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0 
I. llpHCTaHhHOe BHKMaHRe HCCXSAOBaTeHei B rroane~e ro~ npHKO-

BaHO K ypaBHBHBHM, 06~8A8~M Cll8~8XhHHMH ~aCTHHMH pemeHBRMH - 00-

JiliiTOHa.Mll. MHorze HX B8JitHH8 CBOttCTBa MoryT 6HT:& BliHCHeHH C ITOMOlllblO 

MeTO.II8 o6paTHoll sa,~~a'<l! Teopn pacceJiHKi! /I,2/. K yi<asaHHO!o\Y uaccy 

ITpKH~BXRT E ypaBH9HHB KbpTeBera-,[le ~p1!38 

\;11 +i.\llx +1.\xxx=O, 

a Tai<J<e MO.I~Eif!HUIIpoBaHHoe ypaBHeHHe KopTeBera-,lle ~pH3a 

\At +IJ.1 u~< t l-l l<X')(--=: 0. 

(I) 

(2) 

KaR YI<aSHBaeTCJI B MOHorpaifiHH /I/, BW!HHM /J,1Ii1. if!H3HHH f!EJlf[eTCJI T8I<l<B 

60Jiee o61Jlee ypaBHeHHe 

(3) 

pacceRHH& HenpKMeHHM. 
B ,llaXbHeJillleM 6y,11eM paccMaTpEBaTb 38,118~ KblllE /J,1Ii1. ypaBHeHHa (3) 

\,( (x, C) = Vv (>I) ( 4) 

PaHee 8T8 3~8~ paCCM8TpBB8JI8Cb B ~e padoT, H3 KOTOp~ OTMeTHM 

/3-IO, 13-15 • CnyqaJI rrepxo.llllqec&ol! @'HRUIII! c\ 0 113Y'l8.1ICJI B pa6oTa,x 

/13-15/. Haz6oxee o61JlHll pe3yRhT8T (1J,11i1. 38.118'<11 (1),(4» IIOJ!Yqea B /I4/ 

(.I~OI<a38HO cYIJleCTBCBaHJie pemelll&II KJiacca :t.~ ( o
1
T, HL tRJ), \~l. 

B HaCTQHIJleA pa6oTe paccM8TpKB8eTCH rrepHO,~~EqecKBH @'H~ ~, 

Macca CO<') • no-RB88HO cy~ecTBO:BaHHe rJI06aJI&HOI'O pemeHJUI KJiacca coo. 
rrepBO,IO['IlecKOI'O ITO X • MeTO,It HCCJI6,It0B8.HJII:l 6Jm30K K OllilCaHHOyY Ff!O/. 

t 2°. ~jlB.IIOM MB.II)'XJIUIO 0603H8'IBHJI!l. IIOJ!OEIIM D, ~ {1 • D,= ix . 
\), = 'i)(1 • 060SH8'<11M qepes \-\A MHOE9CTBO @'HRUIIJI apry-

M9HT8 x , rrep!!o,~~EqecKW< c rrep!!O,IIOM A KJiacca C."" l \( 1 , qepes 

("" \ [ o, \ ] > \\' I~)) MHO!te CTBO @'HRUIIA liB peMei!HilX \ H X , OIIpa,lle-

ROI!HilX /J,1Ii1. scex h [ •, T J , x f R , IIePJIOJli'lecKW< c rrep!!O.IIOM 

A ITO X KJI8CC8 c-;:, \ [c,l] X R) • IIOJ!OEIIM 

~ t ~ ' j 'It 
(~,~)" ~ [ \(x)3C<)+ D,.~ · \),. ~J r11Y 1 \\ Jile~\1,))1 , \IJ.Iioo\l}\10• 
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Ha]lii,ey c sa,I~B'<ell (3)-(4) paccMOTPHM paryJIHpHSO:saHHyD sa,n;aqy Ko-
IIIJI 

(5) 

\i(x,o) 1) 0 (x) . 
(6) 

IlycTI> L\, E He • MeTO.II ,IIOKB3aTeJII>cTBa pemel!l!ll aa,n;a'iH (3)-( 4)-
- MeTO.II napa60Jllll'IecKOll peryJIHplllaaiUDI. CHa'iSJia 6y,11er ,liOKBsallo cy-
!llOCTBOBaHlle pemelllll1 SB,I(S'iH (5)-(6) ,IIJIH f >0 (3°.), a 3STOM 
6y,lleT COBepmeH npe,lleJII>I!Idl nepeXO,II llp!l [ ~ • D (n.4°). 

