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lo ~JU1Amê. 

KVIpaJIhHaH Mo.rr.e'JIb x aapxoasx n er ens (KMKIl) /1,2/ xopomo onacuaae r 
pacna.as p- e+A- nceB.rr.ocKaJIHpHIllX Me30HOB P =,j'rO,? VI? / , r.ae 
e=- e VIJIVl.,LI 3/. B HacTOHlne~ pao ore , B KMKll paCCMOTpeHIll pacnaas 

~JS - t+ t- . BOJIHOBllle ClJYHKUVIVI MeSOHOB ~ VI_K$ Odl:lliHHM ocpaaou 
aapaxens sepea BOJIHOBllle ~YHKIunf MeSOHOB kOVI)(O /4/: 

/~>=[2(1+/ê/2jJ-~(I+E)/KO)+(I-ê)/K~]~ 
(I)

/Kg>=~L.fê(I+/EI2J]-~(I+ê)/KO)-(I-é)!J<o)J o 

BO)JHOBHe tPYHKÚVIVI Me30HOB KO VI K O CBH3aHl~ npeoõpaaoaaaaea CP-qeTHocTVI: 

CPIKO>=-IK O>. KOMnJIeKCHH~ napaaerp E. xapaKTepVI3yeT Be.ffi'lqVIHY 

HapymeHVIH CP-IieTHOCTVI B Pacna.rr.ax He~TpaJIbHHX K~OHOB 14/. ilOCKOJIbKY Ml:l 

se 6y.rr.eM plcCMaTpVIBaTh 3Cf4leKThI napyneaas CP-qeTHOCTVI, TO nOJIOitVIM E. = 
=0 • B :lTOM CJIYqae. BOJIHOBllle ClJYHKUVIVI jK/.,.) VI/Ks)SlBJIHDTCR codCTBeHHIllMH 

<l!YHKUVIRMVI onepa r opa CP-qeTHOCTVI: CP1Kb ) ::J' ''' JKl. > . VI CEIJ<s>=Jk:J). 
B pacnaxax K - r't: CTpallHOCTh MeHSleTCSl na e.rr.VlHVIUy: lóSl = f o 

nJIH onVIcaHVIR nepexo.aoa c IÁS 1 = i VICnOJIb3yeM. 3<txf;leKT k'lBHH~ .na rpan

lEVIaH, BhlqVICJIeH HbI~ B Craa aapr HO~) MO .rr.eJIVI Ko6a.mmI - MacKaBu (I~l)/5/ c 
yqeTOM KXll-B3aVIMo.rr.eaCTBVIR 76/ x : 

-p/tiSI=-1 GP { a &02 rv • ' ~~~ 
. o(,~ =12 S(C1C3 - q 19'! [oIsfP)] ' ~ 01 + ~2St9[06s~,i)] . 

,....... rv -2/9 ~
-01-120 

. Q2 + o) o(~5 [o/,s(f!)] 03 + o) 362 [o(,s{)l)] . a~ -f 

-t1292. rv Gp Q 
t- o) 126 [01,8(1·1)] . Q6;:::' J2. s(c,c3 /Li~/=f (2)

o o 

--"ifG~ -KOHCTaHTa .pepMVI,~,,,,úJ-zB~o VI ~.=C()1BI.· ~G°:= 1,3) 
3JIeMeHTl:l MaTpVInl:l KM,(u-II2) S, C( C s = I,77xIO-

6 
f3B-

2 / /; ols(fl) .-
KOHcT~HTa KXll-BsaVIMo.rr.eaCTBVIH ~R Tpex KBapKOBl:lX apOMaTOB, ~ - TOliKa 

HOp'MVIpOBKVI. MH BHdVIpae14 cJ.,:J(jA)=(~-qTO cooTBeTcTByeTj\A=ü,24 r~B/8/. 
KO~~8~TH rrpR o~epaTopax /) Bl:lqVICJIeHH .rr.JIR napaMeTpa 

. 76/ 4 
KXll A.c. ~ 0,1 r3B. • 

2 

Onepar ops q (k = 1,2,3,4,5) onpenes eua tPopMYJIaMi1 /6/: 

t'"'v

GI =-f12.IS(a:;, -t)()-~o6'1G3 + 0,,036 Qs+ Gl),) 

Ô;~ (G2 - Oi) - ~ 09.3 Os"" 0;026 Os" + ~o vo Q6) 
(3) 

~ 

03':ZOJ052 (Q2- Q{)+ O,(65Q3 + Q5" - 0,35'6 Q6) 
,..." 

Os= Qi + 0/3 Q2. - "/3 Q3 ' 

Qs=: 0,602 (Q2,- QI)+ Q3 - <::),202 Q'5' -+ o.rs« Qr;, J 

r.ae Oi (t.' = 1,2,3,4,5,6) - xerupexs aapaosae onepe rops rVIJIMaHa
-Baltca 1'9/: 

Q1::1(S4L.solQ)(ü&~Ug) Q2.=(SiLl..Jd~)(iil,LU.a.»)J 

Q~::& (SQ.L.da.) L (ieLa'Jt)) Q~=(Sc..L. 010.) (4)o 

~=uJd.S 

.L: (i,R'j,C.) Q'=(S4.L~)L (i[.gR<j,a.). 
q,=u,oI,s f.=i.I.d,S 

3AeCb Q.,C =:: 1,2,3 - i1HAeKCbI "uaera ", a l~~((-fS)uR=-r{(+'rSJ. 

e-, r-

k~ 

k s 

f\-p... 

