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~IIUIIYII JIOepHbiX UCCII€006QHUU ,4y6Ha 

I. B:eeneHHe 

nnn TOrO ~T06H TIO~~HTb nyazoHy~ aMTI~HTY8Y C KOMTI~SKCHHMH 
Tpa9KTOpHHMH Pe~e H~ C pesoHaHCaMH KOHS~HO~ IUHpHHH, He06X08HMO 

TipHHRTb EO EHHMaHH9 TI9T~9l!H9 ,llHa,paMMH. EH~O HanneHO, ~TO TI~aHap
HH9 neT~9l!H9 rpa~ paCXOnRTCR/l • DoCTpOCHHe nporpaMMH nepeHOpMH

pOBOK AOnEHO 6HTb cornacoBaHo c rrpHHUHTIOM AYanoHOCTH,~aKTOpHsauHe~ 
H TIOB9,D;9HH9M PeAEe,BonpDCH nepeHOpMHpOBKH BnepBbl9 paCcl!aTpHBanHCb 
B pa6oraxfl, 2~B qacTHOCTH,6blnO nonyqeHO,qTO B MOAenH BeHeQHaHO H3-
-sa KanM6pol!O~HHX ycnoEHft BHpa30pO H9T nepeHOpMHpOEKH HHTepcenTa 
TpaeKTOpHH/2/, rrepeHOpMHpyeTCR nHllib KOHCTaHTa Cl!R3H. H3E9CTHO, 
~To nyanoHaR Teopan Ha ypo:eHe 08HOTieTne:eux n.RarpaMM/

3/ caMocornaco

:eaHa ~Hlllb 8nR KpHTH~9CKHX pasMepHOCTe~ (,ll=26 8nR M089AH !3eH9UHa-
HO H .ll=l0 8nR MO,lle~H Hel!b~liJ:eapua-PaMOH,lla), E TipOTHEHOM cny~ae 
Herr~aHapHaR 8HarpaMMa HapywaeT yHHTapHOCTb, Ho llpH KpHTH~SCKHX 

pa3M9pHOCTRX E03HHKaeT ,llOTIO~HHTenbHaR paCXO,llHMOCTb IT~aHapHblX 8Har
paMM, KOTOpyD MOXHO CE~3aTb C nepeXO,llOM l! EaKYYM CKanRpHHX ~aCTHU
,llHnaTOHOE. B pa6oTa/41 ,n;n11 MOAenH BeHeuHaHo 6uno Ha~AeHo, ~To :na 
,llOITO~HTenbHaR paCXO,llHMOCTb TipHEO,llHT K nepeHOpMHpOEKe HaK~OHa Tpa-

9KTOpHH, 
B HaCTDRme~ pa6oTe MH Hs~aeM aHanorH~HY~ rrpo6neMY nepeHopMH

poBOK :e Mane~H He:eo~lll:eapua-PaMoHna. 3Ta npo6neMa E ,llaHHO~ Mo.ne~ 
npencTa:enReT oco6uA HHTepec, nocKonoRY sneco cymecTEYDT ceMe~cT:ea 
TpaeKTOpHft l! KaHanax 8EYX H~ Tp9X M930HOE, H l!03HHRaeT l!OTipOC 
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CaMOCornaCOEaHHOCTH CX8MH nepeHOpMHpOERH ~ pa3nHqHHX Tpa8RTOpHH 

H HX ROHCTaHTH CE~3H. 3 pa3~8~8 2 MH EOCTipOH3E8~8M pesy~bTaTH ~ 

OOOOU18HHOH MO~e~ BeHSUHaHO nyTSM H3yq8H~ aCHMTITOTHqecRoro TIOEe

~eH~ TI8T~8EOH aMTI~HTy~. B pas~e~e 3 C TIOMOmo~ TaROH E8 T8XHHRH 

paCCMaTpHBa8TM TIOB8,It8HH81l pe.zt;a:e O~OIT8TR8EOtt M830HHOH aMTinHTy.IW 

E MO~e.nH HeEb~liiEapua-PaMOH~a H no~pOOHO DOCylK,IJ,aeTM rronpaBRa R 

p -TpaeRTOpHH. 

