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CepAOKooa C. ~ • 
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y 
annpOKCHMHPYlOUlCil CH\;TeMY YPODHCHHH aKYCTHK~1 c Y~OTOM Tcnno 
npoBoAHOCTH . AnR pa 

IKpeCT" AJlA ypaaHeHHR ~~yC;THKH. AOKa3aHll yCTOR..... BOCTb sa

Aa~H c HyneswMH rp8HH~HWMH ycnOBHRHH. npeAnonara~TCR, ~O 


COOTBeTcTBy~aR saAa~a KOWH YCTOH~HBa. KpoMe Toro, Hccne

AoaaHa YCTOH4111BOCTb 4HcneHHoro anropHTMa, Hcnom.3YlOU\ero 

pa3Hwe want AJlA "rHnep6onH4eCKoro" H "napat)onHI,/eCKoro" 

nepeMeHHWX. YCTBHoaneHO, ~TO Mcnonb3yeMWH HB npaKTHKe KPH

TepHH YCTOH~H80CTHHeTo4eH . Ha caMOM Aene, yCIIOBHR YCToH
4HBOCTH 60nee *eCTKHe. 


Pa60Ta BwnonHeHa B fla60PBTopHH BW4HcnHTenbHOH TeXHHKe 
H aBTOMaTH334HH O~RH. 

npenpIIHT OCSMAMHeHHOrO MHCTHT),U IIAIPHYX ."cneAO......II • .A:Y6"6 1980 

P5·80·4 
Serdyukova 5.1 . 

GneAYH/II. paCCUOTpKM cKcTeuy ypaBHeHK~ aKYCTKKK C yqeTow 

TennonpoBo~oCTK: 

0U '0
'Ot ; C ()x ( lJ' - (t- l)uf ) , 

'0 17 
'll t : C 1fx 

'0 ur (/-ur ?Juat =: ~ "i) x z - C "aX 

C, :if, r - nocToIDiHble. c >0 • :z. ~ o. t > i . CTPOilTCR pa3HOCT

Hall cxeua, aHanOr'HtIHaR cxeMe "KpecT" Mil ypaBHeHKR IlKYCT14KK : 

r nH It. (n. It. "- ..u. ~ u + c o(. zJ:: ' -ll't - ( V _ ~ )(W- - 'LlYn 1)
!. e. e+, a f+1 t:-" 


.... n.1 _ d. ( U"'+1 _ n<1 17 "-

Vi I! f.. U e_ e1 

",+1 !fa( ( rt,t;-n.,-t n"'1 1'11- 1 ) ( .'1+1 n+1 )ur t - If' T We+-1 -lure. + we_< 1-cci. Ue -l)e-1 : 

"- a::o( ( n. "- n.
'" We. + ( 1- 01' ) T W'U1 - fJ.. 1.6'e + -uYt _, ') 

~,{A 



d.~!. , '[ It - ma~ ceTKK COOTBeTCTBeHHO no t x 

all "
nonyqeH~ ycnoBHR yCTO~qnBOCTH 3aAaqH HaWK. B rrpeAnaraeMO~ 

pa~OTe ~oKa3~saeTcR, qTO npH Te x Me ycnOBHRX yCTo~HBa 3~aqa C 

HYJleB~ rpaH~H ~cnOBHflMH. ilPH STOM Hcnonb3yeTcR 06~A no~
xop. , pa3 BHTtdI B 2,3, I . Kpowe Toro, Hc cneAyeTcR YCToAlIHBOCTb 

QHCneHHo ro anrOpHTMa, HCnOJlb3ynqer o pa3jble wa r K AnR " rKl1ep~OJIK

qeCKOrO" H "napa60JlJtqecKoro " nepeMeHH~ 5/. YCTaHOBJIe HO, \.ITO HC

nOJlb3ye.ruA Ha IlpaRTHKe KpKTepHA yc'ro P. lIHBO C'I'H HeTOtieH. 

f1oCJleAOBaTeJIbHO paCCMaTpKBalOTCR tlllCTO RBHWI ( II_ 0 ), lIKCTO 

HeRBHaR ( () =1 ) cxeMbi K cl4em~ cnyqaJl ( 0 <. () <: i) • B CJlYlIae 

0- '" 0 xapaKTepllCTHlIeCKWI MaTpH~a IIMeeT B~ 

,t " i'f .. :f:i c c<. e JUtn;: -cd (r -Of .2 dflt z. 
-i ~ <f 1_4C2oLt-M~'!..Cd. f. :i. i Jin ~ c.toL t ( ( - 1H -Jin-l. f'fJ(t~)~ !t 

