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�ABF4JVO 

�8@>1=8FB2> 10B>=>?>4V1=8E  1C;>G=8E 28@>1V2 ?>2’S70=5 7 

28:>@8AB0==S< @V7=>?;0=>2>3> B0 @V7=>?@>DV;P=>3> >1;04=0==S 4;S 

<5E0=V70FVW ?@>F5AV2 >1@>1;5==S B0 B@0=A?>@BC20==S BVAB>28E 703>B>2>: <V6 

@V7=8<8 2840<8 >1;04=0==S.  

 9F4: $>7@>18B8 :><?;5:A >1;04=0==S 4;S 28@>1=8FB20 1C;>G=8E 

28@>1V2, :>=AB@C:FVR 03@530BC 4;S 74V9A=5==S >?5@0FV9 V=B5=A82=>3> 

70<VHC20==S BVAB0 157?5@5@2=8< A?>A>1>< B0 <5E0=V7C20B8 ?@>F5A 

>1@>1;5==S BVAB>28E 703>B>2>:.  

"1’є:B>< 4>A;V465==S є ?@>F5A 70<VHC20==S B0 5:AB@C7VW ?H5=8G=>3> 

BVAB0 B0 >1;04=0==S 4;S 9>3> 74V9A=5==S.  

�AB0=>2;5=>, I> ?@>F5A 70<VHC20==S =091V;PH 5D5:B82=> 

>@30=V7C20B8 157?5@5@2=8< A?>A>1>< V7 70AB>AC20==S< :C;0G:>28E @>1>G8E 

>@30=V2 V=B5=A82=>W 4VW. 

!0<8 AB2>@5=0 B@828<V@=0 <>45;P :0<5@8 BVAB><VA8;P=>W <0H8=8 7 

:C;0G:>28<8 @>1>G8<8 >@30=0<8 B0 ?@><>45;P>20=> ?@>F5A 70<VHC20==S  

BVAB0 2 ?@>3@0<=><C :><?;5:AV FlowVision. 

#@>F5A 5:AB@C4C20==S 307>=0?>2=5=>3> BVAB0 4>A;V465=> =0 

5:A?5@8<5=B0;P=V9 ;01>@0B>@=V9 CAB0=>2FV.  

 !0 >A=>2V B5>@5B8G=8E B0 5:A?5@8<5=B0;P=8E 4>A;V465=P =0<8 

@>7@>1;5=> :><?;5:A >1;04=0==S 4;S 1035BV2, S:89 2:;RG0є BVAB><VA8;P=C 

<0H8=C 157?5@5@2=>W 4VW, S:0 70157?5GCє B@8AB04V9=89 @568< ?@83>BC20==S, 

:0<5@C 4;S 1@>4V==S B0 2C7>; D>@<C20==S 7 4>7C20;P=8<8 5;5<5=B0<8  

$>7@>1;5=0 :>=AB@C:FVS 7<VHC20;P=>1@>48;P=>D>@<C20;P=>3> 

03@530BC 4>72>;Sє ?>є4=0B8 2 >4=><C 03@530BV 157?5@5@2=>W 4VW 45:V;P:>E 

B5E=>;>3VG=8E >?5@0FV9, 0 A0<5: 70<VHC20==S, 281@>46C20==S, 4>7C20==S, 

D>@<C20==S B0 @>7?CH5==S 2 >4=><C 03@530BV. *5 70157?5GCє A:>@>G5==S 

<0H8==>-0?0@0BC@=>W AE5<8, V, 2V4?>2V4=>, 28@>1=8G8E ?;>I ;V=VW, 

A:>@>GCRBPAS 28B@0B8 =0 5:A?;C0B0FVR >1;04=0==S. �?@>20465==S 03@530BC 
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4>72>;Sє 7<5=H8B8 2B@0B8 =0 1@>4V==S B0 71V;PH8B8 28EV4 28@>1V2, :@V< B>3>, 

70 @0EC=>: 7<5=H5==S :V;P:>ABV >1;04=0==S 3 7<5=HCєBPAS V :V;P:VABP 

?@82>4V2 B0 28:>@8AB0==S :V;P:>ABV 5;5:B@>5=5@3VW. 

� :20;VDV:0FV9=V9 @>1>BV ?@54AB02;5=V B0:>6 @>74V;8 7 >E>@>=8 ?@0FV, 

>E>@>=8 4>2:V;;S,  <0@:5B8=3>25 >1ґ@C=BC20==S 2?@>20465==S =>2>3>  

>1;04=0==S.  

�?NKB6V E?B64: BVAB><VA8;P=>W <0H8=8, :C;0G:>28E @>1>G8E >@30=V2, 

5:AB@C4C20==S,  7<VHC20;P=>1@>48;P=>D>@<C20;P=89 03@530B 
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Annotation 

The production of loaf-like bakery products is associated with the use of 

various and multi-purpose equipment for the mechanization of the processing and 

transportation of dough blanks between different types of equipment. It has been 

established that the kneading process is most effectively organized in a continuous 

manner with the use of cam working bodies of intensive action.1. �=0;V7 ?@>F5AC 

?@83>BC20==S BVAB0  B0 >3;S4 VA=CRG>3> >1;04=0==S 4;S 28@>1=8FB20 1035BV2 V 

10B>=V2. 

Purpose: To develop a complex of equipment for the production of bakery 

products, the construction of a unit for carrying out operations of intensive dough 

kneading in a continuous way and to mechanize the process of processing dough 

blanks. 

The object of research is the process of kneading and extrusion of wheat 

dough and equipment for its implementation. 

We have created a three-dimensional model of the dough mixer chamber 

with cam working bodies and modeled the dough kneading process in the 

FlowVision software complex. 

The gas-filled dough extrusion process was investigated on an experimental 

laboratory setup. 

On the basis of theoretical and experimental research, we have developed a 

set of equipment for baguettes, which includes a continuous kneading machine that 

provides a three-stage cooking mode, a fermentation chamber and a forming unit 

with dosing elements. 

The developed design of the mixing-fermenting-forming unit allows you to 

combine several technological operations in one unit of continuous action, namely: 

kneading, fermentation, dosing, forming and loosening in one unit. This ensures a 

reduction of the machinery and equipment scheme, and, accordingly, of the 

production areas of the line, the costs of operating the equipment are reduced. The 

introduction of the unit makes it possible to reduce fermentation losses and 
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increase the output of products, in addition, due to the reduction of the number of 

equipment, the number of drives and the use of electricity are also reduced. 

The qualification work also presents sections on labor protection, 

environmental protection, marketing justification for the introduction of new 

equipment. 

Key words: dough mixer, cam working bodies, extrusion, mixing, 

fermenting and forming unit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

20-1999.� .01.000.�З   �=4. 7<V=. 
 

 

 �0B0 2840==O 
 

 

  �>20 
  UA 

А@:CH 
 9 
 

�%&'# 

"4=0 7 3;>10;P=8E ?@>1;5< ACA?V;P=>3> @>728B:C 3 704>2>;5==S ?>B@51 

=0A5;5==S C ?@>4C:B0E E0@GC20==S 70 =0C:>2> >1ґ@C=B>20=8<8 

DV7V>;>3VG=8<8 =>@<0<8, I> 70157?5GCє 2V4B2>@5==S 9>3> 68BBє4VS;P=>ABV, 

0:B82=C CG0ABP 2 5:>=><VG=><C V A>FV0;P=><C @>728B:C ACA?V;PAB20. 

"A>1;82C @>;P C 28@VH5==V ?@>4>2>;PG>W ?@>1;5<8 2V4V3@0є E0@G>20 
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28=8:0є =5>1EV4=VABP @>7@>1;5==S =>28E, @0=VH5 =02VBP =5 2V4><8E =0H8< 

A?>6820G0< 284V2 ?@>4C:FVW, 7>:@5<0 =87P:>:0;>@V9=>3> E;V10, E;V10 7 
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0:B82=VABP <V:@>>@30=V7<V2. &><C >13@C=BC20==S :>=AB@C:FV9 BVAB><VA8;P=8E 

<0H8= 157?5@5@2=>W 4VW B0 WE ?0@0<5B@V2 @>1>B8, <0RBP 107C20B8AS =0 
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1. �A4?V; CDBJ9EG ;4@VLG64AAO F4 B5DB5?9AAO FVEF4 F4 B7?O8 

EGK4EAB7B B5?48A4AAO 8?O 6<DB5A<JF64 54FBABCB8V5A<I 6<DB5V6 

1.1   #DBJ9E ;4@VLG64AAO, F9BDVO F4 EF48VW CDBJ9EG  
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S:V ?5@5410G0RBP V=B5=A8DV:0FVR ?@>F5AC 70<VHC20==S BVAB0, ?V428I5==S 
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FV;><C.  

�=B5=A82=5 <5E0=VG=5 >1@>1;5==S BVAB0 ?V4 G0A 70<VHC20==S є =091V;PH 

V7 @57C;PB0B82=8E <5B>4V2 >?B8<V70FVW ?@>F5AC 70<VHC20==S  BVAB0 B0 2 

?>40;PH><C 2?;820є =0 ?@>F5A 1@>4V==S є 4>AB0B=V< 4;S >B@8<0==S 

28A>:>S:VA=8E E0@0:B5@8AB8: BVAB0, 4>72>;Sє @53C;R20B8 7<V=C  9>3> 

AB@C:BC@=>-<5E0=VG=8E E0@0:B5@8AB8: B0 ?>:@0I8BP AB@C:BC@C ?>@8AB>ABV 
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' FV;><C B0:8<8 <5B>40<8 =5<>6;82> 4>AS3=CB8 ACBBє28E 7@CH5=P 2 

FP><C ?8B0==V B0 28A>:8E ?>:07=8:V2 S:>ABV 3>B>2>W ?@>4C:FVW. %B2>@5==S 
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4>72>;Sє  4>AS3B8 5D5:BC @V2=><V@=>3> ?5@5<VHC20==S 28EV4=8E @5F5?BC@=8E 
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AC?@>2>46CRBP ?>4V; :><?>=5=BV2.  

%E5<0 ?@>F5AV2, S:V 2V41C20RBPAS ?V4 G0A ?@>F5AC 70<VHC20==S (@8A. 

1.1), ?5@H0 AB04VS 70<VHC20==S A2V4G8BP ?@> ?>G0B>: D>@<C20==S =5>1EV4=>W 
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?@>F5A. #V4 G0A 70<VHC20==S BVAB>20  <0A0 70E>?;Rє 9 CB@8<Cє (?@>F5A 
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A:;04>28<8 1>@>H=0. *V 2;0AB82>ABV 206;82V =0?>G0B:C D>@<C20==S 

AB@C:BC@8 BVAB0. �<VAB FC:@C B0:>6 2?;820є =0 H284:VABP =01@S:0==S 

:@>E<0;R 9 1V;:V2 1>@>H=0. &><C FC:>@, 7024S:8 F8< 2;0AB82>ABS< є 4>1@8< 

?;0AB8DV:0B>@><. �8@8, I> 4>40єBPAS 2 BVAB> 70 @5F5?BC@>R, 287=0G0є 

2A<>:BC20==S 2>48 :>;>W40<8 1>@>H=0. �70є<>4VRG8 7 :@>E<0;5< V 1V;:0<8, 

68@8 CA:;04=RRBP 4>ABC? @V4:>W D078 4> :>;>W4=8E G0AB>:, I> 70157?5GCє 
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<0A8 ?> 2AP><C ?5@5@V7C G0AB>:. �>B>25 BVAB> ?VA;S 70<VHC20==S =0 28E>4V 7 
BVAB>2>W :0<5@8 =0<>BCєBPAS =0 20;, =>65< 7=V<0єBPAS 7 =P>3> B0 
A?@S<>2CєBPAS 2 ?0B@C1>: 4;S 2820=B065==S 12 

� @>73;S=CBV9 :>=AB@C:FVW V=B5=A82=VABP 70<VHC20==S 70;568BP 2V4 7CA8;;S 
?@8;8?0==S BVAB>2>W <0A8 4> <VA8;P=>3> 48A:C, B><C, 2 >A=>2=><C, 287=0G0єBPAS 
B5E=>;>3VG=8<8 ?0@0<5B@0<8: 2>;>3VABR, B5<?5@0BC@>R B0 S:VABR 1>@>H=0, 
:V;P:VABR B0 S:VABR :;59:>28=8 1>@>H=0 B0 =5 @53C;RєBPAS =VS:8<8 ?@8AB@>S<8, 
B><C <0H8=0 =5<0є <>6;82>AB59 4;S C?@02;V==S ?@>F5A><. 

 

\ 

 

 

 

 

 

 

  

 

        

 $8A. 1.4. &VAB><VA8;P=0 <0H8=0 157?5@5@2=>W 4VW �2-)&& 

1 4 4283C=-@54C:B>@; 2 4 <CDB0 4;S 7’є4=0==S; 3 4 5:AF5=B@8: 4;S 
?@82545==S 4>70B>@0; 4 4 @>1>G0 <VA8;P=0 :0<5@0; 5 -  G>B8@8;>?0B52V 48A:8; 
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6 4 ?;>A:V 48A:8; 7 4 <VA8;P=89 20;; 8 4 30;P<V2=V ;>?0BV, ?@8:@V?;5=V 4> 
ABV=>: :0<5@8; 9 4 :@8H:0; 10 4 ?V4H8?=8:>289 2C7>; 7 CIV;P=5==S<;   11 

4 AB0=8=0;    
 "VAB><VA8;ь=4 <4H8=4 Double <Clam Shell= Barrels. 

 �57?5@5@2=89 :><?;5:A Readco - F5 42CEH=5:>289 7<VHC20;P=89 

:><?;5:A 7 :C;0G:>28<8 @>1>G8<8 >@30=0<8, S:89 28:>=Cє DC=:FVW 
>4=>G0A=>3> 7<VHC20==S >4=>3> 01> 45:V;P:>E A8?:8E <0B5@V0;V2 7 
2V4?>2V4=> >4=8< 01> 45:V;P:><0 @V4:8<8 V=3@54Vє=B0<8 B0 CB2>@5==S 
>4=>@V4=>W AC<VHV =0 28?CA:=><C ?0B@C1:C ?@8AB@>R. 

 

 

 

 

 

 

 

 

 

 

 

 

$8A .1.5. �<VHC20;P=89 :><?;5:A Double <Clam Shell= Barrels. 
1 3 4283C= 20 HP; 2 3 @54C:B>@ Right Angle Reducer; � 3 2EV4=89 >B2V@; 

4- 25@E=V9 :>@?CA; 5 3 !86=S ?0=5;P 
 �<VHC20;P=89 :><?;5:A Readco Continuous Processor <>65 

28:>@8AB>2C20B8AS 4;S H8@>:>3> :>;0 ?@>F5AV2: 7<VHC20==S, @>7<8=0==S, 
:@8AB0;V70FVєR. 

"VAB>7<VHC64;ь=89 :><?;9:A VMI (@8A.1.6) 

 %CG0A=V BVAB>7<VHC20;P=V :><?;5:A8 157?5@5@2=>W 4VW, S: ?@028;>, 
:@V< BVAB>7<VHC20GV2, 2:;RG0RBP >1;04=0==S 4;S 4>7C20==S A8?:8E B0 @V4:8E 
V=3@54VєBV2, ?@8AB>AC20==S 4;S @53C;R20==S B5<?5@0BC@=>3> @568<C B0 
?0@0<5B@V2 ?@>F5AC 70<VHC20==S, $>1>GV >@30=8 BVAB><VA8;P=>W <0H8=8 
70157?5GCRBP V=B5=A82=89 ?@>F5A 70<VHC20==S ?H5=8G=>3> BVAB0. 
&VAB>7<VHC20;P=V :><?;5:A8 4>1@5 040?B>20=V 4> 28@>1=8G8E F8:;V2 B0 
70157?5GCRBP ?@>4C:B82=VABP :V;P:0 B>= BVAB0 =0 3>48=C, ?>є4=CRG8 V 
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2?@>20465==S >4=VєW 7 5D5:B82=8E B5E=>;>3V9 4;S 2AVE 5B0?V2 28@>1=8FB20 
E;V10. 

  

 

 

 

 

 

 

 

 

 

$8A. 1.6 &VAB>7<VHC20;P=89 :><?;5:A 157?5@5@2=>W 4VW. 
1 - AB0=8=0; 2 3 4>7C20;P=89 :><?;5:A; 3 3 #C;PB 02B><0B87>20=>3>  
C?@02;V==S ; 4 - @>1>G0 :0<5@0 7 28<V@R20;P=>R 0?0@0BC@>R. 

З@Vшува?ьA<= >B@C?е>с �B@CаAVW Reading Bakery Systems 

(@8A.1.7). К><?4=VW Reading Bakery Systems – є A6VB>68< ;V89@>< 2 30;C7V 
B5E=>;>3V9 157?5@5@2=>3> ?5@5<VHC20==S. *V A8AB5<8 157?5@5@2=>3> 
?5@5<5<VHC20==S Exact 28:>@8AB>2CRBPAS 4;S 28@>1=8FB20 ?5G820, :@5:5@V2, 
?VF8, :>@<C 4;S 4><0H=VE B20@8= B0 E;V1>1C;>G=8E 28@>1V2.  �><?;5:A 
2:;RG0є >1;04=0==S 4;S 4>7C20==S 42V :0<5@8 70<VHC20==S, 2 >4=V9 V7 S:8E 
2AB0=>2;5=> 420 <VA8;P=8E 20;8 7V H=5:>28<8 B0 :C;0G:>28<8 @>1>G8<8 
>@30=0<8 2 A?0@5=V9 F8;V=4@8G=V9 :0<5@V. �0<5@0 ;53:> @>718@0єBPAS 4;S 
>ABC?C 4> @>1>G8E >@30=V2. �0<5@0 ;53:> 70:@820єBPAS B0 35@<5B87CєBPAS. 
+5@57 7’є4=C20;P=89 ?0B@C1>: BVAB>20 <0A0 ?>40єBPAS 2 4@C3C <VA8;P=0 
:0<5@C. *S :0<5@0 7 >4=8< <VA8;P=8< 20;>< B0 @>1>G8<8 >@30=0<8 C 283;S4V 
?0;PFV2 B0 HB8DB0<8, 70:@V?;5=8<8 =0 :>@?CAV :0<5@8. *8;V=4@8G=0 :0<5@0 
B0:>6 ;53:> 2V4:@820єBPAS 4;S >G8I5==S B0 35@<5B8G=> 70:@820єBPAS. 
�820=B065==S BVAB>2>W <0A8 74V9A=RєBPAS =86=V9 G0AB8=V 4@C3>W :0<5@8 B0 70 
4>?><>3>R B@0=A?>@B5@0 ?5@540єBPAS =0 ?>40;PHV AB04VW B5E=>;>3VG=>3> 
?@>F5AC 
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$8A. 1.7. �57?5@5@2=89 BVAB>7<VHC20;P=89 :><?;5:A >1;04=0==S. 
1 3 4283C= 7 G0AB>B=8< ?5@5B2>@R20G5<; 2 - @54C:B>@; 3 3 4>7C20;P=0 

0?0@0BC@0; 4- :>@?CA; 5 3 42>20;P=0 :0<5@0 70<VHC20==S; 6 3 
:0<5@0>AB0B>G=>3> 70<VHC20==S 70<VHC20==S; 7 3 :>=259є@ 4;S 2V42545==S 
BVAB0 7 7<VHC20;P=>W :0<5@8. 

