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;80 1:;#"-*&3,1=1 E*%1&"'3 8"#UH& ) WHtH# ;#-T73.

e#-:"Q78, S1-T#-3,1%%Q 8"#%#&87 ;™) %#B &HES="
(24) E=Q :8;87"E%™>" 8"#%#&"" B1ES,*)1+%# 3-"=1E%8-
%# T'NX #0-71, *%#X, O# -717*-7*)%1 01S1 #-71%%" ", Q"
21, %=#, %8 %1EIN E#-="E%*"3 E#-*7A E#,H*" ;87;#-
-18"7*,%*" ;QE',. \QE*, Q""" N, ;#S:#;QEW8%%" 1%1="-
7, QN oL, =, T1; 178 *S3XTA-Q L, *F-#HX %B-T1-
0'=A%"-7X, O# %8 E#S,#=0N : ;#,8-7* E#-T#," ;%" 8" #%#-
&87;*)%" ;#S;173%"*. 5%1"R8 "1W3)*, &HEB=A O8=A-
[8%-1-/W8-"%-""* &#W8 037* 3-:'RUu# S1-T#-#,1%1 E=Q
1%1="S3 ;#=" - ;0&*" "%#S8&%*" '%,8-7*@'+ 3 "";18%1",
O# &IXTAT;*,1=3 "-T#;"X ;#S,*7"3 QA#H# [ 8%#&8%1;
E=Q &H=HE™>"""; 18% ; *%"#,#3#; 'N%71@'B 71"*+ :'E""E %1+-
)1-T"R8Y%8: ; *+%Q7%*+.

e#-R#-78, 3 &#E8=" (24) N + E8Q"" E;"0%" 78”%")%"
&H&BUT™*, O# ,*"=*"1XTA E#;""'1%%Q. €8, %1: ;*"=1E,
L E-37%'-TA3 2;1,"+)1-7*%" (24) "#8['@'N%71 : ;#:#;0-
"+0of-7". >8 @'="#& ,* - ;1,E1%*& N+ ,*"#;*-71%%Q S1-
=BWUeH-T7" (24) SHE*W*)%*& -73 - 8UB& #EUWH ; 'EUH#-T". Y ;&
THH# N 28,%8 - ;#7*;))Q, t#EL%%' 1,7#;1&* 78&:378 -
% )%HHE - #H;8-3 U:j;l,1 , T#&3, o# [3%"0@'Q (24)
T3*3-"IN 1, TH%H&N*+ - #H;8- +, ,'E-#,'EW#H, -1;1-
&87; z :#,*%8% 037* -#-7'+%*& 3 )1-". NE%L" -1& - 1-
;1&87; z, W1 E3&"31,74#;",, S1=8W*7A ,'E @"=#H# %10%#-
;3 IHTLSH*,, QT S&MXXTA-Q 'S )1-#&, 1, #TW8, ' z
78W :#,*%8% S1=8W17* ,'E )1-3 F S,’QS"3 S @*& :-*-
719%%Q - ;# 1;1"78; , "E#0; 1W8%%Q %13"#,#-78" %" ) YottH#
1;#H;8-3, &H#HEB="08=A[8%-1—/W8-"%-"" S1=*R1IN7A-
-Q,'E";*7*&.

U"1S1%8 1W %'Q" %8 S1:8;8)3N &H#W=*,#-7" S1--
T#-3,1%%Q S1S%1)8%#8 &H#EB8=", 1=8 S1 3&#,*, Q" O# B
Ti#7 % &HE*[3,17* + B1EL7* B+ 0'=AR S;3)%*+ E=Q
;HO#T* ,*H=QE [2, -. 55]. §#)1 1:1;17 ,*;#0%*)*"
[3%"@'+ 3 SIH1=A%#&3 ,*:1E"3 E#S,#=QN ,*;'R*7*
t#-71,=8%8 S1,E1%%Q -# S’Q-3,1%%X ,:=*,3 e5 %1
E*%1&"'3 8" #UH& ) Wittt ;#-73 - ; *+&1IX)#B"; 18%*, 3-8-
TIU* +iHf 178, *SW1T™ B#-*TA -"=1E%*& ' 7 3E#-
&'-7"*&,

