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.~ .. ~ :-::....._q_.\OHOcT~ fl .b? ~J () _ \: ' Ih! . B uocAe,\H~e AeCHTUN ~ rHe ,. 1jypH1 .1 \ 1 pa '\H i: nteM \tHKpo-

II[ ,) q ercopHOH H'XHHKH 11 3AeKTpOHl1KH Hd6NOAaPTCSI Pe [1(1< i ellC!lli 1e BHeAP•' llHe 

0 ~ cp· ~ PY )tU!311c-1\PHTeA1->Hocr11 .'1.101\e~r. B p.13011TbIX crpattax ,\OMawm11\ KOMCThi,,T•'P 

K.\dCCd Intel 80486 11AH BhIWe 518-VleTCil O;.\HHM 113 OCHOBHblX KOMD <lH <' HTOli OnITd 

0,l,ll08peMellHO CT08bllll<lPTCil llOTpe6HOCTb li KOMM~"Hl1Kd~lffiX, KOMCTh!OTepbl o6be­

,l,!E-!5!IOT B pa3AH'!Hble CPTeBble crpyinypbl, Ocp11CHble >Ia/Ible .\BC. KopnopaT11BHblC 

ce-:-11,. 11 TA, C03AaBail pacnpeAe\eHHhie c11cTeMbI CpeAH ycA}T. npeAJ\afdPMhIX 

C03pPMeHRhlMH TeAecpOHHblMl1 CeTilMH, COllHAHOe >IeCTO 3aHHMalOT yc11yr11 no 

ne~E'/1,aqe AMIHblX, o6beM nuTpe6HOCTeii KOTopoi{ paCTeT 113 fOAd 8 I"OA 

I\. TeHAeHl~lfHM pa3BHTH51 cospeMeHHb!X ~HcppOBblX ceTeii OTHOCHTC>i npeAOCTdB-

11eH11e yc11yr no nepeAa'le B11Aeo11HcpopMaQHH H ,i.p.. Bee :no 011e'!eT 3a co6oii 

llOBblUieHHe CKOpocTeH nepeAa'IH AO ypoBHil COTeH >Iera6HT B ceKYHAY· 0AHOBpe­

MeHHO pacwHpH!OTCil Tepp11Top1111, OXBaTb!BdeMble OTAellbHOH ceTb!O, OT HeCKOJ\b­

KHX KH110MeTpo0 AO AeCRTKOB 11 )'BellH'!HBaeTCH KOJ\H'leCTBO a6oHeHTOB OTAell.bHblX 

ceTeH AO 10-H Tb!Cil'I H 6011ee, '!TO COilOCTd8HMO c aHaJ\OfH'IHblMH xapaKTep11c­

Tl!KdMH TllllH'IHbIX ABT0MaTw1ecKHX Te11ecpoHHbIX CTaHI.\HH (ATC). XapaKTep11cT11-

;;11 coBpeMe HHhIX ~11cppOBbIX ATC TaKOBbl, '!To no3BO/lil!OT opraHH3dQHIO c11y)K6hI 

CB'!311 11 HHC:pOpMaQHOHHh!X CHCTeM Ha eAHHOH OCHOBe. VI OAH11M 113 dKTYaAbHbIX 

Hdnpa0,\eH11H. pa3811TH51 co0pe>IeHHblX ceTeBblX TeXHO/IOfHii 518/lileTCil ee w11p0Koe 

BH"..i,peHHe 8 ccpepy Tf'.\E'cjJOHHOfO ceps11ca. 

Lie \h!O AaHHOH A11c cmn110HHOH pa60Tbl HB/lileTcil: 

- paJpa6oTKa >teTOAa TeppHTopmL\bHoro paccpeAOTO'leffiUI ATC tta 6aJe /\BC, 
ee CTP)'KT)'Pbl H aJ\l'opH"n<a 4>)'HKI\HOHHposaHH.ll; 

- UCCAeAOBaI!He xapaKTepHCTHK /\BC 11 ee cpaBHHTe/lbHblii 

dBdAH3 c cyu-1ecTB}'IOll.\H>U< ABC; 
- pa3pa60TKa MeTOAOB ')KCUpE'CC O[\E'HKM HIUKenepHblX pewenHii 11 HX cpaBHHTe/lbHbfii 

dHd/IH3 c pe3yllbTaTa'!ll 'lOJ\E' llHPOBdHIUI; 

- pa3pa6oTKa CTP}'K'rypbl OTAe/lbnblx 311eMeHToB pacotaTpHBae:>ioii: ATC H me 
31'oHo>rnqecKoe 06ocH011<11111P; 

B p aMKax AaHHOH ,11.11rc-f.12Tau110HHOH pa6oTbl peweHbI: 

- Jd.).<l'IH 31<.cnpecc Ol\eHKH Hrl.lKeHepttb!X p e w emm AAf1 TeppHTopHallbHO 

paccpeAOTO'leHHOH A TC ua 6a3e ABC; 
- npoBeAeH cpaBHHTel\bHblii d HdN{3 peJyllhTdTOB 3Kcnpecc O[\eHlUI c pe3)'11bTaTdMH 

>!O,\e!lllpOBaHIDi AAfl KO .\hl\e BblX /\BC. noKa3aHa KoppeKTHOCTb llO/l)"leHHblX 

HIDKeHepHblX cpopMyA; 

- pa3pa6oTaHa CTp)'KT)'Pd TeppITTOpHal\bHO paccpeA0To~e1rnoii ATC ; 
- pa3pa60Tallbl ~leXdHH3>1 DOBblllleHIUI HaAe>KHOCTH CHCTE''lbl rryr<''f BBE'Aelllut BTo poro 

1'.0 \bl\d B ceTH "Slotted Rmg" ( n,,rn,1111u-1eii >10HHTOpHoi1 C'MHf\Hl'ii 11 a11.ropH r't 

rrnt..:n.m IHHposaHJUi :.rrnH KU \bl..\P!hJ H Cl:"Tl-1 ; 



P· tJpa60T ·~HLI pt:-Ko~1ef4\l\L~HH Af\>J uocTpoenu.H TP\e¢u11th\ff c,~TH 'l<l\Oro f(1p11,.\tl Hd • .1 ~, . 

.\TC pacnpeAe\eH1rnil CTPY"TYPhl; 

tf~l )''IHOlt !i_OBl1.3Jj_<_>?\_ AdHHOif _p~\)OT!c!U! B \>llOTG[ 

- npoae,i.eHHble ucc11eAOBdHIDl .\OKdAbHhlX ceTeii 1<aK ocHOBLI pacnpeAeAeHHhlX ATC; 
- pa3pa60TKa 3Kcnpecc '1eTOAOB oQeHKH CTPYKT\1' rrpoeKTHpye'lh!X pacapeAe.\ellHhlX ATC; 
- cpasurrreAhHhlH dHd.\H3 pe3yAbTaTOB H\CHTaU.UOHH\lfO :'.'COAeAHp•'lBilHlt.SJ pacnpeAC-AeHHhlX 

ATC c pe3yAhTaT<Dm :iKcnpecc OQeHoK 

!Jrr_n_KTH'leCKOif ueHHOCTblO AdHHOif pa60Tbl l!BAf!eTOI pa3pa60TKd CHCTe;1 bl 

pacnpe~eAeirnoif ATC, no3BOM110L1\e1i HdMHoro coKpaTl1Tb pacXOAhI no Te11elj.JnHH-

3al\11H H o6CAJ?KHBilHIHO n•11ecpom1wx i160HeHTCK11x ceTeH. 

Anpo6au11li pa60Tbl. OrAeAhHb!e 'ldCTH A!iCCepTdl\1111 AOKAi!Ah!BilAfffb Hd 

;reJKA)'HdPOAHblX KOHcpepeHl\'.UIX, ce~mHapax KacpeAPbI MHOfOKdHiL\bHOif 

311eKTpOCBH311 EpesaHCKOfO rocyAaPCTBeHHoro VIHJKettepHoro YH11Bepc11TeTa, 

EpeBdHCKOfO Ha}"lHO-V!CCAeAOBaTeAhCKoro V1HCTl1TYTd CpeACTB CB51311 H en 

"APMEHTEA". 

nv6AHKdUHH. no pa6oTe 11M.eeTCll 5 rry6.1\11Kdl\11if. 

CTpyKTypa 11 o6'beM pa6oTbl. A.HccepTal\110HHdH pa6oTa 113AO>KeHa na 115 

CTpa111111ax M.dUll1HOITl1CHOfO TeKCTd 11 COCTOHT H3 BBeAeHl1ll, 'leTblpex flldB, 3dKAfO­

'leHHll ll cnRCKd AHTepaTypbl, COAepJKali.\ero 81 Hdl1MeH08dHl1if. 

COAEP:>KAHvtE PAEOTbl 

Bo BBg.i.ea1111 AileTCll 06ocnoaaH11e aKTYdAbHOCTl1 TeMbr 11cc11eAOBdHl1ll, HOBl13Hbl 11 

npaKTl1'1eCKOH 11enaocT11 noA}"leHHblX pe3y.\bTaTOB. B Bl1Ae KpdTKoif dHHOTa111111 

on11Cb1Bde'fCll COAepJKaH11e OCHOBHblX fAdB pa60Tbl 

B rrepBOH fAaBe pacn101·peHbl CTp)'"KTypa COBpeMeHHblX TeAecpOHHblX ceTeii, coc­

TaBAf!IOli.\RX ee KOM.nOHeHT, np11Hl!Tb!e B Hl1X CRCTeMbl 01\HcppoBbldaHRll pe'IK 

AHdAl13 xapaKTep11CTHK Te11.ec:PoHHbIX Cl1CTe~1 IIOKd3aA, '!TO Ha1160Aee HaAeJKl!ble 11 

3cpc:PeKTKBHble - :JTO noAHOCThlO u11cppoawe. Ha pacnpeAeAeHHblX MYAbTHnpo11ec:­

copax, K KOTOpblM OTHOCHTC~ H ABC. 

