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 !"#$% 1  

 !"#" $%, &"$'($ $ )*+,!-(* 

 !" 552.578.2.061.33 

'... (/01234521 

&$'()*+, -.)/#!')01$223, 0$42+5$)*+, /2+1$')+0$0 

+".*#6.78 &)" ."+ .!9:! *+"."'."':$ #",;<!(, 

',%+*..7= ' (*.*#*>$ ,:")$?."8 >$ )*@$$ 

; #!,"-")"-", ,!)"%:."':."-':*:$':$?!'($>$ 

>!:"-*>$ (-#% :!))$:")$$ &!)>'(" " ()*%) 

6))%$#/70)8 .).9$22.)0+ .9'!".1!2+8 "!%$:$, 2$;0+ 2! 7-.-1.)0.5234 "!'+;.134 0$'-

'+0.'+84 &$'()*.-. *'!8, ! 0!*:$ ).)0!1%$23 1$'.802.)02.-)0!0+)0+5$)*+$ (.#$%+ 2$;0$-!".-

2.)2.)2.)0+ 1+"$,)*.-. *.(<%$*)!. &. #!223( (.#$%8( 93%+ <.)0'.$23 )4$(3 '!)<'$#$%$2+8 

1$'.802.)0$, + .<'$#$%$23 1$'.802.)0+ 2$;0$2.)2.)0+ #%8 ;.2#! <$')<$*0+1234 )0'/*0/'. 

 

# $%&'()*(( )(&+,-'(,-( *.-/%'01(( 2-&'% %,345,56 7(&,%4%8)(*-9 

*(:,- ; <(47&3%7 34.( $4-=4%2(*% 3 ;%&,%2*%9 2.&,- >.13-4&3%?% &;%). – 

4.9%* @*.$.(;&3%9, A=3%;&3%9 - B./4%)%;&3%9 $'%C.)(9. D)*.3% $4- );--

8(*-- *. ;%&,%3 - E?%-;%&,%3 2-&'% %,345;.(756 F.'(8(9 ; ;-F(9&3%7 ,(4-

4-?(**%7 3%7$'(3&( &%34.C.(,&+. G+)%7 -&&'()%;.,('(9 H,% %/I+&*+(,&+ $%-

&,=$'(*-(7  # -F F%*5 ?(*(4.J-- – )($4(&&-%**%9 2.&,- ""K< – ; ,(44--

?(**5( $'.&,5 F.4-:%;%9 F%*5 $% 3.*.'.7 ;,%4-2*%9 7-?4.J-- ("#L). !.*-

*5( 3.*.'5 +;'+E,&+ 2.&,0E )('0,%;%9 4(2*%9 &-&,(75 ;-F(9&3%?% ;4(7(*-, 

;5)('(**%9 #.M. <.6%7%;57 - M.#. <.6%7%;57 [1]. "%''(3,-;%7 =2(*56 

$%) 4=3%;%)&,;%7 K.M. #.3&7.*. [2] /5'. 4.F4./%,.*. 7(,%)-3. ;5)('(*-+ 

).**56 "#L $% 4(F='0,.,.7 $4%;()(**56 &(9&7%4.F;()%2*56 - /=4%;56 

4./%,. N.38( -7- /5'- F.3.4,-4%;.*5 "#L $% ,4(7 $'.&,.7: N', >/ - L' 

- &%&,.;'(*. &6(7. &%;7(C(**%?% $.'(%4=&'.. 

