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@53C;NNBь C<>28 <V:@>:;V<0BC =0 E0@G>28E ?V4?@8є<AB20E. 

#@0:B8G=0 7=0G8<VABь ?@>5:BC ?>;O30є C <>6;82>ABV 2?@>20465==O @>7@>1;5=>W 

A8AB5<8 2 @50;ь=V 28@>1=8GV C<>28, I> 4>72>;8Bь ?V428I8B8 5D5:B82=VABь @>1>B8 

F5EC B0 70157?5G8B8 4>B@8<0==O AB0=40@BV2 O:>ABV. #@>є:B A?@8Oє 7=865==N 

5:A?;C0B0FV9=8E 28B@0B B0 ?V428I5==N :>=:C@5=B>A?@><>6=>ABV ?V4?@8є<AB20 =0 

@8=:C E0@G>2>W ?@>4C:FVW. 
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1.1 �;V<0B8G=V 40=V 

�C4V25;ь=>-:;V<0B8G=0 7>=0 �  

!>@<0B82=0 3;818=0 ?@><5@70==O ґ@C=BV2 1.0 <  

!>@<0B82=5 A=V3>25 =020=B065==O 1,560 :#0  

!>@<0B82=5 2VB@>25 =020=B065==O 0,410 :#0  

&@820;VABь >?0;N20;ь=>3> ?5@V>4C 178 4=V  

%59A<VG=VABь 5 10;V2 

%>=OG=0 @04V0FVO є >A=>2=8< 465@5;>< 5=5@3VW, I> 2?;820є =0 B5@<>48=0<VG=V 

?@>F5A8 2 0B<>AD5@V B0 D>@<Cє :;V<0B8G=V C<>28 %<V;8. %>=OG=0 5=5@3VO 

?>3;8=0єBьAO 75<=>N ?>25@E=5N V ?5@5B2>@NєBьAO =0 B5?;>, I> 73>4>< 2?;820є =0 

B5<?5@0BC@=V ?>:07=8:8, 28?0@>2C20==O B0 2>;>3VABь. ' 25A=O=>-;VB=V9 ?5@V>4, :>;8 

A>=OG=0 28A>B0 <0:A8<0;ь=0, 28?@><V=N20==O <0є =091V;ьH89 2?;82, A?@8ONG8 

?@>3@V20==N 75<=>W ?>25@E=V B0 71V;ьH5==N B@820;>ABV A2VB;>2>3> 4=O, I> 

?@872>48Bь 4> ?V428I5==O B5<?5@0BC@8. 

$04V0FV9=89 10;0=A 287=0G0єBьAO @V7=8F5N <V6 ?>3;8=CB>N B0 28?@><V=5=>N 

5=5@3VєN. ' %<V;V A5@54=ь>@VG=89 @04V0FV9=89 10;0=A є ?>78B82=8<, AB0=>2;OG8 

1;87ь:> 1,50-1,65  �6/<². �78<:C A?>AB5@V30єBьAO =530B82=89 10;0=A G5@57 

=54>AB0B=є =04E>465==O A>=OG=>W 5=5@3VW, B>4V O: C ;VB=V9 ?5@V>4, 7024O:8 28A>:V9 

A>=OG=V9 0:B82=>ABV, 10;0=A 7=0G=> 7@>AB0є, 4>AO30NG8 ?V:>28E 7=0G5=ь C G5@2=V B0 

;8?=V. 

#>3>4=V C<>28 ':@0W=8 70;560Bь 2V4 25;8:><0AHB01=>W F8@:C;OFVW 0B<>AD5@8 

=04 #V2=VG=>N ?V2:C;5N B0 @53V>=0;ь=8E >A>1;82>AB59 [1]. �B<>AD5@=0 F8@:C;OFVO, 

7C<>2;5=0 =5@V2=><V@=8< @>7?>4V;>< B5?;0, VAB>B=> 2?;820є =0 ?>3>4=V C<>28 <VAB0. 

' 78<>2V <VAOFV 4><V=Cє ?@>=8:=5==O E>;>4=>3> 0@:B8G=>3> ?>2VB@O, I> ?@872>48Bь 

4> 7=0G=8E 7=865=ь B5<?5@0BC@8. !09G0ABVH5 B0:V 2B>@3=5==O A?>AB5@V30NBьAO C AVG=V 

B0 ;NB><C. !0 ?>G0B:C 25A=8 ?5@52060є 70EV4=89 =0?@O<>: ?5@5<VI5==O ?>2VB@O=8E 

<0A, I> ?>ABC?>2> 28BVA=Oє 0@:B8G=V ?>B>:8. �;VB:C 4> %<V;8 ?5@5206=> =04E>48Bь 

B5?;5 0B;0=B8G=5 ?>2VB@O, I> AB01V;V7Cє B5<?5@0BC@=89 @568< =0 @V2=V A5@54=VE 

1030B>@VG=8E ?>:07=8:V2. 
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#5@5EV4 A5@54=ь>4>1>28E B5<?5@0BC@ G5@57 0°C 2V41C20єBьAO 2 A5@548=V 15@57=O. 

' :2VB=V, 7024O:8 71V;ьH5==N A>=OG=>W 0:B82=>ABV, A5@54=O B5<?5@0BC@0 

?V428ICєBьAO 4> 7,0-7,5°C, I> =01;860є :;V<0B8G=V C<>28 4> ;VB=VE. "4=0: <>6;82V 

:>@>B:>G0A=V 7=865==O B5<?5@0BC@8 B0 ?@8<>@>7:8. 

%5@54=V 1030B>@VG=V B5<?5@0BC@8 4;O ;VB=VE <VAOFV2 %<V;8 2V4?>2V40NBь ?><V@=>-

:>=B8=5=B0;ь=><C :;V<0BC: C G5@2=V 3 18,0°C, C ;8?=V 3 19,5°C, C A5@?=V 3 18,8°C. 

�1A>;NB=0 2>;>3VABь ?>2VB@O 71V;ьHCєBьAO 2V4 78<8 4> ;VB0, 4>AO30NG8 <0:A8<C<C 2 

;8?=V 3 16 <1, 7 ?>40;ьH8< 7=865==O< 4> 8-9 <1 2>A5=8. 

�V4=>A=0 2>;>3VABь ?>2VB@O 278<:C AB01V;ь=> 28A>:0, 1;87ь:> 80% 245=ь, B>4V O: 

=025A=V, 7 ?V428I5==O< B5<?5@0BC@8, 2>=0 7<5=HCєBьAO 4> 55-60%. !09=86G0 

2V4=>A=0 2>;>3VABь A?>AB5@V30єBьAO C A5@548=V A2VB;>2>3> 4=O. 

�VB@>289 @568< 70;568Bь 2V4 7030;ь=>W 0B<>AD5@=>W F8@:C;OFVW. ' 78<>289 

?5@V>4 ?5@52060NBь ?V2=VG=V B0 ?V2=VG=>-70EV4=V 2VB@8, 7C<>2;5=V 0=B8F8:;>=0<8. 

�5A=>N B0 2;VB:C ?5@5206=89 =0?@O<>: 2VB@C 7<V=NєBьAO =0 70EV4=89 B0 ?V245==>-

70EV4=89, I> ?@8=>A8Bь 1V;ьH B5?;5 B0 2>;>35 ?>2VB@O. 

�8<0 C %<V;V 70728G09 ?>G8=0єBьAO 2 A5@548=V ;8AB>?040 7 ?5@5E>4>< 

A5@54=ь>4>1>28E B5<?5@0BC@ G5@57 0°C. %=V3>289 ?>:@82 CB2>@NєBьAO =0?@8:V=FV 

;8AB>?040, 0 ABV9:5 7=865==O B5<?5@0BC@ 4> -5°C A?>AB5@V30єBьAO C 3@C4=V. #04V==O 

B5<?5@0BC@8 278<:C 7C<>2;5=5 O: @04V0FV9=8<8, B0: V :>=25:B82=8<8 ?@>F5A0<8. 

�5A=0 ?>G8=0єBьAO =0?@8:V=FV ;NB>3>, :>;8 B0=5 A=V3, V A5@54=ь>4>1>20 B5<?5@0BC@0 

?5@5E>48Bь G5@57 10°C C :2VB=V. 

�VB> B@820є 7 :V=FO B@02=O 4> ?>G0B:C 25@5A=O, E0@0:B5@87CNG8Aь 

A5@54=ь>4>1>28<8 B5<?5@0BC@0<8 28I5 15°C. "AV=ь ?>G8=0єBьAO C A5@548=V 25@5A=O, 

:>;8 A5@54=ь>4>1>20 B5<?5@0BC@0 >?CA:0єBьAO =86G5 5°C.  VAB> %<V;0 @>7B0H>20=5 

2 I :;V<0B8G=V9 7>=V 7 ?><V@=>-:>=B8=5=B0;ь=8< :;V<0B><, I> E0@0:B5@87CєBьAO 

<'O:>N 78<>N B0 B5?;8< ;VB><. 
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!9D98AьB@VEOKA4 F4 E9D98AьBDVKA4 F9@C9D4FGD<.      

&01;8FO 1.1    

 VAOFь I II III �V V VI VII VIII IX X XI XII 
%5@54=ь>@V

G=0 

%<V;0 -5 -4 0,7 8,9 15,2 18,4 20,1 19,3 14,2 7,9 2 -2,7 7,9 

 

1.2 $>7@0EC=:>2V ?0@0<5B@8 7>2=VH=ь>3> ?>2VB@O 

#0@0<5B@8 7>2=VH=ь>3> ?>2VB@O є 206;828<8 2 @>7@0EC=:0E B0 ?@>5:BC20==V 

A8AB5< 25=B8;OFVW B0 :>=48FVN20==O ?@8<VI5=ь. !86G5 =02545=V 45B0;V I>4> 

@>7@0EC=:>28E ?0@0<5B@V2 7>2=VH=ь>3> ?>2VB@O 4;O @V7=8E ?5@V>4V2 @>:C: 

    - 4;O 25=B8;OFVW 2;VB:C - t==23,7 0%; �==53,6 :�6/:3 ; 

    - 4;O :>=48FV>=C20==O 2;VB:C - t==33,0 0%; �==62,9:�6/:3 ; 

    - 4;O 78<>2>3> ?5@V>4C - t==-21  0%; �==-20,7 :�6/:3 ; 

 %5@54=O B5<?5@0BC@0 >?0;N20;ь=>3> ?5@V>4C   -1,1 %. 

 &@820;VABь >?0;N20;ь=>3> ?5@V>4C  178 4V1. 

 �V;ь:VABь 3@04CA> - 4V1 >?0;N20;ь=>3> ?5@V>4C  3572 3 /4. 

 $>7@0EC=:>20 H284:VABь 2VB@C : 

- 2 B5?;89 ?5@V>4 @>:C  1,0 </A ; 

- 2 E>;>4=89 ?5@V>4 @>:C  4,2 </A. 

*V ?0@0<5B@8 4>72>;OBь 2@0EC20B8 @V7=><0=VB=V :;V<0B8G=V C<>28 ?V4 G0A 

?@>5:BC20==O A8AB5< 25=B8;OFVW B0 :>=48FVN20==O, 70157?5GCNG8 >?B8<0;ь=89 

:><D>@B V 5D5:B82=VABь DC=:FV>=C20==O C ?@8<VI5==OE F5EC 7 ?5@5@>1:8 D@C:BV2 V 

>2>GV2 C <VABV %<V;0, +5@:0Aь:>W >1;0ABV. 

1.3 &5E=VG=89 AB0= VA=CNG>W 1C4V2;V 

�0;56=> 2V4 :>=AB@C:B82=>3> @VH5==O >3>@>465==O <0NBь @V7=C 2;0AB82VABь 

?@>B84VOB8 :>;820==N B5<?5@0BC@8 =0 2=CB@VH=V9 ?>25@E=V. [2] 

�A=CNG0 1C4V2;O A:;04C, 2 O:>W ?@>2>48BьAO @5:>=AB@C:FVO 7=0E>48BьAO 2 <VABV 

%<V;0. �C4V2;O <0є ?@O<>:CB=C D>@<C 3010@8B=8< @>7<V@>< 66,15E17,60 <, 
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>4=>?>25@E>20. �8A>B0 ?@8<VI5=ь 2V4 ?V4;>38 4> =87C =5ACG8E AB@>?8;ь=8E 

:>=AB@C:FV9 35,25 <. �>=AB@C:B82=0 AE5<0 1C4V2;V :0@:0A=0.  

�0E 3 AC<VI5=89. !5ACGV :>=AB@C:FVW ?>:@8BBO 71V@=V 70;V7>15B>==V 10;:8. �0;:8 

>1?8@0NBьAO =0 70;V7>15B>==V :>;>=8 :204@0B=>3> ?5@5@V7C. #>:@8BBO 1C4V2;V 3 

?@>DV;ь>20=89 =0AB8;, O:V9 C:;045=> =0 45@52’O=5 @5H5BC20==O ?> >A=>2V V7 71V@=8E 

70;V7>15B>==8E @51@8AB8E ?;8B. �>4>ABV: 7 40EC 7>2=VH=V9, =5 >@30=V7>20=89.  

(C=40<5=B8 ?V4 :>;>=8 AB>2?G0ABV <>=>;VB=V 70;V7>15B>==V. %BV=8 1C4V2;V 

28:>=0=V 7 =02VA=8E ;53:>15B>==8E ?0=5;59.  

&5E=VG=89 AB0= 1C4V2;V 2 FV;><C 704>2V;ь=89. %BV=>2V ?0=5;V ?> >AV 1 7=0E>4OBьAO 

2 =5704>2V;ь=><C AB0=V: <0NBь 7=0G=V B@VI8=8, 7@C9=>20=V 2 =0A;V4>: ?5@572>;>65==O 

B0 ?@><5@70==O. �0=V 4V;O=:8 ABV= 73V4=> ?@>5:BC @5:>=AB@C:FVW ?>2=VABN 

45<>=BCNBьAO B0 2V4=>2;NNBьAO. 

1.4 �5=?;0= V 1;03>CAB@V9 

�0 >A=>2C 4;O 28:>=0==O @>74V;C ?@>5:BC «35=5@0;ь=89 ?;0=» ?@89=OB> 

B>?>3@0DVG=89 ?;0= 75<5;ь=>W 4V;O=:8   1:500. �V;O=:0 >1’є:BC @>7B0H>20=0 2 

70EV4=>W G0AB8=V <. %<V;0. *V;ь>25 ?@87=0G5==O 75<5;ь=>W 4V;O=:8: 4;O @>7<VI5==O B0 

5:A?;C0B0FVW >A=>2=8E, ?V4A>1=8E V 4>?><V6=8E 1C4V25;ь B0 A?>@C4 ?V4?@8є<AB2 

?5@5@>1=>W, <0H8=>1C4V2=>W B0 V=H>W ?@><8A;>2>ABV. $5;ьєD <VAF52>ABV A?>:V9=89. 

�V42V4 4>I>28E B0 B0;8E 2>4 74V9A=NєBьAO VA=CNG8< @5;ьєD><. �> 1C4V2;V ?@>5:B>< 

?5@5410G5=V 2=CB@VH=V ?@>W748 7 B25@48< ?>:@8BBO< @>7@0E>20=V 4;O ?@>W74C 

4>23><V@=>3> 02B>B@0=A?>@BC. !0 B5@8B>@VW ?5@5410G0єBьAO <>I5==O DV3C@=8<8 

15B>==8<8 5;5<5=B0<8 ?@8;53;>W 4> 1C4V2;V 7>=8 B0 B@>BC0@V2. �V;ь=V 2V4 701C4>28 B0 

?@>W74V2 <VAFO >75;5=NNBьAO 307>=><. &5@8B>@VO >3>@>46CєBьAO.  

�@V< 157?>A5@54=ь> 1C4V2;V F5EC 35=5@0;ь=8< ?;0=>< ?5@5410G5=V: :><?;5:B=0 

B@0=AD>@<0B>@=0 ?V4AB0=FVO 10/0,4:�, 0@B57V0=Aь:0 A25@4;>28=0, ?>656=V @575@2C0@8 

(2 >4. ?> 50 :C1. <), >G8A=V A?>@C48 BioPlant, ?>;O DV;ьB@0FVW, 02B>AB>O=:0. 

1.5 &5E=>;>3VG=V @VH5==O 

 #@87=0G5==O ?@>5:B>20=>W 1C4V2;V 3 28@>1=8FB2> H284:>70<>@>65=8E >2>GV2, 

D@C:BV2, O3V4 B0 WE AC<VH59. �0<>@>6C20==O :@0I89, =091V;ьH 4>A:>=0;89 A?>AV1 
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:>=A5@20FVW ?;>4V2 V >2>GV2, ?@8 O:><C 715@V30NBьAO WE E0@G>20 FV==VABь, 2VB0<V=8, 

:>;V@ V A<0:>2V 2;0AB82>ABV.  

%8@>28=0 702>7OBьAO 02B>B@0=A?>@B><, 3>B>20 ?@>4C:FVO 282>78BьAO B0:>6 

02B>B@0=A?>@B><. �0W74 (28W74) 02B>B@0=A?>@BC 28:>=CєBьAO G5@57 2V4:>B=V 2>@>B0 

@>7<V@0<8 4,5 < E 2,0 < (h). �;O 20=B06=>-@>720=B06C20;ь=8E @>1VB ?5@5410G5=V 42V 

@0<?8: @0<?0 ?@89<0==O A8@>28=8 B0 @0<?0 2V420=B065==O 3>B>2>W ?@>4C:FVW. �8A>B0 

@0<? 1,15 <.  

�> ?>G0B:C B5E=>;>3VG=>3> ?@>F5AC 283>B>2;5==O H284:>70<>@>65=8E D@C:BV2 

B0 >2>GV2 ?@>2>48BьAO <8BBO B0 457V=D5:FVO B5E=>;>3VG=>3> >1;04=0==O.  

&5E=>;>3VG=89 ?@>F5A 28@>1=8FB20 2:;NG0є =0ABC?=V >?5@0FVW:  

- 7206C20==O A8@>28=8;  

- ?V43>B>2:0 A8@>28=8 4> 28@>1=8FB20 (V=A?5:BC20==O, <8BBO, >G8I5==O, 

:0;V1@C20==O, A>@BC20==O);  

- >E>;>465==O;  

- =0@V70==O (C @07V ?>B@518);  

- 1;0=HC20==O (C @07V ?>B@518);  

- 70<>@>6C20==O;  

- D0AC20==O;  

- ?0:C20==O;  

- <0@:C20==O.  

"1;04=0==O =5AB0=40@B=5. #5@5@>1:0 >2>GV2 V D@C:BV2 74V9A=NєBьAO ?@8 

28:>@8AB0==V 45:V;ь:>E 284V2 <>1V;ь=8E ?@><8A;>28E :>=25є@=8E CAB0=>2>:. 