OAJJO 113 Tpe6osaHHH noAh30BaTe11eii ABC - coBMeli.\eHRe c11 c-1 .. Mi.1 u6ec­

neqe1151 TeAecPOHHOfO cepa11ca H 11HcpopMauHOHHbIX ceTeH npeAnp1·1~11111 II pdMKaX 

eA11HOH ABC. PaccMoTpeHbI ocHOBHb1e xapaKTep11cTHKl1 ARC'. 1 1111 1o111111o1t' co cpe­

.\OH nepeAa'!H, Tono11or11eii 11 MeTOAOM AOCT\Tld. np11BP/\('lll.1 1 p.iJ111>:•iH11' /\BC no 

3TH~I xapdKTepHCT11KdM, noKa3aHO, 11Tr "Jdl!OOAPe 'HIHIH ~ 11111111.i'llt IHJ C:KOJlOCTH 

nepe1\<1'll1 np11 60Ab1uo~1 '111CAe aKTHBHblX CTdHlll111 1111~111111111 N'1t'pM1m11poBilHHb1e 

~ 

''l'TO,\i·r ,\O-:Tyih •.· N'l\Cl!Tpa.u1·10BaHHbl\t )illP•lllAeHHe~c. PaccMOT\'"llbl 11p•>T"'· >\bl 

.\BC, Ml'TO.\HKH 11X pa3pa60TK11, On11CdHbl \I ' " 'Ahl npoeKTlt(lOBdllHll H Hl'L\eAu­

B<lllH}{ c11n"''' 11.i oc11oae ABC. 

MeT" ..\ H<tT)'VHbIX 11c.rb1Tan11ii 11a116011ee TO'lllhlH, HO TPYAOeMKOCTh 11 ,\opo­

f• ; llll3Ha A" \deT ee HdHMenee np11MeHl!eMOH. bOAbWRHCTBO pa6oT no aHdAHTH­

'!ecKoMy ~1 0..i.eAHpo1«HIH10 noCBlltl\eHo 11cc11.eAOBaH11!0 ABC c MeTOAOM AOCTyna 

CSMA/CD llpeHMy14ecTBO \IeTOAd - µ.eweBH3Ha pa3pa6oTKH, MaAoe Bpe~rn no11.y­

'IPHHH pe3\ \bTaTOB, OA!faKO TO'IHOCTb PfO CpdBHRTeAbHO Hfl3Kd. Vb-3d CAO;t<HOCTl1 

/\BC AAfl 1::( HCCAeAOBaHl1ll 'laCTO 11Cll0.\h.3)'10T MeTOAbl HMl1TdQ110HHOfO MOAeAH­

pOBdHl1ll. Pa3pa6oTaHhI H3btK11 11 c11cTeMh1 MoAeAHposaf!l1ll GPSS, CvtMnAc. 

Cf IBrIC, DISS H TA. EioAbWHHCTBO pa6oT no RM11Tay110HHOMY MOAeAHpOBdHH!O 

3aTpdfHBa!OT OOU,\11e xapaKTep11CTl1KH, He acerAa OTpdJKd!OT Bee cpaKTOpbl, BA11ll!O­

li.\11e na npoH3tlOA!1TeAbHOCTh ABC. 

A/151 o6ecri,e'!eHHll TeAec:PoHHoro ceps11ca Ha 6a3e ABC, Heo6XOAHMO peUIITTh 

CAeA)'"IOU\11e 3dAd'111: 

- Hl.IGt1p \IP'Hl,\rl ;\tH"IYHd K cpej\t-"' n .\uc· H nnpP,.\f'J\t'flHf• l(POGXUAfi~IOCnt o0P<TIP. 11£'f-fl.OI fttpilllTHfJll-

Uilfll!Oro BIH''lPlfH J\O(''IYllil; 

- n1i16np <ilH.1WIPCKOH ('PPAhl HCXONI 113 TJ.Wt'iy(''iblX C'KOpnc:Tf'H nept~A<\lrH; 

- ~lllPPAP:Al~llHP 11Jf'50BillfHH llit c11nµMt1T H llfl nwpLI Tii\KPTOH; 

~ 11pl'itHH.\i\UJt'I H.h1H,\IO/\,l'H<TBHU (' 1-'\P}'l'M\tH 'JP.At•cp1 1111lhl\tH CHt'TP.Md~H; 

3TH 3aAa'lll nepBOHd'!a,\bHO peUidAl1Cb 11HTyrtTHBHO, HBAf!IOli.\eecH np11'1HHOH Heco­

OTBeTCTBHll BHeApeHHhlX ABC Tpe6oBaHRllM noAb30BdTeAei1. Jlo3TOMJr rrepe'!11c­

AeHHhie 3d,.l.1'1R np11 rrpoeKTHposaH1111 ATC ua ocHoBe ABC Tpe6)'"!0T npoBeAett11e 

11CCAeAOBaHl!~l 8 KdJKAOM KOHKpeTHOM. CA}"lde. npoBOAHTh Ol\eHKY Tpe6yeMblX 

napaMeTpOB He06XOAflM.O Ha OCHOBdHl111 H3BeCTHOfO TpacpRKa noAb30BaTeAH, '!TO 

no3BOAHT cnpoeKTRposaTh ABC, Haa6oAee ITOAXOAllli.\YIO AAll KOHKpeTHoro np11Me­

HeHRH. np11 3TOM. Heo6XOAHMO peWl1Tb PHA 3aAa'!: 

- n •ppHT<tpHcl \h1toro p1tccpe/\11T01u•11HH A.TC, pdJpa6oTKH f~e C"T'PYKTYPbl H aAropHT'tcl <PyttKl\H1HtH­

p11H<lt1H11; 

· 1)>npM11AH 111\lHM 11pPf•rrctnM'llHH o pilfi<rrf> AT<· Hd nc11n•w .. \BC'; 
· piupa001KM 'Jl('i\<·nt lll~('llKH cu·11111u1Mx m1p<t'tP'Tpos /\TC 11a 6tt:le ,\[JC H HTc.AeAOBatnot ee 

X1t(hlKl<'JlHCTHK ; 

. "'' iJJft61JTKH n1JYK 'ryp1~ (f!J\l'Altlll.IX "IJ\('\1PHTOU ,\TC H HX •KOll0\1H'IP('KO~ n6nC'HOHitftHt:>: 

HaAH'll1e pac 11eTHhIX rlJOPMYA Ml! 1KCnpecc: oyeHKH npoeKTllblX pewea11ii no1so­

AHT nposeCTH 11X 6bICTpb1H <ll11lhln fl 111\l'llllTlo l\l!hl'('(l<)(JJl<l ' lllOC-Tb ll(lOAONK!'llflll 

pa6oT B BblOpdHHOM HanpdB,..1'111111 l'c111 'tlll p1·111.1 llJll>l>o\l'Mbl lllll'APPllll.R <H< Tl'M 

fH"' ttPHoro cPpsura B /\BC". o f)nc 1J o l.\t11tt .1 u11 t:--1ntt<.t101 .... n , Jl lu- 1prn ~ tt11H .\ I'<.' pctn Jl",\u· 



TO'!eHHOll 'Tl'\ O.T'}l)h[ !l ' ;,, )• KOJ\.b[\CBOH ,\!\( :. 11eo6XO,\ll~I· ICTb pd3pd0lll 1'11 \lf'T"· 

;\HKlf :JKC!lpecc d[\eHKl'.. , . X<lf'<IK'l!'pHCTlfK 

6_~JQQQIJ_r/ullif pdc1 \JOT!Jt'Hhl OCHOBH I ~ cpyHKl\lfll BbillOJ\.HllPMble OOOp},\<'Kd· 

HlfeM KOMM}'Tdl\HOHHOll (Tilmv:11. OrMe'lc'HO, '[TO cpeAlf pd:Jl\11'1Hb!X CHCTeM rp\ 11· 

noo6pa30B,lfllfH B ]'P.AC'•l ·'1HHl!, speMeHHOe pa ',\eJl.eHHe lfCil11 .'\h3YeTC5! rrpH nepP,\d· 

'le l\lfCPPOllblX ('lfl'Hdl\.OR, 11[)1\HllTOe TaK>Ke B /\BC. 

CTpyKTypa KOAbW'BblX reTei1 • l!OCJ\.eAOBaTeAbHO COeAlfHeHflble O,\HOHdll(l<lB­

\el!Hble J\.lfHHH, 06pa3y10U1He .JdMKHyTYJO [\eTib. Ka>i<AWH Y3eA ceTH BOCCTilHilB\H· 

saeT BXOAHU\HH cHrHaA H nepe,\aeT ero 3aHoso, npoH3BOAlfT noAHyio J1.0rw1eCK}10 

o6pa60TKY ClfrHaAa, CBH3aHHY!O c nepeAa<feH If IIpHeMOM 1rncpopMa[\HH 113 KOJ\.b[\d . 

