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Nt ETOIIT KOMTI' IOTE pH Or-O MOAEJITOB AH HtI PAATOTOKAIITTIHOI O ECTAHOBKII

[. f. IlpoxoneHKo, l-p rcxH. HavK. npo$.; C. B, Mizetu

I-lauiouarmului aniauiiinni;i yHieepcu t e't

migel_Sfr!i.ua

Onucauo xemodu,ttode.txtriattut padiotoxatliittttx ctturuia m.J 3a6ut), otnptt.vuHtLX npu 3oud1:6ctvxi HazKolutu-
uaozclce7ledoeuu1cti . t l t t | . lacrtclnpadio-toxa4ii tuomcmultt1it . to.I- | i .ventodtteuK0Pl{cI11,06l,nmbC'1
npo:pu,tti i.vimu4ii poitomu padiotoxatliinr,ti e ntaHtlii o.ttt c'tnutnuL'tntt,*to| otliuxu e(texmueuocmi.vemoi)ie eu-

ttatenun padiotrna4iiutux 4iteti mu dta pose'naJuHHH sadau e(texmucuoi o(tpoSxu cu,'ua.tirs.

Knto,{oei cnoBa: KoMn'orepHa MoAenb PJ1C, pa4ionoxaLli i lua o6ctaHoexa, ci lrHaflbHo-3aBaAoBa curyaqin.

I-he ntodeling method.s of raclar,signul turd t'lLrtlerv,hich are received us u resul! of sounding ctJ'the environment

bt,the pulse radar are de,scrihed. These methods are usec{ in the simululion computer program to provide stulis-

tical estintation oithe radcrr turgel detection elficieno, und.for the e.fit:ienl ,soh'ing of'signal. processingraslis

Keywords:
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radar simulation model, radar situation, signal-clutter situation.

Koltn'rcrepHc MoIerK)BaHHr .qorroNrafa€ B npoex-
n sartui ra B ouiHroBaui rrapalrerpin po:po6:tonarroi
:a1io:toxarliiiHoi c rairqii (PJfC).

Inq ouiulila e4)exTrrBHocri susereHru pagio:rorca-

-.t i i"lHux qi,r c fi n ponoarrrr, c rarrlcrr r.rH i,qoc.ni.qxcl{H.rl. B
rrurx r\roAeJrroet'hct cn|Hairbrro-3aBaloBa urr.vallia
e 3C) : qirglrn i :aea.qamn, ilpoBorurbcr ii'o5po6ra
. a po3paxotsycrt,cr fiuonipHicru flotBrl rlolvt]trloK
i-pilofo i Jtpyro|c, potry'. xxi BliliilKalorb nil qac eu-
iBilegr:rt IlLrreii.
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flocranonxa npo6;renrn

Kaua,r o6po6nu cr{rHaniB npul:iuaua P-fIC
(prrc. 1) Bxiuoqa€ cK;ralrre cylracHe yclarKyBal{H;{
(rrepnunui pa.nioroKaTopH. armpar')'p) nepeunHoi
o6po6nu in$oprrauii (AItOI). saco6u BropLIHHoi
o6po6xu iHr$opuauii ra iH.) i Synr<qiori.ve B y'MoBax
ail pl:t1' Br{naAKOBux :orniuruix q}rHtruxis ({qvx-
r)'aqii crzrHaniB. HaqBHOcri 3aBa,[).

IIig qac [poeKryBaHHr KaHaniB o6po6xr.r nco6-
xigno nrrpiuryBarrr 3aBAaHH.rr erfexrHnHoi oSpo6xu
parlioJr oKatlitlsnx cr.rrnanie.

llepnnunuii
paIlronoKarop

B rol.rrHHr.rii
pa:lio,rotca'r'op

Cvru l lrrx 3aRllalrb no,' lf lr 'a€r B rroruvxy cuoco6y
-,1HTe3V A'rfopr4TN.riB BnrrtsjleHHr .il,,rfl oTptrNtaHH'I
,-rirdi,rruroi e$exrrrnuoc'ri ix urrxoprrcrali l l f l  B vhto-
,,rr rf vrlrqioln nanHr PilC.

E rf errlrnua o 5po5na pagiolonaqi fr uoi iHSoptr,la-
- r e o4Hi.rnr 3 ocHoBHHX rrepcneKTl{BHllx 3aB.qaHb
- 3Brrrxv cyuacuoi pal1ioJroKar{ii.

A narir nouepe.luix Aoc,ri4xen s

PoSo'ru 3 r\{oAex}oBannrr P,rIC noqa,qllcF, ttle B
- -r ponie MulrlJroro croJliTrrr [1; 21. V qnx po6o-
.,r 5vrn o6rpyHroraui IroHqemlii nunopttclaHllt
. \ur'IorepHoro N,roxeJrroBaHnr .1:rl ollinxr.r etler-

- rtsHocri PJIC-- ra 4,r-r eupiueHHrr 3aB.raHL e{tenrlte-
- i o5po6rcu pa,qionoKauifiHux curna;ris.

