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A H H o T a u rr H 

Paapa6oTaH M9TOa BhlqrrcneHHH ¢a30BhlX 06b9MOB ang aByx, 

Tpex, qeThlpex R IlHTR qacTHU. norpewHOC~b M9TOaa "B03pacTaeT 

C poCTOM qucna qacTHU 11,, 

He npeBocxoaHT 5%. 

H npH fl,.-= 5° , no-BHaHMOMy, 

// 



cl>aaOBbIM o6'beMOM H83bIBaeTCH aemflIHHa 

f(E,Mi.M:t•··· Mfi)= j d'f, jd({ .. j d"p,. 0( f;+ jfr .. + '/{)· 

S (i ,/Mt+ f.." E), ,. ... , ( 

sra11H10LUaHcsr cpyHKrmea nonHott aHeprm:r" ti:aCTHu £ H Hx Mace Mi . 

11/ 

3HaHHe cpaaoBbIX 06'beMOB He06XO,llHMO LllIH cTaTHCTHti:ecxoa TeopHH cl>epMH, 

IIO8TOMY MeTO,llbI HX BbI'IHClleHHSl. paccMaT.pHBaIOTCH B uenoM pH,lle pa6oT. 

B [I] BbI'IHClleHbI cpaaOBbie o6~eMbl LllIH cnyti:aH; KOI"Ll8 OLlHH 'IBCTHUbI HBlIH

IOTCSl aepenHTHBHCTCKHMH I ..q:pyrHe ._ YllbTpapelISlTHBHCTCKHMH I. IipHti:eM ,lllIH nocneaHHX 

He yti:H.TbiaaeTcH coxpaHeHHe HMnynbca. 

B pa6o-r~ [
2] Te :m: e caMbie cpaaoBbie o6'beMbI BbI'IHClleHbI c yti:eTOM coxpaHe-

HHH nonHoro MMhynbca. 

B pa6oTax [ 3] , [4] LlBHO Bbipa:>KeHHe LllIH cpaaoaoro 06'beMa, KOI"Ll8 Bee ti:a-

CTHUhl - YllbTpapelIHTHBHCTCKHe /c yti:eTOM coxpaHeHHSl HX HMnynbca/. 

B pa6oTe [
4 } noxaaaHo, ti:To cpaaoBbilt o6'beM / l / MO:>K eT 6b1Ti, .npeacTaaneH 

B BH.z::te. 

I"?, /2/ 
B pa6oTe .. --' c yti:eTOM IIOllytieHO paano:>KeHHe _fl no CTeneHHM, 

roaHoe B npHHUHI~e ,LlJISl BbPmcneHHH 11106oro cpaaoaoro o6'beMa, HO. Heyao6Hoe Ha-aa 

ClIO:>KHOCTHo 

B pa6oTeC
5J C HCIIOllb3OBaHHeM MeToaa nepeaana nonyqeH 

npocTolt MeTOLl: Bbiti:HcneHHH cpaaoBbIX o6'beMoB, ro.llHbili IIJ)H acex aHeprHHX £ . 
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HaMH aaeTCSI ripyroii: M9TOA, Bbl'IHC119HH5l, qJa30BbIX 061,eMoB, 6onee TO'iHblli H 

. yao6Hblfi npH MaJ'IOM 'iHCne rt, yqacTBYIOLUHX 'iaCTHU. 

IT. npe.anaraeMblii: M9TO.a 

Haw M9TOA 3aKitIO'iaeTCSl B TOM, 'IT06b1, Bbl'iHC11HB cpyHKUHH 

p ( E !'11 M~ .. . M ~) 
npH H9KOTOphlX 3Ha'i9HHSIX Mace Mo<,, aocnpon3aecTH 3aTeM BCIO cpyHKUHIO OT 

nepeMeHHbIX ML Ma_ ... M iv npH noMOLUH caoero poaa HHTepnon~UHH •. 

vf M9HHO, Mb! Bbl'IHC11Sl9M no T~'iHbIM cpOpMynaM, ,,·aaHHblM B 

nony'ieHHbIM HaMH ,ICM., npH11O:>K9HHe 1, cpyHKUliH 

{:., p (E, i, o, o, ... o) · ,., J. ( E) 

p ( f J 1/i, ¼, o, ... o) - ~fi (E) 
''----_:.., 

_p ( E, ¼, :/4, 1/3, o, ... o) ~ ~ (E) 

p .( E, i/n- J_ 1/ fv, if"'} :1i _p~ ( E). 

[2], a TaK:>Ke 

LI.anee, oqeaH.n:Ho,ao3HHKaeT Heo6xoaHMOCTh HafiTH cpyHKUIIH CK. {M1, M,t, -M1y) 
Iv 

K ':: i, .t, ... rv , 
H TaKHe, 'iTO 

H T.A. 

