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Abstract

Voropajeva B.Y. The problems of organization of telecommunication network Jor distance
educational systems. The main purpose of this paper is to inform about the activities within
Donetsk National Technical University in the area of implications of modern telecommunication
technologies for distance education systems. The problems of organization of telecommunication
network for individual and corporative users of distance education systems are discussed.

Cran posuTKy AucTauiiiiHoi oceiti (JI0) B VYxpaini Ha CLOTOJIHIMHIN NeHb He Bignopinae
BHMOram /0 iH(OpMANIAHOrO CyCHiMBCTBA, WO NparHe HTErpyBATHCS B €BPOMEHCHKE i CBITOBE
cnisrosapuctso. ITo-nepme, Ykpaiua Bigcrae Bin PO3BHHYTHX KpaiH Yy 3acTOCYBaHHI TEXHOJIOriii
MO npu miAroToBUi, MEPEMiATOTORI i MiABUIEnH] KBanihikauii (haxiBLiB Pi3sHUX ranyseii i piBHiB
YEpe3 BIACYTHICTE HOPMATHRHO-TIPABOBOBOI 6azu, fka G pernamMenTyBana i 3abe3neuypana
AIBHICTS HABYANBHUX 3aKNaiB y Hanpamky Bnposamkenns J10. Ilo-apyre, piguysaeTrcs Gpak
METOHYHHX PO3pPOOOK, 110 BPaXOBYIOTE 0COOAMBOCTI NPOLIECY IHTEPAKTHBHOTO HABYAHHS [1]. 1, Ha
PEIITI, MaE MICIE ICTOTHE BIICTABAHHA TENCKOMYHIKAUIMHAX Mepek, N0 BiJ3HAYAIOTHECA
HEZIOCTATHBOO IIPOITYCKHOIO 3/IATHICTIO, HERMCOKOK HAMIIHICTIO 383Ky i HOro HU3BKOIO AKICTIO.

Hessaxaioun Ha 3a3Ha4eHi npobnemy, KinbKicTs CTYIEHTIB i ciyxauie, mo 30aTHi i GakaoTs
YIUTHCA 3a JIONMOMOrOK NUCTAHWIAHMX TEXHOJIOTIH, yke 3apa3 IOCHTE BENMKa i 3pocTae [yie
mBrako. ToMmy 3anaua cTBOpeHHs cHCTeM JMcTaHuiiHOl oceitv (CIIO), 30KpemMa HOCTimKeHHs
npobiiem opraxizauii renexomynikaniinoi ckiagoeoi CJIO, € J0CHTEL akTyansHOIO.

Jins BHpIIEHHS 3aKOHOJABYOI i MeTOH4YHOT MpobieM OCTaHHIM YacoM 3/iHiCHIOITLCS MEBHI
KPOKH Ha DiBHi 3araJbHOAEpPKaBHUX 3axofiiB. CrineHuUM HakazoM MiHicTepcTBa OCBiTH i Hayku
Ykpainu, Axanemii nenaroriunmx Hayk VYxpainu Ta YkpaiHcekoi Axazemii jepxasmoro
ynpaeniiua npu [lpesupentoi Yipainu 12 sepeus 2002 poky CTBOpeHHi HaBYalbHO-HAYKOBO-
BHpPOOHHYMHA KOMIUIEKC “AKafemis AUCTaHIIAHOT ocBITH®. DaxiBUAMH OGroBOPIOETECS NpPOEKT
nonoskeHHs Minicrepcrea Ocsit | Hayku Ykpainu npo /1O sk nepkasHy nonituky, cpsMoBaHy
Ha CTBOPEHHS i PO3BMTOK CHCTEMH AMCTaHIiiHOT ocBiTH B Ykpaini. I'osoeHuM uewtpom CJIO
NPONOHYETBCS 3p0OHTH YKpaiHCBKHMI LEHTp JMCTAHIHHOI OCBITH, a perioHadbHI LEHTPH
EMFBETHM}"TBGH Ha BHIOWX HaBYANEHHX 3IaKIafgax, MO BHCTYIAKTE []ﬂl"iDHHIH:HHMH BY3lIaMH
mepexi YPAH [1]. Ane npobnema TexHIHYHOI MIATPHMKH JOCTYNY CIyXadiB 10 iHpopMmauiiiHoro
PeCypcy perioHalbHMX LEHTPIB BHPILIYETbCA 34€0IMBIIOTO BIACHAMM CHIAMH i, Ha Kaib, Oe3
JOTPHMAHHS HAYKOBO 0BrpYHTOBAHHMX pEKOMEH/alliii.

