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1

1 Ofh,e,1u:neHmJi1 1rncrnn:• l 
ll)lepuwx IICCJIC)lOBalrnll 

6M5J1Y.'OTEKA 



I. B CBR3H C 0 0dOCHOBaBH8M ,H.HCnepCBOHHHX COOTHOill8HHa B 

, reopeTHqecKo:f! cp~13~Ke(I·, 2) B03IBUtJia cJie,n;yroman sa.n;aqa: .I(onycKaror 

JI~ o6o6meHH~e cpyHKUHH, y.n;oBJISTBOparom~e HeKOTOpNM Y,CJIOBmHM, aHa~ 

JI~TllflieGKOe npO,H.0JI1[eHM:e B KOMnJieKCHYIO 06JiaCTb M eCJIH .n;onycKaIDT. 

T8KOBoe, TO yxasaTb B03MOXHO donbmyro o6JiaCTb AHaJIHTHqHOCTH. B 

STOM nJiaHe, CJie,n;yH pesyJibTaTaM pa6or(3) H C2) (MaTeMaTHQeCKoe 

)~pnoJIH8Hute; ) , M~ .,H.OKaJI~M 3,H.eCb · CJie.n;yiomyID o6myro xeopeMy~). 

TeopeMa I. IlyCT:b .n:ami TpaHCJISIIlJiOHH0-HHBap11aHTH~e ;~~o6me~Hble 

~YHKUHH qeTHpex 4-BeKTOpOB: 

. T./ ( :c,. ~,,, :x:,,. x.,), ~ = 't-, a., v =1. J., ..... , e. ·. 
JIMHe~Ho npeo6pasyromRecR npM npeo6pasonaHMHX HS ·noJIHO~ rpynn~ 

IlopeHna c noMO!IlbD eeKoToporo npe,n;cxanJieHms: sTott rpynnH •. Ilpe.u;no-
. :· -- t :c· . , .. r~· . 1 • · _ ~ , . / ·. . :-

JI omnt, qTo· BBe,n;eHHl-le odo6meHHlie cpyHKIUIH y,:rr.o'BJI8TBOpSIDT CJie,nyI>m1u, 

y C JI O BlUl.M: 

v 
d;'t, = ~ ecmt 

['.)) ""' O ecirn 
Uv ', 

~!= o, ecJIH 

·x,., ~ x.., 

~I .fc X5 

X-,.?;. X-3 

~, ~ x:) 
< .. ~: J"\ 

1UIM X.i £ X.,,'I :, 

RJUi X~ ~ X,'I 

H]IM X.i ~ X,'f 

onpe.u;eneHH~e, oqeBH,H.Ho, H~ MHoroo6pa3HM 

(I,d) 
...... 
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y~OBR8TBOpBIDT ycnOBHHM:. --., ....., . ', .,, . 
C,Y c,)}· ..... ;· · It ,t .J_, • ' 

~'J,J["J , ecJI!1 P, \(Jw)~ H B <;y--, ~· 't, (l,,, •• 

'f. =er:" ec.in1 n~ (· )~ H D:J.-< v-,t, t==i,a,,; · 
_J'l , ;r"0v ' h · • r~ i )t+1 .·. . · r" · o ,. ,: :: r: :! ···:-

")) . . . 
';J-t-=::-··q , ecmr ( P,i_:tB)'< ( jv+t):t TiiJUI R0 rfl0 / 1 01 l,j_='i, IN.:• . . ~ .. ' 

npW-IeM cqw.raeM; l.J'l''~ ·•n 

"f>I ., ~+! ~ y- _ .. :J{2.I) . 

IIycTB V v1 CJ;~ _;Jiroch.rn qntKcHpoBaHHhle q111cna, y ~oBJiernopSIIO!l(Yle 
·,"° _,, .. Y'f"•'··.: -•~ •. ~ ,, : • ·: • : :.: 'f. ' •' ;· ;,• \ i 
'rrep~BeHCTBaM ' . . \>•.J • 

. :-, ~ .. 

V < cro L / J cro ?- - I -~.IJ,f 
(3. I) ·.; 

Tor~a Mfi~HO yKaSaTb ·TaKoe ~OCTaroqHoe Manoe ITOJIO~HT0JlbHOe 
' '~.:" -, ' 

trnciio p H nocTpo11T:o KoHe'lnoe qHcJio · ododmeHHhIX cpyHKUJ.d1 

.. '.<cpJi (i;, t;,,.:., '¥:;
5 

i 3 ), .,tl;,, ,,. .. £,:.'.'~; i ,· ,Bell\8CTBeHHO~ nepetrnHHOtt' 3 
··.,· '': •• ~-·_.~~ .•-.,:~;/ _.·•,: ,·-.· :'.,"( ·,. .., .i ,., ··. 

CO CBOHCTBaMH: 

I) <2YHKUHH i (%,, ~ ... , is,))anaJtHTHqecKHe 0TH0CHTeJibH0 

( %-" ~~, ... , l 5J B odJiact:H : 

I'£, -.1t1JvJ ip , . / i:,-fil1/ ~, /i!J-cr / f: f. 

l l.4 - er I~ f, Ii st <1v~ / b f;) , 

,:•, 

(4.1) ·'' 
'; \ () 

. . .t 
r~e Bell\eCTBeHHhie napaMeTpH q; n a<. HesaBr1c11Mo npo6eranT 

.. '" . 

npoMe·xcyTK~ ··t:.'1 -': ·;\ 

,, ,. ·,,,_ , /-Cf , .. l. 
V L. Gf L '[o , 0 & cl~~ 11 f (, - . " )- "4.'ro (5. I) 

; ,: . tJJI+~ . . . 

. 2) cp;f (l,, i.l, ... 1 i$, J) , eCJIH f <. (JJ./+l)lv • 
. 3) ;llJia .BemecT~.~HHH~ .;, { R: ,fl, 2i' P") Iii; MHO~~;oopa~iMi.( I. i), 

AJIH KOTOpbIX B8JIHQHHN 
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'f, =p,\ "J:."-=P:, tJ= F;, ¼1/" P~, is= (P,+P.,J~ 3~ (P,+P.,;)~ 1
/ 

y.n;oBJieTB,~pH~T HepaBeHcTaai ( 4._I) M p,
0 
+ ~o >- O m1eeM npe.n;-

craBJienme BM.n;a ,.·• 

. ' 

1v( ·:··; )- ~. fv (PPP P)<P rp'-p~ P"'PJ.,{P-tPr (P~F!/1. iJ P,, f{, p3 Ip" -i::, .A y . fl .t.' 3, ~ j\ L' £1 ~, . 3,' 1(1 I ~ , I . J J 
,, ' • ' l ·,, '; • • 

:fJ~. r.n;e )iLJ - IlOJIMHOMH. t,_:· 

3a.Met1a'm,re • 4?YHKU'ftUi q).A (i,, _%,t, •:·, %.,- i 3) 6.HaJntTvttI8CKHe .OTHOCM~ 

TeJU,HO . (%,,lot,, ... ; l5) · 11: o6o6nteHHbl0 OTHOCl1T8JibHO J .• ·:s3ro 3Ha-•, : '. 

qHT [CM."· cooTBeTCTBy10m1rn 'onpe.n;enem~u1 a ( 2) M ( 3 >] ,· tlTO . 

Bhlpa:atemt.a 
;',-""• 

i13"-~} 3) <f {3)d 3 
SBJUIIDT.CSl ,aHaJIHl'HlieCKHME 'PYHIUU1Ull;Wl OTHOCH;0JII,HO { t,, l.2,/'.'I t,r}. 
o6JiaCTH :, fit j bf, i =l,,J.., ... , S .. ... . 

Teope1m I BnepBHe 61rna .n;oKasa.Ha H.H. Eoro1m6OBhIM B pa6oT,
2

) 

(Ma.TeMaT:W-IeCKoe .n;onci1rnemie)~ .lloKa.Sa.TeJil,CTB0 np0B0,D;HJl0CI, )l;JISl 

3TO'l' pesyin,TaT 6b!JI yJ1ytrnteH B pa6oTax (:3),(6), r.n;e 6bIJIO ,ll;OKa3a.Ho, 

tITO B ynowrnyTOM CJiyqae: 0 t: o1.., ~ t.. 8 ; dhIJI paCCMOTpeH TaKi:e 

CJryqavt 'f0 == i 11 y-=:Iv· 11 ycraHOJUieHo, tITO B (4 .. I) a<,~ np~Cieraer 

np~Ji48JCYTOK O, 4 .. Ilp11Be,n;emnrn pesy1n,:raTh! KaK qacTHhlii cnyqail · 
·, 

co~epEHTC& B ,eopeMe I •. 
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!OKa3aTeHhCTBO TeopeMH I rrpoBO,Il.HTCH no cxeMe ~oKa3aTenh -

CTBa COOTBeTCTBYIOmeM TeopRMH ill MS (:3). :1103.To:My .11_b! 6y,Il.eM npOBO-

,Il;lfTb ero KpaTKO' odp~tltan Bmummrn JUillib Ha HOBble MOMeHTH 1i OTCH

JiaH llWl'~T,eJUI' "HTepecpo1.,ero·~,q. no.n;podI!OCT.~1,ni'. K .·• pa6o~ar.,C2) '(3} Ii' 

( 6). IlpH ,UOKa3aTeJII>CTBe. reopm.m I cymec.TBeHHO MCllOJII>3yeTCSI reo

peMa: 2 (cM.-n. ·2), ,,Il.OK8.3RHHEUI B ~3) .. HJ:l!CHO OTM~THTb, l!T0 BBM,Il.Y. 
. . . . - !~ '•. . ' .J, ! . . . • - ' 

OOJlhlllOro tU1CJW. napmAeTpon, yqacTBYDU{JJl:X B TeopeMe l, HCilOJii.:>3YIDTCSl 

,n;a1IeKo He nee B03M0lCH0CTH TeopeMH 2. Il03TOMY odJiaCTb auamtTJi1qHoC

TH, onpeAe~eHHaH. B (4.I) - (5.I), MO~eT OH!b pacmMpeHa B TOM 

CMUCJie, llTO ·. yBeJUtt-IeH MHT81)Ba1l, 1:i3MeH;EHI.!HI . ~ t\, • Ho ,Il.JU! 3Toro 
. .· ; •, ' .. .,, . . . ~- . ' . 

ueooxo,n.m.w, odpaT}1l'hCfl _It ()OJihlllOMY. '4HCJI0HHQ~Y ctteTy •. 
. ·. ' . { '· ., . . ' .. ' ' 

O~aaK~ . npH ·HeKoTopux 3I1at1~1t;rnx. napaM.~TpoB JU,/. -~ 'Lo 
'. .. ., ... 

o6'!:i8M' BLPU4C)Ie·T0JU,HOH paC>OThl ~B(?)J)'iTCH, no' cyuiec_TBY,, K .}H1CJieHHOMY 
,,- . •. : . . '\,) • . , I),-'. • 

perueHHID CMCTRMhl Tpex anreopaHtI8CKHX ypaBH8HHn C TpeMH He~SBeCTHhl-
. • • :· : . . : .:·:· . . • ; :, .,, t ._·._.,-_ t . 

MM. HMeeao, ·wuee~·Mecro cne~ymmee ycHnerixe_ Tebpe~w I. 

