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Po3rnsinyTo moaeni sikocti mocayr TejekoMyHikamiiinux mepe:x. Jdocainskeno ocodmm-
BOCTi 3a0e3meyeHHs SIKOCTI MOCaYTr y TejeOHHUX Ta KOMI I0TepHUX Mepexax. Ha mincrasi
IBOTr0 A0CTIT:KEeHHsI BCTAHOBJIEHO, 110 MichbKi TesiepoHHI Mepe:ki B 3arajibHOMY 3a0e3Me4ylTh
BUINY TOYHICThb, HAAIHiCTL Ta 0Oe3NMeKy MOPIBHAHO 3 JOKAJIBHUMH KOMII IOTEPHHMH Mepe-
skamu. CyTTEBOIO MepeBarolo JOKAJIbHUX KOMIT IOTEPHUX Mepe:k HaJ MiCbKUMH Tesie)OHHMMH
MepexaMu € 3a0e3NedeHHs1 BUIIOI IIBUIKOCTI nepegaBaHHA iHgopmanii kopucTyBaviB, xoua
HeI0JiKoM € HecTaliabHicTh miei mBuakocti. IlokazaHo, 10 piBeHb 0e3MeKU B JOKAJIbHHX
KOMII IOTEPHUX MepeskaX MOKHA MiIBMIIMTH 3aBISIKH BUKOPHUCTAHHIO Cy4acHUX iHgopma-
MifHUX TEXHOJIOTIN.

KuarouoBi ciioBa: TeekomyHikaniiiHa Mepe:ka, IKiCTh MOCJIYT, IIBUAKICTH NepeAaBaHHA
ingopmanii, HagiliHicTh, TOYHICTH, 0e3meKa.

The quality of service models of telecommunication networks was considered. The
features of providing of quality of service in the telephone and computer networks was
explored. On the basis of this research it sets, that the metropolitan telephone networks are
characterized by a higher accuracy, dependability and security by comparison to the computer
local area networks. Substantial advantage of computer local area networks above the
metropolitan telephone networks is providing a higher speed of the user infor mation transfer,
although defect there is an instability of this speed. It was shown, that security level in the
computer local area networ ks can be promoting by using the moder n infor mation technologies.

Key words: telecommunication network, quality of service, speed of the user infor mation
transfer, accur acy, dependability, security.

Beryn

Hwuska MOKa3HUKIB XapaKTepu3ylTh TelIeKOMYHiKaliiHi mepexi [1-3]. Oco0iauBO BaKIMBUM
MMOKa3HUKOM € SIKICTb — CYKYITHICTh BJIACTHMBOCTCH TEICKOMYHIKALIHHOT MeEpexXi, [0 3YMOBJIOIOTH
MOJKJIMBOCTI 3a/JI0BOJIbHUTH BH3HAYCHI MOTPEOM BIAMOBIAHO 10 11 mpu3HaveHHS. TakoK 10 BajXKIMBUX
MOKa3HHUKIB HAJICKHUTh €)EKTUBHICTh — BIACTUBICTh TENICKOMYHIKaIlIHOT MEpEKi BUKOHYBATH ITOCTABJICHY
3a/1a4y B 3aJaHUX YMOBaxX BUKOPUCTAHHS 3 HEOOX1THOO SKICTIO.

OnHuM 13 pi3HOBUIB SKOCTI € AKICTh MOCTYT MEPEXi — CYKYIHICTh CreNU(IYHUX IapameTpiB, 110
3aJexarth BiJl SKOCTI poOOTH Mepexi i XapaKTepH3yIOTh CIIOKUBAIIbKI BIACTUBOCTI MOCIYTH B TEPMiHAX,
3pO3YMITUX KOpHUCTyBauaM, 1 HE 3aJIeKaTh BiJl MPUIIYIIEHb, IO HAJeXaTh JO BHYTPINIHBOI CTPYKTYpH
MEpeKi.

JlocnipkeHHIO0 apaMeTpiB SKOCTI B TEIEKOMYHIKAI[IMHUX Mepekax IPUCBSIYEHO 3HAYHY KiIbKICTh
nyOuikaitiii [4-6]. TIpoTe akTyaapHOIO 3a7a4ei0 3aIHIIAE€THCS JOCTIHKEHHS Ta TOPIBHAHHS SKOCTI OCITYT
y HaMOUTBII PO3MOBCIOIKEHNX MICHKUX Tele(OHHUX Mepekax 1 JIOKAIbHUX KOMIT IOTEpHUX MepexKax, 1o
JIaCTh 3MOT'Y BHSIBUTH PE3€PBH Ta NUISXH MiJBUILECHHS iX SKOCTI.

Meroro 11i€i poOOTH € AOCIHIHKCHHS Ta MOPIBHSAHHS SIKOCTI MOCIYT Yy HAaWOUIBII PO3MOBCIOIKEHUX
MICBKHX Telle)OHHMX MEpeKax 1 JIOKaJTbHUX KOMIT FOTEPHUX Mepexax JUisl BUSBJIICHHS PE3epBiB Ta NUIAXiB
IMABUIIEHHS 1X SIKOCTI.
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MopeJti iKoCTi MOCTIYT TeleKOMYHIKAUIIHUX Mepex

Jnst koprcTyBaya TeNEKOMYHIKAiHHUX MOCIYT BXKJIMBUM MOKa3HUKOM SIKOCTI poOOTH orepaTopa
TeleKoMyHiKarii € sixicts mocayr (Quality of Service— Q0S). SIkicTs TOCTYT — 1€ TIOKA3HHUK, SIKHIA;

— HE 3QJIOKHUTH BiJI IPUIYIIEHD PO CTPYKTYPY Ta MOOYAOBY TENEKOMYHIKAIIHHOT MepexKi;

— TOB’ SI3aHUH 3 SIBUIAMH, K1 JOKY4alOTh KOPUCTYBady, ajie He XapakTepHu3ye iX MpHUHHH,

—ONKCAaHUN MEPSKEBUMH TEpMiHAMH, SKI € 3pO3YMUIMMH KOPHCTyBady Ta OIEpaTopy
TEJICKOM YHIKaIlii;

— YpaxoBye€ BCi aCIEKTH HaJaHUX TOCIYT, sIKi MOXKYTh OyTH 00’ €KTHBHO BUMIpSIHI B TOUIlI HAJAaHHS
MOCIIYT.

s omepaTopa TEICKOMYHIKaIlii Ba)KIMBHM IIOKa3HMKOM POOOTH € 3a0e3leueHHs BHUCOKOI
edexruBHoCTi Mepexi (Network Efficiency) ta Bucokoi mpoaykrushocti Mepexi (Network Performance —
NP), 110 3aiexath Bijl apaMerpis, sKi HaJATh HEOOXiAHY iH(OPMALIiIO VI MPOSKTYBaHHs, OOYI0BH,
YIIOCKOHAJICHHS Ta TEXHIYHOI eKCIUTyaTallil TeleKOMYyHIKaIiiHOI MepexKi.

IcHYy€e B3a€MO3B’ 130K MIXK SIKICTIO TTOCTYT Ta MPOAYKTUBHICTIO Mepeki. HeoOXiaHi Iyt kopucTyBava
napaMeTpl SIKOCTI TOCHYr BH3HAYalOTh BUMOTH JO MapaMerpiB NPOMYKTHBHOCTI Mepexi mnpH il
npoekTyBaHHi. Tak camo, mapaMeTpH MPOAYKTHBHOCTI MEPEXi 0OYMOBIIOIOTH MOXKITUBY SKICTh HAIAaHUX Y
MEpEKi MOCIYT.