Bupimenns uiei 3agadi BMMarae pisHMX IiIXOAIB, 3aN€XKHO BiJl TOro, SKOMY THITY
KOpHCTYBa4iB (iHIMBiyansHOMY 4 KopriopatuBHoMy) Tpeba 3abesneuntn poctyn o CJIO i axa
TelleKoMyHiKallilina iHdpacTpykTypa € B HagBHOCTI. Y BHNANKy iHIMBiyaJbHOTO BifJaieHOro
KOPHCTYBa4ya Mae Miclle 3HaYHO MEHIIHH CNeKTp cimyx0, BMKOPHCTOBYETBCA MEHILA NMPOMYyCKHA
3MaTHICTh 1 OUIBII HH3bKA INBHAKICTh BBAXKAETHCA KpHTHYHOK. KoprnopaTuBHuH JocTyn
XApAKTEPU3YETHCA BEJMKOK KUIBKICTIO KOpMCTYBadiB, WO NpAIIOIOTh OJHOYACHO, a OTKE
BEJIMKMMH BHMOTaMH JI0 TIPONYCKHOT 31aTHOCTI i mBMAKOCTI nepenadi fanux [2].

181



Hayxogi npaui JouHTY B 74

B cTaTTi postsaioTses caykGH, Mo MoKyTs BukophcroBysatics B JIO, cydachi Mepesni
TexHoNoOrii opranizanii Tenekomysikauiiinoi cknagopoi CIHO (Ethernet, ISDN, HDSL, ATM).
IIpescTapneno MeTo[MKH pospaxyHky Tpadiky, MO reHEpyeThCA By3lamH MEpEXd, MOCHIUKEHO
BIUTHB Pi3HHX THIIB Tpadiky Ha BUMOI'M 10 XapaKTEPHCTHKN MEPEIKI. :

V 3aiexHOCTi Bij| CriocobiB 38'A3Ky MK TepMiHANBHAM YCTaTKYBaHHAM Ta CEPECPOM CHOi
BiUTOBIIHO /10 MOMIMBHX JIOATKIB, yci cmyxOH MoAiNAI0TECA HA IHTEPAKTHBHI 1 PO3NOALILHI,
KOHA 3 IKHX, ¥ CBOIO YEpry, BKJIIOYAE KiIbKa K/Iacis ciryx0 [3]. 3