TeopeMa I:' IlyCTJ., BhlllOJIHCHhI YCJIOBHSJ Teope.MH l H JVf .4' 1_ .:i , 

Cpe,nJ1 Bcex pememUt (x, Lf, v-) TaKwx, ttto Of: 1A ~;ti, • Of:. tr{:. x., 

CMCTeM:hI aJire.6pa11tieCKHX:, ypaBHemd,i. x;) l! · 

cp, ,,1,1,+.'ll "', (t-i:r- c;, );_,== cf& fJ\Jt+ v-J., ·('!"+'Ix- v-:) ~ , •· 
.· ':JJ(f-/ ~ i/,;.·, {r/x::fu);; (x-&,li}+·VI + {Mf1/x-v-:)lt (x-_.tv-) -~ f;.;J, 

2 v- '1- v--t (J1J + 1/x-v-)'" [-{! + ( J)/ '-/:,:- rr Y ( a:-.z v-)- .,,,'¼, - JJ1 ~ cry,; '.,i,-,,z ]-
, .. •. . 

, ~,Jlf ~ x"+ ( ~+¼, + Jl,~-itJ/11:~J! o , .. ·• ,, ,(6.I) 
' •" ' ' ... .,; <I,.• ' , ·- ' ' • ls 

------------· 
x)TaKoe pememrn _ncerxa cymecrBydT. 

., . 
• . j. 

•.t !/:," ·.J. :·- t:.. 

;._1::: 
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BH6epel! 'pemeHlrn ·. c. nam~eHJ;m:1in1 X .. O6o3Hat11tM .. aTo pemeHHe qepes 

( X.,, if o, V";,) .,, ITpe;ll;Il()°'JIO!tm~i 'qfo' :Bi;1llOJIH0HO YCJIOBI1'.e --

Tor,ll.a 

.... :.." ..,, ·.- I. 

M B T~ope1rn I o6JiaCTh aHaJIHTH~HOCTH ( 4. I) xa.paKTepi,rnyeTc~ napa-
.{' • ' · • ., ; ~-- ~✓· . ' • 1 '.·j : 

li3 npoMeJtyTKa O !: d., ~ t1 x;- 6 , r ,H.e c - CKOJll, yr9A-
• ? :• . , ..... ~ r _,.. ' .. ,,. (. -.-~: 

HO MaJioe IlOJIOlIMTeJH,HOe llHCJIO. 
\ 

• [ • , I • 

3aM:ellam~e. He BI:UICH8H0 ;aBJUieTCH · JU{· yKa3amtaH B ~)re,QpeMe -I' 
.,..... ,, 

0C>JiaCTh aHaJUi:TtPUIOCTH MaKCJUAaJibHO BO3M0iIH0M no 1:,51 _ ~;'.Tlu{·.KaK 
". t. ' . .l • 

He ,Il,OKa3aHo, ll'.TO odJiaCTb aHaJIMTHqHOCTM G- , onpe,ll.eJIHeMag TeO

peMolt 2, He ·,tohyc1taeT a,Ham1111t1ec:rcoro pacnrnpemu1 B c:M1:i1cJie.C~),, r JI. 

IY. 

BHJI pacctrn:raH p.!I;n; npHMepoB, npe.rccTanJrnIDmmx HHTepec ,n;;rn 

npmno,ice1rn~ . [ CM., nanpirMep, (2), ( 5) J : 
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qHcneHHO~ pemeeme CHCT8MU ypaBH8HHI (6.I) ocymecT9JIRJIOCh 

MeTO)l;OM HbIDTOHa. 

B n.n. 8 11 9 IlOKa3~HO, l!TO B TeopeMe I nplll JU"".":/. , J"~.t 
CC-0 -::.1. M"IlPH J1I060M I( 1'13 npOM8licyT~a [0,2] 06JiaC'Ib 

aHaJIHTUllHOCT}l:(4.I)-(5 .. I) MOiKHO 3aM8HI1Th Ha : 

/1, clt9_/bj, /li~l/9/fj, /%
3

-C-C /~p, /i,-'t +JA<jt::p, /1_3 1-d.o/1:Pj3, 

V ~ er·~ :l ' 0 I::. <Iv"?:: :t + :!/'I K - Kx~ + :i/4 + "/-K,- u y,6 - 76q K 3 
(9. I) 

Hy:amo OTM~n1T1>, tiTO npirne.n;eFrnlile B (9. I) Bepxmrn · rpamnui 

llf3Menem•'UI ~ ~ MoryT Cl1lTh yneJUillSHhI. :'.(npHJIOil8HMSI CM. B pa6oTe 
7) 

2. MMeeT Mecxo cne.n;yromaSI TeopeMa, .n;oKasaHHaSI B pa6oTe. (J). 

•· • teopeMJ 2. IlycTb .n;a1rn .n;Be ~CiodmeHHbI6 q>yHKI.U,iH . .J,'Y, ( tv) 11 . 

.. ,:. 1°" {x) , y.n;oBJieTBopimmrrn ycJio~~~Mi:. · .. 

. er. ( ) e,• ( . ) 
J7, '. X- .=0 •·; .. · ecJU! ,·X.f..O; "-d,p.,_ X _"'0 ,ecim x·~o ; 
~ ~ . ~ 

~ (P )~ ~ (p) e.cim . p E- G 

pO -
r.n;e o6JtaCTI,. .'S ·•· 8CTI> COBOKYIUIOC~b ·T.04~K. p~ (p0 ,f) .. , ~,D;OB,-

,. 
]I8TBOpHIOmMx O,ll;HOBpeMeHHO HepaBeHCTBaM 

C,,~~,!p-r~~~- < o ·<-.·C ;+ -Vp.t+8:1v 
I . /~ . ~ : . 

IlyC.Tb a, 'it I/;. - .it106~e BeniecTBem1He .,trn:cJia·, 

BBe~eM o603Ha~eHHfi: 

: .. r~. 

:· •. ,· ·(1.2) 

a L .. l .x) . . 

· x)PaBeHCTBO Q-:. .g coo~~BeTCTBye·r TPl1Bl1aJibHOti 06JiaCTH aHa.,., ) 
· JIHTHtIHOCTit / 1m "i<"jt. /Y111KJ CM. saMet1amrn I K Teopei.rn I B ,

3 
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J = /Yin -;-J 
. /':Jm, i/(Kg-a)(K,0-e)J 

. ' _.: ·, 

Ha,30B·~~ -·~(' {q: ,C). C0B0KYil~0CTb Km.~~~eKCHHX' rol!eit K~ (Ko'; K'}',' 
Y.Il.OBJI~TBdpa~mHiHepaBeHCTBy': 

.· .... 
a TaK:llte odJia.n.aromvix TeM CBOMCTBOM, qTo np.w1 Bcex 1 ; 113 npoMe)ltYTKa 

[a.,g] B!.mOJIHeHI)! HepaBeHCTBa '\ ,:·;''. . 
.,11 .-.·. • • ' 

c~.:✓(f<r-1 -i/ (~~11) (8-3 )j+G"~~} <~,_ +i/4EH V(fi1)(~-m¼5
•
2

) 
. .. - . . . . - . --

. Tor,n;a · cymecTB;eT ·.cpyHKuurn $ (K) · KoMnJieKcHoro nepeMeHHoro 

J( . ;-•, aH~mn:raqecKastB o6JiaCTK 
,.,,. i 'j, . '., ~ ·, 

', c;:·· = li .. G ( a,, g ) 
Of€ 

H. ;~Kat: 4TO npH Bcei :seuiec?Be~Hh!X . ,P,. 

¢ (P )~ ii., (p): <f,,, (p) 
·-·· ··• 

,. I 

ltpyrm.nt CJIOBaMH' 'KOMnneKckari. TOtJ:Ka K npHHa,n,neintT OOJiaCTlil 

G B 'l'OM vr 'I'OJihK<J :ro:u:. -c~yqae,,:· .. ecJrn. ,11;1rn Hee uat:\.n.erc& xoTH 6u 

o.n;na napa semecTBemrnx GJiI;eJI,, a. , 11, · /5 ·. , o 1:· ~ TaKHX, tITo 

nepaB8HCTBa (4.2) H (5.2) BHDOJIHeHli. 
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Cne,n;cTBHe I. ECJIM 

C, - (rt. C.i+ cf, 
TO 06JiaCTh ·.,· 

' 

Nh1, K f ~ I "i,w ✓r K.-c, + (,\, )(K.-C,_ -8) { 

co.n;epJ!CMTCH B odJiaCTH G-. ~- . 

(6.2) 

(7.2) 

.ne.ticTBHTeJillHO, nonaran a: c, -er+£., £ =-CA-,-g , .r.n.e cKoJI:I> 

yro.n.Ho MaJioe 110JIOXHTBJI1>Hoe ,urnJio., H, 110~1>3y11c1, ( 4~2), (5.2) H 

(6.2), 3aKJI10qaeM, qTo MHOX8CTBO T048K (7.2) co,n;ep:m:HTCSI B 

CM. TaKJle ( 2), TeopeMa. Ii . 
: . ' :CJie,D;CTBHe 2. ,MHOiI8CTBO TOtleK . K ' onpe,n;eJrn:eM_Oe HepaBeH-. ' 

CTBa.trn: 1rn60 /-:/ni,K/L..f "l!tvl<af, · 

,. )IJ.1~0. _11,, ~ 'jtn, K / ~ / i 111 Ku / 

C
1 
-'eJ/ReKF '.J ( f1nK)',-("f 1n K, )• ]+lr'.i,-J-j('JmKJq:tn,K.)'< Re:K.< 

.· < ~ll, +,,_/e~ [/Re K/-,/( :lnrKo)J.J+8J;- ,i ('i111 K)-Z-(llf1tt Ko)~ (S. 
2> 

-·~· . . . . . . . 

co,n;epxHTCH B o6JiaCTH G- • B ttaCTHOCTH, ecJm TOttKa r( R,,.K}, 111nR,=O 

npHHa,1I.JI8J!CHT oc.5JiaCTH (;. -, TO H BCe· TO•UtH{p.,+ ij., K)6y.n.yT npirna.n.-

Jiel!Ca.Tb G • 
.Ile'ifoTBHT8JlhHO, · ,11.0CTciTO'llHO paccMOTpe~rb · Te I< · , )J;JISI. KOTOphIX 

I ir11, KI? Jiu,_kl) I 
IIonarasi npH c. -;, O 

,] 

Gt,~ ReK6-: -/{riJw,;K)t~(":/1ttKo):t- ~ 

g ~ · f<et<
0

,+ ,/ ('Y1n K)~- ('im Ko)t+E 

{"' 

(9.2) 

'\ 
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.\ ' .. -~ 

/':Im /(K~-0 )(1<ud}) l~ (Yni ,/)~ l .t_,_ J.,f. ✓rr-'1-'-.,,,-i<-J-~t-,m-K_o_)~/(Ym K)~ 

Re -J ( K.-~ ){K,-d~ o 
( \ •," 

~aKHM odpa30M HepaBeHCT~O (4.2) BHTTORH0HO. 
•' 

· HepaBeHCTBa (5.2) oy.n;yT :Buno.nHeHH, ecim · . 
, . c, ~ ,/,eJ/ Rei< f.- iE~~ )tcv'< 3 ( ~+.f e~ (/Ile?;/- C-°,/4,)+S" 

·.; . . ;'• ... : ' 9 f. ·J -.f ,£ ,;- ' . .'!. ~ .• 

. TiocJie.n;mrn HepaBeHCTBa 6y-;zyT y.n;oBJieTBope1rn, ecm1 npe.n;non,ox1i1T1, 

•. c,:~ ✓eJ:(I ReK/:.. ~i-aj, +ov"< -~ 

· c-t+/e.,, (f ReZ/ ~ 13-%, + ff'> 15 

Tionyt.IeHmlle -~ite HepaBeHcTBa, B Ci11IY (8. 2) n (9·; 2) ,": 6y.n;y·f· 'in-i1rroJIHe-

HI:J npM .n;ocTaTOtiHo MaJipM l>· 0 • · · ; \ , ., 
i . ..ii • • :. ~ ·• ' 

. 3. )lOKaneM, l!TO HepaBeHCTBa (5.2) SKBi'IB.aJieHTH CJie.n;yroll(HM 

HepaBeHCTBaM: . . - . . . .. . . . . . . . 

