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TaKrM.x'rroir4,r,rnoBHoro3a4orcnet*mBr loryctrplr

clloxnrilgiB Hco6xi.qHo 3MeHnr{1tr pecypclr, 3MeHltr,tTtr

repMrnx Ha4aEnr fiocjrlT 4n{ 3a{oBoneHfi }]nvof rrcplrr,Lx

aBoI lpyn r 3Me,]rltr'nu sapTcrb nocjryr r.ll lpel'tlol rpyrlt
I1orernlilillla ffox]Eaqin,

Irexeii 
"a5 66qes3s-e u r^ ) voB Aond hoB: Bx pdrr

crrcTellu c(naAanT6 }fHoxtl$y c=(c1' cr, cx, c), ae cI

3MeHueHHq npr.r6Jrrlrit c]rcreMn 3a pl\yHofr 3Hl'lxcH]rt
Baprocri rlocr]'fll; c, _ tsrfl?arr Ha 36i,1rueHns eoexrrB-
HOTi. .Br|lD',r h Ha J 

jOq.H:IIOBIH H' er. Itil0u ! o
rctrrorori.JHoi6a3qc! BlrpaTr{na /lruueuHrr<3ar'rioi
m4r nep(()Ha"ly,

P$yrbrarn oqixroBaxHE IepxaBE[Mu eRcnepraMu

B rnny /Ioaaf(oBrfx Brrpar Ha 3a6e3rerreHr'rr i'.rMor llo
noKa3Hrrx1B [ocrryrr raKox nollaui y i]urusl{l raryrrqr
si,4rolrreH! c.t : p' (c,,)+ 0,1-

v1 !' a1

.1 t1 0 0l_tl

, r,l0 0,S 0l
.: l0 0,7 0,61

c{ 0 0,6 0,71

BrcHa'{n\fo Ap}Ti ryoendi He.nrnoro Ei4Horxerm J 3a

'rli\fr x GHaKa,vr roorlTr4 lrto llo1pe6yltrrb KopyryBarfir,

ro6ro /!'?) G, 91 ) 
: 1, ptr) Q, a ) = 0,8, tt\2) (.c, *) : o,t.

3 orprvauux :navem npoeKrlii Bir'IHorleH6 fieperi(
IoAarKoBnx Bn?ar, Hea6xi,4n[ Anr ir,qoBo.reHnir B],ivor.r,v

cnor ,Ba.rin rpfiiave !lfrr4q:

C - {1c,, 0,8c,, 0,7c1}.

BncHoBtcu.

TaKr'L{ .nrHoM reopii{ He qirllr,Ix MHoxrrH Moxe 6yr[
rcrcroqa}lJ r,1' anrrt 'l c o,afl€,y qa c\{a l1r{{o, vore |!Jl

pmpo6,1( rsn l? BToB"D\"rtrrr \rixHil'or-vr,{ craEaifi6.r
Meroro flortutrnelnrs rapar.rep]rflrx l1poA'l\1lii m xom?o,tro

Iepn(aBorc elc.roply Hat l{oadroru rrpo6lndllua y B],nneert

Kon]{ BlKoHaHHq BfiMOr MlXfiapOAHr{X CTar apnB ycrx

.u. 1rJ-ii,-xr I o^ B",riB.rrqror a roBa}loi n|n4,1,"uii H-

Bi,anoBiAa€ ) aoBi (25), lr.eirry€rrcj{ 3aAaea 3ByxeHHq

o6nrrinu".a r"nn npoA/{lii a6o rp,tr.,,. rAioropi-B,i

3Merflrernrs rr,4l]roro nplj6]'fty Hayl{o€,vuoro tsrpo6Ertrura

ll FAy roh 
"Tp3 

n/ n flro Kirbho"r nor'rnlnAtro, (Jl()flca,{iB

pbIrra DI,II. 
y rFolq, Bm1:.4qt::Aa!nt (oHrpo,rmAepxanoF

orm,i\fainrtr i p6MipiB /'Io&lTKoBrDi Brfllxlr 3a npuq/cTrDfoln

pjJrHt pelrla6eDHocri Ha}Toeranj]r Hrpo6r rrrs :m,qnacrl

Ao 3a.qaq Herrimom rareMamtnoro npor]).:r-\4}Barllrq.
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A6ep n!@a K)4., Aeep'aHas A.O.
ItuqioHarbK{ii a}iaa;fdn 1:i }dBcpcrrer. yRpaiEa, ItriB