Cepen iHTEPAKTHBHMX CITYXKG PpO3PI3HAIOTE Jia/loroBi, obMiHy MOBiOMIEHHAMH (3
HAKOIMYEHHAM), Ta iH(opMauiiiHoro momyky (3a 3arnToM). Jlianorosi ciayx0OM, AK NpaBHIIO,
HaJalTh TOCHYrH s nepejadi indopmarii MDK KOPHCTYBaudMH MPaKTHHHO B PCalIBHOMY
macmTabi wacy (Bimeoxomdepenips’azok, Tencdouia). IIpu HbOMY MOTIK indopmanii moxe
HanpapiaTHcs B oOugBa Ooku, OYyTH CHMETPHYHMM H AacCHMETPHYHHM. Cryxbu  obMiny
NOBIAOMJIEHHSMH (3 HAKONMHMEHHAM) NPH3HAYEH] JUIA HENPAMOro 3B'A3KY MI KOpPHCTYBa4amH 3a
JIONOMOrOI0 PoMiKHOTO 36epexkenns noeigomnenb. [IpomikHe 368peKEHHE MOKE 3/1iHCHIOBATHCH
B LICHTPAlbHAX NPUCTPOAX, MO ABTOMATHYHO HAmpaBnsioTh yOIK npHiMada OB AOMJICHHS
BiANOBIHO 710 3aJaHMX KOpHCTYBaueM ymoB. IIOBIIOMJIEHHS TakoX MOKYTh 30epiraTucs B
E/EKTPOHHHAX TOIITOBHX CKPHHBKAX, YH B CHCTEMaX OOpOOKH MOBIIOMIJIEHE 3 BHKOPHCTAHHAM
dyHKuiii penaryanns, o6pobku i nepepobku. IlpwinanoM 1akoi ciayxOW € BHCOKOUIBH/IKICHa
nepenada janux. Cyx6u indopmauiiinoro mouryky (cmyxOu 3a 3amMTOM) NAKOTh MOAJIIHBICTE
KOpHCTYBauy OJiepXKyBaTH iHhopMalliio 3 pinux OaHKiB TaHux.

PosnionineHi cmya6u Gypaioth 3 iHIMBiAyanbHUM KepyBaHHAM 3 DOKy KOpMCTyBaya i Oes
{HMBIYalIbHOTO KepyBaHHA 3 60Ky KopHcTyBaya (IporpaMu 3ByKOBOTO | TE/IEBi3iHOTO BilllaHHS).
PoanopiineHi ci1yOH npH HAABHOCTI 4M BIACYTHOCTI KepyBaHHs HajaHHaM iHdopmauii 3 Goky
KOPHCTYBaua MOXYTh pO3NONUIATH indopMmauio Bil OAHONO [EHTPANEHOrO  JAeEpena
HeoOMEeKEHOMY uucly abDOHEHTIB, MO MaloTh NpaBa Ha mpuiioM. Y posnofiibHuX cayxbax npu
KepyBaHHi HajaHHaM indopmauii 3 Goky KopHcTyRaua MoBMHHMI OyTH pcanizoBaHmii 0CODIMBHI
MexaHi3M BHOOpY i IOCTYMy, NpH AKOMY KOPHCTYBAd MOXE OJiEpiyBaTH NoTpiOHy iHdopmaiio
ULIKOM ¥ 3pyqHuii ans cebe uac. Posnofimeri cnyx6n Ges iaMBIIyallbHOTO KEpyBaHHs HaJlaHHSM
inopmanii 3 GoKy KOpHCTyBaua Po3NOALIAIOTE Oe3yNnHHHHE NOTIK MOBIOMIIEHE, 10 KOPHCTYBAY
MOJKE TIPHITHATH YH He NPUitHATH, OHAK, BiH HE MOXC BIUTHBATH Hi Ha 3MicT, Hi Ha Yac nepejayi.

3anexuo Big tHny xopuerysaya CJIO (KopHopaTHBHOrO 4YM iHAMBIAYAJBHOIO) PI3HOBM/IH
Ha3BaHHX CTYKO BHKOPHCTORYIOTRCA (ame.Tabmn. 1) pinko, yacto abo nocriiiHo.

