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S u m m a r y 

The local expression is found in an 
explicit form for the spectral function of 
th~ matrix element of the non-equal time 
C.()mmu ta tor ['~ (x), v§(o)] between vacuum and 
one-particle boson state describing the vee­

. tor ( p s e u d o v e c tor.) meso n , v y(p, c Y * ) be 1 o n g in g 
to the octet of vecto~ (pseudovector) mesons 
in su;:,> symmetry. Current densities. of v;(x) 

·and Vv<~ also belong to the correspond1ng 
octets in SU(~ symmetry and these themselves 
or definite combinations of -their unitary 
components are operators of physical quan­
tities. This is in a direct correspondence 
with the requirement of local commutativity 
of current densities~ In the given approach 
the locality js a natural c6nsequ~nce·of 
the choice of'the syste~ cif intermediate 
states saturating~the com~~tatd~: On this way 
one obtain.s a number of so-called locality 
conditions, determined by the fo~m of ~he 
singular part of the function in ~onsidera~ 
tion. These conditions relate to the decay 
constants and residual ones (bound constants), 
corresponding to the processes in.which be­
sons from the intermediate states and the 
initial vector meson are involved. 
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§r.· BBe.iieHHe 

Kccne~oBaHHe noxanLHUX xowuyTaTopoB nnoTHOCTen TOKOB B no~xo~e, 

npHHSIT_OY B 3TOlt CTaT~e; ~~tlHHaeTCSI C paOOTH lliTeX~ /I/, B. KOTOpO~I . 
npe~naraeTCSI npocTaa MO~enL ~na nonyt~eHHSI noxanLHOro BHpaxeHHSI cneKT-

panLHOlt <IJYHK~HH .... 
~~ . -

. A J r,t •• :~- . -

~" tr,pJ "'j a~ e'f <0/[1,u), J{,. to/}/J!"ipJ)- (I. It 

3,D;eCL Af'1( x'J - TpeTbSI KO!ffiOHeHTa OKTeTa OJIOTHOCTelt .. aKCHanbHUX TO-

KOB, t-·> I' ..s· ¥ • . 1/s-v t-<) =j/'t..-J-•;/{.t-<):, Yo} ··u Y <-"} , 
t" /L r- /-<- . . ;'<- . 

- qeTBepTaii H OS! Tall KOiliiOHeHTH OKTeTa nnOTHOCTelt B8}tTOpHHX. TOKOB, 

/ K r ( p J) ~· BeKTop cocTOHHHJI K: wesoHa c 4-HwnynLcou fi .. npe,D;­

nozeiutHR ·lllTexol! weTO,D; OHJI HcnonLsOBaH B paOoTe 121 ,D;na __ pemeHHSI orolil. 

ze·sa,D;atlH C yt~eTO){ BCeX B03KOllHUX npowezyTO'IHUX COCTOSIHHR,.a B paqo­

Te /3/ 3Ta npoOnewa OHJia nocTaBJieHa B cawow oO~eK BH,D;e, xoTopHit,,D;O-. 

nycxaeTCSI BHmeynOWSIHYTHK OO,D;XO,D;OW. .. 

Hacoroa~ee ~ccne,D;oBaHHe aBnaeTca norxt~ecKHK ,D;onoJIHeHH~u paOoxw/
3
/H 

ee ~8JIL -·HaxOJ:.11,8HHe B RBHOH,BH)J.8·JIOKanbHOrO Blipa.J:8HHSI ,D;JISI cneKT­

paJILHOlt <IJyH~H · 

J <'/A "' ,8 o) ~ l'"flr, D,. E } "'. d~ e <0/{1/M Vto) 'fv- t'f! c.,..,J ~ (I.2) 
L ,..., ,., '. r~ . ~"- ·' "' . 0 4 _ 

r,D;e y";.,/ H P.-';.~,~-nO,D;XO,D;~He XOWOHHa~HH KOILOOH8HT OKT8TOB B8KTOp-
l"" )r 

HHX H nceB,D;OB8KTOVHHX·OJIOTHOCTeR TOKOB (yHHTapHHe H~eKCH at H.~ 
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BKnDQaDT npocTpaHCTBeHHYD qeTHOCT»), a /~AlA cr~))-BeKTOp COCTOHHHB, 

OnHCHBaD~HA BeKTOpHHA H!H nceB~OBeKTOpHHA Ke30H ~ C ~-HKDYX»COK 

p H uexropoY noxapH3atniH E.r .. = er,P, .A,r.-) ( ./\..r,.- nonapH3atniB sex-

~opHoro we30Ha). B 3TOK no~xo~e pemeHHe nocrauneHHOi 3~aqa npouo~HT­

ca B oO~HX qeprax,no anaxorHH c Haxo~eHHew cnexxpan»HOA ~YHK~H c 

yqacrHeY cxaxapHoi1 HnH ncea~ocxanapaoa qacrJmHSJ' Jiwecro -v-r (cw/21). 

.OO~He npHH~HnH aroro no~xo~a onHcaHH Oonee no~poOHo B paOore 141. OHH 
\ 

OTHOCHTCH: a) K BH00py npowe:s:yTOQHHX COCTOBHHA, Hac~aD~HX 

KOMl.!yrarop [J:'t.-;, /{,~-} B npaBoi qac,TH paBeHcTBa (1.2); 0) K nony­

qeHHD onpe~eneHHHX ycnOBHi1 1 CBH3HBaD~HX ~pK~KTOpH npH HyneBOll ne­

pe~aHHOK HYnYn»ce, Hanaqae xoropHX oOecneqauaeract~e3HOBeHHe· KHHewa­

THt~ecKHx nonncou (noxnca npH Hyneuow nepe~anHOKHKnyn»ce); s) K saoo­

PY :rax Ha3HBaeKHX ycJIOBHlt_ noxan»HOC:rH, npHBO~H~HX K Hanacanan cHHry­

napHoR qacTH cnex:rpaJibHOR ~YHK~H B XOKaJI»HOK B~e. 

Onpe~eneHHOe ycnoueHHe 3a,Jtat~H- B ~aHHOK CJiyt~ae npoHcXO.ltHT npe~e 

BCero H3-3a HaJIHt!HH no~apH3a~OHHOro BeKTopaE(P.Rr~) .KaK Oy~eT BH~HO 

H3 KOHKpeTHOr~ paCCKOTpeHHH 1 3TO npHBO~HT K B03HHKHOBeHHD HOBOrO 

THna UaTpHQHOrO 3JieueHTa nJIOTHOCTeti.TOKOB Kell,lty ~ByYH BeKTOpHHKH 

COCTOJIHHHKH. Tiocne~HHlt pa3JiaraeTCH HHBapHaHTHW OOpa-

30M TaK :s:e, KaK H OOJiee npOCTHe THOll JlaTpHllHHX 3JieKeHTOB 1 paCCl40TpeH­

.HHX B paOOTe /2/. 3:ro,co CBOei1 CTOpOHH 10pHBO~HT K XHHeMaTHlleCKHll yc~ 

JIOBHHM HOBOrO THOa
1 

npH BHBOAe KOTOpHX c~eCTB6HHYD pOJIL HrpaeT BeK~ 

TOp OOJIHpH3aUHH HallaJI»HOro COCTOHHHH -z-;.,. C;f>, c:,.~). 

O:rue:rnw :rax:s:e, q:ro JIOKaJI»HOe BHpaXeHHe ~na 

~YHKUHH (!.2), r~e B KaqecTBe BCKTOpHOrO Jle30Ha ~ 
ot. ;,+i2. ft A ,_iz. 

30H npH t{_r-o= A t,lc) , 1/r~; = ;t_ r,.-.J ,. Halt,l{eHO B 
,-- fL v v 

4 

cnex:rpan»HOR 

yqac:ruyer. _p"- ue­

~Oo:re_ / 5/ •. 

', 

§2. HacameHHe x·owyra:ropa B uapa:ateHHH .ljJUI cnex:rpaJI»HOR 
J,O.J< . 

dJYHK!lKH Li'" rp, f• C:,r•} 

_at /1_7 
Tipo~ecc Hac~eHHH xowy:ra:ropa l Jt_ r-<~, I[ rN J B ua:rpHqHOK aJieMeH-

:re no~ 3HaKOU HHTerpana B npauoR qacru paueHc:raa· (1.2), oc~ec:runeH­
HHR B cauou oO~eM B~e, llOlltHO npe~cTaBHT» ~OpMyJioR 

.<f1r .. ..<J'.r 
-L,.,rf'>9,er•J = L"" (,P,'/,c<p,J.r•l)= 

( v i'Pf · ·" ///~/ - f1 }("' · ,\Z = jd A' e t<O/ lf.r.¥J ';,fPI vr• (f'- Er•J) -<Ojl{,to/(-La;fz;,,.tf'J,r•~J = 

=fct~ e'~t;{<oJ ~~x:j n {f"nJ)< ??.Cf1,)/ t:{!,) I v;,._c;J, c-)"'),)- (2. I) 
jl . . .,: . . .l 

- <o/t{_fc;j?t.rp,.;><Jt.Cf:.J/~ouj v; .. (f~C:r,d)J = 
( ~ ,., .. ";;_ -</,!-!' " . 11 . 

