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0=0;>3VG=0 @>1>BV >?8A0=>3> 28I5 H?@8F0 - 4>7C20;ь=8:0. 

          �;O ?@8A:>@5==O   =04O30==O >1>;>=:8 =0 FV2:C H?@8F >A=0I5=89  

 25@BCH:>N, I> <0є 420 :V=FV 4;O =04O30==O ?0@0;5;ь=> =0 42V FV2:8. ' B>9  

G0A O: G5@57 >4=C FV2:C H?@8FNNBь D0@H,  =0 4@C3C =04O30NBь >1>;>=:C. 

 #>BV< 25@BCH:C ?>25@B0NBь, V FV2:0 >1>;>=:>N 2AB0=>2;NєBьAO 2 @>1>G5 

?>;>65==O. Ш?@8FN20==O 28:>=CNBь ?@8 3>@87>=B0;ь=><C ?>;>65==V  

25@BCH:8. 
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                 $8A.1. 3 З030;ь=89 284 3V4@02;VG=>3> H?@8F0 �Ш'-2 

 

1-5;5:B@>4283C=,  2-;>?0B5289 =0A>A; 3-3V4@02;VG=89 F8;V=4@; 4-7>;>B=8:; 

 5-@53C;OB>@ B8A:C; 6-<0=><5B@; 7-D0@H528E F8;V=4@;  8-25@BCH:0; 9-FV2:8; 10-:@0=. 

 

        /:I> ?>AB028B8 WW 2 25@B8:0;ь=5 ?>;>65==O, 28EV4 D0@HC ?@8?8=8BьAO. 

 *V2:8 ?5@5<8:0NBь :@0=><, 2AB0=>2;5=8< =0 D0@H528E ?0B@C1:C. #5@52038 

3V4@02;VG=8E H?@8FV2 - ?@>AB>B0 :>=AB@C:FVW, =04V9=VABь 2 @>1>BV, 715@565==O 

28EV4=8E 2;0AB82>AB59, O:>ABV D0@HC V D>@<8 H<0B>G:V2 H?8:C. !54>;V:8 - 

7=865==O H284:>ABV 70:V=G5==O D0@HC 7V 71V;ьH5==O< G8A;0 FV2>:; B0:, O: 

H284:VABь @CEC ?>@H=O ?>ABV9=0, ?V4 ?>@H=5< =0:>?8GCNBьAO G0AB8=8 

D0@HC,  701@C4=5==O <V:@>D;>@>N. 
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&5E=VG=0 E0@0:B5@8AB8:0 3V4@02;VG=8E H?@8FV2: 

#>:07=8: �8-(!�-01 �Ш'-2 

#@>4C:B82=VABь, :3 / 3>4 1000 650 

 VAB:VABь D0@H52>3> F8;V=4@0, <3 0,07 0,06 

$>1>G89 B8A: 2 D0@H52><C F8;V=4@V,  #0 2 1,35 

�AB0=>2;5=0 ?>BC6=VABь, :�B 6 2,8 

�010@8B=V @>7<V@8, << 1120x860x2000 1200x940x1550 

 0A0, :3 1080 800. 

        ' H=5:>28E 20:CC<=8E H?@8F0E B8?C (Ш2-� (@8A. 1. 4) D0@H ?>40єBьAO 

2 >1>;>=:C G5@57 @>1>G89 F8;V=4@ 7V H=5:>< 2. (0@H 7020=B06CNBь C H?@8F 

G5@57 1C=:5@ 1. Ш=5:>< D0@H =03=VB0єBьAO 2 FV2:C 3. Ш?@8F 70157?5G5=89 

20:CC<-=0A>A>< 4, O:89 AB2>@Nє @>7@V465==O 2 @>1>G><C F8;V=4@V, 7024O:8 

G><C D0@H 28E>48Bь V7 H?@8F0 157 ?CAB>B V ?>2VB@O=8E 1C;ь10H>:. 

        �VBG87=O=0 ?@><8A;>2VABь 283>B>2;Oє B0:>6 20:CC<=89 H?@8F (Ш2-�  

V7 42><0 H=5:>28<8 28B8A:0G0<8. �V= ?@840B=89 4;O H?@8FN20==O 2AVE 284V2 

:>210A=8E 28@>1V2, :@V< A8@>:>?G5=8E. �>3> ?@>4C:B82=VABь 1;87ь:> 1000 

:3/3>4. 
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                           $8A.1.4 Ш=5:>289 20:CC<=89 H?@8F B8?C (Ш2-� 

1 — 1C=:5@ 4;O D0@HC ;  2 — H=5:; 3 — FV2:0; 4 —20:CC<-=0A>A. 

 

       �>1@5 70@5:><5=4C20;8 A515 H=5:>2V H?@8F8 �5-(Ш�, �3-(��, 0 B0:>6 

3V4@02;VG=V /5-(Ш�, .� (Ш�-004-2, O:V 283>B>2;ONBь =0 2VBG87=O=8E 

702>40E. 

        �2>EH=5:>289  20:CC<=89 H?@8F  �" #"-"#&І-2000-01 ?@87=0G5=89 

4;O 4>40B:>2>3> 20:CC<C20==O <'OA0 V <'OA>?@>4C:BV2 ?VA;O ?5@5<VHC20==O =0 

20:CC<=V9 01> =520:CC<=V9 <VH0;FV, 01> ?>4@V1=5==O =0 20:CC<=><C 01> 

=520:CC<=><C :CB5@V, B0 =0?>2=5==O @V7=8E >1>;>=>: V є<=>AB59 :>210A=8< 

D0@H5< 2AVE 284V2 =0?>2=N20GV2 7 B5<?5@0BC@>N =5 =86G5 ?;NA 3 ° % =0 

<'OA>?5@5@>1=8E ?V4?@8є<AB20E. 
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&5E=VG=0 E0@0:B5@8AB8:0 20:CC<=>3> H?@8F0 �" #"-"#&І 2000-01: 

        - &5E=VG=0 ?@>4C:B82=VABь ?@8 <0:A8<0;ь=V9 H284:>ABV >15@B0==O   

328=BV2 28B8A:0G0 ?@8 28@>1=8FB2V 20@5=8E :>210A 2 <V@=C >1>;>=:C, 4V0<5B@V 

>1>;>=:8 =5 <5=H 80<< V 4>268=V 10B>=0 =5 <5=H5 300<<, =5 <5=H,  

:3 / 3>4 ............................................. ...................................................................1600 

- &5E=VG=0 ?@>4C:B82=VABь ?@8 28@>1=8FB2V 20@5=8E :>210A A?V;ь=> 7 

:;V?A0B>@>< �!-22 28@>1=8FB20 ' # «�" #"», 4V0<5B@V >1>;>=:8 =5 

<5=H5 80 <<, 4>268=V 10B>=0 =5 <5=H5 300 << V @>1>BV 157 =0:;045==O ?5B;V 

?@8 28@>1;5==V >4=VєW 3>D@>20=>W >1>;>=:8, =5 <5=H, 

 :3 / 3>4 ... &&&&&........................................................................................ 900 

- &5>@5B8G=0 ?@>4C:B82=VABь (2 @568<V =0A>A0 ?@8 <0:A8<0;ь=V9 H284:>ABV 

>15@B0==O 328=BV2 28B8A:C20G0 =0 D0@HV 4;O 20@5=8E :>210A), =5 <5=H,  

:3 / 3>4 ................................................................................................................ 7500 

-  VAB:VABь 1C=:5@0, <5=H, <3 ......................................................................... 0,25 

- �AB0=>2;5=0 ?>BC6=VABь, =5 1V;ьH5, :�B ..................................................... 8,35 

- �010@8B=V @>7<V@8, =5 1V;ьH5, << 

4>268=0 .............................................................................................................. 1195 

H8@8=0 ............................................................................................................... 1215 

28A>B0 ................................................................................................................. 1845 

 - З09<0=0 ?;>I0, =5 1V;ьH5, <2 ...................................................................... 1,46 

-  0A0 H?@8F0, :3 .............................................................................................. 580 

- �@0=8G=5 70;8H:>289 B8A: C 20:CC<=V9 A8AB5<V, =5 1V;ьH5,  #0 

- �V0?07>= @53C;N20==O 25;8G8=8 @>1>G>W H284:>ABV ?>40GV, �F 5-85 

- �V0?07>= @53C;N20==O 25;8G8=8 @07>2>W 4>78, 3 ................................ 100-9999 

- �V0?07>= @53C;N20==O 25;8G8=8 ?0C78, 7 ................................................ 0.3-9.9 
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            2. &Е%!І�"- Е�"!" І'!Е, %"&І��Ь!Е "��$'!&'��!!Я 

       

        �?O ;5V?ьL9AAO 9H9>F<6ABEFV 6<DB5A<JF64 @’OEBCDB8G>FV6 BEF4AAV@ 

K4EB@ 6E9 5V?ьLG G647G  CD<69DF4NFь 8B B5?48A4AAO, O>9 6<>BD<EFB6GєFьEO 

8?O WI 6<7BFB6?9AAO. 

        ,CD<J 64>GG@A<= �" #"-"#&� 2000-01 CD<;A4K9A<= 8?O 8B84F>B6B7B 

64>GG@G64AAO H4DLG CVE?O C9D9@VLG64AAO A4 64>GG@AV= @VL4?JV 45B 

CB8DV5A9AAO A4 64>GG@AB@G >GF9DV F4 A4CB6A9AAO DV;A<I B5B?BAB> V є@ABEF9= 

>B654EA<@ H4DL9@ 6EVI 6<8V6, >DV@ DV8><I: >DB6'OA<I V ?V69DA<I >B654E, 

C4LF9FV6, ; F9@C9D4FGDBN A9 A<:K9 @VAGE 6 ° % A4 @'OEBC9D9DB5A<I 

CV8CD<є@EF64I. 

        �E9D98<AV >BDCGEG 6<F<E>G64K4 6EF4AB6?NNFьEO 864 LA9>4, CD< KB@G 

B8<A ; ?V6<@, 4 VAL<= ; CD46<@ A4CDO@>B@ 76<AFB6BW ?VAVW. �6<AF< E>?484NFь 

6<F<E>4KV6 B5'є@AB7B F<CG - DB5BK<= BD74A LCD<J4. З4?9:AB 6V8 6<8G 

>B654EA<I 6<DB5V6 @B:GFь 6EF4AB6?N64F<EO B8A4 ; 86BI C4D 76<AFV6 ; 

>B@C?9>FG ;@VAA<I K4EF<A. ,A9><, 6<7BFB6?9AV ; >BDB;V=AB-EFV=>BW EF4?V, 

@4NFь A4 B8AB@G >VAJV FBDJ96V C4;<, ;4 8BCB@B7BN O><I C9D984єFьEO >DGFA<= 

@B@9AF 6V8 6<IV8A<I 64?V6 D98G>FBD4. �EV B5L<6>< LCD<J4 ;459;C9K9AV 

GMV?ьA9AAO@< V; E<?V>BAB6BW 7G@<, A9 8BCGE>4NFь CBC484AAO >D4C?<AABW 

6B?B7< 6E9D98<AG >BDCGEG. �GA>9D >BAVKABW HBD@< >DVC<FьEO 8B >BDCGEG 

LCD<J4, CD< GEF4AB6JV HV>EGєFьEO EFBCBD4@<, 4 CD< @<FFV 6V8><84єFьEO 6 

EFBDBAG. �?O 6V;G4?ьAB7B >BAFDB?N DV6AO H4DLG �" #"-"#&� 2000-01 A4 

5GA>9DV ;4>DVC?9A9 8;9D>4?B ; CB?VDB64ABW A9D:46VNKBW EF4?V. �B C9D98AьBW 

K4EF<A< >BDCGEG 6<F<E>G64K4 ;4 8BCB@B7BN IB@GF4, A4E48><, 74=>< V H?4AJO 

>DVC<FьEO B8A4 ; ;@VAA<I JV6B> ; 8V4@9FDB@, MB 6V8CB6V84є DB;@VDG  
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 $B;DB5. �BEF9A>B �.  

 #9D96VD. �9E984 %.�. 
�BAE.  
 !. �BAFD.  
З46.>4H. �4664 ". . 

  &9IAV>B-9>BAB@VKA9, 
EBJV4?ьA9 B5ґDGAFG64AAO 

 

�VF. �>DGLV6 

2 

#( !')& 7D. 5- �; 



      

 

6<>BD<EFB6G64ABW CD<DB8ABW 45B LFGKABW >B654EABW B5B?BA><. З@VAAV K4EF<A<, 

VAEFDG@9AF F4 CD<?488O 6EF4AB6?NNFьEO A4 CB?<JV ; BF6BD4@<, DB;F4LB64ABW 

A4 5VKAV B5L<6JV. 

         �?O CB?VCL9AAO 64>GG@G64AAO 6 84AV= DB5BFV ;4CDBCBAB64AB, CD< 

6<DB5A<JF6V 64D9A<I >B654E, EBE<EB>, E4D89?ьB> F4 VAL<I CDB8G>FV6 ; 

FBA>BCB8DV5A9AB7B H4DLG 6 7BD?B6<AG 5GA>9D4 6EF4AB6<F< B5@9:G64K 

C9D9F<AG. �?O FVєW : @9F< CD< 6<DB5A<JF6V 64D9A<I >B654E 6E9D98<AV H?4AJO 

>DVC?9AAO JV6>< 6 A9B5IV8A<I 6<C48>4I @B:9 6EF4AB6?N64F<EO B8<A ; 

DB;EV>4KV6 H4DLG.  

         �BJV?ьAVEFь 6<>BD<EF4AAO 84ABW >BAEFDG>JVW CB?O74є 6 FB@G, MB BEAB6A<= 

D9:<@ DB5BF< 64>GG@ABW E<EF9@< - "���''  +"., CD< DB5BFV 6 JьB@G D9:<@V 

J<>?B7D4@4 6>?NK9AAO V 6<>?NK9AAO 86BI 9?9>FDB@47AVFA<I >?4C4AV6 

8B;6B?Oє CD4JN64F< CD< 7?<5B>B@G 64>GG@V A46VFь A4 6V8ABEAB DV8><I 

H4DL4I.  

         З4CDBCBAB64A9 DVL9AAO є 9>BAB@VKAB 6<7V8A<@, F4 CV86<M<Fь 

9>EC?G4F4JV=AV O>BEFV 84AB7B LCD<J4.        

         � 4EBDF<@9AFV @’OEBC9D9DB5AB7B CV8CD<є@EF64 C9D964:4NFь >B654EAV 

6<DB5<, BE>V?ь>< 6BA< >BD<EFGNFьEO CV86<M9A<@ CBC<FB@ G A4E9?9AAO K9D9; 

6<EB>G I4DKB6G JVAAVEFь, CB@VDAG JVAG, A9FD<64?<= F9IAB?B7VKA<= CDBJ9E V 

F9D@VA ;59DV74AAO F4 6<EB><= 6<IV8 7BFB6BW CDB8G>JVW. �I 6<DB5A<JF6B F4 

4EBDF<@9AF 6 '>D4WAV ; >B:A<@ DB>B@ ;DBEF4є. *9 ;G@B6?9AB 6<@B74@< 8B 

EGK4EAB7B EF<?N :<FFO, 6<EB><@< E@4>B6<@< F4 ECB:<6K<@< 6?4EF<6JO@< J<I 

6<DB5V6. +4EF>4 6 ;474?ьAB@G B5EO;V 6<DB5A<JF64 64D9A<I >B654E, EBE<EB> V 

E4D89?ьB> – 60%, 4 K4EF>4 A4CV6>BCK9A<I F4 64D9AB->BCK9A<I >B654E 

6V8CB6V8AB EF4AB6<Fь 30 V 10%. 

         #BC<F A4 >B654EAV 6<DB5< A4=5V?ьL 6<EB><=, MB EF<@G?Nє WI 

6<DB5A<JF6B, V D4;B@ ; F<@ EF<@G?Nє @B89DAV;4JVN B5?48A4AAO, ;4 8BCB@B7BN 

O>B7B 6<A< 6<7BFB6?ONFьEO.  

 

 

З@A. �D>. № 8B>G@. #V8C<E �4F4 

�D>. 

 
�6.$.133.�61�");0011.#З 



З<=. А@к. № д>кC<. Під?иA ДаBа 

А@к. 

10 
Кв. .133.�61��Хз0011.�З 



      

 

                        4. ���І$ �"!%&$'�&І�!�%   �&Е$І��І� 

 

 

     ' I4DKB6V= CDB@<E?B6BEFV EF46?OFьEO 8BE<Fь 6<EB>V 6<@B7< 8B 6<5BDG 

@4F9DV4?V6. "EAB6ABN 6<@B7BN є 8BCGE> @4F9DV4?G 8B >BAF4>FG ; I4DKB6<@< 

CDB8G>F4@<.  

     !98BEF4FAO A48V=AVEFь V 8B67B6VKAVEFь B5?48A4AAO, 6 5474FьBI 6<C48>4I, 

;G@B6?9A4 VAF9AE<6A<@ >BDB;V=AB-@9I4AVKA<@ ;ABLG64AAO@  89F4?9= CD< WI 

>BAF4>FV ; >BDB;V=AB-4>F<6A<@< E9D98B6<M4@< I4DKB6<I 6<DB5A<JF6. 

�BDB;V=AB-4>F<6A9 E9D98B6<M9 I4DKB6BW CDB@<E?B6BEFV - J9 6B8AV DB;K<A<, O>V 

6 L<DB><I @9:4I 6V8DV;AONFьEO @V: EB5BN D94>JVєN ($! 2...14), 

F9@C9D4FGDBN, 7GEF<ABN, 6'O;>VEFN, 6@VEFB@ DV;A<I DB;K<AA<I V A9DB;K<AA<I 

>B@CBA9AFV6, A4E4@C9D98 JG>DB;< (15...65%), BD74AVKA<I ><E?BF, CB69DIA96B-

4>F<6A<I D9KB6<A, 45D4;<6A<I 8B@VLB> FBMB. �DV@ FB7B, CDB5?9@4 A48V=ABEFV 

DB5BF< B5?48A4AAO I4DKB6BW CDB@<E?B6BEFV 64:?<64 FB@G, MB 6<6989AAO =B7B 

; ?48G ECD<K<AOє A9 ?<L9 ;A<:9AAO CDB8G>F<6ABEFV CV8CD<є@EF64, 4?9 V K4EFB 

CD<;6B8<Fь 8B =B7B CB6ABW ;GC<A>< F4 ;A4KA<I 6FD4F 6A4E?V8B> CEG64AAO 

CDB8G>FV6 V 6<IV8ABW E<DB6<A<. 