Tabmuia 1 — Ouinka BukopucTanns cayx06 y CIHO

Bun cimyxbn g1 Kopnoparughe Fﬁﬁ;ﬁgﬂ A __Imﬂﬁi;iﬁﬁﬂwe pilneHHs
| Bineorenedonis 4ACTO b 12100 v
| BineokoH(epeHI3B’ 430K o MOCTIHHO pinko
BucokomeuKicHa nepeaada NocTiiHO 4acTo
| MOKYMEHTIB (300paKcHB) it it
BHcOKOIIBHKICHA Nlepeaya JaHHX TOCTIHHO iy ek |
| [Tomyxk Bigeo i:!-li,llKD -m_pri:t'[xn ¥
Iowmyk JOKYMEHTIB i 306paxcHb MOCTiHHO NOCTiHHO
[ToulyK NakeTiB mporpam A MOCTilHO qacto
:l'cﬂﬁﬁaquHu e 4acTo i pijKo 3

I[Tpupeneni B tabauui 1 caymbu ans pisHHX THIIB KOpHCTYBa4iB MOXYTh OYTH HajaHi 3
Ginpmoio abo MEHIIOO e)eKTHBHICTIO Ta AKICTIO B Pi3HHX MEPEKEBHX TEXHONOTIAX.

Texnonoris ISDN (Integrated Services Digital Network) peanisye MomnuBicTs nmepejadi 1o
aHAJOrOBHM TeNeOHHMM MEpENaM 3araikHOr0 KOPMCTYBaHHS JaHMX Ta ToJocy B AQpoBi
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gopwi. INpuiuunosa pisiinus ISDN six icyiouoi anamorosoi mepexi momsrac s
Textosoria ISDN 103B0/1s€ OpraHisoBysath komyrtoBaHi wmdposi
EpPEREaa. ) 0, BOPHCTYRAMA, Oxpim  Tenedonnoi MEPEeKi 3arajlbHOrO KOPMCTYBaHHS Ta
MOMIHBOCT] Mepeaayl KoMI'oTepHol indopmauii, ISDN miaTpUM

: S KA : Y€ TaKi NpuUKNajHi mocnyru, sk
cl}aKCrmmLHH 3B A30K, TEJIEKCHHH 3B A30K Ta IH. OQHHM 3 roloBHHX [IPHHIHIIE mepex ISDN e

S R ORECTYERTY,  CTAHIAPTHOIO inTeppeiicy. Texuonoris wHazae asa Tuna inTepdeiicia
B DR, i MOFETROBHM (BRI) 1 ocroBuuit (PRI). BRI ciuapaetbest 3 1ox kasanis no 64
Kbit/c Ta oaHoro kaany ciyxGoeoi iHpopmanii 3 mpomyckHoio 3natwicio 16 K6it/c. Taxum
YHHOM B KOKHOMY HAanpAMKY 3araibHa INBMAKICTh nepefadi jamux ciagae 144 K6it/c. Takoi
WIBHAKOCTI LLTKOM JIOCTATHRO JIid ﬁynsl-mmm iHAMBIyansHOro Kopucrysaya CJI0. OcHoOBHHI
mep(iu_eﬁc PO3paxoBano Ha KOPHCTYBa4iB 3 MiIBUIEHMMH BHMOTAMH JI0 TIPOTYCKHOT 3i6HOCT]
Mepesii — KOpNOpaTMBHHX abonenTis. Takuii inTepdeiic mianrpuMye wBHaKicTR nepenaui 2048
K6it/c 1544 Kbit/c.

Mo nenonikis Texnonorii [SDN moxkHa signects npobiemu cymicHocti ISDN-o6naananus
pi3HHX Bﬂpuﬁﬂmt_m, CKJIaiHICTh MOJEPHI3AIIl UEHTPAILHUX KOMYTATOpIB, HeOOXiaHicTs M06YN0BH
HOBOT gnd)punu’f IHPPACTPYKTYPH Ta Benkki $iHaNCOBI BKIafeHH Ha peopraHizawiio TesebouHoi
Mepeii 3arabHOTO KOPHCTYBAHHA, a TaKOX MOPIBHAHY CKJIAJHICTB 3aMOBIICHHS CepBicy.
PosrmsiryTi ocobmusocti Texnonorii ISDN go3Bonsiors 3poHTH BHCHOBOK, IO NpH HAABHOCTI
Takoi mepexi B BH3 ii pouinkHo BukopuctoByBatn anst moctymy mo CIO. Opmak, noGymoea
Mepesxi Joctyiry Ao By3na JIO na ocrori ISDN «3 Hyas» He € inaHcoBO BHTITHOLO.