&5E=>;>3VG=V ;V=VW <>1V;ь=V B0 <>48DV:CNBьAO =0 V=H89 284 A8@>28=V 2 70;56=>ABV 2V4 

A57>=C 71>@C 2@>60N. $>7B0HC20==O >1;04=0==O ?@89=OB> 7 C@0EC20==O< 157?5G=8E 

?@>W74V2, ?@>E>4V2 B0 @>1>G8E <VAB. !0 :>65= 284 A8@>28=8 @>7@>1;5=V B0 70B25@465=V 

C 2AB0=>2;5=><C ?>@O4:C 1;>:-AE5<8 B5E=>;>3VG=>3> ?@>F5AC. ,284:>70<>@>65=V 

?@>4C:B8 ?@87=0G5=V 4;O @50;V70FVW G5@57 >?B>2C, @>74@V1=C B>@3V25;ь=V <5@56V B0 

28:>@8AB0==O =0 ?V4?@8є<AB20E 3@><04Aь:>3> E0@GC20==O. �8@>1=8FB2> 

74V9A=NєBьAO 73V4=> B5E=>;>3VG=>W V=AB@C:FVW 7 28@>1=8FB20 H284:>70<>@>65=8E 

>2>GV2, 3@81V2, D@C:BV2, O3V4 B0 WE AC<VH59. 
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%:;04C20==O 3>B>2>W ?@>4C:FVW 74V9A=NєBьAO C E>;>48;ь=8E :0<5@0E =0 AB5;060E 

B0 ?V44>=0E. �;O 28:>=0==O 20=B06=>-@>720=B06C20;ь=8E >?5@0FV9 

28:>@8AB>2CNBьAO 5;5:B@>=020=B06C20G B8?C 4004� 20=B06>?V49><=VABN 0,75 B. 

#@>W748 70?@>5:B>20=V H8@8=>N =5 <5=H5 4,0 <.  

�;O ?5@A>=0;C ?5@5410G5=V A0=VB0@=>-?>1CB>2V ?@8<VI5==O. !01V@ ?@8<VI5=ь B0 

WE ?;>I0 2V4?>2V40є =>@<0B82=8< 28<>30<. "1;04=0==O B0 <51;V A5@V9=>3> 

28@>1=8FB20.  

&5E=>;>3VG=0 G0AB8=0 ?@>5:BC @>7@>1;5=0 C 2V4?>2V4=>ABV 7 =>@<0<8 

B5E=>;>3VG=>3> ?@>5:BC20==O B0 [3] 

1.6 �@EVB5:BC@=>-?;0=C20;ь=V @VH5==O 

"1’є<=5-?;0=C20;ь=5 @VH5==O ?@89=OB> V=482V4C0;ь=5 7 C@0EC20==O< >1’є<C 

VA=CNG>3> A:;04C.  

#@>є:B>20=0 1C4V2;O >4=>?>25@E>20 157 ?V420;C. �4<V=VAB@0B82=>-?>1CB>20 

G0AB8=0 1C4V2;V 42>?>25@E>20. %BC?V=ь 2>3=5ABV9:>ABV 1C4V2;V - ���0.  

�C4V2;O A:;040єBьAO 7:  

- >1’є<C VA=CNG>3> A:;04C @>7<V@>< 2 ?;0=V 66,15E17,60 <;  

- ?@81C4>28 :0<5@8 >E>;>465==O 2EV4=>W A8@>28=8 @>7<V@>< 44,10E42,70 <;  

- ?@81C4>28 2V44V;5==O G8AB:8 @>7<V@>< 24,40E13,60 <;  

- ?@81C4>28 2V44V;5==O D0AC20==O @>7<V@>< 24,40E13,60 <;  

- ?@81C4>28 :0<5@ 715@V30==O (<V=CA 18-24°) @>7<V@>< 2 ?;0=V 44,10E42,70 <;  

- ?@81C4>28 04<V=VAB@0B82=>W G0AB8=8 @>7<V@>< 13,60E13,60 <;  

- ?@81C4>28 ?>1CB>28E ?@8<VI5=ь @>7<V@>< 59,00E6,80 <.  

�@0E>2CNG8 @>7<V@8 1C4V2;V B0 A:;04=V 35>;>3VG=V C<>28 (?@>AV40==O 2 B8?C) 

?@81C4>28 ?>4V;5=V <V6 A>1>N 45D>@<0FV9=8<8 H20<8. �3V4=> @5:><5=40FV9 40=8E 2 

72VBV ?@> V=65=5@=>-35>;>3VG=V 28HC:C20==O AB@VG:>2V DC=40<5=B8 70?@>5:B>20=V 7 

0@<>?>OA0<8. &0:>6 0@<>?>OA8 28:>=0=V 2 @V2=OE ?5@5:@8BBO B0 ?>:@8BBO ?@81C4>2. 

#> CAь><C ?5@8<5B@C 1C4V2;V ?5@5410G5=5 28<>I5==O H8@8=>N 1,5 <. 

1.7 �0E>48 5=5@3>715@565==O 

�=5@3>715@565==O є :@8B8G=> 206;828< 0A?5:B>< C ?@>5:BC20==V B0 

5:A?;C0B0FVW ACG0A=8E 28@>1=8G8E >1'є:BV2, >A>1;82> B0:8E, O: F5E8 7 ?5@5@>1:8 B0 
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70<>@>65==O D@C:BV2 V >2>GV2. �@0EC20==O 5=5@3>5D5:B82=>ABV 4>72>;Oє =5 ;8H5 

7<5=H8B8 5:A?;C0B0FV9=V 28B@0B8, 0;5 9 7=878B8 5:>;>3VG=89 2?;82 28@>1=8FB20. ' 

40=><C ?V4@>74V;V @>73;O40NBьAO >A=>2=V 70E>48, 2?@>20465=V 4;O ?V428I5==O 

5=5@3>5D5:B82=>ABV =0 2AVE @V2=OE DC=:FV>=C20==O ?V4?@8є<AB20. 

�D5:B82=5 28:>@8AB0==O 5;5:B@>5=5@3VW C A8AB5<0E >A2VB;5==O F5EC є :;NG>28< 

:><?>=5=B>< 5=5@3>715@565==O. �0AB>AC20==O A2VB;>4V>4=8E ;0<?, O:V 2V47=0G0NBьAO 

28A>:8< :>5DVFVє=B>< :>@8A=>W 4VW B0 4>238< B5@<V=>< A;C618, 4>72>;Oє ACBBє2> 

A:>@>B8B8 A?>6820==O 5;5:B@>5=5@3VW. �8:>@8AB0==O ;N<V=5AF5=B=8E B0 =0B@Vє28E 

;0<? є G0AB8=>N AB@0B53VW, A?@O<>20=>W =0 70157?5G5==O >?B8<0;ь=>3> >A2VB;5==O 7 

<V=V<0;ь=8<8 5=5@35B8G=8<8 28B@0B0<8. #5@52030 =040єBьAO A2VB8;ь=8:0< 7 28A>:>N 

5=5@3>5D5:B82=VABN, O:V 2AB0=>2;NNBьAO C :@8B8G=8E 7>=0E, 45 206;825 O:VA=5 

>A2VB;5==O. 

�=5@3>715@565==O B0:>6 4>AO30єBьAO 7024O:8 28:>@8AB0==N :015;V2 7 

?V428I5=8< ?5@5@V7><, I> 7<5=HCє 2B@0B8 =0?@C38 ?V4 G0A ?5@540GV 5;5:B@>5=5@3VW. 

"?B8<V70FVO 5;5:B@8G=8E <5@56 70157?5GCє AB01V;ь=C @>1>BC >1;04=0==O B0 <V=V<V7Cє 

@878: 28=8:=5==O 020@V9=8E A8BC0FV9. 

'B5?;5==O 7>2=VH=VE ABV= B0 ?>:@V2;V є 206;828< 70E>4>< 7 5=5@3>715@565==O, 

I> 4>72>;Oє 7=878B8 2B@0B8 B5?;0 G5@57 1C4V25;ь=V :>=AB@C:FVW. �81V@ <0B5@V0;V2, 

B0:8E O: <V=5@0;>20B=V ?;8B8, >1C<>2;5=89 WE 28A>:8<8 B5?;>V7>;OFV9=8<8 

2;0AB82>ABO<8. &0:V ?;8B8 70157?5GCNBь =04V9=89 10@'є@ ?@>B8 2B@0B8 B5?;0, 

?V4B@8<CNG8 AB01V;ь=89 B5<?5@0BC@=89 @568< C ?@8<VI5==OE F5EC ?@>BO3>< @>:C. 

 5B0;>?;0AB8:>2V 2V:=0, I> 28:>@8AB>2CNBьAO C F5EC, 2V47=0G0NBьAO 28A>:8<8 

V7>;OFV9=8<8 E0@0:B5@8AB8:0<8, I> <V=V<V7Cє 2B@0B8 B5?;0 G5@57 A:;O=V ?>25@E=V. 

�>40B:>25 CIV;ь=5==O AB8:V2 B0 35@<5B870FVO 7'є4=0=ь 30@0=BCNBь 2V4ACB=VABь 

B5?;>28E <>ABV2 V 28B>:V2 ?>2VB@O. 

�;O 70157?5G5==O >?B8<0;ь=>W B5<?5@0BC@8 C 28@>1=8G8E ?@8<VI5==OE 

28:>@8AB>2CNBьAO ACG0A=V A8AB5<8 >?0;5==O, I> >1;04=0=V 02B><0B8G=8<8 

@53C;OB>@0<8. �AB0=>2;5==O B5@<>AB0B8G=8E 25=B8;V2 =0 ?V42>4:0E 4> >?0;N20;ь=8E 

?@8;04V2 4>72>;Oє B>G=> @53C;N20B8 ?>40GC B5?;0 2V4?>2V4=> 4> 0:BC0;ь=8E ?>B@51 
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?@8<VI5==O. *5 70157?5GCє 7=865==O A?>6820==O 5=5@3VW 157 H:>48 4;O :><D>@BC 

?@0FV2=8:V2. 

�8:>@8AB0==O A8AB5< @5:C?5@0FVW B5?;0 C 25=B8;OFV9=8E CAB0=>2:0E є I5 >4=8< 

206;828< 70E>4>< 7 5=5@3>715@565==O. #;0AB8=G0ABV @5:C?5@0B>@8, 21C4>20=V C 

?@8?;82=>-28BO6=V A8AB5<8, 4>72>;ONBь 28:>@8AB>2C20B8 B5?;> 28BO6=>3> ?>2VB@O 

4;O ?>?5@54=ь>3> ?V4V3@V2C A2V6>3> ?@8?;82=>3> ?>2VB@O. *5 7<5=HCє =020=B065==O 

=0 A8AB5<8 >?0;5==O B0 7=86Cє 28B@0B8 =0 5=5@3>?>AB0G0==O. 

�06;828< 0A?5:B>< 5=5@3>715@565==O є @53C;O@=89 <>=VB>@8=3 B0 :>=B@>;ь 

5=5@3>A?>6820==O. ' F5EC 2AB0=>2;5=V ACG0A=V ;VG8;ь=8:8 5;5:B@>5=5@3VW B0 2>48, I> 

4>72>;ONBь 25AB8 B>G=89 >1;V: A?>68B8E @5AC@AV2 V >?5@0B82=> 28O2;OB8 <>6;82V 

2B@0B8 01> ?5@528B@0B8. &0:89 ?V4EV4 70157?5GCє <>6;82VABь 0=0;V7C 

5=5@3>A?>6820==O B0 2?@>20465==O 4>40B:>28E 70E>4V2 4;O 9>3> >?B8<V70FVW. 

' 2V4?>2V4=>ABV 4> [4] ?@>5:B>< ?5@5410G5=V =0ABC?=V 70E>48 ?> 

5=5@3>715@565==N:  

- 70AB>AC20==O A2VB8;ь=8:V2 7 ;N<V=5AF5=B=8<8 B0 =0B@Vє28<8 (�!0&) ;0<?0<8, 

O:V =091V;ьH 5:>=><VG=> 5D5:B82=V;  

- 70AB>AC20==O :015;V2 7 ?5@5@V70<8, O:V 70157?5GCNBь <V=V<0;ь=V 2B@0B8 =0?@C38;  

- 2AB0=>2;5==O ACG0A=8E <5B0;>?;0AB8:>28E 2V:>=;  

- 7>2=VH=V ABV=8 B0 ?>:@8BBO CB5?;ONBьAO <V=5@0;>20B=8<8 ?;8B0<8;  

- 2V:=0 B0 425@V 2;0HB>2CNBьAO 7 IV;ь=8< 70:@820==O< ABC;>: B0 ?>;>B5=;  

- >1’є:B >1;04=0=89 ACG0A=8<8 ;VG8;ь=8:0<8 5;5:B@>5=5@3VW B0 2>48.  

#@>5:B>< ?5@5410G0NBьAO =0ABC?=V 70E>48 7 5=5@3>715@565==O: 

- =0 ?V42>4:0E 4> >?0;N20;ь=8E ?@8;04V2 04<V=VAB@0B82=>-?>1CB>28E 

?@8<VI5=ь 2AB0=>2;NNBьAO @CG=V B5@<>AB0B8G=V 25=B8;V V7 ?>?5@54=ь>N 

=0AB@>9:>N; 

- 28:>@8AB0==O B5?;0 28BO6=>3> ?>2VB@O 70 4>?><>3>N A5:FVW ?;0AB8=G0B>3> 

@5:C?5@0B>@0 C ?@8?;82=>-28BO6=8E 25=B8;OFV9=8E CAB0=>2:0E. 

#@>5:B>< ?5@5410G0єBьAO 28:>@8AB0==O B5?;>3V4@>V7>;ь>20=8E B@C1=8E A5:FV9 

702>4Aь:>3> 283>B>2;5==O 7 B5?;>V7>;OFV9=8< H0@>< V7 6>@AB:>3> ?V=>?>;VC@5B0=C V 

?>:@V25;ь=>3> H0@C 7 ?>;V5B8;5=C 28A>:>W IV;ь=>ABV. 
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�>5DVFVє=B B5?;>?@>2V4=>ABV ?V=>?>;VC@5B0=C C 2V4?>2V4=>ABV 7 [5] A:;040є =5 

1V;ьH5 0,033 �B/<. 

�>5DVFVє=B B5?;>?@>2V4=>ABV B5?;>V7>;OFV9=>3> H0@C 7 <V=5@0;ь=>W 20B8 =0 

A8=B5B8G=><C 72'O7CNG><C (B@048FV9=> 70AB>A>2C20=>W 4;O V7>;OFVW B5?;>28E <5@56) 

?@8 A5@54=ь>@VG=V9 B5<?5@0BC@V B5?;>=>AVO 90˚% A:;040є ?@81;87=> 0,063 �B/<. #@8 

=5A?@8OB;828E 3V4@>35>;>3VG=8E C<>20E ?@>:;040==O B@C1>?@>2>4V2 B5?;>DV78G=V 

E0@0:B5@8AB8:8 B5?;>2>W V7>;OFVW @V7:> ?>3V@HCNBьAO V ?VA;O 28A8E0==O ?>2=>N <V@>N 

=5 2V4=>2;NNBьAO. �@V< B>3>, ?@8 72>;>65==V B5?;>2>W V7>;OFVW A?>AB5@V30єBьAO 

V=B5=A82=0 :>@>7VO B@C1>?@>2>4V2, I> ?@872>48Bь 4> A:>@>G5==O B5@<V=C WE=ь>W 

A;C618. 

    #>;V5B8;5=>20 >1>;>=:0 2 B@C1=8E A5:FVOE =04V9=> 70E8I0є B5?;>V7>;OFVN 2V4 

?@>=8:=5==O 2>;>38, 70?>1V30NG8 B8< A0<8< :>@>7VW <5B0;C B0 4>40B:>28< 2B@0B0< 

B5?;>B8. 

1.8 �0157?5G5==O =04V9=>ABV B0 157?5:8 

#@>5:B>20=V 1C4V2;V B0 A?>@C48 @>7<VI5=V =0 35=?;0=V 28E>4OG8 7 B5E=>;>3VG=8E 

V B@0=A?>@B=8E 270є<>72'O7:V2. $>7<VI5==O 1C4V25;ь 2V4?>2V40є 28<>30< I>4> 

4>B@8<0==O ?@>B8?>656=8E 2V4AB0=59.  

#@>5:B>< ?5@5410G0NBь 2AV =5>1EV4=V 70E>48, O:V ?>?5@546CNBь =5157?5:C 01> 

7=86CNBь WE 2?;82 70 @0EC=>: B5E=>;>3VG=8E B0 :>=AB@C:B82=8E @VH5=ь, =5>1EV4=8E 

<56 2>3=5ABV9:>ABV :>=AB@C:B82=8E 5;5<5=BV2, 28:>=0==O< A8AB5< 1;8A:02:>70E8ABC 

B0 V=.  

�:A?;C0B0FVO B5E=>;>3VG=>3> >1;04=0==O B0 2545==O B5E=>;>3VG=>3> ?@>F5AC 

28@>1=8FB20 ?@>4C:FVW 1C4CBь 74V9A=N20B8AO 2V4?>2V4=> 4> [6]. !04V9=VABь B0 157?5:0 

A?>@C4 70157?5GCNBьAO 70 @0EC=>: 28:>@8AB0==O >1'є:BC 70 ?@87=0G5==O< 73V4=> 

2AB0=>2;5=>3> B5@<V=C 5:A?;C0B0FVW.  

� ?@>F5AV 5:A?;C0B0FVW >1'є:BC =5>1EV4=> ?@87=0G0B8 ?5@A>=0; 2V4?>2V4=>W 

:20;VDV:0FVW, @53;0<5=BC20B8 2AV @>1>GV ?@>F54C@8, A?>A>18 V D>@<8 4>:C<5=BC20==O, 

:>=B@>;N 70 @57C;ьB0B0<8 @>1>B8 ?5@A>=0;C.  

&0:>6 =5>1EV4=> ?@87=0G8B8 >AV1, O:V =5ACBь 2V4?>2V40;ь=VABь 70 B5E=VG=89 AB0= 

1C4V25;ь B0 A?>@C4. *V >A>18 ?>28==V 7=0B8 :>;> A2>WE >1>2'O7:V2, 25AB8 :>=B@>;ь V 
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2V4?>2V4=C 4>:C<5=B0FVN ?> B5E=VG=V9 5:A?;C0B0FVW 1C4V25;ь V A?>@C4, ?>28==V 1CB8 

?>?5@5465==V ?@> 2V4?>2V40;ь=VABь, 2:;NG0NG8 V B0:C 4VO;ь=VABь, O: ?5@540G0 

V=D>@<0FVW V 4>:C<5=B0FVW.  