3. NH#20: ,t1s&#?'C &'-B@,*R + '%#tE&%*R
%,0-1*B'+ (&#?20:" 133 «R*71"—7@81,1»). |8
#E*% %1:;Q&#™ E#-="EWB%%Q ;#="e55 , :#-*=8%%" E*-
%1&")WH-T" ;#S,*7"3 N1Q'#U1=AWHH# HH-1#EL;-7,1 —
T#HO3E#, 1 8"HUH&ST ; *) %>~ S1=8WU%#-78+ &'W #"1S%*-
"1&* '%,8-7*@"+6H 17>, Y#-7" &'-@8,* + "%#S8&Y%*"
L& kit=#,%*& &H#&BUTH& 3 T1"#H# ;#E3 &H#EB=Q N
HE%#0")%8 3;1°3,1%%Q S,’QS"3 &'W E,#&1 '%,8-7*@"+-
U &* tH#TH"1&*. \1S#& S 7*& ,#%™*, Q" =;1,*=#, &#-
W37A , o=*, 17> #E*% %1 #EWH#H#, - ;*)#&3 "1;1"78; 71-
UHHAE , 1=*,3 E=Q ;'SU*T -TH#;'% ;'S%*+. O'EQ*T* I#E-
"0%*+ 8[8"7 &H#W%1, S#';8&1, S1 E#: #&#HH#X &#EB=8+
7*:23 « *W1"—W8;7,1x», Q™ #:*-3XT7A E*%1&'3 E,#°
10# E8™'=A"#" - #:3=Q0"+.

e;*,8E8&%# Ul+: ;#-T'"R3 &#EB8=A E1%#H# "=1-3 +
THUIWB&H, QL #H%1 &HWE 037 ,*"H#;*-T1%1 - ;* E#-="-
EW8%%" ;#="e55 , ;#S,*7""3 1@ '#%1=-A%HE 8" #UH#&""*. F
SIH1=A¥%#&3 ,*:1E"3 ;#SH=QE1XT7A-Q E,1 -8"7#;* 8"#-
WH&™™*: &'-@8," "E:;*N&-7,1+ :'E:;*N&-7,1513)1--
TX "WHSB&YHHE "1 T1=3. /*W1&"™'L ;#S,*7"3 @* -8"-
T#;,, Q" 11, R #o*F-3NTA-Q %1-73 1 %# X &HEB==X [25,
-. 218]:

ay/dt=ay+bYy*, (25)

ay*/dt=cY*+hYY*. (26)

137 a b 6* h— :1;1&87;* &#E8=", #E8;W3, 1%’
%1 #-%#," 8" HWH&BT ; *)%* " #S; 173%™, . UTI%EL; 7%*+
DETE ;% i3-"1IN, O# S&'UN' Y + YA #:*-3XTA E*Ul&'-
"3M=ATH-T' B *N&-T, L CEDH,TE%*T -8VTH; ", 8T HH-
&> NEWL" %' o# %8 S1,IWIN -8;8+7* + E# 7;# * "WR#B
"078; :;871@'B @* S&"0%* ", "#=* - 'E %*&* &1XT7A-Q %1
3,15 #0-QH* ,*; #0%*@7,1 ;#SH=QW37*" -8"7#;",.

Ut , %1 "EBQ &HEB="T7*:3 « *W1"—W8;7,1» (25)
— (26) -#=QHIN , T#&3 O# "%#S8&%" + &'-@8," :'E: ;*N-
&-7,1 ,SIN&HE'XTAHE*% SHEU*&. € ;*)#&3 'E: ; *N&-
-7,1 #EW#H# -8"7#;1 &HW3TA ;#SR*; X, 17* - #N ,*-
JHO%*@7,# S1 ;17 3%#" - 'E: ;*N&-7, "%RAHE. SUHE" , SIN-
&HE'Q &HWB = ;> #E*T* E#f - - "=AWhH#H = ;>-"#;8%%Q 8"#-
0H& ) YHB E'Q=AUH-T" -8"T#;",.

