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Mexaunea(us u snexrpnQuraqül ceJlbcroto xo¡såctsa

f, n. KbIo,
¡{H}KeHep

taflbBaHH-
opMaqu!o.,
opMaqile¡'I

pAc¡tET coEcTBEHHbIX HAJlPfxEHI',lü_ _.

B TAJIbBAHHIIECKI'I HAPAUIEHHbIX COEPAX

(Þ ?rsøKc-x[IvrLIqecKI'Ie npoqeccbl I I], npotexuloorlt 
-u^ -

qecKI,I OCax{ÃeHHOiM MeTatJle, Bbl3blBafoT oõ'beMHyIO ÃeQ

Koropyto óyaena "uttuàti 
óbótt"""ooü oó¡erlHoft neQ

oca,[Ka."""öää.t""Hnaq o6beil4,nas ¡eQopMaIInÍ ocaÃKa He Mo)Ker ltpoue'

*o¡"* cso6o,qHo, H ncsToMy s-rá'nssaHøqecKl{ HapauIeHHbIX Teflax

Bo,3HKKaIorco6'cree,HHlteHanpgx{elnn' . -^r^-,.^,,,,n',
.A.sa¡orøs Mell{Ã;';;6.t"ì'n"oa oólevluoft ..Ãe+opMaqøeü ocal-

Ka r.r reMrepurypnoii o6r'euuoä ¡eQopuaur'reüt uogeo¡qer nplt pe'

rueHL.IrI .saÄaqø oo onpã¡"ntHüø cooôreenublx Hanpsx(eHøü^s ra¡r-

BaHLIqecKI'I uapauteHUltx TeJIaX [Io¡]3oBaTbcq peÚeH]IeM coorBel-

õi"y*tüeft sa¡äqu repMoynpyrocy t?'^91' - --^-^.....,^.-.
paccrvrorpruna csa,ia¡a peruenøe noflqpHo-cø*Y:llluloü .ea'u'aqu

repMoynpyfo.r" on"' ä"täråîñ"ir- ó$ipot, Korop-oe B 
-Äa¡uneü-

ureM l4cno,lb3yeM rlpI.{ peuleHøv gap',a:c^r/ o coócreeHHblx Hanpá)Ke-

Hr{rIX B raflbBaHl',lqecKl',I Hapal]¡e-gsoü cQeDe'

II otrnpuo-cu**rriï'ioi-looo'o teþruognpgeoc'u ônn nuo¿o'

tnoiiioíi""iûtpoi. Þuó.*orp'lrM noflylo c6epy' onaqHHy-Io H3-n'KoH-

î;;*p;;.ä"*- ".ãipotHuï 
c'troee,-:r¿xoÄquylocs roÃ ÄeúcrBüe\'

noJrq'Ho-cnmue"pø.i'oto'oJIs reMllep aryp /- .u p aettolt'ep'blx B'Hy i-

iä;Ëõ pi ;';;ãt"ero pi Äae¡eHnü (puc' 1)'

Ä¡s i-oïo c¡os BBeÃeM o6ogsaqeults:
fL-t, I't_ nHyrpeuHuü I'I Hapy)I{HbIü pa¡uycu cnoa;

e(,) ..- ¡useüsas ÃeQopMallnt;
T(') - cÃBI'Il;
U(l - nepeMeuleHLre;
q(j) 

- ssP¡laJIbHoe Hanpfi)Kenne;
t(j) - xacaré¡¡noe HanPslKeHI'Ie;
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E, - tr,t oÃYnb Ynpyno_crl'I;
p, - noe$QrluHeHr flYaccoua;
l,- roaQQ14uHeur ¡usef¡uoro renJlOBoro pac¡xnpeHutl'



-BseÂe[,r c$epøueci<yrc cilcreMy t<oopÃnHar r0tp, Hârr,âJro r(ottr-
poIä connaÃaer c qenrpou cQepu. Bc¡eÃcrelre noJrfpnoü cømver-
pupl cÃBLInil llì, ú?, t,f'/, nu.ut.rrbubre Hanpsx{enr{, .t!ì, "/ì, "::)
fl repeMeilIenr.rs o[t', u'l' paBubr HyJrroL. a e['): "l), o[t):ouJ,
npHrreM AêSopvrauuw

",, 
: o#'-, 

eu(,): +, (l)

LI Hanpfl)Ke uøa olt' , oj') rnnørcrcn çyuxunaMH roJlbrKo or r.