IlpuiinsatHolo anbrepHariBoio ISDN s inguBigyaneHux kopuctysauie € texnonorii xDSL
(Digital Subscriber Line), mo n03BoNAIOTE BecTH mepejiady 3i WBMIKICTIO, WO Ha MOPAIOK
nepeByilye MBHAKICTE B TexHonorii ISDN, Ilpu ubomy nepemaua jgaunx He 3aBakac BeleHHIO
apyaiiHoi TenedoHHOT po3MoBH, o GelyMOBHO € OjHi€l0 3 mepemar mux TexHojorii. OpHak,
peanizallis TAKHX 3’€/iHaHb notpedye HasBHOCTI cnenianeHux XDSL mopemis[4].

HDSL (High-data-rate DSL) peanmizyetecs gBoma MofeMamH, 3’€IHAHHMH OJHic0 abo
gexinekoma kabeneHumMH napamu. [lpu nmeomy 3alesmevyeTbes CHMETpPHYHA JYIUIEKCHA Mepeaaya
undpoenx norokie El. Texuonoria jgozponse 3Ha49HO 30UTBIIATH JOBXKHHY pereHepauiiiHol
AUIAHKH 1 npen’sB/ise MEHIL XOPCTKI BUMOIH 10 MepexigHoro 3racaHus B kabensx. Jnsa nepepaui
CHTHATY BHKOPHCTOBYETHLCA OJHA, JBi 9 Tpu napu tenedonHoro kabemo. CboroaHi TexHosnoris
HDSI. naiibinem nommpena.

Texnomorisa SDSL (Single Line DSL) 3alesnedye cHMETpH4HY nepefady JaHMX 3i
meHakocTamMu El, ane mae nBi cyrreBi BigMinnocti. [lo-nepiue, BukopucTOBYETBCA TUIBKH 0JHA
BHTA Mapa, a Mo-Apyre, MaKCHMa/bHA BificTaHb nepejavi obmexena 3 kM. B mesnkax uiei Bigcrani
texuonoris SDSL 3abesneuye poboTy cucTeMu opraHisauii BifeoKoH(epeHUIl, KO noTpidHo
MiATPHMYBATH OJIHAKOB] MOTOKM nepeiadi JaHux B o0HIBa HATTPAMKM.

Inma nomynspua Texsonorin ADSL (Asymmetrical DSL) 3sabesneuye acHMeTpHYHY
mepeady manux. Taka TexsHonoris HaHOLIbW eeKTHBHA, KOMH KOPHCTYBAy ITOCHIAE B MEPEIKY
3HaYHO MeHme iHQopmauii, Hix oTpumye. ADSL 3alesnedye WIBHAKICTH mepefiadi Bin
KOpHCTYBa4a B Mepexy He Oinbul 1,3 M6it/c, a B 3BOPOTHOMY HAaNpAMKY B Mexkax Bin 1,5 Mbit/c
110 8 Mbit/c. MakcuMaibHa I0BXKHHA NiHiT 38’ 13Ky ciutafiac MpUOIM3HO 3,5 KM.

Takum uuHoM, Texuonorii xDSL HallGinbm DiAXONATE IS TiIKITIOYEHHS iHIHBITYaTEHHX
ab0 oBMexeHOT KiBKOCTI KopnopaTueHiX KopucTysadis. Lx TEXHOJIOrifA MOMKE BUKOPHCTOBYBATH B
SKOCTi JNiHill 38'asky Bike icHyrodi Tenedonni kamaik i T YCTATKYBaHHA 3HaYHE JeICBIIC
yCTaTKyBaHHs Oyb-sikol iHILOI cydacHOl TENEKOMYHiKalliFHOT 1'ext~mm?r1'1. AJle TOTIONOTIA MEPEK,
106y aoBanKX Ha 6asi XDSL 0GMesKeHO 3B’ I3KaMH THITY “TOUKA — TOUKa™.