3a MOJE/UIIO SIKOCTI MOCIYT TEIeKOMYHIKaIliiiHOT Mepexi, onucanol B Pexomennanii | TU-T E.430
[7], BBaxkaroTh, IO MapaMeTp¥ MPOAYKTHBHOCTI MepekKi 3a0e3MMedyioTh OCHOBHHUN BHECOK MPH
3a0e3MevYeHH1 SIKOCT1 MTOCIYT.

JIo OCHOBHHX MapaMeTpiB SIKOCTI MOCIYr BIXHOCSThH: IMIBUAKICTb, TOYHICTh (IOCTOBIPHICTB) Ta
HafiiHicTh. IIIBHMAKICT CBIUMTH HPO KUIBKICTH iH(OpMAIll, MepeaaHy MEPEKer0 3a OAMHHI 4Yacy.
TounicTh BimoOpaxkae CTYMiHb KOPEKTHOCTI mepenaaBanHs iHpopmanii. HaailiHicTs CBITYNTH MPO CTYITiHB
YIIEBHEHOCT, 3 SIKOIO 3JIIICHEHO TiepelaBaHHsl.

JIo OCHOBHMX IapaMeTpiB MPOAYKTHBHOCTI MEPEXi, IO BIUIMBAIOTh Ha 3a0C3MEUYCHHS SKOCTI
MOCIyYT, HaJeXaTh. YCTAHOBJICHHS 3 €lHaHHS, NepelnaBaHHs iH(opmalii KopucTyBaya, pO3ipBaHHS
3’enHaHHA. B3aeMO03B 30K MK 3raJaHUMH TNapamMeTpaMd TPOAYKTHBHOCTI MeEpexi Ta MapaMerpamu
SIKOCTI TOCIYT TIpencTaBieHuid y BUrisaa Matpuii 3x3 (Tadu. 1) [7]. Xapaktep B3aeM03B’ 3KiB OKpEeMHUX
mapaMeTpiB omnucaHo y BimnoBimuux Pexomenmariisix ITU-T, mo HaBemeHi B KIITHHKax TaOiuIl Ha
MEePETUHI BIAMOBIAHUX PSJIKIB Ta CTOBIIIIIB.

Tabnuys 1
B3aeMo3B’ A30K Mizk mapamMeTpaMM SIKOCTi HOCJIYT Ta MapaMeTpPaMH NMPOAYKTHBHOCTI Mepexi
0S . . .
Q IIBuakicTs Tounicts Hamiitaicts

NP

E.845 (Rev.1), X.136,

E.431, X.135, 1.352, 1352, E.422, E.424,

) E.845, E.846, X.136,
VcraHoBiIeHHS 3’ € JHAHHS

E.422, E.427, E. 721 E.425, E.426, E.427 1.352
G.821, G.82x, E.422,
IepenaBanns iHpopmarii E.432, X.135, 1.35B, E.424, E.432, E.850 (Rev.1), X.136,
KOpHUCTyBa4a 1.35C, .35P E.855 (Rev.1), X.136, 1.35C, 1.35P, 1.35B, E.428
1.35B, .35P
PosipBanHs 3’ €THaAHHSA E.431, X.135,1.352, X.136, 1.352 X.136, 1.352

E.721

KpiM HaBeneHHUX BHIIlE, 10 MOKA3HUKIB SIKOCTI B [2, 3] Takok 3apaxoBYIOTh O€3IeKy IepeiaBaHHs
iH(opMarii Ta iHIIi.

PizHi TenekoMyHIKalliliHi Mepexi MaloTh CBOI crienu(iuHi MOKa3HUKH SKOCTI, IO TPYHTYIOTHCS Ha
MDKHApOIHUX CTaHIapTaX, 30KpeMa HaBeAeHUX y TaOu. 1. Po3risHemo iX Ha mpukiaai MOAEN SKOCTI
MOCIIyT MicIieBoi TermedonHoi Mepexi [3, 8], y sKiif 3a OCHOBY B3ATO TaKi OXMHHYHI MMOKa3HUKH SKOCTI:
SKICTh HaJaHHS TIOCIYT MicIeBOi TeleOoHHOI Mepexi, AKicTh poOOTH Mepexi, SKICTh 0OCIyroBYBaHHS
KOpHUCTYBaUiB.
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SKicTh HalaHHS TOCIYT MICIIEBOI TeIe(OHHOT MEPEXKi — CYKYITHICTh MapaMeTpiB, 110 BPaxOBYIOTh
SKICTh pOOOTH BCiX KOMITOHEHTIB MEPEXKi Ta SKICTh 0OCITyrOBYBaHHS KOPUCTYBAYiB.

SxicTh poOOTH MepeXi — CYKYIHICTh MapaMeTpiB, MO XapaKTEepU3YIOTh SKICTh HaJaHHS ITOCTYT
MicieBol TeaedOHHOI MepeXxi Ha pI3HHX MUISHKaX Mepeki i y Mepexki 3aramom (Bif KopucTyBada [0
KOPHCTyBaya) BiAMOBIAHO J0 TEXHIYHMX BUMOI Ha OOJIAHAHHS M KaHAIN €EKTPO3B’ 3Ky, a TAKOK PiBEHb
TEXHIYHOI eKCILIyaTallil [IUX 3aco0iB.

SIkicTh 0OCIYroByBaHHSI KOpHCTyBauiB (aOOHEHTIB) — CYKYITHICTh CKOHOMIYHHX, COIIQJIbHHX Ta
HIMX TIOKa3HHKIB (ITapaMeTpiB), OLIHIOBAHUX 13 MOMJISAY KOPUCTYBAUiB, SIKi XapaKTepH3YIOTh CTYIIHb 1X
3aJI0BOJICHOCTI SIKICTIO 3B’ SI3KY.

OnMHUYHUHE TTOKAa3HUK SKOCTI (poOOTH Mepexi, 00CIyroByBaHHsS KOPHCTYBadiB) — IMOKa3HHUK, IO
XapakTepu3ye poOOTy OIHOrO0 KOMIIOHEHTa Mepexi abo poOOoTy omHiel ciayk0u MicieBoro TenepOoHHOro
3B’ 13Ky, OTPHUMaHHUI PO3PaxyHKOM i3 BUKOPHCTAHHSIM BiAMIOBIIHUX TapaMeTpiB 32 JaHUMHU MOCTIHHUX YH
MepioAMYHUX BUMIPIOBaHb a00 TaHUMH CTATUCTUYHOI 3BITHOCTI.

OnMHWYHI TTOKA3HUKHU SKOCTI 0OCITYrOBYBaHHSI KOPHCTYBadiB, IO HAJISKATh JIO HAJAHHS TOCIYTH,
HABEJICHO HIKYE!

— YacTKa 3asB KOPHCTYBayiB, 0OCITy)KEHUX Y KOHTPOJIbHI TEPMiHH;

— YacTKa IOPYIICHb PO3MOB Yepe3 CTOPOHHI IMiJT € JHAHHS.