.. . . ~ -C + /fr-<- .A °V{f ~O)(&~ 3,}]3v+ (Jvi;·4+} : r · 
. .JI , -V • , . . ,I.3) 

. c,,- 3;:,+ / [Q-A v' ( 3~-a~~~ ~ )J."i; 8--.; ;- o , 
• I .' ' ' ' • 

···-

. , r.n;e trntna: ~> ~, (K, a, CJ.· . 11 · it~ 3~ (K,_ a, t) :cy:n, Be~ecTBeHHlle 

KOpHM COOTBeTCTBeHHO ypaBHeHM~ 

.. (5,-ax~-b{&-1-J(3,-'0)@;-J;}]:i+;1~ . .,t [~-:i ~ (~,-oJ(tH.)} 
'_'1 .' • a,_ I • ,. ' ' ., .' ~ • .' • ' 

X ( g ;,a _ !, ) . . ... , . , ( 2. 3) 
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( 3,:-a){ IH~){[ci~--ty' (t,-a)(t'- 3JF (F _-_ _ 
~ J. {j;i-,t ✓(J,;-0)(/;-~J] (~,.- g+¾:T 

. ' 

y,n;oBneTBOpHIDmHe HepaBeHCTBaM 
. ·. g . ' . . . !~ ' ; ; 

Q, ~ ? . f . a;- . A-= 3, !:.: fl _J .rr 
) I ... )J., , .. 

(3.3) 

(4.3) 

.: .•. · ' '. . . ·:· -; ·=:: ' .. 

HeTpy,n;HO BH,IJ;8Tb, tlTO BCer,n;a cymecTByeT·O,IJ;HO 11 T01IbKO o,n;-

HO pemeHHe ypaBHeHHtt (2.3) H (3.3), y,n;oBneTBOpHromee HepaBeHCTBaM 
( 4:3)'. ., ' 

QqeBJ,i,IJ;HO, q,:o HS HepaBe~CTB (5 .2) BCer,n;a CJie,n;yroT HepaBeH

CTBa (L,3). 

no~axeM, qTo HS HepaBeicrB (I.3) ·cne,n;yror HepaBeHCTBa (5.2)1 

, llmt 3~0r<> H3ytUJ:M KpHBI;,I8 , r 

l (5)~ J-~, + -/e~ [q- ,1-{(,; -a) (EH)}+ G"~ a 1/,; b I!, 
.... ~-. ··•! ,,_ .· :. _::. •, - ....... ,'.~ ' 1 . •._ .... ."1: . 

l (3):C~- 5 +n/4J Q:cl -J(FG)(~-~ 3) Jr 8 ~ ab 5 dr' *) 

MMeeM · 

1. __ '(). _ _;..€_1 [Q·-_.,-t· ·iff_(f-d)(&-iJ] . ... ·a+e __ ~ 
. 1, 3 = / - ' ' . . . ' - dv :> 

1 
- - -- ,- 'Vt .. [6/<A vn ~a )(g-vJ+ c;v ~ : V( t-a) ( &- 3) 

, 

(5.3) 

1 _~( )' ·., ·1 · -A_·_ '1. ffl~J. ✓ (~~a_}_ (,8- 3)]_·. - 3~~ ~e 1; 3 ~- ~. t . ·• ' .· .·•. . . ., ·. ·-·~-
. ~ . , . -{/e~[a~A l/(3-a){g--fJ]-,.s~"' . Vr~-·aJ(e,-·~j· (6-es) 

r • I ~ 

x) Ey,n;eM C41'1TaTb, iTO Q / 0) )\"'7 0 ,. 11'. Q < .g ; B rrp0Tl'tBH0M 

cnyqae YTBepzAeHHe oqeBHAHO. 
\ . 
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·; l•Is;..(5 :3);::w:· ( 6.3) CJie,n;yIOT · .pc).BeHCTBa: · , r .,, 

{(;)~'~""": t/(ey. +';;;,, i, ,,1, 1,'?:e Ft. 1.,'r0:'t-t c1 .J) 
~ . -·, n·;., . ,·, 

Yp~BHe~Jij,fl, (2~3) H, (3. 3) lH46ID'.t e~~~yTB~11Hoe pememrn, y~oBJieT-

Bopmoll\~e (,4~~·i~ ~. ll·PPl?;r:-· ~ B C~JIY,. (7 _;) YP~~H.~HHg·,-ti·: ({) =~ • .. ,~~i·~-

JOT Ha}pp_m,rnxy1:~E:'..: 
1
[9!J] np OJJ,IfPMY Kopmo3i·, j~,/,~_ :.-OT?!?~a M . , 

H3 (7 .3) aaKJUl)qaeM, ~TO Kp~t~~·~: !ii( 1)·l · M~eroT H~. ~.pp~e~r~Ke ~: 

. [a, & ] no 0,1.Uto~ T0"4Ke ·Ml:MIH~yMa :· ~ i . . CJie,l(~B~JeJibHO, ~3 He-

paneHc,TB; (I.3) -Ii r~i )70 Ii;:;·;,;.,' cJie,JzyR>T HepaBJ~~;lla: (5.2). 
• ',l • • " ~-.' 

Taitl{M o6pa30M HepaBeHCTB~.: (5,. 2J' 3KB~BaiieHTfUI Hep~BeHCTBaM (I. 
. . ' .. ; . ~ . \ : ...... .. 

~ 

(I.3). 

;Il.oKaJKe:M Tenep1>, tlTO · KOMnJielfcHaSI TOt!KB. K npi,ma,Ji.Jie:lKMT,., 06JiaC• 
' ·, 

!~ . :) .. ) 

T11 G B. TOM H TOJII>Ko TOM cnyqae, ·ec;rn )J.JISI Hee Hait)J.eTcH xoTH 

6H O,IJ.Ha nape.• B8ll\8CT:BeHHh!X J-rnC-eJI, Q ~. H C,, aJ ~ e , TaKMX,1,,~fTO, :;, 

BHTTOHH0HO HepaBeRCTBO (4.2) H HepaBeHCTBa 

. 3,,-c; +/c~-,ltr,~.-a)(f~tu'+~~· ~ o}· 
c~, ';;_4-/[Q-k1/ (~.,_-a )(C- i-,;)] t&~"?•.o. 

(8.3) 

'\ ,. 

(_. ... ..,, • •:• ~- •;-• • ~-:• '•:; .,, • ;'i. t • I• •1• ~•, • ·' ,.. (-· .,. ,.I • •;0 =•-' .,.,1,'(: 

r.n;e :, i·, ' ~ ' ! . ~npe,n;eJUUOTCfi ypali1ieHHRMl1 {2:3)' ii' '(3.3)~,.· ·. '. .. , {,'f' 

~- f .. ~, ··" ~: · .:~ :_~~.. · · ::.._. ·;1 r: ;:~::1 "~ --~:-;_·.- :·:· ... f ~; :• -;·: · ·r :: :. · "\ ,.. , ; 
·· JI,eiicTBHTeJihHO, ecJrn ,n;1rn HeKoTopoil · T'cl4KH . I<. Hanvi1rn1, Ta- ··' 

KMe Bel~~CTB;HH~e ~l!~Jia; Q ' '11 . ~''(Jig ·;'., qfo'i:'~Jrt2liigHO ;~e-paBeH:_ 
f .f:., ~; t~ ~! _. '.. : .• i:::. , · , ;._ ·: 1:._ ... -~_-, •: ·. · -··:. , •• ~ ·, : i h (. i,- : •· . -~ ~ . .,.. .. 

CTBO (4.2) H B'O,Il;HOM (HJIH B o6omc) li3.,HepaBeHCT°B (ctJ)· 11:Meet .. ;t·i ... • 

,, • .- . f' .·· ....... ·•. ·-· ,. • . • .• •. .. ..... ', 

MeCTO, ?~aK paB~HCT~a, Tl? MO~l;19 .. ,;CK,Q/II, YfQ~Hq ,.}~a,JIO·, Hi_M~I-IYIT_b na-

paMeTpbl O <~ g 'raK, · ti To ~epaBeHc~~6 {t; ~··i) ,e~e cox;ak11TcR ', 

. ... . -- ,. '.' ' - '; .. ~-,· \ 

.. :-, \' \1 



- -1tl. -·· ,._ 

a. COOTBeTCTBYIOil(He paBeHCTBa' :(8-~3) npeBpaTSITCSI B CTporw.e HepaBeH

.CTBa ( I ~3), H, CJie;n;osaTeJlbHO, ynoMRHyTaSI TOtJR;a 6y ;n;eT npirna,:n;Jie:.. 

lltaTb OOJiaCTH G- • 
4. T'en~pb MOiKHO y~~·~HOBHTb crrpaBe)J;JUi~OCTb CJie;n;ylbmett JieMMbl. 

JleMMa I. KoMnJieK~HaSI TOtIKa" . K npirna;n;ne:iu-tT o6JiaCTH G 

B TOM H TOJibKO TOM. CJiyqae', eCJut CHC.TeMa IlSITM ypa.BHeimtf, 

maSl *3 ypaBHeHHH (2 .. 3), (.B~J) M ypa.BH~HH~ ': 

., .J.,/1m ,/(«o-o,)JKo~c)'J; /YmK/ .. , 
• \' '. • i • •• i ~ :-.. • •.. ' 

3, -c, + ltQ -;,\ ,; c ~,""a)(/?- 3,) 1.,,+ (iv-I.= o , 

.. . c,.-~._+/[Q-J. /(5,.-a)(C-JL)j"+ 8'"~ 0 
,.·· 

COCTO.H-

(I.4) 

(2. 4) 

HMeem pemeHHe (:J..Ja, C, ~:i.J 3-z) ,·y;n;oBJieTBOpHIDil(ee YCJl-OBHHM 

04:..A~f, a f, 3, ". a;& f 3, "g 
: ,, e· ~.: 
(3. 4) 

JtoKa3aTeJibCTB0. O603Hal!IAM qepe3 G; MHOJlteCTBO TOl!eK K. ,J 

y;n;OBJI8TBOpSiIOIIUIX ycJI,OBHSIM ·neMMhI. B CIAily n.J G, CC,, • )loKaJ!teM, 

'4To C:r;? G · .. )lJUI 3Toro ,11.ocTaTOtIHO ;n;oKa3aT:fJ, '4TO . G CG, • 

IlYCTh ;}~:~ G •, Tor~~- Hali;YTgn;TaKHe ~eme~'.l'BeH~~e q~cnaJ.,o,~_31.. 

