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b“23C 

oе!е2"%!þ"=÷S -Sƒ,÷…,. "еë,÷,… ƒ ÷=“2%2…,ì ",.Sä…,ì “,ã…=ë%ì ì=þ2ü …,ƒ*3 Cе!е"=ã 
Cе!еä =…=ë%ã%",ì, Cе!е2"%!þ"=÷=ì,. 0S Cе!е"=ã, C%ë ã=þ2ü 3 ƒ…=÷…%ì3 CSä",?е……S ƒ="=-
ä%“2SL*%“2S, ?% ä%ƒ"%ë G ƒKSëüø,2, 2%÷…S“2ü ",ìS!þ"=…… , = 2=*%› %2!,ì3"=2, ƒ…=÷…S 
",.Sä…S “,ã…=ë,. 

Š%ì3 ä=…= !%K%2= C!,“" ÷е…= ä%“ëSä›е……þ %“…%"…,. .=!=*2е!,“2,* ",2!=2%ìS!S" ã=ƒ3 
…= %“…%"S ="2%ãе…е!=2%!…%ã% C!,“2!%þ, "  *%ì3 *%ë,"=ëü…,L *%…23! “2"%!е…% …= %“…%"S 
Gì…S“…%_ “*ë=ä%"%_ C%"…%ã% ",.Sä…%ã% %C%!3, = !%ëü S…ä3*2,"…%_ “*ë=ä%"%_ ",*%…3G KSC%-
ë !…,L 2!=…ƒ,“2%! ƒ RC-*%ë%ì. 0е ä%ƒ"%ë G ",ã%2%",2, ",2!=2%ìS! C%"…S“2þ ƒ= S…2еã!=-
ëü…%þ 2е.…%ë%ãSGþ. 

o%“2=…%"*= ƒ=ä=÷S ä%“ëSä›е…ü 

r ƒ=C!%C%…%"=…SL “2!3*23!S ",2!=2%ìS!3 ",.Sä…,ì “,ã…=ë%ì G ÷=“2%2=. Š%ì3 -3…*öSGþ 
Cе!е2"%!е……  G ƒ=ëе›…S“2ü ÷=“2%2, ãе…е!=öS_ "Sä ",2!=2 ã=ƒ3. g"Sä*, ",Cë,"=G, ?% äë  
!%ƒ"’ ƒ=……  öSG_ ƒ=ä=÷S …е%K.Sä…% !%ƒ!%K,2, …еëS…SL…3 е*"S"=ëе…2…3 “.еì3 C!,“2!%þ, …= 
%“…%"S  *%_ !%ƒ!=.3"=2, =*2,"…3 S !е=*2,"…3 “*ë=ä%"S C%"…%ã% ",.Sä…%ã% %C%!3. 0е G K=-
ƒ%þ äë  !%ƒ!=.3…*S" S е*“Cе!,ìе…2=ëü…%ã% ä%“ëSä›е……  -3…*öSL Cе!е2"%!е……  S ÷32ë,"%-
“2S. p%ƒ"’ ƒ=……þ ö,. C,2=…ü C!,“" ÷е…= ö  !%K%2=. 

e*“Cе!,ìе…2=ëü…S 2= 2е%!е2,÷…S ä%“ëSä›е……  

eëе*2!,÷…= “.еì= ìS*!%еëе*2!%……%ã% !=äS%",-
ìS!þ"=ëü…%ã% ",2!=2%ìS!= C%*=ƒ=…= …= !,“ 1. [1]. 
b%…= G S…2еã!=ëü…%þ “.еì%þ,  *= “*ë=ä=G2ü“  ƒ 
2!ü%. KSC%ë !…,. 2!=…ƒ,“2%!S" VT1#VT3, %C%!S" 
R1#R3, Kë%*3"=ëü…%_ Gì…%“2S q4, -=ƒ%%Kе!2=ëü-
…%ã% *%ë= R4q3. Jì…%“2S q1, q2 !=ƒ%ì ƒ %C%!=ì, 
R2 S R3, ",*%…3þ2ü 2е!ì%“2=KSëSƒ3þ÷3 -3…*öSþ 
“.еì,. pе›,ì ›,"ëе……  C%“2SL…,ì “2!3ì%ì ƒäSL-
“…þþ2ü ä›е!еë= C%“2SL…%_ …=C!3ã, U1 S U2. 

