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y Aiiicfiocri 6yAe lq3rarroRlltrni 3 imrci Ue H4rLe oco6nGom

3Haqeffi r 3arpo3l )€roA}Kertrr{ rop[3oHIaJLbHoIo MaxeBpy,

6a3imwrcb rinbrar Ha inQopi\,raqii 3 $rcmles ECII3.
Heo6xiaHo raxox 3a3rlaqxrl, lrto 5CI3 po3B's3y€

noHo,rirnrryclnyaqiro ri,rbKrMixrir,rrclvt o6ra,4lranlt\flr

ECTI3. y Brfta4$ so-lo TTT( Hp yrc.llf,rcrcomHa a,{aror ie-

Horo cncreMorr, roai BC[I3 iHnlux ,iraKiB ne 6yajal
BiqcniryoB]tsaTlr HrBHiclb (onQnirrfHoi clfiya{fr 3 tqt IK
Tad D rxror He 6y lft Biao6prlKa |ycb Ha 4r, nrcei noBj |ptoroi

o6cranoBKn IIoIi6Ha ofl]rqir cnocxepiraru,verbc{, mtrqo

6CTl3 rL G Hl'ri $a HeBipHo npr noa Uc o4ljj J piu'rBa,rc-

Mirnry HeAo"'rid! 6CII3.

BrcsoBRtr

HaBeAeHi r1po6reMn un3yrorb Ha re, Io MalieBplr,

pcro.{ari ri,clor 3a iEQopraaqi€ro4rcrtierc DCII3, Marorr

3Hrrt{e.Hy rrorHy 6e3nerT. Iltuorr He roBtHHi Ha,vamrrcq

cavoc:ljiillo Bi{pin+effiaxoH+ninnryctlryaqilo, B]eop,rfio'

B),roex r r,"br{r iHQopva ri,o J a "n,r^ro 6CII3. a ui,lr{o$

rroMacrrcs Ha amop].trM]4 Bnpirnerfit xoH4ni(.Iy ECI3 i
cBosracHo Bm(orrrBaru pe.KoMeq4arl[ clfcre\trr.

Jrfiepar'?a

1. f2c,4t KepiBfilqrBo 3 eKclrlll,araqii &'I' n',rorlts.

2. .4C,4.9 II 6rcnereHb Ne3. AxoH J]O, Bprccccdr,,

eBpoKoHrporb, 2003. 8 c.

3. ,4C,4.t II 6rorereHb Nr6. AxoH "rIO, 
Dpfoccenb,

€lpoKoHrporn, 2005. 8 c.

vaK 006.83 (045)

Y'apqaso B.II., ngPlepe1a{o B.O.

IfuqioHarbHfil aBiar$iiltrxl I'sjrepcl{Ier. 
yKpaiHa, KtriB

BIIPOBAN}IGHH' MI]I{IIAPOAH'fi CTAITTAPTIB Y TIPOMI,ICJIOBICTb . IHCTPYMEI{T
ru,4TPI4MKI4 TA ITOIITPOJIIO AEP)ITABOIO EI{CI]OPTY IIPOA}1TqI I{AI'KO€MHOTO

BIIPOEHI4UTBA

AHoftan4t

Puurs4gni ocofua6oani abon%!.ucmeNr itlittda'
po4lu( onadaapiris 3 enaononimaa!:t!8 tqpaonqry-
mux na xoumpotm 4eprcacom evcftopm! pofuK4ii
Hagvo€ntnozo eupo6riu4tn6a g metlonozi,tHo. g ma

etolruawnin ow rya4ecat 3ziArc 3 quio?attu $bnu'
poa uc cmallAapmis ISO.cp[ 9000.

AMud

Aiicle descibes details of thc methodological

fuidanmts ofthe sgnthesis sustem ofthe intemationat

standar^for the implementfeatures and control bg

golenne t e:qo|t products ofthe science technolngies

and operation in a cordikg to the requirement of the

i,'tmatimal standat ls.

Bffl'rl
CncreMr.r MixnapoAHr cmH,qapriB (MC) cripu'Io-rr

nl,?}Ii:rflria1.y ni@ rc}tr{i 3adoBo,'rFHoc ' 3. \toBtoftiB. r-o

Br,i\r.lDrciThrlpoA,rqiq]rapar.rL?rc1ra(ilrII()i3q4oBoEHfoTL

i&i norye6r ra oqiryRanHq [1]- Ui no1pe6n ra o.riLrtsalll'q

oooprrnromrs y Br,fl'nsAr rerHi.nnfi BnMor na rpoAl,roio 1

rro3Harrabr'[ rK Bnvor'r 3a-voBH]{{iB. 3Mira I1o1:pe6 Ta oqiqr-

BaHb JdltoBlrtxLs. il TJ hox homq,l,"rrnflol r x, h tecri'crofo

ryorp€cy 3M},ItA,Iol.l oplanbarlfr nocri:hro BIodoIra"B)BarIr

caoro npo.(yx4iro ra ll?oqeclr BnpoBa,4xlmql lri4(HapoFri

cra4lapflr.
n orfanoBta ar']a'0. IliDii& 6r-i"Br,_s.rii lta Je.ro, )tsrt$r i

.xc f.v nrpa-BJl -H r"e rhi. . ro (cYfl). rno f{a opn"i:ruii

aHir.,rbyBarr,r rr ronrMixHapo4rD{ cr?}uaprb, 3ai{oBlm{n,

Bl, r'll "rn rl,o rpc . .trd .rphr,lrr b o rr 

^tztrHlo 
nno4,r.{ij.

nprrliHjlrHoi Anr 3aMoBHhKa, i 3$6re.ilEarll rocriiiHLdl

EorrTponl repxaBolo el{cnopry lIpoa]{{qi] HayKo€MHoro

Er,rpo6)rmiTua.

