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Âèñâ³òëåíî åêîëîã³÷í³ ³ åêîíîì³÷í³ àñïåêòè òà ïåðñïåêòèâè ðîçâèòêó àëüòåðíàòèâíî¿ åíåðãå-
òèêè â Óêðà¿í³. Ðîçãëÿíóòî äîö³ëüí³ñòü, îêóïí³ñòü òà åôåêòèâí³ñòü âïðîâàäæåííÿ â³äíîâëþâàíèõ 
äæåðåë åíåðã³¿ â íàðîäíîìó ãîñïîäàðñòâ³. 

b“23C 

p%ƒ",2%* ö,"SëSƒ=öS_ " %“2=……S äе“ 2,ëS22 , …е!%ƒ!,"…% C%"' ƒ=…,L ƒS “2!Sì*,ì ƒKSëüøе…-
… ì ÷=“2*, ƒ=ë3÷е…,. 2= “C%›,2,. !е“3!“S", " ÷е!ã%",L !=ƒ “2=",2ü C,2=……  ?%ä% %C2,ì=ëü-
…%“2S “C%›,"=……  C=ë,"…,. !е“3!“S"; …=“*Sëü*, ",“2=÷,2ü ƒ=C=“S"; ÷, ƒKе!е›е2ü“  ÷е!еƒ 20#
30 !%*S" …=ëе›…,L “2=… ä%"*Sëë ,  *?% ",*%!,“2%"3"=2, S …=ä=ëS ë,øе ",*%C…S ä›е!еë= е…е-
!ãS_? 0S 2= S…øS ƒ=C,2=……  ƒ3ì%"ëþþ2ü ãë,K%*3 ƒ=öS*="ëе…S“2ü C!%Këеì%þ е…е!ã%ƒKе!е›е……  
…=3*%"öS" 2= ä%“ëSä…,*S", е*%…%ìS“2S" 2= C%ëS2,*S". b%…, # " ÷,“ëS C!S%!,2е2…,. …=C! ì*S" 
äе!›="…%_ C%ëS2,*,. n“%Kë,"% ã%“2!% ö  C!%Këеì= C%“2=ë= CS“ë  ã=ƒ%"%_ *!,ƒ, ìS› p%“SGþ 2= 
r*!=_…%þ 3 C,2=…… . C%“2=÷=……  &Kë=*,2…%ã% C=ë,"=[. 

`*23=ëü…S“2ü 

“* "Sä%ì%, r*!=_…= …=ëе›,2ü ä% е…е!ã%äе-Sö,2…,. *!=_…. y%!S÷…% “C%›,"=þ÷, 
160…170 ìë… 2. 3ì%"…%ã% C=ë,"=, C%2!еK= L%ã% ƒ=ä%"%ëü… G2ü“  ƒ= !=.3…%* "ë=“…%ã% ",-
ä%K32*3 ë,øе …= 43…45 %. )=“2*= ",*%!,“2=……  =ëü2е!…=2,"…,. ä›е!еë е…е!ãS_ " “2!3*-
23!S "“S. C=ë,"…%-е…е!ãе2,÷…,. !е“3!“S" r*!=_…, “2=…%",ë= " 2004 !%öS ë,øе 2,8 %, 2%äS 
 * " o!%ã!=ìS äе!›="…%_ CSä2!,ì*, !%ƒ",2*3 …е2!=ä,öSL…,. 2= "Sä…%"ëþ"=…,. ä›е!еë 
е…е!ãS_ 2= ì=ë%_ ãSä!%- S 2еCë%е…е!ãе2,*, ",ƒ…=÷е…% ÷=“2*3 "Sä…%"ëþ"=ëü…,. ä›е!еë е…е!-
ãS_ " !%ƒìS!S 8…10 % [1, 3]. 