-i1 if a'o(. ~ ~ 1-" 
C d. e ~ilin."£ 4 c '-ci 1-lin.t 'f 1- ( /:+c ;J. (!-1))4M t 

4T06b! nOHRTb, KaK Be,Il,yT ce6R coelcTBeH~e 3HaQeHloH! xapaKTepHcTH

qecKoA MaTpJoIl-Vi. yp,06HO Cp,eJIaTb 38.MeHY A = 1 + W :5tI1.1. 
XapaKTepHCTHqeCKOe ypaBHeHKe npKHMMaeT BH~: 

'1X-oC. 2 •• 2 .t <J(ai., 2 <1')Z w ~ ... w ~ ( T" Itc d ( )Sirt± .. w 4c c<. U + 4 7: -hl'!.:i + 

J. i1. ~oL, If 
+ If cd, 4 T 4Lfl.. l =0 

aJIeMeHTap~e pacc~eHHR nOKa3~sanT, liTO rrpH 

~d- I !.:..ll!.2 l lv ~ C 01. ~ [ -2)=J.. ~i' 
coClCTBeHHble 3HaQeHHR no MO,IJ,YJID He npeBocxop,flT I AJIR Bcex 

o~ <f' < 2 Jt • npil 3TOM eCTb ,n,Be onpe,n,en~e TOllltH: <.f= 0 H tf~.F • 

B OKpeCTHOCTK f=o CO~CTBeHH~e 3HalleHHR AonYCKa~T pa3JI01r>eHHe: 

A1 =exp{--y'l + o(t )1 ' 1t2 , ~ ~ e.>:p{+dvt'f-1 ~/(l"O(CP3 )}. 

2 

i = {-~JJ .B 3TO~ TOllTOllKa j f ~ .'l RBRRCTCR onpep,eJIa~eH JIHmb npll 't - z), 
He O~HO Co dCTBeHHoe 3HaqeHKe nOMOAYJI~ paBHO I H B OKpeCTHOCTH 

tf ~ x cnpaBeAJIKBO pa3n01r>eHHe 
2 


A= -1 i - (i{-Ji) t +4).! /u-U + 


It / u '( t ! 1) 


4TOClbl He YAJIIIHRTb H ele3 Toro yToMHTenbH~ ~enOllKY BblKn~OK, 113
2 -1 2


elaBHMCR OT SToro cnyq8..f!, nonOllKB ~ <. r- 2~ . XOTR RCHO, liTO B 

OKpeCTHOCT~ il=O onepaTOp pe30nbBeHTbI IIMeeT Clonee CnOJf(HYIll CTPYK

TYPY, lIeM B oKpecTHocTK jf ~X • TaK liTO BKJIlOtleHHe tf ='Ii He npH

Be,n,eT K p,OnOJIHIoITenbHba! nplolHlU'Inlol8JIbHbIM TPY,Il,HOCTllM. 3H8..f! aClIMnTOTIoI

KY coClCTBeHHI;iX 3HalleHIoIH xapaKTeplolCTloItieCKOH MaTploIqbl, nOJIyqaeM 

aCIoIMITTOTHKY coClCTBeHHhlX 3HatleHH~ pe30JIbBeHTHoV. MaTpllqU! )1 (1) B 
' '/' 

OKpeCTHocTH '/-'= 0 1'. = t . Pell!> KAeT 0 coClc'rBeHH~ 3HatleHllfIX, 

paB~ no MO~JIIO I nplol \1' . 0 

i~' _ p 1.: I 
;[1=exp { -;l vr ~ r ll ' ~ ' ' , i' 


'£.;1. = exp 1-{f t "" l/I '~ , 
 - \ ' 


_ . 1 .II D C~ , ~ }
~ 3 - e-l P ( Vf' {. f + . , - , 

l~_ . L kJ., 2. 1 x ~ =exPl~'fi' 2 ~' 00'f '" . 