Ilpacrpiit RLrBeneH-

nr intlopuaqii

Y 80-x poKax 5y:ro crnopeHo KoN'In'IorepHi Itto-

Aeri Ang ouiHrotsaHH-fl edrercrnnuocri nropuHHoi o6-
po6xrr pa;1io:roxaqiirHoi iH$opmarti i [3; 5: 6:71.

Hr.tri xovu'rorepHe MoAeJIIoBaHur PJIC npo-

lIoB,Kli€ aKTI{BHO pO3BIlBa-t-Ilo, y piruux HanpsMxax
pa3oM 3 po3Bl.rTKoM enexTpoHHo-o6qHcnaBaJl6Hoi
TexHiKH. A,re rcoun'xrrepnoi Mo,Ie,'ri Air-fl ouiHneaH-
un erpenrunHocri [epBransoi o6po6rlr pagio:roxa-
qii:tHoi irrSopna4ii ilo llboro qacv c'rBopeHo raK i He

6y';ro. MeroArlKy crBolleHrlt raKoi vore:ri HaBeAeHo
B.llaHii i crarri.

y poSori po3rnrlraerlcq o6po5ra cnrHzIJits
(orpt,nvtauux BiI nepBI,IHHoro pa-tio.[oliaropa) B

Aflol. rron'.s3aua 3 Bu-f,BJIeHItnu patio.roKaIIiI ' IHllx

ulrer'r (-riraris) ra s ouiHnon ix xooplttHar. Nlone-

Arraparypa rpe-
luHuoi o6poSxn

Puc. 1. Crpyx'rypna cxeNra KaHaJy oSpo6xu pa4ioloxauirluttx cutHartin
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AnapaD'pa nep-

errHrroi o6po6xu

-A.naparvpa uro-
pltlroi o6po6xrr
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JTIoBaHH{ 6i,qsmocri 'runis 3aBaA. orrlrlcaHl{x y
crarri, ilpotso.qrfrbcg ua ocHosi ltero4in, onncaHr{x
y:rireparypi [1; 3; 4].

flocranorrca 3aBAaHHfl
Y aaniii crarri po3rJrlrrry"To xolrn'rcrepny Moge-nb

&'uI BlcHarrennn e$errzrHocri KaHa,rin o6po6ru pa-
aio;ronaqiimux carHa,Tis 3a pe3yJrbraraMn c'rarucrr{rr-
nlx Aoc:riAxesr. More.m :a6esneuy€ Mo.u,eJrloBaHH-rr
urua,tin, o6parrm< [prr 3orrAyBaHHi palionoxauifurux
qi,reft (riranin). ra rr,ro4e,,noBaHHr BrrJrlrBy axrlmrrurx i
nacnBHr.{x 3aBaq Ha nplulurrrui cr{rHzrJr.

Komnororepna mo[e;rr PJIC
Koul' rorepHa MoAeJrb rroBr{HHa nigo6paxaru i c -

rorni 4m Aocrilxenns t$ynlcqii cprcreMr{. qxi nu-

3Haqalorbcfl xparepien eQexrurHocri, a raxox ri21-
qyBarn BrlJrr.rB napanaerpin 3oBHir[Hboro cepeAoB]r-
u1a (curna-nu i :anaglr) i napauerpin cauoi cr.rcreMrr
(anaparypHe i a,rropurniqne sa6e:neueuux) Ha xa-
panrepucrr.rxu srcocri i{ po6oru,

Y pa4io:ronauii no,qe:nororr C3C ra o6po6xy
pa4ioloraqiftnnx clrrna,ris. Torvry KoMn'rorepHa
MoIeJrb P,IIC nosuHr{a cKJralarucr ie IBox ocHoB-
Hllx eJleN{eHrin - nigrrporpau}r irvriraqii ra KaHarry
o6po6nu cr.rrna,ris (puc. 2).

/]ani e KaHa,r o6po6Hn cprrna,rir Halxorrrr a6o
6e:nocepegHro sir ri4nporpauu ilrirarrii. a6o npu
:uurynanHi rroilepeAHbo 3arrHcaHHX laHlrx 3
laM'.flri, a6o ni4 vac npldiouy AaHr.{x sia PJIC.
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Puc. l. Crpyn4'pa roMo lorepHoivore.ri PJIC

Heo6xiilrro no-pi:uouy MoAenroBaru C3C l:rs
lporpaMllrecryBaHHr anropnruir BrrqBJreHr{rr ra
.qn-ll iMirarlii crrHarry, orpr.rMaHoro BiA PJILI y crilrar-
rrii i C3C,

Y cy.lacurrx PIC erEropucroByrorl, KBalparyp-
Huit gererrop, orxie neo6xi.quo Nro.qeJ.rroBarrr crlr-
Han B KBa4parypax. CufHa,T, zarmcasuit: Ierci;rr,nor
3oHAvBaHb, tlaBoxrlb v alrrtrrli KoMrrirexcHofo ABo-
BI{NIIpHOrO MaCHB}' U,r,-u , It n,n1 - HONIep BUnlKy

3a a3IrN{yT'or\{ ra 4altuic'tro, ei4nori4no.

