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ABSTRACT 

In this qualification work, the modernization of the MP-68 press for pressing out 
oil from vegetable raw materials was carried out. 

 The qualification paper consists of an explanatory note in the volume of A4 
format sheets and a graphic part in the volume of 6 A1 format sheets. 

 The explanatory note provides a comparative description of the same type of 
equipment, carefully describes the structure, principle of operation, shortcomings in 
operation and justified modernization of the MP-68 press for pressing oil from 
vegetable raw materials. A description of the technological process of vegetable oil 
production and the main technological equipment is given. 

 In the calculation part, product calculation, constructive, kinematic and strength 
calculations were carried out. The process of manufacturing the part and the 
calculations of mechanical processing are carefully described with the indication of 
processing schemes, rationally selected machine equipment and tools. 

 In the sixth chapter, the issues of equipment installation, its adjustment and 
commissioning, repair, operation, maintenance, possible deviations in the operation of 
the press and ways to eliminate them are revealed. 

 The section "Control system" provides a description of the device for measuring 
temperature. In the section on labor protection, a description of harmful factors at the 
enterprise and ways to eliminate them, the rules of operation of the press are described 
in detail. 

 Much attention was paid to civil protection: a description of rescue and other 
emergency emergency recovery works was carried out with the aim of rescuing people 
and providing them with assistance, localization of accidents and elimination of 
damage that hinders rescue operations, which is extremely relevant in the period of 
martial law. 

 The graphic part reveals in more detail the structure of the press, shows details 
and nodes, their mutual placement, dimensions and structure. 

Key words: press, oil, vegetable raw materials, modernization 
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                          6.1. &9EAB?B7VGA<= @0DHDGF 6<7BFB6?9AAя ;VDBG>< 

 

 

!><5@ 
>?5@0FVW, 
?5@5E>4C 

               

!0720 >?5@0FVW, ?5@5E>4C 
&5E=>;>3VG=5 >1;04=0==O, 
?@8AB@>W, V=AB@C<5=B 
>1@>1;N20;ь=89, :>=B@>;ь=89 

10 

 

10.1 

З03>BV25;ь=0,  
 '33 
�V4@V70B8 703>B>2:C 7 ?@>:0BC  
(?> <0AV)  
L = 223 << d=187 << 

 

�V4@V7=89 25@AB0B, 
�5I0B0 
3-E :C;0G:>289 ?0B@>= 

;5I0B0, 48A:>20 ?8;:0 

20 

20.1 

,B0<?C20;ь=0 
�V4HB0<?C20B8 703>B>2:C, 
 2@0E>2CNG8 ?@8?CA:8 

#@5A 
#>:>2:0 A?5FD>@<8 
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 30,1 

 

 

 30,2 

 

 

 30,3 
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 30.5 

&>:0@=0 
'33 
&>G8B8 ǿ 180 =0G>@=>, L = 22<< 

 

 

&>@FN20B8 ǿ180 

 

 

&>@FN20B8 ǿ105 

 

 

&>G8B8 ǿ100 =0G>@=> L = 48.7 

<< 

 

 

&>G8B8  D0A:C 1,6*45 =0 ǿ100 

&>:0@=>-328=B>@V7=89 25@AB0B 16�20 
3-E :C;0G:>289 ?0B@>= 

$V75Fь ?@>EV4=89 ?@0289  
�*H*L = 16*25*140<<, α = 8ْ, γ = 10ْْ,φ = 5ْ, & �
,B0=35;ьF8@:C;ь ,*1 
$V75Fь ?@>EV4=89 C?>@=89 ?@0289  
�*H*L = 16*25*140<<, α = 8ْ, γ = 10ْْ,φ = 0ْْ, & �
,B0=35;ьF8@:C;ь ,*1 
$V75Fь ?@>EV4=89 ?@0289  
�*H*L = 16*25*140<<, α = 8ْ, γ = 10ْْ,φ = 5ْ, & �
,B0=35;ьF8@:C;ь ,*1 
$V75Fь ?@>EV4=89 C?>@=89 ?@0289  
�*H*L = 16*25*140<<, α = 8ْ, γ = 10ْْ,φ = 0ْْ, & �
,B0=35;ьF8@:C;ь ,*1 
$V75Fь ?@>EV4=89 ?@0289  
�*H*L = 16*25*140<<, α = 8ْ, γ = 10ْْ,φ = 5ْ, & �
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�5D5Iі4 30.1. ТBK<F< ǿ 180 A4KBDAB, l = 22 @@. 