P~C. 1. OlílllH3 BH,It ~Byx~oToHnoR ,lJJ1arpaMMH ja cna.aoa kL.)s -11 t+ e-o 

I 
II 

O~n~CBbr1nitlhiÜ ~mc1Rryt Il~ 
lt 1:lneflMfdK ~r.C.,!jP.llOB2Ud 

Gltt5J1t· ';';TE~-! A . 

http:pacna.as
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Pacna a k -----'> e:e- . H~eT 4 epea ~BY~OTOHHOe npOMelKYTOqHOe 

COCTORHHe (pHc.I). IT03TOMY ero aMrrnHTy~a nponop~HOHanbHa Macce nen
TOHa me . AMnRHTy~a .pa cnaxa k ~ l. + e- co.aepxar MHHMYD H 
BemeCTBeHHY~ qaCTH. MHHMaH qaCTb aMrrnHTY~H, onpe~enRDmaH HHlKHDD rpa
HH~ (YH~i'apHl:lt! npeae a) Bept:JRTHOCT H pacnaza k ---. e+ e- , nponopnao

HanbHa aMnnHTy~e pacna.aa k- t'y- C ~BYMR peaJIbHblMH llloToHaMH. nnR 
BiII4HcneHHR BemeCTB eHHO~ qaCTH aMnnHTY~iII pacnana k - e:e- aecc
XO,IJ;HMO BBeCTH ~OpM~KTOpH. l103TOMY CHa4ana paCCMOTpHM pacna~H )(-. 

....-,"t'..,4~' r.ae '('ti - BHp'1.'yanbHHtl ~OTOH. 

2. ~l!CnM~~,.g~X*4:* 

Onpe~enHM aMnnHTY~H pacnazos ~,'$_i'1f~ nnR ar or o paccucr pau 
CHa4ana pacna~H HetlTpanbHHx KaOHOB Ha ~Ba peanbHHx ~oToHa. B KMKll 
aMnnHTY~H pacnaaoa k~,fI-'t,/,Õ onpeaenenu KOHTaKTHHMH H nonDCHHMH ,n;Ha
rpaMMaMH (pHc.2). ITonDcHHe ,n;HarpaMMH odycnoBneH~ odMeHOM nceB,n;OCKanRp-
HHMH MeSOHaMH q,.o, '2 H;Z I H CKanRpHHM Me? OHOM ~ (700) 1101 • 

K~ 

kg 

KL. 

KS 

r 
t 

t 

PHc.2. KÓHTaKTllHe M nonncnue ,n;HaqaMMbI pacnaaos kk)S- t'y-. 

OCHOBHOtl BKna,n; ,n;aDT nonDCHille ,n;HarpaMUH. BKna~ KOHTaKTHHX ~arpaWM 

MeHee 10% 1101, no3TOMY ero MOlKHO He pacCMaTpHBaTb. B 3TOM npHdnHxe

HHH BemecTBeHHaH 4aCTh aMnnHTY,IJ; paCna,IJ;OB k~,s ---, e'"e- onnene nena 
,n;BYXlPOTOHHHMH lllopM~aKTopaMH Me 30HOB 9'r0

, ? ,? I /3/ H é (700)/26/: 

R. ((2 2 _" I / -I -I -t' 

1(0 CfoCJ:J.)- 2" -I-tjl/Jn} (-12~/1n~ + 2 1'- 9//1n~ t'-12~m; ) 
. 

f:? (,1J ~~):: lsjÚ1 (90 - BR ) - fi (fi;/JiS)~(~-BR)]-~ 

4 

-{ -I -( ti){(9 
. 2' (- ~tJmj i-7/lhz$'2. + 2 I-tj,f/In~ -/_ f2.~~ :1'in(Bo- B-e) 

- fi .&~íJ. ~) -I -,/}
~ ("0- ~ -/_ 00/;-2 .J o~ Â __ 2 )

1'1 rrc gJ r r: r~ /rrt$P _1' 

F7'(9-~> 9-:)=-[5"~-j(f)o-BR)+ /2 (~/;;;)-Jt.:I1(&o- B.I?) ] . 

-I .( -I -I '1'{( 9 
'2 1-~}/m) i-'1Vm;+ 2" (-'j//;nfu l'-qf/In~)C0:5rBo-&e)+(5) 

+ {2 ~--;kh(t9. - e ). ~ r "}.