MoAe.nronauna pa4io.nonaqiiiullx 3aBaA

llporlec rotvrn'lorepuoro MoAeJrloBaHHl PJIC uo-
rpe6ye pirueHr,. uos'.qgaHlrx 3 Mo.qcJrroBannrlr pir-
Hux rnnis [i,reii ra 3aBaI. Pi:ni :ana,Iu syl,rosleni
pi:uulru $i.ruuuuuu npoqecaN,rr{.

Mogelroearur.r pagioloxaqiiinux 3aBaA Ha oclro-
ni po:nogi,ny BHnagKoBHX BeJrHqLrH.qa€ 3r{ory crBo-
pIoBarI,I npu6.nz:luy MoAenb 3aBa\v 6eg euuxaHn.fl s
Irpr4pony ii noxo4xenu-r. Taxox 3a AofloMor-oro pi:-
HrIX po3no4i-nin ruraqxoBr{x Be.rruquH (BB) 3pyr{Ho
crBoproBaru npu6.rrmui uo4e,ri cK,Ta,{HHX :asa,r, sni
BHHlrKullorb trpH oaHogacHor\,t_\' nn,rrni , lexiJtbKox
ruxit:rr.rslrx .ltHHuxis Ha KopLtcHHfi cnrna,r (ruo 6
aKT) rubHHM y palio,roxauii ).

V crarri noAaHo aJrfopr.rrNru N{o.{e:r}oBaHrxr pa-

Aiortoxauilinnx 3aBaI, po;po6"'reui rJrr MolerroBarr-
rlq rx ocHosHnx pi:Hoen:in:

l. flacununx:
a) raycciectHrlii luy'lrr ;
6) 4rournripHe noJre KopenboBaHoro raycciecs-

KOIO [ryMy.
2. AKtlrsHr4x:
a) uecnnxponHa iunymcHa 3aBaAa:
6) cuuxponHa iun-vm,cHa 3aBala.
Hasege Hi rurrop lrrMrl M olle,ltoB aHnx rrpuiir,rarorl

nenui napauerplr po3noli:ry l'ruonipHocreil. He sN,{iH-
ui nporrrolr npoqecy MoleJ'rloBaHux. 3a4ani uapa-
Merpu po:no-r l ry BpaxoBvlo'rr)  o-tHoqacHo i  rexuiq-
ui xapanrepr4crnKn PIIC i eLracrr.rsoc'ri 3aBalri.

layccincrxnfi uryu
fayccincrraii lr:yrr,r B].rHuKa€ e pisHrrx rpaKTax

PJIC (y ncpcaaeavi.  rpaxr i  nouHpcHHr parioxnlt : rs.
npuiinaaui). Koxeu 3MoAe,rrboBaul.rrl niA:rir uroro
xryMy' -_ r1e nig"rrix BB : raycciecsxuN,r 3aKoHoNr
po:no,4i;ry.

Ha xontn'mepi peuri:aui.s raxor-o nr\/My MoAe-
Jrro€lrcJr :rigHo : $opuv:roro:

r1,, . , ,  = o,1 l -Zlntrrdt, , , , ,  )  exp( i  2n rnd2,, , . , ,1-

lle: o', gucnepcin rayccircrxoro myNr\.

rndl,,,., - siAlirra BB : pinnouipHnlr 3axoHolr

posnogi:q' ua ilnepea,ri (0, 1] 1 rndL,,.,, - eiqnixri

BB : pisnorvripnnr'a 3aKoHoM po:no.uirry Ha irnepeanr

r

6rox tuoAe,rrosaHHs

npocroponoi curyaqii

B:rox rrtoleax;nauH-fl

pa,qlono KaIlrI{HI{x,'1 vIIa-cIrrHaJr18

E,rox $oplrynanur
pa4io:roxaqiftnoro ro6paxeuul

Erox il.roAe.[ronanuq

o6po6xN cr.trnaris
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,,0.1)'. nt,n - HoMep nia.niry 3a a3HMyroM ra la,rb-
iricrro ei.{nosiaHo.

Crau,laprHufi reueparop Br{naAKoBax quceJr },ra€
rirrrouipHnft po:no4in ua irrepna,ri (0.1]. !,rx ro-
ro. u1o6 orpuMarrr rrxcJra 4;u BB rndl . veo6xigtto
iioixHe HynLoBe lIHcJro. orpr4MaHe ni4 reHeparopa
BH[arKoBHX quceJr He Bnrrroqarr.r Ao cKnary nra6ipxu
,rtdl . A rqo6 orpunrarvr qucira A[r BB rnd2 . ue-
rSxiffro Koxny orrlHurrro, orpuMar{,v nig reneparo-
)a BunaAKoBIrx qnceJl, He BKJTIOT{aTr4 /IO CK[ajI]' BI{-
lipr<u md2.