�;818=0 @V70==O ?@8 Fь><C 

d3 - d4          187 - 180 

t  =  4444  = 44444  = 3,5 << 

2                      2 
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         �818@0є<> ?>40GC. �;O @V7FV2 7 ?5@5B8=>< @V7FO 16E25 << ?@8 >1@>1;5==V 

AB0;ь=8E 45B0;59 4V0<5B@>< 4> 400 << 7 3;818=>N @V70==O 4> 5 <<  S = 0,8 3 1,0  

<</>1  (F45?. 17).  #@89<0є<> S = 0,8 <</>1. 

З F45?. 20  2818@0є<> 70;56=VABь 4;O 287=0G5==O H284:>ABV @V70==O V 287=0G0є<> 

H284:VABь @V70==O: 

Cv                                                      255 

V = 44444444  = 44444444 

T 0.2    t 0.15    S 0.45              T 0.2    t 0.15    S 0.45 

 

             45 & 4 ABV9:VABь @V7FO. #@89<0є<> & = 90 E2. 

 

                                                              255 

&>4V                        V = 44444444     =  101,96  </E2. 

           90 0.2 3.75 0.15 0.8 0.45 

 

#>B@V1=0 G0AB>B0 >15@BV2 H?V=45;O 25@AB0B0: 

                                                                   

                                      1000V       1000 * 101,96 

nB  = 444  =  444444 = 282,36 >1/E2 

                                                Ã d3                 Ã * 187 

 

        І7 @O4C >15@BV2 H?V=45;O 25@AB0B0 16�20 2818@0є<> 1;86G5 <5=H5 7=0-

G5==O  4  nB = 250 >1/E2. 

(@O4: ...100, 125, 160, 200, 250, 315, 400, 500, 630, 730, 800,1000, 1250, 1600 

>1/E2 ) 

            �V9A=0 H284:VABь @V70==O ?@8 B0:8E >15@B0E H?8=45;O:   

                                           ÃdnB               Ã * 187 *250 

V = 4444 = 444444   = 90.28 </E2 

                                            1000             1000 
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�EAB6A<= K4E A4 6<>BA4AAO C5D5IB4G : 

       L 

t01= 44 , 

         nB S 

 

45 L 4 @>7@0EC=:>20 4>268=0 >1@>1;5==O 4;O ?5@5E>4C 

 

                        L = l + l1+ l2 + l3 , 

 

 45 l =18 << 4 4>268=0 >1@>1;5==O 157?>A5@54=ь> =0 45B0;V; l1 = 2 << 4 4>102:0 

4>268=8 =0 ?V42V4 V=AB@C<5=BC 4> ?>G0B:C @V70==O 7 <5E0=VG=>N ?>40G5N; l2 4 

25;8G8=0 2@V70==O V=AB@C<5=BC;  l3 4 25;8G8=0 ?5@51V3C @V7FO. 

�;O C?>@=>3> @V7FO 7 >A=>2=8< :CB>< C ?;0=V  φ = 450, l2 +  l7 = 5.<< 

"B65,  

L = 18 + 2 + 5 = 25 <<. 

 

25 

t01 = 4444 = 0,125 E2. 

250 * 0,8 

�>?><V6=89 G0A =0 28:>=0==O ?5@5E>4C: 

 

t41 =  t1 +  t 2 + t3 + … +  t n 

 

45 t1 =0,09E2 4 4>?><V6=89 G0A, ?>2'O70=89 157?>A5@54=ь> 7 ?5@5E>4>< 4;O 

?>74>26=ь>3> >1B>GC20==O 7 CAB0=>2;5==O< @V7FO ?> C?>@C 01> 3@C1> ?> ;V<1C =0 

25@AB0B0E 7 28A>B>N F5=B@V2 4> 200 << ?@8 02B><0B8G=V9 ?>40GV (F45?. 26);  t 2 = 

0,05 + 0,05 = 0,1 E2 4 4>?><V6=89 G0A =0 70<V=C G0AB>B8 >15@BV2 H?V=45;O V 

?>40GV (F45?. 26);  t3  − 4>?><V6=89 G0A =0 V=HV 4VW ?V4 G0A 28:>=0==O ?5@5E>4C. 
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"A:V;ь:8 ?>B@518 2  70<V=V V=AB@C<5=BC V V=H8E 4VOE =5<0є, B> t3 = 0. &>4V 

t41 = 0,09 + 0,1 = 0,19 E2. 

