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IToci6HuK BigmoBimae mporpami auctmintiag "Cuctemu KomyTamii i po3moi-
ny iHdopmanii”, Moays 2.

BingmoBinHo 10 mporpaMu Ipyroro MOAYJS PO3IIISIHYTI MHUTaHHS MOOYIOBH
cyuyacuux nugpposux cucrem komyTanii (LICK): HaBegeHo kiacudikalliro Cy4acHUX
LICK i y3araneneny apxitextypy LICK; na 6a3i LICK «KBanT-E» posristHyTo 0c06-
mmBocTi Bukopuctanag [{CK i3 komyTariro kaHaJliB Ta iX MiJCHCTEMH SK APOTOBOTO,
Tak 1 6e31poTOBOr0 a0OHEHTChKOro jaoctymiB; po3BuTok LICK y HanpsMKy KOHBep-
TeHIIi TeXHOJOTIH KOMYTAaIliif KaHaNiB i MakeTiB po3risHyTo Ha mpukiani [{CK SI-
2000/v.6 Ta LCK SI-3000; na mpuxnani LICK —EWSD v.15 noka3aHo MOXJIHUBOCTI
BUKOPHUCTAHHS KOMYTAL[IfHUX CHCTEM Ha MepeXkax JOCTYIly 1 TPaHCIIOPTHUX Mepe-
Kax CyJacCHHX CHCTEM TEIEeKOMYHIKaIii.

[TociOHuK mpu3HAYeHUIT U1 CTYACHTIB IGHHOT, 3204HOI 1 IUCTaHIiHOT (hopm
HaBYaHHs 0aKajIaBPCHKOI MiAroTOBKU HampsMmKy "TenexomyHikamii". 3aBHaHHS s
CaMOCTIMHOI MiATOTOBKH, IO CKIAJA€THCA 3 IBOX YACTHH, JO3BOJIHUThH CTY/[EHTaM 3a-
KPIUTH TEOPETUYHHUI MaTepiai, a HasiBHICTh KOHTPOJIBHUX TECTIB IIEPEBIPUTH SKICTh
OTpPHUMAaHUX 3HaHb.
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1 IEPEIMOBA

[TociGHUK MpU3HAYSHHUH ISl JOIIOMOTH CTYJICHTaM y BUBYCHHI OCHOBHHX I10-
noxeHb auctuiutiny "Cuctemu komyTauii 1 posnoziny indopmauii" (CK i PI). Mare-
piaj mociOHMKa BiANOBIAAE MPOrpami JUCIHUILTIHH.

IociOHMK npu3HAYCHUH TS CTYACHTIB, II0 BUBYAIOTH TUCHUILTIHY "CrcTeMu
KoMyTalii i po3moainy iHpopmamii" y miani 6akagaBpchKOi MiATOTOBKH 32 HAIPSIM-
koM "TenexkoMyHikariii.

Jucriurutina CK 1 PI cknanaeTsest 3 TpbOX MOJYIIB:

1. "KomyramiiiHi TEXHOJIOTIi B CHCTEMaX po3moairy iHdopmarrii";

2.  "Uudpori cuctemn xoMyTarii'";

3. "BmpoBamkeHHS W eKCIUTyaTamis KOMYTaLifHHX CHCTEM Ha Mepekax
3B'SI3KY.

Moayas 2 «I{udposi cucremu komyTrauii» (2,5 kpeaurn).

Po3noainn HaByaabHOro yacy MoayJs 2 aucuuiuiinu "Cucremu komyrauii i
po3noainy indopmamii'

Y — KinbkicTb TwxaeHn
TOJUH 1 2 3 4 5 6 7 8
Jlexuii 24 2 4 2 4 2 4 2 4
[IpakTi4Hi 3aHATTS 16 2 2 2 2 2 2 2 2
JlabopatopHi 3aHATTS 16 2 2 2 2 2 2 2 2
Bceboro  aymuTtopHUHX 56 6 8 6 8 6 8 6 8
TOANH
CamocriiiHa poboTa 34 2 4 4 4 5 5 5 5
BCBOI'O 90 8 |12 |10 | 12 | 11 | 13 |11 13
KontponeHi  3axomm
Moy = = 2|E & 5 &
m O RN OS] ) ™ O




I_'[l/lCIIl/ll'[J'[iH, o 3a6e3neqymTL BHUBYCHHSA JAaHOI'0 MO}]yJ’lﬂ)

II BXITHI BUMOT' 1O BUBYEHHA MOJAYJIS (3HaHHs # yMmiHHA 3

Ne .
o/ 3micT 3HaHB Hugp
| IpuHuuny KoMyTalil YacoBUX KaHAIIIB, BapiaHTH KEpyBaHHS, OCHOBHI BUMOTH 31
110 o0y 10BU IU(POBUX KOMYTALiHHUX TIOJIIB.
ITpu3HaueHHs: QYHKLIIOHAIBHUX MiACHCTEM aOOHEHTCHKOIrO 1 JIHIHHOIO J1OCTY-
2 | my. Tumyu aGOHEHTCHKUX TepMiHaNiB i AOOHEHTCHKUX JIiHIH. AGoHeHTCchbka curHani- | 3H 2
3ais. 3’eHyBaJIbHI JiHii, THNH 1 iXHI napamerpu. JIiHilHI CTUKH.
OyHKIIOHATIBHI MiJCUCTEMH CUrHaji3auii i kepyBaHHs. BusHaueHHs i OCHOBHI
3 | nonsarrsa. Kiacudikanis BUIIB CUrHaJIBHOI B3aemopii ainsHkamu Mepexi. Buam i | 3H 3
napamerpu curaaiis. CriocoOu i MpUHIMITY KepyBaHHs koMyTaieto B CPI.
3micT yminb
| CuHre3yBaTH cXeMH IM(PPOBUX KOMYTaLilHUX IOJIB 3 PI3HUMHU TEXHOJIOTiIMU VM 1
KOMYTallil, aHali3yBaTH mpoueaypu komyrauii. Bukonysatu niarnocryBanus LIKII.
) AH&J’I%SyBi‘iTI/I i 00MpaTH CrocoOU CHTHANBHOI B3aEMOIIT JUISHKAMH MEPEeXi Te- YM 2
JTeKOMyHiKarii
3 ancyBaTH QITOPUTMHU BCTAQHOBJICHHS 3'€IHaHb Y CHCTEMaX PO3IOAiIy iH(op- VM3
Margi.
III TEMATUYHUI IJIAH JIEKIIA MOLYJIS 2
CTpykTypa 3a71iK0OBOro MoayJs 2
' 5 Mexuii 3an.(uac) | Camocriiina | InauBigyaabHa
3MmicToBHMIT MOOYIB (rom) n3 |Ja3 pobGora pobGoTa (roauH)
(romuH)
Monyas 2: "Hudposi cucremu xomyrtauii" (2,5 kpenuris, 90 rogux)
1 Knacudikanist i BU3HaYeHHsI cydac- 4 i ) ) )
Hux [ICK
.2 Oc06nm.30cﬁ BI/IKf)pHCTaHI—[ﬂ LICK g 6 6 6 5
13 KOMyTalli€l0 KaHaliB
3 Oco6nuBocti Bukopucranus L{CK i3
MiJICHCTEMOI0 KOMYyTallii MakeTiB Ha 8 6 6 6 5
TEJNEKOMYHIKAI[IIHUX Mepexax
4 ApxiTeKTypa CIiTbHOKaHAIBHOI CH- ) ) ) 4 )
rHanizanii CKC Ne7.
5 KOMyTz.JluiI‘/'IHi CHCTEMH Ha Mepekax 2 ) ) ) 2
JIOCTYIIY 1 TPAHCIIOPTHHX MEPex
Pa3zom, roaun 24 16 | 16 20 16




3MicT 3MiCTOBHUMX MOAYJIiB (JIeKIiiHMX rOIMH)

1 Knacudikauis i Bu3nayenns cyyacHux HCK (4 roqunu).

1.1 Micne i pons IICK y cydacHiit iHQpacTpyKkTypi TenekoMyHikarii (2 roau-
HH).

1.2 V3aranpHeHa apXiTekTypa HudpoBoi cucremu koMmyTauii (2 roanHH).

2 OcodauBocTti Bukopuctanns LICK i3 komyTauiew kanajis (8 roqun).

2.1 Apxitekrypa LICK. ITizcucrema By3bKOCMYTOBOTO a0OHEHTCHKOTO JOCTYITY
IICK "KBant-E" (2 rogunm).

2.2 IMincucrema By3pkocmyrosoi komyranii LICK "KBaut-E" (2 roguum).

2.3 IMizcucteMu JTiHIHHOTO IOCTYITy, CHTHANI3alii, CHHXPOHI3aIlil, KepyBaHHS 1
eKcIuTyarariii (2 TOAuHN).

2.4 Tlincucrema abOHEHTCHKOTO pamiomoctymy cranaapty DECT. YcraTtkyBaH-
Hsl BY3JIiB KOMYTOBaHOTO JIOCTYIy 110 Mepexi [nternet IPOP (2 roauum).

3 Ocobausocti Bukopucranas I{CK i3 mincucremoro komyranii nakeris Ha
TeJleKOMYHikauiifHux Mepeskax (8 roaux).

3.1 Po3surok LICK y HanpsMKy KOHBEPreHIii TEXHOIOTiH KOMyTamii KaHaTiB i
nakeriB (2 TOIUHN).

3.2 Apxirektypa LICK i3 xomyrauiero maketiB S7-2000/v.6. Ilincucremn By3b-
KOCMYT'OBOT'0, IMPOKOCMYTOBOTO 1 0€3{pOTOBOT0 a0OHEHTCHKOTO JOCTYIy (2 TOIH-
HH).

3.3 [lizcucteMu By3bKOCMYTOBO] 1 IIHPOKOCMYTOBOT KOMYTAIlii (2 FOAUHN).

3.4 Mincucrema curHanizauii i cuaxponizauii LICK S/-2000/v.6 (2 roauHm).

4 ApxitekTypa cniibHokaHaabHOI curHamdizanii CKC Ne7. Tunu curnann-
HHX NOBiAoMJIeHb i ixHI (popmaTu (2 ronunn).

5 KomyTauiiiHi cucTeMH Ha Mepexax JOCTYIMY i TPAHCHOPTHHUX Mepeskax (2
TOAMHU).
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JlitepaTypa MoayJisi 2

Comoscpka I.M. Iudposi cucremu komyTamii: HaBY. mocid. 3 aucrumiian «Cu-
CTEeMH KOMYTaIii B exekTpo3B’s3ky». Moayns 3.4: «ludposi cucremn komyTa-
mii» / .M. Conosceka — Opneca: OHA3 im. O.C. ITonosa, 2007.

Comnoecrka I.M. Ludposi cucremu xomytartii. JJoBinkoBuii MaTepiai s miaro-
TOBKH JI0 NMPaKTHYHHX, JaboparopHux podit Ta CPC mucuummiian «Cucremu
KoMyTamnii B eIeKTpo3B’sa3ky». Moayns 3.4. «ludposi cucremu xomyTamii» /
I.M. Conoscrka — Oneca: OHA3 im. O.C. ITomosa, 2007.

CrosOyH I'. B. ludposa cucrema xomyrarnii «KBant-E». BAJI: HaBd. moci0. /
I".B. CtoBOyH — Oneca, YIA3 im. O.C. [Tomosa, 2002.

Hy3s B.I. JliarnoctyBannst aboneHTcbkoro moayist LICK «KBaut-E». Meroanu-
HUH nociOHKUK 10 s1aboparopHoi podotn Ne 4.4 / Yknanau B.1. [ly3s — Opneca:
OHA3 im. O.C. ITomosa, 2006.

CroBOyH I'.B. MeToau4Hi BKa3iBku 10 JrabopaTopHoi podotu Ne 88 «Biok abo-
Hentchkux JiHiA [ICK «KBant-E» 3 kypcy «Cucremu KoMmyTaiii eleKTpo-
3B’513Ky» (enekTpoHHHH BapiaHT) / Ykianad [.B. CtoBOyH — Oneca; OHA3 im.
O.C. IlomoBa, 2008.

Topaierko B.FO. MeTtoanuni Bka3iBku A0 1abopaTopHOI pobotn « MyJIbTHCEPBI-
cHuit By3ou noctymy MSAN SI-2000» (enmextpoHHuit Bapiant). / Yimagau B.1O.
T'opaienko — Oxeca; OHA3 im. O.C. TTomosa, 2008.

Yymak M.O. Ludposa cucrema komyranii S/2000: Hasu. moci6. / M.O. Uymaxk.
—Opeca: YIA3 im. O.C. TTomosa, 1999.

PomanmoB B.M. 36ipauk cxem no xypcy CKE3-2. [udpori komyTamiliHi mous,
LCK «KBaut-E», SI-2000, EWSD / Yxnagaui B.M. Pomanmos, .M. ConoBcbKa,
I'.B. CroBOyH — Oneca: OHA3 im. O.C. ITonosa, 2004.

ITeuepcekuii B. I. CuctemMn xoMmyTarii B eeKTpo3B’s13Ky. MeToAnYHI BKa3iBKU
JI0 J1abopaTopHUX POOIT 3 Kypcy «CHCTEeMU KOMYTAIIl B €JIEKTPO3B’sI3Ky». Mo-
nynb 4.1 — Ipoekrysanns LICK. [l cTyneHTiB 09HOT, 3209HOI Ta AUCTaHIIIN-
HOi ¢opm HaBuaHHA QakynbreTy TKC. / Vimamaugi: B. I ITewepcekwmii, T.M. ba-
pabam — Oneca OHA3 im. O.C. ITonosa, 2007.

Kpyx B.1. TenexoMMyHUKaIIMOHHBIE CUCTEMBI U ceTu: Yueb. moc. B 3 1. Tom 1:
Copemennsie TexHonornn / b.U. Kpyk, B.H. ITlomantoromnyno, B.I1. IllyBanos;
nox. pen. npod. B.I1. IllyBanoBa. — 3-¢ u3a., ucnp. u gom. — M.: I'opsiaas TuHUS
— Tenexom, 2005. — 647¢c.

Benmuko B.B. TenekoMMyHHKallMOHHBIE CHCTEMBI W ceTH: Yueb. moc. B 3 T.
Tom 3 — MynbrucepsucHsie cetu / B.B. Bennuko, E.A.Cy66otun, B.I1. IllyBa-
108, A.®. Spocnasues; nox pen. npod. B.I1. lllyBanoBa. — M.: ['opstaas nuHus
— Tenexom, 2005.— 592 c.
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baknanoB U.I'. NGN: npuHumns! mocrpoenus u opranuzanuu / V.I'. bakinaHoB —
M.: Oko-Tpenas, 2008. — 400 c.: ui.

Tonmpmmreitn A.b. SOFTSWITCH / A.B.T'oapmmiretin, b.C. Toapmmreiitn —
CII6.: BXB-Cankt-IletepOypr, 2006.

Tonpamreiin B.C. [porokonsl cetn nocryna. / b.C. lN'onpamreiin — M.: Paguo n
CBA3b, 1999.

bepmua A.H. KommyTanmst B cuctemax u cersx cBsizu. / A.H. bepmua — M.:
Oko-TpeHns, 2006. — 344c.: mi.

PocnsxoB B.A. ObuiekananbHas cucrema curHainuzanuu Ne7. / B.A. PocisikoB —
M.: Dko-Tpenas, 1999.

Bopm B.I. Curnamizariss # cHHXpOHI3allisi B TEIEKOMYHIKAIlIHHUX cHCTeMax. /
B.L.bopm, €.I1.Kopmryn, F0.I' ' Tymanos, M.O.Yymak — K.: HaykoBa mymxa,
2004.

Butaep B.M. HopmupoBanue kauecTBa TEIEKOMMYHHKAIIMOHHBIX yCiIyr: Y4eo-
Hoe mocobue. / B.. burtnep, I'.H. Ilonos; mox pexa. npod. B.IL. [llysanosa. —
M.: l'opsuast muans — Tenexkom, 2004 — 312 c.: mt.



VI PEKOMEHJIAIIIT IIIOJI0 CAMOCTIMHOI POBOTH CTYJIEHTIB

CamocriitHa po0OTa CTyICHTIB CKIIAAETHCS 3 BUBYCHHS JICKIIHHOTO MaTepiany,
MIATOTOBKH [0 JIAOOPATOPHUX 1 NPAKTUYHUX 3aHSATh, BUKOHAHHS KOMILIEKCHOTO 3a-
BIaHHs 1 BUBUEHHS JI0JIaTKOBOTO MaTepiaty. [{Jisi MiArOTOBKYM 10 MPaKTHYHUX 3aHSTh
1 1a60paTOpHUX POOIT BapTO BUKOPHCTOBYBATH METOJIMYHI MOCIOHUKH 1 BKa3iBKH JIO
BiJIIIOBITHAX POOIT, a TaKOXK Marepianu Jekiiil. Jliteparypa Uit HbOTO BKa3y€eThCs Y
BIIMOBIIHKUX MOCIOHMKAX 1 3a3HaucHa Buile. /{1 BUKOHAHHS KOMILJICKCHOTO 3aBJIaH-
HS BApTO BUKOPHUCTOBYBATH JiTepaTypy [5, 7, 101 11] a Takox MOCIOHUK, Y IKUX BH-
KJaZieHa MEeTOJIMKa BUKOHAaHHS L€l 3a/1adi.

3ABJAHHA U151 CAMOCTINHOI POBOTH CTYJIAEHTIB
3 qucoumaing CPI m.2

3aBaanus 1. Bnposamkennss HHCK "KBaut-E" na MTM
i3 N'ATU3HAYHOI0O HyMepali€lo

Ymoea 3a60anna

Icayroua MTM wMae n'stuzHauny Hymepamiro i tpu PATC: nBi mexamHO-
kpokoBux PATC-3 i PATC-4 emnictio N3 = N4 = 10 000 HOMEpiB i KOOpAWMHATHY
PATC-2 tuny ATCKY ewmuictio N, = 9 000 HOMepiB 1 BKJIIOYEHOIO B HEl KBa3ienek-
tponHOIO mifcTanieo [IC-20 tuny "KBanT" eMHicTIO N9 = 320+64x /] HOMEpiB.

Jus 3abe3neuenHs Mixmicbkoro 3B's3ky PATC Bxmroueni no AMTC Tumy
EWSD v.15. Byzou crieticnyx6 (BCC) 1 iHpopMaItiitHO-0BiTKOBUX CITYyKO 1Mo0y10-
Banuit Ha 6a3i LICK tumy SI-2000/v.5, po3ramoBaHux B oqHoMy Oyaunky 3 PATC-3.

Jnst po3BUTKY €MHOCTI Tene(OHHOT Mepexi 1 3aMiHM CTaporo ycTaTKyBaHHS
npoektyeTbest ornopHa cranuiss OIIC-4/5 na 6a3i LHCK "KBaut-E" emmnictio
Nys=10000+0x500 somepis 3amicte PATC-4 i miacraniii IIC-6 Ha 6a3i BHHOCHOTO
komytaniaoro moxyinsi BKM "KBaut-E" emuictio Ny = 500+ Ix100 HOMEpIB,
BCTaHOBIIOBaHa B aBro3ani PATC-3.

YHiBepcaabHi TakcopoHn BXoaiTh 10 HoMepHoi emHocTi OITC-4/5 i I1C-6.

Jns 3a0e3nedeHHss aOOHEHTIB KOMYTOBaHHM JOCTYIOM 10 Mepexi Internet
(dial-up) nta MTM 1unanyetbest opranizamis npu OnO myHKTY npucyTHOCTI Internet
IPOP i opranizanis 3B'I3Ky IS TpyNH aOOHEHTIB 3a JOIIOMOT0I0 0€3ApOTOBOTO JI0-
cryny (texnonorii DECT).

JInsi KOMITIIEKCHOTO 3aBIAaHHS KUIBbKICTh 3’€IHYBaJIbHUX JIIHIH 3 ypaxyBaHHSIM
KUTBKOCTI CTaHIIiil Ha MepeXi OPIEHTOBHO MOKHA BH3HAYUTH SIK OJHA COPOKOBa (SIK-
mo O HemapHe), 9¥ ojaHA miictaecara (skmo O mapHe) Bil cyMapHOi €EMHOCTI CTaH-
¥, MK SIKUMU NPOKJIAJICHI 3’ €IHYBaJIbHI JIiHii.
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Bingcranp M By3namu KOMyTamii 7 j BUMIpSIOTbCS BIANIOBIZHOIO JOBKHHOIO

tenedoHHOI KaHami3auii /; Mk By3Jaamu 1 BUOMpPalOThCsA y BapiaHTaX 3aBIaHHSA Bifl-

MOBiHO A0 Tabum. 1.

Tabnuus 1 — JloBkuHa JiHIH MK By3JIaMH, KM

l4-A = 0.8Xﬂ+0,4X0

I3_A = 1.1Xﬂ+0,5x0

lz_A = 0.8+0,lxllx0

Ig.a = 12-0,1x1xO

14_3 = 0.6X(J1+0)

13_3 = IO-O,SXO

L= 0,3+1,1x]1

13_4 = ]_I‘H),ZXO

12-nc20 = 2+0,3X0

bLy=1,5+]

b3 = 0,5x]1+0,7xO0

Je ingexc A — AMTC, aB —-BCC

IIpu poekTyBaHHI Mepexi BapTo BpaxyBatu Te, mo OIIC-4/5 po3miniyeTbes B
aBto3ani PATC-4, a I1C-6 B aBro3ani PATC-3.

3asoannsn

1. 300pasutn cTpyKTypHi cxemu MTM s icHyH04ol CTPYKTYpH MiCBKOTO i
MDKMICBKOTO 3B'SI3KY 1 POEKTOBaHI CXEMH MICBKOTO 1 Mi>kKMichKoro 3B'si3Ky. Ha cxe-
Max mokasatu Bci ctadiuii AMTC, BCC, IPOP. Ha cxemax mojgaTH THIIM CTaHI[H,
KOJH 1 eMHOCTI cTaHniil i Hymeparito AJI. Tlogatu 3B's:3ku Mix cTaHIisIMA. {7 myd-
KiB 3’€IHYBaJBHUX JiHIH BKa3aTH crpsMoBaHicTh, 11t P3J1 — nposignicTs, s 131
— TUII TPyNOBOro TpakTy. [logaTtu KOpoTKuii onuc po3poOiieHUX CTPYKTYPHHUX CXEM.
2. Bu3HauuTH CTPYKTypy aHaloroBoro aboHEHTChKOro Monyns (AAM) g
OnO, xinekicts TE3 anamoroBux aboHeHTChKHX KoMIUIEKTIB (AAK), rpymoBux tpa-
KTiB, minkmodeHnx g0 [TYK momyns; oOrpyHTYBaTH CKiaJ HEOOXiTHOTO YCTaTKy-
BaHHs AAM. 300pa3utu CTPYKTYpHY CX€My aHaJIOrOBOTO a0OHEHTCHKOTO MOJYJS i
ornucaTH Horo poboTy sl 3aaHOro B Tabu1. 2 eTary.

3. Po3paxyBatu mapametpu i 300pasuti ¢yHKIioHanbHI cxemu OIIC i BKM,
BKa3aBIIHM KUTBKICTh, THIT 1 BKIIIOYCHHS BCix OnokiB (AM, L[3JI, ciry:x00BHX TpakTiB
KII), momatu Hy™mepartito Bxozis i Buxoais ITUK, BkiIroueHHS aOOHEHTIB y JEsKi MO-
nyJi, 30kpeMa aboHenta A 3 Homepom XXO/I0O, i abonenTa b 3 Homepom XXJ[J1O.
4. Busnauntn xinekicts rpynoBux TpakTiB Big L[CK gmo icmytoumx PATC,
AMTC, BCC, IPOP, Big OO no BKM, i BAM. O6rpynTyBatu Bubip Tary KKC mis
npoekroBanoi OnO.

5. Ha cTpykTypHHX cXeMax BKa3aTH TUIM CUTHaITi3auii Ha koxHii 3J1.

6. st npoexroBanoi LICK opranisyBatu Mepexy 0e31pOTOBOI0 aOOHEHTCHKOTO
panio nocrymy DECT nuist 3a0e31edeHHs 3B'I3K0M TPYITH BU3HAUCHUX aOOHEHTIB, ITe-
pendavnBITY MOMITHBICTD MTEPCOHATBHOTO MOOUTBHOTO 3B's13Ky 1y 80 aboHEHTIB (y



10

paniyci 200...300 metpiB Big BC) i pamio goctyn mis 128 cramioHapHHX aOOHCHTIB
(Bizcranp Big OnO ckmamae 1o 5 kM). Bpaxysatu, mo xoxHa bC o6ciayroBye omHO-
4acHO 4 PO3MOBHHX KaHAJH, a KUTBKICTh aDOHEHTIB, 10 06cIyroBytoThCs onHiei BC,
ckianae 4...16 aus Mo6ibHUX 1 4...32 muis_cTarioHapHUX aOOHEHTIB.

Tabmums 2 — Eranm po6otu BAJT

Hudpa O Etamu po6otu BAJI
0 Iocnnka Bukimky Big TA-A mo AAK BAJT
1 Hocwunka curnHany «Bionogiob cmanyii» 1o TA-A
2 Habupanns nomepa JIKIIIT
3 Habupanns somepa DTMF
4 Bcranosnennst 3’ eqaannas B BAJI
5 JiarHoctyBaHHS a0OHEHTCHKOT JiHIT aboHeHTa b
6 Iocunka "Curnany Bukiuky" i curnainy "KoHTpoOsIb HOCHIIKH BUKIIU-
ky"y TA
7 Binnosins abonenra b
8 Bingnosins aboneHta A
9 Iocunka curnany «3atinamoy» 0e3BindifHOMY aOOHEHTY
7. Po3pobutn i 300pasutn pynkmionansHy cxemy LICK tumy "Ksant-E".

Ha ¢ynxiionansHil cxemi mokasatu HeoOxigHe ycrarkyBanus OnO, BKM, i BAM,
KIJIbKICTh MOZIYJIIB 1 KOMIUIEKTIB, BKa3aTu ycTaTKyBaHHs Juis 3a0e3nedenns CKC-7 i
IPOP, a TakoX yci HaIIpsIMKH 30BHIIIHBOTO 3B'S3KY, TTOJIATH KOPOTKY XapaKTEPUCTH-
Ky BUKOPHCTOBYBAHOT'O yCTaTKyBaHHI.

3apaanus 2. Ynposamkenus HHCK "S7-2000 v6'" na MTM i3 n'ATU3HAYHOIO
HyMepauiero

Ymoea 3a60anna

Ha po3po0iieHiii y mepiriii 9acTHHI KOMIUIEKCHOTO 3aBaanas MTM miaHyeThb-
cs mopaibma nudposizaris Mepexi nursxom 3amian PATC-3 ATC 1 wa OIIC "SI-
2000 v6" 31 30inpmeHHM 1T eMHOCTI HAa 20% (N a6 = 10000 + 0,20 x 10000) HOMe-
piB i npucBoenusm wiit OIIC BigmosinHoro xoxy 3/7, KpiM TOTO, IUIAHY€EThCS ITOYAT-
KOBHH eTam opraHizamii MyJbTucepBicHOT Mepexki NGN. Kinbkicth aOOHEHTIB Ha
OI1C-3/7, mo kopuctytoThcst mociayramu xDSL, cknane 1/1% Bix 3araibHOT €eMHOCTI
cranuii. /lns opranizamii MyJbTHCEPBICHOI Mepexi B HPUMILICHHI KOJMIIHBOT
PATC-3 BcTaHOBMIOETECS MyJIbTHCEPBiCHUI By301 noctyny MSAN S1-3000 3 ¢pyHK-
uissmu Softswitch 5 knacy 1 Ha BCIX KOMYTaIlifHHX By3JaX PO3MIIIYIOTBECS BY3JIH
MyJb-THUCepBicHOTO nocTyry BAN. Ha AMTC ycranoBmoeThes Sofiswitch 4 xnacy.
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IIpn upomy na OIIC4/5 cucremmu "KBanT-E" mnst opranizanii mMynbTHCep-
BICHOT'O JTOCTYITY BUKOPHUCTOBY€EThCS ipBAN/DSLAM SI-3000 MakcuManbHOI €MHO-
CTi, TOMY III0 PO3BHUTOK aHAJIOTOBOI €EMHOCTI MOKJIMBHH 3a paXyHOK JOOOJIaTHyBaHHS
LICK "KBaur-E". Kinbkicts adbonentiB Ha OIIC-4/5, 1m0 KOPUCTYIOTHCS MOCIyramMu
xDSL, cxnane 1% Bia 3araabHOT €EMHOCTI CTaHIIIT.

Ha PATC-2 BukopuctoBytoThcs riopunai ABAN, ToMy 110 TOTPIOHO PO3BUTOK
SIK aHAJIOTOBOI €MHOCTI, TaK 1 eMHOCTI a0oHeHTiB xDSL. 3aranpHe yncio abOHEHTIB
PATC-2 36inpmryerses Ha 2J1% HOMepiB. Uncno aboHeHTiB XxDSL BU3HAYAETHCS 5K
10% Bix emHocTi icHytouoi PATC-2.

€mnicth I1C-20 He 3MiHIOETHCS, a KiIbKicTh aboHeHTiB XDSL cknane A% Bin
emuocrti [IC. [Ipu npomy 3abe3nedeHHsT MyIbTHCEpBicHOTO nocTymy Ha [1C 3a6e3me-
qy€THCSA 32 paXyHOK BUKOpHUCTaHHA miniBAN un pBAN.

By3nu MyJbTHCEPBICHOTO JOCTYIY MiAKIIOYAIOTHCS 0 MYJIbTHCEPBICHOTO BY-
3na pocryny MSAN SI-3000 3 BukopuctanusM texHoiuorii A7M, sxmo O napHe i
TexHonorii Ethernet, sxmo O HemapHe depe3 TpaHCIOPTHE Kinbie SDH BiaNnOBigHO-
ro piBas. lle TpaHCHOpPTHE KiJbIle 3aMiHs€ TaKOX YCi Aif0di 3 €IHYBaIbHI JiHIT MiX
BYy3JIaMH, PO3pax0OBaHi B 3aBIaHHi 1.

3agoanna

1. 306pa3utu cTpykTypHi cxeMu MTM ams mpoeKToBaHOI CTPYKTYpH Mi-
CHKOTO 1 MIDKMICBKOTO 3B'I3Ky 3 ypaxyBaHHSAM TPaHCIOPTHOro Kinbmsd. Ha cxemax
nokasaru yci By3nu AMTC, BCC, IPOP, MSAN S1-3000 i BAN. Ha cxemax nojatu
TUIH CTaHIIN, KOOW i €MHOCTI craHmii i Hymeparito AJl. IlomaTm 3B'SI3KH TmOMiX
cTaHIisMH. J[ng mydkiB 3’€THYBaNbHUX IiHIM yKa3aTu crpsaMoBaHicTh, st ©3J1 —
npoBiHICTh, Ans 13J1 — Tun rpynoBoro tpakty. IlogaTi KOopoTkuii onuc po3poobie-
HUX CTPYKTYPHHX CXCM.

2. OO6paru it obrpyHTyBaTH THIH yctatkyBaHHs it OIIC-3/7 i mynbTu-
CEepPBICHOI Mepexi.
3. PospaxyBatu He0OXimHY KiNBbKiCTh rpynoBux TpakTiB E1 mus OIIC3/7 i

TPaKkTiB MyJbTHCEpBICHOI Mepexi. BusHauutu TMn TpaHcmopTHOro Kinbus SDH 3
ypaxyBaHHSIM YCIX TPaKTiB MEpexi.

4. Po3pobutn dyaxmionamsry cxemy OIIC-3/7 i MSAN SI-3000 3 ypaxy-
BaHHSIM PO3paxOBaHUX TPAKTiB i BAN.

5. 3006pa3utu cxemy 3’ €IHYBaIBHOTO TPAKTY MiX a0OHEHTOM A 3 HOMEPOM
XXO0JO0, i abonentoMm b 3 HomMepom XXJIZ1O. V Bunanky 3'€JHaHHS 3 OIEPaTOPOM
BCC xinpkicTs nudp 3MEHITYEThCS Ha po3cya cTyneHTa no Tphox XJ1O. YV Bumaaxy
MDKMIiCBKOTO 3B'si3Ky HOMep Mae Bua XOJXXXXOO/ HeoOXigHO 300pa3uTH yac-
THHY TPaKTy Mixk Micbkofo craHmiero i AMTC. 3ammcom X mo3HaueHa Oyap-ska -
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(pa, BU3HAUCHA BapiaHTOM YU CAMOCTIIHO CTYICHTOM. 3amiC CTPYKTYPH TPaAKTY
Ma€ BUTJIS;
SAxmo O =1, 2, 3, 4, 5 To 1 pi3auX 1tudp Bapianty [ TpakTy Mae BUTIAL:
d=1A6 A - OIIC-4/5-PATC-2 - Ab. b;
=2 A6 A — OIIC-4/5 — OIIC-3/7 — A®. b;
=3 A6 A — OIIC-4/5 — PATC-2 —TIC-20 — AG. b;
=4 A6 A — OIIC-4/5—-TIC6 — AG. b;
J=5 A6 A —OIIC-4/5 — OIIC-3/7 — AG. b, BBiMKHEHMI B BAN,
I =6 A6 A, BBiMkHeHuit B BAN OIIC-4/5 — OIIC 3/7 — AG. b;
=7 A6 A — OIIC-3/7 — OIIC-4/5 — AG. b;
=8 A6 A — OIIC-3/7 — OIIC-4/5 — PATC-2 — AG. b, BBiMKHEHHIT B
hBAN,
9 =9 A6 A —TIC-6, BBimMKkHeHHiT B XBAN — OIIC-4/5 — A6. b;
10 =10 A6 A —IIC-6 — OIIC-4/5 — Ao. b.
SAxmo O =6, 7, 8, 9, 0 To msg BinmoBigHux [l HanpsiM BCTAHOBIICHHS 3B’ SI3KY Mi-
HAETHCS I3epKaibHO (aboHeHT b BuKnnKkae, a aDOHEHT A BiANOBiznae).

0 N N N AW~

VY TpakTi BKa3aTH THIl CUTHaJII3allii Ha BCIX IUITHKAaX TPaKTY.
Jnsi BUKOHAHHS 3aBJAaHHS HeOOXiIHO BHKOPHCTOBYBATH METOAMYHI BKa3iBKH
no 3asaanHs 1 crop.12...17 [1].
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V. KOHCHEKT JIEKIIA MOIYJIA 2

Po3nin 1

U®POBI CACTEMHA KOMYTAIII

1.1 Ipusznayenns i pynkuii HCK y cyuyacHux mepeskax TeJeKoMyHikauii

HudppoBa cucrema komyranii (IICK) me eauHuii TepuTOpiagbHO-
PO3MOMINICHUH anmapaTHO-IPOTPAaMHUI KOMIUIEKC YCTaTKyBaHHS, IO CKJIAJAETHCS 3
OCHOBHOTO onopHoro odjaagHannst (OnO), mo BukoHye QyHKuii nudpoBoi KOMy-
TaIlil, KepyBaHHS 1 EHTpami3amii pyHKIIH TeXHIYHOI eKcIuTyararii i 00CITyroByBaH-
HSl CHUCTEMHM, a TAKOXX 3 BHHOCHMX KomyTtauiiinmx moayJais (BKM) i BuHocHuMX
aboHeHTChKUX Moay.aiB (BAM), 3'eqnanux 3 OnO i, MOXIINBO, OJTUH 3 OJAHUM (-
POBUMH BHYTPICUCTEMHUMH 3’ €IHYBaIbHUMHU JIiHisIMH, puc.1.1.

[Tix BKM po3ymitoTs aBTOHOMHY yacTiHy oOnannanns LICK, 3xaTHy He3sa-
Je)KHO (PYHKITIOHYBAaTH Ha MEPEXi K OKpeMa CTaHIIiA 1 JIWIIE B MPOLEAYypaxX TeXHiU-
HOT eKCIUTyaTarlii i kepyBaHHs 3aiexaTtH Big Oro.

Jo iHmux
OIIC

OIITC

Pucynok 1.1 — Ctpykrypa LICK

ITimx BAM po3ymiroTh BuHeceHy Big OnO un BKM uacTuHy 00MaaHaHHS CH-
CTeMH, 0 IiIKOM KepyeTbes Big OnO un BKM Ta mpu3HaueHui s miJKI0YeHHS
aboHeHTChKUX JiHIH (AJ]) 32 momoMororo abOHEHTCHKMX KOHLEHTPATOPIB YU MYJIb-
THILIEKCOPIB.

CyuacHna [{CK xapaktepu3yerbcs:

—  emmHicTio Bix 100 mo 500 Tucsa HOMEpiB;

—  HasBHICTIO JIOCTaTHbOI HOMEHKJIATYpH THIIIB i eMHOcTeld BAM 1 moBHO-
I[IHHUX, 3 MOKJIMBOCTSMH TPAH3UTHHX 3'€THAHB 1 3aMUKaHHS, BHYTPIIIHIX BUKJINKIB
BKM;
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—  IIMPOKOIO HOMEHKJIATypOlo aDOHEHTCHKHX 1 JIIHIMHUX CTHKIB i CIIOCOOIB
CHUTHAJIFHOTO OOMiHY, 30KpeMa HasBHICTIO CHibHOKaHanbHOI curHamizarii CKC-7;

—  IEHTPaNli30BaHOI0 TEXHIYHOIO EKCIUTYyaTaIli€l0 1 MOMJIUBICTIO B3a€MOJIii
3 Mepexero kepyBaHHS enekTpo3B'siskoM TMN (Telecommunication Management
Network) 1 MOXJIMBOCTSIMU B3a€MOJIi 3 MOHITOPHHT-IIEHTPAMH;

—  MOXJIMBOCTSIMH HMIMPOKOCMYTOBOI ITaKeTHOI KOMYTAIlii i B3aeMoii 3 ma-
KETHUMHU MepexkaMu [P, aCHHXPOHHOTO pexxuMy repeHocy indopmaritii ATM (Asyn-
chronous Transfer Mode), TpancntoBanus kanpis FR (Frame Relay), Ethernet; i
KOMYTAIIif0 32 BUMOTOI0 HamiBHOCTiiHO kKaHaniB B, Hy, H; (BianoBinaneHo 64, 384 i
1920 x6iT/c);

—  JOCTaTHBOIO HOMEHKJIATYPOIO ITOCIYT, BKIFOYHO 3 MYJIBTHCEPBICHUMH
MOCTyTraMH 1 mociIyraMu iHTesnekTyanbHoi Mepexi IN (Intellectual Network).

Bukopucranns yHiepcanbhe. [ICK Mmoxe onHouacHO QyHKIIIOHYBATH SIK:

—  omopHa cranuisg (OIIC) un onopro-Tpan3utHa ctanmis (OIITC);

—  aBTOMaTW4HA MiXMichKa TenedonHa cranmis (AMTC);

—  MbkHapoanui nentp xkomyrtaii (MIK);

—  By3ox crenciyx6 (BCC) un iHTenekTyanpHuil HEeHTp 0OpoOJICHHST BU-
kimukiB (Call-center),

—  IICHTp KOMYTaIlii CTITFHUKOBOI Mepexi pyxomoro 3B's3ky MSC (Mobile
Switching Center);

—  nyHKT npucytHocrti Internet IPOP (Internet Point Presence);

—  1wno3 3 naketHumu mepexxamu IP, ATM, FR, Ethernet;

— IMyHKT KOMYTamii iHTeNeKTyalnbHUX mociyr SSP (Service Switching
Point).

1.2 Y3araabHeHa apxiTeKkTypa uu(ppoBoi cucTeMu KoMyTamii

HCK pi3Hux THIB BiAPI3HAOTECA MapaMeTpaMu i XapaKTepPUCTHKaMHU KOHC-
TPYKTHBHHUX MOJYJIB, aje IXHs apXiTekTypa 0a3yeThCsl Ha OJJHAKOBHX NMpHHIMNAX. B
y3aranbHeHOMY BHrIIsal apxiTekrypa LICK nonana nHa puc. 1.2.

—  Haii6inpm 3ragymumu apxitekrypaumu enemertramu L{CK e:

—  omnopue obmagHanas (OnO);

—  BHMHOCHI KoMyTauiiiHi Moayni (BKM);

—  BUHOCHI abOHeHTChKI Moy (BAM).

OmnopHe 00J1agHAHHS MICTUTH TOJIOBHE (LEHTpalbHE) KOMYyTalilfHe IToie
(LIKII) cuctemu, y sike MiJKIIOYAIOTHCS JIOKAIBbHI a0OHEHTChKI Moy (AM), kom-
IUIEKTH HU(poBUX 3’ eaHyBanbHUX JiHiH (L[3J1), MOay b CHiBHOIO KaHay CHUTHaIi-
3anii (CKC-7), monyns cunxpownizaiii CKC, kontponep 6aszosux cranmiit (KbC) mia-



15
cucremu DECT, monmyni maketHoi komyTauii A7TM, B3aemonii 3 Mepexeto [nternet
IPOP, iarenextyanpHOI0 Mepexero IN. Kepye pobororo OnO i Bciei TepuTopianbHO
posnoxinenoi L{CK neHTpansauii npucTpiil kKepyBaHHS.

BuHocHi aboHeHTChHKI Moyl 320€3MeUyIOTh CTHK 3 A0OHEHTCHKUMH JIiHis-
MH aHAJIOTOBUMH (CTHK THIly Z) uu nudposumu (ctuk tuiy U). BeranoBmooTbes
BAM nnst 3MEHIICHHS BUTPAT HAa a0OHEHTCHKY MEpPEXy, SIK IIPaBHIIO, HE JI03BOJISIOTH
3aMHKaTH BHYTpIIIHE HABaHTa)XCHH:A, ToMy BAM He MOXyTb (yHKIIOHYBaTH aBTO-
HOMHO 1 KepyroTbes Big OnO yn BKM.

OrnopHe 06aaHAHHS

OnO
——
;JU,?.J'I 2048 heK
371 “ AMTC
RLENE, LICK
= BCC
3J1
L LKCM
Internet
IPOP[ <~
o w
ISDN §
FrifeHeTENE [ckc-71—4&
panionocryny DECT Ceprep CKC
KBC Vsz
PMO

i Ethernet ’JI_‘ Ethernet JlokasbHa Mepeska
Bo K

n === = L
TE ta TO i;@ ﬁ“il

Pucynok 1.2 — V3aransaena apxirexrypa LICK

BunocHi komyTauiiini Moayai mictare komytanifine mosne (KIT) i abonent-
CBKi MOAYJIi JIoKanbHi 1 BUHOCHI. O6nmannanas BKM 3B's3ane 3 OnO BHyTpicucTeM-
HHUM IPOTOKOJIOM CHUTHaJIi3alii BCTaHOBJIEHHS 3'e{Hanb 1 kepyBaHHsIM Bix LIKIT OnO,
30KpeMa , aJIMiHICTPaTUBHO-EKCIUTyaTalifHuX (yHKIiH, Xxoua BKM 31aTtHe aBTOHO-
MHO 00CITyTOBYBaTH 3'€THAHHS MK cBOoiMu aboHeHTamu. HasBricth y BKM komyTa-
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LIHOTO TOJIA 3 AESKUM YUCIIOM HANpsMIB 3B'SI3KY JI03BOJISIE OPraHi30BYyBaTH ONOPHI
ctaHii i 3'eqayBaTrt BKM Mixk c00010 KUTBIIEBOIO TPAHCIIOPTHOIO MEPEKEIO.

BuHnocHi aGoHeHTCHKI i KoMyTamilini MoayJli BKIFOYAIOTECS B KOMYTaIlik-
HUi Moaynb OnO nudpoBuMH NiHIsIMA 3B'13Ky BHyTpicucteMHHMH 3J1 3a jomomo-
TOI0 IpoToKody V5.2.

Mporokoa V5.2 mictuth Big 1 mo 16 TpakriB E£1, 3 OKpeMUM CHUTHAIBHIM
KaHaJIOM y KOXHIM TpakTi. st curnamizamii BukopuctoByeThes KI-16, ane nomaTko-
BO CHUTHAJIBHIMHU TaK0XX MOXyTh OyTH Oyap-ski KI, okpim KI-0. IIporoxon V5.2 Bu-
KOHY€ BCi OCHOBHI 1 jomoMixHi (QyHKLIT KepyBaHHsS BHKJIMKAMH, a TaKoX (QyHKLii
Mepe)kHOI B3aeMoJii. 3a0e3mneuye KOHIICHTpAIil0 HAaBAHTAXXCHHS 1 JUHAMIYHE IPH-
sradeHHs Kl, mintpumye nepBuHHENN nocTyn A0 ISDN. 3aBIsKH HasiBHOCTI POTOKO-
Jy KepyBaHHsS TPakTaMH i MIPOTOKOJy 3aXHUCTy, 3a0e3ledye pe3epByBaHHS MpPHU Bif-
MOBJICHHI TPaKTy LUISXOM MEPEKITIOYeHHS Ha IHIIHNN TPaKT.

Kpim nporo mo V5.2 nepenaersest MakeT CIy’kKO0BUX MPOTOKOJIIB (KepyBaHHS
CHTHAIBHUMH 1 PO3MOBHUMH KaHaJlaMH, a TAKOX TpakTtamu E1). Y Hynb0BOMY TpakTi
opraHizoByeTbes (hizmuanit C-kaHau (HaOip HEOOXiTHUX MPOTOKOIMIB). Y OyIb-IKOMY
IHILIOMY TPaKTi OpraHi3oByeThcs pedepBHui (isnunuii C-kanai (y KI-16).

Hudpora cucrema komyTanii Mae QyHKIIIOHATBHI MiJCHCTEMH Pi3HOTO HpPH-
3HAUCHHS, 110 PEANi30BYIOTECS alapaTHO-POrPaMHUMHU 3aCO0aMH.

Hincucrema komyranii HCK

Iincucrema By3bKOCMYIoBOi KOMYyTAaulil KaHaJiB, IpU3HAu€Ha JJIsl CTBO-
PEeHHSI HeOJIOKOBaHUX 3'€JHaHb OyIb-IKHX KaHAJIBHHUX iHTEPBAIiB TPYNOBUX TPaKTiB,
posnoziny iHdopmarii 3a HanpsiMamMH BIATIOBIHO afpecHii iHpopMarii, miaTpUMKH i
pyiiHyBaHHs 3'€JJHaHb KaHaIiB 64 kOiT/c 1 rpyn kaHainiB 64 k0it/c (BigmoBimHO 64,
384 1 1920 k0it/c).

MMincucreMa MHUPOKOCMYTroBoi KomMyTanii naketiB (Ha 0a3i A TM-switch an
Ethernet-switch), mo Ha 06a31 aCHHXPOHHOTO PEXUMY TiepeHocy iH(popmaIii un mBH-
nkol komyTalii maketiB FPS, un xomyTanii kaapis Ethernet 3a6e3mneuye, KOMyTaIlito
PI3HOIIBUKICHUX HU(POBUX MOTOKIB (Big 2 Mbit/c, 622 M6it/c no 1 I'Git/c) i BuKko-
PHUCTOBYETHCS Ul OOCIYrOBYBaHHS IIMPOKOCMYTOBHX aOOHEHTCHKHX MOJYIIB, /IO
SIKUX TIKTIOYeHI mpokocMmyroBi AJI (MigHi 3a TexHomorismMu xDSL 1 onmTwdHi
PON), 3abesnedyye KOHIICHTPAINIO IIMPOKOCMYTrOBOIO HABAHTAXKCHHS 1 CTHK i3
TpaHcropTHOO Mepexeto ATM/Ethernet.

o mincucremy matots He Bei LICK, xoua ms cygacuoi LICK HasBHiCTH ma-
ketHorO KomyTatopa A TM/Ethernet-switch € HEOOXiTHOIO YMOBOIO.
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IMincucrema adonentcbkoro gocryny HCK

IMixcucremMa By3bKOCMYToBOro a00HEHTCHLKOI0 JOCTYIY 3a0e3Meuye CTUK 3
aHasioroBumu (tumy Z), uudposumu (tury U un S) aDOHEHTCHKUMH JiHISIMH, y3ro-
JUKY€ CUTHaJi3alilo Ha aDOHEHTCHKIN JUISHII 1 BUKOHY€E (DyHKIIT KOHIeHTpalii abo-
HEHTCHKOTO HaBaHTakeHHs. J[ns aHamoroBux AJl BHKOPHCTOBYETHCS TBOXTOHOBA
OaraTouactotHa curHamizamist DTMF , nns mudposux AJl curnamizamist tury EDSS1.
AmapaTHO mTiIcHUCTeMa pealli3oBaHa AaHAJIOTOBHUMH a0OHEHTCHKUMHU KOMILJIEKTaMH
(AAK) i npuctposmu mepexuoro NT (Network termination) 1 niniiinoro LT (Line
termination) 3akinueHHs L[AJ] 6azoBoro mocrymy 2B+D (Basic Rate Access) 1o
ISDN.

IMixcucremMa MHUPOKOCMYIOoBOro aG0OHEHTCHKOIO JOCTYIY IpHU3HAUCHA IS
ctuky i3 BucokomBuiakicanmu I[AJI (cumerpuunumu SDSL 1 acUMETpUYHUMH
ADSL), mo BUKOPUCTOBYIOTh TEXHOJIOT1I0 XDSL, CHMETpUYHMX JIiHIN 31 cTHKOM V5.2
JI0 ONTHYHOTO JiHiiHOTO 3aKiHueHHS OLT PON macwBHOI ONTHYHOI Mepexi aboHe-
HTCBKOT'O JIOCTYITy, ONTHYHHMX JIiHii CTUKY 3 00JIafHAHHSIM CHHXPOHHOI II(pPOBOT ie-
papxii SDH nnst nepenadi komipok ATM Ha piBHI TpaHcnoptHoro moxayist STM-1,
ONTUYHUX YA MINTHUX CHMETPUYHUX JIHIA CTUKY 3 KOMITIOTEPHOI MEPEKEIO
Ethernet. HasBricTs 1iei mincucremu B LICK mpurmyckae HassBHICTD MiICHCTEMH IIIH-
pokocmyTroBoi KomyTattii A TM/Ethernet-switch.

IMincucrema 6€31poTOBOro0 a00OHEHTCHLKOr0 Palio0CTyNy MpU3HAYEHA IS
MiAKITI0YCHHS (PiKCOBaHMX aOOHEHTIB 3 0OMEXKEHOH MOOUIBHICTIO 1 pyXoMmicTio abo-
HeHTiB (TexHounorii DECT) 3 MeToro oprasisaii paaioniHii Ha a00OHSHTCHKIN JiJISHIIL.
Ho cxmany mincucremu Bxogutb KBC, 6a30Bi cranmii (BC), mymsTHamiexcopu 6a3o-
Bux cranmiii (MBC), mopratuBHi 1 TepMiHaIbHI aboHEeHTCHKI paniodnoku (ITAPB i
TAPB). KbC 3a6e3neuye opranizaiiito i kepyBaHHs Mepexero pagiogoctyny DECT.
BazoBi cTaHIil OpraHi3oBYIOTh paJioOKaHATH 1 320€3MeUyIOTh MOCTYI a0OHEHTCHKUX
paniobnokiB mo migcucremu. MBC mpusHaueHn#t i1 po3'e AHaHH:/00'€qHAHHS 1 Tie-
petBopenHs Tpakty E1 Bixm KBC, a Takox s kepyBaHHs aekinekoma bC. ITAPB Bu-
KOPUCTOBYIOTHCS JUIs 3a0€3MEUCHHST 0OMEXKEHOT MOOITTBHOCTI KOPUCTYBAUIiB TPH pa-
niomoctymi 10 BC (y paniyci 300-600 m). TAPB 3abe3neuyroTh cTaiioHapHU pajio-
3B's130K TpH pamiogoctymi no bC (Ha Bigcranp q0 10 KM) 3 HiAKITIOYEHHIM 3BHYAM-
HUMU TipoBigHUME AJI TemeoHHUX amapartiB, TaKCO(POHIB, MEPCOHATBHUX KOMIT'FO-
TepiB.

HMincucrema giniitHoro goctymy 3ade3neuye ctuk 3i 3JI, TOOTO y3romkeHHs
BHYTPIIIHIX TpPaKTiB, IO BKIIOYAIOTBCI B IMIACHCTEMY 13  30BHIIIHIMHA
3’€IHYBaJHHAMH JIHISIMHU 3B'SI3Ky H# YTBOpEHA JIHIHHUMH KOMIDICKTaMH LH(PPOBUX
3’eqayBanbHUX JiHIKA (L[3J1). Ctuk i3 13JI (Tumy 4 uu A1), 3 ananorosumu 3J1 cTuk
tunty C; 11BoxX- ud TphoxnpoBignumu ®3J1, cruk tuny C; 3 kanasamu YPK;
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IMincucrema curnamizaunii 3a0e3nedye oOMiH JHIHHUMHE W KepyBaJbHUMHU
CHUTHAJIAMH B 30BHIIIHIX i BHYTPICHCTEMHHX HANpsiMax 3B'SI3KY, a TAKOXK aOOHEHTCH-
Kol curHamizarii. 3abe3nedye Taki BUAW CUTHATI3AMIi: a00HEHTCHKY (BUKJIHMK CTaHIIIi,
HaOWpaHHS HOMEpA, BiMOBIAb, BiAOii); BHYTPICHCTEMHY 1 MXKCTaHIIHHY (Ha BUMO-
Iy 3ycTpiuHOl craHIii, 3a0e3neuyeTbcst MoaymsamMu cTuky i3 3JI). [lns B3aemonii 3
ATCK-VY BukopucroBytotscst BUK (iminiitai curaamu B KI-16, curHanu xkepyBaHHS B
po3moBHOMY TpakTi), i3 IICK — cmimpauit kanan curnamizamii CKC-7, mo opraHizy-
€ThCS AT TPYNH iHQOpMAIifHUX KaHaliB, MoXke obcimyroByBatu 10 2000 indopma-
LIHUX KaHaIiB.

MMincucrema cmHXpoOHi3awii 3a0e3neuye K MUKIOBY, TaK i HAJIUKIOBY CHH-
XPOHI3aMi0 MUPPOBHUX ITOTOKIB.

IMincucrema eneKTPOKUBIEHHS TiPO3aUTSIETECS HA TIepBuHHE (60 un 48 B)
1 BTOpHHHE eneKkTpoxuBieHHs (5, 12 B Toio).

IMincucrema KepyBaHHsI Kepye (YHKIIIOHYBaHHSIM CHCTEMH B IUIOMY i
CKJIQIA€ThCSI 3 LeHTpatbHOoro npuctporo kepysanus (LIIIK) 1 nmpuctpoiB kepyBaHHS
KOYKHOTO MOYJISl CHCTEMH.

ITincucrema TexHiuHOI excruryaTanii i o0cayroByBaHHs 3abe3nedye 3B's-
30K Omeparopis 3 meHTpoM TexHiYHOI ekcruryaTanii (LITE) mist koHTpoio 1 kepyBaH-
HS, 30KpeMa, 3IIHCHIOEThCA 30ip i aHaNi3 YIIKOIKEHb, TIarHOCTYBAHHS MOIYIIB.
Omneparop MOXKe IIarHOCTYBAaTH OOJaTHAHHS, BUMIPIOBATH EIEKTPUYHI HapameTpH,
napameTpu TenehoHHOro HaBaHTakeHHd, Tomo. LITE nenTpanisye TexHiuHe oOciy-
TOBYBaHHS W aJMiHICTpaTHBHE KepyBaHHS BCIM TEPUTOpIaJbHO PO3IMOJiIeHHM 00a-
mHaaHsaM L[CK. V minimanerii komimiekranii L TE ckiagae xoMi'totep TeXHIYHOT
eKCIUTyaTallii 3 BiONOBITHOIO HepHudepicro (MpUHTEp, HATPOMAPKYBadi) 1 CHCTEMY
pobounx micip nepconany. IITE moBuHEH MaTH CTHK i3 MepexXeto KepyBaHHS eNeKT-
po3ss'siskoM TMN (Telecommunication Management Network).

3abe3neyenHs noaatkoBux BuAiB mocayr mpu OnO. [lns 3abe3medcHHS
KOMYTOBaHOT'O IOCTYITy 1o [nternet TenepoHHUMU TiHIAME (dial-up) mpu OnO opra-
HI30BYETbCS MYHKT MPUCYTHOCTI Internet IPOP MIISXOM YCTaHOBKH OaraTo(yHKITIO-
HAJILHUX CEPBEPIB Mepexi Infernet, Mo 3abe3neuyroTh BUXia y mepexxy WWW. Cep-
Bepy /POP BupinsieTbcsi HeoOXiJHAa NPOIYCKHA 3[aTHICTh Yy KOMYTaliiHOMY MOJIi
OnO B HampsMKy 10 IpoBaiinepa mociyr [nternet (ed HANpsM IOCTIHHO KOMYTY-
etses B LIKIT OnO). [Ins moctynmy KOpHUCTyBadiB 10 [nternet iependaqaeThesl BUII-
JICHHSI NOTPIOHOT KINBKOCTI cepiiiHnX abOHEHTCHKUX HOMEPIB MOAEMIB ISl JO3BOHY
no IPOP.

Mocayrn inTenexkryaabHoi mepexi Intellectual Network. OOnamHaHHS
SSP ycranoBiroetscs gactinie mpu AMTC 1 103BoJIsI€ JIOTIKY HOCITYT NEPEMiCTUTH
3a MexXi craHmii (ToOTO BiZOKpeMHUTH Bin GYHKLIH KOMyTamii) i HagaBaTH MOXIIH-
BICTb LIBHJKO CTBOpIOBAaTH HOBMH BUA nociyr. CyyacHa HOMEHKJIATypa nociayr /N
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nependavae Taki MOCIYTH: OIUIATa 3B'3KY 3a paxyHOK abOoHEHTa — "Oe3KOIITOBHHN
BUKIHK" (Freephone - FRH); BUKIIHK 32 pO3paXyHKOBOIO KapTKow" (Account Calling
Card - ACC); "indopmariifina mociayra 3a J0JaTKOBY oruiaty'"; "mociyra 3a 101aTKo-
BoIO BapricTio" (Premium Rate — PRM); "teneronocyBanns" (Televoiting — VOT).

Hyxe cknagne ycrarkyBanHs L[CK BuMarae BHCOKOT HaJifHOCTI 1 peMOHTO-
MIPUIATHOCTI, TOMY Bce KpUTHYHO Baxiuse obnanHanus (LIKII, mpuctpoi kepyBan-
HsI, €IEKTPOXKUBIICHHS, TOIIO) AYOIIOETHCS 3 METOIO TapaHTOBAHOT pOOOTH.

IICK pi3HHUX THIIIB Pi3HATHCS MapaMeTpaMH i XapaKTepHUCTUKAMH KOHCTPYK-
TUBHUX MOJYJIIB, NMOpiBHsUIbHA xapakrepuctuka TumiB LICK, BUKopucToByBaHHX Ha

Td3K Ykpainu npusenena B Tadu. 1.1.

