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B.M.'?, Xopouustoc B,C.',Itocmemo I A.'?,

MapuHoue t@ O.fi.1, (Delopexxo B.O.r
r HaqioFarrhse xocMiwre areFrcrBo yreaiEr. yl.Tail$, I&tiB.
: 

,4epxaene roxcrplxropcbRe 6ropo "Iliuaetilre" iM. M.K. .ftrre-rs. yr'Taifia, AHi[poner?oBcbrc.
3 

Aept€BHe Hay.oBo-Btrpo6fi,se ni,rypusrcrBo "CuMBo,]I". yryaisa, KIriB

BXBIIA.TIEHI{jI AIIHAMFIIIUX XAI'AXTEPI'ICTIIK IiA?f'ACIB COIIflU{,fi EATAPEii
T{ETONOM MOiITJIIIBIT NEPEMIIIIEHb

MOnaU]-i

B omimni pocavt $tno sacnocgeaala 
"noA! 

(rytw-
r4ou) itox)rltatLt nepeuiupta 0M eBtlatewa Aulaua,atL'c

xaparmqpuorur Kapracfur na|lenei ca{HHar 6alnapei.

Ep eA oana rcw meop emrn rc o6rpgumg e aata na g No eu

34An^Cg8/t4&11ttO2,iten0ib, P@.nt gnb epesaza3aorc-

ryM4la,qrw4Qry.^ax! a! Lr n?pertiuKHb g nopi& &nri r
itwL\ar emoAota Ara cB4a4elHtl npyuttlur lafiisaHb

r&pk&cia kalte,rei cauqa& 6amap ei. IIp edonaateuo

noaaJrbai Ha tpt-\teu p Bgum\a npuH4rm! oxteusux

n4evfuyen 1ta docrifurc* Atnn Mi,H& ffipa*t eryntu.
outrooltLt lrorrcheltcuii Kocui'urozo a apmna.

Abstud

Use oftheabhuhaorh yi ciplefor detznnination oJ'

dlrymic charactelisti$ ofthe solar arayfatne<oorks is

reaie.oedinthe article. Theoretical substaltialion a d
atulilionsjJr qalialim fihbnplod arc also repntefted"

IVe r@ie.! the ahnrtages ofthe dftuhaorkpi cipk
use bt conp(dson uith other methods {or determinntion

of elastic dMlo s ofthc solar tamsfru zaorks. Ii.rlher
dilectio s ofthe t)btual|Ao& pritciple dez)elDpftentfor

imestigation of the dlJnamic characteristics of thc

space$4t (SC) ofset slauctures are also lepresented.

B".1.

pr'rfiI( I{lplclciB ftueneli coHq.trtr'r Grapeir (CB) rccMi.rHoi)

ampara lxcrrrtiii,iolt) 3orjA,Il]a]nr,1 3eud (liA 433).

]n e4rer"flfiHe &.rs Aoo.da{cltr]r H:L,rpj.xeaorc crr}ry fiaxerlei
.6rrr ,'Hol\m rb'rLo p 

'^xr'La\-n', 
J,rr:xJii. |]nir o'1

.,..f..,..{"\,r.rl|rr1 rHaee" d^ph.ri- : ra

xycrq', trrlre,xeHrl' H:I op6in', HcrrrarHlx{ crlya{it:{ ror{o.

llpore, Heo6xi/-IHo uitrlri,I1'rlfi, IrIo &'1'l B€rlrllitix o.larTtrl-\

tsxHocllllx xoHcrp]'krtiiii, Ao qfirxr Morffia 
'i,{lecrfi 

Bc''ni(l

(arroeurcnop\T"a6Hi) noHc]P)'Tqii (apmciB nanereji CE,

oco6r[tso rJrr pextrviB po6orfi: H€naqufirr :anacon

rdqHoc|i, Bfilxraaiorb cKranHocri, rqo noB r3:fij b 3acrocy-

Balnmrr 3a3 aqeHlr{ MeroArB. A cr,lIc qiM€rorxrt nepln 3a

rrr}ru I. I oror., 4H-1,Iodnr''-r if!.ffrit'0/
craHy Hr3r,Kogacro'rHrrrfi,r np.roHi(aux. Tor\ry qi vo.qerri

