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POSPAX}'HOI{ TEXHOJIOffIHI,IX IIAPAMETPIB TETUIOBOI IIPABITI4 3AJII{IIIKOBOIO NPOTI4HY€a
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OAHOMIPHIfi SBAPHITX I{OHClP}lTtiNA.
NoBiAoIfi eItrIq 2. KOHCTPI4TqII,P}TOTO T,trTY
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Sanponouoaano ta6ttwrce udi1!$cc\ep ui emoa

p@palqaq sc6&\amanewmi$omnarena ItIa&CAD

fiefinrmzrtHux napa. empfu mennosozo eunpaara&tt
sstpwaats,vnuawr-

nk wsia olHo ipHLr reapeHLr r{oHctnpvc4ii ncpuoto

tnunv [1].MetnoA aE oco6ruao aatnanee satattn 0n
oaHo ipHllasapaaLr\oHmlryMii alutlcaloim6epAoc-

ni, € npannuqt@ 6B6umpahtu,u. ctlcp?or6epiian,aut.

,rpoz(o3oaaltlLu 3a ompumauumu p8!mrmama"4u,
np4anwx 4ta iwrcaqrczo 6u{t'putlntsli!'L

Al)tult
'Ihe approxinate engbn"ring nethodfor calalation

technological paraneters thermal conecting ofres laal

fenre one-dinensiorulfnt fupe uelded desiens [1] by
rnathemdical pacAage MathCAD facilities is proposed.

This method hlxae inpoftltt1t ftalterfor ore-dimensiawl
?AeLled designs Tsith lm rigi&fu and practicallg be inex-
penstue, enerys effdent,forecast bs the expecting re-
suks, confortable in se.

B AaIIiii crarri rpoAoBxve$cs re'\ra rcnepesrloi po&tr.I

I1l, :Lne crocosHo o,ryioMiprtrrx srapltrlx xoHcrpyqin (O3K)

ApJTorD Tlllry. 3a BmHaqetur${ [1] Ao Apy'om rdry Biarccsri

O3K 3 rBoMa a6o 6irllllorc drnKicTlo 3oH r,'racru.rHnx

reQopria-. cNopoq.H,n (Jru( J. ehi y no-efpq-ovy
r1ep€pbi RoHcrplKrlii p.ararroBaHi ria oAHiii 3 qeH1?a"rc6ntrx

^cat rnFpiJy260 ( \-lpurrHoro HPr.i-reBfi3ma haJIiB_

rrJror4.nra\ nepepiry, ]'rBopeE lx'p:,.mro iiorc qelrrpa,tHolo

ricclo- Ilpln!'ra,4oM Tamx( RoHcrpyKlii:i Mo,.rc 6F!{ 3Baplxd

aBoraBp 3 rornqavr pi3Hoi mlrpxHx, sxr.rii Hnxqe 6yae

poirnr4n xi Js \'o4 . u,.J 3iuxuJ J xe orc xrqro6dd !,.rpo-

no'joP\1HUr o vctuny puipialrrory reslonor'!'{fl nalavcrpin

rermoBol fipaBrs{ saiTnmoBom npon'}ry) 3}arcEleHom IDlrBa

ploBar+rnv 4lr TiHlol @o\ no,Ld-Ja|a,'ruv n rloi m? m .

IIpn rerrqoBrii fipaBui O3K Hr+iBy riAAaericr ony.qa
( rofoHa r oH.rll4\Lni. 