  %8;8 @V70==O : 

                          Pz1 = Cp *  t * S0.75 = 200 * 3.75 * 0.80.75 = 634.42 

  Cp = 200 :3/<<2- AB0;ь 

   t  = 3.75 <<  - 3;818=0 @V70==O 

   S = 0.8 << 3 ?>40G0 

                                                  Pz * V4 

                                      Ne1 = 4444  < N42,  

                                                60 * 102 

 45 N42  = 11 :�B 3 ?>BC6=VABь 4283C=0  25@AB0B0  16�20                

 

                                                  634.42 * 90.28 

                                       Ne1 = 44444444 = 9.36 :�B < 11 :�B 

                                                         60 * 102 

 

�5D5Iі430.2  ТBDJN64F< ǿ180 A4KBDAB 

�;818=0 @V70==O ?@8 Fь><C  

                                                                  t  =   1,7 <<             

                                                                                

    �818@0є<> ?>40GC. �;O @V7FV2 7 ?5@5B8=>< @V7FO 16E25 << ?@8 >1@>1;5==V 

AB0;ь=8E 45B0;59 4V0<5B@>< 4> 400 << 7 3;818=>N @V70==O 4> 5 << S = 0,6 3 1,2  

<</>1  (F45?. 17).  #@89<0є<> S = 0,6 <</>1. 

З F45?. 20  2818@0є<> 70;56=VABь 4;O 287=0G5==O H284:>ABV @V70==O V 287=0G0є<> 

H284:VABь @V70==O: 

Cv                                                     485 

V = 44444444  = 44444444 , 

       T 0.2    t 0.15    S 0.45              T 0.2    t 0.15    S 0,45 

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 

5 
�2.$.133.�61�")70009.#З 

54 



       

          45 & 4 ABV9:VABь @V7FO. #@89<0є<> & = 60 E2. 

 

                                                             485 

&>4V  :                      V = 44444444     =  177,2  </E2 

           60 0.2 1.7 0.15 0.6 0,45 

 

#>B@V1=0 G0AB>B0 >15@BV2 H?V=45;O 25@AB0B0: 

                                               

                                                1000V        1000 * 177,2 

nB  = 444 = 444444 = 525,1>1/E2 

                                                  Ã d3                 Ã * 180 

 

І7 @O4C >15@BV2 H?V=45;O 25@AB0B0 2818@0є<> 1;86G5 <5=H5 7=0G5==O  4  nB = 

500 >1/E2. 

            �V9A=0 H284:VABь @V70==O ?@8 B0:8E >15@B0E H?V=45;O:   

 

                                     ÃdnB            Ã * 180 *500 

V = 4444 = 4444444    = 108.8 </E2 

                                     1000             1000 

 

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

                                                                          L 

                                                                  t02 = 44 

                                                                          nB S 

 

45 L 4 @>7@0EC=:>20 4>268=0 >1@>1;5==O 4;O ?5@5E>4C 

 

L = l + l1+ l2 + l3 , 
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           45 l =21,25 << 4 4>268=0 >1@>1;5==O 157?>A5@54=ь> =0 45B0;V; l1 = 2 << 4 

4>102:0 4>268=8 =0 ?V42V4 V=AB@C<5=BC 4> ?>G0B:C @V70==O 7 <5E0=VG=>N 

?>40G5N;  

           l2 4 25;8G8=0 2@V70==O V=AB@C<5=BC;  

            l3 4 25;8G8=0 ?5@51V3C @V7FO. 

�;O C?>@=>3> @V7FO 7 >A=>2=8< :CB>< C ?;0=V  φ = 900, l2 = 0, l7 = 0.<< 

          "B65:  L = 21,25 + 2 + 5 = 28,25 <<. 

                                                                                         

                                                        28,25 

t02 = 4444 = 0,09 E2. 

                                                      500 * 0,6 

�>?><V6=89 G0A =0 28:>=0==O ?5@5E>4C: 

t41 =  t1 +  t 2 + t3 + … +  t n 

45 t1 =0,09 E2 4 4>?><V6=89 G0A, ?>2'O70=89 157?>A5@54=ь> 7 ?5@5E>4>< 4;O 

?>?5@5G=>3> >1B>GC20==O 7 CAB0=>2;5==O< @V7FO ?> C?>@C 01> 3@C1> ?> ;V<1C =0 

25@AB0B0E 7 28A>B>N F5=B@V2 4> 200 << ?@8 02B><0B8G=V9 ?>40GV (F45?. 26);  t 2 = 

0,05 + 0,05 = 0,1 E2 4 4>?><V6=89 G0A =0 70<V=C G0AB>B8 >15@BV2 H?8=45;O V 

?>40GV (F45?. 26);  t3  − 4>?><V6=89 G0A =0 V=HV 4VW ?V4 G0A 28:>=0==O ?5@5E>4C. 