Šе!ì%÷32ë,"S KSC%ë !…S 2!=…ƒ,“2%!, VT1#
VT3 !%ƒìS?е……S 3 ",ìS!þ"=ëü…SL 2!3KöS,  *= ",-
ã%2%"ëе…= ƒS “2=ëS ì=!*, u18m01Š. b…32!Sø…SL 
äS=ìе2! 2!3K*, “*ë=ä=G 9 ìì, = ä%"›,…= # 

200 ìì. Š!=…ƒ,“2%!, VT1 S VT3 2,C3 bq847, = 2!=…ƒ,“2%! VT2 # 2,C3 bq857. Š!=…ƒ,“-
2%!, G Kеƒ*%!C3“…,ì,, 2%ì3 …е "…%“ 2ü “322G"%ã% "Cë,"3 …= C!%.%ä›е……  ã=ƒ3. g=C!%C%-
…%"=…= “.еì= ä%ƒ"%ë G !е=ëSƒ3"=2, ="2%ãе…е!=2%!…,L C!,“2!SL, 3  *%ì3 *%ë,"=ëü…,L *%…-
23! “*ë=ä=G2ü“  ƒ е*"S"=ëе…2…%_ Gì…%“2S C%"…%ã% %C%!3 …= еëе*2!%ä=. *%ëе*2%!-*%ëе*2%! 
2!=…ƒ,“2%!S" VT1 S VT2 2= =*2,"…%_ S…ä3*2,"…%“2S,  *3 !е=ëSƒ3G 2!=…ƒ,“2%! VT3 !=ƒ%ì ƒ 
еëе*2!,÷…,ì *%ë%ì R4 C3 …= еëе*2!%ä=. еìS2е!-*%ëе*2%! [2]. o!, C!%.%ä›е……S C%2%*3 

 
p,“. 1. eëе*2!,÷…= “.еì=  

ìS*!%еëе*2!%……%ã% !=äS%",ìS!þ"=ëü…%ã% 
",2!=2%ìS!=  

                                       
 I b. q. n“=ä÷3*, n. b. n“=ä÷3*, ~. `. ~?е…*%, 2008 
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ã=ƒ3 "SäK3"=G2ü“  ƒìS…= 2еìCе!=23!, 2е!ì%÷32ë,",. 2!=…ƒ,“2%!S" VT1#VT3,  *= C!%C%!-
öSL…= ",2!=2S ã=ƒ3, ?% C!%Lø%" ÷е!еƒ ",ìS!þ"=ëü…3 2!3K*3. gìS…= 2еìCе!=23!, 2!=…ƒ,“-
2%!S" VT1#VT3 ",*ë,*=G ƒìS…3 _. C=!=ìе2!S", ?% C!,"%ä,2ü ä% ƒìS…, е*"S"=ëе…2…%_ Gì-
…%“2S S ä,…=ìS÷…%ã% %C%!3 *%ë,"=ëü…%ã% *%…23!3, = öе, 3 “"%þ ÷е!ã3, ƒìS…þG ÷=“2%23 
ãе…е!=öS_ ="2%ãе…е!=2%!=. b2!=2, е…е!ãS_ " *%…23!S *%ìCе…“3þ2ü“  "Sä’Gì…,ì %C%!%ì [3]. 

p%ƒãë …еì% ƒ=ëе›…S“2ü C=!=ìе2!S" 2!=…ƒ,“2%!S" VT1#VT3 "Sä 2еìCе!=23!,, = %2›е, 
"Sä ",2!=2, ã=ƒ3. g=ëе›…S“2ü “2!3ì3 …=“,÷е……  "Sä 2еìCе!=23!, ( SI  C!, 20 %q) [4]: 
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äе tV kT q=  # 2еìCе!=23!…,L C%2е…öS=ë Cе!е.%ä3 (0,026 b C!, 20 %q), Š # 2еìCе!=23-
!=, q # ƒ=! ä еëе*2!%…=, k # “2=ë= a%ëüöì=…=, XTI  # 2еìCе!=23!…,L *%е-SöSG…2 “2!3-