1.4.  9I4AV;B64AV ?VAVW 8?O 6<DB5A<JF64 5G?BKA<I 6<DB5V6 

�VAVO «�BEFB?» (@8A. 1.8) 70AB>A>2CєBPAS 4;S >1@>1;5==S B0 28?V:0==S 

1C;>G=8E V 10B>=>?>4V1=8E 28@>1V2@V7=>W <0A8. �V=VS 2:;RG0є BVAB>?>4V;P=8: 

«%>G0» 1 (?@0FRє 70 >1'є<=< ?@8=F8?><) ?@>4C:B82=VABR 800-2400 HB/3>4 

3>48=C, <0H8=8 4;S >:@C3;R20==S BVAB>28E 703>B>2>: «%01>B8=» 2 V7 

7>2=VH=V< @8D;5=8< :>=CA><, H0D8 ?>?5@54=P>3> 28AB>R20==S 4;S 

@5;0:A0FVW =0?@C65=P 2 >:@C3;5=V9 BVAB>2V9 703>B>2FV 3 2 S:V9 4;S 4578=D5:FVW 

:>;8A>: 2AB0=>2;5=V 4;S C;PB@0DV>;5B>2V ;0<?8 B0 :>=48FV>=5@>< 4 4;S 

@53C;R20==S B5<?5@0BC@=>3> @568<C 2 :0<5@V, 70:0BC20;P=>W <0H8=8 

«�8?020-�V» 5. 

%?5FV0;P=89 <5E0=V7< 6 28@V2=Rє :@>: BVAB>28E 703>B>2>: B0 70 

4>?><>3>R S:>3> 703>B>2:8 C:;040RBPAS 2 :>;8A:8 H0D8 ?>?5@54=P>3> 

28AB>R20==S. 

"AB0B>G=5 28AB>R20==S 2V41C20єBPAS ?@>BS3>< 33-42 E2 2 H0DV 

>AB0B>G=>3> 28AB>R20==S BVAB>28E 703>B>2>: 7. �;S @53C;R20==S 

B5<?5@0BC@8 B0 2>;>3>ABV 2 H0DC ?>40єBPAS ?0@0 ?V4 B8A:>< 0,03-0,05  #0 B0 
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B5<?5@0BC@>R 106 - 110 ° %. 70 =5>1EV4=>ABV BVAB>2V 703>B>2:8 =04@V70RBPAS 

7<>=B>20=8< =04@V7G8:>< &#-2,1 8. �8?V:0==S 28@>1V2 74V9A=RєBPAS 2 ?5GV 7 

:0=0;P=8< FV:;>B5@<VG=8< >1V3@V20==S< &# 2,1 )24 9 ?@>BS3>< 10 - 60 E2. 2 

70;56=>ABV 2V4 0A>@B8<5=BC =0 AVBG0AB><C ?>4C ?;>I5R 50 <2. #VG >A=0I5=0 

42><0 B>?:>28<8 ?@8AB@>S<8, 2 ?5@HC 7>=C ?>40єBPAS ?0@0 4;S 72>;>65==S 

BVAB>28E 703>B>2>:. #VA;S 28?V:0==S 30@SGV 28@>18 >1?@8A:CRBPAS 2>4>R 

?@8AB@>є< 10 B0 =0 B@0=A?>@B5@>< 3>B>2>W ?@>4C:FVW 11?>40RBPAS =0 

>E>;>465==S V ?0:C20==S. 

 

$8A. 1.8. �><?;5:A=>-<5E0=V7>20=0 ;V=iS 4;S 28@>1=8FB20 

10B>=>?>4V1=8E 28@>1V2 «�>AB>;»  

 

�VAVя А2-Х�П (@8A.1.9) @>7@>1;5=0 ':@!��#@>4<0H5< 4;S 

28@>1=8FB20 <5E0=V70FVW 74>1=8E V 4@V1=>HBCG=8E 1C;>G=8E 28@>1V2 <0A>R 

4> 100 3 (@8A. 1.9). 

�V=VS A:;040єBPAS V7 BVAB>3>BC20;P=>3> B0 4>7C20;P=>3> >1;04=0==S, 

4V65?5@5:840G0 1, ?>4V;P=>->:@C3;R20;P=>W <0H8=8 �2-)�1-%9 2, 

D>@<C20;P=>W <0H8=8 BVAB>28E 703>B>2>: �2-)�% 3, <5E0=V7>20=>3> 

C:;040;P=8:0 4 BVAB>28E 703>B>2>: =0 ;8AB8, <5E0=V7>20=>3> ?>A04G8:0 

;8ABV2 5 4> H0D8 28AB>R20==S, :>=25є@=>W H0D8 >AB0B>G=>3> 28AB>R20==S 6, 

2 ;V=VW <5E0=V7>20=0 V >?5@0FVS ?>A04:8 ;8ABV2 =0 AVBG0AB89 ?V4 BC=5;P=>W ?5GV 

8 H;SE>< 2AB0=>2;5==S ?>A04G8:0 7. !0 :V=F52><C 5B0?V ?5@5410G5=0 

CAB0=>2:0 9 4;S >@Vє=B0FVW ;8ABV2 ?VA;S 28?V:0==S, <0H8=0 11 4;S >G8I5==S 

B0 7<0I5==S ;8ABV2, ?V43>B>2:8 4> =0ABC?=>3> F8:;C, 4;S ?>25@=5==S ;8ABV2 

4> <VAFS 7020=B065==S 2AB0=>2;5=> B@0=A?>@B5@ 12, =0:>?8GC20G 13 B0 

B@0=A?>@B5@ 10 4;S 3>B>28E 28@>1V2. 
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�0<VHC20==S BVAB0 2 ;V=VW <>65 74V9A=R20B8AS 2 BVAB><VA8;P=8E 

<0H8=0E ?5@V>48G=>W 4VW 7 ?V4:0B=8<8 4V60<8, B0:>6 4> A:;04C ;V=VW 

2:;RG0RBPAS <0H8=8 4;S ?V4=V<0==S B0 ?5@5:840==S 4V6 4;S 

?5@520=B065==S BVAB0 2 1C=:5@ ?>4V;P=>->:@C3;R20;P=>W <0H8=8. 

 

$8A. 1.9. %E5<0 ?>B>:>2>-<5E0=V7>20=>W ;V=VW �2-)�# 4;S 28@>1=8FB20 

74>1=8E 4@V1=>HBCG=8E 1C;>G=8E 28@>1V2 

�VAVя А2-Х�  @>7@>1;5=0 ':@!��?@>4<0H5< 4;S 28@>1=8FB20 74>1=8E 

4@V1=>HBCG=8E 1C;>G=8E 28@>1V2 <0A>R 0,05-0,06 :3, 2 S:V9 <5E0=V7>20=V 2AV 

B5E=>;>3VG=V >?5@0FVW, 2V4 ?>4V;C BVAB0 H<0B:8 4> >B@8<0==S 3>B>2>W 

?@>4C:FVW (@8A. 1.9). 

�7 ?V4:0B=>W 4V6V BVAB> ?5@5:840єBPAS C 2>@>=:C ?>4V;P=>-

>:@C3;R20;P=>3> 03@530BC 1, 40;V  BVAB>2V 703>B>2:8 =0?@02;SRBPAS 

B@0=A?>@B5@>< A?>G0B:C 2 H0DC ?>?5@54=P>3> 28AB>R20==S 3, ?>BV< 2 

BVAB>D>@<C20;P=C <0H8=C, 0 40;V C:;040;P=8:>< 2, 70157?5GCєBPAS 

?5@V>48G=5 ?>4020==S BVAB>28E 703>B>2>:, =0 B@0=A?>@B5@ D>@<C20;P=>W 

<0H8=8 4. �0 4>?><>3>R B@0=A?>@B5@0-=0:>?8GC20G0 703>B>2:8 ?>40RBPAS 2 

:>=25є@=C H0DC >AB0B>G=>3> 28AB>R20==S 5. �03>B>2:8  ?VA;S 28AB>R20==S 

A?5FV0;P=8< <0=V?C;SB>@>< 6 28:;040RBPAS =0 AB@VG:>289 ?V4 BC=5;P=>W ?5GV 

?;>I5R 25 <2. 

�>B>2V 1C;>G:8 ?>E8;8< ;>B:>< ?>40RBPAS B@0=A?>@B5@><, S:89 ?>40є 

WE 2 1C=:5@ C:;040;P=>W <0H8=8 9, 40;V 2>=8 ;0=FR3>28< 5;520B>@>< ?> 
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?>E8;8E A?CA:0E =0?@02;SRBPAS 4> ?@89<0;P=8E ;>B:V2. -8B 7 C?@02;V==S 

:5@Cє @>1>B>R 2AVE <0H8= B0 <5E0=V7<V2 ;V=VW, S:89 2AB0=>2;5=89 ?>@CG 7 

?VGGR. 

 

$8A. 1.10. �><?;5:A=>-<5E0=V7>20=0 ;V=VS �2-)�  4;S 28@>1=8FB20 

1C;>G=8E 28@>1V2 

�<EAB6>< 8B DB;8V?G: 

�8@>1=8FB2> 10B>=>?>4V1=8E 1C;>G=8E 28@>1V2 ?>2’S70=5 7 

28:>@8AB0==S< @V7=>?;0=>2>3> B0 @V7=>?@>DV;P=>3> >1;04=0==S 4;S 

<5E0=V70FVW ?@>F5AV2 >1@>1;5==S B0 B@0=A?>@BC20==S BVAB>28E 703>B>2>: <V6 

@V7=8<8 2840<8 >1;04=0==S. #@>F5A 70<VHC20==S =091V;PH 5D5:B82=> 

>@30=V7C20B8 157?5@5@2=8< A?>A>1>< V7 70AB>AC20==S< @>1>G8E >@30=V2 

V=B5=A82=>W 4VW. �=B5=A82=VABP ?@>F5AC 70<VHC20==S ґ@C=BCєBPAS =0 

45B0;P=><C 0=0;V7V S:VA=8E ?5@5B2>@5=P. !091V;PH 5D5:B82=8<8 є @>1>GV 

>@30=8 :C;0G:>2>3> B8?C, S:V 74V9A=RRBP >?B8<0;P=89 >I04;8289 2?;82 =0 

BVAB>2C <0AC. 

#V4 G0A @>7@>1;5==S BVAB><VA8;P=>W <0H8=8 157?5@5@2=>W 4VW 4;S 

70<VHC20==S BVAB0 4;S 1C;>G=8E 28@>1V2, 4>FV;P=> 284V;8B8 3>;>2=V 

5:A?;C0B0FV9=V ?>:07=8:8, 4> S:8E 2V4=>ASBPAS: 

• 28B@0B8 ?8B><>W @>1>B8 =0 ?@>F5A 70<VHC20==S; 

• >G8I5==S, @5<>=B B0 5:A?;C0B0FVS; 

• :>=AB@C:FVS @>1>G8E >@30=V2 BVAB><VA8;P=>W <0H8=8; 

• S:VA=V ?>:07=8:8 3>B>2>3> BVAB0. 
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%B04VS >1@>1;5==S  BVAB0 3 >4=0 V7 =09206;82VH8E S:VA=8E ?>:07=8:V2 

3>B>28E E;V1=8E 28@>1V2, S:0 287=0G0є ?8B><89 >1’є<, D>@<0, AB0= ?>25@E=V, 

AB@C:BC@C ?>@8AB>ABV, AB0= ?>25@E=V B0 7>2=VH=V9 283;S4 28@>1C.  

 9F4: $>7@>18B8 :><?;5:A >1;04=0==S 4;S 28@>1=8FB20 1C;>G=8E 

28@>1V2, :>=AB@C:FVR 03@530BC 4;S 74V9A=5==S >?5@0FV9 V=B5=A82=>3> 

70<VHC20==S BVAB0 157?5@5@2=8< A?>A>1>< B0 <5E0=V7C20B8 ?@>F5A 

>1@>1;5==S BVAB>28E 703>B>2>:.  
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2.  9FB8<>4 8BE?V8:9Aь F4 BC<E 9>EC9D<@9AF4?ьA<I GEF4AB6B> 

2.1. "5’є>F 8BE?V8:9Aь 

"1’є:B>< 4>A;V465==S є ?@>F5A 70<VHC20==S B0 5:AB@C4C20==S 

?H5=8G=>3> BVAB0 B0 >1;04=0==S 4;S 74V9A=5==S ?@>F5AV2 70<VHC20==S B0 

>1@>1;5==S. #V4 G0A 4>A;V465=P, BVAB> 3>BC20;8 70 =0ABC?=>R @5F5?BC@>R: 

1. �>@>H=> 28I>3> 30BC=:C ?H5=8G=5 - 5003; 

2. #@5A>20=V 4@V646V - 10 3 

3. %V;P - 7,55 3 

4. *C:>@ 3 15,5 3 

5. ";VS 3 10,2 3 

6. �>40 - 277 <; 

�AV :><?>=5=B8 7206CRBPAS, 4@V646V @>72>4SBPAS G0AB8=>R 2>48 70 

B5<?5@0BC@8 30° %. �0;8H:>20 :V;P:VABP 2>48 7020=B06CєBPAS 2 BVAB><VA8;P=C 

<0H8=C 7 B5<?5@0BC@>R 45° %. #>BV< 7020=B06CRBPAS AV;P, FC:>@, >;VS B0 

4@V646>20 ACA?5=7VS. �0<VHC20;8 BVAB> ?@>BS3>< 20 E2. =0 B@5BV9 H284:>ABV.  

2.2. "C<E 9>EC9D<@9AF4?ьA<I GEF4AB6B> 

�:A?5@8<5=B0;P=5 >1;04=0==S 4;S 70<VHC20==S BVAB0, 2:;RG0є: 

AB0=8=C 1, 7 ?@82>4>< B0 @53C;SB>@>< >15@BV2 2, <VA8;P=>3> @>1>G>3> >@30=C 

5.  

 

$8A.2.1. %E5<0 ;01>@0B>@=>W 

BVAB><VA8;P=>W  <0H8=8: 1 - AB0=8=0; 

2 3 ?@82V4 <0H8=8  7 @53C;SB>@>< 

:V;P:>ABV >15@BV2 <VA8;P=>3> 20;C; 3 - 

?5@5<8:0G H284:>ABV >15@B0==S; 4 3 

:0<5@0 70<VHC20==S; 5 3 <VA8;P=89 

@>1>G89 >@30=; 6 3 DV:AC20;P=0 

:@8H:0; 
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�0<5@0 4;S 70<VHC20==S 4 2AB0=>2;RєBPAS =0 AB0=8=V, 70:@V?;RєBPAS 70 

4>?><>3>R B@8<0GV2, <VA8;P=89 @>1>G89 >@30= 5, 2AB0=>2;RєBPAS 2 :0<5@V =0 

?@82V4=><C 20;C B0 70:@V?;RєBPAS :@8H:>R 6 7 DV:A0B>@><, S:89 >4=>G0A=> 

DV:ACє 4V6C 2 =5@CE><><C AB0=V B0 28ABC?0є 1;>:C20;P=8< <5E0=V7<><. �;S 

;53:>W B0 H284:>W 7<V=8 G0AB>B8 >15@B0==S ?@82V4=>3> 20;C ?@87=0G5=89 

?5@5<8:0G 3.  

� :><?;5:A >1;04=0==S 4;S 4>A;V465==S ?@>F5AC 5:AB@C4C20==S 

4@V646>2>3> BVAB0 2E>48BP F8;V=4@8G=89 :>@?CA 1, :C48 7020=B06CєBPAS 

BVAB> B0 ?@8B8A:0єBPAS ?>@H=5< 8. �>@?CA >A=0I5=89 2>4S=>R A>@>G:>R. � 

=86=P><C 4=8IV :>@?CAC, 2AB0=>2;5=0 <0B@8FS 3, G5@57 :0=0; S:>W 

2V41C20єBPAS 5:AB@C4C20==S 307>=0?>2=5=>3> BVAB0. �0A;V=:>R 4 ?@87=0G5=0 

4;S ?5@5:@8BBS :0=0;C <0B@8FV, 2>=0 @CE0єBPAS 2 =0?@S<=8E 5. �0<5@0 

70:@820єBPAS :@8H:>R 9, 2 S:V9 є ?0B@C1:8 4;S ?V4:;RG5==S <0=><5B@C 6 4;S 

:>=B@>;R20==S 25;8G8=8 B8A:C. � ?0B@C1:C 4;S ?>4020==S AB8A=5=>3> 

?>2VB@S 2AB0=>2;5=> :;0?0= 7. #>2VB@S ?>40єBPAS 2V4 :><?@5A>@0 12. 

#V4B@8<0==S AB0;>W B5<?5@0BC@8 (30° %) 2 2>4S=V9 A>@>GFV 70157?5GCє 

C;PB@0B5@<>AB0B 11. 

 

$8A. 2.2. �><?;5:A >1;04=0==S 4;S 4>A;V465==S ?@>F5AC 5:AB@C4C20==S 

307>=0?>2=5=>3> 4@V646>2>3> ?H5=8G=>3> BVAB0: 1 3 BVAB>20 :0<5@0; 2 - 

A>@>G:0 2>4S=0 7 B5<?5@0BC@>R 30° % ; 3 - <0B@8FS 7 :0=0;>< :@C3;>3> 
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?5@5@V7C; 4 - 70A;V=:0; 5 3=0?@S<=V; 6 - <0=><5B@ 4;S :>=B@>;R 25;8G8=8 

B8A:C 2 :0<5@V; 7- ?0B@C1>: ?>4020==S AB8A=5=>3> ?>2VB@S 7 :;0?0=><; 8 - 

?>@H5=P; 9 3 328=B>20 :@8H:0 @>1>G>W :0<5@8; 10 3 CIV;P=5==S :@8H:8;11 3 

C;PB@0B5@<>AB0B 4;S ?V4B@8<0==S B5<?5@0BC@8 2>48 2 A>@>GFV; 12 - 

:><?@5A>@. 

2.3.  9FB8<>4 CDB6989AAO 9>EC9D<@9AF4?ьA<I 8BE?V8:9Aь 

CDBJ9EG 9>EFDG8G64AAO 8DV:8:B6B7B CL9A<KAB7B FVEF4 

�V4?>2V4=> 4> @5F5?BC@8 70<VHCє<> BVAB> 4;S 4>A;V465==S 2 

BVAB><VA8;P=V9 <0H8=V =0 B@5BV9 H284:>ABV 2?@>4>26 20 E28;8=. �8<V@Rє<> 

B5<?5@0BC@C BVAB0 B0 7206Cє<>. �@>4V==S 2V41C20єBPAS 2 B5@<>AB0BV 70 

B5<?5@0BC@8 30° % 2 72>;>65=><C A5@54>28IV ?@>BS3>< 30 E28;8=. 

#VA;S 1@>4V==S BVAB> 7020=B06Cє<> 2 BVAB>2C :0<5@C, S:0 ?@>3@VB0 70 

@0EC=>: ?>?5@54=P>3> ?V4:;RG5==S A>@>G:8 4> C;PB@0B5@<>AB0BC, 

70:@820є<> :@8H:>R, B0 ?V4’є4=Cє<> H;0=3 7V AB8A=CB8< ?>2VB@S< 2V4 4> 

25;8G8=8 B8A:C 0,2 #0. � :0<5@V BVAB> 28AB>RєBPAS 20 E28;8= 70 7040=>3> 

B8A:C B0 B5<?5@0BC@8. �:AB@C4C20==S ?@>2>48<> 70 FP>3> 6 7=0G5==S B8A:C. 

#V4 G0A 5:AB@C4C20==S DV:ACє<> B@820;VABP ?@5AC20==S 463CB0, 9>3> @>7<V@8 

(4V0<5B@, 4>268=C) B0 <0AC. �;S 4>A;V465=P 28:>@8AB>2C20;8 <0B@8FV 7 

@V7=8<8 4V0<5B@0<8 :0=0;V2 B0 B@820;>ABV 28AB>R20==S BVAB0 4;S 

70157?5G5==S @V7=>W 307>=0?>2=5=>ABV. 

