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METOA OIITI4MAJIbHOIO PASMEIIIEHI,I' BA3OBbIX CTAHUIIIT
B CETflX IEEB 802.L6-2004

C. trO. EpuolaeB, nnxexep nfYTtA

B. L KaprallleBcKnft, npoQeccop fll-YTlz1, A.r.H.i kartashppsati.ru

C. A. Illronda, npoQeccop BHTY,4.r.H.

na3oHe 1-5 lfq. MoAerr SUI yvzrblBaer norepl4 npl4 pac-
nppcrpaHelnvrw rro rpeM Trr[aM MecrHocru. MarcuMaJIbHbIe
norepr4 cr{fHaJra [pol4cxoAqr B xorMucroit MecrHocrl,I c rIJIor-
Hocrbro AepeBbeB or cpeAHefi r,o cursnotl (rareropufl A).
MzHuuarbHbre rrorepl4 na6rtoAarorc.l B ocHoBHoM Ha paBHuH-

noft uecrnocrlr c rr,raroft rrJrorHocrbro AepeBben (rareroputC).
flrx rareropvvr B xaparrepeH npoMe)KyroqHblft napIaaHr.

Pac.rerH B crarbe npol43BoAptJtr4cb AJIS MecrHocrl,( Karefo-
puw C. florepn rrpu pacnpocrpaHeHvv cvrHaJra (PL, aE) onpe-
reJrs;rvcb no @opuyre

Knnqeeile cno6a: cemu IEEE 802.16-2004, cuHme3 monono-
e urae crcoil cmpyKmypbt, tvtyp a?bunotrt ane opum M.

Oanoft r.r3 BaAaq, BoannKarcqrrx Ha gTarre [poeKTrrpoBa-
nnr 6ecnpoBoAHbrx m[poKorroJlocnblx cerefi nepeAarl[ nttQop-
Maurr[r rBJrflercr cr.rHTeB TonoJlorusecrofi crpyKTypbl cerrl.
OnrnuarbHoe pasMeqeHne 6asonux cranqufi (BC) n noAKJrrc-
qeurre K HrrM KJrrreHToB rroBBoJrrIT o6ecneqr.rm neo6xoArrMyK)
rrporrgBoArrreJrbHocrb certl u rpe6yeuoe KarrecrBo ycJryr [prr MrI-

HrrMaJrbnoft crouuocrrr KoMnJreKca. 3aAaca pagMeqenuq c oA-

HrrM rrcrorrnuKoM o6cryxunarnfl nprr HaJrrrquu orpaHnqenufi
Ha ero eMKocTb orrrocrrrcfl K KJIaccy NP-rpyanbrx, a 9To 3Harr[T,
rrro rorrnbre MeroAbI, o6raAaroqrle gKcnoHeHllrlaJlrnoft BaBIr-

crrMocrbrc BpeMeHrr pa6otrr or KoJIrIqecrBa BxoAHbIx AaHHbIx,
c yBerrqeurreM pasMepuocru 3aAaqr.r repflor cBorc eQQexrun-
Hocrb. rloeronry rpr colAannu cerefi 6ommoft pasMepHocrlr
qerecoo6pa3no orKasarbcfl or KJracc[qecKnx Mero.roB peltrenlrfl
B rroJrbgy coBpeMeHnbrx rexHorornft orITrIMI.I3aII[[ c rIoJIrIHoMrr-

arnnofi cJro)r(HocrbK), no3BoJltrctrI[x Ba nprIeMJIeMoe BpeMt no-
ryrl[Tb pelyJrbrarrr, 6.nnlxne K onrHMaJIbH bIM.

B nacrorqeft pa6ore uccJreAyercr Bo3Mo)r(Hocrb pemeHrlfl
rrocraBJreuuofi saAaqrr Ha ocHoBe MeroAa ug o6ractn poeBoro
r.rHTeJrJreK aJnoprrrMaMypaBbrrnoftroronun[1].

flocraHoBKa BaAaqn. Vt ar, 3aAarra - orrrraMaJrbHoe pa3Me-
rrleHr{e EC n noAKrrorrelnlr'e K Hr,rM KJrr4eHToB. lhaHnpoBaH}Ilo
TonoJrorvn 6ecnpoeoAHbrx cerefi, [pr4 coorBercrByroqefi -Qop-

Mynr4poBKe nocB.flrrleHo HeMaro pa6or, qro roBopur o6 aKTy-
aJrbHocrlr peilaeMofi zarasu. Hanpnrr,rep, s f2-5] ucnonrsy-
rorc.fl KaK TpaALrrIr4oHHbIe cxeMbl sereefi I4 rpaHLIu,TaKvI gBpI4-

cTI,Iqe cKple fIoAxoAbI, o cHoB aHHbIe Ha (<xaAHbIx>> aJIf opLITMax,
ra6y-noncKe r,r r.4. PeureHr,reM noAo6Hrtx 3aAaq 3aHLIMaIorc.a
He roJrbKo :apy6exnbre, Ho n oreqecrBeHHbre [ccJleAoBare-
tu.Tar, B MoHorpa$uu [6] cQopruynlrpoBaHa Ir perreHa cvc-
noJrb3 oBaHr4eM n porreAyprr fienuc a-flyruaru a 3 aAarra cIlHTe3 a

TonoJrorr{z 6ecuponoAHori cerv. OAHaro AaHHa.rr @oprrayrn-
poBKa, Ha Halrr B3rJI.trA, Hy)KAaerCq B paclxupeHwr4 u13-34 or-
cyrcrBlrs n Heft yqera rrorepb rpv pacnpocrpaHenvrv cvtH.ara
B paArroKaHare MexAy aHTeHnoft a6oHeHrcroft craHqzu (AC)
14 aHTeHHoft BC. Ha:nu'l.l'te paAr4oKaHatarpeOyer yrrera raKLIx
rrapaMerpoB, KaK norepr't npr4 pacflpocrpaHeHw4 cr/ffHalra, vt3-

MeHeHI4 e 3aAep)KKt4 npl4 MHOrOnytreBOCTLr, XapaKTepIrCTI4Ka 3a-

TyxaI{I{Is,u IP.
Ilpe,unoxeHHa-fl s AaHHofi crarbe MeroAonoilrs. co3raHns.

6ecnponoAHbrx cer efi craHAapra IEEE 802.16-2004 s coorner-
crBvrv c [7] upeacraBJrrercs BecbMa rrepcrreKrunHoli.