3°. B oroM nyHKTe paccMOTPIIM sa,n;aqy (5)-(6). 
BBe,lleM_!IITepauooHI!Idl npo~oo 

-, ' I 1\ '\F, + 1), v" -+ f D, lr,"- l-111",_,_) Dx v-.,_,_) )(<R, t>o) <?l 

(8) 
IIp!!'ieM '\f,_ ll , XI ::0 \A o l Y) C ITOMOIIU>IO loi6TO,llll J>IIMOXB!Iltf! pewellltf! 
B ]lH,II ~yp:w Herpy,llllo ,liOKBsaTI>, '<To, •= '\I,-~ E C'" ( [ c, rJ ; H A) 
• j E c~, \ R) ) TO B '!;_, E (""([c,IJ; i-14) • YCJIOBBMC!i 
B .ItSJI:&He:breM 'tlepea ( ( 

1 
, (1 , ( 2.. , • , , Od03H8"qaTI:. IIOJIODT8JI:b-

lUle IIOCTOJDIHlie. 

lleM¥8 I. 
!lyon tE (7,, 1R\) CY!llOOTBYJOT TBKKe d->0 , P de,,) , 

'iTO \ \
11 .. )\ ( J.. (1 + lu\P) , nycTI> lA, <:o K ~ • Tol',lla OYIJlOOT-

BYOT to = [ o \ (\ > 0 , TSKOO, 'iTO ey!llOOTBYOT O,IIBHCTBeHHOO pemeHBe 
3B,I(S'iH (5)-(6) MSOca (~ ( [c,l,}; \\~) . 
JloiSaB8TSJll,CTBO 

~ ,IIOKasaTe~I>cTBB cy!lleOTBOBBHKO no~'<KM CJie,liY~e O~liKII: 

\1 \)~ "" d ,1<)\\ ( ( ({ ,()) (9) 

r,11e t < [o,\ 01 , C lf,l) 1. -He 3SHOJ!T OT h 
TIOJIODM 1\\ ~I\ I ~ II ~11' -+ II lld 1\

2
• YMHo><BM ypaBHeHBe (7) Ha 

lf" t \)~ v"' n npoHHTerpupyeM rro [o,AJ • TIOJIY'<HM 

t A \1\'\f_, \\11. ~ ( ; \ \)'"') \), --u,_,_ b>r,,o~~ - t \\ D1., 1; "'\\'- [liD~ Y, \\~ 
s 1~ , 'L z'h 5 1 ~ "- 1_11z 
(

0
(\ \'lr"·il\J,Il"_,_l ~Xj (J

0 
(l)~'lf"J J~J -(\\\)~'\:)1'-[\\))~1;,\\~ 
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Ct£) \A [l'r,;,_~) \), v~_a'dy- t ~ \)~ 1!;,\I'L ~ 
0 

]\D, 1r" S dx] ( 
0 

C [ ,, 'If '
11 J (IO) 

.:::: 'l_ ( [) )\\ u 1'>-l- \\\ + 1 . 

113 (IO) OJ!OlfSOT, <ITO cyi!1SCTBJ'OT ti <I; Ci)t'(o,T], 'I'&Koe , 'ITO 

li)l1l. JDD6oro 1'\ IIPJII c > h { ;, 

\II 1f" if, x)\1\'L ~ '2 11\IA~ (X)\1\' . (II) 

,IJ,aJiee, ITpliiMSHM JIH,IU'KUIDO ITO e 
ro e~) ITplll O~td1. 

, BHBO~, ~To ~ ~oro ue~o-

II 'D: '\r" \\.:;, C u, C). (I2) 

)lel!CT~eJ!biiO, IIpo,llll®JepSH!l;l:pyeM (7) ( { -l) pa3 ITO )( , YMHOUM 

Ha tJ;" 'If;, I! ITpoli!HTerpllpyeM ITO [c,AJ , IIOJIY'Ili!M 

J. t .,_ · · <+2 l'- ~-~ e-2- r' ] en t 0[ \\ \J, 1!J\ -= -£ \\ \). Vn \ -
0 

D, L J (~',_,)Dxlio-;, Dx v.;Jx' 

