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1. BB8881lli8 

ITpa Oq8Rb OO~bWO~ MHOMe CTB8HHOCTH p~8HHUX a~HoB 

aWIo Oil m OOHO BhIttKc~eHru! CTp011Tb B mm8 p a3JIOlK8HIDI 110 oapaTHHN 

CT8118HRM ( k;/ it, (-4 ) ) t r,!{8 it, (..f/ - cpe,l{iUiff MHOllt8CTBeHHOC'Ib 

I1p ll ,!{EUlRo i! 3HepI'ID! y;; . U6Jil, ,ItaHH0~ p a o oTIl - cCPOPMY.lIHPOBaTb 

110'!{OOHYIl MeTo.ItI'IKY Bbl'lHCJI8HIrll , pacoMoTpeB l1 p0cTe~uurll n pIDll8p CKa 

MpHo.tl Teoplm rrOJUl. 

M!i nOJIaraeM t 'ITO po~eHlI8 It.. »it: 'IaCTm..r, Tpe6y8T B~eJI8H

HIiX ROHllm'ypauI'rll B3Bm.l0,!{8~CT}3YJQltID{ 11000eil Cf' ('~ (06SCI1S'i1l.BalW\hX 

HaHOOJI:bIllH:l ~30BLlil 06'h8M, B KOTOP OM po~alO'l' CR tracTm.l,1l). B p aaO Te 

BIlllO,lI,HTCR I1paBH.1la Bl:I'lH CJJ8mrn COOTB8TCTHY~:IllerO sqxpeI<TMBlIOrO ldC

l'O'IHID<a ~( I Y'). KOTOpJ-dl 3aElCl1T OT 'llICJr8 p~8HHUX '!aCTHl\. 

HaxOFJl;8Hl1e B OOm8M .BH~e H800XO,ItuMbIX ,[\JI.H. 01lpe.u;8Jr8HHJ1 ~ 

ROM6HHaTOpH1:D'; KO~W;ieHTOB OKaSIl.BaCTCR OTl8H}' rpOlW3.IJ;K!1M H 110

'dTOIIfY 6y.u;eT .u;aHO JmllTh Or paIDPI811Pl8 CBepxy Ha Be.JIIPll-lHY l :OMOmiaT0p

HHX KO~eHTOB c: 

C(K J ~ O (Zo-~J / Zo >:1., (1.1) 

r.u;e R - 'U1CJJO CBR3HblX ,lI,Harp:iMM. OrpaIDitrelrne 

CXO,nm,10CTb p a 3JIOlK8HHR ;;:r'( I 17) 110 CTel1eHRM 

(1.1 ) rapaHTHpyeT 

<1'. 
IvlbI XOTID,' cCpoPMY.lIHPOBaTb TeOp ll:1O B03MYIlIeH.ID! 110 ( :l/Jc. ), 

110'dTOIIfY B I1CrrOJI:b3yeMbie CPOPMYJIH ttKCJIO pOlK,lleHlIUX traCTHU It. .u;OJlE

HO BXO,n;HTb K8.K COOOOmnm l1apaM8Tp. Eo IT rJIa B8 "ill BbI'!HCJUleM C9'!9

Hlffi po~eHIDI n 'IacTHU G"".I<.. , MMHYR I1POMelKYTO'IHllli 'dTail B!i

'U1CJJ8ID'IR MHOrOqaCTH'IHJ:O{ aMII,llliTY.u; ;1'11. • 
B ill rJIaB8 nOKa3aHO, 'ITO aqxpeRTHBllllli HCTO'IHlll< ;;r' ~OOHO 

I1pe.u;CTallliTh B ID!,ll;e pa 3JIOlKeHHR no BKJIa,!{aM "H8rrpHBO.nBL1WC B ? -
KaHMe" ,lI,HarpaMl,', B IY rJIaB8 I1pHOO.u;RTCR npaBl1JIa BbI'U1CJJ8HMR 003

HHKaJCllUD( B n OM pa3JIOlKemrn: ROM6mtaTOpHlDC Koa~eHTOB. 