Pemenne 3aAaqr.r. Crcgyn peKoMeHAaIII4-flM pa6oveIZ rpyn-
nu IEEE 802.16-2004 [8], npeanaraercfl I4cnorlb3oBarb MoAenb
KaHanoB SUI (Stanford University Interim), Koropaq xopouo
rroAxoAlrr An.f, npo eKTr4poB aH v fl,, pagp a6orru I,I Tecrl4poBa-
laus,6ecnpoBoAHbrx cererZ SzrcnpoBaHHoro Aocryrla B Llz'a'

(1)

rle do- HopMr4poBorrHoe paccro-flHlae, ilpv KoropoM 3aryxa-
HI4e crrrHa na oI'I,{IlaKoBo An.t Bcex rldrroB MecTHocrLI LI paBHo

100 vr; )"- p.l:lz:aa BorIHbI; 7v: (3,6-0,005 hu + 20lh) - ercno-
HeHra norepb npl4 pacnpocrpaHenwu; d - paccroflr'vle or EC
Ao a6oHeHrcroft craHrruu; h - n,rrcora aHreHHu AC; hu- nst-
cora aHreHHtr BC; s : 8,2...L0,6 aE - clyvafiua s. cocraBnfl-
Iouar rrorepb npr4 pacnpocrpaHeHplrl, floAql4H,'Iloua-flc.'I nor-
HopManbHoMy 3aKoHy pacrpeAeteunn; f - pa6ovat qacrora.

Heroropue orerrecrBeHHbre crre\vanwcrn [9] Ans orpe-
Ie nellvrfl rroTepb npl{ p acn p ocTpaHeH I,II4 p eKoMeHAyIoT TaKxe
yrrprrbrB arl rore 6 arr vs, cvrcr'arra orHo cLt ren bHo KaK cp eAHero
ypoBHs (vre4reHHbre 3aMr4paHnfl), raK rr ypoBH.s, noABepxeH-
Horo MeAneHHbIM 3 aMl{paHl4arr,r (6ucrpble 3 aMI{p auux). Kpome
Toro, Heo6xoAnM AonorHzremnurZ 3arlac ypoBH-s MoIrIHocrH
curHaJra Ha BxoAe nplleMHoft aHreHHrr AC, onpeAenqeuuE
craHAaprHbrMr{ orKJroHeHvrfl,Mv curHaJla rlo Mecry (or, aE)
r4 BpeMeHV (o,,.48), vro HarrptMylo BJrvs.er Ha roeQ$LIuHeHr
HaAexHo crv cBfl3vr s (ft,J. OAHaro n AaHHofi pa6ore 3rLI xa-
paKTepncTvIKvI, HecMoTp-fl Ha LIx Ba)KHOCTb, He yrrurbIBaIOTCt-

flpu peueHnrl nocrauesHolZ 3aAatII4 plcnonb3yercr rvlmb Ko-

e$QlrqueHT gp*, pacctlllrbleaeMHft Ha ocHoBe (1) n pacc\rarpr
saelaHfr Hrrxe.

Kar nora3brBaer rrpaKTr4Ka, 6ecnpoeoAHble ceru cran-
Aapra IEEE 802.L6-2004 coeAalorcs Ha 6ase o6opy.xoBaErq
oAHOTO npou3BoAvITeJIf., COOTBeTCTBeHHO B paMKaX peltreFnr
KoHKp erH oir zag.a'ryr p e a nvrcy erc-fl oALI H rlan E C. Taruv oSpa-
3oM, paccrrr4TaB crolrMocrb co3AaHV s, cern 4na o6op1'.foBaEx.t
or HecKoJIbKI4x npolr3BoAureleit, Mo)KHo ort6parr olrr n{2TL-

Hrrft napuaur.
Ha ocnos aHvwt BbrrrlecKa3 aH Horo n pe/Inaraerc-r vo-uQr

ulrpoBaHHat nocraHoBKa 3aAarr[. I4snecrHH Hcxo]Hr're uE-
HbIC:

a M : {1,...,m) - Mecra Ha pa3MelueHne 6C c ra:aps.u
KOOpAVHaTaI0.lI',I;

PL:2otog,o(+)* loyrog,o [#].' .
*6ro9,o t#] - zot s,,(t),
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o K : {1,...,k} - MHo)KecrBo KJrveHToB c 3aAaHHbrMr4 Ko-
opA14HaraMr4;

a coorB ercrByrouas MoAeJrb pacnpo cr paH.e}lvr s, cprrHaJroB.
KnraeHrrr l,,rolen[PYroTc.s MHo)KecTBoM cTaTI4qecKLrX TeCTO-

BbIX TOqeK, Ka)KAa.fl Ir3 KOTOpbTX COOTBeTCTByeT fTOAMHO)KeCTBy

KJMHTOB C OAI4 HaKOBbrMr4 yCnOBV.rrMV pacnp O CT p a}leHII, Cr4r -

HaJroB. KaxAaq recroBas TorrKa accoupil4poBaHa c KoJrr4rle-
cTB OM 3arrp ocoB nonb3oBaT e reir, o[peAeneHHbrM rro pe3ynb-
TaraM rrp eA B apr4TeJr bHoro MapKerlr H roBoro r4ccneAoB alnlz fl..
O-reszAHo, rrro 3oHaM c BbIcoKoIZ rrJlorHocrblo recroBblx ro-
.rer 6yler coorBercrBoBarb 6olnurnrZ o6leu norpe6laeMoro
rpa@ura.

B zasvcuMocrr4 or pa3Mepa cervr (nnorqalz uorpurra,a)
rrlacro Mecr Ha pa3MerrleHlze BC vroxer 3Harrr4TeJrbHo Bapbl4-
poBarbc.q. OcHonHyo Harpy3Ky [pu Bbrr{t4cJreHlrsx o[peAen.s-
er KoJrr4rre crBo K Jr LreHToB, Koropbrx Heo6xo4zMo rroAKJrIoq[Tb.
flpu up on e4eHr4v gKcrrepv MeHToB MaKckr MaJrbHo e rrr4cno Me cr
Ha pa3MerueHze (*) 

^ 
MaKcr4MarbHoe qr4cJro Krr4eHroB (craru-

r{ecKlrx recroBbrx rover) (k) nu6uparvcb paBHbrMrr 1000.
MareuarurrecKoe pemeHr.re 3aAarl[ cB oAr,rrcs K M r4 H t4 MV 3a-

rlr,rr4 rlenenorl QyHr\vw crovl,rocrn (D:

