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B paooTaxlI-3/ 6tmr1 noJqtrenu ;n;11cncpc11ommc cooTHOllleIIMfi 
. ·.. . > .•.. _.. ,. ., . .:· I,')'.,.: .· · .. ; r ·•: ' ! . , .. . ; .. • 

;n;Jrn pea1nu1u · T1-i'ria t a,.'.:i-6,~~ a-~~J:-1:::·<J! 1 
) .. l.(irn rrpo1.;eccoB 

. ·: ·. .·,·, ,.., .\ ··,.: :. ·_; /.' ··: . ' .. · . \ . .' ' . .. .. 

( .. ~{+~7 t!+';f+ i ,, •·r\,Ij · 1wT6pt1X H0Ha6JIIO;n;aermfl O6JiaCTE Il~~: '' 
onpe;n;e.ner-rn1ix '"ycJIOB11HX OTCi7TCT.BYGT; n paooTe/4/ ObIJIO ;n;aHo ;n;o~· .. 

Ka3aTeJI:SCTBO p;I1CTiepC110rIHhIX COOTHOlli0Hlili1 .. 

B pa6oTe Ki gg le., /I/ cAeJiaHa ~OIIbITita o6ocHoBaTr:, ;rr;ncnep-

cr10HHhie COOTHOillGI-rnrr B OOJl.(eM CJiytrae Fa ocnonamrn HeI~OTOpoiii Teo-.,. 
,,.•· 

peM1i',.06 aHaJII11T11tiec1wM rrpo;n;omimHHilr, ,:)~OTopan nprrnnTa 6e3 ;n;o1maa-

TeJI1>cTBa.. O;n;ImIW, npvl BbIBO,n;e :C(l'ICnepc:ubimHX COOTHOill0HHti ;zJ;Jifl 

Mrnn.10ii Maocu J3 pa6oTe K iGIJ Ix neJiaeTcfi 'Heo6ocHcBaHHOe frnep

E;i:(eHHe O OoJiaCTl1 aIIaJUtI1'Ht!HOCT11 nupmrteHMfl (6 •?). ~- 0Bp:sv1 C 3TMM 

paccy:1:q~emrn 06 anaJIHTHTieCH:OM Ill)07\0JIJK8Hvm ~l!']rI6J)CliIOH1ILIX COOTHO-

lll0HHti_. Tepmn ;r(ORasaTeJr:oHJIO CJ!:JIY ··c I( i ~C1.?e. §· ?t. 

HacroamaH.paGQTa,nocnrrmeHa rrocne~onaTeJIDHoui~paccuoTpeHmro 

AaHHcro :13onpocn. •c·fiP¥1 · ::iTmf ;n;.rrn onpe;rr;e.1:cmrocT:-1 ML! oy;n;eI\'!tpaccMaT-
1 . . 

( 
•. _ • f If ') }) pnnaTb . npoIJ;ecc ,. Ji + p ~:,.,.., 1: -:-1, -+ p .. accMo~rp~mte; ;n;pyr11x :-:• 

npor.:;eccoB THrra ( ~ + & --r a./-t- C-,. d) BTIOJIHC anaJtorLfllHO. 

B ianLHeilweM hlhl 6y~aM MCilOJI~30EaTL o6oaHaqeTIHfl, npMHflTUe B pa-

6,o' max·/ 2-lt / •~, . (', ,. 
i • :~": 

' ~ 
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.. ' ( . 

§ r • ~!!!i~M~~nn£~-~!!~!!!;!!!!Q!'.Q_gJiQg~2,Q.g 

: ;·; . ·{) , ·~ ... _ 

ITycTI> : p r+ ;.,f 
•· . .. I 

4-:-vIMITyJI:&ChI HYitJIOHa .B HaqaJI:&HOM n KOHeq-,, . . . . . ' .. 

HOM _COCT?~~liflX,, __ a .. : i. ·' j , 
;n;m1iwx . M03OHOB COOTB8TCTB8HHO • 

i.- 4-nunyJihChI na;n;aro~ero M ~o-
Ey;n;eM · pa6oTaT:& B cMcTe1;~ Bieit'a · 

;ZJ;Jifl HYKJIOHOB 

p+ pj== 0. 
11. 

B 3TOti Cl1CT0M0· IlOi\OlK.HM 

- . ,. '"': . 

,._.,., 

(I.I) 

,. 
'•·' 

. '-· •'•· ~ q'~e10·· "··1'=e-~w.· (I. 2) :-
.'·r',; · 0.. . 

1
. · .• ,'.:: 0 ·.:• . _·;· .. 

BBe;n;eM BeKTOp - ' . . ' . . ~::: ,. . 
~ ••✓ ' • . ; t· 

4. ~ r ., 
--,-1 

/ f. -5 I .. ~ ") ( .._) ~ = 1:: l e i - e. i ·.. -= o, ,1, , .. 

L) 
:z., --.:t, ... : ~ 
::-A =-m ·., '-' . ~ .. ;~~ ;_ 

(I.3) 

.. (I .4 )· 

-; -;-:,·JJ.Jiff7 Mayqemrn, ·aHa.Jfi1'.Tl1tI8CKMX; CBOMCT:i3 ·aMilJIHTy;n;hl npo~ecca 

(9I +-p -,,3Jj+'lJ·+·p 1

) 'HaM· 6y;zfeT Heo6xb;n;m.w paccrioTpeTI> KMHeMa

TMity': q)liitTMBHOro. rrpou;ecca, KOr'Aa· 4-MMllYJII>Chl . tiaCTMI.l; onpe;n;eJieHbl ' 

CJie;n;yroinMMM COOTHOillEHin¼n.m: . 

1
/J.t ,,~ 

-a - r = 

<. ~> 
7:- m.11 lJ . ..{, 

Ch, "s . ' 1, = 't<i:- 4/'1 0 I p¾ p'"= f'1" ·er. 5) 

f'11 "'.fa "CW.(,3 +mt-~'I, (I.6) 
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r~e q; - HeIWToputi napaMer.rp, 1coTopu11 6yJJ,eT onpeJJ,eJieu Hmxe. 

,TT;rn peaJr:sn:oro rrpouecca Heynpyroro paccemrnfI (9'itp--:tr'+1i1- p') 

<[·- 'i: :«A JI., I ,t 't:- + l-r1 .t, -
0 7 .1,1 Clw, . .., , . 11v tJ. 

Bne;zi;eM BCKTOp Q 'CJIC'AYIO!l(:WM o6paaoM: 
,-

Q = j/2, [(i-f)e-3f (i+t)e"ifj ;, (I.7) 

(I.8) 

(I.9) 

(I.IO) 

" \ ' ' ' ·, ' 9 '6y1.1;eM I10JI:030BaTI>C.fl B JJ,aJIL49M~eM BMGCTO B0KTOPOB 

B8ICTOpam-I Q 1f f1 : 

9 !e-3[Q-(1-t)~] C 
, ' :· r . "' L\ 

I I II 

Ey;l\eM cw{~HT:O, \I'ro BeKTOpbI : L,p, q, P, i· ,. g, 
,~-

•. CBfl38.HbI sarWHOM 

coxpaHeHl1fl 

f I I/ p+ ct= p-t-i·+ ct ; . , JI .,I2) 

B rrepeueffHLiX \ 
·, 

• . ·, .., .•• \ 1,· "",I , 

P:l'CJ): ... ,Gr ·-i( ~ ___ .(I .I2) Mmrm£ duT:& rrpeo6pa30BaW:~ 

(I.I3) 
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0TCIO,na \nOCJie 3JieMeHTapm,IX Bhl'C!I1CJI6HH11 Haxo,1.tI1M: 
. . 