m= “ü%ã%ä…Sø…SL äе…ü "ƒS!öеì !=öS%…=ëü…%ã% *%!,“23"=÷= C%…%"ëþ"=ëü…,. ä›е!еë е…е!ãS_ 
" “"S2S G mSìе÷÷,…=. b %“…%"3 е*%ë%ãS÷…%_ C%ëS2,*, öSG_ *!=_…, C%*ë=äе…% 2=*,L C!,…ö,C: 
&bSä…%"ëþ"=ëü…= е…е!ãе2,*= ì=G …= ìе2S ƒ=.,?=2, *ëSì=2, ƒìе…ø3"=2, KSä…S“2ü 2= “C!, 2, 
2е.…%ë%ãS÷…%ì3 L е*%…%ìS÷…%ì3 !%ƒ",2*%"S[. b,*%!,“2=……  "Sä…%"ëþ"=ëü…%_ е…е!ãS_ " е*%…%-
ìSöS mSìе÷÷,…, “C!, G ?%!S÷…%ì3 “*%!%÷е……þ ",*,äS" ä"%%*,“3 "3ãëеöþ …= 70 ìë… 2%……, ?% 
“2=…%",2ü 1/3 "Sä ƒ%K%"’ ƒ=…ü mSìе÷÷,…, C% jS%2“ü*%ì3 C!%2%*%ë3. 

y% › “2%“3G2ü“  r*!=_…,, 2% …=ø= *!=_…= "%ë%äSG ƒ…=÷…,ì C%2е…öS=ë%ì "Sä…%"ëþ"=…,. 
ä›е!еë е…е!ãS_, ä%öSëü…%-е*%…%ìS÷…,L K=ƒ,“  *,. C!,Kë,ƒ…% ä%!S"…þG 63 ìë… 2. 3ì%"…%ã% 
C=ë,"=, %ä…=* ÷=“2*= ",*%!,“2=……  L%ã% 3 е…е!ãе2,÷…%ì3 K=ë=…“S ä% öü%ã% ÷=“3 G "“е ?е 
…еƒ=ä%"Sëü…%þ [4]. 

`…=ëS2,÷…S ä%“ëSä›е……  

oе!“Cе*2,"…,ì, äë  Cе!ø%÷е!ã%"%ã% "C!%"=ä›е……  " r*!=_…S G 2=*S …=C! ì*, ",*%!,-
“2=……  =ëü2е!…=2,"…,. ä›е!еë е…е!ãS_: ø23÷…S ã%!þ÷S ã=ƒ,, ì=ë= ãSä!%е…е!ãе2,*=, KS%ì=-
“=, “%… ÷…= 2= "S2!%"= е…е!ãе2,*= 2= ãе%2е!ì=ëü…= е…е!ãS . 

b C!%ì,“ë%"% !%ƒ",…32,. %Kë=“2 . r*!=_…, C!%ì,“ë%"S“2ü %2!,ì3G е…е!ã%“C!%ì%›…S 
"Sä.%ä, 3 ",ãë äS ø23÷…,. S C!%ì,“ë%",. ã=ƒS" S 2=ì G ì%›ë,"S“2ü …=!%?3"=2, %K“ ã, 
",*%!,“2=……  ø23÷…%ã% *%*“%"%ã%, -е!%“Cë="…%ã%, ä%ìе……%ã% ã=ƒS", = 2=*%› ìе2=…3 "3ãS-
ëü…,. !%ä%",? (2=Kë. 1). 

y%!S÷…е ƒ=%?=ä›е……  2!=ä,öSL…,. C=ë,"…%-е…е!ãе2,÷…,. !е“3!“S" ƒ= !=.3…%* ",*%!,-
“2=……  ã%!þ÷,. ã=ƒS" ƒ…=.%ä,2ü“  …= !S"…S 10#11 ìë… 2. 3ì%"…%ã% C=ë,"= S öеL C%*=ƒ…,* 
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C!,Lì=G2ü“  "  *%“2S %“…%"…%ã% …= C%ä=ëüøS !%*, [1]. 
nä…,ì Sƒ "ä=ë,. C!,*ë=äS" ",*%!,“2=……  =ëü2е!…=2,"…,. ",äS" C=ë,"= “2=ë% “2"%!е…-

