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B nOc~enHRe ro~ nna nony~eHHH MaTeMaT~eCRM CTpOrRX peaynnT8
TOB B nHHm~eCROll TeOpHH KBaBTQBO-CTaTRCT~~RHX CRCTaM ~pOKO RC
nOHOayeTcH MeTOn HCK~~eHHH 60aOHHHX n6peMeHHHX. Bocxoa~tif R pado
TaM H.H)30ro.1JlO6oBa.H H.H.Eoro~6oBa (~.) /r/./2/. 3TOT MeTOn rr03Bo
JIHeT rrony~aTl> nHHaM~eCKHe ypaBa;eHHH nJIH (lJH3U'l6CRRX Had~naeMLtx 
cpellHl'fX OT orrepaTopOB B rrpenCTaBJIerum reil:aeH6epra. OrrnCHBruoJlWX Mo
neHOHYll "aTOMHYll" CHCTeMY, B3!mMOneitcTBYKlIllYKl C d030HHllM rroJIeM. n 
peaYHOTaTe npHMeHeHRH MeTOna CTPOHTCH nepapXHH RHHeT~eCRHX YPaBHa
HHll:. B ROTOPUX ROppeJIHUnOHHHe ~HRUHH HHaillHX nopHrtROB no onepaTOpaM. 
nell:cTBYiJllIHM Ha nepSM6HHl:le III - nonCRCTeMll (BeIll6cTBa). 3aBHCHT OT ROP
pe~OHHl:lX ~YHKqKH BllCillHX nOpHrtRoB. - aHa~or uenoqRH EoronID6oB8 
n;JIH Rl'IHeT}fq6CRRX ~HR~it pacnpeneJIeHHH /3/. PaCllSnJIffJI ROppS1!~OHHHe 
IPYHRI.Om. MOlitHO nOJIY'lHTI> 3aMKHYTYKl CHCTeMY YPaBHeHHtt. OrrnCHBaKllllY1l B 
BH6paHHOM npHdRRllteHHR nHHaMHRY CHCTeMLt. B ~acTHocTH. C nOMO~1l MeTO
n;a HCR~~eHRH 6030HHliX nepeMeHHliX nOJIYQeHO H3H1llH06 hfaT9M8THt1eCROe 
orrnCaHHe npollecca B cHcTeMax cBepXK3ny~aTeHOHoro TRna. H~on~eeCH 
B COrJIaCKH C 3KCnepHMeHToM. B TOM 'lHCJIe C YQ6TOM H60n;HoponHoro 110
peHlleBa yumpelmH. BJIlUIHR.fI HaR8'IKH, BHemHHX RJIaCC}fqeCKHX nOJl6ll:, MHO
r~OTOHHHI npolleccoB /4/-/9/. 

HacTo~M pa60Ta nOCBfIlIIeHa npHMeHeHlW MeTOna RCRJIIO~eHHH d03OfI
HliX nepsMeHHHx K OITHCaHRKl 3BOJIll~H UByx.Mon;eJInHliX CHCT9M, npenCTaB
~ 3Ha'lHTSJI»HHll: ~3}fqecKHll: HHTepec. 

I. MQllEITh BAI'HEPA KPl!!.CTAJIJIA C KDHKYPill'YIIUW>rn MEXAHli3VIAMM 
PFJIAKGA.l.U1.H 

B pa60Te BarHspa /ID/ npen;JIOllteHa MOne'll> RpHc'r8JIJIa. B KOTOPOM 
'l8CTHIlW B npBMeCHliX lleHTpax MOryT HaxOn;HTl>C.fI B UBYx COCTOHHHHX C 
pa3~'lHOll 3HeprHell:. TyHH6JIHPOBaHH9 MSlItny 3TKMH COCTOHHH~ odecna
'lHBaeT nOn01!HHTe1!l>HHll: MeXaHH3M peJIaKCauHH KpoMe o6~Horo ~HoKHoro. 
ITPH Od~HOM RcnOH030BaHRH RBa3HCllHHOBUX onepaTopoB una OrrHC8HRH 
2-YPOBH6BO~ CHCTeMH raMHJIcTOaaaH pa60TH /IO/ n;n.fI cnyQaH OaHott Mo
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S = "> 6.. S±::= J6-± {. =Cf-=L:.(S 1-+J-\H=Hp +-Hf:,. + HAp t (I) z. .:;: Zt , t, K ,,£ I, 

rite Hp = f (~ +- 712aJf!l2EJ-l1rc.; - q,OHOHHHl! raMlIm.TOHUH, 

t j. 