�>=AB@C:FVW 1C4V2;V =5>1EV4=> ?V4B@8<C20B8 2 @>1>G><C AB0=V. �> 

?5@H>G5@3>28E @>1VB, I> 70157?5GCNBь 4>23>2VG=VABь :>=AB@C:FV9, <0NBь 1CB8 

2V4=5A5==V 70E>48 I>4> 70157?5G5==O =>@<0;ь=>3> 157?5@5H:>4=>3> 2>4>2V42545==O 

7 B5@8B>@VW, ?@8;53;>W 4> 1C4V2;V.  

#V4?@8є<AB2C =0;03>48B8 ?>ABV9=89 =03;O4 70 B5E=VG=8< AB0=>< :>=AB@C:FV9, 

2545==O B5E=VG=>3> 6C@=0;C 7 5:A?;C0B0FVW, @53C;O@=5 ?@>2545==O G5@3>28E />AV==VE 

B0 25A=O=8E/ 7030;ь=8E >3;O4V2, B>I> 73V4=> [7]. 
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%BC45=B   /_________________/ 

�>=AC;ьB0=B   /_________________/ 
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2.1 "?0;5==O V B5?;>?>AB0G0==O :0;>@8D5@V2 

�65@5;>< B5?;>?>AB0G0==O A8AB5< >?0;5==O B0 25=B8;OFVW 28@>1=8G8E B0 

04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5=ь F5EC 7 ?5@5@>1:8 B0 70<>@>65==O D@C:BV2 V 

>2>GV2 2 <VABV %<V;0, +5@:0Aь:>W >1;0ABV є ?@81C4>20=0 :>B5;ь=0. 

&5?;>=>AVє< A8AB5<0E >?0;5==O V B5?;>?>AB0G0==O :0;>@8D5@V2 25=B>1;04=0==O 

є  2>40 7 B5<?5@0BC@>N  80-60°%. 

' ?@8<VI5==OE 715@V30==O V D0AC20==O 70<>@>65=>W ?@>4C:FVW >?0;5==O =5 

?5@5410G0єBьAO. 

' 28@>1=8G8E ?@8<VI5==OE, A:;04V, <89FV B0@8 ?5@5410G5=> >?0;N20;ь=V 

?@8;048 C 283;O4V 3;04:8E B@C1. 

' 04<V=VAB@0B82=89 B0 ?>1CB>28E ?@8<VI5==OE C O:>ABV >?0;N20;ь=8E ?@8;04V2 

?@89=OB> AB0;52V @04V0B>@8 DV@<8 �.%.� (&C@FVO). �>65= >?0;N20;ь=89 ?@8;04 

>1;04=CєBьAO B5@<>AB0B8G=8< :;0?0=><. �> CAB0=>2:8 ?@89=OB> 70?V@=>-@53C;NNGC 

0@<0BC@C DV@<8 "Danffoss"(�0=VO). 

%8AB5<0 >?0;5==O 3 42>EB@C1=0, 3>@87>=B0;ь=0 BC?V:>20. �8?CA: ?>2VB@O V7 

A8AB5<8 74V9A=NєBьAO 70 4>?><>3>N 02B><0B8G=8E ?>2VB@>2V42V4=8:V2, O:V 

2AB0=>2;5=V 2 25@E=VE B>G:0< A8AB5<8. 

�0?>2=5==O B0 ?V4682;5==O A8AB5<8 >?0;5==O 74V9A=NєBьAO 2 :>B5;ь=V9 7 

2>4>?@>2>4C. �;82 2>48 7 A8AB5<8 >?0;5==O ?5@5410G0єBьAO G5@57 :C;ь>2V :@0=8 V7 

A?CA:=8:><, O:V 2AB0=>2;NNBьAO 2 =86=VE B>G:0E A8AB5<8, 2 ;>B:>2C :0=0;V70FVN 

28@>1=8G8E ?@8<VI5=ь. 

 03VAB@0;ь=V B@C1>?@>2>48 A8AB5< >?0;5==O B0 B@C1>?@>2>48 B5?;>?>AB0G0==O 

:0;>@8D5@V2 25=B8;OFV9=8E CAB0=>2>:  4V0<5B@>< <5=H5 50 << <>=BCNBьAO 7V 

AB0;528E 2>4>307>?@>2V4=8E >F8=:>20=8E B@C1 73V4=> [8], ?@>:;040NBьAO 2V4:@8B> 

274>26 ABV=, D0@1CNBьAO >;V9=>N D0@1>N 70 420 @078 B0 ?>:@820NBьAO B5?;>2>N 

V7>;OFVєN "K-FLEX= B8? ST B>2I8=>N 19 <<. #VA;O 70:V=G5==O <>=B06=8E @>1VB CAV 

B@C1>?@>2>48 ?V4;O30NBь 3V4@02;VG=><C 28?@>1C20==N =0 <VF=VABь B0 IV;ь=VABь. 

#@>E>48 B@C1>?@>2>4V2 G5@57 1C4V25;ь=V :>=AB@C:FVW 28:>=CNBьAO 2 3V;ь70E, O:V 

CIV;ь=NNBьAO. 
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 >=B06, ?CA: V =0;04:C ?@>2>48B8 73V4=> [9]. 

2.2  5B>48:0 @>7@0EC=:C B5?;>28B@0B ?@8<VI5==O  

&5?;>2B@0B8 ?@8<VI5=ь C 68B;>28E V F82V;ь=8E 1C4V2;OE A:;040NBьAO 7 

B5?;>2B@0B G5@57 7>2=VH=V 70E8I5==O (ABV=8, 2V:=0, ?V4;>38, ?5@5:@8BBO) V 28B@0B 

B5?;>B8 =0 =03@V20==O ?>2VB@O, I> V=DV;ьB@CєBьAO 2 ?@8<VI5==O G5@57 =5IV;ь=VABь 2 

:>=AB@C:FVOE. ' ?@><8A;>28E 1C4V2;OE 2@0E>2CNBь V V=HV 2B@0B8 B5?;>B8. 

$>7@0EC=>: B5?;>2B@0B ?@8<VI5==O ?>;O30є C 287=0G5==V 2AVE AC<0@=8E B5?;>2B@0B 

G5@57 >3>@>46C20;ь=V :>=AB@C:FVW (7>2=VH=V 70E8I5==O) V 4;O 2AVE >?0;N20;ь=8E 

?@8<VI5=ь. �>?CA:0єBьAO =5 2@0E>2C20B8 B5?;>2B@0B8 G5@57 2=CB@VH=V 70E8I5==O, 

O:I> @V7=8FO B5<?5@0BC@ 2 ?@8<VI5==OE, O:V 2>=8 ?>4V;ONBь, =5 ?5@528ICє 3>%. 

&5?;>2B@0B8, �B, G5@57 >3>@>46C20;ь=V :>=AB@C:FVW @>7@0E>2CNBь 70 D>@<C;>N: Ā>7@ = ý ∙ (ý6= 2 ýз5) ∙ (Ā + �ÿ) ∙ �āÿ  
ФBD@G?4 (2.1) 

 

, 45  

F3@>7@0EC=:>20 ?;>I0 >3>@>46C20;ь=>W :>=AB@C:FVW, <2; 

t2= 3 @>7@0EC=:>20 B5<?5@0BC@0 ?>2VB@O 2 ?@8<VI5==V, >%; 

t71 3 @>7@0EC=:>20 B5<?5@0BC@0 7>2=VH=ь>3> ?>2VB@O, >%; 

³ 3 4>40B:>2V B5?;>2B@0B8, 2 G0AB:0E 2V4 >A=>2=8E 2B@0B; 

n 3 :>5DVFVє=B, I> 2@0E>2Cє ?>;>65==O 7>2=VH=ь>W ?>25@E=V 70E8I5==O ?> 

2V4=>H5==N 4> 7>2=VH=ь>3> ?>2VB@O; 

R> 3 >?V@ B5?;>?5@540GV <2·>%/�B, I> 287=0G0єBьAO 70 D>@<C;>N: ā> = Ā�6 + � (āÿ�ÿ) + Ā�з + ā?.?. ФBD@G?4 (2.2) 

 

, 45 

³2 3 :>5DVFVє=B B5?;>2V440GV 2=CB@VH=ь>W ?>25@E=V 70E8I5==O, �B/ <2·>%; 

·V i λV 3 B>2I8=0 H0@C V @>7@0EC=:>289 :>5DVFVє=B B5?;>?@>2V4=>ABV <0B5@V0;C 

H0@C :>=AB@C:FVW; 

³7 3 :>5DVFVє=B B5?;>2V440GV 7>2=VH=ь>W ?>25@E=V 70E8I5==O, �B/ <2·>%; 
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Rn.n 3 B5@<VG=89 >?V@ 70:@8B>3> ?>2VB@O=>3> ?@>H0@:C (?@8 =0O2=>ABV 9>3> 2 

:>=AB@C:FVW), <2·>% / �B  

�>5DVFVє=B8 ³2 V ³7 ?@89<0NBьAO 70 �%&'; 

·V 3 287=0G0єBьAO 7 1C4V25;ь=8E :@5A;5=ь >3>@>46CNG8E :>=AB@C:FV9 01> 

?@87=0G0єBьAO C 2V4?>2V4=>ABV 7 70240==O<; 

λV 3 ?@89<0єBьAO 70 4>2V4:>28<8 40=8<8.  

"?V@ B5?;>?5@540GV 2V:>= V 425@59 70728G09 =5 @>7@0E>2CєBьAO V ?@89<0єBьAO 70 

4>2V4:>28<8 40=8<8 2 70;56=>ABV 2V4 28:>@8AB>2C20=>W :>=AB@C:FVW. 

$>7@0EC=:>2V ?;>IV 70E8I5=ь 287=0G0NBь 70 1C4V25;ь=8<8 :@5A;5==O<8.  

�8B@0B0 B5?;>B8 =0 =03@V2 V=DV;ьB@>20=>3> 7>2=VH=ь>3> ?>2VB@O 2 68B;>28E V 

3@><04Aь:8E 1C4V2;OE 4;O 2AVE ?@8<VI5=ь 287=0G0єBьAO 7 42>E @>7@0EC=:V2. 

' ?5@H><C @>7@0EC=:C 287=0G0єBьAO 28B@0B0 B5?;>B8 QV =0 ?V4V3@V2 7>2=VH=ь>3> 

?>2VB@O, I> =04E>48Bь 2 V-5 ?@8<VI5==O 2=0A;V4>: @>1>B8 ?@8@>4=>W 28BO6=>W 

25=B8;OFVW. 

' 4@C3><C @>7@0EC=:C 287=0G0єBьAO 28B@0B0 B5?;>B8 QV =0 ?V4V3@V2 7>2=VH=ь>3> 

?>2VB@O, I> ?@>=8:0є 2 F5 6 ?@8<VI5==O G5@57 =5IV;ь=VABь 70E8I5=ь 2=0A;V4>: 

B5?;>2>3> V 2VB@>2>3> B8A:V2. �;O 287=0G5==O @>7@0EC=:>28E 2B@0B B5?;>B8 

?@8<VI5==O<8 15@CBь =091V;ьHC 25;8G8=C 7 287=0G5=8E 70 =86G5=02545=8<8 

D>@<C;0<8 (1,3) B0 (1,5). 

QV = ÿ, āā ∙ � ∙ �з ∙ A ∙ ( ý6= – ýз5) ФBD@G?4 (2.3) 

45 L 3 28B@0B0 2840;Oє<>3> ?>2VB@O, <3/3>4, I> ?@89<0єBьAO 4;O 68B;>28E 

1C4V25;ь 3 <3/3>4 =0 1 <2 ?;>IV 68B;>28E ?@8<VI5=ь V :CE=V; 

ρ7 3 3CAB8=0 7>2=VH=ь>3> ?>2VB@O, :3/<3; 

A 3 ?8B><0 B5?;>є<=VABь ?>2VB@O, @V2=0 1 :�6 /(:3 · >%). 

#8B><0 2030 ´, !/<3 V 3CAB8=0 ?>2VB@O ρ, :3/<3, <>6CBь 1CB8 287=0G5=V 70 

D>@<C;0<8: Ā =  ĂăÿĂ(āĀĂ + ý) , � =  Ā ý  
ФBD@G?4 (2.4) 

 

45 t 3 B5<?5@0BC@0 ?>2VB@O, >%; g = 9,8 </A2. 
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�8B@0B0 B5?;0 QV =0 ?V4V3@V2 7>2=VH=ь>3> ?>2VB@O, I> ?@>=8:0є 2 ?@8<VI5==O 

G5@57 =5IV;ь=VABь >3>@>465=ь 2=0A;V4>: B5?;>2>3> V 2VB@>2>3> B8A:V2, 287=0G0єBьAO: Āÿ = ÿ, āā ∙ þÿ ∙ � ∙ (ý6= 2 ýз5) ∙ � ФBD@G?4 (2.5) 

 

45 GV 3 28B@0B0 V=DV;ьB@>20=>3> ?>2VB@O, :3/3>4, G5@57 >3>@>46C20;ь=V 

:>=AB@C:FVW; 

k 3 :>5DVFVє=B, I> 2@0E>2Cє 7CAB@VG=89 B5?;>289 ?>BV:, I> ?@89<0єBьAO 4;O 

2V:>= B0 10;:>==8E 425@59 7 @>74V;ь=8<8 ABC;:0<8 @V2=8< 0,8, 4;O >48=0@=8E 2V:>= 8 

2V:>= 7V A?0@5=8<8 ABC;:0<83 1,0. 

�;O 2V:>= B0 10;:>==8E 425@59 25;8G8=C GV, :3/3>4, 287=0G0NBь O: 

GV = 
ÿ,āĀÿ∙� ý ∙�Рÿ∙ÿ.ÿĀāþ  ФBD@G?4 (2.6) 

45 Δ $V 3 @V7=8FO B8A:V2 ?>2VB@O, #0, =0 7>2=VH=V9 $7 8 2=CB@VH=V9 ?>25@E=OE $2= 

2V:>= G8 425@59; 

Σ F 3 @>7@0EC=:>2V ?;>IV 70E8I5=ь, <2; Ru, <2·3>4/:3 - 3 >?V@ ?>2VB@>?@>=8:=5==N 70E8I5==O, O:89 <>65 ?@89<0B8AO 
73V4=> �%&'. � ?0=5;ь=8E 1C4V2;OE, :@V< B>3>, 287=0G0NBь 4>40B:>2V 28B@0B8 

V=DV;ьB@>20=>3> ?>2VB@O G5@57 AB8:8 ?0=5;59. 

$V7=8FN B8A:V2 ?>2VB@O Δ $V, #0, 287=0G0NBь 7 @V2=>ABV: 

  ∆ÿÿ = (ÿ 2 þÿ)(Āз – Ā6=) + �=�ā(��,� 2 ��,�)�Ā 2 ÿÿ�ý ФBD@G?4 (2.7) 

45 H 3 28A>B0 1C4V2;V, <, 2V4 @V2=O 75<;V 4> 38@;0 25=B8;OFV9=>W H0EB8 (2 

1573>@8I=8E 1C4V2;OE 38@;> H0EB8 @>7B0H>2CNBь =0 1 < 28I5 ?>:@V2;V, 2 1C48=:0E 7 

3>@8I5< =0 4-5 < 28I5 25@EC 3>@8I=>3> ?5@5:@8BBO); 

hV 3 2V4AB0=ь, <, 2V4 @V2=O 75<;V 4> 25@EC 2V:>= 01> 10;:>==8E 425@59, 4;O O:8E 

287=0G0єBьAO 28B@0B0 ?>2VB@O; 

´7, ´2= 3 ?8B><V <0A8 2=CB@VH=ь>3> V 7>2=VH=ь>3> ?>2VB@O; 

V 3 @>7@0EC=:>20 H284:VABь 2VB@C, </A; 

A5,n V A5,@ 3 05@>48=0<VG=V :>5DVFVє=B8 1C4V2;V 2V4?>2V4=> 4;O =02VB@O=>W B0 

?V42VB@O=>W ?>25@E>=ь. �;O 1C4V2;V ?@O<>:CB=>W D>@<8 A5,n = 0,8, A5,@ = 30,6; 
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k1 3 :>5DVFVє=B, I> 2@0E>2Cє >1;V: 7<V=8 H284:VA=>3> =0?>@C 2VB@C 2 70;56=>ABV 

2V4 28A>B8 1C4V2;V; 

PVnt 3 C<>2=>-?>ABV9=89 B8A: ?>2VB@O, #0, I> 28=8:0є ?@8 @>1>BV 25=B8;OFVW 7V 

HBCG=8< ?>1C645==O<, 4;O 68B;>28E 1C4V25;ь PVnt = 0.�>5DVFVє=B k1 ?@89<0єBьAO ?@8 

28A>BV 70E8I5==O =04 ?>25@E=5N 75<;V 4> 5,0 < @V2=8< 0,5, ?@8 28A>BV 4> 10 < 3 0,65, 

4> 20 < 3 0,85, 1V;ьH5 20 < 3 1,1. 

$>7@0EC=:>2V B5?;>2B@0B8 ?@8<VI5==O, �B, 

  Ā@>з@ = Āз4E + Āі=D + Ā?>5CB ФBD@G?4 (2.8) 

 

45 Σ Q70E 3 AC<0@=V B5?;>2B@0B8 G5@57 70E8I5==O ?@8<VI5==O; 

QV=D 3 =091V;ьH0 28B@0B0 B5?;>B8 =0 ?V4V3@V2 V=DV;ьB@>20=>3> ?>2VB@O 7 

@>7@0EC=:V2 70 D>@<C;0<8 (1,3) 8 (1,5); 

Q?>1CB 3 ?>1CB>2V B5?;>284V;5==O 2V4 5;5:B@8G=8E ?@8;04V2, >A2VB;5==O B0 V=H8E 

465@5; B5?;0, I> ?@89<0NBьAO 4;O 68B;>28E ?@8<VI5=ь V :CE>=ь C @>7<V@V 21 �B =0 

1<2 ?;>IV ?V4;>38 [10]. 

$>7@0EC=>: B5?;>2B@0B ?@8<VI5==O <>6=0 22060B8 7025@H5=8<. 
 