2.4  9FB8<>4 8BE?V8:9AAO F9KVW FVEF4 6 DB5BKV= >4@9DV 6 

CDB7D4@AB@G >B@C?9>EV FlowVision 

�;S V<VB0FV9=>3> <>45;R20==S B@828<V@=>W B5GVW BVAB>2>W <0A8 2 

@>1>G8E 7>=0E BVAB><VA8;P=>W <0H8=8 28:@8AB>2Cє<> ?@>3@0<=89 :><?;5:A 

FlowVision, S:89 2;0A=5 V ?@87=0G5=89 4;S <>45;R20==SB5GVW @V48=8 B0 307V2 

2 B5E=VG=8E V ?@8@>4=8E >1’є:B0E, V 4;S 2V7C0;V70FVW ?>4V1=89 B5GV9 <5B>40<8 

:><?’RB5@=>W 3@0DV:8. 

$>74V; =0C:8 >1G8A;R20;P=>W 3V4@>48=0<V:8 28@VHCє ?@>1;5<C 

<>45;R20==S B5?;><0A>?5@5=5==S 2 @V7=8E >1'є:B0E: B5E=VG=8E V ?@8@>4=8E. 
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"A=>2=8< 70240==S< ���, S:5 28@VHCєBPAS є G8A;>25 28@VH5==S @V2=S=P 

!02'є-%B>:A0, S:V >?8ACRBP 48=0<V:C ?>254V=:8 @V48=8. �>40B:>2> C<>28, S:V 

2@0E>2CRBP @V7=V DV78:>-EV<VG=V 5D5:B8 4>40RBP B>G=>ABV 2V4>1@065==S 

>1’є:B0 <>45;R20==S. %8AB5<0 @V2=S=P, S:V 287=0G0RBP >1’є:B 4>A;V465==S V 

A:;040RBP <0B5<0B8G=C <>45;P B5?;><0A>?5@5=5A5==S.  

$>7@0EC=>: B5GVW BVAB>2>W <0A8 2:;RG0є 2 A515 =0ABC?=V :@>:8, S:V 

28:>=CRBPAS 4>A;V4=8:><: 

 · %B2>@5==S >1;0ABV @>7@0EC=:C (?>1C4>20 35><5B@8G=>W <>45;V 7>=8 

4>A;V465==S) 2 %�#$ B0 V<?>@BC20==S 2V4?>2V4=>W <>45;V G5@57 D>@<0B8 

NASTRAN VRML ANSYS, DEFORM STL, ABAQUS 2 FlowVision. 

 · �87=0G5==S <0B5<0B8G=>W <>45;V. 

 · �87=0G5==S 3@0=8G=8E C<>2. 

 · �87=0G5==S 28EV4=>W @>7@0EC=:>2>W AVB:8 B0 :@8B5@VW2 040?B0FVW 

2V4?>2V4=> 4> @>74V;P=>W 740B=>ABV B0 3@0=8G=8E C<>2. 

 · �87=0G5==S ?0@0<5B@8G=8E <5B>4V2 @>7@0EC=:C. 

 · #@>2545==S @>7@0EC=:C (2 02B>=><=><C D>@<0BV, 157 CG0ABV 

:>@8ABC20G0). 

 · �V4>1@065==S @57C;PB0BV2 @>7@0EC=:C 2 3@0DVG=V9 D>@<V 

("2V7C0;V70FVS") B0 715@565==S 2 D09;8 >B@8<0=8E 40=8E. 

 · "FV=:0 B>G=>ABV @>7@0EC=:V2 <5B>4>< 71V6=>ABV 70 AVB:>R. 

 

#BEF4AB6>4 ;484KV 

�<VB0FV9=5 <>45;R20==S 70 4>?><>3>R ?@>3@0<8 FlowVision, ?@>F5AC 

70<VHC20==S BVAB>2>W <0A8, 2:;RG0RG8 A?>AB5@565==S 70 48=0<V:>R 9>3> 

B5GVW.  

�F4C< @B89?N64AAO CDBJ9EG ;4@VLG64AAO FVEF4 

%F6BD9AAO 79B@9FD<KABW @B89?V 

 $>7@>1;5==S 3d <>45;V <VA8;P=>W :0<5@8.  

 $>7@>1;5==S 3d <>45;V @>1>G>3> >@30=C.  
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І@CBDF DB;DB5?9A<I 79B@9FD<KA<I @B89?9= 6 CDB7D4@G FlowVision 

$>7@>1;5=0 3d <>45;P 7<VHC20;P=>W :0<5@8 V<?>@BCєBPAS 2 ?@>3@0<C 

4;S 4>A;V465==S FLOWVISION.  >45;V @>1>G8E >@30=V2 7020=B06CRBPAS 

G5@57 3V;:C 45@520 ?@5?@>F5A>@0 «(V;PB@8». 

  >45;P :0<5@8 28:>=0=0 2 <0AHB01V 1:1. 

   

$8A.2.2  >45;P @>1>G>W :0<5@8 BVAB><VA8;P=>W <0H8=8 2 @V7=8E 

?5@5@V70E 2 70;56=>ABV 2V4 @>7<VI5==S :C;0G:V2 @>1>G>3> >@30=C <0H8=8. 

�484AAO @4F9@4F<KABW @B89?V 

&VAB> @>73;S40є<> @V48=C, S:0 =5 AB8A:0єBPAS ?V4 G0A ?@>F5AC 

70<VHC20==S, B><C 2818@0є<> <>45;P BC@1C;5=B=>W =5AB8A;82>W @V48=8.  

 >45;P >?8ACєBPAS =0ABC?=8<8 @V2=S==S<8: 

$V2=S==S !02'є-%B>:A0 

 

45 465@5;> S 287=0G0єBPAS S: 

 

�818@0є<> A8AB5<C :>>@48=0B, I> >15@B0єBPAS, B><C A8;8 >15@B0==S 

(�>@V>;VA0 B0 2V4F5=B@>20) 7040RBPAS =0ABC?=8< G8=><: 

 

$V2=S==S 5=5@3VW <0є 283;S4: 
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�484AAO D9B?B7VKA<I 6?4EF<6BEF9= F9KVW FVEFB6BW @4E< 

�;S V<VB0FV9=>3> <>45;R20==S @>73;S40є<> ?@>F5A 70<VHC20==S BVAB0 2 

@>1>G8E :0<5@0E BVAB><VA8;P=>W <0H8=8, S: ?>BV: 2’S7:>W @V48=8, S:0 =5 

AB8A:0єBPAS.  �818@0є<> C 2;0AB82>ABSE 2V:=0 «�5I5AB2> 0» 2:;04:>R 

«#;>B=>ABP» 3CAB8=C A2V6>70<VH0=>3> BVAB0 1200, 0 C 2:;04FV « >;5:C;S@=0S 

2S7:>ABP» 28AB02;Sє<> 1.0. 

�4684AAO 7D4A<KA<I G@B6. 

�@0=8G=V C<>28 7040є<> B@8: «�EV4», «�8EV4» B0 «%BV=:0». 

#0@0<5B@8 4;S «�EV4»: =0ABC?=V 2 ?>;V «&8? 3@0=8FO» 2V4?>2V4=> 

«�E>4/2OE>4», C ?>;V «%:>@>ABP» 7040є<> «!>@<0;P=0S A:>@>ABP». 

�;S C<>28 «�8EV4»: 2 ?>;V «&8? 3@0=8FO» 7040є<> «%2>1>4=O9 

2OE>4=, 2 ?>;SE «%:>@>ABP», «TC@1Q=5@38S» B0 «&C@148AA8?0F8S= 7=0G5==S 

70;8H0є<> 157 7<V= 2V4?>2V4=>: «!C;52>5 402;5=85/2OE>4=, «!C;52>9 ?>B>:= 

B0 «!C;52>9 ?>B>:=. 

�;S C<>28 «%BV=:0»: 2 ?>;V «&8? 3@0=8FO» 7040є<> «%B5=:0», C ?>;V 

«&C@1Q=5@8S» 7040є<> «�=0G5=85 2 SG59:5 @S4>< A> AB5=:>9», C ?>;V 

«&C@148AA8?0F8S» 7040є<> «�=0G5=85 2 SG59:5 @S4>< A> AB5=:>9».  

!0 B>@F528E ?>25@E=SE <>45;V :0<5@8 70<VHC20==S 2:07CRBPAS 

3@0=8G=V C<>28 2E>4C B0 28E>4C, 4;S 1>:>28E ?>25@E>=P V @>1>G8E >@30=V2 

2:07Cє<> C<>2C ABV=:8. 

�484AAO DB;D4IGA>B6BW EVF>< 8?O CBK4F>G DB;D4IGA>G  

#>G0B:>20 AVB:0 ?@S<>:CB=>W D>@<8. �V;P:VABP :><V@>: =0 :>6=V9 7 

>A59 :>>@48=0B 2:07CєBPAS C 2V:=V @540:B>@0 ?>G0B:>2>W AVB:8 - «X-

=0?@02;5=85», «Y-=0?@02;5=85» B0 «Z-=0?@02;5=85». $V2=><V@=> @>71820є<> 

AVB:C =0 <0:A8<0;P=> =5>1EV4=C :V;P:VABP :><V@>:. 

!0<8 28:>@8AB>2CєBPAS 45<>25@AVS ?@>3@0<8 FLOWVISION <0є 

>1<565==S 2 15000 :><V@>:. #V4 G0A @>1>B8 ?@>3@0<8  ?>B@V1=> ?5@52V@SB8 

C<>2C, I>1 4>1CB>: :V;P:>ABV :><V@>: 274>26 >A59 =5 ?5@528IC20;0 15000. 



 

 

 

 
 

 

20-1999.� .01.000.�З   �=4. 7<V=. 
 

 

 �0B0 2840==O 
 

 

  �>20 
  UA 

А@:CH 
 41 
 

   

$8A.2.3 �83;S4 @>7@0EC=:>2>W AVB:8. 

 

�<5VD >DB>G ;4 K4EB@ B5K<E?N64?ьAB7B 4?7BD<F@G.  

�@>: 70 G0A>< 2 70:;04FV „,038= 2V:>=FS „(8:A. H03= 2:07Cє<> 0.3A.  

�4CGE> DB;D4IGA>G. 

�<EAB6>< 8B DB;8V?G: 

"1@0=> B0 >?8A0=> >1’є:B 4>A;V465=P V 287=0G5==V <5B>48 ?@>2545==S 

5:A?5@8<5=BV2. 

�;S 4>A;V465==S ?@>E>465==S ?@>F5AC B5GVW ?H5=8G=>3> BVAB0 2 :0<5@V 

BVAB><VA8;P=>W <0H8=8 ?@8 <5E0=VG=V9 >1@>1FV @>1>G8<8 >@30=0<8, AB2>@5=0 

B@828<V@=0 <>45;P 2 ?@>3@0<V FlowVision. #@>F5A 5:AB@C7VW BVAB0 G5@57 >B2V@ 

<0B@8FV 4>A;V465=> 2 E>4V 5:A?5@8<5=BC =0 5:A?5@8<5=B0;P=><C 5:AB@C45@V. 

� @>74V;V ?@82545=0 ?>AB0=>2:0 7040GV V<VB0FV9=>3> <>45;R20==S 

?@>F5AC B5GVW BVAB0. 
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3. �>EC9D<@9AF4?ьAV 8BE?V8:9AAO CDBJ9EV6 6<DB5A<JF64 
54FBABCB8V5A<I 6<DB5V6 
 

3.1. І@VF4JV=A9 @B89?N64AAO ;4@VEG FVEF4 DB5BK<@< BD74A4@< G 

DB5BKV= >4@9DV 6 CDB7D4@AB@G >B@C?9>EV Flow Vision 

!0<8 @>7@>1;5=0 V<VB0FV9=0 <>45;P ?@>F5AC 70<VHC20==S ?H5=8G=>3> 

BVAB0 :C;0G:>28<8 @>1>G8<8 >@30=0<8 2 7<VHC20;P=V9 :0<5@V 2 ?0:5BV 

?@>3@0<=>3> :><?;5:AC FlowVision, 2 S:V9 7040=V ?>G0B:>2V B0 3@0=8G=V 

C<>28. � @57C;PB0BV ?@>2545=8E @>7@0EC=:V2 >B@8<0=> H0@8 H284:>ABV, 

B8A:C B0 48A8?0FVW 5=5@3VW 2 @>1>GV9 :0<5@V. 

Ш6<8>VEFь F9KVW FVEFB6BW @4E< 6 @VE<?ьAV= >4@9DV 

   

 

$8A. 3.1. �5:B>@8 H284:>ABV @CEC BVAB>2>W <0A8 2 BVAB><VA8;P=V9 :0<5@V. 

�=0;V7 >B@8<0=>3> @57C;PB0BV2 ?>:07Cє, I> 71V;PH5==S H284:>ABV <0A8 

2V41C20єBPAS 2 <VAFSE =01;865==S :C;0G:V2, I> A?@8Sє 5D5:BC 

?5@5<VHC20==S 70 @0EC=>: 7<VI5==S @V7=8E H0@V2 BVAB>2>W <0A8, S:V 

@CE0RBPAS 7 @V7=>R H284:VABR. "4=0: є V B@0=A?>@BC20;P=89 5D5:B S:89 

70;568BP 2V4 H284:>ABV >15@B0==S @>1>G>3> 20;C 7 :C;0G:>28<8   @>1>G8<8 

>@30=0<8, $8A. 3.2. 

,284:VABP @CEC BVAB>2>W <0A8 71V;PHCєBPAS ?> 4>268=V @>1>G>W :0<5@8 

70 >4=>3> @568<C @>1>B8 (G0AB>B8 >15@B0==S 20;C) B0 VAB>B=> 71V;PHCєBPAS 7V 

71V;PH5==S< :V;P:>ABV >15@BV2 <VA8;P=>3> 20;C. �0 71V;PH5==S G0AB>B8 

>15@B0==S 2V4 20 4> 100 >1/E2, ;V=V9=0 H284:VABP @CEC BVAB>2>W <0A8 

71V;PHCєBPAS 2 5-5,5 @07V2. 
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$8A.3.2. ,284:VABP B@0=A?>@BC20==S BVAB0 ?> 4>268=V @>1>G>W :0<5@8 

70 H284:>ABV >15@B0==S @>1>G>3> 20;C 7 :C;0G:>28<8 @>1>G8<8 >@30=0<8: 1- 

20;2 - 40; - 60;4 - 80;5 -  100E2-1. 

�0;56=VABP H284:>ABV @CEC BVAB>2>W <0A8 ?> 4>268=V :0<5@8 <0RBP 

;V=V9=89 E0@0:B5@ 4;S 2AVE 7=0G5=P G0AB>B8 >15@B0==S <VA8;P=>3> 20;C. 

&<E> 6 @VE<?ьAV= >4@9DV 

&8A:, S:89 AB2>@RєBPAS 2 @>1>GV9 :0<5@V :C;0G:>28<8 @>1>G8<8 

>@30=0<8 ?V4 G0A 70<VHC20==S BVAB0 @V7=89 70 25;8G8=>R 2 @V7=8E 7>=0E 

:0<5@8 (@8A 3.3). !091V;PH8E 7=0G5=P B8A: 4>AS30є 2 7>=0E =01;865==S V 

?@>?@0FR20==S BVAB0 :C;0G:0<8. %;V4 2V4<VB8B8, I> 2?;82 :C;0G:>28E 

@>1>G8E >@30=V2 є >I04;828< 4;S BVAB>2>W <0A8 157 @20=8E 7CA8;P B0 

=091V;PH =01;865=89 4> 2?;82C ;R4AP:>W @C:8 ?V4 G0A 70<VHC20==S.  

   

 

$8A.3.3 �V7C0;V70FVS B8A:C 2 <VA8;P=V9 :0<5@V ?V4 G0A V<VB0FV9=>3> 

<>45;R20==S @>1>G8E >@30=V2 C ?@>3@0<=><C :><?;5:AV Flow Vision. 
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&8< =5 <5=H5, 7CA8;;S, 7CA8;;S, S:V 28=8:0RBP, 4>72>;SRBP 

E0@0:B5@87C20B8 ?@>F5A 70<VHC20==S S: V=B5=A82=89.  

$>7?>4V; B8A:C ?> 4>268=V @>1>G>W :0<5@8 =>A8BP ;V=V9=89 E0@0:B5@ 

(@8A.3.4) 

 

$8A.3.4. $>7?>4V; B8A:C 2 @>1>GV9 :0<5@V 2 70;56=>ABV 2V4 :V;P:>ABV 

>15@BV2   :C;0G:V2: 1-100; 2- 80; 3- 60; 4- 20E2-1. 

&8A: ?> 4>268=V @>1>G>W :0<5@8 71V;PHCєBPAS 4;S H284:>ABV 80 B0 100 

>15@BV2 70 E28;8=C, I> A2V4G8BP ?@> <>6;82VABP ?>4020B8 BVAB>2C <0AC 2 

:0<5@C 1@>4V==S ?V4 =04;8H:>28< B8A:><. +0AB>B0 >15@B0==S 2 <560E 4> 60 

>15@BV2 70 E28;8=C =5 70157?5GCє =03=VB0==S BVAB>2>W <0A8 2 :0<5@V 1@>4V==S 

B0 <>6;8289 72>@>B=V9 ?>BV: BVAB>2>W <0A8. �0;56=>ABV 7<V=8 B8A:C 2V4 

:V;P:>ABV >15@BV2 20;C 7 @>1>G8<8 >@30=0<8 =>ASBP ;V=V9=89 E0@0:B5@. 

3.2. �BE?V8:9AAO CDBJ9EG 9>EFDG8G64AAO  74;BA4CB6A9AB7B 
CL9A<KAB7B FVEF4 

�4V9A=5==S ?@>F5AC D>@<C20==S 1C4P 3S:8< A?>A>1>< ?>;S30є 2 

FV;5A?@S<>20=><C 45D>@<C20==V 28EV4=>3> <0B5@V0;C 70 4>?><>3>R 

2V4?>2V4=>3> V=AB@C<5=BC 4;S =040==S 9><C ?>B@V1=>W D>@<8. � 5:AB@C45@=V9 

B5E=VFV B0:8< V=AB@C<5=B>< є <0B@8FS, 0 B>G=VH5 D>@<C20;P=89 :0=0;, 

:>=AB@C:FVS, S:>3> 2?;820є =0 D>@<C B0 ?0@0<5B@8 5:AB@C40BC V, 2V4?>2V4=> 

S:VABP 9>3> ?>25@E=V. #@>F5A 5:AB@C4C20==S 307>=0?>2=5=>3> 4@V646>2>3> 
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BVAB0 287=0G0єBPAS =5=PRB>=V2AP:8< E0@0:B5@>< B5GVW, B><C 4;S =P>3> 

E0@0:B5@=V A?5F8DVG=V 2;0AB82>ABV, S:V ?>2′S70=V 7V 71V;PH5==S< ?>?5@5G=>3> 

?5@5@V7C 463CB0 ?VA;S D>@<C20==S 70 @0EC=>: S28I0 <C=4HBCG=>3> 

@>71CE0==S B0 V=B5=A82=>3> 284V;5==S 2C3;5:8A;>3> 307C 2=0A;V4>: @V7:>3> 

?5@5?04C B8A:C 2V4 =04;8H:>2>3> 4> 0B<>AD5@=>3>, I> 287=0G0B8<5 

?0@0<5B@8 B0 S:VABP 3>B>2>3> ?@>4C:BC. 

3.2.1. �C?<6 69?<K<A< A48?<L>B6B7B F<E>G A4 E9D98AN L6<8>VEFь 

9>EFDG8G64AAO 

�;S 287=0G5==S 2?;82C 25;8G8=8 =04;8H:>2>3> B8A:C =0 ?@>F5A 

5:AB@C4C20==S 281@>465=>3> ?H5=8G=>3> BVAB0, =0<8 ?@>2>48;8AP 

4>A;V465==S =0 5:A?5@8<5=B0;P=><C >1;04=0==V ;01>@0B>@=>3> :><?;5:AC 70 

2V4?>2V4=8E 7=0G5= B8A:C: 0,1& 0,4  #0 B0 @V7=V9 B@820;>ABV 281@>46C20==S 

BVAB0 2 70:@8BV9 BVAB>2V9 :0<5@V. 