6j,rbrx loqfio orrc)'rorb q.nraldqi rxocri rqpKncB mxoretl
a L ' ..aDl.-' .cr 0{' .r.l r .u . p"Ir ts "oho E o n

crurrnoBi3rBHirEri\mBarr|dxetna6o (eplao.ri H:nrHircHIiq

Mox1.r6 B3a€. orinrl 3 HeBpalroBarrn\ff Bfi mXo'racnrHln\a{

rrc,qa\fl{ rr 3yMoBrrroBarr peJoHrxcHi mmlF, BnmKa rycruI'l
}lIBrfioqaclol1Jo qacn Tnr cfleKrp\r rarcx ](.1rullnlo€ 3ac.rccy-

liurn it :r\1r1irirm{' rre.-',lrirlo-rareuam.ruu vorercii I3l.
Torry, upaxoBFoE{ BnriraileHe, r ol{lerrrir B]trIarKax

IoqirlHe Buxoplcr:xff 6ij1l,rl( To'rHono KoHTr,iHl'a-*lr,fi oro

nirxoAv, a caMe IIMII, nto 3a66reqy€ B KilrueuoMy

BI{nEq,BrEHa,€rntr rc(fri.,'nrLA,nravi'{nn xrpardepncnir

KapKaciB rraHeneii CE nia.rac cxcnrya'l.:1r{ii KA ra ra€
v' r'" s,i rur roBhoBpr 'bld. r"if i BHvrD Lrnro

crpyrcr]?l'. 3a3Ha.reHfiii rreror uoxe 6yrn:acrocomlo,
soriperia, Aa,r.qoc.d&{cHr, rpllxrltA Ko.lrlinffib na}r€rIer'I CE

B crxrri pmrjrraa€rrcr 3aclocytafitt IIMII e,tr:di
J"t, 11 1\i |., n _r q lB_"ri-8r^ o . ,bb.o K-n o/ ri, 0\

llpellcraBxeHa flnrrs € IlpoAoBxert|rlrll cepii nt'o,'riKLuiii a6o i]r nn BlsrocHr .!]eYeHlj3 ItA,433 rrLaoi xopctxocri,

rlollo 3acrocyBaHHs rDfiHqirfiy NoncrrirBt,]li fieperli4e]rr, j{ Heo5r.i.qHo Epario!}Ba1l4;l'llt ol!}rklr re\ti'Glt[i }.irp

\f\lrlnrcnoc r,l,rF.r"\.l!hrnp..r'r olo'"eo an o'!T) 'r^ rlei HH 3'r'
reoopMoBaHoft) crrxin (pn-m JriTa['Horc aflapara ra iri]rr.'r Eirnrla ro.Ericla rFom Mero,ry 3a6$neq'€rbcr 3alrqlsr

BxnocEA- IioHcrp)a<1lu:i [11, 16] Fla Bi$tiEY Eia norelei|tnr roNy,I]Io 3a3Haqe]xni nirru ro3Bctrt€ omrcarr Kouts?LtbHr

ny6"'ircLrijt rl' marrr Oopq'".r1o€ npurut nu EapiaqiriHoro nporlecn h sacrocvBaHHtr Henitrijil a /Ir+epeHriiiHu\

cfiiBBiABoIIIeHF l,'rs Aoc,rjnxeHHt lfirtaMi'rHt{{:rapaKre pilrHtx6111, 16].

MeroF crani e BBHaqeErt xapirn'Iepuc1x!( IeQopMo- 4)nk'foplB Ha Kap(ac CE € r€peB:x:ro'1orc y nopisHfirHi 3

EaHoro i HarpyxeHoro craxiB mltclciB mrrcncii CD A,.Is d€ro cBirorolo lucxy r-a \JarHiTHoi B3a€r{oAiri rl]n KA/{33

kjrrrLicroi orlinFfflx rrylxHrtri (orr'rts.xn' td BproBj'Iori,ct h Bncor:L\nt no,rbory lir 300 no 700 xN ITl H€B:Lxaoqx

rrpll all:r'd:l pyry KA, poqN5tntax m Miltdcrq lrtrhriq]rDi Ha uinMiHl' y oB B3a€Mori!- KpuIa nila(a ra'haneri ]iA 3

xaparreplcltr,:r,r npu-uo-1y CE rouo. ItaB(o,rr{urHiM q)ocropoM l7l, yHiBepcarDHicra ITMII

3acroclmxE{ IINI|I He 3anirflo€ 3acroc}'!i[t8t iHlEli llo3lor'.r€ 3acroc]naff l€il Meroa aiaq aoc qlr+e 
' B, ]u.Hloi

MeroAir, 
'Iri 

nn4)o(o Er'Roprcroel4orbcs rpl{ r{or€"{oBaHri RoHcrp}'rcli K{.1133

IrfiafiqF x npoqeciB Br.rHocH \ njlKoHcrp.!ruiii KA 3acrocyeaHHt INIII B Kiirqeao y B,lnirqKyao3soJ:lt€