Jing nigrpumanHsa Oinbill  CKIANHHX 3B A3KIE MK I]H}"EJ]&M}E IIMPOKO  3aCTOCOBYETHCA
Texnonoris Ethernet, mepesaramm sikoi € 3afesfeqents NMPUHHATHOL WIBHKOCTI Tepeaatl TpH
BEJIHKOMY B“ﬁ{)pi Qﬁnﬂﬂﬂa}[]{ﬂ ]]ijl-]HX BHpﬂﬁHHKiB, ;IPQCTDTI BECTAHOBJICHHA, pﬂamai'r"l‘l l‘]}lEH'—IIlHX
NiHiii 38’ 83Ky , BifHOCHI#H nemesusHi. [l naGopatopiii, 1o 3HaXOAATECA Mo0IM3Y BiA cepBepa J1O

TOMY, IO
KaHanu Oe3nocepeHLo Bia
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MOXUIHBA OpraHizauis Mepexi noctymy Ha 100-merabitsomy Ethernet. YcTanosa, 10 po3TailioBasa
B MeXax OJHiei Gy/iBii, MOXe BHKODHCTOBYBaTH B SKOCTi Mepexki JOCTyMy TEXHOIOTHO Fast
Ethernet, mpomyckna 34i6HiCTE SKOT Jae MOXUIMBICTH OpraHi3oByBaTH BisieokoH(epennii s
[IOCTATHBO BENHKOI KifbkocTi KopHeTyeawie, OpraHisaiis nepenaui 3a AOTIOMOTOK0 TEXHONOTIT
Ethernet BHCOKOSKICHOTO Bille0 € HEMOMUIMBOIO GO BiICYTHS rapaHTisi AKOCTi OOCTyrOBYBaHHS.
[umii, seobximsi s JIO Bumu Tpadiky, Texsonoris Ethernet BukopucroBysat# Jossouse. Ilpu
BOMY “BY3bKHM MiclieM” MepesKi, K NpaBuio, € KOMYTaTOpH Ta Kanal 3B°A3KYy i3 cepBepoM.

Halikpaiuy SKiCTh HaJaHHS TOCTYT Ta NiITPAMKY BCIX MOTPIGHMX JUIs HAMBIAYANEHUX Ta
KopriopatHeHMX Kopucryeadie CJIO cnyxG 3abesnevye TEXHONOris ACHHXPOHHOTD DPEXHMY
nepenaui (Asynchronous Transfer Mode, ATM), sika Hajiae MOJNCUIHBICTh nepejadi B paMKax ofHiel
TPAHCTIOPTHOT CHCTEMM KOMITIOTEPHOIO Ta MYJNbLTHME/IHHOIO tpadiky, MO YYTIHBHH [0
3ATPHUMOK, MPHYOMY TS KOKHOTO BuAy Tpadiky skicts obcmyrosyeanns Gyse Bianoeigatu Horo
norpebi.

TexHoNoris NMoeJHye B cobi Ba MiAXOOM — KOMYTAUilo MakeTiB Ta KOMYTalilo KaHanie. B
ATM BHKOpHCTOBYeTbes 20-GaiiTna aapecaliis By3miB Ta igeHTH}iKalis KOXHOrO BipTyanbHOro
xanany (inesTudikaTop KaHay BUKOPHCTOBYETHCS TIJIBKM Ha Yac 3'€/HanHs). 3aMOBJCHHA AKOCTI
oBCIYrOBYBaHHS pealizyeTbcs 3a JOMOMOTOI0 Kiacie ofciyroByBaHHA, sKi XapaKTepH3yiOTh
noTpibui nocayru 3 nepepadi naHux depes Mepexi ATM.