Tabmums 1.1 — INopiBHsIBHI XapakTepucTUKH ocHOBHUX THIIIB LICK

Texmiumi xapa-
CXHUTIHIXAPA | pony 7 SESS SI2000/V6 Kpant-E EC-11 JlHinpo
KTEPUCTHKH
AMTC, OIITC
g g [T
O6macts 3a- | oric, msc, |MTC OITC, | OITC OIC, 1100 e | onie, 11, OmTC,
<SP Coll MSC, SSP, | 1IC, BC, KC, C. BC. KC BC. KC OIIC,PATC,
CTOCYBaHHA > Latt Call-center Call-center 1C, BC, ’ 1IC BC, KC
center
MaxkcumanbHO
OITyC’ a €EM-
AOMYCTIMA €M7 11 oan 500 | momax 500 100 100 13,5 710 30
HICTb, TUC. HO-
MepiB
HomeumaTvypa RDLU — no | RAI — no 3552, miniAN-320,
emHoCTeit 1984,3986, | MMRSM a0 | "0 "0 | BAJI-28, BAJZI-150, | 62,496,992,
BAM, BKM, | RSU-mo |12000, FCDX | “/ oo 256, 240, 480 1488, 1984
HOMepIB 50 000 110 25 000
HasBHicTb iHTE-
Kr’:zim;ﬁf;o' IPoP / PHUB BAN, hBAN,
FOBOF;’HOCTyz'y DLU-IP BAI mBAN, uBAN - - -
1P ATM, PR | SURPASS ip BAN
Ethernet
KinbkicTs pea-
JISOBARMX IO~ | i 100 Gis 100 6is 30 G 25 Gins 15 Gits 20
JaTKOBHUX I10-
ciyr
HassHictb
iHTErpOBaHO-
To CTI/IKy 3 PDH—El. E2
ONTHYHOIO STM-1 STM-1 STM-1 - - ;3 e
TPaHCIIOPT-
HOIO Mepe-
JKEro
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JlitepaTypa, fika BUKOpMCTaHa AJs MiAroToBKH po3airy 1

. ConoBcbka I.M. IMudposi cuctemu KomyTallii: HaBY. MOCi0. 3 MUCIUTUTIHA

«Cucremu KoMyTallii B eneKTpo3B’s3Ky». Moayne 3.4: «lludposi cucremn
komyTaii» / .M. Conosceka — Oneca: OHA3 im. O.C. TTonosa, 2007.

. PomanmoB B.M. 36ipuuk cxem 1o xypcy CKE3-2. Iudposi xomyTariitai mo-

i, IICK «KBant-Ey», SI-2000, EWSD / Yxknanaui B.M. Pomannos, .M. Co-
noBcbka, [.B. CtoBOyH — Oneca: OHA3 im. O.C. ITonosa, 2004.

. COBpeMeHHBIe TCJIICKOMMYHUKAIIUU. TexHoIOTHM W SKOHOMHKA. HOH 06H.[€I>i

penakmueii C.A. Jlosroro — M.: Oko-Tpennz, 2003.

. BBH B2.2-1.Cnopynu craH1iiiHi MiclIeBUX Tele(hOHHUX MEPEK.
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Pozain 2

HUA®POBA CUCTEMA KOMYTAIIl «<KBAHT-E»
2.1 Mpusznavenns LCK «KBant-E»

"KBant-E" — me cyvacHa, HajiifHa, €KOHOMIiYHA i MMOCTIHHO yJIOCKOHAIIOBAaHA
LCK. Bupobnserbes B Pocii, kpainax CHJI y Tomy uncni i B Oxeci Ha 3aBogi "Te-
nexapT npunan'.

Po3pobnena dpipmoro "Ksaat INTERKOM".

Mo>xe BUKOpHCTOBYBATHCS:

— Ha Bimomunx mepexax y sikocti KC, BC, LIC;

— Ha TeleOHHMX MepeXaxX CUIBCHKHMX aJMIHICTPATMBHHX PaiOHIB y SKOCTI
KC, BC, LIC, BCII;

—u1a MTM vy sxocti OIITC, OIIC i IIC;

—Ha MDKMICBKHX Mepexax y skocti kinnesux AMTC, BAK, crinsaux OIITC
AMTC emnictio 100...100000 moprTis.

2.2 B3aemonisi 3 0TOYEHHAM

"KBant-E" Moxe mpamroBaTu 3 yciMa BUJaMH JTiHIHHOT curHamizanii. JIiHiiHi 1
KEepyBaJIbHI CHTHAJIH MOXXYTh IMEPEAaBaTHCS: TalbBAaHIYHHUM CIOCOOOM, YaCTOTHHM
croco0oM i B TU(POBOMY BUTIISII.

AOOHEHTCHKUMH JIIHISIMU:

— ananorosuM — JJKIII un BYK,

— uudpoBuM — y Hu(GpoBOMY BUIIIAI KaHATIOM D.

3’eIHYBaTHLHUMU JIHISIMHA:

— aHAJIOTOBUMH (Di3MIHUMH — rambBaHigHIM 9i BK;

—aHaJIOTOBUMH i3 cucTeMamu mepenad — yactotHuM i3 BCK, 6araTouacToTHUM
KOJIoM 2 13 6;

— nu¢posumu — y 16 KI yu CKC7.

2.3 Tunu aGOHEHTCLKOI0 JOCTYIy

Sk abOHEHTCHKI TepMiHATH MOKYTh BUKOPHCTOBYBATHCS:

— iHIUBIAyanbHi 1 cnapeHi aHamorosi TA;

— TA — takcodoHm pi3HOTO MpHU3HAYEHHS (MiCIIEBOTO, MIKMICBKOTO, yHiBEp-
CaJTbHi);

—HOTA — nns po6otu B LICIO (ISDN);
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0¢

— TA pagiomocrymy.
2.4 OcHOBHI TeXHIYHi XapaKTePUCTHKH

E€wmnicts 100 ... 100 000 HOMEDIB,

KimpkicTs 3’ ennyBanpauX JiHil 10 20 000.

Hampyra enextposkuBieHHs 54...72 B. BropuHHi kepena eIeKTpoKUBICHHS
+5B, +12 B, -12 B.

Cnoxwuana enepris AJI — 0,8 Br/aom., A3JI 1,5 Bt/3n., 113J1 0,5 B1/3:1.

[HTeHCHBHICTE HaBaHTAXCHHS Va5 — 10 0,2 Epi, 35 mo 0,89 Epur.

YcraTKyBaHHS PO3MIILYETHCS B cTaTHBax madosoro Tuiry. Ha oqHOMy cTaTHBi
1o 6 xacet po3mipom 6U i mpuCTpili BBEIEHHS €NEKTPOKHUBICHHS. Y KaceTi po3Mi-
myroteest TE3 3 MiHIManbHUM KpokoM 20 MM.

LICK "KBanr-E" Moxe 3ab6e3neuyBaryu aboneHTiB J|BO, CiMCoOK SIKMX MMOCTIMH-
HO 30UTBIIYETHCS.

2.5 Monay.Jii cucteMu

1. KoHcTpyKkTHBHI; CTaTHBH, KaceTu po3MipoM 6U mo 6 Ha cTaTuBi, Ais
JIESIKOTO YCTaTKyBaHHS BUKOPUCTOBYIOThCS KaceTu po3Mmipom 3U, TE3 y kaceri 3 mi-
HiMaJIbHUM KPOKOM 20 MM.

2. [TporpamHi, siki MalOTh KijlbKa PiBHIB, PO3TALIOBYIOTHCSI HABKOJIO OIle-
pamiifHoi cucTeMHu.

OmepariiiHa cucreMa — 3IIHCHIOE TUIAHYBaHHS MapajelbHOTO BHKOHAHHSA 1
CHHXpOHi3amlii MpoIieciB, pO3NOIiI MK HUMH PECypCiB, B3a€EMOJIII0 IPOLECIB MiX
c00010, JOCTYN 10 CUCTEMHHUX JaHUX, 30BHILIHIX MPUCTPOIB 1 KaHAJIB BBEJCHHS-
BUBEJICHHSI.

Ha mactymHOMY piBHI aAMIHICTPaTHBHI IIPOTPaMH:

— KOMYTalliiiHi TIpoTpamu;

— TeXHIYHOI eKCILTyaTallii;

— aJIMIHICTPaTHBHI IPOrPaMH.

3. CucremHi:

— KOMyTaIiitHi cuctemu Ha 0asi mpuctporo komyrtarii i cromydenHs (KKC):
KKC-32, KKC-128;

— AM — abonenTchki Moy 128x30;

— BAM - BunocHi AM;

— LCIO — uudposa mepexa 3 iHTerpamieto obcmyroByBaHHS (ISDN) (Inte-
grated Services Digital Network) BukopucToByeThcs KaHanu 2B8+D i 30B+D;

— K3JI — ananorosa 3J1 2, 3, 4 npogiasi i YPK;
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— 13J1 — mudpogi 3JI va 2048 x6it/c 3 Hux 30 iHpopManiitHuX 1 2 ciryk00BHX;

— DECT — cuctema paioIocTyIy;

— CKC — cunxponizarnis KC Bucokoctabinmsanii renepatop 16384 kI'1 i3 sixoro
OJIEPKYIOTh yCi HEOOXiHI 4acTOTH 1 curHanu cuuxposizarii 8 k[ i 500 ', Mmoxe
CHUHXPOHI3YBaTHCS BiJl BUIIECTOSYOT CTAHIIIT;

— I'en— mupoBi reHepaTOpH CUTHATIB;

— 1T — mudposuit npuiitmad 6araTo4yacTOTHUH;

—IIK — npucrpiii kepyBannsa IIKC2 na 6a3i npouecopis PENTIUM;

— MTE — mMonynb TexHi4HOI ekcIutyarauii, 3 skuM 3B's3aHi Bei [IKC.

Bzaemogis mix momynsmu (KC) 3aiticHroeTses y 16 KI.

2.6 biaoku adoHEeHTCHLKHUX JiHii

AHanoroBi abOHEHTCHKI JIiHIT BMHKAIOTHCSl B A00HEHTCHKI KOMIUIEKTH OJIOKIB
aboneHnTcrkux JiHiM (BAJI). €muicTs ogHoro Omoka BAJI — 128 AJL. Ha mepmux
eranax BuKopucToByBanucs bAJI 3 koedimieaToM KoHIEeHTparii 2:1, Toéro mmst 128
AJl y6ik ITIKC BukopucroByBanucs 2 Tpaktu E1. [Ipu upomy B BAJI BUKopucToBy-
Bamacst KC 4x4164 AJlua 1 I'T.

VY mojanpImmx i cydacHHX po3poOkax BUKOpUCTOBYeThes K = 4:1 3 BuKOpuC-
taHasiM KC i3 8 Tpakramu E1. Cnouatky KC-7, a renep KC-8.

Cnouatky 128 AK posmimanucs na 16 TE3 (TE3 AK-2 3 8 AK). Tenep Ha
onnomy TE3 AK-5 po3mimaerscs 16 AK i tomy 610k mictuts 8 TE3 AK. Po3pobie-
Hi TE3 Ha 32 AK. Take yniinsHeHHS [O3BOJISIE€ 3MEHIIUTH IUIONY aBTO3aIy il pO3-
Mimenas ATC.

Kacera, ne po3MimaroTscst 1Ba aOOHEHTCHKUX MOy, 3BeThesi BAJI/I-1. A
panimie kacera Ha onuH BAJI 3Banmacs BAJIK.

V¥ kaceti BAJI/I-1 ycranoBmotoTecs aBa Ooku BAJL. Ha puc. 2.1. moka3ano
po3minieHHs oxHoro 61moka BAJI 128 y kaceti BAJI/I-1. Apyruii 610K po3MiITy€eThCs
y Ti# e KaceTi J3epKaJbHO.

IMHI'®| ATH |KC8A| AK [ AK | AK| AK| AK [ AK | AK| AK
T[IKAM| 5 5 5 5 5 5 505

1 2 3 4 5 6 71 8

Pucynok 2.1 — Komruiekramist BAJI

B onromy moayni 11 TE3:

— AK-5 — aOOHEHTCHKHUX KOMILJIEKTIB 8 IIT.;

— IIHI'® — neperBoproBay Hampyru —60B B +5B, +12B, —12B i reneparop Bu-
KIIMYHOTO CHT'HAy JacToToro 25 ' Hampyroro 95 B;
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— JI'H — niarnoctnune ycratkyBanus AK i AJl;
— KC8A - xomyTaniiiHa cucreMa, CHCTEMHHI KOHTPOJIEP Ui KEPyBaHHSI MOMY-
nem BAJL, a Takox curHami3amii i CHHXpOHi3aIii.

Ha T3 KC8A po3mimaroTtscs:

— UI'TC — uudposuii rerepatop TonansHux curnaiis: CC, C3, KHB;

— I — mudposuit npuitmaa ast BUK;

— I — uudposuit mogosxKyBad Ha 6 Ab sl BHYTPIIIHEOCTAHIIIHHOTO 3B'S3KY;

— TICC — npuctpiii curHamizarii i CHHXpOHi3aIlii;

— TIBK — mpocTopoBo-uacoBuii komytatop Ha § I'T E1.

Abonentcbki Moayai (AM) IICK amapaTHO pealtizyloTh MOKJIMBOCTI BMU-
KaHHA Pi3HUX THUITIB a0OHEHTCHKUX JIiHIH, 1 MOAUIAIOTECS HA BY3bKOCMYTOBI 1 IUPO-
KOCMYTOBI a0OHEHTChKI MoayJii. By3pkocMyroBi 3a0e3neuyloTh BMUKaHHs aHaJoro-
BUX A0OHEHTCHKHX JIiHIH 1 By3bKOCMYTroBuX LudpoBux jiHi ISDN. IllnpokocMyrosi
3a0e3MeYy0Th BMUKAHHS BUCOKOIIBUAKICHUX JiHIN xDSL i onTHYHUX JiHIA aOoHe-
HTCBKOT'O JIOCTYILY.

By3bkocMyroBuii aHAJIOrOBUi A0OHEHTCHKHMII MOAYJIb NPU3HAUCHHUN IS
BMHUKAHHS aHAJOrOBUX aDOHEHTCHKHX JiHiH, KOHIIEHTpAIlil a00HEHTCHKOTO HaBaHTAa-
KCHHS, 3a0e3rmedeHHs] aDOHEHTCHKOI i BHYTPIITHBOCTAHIIIItHOT curHamizamii. CTpyk-
TypHa cxeéMa BY3bKOCMYTOBOT'O aHAJIOTOBOTO0 aOOHEHTCHKOTO MOAYJs (Ha MpUKIIaji
AM IICK "Kganr-E") momana Ha puc. 2.2. AGOHEHTCHKUN MOJyJb MPALIOE B JABOX
peXUMax:

—  TIpH BUXIZHOMY 3B'SI3Ky migKitodae aboHeHTChkni kKomruiekT (AK) mo Oynms-
SIKOTO BUTbHOTO KaHanmpHOTO iHTepBany (KIi), rpynoBoro tpakry (I'T-0);

—  TpH BXiZHOMY 3BSI3KY MiAKiItouae kaHaubHUi iHTepBan Kli rpynoBoro Tpakry
(I'T-0) mo motpidHoro AK BiamoBimHO TproM octanHIME IHppamu (CJO) aboHeHT-
CBKOTO HOMEpa.

Jo Bxomy AK BMHKaeTbcs MBOXIPOBIAHA aHAIOTOBAa a0OHEHTCHhKA JIiHis
(AAJD), Buxin AK 3aiimMae BHM3HauYeHHH KaHAJIBHUH IHTEPBaJ B OJHOMY 3 YOTHPHOX
32-kaHanbHUX rpynosux tpakTis (I'T-1, 2, 3, 4) no ITUK.

IIpocropoBo-gacosuii komyrtatop (ITUK) 8x8 komyTye BiciM 32 — KaHaIBHHX
I'T, npu3Ha4YeHHs SKUX TaKi:

— 0 I'T — nns opranizauii 383Ky 3 komytauiiinum nonem cranuii (ITIKC) i
BMUKaHHS MIPUCTPOFO curHami3zamii 1 cuaxpownizaii ([ICC);

— 1-4 I'T — mna Bmukanas 128 AK, npu npomy Oyne-sxomy AK Bupinsgerscs
CBili KaHAJTHLHUH IHTEPBAT;

—5TI'T — s BMuKaHHs KoMIuiekty aiarnoctuku (AT'H);
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— 6 I'T — s BMuKaHHs nn¢poBoro nogosxysayda (LIIT);
— 7 I'T — nns mukanHs mugposoro npuitMava (LIIp) i mudpoBoro rereparo-
pa ronanbHUX curHatis (LI TC).

[Mpucrpiii curnanizaunii i cuaxponizanii (IICC) Bukonye QpyHKUii 3’ €qHAHHS
aOOHEHTCHKOTO MOJYJIS 3 KOMYTalLlifHOIO CHCTEMOIO KepyBaHHS, KOMyTallil 1 CIToITy-
gerns (KKC) OnO. 3a normomororo [TICC 3iiiCHIOETbCS BUIUICHHS IMITYJILCIB CHH-
xponizauii 3 KI-0 Big Momyns cuaxpoHizartii komyrariitaoi cuctemu (CKC-11) KKC i
YTBOPEHHS BHYTpPiCHCTEMHOT0 curHaibHoro kanay (BCCK).

@ /" r'T-0 HCC ________ FL.

aan z | AK S

= IT1.4 b
TA-A (000) [ TiM 4 MK : P
7 ™ Do

o 8x8 b
N | . | KI-16

AM

| . I'T-6 |

| Val T ey

[ [

AK l !

AATl 4 | v
Mr_| IT-1..4 7 | ¢
TA-B(N-1) | [ ¥ L
L/z \/—’ I'T-7 —>‘\: .

| [

| urrc || 33

I I'T-5 b
[ ™ D H

! B D

4 v [y Vo

Inum A Ta K 2 ' :
Kontpoaep KI-16 o

KC-8-a [

Pucynok 2.2 — CtpykrypHa cxema AAM

Konrponep KC-8A 3niiicHioe kepyBaHHs Ji€to ycsoro AM. Bin npuiimae i 06-
pobisie anpecHy iHdopmMariiro Bing AK aboneHTa um kepyBanpHOro mpuctporo [TKC
OIIC, B3aemogie 3 kepyBainbHuM npuctpoeM KKC OnO nmo BCCK, kepye po6oToro
ITYK i ycima nprcTposiMi aODOHEHTCHKOTO MOJTYJIS.

I'eneparop Bukanuaux curtanis (I'BC) BupoOuisie Hanmpyry 3MiHHOTO CTPyMY
gactoToro 25+5 I'i mst mocmnky "CurHany Bukimky" y BUKIMKyBaHUH Terre)OHHMIA
amapat aboHeHTa.

HiarHoctrunnii komrniekt (JJI'H) npusHayeHuit s BUMIpIOBaHb ITapaMeTpiB
A0OHEHTCHKHMX KOMIUIEKTIB 1 a0OHEHTCHKUX JIiHIH.
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udposuii mogorxysad (L[IT) BHOCHTE Y pO3MOBHHI TPakT JOAATKOBE MOCIa-
OmeHHs 6 b 1 BUKOPHCTOBYETHCS TUTBKH IPU aBTOHOMHIM PoOOTiI MOIYIISA, OCKUIBKA
pu podorti B cxiagi OnO Bee HeoOXinHe mociabmeHns 3a6e3neuye KKC.

udporwuii npuitmaa (L{I1p) npusnauennii aust npuiioMy aapecHoi iHpopMmarii
OaratodacToTHUM KomoMm tury DTMF (umudpu i ciry>k00BI KOMOiHaIii KOXYFOTHCS
JIBOMa 4aCTOTaMH 3 BOCbMH).

Iudporwuii reneparop TonansHux curHaiis (LII'TC) Bupobisie 32 ToHaIBHUX
CUTHAJIH, SKi HEOOXITHI U1 poOOTH OYyIb-IKOTO Mepr(epiitHOro MPUCTPOIO, a TAKOK
OJTHE MOBHE TTOBIIOMJICHHS TPUBAJIICTIO 4C (aBTOBIIOBiAaY). PiBeHb yCiX CHTHANIB —
6 nb.

By3bkocMyroBuii 1U(QpOBHN a0OHEHTCHKHU MOJYJb MPU3HAYCHUH U BMU-
kauHs L{AJI 6azoBoro 2B+D;s 1 nepBunHOrO nocryny 30B+Dgs. CTpyKTypHa cxema
mudposoro adoreHTChkoro Moayis (Ha mpukmani moxyis LICK "Ksant-E" mongana

Ha puc. 2.3.
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Pucynok 2.3 — CtpykrypHa cxema nugpoBoro abOHEHTCHKOT0 MOYJIs

VY 3anexHocTi Big Ty 1HdpoBux aboHeHTChKkHX KoMiuiekTiB [TAK (ALK-2),
udposuii AM Moxe KoMmIulekTyBaTucs pisHuMHu TunamMu TE3 AIIK-2, tab6mn. 2.1. VY
kaceTi MOxyTh OyTu 8 TE3 mo 8 LIAJI Tumy 02 uu 4 1TAJL.



Tabmuus 2.1 — Tunu MoxyniB minkmodeHHs udposux AJl

Ne Tun moxynst ‘YMOBU BUKOPUCTaHHS
01 | TE3 na 4 ninii Sy —— IUTS Ka0emro 3
d=0,5 mm, L 500 m
02 | TE3 na 8 ainiit Sy
03 | TE3 na 4 ninii U —es—28+D L5xm
04 | TE3 na 8 miniit U
05 | TE3 Ha 1 miHiro S, —s—e—s 30B+D

06

TE3 na 2 ninii S,

JlitepaTypa, fika BUKOPHCTaHA JJI NiATOTOBKM po3ainy 2
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1. Hudposas cucrema kommyraimu «KBaut». OOliee omucanue. Pura: "KVANT-

INTERKOM", 1996.
2. CrosOyHn I'. B. Lludpoa cucrema xomyrarnii «Ksaunt-E». BAJI: HaBu. mocib. /
I'.B. CroBGyH — Opneca, YIA3 im. O.C. ITomosa, 2002.
3. PomannoB B.M. 36ipuuk cxem no xypcy CKE3-2. Iludgposi komyTtaniini mnoss,
LCK «KBaut-E», SI-2000, EWSD / Yxnana4di B.M. Pomaniios, I.M. Conoscbka,
I'.B. CtoBOyH — Ozneca: OHA3 im. O.C. ITomnosa, 2004.
4. CroBOyH I".B. MeroauuHi BKa3iBku 10 nadoparopHoi poootu Ne 88 «bnok abone-
urepkux JiHiN LCK «KBanT-E» 3 kypcy «Cuctemu KomyTalii eleKTpO3B’ SI3KY»
(emexTporHuMii BapianT) / Ykmanau ['.B. CtoBOyn — Oneca; OHA3 im. O.C. ITomo-
Ba, 2008.
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Po3ain 3

NIICUCTEMA ABOHEHTCBKOI'O JOCTYITY LHCK "KBAHT-E
3.1 AnanoroBuii a00HEHTCHKUI J0CTYN

Cyuacna [{CK Mae MOXITHBOCTI BMUKAHHS JJOCTaTHBOI HOMEHKJIATYPH THIIIB
A0OHEHTCHKUX JiHIH. AGOHEHTCHKHH TOCTYN MOKE OYyTH: aHAIOTOBHM, BY3bKOCMY-
TOBUM UG POBUM, IIHPOKOCMYTOBHM IIHU(YPOBUM, OIITUIHUM 1 O€3APOTOBUM.

IMincucremMa By3bKOCMYTroBOrO aG0HEHTCHKOIO JOCTYNY J03BOJISIE BMH-
Katu 10 aboneHTcrkux moayiiB LICK anamoroi aboHeHTchKi JiHii (AAJL) 31 cTuKOM
TUITy Z, Ul SIKUX B aHaJOrOBOMY a0OHEHTChKOMY KOMIUTEKTI (AAK) BHKOHYIOTBCS
¢yukuii BORSCHT. Tlpuxnax BMukanas AAJI mokazanwmii Ha puc. 3.1.

AM
E AAJT Zz
) ' !
by ii: ™ : . AAK T'T, KI
TA | Ry<10000M | :IZ

Pucynok 3.1 — Oprasizaiiisi aHaJIOTOBOr0 a00HEHTCHKOTO IOCTYITY

AHaJjioroBuii a00HeHTChbKUI KOMILIeKT (AAK) npusHaueHui Jisi BMUKaHHS
aHaoroBoro TA IBOXITPOBITHOIO aOOHEHTCHKOIO JIHIEO (MPOBOJM a i1 ), IEPETBO-
peHHs aHajoroBoro iHgopmauiiiHoro curnany B UU(POBY i HaBIakW, i Mae 4OTH-
proxnposiganii Buxifn (I'T, KI), puc. 3.2.

AmnanoroBuii aD0OHEHTCHKHN KOMIUIEKT BUKOHYE Taki (QyHKIIIT:

— npuiimae "Cursan BUKIUKY";

— mnpwuiimae aapecHy iHpopmanito Bix abonenTa JJKIII (Homep abonenTa b);

— 3a0e3neuye eneKTpoxuBiIeHH TA-A;

— BHKOHYE aHajoro-1udpose i HuQpo-aHaloroBe MEPEeTBOPCHHS PO3MOBHUX

CHTHAJIIB;

— mnocunae curHan "[locunka Buximuky" y TA-B;

— cnpuiimae curaan "Binbiit".

Jns AAJT B a0OHEHTCPKOMY KOMIUTEKTI BUKOHYIOTECS QyHKIIT BORSCHT:

B (battery feed) — enextpoxxuBnenns TA,

o mpoBony a uepe3 Tpanzuctopu V7-1 i pesuctop R1 BBIMKHEHO MiHyC
60 B Bix 6arapei ATC. IlapanensHo pe3uctopy R1 uepe3 pesuctop R3 i mion VD-3
BBIMKHEHO CBITIIOi0] onrToTpan3uctopa VUI1.
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o nposony b uepes tpanzuctop V'7-3 i pesucrop R6 BBiMKHEHO 1uttoc 60 B
Oarapei. Cxemu Ha TpaHsuctopax V7-1 ... VT-4 mMaroThb IHAYKTUBHHH XapakTep —
MIPOITYCKAIOTh MOCTiHUK CTpyM OaTtapei B aOOHEHTCHKY JIHIIO i HE MPOITyCKAIOTh
PO3MOBHHIA CTPYM Ha OaTapero.

O (overvoltage protection) — 3aXHUCT CTaHIIHOIO YCTAaTKyBaHHS BijJ BHCO-
KHX HATpYT, 010 MOXYTh 3'SBHTUCS B AOOHEHTCHKIH JIiHii.

Jist IbOTO BUKOPUCTOBYIOTHCs cTabumitponu VD-1 i VD-2. Hamnpyra Bin-
KpHBaHHA cTabimiTpoHiB Giim3bko 80 BonbTiB (Hampyra Gatapei Moxke mocsaraté 72
BonbTa). ionu VD-1 i VD-2 3aXxuInaroTh Bij MiABUINEHOT HAIIPYTH, a JUIsl 3aXUCTY 32
CTPYMOM BHKOPHUCTOBYIOTHCS MO3UCTOpU RV1 1 RV2, omip SKHX 3 POCTOM CTPyMY
3pOCTaE.

R (Ringing) — nocunka "Curnary BUKIHKY" wacToToro 25 I'm.

Buxnmuunuit curaan yactororo 25 I'm vanpyroto 6au3sko 100 B Hagxoauts
gepe3 00MOTKyY TpaHcopmaTtopa Tp2. Koo crpymy [1B: —60B, apyra oomotka TP2,
enekTponHuil KoHTakT EK, pesucrop R10, ontorupucrop VU2, KOHTaKT CIIOKOIO pe-
ne K3, pobounii konTakT pene K2, kontaxr crokoto pene K1, mosucrop RV2, npoBix
b, n3BiHOK y TeneoHHOMY amapati, kouaeHcaTop C Tene()OHHOTO amapara, BaXKijab-
HUH nepeMukau Telae(OHHOro amapara, IpoBiA @, MO3UCTOp RV1, KOHTAaKT CIIOKOIO
pene K1, poGoumit konTakT pene K2, xonTakt cmokor pene K3, pesumcrop Rl1,
+ 60 B. Takum unHOM a1 BMuKaHHS [IB HeoOximHO BBIMKHYTH B poboTy peine K2.
Iepionuunicts IIB i1 may3u 3abe3neuyersest onTotupuctopoM VU2. Ilpu 3HATTI Mik-
potenedoHy BaxinbHUIT Iepemukad y TA oOpuBae Koo A3BiHKA i BMHKAa€e PO3MOBHI
KoJIa, 4epe3 sKi MpoTikae MOCTiitHuN cTpyM. HasgBHICTE y KOJi HMOCTIHHOTO CTpyMy
¢ixcye EK i 3a gonomoroto onrrorpanzuctopa VU3 iHdopmaris mpo BiAIOBiAb mepe-
JTaeThCs 10 MikpoKoHTposiepa. OctanHii BuMukae pene K2, unM po3MHUKaeThCs KOO
1B i BMHKaIOTbCSl PO3MOBHI IIPOBOJIM 10 CXeMH Kodineka.

S (Supervision) — xouTpoIs cTany AJl, mpuiioM Bix aboHeHTa curHany "Bu-
kK", Habopy JKIII i curnamy "Bin6iit".

KoHTponb cTany niHii 3a0e3nedyerbes ontorpansuctopoM VU1, 3a HasBHO-
CTI CTPyMYy B KOJIi €JICKTPOXKHUBIICHHS TeJI()OHHOTO arapara, CTpyM MPOTIKae yepes
cBiTioAmion onrorpansucropa VU1, 3acBiuyeTbest 6a3a TpaH3MCTOpA i, OCTAHHIHN Bil-
KpHUBaeThCsL. Yepes BIIKPUTHI TPAH3UCTOP BMUKAEThCA MOTEHIIaT Kopmycy (0), sikui
HaaXoauTh y MikpokoHTposep depe3 TCyyy. IIpu pospusi muteidy AJl, cBiTiomion
racHe i TpaH3MCTOpP 3aKPUBAETHCA. Y MIKpOKOHTpoJjep uepe3 TCyyy 3HIMAEThCS MOTe-
HUian kopnycy. TakuM yuHOM, craH nuerdy AJl HaTXOOUTH 10 MIKPOKOHTpOJEpa
yepe3 TCryy.
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C (Codingg) — xonysanns (AL i HAIT).

Jns xomyBaHHS 1 JEKOAYBaHHS BHKOPUCTOBYEThCS Ko(imek (komep, mexonep i
¢ineTp). B K0dinexy po3MOBHUIA cTpyM Bif aOOHEHTa MPOXOIUTH Yepe3 MiACHITIOBaY
OII-1, cmyroBuii pinstp CD, ALIL, Oydepuuii perictp (BP) i rpynosuii Tpakt (Bu-
XigHy JiHit0). Po3MOBHUMIA cTpyM 10 aboHEHTa 3 IPyNOBOTO TPAKTy (BXiJHOI JIiHIT)
noctynae y Oydepuuii perictp (BP), a 3 #ioro Ha LAII, ¢ineTp HIKHIX YacToT
(®HY) i migcumosay OI12. st ITAIT i AT BUKOPUCTOBYETBCS JHKEPENIO OMOPHOL
Hanpyru (JIOH). CunxpoHnizaiiist OyhepHuX pericTpiB 31iHCHIOETHCS 3 KOJIa CHHXPO-
Hi3arii OJIoKy.

H (Hybrid) — y3romxenss npoxmpoBigaoi AJl 3 otupumnposigaum ['T. {ns mpo-
ro BukopuctoByeThes audcucrema (JC). s rampBaHiuHOI po3B's3KH aOOHEHTCHKOT
minii 1 Kodigexa BuUKopHcTOBYeThCS TpaHchopmaTop Tp. Konmencarop C Bukopuc-
TOBYETBCS JUIsl TOTO, 1100 MOCTIHHHMH CTPYM EJIEKTPOXKMBJICHHS HE IPOTIKaB 4epes
TpaHchopmaTop.

T (Test) — niarnoctuka AJl i recryBarnas AK.

Hns tectyBanus AJl i AK BukopuctoByeThes miarHocTHuHUE KoMmiuekT (JIIH).
Kepysauus JII'H 3miiicHioeThes 3 Mikpokontposiepa. s minkmrouenus AT'H no
aOOHEHTCHKOI JiHIT BMUKAIOTECS B poboTty pene K3 1 K2. /insa smukanns AI'H no AK
BMHUKa€TbCs TUTBKH penie K1. AGOHEHTCHKa JIiHIS IepeBipsAeThCsS Ha 11 CIpaBHICTS i
HasBHICTH CTOPOHHIX HAaIpyT, BCHOTO CIM KPOKIB TepeBipku. AOOHEHTCHKHHA KOM-
IUIEKT TIePEBIPSEThCS HAa BCI HOro (yHKLIi, y TOMY YHCIi HAa NPaBHJIBHICTH MEPETBO-
perb ALIT i [ATL. Ycboro BUKOPUCTOBYEThCS 73 KpOKH TepeBipku. Tomy Ha mepe-
Bipky AK Burpauaerscs Oarato wacy. Tak mist mepeBipku 128 AK omHOTrOo MOmyis
AAIJI motpiGHO OinbIe OxHIET TOTUHH.

3.2 Iludposuii aboHenTcbKuii gocryn 1o ISDN

OMIO (ISDN) — ne mudpoBa Mepeka iHTETPaIbHOTO OOCIYTOBYBaHHS, IO
JI03BOJIIE 00'€THATH PI3HOPIAHI TepMIHAIN B €IWHUHA TEPUTOPiaTbHUA KOMITICKC
yCTaTKyBaHHs 1 3a0€3MeYMTH B3a€MO3B'I30K MK TepMiHAJIaMH Ha OCHOBI Cy4acHHUX
U(POBUX CUCTEM KOMYTAIlii.

Hns moctymy ISDN cTaHmapTH30BaHI HACTYIHI THITH KaHANIB: B — nupoBuii
KaHan 64 x0iT/c g nepenadi MOBHOI uu iHpopMartii gaaux; D — MUppoBUi KaHAT
16 uu 64 kO6iT/c W1 mepeaayi CUrHaabHOI iHpopmartii. Po3pi3HsaoTh mudpoBi aboHe-
HTcbki minil (LIAJT):

- 6azoBoro nocrymy 2B+D¢ (Basic Rate Access), micTuTh 1Ba B-xaHamnm,
KOXHHH 3 IKUH Ma€ MBUIKICTE 64 KOIT/C 1 oquH D-KaHai 31 mBUAKICTIO 16 KOiT/C.

- nepBuHHOTO nocTyny 30B+Dg, (Primary Rate Access), mictuth 30 B-
KaHAJIIB 31 MIBUKICTIO 64 K0iT/C 1 omHOTO KaHany D 64 kOiT/c s cUurHami3arii.
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[MigcucTema By3bKOCMYTOBOTO a00OHEHTCHKOTO JOCTYITY J03BOJISE ITiIKITFOYaTH
o aboHeHTchKHX MoxyiiB LICK By3pkocMmyroBi mudposi aboneHTerki miHii (LIAJT)
6azoBoro noctymy 110 ISDN 2B+D¢ 31 cTikoM THITy U 9il S IPUCTPOSIMH MEPEKHOTO
NT (Network termination) i niniiinoro LT (Line termination) 3axinuens 1IAJI no
mudpoBux aboHeHTChKUX KOMIUIEKTIB (LJAK). B abonenta 2B+D)¢ yCTaHOBIIOETHCS
Omok MepexHoro 3akindeHHs NT, mo ckimamaeTbes 3 KoMruiektiB NT1 1 NT2 i AT
ctuk U 3 OOKy CTaHIlii, a 3 a00OHEHTCHKOT — CTHK S (YOTHPUPOBITHY MACHBHY IIHHY).
NT1 3abe3neuye BMUKaHHS OJJHOTO TepMiHaTy, a N2 3abe3nedye BMUKAaHHS JEKilb-
KOX TepMiHaiB.

puxnan sMukanus LHAJL 2B+D, no ISDN noka3zanuii Ha puc. 3.3.

Hudposuiit abonentchknit koMmmiekT LIAK npusHadeHwmid U1 IMiIKIIOUEHHS
YOTHPBOX-NIPOBITHUX HUPpoBUX AJI 3i cTHKOM S 4M JBOXMPOBIAHUX 31 CTUKOM U.
HAJT noctyny 2B+Djs 31 cTuKOM S BMHKalOTh TepMiHanu ISDN Ge3nocepenHpo Ha
craHii, a g opranizamii LIAJI 3i ctukom U 2B+D14, HEOOXiTHO YCTaHOBUTH B OJIOK
KOpHUCTyBada MepeXHOro 3akiHdeHHS N7, mo 3 00Ky aOOHEHTCHKOTO YCTAaTKyBaHHS
Ma€ YOTHPHITPOBIIHUN CTHK S, 10 SIKOTO BMHKAIOTHCSl 1O BOCBMH a0OHEHTCHKHX Te-
pminaniB TE (Terminal Equipment) na Bincrasi 1o 150 M. Hudposuit AK mis 6yns-
sxoi LJAJI mae ycrarkyBaHHS JiHiHHOTO 3aKkiHdeHHs LT, o 3abe3rnedye pereHepa-
Ii0 JTIHIMHUX CUTHAIB, IEPETBOPEHHS KOIB, B3aEMOJIIIO 1 €IEKTPOXKHUBICHHSA NT.

- 150; r T U AT EVI HKII
o 5 NT2 |—§-|NT1 I LL—VT_'E
NN : Tucbposii 6asosuit gocTyM kanam D
s .
LAN , E 30B+D tpaxT E1 KxaHamu D i v
. 4 Vs

i poBuii ocTyn Ha MEPBUHHIMN IBHIKOCTI

Pucynok 3.3 — Opranizaitisi abOHEHTCHKOT0 AocTymy 10 ISDN

VY cruxy U i3 aBoxnposigaoi LIAJI kpim kaHaniB 2B+D;s € KaHaIM CHHXPOHI3aIi{
i TexobcayroByBanHs. Hanpsmu npuiiomy i mepemadi po3IisifioTh METOAOM aJaIlTH-
BHO{ iyHOKoMmmeHcamii. ¥ LIAJI BuxopucToByeThCcs miHiMHNE kox 2B1Q (3amina
JIBOX JIBIHKOBUX CHMBOJIIB Ha OJIMH YOTHPUPIBHEBHUH ).

VY cruxy S € Tinbku kananu 2B+De, a AaHi epeaalThesl B KBa3iTpiiKoBii Gopmi
(xom AMI). bnox NT pereHepye MiHIHHUI curHal, nepeTBoproe koau (AMI-2B1Q),
cuHXpoHi3ye TE, akTuBi3ye kaHan D, mpuiiMae 3i C1yk00BOro KaHaixy KOMaHIH Jia-
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THOCTYBaHHSI aDOHEHTCHKOTO yCTaTKyBaHHsI, Kepye N0CTynoM 7E 1o 3aragbHOI HIMHU
S.

JlirepaTypa, ika BUKOPUCTAHA VISl IATOTOBKHU po3aiiay 3

1  LudpoBas cucrema kommytammu «KBanT». OOmee omucanuwe. — Pura:
"KVANT-INTERKOM", 1996.

2 Iudposas cucrema kommytarun «KBant». O6opynoBanue BAJIJ[1. AGoreHTC-
kuit Moayis. CripaBounast nHpopmanus. — Pura: "KVANT-INTERKOM", 2001.

3  Uudposas cucrtema xommyrtanmu «Keanty. TO3 AKST. Texnuueckoe omuca-
aue. Onecca:"TenexkapT-ipudop”, 2003.

4 Crosoysu I'. B. Hudposa cucrema komyranii «KBaut-E». BAJI: HaBd. moci6. /
I'.B. CtoBOyH — Oneca, YIA3 im. O.C. ITomosa, 2002.

5  Pomannos B.M. 36ipauk cxem no kypcy CKE3-2. [ludposi komyTariiHi moss,
IICK «KBaut-E», SI-2000, EWSD / Yxnanaui B.M. Pomanmos, .M. ConoBceKa,
I'.B. CroBGyH — Oneca: OHA3 im. O.C. ITonosa, 2004.

6  CroeOyH ['.B. MetoanuHi Bka3iBku 10 JaboparopHOi podoTu Ne 88 «bmok abo-
HerTcekux TNiHIM LICK «KBant-E» 3 kypcy «CucTeMH KOMyTamii eneKTpo-
3B 3Ky» (enekTpoHHui BapianT) / Yikiagau I.B. CtoBOyH — Ozneca; OHA3 im.
O.C. ITomosa, 2008.

7  CoBpeMcHHBIC TEICKOMMYHHUKAIUH. TeXHOIOTHA U 3KOHOMUKa. [lox obmieit pe-
nakuueit C.A. [losroro — M.: Dxo-Tpenns, 2003

8  BBH B2.2-1. Cnopyzau cTaHIiiiHi MiCIIeBHX TelIe(hOHHUX MEPEK..
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Poznin 4

BJOK KEPYBAHHS, KOMYTAIIII I CHOJYYEHHSA KKC-32

4.1 ITpuzHauyeHHs Ta nodynosa 6jgoka KKC-32

brox xepyBanus, komyTamii i ciosrydenuss KKC-32 npusHadenuii 111 BUKO-
puctanns B LICK "KBAHT-E" y sikocTi 1udpoBOro moBHOAOCTYITHOTO KOMyTaTopa
eMHiCTIO 32x32 rpynoBux Tpaktu £1. KOHCTpYKTUBHO B OJIOIi pO3MIILICH] J1Ba KOM-
IUIEKTH yCTaTKyBaHHS OU(POBOTO KOMYTaTOpa, IO MPAMIOIOTh Y PEXXUMI rapsdoro
pe3epByBaHHSA. [Ipn BUHUKHEHH] sSK0i-HEOy/Ib HECTIIPABHOCTI B MPAIFOIOUYOMY KOMY-
TaTopi BinOyBa€ThCsl aBTOMATHYHE TIepEMUKaHHS Ha pe3epBHUM 6e3 yTpaTH 3’ €IHaHb.
CrtpykTypHa cXeéMa OHOTO MOy MOKa3aHa Ha puc. 4.1

i Ceps
Tpynosi TA3IT BB TIKC2 | i
IKM Jlucrueit
<« TIII 130T | |A3IT| [« 3II || ['PI |[¢> ==
P KC Knasiatypa
— T3 —————

y %
IJ 30BHIIITHS

A
CHHXPOHI3aLisl

Pucynoxk 4.1 — Crpykrypa momyns KKC32

KepyBanust Mmogynem 3ailicHIoe nponecop, po3ramosanuii Ha TE3 I[IKC-2, y
SIKOCTI SIKOTO, BUKOPUCTOBYEThCsI KoMm'totep Tuiry IBM PC/386 uum Oinmpir MoryTHii.
3 KoMIT'IoTepa BUKOPHUCTOBYETHCS CHCTEMHA (MaTepHMHCHKA) IUTaTa 3 iHTepdeticamn
JUIA 3B'A3KY 3 00'€eKTaMM KepyBaHHS 1 30BHIMIHIMHU NMPHCTPOSIMU (MOHITOp, KJIaBiaTy-
pa, BHXiJ Ha cepBep TeXHIUHOI ekcrutyarauii). [IpucTpiii kepyBaHHS IyOmroeThes i
MpaIoe B aBTOHOMHOMY pekiMi. ToOTO, 0/jHa MalIvHa Mpamioe, a iHIIA 3HAXOAUTh-
cs B TapsaoMy pesepsi. [Ipu mepeximroueHHi KepyBaHHS YacTHHA BHKJIHKIB TyOIsATh-
csi. Posmimaerscs cucremHa ruiata Ha TE3 TIKC-2.

Ha TE3 IA3II po3mimeni: indopmaniinmii 311 (I3I1), anpecnuii 311 (A3II), mo
BHKOHYIOTh (PYHKIII KOMyTaTOpa KaHaliB. BXomu i BHXOQM MOIYyJNs KOMYTAIll Iie
rpynoBi Tpakti E1, M0 MICTATh TPUAUATH iHPOPMAIITHUX KaHAIBHUX IHTEPBAIiB
(KI), mynpowmii KI cunxpownizarii i mictHaausatuii KI curaansraoi indopmariii. O6Min
CHTHAJI3aLi€I0 MDK MPOLIECOPOM 1 nepudepiiHuMHU OJI0KaMu BiIOYBa€ThCs 3 BHKO-
puctanusM 311 kepyBanus 1 ckanyBanus (3I1IKC), posramosanux va TE3 I'BB, nHa
SIKOMY TaK0)X pO3TallIOBaHI T€HEPaTOP-PO3MOIUTBHUK ciTku dacToT I'PI, HeoOximHuX
JUI CHHXPOHHOI POOOTH YCiX BY31iB MOAYNS KOMyTalii i mepudepiiianx 0670KiB, a
TaKOX I'€HEepaTop TOHAIBHUX CUTHAIIB. 711 CHHXpPOHIi3awii MOJke BUKOPHUCTOBYBATH-
cs BnacHui reHeparop 16384 kl'w, ane, sk mpaBuiio, BiH BUKOPHCTOBYETHCS TIJIBKH
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IIPY HAJIaro/KeHH1 OJIOKY. 3BHYaifHO BUKOPHUCTOBYETHCS 30BHIIIHII BUCOKOCTA01Ib-
HU reHeparop, po3ramosanuii Ha TE3 'ECL] 6mmoxa CKCL, 3 sikoro HaAXoAsTh Ya-
crota 16384 xI'm i 500 I'm. Ha TE3 I'BB € Takoxx mpucTpoi, Mo mpu3HadeHi Ui
CHHXpPOHI3allii TpaKTiB, BUIIEHHS] CUTHAIBHOI iH(pOpMallii 3 BXiHUX MOTOKIB i me-
penaui iHpopMallii KepyBaHHs y BUXiHI TOTOKH.

Koxnauit i3 geox TE3 TII micTuTh HIICTHAAUATH NpHMadiB-TIepeIaBaviB
(ITIT), moromkenux 3 IKM miHisMH, 1 TapalielbHO-TIOCTIOBHI mepeTBoproBadi IKM
notokiB. [lpuiiMadi-mepenaBadi ogHOTO MOAyJs (CTBOJIA) BKIIIOUEHI MapaneabHO
npuiiMadam-niepeaBayaM iHIIOTO MOJYJISL AJIsl 3a0€3NeUeHHs] MOMKIIMBOCTI KepyBaH-
Hs nepudepiiHuMu OI1okaMu BiJl Oyab-skoro creoina. [IpuiimMadi-niepegaBadi peseps-
HOTO CTBOJIa TIOBMHHI OyTH OJIOKOBaHi 1 BKIIOYAIOTHCS TINBKH MPH TEPEKITIOYCHHI
CTBOJIB, IOMIEPEAHBO MTPOIecOp 3abJI0Kye MpuitMadi-iepeaBadi iHIIOrO CTBOJIA.

OcHogoto 0710ka € inpopmamniviuuit 3I1. s 3abe3nedeHHss KOMyTaIlii BCiX Ka-
Hanis I3I1 npamroe 3 iHpopmaniero B napanensHomy koai. Y koxken IKM tpaxkr, mo
BXOJHTH O KOMYTaTOpa, BBIMKHEHI MepeTBOPIOBaUi iH(opMallii 3 MOCITiTOBHOTO KO-
Iy B mapanensHuil. 3 BxigHoro IKM motoky HakonmudyeTbes OaifT iH(opMmariii kaHa-
Ny 1 mepenaeTbesi yepe3 MyJbThILieKkcop Ha Bxoau I3I1 B moTpiOHUIT MOMEHT uacy.
YcranosneHni Ha Buxoi [3I1 nemMmynbTumiekcop i nepeTBoproBadi mapajiesibHOro KoLy
B IOCTIIOBHHH, 3MIHCHIOIOTh 3BOPOTHY KOMYTALIIO i MEPETBOPECHHS iHQOpMAaIii y
thopmy, mpunatay g nepenadi IKM tpakramu.

4.2 Ilpouec komyTauii

Komyramiitauit 6mox KKC-32 po3paxoBanuii Ha 32 I'T, K0keH TpaKT MiCTUTb
32 KI, kaHanpHUH iHTEpBaN MicTUTh 8 0iT. BiIok cTaHOBHUTH COOOIO MMOBHOIOCTYITHHIMA
komyTarop. Cxema 6ioka mmojiaHa Ha puc. 4.2.

CxeMa MICTHTh TIepeTBOPIOBAaYI IMOCIiTOBHOTO Koy B mapanenpruit (IIC-I1P) i
HaBnaku ([TP-I1C), myneTamiekcop (MX), nemynprumnekcop (JMX), na indpopma-
miriaux 311 (I311) koxuwmit Ha 1024 BochbMH po3psaaHux iHPopMamiiaux ciiB (I311-0,
I3I1-1), anpecumii 3I1 emuictio 1024 necstupo3psiiHux ciis, JiymnbHUK (JIY) i ko-
myTaTop aapecu (KA).

[eperBoproau [1C-ITP Hakonmuye 6aiiT iHdopmariii weprosoro KI BximHo{ mi-
Hii 1 mapanxeasHuM criocoOoM repenae uepe3 MX y BiAMOBITHY KOMipKY Mam'siTi.

Anpecuuii 311 emuictio 1024 necaTUpo3psIIHUX KOMIPOK, KYIH 3alHCYIOThCS
azpecu 3untyBaHHs (A34) iHdopmanii 3 I3I1. Koxna komipka A3Il 3akpimnena 3a
BUXIJTHOIO JIIHIEIO 1 KaHAJTBHUM IHTEpBAIOM. AJlpeca BKa3ye HOMEp BXiTHOI JIHII i
Homep KI. Li anpecn BinkpuBatoTh KoMipku mam'sti [3I1 y Bimnosinamii KI BuxigHO1
niHii, iHpopMaris 3 HUX mapaieIbHUM crtocoboM nepenaerses B JJMX 1 motiMm y me-
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perBoproBay [IP-IIC. Kinbkicts koMipok A3II BixnoBizae 1o0yTKy KiTBKOCTI BHXiJ-
HUX JiHii Ha kiutbkicTh KI B Hilt (32x32 = 1024).

3amc iHdopmanii 1o agpecHoro 311 BinOyBaeThCst 32 KOMaHJaMu IIPOLECOPa
IIpY BCTAHOBJICHHI 3'€JHAHHS UM HOro pyHHYBaHHI, 3UUTYBaHHS X a/Ipec, 110 BU3Ha-
YaloTh 3'€IHAaHHSA, BigOyBaeThes moctiiHo. Ockinbku anapecHuit 311 mpairoe nepesa-
’KHO Ha 34YMTYBaHHS, TO BUMOTH JI0 HOTO IIBUAKOJIT TPOXH HHMXYi, HK 0O MOBHOTO
311

Jast ycriiniHoro BUKOHAHHS MpoLiecy KOMYTaLlil ImiJ] yac KO>KHOTO 4acOBOTO iH-
tepBay B I3[1 HeoOXigHO poOHWTH 3amuc i 34MTyBaHHS iH(oOpMarii, Mo HakIagae
KOPCTKi OOMEXEHHsI Ha MIBUAKOJIIO €IeMEHTIB mam'saTi. JIJis 3HMWKEHHS BHUMOT 0
KOl mam'sTi 00csr [3I1 obupaeThest BABIYI OLIbIIe HEOOXITHOTO JJIsI KOMYyTa-
uii, To0to B Hamomy Bunaaky 2048 Oaiit. [IpoTaroM MOBHOTO HUKIY OJIHA ITOJIOBH-
Ha 3I1 mpaifoe TUTBKH Ha 3aluc, a iHIIa — TUIBKK Ha 34uTyBaHHA. [1ix yac HacTynHO-
TO IIUKITy BOHU MiHSIOTRCS MiciisiMu. Buxomm agpecroro 311 momatoThes depe3 KOMy-
TaTOp aApecu Ha aApecHi Bxoan 000x mojoBuH I3I1.

Jlyist komyTaliii 1BOX pi3HUX KaHAJIB HEO0OXiqHO iH(opMaIlifo, 110 HAJAXOHTH,
3anKCyBaTH B KOMIPKY Mam'siTi, BUIUICHY /I IaHOTO YacOBOTO iHTEPBATY, a 3UUTY-
BaTH — MiJ Yac iHIIOTO YacoBoro iHTepBany. KoxkHoMy BXiqHOMY (BUXITHOMY) Y MO-
Iyl KOMYTaIlii KaHaly BiAMOBiZa€ BU3HAYECHWH 4YaCOBMH iHTEpBaN 3BEPTaHHS JIO
I3I1. Anpecariist MmacuBy koMipok 1311 3a BX0/10OM BU3HAYAETHCS MOCITITOBHUM PO3IIO-
JIUTEHUKOM Ha OCHOBI JIBINKOBHUX JIYMJIBHUKIB, a 32 BUXOJOM — IIPUCTPOEM KEpyBaH-
Hi. Take pimeHHS M03BOJSE 3MEHIIUTH 00csT 1 crpoctuTu opradizamiro 3I1 kxepy-
BaHHs. KpiMm Toro, 11e Ja€ MOKJIMBICTh MepeaBaTH iHPOPMAIIiI0 3 OJHOTO BXOAY HA
Oararo BuxoiB, 1m0 Ha ATC 0e3yMOBHO HEOOXIHO, HATPUKIIA, JJISI TIepeIadi aKyc-
TUYHUX CHTHAJIB BiJ] OHOTO IU(POBOro reHepaTopa OJHOYACHO JCKITFKOM (YU Ha-
BiTh yciM) aboHeHTaM. KoMyTallisi [TBOX KaHAJIIB IOJSATae B HACTYITHOMY: HMPUITYCTH-
MO, TIOTPiOHO YCTaHOBUTH 3'€JHAHHS KaHATy A, po3TamoBaHOro Ha 126-f dacoBii
mo3wilii, 3 kanaiaoMm B, po3rtamoBanum Ha 217-i yacoBiit mosuii. Jis nporo mig yac
126-ro yacoBoro iHTepBary BXiaHa iH(opmaris 3amucyersest B 1311 3a agpecoro 126.
ITig wac 217 gacoBoro iHTepBany 1 iH(GOpMAIis nepenaeTbes Ha Buxin. Yucmo 126,
IO XapaKTepH3ye anpecy BXony, 30epiraerbes B agpecrHomy 311 3a agpecoro 217, mo
XapakTepusye aapecy Buxony. Omucanuii nmpouec MoBTOPIOEThes nukiaiuHo 8000 pa-
31B Y CEKYH/y JIOTH, IIOKH IIPHUCTPiil KepyBaHHs HE 3MIHUTH 1H(OPMAILLIO B aJpecHO-
My 3I1 Ha HOBY. ¥ Takuii crioci6 3niiicHIOeThCS nepenada iHdopmanii Bix A no B,
TOOTO BHKOHYEThCs HiOWM HamiB3'emHanHsA. [ mepenadi iHdopmamii B 3BOPOTHOMY
HampsIMKy HEOOXiTHO aHAJOTIYHMM YHHOM YCTAHOBUTH II€ OJHE HaIiB3'€THAHHS.
KosxHoMy BXOay 1 BUXOZy KOMYTaTOpa 3iCTaBIISIOTHCS BiAmoBiaHI aapecu B 1311

KomyraTop aapecu mijJ yac HMKITy 3alucy HOAAE ajpecy Bil ABIHKOBOTO JIiUu-
JIBHUKA afIpec, a IiJ] 4ac UKLy 3YUTyBaHHA — 3 afgpecHoro 311.
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Otxe, 17151 BCTAaHOBJICHHS 3'€JHAHHS B OJTHOMY HarpsMy 4epe3 4acOoBHH KOMY-
TaTop HeoOXigHO 1o aapecHoro 3I1 3amwcaTH HACTYNHY 1H()OpPMAIIiO:
— HOMEp BHXOJY KOMYTAIIfHOTO TIOJIS, Ha SIKUHA MOTPiIOHO BKIIOYUTH iH(OP-
maitiro 3 I3I1;
— HOMep BXOJy KOMYTamiifHOTO IOJs, 3 SIKOT0 HEOoOXiZHO BKIFOUHUTH iH(Op-

Marfiro.
ITO I'T 31
4 4
i
22 2424
Oc/Mp | .. IIc/lp
0 31
8 8
i) i)
MX
8 ﬁ
131 0 8 MRETE
JIA | N 0
KA | 1024 x8
Bix :
IMX
I'PI j -
A3Il _< I311 1 8 [Tip/iic
1024 x10 1024 x8 31 —

Anpeca Bix mpouecopa

Pucynok 4.2 — ®ynkuionansHa cxema 61oky komyTarii KKC-32

OCKiNBKA KOMYyTaIlisl TMPOBaAUTHCSA MOOANTHO mMapanelbHUM crocoboM, a B
IPYNOBHUX TpakTax iH(OpMallis MepeacThCs MOCIiJOBHO, TO JUIS IEPETBOPEHHS CHT-
Hally, 10 HAJAXOAUTH 3 TPYNOBOIO TPAKTy BUKOPUCTOBYEThCS meperBoproBau [1c/IIp.
3a momomororo MynsTHIDIEKCOpa MX iHdopmaris nobaiTHO 3anmcyeThes B 3110 un
I3I11 y nopsaky, o 3anaeTbesi ABIMKOBUM JIUMIBHUKOM azapec (JIA) 1 BigmoBixHO
o crany komyraropa aapecu (KA). Komyrarop anpecu BU3Hauae 4yeproBicTh 3aru-
cy i 3untyBanHs iH(popmamii B I311. [TobaiiTHe 3unTyBanns iHpopmaii 3 1311 Bupob-
JsI€ThCsl B OPAAKY, o 3anaerbes A3l 1 KA. 3unTana indopmariist yepes neMyabTH-
wiekcop DMX HanxoanTs Ha neperBoproad [Ip/Ilc i B mocmioBHOMY KOJi Hamxo-
JIUTh Y TPYTIOBUH TPaKT.

4.3 Buxopucrannsa TpakTis B KKC-32

3 32 tpaktiB oxuH TpakT I'TO (Hyap0BHiT) 32 BXOIOM 1 32 BUXOAOM IpH3HAYa-
€TBCS 1S Tiepenadi iHdopMarii kepyBaHHsS Ha OJOKM a0OHEHTChKUX JiHil 13 BB i
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300py curHaneHOI iHpopmanii 3 nepudepiitnnx onokis y I'BB. Ille onun tpakt I'T1
(mepmmii) 3a BXOJOM NMpU3HAYA€THCS A M0J[adl B KOMYTALiHHY CHCTEMY TOHAJIbHUX
curHaiiB i3 I'BB. 3a Buxomom 1ie# TpakT, K MPaBHIIO, BAKOPHCTOBYETHCS [UIS BMH-
kaHHs nudposux npuiimavis LI116Y. IcHye Takok MOXIMBICTH BMHUKaHHS LH(PPO-
Bux npuitMauiB 1o ['T10. Takum unHOM, 10 Gitoka KKC32 MokHA BBIMKHYTH Mak-
cumanbHo 30 mepudepiitnux OmokiB (OJOKIB a0OHEHTCHKMX JIiHIM, OJOKIB
3’ € THYBAJILHUX JIiHIH, OJIOKIB TU(POBUX 3’ €THYBATBHUX JiHIH).

OyHKITIOHAIIBHA CXeMa MOy KOMyTallii TokazaHa Ha puc. 4.3.

OOMiIH KepyBaJIbHOIO 1 CUTHAJILHOIO 1H(OpMaIli€lo 3 nepudepiiHuMu O10KaMu
3IiACHIOEThCA Yepe3 16-i1 kaHanpHui iHTepBan rpynoBux IKM tpakriB. Pesynbratn
00MiHy iH(pOpMaLi€IO A KOKHOTO NepudepiitHoro 010ka HakomuayroThes B 311 ke-
pyBanus i ckanyBanHA (3[IKC), po3mimenomy Ha I'BB. Indopmaris B 3IIKC o6HOB-
JIFOETHCS LIJIKOM MPOTSATOM OJJHOTO HAJIUKITY, 1[0 CKJIAJIA€ JABI MUTICEKYH/IH.