,H ,3,_,.~., _Y,Il;O,.BJierBop~K>~He ypaB~~mtaM (2.3) 1\ (~·:J) ~ .~epaBirn-_ 

CTBaM,(I.4). H (2.4). HepaBeHCTBa (8.3) sanHmeM ,B. BH,Il;e · 
' , •1 ! •: C 

) ~ C ;':j[fl-.J. ✓ (f~ Cl} (<,'-J,)'J" + rr"-~ 8 '8.'?.. o 
I I · · · .• , · . . · 1 ·. . :'.I . . / I · 

(4.4) 

c.,,-3.,,+ /cQ-.A -/ (i; -a,)(&-~,,)]"+ 8 ~~ S.., . S.,,-?c o 
k , 
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t13 reopeMbl '2 CJl~~yeT, 4TO 06JiaCTI> G- ~OHO.TOHHO ::,y61rnaeT C 
' . . . ~-·1 • 

yBe.1rn::-1emteM Ci H '•yMeHhlllemrnM · · C:t ~ C'Jie)l.oBaTeJibHO, odJiacTh · G, 

MOHOT_OHHO you_na~.T C y_B0Jll'!t_IeH}ieM . c, M yMeHblll0IUieM C ~ .. 113 

_(lt.,•4) Q;e)LJ$T
1

, ~TO' T_():~Ka ,~ '• np11Ha)l.1Ie»=YIT. db'.~~CT!if G-, /:biipe.;:' 
)J.e.1rne.1'10t('n(\pa.MeTpa.Mxl, ,c, + q' 1i. . c.'t, - s.l, .. , ,. . CJie,lWB~_TeJI~HO\~ ·ona npHE 

Ha,Rne1KMT • K. do,n.e.e umpoKoti .onJiaCTM ~ .. _(onp~'A_eJieHHoil napa1rnrpa-

Mu ·c, rH,.\ ei):. __ ,:c~~)I.OBaTe'Jl~-HO, G-cG, 11. Harua neMMq. .n.orea3ana.} . 
. , -?"'' 

B 4aCTHOCTH, ecJrn T01'.IKa I<.. MMeeT BI-1,E;:. K ~ ( Po,r( ), 

'1m Po=. 0 _TO Kpv1rep11t1 rrpI1Uia~Jie:HCHOCTM' ee K ocLn:acri-1 . :G·i.·~~;!yrtpo::.. 
-~ .... ~ .. . .. " .· .... -~·- • ~-·,-· ·.-··:--•·-<-. 

maeTcJi. B 3TOM cn:f1ae B ci1-1:ny,-(2 .. 2) MMeeM: .\ :::,, z,· \ . 
I \ 

. .A _;,;::) 11(/ KI. 
·. ~ M < V(Po-GJ(i,-po) 

1 

', ,It,,. HMeeT MecTo ,- . ... ,. 
. ') ~. __ , ' . . . 

n eMM4 2. ToqKa K::: ( R, K. ) np1-rna~ire,rvrT ~6JiaCTH ,. G- > k, ·TOMt11 

TOJihKo TOM pnyttae, ecJIM eymecrBYeT pe_ruen11e. ·(l, u;-~) .:c __ )~_cTenm. i 
' 'y . 
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y,n;oBJieT~OpHnmee yc~OB~HM 

· Ot:J'-I, _O£;_·J.i LI~ /Ref"/ o t::: 1' 1)~ _JR .:e i< / 
(7.4) 

,IIoKasaTeJI:&CTBo~II~n~raH B ypaBHem-rnx (2.3) ,(3.3) ,(I.4) If (2.4) 
' . - •' ,· 

W· «, =. B--o/J.-, · f • .a+¾,< U= ,/(J,"-G){C~~.), tr• ,/(!io)(C-J~, 
... 

- ~ = a+¾-/(11-J.{Y,-i,t, 3.t = a+¾+ ,/(B){)':- v-~ 
·, 

1'1. npHHHMaH BO BH~MaH11e (5. 4), .. IlOJIJ4HM . 
. . r-:------· ,. 
u-,/ffe.eK/-J.u Y,+cr"'= .A (I l{eitf-J.il)~ 

. . ~ 

1t -/i,-( / R-e-iZ /_--A_v-_)~-+ 8-= J\ (/ I{ e f /- J. ir). Vet~- Ii~ 

. 11-.~-: c, + -i( / R e'iff- .Au) ~-t G'-,L ~ 0 

· : c~ ~fa --J cl ~- ft~ + ,/(/ k e "?/-J v-)¼ G ~~ l) 

-A if ci~-(Po -;,)JJ =: / 1 m-K} 

(8.4) 

VfCKJIIOqag .H_S: ypaBHeHH~ (8. 4) .. cl, _ H . /' · , IlOJIY~HM. ypaBHemrn 

(6.4); yC~OBHs!:(4 .• 2) H (4.3) IlpH ~TOM nepe8.n;yT ... B .yCJIOBHSi (7.4). 

JleMMa ,n;oKasaHa. 
•. • .:· J • ' '· \, :, 

... 
5. !IOJih3YSICI, TeopeMOH 2, ,n;oKal(8M Teop'eMy I. IlOJIOlltHM 

C=-t C.t=--t 
I . . . 1 .. . . . ... I 

f -~r/; vv-f 
Ey,n;eM cqHTaT:& 

(I.5) 

J11+/ I . ,' i. ~ . ..i. . -= -co (2.5) 



Oc5o3Ha4HM 1.1epe3 G--e oc5JiacTh G- , onpe.n;enem1y10 B TeopeMe 2 11 

_ COOTBeTCTBy10myro pa3JII,iqHHM . 3HaqemrnM papaMeTpa t H3 npoMe»:yTKa 

[f.O J ~ ) -~ , ,\ . 

, JoKa3aTeJibCTBO TeopeMH I C0CT0HT· B TIO'-lTW ,Il,OOJIQBHOM ITOBTO· 

pemrt1 ,Il.OKa3aTeJibCTBa TeopeM II H Ill M3 (J) [ CM. TaK>Ite (
28. 

3a.n;a,m C;30)l;HTCH -K-- ,Il,0Ka3aTeJibCTBY, cymecTBOBaHH.H Tc;l.ltoro ,IT.OCTaTottHO 
,. ' ' . ' ·~·\ ~ ' 

Manora nonmu-neJI:bHbro . qucJia ? , ' -qTo npli Ka'.llr.D;;~i -I: a:..=i:o od-

JiaCTh G -l: co,n:epxrn:T MHoiK.e_c_:rBo ToqeK ,( ¼ -oKpecTHOCTb ) BM,n.a: 

( I{ r)= t-:- Jt{~-cr +K': ;_, ·e~-1-(·t~JH"-~)~.ni~if_t.,_-;;1 
o, - 'It - o :t -, •lfl 'It L/ - a. --{J.5) 

r.TI.e ( t<:, ~) ~I_CoMr{~'eicHLle', a e. 
(.. 

,i . ~- _ · ··<<1 -; r · 
-BemeCTBeHHHe BeKTOpH TaKHe, 

lJTO 
. -' ~·.{. ·;.. . 

(4.5) 

. - I. 

r..r,. 

B CHJIY CJie,D:CTBl/Ul 2 }13 Teope:t.m 2 B. (-:J. 5) M0'.llrH0 -P~,MTaTb 

• Il03T0MY H B CMJIY (5 .:5) 11:M_eeM : . . 

Re_¥, .. ,:~- .fl.{~~;¼•t :_ Ym_.Ko~ o, 1m K= jm,K1
. 

V , j • . J• ---- (6.5) 

Rei~ ~{
1
:,[+ ,/( t + Jl/;t~ )~ JJt!: :1ft !;_+Re~_,,, 
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OTKY~~ 

/ 1m K / =-
1/4 /ReK/· /(1-+ _.,~¾t)~J)f'-+ % : U; lief 

· ··i 'B CHJij''(8~2),(r.s) ·11 (6
1

.5) ,1l;OCT8.TOtJHO ycTaHOBMTh crrpaBe,lVIH

BOCTb S~paBeHCT~ . 

.. , ' . .. ". . . . . -t, 

( f + .A~~:+:: ~ )~ (.h1+1 )~ [V{t }'Jl/~-'¼-b): fl!~ --,:~iJ 
. . ..•• ·.I.. 

!,t•" 

<1:-J)/;~<[lB~:r~ [ J(-t4 JU;; J::Jll~- :~r 
~- "., . 

npH ,ll;OCTaT04HO MaJIOM 
' . 1 2 .. 11 npH BC·ex p~cm.taTpHBaeMhlX -f, cl fl c,: • 

IlOCJl8,ll;Ht·1:e HepaBeHCTBa o6ecnetnrnaDTCSI YCJIOBHSIMH er:,· f. / 11 J,..'>', 

·2. 

(t JU :i_'T) J.., :., d... .t +-...;....__;_,_A,--LO 'It. Ji 'I - (7.5) 

B 3TOM CJiyi.rae MH~:ir.eCTBO TOlleK(3.'5) KOMnaKTHO. Il03TOMY ,ll;JIH 

,ll;OKa3aTeJI:&CTBa reopeMnI ",ll;OCTaroqHo ,ll;OKasax:r, , JITb TOl!Kllf 

· /y-1: i cf,'[>· t ~!<[, ? e: + i IJII ~ o1Jt-(tt- ""~'i: t e: J cs.5) 
. ' . ' 

npH Bcex PB;CCMaTpHBa~MhIX ?: li ~- npHJJ~,n;Jie:»raT Gt It~ -to' . •.. 
BocnOJib3yeMCH CJl~,ll;CTBMeM I ~3 Teop~MH_2. B CMJIY (I.5) 

YCJI0BHe (6.2) 6y,ll;eT·BhifiOJIH8HO rrpH ". 

-1: 0 !:: -t L. i /-i.. r /2, 
B CHJIY (7.2), (I.5) H (8~5) OCTaJioci& ,ll;OKas~rb HeparieHCTBO, 

. f (-1:,'i:,J)::: (=!J:'f~'.J" -f. + f }(.Af+!•'t- .Ill;~ T)-J11':.-4t' .+ . 

. (' . .ft(.,,,_<[) ~ + "C ..,.. . -
'fi -

" 

• 
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rrp:a ycJioBHnx ( 4.5) H (7 -.5) ._ ,llm1 3Toro .1(0CTHTo-qHo JJ;OI(a3a.Th, qTo 

j-( f,To, ~)? 0 

Ho. a CHJIY (2. I) M (3. I) _HMeeM: ·. 

f Ct C[ <X) ~J•' (!- 1-ccD· ·)- q_- _ ~,l, > 0 o, o, . . /J.,.!tf-tJ, . 0 · l/ ;..,-

1f (-1:. 'f o!) . I. J)/J,- cc · 
0 f o I = - . ( fl/+/ -y) lf t~o + ~ f - JU - / -J '- "?' 

>- (./ll+l-f) fif:z.-'l"~ +;J!+/-V--(JUt1-r-)[!- JJ~'G]·;.o .. _ .. 
( Jl/ f !) ft tJ . (J ( .M ft)'--

. . ' 

:VlfaK, ,n;oKa3aHo, 1.1~0 

f (t,'l,0{)70 
npu Bcex paccMaTptrna~1.mx f, '7: H of... , . KpbMe ToqKH 

(9.5) 

0.n;HaKo, ecn11 odpaTHl:kCR K pnpe,n;eJieHHIO o6nacTH · ~ ... B reopeMe . 2, 

To YBH.1(HM, qTo toqKa.(8.5),cooTBexcTBYDlllaR napaMeTpaM (9.5), 
BMec·Te C HeKOTOpo~ 0Kpec'THOCTl,IO 6y.1(eT. npirna,n;Jie:ata.Th o6JiaCTH Gto 

(rro,n;podnbcTH 3T6ro'paCCMOTpeHH.ll H3JlOXeHH HMze) •. 
. : . . . . 