J1o OIMHUYHUX TTOKA3HUKIB SIKOCTI pOOOTH MEPEXi HAIEKATh:

— IMOBIPHICTh TOIIKO/XKEHD JIIHIHHO-Ka0eNbHOro 00JaJHAHHS 13 TPHBAJIOK BiJCYTHICTIO TOCTYITY
10 Mepexi (i3 po3paxyHKy Ha OJHY 3’ €IHYBaJIbHY JIHIIO);

— IMOBIPHICTh TIOIIKOJDKEHh KOMYTAIITHOrO oO0jajHaHHS TeineOHHOI CTaHLii 3 TPHUBAJIOO
BIICYTHICTIO IOCTYITY 710 Mepexi (i3 po3paxyHKy Ha OIUH aOOHEHTCHKUI HOMED);

— IMOBIPHICTh MOIIKOMKEHbL aO0OHEHTCHKOrO OOJNaTHAHHS 3 TPUBAIOK BIACYTHICTIO IOCTYIY 0
Mepexi (i3 po3paxyHKy Ha OIMH aOOHEHTCHKHI HOMED);

— IMOBIPHICTh IOIIKO)KEHb a00OHEHTCHKOI0, KOMYTaIIMHOr0 a0o JIIHIHHO-Ka0EIbHOro 00JIaTHAHHS
31 3HWKEHHSM SIKOCTI mepenaBaHHs iHdopmaliii kopuctyBaya (i3 po3paxyHKy Ha OJMH aOOHEHTCHKHIA
HOMED);

— IMOBIPHICTh TPUBAJIOT0 MPOCTOIO TAKCO(OHIB;

— IMOBIPHICTh  TOIIKO/KEHb TaKCO(OHIB 31 3HIDKEHHSM SKOCTI TepenaBaHHA —iH(opmariii
KOpHUCTYBaua,

— IMOBIPHICTh BTpaT 3a BHKIMKaMH (4epe3 IOMIKO/PKEHHS OONaqHaHHs, 3aiHATICTH NpPUIIAIIB
KOMYyTaIiiiHoro ooaagHans 4r/abo MKCTaHIIIHHKX 3’ € IHYBaIBHUX JiHii/KaHaiB);

— IMOBIPHICTh BTpAT 32 YacoM;

— koe(iliEHT BUKIHUKIB 13 BIIOBIIIHO;

— koe(iieHT e)eKTUBHOCTI BUKIIUKIB;

—koe(iieHT Hee() eKTUBHOCTI BUKJIMKIB;

— IMOBIpHICTb BTpAT 32 HABaHTAXXCHHSIM;

— KOeiIiEHTH TepeBaHTAXKEHHST MY4YKiB 3’ €IHYBabHUX JIHIM 1 KOMYyTalidHOrO 0O0NaJHAHHS
Tene)OHHOT CTaHIIIT;

—4YacTKa BUKIMKIB, SKI HaAIAIUIA Ha KOMIIOHEGHT MEpEXi i HE 3aJ0BOJIBHSIOTH HOPMATHBH 3a
BEJIIMYMHOIO Yacy BCTAHOBJICHHS 3’ €IHaHHS KOMIIOHEHTOM MEPEeXi;

—4YacTKa BUKIWKIB, MO HE 3aJOBOJBHSIOTH HOPMATHBH 32 BEIMYMHOIO Yacy po3’€IHaHHS
BCTAHOBJIEHOIO 3’ €IHAHHA.

3 OOMHWYHUX TIOKAa3HUKIB SKOCTI (mapaMerpiB) oaHOro miABHAY (MOCIyr, pOOOTH Mepexi,
00CITyroByBaHHSI KOPUCTYBadiB), 10 HaJeXKaTh M0 OJAHIEI i3 Tpyn (miarpym), GOpMyIOTh y3araibHEHUi
MOKa3HHK SIKOCTI (Iociyr, podoTH Mepexi, 00CTyroByBaHHsS KOPHCTYBAUiB), 110 XapaKTEPH3Y€E MOCIYTY,
poboTy Mepexi abo ii ciayx0 3arajgoM y Mepexi. Y3arajbHeH] MOKa3HHKH siKocTi K wj BUHAYAIOTH 11t

KOJKHOI TPYIH K CepeaHE 3HAYEHHS OMMHMYHHMX MOKAa3HUKIB SKOCTI T KOXKHOI IPYITH, HaPUKIAM, | -#

y3arajJbHEHHH MOKa3HUK SKOCTI pOOOTH MEpEeXi JOPIBHIOE:
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e K Mol ~ N-ii OAMHUYHUIA MOKAa3HHUK SKOCTI pOOOTH MepexKi, Mo HaleKHUTh 10 nepmoi rpynu; N,  —

KUTBKICTh OJJMHHYHHX ITOKa3HHUKIB SIKOCTI B TIEPIiH TPYTIi.

Heski y3araabHEHI ITOKa3HMKM OOYHCIIOIOTH HE 3a J0moMororo criBBimmomenns (1), a 3
BUKOPUCTAHHSM TIapaMeTpiB, OTPUMAaHHMX BHACIIJOK OI[IHIOBaHHS POOOTH BCi€l MicIeBOi TenedoHHOT
MEpeKi.

Jlyis OlLiHIOBAHHS MisUIbHOCTI OIepaTopa TEICKOMYHIKAIlil 13 HaJaHHS KOPHCTyBadyaM IIOCIYT
MicIieBOl TeneoHHOT Mepexi MO0 AKOCT] TEASKOMYHIKAIIHHUX TIOCIIYT Ta SIKOCT1 iX HagaHHS (OPMYIOTh
iHTerpanbHMil MOKa3HUK AKOCTi. oro po3paxoByioTh 3 y3aralbHEHHMX HOKA3HUKIB SKOCTi MOCIYT, POGOTH
Mepexi i oOciayroByBaHHs KOpHCTyBadiB. J[J1s1 po3paxyHKYy BHUKOPHUCTOBYIOTH YCi a00 HalBa)KJIWBIII
MOKA3HHUKH 3 KOXHOT IPYIH 3TiIHO 3 PEKOMEHAIISIMU eKCIepTiB. [ pymna He3ane)KHUX eKCIepTiB BU3HAYAE
3HAYYIIICTh KOXXHOTO 3 BUOpPaHMX IMOKA3HUKIB Ta 3a JIOMOMOTOK METOJAY €KCIIEPTHUX OIIHOK KOXHOMY
y3araJlbHCHOMY TIOKa3HUKY, SKHH BHOMpAOTh JUIS OI[IHIOBAHHS IHTETPAJIbHOTO TIOKAa3HHMKA SKOCTI
JISTBHOCTI  OrepaTtopa TelIeKOMYHIKalliif, MPHCBOIOE CBi BaroBuil koedirieHT. OIIHKY 3HAYYIIOCTI
3MIACHIOIOTh Y BITHOCHUX BeIMYMHAX (Cyma BCiX BaroBUX KoeQil[i€eHTIB MOBUHHA JOPIBHIOBATH OJMHHUIII).
InTerpanbHuii mokasHUK sikocTi K, 004YMCITIOITH 33 (GOPMYIIOL0:

| J L
on d\'i o()

K}l = a Kl’li M}’li +a KMJ MMJ +a K0| M0| 4 (2)
i=1 ]:1 |=1

ae |, — KUIbKICTh IOKa3HUKIB SKOCTI IOCIYTH, OOpaHMX €KCIIepTaMH AJs PO3PaxyHKy iHTErpalbHOrO