..-.:~.
,.'..tl·Y1 I 
')!1url 

.;:~ , ...fiA. 
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B Y rJIaBe IIORa3aHO, 'ITO Hai!;r{eHHill! I'ICTO'llilU< He MOJI.eT 3Ha'll1

TeJThHO rrOJUIIlli30BaTh OCHOBHoe COCTORHHe B38H!llO;r{e:i1cTByIilllHX rrOJIeii!. aWo (2.6)
f r;g (1') = - j{~, 

2. ~OHaAhH~ MeTo8 B~C~eHRH ce'Ie~ TO. npeHe6peraR He CBIi3HNM1! BI<JI8;r{aMI1 (CM. TaI<JKe /1/), fiOJlY'!i1M 

.)1("2 c'Wo(I.f').fc.· w, 1(r.t~f!)(2 7)''''2' (",,!(
ilyCTl> (It, + 2) -TO'Ie'IHaR CPyJiXIJ;l:1i1 rpmia Gk. (..r;; ... / A'~ ,'J?./ lz) G = - - '- f7 ..!!- /;6'p e t .. , 0/· 

~ 
J<-. .tV (,:'::/ ~.i ' orrpe;r{e~eTCH WoPMY~oii! .. 

(-t.') 1t~2 1f~2 ~ l. t'Wa ('&1'i ~/r;Jf'/(p/, (2.1) r;r{e ~ =- ~ (tYIi) . 
G =- /7 - Jr;i rpe liT06bl Hailm OTCKlI\a MHOrOtIaCTH'IHHe aMJ1JIHTY;r{H .4 (Aj ./ r.l.) , 

It.. IV ,'Z/ S/
(. 

Me.nyeT aMrryTHpOB8.Tl> rplIHOBCKHe !lJyHKI.J;H.H BHelllIDlfo 'illCTMl\ (T.e.r;r{e 
6' b /2/ 

B (2 . 7) C;r{MaTl> 3aMeHY rrepeMeHHIDC: G. - ~'IiJ i. ) Ii 3a
(2.2)i (rpJ ~Jd;f' ./(tf'/)PW 

TeM nepeii!TI1 Ha MaccoBYIO IIOBepxH0CTh. ~ pe3YJThTa'E'e, liCIIOAh3YR 

orrpe;r{e~eHHe ~ (,r'Ij) (CM. (2. 6)), HaXO,lJ,liJ\1 
Y1.j.=:;j(~.), = 1,2, ••• , k,. ,/.' . =/'1;1.. J. " = I. 2.. 

L ""'(. " " / "W(tfl) (2.8),Ueii!cTBHe ~ OTBe'IaeT KaHeTH'IeCKoii! '!aCTa ~paHXY1.aaa: ~ =~ ~sPe 0:. (/rJ)
~ M ~ /,!(2.3)w: (~J =i/(6-/ (~(,IJ 2_ "".1 ft ;, r,ne W::= Wo ~ ~·.I' 

. It l' 2' IU 2 l ' tV. ('1') ( 9) 
H w. L OJ:lJl:CllBaeT B3anMO;r{etkTBl'Ie. l..ru 6Y;r{eM paCCMaTp11BaTl> o6lljlti! .,/ (- ,) -c' W· f (rIJ) 17 f e (If-/- / 2.tHr 

If =~ e tN -
CJIY"Uil! f KOr;r{8 .rrarparumaH HMeeT HerrOJIHlj:OMHaJThHHl! ~ i<.. r;;! t '=:/ b ~ 


K 
~ _ ....£. 0 (2.4) 
 Y1. ~~ 'f(A;), t'=~2/ ". /1<.. ~qj== ~ ..~) t-'-::-~ 2.

fl~ W. (<P)= c.Jk(X; ..... ·/~/'fJJ.,-. ~ .. I k Ko~eHT d~~ B (2.9) - c~e,nCTBl'Ie Taro, 'ITO paCCMaTpR
{:=j 6 Cf(~-) 

BaDTCH HeCmMMeTpH30BaHHHe aMllRHTY.IlH po~eHHIi ~ TO~eCTBeHHUX 

IIpH BCex K. HOpr.lJYJ.poBO~ KO~eHT B (2.1) rro;r{o6paH CTmmapT
'l9CTmJ,. 

HO: 
Y,n06HO BBeCTll c~e~e IIpoH3BO~e ~OH~:(' ~ ((j')..-. c' tv;... ~ (9'/ JL( (>,{ ~.c/ t,o / -- 2(2.5)/1/ =J~ Sf? e 

(2.10).P (o-j z) :::/(7 :. ;3~2£. 2(1;) l.J
k 

/ , 
J<.. l=/ 2/; ( 

ECJm rrpoH3BecTH B (2.1) 3aMeHY: 
3HaHHe KOTOPHX rr03BanIieT OITHCaTh RZdYhl 3KcnepHMeHTaAbHYhl KHCPOP

!f' -> Cf..,t. s.g , 
Mau;H1O (CM., HaIIpllMep. / 3/ ). B (2.10) £ -MHOrO'laCTll'llihIe 

