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PaccMOTPHM 3aAa4y BW4HcneHHH ce4eHHH peaK~HH 

A+il-+X, /1/ 

rAe A 1-1 I3 - flAPa, a CHCTeMa X He COAepmHT HOBbiX 4aCn1~ nOMHMO 
HyKnOHOB flAeP A H l3. 

CornacHo npHH~HnaM 3AKoHanbHoro npH6nHmeHHH ce4eHHe peaK-
~HH /1/ AaeTcH swpameHHeM 

d a p2 "' I <I 12 
--"" --- k J fi (q) • 
d!l (217 )2 f 

121 

->-> • A B 
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2
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Hble /KOHe4Hble/ sonHOBble <!>YHK~HH HAeP A H B; y (b)- aMnmnyAbl 
ynpyroro NN-pacceHHHH s npeACTasneHHH npH~enbHoro napaMeTpa; 
I s i I , !?i ! - npH~enbHble KOOPAHHaTbl HyKnOHOB HAeP A 1-1 l3 cooy
seTcTBeHHO. 

npH Bb14HCneHHH Ce4eHHH /2/ TpaAH~HOHHWM HBnHeTCH HCnOnb-
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y(b) =Cs e -nb2 /6/ 

C y4eTOM np~6n~meH~~ /5/ ~ /6/ 06~~~ 4neH P~Aa /4/ MOmHO 
Han~caTb s B~Ae 

T -+ T 2 
N exp 1-x Qx-2bo x-2b C }dxdb. 171 

.... ~ _,. ....... -+ 
3AeCb X=(si 1 ,si

2 
, ••• ,Sin,ri ,r 1 , ... ,r 1 ), rAe 

ls1 lA ~ lr1ls- sbr6opK~ ~a M~omecTs~ seKTopos 18\lA ~ 1;1 Is; 
b - np~L.~enbHbl~ BeKTOp; C- CKan~p; 0 - K03<!><!J~I..I~eHTbl MaTp~l..lbl 

-+ -+ T T BeKTOpOB Si ~ r i ; Q - C~MMeTp~4Ha~ MaTp~l..la; X ,0 - TpaHcno-
H~pOBaHHble MaTp~l.\bl. An~ onpeAeneH~~ CTpyKTYPbl Q, 0 , b YA06HO 
~cnonb30BaTb noH~T~e o A~arpaMMe pacceRH~R, KOTopoe paHee 6wno 
sseAeHo np~ paccMOTpeH~~ ynpyroro pacceRH~~ 121 . 

A~arpaMMa pacceRH~~. npeAcTasn~~~a~ o6~~~ 4neH P~Aa /3/, 
CTpO~TCR cneAY~~~M o6pa30M: HyKnOHaM RApa B COOTBeTCTBY~T 
rop~30HTanbHWe n~H~~, HyKnOHOM ~ApaA- sepT~KanbHWe, a B3a~M6-
Ae~CTB~e i - HYKnoHa ~APa A c j - HyKnOHOI-\ RApa B npeAcTasn~

eTc~. T04KO~, nema~ei1 Ha nepece4eH~~ COOTBeTCTBy~~k1X n~H~~; 
T.e. KamAOR n~H~k1 RApa A(B) COOTBeTCTByeT <!>YHKI..I~R nnOTHOCT~ 

-+-+-+ - ................. 
y(b-s 1 +rj) = Yij , a T04Ke - y (b-s 1 +ri )= Yij . · 

nocKOnbKY B HaWeM cny4ae B BblpameH~~ AnR Ce4eH~R <!>~ryp~py~T 

Yij , Y)j ~ ( yy*) ij , CO[lOCTaB~M Ha A~arpaMMe pacce~H~fl Yij -
TeMHY~ T04KY, Ytj - CBeTny~ T04KY 1 a ( yy *) ij - T04KY B~Aa 
((I). ' 