MOKA3HUKA, K"i — 3HAYEHHS | -T0 y3arajJbHEHOro IMOKa3HHWKA SIKOCTI TOCIYTH; M"i — 3HAYEHHA | -TO

BaroBoro koedirieHra i3 |, Ui y3aralbHEHUX MOKa3HUKIB SIKOCTI MOCTYTH; J,, — KUIBKICTh ITOKa3HUKIB

SKOCTI po0OTH Mepeki, OOpaHMX eKCIepTaMH JUIS PO3PaxyHKY IHTErpajbHOro IMokasHuka; K My~

3HAYEHHS |-TO y3arajJbHEHOTO MOKa3HUKA SIKOCTI poOoTH Mepexi; M — 3HAYCHHS | -TO BaroBOIr0

Mj
koediieHTa i3 J,, JUIA y3araJbHEHUX MOKA3HUKIB SIKOCTI poOOTH Mepexi;, Lo — KUIbKiCTh MOKa3HHKIB
SIKOCTi 00CTYrOBYBaHHSI KOPUCTYBadiB, OOpaHHUX EKCIIePTaMH JUIsl PO3PaxXyHKy IHTErpalbHOTO MOKa3HHKA,;

Ko — 3HaUCHHS | -T0 y3arajbHEHOro MOKa3HUKA SKOCTi poOoTH Mepexi; M o — 3HAUCHHS | -ro BaroBoro

koedimienTa 3 Ly s y3aranpHEHHX MOKa3HUKIB SKOCTI poOOTH Mepexi.

[Tpu BubOpi BaroBux koedimieHTIB HEOOXiHE BUKOHAHHS YMOBH

| J L,
J o" o
a Ml’li +a MMJ +a M0| =1' (3)
i=1 ]:1 |=1

s onucy Ta BU3HAUCHHS SIKOCTI TMOCHYT IHIIMX BIIOMHX TENEKOMYHIKAIIHHUX MEpek, 30Kpema
KOMIT IOTEPHHX MEPEX, BHKOPUCTOBYIOTh TOAIOHI 10 OMHMCAaHOI BWINE MOJENTI, SIKI BPaxOBYIOTh
oco0IMBOCTI Takux Mepex. Jocmingumo ocobnuBocTi 3a0e3neueH s SKOCT1 MOCTyTr Ha MPUKIai MichKOl
TeneOHHOI Mepexi Ta JTOKAIBHOI KOMIT I0TEPHOT MEpEexKi.

HocaimxenHs ocodauBocTei 3a0e3neyeHHs AKOCTI MOCIYyT
y TejiepOHHMX TA KOMIT' OTEPHUX Mepe:Kax
3a BHIaMU KOMYyTallil TEICKOMYHIKAIliiHI MepeXi MOIUISIFOTh Ha HEKOMYTOBaHI i KoMmyToBaHi (3
KOMYTAIIi€l0 KaHaliB, MoBigoMieHb, nakeriB).[3]. [Ipu 3milicHeHHi komyTaii KaHamiB (IEKTPUYIHUX Kil)
YCTAQHOBJIOIOTh OKPEMHIl KOMYTOBaHMH KaHal 3B'S3Ky MDK MpUAMaIbHAM Ta TMepenaBaibHUM
aO0OHEHTCHKUMHU TPUCTpOsiMHU. [Ipu KomyTamii MOBIIOMJIEHP MDK NpPUHAMaIbHUM Ta IepeaaBabHUM
a0OHEHTCHKUMU TIPUCTPOSIMH OKPEMHI KaHall 3B'sI3Ky HE BCTAHOBIIOIOTH, a TOBIJIOMIICHHS IEPElaloTh
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4yepe3 MEpPeKy, A0 SKOi MiJ €IHAHO Il MPUCTPOI, BIAMOBIAHO 10 3aJaHOi CUCTEMH MPIOPUTETHOCTI 3a
MeBHUM MapmpytoM. [Ipy KomyTallii makeTiB MOBIJOMIICHHS KOpHCTyBada po3OMBAaIOTh Ha ApiOHIIIi
YaCTUHH — MAKETH, PHUOMY KOXKHUH MMAKeT MiCTUTh CIy>kK00Be ToIe i 1moJie TaHuX.

VY MicbKuX Tele(OHHUX MEpEKaX TPaIUIIHHO 3aCTOCOBYIOTh KOMYTAIlil0 KaHAJIB, a B JIOKAJIbHUX
KOMIT IOTEPHHX MEpekKax — KOMYTAIIif0 MTaKeTiB.

TunoBy cTpykTypy MichbKoi Teae(hOHHOT MEpexXi 300pakeHO Ha puc. 1, a JIOKaJIbHOI KOMII' FOTEPHOT
Mepexi — Ha puc. 2. Ha puc. 1 moznaueno: TA — tenedonnmii anapar; BK — By3on komyramii; [1C —
mincraniis (koHuentpatop); AJl —aboneHTcbKa JiHist; 3J1 — 3’ etHyBaHa JIiHis.

TA TA

TA

Puc. 1. Tunosa cmpykmypa micokoi mene@onnoi mepedici

Cepsep <«
E <« Z Komyrtatop m
JmN <>
Komytatop 1 KomyTtatop 2
e 9 1 6 9
« 5 « 5
|

Komm'rotep 1 Komm'torep 2 Kowmm'torep 3 Kowmr'rotep 4 Kowmr'rotep 5
Puc. 2. Tunosa cmpykmypa noxaniernoi Komn' iomeproi mepesici

PosrisiHemMo peranpHilIE BIUTUB TapaMeTpiB MPOAYKTHBHOCTI MEPEXi HA MapaMeTpH SIKOCTi TIOCIIYT.

BaxTMBUM MOKa3HUKOM SKOCTI TOCIYT IH(POBOT MeEpexi € MBHUAKICTh NepeaaBaHHS OiHApHOL
iHpopMmanii (nanux) V,; (6ir/c), mo KopiBHIOE:

VEINL 4)
ne |, —cepenns kinbkicts iHdopmanii (6it), aKy nepenarots 3a yac T, (c).