Melo{ dHrreBDi e,.relrefi-nB, Meroa Ki}xreBrla pi3]n.IE, Mero orplrlfa]x QoF{v.iI]r illtr elBHa\e8]19 t\ovnoHem rer3oPlE

6v5HoBa fatriepdHarn1l ri, Rrtrrop]rclaH]ltrr{InAoI{DHe led)opMariiii i H.upy^eHb B roBirrbHrr}, ru' x Klpr'r.iB

O lllarixin B.€., O CeMeHoB 

"1.I1., 

O ApreNten(o rc.f., O llonenb B.NL,

Xopo lrroB B.C., O Kocrenco f-A., @ MapunoueHlro O.fI-, @ @enopeuro B.O.26.
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uaHcrcii CB. BuxoprcroB]'ro'rf H.a3arnni rri4iiA sGexerrc
pl3m sapjaxru piBl'q{b plry eire}re a Kapl:.1cy.

B3.:ra%uort'Bm".r4li rinqrqo!&ria{.J'€n s, MoKe6}'rx
HeonHopriltr',\f ra 3Mimrrvx ifi€pqirilrwr4 i xopclrdd!,Lvl
j" Irt.l.fr.'18ipvr [] L t6l. ll,a e r,l, rruoro:oc*- u,r

IocTar'Hno, Io Kafr,ic rp:uirvdrhcJr gtr rlrloclie Tljro 3 o;Elo-

I uro o rrr,"pT v rr r:| onflr o o...ti la.oBoi .1 dt
n]j]\tri ra xolc1]iicnnr\n{ xapaK|epi.icm.Au. OAnopilniclr
raarepialtl' krpr,acin naHe"reii CE $Ha.tae uto tcTeHoBxeHo

pu"., :.ioLy..LIO"', r. rr'-p,r-'.."r:,H, .i n

3aroBEoBa.ra riaptraci!.

B3Aolri po3 arv xapKacy ryooiri j,ioro BBar{a€Mo

noAi6Hr 14 r,rl.r @pr+',ToBamr, xapamepr.rc1r,trr Haql\xs{o
I4rcp\rosaHom crul''m MeroEiB l]o3p:{rrq, q)onorver.naa

Btfi opfi crDB]tsnrJ.r nillxolur (B 3:lal]nHorry HeriHiirgoi) rcopii
rp),xHocri o,trropi1H )' Marcpiadn. Haca,we.pe,\ Heo6xilrto

B/r rx rLop.r r&.-- rrp. r

rofuo llapr,acr.r {oui"rl,lloi oopMn i po3nipjB, i rK[\ rioxta
orpl larlr noHleelrri icHt'To.rj u npal.]rqi txxr HapKacits

nalretrr€ii CE.

B . .rL ./H!r\ 
J rj".n n

Alr}r?r,ui.Erom !4pM)ltsa]{i,I r()HccrrrlHoi &Lnru oluopjAioro
ivarcpla,Ir 3npmqlelxi\tr{\lexani.xa fl1y,np:l]ftprrfl1i:r,vlr

" 1/u,L-o:. L ":B[]ff1]o
.qoBxrd 3rr]nrl npy rfinrHi Ho.rrBaHHj{. I.rq porpariyfi&\,

BKaiaHoi ruexaHi.rHoicrc,|e;uri i rporoHy€rlci] Br'rKop]rc

roBlRarrr IIN{II.

<Doprry,rrceannn [1]\lTI cr ocoeHo ra-raq aaHavix
l{apl.aciB naHeneii CE

Iocni{xeHH, :riricHroeMo :a alJ:L roieo I ronepe$ ,oi

to-u.r [11.D^i1] .ro. .\' | {.!\r, .u e,ll o
.3\ r'r Hi h, Ba

Bm{ r'1 / . o 0L. l..r\rr F.D j.Do-nora.d,{ o},c ta rlr.B n
riri]{ ! .-rr. r.Por,Lq "\. c', | . rd . rin "MphJ . r"
rlpraclcHl Ha ptlc 1.

