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AHAJIM3 U CPABHMUTEJIbHOE UCCJIIEQOBAHME NMEPCNEKTUBHbIX HAMPABJIEHMH
PA3BUTHUA LLUDPOBbLIX TEIEKOMMYHUKALLMOHHBIX CUCTEM U CETEM

Ilposeden ananuz menoenyuu, a maxice NEPCReKMUGHbIX HANPAGLEHUL PA3GUMUSL YUPDPOBHIX MELEKOMMYHU-
KAYUOHHBIX cucmem u cemel. Hcciedosanvl 803MONCHOCTNU 0OeCneyenust paziuiHbIX meieKOMMYHUKAYUOHHBIX YC-
aye yupposvimu cemsamu. Mccredosana ounamuka pocma nompeoumenetl meaeKoOMMYHUKAYUOHHBIX YCAYe U Cpeo-
Hell UHMEHCUBHOCMU UHPOPMAYUOHHO20 nomoka no oannvim I ockomemama u KMUC. [Iposedeno cpasHumenvroe
uccie008anue 00CMOUHCME U HeOOCNAMKO8 PA3IUYHBIX mexHoLo2ull nepedayu ungopmayuu. Coenan 6bl800 0 He-
06x00uMocmu peutenus 3a0a4u ONMUMUAYUU PAChpedeneHUst NOMOK08 OAHHbIX O/ NOJIHO20 UCNONb30BAHUSL OOC-

MYNHbLX peCcypco6 meieKOMMYHUKAYUOHHBIX cucmem u cemelil.

Knwuesvie cnosa: MeNeKOMMYHUKAYUOHHbIE cucmembsbl u cemu, Lﬂld)pO@ble JUHUU CB8A3U, KOMMYymayus Kana-

J106, KOMMymayus naxkemaoe.

BeBepeHue

IMocTanoBKa MpodJiemsl. SIBissICh YacThiO HH(ppa-
CTPYKTYpPBl DKOHOMHKH TOCYIApCTBa, TENEKOMMYHHKa-
LHOHHBIE CETH WTPAIOT YPE3BBIYAWHO BaXKHYIO POJb B
JKM3HU OOIIECTBA M OINPEIENISIOT CTENEHb €ro pPa3BUTHSL
VYBenuueHne 4uciia MOJb30BaTelNel, MOSBICHUE HOBBIX
CEeTEeBBIX YCIYT, SBOJIOLMS TEXHOJOTHH Nepeaaud JaH-
HBIX, pa3paboTka U(POBBIX CPECTB CBSI3H 00YCIOBUIIN
3aKOHOMEPHBIN MMOATAIHBIN MEPeX0/ K HU(PPOBBIM TeJle-
KOMMYHHKAI[IOHHBIM CETSIM M CHCTEMaM.