ì3 …=“,÷е…… ,  *,L C!,  ä%!S"…þG 3. 0 20 CT =
g=ëе›…S“2ü ø,!,…, ƒ=K%!%…е…%_ ƒ%…, …=CS"C!%"Sä…,*= "Sä 2еìCе!=23!, …="*%ë,ø…ü%ã% 

“е!еä%",?= %C,“3G2ü“  ",!=ƒ%ì [5] 

 2
0( ) ( )G GE T E aT T b= − + ,  (2) 

äë  *!еì…Sþ , , 0,000702a = 1108b = 0 1,16GE eB= . 
g"%!%2…,L “2!3ì еìS2е!…%ã% Cе!е.%ä3 ",ƒ…=÷=G2ü“  [4] 
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,  (3) 

äе  # *%е-SöSG…2 …еSäе=ëü…%“2S еìS2е!…%ã% Cе!е.%ä3  *,L ä%!S"…þG 2,5; NE

( )0
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F T Tβ = ;  # 2еìCе!=23!…,L *%е-SöSG…2 XTB BF S BR . 

g"%!%2…,L “2!3ì *%ëе*2%!…%ã% Cе!е.%ä3 ƒ"’ ƒ=…,L ƒ 2еìCе!=23!%þ “CS""Sä…%øе…… ì 
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,  (4) 

äе  # *%е-SöSG…2 …еSäе=ëü…%“2S *%ëе*2%!…%ã% Cе!е.%ä3 (NC = 2). NC
g=ëе›…S“2ü ƒ"%!%2…%ã% “2!3ì3 p-n-Cе!е.%ä3 CSä*ë=ä*, "Sä 2еìCе!=23!, …="*%ë,ø…ü%ã% 

“е!еä%",?= ƒ…=.%ä,2ü“  ƒ ",!=ƒ3 
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,  (5) 

äе  # *%е-SöSG…2 …еSäе=ëü…%“2S Cе!е.%ä3 CSä*ë=ä*,, (NS = 1,5). NS
l=*“,ì=ëü…,L *%е-SöSG…2 CSä“,ëе……  “2!3ì3 " …%!ì=ëü…%ì3 !е›,ìS " “.еìS Sƒ ƒ=ã=ëü-

…,ì еìS2е!%ì %C,“3G2ü“  -%!ì3ë%þ [5] 

 ( ) FBF T BF= ⋅ β .  (6) 

l=*“,ì=ëü…,L *%е-SöSG…2 CSä“,ëе……  “2!3ì3 " S…"е!“…%ì3 !е›,ìS " “.еìS Sƒ ƒ=ã=ëü…,ì 
еìS2е!%ì %C,“3G2ü“  ",!=ƒ%ì 
 ( ) RBR T BR= ⋅ β .  (7) 

q2!3ì K=ƒ, " ƒ=ëе›…%“2S "Sä 2еìCе!=23!, %C,“3G2ü“  ",!=ƒ%ì [4] 
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beU # …=C!3ã= K=ƒ=-еìS2е!,  # …=C!3ã= K=ƒ=-*%ëе*2%!. bcU
g=! ä " K=ƒS %C,“3G2ü“  ",!=ƒ%ì [7] 
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 ( )( )1 21 1 4 2NK
bQ Q Q= + + ,  (9) 

äе ( )1 1 1 bc AF be ARQ U U U U= − − , 2 1 1( ) ( )be KF bc KRQ I T I I T I= + ,  # …=C!3ã= e!ëS 

" …%!ì=ëü…%ì3 !е›,ìS,  # …=C!3ã= e!ëS " S…"е!“…%ì3 !е›,ìS,  # 2%÷*= C%÷=2*3 

“C=ä3 ƒ=ëе›…%“2S 

AFU

KFIARU

Fβ  "Sä “2!3ì3 *%ëе*2%!= " …%!ì=ëü…%ì3 !е›,ìS,  # 2%÷*= C%÷=2*3 

“C=ä3 ƒ=ëе›…%“2S 
KRI

Rβ  "Sä “2!3ì3 еìS2е!= " S…"е!“…%ì3 !е›,ìS, NK %е-SöSG…2, ?% %K3-

ì%"ëþG ì…%›…,* bQ , ,L ä%!S"…þG 0,5. 