IIi{,{€xo 3otsHil]nli\ ctrr nnnerrh Ar.rra\fi.fio r@p ystdr;
3oBHirni rfi Barfl .:rri€rnrr na6,flr-xeHo 3ardfi ,€lvo imerparL-
nl,.\Ir Crr,rcBrr\fi xaprnTepnclncl\!1, so npm.,ra{alor!{n ao

B].lpi.{a\rc Hopnn"TbEr MIo oci Czncpepi3: nre,re\FHr

napxacv. lo.rros}nrrli BeKrop 3vcrrE, jncrii r4)r'jc'ra,'Iaejacs Ao
roso( u (/.o dlloao i pr.5 /,.tJ-i:lop /- 3 stroo ..
''ir!!no( dJv p Lx \2 qrf\.qF qp \r ' r"r ' ^p p.-\:
B-lnod .rn 0 r4\r"In o qfql vo poc. 14 . ltprG ., iu

H, DJ , i. ,roq ilDan.cprl.r 'r BL Ji'3op 'r _H, m

1e. r' :rro".+L* tper r.,-
B pcry,r:brari r'to BiIpj3Ka AB npr&{,raraerncq cr.rcrqua fl.r,r,

rxa BX:8aHa Ha p}lc. L
3acroq'€lo lto pcrir','$]ntslroi cucrernr llMll: maxaeno,

rqo cficrerJasHrxolJmcr B "pjsHoBa3i' n vo\reHT gaay r, nto

po3r",r{Aa€Trcr, (reoMelrr4qHa cJ ra 3orHirnti-x cr,IlI, cnJ
i "D,ii roqr*" rop ".ooB3 \ ) vr '. Il-- iB !\o \
noBlnnralopirHramlrr nvrTo) 19, 171. pr Bla3:dri yvoB:r-\i

qa:n.\'o. i.T61! \ll)A rl,lP {),0 lm ofl.tl |Plib\fur. a

''O s"l. 1,'r.r" .HIro\niooIosof ryBi4 p

Horo o-IeveFry H:E(ojro ocl rqo npoxonfi, qeF: iioro uer p

Tod eevenraprnpo6oraH{'rpi nli clrr rpli Morirlnl'rci
nepe\ri IeHHrr xotsnrxa ropiBHroBar clai eJereHr apHrix

po5ir 3oEHjff Hi,i r\,cli,,rr,.

be,uernapua po(rra ri1';oBHir rriir 3l{IrDl, rqo flpln'lra-

,'leHi IIo e-leMcHry RapMcv, o6.nrc,n]oe$.,j] :rit 4Dptr4'.,rorc:

M,:a+

n6,".. + F;5i,1^+ ri,e),_" .,t1,&1,_=,

(1)

(.2)

-:

F
E
d
.a

ki

"1z
l!

U

g

,
5

:=

E

Eri
t,
!
-

E
E

,.
ln
L'
at

I€ 4 - rJor onHa vnca naphacy;

,(az - (iHeTu\rrfiii iroNcHr Bnli,leHoro enerreHry

r.aprc1cl,l16l;

112e,t)

l

I

f Q+y?tb,t)
t4.lztUzLt)
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Pqc. 1. CtrcxeMn Bjnjrin1' ele\renra !ap!ac) n exeri CE Prc.2. ClcreMa c'rjr flpri(,rarelr,ro ocj Ats



ffi+1zooo

Eq

5
=7j
6C

B
u

q
F=

6
64
!q

: 4,4 - rpaHlrqHl cfinn;

,*6, ,471 - rpanu.rni novemu.

F,6n,L. + F,''tol,;" + Mo&l?H, + Moe>l?a- po6o-

ra rpaaruara ou .{, { i voverrls ,176, ,171 rla vo:*c,m-

3lDi nepavil{e]nrE.

Aax o6.nrorenax al4>a:ry d4! - (e,revenmpnoi po6oru

BFJ'rpi nix cnr'r) posrJrrlaauo Bnttircrfldi e"ravem Kapj€cy,

BlApi3ox rxoro no3Ha.ia€Mo.iepe3 AB (pxc.3); EalprMoK
yox.[,lBrr{ repp{irre rb"o,roK A i BJo6p-e i Ha -lbovy
prrcyEE cTt)inxo!).

Br,tr{opncra€}ro 4opMy.q' Teiropa [4, 12] i clIpocnlo
sl,T43 (3), rpla qrcr$' 6)Aavo uiAlqAant AoA2rtrc.I3 }trIotsi]r-
(a\ff d fiopin]rfrro s Be"u.r'triH:Dfi nepmom nopir#ry.

r'| , !a,.,\=r, t,.,t af ' l' !) !a, +...
!2)&2

dr"(" l*,,)= ao,Q.i -uuo*"' ) ! * *

.r, (" ia".')a,"(" i*.,)=

nt{z - Lt2d..t) noQ,t) 4(z+\/2dz,t)

Ptrc.3. I el'e]' ueHrr.. ro .u . o, i snrirFrroro Frer'p I d I arF.

06 vcmo.vo cyq e .v. rxp oor po6 fctur von-m i-8.