%5@54=R H284:VABP BVAB>2>3> 463CB0 287=0G0;8 70 2V4><>R D>@<C;>R: 

 

45      l 3 4>268=0 28?@5AC20=>W 703>B>2:8, < (0.150<); 

Ä 3 B@820;VABP ?@5A>2C20==S, A. 

!0<8 ?>1C4>20=V 70;56=>ABV A5@54=P>W H284:>ABV 5:AB@C4C20==S 

BVAB>2>3> 463CB0 2V4 25;8G8=8 B8A:C B0 @V7=>3> 2<VABC 307>2>W D078 (@8A.3.1). 

�=0;V7 >B@8<0=8E :@828E A2V4G8BP ?@> B5, I> H284:VABP ?@5AC20==S 

BVAB>2>3> 463CB0   7 ?@0:B8G=> =C;P>28< 2<VAB>< 307>2>W D078 (157 

28:>@8AB0==S 4@V646V2) :@820 1, 2 4>A;V465=><C V=B5@20;V 7<V=8 B8A:C 

?@5AC20==S, <0965 ;V=V9=> 71V;PHCєBPAS 7V 71V;PH5==S< 25;8G8=8 B8A:C 

?@5AC20==S 2 <560E 0,1&0,4  $0.  ' @07V =0A8G5==S BVAB>2>W <0A8 307>< 

(:@82V 2 - 6) 2V41C20єBPAS 2V4E8;5==S 40=>W 70;56=>ABV 2V4 ;V=V9=>W. �;5 

70;8H0єBPAS B5=45=FVS: 70 71V;PH5==S 2<VABC 2C3;5:8A;>3> 307C 2 BVAB>2V9 

<0AV -  71V;PHCєBPAS V A5@54=S H284:VABP ?>B>:C 5:AB@C40BC. *5 ?>SA=RєBPAS 

B8< I>, 284V;5==S 2C3;5:8A;>3> 307C 2 @57C;PB0BV ?04V==S B8A:C 4> 
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0B<>AD5@=>3> 2 <><5=B 28E>4C 463CB0 V7 D>@<C20;P=>3> :0=0;C ?@82>48BP 

4> 71V;PH5==S A5@54=P>W H284:>ABV ?@5AC20==S. �1V;PH5==S 307>28E ?CE8@FV2 

A?@8Sє 71V;PH5==R B0=35=FV0;P=>W A:;04>2>W H284:>ABV, I> 2 FV;><C 

?@82>48BP 4>  71V;PH5==S A5@54=P>W H284:>ABV ?>B>:C 5:AB@C40BC.  
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$8A. 3.5 �@0DV: 70;56=>ABV A5@54=P>W H284:>ABV 28?@5AC20==S BVAB>2>3> 

463CB0 2V4 2<VABC 307>2>W D078 B0 B8A:C: 1 - 0; 2 - 8.6; 3 - 23; 4 - 36; 5 - 42; 6 - 

46%. 

"4=0:, 70 2<VABC 307>2>W D078 28I5 40%, I> 284=> =0 :@828E 5,6, 2<VAB 

307>2>W D078 є =04<V@=8<, 0 7=0G=89 3@04Vє=B 7=865==S B8A:C 0,3&0,4  #0 

?@872>48BP 4> 2B@0B 307>2>W D078 G5@57 @C9=0FVR 307>28E ?CE8@FV2, B8A: 

2A5@548=V =8E, ?5@528ICє <56C <VF=>ABV ABV=>: B0 A8;C ?>25@E=52>3> =0BS3C, 

I> AC?@>2>46CєBPAS =5@53C;S@=VABR ?>B>:C B0 ?>3V@H5==S< AB0=C ?>25@E=V 

5:AB@C4>20=>3> 463CB0. �0 <5=H>3> 3@04Vє=BC B8A:C 0,1&0,25  #0 FV;VA=VABP 

307>28E :><V@>: ?>@CHCєBPAS 2 <5=HV9 <V@V, 2V41C20єBPAS 7;820==S >:@5<8E 

?CE8@FV2 V, 2=0A;V4>: FP>3> ?@>F5AC A?>AB5@V30єBPAS 1V;PH :@C?=0 ?>@8ABVABP 

<’S:CH:8 3>B>2>3> ?@>4C:BC, <>6CBP CB2>@R20B8AS ?CAB>B8 2A5@548=V 

BVAB>2>3> 463CB0. !0 H284:VABP 5:AB@C4C20==S B0:>6 >GV:C20=> 2?;820є V 
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25;8G8=0 ?5@5?04C B8A:C ?@5AC20==S: G8< 1V;PH5 7=0G5==S ?5@5?04C B8A:C, 

2V4?>2V4=> B8< 1V;PH5 7=0G5==S A5@54=P>W H284:>ABV BVAB>2>3> ?>B>:C.  

�@82V 1&.4, S:V >?8ACRBP ?0@0<5B@8 D>@<C20==S 157 @C9=C20==S 

AB@C:BC@8 BVAB>2>3> 463CB0 <0B5<0B8G=> <>6=0 >?8A0B8 @V2=S==S< 284C: 

 

45 n,: – F5 :>5DVFVє=B8 @V2=S==S, S:V 70;560BP 2V4 2<VABC 307>2>W D078 2 

BVAB>2V9 <0AV.  8 287=0G8;8 2V4?>2V4=V @V2=S==S V F8E :>5DVFVє=BV2 @8A.3.2. 
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$8A. 3.6. �@82V 70;56=>AB59 :>5DVFVє=BV2 К (;V=VS 1) B0 n (;V=VS 2) 2V4 

2<VABC 307>2>W D078. 

&0:8< G8=><, @V2=S==S 70;56=>ABV A5@54=P>W H284:>ABV ?>B>:C BVAB0 

G5@57 D>@<C20;P=89 :0=0; 2V4 25;8G8=8 B8A:C 5:AB@C4C20==S <0є 283;S4: 

 

&0:8< G8=><, 2 @57C;PB0BV 5:A?5@8<5=B0;P=8E 4>A;V465=P 2AB0=>2;5=>, 

I> 7V 71V;PH5==S 2<VABC 307>2>W D078 4> 40%, 71V;PHCєBPAS 2 5 @07V2 

H284:VABP 28?@5AC20==S 2 ?>@V2=S==V 7 BVAB>< 157 28:>@8AB0==S 4@V646V2 C 

2AP><C 4V0?07>=V 20@VR20==S B8A:C, I> <>6=0 ?>SA=8B8 7<5=H5==S< 

2’S7:>ABV BVAB0 70 22545==S 307C. 
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3.2.2. �@VA4 8V4@9FDG EHBD@B64AB7B FVEFB6B7B 8:7GF4 F4 >B9HVJVєAF4 

DB;L<D9AAO 6V8 74;BA4CB6A9ABEFV FVEF4  

$>7?CH5==S BVAB>2>W 703>B>2:8 70 AC<VI5==S ?@>F5AV2 D>@<C20==S V 

@>7?CH5==S =0725<> @>7?CH5==< 2 48=0<VG=8E C<>20E =0 2V4<V=C 2V4 

B@048FV9=>3> 28AB>R20==S (@>7?CH5==S 2 AB0B8G=8E C<>20E). #V4 G0A FP>3> 

?@>F5AC 2=0A;V4>: 7<V=8 B8A:C: 2V4 B8A:C ?@5AC20==S 4> 0B<>AD5@=>3>, 

2V4<VG0є<> 7=0G=5 71V;PH5==S 9>3> 4V0<5B@0.  

�>A;V465==S ?@>2>48;8 7 <0B@8FS<8 @V7=>3> 4V0<5B@C D>@<C20;P=>3> 

:0=0;C 6, 10, 12, 15 << 70 >4=0:>2>W 4>268=8 :0=0;C - 4,2<<. �>5DVFVє=B 

@>7H8@5==S ?>:07Cє 2V4=>H5==S 4V0<5B@C AD>@<>20=>3> 463CB0 ?VA;S 

5:AB@C4C20==S 4> 4V0<5B@C :0=0;C <0B@8FV. 

$57C;PB0B8 ?@>2545=8E 4>A;V465=P 70;56=>ABV :>5DVFVє=B0 @>7H8@5==S 

2V4 4V0<5B@0 :0=0;C D>@<C20;P=>W <0B@8FV 70 >?B8<0;P=>3> 2<VABC 307>2>W 

D078 45 % B0 B8A:C 5:AB@C4C20==S 0,2  #0 ?@54AB02;5=V C 283;S4V 3@0DV:C 

@8A.3.7. 

   

1,5

1,7

1,9

2,1

2,3

2,5

2,7

5 7 9 11 13 15 17

d,мм

К@

 

$8A.3.7. �?;82 4V0<5B@C :0=0;C <0B@8FV =0 :>5DVFVє=B @>7H8@5==S  

  

� 4>A;V465=><C 4V0?07>=V 7=0G5=P 4V0<5B@C :0=0;C  70;56=VABP 

:>5DVFVє=B0 @>7H8@5==S (@8A.3.7) =>A8BP ;V=V9=89 E0@0:B5@: ABC?V=P 

@>7H8@5==S BVAB>2>3> 463CB0 7V 71V;PH5==S< 4V0<5B@C :0=0;C D>@<C20;P=>W 
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7@>AB0є 70 =>@<0;P=>W A:;04>2>W 71V;PH5==S 4V0<5B@C 307>28E ?CE8@FV2 B0 70 

WE @0EC=>: :V;P:>ABV ?V4 G0A 28E>4C 463CB0 V7 D>@<C20;P=>3> :0=0;C B0 

<8BBє2>3> ?04V==S B8A:C, >:@V< B>3>, 7<5=HCєBPAS ?;>I0 ?>25@E=V B5@BS <V6 

ABV=:0<8 :0=0;C B0 BVAB><, 2=0A;V4>: 71V;PH5==S 4V0<5B@C 463CB0 2V4=>A=> 

2AP>3> >1’є<C.  

�;S @53C;R20==S =0:>?8G5==S @V7=>W :V;P:>ABV 307C 4;S 4>A;V465==S 

2?;82C =0 ?@>F5A 5:AB@C4C20==S 7<V=R20;8 B@820;VABP 1@>4V==S BVAB0 2 

70:@8BV9 :0<5@V.  

�=0;V7CRG8 >B@8<0=V @57C;PB0B8 (@8A.3.8), <>6=0 A:070B8, I> :@82V 

70;56=>ABV :>5DVFVє=B0 @>7H8@5==S 2V4 :V;P:>ABV 307>2>W D078 >?8ACєBPAS 

AB5?5=528< @V2=S==S<, 4;S @>73;S=CB8E <0B@8FP. 
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$8A 3.8. �<V=0 :>5DVFVє=B0 @>7H8@5==S 2 70;56=>ABV 2V4 :V;P:>ABV 

307>2>W D078 70 4V0<5B@C >B2>@C :0=0;C <0B@8FP:1 36;2 310;3 312;4 3 15 <<. 

      

�0 ?V428I5=>3> 2<VABC 307>2>W D078 2 BVAB>2V9 <0AV ?@>AB>@>20 

AB@C:BC@0 BVAB0 7<V=RєBPAS, 5D5:B82=0 2’S7:VABP <0A8 7=86CєBPAS. "A:V;P:8 

2=0A;V4>: 2V4 28A>:>W H284:>ABV 45D>@<0FVW 48A?5@A=>W :>;>W4=>W A8AB5<8 7 
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2’S7:>-?@C6=8<8 2;0AB82>ABS<8, G0AB8=0 72’S7:V2, @C9=CRBPAS, B0 =5 

2AB830RBP 2V4=>28B8 7@C9=>20=V 72’S7:8 V =0 28E>4V 7 D>@<C20;P=>3> :0=0;C 

5:AB@C45@0 BVAB>289 463CB «281CE0є», B>1B> 7=0G=> 71V;PHCєBPAS 9>3> 

4V0<5B@ 2 ?>@V2=S==V 7 4V0<5B@>< D>@<C20;P=>3> :0=0;C <0B@8FV. &0:0 

?>254V=:0 E0@0:B5@=0 4;S =5=PRB>=V2AP:>3> <0B5@V0;C. "4=0:, =0 

@>7H8@5==S 4V0<5B@C 2?;820є B0:>6 2<VAB 307>2>W D078, B0 71V;PH5==S< 

4V0<5B@C 307>28E ?CE8@V2 B0 71V;PH5==S WE :V;P:>ABV 70 @0EC=>: 284V;5==S 

2C3;5:8A;>3> 307C G5@57 ?04V==S B8A:C 4> 25;8G8=8 0B<>AD5@=>3>. 

�1V;PH5==S 2<VABC 307>2>W D078 2 BVAB>2V9 <0AV 2V4 5 4> 42 % 4V0<5B@ 

28?@5A>20=>3> 463CB0 71V;PHCєBPAS =0 35 %. 

 

3.2.3. �<;A4K9AAO 6C?<6G HBD@< HBD@G64?ьAB7B >4A4?G A4 

C4D4@9FD< FVEFB6B7B 8:7GF4 

 

�C?<6 BHBD@?9AAO >GF4 6IB8G 6 HBD@G64?ьA<= >4A4? 

!0<8 282G5=> 2?;82 >D>@<;5==S 7>=8 2E>4C 2 D>@<C20;P=89 :0=0; 4;S 

FP>3> 28:>@8AB>2C20;8 <0B@8FV 7 @V7=8< 7=0G5==S :CB0 2E>4C 2 

D>@<C20;P=89 :0=0;: 20°,35°,65°,90° (@8A. 3.5). 

�V 71V;PH5==S< 2<VABC 307>2>W D078 2 BVAB>2V9 <0AV 70 2AVE 7=0G5=P :CB0 

2E>4C 2 D>@<C20;P=89 :0=0; :>5DVFVє=B @>7H8@5==S 71V;PHCєBPAS. "B@8<0=0 

70;56=VABP ;V=V9=>3> E0@0:B5@C (@8A.3.9). 

�>=CA=0 D>@<0 2E>4C 2?;820є =0 :>5DVFVє=B @>7H8@5==S BVAB>2>3> 

463CB0, F5 <>65<> ?@>A;V4:C20B8 =0 ?V4AB02V 70;56=>AB59, ?@54AB02;5=8E 

@8A.3.9: :>5DVFVє=B @>7H8@5==S 70 71V;PH5==S 7=0G5==S :CB0 2E>4C 2 :0=0; 

A?>G0B:C 7@>AB0є B0 4>AS30є A2>єW <0:A8<0;P=>W 25;8G8=8 2 <560E 7=0G5=P 

70-80°, 0 ?>BV< 7<5=HCєBPAS. 
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$8A.3.9. �<V=0 :>5DVFVє=B0 @>7H8@5==S 2V4 2<VABC 307>2>W D078 4;S 

7=0G5=P 25;8G8=8 :CB0 2E>4C: 1 320;2 335;3 390; 4 365°. 

                     

1

1,1

1,2

1,3

1,4

1,5

0 20 40 60 80 100

кGF

К@


,ñ

0

@К

 

$8A.3.10. �<V=0 :>5DVFVє=BC @>7H8@5==S 2V4 25;8G8=8 :CB0 2E>4C 2 

D>@<C20;P=89 :0=0; 

�>A;V465==S<8 2AB0=>2;5=>, I> 70;56=VABP :>5DVFVє=B0 @>7H8@5==S 

BVAB>2>3> 463CB0 2V4 >D>@<;5==S :>=CA=>ABV :CB0 2E>4C <0є >?B8<0;P=5 
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7=0G5==S - 70&80 °, F5 2V@>3V4=> ?>SA=RєBPAS ?5@V>4>< @5;0:A0FVW BVAB0, 0 

A0<5 B@820;VABP ?5@51C20==S 2 D>@<C20;P=><C :0=0;V 7 1V;PH8< :CB>< 2E>4C 

є 4>AB0B=V< 4;S 2V4=>2;5==S 28A>:><>;5:C;S@=8E A?>;C: ?VA;S 7<V==8E 

45D>@<0FV9 =0 2E>4V, I> ?@82>48BP 4> 7=SBBS =0?@C65=P, 2V4=>2;5==S 

AB@C:BC@8 BVAB>2>W <0A8 B0 ?5@5>@Vє=B0FVW <>;5:C;.  �EV4 2 :0=0; <0B@8FV 

283>B>2;SB8 ?V4 ?@S<8< :CB>< =5 є 4>FV;P=8<, G5@57 71V;PH5==S =0?@C65=P 

B0 7=0G=>W 2B@0B8 5=5@3VW ?>B>:C. ' 28?04:C 7<5=H5==S :CB0 2E>4C, 

2V4?>2V4=> 71V;PHCєBPAS 7030;P=0 4>268=0 D>@<C20;P=>3> :0=0;C V 

2B@0G0єBPAS 5=5@3VS ?>B>:C BVAB>2>W <0A8.  

 

  �C?<6 DB;L<D9AAO >4A4?G A4 6<IB8V  

&5>@5B8G=8<8 4>A;V465==S<8 2AB0=>2;5=>, I> 206;82>R A:;04>2>R є 

V >D>@<;5==S 7>=8 28E>4C V7 D>@<C20;P=>3> :0=0;C 4;S D>@<C20==S 

BVAB>2>3> 463CB0.  �?;82 7>=8 28E>4C V7 D>@<C20;P=>3> :0=0;C 4>A;V46C20;8 

7 28:>@8AB0==S< <0B@8FP 7 @V7=8< 7=0G5==S< :>=CA=>ABV =0 28E>4V.  0B@8FV 

283>B>2;S;8 >4=0:>2>W 4>268=8, 0;5 7<V=R20;8 :V=F5289 4V0<5B@, V, 

2V4?>2V4=> >B@8<0;8 @V7=89 :CB @>7H8@5==S =0 28E>4V V7 D>@<C20;P=>3> 

:0=0;C. "4=>G0A=> 283>B>2;S;8 <0B@8FV 7 >4=0:>28< 28EV4=8< 4V0<5B@><, B0 

@V7=8< :CB>< 28E>4C V, 2V4?>2V4=>, @V7=>W 7030;P=>W 4>268=8.  

#V4 G0A ?;8=C BVAB0 :0=0;V 7 @>7H8@5==S< =0 28E>4V <5=H>R <V@>R 

2;820є 2<VAB 2C3;5:8A;>3> 307C =V6 @>7H8@5==S D>@<C20;P=>3> :0=0;C 2 7>=V 

28E>4C =0 :>5DVFVє=B @>7H8@5==S 463CB0 (@8A. 3.11). %;V4 2V4<VB8B8, I> 

>D>@<;5==S 7>=8 28E>4C <0є 287=0G0;P=5 7=0G5==S 2 35><5B@VW :0=0;C =0 

D>@<C20==S 4V0<5B@C, ?>25@E=V B0 AB0=C ?>@8AB>ABV 3>B>2>3> 28@>1C. � 

:0=0;V 7 @V7=8< :CB>< 28E>4C (4;S 9>3> >FV=:8 @>7@0ECє<> B0=35=A :CB0) 

7=0G5==S :>5DVFVє=B0 @>7H8@5==S 4>A8BP =5?>30=> >?8ACєBPAS >4=VєR 

:@82>R.  
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$8A.3.11. �0;56=VABP :>5DVFVє=B0 @>7H8@5==S 2V4 B0=35=A0 :CB0 28E>4C. 

 

�V 71V;PH5==S< B0=35=A0 :CB0 28E>4C 7=0G5==S :>5DVFVє=B0 @>7H8@5==S 

7@>AB0RBP B0 4>AS30RBP <0:A8<0;P=>3> 7=0G5==S 70 25;8G8=8 B0=35=AC 0.25-

0,35.  