/4, f ~ c.4 ~ .Ae +·tX-+ s "i", ·" 

- - --Q ==) e +Lri, 
·(I.I4). 

r.zte 

tn: f- =- cc s/i r-f m{l Cos dv . 
·• 

·. - Z 5 p Sui,°'= M:-j5:t+ 7v p ;il s 4 3 Cos 0(, 

- 2f:.cli f p Jini = M ll2J - /5 ~ + t ff :£13 s 4 J CtJs ~ . 
•·i· 

f "S If I I pm,,. Cos a, = ( pzr) . 
(I.IS) 

J\ .1,_ tu~ Q~- la.. 
~ 

~ Li ~-. . ·-, 
e Im·, 'l, :. Baam.rnodp.Toroiia.JII>Hhle e;n;:VIHH'C!Hble OpTbI. 

A 

. )I.JifI .ztaJI:&He~IIIero HaM 6~T He06XO.ztHMO BbI6paTI> 'Cj TaKMM 

o6pa~ou, tITOC>bI BhipaY.te1rne Q + l ~ 6bIJIO MeH:&IIIe HYJIH: .. . . 

QJ.J+l~=-
m ,t c- /. ~ . r M~ ........ .t, ' er: I /"_ ' 1 =l, . 

S '[ 4 +ls n, 's° . + l:- ,. -p +<vp nf• 5,,_ 3 '-VUj < 0, 
in;c/i.A-! . J.jic4J S-iuoC (I.!6) --

8To YCJIOBlie· MO~eT 6bIT:O rreperrMcaHo B BH,1.te· 



--- ----------------------

'."\ \_ .•. ,•.··. _,.,,,,, ,t,, -.:t., . 

. (-';, ,Js4 "r + [ Mp- P s4 f C,;,s«.+ m~ S-ih, ~ F[.. + 

-t- < ( t1 ~ -l ~J 1J ~( o --
(I.I?) 

.. · :. . 11 p-t 
tI'.l.1061r cymecTBOBaJI HHTepnaJI 8Hatiem1i1 Cf , ,IlP!'l IWTOpbtX BhIIIOJI-

~ -

HflJIOCL HepanellCTBO (I.I?), Heo6xo,zi;HMO H ,zi;ocTaToqHo l!T06bl 

( f-<- t1 tl) :' 

( M :-f-t)sh~ <"'1m~pws:i4 ,zJ;JHI 1 > 0 
(I.I8,) 

(M~~p~shr}J J < J.m,.f Siu/';, )lllll J <.O • · 
er . 

YcJIOBllJB (I .I6): BLIIlOJIHfieTCH, Itor.,zi;a - i JI6JKII~ M0JK.z(Y KO.PH.ffMl1 

JieBoitqacTM (I.I?) 

CC < 'J; < <f . (I.I9) 
: . . ,_· '" ~; - I . ·- -- .t. - _,, . 

B 8TOM. yJiyl!ae B8/H1~HH~ J 6y.z(eT Be~eCTBel!ii~µ~_~Jifl JII09JPC ~et;t-

CTBHTeJI:&HbIX 3Ha'l!8HML1 lu • 

: ·•_ § :: ? • Jll9.!!§.l2Qk!Q!!lihlfi_QQQ!!!Q!Yfiti!1f!_lmf!_illll!i!!tfil!Q~Q.;.,!illQY@.Q.Q~ 
{,.•c,._ 

,,._ 

· wyp:oe;..;;06paa11 sana3nbrnaromero }l onepeJKam~ero MaTp11qnux: 

3JI0M8HTOB ITPOI.\0CCa - -( p+JT-~•-J)~+ 'Jft+-:/( 
11

) -~ . r,1orfr . 6bITI,. 

3aJ:[H9irni/I,2/g f»i~e '. . .i {Qx+LJ ) . 'lb{ ,) .•. . ..... 
·· · T wt( Q, fl)~ J!s e · · · 3 F (x,!f)r/~ol'ff • · 

· aolv· --~ .:·:'. ·,:_ i (Q;x,+Ltff} aulv " ... ,. 

r , (Q,.1)= fl, e .. · .. F {tx-3)o!xol1 (2.I) 

•' '-~ . ,_ 
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r.n;e o6JiaCTt1 MHTerpHpoBaHlU:I r; Li e,/ orrpe.n;e;muoTCfl 

Hepa~eHCTBaMH~. . .... 
~ .. 

. ~-
. .. 
;( 

C : ,){ > :o - (f- lJ)X < 'fl.:;"{.·( f+ JJ l_,r } { . cl ., .. t/ 
_' ... l ' .. j 
.- . .. ., . . ..... --~ .. 

~ I ' 
.... ~ .. ': . . ! 

. C
1

: . 'X 1{0• ,-~ (l+f)-:( < !l .<.~ (1-f J.,r 
(2.2) . 

•,• 

.I(Jifl paccMaTPMBaeMoro B rrne,z:chI;n;ymeM ·rraparpa(pe . qiHRTJIIBHoro rrponec· 

. ca , 3TJ/I aMITJIHTY.z{f>I ITPMHHMaIOT BH,7.( : 

J1 't,@; iC) = jJ cf X/ ( i ( t.JX. - JI t.i-'" Q' -L'' l X - L f;; -if) j {', 'Id( x,J)d.r"J 
t . . . . 

'f , .. ,. ( 6J, t J = Jf x,{ i ( ">· -Yw•- q • ~ L~'.lJ - L t{- 1j Jf ~r)J)d.< 'J. . 
It&r;i(a ~- M3MeHireTcH B IiIHTepBaJie (I~I9) · x),, · · · · 

/Jm (v j > I~ y' ~.l- (JJ ~ L.t'/ '(2~4) 

.. ~ ·. 

·H,CJIO.i(OBaTeJIIiHC,q>yHICIUUI XX) ·._5± r {4',A~·r)oy'JJ,yT aHairHTVItreCICHMH 

·:·B':'nepx~~-H _IlOJiyIIJIOCltOCTH KOJ;!IIJlBICCHOM nepeMeHHOM ~.) . 'a 
· ·· · · ;11/v . -r •· · · · 

. ' S.± -r\ . {tJ;..I~ -ri:a' mrnmei,i TIOJ!yITJIOCICOCTH. 

--------~ ·-----
~-) :;:B.=;•,paoo.Te·tdt.·:t. -?,.1~ · . I~/ -c"/1,eJia·Ho yTBepJKi~·Hme:,trTo :sblpa,i'teHHe 

( 6.2) , (~Ha!Iorntrnoe Bhlpaiem,no (2 .3) B 'JJ,aHHoi1 pa6oTe) _HBJIHeTCH 

aHaJUiTLitrecn:ott WYHKitm~tt ~. H·.'. ,c B· ooJiacTH ,,r'JJ,e. LIMeeT- MecTo Hepa-

BeHCTBO . ' ; .. ·;/», vJ >. / ~-Y 4>~·,·'- -c:. /; . 