e;* ="+ 1%, 10=* #-7" &#HEB=8+ T*:3 « *W1"—
W8;7,1» %8 &H#W%L %8 ,"1S17* + %1 ;QE B %"~ &'%3-",.
e#-:8;R8, Q" 3W8 03=# -"1S1%#, ;#=A e , E1%*" &#-
E8=Q" ,"E#0;IWIN7A-Q :#0")%#. B1"7*)%# , %*" &H#ES-
=XXTA-Q)*-T# ,*; #0%*)" &'W-8"7#;%" S,”QS""*, 1'%, 8-
-T*@'+%" - ;#@8-* S1=*R1X7A-Q S1 O#; 7#& E#-="EW8%-
%Q. NTW8, :8;8;173,1%%Q )1-7""* e55, %8#0 " "E%#S E=Q
E#-QH%8%%Q S1E1%#H# ;8S3=A7173, &#W8 037* ,*"'#1%#
SI%1ET# [#;&1="-T*)%#. e;1,EL, @8+ %8E#=""3-8-71"*
%8 ; *U@* - #,*+.

e#-E;3H8, ;#0#71 S [#;&3=1&* - ;*:3-"1IN :#:8-
;8E%X 8"#UH&BT ; *)%3 #@'%"'3 11;1&87;", &H#E8=". "E-
%1" 737 &HWITA ,*%*"%37* -8; +#S%' 7;3E%#0". U: ;1,1
, T#&3, O# S1=8WUW#-7" 7*:3 (25) — (26) %1 :;1"7*@"
IW %'Q™ %8 S1,WE* ,*"#%3X7A-Q, 1 Q" O# + ,*"#%3XT7A-
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5.b. bl;7*%8%"#,

“Q, TH, Q" 131, %=#, N U8-T'+*&*. 8 #S%1)IN, O# %1
E#,H* -8 '#EL -710'=A%'-7A :1;1&87;", &#E8=";'E"#
— o #-78; HINTA-Q, 1 "# 47" 28 "HE* %8 E#S, #=QXTAHES ;-
WLT* E#-*TAHL; %" -T17%-7*)%' #0'%"* &HES=".

e#-7: 87N, ~1& ,*E %8="%"+U*"~ S1=8Whktt-78+ 083 87A-
~Q E#HEAT*)Ut, “#)1 + &IN =8, %8 78#; 87*)%8 #0x; 3%73-
L1000, >1-7 31, E* [3%"@"#1=A%" S1=8WUH-7" E*%1&""*
E,# -8"7#:", &HWSTA 037% —""=A"* S HHEU# -"=1E0*-
&* + 'SUHEIUTU*&*. d'=ARS THHA, HHE' , 1W'"# %1,'TA
< RO=*SUH |, *SUL)*T* R3"1%3 S1=8W%'-7A. V"O# W
RN SIUHIR EXUL&™ | H0%*7,1 E, 4 -8"TH:",
03E37A SI%1ET# -"=1E%*&*, T# 0'=AR -"=1E%*&* 03E37A"
L= 01-T3:0" X =1ESUQ. F "ANIHES ;18" ,*"H: *-T19%Q
QHEB=8+ 7% 23« *WL"—W837,1» 7 ;%1 3-"IN7; 3EH&'-T"*+
#8850+ 8717 -# , *SUL)BUUX EXL& YU~ SLH" , [3%-
“@HU3, 100 E, 3-8 T4 U645 8" UG ) ok —*-T8&.

1178 ) *U#&, &HEB="T%:3 « *W1"—W8; 7, 1» E4S-
HEOXTA3;173,17% 1308 + S, 4;#T%" S, Q™ | 1#S,*7-
NIELH -BUTHI", BUHUIHE ™, 128 1% QAH&S - 1 #=3)8%"
SE#-*TA THIG"*& 88" 1 *)UI*& 1%1="SH& =# ,-T1%# ,=8%-
%X 13177833 71"* S,°QS™,, O# ;HO*TA ,8-A &BTHE
78°06") Uit EH-*TA 75 3EH& - T"*&.