«(@03<5=B @>7@0EC=:C B5?;>28E 28B@0B» 

&01;8FO 2.1 

 

№ ВAGFD.                                     ПB69DIA6V>ABFP BI?4:89A<я ВFD4F<                    �48546>< СG@4DA4
CD<@V- �4;64 EFBDBA< A4;64 6<EBF4 L<D<A4 6<EBF4 П?BM4 DV;A<Jя >BQH. F9C?4 A4 EG@@4 6FD4F4
M9AAя CD<@VM9AAя F-D4 E6VFG B7BD8:. CB69DIG >6 @ F9@-D F9C?BC9- Q, EFBDBAO A4854- F9C?4,

°С >BAEFD. @ @ @ D984KV ВF E69F4 6B> Q, ВF

6 6V88V?9AAя 17 ; EF 37 3,5 129,5 38 0,58 2854,18 1,1 1,1 3140

K<EF>< 5 ; EF 23 3,5 80,5 26 0,58 1213,9 1,10 1,10 1335

17 6V>AB 4,68 4 18,72 38 1,6 1138,2 1,10 1,10 1252

17 EF9?я 317 38 0,42 5059,3 1,10 1,10 5565

17 CV8?B74 317,0 38 0,47 5661,6 1,10 1,10 6228

ІAHV?PFD4JVя 17 3 317,0 38 0,25 3045

20565

1 J9I 12 6BDBF4 12 2 24,0 33 1,6 1267,2 1,10 1,10 1394

E6V:BW 12 EF9?я 18 60 1080,0 33 0,58 20671,20 1,10 1,10 22738

E<DB6<A< 12 ; EF 23 6,7 154,1 33 0,58 2949,47 1,10 1,10 3244

1 ; EF 36 6,7 241,2 22 0,55 2918,52 1,10 1,10 3210

12 6V>AB 23,6 1,2 28,3 33 1,3 1214,93 1,10 1,10 1336

CV8?B74 1090,0 21 0,25 5722,5 1,10 1,10 6295

ІAHV?PFD4JVя 6,7 980,0 21 0,5 23234

61452

�<=>4 ; EF
6V>AB
EF9?я
CV8?B74

С>?48 ; EF
6V>AB
CV8?B74

ІAHV?PFD4JVя

CB5GFB6V ; EF
CD<@VM9AAя 6V>AB

EF9?я
CV8?B74

ІAHV?PFD4JVя

>@A4F< @9I4AV>4 ; EF
6V>AB
EF9?я
CV8?B74

ІAHV?PFD4JVя

АПЧ BHVEAV ; EF
869DV

CD<@VM9AAя 6V>AB
EF9?я
CV8?B74

ІAHV?PFD4JVя

Ві4@. 0,000 ЦB>B?ьA<= CBв5Dх . 
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#@>4>265==O B01;8FV 2.1 

 

2.3 #V41V@ >1;04=0==O 

�;O >1@0=>W A8AB5<8 >?0;5==O 7 C@0EC20==O< ?@87=0G5==O ?@8<VI5=ь 

?@>?>=CєBьAO 70AB>A>2C20B8 2 04<V=VAB@0B82=V9 G0AB8=V 1C4V2;V ?0=5;ь=V 0;N<V=Vє2V 

0@<>20=V AB0;ь=>N B@C1>N @04V0B>@8 E.C.A. B8?C: �22 28A>B>N 500 <<. 
 

 

 

 

 

 

 

 

 

 

 

 

№ ВAGFD.                                     ПB69DIA6V>ABFP BI?4:89A<я ВFD4F<                    �48546>< СG@4DA4
CD<@V- �4;64 EFBDBA< A4;64 6<EBF4 L<D<A4 6<EBF4 П?BM4 DV;A<Jя >BQH. F9C?4 A4 EG@@4 6FD4F4
M9AAя CD<@VM9AAя F-D4 E6VFG B7BD8:. CB69DIG >6 @ F9@-D F9C?BC9- EFBDBAO A4854- F9C?4,

°С >BAEFD. @ @ @ D984KV ВF E69F4 6B> Q, ВF

6V88V?9AAя ; EF
K<EF>< ; EF

6V>AB
EF9?я

CV8?B74
ІAHV?PFD4JVя

J9I 6BDBF4
E6V:BW EF9?я
E<DB6<A< ; EF

; EF 
6V>AB
CV8?B74

ІAHV?PFD4JVя

9 �<=>4 17 ; EF 8,2 6 49,2 39 0,58 1113 1,10 1,10 1224

17 6V>AB 3,6 1 3,6 39 1,6 225 1,10 1,10 247

17 EF9?я 8 4 32,0 39 0,55 686 1,10 1,10 755

17 CV8?B74 37,0 39 0,25 360,8 1,10 1,10 397

6 37,0 39 1 2918

5541

3 С>?48 12 ; EF 48 6 288,0 33 0,58 5512,32 1,10 1,10 6064

6V>AB 3 4 12,0 33 1,6 633,6 1,10 1,10 697

CV8?B74 233,0 33 0,47 3613,83 1,10 1,10 3975

ІAHV?PFD4JVя 6 233,0 33 0,5 7774

18509

20,2 CB5GFB6V 18 ; EF 40 6 240,0 39 0,23 2153 1,10 1,10 2368

CD<@VM9AAя 18 6V>AB 1,26 19 23,9 40 1,3 1245 1,10 1,10 1369

18 EF9?я 28,3 6 169,8 40 0,24 1630,1 1,10 1,10 1793

18 CV8?B74 169,8 39 0,46 3046,212 1,10 1,10 3351

ІAHV?PFD4JVя 6 169,8 39 1 13390

22271

18,2 >@A4F< @9I4AV>417 ; EF 21 6 126,0 39 0,23 1130,22 1,10 1,10 1243

17 6V>AB 1,26 3 3,8 39 1,3 191,646 1,10 1,10 211

17 EF9?я 9,3 6 55,8 39 0,24 522,288 1,10 1,10 575

17 CV8?B74 55,8 39 0,46 1001,052 1,10 1,10 1101

ІAHV?PFD4JVя 3 55,8 39 1 2200

5330

АПЧ BHVEAV 18 ; EF 54 7 378,0 39 0,23 3390,66 1,10 1,10 3730

18 869DV 2 2 4,0 39 1,6 249,6 1,10 1,10 275

CD<@VM9AAя 18 6V>AB 1,26 11 13,9 39 1,3 702,702 1,10 1,10 773

18 EF9?я 13,6 13,5 183,6 39 0,24 1718,496 1,10 1,10 1890

18 CV8?B74 183,6 39 0,46 3293,784 1,10 1,10 3623

ІAHV?PFD4JVя 7 183,6 39 0,5 8446

18736

147075

Ві4@. 0,000 ЦB>B?ьA<= CBв5Dх . 



 

�<=. �@:. № 4>:C<. #V4?8A �0B0 

�@:. 

25 �&�%&�*��!� ��#'%�!� $"�"&� 

$8A 2.1 
 

 

«%B0;5289 @04V0B>@ �.%.�.» 

#5@52038 AB0;528E @04V0B>@V2 E.C.A.: 

 0;89 >1'є< 2>48 AB0;52>3> ?0=5;ь=>3> @04V0B>@0;  

,284:5 =03@V20==O V 5:>=><VO 5;5:B@>5=5@3VW;  

%CG0A=89 48709=;  

�8A>:>O:VA=0 >1@>1:0 ?>25@E=V @04V0B>@0;  

�><?0:B=VABь AB0;52>3> @04V0B>@0 ?@8 ?V428I5=V9 B5?;>2V440GV;  

�8A>:0 =04V9=VABь <0B5@V0;C @04V0B>@0;  

�@CG=VABь V ?@>AB>B0 <>=B06C V7 AE>20=8< ?V42545==O< B@C1.  

�;O ?@><8A;>28E ?@8<VI5=ь 28:>@8AB>2CNBьAO @53VAB@8 7 3;04:8E B@C1, >A:V;ь:8: 

 �;04:V B@C18 70157?5GCNBь E>@>H89 :>=B0:B 7 ?>B>:>< B5?;>=>AVO, I> 

A?@8Oє 5D5:B82=V9 B5?;>?5@540GV. �>=8 <5=H AE8;ь=V 4> CB2>@5==O 

2V4:;045=ь =0 2=CB@VH=VE ABV=:0E, I> 715@V30є 28A>:C 5D5:B82=VABь 

B5?;>>1<V=C ?@>BO3>< 4>23>3> G0AC. 

 �;04:0 ?>25@E=O B@C1 ;53H5 >G8ICєBьAO 2V4 ?8;C, 1@C4C B0 V=H8E 

701@C4=5=ь. *5 >A>1;82> 206;82> 2 ?@><8A;>28E C<>20E, 45 <>6;825 

701@C4=5==O ?>2VB@O V ?>25@E>=ь. �01@C4=5==O =0 ?>25@E=OE B@C1 <>6CBь 

7=86C20B8 5D5:B82=VABь B5?;>2V440GV. 
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 $5єAB@8 7 3;04:8E B@C1 ?@>ABV C 283>B>2;5==V B0 <>=B06V. �E :>=AB@C:FVO 

4>72>;Oє ;53:> 7'є4=C20B8 >:@5<V 5;5<5=B8 157 A:;04=8E 720@N20;ь=8E 01> 

<5E0=VG=8E @>1VB, I> 7=86Cє 7030;ь=V 28B@0B8 =0 28@>1=8FB2> V CAB0=>2:C. 

$8A 2.2 

 

«�;04:>B@C1=89 @53VAB@» 

З4CVDA4 F4 D97G?N64?ьA4 4D@4FGD4 

 � :>6=>3> >?0;N20;ь=>3> ?@8;04C V 2 25@E=VE B>G:0E AB>O:0 ?5@5410G0є<> 

2840;5==O ?>2VB@O, I> 4>FV;ь=> 4;O 3>@87>=B0;ь=>3> ?@>:;040==O 

B@C1>?@>2>4V2. �;O Fь>3> 28:>@8AB>2Cє<> @CG=V ?>2VB@>28?CA:=V :@0=8 V=6. 

 0є2Aь:>3> B0 02B><0B8G=V ?>2VB@>28?CA:=8:8  FIX  �&�% 548.  

 �0?V@=>-@53C;NNG0 0@<0BC@0 ?5@5410G0єBьAO 4;O <>6;82>ABV @53C;N20==O 

A8AB5<8 >?0;5==O B0 2V4:;NG5==O WW >:@5<8E G0AB8= C 28?04:C 020@VW, @5<>=BC. 

�;O F8E FV;59 28:>@8AB>2CєBьAO 02B><0B8G=V @53C;OB>@8 ?5@5?04C B8A:C RTR-

N-#.  
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3.1 �030;ь=0 V=D>@<0FVO 
 

�D5:B82=0 25=B8;OFVO B0 :>=48FV>=C20==O ?>2VB@O є :;NG>28<8 :><?>=5=B0<8 

4;O 70157?5G5==O A?@8OB;828E C<>2 C 28@>1=8G8E B0 04<V=VAB@0B82=>-?>1CB>28E 

?@8<VI5==OE F5EC 7 ?5@5@>1:8 B0 70<>@>65==O D@C:BV2 V >2>GV2 C <VABV %<V;0, 

+5@:0Aь:>W >1;0ABV. �45:20B=0 A8AB5<0 25=B8;OFVW 70157?5GCє ?V4B@8<0==O 

>?B8<0;ь=8E ?0@0<5B@V2 ?>2VB@O=>3> A5@54>28I0, I> A?@8Oє ?V428I5==N 

5D5:B82=>ABV 28@>1=8G8E ?@>F5AV2, 715@565==N O:>ABV ?@>4C:BV2 B0 ?>:@0I5==N 

C<>2 ?@0FV. 

#>B@V1=> 4>B@8<C20B8AO 28A>:8E 28<>3 4> G8AB>B8 >E>;>46C20;ь=>3> ?>2VB@O, 

0 B0:>6 ?@8<VI5=ь, C O:8E <0є ?V4B@8<C20B8AO =525;8:89 =04;8H:>289 B8A: 4;O 

70?>1V30==O =04E>465==N =5>1@>1;5=>3> ?>2VB@O G5@57 =5IV;ь=>ABV. &5E=VG=V 

?>:07=8:8 A8AB5< V >1;04=0==O :>=48FV>=C20==O ?>2VB@O 70;560Bь 2V4 AE5<8 

>@30=V70FVW ?>2VB@>>1<V=C, >A>1;82>AB59 ?>2VB@>@>7?>4V;5==O 9 >?B8<0;ь=>3> 

A?V22V4=>H5==O ?@>4C:B82=>ABV ?> ?>2VB@N V =04;8H:>2>W B5<?5@0BC@8 ?@8?;82=>3> 

?>2VB@O. [11] 

%8AB5<0 25=B8;OFVW :>B5;ь=V 

�>B5;ь=O F5EC 70157?5GCєBьAO ?@8?;82=>-28BO6=>N ?@8@>4=>N 25=B8;OFVєN, 7 

:@0B=VABN ?>2VB@>>1<V=C =5 <5=H5 B@ь>E @07V2 =0 3>48=C. *5 4>72>;Oє 2840;OB8 

=04;8H:>25 B5?;>, ?@>4C:B8 73>@O==O V 70?>1V30B8 =0:>?8G5==N H:V4;828E @5G>28=. 

#@8?;82 ?>2VB@O 74V9A=NєBьAO G5@57 25=B8;OFV9=V @5HVB:8 (##1, ##2, ##3), 

2AB0=>2;5=V ?V4 2V:=0<8 V7 7030;ь=>N ?;>I5N 0,12 <². �;O 70157?5G5==O 70E8ABC 2V4 

0B<>AD5@=8E 2?;82V2 @5HVB:8 >1;04=0=V 2VB@>2V41V9=8<8 I8B0<8. 

�840;5==O 2V4?@0Fь>20=>3> ?>2VB@O @50;V7CєBьAO G5@57 28BO6=V :0=0;8 (�#1, 

�#2, �#3), I> 4>72>;Oє 5D5:B82=> 2840;OB8 701@C4=5=5 ?>2VB@O 7 25@E=ь>W 7>=8 

?@8<VI5==O :>B5;ь=V, 70157?5GCNG8 =5>1EV4=89 10;0=A ?>2VB@>>1<V=C. 

�5=B8;OFVO 28@>1=8G8E ?@8<VI5=ь 

�8@>1=8GV ?@8<VI5==O F5EC >1A;C3>2CNBьAO ?@8?;82=>-28BO6=>N 25=B8;OFVєN 

7 <5E0=VG=8< A?>=C:0==O< @CEC ?>2VB@O. �8:>@8AB>2CNBьAO CAB0=>2:8 #�1, #�2, 

#�4, O:V 70157?5GCNBь ?>40GC V 2840;5==O ?>2VB@O V7 25@E=ь>W 7>=8 ?@8<VI5=ь, I> 
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A?@8Oє @V2=><V@=><C @>7?>4V;C ?>2VB@O=8E ?>B>:V2 B0 5D5:B82=><C 2840;5==N 

=04;8H:>2>3> B5?;0 V 2>;>38. � O:>ABV ?>2VB@>@>7?>4V;ь=8:V2 70AB>A>2CNBьAO 

@5HVB:8, @>7B0H>20=V B0:, I>1 28BO6=89 ?>2VB@>?@>2V4 7=0E>482AO =0 1 < 28I5 

?>4020;ь=>3>, I> >?B8<V7Cє F8@:C;OFVN ?>2VB@O 2 ?@8<VI5==V. 

�;O 28@>1=8G8E ?@8<VI5=ь 2@0E>20=> 0A8<V;OFVN B5?;>B0 2>;>3>=04;8H:V2, 0 

B0:>6 =>@<0B82=V 28<>38 4> A0=VB0@=>W :@0B=>ABV ?>2VB@>>1<V=C. *5 70157?5GCє 

715@565==O O:>ABV D@C:BV2 B0 >2>GV2, ?V4B@8<CNG8 =5>1EV4=V :;V<0B8G=V C<>28 ?V4 G0A 

WE >1@>1:8 B0 715@V30==O. 

�5=B8;OFVO 04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5=ь 

�;O 04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5=ь @>7@>1;5=0 A8AB5<0 #�5, O:0 є 

?@8?;82=>-28BO6=>N 7 <5E0=VG=8< A?>=C:0==O< @CEC ?>2VB@O B0 @5:C?5@0FVєN B5?;0 

28BO6=>3> ?>2VB@O. *5 @VH5==O 4>72>;Oє 7<5=H8B8 5=5@35B8G=V 28B@0B8 =0 >?0;5==O 

V :>=48FV>=C20==O, 28:>@8AB>2CNG8 B5?;>2C 5=5@3VN, I> 2840;OєBьAO @07>< 7 

28BO6=8< ?>2VB@O<. #>2VB@O 2 40=8E ?@8<VI5==OE ?>40єBьAO V 2840;OєBьAO G5@57 

@5HVB:8 B0 AB5;ь>2V 48DC7>@8, I> 70157?5GCє 5D5:B82=89 ?>2VB@>>1<V= V ?V4B@8<0==O 

:><D>@B=>3> <V:@>:;V<0BC. 

' A0=2C7;0E B0 4CH>28E ?5@5410G5=0 A?5FV0;V7>20=0 28BO6=0 25=B8;OFVO, I> 

5D5:B82=> 2840;Oє 2>;>3C B0 =5?@8є<=V 70?0E8, 70157?5GCNG8 3V3Vє=VG=V C<>28. 

�81V@ V <>=B06 25=B8;OFV9=>3> >1;04=0==O 

�5=B8;OFV9=V CAB0=>2:8, B0:V O: AeroStar 4;O #�1, #�2, #�4 V #�5, 

70157?5GCNBь =04V9=5 V 5=5@3>5D5:B82=5 DC=:FV>=C20==O A8AB5<8. �E=є @>7<VI5==O 

>1@0=5 B0:, I>1 <V=V<V7C20B8 2B@0B8 B5?;0 V 70157?5G8B8 7@CG=VABь B5E=VG=>3> 

>1A;C3>2C20==O: C ?@8<VI5==OE A:;04C B0 >1A;C3>2C20=8E ?@8<VI5==OE CAB0=>2:8 

<>=BCNBьAO 2V4:@8B> 01> ?@8E>20=> 70 ?V4H82=>N AB5;5N. 

#>2VB@>?@>2>48 283>B>2;ONBьAO 7 >F8=:>20=>W AB0;V, I> 70157?5GCє WE=N 

4>23>2VG=VABь V 2V4?>2V4=VABь A0=VB0@=8< =>@<0<. �;O B5?;>V7>;OFVW 

28:>@8AB>2CNBьAO A:;>2>;>:=8ABV <0B8 B>2I8=>N 20, 50 B0 100 <<, I> 7=86Cє 

B5?;>2V 2B@0B8 V ?>?5@5460є CB2>@5==O :>=45=A0BC. 

' G0AB8=0E A8AB5<8 #�5, O:V ?@>E>4OBь B@0=78B>< G5@57 ?@8<VI5==O F5EC A8@>W 

?@>4C:FVW, 70AB>A>2CєBьAO 2>3=5B@82:0 V7>;OFVO 7 <565N 2>3=5ABV9:>ABV 1 3>4, I> 
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?V428ICє ?>656=C 157?5:C. � <VAFOE ?5@5B8=C ?>2VB@>?@>2>4V2 7 1C4V25;ь=8<8 

:>=AB@C:FVO<8 2AB0=>2;NNBьAO 2>3=570B@8<CNGV :;0?0=8 28@>1=8FB20 AeroStar 4;O 

?>?5@5465==O ?>H8@5==O 2>3=N C 28?04:C ?>656V. 