     �4>GG@A<= LCD<J �" #"-"#&І-2000-01 CB6AVEFN 6<7BFB6?9A<= V; 

O>VEABW A9D:46VNKBW EF4?V, MB A9 L>B8<Fь 6;4є@B8VW B5?48A4AAO V; CDB8G>JVєN. 

�<F<E>4K LCD<J4 6<7BFB6?9A<= V; 6<EB>BEFV=>B7B K46GAG. ШA9>< – >BDB;V=AB-

EFV=>BW EF4?V, MB F4>B: EFV=>V 8B >BDB;VW V A9 A9EGFь L>B8< 6V8 WI 6;4є@B8VW V; 

H4DL9@. 

      !4=K4EFVL9 8?O  6<7BFB6?9AAO 64?V6 F4 ;G5K4EF<I >B?VE, MB C9D984NFь 

E9D98AN CBFG:AVEFь 59; ;A4KA<I 8<A4@VKA<I A464AF4:9Aь, 6<>BD<EFB6GNFьEO 

EF4?V @4DB> 35,40,45,50,50�,40),40)!.  
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                                   5. $��$АХ'�К�ВА ЧА%&��А 

 

5.1.$B;D4IGAB> CDB8G>F<6ABEFV 86BI LA9>B6B7B 64>GG@AB7B LCD<J4 

 �" #"-"#&� 2000-01 

     $B;D4IGA>< CDB6989AB ;4 @9FB8<>BN 6<>?489ABN 6 CV8DGKA<>G І64LB6 �.І. 

«"5?48A4AAO 8?O C9D9DB5>< @ʹOE4» (E.289-292). 

 &9IAVKA4 CDB8G>F<6AVEFL CD< 6V?LAB@G 6<FVEA9AAV H4DLG: 

                                

                                   М = М> − М?      (5.1.1)  М>– CB84K4 59; CDBF< 8VW F<E>G, м3/c; М?– 6FD4F< CB84KV A4 ;6BDBFAє CDBFV>4AAO H4DLG, м3/c; 

                                   

                                       М> = φ>fvo      (5.1.2) 

�9 φ> ~1- >B9HVJV9AF  ;4CB6A9AAO >BDCGE4; f - C?BL4 CBC9D9KAB7B C9D9DV;G C9D9@VMGNKB7B CDB8G>FG; vo- BEL64 L6<8>VEFL ;@VM9AAO CDB8G>FG, @/E; 

OELB64 L6<8>VEFL ;@VM9AAO CDB8G>FG: 

       

                               ѵo = ωrc sin α (cos α − μ sin α)    (5.1.3) 

α=10>- >GF DB;69DF>< 76<AFB6BW ?VAVW CD< rc, ; ω->GFB64 L6<8>VEFL LA9>4, D48/c; 

                                                  ω=
2�ÿ60  (5.1.4) 

n-K4EFBF4 B59DF4AAO LA9>4, n=480B5/I6; 

                                                        

                                             ω=
2×3,14×48060 = 50,24@а8/A 
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 о7Dо5. КоEте=ко В.�
 �еDевіD. �9E984 %.�. 
Ко=E.
�. Ко=тD.
З4в.к4ф. �4664 ". . 

    

$B;D4IGA>B64 K4EF<A4 

ЛіF. АкDушів 

#( !')& 7D. 5- �; 



rc-E9D98ALB>648D4F<KA9 ;A4K9AAO D48VGE4 LA9>4, @; 

                                    rc = 0,71√ra2 − r12      (5.1.5)   rc = 0,71√0,0412 − 0,0142 = 0,027м 

 ra = 0,041- @4>E<@4?LA<= D48VGE LA9>4 @; r1 = 0,014 - D48VGE 6AGFDVLALBW A4DV;>< LA9>4, @; 

 ѵo = 50,24 × 0,027 × 0,1736(0,9848 − 0,36 × 0,1736) = 0,217м/c 

  #?BM4 CBC9D9KAB7B C9D9DV;G CDB8G>FG: 

                                          �=�(�ÿ2 − �12) - b
ÿ�−ÿ1āĀĀ �     (5.1.6) � = 3,14(0,0412 − 0,0142) − 0,0044 0,041 − 0,0140,666 = 0,0045м2 М> = 0,0045 × 1 × 0,217 = 0,000977 м3/c 

�FD4F4 CB84KV, MB CDBIB8<FL K9D9; >V?LJ96<= ;4;4D  @V: LA9>B@ V >BDCGEB@; 

                                                �ÿ = ��Ā�3�12��      (5.1.7)  

b,L- L<D<A4 V 8B6:<A4 ;4;BDG; 

l- 8B6:<A4  ;6BDBFALB7B DGIG @4E<; Р?- F<E> CDBF<8VW @4E<; 

μ-8<A4@VKA4 6’O;>VEFL @4E<; 

               �ÿ = 0,02 × 106 × 0,0013 × 0,43212 × 0,36 × 0,2 = 0,000001м3/� 

                                          � = 0,000977-0,000001=0,000976м3/c 

 #B84K4 86BILA9>B6<@ 6<F<E>G64K9@: 

                                       �86 = 2 × � × �   (5.1.8) 

�9 φ1 <1- >B9HVJVєAF, MB 6D4IB6Gє 6;4є@A9 C9D9>D<FFO CDBIB8:9AAO C9D9DV;G 

LA9>4@<; 

�86 = 2 × 0,8 × 0,000976 = 0,0015  м3� ≈ 5700к7/7>8 
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#DB8G>F<6AVEFL CD< DB5BFV ; A4CV646FB@4F<KA<@  >?VCE4FBDB@: 

                   

� = �86 × ѱ Ѱ->B9HVJVєAF C9DVB8<KABEFV CB84KV  ѱ=0,3; 

� = 5700 × 0,3 = 1710к7/7>8 

#DB8G>F<6AVEFL: 1710к7/7>8 

#BFG:AVEFL 86<7GA4 �д, кВт: 

                                         N8 =  @��1000�6�      (5.1.9) 

η- ��� @9I4AVKABW C9D984KV; �а- ��� 6<F<E>G64K4, 8?O LA9>B6B7B 0,25&0,3; �в=1,2&1,3- >B9HVJVєAF ;4C4E4 CBFG:ABEFV. 
 

                              �д = 0,00445×0,02×1,31000×0,25×2 = 7,5кВт 

 

5.2.  �VA9@4F<KA<= DB;D4IGAB> 

�<5<D4є@B  86<7GA E9DVW:    5�132 6%'2  

#BFG:AVEFL N=7,5 >�F. 

 '4EFBF4 B59DF4AAO n=960 I6-1 

 �<;A4K4є@B K4EFBFG B59DF4AAO 64?V6 CD<6B84: 

                                         960
1

ýý 86nn B5/I6; 

                                         
480

2

960
1

2
ýýý

?аAu

n
n B5/I6; 

                                          480
23
ýý nn B5/I6; 

 �<;A4K4є@B CBFG:AVEFL A4 64?4I CD<6B84: 

                                            

                                            1N = 86N =7,5 >�F; 

                                  2,796,05,7
12

ýýý ?аANN  >�F; 

                                        
6,322,7

2

2

3
ýýý

N
N >�F; 
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 �<;A4K4є@B >DGFAV @B@9AF< A4 64?4I CD<6B84: 

                                 

                                
мH

n

N
ýýý 6,74

960

5,7
95509550T

1

1

1
; 

                                мH
n

N
ýýý 25,143

480

2,7
95509550T

2

2

2
   

                                мH
n

N
ýýý 79,131

480

6,3
95509550T

3

3

3
; 

 

5.3 $B;D4IGAB> C4EB6BW C9D984KV. 

#BK4F>B6V 84AV: 

N=7,5 >�F   

n=960 B5/I6 

u=2 

 �DGFA<= @B@9AF A4 64?G:  

                       

                                      
мH

n

N
T ýýý 6,74

960

5,7
95509550

1

1  

 

�<5<D4є@B F<C L>V64 (F45.2 .12 [7]) 

&<C <�= ; DB;@VD4@<:  

ммLммdммF

ммyммbммhммb

p

p

400;90 ;81,0

 ;8,2 ;10 ;6 ;5,8

1

2

1

00

ýýý

ýýýý
 

$B;D4IB6Gє@B 8V4@9FD 5V?LLB7B L>V64: 

 

   #D<=@4M@B: ммd

ммudd

p

pp

200 

4,176)02,01(290)1(

2

12

ý

ýýý õ
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(4>F<KA9 C9D984FBKA9 K<E?B: 
                         

            

                                   ø ù ø ù
3,2

2,88

200

02,0190

200

1
1

2

ýý


ý


ý
õ

p

p

p

d

d
u  

 

(6<8>VEFL C4E4: 

 

                                      
Aм

nd
p

5,4
60000

9609014,3

60000

11

ý


ýý


õ  

 

'4EFBF4 B59DF4AAO 6989AB7B 64?4: 

                                 

                                

ø ù ø ù
1

2

11

2
4,423

200

02,01960901
ý


ý


ý х6

d

nd
n

p

p
õ

 

 

�A4IB8<@B @V:BELB6G 6V8EF4AL 6V8CB6V8AB 8B D9>B@9A84JV= (F45. 2.14[2]): 
ммda

p
19020095,095,0

2
ýýý  

$B;D4IGA>B64 8B6:<A4 C4E4: 

 

      
ø ù

ø ù
ø ù

ø ù
мм

a

dd
ddaL

pp

pp
9,945

1904

20090
20090

2

14,3
1902

42
2

22

12

21
ý




ý


ý



 

 

#D<=@4є@B L=1000 @@ 

#B EF4A84DFAV= 8B6:<AV GFBKANє@ 8V=EAG @V:BELB6G 6V8EF4AL: 

 

       

ø ù ø ù  ø ù

ø ù ø ù  ø ù
мм

ddddLddL

a
pppppp

226
8

2009082009014,3100022009014,310002

8

822

22

2

12

2

2121

ý


ý

ý


ý

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@VAV@4?LA4 @V:BELB64 6V8EF4AL 8?O ;DGKABEFV @BAF4:G F4 ;AOFFO C4EV6 

                              

                        ммLaa 216100001,022601,0
min

ýýý ; 

 

@4>E<@4?LA4 @V:BELB64 6V8EF4AL 8?O ;8V=EA9AAO A4FO:>< 

                              

                              ммLaa 2511000025,0226025,0
max

ýýý  

 

�GF B5I64F4 A4 @9ALLB@G L>V6G 

 

                       
  ýþý


ý


ý 150150

226

90200
6018060180

1

12

ññ
a

dd
pp  

 

#BK4F>B64 8B6:<A4 D9@AO (F45?.2.15[2]): 

L0=1320 @@; 

 L/L0=1000/1320=0,756@@; 

�B9HVJVєAF 8B6:<A< (F45?.2.19[2])  %L=0,95; 

#BK4F>B64 CBFG:AVEFL (F45?. 2.15[2]) N0=1,275 >�F; 

�B9HVJVєAF >GF4 B5I64F4 (F45?.2.18[2]) %α=0,92; 

#BCD46>4 8B >DGFAB7B @B@9AFG (F45?.2.20[2]) &&<=1,1 !@ 

#BCD46>4 8B CBFG:ABEFV &N<=0,0001&T<n5=0,0001·1,1·960=0,1056 >�F; 

�B9HVJVєAF D9:<@4 DB5BF< (F45?.2.8[2]) %D=1; 

�BCGEF<@4 CBFG:AVEFL A4 B8<A C4E:  

 

              ø ù ø ù кВB!NCCNN  иL
211056,095,092,0275,1

0
ýýý ñ  
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$B;D4IGA>B69 K<E?B C4EV6: 

                                             

                                                 
75,3

2

5,7
ýýý

N

N
z

 

�B9HVJVєAF, MB 6D4IB6Gє A9DV6AB@VDAVEFL A464AF4:9AAO, %z=0,95; 

�V=EA4 >V?L>VEFL C4EV6: 

 

                                                   
3

95,0

75,3
ýýò

z
C

z
z  

 

#D<=@4є@B K<E?B C4EV6 z=3; 

 

%<?4 CBK4F>B6BW A4FO:>< B8AB7B C4E4: 

    

                           
Hq

zCC

N
S

P

45,4715,41,0
3192,05,4

5,7780780 22

1,0
ý




ý

ò
ý õ
õ ñ

 

 

%<?4, MB 8Vє A4 64?< C9D984KV: 

 

                              
HzSQ 9,1096

2

150
sin345,4712

2
sin2

0

1

1,0
ýýò

ñ
 

 

      $B;@VD< B5B84 L>V6V6 (F45?.2.12[2]) 

lp=11 @@; h=8,7 @@; b=3,3 @@; e=15±0,3 @@; f= 2

1
10



  @@;  

r=1,0 @@; hlmin=10 @@; α1=34°; α2=38° 

      �B6AVLAV 8V4@9FD< L>V6V6: 
 

                                    
ммbdd

pe
6,963,32902

11
ýýý  

                                    
ммbdd

pe
6,2063,322002

22
ýýý  
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      (<D<A4 B5B84 L>V6V6: 

 

                                  ø ù ø ù ммfezM 50102151321 ýýòý  

 

 

                       

          

                        $<E.5.3. $B;D4IGA>B64 EI9@4 C4EB6BW C9D984KV 

5.4. $B;D4IGAB> ;4>D<FBW J<?VA8D<KABW CDO@B;G5BW C9D984KV. 

#BK4F>B6V 84AV:  �2=7,2>�F; 
 �2=480 B5/I6; 
 �3=6,624>�F; 
 �3=480B5/I6.; 
 

З<=. АDк. № 8B>G@. #V8C<E �4F4 

�<EF 

8 
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    #V85VD @4F9DV4?G: 

 4F9DV4? LEF9DAV – %F4?L 5,  �"%& 1050-74, !� = 170,  Ϭ6=570 #4, 

ϬF=270 #4. 

      

�<;A4K4є@B 8BCGEF<@9 A4CDG:9AAO 8?O L9EF9DAV:
  
 

                                         

                                         
  


ý

ò

ô
ô

         (5.4.1)
 

#9D98 J<@ ;A4IB8<@B 7D4A<JN 6<ABE?<6BEFV ;G5JV6 CD< ;7<AV  

6V8CB6V8AG 9>6V64?9AFAB@G K<E?G J<>?V6 C9D9@VA< A4CDG7<: 

 

                                               ;
1lim1lim FLFCbFF

KK ý ôô       (5.4.2) 

 

89 7D4A<JO 6<ABE?<6BEFV CD< ;7<AV 6V8CB6V84є 54;B6B@G  K<E?G J<>?V6 ;@VA< 

A4CDG7: 

  

                                                 aMHB
bF

ýýý 3061708,18,1
lim

ô  

 

      "E>V?L>< 6 84AB@G 6<C48>G A464AF4:9AAO B8ABEFBDBAAє, FB �FL=1,0; 

>B9HVJVєAF 8B67B6VKABEFV:  

           

                                       F
m

FE

FO

FL

N

N
K ;

1

1
ý

    (5.4.3)

 

 

#D< !�<350 mF=6 , 54;B69 K<E?B J<>?BAV6 C9D9@VA< A4CDG7<  

��аN
FO

6
104 ý ; 
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�>6V64?9AFA9 K<E?B J<>?BAV6 C9D9@VA< A4CDG7<: 

 

                                  
8

21
1088,2100004806060 ýýý tnN

FE  

 

&4> O> FOFE
NN ö

1 , FB CD<=@4є@B .0,1
1
ý

FL
K   

    

�B9HVJVєAF  59;C9><:  

                                              

                                                    FF
F

SSS
/// ý         (5.4.4) 

 

89 5,1;75,1
/// ýý FF SS  

                                                  
625,25,175,1 ýý

F
S . 

 

 �B9HVJVєAF 6D4IB6GNK<= KGF?<6VEFL @4F9DV4?GV >BAJ9AFD4JVN A4CDG:9AAO 

,1ý
s

Y >B9HVJVєAF 6D4IB6GNK<= LBDEF>VEFL CB69DIAV ;G54 .0,1ý
r

Y   

      �BCGEF<@9 A4CDG:9AAO ;7<AG 8?O ;G5V6 L9EF9DAV: 

 

                                                  

  ;1160,10,1
625,2

306

1
��а

F
ýýô  

     

 �BCGEF<@9 A4CDG:9AAO ;7<AG 8?O ;G5V6 >B?9E4: 

 

                                       

  ;
2lim

2 rs

F

F

F
YY 


ý

ò

ô
ô

           (5.4.5)  
 

                                      ;
22lim2lim FLFCbFF

KK ý ôô         (5.4.6) 

                                M��HB
bF

3061708,18,1
2lim

ýýýô  

�FL=1,0; 
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�B9HVJVєAF 8B67B6VKABEFV:  

 

                                     F
m

FE

FO

FL

N

N
K ;

1

1
ý

    (5.4.7)

 

 

#D< !�<350 mF=6 , 54;B69 K<E?B J<>?BAV6 C9D9@VA< A4CDG7<: 

��аN
FO

6
104 ý ; 

�>6V64?9AFA9 K<E?B J<>?BAV6 C9D9@VA< A4CDG7<: 

 

                      
8

22
1088,2100004806060 ýýý tnN

FE  

 

�V8CB6V8AB: 

 

                                       

49,0
1088,2

104
6

8

6

2
ý




ý

FL
K  

 

�D4A<JO 6<FD<64?BEFV : 

 

                                    M ��
F

33409,10,1306
2lim

ýýó  

 

�B9HVJHєAF 59;C9><: FF
F

SSS
/// ý , 89 5,1;75,1

/// ýý FF SS   

 

                                       
625,25,175,1 ýý

F
S . 