AHAJIM3UPYsl TEHJCHIMH B PA3BUTUH TEIIEKOMMY-
HUKAIMOHHBIX CETEH M CHUCTEM, CIeNyeT OTMETUTh I10-
SIBJICHHWE W CTpeMHTeNbHOe BHeApeHue [1 — 5] ornens-
HBIX HOU(POBBIX JIMHUH, MOCTPOCHHBIX MO TMPHHIIHITY
UMITYJIbCHO-KOJJOBOH MOAYJISIIIMU C HCIOJNB30BaHUEM
BpeMeHHoro paszenenusi kananos (TDM). TIpomomxku-
TeNbHbIe uccaenoBanus [ 1, 2] mokasanu, 4To nuppoBbIe
KaHaJlbl UMEIOT 3HAYMTEFHO MEHBIIYI0 BEPOSITHOCTH
omm6ku (10°°) Mo cpaBHEHMIO C AHATIOrOBHIMH KaHaIa-
mu (107), ¥ HX IPOM3BOIUTENLHOCTH B 5—7 pa3 BBIIIE
aHasoroBbIX. LludpoBbie ceTH, MOCTPOSHHBIE HA OCHOBE
9THX 0a30BBIX NPHUHIMIIOB C MOCIEAYIOUIMM MYJIbTHUII-
JIEKCUPOBAHUEM, IONYYWIIM Ha3BaHHE IUIE3UOXPOHHOM
uudposoii  mepapxum  (Plesiochronous  Digital
Hierarchcy, PDH) (puc. 1). Opmnako, Kak IOKa3ajiu
JTANbHEHIINE UCCIIeI0BaHMs TPUHIMIIOB ITOCTPOCHUS U
¢ynximonupoBanust cereid PDH, uH(poOpManuoHHBIN
0o0OMEH B peXHME KOMMYTAllMM KaHaJlOB, OTCYTCTBHE
CpPE/ICTB CETEBOI0 aBTOMATH3MPOBAHHOI'O KOHTPOJS H
MIPOTOKOJIOB MapIIpyTH3alMH CYIIECTBEHHO 3aTPYIHS-
IOT TIPOIIECC Mepeaadyrd OOoNbIIoro o0beMa JaHHBIX U
MPE/IOCTABIICHNSI TEJIEKOMMYHUKAIMOHHBIX YCIYI |
CEpBUCOB C TpeOyeMBIMH ITOKa3aTeNsIMK KayecTBa. B To
K€ BpeMs IOCTOSIHHO PacTyIIUi CIPOC M PE3KOoe I0-
BBIIICHHUE TPeOOBAaHUI K Ka4yeCTBY IPEIOCTaBISIEMBIX
yenyr (puc. 2, no ganHeM ['ockomcrata u KueBckoro

MeXIyHapomHoro uactutyta coronoruu (KMHUC) [7])
00yCIIOBHJI HEOOXOAUMOCTb OOBEAWHEHUS] Pa3INYHBIX
cyx0 B paMKax eaWHOH ceT (Tepenada JaHHBIX, Te-
ne(pOHUs, BUICO U T.1.).

Peakuueil co CTOpoHBI pa3pabOTYMKOB TEIIEKOM-
MYHHKAaIMOHHBIX TEXHOJIOTHH Ha TpeOoBaHUsI MH(OP-
MAaIMOHHOT'O COOOIIeCTBa SBUIACh pa3padoTka Huppo-
BBIX cerell wmHTerpambHOro oocnyxupanus (ILICHO
(Integrated Service Digital Network, ISDN)) [2, 5], BHe-
JIpeHHEe KOTOPBIX IIaHUPOBAIOCH MPOBECTH B TPU 1Ta-
na. Ileperiii atam (70-80-¢ roma) xapakTepusyercs Iie-
pexosoM K HU(POBEIM METOAaM Hepeaadydl U KOMMYTa-
LUK, T.. CTPOUTCS TaK Ha3blBaeMas HWHTErpasbHas
uudposas cers IDN (Integrated Digital Network) npu
aHAJIOTOBBIX a0OHEHTCKUX JIMHHUSAX M aHaJOTrOBBIX Telle-
¢oHax. Ha srom srtame coxpasstoTcs 000cOOJIEHHBbIE
CHCTEMBI TIepeauyl JaHHBIX C KOMMYTalleld KaHaJoB U
KoMMmyTanumei makeroB. Ha Bropom astane (80-90-¢ ro-
1a) MEXKIAYHAPOIHBIM COIO30M 3jekTpocBsizun (MCDJ)
ObuTa pa3paboTaHa M BHEIPEHA TPYIIa PeKOMEHIAIui
cepur | ¢ onucaHHeM OCHOBHBIX MPUHIIMIIOB IOCTpOE-
Hus y3komnoiocHor [ICUO (N-ISDN). Ckopocts miepe-
Jlauu B Takoi cetu paBHa 144 Ko6ur/c, 4ro npu nepBuy-
HOM JIOCTYTIE K CETH BKJIOYAET J[Ba PEUYEBBIX KaHaja 110
64 Kowut/c (B-xaHaibl) ¥ OmUMH KaHAJ UIA Tepenayu
MAHHBIX M CIIY)KeOHOW WH(POpPMAIUU CO CKOPOCTHIO
16 Kout/c (D-kanam). IIpoBeneHHbIE UCCICIOBAHUS
MOKa3aJiy, YTO OAWH TaKOH KaHajl CBSI3U OOCITY)KHBAaeT
10 30 «uHpOPMAIMOHHBIX KaHAJIOB» U 00ecHeYyrBaeT
BO3MOYKHOCTh OBICTpPO# FeHepalru 1 cOpoca BEI30BOB, a
TaKke rnepenavdy MH(GOpMAIMU O IMOCTYNAIOIIUX BbI30-
Bax, B TOM 4YHCJIE O HOMEpe OOpamaromerocss K CeTH
abonenra. [Tpu mocrpoennu N-ISDN cereit ucmonb3o-
BaHBl pa3IMYHBIE METOIbl KOMMYTAIUU: KOMMYTAIHs
kananoB (KK) s peun n kommyrauums nakeros (KIT)
Ui JaHHbIX. OJIHAKO Ha TPAaKTUKE OCHOBHBIM DPEXKHU-
MoM ¢dynkumonupoBanusi ISDN ocraercs pexum c
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KOMMYTaluen kaHajioB [3], 4To, B CBOIO o4Yepe/lb, Jeia-
€T HEBO3MOXKHBIM BHEAPCHUE COBPEMCHHBIX CPEICTB W
MIPOTOKOJIOB CETEBOr0 (peIleHHe 3aJad MapIipyTH3a-