4, ~NEPRUTH, 1%L 8'*BO, 1 &H#20:M &3:MI*-
J: U LI#81-1"-0: 0811481 [3] S1-U#,1%1, Q" * &HES=A
O. GBHITAN, 1, %L , "3 *-T1%%" = ;*%@*:", &3=AT*1=""1-
T#:1 + 17-8=8;17#:1 S 3;1°3, 1%%0& [1"7#;3 5.
e. UL&3n=A-#% " /W. \ i *"- QHE*['"'3,1=* S1: ;#:#-
U#t, 1%3 /W . Y8+%-#& 'EBX &3=AT*:=""1T#:1, ,'E:#,-
"EV# E# Q#3 SO'=ARBUNQ U, 8-T*@"+ : ;*S, #E*=# E# 01-
HL7#; 1, #H# SO'=ARBUN ; 8L=AYHH# %1 HI1=AVHHA E#-
“HES, O™ Ef<#,=> B "ESNX 1"-8=8;17#:1, S1: ;#:#-
U#t, 19X OB "U%-T*730"#%1="-T#& /W. b. Y=1;"#&, Q"1
S#S,%,1=1-0, ;'S [#:&1° b. Y1=80A"*& ' %'&8@A-
kg MG+ Y- 106@0&*. TH'EU# S @'NX "ESNX *%, 8-7%@'B ~7*-
&3=XXTA-Q #W,1,=8%%Q8& :#T#)%HD 8" HUH#&") U3
W XT3 %, QUL L *&" I XNTA-Q -8 78 W8 1@ #h1=A-
U*& EH HEHE. F ;8S3=ATLT" 181=A0*+ 10" #61=A%*+ E#'E
*_3"3:0" %, 8-7%@"8 , *Q,=QX7A-Q [3%"@'Q&* #E*Y ,'E
HEUG#HH. >1 E-T1," @'NB , SINGHS1=8WUpH-7" — 30%1-="~
B Q"' S& U™ 10" #1=AVHHE E# HE3 * "%, 8-T*@"+ , SIN-
&U# T 'E-*=XXTA-Q — 03=1 -#03E#, 1%] &HES=A @*"=")-
UrS = LA E'=H B 1T UH-T'. e * GAHES ,SING#-
E'Q&W ,"1S10*&* S&'UI*&* &1=1 -, #3 &BW'. v** ,8; -
%Q &BW1 75173, 1, -Q U1@"#h1=A%*+ E#"'E, O¥# S108S: 8-
3N =#, %3 SL+UQT'-TA (THOTH ,* #0%*)*+ - #78%@'1=), 1
Q" U W0Q — #O-QH "0, 8-T%@"+ , "= #, "EW*+ 1&#:7*S10'8
H-O0# U "1271=3, FQ, =QNTA-Q, O# : 3 *U@*: 1"'-8=8-
-17#:1 %1, ;0E )* ,'Ez#,'E1, 78#:'8 /W. b. Y8+%-1,
B AR HTI Q" EHEH, K HE®, SULES, %) 1+
LIW=* 47" E=Q "%, 8-T%Q"+U#H# - ;#08-3 #)™'3, 1%A
S'E1;*N&@',. L=8 &HEB=A &3=AT*-=""17#;1-1"-8=8;17#:1
&1=173 :8;8,1H3, O# BB =8H"# &#WWL 03=# ,*-=#,*7*
ST E#: #&HHHEX | *THI)BU*" | *"=1E8%A 1=H80; *.

N0t #X @'NB &HES="N - ;*%U@* - * &3=A7*:=""17#-
;11 =6%Y + 1"-8=8;17#;1 DY = k" E8 | — -3&1;%'
"0,8-7*@'B , #-%#,%*+ "1:'71= ("1:'71=#,"=1E8%%Q) 3
JHO' L Y — % #0=8%*+ :;#E3"7 (O0e) 3 ;#0' t, 6 —
-8;8E%Q -~ *=A%"-TAE# "%,8-73, 1%%Q (&3=A7*:=""17#;);
K — 2% #-T%1 "1 T1=#& -1 -TA > ; #0%*@7,1 (1"-8-
=8;17#;). YH&0'%1@'Q = ;*%@*:", &3=AT*:=""17#;1+1"-
-8=8;17#; 1 EIN%1-73:%8 ;'S%*@8,8 ;",%Q%%Q Ft+1=(1
+ 6k) YT, ;#S,"QS1%%Q& Q"#H#N - ;#-71 ,*; #0%*)1 [3%"-
@'Q: Yt=Y  (1+-K)' (27).