�8:84 V >G8I5==O ?>2VB@O 

�8BO6=V ?>2VB@>?@>2>48 2V4 CAB0=>2>: #�1, #�2, #�4 V #�5 282>4OBьAO =07>2=V 

G5@57 7>2=VH=N ABV=C V ?V4=V<0NBьAO =0 28A>BC 1 < 28I5 @V2=O ?>:@V2;V. *5 4>72>;Oє 

5D5:B82=> 2840;OB8 2V4?@0Fь>20=5 ?>2VB@O, 70?>1V30NG8 9>3> ?>2B>@=><C 

=04E>465==N C ?@8<VI5==O B0 7<5=HCNG8 2?;82 =0 =02:>;8H=є A5@54>28I5. 

�8:84 ?>2VB@O 2V4 28BO6=8E A8AB5< �1-�4 74V9A=NєBьAO G5@57 @5HVB:8, 

2AB0=>2;5=V C 7>2=VH=VE ABV=0E, I> 70157?5GCє @V2=><V@=89 @>7?>4V; 2V4?@0Fь>20=>3> 

?>2VB@O =0 B5@8B>@VW V <V=V<V70FVN 9>3> H:V4;82>3> 2?;82C. 

�>=48FV>=C20==O 28@>1=8G8E ?@8<VI5=ь 

�8@>1=8GV ?@8<VI5==O F5EC ?>B@51CNBь >A>1;82>W C2038 4> ?0@0<5B@V2 

<V:@>:;V<0BC, >A:V;ь:8 BCB 74V9A=NNBьAO ?@>F5A8 >1@>1:8 B0 715@V30==O ?@>4C:BV2, 

GCB;828E 4> B5<?5@0BC@=8E :>;820=ь. �;O 70157?5G5==O =5>1EV4=>3> B5<?5@0BC@=>3> 

@568<C 2AB0=>2;5=> A?;VB-A8AB5<8 DV@<8 Lessar (�8B09), O:V E0@0:B5@87CNBьAO 

28A>:>N 5=5@3>5D5:B82=VABN B0 =04V9=VABN. *V A8AB5<8 4>72>;ONBь >?5@0B82=> 

@503C20B8 =0 7<V=8 B5<?5@0BC@8 C 28@>1=8G8E ?@8<VI5==OE, ?V4B@8<CNG8 

>?B8<0;ь=V C<>28 4;O >1@>1:8 D@C:BV2 V >2>GV2. 

"E>;>465==O ?>2VB@O 2 28@>1=8G8E ?@8<VI5==OE 74V9A=NєBьAO 70 4>?><>3>N 

A5:FVW >E>;>465==O CAB0=>2:8 #�1, #�2 B0 #�4, I> 70157?5GCє @V2=><V@=89 @>7?>4V; 

>E>;>465=>3> ?>2VB@O B0 ?>?5@5465==O CB2>@5==O :>=45=A0BC =0 ?>25@E=OE 

>1;04=0==O B0 ABV=. 

�>=48FV>=C20==O 04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5=ь 

�>=48FV>=C20==O 04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5=ь F5EC 74V9A=NєBьAO 70 

4>?><>3>N A8AB5< #�5 B0 A?;VB-A8AB5<, I> 70157?5GCє :><D>@B=V C<>28 4;O 

?5@A>=0;C, 7=86CNG8 @878: ?5@53@V2C 2 B5?;89 B0 ?5@5EV4=89 ?5@V>48 @>:C. 

�8:>@8AB0==O A?;VB-A8AB5< 4>72>;Oє =5 ;8H5 >E>;>46C20B8 ?>2VB@O, 0 9 

?V4B@8<C20B8 >?B8<0;ь=C 2>;>3VABь, I> ?>78B82=> 2?;820є =0 A0<>?>GCBBO 

?@0FV2=8:V2. 
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3.2 )>;>4>?>AB0G0==O. 

)>;>4>?>AB0G0==O є :@8B8G=> 206;82>N A:;04>2>N ?@>F5AC ?5@5@>1:8 B0 

70<>@>65==O D@C:BV2 V >2>GV2. �V4 5D5:B82=>ABV @>1>B8 E>;>48;ь=>W A8AB5<8 

70;568Bь =5 BV;ь:8 715@565==O O:>ABV ?@>4C:FVW, 0;5 9 157?5:0 B0 =04V9=VABь 

28@>1=8G>3> ?@>F5AC. ' F5EC 7 ?5@5@>1:8 B0 70<>@>65==O D@C:BV2 V >2>GV2 C <VABV 

%<V;0 A8AB5<0 E>;>4>?>AB0G0==O <0є 70157?5GC20B8 ?V4B@8<0==O >?B8<0;ь=8E 

B5<?5@0BC@=8E @568<V2 4;O @V7=8E B5E=>;>3VG=8E ?@>F5AV2, 7>:@5<0 4;O 

70<>@>6C20==O, 715@V30==O V ?>40;ьH>3> B@0=A?>@BC20==O ?@>4C:FVW. $V7=V 5B0?8 

?5@5@>1:8 V 715@V30==O D@C:BV2 B0 >2>GV2 ?>B@51CNBь @V7=8E B5<?5@0BC@, B><C A8AB5<0 

?>28==0 <0B8 <>6;82VABь =0;0HBC20==O 4;O ?V4B@8<:8 =5>1EV4=8E C<>2. 

&5E=VG=5 >1A;C3>2C20==O A8AB5<8 E>;>4>?>AB0G0==O 2:;NG0є @53C;O@=V 

?5@52V@:8 AB0=C >1;04=0==O, >G8I5==O :>=45=A0B>@V2 V 28?0@=8:V2, ?5@52V@:C @V2=O 

E>;>4>035=BV2 V B5ABC20==O A8AB5<8 =0 35@<5B8G=VABь. #;0=>2V >3;O48 V ?@>DV;0:B8G=V 

70E>48 ?@>2>4OBьAO 73V4=> 7 3@0DV:><, @>7@>1;5=8< 7 C@0EC20==O< @5:><5=40FV9 

28@>1=8:V2 V V=B5=A82=>ABV 5:A?;C0B0FVW A8AB5<8. 

"E>;>465==O ?>2VB@O C 04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5==OE 74V9A=NєBьAO 

C ?>2VB@>>E>;>46C20;ь=V9 A5:FVW ?@8?;82=>-28BO6=>W CAB0=>2:8 #�5 B0 E0 

4>?><>3>N A?;VB-A8AB5< �1-�5. )>;>4>?>AB0G0==O 2=CB@VH=VE 1;>:V2 A?;VB-A8AB5< 

74V9A=NєBьAO 2V4 7>2=VH=VE 1;>:V2, 2AB0=>2;5=8E =0 D0A04V. �> CAB0=>2:8 ?@89=OB> 

>1;04=0==O DV@<8 DV@<8 "Lessar", (�8B09). 

)>;>4>?>AB0G0==O A5:FV9 >E>;>465==O CAB0=>2>: #�2 B0 #�5 74V9A=NєBьAO 2V4 

:><?@5A>@=>-:>=45=A0B>@=8E 1;>:V2 )1,)2, O:V 2AB0=>2;5=V =0 D0A04V 1C4V2;V. 

)>;>4>=>AV9 - D@5>= R-410A. 

(@5>=>?@>2>48 <>=BCNBьAO V7 <V4=8E B@C1 V V7>;NNBьAO 28@>10<8 "�- FLEX" 

B>2I8=>N 13<<.  &@C1>?@>2>48, I> ?@>:;040NBьAO 77>2=V, V7>;NNBьAO <0B0<8 "K-

FLEX"  B>2I8=>N 32 << 7 ?>:@82=8< H0@>< V7 0;N<V=VO. 

�@5=06=V B@C1>?@>2>48 <>=BCNBьAO V7 ?;0AB8:>28E B@C1 V 282>4OBьAO 2 

:0=0;V70FVN 1C4V2;V G5@57 2>@>=:C @>7@82C AB@C<8=8. 

3.3 $>7@0EC=>: ?>2VB@>>1<V=C :>B5;ь=V 

"1’є< ?@8<VI5==O 7 307>28< :>B;><: 
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V1 = 1,7·4,04·3,0 = 20,6 <3. 

"1’є< ?@8<VI5==O 7 B25@4>?0;82=8< :>B;><: 

V2 = 5,05·4,04·3,0 = 61,2 <3. 

&@ь>E:@0B=89 ?>2VB@>>1<V= A:;040є: 

L1 = 20,6 · 3 = 61,8 <3/3>4. 

L2 = 25,11 · 3 = 183,6 <3/3>4. 

�>B5; 4;O 73>@0==O 307C 7018@0є ?>2VB@O 7 ?@8<VI5==O :>B5;ь=V: 

L307 = 0 <3/3>4 - ?>2VB@O =0 3>@V==O ?>40єBьAO 4> :>B;0 :>=F5=B@8G=8< 307>E>4>< 

157?>A5@54=ь> 7 2C;8FV. 

&25@4>?0;82=89 :>B5;  

LB2B>? = 160 <3/3>4 - ?>2VB@O =0 3>@V==O ?>40єBьAO 4> :>B;0 G5@57 ?>2VB@>701V@=C 

@5HVB:C 2 =86=V9 G0AB8=V 425@59 157?>A5@54=ь> 7 2C;8FV. 

#@8?;82 ?>2VB@O 2 ?@8<VI5==O :>B5;ь=V 7 307>28< :>B;>< A:;040є: 

L307 = L1+L2 = 61,8 + 0 = 61,8 <3/3>4. 

#@8?;82 ?>2VB@O 2 ?@8<VI5==O :>B5;ь=V 7 307>28< :>B;>< A:;040є: 

LB2B>? = L1+L2 = 183,6 + 160 = 343,6 <3/3>4. 

&5?;>2B@0B8 :@V7ь 7>2=VH=V >3>@>46C20;ь=V :>=AB@C:FVW:  

QB = 2178 �B. 

&5?;>284V;5==O 2V4 B5E=>;>3VG=>3> >1;04=0==O B0 B@C1>?@>2>4V2 A:;040NBь: 

QB.2. = 8,36·F?·(t:-t?); 

QB.2. = 8,36·3,44·(40-5) = 1006,54 �B. 

 �V;ь:VABь B5?;0, =5>1EV4=>3> 4;O ?V4V3@V2C 7>2=VH=ь>3> ?>2VB@O:  

Q2 = L·%··(t2-t7); 

Q2 = (61,8+343,6)·0,24·1,2·(5+22)·1,163 = 3667,00 �B. 

�@0E>2CNG8 B5?;>28B@0B8 ?@8<VI5==O :@V7ь >3>@>46C20;ь=V :>=AB@C:FVW, 

B5?;>284V;5==O 2V4 >1;04=0==O, :V;ь:VABь B5?;0 4;O ?V4V3@V2C 7>2=VH=ь>3> ?>2VB@O, 

:V;ь:VABь B5?;0 =0 >?0;5==O A:;040є: 

Q= QB3QB.2.+Q2 =  2178-1006,54 + 3667,00 = - 4838,46�B. 

"?0;5==O :>B5;ь=V 74V9A=NєBьAO 70 @0EC=>: 2AB0=>2;5==O 42>E >?0;N20;ь=89 

?@8;04V2 AC<0@=>N ?>BC6=VABN 5000 �B. 
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3.4 #V41V@ >1;04=0==O 

�81V@ 25=B8;OFV9=>3> >1;04=0==O 107C202AO =0 :><?;5:A=><C 0=0;V7V 

@V7=><0=VB=8E D0:B>@V2, A?@O<>20=8E =0 70157?5G5==O 5D5:B82=>ABV B0 =04V9=>ABV 

A8AB5<8.  5B>4>;>3VO >18@0;0AO 7 C@0EC20==O< B0:8E :;NG>28E 0A?5:BV2: 

 �8<>38 4> <V:@>:;V<0BC: %?>G0B:C 287=0G0;8AO ?0@0<5B@8 B5<?5@0BC@8, 

2>;>3>ABV B0 G8AB>B8 ?>2VB@O, =5>1EV4=V 4;O :><D>@B=>W B0 157?5G=>W 

@>1>B8 ?5@A>=0;C C ?@8<VI5==OE :>B5;ь=V B0 04<V=VAB@0B82=8E 

?@8<VI5=ь. *V 28<>38 287=0G0;8AO =0 >A=>2V 45@602=8E AB0=40@BV2 B0 

A0=VB0@=8E =>@<. 

 "A>1;82>ABV ?@8<VI5=ь: �C;0 ?@>2545=0 45B0;ь=0 >FV=:0 ?@>AB>@>28E 

E0@0:B5@8AB8: :>B5;ь=V B0 04<V=VAB@0B82=8E ?@8<VI5=ь, WE 

DC=:FV>=0;ь=>3> ?@87=0G5==O B0 >1AO3C. *5 2:;NG0;> 2 A515 0=0;V7 

@>7<V@V2, :>=DV3C@0FVW, V7>;OFVW B0 28<>3 4> 25=B8;OFV9=8E A8AB5<. 

 &5E=VG=V <>6;82>ABV: "FV=N20;8AO B5E=VG=V <>6;82>ABV 1C4V2;V 4;O 

2AB0=>2;5==O 25=B8;OFV9=>3> >1;04=0==O, 2:;NG0NG8 =0O2=VABь 

5;5:B@><5@56V, <>6;82VABь ?@>:;040==O 25=B8;OFV9=8E :0=0;V2 B0 

V7>;OFVN 2V4 7>2=VH=VE G8==8:V2. 

 !04V9=VABь: �@0E>2C20;8AO B5E=VG=V E0@0:B5@8AB8:8 B0 @5?CB0FVO 

28@>1=8:0 25=B8;OFV9=>3> >1;04=0==O, 7>:@5<0 ABC?V=ь =04V9=>ABV, 

B5E=VG=0 ?V4B@8<:0 B0 30@0=BV9=V 7>1>2'O70==O. 

!0 >A=>2V F8E D0:B>@V2 1C;> ?@89=OB5 @VH5==O I>4> 281>@C 25=B8;OFV9=>3> 

>1;04=0==O, O:5 =09:@0I8< G8=>< 2V4?>2V40;> 28<>30< 
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$8A 3.1 
 

 

 

 

 

$8A 3.2 
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$8A 3.3 

 

$8A 3.4 

 

$8A 3.5 
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$"���� 4 

&�#�"#"%&�+�!!/ 
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�5@V2=8:      /_________________/ 
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4. &5?;>?>AB0G0==O  

4.1 �030;ь=0 V=D>@<0FVO 

�>B5;ь=0 є >A=>2=8< 465@5;>< B5?;>?>AB0G0==O A8AB5< >?0;5==O B0 25=B8;OFVW 

28@>1=8G8E B0 04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5=ь F5EC 7 ?5@5@>1:8 B0 

70<>@>65==O D@C:BV2 V >2>GV2, 2 <VABV %<V;0, +5@:0Aь:>W >1;0ABV 

�030;ь=5 B5?;>25 =020=B065==O 1C4V2;V - 199,0 :�B: 

- >?0;5==O - 154:�B; 

- 25=B8;OFVO - 45,0 :�B. 

    #@>5:BCє<V B5?;>2V =020=B065==O ?>:@820NBьAO CAB0=>2:>N 42>E 

B25@4>?0;82=8E :>B;V2 "ATON- KST-100" ?@>4C:B82=VABN  - 99,0 :�B :>65=. 

&5?;>35=5@CNG5 >1;04=0==O ?@89=OB5 28@>1=8FB20 DV@<8 "�&"!" (':@0W=0) V 

2AB0=>2;NєBьAO C >:@5<> ?>1C4>20=V9 :>B5;ь=V. �010@8B8 :>B5;ь=V: 7,0E6,0E3,0(h) <. 

� :>B5;ь=>W 30@OG89 B5?;>=>AV9 B@0=A?>@BCєBьAO 4> ?@8<VI5==O A:;04C (B5?;>289 

22V4 №1) B0 C 2V444V;5=O G8AB:8 (B5;>289 22V4 №2), 2 O:8E 2AB0=>2;NNBьAO 

@>7?>4V;ьGV 3@51V=:8 7 =0A>A=8<8 3@C?0<8.  

    &5?;>=>AV9 - 2>40 ?> B5<?5@0BC@=><C 3@0DV:C 80-60°% 2 A8AB5<0E 

B5?;>?>AB0G0==O . #@>5:B>< ?5@5410G5=> 02B><0B8G=5 ?>3>4>70;56=5 @53C;N20==O 

B5<?5@0BC@8 B5?;>=>AVO. �>B5;ь=0 ?@0FNє 2 02B><0B8G=><C @568<V V =5 ?>B@51Cє 

?>ABV9=>W ?@8ACB=>ABV >1A;C3>2CNG>3> ?5@A>=0;C. ��#, 02B><0B8:0 :>B5;ь=>W B0 

B5?;>35=5@0B>@=>W 2:;NG0NBь 2 A515 B5?;>289 :>=B@>;ь, 02B>@53C;N20==O V 

C?@02;V==O :>B5;ь=8< B0 4>?><V6=8< >1;04=0==O< (482. >:@5<89 ?@>5:B).  

   �V4?@0Fь>20=V 3078 2V4 2-E :>B;V2 2V42>4OBьAO >:@5<8<8 48<>E>40<8. �V4 

B25@4>?0;82=>3> :>B;0  - 2 48<>2C B@C1C �C 250, O:0 283>B>2;OєBьAO DV@<>N «�5@AVO 

�N:A» 7 =5@602VNG>W AB0;V, ?>?5@54=ь> V7>;ь>20=0 B0 ?>AB0G0єBьAO O: 3>B>289 28@V1. 

�8<>2V B@C18 282>4OBьAO =0 28A>BC 28I5 +6,000 < 2 F53;O=><C :0=0;V.      

    �65@5;>< 2>4>?>AB0G0==O B>?:>2>W є 3>A?>40@Aь:>-?8B=89 2>4>?@>2V4. �>40 

4;O ?V4682;5==O A8AB5<8 B5?;>?>AB0G0==O ?@>E>48Bь 2>4>?V43>B>2:C.  

   &@C1>?@>2>48 :>B5;ь=>W 70?@>5:B>20=V V7 AB0;528E 2>4>307>?@>2V4=8E B@C1 

[12]. #VA;O 70:V=G5==O <>=B06=8E @>1VB ?>:@820NBьAO  0=B8:>@>7V9=8< ?>:@8BBO<: 
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D0@1>N C 420 H0@8 ?> ґ@C=BC , 0 ?>BV< B5?;>V7>;OFVєN "EUROBATEX", B8? ST, 

B>2I8=>N 19 <<. 

  �V42545==O 2>48 7 B5E=>;>3VG=8E B@C1>?@>2>4V2 B0 2V4 >1;04=0==O 

?5@5410G0єBьAO G5@57 B@0? 2 A8AB5<C :0=0;V70FVW :>B5;ь=V.  

  #VA;O 70:V=G5==O <>=B06=8E @>1VB CAV B@C1>?@>2>48 ?V4;O30NBь 3V4@02;VG=><C 

28?@>1C20==N =0 <VF=VABь B0 IV;ь=VABь. 