,;;- t: \\ \J;'"'fJf + l\l.l~- 2 [ )
1(v._,_)\\ ,-__,]\\ ·l\D~'\r,,\1 ~ 

C (~) \\ \J~- 2 l \1 
\'If,_,_) bx 'lf"_'l \\~ 

OTKy~a, 0 yqeTOM H~RTVBHOro npe~OXOZeHHH, BHT9RaeT H9paB9HCTBO 

<I2l. I 
113 HOpaBOHCTB (II) ,(I2) BHTOK80T, <ITO MHOllteCTBO ~ Vn d ,X)J 

ITpe,!tKOMIIBKTHO B ITpoCTpaHCTBO (
00

( [ c,ll],· H~) • T.e. K3 JDD6ol! 

ero llOCX8~0B8T8nDHOOTB NOEHO B~8~TD llQ~OOX8~0B8T8HDHOCTD, KOTO­

paH CXo~TCH BMecTe co BCeMB CBOBMK ~CTHHMB npoKsBo~ R HaKoTo­

poll \WHKilllll lll3 yK838lji!Oro npoCTpaHCTB8, )lORIIllt9M, <ITO CXO,illiTCJi C!IM8 

ITOOJ!8,IIOB8TOJILHOCTL /1ih rt 1 XI\ B ITpoCTpaHCTBS l"([ol{2 J
1
' /{~) , 

r,11e t ,_ '> C , B00611le roBOPI', MeHLIIIe, '!OM t;, , I!OJIODM 

\)f"(t 1 ~)" Vn-til (,xJ - U" ct, X) • YMHOJU!M ypaBHeHI!e li)l1l. 

vr" l t l x\ Ha w~ D rrponTerpKpyeM rro [ ol A] , rrOJiy'IKM 
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JlOKa:B<eM, qTo OYlll80TBY8T t,_: O<(t,_ ~ t1 TBKOe, qTO 
S.,_o, \\ cJ"(t1•)\\'"-7 0 1Ipll l',\..::::)>·0><> • )J;lJ! BTOI'O ,l(OOTBTO'l-

V <(i:: '1:-tl.. 0 Xi.....-. c \\ , c HO-,lloKaaaTJ>, qTo )J,}lR Jll06oro q >0 ,-.":,.. ,rff,h "\II ,;; L1_• BH6epeM 
t"- TaK, qTo l I Ut, ( 1/L 1 11 aa<P!lKOI!pyeM rrpoH3BOUHOe [ 1> o • 

B ORJIY (I3) ll KOMIIaKTHOOTI! B c~([c,\;J, HA) I!M88M: OYIJlBOTBy-
eT HOMep ~~ TBKOJi, 'ITO S:-'-J' \\1<1

0
,_ 1\1'<(1 • Tor,ll8 B ORJIY (!3) 

cct ~ h 

'I'Y\"0( II "'"'11' ,:: ( <ll ( 1: 1 t"-o a ;J,_ 

. ~:d.,_C\1:.1 
i- c \\_)t1_ 

t 
ITO mi.ltY.KI.llm MOXHO ,IJ;OR838Th, tiTO o'Tt_~l. \\ \.S...,\\<t.1 )J,JlR: BCBX '1'1),. \-\

1 

B CEAJ rrpe,IJ;KOMIT8KTHOOTR OTC~a BHT9KB8T CXO~OCTh llOGnB,Il;OBaTenh-
HOOTI! (~-,\ B (~( [c1t{] 1 \{~~ • ilepeXO)l)l no aTOll IIOOJIO,l(OB8-
T8JibHOOTI! K llpe,lleJiy, IIOJ!j''ll!M pBlii8HII8 38,!(8'<11 Koliii! (5)-(6) TOI'O lite Ki18C-
ca. 

noRaxeM e~CTB9HHOCTb aToro pemeHHH. IIpe~onOEHM, ~TO cymecT-
ByeT ,l(B8 paaJIJI'l!IHX peruel!IDI 'II-; ll 'lii KJiaooa C""( [G) n; \{ ~)' 
TaR lite, KaK (I3), rrOJiy'll!M HepaBeHOTBO 
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ft \lw\1:,·)\\'l. ~ C 1\W"(t /) 1\'L, 

r.ne \A:-(t 1 ,)~ t"i_l/,k) - Vtlt,x) , 1!3 KOTOporo Oll8lJSeT, 'iTO I)J(/i:<);oC, 

T,e. \C1 o. U,_ 1 
II ITpJIIXO)l;IIM K IIpoTIIBOjJS'iiiiO, 

~eMMa I .no&asaaa. 