� A5@54=V9 4V0<5B@ 5:AB@C40BC 287=0G0єBPAS 2V4=>A=8< @>7H8@5==S< =0 

28E>4V D>@<C20;P=>3> :0=0;C (@8A.3.12), S:5 ?>:07Cє =0A:V;P:8 28EV4=89 

4V0<5B@ 5:AB@C40BC 1V;PH89 4V0<5B@C D>@<C20;P=>3> :0=0;C.  

"B@8<0=V 70;56=>ABV A5@54=P>3> 4V0<5B@C 463CB0 7 4>1@5 28@065=8< 

<0:A8<C<>< 4;S 7=0G5=P 2V4=>A=>3> @>7H8@5==S 2 <560E 1,5 3 1,7. �;5 

=091V;PH>3> 7=0G5==S 4V0<5B@C <>65<> 4>AS3B8 70 2<VABC 307>2>W D078 -  40 

%. "4=0:, ?>40;PH5 71V;PH5==S 4V0<5B@C 28EV4=>W 7>=8 7<5=H8BP A5@54=V9 

4V0<5B@ 463CB0. 
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$8A.3.12. �<V=0 A5@54=P>3> 4V0<5B@C 463CB0 2 70;56=>ABV 2V4 2V4=>A=>3> 

@>7H8@5==S :0=0;C B0 2<VABC 307>2>W D078: 1-25,7;2-33,6;3-40,7;4-41,8%.  

$>7H8@5==S :0=0;C =0 28E>4V, 7<V=Rє V A5@54=R H284:VABP ?>B>:C 

(@8A.3.13). �;S 2AVE 7=0G5=P 2V4=>A=>3> @>7H8@5==S 71V;PH5==S 2<VABC 

307>2>W D078 71V;PHCє A5@54=R H284:VABP ?>B>:C. "4=0:, 3@04Vє=B 7<V=8 

H284:>ABV 1V;PH89 70 2V4=>A=>3> @>7H8@5==S D>@<C20;P=>3> :0=0;C 0,2-0,3, 

=0ABC?=5 71V;PH5==S 7=0G5=P ?@82>48BP 4> 7<5=H5==S. )0@0:B5@ >B@8<0=8E 

70;56=>AB59 0=0;>3VG=89 4;S 2AVE 7=0G5=P 2<VABC 307>2>W D078. 

1
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$8A. 3.13. �<V=0 A5@54=P>W H284:>ABV ?>B>:C G5@57 :0=0; 2V4 9>3> 

2V4=>A=>3> @>7H8@5==S B0 2<VABC 307>2>W D078:1-25,7;2-33,6;3-40,7;4-41,8%.  
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 �<EAB6B> ;4 DB;8V?B@: 

�:A?5@8<5=B0;P=8<8 4>A;V465==S<8 2AB0=>2;5=>:  

 :>5DVFVє=B @>7H8@5==S BVAB>2>3> 463CB0 <5=H5 70;568BP 2V4 2<VABC 

307>2>W D078 2 BVAB>2V9 <0AV, 0 1V;PH5 7=0G5==S <0є @>7H8@5==S :0=0;C =0 

28E>4V;  

 70 71V;PH5==S 2V4=>A=>3> @>7H8@5==S :0=0;C 7@>AB0є V 4V0<5B@ 463CB0 

4> 45S:>3> A2>3> <0:A8<0;P=>3> 7=0G5==S 70 2V4=>A=>3> @>7H8@5==S 1,5 3 

1,7;  

71V;PH5==S :V;P:>ABV 307>2>W D078 BVAB>2>W <0A8, ?@82>48BP 4> 

7@>AB0==S V A5@54=P>W H284:>ABV ?>B>:C. 

#@>2545=V 4>A;V465==S 4>72>;SRBP AD>@<C20B8 28<>38 4> 7>=8 

28E>4C: 

- >D>@<;5==S :0=0;C =0 28E>4V 4>FV;P=> @>18B8 ?;02=8<; 

- 2V4=>A=5 @>7H8@5==S 4> 4V0<5B@C D>@<CRG>3> :0=0;C 7>=8 28E>4C 

28:>=C20B8 2 <560E 1,5&1,7; 

- B0=35=A :CB0 28EV4=>W 7>=8 <0є AB0=>28B8 0,2&0,3; 

- 4>268=0 :0=0;C 2 <560E 7>=8 @>7H8@5==S - 2 <560E 2,5-3 25;8G8=8 

4V0<5B@C A0<>3> :0=0;C. 

"D>@<;5==S 7>=8 28E>4C <0є 287=0G0;P=5 7=0G5==S 2 35><5B@VW :0=0;C 

=0 D>@<C20==S 4V0<5B@C, ?>25@E=V B0 AB0=C ?>@8AB>ABV 3>B>2>3> 28@>1C 
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4. #D4>F<KA9 ;4EFBEG64AAO D9;G?ьF4FV6 8BE?V8:9Aь 

4.1. %BJV4?ьAB-9>BAB@VKA9 B5ґDGAFG64AAO DB;DB5>< 

!0 @8=:C ':@0W=8 ?@54AB02;5=> 25;8:C :V;P:VABP 2VBG87=S=8E 

28@>1=8:V2, S:V 70157?5GCRBP =0A5;5==S :@0W=8 =5>1EV4=8<8 ?@>4C:B0<8 

E0@GC20==S. "A>1;82VABR C:@0W=AP:>3> @8=:C E;V10 B0 E;V1>1C;>G=8E 28@>1V2 

є <0965 AB>2V4A>B:>25 70?>2=5==S ?@>4C:FVєR 2VBG87=S=>3> 28@>1=8FB20. *5 

7C<>2;RєBPAS B8<, I> E;V1 B0 E;V1>1C;>G=V 28@>18 <0RBP =525;8:89 B5@<V= 

715@V30==S V ?>28==V 1CB8 @50;V7>20=V =0 ?@>BS7V 4>18. �40B=VABP 

E;V1>?5:0@AP:>W ?@>4C:FVW H284:> 2B@0G0B8 A?>682GV 2;0AB82>ABV V 

=5<>6;82VABP B@0=A?>@BC20==S =0 7=0G=V 2V4AB0=V, >1<56CRBP 4VS;P=VABP 

E;V1>?5:0@AP:8E ?V4?@8є<AB2 B0 ?@8<CHCRBP WE ?@0FR20B8 2 C<>20E 

28@>1=8FB20, I> <0є 4>@V2=R20B8 A?>6820==R ?@>4C:FVW. 

� >AB0==V @>:8 70;8H0єBPAS 0:BC0;P=8< ?@>1;5<0 ?> @>7@>1FV B0 

2?@>20465==R =>28E B5E=>;>3V9, V=B5=A8DV:0FVW ?@>F5AC, ?V428I5==S 

?@>4C:B82=>ABV V @5=B015;P=>ABV 28@>1=8FB20 B0 ?>:@0I5==S S:>ABV 3>B>2>W 

?@>4C:FVW. "48= 7 5D5:B82=8E <5B>4V2 ?@8H284H5==S ?@>F5AC 4>7@V20==S 

BVAB0 B0 ?>:@0I5==S S:>ABV 3>B>28E E;V1>1C;>G=8E 28@>1V2 є ?>A8;5=0 

<5E0=VG=0 >1@>1:0 BVAB0 ?@8 70<VHC20==V, I> 4>72>;Sє 2?;8=CB8 =0 9>3> 

AB@C:BC@C V DV78:>-EV<VG=V ?>:07=8:8. 

%5@54 @>1VB, ?@8A2SG5=8E ?>:@0I5==R B@048FV9=8E B5E=>;>3V9 V 

AB2>@5==S =>28E 5=5@3>- B0 @5AC@A>715@V30RG8E 28@>1=8FB2, 7=0G=0 C2030 

?@84V;SєBPAS V=B5=A82=><C ?@>F5AC 70<VHC20==S BVAB0. 

$>7@>1:0 B0 2?@>20465==S C 28@>1=8FB2> 7<VHC20;P=>-1@>48;P=>-

D>@<C20;P=>3> 03@530BC 4>72>;8BP 28:>=C20B8 2AV >?5@0FVW 

BVAB>?@83>BC20==S B0 D>@<C20==S BVAB>28E 703>B>2>: 2 >4=><C 03@530BV; 

70<V=82H8 25;8:C :V;P:VABP <0H8= 4;S >1@>1;5==S BVAB0, 0 A0<5: 

BVAB><VA8;P=C <0H8=5, D>@<CRGV <0H8=8, 28ABV9=C H0DC; 4>72>;8BP 

<5E0=V7C20B8 ?@>F5A8 28@>1=8FB20 1035BV2; AB2>@8B8 :>@>B:C B0 :><?0:B=C 
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;V=VR, S:0 =5 1C45 709<0B8 7=0G=8E ?;>I =0 ?V4?@8є<AB2V. �0 @0EC=>: 

7<5=H5==S :V;P:>ABV >1;04=0==S, 7<5=H0BPAS 28B@0B8 5=5@3VW. 

4.2. $B;DB5?9AAO >BAEFDG>JVW ;@VLG64?ьAB5DB8<?ьABHBD@G64?ьAB7B 
47D974FG. 

�@0E>2CRG8 B5>@5B8G=V B0 5:A?5@8<5=B0;P=V 4>A;V465==S =0<8 

70?@>?>=>20=0 :>=AB@C:FVS 7<VHC20;P=>1@>48;P=>D>@<C20;P=>3> 03@530BC 

(@8.4.1). �<VHC20==S ?>G8=0єBPAS 2 :0<5@V ?>?5@54=P>3> 7<VHC20==S, :C48 

4>7CRBPAS B0 @>7?8;RRBPAS @V4:V :><?>=5=B8, >4=>G0A=> ?>40єBPAS 

1>@>H=S=>-?>2VB@S=0 AC<VH. �0<5@0 >A=>2=>3> 7<VHC20==S 7<VHC20;P=>W 

G0AB8=8 03@530BC A:;040єBPAS V7 42>E A?0@5=8E F8;V=4@8G=8E є<=>AB59, 2 

S:8E @>7<VI5=V 420 ?0@0;5;P=8E 20;8, =0 S:8E 2AB0=>2;5=V @>1>GV >@30=8. � 

S:>ABV @>1>G8E >@30=V2 28:>@8AB>2CєBPAS H=5:>2V 5;5<5=B8 B0 :C;0G:>2V 

@>1>GV >@30=8, 2AB0=>2;5=V ?V4 @V7=8< :CB><.  

&VAB> ?VA;S 70<VHC20==S ?>40єBPAS 2 35@<5B8G=C :0<5@C 1@>4V==S. 

&VAB> 1@>48BP ?V4 B8A:>< 2 70:@8B><C >1’є<V :0<5@8, 25AP 2C3;5:8A;89 307, 

S:89   CB2>@RєBPAS ?V4 G0A 1@>4V==S <0A8 BVAB0, ?5@5E>48BP 2 @>7G8=5=89 

AB0= B0 >:;R4CєBPAS :;59:>28=>R 1>@>H=0. &@820;VABP 1@>4V==S 4>AB0B=S 

4;S =0:>?8G5==S 2C3;5:8A;>3> 307C, 4>AB0B=P>3> 4;S @>7?CH5==S BVAB>28E 

703>B>2>: ?5@54 28?V:0==S<. !0 28E>4V V7 D>@<C20;P=>3> >B2>@C <0B@8FV, 

2=0A;V4>: @V7:>3> ?5@5?04C B8A:V2 BVAB>289 46CB 71V;PHCєBPAS 2 4V0<5B@V, 

?>@V2=S=> 7 4V0<5B@>< D>@<C20;P=>3> :0=0;C. $>7?CH5=V AD>@<>20=V 28@>18 

?>40RBPAS  157?>A5@54=P> =0 ?V4 ?5GV. 
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$8A.4.1 �030;P=89 283;S4 7<VHC20;P=>1@>48;P=>D>@<C20;P=>3> 

03@530BC: 1- AB0=8=0; 2 3 :0<5@0 ?>?5@54=P>3> 7<VHC20==S, 3 3 7<VHC20;P=0 

:0<5@0 >A=>2=>3> 7<VHC20==S; 4 3 ?V4H8?=8:>289 2C7>;;5 3 7C1G0AB0 

?5@540G0 ?@82>4C 7<VHC20;P=>W G0AB8=8; 6 3 :0<5@0 1@>4V==S; 7 - 

?V4H8?=8:>289 2C7>; 20;C :0<5@8 1@>4V==S; 8 3 7C1G0AB0 ?5@540G0 ?@82>4C 

:0<5@8 1@>4V==S; 9 3 D>@<C20;P=89 2C7>;. 

#@>F5A 2 7<VHC20;P=V9 G0AB8=V 03@530BC 2V41C20єBPAS C 2V4?>2V4=>ABV 7 

B5>@5B8G=8<8 >A=>20<8 ?@>F5AC 70<VHC20==S ?H5=8G=>3> BVAB0. 

�><?>=5=B8 ?VA;S 4>7C20==S ?>40RBPAS 2 :0<5@C ?>?5@54=P>3> 

7<VHC20==S ( @V4:V :><?>=5=B8 @>7?8;RRBPAS, 1>@>H=> ?>40єBPAS C 283;S4V 

1>@>H=S=>-?>2VB@S=>W AC<VHV). 'B2>@5=0 <0A0 ?>B@0?;Sє 4>  :0<5@8 

>A=>2=>3> 70<VHC20==S. #5@H0 AB04VS ?@>4>26CєBPAS 2 :0<5@V >A=>2=>3> 

70<VHC20==S. %?>G0B:C H=5:>< V7 AB@VG:>2>W =0@V7:8 ?@>4>26CєBPAS AB04VS 

7<VHC20==S :><?>=5=BV2 B0 B@0=A?>@BC20==S 274>26 20;V2 7<VHC20G0. 

 5B>R ?5@H>W AB04VW є @V2=><V@=89 @>7?>4V; :><?>=5=BV2.  

�@C30 AB04VS -  2;0A=5 70<VHC20==S,  :>;8 2V41C20єBPAS 28@V2=R20==S 

2>;>38 <V6 @V7=8<8 :><?>=5=B0<8 BVAB>2>W <0A8, >4=>G0A=> 2 @>7G8= 

?5@5E>48BP @>7G8==V G0AB:8 1>@>H=0. �;S FP>3> 28:>@8AB>2CRBPAS :C;0G:>2V 

@>1>GV >@30=8, S:V 2AB0=>2;5=V B0:, I>, :>65= =0ABC?=89 :C;0G>: ?>25@=CB89 

=0 :CB  45° 2V4=>A=> 4> ?>?5@54=P>3>. 
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�;S 74V9A=5==S B@5BP>W 70:;RG=>W AB04VW ?;0AB8DV:0FVW =0 20;0E 2 :0<5@V 

70<VHC20==S 2AB0=>2;RRBPAS :C;0G:>2V @>1>GV >@30=8 C D>@<V H=5:0. &@5BS 

AB04VS 28<030є ?>A8;5=>3> <5E0=VG=>3> 2?;82C =0 BVAB>, 4;S 4>AS3=5==S 

2V4?>2V4=8E AB@C:BC@=>-<5E0=VG=8E 2;0AB82>AB59 BVAB0. 

&VAB> ?VA;S 70<VHC20==S ?>B@0?;Sє C:0<5@C 4;S 1@>4V==S (@8A.5.2) 

>1’є< S:>W 4>AB0B=V9 4;S =0:>?8G5==S 307C, =5>1EV4=>3> 4;S @>7?CH5==S 

BVAB>28E 703>B>2>: ?VA;S D>@<C20==S ?5@54 28?V:0==S<.  

� :0<5@V 1@>4V==S 2AB0=>2;RRBPAS H=5:8 7 25;8:8< :@>:>< 4;S 

AB2>@5==S ACFV;P=>3> ?>B>:C 2 :0<5@0E 1@>4V==S B0 70?>1V30==S 70ABV9=8E 7>= 

2 :0<5@0E. #VA;S 281@>46C20==S BVAB> G5@57 :0=0; 7>;>B=8:>2>3> ?@8AB@>R 

=0?@02;SєBPAS 2 :0<5@C 2V4<V@R20==S 4>78. �>;8 :0<5@0 70?>2=8BPAS BVAB><, 

7>;>B=8: ?@>25@B0єBPAS   =0 180° V <V@=89 ?>@H5=P @CE0єBPAS 2=87 

28HB>2ECRG8 2V4<V@S=C 4>78. &VAB> 28?@5A>2CєBPAS >:@5<8<8 703>B>2:0<8 

G5@57 D>@<C20;P=V >B2>@8 B0 ?>40єBPAS =0 ?V4 ?5GV. 

$>7?CH5==S BVAB>28E 703>B>2>: 2V41C20єBPAS 2V4@07C ?VA;S 28E>4C V7 

D>@<C20;P=>3> :0=0;C 70 @0EC=>: 282V;P=5==S 2C3;5:8A;>3> 307C, S:89 1C2 

=0:>?8G5=89 ?V4 G0A 1@>4V==S V7 @>7G8=5=>3> AB0=C. 

�>A;V465==S ?@>F5AC 5:AB@C4C20==S ?H5=8G=>3> 4@V646>2>3> BVAB0, 

=0A8G5=>3> 2C3;5:8A;8< 307>< ?@82>48BP 4> CB2>@5==S 4@V1=>?>@8AB>W 

@>7?CH5=>W AB@C:BC@8 BVAB>28E 28@>1V2, I> >B@8<0=V H;SE>< 

28?@5A>2C20==S =5>1EV4=0 >13@C=B>20=0 :>=AB@C:FVS <0B@8FV. &VAB>289 

463CB =0 28E>4V 7 D>@<C20;P=>3> :0=0;C 71V;PHCєBPAS ?>?5@5G=89 @>7<V@ 

703>B>2:8 70 @0EC=>: 2V4=>2;5==S AB@C:BC@8 ?H5=8G=>3> BVAB0 B0 284V;5==S 

307C. �;S 4@V1=>W, @V2=><V@=>W B0 30@=> @>728=5=>W ?>@8AB>ABV, B0 3;04:>W 

?>25@E=V BVAB>2>W 703>B>2:8 =0<8 AD>@<>20=V 28<>38 4> :>=AB@C:B82=8E 

E0@0:B5@8AB8: D>@<C20;P=>3> :0=0;C. (>@<C20;P=0 G0AB8=0 :0=0;C (157 7>=8 

2E>4C B0 28E>4C) <0є 70157?5GC20B8 <0:A8<0;P=5 @>7H8@5==S 4V0<5B@C 

703>B>2:8 B><C 2V= 0є 1CB8 <V=V<0;P=>W 4>268=8, 107CRG8AP =0 

:>=AB@C:B82=8E <V@:C20==SE. 
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$8A.4.2. $>7@V7 03@530BC. 

$>7@>1;5=0 :>=AB@C:FVS 7<VHC20;P=>1@>48;P=>D>@<C20;P=>3> 

03@530BC 4>72>;Sє ?>є4=0B8 2 >4=><C 03@530BV 157?5@5@2=>W 4VW 45:V;P:>E 

B5E=>;>3VG=8E >?5@0FV9, 0 A0<5: 70<VHC20==S, 281@>46C20==S, 4>7C20==S, 

D>@<C20==S B0 @>7?CH5==S 2 >4=><C 03@530BV. *5 70157?5GCє A:>@>G5==S 

<0H8==>-0?0@0BC@=>W AE5<8, V, 2V4?>2V4=>, 28@>1=8G8E ?;>I ;V=VW, 

A:>@>GCRBPAS 28B@0B8 =0 5:A?;C0B0FVR >1;04=0==S. �?@>20465==S 03@530BC 

4>72>;Sє 7<5=H8B8 2B@0B8 =0 1@>4V==S B0 71V;PH8B8 28EV4 28@>1V2, :@V< B>3>, 

70 @0EC=>: 7<5=H5==S :V;P:>ABV >1;04=0==S 3 7<5=HCєBPAS V :V;P:VABP 

?@82>4V2 B0 28:>@8AB0==S :V;P:>ABV 5;5:B@>5=5@3VW. 