A~arpaMMW pacce~H~~ TecHO cs~3aHw c MaTP~I..IaM~ Q,o ~ cKan~

poM C. MaTp~4a Q o6naAaeT cneAYIO~ekl 6n04HO~ CTPYKTypo~: 
I 

T a 
Q= 

aT D 

MemAY MaTp~l.le~ a ~ A~arpaMMO~ pacce~H~~ cy~ecTsyeT OAH03Ha4-
Ha~ CB~3b; CBeTnO~ ~ TeMHO~ T04Ke A~arpaMMW, HaXOAR~e~C~ Ha 
i -yo~ rop~30HTanbHO~ ~ j -yo~ sepT~KanbHO~ n~H~~ 1 COOTBeTCTBy

eT 3neMeHT a ij = -a, a T04Ke (<J) - 3neMeHT a ij =-2a. nycTbiM 
yanaM A~arpaMMW COOTBeTCTBYIOT 3neMeHTW MaTp~I.IW 1 paBHWe 
Hyn~. CTpyKTypa A~aroHanbHWX MaTP~LI T ~ D TaKme aas~c~T OT 
KOHKpeTHOro B~Aa A~arpaMM pacce~H~~. 3neMeHT MaTp~I.IW T,tii pa
BeH t+nia• rAe n1 ecTb 4~cno scex TeMHWX ~ cseTnwx T04eK 
nn~c YABOeHHOe 4~Cn0 nonycseTnbiX T04eK, HaXOAR~HXC~ Ha i-To~ 
ropk130HTanbHOi1 nk1H~~ A~arpaMMbl. T04HO TaK~M me o6pa30M 3neMeHT 
MaTP~LIW D ~MeeT B~A 

d ii = d + TJ i a, 

2 

rAe 7lj - 4Hcno scex. TeMHI;>IX ~ cseTJlbiX T04eK, nrnoc YABOeHHOe 
411cno nonyceeTJlbiX T04eK, HaXOA~~~xc~ Ha j .-Toi1 eepTI1KanbHOi1 
11~H~I1 Al1arpaMMW~ 

MaTp~l.lbl o 11 cKan~p C ~MeiOT B~A 

0 =· ( a x 11) ~ 
-a x 11 

T rAe 11 = (1, 1 , ... , 1 ). 

T 
C=-11 al1, 

BwpameHI1e /7/ nerKo 11HTerpHpyeTc~: 

T T 2 N 
N (expl-ill: Qx-2bo x -2b Cld xdV = 

rrN ·N 
I DetW I 

!81 

3Aecb DetW 03Ha4aeT AeTepM~HaHT MaTPI14bl W,onpeAeJl~eMoi1 KaK 

W .. = ( :T ~) · 
.a.n~ Bbi4HC11eHH~ ero y/io6Ho' ·~cnorib30BaTb cneAYK>~I1i1 MeTOA: 

.T 

DetW"' Det ·aT 

a ax11 
-a xM 

l1TxaT -MTz -l11a~l1 

T a (a+T) * 11 

= Det I aT D 0 

T T 11 x(a +T) 0 
T T 

-M x (a +T)xl1 
I 

Aanee nonoli<HM I Q o' I T o II'. T;j' o'T D' ., o'T D' 

rAe 1- eAHHI14HaR MaTpr.14a. 

I r .. ... Det 
o'T D' 

AnR HaxomAeH~R HeH3BeCTHbiX 6noKOB T'r.1 Y 11MeeM ci1CTeMbl MaT-
pH4HbiX ypasHeH~i1 

o'=·TT'., 

D' =·<>' TT'+ D'Y. 
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0TCIOAa 

Y =1- o'.T o'-T-10':-1 • 

rAe T-l 11 o-:-~-,MaTpl11..\bl' o6paTHble MaTpl11..\aM 'l' 11 D' .. 0HI1 A11aro
HailbH~e. 11 11X 3I16MeHT~ o6paTH~ COOTBeTCTBYIO~I1M 3I16M6HTaM MaT
p1-1l.l T 11 D '. 