IIi,qLi,q Ao po+o6reHH, ra nnpoaa,4xenna MC nepea-

6aqae acxirbKa eranir, a c:Nre 11, po34.2.31:

- Br'3liaqelnis fiorpe6 m o.]iq|B:Irlb.3:L\,roB]niftix ra iHrtrni

3aqroBr1erfl'Dr cropE;

' ycraxornenHr norli, I,IIol ra qhen opmHbaqii y coepi

- Br,BHa\eHnr npolleciB la Biqroli{a]ll'rocri Hco6xi41t[

Ant Io('nia.iHj{ I$rcIl y c4rcpi ttr{ocli;

Brr3HaupHnr T:| nonalcHne p \ )I.rj. "o6xi !Frc{ Lni

A.lci{rHa.nrq qineiA y coepi trccri;
IlpoeffJEaHnr 3aiiicHloerl'cj{ tK €Amrnll npoqec, to

c(Jraaa€r]!c.r3cylrlrloflicrcopaltrroBar xmrcmpilrso3a-

HIrx BlrttB lliJrnsHocn 3 Aal".L\[r rctrar{' m 3arurqer r'l gnt

aocJrfHeHHt MeTlI, JI(a Bl/'[IoBqa€ l{o]nqe xt]I Bll\fola\t I

v." r , r, o6lle-:.og rrs uoaolelvixiB. Bzpro(r rr lr"")ocir
[ 1, 3]. OnpeMxi rpoero Moxe craltoBiflu qacrrny crPyIC-

ry?n6irs ofo rryrerfff. y aetrorx rpoe("rax lii,.d }'Io.nnolrrt
i j\aflafl+lcni{ npory}od dtuHallr|orb noiS}noHo rdn 'm.
peanbaqii npo€R-ry.

nloeKryBaHHq voxHa rp. Lc au,1nafl'.JhvF"i.1b

lDr.e iB. .D(j FtrrBopr.,,r_l' B"rvorx B y.TaHoB,l' Hi/aparfle-

pxcrnl(]r a6o rexxi.rHi yMoBx Ha rpoIyKrlirc, rDorlec qr

IIjA3oBHiInHiMnpoem)EaHHrLVpo3wisrbct npoqec

o6rpyrnyuar{Hrr Br{Mor ao 3o3nilnHix (B!L1i{Hm) xapaKre

3B @ XapqeErco B.IL, @ Ky'Iepeq(o B-O.
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pracrra ;oenro!:xoi crcl€rar MC, amna.re..nr:r nopurur
Hoi 6:l.3n Ol'1l(doq.tsrjrHr i rexniKo-eKoHoMi.nre o6rpyFry
laHrr'I aor{irrbEocri cmopenHr cl.lcrcrff{ MC.

Io e1'Jrljr Bnlrpimjioro ryo€Krjts:Inrg Harer{a6 Ffor?r
3 BrEna.reHnr opmHbaqiiiHoi crpl1(r}?n, xapa{repucrrr"
]a ffasvoAii ereMcndn cr.rcrevx MC ii al]Iopnrlda (Mero-

. ru.). n iv.$J r-o. ' r6eJr. rjroftBL!oBiaHi.bBsa-
Infi xapalcTepllcrlrr rDoemolaHor clcreMu Bcr2xoBjlaq]iv

Po6ori J rc-d-i^o 
"huhoMi uro o 06 Iy.T,&rH . louirb

Hocri pGpo6nr i crBopeHxq (a5o xopiHHoi MolepHba{ii)
clrcTev MC na errni 3oBHirnrnoro npoercrlErxHr crlpflro
a][oTbct m!],EHnqeHrrl tlpr,tr{'c1r,i\E r i3 noDTrA' 66y$ou
Horo sa6erncrreHHr Heo6xi4nrr{ piBHiB ul'IxiArfl.rx xap (Te

pucrij& txi rdlrivir].{o-b piEEi rir]ariKo eRoHoMiqfln{ Brrpar
Ha crBopenE, i 3a6$re.{eHfi, lbytrKqioHvBaxns rlpoemo-
laxoi d.rcrw]l i llfifl{' l;r$oro4oc}lrHc]n l

flpraquxu rulxrl]]{eHHq rpo{eciB aerpalaqii y cncrei\ri
MC lr5] roR,'le'{i BnrnBoM ionHirmi\ i lH]'rpiljnrix 35lpe.H!.