ITOMII'K)TEPHE MOAEMOBAHH.fl AEPOAI4I{AMIKII PIAKI&T fi APOMETEOPIB

Anonaula

IlpoaeAalanqe1ipca (tbt ,lr.oi noAani sa'srcU notu-
pu enryo a napavenpis padiotto*t\iitrozo atzaary s
xapanneprcnruKtttu sinw 3a Aono o2oto t{otot'mmep-

o2o .ntoAentuqallHs. Modea' pospo6wna s anatisom
aepoAua-vitn*r cu-n, u1o ainhb Ha ziApo emeopunia
Aien eimpg s gpatyaaunait meopernu IeiLwotb4a ma

Absbad

Ihe oe4licalion ofthe phgsical model ofradm pola-
rimebi. parctuetery and )ind characteristic m nectio/r

aith heb of computer nodeling zaas made. The phusical
model is debelop ed Taith anallsis oJ aerodyn amic forces
th!11: Wtencc liquid hgdrometeors.

Ha Ha.rx .iac icq'€ rorpe6a oA€pxaHrt iHoopMarln qro
clriI&uli Mcrmpo,,rod.trri rBrdr!1 Icq,rour :aco6u ra ueroa,r

3a aouoMorrro jnan 3aincnoerlcr i\ nomirbar{ij1 ne air3Bo-

r,rJr\ prtu. , a r" polr r,r ou;Ft h-6c-r ',Ho i Lexr
Harcffarr$oilrypits]iiriuoBipHocri [1]. Ilaii6i6 ctorr,Enf,\flr

.4- L'r bLr\-B. I hn .,rB Lrr4.Bd vp"nr' pri .\'1on..r He.r oai-Ba-

. 0rsv. rr n $ {"roi .e i. y,

iHlFpltr1nBHom mF,veryy, qo A€r'anco ronHo BjAo6pD{cre

ryrpory sl'trrp [2]. Oco6,,ir.ruo B.iD&rrBo Bnrsror ri ,4Jrua,

n q n roi v"'r" Trnpc ll 1{) l, Jqr.\ \r r:r.rT,o.liqHrDi I rodii.

itq rxr. uo roq eJiHr, Hr to!. a.rye: .1p61,rc" r "i.. -.
J.yr BrTv. v (r)onof{au. Bx, x,; rd, \i-}riorv oeirp.
ull(E:r-rr]{ Tonlo Bilq{o(lnn(}l ca,ve jo T<lKlDi Jsm!.

Ha ]raru qac orepaurHe lxrlrennr He6esnc.nflfi rmrd!

rd "fo Br,llloln 
'u 

I ti Jil / o, ruv o oFr paronolalli.:i]ooi v. oaiB.

l-,L,prurh-s.n napav"rpo\ B Eoo" B6 B uris,nnids.

O ABppr ruBd TO.A. O AB"per'oB A.O ,4\
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€ pa,4ionoKarifiHa Bir6rEaHicrb- Ueii napaMgrp lo3Borr€
BrBrm.{rrr{ 3oHu norc1nlir|irlo He6€ne.trrc{ Bl{q. IHOopMa-

Uit. -uo nAe lay' Iu.rJ2rorovorooparjoioKr triiHol
Bi,46rBarrocri Hodrrb 6ir6ln 3aran6fir,ni xapar(Tep. BoFa ne

4o3Bo,rr€ Torrfio L., x4riryBaru ur qa!,uLa moutHurrl
:o o .-pyLfW). n,lr orepAapqr i",fopvauil npo pyx
aTvoodrlmd \.|oop"r{6 Bro<op,rosy.-rbl,p1-Lo'lohjr'rijitla
Bia6 FaHiclb B non IncpiB"L,{rr pa.aio oKafopar. r,{i
qoBBorrrro_bBr,t]Hr{r/Tl1 or,ri4-ll}}l afialoE LrBx.6'o.rip) ]
riapoMer€opHnt }'lBopels [1, 3].