Pesy:rlrar MoAeJrIoBaHnr rayccincbxoro rr)'Nry
Ja IOilOMO|OTO OIIHCaIIOfO aJrfopl4TM_v noKa3aHo Ha

; n c .  3 .

1 8 0

Puc. 3. Bi.uo6paxenHx rayccincrrcoro ur).M).
Ha cKpaHt panapa

[nonnruipne rroJre r(oper,.rboBaHoro
rayccincsrcoro [ryMy

KopelroraHa 3aBaAa Br4H[Kae sHacnjAor eil6ur-
r-q cnrHaJy nig reu:ri. Mopr ra MereoyrBopeHb.
3llo4e:nonaHa KopenroBaHa 3aBaAa .rrBJInc co6om
looeuuipuo-KopeJrboBaHy Marpurlro sinrixin tsB r
raycc isctrua ru 3aKoHor\r po;no4i-r1,.

lVlo4e,rronaur;r Kope.rbosaHor' :asallfi BK,qroarac
ni;lrorosqHft e'rarr i lBa ocHoBHtrx erarlH. !.rrx r.clr.o.
uro6 ruoAeJrloBarra nepue 3oH.qyBaHHfl neo6xiguo
BuKoHarII rti;qroronulrii erarr, a rriclrs Htoro - lep-
rrrnii i 21pyt-Hfi eran. A,r.fl i\toAerloBaHna .t1pyr-olo i
Hacr) ,nHH\ 3oHtr \BaHb BHKoHVcrbcr  noc;r i * f t rsHicrs
i r  ncputoro i  apyroro cranie.

A,rroparnt noqlrHaerbcr :l ni4roronrtoro erarry.
IIid:ornoe.tuit emdn Nro.feJrlo€Tbc.s sriAHo : $op-

\ry.rolo. qKi :al{arorb roqat'KoBi aani ;1rrr po6oru
arTfopl{'n\ly:

; 0
E : : ( 1 - 4 2 ) r i o o ;

) u  i o
4, , .0 = r , t \ r ,_ l  + 1 I  

-  1.7 )T1, .0 .

; f r
.Ie 4,, KOMtUreKCrfl BIIiJllKu OIHOBnMlprrO-

KoperboBaHoi :a galrnicrlo BB: \o,., - KoMn-

,rercsufi siAJriK BB :r raycciRcbxnlr 3axoHor,r po3no-
,li,r,v is 3aAaHoro gucnepciero; ra - rcoe$iqieln Ko-

pemqii :a ga,rrHicrro (0,11 .

Iloqarrcose 3HaqeHH.rr HoMepa ai4:rixy 3a a3vMV-
ToM ,? 3ailaerbcrr pieuurra rryJTlo, OcHosHa qacrlrHa

Mo.qeJrroBalllul HyjrboBoro a3Ht\ryry rIpoBoAHTbCt Ha
rplroMy erani (rxr.rfi c.nilye nicns uirrororuoro).

Ha nepu.totty emani Mo.qenroerbcr o4noeul,rip-
uNi urynr. Kope.rrboBaHufi :a a:uuyrolr.

llepmafi erarr Mo.rleJrloBar{}u BraroHyerbcs 3a
tfoplr,v,ralrn:

, l

1'*.0 = ru\i, + (1 - r; )n,,, i
' i ""  

' '  = l" ' \"n 
"-r 

+ ( I  -  ln )1" '  'n
) r

!\e I n,., 
- KOMrr.iIeKCHa OjIltoBLlMlpHo-KOpeJTBOBalIa

3a a3r.rMyrou tsB; I - xoe$iuieilr xope:rxqii sa
alluy'r ou (0,1] ,

Art'opnlu r,toAenloBalllur noc:ri4ouno upoxo-
.IIHrIr no no;xnifi nt-it 1anwncri fi pospaxoBve 3a
AaHoro $oprryLtoro 3Har{ellu xoxuoT (i,,,,. orpunla-

ui nia qac /?-fo 3oHA)''BaHHJ{.
Ha dp.1t26.1ay' emani r\rHo)Kr4Ha oxHoRarnriprrr{x Ko-

pe.rrboBaHl.D( Be;rr{qr4H ff,,,, nepernoproerbcr B NrHo-

xHH\'- .qBoBnrr.lipno-nope:rboBanux nemauau ( j,,,, :

io., =(1 -rd)4'0.,,'.

; ;
\,r, , = 1",$'rrr*l-r, + (.7 * ra)\'* ,, .