; 

TeopeMa I ,n;oKa3aHa. 

6. IlpHM'f!etKM pesy JI:&TaTij 'ny~KT~B 3 H 4 ).!;JUI ,Il;0Ka3aT8JI:&CTB8. 

·.reop_eMbI I 1 • KaK. cJie,n;yeT ·113 riyHKTa 5 ,Il;Jl.11 3T0ro .1(0CT8.T0t.JH0 ycTa-

H0BKTh, 4:TO T0tIKYI .(8.5} np11:· BCeX 1: H d,,,._ H3 06JiaCTH 

C 



')Q -- ~ 

J, ~ ( ill~'[)).., .. I :.. 0 f. r/.. .t. ff £15 0 , v {;- 'I""b 'fo I {+ 'ft .· - Jl('.:. ~ f: 0 
(I.6) 

· np1rna.n;11e,rar (j-t , t ~ to 

1··: i Ilpe,n;B,apwreJII,HO ,n;oKailteM ... c~e.n;yIDIItYJO JieMMy. 

. JleMMa.) ~ <pHKCHpyeM ,tmCJ!~ t, ~, ~ _Ta~~M odpa30M, l!'I'OOH 

Tpoi1Ka tn,rn·en (-1::,o<.., CC~) rrp1rna,1\Jie~aJia \odJiaCTH (I.6). IIycTL 

K "{-!::,: o(, 'f.) <: Gt·.·. 
. .. '.·. . . 

(2.6) 
··r 

Tor.n;a ,(' 

K ·* (:t; ~,CC) f (}f. 
;• 

(3.6) 

•. 

rrpH Bcex 

BeHC~BaM (I.6). 

TaKHX, 4TO qMcJia {t; ~; ·q:) y,n;oBJI8TBOpSIIOT aepa-
l , . 

1,. 
.. ~ -~ 

goKa3aTe~bCTBO. Hs TeopeM~ 2 H M3 (2.6) H (8.5) CJie.n;yeT. 

cymectBoBamrn BemecrBemmx q~ceJI G'° H £0 , 0/!:::.'' !;~<:·; TaKllIX, 

qxo·BHilOJIH8HH HepaBeHCTBa: 

,(; nJ\ ( CCo ) '- I ,. ' . .•. \\ . ' ' / :C' ' ' 

t :,,/,e~ [JJ;-A {r.) ,/ (3-a,){Cd)J: y~<J~ 
. . ~ ·,.. .: 

('4.6) 

.. z,~tr le.,, ['¼,-J. (r,) i/({'-G,){5.-f)] +/)<+1)-t ' ·.: (5·.6) 
.i),.> •~: t"'-· , , 1 

.,, J •,l_f'; 

npucex J· !la npoMeeyxKa.. [oc't:f.J. B. ~,,:?) .11 ;~~ee.,6pyx 

HCilOBb30BaHH Q603HaqeHMR. ~- .. · 
J.t (T )• fl ('f) , 

11
· (;·)~;,;~~!~(ti: ///.,,-1:}'·'.i. ·1<·. 

' B (T) ' Alf•,, ,:,·. .'. /.1,,/;,,,:: '.: ,, 

. fl .. (~L) ·, ( fl{ t.· ,r,:-;,.,.· '' ·,_ )"•(fl_,_ . A_. ,t r,l) . ,~ ... , . c.. , Q ' b .. , ;,/.1,f - . . , " 

• 1·'·, .. ,,,·, =: ···. lf;f:; ~. o o- . . li;' . ,: 
· •• ,; ... - .i t ·~. i . ._. ., •• • i ·. ,;·~ .- . ; t ,,._..c; .": • 

, •• • ,c 

I',-~ • r ' ·"" 

•ii''· ••,f"' 

(6.6) 

:., f. •. t~ \' 
,·f. 11:··· 
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.UJISI )J.OKa3aTeJihCTBa (3.6) )J.OCTaToq~o ycTaHOBHTb cnpaBe)J.JIH

BOCTh HepaBeHCTBa 

(7.6) 

.UeUcTBnTeJn,no,. B c~rny · (4~6), (5.6} H (6.6), a.TaKxce Ha ocao

Bamui. MOHOTOHHOCTH q>yHK~HH e~ ( ~). , 3aKJIIOlla0LL~ _qTO )J.JISI TOtIKH 

K * (l:; cl, er)' yKa3aHHOil B 'JieMMe, nepaBe~CTBa (_4.2) H (5.2). 

6y)J.yT BI:mo1mem,r' 'eCJIH IlOJIO!:IilTI> Q ~ Oo M 15 ~ g O • CJie)J.OBaTeJihHO'' 

Ilpe~)J.e ll0M nepeHTiil K )J.OKa3aT8JlbC~BY HepaBeHCTBa (7.6), )J.O

Ka~eM HepaBeHCTBO 

,UJUI )J.OI<a3aTeJII,CTBa (8.6) HCilOJib3yeM neimy '2. H3 BTOporo H tieT

BepToro ypaBH0HHR (8.4) HMeeM 

. a, * B + ~ -1: = :J; o¼ .A ('r .J-J" <<r,) v;; - Vo' vb~ -..1 <er. )vJ.Z 9. 6) 
_ · o .. o .A (cr0 ) [!ot -l (er,.) -u-J . : -V{l),/+tf; . · 

Ta.l\_KaK no ycJIOBHID .·.()=--jU+l>J"= G, TO H3 nepBoro ypaBH0HKSt"{6.4) 

cne.n;yeT, ·t(To v; ~ U o . • Ilp:mnu.mn BO Bmn.mHvte _nocJie.n;Hee HepaaeH

ctao, a T~Kze HepaBeHCTBa 

c, -c.,_ =- :Iv t > 0 , ~ - .,\ {<ro) V: ~ 0 

no11ym1M H s B,:,roporo ypaBHemrn ( 6. 4) 

¾i .A ('lo)-. ,A~ (<fo) v;- tJ;., ~ o .. 
OTCIO)J.a Ii vl3 (9.6) CJie,n.yeT HepaBeHCTBO (8.6). 

PaCCMOT·pKM cpyHKI.UUO 

f{~),"e, ('f)-f/{'f) 
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•- , :~ ? ~I ~.,. -~ ,I·· :r·'. . ~':: . ,:; .. . ( \ 
• t, · ...... .:.:~ '\ ·,, 

\.,/ 

~ .l.. • :)' ••• 
)'~ , ... 

B .CMJlY (4.6) /f(~)"70. ilpllIHHMaH BO BHJ,i~amte (6.6) III (8.6), no-

JiyqHM 1 1 _ I . . p ·. . ) . 
. ,;_]!_,-,:.(er:.:):~ '.fl."•(c-t·· )-:- fl (fcrt ). -=-:- _!_ f o + t> +L-t !:: 0 ,·. :-., ,· ,· ,,(·:IO :·6), 1, - :..) . l'' . 1/ f l ~ 0 0 . . " . H ,, , • • . 

C11e;~~aTe11~1! ~, ,f ('[);} (~ 0),0, ecif11 er f. cf:: ;\~; ~ '., 0

" ~ :; ; ,r 'L 
. · . · /I (a-) (II 6) ' ; ' > j\.), ('!! ) ~ Hf.a~) <} ' • 

.UoKa1teM Tenepb, tlTO .A Cr> MOHOT?HHO y61:11BaeT C yMeHhll!0HH8M 

c;: .• ilpHHHMa.H BO BHHMaHHe (I0.6) llI (II.6), no11yq11M 

. ,, ) JUiCC 
. -. ' ~- IL ff . :. -l:: +- . 'ft. d ' , ·.,. . . ., I ;, .. . ' . . 

9,. , t , & {er) = ., f /J.. (<rJ > ecirn I!, , T) f.: O · cl .A (i-J fl {'r)-.A (r )B[rc) . "" 'J "' '.'.; .. , ; .. , . 

8 (CC) ~ tr'{r)-r!/ (7:): Q~+~+,?k S 1/cc)-:T 0 
5 (<f) . tftP.,(l)ec.JIH . . \ 

cl er.)·• 
'\,•,:: I./ 

::a 

j\. ·, " -~ Q. ;.' ·: ,~· < _;::·:·' ,: l 

TaKHM o6pa3oM, HepaBeHCTB0 ( 4.6) ,n;oKa3aH0. JleMMa .n;oKa3aHa •. 
~...: ...... _.- -· ·r.-: - ·-~ --~ ·1•_ 

7:,·:: B -CHJIY .JieEMhl 3 Hama ;3a.J};aqa .. CBeJia_c_h K CJie,I(yIO~etf: Hatint' 
1 '"·: ._i"\ ~ . \' . ,. ·., ·' · . ;\· . .- 'r~• · · .'~, r

1 
:,.~. 

TaKoe 'Ma.Kc'HMaJI:bHoe' llt1tCJIO ·x:; ,· ··-ti'ro · i-1·p·11 · Ka~AOM ···cp11Kc11·pol;\a!!HoM:t, i?!i0 . I 6"1, , : . . • ' . . 

•'o6JlaCT~t:: ._:, '(;.-{;; .... cq,n;epi!(:VfT MH0J!teCTB0 ;r,9tie~,, ··.;--,,, . ,, .·· . 
* {. ~- ) [ JJ/ ~- 'Lv of. - , .· . f. ./J.-1~- 'lo).t,..:.,_.t, ' . 

K cJ:pl..,,Lo. -.:=_g,. 'It: ,-;;:;-e, +.l !If.~~,-l++: ·l.f-t:'· eJt .. 
,, ,, .•• .. , .. . ... " .. , . . (I. 7) ,t·•\::- -, ,, y ',' , : . ' . . • :, . . 

-'., 1/ :i, _/ f, G /J,/ - lo) L 0 0 !:: .I "' X JJ1 ~+ ~ _, -I::'+· . · , .' ?:. 1 
C\ D I 'f . . ., lft ' .,, , .'.. .~ 

TotIKH K * ( i ;of. I 'to) '· ,n;mI 'KOTOphlX -f M ;r ';, Jiexaf' iia 

KpHBOR 
~.' ,,) 

!l.. ~~ (· -· /Uo...-cr )·~ + ---- I -··- . V jl( . 1/ . - . ..-1: t , . Lf t = 0 :} 

C:\LJ_;i I' 
't ' .• •• 
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. co,n;ep:litMTCSl B COOTBeTCT .::YDII.\HX 06JiaCTSIX G--1: • l103TOMY ,D;JUI KaJt,n;o-

ro -I:, t ~ to , MOiICHO yKa3aTl, TaKoe tJMCJIO X.-=- X. ( f) , qTo Bee 

TOtIKH K * ( t j ri., 'l0 ) . , ,D;JUI KOTOphIX 

( 
L -,... iwi.,_ 7:o): _3J !::. o<1/ ~ at"-' . 
-:c . .·: '1t . JU /t/ .. 

np:t-rna,rr,JiexaT 06JiaCTH G- i: , :B TP .BpeMSI KaK TOtJKR 

. y"lt.e He np:vrna,n;JieJ!CHT · .G-t . 3TO 3Hatnn, . ttTO T04.Ka 

I< *(1:, Jx, 'Lo) 
I{*( t,: J.,_ !K!, <To). 

np~ma,rr,neirnT rpamrn;e O~JiaCTM ;_G , T.e. ,IJ;JISI Hee (cM •. n.3). 