= ph·e ,;;; ( e "<oj/j(O)!llt;:,p(?ltJi,;jJ{,'r{)~l Vj.,. rR cJ'•_J)-_ 
~-r~-pPr ,S .· .t . 'I. 2-- e <D/ 1{, fDJjlll,PnJ)<?Zt;,: Jj f..tP;/ vr-~ q; Er)) J J 

r~e jn.r~;) - nOJIHaH CHCTeua OpTOHOploiHpOBaH_!IHX C~CTOHHHlt 1 a,{ 03-

Haqae:r CyYMHpOBaHHe 00 ~HCKpeTHHll H HHTerpHpOBaHHC no· HenpepHBHHM 

KBaHTOBHll llHCXal.l npoue:s:yTOllH~ COCTOHHHlt /1U/'n}) • B OOCJieAHeM mare 

paBeHCTBa (2.1) yqTeHO ycnOBHe T~HCJIH~HOHHOtl HHBapnaHTHOCTH 1 QTO 

003BOJIHeT B3BT» HHTerpaJI no X HBHO. B.pe3yJI»TaTe nonyqaeu: 
· .tiN' 

_!_ L' ~~ f, c:.r .. )= 
(.1:4/' '"" 

~ ft . =/£ O~f -p._; -c.o I':;{. rn/ntf!.J)OUf!.J/ 1{,-ro;/ v;..,. Cf', cl-.- ;) -. 
V I/ /1 1/ "' · ,\. -(if 0 <'f"fi--/'/<0/Y,_ ({)~/7lif,./)<7Zf;P,.J/If<_f()_l/v;,.._r~ C,r-t']/. 

(2.2) 

llpH a:rou 4-nwnyJI»C ~ . npoKe:s:yTOllHoro cocTOSIHHH·/7Z0t> llOXeT 

·oxa3anca cywolt AByx HJIH Oonee cJiarael.WX (B Hameu no~xo~e :rouxo 

~BYX; B ~ ~XH npOCTOTH 3anHCH MH BKJIIJllaeK BCe xapaK:repHCTHKH H, ~ 

qaCTHOCTH, OOJIHpH3a~D ~~, CCJIH B npoye:s:y:roqHOe COCTOHHH6 

BXO~HT BeKTOpHaH qaCTH~a). 
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CHCTeMa npOM6X,YTOQHHX COC~OHHHI, KOTOpyD MH HCnOn~syeM ~nH no~ 

CTpOeHHH noxan~HOR.cneKTpan~HOR ~YHK~H,COCTOHT H3 BCex B03MO%HHX 

O~HOQaCTHQHHX COCTOHHHR H ~ByxQaCTHQHHX COCTOHHHR C O~HOI HeCBH3aHHOR 

qacTHnen. B ~aHHOM cnyqae HecBnsaHHan qacTHna 6y~eT Bcer~a THna -~ 

TaK QTO paBeHCTBO (2.2) MOJ:eM npe~cTaBHT~ B BH~e 

-1 L"',/Jr 
(-t7r/' l'v (f>-1- c:r .. J = 

..: . j1 

= (d'l:._ o~p-?nJ <0/{/PJ/~jP,J)<~,.'I',.J//[to;/z:_,..~ .:l.r,.J)-r · x~1LIJ'n. 

~
.J tlj "' . jJ 

+ a:';P,., !;:~ ef~r-~ -;;, )Z .:.ofJjmf~~ J~fl'l..•:},p<s;.',f,. Jz;,.rP, ,').;,;f~roJ/2j."f!:A.r,P+ 
(Jr/o (2o/f, "' "~ A, · ' ,. ',___.., ___ __. 

Jn1 "'• . tYJt 

~ . "' . ~ -rf _r:. ''"rn:,;E <r;ff_mf~ t;P,.. 'l}..J)<f:.. r;;,. ':,.J/t: ro>/ z;../~ A.r,.~~ 
(1./1/.J;. 1,... -

(2.3) 

~(a~,., a~~"~ cr;;-?..-P./1; E <oflj:~llfo'!!.·~'~i/Fn·J;~J)<v;q:,.Fzf,trn·•r¥~?:_'-'/v;.rr. .lr))-. :fkrJ:fi, (J.JC .F, n, .).r• .)/' . ' ~ • . ·" . 
~ . 

d 3 fl d. • - r _____!l_ OYft-f'.. -/') <.0/ ~ IOJ/ !>"·'f'n l)(s;..tt~) I lf,. roJ/ v;Jt 'I~ ~.r .. J) -
Jr~;ci'.f~ r r 

. (' d3fn d'fn'- ~ vi , . .( 
-J11;~ (l1r)'o Si1•f,,+fn~rJf. <&/I/'J/S,.1t:,,Jz:f.q;,__. A,r•))<:'-!,f,P,,I ~.'In,· 1;, J/J{ti-J/zJ•,/f. ~.,.}) _ 

11 1 .Jn,_ (* r 

l·d~ ~ t·''1 • ~ . ,}1/c(. • \\ 
- --"'- <>t?fl:. -f'J .Z '-"' ~· lc)/2-./J:.. ll.J) < z'l .. rt;.. ~1•1;,.. ft'J/& .. /t: ~r~-

'I,Z~'J'. " A ,. I I I /< • 
l N} n ~· . . 

- (d~, dl}.t sr1•f:+f,-f) z E <cJJI~J/l"tf;.-!,Jl,· V;:-~· • .v<r'%'. ~}~,-.t;;..);~J/I't~Jj ~;.'J:).r·» 
)~Ji)J',.,(,Z1i)f. . o, L Jo~ ~;. V ·• I • " "' t . .: , /' I 

~ . 

6 

" •' 

r~e ropH30HTan~HOR KB~paTHOR CK06KOA(~)OTUeQeH H6CBH3aHHHA 

B6KTOpHHA M630H ~*c~, ~: .. ), BXO~H~HR B ~H3HQeCKH ~onyCTHMHe ~Byx-
• :z. ' 

qacTHQHHe COCTORHHR. 

.11:3 WIOXHTeneA, BO~HHKaDIIIHX B npaBOR QaCTH paBeHCTBa (2.3),RCHO, 
-~ -~/.)( . 

QTO w pa6oraew c nnOCJ?IMH BOnHaw TMna ?'"".J=f-t;:. e , npHqew nnoT-

uocu qacTxn paBHa .. P,;(~7T )-J~ /';: • H3 ycnOBHH fir v= L ( r - rpexMep­

HHR HOpliHpOBOQHHR 06~eM) ~nH QHCna COCTOHHHR B HHTepBane HMnyn~COB 

( 
.... _,.·d..., 
~ , _Pn r ~ ) nonyqaeM 

J d 3 r 2. 2 ds-d 4 = _____& = ) tlc;:,"; c)r;;, - m.,} ~ , 
{~7iJ"f:.. k~'' I 

r~e.npH uanHcaHHH npaBOR qacTH paBeHCTBa MCnOnL30BaHO .ycnOBHe 

cnexTpanLHOCTH, xacan111eeca nonoxHren~HoR onpe~eneHHOCTH 3HeprHx npo­

uexyrOQHHX COCTORHHR. YQHTHBaa Taxxe, qfo B qneHaX npaBOR 

CTOpOHH (2.3) yqacrByeT H6CBH3aHHHR B9KTOpHHR l4630H, nonyqaey 

~ 3-4-.~') 
<'· ·- 'P" £~ • .:l ,.;j · .f'v- (f> A J' = < .. J.. f·) 2.;~" c) or;;, -,I' 

J'" r )'" - r" '/ n ) ; .. .:! r• n 

H OCY1118CTBHB B03MOJ:HOe CYJOIHPOBaHK6 no nonapxsa~OHHHM COCTOHHHH:U 

H HHTerpHlJOBaHHe no if_ , IIOJ:e:U npe~CTaBHTD paBeHCTBO (2.3) B BH,;_ 

~e: 

4 "'/j 
(~fi)V L~v (~~.E.;-.,.)= }~ 

· n ,... ,. ..: ,/... v.P , 
= C7lf'/c-<ry -m,~; <17/';..""-'l.s:._. tf.J>c~jf//t;,rtJ>!ZJ._,.f/'. "';r~~+ 

+ GJ(Q';ti"t&
2-m/; <c/ 1/ '!'c, /'>,t&Jl;, ~'/'. ;'IJ_.J><J~(QJj t~-fcujo /-+ 

. ·,1 Jl<- /.., I 

/'i · - 2 " <' '"' ~ · I/ /J '\ \\ 
+ 17q•Jt.'ty -m; lf <c/~tD.J/':;/f. ~,J)< 'f(,;/f,~,.J/I);'roJj z;./~ ... r,.~-t-. 