# *.&,%+C(( ;4(7+ ,(44-,%4-+ E?. - E?%-;%&,%3. <(47&3%?% 34.+ $% &,(-

$(*- %&;(C(**%&,- ?(%'%?-2(&3%?% &,4%(*-+ %,*%&-,&+ 3 6%4%1% -F=2(**57 3.3 

?(%:-F-2(&3-7- 7(,%).7-, ,.3 - ?'=/%3-7 /=4(*-(7. G.F4(F -F=2.(7%9 ,(44-,%-

4-- $4()&,.;'(* ;(*)&3-7-, )(;%*&3-7-, 3.7(**%=?%'0*57-, $(47&3-7- - 2(,-

;(4,-2*57- %,'%8(*-+7-. # 4.F4(F( $4%&'(8-;.E,&+ ;&( %,4.8.EC-( ?%4-F%*-

,5, 6.4.3,(4*5( )'+ #%'?%- 4.'0&3%9 $4%;-*J--. # %,*%1(*-- *.3%$'(*-+ =?-

'(;%)%4%)%; 4.F4(F ,(44-,%4-- +;'+(,&+ /'.?%$4-+,*57, ,.3 3.3 ; *(7 $4%&'(-



 7

8-;.(,&+ 2(4()%;.*-( $4%*-J.(756 $%4%) - $%4%) :'E-)%=$%4%;. MF 7 %&*%;-

*56 4(?-%*.'0*56 *(:,(*%&*56 3%7$'(3&%;, ;5)('+(756 ; $.'(%F%9&3%7 %&.-

)%2*%7 2(6'( <(47&3%?% <4-3.70+, *. -F=2.(7%9 ,(44-,%4-- $4%751'(**% 

*(:,(*%&*5 &'()=EC-( 3%7$'(3&5: )(;%*&3-9 ,(44-?(**59, ;(46*()(;%*&3%-

,=4*(9&3-9 3.4/%*.,*59, *-8*(-&4()*(;-F(9&3-9 ,(44-?(**59, ;(46*(;-F(9-

&3%-/.13-4&3-9 3.4/%*.,*59, ;(4(9&3-9 ,(44-?(**%-3.4/%*.,*59. <%,(*J--

.'0*% *(:,(*%&*57 7%8(, /5,0 ;(*)&3-9 ,(44-?(**59 3%7$'(3& (A=3%;&3.+ 

$'%C.)0). N.3-7 %/4.F%7, -F=2.(7.+ ,(44-,%4-+ %/'.).(, 6%4%1-7 $%,(*J-.-

'%7 )'+ $%-&3%; F.'(8(9 *(:,-, *% ; ,% 8( ;4(7+ &'%8*%( ?(%'%?-2(&3%( &,4%(-

*-( - *(/%'01-( 4.F7(45 &,4=3,=4 &'=8., $4($+,&,;-(7 %,345,-+ *%;56 7(-

&,%4%8)(*-9, 2,% %$4()('+(, *(%/6%)-7%&,0 %&%/%?% $%)6%). &%F).*-+ 7%)('- 

$'%C.)-, &'=8.C(9 %&*%;%9 $4- $4%(3,-4%;.*-- ?(%'%?%-4.F;()%2*56 4./%,. 

K J('0E %$4()('(*-+ $(4&$(3,-; *(:,(?.F%*%&*%&,- *.7- /5'- $%-

&,4%(*5 ?(%'%?%-&,.,-&,-2(&3-( 7%)('- *(:,(*%&*%&,- ;-F(9&3%?% ,(44--

?(**%?% 3%7$'(3&. & =2(,%7 ?(*(,-2(&3-6 %&%/(**%&,(9 :%47-4%;.*-+ F.'(-

8(9, ;5)('(*5 -*:%47.,-;*5( 34-,(4-- $4%?*%F., . ,.38( %$4()('(*5 $(4-

&$(3,-;*5( =2.&,3- )'+ $%-&3. F.'(8(9  #. 

O. :%47-4%;.*-( F.'(8(9 ; $4()('.6 -F=2.(7%9 ,(44-,%4-- %3.F5;.(, 

;'-+*-( 7*%8(&,;% $%3.F.,('(9. !'+ &%&,.;'(*-+ 7%)('- *(:,(*%&*%&,- 

-F=2(*% 99 /5;1-6 ; /=4(*-- &,4=3,=4, -F 3%,%456 58 -7(E, $4%751'(*-

*=E *(:,(*%&*%&,0 ; ;-F(9&3%7 ,(44-?(**%7 3%7$'(3&(, . 41 *( -7(E,. 

!'+ 3.8)%9 &,4=3,=45 /5'- %$4()('(*5 &'()=EC-( $.4.7(,45: 

 ! 4.&&,%+*-+ %, J(*,4. &,4=3,=45 )% /'-8.91(9 ?4.*-J5 ;5)('(**56 

$.'(%4=&(' (N', >/, L', &%;7(C(**%(); 

 ! ./&%'E,*5( %,7(,3- 34%;'- - 7%C*%&,- ,='0&3-6, /%/4-3%;&3-6 

- 7.'-*%;&3-6 %,'%8(*-9; 

 ! $.4.7(,45, %,;(2.EC-( F. ;'-+*-( ".7&3%-"-*('0&3%9 &-&,(75 

$4%?-/%;: 4.&&,%+*-( %, J(*,4. &,4=3,=45 )% &(4()-*5 %&(;%9 2.&,- ""K<, 

=?%' 7(8)= )'-**%9 %&0E &,4=3,=45 - &4()*(9 '-*-(9 %&(;%9 2.&,- ""K<; 

 ! $.4.7(,45, %,;(2.EC-( F. ;'-+*-( '-*(9*%-7%/-'0*56 F%* (PLB): 

4.&&,%+*-( )% ?4.*-J5 /'-8.91(9 PLB, =?%' 7(8)= )'-**%9 %&0E &,4=3,=-

45 - /'-8.91(9 ?4.*-J(9 PLB; 

 ! $.4.7(,4, =2-,5;.EC-9 ;'-+*-( ?(%6-7-2(&3-6 .*%7.'-9, ;5+;-

'(**56 &,4=3,=4*57- &3;.8-*.7- ; *-8*($(47&3-6 %,'%8(*-+6 [3] – 4.&-

&,%+*-( %, J(*,4. &,4=3,=45 )% /'-8.91(9 .*%7.'--; 

 ! $.4.7(,4, =2-,5;.EC-9 ;'-+*-( *(%,(3,%*-2(&3-6 );-8(*-9 – 3%-

H::-J-(*, *(%,(3,%*-2(&3%9 .3,-;*%&,- ().**59 3%H::-J-(*, %/%&*%;.* 

; 4./%,( [4]). 