 

       �B9HVJVєAF 6D4IB6GNK<= KGF?<6VEFL @4F9DV4?G V >BAJ9AFD4JVN A4CDG:9AAO 

,1ý
s

Y >B9HVJVєAF 6D4IB6GNK<= LBDEF>VEFL CB69DIAV ;G54 .0,1ý
r

Y   
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�BCGEF<@9 A4CDG:9AAO ;7<AG 8?O ;G5V6 >B?9E4: 

 

                                          

  ;1270,10,1
625,2

334

1
��а

F
ýýô  

 

       �BCGEF<@9 A4CDG:9AAO ;7<AG CD< DB;D4IGA>G A4 8VN @4>E<@4?LAB7B 

A464AF4:9AAO 8?O L9EF9DAV: 

                                                   
  ;

1lim

1

1 s

F�

F

F� Y
S

�



ý
ô

ô

      (5.4.8)
 

     #9D98 J<@ ;A4IB8<@B 7D4A<KA9 A4CDG:9AAO A9 6<>?<>4NK9 ;4?<L>B6<I 

8<HB@4JV= K< ;?B@4 ;G54: 

 

                               ��а�В
M

8161708,48,4
11lim

ýýýó  

     

�B9HVJHєAF 59;C9><: 1

//

1

/

1
F�F�

F� SSS ý , 89 5,1;75,1 1

//

1

/ ýý F�F� SS   

 

                                        
625,25,175,1

1
ýý

F�S . 

    

�B9HVJVєAF 6D4IB6GNK<= KGF?<6VEFL @4F9DV4?G 8B >BAJ9AFD4JVW     A4CDG:9AAO 

,1ý
s

Y FB8V: 

 

                                         

  ;3110,1
625,2

816

1
��а

F� ýýó  

 

       �BCGEF<@9 >BAF4>FA9 A4CDG:9AAO ;7<AG CD< DB;D4IGA>G A4 8VN 

@4>E<@4?LAB7B A464AF4:9AAO 8?O ;G54 L9EF9DAV: 

                                              M ��
TH� 7562708,28,2

1
ýýý óó  

                                              M ��
TH� 7562708,28,2

1
ýýý óó  
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$B;D4IGAB> ;G5JV6 A4 6<FD<64?VEFL CD< ;7<AV. 

       �<;A4K4є@B @B8G?L ;4K9C?9AAO: 

 

                                             

3
1

1

2

1

2

1

][

cos2

F

Fd

FVFFF

Y

z

TTTT

m 



ý

ó

òòñ

   (5.4.9)

 

      %CBK4F>G 6<;A4K4є@B 69?<K<A<, O>V A9B5IV8AV 8?O DB;D4IGA>G. 

 

!B@VA4?LA<= >DGFA<= @B@9AF A4 L9EF9DAV: 

 

                                

ммH
n

N
T

F
ýýý 25,143

480

2,7
95509550

2

2

1  

 

�B9HVJVєAF, MB 6D4IB6Gє DB;CB8V? A464AF4:9AAO @V: ;G5JO@< 0,1ýñF
K  

�B9HVJVєAF L<D<A< 7,0
max

ý
d

  �V8CB6V8AB 49,07,07,0)9,0...7,0(
max

ýýý
dd

  

#D<=@4є@B 5,0ý
d

 . 

�B9HVJVєAF, MB 6D4IB6Gє DB;CB8V? A464AF4:9AAO CB L<D<AV ;G5JO 35,1ýòF
K  

       "DVєAFB6A4 >B?B64 L6<8>VEFL >B?9E : 

 

                        
AмnNv /4,14802,70125,00125,0 3

23 2

22
ýýý  

 

        #D< 84AV= L6<8>BEFV CBFDV5A<= EFGC9AL FBKABEFV C9D984KV – 9-<=. 

�B9HVJVєAF, MB 6D4IB6Gє 8<A4@VKA9 A464AF4:9AAO: 

 11,1ý
FV

K  

'<E?B ;G5JV6 L9EF9DAV z1=17.  

'<E?B ;G5JV6 >B?9E4 : 

 

                                                  17117
12

ýýý uzz  
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#D<=@4є@B z2 = 17. 

       �<;A4K4є@B >B9HVJVєAF< HBD@ ;G5JV6 8?O L9EF9DAV V >B?9E4 6V8CB6V8AB: 

;25,4;25,4
21
ýý

FF
YY  

 

�<;A4K4є@B 6V8ABL9AAO 
][

F

F
Y

ó ;
 

"F:9 8?O L9EF9DAV: 
127

25,4
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?V42545=>3> 4> H?@8F0. З075<;8B8 V ?V4:;NG8B8 H?@8F 4> <5@56V 2V4?>2V4=> 

4> "#@028; C;0HBC20==O 5;5:B@>CAB0=>2>:" (#'�). 
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?VA;O G>3> 42><0 @C:0<8 7=V<0єBьAO 7 =8E >?>@=0 @5HVB:0.

     #@>25AB8  >G8I5==O 2V4 70;8H:V2 A8@>28=8. #@>25AB8 <89:C B5?;>N 2>4>N 
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:>@?CAC 28B8A:C20G0 =0 4V;O=FV 2V4 7020=B06C20;ь=>W 3>@;>28=8 4> >B2>@C 

D0@H5A1>@=V:0. 

     �>@?CA 28B8A:C20G0 V 328=B8 7<0AB8B8 E0@G>28< 68@>< 7 C:;040==O< 

>AB0==VE ?>-?0@=> =0 ?V44>=8 7 :><?;5:BC V=AB@C<5=BC V ?@8;044O. #5@52V@8B8 

G5@57 V;N<V=0B>@ 2 ?@02V9 >1H82FV =0O2=VABь D0@HC 2 ?V42V4=><C 

B@C1>?@>2>4V 4> DV;ьB@C 20:CC<=>W A8AB5<8. #@8 28O2;5==V D0@HC A;V4 7=OB8 

>1H82:C, DV;ьB@ V B@C1>?@>2V4, I> 7'є4=Cє DV;ьB@ 7 D0@H5A1>@=V:><. (0@H 

2840;8B8, A8AB5<C ?@><8B8 V 2AB0=>28B8 =0 <VAF5. #@8 =5>1EV4=>ABV 70<V=8B8 

C DV;ьB@V 7<V==89 :0@B@846. 

     З;82 7 @5A825@0 =0:>?8G5=>3> ?V4 G0A @>1>B8 :>=45=A0BC ?@>2>48BьAO 70 

4>?><>3>N 7=OBBO 20:CC<?@>2>40 7V HBCF5@0, @>7B0H>20=>3> 2 =86=V9 G0AB8=V 

@5A825@0 7 1>:C 4283C=0 3>;>2=>3> ?@82>4C. �0=C >?5@0FVN A;V4 @>18B8 1 @07 

=0 6 <VAOFV2. � V=H><C 28?04:C <>6;825 =0:>?8G5==O 2>;>38 2 <0A;V 

20:CC<=>3> =0A>A0. 
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6.3 #;0=C20==O, >@30=V70FVO V C?@02;V==O @5<>=B=8<8 @>1>B0<8 

    

     �848 V ?5@V>48G=VABь B5E=VG=>3> >1A;C3>2C20==O ?@8 42>7<V==V9 @>1>BV 

H?@8F0. 

     #>28==> ?@>2>48B8AO B5E=VG=89  4>3;O4 70 >1;04=0==O< (&") :>6=>W 

7<V=8. �>3> 74V9A=NNBь A8;0<8 5:A?;C0B0FV9=>3> ?5@A>=0;C (G5@3>2V A;NA0@V 

0?0@0B=8:8, >?5@0B>@8.) V >1A;C3>2CNG8< G5@3>28< ?5@A>=0;><, ?V4 

:5@V2=8FB2>< =0G0;ь=8:V2 7<V=8 2V4?>2V4=> 4> 4VNG8E =0 ?V4?@8є<AB2V  

V=AB@C:FV9 7 @>1>G8E <VAFь @53;0<5=BV2.  

     �> I>7<V==>3> B5E=VG=>3> >1A;C3>2C20==O 2E>4OBь =0ABC?=V >A=>2=V 

@>1>B8: @53C;O@=89 7>2=VH=V9 >3;O4, G8I5==O, 7<0I5==O,  ?5@52V@:0  

70BO3C20==O @V7ь1>28E :@V?8;ь=8E 45B0;59 =0 ?@82>4V 28B8A:C20G0, ?V4=V6FV, 

=V6:0E, 1C=:5@V, 3>;>2=><C ?@82>4V. #5@52V@8B8 7>2=VH=V< >3;O4>< AB0= 

7075<;5==O. &5E=VG=5 >1A;C3>2C20==O ?@>2>48BьAO, O: ?@028;>, 157 7C?8=:8 

B5E=>;>3VG=>3> >1;04=0==O, 28O2;5==V 45D5:BV2 V =5A?@02=>ABV ?>28==V 

CAC20B8AO 2 <>6;82> :>@>B:89 B5@<V= ( ?V4 G0A >1V4=ь>W ?5@5@28, ?VA;O 7<V=8, 

C 28EV4=V B0 A2OB:>2V 4=V B>I>) A8;0<8 B5E=>;>3VG=>3> 9 G5@3>2>3> @5<>=B=>3> 

?5@A>=0;C 7<V=8 9 DV:AC20B8AO C 7<V==><C 6C@=0;V. 

     #@8 =5>1EV4=>ABV ?@>2>48B8 4>;82:C 3;VF5@8=C V 70<V=C <0A;0 2 

@>740B>G=V9 :>@>1FV V 20:CC<=><C =0A>AV 73V4=>. (?@8F  2545 @0EC=>: G0AC 

=0?@0FN20==O >A=>2=8E 2C7;V2 V 28A=>2>: @5:><5=40FV9=8E ?> 28:>=0==N &"  

(@8A. 6.3.1.). 

 

  

              

 

 

 

         $8A. 6.4  #>?5@5465==O ?@> =5>1EV4=VABь ?@>2545==O &" 
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      #>2V4><;5==O 282>4OBьAO =0 5:@0= BV;ь:8 ?@8 2:;NG5==V H?@8F0. #VA;O 

?>O28 ?>2V4><;5==O <>6;82> =0B8A=CB8 :=>?:C «�8EV4» V ?@>4>268B8 @>1>BC, 

?>2V4><82H8 >1A;C3>2CNG><C ?5@A>=0;C ?@> =5>1EV4=VABь ?@>2545==O &". 

     #VA;O ?@>2545==O &" =5>1EV4=> A:8=CB8 2V4?>2V4=89 ;VG8;ь=8: 

=0?@0FN20==O C 2V:=V «!0AB@>9:0 | "1A;C3>2C20==8є» =0B8A:0==O< V 

CB@8<0==O< 2V4?>2V4=>W :=>?:8 (@8A.2.2). ' Fь><C 6 2V:=V 282>48BьAO G0A 4> 

=0ABC?=>3> >1A;C3>2C20==O ?> :>6=><C 2C7;C >:@5<>, I> 4>72>;Oє ?;0=C20B8 

@>1>B8 7 B5E>1A;C3>2C20==O<. 

 

 

 

 

 

 

                                 $8A. 6.5 �VG8;ь=8:8 G0AC &" 

    

     '5@57 V;N<V=0B>@8 2 ?@02V9 >1H82FV H?@8F0 :>=B@>;N20B8 =0O2=VABь 

D0@HC 2 DV;ьB@V 20:CC<=>W A8AB5<8 B0 @V25=ь <0A;0 2 =0A>AV. 

      #>B>G=89 @5<>=B >1;04=0==O (#$) ?@>2>48BьAO 70 3@0DV:><, O:89 

A:;045=89 70740;53V4ь, 4;O :>6=>3> 284C >1;04=0==O. �8O2;5==O ?@8 

?>B>G=><C @5<>=BV <0H8=8 45D5:B8 2@0E>2CNBь ?@8 ?V43>B>2FV WE 4> 

A5@54=ь>3> 01> :0?VB0;ь=>3> @5<>=BC.  

      $>1>B8 I> ?@>2>4OBьAO ?@8 ?>B>G=><C @5<>=BV: 

 - ?@>2>4OBь 45D5:B0F8N ?@82>4=8E :;8=>28E @5<5=V2, 0 2 @07V >1@82C, =0 

<56C20==O B@VI8= 3;818=>N 4> =5ACG>3> H0@C, @>7H0@C20=ь 1V;ьH =V6 =0 1/3 

@5<5=O V =5<>6;82VABN :><?5=A0FVW ?>4>265==O 2 ?@82>4V, 70<V=NNBь =0 

:><?;5:B 7 @5<5=V2 �55-1440LP 2 :>; . 3 HB.; 

- ?5@52V@ONBь =0BO3 @5<5=V2, ?@8:;02H8 4> :>6=>3> ?> A5@548=V =0 

<V6F5=B@>2>W 2V4AB0=V  3V;:8 7CA8;;O 2 55 !, ?@>38= ?>28=5= 1CB8 2V4 10 4> 15 

�ABC>< 
E5DBE4 
EG9FG<>B6 
6D9@9A<
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<<. З<V=0 =0BO3C ?@>2>48BьAO ?5@5<VI5==O< 309>: 70 42><0 =0BO6=8< 

328=BV2; 

- 70<V=0 7=>H5=8E 3C<>28E :V;5Fь 7<V==8E G0AB8=; 

     #>B>G=89 @5<>=B 74V9A=NNBь =0 <VABV CAB0=>2:8 >1;04=0==O A8;0<8 

@5<>=B=>3> B0 G5@3>2>3> ?5@A>=0;C F5EC.  5E0=V: F5EC :5@Cє @5<>=B>< V 

2V4?>2V40є 70 9>3> O:VABь V A2>єG0A=VABь. 

    %5@54=V9 @5<>=B ( %$ ) – 28:>=CєBьAO 7 <5B>N ?V428I5==O @>1>G>3> AB0=C V 

G0AB:>2>3> 2V4=>2;5==O @5AC@AC >1;04=0==O 70 7<V=>N 01> 2V4=>2;5==O< 1C4ь-

O:8E A:;04>28E 2 >1’є<V, 2AB0=>2;5=><C 2=>@<0B82=>- B5E=VG=V9 4>:C<5=B0FVW. 

#V4 G0A A5@54=ь>3> @5<>=BC 28:>=CNBьAO CAV 2848 @>1VB, I> ?5@5410G5==V 

?>B>G=8< @5<>=B>< :@V< B>3> @>718@0NBь V 2V4=>2;NNBь :V;ь:0 =091V;ьH 

7=>H5=8E 2C7;V2.  

      #@>2>48BьAO A5@54=V9 @5<>B  =0 <VAFV CAB0=>2:8 H?@8F0.  

     "3;O4 @>74020;ь=>W :>@>1:8  =0 2V4ACB=VABь ?V4BV:0=ь <0A;0, 3;VF5@8=C. #@8 

28O2;5==V B5GV 74V9A=8B8 @>718@0==O V 70<V=C 3C<>28E <0=65B @>74020;ь=>W 

:>@>1:8. #@8 A:;040==V 725@=CB8 C203C =0 ?>;>65==O ;8A>: 20;V2: ;8A:8 >1>E 

20;V2 ?>28==V 1CB8 2 >4=V9 ?;>I8=V. �>=B@>;N20B8 B0 @53C;N20B8 =0BO3 

@5<5=V2 3>;>2=>3> ?@82>4C.  

     �0?VB0;ь=89 @5<>=B. �0?VB0;ь=89 @5<>=B  H?@8I0 ?@>2>4OBь 2 @5<>=B=>-

<5E0=VF=><C F5EC 01> A?5FV0;V7>20=8E A5@2VA-F5=B@0E  2 AB@>:8 ?5@5410G5==V 

3@0DV:><. #@8 :0?VB>;ь=><C @5<>=BV  7<V=NNBь 2AV 7=>H5=V 2C7;8 B0 45B0;V, 

@5AB02@CNBь 107>2V 45B0;V, 2V4=>2;NNBь ?5@2VA=V ?0@0<5B@8. �V= 28:>=CєBьAO 

A8;0<8 @5<>=B=>-<5E0=VG=8E <09AB5@=ь V @5<>=B=8< ?5@A>=0;>< 28@>1=8G8E 

F5EV2. 

     "A=>2=>N @>1>B>N ?@8 :0?VB0;ь=><C @5<>=BV є: 

- ?@>25AB8 @>718@0==O H?@8F0 V 45D5:B0F8N >A=>2=8E A:;040;ь=8E >48=8Fь 

H?@8F0; 

- ?@>25AB8 70<V=C ?V4H8?=8:V2 2 ?@82>4=8E 2C7;0E. 

- ?V4=>28B8 ;0:>-D0@1>25 ?>:@8BBO. 
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- ?@>25AB8 71V@:C H?@8F0. 

- 28:>=0B8 @>1>B8, ?5@5410G5=V ?@8 A5@54=ь><C @5<>=BV . 

     #>70?;0=>289 (020@V9=89) @5<>=B. �8:>=CєBьAO ?@8 020@VOE C 28?04:C 

2V4<>28 <0H8=8 7 ?@8G8=8 =5O:VA=> ?@>2545=>3> <>=B06C, @5<>=BC 

@53C;V@>2>G=8E @>1VB, 01> 2 @07V ?>@CH5==O @>1VB 01> C<>2 5:A?;C0B0FVW, 0 

B0:>6 ?>@CH5==O WW ?@>28; B0 =>@< :>=AB@CN20==O. 

      #5@52V@8B8 2V4?>2V4=VABь >A=>2=8E ?0@0<5B@V2, ?5@5410G5=8E B5E=VG=>N 

E0@0:B5@8AB8:>N H?@8F0. 

      #@>2545==O A0=>1@>1:8 H?@8F0.  %0=VB0@=0 >1@>1:0 H?@8F0 ?@>2>48BьAO 

I>7<V=8, ?VA;O 70:V=G5==O @>1>B8 ?V440NBьAO >1@>1FV 2AV 45B0;V, I> <0NBь 

7VB:=5==O 7 D0@H5<. 

      'AV 2848 B5E=VG=>3> >1A;C3>2C20==O ?>28==V 2:;NG0B8AO 2 3@0DV: ?;0=>2>-

?>?5@546C20;ь=8E @>1VB ?V4?@8є<AB20-A?>6820G0. 

 )>7<V==5 >1A;C3>2C20==O (�"). 

#>B>G=89  >3;O4 (") - :>6=89 <VAOFь. 

 #>B>G=89 @5<>=B (#) - G5@57 6 <VAOFV2. 

%5@54=V9 @5<>=B (%) - G5@57 12 <VAOFV2. 

 �0?VB0;ь=89 @5<>=B (�) - G5@57 36 <VAOFV2. 