MareMarn,xilrri onnc rpoqecy rrufttsy 36ypetu Ha

BxxiAHi xapa(,|epracru(fi AocnjAr&yBnHoi c c,fen MC
no!'t3auuii 3 Be .rIrI{x]{ rpyrHolqaM tiep$ 3Hat{Hy

anpiopHy He8x3Ha.renic11, yMo! 
-i\H'onr 

BnHrnHeHHjI' Ha
fioqarxoB]tx erarrax npoeriryts:|HHr 3a3Buqat spl\oBlmrn
Haii6irbrx rirroripHxri Ha6ip 36ypenr, Io6pe BUB'ren,{MJ1

Mero.ull]f (olmeHcarti ll\finorc BmnBy ]ra )crparrepncnI(lr
rpo"r.-l)"tu"rr rri1".i Ma.I0D ,.Lr) ryo|, yrorm H Jxij

tsr,rraBv 36ypeuL, npra 4oeraryBallHi crcrer yrerello
Oyn(Iriro y Bnrrari Marpr,ari:

3 rorre4' 3:LvorHrnra Haii6i*
rr4cr Bli\for]4 ao ycyHer{rr rirurBiB aelpa, aqiiExn( 36lp€Ht

nporrroir erc wa, aqii, rd Bpa-\oraHi Malpu{exr (1). 3
ror,lr.S rocm!n"ro'Jr,\. \rrrorb6]r \{idrrdruu:u{i srrrpafl t

Ha cfiopeffis ri excrl]IyaTarlirc fipoekm3aHoi c{c]ev[ MC.
Ha rpal{Irjrli, 3:L3Br'r.raji, 3H:lxourb KormporficBltii lapiam,

Io3a4oBorbHs€lMoBy oae?r{aHErnaii6i6 omedxKTyE
Bi4 qirEoBoro 3acrc\.yertrfi cllcrel,,.r, MC i Mjni,\l]),!,T ru:rpar
q Ha riArpr f(y po3MipiB ii rrxi.AHrrx xap&crepncrrx Ha

Hedxi4noq, pjBni ira y|'or BrrrrBy [efforo l(]racy 36]peHr,

f:l

l!

g

a

E-

e

l(e/, QllflqroH:Lrr orncy rrpoqecy vclrreHrtq BrurBr
j-om s6ypeun, *cjii qrBuoT'lr1lr, rro 3MiHr iroro mpa,uerpa

ipocnroB"Tor crc1l1\na [3].
y xapa\rcrprararli Oyffiii lrct4ra{is !ffIIBy 3oBHirrtr{ir

i Blryrpilntix 36peHb Heo6xjrHo lpaxyBarr, uro 3Ha.rxa
.rac1r,nra po6ir i3 3a6crne.reEiq sl ocl drt'HK4ioFyp,ilillJ' MC
3a oqr{,B2r1,Dr wo! llpoBaq]rT6cs Ha Bcu fl.arrai rQoeKry
r rrru. oor'rfrn, rt+r..-oF m]ra 

' 
rnoll(Hot pt.- urw-.r0l.

:J )?a\ts *rf,n r1;irau.rltrx !'rroB xaparar:pxcrlm crlcre-

Mr i Malptui (1) !6Ha.rarcrr,crr Bn\rom Ao npocmoBaHoi

cucrevr MC :m npo4'rcriii npoel.1]tsa]nx,I.

HopMarlrrHa 6a3a QyHrirtioxymHHr npoexrorarxx
cxcTeM 3a3Bt9ar Bu3Haqa€Tbct na eli t 30Blu ul)oto
upoeKrttsa]nrj{ MC.

Jftnlo |' ii.')iL JoB rill l}oro nlo-KIBJ- erlrppr
rurnuii npoqec ru6opv, o6rpyHryBaufir npr{nycrnMrx
o6raareli icHyB rl'r Bi,niAHrfl xapa(repficruri cr,rcTeiflr,

crpareriiii ro6yro![ n?yK\?rr ]a iHOpacrpy.Ipx i Mero-

AIn{ Q}'}tKtioEyBar{r,r ii fii]iorcreM 3 ]'Paq.s:nB!u !BJr!b-
rariB rexH jr(o-enoHoMi.'r1ro):o o6rpl4rrlBax1'{ roqnnHocr
cr8openlrr rpoc{rorar roi cllcrctff MC.

y Bx6 'oi .DI pp B <}]{i}.o-.r o"o\ri,{]nl .Ocr ]s or-ri

,fw..rr"".e.rr"Lu".IL M. i baraFr-i rpo.h J-

urrl]lr wl€ BparoB],naftcg cyrcpctrnEicri Bld\ror 3:,\foB]nfia

- ot 
"Hi 

,. ui" 16o u, o6a. a o p \i)1 o. rvrv :

noc1a\alllr{fi{a -. opftrballir a6o oco64 
'I<a 

Hana€ ]Iocq,Tt'.

o = f,il, (1)

t = m4xt(y),Co = rni!C(rr, (2)

Ae fi X M1roxlnra ry][l'c11n\nx{ ]nfon aH:rnj3oBar]]D{

bapiurri,( .J) aoc'tr .nr d-ru npoe,{-1ts1,-jr.

BtI3]iaqeH]'q pGMipy nporro3oBarxl qnlaplrll]{ Br{rpar

Ha cmopeHxt cxcrcMlr MC Ha elarri 3oBHifitrsorr ryo€]rry-
naHrq € clvoc'djiHorc 3ar'taqerc aocriA){e.HHJr' ar'rr qLoro

MOr(Hacfioprrcrarr,rcr3EaqeltfirM Heo6xiJHux cyMapHnx

cep€,4$ir3Bnxelflri nlnp:rr Ha r4qlprNlj{/ ,? Bra\J$Ir xapina'

repficrr'r( fipoeRrora]ioi cr{creMr{ B o6racri npr{rycr 1Ix

3Haqeff 3a ]aroln Br4njr[leffis n 36}?enE. 3 ypa{,Earrra\r

Marpnqi (1) I,'r lx3HaqeHHr nporHo3oBaHn:r 3HatreHb

cWapHIa BtttTJar rymin:oM €(crrEardqii MorJra B](oprc-
rarx raKiM -p ri

cj lr(t\t jl.t n.i. a. rJ)

L. P ('\.t-, \in8i ,Hr-lbnnqq jo,u-ay-p..i
Eri?an'l }ra yc]rrellll,l iiolo trmttsy3ai-I f Bl'ri4n f mpa-

MerpoM clrcre\n{ N,IC ryor'lov eFcnj!{a:Iallii 4 drll1osil&o.