2. CxeMa nepeHopMHpoERH B oooomeHHott M08enH BeHegHaHo 

IlaqaeM c npeoopasoBaHHOH no HRo6M nJiaHapHott o~oneTJieBott 
~ar~H ~ qeTHpeX PH8ruHHX qacTHU TipH RpHTHqecROH pa3M8pHOCTH 
.,..., 2c6/ 5/X} • , 
IJ = . f y - . -2 ()(I'. _I)-

A- (stJ=j""t'~J"·H-3:f-2~(~:~.Jj(l.te, !7_~((7-j) ' 
'I ' (' o ,:2, ~~.<J~'f 

~-o < £> <"' . 
• - "• • "'.1 ~ 61,. -~ :J; 

1 

- ~~o~·~sq1 '~·Jc'tr,~,.ol',c,.,P) 
(I) 

" ( e;. : &i - e.) . 
B .llaJibHetiweM HaM Oy~eT BaBHO 3HaTb pa3n0~8HHe napUHanbHO~ ~RUHH 
j- 2 ~ ( ~<_) H 8MIIITT!1qecROH ~RUHH j; (@) E0JIH3H TOqRH ' :(7 

5 -2~(12} := 1 + 2~ '? + fJ(Cf't) 

-.,.. · - "'1'. ·P· ' ; · t 2 • --~"'·,., f·r (2) 
1f(e;.) J~ ~ ... ~-.) 1- f, 2-¥,., r9p(Zo~.'P.P))~ O(j~) 

-1 BHpa~eHHe (I) pacXO~HTM H3-3a CHHryMpHOCTH 'f; ITO~ 3HaROM IIH-

Terpana ( q:, (o,oJ'f.·r,;) ·f 0). KaR 6HnO BTI8pEH8 TIP8M0~8HO ro~p~o,/6~ 
MOXHO CBH3aTL C rrnaHapHOR rrerneR ,ItHarpaMMy1 DITHCHBaD~yn H31lyq8HH8 

~yanLHoro "noMepoHa" B aaxyyu. 

) 2 (I < 
X r,1H HCTIORb3Y8M 0003Ha'!eH~ S = (~ +-~) j t~ f• "ti><) HT.~. 

.llJlli peaKUHH ct (r.) t <t (1'2) ... 4(fi)+ q_(!;,)· HaM y~o6Ho EH~enHTI:> B 

(I) pa3M8pHHH E8COEOtl iflaRTOp f, o< ot' 1--~. 

4 

HeHyneso~ HMTiynoc noMepoHa p 
t 

r + -~ P.- = o <3> 
'-I 

MOE8T OH'I.'b HCTIOJib30BaH ,IVlll pery.lllipH3auHH ~ - HHTerpaJia E ypaE-

H8HHH (I) CJI8~DmHM 00pa30M : 
Q( (D"J -1 --1 . q- f,. 

lf, ~ I 
1 

(4) 

r~e 
ot' 

d. p {t) :::. 2 t- 2 t (5) 

8C'I.'b TpaeRTOpM TIOMepOHa ( 061:lqHaJI TpaeRTOpM MO,ll8nH ,IJ,a8TM E EH,ll8 

ol. {i) = 1 +cJ.'t) • Jienw EH.nero H3 (I), qro noc.ne saMeHH (4} ~
-HHTerpa.n OCTa8TM ROHeqHf:lM E Tip8,ll8JI8 p -~ 0 , 8CRH EflqeCTb nep-

EH8 ,llEa q.neHa pa3JIOlK8H~ Teti.nopa qJyHRilHH Q., ( 'f ~ ot'f: ~) no 7" 
noOaBJlliR H EI:JqHTaJI ~Ba STHX qneHa,rroJiyqHM 

A I( = l,., fJ~c/6 f ./1 { oip(P<J·i { f/Jf<, •/P, f; ) - [1.- '1~~~- ] r;'t (¥~ :/;f; )j_,, 
p-.p • tl l I(:" 

t j II r .( ..( ~ 7 (/ (" '' 1 )~ + '1 ./ o -<• too L- ;-;-:) + ', _ cJ 1 , rj--::-j ~ 1; « fJ. P 
<l p ... o rtP "" .,,r; 'I J --: _ _ 9 -c (G) = 1 f~<.:,.<lk)..,_C 