K..
r;r{e yt - peweHHe ypaBHeHWI 

aMllRHTY,IO:.I B HMrrYJThCHOM npe,llCTa.B.JIemrn:. Ce'leHHe po~emm 

tIaC~ rrOJIY"laeTCR H3 (2.10) Me.n:yiJmaM 0 6paTHhlM rrpeo6pa30B8.HY1.eM: 
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6'"" (j (" ... ~ J (2.n)_jel y !. 
A - (Zti/ Y f2 .f?c.. (~z) .

z=:.1. 
B (2.10) z: (4· / - npOH3BOJThHHe (rJI8,llKZe) ~yHI<UKH 4-mlnTyJThCa 

poiR,ll;eHHol! tffiCTHUhl. ECJIH BBeCTlI y.n06HHM B .naJThHei:ilileM ~OHaJI 

(2.12)
jJ (~z) ~ Z,I~ (~z), 

h 

TO, CTpOrO r OBOpR, IUlTerpaJI B (2.12) oIlpe.n;eJIeH .Jllllilb npM 

(2.13)/2/ <2 

U oOJIaCTI1 3Haliep.Hi1 /z / ~ I MOlKHO .n;OCTII'Ib .IDIlilb B pe3YJThTaTe 

aHaJIHTK'ieCKOrO npo.no.lJlKeHM. 

11crroJIb3YR (2.8), 1! 3 (~. 10) HaJ:l.neM 

~ (cI;z) =-/~Cf1-{- <<f .~ .e r'W(~J-" V""'(s.~) (2.14) 

A/ A/~ ~ ~z:/~). 
r.ne 

~ (~z/~) ~A;lC'/~.ti'~ /if (/~/i.,.r:r. -,.t'. ~y Jo;1 CA j2.1o)If- I J.. _ ('!.. r ( ( /1,,(lc 

(=( 


H 

("/3i- rA'-K 
r;zf (~') ~ - -_. - e z (k). (2.16)

/-f (2il)'!-2 E' 

iIpn Z = I r;i; f COBlI2,l{neT C nOJIOlltHTeJIbHO-liaCToTHoil MHIIMOi:i 

tffiCTDID IlponaraTopa cKa:m}JHol! qaCTHllbl. EcJm paccl.'laTpHBaTb pog,ne

HHe HHliX liacTHU, CJle.n;yeT JIIDllb COOTBeTCTBYJtlIlIlM o6pa30r; r : ~,tlCcnpe.ne

JlHTb .0 f 
Y.n;06CTBO (2.14) 3aJ("'liCJlIfleTCR B TOM, 'lTO, ilOCKOJIbKY no HMny.'Ih-

CaM polK,ll;eHHhIX tffiCTiIU nrOBe.neHO HHTerpapoBaRae. ./?'A.. RB.iL'Ie T CR 

HBHOJ:! ~el! r~HOEeCTBeHHOCTrr J-r..,. Bonpoc, KaK CJle.n;yeT onpe

4

.neJlliTb Hp.TerpaJlhl TIO n OJL'IM <t . OOC:fli\M.cICH J2 / 4 / : MHTerpaJThHilll 

orrepaTOp B (2.14) co.n;e~T t) -oupa3HOG ~po, onpe.n;~ee 

.nOMHHMpy'KmY!e KOHQ;l~ nOJIeti npl1 .n;aHHOM ~ 

ITo.n;cTaBJ1B (2.14) B (2.12), nOJIY'tJID.1 

..., 'p~z) =/0~ :O~- e ( 'k/('4-/-/w>l('1Jf':%~2/<fJrJ (2.17) 
A/ A/*'" 0 (~z /~ )It, 

r.ne 

O(a-:, zl'Pr) =/J~.~I ~ £ e ~W;i!./'fLJ (2.18) 

I .0'fj.fJ) ~r: ft,;t; 
B .n;aJIbHeiliueM Hac6y.n;eT IfHTepecoB8Tb .illiillb HCTO'illliK 

%'~ z IYj ) ==

lvt: XOTHM: a) onpe.n;eJIl1Tb 

6) nOI{83aTb, qTO Pa.D.HYc 

z<1. 

~ 
(2.1~)

£ .p;,.:~ W; z / r:r J . 
H<:/ 

CTPyRTYPY BKJla.n;oB B 7'(~ z / ~ / H 

CXO.n;HMOCTM p.il.Ila B (2.19) KOHeqeH npR 

3. Pa3JlOJl(eH.He no HenpKBOJU:lMHM B ,f' -KaHaJle JUW,l'paMMaM 

ITyCTb, ,II.JL'I cnpe.n;eJIeHHOCTH, ;z (". ) = £ z (k,). Tor.n;a 

~OHaJI «(~ 
I 

£ ~/ / 
. 