TaKI1M o6pa3oM, AeTepMI1HaHT MaTPI11..1bl paseH 

IDetWI=·(t+n1 a) ... (t+nn a)(d+l?t a) .. ·.(d+ T/ma) * 

*(- 11 T xa.x11) * DetY. 

0TCIOAa BI1J:IHO, 4TO AilR onpeJ:16I16HI1R DetW He06XOJ:II1MO HaMTI1 TOilb
KO A6T6PMI1HaHT MaTpl11..\~ Y, nopRAOK KOTOpOM paseH Hai1MeHbWeMy 113 
411cen m 11 n . 

Tenepb paccMOTPI1M npi1MeHeHI1e s~weon11caHHOro anropi1TMa a He
KOTOp~x 4aCTH~X Cily4aRX. 

1 • nycTb n =1 ' a A - npOI13BOilbHO. 

++ ++ -+~ -v--' ___., _,_J 

e, e2 13 
PHc.l 

046BI1AHO, 4TO AI1R 3TOrO Cily4aR 06~11!:1 BI1A Al1arpaMM~ AaeTCR Ha 
p11c. 1, np11 aTOM DetW 3anl1weTcR KaK 

(E r-f2) 4£3 2 r1+f2 2 r3 -(---+·---]a: +d+(E1+f2+f 3)[-+--ht 
t+a t+2a t+a t +2a 

DetW= 

ft+f2 2 r3 ft+f2 r 3 2 
[--+--]at- [-----+~---lt +d+(f 1+f2+f3)t t+a t+2a t+a t+ 2a 

CneAOBaTeilbHO, 
A 
~ 

r1e2e3 =o 
a· = 

fttf2+f3 (ft+f2+f:j! 17 

C A ------·---• X 
f 1! f2! f 3! Det W 

(
o<fr-f2+f3~A) 

r1r2 ,i o 
f1 f 3 ,l o 
f2f 3,i-o 

r1 * e e r + e + r " X c 3 e 3 2 ( C* c )3 d ( t ) 1 2 . 3 L 1 + r 2 + 2f 3 
3 3 --;; -;- (-1) 

rAe C 3 = ~a I 2 11. 

4 

/9/ 

'• 

~·l'__f 

2. nycTb B =2, A - npOI13BOilbHO. 

D .. TI .. D .. o··o .. o··lJ·· o··M .. .. ,. .. .. .. .. ... . .. w .. 
"'-.........,--....._~----e: e: t,' . e,t il eJ m, m, m.r 

D"M"H··,-,··H··o .. w .. w .. w .. w .. --------.......-m, m.r- m, m,. me m1 
PHc.2. 

B aTOM cny4ae o6~11!:1 BI1A A11arpaMM~ npeAcTasnReTcR Ha p11c.2, 
a 3IleMeHTbl MaTpl11..\bl Y OnpeJ:16IlRIOTCR KaK ---

W1 +f2) 4£3 (m 1 +m 2+1J14+m 5) (ma+4m7 t-4m8 +m 9) 
c =- r ------- + --- + ------------ + --------------- + 

11 t +a t + 2a t + 2a t + 3a 

4m~1 a2 + E 1• 
+c+4a 

c12=-f-m1+~.?-~1+mg;_+ (2ma+2m7+~ffig+2m9) 4m3 l 2 -.....----- + --- a 
t+2a t+3a t+4a 

f'1+f2 2f3 m1 +m 2 +m4+m5 ma+2m 7+2m 8 +m9 c = [ ---- + --- + --------------- + ----------------- + 
13 t+a t+2a t +2a t+3a 

2m3 +--]at, 
t +5a 

2 2 2 
Pt+f2 4f3 m1 +m 2+m.v- m5 4m6 +m 7+ms+4m 9 c22 =-(----+--- +-------------+ ----------- + 
t +a t+2a t+2a t+3a 