HI1 =-iJ. SZ! 
l' 

s.lteo!. [Q,PJ= it. H == 2. (t1tCk t-p~ c/).I1F 
It 

.IlJI.fl cpenaero 0'1' npolISBOm.liOrO onepaTopa (f). ,neitoTBYlOOIero TOm.KO RS 

HI. = IJ, 6x - TYHHem.HHtl: raMlIm.TOHllaH, ? ne,P9MeRHH9 /'1 - nonCHCT9MLl, B npeltCTaBJI9ImH reits9H6epra nOJIY'laeM, 
I 

- raMlIm.TOHHaH BS8lfMO.lteitOTBlI.fI. 
H/J.p =*dz Q 

BBOItH OTaHnapTHHM 06paSOM 60soliHHe onepaTOpo il.Jt+ 1tJIR: OUlIOaHlI.fI 

q,OHOHIiOR MOItH /11/: 
a=y1llW Q .~ 

+ t 'mwliIi 

pt= 11-!M Q -i~ 
npl1lXOItHM R raMlIm.TOImaHY 

H = lie.) pta t- /). rf)( 1- *- ~ (a++a), (2) 

~_Iv.ti : 
.... -"'IEmOJ . 

BarHep paOOMaTpliJ:BaeT XapaRTep SBO.1lJll'(HlI OBOTeMll C rar.mm.'l'OlllllaHOM (I) 

npB pasJIlI'lHliX cooTHomemmx napaueTpoB /j&J, A H * . 
HMea B BHttY npolI~TplIpOBaT!. TeXHHRY pa60TH C MeTQItOM HCRmoqe

rom 60S0HBHX nepeM9HHHX. orp8HJf'llll4OJi OJIY'laeM DJl:OCTlI BSlUiDlo.ltelcTBlI.fI: 

1< « 11~ 1.« Ii6) • B TO lite BpeMR. 0606uunf rar.mm.ToBllaH (2) lia OJIY"IIait 

MHorn MO.1t WoHolIHoro nOJIR: :II N npll.MeoHHX n;eHTpoB. HCC.nW9M l!;iUI8MIiI 

BY C:IIOT9M1l 0 r~TOImaHOM 

H =-21i6Jk;t1K (3)+I1/: +~? f5x;. +fL~k~z/(//+tlIJ. 
.IJ.JIf.[ 60Jll>mero kY.It06CTBa B nplitMeaeHlDI cTfuI.lta,pTHoll Te:xs::Jm:a: pa60T /4/-/9/ 
npo:a:sB9~eM npe06pasoBaI:IlIIe 

6 z - ~ , tJ'x--dz. 0;- 4, 
COOTBeTC'fBY~ge nOBOpoTY 0091 KOOPItHK8T. 

rar.mm.'fOBllaH Hamel S8Jlau np:a:06peTaeT BlI;It 

H=Z Iit:VK4,t(/~ -IJ, '].dzi + "5I-¥ttlt+-(J,,)(tJ/+Oij. (4) 
K t T'k 

6/= OXl+-l~i , 6;-= 6Ai -iffp 
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rrpBMeH.fl.fl OTaHltapTayD MeTOnaxy C HCKmD'le!meM 60S0RHHX n9peMeHHHX, 

yp8.BHeJme t

~::sO> == ~ <[V HffJ> +PL. ~dre~iwl;(hl~<{~rr)[({JrJ),C/(tj]>+
J 

l k ~ (5) 

+(1+N')<[{J(+{t), (){t)]CK{r»} + 

~ . 