H TO11bKO 

n.C I( 

rt, C I( 

CHMM9TpH'iHhl9 OTHOCIIT911bHO CBOHX apryMeHTOB 

( 1, o, .o, ... : o) = o 

( ¼ , ¼ , o, ... 0,) = 0 

.,, C, ~ ( 1/ r., J 1/rv , .. . 1 / JC , 0, 0, . . . 0 )' ~ 1 

npocTefiwlIMII ClICTeMaMH cpyHKUHii, ·YAOB119TBOp51IOLUHMH 8THM ycnOBHSIM, SIB11SIIOT-

CSI: 

C == M1 M:1,M!, 
3 , 

(~ 1/r-1: MP - 't t 1/M~ + 9) 
o1..~r-, 
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= 3 ~- 1'1j . M~. M, I t.; j_/ 

= ;, ~ M 1 · M.,_ · MJ ( t · 7M.{, - g) _ 
. . o(, =J. . 

y (. V. ) ~- 3/ n M ci( 
, ~ .. 1 . 

=-3 3 
( Q, M.)( 'f 1/M~ -16) 

= J, t ( n M-. )(J"' 1/M.,,M,6 -g ~ 1/';"' +VS) 

= ( n M~)(Z: 1/M~M; Mr -j_ E 1/ Mc1. M;, + 
"''fo>t . ,1,,,f . 

. / -' . 

; t g ~ 1/ M°" -16) <,, 
/4.3/ 
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( ft Met} ( E 1/r1"'M~ Mt Mi - 1C~ 1/ M« M;, Mt+ 
c<.'>jS>f;;,,5 · ~c("'/'"'f> .. 

+ 9 ~ 1/M~M/' -/6 ~ 1/ Mo<. + ~5). 

. • / L(. l( ( 

.,/ r-, 

H eTpy,n:HO BH,a9Tb, qTO BbI5paHHbJe HBMH cpyHKUHH y,n:oBneTBOp5IIOT COOTHOW9HH5IM: 
It, 

z: f~ 
,< .. :I. 

(M,, M,t,··· M11,)-=t. 
/5/ 

"' 
3,n:ecb Mbl cqHTaeM ~- M.,.,=1 , qTo oaaaqaeT COOTBeTCTBYIOIIllill BbI5op llIKa-

"'"' nhI saeprHH. 

B KaqecTBe anpoKCHMaUHH cpaaoaoro o5'beMa .f' ( E, M,, M.,,, .. . M "") 

MhI 6epeM cpyHKUHIO j~ ( f, M 1, M.i,, ··: M,1), onpe,n:eneaayro TaK: 

9 ( E, M,, M~,··· M11-) ~ ·{£ f ,}M,, 1'1~, ... M.,,) [f. (E)J13}'f. · 
"'"' . 1$ I( /61 

. B eHny /5/ H Toro, qTo ace cpyHKUHH P,, { E) ,, K = 1.; ~, ... 1'v npH £-,. 00 

. - ~ I( 
eTaHOB5ITe5I O.rtHH8KOBbIMH, jJ B ynbTpa-penSITHBHeTeK~M enyqae rrepeeTaeT aa-

BHeeTb OT Mace, KaK H ·nonaraeTeH _cpaaoaoMy o5~eMy. ¢>yHKUHH11.~(EJn·pHE-i eTaHo

BHTesr 6onblll9 Beex oeTanbHhIX; II08TOMY, ytrHTbIB85I /4/, M02KHO BH£t9Tb, 'ITO cpyHKUHSI_ 
,_ .P B H9J?!nSITHBHeTeKOM enytrae HMe~T npaBHnbHYIO aaBHCHMOCTb OT Mace qacTHU 

-v· n ·(Mo(} 1/~ [1.J • AaanorH'lHbIM o5pa30M o5ecnetrHBaeTe5I 
. ol~f . . ~~ 

npaBHnbHaSI a·aBHeHMOeTb uepenSITHBHeTeKoro ,npe.zi ena .P . . OT Mace H. B TOM 

enytrae, Kor.n:a Maeehr :qaeTHU paBHhI aynro. TaKHM o5paaoM,noMHMo 5aaHCHhIX 

cpyHKUHft HHTepnonSIUlUI no,n:KpennSieTeSI y Hae no.n:r-oHKO:li .ft K H3B9CTHbIM aepe

mtTHBHeTCKOMY. H ynb-i:papenSITHBHCTCKOMy. npe.n:enaM. 

C llOMOIIlbIO paano:meanft, ,n:aHHbIX B pa6o;e [
21 ·H nonyqeHHbIX HaMH, 

no..n:C!UtTanH ~a6nHUhI ¢yHKUH:l; ··J- (E} , KoTopbie eBSiaaHbI e · fJ (E) .. . . n. K . n, F1< 

:-:· 

Mhl 

;\ 

j 
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COOTHOWeHHeM: 

Jn.-v 
(tt~-Y).' E /7/ 

(.3ti--Y)! .(th--1}/ (.i~-!l).' 