CpepHsas CkopocTb Nepeaaym
AaHHbIX B TENEKOMMYHUKaLIMOHHBIX

LIMH) U TPAHCHOPTHOTO (pelleHue 3a7ad MYJIbTHUILIEK-
CHpOBaHHMSI, CETMEHTAIIMU U JIP.) YPOBHS B IPOIIECC Ie-
penayu JaHHBIX.
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Puc. 2. lnnamuka pocra norpeduTenel TeneKOMMYHUKAIIMOHHBIX YCIYT M CpeTHEH HHTEHCHBHOCTH HH(OPMAIIMOHHOTO
moToKa 10 JaHHbM ['ockomcrata 1 KMUC:
1 — teneponus; 2 — [P-renedonus; 3 — obecrieyeHne MyaIbTUMEMIHHON U BHICOHHpOpManel;
4 — mepenaya MacCUBOB JIAHHBIX; 5 — MH()OPMAIIHOHHBIH OUCK

[TocTostHHBIN POCT MOMYISAPHOCTH KOMITBIOTEPHOU
TEXHUKH Ha MPOU3BOCTBE U B YaCTHOM CEKTOpe (pHc. 3),
yBEIMYECHUE 4YHCla aOOHEHTOB TEJIEKOMM yHHKAIMOH-
HBIX CETel, paclIMpeHHe BHJOB YCIYI, MOCTOSHHBIH
cnpoc Ha yciyru cetu Marepaer (WWW u 1p.) npuse-
JIM K 3HAYUTENILHOMY POCTY OOIIEro CeTeBOro Tpaduxa
(puc. 2). B cBsi3u ¢ 3THM Ha CIIEAYIONIEM dTale pa3Bu-
THUSI TEJIEKOMMYHUKAIIMOHHBIX CETeH MPOHM30IIEN Iepe-
XOJI OT Y3KOIOJIOCHBIX CETEH MHTErpajbHOr0 00CITYKH-
BaHMS K IIUPOKOIOJNIOCHBIM  IM(POBBIM  CETSM,
(Broadband Integrated Service Digital Network, B-
ISDN).