1tt, 'r • 
l{oHeqHHH HHTer~ orrpe.neMeT rrepeHopMHpyeMYD o~orrer.neEyn YHHTap-

HYIO nonpaEKy K ~p8E8CHOH aMITJIHTY.ll8 ~ ~r;/ '/i(J(I), ·;;I (f)), E TO EpeMR , 

RaR ROHTpqneHH E8~T R rrepeHOpM11pOER8 rrapaMeTpOE M0Jl8JIII /J If o< 

BH'IHTB.H~ YHHqTOJKa~T TaXHOHHHti 11 .nH.niTOHHHli EHJia,llbT E crreRrpe no

MepoHa ~OpMaRbHOrO EaKYYMHOro KaHana 
2•4/. 0003HaqHM ,llJlli RpaTKOC-

TH f;~ :- :f -~ ~(~t) Ff • PaCXO.IJ.IITUaR qaCTb (,
1 

E ( 6) 8CTb cyMMa 

.llBYX KOHTpqneHOE, C~:: C/'' +- (f (J) , TIIITa 

C {!J-= ./,-., c.2G(" "1" .£'1 )ot' 2 £(o·ot'P.P) " ,~o () -ol,(p') .2- otp(P~) J t J 'd (7) 

CfJ)_ t ,61, I D F.(; , Jj . 
,. - ~ <~.. P':'o .2-"',.(r')'~1~ It 9 '~PP, q<=v ~ 

f 
" ·-)'J('p, p 

:: - ~ a 'r "' I 6 .f. I'M I 17 "0.. n (f.., (}. ) K 
(J p-q2-c~.,.(pt) ,. 2 <cJ '' 

(8} 

x r 2 «'p r· .~.Yr.) c-. 
;<j I J J' 
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1\a.K noKasa.n11 HeBJ>IO 11 LlepK/2/, WYHRUM o1 '[fll~ (o,a~'/; ;;,· J 
E npe.neJie p-.;. o >~MeeT EH,n .npeEecHoif aMTIJU!Ty.IUl oi •42 B -= tJ. t.•;;, .,, ) 

0 y "f (~ '1,!1} 

~IYI ~'fF; ::(y;Qti8't =:Ji)j~~ ~/'r~;a'I',J;) · 
p "l'tJ d (9) 

tl• (t) 
.IlJIR: CYMMbl ,npeEeCHOH aMTIJIHTy.l{H ~ H D8pBOrO KOHTp'lJieHa C~ 
HMeeM EblpalKeHJile 

8/"+ ct) = [t .,. (.;., }jg~ t (- ·~ r ~)a/ 1 !1(}, ./toll) 
JO·-.(l Olp(P) 2 -oJ.,.(p'J ,~ t 0' • .1 

:: Bt(g (t•"Jz) ;~~(I'.P.,~ + O(g 6) (10) 

C paCXOM111HMCJI KOS$!>HUllleHTOM ,\ 

>- = t.... 1i L (_!_ 
P -.o -«,.M 

2t, 
-1- .2- o/p(P2) 

). (II) 

C TIOMOrnJ>D nepBoro KOHTp'l~eHa (7) nepeHOpMRpyeTCff KOHCTaHTa CBR3R 

k l . ) ) g ' ·= ~ ( 1 + A,9" + O(g')/ . (12) 

Mbl 6y,neM paccMaTpHBaTJ> 3,nec:r, rJiaEHbiM 06pa30~ ETOpO~ KOHTp'lJieH (8) 
KOTOpbiH , KaR TIORa3aHO. pa3JIJII~HbiMJil aBTOpaMR ~ Be,JJ;eT K nepeHOpMlll

pOBRe HaKJIOHa Pe.JJ;JKe TpaeKTOpHlll .t' . ~ paccMaTpHBaeMoA 3,nec:r, 
aMllJIJIITY.JJ;bi ENTIORHReTCff COOTHOrneHRe1aHaJIOrH'lHOe (IO): 

8t"+ cf2) = rf rql),x'L]1Jt"(a ·~'Pf'.) ~ 
~ t l ' (} 1JtJ 1 y (/ I I I o1 

:: s;rra) [cJ~f,~j-~2) ,. ()ru+JJ ,o,-~.J~ 
(13) 

- b 
r,ne ). 0C:: 2 -«,.{•) , B COOTBeTCTBJI!Jil C ypaBHeHH8M (8) • 

MH s.necn rrpe.JJ;JiaraeM 6oJiee npocToi! cnoco6 Bbl'lHCJieHER nepeHopMHpoE

KH HaKJIOHa TpaeKTOpHH ol (f) C TIOMOrnhD aHaJIJII3a aCHMTITOTH'l8CKOro no

Ee,neHM (I Si - co) CYMMbl ,npeBeCHOi! H O,ll;HOTieTJI8BOH aMTIJIJI!Ty.l{H. 