I i~ 
BHe e,n,HHlllIH 0 PO KPY ra ( / 2 I > i , 'f =J .e - :x (. u.! < 0 


/£,1<1, /(!(J./ '- 1, 1;[;/>1 , 'a:~I > i 


Pa3ClepeMCfl, KaK YCTpoeH onepaTop pe30JIbBeHTl:l. 3,n,ecb 'lid A1 -0, 

2

TaK liTO CTaHJl,apTH~A MeTOA nOCTpoeHllfl pe30RbBeHTN He npoxo,n,IIT/ / 
no nepeMeHHOMY U pa3HOCTH8..f! cxeMa O,n,HOIllaI'OBafl, n03TOMY eCTeCT

BeHHO C,Il,enaTb TaK~ 3aMeHY nepeMeHHUX 

-- ' lJ: tI.c , uJ[",ule).•~ _l Llt, frl' 


CoO~'BeTCTBeHHO HaxOA!0U4 pe30JIbBeHTH~ MaTpllLJ,Y; 


-1 
)J(2)~A ·8 rAe 
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1 - <. ..) - ~ -v Ct-1) ~ (t -~ ) 
__ ..)L\l ..)2 - Vl. ( ~ _ 1 ) .;0 2. ( 1- 1 ) 

0A(;! ) : 0 0 0 
-v _ \)'- \):L ) 1 H L(I'_, ) - !, - ~'(K - 1 ) 

0 0 a 0 1. 

0 0 0 0 0 
_ ~:tV i - 1+ ::;2- - t(t-1) l ( r - 1) 

Bl~) : 0 0 0 0 
~:t l - f+}I+l rt- 1) _)1 _\)2( (_ ; )-~ -l 

0 0 0 0 

<oet A (l ) ~ - 'tJ }l '" 0 . 

Pe 3 0JIbBeHTHB.H MaTpHL\a onpe,D,eJIeHa .!VIR Bcex 2 F0 • MaTpIIL\a B( t .J , 
a CJle,D,OBaTeJlbHO, II ,)./( n , ~fUeeT HYJIeBOe co6CTBeHHoe 3HaQe Hlle, 

KOTOPONY OTBe1.!ae'l' co6CTBeHHbI!\ BeKT Op (v,O, 1,O,O)' • OCTaJlbHble 

c o 6CTBeHHble 3Hal!eHII.fi npH ;,: -" i paBHbI I. 11M OTBel!aIOT Tpll C06CT

BeH~ II O,D,IIH npIICOe,D,HHeHHbll\ BeKTopbl. 3 TII BeKTopbl CTPORTCR IICXO

,D,R 1013 co6CTBeHHblX BeKTopOB xapaKTepHCTIIl!eCKOil MaTpll~. nOK~eN, 

1.!TO co6CTBeHAbie 3Ha1.!eHIIH 101 co6CTBeHHble BeKTopbl pa3JIaraDTCR B PR

,D,b1 no L\eJIbIM CTeneHHM ~ • B CaMOM ,D,eJle, eCJlII co6CT BeHHONY 3Hal!e

HI-nO A:: 1 .. w Sen i OTBeqaeT co6cTBeHHblH BeKTop E(If) ,TO 

3TOT BeKTOp O,D,HOBpeMeHHO RBJIReTCR co6CTBeHHllM BeKTopoN MaTpllL\b1 

'lJ re i<f) - I 

J il1. 'l: 

M3 npe,D,CTaBJIeHIIR ee Xa p aKTepHCTHqe CKOrO MHOr04JJeHa B BII,D,e 

.r: <f ~ t ,
W (W - L2 VVi )(w +d. \l y ! ) t 'Ln "f ( w ('I), ~ ~ ~ n .. ~ ~ .~)<) ,

~ ~in.:. t , W · ~ ~1 . II)' = 0 

CJIeAYeT/6/, QTO co6CTBeHHwe 3Ha4eH HR H co6CTBeHHwe BeKTopbl p a 3J1a

r a DTCR s pR,D,W no L\eJIWM CTe neHRN ~ • DYCTb A I ~) OTBeQaeT co6

4 

CTBeHHI:Jf! BeKTOp E ( 2 ) II ~ ( 'I') - OTBeqalOlllee ). ( Cf) C06CTBeHIiOe 

3HalieHlle pe 30JlbBeHTHO~ 'MaTpll~b1, TOr,D,a BeKTOp 

(E f ( ;)(' ), XE'J.(~ ) ,(X E3 (~), [ ;..(;XC), Ej f:£» )X,= G(::r) 