ID1eeT BlU 

~(:y'/ £'2/) = 
60 
)7

V 
K 

l: "" I )
-;;; t; (~z. (3 I) 

. 

2fro paBeHCTBO 

*,:/ 

CJIe,llyeT rrOHHMaTb KaK onpe~eJIe;rne t; 

". (~ z I )
I( / 

= 

Itt:. 
cr 
-

d£K 

/J 
~ 

Oc:> ~.,-1 E 
£-' -; ~ 
;'1:( It. 

"VI )
(~z . 

(3.2) 

OTC~, llCnOJIb3YR (2.15), HaxO~ 
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t;, =2} I' (-I) M -I ~/(;"-1)/ ( f1; ) ~/~)? 
Ie.- (e) .t;/~/"" " ~/ ~/ 12/ x(3.3)(Ir ' K K 

K -;) b(h/ - z:(-)6'(~- ;:~"(J, 
K. i=1 ('=I 

r.u;e cyw,mpoBaHHe npoBO.JmTC.ff no BceM HeOTp:aD,aTe.JIbHHM l{eJlliM 'UICJIaM 

hf (t) ~ (t:/ f; / "/ , ). 
PaBeHcTBo (3.3) M~O 06paTHTb H B pesY.JIbTaTe: 

k. 	 (3.4):r =:- )I ~ /- K (/!) /"" (t;.: JK", 

k' LI I ~ /1 KI 
(Ii.') K. 1/ "" " / KK " 

r.u;e KOM6HHaTo~ KO~eHT 

K / K 	
(3.5)r ==- k" 5(k - >'l k ") 

I / I L , (
-+; """ KAt" ~ " ~ " """K,r" ,"=/ 

onpe.u;e~eT ~c~o pas6He~ K ~aCT~ Ha 
K 

Iff :::- Z'~" 
,":;;1 

CB.ffSHHX r pynn TaK, ~TO B Ka~o~ rpynne ZMeeTCH i 'iBCTBlJ,. 

IIpm.1WdIf BlNHC~eHR.ilM.li MOlKHO y6e~'uc.ff, ~TO B AEim'rk 

BKJIa.n JlHlIll, .I\HaI'paw.ru Pl1cYHK8.. npaBMa aalmc n BKJIa,D.OB .zu.mrpaMM 

TaROmi. K.a.liI.u;oil BeplllID!e HcnyCKBmI.ff K 'IaCTlm c.ne,lC'eT nJlH.lI.HCaTb 

0 ('IF"/, ..r'.... / ~) ( OM . (2.4)), eCJIH STa BepDIHHa HaxO~TC.ff
K 

CJIeBa OT .1ll!Hill! paspesa, H 4JK-k'(AI ~ """/ ~/ /'I?-J, e~ OHa Ha

XO.I\HTC.ff cnpaBa (npH tv;..~ ('1/ .u;eitcTBRTeJWiOM, ~ -= ~~ ). 
K.a.liI.u;oil .1mIDlJl: CJIe.u;yeT COnOCTaBl!Tb ~ (~" - ~/- at'/ z) . ,lJaIree, 

KB.K o6wmo, CJIe.u;yeT npoHHTerpl!poooTb no KOOP~TaM .Ai H ~/. 
CJremreT OTMeTHTb, 'lTO, .u;BRrBJICb ~o.m. JIHHIdl B .n;aaI'paMMe, MIl MOJleM 

Ha JIIDoit Bepill'Illli nepeitTH B JI1fI5yYJ .u;pyl'Y1> Bepnmly. TaIWe .n;RBI'paMMIi 

MIl 6YJ1eM HaSHB8Tb "cBSialWMH B pr - KaHane" . nOCKOJI.l>l(Y B .n;RBI'palolMe 

HeT ~. '{epes KOToplie He npoXO.n;RT .n:mmJi paape aruma. 