BHa'laJie R3YlJHM aCJI!MllTOTH'leCK08 OOBe,JJ;8HHe TOJibKO BTOporo KOHTp

'lJieHa c,/tJ (~I -::i.p 1 t1z • {I, titJ • ¥) X) 

X)3,necb OIIylll8Hbl 3aBHCMllOCTH OT p 
1 

He BJII!RDIIIHe Ha 
peryJIR:plll3aqHD BblpaJK8HM ( 18), 

6 

I' 

x- .,._e ?r·tiJ-y- _ ··<>~(r) 

C tzJ_ ~. ,t ~L ' Jc~(ijv~~ ft~.,- L-t• .. f6J,,·.~rJ] ,)( - - Y,f. 0 Cj I rtf 2 .1. (. ~l T 

~ a " .. (1 - ,. ,../ " o o . -atf1.j 
-.I (c) -/, •• 'I' -f. ,. Y' J · , . - 1 .f . ., 6' ./.'t. {fii + 1.1' + Y) X x[! ... 'f .r ... v- .(.· ... ()] [ ) ] r J.-.,(th<l)i-..(b'--'1'-) 

--r.-.. (19~) /r·e.(&+'f" 
'/ { ( Jf~) +I) {l, ... 'f t--1.-,.zf j ·- ( o1 (t} t- .J. (.r)) ( {,,_. '2 {v 1-<1) + .f,·., ~ ( h· 'I)) 

-+ (d.(!) -r.f.) [..f,·., 2 G -r- !,·,. 2 ( & +I/' t Yj]} · 
(14) 

Be,eymd BKJia,JJ; ,llJIII /.f j .... "" ,naeT 06JiaCT:b ("' 'f')~ (c'1 Cl) / 7/. Pa3JiaraJI 

TIO,JJ;NHTerpaJIDHOe BbiPQX8HJil8 EOKpyr STOH TO'lKJII Jll BbiTIORHHR HHTerpHp~. 
BaHH8, llOJJY'IHM 

li" 

c (l)"' - 9 "' ( i tJ ~ t..... _:!___ j'tt (l. [i,., G'] NIt 
~ /S/-<>¢ p ... o2-«p(,.'l o 

[]... -.L(t}- ~ (- <Ill' )"]{ 2 't . ' ] )( J ..t.pd'l' (rlf) Jl)<fl - /of(.rJ/~ - .! f, .. < tl (15) 
o £-. G 

, rj.(f) J) "-"-- «'f /t!i.Sf 4. /.;'s/ r(-d(t)/~:tz- (t), 

r.ne 

£-(t)::.[.e. .... .f ] 8'Yid. 1 t. 
r ... o 2- ot,.(p2) (16) 

3,necb YlJRTbiBaeTCff TOJIJ>KO Be~ EKJia,JJ; 06MeHa ,JJ;EOHHbiM llOJIDCOM Pe,n

JKe. AHaJIOrH'lH08 Bbl'lJilCJieHJII8 MOlKHO EblllOJIHHTh ,llJIII TIOJIHOH O,JJ;HOTieTJieBOH 

aMnJJHTy.JJ;bl, r.ne J,,. 9 3aMeHlieTcR WHRUHeft ~ f P) • 
llepBOe CJiaraeMOe E (6) .JJ;a8T aCJI!MllTOTH'leCKDe TIOBe,neHH8 

A (t .... a;""" "''a 21 JIJ(r~~Jr~'! I r (- cl ft)) ~ilJ x 
~ /S ,_,_ (17) 

x r~(f) _ t- ttJJ 
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"L(t)=r{t) -+rtt),... ~·ht s'~~, f-ol,.(pl)-t1 -<~r7 v., , ... (} ,, 

" x Jc!c[~t,']2rJ.(tJ-«(p'-) ~t[-L~ ; - ]"'ltJ 
I !Qt;l ~'If'(~ • 

0 
(IS) 