- . d* . . 

• , - . o(. vii 
+ 8(0"/l:dr-m;.JE <:c/fro.Jjz;;t&,ApJ v-,..r;;;,,.,.J)<'?jit&_ ln.J/ijt roJ/q)_ . -

. · 1' .ljl r- r . , Y . r . 

z ~ · 1,1I ·, uo( . 
-&(-&/OrQ-m~)<.O/~;,r(.'J/fJ_,f62J.><fz-.'6i.Jj1<-rc;j ~,.._q; .A,y.~<)) _ 
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- Ut-f'Stl-m~ J<o/1{,-fo.J/r,t-?J ~./,P. ;,. .. J)< ~t- •p/ f{ 'f.,;/? -

- Bt-&/c>tal:.m;_J 2 <of~ifo;Jlj./&,~._J)(~l~~-J/f:t~J/Vj-~/1? )r .. J>-
. . . ~ ~~ . . (2.4) 

- &r-;f70rf2,_ m;;.p .::o;J?1o;j!{t'-?>V 'ffi1:1"*J)<:t,;t-f, ~Jj !£ :<o4o_>. 
"' 

3,Jtecb BBe,JteHa BemaqHHa Q =/>_:.? , HrpaDil!ali B ,JtaJibHeameu ponb nepe,~taHHO­

ro HWynbca. 

C DO!lOJJtbD pe,JtyKnJ{OHHOA T6XHHKH (eM. ,HanpHMep , /6-7/) MOJtHO )tO-. 

xasatb cne,JtyDntHe paBeHctBa: 

• " . ,B_ ~ ,4_ ~"lif.'".J/f~t~a;z;I~lr..J><VQ;/f",,ro/Jo)= <~/OJ/f/P;fz;/l!)r~J)<o;J{, ro)j~ . .r&]) ; (2.5) 

o<: UP z <C/ j{ tOJ/'ljz r-a. ~)z;./1-' AJ""J><:9i(~ ')alit)! wjo) = 
.:lp 

=·E<~t~~ ... ;jf('fc,;Jt;,.f!!:A.r..,.j)<o!lt~.J/Z{ift&, Aa-_..)\ • (2~6) 
1"* r , It, r r '-::/.> 

<o/~J/~f-?.J z;, ... t;: ;J;r,.J)<-{/-?J/jf.'/o;/~= <~,/?J/1-;/o;Jr;.t;; .Ar._p<oJf.1~.Jj~J?})_ __ ; (2. 7) 

Ri.,B_ "' . ·: 
2 <P/"' roJ/~f-?>1,.) z;_..t~ J 0 ,.))(-z:;:f-?, ~J/ t; (P.J/C') ::. 
.... . . o{ (2.8) 

= £ <'1(;,/f- )o(,.J/t{,~PJ/ z;of'- 0 ~y+-))<'tJj ~ (O.J/;;;/ t 1.-A' ~ • 
)"'_. 

OTueTHK, qto pesynbTaT CYMIIHPOBaHHli _no .A,a , A,a"' H J<>(. , )<>{., B (2.6) 

H (2.8) He 36BHCHT OT 3HaKa 4-HMDYAhCa COOTB6TCTBYD1Jt6~ qaCTH~. 

yqutHBaa paBeHCTBa (2.5)-(2.8) B npaBo~.qacTH (2.4), nonyqaeM 

./ at,tf;< 
-_-· Lf<Y t'fi/- E,r.,.) = 

(1-11")"' 

-= co//fo?~-mz; <4{1~;/ftf?.J)~~~f}/ J/ft?.JI?f/11 ~,p -r 

2 Je. C'7 I!"' '//~ 1\7 
+-Off-mt;;) f <0/~{0)1;:,/7:-lr,J)<;;;;/t~,.,J/;yto)jZj-,,J/} £;-.,..~- _ 

d~ . . 

..: U&"J[or&'l__m:; <P/f?"!o;;;s,r&p<~~~&Jf;:_fo;;z;.,r;; £;-,_J) -1-· 
;,a . 

+of&~m;).;; <tJ/JC!fo/1~/&_ ~})<Zfi~'&_-]a~J/ /j~c>.J/Zf..,f~Epij 

8 

(2.9) 

;, 

BaxHO OTM6THTb, qTQ BTOpaa KBaApaTHaa CK00Ka B npaBO~ qaCTH 

(2.9) nonyqaetca ns nepBoa saueHoA 

~'~"'; "'~~- a-1 (2. IO) 

H H3MeHeHH6M OO~ero 3HaKa. 3TOT ~KT oOycnoBneH CHMMeTpHeR cneKtpanb~ 
~p~ 

HO~ ¢JHKnHH ~r·~ , KOTOpaa COXpaHHTCli ~0 KOHna Hamero paCCMOTp6HHH. 

§3.· Dtit:,.Y.t::Hnt;; UJVJJ.MYJO.l\.l:UIJUD D DDitJca..AVnnv ,ll,"'n' ""u~n.~.-eu .. ,..unv.-.a 

cbYHK!lHH 

MaTpHqHHe aneM6HTH~ yqaCTBYDDtH6 B BHpaxeHHH (2.9), .sa HCKnDqeHH­

eM aneMeHTa M6~Y-.ItBYMli B6KTOpH~ COCTOHHHIIMH 

<:~tf-~.J/fCI/t>.~/z;_..'ic:.r·P 1wi <t;/&_t;.Jif{t~/z;:,.f;:t;,-,.J), (3.1) 

OblnH paCCMOtpeHH B paOOTe /2/ .. HHxe npHBO,ItliTCj{ Hx' HHBapHaHTHUe pasno­

Jt6HHII·no ¢QpM@aKt0paM H COOTB6TCTBYDDtH6 KHHeMaTHqecKHe ycnOBHli (,Jtnli 
. ( 

DOnHOTH BHDHCaH TaKxe MaTpHqHHH 3H6M6HT Me~y .!tBYMli CKanapHHMH qacTH-

naMH): 

.::-o;t_1o,Jfs ./r.J) =~. ~If~ . , - « (.J7i) '/>;- . . 0( 
, 

Is ·= ~ _ - KOHCTaHTa pacnaAa (nceB,!t<»cKanapHO~ qaCTHUH Soc:.· 
o<* "' 

~ -I- .A ;o 
<O/ ftro;Jz.:rr; c:_,() =(.----:;-, ~ <'~ ;,(")Tv~ ,- o<~ .... #77)/-2, .,~ 

!v = .f:.r - KOHCTaHTa pacna,na BeKTOpHOll qactHnH; 
!;* « 

3 ,a . Ov c (O). • rr&; rn z 
(_.e7.J <S;/?J//:tPJjS ~rf'j)=-r: . fQ')+I/; - --· avr f&<t.) "' "' a-~- .s ... s,;-.. (.;" /)2. ~ s s / U o(;f /'-"f 7 

{I?) • tf S ( QZ.) - cpopM~KTOp CO CKanapHlll4 DOnDCOM ,~tnli a: m 5:2. 
<><" r* . . . z. 2.. :;a 

@OpM~KTOp C B6KT0pHW1 DOnDCOM )tnJt t{J = m..._. ; 
. ;A 

. , T· • . . .,. 
3 t1 . . & . . _{£'). . 

(.t7T)<':;·/f:c;A)/J:tP.Jj~,y ... t;P,.l) =-~-Y(E.~a);;;_S fQZ) -1' . 
. . · : &2. . _ . «"' r..,.. 

9 

. (3.2) 

(3•3) 

(3.4) 

I"' 
a f :a/ 

Qftf" 4"* 

.·I 



(,.-~QJ VI . / /J -u·.J · 
(-c--r+-"-· -Q JE t'&~+if/;-''/!t.r; &)£. o:xV 

.,. l v 62~ ~ ~ .. s,.... )I a.z. ~ ~*s¥*' • - (3.5) -- ,,_, 
r'"1 . z L:-

1
"

1 t'Q2_} ~ ,/="' rti?~-r.,.s r&/, r-v- . -zrs 
«* ;"".t- . D('il" s ;"'* QCIC" JJif" > 

HO-

BHe ~0pY4aKTOpH, nepBHR H3 KOTOpHX HM66T CKanSpHHR nOBDC, a OCT6JIL-

HHe - B6KTOpHHR. 