AocTOHHCTBa KOAbl\eBoH ceTH cocrol!T B B03MOJKHOCTH AlfHaMw1ecKoro ne­

pepacnpeAeJ1.emu1 ef' nponycKHOH cnoco6HOCTH B 3aBYICYIMOCTYI OT ycAOBHH o6Me­

Ha, nporToTa IlOACOeA1fHeHtt5! HOBblX Y3AOB, He BJ\.H.sI!Oll\a5! Ha pa6o'!tte noKa3aTeJ\.H 

Al06oro If 1 C)'ll\eCTBYJOU\HX. KOAf>l\eBble ceTY! He Y1~1e10T npHC)'ll\YIX APyrHM npe­

AeAOB AJl.lfHbI AHHHH n.:peAd'!H HAY! '!HCJ\.d Y3AOB, nocKOAbKY soi nepeAa<fa ocy­

ll\eCTBAHf'TCSI B OAf!OM HanpaB.\eHY!H 
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Pwc. I CTp)'KTypa ABOHHoro K011h1\t1 

HeAOCTurKOM KOAbl\a HBAHeTCH ee ya1BHM0<:·1 i. mi m 11owe111110 K Bb!XOAY lf3 

CTp05! .\I06oi1 J\.HHHH YI!\}! y3.\a, IlplfBOAl!U\('H K 1101\llllit I'(' 11cpa60Tocnoco6HOCTH. 

HaAe)f(ttOCTb noBblWaeTCSI HCilOAb30BaHttC'M 11T11poro, pt160Ta!Ol[\ero B o6paTHOM 

HanpasAeHHH KOAbf..\a . B 11cnpaBH0~1 corTlll1111111, oCipdTHaH neTAH HCilOAb3yeT01 

KaK OT,~eAbHall I\eilb 06~1eHa . Ha BpNrn "'' IJll·llld KOAb[\d, c [\eAblO IlOAl<A!O<feHHll 

HOBoro )"'1\d HAif npH c6ol!X KdHd \Oil , K<IK llH,VIO 113 pHC. 1, KOl\h[\O paCildAdeTOl 

Hd PllA ilBTOllO~! ll< J (PYHK[.\Hc•H lljJ} h ' ll\11 \ ""' MPHTOB, ca~IOCTOl!Te.'\hHO BOCCOP,\HHH-

IOllJ,llXC}{ Jl ; 'ft'~\e BC11_·1. -TdHOBJ\f-'HIHI. ( _it . t()Pi-· :i ·- \ _~n . nepeA<1 1 [1f ' ) • ·u1 - HP06XOAH\f0t"Th 

oo( ~l. /ll'li! ' llil'i I'dpc1HTHpc 1n .---:nHoro BPf." ,''t'Hlt -V-'CT)dlri. K ceTH. !"-' ' tC BOff Tpacpuf\ ,}.tl\­

JKPll ll<'J'<'NlBU.TbUI "ttellp": ·hlBHO", fl< ' l>UAbL:>l~HI nop[\HHMH .\\JI nepPAa<f11 raKoro 

Tpacj>11Kd Ha11<i0Aee nn,\.'l:OAS!LI,ei1 51BA .. qeTCSI "!!Tb "Slotted Ring". Otta 

HHHl\HHpyeTC5! ~IOHffTOpHOH CTaH[\11PJ1 BB::JAO ~I B KOAbl.\O He06XOAlfMOro 'IHCJ\.d 

nyCTblX 40 6ttTHblX naKeTOB, cpopMdT yKa3dH Ha pttc. 2, c HHTepBaAO~I He MeHee 

Tpex OHT. AuAee MOHHTopnaa cTaHl\HH s ;;aA<.AOM npoxo,\lll'.l(eM noAHoM naKeTe 

npotwpaeT noi:e 6HTa MOHHTOpa. EcAf! 3T ~T OHT paBeH "I", TO C'l'd Hl\HH OTnpa­

!IHTPAb ite OCBOOO;.\lfAa sepnyBWYIHCH na1<.eT 11 3TO BblUOAHlleTOl MOHlfTOpHOH 

CTdHl\Hei1. EcAH :JTOT 6HT pasett "O", :-o ycTattaBAf!BaeT ero B "I". 3THM 

AOCTHraeTCSI. 3aU\l1Ta KOAbl\d OT nepe!"oJ\.HeHll.s! IlOJ\.HblMH naKeTaMH. 

p 

1 
!';\P. 

j j I '> N " j s N /\ j o AT A T a I RB I rn ~ 
-1-11 12·1'' 2.'i·.lU » r :JB.3940 I ~E I I\~ 

I' - fiH ! - llJH-'d'1fiy\<t.: 

f'/E - Ill • \llbJH/nyl"TOH ; 

1\1 - GM! '10HH 1opa; 

DNA - rlj\pPC llHAY11d r~NI ; 

('fl - KOll'I P'Mt.Ht.IH 6H'I 

PHc.2 <DopMaT naKeTa 

SN/\ 
DAT\ 
II 
RB 

· <t~\J?PC OTUpilR HTe.Mt ; 

. :h.i,\P AdHHhlX ; 

· 11pH JlldK HtHJ:lOp\tctU,HH. 

- OHTbl 1YrBera; 

naKeTbl HenpepblBHO spaU\alOTCSI. B C'2TY!. CTaHf..\Ylll, H~lelOU\all naKeT Ahli ne­

peAil'IH, AO>KHAaeTCSI IlpHOblTHll nycroro, yc:-aHaBJ\.lfBaeT no,\5! "F/E" B "l", "M"- B 

"O', ·1a110AHHeT rro\>1 D!':A, S:"A, DATA ~\1\ee naKeT npoxoAlfT ;i..o craHf..\YIH· 

npHe MHHKa, cpopMHPYJOU\ero 3Ha'!eHHe RB 100-3aHRT; 01-npHHSI.T; 10-oTBepraeT; 

I l ·OTKA!O'!eH). If naKeT B03BpdU\deTC5! Ha C''1Hl\YllO-OTilpaBHTel\.b. OCB060JKAdlOU\YJO 

ero (Fl,E = O). nocrynasi B cooTBeTCTBHH c RB . 

Bo3MOJKHOCTH ceTH no nepeAa<fe HH,:j:lopMdl\lfH B peaAbHOM MacwTa6e spe­

MeHH onpeAe,\.s!IOTCH cpe;J..HHM speMeHeM aepeAa'IH coo6l[\eHtti1(T m"ll H speMeHeM 

OAHOKflilTHOro AOCTyna(T .... ). a f..\eAecoo6pa3HOCTb HCilOJ\.b30BilHYl5! J\BC Ahli TeAe· 

cpoHHOro CPpll11C'<l, TaK>Ke '!HCAOM OAJlOBpe!eHHO IIOMepJKY!BaeMblX pe'!eBbIX 

KaHaAOB . B c nonwrn 1-nu1 c !SO DIS 88C•'.2/7 o6l[\aH nponycKHa5! cnoco6HoCTb 

KOJ\.bl\d - r onpCN'IUIPT< :ll (' ()()TllOUl!.'llYleM: 

IN' 

1' = F, i , 11/(11 I 21) I(;) 

.. r - 111HT<•f•' 111•p•·J\'\ 1IH Ut1tl1t•P''·'l~llH 1111 ;.,o\1 ,lt\ 

II · 'IHCJ\CI lld)o..l ~IOI\ , lhl)t1 t1\Hll'lt._-1 11 U 1(11'\t . l,1 

i_ · 1IHCJ\0 HIUj}op\f1tl,Hlltllll.I\ llH I II ll •ltil.t ' lt 

c. - MlrH'f••· · ~'. 'lt'A<AY 11111 M ',\llH'I 11 111 ·11ui.1" •· 1 .. ••ii •'tH 

(1) 



B OTl\H'lllP OT 1'>1 1 DI~. '!8ti '2/7, B , OOTHOUl -'HH" ,; K,\J• -,'l ,. !t 3-x 6H1'111>1(1 1111n •pB<l\ 

'le>KA)' 11<1KE'T<1"11 r\u!01•; 1111 <JOM'E' TO'IH}'lv 04~'fl Ky, l!HCl\O CTdK E'TOB n, B KO ·\hl\'', 

onpeAPlv1eT01. 

IN~: 

n = [ (N·li + (LhVr )/( ;_ + 27) ! 
'.. - Kt1AH 1H•("1il11 y .V\CtU I\. K1•\t.l\P; 

i' \d,\('IJIKK.t I\ ()i.iT.lX lltl ~tl>K/\l•IH } !t'A; 

L - oOuvrn MHlld KOJ\hl~t'B• 1n, K11G''AH; 

v · l'Kopo<"l'I. prtcupn<TJMHPllHH <"HrlfaAa; 

T - ,\.\HTPAl..ll!H"l'h OJ\Jllll'tl 6HTrt; 

i. · 1UH'J\o Hlllf111p\l•ll~Ht\llltf,JX tlH'I' H l 'Pf \ll'Jl'll•; 

B .. lli'IHHa C a 2. I (11 onpeAeAl!eTCll K<1K : 

G = (N.,, + (L/v)/t) - n ' (i-+27) 

(2) 

(3) 

EcAH B 150J\h4e HaXOMTCll n rraKeToB, rrponycKHall cnoco6ttocrb KOJ\hl1a nepepac-

npeAel\lleTcll Me>KAY HHMl1: 

R.,=,,/n (4) 

rAe: R5 - nponycKt-rott r:noco611oc.'Tb flJHiXOAff'-QCHI ua OAffH naKer; 

B COOTBeTCTBl111 c aMop11TMOM AOCTyna K cpeAe: 

R=p/(n+ 1) (5) 

f'/\l~ : R - AOAH 11µ11nycK1111H <"JIO( 116ttO<J'H KOAhll(I Htl OAffH YJP.A; 