Bati:r ihrJ i' bB \ur \ rrlr\pr ,'R .1l:reri
no6yloR pardoHa,r,Hoiclp}'Iq?rryocEroBasoiclrcrertrr

NIC ]m erui 3onHirrn+orc qrceKrfB:ufll' r4)o!l{I'trr,crr Br6ip

HoircHRnarpn i ryxlrycT] rxx 3H:r.i€Hb napaMeltiu, t
g+-togo.trr,sj{lo[ Woln ;imprri (3).

Ha erani nH),TpirrHr,oro mpoeKryBaHriri crcre.Mr MC
npoBar@bcr Bn6ip crp\"r.r)'tr, o6ry],1]'rl.RaHHr xapaFre
pucrnx ii er€MeHriB. Ha qlo y J( crani rpoBaAr'nbcs
'Iexrri(o e(oHord'rHe o6lpyHryBanHr 3riAHo 3 Brrlror:Lrx

{r}rrnd HopralyliB B o6.ftrci ryoeKI]tsal{l' raxorc nnacy

.,i.p\iM. r :r.o,r, po-ipo6\r r u,fup\Ln ", BiinoB.n o:

3a,aa'ja 3oBlrirlnboro rpoexq,tsaHHs cncreMlr \rlc. y
pa-\IKax ui€i o6",racri Aocd4KenHj1 Ao 3rrlatr 3onHjrnHrolo

.ou r,1G), , :ro,r.H:, BLficr Brsqcr,.r p 0{.1 loqvruii
d/J-i'rerpir '. qnHul !,r,r. ",Bo :J6i bu.rut s.nfli
lrlxrA1'rqii nayrcen'l{j-{ tsupoialnr tr€ nporffc"'ro3.rri yry.rllnr

'rr Jll.oicr, I:].rryri nepcl1eKll{B BiAA!'Irrr HoBr,x Bl,lpo6HrtrlrB

i3 \r. I o|1r oop'rtB", !-" B \ro ao ti-BHe ' r,,nr6 .',v !o LFpHI

3:qii c1acletrff rpotrtrrG.roBorc xolffr,,rexcy yqnnEr

@op.{arb.uis 3r.aa.r Bln.ra.nrt p*"q' 
"poA'"tr,i 

urf*-
e}firlx Bl,po6ungr, nocqn ce.prlicHr,rx cficTelr ro, 93aHa 3

Baana fl{ lpy4roq:L\fir uHaorilo( Heo6xiruroc1i }p.Lx}'euHt
pi3Hxx,.racmc\,1lepe.{,rnBnx rrr.rrHxKiu. Ilic,n36xpaHHt

' rr ft ., riur." i +.!\ :L r I o rfl' hoB) qilrH'.,a3d ie"ii.
q,yrr.\- b.e r B croBr(rph. rc.Jr q.qir.,o ,6\rc,-.n I

nlro f iiH,rr e rrvoqH r\Jvx riliil n" .roc lr, ri
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5 | eacnomri na nocryr'Iarax noBoaxeHHt 3 ypaxyBanatil

fl ":O.l',1 
Lcmt{ oooK Fh"nFr-ip ra \'1ioB -cro"Io' iHoop-

5i'l x ri. np \io4cmoBa}^ Jir,'iro"'h.q raHano, moLxPHrl\{x

El ulo B ocrr ro'rHo}l, --a( )ao$ np JBoE Tblo 
"eJ4elca|11,it

E I oeurhHtrv crriarif,.r rpxrhfl'd pi uP.o1-Di.

E I Hr o.po8i-ent i H !:hr\ n'iox H i oorE,,nl p{ay
: I r oqlll rH]1xirH ir,i\nds., o-\lv $rc,r' He,{i .ororo-"\la-

E | 'n*o 
o , 

'po.p."*tt*". "-*,.- 
,'-os .ito'oe, u ocBo 

"'Se| -^,-: -^;a--^. -.. ^-,. r.r

El 
IIi,He"hIoovHo^rHorofor)\ii.lLt v{\'r i.rL

^: | !rrop4ru{oE1-qr,u luf

il 4 l'."4' )l ,.r t4'

ftl !p p-(r) ,ryni"L,rpuH:up\ o'.rro,4.
el v.l-faruHo'1 B..lraiioy/:\ , u c d\rl.ui.ro BiroSpa

$l ;enrunrnpo ip npx..a.---o i! B $,cnq:u r0 l)Ie
<l '0' i' l" B rnoBjrro Hrl^rii r sepsrlj, ry'L''h ? 'Ha .-/

| '"1
I )1ltlrlo MHoxxna F rdcTfitb rl-'Ibxlr lpallrFlHl3lraqelxl'l,

I ro6ro0i 1,roJr,(r)H€.ril-rciMroxrrxr36lmerbcq3riapar-

I repficru."roro QF*uiero 3Br lhroi (.rir(oi) v1roxrarli

I Jai',{in" rc}r r. rrHo-t) rl'orya\rwrr+re. sd npo rrry

I p trr npleliHs1Ts piruetrll' 3 Bln{oPIIc1aHlrtM n€,q{oi dyrrqr

I xoprdrocri :a Ivor nesirKoro oflrcy Menr i (a6o) aqbrep

I HarlB, cKqa,(aroTl' krac 3aAaq Heqlrkoro MarcMaTtafforo

t,,".,*,**,,,,-.
I 

- 
do";^t""t" tt""*rHy noreHqillHrd cnotI{Baqtu -Y,

I c,,;mxuearrponouomlrxnoc-rrlrXo6rrexeErsZiBulpal.lr

I "" r""" 
" 