KHHeMaTHqecKHB.YCBOBHS, CBS3HBaD~e BB6~6HHH6-T6KHM 00pa30M 

~OpM<fla.KTOpH H rapaHTHPYD!IIHe.ycTpaHeHHe He~~~Hqecxoro,_KHHelUi.TH~ecKoro 
.t . ·. · .•.. 

nOBDCa Gao B COOTBeTCTBYD!IIBM cnaraeMOM cneKT.IJaBLHOR ~YHKURH ,HM6DT BH.n: 
(C.J 2 - ._ t:'/ 

;'; s f~'.J = .:L.fms- htz.} ~ S (O./ ; 
~ .. J"if. ~ ~ .s;<>( Cl(..f ;.It 

l--'"'rc.J=~mz-m. 2 F"1 ro) -;:z• s,r• ...v f s,;. 7- J "i'"' s.J',. ~ 
f&-J r,/ z. 2. -:::::t'?J 

£. fP.J- ,{,: s /C/_ = f(777z-.--:-h2s )/-Zr- s /o.); 
~ .. sr~ P<..,. r*- .,;y ere ,. ""'+ _-;, 
C (OJ .. 1'/ . i!.. ...._,,_) . 

tzy src.J-£ ro/ = _t.;m:-mf._;F ro..J. 
a• :r• ~·sr,. .:?- /$ ,. t;; ... s,. ... 

(3~6~ 

(3.7) 

(3.8) 

(3.9) 

3Maqa TenepL CBO~HTCS K npe~CT6BJI6HHD lla.TpHqHHX 3n6M6HTOB (3.1) B 

BH~e HHBapHaHTHHX BHpaE6HHR C yqacTH6M ~pyrHX ~~KTOpOB. 

B COOTB6TCTBHH C TpeOOBaHHSMH JIHH6RHOCTK no nOJISpK36qKOHHHM B6KTO­

paM ~K3HqecKKX COCTOSHHR llll !.lOX6M HanHCaT_L CJI6,JU'D!IIee 00Dtee BHpaxeHHe: 

J /1 (2 fo. (P/ ' 
(.h7)<t:;;,.tj'.C:,.;/J:'ro.Jjz;,.rt;E,.J) =-· (e"'. f2)(t: • &; £ ({2~ + . az ... J'~ t;" .. z:;. .. 

+(~;-E;-•J{:ra7J~!o,~- ~~.=)1(1;:-&;c:,~ If_'; ftX:J+ 
Q( J"'* . {d'' ex /Lc II 0(~ r* (3.10) 

.....,liJ Ill 2 If" ..._I') ~ 
+f~•&)e;r ~ 21..ta'J--r{,:t;..J?<rfiv- zrr& 'h(c .. · fJJ(tj,,.· &)/'~ Gz.r- :,cx;J .:> 

e( -o( .. .r• . ()(.If ¥* . Of ll(.f ~, 

r.ne 

~ ... =Ert- ~ .. J ~ E;r .. =Ere\ .. ), fc; .. -11 = (Er" ·?J = o. (3-.II) 
3 r( ··'. 

. llp.e~craBJieHKe ~Jilt a:n; < z;;/ t:.c;r .. ;Jf.'".fz.:i,. t;?t:I' .. J), oqeBH,nHO, noJiyqaerca · 

Ha (J. IO) 3aMeHOll (2. 10). O~HaKO B 3TOK CJiyqae HB,ItO HMeT.b B BH.nY, 

tiTO 

~ .. =cr&,~~;~r~ (c;;,.·Q)=O. (3J2} 

PacCMOTpHM ~aJiee rKnore3y ~HHaMKqecxoro xapaxrepa. 

Bee BBe~eHHHe ~pl$1KTOpH, 36BIICS!IIHEi OT Q z. HJI~ OT j e:. , HMeDT 
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J 
I 

\ 

., 

I
I, 

·, .. 

'• 

! 

Ha lla.CCOBOA_ nOB6pXHOCTH npOCTOll n<iJIDC, ·coOTBeTCTBYDil!Hit MaCCe qaCTHWi 

C KBaHTOBWK tiHCJiaMH,BXO~Sil!ell ,B, uarpKqHHII 3JieMeHT OJIOTHOCTH TOKaKJIH 

ee 4-.Jtueprem:uui:, aHa OecKoHequocrH - paBHa K.OHCTaHTe,a o0111eM cJiy­

qae OTJIKtiHOR or uyns. Mo:a:lio ~oxaaarL, qro aro yTBep~eHHe aKBHBaJieHT-· 
~. 'fJt) ~ . .. 

HO TpeOOBaHHD, qr06H Bee 0- f Q ') y~OBJI6TBOpSJIH OOJlqHOMJ ~HcnepCKOH-

HOMy coorHomeHHD. no &z.. c o~HHM BHtiHTaH.aew. CwcK BHCKa3aHHoro yr-·· 

Be~eHHS CBO~HTCS K TOMy, qro Mil MOJE6M nKCaTL 
. ' k 

I*" (k) cl· ~)' r. cf2:J= 0 t'P) + L a.V ·~ (3~13) 
'./ /·. m,..-

r~e e~/- CHMBOJIH3HPYDT JID0yD B03MOXHYD qacr.aqy, B6KTOp COCTOSHHS KO­

TOpOR yqacTBYEiT B paCCMaTpHB66MOM MaTpHqHQM 3JI6M6HTe, 'k COOTB6TCTBY-
. k . • 

6T nOJIDCHOit qacrHqe, ~ tt-- nOCTORBBHe B!lqHT6BHR, HaXO~S~ecs B CO-

OTBeTCTBHK C KOHCTaHTaMK CBS3H npoqecCOB C yqaCTH6M qacTHq ~:./~ _k · •. 
• 1-'<J . . 

(~aJiee ~JIB npOCTOTH 0603HaqeHHR BMeCTO l(j- 1~ Mil Oy~eM ynorpe0JISTL 
•r~< 
re'J ). 

ilO~CTaBJISS ~PMYJIH (3~3) H (3.10) B npaByD qaCTL paB6HCTB6 (2.9) 
K yqHTHBaS npe~CT6BJieHHe (3.13)1 noJiyqaeM 

~ b ~ v~- ~ AI'" = (~x) f <o/'f..tlll/~;:,rf,c., .. J)(~/9"~;.)/ ,m/z;./~l~.,'l = 

"'" . ~ 

. . .1- j> 71 "' - ·~;Q f/ ~ (II) Q rzr-.. ~v =f:. LJ el' rr .. :l.,.-J c" 'rr .. ~ .. ) Q:LQr_fc,, .. ;Q) '{; v: + .t .. Q"" + 
"'* ~· . . -<• r ... ~--

. . ~ 

~ ~~. . . 

· " (r;-~oJ Q li-.. 7JT~~ (J, av/2~/fo tr ~'C"J' .~(/fA )r:_ + "" +· --- IXC'~ J • I 
r T" ~ Zj: •. m/- Q.~,. "f,t:r (r "' . '1: t~•J ~ ZJ-~~ . . (3. I4). 

1'1 ' 

.t.• P~J . ~to rl.;.. -1:.. ~ ) a r~ .. zr. 0 6/c. .& 1'(£. . w z.; .. zr,.. _· .. + z .y '~-z- '/ .. /, v-r_--1- z.·z. + 
m.~e- Q . d* r"' . mv:- & · 

/9 2 ~ . /1 .. . -z Y~. ~w)z· 
. +~q'}.J~7~;~;.-~- ~~~zt;;_j-~-Q-·1~-CV/f~,~~ + ::-~;_);/_.-

~ . ~ . 

II 
. ~ 



I 
! 

13upaxemte .I!JIH · 
!'/-'Y y;$ "' !'-. 

(.IF) t <N "OJ I ~~rCOpJ)<z;i .. ta>~ft")/ Jj. EOJ/ zr..,J,P. €J'*y 

nOJIY'lHTeH H3 (3.14) er~apTHOa nO.JleTaHOBKO! (2.10). 
OcraeTcR BHnOJIHHT~ eyYYHpoBaHHe no A"'A B (3.14). HMea B BH.J!Y, 

~TO 2 c;,r~ ::t~,.Jc;..'*<z~~)=-l,.,.r+m;;.~~'J~ noJiyqaeu. 
..:-.,(... - J . 

A""~.r_ 
"~'" -

_ !l(r-. ~ .(f.Q}} • (2., E.tPJ +(. + lf·t2J(t2.Er)0.,f,~.P 
- 7; 'L-~ g.. m"-' (tl. rJ n" v- v,.. L-tf. t, mz. m""- /"Jz. p- v + 

,.. zr . ex ""' r . . v- s c..~ oc* J',f 
"' "' ~ 

[-
. trEr*J&" £.<PJ f.. (f-~ .. 1· Qv -:;--"'i' 

+ 5,11.'ArJ+-y,.-.. - /} .. z.- ~ + -<J-,'I:Jr..J"'"%-- m2. .. &.zl + 
Ill.,. . vc -<" r" · r ~- - ~"' z;_.,. 