. 8TO YTB0DJK'JJ,eH]4e F.13Jifl0TCff ~eoqeJ3H,Uf.lh™. H Tpi:f6yeT crrenHaJIIiHOro' 
• , ,• .... -y' t.; ,0 '-•~. 'a, •-~;.,_•• ; .. ~ ' • •,-. ; ' ' • I • 

Y1C
1

CJie;n;oJ3R.HHfl' IIOCKOJ!l:!Ky B yita3aHiiOii1, 06Jia9'~.H -MHTe:rpaJI ( 6 .2) 
L• • 0 • 

MOlteT .TepflTii CMhICJI • QC5JiaCTI:/ ?H8JIHTiP!HOCTFI BbtpaateHIUI ( 6.2) Ha 

caMOM ;zr.ene onpe;n;eiu1eT·~\;:uepaBeHCTBOM )n,/'C,J. ;;,;-~ .,,\ («J;t) / -~ 

( B 'JJ,aHHOM rrpmte-qanurn M:bl II0JI:&3yeMCfl o6osHatreHMflMii! . Kc~ j 
xx) s± -orrepan:t1H ClfMM0TPvI3anm-1 1'IJIH aHTHCHMMeTUMSan1u1 -no B0KTOPY .e 
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-wl: ., -- sroclv -a-, 
IlOitaJKeM, tITo (i)ymw;vrn ST (cv,Ae,Cl)vr (w,>.e, t.;npe;n;cTaB-

JifIIOT O"JJ.HY 11 TY iite anaJI:wrv1q~~KYIO QlYHitU11IO, T • e • qTO (f}ymn~LUI: 
·' . , ·;. . wt I · i ,, '. '-; ' 
· sr (iv,-"f,'Y) j~ ·w; o 

5 T ( W:r) = • ST "1.; ( ~ . .Al/r) (2.5) 

ffBJifl0TCfl aHaJivIT1'I"CI0CitOH <J.}yHI<UMe1i Ha BC0H KOMUJieKCHQti TIJIOCKOCTH 

W sa liICIWIOtI0Hitl8M I{OlffflIHOro· ·. tincira ToqeK 1i JIMHt-IM paspesa Ha 

;n;et-iCTBliIT0JI.oHOM o'c11. -]J:Jrn 3T911 ueJH1 paCCMOTPliIM pa~HOCTI> 

(2.6) 

. \ 

.SIi ( w,rr) =1i ~ sr vfj} (~pJJJi,i•{p, n)b( wlw-/M!+(~-'f;y~ )-
. ·rt . . ·: . . 

-4,,,i" (11,,P) V{ ( p,n,) 8 ( P. ~e 11t)- /M ! +(P-cf f) + . · · 

+ V9"( n,,p') l.lq,1J,' (p,n) S(p. +e-¾-/M~+ { P-fi )-

- JJH, ( tJ-,f') vi· ( p. 11,JS (we 3w-v' n:+ (P-'i • t) + 

r 7D_i '( ( 11,, p') \Ii ( P, ,,, ) 8 (Po+ !J.c-4 l,J- ,/ f'1 ::,-(p;:tf•i• )')2: ?) ·• 



- IO ,.. 

·•, .. ) 
. ),J ·:· 

. _1,·,.,, 

-Vq, (~'.f>;·io_(t',i • (fJ,i,,JS{ P. ~ij,5'~-4}1;+ r F-cf' -r•l)r 
I!1crroJI:o3yH 1mHer.mT11trecKvl'b g)opMyJIH § I,::Jicr1t0 no1tasaT1>, l!T,o 

OC06~H-liOCTi(. 8 ..:.cl:yHI{l~Hi-i BbipmKeHHR {2. 7)' 6y-;.r,yT B TOl!RaX . 

+:), c,/2, f V M"+ p~ tv, ( n,) = e-u) ( M~- M')+ (1-th- ~(m ;-i) + 
> . . • . . •, ,:,···. ......, .t . : :) ' - j . ~ ... 

,,.,cf~ .. ,~.E"•~~-~-,~~-"\ • . +ML\ -p., -;J e ,,Wr.llp _eo~,~ .. . 
., . . . - . . . . ~ . . . . . '· .. . ... ~ 

. i:,tch_f ✓,M ;p~~w1(~,)-~\:e;~4r(Mn~M;.)+ {1.+tk,)(m~ -er)+··· 

.. , . -1-J1i ~P+ t? 1n. p eus.., . 

+; ~f ~ W3 (n)-fi ( M:-M~}c ?v,Xt M!-f~ 

(2.8) 

(Bepx1rntl. 3HaK (+) coo;r;,11.0T.9TnyeT ~:-g_JYH!iIJ.ft.nt1-),lU,Y, .p.. 1nrnrn11Yl 

(-) 8 --(D;IHIW.}IRH rr, IY ,'yr). TI pH M It,== M o;·~~,I(~- Haxo-;.r,HM '• me~T:& no-

JI0~-;~;: ·-·~ ·tvi\, ~•.iJ.,,;., ± '._µ)51_ \ ?, \ ICO~~P¥O '.13.O3~pm:;1IOT 113 OJ(HO~YlCJIOt!H~~- :

COCTOHH~·lti. rpmnrn;LI HG~:i)epUBHblX CIIeitTpOB COOTBeTCTByroinvIX 8 , 
< 'f"'" .... ·.-....... ~,. . ,. .••.. ~-

(})y1rnunii 'TIQ_JI~traroTCfL_.i4s (2. 8) npH t1 ;·-:: rtcpw . 
. Mo;•rmd n01casa~.rh ,', tJTO, '],{JUI.· IIeI\C.?TQpoi,i . O~JiaCTH 3Hc;.iieHM1J J :..v. . ., ., . \~.:-::-. '-' .· -~.; •· : '. ~~/.' . 

cl, p, fn-ti nem1t-!~1Ha tJc _:_ We · 
. ,. , .. , ., 3 .• -

t .. \ 
,, 

... '' 
') ! 
:- .. : 

'. j 
\_·i 

f f'bi'5Ltz::t .f"' •' iJ c = ':I" +f 7u/',-1tMt-P .,,-"-· -1, 'f · 
.f; ( 2. 9) 

RBJUieTcn HHEneH r rpamn~eH, Henpep1mnoro crreKTpa 1mpa1-rnHHH ( 2. 7), 

a ITOJIIOCa O,IJ;HQHYICJ~OHHLIX COCTO.m-rnH JI0JiiaT ,21;0 Henpep1IBHOro cneicTpa 

/ lv e / < We · , f ~ /, lr, 3 
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:. QT,ztGJIRfl BKJia;n; o;n;noHyKJIOlIHblX cocTommti' BhipaY.{eIUie ,zprn aHTl-1-
, '' . . . ; . , 

apMHTOBOll qacTH (2~7) M0EHO ?P8;7J;CTBBHTI> B Bm;n;e: 

Sil ( W, q;) 4{ { J 1di) 8 ( W:-Je )-1,,..e {i)S (W-i-We) }-tJ/w, 'f) (2.IO) 
. -· ~ . 

r:z.te 

· ~, ('f)=S /e-3+ t / Vi• (lp') /Jq,,rp' {p,f/'), 

11- (<r) ~ s /e.'+ :: / Vi" ( p: p') !Ji/ ( p, p'), 

j,3 . (i:) ~ 5/ /~J >i: f Jj~·it{( p; l) Vi ( p' p~) ..•.. 
··• 

'· 

I -3 tJ, I fJ If ( /I ') II ( 
11

\ ~, (er) = s e + 75; . i, c; fJ, f v i ' P, P; 

h,,, (cc)= s / e 3+ 1 /Aii,t' ( p: p'J V9/ ( p,p"J 
'' •':". ·.· ·, 

1,,3 (T) =s/~~3+4;-j Va// (p~p'J~-i',tf" (p,/J"). 
. . 

' 'l£t , · . ao/v .. ; .; ' . :, /i ·. . 