[ Tex1F I'TslF
K16 ===} /———:t KI-16
I'Tex1E | R A [LTBlE
Kl-le———=] \;_F[\ BB311 /’E;,———:; KI-16
rrexy | Ty N 74T | rrex
KI-16 =——=$1 1 \\\}A’:/' /1/,‘ ——3 kL6
rTex2 | N O A7 I'Ts2
k6 === | o< S| —=—F K16
ITexl | " Y I'Tsl
FTex0 |2 iy | ITe0
' 3
3IIKC
 —
\ 4 A
AnpecHuit
31 |
LI'TC 1T L1116V
\ 4 \ 4
I[IKC-2
I[IK-TIK

Pucynok 4.3 — ®ynkuionansHa cxema KKC-32

TakuM 9MHOM, B3a€MOMIS MOIYJS KOMYTAIil 3 nmepudepiifHuMI OJOKaMH Io-
nsrae B OOMiHI CHTHAJIbHUMH TIOBiIOMJICHHSIMH, IO BHPAKAETHCS B TEPIOTUTHOMY
3anoBHeHH] 3I1 xepyBanHs i1 anamisi Bmicty 3I1 ckanyBanHsa. OOMiH iH(OpMaIiieo
Mmix 'BB i nepudepiiinnmu 610KamMu pealizoBaHui anapaTHO 3 BUKOPUCTAHHSAM Ti€i
K JTHIT 3B'S13KY, KOO IIepeJacThCsl MOBHA iH(POPMAILIis.



39
4.4 Po3mimenns TE3 y kaceri KKC-32

o cxknagy KKC-32 Bxomsarte TE3, puc. 4.4

BITIKM (2) — mxepeno BTOPUHHOTO eJIeKTPOKUBIICHHS;
TII (4) — npuiimaui-niepenasayi i [TP/IIC neperBoproBaui;
TA3II (2) — I3IT i1 A3IT;

I'BB (2) — rerepaTopHe yCTaTKyBaHHS;

LIT116Y(2) — undposi npuiimaui;

[TKC-2 (2) — xomn'toTep KepyBaHH:.

BIIKM | LII116Y | I'BB [IA3IT| TII|IIKC-2[[TKC-2| TII{IA3II| I'BB | LII116Y [BIIKM

Pucynok 4.4 — Po3mimennst TE3 B kaceri KKC-32

4.5 Ilincucrema KepyBaHHSA
HenTpansunii npuctpiii kepyBanns — IIK

VY cucremi "KBanT-E" BUKOPHCTOBYETHCS po3IIOIiIeHE KEPYBaHHS 3 LEHTpaIi-
3aMi€l0 eKCIDTyaTalii i TEXHIYHOTO 00CITyTOBYBaHHS.

V xoxHiM 6momi BAJI emuicTio 128 AJI BUKOPHUCTOBYETHCSI MPUCTPIH Kepy-
BaHHs Ha 0a3i Mikpompouecopa KM 1821 BMS8SA, a Ha rpyny 16 AJl kepyBaHHs
3MIIHCHIOETHCS 3 BUKOPUCTAHHSIM MIPOTpaMyBallbHOI JIOTi9HOT MaTpuri [TJIM.

B KKC-32 y sikocti [IK BHKOPHCTOBY€ETBCS NBOXMAIIMHHUN KOMILIEKC Kepy-
BaHHS Ha 0a3i cucTeMHMX IUIaT i3 mponecopoM INTEL 386 DX, 3 sxux 3BH4aifHO Oy-
IYIOThCS TiepcoHanbHi kKomn'totepu IBM PC. Takuii kommieke 3Betbess LIIK TTK
(ueHTpaNbHUI NPHUCTPIH KepyBaHHS — NepcoHabHUI KoMm'torep). Kommeke mpa-
I[IO€ B aBTOHOMHOMY PEXHMi. B OCTaHHIX BHIyCKax BHKOPHCTOBYETHCS CIICIiaizo-
BaHMI KOMIUIEKC KepyBaHHA Ha 0a3i iHmycTpianpHOI Mammuu PCA-6145-B.

Ha cucremnili mmati mpuenHYIOTBCS KapTH (TJIaTh) KaHAIiB yBEICHHS-
BUBEJICHHS, KOHTPOJIEpa JMCKOBO/IB THYYKHX JUCKIB, IIPUHTEPA, BiJICO KapTH 1 Kiia-
BiaTypu iHTepdeiicy RS232. CucremHi miatu po3mimarotses Ha TE3 [TKC-2.

PosrnsHEMO MigKITIOUEHHST KOMITFOTEPIB 10 CUCTEMH KOMYTaIlil, puc. 4.5.

[IKC-2 — (2mT) € KOMIT'TOTEpOM KEpYBaHHS, Y aM'sITh SKOTO 3aBaHTaXKy€ThCS
nporpamue 3abe3nedycHuss ATC. Bono 30epiraerbes Ha 3,5 MIOWMOBHX JHUCKETAX, SIKI
BcTaHOBMOI0OTHCs B TE3 nauckoBona. 3aBaHTa)KeHHs 1 3aIlyCK IpOrpaMHOro 3abesre-
yeHHst ATC mpoBaanTbess aBTOMaTWYHO NIPH BMHUKAaHHI EIEKTPOXHMBICHHS OJIOKY
KKC-32. Ha TE3 IIKC-2 € po3HimMaHHs [uisl BMUKaHHS KiaBiarypu "KBD", nBa mo-
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ciigoBHux nopta "COM1 i "COM2" s 3B'SI3Ky 3 IHIIMMH KOMII'TOT€paMH, HalpH-
knan, cepsepoM, ("COM1") i LITO ("COM2"). Knonka "RESET" mpu3HaveHa Ui
Iepe3anycKy KOMITIoTepa i BHKOPHUCTOBYETHCS, SIK MTPABMIIO, IS TIepe3aBaHTAKEHHS
MIPOrPaMHOTO 3a0e3MmeyeHHsI.

MOIYIIb |
f KOMY TAIII 7
[ MOIYJIb L1 -

Bxonu MOZL}{fTiB KOMVYTALIT Buxoau monynis
KOMyTaIii 0 KOMyTaIii

[Tuna kepyBaHHS MOLyJIsi O

TKC-2 >< TIKC-2
0 BzaemHi 1
0JIOKyBaHHS
RS-232 RS-232 |
CEPBEP

Pucynok 4.5 — BMUKaHHS KOMII'I0TepiB KepyBaHHS JI0 MOYJIB CTAHIT

MoXJI1MBO, TaKO>X BMHUKaHHS JHCIUIEsT O€3M0CepeHbO 10 KOMIT'IOTepa Kepy-
BaHHs. /{7151 HOTO HEOOXIHO YCTAHOBUTH B KOMITIOTEpP CTAHAAPTHY BiICOKAPTY.

Jost 3B's3ky T1K i3 MoysieM KoMyTarlii BAKOPUCTOBYIOTHCS TapajielibHi ITHHA
KepyBaHH ISl KOXKHOTO cTBoJIa okpeMo (muHa 0 i muHa 1).

V Guroni KKC-32 ycTaHOBITIOETHCS /1Ba KOMITIOTEPH KEPYBaHHsI, OJJUH 3 HUX €
OCHOBHHM, iHIIHH — pe3epBHUAM. SIK MPaBHUIIO, OCHOBHHI KOMITTOTEpP PO3TAIIOBAHHHA
Ha micui 07 y miBii moymoBuHI 6J0Ka, a pe3epBHUil Ha Micmi 08 y mpasiil momoBuHi
6soky. Ha mutari IIKC ocHOBHOTO KOMIT'IOTEpa NMOBHHHA OYTH BCTAHOBJICHA IIEPEMHU-
yka "Jmp.3 koHTakTH 3-4", a Ha IIaTi pe3epBHOTO NEePEMUYKa BiJICYTHSI.

Kosxuuit 3 KoMI'foTepiB BBIMKHEHHUH 0 cepBepa, i TUTBKH B HOT0 KOMIIETEH-
i1 3HAXOAUTHCS PIlICHHS] IMTaHHS MPO MEePEeMHUKaHHs 3 OCHOBHOIO KOMI'OTepa Ha
pe3epBHUil 1 HaBnaku. [ 3anobiraHHs 0HOYACHOT POOOTH Ha MIMHY 000X KOMII'FO-
TepiB MK HUMH BCTAQHOBJICHI CHTHAJIM B3a€EMHOTO OJIOKYBaHHS, TOOTO, SIKIIO OJIUH
KOMIT'TOTEp IPaIfoe Ha IHUHY, TO iHIINH Hi 3a SKUX YMOB Ha I[I0 IIHHY HE 3MOXKE BH-
HTH (HaBiTH 3a KOMaHJOIO cepBepa). Y HOPMaJIbHHUX yMOBax CepBep, BU3HAUMBIIU
HEKOpeKTHe (pyHKILIOHYBaHHSI KOMIT'IOTEpa, OJIOKY€E HOMY JOCTYI 1O LIMHH, 1 TIIBKH
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IICIIsl IBOTO JIa€ KOMaHAy Ha CTapT iHIIoMy Komil'torepy. KoxHuii 3 koMm'torepiB
Ma€ JOCTYH 10 000X CTBOJIIB KEPYBaHHS KOMYTALIHHOIO CHCTEMOIO.
Bnox KKC-32 onep:xye enekTpoXKHBICHHS Bij mKepena Hamnpyroio "—" 60B.

4.6 Baok kepyBaHHs, komyTaumii i cmosyyennsa KKC-128
4.6.1 Crpykrypa KKC-128
broxk xepyBanHs1, komyTanii i cionydenHss KKC-128 BukopucroByersest B IKOC-
Ti U(POBOrO MOBHOAOCTYITHOTO KOMyTaropa e€MHicTIO 128x128 rpymoBuX TpakTiB

E1. OcHOBY KOMyTaTOpa CKJIaIa€ MAaTPHI KOMYTAIlii 3 MPOCTOPOBO YaCOBUM PO3IO-
nizoM 32x32 MoTOKiB, IO MPAIIOITh Ha MBUAKOCTI 8 MbiT/c puc. 4.6.

0 8 MGiT/c 8 Mbir/c 0
» L
. .
. KM a

1F 8 Méit/c 8 Méit/c 1F

HDLC wauaa no KC-2

Pucynoxk 4.6 — Marpuiist komyTarii KKC-128

Marpunst 3i0paHa 3a MOBHOJOCTYITHOIO CXEMOIO Ha 4-X IHTErpajIbHUX KOMY-
taropax. KepyBanHs mu(poBIM KOMYTaTOPOM 3IiIICHIOETHCSA 32 JOMOMOTOIO Of-
HOKPHCTAJIBHOTO MikpokoHTposiepa cepii 8051, 3B's3anum cuHxpoHHum HDLC-
KaHaJIOM 3 IPUCTPOEM KepyBaHH: kKomyTaniiinoro moxays (TE3 ITKC-2).

Jis  y3roJuKeHHS INBUAKOCTEH Tiepeiadi TpyHoOBHUX TpakTiB 8 MOit/c i
2 Mbit/c. BUKOPHCTOBYIOTBCSI MYJIBTUIUIEKCOPH 1 memynbrummiekcopu MIM. Ipu
I[OMY TLTBKH MOJIOBHHA I'PYNOBUX TPakTiB 8 MOIT/c. BUKOPHCTOBYIOTHCS Ui BMH-
KaHHs TpakTiB 2 MOiT/c. yepe3 MyJIbTUILIEKCOPH, a JIpyra MOJOBHHA BUKOPUCTOBY-
€ThCS UTI BMUKaHHS Oe3MOocepelHbO TpakTiB 8 MOit/c. puc. 4.7. [l BMUKaHHS My-
JBTHIUIEKCOPIB BUKOPUCTOBYIOTHCS TpakTH 3 0 mo 7 (0...7) i 16.10.23 (10...17), a mus
0e31mocepeTHOr0 BMUKAHHS IPYIIOBHX TPaKTiB 8 MOIT/C. BAKOPUCTOBYIOTHCS TPYIIO-
Bi TpaktH 3 8 10 15 (8...F) 3 24 mo 31 (18...1F).

Koncrpykrusao moxyns KKC-128 po3mimtyerbest B ogHii kaceti puc. 4.8. Jlo
ckmagy KKC-128 sxomars 2 TE3 ITH®, 2 TE3 IIKC-2, 2 TE3 KKC-128 i 4 TE3
MJIM. Ipu mpomy TE3 ITH®, TTIKC-2 i KKC-128, posramoBaHi B JiBiii IOJOBHHI
KaceTH € OCHOBHHMMH 1 BIJHOCSTBCS JIO HYJIBOBOTO CTBOJIa KEPYBaHHS, a BiAMOBIIHI
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TE3 npaBoi MOJIOBUHM € PE3EPBHUMH 1 BITHOCATHCS JIO TEPIIOTO CTBOJIA KEPYBaHHS.
TE3 M/IM He pe3epByIOThCA.

_______________ CHHXPOHi3alis e
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Pucynoxk 4.7 — Ctpyxrypa KKC-128

IMH® [[IKC-2

Q

-2/ TIHD

£

M|MIM| KKC | KKC |MAM|MIM|IIK
128 | 128

Pucynoxk 4.8 — Posmimenns TE3 B kaceti KKC 128

TE3 ITH® € xoMOiHOBaHUM JDKEPEIOM BTOPHHHOTO ECJIEKTPOKUBICHHS. BiH
3a0e3reuye MepeTBOPeHHs] HANpPYrH MOCTIHHOTO CTPyMY BiJl JUKepena MEepBUHHOTO
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esrekTpoxuBieHHs " —60 B" y HeoOXinHi /U1 (GYHKIIIOHYBaHHS MOJyJIsl cTabini30BaHi
HaTpyTru TocTiiHOTO cTpyMy "+5 B", "+12 B", "-12 B".

TE3 IIKC-2 € mpuctpoeM KepyBaHHS KOMYTAIIITHOTO MOAYJIS, y TaM'sITh SIKO-
ro 3aBaHTaXyeTbcs nporpamue 3abesneueHHs ATC. IIporpamue 3abe3nedyeHHs 30e-
piraerbes Ha 3,5 MFOWMOBHUX IMCKETaX, M0 BCTAHOBIIOIOTECS B auckoBog TE3 ITKC-
2, abo Ha Mmikpocxemax Disk-On-Chip. 3aBaHTakKeHHS 1 3aITyCK IPOTrpaMu KepyBaHHS
ATC BinOyBa€eThcsi aBTOMAaTHYHO ITPH BMUKaHHI eNeKTpoxuBiieHHs 0oka KKC-128.
TE3 TIKC-2 mae aBa nocnigoBaux moptd "COM1" 1 "COM?2" nyst 3B'sI3Ky 3 iHIIAMH
KOMIT'foTepamu, Hanpukiaz, cepsepom ("COM1") 1 ITO ("COM2").

TE3 IIKC-2 mae nBa ciotd. B OogMH CIOT BCTaHOBIIOETHCA 1HIYCTpianbHA
EOM tuny PCA 6145-B 4n aHayorivHa.

B npyruit cnot ycranosmoethes tata K7JI TIKC, mo 3a6e3neuye oOMiH iH-
¢dopmariiero kepyBanns Mix Marpureto komyranii (TE3 KKC-128) 1 mpuctpoem ke-
pyBanss komytaniitnoro moayis (TE3 IIKC-2) HDLC-kananom.

TE3 KKC-128 € MaTpuIiero KOMyTaIlii 3 MPOCTOPOBO-4aCOBUM YIIUTBHEHHSIM
32 x 32 moTOKH, II0 MPALOIOTh Ha MBHAKOCTI 8 MOiT/c.

TE3 KKC-128 Binpi3HSIOTBCS 3aBaHTXEHHSM KOHQITypauiiHUX JaHHX 1 He
B3a€MO3aMiHHI 0e3 peKkoHQiryparii.

TE3 KKC-128, BcranoBienmii y pozHiManHs 1.X09, noBuHeH OyTH KOH)Irypo-
BanuM i 0 crBon. TE3 KKC-128, BcranoBieHuit y po3niManas 1.X11, moBuren Oy-
TH KOH(irypoBaHuii mj 1 cTBouI.

Kondirypysaunus KKC-128 mpoBanuthes (axiBieM mpu HaJIAroJKCHHI CTaH-
uii. He pekoMeHayeThcs mporpamMmyBaT KoHQirypariro mpaiorodoi ATC.

TE3 MJIM MIiCTHTP MYIBTHIDIEKCOPH-IEMYIbTHIUIEKCOPH CHHXPOHHUX IH(D-
POBHX MOTOKIB, IO 3a0e3MeUyloTh Y3TO/UKEHHS MIBHIKOCTEH mepemadi rpyHmoBHX
TpakTiB 8§ Moit/c i 2 Mb6it/c. Ha xoxxen TE3 M/IM mninBonutkcst 4 noroku 8 Moit/c 3
BUXOJiB MaTPHIII KOMYyTallii, 0 pO3BepTalThcs B 16 moTokiB 2 MOiT/c.

TE3 MIM Takox 3a0e3mnedye (QyHKINIO MepeMUKaHHS CTBOJIB KOMYTaIliitHOT
CHCTEMH.

4.6.2 CunxpoHizaunist 6;10Ka

CunxpoHHa pobota MonymniB komyTtalii 61oka KKC-128 nocsraerses 3a 1o-
momoror cuuxpowizaiii TE3 KKC-128 Bixg ogHoro reneparopa, 1o 3aaae. OnopHa
TakToBa 4yacrora 16,384 MI'1 i yacToTa HaauMkIOBOiI cuuxpoHizarii 500 ' mona-
10ThCs Ha BepxHii po3niM TE3 KKC-128.

HonatkoBo misa cuaxpoHHOI podotn HDLC-xanany B3aemozii TE3 KKC-128 3
komir'rorepoM kepyBanHs [IKC-2 3 po3HimiB Ha cTukoBii miati 610ka [IMCIT (bCC)
MOJA0ThCs CHHXPOHI3yroui yactotd 2048 k[ i 500 ' Ha rratu K7JI _ITIKC TE3
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ITKC-2. [TpoBoan aist mojavi HuX 4acTOT KOHCTPYKTUBHO 00'e/IHaHI B OJHOMY Kabe-
i, y SKOMY Takox 3HaxonaTbes i HDLC-xanamm B3aemonii TE3 KKC-128 3 xomm'to-
TepaMH KepyBaHHS.

4.6.3 BmukaHHs KOMI'IOTepiB KepyBaHHS

Komm'rotrep ITIKC-2 kxepye marpurero komyTanii (TE3 KKC-128) gepes moci-
JOBHO-cuHXpoHHu HDLC-kanan puc. 4.9. B ogun 3i cnorie TE3 TIKC-2 ycraHoB-
moetbest maara K7J1 TIKC. ITnara K7JI_TTKC 3abe3neuye nepenady CUrHAIIB Kepy-
BaHHS Big npuctporo kepysanHs 1o TE3 KKC-128 i maini mo pisHoi nepudepii, a Ta-
KOX TTOBIJJOMJIEHh KOMYTAIIii.

ITnmata K7JI_TIKC onepxye nmoigomienHs 3 [IKC-2 y mapanensHOMY BUIIISIL
mmHoto /SA i mepenae no TE3 KKC-128 3a momomoroto mociigosaoro HDLC-
kaHaiy. [naTa npartioe mijx KkepyBaHHSAM MiKPOKOHTpOJIEpa 3 IIPOrpaMolo, II0 3aIInuTa
B flash-mam'sTh, sSiKa 3HAXOIUTHCS B KPUCTAJ MiKpOKOHTpOJIEpa.

MIiKpOKOHTpOJIEp YCTAHOBIIOETHCA HA NMAHEIbKy 1 MOXe MaTH HAacTyIIHI Bapia-
HTH MapKipyBaHb:

K7JI_TIKC 0 — ny11 0CHOBHOT MaIlIMHU KEpyBaHHSI;

K7JI_IIKC 1 — o pe3epBHOI.

TI'B 00
TI'Bx 00 :>C TIB Q0 TIBx 00 :><:
. o . .
H H . :
TIBxIF || TI3KKC-128 |[TB1F TIBxI1F || TO3KKC-128 |TrB1F
(0) (1)
y N y N
><
KC2_ ¥ ¥ ¥ ¥V _IKC2
© | 4 B 4 B |D
HDLC HDLC
PCA 6145 B PCA 6145 B

Pucynok 4.9 — BMuKaHHS KOMIT IOTEPiB KepyBaHHS

Jis "ocroHOTO" TE3 INKC-2 Ha marti K7JI_ITKC ycTaHOBITIOETHCS KOHTPO-
nep 3 MapkipyBanasMm "K7JI_TIKC 0". s "pesepsroro” TE3 ITIKC-2 Ha mutati
K7JI_TIKC ycraHOBmO€ThCS KOHTpOouep 3 MapkipyBanHsaM "K7J1 TTKC-1".
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JlitepaTypa, ika BUKOpPHCTaHAa J1JI MiAr0OTOBKM po3ainy 4

Hudposas cucrema kxommyrtammm «KBant». OOmee onmcanue. — Pura:
"KVANT-INTERKOM", 1996.

IMudposast cucrema kommyrauuu «Keaut». TO3 PAY. Texuudeckoe omnuca-
nue. — Pura: "KVANT-INTERKOM", 1998.

udposas cucrema kommyTaruu «Ksanry. TO3 TII. Texaudeckoe omucanue.
— Pura: "KVANT-INTERKOM", 1998.

udposas cucrema kommyrauuu «KBanT». MHCTpYKIMS MO 3KCIUTyaTanuu U
TexHu4eckoMy obcmyxuBanuto. Pazmen LYY u LTO. — Pura: "KVANT-
INTERKOM", 1996.

Hudposas cucrema kommyTauu «KBaut». O6opyaosanne YKC-128. Momxynb
koMmMmyTanuu. CrnpaBounas nadopmarus. — Onecca:"Tenexapt-mpudop", 2002.
PomannoB B.M. 36ipaux cxem no kypcy CKE3-2. Lludposi komyTariiizi mo-
1, IICK «Ksaurt-E», SI-2000, EWSD / Yknagaui B.M. Pomanios, .M. Co-
noBceka, [.B. CtoBOyH — Oneca: OHA3 im. O.C. ITomosa, 2004.
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Po3znin 5

MIJCUCTEMA CUTHAJIIBALII IICK "KBAHT-E"

5.1 BuyTpicucTeMHa cMrHai3amist

Jnst BHyTpicucTeMHOl curHamizamii B cuctemi "KanT-E" BUKOpHCTOBY€ETHCS
16 KI rpynoBux TpaktiB Mixk AM-KKC, KKC-KKC, KKC-K3JI (I13JI). ¥V xoxHIM
KKC yci 16 KI nocriiino BiMkHeHi Ha 0 I'T no 3[IKC, nus. puc. 4.3.
VY 6nomi KKC-128 mns curnamizanii BukopuctoBytothest 0, 32, 64, 96 I'T nuB. puc.

4.19 y 30ipHUKY CXEM.
YV KOXHIM BHYTPICUCTEMHIM TpakTi E1 CTBOPIOETHCS HAAUMKI i3 16 1MUKIiB

nepeayl 3arajJbHOI0 TPUBATICTIO 2 MC.
VY 16 KI 1ux muKiniB neperacTbesi CUTHANBHUHN HakeT 3 16 0aifT Takoi cTpyk-

TypH, Tabm. 5.1.

Tabmuns 5.1 — Crpykrypa Haguukiny B BCKC cuctemu LICK “KBant-E”

Ne Homepu 6itiB o

. [Tpn3HayeHHs GalTiB

Gaiita | 7 | 6 | 5|4 |3 |21 0

0 0/0]0]0|1]0]1 1 CHHXPOCIIOBO HAIIUKITY

1 S 0

2 Kon crany 4 niHiffHOTO CUrHAITY [Tepiue nBOXOAaHTOBE CUTHATIBHE
3 Howmep kanamy TIOBiIOMJICHHS

4 XX [X[|X|O Jpyre nBox06aiTOBE CUTHATIHHE
5 XXX X X MTOB1JIOMJICHHS

2 | X|X[|X|X|O IMocre nBOXOANTOBE CUTHATBHE
13 XXX [X X MOBITIOMJICHHS

14 Baiir pecrapra

15 KonTponbHa cyma

V Tabnuii Taki Ho3HAYEHHS:

— § — craryc OiT yka3ye Ha HassBHICTb 3MiH Y ITaKeTi HOPIiBHSIHO 3 MOMEPEIHIM;

— IJ1 — iHmuKaTOp MOBKUHH, TOOTO YHCIIO 3MICTOBHUX JBOXOANTOBUX ITOBITIOM-
JICHb y TaKeTi;

— O — npukmeTta udpu;

—IIICTh ABOXOANTOBUX ITOBIIOMIIEHD;
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— OaiiT pecrapTa, 1[0 BU3HAYA€ CTaH yCiX KaHANIB;
— KOHTpOJbHA cyMa OaiTiB 1...14 1y mepeBipky MpaBIIIBHOCTI IPUHOMY ITaKe-
Ta;
— 0iTH 3 HE3aIIOBHEHUMH KJIITKAMU HE BUKOPHCTOBYIOTBCS.
KoskHe nBOXOalTOBE IMOBIIOMIICHHSI MICTUTH KOJ JIIHIHOTO CHUTHANY, IU(PY
HOMepa YH KOJl CTaHy YCTAaTKyBaHHS 1 TAKO)K HOMeEp KaHally, SKOMY BilNOBifae naHe
IOBITOMJIEHHS.

5.2 MixkcTaHuiiiHa cMrHagizamin

YV mporieci BCTaHOBJICHHS 3'€THAHHS MK IBOMa CTaHIIIMH [TEPEIalOThCS CHT-
HaJIM, IO AUTAThCS Ha:

- iH(opMariitHi;

- JIHINHI;

- KepyBaJIbHI.

Indopmaniiini — s abonentis (C3, KIIB) nepenatoTbest pO3MOBHUMU JpOTa-
MH.

JliniiiHi — 3aHSTTA 1 3BUIBHCHHS KaHAIIB, Bi0Oid, NEpeNalOThCs BHUIUICHHIUMU
curHanbHuMK KaHanamu BCK. Yacto ans BCK BukopucroByerscs 16 KI LICIL. ¥V
[bOMY BHIIQJIKy B 3QJISKHOCTI Biji CHCTEMH Iepenad BUKOpucToBytoThesi 1BCK s
IKM-15 au 2BCK mnst CIT IKM-30.

KepyBanbHi — nepegaya HoMepa, HOro 3amuTiB 1 HmiaTBEepIUKeHHs. Bukopucro-
ByeTbes JIKBI B 16 KI, BUK po3MoBHUME IpoTamH.

s mepeaaui JIKC nmo 2BCK 6itu 16 KI po36uBaroThCs Ha 2 YacTHHH,
puc. 5.1.

|P’7|P6|P5|P4 P3|P2|P1|PO|
CK2 CKl CK2 CKl
17...31 KI 1...15KI

Pucynoxk 5.1 — Ctpykrypa 16 KI

Pospsimamu PO i P1 mepemaetpest curnamizamist mpo 1...15 KI, a P4, PS5 — ipo
17..31 KL

Incdopmanist npo Bei 1..15, 17..31 xananm nepepaersest 3a 1 HAALMKIL

Y nepmomy ki 11 17,y apyromy 21 18 i T.1.

Posrmisinemo Tabu. 5.2 curnanis 16 KI.
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Tabmauns 5.2 — Mixcranmiiina curaanisamis B 16 KI.

Etammu 16 KI —> | 16 KI <+— | Indopmamiitamii
3’eHanbs | Hasga eramy 1 2 1 2 KaHaI
CK | CK|CK | CK
| KonTtpons BuximHOrO CTa- 1
HY
2 3aHsTTA 1
3 Habupanns JKBI 1
HOMeEpa BUK 1 236
4 Binnosigs b (3amuTanHs | |
ABH)
5 Bin6iit A 1 1 1
Bin6iii b 1 1 1
6 Po3’eqnanns # mepexin oo 1
BUXIJTHOTO CTaHy

5.3 Curnadgizanigs CKC7

5.3.1 ®ynkuionaasna apxirekrypa CKC7

Curnanizania cmineanm kanaiaom CKC7 — 1e yHiBepcanpHa cHCTeMa CHUT-
Hautizarii, 31aTHa miaTpuMyBaTtn B3aemonito TPM3K 3 mudpormu Mepexamu i Me-
pexxamu pizHux BuaiB komytauii. Yci HoBi LICK o6nanunani curnanizauiero CKC7 i
Ha iXHil ocHOBi cTBOprOeThes Mepeska CKC7, mo Moke MpamoBaTH 3 €IAHUM
LEHTPOM KEpPYBaHHSI.

Jst CKC7 BUKOPUCTOBYEThCS MAGPOBHUIA KaHAT 3B'SI3KY MiXK MPHCTPOSMHU Ke-
PYBaHHS CTaHIIH Y BY3JIB Mepexki 3 KOMyTAL€I0 KaHANIB, IKUM 3H1HCHIOETHCS 00-
MiH CUTHaJIBHUMH MTOB1TOMJICHHSIMH.

Curnanizanis CKC7 BHKOPHCTOBYETHCS Ui OOMIHY CHTHAJIBHUMHE ITOBIIOM-
JICHHSIMH B Tele()OHHUX MEpekax, Mepekax PyXOMOTo 3B'S3Ky, Mepekax Iepenadi
JTAaHWX KOPHCTYBadiB y makeTHil ¢opmi, iHdopmamii TememeTpii, TaHUX y TMporeci
HaJIaHH$ 1HTEJIEKTYyalbHHUX MOCIYT 1 3 METOI0 TEXHIYHOI eKCILTyaTarii.

VY cninpHOMY KaHalli CHTHAUTI3aIil NepenaroThes JTiHiHHI 1 KepyBalbHI CUTHAIIH
JUTSA TIydKa JIiHIA (KaHaJliB), MpU3HAYEHUX IS TIepegadi MOBHOI iH(popMalii 4 JaHuX
Mixk ctaHIismu B pexumi KK, puc. 5.2.
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:! Kanan A .
Mosa/[laui

Kanan B

Moga//lani —_—

:l‘ Kanan X BK-B
Mosa/[Tani

W Curnanizanis —I_

Pucynok 5.2 — Bukopucranus CKC7

Omunn kxanan CKC moxke 0oOCIyroBYBAaTH BENHKY KiTBbKICTH iH(pOpMAIiiHIX
KaHaJiB.

Cucrema cripHOKaHanbpHOI curHamizamii CKC7 po3pobieHa i cTaHaapTu30-
BaHa MCE-T. Curnaiizaris po3paxoBaHa Ha 3aCTOCYBaHHS B MIKHAPOJHHX i HaIlio-
HaJIBHUAX MEpekax i ONTHMi30BaHa JiIsl poOOTH 3 IM(PPOBUMH KaHAIAMH 31 IIBUIKIC-
TIO niepenayi 64 koiT/c.

Mepexa 3B's13Ky, 1o obcimyropyerbess CKC7, ckiagaeTsest 3 psify BY3JiB KO-
MyTallii, 3B'I3aHUX JaHKaMH Iepeladi, sk moka3zaHo Ha puc. 5.3. Ll{o0 3milicHuTH
3'enHanHsA, BUKoprcTOoBYI0UuM CKC7, KOXHHHA 3 IUX BY3JiB BUMAara€ 3aCTOCYBaHHS
HeoOXimHuX "BHYTpimHKOBY310BUX" 3ac00iB CKC7, y Takuit croci6 1ieit By3om crae
MyHKTOM curHaiizauii (Signaling Point, SP) mepexi CKC7. [lani, i MyHKTH CUTHa-
Ji3arlii MTOBMHHI B3a€MOJIISITH TAKUM YHHOM, 1100 MiXK HUMHU MOTJIA TIEpEIaBaTUCS iH-
topmanis curHamizanii CKC7. Kananu mepenadi TaHUX YTBOPSITH JJAaHKW CHTHAJI3amii
(Signaling Link, SL) mepexi CKC7. Jlanka curHamizamii CIry>KUThb JUTSl TIepEHECCHHS
CHTHAJIBHUX MOBIZIOMJICHb MIXK JBOMA IMYHKTaMM CHT'HaI3allii i MICTHTB y c0o0l KiHIle-
BE yCTaTKyBaHHs 1 3aco0u mepenadi. Kinbka napajeibHUX JaHOK, 110 3'€JHYIOTh JBa
MyHKTH CHUTHAJI3aIii, yTBOpATh "MydoK JaHOK curHamizamii" (Signaling Link-Set,
SLS).

PucyHok 5.3 — EneMeHTH Mepeski 3B’s13Ky, sIKi 00CIyroBytoThes curHamizanieto CKC7
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TakuM YUHOM, TYHKTH CHTHaNi3amii 1 3’€JHyBalbHI 1XHI JJAHKH CHUTHANi3amlii
yTBOPIOFOTE Mepexy curHamizanii CKC7. Po3pisusrors "kinnesi" i "TpaH3uTHI" IMyH-
KTH curHamizamii. J{ms igeHTHdikamii KOXHOTO IMyHKTY CHTHANi3amii BU3HAYAETHCS
yHiKanbHUH "Kox nyHKTy curHamizanii" SPC (Signaling Point Code).

[lyHKT curHami3alii, o MpUiMae MOBIIOMIICHHS OHIEIO0 JTAHKOK CHUTHANI3Aii i
MOTIM TIepeAae iX IHIIOKO JIAHKOK 0e3 0OpOOIJICHHS 3MICTy, Ha3MBA€ThCS '"TPaH3UT-
HUM TyHKTOM curHamizamii" (Signaling Transfer Point, STP). IIyHKT curHamizarii,
III0 TeHEpy€e CUTHAIbHE MOBITOMIICHHS, HA3UBAEThCA "BUXITHUM ITyHKTOM CHTHai3a-
uii" (Originating Poinf). IIyHKT curHamizaiii, KoMy MHpU3HAYCHE MOBIIOMIICHHS,
Ha3uBaeThCs "MyHKTOM npusHadeHHs" (Destination Point). Koqu BUXiTHOTO YHKTY
1 MyHKTY TIpU3HauYCHHS NIePeAalOThCs YCepeIuHI CUTHAIBHOTO TTOBITOMIICHHS, Y MITIl
MapuIpyTH3aIii.

[TynkT curHamizauii po3ainserscs Ha Kidbka QyHKIIOHATBHUX OJIOKIB. OCHOBHUIA
npuHoun apxitekrypu cucreMu CKC7 ckmamaersest B po3nonini (GyHKLii Mk 3ara-
JTBHOIO MIACHCTEMOI0 Tiepenadi moBigomieHb (Message Transfer Part, MTP) i oxpe-
MUX MiACHCTEM KopucTyBadiB pizHuX nociyr (User Part, UP). ba3oBa (yHKIiOHATb-
Ha mojenb CKC7 nmoka3zana Ha puc. 5.4.

User Part T Me;sa%)e ; User Part
P <«— Transfer Part <———>» P
wp) b wp)

Pucynok 5.4 — ba3osa ¢ynkuionansna mozaens CKC7

[Tincucrema nepenadi MOBiOMIIEHb CIYTy€ TPAHCHOPTHOIO CHCTEMOIO, IO 3a-
Oe3neuye HaiiiHy epeady CUTHATBHIX MOBIOMIICHb MIX IiJICHCTEMaMHt KOPHUCTY-
Baya, OyAy4d IIJIKOM HE3aJIe)KHOIO Bija 3MICTy moBigomieHb. [{e o3Havae, 1o mosij-
OMJICHHS IIepelatoThesl 0e3 TOMMIIOK (YCl MOLIKOXKEH] HOBIIOMJICHHS MOBUHHI OyTH
BUIIPABJICHI JIO TOTO, SIK BOHH IOTPAILIATH Y MPUIIMalouy IiJCHCTEMY KOPHCTYBaya),
y MpaBWIBbHINA MOCIITOBHOCTI, 6e3 BTpaT i myOmroBaHHs. [limcucremMu KopucTyBada
MOXYTb T€HEpYBaTH W aHaJi3yBaTW CUTHAJBbHI MOBIIOMIICHHS, BHKOPHCTOBYIOUH
MTP sK TpaHCHOPTHY CHUCTEMY JUIS Nepefadi CUrHaJIbHOI iH(opMariii 1o 1HIMX -
cucreM KopucryBaua. [Tincucrema nepenadi nosinomnens MTP cinyrye ais nepenadi
CHTHAJIBHUX IOBIIOMIIEHb Mepeskero curHamizamii. Ilizcucremn xopucryBaga UP —
e GyHKIIOHAIBHI OJOKH, IO MICTATH MPOLEAYpH 1 GYHKIIT, BU3HAYEH] I KOXKHO-
ro tumry kopuctryBada CKC7. [Ipukiagamu miicucteM KOpHCTyBaya €:

— MTP (Message Transfer Part) — TpupiBHeBa mizcucTeMa IEPEHOCY MOBIOM-
JICHB;
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— SCCP (Signaling Connection Control Part) — nifcucreMa KepyBaHHs CHUTHa-
JBHUMH 3'€JHAHHAMY;

— ISUP (ISDN User Part) — nincucrema xopucryBaua ISDN;

— MUP (Mobile User Part) — mifcucreMa pyXOMOTO KOpPHCTyBada (Mepex
NMT);

— HUP (Handover User Part) — migcucTeMa KOpUCTYBada XEHAOBEPOM (st
NMT);

— TCAP (Transaction Capability Application Part) — npukiagny migcucTeMy
TPaH3aKLIHHIX MOKIHBOCTEH;

— ASE (Application Service Elements) — cepBiCHI €JIEMCHTH MPHUKIAJIHOTO PiB-
HS;

— INAP (Intelligent Network Application Parf) — npukiaaHa mijacucTemMa iHTe-
JIEKTyaIbHOI MEPEexi;

— MAP (Mobile Application Part) — npuxiagHa micucTeMa PyXoOMOro 3B'S3Ky
(Mmepexi crannapty GSM);

— BSSAP (Base Station System Application Parf) — npukiajHa ImiJcucTeMa
cucremu 0a30BUX CTaHIii (Mepexi ctangapty GSM);

— CAP (CAMEL Application Parf) — npukiagHa mijcucreMa MOMIIIIEHOT JIOTi-
KU aJjalITOBaHUX KOPHUCTYBAYiB Ul MEpEeXi pyXxoMoro 3B's13Ky (cranmapry UMTS);

— RANAP (Radio Access Network Application Parf) — npuxiagHa ImijacucTemMa
Mepexi pagionoctyny (ans crangapty UMTS);

— OMASE (Operation and Maintenance Application Service Element) — npu-
KIIATHUI CEPBICHUI CIEMEHT SKCILTyaTallii i TEXHITHOTO 00CTyTOBYBaHHS;

— OMAP (Operation and Maintenance Application Parf) — npukiagHa Imigcuc-
TeMa eKCIUTyaTallil i TeXHI9HOro 00CITyTOBYBaHHS.

[TincucTeMu KopHCTyBaya 3BHYAWHO Peasli3ylOThCSl Ha KIiHIIEBUX IYHKTaX CHI-
Hauizalii. /[Ba CHTHaJIBHUX IyHKTH MArOTh "CUTHAJIBHE BiTHOMICHHA", SKIO iXHi Mij-
CHCTEMH KOPHCTYBa4da MaiOTh MOJIJIUBICTh OOMIHIOBATHCS CHTHAJILHHMH IOBIZOM-
neHHsMu. CUTHAIBHE BiTHOIIECHHSI MOXKE 3IIHCHIOBATHCS O€3MTOCEpEHhO MIXK TBOMA
KIHIIEBUMH TYHKTAMH Y4 4Yepe3 KijbKa TPaH3UTHUX ITyHKTiB. KoHKpeTHa peanizatis
CHTHAJIBHOTO BiJIHOLIEHHS B MEpeXi BU3Hayae "MapuipyT curnanizauii”. [us ogHoro
CHTHAIBHOTO BiHOLIEHHS MOKHA BUKOPHCTOBYBATH JIEKUIbKA CUTHAJIBHUX MapIupy-
TiB 4epe3 pi3Hi TPaH3UTHI TYHKTH.

5.3.2 Crpykrypa mepexi CKC7
Cucrema curramizanii CKC7 Moxe (yHKIIOHYBaTH 3a Pi3HHX CTPYKTYp Me-

pexi curHanmizarii. Ha Bubip cTpykTypu Mepeski BIUTMBAIOTh Taki (PaKTOPH, K CTPYK-
Typa Mepexi 3B'SI3KY, 110 00CIYyrOBYETHCS, 1 BUKOPHCTOBYBaHUH PEKUM CHIHAIIi3a-
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wii. "Pexxum curnamizauii" (Signaling Mode) Bu3HauaeThCs B3a€MO3B'SI3KOM MK Ma-
pIIpyTaMu Iiepenadi iHpOpMaiifHHX MOBIIOMIICHb I MapIIpyTaMH OOCIYTOBYHOUUX
iXHIX CHTHaIBHUX TOBiIOMIIEHB. Y "3B'i3aHOMY pexumi curHamizamii" (Associated
Mode) mnsxu nepeaadi CUTHABHUX MOBIIOMIICHD 1 JAaHUX KOPHCTyBada MK JABOMa
CYCIIHIMM TyHKTaMH CHTHamizamii 30iratotbes. [Ipm "kBazizp’si3aHOMy pexumi”
(Quasi Associated Mode) curHaJibHI TIOBIIOMIICHHS, IO BiTHOCATHCS JO OJHOTO i
TOTO K CUTHAJIBHOTO B3a€MO3B'SI3KY, MIEPEAAIOTHCS JBOMA M OUIBII IMyYKaMU JIAHOK
CUTHaJII3aIlii Yepe3 OJIMH Y KiJbKa TPAaH3UTHUX MyHKTIB curHamizamii. lnsaxu nepe-
Jayi iHpopMmanii KopucTyBaya i CHTHAIBHHUX TOBIIOMJIEHb Y IbOMY BHIIaJIKy He 30i-
raloThCA.

"CurHanpHUM MapripytoM" (Signaling Route) Ha3uBaeThCs 3a3qalerioh ycTa-
HOBJICHUH TUISAX MPOXOJKEHHS CUTHAIBLHUX IMOBIJOMJICHb MEPEXKEI0 CHTHai3amii
MDK BUXIJIHUM ITYHKTOM 1 ITyHKTOM MpHU3HaueHHs. MapipyT CKJIaIaeThCs 3 BUXiHO-
ro IyHKTY, Jekinbkox STP (y AesKuX BUIaJKax BOHH MOXXYTh OyTH BiACYTHI) i IyH-
KTy NPHU3HAYCHHS, 3'€HAHUX JaHKaMK curHaiizanii. CyKynHICTh YCiX CHTHAJIBHHX
MapHIpyTiB MiX BUXIZHAM IMYHKTOM i ITyHKTOM NpPH3HAUCHHS, 332 JOIIOMOTOIO SIKHX
MOBIZTOMJICHHSI NIEPEIA€ThCSl B MEPEKI CUTHAJII3allii, HA3UBAETHCS "MyYKOM CHUTHAIIb-
HUX MapupyTiB" (Signaling Route-Sef) 171 7aHOTO CUTHAJIBHOT'O B3a€EMO3B'SI3KY.

Jlanka curHami3amii MoXe OpraHi30ByBaTHCS B KOXKHIM, KpiM HymnbpoBoro, KI
UQPPOBOTO TPAKTY, pekoMeHyeThes KI-16, un mepmmit KI.

Uwncno HeoOXiTHUX JTaHOK CHTHATI3allii BU3BHAYAE€ThCS Ha OCHOBI pO3paxoBaHoO-
ro HaBaHTa)XEHHs 3 0OJIKOM TOro, 110 MakcuMaibHe yncio 1[3J1, mo obcinyroByeTh-
sl OHI€IO JIAHKOKO, He moBHHHE mepeBumtyBatu 1400 3J1, a maHKa curHamizamii Moxe
OyTH 3arajJbHOIO0 A7 OeKinbKkoX mydkiB L[3J] pisHUX HampsAMiB 3B'3KY.

Jlis 3a6e3neueHHs HafiiHOCTI 1 kuBy4ocTi Mepexxi CKC7 naHku curHasmizarii
MOBHHHI pe3epByBaTUCs 3a MPUHIUIOM # + 1. OCHOBHA 1 pe3epBHA JIAHKH MMOBHHHI
OpraHi3oBYBaTHCS B PI3HUX TPAKTax 1 MPAIIOBATH 3 TIOALIOM HaBaHTAXKECHHS.

[lyHkTH curHami3aIlii MOXyTh MPAIIOBAaTH B 3B'13aHOMY (associated mode), He-
3B's13aHOMY (non-associated mode) 4v KBa3i3B’A3aHOMY peXMMax (quasi- ASSOCI-

ated mode).

VY 3B's3aHOMy pexuMi (puc. 5.5) s KOKHOI CHTHAIBHOI B3a€MOJIi € TUTBKA
OIMH MapUIpyT CHUTHANi3amlii, ToMy TomosorigyHa cTpykrypa mepexxi CKC7 mimxom
BU3HAYAETHCS TOIOJIOTIEI0 OCHOBHOI MEpEXKi 3B'SI3Ky, 8 CHTHAJIBHI TTOBIIOMJICHHS Tie-
PearoThCs TUMH XK MapIIpyTaMH, 10 1 KOPUCHE HaBaHTAXKEHHS.

VY HesB's3aHOMY pexuMi (pHUc. 5.6) MapmpyT mepenadi BUOMPAETHCS OKPEMO
IUIE KOJKHOTO CHT'HAJIBHOI'O ITOBIZIOMJIEHHS, IO BIiANOBIZA€ CHUTHANBHIA B3a€MOJIII.
Topni crpykrypa mepexi CKC7 npakTH4HO HE 3aJI€XKHUTh BiJl TOIOJIOTIi OCHOBHOI Me-
pexi 3B'I3Ky.
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VY KBa3i3B’sA3aHOMY peXHMi (OKpEMHUH BHIIAJOK HE3B'S3aHOr0), MK aBoMa SP
iCHY€ KillbKa MOXKIIMBHX MAapIIpyTiB CHTHANI3aLlii, aJile BOHH € 3a3[IaJIeTib BH3HAYC-
HUMH 1 PiKCOBaHIMH.

Ha cporoaHimHiil A1eHb BUKOPUCTOBYIOTHCS 3B'SI3aHUH 1 KBa3i3B S3aHUH PEXKH-
MH, OCKIJIbKH MiZICKCTEMH KOPUCTYBadiB HE MalOTh CIIOCO0iB 3a100iraHHs IMOpyIIeH-
HSI TIOCITiIOBHOCTEH HA/IXOJDKEHHS CUTHAJIBHUX MOBIOMIICHB, MOMIJIMBHX Y HE3B's3a-
HOMY PEXHUMi 3 THHAMIYHOIO MapIIpyTHU3aIli€l0 OB IOMIICHb.

Vi

L]
BKI\Q————E—/———— BK2
X CKC, 7

Pucynok 5.5 — Mepexxa CKC 1is1 3B’ s13aHOTO PEKUMY

(\ V1.2
/\E 11 >/
BK1 Y BK2

Pucynok 5.6 — Mepexa CKC ni1st He3B’43aHOTO PEXUMY

5.3.3 CurHajabHi oguHHAI

CurHanpHa iHpOpMAIS MepeqaeTbcss MK MYHKTAMH CHUTHAII3AI] Y BUIIIAIL
MOBIZIOMJICHB NIEPEMIHHOT IOBXHHH, HA3BaHUX CUTHAJIBHUMH OJAWHHISIMH.

IcHye Tpu THNIH CUTHANTBHUX ONUHUIL (signal unit — SU):

- 3HaYyIlla CUTHANbHA OAUHULA (message signal unit — MSU), sxa BUKO-
PHUCTOBYETBCS IS TIepeiadi CHTHAIBHOT iHQOpMaIIii, popMOBaHOI MiIcCHCTEeMaMu KO-
puctyBauiB un SCCP;

- CUTHAaJIbHA ONWHUI cTaHy JaHku (link status signal unit — LSSU), sixa
BUKOPHCTOBYETHCS ISl KOHTPOJIIO CTaHy JIAHKHM CHT'Hai3alli;
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- CUTHAJbHA ONUHUI 3anoBHeHHS, (fill-in signal unit — FISU), sixa Bu-
KOPUCTOBYEThCS IS (ha3yBaHHS JTaHKH 3a BiJICYTHOCTI CHTHAJIBHOTO Tpadika.

CurHaibHI OWHUIN BCIX TPHOX THINB MAIOTh y CBOEMY CKJIaJi OJHAKOBI OIS,
(hopMoOBaHi migcHCTEMOIO Tepenadi nosigomnens (M7P). @opMaT CUTHAIBHUX OJH-
HUIb NOJaHUN Ha puc. 5.7.

Po3risineMo okiagHiNIe MpU3HAYSHHS KOXHOTO IOJS B CTPYKTYpl CHI'HANb-
HUX OIUHHUIb.

F — nipaniop BUKOHY€E poJib 00MeXyBada CUTHAIBHUX OJMHHIlb, IPHUOMY MOYa-
TOK 1 KiHEIIb KO)KHOT CUTHAJIbHOT OJIMHUII BIJI3HAYA€THCS YHIKAIBLHOW §-0iTOBOIO MMO-
CJIiJOBHICTIO. 3BUYaifHO 3akpuBarounii npanop oxniei CO € BiIKpHUBAIOYHM IIPAIo-
POM HacTyIHOI curHambHO1T oguHUTI. [TocimoBHicTs OiTiB mpamopa 01111110.

BSN (Backward Sequence Number) — 3BOpOTHHIA TTOPSIKOBUI HOMED.

BI (Backward Bit-indicator) — 3B0pOTHHI OiT-1HIUKATOP.

FSN (Forward Sequence Number) — npsimuii mopsiiIKOBHi HOMEDP.

FI (Forward Bit -indicator) — npsimuii 0iT iHAXKATOP.

LI (Length Indicator) — iHOUKaTOp NOBXWHU BKa3y€ KiNbKICTh OAWTIB, IO BH-
IUIMBAIOTh 33 1HIUKATOPOM JOBXHHH 1 mepeaytoTs nepeBipoynum Oitam (CK), 1 Ha-
OyBae 3Ha4yeHHs (y aBiiikoBid ¢opmi) Bix 0 1o 63. KpiMm Toro, iHIUKATOP JOBXUHH
ciyrye s ineHTu(iKanii Ty CATHAIBHOT OJMHUII:

MSU F B
LE2 F|lCK| SIF |SIO LI'| ; |FSN 1 |BSM F
8116 | Sn, 2| 8 6 7 718

B B
— 3HavyIa CUrHaJIbHA OJIMHULS B —

F B
LSSU| | F| CK SF LI'| j |FSN| ; |BSN| F
Li=1,2 | 8| 16 |8 16 6 (gl 7|8 718

l¢———— CO crany naHku _

FISU F B
10| | F|CK LI| [ |FSN| | |BSM F

sl16l/| 6|z 7|5 7|8

le———— CO 3anoBHEHHI —

Pucynok 5.7— ®opMar CUTHAIBHUX OIWHUI
(undpamut MO3HAYEHO KITBKICT OIT Y KOXKHOMY IT0JI1)

LI=0- CO 3anouenus (FISU);
LI=19u 2 CO crany nanku (LSSU);
LI >2 3nauyma CO (MSU).
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SF (Status Field) — none craHy MiCTHTBCS TUIBKH B CUTHAIBHUX OJMHUIISIX
craHy jaHku LSSU.

ST (Service Information Octef) — GaiiT cinyx060Boi iHpopMmarii mepemacTbes
Tinpky B 3Hauymux CO MSU. MictuTs inaukaTop ciyxou (Service Indicator — SI) i
nonie miaBuny ciayxou (Subservice Field — SSF). Y cBOY 4Yepry moJe miaBumy Ciry-
KOU MiCTUTP iHAUKaTop Mepexi (Network Indicator — NI) i nBa pe3epBHUX OITH.

S1 (Signaling Information Field) — none curaanbHOi iHQOpMAIii mepenaeTbest
TiTBKY B ckiaai 3Hagynmx SU MSU i mictuth iHGopMaIiito, o MOBUHHA MepeiaBa-
TUCS MIX MiJICHCTEMaMH KOPUCTYBadiB JIBOX IYHKTIB CUTHaIi3amii. MiCTHTh MaKCH-
MyM 272 GaiTH.

CK (Check Bif) — nepeBipouni 0iTH, mepenaroThest HanmpuKiHI KokHOI CO 1
MIPU3HAYCHI JJIsl BUSBJICHHS TIOMIJIOK.

5.3.4 TloGynoBa i podota 6j0ka CKC7/] ICK "KBant-E"

Bbnox CKC7]/] npu3HadeHuil 1711 BUKOPUCTAHHS B CKJIa/li YCTaTKyBaHHS €JEKT-
ponnux ATC "KBant-E". YcrarkyBanus CKC7/] BUKOpUCTOBY€EThCS 1J1sl OpraHizanii
353Ky ATC "KBant-E" i3 3yctpiuaumu ATC nudposumu IKM tpakTamu 3 oOMmi-
HOM CHTHAJTbHOIO iH(OpMaIiero cucremu curHamizamii Ne7 (SS7).

OcHoBHi TexHiuHi qani CKC7/;

- MakcumanpHa KiJbKiCTh CUTHAJIBHUX JHKIB y 6noni CKC7/], wr. 4.

— MaxkcumanbHa KinbkicTs kKoMiutekTiB L[3J1 y 6momi CKC7/, wr. 4.

— [IIBuakicTs Mepenadi KaHAJIOM CHTHaNi3amii, KOiT/c 64.

- I'pynoBa MBUAKICTH TPAKTy Nepenadi, KOiT/c 2048.

- Jliniitauit kog — HDB3.

- Po3pobuieni Bepcii mporpaMHoOro 3abe3nedeHHs, 110 BpaXOBYIOTh Hallio-
HanpHI cnenugikanii. CrimpHOKaHANbHA curHamizamis Ne.7. HamionampHa Bepcis
Vkpainu. Penakiis 1.0., 1994.

- Oyukuii curnanizauii CKC7 peanizoBani B ATC "KsauT-E" y Burisii
arnapaTHO-IIPOrPaMHOT0 KOMILIEKCY, 110 BKIIOYAE B ce0e Taki KOMITIOHEHTH:

- AmnapaTHa 9acTHHa BUKOHaHa Ha 0a3i iHmycrpiamsroi EOM kmacy /BM
PC i opopmnena y Burisini ¢pyHKuioHaapHO-3aKkiHueHOro 010ka CKC7M. Onna 610K
3IaTHUN 0OCIYTOBYBATH /10 YOTHPHOX HANPAMIB (CHTHAIBHUX JHKIB).

- Iporpamue 3abe3neuennss CKC7 peanizye (yHKIT mepuioro, Apyroro,
TpeThoro i yerBeproro piBHIB Mozeni Bzaemonii Bigkputux Cucrem (BBC). Ilpu
IBOMY TIpoTrpaMHe 3a0e3MeueHHs MEPIIOTO i JPYroro piBHIB peali3oBaHO B KOHTPO-
Jiepax aJanTepiB CUTHAJIBHUX JIiHKIB, po3Mimennx Ha turatax K7C, K7J1. 3aramsHe
nporpamue 3a0e3neyenns (I13) i mporpaMHe 3a0e3nedeH s BUIMX PiBHIB peasizoBa-
Ho Oe3nocepennso B ingycrpianbHiit PC TE3 CKC7/].
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- CucremHe mporpamHe 3a0e3IeueHHs sBIse co000 podody Bepcito mpo-
rpamuoro 3abesnedeHHs ATC "Ksant-E" (PBII3), mo 3a0e3medye migTpuMKy CHTHa-
mizanii CKC7. lane PBII3 BCTaHOBIIOETBCSA B KOMITIOTEpaX KEPyBaHHS BiIIOBITHO-
ro KOMYTaIlilfHOT0 MOy ISl OAHOYAcHO 3 nmoctaganHsaM 6ioka CKC7/1.

- Cepsep CKC7 sBnsie coboto EOM xiacy IBM PC 586 i3 ycTaHOBICHUM
CICIIANI30BaHAM TIPOTPAMHHAM 3a0€3ICUCHHSM, IO 3a0e3ledye IepBiCHE 3aBaHTa-
JkeHHS i obciyroByBanHs Aekinbkox 0mokiB CKC7/1. Kpim toro, y cximani I13 cepse-
pa mepenbadeHi BOyJOBaHi 3aco0M, IO MOJICTIIYIOTE MOHITOPUHT KaHANiB 3B'SI3KY B
nepion ekcruryaranii. Cepeep CKC7 ocHalneHuil KiiaBiaTyporw i BiZCOMOHITOPOM.
3B'130K cepBepa 3 0mokamMu CKC7/], BCTaHOBICHUMH B CTaTUBAX, 3MIHCHIOETHCS Ye-
pe3 JTOKalbHy MEPEKY.

- JlonoMi>kHE YCTAaTKyBaHHs 1 MPWJIAAM B KOMIUIEKT NOCTa4aHHs HE BXO-
JIITh 1 3100YBaOTHCSI 3aMOBHUKOM CaMOCTIifHO. Ik Taki 3ac00M MOXKYTh OYTH PEKO-
MenHoBaHi nporokoiu-Tectepu CKC7, nanpuknan, npwiag PA-41 3 onuiero CCS#7-
ISUP dipmu Wendell& Goltermann, abo ananoriuai npunaau ¢ipm Alcatel, Nettest,
Tekelec.

Ha puc. 5.8 dyHKIiOHATBHO MOKa3aHa poboTa 6oka B cxnami ATC.

3oBuimHsA IKM ninisg 3'ennye ATC "KBanT-E" i3 3ycTpiuHOIO CcTaHIi€ro 3 BH-
kopuctanHsaM cuctemu curHamizanii CKC7. IKM moTik npuiiMaeTbesi KOMIDIEKTOM
mudposoi 3’exnyBanpHoi niHil I3JIE i BimnpaBnserscs B 050k nudpoBoi KoMyTarii
KKC-32. ani, 3 MOTOKY BHIUISETbCS CUTHAIBHUHN JIIHK 1 BIIMIPABISETHCS 111 00p00-
nenns uepe3 TE3 K7JI B 6mok CKC7/1. Slkio Oyae orpumMana iHhopMalis A7l SKOro-
HeOy b 3'enHanHs, TO 610k CKC7/ wepe3 TE3 K7C noBigmomisie HeoOxinHy iH(bOp-
Mariro komm'rorepy kepyBaHHsS ATC. IIpu HeoOXimHOCTI aOOHEHTCHKOTO 3'€THAHHS
xomm'torep ATC kepyBanHs1 OyJie HampaBIATH BiAMOBiMHI KomMaHau B 610k BAJIJ1
JUIsL KepyBaHHA 3'€JHAaHHSAM aDOHEHTa, a TAKOX Y MOTPIOHMI Yac BBIMKHYTH PO3MOB-
HUH TpakT MiX aOOHEHTOM 1 3’€JHYBAJIBHOIO JiHI€I0. BUTBII TOKIAZHO CTPYKTypa
6mokxa CKC7/1 moka3zana Ha puc. 5.9.

®dynkmionanpHo 6710k CKC7]1 € MyHKTOM CHUTHANI3aIi1 1 MICTHTB yci HeoOXiTHi
¢byHKUIT 1 mpoueaypH Uis 3a0e31eYeHHsI B3a€MO/Iii 3 MyHKTaM¥ CUTHaJI3alii 3ycTpid-
Hux ATC.

Sk mokaszaHo Ha puc. 5.8 1 puc. 5.9, kaHaI CUTHANI3AMIT 3 30BHINIHEOI CHCTEMHA
repenadi monaaae Ha MUGPOBUI KOMITICKT 3’ €THYBAILHUX JIiHIH, MOTIM depe3 OJI0K
KOMyTallii BMUKA€ThCsl Ha BHYTPILIHIM rPYyMOBUil TPAKT 1 3 HHOTO MOMNAAE Ha JIiHIHHE
ycrarkyBanust TE3 K7J1. Lli nepepaxoBaHi By3/i yTBOPSTE JIAHKY JTaHUX CHT'HaNi3arlil
(MTP1). Konrponep TE3 K7JI 3ab6e3neuye QyHKIIT i mporeaypr KepyBaHHS JAHKOIO
curHamzamii MTP2.

