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The synthesized algorithm permits to perform the suboptimal in the local quadratic criteria iden-
tification in the real time functioning of the system observed with noise. The algorithm takes ac-
count of the uncorrectness of the identification problem.

OO0 s Okesds®  dHiGsoWASo-
ydd dssrjed fohsjds* f Yitejddode T id Hoso-
5 jste0 T

X= f(X,t; p(t)); X(ty) =X, (1)

GHj X (XFR ") — jj ojChists fshsswhdw: t —
GJLOaddd0v Yitdiiaaov (eiBv); f — dL-
o JsBOY G jLdj200m o jCHists-WzhSydw, fisH jt-
SOPOW Gjdie stz seeohyjGhzs o jSkst-
wizgCyds - pt), SehtseiéEst  p oo (1)
(j=12,...,m) Sulssis? djtejerotr sisn
40 t1[ty,t ] budsreoshd? djCsiss Sk
GShs? LOHOY, g jdisqwSoydd. dhesedss t-
Lotstz jis s s jSP s dfLds jie jddds

z = h(x,t; p)+xt, ()

3(p)=ifz(t) - h(xt; p)} D, {z(t) - h(x.t; p)ldt.
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GHj z (IR V) — 9jCssts GLOBE=HjBd2; h —
dLo jist0w djidt j200w o jSiststetow WizdaSydw; X
— Bt 2 cOiysafCd? Plds ) Glzdjords fitsjH-
Gdds d dsOlstecfyd? qzlsjdcodshis? D (t) dt-1),
ovtfsikdlst gednt WizaSydd p(t) o LJOwdisd
&omhikoBj otjhjhd WzaCydskdsedkdy dis-
HJed (). Jhksedrds setedrduiedils %0 Jes
0y hSsj oiytfistzLsoOddj Wodw jishw tts jH-
sty jbdj s &ozdudd diejhstses BOLsOBGS
g jhdw  x*(t,p*) HEZW WShdtetsoOhkh  n dbis-
BAGOE1Gr A LEOY b2 p* dHjdsdWdydtlzjhisets
9 jSststs0.

IS ssdiories?  syjesd ojSktt-
WedSydd p(t) shizh jhlsedwjstiv di  Ehdsedw
Btdilzdk0 dsCok1dGses SoOHtEOsdydses WizdC-
YJtstz0eo :
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[3, 4]. JBihEst it 4SS s i, st o fdik &jss-
eyl JE GEhsd  Yses ittt CoOHOdyds?
Wisteds ™ SN juiedd Gdkdonizsd o ¢=Bs2 k-
QP2 dsdjts otsjgjad t T [ty,t, | osbiscso-
sfudSd sBdfifdude0dls Bdddbizd sYtejHieid-
et oGO0 GO SElkjys® diks a0t ots-
Bdéd.
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L0 tacl 003 tese
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HOY HA&OBdSd d wedwjlsiw djStets jSlshs tis-
MisOotz jthks2, ks o GiSElstr~ NEzyown  (&0-
teddz jts, tted Bt N2 dils jhdodishisd Hisijn
o COBOLj GOBEEHjBAR) GBS BTt GOEEN j-
G Ehksed) dHiGsdWdydezjdshisd [1, 5]. Is-
Assilz i jkdy tfskizydl &0 shbse edod-
Wit dijmsHses HsYEP jidv 5 shdLshisd df)-
Cods? syJiSd oSkt p(t) € dshdRoz G d
LBOY kg p*. Gl tfsLesivjls fizidlks dhsd-
fisets HsYAsdB = 6jNJkd? d, bid fodrds,
seditfdydlst EAlss2ydetsist iz et M jadv
¢ tsdsJr0ds o SOGOL] GOBE=HjBd?. UEHO odH
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nOtGOleJthLIthJGB sCskjikdy  diSsd

3= e0)- nlex p. M, DD D
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2 GEGAE0RAGT D LGy jhd?. Died i Hijs0atv-
& Looadshlst 8, jCBt0 fshssvad™ X Bk 9C-
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ged p=p*, M, (1,)=0, (4)
= (3%, p*), x*(t,)=%,.  (6)
UBEHO WeGSydsto (3) tjHisdedds fikj-

HizEs P tBEOLE:

h(x*, p*,M , ,t; Dp)}dt. (7)

BYJBES oS0 p(t) Sl GshdEE G R p*, Bl-
Hgls fjHEzE P dds:

t
J. =fiDp(t)° My Dp(t)dt,
t
GHJ Mg — LOHOGEBOW HAOCBHOEAGOW m3m &0ls-
tedy0, tBjhtfjydedshow hsekohse0hkdj teOL-
BJtewthisj? Coditfistidls 0jSsted Dp(t). vwos COC
%0 s jSkzh jds dils jteo0dz fHidGIsdWdSoydd sy jd-
CO sk jn 0 COROLj GOBLSHjBd2 o HtotshsteOd-
fisaj Lao[to, t] dLeiist0 e jtenk:
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h(x<, p*,M,.t; DpJ}dt +a,J(t) =

= i@~ n¥ 0, (0 - nhradp M op)at. )

CHJ @ = an (Sy) > 0 — YOO jbte tsjelzitscfLO-
ydd.a, T[01].
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cJBteOdunS] 0ol jked) HEW st jHjdjddw
sJ¢lzh j2 ojSkste-WenSydd  Dp(t) s kiSkzhdds
%OBwEE=H &IV z (1):
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1dhJad] Astets ze0od jhdw shizh jhisodw jishw
L SESte jstsds odHO WrESydd GOsEEH G h,
q Gs>1 s Brls+ or fistijts SO 0GOzdlsdyiSd,
50S d it dd, Jied fEs>Es2 Loadhdds-
fisq h s Dp, dilssHOd. TOLG s ot jo-
Bel B2 NS HOUY it jaydoed s

zte00jdad2 £0at0 (N m + n), ysts, GOtfteds jts, ©
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+1
2(nm+ n)

6oL Bty woLdsjtetshisd fmisdi™ HOWWJ-
BEydO G e eOolkjhd?  SBESBP jGESCS
WtAlste0 SOEkOBO  (HE™ e it dL oo jH -
i — g jtz4 1 j, fstslse jishse jtzs, & © 4 16010 d ©
©17 &0L). St e, (1.4) d (1.5) dssetds d-
s jetedtetso0ls W LOBLOGSStE B jhds, HES oF tfist-
it esydnize™ dridsdWaCoydd, 0 M«(t) d
X*(t) — Te0kds i o BSESSOTT  LOYSHAEO-
PR bses2Mse03 (). A Assd HEyej fizh j-
flso s ko jkdudedsh bejskidr2 el jd
U, t5, ) HEes? sSEshT, &0 hdj et j-
i (1.9) 2jeSs B> jls Brls 16 jOtdLEo08S fis-
ook s orydiddlsijivid o  tejOd-disds
BONkoB] otejiikd Yskzyitd™ diditbitd? z
(). Wstyjttr ] GiLiikokr HadH s jt fset-
sk 5 oSLAS BT AW Ssdotds distiLs-
00GA™ fiftls jLeso0ises Ohesbdlskd hizsst-

(t)(z(t) - h(x*, p*, M, .t; Dp))+a,M,Dp(t) = 0.

(10)

sqdg0ddats? dH jdrsWSOydd o jSiststedis? WizdC-
ydd orfisis? oLk jehshisd o Ookdsd oted-
Gikd WESydskdiesedtdy  HGOGIYINSEES
B G0, GOBEEHOjdtses 1) Plzdssts. Lét0hdyj-
Gavsd &0 jets tfie0Skduint] dhtfsdLso0ddj
woiwislsiw ZhzsedW 5 Gokdydd dLehisises BO-
Lsotsets tojh jdedw HEW WShdtetso0ddr n disdid-
GOEAG Y A LE0yiRd? dHidsdWdydiszidses oS-
Iststg0.
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The approach to assessing the quality characteristics of protocols of digitalcommunication net-
works, based on analyzing the properties of the correctness of the model protocol. Determined by
the objective function evaluation criterion QualityProtocol, taking into account the importance of
private quality criteria softwareimplementing the protocol.

AE0ats? yjd'ts AUsof0 difi jHse0Gdw teOL-
0B o0 jg  m tieslssirite Wodw jisiiwv Wistedsiz-
kdieso0hkdj LOSEE=Y by 5 osLBis>dshs Hits-
Sz dses B S0 sBiffjuds! HEhisd> jadd
CRGjUbses tojLizzs0k0 o jets WizdSydshdtsts-
o0dw. Jd Ustsds Mizlzy0J i3 deg jds oL dshis-
csotedist 5 SCoyjfse WehSydeidisso0hdw tiets-
bECEE0. @v et Yt Hishistes ikh 2 fiosists-
¢k sBfjudedt Yedizyidd] ltiskzidses tj-
Lizz21s050 Gz jtsBRSHAMES, YstBY Jots MistelzClsizic0
slso juOk0 Ists jBso0hdts Ctete jSlsdshisd [1]. Js-
hizshisedj © Hohszks2 ddsitoliztsj ssybses
sttejHiz jkdw SOy jiised tfeslksSse d lssls WoCk,
Ulsts WizsSydd, o tfsedjds " J YiesksSdtsd, fisd
B juikdd Ehksedw jes SwttsjCldkses dfy-
fokkikdvy, tfsLestwesl dhSesydst shdeSd
fitedhr@Sd HOGGT~ (teOLtolzh jdiadj, Hilsted,
HEzBkdteso0kd] d &Oklzh jkd] syt iHbshisd tis-
Elzyjkdw oS jktse), orLre0 ik Soddlzedco-
stz asq MefsJs0a3d. u.d. Hislzeddsd Mizse0dsd|,
YsC0  tieet0R®0, tjozdLzshovw  Hisksisd,
esHBEX 04 WizkSydshdisest  Soists jSisds,
shdeSd Y aCd yjtiL GihOHiM Gz fisjHlz
(RO0Ch jtedLizE=Pd | Hshiste jtedishis ke fhow-
Ld) @zJ BlzHIZls adzdWst %O tfOodizdts] tfisiizy-
o] HOGd Y .

atstisojshisodj iSOG n SedsdtedOzi %Y n
YsC0L0 JEzj2, R0L0Ck itedLizEsPdn Coyiflsets k-
ke MowLd tiejHshisOadw jgrn fitodhsd (Stfi-
tOsdodzshis?,  GOHJMGhs), e jOdzofLizjds ™ d3
CoRBzEdCoydthtrd  ltSaiss, IstiBso0-
Gavg st a0k jiv, StfteiHjdwjlshw &0 Asotfj
hshisOatitedw SOSIsdSr-s jridunstes LOHOGAW
%0 teOLte0BOY 90 jg 2 Heslsl. N ifshdikd
s IsteiBSoORd? 50> J SB MY judeddish ted
Ehisedd tic0odiz dses o fskh jhdy tfisisSs-
563 Motsdm WSy dshotz-4h Y - osLBE d&shis 2.

Arh jnCoLOGEs | Lot jis stts jHjkdls+ CO-
yJfsos YiesissCsi0 COS Misjtijd hstlsejishisodw
hot2Mso0d, ROk jtedLizsPdl jots Shtots jCls-
Gshst. s kOSdd hes2hise0ds Sisdshwishw [2]:

1. fshishisodj MisOsdyinSdn BEsStesosS,
sLEOYOE jj, st o tesisSadj ¢ fizh ihlkselzjls
sOSsets fshisswiad™ dizd GOBSEO fishissWad?2, di
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Clststs ™R ) OSLEEY & HijrsH & Hiskzedj fifs-
flstsweacfw.
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4. [fshishisodj diBrssydshisd, k. J. o fItfi-
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i fisseP jid? o SOMHE®R COuOL] BjMHE ties-
Sz g3d s8I JSS0Gd ¢d tejor Mol stis]-
Hitzjdaiscts LBOY i, GOL Y00 jdiets jdSishistes
COt00.