I?s o:e -/- ~Vh?; 1'- t2~m9 J J
 

F:. ((., 2 2. '= .!!- -( 1'..-:t... -r ~ 
E 9-f)f.j,V '10 1- 'lJ'~J 1'- jl/nij --I- -;0 r-tlYIn~ /-tjtl.o/m;; · 

3)J,eCh 1,-I}2.. - 4-HMnynhcH BHpTyanhHblx lflOTOHOB; mJ' ' rn w H J'n!T' 
MaCCH P:» w- li ~ - Me30HOB, B",e - yr on CMHrneT-oKTeT
sor-o cMeÜrnBaHH.H 0--Me30nOB, iJ~= f;/Vil ) )7P' = 0,093 raB - KOHCTaH
Ta '4CAT Q'í -MesoHa,;:;' = 1,27 ~ - KOHCTaHTU Y.CAT nces.aocxanap
nor o COCTORHHR, BKJImanmero r onsx o crpen nae KBapKH. B I{MnI{ ;;;. onpe
,n;eneHa ~opMynon IId/: 

R. '12 
s I! i: ~}h?s)J (6)-::::/1 ==-t.2lZ'

I';- -I; (muJh?u) J ~ 

r.ae m u = 0,28 f3B H m s = 0,46 raB - MBCCbl COCTBBRfUl1!lHX u- H S 
KBapKOB, A =' m.s / h-Lt( = 1,64 11, lIl, a I2. (m(..· ) n-tj ) _ JIorapHcflMH
4eCKH paCXOn.Hm~CR HHTerpan 

.L (; -3 i S clfk 3 ~
 
'2 rn t ;h7,;.J=(211)" (h1~-ka)()n~-k2] =-/6'Ji2 )n.2 _ h7 ,2

L j ,I. / (7 ) 

[m/ tn (1-+ /\~h1}) - ~~ 0 (1-1- /lo/J-n.;f.)) . 

3,aeCh .11. = 1,25 f3B - napaaer p oopeaanaa 111. B KMKIT ac e KOHCTaHTbI 
CMJIhHOrO HM3K031tepreTH4ecKoro B3aHMo):{e~cTBHR MOJB:HO aupaaa n, xep es 
TpH napauer pa ; A = I,25f=>B)h1",::::mú = 0,28 faB H MS' = 0,46 lI!: 

BblmHl1eM ailmmny,1tbl ja cnaaos r: J S' - ~* 'd*. C xopoaea r ou
HOCThIJ MOJB:HO n ORO!:HTb m w :::: h-?j' : 
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1 1 1 ~ 

A(~'".r*.r"')=AL.I" ~~/Inr"- (- f:/mj -I- 4. 1'-t~~ 1'- j:/rnj" >(8) 

* ~ ~A(ks~õ*;r ~ =As1- 'l/Im) /_ rl~; ) 
rAe 

Al=~~(Gp~~C.3)!)n2._ ~~ <7t0 
/ G'l41S/~~ /ko>+ 

'Ir k b"0 

+ f :1t.h(Bo-Be ) a" ~ <1 / Q/~BI::: /)\0> -I
rnk - .h1.1. 

f 

+ -SS- C01(Oo-8p ) .....2 (.~~! <1(1/ Q/~$/=t'/kO>], 
'li 

. o<.. /? \"'2 /?11"'[ ) ~!3~ ::: -rw r.7 [LTps;,c;C3) 3" ~ - eaf(~-t?R h7~ _ ;n41 . ( ) 
./1 .t'" ~ ""'s k Z 9 

« 7J QJMI=dk D) + 1in(&,,-Bp ) Jri!h1~ ,<Int0i>SI- r /ko;>1 
A = 10 ~ rG. s.a c.) ~<e/Q/As/=~/kO>.S 9'" orli:. 2 ~~ ... p ., 'f :3..1 ,.s. 2. 
'W mE. - mx 
'~P i 8é{~) . CD;f~ (mk). 

3AeCh o<. = e'lo/ 9r = I/IJ7, rn ~ = 0,73 f3B - uacca e -Me30Ha; 
~E(h?k) = orce i-:J Z JY?k J1 (mk)/ ( h7é<'- m} ) ] , r.ae re (J'n)<) = 

= I f3B - napl.\l1aJlhHaSI Wl1pl1Ha pacna.aa ê -.2 9i' BupTyanhHoro ê -Me30
sa c 3.Hepruett rnk /1,8/. 2- 1 ~ o) ~ 1 - KOHCTaHTa nepenopaapoaxs Bon
HOB~X ~YHKl.\uR 0-- Me30HoB, odycnoBJleHHaSI He,n;uarOHaJlbH~Ml1 nepexo~Mu 

- + + ~ 'O ~ I , r.ae I - aKcuanIl.H~R· Me30H. ~ o.aanax oaa NUI sc ex 
, KOMnOHeHT HOHeTa 0-- Me30HOB /12/. 

BenWluHa K03qxpul.\l1eHTOB ALo , 8L. U A S 3a~l1CUT OT MaTpl1qH~X
 
3neMeHTOB oneparopOB 6?i . ITocne.n;HHe B KMKIT UMeIDT BU,n; 110/:
 

O

(?i ) Q2 /Ko>=c-- ~'JI°JQ3 JKO) =: ~<~o j&f/K °.>={213 -F;,.!7xh1;=Y3 X 

J 

<:!1J0} as-/kO) :;-1/3 <7J'0} Q, JK O>== I'h f){; 

<1 1a2 } }<o >= '/3 <7) Q( }KO> =1/3 11th (B - f)p)X)o 

<~} Q3} k 
O

) = [(2.+ 1/3 )-jÚ1[{)o- &.e) -{2 (.t;J~)(1'+~)Cl>:f{So_..9.1'.) ]X--, 

6 

~~ /Q~IkO >=-[-{2-#f'/.3)~h(Bo-éJe )+ fi. (F;/~)(f+.f/3)aJj(Bo-E1?)]X.J 

·<{/QlJ/Ko >=[-(.z/3 "'f)1l·n{Bo-E).e)+.f2(;;/~)(~-ff')~(4-l?P)]X.; 