4m a2 
3 1 2 +----- a + E2 • 

t + 4a 

2 2 2 
e 11-e 2 2 e 3 =!----+--+ 
t+ a t +2a 

Gz3 

2m3 
+---]at, 

t+ 4a 

m1 +ffi:! +m 4+m 5 2m 6 +m7 +ms +2m9 
-----~ + ------------- + 

t+2a t+3a 

P'1+f2+f1 +r 2 2(ea+e~ 
c 33=-[----------+ --------+ m1 + m 2 + m4 +ms 

t+a t+2a -----------+ 
t+2a 
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m6 +m 7 +m8+mg mat ] 2 E 
+-----+-t+ a• 

t+3a t +4a 
r,qe 

E1 =(fi+£2+.2£3 +m 1 +~+2ma+m4 +m5 +m6 +2m7 +2m8 tm9)a +d, 

E2 = (fi+ £~+ 2 £~ + m1+m2+2ma+m4+m 5 +2m6 +m 7+m8 +2m9 )a +d, 

Ea. =(fi+f2+f3+£~r:+ei+m 1+m2 +ma+m4 +m 5+ m6 + m7 +m 8+m 9 )atd 

H ( C11 C12 Ct~) £'+£'+£2+£2 f3+f:+m1+m2+ma+m4+m5 _ 1 2 1' 2 X 
W- c 12 c 22 c 22 x(t+a) (t+2a) 

eta c2a caa 

m7 +m +m +m m 
x (t+3a) 7 8 9 (t+4a) a 

Cne,qosaTenbHO, 2 2 
A A fi+ ... fs·+~+ ... +£3 

a = :Z . ~ CA ' x 
Ci£2· ... e;=o m1 ... mg=O 

(o.<£1+ ... +£~+ ... e:+m 1+ ... +m9 ~A) 

<e;_.+· ... +r3 +e~+ ... r; + m1+ .. :.'flllo)' " 
X ----------------------· __ ,X 

0 I "'I o21 .0 ~ I 'm I DetW 
Lp ",La • L 1''" L3. ~ . "' 9 • 

£1+ e; + 2m t-+ m4 +' m5+ -ms+ m7 
x C 3 

r._* Ei + e:+ :tm2+ m4 +m 5+ m8 + m9 
x~o 2 2 
• £'+V 2+m +·m +m +m + ~m9 d 2 f't+ ... +f:J+fl+ ... +fa+ml+ ... +mg 

x (CaCg) 3 ~ a 6 7 8 (-) t x 
TT 

X (-1) 
f't + .... +2£3 + e;+ ... + 2e; + 2(m 1 + ... +m 9 ) -a'. 

r,qe a'- ce4eHHR peaK'-IHH A+B-> X, cooTseTCTBYIOUIHe ,qHarpaMMe, 
noKa3aHHOH Ha PHC.3. 

6 

M""O""D'"+ H·"D"'H"• J...--J... ... ... U.H .... u ... 
PHc.3 

3. nycTb B =3 1-1' A - npOH3BOnbHO. ' 
06UIHH B~A ,qHarpaMM~ B 3TOM cny4ae ,qaeTCR Ha pHc.4. 

B .. BhE ... B ... a···a ... a ... B ... B ... • . .... •.• .... .... ••• •.• •t. .. •• 

... .. ... ... ... .., ·- ... . .. 
'--'"""--''-'¥-'~~........---........-......,_.. 

e' "' ' "' e• et i 2 e3 t 1 R1 
I CO,t ~J I I. 3 I t l 

B· .. a-·a .. ·a· .. B ... B ... B ... a···g·.:: ... ... ,.. .... ... .... .... .. 
... ""' •"'- ... ... ... . .. .... . .. 