0KOH'laTe~bHO ITOE€,U€H>l€ CYMMH ,npeEeCHOH >I IT€T~€EOH aMITJIMTY.U MM€€T 

EH,U lj .,_ A ] 

r(-•f,J)Jo~'sr'l.f·dc "''3 f".,~J2-+ r~. '$g "(r!l) -r~I':J )-'-1"'1/ --rt?(g6) 

::::- "'':J(H't'2r(-«f-;J)/"'sJO(ttJ ~~lJiftJ ... a2Ji"!tJ . (I9) 

""/ (.) 
TaK RaK r (f) rrporrOpWIOHa.JibHO t • ETOPOH KOHTp'l~eH lt i! • 

.IJYlUHH n. aCMMITTOTMK€ K ~(t), ,U€HCTEHTe~bHO rrepeHOpMHpyeT 

cor~aCHO ypaBH€HHKJ (!3). f..M€€M 

Ee.,, 

~ k~'to = "'It) -~ f/ t ~ f"f) +a:> t p fiJ + o t.r~-J 
"' 1 + «-t(ltQ/Jt +~:?tZ.!t-J -+ o(gtJ (20) 

e 

ol.tlit.IJ::: ol'(t..,. ~"' 9~;1:>/ ) . (2!) 
p .. () 2- cL,.(,.:J 

BHrro~ @ -HHTerpt~poEaHHe :e YpaEHeHHH (I8),~erRo ,noRasaTb, ~To 
KOH€'!Ha.R: YHHTapHa.R: rronpaEKa ~ 26 ift) paEHa HYJIIO rrpH C ... C1 • 
ilo3TOMY HOEaR TpaeKTOpHR (20) eme OllHCI:IEaeT 6e3MaCCOEHA CTa6H~
HI:IH E€KTOpHI:IA M€30H, T.e. r7l lttJI{r:l) ~ f • ::lTO HaiiOMHHaeT OTCYT

CTEH€ rrepeHOpMHpOBRH MaCCbl E€KTOpHI:IX '!aCTHU E 061:1'!HI:IX KanM6pOEO'l

HI:IX TeOpMX. 

3. ilepeHopMHpOEKa E n:eyX-IIHOHHOM KaH~e E M08eJIM 

H.m.P. ( e -TpaeRTopM) 

Bb'rrHmeM qerHpexrrHOHHYJl ,npeEeCHYJO aMITJIMTY.llY M ee o,UHorreue

EYJO YHHTapHYHl norrpaEKY (cf>epMHOHHa.R: H Me30HHBH IT€TJIM), Hcrro~3YR 
orrepaTOpHYKJ if>OPMY~J.IP.OERY E RapTHH€ ~ 11

1 HMeeM ,UJif! ,npeEeCHOH 

aMIIJIMTY.lll:l EblpallteHJ.I/S/ , K 

8 

I 

\ 
I 

t ~ /3. I'~ "'' q 2 j vi ( -al(s-J -«!'-!) fl' ~ <;JAI.i ¥ f- }() X .f. 0 t > (22) 

r,ne .J' - TpaeKTOpHJI MO,U€JUI Orul:Tb ,naHa E E>l,U€ ol (I} :: ~ ""' 
1
l' 

M b -MO,Ua >!JIM Clll'IHOEa.R: '!aCTb ~ +r >!MeeT cPOPMY 

s fl' = c/. 2 6) J + o( ) {s-) ....!..... 
"' " 1-x 

- (" /1-) + .t/'1} -t} l1 .: 

:= LJ kl' (o((I).I/-;))·1,.;;) l (r;.~ 7;=..! 7j:f) · 
I"•J I • I t-X I 

(23) 

Tioc~e RHTerpMpOEaHMR no X z ROM6HHMpoEaHMR Ecex Tpex cnaraeMHx 

E (23), IlOJiyqaeu M3E€CTHO€ El:lpallt€1U!€ JlaEeJJaca-IllaiTMpO 

8 
r-,, 2 r( 1-ol~)} r(~-wr.rJ) 

;:: .l'~.v 
" r F' ( 1- #rd - .;lri'J J (24) 

r:: II /</ 
KOTOpOe BOCITpOH3BO,D;HTCJ! Ta.K:J:e B , /2 -KapTHH€ 

0 

• 1iepM.I'IOHHa.R: II€TJif! 