TQ &HEB=A 1"-8=8;17#;1-&3=A7*:=""17#;1 S 3;1-
"3, 1%%Q8& [1"7#;3 e55 EA#S, #=0N - ;#,#E*7* S &'%'&1=A-
%*&* S3-*==Q&* TH)"#,' ;#S;1°3%"* :# $Q-3,1%%X
B OAHB ;#="E=Q - ;*-"#;8%%Q 8"HWH&" ) UHHH ;#-T73. NE-
01" 2 8;8UH-*T*#7;*&1%" T#)"#," #0'%"* %1 'WR" -8; '#-
E*, Q" o;1,%=#, %8:;1,#&" ;%#. /=0 @AH#HH -#7;'0%1
-710"'=A%"-7A 1"-8=8;17#;", 3 )1-', o# %8 S1,WE*
SE'+-%8%%#.

5. N3ME*FJ " 11#8%1 -RO&L #B'%"'* 8#:" J8N-
&*R "WH#HtO&%*R '%,@-1*B'+. T ;'S%*@8,#X &#E8==X
1"-8=8; 17#;1-&3=A7* - =""17#;1 #;H1%")%# -#,’QS1%1
-"8&1 ;#S;1°3%"3, S1-%#,1%1 %l )*-T#&3 :;*%@*:"
&3=AT*:=""17#;1. O* 'E%*& - ;*%@* : #& 3 E1%"+ -"8&"N
3;173,1%%Q E*%1&")%#H# &3=AT*:=""1T#;1 '%,8-7*@"+
10#, o#t 78 W -1&8, H; 1%*)%#B : ;#E3"7*,%#-7" "%,8--
7*@'+. F #O#7" [2] #"1S1%#, O# &H#EB=A 1""-8=8;17#-
;1-&3=A7T*:=""17#;1 :8;8,1W%'R8, #-""=A"* , %'+ [ 'H3-
;AN&BURS )*-=# :1;1&87;",,11"-8=8;17#; '%,8-7*@'+
&IN - ;#SH; >+ -8%- "HB['@'N%718 8" 7>, %#-7" "%,8-7*@"+
' o#,7QS1%*+ S 01S#,*& :8; 'HEH#&. NO*E,1 &BTHE™ %8
;HSH=QE1XT7A :8;87'E%*+ -8;'#E, 1 ;#7QH#& Q"#HY &#-
W37A S&'%*7*-Q + ,-' 01S#," :1;1&87;*, o# :#"=1El-
XT7A-Q %8S&"%%*&*. ~NE%1" 3;17°3,1%%Q - 2 '=A%*" S-3,",
3:1;1&87;1" &HEB="%1ES,*)1+%# -"=1E%8 +, Q" :;1-
,*=H#, %8 #T7;'0%8, T#&3 O# &#,1 +E8 ,-8-71"* - ;# #;-
No67#,%" ;#S;1°3%"*, O# E#S,#=QXT7A ,*S%1)*7* Q""'-%3
"1;7*%3Q,*0l.

\#SH=Q%37" ;'SU#,*E* &HEB=AU*" - 8& (710=. 1),
O# E#S,#=Q0XTA ,*SUL)*7* ;#=A €55, @'="#& : ; 1@8SEL7%".
NE%L" =HH")%# 03=H# 0 ,*SU1)*7*, Q">+ 'S @*" -:#-#0",
N,-8-71"* %1+0'=AR 3E1=*& +, #7W8, Q""*+ -1&8 '%-7;3-
&BUTL; "+ #,*N8% ,*"#;*-T#,3,17*-Q - ;* ,*; #0=8%%"
SH="TE* 3 ENHRSUY% e, e'E-3&#,3X)* ,-" =X-*
+ &'03-* ;#SH=QU37*~ &HEB=8+ ' S #H=QE3 %1 ,"7)*S%Q-
%3 -:80*["'3, &H#W%1 -7,8;EW3,17*, o# &HE*[""'#,1-
%1 &HEB=A &3=A7T*:=""17#;1-1"-8=8;17#;1 %1+0'=AR
S;3)%1. e#-:8;R8, @8+ :'E™'E , '%-7;3&8%71=A%#&3
1=1%'N%1+: ;#-7'R*&. e#-E; 3H8, "% [#;&10'+%8 %1:#,-
08%%Q &HES=" &3=A7*:=""17#;1-1"-8=8; 17#; 1N &'%'&1=A-
%*& + 3 -3)1-%*" 3&#,1" %8 -7,#; XN ,8=*"*" ;#-
0=8&. e#-7;87N, 3-' 8"#U#&BT7;*)%" ;#S;1 3%"* -#"*
%B&HW=*," )8;8S %8-71)3 ;87;#-:8"7*,%*" EL%*" +
,"E-37%#-7" %#; &1=A%*" E*%1&")%*" ;QE’,.
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5.b. bl;7*%8%"#,