't 
r€ JaBx 11l -Hir\ rn4Tb.a r'r oooHx

Inrpltroi ro,rrqi. T!'r J(e socepeAxcHa qacr]La c],l4apHoi

3IUCBcix nrj!. Tal(f,v.urcv, HarpiBaHnr orlroroi cropoEr

koHqrpl'rqii 6yae crsopBuarr{ )lfoBrr ,4rr po3ln1:(y nmc

1r.!Hr sp+.tvrxi: BulnB\eH ir I por rroBa.ri; 3 uiF

cropoHn 3IIC Bi.a 3BaproBaurr, ocxirrlxr{ BHacriaon

rerrr'roBoro po3nopy 6y/'Ie 36j"16]nlBarnc6, ropiBHrHo i3

3audlll(olllM cia}loM tlicr, 3BaprcBaHlvr, nlrsrr rlirouirlHl,l

noBuoi 3aDrnn<oroi Aeq)opMa4ii no r1Jloirllfitrr fionepeqxorc

r€p€pby O3K. ToMy Malrcltr\rar1bHirpyrrui,xeoopMaqii

I)or:of B 3II4C I u.ry'l.noi c ropoHr4 H:r rxAii H]rDiaaf Hir

6rnl " Ja.r, rarx." a piBHi ',. uro bi,l|o8'Aac \r.^i
re{,qocri q rarepia,\, O3K B 3nAC a )dn ,rl"roi cropoH,r

rpyxHi 3arlltrrxoBi AeQopMaqii po3rn-y Bi,q 3BaprBaHIrt

6y,r(yrr, 3nefiuyrarlcr, a nr'racrntlHi - sarfiuar;ct 6e3

3rdrflr. Tals{ii Mexani${ ry}r ro- Iacl.lr.nroio Ae@prrytsan-

Hr Ha cftrii HarpiBaHrm rpu lenrosiil npnBIIi 3]afoenro€

rorBy aefti,,llEox HeBiAoMrx y nrlnrri Holnx sHatrcHb

4pulrfi 3orM rrnacfl,rllHom Bnao&Rel{fi B 3IIIC 3 onycrToi

cropoH[ i am ix 3rcHaar€HHr € Moxr!]rBicrn cKracrrl

BirnoBrrHy r' thhr. I b prB'r+rb.'1ex i na ocHUBi i,oB
fir'racTrrg]rocTi /xr'Ig rpaHuqHfix Torro( 3oH rrjracTllqHoro

tslr,AoB,|eHrm B KoHcrpyflltslrx eneMeBT_r{ rcpepby o3K
Anr cliverprftrroi 3:raqi oKpi,v 3ra4altr{( pbffilsJ B crcltiq'
6yo'b sxoamr rre Ea 6a3oer{ pifffl+la ([rs ocsoBoi c]l,nl

i 3flrHa&Hofo MoMeFry B po3prrfrrFoBoMy nepepbi O3K),
.rhrd{ rPno.r:r rHbo 4rrq fo.,3 jr3y82HH! rr4a\:. o('ri,rbK

ninbKicr6 6a3oBrD( HeBiIoMtjri Aopjlrrc€ rpboir (mpaMeryr

g i d noBHoi aeQopMaqii 4(') 
: gr+d pGpaxyHxoBoro

rcpepiiy Ha cranff HarpiBaHHr rrpn npanqi i nE{puHa (a6o

Hllrrqrrl4prHi) sJoHl4 !rTiBy). orxP. Hr.rr-4r -Ip:Btunt'
ralaira He Mor.e 6]TI{ po3B 

'3aHa,
Ilpoo}lam-iy€\io \o&' B crb psB'tulr}rHe 34la'{i L Lq\uv

norepe4jloro p$rnray 3anin]ffoBoro cralry mcns rtu-moBoi

ryanxl'I. OAri6Ha.rro BiAo!ro, qo B q6oMy craHi 3a )troan
Bir.y"tJ fi Jilrr! uloBJfo rlunory. y ronepe'$or] ncp? J

O3K r'ra€ 6]'fl{ piBHorripHo pcnoAineHa 3irmdEroea roElra

Ieoopfaqit €/: coztr y sB mhf' 3 i!\{oBiprffM ]rnac1ffint'\.r

BragoBx€miqv na cr4qi ox(}'ro4xa*rfi nic,r,,r rpasrir s 3IIAC
3 )'nir[y'loi cropoi t O3K Mox]T! 3'r8r'rrr,rcb HeBi4oMi y