4.3. $B;D4IGA>B64 K4EF<A4 

4.3.1. $B;D4IGAB> CDB8G>F<6ABEFV ;@VLG64?ьAB-5DB8<?ьAB-

HBD@G64?ьAB7B 47D974FG 

"A=>2=8< >1;04=0==S< 2 ;V=VW 28@>1=8FB20 E;V1>1C;>G=8E 28@>1V2 

S2;SєBPAS ?VG, B><C 2A5 >1;04=0==S ;V=VW ?V418@0RBPAS V @>7@0E>2CRBPAS, =0 

>A=>2V ?@>4C:B82=>ABV ?5GV, 70 40=8< 284>< 28@>1V2 3 1035B8. "18@0є<> 4;S 

@>7@0EC=:C F8:;>B5@<VG=C ?VG ?>;PAP:>W DV@<8 «Rem-Piek» WSL-8090,  2 

S:>W =0ABC?=V ?0@0<5B@8: 

4>268=0 ?>4C ?5GV, << -  L = 8000 

H8@8=0 ?>4C ?5GV, << -  B = 600 

�>40B:>2V 40=V, I> ?>B@V1=V ?@8 @>7@0EC=:C ?@>4C:B82=>ABV ?5GV: 

4V0<5B@ 28@>1V2 - 50 << 
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G0A ?>B@V1=89 =0 28?V:0==S 1035BV2 C ?5GV, E2. - Ä = 15 

707>@ <V6 28@>10<8 ?> 4>268=V :>=25є@0 ?5GV, << - 25 

707>@ <V6 28@>10<8 ?> H8@8=V :>=25є@0 ?5GV, << - 30 

 

$8A.4.1. #VG ?>;PAP:>W DV@<8 «Rem-Piek» WSL-8090 

 

"45;8Fя 4.1 

Х4@4:B9@8AB8:8 BC=9;ь=>W ?9GV WSL-8090 

 

�V;P:VABP 1035BV2 2 @S4C ?> 4>268=V :>=25є@0 ?5GV: 
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12
25650

258000
ý




ý



ý
al

aL
N (HB), 

45, L - 4>268=0 :>=25є@0 2 ?5:0@=V9 :0<5@V ?5GV; 

a - 707>@ <V6 703>B>2:0<8 2 @S4C; 

l - 4>268=0 703>B>2:8. 

�V;P:VABP 28@>1V2 2 @S4C ?> H8@8=V :>=25є@0 BC=5;P=>W ?5GV: 

7
3050

30600
ý




ý



ý
ab

aB
n (HB), 

45, B 3 H8@8=0 :>=25є@0 ?5GV; 

a 3 707>@ <V6 28@>10<8 2 @S4C ?> H8@8=V ?>4C; 

b 3 H8@8=0 703>B>2:8. 

�87=0G5==S 3>48==>W ?@>4C:B82=VABP BC=5;P=>W ?5GV, :3/3>4: 

843600
900

250,0712
3600 ý


ý


ý

ô
gnN�7>8  (:3/3>4);  

g - <0A0 703>B>2:8, :3. 

�87=0G5==S A5:C=4=>W ?@>4C:B82=>ABV ?5GV, :3/A: 

 

 

�=0E>48<> H284:VABP @CEC B@0=A?>@B5@0, </A: 

009,0
10006015

8000

100060
ý


ý


ý
ô

L
v  (</A), 

#@>4C:B82=VABP ��(� @>7@0E>20=0 =0 >A=>2V ?@>4C:B82=>ABV ?5GV, :3/3>4: 

:3/3>4. 

0,03 

45,  3 ?@>4C:B82=VABP BC=5;P=>W ?5GV ?> E;V1C, :3/3>4; 

 y3 C?V:0==S BVAB>28E 703>B>2>:, % ; 

 3 :>5DVFVє=B, I> 2@0E>2Cє <>6;82V B5E=VG=V 7C?8=:8 2 ?@>F5AV @>1>B8 

>1;04=0==S (1,1-1,2). 
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%5:C=4=0 ?@>4C:B82=VABP ��(� ?> :0<5@V 1@>4V==S 28E>4SG8 7 35><5B@8G=8E 

?0@0<5B@V2 H=5:V2, :3/A: 

 :3/A. 

%5:C=4=0 ?@>4C:B82=VABP <VA8;P=>W :0<5@8 ��(� ?> 7>=V ?;0AB8DV:0FVW 

70;56=> 2V4 35><5B@8G=8E ?0@0<5B@V2 H=5:0-:C;0G:0, :3/A: 

 :3/A. 

45,  - :>5DVFVє=B ?>40GV, I> 2V4 ?0@0<5B@V2 ;>?0B59 H=5:0( ); 

 - :>5DVFVє=B 2V4=>H5==S ?>25@E=V ;>?0B59 4> 328=B>2>W ?>25@E=V B0:>3> 6 

4V0<5B@C ( ); 

 - :>5DVFVє=B, S:89 2@0E>2Cє ?;>IC ?5@5@V7C, I> CB2>@RєBPAS ?5@5B8=>< 

B@0є:B>@VW @CEC ;>?0B59 (4;S 42>E 20;P=8E <0H8= ). 

�87=0G0є<> 3>48==C ?@>4C:B82=VABP ��(� ?> 7>=V ?;0AB8DV:0FVW 2 <VA8;P=V9 

:0<5@V: 

 :3/3>4. 

4.3.2. $B;D4IGAB> 79B@9FD<KA<I C4D4@9FDV6 47D974FG 

 !0 >A=>2V A5:C=4=>W ?@>4C:B82=>ABV B0 G0AC, S:89 BVAB> 7=0E>48BPAS C 

1C=:5@V, @>7@0E>2Cє<> >1’є< 1@>48;P=>W є<:>ABV: 

V1.є. = 
BVAB4

5@>8BA�
ò

ô..

, 

45: #A = 0,03 :3/A; 

Ä1@>4. = 60 E2. =3600 A; 

ρBVAB0 = 1200 :3/<3. 

V1.є..= 09,0
1200

360003,0
ý


 <3. 
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�8E>4SG8 7 B>3>, I> >1’є< 1@>48;P=>W є<:>ABV 287=0G0єBPAS 7 D>@<C;8 V 

= l
dD




4

)26,1(
22

, 287=0G0є<> 4>268=C 1@>48;P=>W є<:>ABV 7=0RG8 

4V0<5B@8 @>1>G8E H=5:V2. 

&>4V:   
)26,1(

4
22

dD

V
l




ý


 

71,0
)0,132-0,356,1(14,3

409,0
22
ý




ýl  < 

 $>7@0E>2Cє<> >1’є< :0<5@8 70<VAC BVAB0: 

   

 3 G0A 70<VHC20==S BVAB0,  

�>268=C @>1>G>W :0<5@8 287=0G0є<> 70 D>@<C;>R: 

 

 

45, - :>5DVFVє=B 70?>2=5==S <VA8;P=>W :0<5@8 (0,5 - 0,7); 

 

"1’є< 407C20;P=>W :0<5@8: 

 

y 3 C?V:0==S BVAB>28E 703>B>2>:, % ; 

m1035B0 - <0A0 3>B>2>3> 1035B0. 

�>268=0 407C20;P=>W :0<5@8 ?@8 >1@0=><C 4V0<5B@V 20 <<: 

 

 

4.3.3.  VJAVEAV DB;D4IGA>< 4C4D4FG 

�87=0G5==S B>2I8=8 ABV=>: 5:AB@C45@0  

&8A:, I> 28=8:0є 2 1@>48;P=V9 :0<5@V 0?0@0BC, #0: $ = 0,2 106 

�=CB@VH=V9 4V0<5B@ F8;V=4@8G=>W >1>;>=:8 :0<5@8 D1, <: D1 = 0,35 
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�>?CAB8<5 7=0G5==S =0?@C65==S 4;S <0B5@V0;C 12)18!10&, I> 1C45 

28:>@8AB>2C20B8AS 4;S ABV=:8 0?0@0BC Ã@, [Ã] = 510 106 #0 

�>102:0 4> B>2I8=8 ABV=:8 <0B5@V0;C =0 :>@>7VR ·, <: · = 0,002 

�87=0G0є<> 4>?CAB8<5 =0?@C65==S <0B5@V0;C ABV=:8 ?@8 @>7BS3C: 

Ã = [Ã] / n, 

45, n - :>5DVFVє=B 70?0AC <VF=>ABV, n = 4. 

Ã = 510  106 / 4 = 127  106. 

�=0E>48<> B>2I8=C ABV=:8 ·1, <: 

   <
P

DP 3

66

6

1

1 104,2002,0
102,01012785,02

35,0102,0

2

ý



ý




ý 
óò

  

&>2I8=C ABV=:8 5:AB@C45@0 ?@89<0є<> 70 AB0=40@B>< 2 1V;PHC AB>@>=C 2V4 

@>7@0EC=:>2>W ·1 = 0,004 <. 

4.3.4. $B;D4IGA>< LA9>V6 

�>=AB@>Rє<> H=5:8 =0 >A=>2V @>7@0EC=:V2, ?@8 2V4><><C 

<0:A8<0;P=><C B8A:C 2 1@>48;P=V9 :0<5@V $ �) = 0,2( #0), :>5DVFVє=BC 

2=CB@VH=P>3> B5@BS ?@>4C:BC 3,0ýf , B0 9>3> IV;P=>ABV  )(1200
3<

:7
ýò . 

�>2=VH=V9 4V0<5B@ =03=VB0;P=8E H=5:V2 D ?@89=SB> @V2=8< 350 <<,  

2=CB@VH=V9 d = 130 <<, 0 :@>: ?@89<0є<> :>=AB@C:B82=> 250 (<<). 

4.3.4.�CB ?V49><C 328=B>28E ;V=V9 ?> 7>2=VH=V9 AB>@>=V H=5:V2 B0 1V;S 

A0<>3> 20;C @>7@0E>2Cє<> 70 D>@<C;0<8: 

÷
ø
ö

÷
ø
ö


ý

D

H
arctgD 

ñ , ÷
ø
ö

÷
ø
ö


ý

d

H
arctgd 

ñ  

'467227,0
35,014,3

25,0 0ýý÷
ø

ö
÷
ø

ö


ý arctgarctgDñ ,

 '2731612,0
13,014,3

25,0 0ýý÷
ø

ö
÷
ø

ö


ý arctgarctgdñ  

�=0E>48<> A5@54=є 7=0G5==S :CB0 ?V49><C 328=B>28E ;V=V9 28B:C 

H=5:C: 

ø ù ø ù '3619'2731'4675,05,0
000 ýýý dD! ñññ  
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�>?><V6=V 25;8G8=8 4;S @>7@0EC=:C: 

88,094,0'3619cos
202 ýý ,  35,0'3619

0 ýtg , 63,0'36192sin
0 ý  

�>5DVFVє=B 2V4AB020==S G0AB8=>: <0B5@V0;C 2 >AP>2><C =0?@S<:C: 

215,0)63,03,05,088,0(1)2sin5,0(cos1
2 ýýý ññ fKo  

�38=0;P=89 <><5=B, I> 28=8:0є C 28B:C H=5:0 ?> 2=CB@VH=P><C 

:>=BC@C, 7=0E>48<> 70 D>@<C;>R: 

2

242

7,03,1

ln2,52,17,09,1

32 









ý
a

aaaDP
M MAX

�  

45, MAXP - <0:A8<0;P=89 B8A:, I> AB2>@Rє H=5:; 
d

D
a ý - 2V4=>H5==S  

4V0<5B@V2 H=5:0 B0 20;C, 69,2
130

350
ýýa  

ø ù2

2

2426

3,1877
69,27,03,1

69,2ln2,569,22,169,27,09,1

32

35,0102,0 <�M � ý






ý 



 

�8B:8 H=5:C 283>B>2;SB8<CBPAS 7V AB0;V 12)18!10&, 2 S:>W 4>?CAB8<5 

=0?@C65==S =0 738= ?@89<0є<> @V2=8< 4>?CAB8<><C =0?@C65==R =0 @>7BS3, 

B>1B> 125 ∙ 106 (#0). &><C B>2I8=C 28B:0 H=5:C 7=0E>48<> 7 D>@<C;8: 

 
2

6


ó ��

ý  , 72V4:8  

)(9009,0
10125

3,18776
6

<<ýý



ý  

?@89<0є<> .)(9 <<ý  

�@CB=89 <><5=B @>1>G8E 28B:V2 H=5:C 7=0E>48<> 70 D>@<C;>R: 

ñtgdDPKomM MAXК ý )()1(131,0
33  

45, m - <0:A8<0;P=5 =020=B065==S :@>:C H=5:0; Ko  - :>5DVFVє=B 

2V4AB020==S; MAXP  - <0:A8<0;P=89 B8A:, S:89 AB2>@Rє H=5:, ³ - :CB ?V49><C 

328=B>2>W ;V=VW 28B:C H=5:C, ³ = 200 

)2sin5,0(cos1
2 ññ ý fKo  

45, f - :>5DVFVє=B B5@BS ?@>4C:BC >1 H=5:. 

215,0)63,03,05,088,0(1 ýýKo  
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)(6,58535,0)13,035,0(102,0)215,01(2131,0
336 <�M К ýý  

"AP>25 7CA8;;S 7=0E>48<> 70 D>@<C;>R: 

ø ù ø ù .)(1,16558102,013,035,02392,0392,0
62222

HPdDmS MAX ýýý  

!>@<0;P=V B0 4>B8G=V =0?@C65==S 20;C 7=0E>48<> 70 D>@<C;0<8: 

)(3,3
1,05,0

1,16558
2

��4
F

S
!� ý


ýýó  

)(9,1
1,014,3

6,585
3

��4
W

�

P

К ý


ýýô  

�:2V20;5=B=5 =0?@C65==S 1C45 4>@V2=R20B8: 

)(1,59,143,34
2222 ��4!��КВ ýýý ôóó  

V F5 7=0G5==S 2V4?>2V40є <560< 4>?CAB8<>W =0?@C38 4;S <0B5@V0;C 20;C V 

H=5:0 (AB0;P 12)18!10&). 

4.3.5. $B;D4IGA>< CV8L<CA<>V6 

 #V418@0є<> @04V0;P=>-C?>@=89 @>;8:>?V4H8?=8: 70 B0:8<8 40=8<8: 

G0AB>B0 >15@B0==S 20;C ; ?>A04:>289 4V0<5B@ 20;C ?V4 

?V4H8?=8: ; :>5DVFVє=B >15@B0==S :V;PFS 1V ý ; :>5DVFVє=B 157?5:8 

2,1K1 ý ; B5<?5@0BC@=89 :>5DVFVє=B 05,1KT ý ; =5>1EV4=0 4>23>2VG=VABP 

 

#>?5@54=P> ?@89<0є<> ?V4H8?=8: A5@VW  027319� 70  �"%& 27365-87, 7 

B0:8<8 E0@0:B5@8AB8:0<8: 

48=0<VG=0 20=B06>?V4òє<=VABP  ;  

AB0B8G=0 20=B06>?V4'є<=VABP ;  

:CB :>=B0:BC � = 12  

"AP>20 A:;04>20 @04V0;P=8E =020=B065=P 4;S ?V4H8?=8:0 287=0G0єBPAS: 

 

�5:  

$>7@0EC=:>25 >AP>25 =020=B065==S 7=0E>48<>: 

  

�87=0G0є<> A?V22V4=>H5==S: 
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#@89<0є<> :>5DVFVє=B8 @04V0;P=>3> B0 >AP>2>3> =020=B065=P:  

 V . 

�:2V20;5=B=5 48=0<VG=5 =020=B065==S =0 ?V4H8?=8: 7=0E>48<> 70 

D>@<C;>R: 

 

 

 

 

45, m=10/3 

!><V=0;P=0 4>23>2VG=VABP >1@0=>3> ?V4H8?=8:0 ?5@528ICє AB@>: 

A;C618 ?5@540GV. "B65 ?V4H8?=8: 281@0=> 2V@=>. 

 

4.3.6. #V85VD @BFBD-D98G>FBD4 F4 >VA9@4F<KA<= DB;D4IGAB> CD<6B8G 

�8EV4=V 40=V: 

#>BC6=VABP =0 20;C H=5:0 N = 2 :�B; 

+0AB>B0 >15@B0==S H=5:C 3 ?28E = 30 >1/E2.; 

&5@<V= A;C618 ?@82>4C - 4 @>:V2; 

G8A;> 7<V= 70 4>1C 3 3. 
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$8A.6.2. �V=5<0B8G=0 AE5<0 ?@82>4C ��(�: 1. -  >B>@-@54C:B>@; 2. - 

�C1G0AB0 ?5@540G0; 3. 3 �0; 7V H=5:><; 4. - #V4H8?=8:>20 >?>@0. 

 

$>1>B0, S:0 1C45 28B@0G0B8AS =0 ?5@5<VHC20==S BVAB0 157 2@0EC20==S 28B@0B 

=0 =03@V2 <0A8 2 @57C;PB0BV B5@BS: 

 �6 

0 3 :V;P:VABP H=5:V2, HB.; 

b 3 H8@8=0 H=5:V2, <; 

- 2V4AB0=P 2V4 >AV >15@B0==S 4> ?>G0B:C H=5:C, <; 

- 2V4AB0=P 2V4 >AV >15@B0==S 4> :V=FS H=5:C, <; 

k 3 :>5DVFVє=B ?>40GV BVAB0 H=5:><; 

S 3 :@>: 28B:V2 H=5:C, <. 

$>1>B0 ?@8 ?5@5<VI5==V H=5:0: 

 �6 

 3 B>2I8=0 28B:0 H=5:C, <. 

 $>1>B0, I> V45 =0 =03@V2 BVAB0 B0 <5B0;528E G0AB8= <0H8=8: 

 �6. 

 - 48=0<VG=0 2’S7:VABP BVAB0, #0 A. 

f 3 707>@ <V6 :@0S<8 H=5:C V ABV=:0<8 1@>48;P=>W :0<5@8, <. 

  $>1>B0, I> 28B@0G0єBPAS ?@8 7<V=V AB@C:BC@8 ?H5=8G=>3> BVAB0: 

 �6 

 $>7@0EC=>: 5=5@35B8G=>3> 10;0=AC ?VA;S >4=>3> >15@BC H=5:0: 
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 �6/>1. 

 #8B><0 @>1>B0 =0 70<VA BVAB0: 

 �6/3. 

 - <0A0 BVAB0 2 :0<5@V  :3. 

 �@CB=89 <><5=B I> 28=8:0є =0 28EV4=><C 20;C:  

        
68E

68E
68E

N
T

ö
ý          89 

A
@48n68E

68E 14,3
30

3014,3

30
ý


ý


ý


ö  

&>4V:     .1,574
14,3

1800 �<T68E ýý          

 #>BC6=VABP 4283C=0 7=0E>48<> 70 D>@<C;>R: 

ВBN
N

?@86>84

68E
8687C=4 2441

738,0

1800
ýýý


;                                                                                        

     45 η?@82>40 = η@54C:B>@0  η7C1.  η?.  η? = 0,8 0,93 0,990,99 =0,736; 

 η@54C:B>@0. 3 ��� <>B>@-@54C:B>@0 (0,8)  

     η7C1. 3 ��� ?@S<>7C1>W F8;V=4@8G=>W 7C1G0B>W ?5@540GV (0,93);        

η?.  3 ��� ?0@8 ?V4H8?=8:V2 (0,99);     

 

 #V418@0є<> <>B>@-@54C:B>@ 70 B0:8<8 40=8<8: &1 = 545 !<; n = 30 >1/E2. 