( cM. Ta6nHuy N2 1 ) • 

Haweit OKOH'laTenbHOii: cpopMynoii: SIBmieTCH: 

C ( M, 7 Mz,··· Mn.) onpe.aeneHbI cpopMynoii: /4/, 
3.aecb K09qlqJHUHeHTbl 

Mi1.,-= m«-/ ( ~ m.,i ), 

. x-...E/(F. in,);_ 
11 I. 

11, r.. ~/2 
cpyHKUHH [ t,,f 1<, ( X}] 71 aaxo.aHTCH H3 Ta6nHUbI I , 
a~ - 9TO 'IHCneHHb!il: MHO:iKHTenh, BXO.aHlllHii: B qJOpMyny 

ilnH oueHKH norpeWHOCTH MeTo.aa HaMH npoBe.aeHO Cp'lBHeHHe_ 

9 ( E) _MI' M.,_, / •.•• ) • Bb!'IHCneHHOrO no cpopM_yne /6/, C TO'IHb!M 3Ha'leHHeM' 

cpyHKUHH f ( E, _M:j, · M.1.,-• . .) , Haii:.aeHHbIM. no cpopMynaM {'2] H npHno:iKemrn 

.anH aeKOTOpbIX aHa'leHHii: E H M~ .anH .aByx, Tpex H nHTH 11acTHU, 

/cM. Ta6nHUY !.!J. 
CpaBHeHHe .aaeT OCHOBaHHH C'IHTaTbj 'ITO ecnH MaCCbl mo6bIX LlBYX H3 

yqacTBYlOlllHX qacTHU He paanH'laIOTCH 6onee qeM B 10 pa3~ TO Haw MeTon, npH 

1111cne 'laCTHU .ao nHTH BKnIO'IHTe,nbHO) nae.T. norpewHOCTb He 6onee 5% /npH 11,, =2 

MaKCHManbHaSI 06Hapy:a<.eHHaSI HaMll 1i"orpewHOCTb MeTona - 2,2%; OHa .[lOCT!f:r'"aeT

CSI 
I 

KOr.aa Macca 0.[lHOii: ll3 qacTHU /tt,i CTpeMllTCSI K Hyn10, a nonHaSI 9HeprllSI 

cTpeMllTCSI K Macce · noKoSI ltv1t, BTopoii: 11acTHUbI Ta~, 11To E ~ Jn-.t ~ 2 m,) 

_111. n P ll M-9 P 

B -Ka'leCTBe np0:Mepa npHMeHeHllSI M9Tona no.[lC'lllTaeM cpa30Bbiii: o6oeM c0:c-
" "\ >', ~ - , 

TeMbl HyKnOH -!7/- Meso11: npll . .UBYX 3Ha'leHHHX KllHeTH'leCKOii: 9Heprllll 

T = IOO Mev 
' :I. .- . .'.' ' . mt-=- l'fO Nev; mN = gt(Ol'1ev; ·M=tn1r-tln-.v=l080 MW 

B nepBOM cny11ae Ej:. ·~ + M,= 1180 Mev; x:t: £1 /M: i,09:lS 

H • BepeM c11enyrom0:e aHa11eHHH Mace:. 

BO"BTOpOM cny11ae EJ.-=-/2,gOMev; x.i=-1,fiS'. 
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Llanee f:c9
10 

(\-i) ,._ ~. 9G6; lc9,0 (x~ - J) = T, ~ 6-:/-. 

no 3HaqeHHHM ecg11, ( }( -1) H3 Ta6nHUbI I HaX0LlHM: 

i{ fcq [f (x1P = ~ 1i:i .1{ tea [J ( xt )} -= 1 "/-?,(, 7° (110 -t, L . j . }J 410 l t ,/ I 

¾ f,oJ,o. [~~ (x~)J ~ I, Y!J 1i 

.. [J (x
1
)1 ¾= 0, /32,S 

t 1 'J 

[f (xi)}~= O,£t'l 
2. 1 

¼ &9,
0 
[f .(xJ]= I, 1,119 

..... · 11 .. , . 

[
1
/2 yx,)} ¼= 0i5Y5 

L-1 ( )]·~ .• ' . ... "-i .~ C?,659 
it .t 

Tenepb no.ncqHTaeM K09cpqrnuHeHT .t,c,t no <pOpMyne /4.1/ npH l'1 ==- m1i -1 M -
::: 0,130 j Ml,= o, 91-0; HaXOLlHM J,C,J, = OJ.1151; 2,cl 
npowe nony-<rnTb Ha·/5/: C

1 
=-'1- .. C : 0 5'19 :t. . . ... .t . , • 

nocne 9T0I'0 no <pOpMynaM /6/ H /7 / H8HLleM 

'l { E, In,~' in.,,)~ ¾ E. le, (.:1,/~ .c. (f, r~] 3!" 
OTCIOLl8 

f (E.1, ~,;,m_,,,)=3,95"·10
11 {Mev)~ .~ 

-< .·. . ''·r ·J~ J E ,-, .m-Ji", ht-vt)= '£ 8 . JO Mu • 

· B aaKnIOqeHHE! Bbipa:>KaIO 6nai::-oaapHOCTb npocp. M.A. MapKOBY, n.A.t.Jyaoay, 

B.vJ.OrHeBeUK0MY H r.vJ~Konr:,moay 3a OK~3amiyro noanep:>KKY H ueHHYIO K0H

cynb-i:?UHIO,. 