6 

"', 4J ".. 
- I~ 

w,

(.)o(").¥-	 *" > c.J2~r : ~ + i ~i)2<~ + (-i.) i 2 

:I 	 t.V <.<JiI' 41, 

.I. I 


~ : E3 +.Ji 6 -3~ 6 -4:.. ' 
~7 ~ 6 :> 
~ HS 4.>ymw;aOHaJIOB ~ COCTOHT HS BKJIa.u;OB ,IUffiI'paMM, 

iL
pa~CJI 'Il'ICJIOM BepurnH tJ

k 
tJ

k 
,:I::;(K ~ K, H 

paSJm~Oa TOIIOJIOnleit ax coe~eHHJI. KaK CJIe.u;yeT HS onpe.u;e.n:eHHJI 

0K" , Ka1l,lJ;OH Bep!IHHe tJII.' CJIe.u;yeT npHlllicaTb (,.. ,a cJlC* 
( _ ;) • Tor.u;a, eCJIH HMeeTC.ff ~ H INz BepllliH CJIella H 

cnpaBa OT JIWiliIH paspesaHHJI COOTB8TCTBeHEO, BKJIa.n C (~". ~ 

BeJXlllIHBYH ZMeeT Q;asy 

nr ~ 	 (3.6), ( "J Zt -I • 

T. e. MHBMBJl 'IaCTb BKJIa,IUa ~ OT.JmTl:Ha OT HY~, eCJIH (~ .. ~ ) 

He~eTHO. ilpn STOM ~~paMMa , co.u;e~a.ff He~eTHoe ~CJIO 

Bepnmi, BXO.n;aT B cyw.re C .JmaI'PaMMO~, B KOTOpoit I1't - "'z . 
nOaTOMY' MIDlMBJI 'IaCTb ~ He~eTHa OTHOCHTeJti>HO n epeCTaHOBKH 

nOJIei!: 

~ ~ (/~/f-) -= - ~ ~ (/Y!-/ ~). (3.7) 

7 
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:no I'8paHTHJlyeT, 'ITO cYMM8pm rll BKJIaJ\ BCeX KOH!lm'YP8l.\ID! TIMet! eft. 
H ~ npHBO,lUIT K ,neilCTBI1TeJIbIDIM jJ(oI; Z/ . 

llyCTb Tenepb 011'(' ,K = 1,2, ... , OSH8'laeT 'mCJ10 BepllIDi cJ
K 

H nyCTb ./31< ,K = 1,2, ... ,- COOTBeTCTBynqee 'mCJ10 BepilllH CJ,I(~ 

B MIDIOt! ,lUIaI'paMMe. Tor,n8, 'IToCill Bl1.IIeJIHTb BKJIa,ll; ,naHHoiil ,lUIaI'paM-

MIl, y,nOCiHO BBeCTH onepaTop ~. 

/f _/ 'EX-/ ~. ~ j;,0'1'/ ·" cYA -= 17 173- 17 ~ (3.8) 
fJ'1 .. ·ft~ t "=/ ..5"~. d ~. 

KOMCiKH8TOpHHil Ko~eHT, KOTOp~ BOSHHKaeT npH COCT8BneHKH ,naH

HOa .lWaI'paMMll, 

(3.9)'1 . . ""'t, A c1 ... cY.t e (I!.) ==- 0 r /
fJl .. :;SA ~/' .~" ~ 10 

ilPH STOM CJIe~eT Y'lHTllB8 Tb CJ1e~lCIIU'Ie "38.KOHll coxpaHewut': 

I<.. I<.. 
(3.10)Z k'~ = k, ZIK;<J--t' =k. • 

I / 1 

It.!ecTe C STHM, nOCKOJIbKY ,nam Bl\JI8,I\ JIHIlIb CBR:SHlle B ~-KaHane 

.lU!IaI'paMMll, ,n0JDltH0 ~OJlliRTbCR YCJIOBl1e 

(3.n)2 $ LI (~ f-~k ) $ H .. / • 


k'==/ 


'liRCJIO KOM6KH~ UeJIHX 'mCM (alk'/?~ ), y,nOBJIeTBop.RllllIDC (3.10) 

H (3. II), onpe.n;eJIReT 'lHCJlO ,IUiaI'paMM, KOToplle ,nam llK.IIan B 0c. . 
Y'mTblBaR, 'ITO 

(3.12)"'1 ;;:: L elk' / ""1 =:I ;:$k , 

eCJm 'Iepes 

,.. '1 ... 0'.. 