N4283C=0 = 3,0 :�B.  
 #@89<0є<> <>B>@-@54C:B>@ SEWEURODRIVE R77DRE112M4/AL, C S:>3> 

&1 = 660 !<; n = 30 >1/E2. N4283C=0 = 3,0 :�B. SEW = 1,25, m = 71 :3.; V = 33,47. 
    �87=0G0є<> 7030;P=5 ?5@540B>G=5 G8A;> ?@82>40: 

4,48
30

1455
ýýý

68E

8687C=4
?@

n

n
u ; 

#5@540B>G=5 G8A;> ?@82>4C A:;04єBPAS 7 4>1CB:C ?5@540B>G=>3> G8A;0 

<>B>@-@54:B>@0 B0 ?@S<>7C1>W F8;V=4@8G=>W ?5@540GV. 

  i@54C:B>@0 = 48,4,  B><C:  4,48
1

4,48
2 ýýý

@98C:B>@4

?@86>84

i

u
i    

#@S<>7C10 ?5@540G0 ?>B@V1=0 4;S AB0;>W :V;P:>ABV >15@BV2 4@C3>3> 20;C.   
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 �=0E>48<> ?>BC6=>ABV =0 >:@5<8E 20;0E 0?0@0BC: 

N1 = N4283C=0 =2442(�B) ; 

N2 = N1  η@54C:B>@0. =2442  0,8 =1953(�B) ; 

N3 = N2  η?. η7C1. =1953  0,99  0,93 =1815(�B) ; 

N4 = N3η? =1815  0,99 =1800(�B) ; 

 

 #>BC6=VABP N4 = 1800�B @>7?>4V;SєBPAS >4=>G0A=> =0 420 H=5:0. 

 �=0E>48<> G0AB>BC >15@B0==S >:@5<8E 20;V2: 

                 )/(14541 E6>5nn 86 ýý ;                         )/(30
4,48

14541

2 E6>5
i

n
n

@98

ýýý ; 

                  )/(3023 E6>5nn ýý ;            )/(30
1

303

4 E6>5
i

n
n

7C5

ýýý        

             

  $>7@0E>2Cє<> :CB>2V H284:>ABV >:@5<8E 20;V2. 

        )/(7,151
30

145414,3

30

1

1 A@48?
ý


ý


ý


÷            )/(45,3
4,48

7,1511

2 A@48
i @98

ýýý
÷

÷  

        )/(45,323 A@48ýý÷÷         )/(45,3
1

45,33

4 A@48
i7C5

ýýý
÷

÷                         

 

   �87=0G0є<> :@CB=V <><5=B8 =0 20;0E ?@82>4C: 

<)! (59.4024 ýT
 

<)! (42,443
199,093,0

59,4024

3 ý


ý


ý
7C5?7C5 i

T
T

  

<)! (436
99,0

42,443

.

3

2 ýýý
?

T
T

  

<)! (3,17
89,308,0

436

.

2

1 ý


ý


ý
@98@98 i

T
T

  

�=>A8<> >B@8<0=V 40=V 2 7030;P=C B01;8FR 4;S 7@CG=>ABV. 
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&01;8FS @>7@0E>20=8E 7=0G5=P 

"45;8Fя 4.2. 

!><5@ 

�0;0 

#>BC6=VABP 

N,�B 

+0AB>B0 

>15@B0==S 

n,>1/E2 

�CB>2i 

H284:>ABi, 

@04/A 

�@CB=89 

<><5=B 

&, !·< 

#5@540B>G=5 

G8A;>  

 I  2442  1454  151,7  17.3  

 II  1953  30  3,45  436  48,4 

 III  1815  30  3,45  44342  1 

 IV  1800  30  3,45  402.59  

4.3.7. $B;D4IGAB> 6V8>D<FBW CDO@B;G5BW J<?VA8D<KABW C9D984KV 

           !><V=0;P=0 ?>BC6=VABP, S:0 1C45 ?5@54020B8AS H5AB5@=5R N3 = 1953 

�B;  

+0AB>B0 >15@B0==S H5AB5@=V n3  = 30 >1/E2; 

#5@540B>G=5 G8A;> u = 1.0; 

�@CB=89 <><5=B =0 H5AB5@=V &3 =573 !·<. 

�81V@ <0B5@V0;C B0 ?@87=0G5==S B5@<>>1@>1:8 45B0;V 

 #@89<0є<> 4;S H5AB5@=V B0 :>;5A0 %B0;P 45;  

  &5@<>>1@>1:0 - =>@<0;V70FVS.                         

�;S H5AB5@=V: 

;175;270;600 1HB��4��4 "B ýý óó  

�;S :>;5A0: 

;165;260;550 2HB��4��4 "B ýý óó  

�>?CAB8<V =0?@C65==S 738=C 7=0E>4SBPAS 70 D>@<C;>R: 

  RSFCFL

F

bF

F YYKK
S

ý limó
ó ,  
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 45, bF limó -  3@0=8FS 28B@820;>ABV 7C1FV2 4;S 738=C, I> 4>@V2=Rє  

107>2><C G8A;C F8:;V2 7<V=8 =0?@C65=P: 

��4HBbF 3151758,18,1 11lim ýýýó  

��4HBbF 2971658,18,1 22lim ýýýó  

FCK ─ :>5DVFVє=B, S:89 2@0E>2Cє E0@0:B5@ ?@8:;040==S =020=B065==S, 

65,0ýFCK ;                                 

FLK ─  :>5DVFVє=B   4>23>2VG=>ABV:  

Fm

FE

FO
FL

N

N
K ý , 

mF─ ?>:07=8: AB5?5=V 2B><8, 4;S :>;VA 7 B25@4VABR =0 ?>25@E=V 

7C1FV2 HB < 350  mF = 6; 

 FON  ─ 107>25 G8A;> F8:;V2 7<V=8 =0?@C65=P: 

6
104 ýFON  

 FEN ─ 5:2V20;5=B=5 G8A;> F8:;V2 =020=B065==S 7C1FV2 ?@>BS3>< 

B5@<V=C A;C618:  

9:6FE tnN ý 360  

45, n - G0AB>B0 >15@B0==S 20;C =0 S:><C 7=0E>48BPAS H5AB5@=S, n3 = 30 >1/E2 

F8:;V6tnN 9:6FE

6
1021,2312904306060 3 ýýý  

FOFE NN þ , G5@57 I>,  ?@89<0є<> :>5DVFVє=B 4>23>2VG=>ABV   FLK  = 1,0; 

FS  - :>5DVFVє=B 157?5:8: 

63,25,175,1 ýýòòòý FFF SSS  

  75,1ýòFS   

  5,1ýòòFS   
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         SY  ─ :>5DVFVє=B, S:89 2@0E>2Cє GCB;82VABP <0B5@V0;C V :>=F5=B@0FVW 

=0?@C65=P, 1ýSY . 

           RY  ─ :>5DVFVє=B, S:89 2@0E>2Cє H>@AB:VABP ?5@5EV4=8E ?>25@E>=P 

7C1FV2 :>;5A0, .1ýRY  

�>?CAB8<V =0?@C65==S 738=C 4;S 7C1FV2 ?5@540GV: 

  ��4F 791165,01
63,2

315
1 ýýó  

  ��4F 751165,01
63,2

297
2 ýýó  

�>?CAB8<V 3@0=8G=V =0?@C65==S 738=C ?@8 <0:A8<0;P=8E 

=020=B065==SE 

287=0G0RBPAS 70 

D>@<C;>R: 

 

MF limó - 3@0=8G=5 =0?@C65==S, I> =5 28:;8:0є =52V4=>2;R20=8E 

45D>@<0FV9 G8 7;><C. 

��4HBMF 8401758,48,41lim ýýýó  

��4HBMF 7921658,48,42lim ýýýó  

    

FS  - :>5DVFVє=B 157?5:8, 63,2ýFMS   

 SY  - :>5DVFVє=B, S:89 2@0E>2Cє GCB;82VABP <0B5@V0;C, 1ýSY . 

 

  

                                                       ��4F 3009,3001
63,2

792
max

ýýýó  

  S

FM

MF
F Y

S
ý lim

max

ó
ó

  ��4F 3191
63,2

840
max

ýýó
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�>?CAB8<V 3@0=8G=V :>=B0:B=V =0?@C65==S 70 <0:A8<0;P=8E =020=B065=P 

287=0G0є<> 70 D>@<C;>R: 

  THM óó ý 8,2 , 

��4TH 7542708,28,21max ýýý óó  

��4TH 7272608,28,22max ýýý óó  

 

$>7@0EC=>: 7C1FV2 ?5@540GV =0 <VF=VABP ?@8 738=V 

#>?5@54=P> ?>B@V1=> 287=0G8B8 25;8G8=8, I> =5>1EV4=V 4;S @>7@0EC=:C: 

- ,284:VABP 7C1G0AB8E :>;VA: 

A<nN /15,030954,10125,00125,0 3 23 2

33 ýýýõ   

�;S 287=0G5=>W H284:>ABV ?>B@V1=89 ABC?V=P B>G=>ABV ?5@540GV - 9-9. 

- �>5DVFVє=B H8@8=8 7C1G0AB>3> 2V=FS   

525,07,075,075,0
max ýýý dd   

- �>5DVFVє=B, S:89 2@0E>2Cє @>7?>4V;5==S =020=B065==S <V6 

7C1FS<8 0,1ý
ñFK              

- �>5DVFVє=B, S:89 2@0E>2Cє @>7?>4V;5==S =020=B065==S ?> H8@8=V 

2V=FS 7V1FV2: 35,1ý
òFK    

- �>5DVFVє=B, S:89 2@0ECє 48=0<VG=5 =020=B065==S: 13,1ý
õF

K  

- #>?5@54=P> ?@89<0є<>: G8A;> 7C1V2 4;S H5AB5@=V z1 = 26,  G8A;> 

7C1V2 4;S :>;5A0 z2  =  z1  ∙ u = 26·1 = 26 HB. 

- �>5DVFVє=B8, I> 2@0ECRBP D>@<C 7C1FV2 ?5@540GV: 0,421 ýý FF YY            

- �>5DVFVє=B, S:89 2@0E>2Cє 2?;82 =0E8;C 7C1FS =0 =0?@C65=89 

AB0=: 1ýòY  

#>G0B:>289 <>4C;P 70G5?;5==S ?5@540GV: 
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 

<<

YY
z

T

m F

Fd

FKFKFK

510,4
78524,026

134,1114,1104352

2

3
2

3

3

1

1

2

1

3

2
cos

ý



ý

ý



ý





òó

ò
õòñ

 

#@89<0є<> <>4C;P 70G5?;5==S <<m 5ý   V6>AP>20 2V4AB0=P 0 = 250 <<. 

�V;P:VABP 7C1FV2 H5AB5@=V B0 :>;5A0 z = 52 HB. 

�V;8;P=89 4V0<5B@ H5AB5@=V B0 :>;5A0:  

A
<nd

<<zmdd

41,0
100060

3026014,3

60000

260525

31

121

ý



ý


ý

ýýýý

÷

÷÷


õ

 

#@>2V@>G=89 @>7@0EC=>: 7C1FV2 =0 <VF=VABP ?@8 738=V ?@8 <0:A8<0;P=><C 

=020=B065==V: 

 
maxmax F

=

<4:A
FF

T

T
óóó óý  

!0?@C65==S 738=C 7C1FV2 H5AB5@=V: 

m

W
YY Ft

FF ý òó 11
, 

45 ��4KKK
bd

T
W FvFFFt 7,892,134,11

80260

1057422 3

1

3 ý



ý



ý òñ
÷÷

 

<<db d 803,135260524,01 ýýýý ÷÷   

 

"B65 ?@89<0є<> <<b 861 ý÷  

��4F 2,71
5

4,89
141 ýýó <   ��4F 781 ýó  

��4
Y

Y

F

F

FF 2,71
1

2

12 ýýóó <   ��4F 742 ýó  

!0?@C65==S 738=C 70 <0:A8<0;P=>3> =020=B065==S: 

��4F 4,14222,71max1 ýýó <   ��4F 320
max1 ýó  

��4F 4,142244,71max1 ýýó  <   ��4F 300
max2 ýó  
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b =80

d 
=2

60

d 
=2

50

d 
=2

47
,5

d 
=2

60

d 
=2

50

d 
=2

37
,5

b =86

 

$8A. 4.3 �A:V7 7C1FV2 ?@S<>7C1>W ?5@540GV 

&01;8FS 4.3. #0@0<5B@8 7C1G0AB>W ?5@540GV 

�CB =0E8;C 7C10 =0 4V0<5B@V d β = 0º 

�CB 70G5?;5==S 2 =>@<0;P=><C 

?5@5@V7V 


20ýýññ÷  

�CB 70G5?;5==S 2 B>@FP>2><C 

?5@5@V7V 


20ýýññ÷t

 

 V6>AP>20 2V4AB0=P <<zzm 250)5252(55,0)21(5,0 ýýý÷ñ  

�V;8;P=89 V ?>G0B:>289 4V0<5B@8:  

,5AB5@=V <<zmdd 250525111 ýýýý ÷  

�C1G0AB>3> :>;5A0  <<zmdd 250525222 ýýýý ÷  

�V0<5B@8 25@H8= 7C1FV2:  

,5AB5@=V <<mdda 26052250211 ýýý  

:>;5A0  <<mdda 26052250222 ýýý  

�V0<5B@8 70?048=:  

,5AB5@=V <<mdd f 5,23755,22505,211 ýýý  

�C1G0AB>3> :>;5A0  <<mdd f 5,23755,22505,222 ýýý  

4.3.8. #V85VD 7V8DBJ<?VA8DV6 8?O HBD@G64?ьAB7B @9I4AV;@G 

�0==V ?>B@V1=V 4;S @>7@0EC=:C: 

:CB =0?@02;5==S HB>:C 3V4@>>F8;V=4@V2; � = 270°; 

<0A0 >1’є:BC, :3; m = 50 :3; 

:>@8A=5 =020=B065==S ?@8 74V9A=5==V @>1>G>3> E>4C, !;  = 3000 !, 
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B8A: 682;5==S 3V4@><5@56V, 10@;   

:>5DVFVє=B B5@BS; μ = 0,2; 

 :>5DVFVє=B :>@8A=>W 4VW <5E0=V7<C; η = 0.9 

�8:>@8AB>2Cє<> <5B>48:C @>7@0EC=:C 4V0<5B@0 ?>@H=S 3V4@>F8;V=4@0, 

70 A?@>I5=>R D>@<C;>R, >B@8<0є<>: 

 

�5:  

 :>5DVFVє=B 70?0AC ?> 7CA8;;R  

=020=B065==S I> 4Vє =0 HB>:. 

 

 

�V0<5B@ ?>@H=S 3V4@>F8;V=4@0: 

 

#@89<0є<> 4V0<5B@ ?>@H=S 3V4@>F8;V=4@0 ?> AB0=40@BC 2 1V;PHC 

AB>@>=C D = 140 <<; 

�0 @57C;PB0B0<8 @>7@0EC3:V2 >18@0є<> 3V4@>F8;V=4@ DV@<8 Festo  

DSBC-140-2000-PPSA-N3 7 @>1>G8< E>4>< 140 <<. 

4.4. �<5VD >BAEFDG>JV=A<I @4F9DV4?V6 

#V41V@ <0B5@V0;V2, I> 28:>@8AB>2CRBPAS 2 E0@G>2><C 

<0H8=>1C4C20==V ?@8 :>=AB@CR20==S <0H8= V 0?0@0BV2, 7C<>2;5=89 

=0ABC?=8<8 ?@8G8=0<8: 

- 4>?CA:>< 4> :>=B0:BC 7 ?@>4C:B0<8 E0@GC20==S; 

- 5:>=><VG=>R 4>FV;P=VABR 28:>@8AB0==S; 

- 28<>30<8 4> 4>23>2VG=>ABV V =04V9=>ABV >1;04=0==S. 

"A=>2=8<8 2C7;0<8 5:AB@C45@0 є FV;P=>720@=V :>=AB@C:FVW 

283>B>2;5=V 7 AB0;V. 
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�:AB@C45@ A:;040єBPAS V7 <5B0;52>3> :>@?CAC 283>B>2;5=>3> 7 

=5@602VRG>W AB0;V B0 @>1>G8E >@30=V2 - H=5:V2. 

"A=>2=V 28<>38 4> ABV=>: :>@?CAC 5:AB@C45@0 F5 - 4>1@0 720@R20=VABP 

V :>@>7V9=0 ABV9:VABP. �:AB@C45@ 1C45 I>45==> ?V4;S30B8 A0=VB0@=V9 >1@>1FV, 

I> <0є 2 A>1V 5B0? <8BBS 03@5A82=8<8 A5@54>28I0<8, B><C 4;S =P>3> 

>18@0є<> :>@>7V9=>ABV9:C AB0;P 12)18!10&, S:0 S2;SєBPAS =091V;PH 

?>H8@5=8< <0B5@V0;><, S:89 28:>@8AB>2CRBP 4;S 283>B>2;5==S 45B0;59 

<0H8= 2 E0@G>2V9 ?@><8A;>2>ABV. 

 0B@8FV, G5@57 S:V 1C45 ?@>E>48B8 BVAB89 ?>BV:, ?>28==V <0B8 

ABV9:VABP ?@>B8 A?@0FR20==S, EV<VG=C ABV9:VABP, =87P:V 04357V9=V 2;0AB82>ABV 

A0<5 B><C <0B5@V0;>< 4;S =8E 1C45 DB>@>?;0AB (-4. 

$5HB0 45B0;59, I> <0RBP :>=B0:B 7 BVAB>< (H=5:8, :@8H:8), 

283>B>2;Sє<> V7 V=AB@C<5=B0;P=>W AB0;V )12 , 2 S:>W 25;8:0 B25@4VABP V 

:>@>7V9=0 ABV9:VABP.  

�5B0;V, I> =5 2ABC?0RBP 2 :>=B0:B V7 BVAB><, 1C4CBP 283>B>2;5=V 7 

45H52H>W, 2C3;5F52>W, :>=AB@C:FV9=>W AB0;V %B5. 

 0B5@V0; 4;S 283>B>2;5==S 7C1G0AB8E :>;VA ?>28=5= 1CB8 4>AB0B=R 

<VF=8<, C40@> 2’S7:8<, ;53:> ?V44020B8AP <5E0=VG=V9 >1@>1FV, B><C 4>FV;P=> 

>1@0B8 AB0;P 45, 01> 40), 40)! B0 ?V44020B8 30@BC20==R V7 28A>:8< 

2V4?CA:><. �8:>@8AB0=V <0B5@V0;8 ?@82545=V 2 B01;.4.4. 

&01;8FS 4.4 

#5@5;V: <0B5@V0;V2 28:>@8AB0=8E 2 >1;04=0==V 

!09<5=C20==S 

<0B5@V0;C,<0@:0 
!09<5=C20==S 45B0;V �%&', &' 

12)18!10& �>@?CA ��(�. �%&' 5582-75 

)12  $>7?>4V;R20G, @5HVB:8, H=5:. �%&' 1435-74 

%B.45 �C1G0ABV :>;5A0. �%&' 1050-88 

%B.5 "?>@8, @0<0. �%&' 380-94 
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4.5.  BAF4:, D9@BAF F4 9>EC?G4F4JVO B5?48A4AAO ��(� 

 BAF4: ;@VLG64?ьAB-5DB8<?ьAB-HBD@G64?ьAB7B 47D974FG 

!04V9=0 B0 4>23>2VG=VABP @>1>B8 A?@>5:B>20=>3> >1;04=0==S 

70157?5GCєBPAS BV;P:8 ?@8 C<>2V 4>B@8<0==S ?@028; 5:A?;C0B0FVW, 

A2>єG0A=>3> ?@>2545==S B5E=VG=>3> >1A;C3>2C20==S B0 @5<>=B=8E @>1VB, I> 

?5@5410G5=> ?>AV1=8:>< 7 5:A?;C0B0FVW. 

�> @>1VB ?> <>=B06C, 5:A?;C0B0FVW, =0;04FV V >1A;C3>2C20==R 

>1;04=0==S <>6CBP 1CB8 4>?CI5=V ;8H5 >A>18, S:V ?@>9H;8 V=AB@C:B06 V7 

B5E=V:8 157?5:8 B0 282G8;8 <0B5@V0;P=C G0AB8=C. 