'o

p
n

4u

ri

4

ti

f.
'¿1,

n
P¡¿c. I

Heroropuri cnofi i cocrâBinoü cQepbr MolKHo påccMâTpr.rBâTb
KaK oÃHopoÃ'Hyto rroJryro cQepy, HaxoÄrrrqyþcs noÃ ,qe¡îcrsøèrvr "ril-
JISpHO-CprMMerpr,rqHoto rroJrfl reMfleparyp ø paBHoMepHbrx BHyrpeH-
Hero pi-1 r4 BHeuHeto pi pa,4,øaJrbHbrx younøü. Hanpnxeuur u
lepeMerrle_Hr{rr B rar(oft c$epe oÍpeÃeflsrcfl no cJreÄyrcrqøM Oop-
uy.navr [4]:

-(t\ _ 2Et 7- , E¡C, 2E¿ Cze; '- - l4t' tt l=.2¡t, - i+ t¡, ' -rt '
(2)

,
8it

oÍ¿): #h \r,- o,t) t#, ,EtC2-r l+r¿r ' -¡;
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TÃC

(3)

t
r -_t rt i:-i" ) a,trzdr (1 : 1, 2,.,., n). (4)

î t-t
OnpeÃe¡fln fiocrofrHrrbre r.rHTerpüpoBaHlIs C1 u C2;H3 ycJIoBI,IIi

l"!)1,'-,,,--, :Pl-p lcft) l,-,,-Pu

Buecro (2) ø (3) norlyrrnM:

6(/) : -,28t-r L_$¡
rt - r1-t

,? - ,ì-t
'$Q,,1,-,,-r,7*

, r3¿pi- r?-tpçt
----4=4,

(5)

n(t)- E¡ | zP +o3,-,
"o'- t_r,, I ,l_r?_,

rlrl'-r . pt-pt-t
,? - ,?-, --- rs- '

rY

# (7,),:,,-l Tt- q,

, rlnt-r\-rprt 
,-r--4:8, ,I ,u,-,

- rì-t

4
+

,14-,
7-E;

. Pt-P;t .
2ra t

+ (T¡),-,,* Tt
ul!) r * p¿

-:-
r l-p¿ q2rl I t -zn,l:ü L-' 

+ r,
.J

I

, | -2v.t-r----D-
Ll

rlrt-r?-tp;t ,t*p¿--Ê:E^ rT X

xry (6)

(i 
= 

1, 2, . . . , n)i Po:- Pl, Pn:- Pir;
Heøseecrubre ycltJrHe p, onpeaônum ø3 yc.nonuü Hepa3pbIB-

HocrrÌ paÃøarbnbrx fiepeMeuleuø,ù sa ltoBepxuocrflx coltps]Kellitfl
cJloeB

ll6

[u!)1,-,,: [ua+tt))-,, (i: l, 2;,..,. tl- 1). (7)



l4,ononrsyn yparBI{eH'l.Ie (6); nonyun'u 'nr,fecro (7):

l-u¡ r?-t t ( t-2rt-. 
-J? *'nf ' 7:4; t¿-r - -3- l--7, ' -f;-dt r

, l*Pr 'l-t ,l-2t'r-*, . ---t-,-+ -zET ' ;T:l; -r -E*t -T-*r--ry-

+ff ,=)u,nE; #P¿+,:
"t 

t r\ 'ï*t: 
T:it-J \t ¿)r-rt- E;:T

(Tt+t)r-rt+t.

P,r:- Pi)'(¿: 1, 2,..,, tL-|i Pa-- Pål

.\- -\

ì

,¿-l

a

\rr\
tl /

\\
\I

l
I

tt l¡
It t\

I

7ã,

ç
a

rñ,

rn

P¡¿c. 2'

Cøcrêua ypanuenrÍi (8) cxoaua c cucrer¡oü yparuen'nü rpex
MorMeHToB B reopllø Í{epa3pe3Hblx 6a¡ox q _peuaercq MeroÃaMI'I pc'
IlreHr,rs urcreMbl rpexqJleHHbIx ypanueunü [5].