1

o : DDwk*x *Yk^ +lcX *+ DD; yu^ -min, (2)
k m m k m5km

fwl*ro,"rrrrl-R1;
rre Wu^: 

]ro'* > 0, ecnra Rt 1r S Rz,

lwi^:0, eclu r) Rz

- crol4Mocrb rroAKJrrorreHr4r k-ro rlvteHTa K cralgpr,pa3Me-
ueHHorZ Ha m-M Mecre, B 3aBv cr4Mocrr4 or paccrosHut (r) Me)K-

Ay Knl4eHrorr,r n BC (R, - palvyc !eir.crBtrfl 6aeonorz c"raHrtvrtr;
p/

Rt: "7o).
nepi'rrri KoMrroHeHr ueresoft $ynr<qnn (UO) onpeAen.rrer

crot4 Mo crb rroAK Jr rorreH I4r K Jr r,reHToB rrpv 3ap.auHori roH$rary-
pagvr cerv, nroporZ - coorBercrByer cror4Mo crI4 ycraHoBneH-
Hux BC, rpetwit - yrrr4TbrBaer norepvB pa[r4oKaHaJre rrpv pac-
rrpo cTpaH eIJ'Il/t cr4rHaJIoB.

flocrorrry KarrecrBo KaHaJra cBs.gv 3aBvrcvrr He roJrbKo
oT paccToflIJvtfl, Ho t4 oT Apyrr4x rrapaMeTpoB, r4cnoJrb3yeMbrx
B MoAeJr[ SUI, an-fl o6ecue.reHr4-fl yBepeHHoro npr4eMa cvrHa-
na rrpr4Mer.flercs pa3nr4rrHoe a6oneHrcroe o6opyAoBaHr4e, Ko-
Topoe B 3aBr4cr{Mocrr4 or vcnorHeHlrr (nHelrHuft rr,ro.uyJrb vrrwr

BHyrp eHH vir) vttvre et pa3Hyro cror4Mo crb.
flpr,r npon eryeHvv gKcrreplrMeHToB r4crroJrb3o Barrwcb cneAy-

rouue 3HarreHn.s: Wt^:10000 py6., W?*:20000 py6.;

fl, eatv k-ftxsvertr [oAKJrroqeH K craHrJvrtr,
I

Yo^ : I parvrelleHnoft Ha m-M Mecre;

10, nHaue,

rAe c - crolrMocrb craH\wv; 0{gm <L - roe@QnqvteHr)
o6 e cne.rz n arounfi y rrer ycnoBzft p ac[p o cr p all,eHlz s, cr4rHa-
naB pa[voKaHaJre Me)KAy k-ru uueHToM r4 BC, pasvreueuHorl
HAm-M MeCTe.

flp z S o pM yn 14 p o B re rrao4 n Sv rI r4 p o B a H H o rZ n o cr a H o B K 14

3arav.v Bo3HrrK Bonpoc o cnoco6e yrrera rrorepb npr4 pacnpo-
cTpaHeHr4vr cr4tHa[a B paA[oKaIJaJIe, rocKoJrbKy yrreT noTepb
B BpIAe HerrocpeAcrseHHorl rroAcraHoBKr4 B Bbrpa)KeHwe (2) zna-
uettwir, paccquraHHbrx no Qopvryae (1), Hapymtrn 6u pa:uep-
Hocrb rrelenoft SyHrqraz. C erori qenbro s (2) 6stl Ao6aueH
rpernrZ KoMnoHeHT, r4MeroIquft s cnoeM cocraBe roe$@zqn-
cHT gpat o6ecuequsarouufi yrrer norepb cr4rHana. 3anucannufi
B 3HaMeHarene 4po6r{ rperbero KoMnoHeura (2) r<oe@@zur4eHr

g r* o6ecneqr4Baer KoppeKTHo e Bbrrr[cJreHr,re qelen orZ @ynrquu
c rlenbro ee \4rrHr,rMngarJr4v. K rorray )Ke oAHtrM r43 rJraBHbrx Kpt4-
TepIIeB, KOTOpbTM .4OnX(eH yAOBneTBOpflTb gkm, flBrfleTCs COXpa-

H eH Lr e @ opirayn n p o BKr4 3 aI.asr4 B Te pMLrHax uerorr r4cJreH Hor o
rporpaMMvpoBarlvrfl..

llpu peueHr4rr KoHKperHorZ 3aAaqu rpor,r3BoAurcfl pacqer
rrorepb cvrrrara B paAr4oKaHaJrax Me)KAy BceMr,r BC n AC. Anq
[onyrreHHofo MHo)KecrBa sHa.reHr4rZ norepb rrpv pacnpocrpa-
HeHvrv, paccrrvraHHbrx no @opirayle (L), orpeAen-flrorcr roe$-
QutqueHru gkm; MrrnvrManbHoMy 3Har{eHrrro norepb rrpu pacnpo-
crpaHeHrlu PL^rn coorBercrByer gk*, pasHl';.it ep.ulnttue; MaK-
cr4MaJrbHo Bo3Mo)KHoMy ypoBHro norepb PL^u- gk*, crpeMll-
lJvtitcs, K Hynro. MsoxecrBy 3HarreHufi norepr craB.f,Tcq B oAHo-
3Harr Ho e coorBercrnr,r e ro e$SnuneHTbl gk m, Bg srbte raruu o6 -

p a3oM, .mo 6rI ilpr{ AeneH wr ervHvrrlbr Ha g km noryrranrdcb rrenbre
tILt cra - L,2,3 u t.a. O6paserr Bbrrrr4cnele^vrfl roeoQnqv eHToB
gkmfipe4craBJreH e ra6r. 1.

Ta6nnua 1

PL, r,B 10 18,6 22,3 27,4

0,5 0.33333333 0,25 0,2 0-16656666

3aAa.ra v Meer orpaHr4r{eHr4.s.
L. Ha Ka)KAoM Mecre Ha pa3Merqelalae BC uoxer 6nrr ycra-

HoBJreHo ne 6olee oaHorZ craHwrv:

Ym X^:I.
2. KaxlrrrZ r-rrraenr Aon)KeH 6urr noAKnroqeH ToJrbKo

r oanoft EC:

M
vk DYo^:!. (4)

m:l

3. CylruapHrlft rpa$zr Bcex KJrLreHToB, noAKnroqeHHbrx
K craHrlktr4, pa3MerrleHHorZ Ha m-M Mecre, He Aon)KeH npeBbl-
rrraTb npov3BoA14TeJrbHocTb cTaHIILT r4 l

K
vm b^>DbkYk^,

k:l
rge b^ - rrpolr3BorvrenbHocrb c"raHwrr4, pa3MerrleHHofi
Ha m-M Mecre, r6wt I c; b k - cKopocrb [epeAarrn r,ls, k-to rtu-
eHTa, r6urlc.

