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. orpop',rrelrfie Ar.ra o sgole PMtr4 B sxcrullaraluno

A.r:r o6ecne.rerur xavecrra Bbl[o,Msel{Hx rexHoto-

IIFIeC(!O<onepa4n{npIrxcnorrBsoBaHrn{Mer.alnBrlpoBarnBt{

rexralIoIrd, s 6orcueii c.ft$ewl CII x OOm, PMtr4 roiu€Hl
. COOTBETCTBOBATL I1O CBO'iM TEXH]iqCCRUM XAPAKT€-

pr,rcruKaM lr KoHcrPyKIIrBHoMy l,rcnomleHt o 3Haqe.HIigM

pexuMoB l{ ycnoBusM B6moJHeH'i9 Texfior'lo lt]ecKrd

onel€rlnl
.6r,163allperueln6n'{ Itarc:ako}f(perHbtr\aucflorrBrne./IeM,

rarc u sa xoncpenoru CII u OOTI1
. neplro4rrr€fior npoxoIrfrb Koffporrs TollHocrn

. 6Enrh rqeHruolrunpoBaHlrbrM fi tMerb oOopM-r€H[EIe

no ycr"roMeHHoii OopMe rpa4lRn npoBeae1xr9 ruaHoBbff

pa6or no rcxnr.{€cKoMy o6t"IDls.rBalrlno { peMomy

. rpafir{rlcs B ltrlcrpwerrrarr6no paaqaroraoi rolaaoBotl

n na pa6o.reu 

'vaore 
n merprar,no o6opyroBaEnM Mecre

IlprarovlorxcrHco6:maarbrgrpe6oBar sICl€.r"TrOIi-

(aqxu ]rcnorHureiTeii, BhlrorHeloqnx CI] OOTII, u

clo&Lv rx. rcpxo4-rqecT(ot anffIal[d,r I'a ]Ip63o BbmoTHelfis

3aKPeriIeHHbIX 3a HTiMII Mexaxrr3llpoBaxH6lx rcxFo,'IoM_

BlBo&I
. B (Bfir,r m flerlrofircii aBnaqr,roEroro npoltsBoAcrBa

o6!eM pa6or . rmt{'ae}l*Ms/ vc}4,{€!,ltruBa}{$a rB.r,ror1,fii

Ha 6are merMarrqecKx. PMI4 gce eqe aor.raro.trto ge.trtr(

. Cyutecrslmqdi prtxoK tFeBMarl4.tecRoro PMII
o6mrpeH (no runaM x HoMeHolarlpe), qro c$raer onpeae-

neffii,rc ]pyercc.rl,l rrpr.r Bbr6ope xor"tpenon Moaem PMI,I.
. OrIeHKy r'r B6r6op PMI4 lreo6xoarMo rpox3BoAr{rr

Ilpoo€cc.lroHalbno u npel]rolniTeJrl)flo Ha ocHoaarufi er!
DKcnepTliill, llpl.t 3Toir re)atojlonfieckat npfieMjreMocrb 

'i
aproHoMrrrecxue noKa3areau PMI4 gBaarorcr onpeAe-

Jltlotlqrtjrt
. BH6op PMI4 ron)(elr npot3Boarrr6(i c JqeroM

oprura:aqr.nr pa6or', xoncrp]'rqru ;r xomrononzu pa6o,rero

M€cr4 ibrBfi,{€arsd\ BosMorrcroc|eii oneFropa.
. O6.me,rF,rMe reqerrBa fl porrrBoacrBa aB/auHoHHoii

TexrrRu npu ucrrorrrsoBafl.nr MexaHl64poBar+rbrr TeYHo-

ronrii B CII r OOTII (OOTO) rpe6yer peanr3arrxr-r

4onoanare,rsnsx rpe6ooaxrii K PMI4, cBftaHr{Hx c ero

4leHTuibr8aqxeii,r.paHer e-N!nepfioArlreclc${(or1'rponeNr

ro.trrocrl-r) cBoeBpeMeltrslM Te)oll,{eclo${ o6crJDI(llBaII reM Ir

peMomoM, 3arQeruel eM3aKoI{q ensn{rcfioftn{Teqen u

rexro,mflfieoon\l npoqecaoM,

JII{Ieparr?a

l. 35 nem M pbirrKl' B'Ic{r(i1x 'fcx$o.nofllri/Ilox
pelaRn ei'.r r.T .H. npooeccop:r I. . KpnuoBa. K eB:

Mr.Ir.ltsU, 1999. - C.75 91.