PGtrtr{plrrrMcD{rtrsocriicHl,Tognx!44io,lororopisvoKHa

3a Ao[oMomro llo,re:p],3rqijijr,x MemAjr. k M(l'r.rfi Brxoptrc-

roB)tsarr,r o(peMo, a6o B KoM6iHaqii 3 AolinrepiBcl(]tMll
MeroA.r,\,x. Ilorlprxrar{ii:i}ri Melour llo3Bo]-sror! oAept{aTrr

6ir6nr neTanlhf. inoopMargo ltpo oi3l.'r0, rsrflr.
B Aafiiii po6od po3rrrHl,lo Mox,'luBocri ltl3Haqelxfi

H€6€3I1e91{,x s]fi4 -fr{i rcB'ftaHi 3 noreliH(oro {npoMer€o-
DiB riA BrrrrBoy Errald!-ra ryola ir B r. yu, +epi.

IiApoMeErpr.r poolj1sAalorrcr m e-,reMerlapHiri4&sa.i
paa;^ ro\Li,ir]om .r rH:r,-y fopru plai . 

" 
opidr arir fl.lD.

rIoB ,r3aHa 3 dTpoBr'rMfi j{Bu!]aMu, T a rxi o6yMotsnrorob
3MiHy nom!fl&urii BmrpoMiHeHorc crd]j.!ry.

Arq Mone.DoBaErs norehHr'{ pjru.I1x n,lpoMele(Dj8 rr8
Iiero Birporrx rlxllr 6yra p6po6reHa Obfi.rHa Mo,{enb

Ju tJrt, Foieprnrprllr.r D\ nrDaveein pxajo . 
'Karijh o lr

clfJrrny 3 )npaf'Tepncfl.rI.:L\M !ir?y l4l. MoEeE po6po6nem

3 an:uboM aepoatrra,vi.nnDr clrr, rqo ;4lo:rl) !1a tilpoMere)pr,r

ni,a Ai€n ujTpy, 3 paxyBaHHrMT eoperu{ feiiMrorbqa ra
pirHrrs Cror.ca [5,6]. B po6ori [7] noxa]raHo, ]llo 

^rr 
Ha

Pipzurllrc cll:n,10601010 oropy roBiTpq, iHepqiii1rlfi cm ra
clt"r'l '|rrKi]nrs BeAe Io jreooptrfaqii 0opM4 ryaflri ra 3MiH4

l1ryocropoBoi opi€rflaqii (p c. 1).

BTaxoMy!]j1q4$',Bid TriirBiAl{pa.'rnpAdonolaqnfu ii
cl'r|an evinry€ iHooplflIilo rrpo qi i]nirtr{, rT.i, B cBoro sepry,

AcBt|rxorn pofi{ju BlrcHoBK{ npo B]'n4! qo x Br,trrnftrn]rr,

A,u uep Oix rii I(',po6n"Hol yoiL,'ri .co6xin" pajo o-

Karop, tr{lli 3AareH rqrrhral! crllrarfi 3 pi3Horo fionrprca-
rjc'o. qpue] B.A.!-IH,. I b o. -os,Dlo tnrl[1. ]?l . I I, p Biph-

MoAa.i npoaogfiacb 3a Ao]]oMomlo xoiir'tol€pHorc vollefto-
BaIn l1' IIOrraT(oBa MareMaT nqHa rroler! ct{Jt4{era 3 }?a{y-
BaInre:M BneleBoi naida paHime rlocrifinoi ,iacy Kpa i [7],
rm xapamepr'Bye aepoAtrrr,vjqr nAponereopjB.

dvt/dt

IlodiiiHa l{pard lrI3na.]ae11,cs Br.rpr3oM:

n pD6
rh= h- lu, (4)

EI

E

6

a

ae n = L1L - rrara (PalLrni
b

4 - eKBiBa"'IeHrHrfii aiaMerp Eparri;
p - nliilbHicrr piAmrn xpalr'd;

I B tr3xicrr roBirpr.
IIIBTF{icrr p}rq/ Kpafri po3p:dosyranacb BL'I[oBiAHo

4(r 3aran6noro piBE sE, r'rpr,rcKopeHHr pyxy, 3a MoAeJrb

3oB inFho-oJ6]?FH,"q 6yB npxiHr hj c4Hy, oiia-[b' .fl,

:rrxo'r 3riix B: mv j-nffrxor o xdpar.r Fp ,a rrdH" rpaxicH a

nBtrlkoc, i. Pe3yrbrarx po3paxyHniB 3a po3po6xeHolo
\,. err o n.r, hpar,ri a:"vpfpov D 4 vq Bhp). LUo

sMiHrceT bct riI 0 Io 20 n/ceK naBeAeHi Ha puc. 2.