<7'/Q2, /Ko>=~ «7'1 tXfl)<O>=~ COj{&o-~)X/ 

<'//Q,3/KO) = 1(2."'~) ~1(80-&.R)+ 12(;:;JFg){~-r 93);kh(~-éJ..R)]X.J 

<7/IOs-/K°;> =-1-{2+p/3)~-j{~-19.e)- a(~/;:;')(~-tJJ/3J - (Ia) 

. *'n(.tlo-f)"'p)]X~ 

<'7/IQ{;JkO'>:::L-~+.f) ~(~ -t9p ) - ~ (~/~)(~+f')jthl6Jrf)p)lx; 

«E./ Q-I / KO>: <E/ Q2. JK o> = <ê! c!;)..a I kO>=o., 

<:f./&s IK°:>.=-?:3 «é!/ Q~ / kO> =: ~ . i.'.?//~ 

r,n;e
 

(0 :::";>2. 6v{l-t- /~)h1~ P'; { À }-"72.[

J ..:;: --....,.a.~_.- -(- - k f + 

h1 k r: 2. (f+I\)'l. F.# 
(lI) 

-+ À :J:. i (n1.3) ]J ~ s«
:ri (rnu ) > 

f'~~~6q,\({+},)m~. r;t.I~(ms).{1 _.~. 
h-7~ . J:; F;' .I'I{n.,,,) 2(f+À)" 

~ 

.;S'lr + Ai ~t~::~]J==~OJ 
(.:)11 =: 2 3/ 2. 64'{{+À)h-l~ ,c;,.'t_ 
) ;nl.. ,...77... - 6 8 . 

k r"k 

3.n;ech F)< = 16
15 ,c;,.. - KOHCTaHTa qCAT K-ueaoaa, B KMKil ~ onpe,lteJle

Ha ~opMYJloR /1 / 

'/2.
Fi< ~ ({ +Á)f::,(h-7u Jhrs) ] ==/~1{). (12) 
P..ri 2. JL..J..2, (;n~/~I() 

TeopeTU4eCKaH neJlRqRHa xopowo cornacyeTcn c 3KcnepuMeHTanbHoR: 

( )-~ / F'yr)~J(cn. ,. I , I7t O,OI /4/ • L elni. ) - KBa,ltpaTHqHo-pac:\(o.n;n
lltHMcSI HHTerpaJl 1 
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I C ,- -31.' S oI~k - 3 l 2. a 2.; '2.)\1
~ ml. )-(21'í)4l m.~-k2. - '167/2. 11 -MI.' tn.((+/\;h1t: ~ , (13) 

llpa Bl:lqHClleHHH napaaerpos J> ' 
T 1(mL4) / m~ I2. (Jnl/ J »'fu ):: ~ • 

TOB onepar opos ai npHBe.n;eHbl B 

XO.n;OB k°,-"rz,~' Bbll.J.HCJIeHbl npz 

.AMrr.JrnTY.I(a .pacnana k1., ~ 

f> I H f/I HcnOllh30BaHO COOTHomeHHe 

t{HClleHHble 3HalieHHfl MaTpHtiHblX 3JIeMeH

TaÓJll1ne L MaTpHliHl:le 3JIeMeHTbl nepe " 

&,R =- _21
0 ((B..e\~'}{~h=17,3±3,60/I3/. 

Y't' , BblliHCJIeHHaR npa B.e ::: _21 0 

H ols (ju y... 1, XOPOll/O cornacyer ca c 3KCnepHMeH TaJIbHblMH .n;aHHI:lMH /10/.• 

TOtiKa HOpMHpOBKH jU flBJIHeTCH e.n;HHCTBeHHblM cBodo.n;HI:lM napaMeTpoM npH 

BI:l4HClleHHH clladl:lx pacna.n;oB K-Me30HoB B KMKIT. CJIe.n;yeT oTMeTHTb, tITO 

·HOpMHpoBKa cls (.M)::= -( BbldpaHa B pesyns rar e COBMeCTHoro pac cxor pa-
HHil B KMKIT pacrraaos k:~ 2 r, K -+ 2.!II H k --, .3 9't" / 107 • 

ITapn.HallbHble mHpHHbl pacnaaos ;Z -. 2- d H 't' /~ 2.g , BbltiHCJIeH

Hble npH ~~= _21 0, TaKEe xopomo corllacYDTcH c 3KcnepHMeHTaJIbHblMH 
.n;aHHblMH: 

r ('l-J)2r) = (2.~"f[5""J1.'n(EJcr f7.R) - fi. ftaJ-j (&o- ~)] 2.(;;1)\::o, "1:1 k;;,B, 

f(1'( 42t) = ({),56 :t0J rz:« éJ)(O)k~B [13] ) (14)
:H((!t1. , 

re('->2.í) =(2:P11.)215C()~{f)o- 9,R) + ~ f[-jl.h{Bo-&P)j(~)3::",2J(.N3~ 

r(?~2t)3K.en= ('tJ f 6 .:f O/ t 3) k c.8 /t"~ [4t)4t2.:t:~3~j)(~8 /.t6-< 

TadJlHIJa L t{HCJIeHHl:le 3HalieHHH MdTpHI.J.HblX 3JleMeHTOB onepar opos Qi 

Q,: 
--0-1

Qa 
Qs 
as 
Q&.. 