2.ICn'B 3453 96 ,^:B 
^qrrorrfias 

rcxurrr.u. O6ecne
rieHre (aqi{r8a npo 3Bo;tcrsa. OcHoBHr,r norrorrcrvg. -
I{]IeBr fo.crnrapr ynpar.rHbl 1997.
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III aprc B.H.
HaquoHa"blsril ar]ra{nolnsni ]nnrBepcrrrer- Vl?arda, KueB

UCCJEIOBAHI4S IPOCTPAHCTBEHI{LX L{PAKTEPIICTIIIT
OTPA)ITEHI4g TIIEPOXOBAT}'IX IIOBEPXHOCTEii C KP}TIHOM,C.CIIITABHbTMH

}'EO,4HOPO,4HOCTfl MI,I B OTNI,IqECITOM AI,IAIL{3OHE

ArnnQlt
po3pofuerc 

lcnaiosKg artt 66riw u*pottowiwttt
itduxanpuc pur inaaHHt wopoxteanu.! n%cpxoHb i
xaparneputmuK siA6ummtl po,jcin4tu( emat?sux i
He ernanewt noseptoHt'. }pofun*o oqiwtg no.tttt6ox

ctL'xip1u6!t;r;!1. Brrnuaqo aeaepLuaatullton Aouiihaaa
iudutcampuc aqopomHoz(i siAquhha uoporlsah rc

nosqwurbese.rx*o adtr aivutrturcodr@piAHoott$ s

dianaaoui npocmiptrtx tcyhis Ao fio' . EocniAi.cllo i
mpaxmepumwxu cid6umms a.wo.ui iFsu!.wm"piarb b
3ataa4lvu ta(plorftla.vu.

Absbalt

Design fo1, measurenteflt ofuide angle diagams of
dispersionfion rough st{aces and rellectize abikties
of disseninating netal and nonnetallic natetuds is de-

oelopgd The estimation of errots ofrneasurernent is in-
tpstigatzd, Eqeinental rcsear.hes of retum reJlection

diagrams of rough surfaces ?oith large-scale
discontinueties in a rar'ge of Watial angles up to 180'
ate *eruzd. Rcfecttue eharad istbs ofatuniniun nu-
terials .oith shectings ore rnoeshgated,

BB€{erste

I&Mcp€HucxapaMcrpotsHpwHor6ap HbrxMeft.'r'ru

'r.fKra rfo\iDrlr r'Hlrbr\ 4!r-1'r tri .u dr, 
',+l' 'ii 

tu(a\. pr I r' . ,tuJi

Oopvoii, Hax6oncc tlllrpor{o xcrrorr$yer{lr\ u rlalnHHo'

crpocHxr! a.uuacrpocHxrr, cv,locrpoeH!{u. rluHcnoprrou
MaluuHoclpoLllul x ts Kp)'luovaclrra6nor'r 6rpourt';oc'ree
npej(('aellr{er aK, yir.,tttlvJ(' i4|aqy rpr6opoc{roei rlag,

Talar, .ral'-r-r rr" rr.,rar,'n. rrrw pr rru".-rrn, irrr
Beru.rnH ro I M x orpaHrrqL'HHoro r{iana3oHa }'rnoBr,rt
BeIu'{{I{ peuraroltH tlcirorrr,30Ba}rKr! fi crq{a,Jr3llpoBai#rhlx

roopluHarE6rx x3 epuTe.rrHbr{ nralljrn |4 or{rr.rqecKrx

\'l.,.Iorrepl6rx nl)l6olxlB [ 1, 2, 1]1.

O6ccncvars usrrcpc,rue c llllcokor'i rcxHo,ronaqccl{o'i
'ro.{l rocrblo rrolo6HHxr3rc. r"r u afianiLroHc x3Mcpurtr{

@ llluapon B.H.+4
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.r&rH.iin xrc.flri t So.riee()/1rroru rreq)a n orrnt uMeroqnr
cxo,{.n}:rc fcorrerl {ecrs,ro qropM:', Brc'Iolar Ha{tene Ha
noscpxHoclr an:urrr rr Dirnvli]rocftri. ocemr'i Gqr).TOBoii)
{fi Mr'rerplrfi (acu\{i{erpr{rr),,rpallrqrront6$rx MeTOIar4lI

rcvq)cr Ii ne rryAo:ulilE$c, B{J3 o)rar6ru, B end (!l)rqart{
H('6xosrMo rpriueHrl-I) /nicralrr0.rorcllre Muro,$r l1sqle| m4
c umorl|)3oBariuer{ _ra*pl]I'tx ficrogllHKoB 3(JrwDoBa]{rq. B
Mccre c rcrr c.rrejlyer n0Mr1fir!, rlr0 Tix{tre npovblrfllcHHbre
t3:1r,.r q 06rrFtrrc nlieIor [reDoxirBar]rio noBeprftx1.b rrepoB

ilocff ft()-fopoi; h orrofrrrcr Ir ryt mrolrilcm6HbrNr (, >),)_

/lxcri]]tlnonHr,re.JJa3opHhre I:rrepenru 6anrpyorta ua
pen,Icryalrx opaxeHHoru or rnkoj-r J]oBep)o{(rTn cBeroBol.r
c'lfltilra. rflexcrrBlroc,t.r,xoToporo 3aBr,ral{ToTrroxlHocfi,t
3oH/lllpyoqefo cr.rrH;Lrta. apopvl,t anarpa\$lu o6parHofo
orpDir$Lq, \l!cl}r.n\r.l$rocnJ r.t tT_{a 3])tHr.I' 4roro npxeM_
HrRa, OH{cJtlrrorqeft, oxo cl'Lra.n' l]a nojio61[,Di nokpx(r.
1-i\ rvr (I.r}I:Ln 06ll']lr() 4x)plll!)v€rcq c rnqu{oli Aa:u}L\arcr
(ttlatrtarlrcoiD o6panoro a{nreHur. qacro uHrq.firarpnca

obparroro oTl]ax€rlxq 6.u€Ka K rql,trBori.
I43\IeFrnno lrr Lr.lrallnrc 1Nccearn{r or triannt{rr^ !o!qx,

rtocn rii B v3r{oNr /Iuili]23oHe rpocrp.l}I(:]Bettruri l,TJrJB nocuq

uciror(x-m, rnroMrorolu6orrBmM.rrt.rrerpa6otr 
[4,5,6].