A.uropurnr MypaBblHo[ xoaonnu. MypanudHbre aJrfopr4TMbr,
rpeAno)KeHHbre 6elrrurlcrvv' vccreloBareJreM Mapro [opvrro
(Marco Dorigo) B KoHrre ilpomnoro BeKa, c ycrexoM npr4MeHq-
rorcq Anr peIIIeHzr rrrr4poKofo Kpyra pa3rr4rrHbrx no crpyKrype
3aAarr [10-13]. Anropzrna MypaBbr,rHoft rolonur4 npeAcraBrr.rrer
co6orl TexHoJrorr4ro orrrraMrl3a\w, B paMKax roroporl peanvsy-
er cA vrr eparlkt oH H br rZ n poqe cc [or{cKa peueHz -s rro cpeAcrBoM
fr o c r o s H H o r o o 6 H o n rr eHvr s, ra n S o p v a r\vru, xap ar r e p z s y rc q e ft
JroKaJrbHoe KarrecrBo perxeH[rZ Ha raxAorZ urepaqvv antopvr-
ua. Anropr,rrM cocrovrr vr3 rIr4KJroB, B KoHrre Ka)KAofo $opuu-
pyerc-s rroJrHoe perreHre 3aAaqr4 - Marpprqa pa3MerrleHus BC
v Marp[rra [oAKnroqeHvrfl.KJrveHToB, a raK)Ke rreneBa-fl QyHrqua
crol4Mocrr4 KoMrrJreKca B coorBercrBnvt c nonyqeHHoft rou$ll-
rypa4ueft.

Korn.recrBo uI4KnoB 3aAaerc.g B Harrane pelreHr4 fl, gara.uvr.

KaxArrfi qr4KJr cocror{T r43 r,rrepaquir, .tr4clo Koropbrx onpe-
Ie n fleT c fl KoJrr4 rre cTB oM Kn r4e HToB, rrpt4 cyTcTByroru r4x B 3 aAa-
ve. flnx roro.rro6u o6ecneqvrb Bo3MoxHocrb npI4MeHeHvrs,
MypaBbr4Horo rroAxoAa, Heo6xoAlrMo cBecrl4 3aAarry K novcKy
Ha KoHcrpyr4pyroueu rpa@e, onpeAenr4rb rrpaBLrna o6Honle-
H n x n HS o pMar\Lrv, xap aKT e p usy rcrqerZ K arre crB o p e:luenvtft,
lI nporleAypy EoAKnrorreHr4r KJrr4eHToB.

12,9

(3)

(s)
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B saureu cnyqae rIoI4cK pewer'uit npeAnaraerc,x ocyilrecr-
Brqrb na rpaSe Gc(VbV2,E), n KoropoM MHo)KecrBo Bep-

n1ruV,coorBercrByer MecraM Ha pa3MeureHue EC, MHoxecrBo

BepmlrH V, npegcraBJrs,er KJI[eHToB , a Beca pe6ep I43 MHo)Ke-

Crsa E COOTBSTCTByIST pacCTO.qHI4flM Mex(Ay KnI4eHTaMI4 I4 Me-

cral/I]/l Ha pa3MelueHl4e EC.

flnr o6Ho B lreH:z s, IaHQ opua \w, xap aKre pll3yloqeft Kaqe -

CT B O p e ru euui1 I4 CII On b 3y IO T C.s crl eII pI an b H bI e A n H a M I,I q e CK I4 e

rrep eMeHHbIe - 
BeI[r{I4HbI, I43MeH'IO U\VeCfl B n p oqecce peue-

lH]/rfl 3aI.AIq.I,I B 3aBI4CITMOCTI4 OT KarrecTBa [onyqaeMoro peue-
rlVIS,.

flpu raxAoM rlo.uKrlorreHl4ll HoBoro KJII'IeHTa K KaKoMy-

tw6o Mecry Ha pa3MeIrIeHlae EC (r.e. Ha Ka)KAoft I4repa\wvan-
r o p HT M a) BbI nort H q e T c-s M oA I4 $rr'aUvt x A I4 H a M I,I q e cK u x n e p e -

MeHHbrx Ha ocHoBe rrpaBr,rn JroKaJrbHoro o6nosreHlas. B anro-

pr{TMe npucyTcTByIoT TpLI npaBI4JIa JIoKaJIbHolo o6nonneHIaq

Ar4HaMr4rlecKtrx fIepeMeHHbIx: AJtt pe6pa rpaQa, AJIS KnI4eHTa

v Enfl.Mecra Ha pa3MerrleHr4e BC. flpau4Jra JroKaJrbHoro o6Hoe-

neIJVrfl rrepeMeHHblx B 3 aBI4CI4MO CTII OT yXyAIII eHr4s. V nV y ny s-

lJfelHvrfl, IIpOMe)KyTOTIHOIO peUeHI4q COOTBeTCTBeHHO yMeHb[Ia-

roT r4JII4 yB enl4 qI4B aIOT 3Harle HIds, !.IdIJaMI4 qeCKI{X nep eMeHH blx

Ha KOHCTaHTy, 3aAaHHyIO B Harlane peureHl4t 3aLAI{I,I-

B rosqe KaxAoro quKna (r. e. nocne rIoAKnIor{eHI'I-s Bcex

Knr{eHToB) orlpeAen-aeTcq MecTo Ha pa3MeIIIeHI4e BC c nau6onl-
rrrr4M 3HarIeHI,IeM AIaHaMI4rIeCKoft nepeMeHHoit. fi,ttt STOIO [pll-
MeHqeTCq IIpaBI4no MO6anbHoIO o[HoBn el1'y'fl , yBenI4rII,lBaIoUIe-

rO 3HarIeHI4e AaHHoft AI4HaMI4qecKOft [epeMeHHOIl Ha KoHCTaH-

Ty, 3aAaHHyIO B Harlane peilreHvrfl' 3a4al{w.