# *

  *
nK’Gì…,L %CS! еìS2е!= ì=2,ìе ",ãë ä [8] 

 ( ) ( )( )2
Re1 0 Re2 0( ) 1e eR T R T T T T T T= + − + − ,  (10) 

äе  — ëS…SL…,L 2еìCе!=23!…,L *%е-SöSG…2 Re1T eR ,  — *"=ä!=2,÷…,L 2еìCе!=23!…,L 

*%е-SöSG…2 . 
Re 2T

eR
nK’Gì…,L %CS! *%ëе*2%!= %C,“3G2ü“  ",!=ƒ%ì [9] 

 ( ) ( )( )2
1 0 2 0( ) 1c c Rc RcR T R T T T T T T= + − + − ,  (11) 

äе  — ëS…SL…,L 2еìCе!=23!…,L *%е-SöSG…2 1RcT cR , 2RcT  — *"=ä!=2,÷…,L 2еìCе!=23!…,L 

*%е-SöSG…2 . cR

nK’Gì…,L %CS! K=ƒ,  .=!=*2е!,ƒ3G2ü“  ä"%ì= “*ë=ä%",ì,. oе!ø= “*ë=ä%"= 

 — %K’Gì…,L %CS! K=ƒ, ƒ …3ëü%",ì ƒìS?е…… ì,  *,L …е ƒ=ëе›,2ü "Sä “2!3ì3 K=ƒ, S 

ƒ3ì%"ëþG %CS! ","%ä3 K=ƒ, 2= %CS! ƒ%"…Sø…ü%_ %Kë=“2S K=ƒ,. d!3ã= “*ë=ä%"= 

( )bbR T

( )bR T

( )bmR T  — 
ìS…Sì=ëü…,L %CS! K=ƒ, 3 !=ƒS "еë,*,. “2!3ìS",  *,L .=!=*2е!,ƒ3G %CS! =*2,"…%_ %Kë=“2S 
K=ƒ,,  *= ƒ…=.%ä,2ü“  CSä еìS2е!%ì, öеL %CS! ƒ=ëе›,2ü "Sä “2!3ì3 K=ƒ,. nK’Gì…,L %CS! 
K=ƒ, " ƒ=ëе›…%“2S "Sä 2еìCе!=23!, %C,“3G2ü“  ",!=ƒ%ì [7] 
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1 14,59025 1
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b Rb

b Rb

I I
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I I

+ −
= , ( ) ( )( )2

1 0 2 0( ) 1b b Rb RbR T R T T T T T T= + − + − , 

( ) ( )( )2
1 0 2 0( ) 1bm bm M MR T R T T T T T T= + − + − , 1RbT

b

 # ëS…SL…,L 2еìCе!=23!…,L *%е-SöSG…2 

, 2,÷…,L 2еìCе!=23!…,L *%е-SöSG…2 bR 2RbT  # *"=ä!= R , 1MT  ëS…SL…,L 2еìCе!=23!…,L 

*%е-SöSG…2 bmR , 2

 #

 MT # * "=ä!=2,÷…,L 2еìCе!=23!…,L *%е-SöSG…2 bmR . 
j%…2=*2…= !Sƒ…,ö  C%2е…öS=ëS" еìS2е!…%ã% Cе!е.%ä3 ",ƒ…=÷=G2ü“  [5] 

 ( )0 0 0( ) 3 ( ) ln ( )je je t G GU T U T T V T T T E T T E T= − − + .  (13) 

j%…2=*2…= !Sƒ…,ö  C%2е…öS=ëS" *%ëе*2%!…%ã% Cе!е.%ä3 

 ( )0 0 0( ) 3 ( ) ln ( )jc jc t G GU T U T T V T T T E T T E T= − − + .  (14) 

g=ëе›…S“2ü Gì…%“2S *%ëе*2%!…%ã% Cе!е.%ä3 C!, …3ëü%"%ì3 ƒìS?е……S "Sä 2еìCе!=23!, 
%2%÷3þ÷%ã% “е!еä%",?= %C,“3G2ü“  ",!=ƒ%ì [6] 