6. JshizshisodJ HAEOBYINSdR BEEStEoES.
Clsts LzOydfs, st o tfeslsCtj slshizshisolkzls
BiNSBRIG2 ydSe WedSydekdese0hdwy, tied
Colststescs &2 HtetsqLotsHAsh st jLiow te0BsIsO.
toLzduesls HAwOGAYINSdj BEsSdEseaSd, oF-
AsH dL Sebsra dsequifiSd  bjosLdsyjd
(hets2Misets 60), d HAGOBAYNSH BESSHEseCd,
Wi i jHisoddds SlejHiiitt = olsj-
Bt ROOS jtedfiisdS HetslstsSist0, doYtedsjts
sJBH0 sBd %0 fistBP jhdvdd (hos2hiset 6B).

7. 109t 0jdsshis (teOLadsdj), Is. 4. tftetslsts-
¢ ofjeHO HBMisdE04ls S judises (Isjtedzdd0d- -
Gses) Mshisswadw. v ydSeduinSdn fislsCs-
(rtso Asts Mos2hsets G Stz Sts odHSLA jdw jishw.
Glsd HeslssSarr HESEX G SBEOHOKS fot2Msosds
tOLodlsdw, Calstetsj fishissdls o ks, st Hasists-
¢l HEhisde04ls fotjet GO0k dsets fishistwddw.

8. w0nshdhnrteskdLoydy (oshisOdsot jdd.j
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COMHB dL SBlsstrn etk 60ffBokEdo0-
disiw fy stfte jH jdjdkhs? ssySd Liejkdy. A fosts
sy tejH, SOMHOW dL ctelztftf tOLH i jishw 0 Ho j
Ot lsJtetzOlsdodz ' § COls jestedd.

w0y inSdj hots2hise0 stfts jHjEwesls -
equinSlzes fstelzClslztel BB jRO s jhdwdd
(hos2mise® 1 — 5). wjB0dsdyinCdj hos2Mmike0
howLOd T fis figrikses? YOodh dshistts Hiets-
ydiind WizdSydshdiese0dd™ tssisisz0. foLkd-
Yol fos2Mise0 fzoBs2 fid0dkisdSd, Slsster j
nowLOGY ) AWWiSkdek & tOLadlsdids Hftetsists-
Csk0 (hets2Msets 7), d hets2fsed fistetsets? fj-
GO, MowLOdkhY J f) kSt & GOLBOY-
Gl jos tesissSsr0 (hes2hsots 8).

s fsOdyinSdds hesMike0d wlsdshwishw
fos2Mised 1 — 60, 0 € HAEOB YIS hos2fse0
6B — 8.

YOhlsqukow  Citete jClsdzshist  sLEOYOS, s
el Sl SBEOHOjis GJSBlsste 3 GOBstetsds Iste j-
BIZjf3" 1 Mo, tfied Zhisadd, yss o tissy,jf)-
nd WeaSydskdiso0hdy st HEhisde0dls LOHOG-
Gisets s Jtedgdd0tdtsets fshisswazdw (ddzd doy0L--
e fshisswkdw o hizudj ydSeduincdn tss-
sECEEse). Gl fos2Mses BLEOYOjS ddha k-
tsohlzts oLBEYEMs o tfisddkjkdy st jBlzj-
Bra foshso. kGO S jSlsdshis tieslsts-
CBi0 IstegBlzls Histfskadls jzds HESCOLOS jazise0
fos2hise0 7.

L issHdSO sy jhSd hes2ise teslstsSsdse [3],
shdseredjshv &0 dihkiHse0kdd d tyjeSd
hos2Mmse  HehisdMddshisd, Mdoshisd, S6E0dkd-
U jhdshisd, BiLstondshisd d S itedsdodist)sd
b jorn disHjtj? tesisSsise.

1. rihisd> dashis.

rev fjsd EN f) LOHOGHS? GOYOZ- G2 t60L-
BsSE2 Mo btsjizjlsiw s jPdls+ ostiesh, Hshisd-
M0 &d Yieofirydtfoords GJSElsseow oL SO
MTIR(EN) dL Mo, ¢Hj R(EN) — dstisyjjsots
ofjrn HEhsd> e o EN 60LMGssS. I tfiscis-
Mdbdd S dsHjbdeso0ndE  fiesltCisise kst
hets2fsots dilsitetfts jlsdtelzjlshw COS osLdss> disls-
HEhsd>jhdw teslksCiidrd 5B jSkisd it -
H & jhdatsets ftsfistwidagw.,

2. rdoshls4.

IGH MdoshsiE it jnsHO fjlsjos? dsHjkd
fokddoslk  gediaydfdortzs  otLBE dbshis-
Jats Mis0BO 90kdW tfied d=BE2 HEshiso> BB dL
Mo te0Ld3JIsS -

" M T R(EN), $ M' T R(EN): M'(tu(t))2
I®),

(s M SOMHBj DRBHES ] il tfjtsjAsHO t
qdsddis LOLBJSClZ dof d3jo iz, yjds SteOlsdtshis
Hized, fisjHdEvesh 2 p d t). EN wowjlsiw >d-
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o2, hkd ohd JJ YijmSHY Mdovr. wzjHESo0-
bikAds, 0hOZdL ¢0 >jdoshs!t HtLoskvjls or-
wodlsd OSLBEMGT ] o GjOSLBEMGY ] fisBrisdw
e isCis 0.

3. JewOhdy ikeshis d BjLsyonnshis-.

AsLdydw pi WedwW jlstv tsete0ddy jbds?, dfkd
hzh dfsolzils OS] yjitsj G slstefyols jz-dis
udizs ki, ulsts tleq EBis? 6OLBSS Sistofyfs-
ot B3 lstsC o HOGs2 fisLdydd & ttsjor o s ki:

B ] T(EN), $ki>0: M(pi) ¢ ki.
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GHO ofyj tsLydd sesadyjer, Jied ohj k=1,
b fjlsjodw dsHiE! GOLTo0jkshw BiLSHONGS?.
dzjHizjls st jlsdist, ysts fos2hsets setOdkdy,jé-
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DETECTION OF STEP-LIKE INTENSITIES VARIATIONS FOR INFORMATION
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The Keywords: monitoring, discrete markov process with two conditions, information flows.
This work consider the system of telecommunication networks monitoring at the emergency sit-
uation. The problem of the syntheses for asymptotically optimum algorithm of the joint finding

step-like
solved. The example is brought.
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intensities variation (the changes means network errors ) of the information flow is
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Cdn COC otCLOkY, OAestfstolsy, O KOSHJ HEW
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Rostov-on-Don

Keywords: management, decision support system, monitoring the telecommunications network,
algorithm for monitoring.

Describes the general sequence of selecting the optimal (rational) algorithm for monitoring the
telecommunications network of special purpose (TCR CH). The methods used in the process of
monitoring algorithm TKS CH. Present an algorithm for monitoring CH TCS for use in decision

support systems.
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st dedd, s& Gifds o fijsd Jhd WiaSydd
howLOGh Y4 f) okOHJBdJd, dhfst Lse0nudids o
i qo0ddjd bittedsstd? d fedizicoshda
Lis(.

100 g0t jtedaB jlsts0 sBI SO tfts jHMisOadw jis
fsBs2 Stz jShblzts LOHOYEZ. CWW jSsdods] JJ
e jhdd oLads ted Sflsdds0r-disds fsyj-
sOkdd a3JroddyjnSdn ttejtfwishisod?2, LOtlzH-
wvshdn d L0 jrevshdn Hj2hsedw &0tz d-
s, fis fiejunise0Bd MdewoedLoydd, sBYd-
ydedshdid &odetijj t0hdkj] SBEOBEZYj@d]
WOSkO tftststrdSisojhzdw, mdiisJz0B3d SssBE0M J-
wdw d Histfiseadlsjz1d " id hiedHhise0dsd.

v bses ystser AWW jSsdodis tjhols+ otsL-
M e LOHOY, Hjtedd jlste0dz1dz0w fdhis jdz0
Src0R ™ HEEX GO sB Mt judols! stfte jH i jdkdk 2
%0Bts BOLSO Y = Wiz Cyd2:

- Uswis) YieiSeridy @didd gedabibsto,
oCEYOW B ifisO fiedissHl ™~ SBEOLEO0Rd?;

utelzHY usA Juver 2011

- GOHPIGE] SBHOLIJGA] YyrisS dj-
oGSy dstdiso0ttses  tisshdShse jady L
Srtc0RW jBizE LishkE;

- Ehss2udeshise € HifstslzChsiedtslzEs Prdfcs
otsLHj2Misodwd  tedesHESES s jrdse jRuses
R0te0Cs jts0, 0 S0E> € Y53 jr0k, MsLHO00 j& Y 0
dad;

- GBOkdydj HEBtdtelztsP R COLOLse Codistets-
v sBisOtseSd.

A jtsodydk0w LOPO &R dBWsthkOydisd-
Gra tojhztehse HEEEO shiEzh jfhlsedwjishiv LO
ik jotdLizjd~ Gir0kdLgte Sttty Wd-
LAUNSEs Histsizo § B jC0d LOPdlsT.

wtfshsehshst Hdhsigr WdLdyints?2 Lohd-
v (GA)) & WWjSsdatsdlz WedSyddissoo-
Gdes, k.. sBdffjulkds bt iBkzigises esadw
LOP P jhashisd  SYejHjEiGETR G ifkshse,
HEEM G0 LOSEOHT 904 &0Lts0BBIYICOkd P J
10 Us0tf] Y jSlsdtetso0dkdw Mohisjds™ d CotsteS-
sdtetso0ls4fW &0 BhsOE2G = UsOg0n Jj > dLiid-
oses ydeno (AShykz0soydwy, dsHbedLoydy d
s.H.). J desBs® fizyoj HeEEs B! Bt
yjies o tfisizizjiedd Yediydyo ttejojilsdodshisd:
UJas 0i+h J d Hishissedtelzdd BlzH]ls SBEOGEZY j&
dhssyddS ZetssL dizd tsyrsCo jd tejozdLoydd d
SUJkdts 4 BONNB, bl ] 550X i
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Bslste0> Jdisdj dizd asSOkdLOydw st etesLr, kis
dils+ Is jcg AWW jClsdodz i BlzH s &t/\.