kO~1íO [ko~1 =1_ kO- '2
1 _I==~~~ --. é:=== 

B e.n;. (lJrO I Q i J J<0> = ~ ,5xl0-3 .(raB) 

---~:~ -I--~:~ -r----~:~ 1---- ~--
-o,3 o,4 3 ,3 o 
17,0 3,8 -37,0 i23 
51,0 13,0 -i04,0 L68 

"]
, 

'I: 
\ 

'I' 

"~I 
l
 

l-1cnOJIh3YH tiVJCJIeHHble 3HBtIeHXifl MBTpHl{HhlX 3JleMeHTOB onepar cpos Q lo: 
npaaeaennux B TaóJlliUe I, Han.n;eM BellHtii.1HY K03cPcP~I.ufeHToB A~ ,13~ Xi 

As: - 9 -1.( -{ - 9 --()
A(~~r'ttt)==2JX10 (r~B) 2} 't,' (_q2./m 'l.. + f}2xtO {~8,/·

{ ..(- 9rh'1y y'L '.f (15) 
-----'-~ 

-(- j:/m~ 7'- f:'/h'1~ ) . { 

A (kg~ô>Xt'*)::: 4}OJC lõ 9~ ~~('~;r C01~"t- fl~rn) '1-tt/h'1} . 
B CJIYtiBe pea nsuux cPOTOHOB 1,( =12 = () nonyuaea 

A (k~~t'õ) ~3}3x IQ 9 rse:', (16 ) 

A (kg -+'6ô) =4 
J
O )(I Õ 9)<. E/xf'L'~X cos s-;. r'-.7I3-~ 

TeopeTH4eCKBR BeRH4VJHdA()(~~~~)XOpOlliO corJIacyeTcfl c ?KCnep~MeH
TaJIbHOR /4/: 

I A (J<L.. ~da)}3Kc.~ (3) f A=t OJ4'))t IÕ
9 r9/3-~ (17 ) 

AMnJIHTy.n;a A CkS'~âo)ra:>py.n;OBReTBop~eT 3KcnepHM.eHTallbHI:lM crpanaue

HHRM: IA(kS-,?:tõt')J~JCC'" -c; 7xIO-8 r3B-1 /4/ • ITepet{.n.eM K BhltiXiClleHXiIJ 

BepoRTH ocr es taonaaoa k~)$ ~ e.+t.-. 

3. r.ªcnM~!<~.L3_~_~~_f:..= 

t', p-

kt. e-+

kfi 
. e+,-P+ 

PHc.3. [1011IJCHl:le .n;Hdrpdwbl IRCná..n;oB k~'}s -c e:«:. 

AMnm'lTY~ pecnaaoa kL.IS-f+e-onpe.n;eJI8Hbl .n;HarpaMMdMH aa pHc.3.
 

BI:lTIHmeM aH8.JIHT"IlBCKHe BUp8.lleHHR .IJ;JIil A ( ~}s -+ e'"r»
 
oi- h1e 

A(kl..-.e"'f-)t7A(k~-+rr) ~r (~6'7'.H.f + ~36·M.9)[u(p..)L·rs"l.f(p+)'2 

.,. a<"h'1e. I A(ks-.,f e-)=A(kg--ttrt)~..Hy[u(p-)v"(f'+)]. 
(18) 
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_____ --- ---------

3,n;eCh u (p-) ~ ifep.,.) - ,n;~paKOBCK~e 6HCnHHOp~ JIenTOHOB, M" u 11; 
(V -= f> P ) onpe.aeaeas fllOPMYJIa.MH /3,20/: 

M z: l''j'( tM.. -( + ~ _ ..!.-[2 p]: ! - ~.~ + ~2. + en~(1 + ~\-:t
rl y ~ 1_ i! ~ \" 2.. J 6 2.. .J 

(19) 
2. a 2. 2

+ .2.. en2..!!:!J< -+- 2 en m J<. en f + ~J Ynv (lv'l!!:!Y ~.2 L-o.l. ;,.,2. 2. -lo 2. 1-... i m'l. + -r
'''l. e: ,"/-< e 

2. 2 . 2. 2.. 2 ~l

+2(~-vfen:rb1(!- f:if)+P(- ::;j1
4' f4' ~ -1) a~et:J2(1//'im~ - 1)

~- mK mK.J 

::: ,'q'j'en 1-te _..!- T2.pt: {~~\ + CJi'2.+ el-,l"C1~~)+11g 
' 

(- ~ ,l 6~ i!- L:. c.. J 
. 2. 2. m2. m2. 