, Dib,'s 06\pl

| 1rops4{oBaHDiMndd+t:

I x_L,.Ir ,,,r1

I Y- {at,a,,u3' ,!t,,,J, (5)

I z: \42,2! --" z),

I C : tcr c,, ca, ......., c),1.

| 3+ro* o'llour,o*e'"- cucrernr MC rornm€ B 3a6e: e

| .reHHi woB 4rt 3a.4oeo"leElvl Bl lor 3a,\{oBHI{I{E .qo o3Hax

l -,+o ronoearol nro:w 0r' -oc'y i:r ri '.r'niso E slFtf L0 noa

I aoA3moBLllDr Blrrprr-r\n{.

I B.nlo:alLrurerevpHriBrrHU..-' rB n"H xv(5)
I no.rauo r B.l.rrl.ri 're"i-xr'Di Birrror'tPft1Ra .Cq .S!J B

I Qr'rru ; 'ur 
..pr,n:r'ellho.1 BJ roBr4 o !-p ( r yr ' l0 ll

I u" (:, v) -+ 0,1i rl s, (c' Y) -+ 0'1.

It-.
| !'

I

1 r lu/, !r'\ !Jx) t')\ /"(r ''-.)l

| 12ll!41| !)t) ppt) u-t tlPt Y lt .tl

I R=hlpRQ3'v) poQ;z,u) .- paGt'u)l (6)
ttlt-l
| :ilt!R@,",a) px?",v) - po?",u.)
I

I l,l.m'rrr.c re r ' vrar4bn'HoooL H^uJo nofeH Liitrrv-r

I cno,-.-avlu rrnpon"uoBr,'ro: IuolTl i.u,.aD o- "la\ai 
fi

I In.BHi ripi rox"' pnpervs.rrr.rtRP|\rorrlo
| -pn*"p,r"'t*u<*^q'.",rorryqo3aHelof,ro,oHaBtne'aqlrrtr

22

pc(4,a) k(.4,a,)
pc(4.'a1) !cG2'Y2)
pc(.4,a) pcc3'u2)

Fcr4' a-l
Irc\zz' !/,.4
p"t 4.v.)l (7)

I

pG\.Liltt) ttc\.ht !2 t

y 3:,'rcxHocri Bja flocraxoelot ir4llaqi MaI?'trIt (7) Moxe

6)'nJ oqi]molo clt'lleHt BnJnBy Harrl{lx y clrcr€}fl peqpcrB

rta o3HaI<{ 3irnpofioHoraHoi nocq'fir a6o pjBels 3q4oBoreHm

Hm!fl.l fipoq€cy QopM]ts:llfiit noclrjTll 3 I.]nmI o3Haxjr,\fl'l

At at

tlsQt,a) Ps(%u)
p:(c2,y) psQz,a)

psba,u) psQa'u)

ps(.cr Y,)

Ivlarprdrs (8) oqifiir€ cryniHb r 
'rnBy EorarKoB]{r

arnpm na :va.lrreuu o6nexcmra a6o 36i"'lbrreurt Motriul-

Bocren Cl'.S 3a pa\Tarolc HoBrD; unir:LroBRrr{e}rb
y 3arl'r6Horry BniaJHy lleo6xilHo 3a6$ne'nr, n yrtoB)'

,ao\ri4BrrHs Morln,trBocrtii:i dtcrerflt no tj,{nourcr:}uo stivor

rTorelqiitrtrri mo)r{ula.nB.

HeqhKe Biq{orxeEH.s zG.?/ aorriHy€ no Bi-Trollleffiro r.4y

..- iri lir\i 'p KB;raqlHorootirncrHP'

Y,c Yo (9)

re yk i yc - HoxuHu ereMeFriB crorli'rrKiB Marpr'flIb

(6) i (7), Bia,'roBi,aHo, 10610

(8)

tskp,!) ps(c?'!/) p5Qo,!t-

(10)
(11)

lleaorrl+'roqe He.riTrc Ei,r("ronla.nl'{ zcr }noBHo roMny€

no d.rruouemro tR, 3a mlo,\terpor y, flar{o 3a cl$lBil,rerrr-

Hoin ortHroBrErr Brfi{oHy€rr,ct } foaa

Y j,- \! 1,,, a M, s N, -, ! !.1,
Yc- \!Ju ac,' !ct' "ac,,,\.

SZlctYR-Y., (12)

A"It }'roEla-*m Hatselelrtx BI€HaIIeH! p()3m,1rreito ram

Hexaii X: {r,, r,, r.., ...,J' ,\, Y: U j, !,, u j,...,y1.x]l, Z:
\zr z! z! -, z) wcD'g.I.aBntij vaoNuau, arRy: p,, (jr, 3r) -)
0,1 i zGA: p. (z,r/) ) l1,llBiAroBi,Ji HesiTd si,uro rH!t.