C o 6 cr e eunore flanp nwe Hun I nuo zo c,ttotinoü eant eanutle cKu rl,a''

pøt4euuoü cSepe. PaccraorpuM creÃyþuylo BaÃ?qy._ !,aud roJlll
c$epa, cllasHuas ua å naorporublx cJIoeB (puc.2). Ha ery c$epy

lL7



raJrbBaur.rqecKø HapaullBåer,cfl n-k c.noes. IlpeangnaraeTcq' qTo:

l) r<axauü cfloü crtatu c coceÄHllMiI'I cflroÍMI'I no [oBepxuocrlM co-
nprxenør; 2) e npouecce HapauluBaullr Hanpsxeuufl B Mare'
puaJre He BblxoÃflr sa npeÄeJlbl yltpyrocrll. Pãcnpe¡enesøe co6-
crseH,uoü o6teuHoü ÃeQopMauuH ctll4raercs noJIflpHo-cI'IMMerpl'lq-
nnu. Tpe6yercfl oltpeÄ,e¡l,tlb co6'crsenu¡le Harlpfl)I{eul'ls B Ka}I{ÃoM

cJroe nocJle 3aBepIxeHLIfl npoqecca HapauHBaHHq.
Ilpoqecc tarbBaHI{qecKoro oca)KÃeH14s MeTaJIJIâ paccMoTpt'IM

KaK HenpepbrBHoe HApaqpLBaHøe 6ecrOne,q,H6 TOHTKHx aleraeurap-
Hbtx cJIoeB, B, Kax{ÃoM I43 ItoTopbIX nocJle 'HapailIfiBaHøg [poTeKaIoT

$usnro-xnrullqecKI;Ie rpoqeccbl' collpoBo)KÃârcuuIocs co6crsegHoi'I
o6reu,Hoü ¡eQopnaaqueü.

flepeueuHiltr''B flpo'uec'ce,HapatquBaHI'Ie Hapyxttstü pa'Àuyc

csepn o6osnaqul,I qepe3 R, a co6crBen,Hble Hanpfl)KeHllÍ B gJIe-

MeHTapHoM norpauuuùou cJloe ltprl'I rnapaqøsaHI'Iü l-ro c;Ioq -
uepes orff ) (i : r,0).

Hanpøxenus B oJIeMeHrap,HoM crloe r i-ro .no" (Ry9. Z¡ no'
cTeneHHo MeHgIOTCs nO naepe rHâpâuII'IBâHøn cQepn. Henocpel-
crBeH,Ho nocJle HapalrlxBa,HIlr (R:r) B HeM Bo.3HI'IKaloT Harpfl>Ke-

r+r4fl |- "Íf 'l ^ . HapautaBaHLIe orleMeurapHoro c¡oq R np]I
I r'' I R:r

r1R1r¡ r{ llpl¡ r*-t(R1t'n- Ãoíaailfl'er B SJIeMeHrap'HoM cJIùe

r coorBercrBeHHo Hanpsx(e'Lt, fulf' ø d"(,1'

cyvrnrr,pyr ø,cxoÃHbre Hanpt)KeHI," ["]f ']o-¡ I'I e¡eMeHrapHbIe

rrprøpaII{eHI{ n d'o(,!), do(,l ,nonyurl4M ÃJIs 'B},Iqrl,IcJIeH,}Lff oxogqareJlbublx

coõcrseHH¡rx Hanpflx{enrirolt) B 3fleMe'HrapnoM cJloe r cJleÃyltruly}o

Qopuy,ny:

a\¿,¡: ["jt)ln:,*
L òa\+,

lL-in-'d uj/ o*, (e)
, ,r17

R+xf
rÃe
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j:r,.Û,
L =1, 2,

mf m-l

Éf 1 npn L=.1k,

l{l npn L>k.m:

rnt

J
m:h*1 r m-l

ttui
at*\:alLrt:0 npn ¿<å.