Tenep:o flCHO, :g:To sr (w,Je,T) MST {w,Ae/r) ;n;etiCTBnTeJI:&HO 

npe;n;cTaBJiflIOT co6oti o;n;Hy M Ty ilte anaJIHTHtiec~yio cpymm;1110 ST ( ~, ~) 
(2.5), peryJIHPHYIO B o6JiaCTM '1111 Wf O c ;HmtflM11 paspeaa 

B;n;OJII> ;n;eticTBP.TeJI:ouoti OCH npH ~-. ~-~ ~--~ - We · H 
' . \ . . . . . 

Tt1 IlOJI!OCai.rn "nepBOI'O nopff;n;Ka B . TO"<!Kax ±·' We 

B pa6oTe/5/ ri.o.1t2-s~i~9, tITO cJ?YHKJJ;i,rn TMna ;(2.3-) _Boap,aqTaIOT · 

.· na 6ecrconetrHocTH. ( /tf-/-- 00 } ··He 6ucTpee noJI11nd~.m. 066aHa-cmM 

{ --~-, . :,j:• 
·, 
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,wpea cTe~~~L aToro noJIMHoMa. Tor.z{a, · ·np11ueHHH TeopetiY ·'Roiim: 
C !WHTypoM · 

·-! [\ ,. 

(pHc·.: I) K [ 1yH1cur-rn ..... ·.· !i 

. -• , I·. . -

(W-Wo) nt-1 
' 

~ T ( tJ: er-) 
1 

. I Wo I< ·w C': -w o f- + We ," 

,·.-

;'~ ··-
.... :! .... 

\ 
;, -; .. · 

" 
{i)-4". ~.e "'~ r i . s 

\ 

u>o 

.. ~.) 

,.t t 

Puc. I 
';\ ,.J -~ 

'1, _, 
. . . 

n ycTpehlJIHH pa~MYC 6on1>moli OKPY~HOCTH K 6eCKOHeqHOCTH, a pa-

A1IYCH MaJIHX - IC HY.JI~O, . HOJIY1+_m.1,:_ · '< \ ,· ,: 
. ' . ~ . ' . -~ \ ; -~ .. ' 1C>Q , ' .. \ . ' 

{ I . tH :r ( LJ, <f) ' I :J t,' i -I 

5 T(W,'1:f fv ( W-W.) . ( w,'-w,) •~ (1C~J~1rl~ (IV_e-1,!) }'P,(w,~(2, r2) 

'., .. ,. .,., ..... __ jtJ'l>u{, _ ,, .. , ,, _ :•,,· 
• & •• ' ->: - I . l.;..... • : -~- • I . ;'~·,' ; · . "; L',~.:- ·,. · .. ,.;. ! l i 

. . I \' 

I'.zte ;gf:\(W>r}_ ·: ~OJHU!OM o; ···w ::·1z,.,. c,· ·cT:eheH11{,'. J\'. ... :· 

. . · ·.:-{.· fl (. w ~ ~:tu i) }· .~-~ 0(. w. er) -::::. · . , . : :. . .e ' ' . - - J' , .e-, 

=tt {f::_-~frti:-~) 'T ~:-~ ·~:f~J+ •··,c, • . 

~ · (2.13) 

+ G C '< {Al", T ) lJ " . 
/{,:;Q ' 
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§ 3. !tl~~ll!~~QQgQQ_llilQ~Q~~QlitlQ~~llQllQQQgQtllihl! 
,', CO,OTHOilleituIM -~- ~- t~7~-~-:::-~-

lIToda 'ocyI1\0CTBHTI> ·rrep~xo,zt B (2.Ii) OT,. SHcitieHHti ~ 
, onpel-(eJrneMhlX (I.I9) K s1:1aqemno q;--=CC0 ~~.tJ + ~:, (P_~aJI:&-

Hhlli CJiytiai), He06X07-(HMO COBepillMT:&,aHaJII1TWtieCK08 npo,ztOJI:m:eHBe no 

rrepeMeHHow 'i:- • .l!Jrn aToti uem-1 Mbl nocndJi:osyeMcH cnel-(yromeit 

TeopeMQij~J. ·.,, _, · · . 1 ·, . 

'TEOPEMAl .i'Drn Be~ecTneHHhIX tJi <c: , 'I1r-J (4J,<r) /cM~(I·.IS)l·· ... 

fliYHIUtI1H :f' ( ti>, 'r) /orrpel-(eJIReMaH BLipa:m:eHHeM (2.I0)/ Mo:m:eT:;'.()bJT:& 

npe,ztcTaBJieHa B BI1,zte , __ 

. ''i(w,\ / £, {Fe)if,, <r )+F~_ (if- ,er)} : -(3~,~) 
. ~ 'u" 

z ~± 1/3-e ~ ± ~Dh<1 Po cu, (3.2) 

fl, = i - -/; Iv I 1 1'~~ J. i--/; Ir, 3 I 153 =:tJv 

<J.)yHKIJ;Irn Fe± (f/c) ..... y~o:ane,T~Qp~roT cne,ztyromMM cnoRcTBaM:~ \ 

;,._;,( ,\ 'a) '.l'.'Fei:·('t';~) .. ~,~ d6bd~eHHbl0 WYHit[(1'It1 nepeM~H~Oli " • 
t .,.a 

B) , Fi!.:!: ( ~ /[) -: aHaJIMTM't!0CKliie WYHK[(1H1 ~nepeMeHHOti l , 
peryJIRPHLie B .06JiaCTU-:. ·,-

. ·' ,'. ...• \\. : 

---------... ..;-~ .. :--..... ~-:,--~~z::i---;..~.:..~ ....... ,'.'. -. - , ' :, ',·., ·-
x) AHaJior11qHasr - :reopew1 Bhl,rt;BI-!J;aeTCf! D KatzeCTl3e, rMilOT08bl M l3 

paooTe Kl C,C,&, /I/. · ' 
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. •. ~ .. , ., _ ... -~-~- ... 
'. ~.•~; .. ,.., : ~-. '' 

. -~ \~ ~ .· 

-· .t, 
C; ~~Ile~< cro+J;W I ;1 ... i'1/'?c//",_, (3.3.) 

... - a) fe± (?£,er)~ 0 ecJI11 J_/Ye _(~ ~7~) +M;-p~+Je. 
· . . _ _ . . (3 .4) 

r~e . 
__ ..,,··1->•··•· ·,,:: ... .: __ ,_,. .,-,, ,--- -- ·,z , _,_-,.•,·.-,- -··· ·' '. , . V / ; . e -· ;, oh, . , . ,., . • V :: e 1c4 ' . ~ ·- ~ /I~ 
. •·-··:•·,.._, :· _ ._ _ ~- .. , _ .)I, :_, __ , _, ~ 1 _ 3 / ~ _ : 

_ -~ ....., ~ , .J ._ (3.5) r, = ( 1-i hf) tn, tl.t, - t e m AP Cuso<- ~ ,~ = (1+-(; hJ) m 1/· 2_ tm; p ~s~ ,'Jlj=O 

\ _, · :OT!fi0Tih1;·,, tITO :aepa:seHCTBa (3 •1+) 8RBWB8JI~HTHhI CJieAYIOIUHM 

1: 'HepaBeHcTnau. JPIR JV _ - : 

W" ,_, c, ·_:-..: ·.<-, ·• 'j'.:; 
"Vc.e 

_ . r~~ lt) C,e; HBJifll0TGH rpamnJ,atm HerrpepLIBiibIX CileRTpO~ b :-qJYHKIJJILI 

nupaJKeHI1H (2. 7). · ' _ 

BocnoirnsyeMCfl cqiopMyJrnpoBannoH TeopeMoti 11 no~cTaB:VIM (3. I) 

:s -(.2. I~;. TiocJie saM~HLI rreper,leHHbIX IIOJIYtIHM 

.. :.,{ .. -_5T(w't)-,N(jiJ}- !i ·10e~-iJ1=:_·1?(w 'T) 
• J -· , . I . l,::/ ' I • • • / 

(3.6) 

r~e 
_ nt·I . 100

· - F,, (!, 'T) of s· · .. 
rvcw, ':CJ. =: (c/,,;-P.t\(1v~ w. r1t, ;/; · r? ;,·'C :~&/.JP. w. Y,h;;:~Ja: 

l . ·.,· lJ D . . . f. 
-· . . . ·- -oo <;; ._ .• • 

1'0 . 

