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OLIHKA KLJIBKOCTI IHOOPMAIIIMHUX ITOTOKIB B
KLIJIBIEBIA MEPEKI HA OCHOBI KOMYTATOPIB ETHERNET
3 IMMIATPUMKOIO ITPOTOKOJIY STP

B crarTi oTpMaHO aHANITHYHUI BUPa3 JUIs OLIHKA MaKCUMaJIbHOI KiJIbKOCTI IIOTOKIB B TPAKTaX Iepena-
4i KiJbLEBOT MEPEKi JUIsl JOBUIBHOI KiNIBKOCTI BY3IiB (KOMYTaTOpIB), SIKMH 103BOJIsIE BU3HAYUTH HEOO-
XIIHy NpOIyCKHY 3/IaTHICTh TPaKTiB mepenadi KineleBux mepexx Ethernet 3 ypaxyBanHsAM poOOTH mpo-
tokony STP.

In this paper an analytical expression for maximum estimating the number of threads in the channel
network with ring topology to an arbitrary number of nodes (switches) has been given. This expression
allows to reguired the necessary bandwidth in the channel network with ring topology using the protocol
STP.

B craThe MOIy4YEHO AHAIMTUYECKOE BBIPAKECHHE IS OLCHKHM MAaKCHMAIBHOTO KOJHYECTBA IIOTOKOB B
TpaKTax Iepeadyd KOJIbLIEBOH CeTH JUIs IIPOU3BOIHLHOIO KOJIIMYECTBA y31I0B (KOMMYTAaTOPOB). DTO BBIpa-
JKEHHE MO3BOJISIET ONPEACIUTh HEOOXOAUMYIO MPOITYCKHYIO CIIOCOOHOCTh TPAKTOB HEpeiadl KOIbIEBBIX
cereit Ethernet ¢ yuetom pabotsl nporokona STP.

Texnooria Ethernet € onHi€r0 3 EKOHOMIYHMX, IIBHAKICHUX 1 BUTIIHUX 3 TOYKH
30py Butpar [1]. B Tenepimmiit uac go mepex Ethernet Bce yacriiie mpea'ssBiIsOTHCS
MiBUIIEH] BUMOTHU 0 MOKA3HMKIB HAMIAHOCTI, SIKi B OUILIIOCTI BHITAAKIB MOKHA 3a-
0e3MeUYnTH NIUITXOM BUKOPHUCTAHHS MEPEXKi 3 KLTBIIEBOIO TOTIONOTIEO [2, 3].

IIpu peamizamii kinereBoi mepexi Ethernet, Tpeba BUKOPHUCTOBYBATH MPOTO-
kon STP, Tak six Texnonorist Ethernet y 6a3oBoMy BapiaHTi He MIATPUMYE KiTbLEBY
tomosorito [1-4]. EdexruBHe (QyHKIIOHYBaHHS MepeXi HEMOXKIMBE 0€3 MpaBHIIb-
HOTO BHOOPY TMPOITyCKHOI 3aTHOCTI TPaKTiB Mepemadi Mix By3namMu Mmepexi. Ha
eTarni MPOEeKTYBAaHHS KiJIBIIEBOI MEPEXi OJHUM 3 BaXKJIMBHX 3aBJaHb € PO3PaXyHOK
HEeOoOXIiTHOT MPOIYCKHOI 3JIaTHOCTI TPAKTiB Iepejadi, Ky MOXKHAa BU3HAUUTH SIK
MaKCHMaJIbHY KUNBKICTh iH(OPMaIfHUX MOTOKIB B TpakTax repepadi. Takum 4u-
HOM BHHHUKA€ akTyajJbHa 3aJada BH3HAYCHHS MAKCHMaJbHOI KiJIbKOCTi TOTOKIB B
TpaKTax mepeaadi KiIbIIeBOI MEPEsKi 3 METOIO OLIHKU IPOITYCKHOI 3JaTHOCTI.

Meroto poOOTH € OTPUMaHHS aHATITHYHOTO BHPA3y VIS OLIHKH MaKCHMallb-
HOTO YMCJIa TIOTOKIB B TPaKTax Iepeadi KUIbIIeBOT Mepexi 3 TOBIJIbHOIO KUTBKICTIO
BY3JiB Ha OCHOB1 KOMYTaTOPiB.