#&( 6.4.3,(4-&,-3- /5'- $4%.*.'-F-4%;.*5 & $%7%C0E t-34-,(4-+ 

K,0E)(*,., $%3.F.,('- &% F*.2-757 34-,(4-(7 K,0E)(*,. /5'- %,%/4.*5 
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)'+ ).'0*(91(?% -&&'()%;.*-+. <4- $%7%C- $%&'()%;.,('0*%?% )-&34-7--

*.*,*%?% .*.'-F. - $%1.?%;%?% 4(?4(&&-%**%?% .*.'-F. /5'% $%&,4%(*% 

=4.;*(*-( ;(4%+,*%&,- *(:,(*%&*%&,- 3%7$'(3&., . ,.38( 4.F)('0*% ,='0-

&3-6, /%/4-3%;&3-6 - 7.'-*%;&3-6 %,'%8(*-9: 

 3%7$' = 0,1214 – 0,0799L?4.&%;7 + 0,0061LQRS + 0,0579K*.. + 0,0144LPLB,  

R = 0,81, F4 > F,; 

 N' = 0,2546 – 0,0158L?4.N' + 0,0343K*.. + 0,0006LQRS, R = 0,85, F4 > F,; 

 >/ = 0,3109 – 0,0118L?4.>/ + 0,0252K*.. + 0,0028LQRS, R = 0,91, F4 > F,; 

 L' = 0,204 – 0,0519L?4.L' + 0,0429K*.., R = 0,79, F4 > F,, 

?)(   – ;(4%+,*%&,0 *(:,(*%&*%&,-, ).().; L?4.&%;7, L?4.N', L?4.>/, L?4.L' – 4.&&,%+-

*-( %, J(*,4. &,4=3,=45 )% /'-8.91(9 ?4.*-J5 &%%,;(,&,;(**% &%;7(C(*-

*%?%, ,='0&3%?%, /%/4-3%;&3%?% - 7.'-*%;&3%?% $.'(%4=&'., 37; LQRS – 4.&-

&,%+*-( %, J(*,4. &,4=3,=45 )% /'-8.91(9 ?(%6-7-2(&3%9 .*%7.'--, 37; 

K*.. – 3%H::-J-(*, *(%,(3,%*-2(&3%9 .3,-;*%&,-, =&'. ().; LPLB – 4.&&,%+*-( 

%, J(*,4. &,4=3,=45 )% /'-8.91(9 ?4.*-J5 PLB, 37. 

!'+ ;&(6 =4.;*(*-9 &4()*(( F*.2(*-( ;(4%+,*%&,- )'+ *(:,+*56 &,4=3-

,=4 /%'01( 0,5, )'+ $=&,56 – 7(*01( 0,5. 

<% $%'=2(**57 =4.;*(*-+7 /5'- $%&,4%(*5 &6(75 4.&$4()('(*-+ ;(-

4%+,*%&,- $% -F=2.(7%9 ,(44-,%4--. ".3 ;-)*% *. 4-&=*3(, 3%,%459 $4()-

&,.;'+(, $4-7(4 &6(75 4.&$4()('(*-+ ;(4%+,*%&,- *(:,(*%&*%&,- ;&(?% ;--

F(9&3%?% 3%7$'(3&., *.-/%'01(9 ;(4%+,*%&,0E (/'-F3% 3 1) 6.4.3,(4-F=(,&+ 

&(;(4*.+ 2.&,0 N.*5$&3%?% .,%''., - $4- );-8(*-- *. E?%-;%&,%3 ;(4%+,-

*%&,0 &*-8.(,&+. N.38( %$4()('+EC=E 4%'0 ; ).**%9 7%)('- -?4.(, ?4.*-J. 

$.'(%4=&'., $4- =).'(*-- %, 3%,%4%9 *./'E).(,&+ &*-8(*-( ;(4%+,*%&,-. 

!'+ :%*). $(4&$(3,-;*56 &,4=3,=4, ;6%)+C-6 ; $4()('5 $'%C.)- -&-

&'()%;.*-+, /5'- %$4()('(*5 ;(4%+,*%&,- *(:,(*%&*%&,- $% ;&(7 $%&,4%(*-

*57 7%)('+7. O.-/%'01(9 ;(4%+,*%&,0E $% 3%7$'(3&= 6.4.3,(4-F=E,&+ 

L(8)=4(2(*&3.+, T8*%-S&$-*&3.+ - >%?%7%'%;&3.+ &,4=3,=45. #&( %*- 

4.&$%'%8(*5 ;/'-F- N.*5$&3%?% .,%''.. 