+ ~ ev.? ~K + 2 ~!;!.( fA,-z "~Z.] -1-2 h-/.' len mi + i'l + 
m~ me xV ~) 

2. 2 'Z. 2. m2. ] 
+2(~-~len~.~(1-~)+P(- m!) + 

(20) 

+ 't 12.!::?/ - i\2.a./'t-cIQ2(1/ltt;A-1) -íj!!!l .. ~!!:!l~-; 
~~mK 'J cf fr7K m~Y""}n'l. f 

", QJl.C-bj'V·/,,;i - f 

• 'K 

7
 

J'H)(. J
 

~ 2. 112 rrr;r;e i! ( I - ~h1l / h-1k r ; t1 rôc)- ~YHKnHSI CneHca/ 16/: 

. I 17ft
 
P{~)= 5- er,(f+Xt-) . (21)


• o t: 

Onpe;r;eJIHM OTHOCHTeJIbH~e BepOSlTHOCT~ pacnaaoa k1.lJ~ ~l+f.-: 

+ - - r(kt~rl-) _ .:!-(d..h1l)2/f_ qi)~.

B(~~f. T) - rl"1<'._!,)(4'JI"'l - 2 ;;rmj<'. V h1 (22)
 

. jq6o/Hf +q36H~J~ 

10 

;1", 
; 

:I 
~ 
j B (k -t>f+e-)= r(Ks~l+f.-):2. í olh1l )'lt_ 9h7~)'h11'1112
 

s r{K$~Ôt') 2 \~h?X l' m~ /. f .
 
(23)f 

I 

,t 
tIHCJIeHHHe SHall€HHSI [3 (J<~J '5 ~ E"e.-) npza e;r;e~~ B T"a6JIHue 2.i 

Ta6JI~ua 2. tIHcneHH~e SHalleHHSI OTHOC~TeJIbHHX BepoSlTHocTeR pacna;r;oBI 
j kL.,S. -. e+e.'lI
II , ------------,.------y---

I!
, 

Pacna.a 1 11 J L1'1 ~ 111' -J~ 8~~~-JB B::~-J .~K~~:p~MeHT5, i _ ~_ 10-5_' 10-5 10

I
 
j kl.. -. j-t'f.ft-13 ,1+ L10,4 I ,86.:t0, 43 

k~-:o e+ e
5 ,4+iIO,4 1,20 

-59 +t.44 5xl0-4 14xIO-4 <:40-55+ i 44 

30 i80kg~.fI+fI -57+ LIO'jl ,o 
43xl0-4 <8,5xI0 5 

ks~e+e ____J...-II8~44 5xIO-
4 

I 3,n;ec:D B t ' orrpeae JIeHa MHHMOR llaCTUl aMnJIHTy;r;~ pecnaza H R BJISI eTCR YH~

TapHHM npe;r;enOM BepOSlTHOCT~ pacna;r;a. ynbTaT BHllHCJIeHHH ~t'(~-'~~-) 

I 2PescorJIacyeTcSI c nOJIy4eHH~M B pa60Tax / 2/ . 

4. QdC~M!!!!~~ I 
~ ~ . Y,ll,OBJIeTBOpL1TeJIbHH8 3KcnepHMeHTaJIbHhl e ;r;aHH~ e HMeDTC SI TOJIb KO MR

! 

pacna.aa kk ~.JLt+Jf4-. TeopeT~4ecKoe aaaxeuae 8 (XL. --ft:.;u-)
! 
XOpOllJO coraacye r ca c 3KcnepMMeHTaJIbHHM • .uJISI pacnaaoa »: --- e-f e-

H k S' ----!lo c:1.- 3xcnepOeHTaJIbHO YCTaHOBJIeH~ TOJILKO BepXHHe rpaaaua 
BepOSlTHOCT ekl. Teo peTI411eCKH e 3Ha4eHHSI OTlI oc~TeJIbHblX BepOSlTHOCTeR 

B(kL. ~e+e-) ,8(K:J....JU-Ift)H I3(KS -- e+e-.J y;r;OBJIeTBOpRDT 
3Kcnep~MeHTaJIbHblM orpaHHlleHHHM. 

B HallJeM paCCMOTpeHHH aMilJIHTy;r;H ja cna.aoa k~Jg ~l+t.- onpe.ae
neH~ BHpTyaJIhH~MH nepexo.aeaa KO~ X , r.ae X:::?í o 

J ?') 2' / 
HJIH E- • YqeT !{X,U-B 3aHMO;r;eklcTBHSI npx Bbl4HC JIeH~H nepexo.aos k O->X 
OKaSblBaeTCSI cymecTBBHHblM. OCHOBHOR BKJIa;r; ;r;aDT MaTpHlIHble 3JIeMeHT~ 

oneparopa Q6 • rIoSlIlJIeHl18 onepar cpa a~ B 34xPeKTHBHOM nar panxaaae 
~. 1:. 

CJIa6HX B3aHMo;r;ektcTB Ht\ (2.) ocycJIOBJIeHO ;r;Harpa.W4olt "naarsaa" c 06Me
HOM·~ -dOSaRou H rJIllOHOM /17/ • .uJISI onpe~eJIeHHSI BeJIH4HHbI MaTpH4HliX 

3JIeMeHTOB onepar opoa ai .ItOCTa~04Ho nHTH napaaerpoa s A =1;25 r3B,~ m: = 0,28 r3B,. h1$ 0,46 r3B, f)R = _21 0 H jU =0,24 r3B, 4TOCI 