     $5<>=B=8< F8:;>< =07820єBьAO ?5@V>4 @>1>B8  <0H8=8 <V6 42><0 

:0?VB0;ь=8<8 @5<>=B0<8 4;O >1;04=0==O, I> 7=0E>48BьAO 2 5:A?;C0B0FVW B0 

?5@V>4 @>1>B8 2V4 2V4 ?>G0B:C WW 22545==O 2 5:A?;C0B0FVN 4> ?5@H>3> 

:0?VB0;ь=>3> @5<>=BC, O:H> F5 =>25 >1;04=0==O. 

     %B@C:BC@0 @5<>=B=>3> F8:;C - ?5@5;V: V ?>A;V4>2=VABь G5@54C20==O 

?@>2545==O 2 ?52=V9 ?>A;V4>2=>ABV @5<>=BV2 V >3;O4V2 2 @5<>=B=><C F8:;V. 

     %B@C:BC@0 <V6@5<>=B=>3> F8:;C: 

� � � � � � � � � � � ! � � � � � � � � � � � ! � � � � � � � � � � � �.
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6.4  �0B53>@VO A:;04=>ABV @5<>=BC, B@C4><VAB:VABь @5<>=B=8E @>1VB 

 

      %BC?V=ь A:;04=>ABV @5<>=BC <0H8=8, 9>3> >A>1;82>ABV >FV=NNBь 

:0B53>@VO<8 A:;04=>ABV @5<>=BC (R). �0B53>@VO A:;04=>ABV @5<>=BC >1;04=0==O 

70;568Bь 2V4 9>3> :>=AB@C:B82=8E V B5E=>;>3VG=8E >A>1;82>AB59. '8< 

A:;04=VH0 <0H8=0, 7=0G=VHV WW >A=>2=V B5E=VG=V E0@0:B5@8AB8:8, B8< 28I0 

:0B53>@VO A:;04=>ABV @5<>=BC. 

     �0B53>@VN A:;04=>ABV @5<>=BC <0H8=8 2AB0=>2;NNBь H;OE>< 4V;5==O 

B@C4><VAB:>ABV :0?VB0;ь=>3> @5<>=BC 40=>W <0H8=8 =0 B@C4><VAB:VABь 

:0?VB0;ь=>3> @5<>=BC >4=VєW C<>2=>W @5<>=B=>W >48=8FV. 

                           

                                                       � = �>D� = 3,0 

 

&@C4><VAB:VABь @5<>=BC H?@8F0: 

 �� = �� ∙ � 

 

�5 "D– =>@<0 B@C4><VAB:>ABV @5<>=BC 2 ;N4.3>4. =0 >4=C C<>2=C >48=8FN. 
 tp = (105,5 + 52,2 + 13,2) ∙ 3,0 = 512,7 ?ю8. 7B8. 
    

&@C4><VAB:VABь @5<>=B=>3> F8:;C <0H8=8: 

 tD.ц. = R(35 + 17,4 ∙∑C + 4,4 ∙∑�+ 0,6∑�) , ?ю8. 7B8. tD.ц. = 3,0(35 + 17,4 + 4,4 ∙ 3 + 0,6 ∙ 30) = 250,8   ?ю8. 7B8. 
 

!5>1EV4=VABь 2 @>1>GV9 A8;V 

!5>1EV4=0 :V;ь:VABь G5@3>28E A;NA0@V2 4;O <V6@5<>=B=>3> >1A;C3>2C20==O: 
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                                                Ч@.B. = ∑RD     

 

�5 Ч@.B. - G8A;> O2>G=8E @>1VB=8:V2 , =5>1EV4=5 4;O 70157?5G5==O 

<V6@5<>=B=>3> >1A;C3>2C20==O 2 7<V==C;  ∑ R  - AC<0 @5<>=B=8E >48=8Fь >1A;C3>2CNG>3> >1;04=0==O ., D- =>@<0 

<V6@5<>=B=>3> >1A;C3>2C20==O 2 C<>2=8E @5<>=B=8E >48=8FOE =0 >4=>3> 

@>1VB=8:0 2 7<V=C. 

 Ч@.B. = 3500 = 0,006 ?ю8./7@іAу 

 

!5>1EV4=0 A5@54=ь>@VG=0 :V;ь:VABь O2>G=8E @>1VB=8:V2: 

 ЧD = (" К ∙ ∑RК + " ! ∙ ∑ R! +" � ∙ ∑R�+" � ∙ ∑R�) ∙ К�Ф  

 

45  "D>, "DE ,"DC,"DB - =>@<8 B@C4><VAB:>ABV =0 >4=C @5<>=BC >48=8FN 4;O 

:0?VB0;ь=>3>, A5@54=ь>3>, ?>B>G=>3> @5<>=BC V >3;O4C 2 ;N4.3>4., ∑R>, ∑ R!, ∑ RC, ∑ RB - 7030;ь=0 @VG=0 :V;ь:VABь @5<>=B=8E >48=8Fь ?@8 

:0?VB0;ь=8E, A5@54=VE, ?>B>G=8E @5<>=B0E V >3;O40E ., �= – :>5DVFVє=B 

28:>=0==O =>@< G0AC , 4>AO3=CB89 C ?>?5@54=ь><C  @>FV ., (- 5D5:B82=89 

@VG=89 D>=4 G0AC @>1VB=8:0 2 3>48=C. 

 ЧD = (105,5 × 35 + 52,2 × 17,4 + 13,2 × 4,4 + 3,0 × 0)2000 = 1,3 ?ю8. 7B8. 
                     

     &@820;VABь ?@>AB>N >1;04=0==O 2 @5<>=BV 70;568Bь 2V4 284C @5<>=BC, 

:0B53>@VW A:;04=>ABV, :V;ь:VA=>3> B0 O:VA=>3> A:;04C @5<>=B=>W 1@83048, 

B5E=>;>3VW @5<>=BC, V >@30=V70FV9=>-B5E=VG=8E C<>2 28:>=0==O @>1VB. 
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     � FV;OE <0:A8<0;ь=>3> A:>@>G5==O ?@>AB>N >1;04=0==O 2 @5<>=BV 2V44V; 

3>;>2=>3> <5E0=V:0 A?V;ь=> V7 F5E>28< <5E0=V:0<8 ?@>2>4OBь >@30=V70FV9=>-

B5E=VG=V 70E>48 ?> 70157?5G5==N @5<>=B=8E @>1VB =5>1EV4=>N 4>:C<5=B0FVєN, 

:@5A;5==O<8 V B5E=VG=8<8 C<>20<8 =0 @5<>=B V 283>B>2;5==O >:@5<8E 2C7;V2 V 

45B0;59: 70?0A=8<8 2C7;0<8 V 45B0;O<8, <0B5@V0;0<8, >@30=V7>2Cє 1@8304C 

@5<>=B=8:V2, ?V43>B>2;Nє @>1>G5 <VAF5, ?;>I04:C, >1;04=Nє WW =5>1EV4=8<8 

V=AB@C<5=B0<8, ?@8AB@>O<8 V ?V49><=>-B@0=A?>@BCNG8<8 <5E0=V7<0<8. 

&@820;VABь @5<>=BC >1;04=0==O: 

 А = Tp ∙ R ∙ К�/B ∙ TC ∙ C 

 

45 &@ – =>@<0 B@C4><VAB:>ABV @5<>=BC 2 ;N4.3>4. =0 >4=C C<>2=C >48=8FN., 

 R- :0B53>@VO @5<>=B=>W A:;04=>ABV  , 

 Tc- B@820;VABь 7<V=8 2 3>48=0E, 

 %-7<V==VABь @>1>B8 =0 @5<>=BV 40=>3> >1;04=0==O , 

 �= – :>5DVFVє=B 28:>=0==O =>@< G0AC. 

 А = 35 ∙ 3,0 ∙ 0,8/2 ∙ 8 ∙ 1 = 4,15 7@іA8 

 

      !>@<0 ?@>AB>N <0H8=8 2 4>10E =0 >4=C @5<>=B=C >48=8FN ?@8 

:0?VB0;ь=><C @5<>=BV �D> = 0.8 B>4V 70 D>@<C;>N: 

                                 

                                    A = 24∙�D∙R"E = 24∙0.05∙38 = 0,457@іA8 

  

4,5 - F5 ?@81;87=5 7=0G5==O ?@>AB>N >1;04=0==O 2 @5<>=BV, WW <>6=0 

28:>@8AB>2C20B8 ?@8 A:;040==V @VG=>3> ?;0=C. 
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p

D

V
n >1/E2. 

45 Dза7 – 4V0<5B@ 703>B>2:8, <<; 

 

6.  >7@0EC=:>2C G0AB>BC >15@B0==O np :>@53Cє<> 70 ?0A?>@B=8<8 
40=8<8 25@AB0B0. І7 @O4C 7=0G5=ь G0AB>B8 >15@B0==O H?8=45;O 25@AB0B0 (B01;. 
�.1.5,4>4.1) 2818@0є<> 1;86G5 <5=H5 7=0G5==O n6=1250 >1/E2.. 

7. З0 ?@89=OB8< 7=0G5==O< n6 287=0G0є<> D0:B8G=C H284:VABь 
@V70==O: 

                           75,117
1000

125030

1000




 6за7

D

nD
V  </E2. 

 

8. �87=0G0є<> @>7@0EC=:>2C 4>268=C >1@>1:8: 

                         LD= L8 + L1 + L2 + L3; 

15
2

30

2
 за7

8

D
L << – 4>268=0 >1@>1;N20=>W ?>25@E=V 703>B>2:8; 

L1 = 2<< –2V4AB0=ь 4;O ?V42>4C @V7FO 7 @>1>G>N ?>40G5N;  

L2 = t Etg  = 2 Etg 45=2<< – 25;8G8=0 2@V70==O @V7FO 2 703>B>2:C. 

L3 = 2<< – 25;8G8=0 ?5@51V3C @V7FO 4;O 7025@H5==O ?@>F5AC >1@>1;5==O 
?>25@E=V. 

                            LD=15+2+2+2=21<<. 

 

9. �A=>2=89 G0A =0 28:>=0==O ?5@5E>4C: 

                   042,0
4,01250

21

01





66

p

Sn

L
t E2. 
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#5@5EV4 30.2 ">G8B8 ?>2.2  ; L=104<<. 

1.�818@0є<> @V75Fь V 287=0G0є<> 9>3> 35><5B@8G=V ?0@0<5B@8 B0:V 
A0<V,O: V ?@8 B>@FN20==V. 

2. З030;ь=0 3;818=0 @V70==O ?@8 >1@>1;5==V 7040=>W ?>25@E=V 1t <<. 
�;O >1@>1;5==O t=0,25<< 7 C<>28, I> @5:><5=4>20=0 3;818=0 @V70==O =0 
G8AB>2C >1@>1:C t=0,1…0,4<<. 

3. �818@0є<> ?>40GC  (B01;.�.1.1,4>4.1 1). �@89<0є<> S6=0,4<</>1. 

 

 

4. �87=0G0є<> @>7@0EC=:>2C H284:VABь @V70==O 70 5<?V@8G=>N 
D>@<C;>N: 

                    
35,015,02,035,015,02,0

4,075,0120

150


StT

C
V

v =82,8 </E2. 

5. �87=0G0є<> @>7@0EC=:>2C G0AB>BC >15@B0==O H?8=45;O 25@AB0B0: 

                    6.253
104

8.8210001000







 за7

p

D

V
n >1/E2. 

 

45 Dза7 – 4V0<5B@ 703>B>2:8,<<. 

6. І7 @O4C 7=0G5=ь G0AB>B8 >15@B0==O H?8=45;O 25@AB0B0 (B01;.�.1.5, 

4>4.1) 2818@0є<> =091;86G5 <5=H5 7=0G5==O:  n6=1250 >1/E2. 

7. . З0 ?@89=OB8< 7=0G5==O< n6 287=0G0є<> D0:B8G=C H284:VABь 
@V70==O: 

                          
1000

6за7
D

nD
V


 = 2.408

1000

1250104


 </E2. 

8. �87=0G0є<> @>7@0EC=:>2C 4>268=C >1@>1:8: 

                        LD= L8 + L1 + L2 + L3; 

L8 = 104<< – 4>268=0 >1@>1;N20=>W ?>25@E=V; 

L1 = 2<< – 2V4AB0=ь 4;O  ?V42>4C @V7FO 4> 703>B>2:8 7 @>1>G>N 
?>40G5N;  
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L2 = t Etg  = 1 Etg 45=1<< – 25;8G8=0 2@V70==O ?@>EV4=>3> 
2V4V3=CB>3> ?@02>3> @V7FO C 703>B>2:C; 

L3 =0 –?5@51V3 @V7FO 4;O 7025@H5==O >1@>1;5==O ?>25@E=V; 

                         LD= 104+2+1=107<< 

9. �A=>2=89 G0A =0 28:>=0==O ?5@5E>4C: 

                21,0
4,01250

104

02





66

p

Sn

L
t E2. 

#@>EV4 30.3">G8B8 D0A:C 1,5E45ʹ 

'0AB>B0 >15@B0==O 70;8H0єBьAO B0:>N A0<>N , O: V ?V4 G0A 
7>2=VH=ь>3> B>GV==O 7 B8<, I>1 =5 28B@0G0B8 G0A =0 ?5@5<8:0==O H284:>ABV. 
�8B@0G5=89 G0A =0 B>GV==O 287=0G0NBь 70 B01;8F5N �.1.6. 4>4.1 V ?@89<0NBь 
O: >A=>2=89 G0A  

 

t=0,18 E2. 

�A=>2=<9 G0A =0 28:>=0==O 2AVєW B>:0@=>W >?5@0FVW AB0=>28Bь  

"=0,042+0,21+0,18=0,432E2 

 

7.2 $>7@0EC=>: @V70==я Aв5@4;8;ь=>W >?5@0FVW. 

 

#5@5EV4 60.1 !25@4;8B8 >B2V@ ?V4 12<< 

�5@5<> A25@4;> 4V0<5B@>< 10 << 7 =>@<0;ь=8< 70B>GC20==O<,<0B5@V0; 
@V70;ь=>W :@><:8-H284:>@V70;ь=0 AB0;ь  6�5. 

 

1.�;818=0 @V70==O ?@8 A25@4;5==V 4>@V2=Nє ?>;>28=V 4V0<5B@0 
>1@>1;N20=>3> >B2>@C: 

                      мм
d

t
E6

5
2

10

2
 . 
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2. З0 =>@<0B82=8<8 40=8<8 2818@0є<> ?>40GC 2 70;56=>ABV 2V4 
4V0<5B@0 >B2>@C B0 <VF=VAB=8E E0@0:B5@8AB8: 703>B>2:8 <0B5@V0;C. �@8 
A25@4;5==V AB0;528E 45B0;59 7 2800 ��0 ?>40G0 2818@0єBьAO 7 V=B5@20;C 
S=0.13..0.17 <</>1 (B01;.�.3.1,4>4.3). З0 ?0A?>@B=8<8 40=8<8 25@B8:0;ь=>-

A25@4;8;ь=>3> 25@AB0B0 2�125 (B01;.�.3.3,4>4.3) ?@89<0є<> ?>40GC 
S2=0,14<</>1. 

 3. �87=0G0є<> @>7@0EC=:>2C H284:VABь @V70==O, O:0 70;568Bь 2V4 
4V0<5B@0 A25@4;0 B0 9>3> <0B5@V0;C, V=B5@20;C ?>40G B0 E0@0:B5@8AB8: 
>1@>1;N20=>3> <0B5@V0;C (B01;.�.3.8,4>4.3), 70  5<?V@8G=>N D>@<C;>N:  

 

1,26
14.025

1055

7.02.0

4.0

4.02.0

4.0












ST

d
V

E6
c

</E2; 

 

45 Т = 26,1 E2 – A5@54=є 7=0G5==O ?5@V>4C ABV9:>ABV A25@4;0 
(B01;.�.3.8,4>4.3). 

4. �87=0G0є<> @>7@0EC=:>2C G0AB>BC >15@B0==O H?8=45;O 25@AB0B0:  

2,831
10

1,2610001000












 E6

9
D

d

V
n >1/E2. 

 

5.  >7@0EC=:>2C G0AB>BC >15@B0==O np :>@53Cє<> 7 ?0A?>@B=8<8 
40=8<8 281@0=>3> 25@AB0B0 V 15@5<> =091;86G5 <5=H5 7=0G5==O – n6=710 

>1/E2. 

6. З0 ?@89=OB8< 7=0G5==O< n6 287=0G0єBьAO D0:B8G=0 H284:VABь @V70==O: 

                          3,22
1000

71010

1000

n 2 








c6
8

d
V  </E2. 

 

7.  >7@0EC=:>20 4>268=0 >1@>1:8: 
                           LD = L8+ L1+ L2+ L3 = 10+2+5=17<<;  
 

45 L8 = 10<< – 3;818=0 A25@4;5==O; 

L1 = 2…3<< – 2V4AB0=ь ?V42>4C V=AB@C<5=BC 4> 45B0;V 7 @>1>G>N 
?>40G>N; 
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L2, L3 – 25;8G8=0 2@V70==O V ?5@51V3C A25@4;0: L2 +L3 =5 <<, 
(B01;.�.3.5,4>4.3); 

8.�c=>2=89 G0A =0 28:>=0==O 2AVєW A25@4;8;ь=>W >?5@0FVW AB0=>28Bь: 

              12,0
7102,0

17

0








66

D

nS

L
T  E2. 

 

7.3 $>7@0EC=>: @V70==я D@575@=>W >?5@0FVW.
 

#5@5EV4 50.1 $@575@C20B8 ?>25@E=N , 28B@8<02H8 @>7<V@8 73V4=> 7 
:@5A;5==O<. 

1.�@87=0G0є<> 3;818=C t V H8@8=C � D@575@C20==O,O:V 70;560Bь 2V4 
CAB0=>2;5==O >1@>1;N20;ь=>W ?>25@E=V 2V4=>A=> D@578 B0 B8?C 25@AB0B0. 

2.�818@0є<> :V=F52C D@57C 7V H284:>@V70;ь=>W AB0;V  6�5: DD=16<<. 

�;818=0 D@575@C20==O 1C45 t=14<<, 0 H8@8=0 D@575@C20==O – b=22<<. 

3. �87=0G8<> ?>40GC =0 7C1 D@578 ?@8 D@575@C20==V 3;818=>N t=14<< 
V H8@8=>N b=22<< :V=F52>N D@57>N V7 H284:>@V6CG>W AB0;V.  5:><5=4>20=0 
?>40G0 =0 7C1 D@578 (B01;.�.2.4,4>4.2) - Sz.=0,0…0,08 <</7C1. �>?5@54=ь> 
?@89<0є<> Sz.=0,06<</7C1. 