rrpH KpMTH'leCKOH paaMepHOCTH 1) = IO HMeeT EH.ufiO/ 

A (F~ & ,)".J'!J !~9 7 -2['/".ftJ ]8 !;;/ tiJ; ~7 _i-f-Gj,Il"''l'.~~,(f": 
~ J 0 {(f'J - "~J~~ (25) 

£;,-o~t?{f1..!~,,.. 

r.ne CITHHOBaR 'lQCTb HM€€T cPOPMY 

{tJ 1 ) 
f~ "'L k,. · Lr ( &Kt' ' (26) 

r:t 

KHHeMaTH~€CRH€ ~TOpH /(r TaKH€ ~e, t!TO H B ,npeEeCHOH aM

IIJIMTY.U€ (23), E TO :epeMR: KaK K03qxpHUH€HTbl /..,. El:lpalK8.IOTCR: '!epea 

cWHKUH' ;t , ROTOpl:le REJIIIDTCR: ITpOH3E€,U€HMRMH 3JIJI>!DT>lt!€CK>IX rjlyHK-

0:~/lO 

L t = r ( &11 ) z r &4 1 ) 

L 2 ~ X ( t}-tt ) 7 ( ff:u ) 

L?. = ;t ( ~,) :t(-&ttl) 
(27) 

t(t?J=· 
1 [t-~~~i.~-~ 161- -r-t'f911· 

2{!, .. (9) 
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;j)yHKUM pacnpe,neJieHIDI !":p- (9jiEelJ,eT ce6R: npH 7 :.o TIOlJ,06HO 
t ( ,,, 

r of- ( ,) J 2 [. ) - .,. f - g~ r 0 'lc • 
f (f;) 

(28) 

CTOHT 3aMeTHTb, 'lTO XOT.fl CTeTieHb paCXO,Ul'IMOCTH E j- HHTerpaJie ypaE

HeHHR (25) TIOBHlliaetca Ha e,UHHHuy, HaM CHOBa HyzHO ,UBa BH'lKTaHHH, 

nocKOJibKY nommTerpa;rbnoe Bhlpa.l!teHHe- if!YHK~Ha or 9 , a ne o'!' 9'', 
KaK E MO,UeJIH BeHe~HaHO. !TOETOp!m EH'IHCJieHHR, lJ,aHHble E npe,lll:l.IJY!lleM 

pa3lJ,eJie, TIOJIY'li1M EhlpalKeHHR, aHaJIOrH'!Hble ( 6-8). KoHe'!HM '!aC'l'b tflep

M.l10HHOM neTJI.Il ( J'- t ,U.IlarpaMMa) HMee'!' EH.U 

A(F)~<.-<.,;1 t.k.( {2 ~R)yot'.6 lift 9-~(plJ!c;.•t:/t;,ot'/J.;:;.)-
1, p -.>u 0 

- [1 ~ 1.ul{)f ] C; f f' ./ 'f'. t;.J J f =-tl J (29) 

r.lle q. f: COETia,naeT C (25)1 3a .llCKJilO'IeH.HeM cpaKTDpa (29~J!'t 9 -l' 

11 .113MeHeHHhlM 3aKOHOM COXpaHeHHR (3). KoH'l'p'!JieH {~ ,. ec'l'b CHOBa 

CYMMa C "' = ( (1',,) t C (F,l) r.lle C {l";t/ l!MeeT E.ll_:q .llP,eEeCHOH aM-
~ ~ t • t I 

TIJiliTYllhl 11 Ee,neT K nepeHOpMHpDEKe KDHCTaHTH CE.fl3ll II/, BTOpOR KOHTp-

'!JieH ~(~21 , aHaJIOrl!'!HD EhlpallteHl!IO (8,I6), ,llaH B Bl1,D;e 
., 1r ~-9 '1;-f)-<f 

ct:· 2 
> = (2 fp·fo~'" [.e ..... -!-:---;-:: ] J" 6' J t~r f ,(r 

r .. u 2 «,r rJ " o o 

[ /, -t -tl,.fr) 
.f.-.. /i-+'l .. v ).f ... I-J.-...of4',..., ~ J { ./, .. B J'.l.~ -.1/~'!1-)] x 

f.l lh >I .f .... .., -J,. {f) J. ... (; • .,) -f,-.. ( ~ ~v-) 
" -;)S'n -l.-....(6+of)/.-,.,(~,...;)] · T( /q ~o (30) 