4°, ]J;IJl. o600HOBai!Kll B03MOlKIIOOTII 11epaXOJl8 K l1p€Jl8JIY IIPII <;:-? + C 

1\}lll peUiei!Kll lAc (\1 ") 38JlO'ill (5)-(6) YOT8HOBI!M HeKOTOplle jJSBHO-

ME>pHile no '- anpaopH!le ou,eHKI!. 

J!eMM!l 2. 

]J;IJl. BCeX t >0 JIMEleT MeCTO aepaBeHCTBO 

\\ l..\tlt 1)1)\\'- ,:; \1 \Al [o1 ·1\\l.. 

Jiol\833Te.1I:&CTBO 

~ 1\\.\l lt, ·11\l. "' l j~A \!.tt \A£ ~y 

:::: - 1 ~ \I \>~ Uc I\'- ~ (') 

~eMMa 2 .no&aaaaa • 

.HeHIIB 3. 

liyCTh BliliO.'!HeH!l yCJio!lHll Jl8MMI>l I IIPII HeKOTOpoM \ > 0 • llyoTh 

apa HeKOTopoM \
1 

: ~<\ 1 ~\ \All,~ EC00 ([o,(J,k 0)._pellleHI!e 

sa.nau (5)-(6) IIPH HeKOTOpoM fE [o/>] , Tor.na npH t E [o1\']
 

11 1"\- \.\l1,·l\\ ~ c, T; 11v.,11l. 

lloKaSBTeJlbCTBO 

YMHOliii!M ypaBHeHHe (5) Ha -\):\A- ~\\\) II npOHHT8rpllpyeM 110 

[a 1 ~ j , IIOJIY'ii!M ~ ~ 

t! \1\V.Aiil ... '2\\Y.l~"'''"-= ft ~ rlu.>Jx+£ ~ ~~~w>. Jy, <141 

r.ne \'\'-'\=- \'·\,,,~<, . ltallee, \ \AF\'-')~x\.; 
0 ~ ~ f~ J \ 1- \1 '\':> 1\"L 

C~~ "~-"""'>< \ '-'\~) \\ \A\f~ C \} ,(\ \1~\'-') J1) ~ C "'II~ "\A • 

"[o,~J o (!5) 

(BOCl1CJih30BaJli!Ob JISBeCTHHM HepaBeHOTBOM /II/ 
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OT:ey,na BHT8Ka8T YTB8p!Ul8HH8 JieMMbi. 
llema 4. 

!IycTI> BWIOJIHeHhl YCJIOBHII JieMMH 3. Tor)1a .I1JlH Jlll6oro Q-;; 2 
np11 c d ~ T1 

\\ \): lA \\ ~ c \ t ) 
lloKB38TBJlbOTBO . 

IlPHMBIWM MeTO.It MElT8MBTHll8CR02 HHJtY.Klllm no ~ • IlyCTD c~ L • 
Ilpe,It1IOJIOUM, qTQ ,It.1Ul BCBX HBOTpBJ.IaTBJihHI:lX 1:\BJII:lX 'IHCBJI, MBH:DJIIHX e 
Olli'Hita BWIOJIH~Ha. !lpo,llii\W>epeHI1J<pyeM ypaBHe!Ule (5) f pas no >(, 
yMHOEHM Ha D, lA H npoi!HTerpHpyeM no [ c,A J , noJIY'l!IM 
1 ~ 1 e .,_ \ (•1 \'l \A {-c' D ]l>e J 2Jt ll>,v.\1 +E II\ lA\ = 0 1\LJ(~) ,u ,u X. (IS) 

01f3HHM 1,\~) = \,~ \)s C\'t<A)\>,v] \)~v- Jy • I!HTerpHpyH no 'IaCTHM, 
!ICJIY'Ia9M 

llt\1 =-\: [ ?t \)~u -~ ~ 11 (11)\),L.I (Dl,.,)c] d~, 
{ I II l I I ,,1•1 

r)1e '?tl\,x)= DxLJlv-)\),"J- J (lA\ v, l\. 