 

4.�87=0G0є<> @>7@0EC=:>2C H284:VABь @V70==O, O:C @>7@0E>2Cє<> 70 
4>?><>3>N 5<?V@8G=>W D>@<C;8 73V4=> B01;.�.2.12,4>4.2. �@8 >1@>1FV 
:>=AB@C:FV9=>W AB0;V :V=F528<8 D@570<8 H284:>@V70;ь=>W AB0;V: 

                
1,01,05,05,033,0

45,0

262

zbStT

D
V

z

D

p
 = E6м /39.31

142206,0360

16262

1,01,05,05,033,0

45,0




 

45 T=60E2 – ABV9:VABь D@578, O:C ?@87=0G0є<> C 2V4?>2V4=>ABV 7 
B01;.�.2.10,4>4.2;z=5-G8A;> 7C1V2 D@578. 

5. .  >7@0EC=:>20 G0AB>B0 >15@B0==O H?8=45;O 25@AB0B0: 

                 
D

p

p

D

V1000
n


 =

16

39,311000







=625 >1/E2. 

 

6.  >7@0EC=:>2C G0AB>BC >15@B0==O np :>@53Cє<> 70 ?0A?>@B>< 
25@B8:0;ь=>3>-D@575@=>3> 25@AB0B0 6�12� (B01;.�.2.1,4>4.2), V ?@89<0є<> 
=091;86G5 <5=H5 7=0G5==O n6=800>1/E2, O:5 28:>@8AB>2CєBьAO C ?>40;ьH8E 
@>7@0EC=:0E. 
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7. З0 ?@89=OB8< 7=0G5==O< n6 287=0G0єBьAO D0:B8G=0 H284:VABь @V70==O: 

                    
1000

6D

D

nD
V


 =

1000

80016 
 =40,2 </E2. 

8. �87=0G0є<> ?>40GC =0 1 >15@B D@578: 
                      S >1. D@ = zS

z6  =0,08*5=0,4 <</E2; 

 

9. �87=0G8є<> E28;8==C  (?>?5@5G=C) ?>40GC:  
                      SE2= S >1. D@ n6= 320800508,0   <</E2. 

10. І7 @O4C ?0A?>@B=8E 40=8E 25@B8:0;ь=>3>-D@575@=>3> 25@AB0B0 
6�12� (B01;.�.2.1.4>4.2) ?@89<0є<> ?>?5@5G=C ?>40GC  6Sx 6 =315 <</E2. 

11.  >7@0EC=:>20 4>268=0 >1@>1;5=O: 
 

LD= L8 + L1+ L2+ L3= 2
22

2
22

22

DDDD dd
t

DD
÷

÷
ø

ö
÷
÷
ø

ö
 =2

2,32772)38(16
22  <<, 

 

45 L8=

22

22
÷
÷
ø

ö
÷
÷
ø

ö
 t

DD DD ,<<. - 4>268=0 D@575@C20==O, 

 

L1 = 2<< – 2V4AB0=ь ?V42>4C V=AB@C<5=BC 4> 703>B>2:8 7 @>1>G>N 
?>40G5N; 

 L2, L3 =
2

Dd
– 2V4AB0=ь 2@V70==O V ?5@51V3 C V=AB@C<5=B0, O:0 70;568Bь 

2V4 B8?C D@578 (B01;.�.2.11,.�.2.14,4>4.2). 

 

12. �A=>2=89 G0A =0 ?5@5EV4 50.1 7=0E>48<> 70 D>@<C;>N: 

                      То = LD / SE6= 1006.0
320

2.32
 =E2. 
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8. !И!"Е А #� АВ�І!!Я 

 

 

       �G?ьF GCD46?VAAO ;459;C9GGє GCD46?VAAO HCD<FB@ V O6?Oє EB5BN 

6EF4AB6?9A<@ A4 >BDCGEV ?<FьB6G C4A9?ь. �4 C4A9?V 6EF4AB6?9AV BD74A< 

GCD46?VAAO HCD<FB@: >ABC>4 «�>?NG9AAO», >ABC>4 ; 7D<5BCB8V5A<@ 

HFB6E4G9@ G9D6BAB7B >B?ьBDG «�64DV=A9 6<@<>4AAO» V C4A9?ь GCD46?VAAO. 

       !<?B64 C4A9?ь ;459;C9GGє CB84GG A4CDG7< A4 C9D9F6BDN64GV G4EFBF< 

7B?B6AB7B CD<6B8G, 86<7GA C9D9>DGGG64AAO (CD< =B7B GEF4AB6FV) V 86<7GA 

64>GG@AB7B A4EBE4. !<?B64 C4A9?ь O6?Oє EB5BN 65G8B64A<= 6 HCD<F 5?B>.             

�VA E>?484єFьEO ; C4A9?V V GEF4AB6?9A<E A4 AьB@G E<?B6<E 9?9@9AFV6. 

       �4 ?<FьB6V= G4EF<AV >BDCGE4 6EF4AB6?9A<= 7B?B6A<= 6<@<>4G «�9D9:4» 

(QS1). 

       �4FG<>< 5?B>G64AAO 5GA>9D4 (B1), A4E48>< (B2), EEB8<A>< (B4, B5) 

;459;C9GGNFь 6>?NG9AAO CD<6B84 FV?ь>< CD< DB5BGB@G CB?B:9AAV 5GA>9D4, 

A4E48>< V EEB8<A><. 

       �V8>B?VAA<= 6<@<>4G (D<E. 8.1) ;8V=EANє GCD46?VAAO 7B?B6A<@ CD<6B8B@ 

6 ;484AB@G D9:<@V DB5BF< HCD<F4. �VA E>?484єFьEO ; >BDCGEG (CB;.1), 64?4 

(CB;.2), CB6BDBFABN CDG:<A< (CB;.3), CD4CBDFO (CB;.4), 6FG?>< (CB;.5), 

84FG<>4 (B2) (CB;.6) V >BAFD74=B> (CB;.7). �D< A4F<E>4AAV A4 C984?ь 

CV8>B?VAAB7B 6<@<>4G4, 64? (CB;.2) ; CD4CBDF9@ (CB;.4) CB69DF4єFьEO A46>B?B 

69DF<>4?ьABW BEV, >VA9Fь BEF4AAьB7B EF4є A46CDBF< 84FG<>4 ; ;4;BDB@ 0,5 ... 1,0 

@@, 6 E<EF9@G GCD46?VAAO A48EB8<Fь E<7A4?, CD<6V8 HCD<F4 6>?NG4єFьEO.  

       �D< 6V8CGE>G C984?V CV8>B?VAAB7B 6<@<>4G4 CV8 6C?<6B@ CDG:<A< (CB;.3) 

64? ; CD4CBDF9@ CB69DF4єFьEO G 6<EV8A9 CB?B:9AAO, E<7A4? 6V8 84FG<>4 

CD<C<AOєFьEO, HCD<F ;GC<AOєFьEO.  

 

 

 
З<=. Л8Eт № доку<. �ідп8E Д4т4

АDк. 

К6. .133.�61��%;0011.�З 

 о7Dо5. КBEF9A>B �.�
 �еDевіD. �9E984 !.�. 
Ко=E.
Н. Ко=тD.
З4в.к4ф. �4664 �.�. 

      !<EF9@4 GCD46?VAAO 

ЛіF. АкDушів 

�$ �#%" 7D. 5-��; 



         97G?N64AAO ;4;BDG V ;4@VA4 84FG<>4 6<DB5?OєFьEO =B7B B59DF4AAO@ G 

6FG?FV CB;.5 (B8<A B5BDBF 8BDV6ANє 1 @@). 

       �?O D97G?N64AAO ;4;BDG @V: 84FG<>B@ (CB;.6) V CD4CBDF9@ (CB;.4) 

(A4CD<>?48 CD< ;4@VAV) A9B5EV8AB 6<>BA4F< A4EFGCAV 8VW: 

- A4F<EAGF< A4 CV8>B?VAA<= 6<@<>4G V GFD<@G64F< =B7B 6 F4>B@G CB?B:9AAV; 

- 6>DGF<F< 84FG<> (CB;.6) G 6FG?>G (CB;.5) 8B GCBDG, 4 CBFV@ 6<>DGF<F< A4;48 

A4 0,5-1,5 B5BDBFG; 

      #FD<@GNG< F9C9D 84FG<> 6V8 CDB6BDBF4 B59D9:AB ;4FO7AGF< >BAFD74=>< 

(CB;.7). 

      �4FG<> B5BDBFV6 ;459;C9GGє D4EGAB> >V?ь>BEFV 6<EFGCV6 V ;4C48<A 8<E>4 ; 

C4;4@<, 6EF4AB6?9AB7B GE9D98<AV >BDCGEG V CD<6B8<FьEO 6 B59DF4AAO ;4 

8BCB@B7BN C4EB6BW C9D984GV 6V8 6989AB7B 64?4 7B?B6AB7B CD<6B8G HCD<F4. 

 

 

 

 

 

 

 

                                    

 

                                             <E.8.1 �V8>B?VAA<= 6<@<>4G 

З@A. �D>. № 8B>G@. �V8C<E �4F4 

�D>. 

2 
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                9. ��%��� �� �%� ��І � �&І Т� Т�%�ІК� �����К� 

 

 

       З4>BAB846EF6B F4 ABD@4F<6AB-F9IAVKA4 8B>G@9AF4JVO ; BIBDBA< CD4JV ("#) 

BEAB64A4 A4 ;4>BAV CB BIBDBAV CD4JV 6 '>D4WAV, O><= 5G6 CD<=AOF<= 14 :B6FAO 

1992 DB>G. �BCB6A9A<=, C9D9;4F69D8:9A<= 2002D 6V8 21 ?<EFBC484, 

>BAEF<FGJVO '>D4WA<. !BD@4F<6AB-F9IAVKA4 8B>G@9AF4JVO ; "# CD98EF46?9A4 G 

6<7?O8V EF4A84DFV6, 7BEFV6 V F.8.  

      З4>BA '>D4WA< ; BIBDBA< CD4JV 6<;A4K4є BEAB6AV CB?B:9AAO MB8B 

D94?V;4JVW >BAEF<FGJV=AB7B CD464 7DB@48OA A4 BIBDBAG WI :<FFO V ;8BDB6’O 6 

CDBJ9EV FDG8B6BW 8VO?ьABEFV, D97G?Nє ;4 GK4EFN 6V8CB6V8A<I 89D:46A<I 

BD74AV6, 6V8ABE<A<  @V: 6?4EA<>B@ CV8CD<є@EF64 , GEF4AB6< V BD74AV;4JVW 45B 

GCB6AB64:9A<@ BD74AB@ V CD4JV6A<>B@ ; C<F4Aь 59;C9><, 7V7VєA< CD4JV F4 

6<DB5A<KB7B E9D98B6<M4 V 6EF4AB6?Nє є8<A<= CBDO8B> BD74AV;4JVW BIBDBA< 

CD4JV 6 '>D4WAV.   

        

       9.1 ІAEFDG>F4:V    

 

       !4 CV8CD<є@EF6V CDB6B8OFьEO VAEFDG>F4:V ; BIBDBA< CD4JV, @9F4 O><I 

A46K<F< CD4JV6A<>4 CD46<?ьAB V 59;C9KAB 8?O E959 V BFBKGNK<I E9D98B6<M4 

6<>BAG64F< E6BW FDG8B6V B5B6’O;><. 

       ІAEFDG>F4:V O>V CDB6B8OFьEO A4 CV8CD<є@EF6V: 

- �EFGCA<= CDB6B8<FьEO ; GEV@4 CD4JV6A<>4@<, MB=AB A4=@4A<I A4 

DB5BFG, A9 ;4?9:AB 6V8 WI BE6VF<, EF4:G DB5BF< ;4 JVєN CDBH9EVєN 45B 

CBE48<. �EFGCA<= VAEFDG>F4: CDB6B8<Fь EC9JV4?VEF ; BIBDBA< CD4JV 45B 

?N8<A4, CD<;A4K9A4 A4>4;B@ 8?O CDB6989AAO JVєW DB5BF<.  

-  
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 $B;DB5. �BEF9A>B �.  

 #9D96VD. �9E984 %.�. 
�BAE.  
 !. �BAFD.  
З46.>4H. �4664 ". . 

З4IB8< CB BIBDBAV CD4JV 
F4 F9IAV>< 59;C9>< 

 

�VF. �>DGLV6 
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- #9D6<AA<= CDB6B8<FьEO A4 DB5BKB@G @VEFV, CB B5E?G7B6G64AAN LCD<J4 

8B CBK4F>G DB5BF< ; AB6BCD<=AOF<@ CD4JV6A<>4@< 45B CD4JV6A<>B@ 

O><= 5G89 6<>BAG64F< AB6G 8?O AьB7B DB5BFG. #DB7D4@4 C9D6<AAB7B 

VAEFDG>F4:G DB;DB5?OєFьEO >9DV6A<>B@ J9IG, G;7B8:GєFьEO V; E?G:5BN 

BIBDBA< CD4JV V ;4F69D8:GєFьEO >9DV6A<>B@ CV8CD<є@EF64. 

- #B6FBDA<= CDB6B8<FьEO A4 DB5BKB@G @VEFV V; GEV@4 CD4JV6A<>4@< B8<A 

D4; A4 CV6DVKKO. #DB6B8<FьEO VA8<6V8G4?ьAB 45B 7DGCBN CD4JV6A<>V6, MB 

B5E?G7B6GNFь 84A<= 47D974F, ;4 CDB7D4@BN C9D6<AAB7B VAEFDG>F4:G 6 

CB6AB@G B5EO;V. 

- #B;4C?4AB6<= CDB6B8<FьEO ; CD4JV6A<>4@< A4 DB5BKB@G @VEFV 45B 6 

>45VA9FV BIBDBA< CD4JV: CD< 66989AAV 6 8VN AB6<I 45B ;4@VA9A<I 

ABD@4F<6A<I 4>FV6 CDB BIBDBAG CD4JV; CD< ;@VAV F9IAB?B7VKAB7B CDBJ9EG, 

;4@VAAV 45B @B89DAV;4JVW LCD<J4; CD< CBDGL9AAV CD4JV6A<>B@ 

ABD@4F<6A<I 4>FV6;CD< C9D9D6V 6 DB5BFV 6<>BA46JO DB5BF< 5V?ьL9 AV: 30 

>4?9A84DA<I 8AV6. 

       �9DV6A<> 6<84є CD4JV6A<>G CD<@VDA<> VAEFDG>JVW ; BIBDBA< CD4JV ;4 =B7B 

CDBH9EVєN 45B 6<6VE<F< WW A4 DB5BKB@G @VEJV. 

     

       9.2 %F4A G@B6< CD4JV A4 84AB@G CV8CD<є@EF6V. �A4?V; 6<DB5A<KB7B 

FD46@4F<;@G. 

    

       'EV CD4JV6A<>< C9D98 CBK4F>B@ DB5BF< CDBIB8OFь CV87BFB6>G ;4 

CDB7D4@BN E4A@VAV@G@G V ;84NFь VEC<F ; 6V8@VF>BN CDB J9 G 6V8CB6V8AB@G 

:GDA4?V V 6 BEB5<EFV= @98<KAV= >A<:JV. #B84?ьL9 6EV CD4JV6A<><, A9;4?9:AB 

6V8 F9D@VAV6 WI CD<=B@G A4 DB5BFG, CB6<AAV B8<A D4; A4 864 DB>< CDBIB8<F< 

A46K4AAO V C9D96VD>G E4A@VAV@G@G. "EB5<, O>V A9 ;84?< E4A@VAV@G@, 8B DB5BF< 

A9 8BCGE>4NFьEO. 

       !4 CV8CD<є@EF6V CB6<AAB CDB6B8<F<EO DB;E?V8G64AAO F4 B5?V> A9M4EA<I 

6<C48>V6, CDBH9EV=A<I ;4I6BDN64Aь V 464DV= 8?O DB;DB5?9AAO ;4IB8V6 8B 
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;4CB5V74AAO A9M4EA<I 6<C48>V6 A4 CV8CD<є@EF6V 8?O JьB7B E<EF9@4F<KAB 

4A4?V;GNFь V G;474?ьANNFь WI CD<K<A<. 

                              

       9.3 "D74AV;4JVO DB5BF< CB BIBDBAV CD4JV. 

    

      'CD46?VAAO BIBDBABN CD4JV A4 CV8CD<є@EF6V @4є ;8V=EANєFьEO 

A4K4?ьA<>B@ 6V88V?G BIBDBA< CD4JV. "5’є>FB@ GCD46?VAAO є 8VO?ьAVEFь 

EFDG>FGDA<I CV8DB;8V?V6, O>4 ECDO@B64A4 A4 EF6BD9AAO 59;C9KA<I G@B6 CD4JV. 

�B?B6A<= VA:9A9D A4 CV8CD<є@EF6V CB6<A9A ;459;C9K<F< 59;C9>G 

F9IAB?B7VKA<I CDBJ9EV6, B5?48A4AAO, 5G8V69?ь, ECBDG8, 4 F4>B: ;459;C9K<F< 

CD4JNNK<I ;4EB54@< VA8<6V8G4?ьAB7B F4 >B?9>F<6AB7B ;4I<EFG, CDB6B8<F< 

CDBHCV87BFB6>G F4 CV86<M9AAO >64?VHV>4JVW CD4JNNK<I ; C<F4Aь BIBDBA< 

CD4JV, ;459;C9K<F< BCF<@4?ьAV D9:<@< CD4JV F4 6V8CBK<AB> CD4JV6A<>V6. 

 

       9.4 (VA4AEG64AAO ;4IB8V6 CB "#. 