HBJlReTCR/2/ co6CTBeHHbIM B8KTOPOM pe30JlbBeHTHoil MaTpIlL(bl. n ape XL , 

-;(3 , pOJE,D,eHHO~ 1t :1. , OTBe1.!.aIOT co6CTBeHHbll1 BeKTOp G( ~:d II npll-

COe,D,IIHeHHiItl% BeKTOp, KOTOPblil orrpe,D,eJlReTCR rpopMYJlo f;\ 

Ux.tl - t ( ;;r, ) 
( il~ -Gr3 ) 

Ba311C co6CTBeHH~ II rrpIlCOe,D,llHeHH~ BeKTopOB nOCTpoeH. TeM CaMbIM 

YCTaHOBJleHO CYllleCTBOBaHlle HeB~o~eHHoro aHaJI IITII1.!eCKOrO npe o6pa

30BaHIIR nO,D,06I1R, KOTopoe rrpIlBO,D,llT ..Jj(n K HOPMaJJbH OMY *OP,D,BHOBY 

BIIAY 

0 0 D 0 J' H0 Vi 0 ~-r 
it 

- i ( ~ - f)0 ;t, 0 0 0 I ~ 0 

,T- 1 
(i ) . ( X- i ) lH) -1T(l )J1(l) '(\0 ~ I 0 0 ({J. 0 

00 0 X3 0 

0 0 0 0 x . ~ - 1 - II ~ 
0 - f 

OJIeMeHTbl T(;U B oKpecTHoc TH 't' ~ o pa3JJar run clI B p .fl,D,bI n o CTene -

HHM 'f! , r -.( l ) = r -' ( f ) + 0 ( 1M ) . B ,D,a.Jl bHe f;\rmlx BblKJla,rvtax 

BMe CTO T il ) 6Y,D,eT YllaCTBoBaTb T Ci ) • 38MeTm.I cpa3Y, liTO YlleT 

l!JleHOB noplI,ll,Ka 0 ( {H ) He MeHReT nOJIYlleHH~ OL\e HOK. Depexo,IJ;\>!M 

HenOCpe,D,CTBeHHO K IICCJIe,D,OBaH~1O YCTo AqHD OCT II RpaeBo~ 3a,D,aQH. Ha 
JleBoil rpaHHl.\e o6palllalOTCR B HOJIb j)' ~ ur 

V 0 = 'Vo =0 . 

Tor!l,a 113 OCHOBH Oi1 CIiCTeMbl, onpe,D,eJIRIOlI1el1 pe30Jl bSeHTY, nOJIYQaeM 

Uo t-H iJ, - (t - 1) W, ) = ZU O T-!; 
COOTseTc 'rBe HHO, Ha npaBOY KOHl.\e IIMe eM 

I
lJ'''' - W'N ~ O ,- v ( UN - U",_ , ) = !,v 

5 
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nOc~e 3aMeHN nepeMeHHHX KpaeB~e yC~OBHR npe06pa3ymTCR K B~ 

v a, -'II') 0) (~: )c~ 0 o 0 ~o :: 0 ~ ~ 0 


() 0 0 o 1. , 0 , 


(: 0 0 O )~k ~ (~).
0 0 0 

E~e oAHa 3aMeHa nepeMeHHhlX ur " T~- ~ ~ rro~yqaeM KpaeB~e MaTp~~ 

{i(1-l) - ~t _(HH) 0) _(1 ';'IH) -r. lnl-'r)
K'l - J ~-i ,K2- t-i -1 ' -i 

0 1 1- 1i 

-i ( ~ - 1 
K, ~ ( ~ ~-1) K4 " 1 -~)

-1 

-1 -.v ~ 1 ,..1 l'"U
0 

K, K2 JJU K"K 3 Ji,, = B( , ~'")0 ttz 

3AeCb Jil1 , "Ul~ - OCHOBH~e 6~OK~ .OPAaHOBOA HOpManbHOA ~OPMH. 
BnOKY Ji OTBe48JOT C06CTBeHH~e 3Ha4eHHR, MeHbmHe no MO,ny~1O I,

'1 

ll l L OTBe48JOT co6CTBeH~e 3Ha4eHHR, 6o~bm~e rro Mo,nynlO I. 3aweTHM, 

t(TO "!Jet k1 ~ V'11 '*' 0, WeL K'f = ~ :F 0 • OTCIO,II,a cne,nyeT YCTOf.l4HBOCTb 