B peal\bHblX YCM1f.llil!X B KOJ\h4e 11MeeTCll 6oAee OAJ{Oro OAfIOBpeMeHHO nepeAaJO-

U(l1X Y3AOB H Kor ;i.a : 

k - n (6) 

IN'' k - 'IHC.\11 11/\fltJUP(''\H~Ui((I llPfWA1ll•Hl~HX y lAl>R 

B cooTBeTCTB1111 c ISO DIS 880217 rapattT1-1poearn1oc opem1 nocTyrrl\eHHll nycTbIX 

rraKeTOB Ha BXOA Y31\a 011eH11aaeTClL 

l)\e: T ..... c 

T, 

T.,,,=T, x (k+ I) (7) 

- BJ.H~M~ no<·ryllAC'HHH uyc -nH'O lltll(PT1l, 

- MHTP..l\bHOClb OAHf)f<> llitKPTil ; 

Oco6eHHOcTbJO npoTOKOl\a llBl\lleTcH TO, '!To cpel\d Ill'fl"l\•l•m 111' HdCbJU(deTCll, noKa 

'111cl\o OAfIOBpeMeHHo nepeAaJOU(HX Y31\0B He npt•111.rcuT KOA11<1ecraa naKeToB a 

KOJ\h4e. VI a pacnpeAeAeHHOH ATC Ha 6a1c T<1Krn1 r· ,.111 

L=n,z (8) 

f'AP: 

z - 'IHCA(I it60fH'llT08, oGc:Ay>KHBitP\fhfX 01\llM\4 y \Afl't 

~ · 'IHCAo rtfio1J1 11!T(llt> H\l<'k'Hl(HX 111\llOlljlt ' \fl'lllll+IH J\IH'tyn K KilllitAy; 

flpH 3TOM Z Ol{f'HHBclf~TCll KdK : 

? - RI , l" I 

1 \ t' J. · llf!• •lf!t )...l11IH n111c 11J1t11c-1 i. ;.,, .11111 \,I. Ill '· h:nAU'fiHI ;\i\H 111)1 •n11 •1 1• 1nrn OAll• 1111 1w•1t·n11f r1 

1! 1.ti...1.1. 

C• JOTH OUiemrn 1-9 COl'T<lB \ll!OT OCflOBY JKc npecc MeTOAHKll 11 [1 0 '1801\l!IOT npOH3-

fJ PCTH 04et1Klf xapaKTl:pl! • TIIK cen1 c npoTOKOAOM "Slotted Ring" 

Cnpaflc,\A11aocTb n o AXOAa OOATBep>1<Aa<~1 L'.H cpaBHHTeAbHbJM <1Hdl\H l•)M pP-

3YJ\hTaToB no \y'!eHHblX lid OCHOBe npHReAeHHbIX COOTHOLU e H11ii 11 HM11Ta~lJOHHOro 

MOAeAHpOBdll :rn MS! KO'\hl\eBOH J\BC "AHV!" npH CKOpOCTl1 nepeAd'H! IO 

M6HT/c eK, JdAep>1<Ke a Y'lAe 3 6HTa, 'IHCAe Y3AOB ceT11 - 100, paccTOHH1111 _,ce;.KAY 

HHM11 - 100~1 11 'lHCl\e mHpop~1a4HOHHhTX 611T a naKeTe - I6. B cooTB~TCTBmf c 11) 

I'= 3,63 1\l611T/ceK, ~fal\o OTl\H'frlJO~dllCll OT l1MHTa4110HHOH MOAeAH 3,15 

J\l61n/ceK. f1ponyc KHaS1 cnoco6aocTh cen1 CBll3aHa c 'lHCAOM 11mpopMa11110HHhIX 

6111· a naKeTax, <:OOTHOUJeHHll (l-3). 11 Al\ll G = O npeAcTaBl'.cHa Ha p11c. 3. B 

Ta6UIL\e 
!Ip11BeAeHbl cpaBHl1Tel\bHbie 04eHKl1 T," H T msg npeMarae~IOH 

M eTO;i.HKOH, aHaAHT11'!eCKoii 11 l1Ml1Ta411oaoi1 MOAel\l!MH ,';NI CeT11 c napaMeTpa~m: 

MY!Ha COOOU(e Hl1H - 16 6ai1T, 'll1Cl\O Y3AOB - ~55, pacCTOllHHe Me>KAY H11Ml1 - IOOM, 

dKT11BHbIX Y31\0B - 100, 

10 

I> 
n1h1t ... ~(,,'. 

-l 

0 -t--~-+-~-1-~-+~-f ~--ji--~~~ 

2 4 6 x 10 12 14 16 

byte ' , 101 

Pnc.3 3 asuc 1n1ocT& npo uyn.Hv if c n•H "OHOCTH c-en1 ''Slo ll<'d 
Ring" OT 'lHC.~a '1'H4>0P'lil[\110HH!,JX 6cHrr II lld 1(1' MX KOl\b[\d 

Ta6Auqa I 

I ,,,., 1 ... 

rtllrtAHTH 11PC ... rtJI '\tOl\l'/\I , 4.01 · IO I '>.b5·10'' 

H'IH r1tl~H11t1lldl-I '\f111\P/\11 4,'. !0 . IO ' ·i.05,10' 

It-.,( llf)I'( ( · 11Jtt'lflo\d ] ,.1H . ti) I ',1.), IO I 
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P11c.4 3aBHCll)!OCTb p oT •rncAa HH<j>op,iaa;HoHHb!X 6airr s aaKeTax 

:~kc: : : 
2 4 6 !< 

hyt.::s/slot 

-- HMlfraUHOHHall MO)lCJ!h --Ol(CllKa no 7 

P11c..5 3asHCH,toCTb T, . OT •mcAa HHcpop~fil[\HOHHb!X 6aii.T s naKeTax 

ij 10000 
15000~ 

~ soo~t~~-~~t::::------::::==:-~~:f--~~-_... ~ 

2 4 6 R 

hyt.::s/slnt 

~u\ICirraunou11aS1 Mo;ic.1b -M-oncm .. a uo 7 

PHc.6 3aBHClf)toCTb T ""' 256-H 6afrrnoro coo61J\1'1111u m •111< \oJ 1111¢op~taa;Homtb!x 

6airr s aaKeTax 

Ha p11c. 4-6 npeAcTaB/\eHbl pe3yAbTi\Thl qJ<111111n<~AbHoro aHaAf!3a, npoBeAeH­

Horo B cuoTBeTCTBl1H c 1-7 11 l1MHTal.\HOll llo1t1 Mlli\PN1posaHl15! Af151 ABC "AHYI" c 

20-10 Y3AaMl1, paccTOHHHeM Me)f(AY 1111M11 ; ,{)~I. M11He C006ll.leHHH - 256 6aHT 11 

aKTHBHbIX Y3AOB - '.20. Pe3yALTaTbt o qPllOK ,\C>t TcJTO'IHO 6'1.H3Ktt. pa3Al1'!11e CBH3aHo 

c llfHOp11pOBdlllH'M tpaKTOpOB p11 r 11p<'N'\l ' llll$l BpeMPHl1 llOCTyn.\eHl1l! rrycroro Od· 

(0 

' 

KeTa, {lfl'I • 'llCHHHtl: I H uocry11 \"lfll:l 114ep1•,\I-f\ )(i ' lll\HH l1H<tlnp'.\tc1L{Hi1, pd1..·rqJf',\t' '-"" 

HHR n1·1H',.\il.K>u~11x Y'l\OB .i r .\., YT1) y.Ki1-~h1P.i\eT Hd. n6o\HOB<1HHOr'Tb np11'.\1eI1eH11H 

pdJ[h\OOTd!IHOH MP.TU,'\HKl1 ,.\\51 II{l<JBP.,_\CHH'>I :>KCOJlPCC 01.\f'HKI! 

!i.J:.QPTbeii _rAase p<1c1·,10Tpetto Aflnl1ttoe KO,'\hl.\O ,l.'VI pacnpeAe.w1mof1 ATC. R AllOft · 

HOM KOAbl.\E' "Sloltf-'d Rin<j'', Y'IHT!J!Bd5l CAY'h1Hfl•)<'Tb pacnpe,.1,eM~HHH OTK'13<1BIJ!ff\: 

y3:,os, tj:>yttKl.\HH M >1111TnpHoi1 CTrlHl.\HH A l"UKeH c c;ll.\ecrnMTb ~o6oi1 y3eA ceni, r 

HCKJ\JO'IP.H 11CM Cl1TY1ll\ltl1'H, KOfA<I n,'1,HOBfWMeHHO ,\Bil 11 60/\ee Y3AOB OAffOfO KOAbl\u 

BblOOAH>l!OT 11X, p1np<11)1HaH <1'1SCJ{ll1T'I cpyttKl.\HOHHpOBaHHH TaKOH ("11CTf'Mbl, BKAJO· 

'(il!Oll.\11H CAeAYIOll\Jle lp<1:.!bI: 

· llct 1 1dJ\t.llfl~ HlHil\Hrb\U Ml\HJl IH'PH C'H<TP'\lbl: 

. }H'l'H( ·rpc1 l~HH OTKd:\1tlnoccrit llOBJ\I 'II Hff y . lJ\1t/KOALU,PO(JfO 1 Jhl KTit; 