…  еëе*2!%“2=…öS_ &k%*=÷S[ C%23›…S“2þ 8,7 lb2 (",!%K…,ö2"% еëе*2!%е…е!ãS_ Kë,ƒü*%  
60 ìë… *b2·ã%ä. …= !S*) ƒ= !=.3…%* *%ø2S" dj &r*!ã=ƒ",ä%K3"=…… [ [6]. b%…= C!=öþG …= 
ã=ƒ3 !еãе…е!=öS_ ƒ -Sëü2!S" %÷,?е……  ã=ƒ3 k%*=÷S"“ü*%ã% ã=ƒ%"%ã% !%ä%",?=,  *е, ÷е!еƒ 
"еë,*,L "ìS“2 “S!*,, G …еC!,ä=2…,ì äë  C!%ì,“ë%",. 2= C%K32%",. “C%›,"=÷S" ã=ƒ3. g= 
!=.3…%* ",!%Këе…%_ е…е!ãS_ еëе*2!%“2=…öS  C%"…S“2þ ƒ=KеƒCе÷3G еëе*2!,*%þ %K’G*2, k%-
*=÷,…“ü*%ã% ã=ƒ%"%ã% C!%ì,“ë3, = !еø2= C!%ä=G2ü“  …= %C2%",L !,…%* еëе*2!%е…е!ãS_ (ƒ= 
2003#2004 !. “2=…öS  ",!%K,ë= 110 ìë… *b2·ã%ä еëе*2!%е…е!ãS_). 

Š=Kë,ö  1 

b,.Sä ã%!þ÷,. C!%ì,“ë%",. ã=ƒS" CSäC!,Gì“2" *%*“%.SìS_ 2= ÷%!…%_ ìе2=ë3!ãS_  
" 2е.…%ãе……%-…="=…2=›е…,. !еãS%…=. r*!=_…, (“2=…%ì …= 2002 !.), 2,“. 2. 3ì%"…%ã% C=ë,"= 

nKë=“2S 
b,.Sä, 
"“ü%ã% 

r 2%ì3 ÷,“ëS 

*%*“%",L ã=ƒ ä%ìе……,L ã=ƒ *%…"е!2%!…,L ã=ƒ -е!%“Cë="…,L ã=ƒ 

d…SC!%Cе2!%"“ü*= 3943,7 1310,5 2187,2 258,2 187,8 

d%…еöü*= 5352,3 2103,1 3249,2 # # 

g=C%!Sƒü*= 983,6 265,5 663,8 # 54,3 

k3ã=…“ü*= 1211,0 545,4 580,2 10,3 75,1 

u=!*S"“ü*= 14,5 14,5 # # # 

b“ü%ã% 11505 4239,0 6680,4 268,5 317,2 

j%›…= 2,“ ÷= *Së%"=2-ã%ä,… еëе*2!%е…е!ãS_, ",!%Këе…= ƒ "*=ƒ=…,. "Sä.%äS", " C%!S"… ……S ƒ 
…= "…,ì, 2!=ä,öSL…,ì, е…е!ã%ãе…е!3"=ëü…,ì, 3“2=…%"*=ì, ƒ=C%KSã=G " “е!еä…ü%ì3 ",*,ä=ì 
" =2ì%“-е!3 4,2 *ã 2"е!ä,. ÷=“2,…%*, 5,7 *ã %*“,äS" “S!*,, 1,8 *ã %*“,äS" =ƒ%23 2= S…. [2]. 