+ -/;;-{ Jdr et4J.«t-r)[(ft-M)<C/(fJ[(r)t~Cit)J> +A{<CCi-r~ tt'tJJ~+~>J, 
t., 

I'lteA!;:t1~~)-ll. OF - H8'lam.RM TeMUepaTypa !fJoROHHOH nonCHCTe-
MbI • .IlJI.fl nepexolta R M8.pROBCKO'M,Y np:l:l:6Jl1'[lKemno nO.JJOlmM 

S1-(r)::::- ST-{t) .e-it(r-t~ 

S-{r}-::.:s-(t)e itr.T-t~ 

OTRYlta CK(r)-:= CI;{r) tbJ. frr-tj-£ (S'ttJ-S7tJ/!Pt #(f-f), 

Vlcnom.syeM npe,nCT8.B.JJ9!m9 06 a,n.:a86sT'lflteCKOM BKJIlO'l9HHH BsaHMoneHCTBH.fl 

B MOMeHT t()~ -00 R npoH3B9neM SaMeay 

fJre±i{UJ-tHt'-t)_7ra(OJ-#)- ~ J(K-{}). 
t"

0'1' OYMMMPOBaHlI.fI no ~HOHHHM MO,naM nepen~eM K HRTerpany

?... '-- r'/np·f/i£ J.. kJ!dk. 

OTc~na .flOHO, 'lTO 'lJIeHH ,...., J'fUJ + f) BKJIana B OROH'laTem.Hoe yp8.BH9

!me Re ,n8l13T. 

llony'laeM yp8.BHeHHe B MaPROBCKOM rrp:a6~eHHH 

?~O>= i~ <[~ H,..,]> + vM-
tl
<"s+[t?JS++S-J + 
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+JJ(1+)./kA) <[S-rt-S~ D],s to> +)J{1+-}/~ )<S-[&J J'+-+J >+ 	 YPaBH9IDIJ'1' (8) If (10) OOPS3YIDT 3aMKHYTYD CHCTeMY OOHKHOBeHH1iX ~e
peKUBaJThHHX ypaBHeIDIH OTHOCIfT9JThHO nepeMeHHHX 

+ 'Y Nkl!, <[S++:i ~pJ S->} (6) 	 f'=<Sz >, 
1 
.. 	 Y'r. = <S+s-> . 

rIle RCnOJTh30B8.H1i 0003H8>qeIDIJ'I' llnHIlaJThHenmerO HCCJIenOBaIDIJ'I' CHCTeMU YPaBH9IDIft (8) R (IO) BBeIleM 
~ 0603RS'IeHltJ'l':"A~' ct-, 

A=- fill (1t- NJ;) • 
}I- V~:A K/ _ V !J.I! ~ £ 

- J clie - JeSt' *4' 	 B-=£v. 
CHCTeMa SanRmeTCJ'I' B BRne A{A:;fl'1 UJ:fJ( t~K4)_I} = I /{bXj)( ~F) -I], 
~ ::; - A 'V( t- B1IL. 	 (II)TorIts ItJIR (t) =+- Sz IfMe9M 


..::.....,:..:""-"- ::::.-£V (1+-£~)<Sz>-)J «S+t+-(sj!.,fS-:-s1>(7) { ~= -£gY l£ +- PAy/' .