-_ _ _ - . -_ f"e_ {J, -c) of s . . - •; . . . ;· 
~j (? '}e ~+).cl,,, Po tJ./+t (i Jvc + icJ .. ,A 0) ... 

;,~ . 

(3. 7) -

;;~ 



<vymw;urn N · (it>, er) HBJme·rcH. aHam,1T11t1ec1wi-i t1;ymt11,11.ett w u Cf: 

(npH naUieM Bbl6ope 4) o '.,) B. ucipece~emrn 'ooJiatre11 9 {I l ' ' r~e 
6. ~aeTCfl (3. 3)' a OOJiaCTI> . 1 ·· onpe~e~rrnTd~;: ~e_paneHCTBOM 

. . . . ' 

q_:_' 
d,,,1'•.?.·•-- .-.... _ 

C ,7.1;pyI'oti cTopomi~ uu ycTaHOBvIJU'I panee, t!To ciymhi;tia ,$ T \' 

/!Im er/<. ckr Po/ _1m w / '. (3.8) 

7J: 

CJie,I(OBaTeJIIiHO,: 'c]jyHm.{Mfl. . . . . ~ .... 

{sr ( w:r) - N (W,.<f)} l! { w_/!_W'-) 
: ·(.' .:~::,~ ·.·:.:~•y • 

aHaJIHTitiqnaH-B nepeceqeHHH f',fJ 9~ {) .•. Ho JJ,Jifl :ee11(eCTBeHIIhIX 
41.,\~· 

3H8'!0HMti 'f: , o_rpam1treHHhIX. HepaBeHCTBOM 

OHa corJiaCHO .I{HCTiepc1rnHHOMY COOTHOUieHHID (3·. 6) ,fll3JIH8TCH IIOJIH

HOMOM IIO fU • B CitIJI.Y eJJ,vlHCTB8HHOCTH aHaJUITl'It!8CKOro npoJJ,OJIJKe

HJtIH ona 6yJJ,eT ITOJIHHOMOM no lV 11 :BO BCeti 06il:acTJ11 aHaJIItlTU'l!HOCTli 

Ul j fl I:) \,CJie/lo~~;e~I>Ho, ,Koa/j)(f,11~l!e~Thl noJI11aoua 1( IJ, <f} 
MoryT 6bITJ:, aHaJIV1~nqec1t_Ii npOJJ,OJn!\8HbI Ha HeK~Topy10 06JiaCTI, ROM- . · 

IlJI6KCHhC( 3Hff46H11M 

ce6n 06JiaCTI> t • 

(3.IB) 
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]];JUI ~aHHoro ··er:· B1I6epeM 0;: 'cJ.te-'AJIOU\MM o6p~io~t . . ... ' . - - -

.J 

~ '. • l 

r~e 

w~:··~ wi ± l 1/c 41i 3; ·.:··., .-
··-·•i: :· 

·, 

: ; . 
(3.II) 

, · Snt cl - - :-C
. I { sl,,,~;:: . i°·<. M,l, ~.(J· 2··· 
= ct,/pu,;«, .... "'; ~ + ;;; + •,./m~ sf. 5 Co~" , 

-~--~~" -.::-·-~ 

• •• ..,,.._.n..,.... . . :.~• ··.~--~•.:I.. . . 

I ,t, • .t s/i,-iJ (c ~ 8.t) Ii.~ M!-p:t. I />. )·'t+ 
: ·:·., C,,v J · Stn,c(' C '= m;; ,{ cz; -.. ·. , T l_~;ol, +._ \ 'P "111 sn, UJSc(. 'I 

' . . 
. ( )" \ - ) .(, ,_:, ,v •:c , ~ 

+ M 6. - p . - C I ' .t., I) .1.,, I' ..... -1, ?) I ~ 
l/ --. -t - 1 < '11 "t < b l p + M e 11, ~ •·. .. , · . (3.,.I2) 

f ; ,;. . ·, ( 

I101mnteM, ttTo np11 T~ItOM ~hlbOke ·-tut: ·. TotmJ!I (·Ii)~ J. 'ft: , ) np11na1pre-

Ea~ nepec~_~eH~ro l.fl j ·11 -0 • 'rt . n~J!IH.a.~Jie_~a~ o~JiacT,11 £ no 

ITOCTpoemuo. Ilponep¥M CHatiaJia,. tITO HanpHMep --·· ·r tJ-,., !+) . JI01IU1:T 

13 06JiaCT1'I 1J • CorJI~CI-~O (3. 9) ~-OJI.a~;~ ;r_:-0: orrpe~·eJifl8TCH I-I~pa-

B6HCTBOM! 

). •• ... (:J~-,&Jt' >(im .,i (tJ:rJY 
.... i·,·_,,- ·,(:,, ·.•,, ... ;'.·· . ·:· ., •,: (3.I3) 

~ · , •'\ ' ~ :- ·r r · · 1 • - .- . : , • , • - • ,,._ . • • 

1 · ~jnp1~n;fp/r' :so BHlih,mmrn co0Tirome1n1e :'; · · ···:..·i r. 

. / 

· • ·• .i ·. ,.'.,,.·.re· . : r., '::'· · ·, •. ,·. ·.,J., . ('; · ~ · ' . . · c: · . 

;., .• ·,·:;,.:· .. :J., (:I- -~ .. \. ==· v.~,~~ ,,_ -ti .. , .. , l/ ff;JT1f:l./...j.L,: _Vf:·::·,:)k''.-·;,-~"• · 
,A \ \ .._ \ \ \ -~: 

··1. ;.[} > . 
: , ~·.:r,c ·,if~·;;--:.·,. ·rp,·,c·•·. 

. . Jf:~{Ml!ft, · ··qTo () :i;_r Lt r--~ ·1• 

--,·~ 
j . r. ,.~ . . . l .: .. 

' \ "I' ,,, 
... - \ 

U:.I.·· 

{{ 
2. .. !., ( g~) (' -1.,' 

. e .A. =::- W ri I - ci,"" o -. C 

•. RL.' ... ,. ?, ... ·'.1:;i/·;C '_. : ·_.::, .·, ..... 
f.,J.'d88 {~ ~-1) _ . 