.,( . ., '."" fB 

trtl~ . _(o lrt21t a, 1") +{GJ,.~-7;. m'- t;~.l.r•)~t-;:.,. -fq.,~t;, m" '(&t;,..) /)2. ;; u .r + 
y . " y £X~""'~" 
~ ~ 

.z. 

+-{&. +-j.lf fiJr; ;j .;/_ m,.a _1 }£ Zfo _ f:&+z, (f(2jJ()vi&.E'J-") £~ + 
~" "':. .. ',~ fm:-& .. /''i .. ~~;,.C/'1 ~ .w.;; lll~- &2. ;;;.z-;.,. 

~ ~ ~ ~ . 
\ 

:l. . 

. Z.f.- ~ro ' - r ~f'!')~ m'f:, _,),;;-~-+ft2.tJ'•)f?,,,.,.---;: Jr.,_ ~- r(tU;":.}(-J;., m~ /{ mz. r.JZ '/TV- '1/... 
mv/'ge,.rlf" ~ ~-c...t (ll(.ltd'ttf 

~ I' 

-ra •,.)(-f..~ !;,C) ~,tiir ;-~r;~-;acr•Jff?~"t<~~)jh~~&]_J:.~ + 
~ .t;; .~ . 4>C'Ji' .J">t-

-!-f5u'f!Jp)~~ (mf·lf_")~ c;;'~v,;-(1' t2;ff:.'!f),r)-r-f., ~~~~! 73: G;"~ + 
v 11 ~, o7· '''v I t..t:: ""'># rA-

. .. "' 

,!:.t;_r?,-lr*J;-/fR} 7/f, G;~~~(&£,-*;/-G ~" (f./2) ]f,P&J&., Gt'J r 
ry_-,. '/ I'< OZzr. jl¥ "'"I'* z- I" k" mj;. ;· Qz. ~z;, 

"' ~ 

-'~-

(f. & ) 7/ 77,1 '-(! 
+(&- Ej-,Jf- q.. + 1/< mf;. j ( m~-&z 

..{ . 

. ~~ 

- t) /:-J';;;~ v;-*-

. . {y.&) J!?&) t2y ...... ~ . 
-(GF,r~E- q.. 1- //< m.; I :m""z_ 0 "- J'~,.. zr-t-

.. ,a 
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(3.15) 

-.,··; .. 
, TaKHll 0.6pa30JL ,eywHJIOBaHH8 no. nOJISipH3aitHOHHm£ eoeTORHHSilol npo­

lieJ:yTO'lHHX eoerORHHI BHnOJIH6HO HBHO, a npaBaS: qaer~ .cpopuym:.i (J. 15) 

aanHea.Ha B BH,l(e, Y.J!06HOJL .JlJIH.HeeJie.J!OBaHHH KHHeWTH'leeKMX nOJIIleOB H 

aaxo~eHHH T~X YCJIOBHI, npH BHnOJIH6HHH KOTOpHX OHH yerpaHHDTea. 

OTuerHu, qro sra npoqe.Jlypa o6aaareJI~Ha, noexoJI~KY see waTpH'l­

BHe 3JI8JL8HTH ~OJIXHH Hll8T~ "xo.pomee".noB8.Jl6HH8 npH HYJI8BOJL nepe.JlaHHOJL 

HKnyJI~ee. 

§4. KHaeuarH'leexxe yeJIOBHa gJIR BspazeHHH (3.15)_ 

Rs paBeHeTBa (2.9) Bif.I!HO, tiro B npaBOR tlaeTH (3.15) 9'~.:./?Z:: 
"' . 2 2. t. 

6Jiaro.Jlapa HaJIK'lHil qaxropa .or? -m~). 13 o6uteu eJiyqae, xor,~tae{~o .. , 

BHn0JIH8HH paBeHeTBa 
., .e. 2. • t. :L /:)2. J 

. (P-a},.~rmu;.+m_.-m-;;.)-i(mx-~/; 

( ?-fJ = jrm~+m}-m~ )+jrm:-~z_), (4.1) 
r.lle ~x-Yaeea ~11601 HS B03JLOJ:HHX B ,lta.HHOJL eJiy~ae eKaJIHpHHX HJIH BeK­

TOpHHX qaeTHq. Rues: B Bif.l!Y 3TH paBeHeTBa, KH JLOJ:eJL neperpynnHpOBaT~ 

e~araeJLHe B npaBOI qaerx (3.15) rax, qro6s eo6pai~ Bxeere Bee xoa~ 
a-~ . 

¢HqHeHTH npH , B006ute rOBOpS:,yuHOJ:6HHH8 Ha O.J!HY H TY ze BeJIH'lH-

HY, aaBHeHutYJI or £,_,.. OKaaHBaercR, 11ro B eJiyqae · (3. IS) een .l!Be ra­

xxe rpynnH lt03qxpHitH6HTOB: O.J!Ha H3 HHX nponopitHOHaJI~Ha BeJIH'lHHB [-? + 

;- 9; f,P. ?/m~.z;(&.£;:..), a BTOpaH - B8JIH'lHHe ['- ~(~ ;Jr;)+ g,Jf·_fi. .. Jm;.y. 
I"' d . <( 

3rx·rpynnH onpe.J!8JIUlT ,ltBa HOBHX KHH8JLaTH'leeKHX yeJIOBHH, eBH36HHHe, 

O'l8BH.J!H0
1 

e HaJIH'lH8ll BeKTOpa nOJIRpH3aitHH y qaeTHUH ~ • 
. . 

]HnHmeJL ry qaen npaBO! qaeTH (J. 15); KOTOpaH eo,~tepllHT B ee6e 

JLHOJ:HT8JI~ 6?-~ 0Ha HKeer Bif.ll 

j; . (_P- f/ a., /)_ [P.) . ff) ---...m j 
!f .. tt&ij.Jfl}.--~-~ hl:.Ja~.zl[;,f-v; ... -1£-vrit--fJ>.RJ G~ 2/j-"' + (4.2) 

.( 

{-
. . (f.EJ',•) J (2>1[ ~t'D) . . • • r (f) !} 

+ -~lf?:lr~)+Z,. m.; -.; er 4-.oj'5,f -/?>- le) '-=';:;-* zrr* _/) • 
• - • . •..• 0( .• . . 
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Tenepb acao, _xax nonyqanrca ycnoBHa, npH xoropax 

nonnc Qz=O Hcqesaer. llpe~e BCero H3 (4.1) BH,ltHO, t!TO npH Q~=O 
HM66M 

{9 !2; =()>.Q; =fi/'- 9)+ 9} Q = j(m;- m~). (4.3) 
nonaraa 

·r-"' F"J _,,) z z G-uJ ,.. _ _F._ _ L (m,-m.-) v =CJ 
•' z;;.l ~ ... 2$... !; ... z;..... ..t- ~ -< o(.of zy .. 

(4.4) 
H 

......,rc.~ .z. z. rt"-' 
;,::., --f(mz--:.-m~J'"'~ zr. =0, 

.:::( ..... tr* ..v ll ...: o(~ J'* (4.5) 

nonyqaeu B t~HCnHrene BapaxeaHa (4.2) MHoxnrenb Gl~ , xoropal 

norawaer ry xe BenHqHay B 3HaMeHarene. Orcll.l(a cne.nyer, qro 

paBeHCTBa (4.4) H (4.5) HBnHDTCH HCKOMHMK KHH6MaTKti6CKHKH ycno-

BHHMH. 

AHanorHt~Haa napa KHHeMarHqecKHx ycxoBHR .nna cnaraeMoro, nponop­

UHOHanbaoro c(G~Cr&~m;) B (2.9), B03HHKaer K3 ycnOBHR (4.4), (4.5) 

no.ncraaoBxon (2.10). Oai auenr BH,Jt: 
tC.J" "./_ """l'J l.. tO 

fi- zr - tf. ,. - ~ ~- - L(m~-- m,;) Gz'= ·-.P,fo ~· .tJ."" .,.}"I,. ,..,. ¥"" ..v ,. ,~ /3 .. .,.¥,. 
-::: o; -1 z 2- tiJ · _ 

F _ - -(?n,_-m.,.; Gl.l: -D. 'fi* '-y~ .;J r p /1• v;_. 