CWWiSkdotow  tec0hdLoydwy  gsHihdhlsids™
sBGOE jidY &\, tBNYjudedshow gochd-
BOZ s osLBEY Bz o jetWishshst SBEOLEZ j-
GdW tted StieiHjzibk = SeLO0Gduindva (ASh-
YazizOsO0ydsnkr n, BjnbdudnSdn), Wodwjkhw -
SBABHA® Y & Ehisodjd HEW Ctets jSsds2 t60BS-
sshtfshseaéshisd ndnsjds* BjLsyonGshisd ddtd-
Blste0. A yOhshshisd, stee0kdLoydw gHidhls]-
3" sBEOLIZY JidW teJHSZOG0 Jis:

- Oy jSlsoydts Bl jCs0 ks jrdkdyihSddd
ftsrniso0kd sBHOLEZYJGAY (va ) StejHIE G-
& n bdtfse, .. YsHBGE Mshis0e0 M jHise HEW
CodiSts jlstzsets B jCIsO ) zy sz jots i jydWwd-
ydhSdn shsejddshisi?, ohyis dn st iBkzigses
Coidy,inise0;

- HOAERJRN g teOLgiP jkdi lsjatkdujnSdn
fts jHilse &0 B jSksj LOP ST,

WInBBtey ¢0 sedizdj dstdOsdotr~ HESZ-
BJdstse, jHdHs? hdhlighs? GissHST ties jS-
sdteso0hd™” wAY d, o YONsEshisd, YsHidhisid
BBEOLIZ jadw, &J NP jhselzls, AskwY diddEs
0 sofy ttesiSlsdisso0ndy tedidBosshw sh-
Gsodr j MistolsjedyinSd] ity ikd tt o0td-
Odzls0d tfishstets jlzdw Ml jck™, Bls Skt LO-
adhdls stisddiz0kdshs tiets jSlsts-Is jndedy jhSdn
P jkd?, tesdLesHdshv sy jso jj Blzvizh j2
AWW iClsdodshisd d LOSEOHT o0wslshiw Csdzdfyifis-
o4tk J d Soydfisejhdsr J ~Ote0Ss tediisdSd Isjn-
GoudhSdn MisjHiise sBGOLEZJGAY o LOPdsT.
Zdwsts wofishistokjti 2 tisHAsH € ©ih j-
Gt Asdm LOHOY,  BYJBS] WWW jSsdadshisd dis-
ezydo driw fidhisjds GO shse j dstfoteciyhSt-
65 BYrk0 sbHjzEra &dy R0wOSkjdLizjishw
orfisCs? iy it fized jSsdodidz0, yss LO-
Yozt ttedosHdls ¢ shdBSOG o WizkSydisid-
teso0hdd SOSHEER tsHO e, IsAssdlz Yisddis-
Y jltits j AWW jClsdodits j tej jdadj ZCOLOGEGY - LO-
HOY oLBEMEs i) tsLdyd? jHddses fdhls jdsds-
CdyJflsiz0d- ttsets YisHASHO.

WWiCkdokow  stec0kdLOydw  tfsHidhis ik
sBGOE jidY &\, tBNYjudedshow gochd-
BOEGs obLBEY bz SBROLE (s it Gkt Nifs-
fsBshis fdhisjB" ted st jHiEjet = 6t0-
Goujkdwn, WodWjishw d&isBRSHIGY & Zksed jd
HEW  Ctstets jClss?  teOBBISSHYhsBEshSd  ofj2
nhisJ T BjLstondshisd. IsAstgE 0SkZ0dzd
woiw jishiw fisLHOGAJ B JlssHEse d fitsiHiise, fLots-
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wvshdn un) WWiSkdoks or fsddgwis! ZC0-
L0tz WtSyds.

NZGESydw HiliSydd EetesL tsjokdLizjshv o
a/ MisjHise0ad fshijdhsid' sBEOGIZ Jdd¥,
s 2 d s jrdduinSdn fitsjHilse sa&OLE-
Mdedv, hdedkordLoydistir= Pej2wWse d ofjifs-
({SHO ] A stets 2Mso (Yoo Jasdats-
Codltesizrzrj  tfedsste™ d b.H.). JBOBEISLO
hdeotse stejosed, fehskzfoshdn sk vu [, d
T E0BiSCO LtfiedotvsFrdR eisLHj2Msod?, OHJS-
o0l SBHOLI jhkE? ketsL]j, shizh jhsodw-
Jisi fisuidisJdsis? tfteOoi jead™.

ABLdssHishise o tisaditdy wA)  LOHOUJ
sBHOLI Jed™  Bec0kdLoyd™ tisHhdhsjBr SB-
GOl jdw  LOCEOHY 90 jistw  teOLte0BEIsYdSOB
%0 fisOHdd JJ et jSldteso0kdw, kdet CtstsjS-
sdftelz jlsw &0 shisOE1d " = UsOYon JJ M dLdjkuses
Ydeko - e jHtejkdd (tejOtdLOydw)/hGonites2<0,
AChHtfez0sOydw d, oLBEM S, BiSHhALOYdW.

u0Cdds tBteOLSEB, SOyifses  BeOkdLOydd
d/dizd dsHitRALOYd] YsHndsjB" SBEOEI -
Gdv eAY SYEJHIEVISNY P Jhdd hidizts-
A= LOHOY;

- 00kdL eI jCk0 LOP ST (U0), 9 Wokz jhdJ
ot MyJudwdudnSde shsejkashsi? (o ks
ydfizd, 0k0ddL YsHidhisjds*™ SBGOBE jed™ fiz-
A fsozsh 2 b/, dhkd 580 fedhzshikelz k).
JyJaso AWW iClsdodzshisd SBHOtBL J-
GoW/sBROLEZY dls jz G2 fYshsBhshisd &AY;

- YHBBts HEZW HOGGEES 5B JSI0 tiSHABHYA j-
6t fishis0e0 vu f, BB judeosh jcs tied -
EJHJEjGHB Y R EhEsodwa GJSBasHOSEE fisjtfjd-
5BHOBIY jhdW etsL. I Ussh YisH ot jSlsts
orBi0GE & Yekddodshv hishise vu L, GOSHd-
ROEAGs ydsTe0s=F o2 sise jhsiisd O d ted
Astscs, Ysts & j30dzse0y &S, sBEOHOENAR Bdtd-
BOLZ s oBLBEEE2 yjhs2;

- Oy dsh0tAds 0Lt P jidd YBHEBEOGE: A
s 60 0, Calsstesj fyglso s AWW iSsdo T ds
9 Mizlzyod seitfjudedv d0ShoBordks2 SBGO-
ey ds iz ds2 fshsehshsd e, dhSesyjddw
cdtelsor ne Lt d duB Y ssydshsd v [

- SBdhtfdudkdd LOPdP jadshisd djtishteiHis-
ojlls anY d Soltfsijdbste, onsHvhdR o jj
hishisOe, tsls Yl jiydOz &Y~ Z6tesL;
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- sBhtfJjujkd) GOShAkOzds obLdsY ke
gnSesyjkdy hized jSkdokr = WOCkstese  tied
6P jlsfd LOHOY 1-3, k.. OolssdsOlsdLoydd ts-
YJiio stecOwdLOYdd YisHidhisjds* B0tz jdd™
°A).

CWW jSkdotisj  tfiels jSlsdteso0hdj  fds jds
BJLSHONGSTS el jhrs B jCss o)
sy W jlshw iz jHizes P ddzd WOSksOdd:

- slsfizshisodj GOkGY R & jlssHEe d YsHRSHSS
Oolstst30IsdLOydd tejh Jdad™ HOGEGY - LOHOY;

Bzt  Sddudhlses ks jrddyihSdn
fedHhise sBihYJuddd™ jLsyongshisd d d- tt-
MlstsWadits j ko jedyided;

- izl jCsdodsj Bhjedd s Skditsof dSte.

d s8R & fiekydj, tsHest d 6oLk P jhdj
CodSte stz sqtfse ks jrtzdyjhSdn ftsjHise sB-
GOt Jiedw shise o0 jishw &0 fisslse jishisodd dn
kOCIsdSts-Is jrtduihSdn  ROE0C jtedhisdS  (wm)
fsBjddsh)s s s8I k0 LOPdlsr.

JHEOSE  LOYOMizs  ereste  SskSis jlsdisets
su L 0 dijjeis? YeoSsdS) shsere0 s
tj kIS &0 fisslke jshisedd jos sum khksad-
vl fleddsdtded”, as d jeis issddashisd (died
WdR0dGNse ~ oLBEY &R j2 See0ddLOydd).

JHEJd) dL otLdsy B - izsj? teOLtsjh jddw
tfesBizjds, MowLOhdk Y - ) tists jClsdtesa0dd jds ficff-
s jdz srteOBY Y jtedds jlsts0, Wodzw jistiv teOLtsOBEISCO
G JssHAS, tsLosiwesh 2 stflsdk0k ks  teof)-
fiydise0is- fshiste d Sidyhises uu [

dalbsRosdLOyd™ ey jhise YsHBGKO d tOL-
&JP jkdv fishis0e0 uu J HEW ShSts jistsets Bl -
JCk0 sLosidls hkdidlst tedhCd, hewLokdrj f
shdBCOdd yjdse 0.

ed Ussdy tfisH AwwjSsdods YsHESBEOdE a3
shdd0dishv fishise uva J, GOShHdBOEEs Zyd-
sro0shd2 shsejkdshsd ) d tied Astsd, ybss
G jd30tso0>ds, tBEOHOBPJR  ddkdhkor d&s

OBLBEYEE2 Yjes2. tOLBJM jed] YHEBL0GE -
vaf &0 Bl jCksj fydlkosiw AWWiSkdodrd o
hezyog seihtfiujedy d0Shddsotz-ds? sBEROEZ-
N djeris? hfshseagshsd A (AWWJSsdonts-
fisd sB&OLIZJadW), dhSEsyisdy cdijtlsor ne
L&tz d dLBYssydshisd su [

g Y ztfesh jodv 200G disydn-
e, dhSesyiddy hized jSkdotrn WOCkstsse, 0,
NizjrsoOieAds, sor b jhdv AWWiSsdodshisd
stec0RdLOYdd tsHidhs ik sBE&OLEZY JadW e/
=B tsBI jSo wOLEZUBY ~ ZsSodj? Ml -
Gshisd dJsBREHAMRO tOLEOBEISSO & jiSsHO tisHBS-
60 d tOLgdPiidy Mshs0e0 sjradyuinSdn
hteHilse SBHOEI jiedW &0 B jSlsj LOPdlsT.

u0Cdd3 sBieOLSE, dHJY HfesyJHizer EHBESEO
d e0L3d P jaadfv LOSEE=YO ST o Oolssdz0lsdLOydd
fletsydiise tisHesEO dtfise, stsiHjzjkdy -
kdudhise0 d w0LPjudy vaJ G0 J S0Sdd
BBOLSE, YstBY BNt jydeddhw ®OShdkoE-
G2 oo ji4 WALduinSs? BJLsOndshisd ) -
6000y btz ¥ d3d LOeOOBd otz jHts jdadwW.
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stsyjorj fise0: LTE, MRC, MIMO, &sBditr j iijsd, BjiifssosHtrj ydWisser j Sisddlztd-

Oydd.

Yo jHjGT ot B jGhy | BfjfesesHtT j fiisd, s0GHOEST fowid, dijssed o svodikd™ G0
BT HSy, st o SuBBEEdCoydwa. LYdhosr fediydr osskr ks jrusesedd MIMO o dadE G H
lswe disetsets HisCistr joac, shtsot ™ j Histis>) jhaw, HesBizigT o YjshtiSsder ks jmsscdd.

1.V. Fedorenko, A.A. Nersesyanc

THE ANALYSIS OF TECHNOLOGY MIMO IN MOBILE NETWORKS OF NEW
GENERATION

North-Caucasian branch of the Moscow technical university relationship and informatics,

Rostov-on-Don

Keywords: LTE, MRC, MIMO, mobile networks, wireless digital communications.

Modern wireless networks, communication standards, history of their occurrence in the market, a
role in communications are resulted. Principles of work of technology MIMO in mobile networks of
new generation, substantive provisions, problems and technology prospects are described.