A,rropuru il{oAeJrIoBaHHr{ nocli4oeHo npoxo-
Ar{rb no xoxniii nl-il la.nsuocri il po:paxoBye 3a

raHorc $oprw,roro 3HaqeHHr rcoxnoT {j,,,,.
,:. ,lvllto'/Kr{Ha \,u u Mae BHrJI'II nopel;onauot :a

a3urvlyroru i ga,rlnicrro Bts ra BxKopucroB).erbc.s .rrK
pe3)TLraT' M o j le:lro BaH un . flavuir. aJrf op [1rM .qoc] ar-
ur,o go6pe Mo,qeirroe riryrpirir*o qacrnlrv Kopenbo-
naHoi rana4u. Mexa 3aBa.llr : eijrr,Holo ei.q saearH
ei6Lrac'no vroi' leJnocrbcr pi ' lxlt H,t nepexo.Ior\4 vix xo-
pe.rrboBaHnNr i uexope.n to Barln Nl pol nn;1ilo,rr.

I{eii nepexiA norpe6ye y.[ocKoHa,reHH.l 3 ypax)'-
BaHlr{Nr ocoS:rnsocrefi :aea.qu.

Pe:1,n5tut- MoAeJTloBar{Hr tleonuuipuolo rroJrt
KOp exboB aHof o f aycc lB c br(of o rx,\'r{y 3 a .4orroMororo
onucaHofo a-u-opHT\r_\  noKa3alo ua puc.  4.

18Ll

Pirc. 4. Biqo6paxeHnr 4nonu,vipH(rr'o no.-lt
K0pr--rboBaHoro ray ccincuxofu Ut\ \t\

Ha eKpaHr paElpa
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AKrusHi pa4io,rorcaqifi ui ranagu

A tt rnstti pagio:roriaqiiini':asa.,Tu nnrruxaroru li.1
qac lIorparulflFrr{i pa4iocrrlrarrl' r rpafir'rau 4o-
c:ri4xynanoi P-rTC riq cropounroro paqionepexaBa-
.ia. KoxeH o6'exr (npupoanuil a6o urryvulrm). nxuit
Rzrrporr i r r ro l  pa. , t iornz,r i .  c  - t l (epe.Tou axr  r rnrrc l i '  pa-

Iio:roxauiiiHoi :ana.qu. Icsve .qvxe 6araro piruonz-

. l in  raxnr  3aBa. t .  3 i l rex lo n i l  :xepe,ra pa- t ioreu-nu
'ra ilot'rl BnKopncraHH-rr.

Y pailio:roxarliT rnfl ir'rmrnrcnnx P,rIC Haii.racri-
rue N,rorleJrrurorl iuly:ri,crri :ana4u. fJ,xepe:rov ra-
lill\ 3aBaI e cycigni (nirlnocrro i{o ^'Ioc:riAxveatroi
I 'J IC )  i l rn l , r r ,cH i  J 'L- lC.

Taxi 'rana,In :6i:rlur!'rorl inronipHicrr xv SHoi
TpirBol li, a:re P,IIC yce )'tt 3ilarHa rrpauloBarr.r B vMo-
ear  - t i i  r  ahnvJaBa-] .  lvrnt rncHi  3aqa)v r r t - l j t i l rnrcrr  ucr
Ha cuHxpoHui ra HeuluxpoHHi.

Hecn lr xpoHua irrnv;rrcrra :iaBaIIa

j [ ' , repe,rorr  uecHn\pornoi  rana. ln c  pat iorrepc-

. rABarr .  r rnf t  ennporr iHx-re pagi r r ivnr- rucn :  nc l t i -
oroM rroBropeHHr eiAN,riHHHM ei4 nepiogy 3or{r}'-
BaHII-rr noc:r i,,q;rr1,Ra uOi Pi lC.

flosea ir 'tnllscuoi HecHH\poHHoi saeaAlr Nro^q,e-
rrrccrbcx y sulrrrAi rorox)r BIinaIKoBHX noaiii i:r
3ajlalroro rimonipuicrro ix norRu. Koxeu nil.r ix uo-
xRn ir 'tn,r,, 'rscnoi :ana21n - rle ei,. l.r l ix BB : rarccin-
cbKHM 3axoHoM posnoxi,rv. .[ng uo,le,rrcBaHlul acu-
r rxpoiruoi 3aRaAn BuKo pu cloB! crrbcr tliop riryla:

[ ;  . , . , , )  , t ) .
I I l ' r ' " t t { ' t t t t t '  

t  '

l  : l' ilt-tl 
l_0: rnd ,,, ,, > P.

Ae rntl ,,,.,, 
-' nia,rir BB : pinHoHripuulr 3aKoHoM

po:rrro:1i,r1 B Mer{ax [0, l): P - iuoeipuiclr uosni.r
innvrucy aurHxpoHHoi:anaAu [0. 11.

A r t  up l l  \ r  \ t o . l g . rh ) t '  uoJ re  e i l . r i x i e  ) ' , , , , ,  .

tsil,rilo.r. B txux :l'rBHJTacL iuny,rt cua 3aBala.
ruolenroro I  bet  r  t  ay cc i rcr - , r rn, t  3aKoHL)r \ r  po r r r r l . t i . r r  .