Ilpoueaypa rloAKnrorreHl4q oqepeAHoro KJII4eHTa HanpaB-

JreHa He TOJIsKS Ha AI4HaMI4rIecKI{ O6HOsIqeMbIe [epeMeHHble

BeJrr4qVHbI, Ho Ll Ha CTaTIITIec.K11li4 TO3QSUqI{eHT nOKanbHOfr

rr pv BneKaTeJrbHocTr4 pe6ep rpaQa. Tarnrr,r cTaTr,rqe cKr,rM Ko 30-

SnqueHroM tBJIqercs, Br/.rrrMocrb KJII4eHTa - 
BeJII'IqI'IHa, 06-

paTHafl paccToqHIIIo Ao KJIIIeHTa 14 He I43MeHfl.eMAs. B npouecce
peilreH14q 3aAarII4:

1

n@.2) (6)
a\p,z)'

r4e dQ), z) - paccro.aHl4e Me)KAyp-M MecroM Ha pa3MelueHl4e

BC u z-M KJIIreHroM.
C qeltrc BbInoJIHeHI,I.a orpaHvruenlar (4) u roppeKTHoro

noAKnloqeHl/ls. KJII4eHTOB Anq KaXAOIO MeCTa Ha pa3MenleEvIe

BC npr.rrr,reHflercfl cnellv anbHaq crpyKTypa AaHHbIx - 
cnt{coK

T a6y, KOTOpbI IZ CoxpaHseT [OpqAOK KJI IleHToB, nOAKJI IOr{eH-

HbIX AO MOMeHTa BpeMeHI4 t, V 3ailpelqaer B TeKyIrIeM III4Kne

anrOpI4TMa nOAKJIIOqaTb I4x CHOBa. B rOHUe III4Kna g1II{COK

Ta6y I4CnOnb3yeTgt{ Anq [OAKIIOTIeHI4q KJII4SHTOB K 6a3OBbIM

craHuI4qM, ycraHoBJIeHHbIM Ha BbI6paHHblx Mecrax pa3Me-

rrleH14s.

[r-a nrtnoJIHeHI{t orpaHl4rreHrar (5) c Ka)I(AbIM MecroM

Ha pa3MeIIIeHI4e BC accoq vvpyercs' [epeMeHH aA B,op. B Ua-

rraJre Ka)KAorO III4KJIa anrOpI4TMa 3HarIeHI4e 3TOfi [epeMeHHofr

rr pr4paBH I4B aeTct K II p oI43B oAl4ren bHo cTI4 E C. llo cle noAKnIo -

rreHr4-rr KJrr4eHTa r EC 3HarIeHI4e nepeMeHHOir B,op yMeHbrrlaeTc's

Ha BSJII{rII4Hy, paBHyIo cKop ocTI4 nepeAarll4 I4H$opM arryrt, Heo6-

xoAr.,rMoIz KnI4eHTy.

Pa:pa6oraHHblft anropl4rM pa3MeIrIeHI4fl EC npI'IBeAeH

Id'apvc. L. llpu ero co3AaHl,4r4wcnoJlb3oBaHa KoHUeTIUI4g Mypa-

Bbr4 Hbrx an ropr4rMon [14-16]. IIp ouecc no crpoe HV A p erlJelJlds

HarrrrHaeTCfl c r4HvrWanL43a\I4I4, B xOAe KOTopOfi yCTaHaBnI4-

BaroTcs 3Har{eH[s [apaMeTpoB HacTpotkn alrop:aTMa (ronra-
rreCTBO III4KJIoB, rOe0OuUI4eHTbI a, F, Qo, KOHCTaHTbI oOHOB-

re}Jpr fl. A I4 H a M I4 rr e cK I{X ne p e M e H H u x). llo cn e LT]l].L4[]xA nI43 ALJIM

Harrr4HaeTcq nepBbIIZ UI4Kn anIOpI4TM a. [,nx Ka)KAOTO p -rO MeCTa

Ha pa3MeIII eHvIe EC paCCvltTbIBaIoTC.x 3HaqeHn-fl rlpIlBneKaTenb-

HocTr4 Bcex KJrr,reHToB Q) ru ocHoBe gBpt4cTr4r{ecKoll Sopuylrt

urt,.,IJ!r^{[r,(r)+to,(r)l'([nk,u)]p + 8o)], ecnvQlQ0; 
(7)

s, ecnlaQ) Qst

rge rr(t) - Al4HaMvrsecKas' repeMeHHafl', accor\trr f
c Knr,re;rou (n HarIaJIe perreHl4-a ru(t):0,01); rp,(t) - rv-
HaMr4rrecKafl IIepeMe:r;rras) aCcoqLII4pOBaHHaq c pe6poM (n Ha-

rraJle pelxeHl4q x pr(t): 0,01); n(p,u) - KosOOrIII4eHr Bvrl-It-

MOCTpI UUeUra; C{, - napaMeTp 3HaIII4MOCTI4 AIIHaMIIIeCKI4X

frepeMeHHblx, accouI4I,IpOBaHHbIX C KJII4eHTOM I4 pe6poM (O: 1);

B - uapanrerp 3HaqI4MocrI4 roeQQuqvIeHTa BI4AI4Mocrv (B :2);
q - cnyqalzHoe qucJlo, paBHoMepHo pac[peAeneHHoe B I4HTep-

B ane [0. . .I]; q o - Ko e o or{ur4eHr r4c fro Jr b 3 o BalH]l1l. fl f vrccneAoB a-

HVfl, (q0: 0,98); S - cnyvafiHas. repeMeHHafl, BbI6paHHa.' co-

tnacHo cneAyloueMy BepoqTHocTHoMy pacnpeAeJIeHLIIO, eCIV

B pe3ynbTaTe po3bppbrrrra cnyqafiHoro qvcJla 4 oKa)KeTcq, rITo

4> Qo:

Ir. (r) + t,. (r)]"Ir1(p, z)]o

p/p,z) = 
],, okr,r,

rrc Jo(p) - MHoxecrBo KJIIIeHToB, €I{€ He noAKnlor{eHHbI\

K TeKyIrIeMy MoMeHTy BpeMeHn /, vro6m ronyrleHHoe perue-

Hr,re cTaJIo AofIycTlIMbIM.
(Doprrlyla (7) yvurrrBaer KaK creneHb JIoKarIbHofi' rrpu-

BJreKareJrbHocTr4 cooTBeTcTRyroulefo Knr{eHTa w pe6pa lpaoa,
TaK pI e[.o BpIAI,IMocTb' a TaKxe noTepu flpu pac[pocTpaHeHlll4

eCIIl4 Cu,pu e Ik(p);
(8)