 

      З7V8AB V; ;4>BAB@ '>D4WA< «#DB BIBDBAG CD4JV» HVA4AEG64AAO ;4IB8V6 CB 

BIBDBAV CD4JV CDB6B8<FьEO 6?4EA<>B@ CV8CD<є@EF64. $B5VFA<> A9 A9E9 AVO><I 

6<FD4F CD< CDB6989AAV ;4IB8V6 CB BIBDBAV CD4JV.  З7V8AB 8B ;4>BAG  

HVA4AEG64AAO ;4IB8V6 ; "# A4 CV8CD<є@EF6V ;8V=EANєFьEO ; 5N8:9FG 

CV8CD<є@EF64 =B7B 6?4EA<>B@, ;4 D4IGAB> 0,5 % 6V8 HBA8G BC?4F< CD4JV , 

LFD4HV6, ECBAEBDEь>BW 8BCB@B7<. #V8CD<є@EF6B 6V8D4IB6Gє >BLF< A4 

CB?VCL9AAO 59;C9><, 7V7VєA< CD4JV F4 6<DB5A<KB7B E9D98B6<M4 V >B@C?9>EA<I 

;4IB8V6, MB BCD4JьB6GNFьEO V D94?V;GNFьEO 59;CBE9D98AьB A4 CV8CD<є@EF64I, 6 

GEF4AB64I, BD74AV;4JVOI. (VA4AEG64AAO ;4IB8V6 ; "# CDB6B8OFьEO M9 = ;4 

D4IGAB> LFD4HV6 F4 ECBAEBDEь>BW 8BCB@B7<. 
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       9.5 !959;C9KAV F4 L>V8?<6V 6<DB5A<KV H4>FBD<, O>V 8VNFь A4 CD4JV6A<>4 MB 

B5E?G7B6Gє LCD<J: 

 

- $GIB@V V B59DFB6V K4EF<A< LCD<JV6, >BA69єDA<I EFB?V6, 4 F4>B: CD<6B8V6 

@4L<A, C9D9@VMG64AV CV86VEA<@< >B?VO@< D4@<. 

- #BA<:9A4 F9@C9D4FGD4 CB6VFDO DB5BKBW ;BA<. 

- #BA<:9A4 F9@C9D4FGD4 E<DB6<A<. 

- #V86<M9A<= DV69Aь LG@G A4 DB5BK<I @VEJOI. 

- #V86<M9A4 6B?B7VEFь CB6VFDO. 

- #V86<M9A4 L6<8>VEFь DGIG CB6VFDO. 

- !98BEF4FAVEFь V 6V8EGFAVEFь CD<DB8AB7B BE6VF?9AAO. 

- !959;C9>4 FD46@4F<;@G 6V8 CBDV;V6 V G>B?V6 AB:9@ V LFD<>B6>BN, 4 

F4>B: A4F<D4AAO ><EFV DG> LC474FB@, C48VAAO D4@ V DB?<>V6 ; CV86VEA<I 

>B?V=. 

- �BEFDV >DB@><, ;48<D>< V LBDEF>VEFь A4 CB69DIAOI VAEFDG@9AFV6, 

GEF4F>G64AAO, 8BCB@V:AB7B B5?48A4AAO. 

- %?<;ь>VEFь CV8?B7<.  

-  V>DBBD74AV;@<, MB ;A4IB8OFьEO 6 E<DB6<AV, BFD<@4AV= 6V8 C9D9DB5>< 

@’OE4 I6BD<I F64D<A, 8BCGM9ABW 69FA47?O8B@ 8B 6<>BD<EF4AAO A4 

6<7BFB6?9AAO >B654EA<I 6<DB5V6. 

- (V;<KAV C9D964AF4:9AAO. 

-  BABFBAAVEFь CD4JV. 

 

        9.6  V>DB>?V@4F 6<DB5A<K<I CD<@VM9Aь 

 

        V>DB>?V@4F 6<DB5A<K<I CD<@VM9Aь I4D4>F9D<;GєFьEO, 6B?B7VEFN CB6VFDO,  

L6<8>VEFN C9D9@VM9AAO CB6VFDOA<I @4E, 4 F4>B: F9C?B6<@ 6<CDB@VAN64AAO@ 

6V8 A47DVF<I B5?48A4AAO, @4L<A, CD98@9FV6 CD4JV. �V8 >B@C?9>EAB7B 6C?<6G 

J<I 9?9@9AFV6 ;4?9:4Fь F9C?B6V 6V8KGFFO V ;G@B6?9AV A<@< HV;VB?B7VKAV F4 
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CE<IVKAV EF4A< CD4JV6A<>V6. !4 84AB@G CV8CD<є@EF6V @V>DB>?V@4F CB6<A9A 

6V8CB6V84F< BCF<@4?ьA<@ V 8BCGEF<@<@ ABD@4@   �"%& 12.1.005-88. D 

                                                                                                                  &45?<JO 9.1 

"CF<@4?ьAV V 8BCGEF<@V ABD@< F9@C9D4FGD<, 6V8ABEABW 6B?B7BEFV V L6<8>BEFV 

DGIG CB6VFDO 6 DB5BKV= ;BAV 6<DB5A<KB7B CD<@VM9AAO. 

 

#9DVB8 

DB>G 

&9@C9D4FGD4, % �V8ABEA4 

6B?B7VEFь, % 

Ш6<8>VEFь DGIG, @/E 

"CF<@

4?ьA4 

8BCGEF<@4 B"CF<

@4?ьA

4 

�BCGEF<@4 

A4 

DB5BKB@G 

@VEJV 

CBEFV=AB@G 

V 

A9CBEFV=AB

@G, A9 

5V?ьL9 

"CF<@4

?ьA4 

�BCGEF<@4 A4 

DB5BKB@G @VEJV 

CBEFV=AB@G V 

A9CBEFV=AB@G, 

A9 5V?ьL9 

69DIAO 

7D4A<JO 

A<:AO  

7D4A<JO 

A4 DB5BKB@G @VEJV 

#BEFV=A

B@G 

!9CBEFV

=AB@G 

#BEFV=A

B@G 

!9 

CBEFV=AB

@G 

IB?B8A

<= 

21...23 25 26 20 17 40...60 75 0,1 !9 5V?ьL9 0,2 

F9C?<= 22...24 28 30 22 20 40...60 60 (CD< 27 

%) 

0,2 0,1...0,3 

 

 

        9.7 �9AF<?OJVO O>4 6<>BD<EFB6GєFьEO 6 CD<@VM9AAV. 

 

       �?O CV8FD<@4AAO A9B5IV8ABW F9@C9D4FGD<, 6B?B7BEFV V L6<8>BEFV 

C9D9@VM9AAO CB6VFDO, EFGC9AN =B7B K<EFBF< G 6V8CB6V8ABEFV ; E4AVF4DA<@< 

ABD@4@<, ;4EFBEB6GNFь 69AF<?OJVN. �9AF<?OJVO CB6VFDO CD4JNNKBW ;BA< J9I4 

CB6<AAB 6V8CB6V84F< �"%&12.100-76 %%�& ” "5M<9 FD95B64A<O 

59;BC4EABEF<”. � J9IG  C9D9854K9A4 CD<C?<6AB-6<FO:A4 69AF<?OJVO ;  
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@9I4AVKA<@ F4 CD<DB8AV@ DGIB@ CB6VFDO, 6BA4 A4=5V?ьL CB6AB ;48B6B?ьAOє 

G@B64@ EF6BD9AAO ABD@4F<6A<I C4D4@9FDV6 CB6VFDO G DB5BKV= ;BAV, FB@G E4@9 

6BA4 CB6<AA4 5GF< ;4EFBEB64A4.  

 

       9.8 "E6VF?9AVEFь 6<DB5A<K<I CD<@VM9Aь. 

 

       "E6VF?9AAO CB6<AAB 6V8CB6V84F< 6<@B74@ %!<# #-4-79 "�EF9EF69AAB9 < 

<E>GEF69AAB9 BE69M9A<9". "5?48A4AAO F4 9>EC?G4F4JVO 9?9>FDBCD<EFDBW6 

BE6VF?9AAO A4 CV8CD<є@EF6V CB6<AB 6V8CB6V84F< "#D46<?4@ F9IAVKABW 

9>EC?G4F4JVW ECB:<64KV6" V "#D46<?4@ F9IAV>< 59;C9>< CD< 9>EC?G4F4JVW 

ECB:<64KV6 9?9>FDB9A9D7VW".  

                                                                                                                  &45?<JO 9.2 

                                                 !BD@< BE6VF?9AAO 

 

 

 

!4=@9AG64AAO 

CDBH9EVW 

)
4D
4>
F9
D<
EF
<>
4 

;B
DB
6B
W D
B5
BF
< 

$B
;D
O8
 ;B
DB
6B
W D
B5
BF
< 

 

"E6VF?9AVEFь, ?> (LFGKA9 BE6VF?9AAO) 

#D< 

>B@5VAB64AB@G 

BE6VF?9AAV 

#D< ;474?ьAB@G 

BE6VF?9AAV 

CD
< 

74
;B
DB
;D
O8
A<
I 

?4
@C
4I

 
CD
< 

?4
@C
4I
 

DB
;:
4D
N
64
AA
O 

CD
< 

74
;B
DB
;D
O8
A<
I 

?4
@C
4I

 
CD
< 

?4
@C
4I
 

DB
;:
4D
N
6 

"C9D4FBD 

A4?48A<> 

E9D98AьBW 

FBKABEFV 

ІV 500 500 200 150 

"5DB5?N64K 

F9IAB?B7VKA<I 

4C4D4FV6 

E9D98AьBW 

FBKABEFV 

ІV - - 200 150 

 

� 89AA<= K4E @4>E<@4?ьAB 6<>BD<EFB6GєFьEO CD<DB8A9 E6VF?B, O>9 CBEFGC4є 6 

CD<@VM9AAO K9D9; 6V>A4, 4 CD< A9B5IV8ABEFV K9D9; BE6VF?N64?ьAV ?VIF4DV V 84I.  
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�?O ;A4IB8:9AAO A9B5IV8ABW CD<DB8ABW BE6VF?9ABEFV A4 DB5BK<I @VEJOI 

6D4IB6GєFьEO 7?<5<A4 CD<@VM9AAO, C?BM4 CV8?B7<, 6V>BA F4 ?VIF4DV6, WI 

;4FVAN64AAO EGEV8AV@< 5G8V6?O@<. $B5BKV @VEJO, O>V 6 89AA<= K4E A9 @4NFь 

@B:?<6BEFV BE6VF?N64F<EO CD<DB8AV@ E6VF?B@, CB6<AAV BE6VF?N64F<EO 

LFGKA<@. ШFGKA9 BE6VF?9AAO DB;CB8V?OєFьEO A4 DB5BK9, 464DV=A9, 964>G4JV=A9, 

BIBDBAA9. 

  �BAFDB?ь ;4 BE6VF?9AVEFN CBFDV5AB CDB6B8<F< A9 DV8L9 AV: B8<A D4; A4 FD< 

@VEOJV. 

 

       9.9 ШG@ V 6V5D4JVO CD< 9>EC?G4F4JVW 64>GG@AB7B LCD<J4 �" #"-"#&І-

2000-01. 

   

       #D< 9>EC?G4F4JVW 64>GG@AB7B LCD<J4 A9 6<A<>4є CV86<M9AAO DV6AO LG@G. 

�?9 ; @9FBN CBC9D98:9AAO A974F<6AB7B 6C?<6G LG@G F4 6V5D4JVW A4 BD74AV;@ 

?N8<A<, A4 ;46B84I 6<>BD<EFB6GNFь 7G@B6V GMV?ьA9AAO, ;6G>BV;B?OJVO 

B7BDB8:GNK<I >BAEFDG>JV=, E6BєK4EA4 ;4@VA4 CV8L<CA<>V6, ;@4;>4 89F4?9= MB 

FDGFьEO 6'O;><@< DV8<A4@<, E6BєK4EA<= 8B7?O8 ;4 B5?48A4AAO@ V =B7B D9@BAF. 

!BD@< LG@G F4 6V5D4JVW D97G?NNFьEO 6V8CB6V8AB  �"%& 12.1.012-90 %%�&, 

�"%& 12.1.003-89 %%�&. 

        �4A<= LCD<J �" #"-"#&І-2000-01,  6D4IB6GNK< AB6VFAV F9IAB?B7VW O>V 

5G?< 6<>BD<EF4AV CD< =B7B DB;DB5JV, A9 EF6BDNє F4><I O6<L, O> 6V5D4JVO.  

                                         

       9.10 #B5G8B6V CD9@VM9AAO. 

        

      #B5GFB6V CD<@VM9AAO A4 CV8CD<є@EF6V 6V8CB6V84NFь 6<@B74@ %! 245-84, 

%!І# 2.09.04-87. #B5GFB6V CD<@VM9AAO DB;@VMGNFь F4><@ K<AB@, MB5 

CD4JNNKV A9 CDBIB8<?< K9D9; 6<DB5A<KV    CD<@VM9AAO ; L>V8?<6<@< 

6<><84@<, O>MB 6BA< 6 J<I CD<@VM9AAOI A9 CD4JNNFь. 

     �GLB6V  DB;@VMGNFь 6 CD<@VM9AAOI, EG@V:A<I ; DB;8O74?ьAO@<, O>  
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CD46<?B, @V: DB;8O74?ьAO@< DB5BKB7B V 8B@4LAьB7B B8O7G. #9D98 6IB8B@ G 

J9IG C9D9DB5>< @ʹOE4 DB;@VM9AA9 EC9JV4?ьA9 B5?48A4AAO 8?O @<FFO DG>, 

CV8BL6< 6;GFFO, O><@ CD4JV6A<>< >BD<EFGNFьEO CD< 6IB8V V 6<IB8V ; J9IG. 

&G4?9F< DB;@VMGNFь F4>, MB5 6V8EF4Aь @V: A4=5V?ьL 6V884?9AB7B DB5BKB7B 

@VEJO 8B FG4?9FG 5G?4 A9 5V?ьL9 75 @. #D<@VM9AAO W84?ьAV V @98CGA>FG 

DB;F4LB6GNFь 6 @VEJOI ; A4=@9AL<@ 6C?<6B@ DB5BK<I L>V8?<6BEF9=.  

   9I4AV;@< C9D98464?ьAV V ;BA4 DB5BK<I BD74AV6 A4 LCD<J4I CB6<AA4 @4F< 

B7BDB8:9AAO. "7BDB8:9AAO 5GA>9D< LCD<J4 CB6<AAB @4F< 5?B>VDB6>G, O>4 

;45?B>B6Gє CGE> LCD<J4 CD< BF>D<FB@G 5GA>9DV. �V8D46?VKAV LCD<J< CB6<AAV 

@4F< DB5BKV @4AB@9FD<. !4 8DBE9?V LA9>4 LCD<J4 CB6<A9A 5GF< GEF4AB6?9A<= 

64>GG@. #984?V LCD<J4 CB6<AAV 5GF< 6V87BDB8:9AAV 6V8 6<C48>B6B7B 

6>?NK9AAO. �6GILA9>B6V LCD<J< CB6<AAV @4F< C9D97BDB8>G @V: C984?O@<. 

$GI4NKV K4EF<A< >BA69єD4 EFB?4 8?O 6’O;>< >B654E CB6<AAV 5GF< ;4>D<FV 

>B:GIB@. 

�EV 6<DB5A<KV 5G8V6?V V ECBDG8< 86VKV A4 DV> (69EABN V 6BE9A<) CV8?O74NFь 

F9IAVKAB@G B7?O8G, O><= CDB6B8<FьEO >B@VEVєN, CD<;A4K9ABN >9DV6A<>B@ 

6<DB5A<JF64. 

 

       9.11 &9IAVKAV 59;C9>< CD< 9>EC?G4F4JVW LCD<J4 

  

       ШCD<J 6<7BFB6?9A<= A4 6<EB>B@G F9IAVKAB@G DV6AV ; GD4IG64AAO@ 

6<;A4A<I CD46<? F9IAV>< 59;C9><. &<@ A9 @9AL, CD< DB5BFV ; A<@ @B:GFь 

6<A<>4F< E<FG4JVW, A959;C9KAV 8?O ;8BDB6'O F4 :<FFO >BD<EFG64K4 45B FD9FVI 

BEV5, @B:9 5GF< ;4684AB L>B8< LCD<JG. ШCD<J @B:9 CD<69EF< 8B 6<A<>A9AAO 

A959;C9KA<I E<FG4JV=: 

- #D< B5E?G7B6G64AAV A9A46K9A<@ C9DEBA4?B@; 

- #D< A9CD46<?ьAB@G B5E?G7B6G64AAV; 

- #D< 6<>BD<EF4AAV LCD<J4 A9 ;4 CD<;A4K9AAO@. 

       З4EFBEB6G64AV A4 LCD<JV V 6 >9DV6A<JF6V ; 9>EC?G4F4JVW CBC9D98:G64?ьAV  

З@A. �D>. № 8B>G@. #V8C<E �4F4 

�D>. 
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;A4>< V E<@6B?< 6>4;GNFь A4 @B:?<6V A959;C9KAV @VEJO A4 LCD<JV 45B A4 

BEB5?<6B 64:?<6G VAHBD@4JVN G >9DV6A<JF6V ; 9>EC?G4F4JVW, V WI 6<@B7< 

A9B5IV8AB A9GI<?ьAB 6<>BAG64F<. #BC9D98:G64?ьAV E<@6B?< ;45BDBAOєFьEO 

;AV@4F< ; LCD<J4.  ШCD<J @B:A4 ;4EFBEB6G64F< FV?ь>< 8?O 6<>BA4AAO DB5VF ;4 

CD<;A4K9AAO@ V 6 6V8CB6V8ABEFV ; F9IAVKA<@< I4D4>F9D<EF<>4@< (LCD<J 

CD<;A4K9A<= 6<>?NKAB 8?O A4CB6AN64AAO, 64>GG@G64AAO @'OE4 V 

@'OEBCDB8G>FV6 ; DB;@VD4@< L@4FBK>V6 A9 5V?ьL9 16 @@ F4 A4CB6A9AAO DV;A<I 

B5B?BAB> V є@ABEF9= >B654EA<@ H4DL9@ 6EVI 6<8V6, ; F9@C9D4FGDBN A9 A<:K9 

C?NE 3 ° %). �?O O>VEAB7B 8B84F>B6B7B 64>GG@G64AAO H4DLG 64D9A<I >B654E ;V 

LC<>B@ CVE?O 64>GG@AB7B >GFF9D4 CD< DB5BFV A4 FD<EFGCVAK4FBW 86GI6VAFB6B= 

6<F<E>G64K4 ; E<EF9@BN DB;EV>4KV6 D9>B@9A8GєFьEO CB8DV5AN64F< LC<> A4 

LC<>BDV;JV. *9 ;4CB5V:<Fь ;4E@VK9AAO DB;EV>4KV6 LC<>B@ A9CD46<?ьABW HBD@< 

V DB;@VDV6 V,  A9 CD<;6989 8B ;GC<A>< DB5BF< B5?48A4AAO. 