B Aarrrroii pa6ore npfine/l€nu pesl;[,rarrr pa;pa6oTjcj
ycraHoB(r{ u lr.(IeJoran ii iia Heiii f arpa\,JM o6parEoro
olpzrftemr rxc,p{)xomrrr}i no*pxrcxrri c xpl,ruonacrna6
xriNrl] rreolHopoJHocrjrMli c vrreroM no,rrep 3aq]rx
3orw'I)\]]Ollero,rliBcrpHoro l,llirrJnreHn'l.

_ 
I4cc"reAoBaHle ur{poRoyroJu,Hbrx lrrlAt{narpuc

o6panrom pacceff nrr uepoxoBarr,D( noBepxrocren npu
soEAupoBalrl{n ln< JrasepHUM lTinyqertrrer\r.

Ilprr orpaxrerrur cae.ra or cnori:Jbrx uepoxoBarlrx
MeraJjlxqeaknx.noBepxxocrcrri c Irp,-!Hor.Iacxn.a5rtbr]ru
nelFolxr/xr ro.'rrNfi c4xrprnpouar fin tri dpanll,x r rxorr,ll rLll
pac{relrBae.r cr Ha HepoBHoc8ai noBepr-Hocnr. B fioM c_n\nra.,

unllrlrarpca o6parlroro paccerHu, 3aHr,{uaer lpocrpatr-
crtseHHbre vr.r|l ;r0 180'[7,8,9].

ll,rq rnrcro xnlnrcm/lran.L?)rja g:ros rprno o&rreqm,
9e.yeMocc!(rf]ro re,Hueclllrriurl]+a{ fipli drdroaneKr.]I)HHov
Merole 4) rKcarlr,or rxoL utara !B-3a \rrxor"j Inlla,HLrnrrocEr
pacce*nu nBeromro nmorr1 r,r KorrclnJblx !,froBbx FT\lepoB
I,l3rvqareJrr fi npficMHoro vcTpoiicrB. I(por,c arolo,
Heooxo/q&ro obcneqnrb (otlcrpi,{a1.r.tBrrrre Tpc6oBarrrlja no
ycmfioBrLe lLI no o.lxoi oatr.

B .asrltri:i pa6re olncura 5,cr:*roBcr c norIrlIrlro rv.lrDlul
i(cneptsf erlTalbHo ncc-{eIoBa}ibr r{ L rj4lraTprrchr rxmrtxa,na
B npelerax roffroro yrLra o6pirrnoro pac.ertr!, [lr1
orPaxen la3cprroro x3rvqcrl s or pa3j|rqrroro rxfia
uepoxllrarEr{ notsepxro("lrri.

B l(a'iecrBe ncroqttfia }JJnyqeHx_s cnorbJyercs
Ia3oBbrri 

"'ra3cp 
1 (prrc. 1) jrenpepunnoro lr,ritru x "{f 35,

i)a6ora$quii D rrrrororrotolrov pcxxr{c c,vrrotslri{
plcrorMehrcrr .)rioro 2 x vr-,1(rnr,lx nflH\.r. rqr lra Bo[Hr,t
mera 632.8 rru, crenern nofipr{3aurnr 0,998.
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pric. 1. Onr cu(l, (eira ycf,turcurrI ia3eD ,rll35: 2 o4ram&Biorru n,a6Daija: 3 crd.r,Hm, noD.tuua, nr6ronqrancr:Ha, nracmRi I nouerro.Eonr'e.\air lenni r o6!e(nrq 6 a,ir.bpu'n npxcmnh. i o:i,. s o,Lir' 
*;;;;;;.,,.;,;,,1;.;;"" 

,,..",,,, r1,1, rr.Bcronne .rolylnxi 14 Hlrirtxrrrue csdod,mrDNi 16 - nne! o;bre .1."";"
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"llascpHoe 
rcJlqefiI{e c ,EIaMerpoM non€p€rfiol'o teqeInrs

ono.'ro 5 rt't npoxo,tv:r .{epe3 rroAy.lJ{rop, orparx.rtmarou[,Io

.a.nQ]Ir',rry 2 (xeKrJn{r}lo rLr$rcnapa,rte.'blyo ruI2crfrrj'

5, pacmxoxemrFr no,4 }'r-,ron 45'k Heiry. rr sareM ocD€ Iael'

r.ru.{eryerqt0 Dolep]ar()c11' 4.