- llP.pt\KOllllJHryp<UtHH H llOt:Al'J\Yl<.Hl\ilH Hl!HltH.it.r\.H11ll~J.HI nttTP"fbl;-

nycrb CHCTeMa BK!\.JO'IeHa, 11Hl1l\HdAH3HpOBdHd H CTdHl\Hil (y3eA) C HOMepOM 

>I o6Hapy>KHAa no OAH•JMY 113 BXOAOB HeHcnpaBHOCTb. TorAa OHa pa:Jpb!BaeT HC­

npaBHb!H KaHaA H KOMM)iTl1pyeT BXOA HCnpaBHoro Ha BbfXOA He11cnpaBHOfO, OA· 

HOBpeMeHHO c 3Tl1M nocbI.'l.aeT onoBell.\eHHe 0 He11cnpaBHOCTH BXOAffOro Kil.HdAd Ha 

CTaHl.\HIO N +I, co cropOHbl KOTOpoi1 BbrnR \-eHa He11cnpaBHOCTb, no KOTOpOH :>Ta 

CTdHl\IUI TO>Ke pa3pbIBaeT HC!lpaBHOe KOAbl\CJ 11 KOMMyr11pyeT BXOA He11cnpasnoro 

KdHa/\a Ha BblXOA HcnpaBHOl'O, a no BHOBb C03AdHH.OMY KaHaAy CTaHl\1111 N H<1'1H· 

HaeT HHJH\11dAl!3ill.\H!O, nocb£Aal! ~la pKep HHHl.jl1d.\.H3<\l\Hl1 c H,.l,eHTl1cj:Jl1KdTOpO~I OT-

npaBl1TPJIH . BpeMJi B03BpaTa \lrlpKepa C.\~")KHT Cl.\eHKOM ,<\-\JIHbl BHOBb cqJOp~111po­

BaHHOfO KO.'\hl.\a 11 no3TOM)i y:ieA N nIO>KeT B3i!Tb Ha ce6H tj:>yttKl\1111 MOHl1TOpHoi1 

CTdHl.\11H. B HOBOH KOHtj:>111ypal.\Hl1 CTaHl.\Hx '.'J Henpepb!BHO Tecr11pyeT COCT051Hl1e 

tte11cnpasnoro BXOAa H noch!/\aeT 3T)i 11ncpop~tal.\l1!0 Ha craHl.\HIO N +I, nocbr­

\aJOI.l\eH OTBeTHoe coo6l.l\eHHe no noBpe>KA<>HHOMY TpaKTy. CTaH1~1111 N noAY'll1T 

ero TOAbKO no BO(TTaHOBAeHH!O, OO('A(' 'lf'rO OH1l, 1'MC'<" rO Cl1fll<1Ad 0 HeHcnpas­

HOCTl1, l10LUAeT Cl1lrldA 0 BOITT11l!OBAl'lllHl ll ( ·r.i11111111, npmnBeAll o6paTHble KOM-

~!yTal\H11, sepnyr Cl1CTPMY K npPIKlll'H KOll<j>Hrypal.\HH, a CTdHl.\Hil N Hd'IHeT 

HOB)'IO 11Hl1l\11aAl11d l\H 10 

B CA}"Ii\e o6pc1'.l011<11! 11)1 i\11} x Klll\Pl\, O,\HO 6yAeT 11HHl..IHdAfl3HposaHO, KdK 

on11caHO. B Apyro~1 CTdlll\11)1, l10l 'Al'i\llP11 OOA}"Il1BWal! CHfHdA 0 He11cnpaBHOCTl1, 

O>KHAaeT speMH: 

Ttd•nl :-= l~ 1 u1 1 ""'' f 1 I · r1 . 1n1 .1\ (101 

I \1' N ,,.,,, .., · 't•1K<it't.t.\ldlJ./H 11 ••' 1• ' 11 H :\ 1· 111111ldtt ... 11•1p.1 

T L• - \t1\Kf ~i\l•l .\l.110•' lij H 't1 · 11H 11111 l\-ll'\1'11\.1"t 'l•lfllt..t •p.1 ; 

II 



,.1•11•·" - Upt'\Hf 111.1110.AHPllH•I 't tpK1 ·p1n1 1ni11pnL1 ' I K1l:\l.l~I' \l1\K(H\l1l,\J,lll) n111\l11 ...... IJ1tl( ,\\l1 .1 1.1 · 

Ec\.11 ·1.i HP"MSI T'""'' He nocTy11deT ~idpKepa HHHl.(HdAH3dl(H'i, YK•l'Jdlll!dSI "'l'•llll\11>1 

1anycKcH'T lllllll(l1dJU13d(\lllO 3TOro KCl~bl\<l no OflHC<ll!HO~IY <1 \fOpHT~IY 

[CA.H np.H Rd'ld,\hHOH HH11l\lt11.·\.113dl(IHI BRO!Jh BKAJ0'!11BWlli'IO! y:ieA N He 

06Hapy)!{11T c111·HaAOB c coceAHHX eMy Y3AOB, N- 1 11 N +I, oH 6YAt'T nenpephIBHo 

TeCTHpOB<lTb HX COCT05lHl1e. np11 06fi,1j'y)!(e!HIH BIC\lO'leHl1.I! XOT.11 6bi OAHOJn, ·ne.\ 

:".J nowAeT ~lilpKep HHHl.(HdAH3dl(HH ''"Pe3 spe~rn: 

T11JJ :::. Nhiif x T,, 1111<1\ (II) 

l'A,t>: N 1K11 - 1111\1t•p HN'ffTHCt1HK<IT11p11 1<10c11u•1111or11 y·,1· 

T1,11 - HIJ<''lff o.>KMJ\UllMH IH'P"A 1111 11t1 .o\11\1 HllHlVtd \rl l1ll~HH, 

ecAH :Jd '.3TO BpeM.11 He IIOCTynl1T AJJyroii MdpKep. EcAH noCAe BKAfO'leHH.11 CTdHl(HH 

N o6Hapy)!{HT RdA.W·IHe c11rHaA01i OT • •)CeAHHX Y3AOB, oHa IIOAOJKAeT epe~rn T1.,. 

EcAH 3d 3TOT HHTepBaA He IlOAY'll1T MdpKepa, TO npo11ecc HHHl(l1aAH3dl(HH KOAhl(d 

3dilYCTHT CdMa. EcAH MdpKepbl HHHl(Hd,\113dl(l1H nOWAfOT OAl!OBpeMeHHO AJld HAH 

6oAee Y3AOB, KOHcpAHKT Bhll!BHTCH no !!ONO HAeHTHcpHKaTopa 0Tnpaa11TeA.11 . TorAa 

KdJKAb!H H3 OTIIpdBHTeAeH [1011.Y'IHB HecoBrtdBW11H MdpKep np110CTdHdB \.11BdeT 

npol(ecc Hi\ ape~rn: 

l'Ae: N ,1d1 

Thkl = Nt•d) ... ·T ll'")m"x 

- H,h,PllTJ.HllHK11'1 • •P y \A<l 

112) 

EcAH no HcTe'leHHH '<pe~1eH11 T,.,., y3eA He no \Y'IHT MapKepa OT AP)TOro, OH so306-

Hoe1n HHHL\HdAH3dl(l1JO. 0JKH,\dHHe Hd Pf.-~15! [' t<l•I H CKAfO'fdf>T B03HHKHOBeH!!e 

KoH¢Af!KTHOH c11Tyal(HH, nocKOAhKY ace \'JAhI HMeJOT pa3Hb!e Ho~1e pa HAeHTH-

cp11KaTopoe. MaKc11MaAhHOf" 3tta<reHHe epeMett11 OTKd3a Cl1CT<"Mbl T1!.!Lhl 

BbipaJKaeTcl!: 

T11.,11 = T11w•i + T1'"'"' + T1, "" T,.1+T1, 1.,., ( 13) 

r,l\e: T 11dili - npt~'t:H IJOAJllHI llOT('PH pofirrrnn10n1011rnTH t Hf'l(''tnH 

Tlf1i1.rJ) - npP."IH pac11pncqliHIPllHR «HI 11rt1u1 ffl 'ff'<"l1l p1u 1111,\11.+.1·11101 1111np1·)1(.At•1111oro y 1Ju\ MAM 

llORPl'>K.Af'llMH KclfiPAH ta.0 npi.tP\fllHKCI n •f 1\\lll' 111 y 1 \1t 

T1m~J - np('Vlst 1n Hd 11rtAi1 mH·rynAPllHH i.tc'Ki\)f(t'tt1101 o • UI 111\1111 An ldHt'JJlllPHHff 11pc>1lP1\YPl>I 
1fl0p"1Hfl0Bd:l1HR H 11t•p<~N\'IH C'Ml ll1IA1l O t1 r1 tu·1q1 •11HH n(i 11fKcl tC' Kitlli1A1l; 

Tl• ol• - llpt•'f.ff OT HilllilAil '\illlYCKil HllHl,HilAH MllHH /\0 1\111\41'11111 rwrHnpcll,HH K011CIMHKl 1t, 

11tt1>opMal(Hl! o HeHcnpaeHOCTH Y3Ad AOCTv1111<1 nl>< AY:>KHBdJOfl.\eMy nepcoHd.\)' CHC­

TeMLI AA.II onepaTHBHOH AHarHOCTHKH 11 'l<\ Mt'lft.I oTKa3aBwero, nocAe •1ero c1tcTeMa 

dBTOMdTH'leCKH BepHeTCl! K npe:>KHeH K()fl(lllll > Jlcl L\HH. 