"A:V;ь:8 ?>B@518 2  70<V=V V=AB@C<5=BC V V=H8E 4VOE =5<0є, B> t3 = 0. &>4V   

t42 = 0,09 + 0,1 = 0,19 E2. 

  %8;8 @V70==O : 

Pz2 = Cp  * t * S0.75 = 200 * 1.7 * 0.60.75 = 231.79 

  Cp = 200 :3/<<2- AB0;ь    

   t  = 1.7 <<  - 3;818=0 @V70==O 

   S = 0.6 << - ?>40G0 

                                                  Pz * V4 

                                      Ne2 = 4444  < N42,   

                                                60 * 102 

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 
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45 N42  = 11 :�B 3 ?>BC6=VABь 4283C=0  25@AB0B0  16�20                      

                                                   

                                                  231.79 * 168.8 

                                       Ne2 = 44444444 = 6.39 :�B < 11 :�B 

                                                         60 * 102 

 

�5D5Iі430.3. ТBDJN64F< ǿ105 

 

�;818=0 @V70==O ?@8 Fь><C:                                                                            

                                                                  t  = 2,5 <<             

                                                                                

�818@0є<> ?>40GC. �;O @V7FV2 7 ?5@5B8=>< @V7FO 16E25 << ?@8 >1@>1;5==V 

AB0;ь=8E 45B0;59 4V0<5B@><  

4> 100 << 7 3;818=>N @V70==O 4> 3 << S = 0,6 3 0,9  <</>1  (F45?. 17).  #@89<0є<> 

S = 0,6 <</>1. 

З F45?. 20  2818@0є<> 70;56=VABь 4;O 287=0G5==O H284:>ABV @V70==O V 287=0G0є<> 

H284:VABь @V70==O: 

                                           Cv                                                     403 

V = 44444444  = 44444444 

     T 0.2    t 0.15    S 0,35             T 0.2    t 0.15    S 0,35 

       

               45 & 4 ABV9:VABь @V7FO. #@89<0є<> & = 90 E2. 

403 

&>4V                        V = 44444444     =  206,4  </E2 

           90 0.2 2,5 0.15 0.6 0.35 

 

    #>B@V1=0 G0AB>B0 >15@BV2 H?V=45;O 25@AB0B0: 

  

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 
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                                      1000V     1000 * 206,4 

nB  = 444 = 444444 = 1011,5 >1/E2 

                                                Ã d3                 Ã * 187 

І7 @O4C >15@BV2 H?V=45;O 25@AB0B0 2818@0є<> 1;86G5 <5=H5 7=0G5==O  4  nB = 

1000 >1/E2. 

            �V9A=0 H284:VABь @V70==O ?@8 B0:8E >15@B0E H?V=45;O:   

                                        ÃdnB            Ã * 105*1000 

V = 4444 = 444444   = 204,1 </E2 

                                        1000             1000 

 

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

       L 

t03i = 44 

        nB S 

 

45 L 4 @>7@0EC=:>20 4>268=0 >1@>1;5==O 4;O ?5@5E>4C 

L = l + l1+ l2 + l3 , 

 45 l =32,5 << 4 4>268=0 >1@>1;5==O 157?>A5@54=ь> =0 45B0;V; l1 = 2 << 4 

4>102:0 4>268=8 =0 ?V42V4 V=AB@C<5=BC 4> ?>G0B:C @V70==O 7 <5E0=VG=>N 

?>40G5N; l2 4 25;8G8=0 2@V70==O V=AB@C<5=BC;  l3 4 25;8G8=0 ?5@51V3C @V7FO. 

�;O C?>@=>3> @V7FO 7 >A=>2=8< :CB>< C ?;0=V  φ = 450, l2 +  l7 = 5.<< 

"B65, L = 32,5 + 2 + 5 = 39,5 <<.                                                                                               

                                                            39,5 

t03 = 4444 = 0,07 E2. 

                                                        1000 * 0,6 

 

�>?><V6=89 G0A =0 28:>=0==O ?5@5E>4C: 

t43 =  t1 +  t 2 + t3 + … +  t n, 

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 
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    45 t1 =0,09 E2 4 4>?><V6=89 G0A, ?>2'O70=89 157?>A5@54=ь> 7 ?5@5E>4>< 4;O 

?>?5@5G=>3> >1B>GC20==O 7 CAB0=>2;5==O< @V7FO 4> C?>@C 01> 3@C1> ?> ;V<1C =0 

25@AB0B0E 7 28A>B>N F5=B@V2 4> 200 << ?@8 02B><0B8G=V9 ?>40GV (F45?. 26);  

       t 2 = 0,05 + 0,05 = 0,1 E2 4 4>?><V6=89 G0A =0 70<V=C G0AB>B8 >15@BV2 H?V=45;O 

 V ?>40GV (F45?. 26);  

    t3  − 4>?><V6=89 G0A =0 V=HV 4VW ?V4 G0A 28:>=0==O ?5@5E>4C. "A:V;ь:8 ?>B@518 2  

70<V=V V=AB@C<5=BC V V=H8E 4VOE =5<0є, B> t3 = 0.  