---~ ......... ...._"'""'v-"_.___........._.~ 

m., w." m" m" m" m" m" m" w.• 1 1
'

11 J " 5' f5 .,. . I I 119 

B .. ·a·-a· .. a .. ·a· .. a· .. a···a .. ·a· .. ... ... ." .... ..,. ... ... ., ... 
... ... ·- ... ... .... ... ... . .. ...._......_..........,....._...._...__ _____ ~ 

m• m' m• m" m1 m·e m" m« m2 

8'·-a' ... aJ ... a" ... a$ ... a' ... a1-... E8 

... Ea .. . ... ... ... ... ... ... ... .,. .. . 
''• ,., "' ,., •• ••• r•• -• ••• ...._...._......_.........,._..__..__.....___._~ 

ms -• tn1 m' m1 m1 mJ m1 m' 

B' ... a"'· .. a~· .. a···a· S'···a· ... a ... · .. a8 

... a' .. . 
1141 ... ·- ... •• ... ••• ... • .. . 

.... .. ... ... ..... ... .... ..• . .. 
------.....,._~..._,...~~ n, n, ns n" nv n, n._ ne n, 

H-a··a···a .. a· .. a· .. a· .. a .. ·a-· .. ... ... . ... ... ... ·~ ... 
·~ ....... ... ... ... ... ... ... . .. 

............. .._..... ........- """w- ...._.. .....,_. ....._ ....__ .....,..., 

H
nl0 ... 

8
n,, ... 

8
n,t ""Bn,, ... an'" ... an,r .. Hn,6 ... 

8
n," ... 

8
n, ... 

..' .... ... ... .... ...... ... . .. 
... ... .,. .... ... . .. ... .. . . .. 

~._........._....,...~'-v""~~ ............ 
n,, n,, n,, nu nu . n 211 nu· n1., n.,'" 

PHc.4 
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CAenaeM cneAY~~~e o6o3Ha4eH~H: 

- i 
m1 

ffii 
2 

-i 
m3= 

n 

mi+mi+mi+mi 1 2 4 5 

t + 2a 

4m i + m i + m i + 4m 1 
6 _J ____ s 9 

t + 3a 

i i i i m 6 + 4m 7 + 4m 8 + m 9 

t + 3a 

n1+ n2 +n 4 +n 5 + n6 +n7+n8+n9 
---. 

t + 3a 

TorAa 3neMeHTbl MaTP~4bl 6YAYT ~MeTb B~A: 

e; +f2 4 f3 (4n10 +4n11 + n12 +4n26 + 4n17 +ll 18) 
cu =- [ --- + --- + + 

t + a t + 2a t + 5a 

4n13+n14 +n15 + 4n19 +U20 +n21 + 4n22 +n23+ 4n24 + n25 
+ ---------------------

t + 4a 

1 2 
n26 + n 27 4m3 4m 3 4n 3 _ 

1 
_ 

1 
_ 

3 
+ ---- + ---- +---- + ---- + m 1 + m2 + m 1 + 

t + 4a t + 4a t + 4a t + 6a 

- 3 - 2 +m 2 +n]a +E 1 a, 

+ 

2m(; +2m; + 2m'8 +2m; 
ct2 =- ( -

4n 10 +2n 11 +2n12 +4n16 +2n17+2n18 + ----- ___ ___,... + 
t + 3a t + 5a 

2nt3 +2n14 +ll15 +2n19 +2n2o +n21 +2n22 +2n23 +2n24 +2n25 +i2s+n27 
+ -------.------------------------------- + 

t + 4a 

1 4m 3 4n 3 
+ ----- + ---- +;;; 1 + n] a2 • 

t + 4a t + 6a 1 

2(m~+ m~ + rn~ +m~) (2n 10 +4a11 +2n 12 +2n 16 +4n17 +2n18) 
c13 =- [----------------- t ---------------------- + 

t + 3a t + 5a 

8 

,j 

:j' 

I 

l I'" 

t. 

~ <,. 