IlprlcnaaelnA ro Bi4pbna,4i [17]:

C;

iA: 6Fa

lt\/r\
-T' z :d2.1 6n. z :dz.t l+

|2,l l,2 )
t1\/r\r z+-d, t l6i.l / | -d 'l+ p/dz6;t+
\z/\z)
/ t \ -/ r \

AI- l2+:d2 | 
'ol 

r +:d, t
"\ 2 ) \ 2 )

- t' r \ -/ r \
\1 

",1 . -d,.t loA , -d?.' t n.Jt6?)--
!2,/\zJ

" 
- 
''::-d,a,^ !r^ a,.aaa,t
dr' at "

"],.

(3)

.(, !a".,\)x,
,. z )1

4e -(6, - rcxrop xinerlr.rHon MoMeHTy Brd{euoro

OclaHlIirt AoAano( B +oplq','li (3) _ qe e-teMemapHa

po6ora BiA MoMeHriB, ffri Bnltrnarorr fiiI Ai€xr 3yclrrrl, ulo

nplftmneHi B ro.n a,{,4 i -B; sa qeFrp MoMa.niB, rprdli:llaevo

cepe''iraq, Bi,apbra AB (puc 4).

l+' 
o.,t -'r'*"t ta,)(',le.t v:{atl-

t't,.,d,",i, f 
)dt k tt a,",r p.,,t.! a,i.)t;

lo, )

A!,t dcln rm\ Tn r.mHm

-.-( 1 \ i' | \
1' , :dzt 6n", :dzt I

\. 2 ,] "! 2 )

Cyria tr'Ix dorariKtu r xiHrJetsoMy Bxr,1r-!i 6yae raarr{

^i,t,,\"' \" t ,uiz') +'lz t, Lt1in:1zl
&"d2

Pe.Lni3veMo o.reBr'rAE cfipon{e}firr

li-,. "(* (" |*.')). i*n'
=l,t"E: ,r' (,,4]t8)

To/d Brpas (3) rpead?Bras€Mo y Bmtra.rai:

:-o\+t \z r j=-hux tlz+rtox,,.tz+

l;\:i t",\ " \' 
^- rm',t,Gltlntla' p Y:-tud,

::t .Suz 11,) r lpjz -/Ea,

l'J *r. u4+to^*\aa.a,+f !su^a,+
fi, d1 )
(i\.1^ , -. ;-l- au- -_:+k_'.Tt +h. --K- xt1, + ::6D1,
f n, dr '') dz

Ilpx Buloai pjnIrffb plq' rrcMel{lx

Bci,r clln MoxHa o6luoroRa1]r uiAnocHo

no.rarrg/ iHeprli:Lnbtroi crcre\M Koop

,,IIIHaT, tKa 3HdiOAmsC'l B KOpeHeBOrfy

fepepbi, a ranox BiaHocHo plxoMoro

qeFrDv}foMemtB -logxox) Lz , lJldo

&qq{ 3 L@ro &lls o6sfiorenfir MoMeIrriB

tl 1""')

Pqc.4. Buluelnq Morie

2B



tsi4fii utlvrpirErix clr! Heo6xj.qHo tspnxoBlBarr.r Hacrl'n1ry

oopMyny I17l:

TaKr.rv \unov, ro Blfpa]'y (4) Heo6xiAno cripasa lollarr
Hac rl,rnrr4t Bttpa3:

1,., " 
{$t *1u,. r,.,, r' ) : ui""

CriBBilHorreHHir (4) rrpr.fllMe Hacryruxri !nrl:

(qP u, 
". 

r o.'t !o',")u 
* t, u o.* *

(a'!! *. *.. e.t i a)* * ;, 
" 

tra,

,'- ff a, 
"a" 

- ; r.,nd' * (i;,i") E lz =

t' 
^ 

5,/1,- -'.-.-r.i .,, !,,..)aLu+
''J

[r..,l')-Eu'* t --a, m.
l d/

B cn,rv o3Ha.reHHs iuo,rr.rrr,rBnx nepeMirueflb Bxprr

nt=dprrt oD BH o ,' B' o."il br' rF. . \. rb r
d'

po5orla 3ourirxHir{ cu,'j. Orxe, aup:r.r n.rra e,,:eMc apror
po6om BH,1"ryiuHix drr 6l,re rlanl Br{.rlj'n:

;,t' =ir" !,;a"a" *'lt;r,. i xu" *
"" az i 'oz

iZ"=tt"+r,xF. (5)
MOXEa nepemopran 3 yFrrlBarnrqM Rrrircn8mTerl noxi4loi

:u.w.or*+,*o'rr*u j f ' ! n,a''! n 
", 
!na"

lo61"rxy l12l nacrynam.mrolr

lf '!6i^rz=l +tt'ol.\-91-s, F".
i oz iLd, l

. |0)
tu l-xa,-tl I N at.t '!" xy,)*J d, r-17 -- a '- 

l"'
Te,onr *,r,-ort - r p-sn:r'll,rv HaB"_.mo( Dl,Iru6 qrpa,r|s

A,Lq e,']eMeEraplflfi po6ir Br{,'tpimrix i3oBHi rlrjx c!i"'r, npfi-
ftnir,qstit{ Io BrlineHoro e"ter€fia ftapIraqr, Tn3 }parl'BalHn\r
e revFr,raD oi po6or I hpaiioB s ri.r' \io\r"hI iB, :\r" vo
Hacrynxe Qopr"ry".r1orafi itr IIMII

lT'-nrntz+l)l, "- &d,-
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(6)

I F' " 
i;) nd, + Xti,, i, ) 

n)i =

J r,;'t"a' -lo !\l,' i'ri;!!'r"*-i!"."ur"' -
t" at

( 11)

I,t r,{)).La + }.1r&) L,.

B IlMn, nsfllpo3 4'rasD,cr B c1aTli A"rr 3amlr,Hocri

ro6an.reHo e^rerle,rrrapni po6orn tre:r,nr crrrr i vorenrr, *o
-r-n) L E .o 

'6 
rroly n.D L.r.rfk"cy -0 jm Kr,{n r; ,r^

z: /, lnd 6rzeMo noeHa.rarv F7,U7. (ruc.s).

Brnopiacro!]'Tosn (4.2), ro6ro -d,4. + d4r : 0 ra Bpa-

roBr'fl. dBln]or pttr.r fl.ll). omrrvr l o TrB"-". L

i9
1,,, " {)* i r,.,' r' 1 3 

x *l
(7) 

Hr,ltqe BI4 a'l

t o1
| ^-- Pz P

t( ai 
^.| '" -'n"it az "

Ilicaq uporqeHl vn$rc:

a t' ='l r' !+a 
"a". 

i tt.. !a;a.."r az i 'oz

i9[li. 41,"1*-i) r''!-)*,
;o.?L\ t,t) il ,:,

- ar;. .-
Er'il)i 'b\ n' . Uo 

- 
r i/. -il l UJeI o u ta o ,H "

Blrpajr r 
-rq ercMeHmpnoi po6om BH}'rpillnrix ctr[, r}n 4rorb

I]a Btlitrrelndi e.leMeHr r,:rpnaqr

t.+ = lt' 5i"d, t [.\), : xn, -
(:

I (r' " 
*) a'uz + 

! @ " 
r' 

) 
xtt,

(8) 
ft"", r' )aa1 * 

j!1r,t,t,).

i *L{r, ".^t10" 
- u"ur,,,="-

F,d n J"=, - tl ,60 
"=, 

- t:i ,6d1,=" = a

Pqc. 5. af qoBr ilanopl rJ !rruq\ Nq,klq,

--
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ocKirt('r sapiarii &0 ra 3- - uesarex,Hi raor_rnBi )roBanororatfleoopMoranorcqnxjsh?4la"liTaliaBi4loBilIo

rep.'tiu.m:. o pisn'c i nl,ro e ar.rpa--r' t t 2 r 6y-r" roa i 4o po6onr Il I ]

rirblgr roAi, (om.r BIrp:r.3n llplr Bla:a$m( Bapiaqi-Di 6yr0'lb llFmt\42roff ace ue Jo Jts xnolcm4aavo

AopiBnroBarn l{y,leBj [2, 6]. f, = N'E] + d,j, = UE" + ej,.
-{x6a.{ rq 3 lIepma rBox AoarfiiB oaep]rTsvo pill'snts

pyxy, a 3 peutfi ir .. cunoBi rpalnqri yMoBu. Pz=Pz,zEz+Pz.tJz=Pzltz+Pz.t]2.
Ilepeltrop'jr\ao criBBirErotnelrnr (12) Ao B4a': M" = M;E; + Mi ; = M,8, + M,r.

tlol- , -d ln l--. , tnz =n1z,zEz +lnz.)t|2 =n2,zEz+lnzttr.| _ + D- _ D r -___+ t.>1t 
^d2 +

i\ dt " dt' ) Tyr BeM\'finr 6e3 3ipo.ro( - Oira.r)3ni crnoBi OaR"ropn.