• ABTOp n~H3HaTeneH 'TaK:>K.e .. KonneKTHBy. pacqeTH0I'0 6IOpo, PYK0B0UHM0MY 

r .vJ • Konbl1IOBbIM1 aa BbIIl0nHeHHe qJ1c1IeHHbIX paCqeT0B H B.M ,MaKCHMeHKO - 38 

..--,· npeaocTaBneHHYIO B03M0:>KH0CTb 03H8K0MHTbCH C p~6oTofi [
2

] no. ee ony61IHKO- . 

B8HHH, 

.'-
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"' . 
.Um1 BwrncneHHSI ,cl:>YH,KUHtl: n- fl(.. ( E) npH f- 1 ~ f 

aoBaHbI paanom.eHHSI, nony<IeHHbre B pa6oTe [2} . npH E ·d '< i 
nom.emrn CTaH0BSITCSI Heyao6HbIMH, B CBSl3H C tieM HaM npHwnoc:6 nony'IHTb paano-

m.eHHe cpyHKUHtl: . _p ( E, Mt, MJ.. ... } no cTeneHSIM f -1 , .Unsi aToro, B cBoro 
---

oqepeah, npHU1nocb nonytIHTb npeacTaBneHHe cpaaoBoro o6oeMa p 
' 0,llH0KpaTH0I'0 K0HTypH0I'0 HHTerpana. 

A. npeo6paaoBamre HHTerpana /2(. 

B pa6oTe [2] Bbrpam. eHHe /2/ npencTaBneHo B BHne: 

- --+"" iE. . --

A.I, f ( E.M .. )- } ::: -(.0, M,.')-}dxj ,Jir. e '(<+~) ~ 
- co . -if. 

BbrpameHHe A.l.• MO:>K.H0 aanHcaTb TaK: /o6oaHatiaeM v"' = r1r1./ EJ 

P= : .:: (¾ErE vn-v? ~ •. j rJxjdy · e i (a~J. 

A.2. ~ { H/1(?.J)~ -/ii)- 3/; }._ 

/J 
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~ - l ti'. J.. [ j2. (;, t) + j'(1 (it)]= z . V 3/i :Ji ( z I:) · 1/t . 
no.ucTaB!iB 9T0 B I A.21, nony-qaeM 0K0H'IaTenbHyro cpOpMyny: 

.. 1i d . !,1i-1t IH ( .) >t, . · 

f {E, Mt, M,, .. -) = i ~•2 ¼E E 'U, /A.3/ 

-too- il 

U"!!!_ if(/ J elf. ~ r~1:J. rr { 1T/ ,1 {.t.}f~µ lJ ))~J-
/l . 1: 4 If- z I L li Iv ( ' ,(_ c,(.. . -

. -oo-iE. _ ,l.:J , 

r.ue 

_ Rt! 9., i11,-.5jdt: ;,. ( l) ·n.-n, { 'fr! H r~(v 1:) JJ;} · 
- /l J. ~h-,t. Ji ~ J. . • 

. . C ~=1 

B. Paano:lli: SH!ie <pYHKUlifi j { £ 1 /VJ1 ;'/"I~···} no CTenemIM E '." 1 .• 
no.ucTaB!iM B I A.3/ . ~. 39½ t) .. 
• ;½ rt/1( Yt} ~{2,1/v1,)•~ i ( 

1 

y-v ,. [. ( ¾, -¾; - %i vO, 

r.ue 

00 

~~ (¾,-¾ ;x)~ [ 
1( .. 0 

r ( %-r~)r(-¾ 11 
r ( 57~ r (-1/~) 1v 1 

K 

X (cl'f. _{6] ). 

nonyqaeM ·.ri-3 . o/z ,: J3/y n- ,i;. . ,¾. Oo 

U• f1i(. 2 r e . n v, Z _
0 /l d.=t K.

1
,f<.t ... K"-

. 1(1< 
tT 

e 
.,t, r.. 