I,IHAIIE,

l4u nquarn:aqrn ( ycraHoBKa

napaMerpoB uacrPofr xu anroPurmf

BHeCTU ero B CnnCOK

l-lpunenuru npaBuna noKanbHoro

o6uoenelun guHaMtlqecK14x

nepeMeHHbrxAIn Pe6Pq KnueHTa tl

Mecra Ha pa*reqexr,re 6C

6aaoeue crauquu u nogKnrcrlurb K

Pacc.{ilrarb 3HaqeHue qeneBou

QyHKql414 croHMocru Ann

Puc. l
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cvr Ha IIa. llo H -s r z e < n p 14 B n e K aT e JI b H o c T b K JI I4 e H T a >> O 3 H arl a e T,
qro KJrveHT 6nu3Ko pacnono)KeH r BC, a cneAoBareJrbHo, rro-
Tepr4 npr4 pacnpocTpaHeHnr4 cr4rHaJra 14 cTor4MocTb floAKnroqe-
nvn 6ylyt An.fl Hero Mr4Hr{MaJrbHbrMr{. fitn p-ro Mecra Ha pa3-
MexleHr{e BC nepnuM oKa)Kercq [oAKrroqeH rot z-fr KJrueHT,

n n r Ko T o p o r o cT e fr e H b II pr4 Bn e K aT e Jr bH o cT v ) p ac cI{vT a H H a _rr

no $opuyrc (7), MaKcr{MaJrbHa. llpr4 groM cHarraJra c roMoulbro
reHeparopa cry.rariH brx qr4ceJr onp eAenrerc.fl cn y qafi noe .ruc-
,ro q (nyreM po3brrpbrrra cnyqafinoro quc,Ta q), vt ectu e a Qo,
ro rrpr4Menxercx (7).

Currcr ypaBHeHr,r n (7) s ron, uro6br Bbr.f,Br4Tb Krrr4eHroB,
6rzsro pacnono)KeHHbrx r BC. OAHaro B HeKoropbrx cnyrraflx
BbrfoAHee noAKnloqurn 6onee yAaneHHoro KJrr4eHTa, froroMy
qro [oAKJIIorIeHI4e 6rn:roro KJ'II4eHTa npr4BoAt4T K npeBbIIxe-
Hlrro [por{3BoAr4TeJrbHocrr{ BC. B raKr4x cvryarJntrx Lr r{crroJrb-
3yercq ypaBHeHr4e (8).

flapauerpbl ct: 1, F:2vqo- 0,98, nrr6panur,te 3MnI4pI4-
rrecKuM rryreM B coorBercrBvwt c peKoMeHral!:afll.r'r4[I4], xn-
n-srorcq orrrr4ManbHbrMr4 Arq Haxo)K gerrz fl nyqilrr4x peneuufi .

Kos0SuqueHr q0 rro38on.fler ycraHoBr4Tb 6atauc Me)KAy r{c-
tI o JI b 3 O B a H 14 e M OrI e p eAH O CT U n OA Kn IOrI e H U _q K JI I{e H TOB, |IO,I y-
.r e H Fr or1 H a rr p eA br A y rrl r4 x rI 14 Kn a x an r op 14 TM a, v vc c reAoB a H r4eM

H O B br X B ap 14 a H T O B tI O Cn eAO B aT e JI b H O C T 14 n OA KrT rOrI e H I4 t KII 14 e H-
ron. llpra crpeMneHr v eo K Hynro nu6op oqepeAHoro KJrr4eHTa

craHoBvrcq 6oree cnyqarU HbrM B clrny roro, rrro B 3TorZ cr4Tya-

wlu vcc neAy IoTc.fl HoBbIe B apr4a H T bI [oAKnrorre H Lt q K JI I4eHT OB.

9eu 6,ruxe QoK e!:aHuue, TeM MeHbIIre c,ryuarZHocrI,I n nnr6ope

oq e p e.4 H o r o K Jr 14 eH T a, fr o cKoJr b Ky r{ c[on b 3 y ro T c_s p eil] eH u _s, II o -

nyqeHHbre Ha rrpeAbrAyrrlr4x rlr4KJrax.

B rosqe pa6oru anropt4TMa cperv Bcex vMeror1.vrxcfl Mecr
Ha pa3MerrreHr4e EC nu6upaercs.' oAHo - c sauloJrbrrrlr M 3Ha-
qeHI4eM Ar4HaMr4rrecroft nepeuennori. Ha gro Mecro ycraHaBnv-
Baerc,fl EC, a KJrr4eHTbr noAKnroqarorcr corJTacHo crrr4cKy ra6y,
accour4r4poBaHHoMy c orr4M MecroM. Eclu ocraJrr4cb HerroAKnro-
qeHHbre KJr[reHTbr,6eperca Mecro Ha pa3MerleHne BC co BTopbrM
no Berl4rrr4He 3HarreHI4eM AI4HaMra.{ecKorZ [epeMeHH ofr , w ua ocHo-
Be y)Ke ororo crrr4cKa ra6y no4rJrloqalorcg ocraBrrrvec.g KrI4eH-
Tbr, Lr raK Ao rex rrop, rroKa ue 6yayr [oAKnroqeHbr Bce KJrr4eHTbr.

Ilpone4eHue BbrrrrrcJrr.rreJrbHbrx gKcrreprrMeHToB Ha ocnoBe
fIO. lna peneHr4q 3aAaqu cr4Hre3a rorroJrorvz 6ecnponoAHbrx
cer eft 6u,ro co3AaHo np orpaMMnoe o6ecuer{eHr4e, zHrep@eft c
Koroporo r4 Tr4[r4qHufi pesynrrar pa6orbr nporpaMMbr trpel-
craBJreHbr Ha pr4c. 2. PeanusoBaHbr rpr4 MeroAa peruenr4.fl: rroJr-
H rrrl repe 6 op, craH4aprHuri reHerr4rre crurZ a"urop mw lI7 I v My-
panruHrrrl anropr4TM. Mecra Ha pa3Mer{eHvre EC c ycranonlen-
H br M r4 6 a s o nrI Na z cra H Ir 14 -s M ra o 6 o sH a.I eH bI cI4 H 14 M 14 Kpy ra M I4,

KJrr4eHTbI - KpaCHbtMV, a Her4CrrOJIb3OBaHHbIe MeCTa - I]epe-
qepKHyTbIMu rrepHbrMr4 KpyraMu.