R r : i  i r r r r r i  r r i  t . t i x r r  . ' l t l p i n r r ru rc rb  F r \ . r o .
Pe:y:rsrar r\{one:lroBaHHr nco.rHxpoHHoi lN,r-

rr1',ur,crroi 3aBaJlH .la iloroMoforo orlucaHofo
iL r fopH r \4\  i l ( )Ka JarJL)  Ha pre .  5 .
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Puc. 5, Bi4o6paxerrirr riecuuxponuoi
iuny,rucHoi taBalH Ha r.lrpaHi pa-tapa

Cnuxpouna iuny.urcua 3aBa.qa

Culxpouui 3aBaIH BuHnKalorb, nx npanu:ro. nir
BrulrrRorvl P,IIC" rrepioA 3ou.ryloqr4x i,ramrscin .sKoi
6,uzrsrufr 4o nepiogy 3oHAylorrrfi irr.rry:ncin 4o-
crigxveauoi PJTC.

Ha s i . tNaiHr e iL uecnHxporruoi  - lasal lu-  r tonea iAt-
ny-rrr,cHoi 3aBnrtrr{ llae nepiogu'iliui xapaxrcp. Ko-
xeH s i -1. ' r iK r rof lBH i r rny, r r ,cuoi '  3aBa.1r l  -  r te  s i l r ix
I IB :  ravecincbKr. rM 3aKouLlM po:ncla ln l  .

{acxperHe .qaorauipHc rro-re BrrJrHBy cIIHX-

pclttuoi 3aBa.u4 ua ilocniJ;n)BaHy PJTC )';,,r r\roAe-

.rfoerbe fl 3iurcxHo nia napalrerpis pa-uapin ra ixHbo-
ro R3aeMIroro po:uiqerurr.

l lpoqec rlror,IeJrroBaHHr BXilroqa€ rea eranu: rri l l-
foToBriHfi Ta ocHoBHuil. fli.lroroer{Hii erall BHKoHv-
€'Tbcs oj{Hopa3oBo.

Ilidzonusequil entun 3ajlaBalll{s rloalarKo-
BHX 3HasL:Hb 4,rx ito6orn nporpar,{H:

R,.t : R hrsi,,.

lc  4,  -  tn t iuHa.  f lKa BKa3\ ' ( '  t ta  xLrur le - ta lu l toc l i .  s

rxor{y nricru'rucs ai;1:rix 3aBal{rl (e nanegeuii i $op-
rrrl'-ui r = 0 ), Ri,..*u, elO,U -1] - xi;nue rluHocri

norRrl ir,uryluuroi zavaut, 14 - nepio4 noB'ro-
peHHt illnylrcia cnrnipoHHoi 3aBa.qn. aupaxeHHii v
rci:mnocri xi"neur Aa,uHocri uixc c.v-ci.tuinlz cuHx-
poHunNlH inrrymcauu.

Be:ruquua R,, naoxe maru 4po6oB-_v iraornH]'. IIt

tpo6oBa rlacrHHa xapaKTeplB)'e HLrnorpanrtHHt
iurtv"rrscl, 3aBai{H n xi;rur1e .qa:rrrroc'ri parlapa.

()cuoeuuit enlen noB-toplocrbcr 6aralopa:cxo.
nprl N{oIexrceaHHi Ko?r(Hofo a3r{Myry.

3uirrna {, noezHna 6r' 'rn po:paxoBarra ra norie-

pe,lusor'tv erani.
Ki - r r ,uc - la , ruHocr i  norBH ium.rsc5 cuHxpoHHoi '

3aRaJILr ilpH r?-r4v gOH.{}sauHi 5,v-, e po:paxc)ByBa-
'r'r4cl 3a $opmv:roro;

m = r o u n d ( R ) ,

ge round(*) - $yHxuit 3aoKpvrneHHn.

Y rovqi (m.n\ crasnrbcq sirrix BB s ray'ccin-

ctrKI{N{ 3aKoHoM po:nogi,ry i neoSxi$roi norvxsoc-
ri. l{ali :ur-opur\,r po3paxoBy€ rrac'r}'nHe rro:ro)KeH-

Hl ni4:riNy crarrxpouHol 3atsaAlr Ha n+1 a:lrnry'ri.
Kilr'qe llzurlnocri ir,lrrl';rrcy currxpoHrroi -raBaxn
3I t  iHmcrbcr  Ha q i lc-To _\ r r  .  sxc. topiBHro€:

An = c,A7-lAft  ̂

.qe ^T - pi:Huqx uix nepio4ar\'rr{ 3oHn}'BaHHt
oSox PJIC; AR - po:4iLuna 3lalHicrb panapa 3a

;1zuruuicrro.

la,rsnicrr iurrymcy 3aBaln Ha HacrynHoM]
asuN{yri exeisareHrna

i,itSli:, . .., ,,.,,,,1..,,., .,

R , r r t = R , + L ' n t
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llrruo 4,r 2 M ^ ro ,R *, norpi6Ho 3veHrriurn

na - lv" .