.-+oo-it . - Sn .:.1<. +Z. ·tvt-·- ---
Qr . a, K •• • • • a, K 11 j . . t ~ - ,,,,( (t) •, • . · dl . e J

1 
• 

K I< 1<,i ' · V IV. %···· })~ • 
i. ,. -~-,l 

IB.1 I 

IB.2/ 

I 
I ' ' :1 

~ -~ ,.. 
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K.l.-

. i3 /B.1/. ~K - KoacpcpHUHeHT npH 

viHTerpan B /B.2/ BbI'IHcm1eTcs:1 aHanorH'IHO [a] (cT-1)742~--c Hcnon~aoBa-

HHeM- KBa,npaTH'IHbIX TO)K,necTB .nns:1 rHnepreoMeTpH'leCKHX · cpyH~UHA [
7] ero. · 

/B.3/ 

IB.41 

/B.5/ 
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B CnY'rae, K0J:'.lla e H3 o6ruero trncna HMelOT HyneBy!O Macey TT0K0H, B. I A.3/ 

C00TBeTCTBY!OWHe cpyHKUHH V .e, If :z.) (v t) cne.ayeT aaMeHHTh Ha 't It ~ ; 
BMeCT0 /B.4/ H /B.5/ 6y.aeM HMeTb 

. tr ( ,\ 111, 3/. 
, · S'11,,-e-tl · tt.+3-e L,:; Yn-'I; ·.· ( n · V. 1~) U = 9., 2. 1f ~ e ~=, ,;., 

I 
. I( 

a,"1 a;/1:2. .. ~. ctt<.., (-) 
V, K1 V. /C..i, V KHI, r., 
i .,, .... rn,)., 

(1- v) s11,+3e;~IC·-s-

r ( 3M, -t-.;e; :.,1r, -!, ) 

p (·¾·. - 1./; Sn,,+ 3t+J.,1e,-!, . 1~ v ). 
!J., I z , . I J. ~- J .t, 

IB.61 

( 
. .te Jn--e-3 n-/ m, ¾, ~-s-

9 E, M1 , .... Mm, 0, <J .. )= fl (i1,) z ( 'fa~ 1CC fvl~ ') ( E-M) '-' 
, .·. £¾-r(s"+ie-?J) 

L ~<, .:.'a,,., (-) K (E-M} Kr ( Sn+:e-9 
~ t···· VmKm~.IC E/(r (Sn.+3:-3+.tl<) 

/B,7 I 

tP, (¾,-¼; S'n+dt-3+2K 
. . z ) 

E-M) 
.tE , 

a.aecb hi, 

in i:: 11, ~ e . . , fC= ~ J(; . 
ti.:/ 

l.fTo6bI nonytIHTb cpopMynbI .anH BbI"IHcneHHH. HHTepecy10ruHx Hae cpyHKUHH 0CTaeTCH 

Bbin0nHHTb .llHcpcpepeHuHpOB8lJHH B. /B.7 I. Onpe.a enHM 'IHClla / C00TH0me-
. ,. <f (tt,1 

imeM f-i · · .. . 
p . 

( dv/ )iv(E-M) ··(¾.:.. 1/ . . E-1'1). _ 
. _ /iE E 3/• ,_F; . .: , ·. /J , / 1 ;, E - t-,- .,,; 

(¾JP (-¼~si)P {E-~) p 

( /:. n) P p ! ! P E P.,. ¾ 
= (r-1 J(t-~J .... (1-1i-J · 

('/4,+t)(i/4-t~J. ... (½-t1i-) 

"" r 
p:cO 

tf (11,) 

.p . ' 

/B.8/ 

·;..J 
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3J:l9Cb _(J.r )p =.o(, (,lfi) , ... (I., tp-1) • 
(n-) . . . . 

lf ynoBneTBOpSIIOT 0'19BHUHOMY COOTHOlll9HH!O·: 

p 2p 'f :~! -( p- ff,- ¼) <f _(~) = f (h+I) 

H COOTHOlll9HHJO: . p . p 
tO (ntl) - cfJ (n+1) - . ( ) iP (n-) 
1 p+r · 1 p - 1t,+f 7 p , 

KOTopoe Bec6Ma yno6HO nnH HX Bhl'IHCneHHH. 

noncTaBHB IB.81 B /B.7 /. nonyqaeM OKOH'laTen·baoe Bbipa)KeHHe: 

!> {ft+e}-s 
(E-1'1) Jv 

I{ . 

(-J cil( : .. a,., 
i "m 

~K M/t ... M~m r ( J_fn+;J-3 .,.·K) 
3necb 

) 
~ ( ¾,)P e J-11- )p 'f /.,,) X P 

F'neK (x - ;:o (*tH+K)p p' r¾>11.w 
Ba3HCHbie cpyHKUHH .f. ( E} nonyqaJOTcH, ecnH B cpopMyne /B,9/ B3HTb 

. Ii, hf, 

M1 = M~ =- •• , 1'1,,,,,, = i I In- • 
g =- l; a,1' ll-.e ... a.k-

in- K, K1 -tK,i,+ •. , Km= I< 1. ;:.. · "'• 

1 
Mb! 3aT.eM y)Ke MOI'nH. HCllOnb30BaTb cpopMyny 

CocTaBHB Ta6nHuhl 'IHcen 

H cpyaKuHA Pne1<- (i<} 
nnH BbI'IHcneHHH cpyHKUHii • _R { E) npH Manh1x· 3Ha'leHHHx napaMeTpa E- 1; 