,"1 dnl - - , d,(-. I - 
Bemop nepeMil{eFb t0 ra Bapiaqixr iiorc di{r lp'lacftru

ll ^ ',,tI- t -, Wd, ,,!. lt<r'o !x''r-v rHrtrv !onro\r:

"a\ o'z oI ) ,, ,"ti. --,i..5,t0 d,t"i- t Svoi r 6t

,,, -,.)u,:.:"-,,',.r,'i.':: 
K,H",,,,,,,,ove,, r,"*pi",i,"fa;,"""._

I rr.. . uo)lI)Lo , ' [i/- 
. /, )mtol, =0 crabJu-vu .J.1.r0{ \i L{ro\:

'laKnM'rnxoM, orep,(y€Mo seo'opHr plBHtHIrq plxy r., = r,,i, * r,..i",!tu,i, +!6\t,i, q)
BrqineHoroene.yemaxrpracysr*ene'orosnrelrMli 

" 
;;;;,*;;?*;*,":.,,;*r.n

d t - Ilo}{na np"nc iElr|r }'Brr,'urn:

.:t ' dl'

ur', .. ,,r.,i..i =!r, 
(14) !) (2.'' o , Q t:o' I f ;g'l;-''r' .,s'

Az""AtAaniupaxoBy€MoBiqouj(hprry",nr:
Tars.rM.nirrouoiprtrvaHiBrpa3ncniBna,{rorrrpiBH'+r' i. _ A rlU- _ _ a,

Fqv Buni,re,olop]l.!..ruh:ro\dcv.er{i 
""^):1.1 +duo=t .,du 

- 
6t=^r. -a) rls)

rlnta]{'! n oa,oBi Biao\r,D' J apcy rerL.fli H.i vP\+dsl

tlTl reopeu rpo 3trriHy Kilr,Kocri p)':.TTa 3MiHy r3xel]IErolo 3a axa]oi€ro B r:"'r''qolc ra nepeDopeHt po6orr [11] i

MoMeI y. llc riaB€p/rrly€ npaBlrEIric1l npoBer'leInxl Bmqe Bld{oprifl1)tlrctrr ra6".tr[i]o H:rrrpwmx kocljryci! [10' 11]

Aocln4{eHn ra irInlnfttntrn{ rcpelEqpes ruoao urrc}4fflrlt o Lprir\r) €rro s rir ueBorlv BlLrLa Lkv Oopryrn 3! fik]' Mix

O'h'no 0r'o I i p'- orn r\u ' r{'oB \ttr Q:r,('roo .\m

,tuo oA'wo nr' o4:, ,,I!n
Brl3Ha.reltrrr Afi a,viqnux xapamepncrsK RapxaciB

coEs.fltrD( 6arapeii MeroAoM MorrflBrD. nepeviqers -, (lU)
B ,Hrqe". " rllHr\r'"Hu\ 

^ap-, 
-pp - ,{ hirp(r.io ,,. . , ! n. , t'b,

nrHereli( 6 -soET ur" no B,?irr"roc pisr-*s. u o orl.r' \rctu - i" ' ,
ro,rrmauru 6anxu, ara voAerrro€ roBe{iHKy (ap(acy 3 Ie ,%- BnmH xaprlacy B roeri Cj , 6, nvr noropory

)?al"J'lanHrlr Brrrlarexrn Bflrqe npxnytteHl- Ha ocsoui nepeiieyr,apr.acymaxo.,rorci CZ \
orpnNaHrlx piBHrHr, voxHa orpr'rMart ptA tracrrHH x BeruqxHn,4, B, C, r, F orucvrorrc, BiAfloBirurJivrr
BapiaxriB, rK,'drir'iHtrx, ra( i Ee"riHiiilrxx, rlo Ao.Borlurb 

Qopuy,raur [10], ,ki xapanrcpr.yofl, inep{irtri upak-re
3AirldnoBau o6.Mcre.Hrq 3 Bficoxi { crl,'rreHeM ro.nrom. pncrJ,tr{r nonepe*roro nepepby Kap&cy CE..flrJrro !p:!\f.

Ars po3B ffaInre uia konk?enroi a.Ia'i cooplry.'ro€rro raT14 o,qcp:aiaui .loprryrn ( t6) (20), ro MII Mo)rc 6yr.
n\4ny.ha,lrp olvs fneAi.n." roo-o n"o6r.rr,o -p .,"ro!.n" o r , .;r.i ,no,-v arui.
npea rrB/||r B. i"h,lori{JKfop rrvoiur' "' .-\' ri. .t)
po3Kn4,ioM .rep$ 

Qhr.r.rHi (pea-'IrHi) (oMnoHeHrr, sK1

Biaocsrbcs Io nalDpMoB:nom cl?jry. Bucnoelsr
Ocri'nv opm i', i',[' s 3aramHor{' Ee oproroHzrr;}ti, 1. 3a.rocyeenna nplrHqflr) rrotKluRriri ncpelrtuLehb