Bci anmapaTtao-niporpamsui Moxyni 6ioka CKC7]] BukoHaHi BiATIOBiAHO 1O dO-
tupupiBHeBoi mozeni nodynosu CKC7 (mizcucremu MTP1...3 i ISUP, a Takox y
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akocti kopucrysaua CKC7 — Call Control). ®ynxuii MTP1 po3noniieHi Ha JAeKIb-
Kox Onokax i BukoHytoThcss B TE3 L[3JIE B wactuHi (OopMyBaHHS CTaHAAPTHOTO Ji-
HiltHOTO iHTEep(eiicy, y komyTamiiiHoMy moii 61oka KKC-32 y wactuHi mocrymy 1o
JIaHKU CHTHAaITi3alii, a Takox y mari K7JI B yacTuHi (pOpMyBaHHSI CUTHAIBHOI JIAHKH
64 x6it/c.

Inara K7JI (koHTpONEp cHibHOKAaHANEHOI cUrHaimizamii Ne7 miHiitHH) 320e3-
nevye 9acTuHy QYHKIIH 1 piBHA miacucTeMu repenadi mosigomiens MTP y yacTHHI
dbopMyBaHHs AYIUIGKCHOTO KaHaly TMepeaadi JaHuX CUTHAJi3allii IIBUIKICTIO
64 k0it/c y rpynoBomy noroui 2048 k06it/c i yci Gpynkuii 2 pisust MTP.

ATC "KBaHT-E"
IKM tpakr 10
~ 3NE 30BHiMHEBOT ATC
= u
U
L4
b Buyrpimui
TPYHNOBHH TpPakT
AGoHEHTChKA
niHis K7C
Bnok CKC7[
K71
v
~&v:rsrea - BKIIIOY ©H HS PO3MOBHOTO Tp aKTy
«C= = =>» BKJ04 eHHs CUTHaNbHO T iHd opManii

Pucynok 5.8 — Beimkaenns 6oky CKC7[1 no ATC

ITnara igmycrpiansaoro PC 6noka CKC7Jl BukoHye (yHKIII i mpomexypu
MTP3 1 ISUP. Tlporpamue 3abe3nedeHHsl [bOr0 KOMI'TOTepa MiCTUTh IITICTh Mporpa-
MHEX 010KiB (puc. 5.10):

—  Discriminator — BukoHye (QyHKIIi COpPTYBaHHS CHTHAJbHHUX IOBIIOMIICHB
MTP3;

—  Router — Buxonye QyHKIIii MapmpyTu3aiii nmosigomiens M7TP3;

—  Distributor — Buxonye ¢pyHkuii posnoainy nosigominens MTP3;

—  Manager — BuKkoHye QyHKIIT KepyBaHHs Mepexeto curHamizauii MTP3;

—  Dispatcher — hopmye curnanu kepyBanas ISUP;

—  Kvantinator — Buxkonye dactuny ¢yukuii Call Control, iHIry 4acTHHY X
GyHKII BUKOHYE TporpaMHe 3a0e3leueHHs1 KOMI'IoTepa KepyBaHHs
ATC.

Mnara K7C 3nilicHroe amapaTHH OOMIH CHUTHANFHOKO iH(QOpMAINEID MiX
omoxom CKC7]] ta ATC "Kgant-E". biok CKC7/] 3'eqnanuii i3 O1oKoM KOMyTarii
ATC KKC-32 BHYTpIlIHIM I'pYTIOBHM TPAKTOM. Y IOMY TPaKTi 3MIHCHIOETHCS TIepe-
Jladya CUTHAJIBHOTO JIiHKa (YM JIHKIB, SKIIO TaKHX JCKiJIbKa), a TAKOK OOMIH CHUTHA-
JBHOIO iH(OopMaIiiero 3 kom'rorepoM kepyBanus ATC.
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IMporpamue 3abe3neyenns komm'orepa 6noka CKC7/1 36epiraerscst B Flash-
mam'siti abo 3nilicHIoeThes 3aBaHTaXeHHA 113 13 cepBepa CKC7 aBromatwdHO TipH
BkimoueHHi >xuBieHHs. CepBep CKC7 3'ennyerses 3 xomm'rorepamu CKC7/1 3a mo-
MOMOT0I0 MepekHOTO 3B'si3ky Tuny "Ethernet" uepe3 posranyxyBad HUB 1 Moxe
obciryropyBatu Benuke yncio 0mokiB CKC7/. IIporpamue 3a0e3mnedeHHs ISl KOX-
HOro OJIOKa, 0 migKiIroYaeTses 1o cepBepa, CKC7]1 30epiraeTecs y BU3HAYCHIN Ya-
CTHUHI JKOPCTKOTO JHUCKa cepBepa, sIK Moka3aHo Ha puc. 5.10. BmukanHs cepsepa 1o
komir'torepis 61oxiB CKC7/] moka3ane Ha puc. 5.11.

[ pynosuii Tpaxt Brnok komyTauii
KKC-32
y T
y
K7C K71
y
Kvantinator Dis criminator Router
A r p A
y
Dispetcher Distributor
L1t
v v v
Manager
Industrial PC
Bnok CKC7[

Pucynok 5.9 — Ctpykrypaa cxema 6oxky CKC7]]

3aranshe [13

I13 Guoky 0

Pucynok 5.10 — Xopcrkwuit auck cepsepa CKC7
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Bnok CKC7[ (N)

+——o» Ethernet card
Bnok CKC70 (1)

——»  Ethernet card

Brok CKC7] (0)

' HUB | Ethernet card

Pucynok 5.11 — Bmukanns cepsepa CKC7

5.3.5 Iiacucrema kopucrypaua ISUP

KokxHa 3 mimcucreM KOPHCTYBadiB BH3HA4Ya€ (YHKIIi 1 MPOLEAYpH CHCTEMU
CUTHAJTI3aIlii, XapaKTepHi I BU3HAYCHOTO TUITYy KOpHUCTyBada cucreMu. Habip ¢yn-
KIIA TiACHCTEMH KOPUCTyBada MOXKE 3HAYHO PI3HUTHCS JIJISl PI3HUX KaTeTropiid KOpH-
CTyBayiB CUCTEMH CHTHAII3allii.

OCHOBHI MiJICHCTEMH KOPHCTYBauiB OyJjM NepepaxoBaHi BHIE, a HIDKYE Oyle
po3riIsiHyTa miacucTeMa kopuctyBada [SUP. JlaHa mimcucteMa OXOIutoe (QyHKIIT CH-
THaJi3a1iil, HeoOXimHI I 3a0e3rmedeHHs CIIy>)KOM KOMYTallii 1 MOCIyT KOpHCTyBadam
JUIE MOBHOTO 1 HEMOBHOTO 3aCTOCYBaHHA B Mepexi ISDN i B TeneoHHUX Mepexax.
OcHOBHOIO ciy)0010, 3a0e3nedyBanoro migcucremoro [SUP, € xepyBaHHS 3'€JJHaH-
HsMu TenedoHii it ISDN 3'e THaHHSAMU.

[Mpuknax mpoueaypu oOMiHY CHTHAIBHMMH IIOBIJOMJICHHSIMH IIPH BCTaHOB-
JIeHH] 1 po3'eTHaHHI TeJIeOHHOTO 3'€THAHHS MOKa3aHWK Ha puc. 5.12.

ba3oBa mponeaypa KepyBaHHs BUKJIMKOM MOJUISETHCS HAa TPH (a3u: yCTaHOB-
JIeHHsI 3'€/IHaHHS, po3MOoBa (Tepeaada AaHuX) 1 3BUIbHeHH. [loBioMiIeHHs, epeani
JIaHKaMM CHTHaJIi3allii, BAKOPUCTOBYIOTHCS AJIsI BCTAHOBJICHHS 1 3aBEPIICHHS Pi3HUX
(a3 BUKIIHKY.

Puc. 5.12 inroctpye mpoueaypy BCTaHOBJIEHHS i po3'eHaHHS 0a30BOro 3'ell-
HaHHs. [Ipu npuiioMi 3annTy Ha BCTAHOBIICHHS 3'€THAHHS BiJ aOOHEHTa A BHXiJTHA
ATC anamnizye iH(opMamito Mpo MapuIpyT, OOMpae MPUIATHAN BUTPHUN MIKCTaHIIIH-
HUH KaHa, i BIAMOBIAHIA CTaHIIIT TPU3HAYEHHS TIOCHIIAETHCS TTOYATKOBE aJIpECHE I10-
BimomneHHs1 IAM. AHani3 HOMepa BUKIMKYBAHOTO a0OHEHTa JI03BOJISE€ BHXiHIH
ATC Bu3HauuTH HampsM MaplupyTu3anii BUKIMKy. Bubip mapripyTa BuzHayae Ho-
Mep BUKJIMKYBAHOI CTOPOHM, 3aIMTAaHWH THI 3'€THAHHS 1 3aUTaHUX MOXKIMBOCTEH
MepekHoi curHamizanii. Ha monarok, y BUmaaky KopucTyBada 3 IU(POBHM JOCTY-
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MOM, HACTAHOBHE MOBiJJOMJICHHS MICTHTh BUMOTH J0 iH(OpMAaIIii, 110 aHATi3yFThCS
BUXIJIHOIO CTAHII€IO Ul BU3HAYEHHS BUMOT JIO THUITY 3'€JIHAHHS 1 MOXIIHBOCTI CHI-
HauTi3anii.

ABOHEHT

wpn BuxigHa TpaH3uTHa BxigHa
ﬁ ATC ATC ATC
@ "A" C B
3aHATTA 1AM
g IAM |
&) s
3BOpOTHE MOBiAOMIFIHsI 13 KIHIM B KiHellb
< t BaHartTa, MNB
IIpsme moBiJIo MIGHHS i3 KiHIIA B KiHegb'
Bianosiab
KB ACM J ACM [z} Jul
| ANm AN (&
Bi,qnoaingca
e N
Po3moBa (nepepaya AaHux
N (nepefaya AaHmx) »
Bin6iii A
® REL REL
> » | Po3s’eaHaHHA
rRic & |
re ®
) )

@ BMUWKaHHS pO3MOBHOIO TPaKTy y 3BOPOTHOMY Hanpsimy
@ BMuWKaHHA po3MOBHOrO TpakTy B 060X Hanpsimax

® 3BifNlbHEHHA PO3MOBHOTO TPaKTY

Pucynok 5.12 — ba3zoBe aboHeHTChKe 3’ €THAHHS

VY nonmanomy Ha puc. 5.12 mpukian BUKIUK HaNpPaBISETHCS O TPAH3UTHOTO
ATC. Tun HeoOXimHOTO 3'eAHAHHSI, HANpPHKIAA, 64 KOIT/C BKa3yeThCS B OIHOMY 3
000B's13k0BUX MapameTpiB IAM. 1s indopmamis nocunaerses 1o TpanzutHoi ATC, y
pe3ynbTati 4oro BiAMOBIHUI POZMOBHUH TPAaKT BMHUKA€THCSI B 3BOPOTHOMY HAIPSIMY
70 aboHeHTa A.

BMukaHHS TpakTy TUIBKM B 3BOPOTHOMY HANpsIMy Ha IiH cTafii 103BOJISE CTO-
pOHI a0OHEHTa A YyTH TOHAJIBHI CHTHAIM, IO MOCHJIAIOTHCS MEpekKero, ajie Iepe-
HIKOJDKAaE Tepenadi indopmanii Bii CTOPOHU A B pPO3MOBHHUI TpakT. SIKIIO BUKOPHUC-
TOBY€EThCSI OJIOKOBHH pexnM, BCi afpecHi 1udpH, HEoOXiaHI Uil MapipyTH3anii BU-
KJIMKY /10 BUKJIMKYBaHOTO aDOHEHTa, BXOJATh B moBinomieHHs1 JAM. SIkimo BUKOpH-
CTOBYETBCS pekuM 3 "mepekputtsiM” (overlap), IAM mocuitaeTbesl TOII, KOJH TIPH-
HHATI TITBKM HEOOXimHi s Mapmpytusamii 1o TpamsutHoro ATC mudpu, a iHmi
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aJipecHi nudpH NepeaalThes Yepe3 MEpexXy B HACTYITHUX a/IpeCHUX MOBIJOMIICHHSIX
(SAM).

Tpamsutaa ATC npuiimae IAM 1 ananizye iHpopMaIiiro, 1o MiCTUTBCA B TO-
BiJOMIIEHHI. AHami3 Iudp HOMepa BUKIMKYBaHOTOo aboHEeHTa Ha TpaH3uTHi ATC
BU3HAYa€ MOJAIBIINHA MapipyT a0 BxigHoi ATC. Anani3 iHmoi iHdopmarii, mo Mmic-
TuThesa B IAM, Bu3Ha4ae BHOIp BUIFHOTO pO3MOBHOTO TPAaKTy, IO BiAIIOBINAE 3aIu-
TaHUM BUMOTaM, Hanmpukiaj, kanan 64 kbit/c. Jam IAM nepenaerbest mo ATC, Big
SIKOT TAKO>K BMUKA€ETHCSI PO3MOBHUH TPaKT.

IMpu Hapxomxenui nosinomnenHs IAM y Bxinny ATC npoBoauThes aHai3
HOMEpa BHKIMKYBaHOTO abDOHEHTa 1 TOro, YM IOTpiOHA IogaTkoBa iH(popMalis Bix
BuxinHoi ATC mepen BBIMKHEHHSM 10 BHKJIMKYBaHOTO aboHEHTa. SKmo moTpiOHO
JoaTkoBa iHpopmariis, To Ha BuxigHy ATC HampaBiseThCsl TOBIIOMIICHHS Bifl KiHIISI
JIO KiHIIS, ¥ sIKOMY (POPMYITIOEThCS 111 BMora. [lomitumo, mo Ha TpansutHid ATC
HE MOTPIOHO aHANi3yBaTH II¢ ITOBIIOMIICHHS BiJ KiHIIA 0 KiHIIS, TOMY IO JUIS TAKOTO
MTOBITOMJICHHST Ma€ MicIle mpo3opa nepenada. Buximaa ATC Hamae BiamoBinHy iH(pO-
pMarlito, MOCWJIAl0YH BiTIOBITHE MTOBITOMIICHHSI B/l KIHIIS IO KiHIIA.

[Micnst mpuitomy HeoOXxinHoi iHpopmanii BXigHoo ATC BUKIMKYBaHHH abo-
HEHT iHQOPMYETHCS PO BXiAHMH BHUKIHMK, a BiJ BXigqHoi ATC no tpansutHoro ATC
mocuiIaeTbess moBinoMiteHHS ACM Tipo TpUHHATTA MOBHOI anpecu. [loBimomieHHS
ACM 1nipo pUAHATTSI TIOBHOT aJipecH MOTiM niepenaerbes o BuxinHoi ATC. Ipuitom
MTOB1IOMJICHHS IIPO MPUHHATTA MOBHOI afpecy Ha Oyab-sKiil cTaHMmii, o 6epe yyacTsb
Y BCTAQHOBJICHHI 3'€/IHAHHS, YKa3y€ Ha yCIIIIHY MaplIpyTH3alil0 BUKIUKY 10 BUKIU-
KyBaHOTO a0OHEHTa i JO3BOJISIE BUAAIHTH 3 aM'sITi MApIIPyTHY iH(QOpMaIlifo, 3B's3a-
HY 31 3'€/THAaHHSM.

Konmn BukimkyBaHM a0OHEHT BiANOBigae Ha BUKIHK, BXigHa ATC BMuKae
PO3MOBHHUIA TPaKT i1 nepezae nosinomieHuss ANM npo Bianosiab Ha TpansutHy ATC,
0, Y CBOIO Yepry, Iepechiiae MOBIIOMICHHA Mpo BixmoBigs Ha Buxigny ATC. 3
NPUAHATTAM ToBigomMieHHs ANM tipo BiamoBinp BuximHa ATC BMUKae po3MOBHHI
TPaKT y MPSMOMY HampsMy. TakuM YUHOM, YCTAaHOBITIOEThCS 3'€JTHAHHSA aOoHeHTa A i
BUKJIMKYBaHOTO a0OHEHTa, MOYMHAEThCS TapuQiKalis BUKIUKY 1 3IIHCHIOETbCS PO3-
MOBa YM Iepejaya JaHuX.

SIx aboHEHT A, TaK 1 BUKIMKYBaHUH aOOHCHTH MOXYTh iHILIIOBATH PO3'€THAH-
Hs 3'emHanHsA, TOOTO ISUP BUKOPUCTOBYE METO 0JHOOIUHOTO Bindoro. Ha puc. 5.12
a0OHEHT A MEpIIUM HampaBiisie CUrHay pos'enHanHs no BuxigHoro ATC. Buxigna
ATC nounHae po3'eqHaHHS 3'€JHaHHSA 1 IepeAae MOBITOMICHHS Mpo 3BUIbHEHHS REL
Ha TPaH3WUTHY CTaHIIiO, SKa Iepegae MOBiJOMICHHS po 3BUTbHeHHA BXimHi ATC i
MTOYMHAE 3BUTFHEHHS PO3MOBHOTO TPakKTy. Ilicis 3BUTBHEHHS PO3MOBHOTO TPAKTY i
TOTOBHOCTI JI0 00CITyTOBYBaHHS HOBOTO BHKIHKY TpaH3uTHa ATC mocuiae moBigom-
JeHHs 1po 3akiHyeHHs 3BUIbHeHHS RLC na Buxigny ATC. TouHo Takox 3 mpuio-
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MOM TOBiIOMJIEHHS TIPO 3BiNbHEHHS REL BHUKOHY€ThCS pO3'€HaHHS PO3MOBHOTO
Tpakty Ha BXigHii ATC.

Jlitreparypa, sika BUKOPUCTAHA 1JIs1 IATOTOBKHU PO3Aiay 5
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Po3nin 6

CHHXPOHI3BAIIA IICK "KBAHT-E"

6.1 3arajbHi M0JI0KEeHHS

Ockinbku oduaBa Moayii komyTanii B 6iromi KKC-32 mpartorots y pexxumi ra-
psAYOro pe3epBYBaHHS, HEOOXITHO 1XHE (YHKIIOHYBaHHS B CHHXPOHHOMY PEKHMI.
MoxuBi 1Ba pe)XKMMHU CHHXPOHI3aMlii: BHYTpIHA cHHXpoHi3anis ogaoro I'ECM Bix
iHIIOro i cuHXpoHizaiis 000x 'ECM Bix 30BHILIHBOTO FEHEPATOPA.

CunxpoHizanito craHuii 3adesneuye 6sok cuaxponizanii CKCM, sxwuii po3ra-
IIOBYETHCS B OKPEMii KaceTi.

PesxuM BHYTpImIHBOI CHHXpOHI3aIl He 3a0e3nedye JOCHTh CTIHKOI CHHXPOHI-
3arii 610xa KKC-32 3 ycima Tunamu nepudepiiHux 6J10KiB, TOMY BUKOPHCTOBYETHCS
JIMILIE y BUIAJKY HEMOXIIMBOCTI BUKOPUCTAHHS 30BHIIIHBOTO I€HEPATOPa €TAIIOHHUX
curHanis [EC. Jlns 30BHIIIHBOT CHHXPOHI3alii BUKOPUCTOBYIOTHCS O YOTHPHOX
BXOJB BiJl BXiITHUX T'PYIOBUX TPAKTiB, 3 SKUX BUKOPHCTOBYETHCSA TPAKT i3 HANBH-
IO iepapXi€ro. Y BUMAJIKY YIIKOJDKEHHS BHKOPHUCTOBYBAHOTO BXOJY, CHHXPOHI3a-
15l IEPEMUKAETHCS Ha TPAKT i3 HACTYITHOTO CTYIIEHs iepapxii.

CunxponHa pobdora moxyniB KKC-32 mocsraeTscst 3a JOIMTOMOTOK CHHXPOHI-
3anii TE3 I'BB Bix renepartopa, sikuit 3amae. s cHHXpOHI3aIil HEOOXiMHO mogaTu
Ha 'BB omopHy TakToBYy gactoty 16,384 MI'11 i 9acTOTy HaIIIUKIOBOT CHHXPOHI3AII{
500 I'. Cunxponi3zaris 6okiB BAJIK i BAJIJI 3aiiicHioeThes yepe3 KKC-32.

6.2 Kondirypauisa 610xa CKCIL

B ocrannix komnonysanusx EATC "Ksaur-E" 3amictb Gii0Ka, 1110 paHilie Bu-
nyckaBcss, CKCM BukopucToByeThCsl 070K reHepatopHoro ycrarkyBaHHs CKCLI.
Bin BuKOHYe aHanmorivHI QYHKIIII, aje XapaKTepru3yeThCs IMiABUIICHO HAMIHHICTIO i
OLTBIIOI0 CTAOUIBHICTIO TEHEPATOPHOTO YCTATKyBaHHS. 30BHIIIHIA BUTIISA OJoKa
CKCI y xomriexTaltii, mpu3Ha4eHol TUTBKK JUII CHHXPOHI3awii Bcix MomyniB ATC,
Moka3aHui Ha puc. 6.1.

ITH1| [ TE [IIM [IIM | [TIM|IIM| T'E |[lTH1
CII|Cl |[CM| |CLD | CIO | CIO

Pucynok 6.1 — Konoirypauis 61oxa CKCL]
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VY 6nox CKCI] Tako MOXHa yCTAaHOBHUTH JI0 BOCHBMH KOMIUIEKTIB IH(POBUX
3’€IHYBaJbHUX JiHIHA. 30BHIMHII BUTISAA OJOKAa B TTOBHIM KOMIDICKTAIl ITOKa3aHUN
Ha puc. 6.2.

113 13| 113 | 113 |TTK | TTH 1 | TE [TMIIMITMITM| TE | TTH 1| TTK| 113 | 13| 113 | 113
JIE |JIE|JIE|JIE| CE c11|cfcr| crjem|crr CE|JIE [JIE| NE|JIE

Pucynok 6.2 — IToeHa komrutekrarist 610Ky CKCL]

6.3 Ckaajn ycraTtkyBaHHs 0J10KiB CHHXpOHi3amii

Jo cknany ycratkyBaHHs O50kiB cuHXpoHizarii Bxoaste TE3 T'ECIL i TE3
IMCLI.

Ha TE3 I'ECI] po3ramosanuii reaepatop I'CC, 1m0 € BUCOKOCTaOIILHUM Te-
HEpaTOpPOM TaKTOBHX IMIYJBCIB, IO 3a0e3redye CHHXPOHHY pOOOTY BCiX MOAYIMIB i
6mokiB EATC.

V¥ 3anexnocri Bin npioputery EATC, reneparop Moxe OyTH BUKOPUCTAHUH SIK
Beayuunii reHepaTop Ha EATC i3 HallBUITMM MPiOPUTETOM, TaK 1 BIIOMHM BiJ] BHIIEC-
tostaoi EATC. J{nsa 306inpmenns HagidHocTi podotn EATC BuKopucTOoBY€eTHCS "Tra-
psiae” pesepByBaHHS reHepaTopiB. OIUH 3 TEHEPAaTOPIB 3aBKIM 3HAXOIUTHCS B aKTH-
BHOMY pexkuMi "MASTER", npyruil y macuHomy pexumi "SLAVE". Pexum BU3Ha-
yaeTbes curHagamu UPR, 1110 OJaHi BiJf OTHOTO Ir'eHeparopa Ha iHIIIH.

VY pexxumi 30BHINIHBOT cHHXpOoHi3amii Bix Bumectosuoi ATC reHeparopu cuH-
XPOHI3YIOTHCS BiJl OJHOTO i3 BOCBMH BXOJiB CHHXpOHi3amii. KoxkHOMy BXOoay mpu-
BIIaCHEHMH CBiH mpiopureT. [Ipn 3HUKHEHHI YaCTOTH Ha BXOJi 3 BUCOKUM IIpiopuTe-
TOM BiJOYBa€ThCsSl NMEPEMHKAHHS Ha CHHXPOHI3alil0 BiJ BXOXy 3 OUIbII HHU3BKUM
MPIOPUTETOM, a TIPU BiJHOBJICHHI YacTOTH BiOYBA€THCS 3BOPOTHE MEPEMHUKAHHS.
[Ipyn BUMKHEHHI 4aCTOT CHHXPOHI3aIil BiJ yCiX BXOJIB T€HEPATOpiB 30epiracTbes
OCTaHHE O0YHMCIICHE 3HAYEHHS MiJCTPOIOBAHHS B aKTUBHOMY T'€HEpaTOPi.

3enenuii ceitnonion "MASTER" murae na TE3, 1mo 3HaX0IUThCS B PEXUMI
"MASTER". YepBoHnuii cBitnonion "ALARM" 3aropsieTbcsi IpH BUHUKHEHHI aBapii-
Hoi cutyarii. [lepekimrodeHns reHeparopa B pexuM "MASTER" 3MiACHIOETHCSI HATUC-
KaHHSIM KHOIIKH Ha repennii nanem TE3.

TE3 I'ECII Bcranosmoethest B 6ok CKCI] uu BCC.

TE3 IIMCIL] ciryuth 17151 IpUiioMy 1 po3MOJITy TaKTOBUX IMITYJIBCIB, 11O 3a-
0e3meuyoTh CHHXPOHHY po0OoTy Bcix mMoxaymiB i omokie EATC. TE3 mintpumye po-
00Ty B rapssaoMy pe3epBi, mpu 1bomy pesepauic TE3 KOHTpOIIOE BUIaBaHi YacTOTH
aktuBHUM TE3 i BUpoOiisie curHan aBapii npu 30051X 4H BiACYTHOCTI 4acToT. Yci BH-
xoau vactor TE3 MaroTe cxeMy CaMOKOHTPOJIIO 1 TaKOX Y, BUIAJIKy HECIPAaBHOCTI
BUPOOIISAETHCS CUTHAN aBapii.
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T33 IIMCIL Moxe mpalfoBaTH B JBOX PEXHUMax: BHYTPIILIHIH, KOJU YacCTOTH
npuitMaroThes 3aranpHoro muHOK Big TE3 I'ECL] BcTaHOBIEHUX y Ty X KaceTy, IO i
TE3 TIMCII; i 30BHIMIHIA, KOJIH 9aCTOTH MPUHAMAIOTHCS 3 1HIIOT KACETH CHHXPOHi3a-
1ii uepe3 po3HiM X2 i BUAAIOTHCS B 3arajbHy IIUHY Yepe3 po3HiMaHHA X1 Ha CTUKOBY
JIPyKOBaHy IUIaTy.

PexxuM rapsaoro pesepByBaHHS 3a0e3MedyeThesl IBOHANPABICHUMH IpUiiMa-
JaMmu-TiepelaBadaMH 9acTOT 1 BU3HAYAEThCs cHUrHAIOM M/S, mo Bupobnserbes TE3
I'ECL. Axrtusnicte TE3 BimoOpaxkaeThCs CBITIHHAM 3esieHOTO cBiTnomiona "MAST."
Ha nuupoBik madeni TE3.

HecnpaBaicTs npuiiMaviB-riepeaBadiB 9d KOPOTKE 3aMHKAHHS B JIHIT BH3HA-
YAETHCS CXEMOIO KOHTPOJIO YAacTOT i aBapiliHe TOBIIOMIICHHS BiZoOpakaeThCcs CBi-
TIHHSM 4epBOHOTO cBiTiomiona "ALARM" ma nuupoBiit maneni TE3, BiH ke TpaHc-
moetbest B TE3 T'ECL]. HecnipaBHICTh KOHKpETHHX TpHiiMaviB-liepe/iaBadiB BU3HA-
Y4a€eThCs KUTBKICTIO KOPOTKHAX MHUTOTIHB IICJISA JOBrOi maysu ceiTiomiona "ALARM".
I'enepaTop Moxe OyTH BUKOPUCTaHHI sK Bexyduit reHepaTop Ha EATC, tak i Bimo-
muit Big Bumecrostaoi EATC.

Iepemukanus reHepatopa B pexuMm "MASTER" 3AiiCHIOETBCS HATHCKAHHSAM
KHOITKH Ha nepeaHiit maneni TE3 i aBTomatnyHo B pexuM "SLAVE" npu BHHUKHEHHI
B HbOMY HECHPaBHOCTI.

I'erepaTop MoXe CHHXPOHI3YyBaTHCS BiJl OJHOTO 3 BOCBMHU BXOJIB CHHXPOHI3a-
uii. Ilpy 3HUKHEHHI YacTOTHM HAa aKTUBHOMY BXOJi, MEPEeMHUKaHHA Ha iHIIUM KaHA
CHHXPOHI3aLii BUpOOJISETHCS aBTOMAaTHYHO. [Ipy BUHUKHEHHI aBapii Ha ycix BXojax
reHeparopa 30€epiraeTbCsi OCTaHHE 3HAUYEHHS YacTOTH IIJCTPOIOBAHHS TI'€HEpaTopa.
Py4yHa ycTaHOBKa B cepefHE 3HAUCHHS YacTOTH I'eHepaTopa 3MiHCHIOETHCS HAaTHC-
KaHHSIM KHOIIKY Ha JIMIBOBIH MaHesi reHeparopa.

Bicim 3enenux cimionionis "CHANNEL" moka3yrTh HassBHICTh CHHXPOHI3Y-
I0YHMX 9acTOT (MUTOTIIMBUH CBITIOMION YKa3ye HA KaHAJ, BiJl IKOTO CHHXPOHI3YEThCS
reHepartop). UepBoHuii cBiTionion " F"' mouynHae MUTATH, SKIIO CHHXPOHI3yIOYa Jac-
TOTa Ha 5 ppm BIAPI3HAETHCA BiJl CEpEAHBOI YaCTOTH TeHepaTopa. 3eNeHNU CBITIIOMI-
on "MASTER" iumukye aktuHicte TE3. UepBonwuii ceitinomion "ALARM" moka3sye
BUHHMKHEHHS aBapiiHOI cUTyarii.

I'CC BcranosmoeThes B 6ok CKCM, CKCII uu BCC.

6.4 IloOynosa i podora 6;10ka CKCL]

Brox CKCL] mpu3HavYeHUH 411 pO3MILICHHS TeHEpaToOpiB TAKTOBOI YaCTOTH i
YCTaHOBJICHHSI KOMIUIEKTIB 3’ €THAHHSA 3 TI(PPOBUMH 3’ € THYBaTbHUMH TiHissMu [KM.

3a ¢yskmionanbauMu MoxauBocTaMu Onok CKCII anamoriuyawmii  O10KY
CKCM, 110 paHiie BUITyCKaBcs.
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Crpykrypna cxema 6soka CKCL] nokasana Ha puc. 6.3.

Asgapiiiai curaamu 3 TE3 [IMCL 36upatorscs Ha TE3 T'ECL] i mepenarorscs
Ha TE3 IIHI, 3 gxux HaaxonsaTh Ha MynbT curHamizamii. Pobora i B3aemonis TE3
OMKCaHa B TEXHIYHHUX OIKcax Ha BcraHOBieHI TE3.

Bbnox CKCL] 3abe3nedye migKIOYeHHS OO0 JIBAAISTH YOTHPHOX CIIOKHBAYIB
4acTOT CHHXpOHi3amii 3 00Ky npykosanoi miatu (61oku BAJIK, BAJIJ, 113JI) i no
BOCBMH CITO’KMBadviB 3 00Ky JmnboBuX naneneit TE3 mo nBa 3 koxxknoro TE3 IIMCI]
(mns 6mokiB KKC-32).

Cunxponizauis TE3 IIKCE, BcTaHOBIEHHX y KaceTy, 3a0e31e4yeThCst BHYTpi-
IIHBOIO IIIMHOIO 1 HE BUMAarae OKpeMoro ITiAKIF0UCHHSI.

ALARM no MH1 o MH1 ALARM

CurHanu kepyBaHHa M/S
TIKCE ||[TECL FECLU || NKCE

Il
Basosi yactotn 16 My, 8 Mfu, 500§,
|

|
L

L3NE MMCL, | j« nMmcu LI3NE

t

Asapia

ABapis

PucyHok 6.3 — dyHKIiOHAIbHA CXeMa yCTAaTKyBaHHs CHHXPOHi3alii
6.5 Kondirypauis 610xka BCC

IIpu nobynosi EATC, 1o BuMarae migkiIiO9eHHS BEJIUKOI KUTBKOCTI mepude-
piftHEX TIPUCTPOIB i MOAYIIB KOMyTaIlii, 3acTocoByeThcs 0110k BCC. @yHKITIOHANBEHO
BiH anajnoriunuii 6moky CKCIL, ane 3abe3neuye MiIKIIOUCHHS O IIiCTACCATHOX
CTHOXXMBAYiB 4acTOT CHHXPOHI3aMii 3 60Ky npykoBanoi miaru (6oxu BAJIK, BAJI,
I[3JT) i mo mBaauATH CrokKWBadviB 3 OOKy MuIboBUX maHeneil TE3 mo 1Ba 3 KOKHOTO
TE3 IIMCI], (ans 610kiB KKC-32). Takum guHoM, 610k BCC 3maTtHuit 3a0e3neuntu
CHHXPOHI3AIIII0 10 1ecATH MOy iB komyTarii ATC.
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3oBHimHIH Buraa 6;1oka BCC y moBHI# KoMITUIeKTalii MoKa3aHuil Ha puc. 6.4

IMH1 (TE [IM|IIM| (IIM|IIM
CL|CL|CIT| |CLI|CLL

TIM|IIM
CII|CIL

T[IM[ITM
CM|CI]

TIM|TIM
CI1 |CIT

I'E
cn

TTH1

Pucynok 6.4 — IToHa komriutekTais 610ky BCC

6.6 BMuxannsa uugposoro aproindgopmaropa

VY 6noui KKC-32 moxnuBe BMHKaHHS HU(poBoro aBroiHpopmaropa [TAOSM.
T33 HAOSM npusHaueHe Ui UKITIYHOIO BIATBOPCHHS 10 BOCBMH MOBHHX IOBIJI-

OMJICHb TPHBAIICTIO MO YOTH ceKyHIu. [loBimomieHHs 30epiraroTbesi B UPPOBOMY
BuAi B Mikpocxemax [II13Y 27C256. 3amuc iHpopmarliii B MiKpocXeMH BHPOOIISETHCS

BHUTI'OTOBJIIOBAYCM.

BiciM MOBHHX IOBIIOMJICHb BKJIIOUAIOTHCS Y BICBMOX KaHAJIbHUX IHTEPBAJIB

MEpILIOTro TPYHOBOTO TPAKTy, BUKOPHCTOBYBAHOTO JUI MoJadi B MoJe KOMyTallii cra-

HIiifHIX curHaniB. TO3 moOymoBaHUI TaKMM YHHOM, IO iHPOpPMAIS 3 KOKHOI MiK-

pocxeMu naM'aTi Ionagae y CBif KaHAJIbHUHN iHTEpBAa i, BiIIOBIAHO, Ma€ BU3HAUCHY

ajipecy BXOJy B TIOJIC KOMYTaIlii.

JlitepaTypa, ika BUKOpPHCTaHAa J1Js NiArOTOBKM po3ainy 6

1 IudpoBas cucrema xommyrauuu «Ksant». OOmee omnucanue. — Pura:

"KVANT-INTERKOM", 1996.

2 Iudposas cucrema kommyTtamun «Ksaat». Momyns cuaxpormsanuu. O6opy-
nosaane CKCM, CKCII, BCC. CnpaBounas nadopmanus. — Pura: "KVANT-

INTERKOM", 2002.

3 Iudposas cucrema xommyrtaiuu «KBant». TO3 I'BB. Texnuueckoe omwca-
Hue. — Pura: "KVANT-INTERKOM", 1998.
4 bopm B.I. Curnamizarmis it cHHXpOHI3aIlis B TeJICKOMYHIKaIliifHAX cucTeMax. /
B.I.bopm, €.1.Kopmyn, 10.I'.Tymanos, M.O.Yymak — K.: HaykoBa mymka,

2004.
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Po3znin 7

YCTATKYBAHHSA CTAHIOHAPHOT'O I MOBIJIBHOT'O
ABOHEHTCBKOI'O PAAIOAOCTYITY HA OCHOBI CTAHJAPTY DECT

7.1 3arajpHi mMoJI0KeHHS

Pamiomoctyn y cuctemi "KBanT-E" 3a6e3nedyeTscsi 3 BUKOPUCTAHHSIM CTaHAA-
pty DECT.

Craunapt DECT (Digital European Cordless Telecommunication) nns 6e31-
poToBoi TenedoHii OyB omyomikoBanuit y 1992 pomi. Bin takox sik i GSM, € TBOpiH-
HAM €BpONEHCHKOro iHCTUTYTY CTaHAapTiB mepenadi mauux ETSI 1 sBise coboro
CTaH/iapT, "0 3IHMIIOB 3 KiHUMKa mepa". 3HAYHMH PO3BUTOK CTaHAAPT OAEPXKAB Y
1994 pori, koxu OyIu IPUIHSTI TOMOBHEHHS, 3B'13aHI 3 ayTCHTU(]IKAI€l0 a0OHEHT-
CBKUX CTaHIH, B3aeMomiero Mepesxk DECT i3 ISDN 1 MepexxaMu pyXOMOTO 3B'SI3KY
cragnapry GSM. Tlepuri mpoMUCIIOBI 3pa3Ku CHUCTeMH OyJu MPOJEMOHCTPOBaHI B
1993 porii Ha Bucraii CeBi, Ha sikiit Gipmu Siemens, Ericson 1 Olivetti npogeMoHC-
TpyBaJIM anapaTypy 0e3IpoToBOi mepeaadi MOBH i AaHUX Ha 0a3i cranmapty DECT.
3apa3 Ha yKpalHCEKOMY PHHKY IpencraBicHe ycratkyBaHHa DECT dipm Siemens
AG, British Telecommunications, LG, Samsung 1 Nokia.

7.2 Texniuni ocodmmBocti DECT

Crannmapt DECT 6a3yeThcs Ha IIUIKOM ITUQPOBIH mepenadi JaHUX MiX 0a3o-
BUMH pajiOCTaHLIAMH 1 panioTenedoHaMH 3a TEXHOJOTIEI0 MHOXHHHOTO JOCTYILY 3
yacoBUM noxinoM kaHaiiB — TDMA (Time Division Multiple Access) Ha BincTaHi Bij
5...300 m o 10 kM.

Ha puc. 7.1 mokazano opranizamiro 38's3ky LICK "KBanT-E" 3 BUKOpHCTaH-
HiM DECT. 1linkoM IyIUIeKCHUHN 3B'I30K 3a0€3MeUyeThCs 3a JOIIOMOTOI0 YacOBOTO
nymiekcyBants — TDD (Time Division Duplexing). BuxinHa moTyKHICTh niepe/iaBaua
B DECT-cucremax 3Bu4aiiHo He nepeuinye 10...250 mMBt. [lnsg HKHBOI TpaHuLi
BUTIPOMiHIOBaHOI TOTY>XHOCTI B 10 MBT y nmestkux kpaiHax HaBiTh HE IOTPiOHO Opatn
(y HaIliOHAJTLHUX OpTaHiB HATJSAAY 32 BUKOPUCTAHHSM PaJiodacToT) TO3BLT HA €KC-
uryaTauiro cucremu. JlianmazoHn pasio4acToT, BAKOPHUCTOBYBAaHHM JUisi pOOOTH CHUCTe-
M 1880-1990 MI'm (mpyra penaxuis cTaHAapTy 301UIbLIyE BEPXHIO YacTOTy JIO
1937 MI'n). Pobouwnit miama3oH crnovatky OyB po3aiieHuit Ha 10 4acTOTHUX KaHAIIB.
Posmmpenns mo 1910 MI'n 3abe3neuye 16 xanamis, a 7o 1920 MI'n — 22 pobouunx
KaHaJH.
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Ipu 22 yacToTHUX KaHaiax oqHa 0azoBa pamioctaiis DECT mMoxe omHOYA-
CHO HaJaTH 10 264 MyIUIEKCHUX KaHAJIB Ieperavi MOBH UM JaHHUX JJS 0e3IpOTOBUX
aboHeHTiB. TOMy Take yCTaTKyBaHHS 1I€aTbHO IMiTXOAWThH IUIsl OpraHizaimii MoOiTh-
HOTO 3B'SI3Ky TaM, [Ie Ha HEBEJHKiil IUIomI 30cepeeHo 6arato aboHeHTiB. EMHICTH
(TIOKa3HUK, IO BPaxOBY€E HAMPYKEHICTh aDOHEHTCHKOTO Tpadika, MIUPHHY BUKOPHUC-
TOBYBAHOTO Jiala3oHy i IUIOILY MOKPUTTA) y cucteMi DECT € HaWBHUIIOIO B MOPIB-
HSIHHI 3 1HITUMH CHCTEMaMH MOOITLHOTO ITUGPOBOTO 3B'SI3KY ¥ y BHITAIKy HaHTIpOC-
timoi opranizanii DECT cucremu cknanae 500 Epn/MFu/KM2 (et mokasHUK IS
GSM-900 nopismioe 10, a mst DCS1-800...100 Epa/MI 1i/km’).

OnO

| {KBC

71 [2B+D O
o=
10 km &

Pucynok 7.1 — Cxema 38 s13xky DECT

7.3 Texuiuni xapakrepuctuku DECT

Cucrema DECT 3a0e3meqye:

—  POYMIHTI' MK PI3HHMH MOJIHMBUMH MicUAMH IepeOyBaHHA aOOHEHTa,
OXOIUJICHUM MEPEeKeI0: OYAMHOK, 0(iC, YaCTKH JIOKaJIbHI KOMEPIIiiiHi 30HHU (aepomop-
TH, BOK3aJIM, TOPTOBI IIEHTPH, TOIIO) Ji¢ BUCOKA IIITbHICTh HABAaHTa)KCHHS;

—  mepenady (CympoBix) aboHEeHTa B Mexkax ofHiel 1 Tiei xk mepexi. Llsg dy-
HKIIiSI TTepen0adacThCcsl TUTBKA B paioHaX i3 CYIUIBHUM DPAiOTIOKPUTSIM 1 BHMAarae
CHHXpOHI3alii BCiX pagionopTiB 6a30BUX CTaHIIH y IIbOMY paioHi;

—  TaEMHICTB 3B'SI3KY 1 3aXHCT BiJl HECAHKIIIOHOBAHOT'O JIOCTYILY;

—  curHamizamiro OaratogacToTHUM KojxoMm (DTMF) nns BiZHOBICHHS iH-
(dhopmMarrii mpo miciie po3TanryBaHHS.
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V¥ tabn.7.1 noxaHi ocHOBHI TexHiuHI XapakrepucTuku DECT.

Tabmus 7.1 — OcHoBHI TexHi4HI XapakTepucTuku DECT

BasoBwuii yacrtoTuuii mia-

1880-1900 (1880...1920 €spoma), (1910...1930

na3zol, MI'n. Jlatunceka  Amepuka), (1900...1920 Kurail),
(1880...1900 Pocis)

KinbKicTh 4aCTOTHHX KaHaiB 10

Po3HOC kaHaIIiB 33 4aCTOTOIO 1,728 MTI'i

KinpKicTh 9acOoBHX ITyTIIICKCHUX 12

KaHaJiB

TpuBaiicTh Kagpy nepenadi 10 mc

Meton Moy ALl GMSK npu BT =0,5

Cruck romocy ADPCM (G.726)

CepenHst BUXiIHA MTOTYXHICTb 0,01 Bt

Paniointepdeiic crangapty DECT po3paxoBaHHi Ha repenady MoBiIOMIICHb
1 HaJAHHS MOCIIYT, 110 3IACHIOIOTHCSA Ha TeIe()OHHUX MEPEKax 3arajibHOr0 KOPHC-
tyBaHHs TM3K, i inpoBuX Meperkax, 0 KOMYTYIOTECS, 3 IHTErpalli€lo MOCIyT aHa-
norigao 3 mMepexamu GSM y DECT BukopuctoBytoThcsi DAM-xapTu, 1O MICTSTH
iH(popMarito, aHaJoTiyHy Ti€i, mo 3ammcaHo Ha SiM-xapti. [lepenbauenuii Takox
BapiaHT BUKOPHCTAHHA JICIIEBUX a0OHEHTCHKUX CTaHIIN 0e3 imeHTHdikamifHuX KapT
4 i3 BcraBHUMH Kaptamu. [Ipu nisomy DECT nependavae ayxe KOPUCHY QYHKIIIO —
peecTparito aboHyBaHHS 3B'3Ky e(ipoM.

MaxkcuManbHa IpOeKTHA IIITbHICTE Tpadika B TOAWHY HaHOLIBIIOT0 HaBaH-
TaXCHHS B IPHBATHHX (BizoMumx, odicHHX) Mepexax cknamae 10 000 Epm/xm’® uu
50...100 Twc. TepMiHaﬂiB/KMz, TONI SK JUIsl KOMEPIIHHHMX Mepex — [0
40 000 Epsn/km”. MakcuManbHe po3paxyHKOBE 3HAUEHHs WIIBHOCTI Tpadika B CHC-
temax Tuny Telepoint, mobynoBannx 3a cranaaprom DECT, 5 000...6 000 Epn/km’,
0 Maiike Ha JIBa MOPSIKU BUIe, HiX y GSM.

Bucoka ehexTHBHICTF BUKOPUCTAHHS BHIIEHOTO YaCTOTHOTO Jiala3oHy J0-
CATaeThCs 32 PaXyHOK BiJMOBJICHHS Bijl 3aKpiIUICHHS 4acTOTHUX KaHamiB. lle crae
MOXUTUBUM 3aBisku npouenypi CDCS (Continuous Dynamic Channel Select) nuHa-
MIYHOT'0 BUOOPY BUTLHOTO KaHAY 3 OI[IHKOIO HOT0 3aBajocTidkocTi. Taka mporeaypa
JIO3BOJISIE BCTAHOBJIIOBATH 0a30Bi cTaHIlii B Oe3mocepeHiil OIM3bKOCTI OJMH Big OJI-
HOTo 0e3 MMOMITHUX YTpar SIKOCTi 3B'SI3KY.
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7.4 Cdepu 3acrocyBanuss DECT-cucteMu

OcHoBHuMH cdepamu 3actocyBanHs DECT € cucTeMu MIKpOCTITBHUKOBOTO
3B'13Ky 111 Oi3Hecy (6e3apoToBi Bimomui ATC mist cepeaiHiX 1 BENUKHUX OpraHi3allii,
PO3MOiIEHNX BUPOOHHUITB, 3aBOJIiB, TOIIO), IPUCTPOI0 aOOHEHTCHKOTO JOCTYITy 10
TEJIEKOMYHIKAIIifHOT MepeKi 3aralbHOro KOPUCTYBAaHHS, SIK abTEpPHATHBA CTAaHIAPT-
HOMY TMpOBimHOMY minkmtoueHH0 (WLL), OTHOCTUTLHUKOBI pamioTernedoHu/pasio
ATC nns 6yauHKY 1 Masux odicis.

[MinknroueHHs aOOHEHTIB 10 MepeX 3B'SI3KYy 3a JOIIOMOIOI0 yCTaTKyBaHHS
DECT Moxe BUSBUTHCS CKOHOMIYHO OUTBII €()CKTHBHUM (2 B JESIKMX BUIAIKAX €IH-
HO MOXXITMBHM), HK CTaHAapTHe KaOembHe. Taki CHCTEMH IIBUAIIEC BCTAHOBIIOBATH,
MIPOCTIIIEe PO3MIMPIOBATH, BOHH JIETIII B KEPyBaHHI, HATIHHIII B €KCIUTyaTaii.

AOOHEHT MiAKIIOYAEThCS 332 JONOMOIOK TMPHUCTPOIO (HIKCOBAHOTO JOCTYITY
(FAU), ycTaHOBIIFOBaHOTO, SIK MIPABHJIO, 30BHI XKHUTIA 9 0(iCy, IO Ja€ KOPUCTYBAUY
MOJKJIUBICTh BBIMKHYTH 3BHYaifHC aHAJIOTOBE YCTATKyBaHHs, HANPHKIAA Telne(OHHI
amapatu, ¢akcy i MogeMHu. Y cTaTKyBaHHS WLL 3a0e3nedye MOBHHMA TOCTYI 10 BChO-
o cepBicy TeneoHHOT MepeKi.

BesnmpoToBi cranmii, mo BMuKarThCsA 1m0 Bimomuoi ATC, BaximBi, Hacamiie-
pen, Ans opraHizariil, sKuM HeoOX1IHO, 00 MpamiBHAKA OYJIH MOCTIHHO JTOCTYITHH-
Mu. IcHye GaraTo BHIIB HisIIBHOCTI, 32 SKUX BiAMOBiAb 1o TenedoHy: "Bin B odici,
ane B JaHWH MOMEHT BMHIMIOB!" — aOCONOTHO HempuitHATHA. Y 6aratbox 001acTsIX
M'SITHXBUJIMHHE 3BOJIIKAHHS B YeKaHHI (haxiBIis, 1110 BUIIIIOB, MOXKE ITPU3BECTH JIO Ce-
piiozHuX HacmigkiB. B ocHoBy DECT moKiIaneHa KOHIETIIis a0COTOTHOT TIepCcoHalli-
3arii 3B'SI3Ky, KOJH BiJl CTApOTO MPHUHIUITY "TenedOoH KOXHIH POIHHI, KBAPTHPI 4n
pobodomy MicITI0" MepexoaaTh A0 HOBOTO — "TenedoH KOXKHIM JroaiHI".

YcrarkyBanust craunapty DECT MoXHa BHKOPHCTOBYBATH JJIsl OpraHizatii
0€3IpOTOBOTO PYXOMOTO 3B'SI3KY 1HIUBIAyabHOTO KOPHCTYBaHHS, JIOKAIBHUX 1 TJI0-
OapHUX MepeX PyXOMOro 3B'sI3Ky. BoHM BMHUKarOTh MOOITPHUX aOOHEHTIB 10 BUKO-
puctoByBaHoro B opranizamii ATC, yTBopiooun €uHy TelIePOHHY CHCTEMY, CXOKY
3a CTPYKTYpOIO 31 3BUYafHUMH CHUCTEMaMH 3B'si3Ky. €/MHA BIMIHHICT — MacIuTal.
CTBOPIOETBCST CBOSI MIKPOCTUIFHMKOBA BiZloM4ya Mepeka 3B'SI3KY, IO OOCIyroBye
TUTBKH CHIBPOOITHHUKIB OpraHi3alii.

PosrsimaeThcst MOXKITMBICTD BMUKaHHS PyXoMoi cTaHIii Mepexi GSM no mMe-
pexi DECT. Y upomy Bunaaky mik cucremamu DECT i GSM Gyzne BUKOPHCTOBYBa-
TUCS TaTEHTOBAaHMH CTHK 1, I[IKOM MOJKJIMBO, 1[0 CTal[lOHApHA YacTHHA CHCTEMH
DECT i pyxoma ctaHmiss GSM OynyTs 00'eTHaHI B OMHOMY YCTaTKyBaHHI, K IIe BXKE
3po0biieHo B excniepuMeHTanbHi cucremi DECT/GSM xonnepny Ericsson. Y 1inomy,
oprasizaris moctymy uepe3 cuctemy DECT Ha mepexxax GSM € onTHManbHUM pi-



72

IICHHSM Y MICIIIX 3 BUCOKMM HaBaHTAXXECHHSIM, a TAKOX y THX BUIIAJKax, KOJIU HEOO-
X1IHO HaIaTH ORI JAemIieBy CIyKOy 3B'S3Ky, IO mepeadayac 0OMeXeHY PyXOMICTb.

IIpu Buxopucranni DECT pa3zom 3 MepexaMu GSM 10 TOSBH TPETHOTO TTOKO-
JIHHS CHCTEM PYXOMOTO 3B'SI3Ky MOXKHa peanizyBatu ciayxou PCS/UMTS (nepcoHa-
JBHOTO 3B'SI3KY 1 BMUKaHHS YHIBEPCAIBHUX PYXOMUX TEPMIHAIIB).

7.5 ®@opmyBaHHA curHajis crangapty DECT

Po6ounii giamazon wacror DECT 1880...1900 MI' po3ainenuit Ha 10 panio-
KaHaJiB 3 24-Ma 4acOBMMHM KaHalaMM 3B'A3Ky Ha Hecydy. Po3HeceHHs Hecydmx
1,728 MI'n. 3axucHu YacTOTHUH iHTepBan Mk pamiokanamamu 210 k['mo. s nepe-
J1adi OBIZJOMIJICHB pa/iioKaHaJIOM BHKOpHCTOBYeThCS GMSK momymsis (BT=0,5).

V cranpapti DECT aHanoroBuii MOBHUH CUTHAN ITEPETBOPIOETHCS B (P POBHiA
3a anroputmMoM AJIIKM (amantuBHO0O qudepeHLialIbHOI0 IMITYJIbCHO-KOJI0BOKO MO-
IYJSIII€r0) 31 MBUIKICTIO 32 KOIT/C.

[TakeT MOBHOTO IOBIIOMJICHHSI 3aITUCYETBCA B OydepHHit 3amam'aTOBYIOUHI
MIPUCTPIiH i IepenaeThes MOTIM Y YaCOBHX iHTepBaax MmoBHOro 7DMA xaapy 3i NIBH-
nkicTio 1152 k6it/c. Y KOXHIM pajiokaHami mepeaadya MOBIIOMIICHD 3/iIHCHIOETHCS
10-MiTiCeKyHTHUMH KaapaMu, 10 MicTATh 12 map yacoBux iHTepBaiiB. [loBHuH Kaap
MOJUIETHCS HA JIBa YaCOBHX IHTEpPBAIM: iHTEpBall mepenadi Bin (ikcoBaHOI 1O py-
XOMOI CTaHIIlil i iHTepBan 3BOpOTHOI nepeaadi. J{ist CHHXpOHi3aIii BUKOPHCTOBY€ETh-
csl CymepKajp, sSIKHi CKIagaeThes 3 16 kaapiB. 3a aHAJOTIE0 i3 HAIIMKIOBOIO CHH-
XpoHi3zauieto B Tpaktax £1. Cynepkajp iHOZI Ha3UBAIOTh MYJIBTHKAIPOM.

JosxuHa ogHOTO Kajapy cknanae 417 mkc. [lepenanuii y kaapi makeT MiCTHTh
416 6iT. 3 HEX 32 OiTH (SKI BKJIIOYaIOTh 16 OIT TAKTOBOT MOCIiAOBHOCTi) BUKOPUCTO-
BYIOThCSl Ui CHHXpOHizarii SY; 48 OIT npuaiISOThcs Ha KaHAJT CHTHAITI3AIil
(Signal); 16 6it kon 3axucty Bix nomuiok (CRC); 320 6it npusHaveHi s nepenadi
iHpopMarii; 4 nepeBipoYHUX OITH, 32 IKMX BUILIMBAE 3aXMCHUH IHTEPBaI, IO BiJIIO-
Bimae 60 Oit.

[IBuaKicTh Mepenadi moBigoMiIeHb iHPOpMariitauM kaHaoMm 32 k6it/c. [lIBu-
JIKicTh Tiepenadi B makeTi 41,6 k6iT/c. CTpykTypa Kaapy mokazaHa Ha puc. 7.2.

Kanp 10 mc

<

Kanan 1 |KaHan 2 | |KaHan I2| Kanan 1 | Kanan 2
—_— e —_— —_—

|KaHan 12
LA 4

32 48 16 320 4 60
Gitu | 6ir | 6ir OiT Giti OiT

28 42 14 278 3 52
MKC | MKC [MKC MKC MKC MKC
SYN Sign CRC Tudopmaris CRC  3axucHuii

TMaxker 417 mxc IHTEepBal

<

Pucynok 7.2 — Ctpykrypa kanpy DECT
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7.6 YcTaTKyBaHHS BY3JiB KOMYTOBAHOI'0 J0CTYMNY A0 Mepe:xi IHTepHeT

KomyroBanwuii mnoctynm aboHeHTIB 10 Mepexi [aTepHeT (dial-up) 3ab6e3neuyeTs-
cs1 3a nonomMororo yctatkyBaHHs IPOP (Internet Point of Presence) — IIyHKT IPUCYT-
HocTi InTeprer. CepBep oneparopa Mae BUXiJ 10 Mepexi [HTepHeT uepes muiro3 go-
CTymy i Yepe3 MOAEMHHI Myn 3abesnedye 3B'S30K 3 BHIIICHUMH a0OHEHTCHKHMH
komruiektramu ATC. PosrinsiHemo puc. 7.3.

W%K - | 10 PATC
i
TtAPB B(‘@L YK
-Upn
R MO 128x
128
E1
Ceprep ~ IPOP i 10 AMTC

Interned -
JTHO3 Monfu
HHii

nya

Ethernet |

.4 OKC-71

Cepsep CKC-7
—

Pucynok 7.3 — ®ynkuionansha cxema LICK «KBaut-E»

Tak y LICK "KBaut-E" BUAIISIOTECS AOOHEHTCHKI KOMIUIEKTH OJTHOTO 3 OJIOKIB
BAJIL. Ockinbku BAJI 3B's3anmii 3 KKC-32 omaum tpaktom E1, TO MakcHMaibHE YH-
cio AK mopisaioe 30. Bynp sikuii aOOHEHT, SIKOMY OIIEpaTOPOM HAIA€ThCS 3B'A30K 3
Iareprer, 3B'13yeThes 3 BuaineHnM AK mursixoM Habopy BiAIOBIZHOTO HOMepaA i, Bi-
JTIMKHYBIIH Tele(OHHUI amapaT, BMUKAE KOMIT'IOTEp 4epe3 MOJieM 10 a0OHEHTChKOT
JHii.
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Ockinbku aOOHEHTCHKI JIiHII aHAJOTOBI, TO IIBHIKICTh MEpeiadi, sIKY MOXKHA
OCATTH B JaHOMY BapiaHTi He mepeBumye 36 kOiT/c. Xova, y macmoprax JesKHX MO-
JIEMIB 3armcano 56 k0it/c.

JlitepaTypa, ika BUKOpMCTaHAa AJ5 MiAr0TOBKH po3aiay 7

1 udposas cuctema kommytanuu «Ksauty. O6opynosanne DECT. Cmpa-
BouHas nHpopmanus. — Pura:"KVANT-INTERKOM", 2005.

2 PomannoB B.M. 36ipuuk cxem no xypcy CKE3-2. Iludposi komyTamiiiHi
moiist, IICK «KBaut-E», SI-2000, EWSD / Yknagaui B.M. Pomannos, .M. ComoBch-
ka, [.B. CtoBOyH — Onmeca: OHA3 im. O.C. [Tomosa, 2004.

3 CoBpeMeHHbIE TEICKOMMYHHKAIMH. TEXHOIOTHH B SKoHOMHEKA. [1oj obrei
penakuueit C.A. Jlosroro — M.: Oxo-Tpenas, 2003.

4 BBH B2.2-1.Criopyau cTaHIliifHi MiclieBUX Tele(OHHUX MEPEK.

5 Comnosceka .M. Iudposi cucremMu koMmyTarii: HaBY. MOCI0. 3 TUCIUILTIHA
«Cucremn KoMmyTalii B enekTpo3B’s3ky». Monyns 3.4: «{udposi cucremu KomyTa-
mii» / I.M. Conosceka — Oneca: OHA3 im. O.C. ITonosa, 2007.