 ( )( )( )0( ) 1 0,0004 1 ( )jc jc jc jc jC T C M T T U T U= + − + − c ,  (15) 

äе jcM  — *%е-SöSG…2,  *,L "!=.%"3G Cë="…S“2ü *%ëе*2%!…%ã% Cе!е.%ä3. 

g=ëе›…S“2ü Gì…%“2S еìS2е!…%ã% Cе!е.%ä3 3 !=ƒS …3ëü%"%ã% ƒìS?е……  "Sä 2еìCе!=23!, 
ì=G ",ãë ä [7] 

 ( )( )( )0( ) 1 0,0004 1 ( )je je je je jC T C M T T U T U= + − + − e ,  (16) 
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äе jeM  # *%е-SöSG…2,  *,L "!=.%"3G Cë="…S“2ü еìS2е!…%ã% Cе!е.%ä3. 

a=!’G!…= Gì…S“2ü %C,“3G2ü“  ",!=ƒ%ì [10] 
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 (17) 

äе  # *%е-SöSG…2 …еëS…SL…%“2S K=!’G!…,. Gì…%“2еL C! ì%ƒìS?е…,. Cе!е.%äS". cF
Jì…S“2ü Cе!е.%ä3 K=ƒ=-*%ëе*2%! " ƒ=ëе›…%“2S "Sä 2еìCе!=23!, ì=G ",ãë ä [10] 
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Jì…S“2ü ìS› ƒ%"…Sø…Sì ","%ä%ì K=ƒ, S *%ëе*2%!%ì [10] 
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X C T U U T U FU T
C T

X C T F F M M U U T U FU T

−

− +

⎧ − − ≤⎪= ⎨
⎪ − − − + + >⎩ ( )

(19) 

äе cjcX  # *%е-SöSG…2 !%ƒ?еCëе……  Gì…%“2S K=ƒ=-*%ëе*2%!. 

b"=›=G2ü“ , ?% 2=*S еëеìе…2, е*"S"=ëе…2…%_ “.еì,,  *  2= , ,b c eL L L ' ' ', ,b c eR R R  “322G-
"% …е ƒ=ëе›=2ü "Sä 2еìCе!=23!, " !%K%÷%ì3 äS=C=ƒ%…S ÷=“2%2…%ã% Cе!е2"%!þ"=÷= [4#11]. 

Š=*,ì ÷,…%ì, ",ƒ…=÷,"ø, C=!=ìе2!, 2!=…ƒ,“2%!S",  *S ƒ=ëе›=2ü "Sä ",2!=2 ã=ƒ3, Cе-
!еLäеì% ä% !%ƒãë ä3 е*"S"=ëе…2…%_ “.еì, ",2!=2%ìS!=, ?% C%ä=…= …= !,“. 2. 
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d=…= е*"S"=ëе…2…= “.еì= %2!,ì=…= …= %“…%"S еëе*2!,÷…%_ “.еì, (!,“. 1), "%…= "!=.%"3G 
…еëS…SL…S "ë=“2,"%“2S KSC%ë !…,. 2!=…ƒ,“2%!S", %“*Sëü*, “.еì= !=äS%",ìS!þ"=ëü…%ã% ="2%-
ãе…е!=2%!= C!=öþG  * " ëS…SL…%ì3, 2=* S " …еëS…SL…%ì3 !е›,ì=.. g !%ƒ"’ ƒ*3 “,“2еì, 
!S"… …ü jS!.ã%-=, ?% “*ë=äе…S …= %“…%"S е*"S"=ëе…2…%_ “.еì, (!,“. 2), %2!,ì=Gì% C%"…,L 
",.Sä…,L %CS! …= еëе*2!%ä=. *%ëе*2%!-*%ëе*2%! 2!=…ƒ,“2%!S" VT1#VT2, ?% ä=G ƒì%ã3 
!%ƒ!=.3"=2, ƒ=ëе›…S“2ü L%ã% =*2,"…%_ S !е=*2,"…%_ “*ë=ä%",. "Sä ",2!=2 ã=ƒ3,  *S C%ä=…% 
…= !,“. 3 S !,“. 4. 