I~ 

Joo 
250 

200 
a.:tiw 

150 
c·hannds 

IOI) 

50 
() -+--+--__...--+- t---i 

2 4 6 x 10 12 14 16 

byt.:s ,(ot 

PHc.7 3aBHC>"IOCTb 'IHCAa OAHOBpe>1eHHhrx peqesblx KdHdAOB OT 'lllC.\a 

HHcpopMaqHOHHhlX 6ai'rr B naKeTax 

3aBHCl1MOCTb MeJKAy '111CAml OAIJOBpeMeHHhlX pe'leBb!X KdHdA.OB 11 rtOAOCOH 

npouycKaHIDI TpdKTd B paCCMdTp11Bde~IOH CHCTeMe Bblpd)!{deTCl! KdK: 

N='l'/x (14) 

r11.e: I.fl - nponycKHilH cnoc:o61-1ncTb rpaKTa nPpeAat1w; 

z - He06XOAH~(Uf flOAOCi\ AA.fl OAHOro µpqenoro KaHa.Aa; 

Ha pttc. 7 npeACTdBAetta 3aBHCHMOCTb 'IHCAa pe'leBh!X KdHdA.OB OT cpopMaTa naKe-

TOB B KOAbl(e np11 IIpl!MOM KOAHpOBdHHH pe'IH c 'ldCTOTOH 32 Krl( Ha npHMepe 

J\BC "AH11". 113 pHCyttKa BHAflO, '!TO npH 16-11 HHcpOpMal(HOHHblX 6aH:Tax B 

naKeTe, '111CAO pe'leBb!X KaHaAoe AOCTiffdeT 3Hd'leH11H 6oAee 250, 03Ha'ldl0Ll(ee c 

y<reTOM ttarpy3KH 0, I 3pA, C03AaBae1oi1 Kd)!{i\hlM uo.\h30BaTeAeM, '!TO <n1<: \o 

a6otteHTOB ATC Ha octtoae 3TOH ,\BC AOCTHrHeT 3Hd'!eHIU! 2500. B AJlOHHOM 

KOAbl(e 3TO 'IHCAO AOCTlolrHeT 3Ha'leHHl! 5000. DoBbIWeHl1t> CKopocr11 nepeAd'll1 B 

KOAbl(e AO 100 M611T/CeK, 11 KOMnAeKCHOe np11MeHeHHe MeTOAOB l(HcppOBOH 

HHTepnOAl!l(HH (DSI) H CJKdTHl! pe'IH AO 6.4 - 9.6 K6HT/ceK B annapaType 

paccMaTpHsaeMoH c11cTeMb1 rt03BOAHT yaeAH'll1Th eMKOCTh pacnpeAeAeHHoii: ATC 

AO 100 TblCSl'I a6oHeHTOB H 6oAee. 

B 'leTBepTOH rAdB~ pdCO!OTpe11a pa3pa60TKd TCAC'qJOHllOH CeTH ropoAa c HdCeAe- . 

HHeM B 100 TblC.11'1 'IC'AOBf'K, llO<"rpot'JIH<lll H<I O< l!OBe KOAhl(eBb!X CeTeH. np11Hl!TO, 

'!TO HdCeAeH11e CeMCH!IOI', H t'Nfhll t'OCT(ll1'f' H3 4-x 'leAoBeK, T.e. TeAecpoHHdJ! ceTb 

6yAeT HMeTb 25 Tb!Cll'l a6oftl'll'l'Ol\ 

np11 TP<lAJil(HOHHOH f'f'XllllAO!'lfH MJ! 3TOro noTpe6yioTcl! CTdl(HOHdpHb!e 

KOMMYTdl(HOHHbte CTdHl(HH, ('Q rAO>KIIOH, rpOM03AJ<OH Ka6eAbHOH CHC'TeMOH, 'J,),cl­

HHl! K HHM c Heo6xoi\1'1Mbl\01 ('"Y.iKGol'IH H KOMMYHl1Kdl\11RMH ,o:\,\H pa60Tdl011\f'f(l 
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n1 •pcOHct\d, 60.'\.hLU 1 •H oOC\Y'-KHBOIOll~HH: UITd'l, TP'v,..\G;''IKH1' pa<~OTbl llt. 1 •·11}, \)")f01-

BdHl!lO. 

TeAe¢OHl13d1(1'1ll Ha OCHOBe K() ,\b1(eF\/·IX ce-rei1 coKpaTllT '!rlTpdThl llil coopy­

iKt'Hl151 11 KOMMYf!11KaLtH11 K HllM, o6npyAOBilHHe \[O;.KeT 6b!Tb pacnOAO;.Kl'Ht.> B )1{11-

AblX 3AaHm!X. YnpOCTRTC!I Kt16e.\hHa!I CHCTeMd 11 npo1(ecc TeKyu1ero 06cApK11Ba­

Hl1!1 . /'v.R llOBbIWeHl·UI nponycKHOH r:noco6HOCTl1 CHCTeMhl 11 Hcl;\e>KHUCTHbJX xa­

paKTep11CTl1K ceT11, t(e,\ecoo6pa3HO TeAecpoHH)'lO ceTh pa3AeAl1Th Ha rpynnh!, o6ec­

ne•m:B pa3BH3KY 11HcpopMa1(110HHbIX noToKOB. YcTaHOBAeHHoe coeAHHeH11e B npe­

AeAax Ka>KAOH rpynnhl He 6yAeT 3dHl1MaTb noAocy Apyroi1 11 ll03BOAl1T o6ecne'Il1Tb 

CB513b BHY'fPl1 rpynn napaAAeAbHO. 0rKa3 AJ06oro y<ldCTKa ceTH CKil>KeTCH TOAbKO 

Ha TOH rpynne, s cocrase KOTopoi1 on OKdJKeTcH. npeAflOAara!I, '!TO ropoA 3ac­

Tpoen 50-11 KBapn1pHblMl1 3AaHl1!1Ml1, TO a6oneHThl AOKdA1130BaHbl B rpynnbI no 50. 

06beA11Hl1B Kd>KAOe 3AaH11e B OTAeAbHOe KOAb1(0, !IOAy<IHM 500 Ml1Hl1KOAe1(. 

VlcxoA51 113 xapaKTep11cr11K ABOi1noro KOAb1(a c npoToKoAOM "Slotted Ring" 11 

eKOpOCTblO nepeAa'IH 10 M611T/CeK, BHY'fPH KdJKAOro TaKoro KOAb1(a see a6oHeHTbl 

6yAy-r o6ecne'!eHbl TeAecpoHHblM eepsHeOM. 

K(.!AM,\i\ 1-nH fT)'TICHH(JArtHHfl) 

'v /',, 

I 

I 
I ( 

""' / / \ 
\ / 

2-rHI <·ry11v11b 

I 

' / 
.) 

\ i 
\,) 

I 
I 

P!ic.8 CTpYf<Typa TeAe¢ottHoii ceTH .'!a11.oro ropOAd 

/'v.R 6oAee fl\y60KOH pa3B513Kl1 11Hcp0pMal\110HHblX IlOTOKOB, B\e 3AaHl1!1 pa3-

Ael\l!JOTe51 Ha rpynrrw no 25 3Aatt11ii, 06beA11HeHnb1e B KOAbl.\O 2-ro 3BeHa 11epap­

x1111. Beere 6yAeT 20 Kol\el\ 3Toro Jsena, o6beAHHPHhlX B l'i\l·tHoe KOAbl\O 3-ro 3Be­

Ha . CTPYKTypa 3Toii ee-r11 npeAeTasAena Ha p11e 8. KoA1>1.\0 1-ro 3BeHa coe-rasAetto 

a6oHeHTC"Kl1M11 KOHTPOAAepaM11 11 Y3AOM, BhlnONI5llOll\11M cpYf!Kl\1111 MOCTa K KOAb-

1.\Y 2-ro >BeHa, cocrasAeHnoro 111 1Tl1X yJAOB B KOAbl\a 2-ro 3BeHa BKl\IO'!eHbI 

TaK>Ke no OAf!OMY pAy, Bbl!IONHIKJU\l'l'O <ti yHKl\1111 MOCTa K KOAbl\Y 3-ei1 eTyTieHl1, 

COCTaBAeHHOMY 113 3THX )'31\0B. /\/\>l C' llR111 ( flHeWHl1Ml1 TeAecpoHHblM11 reT51M11 B 

., -
KO \hl\O .o-PH CTYilPHl1 BK.\JO't<ll0T<'H r ·c ir _1 11wir ra>JO!l\11P Ull\1'.nbl. 

I~ 

\()Otll'\111 Kii!' \UlliHt 

" " ' CIJl ',\~ll"Hlhltu.1•1 1· lt'J\Pfl>OllllOM '\MllHl'H 

-

-::=---=-~' - -i '--Llrl' - -~'" J 
.-- r---+:

1 
n.w 

+--- J I ------- L 

Rx 
Tx 

Kll .\l,t~U # t 

H1n1·p<l>t!HC K KOJ\1..1.WHl>IM 

KilU1t \d..\1 nepuuro JIH'lltl 

KOJ\hl(t) #'}. 

P11c. 9 <DyHKI\HOHaA.hHall cxe~ta rpynnosoro KOHTpoM.epa 

/'v.J! MHHHMH3a1(HH cru11Mocr11 1IOAKAJO'leH11H OTAeAbnoro a6oneHTa s Y3AilX 

KOAbl\d HH>KHeH cryneHH l\eAeeoo6pa3HO 11e1IOAb30BaTb rpynnoBbie KOHTpOAll.epbl 

Hd 4 a6oHeHTd, K KOTOpb!M IlOAKAJO'leHbl a6oneHTCKl1e annapaTbl. 01111 cpYf!Kl\110-

HHP)'lOT KdK KOMMY'fa1(HOHHblH l\eHTp 11 Mapwpy-r113aTop. Ha p11c. 9 npeACTdBAeHa 

ee cpynK1(110HaAbHaH cxeMa. 