' CHCTeMa (II) l'IMeeT PIHTerpaJIll;Bmtt9RHH 

H3 ~3~eCKHX coo6p~eHHH MO~HO npeHe6pe~ 6HCTPOOCqH~PY~ 
£ 	 (12)WYHRUltfIMlI «)~>. <{S/~ YpaBHeHlte (7) ynpoIqaeTcJ'I': y, +I.e :; am¢ == C 

11 JIeI'KO CBOI(RTCJ'I' K o.naoNY ypaBReHlDl'IJ<.sz> -=-);Y(1·t-/l/; )<Sz> + fv<S-rS->, (8)'} t- '''6 (I3)+,,-	 tfF-:::: -AYf + /3[C-1/) , 
llOJIaraeM (p = S ~. llpeHe6peraJi 6HCTPOOCqHJrJIl'IPY~ CP9IlHR

MR, no.ny>qaeM YPaBH9fm9 OT KOTOPOro SaMeHO! DepeMellRO! f:::: 11 +- £~ nepexOI(RM K Ta6JIJil>qHOMY: 

!'S"S"""S>= £;1 M<sf-S -f/;;-> -£v(1i-M-~)<.s/~+S-:""£S:>- '1'+81. 1l 
= 8.lJ£, 

:A (9) 	 £ ,l£ 
r,It9 J) = 1lP + C •- £11 (1+~/)<St:S-Sz-2 Sz£> +-£)JA{,d<')'~1'Z-S+S>. 
Ero pemeHlle C Ha'laJlJ:>RbIMl!! yc.n:OBHJ!MlI t = 0 ,JI =!" BHlDICHBaeTC.Il B BRite 

(CM. /12/, WoPMY.n:a 1.23)
~eJIe0006paaHO as ~SHHOM 3TaITe IfCDOJTh30BSTb paC~eDJIeHltJ'l' 

_ ~ BJJ +BJ)£ t1J8:tJt)
<s+-~-sz >~<.s+-S' -> <Sz> , 1- BJ) + BJ''' tJ (.13 JJt) 
<~:> ~ <S:z><Sz>. llOB9It9HH9 pemeRHH ypaBHeHltJ'l' (13) Cy~9cTBeHHO SaBKOKT OT Ha~

HHX yc.n:oBd. llpe.l1ll0JUU'Wl B8.~BOe COCTomm9 "aTOIIRoA" nOltC.CTe...IIp:ilXoltllM K YPaBH9HBll 
paBHOBeCRbD( C 'l'eMDepa'l'.}'pol (),." nO.llY'laeM .lVi.Il CBo6o.ItBoA 8HepI'llll .. 

OltKH DpaYecSHA ~eHTp~<S+S-:C:::-"y<s~> <S >+1v (1+/V. )<S >£ (IO)'i t" 	 z:tA Z' , F=-B ked-4r- .
M £r?M 

B ypa:aHemm: npeae6perJIJil Nk4 no CpaBHeIDm c <Sz>"'N. 	 Torlta B Ba'laxAHOY OOOTOHHKH 

<Sz> == <J. fYzL> =-Nit-=1 tJ It, (I4) 

" 5 

http:BHlDICHBaeTC.Il


H B npeItlIOJIOlltBmm < z.. tf. 
t 
' "t-CJ:-> ::::: 0 

l;J;j j 

<: S +:~-> l= .lj (1 +- tit £~H) , (15) 

CHCTeMY YPaBRBHHI (II) C Ha~aJILHHMa YCJIOBHRMH (I4),(J5) JIerRO HCCn9

ItOBan 'D'fCJIeHHO. ITpn nOJIQlKl'ITe.ll.1>HllX OM OHa OImCHBae'J,' 06l:l"lHll~ penax

QauHOBBHA npo~ecc. xapaxTBp ROToporo OnpeIteRReTCH COQTHOmeHReM 19F 

H (}", (pJIc.I.2). CHCTelyfa aCHMIlTO'l'K'l:eCRH CTpeMliiTCH R COCTOJIHmQ, B 

ROTOPOM '1,; = t I" = It(1+M</l)yf . 
U I{l
de) 

'V", Itt£ 

-  f£ 

)'" 

o e /I 6 a III 1; Ilr~ 

Puc.I. PeJIaRCauHOHBH~ npo~ecc B CHCTeMe rrpH 60.ll.1>lliHX Ha~aJILHllX )VI' 
j'-6,IP' t ________,f 
1fJt!~~ 

" 3 
t 
I 

5' IP Iff 
1£ 

£0 £s t 1t1-~ 
J 

Puc.2. PeJIaRCauHOHHldl: rrpo~ecc B CHCTBMe IIpJI MBJIliX Ha~a;n,Hlix}lf • 

Y~THBaR o~eHKY Be~HH TYHHe.ll.1>HOrO MaTp~Horo 3JIeMeHTa /I3/.~, 
~TO B 06H1IBltt YCJIOBIDIX .1 « &H (pHc.2). 