2n13+n14 +2n 15+2n 19 +n20 +2n21 +2n22 + n23 + 2n24 +n25 +2n26 +2n27 
+ --------------------------------------------- + 

t + 4a 

4 3 4 m3 n3 -s - 2 
+ ---- + --- + m 1 + n ] a 

t + 4a t + Sa 

l ~ +f~ 2~3 
c =[----+---+ 14 t + a t + 2a 

2n10+2nu+n12+2n16+2n17 + n18 
-------·--------------- + 

t + 5a 

2n13+n14 +n15 + 2nt9 +U20 +n21 + 2n22 +n23 + 2n24+n25+n26+n27 
+ ----------------------------------------------+ 

t + 4a 

2m 1 2m 3 2n. 
3 3 -<1 - 1 - 1 - 3 - 3 -] + ---- + --- + ---- + m + m + m + m + n at 1 2 1 2 , 

t + 4a t + 4a t + 6a 

2 2 n2 e1 +f2 4t 3 c --[--- + + 
22- t +a t + 2a 

4n 10 +n 11 +4n12 +4n 16 +n 17 + 4n 18 

t + 5a ---------+ 

n13+ 4n14 +ll15 +n19 +n20+n21 +n22 + 4n23 +n24 + 4n25+n26 +n27 
+ ------------------------------------- + 

t + 4a 

1 2 
4m 3 4m 3 4n 3 - 1 - 1 - 2 - 2 - 1 

+ --- + ---- + ---] - m 1 + m 3 + m 1 + m 2 + n] a + E 2a , 
t + 4a t + 4a t + 6a 

2(m2 + m 2 + m 2 + m 2 ) 
6 7 8 9 

C23=-[---
2n10 +2n11 + 4n 12 +2n 16 +2n 17 + 4n 18 

+ ---------- + 
t + 3a t + 5a 

n13 + 2n14 + 2nt5 + n 19 + 2n20 +2n21 +n22 + 2n23 +n24+ 2n25+2n26+2n27 
+ ----------------------------------- + 

t + 4a 

4m~ 4n 3 _ 
2 

_ 
2 + +----+m 1 +n]a 

+ 4a t + 6a 

• 

ei+e~ 2ei 
C24 = [ ---- + ---=--

t +a t + 2a 

2n 10 + n11 +2n12 + 2n16 +n 17 + 2n 18 
+ --------------------------

t + 5a 
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11 13 +2n14 + 11 15 + 11 19 +211 20 + 11 21 + 11 22 +2n23+ 11 24+ 11 25+ 112a+ 11 27 
+ --------- - + 

t + 4a 

.. 2m~ 2mi 4n3 -1 -1 -2 -2 ::'1 2 
+ + --- + ---- +m 1 +m +m

1 
+ m +nJa , 

t + 4a t + 4a t + Sa 3 2 

e3 3 
c 33 =- [ 1 +f2 

t + a + 

4f 
3 
3 

t + 2a 

n1o+4n11 +4n12+n16+4n17+ 4n18 
+ --- + 

t + 5a 

1113 +n14 +4n15 + 1119 + 112o+4I1z1 + 1122+ 1123+ 11 24+ 11 25+4n2ll +411 27 
+ - + 

t + 4a 

4m ~ 4m/ 4n 3 - 2 - 8 - 2 - 3 - 2 +---+---+---+m 1 +m 1 +m 3 +m
3

+n]a +E
3
a, 

t + 4a ~ t + 4a t + Sa 

3 3 3 

c34 
f 1 +f3 2f 3 n 10 +2n 11 +2n 12 +n 113 +2n 17 +2n 18 
---+---+ --+ 
t + a t + 2a t + 5a 

11 13 + 11 14 + 211 15 + 11 19 +n2o+ 211:?1 + 11 22 + 11 23 :+n24 + 11 25+ 11 26 +21127 
+ + 

+ 4a 

2m~ 2m~ 
+---+---+ 

211 
3 . - 2 - 3 - 2 - 3 - 2 

·t + 6a + m 1 + m 1 + m 3 + m 3 + n ] a ' t + 4a t +4a 

n1 1. 2 2 3 3 
t1+f2+ e1 + e2 +e1 +f2 

c44 =-[-----
n1 2 n3 1 1 _ 
r. 3 +fs+t 3 m 6 +m 7 +ms+m 9 

+ ------ + ---------- + 
t +a t + 2a t + 3a 

m2 +m2+m2+m2 
6 7 8 9 m 3 + m 3 + m 3+ m 3 

+ + 
t + 3a 

6 7 8 9 
+ 

t + 3a 

11 10 + 1111 + 11 t2·+ 11 ta+ 11 11~s 
+ 

t·+ 5a 

11 13+ 11 14+ 11 15 + 11.11V 1120 + 1121+ 11 22+ 11 23+ 1124 +n2f,+ 11 2a+ 11 27 
+- + 