[ra rounbrorepHbrx 3Kcnepr4MeHroB 6ulo cfeHepupoBaHo
MHo)KecrBo 3aAarr pa3MexreHus EC pa3nnrrHorT pa:rr,repHocru. Bce
3Kcrrepr4MeHTbr npoBop'nnncb Ha KoMrrbrorepe c npoqeccopou Intel
Core 2 Duo 2,66 f fu u oneparr4BHorZ naNlqrsrc 3,25 f 6afir. firnn
peanll3aur4npelrileHlzfl nu6paua reppr4ropr4q pa3Mepou 70 x 80 r<u,

pawryc 3oHbr o6cnyxlrnaHrfl, EC cocraenr'20 rcvt.

Puc.2
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Ocnonnoft gKcrIepIrMeHT 3aKJlro.+.aIrcfl B cpaBHeHvtu reHervr-
qecKoro r4 MypaBbl4Horo noAxoAoB Ha 3aAaqax 6olrmofi pas-

MepHocrrr. Cpannrnn arvcb BpeMq, 3arpatleHHoe Ha noncK pelle -
:E.vts,, vr KaqecrBo nonyrleHHblx orBeron. Pesylrrarbl SKcnepI4-

MeHTOB, CBI4AeTeIbCTByIOUITe O npeIrMyIrIecTBe MypaBbt{Horo
rroAxoAa, rIpI4BeAeHl";' s ra6r. 2.

Ipone4enHble eKcrleprrMenTbl rIoKagaJIrIr rITo AJII perue-

Hrrfl gaAarru onrl{MaJlbHoro palMeqennr BC [prl coSAaHH]I

cerefi craHAapra IEEE 802.16 qelecoo6pasHo rlcnoJlb3oBarb
rroAxoA us o6racrn poeBoro ITHTeJIJIeKTa - MypaBbI'IHufi al-
roplrrM onrrrMusaIluu. IlanHoe ero [peltMyrllecrBo B ToM, rITo

SaMerHo coKpalqaerct BpeMt, 3arpaq[BaeMoe Ha rIoIlcK peme-

nnr. (DopMyJrnpoBKa rlocraBJlennoft 3aAaqIlr yvnruraruqefi
KaK [OTepr{ B paA[oKaHaJIe rIpH pacnpocrpaHeHrlu crIrHaJIoBt

TaK H o6ecneceHr.re Karrecrna o6cryxnBaHufl (QoS)r aKTyaJIb-

Ha rl rrMeer npaKTrlqecKyn IIeHHocrb, rtocKoJlbny acnexr o6e-
creqeHnq QoS n craHAapre IEEE 802.L6 flBJlrercs KJIrcqeBbIM.

Pemenne Aannofi BaAarI[ Ha ocHoBe MypaBbI.IHoro ainoprlTMa
no3BoJIIrT OrlepaTopy cBtSlI cHH3IrTb KanIrTaJIbHble 3aTpaTbI

Ha cogAaHue cerlt u o6ecneql.ITb KJrneHToB 3aAaHHbIM ypoBHeM

KarrecrBa o6cryx<u n any.fl .

JINTEPATYPA

1. Dorigo M., Maniezzo Y., Colorny A. Ant System: Optimization
by a colony of cooperating agents//IEEE Transactions on Systems,

Man, and Cybernetics - 1996.- YoL26, Na 1.- P.29-4I.
Amaldi E., Capone A. Planning UMTS base station location:
optimization models with power controls and algorithms//IEEE
Transactions on Wireless Communications.- 2003.- Yol. 2,

Na 5.- P.939-952.
Tang M., Feng Y., et al. A reference station placement scheme in
deployment of network real-time kinematic positioning sys-

tems//Proceedings International Global Navigation Satellite
Systems Society Symposium, Sydney.- 2007.- P. 123-1'32.
Yang Y., Murphy S., Murphy L. Planning base station and relay
station locations in IEEE 802.1.6 j multi-hop relay networks//In
Proceedings of 5 th IEEE Consumer Communications and

Networking Conference.- 2008.- P. 922-926.

Jacobson K.R., Krzymien W.A. Cell dimensioning and net-

work throughput in cellular multi-hop relay networksi/In
Proceedings VTC2006-Fall, Montreal, Canada.- 2006.
Bnmnencruft B., Jkxon A., Iffavs6ssq l'1., Ilopurofi C.

IllllporonorocHble 6ecnpono4Hble cerpl nepeAarrn un@opua-

r\r4r4.- M.: Texuoc$epa, 2005.- 456 c.

IIIHpsKos B. Mero.qororur co3r,aHufl 6ecnpono4Hblx Mynbrrr-

cepBrlcHblx cereft Kracca WiMAX//TexHoJIorI4r'I u cpeAcrBa

cBq3r{.- 2010.- Ns 1.- C.32-13.
Erceg V, Hari K.V.S., et al. Channel models for fixed wireless ap-

plications//Tech. Rep. IEEE 802.16 a-0310I, June 2003.

Eyson A.JI., Buxoncxnft M.A., Bacexo H.B. n Ap. YnpauleHl4e
paAr,roqacToTHblM cneKTpoM I'I 9neKTpOMarHI4THaq coBMecrrl-

Mocrb pa,u4ocl4creu: Vqe6u. noco6rae/lloa pea.A.r.H., npo$.
M.A. Enxoscroro.- M.: Oro-TpeH4s,2006.- 376 c.: utttt.

10. Merkle D., Middendorf M., Schmeck H. Ant colony optimization
for resource-constrained project scheduling//IEEE Transactions on

Evolutionary Computation.- 2002.- Vol. 6, Ne 4.- P.333-146.
11. Gambardella L.M., Taillard E.D., Agazzi G. MACS-VRPTW:A

multiple ant colony system for vehicle routing problems with time
windows//New Ideas in Optimization.- 1999.- P. 63J6.

12. De Campos L.M., Fernandez-Luna J.M., Gamez J.A. Ant colony
optimization for learning Bayesian networks//International Journal
of Approximate Reasoning.- 2002.- Vol. 31, Na 3.- P.29I-1n.

13. IIIron6a C.A. Mypanruuble anropl4rMbl: reopn.s I4 npvMeHe-

nve I I flporpaMMl4poB aHve. - 2005. - Na 4. - C. 1-16.
14. Dorigo M., Gambardella L.M. Ant Colony System: A coopera-

tive learning approach to the traveling salesman problem//IEEE
Transactions on Evolutionary Computation.- 1997.- Vol. 1,

Na 1.- P.53-66.
15. Stutzle T., Hoos H.H. MAX-MIN Ant Systemi/Future Generation

Computer Systems.- 2000.- Vol. 16, Na 8.- P. 889-914.
16. Dorigo M., Di Caro G. The Ant Colony Optimization meta-

heuristic//New Ideas in Optimization.- 1999.- P. 11-32.
77. Epuo.naen C.0., Kapramencruft B.I- IeHern'{ecrl4ft noAXoA

K 3aAarre onrl,IManbHoro pa3MeIrIeHI4q 6asosHx cranurafi e ce-

rqx IEEE 802.16-1004llTpyl.st I2-fr wexl'vuapo4noft roH$e-
peloq:zvr <Ilu$ponaa o6pa6orKa clIrHaJIoB L ee npI'IMeHeHI4e>

(DSPA-2010). - Mocr sa, 2010. - C. 255:257.