    #@>E>48 B@C1>?@>2>4V2 G5@57 1C4V25;ь=V :>=AB@C:FVW 28:>=CNBьAO 2 3V;ь70E, 

O:V CIV;ь=NNBьAO.   

     >=B06, ?CA: V =0;04:C A8AB5< 74V9A=N20B8 73V4=> [13]  

4.2 �0AB>AC20==O <>4C;ь=8E B25@4>?0;82=8E :>B5;ь=8E ?@8 4825@A8DV:0FVW 

465@5; B5?;>2>W 5=5@3VW 

�@>AB0==O V=B5@5AC 4> 5=5@3>5D5:B82=>ABV B0 AB0;>3> 28:>@8AB0==O @5AC@AV2 

28<030є ?>HC:C =>28E B0 <>45@=V70FVW 2V4><8E B5E=>;>3V9 4;O A5:B>@C 

B5?;>?>AB0G0==O. 

!091V;ьH>3> @>728B:C 70 >AB0==V 45AOB8@VGGO >B@8<Cє B@5=4 =5B@048FV9=8E B0 

2V4=>2;N20;ь=8E 465@5; 5=5@3VW, 7>:@5<0 A>=OG=>W 5=5@3VW, CB8;V70FVW 2B>@8==8E 

5=5@3>@5AC@AV2 B0 ?V428I5==O 5D5:B82=>ABV >:@5<8E 5;5<5=BV2 A8AB5< 

B5?;>?>AB0G0==O [14], [15], 70AB>AC20==O >@30=VG=>3> F8:;C $є=:V=0 [16] B0 2>4=52>W 

5=5@35B8:8 [17]. 

' ACG0A=><C A2VBV, 45 ABV9:VABь B0 5D5:B82=VABь 5=5@3>?>AB0G0==O AB0є 2A5 1V;ьH 

0:BC0;ь=>N ?@>1;5<>N, <>4C;ь=V B25@4>?0;82=V :>B5;ь=V ?@54AB02;ONBь A>1>N 

?5@A?5:B82=5 @VH5==O 4;O 70157?5G5==O B5?;>2>W 5=5@3VW 04<V=VAB@0B82=8E 1C4V25;ь. 

�E=O C=V:0;ь=VABь ?>;O30є 2 <>6;82>ABV 5D5:B82=> 28:>@8AB>2C20B8 @V7=><0=VB=V 

465@5;0 B25@4>3> ?0;820, B0:V O: 4@>20, 1@8:5B8 01> ?5;5B8, I> @>18Bь WE 

?5@A?5:B82=8<8 2 @>7@V7V ;>:0;ь=>W 4825@A8DV:0FVW V 45F5=B@0;V70FVW 465@5; B5?;>2>W 

5=5@3VW. 

#@8 28:>@8AB0==V B25@4>3> ?0;820 3>2>@8B8 ?@> 5:>;>3VG=C 5D5:B82=VABь 

A:;04=>, 0465 28:848 ?0@=8:>28E 307V2 2V4 B25@4>3> ?0;820 ?@8 ?@O<><C A?0;N20==V 

7=0G=> 28IV, =V6 =0?@8:;04 C ?@8@>4=>3> 307C. !86G5 (@8A. 1) =02545=> 28:848 

?0@=8:>28E 307V2 2V4 @V7=8E A5:B>@V2 5:>=><V:8 7 @>7@0EC=:C =0 >4=C ;N48=C. *59 
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0=0;V7 A2V4G8Bь ?@> =04728G09=> 28A>:89 @V25=ь 28:84V2 5:2V20;5=BC %"2 2V4 A8AB5< 

35=5@0FVW B5?;>2>W B0 5;5:B@8G=>W 5=5@3VW. 

 

$8A. 1. �8:848 %"2-5:2V20;5=BC 7 @>7@0EC=:C =0 >4=>3> <5H:0=FO (CA5@54=5=> 

?> 2AV< :@0W=0< A2VBC) ?> A5:B>@0< 5:>=><V:8, B %"2-5:2./;N48=C [18] 

�;5 5:>;>3VG=VABь 45@528=8, O: ?0;820, ?>28==0 B0:>6 107C20B8AO V =0 

A?@><>6=>ABV 45@520, O: @>A;8=8, 0:C<C;N20B8 ?@8 7@>AB0==V B>9 A0<89 2C3;5:8A;89 

307. /:I> @>73;O40B8 45@528=C 7 B0:>W B>G:8 5:>;>3VG=>W ?@8201;82>ABV, B> 20@B> 

?>A;0B8AO =0 ?8B><V :>5DVFVє=B8 28:84V2 B0 D0:B>@8 ?5@28==>W 5=5@3VW, O:V 2 ':@0W=V 

@53;0<5=BCNBьAO V =02545=V =86G5 (B01;. 1). �0G8<>, I> ?>:07=8:8 28:84V2 

?0@=8:>28E 307V2 2V4 B25@4>W 1V><0A8 A:;040NBь 2Aь>3> ;8H5 40 3/:�B*3>4 28@>1;5=>W 

B5?;>2>W 5=5@3VW. 

(0:B>@8 ?5@28==>W 5=5@3VW (fP,del,i) B0 :>5DVFVє=B8 28:84V2 ?0@=8:>28E 307V2 %"2 

(Kdel,i), (fP,del,i,nren) 3 4;O =52V4=>2;N20;ь=8E 284V2 5=5@3VW, (fP,del,i,ren) 3 4;O 

2V4=>2;N20;ь=8E 284V2 5=5@3VW 
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&01;8FO 4.1 

№ 

?/7 

�=5@3>=>AV9 fP,del,i,nren fP,del,i,ren fP,del,i 

Kdel,i 

(3/:�B × 3>4) 

!52V4=>2;N20;ь=89   

1 �>@NGV 

:>@8A=V 

:>?0;8=8 

B25@4V 1,1 0 1,1 360 

2 A:@0?;5=V 1,1 0 1,1 290 

3 307>?>4V1=V 1,1 0 1,1 220 

4 

�V>;>3VG=5 

?0;82> 

B25@45 0,2 1 1,2 40 

5 A:@0?;5=5 0,5 1 1,5 70 

6 307>?>4V1=5 0,4 1 1,4 100 

7 �;5:B@8G=0 2,3 0,2 2,5 420 

  *5=B@0;V7>20=89 
 

8 *5=B@0;V7>20=5 >?0;5==O 1,3 0 1,3 260 

9 *5=B@0;V7>20=5 >E>;>465==O 1,3 0 1,3 260 

  �8@>1;5=89 =0 <VAFV 
 

10 

%>=OG=0 
D>B>5;5:B@8G=0 0 1 1 0 

11 B5?;>20 0 1 1 0 

12 �VB@>20 0 1 1 0 

13 #@8@>4=O 
35>-, 05@>-, 

3V4@>B5@<0;ь=0 
0 1 1 0 

  �:A?>@B>20=0 
 

 

 



 

�<=. �@:. № 4>:C<. #V4?8A �0B0 

�@:. 

41 �&�%&�*��!� ��#'%�!� $"�"&� 

#@>4>265==O B01;8FV 4.1 

14 

�;5:B@8G=0 

=V:>;8 =5 

?5@5@>1;5=0 
2,3 0,2 2,5 420 

15 

B8<G0A>2> 

5:A?>@B>20=0 B0 

?5@5@>1;5=0 ?V7=VH5 

2,3 0,2 2,5 420 

16 

=5 70AB>A>20=0 2 

5=5@3>5D5:B82=>ABV 

1C4V25;ь 

2,3 0,2 2,5 420 

27OB> 7 [19] 

�5@528=0 =5>4=>@V4=0, 2V4?>2V4=> B>G=0 :V;ь:VABь 2C3;5FN 2 1 :3 ACE>W 45@528=8 

70;568Bь 2V4 ?>@>48 45@520, 2V:C 45@528=8 B>I>. �V4><>, I> 1 :3 45@528=8 <VAB8Bь 

2V4 450 4> 500 3 2C3;5FN. *5 >7=0G0є, I> 1 :3 45@528=8 CB@8<Cє 2V4 1,65 4> 1,80 :3 

CO2. &0:8< G8=><, 45@528=0 (2 40=><C :>=B5:ABV O: @>A;8=0) 4Vє O: ?>3;8=0G B0 

=0:>?8GC20G 2C3;5FN 2 ?@>F5AV @>ABC. #@8 Fь><C V ?@8 A?0;N20==V 1 :3 45@528=8 

CB2>@NєBьAO 2V4 1,65 4> 1,80 :3 CO2. 

&0:8< G8=>< 45@528=0 є є48=8< 1C4V25;ь=8< <0B5@V0;><, O:89 ?>3;8=0є CO2 7 

0B<>AD5@8 ?V4 G0A 283>B>2;5==O (7@>AB0==O) V =5 284V;Oє 9>3> 2 ?@>F5AV 28@>1=8FB20. 

�;O ?>@V2=O==O, >4=0 B>==0 15B>=C 282V;ь=Oє 2 0B<>AD5@C ?@8 28@>1=8FB2V 159 

:V;>3@0<V2 CO2; AB0;V 3 1,24 B>=8 CO2; 0;N<V=VN 3 9,3 B>=8 CO2.  

 *V:028<8 є V ?>:07=8:8, O:V =02545=V 2 [10] B0 @5:><5=4CNBь 7=0G5==O A57>==>W 

5D5:B82=>ABV 28@>1=8FB20 B0/01> 35=5@C20==O B5?;>B8. �;O :>B;V2 =0 1V><0AV 

(45@528=0: ?>;V=0, 1@8:5B8, ?5;5B8, B@VA:8), 02B><0B8G=V 7 <5E0=VG=>N ?>40G5N 

?0;820, ?>BC6=VABN 4> 100 :�B 3 70%, 1V;ьH5 100 :�B 3 85%. 

�<EAB6><. !0BC@=V A?>AB5@565==O B0 0=0;V7 40=8E A2V4G0Bь ?@> ��� 
B25@4>?0;82=8E :>B;V2, B5@<V= 5:A?;C0B0FVW O:8E =5 ?5@528ICє 5 @>:V2, =0 @V2=V 80-

82%. !87ь:89 ��� (2 ?>@V2=O==V 7 ?@8@>4=8< 307><) :><?5=ACєBьAO :><?;5:A=> 

=528A>:8<8 28:840<8 ?0@=8:>28E 307V2 (72VA=> 7 C@0EC20==O< 2V4=>2;5==O 45@528=8 

=>28<8 ?>A04:0<8). #@8 Fь><C <>4C;ь=V B25@4>?0;82=V :>B5;ь=V <0NBь @O4 7=0G=8E 
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?5@5203, A5@54 O:8E 3 <>6;82VABь ?@82’O7:8 3>B>2>3> A5@B8DV:>20=>3> 28@>1C 4> 

<VAF528E C<>2, I> 2V4?>2V4=> 7=0G=> A?@>ICє ?@>F54C@8 ?@>5:BC20==O; 4;O 

4V0?07>=C 4> 200 :�B (V 7 >48=8G=>N ?>BC6=VABN 4> 100 :�B) 3 2V4ACB=VABь 1C4ь-O:8E 

B@5BVE AB>@V= ?>3>465==O, >:@V< AB0=40@B=>W ?@>F54C@8, 287=0G5=>W �0:>=>< ':@0W=8 

#@> @53C;N20==O <VAB>1C4V2=>W 4VO;ь=>ABV; H284:VABь 22545==O 2 5:A?;C0B0FVN (7 

C@0EC20==O< ?>AB02:8 3>B>2>3> <>4C;ь=>3> 28@>1C =0 >1’є:B 1C4V2=8FB20); 

=570;56=VABь 2V4 7>2=VH=VE 5:>=><VG=8E B0 5=5@35B8G=8E G8==8:V2 (>A>1;82> ?@8 

=0O2=>ABV <VAF52>3> 465@5;0 ?0;820). 

4.3 #V41V@ >1;04=0==O 

$8A 4.1 

 

 

«�>B5; B25@4>?0;82=89 Aton KST-100» 



 

�<=. �@:. № 4>:C<. #V4?8A �0B0 

�@:. 

43 �&�%&�*��!� ��#'%�!� $"�"&� 

                                                      $8A 4.2 

 

«�@C?0 157?5:8 :>B;0 Afreiso KSG maxi 100» 

�@C?0 157?5:8 ?@87=0G5=0 4;O 70E8ABC A8AB5<8 >?0;5==O 2V4 ?5@528I5==O 

<0:A8<0;ь=> 4>?CAB8<>3> @>1>G>3> B8A:C B0 2840;5==O ?>2VB@O 7 A8AB5<8. %:840==O 

?>2VB@O 2V41C20єBьAO 2 02B><0B8G=><C @568<V. 

�@C?0 2AB0=>2;NєBьAO C 70:@8BC >?0;N20;ь=C A8AB5<C ?VA;O :>B;0 =0 

B@C1>?@>2V4 ;V=VW ?>40GV, 0 C :;V<0B8G=C A8AB5<C - =0 B@C1>?@>2V4 72>@>B=>W ;V=VW. 

' 3@C?V =0O2=89 70?>1V6=89 :;0?0=, O:89 7;820є 2>4C C 28?04:C, :>;8 B8A: 

?5@528ICє 3 10@. &0:8< G8=>< 2V= 70E8I0є :><?>=5=B8 A8AB5<8 2V4 =04<V@=>3> 

B8A:C. 

"A=>2=V ?5@52038: 

- =0O2=V <0=><5B@ B0 @>7?>2VB@N20G, O:V >A=0I5=V 2V4AVG=8<8 :;0?0=0<8, I> 

?>;53HCє 70<V=C 157 =5>1EV4=>ABV 7;82C B5?;>=>AVO V7 A8AB5<8; 

- B5?;>V7>;OFVO 70E8I0є 3@C?C ?V4 G0A B@0=A?>@BC20==O, 715@V30є B5?;> B0 

70157?5GCє 5AB5B8G=89 283;O4; 

- <>=B06 ?>;53H5=89 7024O:8 3>B>2><C 1;>:C, O:89 E0@0:B5@87CєBьAO 

35@<5B8G=VABN; 

- :>@?CA 28:>=0=89 7 ;0BC=V 157 7'є4=0=ь. 
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$8A 4.3 

  

«*8@:C;OFV9=89 =0A>A wilo top s 40/7» 

"A=>2=V E0@0:B5@8AB8:8: 

�V0<5B@ 7'є4=0==O DN 40 

!0?@C30 <5@56V 3E400 �; 50 �F 
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4.4 &5?;>20 <5@560 

    $>74V; «&5?;>20 <5@560» :>B5;ь=>W 4;O F5EC 7 ?5@5@>1:8 B0 70<>@>65==O 

D@C:BV2 V >2>GV2 2 <VABV %<V;0, +5@:0Aь:>W >1;0ABV ?5@5410G0є B5?;>?>AB0G0==O 

28@>1=8G8E 04<V=VAB@0B82=>-?>1CB>28E ?@8<VI5=ь F5EC. 

 #0@0<5B@8 B5?;>=>AVO - 80-60 ˚%. 

$>7@0EC=:>2V ?0@0<5B@8 B5?;>=>AVO 4;O 281>@C B@C1 V 70?V@=>W 0@<0BC@8, 0 B0:>6 

4;O @>7@0EC=:C B@C1>?@>2>4V2 =0 <VF=VABь ?@89=OBV: 

- B8A: 3 1,6  #0; 

- B5<?5@0BC@0 3 100 ˚%. 

     �0B53>@VO B@C1>?@>2>4V2 2V4?>2V4=> 4> «#@028; 1C4>28 V 157?5G=>W 

5:A?;C0B0FVW B@C1>?@>2>4V2 ?0@8 B0 30@OG>W 2>48» 

&@C1>?@>2>48 ?@>:;040NBьAO 2 <560E 4V;O=:8 1C4V2=8FB20 157:0=0;ь=> 7 

C@0EC20==O< C<>2 :><?5=A0FVW, 28<>3 I>4> =01;865==O 4> DC=40<5=BV2 A?>@C4 B0 

>@30=V70FVW >E>@>==8E 7>=. 

     �><?5=A0FVO B5<?5@0BC@=8E ?>4>265=ь 74V9A=NєBьAO 70 @0EC=>: ?>2>@>BV2 

B@0A8 B0 2AB0=>2;5==O A0;ь=8:>28E :><?5=A0B>@V2. 

      �;O B@C1>?@>2>4V2 B5?;>28E <5@56 ?@89<0NBьAO ?>?5@54=ь> V7>;ь>20=V 

?V=>?>;VC@5B0=>< B@C18 7 70E8A=>N >1>;>=:>N 7 ?>;V5B8;5=C, 73V4=> 28<>3 AB0=40@BC 

[5]. 

      %B0;52V B@C18 4;O ?@>:;04:8 B5?;>28E <5@56 2V4?>2V40NBь 28<>30< 

[20].  

      &5?;>?@>2>48 V :><?;5:BCNGV 45B0;V ?>AB0G0NBьAO =0 1C4V25;ь=89 

<0940=G8: 2 3>B>2><C 283;O4V. �15@V30==O V <>=B06 B@C1>?@>2>4V2 ?>?5@54=ь> 

V7>;ь>20=8E B0 5;5<5=BV2 4> =8E 28:>=CєBьAO 73V4=> @5:><5=40FVO< 702>4C-

28@>1=8:0. 

       �7>;OFVO 7’є4=0=ь AB0;528E B@C1 2 ?>;ь>28E C<>20E ?@>2>48BьAO  =0BO6=8<8 

<CDB0<8 V7 70E8A=>N >1>;>=:>N V7 ?>;V5B8;5=>2>W B@C18. 

         >=B06 <CDB>28E 7’є4=0=ь =0 1C4V25;ь=><C <0940=G8:C 28:>=C20B8 

AC2>@> ?> @5:><5=40FVO< 702>4C-28@>1=8:0. &5<?5@0BC@0 <>=B06C &<>=B. = +15˚% V 

28I5.  
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 100% :>=B@>;ь 720@=8E H2V2 ?@>2>48BьAO <5B>4>< @04V>3@0DC20==O. 

      �8:>=0==O B0 ?@89<0==O @>1VB ?> B5?;>28< <5@560< 28:>=C20B8 C 

2V4?>2V4=>ABV 7 28<>30<8 [21]. 

     $>7@0EC=:>289 B5@<V= 5:A?;C0B0FVW B@C1>?@>2>4V2 3 30 @>:V2, @>7@0EC=:>289 

B5@<V= A;C618 V @5AC@A 0@<0BC@8 3 C 2V4?>2V4=>ABV 4> B5E=VG=8E C<>2 702>4C-

28@>1=8:0. 