~eBof.l H rrpaBoA KpaeBhlX 3a,11,a4. 4T06u HCc~e,ll,OBaTb YCToA4HBOCTb 3a,11,a

"H C ,ll,BYMR rpaHHUaMH, BunHc~BaeM B RBHOM B~e orrepaTop pe30~bBeH

T~: 

0 ' [ 
r e l -, I l :i, o o (To B _ N 0 e o )(~~) _ 

o 0) _ {;D 
( 1_ 4 - 1 iJ L !? ~ Wl = ZJ<;, (~l) - t; ~ 1(a; ;1.,)/(~-;l 2) 0 j ,e t:u - iiC -:' 0/ 

o 
X;+H(~~ _ ;x.-t) o ' Io )

t.o'-! e 7: + 

., 
-(: (1~);X, (£L Cfal.-'¥.-;)_",,-f) 

o N • 

( X - -;x-;')\ 2 

0 
,d·'" _o ) ii" , -, ( ld... _, N) ,o -f! ~ ~-~: (7jl),

+ L~1 ( "'(litzf - ~-e t ;x.f (dC,- ;;;:, ) )ft, X, +:¥.1- ->1--,' )r)L-z < 
:12 X~_;)fZN 

_ N o £;-t(",_ilC~' )(<1(:-7;"')-) . 1:

(;(~-l 0) ? N (0 
~" - 7 o X~ - f (r~ ! ) - f; -z: t (rr,'-x;"r I 0 (~,)-tQt ,e+, 

" , ;c,-XL' ('XI +"S.~ - ":: ) o
~2 iI.~- ·II:; z. ~, - xJ. 

-t-L ( [ >0, .. , /'1-1 ) . 
J ' Cs" 

N 

}"i<l'.( ~ o "l: 
1 
' ''' - I 

3,11,eCb M~ He OCTaHaBnHBaeMCH nO,ll,p06HO Ha oueHKe HHTerpanoB H CyMM . 

3aMeTHM ~Hmb, '-ITO o14eHKa "caMoro rrJloxoro" CJlaraeMOro, cO,ll,ep)f(all\ero 

rro,ll, 3HaKOM CyMMoi 

1; t _t s_s 

Sx." x,-x, (a:1 + It.z - i!C z '\ ci.<f 
2 ~~-x-; 2. ~2.-(f.-;) 

-} 

CBO,ll,HTCR K 014eHKe K03~H14~eHToB ~YPbe ~YHKUHH 

, " 
e-'''-'f (L C Si n. e'/' ) 

e,1 e 
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fiPH 3TOM liCe II£. OL\eilllBaeTCR cBepxy '1epe3 HOpwy HallaJIbHbIX AaHHbIX. 
fio.u.poCiHee 0.6 ~l\eHKe HHTerpaJIOB H CywM TaKOrO pO,ll,a CKa3aHO B/4,7/, 

CnyqaA 'IHCTO HeRBHoA cxeMH, U=1 


YcnOBHe YCTOR'IKBOCTK 3~a'lH KomH 3,11,eCb TaKoe 


" l .i..!..!.l:....
" ~ t· 2 

XapaKTepHCTH'IeCKOe ypaBHeHHe KWeeT BHA 

3 2.~/. 2 ~ + ~ ~2-( X-i) ) . <f W "., 2 X" S)J 'en:' tw + w ., ~ -t . z ~ I <n 72 t . 7 V , .. . 0 + 
1 .. 4)1 ~ln 0 .{ t 4)' -!.i.rt i 

~ ~ 1.. . Ii ,l! -8 Lr1 '1 == 0 . 
t . ' 1. i :l.

1 +~)J ~ lrt J

OTC~Aa cneAYeT, 'ITO nHHe~H~e 'IReH~ aCHMTITOTHKII coCiCTBeHHbIX 3Haqe

HHA OCTa~TCR TeMH ~e, 'ITO H B cRyqae RBHoR cxeMH. MeHReTCR C06CT

BeHH~ BeXTOp, OTBe'l~~II~ HyneBOMY coCiCTBeHH OWY 3Ha'ieilllD pe3 0Rb

BeHTHoA MaTpHL\~. Ho rRaB~e qReH~ KpaeBbIX MaTpHL\ rrepeXOART B ceCiR. 

fi0 3TOMY OCT~TCH B CHRe pacc~eHHH, rrpOBe,ll,eHH~e B cRyqae 'IH CTO 

RBHOH cxeMH. 