A"~H 

8 

OCi03Ha 'lHTb BKJIaJ\ .IU1aI'PaMMhl, cBoCio~oa OT KOMCiHHaTOpHllX KO~

~eHTOB, HCnOJIb3YR (3. 6), MIl MoxeM HallHCaTb: 

L 01 Zj!.K (- I ~/ . 6(-) C~ .. ~ r oj .. . 0/.., 3.13)r--L-I t ( 

It "l (~~) .4. ';:!>.., ;6/ . '~,I(.. 
CyMr.m}JoBalille s.n;eCb npoBO,lUITCSi no BceM HeoTpRu,aTeJIbHhlM UeJIill,l 'mC

JI8M 011'(' H ;51< ,K = 1,2, ... , KOToplle y,nOBneToopam (3.10), 

(3.n). Kax H3BeCTHO (CM. /5/), ypaBHeHliH (3.10) HMeDT '" e~ 
peme~. ilO<lTOMY ,nallte C yqeToM (3.n) 'lHCJl0 .lWaI'paMM, KOTopoe 

If..
.n;aeT Bl\JI8,I\ B ~, paCTeT "'" e 

4. B:i'mCJ1elUIe KOMCiKHaTopRWC KosWOOmreHToB 

IIO,nCTaBHB (3.3) B (3.9), MIl MOllteM HaaTH C~'" <Y'" 

~ 1"1 " ',iSh 


-!. Ca1 .. · ~ Le'.· (Ef/!. /

~/ (oJ/, "'f": = - LI(-I)' • , . -.t') ¥ (4.1) 

(eJ ~ l ~ / ". e" / 
"'C... A. 

x $(11- L e.'(J /lIL} C· /e../p")? 
r,ne 1 ( =1 (p9 L ((, /j , 

edt; jP.'/ ~ e', , I J~ -J:f>');;~!r ('1./
O,/p / .. . P . ._ .I . 1%1'f 'J 
/ L' y. ./-1 J.=/ c 

< i (4.2) 

. / .t./; I . -  (4.3)d (,)= t . 17 ('IJk'. ~"' .k'IU ._./. ~ .I/'" ./-1 1<": .; "t. '/
./ ,/' 

H 

(4.4)'? = t ({) / J.! if'.; '" (,)! - V,M 1;"Je (k{ , (..; E (1'1 J, 
L 

9 



aneCb BBe~eH~ oOosHa~eHHR: 
, ' 

( k J -= (It';" K~·.. . 
j . I / L I / 

I. 

~TO OSHa~eT HaOop~ ueJlHX 

~ . 
I J~" 

QI 	 t:./ =- i~ .... . I 

oI~/ ~:'/ 

KaJt.n;W! KS 8T.IIX Ha60poB OTJm~eTCR IDI,ll;eKCOM.! : == 12 i/ . 
~ I / . .. / t. 

IIpH BW30~e (4.1) Mhl BOCTIOJIbSOB8JIliCb TeM, 'ITO saBHCHMOCTb 

OT 	 HMIIYJIbCOB pOlK,IJ;eHHWC 'lacTlU.\ He MOlKeT CKB.3aTbCR Ha KOMOIDIaTOP

HHX Ko~eHTax. ll08TOM,Y B (3.8) MOlKHO SaMeHRTb Y", tJ,' Ha 

~h lJ ' , 'ITO cyJlleCTBeHHO cOKpa!llaeT BH'll4CJleHKfI. 

(. ~ ' ''''''..,IIpH BWmCJIeIDlli C & CJle~eT nOCTYIlaTb CJIe~1WII:lM 
rl " '~N. 

OOpaSOM. B TIepB,Y~ O'lepe~b ~o HS (3.10) H (3.11) Ha~TK Ha60pu 

( c(I() H (f',It;). )aiJIee, .IWI KB..lI\,lloro HaOopa (<VA:') II ~KJ 
CJIeRfeT HS paBeHcTB 	 . I . 
~ V ' 4 ~ , 


')1 )~ k {'. p'~ J7)7;#f .I~ ' 
 P. =PIC (4.7)?-' L.....t k . - tiK LI £-.i I" ./. . ' ./. / . ' l 

'(=K J =/ t. 
6. 

K (4.6) OTIpe,n;eJIRTb 

TIOm,SYR 3TH 'lRCJIa, 

Ka1< MhI ~, 

uaeHTU 'lJl83lill'UUiHo 

cBepxy. Hs (4.1) H 

c 	~ '" «'", 

(oS1 " '(31-1 

C ~ CI('.l 0 .. -0 
r~e 

A pz 0 .. · D 

..0)' 11If) == /hfJ..'",,{' /11.';;') (4.5) 
~ / (I . - (1/ / 'J / "/ t.. ~ 


.I. 