       �4F97BD<KAB ;45BDBAOєFьEO 6<>BD<EFB6G64F< LCD<J 8?O 6<CGE>G 

CDB8G>JVW, O>4 O6?Oє  A959;C9>G 8?O ;8BDB6'O ?N8<A< V O>4 @B:9 6<>?<>4F< 

CBL>B8:9AAO LCD<J4 (5G8ь-O>9 VAL9 45B 6V8@VAA9 6V8 CD<;A4K9AB7B 

6<>BD<EF4AAO, A4CD<>?48, DB5BF4 ; CDB8G>F4@<, MB @4NFь F9@C9D4FGDG A<:K9 

C?NE 3 ° %, 45B ; DB;@VD4@< L@4FBK>V6 @'OE4 5V?ьL9 16 @@, 45B ; CDB8G>F4@<, 

MB @VEFOFь F69D8V 45B 8G:9 :BDEF>V @4F9DV4?<, F4>V O> >VEF>< V :<?<, є A9 

6V8CB6V8A<@ CD<;A4K9AAO@). �EV DB5BF< CB @BAF4:G, 6EF4AB6?9AAO, 

A4?47B8:9AAO, 9>EC?G4F4JVW F4 F9IAVKAB7B B5E?G7B6G64AAO LCD<J4 CB6<A9A 

;8V=EAN64F< FV?ь>< A46K9A<= V >64?VHV>B64A<= C9DEBA4?. �B DB5BF< A4 LCD<JV 

8BCGE>4NFьEO BEB5<, O>V 6<6K<?< J9 >9DV6A<JF6B V CDB=L?< VAEFDG>F4: ; 

F9IAV>< 59;C9><. 

      #9D98 CBK4F>B@ DB5BF< BC9D4FBD CB6<A9A G64:AB B;A4=B@<F<EO ; 

>9DV6A<JF6B@ CB 9>EC?G4F4JVW, C9DL ;4 6E9 ; 7?46BN «�>4;V6>4 ;4IB8V6 

59;C9><». *9 BEB5?<6B 64:?<6B CD< DB5BF4I, MB CD<6B8OFьEO A4 LCD<JV K4E 

6V8 K4EG (C9D9BEA4M9AAO, F9IB5E?G7B6G64AAO, D9@BAF V F.8.). !9B5IV8AB 

C9DVB8<KAB >BAFDB?N64F< 8BFD<@4AAO BC9D4FBDB@ CD46<? F9IAV>< 59;C9><.  

З@A. �D>. № 8B>G@. #V8C<E �4F4 
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"5E?G7B6GNKB@G C9DEBA4?G >4F97BD<KAB ;45BDBAOєFьEO ABE<F< 6V8>D<F9 8B679 

6B?BEEO, 6V?ьA<= B8O7 V CD<>D4E<, FB@G MB VEAGє A959;C9>4 FD46@G64AAO, 

A4CD<>?48, 6 D9;G?ьF4FV ;4FO7G64AAO 45B ;4EFDO64AAO 6 LCD<JV. !9B5IV8AB 

6<@474F< 6V8 BC9D4FBD4 EG6BDB7B 8BFD<@4AAO F9IAV>< 59;C9>< V CBC9D98:9Aь 

CDB A959;C9><. !4O6A4 A4 LCD<JV VAHBD@4JVO ; 59;C9>< F4 CBC9D98:9AAO CDB 

A959;C9>< CB6<AAV ;46:8< 8B5D9 K<F4F<EO.. 

       ШCD<J 8B;6B?OєFьEO B5E?G7B6G64F< FV?ь>< CE<IVKAB V HV;<KAB ;8BDB6<@ 

C9DEBA4?B@. "EB54@, CD4J9;84FAVEFь O><I B5@9:9A4, A4CD<>?48, 6C?<6B@ 

4?>B7B?N, A4D>BF<>V6, @98<>4@9AFV6 FBMB, ;45BDBAOєFьEO B5E?G7B6G64F<, 

D9@BAFG64F< 45B C9D96VDOF< LCD<J. �V8CB6V84?ьA9 ;4 B5E?G7B6G64AAO LCD<J4 

BEB54 CB6<AA4 A9 8BCGEF<F< CBDGL9AAO FD9FV@< BEB54@< CD46<? F9IAV>< 

59;C9>< F4 9>EC?G4F4JVW LCD<J4. 

        !9 DV8L9 B8AB7B D4;G A4 ;@VAG BC9D4FBDG A9B5IV8AB B7?O84F< LCD<J A4 

A4O6AVEFь 89H9>FV6 45B CBL>B8:9Aь! #B@VK9AV ;@VA<, 6>?NK4NK< ;@VAG 

9>EC?G4F4JV=A<I 6?4EF<6BEF9=, CB6<AAV A974=AB 8B6B8<F<EO 8B 6V8B@4 

6V8CB6V84?ьA<I BEV5. #D< EG@AV64I A9-CB6V?ьAB ;GC<A<F< LCD<J.� 

B5B6'O;>B6B@G CBDO8>G BC9D4FBDG LCD<J4 A9B5IV8AB CV8FD<@G64F< DB5BK<= 

CDBEFVD 5V?O LCD<J4 6 A4?9:AV= K<EFBFV. $B5BF< ; 9?9>FD<KABW K4EF<A< LCD<J4 

8B;6B?OєFьEO 6<>BAG64F< FV?ь>< H4IV6JO@< 9?9>FD<>4@< ; 8BFD<@4AAO@ CD46<? 

9?9>FDB59;C9><. #D< 6<O6?9AAV ;@VA 6 LCD<JV 45B 6 WW DB5BK<I I4D4>F9D<EF<>4I, 

O>V 6V8ABEOFьEO 8B 59;C9><, A9B5IV8AB A974=AB ;GC<A<F< LCD<J V CB6V8B@<F< 

CDB 6<O6?9AV ;@VA< 6V8CB6V84?ьAV= BEB5V. 

  З45BDBAONFьEO 5G8ь-O>V ;@VA< 6 LCD<JV, CD<5G8B6< 8B AьB7B, O>V @B:GFь 

6C?<64F< A4 =B7B HGA>JVBAG64AAO V 59;C9>G, 59; CBC9D98AьB7B 8B;6B?G 

6<DB5A<>4.     

        9.11 �?9>FDB59;C9>4

            

       #D< A9E4A>JVBAB64AB@G 6V8>D<64AAN B5L<6>< 9?9>FDB86<7GAV6 CD< 

DB5BFV LCD<J4, 4 F4>B: CD< 8BF<>4AAV 6IV8AB7B ?4AJN74 7B?B6AB7B 6@<>4K4 

З@A. �D>. № 8B>G@. #V8C<E �4F4 
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QS1 V >B?B8>< )&1 A46VFь CD< 6<@>A9AB@G 7B?B6AB7B 6<@<>4K4 є D<;<> 

GD4:9AAO 9?9>FD<KA<@ EFDG@B@, F4>B: D<;<> 6<A<>4є CD< 8BF<>4AAV 

9?9@9AFV6 , O>V A4IB8OFьEO CV8 A4CDG7BN G 6<C48>G CBL>B8:9AAO V;B?OJVW.  

' VAEFDG>JVW CB 9>EC?G4F4JVW 6>4;4A<= CBDO8B> CDB6989AAO D9@BAFA<I DB5VF 

EC9JV4?ьAB A46K9A<@ C9DEBA4?B@ CD< 6<@>A9AB@G LCD<JV. 

!9E4A>JVBAB64A<= 8BEFGC B5@9:9A<=, 48:9 8BEFGC 8B >?NK4 8?O B5L<6>< 

CB6<A9A 5GF< ;4>D<F<= 6V8 CBEFBDBAAVI BEV5. �4F97BDVO CD<@VM9AAO-8B 

CV86<M9ABW A959;C9><. 

 

       9.12 #B:9:A4 A959;C9>4. �4F97BDVO CD<@VM9AAO. "JVA>4 B5’є>FV6 MB8B WI 

6<5GIBCB:9:BA959;C9><. З4EB5< CDB CBC9D98:9AAO 6<A<>A9AAO CB:9:V 

C9D6<AAV ;4EB5< CB:9:B74EVAAO. #9D6<AAV ;4EB5< CB:9:B74EVAAO. �64>G4JVO  

?N89=. �FD4F< 6B84 A4 CB:9:B74EVAAO.     

    

       #B:9:A4 59;C9>4 CV8CD<є@EF64 4 EF4A CV8CD<є@EF64, CD< O>B@G 

6<>?NK4єFьEO @B:?<6VEFь CB:9:V, 4 G 6<C48>G WW 6<A<>A9AAO 4 

C9D9L>B8:4єFьEO 6C?<6 A4 ?N89= L>V8?<6<I, A959;C9KA<I H4>FBDV6 CB:9:V V 

;459;C9KGєFьEO ;4I<EF @4F9DV4?ьA<I JVAABEF9=. &9D<FBDVO CV8CD<є@EF64 

CB6<AA4 5GF< ;44EH4?ьFB64A4, A9 ;47DB@48:9A4. #D<@VM9AAO B5?48A4A9 

46FB@4F<KABN CB:9:ABN E<7A4?V;4JVєN V ;459;C9KG64F<EO  C9D6<AA<@< 

;4EB54@< CB:9:974EVAAO. �B A<I A4?9:4Fь: 6B7A974EA<><, CB:9:A<= 

VA69AF4D (CB>D<64?4 ; A97BDNKB7B F9C?BV;B?OJV=AB7B CB?BFA4, 7DG5B6B6AOABW 

F>4A<A< 45B CB6EFV, OM<>< ; CVE>B@, 

 5BK>< ; 6B8BN, CB:9:AV 6V8D4, EB6>B6V ?BC4F<); CB:9:A<= VAEFDG@9AF (74><, 

?B@<, EB><D< FBMB). 

�?O CD<@VM9AAO 89 6EF4AB6?9A<= LCD<J >4F97BDVO 3 �. 

   ' D4;V CB:9:V 45B VAL<I A9EF4A84DFA<I E<FG4JV= G CD<@VM9AAV CB6<AAB 

5GF< 864 L?OI< 964>G4JVW ?N89=. *V L?OI< A9 C9D9F<A4NFь CD<@VM9AAO, 89 

DB;@VM9AAV 6<DB5A<JF64 >4F97BDVW  � ;4 6<5GIBA959;C9>BN..!4 CV8CD<є@EF6V 

З@A. �D>. № 8B>G@. #V8C<E �4F4 
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F4>B: DB;@VM9AV CB:9:AV M<F<, OM<>< ; CVE>B@, VEAGє C9DVB8<KA<= 

VAEFDG>F4: V CDB6B8OFьEO A46K4AAO CB CB:9:AV= 59;C9JV. �V8CB6V84?ьA<= ;4 

DBF<CB:9:A<= EF4A A4 CV8CD<є@EF6V 4 7B?B6A<= @9I4AV>, 4 6 J9IG 4 @4=EF9D. 
 

       �?O   59;C9KABW 9>EC?G4F4JVW GEF4AB6>< MB8B CB:9:ABW 59;C9>< 

6<>BAGNFьEO A4EFGCAV 6<@B7<: 

- 8BFD<@4AAO 6EVI K4EF<A GEF4AB6>< D9:<@G DB5BF<  6V8CB6V8AB 

C4ECBDFA<I 84A<I V F9IAB?B7VKAB7B D97?4@9AFG; 

- BEA4M9AAO GEF4AB6>< CD<EFDBO@< 8?O ;4CB5V74AAO   A4>BC<K9AAO 

EF4F<KABW 9?9>FD<><; 

- 8BFD<@4AAO F9D@VAG E6BєK4EAB7B  ;@4MG64AAO 6V8CB6V8A<@< @4EF<?4@<, 

8?O ;4CB5V74AAO CV86<M9AAN F9@C9D4FGD<  CV8L<CA<>V6 (A9 6<M9 60°%);

  

- GEF4AB6?9AAO A4 B5?48A4AAV 7D4A<KA<I  ABD@ ;464AF4:9AAO, L6<8>BEFV 

C9D9DB5><; 

- 6<>?NK9AAO 6B7A96<I DB5VF ; B8ABK4EA<@ DB;5<D4AAO@ B5?48A4AAO;      

- 8BFD<@4AAO E6BєK4EAB7B CDB6989AAO B7?O8V6,    CDBHV?4>F<KAB7B 

6<CDB5G64AAO V C?4AB6B-CBC9D98:G64?ьAB7B D9@BAFG. 

      З474?ьA4 DB;D4IGA>B64 6<FD4F4 6B8< A4 74EVAAO CB:9:V E>?484єFьEO ; 

6<FD4F 6B8< A4 ;B6AVLAє ( 6V8 7V8D4AFV6 ) V 6AGFDVLAє (6V8 6AGFDVLAVI CB:9:A<I 

>D4AV6) 74EVAAO. 

 

        9.13 #DBCB;<JVW CB CB>D4M9AAN G@B6 CD4JV 

 

       �?O FB7B CB>D4M<F< G@B6< CD4JV F4, ;@9AL<F< 6C?<6 L>V8?<6<I H4>FBDV6 

@B:A4 ;4CDBCBAG64F< ;4EFBEB6G64F< EGK4EAV @9FB8< 46FB@4F<;4JVW 6<DB5A<JF64. 

#B>D4M<F< G@B6< E4AVF4DAB-CB5GFB6<I CD<@VM9Aь. З4EFBEB6G64F< AB6VFAV 

;4EB5< >BAFDB?N 6C?<6G A959;C9KA<I H4>FBDV6. 
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                            10. ��%�Д� � &���ЛЬ��� ���Р���      

 

 

        *<6V?ьA4 B5BDBA4 '>D4WA< є 89D:46ABN E<EF9@BN BD74AV6 GCD46?VAAO, 

E<? V ;4EB5V6, MB EF6BDNєFьEO 8?O BD74AV;4JVW V ;459;C9K9AAO ;4I<EFG A4E9?9AAO 

6V8 A4E?V8>V6 A48;6<K4=A<I E<FG4JV= F9IAB79AAB7B, 9>B?B7VKAB7B, CD<DB8AB7B 

F4 6BєAAB7B I4D4>F9DG. 

      ,?OI< @B:?<6B7B ;4D4:9AAO D48VB4>F<6A<@< D9KB6<A4@< C9DEBA4?G F4 

B5?48A4AAO CV8CD<є@EF64. &D4798VO A4 +BDAB5<?ьEь>V= ��% CD<;69?4 8B 

D48VB4>F<6AB7B ;45DG8A9AAO F9D<FBDVW V; 116 D4=BAV6, 12 B5?4EF9= '>D4WA<, A4 

O>V= CDB:<64є 5?<;ь>B 20% 6EьB7B A4E9?9AAO. �?O GEGA9AAO A959;C9>< 

BCDB@VA9AAO A4E9?9AAO CV86<M9A<@< 8B;4@< D48V4JVW CBFDV5A9 CDB6989AAO 

L<DB><I ;4IB8V6 ; BD74AV;4JVW 8B;<@9FD<KAB7B >BAFDB?N A4 F9D<FBDVW '>D4WA< 

V A4E4@C9D98 G D4=BA4I, MB CD<?O74NFь 8B 464DV=ABW ;BA<. "EB5?<64 G6474 8B 

CDB6989AAO 8B;<@9FD<KAB7B >BAFDB?N CD<8V?OєFьEO A4 CV8CD<є@EF64I 

I4DKB6BW F4 C9D9DB5ABW CDB@<E?B6BEFV. 

        !4 F9D<FBDVW '>D4WA< 8VNFь 5 ��%, 89 CD4JNє 16 9A9D79F<KA<I O89DA<I 

D94>FBD<, 2 8BE?V8A<I O89DA<I D94>FBD<, 8VNFь 8 F<E. CV8CD<є@EF6 F4 

BD74AV;4JV= CB 6<8B5G64AAN, C9D9DB5?9AAN F4 FD4AECBDFG64AAN 

D48VB4>F<6A<I D9KB6<A, HGA>JVBAGNFь A4G>B6B – 8BE?V8AV VAEF<FGF<. �EV JV 

GEF4AB6< є D48V4JV=AB A959;C9KAV. &B@G ; B7?O8G A4 @B:?<6VEFь 6<A<>A9AAO 

464DVW A4 J<I GEF4AB64I CBFDV5A9 E6BєK4EA9 CDB7AB;G64AAO @4ELF45V6 

;4D4:9AAO F9D<FBDV= CV8CD<є@EF6 I4DKB6BW CDB@<E?B6BEFV V C?4AG64AAO 

;4IB8V6 MB8B A974=AB7B ;4I<EFG 6<DB5A<KB7B C9DEBA4?G CV8CD<є@EF6 F4 

A4E9?9AAO, MB @9L>4є CB5?<;G 6V8 6D4:4NKBW 8VW D48V4JVW. 
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 $B;DB5. �BEF9A>B �.  

 #9D96VD. �9E984 %.�. 
�BAE.  
 !. �BAFD.  
З46.>4H. �4664 ". . 

З4IB8< ; J<6V?ьABW 
B5BDBA< 

�VF. �>DGLV6 
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         +9D9; 464DVN A4 +��% G 1986 DBJV ;A4KA4 K4EF<A4 F9D<FBDVW '>D4WA< 5G?4 

;45DG8A9A4 D48VB4>F<6A<@< D9KB6<A4@<, 4 BF:9, 6EO E<DB6<A4, MB A48IB8<Fь 

A4 CV8CD<є@EF64  I4DKB6BW CDB@<E?B6BEFV, 7BFB64 CDB8G>JVO F4 6B84, 4 F4>B: 

GEF4F>G64AAO, A4 O>B@G 6<7BFB6?OєFьEO JO CDB8G>JVO, CV8?O74NFь >BAFDB?N ;4 

8BCB@B7BN EC9JV4?ьA<I CD<?48V6. �?O 6<;A4K9AAO C<FB@BW F4 B5’є@ABW 

4>F<6ABEFV 74@@4-6<CDB@VAN64?ьA<I AG>?V8V6 6 I4DKB6<I CDB8G>F4I 

6<>BD<EFB6GNFь CD<?48 %$#-68-01. 