CWemaHH~1-' CR.ytla~ , 0 <. 0 < i 

rRaBH~e 'IReH~ aCHMITTOTIlKH coCiCTBeHHHX 3Ha'leHHA II KpaeBbIX MaT

plll\ Te ~e, 'ITO II B rrpeA~HX cny4aRX. MeHReTCH TonbKO YCROBlle 

YCTOj,j'lHBOCTH 3~a'lH l{Ol![H : 

-y'" ~ f - 2-1' (1- 1. 0)1 0- <. ifL <. 2(-1 - 2.) 2. t -tl), (-1- :;" U) 

C4eT C pa 3RI{tUibiMH maraMll ,ll,RR " r HrrepCioRH4ec Ko ro " II "rra pa CiORHqe CKOrO" 

ne peMe H.HbIX 

B KHH r e P . PHXTMa~epa, K.MopTOHa/5/ 06 c~aeTCR C4eT rro RBHOA 

cxeMe, rrpH STOM TpeT be ypaBHeHlle pewae Tcn rro t C Cionee MenKHM 

marOM 't / K • npe,ll,rr OJlal'aeTCR , qTO B :lTDM CJlYllae YC JJO BHe YCToA~'H-

BOCTH onp e,ll,eJlReTCR HepaBeHCTBaMH 

8 

.'\ rc ?f.'t 1 
v=cp: ,1, )1=J(l;!' <' Z 

110K~eM, 'ITO Ha CaMOM ,ll,eJle YCJlOBHR YCToA4HBOCTH CioJlee ~e CTKHe , 
,1. 1 !l k

BBO,ll,HM B pP CCMOTpeHHe rrepeMe HHble w (. "", ur e 
Tor,ll,a CHC TeMa pa3HOCTHblX ypaBHeHHA rrpHHHMaeT BH,II,: 

n+i I'\. rl n1 n1( rt. 
Uf. =U e ' c d ~+ , -17e - U- f) ( Wt " - w2 »), 

{t n" _ cei. (u n 
+1 _ U"" ) = 17" e. t t · , t 

+ '1 1 oL ("l1 n~" ) n K ~-r ( 'UI" n l( " tt )
W'e • c. 'K- llf. - U f ., =W'e +i<7?- ur~., - ZW'e + u'e . • , 

,. rn + 1i n+ I,i - 1 ~'L ( n.'J-f t1 +fr 1 ,101", i -") 
W - W e - -;:-n:- 1 -1#t + ur i te K n ""

~"
. .. , 

d.. ( "H ,H , \ 
tC - U - U ) = 0 2, ... , " . 

K e t - " 

XapaKTepH CTI!'IeCKaR M8.TpH l\a I!Mee'1' p8.3MepHOCTb lit-2, ee xapaKTepHC

TH'Ie CKHA MHor04ReH HMeeT BH.L\: 

G.l 1('., [ 3 " .,2 • If It v' ) 2"') Z"U-11Ln:J(~)~ (-~) . - X+{p + Z - 4v Sin" z - I ie l 

T ( - 1 - J/ (2- 4l~i-n."} ) + II~ t (Y - 1)Sin2 'f (~~ : ))~ + 

(J, ~ 1 _ !!A.-si. n2:1.+f /( - 4/ (r - 1) &1'/ -4'2 ./'1('_ Jl ] / K :;.p- ~ , 

~R Toro 4T06~ CBoCiO,ll,H~ tjReH rro MOAYR~ He npeBocx o,ll,HJl I , HeoCi-

XO,n;HMO, tIToCibi Il ,~ 1. • OTC~,II,a cReAYe T COOTHOmeHl!e "* ~ i 
n pH tf=o Bce TpK DTJlJoII.!H~e OT 0 KOpHH paBHbI I. Ha R,II,eM KX aCI1JoIITTO 

THKy B OKpe CTHOCTI! O. KaK H paHe e, ,n;eJlaeM 3aMeHY rrepeMeHH~ 

x. := 1 + W -!.Lr1. ~ 

TOf',II,a nOJIytmM 

9 



I< 

3 ~ [ 2. " (l, - { ~.. ] <fW 	 + w Inl + '!,JL L-.:.- + L ((- 1) ~LI't;, + 
K 	 p -'i K ... 