• t + 4a 

rnA + m ~ + m 1_ n\ + iii 1 + iii 2 + iii 3
1 

) a 2 + E 
4 + + 1 1 

t + 2a t + 6a 

BseAeM cneAY~~He o6o3Ha4eHHR: 

E 1 1 1 1 i i I I I 1 
1 = m 1 + m2 + 2m 3 + m 4 + m 5 + 2m 6 + m 

7 
+ m 

8 
+ 2m 

9 
, 

10 

. ~ 
! 

J 
( ~. 
I, 

t; 
·r 
f 

,~~r. 
.I 

' t 

t i ,r. ., 

E~ 
1 1 iii 1 i i 1 

m 1 + m 2 +2m 3 + m 4 + m 5 +rna + 2m 7 -~;2m 8 +mg 

i 
E 3 = n 1 + n2 + 2n3 + n 4 T n 5 + n6 + n 7 + n 8 + n 9 + 2n 10 + 2n 11 + 

+ 11 12 + 211 13 + 11 14 + 211 16 + 211 17 + 11 18 + 2n19+ 11 20 + 11 21 + 11 22+ 11 23 + 

+ 211 24+ 11 25 + 11 26 + 11 27 

E! = n 1 +n 2 +2n 3 +n 4 +n 5 + n 6 +n7 + n 8 +n 9 +21110 +n11 +11 12 + 

+ 1113 + 211 14 + 11 15+ 211 16+ 1117 +211 1a+ 1119+ 21120+ 11 21+ 11 22 + 

+ 1123 + 11 24 + 21125 + 11 26 + 11 27 

3 
E 5 =11 1 +11 2 +2113 +11 4 + n 5 +lla + 11 7 + 11 8 + 11 9 +n 10 +211 11 +2n 12 + 

+ 1113 +n14 +2n15 +1116+21117+21118 +1119 +1120 +21121 +1122 +1123 + 

+ 1124 -+: II 25 + 211 26 + 211 27 • 

1 e i n 1 i 
E6= 1+r.2+2f3+d. 

TorAa eenH4HHbl E 1 , E 2, E 3.' E 4 onpeAenR~TCR cneAY~~HM o6paaoM: 

1 1 3 1 
E1 =E6+E1 +E1 + E3, 

E E 2 1 2 2 
2= 6+E2+E1+E4, 

E 3 2 3 3 
3 = Es + E2 + E2 + E5 • 

e1 1 2 2 3 3 1 1 
E 4 = 1 + ... +f 3 +f 1 + ... +f 3 +f 1 + ... +f 1+ m1 + ... +mg+ 

2 2 3 3 +m
1

+ ... +m 9 +m 1 + ... +m 9 +11 1 + ... +n 27 +d. 

C y4eTOM BCero B~WeOnHCaHHOrO Ce4eHHe peaK~HH onpeAenReTCR KaK 

a = 
A E 4- d (E 4 - d) I 
~ C A --------- X 

n1 n 2 3 1 2 3 e 1, e 2 1 3 
r.
1 

r. 
1 

f
1 

mj m j mj nk =0 1 . 1 I ... m:j I ... m j I nkl . 

i = 1,2,3 
j = 1, ... ,9 
k = 1, ... ,27 

O<E
4

-d,:5A 

ll 



x _ _:;:__cA1c*A2(c2 )As(c*2/4 (C c *)A5(c C* )Asx 
Det w 3 ·a 3 s s s s s 

3 n1 3 n 2 3n3 E 4-d 
X (C 3 ) (C3' ) (C3 C ~ ) X dt X 

[ 1 3 1 3 
e1 + ... + e 3 + 2(rn 1 + ... + rn9 )+ 3(n1 + .•. + '27) 

x(-1) - ' -a'. 