ECD lite B"aTOMHO~" IIOItCHCTeMe C03,Itan cocTorume, OIllICHBaeMoe 

OTpH!(8.TeJIl>Ho! TeMIIepaTYpoi tJ", , nOBeIteHlite )'f H fE • RaR .fiCHO H3 

CYllieCTBOB8HlitR: HHTerpaJIa ,ItBRllteHlUI (12), npHo6peTaeT BB.It, XapaRTepHHA 

.ItJ1!I CBC'feM cBepXH3JrY~aTe.ll.1>HOrO TmIa (pHc.3). 
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PHc.3. 	PeJIaRCauHOHHUfi npO~BCC B CHCTeMe npH OTpnuaTeJIbHHX 


Ha~aJI:bHllX Y( . 


,llJISI CHCTBMH C raMaJIbTOHHaHOM (4), BHIllICHB8.Jl B ESHOM BHItB 1iK>P

MaJIbHBe pemeHlIlI ypaBHeHHl ItBRlItBHIDI .ItAA 6030HHliX onBpaTopOB, HBTPYIt-


HO nOJIY~Tb CB.fi3b f 


<a/tt)t1K (t» = <a/('C)aJlt;}> + fL.! r.J(d?:/~;4'.t(r-'~(4t(rJ{~;;' 
1;,1;, 

OTKYIta, IIpeHe6pBr8.Jl <(S±/>', rrOJIY~aeM 

E


2.. < a/(i)t1K(t»:::. 2.~(ttJ )-f +- :j.l < S +-(t) S. -(t». 
~ 	 K ~ " 

COOTBeTCTBeHHO, "CBepXHSJIY~aTeJIl>HU!" IIHR 1£ OIIHCHBaeT nepeRa1lRY 


3HeprHK OT "aToMHoi" R IiK>HOHHOtt nOItCHCTeMe, ~TO nORasHBaeT B03MOllt


HOCTb reHep~ IiK>HOHOB H 3Ha~TeJIl>HOrO H3MeHeHlitH PBJIaRCauHOHHHX 


n'po~eCCOB B MO.IteD BarHepa RpHCT8JIJIa C npHMeCMJ. 


2. 	CYI:IENJlYOP~[(EHIJ,IDI B 2-YPOBHEJni rnCTEME C Y'IE'1'<H 

KOPPEJIffIl}fOHHHX ~Y'HKI.Ufrl BlCllMX ITOPJI.lllIDB 


PaCCMOTpHM npocTeitmyD MO.IteJI'b, nOSBOJI.fiKlIIIY1D OIIHCHBaTb cynepPJIy

opec~eHIJ;iIll. - raMH.JI'bTOHlitaH ,llHRRe B npH6Jml1temm Bp8IIiaJlllielM BOJIHH 

ItKff CaCTeYH, Mano~ no CpaBReHHD C XapaRTepHO~ ItJIHHO! BOJIHH(/4/./14/): 

Hf)={.1i'4a,/aK+h"c5J R3 +<'lK (R4/(+ RQ/). (16) 

3It9C'I> R<>J. =f 	~i. , o(:::::.;± ,3. 

J2 - ~aCTOTa peSOHaHCHOrO nepeXOItR, 

ROHCTaHTa RBa3BCllHH - WOTOHHoro BSaHMoItelcTBH.fi.lie 
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CnpaBe~nHBU KOMMYT~OHHHe COOTHOmeHRff 

[R-r /rJ::::.RR 
} .~ , 

[ R
3' 

RJ:.J= ±}?± 
. 