l=ë= ãSä!%е…е!ãе2,*= G 2е.…S÷…% %“"%G…,ì “C%“%K%ì ",!%K…,ö2"= еëе*2!%е…е!ãS_, ?% 
ì=G …=Lìе…ø3 L%ã% “%KS"=!2S“2ü “е!еä 2!=ä,öSL…,. 2= …е2!=ä,öSL…,. 2е.…%ë%ãSL __ ",!%K…,-
ö2"=. m= “ü%ã%ä…S äSþ2ü 72 ì=ëS ceq. q3÷=“…,L “2=… "“2=…%"ëе…%_ C%23›…%“2S äSþ÷,. 
lceq …= C%÷=2%* 2006 !%*3 “*ë=ä=G KSë  100 lb2, = !S÷…,L %K“ ã ",!%K…,ö2"= еëе*2!%е-
…е!ãS_ ƒ…=.%ä,2ü“  " ìе›=. 278…395 ìë… *b2·ã%ä " ƒ=ëе›…%“2S "Sä “еƒ%……%_ "%ä…%“2S !%*3. 

o!, “C%!3ä›е……S …%",. 2= !е*%…“2!3*öS_ äSþ÷,. lceq “%KS"=!2S“2ü ",!%K…,ö2"= еëе*-
2!%е…е!ãS_ “*ë=ä=G 1,4…1,6 $ “/*b2·ã%ä. g…=÷…3 ÷=“2*3 ",Cë=2 “*ë=ä=G Cë=2= ƒ= "%ä%*%!,-
“23"=……  (0,22 $ ƒ= 100 ì3 "%ä,). 

g=ã=ëü…,L %K“ ã S…"е“2,öSL " r*!=_…S …= C%ä=ëüø,L !%ƒ",2%* ì=ë%_ ãSä!%е…е!ãе2,*, 
%öS…þG2ü“  …= !S"…S $2…2,4 ìë!ä [6]. Šе!ìS… %*3C…%“2S: ãSä!%ìе.=…S÷…е %Kë=ä…=……  (23!-
KS…,) 2= еëе*2!%ìе.=…S÷…е (ãе…е!=2%!,), ƒ=“%K, ="2%ì=2,ƒ=öS_ # 5#15 !%*S" (äë  !Sƒ…,. 
%K’G*2S", " ƒ=ëе›…%“2S "Sä *!еä,2…,. “2="%* 2= 2=!,-S"). o,2%ìS *=CS2=ë%"*ë=äе……  
1000…3500 $/*b2, "=!2S“2ü ",!%Këе…%_ еëе*2!,÷…%_ е…е!ãS_ “*ë=ä=G 4…8 $ “/*b2·ã%ä. 

o!, öü%ì3, bS……,öü*= %Kë=“2ü ƒ…=.%ä,2ü“  …= ä!3ã%ì3 ìS“öS CS“ë  f,2%ì,!“ü*%_ %K-
ë=“2S ƒ= *Sëü*S“2þ ì=ë,. ceq,  *S, ì%›…= %Cе!=2,"…% Kеƒ ƒ…=÷…,. ",2!=2 "Sä…%",2,. ¯. " 
…=øSL %Kë=“2S …=ëS÷3G2ü“  17, = “е!еä…ü%!S÷…е ",!%K…,ö2"% еëе*2!%е…е!ãS_ “*ë=ä=G  
13,6 ìë… *b2·ã%ä [2, 4]. 

b,*%!,“2=……  "Sä.%äS" KS%ì=“, (äе!е",…=, “%ë%ì=, !%“ë,……S "Sä.%ä, “Sëü“ü*%ã% ã%“C%-
ä=!“2"=, "Sä.%ä, 2"=!,……,ö2"= 2= C2=.S"…,ö2"=, %!ã=…S÷…= ÷=“2,…= C%K32%",. S C!%ì,“ë%-
",. "Sä.%äS") 3 K=ã=2ü%. *!=_…=. G %ä…,ì ƒ C!%"Sä…,. …=C! ìS" %2!,ì=……  е…е!ãS_ ƒ "Sä-
…%"ëþ"=ëü…,. ä›е!еë е…е!ãS_. 