IlpHMeHHM Tenepb JieMMY 2 ,D;JIH ·ToqeK (I.7) H ,D;JIR o6JiaCTe~ 

YcTpRMJISUI .:;{. K J,x(i)H, CJie,D;OBaTeJihHO, .A K 1 ' H3 (6.4) H 

(7. 4) ,n;n:a onpe,n;eJiemrn X=-JC (l) noJiytrnM cHcTeMy anre6pairqecKHX 

ypaBHemdt : . 

J..,. J. (L )":· .t. .t. ( . .IU+I )~ ·•. l.u,, + u X>·ll - ,!)., v- + p- X-tr 

:IA, ~-/i+ (£<1 f(x-du)+ ,/t+ f-:'i:~~>"'1•'(x-:11r) 

1,u-':;.v-~(.lll__+1)~ [- ·~+(.M._+')J.,(x:..·:iv-)- -l::- .: 
X fJ'" . V I X tr . . . :\ 

- JU ~ 'C, l ~ JJ./ :·x ~ (-t + .ft/~ 'lo):: o 
:c- rrj 4t 

Ok 

;., . '{' . ~ 
,· * ' 

(2.7) 

(J .-7) . 

3aMeTHM, qTo O,Il,HOBpeMeHHO M~ ,D;OKa3aJIH cymecTBOBaHHe Tpe6ye-

Moro pememu£ CHCTeMhI (2.7) _npM mo6oM -1:-i.. t
0

'-. 'ii~1iocpe.n.cTBeH.HO 11s 

reoMeTp:Kt1eckHx coo6paJienH~ H Pis .n;oKasaTe.11:0.cTBa r,eopeim' I cJie.n;yeT, 

t!TO noJiyqeHHaSI ¢Yf!KUHSI x\( t) y ,lJ.OBJieTBOpH.eT HepaBeHCTBY: 



.. "i,,?.~I _:-. .. ·••. /i ·1 
f - 24-~;, --

· . .i. ':, ,. ·. ~ -· :~ - ~:- ·.•·· f, ~ . ':'(_; 

.. 

:··· .•', .. ;: .· :z•;i 
" .... ·.,. ",;:;-- . . "· 

;__,, \ ( I- Lo } c-· · I . , . , 
n ,I !' '- --- ._... ':.. . . . . X 1t:1>J' /- .... • -,4o, \ '.l_1 '. ~~+~ . . . 

.- ! 

. -~. •• •• }-:. 1 ·' . 
/ I ,.. ) 

: , •,;. I,, ·:t 3 f 
'1 ·) 

•··, •. . 'i . ; .,. ~- 1 ' 

. -~Ta.it' )l)l,51 onpe,n;eJieHJ.1.H :.c (i) Heodxo.iun.ioi,1ia11~-i~ Bee pe~ell}Ui 

( x.,'i( tf) C~~:riini 1t2 .7); yioBJieTBOp-SUJllUie ycJIOB:&1fiif:'.fJ'//)t'Jti' O'frpM- · 
. ✓ ,. . .. • . . . 

HSITb 3a {.c(tJ)\~ 'Ramiem,mee. x.' ~-·. ConepmaJI I18~011te'ii~yn~cfrlfo'ue.n;Y- :,; 
py ';i1hi · Bcex t, t- i 't., _'..; nony'-rnM Hen;pephlBHhie ·1pyax11111ti:~~>if(1tJ, ·tr(t) :; 

Tenepb si'cno' t{TO 
., 

l".',' 
:.\,- -~ ;· '· ~- ,· .·' t- i 

t 
··- ·,,, .• 
;,.,.. .\1. 

··.1. X
O 

=; h'U frl,,: X {+) 1 i :I:::~ ·t O .••. 3 : ' •.. , •.: ·." ,:.; (.,I .... , .. ·\ (,... ·7) 
, .... •··· ., ' ·.' ·~ .,-.. . 

---~)~~-s ... 
H Hama sa~aqa pemeHa. 

; t~', \ ~- • .. / .,'., '· 

Tenep:o npe.n;noJIOii:HM, ,qio •· ~unoJii(eHo 'yciioBHe ~'(7'~ I).· ·B, 13TOM cJiyim 

t1ae '''\\ , :- v_:.- .. \ \ 

X
0
===·x·(to). 

"·\· \ ··\, ,~, 

'(6.7) 

.. , 

)loKa:irceM ,,:paBeHC_TBO (6. 7), a c HM1l:H ·T:eopeMY It. ;:. 
. , 

IlycTb' HanpOTMB' ,, . . 
·'! t, , .. ,· 

Xc:=min. x.{t:)(. X (-t,.)
1 

i.?:- to (7.7) 

TaK Kalt cymecTBYIDT .n;ocTaTOtIHO OOJihlliMe -I:' , npH KO,TOpbIX i/ij;·x~'; 
TO H3 (7. 7) H: H3 HenpepEJBHO'CUI ll)YHK~;rn· :t· (-t) . " c.rle,nyeT CJ1U1SC:fl30-

BaHHe TaKoro tlHCJia -f, > t O , 4TO npi,r STOM i:::i CIWTe:Ma YJpaBHe-
... , r.- \ '. . ·~ . . ::7_::)H . · .. .i} '.. }[T~ .:·:.-:;~:. ··;, :~~ ( . : .~J ; 'l -~':-i .•.. · . ;.,r ;;, r ·. t / ;> • ··• ., ,. 9 :/' ,. ~,·; 

H!fit (2. 7) HMee:r peme1rne. .. · ·· · 
,-~ (·· .. _:··:, .;. i, ... 11·.::~·( i·.· '. '.; :·• ,. -~- .. ~:.· ,\ .• :._ ..... ,'. ·• ~----~- ;.·) -:· :-, / • !:-/~_.· ,.·. .. . ·' .. i' ," . ..., ~ ... (,,. 

. [x ,(t;;),.: lf {t; );:• · V-{-1:, )],~ : ,, QA l{: {i;,)\~ (i.,Jr .. ,r 01{tY,-(f;) :\.X ~0 t1i.:7) ,,_-~-·~ 
-,· •, •. • ;, ,, ~- ~fl,~ • i -~~. ~- ~.:<:,>; ., • .,, '\"'._ V" ~• \ •,·• 

BBe,n;eM cpyHKnHIO -- . . · .. . · , -· } ' ' ~- r:: · '· ~ · 

_t!. (-l: ) .:. 2., tr ''( f ) + tr .t (-t) ( JJf +I) "' - {/, + _ ( 111 +I) ,_, [.c (L J-. ~ ir{t 11-
1 [X(t

0
)-V-{f)]~ [x(f.,)-tr(t)]J. I, 

JU ,._ '[ } ll., ,t; (- . ( .fl( 1:. '[ .. )~ - t - 1/~ 
0 

- ]tf 1:_ X -(;,,) + -f + 'If: · 



r,n;e cpymn1..0.n V- (-I:) onpe,n;e1rne-rcsr cMcTeMoii ypaBHem111 

i, - u Jc (f > t::,_, -'- ,, . tr'i-1:)(.nr ~,)' 
2 u (t) 1 . [ x(fo}c l/ (t=)],_,,- .:i /J" {-I:)+ [x (t.)- /,t (-f:) J' (9. 7) 

2/: ~·✓+ [x ([)-u{t);, [x (t.)-.tu (t)]-t/+ [x ~;_;;:)J,f}r{t.)
~~ tr( t)J : ·.: ' 

Tor ,n;a 
. . . 

f (tc}~ oi f''(t, )~Y), 'i, > +~l 

I1oJI~~yRcr, ycJioB11eM (7. I), MhI .n;o1ta1eeM, qTo ··f '(t. )> O np11 ·-t:::. -1:,~· 

Ho 0TO dy.n;eT npOTHBopeqHT~ COOJHOfil8HHHM (I0.7). CJie,n;oBaTeJibHO, 

npe.n;nono~eH~e (7~7) HeBepao, a ·uo0T0My ~MeeT Mecto paBeHCTBO 
.. 

(6 71 . · .. 
\ • ,I • i. 



12+ X(i 0 ){JU+l)lJ 
. • [;t ,{io )~tr (-1:)t 

✓ I + (Al+, ) ,., 
· [:t {ta)-~ { i)]~ 

• 

~ 2(? ... 

'() ~ L 

zr t ~ + ,; 'f i ~ r~K)"~ (i)];~{I+ [xr:.;~'~(~]' 
{J+ (A1+1 )~ . }. {,~ <1~ } 
· .[:< {-l:o)- V-(i)]:t. . · [:r(-1:o)- u(-t)JJ 

' 
B cirny \ia~ero npe,n;noJIOJ:eH_J.1.fI 0'f. + I > Y-, 

. nepBoro. yp~BH8IUi,SI (9. 7) CJie,n;yeT, · tlTO 

• lI03TOMY 113 
. ' 

·. ( ) '{JU+t).2..1 ' ;{, , f < ll -f. . ~· · · ( IJ. 7) 
!r ) ( ' .[JC ( t.)-V-({)J'- [~ (+.)" u (i)]~ . 

113 llTOporo. ypaBHemuI :(9. 7) H 113 (IJ. 7) 11onyqae1.1 HepaBeHCTBO 

.· X {-t:
0
)~.:l tr (t:)7 0 

' " 

OTMeTHM HepaBeHCTB0 rrpH Bcex fl>B>O 

'IlOJIO!:HM 

· (l + P.,) ( I+ II) 

. . (i +.f )(It /1J) 
·;,, { . 

, .. (M+1)'--' )!.?-i 

1 ~.[x { t,)-1!-{-i:)]'- / -,, fJ ~[ -x.-{-f.-.o.-)--t),,-(t-)J-~. 

(14.7) 

(I5.7) 

B CHJIY .BT~·poro HepaBeHCTBa (13.7).· I/> 13 · ·• IIpHHHMaH BO Bm1M~~He 

HepaB0HCT.BO (I5. 7), IlOJIYtlHM H~3 (12 •. 7) 
••.• j ,· 

{ 
. x(to)(JJJ+t)'--'} '!) !,-. -Clll_t_l)_l,_·._;;_, . ..... 

- J,+ [i(l:
0
)-V-(f]]3 ·.trli >--yt-,- [:t(t,}-ll'(t)J'-

(16.7) 



· IlpHMeHMM noiiYtJeHHoe· HepaBeHCTBO, (I6. 7) K o~e~Ke f 'J -1:) .:· , 

cmrny. B CHJIY (14.7) nepB·oe cnaraeirn~· B npaBolt qacTH (II. 7}_ ..... 
..., i: 

· icer,IJ;a IIOJIOllliT'eJU,HO (ycJIOBHe (7. I) -odecnetIHBaeT . nepa.BeHCTBO 

CC'0 >- iM-:- I . )_ •. ECJIH npH. He~oTopwx· f . MH0XHT8,1{b nepe)J, :tr'.(i) . 
• ' .... __ • ' ~i' 

BO BTmpoM cJiaraeMoM ·B npaBol qacrrt (:i:I. 7) ne nonoxHTHJitH,· To B 

CHJIY iiepaB8HCTBa1• ,;- '(-1:)-' o.:· i('d/cy. (I2(t?))' .f '(-1:),._ 0 

OcTaJI0Cb paCCM0TpeTh Te t. , . ~JUI K0T0pHX MH0:UT8JIL ne

pe,Il; ir'(-1:) ·Bo BTOpoM .. CJiaraeMoM B npaBoit ttaCTH (JI.7.) n~~o·x~T~JieH. 
. :' \ . ' . . . ' . . .. . . ·-·· :~· ·< : -. ' 

IlpHHHMast BO BHHMaHHe (I6. 7), ·(14. 7) H (7 .I), .. nonyqHM 'trn' (II. 7) 

+;/rt) >h ·111 ~f"-'- v-· m) + [: ~: ;_"v-(+)]'-"" i ~ r: f (t.) ~ , 

- - J, [r {-I:)] v1 /+ ( 111+;),. -
[x {to )-tr{-t)]Jv• 

•• .• . •. ' .,.J~ • 

Teopeiia ,IJ;oKa:3a.na I' ·.,. 