flepeueureuuR ø ¡eQopnrrauHH onpeÃeJlslorct raK)K-e 
-cyMMH-

pona"ø.m cbornercrnyrcuøx gJIeMeHrapHbIx npl4palqenøü. Hanpa-
i,lep, Ã,nn paÃpIaJIbHbIX nepeMelqeuøü sa nuyrpeu'ueft noBepxHocrl'I
cSepu (r:rs) I{MeeM:

ui: lafrtli-^ : !
Òui*

n

-TF dR (10)



,[l¡q' sbrqucrennq Hafipq>Keullü "]1' r.r eJreMeurapubrx npupaue-

H,uü a"(,!;'. a"(,f;), aa;* [cnoJrb3yeM no¡yrreuHoe Bbrlile peuleune

sana.uv repMoynpyrocn4 ,qJIs lr¡soroc¡oüuoü cQeprr. Cqøran s nP?'
,q,e,nax HapaxleHHoro sJIeMeHTapHoro norpaHl¡ttHo'lo cJIofl co6-
crBeHHyro o,6remHyn le$opuaur.rlo Lt paBHoMepHoü, nony.uae'u
saÃaqy o repMoyrpyrónr' paBHoBecüu usol'o'c¡oünoü c$epn
(puc. 2) co cJreÄyþuløM pacnpeÃeJIeHReM reMneparyp:

/: 0 npr¿ ro -( r.-( R; t: y: coflst, npu R-<r --( Rf dR,

^.r4e pz : + ecrr co6crseH'Hafl ¡øHeüHas ¡eSopvrauus ocaÃKa'

3ty ur¡ãuy peuuM Ha ocHoBaHI4tI Qopuyn (5) u (6)' C roq'
Hocrbro ¡o 6ecxoueqno 'Marbrx BToporo nopÍÄKa LIMeeM:

o!{) :0, o[z) : a[Í) :- +y; (l t )

r¡-rl,
^ ----- oltt Pz¿O*
Rt - ,i-t -

fxr:t2daltt:- _F
/13 - L-7

xrydpL2,,

da[!t:-+ #a{tpz¿p-
x ESL arLr,,

, t r \ rsr apf*l - r\-rdp|), ,3L rïL-,
,iaif :T--S_d;x

.. dpf)-dp(Pt
X-

rú

X

'"r'"L -l_E-E;

R'- rl,-,

X

ro-|

(12)

, tr\ rtdp|)-rït_tdp(Pt,a,of/-T-r

' dPL*l - dP(P'
. 2rc

doî*-Ey ,|,tp|') - r\r-rdtf)1

'3t - '3t-,
¿py, - dp9t,?.,ur-,, l*¡r,

' 2Er

""- 
itt-t ,8

(13)
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(L:k+.1, h*.Zr 1.;t,"fui m-L*l; L*2,, .., fri d,p[u-g¡.
3¡ec¡ dpL2r-e¡eMéHrapnoe paÄøaJrbgoe ycr.rJrr.re üa no-

BepXHOcTII CoIIpfl]I(eH]Iq l:f L_t lrptl Ha.

d*n u dpf' -#.ä:i:ii"t;'îfï; coorBercr'e'Ho na

IIO,Bepx,HOcTrX COnps]KeHHfl l:f L_, H f :f ,
npr4 HapaIIIilBaHø[[ /1¡-ro cJr0s.

[;ra onpeÃeJrenr.rr erreMenrapHux ycunøft dpL2r, ¿pP, vt d,p']tt
us (B) no¡yqøM (c rouuocrrrc Äo 6ecxo,uequo MaJrbrx BToporo no-
ptÄKa) cileÃyrculue ypaBHeHr¿fl :

1. _ ¡r¿_r
2Et-t #hdpL'),-+(

rït-t - r3r-z

rtz-t , I *¡r¿_r
I- t 2E z-t

-3r t-t_---_---:___:- -J-
,3r--r - ,3r,-, IX

| -2u, r1| - -tL 'L-l I--=;-' na_r5 -r R3\
n'-q; )

l*p¿
:-õÃ'--e"L

dqf)t *

l_IrL
=- tL

(L:k+1, h+2,..., n)i

. ,lr, !, oR
Rs - rL-t (14)

1-p¿
2Et þ,;¿pÍ\-+(-t=3

,l*p¿-r -28;
-ù
' l-l-fl-E;-r | -2p+t rl

+Et+t ,?+t - ,?