A CD"5L 1

T:1-*u™"1B'N 10#8'+ 11 &#70 - @+ t1:3)@%%N #Ht0&%*R t1I#*)@%M 11 "%, @-1*B"+

1*: "#%@8:@'8

18#;'8

b#E8="

1. Y8+%-"1%-A"1

1.1.b3=A7*:=""17#;1-1"-8=8;17#;1 '%, 8-
-7*@"+

1.1.1. /7*[8;8%@' 1=A%1 &H#E8=A & WES;-
W1, %6#H# - 8;8;#STH#E'=3 "1:'71=3
(0. GBHY%TAN, 1)

2. >8#"8+%-"1%-A"1

2.1, L, 7#Y%#&%#H# 8"- - #;73 (1. b1 =3-
:1)

2.1.1. T&'%1 %1@'#%1=A%#H# E# H#E3 ,*-
S%1)IN7A-Q Q™ E#O37#"™ ,*,#S3 (, ,858%%Q)
%1 &3=A7*:=""17#; S&'% , 8"-:#;7"71
‘&IHT

2.2. OSIN&HE'S ,* ,#53 "1:'71=3 S 78& - 1&*
8" HUH& ) YotHH S;#-71%%Q (\. W 1;;#EL)

2.2.1.TL:#,%8%%Q ;#S;*,3 , SIEOIEWSY-
%Q™ (€. \#358%-78+%-\H#E1%3)

2.2.2. TL:#, W8W%Q %8-71)" UHSBEIHS
L1=X7* (\. b1+"-8==1)

2.3.0:=*,3 1;*T#"3 %, 8-7*Q+*" E#-
“HE', S-S1 " EH%3 UL S;#-T10%Q 8"~ < #; -
73 71 S1+9Q7'-TA (. /#&1;1)

2.3.1. 7NOH;3%73, 1%%Q %8#0 'E%#-T' ,*, #-
$3"1:'71=3 E=Q TH#H#, O#0 " 18%1 - EA#%#;
&1=1 tH-T'W*+ -7%8&3= E=Q 8" H#UH&") Wthtt
S #-719%%Q

2.4. €'ET;*&"* - #, %8 SL+0QT#-T"
(>. Y1=E#;1)

2.4.1. TI#O1EW8%%Q %8 N =#-7"+%*&* *
&H#W37A SO'=AR3,17*-Q E# 71"#H# S%1-
)8%%Q, S1 Q"#H# "HB'Q'N%7 E'+-%#H# S;#-
-71%%Q , -1E8 E# H1; 1%7#, 1%#H# ;" ,%Q

2.5. >B&HAW=",'-TA ; #S&B8W3, 14%Q "#;#1-
" EH HE-T R, B S5 H-T19%%Q
(/W\H0"%-#%)

2.5.1. b#E8=A ,* #E*TA %8 S' -:', ,"E%#-
R8%A ;',%#,1H*, 15 S;1,*=" &#7*,",, Q"™
3:;1,=0X7A =XE-A"#X -#,8E"%"#X

3. =>8#"=1-*)%1

3.1 1;*[LSUHHE S#S,*T"3 8" HIHE" "™
(i.s8%8;" 71 L U7;1371)
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5.b. bl;7*%8%"#,