           ' 6<C48>G 6<A<>A9AAO D48V4JV=ABW 464DVW, ;4D4:9AAO A46>B?<LAьB7B 

E9D98B6<M4 IV@VKA<@< BFDG=A<@< D9KB6<A4@< 45B 54>F9DVB?B7VKA<@< 

;4EB54@< B5’є>F< I4DKB6BW CDB@<E?B6BEFV @B:GFь CBC484F< CV8 8VN 

D48VB4>F<6AB7B, IV@VKAB7B F4 54>F9DVB?B7VKAB7B ;4D4:9AAO. *V 6<8< ;4D4:9AAO 

CD<;6B8OFь 8B GD4:9AAO A9;4I<M9AB7B 6<DB5A<KB7B C9DEBA4?G, ;45DG8A9AAO 

F9D<FBDVW, ECBDG8 V CD<@VM9Aь B5’є>F4, FD4AECBDFG, B5?48A4AAO, 

A4CV6H45D<>4FV6, 6B8< F4 7BFB6BW CDB8G>JVW A4 CV8CD<є@EF6V. 

             З @9FBN BFD<@4AAO 84A<I 8?O BJVA>< CD4J9;84FABEFV C9DEBA4?G, 

CD<;A4K9AAO B5EO7G @98<KABW 8BCB@B7< V E4AVF4DABW B5DB5>< ?N89= 6 J9I4 

C9D9854K9AAV EC9JV4?ьABW B5DB5>< F9IAV>< F4 B5?48A4AAO, ;A9;4D4:9AAO 

CDB8G>FV6 I4DKG64AAO, 6B8< V B5’є>F4 6 JV?B@G, A4 CV8CD<є@EF6V             

BD74AV;B6GNFь V CDB6B8OFь 8B;<@9FD<KA<=, IV@VKA<= V 54>F9DVB?B7VKA<= 

>BAFDB?ь. 

            $48V4JV=A4 59;C9>4 A4E9?9AAO 6 G@B64I ;45DG8A9AAO A46>B?<LAьB7B 

E9D98B6<M4 D48VB4>F<6A<@< D9KB6<A4@< ;459;C9KGєFьEO 6 C9DLG K9D7G 

6<>BA4AAO@ 6<@B7 E4AVF4DAB7B ;4>BAB846EF64, O>9 ;B>D9@4 C9D9854K4є 

D48VB@9FD<KA<= >BAFDB?ь ;4 6@VEFB@ $$ G CB6VFDV, ґDGAFV, 6B8V, CDB8G>F4I 

I4DKG64AAO, I4DKB6V= E<DB6<AV. 

             *9= >BAFDB?ь A45G64є 4>FG4?ьABEFV 6 A48;6<K4=A<I E<FG4JVOI 

D48V4JV=A<I 464DV=, O89DA<I 6<5GIV6. !4 CV8CD<є@EF64I I4DKB6BW CDB-

@<E?B6BEFV F4><= >BAFDB?ь 6<>BAGNFь B5'є>FB6V ?45BD4FBDVW, O>V BD74AV;GNFь 

A4 54;V VEAGNK<I 6<DB5A<K<I ?45BD4FBDV=. 
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           �?O D48VB@9FD<KA<I 8BE?V8V6 6V85<D4NFь CDB5< ;45DG8A9A<I B5'є>FV6 

(I4DKB6BW E<DB6<A<, CDB8G>FV6 I4DKG64AAO, 6B8<) 6 @VEJOI A4=5V?ьLB7B 

;45DG8A9AAO, O>V 6<O6?ONFь ;4 8BCB@B7BN D9AF79AB@9FDV6 (A4CD<>?48 �#-5�, 

%$#-68-01 F4 VA.) 

            &4><@ K<AB@, E<DB6<A4, MB CBFD4C<?4 A4 CV8CD<є@EF6B I4DKB6BW 

CDB@<E?B6BEFV CDBIB8<Fь C9D96VD>G A4 A4O6AVEFь G AV= D48VB4>F<6A<I D9KB6<A. 

З4D4:9A4 D48VB4>F<6A<@< D9KB6<A4@< E<DB6<A4 6V85D4>B6GєFьEO. "F:9 A4 

6<IB8V @4є@B 9>B?B7VKAB K<EFV CDB8G>F<. 
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                                    11. �Х�Р��А Д�В�І��Я 

 

 

     "IBDBA4 A46>B?<LAьB7B CD<DB8AB7B E9D98B6<M4 - J9 E<EF9@4 ;4IB8V6, 

ECDO@B64A<I A4 ;459;C9K9AAO 74D@BAV=ABW 6;4є@B8VW EGECV?ьEF64 V CD<DB8< A4 

BEAB6V ;59D9:9AAO, 6V8F6BD9AAO F4 D4JVBA4?ьAB7B 6<>BD<EF4AAO CD<DB8A<I 

D9EGDEV6. 

     �V8IB8< 6<DB5A<JF64 >B654EA<I J9IV6 ; 6<DB5?9AAO@ A4CV6H45D<>4FV6 

CB6'O;4AV ; 6<><84@< 6 4F@BEH9DG L>V8?<6B7B C<?G F4 74;V6, E><84@< G 

6B8B=@< EFVKA<I 6B8, O>V WI ;45DG8ANNFь V BFDGNNFь, CB7VDLGNFь EF4A 7DGAFG. 

     �V?ьLVEFь >B654EA<I J9IV6 @4є E6Bє 7BECB84DEF6B - >BF9?ьAV, MB CD4JNNFь 

A4 6G7V??V, @4;GFV 45B CD<DB8AB@G 74;V. #D< DB5BFV >BF9?ьAV A4 6G7V??V, 6 

4F@BEH9DG 6<><84NFьEO B>E<8 6G7?9JN, B>E<8< 4;BFG, EVDK<EF<= 4A7V8D<8 V 

F69D8V K4EF<A><. 

     �@V4KA<@< >B@CD9EBDA<@< 6<><84єFьEO 4@V4>. "8A4>, O> CD46<?B, DVKA4 

;4CD46>4 IB?B8<?ьA<I GEF4AB6B> 4@V4>B@ A4 @'OEB>B@5VA4F4I C9D96<MGє 

8BCGEF<@V ABD@<.� 474FB ;45DG8A9Aь 84є 8BCB@V:A9 6<DB5A<JF6B. &4> 

@9F4?BDV;4?ьAV 69DEF4F< ;45DG8ANNFь 4F@BEH9DG B>E<8B@ ;4?V;4. 

     � >B654EA<I J9I4I  ;8V=EANNFьEO BK<M9AAO EFVKA<I 6B8 J9IG. #D< 

6<>BD<EF4AAV 6 J9I4I 6B8<, ;45DG8ANNK<, 6BA4 C9D9F6BDNєFьEO A4 EFVKAG 6B8G 

V 6V86B8<FьEO 6 >4A4?V;4JV=AG E<EF9@G. �4;6<K4= 6<DB5A<KV EFVKAV 6B8< CVE?O WI 

BK<EF>< A4 ECBDG84I E><84NFьEO G @VEь>G >4A4?V;4JV=AG @9D9:G. 

�45BDBAOєFьEO E><84F< 6 E<EF9@G >4A4?V;4JVW A4E9?9A<I CGA>FV6 6<DB5A<KV 

EFVKAV 6B8< CDB@<E?B6<I CV8CD<є@EF6, MB @VEFOFь: D9KB6<A<, ;84FAV 

;4E@VKG64F< FDG5<, >B?B8O;V, D9LVF>< 45B 6V8>?484F<EO A4 EFVA>4I FDG5; 

D9KB6<A<, O>V A484NFь DG=AV6AG 8VN A4 @4F9DV4? FDG5 V ECBDG8< >4A4?V;4JVW;  
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L>V8?<6V D9KB6<A< 6 >BAJ9AFD4JVOI, MB C9D9L>B8:4NFь 5VB?B7VKAB@G 

BK<M9AAN EFVKA<I 6B8; A959;C9KAV 54>F9DV4?ьAV ;45DG8ANNKV D9KB6<A<; 

A9DB;K<AAV @4E?4, 4 F4>B: E@B?< V @4;GF; 5VB?B7VKAB 64:>B B><E?NNFьEO 

BD74AVKAV D9KB6<A<; 5VB?B7VKAB «:BDEF>V» CB69DIA96B-4>F<6AV D9KB6<A<; 

;64:9AV V EC?<64NKV D9KB6<A< 6 >BAJ9AFD4JVOI, MB C9D96<MGNFь 500 @7 / ?; 

D9KB6<A<, 8?O O><I A9 6EF4AB6?9AV 7D4A<KAB 8BCGEF<@V >BAJ9AFD4JVW (���). 

     %4AVF4DAB-F9IAVKAV E<EF9@< CV8CD<є@EF6 @'OEABW CDB@<E?B6BEFV 

E>?484NFьEO ; >4A4?V;4JV=A<I @9D9:, E4AVF4DA<I F4 VA:9A9DA<I ECBDG8 8?O 

;5BDG F4 6V86989AAO ; F9D<FBDVW CV8CD<є@EF64 6V8CD4JьB64A<I 6B8, BK<M9AAO 

EFVKA<I 6B8, 4 F4>B: WI ;A9;4D4:9AAO V ;A9L>B8:9AAO. "K<EAV ECBDG8< 

>?4E<HV>GNFь 6 ;4?9:ABEFV 6V8 @VEJO DB;F4LG64AAO V 6<>BD<EFB6G64AB7B 

@9FB8G BK<M9AAO. �4 @VEJ9@ DB;F4LG64AAO 6BA< DB;8V?9AV A4 FD< BEAB6AV 

F<C<: ?B>4?ьAV (J9IB6V); ;474?ьAV (;46B8Eь>V) F4 D4=BAAV (@VEь>V). 

     �B>4?ьAV CD<;A4K9AV 8?O B5DB5>< EFVKA<I 6B8 6V8D4;G CVE?O F9IAB?B7VKA<I 

GEF4AB6B>, B>D9@<I 8V?OAB> V J9IV6. �474?ьAB;46B8Eь>V BK<EAV ECBDG8< - 

;474?ьAV 8?O ;45DG8A9A<I EFVKA<I 6B8 DV;A<I J9IV6 CV8CD<є@EF64, CVE?O A<I 

8BBK<M9AAO EFVKA<I 6B8 CDB6B8<FьEO A4 D4=BAA<I 45B @VEь><I ECBDG84I. !4 

@VEь>V BK<EAV ECBDG8< A48IB8OFь EFVKAV 6B8< ; 89>V?ь>BI CV8CD<є@EF6, 4 F4>B: 

CB5GFB6V.  9FB8< BK<M9AAO EFVKA<I 6B8 CB8V?ONFь A4 @9I4AVKAV, IV@VKAV, 

HV;<>B-IV@VKAV, 5VB?B7VKAV F4 >B@5VAB64AV. $9>B@9A8GєFьEO BK<M9AAO EFVKA<I 

6B8 @'OEB>B@5VA4FV6 ;8V=EANєFьEO 6 FD< EFGC9AV: ?B>4?ьA4, @9I4AVKA4 V 

5VB?B7VKA4. �B>4?ьA4 BK<EF>4 6 5V?ьLBEFV 6<C48>V6 A4?9:<Fь 8B @9I4AVKABW, 

4?9 7B?B6A4 WW @9F4 - 6<FO7 A4 @VEJV GF6BD9AAO 8B@VLB>, CD<84FA<I 8?O 

C9D9DB5>< 45B C9D9L>B8:4NFь ABD@4?ьAV= 9>EC?G4F4JVW >4A4?V;4JV=A<I 

@9D9:. #D< ?B>4?ьABW BK<EF>< 6V88V?ONFь L@4FBK>< @'OE4, :<D, >VEF><, 

L@4F>< ><LB>, 6B?BEEO, M9F<AG V F.C. "EAB6AV ;4EB5< ?B>4?ьABW BK<EF>< 

EFVKA<I 6B8 @'OEB>B@5VA4FV6 - CVE>B?B6><, :<DB?B6><, A46B;BG?B6?N64K4@<, 

>4A4?B6V8EFV=A<><, 89;VAH9>FBD<. 

       9I4AVKA4 BK<EF>4 A9B5IV8A4 8?O CBC9D98:9AAO ;4E@VK9AAO >4A4?V;4JV=A<I  
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FDG5BCDB6B8V6 6V8IB84@< G 69?<>V= >V?ь>BEFV, O>V GE>?48ANNFь CB84?ьLG 

5VB?B7VKAG BK<EF>G (CVEB>, 7AV=, 5V= E>?4, >VEF>4, L9DEFь, CGI, C9DB, K4EF>< 

@'OE4, :<DG). �DV@ FB7B, 5V?ьLVEFь >4A4?V;4JV=A<I 6V8IB8V6 CVE?O 6V8CB6V8ABW 

B5DB5>< @B:9 5GF< GF<?V;B64AB.�<D @B:9 5GF< 6<8V?9A<= ;V EFVKA<I 6B8 

DV;A<@< ECBEB54@<: 6V8EFBN64AAO@ (EC?<64AAO@), H?BF4JVєN (LFGKA9 

A4E<K9AAO 6B8< CB6VFDO@), 9?9>FDBH?BF4JVO, E9C4DG64AAO@.� CDBJ9EV 

5VB?B7VKAB7B BK<M9AAO EFVKAV 6B8< BK<M4NFь 6V8 BD74AVKA<I 8B@VLB>, MB 

;A4IB8OFьEO 6 CV86VL9AB@G, DB;K<A9AB@G V >B?BW8AB@G EF4AV (5G?ь=BA<, >DB6). 

      �VB?B7VKA<= @9FB8 BK<M9AAO ;4EAB64A<= A4 ;84FABEFV DV;A<I 

@V>DBBD74AV;@< 6<>BD<EFB6G64F< 8?O E6B7B DB;6<F>G @VEFOFьEO 6 FBKA<I 6B84I 

5V?><, 6G7?96B8<, EC<DF<, BD74AVKAV ><E?BF<. #D< JьB@G 6 D9;G?ьF4FV 49DB5AB7B 

5VBIV@VKAB7B CDBJ9EG BD74AVKAV ;45DG8A9AAO VAF9AE<6AB B><E?NNFьEO, 

@VA9D4?V;GNFь, 6<C484NFь 6 BE48, V GF6BDNєFьEO CDB;BD4 A9;47AV64NM4O 

DV8<A4, MB @VEF<Fь DB;K<A9A<= ><E9Aь V CD<84FA4 8?O E><84AAO G 6B8B=@<M9. 

      %>GCK9AAO 49DB5A<I @V>DBBD74AV;@V6, MB DB;6<64NFьEO 6 CDBJ9EV BK<EF>< 

EFVKA<I 6B8, A4;<64NFь 4>F<6A<@ @G?B@ 45B 5VB?B7VKABW C?V6>BN. �>F<6A<= 

@G? G 6<7?O8V C?4EFV6JV6 5GDB7B >B?ьBDG 8B5D9 A4DBMGєFьEO 6 EFVKAV= 6B8V 

49DBF9A>V6. $B;6<FB> @G?G DV;>B CBDGLGєFьEO CD< F9@C9D4FGDV E9D98B6<M4 

@9AL9 6-80%, CD< 6<EB>V= >BAJ9AFD4JVW ;45DG8A9Aь, V A4O6ABEFV FB>E<KA<I 

D9KB6<A (CD< D! = 6-8). �VB?B7VKA4 C?V6>4 GF6BDNєFьEO A4 CB69DIAV 

;464AF4:G64?ьAB7B @4F9DV4?G (7D46V=, M95VAь) 5VB?B7VKA<I HV?ьFDV6. "K<M9AV 

EFVKAV 6B8< C9D98 E><84AAO@ G 6B8B=@G ;A9;4D4:GNFь 8?O ;A<M9AAO 

@V>DBBD74AV;@V6. �?O 89;VAH9>JVW 6<>BD<EFB6GNFь DV8><= I?BD, DB;K<A 

I?BDAB7B 64CA4 45B 7VCBI?BD<F A4FDVN, @B:?<64 89;VAH9>JVO EFVKA<I 6B8 

9?9>FDBVE>DB6<@ DB;DO84@< V B;BAB@. 
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ВИС��ВКИ 

 

 

         � 84AV= DB5BFV CDB6989AB ґDGAFB6A<= 4A4?V; F9IAVKA<I DVL9Aь 86BI 

LA9>B6B7B 64>GG@AB7B LCD<J4 �" #"-"#&І 2000-01, CD< O>B@G 5G?B 

DB;D4IB64AB CDB8G>F<6AVEFь, MB 8BDV6ANє  1710к7/7о8 , CV8V5D4AB 
9?9>FDB86<7GA  ; CBFG:AVEFN 7,5 >�F, E9DVW 5�132 6%'2. &4>B: DB;D4IB64AB 

C4EB6G F4 ;4>D<FG J<?VA8D<KAG CDO@B;G5G C9D984KV, 89 6<;A4K9AB WI 

C4D4@9FD<, F4 A484AV VAEFDG>JVW CB @BAF4:G F4 9>EC?G4F4JVW.  "C<E4AB ;4IB8< 

CB BIBDBAV CD4JV, J<6V?ьAV= B5BDBAV F4 BIBDBAV 8B6>V??O. #B>4;4AB F9IAB?B7VN 

6<7BFB6?9AAO CD<:<@G 8?O ;4>DVC?9AAO JV6><. #DB6989AB CBDV6AO?ьA<= 4A4?V; 

F9IAVKA<I DVL9Aь, F4 ;4CDBCBAB64AB @B89DAV;4JVN 64>GG@AB7B LCD<J4 

�" #"-"#&І 8?O CB>D4M9AAO 64>GG@G64AAO  CD< 6<DB5A<JF6V DV;A<I 6<8V6 

>B654E, F4 VAL<I CDB8G>FV6 V; 8DV5AB CB8DV5A9AB7B H4DLG, 8B >BDCGEG 

6<F<E>4K4 ;4 8BCB@B7BN A4E48>< V 74=>< >DVC?9AAO H?4AJO, 6 E9D98<AV O>B7B 

6EF4AB6?N64F< C4FDG5B> >?VCE4FBD4. � E9D98<AV C4FDG5>4 >?VCE4FBD4 

6EF4AB6<F< M9 B8AG  E<EF9@G, O>4 CB>D4MGє CDBJ9E 6<84?9AAO CB6VFDO V; 

H4DLG: FDG54 V; 6EF4AB6?9A<@  EF45V?V;4FBDB@. 
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