        &>4V: 

t43 = 0,09 + 0,1 = 0,19 E2. 

  %8;8 @V70==O : 

Pz3 = Cp  * t * S0.75 = 200 * 2.5 * 0.60.75 = 340.86 

 

  Cp = 200 :3/<<2- AB0;ь    

   t  = 2.5 <<  - 3;818=0 @V70==O 

   S = 0.6 << - ?>40G0 

                                                  Pz * V4 

                                      Ne3 = 4444  < N42,   

                                                60 * 102 

45 N42  = 11 :�B 3 ?>BC6=VABь 4283C=0  25@AB0B0  16�20                     

                                                   

                                                  340.86 * 204,1 

                                       Ne3 = 44444444 = 10,37 :�B < 11 :�B 

                                                         60 * 102 

 

�5D5Iі430.4. ТBK<F< ǿ 100 A4KBDAB, l = 48,7 @@ 

�;818=0 @V70==O ?@8 Fь><C:                                                                         

                                                                   

                                               d3 - d4          105 - 100 

t  =  4444  = 4444  = 2,5 << 

                                                 2                     2 

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 
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�818@0є<> ?>40GC. �;O @V7FV2 7 ?5@5B8=>< @V7FO 16E25 << ?@8 >1@>1;5==V 

AB0;ь=8E 45B0;59 4V0<5B@>< 4> 100 << 7 3;818=>N @V70==O 4> 3 << S = 0,6 3 0,9  

<</>1  (F45?. 17).  #@89<0є<> S = 0,6 <</>1. 

З F45?. 20  2818@0є<> 70;56=VABь 4;O 287=0G5==O H284:>ABV @V70==O V 287=0G0є<> 

H284:VABь @V70==O: 

Cv                                                     393 

V = 44444444  = 44444444 

      T 0.2    t 0.15    S 0,2              T 0.2    t 0.15    S 0,2 

         45 & 4 ABV9:VABь @V7FO. #@89<0є<> & = 60 E2. 

 

393 

&>4V                        V = 44444444     =  167,2  </E2 

          60 0.2 2,5 0.15 2,5 0.2 

 

#>B@V1=0 G0AB>B0 >15@BV2 H?V=45;O 25@AB0B0: 

                                        1000V     1000 * 167,2 

nB  = 444 = 444444 = 819,2 >1/E2 

                                                   Ã d3                 Ã * 187 

І7 @O4C >15@BV2 H?V=45;O 25@AB0B0 2818@0є<> 1;86G5 <5=H5 7=0G5==O : 

nB = 800 >1/E2. 

            �V9A=0 H284:VABь @V70==O ?@8 B0:8E >15@B0E H?V=45;O:   

                                        ÃdnB            Ã * 105 * 800 

V = 4444 = 444444   = 163,28 </E2 

                                       1000             1000 

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

       L 

t04 = 44 , 

       nB S 

45 L 4 @>7@0EC=:>20 4>268=0 >1@>1;5==O 4;O ?5@5E>4C 

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 
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L = l + l1+ l2 + l3 , 

 45 l =48,7 << 4 4>268=0 >1@>1;5==O 157?>A5@54=ь> =0 45B0;V;  

   l1 = 2 << 4 4>102:0 4>268=8 =0 ?V42V4 V=AB@C<5=BC 4> ?>G0B:C @V70==O 7 

<5E0=VG=>N ?>40G5N;  

   l2 4 25;8G8=0 2@V70==O V=AB@C<5=BC;  l3 4 25;8G8=0 ?5@51V3C @V7FO. 

       �;O C?>@=>3> @V7FO 7 >A=>2=8< :CB>< C ?;0=V  φ = 900, l2 = 0,  l7 = 0 

      "B65:  

L = 48,7 + 2 = 50,7 <<. 

 

                                                            50,7 

t04 = 4444 = 0,1 E2. 