Prc. 2. pyx ryanIi niA Ai€ro Birl y, nro 3NiHoer6c-q 3a

J"o. o| rJ noJ6 'p) eJ":
L. ,"h!" ' B.rI'). v^ I B/n\..r. \pr | 

'l

3 p!rc. 2 BraAHo, rqoi

1. Anlt pl'al, h?ar,ri € xapamepm\{x ,rya eraru: pe;xt}l
nprrcKopeHHs ra pe"x,]rM ranrM]EaEr'. Ilpn gi lp;\Ai€Hra
B'q1y. KDarLne pnic 6"9.3|p1s-n,rH61. apanr"rnJ -
I:lril'rryeftcq Ai€ro aq)oAuravi.iltlr\ cm.

2. fIpx ]pra1ala{e,l{rri lpa{i€Hm Bir?y, trBn#icrb Kpami

Aerqo aillcra€ BiI3MiHr.r InBrAXocT i uirpy. flpr{ 3lnHHi
rF4flna. uihi :ic b {ljff, r' 3\iaHury. rb.q. no 'ic ro€. r
noriM, rricrrr 3axiH.{eHHr Aii rpaAi€Hla, riffiepelxa€
IDBrlrdcrb Birpy 3au rEfi lii iHepqiiiHx( cm1

IlpoB-npne .o\n'o r'T"- voJcl[oEaH., noB"triHor pi llou
ri/poMer€opi8 ITi( Ai€rr BiTpy aomo:nuo :po6rru ercrosox
.rpo vox,Drn crb Brriopx/'rar{lr,onep'{l.1ai{-flot,rpdvr-.piB
pa,4iorolcaril)lorc cld]raq', BiA6Lfl om uiA pi{rsx.Iacro.roK

Ats rrlf,rJreHlr Hc6€ne.j1rl'Dl rBr{r4 rqo noB''3ani 3 BirpoM.

Puc. 1. l{iaryaMa c!r, ,d
,qirori na (pamo n!!
HarrHocrl Birp),, ra ii

npocropoBa oPt€nrai{tt

!e E - nPuc(oPenlt

ryaBira'rii, dv4dt
nptrcropelnr ttxy xpand,
. - ryr Ba\Iuy ryanxr.

/1 /1-T-T
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KoBlN3ac1DcjBaxrrlr B aelFnoprari cnerfiarrnl{Dr rexlriqnx{
bxJror no r,i rB . HH!] 6e,r, hr prr\y d po6oq ii -o"
aeporoPrv (niraKiB, rpaHcnopru]r:r :aco6ir rexrr.rnoro
o6(:Jrlro4Ba}nrs, a raRo]( oxpervfir\ rp}'rl oci6). Ipr qr,oMy

B pGparyror. lrprdl\]fa]o1.lcrr Trrcj nap€,verpu rx: oflepaTrr,
r clb i Bipodrnida oAep{allnm iHolpMarii H.uiiil{,tr,i noci6
-- oa- ,Ic,,ir", !u.",nci.--6 L tr -E{o D bccdi.,}o u a,{aid"y.
3acrocFaHHj{ Hayxo€MHux rcxHorotirt Aarorb 3Mory
peatrrblBaor 3anaq/ oHiropln]qr Ti !ryaxni]nrs pFor,rf,\flr
oo €KraM],I, rqo ba3yeTr,cr Ha npIfHrl]Ini B]r3Ha.reHHs
vi.r,Fro. o? c H] ir6(.rrranonolr ,,oo.ynyr Knso.
pqioHaniruiiriHoi cucrer,ft clobiri I,ostioD S]/sre.nl (cps).

lrpr,rxl]fr trcfi a'rcrnrs Micqel1l:!,roxeHff o6,qoa norHa€
y Bxrnprclalrrr Aan:,Hocfl Bjlr cnoxrBaqa Io HaBjradt:rfi{
c]ryTHraxr:B (HC),3 liAoMriun xoop/ruHara\rD, 3a qacolv

3aTpltr\n(r poonoado:pftxinr orrrury Bi{ HC ao cnoxr.Ba.ra
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Xdp,mrKo B. n.. Kuldponp( B.M ., Tpulor B. fl .. Buulrzgosa C.8., fa-mw M .O.
FraUoHati*a{ii aBiauift{lrli }+riBepcrm. yKIaiHa, t{ ru