,f,xuo 4,*r < 0, ro 4,.r norpi6Ho :6il lururn na

Pe:lusrar Nro.{eJ'IIoBaHrur cr.rHxpoHnoi iiunv:rrc-
trcri :asalu 3a JlotloMororc onr{caHofo a,Tfoplt'fMy
I IoNaJa ! ro  r ra  pnc .  6 .

3jIarIIicrb P,IIC :a 4a,rluicrro: n.tn - uovep ni4:ri-
r()' 3a a3u[,ryroM Ta :a 4a,rruicrro eixnoei,rHo"

Koerlirlienr Sn", epaxoB),c sci oco6:lnsocri ne-

pe.qaBatla ra npNfimata" FJIC napar\rel'pl4 HaBKo-
Jrr.{rrrH},oro cepeloBl,Ilua nor,vNHicrt ara"try,, niA-
6lrroro sil rti,ri fi ii po:nriuerrss siilrrocso PLTC.

Ha puc. 7 uoxagauo pe3)Jrblaru MolleJIloBaHHt
pagio:rorcaqiirHllx ui.ncfr y' :oui "qii :aeaAlr 3 BHKo-
pucTalrltrr\r oltHcallor-o aull-opnTN{y.

1 8 8

Puc. 6. Bi"rodpa;xeuHR cuHxpouuoi
i l rnr ' . r rcr ro i  iaBa;H l ra er l tarr i  pa. lapa

Inuri rsuu aKTr{BHrrx paAioloxauii inux

3aBaiI

V paqio.rrclxarlii lanox Nroxr)"rb rparuurHcx iutrri
axrneHi pagio:roxaqiffHi gasa.4x. Arx xoxlroro pir-
HoBr{A\i arcrunHoi 3aBa.q}i Heo6xiAllo crBopnBarr{
oxper,tuii a,rr-opurrv r i uo4e:rronarru-r.

MoAe;rs rarrnn n imny,rscnift PJIC yfIP

llaqrca iunvrrr,cis. orpr{r{aHux ei4 pa.4io:roKauiiA-
r{I4x pyxoN'n4x r1i.treft Ha BHXL\lli xBanpar)pHoro ile-
MoAvlr{ropa iunv:mcsoi PJIC. Mo,1eirroerbcrl 3a
NBagparvpaua. V xoNsiit 3 KBaAparyp curHa-q Mo-

,:Ienloerlcr e sur.[rrAi uocJri,loeHocri ilrny-lrcir :
lapnolriuHorc o6si,'trroro. Y rraiinpocriIroLry Bunar-
x1' qini N{orenrcri"lrr,cx rx raxi. illo orpnMaHi siil
PJIC r nprNroK) rHolo .t jarpa\4oxr HanpaBJtcuocri.
(Dopr,tyLta JIJrrr Mo.qenroBarrHs taxoi rraqnu ilrly.rr,c in
Nrae Bnfilrljl:

, i ' , ,.,, = 5'_0" exp(.1(y.n + O,., ));

nt = round(Dsl,\Do) ;

l l e 1 n " , ,  I / l , o + r ' \ ; ] ,

r1e S,,o* - anruriry;r,a qiri; (Dru - 4nD,l)" - noltar-

xoea $a:a KopucHolo cnrHa"ry; y , = 47tr7',^Tn l). -

HOpMoBaHa qacrora tlnyKryarlifi KopncHoro o{rHa-

"qy; ), - Iots;KHHa xeu,ri nunponiulonaHHs P,rICl

71 .,R - meulxicrs p-_vxy qi.iri ei;pocHo P,rIC: {, 
-

rtepiog cJIiiIJ-BalrHr 3oll.llvrcrrnx inrnylrcin; flr, -

HoNtep a3HM),Ta rloqarKy naqKu ui:ri; ,lvr. - rcilr-

xicrr, si4lir<in y nauqi: I), - Azur;sicrs po:rrri-

illeHlr"n pa;1io:ror<aqifinoi qili; ADu - po:1i-'nrra

Pnc.7 . RiAo6paxeunr ptxorrloi ra trepv\oMoi qireil
Ha enparri pa.lapa

nosna mone"rrr, C3C

fliiicra C3C (puc. 8) uoxe 6.v-,ru :uo4erbona-
Holo tK c1 xyrrrricrr pi:nux 'r'raltir qi,reii i sanaA g

vpaxvBaHHr{r{ npocroponoi :onu i.x lii.

1 Brl

Puc. 8. Pezy.rular vlcl.{e:[osaHH-fl C3C
3 Bnriopr.Iclauullr cyuiuri piruux r,rore,rteii :aeail

!;u xnalpar'\'pHor'0 uo/IAHIfi cI{rHaJrv xapaK-
repua pinuicrs:

L' ,, ,, - i,,, ,, * l ' ir, ,, * _?,n ,, * l ' , ,,.,,.