11"*%& )*W#&, - 8&1 = ;*"=1E%*" ;#S;1 3%,
,O1)IN7A-Q %1& %1-73:%#X: #@'%"1 %1 #-%#," %1Q,%#B
STL7*-T*)%#B "% [ #;&10'8 - 1;1&87;", &HE8="; ,*S%1)8%-
%Q O1W1%*~ 78&:", 8"H#HWH&)WH#HH ;#-T73; ;#S;1 3u#"
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%1-73:%H&3BTL - #7;*&1%" @* [ ;* - #,*%%" - "EE1,17*-Q
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HITR& -T%)%" - ;#HWHS™ -"#;'R8 ;'E™-TA, %'W - ;1,*=#.
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k=#01="S1@'Q , *&IHIN - : #=3)8%%Q 7; IN"'7#; '+ ; #S-
LXTM3 1 'S*T @, "="S1@"+, B~ %AHHH EHO; #, '=A%H#HH# #0' NE-
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='08;1="S& 'S +#H# 31 #;#& %1 "#%"3;8%@" X + S%8, 1H#X
E#)3W*" "3=A73;%*" 7;1E*@'+ + '-T#; *)%#B - - IEO*%™*
%", 78#;'8, %' %1 - ;1"7*@" %8 -:;*QN -"""=A"*-%803EA
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%8#0™ "E%#-7" -7 ,#;8%%Q E'X)#H#H + 1E8", 17%#H# &8™1-
%'S&3 -, 'THHH- T HEL; -A"#H# ;8H3=X,1%%Q. \81=A%#
-, THAH-DHEL;-A™" *%M* ;8H3=XXT7A-Q S1;1S ,SIN&#-
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5.b. b1;7*%8%"#,

A CD5L2

2%?0""-* u't*) UHFE#0-NF3KKC , W'81(%' 3 1991—2005 pp.*

\#'"* O1=#,*+ ,%37;'R%"+ O1=#,*+ ,%37;'R%"+ Ol1=#,*+ ,%37;'R%"+
ISHE3MT THE3MT 3 ;#S5;173%"3 %1 ISHESMT
#E%3 #-#03
, E-#7"", E# “#:8;8EWAH#HH ;#"'3 , E-#7"", E# 1990 ;.
1990
1991 91,3 91,1 91,3
1992 90,1 89,8 82,3
1993 85,8 85,7 70,6
1994 77,1 774 94,4
1995 87,8 88.5 47,8
, E-#7"", E# 1#:8;8ENA#RH ;#"'3 , E-#7"", E# 1990 ;.
1996 90,0 90,7 43,0
1997 97,0 97,8 41,7
1998 98,1 98,8 40,9
1999 99,8 100,6 40,8
2000 105,9 106,7 43,2
2001 109,2 1111 47,2
2002 105,2 106,3 49,7
2003 109,6 110,5 94,4
2004* 1121 113,0 61,0
2005* 102,6 103,4 62,6

* — /W8;8=#: www.ukrstat.gov.ua
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5.b. b1;7*%8%"#,

&) YettHi S; #-71%%Q , F'; 18%". b* , , IWIN&#, o# , "E%#, -
=X, 1=A%8 S; #-71%%Q &IN ;8S8; ,* E=Q , : ;#,1EW8%%Q ,
%IR'+";18%", 7#&3 , @'+ )1-7*%" E#@'=A%*&N S, 8; %8%-
%Q E# 78#;87*)%*~ %1EQL%A Y8+%-1.

LAt &HEB=A &HW="##71;1"78;*S3,17*Q" -1 ; #-
03 ,*S%1)8%%Q , -=*,3'%,8-7*@"+ %1 S; #-71%%Q #0-QH",
, % #0%*@7,1, Q"8 SE"+-%XN7A-Q S1 ;1 3%#" %8,*"#;*-
=T1%*™ (#T3W%H#-78+717;3E#,* ;8-3;-",. O#%l &HWS
037* S1-7#-#,1%1 ' E=Q 1%1="S3 ,SIN&#S,’QS""3 &'W H1-
=35Q&* 8"HUH&E" ™ T1 ,*Q,=8%%Q TH)#" EHT*"'3 &'W %*&™,
1 71"#W &'W &H#E8==X &3=A7*:=""17#;1 71 - ;#01&*
S XU *-T1%%0 &HES="=1%@XH#,#8 ;81"0@'8 , 8"HUH#&'@".
>1;8R7", E#-,"EN1IR#E " ; 18%* :8;8"#%=",# - ; #E8&#%-
-7;3,1, 1"731=A%"-7A'E8B Y8+%-1 O#E# ,1W=",#-7" E=Q
8"#WH& ) HHHE #S,*T7"'3 ;8H3=XX)#H# E8; W1, %#tH#
,i=*,3