OCHOBHBIE TIPUHIMIIBI ITOCTPOSHHSI TAaKUX CETEeH,
onpejenentbie pekoMmenaanueir MCO 1.121, Brirodarot
B ce0s KOMMYTallMIO ITAKETOB, HA3bIBAEMbIX SYEHKaAMU
(cells), U ACHHXPOHHBIH  PEXUM  JOCTaBKU
(Asynchronous Transfer Mode, ATM) [5]. ba3oBas
CKOPOCTh Tepeiayy JaHHBIX, ONpeJeNIeHHas] CTaHIapT-
HBIMH pPEKOMEHJAIMAMHU, INpHUHATA paBHOM 155,52

MOwut/c, 9TO 3HAYUTEIBHO MPEBOCXOIUT 0A30BYIO CKO-
pocts T-ISDN.

OpHako, MPOBEJEHHBIE HCCIENOBAHUS IOKA3alH,
YTO HapsAy C OUYEBUIHBIMH JIOCTOMHCTBAMH 3TOH TeX-
HOJIOTUH Y HE€ €CTh PsJ CYIIECTBEHHBIX HEIOCTATKOB.
B uacTHOCTH, CIOXXHOCTH YIpaBIIEHHS! MPOIECCAMHU B
Takux cersx (Hampumep, QyHkuumoHupoBanue ATM B
peXHMe CoeMHEHHE C JOCTyIHOU ckopocThio (ABR)),
OonbInasi U30BITOYHOCTHIO IpoTokosia ATM, yBenuuen-
HBIC 3aJIepKKH Ha COOpKY/pa30opKy sueeKk, a TaKkKe
CJIOKHOCTh MPOTOKOJIOB MAapIIPyTH3alUK IO CpaBHE-
Huo ¢ «IP-nporokonaMu» 10 cuX MOp HE MTO3BOJISIOT B
TIOJIHOW Mepe MCIOJIb30BaTh IPEUMYINECTBA 3TOH TeX-
HOJIOTUH JUIsl TIepelayd IOTOKOB JAHHBIX B YCJIOBHH
MOCTYIUICHUS MHOXKECTBEHHBIX 3asBOK aOOHEHTOB. B
CBSI3U C ATUM INPAKTUYECKH IMapaIIETbHO C MEePEX0I0M
k HI-IICMO MCD Obuta mpemiokeHa KOHIICIIIHS
MYJIBTHCEPBUCHBIX CETEH CIIEMYIONIEr0 ITOKOJIEHHS
NGN (Next Generation Network).
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Puc. 3. I[I/IHaMI/IKa pocTa 4uciia KOMIIbIOTEPOB Ha NPEANPUATHUAX U OPTraHU3alUAX
" JOCTYII K KOMHL}OTepHOﬁ TCXHHUKE HACCIICHUS YKpaI/IHBI

Konnermust NGN, B nepByto odepesb, XapaKrepu-
3yeTcsi YeTKUM pa3/ielIeHHEM TPEX YPOBHEH COETMHEHNS —
JIOCTyIIa, TPaHCIOPTa U yCIyr (puc. 4) B COOTBETCTBUH
¢ ux (YHKUMOHAJIBHBIMU 3afla4aMu (Il MapUIpyTH3a-
LMK, KOMMYTAllMM U TIepeladdl JaHHBIX HCIIONb3YeTCs
TPaHCIIOPTHBIA ()YHKIIMOHAIBHBIA YPOBEHB, Ul Tepe-
Jauv MHGOPMAIMK CUTHAIM3AlA — YPOBEHb JIOCTYIIA,
a 3a YIpaBJIeHUE JIOTUKOH YCIYr M NPHUIOKEHHH, CO3-
JlaHue, BHEJPEHUE U B3aUMOJICHCTBHE PA3IHMYHbIX YCIIYT
OTBEYaeT ypOBEHb ycuyr) [4, 5].

. CepBep
- YIIpaBJICHUE JIOTUKOU YCIIYT,

- YIIpaBJIE€HUE JTOTUKOU
TIPUIIOKEHMUIA,

- CO3JIaHu€, BHEJIPEHUE U
B3aUMOJIEUCTBHE
Pa3IAYHBIX YCIIYT.