AdhtflesosHE T j ydWisser j SslsslzazdSoydd,
Bliztoizs MisOtelsso0s, HesHEE0HIs tsOLadollsAfw
YeJLo 02w BYijstes. Glisdlz Miishseisolzils
GJeCushar2 tfesctednn o Bdtesid SltsddS,
foLosiwveshd2 orifiColks ofj BBEZJ MEEMET 4
(d ted Asss of)j BiSEy) HIMJerd) ftejriso0
BitfecosHER? fowid. akzf hektes? howed,
MeOotzdgr2 &dh+ ) wshssd  YesdLosHiise0
iehstoz gra Sogtrskjese d tOLadlsd i
RIS jelzJIs0, & LOBIHEW IS 2314 yilsejtels? 9 -
CO. IHBdiAdr n s it iWshkse of ofjf Bdicd 14
LGOYditids BsEAPJ, i sBYrysr fiesosH-
G A sjziwshe - 0fYorokte. avistrid sjdk-
Yogd teOLodo0sIshw Hf jiehsd0z v J d dtsSOd--
& J hdlsd, Pdtss odjHewskshv B ihtfesosHET
fdisd tejedti0u-Gses Gonhis0B0. 3 JLSOw fissd-
dGehise, B0 t6OLo jtelsmo0hdy, NdtsSdy
WzkCydskok1Grj osLdsydEshsd 4t tjtsjHOy
HOGEY A, SJziwstdd, odHjstskitite Hjk0Hls
BJMtftesosHE Y § Mdlsd SHEAR dL shbsen = &%O-
te0otz itz tsOLadisd™ s jizjSBdBadCoydEhys?
dzHiznstedd.

tOLodisdy BJmtfeseHEE2 Nowid Mttty -
HOJSY & jtfiedteroks? MjEs2 sjrtsised?, o
Bhisej Sobstrn €0l MisOkHOEST fsktos?
hewLd GSM d CDMA, 0 150631 flsOdzHOtels ™ fcffy-
bids tfitejHOud HOGEY - IEEE 802. Rfjststedyd-
hed bjrtstsedd B ftftesosHEE2 fowLd t&OLad-
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o0kzdh+ s Holz®s b jLOadhdds ds &Oti0ad jidwds
— idhlsii Y lsjziWshkhs?2 howed (sksa0w fowL1)
d fohsdBr  YiejHoyd HOGE'~  (Wi-Fi,
WIMAX). s o fisiizjHbdd otejds" GOBEEHO Jis-
v wodW lsjeHjayd™ S nidWidts dsdn WizdS-
ydR. astjj e, sBi ji §OCishra HOGHT R o
flswa fsksos? HowLd It jis4 jots tisSadikd™ (3G)
31d tejorhojls Bl jd etishsotes tOWdSo,
Ysts MewLOwts f) adJHts Jkdds Sintstzsed? HSPA.
A otk By jtejn, Nsetejdjhnr § Nlsd fiteHoud
qeWststsoydd sBWLOL ji s BB it judedsls LO-
HOGG Y2 Itotso jit COyiflse0 Endke (QoS) HEw
teOLZdyi m odHse IsteOWdSO. T i0kdLizjshv tfisH-
HJe S0 tedttedisjLoydd skHjzA G~ tsksCse
dewstdoydd, — fedujds  SOS &0 k-
ots/steObitfistolstiss  esovm (40  Izesodz]
TCP/IP), 50 d %0 _fu-ktsodk] (MsOkHOtST
IEEE 802.16). Glsts ffsLotsdvjls dhtfisdLso0lks-
dn HEw SCOLOGAW Eible bishiset? fiowLd, -
teJHOYd Bz lsdBJH]R0BE2 diwstedoydd d k.4.
A eWid f Asds MO Ysdvisdd fdbd? g
HEzEsF jots, yjise jiessess, YsSstjhd™ (4G) G toL-
v ows MowLOwS (Jhkd b hotskdhaduss) f) fisL-
HOGA I zkdo jteh0t G = BB G -~ dldisd-
BIHA2G M2 YiejHOUd dawskdoydd. -
GSHBY HaJ Gtz ™ Isjmlisdscd? Wodts G0y jdjdr
%0 5COLOGA,j it jh0t-G Y o Hhtke howid. Gl
WIMAX (S0S 0Lodldj dotdd IEEE 802) d
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b jrtstzsedd hebktos? howrd isSoizjkd? "clztf jt
3G". Medyjds COMHOW dL tzdm LOGAd30ls Motk
adhkz ©0 sehdwlkisg ttrdSj sBintfiesosHES2
fewLd.

ulnsitedy  Wthdtese0kdses  WIMAX
(IEEE 802.16-2004) ¢zj tftc0oHOEZO oBLEOC0D-
haeiv &0 Gjj GOH>H tfs BY filstesHj2fsodts,
tsBd jdiz LsY tisCerisdw d ydsords ROe0Sls -
tedffisdSods. W5 B jteisser ntfte0o jHzdes B>1d-
HOEls COYifise jatiset Hiester o0 Bls d3sBEAEGSEE
WIMAX (IEEE 802.16¢), Ssltsr? 2>} G0yt
0Ckdods ol jHieWsH W o ofjn Miste0k0n dg3dtsO,
oS yOw tishindEs.

1OLte0BBIE0 ks jrksitsedd LTE SOS is0kHOSO0
sWAydotz-as oyezon o Ssdyj 2004 6sHO. M-
Godks? yjiis dhfiiHso0kd? G0 GOy0w- b
A0tfj B ovesle kjakstsedd wdLdyihtses
ztesodw, CilsiteOW hdssez0 BY BNt jydst or -
Szt Neseshist 4 jtjHoyd HOGE . d SOy fs-
9] shbsek = BY&d tficjHEzS> j&T HoO o0tdOd-
50: teOLadldy Mizh jhlselzesh jots  tOHSAdIS jte-
W42h0 W-CDMA (dhtsi-Lizjdses © HSPA) d
MELHOG] dseses &0 shuse]j kjndsdsedd
OFDM. 1 tejLizd*s0s j tftetso jH Gt~ iz jHEs-
o0kd2 JHd®hke jkks? tsHASHWA 2 |5 jrdss-
¢dJ? sSOLOLZON+ OFDM, d o 0j 2006 GSHO ©
3GPP B0 fsLHORO YJteoOw i jydwWSOydw &0
tGOHddIs jeW 2 Evolved UMTS Terrestrial
Radio Access (E-UTRA). 3 dteovJ, tftejHo0ted-
bk J M iydwdSoydd LTE fsLH0e0kdh* o
t6ORS0R SOC &OL 90 jd3ses 3GPP Release 7. ¢ 9
HJS0Btsj 2008 GBHO IZIse jted{H &0 o jtehdw MisOdz-
HOtlsse 3GPP (Release 8), WdShdize=show Ote-
Adls jShiztetz ™ j f Wiz Sydsdoz1drj st jBso0ddw
¢ hdhlsjogods LTE. A fjtejHddzd 2009 6BHO 531d-
HOJISTw o asH © Mo jls Yo m stvisk - fdhisid
%0 shisej LTE, 0 9 2010 — tfjteor » SodBB ity -
fédn 2.

A MicOadz et ) OB teOLIEOBSISOMGG ™ dsef
hdiisJg0id 3G, OHBAEs jteW 2 LTE B4t 4-
ydls zazizyh jetr g bintdydhSdd ~0tLoSk jediisd-
¢d. Jd yomstshisd, & LTE Mdtedd0 tfisishr tists-
HiznCokdv gis>dls o0k dtesolis 1w sls 1,4 HE 20
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Jy (tfts Btz ©0dkRdd dilssykdSod — sis 1,25
), s tfsLesidls zHsowjlsostedls+ Yisist jB-
Gshwdy teOLG ~ S jkolsteso fowrd, SBEZOHOE-
Pdn ©0Lkduirgd tisisnokd  giestiCoddw.
e st 5BSEzHEa0GAj LTE HsEMds SHiS-
oteJBJahE YHH s> do0lk+ & idkij 200 0Sisdo-
G a NsjHdided? (s.4. 200 kjziWskar - Losd-
Cso) 4O SOMHEZE 5-frpy Wy j2Sk. vOSHj 53d-
HOJIshw, ylsts LTE kklzyhdls AWW jSlsdodsshyis+ d)-
st L5006k LOHEYONSEGSEs Sk, k.J.
otLieOnsjls SBIj& HOGGY -, HjtejHOO0JB - ©
LOHOGEHEE HJOYOLSE:) uomissk. LTE tsLetsedls
HEhisdy? odlzhdlsjzi & n Octs Ok~ MEHEs-
fisj? YiwjHOyd HOGEY -~ — HS 50 _fBdl/f HEW
osfinsHWP jois  fisjHdBjhdw (S5 OBSHESO HEs
BOLos2 MisOkydd) d HE 100 FBdls/f) HEW d&di)-
ABHYA jets s jHdJdkdw (Sls BOLBOE? MisOdydd ¢
0BBwGiGsz) (o tsdshi 20 _Jqy). Hed st
HEE G0 Bt iudo0isiw tfisHH eSO fisjHdd -
G2 HEW OBSHGjGkte, HodMEZhdRw s MSHtes-
fis4 Hs 350 Cdz/y. 1500 YeCerisgW SHEE2 ad —
HE 30 Sd§ & NObysE tej>dBd, G osLBEX RO
£0BSkO f) Wy j260Bd EOHdLsE BSEj 100 C.
ABHH e o0l - Bises0ds ek J  hdhlsjdr
MIMO.

A fdhlsjg0= LTE %0 PHY ktsod], $0S &0
BOLBoE2 MisOdydd, S0S d ¢0 fiLse0ls jk1fSsd
sdedsd@0zd (UE) i) yjtts Hishisojad” nss?-
ydoshisd d kojiduikdy nCstshisd HOGGY -~ ©
fovdss COROL dsels eddidwisH v & jhSoi-
¢t IsteOido tetse. W Oteddsjte, © Mizkzydq 5W>J-
rn Ehised? tOntteshistoniddy thed ddLisd
ootz Mek0k0, SBEHO Zndsodw Ghksettzy jots-
65 toOMtfteshiste0dz jdacw Ists jBlztsls 2o jkdy idedw tfJ-
t6JHO90 jd352 d3sPrashisd, &0 tedidd ditikaLiz-
s jssH  MizdBdesa0hdw  GOSHBOL- dses
sisdsh jedw (MRC).

SMbsos? 3 & jlsH, Ssbister? difseLEl-
i W 2o jiofy jddw s jstas? MSstesfisd HOw-
G a, -Uss MIMO. r&v jes jozdLoydd o Std-
fstelzCydts Isjtezd0k0 iz jHEils HSBOOdKA, s
Cte02J2 Bdted, 4P J SHAEG lsteOdhdodts o Odls jdz-
Galz.
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A tlesydfists ] shdsodks?2 tsdshr (baseband)
ootHlSw Codstfjahoydw HEZw COMHISES dL tfied-
G0k~ Mdedodse, teixH] yjdf stkd BlzHiS
oshzidesodtr HEW tfsdlzyjkdy SHESES

o7 j 3 j Pl HEW COMHEES dL E0thde jeso
wodwEssiw g jCstots jqfes0hG T g, BOSHS ©B-
COLEd, Cdbj2Gs] Nedkdese0td) Cdtjghd-
£500GGT S Ut WOLj d OdtdstHj fdctodse o

ABECd ] 4kBsCd,j LOGdEoGdW LOGdE0kRdW
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freq

SNR HiZW of)jr YsHEihzP dn kkizyh j&

Ctrerbtitor Alethters inAleth Db i NADC

oMtz 1. gjistsH MRC tfisLatsz jis tfiso riis+ GO j>tss o Eiisodwa AWGN o y@nissistsdL-
BAfie0s jiz TR LOdCis0dcf?.