!,ra r'4o6cma npogeaerura l'l3MeperMii KoHcrPltff rBHo

onT gerirgre 3neMeHru plcnoJoxeHLl TaR, lno (onrpoJlll-

J-r^4,, ' 
rsFp}r.rd-tu Norra Io 1o"n",'nm. r, no r .rn6r,w rn.rt.rr'

( 3oruxpyolqeMy na3epHoM)' rl3nwel]tdo. ,rlBePHirri rrys,

paccefinrbr:i m noBepKro('I noA lrnoM 180'rr 6.na3fiunlr R

H(st. H-npiBirprc, L1i," |hoil J ..J.1,1vH'oou,cv.,'hr'i

o6rcmtr (MTO-500) 5c QoFvcrrblM paccrorr erl500

\d.r. r(u o, btri co64rr rn'{r, oErur o I rirl .rn lcroln B L,.n ron

ro.n€ OoI{aDt roii mofi<oflr4 Paalul]n'Ie m'ffr 4otcflhHoii
ff(rl{c]cm cslrcrB},lor P:-aEFnIb$I yfrlrli{ I)ac.c'rllrlt''

B 3roii flnoc(ocTl,I ycraHaBnlrBaerct luaopa {a o

neper{cHHoro 4{aMerpa, a Ha paccrotHfiu 5 cM or Hee

tloro yarnoxnrear runa 4r9y-84. nepeNleqcHue q)31' c

-0 rall v, Nruii rl,r I n, Aioutr | .h,,r 
. /pu(,urFr u \ rr rl)'i.-ma -ra''r

Bo3Motoloclh r]-3reP':lb]'rrloB{r FiuDelcnelMe l>r(xefffiol1)
cBefoBol() nornr B l,Tra-r ao 90% o-r rranpatJlenrt n 180" o'l'

narq).lBnenrir na,4:rolqerc q3'r]nreHriq.

yrrouoepfipeueHuenprierfioii clrcteMbl coflaB,leer

5'- 15'. CnrH,ur c Ooro tliltoxflrerlq nolilercjl Ha firelElad4-

3ulDBinrH6n'{ }1]Irono,,rJc}n dl yoJjlr.ntrr c onDQ{rII}rbIrr !c.re1(-

ropov, nplulllnrlr pa6orH xoropr,rx orurca*r r pa6on' [10]

ll anue O3y oclueclt.rterct or BucolcoBo.4lrHoro

cra6r.rrn3lrpotsa]r]roro Bhrnp)rrlrire.rlt opnrr{IIaJILHoIi

pa4r6orlLll,

Ilr1ac.r'Ela 3 c n.nocKocrHurr6lo B 1/10 nunocbl rrcnorh

3yercr a:rq Mlrx Mrcawru cBeroBoro ooHa. C noMoubll)

rlnac1xH 8, 9, 10 tr roB)'x]elr 1 1, 12 u 13 m'{epHoro 6apMra

p- r(ck'n i pl rulr' Jrl 
'l(1ft.'r,r, 

cu'rafl],rlru 0.r( I TF UBLD, . I areLi

or nJracrn $r 3 r r.rccft{yeMoi;i lnepoxoBarol; noBepxllomi

IlnocK'napiunerbHue nracrmot B, 9, 10 usrorouenn rn

xopotlo rloIup{}BaHHoro qepHoro creKna, xoroPoe 3i:l llfl
c ,r.irbHoro no ro terrrr B noRel})crocfiroM croe o6raaaer

MeHb ruM pacceqrrueN! qeu aniuronturo o6pa6oranrrne

noBeP)arocff !B ne nof Jr{Julalolqert' rlarcpfi alna

K?I noK?&-M l.tcc'IeAoB q, cnonix'Bal ecBcrorerM_

rcnbHoro norynpo3paqHoro :repxa,ra c (or4r{}nqt{cHraMtr

orln-{fl M, x n ponl cKd{ r,i , 
'Kr' ro 50% B\<-o cr"Kn4 rr ruii

n'racffHhr 3 c qo.Ibro 1tse"'rxqenff{ t3MepteMoro currrara Hc

il:rer xeJr'.reMoro p{r}rrr6rarn B cuny 10ro, lno t emM cryqae

rbofi, Bo3flrrkabnlr,rii or aBero,rc.rrrerf'Horo 3€p(a,.1a,

npcBoc:ro:Ixr lrer'Il,{qr.rHv paccegHa,l or

KoFlx'rr'{pyerroir noBcprcrocir]r.

fl.ne o6ecne.reH r xJ{rn{porn ycrarroBlrrr rurocl{onapa-

nxacl[Ha J pasMelriaerct Ha

cneqnan6HoM croauxe 15. C noNrcrtblo noBopoi Hhrx

r{exaHr{3MoB 11 cfieqr,rzlr6Hblr BulnoB, kaqaloutx.'ror]llc
olHOCll,|eJthHO rOprr3OHTiLrrlHOr'r OCr{. OHa pacnojraraelcr{

ncpncHAr.{iiynepno rrararouteMy nl"Jl(y. 3ro fio,rot{€Hrc

drrrcreyercs c ro.xrocrdo 3 flo coBMe.ua'nflo orpax'eEroro

u fi4tall)rr!,{x Hn Her0 nyr()B cBsra B rrrOdrocfi ,n]ra9p:Jn{hl

2 npn nusyaasnou ua6n1oaelilu.r. :lnr€M croruR 15 c

3ar(peflnelrlrbr\r Ha H€r{ crer.rorr 3 noBopa.fl{uaerct tla 45'