- Iiepejada Ciry>keOHOU
HHPOPMAT I,

- Tiepeiada uHMGopMaImu

CUT'HAIT3ALUH.

CylecTsylowue
TOMN/CIMC cetn

- MapIIpy TU3AIHSL,

Meauna <daiinosbii

6a3 fgaHHbIX cepBep

OcHoBHbIM oTnuuneM cereit NGN ot B-ISDN sB-
JIAETCS OTKA3 OT MPUHATON B TPATUIIMOHHBIX CETAX «Ka-
HAJIBHOW TapairMbDy M IMEPEBOJ TPATUIMOHHBIX (Te-
nedonus, Buaeo u T.71.) ycayr Ha IP-mmatdopmy. Ilpo-
BEJICHHBIH aHAJM3 MOKa3ajJ, YTO KCIONb30BaHUE Ha
TpancnopTHoM ypoBHe cetd NGN crexa TCP/IP mo3Bo-
JIUT YIOPOCTHUTH IPOIECC YIPABICHUS M MaplIpyTH3a-
UM TOTOKOB AaHHBIX. CpaBHUTEIbHAS XapaKTCPUCTHKA
BO3MOXKHOCTEH OOECIeueHHs] Pa3UYHBIX TEeJIEKOMMY-
HUKAI[MOHHBIX YCIYT IM(DPOBBIMU CETAMU IMPEICTaBIIC-
Ha B Ta0I. 1.

YpoBeHb ycnyr
KomnbioTep
cepBep
Wi-Fi, GSM,3G,

Ethernet n gp.

TpaHcnopTHbIA YpoBEHb

- KOMMY Tallyt,
- IIepejaia JaHHbIX.

Puc. 4. O606menHas cxema nocrpoenus cetn NGN

122



OopoodKa inopmauii 6 CKIAOHUX MEXHIYHUX CUCEeMaX

Tab6muna 1

CpaBHHTeJ’IBHaH XapaKTepuCTUuKa BO3MOJKHOCTEH 0OecrieueHust Pa3iINIHBIX TCJICKOMMYHUKAIITMOHHBIX YCIIYI I_II/I(i)pOBLIMI/I CCTAMU

Bun TenekoMMyHHKAITMOHHOMN CeTH

TenekoMMyHHUKAlIMOHHBIE YCIYTU

PDH IDN N-ISDN B-ISDN NGN

Tenedonus + + + + +

+ +

[P-tenedonns — — - - _

BuneoxondepeHIcszb, B B _ + +

BUJICOHAOIOICHHE - -

INepenaua cayxeOHON B n n " n

nHpopManuu

BeicokockopocTHas nepenaya B _ _ + n
MacCHUBOB JaHHBIX -
Kpatkocpounslit 0OMeH JaHHBIMU _ _ n