Bl''urqri 'roEr,f\ ,HiqFHL, uyl/Hrr lrorfoB.kr4^cr -r Jorrrl

nmfirffiorc BnnosxeE q B cropoHy Bra ocr lnB4 r0"r16lacr5

qrclTx 3a"r1erKnrb BiI KoHl{pel]lloi lbopMl,l nepepby O3K i
po3roai4' rry]|{Irlx{ Ta lr'1affu.n{!'\ 3altrdrRolr,r]( aeoqpMa

rriii B 3nnaxiii 3TIAC. Bci q rummfi Heo6xjsno Biac,riq-

rc!]tsarn i xompo,toBalu q,rq,'nriv MonimpfnnN upoqecy

pcaparfrHKy nplr po3r''3yBaHri rcHl{perHoi 3anaqi. TaKrM
qmroM, trflro do]s sBap$annj{ Mae\ao sciorc pi 3nAC s

qeFrpa,\flr Ha rreFrp:u6,.rii:i oci rcp€pby O3It, ro a'rj 3:L,Tnn

r{oBofo ffarry 6ylevo nffix rad HeBi{oMi: rlorlly &arxfiRoBy

aeQopinqiro E/ ]Itr.ryi}]y .t 3o1rlr HarpiBy A,rs rpanKr! oAlre

a6o re(i'tl'la, ! 3a.rexHirri Bia rcHQirpaqn 3nAC aBapro-

25 o IlpoxopeE(o O.B.
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laHlrr, :HaeeHb rrrpuHr ioH{ A€OopMaqi ji D.racrrlrHoro
a4lolt)rcrinrr Ea craaii oxor1o4rcInlr nidrr qrslclll i olqlc a6o

AcKinbrc.l 3Haqenn nnpnnu 3oir14 AatopMaqift mracT]'gr]loro

allrroBxeHE Ha craAij Hai-piBaH}m A,1r npaBru ! 3IIAC 3

onlklcii crcpoEu O34,xi Ma,rr 6J,'1x sr,E]]a.reI' ar p1]3e r-
3amt rv 344rd fifirre Ha cm{ii saefuarns. Orrc, nonepemiii

Po3rrr,q4 3a , rKororc ]ran?lr(eHo Ie4)opMoB:xoro cl-ar{y
J v- o o riuto B I3\a t..r\, nho,r. HA r'oxp JJry p.a[j30

3arr[Lua€rtcJ{ €lrlnri:i Blcri4 A,rs [o6yAor[ po3B ji3Ky

3a,qarri B rtiJronfy, jncdi rrorrtra€ y 06 €AHarrHi Iluox oryerodl
cxc.feM pbrffirb lllrq cx4lii }rarpiB:rrHr i 3arxflmoBoro cm}ly
! oAry 3.r.v]{Hcrry c]lclrMy 3 fioBfioro BiafloBi&ridar KtEn()cri
HeBiAoro,D( Ao Kinbrocri piBHsr$ o6'€AHaHoi ctrcretrff.

Tafiw.nllo|}r,Arrfia4iiH24)iB:uff i3arn, fioBon)cl:}IJ'
3ara{bHa rdrbdcrb 6a3oBr, lleBi4ontrfl/Iopjrl{r]r€.]offptort

- napaMerpn g i 1 noBHoi AeoopMarli-i po3par}1.Ilrotsoro

nepepby Ha crarii lralpiBaxHs llpr1 qpaBrli, ]4)nl]a (a6o
mninnnplnra) .t3oH{ narpiBy i 3]mqelxl' roBHoi Aq)praaii
€/- cozsl y :]a,rrffKoroMy cr:r{i ricrr npauKu. A,,I' i:r
B]arHnjeHff y (16 €trElaHii:i crcrct"d nacMo Irjlrl1oBi.Ero .rotr,Drr

66ouipirHnnrs-l1opaAmclaafr Harpj&rl]|i3au. n{oBom

c aH),ch .ts-rdnroro rrpB rnLi I o.b4Eot.Ltr,d
3nn]:rrnHollr MoveHq/ pcprrq/! (]Borc repepby. Kpiv rom,
6y,4euo vanr qe ueanv rinlKicr! piuD'trl, y lrdur4r yMots

Il]racrfi.ficirriA,aq Di]Inr.ffiDi lDqof. Ha Me&i 3oH tuuciruoro
BUnor,xcErj{ u 3I]IC urBG, rtrle B 3IIIC 3 or{a{,roi cropoHll
O3K sin6yraerrca na craAii HarpiBaHHr, a B 3I.4C 3