(r~,. (fl: %' +-<'f ; (}t, ,. ~ ; Pn = 61 1 19._1-= 'r ), 

r.lle TIOCJie,UHl!A MHO~TeJib onpe,lleJI.fle'l'C.fl C TIOMOmbiO ~OPMYJIH (26,27) 
KaK 

fvs I ; .,(2 (f) r 1,-,. of T ~ J +-ol. ~(rJ[./,),(fh</~>/) t ~-.. &- ] 
~9 /f~O "'"''f i.oof -f,'-1. 6J. --1.-,.(~'-t;'-.y..) 

- (u.f+) +J(JJ-1)2 r r.-,(e~'f) 
it), ( f).,.'f') 
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(3!) 

.,.. .t. ... ft;.,..<!') 7 
-rt.--.{fhif) • 

PaccMoTpl!M renepL npe.lleJI js/~c.o . PacRJia,llhiEM TIO.lli>HTerpaJibHoe 

EhlpaJKeHI1e EOKpyr ~\I")~ ( v fJ) 1 HaA,lleM EKJ!a,U lJ,BOHHOro 
I 

nonnca Pe,llxe - " -tatLJ/ .:t::.:t:_ 
cfF.lJ..., f2;;~J~a~~j.l, ... + 7 jrlc Jf.t.,.,/y.- e -/.1.)61 )( 

15/--.' 0 I'~• p(I"'J v 0 

xff.,.) -r~.rn [!,..,uJ~..~'f [('IY)(?71'.J); -if~~~-~ .tdft] '-

( 'r - , J "(;.) ] 
""\2c.i) J'l> 4.. {l-" 1 J I~'J I :t.. J.;'JJ 1 f r(l-.t/~J)E -I'(! ·dltJ) o1 't·x-o r .. , .,.,,.. l 

:= oi'~.SI /J's}""M 4 IJ..'.r} f(1- .:1/d) i ~,J i- J.'(;} . (32) 

TaKHM o6pa30M, nonyt~eHa 6ecRoHe'!HBJI nonpaEKa K .f -'l'paeRTOpll11 
1 

TipOTIOpU.IlOHaJibHaJI t , KOTOpM Ee,lleT K nepeHOpM:i!pOEKe HaKJIOHa oil 

i: Fro , [-<... _!_ 7 (- ~) "''t . 
J<>-" 2 - .t,.(p') 2 

(33) 
3,lleC:b HCTIOJ!b3ye'l'CR COO'l'HOUieH.He 2 (i ~P.."' ~IV'S /!0/ MelK.JlY KOHC'l'aH

TaMH CM3.11 E MOlleMx PaMon.na H HeEbiO-l!IEapua. !Tp.11 TIOJIYtleHI1H sToro 

pe3yJI:D'l'8Ta 6HJIO cymeC'!'EeHHO, '1'1'0 lJ,Ba '!JieHa ,., r ( 2- at(f.}) 

ll ""r { 1 - 0( {f)) E ypaEHeHHH (32), CE.fl3aHHhle C pa3JI.l1'1HHMll KOM-

TIOHeH'l'aMH E CITHHOEOH '!aCTll JtP (ypaEHeHHe (31)), 6HJII1 

o6~e~nenH. YpaBHeHHe (32) naer norrpaBKY K acHMTITOTll'!ecRoMY noBe

lJ,eHHIO ""'a.:J r(l·rl/1/)(-ri.fJ}J"'M ,npeEeCHOit aMTIJiliTY.llhl (24), .1JJm TI~JIHO-
TH TipHBe,lleM Ehlpw!teHHe llJI.fi KOHe'!HOH YHliTapnoA nonpaEKI1 z fC(1-) 
R _jJ - TpaeK'l'Opllll I; 

iF (I) = ..i ,(.-,._. /wf ? -«,(pj r :· (:} 7 ~) {'l'fp))~~'(l-p')! 
4 /H() t) I ('I) 0 

( 
2 ~ - <I(~) 2) [ 

~ -{ ;l+-) -(_D~'( - (z (&) 2"(6' J- z (&/) -
(34) 