=0 / (4.6) 

(4.7) 

Yt!HTilB8H paB6HCTBO- t?.+ff-4')'n;:•r,..=-~ +(,P 9'.1"',;;.
2
7,:_ H npHHHllaH BO BHHll8HH6 

- . ~ ~ 

ycnoBHa (4.4), (4.5),uoxeu npe.ncraBHTb (3.15) B cne.nyn~ell BH,Jte: 

AajJJ' . f {- .(Pf} l Q) -,, f {9 c ']1~ ay ;,, J. i'" =fir. rar~'·J.·t;.+fi.;;;;:--/(7 Gv- v: .. -s.rl!.t,.; .. ~~ -. • G,.v:+ra.e.,.)rfi.. + 
.:II V N C(lt ;ylr »l..,- N q(.f j'lf" 

{f'f!J ltG.'.I-"'i [ ~ f?.£ii'•J 7f&._) ~ ,"' fl'fJ 7 ;;o-t•J -'fs ) 
+ r,._ m:•-lf-;:1 J,..- v ,.+ -'7-.ff?A,,)+ $-.---;;;;.-JfT )jv v: -r(Q~.)ffl."~ m" j/, l~vvi ~-, t 

&:; «* r ~ ,ll(<f' Y"'" . 4:;( •• ~ ot.•·IJt _ 

f . rpl"t•J 71'. <'' tir ) · fl''ll}- /,Ct'' /'':li f, ~J1 i,~,, ~-,.'!?A,-.)+;:. m~ jlG.-z.,- Jzr zr.. +[t;.•t;..-;;;.:- 'E.'I:~r.)l'v-v:- r.- 1.1: Jd&t;,J.·J.,.~m'- (~,_-
u- <I( <I' "'* ~~ t,.. "'~tr . tl(~ r># "'* r* . ·r - , .,...,._ .... . « .. 

~~) I z . ?,;.6:~ ,..{a p.lja ~~'fo ) (Q.E¥<) 2 . ..;? 
-f:,.,vr~ +-4,~m'Rc;,..E,r~:),..).-tri.£r).~,m~ f:r...-7-r;rt, v- L" z.- +.....--:;:-m..-t?.-9 -:-

.. ~ • ~ or(tlf ~ -t, ,.,. :Jt* ~_.. .vm~ 14 ,1':;; .. ~ 

{, _7,.. Q.,. . 2. L Z. -I!' } {;~ ~ ~ Z. L , 
-P·E:r} -;;---Ltm,/m'f.-m"' )tlz.l' v. + ~ rt~-r:I',.Jfft + ":fm,_.+m~.---'-

- , m,. .r ,- "' I' ".t" Y'* - "oJ- -- Q ..tml_ r " 
.. i' .. 

?nz 6?. .£~ r.£. ;! T t?.Er•J ;rs,n J 1'~;;. ~ z,._ .. - 'S) vli- z.- +c 1"-f/, ,.,) e,..-;;:::z- U'trl- zr. + . z. '[-c.+-;-;fm;.~ 
"'j3 .c<t Y" '"zr «" r" m: -- Q " "'""..- r 

"" . • • • ~ (J( 

z. z. ,?r 2. . ~- q; fz 
+ m~- m'j;J;L mlr C., r/! 4;-,.)- (Q. t;. .. }Q}Ij f:r ~ + f--J,...," ~)777~ +;j,q.,-

. jl «* r.tt- !;:' ~ 
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Q -~ 
- ~ 'rm;+m:-m;./'ttlt;,Jf{,_t;_. + J? mj; r .. ,_(Jt -<" Y"' .. 
[- (f-Ej."1L7t:. Z . _, 2 Z. ~ L L')] 0 lfo 

+ -~'1-'J.r .. )+$ ,...._ '[?71/fzf:- ~(mv--t-777~-m':':)q:., .1-v r +. 
''~zr r r /-- ..,. fl(l#-- >-* 

"' ((). '~1-= z. z z. z. z. z. 2. - z " :2 /.') 
'1--·- -.;m,-~-~Prm.t-Jm..,.,.m.,_--m~Jz:~,;+m..-(m.,..,.m._..-m..-},~c.c,_-

~h1;_ · "' 17 /1' I' I' "' . r r ' "' r _a « i0 
"' 

2 2. z. ... z 2 nJ-Zfl j _ .t.(m.,_..+m,.. -m..,)f.?>lv- +mv--m.,-J £ <-i';v. · q . 
.y ,y "" ~ I' /1 "'~~ <1'~#~4'-

(4.8) 
ilO.D;CTaHOBKa (2.10), KaK BCer,na, ,naer B03MOXHOCTb nonyqHrL H3(4.8) 

BapaxeHHe .nna coorBercrByn~ero qneaa (2.9), nponopuaoaanbaoro 
·. r- 2. 2 

WIOl!:HTenn ccQ")orQ-mv:) • 
-;n 

«j1~ 

§5. YcnoBaa noxanLHOCrH l!JIH cnexrpanbHOI i!Jyaxmnr L_,..w rJ??,Er.V-

BepaeKca K cpopMyne (2.9). Y Hac, ecu ·nBHHe BapaxeaHa 
,nn.ll Bcex rHnoB Karpaqaax 3n6ll6HTOB B npaBoR qacra sroro 

paB6HCTBa. C nOllO~bD ycnOBHR B6~6CTB6HHOCTH cpOpll~KTOpOB-
(o"".J roJ -to~ -...-,&, tt") ""-t'" 

F rQV=-r.:. r&Y;F ra';~-F ta'),·£ t&'J=-E.. tQt_},· 
~,~,. «""r' ty ... Z;;;.. !:"*')." z;.t-~.... . ~.f- v;~~-

;:a•'rQt; = -1:.'0 
t&Z); c;tf*)rQ"/~ 6';''r&~ ?;.'1 tel)= <$'-:: 11 raz;_,-

~ .. ~* t;.-. Zlj.rt- ~..,. ~# "'* ~, /'+~~ 47{,# z.y..,. 

(10~fa'J= ~~; ra'),· F"~~&/=!:_w ra2), i1"'(c.c'!/:-i..r?~&•J. 
.,.. z.;;-,.. ot"' ~'"" ~"' z.;* !(,s", ~" 2;(..,. ::;,.s;, /"' 

;= ro~~QV=- F "'' t&/; ;;''*.Jrcr); ('{?/ r&z_) 
--)-,..-&... ~ .. .sr.. . ¥ ... s"'... o(ils-J',.. . · 

' ' 

(5.1) 

KOZtll nonyqHTb BHpaK6HH.II ~na llaTpHqHHX_3B6K6HTOB c.nepecraBneHHH-. . 
KK qacrHnaKK, HsOera.ll rell CaKHll BBe,neHH.II HOBHX cpopwcpaxropoB. Hlle.11 

a BJI.lY aro • xcnonuy.R BHJlazeaa.R (.3. 2), (3.3), (3~5). x (4.8) Bllec%o 
.t.flr ~ . " 1c 

paBeacrBa (2.9),KH llOJ:ell BHpasHn G£1'/~f..E".r,.) B repKKHax 0· H :/.;; • 

OxasaBaerca, qro npaBaa cropoHa nonyqeaaoro raKHK oopasox pa­

BeHcrBa KOzer npeBpaTHTLC.II B <l'ypbe-o0pa3 JIOKaXbHOJi cpyHXllKH 70nbKO 

npH onpe.neneHHHX ycnoBHax; x nony~eHHD xx UH renepb H nepeR.n;ex. 
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0TM9THM npe~e Bcero, qTO 3TH yc~OBHH OTHOCHTCH K no~DCHHU q~eHaM 

~aHHOrO BUp8XeHHH, HI~~H HX H8XO~eHHH HYEHO cpaBHHB8Tb 9CT9CTB9H­

HO B03HHKWHe napU qneHOB, nponOpUHOH8~bHUe MHOXHT9HHM THna 

Up"/tf"tye- m:,) 
m"-- Q'-
!L 

H ;. 

r,11e k, H ...-.._ - CHMBOHH BCTpeqaDII!HXCH 

ct'Q•J arG~- m.:L J 

.?/z~>~L 
qacTHU B nO~DCHUX q~eHax 3Toro 

paBeHCTBa. 

· r .,r Z Z 
I' ?• ,rf"1r9- m,..,;-

-(&. c;,.J to Ov tf. 
1 

T..- s ;,..{ r~ ";,(.,.. 

TaK, HanpHuep, cpaBHHBa.!l cnaraeuoe 

mz-&'-· 
~ 

co cnaraeJrull c(/X"}orQ 2 -m2 
) 

'I' 
( E ' 1' l's"'.,. f r"Jfr. fiv TspT-v;-~ 'ii~ m,;- 72.. 

H yqHTHB8.!1 paBeHCTB8 (f-l')-*]':-(Q c.rk) , MOE eM C~enaTb BUBO,!\,. qTO ecnH 

:j, I: ~.. = - I:. /. s"'" 
~"' z;,;s"'"' ~ z.;-,. Sft ... 