#@>є:BC20==O B5?;>2>W <5@56V F5EC 7 ?5@5@>1:8 B0 70<>@>6C20==O D@C:BV2 V 

>2>GV2 2@0E>2Cє =5 ;8H5 B5E=VG=V B0 5:>=><VG=V 0A?5:B8, 0 9 ?8B0==O 

5=5@3>5D5:B82=>ABV B0 5:>;>3VG=>W 157?5:8. �0AB>AC20==O ?>?5@54=ь> V7>;ь>20=8E 

B@C1 A?@8Oє 7<5=H5==N B5?;>28E 2B@0B, I> 4>72>;Oє 7<5=H8B8 A?>6820==O ?0;820 

B0 7=878B8 28:848 ?0@=8:>28E 307V2. 

%CG0A=V B5E=>;>3VW B5?;>V7>;OFVW B0 28:>@8AB0==O <0B5@V0;V2 7 28A>:>N ABV9:VABN 

4> :>@>7VW 4>72>;ONBь 7<5=H8B8 =530B82=89 2?;82 =0 4>2:V;;O. �@V< B>3>, 

?@>5:BC20==O A8AB5<8 7 C@0EC20==O< 28<>3 I>4> :><?5=A0FVW B5<?5@0BC@=8E 

?>4>265=ь 7<5=HCє @878: ?>H:>465==O B@C1>?@>2>4V2 B0 70?>1V30є 020@V9=8< 

A8BC0FVO<. 

�0?@>5:B>20=0 B5?;><5@560 4;O F5EC 7 ?5@5@>1:8 B0 70<>@>6C20==O D@C:BV2 V 

>2>GV2 C %<V;V є ACG0A=8< V =04V9=8< @VH5==O<, O:5 70157?5GCє 5D5:B82=5 

B5?;>?>AB0G0==O 28@>1=8G8E ?@8<VI5=ь. �8:>@8AB0==O ?>?5@54=ь> V7>;ь>20=8E 

B@C1, A0;ь=8:>28E :><?5=A0B>@V2 B0 ACG0A=8E <5B>4V2 <>=B06C A?@8Oє ?V428I5==N 

5=5@3>5D5:B82=>ABV B0 7<5=H5==N 5:A?;C0B0FV9=8E 28B@0B. �0157?5G5==O 28A>:8E 

AB0=40@BV2 O:>ABV B0 157?5:8 ?@8 <>=B06V B0 5:A?;C0B0FVW A8AB5<8 30@0=BCє WW 

4>23>B@820;C B0 157?5@51V9=C @>1>BC. 
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5.1 &5E=>;>3VW <>=B06C A8AB5< >?0;5==O B0 B5?;>?>AB0G0==O 

5.1.1 #V43>B>2GV @>1>B8 4> <>=B06C A8AB5< >?0;5==O B0 B5?;>?>AB0G0==O 

#V43>B>2GV @>1>B8 4> <>=B06C A8AB5< (<5@56) 2:;NG0NBь 45:V;ь:0 206;828E 

5B0?V2, O:V 70157?5GCNBь CA?VH=5 ?@>2545==O <>=B06=8E @>1VB. *V 5B0?8 A?@O<>20=V 

=0 B5, I>1 30@0=BC20B8, I> 2AV =5>1EV4=V <0B5@V0;8, V=AB@C<5=B8 B0 C<>28 3>B>2V 4;O 

?>G0B:C <>=B06C. "Aь >A=>2=V ?V43>B>2GV @>1>B8: 

1. "1AB565==O >1'є:BC: 

    - #@>2545==O >1AB565==O 1C4V25;ь=>3> >1'є:BC 4;O 287=0G5==O 9>3> 3>B>2=>ABV 

4> <>=B06C. 

    - %:;040==O 0:BC 3>B>2=>ABV >1'є:BC @07>< 7 35=?V4@O4=8:><. 

    - �8O2;5==O <>6;828E ?5@5H:>4 01> =54>;V:V2, O:V <>6CBь 2?;8=CB8 =0 

<>=B06. 

2. $>7@>1:0 B0 ?>3>465==O ?@>5:B=>W 4>:C<5=B0FVW: 

    - #5@52V@:0 @>1>G8E :@5A;5=ь B0 ?@>5:B=>W 4>:C<5=B0FVW. 

    - �0B25@465==O 7<V= 01> 4>?>2=5=ь C ?@>5:BV C @07V =5>1EV4=>ABV. 

    - #>3>465==O ?@>є:BC 7 2V4?>2V4=8<8 V=65=5@=8<8 A;C610<8 B0 

:>=B@>;NNG8<8 >@30=0<8. 

3. #V43>B>2:0 <0B5@V0;V2 B0 >1;04=0==O: 

    - �0:C?V2;O =5>1EV4=8E <0B5@V0;V2 B0 :><?;5:BCNG8E 2V4?>2V4=> 4> 

A?5F8DV:0FVW. 

    - #5@52V@:0 O:>ABV <0B5@V0;V2 B0 >1;04=0==O, WE :><?;5:B=>ABV. 

    - �>AB02:0 <0B5@V0;V2 B0 >1;04=0==O =0 1C4V25;ь=89 <0940=G8:. 

4. #V43>B>2:0 @>1>G8E <VAFь: 

    - $>7G8AB:0 B0 ?V43>B>2:0 <VAFO 4;O 715@V30==O <0B5@V0;V2. 

    - "@30=V70FVO B8<G0A>28E A:;04V2 4;O 715@V30==O >1;04=0==O B0 V=AB@C<5=BV2. 

    - �0157?5G5==O @>1>G8E <VAFь 5;5:B@>?>AB0G0==O<, 2>4>?>AB0G0==O< B0 

V=H8<8 =5>1EV4=8<8 @5AC@A0<8. 

5. #V43>B>2:0 V=AB@C<5=BV2 B0 B5E=V:8: 

    - #5@52V@:0 A?@02=>ABV B0 3>B>2=>ABV 4> @>1>B8 2AVE =5>1EV4=8E V=AB@C<5=BV2 

B0 B5E=V:8. 
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    - �0:C?V2;O 01> >@5=40 4>40B:>2>3> >1;04=0==O 70 ?>B@518. 

6. #@>2545==O V=AB@C:B06V2 B0 =02G0==O ?5@A>=0;C: 

    - #@>2545==O V=AB@C:B06V2 7 B5E=V:8 157?5:8 4;O 2AVE ?@0FV2=8:V2. 

    - !02G0==O ?5@A>=0;C A?5F8DVG=8< 0A?5:B0< <>=B06C, O:I> F5 =5>1EV4=>. 

    - "7=09><;5==O 7 ?@>5:B=>N 4>:C<5=B0FVєN B0 ?;0=>< @>1VB. 

7. #V43>B>2:0 1C4V25;ь=8E :>=AB@C:FV9: 

    - �8:>=0==O ?V43>B>2G8E 1C4V25;ь=8E @>1VB, B0:8E O: <>=B06 70:;04=8E 

45B0;59, A25@4;V==O >B2>@V2, 2AB0=>2;5==O 0=:5@V2. 

    - #5@52V@:0 2V4?>2V4=>ABV 1C4V25;ь=8E :>=AB@C:FV9 ?@>5:B=8< 28<>30<. 

8. "@30=V70FVO ;>3VAB8:8 B0 :>>@48=0FVO @>1VB: 

    - %:;040==O 3@0DV:C ?>AB0G0==O <0B5@V0;V2 B0 >1;04=0==O. 

    - �>>@48=0FVO @>1VB 7 V=H8<8 ?V4@O4=8:0<8 B0 A;C610<8 =0 >1'є:BV. 

    - �0157?5G5==O 157?5@5@2=>3> ?>B>:C <0B5@V0;V2 B0 V=D>@<0FVW. 

�8:>=0==O F8E ?V43>B>2G8E @>1VB 70157?5GCє 157?5@51V9=89 B0 5D5:B82=89 

<>=B06 A8AB5<8, 7<5=HCє @878: 70B@8<>: B0 ?><8;>: ?V4 G0A 28:>=0==O >A=>2=8E 

<>=B06=8E @>1VB. 

5.1.2 �8<>38 4> 28:>=0==OO <>=B06C B@C1>?@>2>4V2  ?@8;04V2, >1;04=0==O, 

2C7;V2. 

�8:>=0==O <>=B06C B@C1>?@>2>4V2, ?@8;04V2, >1;04=0==O, 2C7;V2 4;O A8AB5<8 

B5?;>?>AB0G0==O ?>28==> 2V4?>2V40B8 @O4C 28<>3 4;O 70157?5G5==O 5D5:B82=>W B0 

157?5G=>W @>1>B8 A8AB5<8. 

1. �>B@8<0==O ?@>5:B=>W 4>:C<5=B0FVW:  >=B06 ?>28=5= 2V41C20B8AO 2V4?>2V4=> 

4> ?@>5:B=8E @VH5=ь, 0 B0:>6 2@0E>2C20B8 1C4ь-O:V A?5F8DV:0FVW B0 28<>38, 2:;NG5=V 

2 <VAF52V 1C4V25;ь=V =>@<8 B0 AB0=40@B8. 

2. �81V@ B0 O:VABь <0B5@V0;V2: �AV 28:>@8AB>2C20=V <0B5@V0;8 ?>28==V 1CB8 

2V4?>2V4=>W O:>ABV B0 2V4?>2V40B8 28<>30< A8AB5<8 B5?;>?>AB0G0==O. *5 AB>ACєBьAO O: 

B@C1>?@>2>4V2 B0 ?@8;04V2, B0: V >1;04=0==O, 2:;NG0NG8 =0A>A8, :>B;8 B0 @04V0B>@8. 

3. &5E=VG=5 28:>=0==O: 'AB0=>2:0 B0 ?V4:;NG5==O 2AVE 5;5<5=BV2 ?>28==V 

2V41C20B8AO 73V4=> 7 28<>30<8 28@>1=8:0 B0 7 C@0EC20==O< 1C4ь-O:8E V=AB@C:FV9 7 

<>=B06C. !0?@8:;04, ?@028;ь=5 7'є4=0==O, 35@<5B8G=VABь B0 =04V9=VABь :@V?;5=ь. 
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4. �V4@>V7>;OFVO B0 B5?;>V7>;OFVO: �06;82> 70157?5G8B8 =0;56=89 @V25=ь 

3V4@>V7>;OFVW B0 B5?;>V7>;OFVW 2AVE B@C1>?@>2>4V2 B0 >1;04=0==O. *5 =5 ;8H5 ?V428ICє 

5D5:B82=VABь A8AB5<8, 0;5 9 4>?><030є C=8:=CB8 ?@>1;5< 7 ?@>BV:0==O<8 B0 

5=5@3>28B@0B0<8. 

5. �57?5:0: #V4 G0A <>=B06C A;V4 4>B@8<C20B8AO 2AVE =>@< 157?5:8, 7>:@5<0 

AB>A>2=> 5;5:B@>157?5:8 B0 28:>@8AB0==O 307C G8 V=H8E ?0;ь=8E <0B5@V0;V2. 

6. �>ABC?=VABь B0 >1A;C3>2C20==O: �;5<5=B8 A8AB5<8 ?>28==V 1CB8 2AB0=>2;5=V 

B0:8< G8=><, I>1 70157?5G8B8 7@CG=89 4>ABC? 4;O >1A;C3>2C20==O B0 @5<>=BC. 

7. /:VABь 720@N20==O B0 7'є4=0=ь: 'AV 7'є4=0==O B0 720@N20==O ?>28==V 1CB8 

28:>=0=V ?@>D5AV9=> B0 O:VA=>, I>1 C=8:=CB8 28B>:V2 B0 V=H8E =5A?@02=>AB59 C 

<091CB=ь><C. 

�>B@8<0==O F8E 28<>3 4>?><030є 70157?5G8B8 =04V9=C B0 5D5:B82=C @>1>BC 

A8AB5<8 B5?;>?>AB0G0==O B0 >?0;5==O. 

5.1.3 �8:>=0==O <>=B06C ?>?5@54=ь>V7>;ь>20=8E B@C1>?@>2>4V2 B5?;>2>W <5@56V 

&@C1>?@>2>48 7 ?>?5@54=ь> V7>;ь>20=8E B@C1 =5>1EV4=> C:;040B8 2 B@0=H5N =0 

?VI0=C ?>4CH:C, B>2I8=>N =5 <5=H5 0,1<. ' <VAFOE 7’є4=0==O 

?>?5@54=ь>V7>;ь>20=8E B@C1 V 5;5<5=BV2 B@C1>?@>2>4V2 =5>1EV4=> ?5@5410G8B8 

@>7H8@5==O V ?>3;81;5==O B@0=H5W 4;O ?@>2545==O 720@N20;ь=8E B0 

B5?;>3V4@>V7>;OFV9=8E @>1VB 720@=8E 7’є4=0=ь. 

     �;O 70A8?0==O B@C1 ?>B@V1=> 28:>@8AB>2C20B8 :@C3;> 75@=8AB89 ?VA>: V7 

A5@54=ь>N 75@=8ABVABN 4> 4 <<. �V;ь:VABN 4@V1=8E 75@5= 4V0<5B@>< <5=H5 0,25 << 

=5 ?>28==0 ?5@528IC20B8 8 %. 

     �20 H0@8 ?VA:C =5>1EV4=> B@0<1C20B8 2@CG=C 4> 4>AO3=5==O ?>:07=8:0 

B25@4>ABV 0,85-0,9 >48=8Fь. 

     �>AO3=C2H8 B>2I8=8 70A8?0=>3> H0@C =5 1V;ьH5 0,15 < =04 B@C1>?@>2>4><, 

=0 2AN 4>268=C @>7:;040єBьAO A83=0;ь=0 AB@VG:0. 

       %B@VG:0 A83=0;ь=0 283>B>2;5=0 7 ?>;V5B8;5=C ?>AB02;OєBьAO 2 @C;>=0E 

4>268=>N 200-300< V H8@8=>N 250<<. 

      #5@54 720@N20==O< ?>?5@54=ь>V7>;ь>20=8E B@C1 V 5;5<5=BV2, 2V4?>2V4=> 4> 

<>=B06=>W AE5<8, =5>1EV4=> =0 :V=FV B@C1 CAB0=>28B8 ?>;V5B8;5=>2V <CDB8, :V=F52V 
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=5@>7’є<=V B5@<>CA04:>2V :>2?0:8, 3C<>2V :V;ьFO B0 V=HV 45B0;V, ?5@5410G5=V 

?@>5:B><, 2AB0=>2;5==O O:8E 1C45 =5<>6;828< ?VA;O 720@N20==O B@C1 V 5;5<5=BV2. 

#>?5@54=ь> V7>;ь>20=V B@C18 <>6=0 @>7V@20B8 =0 2V4@V7:8 1C4ь-O:>W 4>268=8, 0;5 

=5 <5=H5 1,0<. 

$>7V@20==O ?>?5@54=ь>V7>;ь>20=>W B@C18 ?@>2>48BьAO 2 B0:89 A?>AV1: 

- B>G=> 70<V@OB8 ?>B@V1=C 4>268=C 2V4@V7:0 B0 ?>7=0G8B8 ;V=VN @>7@V7C AB0;52>W 

B@C18 =0 70E8A=V9 ?>;V5B8;5=>2V9 B@C1V; 

- 28<V@OB8 ?> 0,22 < 2 >18420 1>:8 2V4 ;V=VW @>7@V7C <5B0;52>W B@C18, 2V47=0G8B8 

=0 70E8A=V9 B@C1V ;V=VN @>7@V7C; 

- ?> ;V=VW @>7@V7C 70E8A=>W B@C18 =5>1EV4=> ?8;:>N ?@>@V70B8 70E8A=C B@C1C. 

5.1.4. >=B06=5 :@5A;5==O AE5<8 >12’O7:8 F8@:C;OFV9=8E =0A>AV2 

 >=B06=5 ?@>5:BC20==O 28:>=CєBьAO 70 =54>AB0B=ь>W 45B0;V70FVW @>1>G>W AE5<8 

2 @>1>G><C :@5A;5==V 4;O WE 283>B>2;5==O B0 =0ABC?=>3> <>=B06C. 

 >=B06=5 :@5A;5==O 4;O =5B8?>28E  1C4V25;ь 28:>=CєBьAO 70 =0BC@=8<8 

28<V@N20==O<8 ?@8 2V4?>2V4=V9 1C4V25;ь=V9 3>B>2=>ABV, I> 2AB0=>2;NєBьAO ?VA;O 

>1AB565==O =0 <>=B06=C 3>B>2=VABь B0 A:;04?==O 7 35=?V4@O4=8:>< 0:BC 3>B>2=>ABV 
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273 3 ?5@52545==O B5<?5@0BC@8 V7 H:0;8 *5;ьAVO 2 H:0;C �5;ь2V=0 

�;O ?>2VB@O=>3> &! @50;ь=89 %"$ (O:I> =5 ?@54AB02;OєBьAO <>6;828< 

?@>25AB8 <>45;N20==O 01> 2V4ACB=V 40=V 28@>1=8:V2) <>65 1CB8 @>7@0E>20=89 73V4=> 

70;56=>ABV: 

%"$?>2 =((&2+273) / (&2 - &1))*0,3 (>@<C;0(7.2) 

45 0,3 - :>5DVFVє=B 2=CB@VH=ь>W 5D5:B82=>ABV ?>2VB@O=>3> &!. 

�;O 7>=4>2>3> 35>B5@<0;ь=>3> &! @50;ь=89 %"$ ?> 0=0;>3VW 7 ?.6: 

%"$7>=4 = ((&2+273) / (&2 - &1)) *0,45; (>@<C;0(7.3) 

45 0,45 - :>5DVFVє=B 2=CB@VH=ь>W 5D5:B82=>ABV 7>=4>2>3> &!. 