. . If. h1, I 

npH qonblllHX 3Ha'leHHHX aToro napaMeTpa pacqeT npo~onHncH no cpopMynaM pa6o-

TbI [ 2]. t nnH KOHTp~nH Ha K8)KJ:l0il KpHBOll ··· .. J: ( E) on Ha TO'IK_a· ll~LlC'IHTbIB'a-·. 
II, In, . . . 

nacb o6oHMH cnoco6aMH. 
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TaonHua 1 

B Kpafiaefi Jl8BOfi K01IOHK8 yKa38HbI 3H8'18HHSI ~/O (t-.t)\ _ · , 
B OCTanbHbIX npHB8,ll8Hbl COOTB8TCTByIOLUH8 3H8'18HHSI cpyHKU~M:¾ ft,~,o (~., (~}r) 
naa 'l'.Hcna, CTOSILUH8 H8,ll KOlIOHKOA, ,ll8IOT 3H8'18HHSI 11,, H " C00TB8TCTBeH-

' 
HO, aanpHMep, K01IOHK81 aan KOTopoa CTOHT 4.3 ,aaeT 3H8'18HM8 cpyHKUHH/ · 

¼ ~~,a [q~ (x)] • M e:>K,ay CTpOK yKa3aHbl pa3HOCTH ,lllISI lIHHefiaoa 

H HTepnomIUHH. 

LJ{f-l) 2.I. 2.2 3.I 3.2 3.3 
~-'' , , 

- ., I 

4 413 · 2 70 2 8I3 l 658 3 663 2 '556 
\ . , 6It 15 153.- . 107 62 
75 874, . '673 566 770 618 

60 15 153 105 62 
80 934 688 719 875 660 

58 15 -152 104 62 
85 992 703 871 979 742 - 57 ·14 - 150 104 . 61 
90 l 049 717 3 021 .. 2 083 803 1 

56 14 I48 -103 60 
95 105 731 169 186 863 

..... 55 14 147 IOO · 59 
I 00 160 745 316 286 · 922 

54 IS 145 . 98 58 
05 214 760 _461 384 980 

53 14 141 96 - 57 
IO 267; , 774 . 602 480 ·l 037 ; 

52 14 139 95 57 
------15 '-· - _319 1 788 741 575 094 

I · · sr· 14 137 92 56 

v,, 

-~ 

.. ~ 



2.I 2.2. 3.I 3.2 3.3 
-

(802. 20 JJ70 'J 878 I 667 I 150 
49 - 13 . _ IJ5 : _ 90 55 

25 419 815 .2 013 ··757 205 
46 12 lJI 87 53 

JO 465 827 144 844 258 
45 12 126 85 51 

35 510 839 270 929 309 
43 12 123 - 82 49 

40 553 851 393 l Oil 358 
41 12 -120 79 50 

45 594 863. 513 090 408 
38 12. 116 75 47 

50 632 875 629 . 165 455 
37 II 110 72 45 

55 669 886 739 237 500 
35 II 106 68 -.,_ 43 .. 60 704 897 845 305 543---
32 · IO 102 · .65 41 

65 736 9ff7 ,947 370 584 
JO 9 - 96 61 39 

70 766 916 I 043 '431 623 
28 8 .. 91 58. 37 

75 794 924 134 489 660 
25 8 86 53 35 

80 819 932 220. 542 695 · 
- · 22 - 8 80 49 32 

I 85 I 841 1 940 I 300 ·1 591 I 727 . 21 7 74 46 30 
. 90 862 947 374 637 757 

19 6 69 43 28 
95 881 95.3 443 680 · 785 

17 6 63 39 26 
0 00 898 959 507· 719 8II 

. 14 .. 5 59 35 23 .. 05 912 964 566 . 754 834 
13 5 53 32 21 

IO 925 969 619 786 855 
II 4 48 29 . 20 

15 936 973 · 667 815 875 
9 4 44 25 17 20 ~ 945 977 . 7II 840 · _ 892 
8 39 22 15 

25 953 980 750 862 907 
' 8 .3 . 35 20 13 

JO 961. 983 785 882. 920 
6 JI.·. 18 12 

35 967 986 816 900 ·_933 
6· 27 16 IO 
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/' 

~.I 2.2. 3.I 3.2 · 3.3. 

-- r 988 
....... - ."\" 

40 I 97J 1.843 I 916 \ 943 
4 2. 24 13 9 

45 977 990 867 929 952 
21 II 8 

50 980 991 888 949 960 
I9 . 9 7 

55 9BJ 992 921 957 967 
15 . 8 -··• 5'. 

60 986 993 957 972 972 
13 8 --·5 

994 65 989 934 965 977 
II 6 4 

70 990 945 971 981 
9 6 

75 991 954 977 984 
8. 5 

80 993 962 982 987 
·7 

.85 995 969 985 990 
5 

90 996 974 967 992 
5 

95 997 999 979 990 ~93 
( 4· 

I 00.- A 983 992 994 

IO 989-- 994 
' 

20 992 
/ 3 o 

I '-( 0 .. _,. 
:. ,

14.I 4.2 4.3 4.4. 