 
p,“. 2. mеëS…SL…= е*"S"=ëе…2…= “.еì= ",2!=2%ìS!= 
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p,“. 3. Šе%!е2,÷…= ƒ=ëе›…S“2ü =*2,"…%_ “*ë=ä%"%_  

"Sä ",2!=2 ã=ƒ3 
p,“. 4. Šе%!е2,÷…= ƒ=ëе›…S“2ü !е=*2,"…%_ “*ë=ä%"%_ 

"Sä ",2!=2 ã=ƒ3 

t3…*öS  Cе!е2"%!е……  ",ƒ…=÷=G2ü“  ƒ е*"S"=ëе…2…%_ “.еì, (!,“. 2), ƒãSä…% ƒ 2е%!SGþ 
“2SL*%“2S k C3…%"= 

 
( )2 2 2 2

1 1 4 3 1 2 1 2
2 2 2
4 3 1 2

4 ( ) ( )1
,

2 2 ( ) ( )
bx a ekv bx bx bx

bx a ekv bx

A A R C C R Q C Q C C C
F

R C C R Q C Q C

+ + +
=

π
  (20) 

äе , 

 # е*"S"=ëе…2…= Gì…S“2ü *%ë,"=ëü…%ã% *%…23!3, ( )

2 2 2 2 2 2
1 2 4 1 2 1 4 3( ) ( ) ( ) ( ) ( )a bx ekv ekv bx bx bx a ekv bx bA R Q C C Q R C Q C C C R Q C Q R C C C= + + −

a

1 2x

( )ekvC Q R Q

1 2,bx bxC C

 # =*2,"…= “*ë=ä%"= C%"-

…%ã% ",.Sä…%ã% %C%!3,  # Gì…%“2S K=ƒ=-*%ëе*2%! 2!=…ƒ,“2%!S" VT1 S VT2. 

m= !,“. 5 C%ä=…% 2е%!е2,÷…3 S е*“Cе!,ìе…2=ëü…3 ƒ=ëе›…%“2S -3…*öS_ Cе!е2"%!е…… , 
2%K2% ÷=“2%2, ãе…е!=öS_ "Sä ",2!=2 ã=ƒ3. “* ",ä…% ƒ ã!=-S*=, !%ƒKS›…S“2ü ìS› 2е%!е2,÷…,-
ì, S е*“Cе!,ìе…2=ëü…,ì, ƒ=ëе›…%“2 ì, “*ë=ä=G @5%. 

)32ë,"S“2ü C!,“2!%þ ",ƒ…=÷=G2ü“  ƒ ",!=ƒ3 (20) S %C,“3G2ü“  -%!ì3ë%þ 

((

2 2 2
2 2 4

2 2
1 2 1 1 1 2

2

1 ( ) ( )
2 2 ( ) ( ) 2 ( ) ( )

8

( ) ( ) 1
2 ( ) ( ) 2 ( ) ( ) 2 2

2

( ) ( )

F ekv a ekv
Q bx ekv a bx ekv a

a ekv
bx bx bx a ekv bx ekv a bx

ekv a

C Q R Q C Q
S C C Q R Q C C Q R Q R

Q Q

R Q C Q
C C C R Q C Q C C Q R Q A C

Q Q

C
C Q R Q

∂ ∂⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠ ⎝ ⎠
∂ ∂⎛ ⎞ ⎛ ⎞× + + +⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠

∂
×

( )

Q

∂
×

∂

×

2 2
2 4 1

2 2 2
1 4 3 1 2

1 2

( ) ( ) ( )
2 ( ) ( ) 2

( ) ( )
( ) ( ) 2 ( ) ( ) 8 ( ) ( )