g=ã=ëü…S !S÷…S %K“ ã, !е“3!“S" KS%ì=“, " r*!=_…S “*ë=ä=þ2ü 115,5 ìë… 2%……. nK“ ã, 
ì%›ë,"%ã% е…е!ãе2,÷…%ã% C%2е…öS=ë3 KS%ì=“, “*ë=ä=þ2ü Kë,ƒü*% 22 ìë… 2%…… 3ì%"…%ã% 
C=ë,"= …= !S*, ƒ  *,. 2е.…S÷…% ä%“23C…,L е…е!ãе2,÷…,L C%2е…öS=ë %öS…þG2ü“  3 13,2 ìë… 
2%…… 3ì%"…%ã% C=ë,"= …= !S*, ?% “*ë=ä=G Kë,ƒü*% 7 % ƒ=ã=ëü…%ã% “C%›,"=……  Cе!",……,. 
е…е!ã%!е“3!“S" " r*!=_…S " 2005 !%öS [1]. 

“* C!,*ë=ä ",*%!,“2=……  KS%ì=“,, G "C!%"=ä›е……  “3÷=“…%ã% %Kë=ä…=……  …= b`Š &oS-
"äе…2еCë%е…е!ã%ì%…2=›[,  *е ƒäSL“…þG (…= ƒ=ì%"ëе……  ƒ=öS*="ëе…,. CSäC!,Gì“2") ",!%K-
…,ö2"% "%ä%ã!SL…,. 3“2=…%"%*, ?% C!=öþþ2ü …= “%ë%ìS. Š=*, 3 l=ë,…“ü*%ì3 äе!›ëS“ã%“-
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CS f,2%ì,!“ü*%_ %Kë=“2S "“2=…%"ëе…,L C=!%",L *%2еë ",!%K…,ö2"= mSäе!ë=…äS" 2,C3 
KAN1250,  *,L C!=öþG …= 2,!“S 2= "Sä.%ä=. äе!е",…,, C!%ä3*2,"…S“2þ 2,27 2/ã%ä. =K%  
1,5 lb2, jjd = 90 %, "…=“ëSä%* ÷%ã% CSäC!,Gì“2"% %2!,ì3G е*%…%ìSþ C!,!%ä…%ã% ã=ƒ3 
C%…=ä 238 2,“. ì3 …= !S*. oе!е%Kë=ä…=…% *%2еëü…S %ëSG-›,!%",. *%ìKS…=2S" äë  “C=ëþ"=……  
ë3øC,……  “%… ø…,*= (bS……,öü*=, g=C%!Sƒü*=, )е!…S"еöü*= 2= S…øS %Kë=“2S), ã!е÷*, (o%ë2=-
"“ü*= %Kë=“2ü) Kеƒ ",*%!,“2=……  2!=ä,öSL…%ã% ",ä3 C=ë,"= # C!,!%ä…%ã% ã=ƒ3 [5]. 

Šе!ìS… %*3C…%“2S *%2ëS" äë  “C=ëþ"=……  “%ë%ì,, KS%ì=“, "Sä.%äS" äе!е",…,, KS%ã=ƒ%",. 2= 
ã=ƒ%ãе…е!=2%!…,. 3“2=…%"%*, !е=*2%!S" äë  %2!,ì=……  C=ë,"…%ã% е2=…%ë3, KS%ä,ƒеë  S C!е“S" 
äë  K!,*е23"=……  KS%ì=“, # "Sä 3 ä% 10 !%*S". o,2%ìS *=CS2=ë%"*ë=äе……  " %K’G*2, KS%е…е!-
ãе2,*, “*ë=ä=þ2ü "Sä 1000 ä% 2000 $/*b2, "=!2S“2ü е…е!ãS_ “2=…%",2ü 4…8 $ “/*b2·ã%ä [4]. 