BNPOBAN}I{EHH.fl CYIIYTHI,IKOBIIX IrdBIrA4fiHI,IX TSXHOTONIT 1'A3B,g3KY B
CACTEMY MOHITOPIIHIY TA YIIPAB!'IIHHg P}XOMIIMI4OE'€KTAMI4

AAon/a4it

C@oprErd'osluonpau4oano6SAoau a&ru amujostt-
HlLx cuLme.\r . oHlmopulteg tta UnpaeniH4e pyxottrLuu
oo (1ona!ta\ W atroptanolvttonb ryWna Ko6i thqrrollo_
.ii rro6etbtlti HasizdF tuBa,aaq.

O6?pltmo6g€t t6cn Heo6iAHicrtb ma docmammcrnt
cu Ko punnoqgsaHHa cln gm I u rusoi pa A i o H aei /a 4i i to;
.acmeitu cPS Aitr nz.:E!o orn )uotjnnpatzg tnuynpa',
nnntpg o tLra. o6'e4maw4 r4o sa6e e4yontbnto4He
nan|eatata*aua 6iaona-

AI6bact

The construction prirlciples ofthe automated sVstan
ofmonitoing and control ofmobile objects, ahich ate
uliliadsate ite t".clnique of{lobal Mtigatihe od coht-

The necessitg for nonitoring and. control of mobile
objects is substanfiated to use technologies, aiich pro,
uidc radio natigation, placeposidon iobite objects at
th? erpa$e oJ usage &nefu" ndionatigation sustrm C pS-

A{ryarbHoro rrpoArer{oo :2 cloro;!1i € MoHiropnm m
)rqrd&r]1+fiplroifl !r o6'6:i-a\!rr 3 ]terorc r',iom fioAa,rriuroro,
Haii6ir6rr ai1ersarfloro 3 eh.o.,o\!ir_--oi i rercii,+roi ro,j{n 3opy
nul{opr4cmHHr, a6o 3a6e:treqei::r 6e3rleKrl ]IepccjsaHh,
Iracax4)i4 He6esnetfini BaFra:rB_ a iariox roxepL,AxeHH,
xarac, oQ clretiarftoragni..r:icl:oprruxr3aco6iB. A.rrg
nonepetrxeHxr 3irxHe}rl -riilii: = i.:rm[ Tpaxcnopllrl\
3a(:rfits m 3erfii B p(ioqiii 3oHi @_of,1\'_ IKAO p()3po6ln.1o

Pe(oMqq ii (A SMC{S - Sur=-:t \for.ements Guid:nce
ad Conhd S']slern (BAocnoHa:ezcr:eva qDporoAxeHn,
ra yrryarrrnrns pyxolr no noBer. ,aJorlorry)) 3 o6on,ft,

Ae, - ra{lHiclr, liA HC ro crox}tBarra; c - lnBrA
tsicrb cBiTrta; ? - .{ac pcfioBctoArfieHHr c]{rHa,Tr ri{ HC
. J cr o/ ea.l3. 9a, oo:rosr|oarp-H.l BUV,!totu. " B

pe3yr]6ran 3rrrnrledlrrreox oljjmxoB x n(reBAoBmra4mBrr{

no4B, onrrH 3 f,nln\ rprno/ur.l'l] 3 HC, a @Jllri rcE€py€rbct
anapal)?oftr croxxsaqa (prc. 1). IIpn rlbor"ry MoMenr
aurporfiHrotsaxns ficeraoB]4n4q(oBorc KoAy fi epelas$cs
criil{oro Hnai:qiiHorc clrcre\foro

.gKrqo [o3Havtru Koopnu{arv i-ro HC X , y, 2,, a
xoop,{mrarn cno,xrEa\r -& { z ro lalllHicTb da j- m Hc
ao cllo,i{ti6aqa (pxc. 1)

D:CT, (r)

Br.pa3 (2) orucy€ iqerrBHrrii Bcna{ox, ko,,rr BL(cyrHi
6y/l1 -,trri , roxu6l.]{ slj]lriproBaHr. Ilpme n peam]n1x prolar

(2)

O XapqeflKo B.lI., O KoH_r_oa-4ts B.I,I., @ Tpuxo: B.IL, O Br.rllrlr'I(ona €.B., O fa3lrolr M.O. AA'a,/