Ha erami BcTaHOBIICHHS 3’ €{HAHHS TOBOPHUTH IPO IIBHIKICTH HEKOPEKTHO, a JOIILHO OI[IHIOBATH
TPUBATICTh YCTAHOBIIEHHs 3'€IHaHHA T,. 3a pe3ylbTaTaMH JOCIIIKEHb YCTAHOBJIEHO, IO B MICBKHX
Tene)OHHUX MEpeKax BOHA € HE3HAYHOI W He mepeBulnye 1 XB NMpH HaJaHHI TOCIYTH TepeaaBaHHS
MOBHHX CHWTHaliB i 1-2 XB — mepemaBaHHs AaHUX (32 YMOBH, IO HE BiJIMOBICHO y BCTAaHOBIICHHI
3’eqHaHHs). Y JIOKaJIbHUX KOMIT FOTEPHUX MEpeKaxX TPHBATICTh YCTAHOBIICHHS 3’ €IHAHHS MOXKe OyTH B
Mmexax Bin 0 XB (SKIIO 3’ €IHAHHS KOMIT' FOTEpa 3 MEPEXKEIO 3AIHCHIOIOTh P CTAPTi OMEpaIliifHOl CHCTEMU
KoMIT foTepa) 10 1—2 xB (K10 HEOOXiAHO OTPHUMATH JTOJATKOBI TIOCIYTH 3B’ 13Ky, HAIPUKIIAJ, YCTAHOBUTH
3’ €IHAHHS 3 BiJUTAJICHUM CEPBEPOM).
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Ha erani nepenaBannsi iHdopmaiii kopucTyBaua B MiChKil TeneOHHIH MepeKi HEKOPEKTHO
TOBOPUTH TIPO IIBHIKICTH NEPEAaBaHHs aHAJOTOBUX MOBHHX CHTHAJIIB Yepe3 aHaJ0roBi a0OHEHTChKI JIiHii,
ayie MIBHJIKICTh TepefaBaHHs ONU(PPOBAHUX MOBHHX CHTHAIIB MK HU(PPOBHMH BY3JIaMH KOMYyTallii €
MOCTIHHOI BEIUYMHOK i CcTaHOBUTH 64 kOit/c (WIBHIOKICTH OCHOBHOrO IHdpoBoro kaxamy). I[lpu
nepenaBaHHl JIaHUX 4Yepe3 KOMYTOBaHI TeneOHHI KaHaIW 3B 53Ky IMIBHIKICTh TAaKOX HE IMEPEBHUILYE
64 x6it/c, a TpW 3aCTOCYBaHHI BHIICHHX Tele(OHHHX KaHAIIB 3B'SA3Ky Ta HAWOUIBII IIBHIKICHOI
texuonorii VDSL — 52000 k0it/c. YV JOKaqbHUX KOMIT IOTEPHUX MepekaxX MIBHIKICTh TepenaBaHHs
udpoBoi iHbopMaIil € 3MIHHOK BEIUYUHOK, IO 3AJIKHTh BiJl 3aBaHTaXCHOCTI Mepexi (KUIbKOCTI
KOPHCTYBa4iB Ta iHTEHCUBHOCTI OOMiHY iH(pOpMAIli€l0 MK KIHIIEBHUM OOJIaHAHHSM KOPHCTYBadiB Ta/abo
cepBepaMH B TIEBHHMI 4Yac Ha MOMEHT JOCTI/DKCHHS, a TaKOX TOIMOJNOTii Mepexi Ta MaKCHMalbHUX
MIBUJIKOCTEW TepeAaBaHHs iHQOpMaIii dYepe3 MOPTH MEPEKeBOro oOnagHaHHA, IO Oepe ydacTb Y
nepeaaBanHi iH(popMaIlii KOHKPETHUX KOPHCTYBAYiB), i HE MIEPEBUIIYE MAKCHMAJIbHOI MIBUAKOCTI 3r1THO 3
00paHOI MEPEeKEBOI TEXHOJOriEr0 (HampuKiIazd, Ui JOKAIBHUX KOMIT FOTEPHHX MEpPEeX Ha OCHOBI
texuojorii Ethernet makcumaneha mmBuakicte gopisaioe 10, 100 a6o 1000 M6it/c). Ilpu mpomy
MPOITYCKHA 3JIATHICTH JIOKATBHOI KOMIT IOTEPHOI MEpEXi PO3MOJUIAETECSA MK yciMa KOPUCTYBa4aMH, 1 YUM
ix OuIblle Ta OULIbIIC BOHM HAMAralrOThCS IEPENaTH IAaKeTiB y MEpPeKi, THM MEHIIA IIBUAKICTH
nepenaBanHs iHopMarii okpemoro kopucryBada. CyTTeBUM OOMEXKYIOUMM (aKTOPOM IPH TepeaaBaHHi
iH(OpMAaIil € TOMOJIOTis JIOKAIBFHOI KOMI FOTEPHOT MEpeki Ta MaKCUMallbHi IIBHJKOCTI TepeJaBaHHs
iHopMaIii yepe3 MOPTH MEPEKEBOro oOJajHAHHA. THIIOBHMH € KOMYTaTOpH Ha OCHOBI TEXHOJIOTil
Ethernert mms poGoumx Tpym, mo MaTh 24 TOPTH IUIA Iix €IHAHHS OONagHAaHHS KOPHCTYBadiB 3i
mBuakicTio 100 M6it/c Ta 2 mopTH I TMiA’ €IHAHHS 10 KOMYTaTOpPiB BEPXHBOIO PIiBHS 3a iepapXi€io 3i
mBuakictio 1000 Moit/c. ¥ Takomy BHIaaKy mpu crnpoOi BCix 24 KOPUCTYBayiB OIHOYACHO MEpeiaBaTH
JaHi KO)KHOMY 3 HHX Oymae 3a0e3leueHo IIBHIKICTH, M0 He mepeBuinye 82 Mbit/c (sSkmio 3aificHeHo
arperartiro ABox mopTie 3i mBuaAkocTaMu mo 1000 Mb6it/c st mix’ eHAHHS 10 KOMYTAaTOPiB BEPXHBOTO
piBHs) 1 41 MOit/c (K110 AJIs i €IHAHHS 0 KOMYTaTOPIB BEPXHBOI'O PiBHS BUKOPHCTAHO OJWH TOPT 3i
mBuakictio 1000 M6it/c). OTke, y I[bOMY BHITaKy CITIBBIJHOIIEHHS MK KITBKICTIO aOOHEHTCHKMX JIiHii
Ta 3'€JHyBaJbHUX JiHii piBHEe 2,4:2 a60 2,4:1. SIKi0 KOMyTaTop BEpXHBOrO piBHA Ha 24 moptH (OaMH
MOPT BHUKOPHCTAHO JUIsl M’ €IHAHHS [[BOTO KOMYTaTopa J0 IHIIUX MEPEKEBHX KOMYTATOPIB BEPXHLOT'O
piBHs) 00 €qHye 23 Takux KoMyTtaropu pobouux rpyn (M0 mix €HAHI O HHOrO 3i MIBUAKOCTSMH
1000 M6it/c), TO CriBBiTHOIIEHHS MK KITBKICTIO aOOHEHTCHKUX JIiHIM Ta 3’ €IHYBaABHMX JIHIH y Takii
JIOKAJIbHIA KOMII FOTepHIM Mepexi cTaHoBuTh 55,2:1, 110 HEraTMBHO BIUIMBAE€ Ha SKICTh mociyr. Ciifg
3a3HAYMTH, 110 B JIOKAJHUX KOMII FOTEPHUX MEPEKax TaKOXK IepenaroTh CIIy:KOOBY iH(opMallito, 1o
3MeHInye (aKTHYHY HIBHIKICTH mepenaBanHs iHdopmaiii kopucryBauiB Ha 10—-15 %. Takoxx HMIBHIKICTH
nepenaBanHs iH(OpMallii € MEHIIOK BIBIYI B JIOKAILHUX KOMIT FOTEPHUX MEPEXax, y SKUX BUKOPHCTAHO
HaIBIYIJIEKCHUH PEKUM TIepeaBaHHs.