TanVSu e EpkFz,a . E3r:t2 Hc'rir.eBiqlo elrHs

zG4 c1?or o aoMiHye llo BiAHoIxcHEro t& 3a napa,veryov y,

fiaqo 3a €nBinarcrrrHom ortlHloBarnm Bu(oq lorr{:t }arodl:

YYR,ZG :pGGt, A) >pRQq, lJ), e ( t3)
I = l,h, i l,n, ; - l.n npr 1, a

fo

YYp 26 : p" ,(4, at) < pR , @t, y j),
(14)

1 1,1', i 1,m i= l tl ll'qr k r'
L\aiI.6 3Ha.rqocf ln oniaK Atq oleerfltx rplllI rc1e].l1{rtuflj:\

40



3/20C,6
l{oAarro crosnenxrr Marpnqb R i G y B r,,lr$ raxrr\

ynope#oraHrc{ HerriTKrx( rfiroxrr:

YRy = Ut11t,gt)g'pr(r2, !/t)u1,..., pR(r,, !/ )at)
Y az = Ilatx u)y ypnkz, a2) a2,.., pR@,, lt )!2) -

....... ................(15)

Ya- = Itt a\a ) y,.p aQz, y )a--, po(t- u ) a ^l
Y6, = {p6zr, g')yjpcG2, a)yt.., pcQ,, u)!/ }
Y 

", 
= lpoz u y ) g r,p.(z r, u ) u r,.., p cQ,, y r) ! r\

Yo^ = lyoz, y )lJ -,p.( zr, u ) u,,,..., po G*, y )u*\
.flKrro y Hoxnnax (15) BrfoHy€rbcr yrroual

pcQt,a) >pRkt,y r),

t =tJr,i =lni =w,np?r ,t > n, 
ro 3ria'o 3 vMoBaMn

Aor,rinyeaHnr HeqirKxx Mnoxun rmoN]'ra l":(y",, /.,
,8, .., rc^) AondHy€ ro si/tHoneHHro r',.IroxnHfi F^: yRr,

r/v. ru..... rR,.0t,Itc BtitoH. .b.e) toBr 1o!iH)Banda
H€.rnxrl\ lianorueHi (9), ro&o yR c yd, rio i rye6a 6yno

/lru Aoxa:[' ]^roru roMif+fsal1l r He.rinJnr BV{Ho[Leru,3a

I r. s3 c"j^|,o 
"r"- "r,{i 

f..r.r{ y,ro,ru !.a\ {' 5) ro' r-
Hr,o 3a-vrH{rn e}a](qii npny,a-\e:N:doc n p,, (r, g) i t!. k, g)

p., :1-!^ (x, a) i pc1 :1 p.c Q, y).

PGUrrHeMo ]leEijrlxa npi,tr{raAiB 3acrocyBarfit
Bm!€HrLleI€Horo Tsepj]rr(xnrl1'

H-\Ji, X t rZ f. norp-rrrini.no,,,rfd riFDoe.l{rii
d.rpo6Hu.rB oo a.r.ii f,. r; JB^LcHi 3.

BjAcranHro Ao r"licrrq Ha{aHru rpoA}'nqii y raxi }pytx: Jf:
{x,, :t,, rj'! i Z:\zt, 2,, zj}. Or{iHKt cnoxr.BaqiB l13HaI{ 3anpo-
roHoBaHoi npoAyKJrii Y: Ar A,, h o6nac.teir Ej 1 E,
Bu3Hatrem e(clrepr:L\fl,1 cucrertr,r i sBq{eni :lo Marpr,flIi nRU i
2G4 lia1oBirro:

a1

t l1,a
R = r, l0,6

1:. 0,5

a1

z, lo,s

c = ,"lo,t

ilot

0,7

0,8

06

0,7

O,B

0,7

Heo6xiAHo sn3Ha.trarf xpanry Ar'rr ]raAaxHj{ fiocryr
o6,racn.

lloa;vorroe. r{, vrtpIUb(I5)yBur.rrrr j:r./x

Y,, t0.4,, 0.6u,,'t.Ju,,. \ - - tu.1A r 0.7! . 0.7 u J-.
Ys. - 10,7h 0.8a ,A.6u,1. y", - r0.7r_.0.8rr.0.9r_l
vp - {0.6"? . 0.8,",.. 0.7, I. Y,.. - t0.7 tt t 0.9r . 0.8/ 1.

Ouift! no&rj?vin.xirnfl f ,aorrim1lr-t ro BLJHou e'r

HIo ouiHo( cnor{rrEa.riB o6.tacri tj sa Bcir{a o3HaKaM[

ianDonoHoBrnoi I po4F{url, rr,,KF llc fz. y) !r f , ./) YR
YG, ro6ro BrrroHJ eftcs )arosa (9).

h pery,rbTadn Leofo trprK'ra4 B,TiKa. n.p up crd!.'Bo.
He.rirKe BiIHo eln qzcyIoMiHyenoBianuem:ror@

I o ma\ 4. .n r]lo r? c'Giaa-reHrroro ouiHoBaHr, ,py-i rpoe.. 0l

r[nrBi4roluer63a,4oBal6nq('!] roBn:

pf)(r,s1'= p[2)Q,y)

3 MarpraF (6) i (7) BrBna.nivo ,rrptri npoelolr He.riTl{A
BiarurcIs:

.ttl L z.41= V pr12, u,.L=*.t-i.r. rt7)
,

u'rz'r"..g,t \rt+t,,?r t. l.r. l ld {18)