#@>F5A <>=B06C 7<VHC20;P=>1@>48;P=>D>@<C20;P=>3> 03@530BC 

?>;S30є 2 CAB0=>2FV =0 DC=40<5=BV G8 157 =P>3> V <>B>@-@54C:B>@0. 

�<VHC20;P=>-1@>48;P=>D>@<C20;P=89 03@530B =04E>48BP =0 <>=B06 265 2 

7V1@0=8<. �V= @>7<VICєBPAS =0 ?>?5@54=P> ?V43>B>2;5=><C DC=40<5=BV B0 

:@V?8BPAS 309:0<8 V7 H0910<8 4> 0=:5@=8E 1>;BV2. #VA;S FP>3> 2AB0=>2;RRBP 

<>B>@-@54C:B>@. 

#5@54 70?CA:>< <0H8=8 ?@>2V@SєBPAS 70BS6:0 1>;B>28E 7'є4=0=P: 

?@82>4C <>B>@-@54C:B>@0, :>=B@>;RRBP :@V?;5==S ?V4H8?=8:V2; 7<0ICRBP 

2AV =5>1EV4=V 2C7;8; 2AB0=>2;RRBP >3>@>465==S ?@82>4C. &>4V 2@CG=C 

?5@52V@SRBP 2V;P=VABP >15@B0==S <VA8;P=8E >@30=V2. #>BV< 2<8:0RBP <0H8=C 

=0 E>;>AB><C E>4C, :>@>B:>G0A=8< =0B8A=5==S< :=>?:8 "#CA:". #V4 G0A 

@>1>B8 <0H8=8 =5 ?>28==> 28=8:0B8 ABC:>BC G8 2V1@0FV9. �>;8 

?V4:;RG0єBPAS <>B>@-@54C:B>@ =5>1EV4=> ?5@52V@SB8 =0?@S< >15@B0==S 

<VA8;P=8E >@30=V2. �0;V @>1>GV >@30=8 <0H8=8 :>@>B:>G0A=> ?@>:@CGCRBP B0 

C @07V WW =>@<0;P=>W @>1>B8 AB02;SBP =0 >1:0B:C ?@>BS3>< 2-3 3>48= 157 

=020=B065==S. #VA;S ?@>1=>3> ?CA:C V 28?@02;5==S ?><VG5=8E =54>;V:V2, 

<0H8=0 <>65 1CB8 22545=0 2 5:A?;C0B0FVR.  

�>EC?G4F4JVO ��(� 

#@028;0 5:A?;C0B0FVW ��(� 2:;RG0RBP 70157?5G5==S ?>B@V1=8E 

7>2=VH=VE C<>2 4;S 9>3> @>1>B8 (2V4?>2V4=VABP ?@8<VI5=P, B5<?5@0BC@0, 

G8AB>B0, 2>;>3VABP, G8AB>B0 ?>2VB@S B0 V=H5). 
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"A=>2=V ?@028;0 5:A?;C0B0FVW ��(�: 

- 70157?5G5==S =0;56=>3> AB0=C =0 @>1>G><C <VAFV; 

- ?V4B@8<:0 >1;04=0==S 2 G8AB>BV, A2>єG0A=5 V ?@028;P=5 

7<0IC20==S; 

- 4>B@8<0==S 4>?CAB8<8E @568<V2 @>1>B8 <5E0=V7<V2; 

- 28:>=0==S ?@028; :5@C20==S <0H8=>R; 

- 28:>=0==S 70E>4V2 A8AB5<8 ?;0=>2>3> B5E=VG=>3> >1A;C3>2C20==S 

V @5<>=BC >1;04=0==S. 

�>3;S4 70 B5E=VG=8< AB0=>< <0H8=8 =0 ?V4?@8є<AB2V, 28:>=CєBPAS 

2V44V;>< 3>;>2=>3> <5E0=V:0, I> =5 ;8H5 74V9A=Rє :>=B@>;P C<>2 

5:A?;C0B0FVW, 0;5 9 3>BCє B5E=VG=C 4>:C<5=B0FVR 4;S <>6;82>3> ?>:@0I5==S 

AB0=C >1;04=0==S. �=A?5:B>@AP:0 A;C610 2 FP><C 2V44V;V <0є ?@02> 7C?8=SB8 

>1;04=0==S 70 =5704>2V;P=>3> 9>3> AB0=C, =5?@028;P=V9 5:A?;C0B0FVW G8 

?>@CH5==V 3@0DV:V2 ?;0=>2> @5<>=BC. 

"?5@0B>@ <0H8=8 ?>28=5= 7=0B8 :>=AB@C:FVR B0 ?@8=F8?8 @>1>B8 

>A=>2=8E <5E0=V7<V2 <0H8=, 2<VB8 28:>=C20B8 4@V1=89 @5<>=B, ?V4B@8<C20B8 

2 =0;56=><C AB0=V A2>є @>1>G5 <VAF5. �V4 7=0=P B0 28:>=0==S ?@028; 5:A?;C0-

B0FVW >1;04=0==S @>1VB=8:><, 70;568BP B5E=VG=89 AB0= ��(�.  

 /:I> 28S2;5=V 1C4P-S:V ?>H:>465==S G8 =5A?@02=>ABV @>1VB=8:  

?>28=5= 4>?>2VAB8 ?@> F5 <09AB@C. #@>BS3>< @>1>G>W 7<V=8 ?>B@V1=> 

28:>=C20B8 7<0I5==S 2AVE 45B0;59, 2:070=8E :0@B>R 7<0I5==S =0H>3> 

03@530BC, B0 <0A;><, 4>72>;5=8< 2 V=AB@C:FVW. #@8 F5=B@0;V7>20=><C 

7<0I5==V ?>B@V1=> :>=B@>;R20B8 <0A;S=89 @575@2C0@, I>1 2V= 1C2 702648 

70?>2=5=89 <0AB8;><. 

$9@BAF ��(� 

#@8 28:>@8AB0==V ��(� ?>B@V1=> A;V4:C20B8 70 E0@0:B5@>< 9>3> 

@>1>B8. !5>1EV4=> AB568B8 70 B5<?5@0BC@>R ?V4H8?=8:V2. �0 ?>S28 

AB>@>==VE HC<V2 C ?@0FRRG><C <5E0=V7<V ?>B@V1=> =5309=> 7C?8=8B8 

<0H8=C B0 ?@>25AB8 @53C;R20==S. #@8 4@V1=8E CH:>465==SE, S:V =5 
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?>B@51CRBP 7=0G=>3> G0AC ?@>AB>R, ?>B@V1=> H284:> 70<V=8B8 CH:>465=C 

45B0;P. $5<>=B V B5E=VG=5 >1A;C3>2C20==S 70:;RG0єBPAS 2 :><?;5:AV 4V9 ?> 

?V4B@8<FV A?@02=>ABV G8 ?@0F5740B=>ABV >1;04=0==S 2 ?@>F5AV 9>3> 

5:A?;C0B0FVW 70 ?@87=0G5==S<, 715@V30==V V B@0=A?>@BC20==V. &5E=VG=5 

>1A;C3>2C20==S >1;04=0==S 28:>=CєBPAS 2V4?>2V4=> 4> 28<>3 V=AB@C:FVW ?> 

5:A?;C0B0FVW, I> @>7@>1;5=0 702>4><-28@>1=8:><. � :><?;5:A @>1VB ?> 

B5E=VG=><C >1A;C3>2C20==R V @5<>=BC ��(�, S:89 7=0E>48BPAS 2 

5:A?;C0B0FVW, 2E>48BP: B5E=VG=89 >3;S4, 0 ?@8 28S2;5==V =5A?@02=>ABV, I5 9 

@5<>=B. &5E=VG=89 4>3;S4, S:89 2:;RG0є 2 A515 B0:>6 @>1>B8 ?> 4>B@8<0==R 

?@028; 70?CA:C, 5:A?;C0B0FVW V 7C?8=:8 <0H8=8, A2>єG0A=5 7<0I5==S >:@5<8E 

5;5<5=BV2, ?V4B@8<:0 =0;56=>3> AB0=C =0 @>1>G><C <VAFV B0 V=H5. !0 

@>1>G><C <VAFV >1>2’S7:>2> <0є 1CB8 V=AB@C:FVS B5E=VG=>3> 4>3;S4C 70 

<0H8=>R. &5E=VG=89 4>3;S4 28:>=CRBP >?5@0B>@8 V V=H8<8 @>1VB=8:8, I> 

?@0FRRBP 7 03@530B><. &5E=VG=89 =03;S4 28:>=Cє 1@83040 @5<>=B=8:V2 2 

A:;04V G5@3>28E A;RA0@V2, <0AB8;P=8:V2, 5;5:B@8:V2 B0 V=H8E. #V4 G0A 

B5E=VG=>3> =03;S4C 74V9A=RRBPAS @>1>B8, 157 S:8E =5<>6;820 5D5:B82=0 

5:A?;C0B0FVS >1;04=0==S <V6 ?;0=>28<8 @5<>=B0<8. 

 �> F8E @>1VB 2V4=>ASBPAS: ?V4BS3C20==S @V7P1>28E 7'є4=0=P, 

@53C;R20==S >:@5<8E <5E0=V7<V2, 4>3;S4 70 0@<0BC@>R. �V;PHVABP @>1VB 

28:>=CRBPAS ?@8 ?>B@51V 2V4?>2V4=> 7 V=AB@C:FVєR ?> 5:A?;C0B0FVW. 

#>:@0I5==S S:>ABV >1A;C3>2C20==S, :>=B@>;P ?@8 5:A?;C0B0FVW >1;04=0==S, 

404CBP <>6;82VABP 7<5=H8B8 :V;P:VABP ?>70?;0=>28E @5<>=BV2.  

#@>F5A @5<>=BC ��(� A:;040єBPAS 7 >A=>2=8E B5E=>;>3VG=8E ?@>F5AV2: 

>G8I5==S, <8BBS, @>718@0==S, :>=B@>;P, @5<>=B B0 2V4=>2;5==S G8 70<V=0 

45B0;59, A:;040==S, :><?;5:BC20==S, >1:0B:0 V V=H5, 0 I5 ?V43>B>2GV V AC?CB=V 

?@>F5A8: 70157?5G5==S DC=:FV>=C20==S 25@AB0B=>3> B0 V=H>3> >1;04=0==S, 

<0B5@V0;P=>-B5E=VG=5 ?>AB0G0==S, 4>AB02:0 B0 2V4?@02;5==S >1'є:BV2, S:V 

@5<>=BCRBPAS (70 C<>28 B@0=A?>@BC20==S @5<>=B=8< ?V4?@8є<AB2><), V V=H5. 
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#5@54 ?>G0B:>< @5<>=BC ��(� ?>B@V1=> ?@>25AB8 >3;S4 >1;04=0==S B0 

28S28B8 2AV <>6;82V 45D5:B8. �5D5:B8 28S2;SRBP ?@8 >3;S4V B0 =0 >A=>2V 

0=0;V7C 70?8AV2 C 6C@=0;V A;RA0@V2-@5<>=B=8:V2 V <5E0=V:0. �> ?>G0B:C 

?@>2545==S @5<>=BC 703>B>2;SRBP V=AB@C<5=B8 V 7<V==V 45B0;V. 

#5@54 A0<8< @5<>=B>< 03@530BC B0 9>3> @>718@0==S<, >1;04=0==S 

=5>1EV4=> 2V4:;RG8B8 2V4 AVB:8 B5E=>;>3VG=8E :><C=V:0FV9, 5;5:B@><5@56V, 

@>7'є4=CRBP =0?V2<CDB8 20;C 4283C=0 B0 2V4'є4=CRBP ?@82V4, 7;820RBP 

<0AB8;> 7 A8AB5<8 7<0I5==S. !0 A8;>2><C I8BV 5;5:B@>682;5==S :@V?8BPAS 

B01;8G:0: «!5 2<8:0B8 - ?@0FRRBP ;R48». 

"A=>2=V ?@028;0 @>718@0==S ��(�: 

- ?5@54 @>718@0==S< ?>B@V1=> >7=09><8B8AP V7 B5E=VG=8< 

?0A?>@B><, :@5A;5==S<8 >A=>2=8E 45B0;59 V :V=5<0B8G=>R AE5<>R B0 

287=0G8B8 ?>@S4>: @>718@0==S 2C7;V2. $5:><5=4>20=> B0:>6 A:;0AB8 ?;0= 

@>718@0==S 70 >4=8< 7 <5B>4V2: ?>A;V4>2=><C 01> ?0@0;5;P=>-?>A;V4>2=><C; 

- @>718@0єBPAS ;8H5 B>9 2C7>; G8 <5E0=V7<, S:89 ?V4;S30є @5<>=BC 

(?>2=5 @>718@0==S 28:>=CRBP ?@8 :0?VB0;P=><C @5<>=BV); 

- ?@8 A0<><C ?@>F5AV @>718@0==S A:;040RBPAS 2V4><>ABV 45D5:BV2; 

- @>718@0==S ?>G8=0RBP 7V 7=SBBS :@8H>:, :>6CEV2, 70?>1V6=8E 

I8B:V2, 4;S B>3> I>1 >B@8<0B8 4>ABC? 4> 2C7;0, S:89 ?V4;S30є @>718@0==R; 

- S:I> @>718@0єBPAS 45:V;P:0 2C7;V2, B> 45B0;V :>6=>3> 7 =8E 

A:;040RBPAS ?@8 7=V<0==V 3010@8B=8E 45B0;59 B0 2C7;V2, ?@8 FP><C ?>B@V1=> 

:>@8ABC20B8AS 20=B06>?V49><=8<8 <5E0=V7<0<8; 

- 4;S A?@>I5==S @>718@0==S A?@S65=P, ?>B@V1=> :>@8ABCRBPAS 

A?5FV0;P=8<8 ?@8AB@>S<8, V=AB@C<5=B0<8, 7=V<0G0<8 V <5E0=V7<0<8. 

�<EAB6B> 8B DB;8V?G:  

!0 >A=>2V ?@>2545=8E 4>A;V465=P @>7@>1;5=0 :>=AB@C:FVS 

7<VHC20;P=>-1@>48;P=>-D>@<C20;P=>3> 03@530BC 7 :C;0G:>28<8 @>1>G8<8 

>@30=0<8 4;S ?>:@0I5=>3> ?@>F5AC ?@83>BC20==S ?H5=8G=>3> BVAB0. 

#@>2545=> @>7@0EC=>: ?@>4C:B82=>ABV 0?0@0BC 157?5@5@2=>W 4VW, <VF=VA=V 
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@>7@0EC=:8 B0 @>7@0EC=:8 >A=>2=8E :>=AB@C:B82=8E 5;5<5=BV2: @>1>G89 

>@30= - H=5:, 35><5B@8G=V ?0@0<5B@8. #V4V1@0=0 ?@82V4 CAB0=>2:8 - 4283C=-

@54C:B>@, B0 3V4@>F8;V=4@8 4;S D>@<C20;P=>W 3>;>2:8.   

� @>74V;V B0:>6 =02545=> =5>1EV4=V 40==V ?@> 5:A?;C0B0FVR, <>=B06 V 

@5<>=B 0?0@0BC. 
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5. "IBDBA4 CD4JV 
 

�EFGC 

%8AB5<0 C?@02;V==S >E>@>=>R ?@0FV - F5 AC:C?=VABP >@30=V2 C?@02;V==S 

?V4?@8є<AB2><, I> =0 >A=>2V =>@<0B82=>W 4>:C<5=B0FVW 74V9A=RRBP 

FV;5A?@S<>20=C, ?;0=><V@=C 4VS;P=VABP 4;S 28:>=0==S 70240=P B0 DC=:FV9 

C?@02;V==S 4;S 70157?5G5==S 157?5G=8E, 74>@>28E B0 28A>:>?@>4C:B82=8E 

C<>2 ?@0FV, 70?>1V30==S >B@8<0==R B@02< V ?@>D70E2>@R20=P, 0 I5 

4>B@8<0==S ?@02 @>1VB=8:V2, I> 30@0=BCRBPAS 70:>=>402AB2>< ?@> >E>@>=C 

?@0FV. 

(C=:FVS<8 C?@02;V==S >E>@>=>R ?@0FV є: 

• >@30=V70FVS V :>>@48=0FVS @>1VB; 

• ?@>3=>7C20==S B0 ?;0=C20==S @>1VB, WE=є DV=0=AC20==S; 

• :>=B@>;P AB0=C >E>@>=8 ?@0FV V DC=:FV>=C20==S< A8AB5<0 C?@02;V==S 

>E>@>=>R ?@0FV =0 ?V4?@8є<AB2V; 

• >1;V:, 0=0;V7 V >FV=:0 AB0=C C<>2 B0 157?5:8 ?@0FV; 

• A?@8S==S 4VS;P=>ABV ?> >E>@>=V ?@0FV. 

 

        �A4?V; BEAB6A<I CDBJ9EV6 F4 B5?48A4AAO 8?O 6<O6?9AAO A959;C9KA<I 

F4 L>V8?<6<I H4>FBDV6 G@B6 CD4JV 

->1 28S28B8 =0S2=V H:V4;82V V =5157?5G=V G8==8:8 ?>B@V1=> 

?@>0=0;V7C20B8 @>1>BC >1;04=0==S 2 F5EC 7 28@>1=8FB20 1035BV2. '<>2=V 

?>7=0G5==S =0=5A5=> =0 A?@>I5=V9 AE5<V ;V=VW. 

� @>1>GV9 7>=V <>6;825 28=8:=5==S B0:8E H:V4;828E V =5157?5G=8E 

D0:B>@V2: 71V;PH5==S B5<?5@0BC@8 ?>2VB@S, S:I> 1C4CBP ?>@CH5=V 

5:A?;C0B0FV9=V 28<>38 CAB0B:C20==S B0 ?@8 =5A?@02=>ABV 25=B8;SFVW; >15@B>2V 

5;5<5=B8 5;5:B@>?@82>4V2 70 =5A?@02=>ABV G8 2V4ACB=>ABV 70E8A=8E 70A>1V2; 

D>@<C20;P=0 3>;>2:0 ?@8 2V4ACB=>ABV G8 =5A?@02=>ABV 70E8A=8E 70A>1V2. ->1 

4>B@8<0B8 =>@<0;P=V C<>28 ?@0FV ?>B@V1=> 70157?5G8B8 =04V9=C V7>;SFVR 
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?>25@E>=P CAB0B:C20==S V =0;03>48B8 ?>40GC G8AB>3> B0 A2V6>3> ?>2VB@S 7 

4>?><>3>R A8AB5<8 25=B8;SFVW. 

 

 

 

$8A.5.1. !5157?5G=V D0:B>@8 =0 ;V=VW  28@>1=8FB20 1035BV2 

 

#@8ACB=V< C F5EC 28@>1=8FB20 1035BV2, H:V4;828< B0 =5157?5G=8< 

D0:B>@0< ?@8A2>є=> =0ABC?=V A8<2>;8: & - 284V;5==S B5?;0, , - HC<,  B - 
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A8AB5<V 25=B8;SFVW. 

!>@<8 <V:@>:;V<0BC ?@82545=> 2 B01;8FV 5.1.    

        



 

 

 

 
 

 

20-1999.� .01.000.�З   �=4. 7<V=. 
 

 

 �0B0 2840==O 
 

 

  �>20 
  UA 

А@:CH 
 87 
 

&01;8FS 5.1. �>?CAB8<V =>@<8 <V:@>:;V<0BC        

 

 

ШG@ 

,C< =0 ;V=VW 28@>1=8FB20 1035BV2 =5 ?5@528ICє 4>72>;5=89 =>@<0<8.   

#5@52V@:0 HC<C V 2V1@0FVW 157?>A5@54=P> =0 @>1>G8E <VAFSE <0є  
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