BoKp:r'l Belm,ftirir5Hu:i ocn orn.'pBonaal'Lrl5noro n0,{oxe]nrjl
(orqxrupl'erar rcsep:ctffrl' pacnomraercq IIa orre.tHoM

cro.rfiKe 16 -

H l 1B,lts .He ul p"?.Frrru.o r\o.qnril'rj B'lr, sL, brr,r'.

ruocxocnr mm:u 5 on6ae"'rgelc.q r:lcrrv o61x<rt
I4cc:rcaviuar norepx rocm nover&rerta na crorurxe 16

n€prc}14dqrrltpno na&rorueny n-r"ncy- 3ro o&cneucaelca

coBMeqeH er{ flalaroulero n 3epK:rrlbHo orPa,r{cHlloro oT

nue,Pnromr nr ${,J4.9r'} d l':Lk.+rH,,r" rn rr.c i -^.ML'ii
noBePx cnr r4r{€ Gern Hanl'R'I'Iercq rlr.rl(onapa,l-'le.r6_

noir nmcrlrrroii 3, pacflo",rct{eHHoii no,{ wnoir 45' It

na,aalorqeMy n]trrny, Ha rxffi\ .5 x QoKlTrjpy€'rcs e(} Ha

Il]arbpanre6.,l(rra4rpanra6wccrccQorol..uroxfire.reu
7 Mu,.r-r r-1,"!r"ular b." ^ o,r, rc.L o on.,r'rr.\!ii,r'
o&erlrsr J e ip),:t nurcro ftpnelrrrs,:rrprtrx tranltllre-

rugx, 3rnv o6ecnequaaercr Bonror.iiocri, locrupo or

rpnerrroii alJcreMlt'l oTlrocr{rc,,n no nmpaMel u,{ o6FrHoro

,xofin t.Llla c ro.trrocrbi.J ,qo 3 .

.1.,-rv ,rnppff. rt.r, e \ orpl.{,rr'rr! r,1t,b,i vo"<-1

Jrena,bD nrpoKoM &trm,\flrqefl(oM llrani)30rle u !ax. MrRil'

6br6 6itra3i&s{ Ic 180", oi rrinpaRneH r nueror]Iero ntqKa B

rfo(:lrTbHofi r]-.1ocr(ocru .ntrH3!I 5. 3ro o6ccnequsaelcn c

BoMox6ro noBolxJllloro crdlnlcr 1(i Ha rcroprt 3ir+)erueFa

[cc,reryeMar notsepxtr{rcr!, Orc.rer relerca no.'lrv61 c

olln6Iroii B 30 I' rotslx ceryri .

A.{q cpa8Hcrurpaccerrnloro I,I3Jr)"{eHI,rq B 4ru(ct,lpo
Birl' lojt4 Hr f'lB.I'lllrl lJl pi.r.l'l llll,l\ nunelt'llu. rJ
fipotsolfinacr ]JoPMr,rPouKa cr{.rrbr ctsfra pacceqHlroro

r:n.,re,rrrs f, t ru-o\! f . ni- ou, \n H:' nod' lrt: u.n
Bn,r.r..url" f. r'.o, I'q,rc" r,rr':rrourrr o6t'r.r'r'.

IlcpncH,rxKyrtpHo K rraA )rueMy n\"]I.y rla cronu(e 16

l c1iuraB.,1'1mercr 3eprc1-ro 4 c rr3Delrn$rM hoi'4Jotl[remoM

orpaxerrl-r. Cneloeoii noroll orpaxclHbni or 3ep(ana 4

rptnoroutq[oB{Irrndii]r,racran r $rmqrurlrrerr rra -,nrlr:y

5 B qffi['nHoii ru(rKrnr 3llrii,Etris.I lnxxp cq /vaolxntl
llltr erfl€€qelm,qla.'Dlrrrnryrnq,rn]trtentrlrttrlrbttt perrcr-

pxpyerca Qoro yr{rroxfiTe,{eii, noc(or1b(y !To]t llpl'eMa

2/- (5' 15) 6o-rrHrep.rcxorriilro.rl na3epHoronfll{a.

Orc.{er d,,,,r, no",4qacNlrrfi rla flprr6ope, 6]'rer rporop-

o. .-K F (r)

uTcqeTnpr,r r,r3irepeHr4x Pacccrrrxr orrta.cJre,rq'erlHx

o6p;rrtroe aaer lell.lrHv

a,,".- x.F,,", (.2)

(!*. nmon, paccuuttuii o6pasqoM 11 3aonltcnPo-

naanu"r npu6opou, n v:raou re.necrou y:te a;: zl).
Parc€*nsn'r cBcroBori 4'r"r \qurLrBarrcs ryTev r'i3Mttx'

rtrr' InclrclGHocrr dJorn 4, npr )1xt\, ccDTBelrrsvorl{ra

\m.av pacrcgriu,r cBeroBom nororo rn c6ln:q:r o

u'f crjer d/ro,, orreBr{lHo, PaBeH

(3)

TaIr (aK rrpfi l,3Mep€lMl{ lcex ictroRog cnonr$oB:Lirllct

o.Iurr rl ToT xe nprreMrjr,rl< ,1 perrcTprp:rrcuaq cucrcNr4 To

l!:k :E. 3'rr ydroBrr Br,lnoJ,lrsrorrg, Tara ltax Bnpcrclh\
paa\repoB cBeroBoro nfl Ha, na&Touero rta {Doroq)xeumR