!'+ 3%*34(,*% F.4-:%;56 ,(44-,%4-9 *.-/%'01-7- $(4&$(3,-;.7- &%-

?'.&*% $%&,4%(**57 7%)('+7 %/'.).E, <(4&$(3,-;*.+, N($'%'%8&3.+, N($-

'-*&3.+, O.)(8*.+ &,4=3,=45. !'+ F.4-:%;%9 F%*5 *. *.-/%'(( $(4&$(3,-;-

*56 =2.&,3.6, %$4()('(**56 $% $%&,4%(**57 7%)('+7, ; 7(&,.6 *()%&,.,%2-

*%9 -F=2(**%&,- &(9&7%4.F;()3%9 4(3%7(*)=(,&+ $4%;()(*-( )%$%'*-,('0-

*56 &(9&7%4.F;()%2*56 4./%, (&7. 4-&=*%3). # J('%7 ;&+ ,(44-,%4-+ E?%-

;%&,%2*(( A=3%;&3%?% '-J(*F-%**%?% =2.&,3. $4.3,-2(&3- *( -F=2(*. &(9&-

7%4.F;()3%9. <% H,%9 $4-2-*( ;5)('(**5( "#L -7(E, :4.?7(*,.4*%( 4.&-

$%'%8(*-(, 2,% $%;'-+'% *. %J(*3= /%'01(9 2.&,- ).**%9 ,(44-,%4-- 3.3 

7.'%$(4&$(3,-;*%9 &%?'.&*% $%'=2(**57 7%)('+7.  
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 !"#$%& '(!")("!%:

 

G-&. K6(7. 4.&$4()('(*-+  3%7$' 
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!%$%'*-,('0*5( &(9&7%4.F;()%2*5( - /=4%;5( 4./%,5 *. H,%9 2.&,- 

,(44-,%4-- $%F;%'+, $4%-F;(&,- )%;5)('(*-( "#L - =,%2*-,0 $(4&$(3,-;5 

).**%?% 4.9%*.. 

# J('%7 *(%/6%)-7% %,7(,-,0, 2,% -&&'()%;.*-+ 3.*.'%; ;,%4-2*%9 

7-?4.J-- - 4.F4./%,3. 7(,%)-3- $%-&3%; &;+F.**56 & *-7- F.'(8(9 )%'8*5 

$4%)%'8.,0&+, $%&3%'03= H,% $%F;%'-, /%'(( %/%&*%;.**% $%)6%)-,0 3 ;5/%-

4= $'%C.)(9 - '%3.'0*56 %/I(3,%; )'+ $%&,.*%;3- &(9&7%4.F;()%2*56 - /=-

4%;56 4./%, *. ,(44-,%4-- <(47&3%?% 34.+. 

*#+',) -+(&!.("!% 

1. <.6%7%; #.M., <.6%7%; M.#. #-F(9&3.+ =?'(*%&*.+ :%47.J-+ F.$.)-

*%?% &3'%*. K4()*(?%  4.'. - <4-=4.'0+. – L.: O()4., 1980. – 152 &. 

2. #.3&7.* K.M., >'.?-*56 P.P. DJ(*3. 4%'- 3.*.'%; ;,%4-2*%9 7--

?4.J-- =?'(;%)%4%)%; ; ;-F(9&3%9 ,(44-?(**%9 ,%'C( E?%-;%&,%3. <(47&3%9 

%/'.&,- ($'.,:%47(**.+ 2.&,0). – <(470, 2004. – 32 &. 

3. Q.'3-* #.M., A=3%; T.S., U-13-* L.S. <4-7(*(*-( ;(4%+,*%&,-

*56 7%)('(9 )'+ '%3.'0*%?% $4%?*%F. *(:,(?.F%*%&*%&,-. – @3.,(4-*/=4?: 

MF)-;%  4D GSO, 1992. – 160 &. 

4. K%&,.;'(*-( 3.4,5 *(%,(3,%*-2(&3%9 .3,-;*%&,- <(47&3%9 %/'.&,- 

7.&1,./. 1:500 000: D,2(, Q(%H3%'%?-2(&3%9 $.4,-- $% 4(F='0,.,.7 *.=2*%-

-&&'()%;.,('0&3-6 4./%, $% ?%&3%*,4.3,= V6 ; 1999–2001 ??. / D,;. -&$. "%-

$5'%; M.K.; WQ < «Q(%3.4,.-<(470». – <(470, 2004. – 138 &. 
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