J +- :l; . ·~ 

t., -,,..·, 

H3 (3.!3)· ITOJiyqHM! ·. _, 
"I·. • ; 

,.J ~~"" .... 
·~ _-, 
/ \, .. J\ L.· ·,1- r\ 

\ 
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~ -' 
\ \ 

lil: ( 1+ cµ~ 8:)""o-./[w." (;~C•{•S•)-f,J!:JrC'"t' {¥-r) ~· · 
. . . . -~ . (~.I4) 

• • • • • • r •·. • 
• • -~ ·:·, 1 · .~ .. ~ -7 ; , 

JierKO 13}1~eT:o' tITO nepaneHCTBO (3. I'+) lIMeeT MeCTO Tor.n;a :vi' TOJILiiO 

.(3.15) 

('l~O ·coBna;21;aeT c rrepm,1u nepaBeHCTBOM (3.I2). (ti>+, Cf-,.) 
( : ~ . : . ·.' ' . 

' 

'l'aitI1M o6pa30M, Mb! TTOita3aJIItl, tITO napa npmia.n;-

JI8Y.G1T o6JiaCT1i /j • AHaJiorntrHO . ~lOirmo IIOKa3aT:F, ,° \ITO ( lU_~ Cf_) t "JJ 

TipoBepuu, 1Il'9
1

_ (tv±_.<lr J,E ~- , .. B cumy (3.8) sTo ,oanaqaeT, 

(3.I6) 

HepaBeHCTBO (3 ·~~) )WJKHO 3aMeHtiTI, QOJiee CUJI:&HbIM uepaneHCTBOM . 

' . w;< 1Pa ~t3 
lJTO TOJK;ll;CCTBeHO BTOpouy HepaneHCTBY (3. I2) •. 

C ---------------------------------. . . . 

x) Cnoc1ta 1(0Tp. · 14: \• . . . 
\ t ·' >-~, : : .~· . ;,,.; } \ }} ~ 

Mmtmo noRaaaT:&, tITo cymecTByeT. He1to·TopaR· o6JiacTI> suaqe1n1ti. · --- . . 

napaMeTpon f , c£, p , In fl , nplll 1t0Topb1X 

c < i N ( p ~ r M ~)clv ~f , uJ/ < f/i ( p 2--t- rl.i) c J,,i; 
11 nMecTe c sTH1v1 o;n1-10}1y1tJi:oHHiire rromocar We Jie,KaT .I{O Henpe-
pbmttoro crreri'l1pa We -c' (2. 9). , 

·ItaK nsnecTHO, 'aHanor11:'l!HHe orpa1rntiemu1 :aoammaroT u npn 
,1.(~lta3aTeJILCTBe ,1{11CIIepC!rlOHIIbIX COOTHOI1Ie1rn:ii ,I{Jlfl ynpyro_ro pac-

cemnia •. · Oh,e,ll1c1·»e11u·w11 1-ltt~;::;-.~~
~epHWx HOCJ1e.a0Ba1•11"' 

6'H6,nHOTl'::KA 
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. 11T.a1t,: ~Mbt,·II-0-KJ38JI~:,: tITO~--T.OtHrn ... (tJ± J Cf :t) f C // i.11 JJ 

0TCIO~a· fneiyeT, ~TO ··1toa~cmu;notrTlJ 1i'om1u0Ma . ·<fl· (tv,Cf) . 6y71.yT \, .. 

aHaJI11TM"tI00RHMH ho: C[' . BO .. Bee.ti Of5JiaCTM Gt C BO3MOJlCHO:v1 JI1mr1e.ti 

paspesa B;JJ;OJII, E8I1\0CTB8HHOH OCM CC" • ITorcameM, qTo TarcaH JILI-

HI1H paspesa Ha caMoM 71.eJie He cymecTByeT. MR aToro saMeTHM, 
tITO B CvIJI? {3. t) ··' 

/i..i, N ( tJ"' ,q: ±) # f;,,.. N ( J~ ± i 1:, 'T~) 
S-+o · . ~--.+o . 

. (3.I?) 

11cnoJII>3YH, (3. 7) :vi-,,(3_.I7), . rroJiytrnM: . -. ~. ' ., .... 

, ·~ '. _: . ) .· ·. -: J . 

fim [ N ( tJ+ ,er+ )~.N (~-,cc)]:: 2-i E [Fil+ l/5e Cf
7 
+~fo lJi;di5, ~'t,)-t 

8--+o - e-=1 · 

" 
'-.. (3.I8) 

+ f'e_ (f'e <r~ - 11;, w~ cl,,"f, er,)]= ':i T ( W,, Cf,) 

C .ztpyroti. CTOpmm, Ta:K KaH: ( tJ+ ,er;! ) r··-0 , TO Ha OCHO-
B8HHH (2.3) MMeeu 

~ .... :..; ; . . ; ; . ,. - ' 

~ [ 5T {WT' 'i:,)- ST(W_,'f_ )] = [s~,,t(~~,~.)-ST°tt 'v$>1=', 
S-+o . . : j_,, i ;f(w'l, I "f~) \· 
I{oM6vIHHpyn (3.I8) :w (3".I9) IIOJiyqtiM: 

(3.I9) 

~- :,,, , . . '\• 

lwJsT(tJ,Jr.)-N(W+~)]=li. [ST(W-S:J-NrfiJ~,'Cj] 
,. t-,..-+O . · · . . . .c.. $++0 · · ; . . , · 5C 

•' . ,, .. ~ 

0Tcro.zta cne'Aye~,. qTo 
.1 ... ·\ ;- -; .. ·,J' , .. 

. 'J . f ·,, 

!""' . P( 1J, s+ "P &:; ffi' ( w, , q;:; ), 
f...,..+O 8---HJ . 

T.e>"C!TO WYIIIW,lirfl rt ( tJ,cr) ·' :H:enpepbIBHa npm nepex~.zte er 
_,•-:-./ '. :·: ~ 

(3.20) 
t'.i:epes 
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- nemecTBe1-rny10 o_c:o. 11a sToro cne;n;yeT';'/'l!TO JIVI_mur paspeaa B;n;on:r, 

B8lll.8CTBeHHOti OCl'I ~ - :-OT.CYTCTByeT, V1-, 3Ha'l!l1.'.I\:. ;<J> ( W, C[) f!BJIH8TCf! 
- .. ·-· . : . ..... :; . ~ ,.,..., : ,... : ,.·. . . 

anam1TV1'l!ec1toi:r Q)y:rnm.:t-rnti ··-<f · ·no- Bcei1 06nacT1i - c . 

Pauee 6bIJIO ycTaI!OEJieHo, · 'l!TO 'q;yHmlHll/ N (w, i-) amiJI1'ITl'I'l!Ha 

1r 06JiaCTM C (/ g,: . Tenepr:,'·MLI IlOI<a38JII1, ~ib BCfl npaBafl-.-'lJ:aCT:& (2.12) 

Tai6ite ,- R:BJif!8TCIT a1:Ia:ir}ITI1'lJ:8CitOM -t])yHftuneii B. 3TOti•o6JiaCTJ.1 •. 8TO 03Ha

tiaeT; l!TO Mbi: :ifo,keM PacurnpVIT'.l:l. 06nacT1>:' onpe;n;encm1a <liYHKUIUi ST (1u, 7) 
\ . . 