+ I fp¿+1-.õ.Þ-
'"1+l +:rdPÍ')*äî"

-3x# dzÍl\:o' (r5)

(l-1, 2,...,L-2; d,p$t\:0); '

Taxuu o6pasovt, n oóuleu cflyqae cJle,qyer ÃJIfl pelxeHnf 3a'
Ãaqu peunra n-k pa3 clìcreMy rpexruleHHblx ypaBneuøü, ,npuuev
KoJrr{qecrBo ypaoneuøü a,ci.IcreMe flocretten'Ho yBeflI,I¡IøBaetcn or
k'Ão n-1. - -:'
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Buu¡e Mbr paccMarpuBaflru pac¡{er B npeÃeJlax ynpyrocrl,I. Pac'
cMorpøM Tenepb cnyuari, Kor¡,a Marepr{aJl B npouecce HapaIrlHBa'
Huø c$eprt BbrxoÃLlr 3a npeÃe¡bl yrIpyrocr]'I ToJIbKo B gileMenrap'
HoM rrorpaHH.rHoM c¡oe. Tarcoü c.nyualä IaMeer Mecro npH ycJIoBtIu,
vro Synxunu F, (Rù uMelor oÃr.rHaKo'Bbrit 3uaK, xoropuü B rpoñre'
x(yrKax r¿-l :( R -( r¿ He I.{3MeHRercn. flpu co6¡to¡,es'øH STolo
ycJroBrrs Bo Bcex cJloflx, HapauleHHbtx paHbue 3JIeMeHTapHolo IIo'
rpaHr.rqHoro cJrofl, rrpoHcxoÃtrr y[pyfaq pa3fpy3Ka I,I, cJ¡eÃoBareJlÊ,'
Ho, rroJryl{eHHbIe Bbrtrle $opvrynu Ãeüctsøre¡¡H¡1, KpoMe (l l), no
xoropoü paccr{HrblBaercs coócr,BeHnoe Hanps)KeHlte B SJIeMeHTap"

HOM IIOrpaHLII{HOM CJIOe.

Ð,ns pacqera coõcrseun¡tx Hanpsx(euøfi e oJIeMeHrapHoM no'
rpaHr.rriHoM cJroe øcno,{b3yeM cJleÃyrcuue a3BecTHbIe coorHorlleHl,Ifl
reoprüH MaJrbrx ynpyronJracrHqecKllx aeQopiraauøü [6]:

2o\Ll
or,t, - o[¿) : iir; I,Ít, -.tr)] U: 1, 2, 3);

oÍL) :<Þ. [e!r)] ,

rre a(,t), uÍt) rJIaBHbIe,HaIIpfl)KeHI4a Ia ae$opMaqHI-I;

a\Lr-4V [,Ír) o|tr], +l'Lt¡- oår)lr+ [oá.r- alL)12, ( lB)

(t6)

(t7)

c(L)
I [.Í'I -

1/T_.ã_
ó i'+ )- T

Q¿ _- onpe¡'e,reHHaq ÃJIfl ÃaHHOI.O MarepÌIaJla synrqa'r,
inofl yq aeM atl ll3 oIIblTa.

Cpe¿unn ¡eüopmaur¿s e[r¿) cespaHa co cpeÃHHM Hanpfl)Keuøeùt
oú¿) saKouon ly.xa s ¡rc6oü craÃøu Ae$opuaUøü

.. o(L).6.r:W tP., (19)

r¡e (¿ - o6reuu¡rft vro¡y.rru yrpyrocr'I{;

KL:T6=NJ. (20)

.Ã¡s 
sriqlr'cJrenr¿fl co6crseHHoro Haltpfl)Keuws o!*t) B gJIeMeHTap'

HoM norpaH'r,rr{HoM cJroe npø Hapaur¿BaHuø l-ro c¡os (puc. 2) e

Qopvy,rràx (16) - (19) non-araen: otz) "L't 
: o(L), oá'l - .ÍÍ) : 0,

et¿): etL): e[t):.0.
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TorÃa floJllt¡¡¡¡4;

clL) --olt¡, ìsK, I (21)
ojr) : -+ l2p, - u(,r)1, 

)
rÃe

evt : (D;1 [ojz)], (22)