O3]', $tscrBnrerl,uocr! cro d)or o xarora MoxHo c.r4rz!Tr'

rreE-:--T ]f



r/20C/6
rrocroftm(ni. B nprrMerueMoM rrawr @3y vu3arfitoe
nocromrcrno co5.rl]oracrcs c ro.lrocruo 7 10%. Paccell-

n:uourceortnao6pr:qos6,rqeri xaprrKltprBrBar}'Ber'tuaorrotll

LI p- _ dr,-ctaud, _ ao*,rzo*

F,,a dhano nd*by2
(4)

CreAycr or]!ftrrmr,, ,1ro xp!.r r3MepelMr\ F,, rns )a{e}r6
relflr' xHrcncfiBHocl1r pf\Lrn) ..Ilert repe{ 0m0 l,-,rfior(u-

re.reNl pacno,riraro'f(J{ Hcrirp.llrLr|ue cBc'toofirb-rpr,r 11,

rtol oprnc rr.rra6.{91o1 uan.rcH{c na secrcrrlrro nope;i(oB, ,r
n$ro\rv q (oplxKnipyc"rcjr c weroM xr r{o3{bouru{eHra

Pe3yJr,lillH r'$uepelur pacc-erqnaor.o cts."ra ucpoxola
r5r!fl{ noBcpxHocrrr\rlr, o6pa6oraHH6tNiu a6pasrrlaMu la

co3ra]onlu{: paaDrqn}.ro B'corv , HeponHoo cii (a{s M 100

Hur(Hj'Jr npxBaq, M180 cpc,rHr, I(p Dae r M240
rqr{Hee qr{!as) npelcra!.rcHr,r Ha ptcyH(a\ 1 x 2.

llpx,rcM chcrcrra orcecra yr.rou qruHyra Ha 180'no
ofHofl]cHr.rro fi Har{albHorl cxcrcMcj r. e. ).ror pacccrxlsj
p:rBHbri:i 180",-rcrcp6 Mor{to cqrnars paBHrrM fiy.{ro.

Ic.u nue6arur s.rorcrprjvclcr.oro l(]Ir'ropa, u r raj!{oxrcrr
ry$c npo'l(xotlrr ! nroc(ocfj{ naIcHr.rq BBujty Ma.rocr}r
pacccqH j{ | h3-3a Hc4oclaroqHo[ ql'scrarre]tLrr0crtl

ar Lnalar\Dr!) r1cl bxL31€rcr ,tt,{aopal.I{:r c \,T,ton r,p'l$ra 10 .

Korla rar:4"rouc nolap:r:otsaHo B nioc(ocrn, .cple',,rr
$,IqpHori ll.rrocr(lc1.rr n?u1extr! ro r{3rl(?emfg I tpoEo&srcr c

1r:ronuM p:npcuuraciu lroplgr(a 5'.

l1:l prc. 2 sttlno, lro umeHcrlrJlocr! pacrcemrr c-&i5{)

rrc'lrilcTcrcll3\rcuett cr\{\T.ra.

ConocrmreLrHe c l{pxu6rMu. nor\"icHHbrMrr . Ipyr oji

no.r1spnsaqfieri ll-L (puc.3), ( BxJ€retlcrByer o rou, ero
pacceqHl4e Bo yfopoNr cnwae npeBocro,ur Be.irl{qrnry

Incftffrrs B ncpBol{ B nefl{{IrT,(o ln3. B ( a!:v{ac norlqprcilrtr.n]
narauqerc rBrrJ,rrer[Lr ! nro(r(ocr]i) nepfi eHItrx]rrrpxoii
n.,roclrocri{ aareH,rs, a6rxuaercq qpKo rbrpu.;exxas
crpi]I|IJi?aj npritte.M nepenaj qxocreri ogeBu4lo J,rer{ftr BHc

o trr6oK 3]$nepr.rMeHTa . Paerylqxe B Kpl,ltsLN IUul olllxx ]{
rcx xe o6pa3qoB !r nocrofirHori no,tq).l3arunr o6',ld lj1ercq
rerr, rrrc' ot II'l nuFn{er IL,r 4rr pasrrrrqHhrx yracrrcoB noBcpx
rrocln rccne$ eMr,rx o6pa3rtoB! (oropbre, no Br!1l4ltor{v,
paccer4snror no-pl3HoMy m-:r repaltlorreptroii o6pa&rxrr.
Paorc*rue r:ficpHoro rl&rwer q jra rll.]x)xotsaTbA rrorJepn-

r rocTE{ c KpynroNracrlTa6rrbrMlr I reo;Trolr/Llrocrrnrll nocxr
c) rv6{' arooFHbfi xapaRrel).