B,tpat,t (17\ t (18t ,rcaar o y B fiqnr sirnoBirHxr

, ,._ _. lmrr4i:.1i.ma\4(z.r'. IP. \z q=1 f,,lqr
fnrrt .( ?. ,r ).... ma\ llct 2. u.1)) -

,i"',^.u, -[tn"P"tt :ttt ma\ !dt t Lt
r'" " v'- 

fmrx'ql.\./, r. .,n".,p,,,.g,,1 
(20\

,IlJrro ! atra,tuoBaxrxi He.rir(rn Mroxlnra\ (19) i (20)

t\nr pcQ,u ) > t!RQ:, A ),1 = 1,tn, rc BrlroEf€ilc,

p1Qt1t,sl c p91z,u1 yMoBa (16).

Po3f,lqjrevo npl:|lfli n!ro. 1:La- .o,,u1 r{arp,rri Bi4-our- o,

rnmrs Br,rT.rrrnJ ll4|loBtIHo:

!J\ y1 y3

r., 
]0,4 

0,7 0,6]

R = f210,6 0,8 0,81,.

r.10,5 0,6 0,71

!1 v' !3

21 ll,s 0,7 0,71

G = ?,10,7 0,8 0el.

2110,4 0,s 0,61

ro6ro rirHo enHs iJlg i zcf./ He BiproBi4r&rl WoBaM
.'rpo_Drc roi'dnyE!'Hr, ar "i \a!-ryoll .. Bl'BHz,+rvo,{p)..f

rDoexqii uiairo]ncHr i 3riano 3 ( 19) i (20) rc,aa\ao y Bmrr{j

pl'z)(r, y) : {0,6; 0,8; 0,s};

pt) Q, D : {0,7 ; 0,8; o,s\.

Mal,.r L\rxnbHi oriJ{{Jl cTlor.JaBrqir npo-nr'€oi 06 ,cB f
6 rb r ra rr\ 'rrraftHi oLiHyv cno,l,rga ris 06,1rr if,;60
oura{oBi s llrrn! rc5ro Brator{rsrbcr pt?@,ic pP G,u)

t {osa (16) repuorc c"rincrBa.

3 fiofiepelHioro rlepA)(eH}rr BuriKa€ raKox np}Te

He'riTKe BiAHo eHE rRy Micrrrncr B HeqiTftoMy

Btl$rolllelflri lcy, E!.UIo

(16)
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=

!.1

E{
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ov

E
e,
!]

a

rC.zlzooo

Vr,a e EJli2 !R(.2,11)<rc(x,a). (.21)

3a] ronr ( 13), 3a\dnur1Ix1.. ra r, r e naxno reper{oHa-

rxcjr I c]IpaBelllJ,l Boc'li 4l,oro rlcplLr,tel fi rt.
Hirne,teMo q)eriii rpll}rrrrrr.

Tj ca\d r})}rir 3iLuoH riB opr-.l.li3ar {iri, rxi orpr'nq'ror6

npoA,Torii ,{ - {r| ],, 13} oqiHxxrb ]rocry]l r.oHIq?]'IoEx'

nocra.rarr ruxirtr it, 3a o3Hd{rvl{ y- [tj,r,,yJ i Herari

Ii o{fikr 3rcrreHi ao Marpr'ql Bi.{nodjrHo r,Rt i .tG,
t\. ljt a2 tJt

x, 4,4 0,7

n =., O,e O,S

.r" O,S O,O

:!1 !2

a lo,s 0,9

c = ',lo,s 
o,a

.,lo,s o,s

3 rfaDlnri R i G !]fl-'r.nrtur, qo !i (a a) 6y.a,-,noro (r y)
y rlalpxqi R ucHl]lc a6o AopiBrxoe Birrotsj,i! r{ tL.- (ili 9) y
. ,,p . t,. .o6

y ifti:urbHcry), lxrirEi' Noxe He Br Kor iym lr rci{ *o/Tra 3

t\foB norrLHlrlraHHs He.ri'fKrrx ril(ro reHn.

ir.!^n.rr^ m\/D,a.,,nn.r.Fc

Hc\.Lii: i{ : {r,, r", ..., r,,\, v = \ar !., ..., a.,,}, Z: Izj,
?....? a \.. . lJ "tj hor.I \,r'., ..,F:
[.,(r, a) > o,t, zGy: yL. {.2,,)-' 0. 1i i ..t : t1! (c, r)+ 0, 1

Bi,EroBiqri He.rifti rj4io reFHj{.

Todr - f)n.J.Lt.r
li.4HotncHHr ?G4 laroBHo aoMiHv€ ro Bl{HoueHuro x,ti, 3e

rapareTo\rt, rK ro npn crcrBturcllr[o]{y orrlHrclr:rHHIo

: Z(c), itit,{ q rrr i,r xo, ryro r,ci;

'n\'.,Zc :pc(.zt(L:), !/ j) >ttRQt,y j),

t=tp, .i=t,',. i =lit l,pn L>n

:to

Vyr,Zc:!c 4zt(O,at),< tto ' 
(.:v,,yt1,

t=n, i=ni=t.n npr l<z e3)

3a ] rcB (22) i (23) Heqi1].c HcroMiHyro'ie Bi^IrorIIeHIrq

zC, )aroeHo ,!o!\dny€ no Bi,lHorrcHHro r&/ no m a ffqo
) 7\.). .-: \...

npocl]riir! Bi.4lolllets:qoBoJsrrr0r, yuoHr'I:

Ilpr ur,o;uy cyl{yfilrj(J r, r{or(ar(oB1rx Bnrpar oreBI{,{Ho

rre rlorrri]lra lrprfireofi lo nopy reHHir FroB KopxcHo.rl
pjner[ /Uir cncreM N4C, ro6ro

qt \Lrtt L n\rt-v|r1 (2s)

i:l
!3

3II

nnl

/le ,r, _ rlo)i'rnnufi clryapHrdi np!61"roK tsir nocI"lm;

' A, J...tdl,,.' l .LOLi Oo

Ho: q (c) OyHKuin KoprlcHoclj (o'iKyBaHdl npr6yrcIi).