~ 

~ceJI, y~OBneTBO~ paBeHCTBaM 

(; , 
~ (. , 	 (4.6)

L-.J oIlH, =- t.
Q( 

l =k ~.. ::=/
., ( 

'lUCJIa KJG' , ill .I.: , P , H, HaROHeD" RC
K K ./.. tY. 01 

HS 	 (4.1)-(4 . 4) MOlllliO Yfi.; ~T.a C 1 .. . ",
A- .. ;3" 

BWmCJmTb B 0611leM ~e KOM6HHaTopHHe KOa.:IxIn-

CJIOlllliO. au.ecb M1X IIJlKBe~eM JlKlllb orpaHlPleHHe 

(4.2) CJIe~eT, 'ITO 

tJ.s 	~ c.J y =C0/:/0JWz=FO/ 

OTCl!Wi, HCnOJIhsyJi npKBe,n;eHIDle BWlle clJop.lyJW, HaxO~ 
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aoj coIz 0, .. 0 (4.8)<c 
-- ~I j'$z o . ,. 0 

.; 
OTBe~eT II .A r; -TeopKK", KOr~ 

(4.9) 
=0. 

~ 	c '1 ... ~ (4.10)~ o (e-Jf... £ 20 

It ! 1"1 . 'j3~ 

r~e ~ Z 0 =- 0, g 15'" onpe~eJllieT nOJIOlKeHHe rrepBoro HyJIR ~ 

ThCC8J!Ji 50 (2) /6/. 

5. 	KBasHKJIaCClI'IeCKOe nJ)HOJIHlI!eHHe TIM p9!.!Iemm O'lem. 

6 oJlbwor o 'IRCJIa ~CTHA 

PaC CMOTPHM ~ onpe~eJIeHHOCTK p~eHHe ~CT~ B TIpocTe~illeH 

.A f(J3-Teopmr . COrJIaCH~ peSYJIbTaTaM paOOT~ /1/ illiTerpa.1lli B 

(2.17) CJIe~eT BH'lRCJlRTb, pa3JlaraR B oKpeCTHOCTH TpaeKTo~, on

pe~eJIReMWC K S ypaBHeHIDI 

( '2> ~ HI' 2') stJ,. ".J s?' "" ~z.!,,~ ~ r;r f¥/ z lh ~ 1"- fo }=j ,( 5. I) 

r~e ,/'(,KJ - HCTO'lHHK KBaHTOBWC B03MYll1ellill!. B KBaSIDUIaCCHtIeCKOM 

ilpH6.maemnt CJIe.nyeT nOJIOlKHTl>, 'lTO./ '(r) = O. Kax Ii CJle~OBaJlO 

OJlGI.IlBTh , COr JIaCHO ( 5. I ) paSJIOlltelille npoBOMTcR B oKp eCTBOCTn 

TpaeKTopd rp (~ z./ , aaBHC.HIl!illC OT -z: ( T. e. OT 'lRCJlB poJK.neH

IlliX ~CTKIl) . 

B pacCMaTpHBaeMO~ SaAa'le B KOHe'lHOM COCTORHHH HMeeTCR OtIem. 

6o.lll>lllo e 'IRCJlO ~CTill.i (T.e. cyJllecTBeHH~ /z/ > I). II08TOMY' MOlK

HO OHJIO O~ HaAeRThCR Ha npHMeHill~OCTb KBa 3KKJlaCCUtIeCKOrO npuO~e

HUR H, COOTBeTCTBeHHO, Ha O~CTPYID CXO~OCTb ~a no CTeTIeRRM 

YJG. no ~ ). O~o Mll MOlieM,(TO'lHee, CTeneHRM z He 00001l\e 

roBOp.R:, yTBepl!.ItBTb, 'ITO IIJIOTHOCTb HCTO'lHHKa ~CTUU BeJIRKB., ~e 

eCJIR 'IRCJlO ~eHHblX 'lacTm.l; BeJIID<O. l1HhIMR OJIOBaMR, q:.nyKT~ 

IIJIOTHOCTK po3,lteHHliX ~CTKIJ; MOryT O~Tb BeJlUKR , ~ eCJm 'lRCJIO 

• poa.n;eHHWC ~CTKII, O'lem. BeJll!KO. II08TOM,Y 3TOT BOUPOC Tpe6ye T cne

JJ;IiIaJll>Horo oOCylI,IleH1IJl •. 

~To6u OTBeTHTb Ha nOCTaBae~ BHille Bonpoc, HaAO B nep EfD 

O'iepe,IJ;D HCCJIe~OBaTb BOSMOZlWe pewelillR ypaBHeBWi (5 .1). 
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.liM ,) cf~ -TeOpHR ( Z ( k) -1> z:) 
00 

(5.2)~ ~ == ZZZk ~ t;H- (c.I/ ), 
h:/ 

npH'leM 

(5.3)
~t;11 (/~/P-) '%, FzJt (I'/:..,I V.. ). 