- 2 (- u2-t-,~reJ) y2{9J]- «lt-)1- :rt)CJ ]2 ; 
'V~l (l;:..,)( J(~(} 

~ (- )2.(.., f(t;J)l J -z ~--! e e:z • 
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Torna HOE8R TpaeKTOpHR HM88T BMn 
1 

o((hu(P)(f) = f -t-.<'r"'--~,Of +j:.-/. E "'(,~; f- 0~1tvi) 

JI(Jt.ft) - < .;:..1-- / ] 
171 • ~ ,, ' L 1 ..., ~ IYI JJ <=- / r "' 

(35) 

( I . ) ( 
ll MOlKHO TIOKa3aTb CHOBa, l.!TO ?l ~~ '~ 0) = 1 
VlHneRCb: F • E ypaEH8Hllll (35) OTpalKaJOT TOT ifla.KT, 'ITO no CHX 

" 
nop ll3Y'la.Jlll TOJhKO if>epMMOHHYIO TI8TJIJO, I\Ha.JIOrH'lHbl8 Ehl'lllCJI8HM n.JIII 

Me30HHOM neTJIH I 2/ TpHElla.JlhHbl, eCJIH npllHRTh EO EHMMaHM8, 'ITO nJI1I 
3TOro E neTJI8EOl! aMTIJIHTyne (29) JYlKHO qJOpMa.JihHO 3a.M8HMTb 9-- ~ 
11 (2(1 11 )~ ..... - (J? fJ,v;Jl~- ('r~,)~ /IO • 3TO BeneT TOJihKO K M3M8H8HI'l!O B 

R03\fxPMUMeHT8 6eCROHe'lHDrO El(Jiana !\' cl 
1 

11 R npyrol! KOH8'lHDll TIOTI-

paE!(8 c TaKoil JKe CTPY!\'Typotl, RaR (1'1) 

4. 3aKJIIO'l8Hll8 

';1bJ TIOKa3aJIH, 'lTD pacxonHMOCTM OnffOTI8TJI8EblX TIOTipai!OK !I' TpaeK

TOpMM _f TMTia o6o6nt8HHOl! MoneJIM BeHeUMaHO l'lJIM MOneJIM HeBb:Rr 

:JlBapua-PaMOHM MoryT 6HTb norJIOJU8Hbl nepeHOpMMpOB!I'OH Hai<JIOHa IX' 1 

JJI1Het\HOt\ Tpa8KTOplll'l. B 068MX Mone.JIIIX OTCYTCTEY8T nepeHOpMHpOI!I{a 

JP -HHTepuenTa E COOTEeTCTEMI'l C T8M ~TOM, 'ITO E RaJIM6pOEO'!HbiX 

TeopHRX ll(l.JIII He nepeHOpMHpyeTCR Macca B8KTOpHb!X M830HOB. 

11HTCpeCHO !13J"'MTb TaKnM lKe 00pa30M nepeHOpMnpOBKY $ -,w
'TpaeKTOpllll E TpeXIIUOHHOM CeHTDpe MO,U8JIH H.lil.P. 3,D.8Cb B03HUKaiOT .I(Ba 

EalKHb!X EOTipoca: I)woxeT JIH HapywaTbCH H8~3H'l8CK08 Bb!p0~8HH8 
1io W - Tpa8RTOpnn yqeTDM yHnTapHb!X nonpaE~m; 2) COXpaHReTCR 

Jllf TIOCJI8 nepeHOpMnpoERU COOTHOUI8HM8 _.{,.,, ~ .1(1 } : /'f , TIOCJI8nH88 yc-
J __.. ""• 

JJOEne 6hTJIO HeD6xo.nnMo, 'lT06bl TIOJIY'lMTh E ypaEHeHHH (24) HYJJh A.n;re-

pa, Tpe6yeMhlll PCAC. TionpaBRM K lf" , L-V TpaeKTOpHH MoryT 6b!TD Ebl

'lMcJielill lf3 W8CTI1TIJifOHHOA TI8TJI8E:Jiii aMIIJillTy,nhl. O,nHal\'0 HCCJie,noBaHH8 

E F1 - KapTnHe C TIRTHanuaTbiO KHH8Ma'l'U'l8CKHMI'l 'lJI8HaMll E S 0 

Hey,nOOHO H3-3a Toro, 'ITO E aCMMIITOTUK8 rrpncyTCTEYIOT Jll1WHM8 "aHC8C

TOpHb18" 'IJI8Hbl, 
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