COOTBeTcTByeT 0<.3 (;tIJ:: " • ECJIH napU4eTpbl A ,)nu, Ms K BR 
onpe,n,e JIeHbI B l,{MKII, TO Bbldop f04EH HOp1dHpODKH -ir (j.-i) =1 OdYCJIOBJIeH 
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IIO! ICOBMeCTHHM paCCMOTpeHHeM pacna.aos k --f) 2. 'Õ ,K~ 2 f7í II K->~;f o i ' ripa me:..::I 1,4 r3B HMeeu /20/: / Aw(kJ.~jU".ftr)}:~02.1A({KL~.ftI:,M-)1. 
IIpn d s (;ti) =-I aMnJIHTY ~H pacnazos k ~ 2 Õ ,K---:> 2.91 B uo)teJlH I\M /5/ BeJlHtiHHa AhI,' ~)<L. -.JlI":}IJ MoxeT B03~CTH sa Cti er ' 
H J< --. .3 gr ,BhltiHCJleHHHe B KMKTI c 3<MleKTHBHHM JIarpaH:lKHaHOM CJIaClblX BKJIa)ta KBapKoB ~ H ~. 72 / . 
B3aHMo~eUcTBHU (2), cOrJIacYDTcR c 3KcnepHMeHTaJlbHblMH ~aHHhlMH c TOq-
Hocr sn JlYtiUle 30%. 

+ OClCY~HM coaee noapocno pacna.n k Lo ---"'./ti")'tI • MhI paccuor pena
 
pacnaa k~ ~p-+j1A- TOJIhKO xepe a ~Byx4>oToHHoe npoaexyr osaoe COCT OR
 11HT eparypa
 
HHe: k~ ~ t"If()ft--'J>~+jt/ - • AMIlJlI1Ty~a ~BYXt:POTOHHO r o xanana pacnana
 
HMeeT n opnaox O(e<. G-p ) • OCHOBHOn BKJla~ AaeT MHHMaR qaCTb aMnJlI1TY
 1. a) BOJlKOB M.K., 3ClepT n. H~, 1982,36, c.1265; Ebert D., Volkov
 

.n;hI A( (k~ ~.P+.JlA-) ,onpe)teJIReMaR aMnJlHTy~on pacnaza K~ --'!>ôt'. I
l \' 

M.K. Z.Phys., 1983, C16, p.205; Volkov M.K. Ann.Phys. (N.Y.),
! \.
Be~eCTBeHHaR xacr s aMnJlHTY,l\H ~BYXt:POTOllHO ro pacnana A'2:: (XiJ -z;..Itl"fjZl-) • I 

1983, 157, p.282J 6) BOJlKOB M.K. 3QAH, 1986, 17, c.433.
 

O)tH03HatiHO onpeaexena ~B~X4>OTOHHHMH t:POpMt:PaKTOplMH Me30HOB 'Jr0, I(
 
H ~ I • B OTJlHtiHe OT I /, A'l (k~ -"P+P-) ,BHtiHC JleHHaR B KMKTI,
 2. a) ~BaHOB A.H., illexTep B.M. H~, 1980, 31, c.~30.
 
He cO)tepxHT npOH3BOJIhHhlX napaMeTpOB. B paCloTax 118/ npOH3BOJl
 ~BaHoB A.H. Hp, 1981,33,1679; O) ~BaHoB'A.H., ~poH~KaR H.~.
At (K~....jU+jU) OClYCJIOBJIeH BKJIa)tOM ;marpaMMbl na pHc.4 c BHpryaJlhHHM 

H~, 1982, 36, c.220. 

I 3. MBaHOB A.H., lliezTep B.M. H~, 1980,32, c.796. 
JC4~ r- I 4. Part101e Data Group, Rev.Mod.Phys., 1984, 56, N 2, part lI. 

->)<0 .	 I JKLt 5. Kbbayash1 M., Maskawa K. Progr.Theor.Phys., 1973, 49, 

+	 ' 
jU	 ,-p+

Puc.40 nHarpaUMI:l pacnaaa KL. ~ p+-P- C BHpTyaJlhHblM nepexo.aou
-K" o Jt ok	 ~ V -!l> t ,r~e V =.P) w ~ Y'.

* o	 o 
nepexo.aoa J<°~V ~ d~ , r.ae V =: .fJW ~JlH !f «: IIpo~3BOJlh-
HhlR napauer p ~ BXO)tMT B MaT pHllHble 3J1eMellTH n epexo.aa k o ~ V o . 
Ilapaaerp o<. HeJIb3R t:PHKCHPO~Th B pacnaae kL, ~ 'r-r , nOCKOJlhKY 
MaTpHtiHhI;t 3JleMeHT nepexoaa k ~Vo~ '('it- oüpaaaerc s B HYJlh Ha 
xacc oaoã nOBSpXllOCTlf <poToHa. B J{M!{TI MaTpVltiHble 3J1eMeHThI nepexo.aos 

'*() o
K --") V ae ccaepsar npOH3BOJIhHhlX napauer poa. ~cnoJlh3Yj[ 3<lJ<peKTHBHbl~ 
JIarpaHlltHaH cnaosx B3aViM) ~e~cTB HR (2), MOXHO ncs asars , tiT o nepexo.ns 
J?o~Vo CHJIbHO no.aaanenu no cpaBHeHMD c nep exo.aaaa k°--f1 '71'0 , 

I( HJIH ~ I • Ilpa nOM oCllllH~ BKJla)t )taarpaMM na pac , 4 COCTaB
naer uene e 10%. 