Ha p11c. l 0 npeACTaBAeHa cpynK1(110HaAbHa51 cxeMa KOHTpOAAepoB 2-ro H 3-ro 

3BeHbeB. B cTp)il<TypHOM OTHOWeHHl1 OHH J1AeHTl1'1Hhl, pa3AH'm:e coeTOIIT B Tpe-

6yeMOH Ilp0113BOAl1TeAbHOCTl1 L(fJY, na~151Tl1, B 11HTepcpei1eHbIX nAaTdX AOeTyna K 

KOAbl\aM pa3Al1'1Hb!X yposHeH. 

Hu rep(l>t-HI' K KOAhlJ.l'Bbl'f 

t-u-t.A<.HP.l 11 UWl-ld 

Rx 
Tx 

HHTl>pcpf'HC K KOAhL~eBhl'\t KiHliL\<1'1 

Krltlil.J\iD1 Ot>f>XHt-~f'O IO('tlri 

Cl1CTEJ\1Hhl"1 fj/\OK 

TepMHHOAhHhIH nopT 
RS-2J2C 

P11c. l 0 <D}'HKQHOHdAhlliHI rxc'"'' KOllTJJOAAepos BToporo H TpeTbero 3BeHbeB 

Ha oeuose pc11pa60T<11111011 Mf'TOAHKl1 nposeAeno 11eeAeAOBan11e xapaKTe­

p11cr11K TpexeT)illPll'ltlTOH 11Pp.1px11•1eCKOH apx11TeK-rypb1 TeAecpOHHOH ceTl1 11 Ha ee 

oeHOBe pa3pa6oTilHhl Tpr6o!lc11111!1 Ha xapaKTepl1CT11KH KOAbl\eBblX CeTeH paJAH'l­

HblX ypOBHeH 11epapx1111, llcl OCIIOBf!ble TeXHH'!eCKHe xapaKTep11CTl1K11 ye-rpoHeTB 

eeT11 . fpynnosoi1 a60!IPllTCKH1l KOHTpoAAep AONKeH 06ecne•I11Tb npOll)iCKH)ilO cno­

eo6nocTb 128 K611Tl<e K (np11 npRMOM KOA11POBaHHl1 pe'111 B 32 K611-r/ceK). a KOAb­

f..\eBa!I eeTb 1-ro 3Betta ADNKlld o6eene'IHTb noAoey nponycKc1111rn 1600 K6in/ceK H 

idK)"lO !Ke .\011.JKPH o6ec n('•IHTb y1,e.\-MOCT K KOll.hl\Y 2 , nfi CT}TieHl1. 3Trt XdJl<lKTe-
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pH• ntKa KOJ\hl\d 1-oii CT}'Tl<'!tl! ·•>•·<'ne•H!BtleTcH "PH cKopncnr nq1eAd'IH 10 

M6:1r/ceK . B KOAb[.\e 2-oro ·rne11a 11 y:::Ae-Mocry K 3-My \!WHY HPo6xoAJ1Ma 

np• 1nycKHdil COOCOllHOCTb J'.2 M611T/CeK, ,\OCTl1iKl1MOe l13MPll"H11eM napa,reTpOB 

MAC yposttll s KO .\bl\e 2-ro :rnetta, 11:.1~1N1e1111eM ¢opMaTa nepeAasaeMblX OdKeTOB 

11 eKopOCTl1 nepeAd'!H B KOAb[.\dX 25 M6wr/eeK, d ,l,Afl KOAhl\d 3-ro 3SeHa Heo6-

XOAJ1Md npouycKHdi! enoeo6HOCTb KdHdAd 300 M6HT/CeK, NKTliiKl!\ld>l IlOBullUP­

HHeM CKOpOCTH nepeAd'IH s KOAbl\dX AO 500 M6HT/CeK 11 eOOTBeTCTl\~IOU\HM 

111Me11e1111eM MAC ·napaMeTpos 3-ro 3Betta . 

Bee 3TH O[.\eHKH CAeAaHbJ AAil eA)"!dfl, KOrAa see 25 TbIOT'l a6m1eHTOB cen1 

6yA)',. aecT11 APyr e APyrOM TeAe<t>ottHbIH pa3rosop, npeATIOAarall, '!TO see nepero­

sap11sa101.1.111ec5i napbI 11axoA51Tcli B pa3AH'IHbIX rpynnax. lliAI03 A\li o6eene'leHH51 

a6otteHTOB eBli3b!O e SHeUIHl1M11 TeAe<t>oHHbJMH eeT51Ml1 AOAJKeH HMCTb llp0113BOAH­

TeAbHOCTb 80 M611T/eeK. AonycKaeTe.!I TIOAK.\IO'!eH11e 11ecKOAbKHX UIAI030B, B 3as11-

~l1MOCTH OT KOHKpeTHblX ycAOBl1H. np11Me11e1111e MeTOAOB f(Hcpposoii 06pa60TKH 

pe'!eBbIX Cl1fHdAOB COKpdTl1T Tpe6yeMyIO np0113BOA.HTe.'\hHOCTb o6opyAOBdHl151 ce­

Tl1, Il03BOAHT pacw11pHTb e<t>epy npeAOCTdBAileMblX ycAyr, cpyttKl\110H11pOBdTb KdK 

TpdH311THblH y3eA AAil BHeWHl1X TeAecpoHHbTX ceTeii 11 CeTeii nepeAd'll1 AdHHblX. 

npoBeAeH dHdAH3 o6opyAOSdHH.!I, He06XOAJ1MOfO AAi! paCCMdTpl1BdeMOH Te­

AecpOHlrnii ceT11 11 np11BeAeHbI Tpe60BaH11.!I 11a 11eo6xo,!\HHhle y1Ab1 B annapaType 

pa3AH'!Hb!X 3BeHbeB ttepapxm1 H peKoMeHAdl\1111 no Bbl6opy ee 3Ae\TeHTHOM 6a3bl . 

060CHOBdHO npHMeHe1111e B rpynnoBOM KOHTpOAAepe Hlf)f(Hero 3Bel!d MOAYAil Hd 

oe11ose OAHOKp11cTdAbHoro npo1.1eccopa NEC V55PI, c0Aep)Kau1ero scrpoeHHyIO 

e11cTeMy dHdAOfOBOro SBOAd Hd 4 KdHaAa. AAfl annapdTYPbT sepx1111x 3BeHbeB no­

AOHAYT 32-x pa3pHAHbie IBM PC cosMecT11Mb1e KOMObIOTepbt c coorneTCTByIOlJ.IHMl1 

11HTepcpeiiCHbIM11 KdpTdMH. npoBeAeHbI dHdJ\113 11 11CCJl.eAOBdHl1e JKOHOMl1'!eCK11X 

xapaKTep11CTHK paccMaTp1rnaeMOH TehecpoHHOH CeTl1 11 IIOKd3dHO, '!TO c )"!eTOM 

np0113BOACTBd o6opyAOBdHH5i 11 ycTaHOBKH CHCTeMbl s (.\ell.OM, YAeAbHd.!I CTOl1MOCTb 

nOAKAJO'leHHll OA.Horo a6011e11Ta 6yAeT npH6AH>KdTbeH K 200 US$. 

OCHOBHblE PE3YJ\bTATbl PAEOTbl 

1. Ha oc11ose pacowTpeHHli w11p0Koro KAacca ABC c pa3AH'!Hbr~rn TonoJ1or11HMH 

11 MeTOAaMH AOCTyna, a TdK>Ke npHHL\HllOB OOCTpoeHl1ll H xapilKTPnlffTHK 

,,, 

1 R1 ;•' \I1~HHLIX T•· \t"'f.i>OHl!bIX l' i·relil o60CHOBdHa ~e,\t•c:1()(': ~1c\JHIJCTb nocTp(JPIHfH 

(\ ··o if•'UTt~KH:X T~· \ec..PuttHLJX cp~·pH Ha OCl-lOBe ;\P,C 

:: •. . N'\dl! Bhl6op TOllOAOnTH K·)Ab[_\d c \teTOAO\f AOCT)'lld "Slotted Rine( A-IB TIOCT­

p<k·H 1151 pacnpe,\eheH11oii ATC. 06oc11osa11w 11eo6xoA11MOCTb H 4ehecoo6pa 111ocTb 

fJ<l3J>dOCITh.H \[CTOAHKH :lKcnpecc Ol\c' ITKH ee xapdKTepHCTl1K. 

3 . Pa3pa6oTdH<l ~teTOAJ1Ka 3Kcnpecc ot1eHKl1 06U1eii nno11ycK11oii c11oco6Hocm, 

MaKCl1MilhhHOH 00'1.0CbI rrponycKdHHi!, npeAOCTdBNIN!OH OTAeAbHO~ty )'3AY KOAbl\il, 

~ldKCHMd.'\bHOro 'IHCJ\d OAHOBpeMeHHb!X pe'!eBblX KdHil,\OB B KO,\hl\e. 

.t. flpoBeAeH cpaBHl1TeAbHb!H dlld.-\113 xapaKTep11CTHK ceTH "Slotted Ring", noAy­

'!eHHblX MeTOAdMH IUIMHTd[.\HOHHOro MOAeAHpOBaHl151: II 3KC!lpecc Ol\eHKH, noKa-

3dBW,11H 6Af!3Koe COOTBeTCTBHe pe3yAhTdTOB. 