All' qr&rem{r ]nr(\|l,}{i 4 ! 5 rl"'r.,ll{rcrynlrlor pueJrr Jxe
()1 nnoc(oIlapajterrLnLlx rreTa,ufi qec(ux nnacTl,ltlol{
pa;ru.l.'roii o6pa6orrr.r (6Li no.nxpoBrLr.r) - rpu rfiflr. rJ

,ToM cJry.rae ooparHoe ory)..DrieHue llo(.1rr r{it( epR:trrbHr)m,

rak h rrr+OiBnlri xapaKcp. C norl,rurcHrreir (neccrril
o6pa&mor (nnroruc npr.rurre) mrrendrBt rocn nclora pacce!
Inl,I Ju3epHorc' r{a[] Ittnrq. ('Tr1,{Lerrlrofo or ndrr{l)lJBlulHl)Di

noBepxlrocrerrj ql{e(:rBer|rlo xatacT.
Ilpe*nleuue pacccarltlr rprr ocueuerurr rB.{yqerrucM,

noJir{pr13oBarrHLl^! B n-rocnocrji, Fel)ncrrjtlrR\rrtrptroii
nlocrcocnr nalerrn-s, o6r,acrtac"rcr, no-Bt4lurr{l\r!, i.,!. e()
o6p,r:uu pacnoloNcrru no;r \,T,'roM 6pror:rr?a R narldolrcM-r
xy.nq,. B oroM c,,T]"rae 3€p!ia,i!rro drpiDrr{rn,iii 'n\q coAepxrlr
B ocnoBHorr lroMnoBell,ry c|e_roBoro r,ong E L Be.rrsrfia
paccerHurr A1s p<linxqrbD( rroae.tLn.[ a6p:L3rIoB MerHer cr,

Pnc. 3. 1.1!;u!aancEr prcceerur ru ?cx rrrcB nxo(\!x
repoxoBarn norcpraocrci, o6la6oraHEux pa3ndMr

l(lynnoetHllcrrw a6pa3!i!avu (na^rroqee !3rveenre
orrpr r BrPu d n. , . :u.,,r ncli-/hrrjts\''ler o

E

F
:2

8040

4IJ 80

Ptrc. 2. iid]{Mrirficr !a.ci!rH!r rrs njo.rrx
uepoxorardx norcpxHo.lcii rpex ]nots,o6pa5onEr6r
pr3mrtr re-lnEo3cDnrrcrrNr n6pa3rMin (naraj,ouee

!3rv\cF e tro,trpmoBaHo ! nio'rrccrfi xn]e ir).
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Prc. 4. I'ltwmarpxcbl Dacce@ 4'It uocronaparren6d6n

nna.r@ aB)r{ rrnoB (rra&to ree m{rleHne no.upu3oBaEo !
xroc((re nixcl@)

rrro, oeeBrt{Ho, cBfialto c pa3rrrn{'rru raqccEoM o6Pafu J'I

ucl'.Trctyeniblx ilsrarcri,

IIporEBeIeM oqclixy o1lua6ox avepeHmi

C{rnacHo dropvl,,'te (4), orHocrlrc.'rbHas noDeruHocrb

,r,rr<r,tm u mmr.n\ Al /1 , )crlurn,,''r"\a, u.n Fc.efl-
{e olrlrJria, rNft'r cnc'A}'rolrufi tsr|t.

4+,1={1 la", ' la"" -11"*'' 
,.,

\ F,M ) T a,ur dpe -a4tun

r)'re ? KooOO IueHr npon-vcliaHur{ qeHrpa"q6Hhtx

cBeruu.L'b1poB 7l (prJC. 1).

flepuhlfi.Inen B npanoli '{acru uhlpaxeHla-q (5) pau€H

nplMepHo 10% BBtry r$a{ocrlr 7(nopenla 10i- 10'')

g.n 
"r'.u 

E!4 onpererterlaq cra6'mnoclrro

pa6orrr rcrounrlxiirper'rrofptrpylonlero ycrpoiicrBa' He

npeBllnner 5%. Ilocre^wdi']ner I B OoPr{,rre (5) B crnbuotl

rrepeiaB]rtljTor3rraqe} q*raMeHarert,(mopblii:rap cr€-

pmyer rlpeBbllllex'Ie (]linrara Hr,l Oorov &rr'I n/o(xona-

lda,"-l*lto*,1
pa1.1(rbHofl niJ|TvHol. 3' mrqIIHr + Hr

d N.. - Lt'rd,

't2

0,8

0d

Pnc. 5. I,ls,rrkxrtrcd praerHllt.l,lt urocRomp'u-1e.'n'B'B

macriE rlex flnoR (nrA.lorqee !3.{.tAeBie noxept:oF,Ho 3

rNrocK)m, ne!tre4rxxy.,ttpsoii t.tu.(ocni nu.LeHxt)

rp.Bo.x.'.In 5%.rae no.1 JU r:,HHh x r',Fe ,L.,r.rcn fla

lc,IrfifiHa cule 3Harll|reJrHo Mcr lLnr le,

lIs?yr,to no&Barl', \"ro qrou rlprr ralu'rrrr o6p:uLo ne

rpeuocxoarr rcrlr.rrry Ooua 6es o6pa:aa, npu lucrc scc'x

reMerfi oB, co3]taJol]lnx 1t]c(eqHHoe I4sTj Ic]xrL' I vcraxoBKc,

Pr"Jy.rbrarH 3l(mcpnMenloB nol(a3a'rr. riro xp rlepeMcHe

Mrcru\lu (lrrrbrlDB I u 10 Beru.rtHa np 6opxor o OoHa Hc

Mefire(r cro. rccr'roro I 3?6.I& tmoNctnroto tre4,cr,
.rl o r6rrlaq oruocrlrr'.,r,ua, ornr6xa u:uqnrr: r',r'mmrnu ne

Lrpeaocroaur 15-20%.