Ie ,i,,,.,r- cHfHa,TLHa clcrraAoBa n-m-ro gilr i lq';

u)'M Ir, /r € HeKOpeJILOBaHHNI rayCCieCtKr.IM 3 nO-

ryxrricrro" cninpo:rraipuolo 3 rroryxHicrro rapMo-

Hiquoro (xopr.rcuoro) cnr"naJry: 3aBaAa 1,,.,,

cu!.rbHcr Kopenr,oBaHa. 3HaqHo Slqburoi noryxHocri.
six lorvxHicn xopucHoro cnrHan)': iuny,rrcua

3aBa,ra 1',,, ,, - 3Haquo 6i;u,iuoi aunriry'.{n. Hix

aun;r iryla KopLrcrroro cHrHany.

/ttr xnagpa'rypHofo npe.(craBJleult c uf Hanv xa-
pal$epHa pinuicrl:
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Tecrynanufl nepBrrHHI{x a.nropuruin

o6po6nu

Cralucruqne otl inrceanHx erfrexruenoc'ti stlte-

,rrcsaqie rorIKoBHX qi:refi npoeorXlITEct na ocnogi

IroM n' totepHof o lv{oAeJrrcBaHHfl .
(irpy'xnprrl' cxerly o:luici 3 ltotr,tn'K)'repHux Mo-

Ae"nea, [pl43HaqeHI4X IXt ilpoBeleHHt Tecrv-BaHb.

noKa3aHo Ha puc. 9.

P rrc. 9. C rp,v rrypa recry ezuir,noi xoiun' rcrepHoi ur-r1e-rr i

llporpatra r'rojleJl]o( ollscpillne IloJre 3aBa.II.

V nroltl,' po'lr'tiu11'rclrcl tli.rti 3 tteBltrlto r{acl'oroto

rlr.rynryaui ii. 3ltoxe;rbosaHa raKHt'{ tIItHol\4 C3C- no-

.{acr},cr ,1:ra o5po6N}l anropuTMoN't IJHrBiIcHss. Ary-

roprlru Rr4rrB.rrenr{r n tipoqeci r-i6po6rcn C3C su:tae

6iuapHo-xnaHrosaHrrii ct{rHa,r" {rcHr"t cnt)siq}'e ilpo

HassHicrr  a6o s i :er  rHicrs u i - , r i .
I l i lq uac rropinrnurrn qtoro nnxilu{oro cHrHair}'

ni;1 a,rropu lM)/ IttttBJleltllg ra cllrt{iul-Y, xxt'rfr oll}tc)'tl

,riiicHe po:tuiqeunr ui"rreii. npoBo.lHrbc-l crarllc-

ruq r r r r i r  r r i . r pax r  Hon  i r r os ipHoc r i  g l ' t r n ; t cHHs  r t L l i  t a

fi l ,roeiprroc'r i xr,r6iroi I 'pltBont.,rxi xapaxrepu3)'Io'I6

e$exlueHicrb anropl{rllv BulBneHHr{.

Bl rcnonxn

/{.rra nro;1e,rri iury:mcHoi PjIC nuropucroB}'}orb-
lnro;lerti 3aBail Ha clcrloei pi:urax 3axotlis po'rno:ti-
Bts.
V pi:rlrrx 3oHax l{oiKvrb :ligln :asaillr 3 pl3Hl4l\{l.I

c'rarl4 c'rH LlttI4N'l u xapa KTep ncTtt KaMI4 . 3a 40tr o rt olclx;

wro.le,ueri 3aBan Ha ocnosi BB voxHa 3MorcrloBaru

raxi ix rulru: ra)'ccisctxuii IIrvN't: .nBoBuntipue no:re
KOpenFoBatioro ravccigchKof0 l l l ,\ Nn'. itecHHXpoHll) '

il"rq'.rlcH-v 3aBa.qy: ctIHxp(')HH\ Irrn\'.TbcHV 3aBa.x)':

iHu - r i  r x ' r ' un t t i  i i  r r auze r t i  3ana . lH .

llaqxa iMrn':tt'cie. olpHltaltt x Bt,1 pallo:IoKarlrfi-

HHX plxoN{Hx ui.'Ieit Ha enxo.ti KBa.qpar}'pHoro re-

ruo[-vnrlropa iunl',rrcuoi PIIC, Nlo4e.[Ioerbc-x 3a

KBa4par),'panru, Y r,loNHiii 3 KBaApaD/p cl{fHil,r Mo-

ne;Ilo€Tbct 1' rurll;1i nocniAoeHocri iMm,rscie r

rapltoui.rHom o5eiAuorc. {lli N{oAen}o}orbcfl flK

raxi. uro orprlnraui uil PJIC 3 rlpqlloKyrtroro :tiar-
paMoru  Har rpan : teuoe  r  i .
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