3 Touxm 3opy JIO texuonoris ATM surnsgae HaiiGineur npuBabIMBOIO NMPH OpraHisauii
Mepexi gocTymy g0 Byana JIO BelMKOT TEpHTOpIaibHO PO3HECEHOT KOPIIOpallil, iKa BUKOPHCTOBYE
eck crextp mertoais JIO. Lle noe’ssano 3 tumM, wo ATM maiibinkim npucTocoBana [0 nepepjayl
pisHopinnoro Tpadiky, mwo resepyersca npu JIO. Asle BUCOKI BUMOIH [0 KaHajiB 3B'A3Ky Ta
BHCOKA BApPTiCTh TEXHOJOIii MEpeliKo/KaloTh WHPOKOMY BHKOpHcTanHio ATM B icHyHO4HX
KOPTIOpPaTHRHHX Mepexax. B yMoBax npakTHyHO BifcyTHocTi (hiHaHcysanns Ha ui norpebu BH3
YKpaiHu He MOyTh cobi I03BOJIMTH TaKe [OPOTE 33JOBONECHH i BiAMOBIIIOTECA Bijl 34CTOCYBaHHA
texnonorii ATM Ha koprcTs Ginbim gewesux ta posnorciompkennx HDSL Ta Ethernet.

JUis BuGOpY ONTUMANLHOT TENEKOMYHiKauifHoOl CKIaZoBOi CHCTEM JMCTAaHLiHHOT OCBITH Ta
BH3HAUCHHH HeoOXigHOT MPONMYCKHOT 31aTHOCTI KaHaumiB 3B’ A3KY CIIJl PO3rNAHYTH HaBaHTaXKCHHS,
[0 CTBOPIOIOTE B Mepexi kopuetyeaui CJ1O.

disHyna npHpoja BHNAJAKOBHX npouecie nepegadi Oitooro tpadiky B cucremax O
3HAYHOIO Mipolo 0OyMORJeHa HeperynsapHicTio renepauii indopmauii mxepenom — cepsepom abo
kaienroM CJIO. Tlepiogn nmays depryioTecH 3 nepiofamu akTueHocTl. Obpobka Benukux obcarie
indopManii B cy4acHUX TEPHTOPIATEHO PO3MOAIEHHX IH(QOPMAIIIAHWX cHCTeMaX 1 pi3HHHA Temn 1T
HANpAMKY Bill BepXHIX pIBHIB [0 TNepelaBaJbHOrO TPAHCIIOPTHOTO CEPElOBUINA J03BONAIOTH
NPOBOAMTH aHanorii 3 QiznunuMu KiHemaTHuHumM npouecamu [5]. Jlawa obcraBuHa HO3RONAE
BBECTH B PO3IJIAA /Ul KOXHOT k-oif ciywbu (tpadiky) sunanxosumii mpouec v (1) nepemaui

KinekocTi 6itoBol indopmanii i ¥oro repruoi moxiagxoi — Gitopoi meugkocti b™ (1) =@, 1o
TEX € BHIIAIKOBHM TPOIIECOM. :
I'enepypanns indopmauii mxepenom (cepsepom abo wiientom JIO) y camomy 3araisHOMY
BHII MoOke OyTH NpeACTaBleHe 3a JONMOMOroK croXacTHueckoro mnpouecy b™(r). IIpouec
nepeaadi indopmMallii npooBKYETbCA IPOTATOM Biapiska vacy T,
CroxacTHYecKHii TPOLEC MOXKHA XapaKTEPH3YBATH:
—  MaKCHMaJbHOIO (MiKOBOIO) IBHAKICTIO Nepenayi jukepena k -of cayx6u:

Imax

B® = maxb™®(r) (1)

-~  CepeHBOI0 LIBMAKICTIO Nepefadi mkepena k -of cmyx6u:
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1 T
B{*J = [nth
® = ﬁ[b dt )