T. e. ¡,IHreHcLIBHo'crb ÃeQopMaqufi ett) sttr^)I{ena qepe3 r.rurenc}rl-
Ho'crb H ârrpsx{ennå oj¿).

B c.rryuae ¡useüsoü anrpoKcr{Maqnr.r (pøc. 3) 3aKoHa ynpoq-
,HEHüfl HMCCIVI:

e[t) : 30t

"(L' _ ^(Ll
"(¿) I 

-l -" 
--i.ç 

' Àr_
upø ejz) >- r(r!) ,

rÃe o(¿) - npeÃe¡ TeKyrlecrlt;

npu ejz) -( "j"'),

E,or:26t';;;'t',

(23)

(.25)

6f

6Í¿):

dolt):-
delL)

npn e(z) >.jÍ). (24)

I-loÃcrae¡sq Bbrpârxe HHfl (23) B

(21),,ns¡yq,¡¡a'P¡¿c. 3.

Etþt
| - Ir.L

9Kt
4LL +9Kr-

nPu ejt) .-<.tÍ);

{Ir[ej"r)-2p.1-oÍ,)i Ípø elt) >- 
"[!).

o?12

E -a,

Tarø¡r¿ o6paeona, np'u ejr)<ej"r) MbI no¡yqLUII,I BTopI,IqHo, Kat{

r.r ,cJreÃo,BaJro ox(lrÃarb, Qopuy,ny (l I ) .

Oruerølø, qro noJIyqeHHbIe BbI[Ie Qoptrynsr Ãeücrs]ite¡¡H¡t
raKlxe ÄJIs cnJIoIxHoü cQepn (ro:0).

PaccnaorpuM ÃaJIee'{acrHuft cnyuaft.
Cþepa c oõHun4 ea,nblnHuqecKu HapauleHHbtJvt c.uoeil^ B oroM

cfiyr¡¿s n:2, h: I 'u ¡¿s (14) cne^yer

1t¿

ln9
d.p\z) :- 6$ (l - pr) +'&1 dE, (26)



rÃe

,R
l¡

rP-7

(27)

l-lóÃcrasriø nupaxu"r.'126¡ s (12), (13) I,I Bnecs 3areM no'
ryr¡engbre 3âB,HCr{Mocru e (9) u (10), noJlyql'IM:

o(1) :6$ t#

o[r):39]=j,/-

ti (p),:r,

2pu+ p8

----;-
P"

(P)e:r;

(28)

(2e)

(30)

(31)

aeJ:2+l-; r,

aP:Y#gLP*[of2)]c:pi

oi:*(p)o:r;
.P

P:f
Pr

o[2)Er

T*aT dÉ;

a,E"o,: s11;fffi=¡; ' (32)

HanpRxeH,un no Qopiuynari,l (28) u (29) yaon.irerBopsþr ypaB-
HeHr.ilo paBHoBecl{rr

+++þ,7os):o' (33)

np aHHrrHbrM ycJIoBI{sM' 
[r!ti]o:*:0, [oÍ?)ìp-* : 0, [o[r)],:": [o[2)]r:p,

r,r ycJIoBLIp Ha IIOBepXHOCT'I,I COiIIptl]KeHI,IÍ CJIOeB

[o!1)]o-r 
* [:tt)]o-r.

1?3



[,[,)-"Í)1,:,:+(p)p:r*[olr,]r_, (a4)

rÄ,e

b:2 [l - 2p, - $ (1- 2p,)] + tl +pr -* s(l *r,,)l p3. (Bs)

Hanpnxeuøs o(,t) uoát) no (28) yÄonJrerBopflror raKlKe ypats-
HEHH}O COBMCCTHOCTI,I

*!*l:t-t^\:g. (g6)dp \2 , "u)

flo¡crae,rnfl Hanpfl>Keuun ol2) H o[z) ¡o (29) n (36), nonyuuu:

d I "':) -^,r,1 - 
d-tqt-ç L-z- + "'u"l 

: û {3P + [o!')]E-p]l' (37)