5 flpeMO>KeHw CTPYKTypa ABOHHoro pa3HOHanpaBAeHHoro KOAhl\d AAH pacnpeAe­

Ae1111oii ATC, aMOpIITMbI ee cpyHKl\HOHHposaHH.!I, 11HHl\HdAl13dl\Hl1 11 nepeK011cp11-

rypa1.111H np11 no.spe)f(AeHHHx OTAeAhHblX y1hoB. Pa3pa6oTaHa ~1eTOA11Ka 01.1e11K11 

AAHTeAbHOCTl1 speMeHH OTKa3a. 

6. 06oCHOBdHO OTCYTCTBHe OTAe,'\hHOfO Y3Ad MOHHTOpHoii CTdHl\1111 B ABOHHOM 

KOAhlW H pa3pa60TaH aAropHTM aKTHBH3dl\HH ee cpyrIKl\HH B AI06oM 113 Y3AOB. 

7. fiOh)"!eH rpacpHK 3dBHC11MOCTH '!HeAa OA.HOBpeMeHHO IIOMep>K11BdeMblX pe'!e­

Bb!X KaHahOB OT rrapaMeTpos MA.C ypoBH.!I. 06ocHoBaHo 11pH\1e11e11He MeTOAOB 

OSI, l\H(ppoaoro c>KaTHH pe'!H, yseA11<1e1111e CKopocTH B KOAhr:te AO 100 M6HT/ceK, 

nosbtWaIOlJ.IHe eMKOCTb KOAhl\eBbIX ATC AO 300 Tb!Cil'!. 

8. Pa3pa60TaHa TpexcryrreH'laTaH ttepapxtt•1ecKaJ1 CTPYKTypa TeAe<t>oHHoii ceTH Ma­

Aoro fOPOAa B 100 Th!Cil'l )K!fTeAeii Hd pacnpeAeAeHHb!X KOAb!.(dX 11 npOl13BeAeH 

063op He06XOAJ1MOfO o6opyAOBdHH51 AAil 3TOH ceTl1 . 

9. Bb1pa60TaHw TeXHH'lecK11e Tpe6os<1tH1ll K annupaType, npo113BOAHTeAhHOCTb ee 

B pa3AH'!Hh!X 3BeHb5iX CeTH H npOH:lrlf'J\!'H ee :lKOHOMH'leCKHH dHdhH3. noKd3dHO, 

'ITO YAeAbHdll CTOHMOCTb fl01\KA10'1<'1111ll a6oneHTd COCTilBHT OKOhO 200 US$, o6oc­

HOBilHd 3KOHOMH'teCKdl'! f1<'A<'C-C)()fJp.i·rnocTb opraHH3dl\HH TeAecpOHHOH ceTH MdAoro 

ropoAa 11a pacnpeAeh<'lfHhlX KOAhT\ax "Slotted Ring". 

10. flOKd 3dHO, '!TO TdKdR Tl'AC'!POHHil5i ceTb, 06'1.aAall pe3epBdMl1 no IlOAOCe npo­

Il)lCKdHl15i , ~ cocTomrn11 06Pcnp<111Tb cepBHC, npeMaraeMblH e ISDN, cpyttKl\HOHH­

ponaTb KaK peTpaHCAi!TOp MdrHCTpdAhHbIX CBlJ 11 TpdAJ1L\H01111wx Katta/\OB nepeAa-

11Jt , \rtHHhIX H r\06<1 \btlbl.X <.l"THX 
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I. '1-ltllHU(ll(LtntJ mwppLp UllH4np1qpu1 DI Ulilllll)UljpG uLpnqlihp mGLgnq p1uqummt1Uj 
s..: ~\-Lp L clwtiwtiu1qu1l1!1g ht.nu1tunumJpG gmligLpp qwnmguwfi uqqp01lipliLp11, fi11u1fig 
pli111pwq11t11p, h)1ufiwijnptJu1il t wpnfit.limu•Jlifi hLnwjunuwJl1fi gu11i9Lpp ljwnlllgnu!p 
S<.~»-pJ1 hl10u1fi 41lul: 

2. PmztutJuiil qwn111gtJwilpntJ U<.l1-11!1 mnhqiluwfi .. hmuwp ljwmwptJLI L «Slotted Ring» 
ti01mpwJt1li tihpnqotJ oqw4woL mnll{n[nq!JwJfl J!limpmpJmfi: <.t1uliu11Jnptjmil l fipw 
pfilllpu1qpt.p11 qliwhwmLtm lnuuwp l.pul411hu tihpllll}l u2wljtiu1fi wfihpwtlLzmlllpJDllip L 
fill{mu1u1lju1h~.upuwpmpJn1fi11: 

3. lrzwljtjwt) t J!li1}11w6mp pnqmliw4ntpjwli, oqwltJl wnwfio!Jfi hwliqmJ9l1fi mpwuwqptJnq 
tiwpuptiwt pnqntfiWljntpjUlfi U1llpD1jpp, Ol}WljDIU U!JuutuJtiwGwq Ull{WUWpljtJnq 
OWJUWJ!JG qwfiw1Gl:ipp uwvuJ1tiwt pw!iwltJl wpdhpGhpp qfimhwmuwfi QJUl411hU tihpnq: 

4. l1wmwpt1wil I. «Slotted Ring» gwliqp ptipmwgpnG unqhtwtJnpuu16 L Qiu1.1jphu 
q6whwtnwqwlil1 tit.pnq!ihpnq umwg4wil pGmpwqphpp hwtihliwt.tJwljwG 
tjhp1mil111pJ111li11, llflf! 9lllJ9 mtJhg wp1JJ111Ci11Ghpp unmwtjnp hwtiu1ll{wmwufuwCi111pJlllfiJ!: 

5. Pw2tutJuu) U<.4-11 hwUWJI UIDW)lWplttJwO hG mwpphp mqqmpjwtip wztuwmnq hpqwltJl 
oqwq, Cipw wztuwmwfin!J. uqqpfiwltwti pfipgpwt'1qwgpwJ(l L wnwfiopfi hwGqntJ9P 
tJGwuuu16 qhUIJlmti fi(lw tJhpu1ljwquwt1nptiwG w14npppufihpp: tr2wlttJwil l fuwtJ1wfiuwfi 
tlwtiwfiw4'1 mLm1111pjwli qfiu1hwmuw6 tlhpnqp: 

6. <.pufiu1tJnf1tJlllo t hpqwltJl oqu14111u wnwfio(IG unGpmnpwJ(lfi ltwJwfi!1 pwgwltwJntpJmCiJ! 
- L · iizwljtjwt) t fipw ~mGlt<J!lw)p wltmlttJwgtiwfi wiqnpJ1ptip gwfigp 9w6qwgwo 
hwfiqn1J9mu: 

7. lJmu1gtJwil t til1wJwtlw6wlt UUjUJUWpqtJnq OWJUWjpG tiwliwttihpp 1!WliwltJ1 
ljwtutJwt)m!JJWli qpu1'.j>!1ljp MAC tiwqu11111wltJ1 ll{W(lwtihmphppg: <.pufimtJnptJwo t DSI, 
owJCil1 ptJmJlifi ut.qt.ltiuill tlLpnqfihpp oqmmqnpomUJ! L hwqn(lqtiwfi wpwqntpJWU 
pwpopu1gmtlp, npnlip !JlllJl hfi mwwu OIJWltwot. U<.lr-pp mliwltmpjntfil! hwugfil:it ti!1fi~L 
300 hwqwp u1pnfihfim: 

8. lf2wljtJwo I. 100 hwqu111 pCiwltJli mfit.gnq tJ.mup l!lllJlllll!fihpp hwtiwp fiwfuwmhutlwo 
hnwum!16wfi hhnwtunuwJ~G ywGgp tiwnmgtlwc'rJ:!p, np(! hptiGtjwo t pwz)utjmt) 
oqwtifit.pp 4pw L ljwmmptJwo I. WJI\ gwGgp hmuwp wfihpUJdhzm uwpnwtJnpmuGhpp 
q'1tnwpqmtlp: 

9. 5wligp uwpnwtlnpmufihp!J hwuwp u2wtitJwo hfi tnblufii1ljwqwfi UjWhWfi\)fibpJ1 gu16gp 
mwppLp bwfiqntjglibpmti, tiwmwptJwil l. GpwGg mlimhuwtiwG tjbp[ntilmpjmG11: 5mjg t 
mptJwo np up wpnGhGm)1 upw9uu1fi mt.uwqwpwp wpdhp11 tiltwqtip unm 200 US$, 
hj1tilimtlnptjwo t mlimt.u1utimfi CiU{wmwqwhµipuwpntpJmG11 tlJnpp nwrrwpfihp(l 
hhf!wtunuwjpG gwlighp(l qwqliu1l1L11ll{mlip pwztutJwt) «Slotted Ring» oqwljfihpp tJpw: 

I 0 . 5mJ<J t. mptjwil np Gtiwfi hhnwfunuwjpG gwfig11, mfibfiw1ntl pnqmfiUJqmpJWfi 
11Lql:i11tJ!ihp, ti tlJ16wtif1 L WU{Whntjt.1 ISON-mu wnw9wpql{nq Ull{UJUUJpltmti, qnpilht 
npuit.u tiwqfluu1pw1wJj16 qt.ppu1pop hw6wfuwqwfimpJWG t. mpwqpgpnG mtJJw1Gl:ipp 
tlrnluwfigtiu11i l1wGw1Gt•11!1 tjt.pu1hu1qnp11lti q1npw1 gwfighpmti: 
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l~ 