MOXIMBUMH METOJAMHU IMIJBHINCHHSA CTaOUILHOCTI IIBHAKOCTI IiepenaBaHHs iHopMalii B
JIOKAJIbHUX KOMII IOTEPHUX MeEpeKax € 3HIDKEHHS MIBHIKOCTI mepenaBaHHs iHQopmaiii Ha moprax
MEPEeXKCEBUX KOMYTAaTOpiB, IO MIAKIIOYEHI 10 KIHIEBOrO OOJIaJHAHHS KOPUCTYBadiB, MUIIXOM
BHKOPHCTAaHHS KOMYTAI[IfHOrO OONagHaHHSA, IO Iependadae TaKy MOXJIUBICTh. TaKoK IOLUIBHHM €
BHUKOPHUCTaHHS aJITOPUTMIB TIpiopuTH3alii Tpadiky.

Tpusanicts posipaHHs 3'€AHaHHA T,, B TelNepOHHMX Mepexax He MepeBUIlye 2¢, a B

KOMIT FOTepHHX — S C.

3a pesymbTaTaMd TMPOBEAEHUX IOCTIMKEHb TOYHICTH (IOCTOBIPHICTH) Ha €Tami BCTAHOBIICHHS
3'€HAaHHS B Cy4aCHHMX TeJIC(POHHUX Ta KOMII FOTEPHUX MEPEKaxX € TOCTaTHHO BUCOKOI. OKpeMi BUIAAKH
HEMOYKJIMBOCTI KOPEKTHOTO BCTAHOBJICHHS 3 €IHAHHSI B MICBKUX TEIC(POHHUX MEpPEKaX IEePEBaKHO
OB’ sI3aHI 3 MOMUJIKAMU KOPHCTyBadya MpH HaOOpi HOMEpa Ta HECIHPABHICTIO KIHIIEBOTO OOJIaTHAHHS
KOPHCTYyBaya, a HeCIPaBHICTh 00J1aIHAHHS OMepaTopa TEICKOMYHIKAIlif € MaJTONMOBIPHO. Y JIOKAJIbHUX
KOMIIT' FOTEPHMX MeEpekax KpiM IMOMHJIOK KOPHUCTyBauya IIpYd BCTAHOBJICHHI 3’ €HAHHS Ta HECHPaBHOCTI
KIHIIEBOTO O0JIaJIHAHHS KOPHCTyBadya CYTTEBO YCKJIQJHUTH a00 YHEMOXKJIMBHTH IPOILEC YCTaHOBJICHHS
3’ €IHAaHHS MOXKE 3HAYHA TIEPEBAHTAXKEHICTh MEPEXK.
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Tounicte (moCTOBIpHICTH) MpH mepenaBaHHI iH(opMmalii B aHaioroBiii Qopmi OIIHIOOTH 3a
JIOTIOMOTO0 CePEIHbOKBAIPATUYHOIO BIIXWIICHHS HPHIHATOrO0 CHTHANY BiHOCHO Tepemanoro [9], a B
upoBiit Gpopmi — iiMoBipHOCTI GiToBOI Momuiku P; (6e3po3mipHa BenmurHa) a00 CHMBOIBHOT TOMUIIKH

P... (0e3po3mipHa BemmuwMHA) MpH 3aJaHill MBUIKOCTI IepeJaBaHHS NaHUX Vj; [3], sKi I1OpIBHIOIOTH

BIJIHOIICHHIO KUIBKOCTI MPUUHATUX i3 MOMHIIKOI OiTiB (CHMBOINIB) 10 3arajbHOi KUTBKOCTI TepeIaHux
OiTiB (CMMBOJIIB) BiAOBIIHO.

CepenHbOKBaIpaTUYHE BiXWIICHHS TP TepefaBaHHi iHpopMaIlii B aHAI0roBid popMi HOPMYETHCS
BIMOBIIHUMH BHMOI'aMH JO TEJIIEKOMYHIKAI[IMHOrO 0O0JaJHaHHSA, TOMY HOr0 3HAYEHHS JeTaJbHO
posrisinatn He Oynemo. Ilpu mepemaBanui iHdopmanii B mmdposiit ¢opmi uepe3 aOOHEHTCHKI JiHIT
MICBKHX Tele(OHHHX MepeK IMOBIpHICTH OITOBOT MOMMIIKH, SK MpPABWJIO, KOJHBAETHCS B MeEkKax

10°° £ P £ 1073, a yepe3s 1UGPOBI 3’ €IHYBaJbHI JiHIi 10° £ P £ 10°°. Skmo B nuQpoBii

3’ eIHyBaJbHIA JiHIT 10°% £ P;, Taky miHifo BUBOIATH 3 eKCIUTyaTallii sK aBapiiiHy. Y IJOKalbHHX
KOMIT IOTEPHHX MeEpeXaX IMOBIPHICTh OITOBOI TOMWJIKH TEPEBaXXHO 3HAXOMUThCI B Mexax

108 ¢ P; £10°3, ane MpH TIepeBaHTAKEHHI MEPeX BUHUKAIOTh BTPATH mMakeTiB. YacTka BTpaueHHX

naketiB Moxke gocsarath 10-15%. ¥V TakoMy BHIIaJKy YCKJIaIHIOETHCS IMPOIEC IepeaaBaHHS TaHHX,
OCKUTBKH JIOBOJMTHCS TIOBTOPHO TepefaBaTd BTpaueHi mnakerd. [lpuw mnepemaBaHHI MyJIbTUMEIIHHOT
iH(OopMaIii MepekaMH i3 BTpaTaMH MaKeTiB TOYHICTh Pi3KO TOHIKYETHCS, OCKUTBKM MAaIOTh Miclle BTPaTH
OKpEMHUX BiJieo- a00 3BYKOBHX (pparMeHTiB, a TakOX MOPYIIYEThCS CHHXPOHI3aIlis Bille0- UM 3BYKOBHX
norokiB. [Ipu Brpatax makeriB, 6utbmmx 3a 20-30 %, y cydyacHHX KOMIT IOTEPHHUX MEpeKax IepelaBaHHs
MYJIBTUMENIRHOI iHpOpMAIiT TPAKTHYHO HEMOXKITUBE.

TouHiCTh (IOCTOBIPHICTB) MPU PO3ipBaHHI 3’ €IHAHHS K y MICBKUX TelneOHHHX Mepekax, TakK i B
JIOKAJIbHUX KOMII FOTEPHUX MEpeXKax € BHCOKOI, 32 BHUHATKOM BHIIAJKIB “3aBUCAHHS” TMPOrPaMHOTO
3a0e3MevyeHHs] Ha KOMIT I0Tepax KOPHCTYBaviB UM 3HAYHOTO MIEPEBAHTAXECHHS KOMIT FOTEPHUX MEPEK.