Tax,ønr o6pason,l, Hanpflxeul,tfl B HapauennoM cJroe He yÃoBJrer-
Bopsror yciloBrzro cnJrorxHocrrì repMoynpytofi, saÃa\ø, Koropoe rrJ-
rryqaercs us.^lQ7\ npø P:0. Ha¡øque qJrena 3P' e npaeoü qacrrl
y,paBHeulrfl (37) o1uacr{frercff reM, rtro 'B pe3yJrbrare 'npeueõpe-
)KeH'r.rfl ,6ecxo.HeqHo Ma,rbrMH BToporo lI Bbrc:urêto noprI.4Ka ,npH
Bbt,BoÃe Sopvy.rr (l I )*( l3) ,ur,r roJryq,HM pa3pbrB oKpylKHbrx Ãe-
$opruauuür y noBepxnocrr.r conpfl>KeHøq gJÌeMeHrapHoro norpaHnrr-
Horo cJlcg rr ocuoBanüs. B erolr JIetKo y6e¡ørlcR, ecJIø lroÃcra-
Blrrb coorBercrByrout{e ,Hanpflx{errufl rro Qopnay.naru (ll) úr (12}
n saxoH lyra.

Ta,x xaK,nprlrlreHrr.rMO,crb róoplryn (ll) u (12) -q,1rr BbrqøcJreufirr
co6crseuHrrx Hanpfl)KeHøü s cSepe c BecbMa roHKHr{ raJlbBaHr4-
qecKr.r HapaueunbrM,rlotpaHrlqubrM cJIoeM He Bbr3brBaer cor¡genøit,
TO HATII,IqøC I-UIEHA 3I" A NPANOü TIACTH YPABHEHI'Ig CO,BMECTHOCIH
cJIeÄyer cqrÌrarb oco6esnocrbio pa,ccl{arpznaevoü saÃaqfi.

.^^Eclø ^ c$epa ronKocreHHaq (po * 1,_pz * I ), ro Soplry.nu
(28) - (30) npn6.rrø>Kenuo nepexoÃsr B crre.(yrcuue:

olt) =2x (p*po) (Pn )p-r, o!1) = x (P*)o-1, 
I tUUl

ol4 =2 (p - c) P*, o[2)= P* * [o!2)]e _c; I

aî= rrtff {"*),-,, (39)

rÃe

ÕxpyxHoe HanpelKeHr{e :npeTepneBaeT
X(eHI'lg C¡OeB CKar{OX, pAnHEtil

oQ)dE*.
E-c'

P¿

c:l__x(1*po)

y [oBepxHocrr{ conpâ.

(40)
P

P*: 
.[
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C,odcrnes,Han ¡aueå,Haq ÄeQopna,{øq ocar.[Ka fJ¿ onpeÄ,eJlflerca
no aKcnepr4Meura;rbuo lr3uepeHFrbru ¡eQopmauuqM uJrH nepeMelqc-
IHI,I9M, NPOI,Í.CIIIE,4IIIfiM NPI{ IAflbFAHII4qCCKOM HAPATIHBAHlIH TOHKù.
creuHbrx reJI npocroü $opnnu. B qacrHocrÃ nilfl onpeÃeneHøø Br
Mo)K,Ho, lJ3Mepxrb (Hanpr,rnnep no rrpHHr{r{ny <<tø.qpaBflüqecKoro pbr-
,rara> [7]) pa¡,]raJrbHbre nepeMeuleøun ui" Ha BnyrpeHHeü noqepx-
rHO'CTII TOHKOCIeI{HOft CQeptt, npOI{ClUeÃlxI,le ITprH ee taJIbBaHI,tqe-
cKoM HapauHBaHI1,Id.

.[,nø ntr.røc.neuna Bz no saüÃes,uoü ng onura Qyu,r<qnlr u:,(E')
no.q,craBrìM Bbrpalr{enre (26) n (13). B p$yrrbrare ûo¡yr¡rM:

oçz¡ - -s3- az; Ë3 duI'
n ro lz de $2\

CoorseTcrsyÐqafl npu6nøxenHaø Qopiuyila Ãns, rdsxocreuHofr
cQepu røMeer BI,tÄ

o.,'=+- + + (4s)

Tenepr Bbrqr.rcrreHr.re F¿ no Qopiny.ue (ll') u,rrø (12) He npe,q-
craBrqer rpyÃH0CTII.

