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________________ @>1>B0 №1 
&5<0 1.1.: <&5E=V:>-5:>=><VG=V ?>:07=8:8 B0 ACG0A=V <5B>48 ?V428I5==O 

@>1>B8 4><5==>W ?5GV = 
 

1. %E5<0 ?>2VB@>=03@V2=8:0 
 

 

 

1-____________________ 

2-____________________ 

3-____________________ 

4-____________________ 

5-____________________ 

6-____________________ 

7-____________________ 

8-____________________ 

9-____________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 �0?8A0B8 B5E=V:>-5:>=><VG=V ?>:07=8:8 @>1>B8 4><5==>W ?5GV 
____________________________________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________ 

 

ОFі=:4________________ 
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______________________ №2 
&5<0 <�@O<5 2V4=>2;5==O 70;V70 7 @C48. %?>A>18 @>7;82:8 AB0;V = 

 

1. !0:@5A;8B8 AE5<8:  
 %?>A>18 @>7;820==O AB0;V (725@EC, A8D>=><, 157?5@5@2=>3> @>7;820==O), 
  %E5<0 ?@>F5AC 1574><5==>3> >45@60==O AB0;V 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.+8< ?>OA=NєBьAO, I> <5B0;8, O:V <0NBь >4=0:>2C :@8HB0;52C 3@0B:C, 2>-;>4VNBь 
=5>4=0:>28<8 2;0AB82>ABO<8? ______________________________ 
_________________________________________________________________ 

3  � B>G:8 7>@C DV78:8 <:@8B8G=0 B>G:0= =0 :@828E >E>;>465==O F5 _____ 
_____________________________, E0@0:B5@87CєBьAO ____________________ 
_________________________________________________________________ 

 

4.�;0AB82VABь- =5 @C9=C20B8AO ?V 4VєN <5E0=VG=>3> =020=B065==O – ............... 
1.1- C40@=0 2’O7:VABь;  1.2- :@8E:VABь; 1.3-?;0AB8G=VABь; 1.4-  <VF=VABь.  

 

5.#@>AB02B5 =072C :@8HB0;528E 3@0B>: ?> <0;N=:C :                 
.................................................................................................. 

 

6.�87=0G8B8 2V4=>A=5 ?>4>265==O 7@07:0 ?@8 @>B8=V, O:I>: 
   l1=110 <<,         l0=100 <<.                                                                                                
 õ= ................................................................... 

7.!020=B065==O =0 7@07>: $=70 :!, ?;>I0 ?5@5@V7C F0=100<<2 

!0?@C30 @>7B8=C   σ = ..................................................... 
 

 

ОFі=:4________________ 
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_______________________ №3 
&5<0 1.3. �8@>1=8FB2> :>;ь>@>28E <5B0;V2. 

 

1.  V4ь F5-___________________________________________________________ 

____________________________________________________________________ 

�:06VBь ?@>F5A 28@>1=8FB20 <V4V______________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_________________________________________ 

 

2.�;N<V=V9 F5-_______________________________________________________ 

____________________________________________________________________ 

�:06VBь ?@>F5A 28@>1=8FB20 0;N<V=VN __________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

____________________________________________ 

 

3. &8B0= F5___________________________________________________________ 

____________________________________________________________________ 

�;0AB82>ABV B8B0=C: 
0)___________________________________________________________________ 

1)___________________________________________________________________ 

2)___________________________________________________________________ 

3)___________________________________________________________________ 

,8EB0 4;O 28@>1=8FB20 B8B0=C: 
_______________________________________________________________________

_________________________________________________________________ 

4.  03=V9 F5-_________________________________________________________ 

____________________________________________________________________ 

�;0AB82>ABV <03=VN: 
0)___________________________________________________________________ 

1)___________________________________________________________________ 

 



 5 

,8EB0 4;O 28@>1=8FB20 <03=VN:________________________________________ 

____________________________________________________________________ 

5.$>7B0HC9B5 <5B0;8 2 ?>A;V4>2=>ABV 7<5=H5==O 5;5:B@>?@>2V4=>ABV: 
         1. �;N<V=V9 

        2.  03=V9 
         3.  V4ь 
         4. &8B0= 
�V4?>2V4ь:___________________________________________________________ 

 

 

6.$>7@0EC20B8 28B@0B8 5;5:B@>5=5@3VW =0 28@>1=8FB2> 4B <03=VN 

  Q=__________________________________________________________________ 

 

7. $>7@0EC20B8 28B@0B8 <V4=>W @C48 =0 28@>1=8FB2> 6B <03=VN 

 

____________________________________________________________________ 

 

 

ОFі=:4________________ 
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__________________ @>1>B0 №4 
&5<0: �8?@>1C20==O =0 B25@4VABь. 