2 70 7 920. 5 380 4 534 3 448 
- ·. 249 .. 200 1 153 109 

75 6 169. . 580 687 555 I 

248 200 152 109 
80 417 780 839 664 

246 - 198 152 108 
_85 6_63 978 991 772 

245 - 195 ., - 148 107 
90 908 · 4 173 3 139 879 

242 193 . 147 106 · . 
95 5 150 366 286 985 

237 191 • - 145 104 

~ .. ·~-

.,. 

✓ 

/ ....... 



4.1 

I OU fJ87 
235 

05 622 
230. 

IO 852 
_ 228 

15 4 080 
223 

20 303 ' 
219 

25 522 
215 

30 737 
209 

35 946 · 
_ . 204 

40 J 150 
198 

45 348 
192 

50 540 
185 

55 725 
178 

60 903 
. _ 172 
65 2 (175 . 165. 
70 ·240 

155 
75 395 . 

145 
80 540 

138 
'85 678 

lJO 
90 808 

122 
95 930 

114 . 
0 00 l 044 

106 
05 150 

99 
IO · 249 

89 

4.2 

\/ 557 · .· 
. 188-

745 
184 

929 
_ ·180 
3 109 . , 

.. 175 
284 

174 
458 

I70 
628 

165 
793 

159 
952· 

152 
2 104 

147 
- 25I . 

143 
. 394 

138 
532 

131 
663 

124 
787 

114 
901 

- 109 
l UIO 

10'.3 
113 

95 
208 

U9 
297 . 

82 
379 ·, 

74 
453 

68 
521 

61 

17 

4.3 

-3;431 
143 

574 
141 

715 
_ _ 138 

853 
134 

987 
.- IJI 
a 118 
~ . 128 

£!46 
I2L~ 

370 
I20 

490 
116 

606 
III 

717 
107 

824 
102 

926 
- 97 
I 023 

92 -
115 

86 
201 

82 
283 

76 
359 . 71 
430 

66 
'496 

59 
.555 

54 
609 

50 
659 

45 

4.4 

2 089 
I0J. 

192 
· I00 

292 
IOU 

392 gr 
489 

95 
584 

94 
678 

91 
769 

88 
857 

86 
943 

_ 83 
1 026 . ·--·-

80 -
106' 

77 
183 

7'3 
256 

69 
325 

66 
391 

.61 
452. 

. 57 
509 

54 
563 

- '·50 
613 

~6 
659 . · 

l~2 
701 

- 38 
739 

34 
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4.I 4.2 4.3 .4~4· 
'- -I 338 ·- . ....,,,,-

15 , . 562 .1 704 . \. 77'3 
80 55 40 JI 

20 418 637. 744 ·. 804 ·. 73 -49 35 27 
25 491 686-. 779 831 

66 44 . JI 24 
30 557 · 730 810 855 

60 39 28. 21 
35 617 769 838 876 . 5'3 35 25 19 
40 670 804 863 895 

47 30 2I 17 
LJ5 717 834 884 912 

41 25 19 . ·14 
50 758 .. 859 903 926 

37 23 16 I2 
55 795 882 919. 938· 

32 19 13 IO 
60 827 901 932 948 

25 I7 II 9 
65 852 918 943 · 957 

24 14 · IO 8 
70 876 932 953 965 

. -' . 21 II 8 6 
75 897 943 961 971 

16 IO 7 5 
80 914 953 968 976 . 

15 7 5 4 
85 928 960 973 980 

12 .7 4 
90 "940 967 977 983 

II· 6 3 
95 951· 973 980 986 

.-9 5 
l 00 960 · 978 984 98~ 

IO 973 - 985 990 ._993 

20 982 '~ F 990 994 

30 988 

40 992 

~ ~ 



2 70 

75 

80 

65 

90 

95 

1 00 

05 

IO 

15 

20 

25 

30 

35 

40 

45 

50 

55 
60 · 

65 

70 

75 

80 

5.I 

9 734 
_ 343 
8'077 

340 
417 · . 

337 
754 

_ 334 
7 088 

··329 
417 

325 
742 . 

320, 
6 062 

315 
.377 

310 
687 

304 
991 

299 
5 290 

292 
582 

286 
868 

- 278 
4 146 .. 

. 269 
415\ 
· 260. 
675 . 

251. 
926 . 

242 
3 168 

232 
400 

· 221 
621 

209 
· 830 

197 

5.2 

. 8 995 .• 
-, 294 
7 289 

293 
582 

290 
872 

_ 2 · 287 
6 159 

284 
443 

281 
724 

277 . 
5 ,oor 

272 
273 . 

268 
. 541 

262 
803 .. 

. 257 
4 060 .. 