CstgtsLfistasets Hieddk0 ket Hekoro.

eq zBtes0hdd s HOGGSKE BiSEHE
ledtBOJBT § NEkOLT HSEOHo0Eiw o Hies-
iffiste] Shdseds? YsEshT Sise i jGishs. U jt-

stesdzd zwkzyh jkdw SNR LO fiydls flzdsdzdftsts-
00w, tfedjdskdSd, ©0BBSOE=Pd] tfs &iksHEZ
MRC, BBEjj Ghss2ydor € yofstisds-
hdeiSsdotrds WiHd@e0d. Pd 0L YsHytes-
Gd3 lssls WOCls, yss WoLdyihSow .OLH jiAdshisA
o jst - Odalsjoatz tfiedosHdfls € teOLzfud® dds-
flzz e~ R0wOSk jdfisdS dn S0%0dse tfiedig0.
A ttedhizshisodd uehlsslshs-dLBdEOlsjz % = LO-
Bte0dd? MisOsdhisduinSd d30tse jesWists, yss
HOGGOW tfsHaihzhow BEzH S dhtfrlsreflkss cil-
BBC) LOGwOhdY MOz o tBSIR COROEZOA
o jog0. vOCds BBOLBN, o tsWistsh)s! ckizBts-
Cdm  YOMisslsts-dLBteOls jz4k  »  WJHJGGBD o
hzgBOLEsE Ndekok) hizh inise jaus & jgtho-
Jii®.

JisH MRC ktzizyh0jls fisitfid+ ¢OHj>ds-
fisd (cslstsodstyisd) dodadd howid, @& & YeLos-
@ jls zojodydis wsdBdRoz-dgizs HSstetshis! HOG-
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flesy st Shbsels? Yseshr dedosHds o
HOZRCOBOL sy tiecl S MRC o bAdsods
BeL0hdyibkses PEkO § ko jbdyjdds SNR Gj
(Bt U G0 3 K.

&ro. Yed ditfstALse0add BissHO MRC HOG-
GYJ Yt jHOBKIW SHEE Obls jddks?, 0 tedhkd-
0=l Holzg™ iz Bist e ydfsds Ytedjds-
Go[Sse, Yisssdlz MRC - Asts G5t j BjlssH 0L-
HikjGhses Yediko, k. J. SBryGT2 djlsH An-
tenna Diversity. R &OsBSGiES, lsinksEsedY
MIMO tfsLeivjls zo jedudis+ fidhlsidbizts hSs-
tetsfyls HOGd Y . BOS ] zo jzdy jddj Hishlsgc0 jlshw
L0 fujls otz Liso0hd™ GnSsuCon Odls jds,
COC 0 Miststelsdzd Yo joz0, SOS d &0 Mistesdd 44-
teJHOYyd.

rev ey ihases fedigo hdekowse tt s jn-
Gsizsedd MIMO, ftdjdtdS HsdM e StfeiHd-
kdlst  dtfkafilzes  ROLOCk jedhisdSlz  C0k0E0
HEZW COMHB2 dL fjtejHoshdn Odls jde. A fdh-
sdgd LT desgzahhow R0te0Sk jtedhisdso C0d0-
0 sejnjewikiv isjd tshiziHse0k iz Gs2
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MNopHecyuwe

fjte jHOYd SOMHB2 dL tfjtejHOBPdR Odls jt dL-
oJhis " - SYtek A Hdekodse.

rev fdisisr 2x2 MIMO  stfiejHjz=kiw
SHEO sBNOW dizd ydlsrtsj SHjdGY - SOROE--
G ddstilzz ik n R00Sk jtedisdSd (Ci, C2, C3
q C4). 106505, U YCO BHED jisjHOEPOw
Odels J&zdz0 tf jtejHOJIs tstfistedz™ 2 Mdcd0d, HislzsOW &g
ditfsiz Lizjlshw. s0C Istsd*Cts dastflzad0w ROt0S-

tdhizdse 2. iBmejJudaoshdJ 160Btsislz MIMO tstfistedz ™ ficfeOn*, Siststs -
"’Y -;m e Yoh"thmt

st OGS jr j 6P jsSq o Rd] e —
MIMO, tfte jHf)sOotjdtis? G0 tedffy. 3, fShsEWs di
N fitjHo=Pdn  d J fledidhr - Azjdjdsss,
MEWLOGG T G jSsksts s st OHGECOBOESo.
10 956H N-6s iz jdk jik0 s jHO=P 2 B, dLs-
tfietse0ndises Bl SHSOEGT R, HisHO st o
i Gsddese0tis? 0kYkdszHE GOt jgdw
Ul . QizjSktestochdlstrj osthr, ofteshistso-
G o ibsodny djSHESEEHESES Y0t
flse0 tfis GNSsESd; GO0t jkdvds (tOHESO-

H(B,A)= ?

éhm(bm 1a1) 2

6HJ A = (a,,...ay), B=(b,...b,) - &JSEs-
6T Mjujed (ensHY) o WoHjeG' R ddtdvn
Az jBjdisse YitejHo=M 2 o tedidhs? ¢,

o ditfse- L0k HibtdBdtkdhisdylnSs-
65 fHAGHO € dEHjdd BoNYEshisk0n jedw &0-
ool d o s jHtfstsy jkdd, ulss Azjs jdisT
tfedjBus? ot dHjOL dGs fsctonse0nr ) tied-
JBBrE st 2hsot®, YsCOLOMEs, yss SOGOL--
GOW BOsteyd H(B,A) f) zyjlsshs oLOddsH -
flsadw At jdjhisse Gt dls Brlt o0 jh0
yjteju OG0dsedutles Bokedyz H™" (B, A) BjL
ry jisO oLOdsH j2hsodw:

utelzHY usA Juver 2011

Is jtedffylsgCO COLOLO BlzHjls tstfts jH jdz jdz0, dOYdzjls-
W & jLoadhddow Hfjts jHOUO HOGGY - B jddd Od-
s jl0dsd. Fotj2u0v ShBdhkoyd™ Hokzm Hfisists-
Co HOGGYR 4O Hokzm tfiedjdst~ Odils jdstz0m
tedfosHals € fofsitd dL Helzh kwOetikd? f
Holzg®g™ dGjdLedhserdd, tihdst Cobstizs b -
OBLBEA B HEW SSHJEAG ~ SEdeduoziGr - Yis-
stsCts0 HOGG Y .

Cumson OFDM
(apems) ;
S I O Y M A ) ) Y B [t
[
| IRl | [ IRl | ml | | | Te ' |
>< >< =111 I >< 1 1 X 1=l | OnopHBId curHan
= ] i . S . —_— +—t— I 111 | R OT AHT@HHbI 0
o BRI ! | - - ‘ R el
B |8l | EEC RN >< X | Ry >< {811 | | r57] OnopHbif curHan
g | | FO T o T - W W - ; | - - - 1 or AHTeHHb 1
>< IRl | X || h‘i‘ . R ‘ >< R X X O603HaYaET HEMCNONLIYEMbIN
l | | | | | b | 11 | SN R | PECYPCHBIA 3NeMEeHT
R,
[Re el X X | X
AHTtenHa 0 AHTEHHA 1

@mOmchom/\‘a‘O“uT{

mm/\w

%0k0), oritolds svolzjkdi %0 m onatHj dLB-
kdteso0hhses At j® k0 fdigus? ¢t Bltko-
> jbises (s slbish jades § Akl onsHE) fide-
GOKO 1) disthteto0hts? OhtkdbizHE? GOtfw-
Mdgdv U, Iskkow  COROEAdGOv  BOlstedy®

H(B,A)  ®BEOLEjS®  du  Adjdjdisse

" (b . .
- (bm,an)=3°ggam; qd dddds fejuizeshg?
ogH:

ehy(ba) 2 hy(ba)e

? ?

U 1)
B (bM vay )H
H (8,A) = (- 525 (B)) " (8,4)(E - 52 (4)

cHd: S (A)- diOkstscfyo oM jwds  js jHOES-
hj2 qr[ Slsdshdls Je2dts jJ onsHESo ¢, fowLr-
o0EPOW 3 j>HEz B2 Stttz jSht" j Odstfizd-
SzH T GOtfews) jid? HOHOEsPGR U, (A)> d tsks-

6O JBETR U, (A)) obst:
Uo (R)) = S3t (A)Us (R)); )
Sut¥ (B) - s0lstacfyO tw0nfijiac e dsizs?
dt; E - JHdtdysow dsOlstecfyo.
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Ui A Ly
*>I 1 TZIzzIzzzzo | s 6 /
11 I )
: ! 5 / 4
—————————— 1
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1
a ! TOHJBSOROE ™ b, = ]
u, Y ' U, =
4+ ZooozoDoos : A 0 §3 //
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1 | / L
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. 3. absiekCllzekow

B0 dua ) BhisesCOROEAG T dd Ods jdd Y d3d M jz0id  tdfh. 4. 10od-

fiddgsis o7 dete™ 0 gy, B udiEO COBoise Mi tled LOLGT R LEOWjBAR r|m, \2: ~10HA (1);0H1

(2);10H4 (3);20H (4);30Ha (5)
RL tfsizizyjiiises o0 Jadw (2) hizdHizls, yist
udls AWWjSkse aLOdmsHj2Msodw  Adz i jdzlstso
e jHo=hj2 d tfed s ¢t fedosHdls ¢ di-
U3 Jdeddacfts COBOEAGS? ds0tedy™ H (B, A) :

rev stlejujiedy  gshashsd  edid-
(B0Jdssets fed0k0, tfisjHtfskOcOw, st S Wodw-
disiw c0tedgBidyinSdds, f) ydtd aL0ddsHj2ms-

odW Az jBjilste thedjdks? d YitiHosNj2 ¢t
dBsds Yted2sd € orteOy jhdts HEW Adzjtec jisd-
Yncs2 BOlstacfy adHO
W (B, $)=H, (B,d)H (B, ¢), zjdjusr St
tes?  d  StfisjHjivesls  GsPashst  hdek0wo
Tu() o Mjujhdwn bm WdHjtekrn ¢dhd? Adj-
B jdlsse ted jkes? ¢t:

L. (B) = (Us (B)U, (B)) = (U3 (6)W (B, $)U, (9)). “)

ot jCste0t it j 0L jibclj Atajtec jiscfufSs2
KOsy s fsehjse jlhr B oSS0l fsLot-
v jis St jHjkds! fSBhse jhhr j LEoyjddy So-
GOdztso:

w =T {m }1" =T{nf 1. 5)
¢Hj: U — d0teqy0 SlEsEEsEhgEEa0kE TS fSBfs-
oJktrn o jSkistese Gotedyr W,