 

 

4.!0 I> 2?;820є B25@4VABь <5B0;C 01> A?;02C? 
_______________________________________________________________________

_____________________________________________________________ 

 

5. 5B>48 287=0G5==O B25@4>ABV <5B0;V2 B0 WE ACBь: 
0)________________________________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

1)______________________________________________________________________
_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

2)______________________________________________________________________
_______________________________________________________________________

_______________________________________________________________________

__________________________________________________________ 

 

ОFі=:4________________ 
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_______________________________ @>1>B0 №5 

&5<0 2.2. �V03@0<0 AB0=C ?>42V9=8E A?;02V2  
 

1. #>@O4>: ?>1C4>28 4V03@0<8 AB0=C 42>E :><?>=5=BV2_______________ 
________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

2. �V03@0<0 AB0=C 1-3> @>4C, A8AB5<8 Pb-Sb 

(:><?>=5=B8 CB2>@NNBь ?@8 :@8HB0;V70FVW 
<5E0=VG=C AC<VH ) ____ 
 _____________________________________ 

__________________________________________

__________________________________________

__________________________________________

__________________________________________

__________________________________________

____________________________________                                                                          

3.�V03@0<0 AB0=C 2-3> @>4C, A8AB5<8 Cu-Ni (:><?>=5=B8 CB2>@NNBь B25@489 @>7G8= 
70<VI5==O) V 4V03@0<8 3-3> @>4C (B25@489 @-= 2BV;5==O)  
______________________________________ 

_________________________________________

_________________________________________

_________________________________________

_________________________________________

_________________________________________  

 

4.�87=0G8B8 AB@C:BC@C A?;02C ?> 4V03@0<V AB0=C 
1-3> @>4C (Pb-Sb),O:I> 
   0)A?;02 <VAB8Bь5% Sb   ?@8 B5<?5@0BC@V  t=230˚C . 

   1)13%Sb     t=150˚C  

   2)60%Sb  t=234˚C 

 

5.#>7=0G8B8 AB@C:BC@8 A?;02V2 ?> 4V03@0<V 3-3> @>4C 
 

6.�87=0G8B8 V ?>:070B8 ?> 4V03@0<V 2-3> @>4C AB@C:BC@C 
A?;020, I> 2<VICє 30% Ni ?@8 t=800,1100 V 1300˚% 

 

 

 

 

 

ОFі=:4____________________ 
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__________________________@>1>B0 №6 
&5<0: %B@C:BC@=V ?5@5B2>@5==O ?> 4V03@0<V 70;V7> - F5<5=B8B.= 

 

 

1.#>@O4>: ?>1C4>28 4V03@0<8 AB0=C 70;V7>2C3;5F528E A?;02V2. 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________ 

2 #5@28==0 :@8AB0;870FVO A?;02V2. 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________ 

3.#5@5B2>@5==O, O:V 2V41C20NBьAO C B25@4><C AB0=V  
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________ 

 

4.�87=0G8B8 V 2V4<VB8B8 ?> 4V03@0<V AB@C:BC@8:  
  0) 7<VAB 2C3;5FN 0,20% ?@8 t= 650˚%;                                                                                                
  1) 7<VAB 2C3;5FN 0,8%   ?@8 t= 700˚%;      
  2) 7<VAB 2C3;5FN 1,3%   ?@8  t=  750˚%; 
  3) 7<VAB 2C3;5FN 0,5%   ?@8  t=850˚%                        
 2. �87=0G8B8 2<VAB 2C3;5FN ?> AB@C:BC@V,  
   O:0 2<VICє 35% ?5@;8BC V 65% D5@8BC.   
  

 

 

 

 

ОFі=:4________________ 
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_________________________________ @>1>B0 №7 
&5<0: '02C=8 

 

1 �?;82 4><VH>: =0 AB@C:BC@C V 2;0AB82>ABV G02C=C.___________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________ 

2. �?;82 3@0DVB>28E 2:;NG5=ь V AB@C:BC@8 =0 <5E0=VG=V 2;0AB82>ABV G02C=C. 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________ 

3. �;0A8DV:0FVO V <0@:C20==O G02C=V2 70 �"%&_________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________ 

 

4. .$>7H8D@C20B8 <0@:8 G02C=V2: 
%+-25  ...................................................................................................................... 

�+60-3 .................................................................................................................... 

�+50-2 ..................................................................................................................... 