bS2!%е…е!ãе2,*=. bS2!%"S еëе*2!%“2=…öS_, …= "SäìS…3 "Sä 2еCë%",. еëе*2!%“2=…öSL, ",-
!%Kë þ2ü е*%ë%ãS÷…% ÷,“23 е…е!ãSþ Kеƒ ",2!=2 %!ã=…S÷…%ã% C=ë,"=. qü%ã%ä…S …= ",!%K…,ö-
2"% еëе*2!%е…е!ãS_ " r*!=_…S ?%!S÷…% ",2!=÷=G2ü“  Kë,ƒü*% 22 ìë!ä ì3 C!,!%ä…%ã% ã=ƒ3. 
Š=*,ì ÷,…%ì, ãе…е!3"=……  еëе*2!%е…е!ãS_ "S2!%",ì, еëе*2!%“2=…öS ì, ì%›е ƒ=KеƒCе÷,2, 3 
2011 !%öS е*%…%ìSþ C!,!%ä…%ã% ã=ƒ3,  *,L ",2!=÷=G2ü“  …= ",!%K…,ö2"% еëе*2!%е…е!ãS_, 
C!,Kë,ƒ…% …= 11,6 %; 3 2016 !.# …= 17,1; 2021 !. # …= 24,5; 2026 !. # …= 32,6 % [6]. 

j!Sì 2%ã%, …е%K.Sä…% ƒ=ƒ…=÷,2,, ?% “%KS"=!2S“2ü ",!%K…,ö2"= еëе*2!%е…е!ãS_ …= "S2!%-
",. еëе*2!%“2=…öS . (beq) ƒ 1985 C% 2000 !%*, ƒìе…ø,ë=“ü " 5 !=ƒS". o,2%ìS *=CS2=ë%"-
*ë=äе……  " K3äS"…,ö2"% beq (ƒ= öеL Cе!S%ä) ƒìе…ø,ë,“ü ì=L›е " 2 !=ƒ, # ƒ 1,5 2,“. 
ä%ë. qx` ƒ= 1 *b2 "“2=…%"ëе…%_ C%23›…%“2S ä% 700…800 $/*b2. b=!2S“2ü еëе*2!%е…е!ãS_, 
",!%Këе…%_ …= beq " J"!%CS, " “е!еä…ü%ì3 “*ë=ä=G 0,006…0,07 J/*b2·ã%ä. o,2%ì= "=!-
2S“2ü 1 *b2 "“2=…%"ëе…%_ C%23›…%“2S, ""еäе…,. " äSþ 2= C!%ì,“ë%"3 е*“Cë3=2=öSþ beq, 
ƒ…=.%ä,ë=“  …= !S"…S $600…800 [1, 3]. 

q%… ÷…= е…е!ãе2,*=. m=LKSëüø %“"%G…,ì, G ",*%!,“2=……  “%… ÷…%_ е…е!ãе2,*, äë  
%C=ëе……  2= ã=! ÷%ã% "%ä%C%“2=÷=…… . dë  r*!=_…, Cе!еäK=÷3"=…= C%23›…S“2ü "C!%"=-
ä›е…%ã% %Kë=ä…=……  “%… ÷…%_ е…е!ãе2,*, ì%›е “2=…%",2, ƒ= !%*=ì,, ƒ%*!еì= …= 2010 !S* 
# 260; 2025 # 665; 2020 # 1412; 2025 # 2336; 2030 # 3480 lb2, "SäC%"Sä…% [2, 6]. 