{|m|2} - HOeHEORAGO dOIstdyO NS jt-

GrR LOyiad? |m[,|m|*=|m, [, stejn-

ALoddssHj2Mised ) Az jdjusse e jdis? d
iejHo=Nj2 &t udesHdls ¢ didiejeds
hseso jhkrn ojSkstse d fsBhise jhtkr~
LEOYiRd?  AdjtecjlsquifiSs?  gOktedyr
W (B, ¢).
W0 shdsej bibteids™ =Z jhish0 HEW COBOEO f)
cBjtrdze Pbdsd GOShAd0Ldksj LeOyjdd]
Ch . MfjShie0its? AWW iClsdfodshysd ot -
SISO f) SHEESOLOEAGS? MRjBE2 tshistes jadw
Gs>1jls BTl s jHisOojtts © odHj (7). A k-
YOJ Md stee0kdioydd Mi & jL0adhddr t0-

eV jgra L bdig"  IztOodjdkd?:
8 % i j] " ilds Jad HOBC0G0Ese MY iChkte0r1dGow  AWWjSsdfodshis+
1\det (W (B, ¢)~|m E) =0, © wtrt — MIMO tfls jHjew jisiw o T s03 il jcs;
: 2
wr ={|a}T.
! . . a i) 0 th(¢)
Cmax = Csm;? = IOg 1+ rim, i ) GHJ' m j = 2 tfn( 0 , = . (7)
{te i U S I O
0 2 2~
Mi — ~MIMO _ ¥ g‘mm‘ A | M, 8
Cmax_Cmax —a|092 a 2+r M b (8)
i

m=1 g Ml kzl‘mk‘

utelzHY usA Juver 2011
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ronhsd ovue0xiudd tstzyids Yisids hYds-
st0t st 0L jlidW AdzjteG e fiSs? di0k-
tecfyr W (B, &) d tisqiSo 00 disets Lazo-
wikdY Y iSkE0riGE2 AWW Cdodsisd b -
MIMO tfisd djcfLesjtas? GgsPasysq dLitzyj-
Gd" (tu(Pp)=const). Jhs&dsda, uss o MEzyod

ch

max max

max (Cr?]"a'X )

UBEHO ordeErh o MJCkEOE G AWWS-
sodzshisq bt - MIMO i See0tdLoydd M|
conowse ) wOeresd LeOuiadvesd |m [ s
MtsOatzjdzc[e f) et - SISO BlzH IS 1509 jdi:

a ‘ ‘ 0
M Iog2 B4 10
CM\ M 0

max max __ (; -

I C o Iogz(l+ r‘ml‘ )

GLOEdL tejLizd 0o d3sH jidteso0dkdw ddts-
estzzyjots? teOHdSIsEOm  tfisLotdv jls fWistsdslz-
(teso0ls-

hejnzshdj shisedrj shssiddshisd di-
feiLso0kdw kjrtstsedd MIMO o fjtehtfjS-
sdotz¥ - ta:

- BOShdlzeg MtfiChte0ddkE2 WWW jSisdodshisd
ward - MIMO Hishisde0 jishw tied 0o jdhise j

fsehsoi = LBEOYJBA? wiLOadhdlra SO-
G0dts9;

- 9 filzy0d Mizh ihlsojhbt dkjtOotBLBOYRY
COt0dtse stflsddz0dz1d&0w fidfisidiz0 MIMO (tfls

Cedsjted= BOShHIBALOYdd ©F) IsteOnmWists-
Bzsh™ o AT i) OHOYOYdJ2 €

fshtedresyjenr @ ts Gotetozjhds tied-
ASHO tfisd3 jm0ds;

- 9LOddssHj2Msod] Az id kst &t dLdsjdvls
9 jzdudizkz COROE- disets Endiz jkdw d fistezClsiztslz

hsehise jedses oS0 COROEO;

0
= Mllog2391+ r‘/:/l‘ 8

JH]Ense jitsets COROE0 oviedMJhd) (8) Yited-
~sHls © 9760 j&d] (7), 0 8 Milzydi Mi CO&O-
5o fr] te00d: " t3d LaOY JdacfWesdf
Mi- o dLajhisisy o te0 J-

a
(11)

9

- fr]lzhc;fr]lsalzc;ls oLOddks,)  teOntsitsy jid]
Az jBjtsse o fedikes? d YitiHo=ni2 ¢t
tfed

Cislststetsty &G COROEO sy jls BY s+ LOYd-
sjkdts o jidyjko, shsejbiks HEW GOET L&O-
yJtd?

th/(th+tifss);

- LiOydljzdsj tserh jadj S tfs ficOadsj-
&t i) SHEECOR0E G o3 htfshsesd 4 jt jHOYUd

dWistedsOydd oL &S sst2Ss tfied hizh j-
fisoddisd tejor M igdd th/(th+Ybd) >>1;

- fizF jilse jOw G jte0obsLEOyGEhis+ COGOEZSe
d &0kdudJ mshtejHBksy ke~ s Gote0od jdd-
wiz tftecfRsHO fsdzjn fedosHdls € e jLSdlz OHj-
Goes M jClste0iz- dits2 AWW jClsdodzshisd CaC;

- MsBhisojhkr j L&Oyikdw SOGOLse hizh jhls-
0 Jhtts d fe-oLdshiz Loadhws s oLOddkGseS

tOntfsitsy jedy BOLSes2 MisOkydd d OBf-
. jdeishCtsets ks jtedgdz0@0, yists sete0dkdyde jis

osLisMEshsd  frorh jadw it jCtod &2
AWW S dfodshisd CaC - MIMO, shss jids tied

0BiSlsy © HooMJkdd d &0 LaOydlsjz e §
teOmmisswazgw.

_Jfls jte0lstzts0:

1. AL vdredEhSd?, w.d. ujtejdls4 jo,
¢.a. Doyl cujsd dsBdi G2 fewid LTE,
s jrisesedd d OtendisjShizts0e, JishCo0 20106.

b. &. rstyitSs, ££¢. sikwCse

R frr JAWRL el Lsuu] It Ju s vITOIIURC LY s rfasm
JufPud rred oy td odvJIovrRIRt AT B ARATLI B 4R (L3
IR 4 ARG AL d TP Y URC
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ujoJjt-s00S0LNCd? Wdkdok JBhSeonlset kjntdyinteets zidejtehdisiso flowed d diwstedolsdSd,
6. IBhsso-%0- stz

S jorj fise0: fesksSst s HOUd HOGGY R, fidflsik0 hovid, disHikdese0kd, [-Hjs, &s-

HjE EsCdu fics? fiseiCizsr.

wsOsW Sfe jP0 i 6 jLis0lT oz jHEe0hd™ fos2hise TesksCsE0 tisdotjkd™ i jHOy2 HOG-
GrE sl 0WOedists-ydwisseses Ases2hse0 oosHO G0 Yitls HAftjsyid OolssdOsdLdieso0ks?
YWt fidfisjdsT fiowLd ftfjydo dscs GOLGO kg™ ¢O shase ] Al L0 o 0GO&ALO jos dsH jbd

WElehB0E e sYdhodd.

A.A. Donchenko, M.A. Kislyakov

INVESTIGATION OF THE PROPERTIES OF THE TRANSMISSION CONTROL
PROTOCOL FOR THE SUPERVISORY CONSOLE OF AUTOMATED DIGITAL
COMMUNICATION SYSTEM OF SPECIAL DESIGNATION

North-Caucasian branch of the Moscow technical university relationship and informatics,
Rostov -on-Don

Keywords: communication protocol, communication system, simulation, E-net model of logi-

cal structure.

In the report the investigation results of the properties of the transmission control protocol
from the alphabetic-digital input device to the supervisory console of automated digital communica-
tion system of special designation are suggested on the basis of the synthesis and analysis of its

model of formal description.

v it JHoyd HOGE Y - BIs EZhistes2Miso0 9oisHO
¢tz Htfjlsu O ttecfdsddawiishv HeslssSCsd,
sB it jude0shd? Bkt tfkderveshddd Ss-
BOGHORT d djtfishte jHilse jedts 4 jtejHOYZ HOG-
&ra.

Uisets sy YitiHoud HOGGY R s
Ehistes2Mise0 oosHO (VL) € kil Hh jisyjte0
(A1) s teOLBdis+ 0 Isted UsOtfO:

- fsOmsedzindd Mevid BMHEZ Ykdik-
B[S d dilstsydedSisds HOGER Y m;

- tfjte JHOYO HOG T -;

- sCsGYORd] flowLd.

LhsOEeEjkdd fevLd seinfiudeddsh” -
teJHOYJ? SoROGHT LOteshO sls v 0 &OYOEs
sBBJH#0, dHGsdWASCOYd 2 tieslssSaz0 { jtejHO-
ltg Cé sz jesd jos 5l I 0Lt Jos &0 tfited-
HOYL.

e jHOY0 HOGGY R BhylzP jhlsedw jistiv  sls-
HJZA G B BEZSSORd. O SOMHY 2 tiedhwisr2
BEZSS fedighkdS skojyddls YsHise jtedHikd id
teOodiz wshisq Yledjds0 dizd Gokdyd™ shdstd.
ed sBGOLEZjbdd shdBSd it jHOWO BESEO
tfsolsstew jisiw, AdSe tfsolstewjishv HE sCBRYO-
v it jHOYd ofjn BizsCse HOGGT .

Ishiz) sSeGORdY gitjHoyd ofjr BESSES
HOGG A Ll Yehraojs Hedikos sCskGyodGdwy
HOGGY A, d Blojls e jdidS orHOj st j-
&dJ B 5SBRYOGId flowed. r&v i jtsjHOyd dset-
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¢ d5OMide0 HOGEG™ - G iSBREHINS LOGSeS t6j0-
zqLso0k tetsy jHizislz ZhsOtsad jid™ fowid.

a2 hdj e jddizh e tfed BsHjkdteso0-
GAd tfesksCrise HOJS OYYoE0ls [-Mjsj2. ds-
tittorn, r-hds feds fesjHisosd LOHOGW
MistelzClszte™ d  foL0djstese  filsjos?  dssH g
teslssCsd0, HOBMAE GOctvHES] tejHisOod -
Gdd 5B duWsthoydstngr ~ isssCon o fdisikd.
As-olssterr, tied teisct0hdns? tidddLoydd ¢-
njsjorn GHEzEZj? Etfeshoskhv sty
160LE0BESd d dssHAWISOYdd dsHjtdzesPdn
telscteOks. _J=BOW dssH, ishistets jdsow ¢0
shitsod OYYoEos0 r-isi2, sydihred s H -
s jteSts2 [4]:

EN=(P,T,1,Q,M,G)

GHJ t={t1, t62,€,16n, Q1, q2,.... Om, 1, 2, Mk }
- SBEuEs) Gjtfizmks] ks ises fsLdyd?,
isfistswh g dL gsHdstats> Jhise tfetsils* YisLdyd2
ts, YLAyd2-sYjtejrg? g o toLisjPo=nds Y-
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Keywords: Control and supervision of remote objects, dynamic IP-address fixed and mobile re-

mote objects, in real time.

The paper describes a problem of controlling and supervising remote objects operation using
communication networks in real time. A system of cellular operators IP-addressing enabling to set-

tle this problem is proposed.
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MONYYSET, 8 J8TEM W OCYLECTENAET KOMEHALI, 8 TAIKE
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D.S.Konev

MODIFIC CORDIC ALGORITM

North-Caucasian branch of the Moscow technical university relationship and informatics,
Rostov -on-Don

Keywords: digital processing, the module, an analytical signal, algorithm CORDIC, entry
conditions, modeling, a vector, accuracy, time scale, expenses.