6 Comoscbka .M. Iludposi cucremu komyTamii. J[oBigKoBUi MaTepian s
MiATOTOBKH 1O TPaKTHYHHX, JaboparopHux poOitT Ta CPC muctmmrian «CuctemMun
KoMmyTamii B enekTpo3B’s3ky». Momyme 3.4. «lludpoBi cucremum komyramii» /
I.M. Comnoscbka — Oneca: OHA3 im. O.C. ITonosa, 2007.
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Po3nin 8

OCOBJIMBOTCTI BUKOPUCTAHHA IICK 3 IIICUCTEMOIO
KOMYTAIII MAKETIB HA TEJJEKOMYHIKAIIWHUX MEPEXKAX

8.1 Po3Butok IICK npu xoHBepreHuii Mepexx 3 KoMyTani€lo KaHatiB i na-
KeTiB

B ocTaHHI poKu HaAMITHUBCS TEPEXia Bil Pi3HOPITHUX TEICKOMYHIKAIIHHUX Me-
PeX, KOXKHA 3 SKUX IIPU3HAYCHA ISl HaJIJaHHS BY3BKOTO KOJIa TOCIYT, 1O MEPEeX Ha-
CTYITHOT'O TTOKOJIHHS, TaK 3BaHHUX, MYJIbTHCEPBICHUX Mepex. Y TakHX Mepekax Io-
P 3 mepemayero MOBHM 1 BUKOPHUCTAHHSAM KOMYyTaIlii KaHaJiB Oyne BUKOPHCTOBYBa-
THCS TIepesiada Pi3HOTo poAy AaHHMX 1 KOMYTallisd MakeTiB. Y MEepCleKTHBI KOMYTarlis
KaHaiB OyJne IIKOM 3aMiHeHa KoMyTali€o makeTiB. [Ipu mpoMy Taki mepexi Oy-
IyTh HalaBaTH yCi BIIU TEICKOMYHIKAIIHHUX TOCIYT — B/l TeIe(OHHOTO 3B'SI3KY 110
TenebaueHHs] BUCOKOT YiTKOCTI 1 TeleKoH(epeHii.

Jy>xe BaXIIMBY pOJIb Y TAKUX Mepexax Oyje IpaTH CHUTHANI3allisl, y TOMY YUCi
it CKC7. Ane ne He eIWHWIA BHJ CUTHami3alii. B manuii yac € 6araTo mpoTOKOIB
00MiHY CHTHAJIHHUMH IMOBITOMJICHHSIMH, Y TOMYy 4ucii U [aTepHer mportokon (IP).
CTuKyBaHHS MepeX TpaauLiiHOI TenedoHil 3 MepekaMH IMaKeTHOi KoMyTamii B Cy-
YaCHUX KOHBEPrOBAaHHUX MEPEkKaX 3JIHCHIOIOTHCS HA OCHOBI CIHIJIBHOT CHTHAJIBHOT
Mepexi, mo 3a0e3nedye He3alIe)KHe KepyBaHHS Mepefadcto iHpopManii i 3'eTHy040i
pizHOpinHI Mepexi. CribHA CHTHaJIbHA Mepeka JO3BOJIIE poBalepaM poOUTH pi3-
HopimHi mociyry, BaactuBi TGM3K, i3 THyUKICTIO i e()EeKTHBHICTIO, IO BIACTHBI
MaKETHUM MEpekKaMm.

IndpacTpykTypa CUTHAJILBHUX MEPEX PO3BHUBAETHCS B HAIPSIMY PO3IOIIICHOT
apxITeKTypH, 10 3aCHOBaHA Ha BUKOPUCTAHHI TeXHOIIOTIT Softswitch. Softswitch — e
MIPOTPaMHUI KOMYTaTOp, IO 3IiHICHIOE KepyBaHHA 3'€JHAHHIMH, MapIIpyTH3aIli€lo,
O1TiHrOM, NEPEeTBOPEHHSIM IIPOTOKOJIIB CUIHANI3ALIT JUIs PI3HUX MEpex 1 1HI QyHK-
i1 KepyBaHH:.

B nanwit yac HaitOinpm po3BuHyTa iHGpacTpykTypa TPM3K 3 BUKOpHCTaHHM
KoMyTamii kKaHaiiB. A morpebu aboneHTiB 3pociu. KpiMm TemedonHOro 3B'S3KYy, I0-
TpiOHO 3B'130K 3 [HTEepHET. BuKopucranus dial-up yxe He BIAaIITOBYe aOOHEHTIB i
oreparopam 3B's3Ky OBOAUTHCS Iie Opatu 10 yBard. JIis miABHINEHHS HIBHIKOCTI
IIMPOKO ToYaly 3acTocoByBaTH XxDSL pi3HuX BapiaHTiB. CHOYaTKy YCTaTKyBaHHS
ADSL nocrasnsnocs okpemo Big ATC i BMuKanocs 10 aOOHEHTCHKHUX JIiHIH OyIb-
skoi cucremu ATC. Hamam mocradaabHUKH KOMYTAIIMHOTO yCTaTKyBaHHS ITOYaIH
BIPOBa/KYBaTH YCTaTKyBaHHS IIUPOKOCMYIOBOTO JOCTyny B ycrarkyBaHHs ATC.
Tak y LICK S7-2000/v.5 BincytHe ycratkyBauus DSLAM, a IICK SI-2000/v.6 3a6e3-
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neuvyeTbest TakuM ycraTkyBaHHsAM. Y LICK S7-3000 BUKOPUCTOBYE sIK OCHOBHHMH KO-
mytaTop Ethernet-xkomyrarop tuny Fast Ethernet un Gigabit Ethernet i moctym 1o
Mepexi [HTepHeT Moke 3abesmedyBaTHcs depe3 KOMyTamliifHe mosie cTaHImii. Taka
CTaHIIiS MOKE IPSAMO MPAIIOBATH B MEPEeXi MaKeTHOI KOMyTaIlil. AHalOTi4YHa KapTH-
Ha i Ha LICK cucremu EWSD. Hanami, MoxiauBo, Take MOHATTS sik ATC 3HHMKHE, a
3aJIMIIATHCS [UTIO3W JTOCTYITY Pi3HUX CII0)KMBAYiB, TPAH3UTHI U KiHIIEBI BY3JIH KOMY-
Tallii i TpaHCTIOPTHI Mepexi.

8.2 Apxirexkrypa HHCK S7-2000/v.5
8.2.1 3aranbHa XapakTepucTHKA

IICK S7-2000/v.5 po3pobaena CraoseHcbkoro dipmoro ISKRATEL, 36upa€eThest
Ha Ykpaiti ciinbHuM nignpuemctsoM MOHIC (m. Xapkis).

LCK S7-2000/v.5 mMae THy9KYy MOIYJTBHY apXiTEKTypy yCTAaTKyBaHHS i IIpO-
TPaMHOTO 3a0€3MeYeHHs, TePUTOPIaNbHO PO3NOIUICHHHA a0OHEHTCHKUH ITOCTYIH, KO-
MYyTallilo i KepyBaHHs, LIEHTPaJi30BaHi €KCIUTyaTallilo i TeXHIYHEe 00CIyroByBaHH:,
IHTErpoBaHy CHCTEMY €HEPrOCIIOKUBAHHS.

O06nacTh 3aCTOCYBaHHS:

Ha MTM -y sikocti OIIC, TC i OIITC,;

Ha MMTM —y sixocti AMTC;

na TM CAP -y sxocrti LIC, BC, KC.

8.2.2 Texniuni xapakrepucrtuku IICK S7-2000/v.5

LCK SI-2000/v.5 — e BucokoTexHosoriyna, cyyacHa L{CK, mo xapakrepu-
3y€ThCS CY9aCHUMH MOXKIIMBOCTSIMH.

€muicTh By3aa komyTanii — 10 100 000 aHanoroBNx aOOHEHTCHKUX JTiHIN.

€EmHicTh By31a komyTaiii i foctymy — 10 4 000 aHATOTOBUX aOOHEHTCHKHUX
JIHIH.

€MHicTh By3aa goctymy — 10 704 aHANOroBHX aOOHEHTCHKUX JiHIH.

€mHicTh KoMmyTaniinoro mos — 240, 480 TpaxTiB E1.

Cepenne naBanTaxkenuss B T'HH na adonenTchky Jiniro g0 0,08...0,2 Epa.

Cepenne nHapantaxenHss B 'HH na 3’eqnyBanbny Jiniro 1o 0,8 Epi.

By3bkocmyrosa ISDN 6a30BOro A0CTYIY i IEPBUHHOTO TOCTYITY.

IupoxocmyroBuii aboHeHTCEKHI gocTym xDSL.

Be3aportoBuii abonentcokuii noctyn DECT, CDMA.

3’eanyBanbHi JiHii MOXXyTh BUKOPHUCTOBYBaTHCS AK (izmuHi 2-X, 3-x, 4-x
NIPOBI/IHI, TaK 1 3 BUKOPUCTAHHSAM aHAJIOTOBHX 1 HU(POBUX cCUCTEM Hepeadi.
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[Minrpumye ¢pynknii COPM i rpymu nociyr Centrex.

Ha 6a3i LICK $7-2000/v.5 moxmBa opranizauis Call- i Contact-neHTpiB 3
HAJIAHHSIM THTENEKTYaIbHUX HOCIYT.

Y LCK S7-2000/v.5 BUKOPUCTOBYIOTHCSI YCiI BUAM aOOHEHTCHKOI 1 JiHIHHOT
CHTHANI3aLi] TeJIe)OHHNX MEPEX 3aralbHOr0 KOPUCTYBAHHSI.

Hampyra enextpoxxuBnenns 48 B.

8.2.3 ApxitekTypa IICK SI-2000/v.5

Apxitexktypa LHCK S7-2000/v.5 6azyeTbcss Ha OIOPHOMY YCTaTKyBaHHI
(On0), mo meHTpamizye GYHKIIT eKCIUTyaTarlii i TeXxo0CITyroByBaHHS BCi€i TEPUTOPI-
anpHO posnonineHoi L{CK i pi3sHOTHIHHUX BUHOCHUX KOMyTaliitHUX MoxayiiB (BKM) i
BUHOCHHX a00HEeHTChKHX MoayliB(BAM), puc.8.1.

Bimnosigao no pexomennarii I7U-T Q.512 1ICK S7-2000/v.5 ¢pyHKITIOHATE-
HO PO3iJIeHa Ha TaKi BY3JH:

SN (Switch Node) — By301 koMyTallii;

AN (Access Node) — By3011 10CTyIy;

SAN (Switch Access Node) — By301 komyTaii i ocTyny;

MN (Manager Network) — By30J1 KEpyBaHHS;

SVN — By3011 HafjaHHS [TOCIIYT.

By3oa komyranii SN € rpynoBuM cTyneHeM KomyTauii i BUKOHY€E (YHKIIT
KepyBaHHsI yciMa By3JIaMH JOCTYIIiB, FeHepalii cTaTHCTHYHOI 1 TapudHoi iHpopMma-
Iii, TEXHIYHOTO OOCITYTOBYBaHHS 1 MOHITOPHHTY aBapiiHHX CHUTYyallid, MiATPHUMKH
¢yukuiit COPM.

Amnaparno SN npencrasinenuii moayinem MCA (Module Central, A), mo npu-
3HAYEHUIL:

— JUT CTBOPCHHS HEOJIOKOBAHUX 3'€HAaHb OyIb-SKMX KaHAIbHHX IHTEpBaliB
TPYIIOBUX TPAKTIB;

— posnoainy iHdopmarii 3a HanpsiMaMHy BiIIOBIIHO IO aapecHol iHpopmarii;

— MIATPUMKH 1 pyHHYBaHHS 3'€HAHb;

— IPOLIECOPHOTO OOPOOIICHHS CUTHAIII3AIIIT 1 3'€JHAHB;

— CHHXPOHI3aIl1 MOTYIIS;

— B3aeMOIIi 3 By3JIOM KepyBaHHSI MN.

€mHuicTs KoMmyTauniiiHoro moasi moxyasa MCA ckianae 240x240 (emHicTb
Mmarpuni komyTtanii 7200 Touox) un 480x480 TpakTiB E£1 (eMHICTH MaTpuIi KOMyTalii
14400 touok). KomyTamiitHe mosre 1yoimpoBaHe, ogHOKackagHe Tumy U, HeOIokoBa-
HE.
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VYci By3nmHM JOCTYyIy HE3aJleKHO BiJl TOTO, pO3TAallOBaHI BOHHU JIOKAIBHO YU
BiganeHo, BMHKAOTECS B MCA Tpaktamu E1 3 BHKOPHUCTaHHSIM MPOTOKOIY MEpEKi
nocrymy V5.2.

Iporoxon V5.2 BUKOHY€E BCi OCHOBHI 1 JONMOMDKHI (yHKIIT KepyBaHHS BHU-
KJIMKaMH, a TaKOX (YHKIIT MepexxHoi B3aemosii. CHrHaIbHUN nipoTokon V5.2 3abe3-
Neyye KOHIEHTPALil0 HaBaHTAXKEHHS 1 TMHAMIYHE NTPU3HAYCHHS KaHAIBHUX IHTepBa-
JIiB, MATPUMYE TIEPBUHHMIA MocTyN 10 ISDN, 3a0e3neuye pe3epByBaHHS MPH BiJIMOB-
JICHHI TPAKTy HUISIXOM IEPEKITIOYCHHS Ha IHIIHUH TPaKT.

TCP/IP

icomyrauii; __By3on komyramii i noctymy
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By3oa xepyBannss MN
TepmiHasl KepyBaHHS

Pucynok 8.1 — Apxitekrypa LICK S7-2000/v.5

IMo V5.2 mMoxyTe OyTH TiepedaHi HACTYIHI MPOTOKOJHM BCTAHOBJICHHS 3'€lI-
HaHHSA:
— aHaNoOro-nuIeiipHOT ab0HEHTCHKOT CUTHATI3ALIIT;
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— 1poBoi abOHEHTCHKOT cHrHai3alii (6a30BOT0 1 MEPBUHHOTO JIOCTYITy JIO
ISDN).

Kpim mporo mo V5.2 mepenaeTses makeT Ciry>KOOBUX IPOTOKOIMIB (KepyBaHHS
CUTHAJIBHIMH 1 PO3MOBHUMHM KaHAJIaMH, a TaKOXX TpakTtamu E1). Y HyIb0BOMY TpaKTi
opranizyerscs Qisnunnii C-xaHan (HaOlp HEOOXiAHUX IMPOTOKOIIB). Y OyIb-KOMY
IHIIOMY TPaKTi OpraHi3yeThcs pe3epBHU pizmunnii C-xanan (y 16 xaHaIBHOMY iH-
TepBai).

V5.2 mictuth Bix 1 1o 16 TpakTiB E1, KiNbKICTh TPaKTIiB 3aJ€KUTH BiJ] KiJlb-
kocti AJl, BBIMKHEHHUX /10 By3na AN i cepeJHbOr0 CyMapHOTr0 HaBaHTaKeHHs Ha AJL.

By3oa noctynmy AN npu3HadeHHUN 111 CTHKY 3 a0OHCHTCHKUMH JIHISIMA 1 BU-
koHye ¢yHKIiT BORSCHT nist aHAaJIOTOBUX a0OHEHTCHKUX JIiHIH, opraHizye mudpoBi
KaHaJIM 7151 a0OHEHTCHKUX JiHIA 6a30Boro noctymy (2B+D) i mepBHHHOTO NOCTYILY
(30B+D) ISDN, Bmukae abonentchki minii xDSL, 6e3aporosi AJl WLL DECT i
CDMA, 3abe3neuye curnamizamiro mo AJl i KOHIEHTpamito aDOHEHTCHKOTO HaBaHTa-
JKCHHSL.

AnapaTHo BY30J1 JOCTYNY MPEICTAaBICHUH JOKaTbHUM Moxayiem MLC
(Module Location, C). Y 3a1€XHOCTI BiJ] yCTAHOBJICHOTO MPOrPAMHOT0 3a0€3MECUCHHS
BY30JI JIOCTYIy MOKe OyTH peasli3oBaHHH sK:

By3bkocmyroBuii By30a mepe:ki goctynmy — AN-NB (Narrowband) Bukopuc-
TOBY€ETBCS JATISL:

— BMHKaHHS aHAJIOTOBUX aOOHEHTCHKUX JiHIN (EMHICTh NPH BMHUKAHHI TUIBKH
AAIJI Big 320 mo 704);

— BmukaHHs [{AJI 6a3oBoro noctymy (28+D) mo 320 LHAJL;

— smukanHs [{AJI nepsuaHOTO noctymy (308 + D) mo 20;

— TIIKITIOUEHHs TPakTiB E1 1y 30BHIMIHIX HAmpsAMIB 1 3'€JHAHHS 3 By3JaMU
SN un SAN — Big 16 mo 32;

— BmukanHsA A3JI (AN-NB KOHBepTy€e aHAJIOTOBY CHCTEMY CHUTHANI3allii B CHC-
TeMy CHUTHaNi3allil BUIUICHUMH CHTHAIBHUMH KaHanamu y TpakTi IKM, s komyTa-
nidHuX By31iB SN uu SAN);

— BUKOHAHHS (QyHKIIH KOHBEpPTOpa CHI'HaNI3all].

By3on nocrynmy AN-NB Bmukaetscst 10 SN uu SAN TpbOMa ud 4OTHPMA TPaK-
tamu E1 npoTtokonom V5.2.

IupoxocmyroBuii By30J1 mepexi nocryny — AN-BB (Broadband) npu3na-
YeHUH IS IHTerpallii B OJHIM MBUAKICHIA aOOHEHTCHKIHN JiHIT BCIX HEOOXITHUX IS
KOpHCTyBaua MOCIYT — BiJl TeJIe)OHHOTO 3B'SI3KY 10 BHCOKOIIBHKICHOTO JIOCTYILY B
[HTepHeT, mepemaui MyJIpTHMeENiiHOI iHpOpMamii, Bigeo, Tomo. AN-BB po3niise
Tpadik maHWX 1 MOBH, Tpadik JAHUX HAIPABIIETHCA B MEPEXY IMAKeTHOI KOMyTamii
(ATM) B 00xin OIIC.
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Jlo By3na AN-BB BMHKaIOTbCSl BUCOKOIIBU/IKICHI IIM(POBI a0OHEHTCHKI JiHIN
xDSL:

— cumeTpuyHi SDSL (WBUAKOCTI BiJ KOPHCTYBada O MEpEXi 1 Bix Mepexi
JI0 KOpHCTyBaua ofHaKkoBi — Oing 2 Moit/c). Cumerpuuni AJl 3acTOCOBYIOTBCS ISt
KOpHCTYBauiB Ji10Boi chepr i BUKOPHCTOBYIOTHCS IS BileOKOH(EpEHIIiH, BipaBs-
JICHHS 1 IPUHOMY €JIEKTPOHHOI IOIITH IPH MaKCHMaJbHOMY 3aBaHTA)XCHHI KaHAIY,
nepenadi i MpuiioMy BeIHKOTo 00csATy iH(hopMaItii;

— acumerpuyHi ADSL (mBuaxocTi Bix Mepexi a0 KopucTyBada Oimst 8
Mobit/c, Bix kKopucTyBaua g0 Mepexi 1o 1 M0it/c). BUKOPHCTOBYIOThCS B OCHOBHOMY
JIOMaIIHIMK KOPHCTYBauyaMH — BiJIeO Ha 3aMOBJICHHS, BUCOKONIBHIKICHUH [HTEpHET,
BeNMKi 00csTH naHuX 3 [HTepHeTY (Bifeo, MyIbTHMeE/Ia), IUCTaHIIIHE HABYaHHS.

€mHicTh By3aa AN-BB cknanae 96 abonentiB ADSL uu SDSL.

By3on AN-BB peanizoBanuii Ha 0a3i moaysss MLC, 1110 MOXe MIiCTUTH B 001
YH TUIBKY ITMPOKOCMYTOBE yCTaTKyBaHHS — YUCTHH IIMPOKOCMYTOBHH BY30J1 MEPEXKi
nmoctymry AN-BB — 4u K BiH MOXK€ MICTHTH B €001 TaK0XX BY3bKOCMYTOBE YCTaTKY-
BaHHS — 3MimaHni (KoMOiHOBaHUIT) By3011 Mepexi goctyny AN-NB/BB.

Bysmu mepexi nocryny AN-BB uu AN-NB/BB MoxyTh OyTH BBIMKHEHI /0
KoMyTaliiHoro By3na SN/SAN 3a 1OIOMOrol0 CTeKa MpOTOKOMIB iHTepdelcy V5.2
yepe3 TpakT E1. [ goctyry mo Mepexi maketHoi komyTanii A7M BHKOPHCTOBY€ETh-
cs STM-1 (155,52 M6it/c), mo 3abe3neqyeTsesi KOHTpoliepoM Moyt MLC.

By3oa 6e3aporoBoro gocryny — AN-WLL (CDMA) 6a3yeTbcsa Ha TEXHOJO-
rii CDMA nianazony 4actoT paniokanany Big 824 MI'u mo 894 MI'n i BMukaerbes
oe3mocepenuro 10 SN/SAN intepdeticom V5.2. basosa cranuis AN-WLL moxe Oytn
poO3MilIeHa pa3oM 3 KOMyTalitHUM By310M SN/SAN 4u sIK BingajeHui By30J Mepe-
Ki TOCTYyITy.

VY By3on AN-WLL (CDMA) MoxXyTh BMUKaTUCs: aHajoroBi TA, TakcooHw,
aHaJIOTOBI MOJIEMH Ha MIBHIKOCTAX 10 56 KOIT/C, 3 opraHizaliero nepeaadi nudpoBux
JTAaHUX Ha MBHAAKOCTI 64 kOiT/c um 128 kOiT/c mpu HagaHHI 0E3POTOBOTO JOCTYILY 10
Internet. Binnanennii Monynb (Remote Access Unit — RAU) n03BoJIss€e BMUKATH CTaH-
JIapTHI aHanoroBi tenedoHHi anapaty, (GakCUMIIBHI arnapaTd, 44 MOJEMH TepMiHa-
JIB MepeKi nepesadi JaHuX, 110 NPaniooTh iHTepdeiicom RS-232.

Byzon AN-WLL (CDMA) moxe (GYyHKIIOHYBaTH B OIMPOKIA CMY3i 4acToT i3
30HOIO TIOKPHUTTS JiameTpom 15...25 km.

Byson 6e3aporoBoro gocryny AN-WLL (DECT) ©a3yeTbcsi Ha TEXHOJOTIT
DECT niana3ony 4actoT paaiokanany Bin 1880...1900 MI'ny i BMukaeTbest Gesmnoce-
penubo 10 SN/SAN. ba3osa cranMist AN-WLL moxe OyTd po3MillieHa pa3oM 3 KOMY-
TariftHnM By31oM SN/SAN 4u K BimmajeHHH By30J Mepexki JocTymy. BimmameHuid
Monyib (Remote Access Unit — RAU) sBiisie coboto cranmapTauid Tepminan DECT.
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OcHoBHOI0 ocobmuBicTi0 AN-WLL DECT € noBHa cymicHicTs i3 LICIC Ha piBHI mo-
CIIyT MEpEXi 3B'SI3KY.

By3oa komyTauii i goctyny SAN (Switch Access Node) siBnsic co060r0 MOB-
HOQYHKIIOHAJBHY cHcTeMy Manoi eMHocTi. OIHOYacHO BUKOHY€ (yHKILIT By3lia KO-
MyTaIlil i By3Jia MEpExKi JOCTYIy.

Yucno abOHEHTIB, MO 0OCITYyTrOBYIOTEC, ogHUM SAN ckiamae Bin 2800 mo
4000 aboHEHTIB.

AmnapaTHOI0 TIATGOPMOIO IIHOTO By3Ja € NiHiitHuiA Moayns MLC i3 mporpam-
HUM 3a0e31eYeHHsIM aBTOHOMHOI CTaHII].

o omHoro SAN nipu BukopuctanHi moayist MLC MakCUMallbHO MOXKHA BBiM-
KHYTH:

— 10 704 AAJI (10KanbHO);

— 1o 32 tpakriB E1 st opranizauii MiKCTaHIIIHHOTO 3B'SI3KY 1 BMUKaHHS BY3-
JIB MEPExKi I0CTYILY;

— JI0 TPHOX CTAaHAAPTHUX BY3MiB HOCTymy (AN), KokeH eMHIicTIO Bix 320 1o
704 AAJL. lns BMHKaHHS BY3JiB IOCTyIy AN BUKOPHCTOBYETHCS TPH UM YOTHPH
Tpaktu E1.

V 3aeXHOCTI BiJl yCTAaHOBJIEHOTO IPOTPaMHOT0 3a0e3MeUYeHHs, By30Jl KOMY-
Tamii i ZOCTyImy MO>Ke BUKOPHCTOBYBATHCS SIK ITIMPOKOCMYTOBHI U O€3IpOTOBHH BY-
3011 KoMyTatii i mocrymy. KepyBanus SAN 3miHCHIOETHCS 32 JOIIOMOTOIO By3la Kepy-
BaHHS MN.

Bmukaersest SAN o By3na komyTauii SN tpakramu E1/V5.2. KinbkicTb Tpak-
TiB BU3HAYA€THCSA PO3PaXyHKAaMH BiIMOBIAHO 10 HaBAHTAXCHHS.

By3oa kepyBanns i Trepminan kepyBauusa MT MN (Manager Network) 6a-
3yeThest Ha Tuiatdopmi MN, o sBiisie co0010 PO3MOiIeHy porpaMHo-anapaTHy ap-
XITEKTYpY 3 TEXHOJIOTI€I0 KIIEHT/CEpBEpP 1 PENATHBICTCHKOIO 0a3010 JIaHUX, 110 rapa-
HTY€ MalOyTHE TaHOI CUCTEMH KepyBaHHS.

OnuH By301 KepyBaHHS MN 103BOJISIE KEPYBATH MEPEKEIO 3aralbHOI0 €MHIC-
Ti0 10 100.000 aboHEHTIB.

Bynyerbcst By30a KepyBaHHSI Ha 0a3i OJJHOTO YM JAEKLIBKOX IEPCOHAIBHHX
KOMIT'TOTEpiB — poOouMX cTaHuiil. sl KepyBaHHS BEJIMKOIO CUCTEMOIO BY3JiB JJOCTY-
My, po0OYi CTaHII1 PO3IINAIOTECS Ha cepBep By3na MN, iHmri — sk kiieHtd MN. [ns
BiJAJICHUX BY3JiB JOCTYITy MOXIIMBE 3aCTOCYBaHHS TepMiHaNiB KepyBaHHI MT —
MopTaTuBHUX KoMn'torepiB Notebook. Ilponec ekciutyaTanii 3aCHOBaHH Ha B3a€EMO-
Iii omeparopa i3 cucremoro 3a gonomoror MN un MT. 3B's30k Mix MN 1 komyTa-
OifHEMH BY3JIaMH YW BY3JaMu Mepexi goctymy SI-2000/v.5 peanizoBaHa 3a Iomo-
Mororo npotokory TCP/IP.

By3nau naganus nocayr SVN BUKOHYIOTH pi3HI KOMITIOTEpHI 3aaadi, HEOO-
XiJIHI OIepaTopy Mepexi 3B'S3Ky, peasli3yloud CUCTEMU PO3PaxyHKIB 3 aOOHEHTaMU
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(y KpemuT 4u 3 pi3HUMH BHJIaMU IOTIEPETHBOI OIUIATH), CHCTEMH PO3ITi3HaBaHHS T0-
JIOCOBOTO 3allUTy, LEHTPH OOCIyTrOBYBaHHS BHKIHWKIB, 1H(OpMAIiifHO-IOBIIKOBI
ciTyx0u, TOIIO.
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Po3nin 9

BY3JI1 ABOHEHTCBKOI'O JOCTYITY LICK S7-2000/v5.
9.1 ITo6ynoBa Jiniiinoro moxyas MLC

Bimmosigao no apxitektypu IICK Ha ocHoBi MLC opraHi3yeTbcss a0OHEHT-
CBKHI JIOCTYT OYb-SIKUX TUTIIB aOOHEHTCHKUX JIIHIMH.

PosrisiHemo poxnanHime ¢yHkuioHansHy cxemy MLC (puc. 9.1).

OcHOBHIMH OJIOKaMU MOJYJIS € aDOHEHTCHKI KOMIUICKTH Pi3HHUX THIIIB.

Monyns MLC ue anapatHa peamizamis By3miB AN i SAN. Monyms MLC me-
penbavae 3aMHUKaHHS BHYTPIIIHBOTO HABAaHTAXXCHHS i BHKOPUCTOBYETHCS Ha BY3Ii
noctyny AN, sik MOyb aOOHEHTCHKOTO JIOCTYIY, LiKkoM kepoBauuii MCA BHYTpi-
CHCTEMHHM TIPOTOKOJOM V5.2, BiH TakoX BUKOPHCTOBYETHCS SIK YCTATKyBaHHS BY3-
na komyTamii i gocrymy SAN, Toai B3aemonist 3 MCA 3niticHroeThes mo CKC Ne 7.

Monyne MLC npu3HadYeHWH I MiAKIIOYEHHS aHaJIOrOBHUX (3 BUKOHAHHSIM
¢yunkuiit BORSCHT), uudposux (2B+D), BucoxomBuakichux xDSL i 6e31poToBux
AJl, 3abe3neuye aDOHEHTCHKY CHTHAII3aIlil0 (pa3oM 3 MiJCHCTEMOIO CHTHAi3aIlil) i
KOHLICHTPY€ a0OHEHTChKE HaBaHTa)KCHHSI.

Monyme MLC mMae MOXKIHBICTh MAKCHMAIIBHO BBIMKHYTH B OyIb-sKiil KOH(I-
ryparii:

110 32 30BHINIHIX TPaKTiB E1,

1o 704 ananorosux AJl;

1o 354 LIAJI 6azoBoro poctymy 1o ISDN;

110 96 BHCOKOIIBHIKICHIX a00HEHTCHKHX JIiHiH xDSL.

Mopnyns MLC cknanaeTbes 3 HEHTPAIBHOI 1 epudepiiHOT YacTHH.

Jo ckinamy meHTpadabHOI YacTHHH BXOAHUTH:CLC — KOHTpoONep JNiHIHHOTO
Moy i 61ok xuBieHHS PLC.

Iepudepiiina yacTuna npeacrasiaena nepudepiiinnvu mwiaramu (SAC,
SBC, TAx, SG), 110 3'€HYIOTb MOJYJIb 3 a00HEHTCHKUM YCTaTKyBaHHSM.

Kontponep ninitinoro moayns CLC € OCHOBHUM OJIOKOM MOZYJIS, I[LIKOM
IyOIIbOBaHUH 1 CKIIaJaeThC 13:

— TPE — inTepdeiic MepBUHHOTO TOCTYITY. Y ChOTO MOJYJIb Ma€ JBi TPYITH IO
4 TPE, xoxen TPE Bmukae 4 tpaktu 2 M0OiT/C, TAaKMM YMHOM OJ/iHA rpymna mae 16 iH-
tepdeiiciB £1. MakcuMansHO npu BUKopucTanHi TPE MOXIIMBE BMUKaHHS 32 Tpak-
TiB E1. s xoxHoro tpakty TPE € nmiHifHUM 3akiHueHHsM, TpakTH E1 rpynu TPE
MYJIBTHIUIEKCYIOTECS B 1Ba 16 MOit/c Tpaktu mo xomyrtatopa SWC. TPE BUKOHY€
(yHKIii BUAIICHHS JIHIHHOTO TPaKTOBOTO CHTHANY Bif KOXXHOTO TPakTy i BHOIp
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JUKepella CHHXPOHI3aIlil, 110 BUKOPHCTOBYETHCS SIK OMOPHHUI CHT'HAJ AJISI CHHXPOHI-
3armii reneparopa CLC.

— LSL — amn3pKomBHAKicHI TpakTH 2 Mb6it/c. Tpaktamu LSL 3'eqHyIOTBCA BCi
nepudepiiiHi aTu 3 KOHTposepoM JiHiiHoro monyist LSL. Koxuiit nepudepiiiniii
TUIATI HQIAETHCSI MOXKIIMBICTE BUKOPHCTAHHS IBOX TPakTiB LSL (110 0THOMY 10 KOX-
HOoMy CLC). Tinmpku 110 650Ky sxuBieHHS PLC BUKOPUCTOBYETHCS OJMH TPakT LSL.

KLC L
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[pcc]| [mpD | |L
5 v !
- f o —
& L M| ry————————-— |
1| S4x | g LSL Ul o | rl__|:451 |
! LSL 16 | |
@+ .IS‘AC L ISL {)‘ 16 Mo | 4E1 :
! U1 MGoit/
s, T UI32 | s 1 7PE 41
NT 2 NT 12352 h A_.l : L am |
, ! ! SBx ] _LSL | E— r
N 16 S |sga |S s | p (U2 swe [ — — 461 |
— L LsLl 4 |X] 16 16x16 | 9 : ll‘rE 4E1 :
! M6it/ MG6iT/
. ——| o e ot
1 B = | e i | TPE |
8 . Tax 1L LsL o Mbir/c : Ham |
8,16A31 | |Td4|S LS. Ul s 16 1 H !
—T | TAB|L LSL X 16 Y | ——
| 5] Mmsirre = L __c¢pp
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L LSL X vase | ! <
f — 7] |
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RS232

Pucynok 9.1 — Moxyns MLC 1ICK S1-2000/v.5

— PAC — inTepdeiic tpaktis LSL.

— MUX — myneruiuiekcop tpaktiB LSL. Mynstuiuiekcye tpaktu LSL Big ne-
pudepifHuX MIaT, pOOUTH MOCIITOBHO-TIApAICTFHE MEPETBOPSHHSI JaHUX i3 TPAKTiB
IKM. Koxen MUX 3a nonomoroto intepdeiicy PAC Bmukae 8 Tpakrtis 2 Mbit/c (Bix
neprdepiiHuX MIaT 10 OJHOTO MYJIBTUIIEKCOPA MOETHYIOTHCS TPAKTH Bif 3 IUIaT MO
2 TPaKTH BiJ KOKHOTO — 6 TpakTiB 1o 2 M6it/c), MyapTumiekcye ix y 16 Moit/c Tpa-
ktu 10 SWC.

— SWC — npocTopoBo-4acoBHii KOMYTATOpP, €MHICTIO 16x16 TpakTiB
16 Mb6it/c. SWC BuKOHYE B3aeMHI 3'€THAHHS, MO HE OIOKyrOThCA, Oyab-skux Kl i
I'T, Buminsie KaHAIM MK MPOIIECOPHOTO OOMIHY, CUTHAIBHI KaHATH D¢ 1 Dgg, CKC-7
qu KI-16 tpakTis [13J1 i mepenae curnanbHuM KoHTposepam HDLC.
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— CDB (CDD) — xomyHikauiiinmii koHTpoJep. Bukonye ¢yHkuii ckany-
BaHHJ 1 KepyBaHHs aHAJOTOBUMH aOOHEHTaMH, O0OpOOJEeHHS HU(PPOBHX CHUTHAIIB,
00pobnenns nporokoxis DSS-1 i CKC-7, MiXIponecopHy KOMYTAIIIO 1 BMUKAaHHS 710
By3na kepyBaHHsA MN. KoxeH KoMyHiKallifHIH KOHTPOJIEP MiCTHTh:

— CHTHaJIBHHUI nponecop DSP 3 GyHKIISIMU OU(PPOBOTO TOHAIBHOTO TeHE-
paropa (16 ToHamBPHHX CHTHANIB), 32 0OaraTo YacCTOTHHX MpHIMadiB-TIepeIaBayviB
(DTMF, 2 i3 6);

— 32 xonTpoaepa HDLC nns curnanizanii nmo BCK y KI-16 i CKC-7;

— CV — npouecop KepyBaHHS, 110 MICTUTh HarpoMaJpkKyBad Ha TBEPIOMY
mucky HDD nns 36epexenns 113 1 TapuHUX TaHUX.

— PLC — 610Kk BTOPHHHOTO ejleKTpo:kuBjaeHHs . Mictute DC/DC — nns nie-
PETBOPEHHS HAIPYTH aKyMyJISATOpHOI Oartapei y BTOpHHHI Hampyru: +/-5B, + 3,3 B,
+/- 12 B, nporpamHo-peryibpoBaHa Hanpyra — 34 B, Toro.

Kpim neperBopennst Hanpyr PLC peanizye ¢ynkuii (RING): reHepyBaHHS
BUKIIYHOTO cTpymy 25 't um 50 I'u, rerepyBanHs TapudHUX curHamie 16 x['m; mo-
BIZIOMJICHHSI [TPO BUMKHEHHSI €JIEKTPOXKUBIICHHS, TOLIO.

— KLC — 6510k nepeBipok abOHEHTCHKHX JIiHIH, BUKOHY€E BUMiptoBaHHs Ha AJl
i TA 3a 3anmutoM. BumiproroTecst Taki nmapameTpy: 3Ha4E€HHsS HANPYTH i CTPYMH Ha
AAJL 1 HAJT; emuicts AAJL 1 HAJL omip i3omsmii AAJI i ITAJI; omip nureiipy AAJL;
€MHICTh J3BIHKOBOTO KOJIa aHAIOTOBOTO TA; IMITylbCHUI KOSQIIi€EHT aHAaJIOrOBOTO
TA; curnanu yactotrHoro Habopy DTMF B ananmorosomy TA.

Iepudepiiina yacruna moayas MLC cxnanaerbes 3 22 nepudepiiHux
miaT g BMuKaHHs AAJI TTAJT 1 minii xDSL.

SAC — nepudepiiina niata anamoropux AK, 11 1BoX IpoBiTHOTO BMUKaH-
HA (cTuk Z) aHanoroBux AJl. Ha mnarti SAC po3mingyersesa 32 anamoroux AK, mis
koxHOT AAJI Bukonytotscs ¢yHkiii BORSCHT.

MaxkcumanbHa eMHicTh Moayss MLC npu BMukaHHi Tinbku AAJI — 704
AAJL

SBx — nepudepiitaa miata s 6azooro poctyny (28+D) mist 16 LIAJL TIpu
IbOMY 1CHYIOTH ABI MoauGikauii nepudepiiinoi ruatu:

SBA — mae 9oTUpH NIPOBIiIHI iHTEpdeiich Tuiy S.

SBC — nBoxmposigHi Tamy U. lo 6a30Boro moctyiy 4epe3 MacHBHY IIWHY
MOXKHa BBIMKHYTH 110 8 TepmiHaniB ISDN. Ilnatu SBC maroth s koxkHoi L[AJT
yCTaTKyBaHHsI JiHIifHOrO 3akiHueHHs L7 1 3a0e3neuyloTh pereHepyBaHHs JiHIHHHX
CHTHAJIB, NIEPETBOPEHHS KOIB, JMCTAHIIIHHE pe3epBHE XHBJIEeHHs Onoka N7, B3ae-
Mogito 3 NT ciry>kO0BUM KaHaJIOM JUISi CHHXPOHI3aMii i TEXHIYHOTO 00CITyTOBYBaHHS.
CrinbHe ycTaTKyBaHHA IUIATH rpymye kaHamu B, B2 i D ycix 16 HAJI y 3aranpauit
16 Mb6it/c TpakT, mo BMukaerscs B SWC. Ilpu nipomy kaHamu Djs TIOEAHYIOTBCS B
Deg4 1 nepenatorscst yepes SWC'y curnansuuii kourposiep HDLC nnaru CDB.
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MaxkcumanbHa eMHicTh Moayast MLC npu Bmukansi HAJI (2B+D) — 352
IAJ tunu U .

TAx — nnati BMUKaHHS aHanmoroBux 3JI i3 THIHHUMY KOMIUIEKTAMH W yCTaT-
KyBaHHsSIM aHanoro-uugposoro nepersopenns. [lepudepiiini miatu 74Ax MarTh ABi
Mo U (IKAaIIii:

TAA — s 16 nBoxmpoigaux ©3J1, 31 ctukom C-22.

TAB — muata MiCTUTh 8 JBOCTOPOHHIX JIIHIHHUX KOMIUICKTH 1 TIpHU3HAYeHA
Juist BMUKaHHs cucteM nepenadi 3 UPK. Ilnata 74B Moxke 00agHyBaTHUCS T0AaTKO-
BUM CHUTHAJIBHUM IPOILIECOPOM Il OOpOOIJICHHS JTIHIHHIX CUTHANIB, IO TePEeIatoTh-
Csl B PO3MOBHOMY TPAKTi.

9.2 By3iu gocTyny 3 KOMYTali€l0 KaHAJIIB

Indposa cucrema komyrtauii S7-2000/v.5 Moxe BUKOPUCTOBYBATHCS Ha Oy/b-
SKUX Tele(OHHUX Mepexax, Bifl MIKMICBKOI 10 cinmbchkoi. HaiiGimpima KiTBKICTB
LICK S7-2000/v.5 BUKOPHCTOBYETHCS HAa MICHKHX 1 CUTBCBKHUX MepeXax TeleKOMYHi-
Karfii.

Ha MTM LICK 87-2000/v.5 moxe BukopuctoByBatucs B sikocti OIITC, OIIC,
I1C.

Sx By3onm moctymy AN BUKOPHCTOBYETHCs amapaTHa wiatdpopma MLC. B omun
Moayib AN moxHa BBIMKHYTH 10 704 AAJI un 352 IIAJI. MoxuBi BapiaHTU BBiM-
kHeHHs 10 176 A3J1 un 96 niniit xDSL. [lns opranizanii 38's13Kky AN 3 By3JI0M KOMY-
TaIlil MOKJIMBO BUKOPHCTOBYBATH 0 32 TpakTiB E1.

Byson noctymy AN MoXe BUKOPHCTOBYBATUCS B SIKOCTI BHHOCHOTO a0OHEHTCHKO-
ro Moxynst BAM 3 TuMu >k mapameTpamu, 1o 1 JJoKanbHui. s opranizanii qocTymy
HEBEJIHMKNX a0OHEHTCHKHX TI'PYN MOXKYTh BHKOPHCTOBYBATHCSI Malli BY3JIH JOCTYITY
miniAN Ha ocHOBI anmapaTHol matgopmu MLC-320, y skuit MoxHa BKiItogata 320
AAJl an 160 LIAJI. MosxmmBi BapianTu minkimrodeHHs 10 80 A3JT uu 24 minii xDSL.
Jlnst opranizaiii 3B'I3Ky 3 KOMyTaIliiHUM T10JIeM Yy miniAN MOKHa BUKOPHUCTOBYBATH
no 16 tpakris E1.

Jnst BuHOCHMX KomyTauinux moaynie BKM y LICK S7-2000/v.5 BukopucToBy-
IOTBCS BY3JH KomyTamii i goctymy SAN i miniSAN six amapaTHy miaTgopMmy B IUX
MOJYJISIX BUKOPUCTOBYIOThCs MLC, puc. 9.2 i puc. 9.3.
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SAN

(32 -3n) E1

—— MN

NSAN =2800

Pucynok 9.2 — By3on komyTatiii u gocryny SAN

E€wmuictb SAN Bix 2800 no 4000 AAJL, a miniSAN — Bin 1280 mo 2000 AAJIL.
€muocti MLC y By3nax noctymy aHanoriuti AN i miniAN. 3aranbHa KUIBKICTb TpaK-
TiB E1 y komyTaniitHomy MLC, 0 MOXXYTb BUKOPUCTOBYBATHCS IJIsl 30BHIIITHIX 3B'SI-
3KiB SAN — 32, a miniSAN — 16. V 1i TpakTH BMUKAIOTHCSI JIiHIi 30BHIIIHLOTO 3B'S3KY
i 710 5 AN. Y xomyraniitai moayni MLC okpiM 3’€JHYBaIbHUX JIiHIH, MOXKJIUBO BMH-
KaTH i aOOHEHTCHKI JIiHIi MaKCUMalIbHOI eMHOCTI MOayIs. By3mu noctymy AN y SAN
1 miniSAN MaroTh mapaMeTpH aHAJIOTI9HI JIOKATEHIM AN.

Monyiti SAN 1 minSAN MOXyTh BUKOPHUCTOBYBATHUCS SIK Ha MiCHKHX, TaK 1 Ha
CLIBCBHKIH 1 BiTOMHiH Tene(OHHIX MepexKax.

Mini SAN

mini
MLC | 16 -3m) E1
V5.2

——— MN

Nuinisan = 1280

Pucynok 9.3— By3ox xomyTanii u gocryna miniSAN



88

9.3 IIupoxocmyroBuii By30J Mepexki noctyny — AN-BB 3 komyTtaniero
naKeTiB

Iupoxocmyrosuii By3os gocryny AN-BB 3 komyTani€lo naketiB (puc.
9.4) mpusHaueHui I iHTErpaii B ofuii meuakicanit L{AJ] ycix HeoOXimHUX IS
KOpHCTYBaua IOCIyT — BiJl TeJIE)OHHOTO 3B'SI3KYy IO BUCOKOIIBHIKICHOTO JIOCTYITY B
[aTepHEeT, Mepenadi MyJIbTUMEIIHOT iHpOpMaIlii, Bigeo, TOIIO.

AN-BB — ue naketHuii komyratop ATM, mo BUAITSIE IIMPOKOCMYTOBE Ha-
BaHTa)XCHHS BiJ Tene(oHHOro i 3abe3rnedye CTHK i3 TPAaHCHOPTHUMH MepexaMu
ATM, mepexero Ethernet i B3aeMoJii€ 3 pi3HOTHITHUMH JIOKAJIbHUMH KOMITFOTEPHU-
MH MEpEXKaMH.

ATM — Asynchronous Transfer Mode — 11e aCHHXPOHHHI PEXHUM TIepeHe-
CeHHsI, 1110 3a0e3leuye MepeHeceHHs ycix BHUAIB iHpopmanii B nmakerax (ikcoBaHoi
JOBXXUHH (KOMipKaX) 3 aCHHXPOHHHM MYJTHILICKCYBAHHSM ITOTOKIB KOMIPOK BiJ
PI3HUX KOPHCTYBAYiB Yy 3aralbHOMY IIBUIKICHOMY ITOTOIII.

ISDN SDSL

9

SN

ATM
KOMMYTATOP

o Mo TpancniopTHOi
mepesici ATM

Pucynoxk 9.4 — IllupokocMyroBuii By30J JOCTYILY

AN-BB (broadband) npu3HaueHA 1151 BMUKAHHS:

— BucokomBuaKicHux acumerpuuynux HAJ ADSL (mBUIKOCTI Bigx Mepe-
X1 10 KOpucTyBaya mopsaka 8 MOiT/c, Bif kopucTyBauda 10 Mepexi 1o 1 M6it/c).
BUKOPUCTOBYIOTHCSI TOMAIIHIMU KOPUCTYBa4aMH — BiJlcO Ha 3aMOBJICHHS, BHCOKO-
mBHAKICHUH [HTEpHeT, Benmki o0csaru naHux 3 [HTepHeTY (Bigeo, MyIbTUMEIa), -
CTaHIIiHE HABYaHHS;

— BucokomBHAKicHUIl cumerpuuHuii HAJI SDSL; (mBUAKOCTI BiJl KOpHC-
TyBaya JI0 MEpexi 1 BiJl Mepexi 10 KopucTyBada ogHakoBi — 2 Mo6it/c). MinHi cume-
tpuuHi I{AJI 3acTocoByrOTBCS IJIs1 KOpUCTYBadiB AiJ0BOi cdepn i BineoKoH(e-
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PCEHILIH, BiIIpaBIeHHS 1 IPUIOMY €JIEKTPOHHOI MOUITH NMPH MAaKCUMalIbHOMY 3aBaH-
Ta)KeHHI KaHaly, epefadi i mpuiAoMy BeIHUKOTo o0csry iHdopMmarii;

— cumerpuuHux LAJI 3i ctuxkom V5.2 (no 16 tpaktiB 2048 kbit/c) mo om-
TUYHOTO JiHi#HOTO 3aKkiHyeHHst OLT nacuBHOI onTU4YHOT Mepexxi PON ab0HEHTCHKO-
O JIOCTYILY;

— TpakTiB 3i ctukom V5.2 no LIKIT MCA nns nepenadi Teneh)OHHOTO HaBa-
HTaXCHHS;

— ONTHYHHUX JIiHiil CTHKY 3 ycTaTkyBaHHAM nepenadi SDH g nepenadi
koMipok ATM na piBai STM-1 (155,52 Moit/c).

AN-BB peanizoBanuii Ha 6a3i monyiasa BAN (Broadband Access Node)
emuicTio 240 miHilt ADSL, mo 3abe3nedye MHUPOKOCMYTOBHH JOCTYI Ha OCHOBI
DSLAM, mo ¢yHKIIOHYE K MYJIBTHITIEKCOp Tpadika, 110 BUHUKAE Ha mopTax xDSL,
i HO€/IHY€ HOr0 B OJIMH MOTIK, 10 MEPEXKi mepeadi JaHux.

BAN BMuKaeThCSI B MEpEXy Iepelnadi JaHUX 3a JOMOMOTrOr iHTepQeiciB
ATM, mo 6a3yroTbes Ha TexHoOJNOTsIX SDH, ontudHoro iHTepdeiicy STM-1 1 iHTep-
teficy E1 3 inBepcHUM MynbTHIUIEKCYBaHHAM ATM (Inverse Multiplexing ATM-
IMA).

Onrtuunnii iHTepdeiic 3abe3neuye 155,52 Moir/c, a intepdeiic E1/IMA —
n2Moit/c (MakcuManbHO 16 MOiT/C), Ie 7 — YUCTIO0 BUKOPUCTaHUX iHTepdeiiciB £1.

Opnna cexuis BAN mictuts 16 TE3 i comyuny mnaty 3 ATM (2x1.2 T'6it/c).
VY cekuito (emHicTh ckianae 240 aboneHTiB ADSL, TenedoHHI MOCIYTH ISl SKUX
3abe3reuyoThes By3ioM AN) ycraHoBmotoThes Taki TE3:

— abonentceki TE3 3 ADSL 1 g.SHDSL (Bcboro 15 TE3 no 16 miniit ADSL);

— TUIaTH 3 MOBHUMH PO3AUTEHUKAaMU (crutitepamu) — oguH TE3 Ha 16 crmi-
TepiB;

— LEHTpalbHa IUIaTa KepyBaHHS — IUIaTa Mpolecopa 3 MEPEeXHUMH 1HTep-
(heiicamuy;

—mara STM-1 — 3 mepesxanM inTepdeiicom ATM 155,52 Mbit/c;

— trara E1/IMA — 3 iarepdeiicom ATM — 8x2M6it/c. E1/IMA — intepdetic
E1 3 inBepcHUM MyJbTUILIekcyBaHHAM A TM — nx2 Mbit/c (16 Mbit/c), ne n — uucio
intepdeiicis E1.

Tiopuanmii By30a1 hABAN Moke MICTHTH B cO0i TaKOXK BY3bKOCMYTOBE YCTa-
tkyBaHHs (AAJl, ISDN, DECT) — emHictio 96 ADSL, a takox 288 AAJI un 144
ISDN.

I'iopuanmii By3on hBAN (MmexaHiuHO iHTerpyeTbesi B AN-NB, i 3aiimae 7
MOHTQ)XHUX MO3MIINA) MOXXE MICTHTH B CO0l TaK0XX BY3bKOCMYTOBE YCTaTKyBaHHS
(AAJL, ISDN na iHmux 15 MOHTaXKHUX MO3HUIISAX) — EMHICTIO 96 ADSL a Takox AAJI
i ISDN.
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InBepcHe MyJIBTHIUIEKCYBAaHHSI — Nependadae po3OMBKY BUXIZHOTO IH(-
POBOTO MOTOKY Ha JBa i OUIBII HU(PPOBUX IOTOKH 3 MEHIINMH, aje OJHAKOBUMH
MIBUKOCTSIMH, TIepeaady IUX MOTOKIB Pi3SHUMHU NapamMu KaOellto i HaCTyIHE MyJIbTH-
TUIEKCYBAaHHS IIUX MTOTOKIB y IpuiimMadi.

Mini BAN (mBAN) — onna mnata 24 ADSL/SHDSL Ha sKiif TakoX po3Mi-
IICHI CIUTTEPH, BCTAHOBIIOETHCI B AN um SAN. Mae mepexHi iHTepdeticn STM i
E1/IMA, ocobmuBicTh — MOMXJIMBICTP BMHUKaHHA B [P Mepexi depe3 iHTepdeiic
Ethernet 100Base.

Mikpo BAN (UBAN) — nnata Ha 8 ADSL i 8 ciutiTepiB, MepexHi iHTepdeii-
cu STM-11 E1/IMA.

Bysnu mepenci 0oocmyny AN-BB uu AN-NB/BB moxyTb OyTH BBIMKHEHI J10
KoMyTaliiHoro By3na SN/SAN 3a 10IOMOrolo cTeka IpOTOKOINIB iHTepdelcy V5.2
TpaktoM El. JInsg moctymy mo Mepeki makeTHol koMmyTanii A7M BUKOPUCTOBYETHCS
mrata STM-1 (155,52 xbit/c).

JlitepaTypa, sika BUKOpPUCTaHA JJ1 MiAr0OTOBKM po3aity 9

1 Pomanmo B.M. 36ipauk cxem 1o kypcy CKE3-2. [udposi komyTamiii-
Hi nonst, IICK «KBaut-E», SI-2000, EWSD / Yxnagaui B.M. Pomanrios, I.M. Conos-
ceka, [.B. CroBOyn — Oneca: OHA3 im. O.C. ITomosa, 2004.

2 Conosebka I.M. [udposi cuctemu KOMyTallii: HaBY. MOCi0. 3 AUCIUILTI-
HU «CHCTeMHU KOMYyTallii B eIeKTPo3B’s3Ky». Moayib 3.4: «I{udposi cucremu komy-
tarii» / .M. ConoBcbka — Oneca: OHA3 im. O.C. ITonosa, 2007.

3 Conoscrka .M. Iudposi cuctemu komyrartii. JloBiakoBuii mMaTepian
JUIA THATOTOBKHU JI0 TPaKTHYHUX, Taboparopaux pobit Ta CPC mucuumuiinn «Cucre-
MU KOMYyTallii B eJIeKTpo3B’3Ky». Moayis 3.4. «{udposi cucremu komyranii» / .M.
Conosceka — Oneca: OHA3 im. O.C. ITomosa, 2007.

4 O6mee omucanme [ICK S7-2000/v5.Texauueckas AOKyMEHTAIHs. —
Iskratel, 2006.

5 V3en pocryna AN. Texuuueckas mokymenrtanus [[CK S7-2000/v5. —
Iskratel, 2006.
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Po3aia 10

T'PYINOBUIA KOMYTALIMHUAN MOAYJIb MCA IICK SI-2000/v5
10.1 IooynoBa MCA

€MHicTh KOMyTamiHoro Tois Monynss MCA cknamae 240x240 TpakrtiB
E1(emuicts Matpui komyrauii 7200 Touok) un 480x480 tpakriB E1 (eMHicTh MaT-
puni komyTanii 14400).

MCA — ne oagHokackaaHe nuppoBe KoMyTalliiHe mone Tuiy Y, mo BHKO-
HYE:

— B3a€eMHI HeOJIOKOBaHI 3'€THAHHA OYIb-IKAX KaHAJBHUX IHTEPBAIiB OyIb-SIKHX

TPYTIOBHX TPAKTiB,

— KOMYTY€E MDKIPOLIECOPHI 3'€IHaHHS i 00po0JIsie cUrHaTi3aii;
— 3a0e3Ievye CHHXPOHI3aIlil0 CHCTEMH;
— 3a0e3Iedye B3aEMOJIII0 3 BY3JIOM KepyBaHHI M.
AmnapatHi 3acobu Moays QYHKITIOHATFHO PO3/IiJICH] Ha Bl YaCTHHH:
— IIEHTPANbHY;
— nepudepiiiay.

LlenTpaneHa yactuna — CCA-A,B — 11€¢ KOHTPOJIEP LIEHTPAIBHOTO MOAYJIA, 110
BUKOHY€E (QYHKIIi] KoMyTawii i kepyBaHHs. KOHTpoJep eHTpaTbHOTO MOZYIS HiTKOM
ny6nboBanuii (A it B), y pobouoMy cTaHi MOyl OHA YACTHHA € AKTUBHOIO 1 BUKO-
Hye yci (QyHKIi{ koMyTanii i KepyBaHHs, iHIIA - MACHBHOIO, TOOTO 3HAXOAUTHCS B
cTaHi pe3epBy. [Ipu BiqMOBJICHHI BiIOYBAETECS IEPEKITIOYCHHS HAa PE3CPBHY.

[epuepiiina gacTHHA MICTHTH OJOKH iHTEPQEHCIiB IEPBHHHOTO TOCTYITy —
TPC, a rakox peneiiri wiatu RPA (s koxxHoro 0oka TPC).

RPA — peneiina nnara aiust BMukanHst tpakTiB E£1. I[Tnatu RPA yTBOpIOIOTH
peneitae mone. [Tnata RPA no3Boiisie B aBapiifHUX CHTYaIlisfX MEPEMUKATH (32 KOMaH-
JIo1o0 3 rojoBHOTO Tporiecopa CVC) okpeMuit TpakT Ha 3aXHUCHY MHHY PB, mo mae 16
BUTHX Map I KokHOi RPA 1 namni vHa RPC.

Yeworo B Moayni MCA emHictio 256x256 E1 BUKOpUCTOBY€EThCS 15 OCHOB-
HUX 1at RPA i ogHa nonarkosa pesepBHa RPC.

RPC — peneifHa maTa A BUMIipIOBaHb, TO3BOJISIE BBIMKHYTH 30BHIIIHE BH-
MipIOBaJbHE YCTaTKyBaHHS IIIMHOIO TeCTyBaHHS 18.

TPC — 3abe3mnevye CTHK i3 TpaKTaMH MEPBUHHOI MBUAKOCTI. KijbKicTh 0110~
kiB TPC nopiBHioe 16, 3 sxux oauH € pezepBHUM. Koxxen TPC BMukae 16 TpakriB
E1, TakiM 9HOM BUKOPUCTOBYETHCS 240 i3 256 TpakxTiB.

Jo cknagy TPC BXOIUTS:
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RF — peneiine nose uist BBIMKHEHHs BXimHUX moptiB TPC 1o cxemu RPA un
J10 LUMHY T€CTyBaHHA 15;

LC — ninifiHi cxeMu, iHIUBiAyadbHI A KOXKHOTO TPAKTY, IO BMHKA€ETHCS,
TiHIMHI cXeMH 3a0e3MeuyroTh TalbBaHIYHY PO3B'A3KY, KOHTPOJIOIOTH 3001 B CHHXPO-
Hi3aIil i BMUKAIOTh TPakTH 10 15

TS — 11e MPOCTOPOBO-YACOBUH KOMYTATOD, 110 MYJIBTHIIIEKCY€E BXiJHI TPAKTH
1 TpakTH Tepenadi KepyBaabHOI 1 CIIy>k00BOi iHpOpMaIIii y BUCOKOIIBUAKICHI TPAKTH
HSL (16 M6it/c), 110 BMHKAIOTECS 10 KOHTpoJjepa LeHTpaasHoro moayis CCA;

CDA — nBa KOMyHIKaliifHUX KoHTpoiepu (curHamizauii) (0, 1), koxHHE 3
SKuX Mae udpoBuil curHaneHuA npouecop DSP 3 GyHKIiAMU 6araTo4acTOTHOI CH-
THaji3amii i KoMyHikamniitHi koHTponepu HDLC, mo BUKOHYIOTh (QYHKIIi 00poOIIeH-
Hs curHamizanii DSS1, CKC Ne 7 i curnanizanii no BCK y KI-16 tpakris E1.

DSP i HDLC 3a nonomororo komyratopa 7S MOKYTb BMHUKAaTUCS 10 OYZb-
akuX TpakTiB £1. KpimM 11boro BoHN B3a€MOJIIOTH 3 ToJOBHUM npouecopoM CVC no-
cimigoBHUME muHaMU 2048 K0iT/c, 3aMyJIBTUINICKCOBAHUMHE B TpakTi HSL (ABi muHH
nnst DSP i ogna nns HDLC).