8. JoKaxeM cnpaBe,IJ;JIHBOCTb reopeMH I ,IJ;Ra o6nacre~ (9.I). 
KaK -cne,n;yer H; ;(oxa3a:TenicTB~·- r-eopeMu II B-(J) .n:·ka storo ,n;ocTa-

Toqno ycTaHOBHT:& cJie,n;yn~ee: roqKH K Ii K..,_, , )J,JUI KOTOpblX 
' 

J 
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BBe~xe_ co CBOHMH 1/1: -oKpecT~-~c-;SIM.H np11rna)J,JiexaT ooJiacTti Gt , 
ecJi~- napa~etp1{· <i, er' R : f 11s1keiin10Tth(·n cooTB'eTctBy10mI1Ix; ;npoue-
JJtYTKax •. , : ... <:> 'ii. ,··._r 1 ·' ; .. : : ·=- ... :i·_'. :_;· •. _ '), l_, ? . i_r;--· . 

, _._. _-,' ... nri'kiifh1b1/.\I~8)/ ia.iF'11 ~ (?)\~hpe~cTaB-!iiM" BeKTopu· -;:1~'::VI ¾ 
\:-:~, . r 1' . . ,. .. B BHie :<>; 1' 1 :~ .F._;-,· " ,-,:~ . _ ... '" 

r O 
1' -;r,;~lf (l: /de,~)"€;·+ C: ( i; cl,~) .e;, ~ = !1,>,; (i ;,o<!_{<;)[:~q {i; ~rJ1~J 2;.. ~) 

. . . .. ~ ,. .. ·, ,. ~ ., . 

_,... _.,..' .. i .• 

.. ,-,J',I(~ .. ,-~, .. M, _e,:t., ~np0H3B0JihHble 0pTOHOpMaJ1bHli8 :i-eK'Tl:>ph!. :,ti{3- (1\}l) 
·. ', :t .1,, .·• j .;_• _r:·.':, J'.' •. • • •] . . ·' ~ . • (':., : .... . "! • !' f( C ,., I ' • 

H (2 8) 1-n,eeM .-. ,,., .. -. ' .. •j 
H .·J n 1~ '1 1 ;·1·r~1 ~-i , i • • -•·---····•,::.-: .... ·, . .J. ·. L• . • .. , .. 

· ; :;_ II t C~f.~--~~i~~-i- (./lli°:cr):'.• (-1:' + · .ai:i~+)~-~)-~~ i:~· , - ·\ ··'..r 
. .,t . ' 'fl:::/ . . . :;4/f. ' H ·.:. ·!''.; ·1: ,-_n1:. : ;:} 

·-< 

:.r. 

D. ~ __ .\, J_ :i . .fl/· J-_ '[--:1., 14. ' ~'.-( .it,.,_'['+:«.) 2., /1 . _41 ~I+,. K ).t, ~ 
o +C ~ -c - ·- - + · · - . :: l 1: + · - N > a , .. '.,, · -_ ;, \_ :; _: -_ - -- °'1- --- - ~- _ · · · -. · ,-'Ii,_ ,,r: . _,- . - -- - · .. _·Lf t . - ·'. · .·, --'. --

. (fl-~)~ ~.c:i•·ol~~ z:., •.•, 

(3:8) 

' ' ; . ~ ~ 

(t ~<: iil \ 
OTzj,,11;a rio.nyqae1f,- ·- . . :_ ·•::;· --:, _ _ _ •·· ; \. _ ... :.,,--:;- ---

, ,. r~ .M.:.-T+'f{).t,' :. c<J/ K..t. ] I<.. It+ Jl/-t7+K) II (i;o(,'f)-=7Lti+ l/t -JU- /I{-~~ Al-1/N lj 4-tJ. 

_,. 

a(· I .. ; er). _ _f_ r(l • JU~-T + 
3¼):l, ,t o( :t., K,J.-.J . K. ~- ll/'-7:+KJ 

rJ -c,°", l. - "' ·LI -c. ' -./ti - - - - -= N + - I+ 
ty l/-{;, · , · l/ . :6'-li_~ ·\lt _., . '-I~/: .. : -:-Lt-:-:t{r'"'r4:--. ) 

·. ·:-t• 

i· ; } ..,,. ~::--; 

• r~i :•• ~ ";, ::.\ 

._\ . -- ,. ' .. y. '";·, . . 
C.· <'(-l:. o< -'L)_:= ~ ·_ , j'-N-~ //.'L -•(··.Jlli-+ cl. t- )'{ ·-:· T··:1? '•(: . · , . ' !. .! J, N :. · °' · 'fl ;t, 11 

. c· .--, 1? _~_--:,.: ":1 ~ .... ' H :,;_~!. 

'-'.f' 

-· ;_.: <: .·. 
·:-,·· J,·•··;-

··' '. . 

r,11;e o6o'"!3ttalleHo · 
.:., 

\) 

l. 

N\_(tt " q-+v ). :l., . • .I :c ·.-, .Al~- l' > - .A,'.:.~ .. 
:' 4ft '' :>~- :. ___ :··',. ' -~('· --lf- ~"-~•::.~ .... __ ..... : 

., 
)" \~. 

' 
·:/-(5;;8 

~--~-



I. IlycTb 

/.1.,AtAI K:v··-c .t, I .t) . 
· · <v IV, - -. . . JU +-2!::... > 0 . . t{f, LJ . 4 .. .-

Tor rra A,:z. > o c r ) · K -...., 1 v • ne.n;oBaTeJII>Ho_, B Ck!,ny \ 4.8 BeKT0pbI . :, . _ M K-t 

Bem;eCTB8H:{Ibl. IIoaTOMY' JIOBTOpiut. :paccyJlt,n;eHH.fl n. 5' . 38.KJIIOtiaeM' \IT0 

. OOJiaCTb '6-t · co.n;epiltHT TOiKYI K, , l1 -~-'., BM8CTe co CBOHMH 1/t 
OKpeCTHOCTSIMH. 

2~ IlycTb 

"1 ~N~ ~: ( .Ill ':,-1/ )!:: 0, . 0 I: dv .1-f 

Tor.n;a " 

R, JJf K 

Jl/+I 

¾ . . 
: A/ 1 ,.!:~ + (J.:+J j ( t + JUL_~: ct, y: JI/:,_ o</- ,:i~ ?; 0 

. '. 

OTCIO)J;a H it3 (2 .8)-( 4 .8) HMeeM: 

/ Re iZ / =- ll {t, c;{, T), I Re~/; 8:( t,c1., 7) "7 II (-t; c<, cc) 
.I • ~ 

} ":Im °i<; /= /c {-l ;c1,,<r) / ~ /,41 -/-{; ( JU'+ ~ ~ )-o< '-N~ 

/ Re 7; /-/ :Im -;; /? O i-=- I, l 

BocnoJII>SyeMca cJie,n;CTI}~e:M 2 K reopeMe 2. B c11ny (8 .2) A0CTaToirno 

)J;OKa3aTb nepaBeHCTBa 

(t + J1~!q- +/c{+ ,.! )~ (Jlf+;)~+·( tJ-/c!-1/-Y 
I' 

JU '=-a--: . . . J.. ):i., J.., . I I i 1 ) .i. . 
(·b- ... l :-Jc/± ___!:_.;_ ." v--+ (11-:- c - - . 4-t , ··· ·· -t: d · - -t · -

(t + JU~-;tK+ /cf+ J )'< (fll+;)'i- {;B~M- ~'l Y, 
(6.8) 

(t: fiJ",_~+!A<_ /cj+ f-)< ri ( 8-Jc/- ¥) ~ 
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. ' C, l : ·, .i.! 

npH acex paccMa:qm:eaeirnx , °'-· . ~1 i M np11_,J1.ocTaTo\nrn Mam,ix 

·•.·· ? .•.. Ho npu 001l'.nnu1x t !l;.o (t)
1
.' ·8= b(t_\. /c/==t)(tJ~ ·no'JTOMY 

';·, ,ll;OCTaTotrno .n;mcasaTh HepaBeHCTBa {6'-.,B) npiil 2;,: 0 .c· J(OI{a3aTemlCTBO H 

·uepaBeHCTB {fr;.,8). CBo',rr,1fr'.c•.H H0G.T0MY K yctaHOBJieHJ.U0 [ H.0.fl;~Be~P.'l':;B_: .. 

· 2 j;(-1:; c1.:r) / {f' f M\: + £K + P., {f ;d, 7:)]< ( J11-1 i )~,JU t ~ \ . · 
i !'.,\>J~?·."/t'!•:',/. 

I 
Ju~ 'T . ,1 .t cl '-iJc (t; ol ,'T) E; + - "~ f fl (t ;ol, 'T)1 < r-'T -T, , : 

. '\ . ·~ \ . 

. · ·:.:·; ,, ; ;~ ·. · · .· . · .. · ,''\,,-'· · '7 8) 

<e j c ( t;d.,'T )/ f1\ JU-:;: iK r 5 (-t;~ ,er J] < J/::n i K-1'\ ' · 
.. .1ioita~~r,,.:\To"·~yHKIUIH. 1-1, 8-l.H /cl ,·_.,MOHO'l'OHHO y61rnaJDT C BO3pacTa 

. •· . 

Hl·teM ol.. • ,1J.e}iCTBvITeJU,HO, ;mqxpeµeHUHPYH paBeHCTBa (3 .8) no d.,, ~ , . 
•} 

'' noJiyqm1 . . 

_ A ~~fcl ft/..,~ O · ·13 B ~ fc / /c / ~ o 
. •·· -•"•,.. . ,· .. :· I I 

··\, .. _.;.).···( fJ-B )(tl-13')-'r/c//c/~y 
,., ; 

0TKyAa . . 
i ' , • 'f . i ' 1/. 8 

A fl ~ 13 B ~ / c / / c I '=- - · . · . · <:'O · 
... , :"'"·'.·, ',... . ,, : ·: . . . :i {ll+l!JY:l . 

11osTOMY ;i1;~ ;o~~3~TeJI:cc;B~ ~epaB~H~TB.,(7 .• 8) AOCTaTOttHo 
• .. <?1< .>).,.J.:.::·!·:f .. · :,·,:-,,:_. · 

.n;01casaT1, HepaBeHQT,B.a, KoTopHe nonylla'.rca 113 (7 .8) ,· · ecJI:11 noJIO)ll'.:tit,'J;h 
.... ' . : ... ,. . ' ... "JI{ ,,. . ' . ·" 

, ,I,,, ••• • · , , ' . ,Y- , t{ j'I.\ , : < ' t~ 

B neBoi1 qacr11 Yi ~:-;.Ill · · ,. ~ 'a rrpaBo~ qac-Ti'i·: '."' .. -~--, . + I( . ... .I. , 

. I Jtt-v..<r-+:LK , : .··. . t<. ( .. ,··A,~ .... ~+r<) ... , 
f + 11-f. J., . . . · · · ~- l+- · , " '•, --.,..+ . . + _!I±_ ; ., 'l-t.t, ... ·tl··· -fi. .. L. ,1,] 

· :.f_:-. ., i,/r-1::.+\ J!J~,..<-r+K)t .t,. ·(-1::.-r· Al~cr·+K): ~ < l(J1/tfJl/1-,J-fiiJ-
\-, ':u J. ' I • ' ' ./.f ' . , I . l'{ L ' It{ . ... . 1. • 

,, -L .. ; \ .. t' ·. . ~ l '. . ' .. L: . \ .~. .'~ .... I.- ... ;. }/ • ·- ', 

"•""" ...... ' ' ...... ___ 1 (·8 0) ' ~ ; . ~-- _,. __ , ., ... ~.. ... '~·· • u 

ol= 0 

I - -----
I - I-+ ./JI 2:.. er-+- I< . '.. ~~u -I: C \ •·· . . ·>,· -~" .. :i· , I', . - + . ·•. l/ {; .\.. . \ ,. '\ ...... \ . ·l·- '. ,;. ' , .. _ .............. .,-... .. 