KpoMa RaHUJla ki. ...... t* 't/"*-"..;t'"f.,M- B pacnaae XL. ~ #-1-JU
B03MOJIeH H )tpyro~ KaHUJI -: ~ w+ W---...;U~-. AMnJlHTY)ta 

A", (kL. -'-'JUj'uj, OOjCJlOBJleHHaR COCTOSlHVieM w-t W - ,n70MeJlCYTOti HHM 
HMeeT,nopll,nOK o (CiF ) /19,20,21 • BeJlHtiHHa Aw(kL..~p+.JlI-) 
CYllleCTBeHHblM 00pa30M 3aBUCHT OT Macc TRXenHX KBapKOB. B Mo)teJlH rMM /19/ 
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B011KOB M.K., ~BaHoB A.H., TpOI-1~KaJl H.~. j ·P2-86-401 
Pacnana KL,S~ f+f - D I(HpaJ1bHOH MoAe11H KBaPKo:b1: ne ~e11b 

Bbl4Hc11eHbI BepOIlTHOCTH cacnanoe KL S ... f f . Pac MoTpeH T011bKO AOMHHH
PYIOIUHH ABYX(j>OTOHHbI'1 K8H811 KL,s" y.y... l 'to f -. nOKa3aH , 4TO B aMn11HTYAe 
pacnana KL,s ~ y.y. AOMHHaHTHblMI.1 RDJ1RIOTCJl BHpTyallbHble nepexoaa Ko~ X, 
rAe X - nceBAOCKaIlApHblC Me30Hb! "o, '1 - n' 1-111101 cKa11RPHblH Me30H (/700/. 
Anil onHCaHHII nepexoAoo KO~X HcnOllbsoaaH 3~$eKTHBHblH J1arpaH*HaH ~11a6b1x 

B3al-1MOAeHCTBHH, HDHAeHHblH B CTOHADPTHOH MO,Qe11H K06aAWH - MaCKaBbI c Y4eTOM 
KXA-B3aHMoAeHCTDl.1fi. CJ106b!6 aepWHHbI nepeXO,QOB onpeAelleHbI 4eTblpeXKBapKOBblMI-1 
onepa'ropaaa Q l,2,8,fi,t\ • rAe Q 11 - InHHrBI-1H"-OnepaTop. MaTpH4Hble 311eMeHTbI 
onepaTopOD Q Bbl4HClleHbI D KHpallbHoH MOAe111-1 KBapKOBblX neTe11b /KMKn/. OCHOB
HOH BK11aA B nepexoau K 0 ... X ABIOT MaTpH4Hble 311eMCHTbl oneoaropa Q6' B KMKn 
MaTpl.14Hble 311eMeHTbI oneparopoe Q MOlKHO Bblpa31.1Tb TOIlbKO 4epe3 4 nap axer par. 

napaaerp 06pe3aHI-1A A l:I 1,25 r3B, IDu = 0,28 r3B, IDs::l 0,46 r3B, rÂe ID u 
H m s - Maccbl cocTaB11RIOUlI.1X u- H S-KBapKOB, H ,.,. = 0,24 r3B, rne Il - T04Ka 
HOpMl-1pOBKI.1, cBf!3aHHaR c KOHCTaHTOH KXA-B3aHMoAeHcTBHR !ls (Il). 

Pa60Ta Bbln011HeHa B na60pa~opl.1l.1 TeopeTH4ecKoH (j>1-13HKH OH~H. 

Ilpenpsurr 06bemmemlOro HHCTHl)'Ta anepasrx accnenoaaaaã. Dy6Ha 1986 

nepeBoA l.~,AYM6paHc 

Volkov M.K., Ivanov A.N., lroitskaya N.I, P2-86-401. 

KL,s ~ f+f - Decevs 1n Quark Loop Ch i ra I Mode I 

lhe pr-obab l l-l t l es of decays KL,s .. f
+

f 
-

are calculated. Only the domi
nant two-Iepton.channel KL,s ...y.y. ~ f+f- is cons l de r ed .. It is shown 
that the transltlons KO~X dominate in the decayKL,s"Y·Y· amplitudes, 
where X are elther the pseudoscalar mesons "0, '1 ,rI' or the scalar 
meson ((700). For descrlbing KO .. X transrtions the effective weak Lagran
gian, obtained In the standard model of Kobayashi - Maskawa with the account 
of the QCD-rntoractlon Is used. lhe weak vertices of KO ... X transitions are 
defined by f ou rvque rk operators Q 1,2,8,5,6' where Q6 is the so-called 
"Penqu ln!' opere tor , lhe matrlx e l emen t s of Q-operators are .calculated 
in the Chlral QUDrk-Loop Model, The leading contribution to matrix ele
ments of KO~X trDnsltlons comes from the Penguin operator matrix elements. 
In the CQL-model the Q-operator low-energy matrix elements can be ex
pressed in terms o f four parameters: the cut-off parameter A= 1.25 GeV, 
muc 0.28 GeV, mo- 0,46 GeV srid Ilia 0.24 GeV, where IDuand IDsare the 
masses of u- and D-constltuent quarks, and Il is a normalization point 
of the QCD-coup\ Inç constant ao (f'). , 

lhe investlgatlon has been performed at the Laboratory of lheoretiçal 

Physics, JINR.
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