MeTO~ HCK~~eHHff 6030HHHX nepeMeHHHX CBO~T B3y~eHHe ~H~H 

CHCTeMH K paCCMQTpeHRD zepapXRH MaPKOBCKEX ypaBHeHBi 

;t <(Nt» -Ii <[1-111 (r), &(t)] > = 
~ r {<[Rt-{t)JJ(tj]l<-rt» + <Rtt)[(f}(t), .R7t)J >J, 

r~e 060aHa~eH.O H'1 t J2 R3 • 

naHHM Mo.~eJIL xopomo Hsy~eHa. HO B CTopOHe OCTaBaJIca Bonpoc 0 BJI~

HlIli! IWppeJIanHOHElbIX 4\YKKnd BUCmHX nOPmlKOB. MeTO.llRR8 pa60T /4/-/9/ 
.~aeT B03MOlKHOOTll> npocToro ~CJIeHHOrO aHaJIHsa sToil npo6JIeMH. \l)8KT)(

~eCRB HyEHO CPaBHHTb pemeHHR paSJIKqHHX CHCTeM o6HHRoBeHHHX ~epeH

nza.JII.HHX YPaBHeHHtt. 

a) 3aMKHyTaR CHCTeMa YPaBReHRH.oTHoOHTeJILHO KOppeJIanHoHHHX 

IJ!JHRIJ;!tit He BUrne 2- ro nOpfl;ttRa no onepaTOpaM R.., (Tpa,~OHHO HCnOJIL

syeMoe npH6~eHHe):,,= <R3> , ,£= <R1-R-> . 
HCnOJILayeM paOneIIJIeHHe < R +R -R 3 > :::::: <'R +R -> <Ra '> 

i..1L =-£r'llf I7t (17)
{ If-= ilr'f~f( -I;r'e . 

6) 3aMKHyTaR OHCTeMa ypaBHeBd OTHOCHT8JILRO xOppeJIanHOHHUX 

4\YHRItlIi!: He BHme 3- ro nOPmlKa: 

+ - < t -f) "'If=<R3>' 'je-::::'<.R R >, f:.= R R ""3/' 

liIcnOJIbsyeM paCneIIJIefWI <R+R7<.,£>!:::: <ll+,R-J( ><R. '> 
" l II, 

<f(+-R-j(tR->:::: <R+I(-><R+R-> 

-f#-~ -.elfl! 

1tfo-~ lIr/s-ilr,,

*'-:::::'/"81( -£/~E-lr'3 -t-V/'fll . (18) 

8 

6') 1(=-<1<3>, YE!=<R+'I<>'J'a=<R-t-R-R3>,'jII'=<R/> . 

< n+,,- oF + - .e
PaCnenJIeHHff J<;: K 1?3 >:;::: <I< R ><R" » 

</( t-R-R tR-> ::::- <R+R <:Rj(?-> 

1f-~-£rJ£ 

~=J;r" -i;fjtR 

~:::;lf;Y£jtl-£r,£E-sr~ +J;rYI: (19) 

:~f=-/;/13 +£11£ . 

6 11 
) BapJrIaHT paCnenJIemm, o6'belUlHflIOII(:Irti 6) H 6 1

) : 

<RtR~3E>::::= 0( <R+I{-R ><R,> +-f1-d.)<R-i-R-> <R3f >,3 

{)~ ci ~1 

#t=--£r!$
*= IIlfts -f;rfl: 


~-=.o(./fr"ff +(1-dY.f;'f£fJj-£/'f/-!r~ -t-I;Ffe 


~== -Ifrfa +- £I}e . (20) 


B) 3aMRHYTaff CHCTeMa YPaBHe~ OTHOCBTeJIhHO KOppeJIBnHOHaHX 

4\Y~ He BUrne 4- ro nOpfl;~B.: 

+R- +: -D1"-::::< 1<3>' y, = <l? » !~ = <R 7.( 1'\8'>, 

'ff= <R:>, y-s= <R+!(-R/>, 1£= «RTj(-) 6> . 
PacneIIJIeHHR; 