HeTpy,nHO nO,lJ,CqaTaTb, 'iTO 

ZI( "2) (5.4)-~L~~JtI ~ o (tf? . 
2 	 tn 0 

Mli .BlJ.IU!M, 'ITO aqxpeKTHBJUj~ HCTO~ (t.fjz I~) C HeR36eJKHoCTblO 


He JIHHeeH no nOJISlM. ::no, B CBOIO o<{epe.IJ:b, 03!-:aqaeT, <{TO T8l<Oi! RC


TO'l:HRK He MoxeT BJIHRTb Ha CTPyKTYPy OCHOBHoro COCTOSlHRR. PaCCMOT


pRM 8TOT BOIIpOC no.npo6Hee. 

YpaBHeHHe (5. I) CJIe,nyeT peman, pa3JIaI'a.li no CTeneHJIM .J 

il03TOMY B nepBYlO o'iepe.IJ:b CJIe.nyeT paCCMOTpeTb peweHH.!l o,llHopo,llHoro 

ypaBHeHH.!l : 

"'" )1 2~ o ( st' ZIf ";./. 	 l l) 2 z:;- L-I Z (5.5)('{)~#f 'Ir~l" 
A-=/ 

BoCnQJI1,3yeMC.Ii Tenepb TeM, 'iTO peweHHe (5.5) ,nOJlXHO 6mb IIpOH3

BOJIbHOe 'llICJIO pa3 .D.HippepeHURPyeMo1! tlIyma.a!e1! Z B TO'D<e z =: 0 • 

By,neM HCKB.Th pemeHHe (5.5) ~ B BH,!{e p.!l,!l;a no CTeneHJIM Z 

AJ ....../.} 	 (56)
,/) = ~ -f' Z 2 rf'1Z./-/"... 	 •
'to 	 00 

ilo,nCTaBHB (5.6) B (5.5), Mil nOJJY'l:RM CHCTeMY ypalllieaIDl: 

t ~ /VI
('D ';'Hf Z ) ~ +.-A f/J. = 0, (5.7a)

o 0 
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(v t:+ffl Z) ~~)~ 2' A ~~~ c: 0 (fi 4'j (5.'16) 

H T.,n. lIoCJI9 I1CKJIlO<{eHHR B03MOlKHOCTH CIIOHTaHHOrO pacrra,na ypaBH9Hi19 
/V 

(5.7a) W4e6T JIHllIb TpHBHBJll>Hoe peweHHe ~ =- 0 . Ho Tor,na, M.K 
'"'-'(,,} 

CJIe.nyeT R3 (5.76), ~;/ - cB06o,llHoe nOJle. B pe3YJIl,TaTe Mli nOJly

'ilLIIR, 'ITO Bce CIf (K.J = 0 . IIo~epKHeM 3,1J,eCb, 'iTO 3TOT re 3Y.1IbTaT 

.HBJISl6TCH CJIe,nCTBHeM Toro, 'ITO Y ( / ~ ) - He.mrnellliWi ~YHKIJ,HOH!l.II 

nOJIe! ~ 

TaKBM 06pa30M, yp8BHeHHe (5.5) MOllieT HMeTb Jm:IJll, TpHBliB..1Il>HOe 

peilleHHe 

~ = (). (5.8)o 

Ho Tor,na peweHHe (5. I) B BH.I\e pa3JloxeHH.!l no CTeneHRM .I 3Km!-

BMeHTHO pa3JIOXeHHID no CTeneHJIM A : 
Oc> _ 

(5.9)iT =:; z: :l 6t. <{ , 
}f_-/ 

'lTO, BOOJIHe O'ieBH,!l;HO, 8KBHBMeHTHO aHaJIH3y ~i!m~aHOBCKKX ~arpaMM. 

ITOCJIe,llHee 03HaqaeT, 'ITO ,naxe poz,D,eHHe aCRMllTOTH'ieCKH 6oJIbWoro 

qaCJIa qaCTHU He MoxeT "no,naBHTb" KBaHTOBlle il!JIYl<TYcm<rn. 

B 38l<JI1D'l:eHHe .Ii xoqy nodJIarO.D:apHTb B.f.Ka.nuueBcKoro, 

1l.H • .iIruJ:aTOBa, I1.B.ila3HaJllmtJIH, A.H.Cil:c8l<.!lHa, J1.il..CJren'leHKO 3a 

CTHMYJIHfYBll\lU! IDlTepec K pa60Te H nOJle3Hlle OOcyx.neHH.!l. 
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