BUOOHHOHO ycnOBHe 

(5.2) 

TO B03HHKaeT noKanbaun qnea 

$t'J = q Q /a. C. ) /' l''i" [ cq'Jori~:.ms~J c-ra"JJ!R':.mszj 
!<• //' P t I .1~ 7S Tz-- s- 2. - ~ · -

at" f* ""' ~- Q'l.- · ,z_7'z. . (5.3) · 

B npaBon qacTH Bupaxe~H.!I ~n.11 10T~~:. AHanorHqHHM nyTeM nony~aeM e~e 

BOCellb YCHOBHn HOKaHbHOCTH, a HMeHHO: 
/J ~· -~ /' -s .. 

ycnOBH.!I ~--r,.s = 771v;. rv:,.. f"v.: 2~ , 
0/1 .J'it Q(~ ,- ll ;a... yJI(> 

.L> /I~* =- 772-.t. _p .L? s"" 
75· rz,- s ~ rv- r.. -' 
"'"' r .. "'" ;a ,~~~ ~""z.;;,,._ 

CB.!I3aHHHe C HOK8HbHOn KOMOHHaUHeR 
{"'t.e; (. ~ r z . . t z. J P P"~" 

...J_,.; = (fEr·) ;-Lln., llf,.;f,J;.(mf.l -msr)Qv /s,. Tv + 
"""" tJ Q( r..-~...= 

.;. g_frG·~•}(i.,- m{...l;,f/', A ,../h f...Zfr• 2 ( Cfp").f'r;;•-ms:} _ Er-a")S'rQ'l;.llJ~~: 
ft . r 'fl "'" lr'""s""'JL mz &.. • J . . ~- ?»f. - f'z. 

YCHOBH.!I f: v.;.,. -.t I' -s/' 1ft v, ... ~.,.. = ml; r~_,.~,. v;.~ "' 
~ . ~~... . -2 ~:· ~ 
s, .. f?v- s,.., =- mzr ~ ... ~ zr 
r r~r o< <JI(If'- ¥*"' 

CBH3aHHHe C ~OKanbHOa KOMOHHaUHea 

(3.- ;; 0, . ,t. L l -vl;;(... f; . S' = f&.Ero~-J _!' f;;, +ft..).,. f~,- mv) ~ /l I{ ,... + ~~ ff· Ej. ... Jr_.,-
j<Y ...y 'I< r r r I/ /1,. . z-;* _,fl.,. //· 
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(5.4) 

(5.5) 

(5.6) 

(5.7) 

(5.8) 

; -""I ~ 

-:17/·c:r.o,;~ ;·7P _pz:t* {c(f~"''~m~J _J·t'~"J.:J_ra1:..m}Jj ~ 7< /' J'.r'Jrs .. r.. -· · · •tz • ;a zy .. s,.a.. mz.- r.z . . z ·.> 
• . .p ""' ~~- ~~ (5.9) 

Zo; . 

m:_ 7: /: 71 
- m:;. /. 4.~ 

:n ·~.# ~ .. ~- "' ~·r~.;. 2-r,.. 
yC.IIOBIII9 

(5. 10) 

CBH3aHHOe c ~OK~bHO~ KOKOHHaUHeR 

r,t~J r z. ~ 2.·· .. z ,7r 
vi<" = L m~/).- ~t'm-y"mz:- m'/:1 ?JL {Q. c~) & .. -

-m~t;_0) .. p ~-- AZfo fc-q•;o-r;;Z-m~~J_ cc~"}iirfiz.,.;JJ. 
~ ~" mv- ~ ~... m z _ lf:\2 ..... .. ' "" v:. (;.}:::_ ,,,,. - ?2. 

ycxoBxe 'fl "" 

(5.II) 

z. ~~ ' 2. ---z,; :.: 
7»:<1'-;; .. ~ Zr = m..,..pf'z.::-..,.f?v: ~r > • ,. ~~ ¥"' ~ >< ... ~y .... 

(5.12) 

CB.!I38HHOe C JIOKaHbHO! KOMOHH~en 

C'fS) {- Z. z 2 . :Z. ~ 
Wf<• = '"JNm"'mo; rz,~;. hlv.: +~4' mv--:f m;;. ~4' .. 

. . '"" ·'# . .a ,- "' "" tl'/.1* 

r z_ ?- &,rm:.-r-.I?J/;. 1}&..-; 1 ~ .... ;-~ [cr;;o/Stf2-m.~J ~ra")tS/Q 2- m:.0. 
,;!.,'/' -< 11-f' 7'/ ..,.._ Tr v- '- • . '"v: -~ r~ m. z. - ,., z . m z. z .> 

• 01. . • ;3 Ll:" . :;(-? 

(5.13) 

ycxoBxe z .P ~ 2 ~<J mv-rv 1:, ·= nr I' 9 ~ a-f'" t,... v. L-,... rv.... , ___ ,_ 
. ~.,. Y" ft .x~ <;;.-,o. ~;r.,.. .> 

(5~14) 

CB.!I3aHHOe C JIOK8HbHOR KOM0HHaUHea 

C>'rCJ • z. ~ z. 2. . 2 ?h7r. 
JJI<,. =fm.,;:, -~&Jm._ "m-:;-:mv-}z!f-L;..-)~-

-- ;;:z r r- "' ,~ 

- m~ ~0 Ar*'J} ~ .. ~2:< ~ (c<t'/ 0 'fz_ m .. ~) _ .at<VoraZ.. m-Z;.J 7. 
. m~ f3"z:r... mZ;_- Qz m):- 2. J' 

111
1 

H6.KOHeU, ycnOBHe fl ot '/ 

(5.16) 

z ~'ljl i /' ·~L-~ 
mv: fi, q ~- =- m..,. rv: q . J 

:;a o<-~' rl't;;;., "'r"" "' fi" 7z.{l,. ry,... 
(5. 17) 

CBR3aHHOe C HOKanbHO~ KOM0HHaUHen 

cYr"I'J ' z z. z z z. z 
Vu, : -..f&Er"){-~m.,. m..,. P /.: -m.,.(7n,_+mv- -m.-) z_ P + ' ,. "',rT,,.~ ;a r <.;a,..-/;.-

2. 2. '2.. 2. /:') , z. 2..- z 2... z. 
~ ?n.,.{m.,. + 177or -?71,_-)IJ u:,- ;;-(777,. +m,_- -/77v;. ){mv + mv::-

.._ . ,r 'j7 -< l,h ,., y <I: ~ T /-1 (5. 18) 

- mfr)~tlJ {* q ~. ·tcwJor9z_.m~; 
"' m:;. ct~~ z;_. 7Jlz- mz. -

o( ·. ~Q:.. 

ctti!~Nti~ m:_!} 
---:-----'~"c:. • 

7nu-z.- c;z . 
.>( 
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§6. JIOKa.JILHOe BUpaXeHHe ,nJIS diyHKUKH 

fiOCJie tOrO KaK fiOJiyqeHU JIOKaJILHUe BUpaxeHHJI (5~3), (5.6),(5.9), 
(5.11), (5.13), (5.15) K (5.17), fiO~CtaBKM HX B npaByD 

· •ftr 
qacu paBeHcna (5. 2). llpH at ow cnextpaJILHYD $yHK~D G L ~r.t:r*) 

./l .t;U' . /'V . 
:u:o~:uo · npe~cTaBHTL B BRAe cywu peryxHpHoll ( L /<v tf'. Cf, E;-.. J} a cxuryup-

9~' . 
Holt (L::.f<¥ t/'.9, Ey,.)) qacxeit; 

~ ';)' f?«/l.r ,s .t.jl¥' 
,r:;-:;: L' = Jr. lf'.'l·Cr•) -r.L tf'.7,EJ-,.) • (6.1) 
l .<,It )<'1' '-;n f'V 

PeryJIHpHaJI qacTL BupazaeTcJI paBeHCTBOM 
R."'fll' • - . . 