P^. . rr ^!o oE 0r I rdo\o 0B p-- r--r . ,r ' d6mo,- ..
i3 B]{iopncr rrq\{ rpocroro ntrllr.,ra/Or.

H"\r:D B'r3, ro.,r o. riiH ro^j F.-'1 .\
r'..r.Brf. ^'iIM'- n oBa.i

noc.{vnr oqjnlr)rorrcr roreHuiiiHlnrli 3arlolHltr,ia-\tr{ Tpnox

ryt,]l,Y: {i1,,:r2, J3} 3a o3HamMrrl rcpriH Bn(oHaHH,

i,"c)6 ..obld. r,
pc{wcri. Ao pcqpd3 crrre 4 J {a 3a6e.Jnerye qi noFartrrxlr

3alporloHoBaHol nocrlyln, ri:ljre,(irfb \ferolo,'torut zj,

e(dr,'tyarauiltHa 5a:a zr i (!:rdlbinalis repcoHu), 7-r.

I"Icxaii y raor(cci a!.rrb], or]trrlaHrlx raH]Di e(crrel), r
'.' ,.. .lri\, ip rxl q' ono tft &"FtrD\ | , J,1iB

' Ir r | .JB:Br.r:. .roBo,i
yarpnrL' ri{Ho reHh n-Rg:}li(r, r)+0,1 izG!:|cG,
,) +10,11.

'/ lJl A2 !1:l

rt 10,6 0,9 0,3

R = r, 0.7 0,9 0,8,

.\"" 1 0,3 0,7

Y rJ, !,/, !.
z, 0,7 0,8 0.9

c = ,, ]o,r o,a o,s.

', ]o,r o,s o,;

p?) Q,u) c pta) (z(.,:),y). (24)

Ilepni -'IDi ry\]nr:r ronHlt(iu Bltcl.n:n]1], lcorri nl't\rorf

os1 ro6. r 'E.sr. ip \L B.i irrB .!
r. rcprriH BxxoHaHHr roc,lv r e Haii6iJrnr Baxrrsoro
o:rxrrcIlr ficpcBarr noc.nfl i

nop d . ,LH.r;:.

rJoKa3ye, uo.uox.rllBocli ue ,,Lo3xo]rJ{nrm 3a6ca]Ie' r'rrrr s

o. o!. 6.. r !L r' \ lr'\ lfn ro r' : r\
cflor+i rRaqj8 ,\o noklrli rKiB 3aflponoHoBirroi fiooryo,I.

Y 'erP\r {' "roi .r) 
"eH

, L .'\ _lr. uut z. t < u^\ Y tt)

lt. pnt ?. ut : u\t r ttl

a r . r _^\^ ..jI t r tru r i t , 
"Hb."f-J,,:bo au,"j,r .0 o.

\rc)Ilrff !(JcTeJ,] cjrcrerlrl

(.22)

3:LviHoro y uulari!\ Blfioprrcror\Ea}nni y ro(.13i xepruor o

r8e.p,'1,'+'erll, jj {oB rrep!roro crrircrm l"*lo;*rruuZna uro
Nruy Z(c) :rororur,uo orp:ueruDrcrb Ivor (22), (23) i (24).

Ii 
-. 
\ud . Lin- d",{+ \r -i I o-ir1 .r c rrrjB

y,uo! xr['l 35irb rcnli'l Mo,lln{tsocltii lal4.o€MHoro Brpo6-

Huqrtsa 3a pa\yHon lo.qar(oBxr K riTarroBnra{eHn, uo
ro-Bo.r'kr o oLh.Br rpBH L, '.1. .n ' i .,.

jnJAn{ He u rcHl'IoT:bcs } roBrr Ao\riHysaHHt rra pr'ftfl$'.

a
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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.

"{h€Parl'Pa
'. ICTY t5OLaAv-2(tL' t.c r.r, !,r4 ) rpa€. rir{rJrud. I 'o.

O.,.oB norox-HIr rJ ']ru8Hx.. uxiH. ii F /,l

2001 10-01.

2. Me qiraH D.f ., Ce.MeHa6 A.A. Aej'Ki trpo6rcM

eKcneprHlrx ol\inoi< pe3yrlr'1adts a po6a4ii HopMarxBHo

Kepyrcqoi AoKyMeHrarrii qnBirbHoi aBiaqii // BicHrrK

KMY{A. Nr1. 1999. C. 45 48.
3.XapleHtta B.II., KAaepeHKo 8.O., C?""rcHae A.A.

Memlotod.ni ocaoBr anatuy i cmft3y clrcleM yprRriltrrq
j{xicrrc HaAaHHs rocryr // BicHvK HAV. - 2005.
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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.
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