( 19) 

• TOI')11l B CBJIY JIBMM 
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n na (19) ~e~eT, ~o 

L_d)~{ )>"r~)D,cc(l)>)'o!v +Ca.IID~uf +C~_, 
(20) 

C yqeTOM STO! OQOHKH 1'13 (22) BHBO~ 

-~~ \,~ l(ul b\~; ~Y -t { \>\>("') \)_,~; lb\ "-l~ o\)i ( 

[ ~~ ( I"J',")' ,\y ~ c
1 

\\ D\ u 11' -+ C1.. 
(23) 

G 

C!UHl,IIJmail ( 2!) " ( 23) • ITOJJy'UlOM 

A \A (D' v.\" c{x < C )~ (D~ u)'oh· + f (At(")\)~'-< ol><' 
J(O )( '0 X 0 

OTJ<Y,IIS ~e~eT OQOHJ<a 1'13 YTBtlJlii!IOHIIJI JIOMM>I ,!WI f = 2, TSK J<llK 

A 1 · 1- t 
\ ~ \ \(") \l,u ~x \ { 'I II b\vJ\ i C . 
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IlyCT:& e'l 3 • BoonOJI:&3yeMCH MeTO;o;OM Ma.TBM8THT.IeCKOi!: HHJT.Y.K-

uoz. llyCTh O~KKB H3 YTB6~6HHH ~6MMH CU~~ ~ 2,3, •••• f-1 
l(OKBl<6M ee ~ l . !13 T80peM BJ!OllteHHH 7I BUTeKaeT M6,l(j'IOillaJi 
OQCH.Ka: 

p( <{Crt) [ \D~"-\-+ \\):"\ \1)~ 1 
Cl\ -t 1_]_ 

0TCDA8 H H3 (IS) BHT6K88T YTBe~eHHe ~eMMU 4. 

TeooeM§ I. 

llycn BHUOJIHeHH yMoBHa ~eMMU I. Toi';IIS ~ JIJJ6oro 1 :> 0 cy­
~•cTBYeT e~CTBeHHoe pemeHHe sa~a.n Ko~ (5)-(6) Knacca 
l"'([u,TJ; ~A). 
llOKB.3aTeJIDCTBO 

!13 ~6MM 2-4 H ~OKaHhHOA pespemHNOCTH 3~aqu (5)-(6) BUBO­
~CH pe3yADTBT 0 ee rJI06aJihHOa paspelliHMOCTH. 

TeooeMa 2. 

llyCTD U, E \.\A Jt c;: \ ~) H uyCTh cy~eCTBYJJT 
J )0 , \'( 1<,4) TaKHe, 'ITO 1\\v.)\~.J.(i • lutP) • Tor~a ~ JJJ06oro 
I / ~ cy~ecTByeT e~CTBeHHoe pemeHHe sa)laqu Ko~ (3)-( 4) ~ 
o6o6~eHHoro ypeBHeHHH KoPTeBera-~e 1ipi!sa KJiacca (.~ ([c1n) KA) 
noxaaaTeJipcTBO. 

Cy!QeCTBOBBHHO IIouy'ffi6TCJl I!pe~OJ!hHHM uepexo~OM UpH t _,.,C B 38-
~aqe (5)-(6) c yqeTOM TeopeMH I H ~eMM 2-4. 

Jro~eM B;a;KBCTBBHHOCTD 8TOI'O peWeHIDI. BocnOJI:&3Y8MCJI MeTOJJ;OM pa-
60T!i II2!, llpe~o.zrOJ<IIM, 'ITO ecTD ~ peMH~ pe~eHHH U~_ H l\ L · 
PaOOMOTpl!M ypaBHeHPie MR vr -;.. L..\.1.. -\A 2.. 

wt + j 1 (~ 1 ) wy -t [ t\c1,)- f'(~t\] iAn + INm.'" 0. 

YMHOJ<IIM sTo ypeBHeHHe Ha (,\) H upoHHTerpgpyeM uo [ G 1 A] , rrouy'll!M 

8 



O~KY.® Bl:lTeRaeT, 'llTO ~-:::, C , T8K K8K tJ(Ol .1:)..::(, • CJ.re.D;OB8T8~D-

HO, pemeHHe e~HCTBBHHO, B T80p8Ma 2 ~0Ra38H8. 

3aMe'<alllie I. 

HeTpy~o y6e~TDCH B TOM, 'llTO ~ ~OKB38TB~DCTB8 ~OKanDHO~ pa3-
peWHMOCTH 38~aq KoillH (5)-(6) R (3)-(4) HOT H006XO~MOCTH B Y~O-
BRH \-\(lc)\.;; J-(1+ [IA\f) (CM, lleMMJ I H TeopeMY 2 ), 

3aMO'<aHJ!9 2, 
TaK ~e, KaK B pa6oTe /IO/, MO~o paccMoTpeT1 o6o6~eHH~e pemeHRH 

a~aqn (3)-(4). 
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