e;#78 ,"E%#,=X,1=A%8 S;#-71%%Q &IN -,#B &8W",
S1Q"*&* 8"#%H#& )% E*%1&""'1 &H#W8 : ;#E#,W3,17*-A
T'=A"* L -0, < < -T100%Q "%78%-*, %* T ) *u%*""",,
E=Q )#H# %8#0™ "E%*& N: SO'=AR8%%Q E#=" %1H; #&1EW8%A;
DR H-T3 L, FHOUF)*T D H#T3WUH-78+; 1 'E, *O8%%Q - ;#-
E3"7*,%#-7""1:"71=#,"=1E8%A; S&8%R8%%Q ""1: '71=#&"-
-T"#-T" 2 ;#E3"@'8, O#t E# , #EQTA 78#;87*)%" "#%-7;3"@"3
\11;;#EL, g./7#&1;1, /WN\H#O"%-#%, >.Y1=E#;1, G.el-
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11", S &HEB="/#&1;1 ,*:=*,IN, O# S& %1 78&:3
S;#-T1%%Q -#,"QS3N7A-Q =*R8 'S S&"%#X H;1%*)%#B
=T *=AW#-T7" E# SIHOLIEWS%%Q. L ', %#, IW%*+ 78&: S;#-
-71%%Q, S1 Q"'#H# H1; 1%7#,1%8 -#,%8 ,*"#;*-71%%Q %1-
Q,%*" , "HWWH&S :8;"HE" ,* ;#0%*)*" - #73W#-78+ 03E8
,*0*&, Q"o# 0'=AR#X 03E8 ;',%#,1W%1 %#;&1 S1#-
O1EW8%A * &8WR#X ""1:'7T1=#&"-7""-TA = ;#E3"0'8 ([ #;-
&3=1 18).

e#S*@'Q W \ i 1; ;#E1 o#E# SI#O1EWS%A N E,#B-
=THX. T #EW#HE O#"'3, ,"% 'E7;*&3N Y8+%-1, "#=* H#-
LB *TA OfE# &HW=" #-7" 71"#B -*-731@'8, S1 Q"'#B %1E-
=*R#" SI#O1EW8B%A %8 N "#;*-%*& E=Q 8"#W#&""*. T
ORAHH 0#"3, ,'% E#"#;0N Y8+%-3, ,"1S3X)* %l -*73-
1@'8,3Q"*" )8;8S ,'E-71,1%%Q SI#OLEW8%A ,'E ""1:'71-
=#,"=1E8%A ;#S,*,INTA-Q "%[=0@'Q, )*N ;#S, QS1%%Q N
%8&HW=",*& 08S SO'=AR8%%Q S1#OI1EW8%A. 1#&3 ,
@'=#&3 1 1; ;#E -~ *=QN7A-Q E# 7=3&1) 8%%Q S1#OL1EW8%A
Q" SHS*T*, ttA )*%%*"" 1. B1""7*)%" SIHOLEWSW%Q , +HHH
78#;'8 ,"E-71X7A ,'E ,8=*)*%* SI#O1EW8%A, - #7;'0%*"
E=Q E#-QH%8%%Q #: 7*&3&3 E#0; #0373, v"'o# E=Q Y8+%-
-1 SI#O1EW8%%Q #S%1) 1XT7A S&8%R8%%Q -#:*73, T# E=Q
i1;;#EL — S;#-71%%Q :#:*73. €8 ,*:=*,1IN, #)8,*E-
%, S ;"SUHHH ;#S3&"%%Q %*&™> ;H#="""1:"7T1=#,"=1E8%A ,
8"HIH& ) UH&3 #S,*7"3. >1Q,%'-7A SI#OLIEWB%A E=Q
B1;;HELN , "E&"WHX ;*-#X E*%1&")%#HB 8" #UH& ™. L
3 Y8+%-1 8"#%#&' "1 &#W8 :8;803,17* 3 -71%" ;8@8-'8
%1,"7A S1 3&%#,* %1Q,%#-7" SI#OL1EW8%A, Q" o# 7'=A"*
"0,8-7*@'B E#;",%XXT7A SI#O1EW8%%Q&. 5 S @A#H# S1-

=T +%HHH -71%3 8" #%H#& "1 - - ; #&HWHL ,*+7* =*R8 3 , *-
t1E"3 :8;8,*08%%Q '%,8-7*@"+ S1 ;1 3%#" S#,% R%""
) *W%*"",. F Y8+%-1"%,8-7*@'B — @8 7'=A""* ) *Uk%*" - #-
I*73,3 01 HEL 171"HW ", /#&1;1'%,8-7*@'B ,"'E'H; 1-
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