                                                        800 * 0,6                                                                                  

�>?><V6=89 G0A =0 28:>=0==O ?5@5E>4C: 

t44 =  t1 +  t 2 + t3 + … +  t n , 

    45 t1 =0,09 E2 4 4>?><V6=89 G0A, ?>2'O70=89 157?>A5@54=ь> 7 ?5@5E>4>< 4;O 

?>74>26=ь>3> >1B>GC20==O 7 CAB0=>2;5==O< @V7FO ?> C?>@C 01> 3@C1> ?> ;V<1C =0 

25@AB0B0E 7 28A>B>N F5=B@V2 4> 200 << ?@8 02B><0B8G=V9 ?>40GV (F45?. 26);  

       t 2 = 0,05 E2 4 4>?><V6=89 G0A =0 70<V=C G0AB>B8 >15@BV2 H?V=45;O (F45?. 26);              

t3  − 4>?><V6=89 G0A =0 V=HV 4VW ?V4 G0A 28:>=0==O ?5@5E>4C. "A:V;ь:8 ?>B@518 2  

70<V=V V=AB@C<5=BC V V=H8E 4VOE =5<0є, B> t3 = 0.    

&>4V  

t44 = 0,09 + 0,05 = 0,14 E2. 

%8;8 @V70==O : 

                          Pz4 = Cp  * t * S0.75 = 200 * 2.5 * 0.60.75 = 340.86 

 

  Cp = 200 :3/<<2- AB0;ь    

   t  = 2.5 <<  - 3;818=0 @V70==O 

   S = 0.6 << - ?>40G0 

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 
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                                               Pz * V4 

                                      Ne4 = 4444  < N42, 

                                              60 * 102 

 

  45 N42  = 11 :�B 3 ?>BC6=VABь 4283C=0  25@AB0B0  16�20                          

 

                                                  340,86 * 163.28 

                                       Ne4 = 44444444 = 9.09 :�B < 11 :�B 

                                                         60 * 102 

 

 

П5р5хі4 30.5. ТBK<F< H4E>G 

 

     "?5@0B82=89 G0A =0 7=OBBO D0A>: 4;O >1@>1;N20=>W ?>25@E=V 4V0<5B@>< 4> 100 

<< AB0=>28Bь (70 B01;.27) 

                                                          &>? = 0,18 E2  

"A=>2=89 G0A =0 28:>=0==O >?5@0FVW: 

                           &0 = ∑t0 = 0.125 + 0.09 + 0.07+ 0.1= 0,39E2. 

 

�>?><V6=89 G0A                           

                                                &4 = 2ty + ∑ t4 , 

 

45 ty 3 4>?><V6=89 G0A =0 2AB0=>2;5==O (?5@5CAB0=>2;5==O), 70:@V?;5==O V 7=OBBO 

45B0;V. 

�;O 2AB0=>2;5==O 45B0;V <0A>N 4> 5 :3 2 ?0B@>= 7 F5=B@>< 

ty = 0,24E2.(F45?.25) 

&>4V                             

                                ∑ t8  = t41 + t42 + t43 + t44 + t45,  

                                ∑ t8  = 0.19+0.19+0.19+0.14= 0,71 E2. 

                                                

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 

13 
�2.$.133.�61�")70009.#З 

62 



                                            

&4 = 2*0,24 + 0,71 = 1,19 E2. 

                                       

"?5@0FV9=89 G0A  

&>? = &> + &4 = 0,39 + 1,19 + 0,18 = 1,76 E2. 

 +0A =0 >1A;C3>2C20==O @>1>G>3> <VAFO, ?5@5@28, 2V4?>G8=>: V ?@8@>4=V ?>B@518: 

&>1 + &?.? = (2,5+4,0)&>? / 100 (F45?. 24); 

&>1 +&?.? = 6,5 * 1,76 / 100 = 0,11 E2. 

,BCG=89 G0A AB0=>28Bь  

&HB = &>? + &>1 + &?.? = 1,76 + 0,11 = 1,87 E2. 

�0;ь:C;OFV9=89 G0A =0 28:>=0==O >?5@0FVW ?@8 283>B>2;5==V >4=VєW 45B0;V: 

                                    &: = &HB + &?.7 / n ; 

45 &?.7 4 ?V43>B>2G>-7025@HC20;ь=89 G0A =0 ?0@BVN 45B0;59. 

       !0 =0;03>465==O 2 A0<>F5=B@C20;ь=><C ?0B@>=V 7 ?V4B@8<:>N F5=B@>< 2 

704=V9 101FV 25@AB0B0 7 28A>B>N F5=B@V2 200 << ?@8 28:>@8AB0==V H5AB8 

V=AB@C<5=BV2 40єBьAO 13 E2, =0 >45@60==O B0 74020==O V=AB@C<5=BV2 B0 ?@8AB@>W2 

4 7...10 E2 V =0 70<V=C :C;0G:V2 B@8:C;0G:>2>3> ?0B@>=0 4 4 E2 (F45?. 24). 