DSP Buxonye ¢ynkuii 32 npuiimauis (BUK) i1 32 reneparopiB aBoX4acTor-
HUX KoMmOiHamiit (2 3 6, R2D), 16 reHepaTOpiB TOHANBHUX CHUTHAIIB OJHOYaCTOTHOI
CUTHAJTI3AII] 1 10 I'STH CXeM KOH(pEepEHII-3B'A3KY.

KonTtposiep CCA ueHTpaJbHOT0 MOLYJIS:

HSL — BUCOKOMIBUAKICHUN TPaKT I KOMYyHIKalii MiX IIEHTPaJIbHOIO YaCTH-
Hotw (CCA 1 IHA) i nepudepiiinoro yacturow (TPC). Lle TpakT i3 NOCiJOBHOO Tie-
penavero MyJBTHIDICKCOBAHHOI iH(pOpMaIii, OTpIMaHOi 3 BXiTHUX TpakTiB £l 1 iH-
tdopmamii kepyBanus. [IBunkicTs mepenadi nanux mo HSL — 16 Moit/c mis iHop-
Mamii i 16 M6it/c msa iHdopmanii kepyBaHHA (aApecu KOMyTallii, [aHi KoMyTauii,
BUTPHMKH 4acy, IepepuBaHHs i iH(opMalis Mpo CHHXPOHI3aLiI0).

DSW — npoctopoBo-uacoBuii komyTarop (Um, emHictio 16x16 TpaktiB HSL),
PO3IUTEHUI HAa YOTHPH CeKIIil (KOXKHA CeKIlis A 4 ABOCTOpoHHIX HSL), TooBHa ce-
kiist — CCA, TpH TOAATKOBI IJIaTH po3MHUpeHHs — [HA; HapolyBaHHsS EMHOCTi BUPO-
OsIETHCS 32 OJTHIEIO CEKLIEI0:

1 —4x4 HSL — 64x64 E1;

2 —8x8 HSL — 128x128 E1;
3—-12x12 HSL — 192x192 E1,
4 —16x16 HSL — 256x256 E1.
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Kepyetbest komyTtaTop nporiecopom CVC uepe3 mmny VME.

DV A — eHneproHe3alie)xHU 3amaM'sTOBYIOYHI MPUCTPIN [Uist 30eperKeHHs Ta-
PUPHHX TaHUX;

IVA — anmantep >KOPCTKOTO JUCKA, HAa SKOMY PO3MIIIAETHCS YKOPCTKUH THUCK
HDD 3 T13, agantep 3a6e3neuye ctuku RS-232 1 RS-485, i BMUKaHHS IIWHU JTaHUX
JIOKaJIbHOT Mepexi Ethernet ms B3aemonii nponecopa CVC 3 HDD 1 30BHIIIHIME
npucTtposiMu (Hanpukian, i3 L{TE);

CVC — ueHTpallbHUN MIPOLIECOp, 10 KEPYE KOMYTaTOPOM Yepe3 LIUHY THUITY
VME, a 6noxamu TPC i RPA — gepe3 tpaktu HSL;

SG — 6ok cunxpoHizaiii. CHHXpOHi3allis 3IHCHIOETCS Bil AEKUIBKOX 30B-
HIIIHIX JpKepen cMHXpoHi3anii. [TepBrHHE 1 BTOpHHHE JDKEpPENo — [1e TaKTOBI 4acTo-
TH, BUALICHI 3 30BHINHIX TpakTiB £1 Mix TPC 1 mudpoBoIO Tele(OHHOIO MEPEKEIO.
[Hmni 1Bi eTajoHHI TAKTOBI YacTOTH HAJXOJATH i3 JBOX 3OBHIIIHIX BXOJIB, BHOIp
JoKeperia CHHXPOHi3amii 3iCHIOETbCS MPH MPOEKTyBaHHI. TakTOBa 4acTOTa Ha BXO-
Jlax € baraTopa3oBe YMCIIO 4acToTH 8 KI 1.

10.2 Cxema BHyTpimHbocTaHuiiiHoro 3'eqnanns ICK S7-2000/v5.

IIpouec BHyTpimHBOCTaHNIHHOTO 3'eaHanHs abonentiB LICK S7-2000/v.5
(puc. 10.2). AGoreHT A i aboneHT b BBIMKHEHI B JOKaibHI By31H JocTymy AN. Abo-
HeHT A mae TA 3i nuieiipuum HabopoM HoMepa.

Etan 1. Ilpniiom BUKINKY i nepeaaya agpecHoi iHgopmanii

AGoHeHT A 3HiMae MikpoTenedoH, y oro TA 3amukaeThcst nuieiid aboHEHT-
cekoi JiHii (AJ) 1 3MIHIOETBCS CTaH TOYKWM CKaHyBaHHs BimmoBigHoro AK y mari
SAC monyns MLC-A. 3miHa Touku ckaHyBaHHS (QyHKIS S — KOHTpOJdb cTany AJl
crpuiiMae KOHTpoliep mociinoBHoro iHTtepdeiicy PAC 1 indopmye mpouecop CVa
monynst MLC-A npo nomep AK, mo 3aitusses. [Iponecop CV, 3HaXoauTh y CBOiH
mam'sTi JaHi mpo aboHeHTa A (TapuQHa KaTeropis, crocid Habopy HOMepa, JOAaTKO-
Bi mociyrH, Tomo) i 3MiHtoe cran AK aboHenta A Ha 3aiiHsaTe. [lami npornecop CVy
(hopmye Taki KOMaHIH:

— st PLC — BBiMKHYTH 010K TecTyBanHs KL C 10 aOOHEHTCHKOT JiHIi A;

— it SWC — BBIMKHYTH 10 aDOHEHTCHKOTO KOMIUICKTY a0OHEHTa A KOHTpPO-
nep CDB;

— st CDB — niepeBecTr CUTHAIBHUN Tporiecop DSP y peskuM MOCHIKH CUT-
Haiy "["oToBHICTB cTaHmii".

AOoHEeHT A micns onepxanHs curHainy "['oToBHicTh cTaHmii" Habupae HOMeEp
abonenra b. SIkmo B aboHeHTa TeneOHHMI amapaT 3 TOHAIFHMM HOMepoHaOHMpa-
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geM, To npouecop CV, kepye BMukaHHsM 10 AJl aboHEeHTa mpHiiMada TOHAIBHOTO
Habopy DTMF nponecopa DSP.

B abonenTa A TenedoHHHi amapat 3i nuieiipHEM HAOOPOM HOMEpa, TOMY LHU-
(bpu HOMEpH CIpHIMaIOThCS TOUKOI ckaHyBaHHS AK mmatm SAC, a mani mepena-
101bes B npouecop CVy. Tlpu nepmomMy po3mukanHi nuieiidy, mporecop CV,y dop-
Mmye koMauay st CDB na BuMkHeHHs curHany "I'oToBHicTh cTaHuii" Big curHaib-
Horo nponiecopa DSP. Ipouecop CVa dikcye nndpn HOMepa B mam'aTi i aHamizye
KOXKHY OU(pPY Ha BIIIIOBIAHICTG IDIaHY HyMepaii i aHaxi3ye HoMep s BU3HAYCHHS
noTpiOHOTO HAMpsAMy 3'€qHAHHS. Y BHIIAJKY HEICHYIOUOrO HOMepa 4YH 3alBUX IUDD
HOMEpa, MmpoIlecop 3abe3rneuye mojaadyy B aODOHEHTCHKY JIiHIFO aOOHEHTa A CHTHAIy
"3aiinaro" Big DSP.

ETtan 2. YcraHoB/eHHs 3'€1HaHHSA B MOAY.Ji rpynosoi komyTanii MCA

[pouecop CVx monyist MLC, BU3HAUMBIIH, LIO aJipecHa iH(pOpMallis IOBHA i
KOpeKTHa, pe3epBye i 3'eqHanns BimbHHuN Kl Tpakty ML, dopmye 1 mepenae kaHa-
oM MixnponecopHoi B3aemonii IPC mponecopy CVCsy KOMYTAaIiifHOTO MOIYJIS
MCA 1oBiTOMJICHHS 3 3alIUTOM yCTAQHOBJICHHS 3'€JHAHHS 1 HOMepamu aboHEHTa A i
BUKJIMKYBaHOTO aboHeHTa b, a Takox HOMep 3apesepBoBaHoro Kl tpakry ML. Ile
MOBITOMJICHHS MepeJaeThcs 3a nornomorow kourposiepa HDLC (uata CDB) mony-
ns1 MLCg, mo ¢dopMmye CUTHAIBHUHA TakeT i mepemae ioro mo IPC y mporecop
CVCsy. Y xoMmyTamiiHoMy mMoayii B CDA 3HaXOAWTHCS aHAJOTIYHUNA KOHTPOJIEp
HDLC, mo npuiiMae CUrHaJIbHUI MaKeT, epeBipse oro Ha HasBHICTh TIOMMIIOK, 3a-
IMcye oTpuMaHi JaHi B Oy¢epHy nmam'stb 1 nepeaae B npouecop CVCsy oTpumani
nmani. Kanan IPC ciry>XuTh IS MDKIPOIECOPHOTO CHTHAJIBHOTO OOMIHY 1 TOCTIHHO
komyToBauuit y SWC.

Iporecop komyTaniiiHoro moayins MCA CVCsy ananizye Homep abonenTa b i
BU3HAYae, 0 MOTPiOHO BHyTpicucreMHe 3'enHanHs. PesepBye BinbHuMiT KI B TpakTi
ML no monyns MLCg i nepenae xananom IPC y nponiecop CVy monynst MLCy 3a-
[T Ha BCTAHOBJICHHS 3'€HAHHS, a TAKOXX HOMep aboHeHTa A, aboneHra b 1 Homep
3apesepBoBanoro KI B tpakrti ML.

Iicns nepenaui Beix 1udp Homepa, npouecop CVCsy iHDOpMye mporiecop
moxayinst MLC, 1ipo 3aBepiieHHs BHAa4l HU@p 1 Ipolecopy BMHUKAIOTh 3'€JHAHHS B
Monysix MLCy 1 MCA (CVyy MLC, i CVCsyy MCA).

ITotim mporiecop CVCsy ToTye 3'eqHanHs 10 HeoOXimHoro Moxysss MLC a6o-
Henra b. Tlepenaua aapecnoi iHdopmarlii 31iHCHIOETECS 3a KOMAHIOK MPOIecopa
CVCsy 3a nonomororw koutponepa HDLC, mo 3iiicHIOE mepenady JiHIHHOTO CHUT-
Hairy 3aHATTs po3MoBHOro KI yoik MLC abouenra b, mudpu HoMepa aGOHEHTIB A i
b nepenatorscst yoik MLCy.
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Y monyni MLC a6ounenta b nporiecop CVp BU3HA4Ya€ BiANOBIIHO 1O OTpUMa-
HOI azapecHoi iHdopmaii (3a nonomororo HDLC) neobxinny AJl i nepeBipsie ii cran
(BUIbHMIA YM 3aMHATHI) 3T1THO JAHUM CBOET IIaM'sTi.

SAxmo abonenT b 3aitaaruii, To nporecop CVg kananom IPC moBigoMIsie Ipo-
necopy CVCgy Monyns MCA, mo abOHEHT 3aiHATUH (TIOCHIIa€ CUTHAIBHUN TIAKeT).
V¥ cBoro uepry nporecop CVCgsy kanaiom IPC Biamnparise€ CUTHAJIBHUN MAaKeT 110
moxyist MLC abonenTta A. Yci IpoMiXHI IIPOLIECOPH BUKOHYIOTh PO3'€IHAHHS Y CBO-
ix MomyIsax i 3BUThHSIOTECA. Y ML C aboHeHTa A BUKOHY€eThCS KoMyTalliss DSP 3 me-
Toto ojadi B AJI abonenta A curnany "3aiinsito".

Eran 3. Ilocuika curiajly BUKJIHNKY, BiANOBiAb i po3MoBa

Sxmo abonent b BinmbHUIA, TO mpouecop Moayist MLCy — CVg 3MiHIOE CTaH
aboHeHTa y CBOil mam'siTi Ha 3aitHste. Kananom IPC nporecop CVy inbopmye mpo-
recop CVCsy mipo Te, 110 abOHEHTChKa JIiHist aboHeHTa b BinbHa, nponecop CVCsy
BMuKae 3'eqHanHs B MCA. Jlai TOTyeThCsl KOMYTallisl BUKJIMYHOTO TeHepaTopa Ring
wrat PLC st mocuinky aboHeHTy b curHary mocminka BUKIHKY (25 ['m), 1 komyTa-
1is 3apesepsoBanoro KI B tpakti ML i curransHOTO nporiecopa DSP (mnata CDB)
JUIs TOCUITKY yOik aboHeHTa A curHaity "KoHTpoJIb MOCHIIKH BUKJIMKY .

Komn abonentr b Bigmosinae, y i#oro TA 3aMuKkaeTbcs KOJO HOCTIHHOTO
cTpymy i y #ioro AK 3MiHIOEThCS CTaH TOUKH cKaHyBaHHS nuieiida AJL. Tarepdeiic
PAC cupwuiimae 1110 3MiHY 1 crioBimae npo 1e mporecopy CVy moayns MLC abone-
HTa b.

IMpouecop CVg Kepye BUMKHEHHSIM reHeparopa Ring 1 DSP 1 koMmyTalii€io B
SWC nns BCTaHOBJIEHHSI PO3MOBHOI'O CTaHYy.

Kpim nporo CVg kananom IPC TOBiTOMIISIE CHTHAITLHUM TIAaKETOM TIPO BiJITO-
Bigbh abonenta b miust CVCsy Moyt MCA. Tlpouecop CVCsy hopMye KOMaHTY [UIst
DVA nouatu tapudikaniro. Takoxx y DVA nepenarorscs HoMepH 000X aOOHEHTIB i
TapuQHy KaTeropito aboHeHTa A.

Ertan 4. Bin6iii i po3'eananuns

[epmum nmaB BinOiH abGoHeHTa A. 3MIHIOETBCSI CTaH TOYKM CKAaHYBaHHS B
a0OHEHTCHKOMY KOMIUTEKTi aboHeHTa A. Llio 3miny cripuiimae inTepdetic PAC, o i
crioBimae mpo 1o 3MiHy B nporecop CV,. Iponecop CV, 3MiHIOE Y CBOTH mam'aTi
cTaH abOHEeHT A Ha BiJIbHE, Kepye po3'eIHaHHIM y komyTaTopi SWC i nepenae kaHa-
som IPC curnanbuuii maketr "BinoOii abonenta A". [Ipouecop CVCsy monyns MCA
nae koManny DVA BuMkHyTH Tapudikaiiro, i nepenae kananoM IPC s nporecopa
Moyt MLC abonenta b curnan pos'eqHanss. [Ipomecopu BCiX MOIYJIiB BHKOHY-
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10Tb po3'ennanus. [Iponecop CVy moayns ML Cy BukoHye komyTaiito 1o AJl abone-
HTa curHany "3aitasare" Bix DSP. Ilicns toro, sik aboHeHT b monoxuTh MikpoTene-
(hoH, 3MIHUTBCS CTaH HOTO TOUKM CKaHyBaHHs i mpouecop CVy nepesene Horo craH y
CBO{if maM'aTi Ha BUTHHUH.

JlitrepaTtypa, sika BUKOPUCTAHA 1JIS1 TIATOTOBKHU po3aiiay 10

1 Pomannos B.M. 36ipuuk cxem no xypcy CKE3-2. Lluppoi komyTariiHi moJs,
LICK «KBanT-E», SI-2000, EWSD / Yknaaadi B.M. Pomantio, I.M. CosoBcbKa,
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Po3ain 11

HCK S$71-2000/v.6 n SI-3000
11.1 Buxopucranusi ipBAN

VY pesyneratri momepuizarii IICK S7-2000/v.5 3'sBuiiacs HacTymHa Bepcis
LICK S$7-2000/v.6. MonepHizaris noisrana B TiM, III0 BUHUKIIA HEOOX1MHICTh PO3IIIH-
PUTH MOXKIIBOCTI IIXPOKOCMYTOBOTO By31a noctymy AN-BB. Y pesymbprarti po3po-
Oueni pi3Hi BapianTu yctatkyBauast DSLAM, mo Beivnumm 1o ckirany LICK i mrst Hux
BHUKOpHUCTOBYBaimcs cranaaptHi kacetu LICK $7-2000/v.5, puc. 11.1.

OcTaHHA Munsa Mepexa goctyny
TpapuuiiHa [=—— —
LiMpoKOCMyroBsa ﬁi" ADSL/SHDSL/VDSL | ———& E1/3, STM-1/4 i i P
apxiTekTypa ~i over [ i ATM/SDH = \Q}
=1 e
ATM ATM komyTaTop BRAS
Lupokocmyrosa
apxiTekTypa “ . FE. GbE — /(‘_A
HOBOroO ——— — =]
ATM DSL Eth: t * =
NOKONiHHA over DS 1 erne o= \o/
Ethernet ETH xomyTaTtop BRAS
Ethernet EFM mige —_—
Ha OCTaHHIN Ethernet over DSL
i = - &2
EFM BonokHO Ethernet — | \fy
Ethernet over SMF EFM ETH KomyTaTtop BRAS

Access Node

Pucynoxk 11.1 — Bapiantu ycratkyBauus DLAM

VY 3a5eKHOCTI Bijl TOTPeOH MOXKYTh BUKOPHCTOBYBATHCS Pi3HI MOJYJIi LINPO-
KocMmyToBOTO noctyty BAN (Broadband Access Node), mo nomani B po3aimi 9. s
Oinboi eMHOCTI po3pobnennii ipBAN.

Ha puc. 11.2 nonanuii npukian BUKOpUCTaHHS ipBAN nis opraHizanii Mepe-
K1 IIMPOKOCMYTOBOTO JOCTYITY.

ipBAN — ue IP Ethernet DSLAM, mo TO€nHY€ pi3HI TEXHOJOTII IOCTYITY
(xDSL, Fiber, BWA) Ha onHiii i Tiif e amapatHiid TuiaTdhopMi 1 T03BOJISIE 31HCHIO-
BaTH BMHUKaHHS 10 Mepex nepenadi nanux IP-mepexxamu yepes Fast Ethernet un
Gigabit Ethernet (un intepdeticamu E1/IMA, STM-1 un ATM).

€MHIcTE onHiel cekuii ipBAN cknanae 608/576 xDSL niniit. Kopriyc MEA
Mae 20 MOHTa)XHHX MO3HIIIH.
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IPTV ycTaTKkyBaHHA
SHDSL
PC | . ADSL ,——i
5 N1
pe ] —= =~ ADSL2+ ’ﬂ’ FE GbE
= = = ,
3i i E:;:—l Ethernet - =
kackapyBaHHs - i Ethernet | komytatop BRAS
STB + T SI12000| ipBAN
STB+ TV =
= MocninoBHe
—
T — E _g-‘: Kinbue
p—— — i —
S12000 ipBAN S§12000 ipBAN

Pucynok 11.2 — CtpykTypHa cxema Mepeski Ha ocHOBI ipBAN

Cexuist ipBAN wmictuts (puc. 11.3):
— abonenrcrki wiatn SGM 1o 32 /ADSL/G.SHDSL/ADSL2+,

MDF

32-x napHun
Kabenb

32-x napHun
Kabenb

32-x napHun
Kkabenb

32-x napHuu
Kabenb

SHDSL 6nok
(SGM S)
*

2x FE

ADSL 6nok
(SGM A)

ADSL 6nok

(SGMA) | 2ofFe ...

=m
o*

o* !
,sEthernet
nogBiviHa

3ipka

ADSL2+
6nok
(SGM A+)

o*
o*
*

"
2x FE

LleHTpanbHui
KomyTaTop
(IDC)

LleHTpanbHui
KomyTaTop

MEA cekuifa

Pucynok 11.3 — Cekuist ipBAN

— abonentcobki at SGN 1o 48/ADSL/G.SHDSL/ADSL2+;
— uiatu splitter SSI,
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— HeHTpasbHa KoMyTauiitHa iata IDC (24Gb/12Gb) 3 nporiecopom KepyBaH-
H1 CDG, 20 noptiB GHE s 3anupoi wiatw, 2 komytatopu Ethernet, 4 SFP ontnd-
Hux GbE iatepdeticis, 4 RJ-45 migaux GbE;

—mnata Fast Ethernet SFP 1000Base-T;

— miata STM-1 — 3 mepexxunm intepdericom ATM 155,52 Mbit/c;

—mara 8 E1/IMA — 3 intepdeiicom ATM — 8 x 2Mbit/c.

[TinTpumka sikocti mocnmyr piBHs Ethernet: BipTyaibHa JIOKaJbHa Mepexa —
VLAN (802.1q), xac obcinyroByBanHs — QoS (802.1p).

Higrpumka Tpadika xiacie UBR (HeBH3HAaYCHA MIBHUIKICTh Mepeiavi NaHUX),
CBR (nocTiiiHa MIBHAKICTH mepenayi gaHux), ri-VBR (nepeMiHHA MIBHIKICTH Iepe-
Iadi TaHUX y peadbHOMY 4aci) i nrt-VBR (nepeMiHHa MIBHIKICTH Nepeaadi JaHUuX Y
MOJICJIbHOMY 4aci).

€1uHI ekcruTyaTanis i kepyBaHHs 3a oromMororo By3na $12000/v.6 MN (By3on
KEepyBaHHS).

VY 3anexxHOCTI BiJf He00XiqHOT €eMHOCTI ipBAN MOXyTh BUKOPUCTOBYBATHCS Pi-
3HI KoH}irypamii kacet, puc. 11.4.

a) b)

ADSL2+
ADSL2+
ADSL2+
ADSL2+
ADSL2+
SHDSL
SHDSL
SHDSL
SHDSL
ADSL2+
ADSL2+
ADSL2+
ADSL2+
ADSL2+
ADSL2+
SHDSL
SHDSL
SHDSL
SHDSL

ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL

Pucynok 11.4 — Po3mimennst TE3 B kacerax MEA ipBAN

a) — Koudirypartist 3 pe3epByBaHHSIM:
20 mocaakoBux Micib MEA miaci,

18 mepudepiitHux mwiat,

2 meHTpaibHI KOMYTAIiHHI TIaTH,

576 (SGM) uu 864 (SGN) DSL miopris.

b) — Kondirypariist 6e3 pe3epByBaHH:

20 MOHTaXXHHX mTo3uLiN Kopryc MEA,
19 nepudepiitnux 1uiar,

| neHTpanpHa KOMyTaliliHa I1ara,

608 (SGM) uu 912 (SGN) DSL nopris.
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11.2 TTakerna cuctema komyranii [IkCK S7-3000

Ionanemra moxaeprizamis LICK S$7-2000/v.6 3xilicHIOBamacst 3 METOIO TIEPEX0-
JIy CUCTEeMHM Ha TaKeTHY KOMyTallifo. Tak 3'SBUBCS MyJIbTHCEPBICHHI By30] KOMyTa-
uii i nocryny MSAN (Multiservice Switch Access Node), sxuii Hanani cTaB OCHOB-
HOIO CKJIaJJOBOIO YacTHHOI makeTHoi cuctemu komyTatii —[IkCK S7-3000.

JocroincTBa cimeiicrBa S1-3000

Jo mocroiucts cimericta SI3000 HanexaTh:

— KOHBEPreHIis (PikCOBaHUX 1 MOOUTBHUX MEPeX;

— IUTICHE PO3yMiHHS MPOOJIeM MOCTAHOBKH MEPEXKi;

— MOJIyJIbHA apXiTEeKTypa JIHIHKHU ITPOIYKTIB;

— MaciuTaboBaHUI apXITEKTypHUIA AW3aiH BIAMOBIAHO A0 MPHUHIMITY "TIJIaTH B
Mipy pocTy", 3aCTOCOBHICTD 3araJIbHUX PillICHb, METOIO SIKHX € 3a0e3MeYeHHST MOX-
JIMBOCTI B3a€MOJIii i TOTOBHICTD O OyIb-KOT0 KOPHCTYBada i 10 OyIb-SKOTO THILY
nocnyru (any user any service);,

— ycli IPOAYKTH CyMiCHI 3 MUHYJIHM 1 TOTOBI 0 MaiflOyTHBOTO (past compatible
and future ready).

11.2.1 Apxirextypa [IkCK S7-3000

IkCK S7-3000 xommanii Iskratel cknagaeTbes 3 TPHOX TOJIOBHUX IMPOIYKTIB:

— OSAP (Open Service&Application Plane) — tuiomuHa moCiyT 1 JOAATKIB 3
amapaTHO TporpaMHoI0 peanizamieio MCS — mynsTiMeniiHI mocayru, CAS — cepsep
nonatkiB, MAS — cepep MoOuTbHUX onatkiB, CC — koHTakT 1ieHTp, IVRS — nociny-
ru IVR;

— MSCP (Multiservice Control Plane) — nnomuHa KepyBaHHS 3 amapaTHO
nporpaMHo0 peanizanieto MSCN — MyIbTHCEPBICHHUIA BY30J KEpPyBaHHSA, 10 CKIALy
sikoro Bxoauth: AS (Application Server) — cepsep nonatkis, CS (Call Server) — npo-
rpamMHuiA KOoMyTaTop (Softswitch), iCS — iHTETpOBaHWI TPOTpPaMHUA KOMYTaTOP
(Softswitch), SMG (Signaling and Media Gateway) — 11103 curHamizamii i Meia
IIUTIO3 KepoBaHi e1nHUM LeHTpoM MN (Management Node);

— MSAP (Multiservice Access Plan) — ninonmHa I0CTYIy, OCHOBOIO SIKOTO €
MSAN — mynbrucepBicHuii By3oia gocryny (IP-DSLAM) xomytatopom Ethernet-
switch i noctynom 1o TDM 1o V5.2 i MOXITUBICTIO BMUKaHHS:

— POTS nocryn (AAJI no ctuky Z);
—xDSL nocryn (ADSL2, ADSL2+, SHDSL, VDSL);
— Fiber noctyn (FTTx-FE, GE); BWA noctyn (WiMAX).
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1.2.2 Mnomuna xocryny MSAN

MyJsbTHCepBicCHUI BY30J1 KOMYTalii i AocTyny siBiisic COO0I0 MyJIbTHCEPBiC-
Hy MIatGopMy, SKUH IJIKOM aJanTOBaHUH Uil pOOOTH B Mepexkax 3 KOMYTaIli€lo
KaHaJiB 1 KOMyTaIli€lo MakeTiB. By3on mepembadae MOKIMBOCTI MYJIbTHCEPBICHOTO
JocTyIy i Mae QyHKuii iHTErpoBaHOro nporpamMHoro komyratopa (Call Server), mo-
TYTHIH Tporiecop, Iy nu(pPOBUX CHTHAIBHUX MporecopiB (DSP), yoymnosani TDM-
komyTatop i yoynoBauuii IP DSLAM-MynbTHILIEKCOP TOCTYIY LM(POBUX aOOHEHT-
CBKUX JiHiH 3 IP-QyHKIIIMH.

MSAN nobynosanuii Ha 6a3i IP-Ethernet-DSLAM — iPBAN, o 3a0e3nedye
BMUKaHHS Pi3HUX TEXHOJOTiH aboHeHTChKOoTrO noctymy (xDSL, Fiber, BWA) na on-
Hill amapaTHO-IporpamMHii TaThopMi i J03BOJIsE 3AIHCHIOBATH BMUKAHHA 10 Me-
pex mepenaui nanux IP-mepexamm uepe3 Fast Ethernet abo Gigabit Ethernet
(abo intepdeiicamu E1/IMA, STM-1 a6o ATM).

MSAN moxe OyTn KOH(IrypoBaHUH TAKUMHU IUIaTaMH AOCTYIy, puc. 11.5:

— miara arperytouoro komyrtatopa Ethernet EAS neHTpanbHa KOMyTaIliitHa
wiara IDC (24GbE/12GbE) 3 npouecopom kepyBanHs CDG na 20 nopris 100/1000
Base-T GbE intepdeiiciB g 3anHp01 1IaTH, 1Ba Komytatopu Ethernet, dotupu
SFP ontnunux 1000Base-FX GbE;

— miatu goctyny POTS na 64 AAJI (ctuk Z) MiCTUTh MeJia-TITio3 1 MTUTI03 CH-
THai3alii, Me/ia-1IuTo3 neperBoproe notoku Mo TDM y naketn RTP/RTCP i Ha-
3a]1, a IUTI03 CUTHa3aMii nepeTBoproe curHamizaiii TGM3K y curnamizamiro Mepexi
IP (MGCP). Ins AAJT nintpumMyeTbest aboHeHTchKa curnanizauis (DTMF, tapudHi
curHanmu 12/16 xI'm, mepenomocoBka). s KOAyBaHHS BUKOPHCTOBYIOTHCS ayHiOKO-
nexku G.711 (64 k6it/c), G.723, G.726, G.729/4,B. [losxuna nakera RTP/RTCP
ycraHoBoeTbest MNS. Jlnst maketiB  3abesmedyrotbess ¢yHKHii QoS knacie UBR
(HeBM3HAaYEHa MBHUIKICTH Nepenayl nauux), CBR (mocTiliHa MBHIKICTH Tiepenayi 1a-
HUX), rt-VBR (niepeMiHHA MIBHIKICTH MepeAadi NaHUX y peanbHoMy uaci), nrt-VBR
(mepeMiHHA MIBUIKICTH Mepeaavi JaHUX Yy MOACIbHOMY Yaci) i miarpuMky QoS yce-
penuni Ethernet naxetis IEEE 802.11p 3 mexanizmom DiffServ. [lnata BMHKa€eThCS
inTepdeiicom 100 Base-T y xomytatop monyis Ethernet.

— wiata SGN ADSL2+ 3a0e3neuye BMUKaHHS 48 yHIBepCcalbHUX a0OHCHTCH-
kux mopTiB ADSL, ADSL2, ADSL2+ i BMukaetscs intepdeticom 1000 Base-T mo
komytatopa Ethernet, 3a6e3neuytoun niarpumky QoS knacis UBR, CBR, rt-VBR i
nrt-VBR i nintpumky QoS ycepenuni Ethernet naketis IEEE 802.11p;
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— mata VDSL2 3a0e3nedye Bmukanas 24 miHii VDSL2 i BMUKaeThes iHTEpdeiicoMm

1000 Base-T no xomytaTtopa Ethernet, 3a6e3neuytoun mintpumky QoS xinacis UBR,
CBR, rt-VBR i nrt-VBR,
cs

EAS

2FE 1

. — 2 FE
T — 5, EVVS2
2 FE 1 CKC-7
— E1/V5.2

32 DSS1 CAS/E1

4 GE
i IP/Ethernet
; SFp
)
AAJTT & { N 2FE
CDG
- % :
=T ———  Pucynok 11.5 — Apxirektypa
M t - -
g, @ HICK 51-3000 (MSAN)

— mnata SGM SHDSL 3abe3neuye 32 yHiBepcaTbHUX aOOHEHTCHKUX IOPTIB IUIATH
splitter SSI un onnocxemui ®HY na kpoci MDF;
—trata SHDSL smukaetses inTepdeticom 100 Base-T no xomyrtatopa Ethernet;
— nuro3y gocryny AG ua 16 tpakrie TDM E1 1y BMUKaHHS 10 KOMyTaTopa KaHa-
niB TDM SN intepdeticom V5.2, MicTuTh Memia-nnIro3 I 3a0€3MeUCHHS TIePETBO-
pennst MmoBu TDM y undposi aynionaker RTP/RTCP i uuto3 curHaiizanii Juist ne-
peTrBopeHHs curHamizamii V5.2 y curnamizanii mepex IP (MGCP, H.323); mnara
BMHKaeThest 1o Mepexi TDM 32 tpakramu E1 intepdeiicom V5.2, a no mepexi IP
nmBoma inTepdeticamu 1000 Base-T GbE;
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—wiara SFP Fiber FE (FTTH Ethernef) 3a0e3nedye BMukanas 12 un 24 (s mna-
TH nozBiiHOI mupuHN) ontuuHuX iHTepdeiiciB FE (10/1000 Base-FX) i BMUKa€eThCS
intepdeiicom 1000 Base-T no xomyraropa Ethernet;
— mnata SFP Fiber GE (FTTH Ethernet) 3a6e3neuye BMukanss 10 um 20 (st tuta-
TH NOJBIHHOT mmpuHK) ontnuHKUX iHTepdeiiciB GE (10/1000 Base-FX) i BMUKaeThCS
iarepdeticom 1000 Base-T no xomyratopa Ethernet,
— iata pagionocryny WiMAX nns smukanus 2-8 FR 3 OFDM, i 3abe3nieuye LOS,
NLOS nnsa cranpaprtiB IEEE 802.16d i e, BMukaetbes inTepdeticom 100 Base-T mo
komytaropa Ethernet;
— xoMOinoBana 1ata POTS/ADSL2+ 31Bo€HA I OJHOYACHOTO BMHUKaHHS 48 yHi-
BepcanbHuX noptiB POTS/ADSL2+, BuKoHye napaneiabHe oOpoOJIeHHS MakeTiB, HE

BUMarae CIuTiTepiB, BMuKaeThes iHTepgeiicom 1000 Base-T no xomytatopa Ethernet.
T'onoBHi nocToiHCTBA cimelicTBa npoaykTiB SI3000 MSAN:

— yHiBepcaJbHa Iardopma Juis epeadi rojocy, Bijieo i JaHuX JO3BOJISIE CKOPOTH-
TH BUTPATH HA TEXHIUYHE 0OCIyrOBYBaHHS;

— nerka Mirpauist B Mepexi NGN 1uisixoM ray4koi mojepHizauii mepex ThM3K;

— HOBI IIOCITyTH — HOBE JPKEPEIIO T0XO/iB;

— MyJIbTUCEPBICHHIA AOCTYII;

— IEHTpAaJi30BaHe KEPYBAHHS 3 METOIO MiIBUIICHHS ¢eKTUBHOCTI i onTHMI3allii BU-
TparT;

— IepeBipeHe B 0araThoX BEIy4YHX TEICKOMYHIKAIIITHAX OIepaTopiB pilllcHHS.
Koncrpykrusao MSAN cranpaptauii ETSI xopnyc MEA 9U na 20 MOHTa)XHHUX I10-
3MIIIH, aJie MOXKJIHBI pi3HI KoHQirypamii — MEA20, MEA10, MEA6, MEAS, MEA3 i
MEA1U Hua pi3Hi €éMHOCTI. EMHICTh MyJBTHCEPBICHOTO By371a MSAN BU3HAYAETHCS
KOHCTPYKLI€IO 1 HOMEHKJIATypOIO IUIAT JOCTYITY, 1[0 BMHKAIOTHCS.

VY tabn. 11.1 noxani BapianTH KOHCTPYKIiT MSAN.
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Tabmuus 11.1 — Bapiantu koHcTpyKIii MSAN

MEA20 MEA10 MEA6 MEAS MEA3 MEA1U
Kinpkicts Mo-
HTa)KHHUX I10- 18/19 8/9 5 4 3 1
3ULII
Makc. KiJIbK.
ADSL+ 864/912 384/432 240 192 96 48
Makc. KiJIbK.
SEHDSL 576/608 256/288 160 128 64 32
Makc. KiJIbK.
VDSL2 432/456 192/216 120 96 48 24
FE 216/228 96/108 120 48 24 24
GE 180/190 80/90 50 40 20 10
AAJ 1152/1216 512/576 320 256 128 64
El 288/304 128/144 80 64 32 16
1GbE 28/14 28/14 10 14 14 2
WiMAX 8 8 8 8 4 2

11.2.3 IlsommHa kepyBanus MSCP

[Tnomuna kepyBanust MSCP 3 anapatHoro peanizamiero MSCN (Multiservice
Control Node) MynbTHCEpBICHHH By30J KEepyBaHHS peanidye Taki amapaTHO-
nporpamHi 3acobu: CS — nporpamHuii komytaTop i iCS — iHTerpoBaHUH IPOrpaMHHA
KomyTarop, SMG — nuto3 curHamizamii i Meia-1umo3, AS — cepBep JT0JaTKIB Kepo-
BaHi eqHUM 1ieHTpoM MN.

Inata CS — nporpaMHOTO KOMyTaTopa, Kiacy 5 BUKOHYE (YHKIIT KepyBaHHS
BUKJIMKaMH, KEPYBaHHsS CUTHATI3aLi€l0 1 MOCIyramMu, MiATpuMye NpoTokoau SIP,
H.323, H.248 xepyBanus Menia-uunozamu MGCP.

IInaTa iCS inTerpoBanoro komyraropa (Call Server), 00’eqHy€e y 001 TaKOXK
¢yHKIIT KOoMyTatopa kaHamiB TDM i1 Memia-lniio3a; MPOTPAMHOTO KOMYyTaTtopa
Softswitch xnacy 5 miaTpuMye TNPOTOKOIW KepyBaHHS Menia-ipBAN unmozamu
(MGCP), curnanmizauii TDM (CKC-7, BCK, V5.2). OyHKIIOHAIBHICTE Me[ia-
IUTI03a MIATPUMYIOTh Pi3Hi Koneku. [lnaTa Mae MOAyIbHY OOYAOBY 1 CKITaJa€ThCs
3 xomytatopa TDM na 32 E1, xomyrtatopa Ethernet i MOHTaXHUX TO3WIIN TSI
mwiat DSP.

Inata SM — curHanbsHa 1 Meaia-mara, Mae 32 tpaktu E1, 1is BMUKaHHS BY3-
niB mocrymy TDM (V5.2), no ckiaay IjiaTd BXOAWUTH MEAia-IILTI03 1 NUTI03 CHTHAI-
3amii, MiATPIMY€E yCi BUIM CHTHAJI3AII] Ui MEepex 3 KOMYTAIli€ef0 KaHaJliB 1 IIaKeTiB
(CKC-7, V5.2, DSS1, MGCP, H.248, SIP-T); xepyBaHHs TJIaTOIO 32 MPOTOKOJIOM
MGCP/H 323, 3'ennanns 3 mepexeto goctyny mo 1 GhE MGCP. Ilnata macmtady-
etbesi o 8 E1.
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JocToincTBa cimelicTBa npoaykris S13000 MSCP:

— yHiBepcaibHa IUIaTGOpMa KepyBaHHS MMOCIyraMH Iepeaadi MOBH, Bifeo i Ja-
HUX J03BOJISIE CKOPOTUTH BUTPATH Ha TEXHIYHE OOCIYrOBYyBaHHS;

— Jerka Mirpamiss B Mepexi /NGN 1UIIXOM THY4YKOi MOZEpHi3amii Mepex
TPM3K;

— HOBI IMOCJIYTH — HOBE JKEPETIO JTOXO/IiB;

— MYJIBTHCEPBICHE KepyBaHHS — PI3HOMAHITHI TOJATKH JJIS Pi3HUX BHMOT 1 MO-
Tpeo;

— MOZYJIbHA CTPYKTYpa Ja€ MOXIIMBICTh THYYKOT'O IUIAHYBaHHS MEPEKHOI TO-
moJiorii i Tpadika;

— [EHTPATi30BaHE KEPYyBaHHS 3 METOIO IiJBUIIEHHS €(EKTUBHOCTI W ONTHMIi3a-
1ii BUTpAT.

11.2.4 TLnommua nocayr SI13000 OSAP

IMponykr S13000 OSAP (Binkpura miomuyHa HOCIYT 1 JOAATKIB) po3podiie-
HUHW TaK, IO MOXKE 33JIOBOJHHUTH MOTPEOH SK ONEPaTOpiB HEBEIMKUX MEPEXK, TaK i
BEJIMKHUX TEICKOMYHIKaiHHUX OIepaTopiB, MpoBaiiepiB MOCIyT, 3BUYaiHO, HE 3a-
JUIIUBINK Oe3 yBaru JOAATKHU, IO HEOOXiaHi st cepu Oi3Hecy. Pimenns 3abe3re-
Y9YIOTh MOXKJIMBICTh TOYaTKOBHX MOOYAOB, HA BUTITHHUX IIHOBHX YMOBaX, IIBHIKO i
JIETKO PO3IIMPIOBAHUX 1 MOJEPHI30BAaHUX HOBHUMH JOAATKAMH i MOCIyraMH, IpH
IbOMY OCOOJIMBa yBara MPUAUISETHCS TAKOX HAIIMHOCTI, Oe3meri i 3py4IHOCTi IS
KOPHUCTYBava.

HoctoincTBa npoaykriB S13000 OSAP:

— 3a0e3MeueHH s TIOCIYT Ha Mepexax Pi3HOro THITY;

— MOJIEpHI3allisl iCHYI0UMX MEPEeX 3a JIONOMOT0I0 CyYacHHX IOCIIYT;

— CYMICHICTh MEpEeX Pi3HUX MOKOIIiHb;

— YIPOBAKEHHSI HOBUX CyYaCHUX IMOCIYT 3 MiHIMAJIBHUMH 1HBECTHIIISIMH;
— HU3bKa [M0YaTKOBA 1HBECTHIIIS;

— MPOCTi PO3LIMPEHHS 1 MOJIEpHi3allii 3 HAaMEHIITMMH BUTpaTaMH;

— HaJiitHi, Oe3MeyHi 1 3py4Hi [UI1 KOPUCTYBada MPOIYKTH;

— po3po0bIIeHi 3 MePCIIEKTHBOIO Ha MaOyTHE MIPOIYKTH;

— 30epe’KeHHS BapTOCTi 1HBECTHIII].
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Po3mia 12

APXITEKTYPA LCK EWSD/v.15

12.1 Texniuni xapaxkrepuctuxku HCK EWSD/v.15

Electronic Worldwide Switch Digital (EWSD) — e LICK Benukux eMHOCTEHH,
MpU3HaYeHa IS BUKOPHUCTAHHS B MEpPEXaX 3arajJbHOI0 BUKOPHCTAHHS SIK OIOpHA
cranuis (OIIC), onopro-Tpan3utHa crannis (OIITC), AMTC, nentpa komyTamii Mo-
oimpHOTO 3B's13Ky (LIKMC).

Ilepma HCK EWSD o¢ipmu Siemens Oyna BBeleHa B €KCIUTyaTalilo B
1981 p., y 1987 p. LICK EWSD nepmioro y CBiTI Hagana MOXIHUBICTh JAOCTYITY JIO
ISDN, a Bxe B 1989 p. mepmioro y CBiTi Majla MOXJIMBOCTI MIUPOKOCMYTOBO1 ISDN,
1110 MPALFO€ B aCHHXPOHHOMY pexkumi nepenaui (4TM).

IIpoexryBanacs i mpamroe [ICK EWSD y mepexax ISDN i Mae MOXIIUBICTh
NpaloBaTH 3 MYJIbTUMEAIHHUMH J0JaTKaMH B Mepekax HOBOT'O IOKOMiHHs. bazy-
€TBCS CHCTEMa Ha MOJYJBHIH apXiTeKTypi i BIAKPHUTIA cepBicHIN mmaTdopmi, mo
0COOJIMBO aKTyaJIbHA Terep Y MepioJ] MOMUTY Ha aOOHEHTCHKI MOCIYTH PI3HOTO BU-
Iy. 3aBIsAKd OaraTcTBY (DYHKIIH, EKOHOMIYHOCTI 1 KOHKypeHTo3naTHocTi, EWSD 3a-
fiMae miguMpyroui TO3WINI 3a KUIBKICTIO mpoaax y cBiti. Apxitektypa LICK
EWSD/v.15 nonana Ha puc. 12.1, a OCHOBHI TeXHIYHI XapaKTEPHCTHUKH — Yy TaOI.
12.1. Sk i immmx HCK ctpyxrypy LHCK EWSD/v.15 cxinanaroTh miicUCTeMU: aboHe-
HTCBHKOTO JIOCTYITy, JTIHIHHOTO JOCTYITy, KOMYyTallii, CHTHaJi3aIlil, KepyBaHHs, TCXHi-

YHOTO 00CITyrOBYyBaHHS i €KCILTyaTalii Ta eleKTPOKHUBICHHS.

12.2 TIliacucremMa a00OHEHTCHKOIO JOCTYIY

[TincucremMa aGOHEHTCHKOTO JOCTYIY peaji3oBaHa Ha ITUPPOBUX aOOHEHTCh-
kux onokax DLUG, mo 3a0e31nedyoTh BMUKaHHs aHAJIOroBHX 1 mngposux AJl 6azo-
Boro jgoctymy (2B+D), BucokomBuakicHux LAJI moctymy no Internet (ADSL i
SDSL), takcodonis, a takox Bizomuunx ATC (BATC). Ilincucrema aboOHEHTCHKOTO
JOCTYIly BHKOHYE KOHLICHTpaLilo abOHEHTCHKOTO HAaBaHTAXCHH:, 3a0e3nedye nepe-
Jlayy cUrHajbHOi iH(popmauii 3 BHyTpicucTeMHoro curnaisHoro kanainy (BCCK),
BUKOHY€E (yHKIii aDOHEHTCHKOI CHTHANi3amii: MOCHIKY iH(GOpMamifHNX CHTHANIB i
Tapudikaniitanx immyinbcis, Bukonyroots ¢Gyskuii TE i TO.

Bbnoku DLUG po3pi3HSIOTH 32 €MHICTIO B 3aJISKHOCTI BiJf MUTOMOTO HaBaHTa-

skeHHs Ha AJ] 1 KOHCTPYKTUBHE BUKOHAHHS.
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Tabmuus 12.1 — Texniuni xapakrepuctuku LICK EWSD/v.15

MTM mo 600 000 AAJI,
O6aacTh BUKOPHCTAHHS AMTC no 60000 kanamnis/3J1
IIKMC, LITO
Hudposuii abonenTcskuii 6.10k DLUG:
— HaBaHTa)keHHs Ha DLUG 390 Epn
— aHaJIO0roBi aDOHEHTCHKI JIiHIT 110 3968
— uudposi 6azoBoro nocrymy no ISDN 1o 1520
— BHCOKONIBHIKICHI aboneHTchki miHIT (SDSL, | B 3anexHocTi Big TexHonorii g0 8 Moit/c
ADSL, ADSL.lite) noctyny no Internet 110 864 miHiil mBuaKocTi xDSL
— IPOMYCKHA 34aTHICTh Y Hanpsmy g0 LTGN 1o 16 tpakri E1
Moayas ainiitaux rpyn LTGN
— KinbKicTh TpakTiB E1, 1110 BMUKAIOThCS 4 E1
KomyTrauiiine nose SND:
[IpomyckHa 31aTHICTh KOMYTALIITHOTO OIS 100 000 Epn
Makcumanbna emHicts LIKIT 2016 rpyn LTG
Kpok HapolyBaHHsS €MHOCTI 16 LTG

Bunecenuii komyTauniiinuit moayabn RSU
MaxkcumansHa Kinbkicte RSU, 1mo BMHKaeThCs 10 | 254
MEPEKHOTO By3J1a KepyBaHHS

KinbkicTs aOOHEHTCHKHUX JIiHIH, 1110 BMHKAIOTHCS 50 000

Kinekicts 3J1, 1110 BMUKAIOThCS 8500

MakcumanbHa Kinbkicts Bukiukis y 'HH 4000000

Po6Goua Hanpyra -48 B un -60 B noctiiiHoro crpymy

Hudposuit abonentcbkuii 610k DLUG BUKOPHCTOBYETHCS IJISi BMHKAHHS
a0OHEHTCHKHUX JIIHIH 10 KOMYTaIliiHOI CHCTEMH 1 JJI KOHIICHTpaIlii aDOHEHTCHKOTO
HaBaHTaxeHHs. Jlo DLUG BMUKAIOThCS TaKi TUITH JIHIN:

— aHaJioroBi aboHeHTChKi JiHiT (AAJ);

— nudpoBi aboHeHTChKI JiHii 6a3oBoro pocryny 10 ISDN (ISDN-BA) 31 mBu-
nkictio (2B+D) — 144 k06it/c;

— BHCOKOIIBU/IKICHI ab0HEeHTChKI JiHil XxDSL noctymy no Internet 3i mBuakic-
TI0O 10 8 MOit/c (HampHKIa, acHUMETPUYHI BHCOKOIIBHAKICHI aOOHEHTCBKi JIiHIi
ADSL au cumerpuuni SDSL);

— iTepdeticu V5.1, V5.2;

— MOJyJIi MEPEKHHUX 3aKiHUEHb.

Anmnaparni 6oku DLUG 3rpynoBaHi B TpU OCHOBHUX I'PYTIH:

— IeHTpanbHi GYHKIIOHANBHI OJ0KH, 10 Ay0IrooThes 1 popmyrors DLU-0,1;

— nepudepiiini ¢pyHkuioHansHi 610ku (Moxymi SLMA, SLMD, SLMI i tecro-
BE€ YCTaTKyBaHHA);
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— BUHECeHI (pyHKIiOHAIBHI OJOKH (aBTOHOMHUIT cepBicHUI KoHTposep SASC,
6110k 30BHIMHBOI curHaiizamii ALEX).

®dynkuionansHa cxema ungppoBoro aboHeHTcbkoro oiioka DLUG npencrasie-
Ha Ha puc. 12.2.

IenTpajabHi pyHKIiOHANBHI 010KH:

KonTpoJsep undposoro adonenrcokoro 6aoka DLUC xepye BUKOHAHHAM
¢ynkuii DLUG i BukoHye 3anaui 3a0e3nedeHHst HaAiiHOCTI YCiX (YHKI[IOHATBHUX
OIoKiB, a TakoXx Kepye 3B'si3koM 3 LTG B 000x Hampsimkax. [lo ckmagy DLUC Bxo-
JIUTh MOJYJ1b po3noniny muH BDG.

BuneceHi pynknionanbui 610xm:

ABTOHOMHHUI cepBicHuii koHTpoJep SASC 06pobisie cCUrHANIBHI 1 PO3MOBHI
tpaktd B DLUG un aboHeHTchKi JiHii BuHeceHOro DLUG. Takox BUKOHYE 00po0-
JIEHHS aBTOHOMHOTO pexumy pob6otn DTMF-aboHeHTiB, 1m0 OOCIyTOBYIOTHCS
DLUG. SASC Bukonye (QyHKI KOJOBOTO IpHUiiMaya, o HeoOXiTHO I TOTO0, M00
a0OHEHTH 3 amaparami, sKi BUAa0Th Habpauuit Homep kogoM DTMF Manu MOXIIH-
BICTb Ha0OpPy HOMepa PH aBTOHOMHOMY pexumi podotn DLUG.

Baok 30BHiIHBLOI curnaizanii ALEX BUKOPUCTOBYETHCSI Y BUHECEHHUX 0J10-
kax DLUG, BiH po3Mi3Ha€ 30BHIIIHI CTOCOBHO CHCTEMH CHTHAIH (BOrOHb, HECAHKIIi-
OHOBaHHWH JIOCTYII) 1 Mepenae MmoBiOMIIEHHS Tpo i curHaimu depe3 CP no NetMan-
ager.

Iepudepiiini pyHkumionanbui 6;10Kkm:

AHAJIOrOBUi MOAYJ1b a00HEHTCHKUX KOMILIEKTIB SLMA mae 32 ananoro-
BUX aboHeHTChKkHX KoMIuiekTH (AAK) i cinpamit 6ok kepyBanHs. JJo SLMA BME-
KaloThCsl aHanorosi aboHeHTchKi MiHIT (AAJI) 1 ninii TakcodoniB. [ns ananoroBux
a0OHEHTCHKUX JiHiH BUKOHYIOTECS QyHKIII BORSCHT.

HudpoBuii Moaysb ad0HEHTCHKHX KOMIUIEKTIB SLMD Mae 16 undpoBux
a0OHEHTCHKUX KOMIUIEKTIB (BLCD). KokeH a0OHEHTCHKHI KOMIDIEKT 3a0e3medye
inTepdeiic ansa 6azosoro goctyny 1o ISDN (2B+D).

Monyni a60HEeHTCHKUX KOMILIEKTIB 3 Infernef-1ocTynmoM BiJOKPEMITIOIOTh
Internet Tpadix BiZ PO3ZMOBHOTO 1 HANpaBIAIOTH HOrO B KOHIEHTPATOpP MAKeTiB
PHUB, mo no3Bonsie HampaButu Internet-tpadik Bigpady a0 TocTadadbHUKA
Internet-nocnyr 6e3 30ibIICHHST HABAHTAXKEHHS HA MEPEXKHUN BY30II.

Mopaysb a00HeHTCbKMX KOMILIeKTiB 3 Internet-nocrynom SLMI:AMx, s
ACUMETPUIHOI ITUPPOoBOi aboHEeHTCHKOT JiHiT ADSL. 1left Moayns MOXe BUKOPHCTO-
BYBaTHCS TUIBKU 3 KOHLIEHTPATOPOM IakeTiB. Po3paxoBano mMomynb 1 00'eqHaHHA

JIaHUX 1 3BHYAHOTO PO3MOBHOTO Tpadika.
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Pncyﬁz.l - ApXiTWpf HCK EWSD/v.15

Bxinuuii posmoBHuit 1 iHhopMariiinuii TpaiK, M0 HAAXOAHTH a0OHCHTChH-
KOIO JIiHi€t0, po3nimsierscst B SLMI:AMx, aHanorosi tene Lﬂnn l’ﬂﬂaﬂeHl
I0ThbCSl B Takuii ke crocio, sk i B SLMA, indopmauiitauii Tpad PORAETHCS B KOH-
ueHrparop nakeriB HBRS-kananamu 1o PHUB.

Moaynb aGOHEHTCHKUX KOMIUICKTIB 3 Internet-noctyniom SLMI:SDx, nis
CUMETPUYHOI ITUPPOBOi abOHEH 1_JjHil SD;E\% JjaKoK Mae MOJKJTUBICTh BBIMK-

TCHK
Henns 8 LIAJI SDSL 3i IlIBI/II[Kiéﬁb R%/c. oo

DLUG
IPoP LTGN
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SLMI:PHUB 3aexcou eukopucmogycmoca 3 mooyaamu SLMI:AMx. [lo
HBOTO MOXe€ OyTH BBIMKHEHO 10 IecTH MonyiiB SLMI:AMx i 1o BOCEMU MOJYIIiB
SLMI:SDx. SLMI:PHUB nepenae npuiiHATI gaHi 3 moxyniB SLMI i HanpaBisie 10
Mepexi nepeaadi ganux, Hanpuknag 100 BASE-T a6o E1/STM1. [Ins TpaHcmnopTy-
BaHHS JaHUX 10 ISP BUKOPUCTOBYIOThCS A TM-MyIbTUIIIEKCOP; CEPBEP BUHOCHOTO
noctyny RAS.

brokn DLUG Bmukaiotecst 10 LTG 3a 10TTOMOTOI0 YOTHPHOX TpakTiB PDC
(2048 x6i1/c). MakcumansHo Ha Buxoqi DLUG 16 tpaktie PDC, 1jisi BMUKaHHS JIO
LTGN moxnuBe BUKOpUcTaHHs Bif 8 1o 16 TpakriB. st 3a0e3neyeHHs HaliitHOCTI
Oynp-skuit DLUG BMUKaetbes 0 9oTHPhOX pisHUX LTGN. [lpuknan BMHUKaHHS
DLUG o LTGN nopanuii Ha puc. 12.3.

|
1

AAJL » SLMA32 DLU-cropona 0

» PDCO

A
A

DLUC PDC3

A
\4

DIU/LDI

|

1 -
: .
war | seupie BDG : PDCY

GCG

«———» PDCT

TecroBa LTBAM ALEX
InUHa

; | semramx !:_ Ilo Internet:

1 | | Konuentpatop > ELT1

6 s SLMI:FMx !: DaKeTie > .73

1 | PHub —> STM 1

4 :l SLMI:SDx —> 100BaseT
ABTOHOMHHI HBRS

cepBicHHIT SASC-G
KOHTpOJLIEp

B110K 30BHiIIHbOT
aBapiiHOi
curHanizauii

4096 x6it/c, muna 0/1

ALEX Ilnna kepyBanus 0/1

Pucynok 12.2 — dyskuioHansHa cxema 1ugpoBoro abonentcbkoro oioka DLUG

Tpaxtu PDC nepeHocsts iHOpMaIliF0 KOPUCTYBada, KEpyBaHHsI, eKCIUTyaTallii
1 TEXHIYHOTO OOCIyroBYBaHHS. Y Ci CHTHAIH IEPENalOThCs 32 JOIIOMOI0I0 CIpOIIle-
Hoi cuctemu curnaiizaunii CKC-7 y KI-16 PDC 0 i PDC 2, PDC 4, PDC 6 (napHi
tpakth).. Tpaktu PDC-1 1 PDC-3, PDC-5, PDC-7 — nenapui 6e3 CKC-7.

Haganraxenns Ha ogay AJI ckimagae 0,1 Epi.

MakcumanbHa nporyckna 3gatHicts DLUG cknanae 380 Epn. Haporrysanus
aboHeHTChKOI eMHOCTI 3aikicHIoeThes o 32 AK ms AAJL, mo 16 AK mnsa ITAJT 1 8
AK nns xDSL.
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Pucynoxk 12.3 — IIpuxnan smukanust DLUG no LTGN

12.3 Ilixcucrema JiHiliHOro AOCTYIY

[MingcucTema JiHIHHOTO JOCTYIY peaii3oBaHa 3a JOIOMOTOI0 JTHIHHUX TPYI
LTGN — Line Trunk Group, mo sBis10Th co00I0 iHTEp(eiic MK 3’€aHyBalbHUMHU
TMHISIMA 1 KoMyTamiiHuUM moiem SNVD, 1 3a0e3nedyroTh BMHKaHHS HOH(POBUX
3’ennyBanbHux JiHiA (3J1) i3 curnanizamiero BCCK yn CKC, 3’emHyBanbHUX JIiHIH
Bixg OnokiB DLUG, 6n0kiB 0OCITyroByBaHHS MEpexi mepermadi JaHWX (HAIPHKIA,
MepeKi 3 TaKeTHOI0 KomyTariero), un JiHid BATC no xomyTaniiinoro moss SVD.

Jliniitna rpyna LTGN 103Boiisie BBIMKHYTH:

— JIOKaJIbHI Yu BHHeceH1 a0oHeHTChKI 0ok DLUG;

— mudpoBy Mepexy iHTerpaibHOro odcimyrosyBanus (ISDN) s BizoM4oi Te-
nedonHoi craniii PBX;

— 1upoBi 3’€THYBANBHI JTiHIT;

— Mepexy noctyny (AN) depes iHTepdeiic V5.2 s BMUKaHHS anapaTHUX 3a-
c00iB 30BHINTHLOT CUCTEMH;

— KIHIIEBHH MYJNBTHILICKCOP Il CHHXPOHHOI IdpoBoi iepapxii SDH.

I'pynu LTGN moxyThb 3a0e3mnedyBaT BCi IPOLECH CUTHai3allil, BOHH MalOTh
CBOi KOHTPOJIEPH, IO AAIOTh MOXIIMBICTH 3BUIBHUTH KOOpAnHaLiitHuiI npounecop CP.

Lle o3nauae, mio niHiiHI rpynu LTGN BUKOHYIOTH JIOKAJIBHI 33/1a4i KepyBaHHS, Taki
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SK MpuiioM iH(opmarii npo HaOpaHHiT HOMEp, 3alMC BapTOCTI PO3MOBH, CHOCTEpe-
KECHHS 3a JIHI€lO.

LTGN cknanaerbest 3 Takux (QyHKLIIOHATBHUX OJIOKIB!

— rpynoBuii npouecop (GP);

— npouecop yBeneHHsi/BuBeaenns (IOP);

— rpynoBuii komyrtatop (GS);

— 0410k niniliHOrO iHTEpdeiicy (LI);

— reHepaTop TOHAJbHUX curHa’dis (70G);

— konoBuii npuiimay (CR);

— JokaabHuil intepdeiic DIU (LDI);

— 0JIOK KepyBaHHSI CUTHAJILHUM KaHaJjioM (SILC)

— KOHTpoJiep TepMiHAJIB JaHOK curHajiizauii (SILC).

OymnkiionansHa cxema LTGN nogana Ha puc. 12.4.