Ilonyueno 29.09.10

5.

6.

8.

9.

2.

3.

4.

NEPCNEKTI4BHbIE

9 aon6pa 2010 r. e Mocxee npouren 5-tl
ceMhHap <Oco6exnocrl4 lt nepcneKTvtBbl
l4cno,|b3()BaHr,rf BoIoKoH Hblx xa6enuxutx
nmnmhcBfl 3l,r B coBpeMeHH btx cerrx> (BOIIC-
201 0), opra H il3oBa H H ut ut 3AO <3rcn o-TeneKoM))

coBMecrHo c OAO (BH1414Kn> npr no4AepxKe
MnHxolncsnsn Poccvn.

Orxpuaan ceMilHap, HaqanbHilK orAe-
na pa3Bnrran urHQpacrpyKrypbt cBA3tA If nC
MrHxorilce azvt Poccnu C. C. 3naqroB orMe-
TUn, qTO TeMarilKa AaHHOTO CeMUHapa BeCbMa

aKTyanbHa, TaK KaK cBf3aHa c npnMeHeHileM
HoBbfx cl4creM il TexHonorwh aa cerflx cBfl3vl.
Kpome roro, oHa onpeflenfler nepexoA or l4H-

Qpacrpyrrypu nnuuit, KaHanoB n rpaxrob, uc-
nonb3yeMbrx Ha cyqecrBylol4l/x cerflx cB83vt,

K nocrpoeHilto tu 14poKononocnotl rpaHcnopr-
norl raHQpacrpyKrypbt NGN, o6ecnevnearcqetZ
nn H o ro Qy H x l-l 14 o H an b H bt tl t t t r p o ro n on o c x ut tl

AOCTyn Ha OCHOBe nepcneKTnBHblx onTrqe-
cKnx rexHonornh.

,[oxnagu, npo3ByqaBluue Ha ceMilHape,
no cBoeMy ypoBHlo t/ 3HaqnMocrr 6onuue or-
Beqann crarycy xonQepeHqun.)to 6un norn-
qecKu BblcrpoeHHutti norag pa3Bnrnn onrilqe-

onTnq EcKt4 E TEXH OnOfUW
Vrorn KoHQepeHqvttl

cKrx rexHonornh e Halueit crpaHe ra sa py6e-
xoM: or 3BonkcLll414 onruqecKttx rexgonornit
n cpe4crB KaK ocHoBbt QoptunpoeaHnR rpaHc-
noprnorl nnarQopnnu NGN (E.6. AnexceeB,
ilnK MTyClzl), nepcneKrnB pa3Bnrun MeA-
Hbfx 14 onrvrqecKilx ra6enunuv nunnh CBA3A

(E. Il. Iloprxoe, MTYC lzl), romnnyra Llil 14 B onril'-
qecKnx rpaHcnoprHbtx cernX (A. M. Mexxenu,
IJHIAIAC) Ao KoHKperHblx npoeKroB n pa3-
pa6orox e aroti o6nactn (O. E. Hannfi,
Ml-Y rann. M. B. IorvroHocoBa; C. C. Korart,
3AOcAnKarenu-IyceHr>; A. lO. Llutm,
Ofyn <4H14/lC>; C. X. MuQrRxerAnHoB,
3AO <Cen3ucrporigeraflb); C. B. Cymxnx,
OOO (Hfl fl <lzlgMepilTen-bHag TexHuKa>;
14. A. OequHHuKoBa, OAO (BHlAlAKll>;
B. B. lllep6aKoB, 3AO <LleHrp BOCI-|1/>).

Bonpocann pa3BnrilR 14 MoAepHfi 3aAVn
cyqecrBylcqerZ nopnnarilaFtoil 6asut no onrn-
qecKvrM ra6ennu 6uno nocBnqeHo Bbtcry-
nreHne A.C. BopoHqoBa (OAO (BH1/NKn>),

HopMarr BHo-TexH vt t{ecxotit AoKyMeHTa qil n

AnF CTpOvrTenbcrBa BonoKoHHo-onrrqecKux
nvinuh clfl3n - B. H. Cnrapragoxoea (144

ccKT6-TOMACC).

HA CETflX CBR3[4

Oco6ennocril npoKnaArn xa6enefr cBasn
B ycfloBrrx ropnotl MecrHocrl4 - reMa Ao-
Kna4a B. 14. lll vr u xyHoBa (OAO < fra n pocenlu>),
npo6neuu sKcnnyaraqnv ra6eneft cen-
:rrr BOflC B npoeKrax FTTx - BbtcrynfleHnfl
14. f. 6arnaxoaa (<<Merporex>).

Oco6urra hHrepec co6pasulnxcfl Bbl-
3Ban AoKnaA lO.T.Iapuxa (OAO (BHl/L1Kn>)

<KoHqenqnR pa3Bnrilfl BbtcoKorexHonorilLl-
Hblx npor3BoAcrB e o6nacrn xa6eneit cBA3tA.

llpo6nennur BHyrpeHHero pbtH Ka). Oxaganocu,
L{To 3Tl4 npo6neuu crogT He ronbKo nepeA
BHIAAKF' Ho h nepeA BceMil poccnficxnmn npo-
u3BOAnTenFMn.

Hecmorpn Ha xecrxrtl pernaMeHr Bblcry-
nneHuh, Halunocb BpeMF n Anr orKpblroro Ar4-
arora yqacrHvlKoB ceMilHapa, nocKonbKy ronb-
Ko xllBoe o6qenrrre npeAcraBilrenetit Bnacrn
il yqacrHr4KoB pblHKa MoxeT noMoqb B peueHun
cronf4rx nepeA orpacnbrc npo6nenn. lA xaxwtor:
BCe yqacTHnKl4 courl4cb Bo MHeHru, qro ceMn-
Hap Ha AaHHylo remy neo6xofll4Mo npoBo4t/Tb
exeroAHo, Ho yxe B craryce xonQepeuqrr.