~ ~ ~~< ~ 
TW' 4\/'(Z-p + ~({-1.l - ki2-~) "'" ~i u = 0 

K K fo - i "in r ' 

rIp\! <{-o ypaBHeHJ.le npl1HJ.lMaeT BJ.I,ll. 

w J 	
!L a - f) )2. ( ) 

t W 	 ( g V -,z- - " ~ t - J- ) ,, 0 

IlpJ.l K :> :", 6 >~ nOJlY1.!aeM nOJIO}!tJ.lTeJIbHbll1 KopeHb, KOTOPOM)' OTBe
4aeT X > 1 . TaK 4TO aJIrOpJ.lTM HeycToH4J.1B npl1 r>2 . ,ll,aJIee pac
cMaTpHBaeM ¥ ~ 2. B oKpec 'rHOCTI! if' = 0 B03HI1KaeT KOMIlJleKCHO- con
p~eHHaR napa KopHeil. Hail,ll.eM cJIe,D.y~~e 4JIeH~ pa3JIoJ!teHIIA: 

(1- <1 . '1 (1)2 I(jJ ) . ~ cf 

;r1.Z= i ± i2Y V2- (1 ),. 7 ~UIZ - I V +4}- 2-r> Z ( t - {) / K - 5u1.. 2: + '" , 


l.f;:1:r J= 1- ( 4~:l. (H ) ' If;1-t 1~L '1- 1l + gj'-c~'f) 2.-,(+).. ('t-1) /1< ) ~i!1'r + .. , 1 

, 2 \ l I (- t ~ 2 rt - 1) / I< ) 2 t.f 
= -I - 4v ( .3- t) + -/ 2. '1 U - f) K -lf J.1 	 &In -+.',

( 	 / 2 - t + :l- U-1)(K 2. 

TaKJ.lM 06pa30M,,ll.JlR MaJI biX 'f np\! 1 < t::oZ 11£,/ <:1. • PaCCMOTpe-

HHe npe,ll.eJlbHOrO CJlytl 8R ;( = - i npl'! 'f' = Jl npJ.lBO,ll.HT K cJle,D.y1OlI1eM)' 

OrpaHI!4eHI1~: 

1 < t~~ ,( 1. , }o ~ i - ±L~ == ~•\' (~-f) 1 K 


1 - ~ j) J: -t -I 
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TEMATWIEClOfE KATEfOPHH nYBnHKAUHA 
06'bE)U1HEHHOrO HHcrnrYTA H,nEPHNX 

lr1CCJIE,aOBAHHA 

HH.neKC TeMaTHKa 

1. 3KcnepKMe HTBnbHB SI IjlK3HK 8 BblCOKHX 3 HeprH!! 

2 . TeOpeTH'IeCK 8S1 <P1I3HK8 BblC OKax "HeprH!! 

S. 3 KcnepHMeHTsnbH8S1 He1lTpoH1I8S1 <P1I3nK8 

4. TeOpeTII'IeCKBSI IjlH3RK8 HH3KHX 3 HeprHI! 

5. M8TeM8TIIKB 

B. HaepH8S1 c neKTpOCKOITIISI R pBaK oxKMHSI 

7. ~R3HKB T~enhlX 1I0HOB 

8. KpllorellHKa 

9. YCKOPHTellH 

10. 	ABToMBTB3auHSI 06pa60TKB 3 KcnepHMeHT8nbHhlX 

aSHHblX 

11. 	Bhl'lHCIlHTe1lLHSSI M 8re NSTBKS H TeXHHKS 

12. 	XHNH SI 

13. 	TexHBKB .pH311 '1eCKOrO 3Kcn e p HMeHT8 

14. 	 Yf ccIleaoB8HBSI rnep.<lhlx Tell II IKHa KOC T eA 


SlAepHblMH MeT onBMU 


15. 	3KcnepBMeHTII1lLHBSI <p1I311KII SlAep/IbIX pe8KllJ1!! 

npu HB3KHX 3 HeprHSIX 

lB. 	ll03HMeTp BSI H q,H3 HKII 38WB T hl 

17. · TeoPIISI KOHAe llCBpOBBIlHoro COCTOSIHB.II 

18. 	Yfcnollb30BB HH e p e 3YlIb TIITOB H MeTono e 

<pYHnIl MeHTSnhH~X IjlH3 B'IeCKBX Bc cneaoB 8HBI! 

B CMelk lll>I X 061l8 CTSIX SSYRH H TeXBIIKB 

http:COCTOSIHB.II