Ha Bxig LTGN BMukaroThcs 4 TpynoBux TpakTe Ty E1, Ha BHXOHi yTBO-
puthcs BTOpuHHUI udposuii motik SDC (E2) 31 mBuakicTio nepenayi 8192 koir/c.

®yukuii LTG:

@yHknil 00cIyropyBaHHsA BUKJIUKIB: TpuiioM, aHami3 i mepegada JiHIHHUX
CHTHAJIB 1 CHTHAIIIB KepyBaHH:; 0OMiH iHpopMmauiero 3 iHmumu LTGN; npuiioM cu-
rHaniB DTMF; TpaHCTAIis HOMepa BUKIMKyBaHOTO aboHeHnTta g0 CP; BuOip i KoMmy-
taito KI mis po3MoBr abOHEHTIB; mepenadya KOMaHA i MPUHOM MOBIJOMIICHB Bij
DLUG; y3romxenns tpaktiB E1 Ha Bxoni LTGN; ob6mik BapTOCTI po3MoB; 00poO-
JICHHsI CUTHaJi3a1lii kanany D.

@yuknii 3a0e3neyeHHs1 HATiHHOCTI MICTITh Y co0i BHABICHHS HECHIPABHOCTI
B LTGN; BusiBieHHs: NOMHJIOK y kKaHanax moayiiB LTGN, LIKIT SND; nepenaua mo-
BIZIOMJIEHB ITPO TOMHUJIKH.

Jlo ¢yHkuiii TexHiyHoi excruryaramii ii 00cayroByBaHHsI BXOJHUTB: OOJIK
JAHUX MPO HAaBaHTAKCHHS; BU3HAUCHHS SKOCTI 00CIyroByBaHHS; KOMYTAIlisl KOHTPO-
JIBHUX BUKIIUKIB; IHIUKAISI JSSIKOT YaCTHHU OZIepPKyBaHO1 iH(opMarii.

I'pynoBuii mpouecop GP o6pobisie BXimHy iHpOpMaLio y BHYTpimHii ¢op-
Mar IOBiIOMJIEHb CUCTEMH 1 Kepye QyHKuIioHaIbHUME Osiokamu LTGN.

I'pynoBuii komyTtaTtop GS — 1ie CTYIiHb IPOCTOPOBO-4aCOBOI KOMYTAaIii st
512 xaHaniB, MyJIbTHIUIEKCY€E TOTOKH Big LTU y enuHUHA MOTIK 10 KOMYTaIlitHOTO
nonst SND 1 3BopoTHHI po3noAin moTokiB Big SND no BeiMkaeHOTO B DIU 1 poBoi
3’eqayBanbHOI NiHiT un DLUG. GS B3aemogie 3 DIU, TOG i CR i SLIC i 3'eqnye iX 3
SND.
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Pucynok 12.4 — ®yukuionansHa cxema LTGN

Buiok Jinilinoro intepdeiicy LIU — 37iiicHIOE CHHXPOHI3AIiI0 BHYTPILIHBO
MOJIYJBHHX TpakTiB, BuauteHHS KoMaHn i3 KI-0 i mepemady ix 1o GP, a TakoX BUKO-
Hy€ BHYTPICHCTEMHI ITEpeBipKH BCTAHOBJICHHS 3'€JHAHb.

I'enepatop ToHansHuX curHajgiB 7OG reHepye MporpaMyBaibHI TOHAIIBHI
CUTHAJIH, TTepeiaBaHHi 64 KaHaIaMU.

KonoBuii mpuiimay CR wmictuts 16 mpuiiMadiB curHaimizamii uist oOpoOKu
udp HOMepa kogom DTMF 1 BUK.

Hu¢posuii inTepdeiicanii 6,0k DIU Bmukae 4 nudposux ninii PDC.

KonTpoJiep Tepminadis jJanok curnaiizaunii SILC o6po0iisie makeTHi qaHi
Bix ISDN-aboueHTiB. Boioie BUCOKOO MPOIYCKHOIO 3AaTHICTIO IIPH Mepe/iadi ma-
KeTHHUX naHux D-kananom ISDN.

12.4 Tlincucrema komyTauii

[Mizcucrema xoMyramii peanizoBaHa Ha OJHOCHPSMOBAHUX MOBHOAOCTYITHHX
KoMyTamidHux nomax SND.

Komyramiiine nosie S/ND BukoHye HeOnokoBaHi 3'eiHanHs Oynp-skux Kl Oyb-
saxux I'T, miarpuMye i pyiHye 3'€THAHHS Ta XapaKTEePU3YETHCS JOCHTh BUCOKUMH Xa-
paKTEepUCTUKAMU KOMYTalLliifHOT EMHOCTI:

— iHTeHCcHBHICTH Tpadika o 100000 Epir;

—240000 mopTiB, [0 BMHKAIOTHC;

— 2016 niniftanx rpyn LTGN, 110 BMUKAIOTHCS.
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SND - ue nybnpoBaHe onHOKackamHe, HeOmokoBaHe LIKII, mo 3a0esmedye
KoMyTamio niHiiHuX rpyn LTGN 11t po3MOBHUX 1 iH(GopManiiHUX 3'€JHaHb, KOMY-
Talilo JIHIMHUX Tpyn 1 KoopauHaniiHoro npouecopa CP juis 0OMiHy CHTHaJIbHUMH
ITOBIIOMJIEHHSIMH.

€mHocti SND:

126 126 LTG;

252252 LTG;

504 504 LTG;

2016 2016 LTG.

Pizui emHOCTI SND BU3HAYAIOTHCS KUTBKICTIO BUKOPUCTOBYBAHUX MYJIBTHILIC-
kcopiB (MX) xomytaniiinoro nonss SNMUXA. Ctpykrypaa cxema L{CK emHicTiO 110
126 LTGN nopana Ha puc. 12.5.

SND

126

MBD

Pucynok 12.5 — ®ynkuionansha cxema LIKIT SND emuictio 126 LTGN

Jnst SND 3 126 LTG neoOxinuuii Ttbku oquH MX KOMYTaliHOTO HOJIS.

Sxmo SND mae emHicth 252 rpyn LTGN, TO BUKOPUCTOBYETHCS JIBA MYJIbTH-
wiekcopu SNMUXA-1 i SNMUXA-2. Y Takiii koH¢irypauii SNMUXA-1 BuKkoHy€
¢dysakmii komyTanii, a SNMUXA-2 — ¢yaknii MX/DMX. O06oe MyIbTHITIEKCOPU
SNMUXA 3'eqnani onTOBOJIOKOHHUMH JIiHIsIX 920 Mowur/c.

Marpuus komyramiiHoro momroun SNMAT BukopucroByerbes mmst LIKIT
oinemr 252 LTG. Bona xomytye Bim 16x16 mo 128x128 BxomiB/BUXOMIB JUIst
SNMUXA. Crpyxrypaa cxema LICK emHicTio 6inpm Hixk 252 LTGN monana Ha puc.
12.6.
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Inrepdeiic SDC SN
8 Moir/c OnToBONOKOHHA | AgAT

LTGO-1 ¢ L] SN ninis

MUXAI 920 M6ir/c
LTG 0-63 o) 0

1
LTG1-1] €—>

127 ONTOBOJOKOHHA
JiHis
LTG1-63<—> 920 M6it/c

OnTOBOJIOKOHHA
LTG 30-1 < L SN it

MUXAL | 920 Méir/c

LTG30-63 <« ] 30
31
LTG 31-1 «——>
127 OnTOBOJIOKOHHA
) JTTH IS
LTG31-63 €—> 920 M6ir/c
Inrepdeiic SDC
8 Moir/c

Pucynok 12.6 — Ctpykrypna cxema LIKII emuictio 252x252 LTGN
12.5 Ilincucrema curHasizamii

Ilincucrema curHamizarii peanizoBana moayieM SSNC, mo 3abe3nedye B3ae-
moziro 3a CKC-7, DSS1. SSNC 3a0e3neuye kepyBanHs 1500 Tpakramu curHasizanii
CKC-7 i 06po6nenns Oinpm 100 000 curHAIBHUX OJMHUIE TTIOBITOMIICHD y CEKYHIY.

12.6 Ilincucrema kepyBaHHS

MMincucrema xepyBanus B LICK EWSD noGynoBaHa 3a iepapXigHUM IIPHHIA-
nom. IIpuctpoi kepyBaHHs € Ha BCix KomyTauiinux 6iaokax DLU, LNG, SLMx. [{ns
B3a€MOJII1 BCiX IPUCTPOIB KepyBaHHSI BUKOPHCTOBYIOTHCS BHYTPICHCTEMHI CUTHAIBHI
JiHii, 0 KOMYTYIOThCS HANiBOOCTIHHO TiJ 4Yac 3amycKy craHmii. [ kepyBaHHS
BCiMa TpoIecopaMi BHKOPHCTOBYEThCS KOOpIMHaUiitHUi mpouecop CP, mo Koop-
JIHYE 111 3 00po0IIeHHsT BUKIIMKIB, MaplIpyTH3allii, 300py JaHUX PO HaBaHTaKEHHS,
13 3a0e3mevyeHHs HaAiHHOCTI (BUSBIICHHS TIOMIUIOK, aHANi3 JiarHOCTHKH YCTaTKyBaH-

Hs1). CP xepye BciMa 3'eTHAaHHAMH, KOOPAUHYIOUH POOOTY 1HIIHX MPOLECOPIB.
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CP 3B's3anHmii 3 KOMyTaliiiHUM moneM d4epe3 Oydep nosimomiens MBD
(message buffer), B3aemoniss CP 3 iHIIMMU TPOIIECOPAMU 3IHCHIOETHCS 33 JTOTIOMO-
roto MB i KoMyTaliifHOTO MOJIS.

HenTpanbuuii TakToBUil reHepaTop CCG BUKOPUCTOBYETHCS JJISI CHHXPO-
mizamii [{CK.

BunocHuii komyTtauniiiauii Mmoayap RSU Moxe 3HaXOIUTHCA HA BiJICTaHI O
1000 xm Big OIITC i mae makcumanbHy eMHicTh 10 50000 abonentis. RSU 3amukae
BHyTpimHe HaBaHTaxeHHs. [lo ckimany RSU puc. 12.7 Bxonsats 6noku DLUG, LTGN
i Bumyuennii [TYK RT1. RSU ninxmovaersest 1o OIITC monynsmu RT1 i HTI.

OIITC

o A .

HTI
cn 37
| LTG | [ HTT | “Goxowa31Y HIT | [ 17G

Hampsm 1o J “zamui” 3J1 “samnui” 3J1 L Hanpsim no
iHmmx ATC inmmx ATC

Pucynok 12.7 — IIpunnun 3’ exqnanns BKM RSU

Moaymi RTI v HTI cknanarothes 3: konTposepa RSUC; o0pobiroBaya mosiji-
omnerns MH; ITYK TSI, mynerumiekcopiB poctymy AMUX; mudpoBux iHTepdeiic-
Hux O70kiB mis 240 KI — DIU240. RSUC kepye komytaropom RTI, RSUC HTI B3a-
emomie i3 CP. ITUK TSI — ue LKII emHicTio 10 128x128 LTGN. MynbTHILICKCOPH
AMUX i inrerpansHa cxema ASIC MynbTHUILIEKCYIOTH 1 JIEMYJIBTUILIEKCYIOTh 16
TpaktiB 8§ Mb6it/c mo ITYK 184 M6it/c. Bzaemonie TSIM i RSUC 3a BCCK.

12.7 Ilpouec ycTaHOBJEHHS BHYTpilIHbOCTaHLiiiHOTO 3'eqnHanHs EWSD

YcTaHOBIEHHS BHYTPIIIHBOCTAHIIHHOTO 3'€THAHHS MiX aHAJIOTOBUMH abOHe-
HTaMH MoKazaHui Ha puc.12.8.

[Tpn BUsBICHHI BUKIMKY aOOHEHTCHKHI KoMIUIekT aboHeHTa A SLCA-A BU-
SIBIISIE 3aMHUKaHHS a00HEeHTChKOoTO nureiidy. [TpucTpiit kepyBaHHS a0OHEHTCHKO] TIa-
™ SLMA-A npu cKkaHyBaHHI aOOHEHTCHKOTO KOMIUIEKTY BCTAHOBIIIOE HASBHICTH
3aMUTy Ha 3'€IHAHHS 1 M1 IKII0YaE MPUCTPIi KEPyBaHHS KOHIICHTPATOPA.
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Konrponep DLUC-A wHampaBiisie IOBIIOMJICHHS depe3 OJIOK ITiKIIIOUYEHHS
mudpoBux Tpaktie DIU-A 1o rpymoBoro mporecopa JiHidHOI rpymu GP-A. ['pyrio-
BUH TIporiecop JiHiHOI rpynu GP-A BH3Havae KaTeropiro JiHii i KaTeropii crave-
HUX MociIyr aboHeHTa A, o0Mpae 4aCOBHIA KaHaJ 1 CIIOBIIIAE PO Lie 1O a0OHEHTCHKO-
ro komriekty SLCA-A. Abonentcekuii koMmiuiekT SLCA-A BMuKae oOpaHuii yaco-
Buii kaHain 10 AJI-A. I'pynoBuii npouecop GP-A BMuUKae 3'€lHaHHS 10 CTYINEHS KO-
MyTallii JiHIiHHOT TpynH GS-A i IepeBipsic BCTAHOBIICHUH 3’ €HYBaIbHUMA TPAKT MK
niniiHo0 rpymnoto it AK (SLCA).

I'eneparop Tonansaux curnaniB 7OG-A niepenae 4epe3 CUrHAIBHUN KOMITIEKT
SU-A no AK curnan "BigmoBins craHmii", e o3Hadvae, mo npuiiMad Habopy HOMepa
CR-A rotoBuii 10 IPUHHATTS anpecHol iHpopMmarii. GP-A BMuKae curHan "Bimmo-
Bifh crannii" Bix TOG y LTGN uepe3 AK no tenedonnoro anapara. AGOHEHT A 1o-
yuHae HaOupaty nudpu Homepa. [Ipuitmau Habopy Homepa CR-A npwuiimae udpu
HOMEpa i TpaHCIIOE IepeTBopeHy B mudpoBy GopMy aapecHy iHdopMariiro 1o rpy-
nosoromnpouecopa GP-A.

[icna npuitasarTa nepmoi mudpu Homepa GP-A BUMHKae TOHANBHUI CHTHAT
"BinnoBink craHmii', 1071ae BUXIigHI JaHi 1O HAOpaHOTO HOMeEpa i1 mepeaae BCe Ko-
opauHariiiHoMy nponecopy CP. KoopaunaniiiHuii nporiecop BU3HAYaE, M0 aOOHEHT
b 3HaxomuThest Ha maHiil cranmii. CP mepeBipse€ y CBOEMY 3alaM'ITOBYIOUOMY TIPH-
CTpoi, 4¥ BUTPHUI BUKJIMKYBaHHH a00HEeHT b, Bu3Hadae HOMep KOHIIEHTpaTopa i Mic-
1[e BMUKaHHs1 a0OHEHTCHKUX JIiHIN 10 aboHeHTa b. CP obupae onHy 3 IBOX JiHIHHKX
rpynt LTGN, 1mo BMUKalOTh KOHIIEHTparop aboHeHTa b 10 KoMyTamiiHOro mos,
1100 BUKOPHCTOBYBATH AJIsl BCTAHOBJICHHS 3'€THAHHS.

Sxmo abonent b BinpHMIA, KoOpauHaLiiHMIA poriecop CP BU3HAYa€ y CBOEMY
3anaM'sITOBYIOYOMY HPUCTPOI JIHIIO, 110 BUKIIMKAIOTh, SIK 3aiHATY 1 BUJA€ KOMaHIN
JUI BMUKaHHS 3’€HYBaIBHOTO TPaKTy 4Yepe3 KOMyTalliiiHe IoJie MK JiHIHHUMH
rpymamMu  aboHeHTa A 1 aboHeHTa b jansg BHYTPINIHBOCTAHIIMHOI TEpeBipKH
3’€IHYBaJILHOTO TPAKTy. BIOK BHYTpIIIHHOCTAHIIIHOTO KOHTPOJIIO MEPEBipsi€ AKICTH
nepenavi Ha 3’€qHYBaJbHUX TPaKTax. SIKII0 BHYTPIITHBOCTAHIIHA TepeBipka Oymna
YCHIIITHOK, TPYNOoBHUi mporiecop GP-A BuIae KOMaHy KOMYTaI[ifHOMY CTYIICHIO Ji-
HiltHOT rpynu LTGN ctopoHH, sika BUKIMKaE GiS-A Ha BMUKaHHS 3'€/IHAHHS 4epe3
KOMyTamiiHe 1moJie i mepeaady 3BiTy npo pe3yibraT 10 GP abonenTa b.
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GP-b nipru3Havae 9acoBH KaHAN JUIsl 3'€IHAHHSA 1 CIIOBIIIAE TIPO I MPUCTPOIO
KepyBaHHS a0OHEHTCHKOTO KOMIUIEKTY, SIKNH BMHKA€ YaCOBHH KaHall B aOOHEHTCH-
KoMy KomIuiekTi. [Torim GP-B BMuKkae 3'erHaHHS depe3 KOMyTaLiiHy CTYIiHb JiHIH-
HOI rpynu GS-B 1 npu npoMy iHIIIIOE MEPEBIpKY Ha 3’€JHYyBaJIBHOMY TPaKTi BiJ Ji-
HiitHOT rpynu 1o AK aGonenTa b i Hazaz.

Sxmo mepeBipka Oyna ycminiHoo, GP-B miepegae koMaHIy 10 IPUCTPOIO Ke-
pyBaHHS KOHIICHTpAaToOpa i BMUKA€E 3'€MHAHHS Yepe3 KOMYTAIiiHY CTYITHb JIIHIHHOT
rpynmu LTGN cropoHun b i1 NMOCHIKH CHTHATy "KOHTPOJb MOCHJIKHM BHKJIM-
Kky"(KIIB) no abonenra A 3 TOG-b. Ilpuctpiii kepyBanus SLMA-A 3abe3neuye
npuiiom aboreHTOM b curHany "mocuiaka pukiauky" (I1B).

AbGonenT A mpuiimae curHan KIIB Bim reHepaTopa TOHAJBHHX CHTHANIB
(TOG-B) y curnansHOoMy KomruiekTi. Ilpuctpiit kepyBanus AK-b (SLCA-B) npu-
rimae curnan [1B mns ninii abonenta b. Ilicns 3uaTTs MikpoTenedony aboneHT b mo-
Kazye, 10 BiH TOTOBUH 10 MPUHHATTS BUKJIHKY.

[pucrpiii xepyBanas AK-b posmizHae 3amukaHHS nUteldy MpH CKaHyBaHHI
AK-b i BcranoBmoe, mo aboHeHT b O6akae MpHtHATH BUKIHK, Ticis 1isoro SLCA-b
nepeae MoBiJOMJICHHS TIPO 3aMUKaHHsI 1LIei]y 10 IPUCTPOIO0 KepyBaHHS KOHIICHT-
paropa DLUC-B, Bumukae curnan KIIB Bin aboHeHTa A, BMHKae 3’€JHYBaJbHUI
TPAKT Yepe3 KOMYTaIliiiHy CTymiHb JiHiiHOI rpymu LTGN i nepenae curxain "Bigmo-
Bigi" o GP-A.

Takum unHOM, 3'eiHaHHS BcTaHOBIIeHe. GP aboHeHTa A peecTpye JaHi 00Ky
BapTOCTi Tele()OHHUX PO3MOB, 3aMaM'sITOBYE X B OJHOMY 31 CBOIX pericTpiB i HOTIM
nepenae ix CP HapUKiHII 3'€THAHHS.

IIpu Bin6oi 3 60Ky ogHOTO 3 a0OHEHTIB y Horo AK 3MIiHIOETBCS CTaH TOUKH
ckanyBanHs1. [Ipouecop mnatn aboHeHTChKuX KoMIuiekTiB SLMCP crioBilae mpo 1e
npouecopy DLUC, a toii Bunae curnan "Po3'exnanns’ y npouecop GP cBoei niHiii-
Hoi rpymu LTG, i BiH npunmase Tapudikamito. [ToTiM meit mpomecop BUIae CUTHAI
"Po3'eqHanHs" y rpymoBUIA IpoIecop JNiHiiHOI rpymnH iHmoro aboHeHTa. [Ipomecop
GP BMukae curHan "3aifHaTo" 31 cBOTO TOHANBHOTO TeHepaTopa TOG 6e3Bin0iiHO-
My aboHeHTy 1 curHan "IlinTBepaKeHHs" HIIOMY TPYIIOBOMY IIPOLIECOPY.

Toii npouecop 3BinbHsAe KI Misck DLU 1 LTG i Bunae curnan "Po3'eqnanns’, a
TaKOXX CHUTHAN Mpo KiHenp Tapudikamii B CP. [Ipu BinOoi npyroro aboHeHTa 3MiHIO-
€TBCSI CTaH TOYKM CKaHyBaHHS B Horo aOOHEHTCbKOMY KoMIuIekTi. IIpomecop
SLMCP iudopmye nipo ue npouecop DLUC, a Toi BuJae NOBIIOMIICHHS B TIPOLIECOD
GP, sixnii BUMuKae curaan "3aiHaTo" 1 3BUIbHIE PO3MOBHUI TPAKT.
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12.8 SURPASS SIEMENS

12.8.1 KomMnoHeHnTH, AIKi NiATPUMYIOTH MyJIbTHMeAIIHI 1o1aTkH SURPASS

CepBep n01aTKiB 00’ €HY€E Y COO1 MPUKIHIICBI JOJATKH. [ HYYKiCTh MYIIBTH-
Menidaux goaatkiB SURPASS Hamae MOXKIHUBICTE iIHTEpEHCHUM cepBepaM Hajexa-
1 BaMm, ab0 He3anmexxHuM MpoBalijiepaM cepBepiB TOAATKIB.

Binkpura cepricua iatpopma SURPASS hiQ 4000 — 1ie mardopma 3 gona-
TKaMH, [0 BUKOPUCTOBYIOTh MyJbTUMeiiHI nogatka SURPASS. [lo ckiany ruiat-
thopmu BxonaTh BigkpuTi 0:10ku SURPASS, 1110 € cTaHmapTHIMHU OJ0KaMU TOJATKIB.

12.8.2 SURPASS hiQ 9200

SURPASS hiQ 9200 — BinMin=e pimeHHs 11 Bu6opy 13 i ronoBHuit ene-
MeHT pimeHHs SURPASS 3 IP-xoHBepreHmii. Y CIeKTp HOTo 3a1ad BXOJSITh KOHT-
poib MepianuIo3a, 0opodka nmosigomiens CKC7, mocnyru st aOOHEHTIB JIOKaTbHO-
ro KOMYyTaropa HACTYIIHOTO TIIOKOJNIHHS 1 KepyBaHHs BHKIMKaMu. Ilmardopma
SURPASS hiQ 4000 Bmukaetbes 6e3nocepentso 10 SURPASS hiQ 9200. ITpukian
Bukopuctanus SURPASS nogano Ha puc. 12.9.

sSSP SURPASS hiQ 9200
Komyrarop 113

@% BICC/SIP-T
LINAP AN

S5S7

SURPASS hiS s\ il leeere™
700 . s

Onnonanpas.ie-
HHii KaHan

Onuonanpagienuit
KaHan

SURPASS
hiQ IP-mepexa stenmii Kana

Pucynox 12.9 — Bukopucranns onagHanust SURPASS

Kpim mepepaxoBaHMX BHUIE KOMIIOHCHTIB MYJBTHMEIIMHI  TOJATKH
SURPASS BuxopuctoByroThcs i iHmi, Hanpukiaa SURPASS hiR. lle moryTHill ne-
penektuBHUN cepBep IP-pecypcis, 10 3a0e3medye po3CHIaHHs MOBiIOMIICHb IIPOBE-
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JICHHS IHTEpaKTUBHOTO CIIUIKYBaHHS MDK KopucTyBadamu. Menia o3 SURPASS
hiG 3abesmnedye BHCOKOsKiCHY mepenady ronocy IP-3’ennanusmu (VolP) ax mo
TDM-neperBopenns. SURPASS hiQA nanae 10cTyml 10 MEpeX HOBOTO ITOKOIHHSA 3
yciMa iICHYIOUUMH KOPHCTYBILHHULBKUMHU iHTepdericaMu. MynbTUMeAiiHI JOAaTKH
SURPASS — kpox 110 Mepex HOBOTO MOKOMiHHS NGN.

12.8.3 SURPASS hiQ 4000
ApxiTekTypa Mepe:xi

Binkpura cepsicHa minatdopma SURPASS hiQ 4000 cTBopeHa Ha OCHOBI Ma-
CIITa0OBaHOI ONEPaTOPCHKOT KOMEPILIHHOT MIaTdopMu 3 yOy10BaHUMH MeXaHi3MaMu
pesepByBanHs. [Imarpopma SURPASS hiQ 4000 Hamae MOXKITHBICTh THYYKO HATIHHO
i e()eKTHBHO KepyBaTH TOJaTKAaMH 3 TIOCIyTaMH Iepeadi rouocy.

Ho cxnany mmarpopmu SURPASS hiQ 4000 BXxoasaTh BiIKpuTi OJIOKH
SURPASS, m0 € OCHOBHUMH €JIEMEHTaMH /I YHKIIOHYBaHHS JI0JIaTKiB KIHLIEBHX
KOpHCTyBadiB. J[onaTky KiHIEBUX KOPHCTYBadiB OAEPKYIOTH IOCTYII JIO BIIKPUTHX
omokiB SURPASS 3a nOomOMOTO0 BiJKPUTOTO iHTEpPQEHcy MPHUKIAZHOTO MPOTrpaMy-
BaHH: (A PI), BuKOpHCTOBYIOUH cTaHAapTHI potokoimn (CORBA, Parlay, SIP) i, Ta-
KM YHHOM, 37100yBaloTh (DyHKI[IOHAJIbHI MOKIMBOCTI BiAKpUTHX O10KIB SURPASS.

Crpykrypa piBHIB MynbTHMeAiHNX noaaTkiB SURPASS — rapanTtoBaHa rHy-
YKICTh 1 BIIKPHUTICTE.

Binkpuricts mnargopmu 4000 3 Binkputumu 6mokamu SURPASS 1 Bigkpu-
tumu A PI-inTepdeiicaMu HaIarOTh i7calbHy MOXKIHBICTE JJIs1 PO3TOPTaHHS JOAaTKIB
TpeTix BHpOoOHMKIB. KpimM TOro, mponoHyeTbcst Hablp MOTYTHIX I'OTOBHX JOAATKIB,
po3pobienux dipmoro Siemens, 3 METOIO MIBUAKOTO BIPOBA/HKEHHS HA PUHKY 1 HO-
ctiftHOMy TTpuOyTKy. JlogaTku TakoX OHEpKyroTb HocTyn 1o API-inTepdeiiciB Bi-
kputux 0510KiB SURPASS, i, TOMy, iX JIETKO Ha0yIOBYBaTH.

12.8.4 Jlonatkwu i 6;0xku SURPASS hiQ 4000

CIHCOoK TOJaTKiB:

— Call Waiting Internet — iHbpopMye KOpUCTyBa4ya [HTEpHETY PO BUKIIMKH,
1110 HAJIXOATh;

— SurFone — npyra BipTyanbHa ToJI0COBa JIiHis IJIs aHAJIOTOBUX a0OHEHTIB;

— Webdial Page — n3BOHUK 3 web-CcTOpiHKY;

— Freecall Button — 6e3xomToBHa web-niocnyra;

— WebConfer — moryTHiit web-opranizaTop KOH(QEpEHIIH.
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12.8.5 CimeiicTBo BinkpuTux 0/10KiB SURPASS

Binkpuri 6ok SURPASS — e MoryTHi# Habip cTaHAapTHUX OJOKIB AOAAT-
KiB, 1110 3a0e3MeuyoTh BUKOHAHHS 0e3iivi (yHKIIH 3 mepeaadi royiocy i naHux. Bo-
HU — HaJlli{Ha OCHOBA JUIS I0JIaTKiB 3 TIepeaadi rojlocy 1 TaHuX.

Po3poOiroBaui  mogaTtkiB  MOXYTh BHKOPHCTOBYBATH — BIIKPHUTI  OJOKH
SURPASS 11t IIBUAKOTO 1 MTPOCTOTO CTBOPEHHS NoAaTkiB. Temep iM yxe He Tpeba
3HATH, K Pealli3yloThCs (YHKIIOHAIBHI MOXIMBOCTI BiIKpUTHX OJIoKiB SURPASS;
iM HEOOXiHO MPOCTO OAEpKaTH AOCTYI 110 BiIKpUTHX O010KiB SURPASS 1 inTerpy-
BaTH CBOI IepeBipeHi QYHKIIIT Y CBOI JOJATKH.

Pi3ni Tunu Bigkputux 6;10kiB SURPASS:

— Callsetup bloc (610ox 1yt TOOYIOBH BHKIHKIB) — CTBOPIOE 3'€THAHHS MiX
IBoMa KopucTyBadamu. API-inTepdeiic 103Bosisie OpraHi3oBYBaTH BHKIHMKH 3
TdM3K i VoIP — cepenoBuia B 3MillIAHOMY PEXHMi. Y CTAHOBJIIOE TTApAMETPH OTLIa-
TH 1 BUJIa€ iH(OpMAaLIiIO PO CTaTyC BUKIIHKY;

— Surfsynchrone bloc — 3MiHN BUBOJATHCS JUI BCIX THX KOPUCTYBAadiB, IO
OepyTh y4acTh y ceaHci;

— Internetbusy bloc — peectpye BXifHI I3BIHKH, KOJTH KOPHCTYBad 3HAXO-
qutbest B [HTepHeri. [Ipornonye pi3Hi MOXIMBOCTI OOpOOJICHHS! BXiTHUX BUKIIUKIB,
HAaIpHKJIaJ, BIIIOBIIb HAa BUKIUK, OOPHBAIOYN 3B'I30K 3 I[HTEpHETOM; NpUiMaTH BU-
KUK, 9K VolIP-BUKIUK; Tiepeajpecalis BUKINKY Ha iHIMHNA aOOHEHTCHKHH HOMEp;
BIAXWIINTH BUKIINK;

— Conference bloc — opranizoBye KoH(pepeHIlii i HabyI0BY€E 10 CEMU yYaCHHU-
KiB, MPOBAJIUTh MOHITOPHHT 1 BUAAE iH(GOPMAIIiI0 PO CTaH, AOCTYI JIO SIKOi MOXKHA
onmepxaru depe3 BimnoBimaui API-iHTepdeiic. Ckuan koH(pepeHIil Moxe OyTh
ckianeHnit abo Tinmeku 3 aboHeHTiB TPM3K, abo Tinpku 3 VolP-aboHeHTiB. 3Mimia-
HUH CKJIAJ] YYACHHUKIB TaKOK MOJIMBHIA,

— Callhanding bloc — 3a0e3nieuye BU3HAUCHE KEPYBAHHS BUKIMKAMH Yepe3
API-intepdeiic, npuyoMy sK He3aJdexHuil nonarok. HwusbkopiBHeBuit API-
iHTepdeiic gae MOXKIMBICTS IpOrpaMaM TPETiX BUPOOHUKIB BHSBIATH 3HAYHY THYY-
kicte. Llelt Giox ¢yHKuionye Ha 6a3i Parlay-ctanapriB i, pazom 3 SURPASS hiR,
3a0e3nedye THYYKY TOJIOCOBY KOMYHIKAIiI0 MK KOPHUCTYBadyeM 1 J0JaTKOM dYepes
cranfgaptauit Voice XML.
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12.8.6 PiBHi API-inTepdeiiciB 15 Beix A0AaTKIB

Po3pobienns momaTKiB TpeTiMH BUPOOHWKAMHU BHUMara€ BUKOHAHHS PI3HHX 3a-
BIaHb Pi3HUX piBHIB ckiagHocTi. Hanpukian, Bu MoxkeTe nmpocTo iHTerpyBaTu cTaH-
JapTHI MOKJIMBOCTI AJIsI IIepeiadi rojiocy i JaHHX i CroJiBaeTecs, Mo Le Big0yaeThes
0e3 mpobiem,

Opnak Bamri izmei MoXyTh OyTH OUTBINI CKIQIHUMU, 1 33 JIOTIOMOTOIO CTaHIApPT-
HUX QYHKIIH MeTH He gocsarTu. [IpoTe, Take pillleHHs 3aCIyroOBY€e Ha yBary, OCKiJib-
K1 OL1bLI 3arnubIieHe 1 AeTajabHe BUBYCHHS TeNe(OHHOT MepeXi MOXKE IPU3BECTH 110
JIOJATKOBUX 1 3alBUX BUTpAT.

Mynsrumeniiiai nogatku SURPASS ocHamieHi pisHuMu API-piBHSIMHA, Hagaro-
g1 Bam MOXJIHMBICTH BUOOpPY MiX CTyIEHEM JAeTami3allii, CKJIaJHICTIO i CTeHJOBUM
yacoM. Po3po0iroBay 101aTKiB MOXKE BCTaHOBJIFOBATH 3'€THAHHS 32 JOIOMOI'OK O[-
Hiel KOMaHAW OJIOKY U MOOYIOBH BHKIUKIB, BUKOPHUCTOBYIOYH BHCOKOPIBHEBHI
API-iarepdeiic. JJomatkoBo, MocTa4aIbHUKA JOJATKIB, SIKHM HEO0OXimHI (QyHKIIi KO-
HTPOJIIO BUKJIMKY 3 BUCOKHMM PiBHEM THYYKOCTI 1 CTYIIEHEM JeTaii3amii, MOXyTh BH-
KopucToByBatH 010K callhanding 13 API-intepdeiicoM Ha ocHOBI cTannapty Parlay.

JlirepaTypa, sika BAUKOPUCTAHA LISl MiATOTOBKHU po3iiay 12

1 Conosceka .M. [{udposi cucremu koMyTaliii: HaB4. 1moci6. 3 qucuuiuting «Cu-
CTEMH KOMYTalii B eleKTpo3B’si3Ky». Moayns 3.4: «udposi cucremu komyTa-
mii» / I.M. Conoscbka — Opneca: OHA3 im. O.C. ITomosa, 2007.

2 Conoscbka [LM. [udposi cucremu komyTarii. JIoBinkoBuid MaTepian s MiAro-
TOBKHM 10 MPaKTHYHUX, JabopartopHux podit Ta CPC mucrmmmiian «Cuctemu
KOMyTallii B exekTpo3B’s3ky». Moayis 3.4. «Iudposi cuctemn komyTamii» /
I.M. Conosceka — Oneca: OHA3 im. O.C. Ilomosa, 2007.

3 www.ewsd.org.ua.
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V1. HEPEJIK IPAKTUYHUX I JABOPATOPHUX 3AHSATH

TemMu NpaKTUYHUX 3aHATH MOAYJIS 2
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i;f; Tema Tonun
1 | Ipunmnu BopoBamkenHs ta apxitekrypa LICK «KBanr-E» 2
2 | ITobynoBa 6iokiB abonentcrkoro gocryny LICK «KBanT-E» 2
3 | [TobynoBa xomyTauiitaux 6okiB ITIKC 32x32 ta 128x128 2
4 | Bopoamxkenns LICK SI-2000/v.5 na TM CAP. Apxitekrypa [ICK 2
5 Bys3mu By3bKOCMyroBoro abDOHEHTCHKOTO JIOCTYITy Ta KoMyTamii. Momyri )
MLC ta MCA
[ToGynoBa Mepesxi IMUPOKOCMYTOBOTO a0OHEHTCHKOTO AOCTYITYy. MomyJti 5
XBAN
7 | Mepexa CKC Ne7 Ta ii KOMIIOHEHTH 2
8 | B3aemouist curnanizauii Ipy BCTAHOBJIEHHI 3’ €/JHaHb 2
Ycboro, ronun 16
Ilepesnik J1abopaTopHuX podiT Moay.Is 2
ij‘f[ Tema T'ogun
1 | AranoroBuit aOOHEHTCHKII KOMITIEKT, GyHKIIi BORSCHT 2
2 | [Iponec BHyTpimmbocTaHmiiHoro 3’ enHanHs B LICK «KBanT-E» 2
3 BuBueHHS KOHCTpPYKIIiT Ta 00MagHaHHS ya6oBoi ycranoBku LICK >
«KBanr-E»
4 | HiarnoctyBanHs Moayisi aboneHTchKkux JiHil [ICK «KBanT-E» 2
5 | Anaparna peaunizatis MmoayniB MLC ta MCA 2
6 OOnagHaHHS U1 TOOY/JOBU MEPEX IIMPOKOCMYTOBOI0 a0OHEHTCHKOTO 5
JOCTYILy
7 | llpouec BHyTpimHBOCTaHUiHOTO 3’ eqHanHsa [ICK S7-2000/v.5 2
8 | 3aranpHi npuHIHTY o0y n0oBH Ta (hyHKIiOHYBaHHS Mepeski CKC Ne7 2
Ycboro, roguH 16
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VII TIEPEJIK 3HAHB I YMIHb, AKI TIOBUHHUM TPUJABATA CTYJIEHT

TP BUBYEHHI MATEPIAJIIB MOJIYJIA 2

ij‘f[ 3MicT 3HaHb Mndp
| HpH3Haqugﬂ 1 QyHKUii OCHOBHMX (YHKIIOHANBEHUX OJIOKIB IH(- 3H 1
pOBOi KOMyTaliHOI CHCTEMHU
) [epeBaru T2 EIeZ[OJ'IiKI/I PI3HUX THUIIB apXiTEKTYPH YIPaBIiHHS I ]- 3H 2
POBUX KOMYTAlLlIIHUX CHCTEM
3 OcHOBH TIOOYZOBH MEpeX MIMPOKOCMYTOBOTO abOHEHTCHKOTO J0- 3H 3
CTyIy
4 CyuacHi TEXHOJIOTIi, 110 BUKOPHCTOBYIOTHCS UISi PO3BUTKY MEpPEx 3H 4
A0OHEHTCHKOTO JOCTYITY
5 CueHapii CHIHaJIBHOTO OOMiHY NpH BCTAHOBJIEHHI 1 pyHHYBaHHI 3H 5
3’eqHanb. [Ipotenypu i dynkii migcucrem CKC-7
3mMicT BMiHB
1 AHaHi3yBaTI/{ mo0yI0BY i (hDyHKIIOHYBaHHS OyAb-SKO1 IUPPOBOI CH- BM 1
CTeMH KOMYyTaIlii
IIpoBoguTy BUOGIp TEXHOJOTIH, ONTHUMANTBHUX ST MEPEX TOCTYITY
5 PI3HOTO NMpHU3HAUCHHS; ACTAJIBHO aHai3yBaTH cneuudikauii iHrepdeii- BM 2
ciB moctymy. CkiIagaTé cueHapii MoAepHizamii Mepexk aOOHEHTCHKOTO
JIOCTYIy
Po3pobisTu 32 TEXHIYHUMH 3aBIAaHHAMH SK OKpeMi IPUCTPOi, TaK i
3 | undpoBi cucremu KOMyTalil B LIIOMY, a TakoX odopmisitu TexHiuHy | BM 3
JIOKYMEHTAIIII0 Ha po3po0OKy
4 ExcruryaryBatn 1i¢poBi By3mH KOMyTAIllii, IIPOBOAUTH IyCKOHAaa- BM 4

rOKYBaJIbHI T PEMOHTHI po0oTH
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VIII TECTHU AJ1s1 HEPEBIPKU BUBUEHHS ITPOT'PAMU MOAYJIA 2

1 SIxwii KaHAJTBHUN 1HTEPBaJl BUKOPUCTOBYETHCS UL BHYTPIITHBOCHCTEMHOT CUT'HAMI-
3amii B [ICK “KBanT-E”?

I 0.
2 1
3 16.
4 31.

2 3a JI0IOMOT 0K 4OT0 BU3HAYAETHCSI MOMEHT BHKJIMKY a0OHEHTOM CTaHII1?
1 3a momomororo Touku ckanyBanHs TCy B AK.
2 3a3MiHOIO BETMYMHU CTPYMY B aDOHEHTCHKIH JiHii.
3 3a momomororo JT'H.
4 3a gonomororo TTgy,

3 CkinbKy TpakTiB £1 BUKOPUCTOBYEThCS B KomyTaiiHii cucremi KC8A?
1 4.

2 8.
3 1e6.
4 32

4 JInsa goro BukopuctoByethes ['T-1 8 YKC-327?
1 JInsg BMUKaHHS PO3MOBHHX TpakTiB BAJL.
2 Jlns BMHKaHHS pO3MOBHHX TpakTiB 3JI.
3 Jns smuxansas ['TC ra LI
4 Hna smukanas 3IIKC ta komyTamii 16 KI.

5 Slka mIBHAKICTH NepeaBaHHs KaHanamu curHamizamnii CKC7?

1 32 x6it/c.

2 64 x06it/c.

3 128 xbit/c.
4 2048 x6it/c.

6 3 SIKOT0 KOMITIIEKTY HaJCHIIAETHCSI CUTHAI KOHTPOJIIO Ha/ICHIAHHS BUKIIUKIB?
1 3 aBOHEHTCHKOTO KOMIUIEKTY aboHeHTa b.
2 Iludposoro reHeparopa ToHaNbHUX curHaiis BAJI-b.
3 IIudpororo rerneparopa ToHambHUX curaaiiB KKC.
4  Iudpooro reneparopa ToHAILHUX cUrHaiiB BAJI-A.

7 Axi ¢pynxuii Bukonye TIITT?

Moromxennst KKC 3 IKM ninisimu.
[TapanenbHO-1IOCIITOBHE IEPETBOPEHHS KOJIOBHX CIIiB.
Cunxponizauii rpynoBux tpaktis 3 KKC.

Buninenns curnanpHoi iH(opMalii i3 rpyHoBUX TPAKTIB.

EENEUSTE S
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8 Slkmii rpynosuii TpakT KKC-32 BUKOPHCTOBY€EThCS ISl BHYTPIIIHBOCHCTEMHO]T CH-
THami3amii?

1 0.
2 L
3 16
4 3l
9 Slkmit 6mok 3a0e3neuye cuaxponizauito B LICK “Kpant-E”?
1 CKCM.
2 CKCL.
3 CKI.
4 CKM.

10 3 sikOro MPUCTPOIO HAICHIIAETHCS ADOHEHTY curHal “Binnosiae cranuii ~?
1 3 reHeparopa BUKINYHOIO CUTHATY.
2 3 mudposoro npuitmaya.
3 3 undpoBoro reHepaTopa TOHAIBHUX CUTHAIIB.
4 3 mpuiiMada HaOMpaHHI HOMEpa.

11 3a momoMoror 4oro mpuiMaeThCS HOMEp, KU HaOupae aOOHEHT A JeKaTHIMHA
nuIeH(pHAME IMITyTIBCaMuU ?
1 3a ngonomororo nosucropis B AK.
2 3a nonmomororo JAI'H.
3 3a momomororo TCpyy.
4 3a monomororo u¢gpoBoro npuitmada.

12 SIxi ¢pynkuii Bukonye TE3 MAII?
1 KowmyTamii po3MOBHHX CHTHAIIB.
2 Kowmyrarmii curHaneaux kananis KI16.
3 3amam’sATOBYBaHHS 4yacy 3aiiHATTS KaHaIB.
4 3amam’SITOBYBaHHS CTaHy KaHAIiB.

13 fxi rpynosi Tpaktu KKC-128 BUKOPHCTOBYIOTBCS ISl BHYTPIIIHBOCUCTEMHO] CH-

rHaji3amii?

1 0,16,32,64.

2 0,32,64,96.
3 0, 16, 64, 96.
4 0,32,48, 64.

14 ¥V sxoMy KaHaJIbHOMY iHTEpBai TpakTy £1 mepeaaeThest HUKIOBAa CHHXPOHI3aLlist?
1 0.

2 8

3 16

4 24,
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15 Ckinbku aDOHEHTCHKHX KOMIUIEKTIB po3MinieHo Ha oqaomy TE3 tumy AK-5?

1 4
2 8
3 16.
4 32

16 ns yoro BukopuctoByeThes I'T-0 B KKC-32.
1 Jlns BMuKaHHS po3MOBHUX TpakTiB BAJL
2 Jlynis BMUKaHHS pO3MOBHUX TpakTiB 3J1.
3 Jus mukannas I'TC ta LI1.
4 Jlnsa smukanss 3[1KC ta komyTanii 16KI.

17 SAxi pynkuii Bukonye 3[IKC?
1 3amam’sTOBY€ CTaH KaHaIiB.
2 Kowmytye curnanphi xaramu KI 16.
3 3abesneuye OOMiH CHTHANI3AI[€0 MK MPOLECOPOM Ta NepudepiiHIMU
omokamu 1o KI16.
4 3amaM’STOBYE 4Yac 3aiHATTS KaHATIB.

18 3a momomororo 4oro NMpUHMAETHCS HOMED, SIKMH HaOMpaeThest aDOHEHTOM A KO-
nom DTMF?
1 3agomomororo 3MiHM CTpyMy B aOOHEHTCHKIH JIiHIi.
2 3a nonmomororo JAI'H.
3 3a momomororo TCyy
4 3a 70omoMoror MU(POBOTo MpHiiMaya.

19 SIkuii ckian mepexi curnanizanii CKC7?
1 IlyHKTH Ta JTaHKH CHTHANI3ALIi.
2 PATC rta 3’enHyBaibHi JiHil.
3 OIITC Ta OIIC.
4  AMTC ta OIITC.

20 Sxwmii xaHanbHUH iHTEpBaJ BHKOpUCTOBYeThcs aist B3aemonii IIK BAJI ta TIK
KKC?

I 0.

2 1e.
3 24
4 3L

21 JIns woro BuxkopucTtoByeThes 0 Gaiit y maxeti BCCK?
1 JIist IMKII0BOT CHHXPOHI3aIIi1.
2 JIns curHami3anii mpo MONIKOHKEHHS.
3 Jlns HaANUKIOBOI CHHXPOHI3aIlii.
4 Jlns mepenaBaHHs KOHTPOIBHOI CyMH ITaKeTa.
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22 SIki ¢pynknii Buxonye I'P1?
1 3abe3neuye cuTHAIM CHHXpOHi3allii gt mporecopa KKC.
2 3alesnedye CHTHAIM CHHXPOHI3aMii ycix nepudepiitHux O10KiB.
3 Bupo0Osie 9acToTH U1 OOMiHY CHTHaIaMHU KepyBaHHS KOJOM 2 3 0.
4  3aGesneuye curHamm cuHXpoHi3amii mporecopa KKC Tta mepudepiiinnx
OJIOKIB.

23 Slka curHajizalisi BAKOPUCTOBYETHCS TIPH BCTAHOBIICHHI 3’€JIHAHHS ITOMDK [BOMA
HCK cucremu “Kpanr-E”?
1 Jlsa BCK ta BUK.
2 BHyTpiuiHbOCHCTEMHA CUTHaJII3allisl.
3 CKC7.
4 JIsa BCK Tta nexamHuii KOJI.

244ki ¢pynkmnii Bukonye [TKC-2 B KKC-327?
1 Kepysannsa mogynem KKC.
2 KepyBanuns monyssimu BAJL.
3 KepyBaHHA TeXHIYHHUM OOCITyrOBYBaHHSM CTAHIIII.
4 Kepysanns curnanizaniero CKC-7.

25 Ckinbku 0aiT BUKOPUCTOBYIOTHCS y onHOMY makeTi BCCK?

2.
2 4
3 8
4 1e6.

26 Sk B3aemomnirots [TIK FAJI ta [TK KKC?
1 3a momomoroto aBox BCK ta BUK.
2 3a JOMOMOrOK BHYTPIIIHBOCHCTEMHOI CHTHAII3allil, siKa MepeaeThCs 3a
JOTIOMOTOF0 CUTHAJIBHOTO TIaKeTa.
3 3a gonmomoroto CKC7.
4 3a ponomororo n18ox BCK Ta nexagHoro koxy.

27 Ska indopmanis nepenaerbest Big I[IK BAJI mo IIK KKC npu BcraHoBneHHi
3’eqHaHHg?
1 Homep abonenra A.
2 Homep KaHAJBHOTO iHTEpPBATY, KOTPHI BUKOPUCTOBYETBCS IS 3’ €JHAHHSL.
3 Howmep abonenta b, HomMep abonenTa A Ta Homep KI, koTpuii BUKOpucCTO-
BYETHCS JUIsl 3’ €/IHAHHSI.
4 Howmep abonenra b.

28 Axy gacrory Bupobmsitors [ ECM ta I'CL[?

1 500 I'm.

2 1 x['m.

3 8 kIm.

4 16,384 xI'11.
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29 lnst yoro BUKopHucTOBYeThCs 15 Gaiit BCCK?
1 JI1s TUKITOBOT CHHXPOHI3AITii.
2 Jlna curHamizanii mpo IONIIKOKEHHSI.
3 JInsg HAAUWKIOBOI CHHXPOHi3aIlii.
4 Jlns mepenaBaHHS KOHTPOJIBHOI CYMH ITaKeTa.

30 Axuit THD KOMYTaIiHOTO MOl BUKOPUCTOBYeThcs B KKC-32?
1 IIpocroposuii.
2 YacoBuid.
3 Yac-IIpocrip Yac.
4 Yac 3 mpoCTOPOBOIO CEIICKITIETO.

31 Jlnst goro B komyTaniitHoMy 0670t komyTarii [ICK «KBanT-E» BukopucToByeThes
JIB1 rpymy iHpopManiiHoi nam’saTi?
1 JUist miIBUIIeHHS HaAiHHOCTI KOMYTAIlii.
2 Jlnst 3HVDKEHHST BUMOT JI0 IIBUKO/IN €1eMEeHTHOI 0a3u.
3 Jlna 30unbIIeHHs] eMHOCTI iH(opMaIiifHOT mam’sTi.
4 JIns 3MEHIICHHS BTPAT BUKIUKIB Y KOMYTAI[ITHOMY ITOJTI.

32 JIst 90r0 BUKOPHUCTOBYIOTHCS /1B TuromuHu y [TKIT?
1 [Jns 36inemenns emHocti HKIT.
2 Jlns migBumeHas HagiiHocti LIKTI.
3 st 3MennieHHs mBuAKocTi komyTamii y IIKIL.
4 Jlns 3HMKEHHS BUMOT JI0 IIBUJIKOCTI poOoTH enemenTHOT 6a3u LIKIIL.

33 Ckinbku 0adT cknanae oane nmosigomienas y BCCK?
1 1.

2 2
33
4 4

34 Sxi mynkTu curnaiizarii 8 CKC7?
1 LenTpanpHi Ta KiHIIEBI.
2 By3nosi Ta KiHIIEBI.
3 BuxigHi/BXigHi Ta TpaH3UTHI.
4  PaiioHHI Ta BY3JIOBI.

35 SIxi po3psiAn KOZOBOTO ciioBa y 16 kaHanbHOMY iHTepBasi TpakTy £1 BUKOpHCTO-
BYIOTBCS IJIS TIepeIaBaHHs JiHIMHAX CUTHANIIB Y MKCTaHIIHHIIM cuTHAMI3amii?

1 PO, P4.
2 PI,Ps.
3 P2,P6.
4  P3,P7.

36 Ilo miaraoctye JII'H npu BcTaHOBICHHI BXiTHOTO 3’ € THAHHS?
1 Cran aOOHEHTCHKOI JIiHIT a00oHeHTa A.
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2 Cran abOHEHTCHKOI JiHIi aboHeHTa b.
3 Cran kaHaIbHOTO iHTEpBaTY aboHeHTa b.
4  CnpaBHicTb a00HEHTCHKOTO KOMIUIEKTY Ta a0OHEHTCHKO] JIiHIT aboHeHTa b.

37 SIxa curHami3amis BUKOPHCTOBYETHCS IpH BCcTaHOBIIEHH] 3’ equanHsa Mk LICK cu-
cremu “Keanrt-E” Ta LICK iHmof cucremu?
1  Jea BCK Ta BUK.
2 BHyTpiIIHBOCHCTEMHA CUTHaJIi3alis.
3 CKCT.
4 JIsa BCK Tta nexamHuii KOJI.

38 3 sIKOTO KOMIUIEKTY HAJCHJIAETHCS CUTHAT BUKIMKY B aDOHEHTCHKY JIiHiI0 aOOHEH-
Ta b.
1 3 aboHeHTChKOrO KOMIUIEKTY aboHeHTa b.
2 Ludpororo remeparopa ToHaNbHNUX curHaniB BAJI-b.
3 IIudpororo rernepatopa ToHansHUX curaaiiB KKC.
4  Iludposoro reHeparopa TOHaNbHUX curHaiiB BAJI-A.

39 Jlns voro cayrye migcucrema MTP?
1 JInsg popMyBaHHS CHTHAIBHUX MTOBiIOMJICHB.
2 Jlnst mepenaBaHHsI CUTHAIBHHUX TIOB1IOMJICHb.
3 Jlnst mepeBipeHHsT KOPEKTHOCTI MOBIJIOMIICHb.
4 [Insg HAKONWYYBaHHS CUTHANBHUX MOBIJOMIICHB.

40 It 40oro BUKOPHCTOBYETHCS HYJIHOBHI KaHANbHHN iHTEepBan y I 'TO komyTariitHo1
cucremu BAJI?
1 Jiis mepeaBaHHs HaIITUKIIOBOT iH(pOpMAITi.
2 Jlng mepenaBaHHs iHpOpMAIl KOPHCTYBaiB.
3 Jlns mepenaBaHHs ITUKIOBOT CHHXPOHI3aIlii.
4 Jlns nepenaBaHHs KepyBaJIbHOI Ta CUTHAJIBHOI iH(OpMarii.

41 st goro BukopuctoBytoThes I T-2...I'T-1F y KKC-32?
1 Jlns BMUKaHHS pO3MOBHUX TpakTiB BAJL
2 Jlnst BMEKaHHS po3MOBHHX TpakTiB 3J1.
3 Jns smuxanss ['TC ta LI
4 Ins smukanans 3[1KC ta komyramii 16 KI.

42 JInst 94oro BUKOPHCTOBYETHCS INICTHAMUATHI KaHansHUH iHTepBan y ['TO komyTa-
witeoi cucremu BAJI?
1 Jlns mepenaBaHHs HAALMKIOBOI CHHXPOHI3AIII].
2 Jlnsa nepenaBaHHs iH(OpMaIii KOpHUCTYBaUiB.
3 Jlng mepenaBaHHS NUKIOBOI CHHXPOHI3AIIii.
4 Jlns nepenaBaHHs KepyBaJIbHOI Ta CUTHaJIBbHOT iH(opMartii.
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43 ]l yoro BukopucroByeThest [ T-5 komyTaniitnoi cuctemu BAJI?
1 Jns 3’equanns 3 KKC.
2 Jns emuxanns ATH.
3 Jns smukansas T TC i IIT.
4 ns BMHKaHHS OA(POBOTO MOJOBXKYBaya.

44 Sxi ¢pyskuii Bukonye LI1-16Y y KKC-32?
1 Tlpuiimae kepyBanbHy iHpopMmaito Bif 3yctpiunux ATC, 1o nepenaerses
6araTo 4aCTOTHUM KOJIOM.
ITpuitmae HOMep, KU TepenaeThcsi aDOHEHTOM.
[puitmae nudpu, mo nepeparorsest JAKBI Bix ATC JJKATC.
[puiimae HOMED 31 3’ €THYBaNBHUX JiHIN, sKwid IepenaeTbes y 16 K.

EENNVS I )

45 Jlns yoro BukopucroByeThest I 'T6 komyTaniiiHoi cucremu BAJI?
1 Jns 3’equanns 3 KKC.
2 Jns emuxanss JTH.
3 JIns emukanas HI'TC 1 HIL
4 ns BMHKaHHS OA(POBOTO MOJOBXKYBaya.

46 Ins goro BukopuctoByeThes ['T7 komyrariitaoi cucremu BAJI?
1 Jns 3’eqnanns 3 KKC.
2 Jns smuxanns ATH.
3 s smukansas HITC i IITT.
4 Jlnsa BMukaHHs 1M(ppPOBOro NOJOBKYBaya.

47 ki ¢pyskuii Bukonye TE3 KKC-128?
1 Komyramii 32x32 tpaktu E2.
2 KepyBaHHA MOIyJIeM KOMYTAILii.
3 MyJNbTHIUIEKCYBaHHS Ta NEMYJIbTUILUIEKCYBAHHS TPAKTiB E1.
4 TlocninoBHO-IapaienbHe Ta 3BOPOTHE MEPETBOPEHHS KOJOBHX CIIiB.

48 SIxi mpuctpoi y IICK “KBanT-E” BUKOpHUCTOBYIOTECS AJIs TIEpEAaBaHHS KepyBa-
JIBHUX CUTHAIIB KOJOM 2 3 67
1 KomoBi nmpuitmadi-nepenaBadi.
2 Iudposi reneparopu ToHansHux curnaiie KKC.
3 Iudposi npuitmaui KKC.
4 3amam’SITOBYIOUHIA IPUCTPiil KEpyBaHHS Ta CUTHAI3AIlil.

49 Sk 3abe3neuyerbes 3axucT AK Bifl BHCOKOT HAIPYTH Ta CTPYMY, IO MOXKE
3’aBUTHCH y AJI?
1 3a gomomMororo mo3uCTOpiB Ta CTAOUIITPOHIB.
2 3a I0TIOMOTOI0 BYTUTFHUX PO3PSIHUKIB Ta 3aII001KHUKIB.
3 Hlmaxom BinkmouenHs AJl 3a nonomororo Pere.
4 3a JONOMOTro0 ONTPOHHUX MEPEXOJIIB.
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50 Ski ¢pynkuii Bukonye TE3 MJIM B KKC-128?
1 Komyramii 32x32 tpaktu E2.
2 KepyBaHHS MOJyJieM KOMYTaIlii.
3 MynbTUIIIEKCYBaHHS Ta IEMYJIbTUILUICKCYBaHHS TPaKTiB E1.
4 TlochimoBHO-TapajenbHE Ta 3BOPOTHE MEPETBOPEHHS KOJOBHX CIIIB.

51 Sxi ¢ynknii Bukonye K7C y 6moni CKC7/] LICK cucremu “Kant-E”?
1  ®ywukiil nepeaaBands curnamizaiii i3 6ioka CKC7 1o kommn’orepa Kepy-
BanHa ATC.
2  ®ynkuii popMyBaHHS QYIUIEKCHOTO KaHATy CHUTHANI3ALIl U IIepeaBaHHs
i npuiitmanss curnanizanii i3 ninii CKC7/].
3 ®yHkuii popMyBaHHS CHTHATI3aI1 10 KoHTponepiB BAJL
4 OyHKIiI KOHTPOJIIO MPaBUIBHOCTI epenaBanns kanagamu CKC7.

52 J1y1s 90T0 BUKOPUCTOBYETHCSA aBTOIH(POpPMATOP?
1 Jlna nmepenaBanHs iHpopMalii npo HoMepH aOOHEHTIB.
2 Jlnsa nmepenaBaHHs iH(OpMALi PO CTaH ADOHEHTCHKUX JIHIN.
3 JIna mepenaBaHHS MOBHHX IIOBiIOMJIEHb Yy TIPOIECi BCTAHOBJIICHHS
3’€IHaHb ITPO HEBIPHO HAOpaHHil HOMEp Ta iHIIIe.
4  ns inpopmyBaHHS aOOHEHTIB Mpo Tapudu Ta 6opru aOOHEHTIB.

53 Slka curhamizaiis BUKOPHUCTOBYETbCS IpU BCTaHOBJIEHHI 3’exnHanHs Mik LICK
“KBanT-E” Ta KEATC “KBant”?
1 Jsa BCK ta BUK.
2  BHYTpIOIHPOCHCTEMHA CHTHAJI3aIlisl.
3 CKC7.
4 JIea BCK Ta nexaguuii koJ.