To r{e ycxr?rtfib€ rrpoqeAypy o6unorennr+ cxaaaprtltx AoqintHc Ar]];l Brr3fia'Jer+Lq MilHocHL\ xapaKepucrn]| Ta

Io6l'rdB. TorycnosarAf' c!r,!oBi Oamopx tsGHa'ra€Mo'Iepe3 xaprnr€p1{cnrx xpt:xtflx xo,lrBan' Mpm.je-nane,rei;i C6,

Qir"r]lBHi 3ydrl"aq, ro6m ri tli Bj?'IHoc{rbct Ao f|ronla,qol| sfKopr{croBy]o.{r,t ix Axr aHa"[i3], np)rlHor |rnrAnBoi

HereQopMolaHoro craFy, Ae B(a:aHi oprr.I Ba€MEoopro- Hrl],qrxelrb IICE-

ronarBHi- An-q nepexoAy Ao pe,ru:ru <!i:n*rlx re.luurH 2. 3 aHa,rby npoBeaeHln reope LnqHr[ toc.rr:6eH]
Ifoxna HiKopncTafir Miupfitllo Hanptnfirlx xocllr+rc]ts ltm Blfllusa€, xlo&,]r cTnrr.fiom a6oFHa,vi{roro pcroparl,sr$'

6aarcr.rru aeoopxoaarroro i'. j', f' ra releQopvonaaoro (apxac CE cii,A rrpe cran,.rsr]a >rK aeer'e o.qHopi-]Ht,

i,i,i.cralir rapxacy CB 3a aEano €rc 6a3ficy Aeoop- npoclopoBerino
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rlll
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(17)

Iiacy

(18)

(19)
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r. r1l
'. rili+i

(20)

r!L\y-
:6tnt

' Kapnac aavirln€fi ci{ 6auoro r o,llriopj,itHoro Marepi:r,ry

crr,loro fionepe'Dtoro ]repepfi y, rrcpcrKicHi xapnKr]pncrfi rcr

thu .dJ.r rp\'. ru'lcru -r or'

oopvl,I, I]to Bpixoryrorb cTPy1rrJ?y. r,Ic\axi.r}d :-ip:uotpnc

Tfifi i lurMeryrffiri nap:L\rerpu Ko,r{xrorc erc\rem:L D pery,s-

Tari olepnq{o1}{r He"]idiiripieHnrHr, xro orurcyor, c} ricni

3ir'Ilrl{l np\'Tr,L,r6Hl Tn rrom;Ionxnj Ko,Tfinarnrs Xaprracy.

nponoHoeani QopNv,'r4 na ocHoBi jx{L\ rroxsa popa-

xoB]naTr re riID,y'Il clfiod i.acqropM:a nixapirKrepucruK{

o 8L-r o6!oor.a 1q.),"$F.'"q i qlrp rui Biodi-ItL:
ro9t1 rcLpracy.

Ha ocHosi oAepxafivx piBHrrl|, Iio{lHa orlepxryrarr'r psr
o. r0{H,\ o,{r L hr! .u .1-b: u h'p:n , a6.ro. " '\

t:x i Hc,riHiii1n,q r{)onoAl'rn po3pa{l'ol{ Heo6ri.Ena xapal{-

repncmx raptvrcy 3 ]!6rl1].rr{rmr rioro Bq.lpitlrHmro rc\lno
hvBa 4,1.\iP i, 

^H 1,\a rHH'.$"nP\rPHrIB ,"h-f\

3.BL-. pH,rIH:.r'i .,1:r'<-rF- . I rrtrriB
mHc.reji CE iacroclrBnmlrri nMn npn {par"n{ir e(cl|.rva-

"'ii r/HiB" 1"6..c roiar oe r '" "rrr^ rp1r.t r. r.,n.\.u.,rA, jIIt,,-Lr'
Il€rtaleHHr npyxHfiI KoruBaHb xapRaciB r.1Hcrefi CD 3

lpa--tsaIn crr nnarrflra eKcn.rl,?'laulriDfi\ Hru:l]n-ixets Itd
Hrne{eHi B crari tsI11lra.Eoi o6rp1'rnoryror lurpore:acro
c\'Brxnq Ill4lI.

Alrnpll Bb,U:lIclmr rrcxtxHnloro 6"remrapu,rra ::rc+lo-
rqeqr mAe,rorr llr r(r]lrya,venr]l]n IIAH y(ptr]ninrrDoll€c

cop),, noluopy dr,l3rdo-rnreMaT1l.{e{r 'n Ha}'K.t{.@. K?uoFv
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