"B65, 

                                                &?.7=13 + 10 + 4 = 27 E2; 

 

n 4 :V;ь:VABь 45B0;59 C ?0@BVW (A5@VW). 

/:I> 28E>48B8 7 @VG=>W ?@>3@0<8 2000 45B0;59 =0 @V:, O:0 28:>=CєBьAO  

 

?><VAOG=5 10 @07 ?> 200 HB, B> 

                                          27 

                 &: = 1,87 + 4444 = 2 E2.  

                                          200 

N =  60 / &: = 30 45B0;59. 

З<=. �@:. 7 4>:C<. #V4?8A �0B0 

�@:. 
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7.  "!&А�, !А�А��А, ��%#�'А&А&І/ &А $� "!& #$�%А 

 

7.1.  >=B06 V @5<>=B <0H8=8 

 

 >=B06 <0A;>?@5A0 ?>28=5= 28:>=C20B8AO 2 ?>2=><C A?V22V4=>H5==V 7 

:@5A;5==O<8 V 4V9A=8< ?0A?>@B><. !0 @8A. 13 ?@54AB02;5=0 AE5<0 CAB0=>2:8 

<0A;>2V468<=>3> 03@530BC  #�-68, O:89 A:;040єBьAO V7 42>E <0A;>?@5AV2  #-68 

V 60@>2=V �-68. #@8 281>@V ?;>I04:8 4;O 2AB0=>2;5==O <0A;>?@5A0 =5>1EV4=> 

?5@5410G8B8 45O:89 70?0A ?;>I04:8 4;O ?@>2545==O <>=B06C V @5<>=BC >:@5<8E 

2C7;V2 (2AB0=>2;5==O V 28BO3 H=5:>2>3> 20;0, @>7:@8BBO 75є@=>W :0<5@8, ?>2>@>B8 

@54C:B>@0 V B.V=.). 

�5B>==V ?;>I04:8 4;O 2AB0=>2;5==O <0A;>?@5A0 V ?@82>4C ?>28==V 1CB8 

28:>=0==V C 2V4?>2V4=>ABV 7V AE5<>N %E3 ?;0=C DC=40<5=BC V =>@<>N =0 

?@><8A;>25 1C4V2=8FB2>. 

�AB0=>2;5==O <0A;>?@5A0 V ?@82>4C =0 DC=40<5=BV A;V4 28:>=C20B8 ?> 

@V2=N 4;O 282V@5==O 3>@87>=B0;ь=>ABV. �>?CAB8<0 =5A?V2>A=VABь 20;V2 @54C:B>@0 7 

20;>< <0A;>?@5A0 V 7 20;>< 5;5:B@>4283C=0 <0A;>?@5A0 =5 1V;ьH 0,5<<. #@8 

Fь><C <>6;82> 28:>@8AB0==O @V7=8E :;8=V2 V ?@>:;04>: ?V4 >A=>2C <0A;>?@5A0, 

@54C:B>@0 V 5;5:B@>4283C=0. #>;>65==O ?@82>4=>W <CDB8 =0 20;0E <0A;>?@5A0 V 

@54C:B>@0 DV:ACєBьAO 328=B>< H;OE>< 70A25@4;N20==O ?V4 =ь>3> A?5FV0;ь=>3> 

>B2>@C =0 20;C @54C:B>@0 ?@8 <>=B06C. 

#@8 <>=B06C <0A;>?@5A0 7 60@>2=5N =5>1EV4=> 70157?5G8B8 AC<VA=VABь 

:>@?CA0 6828;ь=8:0 <0A;>?@5A0 7 28?CA:=8< 2V:=>< =86=ь>3> G0=0 60@>2=V. 

#VA;O 3>@87>=B0;ь=>W 282V@:8 DC=40<5=BC =5>1EV4=> 70:@V?8B8 >A=>2C 

<0A;>?@5AC, @54C:B>@0 V 4283C=0 DC=40<5=B0;ь=8<8 1>;B0<8 4> 15B>==>W >A=>28 

H;OE>< 70;820==O 1>;BV2 F5<5=B=8< @>7G8=><. 

$>7B0HC20==O V :@V?;5==O 5;5:B@>>1;04=0==O, @072>4:C B@C1 B0 :015;V2  

 

 

 
�<=. �8AB № 4>:C<. #V4?8A �0B0 

�@:. 

1 

 

�2.$.133.�61�")70009.#� 

  $>7@>1. ,>;C4ь:> ..� 

  #5@52V@. /AB@510 %.#. 
    