3AeCb 
ell c12 cts c 14 

C12 C22 C2s C24 ) e1 2 1 2 
< 1 + e 1 + e 2 + £2 ) w = I 

c1s c2s Cas c 34 
x(t+a) x 

ct4 c24 Cs4 C44 

(p 1 p 2 1 2 3 1 2 3 1 2 3 1 9 
3 + 3 + m1 +m1 +rn1 + rn2 + m2+ m2 + 10 4 +m4+ m4+m5+ .•. +m5) 

X (t + 2a) X 

1 3 
(m3 + ··-+ m 3 +n13 +n1l 0 15 + 0 19 + 0 20 + 0 21 + 0 22 + ... + n 27) 

X (t + 4a) X 

(n 10 + n 11 + n 12 + n 16+ n 17 + n 18 + n 19 ) 
x (t + 5a) 

ns 
(t + 6a) 

3 i i i i i 
A 1 = i !- 1 ( p 1 + m 4 + m 5 + m 6 + m 7 + n 4 + n 5 + n6 + n 1 o + n 11 + n 12 + 

+ n 22 + n 27 ) • 

A2 

3 
i i i i I 

I. (£2+m4 +m5+mg+m9+n7+ns+n9+n16+ n1'f n18 + 
I = f 

+ n22 + ... + n 27 ) • 

3 . 

As 
I 

1 !-1 (m 1 + n7 + n s + n9 + n13 + n14 + n 15) 

A4 
3 I 

1 !-1 (m2 +n4 +n5 +ns +n19+n2o +D21) • 

A5 
3 . . ! . . 

~~ 1(£~ +m~+ m7+ m~+ m~ + n13+n14+ n15 +n19+ ... n27 ), 

As 
3 ! 

1:\ (m3+n10 +nll +n12+n16 +n17 +filS)' 

12 

I 

' !) 
j 
~~: 

,t 
I 
l l. ,•l 

. ' 

rAe a'- Ce4eH~e peaK~~~ A+B~X, COOTBeTCTBY~~ee A~arpaMMe, 
npeAcTasneHHO~ Ha p~c.5. 

·-E--E ... a .. ·g·:.-8 ... 8.· .. 8 ... .... ... ... . .... .. 
.... .... ... ... ... ... . .. 

... 8 ... 8 ... 8 ... 8 ... 8 "'8"'8 +·.. ... ... ... ... ... . .. 
.... .... ... ... ... .... . ... 

P11c.S. 

3AKnJ04EHHE 

YcTaHosneHa cBH3b MemAY A~arpaMMaM~ pacceHH~H ~ CTPYKTypo~ 

4neHos rnay6eposcKoro PHAa AnH ce4eH~H peaK~~~·A+B~X.B HeKo
TOp~x cny4aHX Ha~AeH 06~~~ B~A A~arpaMM, Ha OCHOBe 4ero no
ny4eHO Bblpa>KeH~e AnH ce4eH~H npo~eccos np~ B =1 , 2, 3 ~ npo
~ssonbHOM A. 

.sl 6naroAapeH B. B. Ym~HCKOMY sa PHA ~eHHbiX 3aMe4aH~~ ~ nocTo
HHH~~ ~HTepec K pa6oTe. 
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B~wen B CBeT 04epeAHO~ HOMep ~ypHana 1 ~H3HKa 3neMeHTapH~X 
4aCTH~ H aTOMHOro RApa", ~OM 13, B~nycK 2. noAnHCKa Ha ~ypHan 
npOBOAHTCR B areHTCTBaX H OTAeneHHRX 11 COI03ne4aTH 11 , B OTAene
HHRX CBR3H, a TaK~e y 06~eCTBeHH~X pacnpOCTpaHHTene~ ne4aTH. 

LO 