54 Sk 3abesnedyeThCs ranbBaniuHa po3B’s3ka AJl Big kodimexa?
1 3a JOMOMOTror0 KOHTAaKTIB pelie.
2 3a momomoroto TpancopMaTopis.
3 3a 10TmOMOroO0 ONTPOHHUX HMEPEXOIiB.
4 3a JomoMOroro KOHJCHCATOPIB.

55 Slki ¢pynkuii Bukonye TE3 I[TKC-2 B KKC-128?
1 Komyramii 32x32 tpakriB E2.
2 KepyBaHHA MOIyJIeM KOMYTaIlii.
3 MynbpTUIIEKCYBaHHS Ta IEMYJIbTHIUICKCYBaHHS TPakTiB E1.
4 TlocninoBHO-IapanenbHE Ta 3BOPOTHE MEPETBOPEHHS KOJOBHX CIiB.

56 SIk 3a0e3meuyeThest rabBaHigyHa po3B’si3ka AJI Bix ki kepyBaHHS?
1 3a ZOOMOT0I0 KOHTaKTiB pele.
2 3a mpomnomororo TpaHchopMaTopis.
3 3a JOmoMOror ONTPOHHHX HEePEeXO/IiB.
4 3a 10moOMOTroI0 KOHACHCATOPIB.
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57 CKinbKM KOMYTaIlIHHUX MOJYJIB MOXe Oe3locepeaHb0 OOCIyroByBaTH OIWMH

LITO?
1 4
2 8.
316
4 32

58 Ha sxuit MakcumanbpHUN yac MokiuBe BukimoueHHA L[TO 6e3 BTpaT craTHCTHY-
Hoi iHpopMmarii?
1 8 roaun.
2 16 romuH.
3 32 roauHu.
4 72roguHu.
59 B ski 6ok LICK «KBanT-E» BMUKAIOTHCSA aOOHEHTCHKI JTiHIT?

1 BAJI-128.
2 BAJII-256.
3 KKC-32.
4  KKC-128.
60 SIxa yacTtoTa HAOIMKIOBOT CHHXPOHI3AIIi1?
1 500Tm.
2 1 xI'm.
3 8 klm.
4 16,384 xI11.
61 Axa ¢ipma Burotosmise LICK S7-20007
1 SIEMES.
2 MOHHNC.
3 Tenexapr-mpuia.
4  ALCATEL.

62 Slxa MakcuManbHa €MHICTh KOMyTarliitnoro mnous MCA?
1 64x64 tpakriB E1.
2 128x128 TpakriB E1.
3 240x240 tpaxTiB E1.
4 480x480 TpakriB E1.

63 Ha sixux tenedonHux Mepexax Moxiause Bukopuctanas HICK S7-2000?
1 Tineku vHa TM CAP.
2 Tinexku Ha MTM,
3 Tinbky Ha MDKMICHKHX Telle()OHHUX MEpEKax.
4  Ha ycix Tunax teneOHHUX MEpexX.
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64 Slka MakcuMaibHa €EMHICTD By3ia kKomyTauii Ta goctyny LICK $7-2000?
1 704.

2 4000.
3 8000.
4 100 000.
65 fxa emuictp By3na nocrymy LICK $7-20007
1 704
2 4000.
3 8000.
4 100 000.
66 SIkuii 3 By3JIiB € BY3JIOM KOMYTaIlii?
1 SAN.
2 MN.
3 SN
4 SVN
67 SIky MakcHUMaJbHY KiTbKICTh aHAJIOTOBUX aOOHEHTCHKUX JIIHIN MOKIIHMBO BBIMK-
HyTH B AN-NB?
1 20
2 320.
3 512
4  704.
68 Axwuit 3 By31iB € By3noMm poctymy LICK $7-2000?
1 SAN.
2 AN.
3 SN
4 SVN.
69 SIxwuii 3 By31iB € By3soMm komyTariii i goctymy LICK S$7-2000?
1 SAN.
2 AN.
3 MN.
4 SVN.

70 SIxuii 3 By3niB € By3ioM kepyBaHus LICK S7-2000?
1 SAN.
2 AN.
3 MN.
4 SVN.
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71 SIxy mMakcuMalbHY KUIBKICTh IIM(POBHX aOOHEHTCHKMX JIiHIM 0a30BOro JOCTyITy
2B+D MoxBO BBIMKHYTH B AN-NB?

1 20

2 320.

3 S12.

4  704.

72 Sxwmii 3 By3niB € By310M HagaHHS nocayr LICK $7-2000?

1 SAN.

2 AN.

3 MN.

4 SVN.

73 Slky MakCUManbHY KiJbKicTh HU(POBUX aOOHEHTCHKHX JIiHIH MEPBUHHOTO JIOCTY-
y 30B+D MoxiBO BBIMKHYTH B AN-NB?

1 20.

2 320.
3 512,
4 704.

74 Sxi Qyukuii Buxkonye HDLC?
1 CurnaneHOro mpouecopa 6araro4acToTHOI CUrHaji3aii.
2 CurnansHoro npouecopa CKC7.
3 CursHanpHOro mnpotecopa JeKaaHoro croco0y oOMiHy KepyBaJbHUMH CHUT-
HaJIaMH.
4 CurHaibpHOTO IIpoIiecopa IepeJaBaHHs JIIHIHHUX CHTHAIB.

75 Sxa emHicTh BUHOCHOTO By371a komyTamii LICK $7-2000?

1 704
2 4000.
73 8000.
4 100 000.
76 Ha sxiit mBuakocTi npamoe SDSL y mupokocMyroBomy By3ii noctymny AN-NB?
1 64 koit/c.
2 1 Moirt/c.
3 2 Moir/c.
4 8 Moir/c.

77 Ha sikiii mBuakocTi npaitoe ADSL y mupokocMmyrosomy By3imi goctyny AN-NB?
1 64 x6ir/c.
2 1 Méir/c.
3 2 Moir/c.
4 8 Mbir/c.



140

78 YV sxoMy amiana3oHi 4acToT mpaioe oe3nposinauit noctyn AN-WLL, sxuit 6a3y-
€TbCst Ha TexHouorii CDMA?
1 450...470 mI'm1.
2 824...894 mI'w.
3 890...915 mI'm.
4 1880...1900 mI'm.

79 Slki dyHkuii Bukonye DSP?
1 CursaneHOro mpouecopa 6araro4acTOTHOI CUTHai3aLii.
2 CurnanpHoro nporecopa CKC7.
3 CursHanpHOro mnpoiecopa JeKaaHoro crocody oOMiHy KepyBaJbHUMH CHUT-
HaJIaMH.
4 CurHamBHOTO IMpOoIecopa MepeaaBaHHs JTIHIHHUX CUTHAIIB.

80 SIxy MakcHManbHy KUTBKICTh AOOHEHTIB MOKe 00CITyTOBYBaTH OMH SAN?

1 704

2 400.

3 2800.

4 4000.

81 SIxa MmakcumanbHa €MHICTB By3ia komyTanii LICK $7-20007

1 704

2 4000.

3 8000.

4 100 000.

82 BraxiTh ob6macrti 3acrocyBanus LICK EWSD v.15.
1 B saxocti OIIC, OIITC, AMTC na MTM,;
2 Bsxkocti LIC, BC na TM CAP;
3 B sxocti IKM3;
4 B sgkocti Bizomuoi ATC.

83 Slka MmakcuManbHa aboHeHTchbka eMHicTh LICK EWSD v.15?
1 To 100 000 AAJT;
2 J1o 300 000 AAJT;
3 JIo 600 000 AAJT;
4 Ilo 1 000 000 AAJIL

84 SIxa MakcuMalbHa €MHICTB IA(poBOTO ab0HEHTChKOTO O10Ka DLUG?
1 1o 100 AATI;
2 1o 1984 AAJL;
3 102800 AAIJIL;
4 105000 AAJL
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85 BkaxiTh ITPOITYCKHY CIIPOMOXKHICTB IU(poBoro aboHeHTchKkoro 61oka DLUG.

1 220 Epm;
2 500 Epmx;
3 390 Epmx;
4 450 Epn.

86 Slki Momyni aDOHEHTCHKMX KOMIUIEKTIB BUKOPHCTOBYIOTHCS JUISI BMUKAHHSI BHCO-
KOIIBUAKICHUX aOOHEHTChKUX JiHid ADSL 10 11udpoBoro aboHEHTCHKOro 0J10-

ka DLUG?

1 SLMI:AMx;
2  SLMD;

3  SLMI:SDx;

4  SLMACOS.

87 SAxwmit nepudepiitamii MOIyIh 000B I3KOBO BUKOPHUCTOBYETHCS Pa3oM 3 MOAYJIEM
BMHKaHHS BHCOKOIIBHIKICHUX a0OHEHTChKUX IiHIH ADSL no mudposoro abo-
HEeHTChKOTOo O1toka DLUG?

1  SLMA,

2  SLMD;

3 Phub;

4  SLMI:SDx,

88 Ski Bumu curHamizamii miaATpUMy€e MOAYIb JNiHiHHOI Tpymu LTGN?
1 Vi Buay curaamizarii;
2 TimpKu BHYTPIMIBOCHCTEMHY CHUTHAITI3AIIIIO;
3 Tinexu CKC-7;
4  Tineku DSS1.

89 Skoro kinmpkicTio TpakTiB PDC niwiiiHi rpynu LTGN Bmukaotbes 10 DLUG?
1 Onuaum PDC;

2 JIBoma PDC;
3 Tpwsoma PDC;
4 Yorupma PDC.

90 1o xinbkox niHiitHux rpyn LTGN BMukaetsest oqua DLU?
1 o oxHoro;

2 Jlo nBoX;
3 Jlo 4oTUpBOX;
4 1o BOCBMH.

91 Axwuit 6ok LTGN BiamoBigae 3a BUAady TOHAIBHIX CHTHATIB?
1 GP;
2 TOG;
3 CR;
4  GS.
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92 Axwuit 6ok LTGN mae nputimaui curranizamii BUK ta DTMF?

1 GP;
2  TOG;
3 CR;
4 GS.
93 Axwmit momyns LICK BukoprcToBYy€eTHCS MuIst opraHizamii B3aemoii mo CKC-7?
1 MB.
2 CP.
3 SSNC.
4  GP.

94 SIka MmakcuManbHO MokiauBa eMHicTs LIKIT IICK EWSD v.15?
1 2016x2016 LTGN.

2 252x252 LTGN.
3 126x126 LTGN.
4  63x63 LTGN.

95 Skuit T ungpoBoro KoMmyrauiitHoro mnosisi BUKopucroByetbest B LICK EWSD
v.15?

1 B-II-II-II-B.
2  B-II-B.

3 Bm

4  Bn-II-Bm.

96 Bxaxits npu3HaueHHs Moayist RSU.
1  Iudposuit aOOHEHTCHKHI MOYJIb;
2  BuHOCHWMIT KOMyTaUiHIA MOIYJIb;
3 JliHifiHUIA MOZIYIb;
4 AmnanoroBuii a0OHEHTCHKUN MOJYJIb.
97 fAxa xinekicts RTI Moxe Oyt BBIMKHEHA 110 oxHoro HTI?

1 Onun.
2 JBa.
3  JlecsaTs.

4 Jlo nBaHAALISATH.
98 SIka MakcuMaibHa €EMHICTh KOMyTauiiiHoro nosus moxyist TSI monyns RTI?
1 63x63 LTGN.
2 126x126 LTGN.
3 252x252 LTGN.
4 2016x2016 LTGN.
99 Sxuit Moy BUKOHYE KepyBaHHS cuctemoro EWSD?

1 CP
2 MB.
3 CCG.
4 GP.
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100 Sxuii MOy b BUKOHYE CHHXPOHI3aIlil0 CHCTEMH?

1 CP

2 MB.

3 CCG.
4  SSNC.
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uBAN
2B+Dq

2B1Q

30B+Dg,
SESS

A

Ay
ABR

ACC
ACM

ADSL

AG
ALARM
ALEX
AM
AMA
AMI

AMPC
AMX
AN
AN
AN-BB
ANM
AN-NB
AN-WLL
APS
AS
ASE

MHEPEJIIK CKOPOUEHb AHIJIICHKOIO MOBOIO

MikpoBy30J1 IIHPOKOCMYTOBOTO IOCTYITy eMHicTIO 8 ADSL
Basic Rate Access — 6a30BUI OCTYTI

Jliniiiauii xon (3amMiHa JBOX JBIMKOBHX CHMBOJIB Ha OJMH YOTHPH-
piHeBwHit)

Primary Rate Access — nepsunnuii noctyn IMIO

5 Extension Switching System — mificuctemMa po3ImupeHoi KoMyTarlii 5
Bepcii

Cruk s I3J1 — xananiB craHmapTHOro 32-KaHambHOTO TpakTy IKM
tuny E1 (2048 x0it/c)

Cruk s 1[3J1 — kananiB 16-kananeHOro Tpakty E1/2 (1024 ko6it/c),
ananorigaoro IKM-15

Available Bit Rate — HanaHHs KOPUCTYBady He3aTpeOyBaHOT YaCTHHHU
(hi3MUHOTO KaHajy, [0 3aIHIINIACS

Account Calling Card — BUKIIUK 32 PO3PaXyHKOBOIO KapTKOIO

Address Complete Message — TIOBiIOMJICHHSI TIPO TIPUAHSTTS TTOBHOT
aapecu

Asymmetric Digital Subscriber Line — acumerpuyna udposa aboHe-
HTCBHKa JiHis

Access Gateway — 11103 TOCTYITY

TpuBora, aBapiiiHa curyaris

External Alarm Set — 6110k 30BHIIIHBO{ aBapifHOI CHUTHAITI3AIIIT
Associated Mode — 3B's13aHMIT peXUM CUTHANTI3ALIT

Automatic Message Account — aBTOMaTHIHAHN OOJIIK IOBIiIOMIICHB
Alternating Mark Inversion — Koy 3 TIOJIIPHICTIO IMITYJIBCIB, 1110 Yep-
T'YIOTBCS

ATM bridge Processor type C — npouecop mocta ATM, tunty C

ATM Multiplexor — ATM MynbTUILIEKCOD

Access Node — By301 TOCTyITy

Access Network — Mepexa JOCTyILy

AN Broadband — miipOoKOCMYTOBHH BY30J1 MEPEXi TOCTYITY

Answer Message — TIOBiTOMJICHHSI TIPO BiJIMIOBi/Ib

AN Narrowband — By35KOCMYTOBHIA BY30JI MEPEXi TOCTYITY

Wireless Access Node — By3011 6e31p0TOBOI0 a00HEHTCHKOTO JOCTYITY
Application Program System — cucTeMa IpUKIaJHUX IPOrpam
Application Server — cepBep 10/1aTKiB

Application Service Elements — cepBiCHI €IEMEHTH NPUKIAJTHOTO PiB-
HS



ASN
ATM
B

BAI

BAN
BAN

BAP
BCMY
BDG

BIB
BORSCHT
BSN
BSSAP

BWA

C
G

G

Call-center
CAP

CAP
CAS
CBR

cc

CCA
CCA-AB

CcCG
CCNC

CCNP

CD
CDA
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ATM Switching Network — komytariiiine none ATM

Asynchronous Transfer Mode — acHHXpOHHHI peXXUM TIepeadi JaHUX
Battery feed — enextpoxusnenns TA

Broadband Access Interface — iHTepdeiic IIMPOKOCMYTOBOTO AOCTYITY

Broadband Access Node — 1111pokocMyTroBHil By3011 JOCTYILY
Broadband Access Node — mmpoKocMyTOBHI By30J1 JOCTYIYy €MHICTIO

240 niniit ADSL

Base Processor — 06a30Buii Ipo1iecop

Bus to Common Memory — mviHa CIIJIBHOT TaM’SITi

BAS Distribution Module — Momys po3moainy IInH

Backward Bit-indicator — 3B0poTHUIi OiT-iHANKATOP

Oynkuii 11ppoBoro aDOHEHTCHKOI0 KOMILIEKTY

Backward Sequence Number — 3B0poTHUi1 OpsAAKOBUIT HOMED

Base Station System Application Part — npukiagHa miacucTeMa CUC-
Temu 0a30BUX cTaHLil (Mepexi crannapty GSM)

Broadband Wireless Access — IIMIpOKOCMYTOBHH PajiioJOCTYII

Coding — KotyBaHHs 1 JeKOlyBaHHS MOBHOT'O CHTHAITY

CTHK MDK YCTaTKyBaHHSIM aHaJOro-II(pOBOro IMEPEeTBOPEHHS, IO
BMUKaeThes Ha Buxoi LIKII, i wotupumnposigaumu A3J1

CTuK MK yCTaTKyBaHHSIM aHAJOTO-IM(POBOTO MEPETBOPECHHS, IO
BMuKaeTbes Ha Buxoai LIKTL, i gBo- uu Tpunposimauvu O3J1

LlenTp 00CITyroByBaHHS BUKIIUKIB

Camel Application Part — npukiagHa mijicucTeMa MOJIIIEHOT JIOTIKU
aJanTOBaHMX KOPHCTYBAYiB IJIST MEPEXi PyXOMOTO 3B'S3KY (CTaHOApTy
UMTY)

Call Processor — iporiecop 0OpOOKIICHHS BUKJINKIB

Channel Associated Signaling — curHaizaiis BUIJICHIM KaHAJIOM
Constant Bit Rate — nocTiiiHa 6iTOBa IMBHUIKICTH NIepeadi JaHUX
Contact Center — KOHTAKT LIEHTD

I'onosna cextist DSW emnictio 4x16 TpaktiB HSL

Central Module Controller — nyOonp0BaHMIA KOHTPOJIEP HECHTPAIBLHOTO
MOJTYJIsI, 10 BUKOHY€ (QYHKIIi1 KOMyTAaIlii 1 KepyBaHHS

Central Clock Generator — UeHTpaJbHUI T€HEPATOP CUTHAIIB
Common Channel Signaling Network Controller — npuctpiii kepy-
BaHHS MEpeXi CUTHAII3ALIIT 3aTalbHUM KaHAIOM

Common Channel Signaling Network Processor — mipoliecop Mepexi
CUTHAJI3alil CIUIBHUM KaHAJIOM

Collision Detecting — BUSBJICHHS 3ITKHCHb

Communication Controller — KOMyHIKaIliitHAN KOHTpOJIEP
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CDB, CDD Communication Controller in MLC — xoMyHiKaIliiHH{ KOHTpoOJEp

CDCS

CDG
CDMA

CcG
CHILL

CK
CLC
CLK
CMY
CMYM
coc
coM
cpP
CcPI

CR
cS
cv
cve

DECT

dial-up
DIU
DIUD

DLUG
DLUIC
DLU-IP
DP
DSLAM

Moyt MLC
Continuous Dynamic Channel Select — nunamiunaunii Bubip BUTBHOTO
KaHaITy 3 OIIHKOIO HOTO 3aBaJOCTIHKOCTI
IIpornecop kepyBaHHs
Code Division Multiple Access — MHOXXUHHHI JOCTYTI 3 KOJOBHM IIO-
ZJIOM
Clock Generator — TeHepaTOp TAKTOBOI YaCTOTH
CCITT High Level programming Language — MOBa NporpaMyBaHHs
Bucokoro pisast MKKTT
Check Bit — nepesipouni GiTn
Line Module Control in MLC — xonTposep niHiiiHOro Momyns MLC
Clock — curnHain TakToBOI CHUTHai3aIil
Common Memory — cuiiyibHa 1aM'sITh
Common Memory Module — Monynb cinbHOT Tam'aTi
Cross-Office Check — BHYTpiTHbOCTaHIIi{Ha TIEpeBipKa
ITocninoBHuit mOpT
Coordination Processor — KOOpAMHAIIIMHUI IPOIIECOP
Coordination Processor Interface — inTepdeiic KOOpIUHAIIHHOTO ITPo-
ecopa
Code Receiver — xooBUil IpuiiMay
Call Server — niporpamuuii komyTarop Softswitch
Processor Unit — npouecop kepyBanus monyissa MLC
Computer in MCA — xoMIT'tOTep TEHTPATBFHOTO MOIYJISL, IO MICTHUTh
HarpoMaKyBad Ha >KOpcTKoMy mucky HDD mis 36epexernns [13 i Ta-
pudHUX TaHUX
Digital European Cordless Telecommunications — nudpoBa eBporieii-
ChKa crcTeMa 0e3/[pOTOBOTO 3B'A3KY
KomyTtoBanwuii moctyn 1o Mepexi [HTepHeT
Digital Interface Unit — monyns nudposoro intepdeiicy
Digital Interface Unit for DLU — monxyms U(pOBOTO iHTEpPEHCY I
DLU
Digital Line Unit — uudposuii aboHeHTChKUI 030K Ty G
DLU Controller — xoutponep DLU
Digital Line Unit , IP — undposuit aboHeHTChKHH 010K 1u1s1 [P
Destination Point — myHKT IpH3HAYCHHS

Digital Subscriber Line Access Module — Monyns nocTyny nudpoBu-
MM a0OHEHTCHKHMH JHISIMH



DSpP

DSW

DVA

DMX
E1/IMA

EAS
EDSS1

Ethernet
EWSD

F
FAU
FE
FHMA
FIB
FISU

FR
FRH

FS
FSN
FTTB
FTTC
FTTH
FTTO
FTTR
FTTx
GCG
GE
GMSK
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Digital Signal Processor — curHajbHUE mponiecop Mae 32 GaraTodac-
TOTHUX TpuiiMada-tiepenaBada (DTMF, i BUK), 16 renepatopis cwur-
HaJTiB OJTHOYACTOTHOI CHTHaMI3aIlii i 32 reHepaTopu CUTHAJIB JBOXYAC-
TOTHOI CUTrHai3awil
Digital Switch — npocropoBo-uacoBuii komyTarop (U, emuicTio 16x16
TpakTiB HSL)
Battery Backed-up Static Random Access memory — eHeproHesaiex-
HUH 3amaM'ITOBYIOUHI TIPUCTPiH 1715 30epekeHHs Tapu(DPHUX TaHUX
DeMultipleXor — neMynbTUILIEKCOD
E1/Inverse Multiplexing — intepgeiic E1 3 iHBEpCHUM MYJIbTHILICK-
cyBaHHSA — n 2MOiT/c (MakcuManbHO 16 MOiT/C), e 1 — 9UCTIO0 BUKO-
puctanux iarepdeiicis E1.
Ethernet Aggregation Switch — nara arperyro4oro Komyraropa
European Digital Subscriber Signaling — nudpoBa abOHEHTCEKa CHT-
HauTi3aris
JlokanbpHa OOUMCITIOBAIBHA MEpEkKa
Electronic World-wide Switch Digital — enextponHa cBiToBa 1iu¢ppoBa
KOMYyTaliifHa cucreMa
Flag — tipamop, 110 BUKOHY€ pOJIb 0OMEXHHKA CUTHAJIBHUX OJWHHUIID
Fixed Access Unit — pixcoBannii aOOHEHTCHKHUI TepMiHAI
Fast Ethernet — texuonorist JJOM 3i mBuaxictio nepeaaui 100 Moit/c
Frame Handler, Module A — 06po0iitoBay kaapiB, MOIYJb A
Forward Bit-indicator — npssmuii 0iT-iIHAUKATOP
Fill-In Signal Unit — curHajgbHa OJUHULIS, 110 3a[I0BHIOE

Frame Relay — perpaHcisiis kaapis
Free phone — 6€3KOIITOBHUI BUKIIUK

Frame Signal — curHan nUKIOBOI CUTHANI3AMI]

Forward Sequence Number — npsiMuii NopsIKOBUI HOMeEP
Fiber To The Building — BOJI3 no OynuHKyY

Fiber To The Curb — BOJI3 no po3noaijbHOi KOPOOKH
Fiber To The Home — BOJI3 o nomy

Fiber To The Office — BOJI3 o odicy

Fiber To The Remote — BOJI3 10 BUHECEHOTO PUCTPOLO
Fiber To The x — BOJI3 no Touku x

Group Clock Generator — TpynioBUii TAKTOBHIH T'eHEpaTOp
Gigabit Ethernet — rirabitauii Ethernet

Gaussian Minimum Shift Keying — I'ayciBcbka MaHIIyJISIisA 3 MiHi-
MaJIbHUM 3pYIIECHHSAM
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GP
GS
GIT

hBAN

HDB3

HDLC

HSL

HTI

Hub
HUP

IAM
iCS
IDC
IHA
ILTF

IN
INAP

10C
0P
10PC

IP
ipBAN

IPoP

IPOP
ISDN

Group Processor — TpynoBuil mpouecop

Group Switch — rpynoBuil KoMyTaTop

Global Title Translation — TpaHCTAIiS TTO0ATBHUX 3aTOJIOBKIB

Hybrid — nudcucrema, nepexin i3 IBOXIPOBIIHOIO TPAKTy B YOTHPH-
MIPOBITHUH 1 HABIIAKH

Hybrid BAN — 1iOpuaaAil By30J1 OIHPOKOCMYTOBIO JIOCTYIy €MHICTIO
96 ADSL a taxox 288 AAJI

High Density Bipolar of Order 3 — OinoisipHIiA KOJ BHCOKOI IIITEHOC-

Ti 3-ro mopsiaKa

High level Data Link Controller — curnanbHUN KOHTpOJIEP JaHKH Ja-
HUX BHCOKOro piBHS. HDLC BHKOPHCTOBYETHCS IUIsi CHTHANI3aIlil
DSS1, BCK y KI-16 i CKC-7.

High Speed Link — BUCOKOIMIBUAKICHUIM TPaKT IS KOMYyHIKarii Mix
neHTpasibHolo yactiHoo (CCA 1 IHA) 1 nepudepiiiHO YacTHHOO
(TPC)

Host Timeslot Interchange — IeHTpaNbHAN KOMYTaTOP YaCOBUX iHTEp-
BaJIiB

Concentrator — KOHIIGHTPATOP JOKAIBHOI 00YNCITIOBATIBHOT MEpexi
Handover User Part — miacucTeMa KOPUCTyBaua XEHIOBEPOM JUIA
NMT

Initial Address Message — no4aTKOBE aApeCHE NOBITOMIICHHS
Integrated Call Server — inTerpoBaHuii MPOrpaMHUil KOMYTaTOP
HentpanpHa komyTaniiiHa wiata (24Gb/12Gb)

Cexkuist posmmpernHs DSW emuictio 4x16 TpakTis HSL

Integrated Line Test Function — iHTeTpoBaHa (QYHKIIiS TECTYBaHHS JIi-
Hil

Intelligent Network — iHTeNeKTyalbHa MEpeKa

Intelligent Network Application Part — npuxiiajiHa mizcucremMa iHTe-
JIEKTyaIbHOI Mepexi

Input/output Control — 610k KepyBaHHS BBEICHHSIM/BUBEICHHIM
Input/output Processor — Iporiecop YBEICHHS/BUBEICHHS
Input/output Processor, Control for message buffer — nponecop yBe-
JICHHSI/BUBE/ICHHS, OJIOK KepyBaHHs Oy(pepoM MOBiTOMIICHb

Internet Protocol — InTepHeT npoTOKOI
IP Ethernet DSLAM, sxwii noeqnye pi3Hi TexHomorii nocrymy (xDSL,

Fiber, BWA) na onuiii 1 Tilt xe anapaTHii mathopmi
Integrated Point of presence IP — By301 noctymy 10 Mepexi Internet

Internet Point Presence — TyHKT TIPICYTHOCTI [HTEpHET
Integrated Services Digital Network — uudpoBa Meperxa 3 iHTETpalicro

ciryx0



ISP
ISUP
1vA

IVR
IVRS

Jmp
KBD
KLC

LC
LDI
LDID
LI
LIC
LILD
LISB

LIU

LoOS
LSL

LSSU

LT
LTBAM

LTG
LTGN
MAP

MAS
MASTER
MATC
MATM
MB

MBG
MBU:LTG
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Internet Service Provider — npoBaiifep nociayr InTepHer
ISDN User Part — niincucrema xopuctyBada ISDN
Hard Disk Adapter — anantep >KOpCTKOTO JAMCKA, HA SIKOMY PO3Millia-
€ThCs )xopeTkuit auck HDD 3 113
Interactive Voice Response — inTepakTHBHa MOBHA B3aEMOJIis
IVR Service — nociayru IVR

Ilepemuuka
Po3HiMaHHS IS T AKITIOYCHHS KIIaBiaTypH
Line Test Unit in MLC — Monynb TeCTyBaHHS aOOHEHTCHKUX JIHINA y

MLC, Buxonye BumiptoBanus Ha AJl i TA 3a 3anurom

Line Circuit — niniiiHa cxema

Local DLU Interface — micuesuii intepdeiic DLU

Local DLU Interface-D — micuesuii intepdetic DLU, tuny D

Length Indicator — iHOUIKaTOp TOBXUHU

Line Interface Card — rnara niHiitHOTO iHTEpdEiicy

Line Interface for LTG-D — iarep¢eiicanii Mmoxyns st LTG,tamry D
Link Interface between TSG and SSG — xaHajbHUi iHTEpdenc Mix
TSG18SG

Link Interface between LTG and SN — 6nok niHiltHOTO iHTEepdeiicy
Mmix LTG 1 SN

[Ipsima BUIUMICTH

Low Speed Link — uuspkoumBuIKicHI TpakTn 2 MOiT/c Mk nepude-
piitanmu 6mokamu i koHTposepom CLC

Link Status Signal Unit — curHaJIbHA OJUHULIA CTAHY JJAHKU

Line Termination — nipuctpiii jiniiiHoro 3akinuexns [[AJ]
Loop Test and Access Module — monyinbs TectyBanHs nuieidy i gocry-

My 10 IIHHHA
Line Trunk Group — nigiiina rpymna

Line Trunk Group N — niniiina rpyna tuny N

Mobile Application Part — npuxniajHa MiJCUCTEMa PYXOMOTO 3B'S3KY
(Mepexi cranmapty GSM)

Mobile Application Server — cepBep MOOLTBHUX JOAATKIB

AKTUBHHUH pexUM

Matrix Controller — MoxyJib KOHTpOJIEpA MATPHIL

Matrix Module — Moys MaTpuIli

Message Buffer — 6yhep moBimoMiIeHb

Message Buffer Group — rpyna 6ydepiB noBinomiieHb

Message Buffer Unit for LTG — 610k Oydepa mOBiJOMIICHb IS Jii-
HiltHOl rpynu LTG



150
MBU:SGC

MCA

MCS
MDM
MFC
MGCP

MH
miniAN
miniBAN
MLC
MMRSM

MN
MmP
MSAN

MSAP

MSC
MSCN
MScCP

MSU

MTAB
MTP
MuUP

MUT
MUX
MUXC

MUXS
MX

NGN
NLOS

Message Buffer Unit for SGN — 6nok Oydepa NoBiTOMIECHb ISl IPH-
CTpOIO KepyBaHHs KoMyTaniHoi rpymu SGN

Module Central version A — TeHTpaJIbHAN KOMYTAIlIHHUN MOIYJIb,
arnapaTHe IpeCTaBlIeHHs By3ia KomyTauii SN

Message Connection Server— cepsep 0OpOOJICHHS MOBIIOMIICHb
Message Distribution Module — Monyb po3moJIiTy MOBiIOMJICHb
Multi-Frequency Compelled — 6araTo4acToTHa cHCTeMa CUTHAJTi3aIlii
Media Gateway Control Protocol — TpoTOKON KepyBaHHS Mejia-
IITI03aMHU

Message Handler — 06po0IroBad MOBiTOMIICHB

Mini Access Node — MiHi By301 TOCTYITy

MuH#z By30J IIMPOKOCMYTOBOT'O OCTYITY €eMHICTIO 24 ADSL

Module Location version C — TOKaJIbHUH MOIYJIb By3/1a JOCTYILY
Multi Module Remote Switching Module — 6aratoMo1ynbHUI BUHOC-
HUM KOMyTaliiHUA MOTYJIb

Management Node — By3071 KepyBaHHS

Main Processor — TOJIOBHHI MPOIECOP

Multiservice Switch Access Node — MynbTUCEPBICHHI BY30J KOMYyTa-
il 1 JoCTyImy

Multiservice Access Plan — muomyHa JOCTYyIy, OCHOBOIO SIKOTO €
MSAN

Mobile Switching Center — 1ieHTp KOMYyTaIlii MOOIJTBHOTO 3B'SI3KY
Multiservice Control Node — MmynbTHCepBICHUI By30J KEpyBaHHS
Multiservice Control Plane — mioiiuHa KepyBaHHsI 3 amaparHO IMpo-
TPaMHOIO pealtizaIliero

Message Signaling Unit — curHanbHA OAWHMIA TIOBiTOMIIeHHST B MTP
CKC Ne7

Metallic Test Access B — npoBooBHUIl TECTOBUH NOCTYI, TUI B
Message Transfer Part — npotokoun nepenadi nosigomiens CKC-7
Mobile User Part — migcucteMa MOOUTBHOTO KOPHCTyBada Mepexi
NMT

MoHTaxHa OIMHUIIL

MultipleXor Unit— 610K MyJIbTUILIEKCOPIB TpakTiB LSL

Multiplexer Controller — Moxynb KOHTpOJepa MYJIbTUILIEKCOpA
SNMUXA

Multiplexor Slave — BinoMuii MyJTbTHIUIEKCOP

Multiplexor — MyIbTHILIEKCOP

Next Generation Network — Mepexa HaCTYITHOTO ITOKOJIIHHS
He npsiMa BUIuMicTh



NP
nrt-VBR

NT
o

OA&M

OAM

OLT
OMAP

OMASE

OML920
oP
0SAP
PB

PDC
PDH
PH
PHUB
PHub
PLC

PON

POP
POTS

PRM
0AM

RANAP

RAU

151

Number Portability — 30epexeHHs1 (MOXKIIMBICTh IEPEHOCY) HOMEPA
No Real Time Variable Bit Rate — VBR 3 ociiaGlieHMMHA BUMOTaMH 10
3aTPUMKH Iepenadi
Network Termination — npuctpiit MepexxHoro 3akinuenus [{AJI
Overvoltage Protection — 3aXyCT CTAHIIMHOTO yCTATKYBaHHSI BiJl BUCO-
KHX Hampyr B aDOHEHTCHKIH JiHii
Operation, Administration and Maintenance System — eKkcIUTyaTalis,
KepyBaHHA i TEXHIYHE 00CITyTOBYBaHHS

Operation, Administration and Maintenance — exciutyaraiis, aaMiHi-
CTPYBaHHS 1 TEXHIYHE 00CITyTrOBYyBaHHS
Optical Line Termination — ontraHe JniHilHE 3akinuerHs LIMIO

Operation and Maintenance Application Part — niiicuctema ekcIuya-
Tauii, TexHiYHOTrO 00CIyroByBaHHs 1 kepyBanHs B CKC-7

Operation and Maintenance Application Service Element — npuxinas-
HUH CEepBICHUH eIeMEHT eKCIUTyaTalii i TEXHITHOTO 00CIYTOByBaHHS

Monynb TpaHcHUBepa U ONTHYHUX 3'€THAHD

Originating Point — BUXiTHU} yHKT CUTHAJI3aIi1

Open Service & Application Plane — roniyHa mMocyr i JOJAATKIB
Protection Bus — 3aX1CHa IlIMHA

Primary Digital Carrier — nepBUHHUN TUPPOBUIL MTOTIK
Plesiochronous Digital Hierarchy — nne3ioxponHa nudpoa iepapxis
Packet Handler — 06po0:110Bay akeTiB

Packet Concentrator — KOHIEHTPATOD TAKETIB

Plesiochronous HUB — 11€310XpOHHUI KOHIIEHTPATOP

DC/DC power supply, ringing generator in MLC — 610K BTOPUHHOTO
estekTpoxuBieHHs . Mictuts DC/DC — 11 IepeTBOPEHHS HAIPYT aKy-
MyJnsTopHOi Oatapei y BTopuHHI Hampyru: +/-5 B, + 3,3 B, +/- 12 B,
MIPOTPaMHO peryiboBaHa Hampyra 34 B Ta iH.

Passive Optical Network — naciiBHa ONITHYHA Mepeka aOOHEHTCHKOTO
JIOCTYITY

Point of Presence — Touka BXOJy B MEPEXY

Plain Old Telephone Service — TpamumiiiHi TOCIyTH TelIe()OHHOTO
3B'SI3KY

Premium Rate — ocnyra 3a 0JIaHOIO BapTiCTIO

Quasi Associated Mode — xBa3i3B’13aHUI PEKUM

Ringing — nocunxka "Curnary BUukimiky" dvacrtororo 25 I'm, 95 B

Radio Access Network Application Part — npukiiafgHa miJCUCTEMa Me-
pexi pagiogoctymy (st crangapty UMTS)

Remote Access Unit — BUHOCHUI MOJYJIb
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RCU
RDLU
RESET
REL
RF
RLC
ROM
RPA
RPC

RSU
RSUC

RTI

rt-VBR

S

S
SAM

SAN
§A4SC
§4C
SBB
SBC
sccp
SDC
SDH
SF

SFP

Remote Control Unit — 610K TUCTaHIIITHOTO KepyBaHHS

Remote Digital Line Unit — BuHeceHNT aOOHCHTCHKHIA OJIOK

KHormka nepesarnycky KOMIT'toTepa

Release — n1oBiIOMIICHHS TIPO 3BUTbHEHHS

Relay Field — peneiine mone Juis miakaro4eHHs Bxigaux noptie TPC o
cxeMu RPA 4uu 10 IUMHY TeCTyBaHHA 1B

Release Complete — 10BiTOMIICHHS TIPO 3aKiHYCHHS 3BITbHEHHS
Read-Only Memory — nocriitauii 3amam'stoByrounii mpuctpiit (I1311)
Primary Rate Protection — peneliHa mata Juisi BMUKaHHs TPakTiB £1 1
3aXUCTy

Primary Rate Measurement — peneiiHa 1uiata Ui 3'€THAaHHS BUXOJIB
pesepBHOro Osioka 7PC i3 MUHOIO 3aXKUCTY

Remote Switch Unit — BuHOCHUI KOMyTalliiHUN OJI0K

Remote Switch Unit Control — KoHTpOJIep BUHOCHOT'O KOMYTAI[IHHOTO
Omoka

Remote Timeslot Interchange — BinmaneHuii KOMyTaTop YacOBUX iH-
TepBaJiB

real time Variable Bit Rate — nepeMiHHa IIBUJKICTh Nepeadl JaHUX y
peambHOMY Jaci

Supervision — KOHTPOIb CTaHy aDOHEHTCHKOTO TUIeH(yY, TPHIIOM BH-
KKKy, Habopy Homepa JIKII i BinGoro

Splitter — cuitep

Subsequent Address Message — HacTyIIHI aipecHi MOBITOMIICHHS
Switch and Access Node — By3on xoMyTanii 1 JoCTyIy

Stand-Along Service Control — aBTOHOMHUH TIPUCTPiil KepyBaHHS 00-
CI[yTOBYBaHHSAM

Subscriber Analog Board — aboHeHTCbKa TIaTa i 32-X MOPTiB BMU-
kaHHa AAJL

Subscriber Board — abonenTcbka uiata Juist 16 inrepdeiiciB 6a3oBoro
noctymry LICIO

Subscriber Board — aboHeHTCBKaA TIaTa U1 16 TBOXIPOBITHUX iHTEp-
¢eiiciB Tuny U

Signaling Connection Control Point — niicucreMa KepyBaHHS CUTHa-
JpHUMH 3'eqHaHasIMu B CKC-7

Secondary Digital Carrier — BTopuHHIH IN(GPOBHUI MOTIK
Synchronous Digital Hierarchy — cuaxponHa nudposa iepapxis
Status Field — nione craHy MiCTUTBCS TiTbKH B CHTHAJIBHHUX OJUHHIITX
cTaHy JaHku LSSU

Fiber — ontnunnii intepdeiic 1000Base-FX GBE



SG
SG

SG
SGM
SGN
S1-3000
SIF
SILC
SILT
SILTC

SILTD

SILTG

SIMP

SIHI/O
S10

SIPA
SL
SLAVE
SLCA

SLCD
SLMA

SLMCP

SLMD

SLMI

SLS

SLT

SM
SM
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Signaling Gateway — 1UTF03 CUTHATI3aMI]
SDSL Interface Unit — MonyIls BUCOKOIIIBHIKICHIX a0OHCHTCHKHUX JTi-
Hiit SDSL
SynchroGenerator — CAHXpOTEHEPATOP

Abonentcrki watu 1o 32 /ADSL/G.SHDSL/ADSL2+

AbonenTcrki iatu no 48 /ADSL/G.SHDSL/ADSL2+
[MTakerna cucrema komyraii [TkCK
Signaling Information Field — none curHaneHO1 iHpOpMAaIIii
Signaling Link Control — 610K KepyBaHHS CUTHAJIBHOTO KaHAITY
Signaling Link Terminal — TepMiHall CHTHaJIBHOTO KaHAITY
Signaling Link Terminal Control — 6510k KepyBaHHS TEPMiHAJIOM CHT-
HaJIBHOTO KaHaIy
Signaling Link Terminal, Digital — niudpoBuii TepMiHall CUTHAIBHOTO
KaHaIy
Signaling Link Terminal Group — Tpyna TepMiHaliB 6JI0Ka KepyBaHHA
CHTHAJIBHOTO KaHaITy
Signaling Management Processor — Ipoliecop KepyBaHHs CHUTHaJi3a-
1i€to
Signal Highway, Input/output — BXiJl/BUXiJl CHTHAJIBHOI MaricTpai
Service Information Octet — 6aiiT c1y)00B01 iHbOpMaIIii epesacTbes
TiNbKH B 3Hauynmx SU MSU
Signaling Periphery Adapter — anantep curHanbHoi nepudepii
Signaling Link — nanku curnaizaiii
IMacuBHuil pexxum
Subscriber Line Circuit, Analog — aHanoroBUil a0OHCHTCHKUI KOM-
TUIEKT
Subscriber Line Circuit, Digital — inhpoBuit a00HCHTCHKUI KOMILICKT
Subscriber Line Module, Analog — ananoroBuii MOJyJlb a0OHCHTCh-
KHAX KOMILICKTIB
Processor for Subscriber Line Module — nipotiecop Moayis abOHEHT-
CHKHUX KOMIIJIEKTIB
Subscriber Line Module, Digital — tudpoBuii MOy b a0OHEHTCHKUX
KOMILICKTIB
Subscriber Line Module, Internet — Moxyiis aDOHEHTCEKUX KOMILICK-
TiB 3 goctynom 1o [HTepaeT
Signaling Link-Set — nyJoK JJaHOK CUTHATI3aIii
Signaling Link Termination — 3aKiHYeHHS CUTHAJBHOTO KaHAITY
Signaling Mode — pe>xxum curHami3amii
Signaling Management — anMiHICTpaTOp CUTHAJI3aIi1
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SMG

SN

SND
SNMAT
SNMUXA

Softswitch
SP

SPC
SPHI/O
SR

SRS

SS

SS1
SSM
SSNC

sSSP

ST™M
STM-1

STP

SU

SU
SURPASS
SURPASS
SVN
SwcC

S$71-2000
T

T/RC
TAA

TAB

B

Signaling and Media Gateway — 1un03 curnainizanii i Mezia o3
Switching Network — xoMmyTarliitae momne
Switching Network — xomyTartiiine moiyie Tumy D
Switching Network Matrix — MaTpulsi KOMYTaIIiHOTO OIS
Switching Network Multiplexor — MyIbTHUIUIEKCOP KOMYTAI[IHHOTO
oIS
["'Hyukuii nporpaMHMii KOMyTaTOp
Signaling Point — yHKT CUTHAJi3aIlii
Signaling Point Code — xox yHKTY CUTHaJIi3awii
Speech Highway, Input/output — BXin/BUXix MOBHOI MaricTpai
Signaling Route — ciTHaIFHAN MapIIpyT
Signaling Route-Set — ny4oK CUTHaJIbHUX MapLIPYTIB
Space Stage — cTyniHb NPOCTOPOBOT KOMYyTALiT

[Inaru splitter
Space Stage Module — Monyb CTYTICHS IPOCTOPOBOT KOMYTAIIil
Signaling System Network Controller — MmepexHUI1 KOHTPOJIEP CUCTE-
MU CHTHaJi3aLil
Service Switching Point — nyHKT KOMyTallii HOCIYT IHTEIEKTYaIbHOT
Mepexi
Synchronous Transfer Mode — CHHXpOHHUI PeXUM TIepeaadi TaHuX
Synchronous Transport Module-1 — cuaXpOHHUI TPaHCIIOPTHUH MO-
nynb-1. HIBuakicts nepenayi Mmoayns 155,52 Moit/c
Signaling Transfer Point — Tpan3utnuii nyHkT curaanizanii CKC-7
Signal Unit — curHanbHa OJUHULSA
Signaling Unit — 6110k cuTHAMI3aMIi
[TepeBepiryBaTH, HEPEBUIITYBATH, IIEPETAHITH
Mynstumutexkcop /P DSLAM 8 LICK EWSD
Service Node — By301 HalaHHSI TOCTYT
Switch Communication — pocTOPOBO-4acOBUII KOMYTaTOp €MHICTIO
16x16 TpaxTiB 16 M0it/c
udposa cucrema komyTanii
Testing — niaraoctrka AJI i rectyBanas AK
Transmitter/Receiver Control — 0Onox KepyBaHHS IiepelaBa-
yem/TpriiMaveM
Analogue Trunk Line, A — ninara nns 16 aoxnposigaux ®3JT inTep-
¢eiiciB Tuny Cp,
Analogue Trunk Line, B — nnata s 8 A3J1 kananis CII UPK inrep-
teticiB Tumy Cy;
Testing Bas — muHa TeCTyBaHHS
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UBR
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Vi
VS. 1
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Transmission Control Protocol/Internet Protocol — npoTokon nepena-
4i maHux/[HTEepHET-TIPOTOKOI

Transaction Capabilities Application Part — npukiagHa mijcucTeMa
TPaH3aKIIHHUX MOXKITHBOCTEH

Time Division Duplexing — uacoBe 1yniaeKCyBaHHS

Time Division Multiplexing — MyJIbTUILTICKCYBAaHHS 3 YaCOBUM MO~
JI0M

Time Division Multiple Access — MHOXUHHHUIA JOCTYI 3 YaCOBUM IIO-
N1JIOM KaHaJliB

Telecommunication Management Network — Mepexxa KepyBaHHs Te-
JIEKOMYHIKaIii

Tone Generator — TeHepaTOp TOHAJIBHUX CUTHAIIIB

Primary Rate Access Interface — intepdetic nepBuHHOTO Aoctyiy. Jlo
TPC MOXIHBO TMIAKITIOYATH 10 16 TpakTiB £1

Time Switch — 9acoBuii KOMyTaTOp

Time State Group — Tpyna CTyIeHS 9acOBOI KOMyTaIlii

Time Stage, Incoming — cTyniHb 4acoBOi KOMyTaIlii

Time Stage Module — Monynb CTyTIeHS YaCOBOT KOMYyTaIlil

Time Stage Outgoing — CTYIiHb YaCOBOI KOMYTAIlil, [0 BUXOIUTh
Test Unit — ipucTpiii TeCTyBaHHS

Cruk 3a0e3nedye BMUKaHHS TUPPOBUX aOOHEHTCHKUX JiHIA 6a30BOTO
JIOCTyTy 70 OJI0Ka JiHiiHOTO 3aKiH4YeHHs LT

Unspecified Bit Rate — HeBu3HaueHa OITOBa IIBHIKICTh Iepenadi ja-
HHUX

Unspecified Bit Ratet+ — monndikamis UBR, mo nepenbadae mpumm-
HEHHs nepenadi KOMIpOK MepeaHoro MOBiJOMIICHHS TPU BUHUKHEHHI

NepeBaHTAXKEHHS B MEPEKi

Universal Mobile Telecommunications Service — yHiBepcalbHa CHC-
TeMa PyXOMOTO 3B'SI3Ky — CUCTeMa PaJlioI0CTYITy, IO MOETHYE ICHYIOUI
CTUTLHHUKOBI 1 O€31IHYPOBI CUCTEMU 3 iHGOPMAIIHHUMHE CITyKOaMU
User Part — nizicucteMa KOpPUCTYBaviB Pi3HUX ITOCITYT

CTuk MK Tpynoro JiHIHHUX 3aKkiHdeHb LT 1 mupoBUM KOMYTaIlitHIM
nonem ATC

Cruk 11 BMukaaHst BAM tpakram £1 1o mudpoBoro koMyTtamiiHOTo
nonss ATC

Cruk noctyny 308+D no ISDN na nepBuHHIN mBHIKocTi 2048 k6it/c
Cruk mns BMukanHs BAM (MyJTbTHIDIEKCOPIB)

Cruk, 10 103BOJIs€ BBIMKHYTH ofuH TpakT El (o 30 AAJI un xaHa-
JiB B OCHOBHOTO jocTyny 0Oe3 KOHIeHTpaii) i 1o 16 tpakriB E1 — i-
Hilt moctymy 30B + D 1o ycTraTKyBaHHS 0€3pOTOBOTO JOCTYILY
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VME
vor

Vs
VCDX

WLL
www
xDSL

CTHK, 0 03BOJIs€ BBIMKHYTH ouH TpakT E1 (1o 30 AAJI uu xana-
JiB B OCHOBHOTO JIOCTYITy 0€3 KOHIeHTparii) i 7o 16 tpaktiB E1 — mi-
Hiit noctyny 308 + D no 610Ka IIUPOKOCMYTOBOTO AOCTYITY 3 MOKJIHU-
BOIO KOHIICHTPALI€I0 ¥ OKPEMHUMHU CUTHAJIBHUMH KaHATaMH B KOXXHIM
TpaKTi.

IMuna xepyBanus moxynem MCA

Televoiting — TeneronocyBaHHs

CTHK i3 IIPOKOCMYTOBOMH ONITUYHIMH YH KOAKCIaTbHUMH JHISIMA
Very Compact Digital eXchange — xoMakTHa ITU(PPOBA CTAHITIS
Wireless Local Loop — ninist 6e31p0oT0oBOro abOHEHTCHKOT'O JAOCTYITY
World Wide Web — BcecBiTHs maByTHHA Mepexi [HTepHeT

x Digital Subscriber Line — x mupoBa aboHEHTCHKA JiHis

Cruk 3a0e3reuye BMUKaHHS aHAJIOTOBUX aDOHEHTCHKUX JIHIN J10 abo-
HEHTCHKHUX KOMIUICKTIB
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MHEPEJIK CKOPOUEHb YKPATHCHKOIO MOBOIO

AAK Amnanorosuii a00HEHTCHKUI KOMIUIEKT

AAM AHasoroBuii a00HEHTCHKUI MOYJIh

AIIKM AnantiBHa qudepeHmianrbHa iMITyThbCHO-KOAO0BA MOIYJIAIIS 31 MIBUI-
Kictio 32 kOit/C.

A3II AnpecHuit 3amaM'STOBYIOUHi IPUCTPi

AK AOOHEHTCHKHH KOMIUIEKT

AJl AOOHEHTCBKA JTiHis

AM AOGOHEHTCHKUH MOITYJIh

AMTC ABTOMAaTHYHA MIKMIiChKa Tele(OHHA CTaHIis

ABH ABTOMaTHYHUI BU3HAYHUK HOMEpA

A3J1 AHayorosa 3’€IHyBaJIbHA JTiHIs

BAJI bnok aboHEeHTCHKUX JiHiH

BAJII-1 Kacera, ne po3mimaioTscs qBa a0OHEHTCHKUX MO

BAJIK Kacera nHa onun BAJI

BAJI-I] udposuit BAJI

BIIxkK Brok makeTHOT KOMyTAaIIil

BITIKM Bbnox neperBopenns Hanpyru —60 BB +5B, +12 B, -12 B

BC Basosa cranmis

BK biiok xepyBaHHs

BAM BuHOCHUIT a00HEHTCHKUI MOTYITh

BATC Bigomua ATC

BKM BuHOCHUIT KOMYTaIIHUI MOTYJTh

BCKC BayTpicucTteMHnI CIIiTPHAN KaHAT CHTHANI3AMI]

BBC ETanonHa Mozesis B3aeMOii BIIKPUTHX CUCTEM

BCK Buninennii curnaabHUR KaHat

BCCK BHyTpicucTeMHNI CHTHATBHAN KaHAJ

I'BB TE3, Ha siIKOMy pO3TamoBaHi TeHEPaTOP-PO3MOAIIBHIAK CITKA 9acToT i
reHepaTop TOHAILHUX CUTHAIIIB

I'BC I'eHepaTop BUKIMYHUX CUTHAIIIB

I'P I'eHepaTop-po3MOALTEHUK CITKH 4acTOT

Ircc BucokocTabinpHII TeHepaTop TAKTOBHUX IMITYJIBCIB CHHXPOHI3amii

I'TC I'enepaTop TOHAIEHUX CUTHAIIIB

JABO JlonaTkoBi BUAM 00CITyroByBaHHS

JT'H Hiarnoctnune ycratkyBanHs AK i AJl

3IIKC 3amam'ITOBYIOUHI MIPUCTPiit KepyBaHHS 1 CKaHYBaHHS

11 InnukaTop nosxuan makera BCKC

K7J1 Konrponep cninbHol curHamizanii Ne 7 qiHidHAN

K7C Kontponep curnansuuit CKC7
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KBC

KBant-E
KK

KII
KCSA

13
JIKC
MBC
MM
MCE
MTE
MIIK
BUK
CKC-7
OnO
OIIC
OIITC
ITIAPB

I[NBK
I3

ITJIM
I[MHT'®

ITH®

I13
juisl

TIP-TIC
TIC

TIC
TIC-TIP
MAY
PBC
PBIT3
MB3II (I311)
PMO
CK
CKC
CKC-M
CKC-1T

Komyrarop aapecu

KonTtponep 6a3zoBux craHmin

Iudposa cucrema komyTarii "Kant-E"
Komyrarist kaHauis

Komyramiiine moie

KomyrTariifHa cucrema, CUCTEMHUH KOHTPOJEP I KEPYyBaHHS MOJIY-
nem BAJL, a Takox curHaiizauii i cHHXpoHizarii

JlaGopaTopHe 3aHATTS

JliniiiHi i KepyBalbHI CUTHAIN

MynbTutuiekcop 6a30Boi cTaHIlii

MyNBTHILIEKCOD 1 IEMYJIBTUILIEKCOP

Mixnaponuuii Coro3 EnexTpo3s's3ky

Monyip TeXHI9HOI eKcIuTyaTartii, 3 skuM 3B's3aHi Bci KKC
MiKHApOAHUI LIEHTP KOMYTAIIil

BararouacroTHuii ko

Curaamizars criyibHIM KaHaioMm Ne 7

OmnopHe o6y HaHHS

OmnopHa craHIis

OnopHO-TpaH3UTHA CTAHIIIA
[opraTuBHMIT a0OHEHTCHKHUIT paio0I0K
IIpocTopoBo yacoBUil KOMyTaTOP
IIpakTuune 3aHATTS

[IporpamyBainbHa JIOTTYHA MaTPHULIS

[eperBoproBau Hanpyru — 60 B B +5 B, +12 B, —12 B i renepaTop Bu-
KIMYHOTO CUTHAJy 9acToToto 25 I'm Hanpyroto 95 B
ITeperBoproBau Harpyru — 60 BB +5 B, +12 B, -12 B
[Iporpamue 3a6e3neueHHs

[Ipuitmau-nepenaBau

[TepeTBOproBadi mapajeabHOro KOAY B TOCTITOBHUI
Iligcranmis

[IyHkT curnamizarii

[epeTBoproBaui MOCIIOBHOTO KOy B MapaJieIbHAN

TE3 M0OBHOTO ¥ apecHOTO 3anmam'sITOBYI0Y0T0 IPUCTPOIO
Petpancisatop 6a30BuX CTaHIIii

Po6oua Bepcist mporpamuoro 3ade3nedeHus ATC "Ksant-E"
MogHui#i (iHpopMaLiiHMIA) 3aTaM'ITOBYFOUNH IPUCTPIl
Poboue micrie oneparopa

CurHanbHu#l KaHa

CuHXpoHi3allis KOMyTaliiHOT cUCTeMU

Monyib CHHXpOHI3aMii KOMyTamiiHOi cucTeMu THITY M
Monynp cHHXpOHI3amii KOMyTamiiHOi crcTemMu THITY L]



COH3

CPI
CPC
J9
TAPB
TO
TOu TE
TII
TCrn
TM3K
TE
TE3
BAK
BK
BKK
KKC
TITICI
BCC
TICC
TIK
TIK-TIK
TIKC-2
D3J1
HAK
OAJI
LIrTC
1IKM3
KIT
IIIT
TII1
rmney
IMIO
IMIC
1ICK
13J1
L3]I
HCIJIE
LCIT
LTA
OTO
LTE

Cucrema onepaTuBHO MOLTYKOBUX 3aX0/IiB

Cucremu po3noainy iHpopmarii

CamocriitHa po6oTa CTyAeHTIB

JlivnnbHUK

TepminanpHU a0OHEHTCHKUH paTio0I0K

TexHiuHe 00CITyTOBYBaHHS

Texniyne 00CITyroByBaHHS 1 TEXHIUHA EKCILUTyaTallis
TE3 MicTUTP IIicTHAIIATE TpuitMadiB-iepenasadin 111
Touxka ckanyBaHHS nuteidpy AJl

TenedonHa Mepexka 3aralbHOr0 KOPUCTYBAHHS
TexHiuHa eKCIUTyaTaIis

TUIOBHIA eTEeMEHT 3aMiHH

By301 aBTOMaTH4HOT KOMYTAIlii

Byson komyTanii

By3zon xoMyTariii kaHaiB

KepyBaHHst koMyTallis 1 CHOTyYSHHS

[MigcrinroBay MOTYKHOCTI CHTHAJI3aIliT

Byszon criernicimyx6

[puctpiit curaanizanii i CHHXpoOHi3arii

[Mpuctpiii kepyBaHHS

[puctpiii kepyBaHHS — IEPCOHATBHUNA KOMIT'FOTEP
TE3 npuctpoio KepyBaHHS MOIyJIEM KOMYTAIi{ i CIIOydeHHS
®diznyna 3’ €HyBaIbHA JTiHISA

udpoBuii aOOHEHTCHKHUH KOMITJIEKT

Hudposa aboHEHTCHKA JIiHIsSA

udposwuii reneparop ToHanbuux curnanis: CC, C3, KIIB
LenTp KoMyTanii MOOLIEHOTO 3B'SI3KY

Hudpose komyTamiifHe moe

LenTpansHuii npouecop

Hudposwnii mpuitmay 6araTo4acTOTHHHA

udposwuii npuiimay 16Y

udposa Meperka iHTErpaIbLHOTO 00CITyTOBYBaHHS
Hudposa Mepexa iHTETpATEHUX CITYKO

udposa cuctema komyTarii

Hudpori 3’eanyBanbHi JiHil

JliniifHA#H KOMIUTEKT HU(GPOBOT 3’ €THYBaTBHOT JiHIT
TE3 xomruiekTiB nupoBuX 3’ €IHYBAILHUX JiHiN TpakTiB E1l
Hudpora cucrema nepegadi

Hudporwuii TenedoHHMIA anapat

IlenTp TEXHIYHOTO O0OCITyTrOBYBaHHS

LenTp TexHIYHOI eKcIuTyaTaii
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LI udposuii nogosxyBad Ha 6 1b U1 BHYTPIIIHBOCTaHIIIITHOTO 3B'SI3KY
HIIK HentpansHuii npuCTpiit KepyBaHHI
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3MICT
TTHEPEIMOBA. .t i ittt ittt teiineeeennnseeennnnneeennnnns 3
II BXIJTHI BAMOI'M IO BUBUEHHA MOJYJISL. ..o vvveeeenennns. 4
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