HapifiHicTh TpH BCTaHOBJICHHI 3'€HAHHS B MICBKHX TelNe@OHHMX Mepexax Ta JIOKAbHHX
KOMIIT' FOTEPHMX Mepekax HacamIiepel] 3aJIeKHTh BiJ HaIiHHOCTI (Pi3MYHOro 3’ €JHAHHS MK KIHIICBHM
o0NaJIHaHHSAM KOpHCTyBaya Ta KOMyTalliiHUM OOJalHaHHAM oIrepaTropa TeIeKOMYHIKaliid. Y 3aralbHOMY
BUIAJIKy HaIifHICTh MICBKHX TeNeQOHHMX MEPEX Y BCIX peXHUMax pPOOOTH € BHIIOK MOPIBHSIHO 3
JIOKAJbHUMHU KOMIT IOTEPHUMH MepexkaMmu. Lle TosicHIoeTbes THUM, 10 TeneOHHUH 3B'S30K MK
KOPHCTYyBa4ueM Ta BY3JIOM KOMYyTallil 3a0e3MeuyroTh JIHIEW 3B 3Ky JOBXHHOKO 10 4 KM, a B
KOMII' FOTePHUX Mepekax Ha ocHoBi TexHomorii Ethernet — no 100 m. [lns 3abe3rnedeHHst 3B’ SI3KY
KOMIT IOTepiB KOPHUCTYBadiB y pajliyci JIEKUIBKOX KUIOMETpiB OyIoylOTh TEpUTOPialibHO-PO3MOMIICHI
Mepexi 3 TOMoorieo Tumy “nepeBo” (auB. puc. 2), ToMy iHOpMAIliiiHi TaKeTH KOPUCTYBAUIB MPOXOIATH
MOCHIJIOBHO 4epe3 JeKUIbKa JiHId 3B'S3Ky Ta MEpPEeKEBUX KOMYTATOpPIB, IO TOHMXKYE HaMiIHHICTh
KOMIIT FOTepHOT Mepexi (Hanmpukiag, TpH THMYACOBIH BiJCYTHOCTI €IEKTPOXHBICHHS Ha OJHOMY 3
MEpEeXKEBUX KOMYTATOPIB).

BinmoBa B 3'€iHaHHI B MICBKHX Telle)OHHUX MEpeKax MOXKIUBA 32 YMOBH BiJICYyTHOCTI HEOOXiTHOT
KUTBKOCTI JIiHIM YW KaHaliB 3B’ 3Ky MiX KIHIICBUM OOJIaJJHAHHSIM JIBOX KOPHCTYBadyiB y TIEBHUH MOMEHT
Jacy. BBaxatoTs, 1o TenedoHHa Mepexa 3a0e3neuye BUCOKY SKICTh IIPY BCTAHOBJICHHI 3’ €THAHHS, SIKIIIO
Ha By3jJaX KOMYyTallil CHIBBIJHOIICHHS MDK KUIBKICTIO aOOHEHTCHKHX JIHIA Ta 3’ €qHYBaJbHHMX JIiHIN
nopiBHioe 3:1, a 3ag0BUIBHY SKICTh — SIKIIO II€ CIIBBIIHOMICHHS CTaHOBUTH D:1. VY JIOKaNIbHUX
KOMIT' FOTEPHHMX MEpPEKaX BIIMOBH B 3’ €IHAHHI € PIAKICHUM SBHILEM.

Hapiiinicte Ha erami mepeaaBaHHsi iHQOpMAIlii KOpUCTYBaya B MIiCBKUX TENEeQOHHHX Mepexax €
BUCOKOI0. SIKIIO mapi KopucTyBayiB OyB BHIUICHHH KOMYTOBaHH TelneOHHHMN KaHai 3B’ 3Ky (KaHai
TOHAJBHOI YaCTOTH), TO BiH Oy/I€ 3ape3epBOBAHNM 3a HUMH JIOTH, IIOKH OJIWH i3 HUX HE PO3ipBe 3’ €IHAHHS.
PosipBanHs 3'€qHaHHS 3 IHIIMX NMPUYMH € MajloWMOBipHUM. Ha BiaMiHy Bin TeneOHHUX MeEpex, y
JIOKaJIBHUX KOMIT FOTEpPHUX Mepekax HaJiiHICTh TPH TepeiaBanHi JaHuX € HU3bKor. Le moB’ s3aHo 3 TuM,
10 BCTAHOBJICHHS 3’ €IHAHHS 3 MEPEXEI0 JO3BOJICHE OAHOYACHO BCIM KOPUCTyBadaM, OOJaJHAHHS SKHX
i €JHAHE 10 MEPEXi, ajie YuM OlIbIle KOPUCTYBAaYiB HaMaraTUMyThCsl TepelaBaTh CBOK iH(OpMaIlito,
TUM MeHIa Oyje MBHIKICTh TepenaBaHHs. [Ipu momanblioMy 3pocTaHHI KUTBKOCTI KOPHUCTYBadiB Ta
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KUTBKOCT1 iH(pOpMAIifHIX TaKeTiB KOPUCTYBA4iB y MEpEKi MOXKE€ BUHUKHYTH TEpEBaHTaKEHHS, IO B
OKpeMi Mepioy yacy YHEMOKIIMBHTS TIpoIiec TiepenaBaHHs iHdopmallii B3arasii.

Hapiifinicte Ha erami posipBaHHS 3'€THAHHS B MICBKHX Tele(OHHMX Mepekax Ta JIOKAbHHX
KOMIT IOTEPHHX MEPEXKax BHCOKA 32 BHHITKOM BHIIQJIKy NEPEBaHTKCHHS KOMIT FOTEPHUX MEPEX, KOJIH
HEMOYKJIMBO Hi BCTAHOBUTH 3’ €JHAHHS, HI epenaBaTu iH(pOpMaIliro, Hi pO3ipBaTH 3’ € THAHHS.

Besrieka MichkuX TeneOHHHX MEpPEK € JIOCTATHBO BHCOKOI, OCKUIBKH JIBOM KOpHCTyBauam
BUJUISIOTh OKpPEMHUIl KOMYyTOBaHWH Tene@OHHWH KaHan 3B's3Ky. BuTik iHQopmarii 3 Takoro xaHamy
MOXIIMBUH IMIIE 3a CHPHSHHS oOmeparopa TeIeKOMYHIKaliii abo NDIsIXOM HECaHKI[IOHOBAHOTO
MIIKITIOUEHHS 10 aOOHSHTChKHX JIIHIN, JOCTYII J0 AKUX € 0OMeXeHUM. Buiuii piBeHb O€31eKH Moxe OyTH
JOCSTHYTHIH BUKOPUCTaHHSM CIIEIialIbHUX TpOrpaMHO-anapaTHUX 3aco0iB mmdpyBaHHs iH(opMaIii,
YCTAaHOBJICHUX MDK KiHIIEBHM O0OJalHAaHHAM KOPUCTYBAdiB Ta iXx aDOHEHTChKUMH JiHisiMH. Ha BiaMiny Bin
TeneOHHUX MEPEeXK, Y JIOKAbHUX KOMIT IOTEPHUX MEpEekKax 3a JOMOMOrol0 CIENiaTbHOTO MPOrpaMHOTO
3a0e3MeUYeHHs, yCTAaHOBJIEHOI'0 Ha KOMIT IOTepi OJHOrO 3 KOPUCTYBadiB, MOXJIMBO aHATi3yBaTH
iHpOpMAaIliiiHl MaKeTH IHIIMX KOPUCTYBadiB y MeXaxX OJHOrO CerMeHTy Mepexi. KpiM mboro, BUTIK
iHpoOpMaIii B TakOMy BHITaJIKy MOXJIHMBHHA TaKOX 3a CHPHUSHHS OlepaTropa TEIEeKOMYHIKalid abo mpu
HECAHKI[IOHOBAaHOMY IMIJKIIOYECHHI 00JIaJHaHHS 3JIOBMHCHHKA JI0 JIOKAJILHOT MEPEXKi 3aMICTh 00JIaHAHHS
3apeecTpOBaHOr0 KOPHCTYyBaua YW I1X OJHOYACHE MIJKIIOYEHHS Yepe3 JO0AaTKOBO BCTaHOBJICHHH
MepexeBuil komyrartop. [lingBuieHHs piBHs 0e3MeKn MOXKe OYTH JTOCATHYTE BHKOPUCTAHHSM CIEliaTbHUX
MporpaMHoO-anapaTHUX 3aco0iB mu@pyBaHHs iH(MOpMallii, YCTAHOBIEHHX MDK KIHIIEBHM OOJaJIHAHHIM
KOpUCTYBadiB Ta iX aOOHEHTCHKUMH JiHISIMH, 3aCTOCYBaHHSM MPOrpaMHHUX 3aco0iB IU(QPYyBaHHS
iHpoOpMaIlii, yCTaHOBJICHMX Ha KOMII IOT€paX KOPHCTYBauiB, BHKOPUCTAHHSM y MEpEKi TEXHONOril
BipTyanpHuX JokanbHux mepex (Virtual Local Area Network — VLAN), ¢igpTpyBaHHS 3a JOMOMOTOO
KepoBaHHX KomyTaTtopiB MAC-ampec mnpuCTpoiB, [0 € HEBIJOMHUMH JUIsl aJMiHICTpaTopa MeEpexi,
YIPOBaDKEHHSAM TEXHOJOrii BipryanbHux mnpuBatHux wmepex (Virtual Private Network — VPN),
CHeliaJIbHUMH 3aX0JaMH Oe31eKu 3 00Ky aJMiHICTPAaTOPiB MEPEXKI Ta MpaBUIaMUd POOOTH B MEPEXKI TOIIO.
ToMy B 3arambHOMY Ha eTamax YCTAHOBJICHHS 3 €JHaHHS, IepepaBaHHs iHQopmarii kopuctyBada Ta
pO3ipBaHHs 3’ €IHAHHS PiBEHb OE3MEKH B MICBKUX TElNe(QOHHUX MEpekKaxX € BHUCOKMM, a B JIOKaJbHHX
KOMIT IOTEPHHX MEpekax — HU3bKUM, X04a B 000X BHUMAJKaXx MOXE OyTH MiJBHINEHHN 3aCTOCYBaHHIM
crieriaIbHUX 3aco01iB YU TEXHOIOT1H.