m=L"=›ë,"Sø%þ L …=LöS*="Sø%þ äë  ä%“ëSä…,*S" G Cе!“Cе*2,"= ì=“%"%_ C% ", “%… ÷-
…,. K=2=!еL 2!е2ü%ã% C%*%ëS…… ,  *S C!,…ö,C%"% ",*%!,“2%"3þ2ü …%"S -Sƒ,÷…S C!,…ö,C, 
!%K%2,. 0е # K=2=!е_ …= %“…%"S *"=…2%",. *%ìS!%*, ",*%!,“2=……  *"=…2%",. 2%÷%*, "K3-
ä%"=…,. " …=CS"äS=ëе*2!,÷…S ì=2!,öS, 2= ƒ=“2%“3"=……  Cе!“Cе*2,"…,. …=CS"C!%"Sä…,*%",. 
ì=2е!S=ëS" äë  ãе…е!=öS_ &ã=! ÷,.[ -%2%еëе*2!%…S". 0S еëеìе…2, 2!е2ü%ã% C%*%ëS…… , ƒ= 
%öS…*=ì, е*“Cе!2S", 3›е " 30-!S÷…SL Cе!“Cе*2,"S ä%ƒ"%ë 2ü %äе!›=2, K=2=!е_ ƒ …=äƒ",÷=L-
…% ",“%*,ì jjd (ä% 80 %) S ƒ C%ìS!…%þ öS…%þ " 100 G"!% ƒ= *". ì. ` öе "›е ä=“2ü ƒì%ã3 
%2!,ì3"=2, C!%ì,“ë%"3 еëе*2!%е…е!ãSþ ƒ= öS…%þ " 0,03 G"!% ƒ= *Së%"=2-ã%ä,…3 # ìе…-
ø%þ, =…S› …= 2!=ä,öSL…,. 2еCë%",. ÷, =2%ì…,. еëе*2!%“2=…öS .. g",÷=L…%, 2=* “2=…е2ü-
“ , ë,øе *%ë, K3äе …=ä=…% ì=“ø2=K…3 äе!›="…3 CSä2!,ì*3 …= C!%ì,“ë%"е ",!%K…,ö2"% 2= 
…=3*%"S C%ø3*,. `ëе, ƒ 3!=.3"=…… ì “ü%ã%ä…Sø…ü%_ “,23=öS_, J"!%“%þƒ 3›е " öü%ì3 !%öS 
",äSë G …= öS C%2!еK, C%…=ä 5 ìSëü !äS" G"!%. P G"!%CеLöS Cе!еäK=÷=þ2ü: 3 2050 !%öS “%-
… ÷…= е…е!ãе2,*= C%*!,"=2,ìе ?%…=Lìе…øе ÷"е!2ü е…е!ãе2,÷…,. C%2!еK ëþä“2"= [2]. 

r*!=_…= ì=G ƒ…=÷…,L C%2е…öS=ë ãе%2е!ì=ëü…%_ е…е!ãS_. d% ãе%2е!ì=ëü…,. !е“3!“S" 
"Sä…%“ 2ü, …=“=ìCе!еä, 2е!ì=ëü…3 "%ä3 2= 2еCë%23 …=ã!S2,. “3.,. ãS!“ü*,. C%!Sä. g=-
ë3÷е……  2еCë%2, ä%"*Sëë  ƒ= ä%C%ì%ã%þ 2еCë%",. …=“%“S" S 2е!ì%2!=…“-%!ì=2%!S" G 
%ä…,ì Sƒ е-е*2,"…Sø,. S е*%ë%ãS÷…% ÷,“2,. …=C! ì*S" !%ƒ",2*3 “,“2еì …,ƒü*%2еìCе!=-
23!…%ã% 2еCë%C%“2=÷=…… ,  *,L ì=G ƒ…=÷…е C%ø,!е……  " C!%ì,“ë%"% !%ƒ",…32,. *!=_-
…=. “"S23. 

Šе!ìS… %*3C…%“2S 2еCë%ãе…е!3"=ëü…,. 2= еëе*2!%ãе…е!3"=ëü…,. 3“2=…%"%* # 7#12 
!%*S". o,2%ìS *=CS2=ë%"*ë=äе……  # 400…950 $/*b2, "=!2S“2ü е…е!ãS_ 5#8 $ “/*b2·ã%ä. 
g=ã=ëü…= C%23›…S“2ü *%ìC%“2…,. 3“2=…%"%* (“,“2еì, C%"S2! /"%ä= 2= "%ä=/"%ä=), ?% 
е*“Cë3=23þ2ü“  " r*!=_…S, ä%!S"…þG 18,5 lb2 (2=Kë. 2) [2, 4]. 
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Š=Kë,ö  2 