Tait, tiTo6bl ona co1frra;n;ana d hpa1wit qacT;i:,10 (2. 12) ·130 ,BcetL 06nacTI-1 

i, ell ~ -~ B ... ;31ry o6JiaCT~; BXO;z(HT n 3Ha'l!eHJtie 'Cf =CC o-0 ~f3 + m; 
0T13eqarog~e

1 
p~aJr:&HoMy npoueccy { P+!,-:-._f 1+ 1i '+ :lr

1

'_) 

' 
' 

.l:l, .. CJIG~OBaTeJ!nHO, ~Mcrrepc1101:IHhie C00TH01ll8HMH (2.12) HM8IOT MeCTO III .. ;,- d-'!:.c/:;l ,\•·,. :.·:· ·::_· .. , .. _, -·,:_ . :·,·· " •, ·., .. · !-· . 

npn l .. LO • Onpe;n;emrn (ItaK o6bil!HO) 3PMMTOBY tiaCTI, aunJIMTy;n;bI 

paBeHCTBOM 
" 

tJ ( tv)• j:. (T;,J(~)+T ~oiv (~)) 
~-

(3.2I) 

1-1 YtI11TblB8fl, 'llTO 

(3.22) 

nony'l!Hl1l ,7.{J.'1CilepcMOHHLI8 COOTHOmem-rn: 

. ' 
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.,, .... 
,)~: 

(> 4 
V • i1m~l!llli_2d!!Qtll!£l!Q!Hi~-~l!Q!!QJ1 17.i 

,:, ' !',.' . '~. ~ .. 

BC1iacTom1~ei(··11aparpacJ?e Mb! nmca~e14 1qrn: MOJirno BhitIMC.1~:r1TL Koac»-

. ~Ml.U1IeHThl': ,;t · 1i r~J) 1 2~ ('f,.) , /2,, (~
0 

), /i,,,t, (rr;,) pa3JIO;K0Hllfl 

. (2.I0), MCXO,I(H 113 ;21;11cnepCL'IOHIJhIX COOTHOIIIBHMfl. ,I(JIH;yrrpyroro pacceff-
' _ .. , ( . ' . . ' 

· · ,,, Hirn. · iJtdr'ii" aT61"i ge.JptI MhI 11cc1re.i.tyeM aHaJU'fTJrqecK11e cBoi1cTBa B_~pnn,rn-

. , ... · ._. . 1/ r·/ n ') v· r '' ') I/ ( '') II 11fap") · ~11xqacTe~- . ..v'p l-'P-}P, 'j/'tP,P ,-v.i' P,P ,_v'J._{1:.1 .... 

rt' orrepa~6poB ~t, j If ( P,f.''), /Jq,,{ (p,p"), JJ1,i q (p;p' );.:/Ji,i''f1/d) . 
-! . \ \. •· . : . ·. :· . ~ . . .. ~ - ... 

,., .,,,, ,· . Ta~, K8IC ijCCJie,I(OBairne nepeq11c:ii"emiiiix BhIIlle BepIIIllHIIbIX tiacTei'i 
.1.·-.:. / ~/' ' :·. ·: •.' ~ ' .~.. . , ' . i ; :· . . 

qHaJIO]:'ll~HO\ Mb! orpaHMtivIMCH paCCMOTpeHMeii JUilllI;' .O,ltHOti -:ti's' HF.IX·,. 

HanpHMep 

Vi,·· (p. p'")~ < p'1/ if',_(~! fp > (4.I) 

CorJiaCHO (2.IO) 11 (2.II) 

p"= f -~", W==- w, \':--j· 

(4.2) 

< ' . • ' ~- -f, _,.· : .. · 
:), e4; Po tu,= (1--/; h 3 )( m}-T) + M /J -p~-u tr} ll p'UJs riv (4.3) 

)" 

c, c, c, I/ If 

TaK KaK 11PM :J '·· < l < l .:i ~-B~KT~P /;. . :B.emecTBeHeH, a /J., > 0 

.. p'1~=- M-~-:Jro 11()jK~O paccr-,mTp1rnaT:6 ·KaR 4':..r1~nyJIL6 -peaJII,HOI'O ·.HYJtJIOHa, 

:0:, CJie,I(OBaTeJr:&HO' ' ·. ' 

. Vi-' (p;p")~ (;.~)¾ u (p') :t We ( p''.) (4.4) 

r.i.te 
..L WC 2--j·' I 8 {j,' (o) / r,; . i /'x.o/· · -{; ( p"J = < o ~ 'J > e x. ' ·_ ' s <f (~) . .. ' (4.5) 
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. I{poMe sana3.I(bIBaromei-i aMITJIVITY.I(bI (4. 5) ·. Harr norra.I(OOrlTCfl one

pe~aroman aMnnMTy.I(a 

(4.6) 

(Bap11aunouuan rrpOH3B~O.I(Hafl no <p {.x} 6epeTcrr c;~Ba, a no' <p {x) .. 

crrpaBa). 

~j' (o) - ~8J.:,___._(_x) .==- i [ i P_, (o_} J. (.x )1 
lhp ( J1 J 8 cf;,' ( o) - . . 4 1 :J 

JierRO llORa3aTb, ~TO 

(4.8) 
. ·_.j . 

• • '• ; : 1 ~- f;, -~ . , , . .. •: .. . . .. ·.::l ,•./ · · · 
B ,z(?-JII>H~filllE}M 1iiu ::aocnoJILayeMcn cJie.I(yIOmeti TeopeMqi1 H .H/6oroJI1060Ba 

M B.C.BJia.I(MMM~OBa/6/:· · ·· ·· 

CBOtiCTBa1rn:: 

'I u,f; . ) 
J: -{x =0· .· .. ecm,r 

'I aolv(x) = 0 eCJIH 
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_ ~-~t( ) ·,:; -J".aolv( ) . 
a_11x _Cl>yp:oe._,o_opaau -:r, , P ,: , .. H_:H : "· ... . ? .: .cp:rma.zi;aiqT. np11 

. . I.:..-.:\> .. ,.! ' • • .· ~:; .l. .~"' ~ . •.•;•;. ·•~• • ' , . ·.,- • 

B0lll,8CTE8HHbIX SHa-qemUIX P ·., ,n;JifI ltoTOphlX 

_/ / 't;:, / I • . .· .. · .. --w, ' , -·~- j ' 0\.,,, ~ ~ :;_~ .; . ,,...,i 

T-~~.zi;a cymecTnyeT· WYH~n;;;~-. -?} ',, (pJ .. ~~~unJieKc~.oro 4-BeKTopa 
' 

aHaJivITI1tieCKa·n 3 O6JiaCTM 

• •,,, ~ : "I • • .·' /Jm:F/·< /Y:n' /{p~d✓,°)(p 07d~); I (l~.IO) 

Taitaa, . l!TO npvI Belll,eCTBeHHbIX p ' ' )];Jifl KOTOpbIX al, <fo ~ ol,., 
\ ~ - . : :._ ~ -·.·::; ~"7 }'.': ·.. - :. :_·, . . . .. "· / , ~ ~ .... c. ~. . .. ... ,. . -. ~: _:_; .. : r \; ... 

l 

J (P) ~ j t) ~ f adv(P) 
. -c: ,.:; • .- II ·:-:-: 

. :HepaBeHCTJ3O (~-!-.IO)' npHMenemroe Ii BeKTOpy p , MOJit6T. 

6hlT~ aarrncauo ~ nm.zi;e , 
. ' . / 

·:c \ ( I,~\ 'j •., 0

! \ / •. -

/ /Y .. Ji -(~er) r Ii' 0---Pa_+.;.._..· ef--t,0~-_;__M/-_ 1/-)(_;___.e _3w,-O+ Y:"-, i-) .-,'/ 
. . •• . J. • . • ~ - • 

IIp11 cc-:: cc O STO HepaBeHCTBO npnmn.meT BM.I( 

r'.. j ': ' ... . ·, . ' . . 