J1s OWiHKKM MaKCHMalbHOI KUTBKOCTI TTOTOKIB PO3TIITHEMO KUTBIIEBY MEPExKY
Ha NMPUKIIal Mepexi 3 6 By3iamu, e BBElIeHI Taki yMOBHI IIO3HAUCHHSI:

M; — koMyTaTop i-ro By37a;

L;; —3’enHyBaNbHAa JiHid MiXK y3]1aMH i Ta j;
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Fy — 3aranpHMiA OTIK, 1110 MPOXOIUTH IO JiHIT Lj/;

Jij — MOTIK Mix By3namu M; Ta M;;

B nanomy npuknani 6yaeMo BBakaTH 1o M| — KOPEHEBHI KOMYTATOp, a JIiHis
L34 — mTygHO BigkmodeHa mpoTokonoMm STP.

L 3/4
Pucynoxk 1 — [Ipuknan mepexi 3 KUTLEBOIO TOMOJIOTIE MpU poOOTi mpoTokomy STP

3HaleMo BUpa3, SKUHA JO3BOJISE OOYUCTUTH MaKCUMAIIbHY KiTbKiCTh TIOTOKIB
y IOBUIBHIH JIiHIT B KUTbLIEBIH Mepexi 3 Oyb-SKOI0 KUIBKICTIO BY3IIiB, IIPH BUKOPH-
craHHi nporokony STP.

CriouaTKy 3HaWIeMO KUTBKICTh TTOTOKIB y OyIb — sIKil JiHiT Kiabisd. {1 boro
po3i0’emMo HOro YMOBHOIO JIiHIEIO y AOBIIBbHOMY Michi. OIWH KiHeup IiHil, SKAN
po30uBae Kijblie, IOBUHEH MEPETUHATH Ty JIHIIO, B SKI MM IIYKaEMO KiIBbKICTh
MMOTOKIB, & IHIIWI KiHEI[h TOBHHEH NICPETHHATH JIIHIIO, SIKa po3ipBaHa, a00 BiIKITO-
yeHa nporokosioM STP. Hanpukmaz, po3i6’emo Kinblie y JiHil Lj,, K 1€ TOKa3aHO
Ha puc. 2, a.

Obnactb 1

O6nactb 2

a
Pucynok 2 — Po30uBaHHS KiJIbLsT YMOBHOIO JIiHI€IO (@) Ta po3moALT Ha 2 yMOBHI obiacTi (6)
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Jlani BU3HAYa€MO CKiTBKH BY3JIB IepeOyBae 1o OJHY CTOPOHY JOCIIIKYBaHOT
ninii (1o posipBaHoi) i N0 iHNry. TakuM YMHOM, OTPUMYEMO JBI HOBI 00JacTi, sIKi
mokaszaHi Ha puc. 2, 6. Koxumii komyTatop 3 obmacti 1 Moxe 3B’s13aTHCA 3 KOX-
HAM KOMyTaTopoM obmacti 2 i 3B’a30K Oyae 3miMiCHIOBATHCS dYepe3 JiHi0 Ljp.
[peacraBumMo 110 Bci KOMyTaTopH 3 00macTi 1 MaroTh 3B'SI30K 31 BCIMa KOMYTaTO-
pamu 3 obmacti 2 (KoKeH 3 KOxHHM). ToJi [T TOro 1mo0 BU3HAYHUTH KUTBKICTh IMO-
TOKIB, SIKi POXOIATH Yepe3 JaHy JiHiI0, MOKHA TIEPEMHOKHUTH KUTBKICTh KOMYyTa-
TOpIB 3 oOmacTi 1 Ha KUTBKICTH KOMYTaTOPIB 3 00MacTi 2.

Po3nonin Ha 1Bi 00s1acTi MOYKHA MPEICTABUTH SIK B32EMO3B 130K MIXK BY3JIaMH
y IHIIOMY BUIJISIII TaK, SIK [1€ ITOKa3aHOo Ha puc. 3. TakuM YMHOM TOTOKH: f};, f1/3,
Jfans farss fsn> f535 Jfor2» fo3 IPOXOMATE WO JiHil L, KoM JiHis L34 — po3ipBaHa, Ha
puc. 3 BOHH 3HAXOAATHCS Y MYHKTUPHOMY KOJIi.