�V4=>A=5 =020=B065==O %", :�B 3 28B@0B8 =0 >?0;5==O ?5@5@0E>20=V =0 

A5@54ь><VAOG=C B5<?5@0BC@C 7>2=VH=ь>3> ?>2VB@O: 
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Q2V4= = Q@>7@*((t2=-t7>2.A5@.)/(t2=-t7>2=.@>7@)) (>@<C;0(7.4) 

%C<0@=5 A?>6820==O :�B*3>4: 

QΣ = Q2V4= * n>? + Q32? * 24 3>4 * 30 4=V2 (>@<C;0(7.5) 

�8B@0B0 ?@8@>4=>3> 307C, <3 

� = QΣ/� (>@<C;0(7.6) 

45 � 3 ?8B><0 5=5@3>?>B@510 

 �8B@0B0 ?@8@>4=>3> 307C ?@8 28:>@8AB0==V :>=45=A0FV9=>3> :>B;0, <3 3 

0=0;>3VG=> ?C=:BC 9 

� = QΣ/� (>@<C;0(7.7) 

 �8B@0B0 B5?;>2>W 5=5@3VW 2V4 F5=B@0;ь=>W B5?;>2>W <5@56V, �:0; 3 ?5@52545==O 

:�B*3>4 C �:0;: 

QB<= QΣ*3600/100000/4,186  �:0; (>@<C;0(7.8) 

�>AO6=5 28@>1;5==O B5?;>2>W 5=5@3VW ?>2VB@O=8< B5?;>28< =0A>A><, :�B*3>4: 

Q4>A= (QΣ *n 1V2)/ n >?,  :�B*3>4 (>@<C;0(7.9) 

�>40B:>20 28B@0B0 5=5@3VW ?@8 @>1>BV &! ?>2VB@O-2>40 (?>BC6=VABь ?V:>2>3> 

465@5;0 B5?;>B8) :�B*3>4 3 @V7=8FO <V6 AC<0@=>N V 4>AO6=>N 28B@0B>N B5?;>2>W 

5=5@3VW: 

Q4>4= (QΣ - Q4>A), :�B (>@<C;0(7.10) 

�8B@0B0 5;5:B@>5=5@3VW &!, :�B*3>4, =5>1EV4=>W 4;O 28@>1=8FB20 Q4>A  :V;ь:>ABV 

B5?;>2>W 5=5@3VW: 

N = Q4>A / %"$?>2 , :�B*3>4 (>@<C;0(7.11) 

�>AO6=5 28@>1;5==O B5?;>2>W 5=5@3VW, :�B*3>4, 7>=4>28< B5?;>28< =0A>A>< 7 

?5@V>4>< @>1>B8 τ=2400 3>4: 

Q4>A 2400= (q2400 *L*2400) / 1000 (>@<C;0(7.12) 

�>40B:>20 28B@0B0 5=5@3VW ?@8 @>1>BV 7>=4>2>3> B5?;>2>3> =0A>A0 7 ?5@V>4>< 

@>1>B8 τ=24003>4: 

Q4>4 2400= (QΣ - Q4>A 2400), :�B (>@<C;0(7.13) 

�8B@0B0 5;5:B@>5=5@3VW &!, :�B*3>4, =5>1EV4=0 4;O 28@>1=8FB20 Q4>A 2400  

:V;ь:>ABV B5?;>2>W 5=5@3VW: 
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N2400 = Q4>A 2400 / %"$7>=4 , :�B*3>4 (>@<C;0(7.14) 

!5>1EV4=0 ?>BC6=VABь 7>=4>2>3> 35>B5@<0;ь=>3> &! 7 ?5@V>4>< @>1>B8 

τ=24003>4: 

Q2400 = Q@>7@*((t2=-t7>2.1V2.)/(t2=-t7>2=.@>7@)), :�B*3>4 (>@<C;0(7.15) 

45 t7>2.1V2 4;O 7>=4>2>3> &! AB0=>28Bь -3 >%. 

 !5>1EV4=0 4>268=0 A25@4;>28=, ?>3.<. 4;O >B@8<0==O  Q4>A2400 :�B*3>4 B5?;>2>W 

5=5@3VW: 

L2400 = (Q2400/ q2400)*103, < (>@<C;0(7.16) 

�>AO6=5 28@>1;5==O B5?;>2>W 5=5@3VW , :�B*3>4 , 7>=4>28< B5?;>28< =0A>A>< 7 

?5@V>4>< @>1>B8 τ=4500 3>4: 

Q4>A 4500= (q4500 *L*2400) / 1000 (>@<C;0(7.17) 

  �>40B:>20 28B@0B0 ?@8 @>1>BV 35>B5@<0;ь=>3> B5?;>2>3> =0A>A0 ?@89=OB0 

@V2=>N 0, I> @53;0<5=BCєBьAO ?5@V>4>< 9>3> @>1>B8. 

Q4>A 4500= (q4500 *L*2400) /1000 (>@<C;0(7.18) 

 �8B@0B0 5;5:B@>5=5@3VW &!, :�B*3>4, =5>1EV4=0 4;O 28@>1=8FB20 Q4>A2400  

:V;ь:>ABV B5?;>2>W 5=5@3VW: 

N4500 = Q4>A 4500 / %"$7>=4, :�B*3>4 (>@<C;0(7.19) 

 !5>1EV4=0 ?>BC6=VABь 7>=4>2>3> &! 7 ?5@V>4>< @>1>B8 τ=45003>4 4>@V2=Nє 

@>7@0EC=:>2V9 ?>BC6=>ABV  Q@>7@  %". 

 !5>1EV4=0 4>268=0 A25@4;>28=, ?>3.<. 4;O >B@8<0==O  Q4>A4500 :�B*3>4 B5?;>2>W 

5=5@3VW: 

L4500 = (Q@>7@ / q4500)*103, ?>3.< (>@<C;0(7.20) 

   �0B@0B8 =0 ?@8@>4=89 307, 3@=: 

D 307 = �*K (>@<C;0(7.21) 

45 � 3 20@BVABь 1<3 ?@8@>4=>3> 307C; 

  �0B@0B8 =0 ?@8@>4=89 307, 3@=: 

D 307(:>=4.)= �(:>=4)*K (>@<C;0(7.22) 

45 � 3 20@BVABь 1<3 ?@8@>4=>3> 307C; 

  �0B@0B8 =0 F5=B@0;ь=C B5?;>2C 5=5@3VN: 
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D B< = QB< *KB< (>@<C;0(7.23) 

45 �B< 3 20@BVABь 1 �:0; B5?;0; 

  �0B@0B8 =0 @>1>BC 7>=4>2>3> &! 7 ?5@V>4>< @>1>B8 τ=24003>4  A:;040NBьAO V7 

AC<8 70B@0B =0 5;5:B@>5=5@3VN 4;O :><?@5A>@V2 &! B0 70B@0B =0 4;O @>1>B8 ?V:>2>3> 

465@5;0 B5?;>B8 (>1@0=> *& ).  

 �0@BVABь 5;5:B@8G=>W 5=5@3VW, O:0 28B@0G0єBьAO =0 @>1>BC :><?@5A>@V2 7>=4>2>3> 

B5?;>2>3> =0A>AC 7 ?5@V>4>< @>1>B8 τ=45003>4 A:;040є: 

D 4500 = N4500 *K5; (>@<C;0(7.24) 

45 �5; 3 20@BVABь :�B*3>4  5;5:B@>5=5@3VW. 

 7.2 $57C;ьB0B8 ?>@V2=O==O 465@5; B5?;>2>W 5=5@3VW ?@8 4825@A8DV:0FVW 

!86G5 =02545=V 28EV4=V 40=V 4> B5E=V:>-5:>=><VG=>3> @>7@0EC=:C ?>@V2=O==O 

465@5; B5?;>2>W 5=5@3VW B0 72545=0 B01;8FO 4;O ?>@V2=O==O @V7=8E 284V2 ?0;820. 

 

�<IV8AV 84AV 
   

 
  

�464AF4:9AAO E<EF9@< BC4?9AAO+69AF<?OJVO: 
 

169,05 :�B 

�464AF4:9AAO E<EF9@< BIB?B8:9AAO: 
 

0 :�B 

�464AF4:9AAO E<EF9@< ��� DB;D. E9D98.: 
 

0,00 :�B 

�BFD954 6 74DOKV= 6B8V: 
 

180 ;/;N4.E4>1 

КV?ь>VEFь @9L>4AJV6: 
 

0 ;N4. 

�<FD4F4 9A9D7VW 8?O CBFD95 ���: 
 

0,00 :�B*3>4/4>1 

 B;D4IGA>B6<= F9@C9D4FGDA<= 7D4HV> !�:  
80 

>% 

 
60 

 B;D4IGA>B64 F9@C9D4FGD4 A4 ;B6A. CB6.  
 

-26 >% 

�V85VD ;BA8B6B7B F9C?B6B7B A4EBEG CD< τ=1800 
 

60 �B/<.?. 

�V85VD ;BA8B6B7B F9C?B6B7B A4EBEG CD< τ=2400 
 

50 �B/<.?. 

�V85VD ;BA8B6B7B F9C?B6B7B A4EBEG CD< τ=4500 
(D96) 

 
26,67 

�B/<.?. 
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&01;8FO 7.1

 

#@>4>265==O B01;8FV 7.1 

�<FD4F4 9A9D7VW CB@VEOKAB:
1 2 3

-5 -4 0,7

"9@C9D4FGD< �!, B!:  -25..-30  -20..-25  -15..-20

�9DVB8 EFBOAAO F9@C9D4FGD, B!: 0,12 0,92 5

52,6 51,3 45,2

41,7 40,9 36,8

COP (E9D98AьB@VEOKA<=) CB6VFDOAB7B "�: 2,0 2,1 2,5

COP (E9D98AьB@VEOKA<=) ;BA8B6B7B "�: 3,6 3,7 4,3

100,63 96,60 77,68

71645,00 68779,20 55309,94

8428,82 8091,67 6507,05

7621,81 7316,94 5884,04

5998,19 5758,26 4630,60

10020,28 9619,47 7735,66

9,83 9,44 7,59

21,47 20,61 16,57

�BEO:A9 6<DB5?9AAO F9C?B6BW 9A9D7VW CB6VFDOA<@ 
F9C?B6<@ A4EBEB@, >�F*7B8: 64585,15 62001,74 49859,74

�B84F>B64 6<FD4F4 9A9D7VW CD< DB5BFV "� CB6VFDO-6B84. 
>�F*7B8: 7059,85 6777,46 5450,20

�<FD4F4 9/9 "�, >�F*7B8 32648,01 30209,42 19912,36

�<FD4F4 C4?<64

�<FD4F4 CD<D. 74;G (>BA8), @3

�<FD4F4  8<;9?ьAB7B C4?<64, ?
�<FD4F4 ;DV8:9AB7B 74;G, ?

!9D98AO F9@C9D4FGD4, B!:

�464AF4:9AAO !�, >�F:
!G@4DA9 ECB:<64AAO >�F*7B8:

�<FD4F4 CD<D. 74;G, @3

"9@C9D4FGDA<= 7D4HV> !�, B!:

�<FD4F4 6G7V??O, F
�<FD4F4 8DB6 EGI<I, F

4 5 6 7 8 9

8,9 15,2 18,4 20,1 19,3 14,2

 -10..-15  -  -  -  -  -

11,5  -  -  -  -  -

34,5 45,0 45,0 45,0 45,0 45,0

29,7 24,2 21,4 19,9 20,6 25,0

4,2 3,7 4,2 4,5 4,3 3,6

5,8 - - - - -

44,68 0,00 0,00 0,00 0,00 0,00

31810,38 0,00 0,00 0,00 0,00 0,00

3742,40 0,00 0,00 0,00 0,00 0,00

3384,08 0,00 0,00 0,00 0,00 0,00

2663,19 0,00 0,00 0,00 0,00 0,00

4449,00 0,00 0,00 0,00 0,00 0,00

4,36 0,00 0,00 0,00 0,00 0,00

9,53 0,00 0,00 0,00 0,00 0,00

28675,81 0,00 0,00 0,00 0,00 0,00

3134,57 0,00 0,00 0,00 0,00 0,00

6815,60 0,00 0,00 0,00 0,00 0,00



 

�<=. �@:. № 4>:C<. #V4?8A �0B0 

�@:. 

77 �&�%&�*��!� ��#'%�!� $"�"&� 

#@>4>265==O B01;8FV 7.1 

 

#@>4>265==O B01;8FV 7.1 

 

 

 

 

 

10 11 12 �Aь>3> 70 A57>=
7,9 2 -2,7 7,9

 -5..-10  0..-5  +8..0  -

23 67,5 70 178

35,8 43,5 49,6 35,8

30,5 35,7 39,7 30,5

3,9 2,7 2,2 3,9

5,6 4,5 3,9 5,6

48,70 72,45 91,37 48,70

34676,18 51584,40 65053,66 378858,76

4079,55 6068,75 7653,37 44 572

3688,96 5487,70 6920,60 40 304

2903,12 4318,69 5446,35 31 718

4849,82 7214,60 9098,41 52 987

4,76 7,08 8,93 52

10,39 15,46 19,49 114

31259,21 46501,31 58643,32 341 526

3416,97 5083,09 6410,34 37 332

8064,74 17413,01 27167,41 142 231

�BEO:A9 6<DB5?9AAO F9C?B6BW 9A9D7VW ;BA8B6<@ 
F9C?B6<@ A4EBEB@ τ=2400, >�F*7B8: 241 500

�B84F>B64 6<FD4F4 9A9D7VW CD< DB5BFV ;BA8B6B7B 
F9C?B6B7B A4EBE4 τ=2400. >�F*7B8: 137 359

�<FD4F4 9/9 "� τ=2400, >�F*7B8 43 458

�BFG:AVEFь "� τ=2400, >�F: 101

�9B5IV8A4 >V?ь>VEFь E69D8?B6<A, @.C.: 2 013

�BEO:A9 6<DB5?9AAO F9C?B6BW 9A9D7VW ;BA8B6<@ 
F9C?B6<@ A4EBEB@ (D96), >�F*7B8: 405 720

�B84F>B64 6<FD4F4 9A9D7VW CD< DB5BFV ;BA8B6B7B 
F9C?B6B7B A4EBE4 (D96), >�F*7B8: 0

�<FD4F4 9/9 "� (D96), >�F*7B8 73 009

�BFG:AVEFь "� (D96), >�F: 169

�9B5IV8A4 >V?ь>VEFь E69D8?B6<A, @.C.: 6 339
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#@>4>265==O B01;8FV 7.1 

 

#@>4>265==O B01;8FV 7.1

 

#@>4>265==O B01;8FV 7.1 

 

 

 

 

 

 

 

 

 

 

 

 

185434,12 178016,75 143155,14

167679,79 160972,60 129448,80

347894,79 333979,00 268574,78

310628,67 298203,52 239805,33

501515,00 481454,40 387169,58

137610,82 132106,39 106235,56

57800,55 55488,53 44622,02

�B6VFDOA<= F9C?B6<= A4EBE, 7DA 277955,00 258908,12 177537,94

ФVA4AEB6V ;4FD4F<
З4FD4F< A4 CD<D. 74;, 7DA
З4FD4F< A4 CD<D. 74; (>BA8), 7DA
З4FD4F< A4 8<;9?ьA9 C4?<6B, 7DA
З4FD4F< A4 ;DV8:9A<= 74;, 7DA
З4FD4F< A4 9?9>FDB9A9D7VN, 7DA
З4FD4F< A4 6G7V??O, 7DA
З4FD4F< A4 8DB64 EGIV, 7DA

82332,75 0,00 0,00 0,00 0,00 0,00

74449,83 0,00 0,00 0,00 0,00 0,00

154465,29 0,00 0,00 0,00 0,00 0,00

137919,13 0,00 0,00 0,00 0,00 0,00

222672,66 0,00 0,00 0,00 0,00 0,00

61099,21 0,00 0,00 0,00 0,00 0,00

25663,44 0,00 0,00 0,00 0,00 0,00

69651,22 0,00 0,00 0,00 0,00 0,00

=0 1 3:0;
89750,11 133512,56 168374,18 980 576 3009,5

81157,02 120729,45 152253,25 886 691 2721,4

168381,08 250484,25 315888,47 1 839 668 5646,2

150344,28 223652,64 282050,83 1 642 604 5041,4

242733,26 361090,80 455375,62 2 652 011 8139,4

66603,64 99079,79 124950,63 769 686 2362,3

27975,47 41616,39 52482,90 347 649 1067,0

80371,98 157472,69 235044,30 1 256 941 3857,8
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&01;8FO 7.2 

 

#@8@>4=89 307 22 34000 30600

<3 22 :�6/<3 :�6/<3

#@8@>4=89 307 (:>=4.) 22 36000 33840

<3
22 :�6/<3 :�6/<3

�875;ь=5 ?0;82> 50000 43000

� (840 :3/<3
) :�6/; :�6/;

�@V465=89 307 28600 25740

� (550 :3/<3
) :�6/; :�6/;

�;5:B@>5=5@3VO 7 - -

�2B*3>4 7 - -

&5?;>289 =0A>A 7
COP (A5@54=V9), 

1:) - -

�2B*3>4 7 3,0 - -

�C3V;;O (0=B@0F8B) 32000 26240

B :�6/:3 :�6/:3
�@>20 ACEV, 650 :3/<3 (<5=H5 30% 2>;>3>ABV) 14651 12014

B :�6/:3 :�6/:3

31

94

58 86

КК� F9C?B-
79A9D4FBD4, %�<8 C4?<64

82

82

14000

2692,31

"9C?BF6BDA4 
ECDB@B:AVEFь 

C4?<64

�<FB@4 
9A9D7Bє@AVEFь

90

99

90

"4D<H ;4 B8.
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%?8A>: 28:>@8AB0=8E 465@5; V=D>@<0FVW 

1. #@89<0:, "., $54ь:>, �., $54ь:>, "., & $54ь:>, �. (2022). �=0;V7 B8<G0A>2>W 

7<V==>ABV AC<0@=>W V=B5=A82=>ABV A>=OG=>W @04V0FVW ?@8 >FV=FV 5=5@35B8G=8E 

@5AC@AV2. �5=B8;OFVO, >A2VB;5==O B0 B5?;>307>?>AB0G0==O, 43, 6312.  

2. �C4V25;ь=0 B5?;>DV78:0 : <5B>48G=V 2:07V2:8 4> ?@0:B8G=8E 70=OBь : 4;O 

ABC45=BV2 A?5FV0;ь=>AB59 192 «�C4V2=8FB2> B0 F82V;ь=0 V=65=5@VO», 144 

«&5?;>5=5@35B8:0» "## «�=5@35B8G=89 <5=546<5=B, 5=5@3>5D5:B82=V 

<C=VF8?0;ь=V, ?@><8A;>2V V ?>1CB>2V B5?;>2V B5E=>;>3VW» / �8W2. =0F. C=-B 1C4-

20 V 0@EVB. ; C:;040G : ..  . �>;ьG8:. 3 �8W2 : �!'��, 2023. 3 48 A. : V;. - �V1;V>3@. 

: A. 35. 

3. ��! �.2.2-42:2021 �C4V2;V B0 A?>@C48. %?>@C48 E>;>48;ь=8:V2. "A=>28 

?@>5:BC20==O 

4. ��! �.2.2-3:2014 %:;04 B0 7<VAB ?@>5:B=>W 4>:C<5=B0FVW =0 1C4V2=8FB2>.  

5. �%&' � �.2.5-31:2007 �=65=5@=5 >1;04=0==O 1C4V25;ь B0 A?>@C4. �>2=VH=V 

<5@56V B0 A?>@C48. &@C1>?@>2>48 ?>?5@54=ь> B5?;>V7>;ь>20=V A?V=5=8< 

?>;VC@5B0=>< 4;O 30@OG>3> 2>4>?>AB0G0==O V B5?;>28E <5@56. &@C18, D0A>==V 

28@>18 B0 0@<0BC@0. &5E=VG=V C<>28.  

6. �%&'3235-95 "1;04=0==O >2>G5D@C:B>?5@5@>1=>W ?@><8A;>2>ABV. �8<>38 

157?5:8.  

7. !#�"# 45.2-4.01-98 #>;>65==O ?@> 157?5G=C B0 =04V9=C 5:A?;C0B0FVN 
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