The algorithm of calculation of the module of an analytical signal is offered, | represent-shchy
itself iterative procedure for performance of operation of "turn" of a vector on a plane. The wide
range of variations of accuracy of algorithm allows to expand optimization possibilities
CB3tesdidng - decisions on set of such parameters as speed of calculations, their accuracy and
complexity of realization with results comprehensible to engineering practice.
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Analysis of functioning threats for civil consumers equipment of global satellite radio navigating
systems and analysis of possible ways of protection is made
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On the basis of criteria was developed by a comparative analysis offered in the
telecommunications market of broadband access technologies and the choice of advanced
technology services. The conclusion about the possibility of using LTE technology for rural

broadband access networks.
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The work concerns a model of optimization of a control algorithm over infocommunication sys-
tems under conditions of combination of random and indefinite factors related to the search and

elimination of faults.
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L0V, OB MisOdHOtEls Hecids jdijist Hiw tjie jHOV] BSEPSES Sistdfyjfse0 SEOWdSO 0L-
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K.E. Legkov

STANDARD IEEE 802.16: QUALITY MANAGEMENT INFORMATION EXCHANGE IN
SYSTEMS OF SPECIAL PURPOSE

North-Caucasian branch of the Moscow technical university relationship and informatics,
Rostov -on-Don

Keywords: Service Management, service, broadband wireless access.

Currently, wireless access citywide, based on the standard IEEE 802.16, are used in
communication systems for special applications. This standard applies to transfer a large amount of
traffic of various kinds. How to effectively manage the quality of information exchange in these
systems. The answer to these questions and uncovered in this article.

telso jHjRGY § AShtf jeddidsT 4 0R0kdLE
fistelzClslzte ™ IsteOWSO M jlsj2? BJMteosHESES
(s Crtfisdshises HEhiksizo orwadid, st di-
Nz jHEz ik 2 stOWdS did s slsyjiskdelzs fistozC-
biztelz VBR (variable bit rate) sdtfo, s jiis+ dd-
sddhdodshist YitejHoud diwsedoydd Ldaoud-
biEAds dLdsjdwikshv o otsjdidd, © tojLizizIsOls j
YJots steOWdS das g ls o7 isClzes oy jydishst. soO¢
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s j e EREzHNOjis ROw0Sk jedfisdSd SOy a0
sefide0hd®, 0 olssiesj HCOLT0,H GO dij-
AW JCcodishlsd s Lse0GdW tfjizihise CO-
G0d0.

tdhdedid HOGRE? tesBiidr Worjish df-
i L5006 dijSSHO BOLH jtikd™ ot jkikd Uj-
6 jHOYd YOS jise, Shise0nGikses GO YschELdEs-
00Gdq MOKGYSHSBHEES fijlsjoses EOWdSo, St-
T2 G Woljisiv GsoTd, o GORSEP jj oisj-
G iz jfsolzls djSElsstes Skdugfisots ©0Btk,
CORO=P i lesBikT HsesLdeso0td™ fi0-
BEYSHEBHSES L jseOWdC0. [HEOSE HE dO-
flsswh jets ote jds it PeOSsquinCd G esotHd-
g difizjnse0ddY, dishowh sy duizyidds



oL s 2 OHOYlsdadkses  tOftteiHitjddw
tflestiiziCis2 hYshsehshisd 40 shikse] tfescts-
Ldteso0hd™ tfeddjkdisjtiks ¢ hodssHsBREGE
iz steOWdSE  BjfitflesosHa m Nt Ctisdsh)-
Gra fjkj? Hshlszfo ffjudoe dses GOLGOyY-
G

1 Coyjisaj oL Gset o0tdOnsO tfisdds-
GjGdv RGBT ) feschsLdese0ndjd Lomdsh-
tedds tfetshss? YOmseT2 Yeddt: HEW WdLdyd-
heees COGOEO ) HslsjdydoE ds Hehisd>dhs2
testfizhChs? hshsshshisis Cg ske0kdLso0hks

Ho0 asedyinSdm (odtelkz0k1¢rn) Cokoz0 VC
(virtual channels) fs fisOldyinSd LOHOGE ™ d3d
YestinCerdd hYshsseshsdd &1 d o, fsshs-
ojlshise jadis, tfiedyjs Cgs =C, +C, (. tedf.
1). A ffjteosds dr ddm it jHOJHW dhaWistedzOydw
tejOzAdGises  otejdiidd, ykzomsodijidow € LO-
HJeX SO d Yslsjievds (He hdmisJds*™ odHBSsE-
Wdtejzynewrd, Gotfedizdts), 0 o olsstesd - olsts-
tetsfls jY jd0w dWistedsOydw (HOG&RT § www, ftp
d HislzeOW diwisterOydw, ¢ uzehsedlsjzikow &
LOH jte>{ SO d tftsls jtowd).
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A5LBASOis LOHOYO GOUBSE] AWW iSlsdodsets
MsisB0 EOLHJEjbdy 58P 2 JestiiChs? fifs-
fseashis Cq  WLdujiSses COBOHO dj>Hz
HokdsW ey inSatd. ISNSsECE o tjlorsd
ookt disds COGOk Uit jHO s Cecflscfydiow €
tfisls jievdy (WtsOydY, GjsBRSHAMSS 2o jhdyd-
o0ls! HsynChrss fyshsehshs! t, Assds SO-
GOk, [HHOSE fled Aty bdijrhojshy ok
EisdlizdLOyd™ o HiSZGo™ HestinShow ffshse-
GEMS!  HEY  obSises  COBOLO,  YENSSEACE
C,=C, -C,. 1 tjizrak0sj oz WefLd-
WfCEes COHOHO ORREHEY dajAWW jSlsdods.

ABE4J e, yids ovhj oy judshis+ stOWd<o o
oy SOwOL], kids ddMd AWWJiSkdadsshis
Mol ddz ™.

A Ussc Mikzlzy0 s ls Mrdd0 i tescnsLdts-
006&d jd fsLotsiw s tsjhdis+ Askz LOHOYE. A Astscs
fe0d ) Ysdgshre fiejuinCoLosje™ fdhisjdo
LOwO®Jd stizy0dls diwistedsoydss s IstejBso0dkd-
w3 € testinChs?2 hifshsedshisd C0G0E0 f) ted-
Btecfls jskzs2 diwstdoydi? (Hjkoses S0%0k0) o
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BIzHEZP j&.
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t ofls g0 8T HJEWjis HEW tfjistsets SOBOEO bt j-
BB 2 to jfizsh) testiznCs? ftfshisatshisd &,
t50fHfts jH ko ted s skttt SOuOLL ofjs
shs0oP s HshskAfalts  festhSals -
fsegshss C, =Cg - C, . S0S dEEE adH s

du tedf). 2 d3jlstsH OLHjdziddW otejdzidd Y jteJHO-
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tftcOad jhdw steOWdSsds (tfisdzdidied d h jHdd-
¢0), M0 de HEW tejOkdLOydd WkkSyd?
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&0 i) Ysdsh 1t 99 jHjkdw Hstsddkdls jE dses
BsHEZEY,  tescusLdezshjos G0 GjSskisis
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sisodishisodd 1) dLa3ddzdidids dusdhndedshisd tis-
hszforshdn 4oC ko, ed Astdy HiestizhChow
hYshssashist s Yshstode0 sy YisH
oWtz steOWdSO, bkdsjdrhow tfied Astscz tisls -
ted d ko jtzdudeow dintfistz-Lisa0hdj oF Hjk jddk
tejhizehse, O d&J bLOWdS ortOoddoljishv tfsH
LOHOGG 2 &0t jts jH tiesWdi-.
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. 3. Jedtrydt LOBSST ds jsSHO LOLH jiz jkd™ ot jds jdd it jHOud oS jsso

HSCEONGS HOGRS? NIRRT onsHWAER Hiskse
0Cjstso  SHusot B jaks f Yshskyiitdjt o
s jdstz YsYOHO jis 0 fmjdslz Octe jedfteso0tdw tfis
ots B j " d il jteo0t0cE . Isfykj ujes n tfis-
iz jHadn sy jsse fstzydeh jeshv ots jo jdds-
G tWHO tfishisizfOrsls GO s jHMCOLO jiu, SHslsts-
Br2 orHOjs tselshsdujnSs syjust fikj-
Hz= P jos sy js0 2(n +1) 0cts jedieso0hiset
BWHO X 0 ots 3™ & otfjijH. Ri-SHY dL Iste jBB-
90td2 S o jzdudisj osLdsyG - ik jte!, 5y jdd-
00t tesyliCHOw  fYishsehshst  fohsjdgr
C(n +1). Yteqf stscs, SOC YECOLOBS GO tedff). 3,
f) gsdshis saEosys? fovid &sds Zydsr-
904w flsOlslsSO sk jiewtzzr s 0S jistse.
tojLizz1150k j 160LcR jis BIZW ji60 B3OS jtetse LzisOd0e-
0w B, = C(n +1) 40 slejs e otfjizH.

w0Sdd tBEOLSH, LEOjkdj Be (O odjfisj f
&dds d CIR) BlzHjls d3 jdzwis+ W COMHY 2 s jteo0dz
®, Siizjyde HABOGASE dLdsidkdd™ ddsjd-
fcotstisd ssOWdSo. Ied k52 >j MOkE2 (o
fiteHiz i) tetstfiznCas? fifshsadshisd hflsjd",
o te>qBd OLHjekdY etejdsitd YitsjHOUd Yo-
Cjlsso ZHOjSw Hisfisdy! dzyhdn fisCoLok jt 2
Yisisgtet d dfytfisttLse0kd yids o fkizydd tjodd-
LOYdd SOy inSses Yisdoideo.
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NCOLO ™ BlH s N>t LO fyls ko iy jdd™
LOHjteX JS. tmd0 WekSydshkdtesadnd s0Ssats
G issHO WOSuifCd BRHjS fisslse jshsoso0k-
tiodfo jH s GO ey, 3, o Cubistelts HEYsisd-
SjEGs 99jHjl BEWjE HEW shskyoshdn o
s jgstz 4OS jse.

COntfidtis s difiziHso0kds osLEE-
isffs j2 63 ISSHO OLH jiz jdacf ote jas jiud tfjtejHoyd
0G50 fesoHid f fsdshs fhjHzsh jos
Ozetstedfisas0 (tsafi.4):
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Lo R0w0Sk jedfisdSd EVHO GO HOGASH
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o00Es SYsO i;
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. 4. CShtjiedds jdas s lesetsLdEso0Gd™ sEOWdSO

v et ysssY syjidist ordetrh &is diy-
YsLs00GdW B3 dlSsHO OLH ji jdkdw otejdizied tJ-
teJHOud Yociktse tts MicOadzjkdt s MisOsdyl-
nCdos Mfshsesd, 0 SO J HEY 9V B0 ZOdBES-
jJ YoHRsHYP jot htfthsB0 YlsehsLdtso0dkdw
teOnhdEsistedd ByjeSd iy jedw Coyihke0 tB-
iz do0ddw:

AdVDfJ;recast (I) = D;[ (I) - DfJ(rJrecast (I)1 (1)

AdVDforecast (I) = Dst (I) - Dforecast (I)1 (2)

Cislbsste™ J WOSksduhSd s jHisOakwels s
teOLEBhsd B3y HE Msslse jishisozeshdid sy jeso-
Gd HEw fisolsdunCsets BlssHO tontftsJH e jzdY d
oV BiObhses B ssHO tOLH & jkdw ot jdsjhd tJ-
tejHOYd HOC jisse. Iod Astsds, yjds ov P L0y -
&dw syJdss (1 - 3), kid orh j Loy ikdj o de-

trho o COyjhise] BN do0kdw HEY o T BisO:-
Bses d3JisSHO eOLHJwJidW otedisddd Yt jHOUd
HOC Jsso tfs sl jidts € gibsHE fisolsdyinSs-
Gs LOHOwAW tftestfiznShs? Mtfshisedish)isd.