Pacno¡araq Qyuruøeri ai,(E), Mox<Ho Bbrrrøc,'rr.rrb co6creeH-
HbIe HanpqlKeuøs s ÃauHoü cQepe. floÃcrae¡sn ( \ n (28) u
(29), no;lyuum:

p'-på -.
-r^ '\u)")t:e,,

3*t (ai)¿:,,;

o(1):

oo(tl -

2Et
3 l_pr

lEt
'3 l-pt

alz) = 26, e'- "tz [ (¿i.)e -p, - (ø1")E-o] ,

of) : -!!- lZ;- [ (ø1,)E:* - (ø],)e _el - o' ,', *
x 4¡ t":,lr-,¡ .

Ec.nu rupalrenr{e (43) noncraBrlM B (38), ro ÃJrs pacqera H,a-
npaxeHnü no¡yrrr¿M npnó.nnxeruHue Qopuyntr:

at,=l\, Çsl (uî")ç0,,

n['r =* #ï @i")*e"; (46)

(44)

(45)
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ør2,=el, l,,1 [(øî,)s:*- (ø]")E-,1,

ag?t - L . &,[{r;,),:,, - (ø),)E-o * k - c') ft x'
x ("1,)r-ol '

t2= ti 14=Jtz, þ¿= Chll\t <0 ¡

|:o= 090, p2= t,05

0.e4 0,96

(47\

- (L)
0j,ry

48

46

qb

-4?

-q4

.oi

L
1o+ f=qe8

T
R

T

Pwc. 4.

, E,cJrrlr Qynxur.rn ui,G) nocrpoena B p*yJlbrare o6pa6ort<n

orrlblTHbrx ÃaH.Hbrx, floflyrreH,Hblx upfi SJIeKTpoJILITIIqeCKOM_ gnø, xn-
Mr¿qecKoM clÃTr4t4 Hapau¡eunoro cJlos, To llcxoÄHble co6crseuuue
,Hanpfl)Keurrs s cnsroff oó¡acru orpe/I,eJlfeîcs npu \ai,)t:w:0 nc

Qopuyre ß5) nnu $7).
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_ B xaqecrBe nprMepa paccMorpHM qacrH¡ui c¡vqafr, KorÄa
B2:const. llpoøseeÃs o (31) øureipøpo'ra,H¡e npn o(zi":const, gâ-
XOÄI,IM:

^(2)p: jå- ¡ !- !-z_ , (4s)

r. e. co6crs.""i. 
"rno"*.n""o ouoffi"þrc, no norapuQuuue-

cKoMy 3aKoHy.
Øurerpnpyfl Är{QQepeHrlrzarrbuoe ypaBHeHr.re (42), nonyuørv:

,r; : +. {r 1¡ };þ- .,¡ ù u3 Ç,.-Qz

p¿crrera no npu6nn)KêHHl¡r,M Qoprraynairl (AB) t4
43) 'saxo¡una:

P*:o(2)tnffi;
ui.=,r,*.fft"*

.IL¡s
$o)ø(

(4e)

(39) Ir3

(50)

(51)

. Ha pøc, 4 lpr.rBeÃenbr arlropbr co6crseu,H¡rx Hallpsx{eH,Ilü u tpe-
Qør nepenreu¡euørl u;, npø t9:1; prt:tt2; Êz:ionst<0 1o{zi -: const)0) i Po :0,90; p2 : 1,05. Cn¡ouruuvr 14 Jrr4lr4fl,Mr4 Äanbt
3rrropbr coõcrseuH¡rx uanpnx'euui,t ø rpaþøx nepemeu¡euøfi ui .

paccqr.rraHubre no ror{rnbrM $oprraynana 1ZS¡, 1ZO¡ ll (ag), , nyniii
ri{pnårMr.r Julrrr4flMt4-no npnõJrø)KeHHbrM Qoplaynau (38) n (51).

Øs rpaQraxoB Br{rHo, uro npø6.nuxeus¡ré $opvry.,,ir 
'o6..nuur-

Baror npr.{ ['¿ - po <0, l5 yÃoBJrerBopHre¡bHyro roqHocrb.
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