]Binl4l)icropoa{ Ha crnllii oxojlol])ireffrs ricrre rdlrotsol
rrpar u Ur rtrah. bpi3Hr.Ll, o.!]o I r,4 ,uB-a ,rift {4c" I

Iie|ilotrtrn y Bl'lr'"Ls{i Horr.rx 3natreHh Jxrprdrr4 3oH rrnacrlrv,
Ho.oB joF^et{-" iJr",{,! \to*"6!r ..Lnn F-j,

3 Merorc anpo6aqii po3po6,rc.noro verosy po:puyu<y
trxxo.ronqtxn mpaMerpia renrotsoi qr|r}I{r O3K aplrorc
]rfrylxBr'"a$reMo r clrcrevj Koop4diarXOy(Irxc. 1) 3rqqrrry
Br{rr? vo4e6H -ar{v. L{oBnolcrpat 0\l r,"\tl4 oi.0u4_r

nalJaifsrplB T erfioaoillpaI|]aa3ar.a,urroBom qDrrHy3sapHoro

/rymanpa 3 xo,T,rq'rrlr plsHoi LUxprd{4
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Hexaii oorarp Bl,lroroansem(Jl 3 MaroByr,re{eroi cla{i
BCr.3c (€"- 1,210 3) rpr rnrpllHi ro,rr4qb 44 cM i 20
c'\f, ]nrpl,nri p€5pa 20 cM 3 o4raKrBorc tk rosxrnrom 5 - 1 cM

i nomrfioro eHeprierr 3BapmBaErs llGAoB]crix qrcBrr{ rBjB
q,: 136 1tr &N/ov. I]epoqeprcBoAop€6pa nprBapro€D.,
rl(r,.n'trI/ Melnroi ntr4,m!! a noriv 6i%uci. 3a p(]rparfaxclvx

Ha AoBXr.rHi 10 M, fl{a € Mefi[o]o 3a KpnTrIqHy (17,86 M)

&,rt rrparx crirhoi (Fprtra piBHoBaflr 3a Eii,lepoM u4 ru*)
cwlpHol vlannqro'cluLr 6) npvo raa, x -a1nrm{oBr,oi I not ,fi
1,163 cM 3 olJ'E{icrro B cropony 5illrnl Ilnrpokoi rlorrrd{i 3
Meroro 3i\reHrrrerrHr npo 4ry rpe6a 36irl6trrlBaTll noroHHy

cneFjro rPrEaproBaHrs norl11qi 6i,r6llloi nnlptll4 ro6rc rBiB

Ip)roi qepl'l- Oma{i3ar{ir qi€i notDln{oi eneprji :@ ,ucroAoM

f 2l noran.. uro ;, p.5: 6i,cLrM:. y 2.591 poJu. ropiB un o

3 rrpr4BaproraHnjrM no]']xrlt lreHnroi lluip]rHr,r (napaNre.r!

un |4lriJarn !, 2.5C2). T:u(e ,]Hdj o:.r.r.ore -6iruu,ftr,.y
o oHror FH.pri'r reolo r,!ercrro!0{4 -onr . H.-rp df'1j,r..'lr\r.

3 irflrom 6ory, rpr\'rrn{ 35iftItrenHr € 3po31afi,rlno'. nplr
6ii--,r " u, plh:oa i.iJro.. J}ueH-pBdr,.ppfi3y
aBoraxpa cyrT€Bo 3irirryerrrcq n ii cfopoHy, a orxe 3MeH-

nl}rrffjl Imeqe rurs tqqo.nroi o'nr n 3IUC mnoi floJnqi ra
Biuoliantri 3ndlaDlltrdi MoMefit nffii Ma€ 3piBHora}+tsar]r

ara,r,1ri.r hnn MoMenr u 3I]IC n rnqi MeHxoi lltr,p].nnr. Tonry

rye6a c.BopIoBari{ 6jj1l,rqr rl,.Ioq, 3IIIC B oKo,'r' cl]'IrcBl{r
rlplxoiror {i 3 pe5poM, a or-xe Hco6xiqHo 36tr,nl,Ba11r i