/
5 
( Q!l" )<-~ '(1'1/fv- P. ) + e ~ ( 1'1-~ 'c P.) W, (4.II) 

..:. :,: . ~ ; 

JleriiO rrpoBepv!T:&_, tITO ( 4. II) Ha ~aMOM .n;eJie m.rneT MeCTO npn 

cooT_BeTc~BYIOlll,MX orpau11-q~1nrnx· 'tm · rtapa1~~TPLI ·3, ol,· h11J 
1

/J j5 , . 
COBM0CTI1MbIX C HaJIOJl\0HHbIMI1 paH:&l!Ie ( CM. ITO,ztCTPOtIHqe ::JaMe:ciaH~§ ,, 

K
0

,,~o-~{1;Jie- \3'. I2)) ~ · C~e;onaTe~~rIO, .· ~;~RL\rI~ -f~ / p"): ~i~~;~'.6bifL 
:· ~H;JI~~Mtr~~m1 , ~po~omrceHa n9 Cf ;rr.o Cf = CC. 0 • Ms coo6p~JKeH1'!~ 

,• • C •' • ' ' • > " • •' '· 0 • : • •~• ~•· -~..-

p e JI HT M~ 1'I CT CI CO~: 11HBapi,mHT~O~T1i· onepaTb}L Vqt'(P, (''') ·' · 11:MeeT 

_ cJie;n;yrom1di BMJI.: · ·: ·' ·, · 

-==--· ~:\ ~ _-.·r,T:· 

-'!) C1 

:,) ·."CC 

',_ ! ·r,:)(. 
·' \ 
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- (4.12) · 

(4.13) 
.. 

TaK KaK Mhl ycTaHoBmm, l!TO JI6Byt0 JiaCT!> ( 4 ._I3) MOlltHO aHaJ'IH~H-
.. , - r, er ·,'· ,_ -- . 
qecKH npO'AOJI~HTI, 'AO i~ lo ' OTCIO'Aa·cJ'Ie'AyeT, l!TO ~YHKUHH 

I 

9 (f IJ.J.TaIUit8 MOJKeT 6b!T:& aHaJ'IliTH1!8CKH IlPO'AOJ'IxteHa ~O Cf'=-: 'f'o · • 
1 

TaK KS.K B CHJlY apMHTOBOCTH TOKa Jy , q>yHKUMH J ( 1 N,) _ HBJ'IHeTca J 

Be111ecTlleHHoll /!.1IH 'r, < 'T < cr-,., . , To oHa 6y/!,eT Be111ecTBeHHoll I 
ff np11 'f -er. . Be1!11'111H8, J //"':') MOllteT 6HTI> / OTOlll/!,~CTll1!eHa C . i 

MeaciHH!lM aapH/!.OM j ( cM. Eoro1rroe!oll II m11p1t°ll 7/). ; . I 
Ilepeii'AeM K .. 11ccJie'AoBamno aHaJIMTHqecKmx CBOMCTB onepaTopo:e I 

,r/;J -, .- :-. _-faccMoTpfiM uarrp11Mep one pa Top [ 

I 

j 
. . .f:!:.:t.." s . i x y s · r ~) } , - : 

11 ,_,1 ,, 'J=i e t ~ ~ p' / Je l--.---'+ Jt' f :_) p' > ola: 
j_,j\P,P · - 8fJ(i) 8fp T -

. , ,, 
L1IMrryJI:&ChI f, p OIIP0'A0JiflIOTCH aaKOHOM coxpaHeHHH (I.I2) H. 

COOT~omeHHeM (4.2). 

BupaxteHHe (4.14) rJ)opMaJII,HO TOJK'A8CTB0HHO c SPMHTOBOM qacT:&10 

· a:r-.mJIHTY'AhI npouecca p 11+ :q -r P
1 
+ ·Jr 11 

• Ma C006paxeHHH peJIH-
. i . ' ' 

TJiiBI1CTCKOM I'1HBap11aHTHOCTli OHO MOJKeT c5b1Tl:, aaIIHCaHo B :SH'Ae: 
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r.zi;e 
v :.:-/~ lp~p')a, ,, _ .v.- =- (lPJ). -t 

. . .(1 f 1_ I J_,\ 
L •.. •. • 

,, I II 
B HameM CJIYtr?e :VIMITYJILChI _f , p ·, 9, _ 'f CBij38HU He TOJibKO 
3aitOH0M coxpaHElHHfl 

ti 11 I 
f +CJ,=Cf +P } 

HO 11 COOTHOlll8IUie1v! (I .. 12) • CJieAOIJaTBJII>HO 
1 . / 

\.:' V'=:_:e fo·· iJ _·. m:+ckJ.,"f<r 
ro I : ,;-, i . ., , .t .,· even J (L~.I6) 

~ m.t ·r.- '- · · ~ .. -· -1 · ~ i;: l V ~ 4 - L '·"' . e ) ck Hr~ T ' # <Q I .. -¾_ -~.t J., 

'" . 'tch-,'J;.+, ~.,. J /'' + .tel. 3 (-e fl-et ) 
OirenH.zi;uo·, · qTo .. :.::-q) 17:) > Y ('I' ) , r l , - 0 rwe 

' r'-', 
·_. ;-.·: ·.;:-3~ . : : · -· - I 

·4;'·' 

Y lcr)-_!!__ :t f ~ J/4- -f;t_--)~ . 
I l O - s cl,,Ji + i~j [ e ~ -e p ,. 0 (~.I7) 

,UMc11epc:t1:oHH1re c.ooTHomem1H ,ZJ;JIH npouec:ca ;ynpyroro paccemnrn ' 

cnHs1rnaroT R eQ s ( V, Y,) c :f,n Q s { Y, Y,) • 06hltiHo STI,! 

.zi;mcrrepc110HHbie COOTHO!llen:r.m sam101rnaIOTCH B CI1CT8Me OTCT.JeTa, B 

ROTOpOti 
.,:\t 

__,. -
•. 0 '+ 011=0 r c le • (4~I8) 

B STOli cmcTeMe OTCtieTa HHBapnaHThl ~ 
· CMbICJI..; •. 

]} :::p_,,,.,.:t., 
I ,:·,J C-;r-~ . • 

I. 

Y= 19:E·· 
I) 

I'I Y, '· l· 

MM0IOT CJiel-{yIOmMi-i '·· 

r.21;e E ~ O,,c -: a;''.''.S:)_ 8Hepri,rn .M03OHOB l3 CHCTeMe (4.I8). 
f O y Q . 

(4.I9) 

II a qiop1iy1I (4 '. r 6) n ( 4. I 9} m1,11;io, 1n• o ,;eill1'-llma Jr,'. ~ no-

JI0:iln'ITeJI1ua l-PIH ncex ([" ~ <t',, .. OTCI0.7J;a, TTO-BM.I{JU,[O:My, MOY.mo 3aiiJII0-



- 25 

tIMTI,, l!TO Z) MOJiteT 6hiT_:& aHaJIMTMqec1rn np0,7.(0JIJiteHa 'AO q;._ 'Lt, • Ho 

Tait KaR np11 CC:-=- ci:o nenu1qvma E neY.tr'1T mnxe nopora ynpyroro npo

uecca, TO ee CJie.z(yeT Bhll!HCJiffTI, qepea .z(MCilepcMOHHblti MHTerpaJI. 

: ,, B 38KJIIO't!eHM0 BblpaJKaeM ,;rjiy6oRyIO 6naro.2(apH0CTI, _aICa;I{eMMRY 

H. H. EoroJI106OBy n B. C. BJia.2(11MHpoBy aa, ueHHhle oocyllf'A8Hl'IH -pa~9Thl. 

X 

.··, ......... -
' ..,.,,. -~•... . . 

( 
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