OCHOBHI pe3y/bTaTH MPOBEACHUX JAOCIIHKCHb OCOOJMBOCTEH 3a0e3MeUeHHs SKOCTI IMOCIyr y

Mmicbkux TenepoHHux mepexax (MTM) rta nmokanbHHX KoMl rorepHHX Mepekax (JIKM) HaBemeHo B
Tabm. 2.

Tabauys 2
3HavYeHHA MapaMeTPiB IKOCTI MOCJYT Yy 3aJ1€:KHOCTI Bi mapaMeTpiB
NMPOAYKTHUBHOCTI VISl MiCbKUX Tesle()OHHUX Mepesk Ta JOKAIBHUX KOMI I0TEPHUX Mepex

QOS HJBHI[K.ICTL Tounicts (moxubxa) HaniiiHicTh besneka
(TpuBasicTh)
NP MTM JIKM MTM JIKM MTM | JIKM | MTM |JIKM

VYcraHoB- E E g %

JIEHHs! T, £1xs. T, £2xs. Bucoka Bucoka g g 2 2

3’ € IHAHHS ) @) M T
Ilepena-

< < < <

iHZ)a:pH;a Vo £ Vol 1109ep £10% |10 £ P, £10°3 s i8¢

- . . 6 6 = = = =

il xopuc- £ 52000 x6it / ¢ |£ 1000 M6iT/c M T Mm T
TyBaua

Po3ipBan- g E g %

HS T,,£2¢ T, £5¢ Bucoka Bucoka 2 g ] 2

3’ €ZIHAHHA /M o m am
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Sk BUOHO 3 PE3YNbTATIB JOCTIKEHb, 3a IIBUIKICTIO TepeaaBaHHs iH(OpMaIlii JIOKalbHI
KOMII' FOTEPHI MEPEeXKi 3HAYHO IMEPEBaKalOTh MIChKI Tele)OHHI Mepexki 3a MPUOJU3HO OJHAKOBOI'O Yacy
BCTaHOBJICHHSI 3’ €JIHAHHS Ta Po3ipBaHHs 3’ €IHaHHS. TOYHICTH NPH TepeqaBaHHi iHdopMallii B 3aratbHOMY
BHUIIA B MICHKHX TeNeOHHMX MEPEKax, a B pSKUMax yCTAHOBJICHHS 3’ €THAHHS Ta PO3ipBaHHSA 3’ € HAHHS
NpHOJIM3HO TaKa cama, SK 1 B JIOKAJIbHUX KOMIT IOTEpHUX Mepexax. HaxifiHicTh Ta Oe3meka JIOKalbHUX
KOMIT IOTEPHHX MEPEXK Yy 3aralbHOMYy € HI)KUYOI TIOPIBHAHO 3 Telne)OHHUMH MeEpexamu, MpoTe
MOXIIUBICTh YCTAaHOBJICHHS 3’ €JJHAHHS MPH BEIWKIH 3aBAHTaXEHOCTI MEPEX € MEHIIOK IOPIBHSHO 3
JIOKaJIbHUMH KOMIT' FOTEPHUMH MEpEKaMH.

BuchHoku

Po3risHyTo BioMi MOJENI SIKOCTI MOCIYT TEICKOMYHIKAIIHHUX Mepex. JlocaiKeHo ocoOIMBOCTI
3a0e3MeueHHs AKOCTI MOCIyT y Telle) OHHUX Ta KOMIT I0TEPHUX Mepekax. Ha miacraBi mboro A0CiHKSHHS
BCTAHOBJICHO, IO MIChKI TeIe(OHHI MEPexi, M0 3AIMCHIOTh KOMYTAIlil0 KaHAJIIB MpU IepeaaBaHHI
iHpopMaIii KOpHCTyBauiB, y 3arajbHOMy 3a0e3le4yloTh BHWINY TOYHICTb, HAJIHHICTH Ta Oe3meKy
MOPIBHSIHO 3 JIOKAJIbHUMH KOMIT IOTEPHHMH MepeXaMmu, 10 3AiHCHIOITh KOMYTAIlio iH(opMamiiHux
nakeriB. CyTTEBOIO TIepeBarol0 JIOKAILHUX KOMIT IOTEPHUX MEPEK HaJl MICBKUMH  Telle(OHHUMH
MepexaMu € 3a0e3MeYeHHs] BUIOI MIBUJIKOCTI MepeaaBaHHs iH(popMallii KOpUCTYBAYiB, X04a HETOIIKOM €
HECTAaOUIBHICTD I[I€] MIBUAKOCTI. PO3MIISIHYTO METOAM MiABUIIECHHS CTaOLIBHOCTI MIBUIAKOCTI TIepeaaBaHHs
iHopmarii kopucryBadiB. [lokazano, 10 piBeHb O€3MEKH B JIOKATBHUX KOMIT IOTEPHHX MEPEKAX MOXKE
OyTH TminBUIIEHUH 3aBasku Bukopucranaio TexHomorii VLAN, dinpTpyBanHs 3a 10MOMOrol0 KepoBaHUX
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poOOTH B MEpEXi TOIIO.
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