IlorpcuHocf r' B oT H(urc.'rbHorr yjoBoM lncqrtr(,Jler{wr

a1^""-
___ri_: (HUtiv purlHHhx

a,uro&!r9 uolor63oLfi {o r(rrurtt lol! Kol{neHaullc,HHoro

Ora'brpa
Ha r!i] yffil]doBxc r.uc{t€ xccJlqo&'L&Ic! o1l}:ln{.11\]nb}rbrc

cr roco6nocru pa:,,ru.rr{r,rx Mapox a"'no]"flrHr1'. Pe3).rlbrarbr

tpe.Ic-raBneHbl D ra6.,rurle l.

3aKrnoqeBie

B r:l+roii I oturr oruc u r rx. rrpL'ven :r ru*:r v. |:Lior"a

ro3BoJrrnolrlag uccneJoBirls xapaRrePncru{li paccctHlrt

'ta6Jndra 1

0,73-0,75

0,87-0,90

/Q



I/zoo5EftHrffi
Merarr]rl{rtNi1ri l{ I r€:\,i(r-anrrlrle(1{rx nr'I{'pK(rrui. C)fl nfl I11,

3l.Ipoo:r}tbr $vft !JoH.-LD6Hr,r(':ucii(,H1.6r r cxclu\6r flpvKr.\'p-
Hori cxcMbr ycrinloBl{r. .no nl:)3Bo.[rlro p,:lflnrprfJrr flrana3oH
ir3iiepcHrrq uItJrtR:rTplrc obparHoro oDaxcH[rpa&luqnbrx
xorePcrocrl.t{ x q\4 |l((l]roH:L'tl)rllne so3l'roxHocu.{ ec.

BhIlro.JrHcHbr r3irr?eHre LrHrr{r{arprc pacceqHxt
rrepox.rBarbrx [oBcpxHocrer:i c (pvntroMac rra6Hl,hl].t
trcoIHopo:lro0rnilrj rloloprrlc r1fiq(|c.lBcr{Ho co aljbt x\|I(\l
o6pa6orro norepxHoclcii a6pa3rB.dr' (M 100, Nr180,r
M-210) parrn.{Hoii xpvnHocu{. Ilo(a3arro, lro !l)I
L,6l J'i,.r\- Li ",\.,ftr r,r\ n,,s, r'\l,Lr.. rn J6pr,..}r\ru
riHArJ(arprchr o6parHofo paccosH e rrocar cyr.y6o
,Iu4roFHbri xapanrcp r. rx paBHoMepll{rcr! yjryrnnaeks c
p!,c.ro |(i ,iJJHbr,/a npx 3roM ((Doorx]IacHr oTar"rclxr.s
TaRor{ noBep{rocnr n4tra(j r.

Ilpose,lerlrtbre ccreitoBaxrunor{ftam{j.rropaBrioicp
]ro(-JL n]L4rxi14)rJcr,t pac.ca]rrrg [q)oxoMro,i nomp]crlx'nt
3aau(r1 0r no.rrrpu3arrrill 3oHrrrpyorIrcro ia3epHofo
Il3'rlnqerlrlilx flepanH(nreplrocB rrfrrr.arprcbt paccernut
ylexx.r uner(s nlxt 06. y,rcHx! noBepxxocrlr no.,trp 3o-
BArlrr6rM rJ3.lvqcu e]\t. trfpneHlirLnqpHbrM ft nJroc(ocrn
nalcnrrr. Ilp vev olor o4)dJeRr nporunqercr Jl r.rq
r rclrorriJpoBarrHltx n.!ocKo fl apaJlrlcr'I;lHr,rx Mef 2LIInr'Itlelxoix

noBep);rrocrei. l{cc.ne.,1oealJnq xilpaltTcpa pac(erllnr x
oTpaxare,rr, u\ xapaKrcprrcrnK allronrrHr{eBbrx roBepx
fl oc.(,],:i, I 

j.rh?6n-6lx pa3,Il.tH6lt\l'l 3:irrlrrlft ltljrl I roq)6f rirnul
noul3<aflr, qTori[i enoBepxrroc rnBrurorcr(y]rt€cBcrrHo
n'rQQlrHr,n r i.r rrx Roco+nil]rer rr orpr]r{eH e 3aBrron 3a

Brua no(pbrTrij{. Iocrurae MaKct^rajrLHoRJ 3liaqcH r npl4
n'plrox,{rfl .r,{{xoii o6p.L6o nc

tsmonrer n orc perlra(rmor 1r riccjeJoBaniq m):lmep4rm
!o3ror{H{rcTb rrccr'ri.lloraH!i p.13pa6oraHHhr rcro4olr
xapanePrlcrn( pacccrHnq kllK rreranrnqecxrx, raR rl

HcM€.r:lu1fi 're.Kfi x noBeptilrocTei B {rnna3o}lo npo(.QaHcr
B$rr6lx lmon c'olrlnroro ixrrcq] ftlJt ro 180".
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