oе!еëS* %K’G*2S" " r*!=_…S, …=  *,. C!=öþþ2ü  
2еCë%"S *%ìC%“2…S 3“2=…%"*, 

nK’G*2 o%23›…S“2ü, *b2 

&r*!C%ø2=[, ì. j,_" 125 
a=…* &`›S%[, ì. j,_" 250 
b%ä%%÷,“…S “C%!3ä,, ì. aе!еƒ=…ü 25 
m=“%“…= “2=…öS  &a="=!S [, ì. u=!*S" 200 
ŠеCë,öS äë  ",!%?3"=……  ã!,KS", ì. d%…еöü* 125 
j=…=ëSƒ=öSL…= …=“%“…= “2=…öS , ì. mS*%C%ëü 12 
q=…=2%!SL &d!3›K=[, ì. lS“.%! 2500 
c%2еëü &“ë2=[, ì “ë2= 8000 
  b“ü%ã% 18500 

b,“…%"*, 2= !е*%ìе…ä=öS_ 

mе"Sä*ë=ä…,ì *!%*%ì 3 …=C! ì*3 C%*!=?е……  е…е!ãе2,÷…%_ “,23=öS_ r*!=_…,, ƒìе…-
øе……  __ е…е!ã%ƒ=ëе›…%“2S, = 2=*%› 3 …=C! ì*3 C%ä=ëüø%_ S…2еã!=öS_ " J"!%CеL“ü*3 “CS"-
ä!3›…S“2ü C%",……= “2=2, "“еKS÷…= CSä2!,ì*= äе!›=", !%ƒ",2*3 2= "C!%"=ä›е……  =ëü2е!-
…=2,"…,. е…е!ãе2,÷…,. 3“2=…%"%* 3 !еãS%…=. ƒ …=L",?,ì, C%*=ƒ…,*=ì, е*%…%ìS÷…%_ ä%öS-
ëü…%“2S. 0ü%ã% ì%›…= ä%“ ã…32, øë .%ì ",*%…=……  2=*,. äSL: 

# 3ä%“*%…=ëе……  …,ƒ*, ÷,……,. ƒ=*%…%ä="÷,. =*2S" ?%ä% "Sä…%"ëþ"=ëü…,. ä›е!еë 
е…е!ãS_,  *S K “C!, ë, CSä",?е……þ е*%…%ìS÷…%_ е-е*2,"…%“2S ",!%K…,ö2"= =ëü2е!…=2,"…%_ 
е…е!ãе2,*,; 

# !%ƒ!%K*= S…"е“2,öSL…,. C!%е*2S" ƒ ìе2%þ ƒ=ë3÷е……  ä%ä=2*%",. "*ë=äе…ü " öþ 
ã=ë3ƒü; 

# …=ä=……  ã=!=…2SL äе!›="%þ ",!%K…,*=ì &÷,“2%_[ е…е!ãS_ ?%ä% __ *3CS"ëS ƒ= -S*“%"=-
…,ì, 2=!,-=ì,; 

# ƒ=KеƒCе÷е……  !S"…  е…е!ãе2,÷…%_ KеƒCе*, r*!=_…, ƒ="ä *, ì%äе!…Sƒ=öS_ ìе!е›S …= -
"…,. е…е!ãе2,÷…,. 3“2=…%"%*, CSä",?е……  !S"…  _. …=äSL…%“2S 2= KеƒCе!еKSL…%“2S; 

# S…-%!ì3"=……  …=“еëе……  r*!=_…, ?%ä% Cе!“Cе*2,"…%“2S ",*%!,“2=……  …е2!=ä,öSL-
…,. ä›е!еë е…е!ãS_, …е%K.Sä…%“2S ƒKе!е›е……  е*%ë%ãS÷…% ÷,“2%ã% ä%"*Sëë  2= ƒìе…øе……  
",*,äS" C=!…,*%",. ã=ƒS" " =2ì%“-е!3 "Sä “C=ëþ"=……  2!=ä,öSL…,. ",äS" C=ë,"=. 
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