-1: t + Al•-,,:+,~ t- JI{,,·< K:- tt: ~ > ~ j;+, r· 
.·.•,.·;, 

~""-==~=~~~------------------- --
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IlpH HanHCaHHH HepaBBHCTB (8.8) MH o6~e.n;HHHJIH BTOpoe H Tpe

Tbe H3 HepaBeHCTB (7.8), BOCTIOnb30BaBillHCL HepaBeHCTBOM 

JloKaJlteM HepaBBHCTBO (9 .8). 3aMetraSI, llTO <PYHKI.Urn 

X 

,.. •, .,. ~ -~ 
npHmrMaeT HavrMeH1>!llee 

Kor.n;a ~em1ll1trna 

.;2,(l-ci+K 

'1.-t J 

snaqemrn, T.e. np11: ci--:./ · 

CKa3aHHoro Hep~BeHCTBQ (9.8) CBO,Il;HT9H K 

: JU+ K + . l J1,/K. ( f< )~- /, / )~ 
. > lJ/,,f+,i . lf Jl/+t + J..,lll+.J.., <., ( Jl/+I · 

KoTopoe BhHIOJIHeHo B·o BCHK~M cnyqae ri'pH I< E" [o, .Zrt1 +ot;J 

(10.8) , 

,lloKai.teM nepBoe H3 HepaBeHCTB (8.8) .. B. CHJIY CBOtlCTB <PYHKLU,m 

,.,., -{I0.'8) nepBoe HepaBeHCTBO (8.8) ,li.OCTaT04HO .n;oKa3aT:b npH Cf= I 

.·, u :t -:d Jl,/+-f · • 3To ·.iiaeT · · 
ct 

ill+. K. '+ -- < IJ/tj+t)-:l ( 

. K. . Jt!+I 

JJ/1< . -.. ;_./},(+/·/ - lfil/{.lll+I.) Jllt< \' _ .. 

KoTopoe' .• 6y,n;eT y.n;oBJieTBopeHo ·n;m . "'It/= i: 
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. . . {J I JJ{+I crL- f 
Heo6XO,Zl;li1MO ')l;OH:aaci.TI>' 1!TO T /' 0 npvI ~cex : "t. ~ ' 'ct t,( ' - . 

Ecm,1 
'[ ~ JU~+ I( - 4-1:_~ 

TO· Hepa:aeHCTBO •· f > 0 

IlycTI> Tenepii 

. ·,, } ' '· •, \j. 

'Bh!Il0.1IH0HO; npYI JI,/,; t, !,r.::. ~ i :v Ok K f ~ 

'C f Jl.! ~+ 1(- ~f,.2., 

JllMeeM 
/l.l.t~cr,+K A{.t_7: .... 15•; .. - IIJ~ a ,_ 11-t~ . ,... 1-ft-t- . '· 11-t.-t · - ---::::=========---___,;.---- >- -----~ <> er ~ -· -.. - - · JU:l-7'·1·1<) 11.. 

7 
IU1.!f +i:.)-t 11:W ''.' ' ' •. 1/if:+ 11(•-:t< ~ NJ.. ~ [(-t. + 'Ii -.llt 1 ,,_ [ ~ t . · 1/{; , -'!_[L 

IloaToMy J. 

-! (-~' ") ,., . 01,.,.l., ' 3., l.t) I 1., '. :l I .,t,' .. · 9 ) 5" 
,:-, L,: > - t-. M-K+~-t - ---:2::--_ (11'.-K+c<IUtf -- >0, 

, , Kjll · .Ai+ I -l: • K./11. / . . JU+! 

: ;c -9·. TiycTI> Terrep:o • 

J ~N~ I< t4 /,,g+ ~)L. 0 L K. L I :z~ l)+~t<- K::_+ 
Q\ lft" l'1 1t -- I 'I _lX. -""' 1/ ,;,l . 

~-····xv 
--;t,- ·-> 

' . t !:j. 3 
'h+ 'J.,/..:. .!5._ - -f<.-
7 -'" I(, • {;I/ -

Tipe;z:tcTaBHM BeR'TopbI It. 1 · H /(J. B Bltl'A0 

l," ~ (-i: i J.,'[) e';+LC (,:; ol
1
'l:) e; 

1 
~ ~ ti'&/J,<c) e, +i. C (-l:;,t,7)'-t; 

. ' ; .. : ' .. -

~or;z:ta B c~ny {I~B)_. 
~ • ( ... :~ .. ·· l/9-i:).i .· , . '(, _;._· /19-t[-I-/J..1t.J.t' _. , , 

It C 'V I -- '1 t ~ .L . 1,9 ' n - = ,: + · · ~- 9 >- 0 13 -c. -= ,..-;; 1:- · · - .. .:. 
7 >- 0 \ . !ff_ · - I • . .. J/f 

. /1 
11 

t .1 .t K. .L, ( 2. 9) 
/-I - rJ ,::. q, + 1./·{J., j 

OTKy;z:ta noJiy~aeM 

fl ( t; d,/f )= 
'l!J-T) .t 

K (1. + 1/-t'-- -o{ 

_/ K:L 1 
ct vc1 '--+ 'f-P. 

8 (-l:'; 1, ct)== 
lf 9'...'f+iK\ t 

K (i + lf-1:..t 7+.1.. 

t ,/ cf!+ "1:.:_ 
1 

ff 2. 
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. C (t ;ol, Cf)= ;/;. ( qg-,.~ )-,1,~N" (3.,9) 
-~~ ,. vd..+w 

BocnOfil>3yeMCSI C!,te,ll;CTBHe:1.1,J ~ Teope1.rn 2. B CHJIY. (7. 2) ycJIOBVi.H 

aHaJIHT}HlHOCTH. npYrMYT CJie;r.y10m1-ra BH,II; 
;., . . ' .. 

~• <~ 9 + -</ )-,< 'N~ <'. ~ } ~:~ )t!:" -i +.1. )( 8-i ~ "!t) 1 

r,n_e jU H3M0HHeTCfl B npoMe,ey;·K~ [ 0 ,2 KJ. • )\JUI ,ll;OKa3aT0JlhCTBa 

HepaBeHCTB ( 4. 9) H (5. 9) ,n;ocTatpttHO ,noitasaTh Hepa.BeHCTBO 1? °-
;pH yc.rioE~nx (1~9), a ta16re rrp~: i3cex· f, 'T Vi. }I· J/I3 npoMe]{yT~ 

KOB ff= I: , , V f T ~ I 11 . 0 L-fl f::. elt< • HMeeM 

1[:_L [i + f/9-T+!<' ( 
~ rr 2f ·Lft + It 

(6.9) 
I -u 
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Ho 1,13 nepBoro HepaBeHCTBa (I."9)' noJiyqaeM 
> ~· :~ ' 1 • t "; 

'J(}~T+J,J.t- "' 
lt-c- ... 

of. i .. J<'i., f't9 . I). . K.. · : I< 
ffg+-u+- ~4-. --l+-< l.t-i+- l::<1./,6 , I.ft:"- cf .'l. '{ 'f -1:, I l{i; I 

' ' . . . .. . 0 f) 

IlpMHMMa.fI BO BHJf:M8.HHe (6 .. 9},· IlOJiyqaeM O:TCIO,n;a ·--of ···>O 

Il03TOMY ,D;J.UI ,n;oKa3aTeJibCTBa ( 4 .9) l:~ (5 .9) ,H;OCTaToqH.ff ,H;CHCa3aTh 

HepaBeHCTBO f {t,'I, c1-.tr) >0 

:0.MeeM 

~£(t,l;d.-~jll)· 1· ,, K.~ .[!' -~·('-l'i~ . )(·: _ It:!~ _)l_/ .. · , :::. --+. -- . t- .----{;-hl 9-t .. t. l1 ~ .. . 
etc< .t J../ l.fc1. 'f+_J., 'It ', l/· 'r . 

K_<-
~ - _f_+ . < 0 

l/ 'ioi"-/;J... 

CJie)!0BaTellLH0, oc :raJioc;, i6K8.liaTL HepaJ;le~:~TBO / fi, I, 'JC.o , JU)> O 

r,n;e . Xo. onpe,n;e1rneTc.1I cpopMyJioil (I.9) 

IIpHHRM8.SI BO .;BHJlMaIUie HE?paBeHCTBa \_ 

f (¼,t,x,;i, )~ {t+ :;:,X,-:;t)- :; (t: +f)+ {i+,1)~H-T9 

( 
K. J., . )( ·J!.. ,t,. ·) · lf 9 1<. :v '¥ JI.. _ ~ _ o >.: +--.-. --.---+_.:--- -~ '. 6 'I Xo ·. I 6 'I ' 6 I./ Xo : 8 · · 11 . ; 

Of (t, ,, 'JC, ,,A,~=- H-t o- l'ilf--k,+ ,,.,._, f n ±1..+ 33+x.""' .. 
7J t. Ult., ' l(t,3._ Ito •. ,t · J/4 .· ·:i 

~. 9(1/s;!V - s('iH#Jt]>o _ 
. . /Jt.t, . + ?,II J_!.J .· . . · .. 

. 7 . ~ ., :_., . V. c(/ i::. ' . ... . .. ~ .' 

' ) 

j l er ·.t, . 
3aKJIJOqaeM, l!TO T ,.. O , KpOM~ ?Ol!KH ,;; = If 1 l== I, c<. - Xo 

11 ;'tf :::. ,._, N. , r .n;e f ( ¥, I 
1 

· -:r,,,,·; iu.) =- 0 · · 

I 



- 35 --

O,JJ.HaKo, ecnH o6paTHThCH K onpe,Il.8JI0HHIO o6naCTH G B reope• 

Me 2, TO YBH,Il.MM, qTo T0llKa K.,L (cM. (1.8)), C0OTBeTCTBYIOII\aSI 

·napaMerpaM -/::-cl{ , 'L-:-::J , "':"'ac.o H Of::!l.!::ll, BMecTe c 
j_, 

neK0T0pon CBoeU 0KpeCTH0CThIO Oy)J.yi rrp:vrna,JJ.JiexaTh o6JiaCTH (}'I • 

JTHt.i 3aKaH,nrnaeTCSI' ,Il0Ka3aTeJihCTB0 Toro, tIT0 o6JiaCT;b (9. I) 
\ -~ :. f 

eCTb odJiaCTb aHaJIHTMqHOCTH. 

n·om,3yach · cny4aeM, BhlpaE:aio· OJiaro,n.apHOCT:h R.H. Eoro1rno0By 

l1 A. A. noryHOBY 3a ueHHhle odcyj!(,neHtU( pe3Y,JlhTaT0B pa60ThI .• · 
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