106 jlsd, Usts erdeter P d o SsAWWAYJ jdlsOn
Gnstyetd (1) d gieisyjesd (2) Hav tof-
nOktedo0jrn g jssHEe  HesehsLdtso0ddw
WOoSkdyhSd hsetfoHOss, Hsstsdslz HOLjj BlzH jd3
dLizy0ls+ zdh+ sHES dL fsslésh jeéd? (1). Ahj
sYJ&Sd ordeterh0 B4 dlzizw, yst SLEOYO-
Jis e jddsizh iflse0 Okctstedisdzso HABOBAYINSEEs
teOnte jHik jkdw eEshr tis ficOod jkdts fis fisO-
scunSdds fyshesd. JBLOdd owddondy wo
stsls WOSks, yists tfted ko jezduiddd bs erdeterh o
dhtfsiiLse0kdd  HABOGAYJNSEes  ffshsBO
gt 0 jlsw d fiste s v € dalzazts.
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. 6. LyitSd fisoisdhiseyifCdr RoEOCk jidfisdS Hied HAtOBAYiNCEd LOHOGAY YEsyiChs2
hshisdishis COG0EO fi Heshis™ds YiejHSOLOS iz jck

u ssySd Lsjhdw elzyh jadw CawWoydid-
so D+ d D- dzyhdj 00k jtedhisdSd tfisdzlz-
Yo tied YloschsLdesodkdd i) fsgshts
tfeshisses  fejHnSOLOjEw, K0S ted MisOlscfy]-
S Mythsed LOHOGAY tisdshs o ksySd
bs norm = 1 CSsWWAydjels GjHssYjGSd
D, ©0.2433. Glsts sL004ls tisisjtsss 24.33%

ofj2 duWsthoydd, Uejeshdns? seowdSsd
x(K). A s >J ojdv f gshshes feshsses
ejunCOLOjzv (tedff). 6) (Yted Isscs >1d MOdssAs

flejHizjds LEOUjkdd st Hesyincosg C,
s Jfis+ tfied bs_norm=1) tfskjted &jHBsyjeSd
ZHO jishw g dd+ P dls- HES 6.4%
(Dyyive ©0.064).

u0Cdd3 sBteOLESM, o detern o D+ d D- tfted
dhtfsiiLse0kdd teshstes e jHhCOL0kjaw (o
lSISl_{ch bs_norm=1) fshisGedtz ~18% &ls ofjcts
s8I jB0 dawstedoydd (d. tedh. 6). A ks >d
otsjdW o detrP o YsSOLOkjizj SNR™ HEW tfists-
hissets YieJHNSOLOK jizv fistslse Jishisolzjls ~54%.

Jydddds eJsalssterj Ssedyghsejaerd tisCo-
LOL jizof HiW StSte jlsdsets fikzyow. sOS fiedadis,

HEY  sBiMfJudddy  EHBekjkottedlsjiz-bises
wizgSydeidesodkdy  hdhsdBr  odHIBSERW-
tedtyneid, &Otteddit, MydsOdsh®, ulss ejud-
g0 tfislsite &J HEE 0 tfiejorhols+ 1-2 % ls
ofdcts ©BI ji0 IsteOhmtdtelzids? diwWstedz0ydd.
A GteOWdSz &0 tocfhy. 6, HEW Odctstedlsdz0 fy Htets-
fsrd YeunCOLOLIEd M) Yy Hishis jod™
k0SE2 o jkdudhr skt HEhisOsYGs Set0dd-
uds! testiziChles tfshsegshst SOB0L0 ksso-
G Jd3 Misslse jishiselzes b jds L0y jdE 3 < bs_norm
< 4.5, rtzedid hise0dkd, tesynChow nifs-
hsBashs+ COGOEO HSEMEO BY IS+ t60od0 ftsjHdzd-
Bz LEOy ikt seOWdSo (%0 dLizy0igsd Zyohis-
CJ, 5.d. %0 OmsS F), kbt jtusnhE 40 Cs-
AWWdydjdis 3 - 4,5. A Ists > otejdgW, HEW Hsfy-
s> jdsd" s0Stsats >4 AWWjCs0 tfted dfiytftsizLiso0-
&dd fisOsdyihSeets LOHOGIY HlesnChs? -
fsBashse, L&OUjkdj HOGGSES SAWWAYjdlsO
osLtsOnisO jis L&Oydls jzis d fisslse jishisolzjls 7 - 9
(. tecffy. 5). Sy jodHdts, HOGMS ] BB s jefs-
ots zo jzoyde0 jis fistsddtshist COGOEO tfedds jtedis
9 2 te0L0.

o 1 2 3 £ 5 =] T B 2
bs_norm

tah. 7. Ardeerh o SsWWyd.idlsj SNR™ tisd B lssH t0LH jiz jdd ot jds jtad 1 jts jHOU] HOG jistso
f) 60L&yl o] Oestedsds0%3 HisetsLdEso0ndw

A jtejrtHY HOEZJ € dLizyidd® tedi). 6, BB G
fH k02 orotsH 5 stsd3, Ykt ordets™h o flsOlsd-
hisqudhSdm Rte0Cs jtedhisd<0n D+ d D- tfted dfi-
i1 Ls00dkdd BJlssHO BOLHE jedw otsjiidkd -
teJHOYd oS jlsse HEW teOmhdsiejhhses fkzyow
odHJsSahwW it idyhewrd (ted 3 < bs_norm <
4.5) fishisOadls s 4% HEs 8%.

wzjHizjls LOdGjlsdls, s odHISSBGW jis jdyf)-
WLt oW jis\v z0dBBEij ISt Bso0 Gl ¢
oidydz] Yisisjtst mjwoditss. A s8F & fizyod,
tod StecOGALOYA] BJddd IsteBiso0ls jud ~ fjts-
odhie, ojkdydk0 ordete™0 s BYlsA
BSE+P J ~10% (3. tecfh. 6).
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Arderh o fsObofisdSj SNR™ (Ssbistow,
COS BizHJls isCOLOGS B> d, Blsodyddls LO HXdls-
sjts) MshisOodwjls ~54% (Mds. tecffy.7). o Hislzes2
MisteshGY, HEY BSEjj NEEMEGYR BSHjEj2 As0
ojedudt0 GinCsESs BeEANj d fshisOedv jis
~59%.

10Bdisdds, ysts YedBkitd) Hiszedm tfejH-
MCOLOL jizj2 d HO>j LiOydls ji 't ity ditd
BsHed HOJl, st td Bdkdd, HEMSOSYGS d&j-
BB j Zizizyh jhdj o RoLOSk jsdfisdSj SNR™
(0 s jeats, o cfets ™ isef Alstsa ko jzofudod jisiw
f) 54% HE 59%) G0 Wish] S0 J diLzoydls k-
66 ZAzHh jhdw RosCk jidhlsdS D+ d D- [7].
Uiz, 1) ssuSd Lisjkdw fieshisssT & jokdLo-
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By EOLHJEjGd" otejdjkd YjejHoud YOi-
89 o Mol d0n ONttejHjE it dEWsEdEoydd
tlodfd jda s Heshiss? s jHNCOLOK i,

rev seiffjyjedy stjskjdses  Soyjnse0
Jsted0ydshlscs sadjt0 o ffsidkon B
HlesoBHESES P EsSsYEshEses Hehszyo fifj-
ydorrdses GOLEOyikdY, ted didsigweshdanw
ol jhadr (Ehdksodw eomtftetshistOd jhdy teOH-
otst, otLHJ2Msad] ditiejHBORIeiGGY R
e JHEOB Jejil n YBn, flovL o HodX jedd) d
otaizsts jbd (o jefudGO of 10Nt jH i} is0-
WSO o jisd), fshis0e d kstisesed fjkd, s jmtd-
wifiedj SCOLT d k.4.) Edsedvy WikSydistd-
&85906d", LOHOYJ SYisqddLOydd H0E0Sk jedsdS
q 6j>{dfse LOBEET SSHEIGY T Adjdjgste d
fdlilsdd3 ™ © yiisds HISEET ted™ Ol fsedsjils-
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tsets Stos s,

u0Cdas Stedsjeddds dssdls B! ds0Shdfdsd-
Loy YesyinSas? fyshsaeshisd fdsjd™ fed
LOHOGG T Set0hAyjhdnR GO Hiskedj §isCoLols -
toef AW iClsclodashisd], I SOy oSt Cteaflsj-
o™ @Ml dntfseiLse0sA v g BN juikdd
Stc jBLjdses SOV jfjse0 Saiibydettd Hedstd-
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sdlsizrm tfistLse0jzj? tod GOShAddLOydd
Coidyinise0 sBikizyded i~ & iftedstds st
0BG jhisse d Hie. Jttsyjds, orests Ctodfls jtedw
50> dB5Xdls HBOGqUINSd dLdjis+h" o LO-
odhddsshisd s yded o his>dodni GO HOd-
G2 dshids Ehdsed? WedSydshdtseOdkdw
foisdB™. ¢ nefsdB0 HEEXGO tOntftejHja s
cizhdizgwe s OHOtIsOYdd &0 ofin Etssodva HEW
Hishisd> Jdzd Iste jBEZ B2 yjdzd.
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D.A. Bezuglov, S.A. Shvidchenko

CUMULANT ANALYSIS IN THE IDENTIFICATION PROBLEM OF THE
DISTRIBUTION

Rostov Institute of Technology Service and Tourism of the State educational institution of higher
professional education "South-Russia State University of Economics and Service", Rostov-on-Don
North-Caucasian branch of the Moscow technical university relationship and informatics,
Rostov -on-Don

Keywords: Cumulant method, the distribution law, the moments of random variables, the cumu-
lants of random variables.

A new Cumulant method for determining the distribution law, which allows to fully automate the
process of determining the form of the distribution of measurement results. The correctness of the
hypothesis can be tested further by using the known criteria, such as Kolmogorov or Student. An
example of the method.
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INFOCOMMUNICATION USAGE TECHNOLOGIES IN THE CURRICULUM IN THE
INFORMATIZATION EDUCATION CONDITIONS

Stavropol State Agrarian University, Stavropol

Keywords: Information technology,
education, programs, computers.

infocommunication technologies,

learning process,

In this article the problem of infocommunication technologies in education informatization is de-
scribed. An example of various software packages implementation for the realization of the educa-
tional process in the Stavropol State Agrarian University is given.
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A.V. Golovkov, A.M. Stefanov
RESEARCH OF RANDOM ACCESS TO MONO CHANNELS.

North-Caucasian branch of the Moscow technical university relationship and informatics,
Rostov-on-Don

Keywords: Monochannel, simulation, GPSS, LAN, a frame of data exchange, the network mod-
el.

Mastering the principles of modeling of information processes in real-time distributed systems,
methods of study of the characteristics of ways of random access to mono-based computer model of
a computer local network. Objects of modeling language GPSS is used to carry on computer expe-
riments with models of statistical categories systems.
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Frequency-territorial planning of networks of special purpose mobile communication provides
a choice of the network structure, a parking lot of mobile base stations, a choice of type, heights
and orientations of aerials, distributions of frequencies between base stations.
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D.V. Konovalov, A.S. Meleshin

INTEGRATED APPROACH TO CONSTRUCTION OF COUNTRYSIDE
NETWORK ACCESS (FOR EXAMPLE KASHARSKY DISTRICT)

North-Caucasian branch of the Moscow technical university relationship and informatics,
Rostov-on-Don

Keywords: Infocommunication System, Countryside Access Network, wireless broadband
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Extremely uneven distribution of population density Kasharsky district does not allow the use of
one-dimensional solutions for the deployment of broadband access network. The possibility of an
integrated approach, combining the capabilities of multi-service optical access networks and
wireless broadband access are considered.
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