Dorofily eirqparo 3rnDrotaIn q 
A,rrr 36irnrxerfis ]'4v ycalo'+{oi

cnm. Kpira rol q rp€6a Mart Ha lEa3i, rqo 6iJll,IIIa llnpinra
Ap].roi norll1li 3HaqHo 36irbn+'€ r,roMeHr inepqii nepepby

rts(r:Epa i ror{y ]r,r.r yc}'Irelnrj] fi:rtsiTb ropiBnfiro EeEo.nl1{om

tau]llrroBom rDoruqT y 1,163 cu H€o6xiqro 3Ha.Iro 36j_nr,-

IIErr]{ 3ndr:[n6]xdi Moire]{r. Bo.reBn&, s raK0x Bi,trra,u€ti €
no .i,r"Hr,! Ja rosor m]!F ro cTy\u l
nrrr:oM 3oc€pel;{eHo-py.olvoro HarpjEy B roli ,nr innEnl
droci5 ErAo&x Bci€r- Aou,xol{l xcucrpyqi rrxnmq€na o/uron
i6or"{irho\\o,, b\ nor epp,o,ov v nFp.piri oH, p},}nrij3
ornl, airbHopGpanolaHr.ivr.trexronori.nnrMrrapa,\€rpa,\fl.r

Har?inarrrr fiicirr suapblariHr IIo3 oB)nri\ IIEjB.

Occr,lLKr on\nr.r , rBolrsrJr ),"rBupruu o!r. opun

ro,'nrqi 6iribnroi llxrpr.rHx, ro ii HarpiBarr.r r?e6a MpoKJ
fti,.nqlr r]3loBrr{ Fox Bir:o,Hrltr ll oq)ai:ioK tx flo.]afi(oBi &uli,
Ha ocHoBi po3pa:lrx{y 3a MeroIoM cKna,qIII'. nepepbiB [3]
J L rh-lt^oBoro rr rpv^"H. / p4,upvoBaho o, &y|.r"
ryr,mapoaauu o6or nolu+1 rfadvo 3ar'rerrHocr:iAqs3 rrlr-
(otllx r.racrr.l.Jrill.x reQopMa{jn cKopoqeHnr ?D2(y) y
rralutji 3.rl.unjpnurv 2D, tprB2(ry) y no{rri 3annn,lprlll{I.r 2,
i ryrfl2( r t y p"6 r ,:rB L,?Lm{1 H 3 v. o,o FroHoroj lri ,,
B Fniii !:rnmi Kor{Ael}fft rrd,LsA 3arre)K.tocreii A,tJr 3:!rrurll-

KoErr, Asiopv.nriii lre llrxo/Ili{o. PGroAin llollrri! ryprarnx
1 rlqadu.rHr,n 3ar'ftrl(oBr,n Ae4ropMarlin ro nnpuxi pe6pa i
noru{n rona3aEo Ha prac. 2-4.

TarsM.nnroM, &rls piros'srlrrr 3aIa.d cr"rl11a€rao ucrcuJ
piBnqHE 3ana,$Httri uul"nu ,moi 6y/'Ie Tak]tv:

27
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Pnc. 2. Pcnoajn ro rrulnHi pe6pa noBllx E ,q2(r).
nryx'r'rx €",t2(x) i nracrrcnd e?rfl2(a) aeooPr{lun:,

3 3arrtukoBoNy crani

I'Dr

2ll(e,)dy+lld erD2t vtldy+ | (d)dy+
I b ,tD b;D

D 
.\ 

ADh

- [t ".1rrl* [ 1c f.i,+ | [s. d qrH \\\)r,
o:: J i 'ih

+ I (s'+d)&+ I lcr+d-e/H2(r)ldx+

2\ | lsH +d ep82(:t)ldr+ | lcH+d)dyl=0.
f-o itu )

J e,ra;c+ J f:r+a xprq2(4lxdx+

+ I kr+.l)x,b+ I lcx+(t xprH2@lxtt-

!\
t) llsH I d-Ept BI.tlJy+ | \tH d)d\ H=o.
\' tu )

d -,:ptD2(sDh) E"=o,

s sHDh+d -zptH2(sHDh) x, =o,

I'Dh

2), IeJ U e, j)r, + | hI EprD2tbl,t +
la tu,

D ) ,Hlil

L lpry, I c.-i, f r [1,r (r.r d--.r].&l
tDts)'n

0.mt

dqr)