I" ' [r -,, 1,-;-~ft' t: ~r, "' "'~ J .z L.Jr•'~'"'.e¥.)=-Ji r{-s-,.. s )(O.<,.n~ .. r;;;.s-1.:)$ ).J.:t;..'f').r• e,,c;Jty!ms)' 
dtf I'• ..,~ ¥· .elf l'r ..(, _,, .. ¥*""'"' ~ ... ..rfl(,.' .,. - ~-·· . . ..c 

, r -rl) - v;, f:. /2 (fJ L• } L Z 
+I; LfF..-s -f.;_.~ )ry.t;.; .-; '~<f2.,.(/j ~ ;f:.r"':~}S:'P.l.,...J~ Ett2'jdtQ-~n)" 

'f'• /" 'f1' I"' J" N .. ¥• f' p /5 r . I 

+ £ J{(t''.- Q''i'_ Va I .Jf/1 +?_, !l..f. ](/','"9d+ (G: m- q 'f> )'f..cr;:) .)+q(f.l".i•J J.rl.•'fr) + 
~*I ( QF.Ifz.¥" <l";;.lly,tt/' I ~ ~ m.,.. ;r ,;z. l ::-.,v;1f (/:;*z.r.f> l- ,k J" '"'lit:. /( ~ 7 

~ ~ 

-'" '}i f (/'f)}. (. -ro z;; . ,[ $-fv . 
+(/;.. z- - ~- •• ) -;;. --~ ~·· c,r;: ).,) + ;.; 1r - ;;__ 7/' )(tu.r.Jr:'l;..~~ m' J + 

(>{It ,.,. ..,ct# r-t" "tv (I o<tt- ¥,. "'"' ¥4- '(I v 
~ . ~ 

!-z v~ ,/, 7> z- -•-
... ~ -12 /?;,_ l:- 1

zr 7;.. c; ~~ )/"") "'(~- s - ~ ~ - /... ~ )ff2.£rJt.t?• + 
wm~r ,;; ut>~ r~- f}(~t- J'ti' o<,. .r* ~If ~""' 

"' 
.,. };__~ ..... !;,z~ 'ir 1: ·;f7,. c;'. (/n.; +m:. -m ... ~)Q.£.rJ/ 6';7/ ortZ... 'm;J 

...c"' r- \.- .. 1 ~ /1 lj 

jl (fG-r" - t.- ·~ ) c ·fi:. + L~j,'(- !,P.W '} - T,- ., .. r j,. v· (f-"f'') -- -;: ... Q -- + 
.~"' P'*" :r~ .~~~ ~" ot ,;e.. ,. i' ?JJZ-~ 

,r 

""(~. z- qz.- 2.-' ) -- L- E. t;>, )..I• J + Q;_--.-'" _ z.;;, (;;. ,... ~)If' · ·, I {i £'r• JJ 
11' F" v' ';;• J'.. .Z . J/;t:. 

- ~ 

,,, · .. z; If' r;_· J} 
+ f ;:;_ z· -f._ ~- }{-f.'+- 4, -z t;, ( j: )J •) .+ 

;4 /'>f .~of ~.. • - me . 
- - ~ -

+ rt':~ -fi_z.;,z_- Jr?Er"Jf-- Q .... %&..) ..,. 
/1,. Jlf'" ... 1• r• ¢'.!-• 7??~ 

-~ 
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z.- - . .5' """ 
/ ~J"n c<;l 4 ('""' ?o(. .... -.:---:.. m"' r., ~- Z.. " /'. , .. ) ... -;-7 rz.,- ~ - r"" s -

..,.. "',... /~ -c"' .J'- ....... mv ft~~¥~~"· /Z~ "J'~ 
fl ft 

-zr /'l 4 --..v- [ 2. -I~; .. )rr-/j...)j..4'., + ~ CJZ-<: "v- hl,.!j,fl-y -
-p .. r ..,..m,_ (<,.,.. r" "( 

. . ;a , .. 

-1 /1 ( 2. .z z J}l,l; /" '} .r Q •. - a z. _ ?: f?.. c.I:'J n,._ .,.. .?7Jt.~ -mt.~) <7'· --y,j<) "0 :; ora. - ?ni~ J 
..v y ... ji ;7 

, oqeBH~HO, JIBXJieTCJI JIOKaXLHOR qJyHK~el. 

CHHryxHpHaJI qacT& Bypazaetca paB8HCTBOM 
. '?-

(6.2) 

- . s g._a)' "' sd*' · L r;:: f, £,.,.) = L.J ""v (6.3) 
"'" lt=t r-

H taxze JIOKa.JILHa o~aro~apJI towy, qro Bee ee cxaraeMHe nponop~H-

OHaA&HU cne~aJI&HHM XOM0HHaijHJIM fiOXDCHSX qxeHOB THna 
€U/0h:f't92.;..~p/) C(6/.') tffa"-m.zJ 

'ln .. _ Q."- - ?Jz .. _ 9z. ~ 
~ I 

ltOTOpHe JIBXJIDTCJI MIDIM!OOI qacUIOI 3ana3,ItHBaDIIIIIX qJYHltltlll H·' CU,ItOBa-

T8XLHO, tOJ:e JIOXaJI&HH. 

.litax,noctaBJieHHaJI 38Jtaqa pemeHa c noMOIIILD npeActaBJieHH.R 
~r , 

cnenpaJILHO£! qJYHKJJ,HH VziL .UV (f, lf,(l• )B BH,Ite paBeHCTBa (6. I) CO CJia-

raeli:HMK (6.2) H (6.3) B npaBoR ero qactH •. 3to OuJio ~octHrHyto, 

npe:a:,Ite Bcero,oxaro,ItapJI cnenHaJILHouy BuOopy cxctew npouexytoqHmc 

CO?TOJIHHR, H6Cl1lllaDIIIHX KOMMytaTOp B npaBO£! qactH paBeHCtBa (1.2)e 
OtMetHll npx atou, qto ocHOBHoR B:paccuatpnaellOM no~xo~e .RBJIJiercJI· 

rHnotesa o noBe~eHHH ~opu~axtopoB H ax noJincoB, Henocpe,ItctBeHHO 

CBJI3aHHaJI C HX aHaJIHtHqecKHKH CBOilCTBa:u:H. fiOJiyqeHHUe pesyJILtatH 

li:OXHO HCfiOJIL30BatL A6Jiee ,ItJI.R nepeXO,lt~ K O,ItHOBpe:u:eHHUM KOMMytatopa:u: 

C BB8~8HH8M aJireOpu TOKOB. 
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Y CJIOBHH 06MeHa 
llpenpHHTLI H coo61.11eHHll. OIUI.H paccLrnaroTCll. 6ecnnaTHO, aa ocaose 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, Jia6opaTOpHll.M, 

6H6JIHOTeKaM, HayqHbiM rpynnaM H OT,LieJibHbiM yqeHbiM 60Jiee 50 CTpaH. 

MLI O)KH,LiaeM, qTo nonyqaTeJIH H3.LiaHHH O.HJI.H 6Y.LIYT caMH npoll.s­

JIJl.Tb HHHIIHa THBY B 6ecnJia THOR nOCbiJIKe ny6JIHKaiiHH B }J;y6Hy. B nopll.,LIKe 

06MeHa npHHHMaiOTCJl. HayqHbie KHHrH; )KypHaJibi, npenpHHTbl H HHOrO 

BH,Lia ny6JIHKaiiHH no TeMa THKe OlfJilf. 

E,LIHHCTBeHHbiH BH.LI ny6JIHKaiiHH,KOTOpbiH HaM npHCbiJiaTb He CJie,Liy­

eT,- JTo penpnHTLI I OTTHCKH eTa Teii, y)Ke ony6JIHKosaHHLIX s HayqHi.rx 
)KypHanax/. 

B Pll..Lie cnyqaes MLI caMH o6pa1.11aeMcll. K nonyqaTeJill.M HaUIHX H3.Lia­

HHH C npOCb60H 6ecnJia THO npHCJia Tb HaM KaKHe- JIH60 KHHrH HJIH 

BbiiiHCaTb ,LIJIJl. HaiUeH 6H6JIHOTeKH HayqHbie )KypHaJibi, H3,LiaiQI.liHeCJl. B HX 
cTpaHax. 

OT,L\eJibHbie 3anpocbi 
lf3,LiaTeJibCKHH OT,LieJI e)KerO,LIHO BbiiiOJIHJl.eT OKOJIO 3 000 OT,LieJibHbiX 

3arrpocos Ha BLICLIJIKY npenpHHTOB H coo61.11eHHH. O.HJI.H. B TaKHX 3a-. 

npocax cne.r~yeT o6ll.3aTeJILHO yKa3LIBaTL HH.LieKc 3anpaiiiHsaeMoro 
H3,LiaHHJl.. 
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H3oameAbcKuii omoeA · 
06'beOUHeHH020 UHCmumyma 
JIOepHbiX UCCAe008QHUU. 

A.r~pec ,LIJIJl. IIOCbiJIKH BCeX ny6JIHKaiiHH B IIOPll..LIKe o6MeHa, a TaK)Ke 
,LIJIJl. 6ecnJiaTHOH no,LinHCKH Ha HayqHbie )KypHaJibi: 

101000 MOCK8Q, 
TAa8Hbtii nottmaMm, n/JI 79. 
llayttHo-mexHuttecKaJI 6u6AuomeKa 
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