251 
JII 

247 
558 

240 
798 

_ 232 
3 030 

223 
253 

215 
468 

2/J/ 
675 

198 
873 

188 
'2 061 

179 
240 

168 
408 '• 

157 

19 

5.3 

6 305 
248 

553 
246 

799 
244 

5 043 
241 

284 
238 

522 
234 

756 
230 

986 
_ 226 
4 212 

222 
434 

218 
652 

213 
865 

_ 208 
3 073 

203 
276 

196 
472 

189 
661 

182 
643 

_ 176 
2 019 · 

169 
188 

160 
348 

152 
500 

143 
643 

134 
777 

125 

5.4. 

5 408 
202 

610 
200 

810 
_ 198 
4 008 

195 
·203. 

192 
395 

189 
584 

'186 
770 

183 
953 

180 
. 3 133 

177 
310 ,,~,
- 173 
483 

5.5 

- ' 4 332 
157 

489 
156 

645 
154· 

799 
152 

951 
151 

3 102 
148 

250 
146 . 

396 
144 

540. 
143 

683 
140 

823 · 
137 

960 . 
170 

-653 
.165 

818 

_ 135 

158 
· - .. '976 

_ 152' 
,t.128 

147 
275 

142 
417 

136 
553 

129 
682 

123 
805 

115 
920 

- 108 
I 028 

IOI 

2 095 
131 

226 
127 

353 . 
124 

477 · 
118 

595 . 
113 

·. 708 
109 

817 
105 . 

923 
100 

·1 023 
95 

117 
89 

206 
82 
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-5.I 5.2 . 5.3 5.4 5.5 

T 85 2.027 2 565 
148. 

2 902 l 129 I 288 
186 I 019 

117 96 76· 
90 213 7IJ 225 364 

175 "138. 109 80 7I 
95 388 851 128 · 313 lf35 

164 128 102 30 66 
0 00 552 979 230 393 501 

152 117 93 73 61 
05 704 l 096 323 466 · -562 

142 108 BL~ 67 55 
IO 846 204 4rrt 533 617 

130 · 98 .. 75 61 50 
15 976 302 482 594 667 

119 89· 68 55. 45 
20 I 095 391. · 550 649 . 712 

IOo 80 61 49 l¾O 
25 203 .. 471 611 698 752 

99 ✓ 72 55 43 35 
30 302 543 666 741 787 

90 64 48 38 . 33 
JS 392 607 715 779 820 

80 57 42 34 28 
40 472 664 757 813 848 

'72 50 37 29 23 
45 544 714 794 842 871 

64 · 43 33 24 20 
50 608 757 827 866 891 

57 37 28 21 18 . 
55 -.665 794 855 087 909 

49 33 24. 19 . 15 
60 · ?IL~ 027 879 906 924 

42 28 20 r 15. 13 
65 · . 756 855 899 921 937 

· 37 24 I7 14 .IO 
70 793 879 ·916. 935 ·947 

--·•·- 32 20. 14 12 9-
75 825 899 .• 930 947 956 

28 · I7 ·. 12 · 9 7 
80 853 9I6 .. 942 956 963 

24 14 IO 7 7 
85 877. 20 930 952 .. 963 970 

I:3 8 7 6 
90 897 943 960 970 976 

18 11 8 6 4 
95 915 954 968 976 980 

15 9 5 4 3· 

....... 
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5.I 5.2 5.3 5.4 5.5 

I 00 930 963 973 980 983 
IO 953 976 982 987 988 
20 '968 983 987 990 993 
30 977 

40 984 
:.: 

. T a 6 n H u a' IT 

B nepaoM cTon6ue yKaaaHbI aHa'leHHH napaMeTpa [( Z M"'-) / E] 7 
B OCT8llbHbIX CTon6uax npHBe,lleHbl COOTBeTC:r;'BYIOIUlie' 

0

3Ha'!eHH5I OTHOllleHH5I 

'JS (E, M1 , M,._, .. ··-J/ j (£, Mi I f11,} .lllIH cne.!lYIOillHX 11Hcen 

11 acTHil H COOTHOllI9HH8 liX Mace: 

t..{ liClIO '18CTliil COOTHOllleHHe Mace 

E 2 IO:I 
A 2 99:I 
B 3 3:2:I 
r 3 IO:I:I 
.u 3 IO:I:O 
E 5 IO:I:I:I:I 
i 5 IO:I:0:0:0 
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A B- ... B r .n. E iK 

0,99 0,988 

0,97 .0,983 

0,90 0,995 · 0,990 I,OOI I,005 I,005 I,008 

0,80 0,987 I,OOI I,OIO I,007 

0,70 0,989 I,003 I,OII I,009 

0,60 o,99I _ r,002 I,045 I,OI3 

0,50 0,992 

0,40 0,994 
+ 

0,30 

I,Odf I,OIO I 007 
. ' I,043 I,015 

I,OI5 

I,OI3 

PyKODHCb' nocTynHn a B Ha.aaTenbCKHii OT.aen 
23 cpeapamt 1959 ro.aa. 
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