(BJ1, mucraHnmonHOe 00y4YeHHUE U T.]1.)
WHdopManmoHHbIH TOMCK — —

BeiBOAbI

IIpoBeneHHbIIH aHATN3 TOCTOMHCTB U HEIOCTATKOB
U(MPOBBIX TENEKOMMYHHUKAIIMOHHBIX CETEeH IoKa3a
MEePCICKTUBHOCTh PA3BUTHUsI IIMPOKOMONIOCHBIX ceTeit
(B-ISDN, NGN). Opnnako, y4uTbIBasi 3HAYUTEIBHOE
yBENTMUEHUE YnCIa ADOHEHTOB U MHTEHCHBHOCTH Tiepe-
naBaemoro Tpaduka (puc. 2), a TaKkKe paclIupeHUe BU-
JIOB YCIYT U TIOCTOSIHHOE TOBBIIICHHE BEPOSTHOCTHO-
BPEMCHHBIX TpeOOBaHHI K Ka4deCTBY OOCITY)KUBaHHSI
(Quality of Service, QoS) (mpexne Bcero K BpEeMEHH
JIOCTaBKH AHHBIX U MX JIOCTOBEPHOCTH), TIEpe]l omepa-
TOpaMH TEIEKOMMYHHUKAIMOHHBIX YCIYT MOMHMO Tpa-
JIMIIMOHHBIX 3a/1a4 YBETUUYCHUS MPOMYCKHOH cOCOOHO-
CTH CETH BCTAJM 3a/1a4d ONTHMHU3AINH PACIIPEICIICHHSI
MOTOKOB JaHHBIX [UIS TIOJIHOTO HMCTIOIBb30BAHHS JOCTYII-
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HBIX pecypcoB. Ha ceromHsauiHuili 1eHb OYEBUIHO, YTO
XapaKTEPUCTUKUA OOCITY)KUBAHHS IIOTOKOB JIaHHBIX
JIOJDKHBI TU( G EpEeHIMPOBATHCSA B 3aBUCHMOCTH OT TIPHU-
ponsl TpaduKa, 3arpyKEHHOCTH OTACITBHBIX KOMITOHCH-
TOB TEJIEKOMMYHUKAIIMOHHON CETH, U3MEHEHU! WHTEH-
CHUBHOCTH MH(pOPMAIIMOHHBIX ITOTOKOB, a TaK e C yue-
TOM TPEABABISIEMBIX BEPOATHOCTHO-BPEMEHHBIX TPeOo-
BaHMM K KQUE€CTBY MPEAOCTABIISIEMBIX YCIIYT.
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AHAI3 | NOPIBHAJNIBHE AOCHIAYXXEHHS NEPCMNEKTUBHUX HATMPSAMIB PO3BUTKY
LLUPOBUX TEJIEKOMYHIKALLIMHUX CUCTEM | MEPEXK

O.A. CmupHoB, B.B. boceko, €.B. Menemko

IIpogedenuii ananiz menoenyii, a maKodlc NePCReKMUSHUX HANPIMIE PO3GUMKY YUDPOBUX MENEeKOMYHIKAYIIHUX cucmem i
mepedc. Jlocniodceni modcnugocmi 3a0e3neyensi pisHUX MeneKOMYHIKayitiHux nociye yugposumu mepedxcamu. Jlocriodncena
OUHAMIKA 3DOCMAHHS CROJICUBAYTE MENEKOMYHIKAYIUHUX NOCTY2 | cepeOHbOoi inmeHcugHocmi ingpopmayilinoeco nomoxy 3a OaHUMU
Lepockomemamy i KMIC. Ilpogedeno nopishsinvhe 00caiodicents 00CMOincme i HeOOiKi8 pisHUX mexHonozii nepeoayi ingop-
mayii. 3pobrenuti 8ucHo8oK npo HeoOXiOHiCMb piulents 3a0a4i onmumizayii po3nooiny nomokie 0anux Ons NOBHO20 GUKOPUC-
Mawts OOCMYNHUX PeCypcie meneKoMYHIKAYIUHUX CUCIeM | Mepedic.

Knrouogi cnosa: menexomynixayitini cucmemu i mepedici, yugposi ainii 36'a3Ky, Komymayis KaHanie, KOMymayis naKemie.

ANALYSIS AND COMPARATIVE RESEARCH OF PERSPECTIVE DIRECTIONS OF DEVELOPMENT
OF DIGITAL SYSTEMS OF TELECOMMUNICATIONS AND NETWORKS

A.A. Smirnov, V.V. Bosko, Ye.V. Meleshko

The analysis of tendency is conducted, and also perspective directions of development of the digital systems of telecommu-
nications and networks. Possibilities of providing of different services of telecommunications digital networks are explored. The
dynamics of growth of users of services of telecommunications and middle intensity of informative stream is explored. Compara-
tive research of dignities and lacks of different technologies of passing to information is conducted. A conclusion is done about
the necessity of decision of task of optimization of distributing of flows of data for the complete use of accessible resources of the
systems of telecommunications and networks.

Keywords: systems of telecommunications and networks, digital flow lines, switching of channels, commutation of packages.
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