( )
( )

ekv a ekv
bx ekv a bx bx bx

a ekv
a ekv bx ekv a bx bx ekv a

ekv
bx bx

Q R Q C Q
C C Q R Q R C C C

Q Q Q

R Q C Q
R Q C Q C C Q R Q R C C C C Q R Q

Q Q

C Q
C C

Q

∂ ∂⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ +⎜ ⎟ ⎜ ⎟ ⎜ ⎟∂ ∂ ∂⎝ ⎠ ⎝ ⎠ ⎝ ⎠
⎞∂ ∂⎛ ⎞ ⎛ ⎞× + +⎟⎜ ⎟ ⎜ ⎟∂ ∂⎝ ⎠ ⎝ ⎠⎠

∂⎛× +
∂

( )

2 1

2

+ ×

×

( )( )

2
2 2 1 1
4 3 1 2 1 2

2

2 2 2 2
1 1 4 3 1 2 1 2

2 2 2
4 3 1 2

2 2 2 2
1 1 4 3 1 2 1

( )
8 ( ) ( )

( )
2 4 ( ) ( )

2 ( ) ( )

2 4 ( ) ( )

a
bx bx ekv a bx bx

ekv
bx a ekv bx bx bx

bx a ekv bx

bx a ekv bx bx b

A BR Q
R C C C C Q R Q C C

Q B

C Q
A A R C C R Q C Q C C C

Q

R C C R Q C Q C

A A R C C R Q C Q C C C

+∂⎞ ⎛ ⎞+ +⎜ ⎟ ⎜ ⎟∂⎝ ⎠⎝ ⎠
∂⎛ ⎞+ + + ⎜ ⎟∂⎝ ⎠− −

+ + +
−

( )

−

( )2 2
1 1 1

2 2 2
24 3 1 2

( )

,
2 ( ) ( )

a
x

bx a ekv bx

R Q
A A BQ

BR C C R Q C Q C

∂⎛ ⎞
⎜ ⎟ + +∂⎝ ⎠ π

 

(21) 

äе  B R  ( )2 2 2
1 4 3 1 2 1 24 ( ) ( ) ,bx a ekv bx bx bxB R C C R Q C Q C C C= + 2 2 2

2 4 3 12 ( ) ( )bx a ekv bxC C R Q C Q C= 2.
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p,“. 5. Šе%!е2,÷…= S е*“Cе!,ìе…2=ëü…=  ƒ=ëе›…S“2ü 
÷=“2%2, ãе…е!=öS_ "Sä ",2!=2 ã=ƒ3 

p,“. 6. g=ëе›…S“2ü ÷32ë,"%“2S "Sä ",2!=2 ã=ƒ3 

 
c!=-S* ÷32ë,"%“2S C%ä=…% …= !,“. 6. m=LKSëüø= ÷32ë,"S“2ü,  *= “*ë=ä=G 1450… 

…1750 cö/ë/ã%ä, ëе›,2ü " äS=C=ƒ%…S ",2!=2 "Sä 0,1 ä% 25 ë/ã%ä. 

b,“…%"*, 

o%*=ƒ=…= ì%›ë,"S“2ü “2"%!е……  ìS*!%еëе*2!%……%ã% !=äS%",ìS!þ"=ëü…%ã% 2еCë%"%ã% ",-
2!=2%ìS!= ã=ƒ3 Kеƒ ä%ä=2*%"%ã% CSäSã!S"3, ?% “*ë=ä=G2ü“  ƒ 2!ü%. 2е!ì%÷32ë,",. KSC%ë !-
…,. 2!=…ƒ,“2%!S", %ä,… Sƒ  *,. !=ƒ%ì ƒ RC-*%ë%ì "SäSã!=G !%ëü =*2,"…%ã% S…ä3*2,"…%ã% 
еëеìе…2= *%ë,"=ëü…%ã% *%…23!3. n2!,ì=…S =…=ëS2,÷…S ƒ=ëе›…%“2S -3…*öS_ Cе!е2"%!е……  S 
!S"… ……  ÷32ë,"%“2S. Šе%!е2,÷…S S е*“Cе!,ìе…2=ëü…S ä%“ëSä›е……  C%*=ƒ=ë,, ?% ÷32ë,"S“2ü 
!%ƒ!%Këе…%ã% ",2!=2%ìS!= “*ë=ä=G 1000 # 1750 cö/ë/ã%ä. 
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