.sn4r) o

d{D

:
-0.@l

-o.0o1J

-0,002

ovD
Ptrc.3. p@roair no uiprtriAp)ri norrqi nolfirx
rfrD"t u,. r\,\ ^ rr: t i D2r!/)i nnr". yeH rx l,D2r,)

re.Dopriaqni B BuruxoBorry cranl

+ J lc/ -€P,rri1)l;t+ J tL/ J/Y+

+ I Lu 'prH 
2tYtldr+ l€,(r\+

ftrbtsr'l

'' lri,. , l[. ft',' td, lt ]),tyt o.

l"!;stu)

! tf -tg .+a-: )l'./ - J lr' tprHL''ldl

J {e/ )rz/} + I leJ xpftt zt:{)lxdr+

P ('3

- | ('.)'d'-211\..),iy, fl'/ ..r/R2u',,ld, {

4l
+ | (erd.rf,q =0,

xj -.prH2(H - sHB)-e, =0,

Ef -ep82.( sB)-E 
" 
=0

p sDh sHDh rllxpxtlil3ofifi nrlacrltrrHoro BI{aoB-

xe]nrq Ha cra,qil HarpiBaxHr Anr npatsKt BiAroBi,(Ho A,-rs

rlortrnli 2, i p€6pa HB Mexrx 3I]IC qpsaptuarnr rortqi
2D Ao D6p 4 sIlB,sB - rn{plnia 3orxr Dradlts}rom BUnoB

r'kendr Ha cr:lqii oxoJrotp{cFM mo.r' npaBrsr Bi4roBi#ro !.rs
fionxr{ 28 i pe6pa IIB Mexax 3II!C npuuaploranua

pqc.4. Po3no.qii no nnplEi nep oinonuqinouF x t B2(!), npyx!1lx
x482(u)it t.' r'! I \ ?.,82( .r lFdolj. Ii B3l, rrroBo!) ' r. l
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2-B ao pe6pa,ry. Pey:raarorr posr'tBanHr clrcrern (1) y
rnr-r Mr.rl.c {!. rani-Hr'fll' r BrronDi

8 - -3,457 10 5, d: 2,492.10 5, rr, - 1,691 cM,

sHDh : 1,675 cll, sHB : 1,422 or sB - 1,366 cx,
e/: -3,469.10 r cu, J - 2,693 cM.

Ha 3aK,ro!'noMy crani po3parll.nKjB BrFHaqa€Mo omx
rrar6HvlE\0 . n \T\ oaH.la Ho o H.,t-prr:

okpario( ruxpmoi nonxqi 2D Ha rnry Hi -S = 2,7 cld.

Ockjriblnr nonHa rotsrpr€lIir lIonl'4i 2, m c1iaij ilarpluatnr.l

Art nparxr € oAHar.ororc rlo uupl'nri 2D i nr.BHaqa€rncs
f",av"rru!/ -2,C2 t0., uFoJHae:rF, rLui.-.in,.
parypa f Harpiuy a,rr npalnfi rex 6y4e osaaxoro]o no
ImIpnni ,t i ij rro&fi Br,l]HavxTl4 3a 3a(sr,Hicrro

lr G_2 .,) V)

/re l:, Koedriqi€Hr riHirirroro po3nnjpcHHjr.
-L 

Do-Dr\tr',€'flr -7 - 235', . PL-.roni oBH.r. -ty -

Hoi i lr]raclu.ilroi r€QoprriuJiii J' no.nr4ax ra pe6pi porarpa
B 3alr[]xoBorN craHt mcJrst fipanxx llor{a:ano Ha p]rc 5-7,

lo

Prc. 8. po3no/ri, leooprrarrjii |lltrpnri pe6pa Ajloralpa
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Prc. 5. PGrrohr no-nepe!i:]' pe6pa ruarurornx noaroi ql
rD) \, r."///.,, i u. ,,.n. :14r.) r-qo,r\ d i r,. rt

renioroi npaBM

0.0015

0.001
<D

5D(r)

0
aq])
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Ptrc.6. PGno,rin no nelepby nmlol(oj trorirri
3arn l{oBrx nolloi €l np\D(!oi €er(a/) i nrncrrqHor

s/,rQl) rrEodpiraqir: .iciir reuoloi nlaBktr
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Prc.7. Po3noai! no nepepby !F!<oi fiorlui
3lruru(oelr nousoi e/, npyxnoi err(r) i 

'iacmsflor€p60l) aeOoprralriii nicx, renroBoi np:rn!