  !. �>=B@.  

  �0B2. �0220 ". . 

 

 >=B06, =0;04:0, 
5:A?;C0B0FVO B0 @5<>=B 

?@5A0  

�VB. �:@CHV2 
10 

#( !')&  
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28:>=C20B8 ?> <VAFN, :5@CNG8Aь <>=B06=8<8 V 5;5:B@8G=8<8 AE5<0<8 

«#@028; CAB0B:C20==O 5;5:B@>CAB0=>2>:». 

 

7.2. !0;04:0 ?@5A0 

 

 #5@5H =V6 ?@8ABC?8B8 4> ?CA:C ?@5A0 =5>1EV4=>:  

1. #5@5:>=0B8AO 2 ?@028;ь=>ABV 71>@:8 V <>=B06C ?@5AC. �8<>38 ?> 71>@FV V 

<>=B06C 70?8A0=V C 2C7;>28E :@5A;5==OE. #@8 Fь><C =5>1EV4=> >A>1> ?5@52V@8B8 

70BO6:C 309:8 H=5:>2>3> 20;0 6 (@8A. 5) V ?@028;ь=VABь 270є<=>3> ?>;>65==O 

H=5:>2>3> 20;0 V 75є@=>W :0<5@8. �07>@ <V6 28ABC?0<8 =>6V2 2 (@8A. 6) V 28B:0<8 

H=5:V2 ?>28=5= 1CB8 =5 <5=H 3<< 7V AB>@>=8 704=ь>3> :>@?CAC AB0=8=8 (7V 

AB>@>=8 28E>4C <CH;V) V =5 <5=H 1<< 7 ?@>B8;56=>W AB>@>=8. �’є4=0==O 707>@V2 

28:>=C20B8 70 @0EC=>: >Aь>2>3> ?5@5<VI5==O 20;0 V H;VDC20==O ?@>:;04:8 

@53C;NNG>W. #@8 Fь><C 75є@=0 :0<5@0 ?>28==0 1CB8 IV;ь=> ?@8BO3=CB0 1>;B0<8 

4> 704=ь>3> :>@?CAC AB0=8=8. 

2. #5@52V@8B8 =0O2=VABь <0AB8;0 2 @54C:B>@V V 2 <0AB8;ь=8:0E. #@8 2V4ACB=>ABV 

<0A;0 2 @54C:B>@V 70;8B8 9>3> 4> 2:070=>3> @V2=O. &8? <0AB8;0 ?>28=5= 

2V4?>2V40B8 ?0A?>@B=8< 40=8< @54C:B>@0 01> AE5<8 7<0I5==O (@8A. 14). �=OB8 7 

<5E0=V7<V2 ?>?5@54=є <0AB8;>. 

3. "15@B0==O 2 >1842V AB>@>=8 2V4 @C:8 <CDB8, O:0 7’є4=Cє 7 20;>< @54C:B>@0, 

?5@52V@8B8 ?;02=VABь @>1>B8 H=5:>2>3> 20;0.  

4. �V425AB8 >1>9<C 2V4 :>=CA0 2 :@09=є (2V4:@8B5) ?>;>65==O (<0:A8<0;ь=89 

707>@). 

5. #V43>BC20B8 ?@5A 4> ?CA:C, <>6=0 2:;NG8B8 5;5:B@>4283C=, ?>?5@5482H8 

?>?5@54=ь> >1A;C3>2CNG89 ?5@A>=0;, O:89 7=0E>48BьAO ?>1;87C <0A;>?@5AC V 

?5@52V@8B8: 

0) ?@028;ь=VABь ?V4:;NG5==O D07 4> 5;5:B@>4283C=0, >15@B0==O H=5:>2>3> 

20;0 – ?@>B8 G0A>2>W AB@V;:8; 

1) @>1>BC <5E0=V7<V2 6828B5;O B0 @53C;N20==O B>2I8=8 H5AB5@=V. 

 

�<=. �@:. № 4>:C<. #V4?8A �0B0 
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 !>@<0;ь=V ?>:07=8:8 0<?5@<5B@0 =0 ?C;ьBV :5@C20==O ?@8 @>1>BV 

<0A;>?@5A0 =0 E>;>AB><C E>4C ?@8 =0?@C65==V 5;5:B@8G=>3> AB@C<C 2 380�, ?@8 

H284:>ABV >15@B0==O 20;0 5;5:B@>4283C=0 1500 >1/E2. V 1000 >1/E2.  A:;040є 23&.30 

� 0 ?@8 H284:>ABV 780 >1/E2. – 15&22 �. 
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