Pucynok 3 — Harnsnauii B3a€MO3B’ 130K MK By3/IaMH y KUTBII

UYmcao mOTOKIB MOKHA 3HAUTH K MOOYTOK YHCIIA BY3IIB, SIKI 3HAXOAATHCS B
KOKHiH 00J1acTi, TOMY AJIsl TOTO 1100 3HANTH MaKCUMaJIbHY KUIbKICTh TIOTOKIB Y JIi-
HisIX 3 Oy/AB-SIKOIO KUIBKICTIO BY3J1iB, IPU BUKOpUCTaHHI potokoiry STP, po3i6'emo
KiJTbIle HA 2 PiBHI YaCTWHU YMOBHOIO JiHi€0. SIKIO KUTBKICTH BY3IIB Y KUIBII He-
mapHa, TO po30WUTH Kijblle Ha ABi 001aCTi, y SKUX KUTBKICTH BY3JIiB IOPIBHIOIOTH
IpYT ApYTy, HEMOXIIUBO. TOOTO y pe3ynbTari pO30MBKH MU OTPUMYEMO, LIO Y OJ-
Hill 00nacTi OyJie Ha OAMHUITIO BY3JIiB OLIbIIE,HIXK y APYTii o0yacti. Y TakoMmy pa-
31, BigHOMIEHHS N/2, sike XapaKTepu3ye KiJIbKICTh BY3JiB B OJHIA o0macTi, Oymemo
OKPYTJISITH B OUTBITY CTOPOHY, a y ApyTiid obmacti — y meHury — N/2. SIKmmo k KifTb-
KICTh BY3JiB Y KUIbIIi MapHA, TO KUIBKICTh BY3JB B 00JIACTi TOPIBHIOIOTH OJIUH OJ1-
HoMy. ToOTO y Takmii crocid MOKHA PO3MICTHTH BY3JIH MEPEXi 10 00JacTsIM, 100
KUTBKICTB BY3JIiB B 001acTsIX Oyiu piBHUME N/2.

[TepeMHOXKyI09M KITBKICTh BY3JTIiB Y YTBOPEHHX OOJIACTSIX, OTPUMAEMO Mak-
CHUMAJIbHY KUJIBKICTh TIOTOKIB, SIKa MOXE ITPOXOJUTH y TPaKTi Hepenadi KilbLeBOi
Mepexi 3 OyIb-SKOI0 KUTBKICTIO BY3JI1iB, IPH BUKOpUCTaHHI poTokony STP:
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ne N — KiIbKIiCTh KOMYTaTOPIB Y KiJIbIIi.

BucHoBku. OTprMaHO aHATITHYHAN BHpa3 IS OMIHKA MaKCHMAJIbHOI Kilb-
KOCTI TIOTOKIB B TpaKTax mepeaadi KUTbIeBOT Mepexi I TOBUIBHOT KUTBKOCTI By3-
miB (komyTtaTopiB). Lle# aHamiTHUHMN BUpa3 103BOJISIE BU3HAYUTH HEOOXiIHY Mpo-
IMyCKHY 3JaTHICTh TPAKTIiB Iepeaadi KinpleBux Mepex Ethernet 3 ypaxyBanasaM po-
6otu mpotokoiry STP.
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PE3YJIBTATBI YUCJIIEHHOI'O MOJAEJIUPOBAHUSA
PACHIPEAEJIEHUA HAITPSI)KEHHOCTHU SJIEKTPUYECKOI'O
HOJIA ITO MTIOBEPXHOCTHU CTEPKHEBOI'O
MOJIHUEITPEMHHUKA

V crarTi npencTaBiieHi pe3ybTaTH YUCEIbHOTO MOJIEITIOBAHHS PO3IO/LTY HANPY)KEHOCTI EJIEKTPUYHOTO
MoJIsl IO TIOBEPXHi OJIMCKaBKOIpUiiMaua 3aJeXHO Bin pi3HUX (opM cTepkHs. Po3rmsHyTi crepkHeBi
OCKaBKONpHIIMAYi, B Iepepisi AKUX KPYT KBajapar i mpaBmwibHUI mecTukyTHHK. CopMyaboBaHa Ii-
0Te3a Ipo HepeBary OIMCKaBKONpUiMaya KBaJpaTHOTO Mepepizy.

In the article the results of numeral design of distribution of the electric-field tension are presented for
the lightning terminal surface on the different forms of bar. The lightning terminal is considered, in the
section of which circle, square and hexagon. A hypothesis is set forth about advantage of lightning ter-
minal of square section.

B cratee mpezncTaBiIeHbI pe3yIbTaThl UHCIEHHOTO MOIEIHPOBAHMS PACIpe/ie]eHUs] HAIpsKEHHOCTU
9NIEKTPUYECKOTO HOJIS TI0 MOBEPXHOCTH MOJTHHEIIPUEMHHUKA B 3aBUCHMOCTH OT PAa3IUIHBIX HOPM CTEpXK-
Hsl. PaccMOTpeHBI cTep)KHEBBIC MOJHHUCTIPHEMHUKH, B CEUEHHH KOTOPBIX KPYT, KBaJpaT M IPaBHIbHEIN
nrectiyroyibHUK. ChopMyIupoBaHa IUIIOTE3a O MPEHMYLIECTBE MOJHUEIPHEMHHKA KBAaAPAaTHOTO cede-
HHSL
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