B 3arrnftoBorl$' crdEl ric,rr ryrBr{{ c}amprri yc4roeHa

cr,'ra Biir 3laplonaH r i rpaBNa AopirHroe 535,5 KH,
3arrxrjlxo8raiji q)or H 5,941.10 {cM, ro6ro npaK&qHo

Po-r u.noB ol'l,Hrrr flt$oiyrH, t irr d ru.$ol
.pUlrl ) a"rl np u : r o^6Lr o(l JUt c Ha ^rrrx lJr p q j$!a
Ilr'INE rino(jr-ll-o h Ip.r" 8.Tr\i xFJ v on,.l,r"tl-qlro
norcLrani roBria trJr(r) 1: ]rllaifl.lqra pdr2 (') ae@)pMqii
A{jr 3:uDrtxoBor! cr:rIry nic-ra npcapmaanm o6ox no:nqr

P()sronir relflrepanpHol €(r), noBHoi dzD(9), rpy Hoi

EehD(a) i n]actn\Hoi Eplul(y) aerfopuadii y nrupoxtri
norl'tr, n{a H:rpBaracb r|pr npaBqi AB(rrBpar nox:lrrno Ha

pnc. L Ha prc. 10 noxa3auo rrrr craAii HaryiBadla !p!
rpaBrli pGnorix roBHoi d?4, qlxuoi eelB(y) i ruac r.Iroi
€p&B(q) {e+opMadn y By3ldri ro.fl'{i.
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Prc.9. Po3norft reOopMaliri y unpoKiii no]'tui ABoraBpa

r'..hlrr rJrprBa [r rfr "Fr roBinlru.

Talaiv .trrHou iarDoronoBir]ntri Ha6jtrr{eltrni iHxeHep-

Ind Meror po€parfrn{' re)fro,.ronstrx( napa,veq)iB rauoBol
llpaBl(Ir 3a"r]fi (oBoro fipo iHy O3K Ap)Toro rltrry, raxolo

x Mipolo, rx i arr:Lnori'rHrii MeroA Ar,q O3K nep oro Tlmy

[ 1], € AocrarHlo rDocrnir i 3pfrruM &rs 3aoocyraHHt y

rya(I,r.rfrin Ai-ii,6]rocri iHxenepEo-rerHierlt( npar+l]ntrd3

:rapom"rnoro ;npo6nfiIrla rlpfi rru\)T,oB.1elnii 3m,qaHl[

xonflpl.^'o.liji.
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Prc. 10. PGnorin aeoopMarrin y urpodrl no"rtqi

!BorJBp.' r'c, .r ur hr ?iBI.d1 .rp.r -err roBi' nDrBL.

3BapHrx froHcrpyRrrirl. IoBiaoMreHHt 1. KoHcrpysrii
rcpuoro rrrlIy // TexHo",rorlteecKrre cl.rcrer6r. 2006. -
N,2. - C.55-59.

2. IrpotapeHKa O.B. O lhiiJ"uie , u.oHHol "h"ori'
3BaproBaEr,s ro3aoBxHix rrBi! oturoMlpHlr\ 3BaprIIn l{oHcr

pyKqiii 3a lemepi€M Bj,qclrHocli aooopMaqii 3a,'IlllllKoBom

npor:nr{y // TexHo,'rorlHecKre cncr€Mlr. 2006. - N1.

- c. 62-71.
3.IlpanpeHKo 8.M., KapneHKo A.C., Ilporape4Ka I.B.

Pac.rer ibttllo&r ycrrKr.r lrp{ cBapxe oA}ioMepHr* (oHcr

py.rlr'ri:i. Coo6nleHne 1. HarpeB MorErsrM 6 cryoAunxy_

Il{aacsjtr,lnd*6rrncTo.*n1R()v//Texrcroq€Kreclrcftx6l
2005. N_i'4. C. 49-55.
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