«RTR-)J!R3>r::: 0( <(R+R.-)e><R3>+r101)<RtR><R+I(~>; 

<!(tR- Ra3>zj< R1-R-Ra£> <I!"> +(1- R)<R'i<-.R..'> ~'>
.1', 3 a , 

tJ~oI~f 1 O~.fi![..I. 
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"J1t-=-£rYe 
?t == IIrJla - lIr,£
1¥= IIrYs-£f'f,-!rf3 r/frfe 

~;:;-lfrr3 -l- £rJ''' 
{¥!- ~}.lfrrs", +(f-J),flr/sJlr -1£')t,;t-fR/f$

-ti.1tlYt,,-{f-dj-II!J;:f3 +£r'.A-lfrf~ (2I) 

~;;;CI·srrtJ" 1- (f-a)'JI/£11-JrY6 +J/fS'-ltljta+-ti'j'£ .... 
B CRCTeMaX YPaBBafillU (I7)-(2I) nepaMemrnepf , ¥£ llMelOT OD;PlHa,ROBli:lt 
\flPlsPl"IecRl'Iil C~CJI PI npeD;CTaBJImQT Hmt6om,um:li KHTepac. Mx nOBen;afille ilC
CJIa.D;OBaHO 'lKCJIaHHO npH 3Ha"l:9HlfRX napaMeTpOB 

N=fO IP 
, r==5-IO£. 

HaqanbHHe YCJIOBRR SU6HPaHPlCB B BHD;e 

Ii = 	/II 11 = 1.1 'II ::: li! v. == )/£ v.;:;; 1i! 11 = All'
,f.£ 'I E IV7~3 £ ~~, II ,~s If :1tfb , 

"l:TO cooTBeTcTByaT nOJIFlOCTblO RHBepTlIpOBaBHoit CHCTeMe H3JIY"l:aTeJleit :0 


OTCYTCTmm KOppeJI.flIJ;Pm MelKn;y HHMH. 

IIapaM9TpIi of ]lJ:} Bapi>HpOBaHPlCi>. 

Bw{HCJI9HRR nOK8sa;m RD;eaJIbHOe COBmmeHHe nOBeIteKWr Jlf :II Ie .ItJl.ll BC9X 

nocTp09HHHX IHCTeM ypaBHeHRtt. BpeMR 3~D;eplltRR CBepXHSJIYqaTeJIbHOrO KM


nyJIbca to. \flHRcRpyeMoe no npoxolltD;elfiIl) ,,. "l:epes tJ • COBIIaD;ano BO 

Bcex c.uyqaa:x IIPH onTHMaJIb FlOM su60pe mara no r ItO 4- ro SHaRB: 


t/)":;:. £30' 0 _fir/I. 
B TO lite BpeMR npn dOJIbtmIX BpeMeHBX SHaqeHHR ",. HJle. nOJIY'lemrne :os 
Cl'ICT9M YPaBH9mrlt (I8)-(2I). YXOD;RJm B H9\fli1.3Pl"IecRYIl 06JIacTi>, "!:TO CB.<I
SaBO C HaROnJIeHl'IeM SU'qRCJIHTeJIbHotl: olllll6lm. 3TO CBPlIteTem.cTBY9T B nom.
sy npBM9ReHHR TpanKUHoHHDro npn6KHl1teHHR C pacn;enJIeHReM Tpotl:HHX ROP
penRTOpOB, nOCROJIbRY BlC~aD; SUCmHX KOppenRTOPOB Hecy~ecTBeHeH. HO 60
~ee C~OZHHe BY"l:Hc~eHHR MOryT npilBeC'l'R K HCKaMeHBll pesym.TaTa norpem
HOC'l'.R:MII aBM. 

AB'l'O,I:II BHpallt8lll' rJIY6oK,Y1l 6JIarOD;apHOCTi> A. C.lIJyMOBCROMY sa qpes
B1f<[aitHO nOJIeSHHe 06CYlitIteHHR. 
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