— CHIBBIHOLICHHAM MDK MIKOBOK i Cepefinboio MBHAKICTIO Ipkepena k-of ciyxOu
TOOTO KOe(iLieHTOM MaYeyHoCT] YK nayeyHicTIO: :

ik
k< Z= 3)
Fivy pl

~  cepe/HBoIo TpHBanicTio nika 7

CEPEHBOIO TPHBANICTIO MAY3H, M0 3aTeHKHTh BiJl TPHBANOCTI ceaHcy T. i 4ucna
BHKJIMKIB 7 Y TOJIHHY HaGINBIIOr0 HaBaHTa ke s ('HH).
3600 (n-T.)

T e A
E 0 4

3naveHHs, pu_v:pamyani 3a dopmynamu (1) — (4), HAOTE MOMUIHBICTB JOCHTH TOBHO
OXapaKTepU3yBaTH BIANOBIIHHH BHJI TpaiKy NMpH MOIETIOBAHHI.

HalGinbul BUMOTTHBHMH /10 IOKA3HMKIB AKOCTI TENEKOMYHIKAUIHHUX MEpEeX € KOpIOpaTHBHi
abonentd. ToMy KiIbKIiCHY ONiHKY NHX TOKa3sHHKIB OyJ0 NpOBENEHO came IS LLOTO KJiacy
abonenTis. OTpUMaHi pe3y/bTaTH BUKOPUCTOBYBAINCE AK BHXIMHI JaHi IpH MOJIEMIOBAHH] MEPEsKi
poctymy fo cepsepa IO emnipusnoro BH3, 1o ciiagaerhes 3 JEKUIBKOX KOPIYCIB, Y KOXKHOMY 3
AKHX [10 CEPBEPA MAIOTEL A0CTYN Kinkka pobo4mx Kiacis (naboparopiii).

3a gaHuMM MOJCMIOBAHHA 3po0JEeHO BHCHOBKHM, IO Mepexky jis jaGoparopiil fomiasHO
Oynysati Ha Ethernet 10Base-T, aximo mepeika BHKODHCTOBYETHCH NPAKTHYHO TUILKH A0s Lineif
AucTaHuiAHOl ocBiTH, 1 Ha Ethernet 100Base-TX, axuo tpadik JIO ckiajgae nopiBHAHO HEBEIHKY
YaCTHHY Bil YCHONO MacHBY MeEpeXHHX Aofatkie., Jlna 3'enanus LEHTPaNbHOTO KOMYTATOpPY
CEpBEpHOI 3 KoMyTaTopaMu naboparopiii, po3TallOBaHHX ¥ TiM JKE KOpHYyci, MOMKHA 3acTOCYBATH
Ethernet 100Base-TX. 38’#3kH Mix KopmycaMH pekoMeHayeTses OynysaTi Ha uHdpPOBHX KaHalax
xDSL. ;

TakuM 4YHHOM, B CTAarTi pO3MIAHYTO OCOONHBOCTI 3aCTOCYBAaHHA PpI3HHX MEPEKEBHX
TEXHONOTiH [iA opradizauii TeNeKoMYyHIKalliHHOT CK1afoBOi CHCTEM JNUCTAHITIHHOT OCBITH.
HoknanHo npencTapneHa knacudikamis pisaux cnyx0, mwo BukoprcToByloTeca B CJIO, a Takox
BIINOBIHMX BH/IIB Tpadiky, NpUBEIEHA OLIHKA PI3HUX CIIYK0 ¥ 3aCTOCYBaHHI 0 KOPTIOPATHBHOTO
i ingmBigyansHoro kopucryeauis CJIO. 3anporoHOBaHO METOJMKM po3paxyHKy Tpadiky, o
FEHEPYETHCA BY3/AMM MEPEXKi Ta NPHBEJICHO pPe3y/IbTaTH MOJEMIOBAHHS TeJeKOMYHiKaliiHOT
cknagosoi CJ10.
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