 

5. �;O AB0=8=8 B>:0@=>3> 25@AB0B0 28:>@8AB>2CNBь G02C= <0@:8:__________ 
_________________________________________________________________ 

6. �8;:C :0@40==>W ?5@540GV 283>B>2;NNBь 7 G02C=0 <0@:8  ______________ 
__________________________________________________________________ 

 

7.$>7?>4V;ь=89  20; ��� <�83C;V= 283>B>2;ONBь 7 G02C=0 <0@:8: _________ 
_______________________________________________________________________

_____________________________________________________________ 

_______________________________________________________________________

___________________________________________________________ 
 

 

ОFі=:4________________ 



 10 

____________________________________ @>1>B0 № 8 

&5<0: �C3;5F52V AB0;V 
 

 

�09B5 2V4?>2V4V =0 B5AB>2V ?8B0==O: 
 

1. %B0;ь – F5 
0) A?;02 70;V70 7 2C3;5F5<, 45 2C3;5FN 1V;ьH5 2,14% 

1) A?;02 70;V70 7 2C3;5F5<, 45 2C3;5FN 2,14% 

2) A?;02 70;V70 7 2C3;5F5<, 45 2C3;5FN 4> 2,14% 

�V4?>2V4ь:___________________________________________________________ 

 

2. �0 EV<VG=8< A:;04>< AB0;V 4V;OBьAO =0: 
0) 2C3;5F52V V ;53>20=V 
1) O:VA=V V 28A>:>O:VA=V 
2) :>=AB@C:FV9=V B0 V=AB@C<5=B0;ь=V 
�V4?>2V4ь:___________________________________________________________ 

 

3. �A=>2=8<8 AB0;O<8 4;O 283>B>2;5==O @5A>@ V ?@C68= є: 
0) 2C3;5F52V :>=AB@C:FV9=V 
1) :>=AB@C:FV9=V AB0;V 7 ?V428I5=8< 2<VAB>< 2C3;5FN 0,5-0,7%, 4>40B:>2> ;53>20=V 

<0@30=F5<, E@><><, 20=04Vє<, :@5<=Vє< 

2) V=AB@C<5=B0;ь=V ;53>20=V 7 ?V428I5=8< 2<VAB>< 2>;ьD@0<C, 20=04VN 

�V4?>2V4ь:___________________________________________________________ 
 

4. �815@VBь AB0;V 4;O @V6CG>3> V=AB@C<5=BC 
0) %B0 
1) 9)( 

2) ,)15 
3) '13 
�V4?>2V4ь:___________________________________________________________ 

 

5. /:V 7 ?5@5;VG5=8E 5;5<5=BV2 287=0G0NBь EV<VG=89 A:;04 AB0;V: 
0) :@5<=V9, <0@30=5Fь, AV@:0, D>AD>@ 
1) 70;V7>, 2C3;5Fь, :@5<=V9, <0@30=5Fь, AV@:0, D>AD>@ 

2) 70;V7>, 2C3;5Fь, :@5<=V9, <0@30=5Fь, AV@:0 
3) 70;V7>, 2C3;5Fь, :@5<=V9, <0@30=5Fь 
�V4?>2V4ь:___________________________________________________________ 
 

 

ОFі=:4________________ 
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__________________________________ @>1>B0 № 9 

&5<0: �53>20=V AB0;V 
 

 

1. !5@602VNGV AB0;V  
___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________ 

2 �0@>ABV9:V V 60@><VF=V A?;028 
_______________________________________________________________________

___________________________________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 

3 �=>A>ABV9:V A?;028 ________________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________ 

 

4.#@87=0G8B8 AB0;ь 4;O 28E;>?=>3> :;0?0=0 ���. *5 AB0;ь <0@:8 ..........., 
;53>20=0_________________________________________________________, 
�� A:;04 __________________________________________________________ 
_______________________________________________________________-_ 

5. �;O B@0:0 3CA5=8G=>W <0H8=8 ?@87=0G0єBьAO AB0;ь <0@:8...____________, 
F5 AB0;ь...________________________________________________________ 
2<VICє...________________________________________________________________

_________________________________________________________________  

 

ОFі=:4________________ 
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____________________________ @>1>B0 №10 
 &5<0 2.7.. �>=OBBO ?@> 07>BC20==O, FV0=C20==O, 48DC7V9=C >1@>1:C 
 

 

1 �7>BC20==O, ?@87=0G5==O V B5E=>;>3VO _____________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 
 

2  *V0=C20==O ______________________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 
 

3 �848 48DC7V9=>W <5B0;V70FVW_________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 
 

4  VF=VABь ?>25@E=52>3> H0@C 45B0;V ?@8 EV<V:>-B5@<VG=V9 >1@>1FV 4>AO30єBь- 
AO  70 @0EC=>: ....______________________________________________________ 
 V =0ABC?=>3> ..._______________________________________________________ 

5 #@8 07>BC20==V <VF=VABь ?>25@E=V 45B0;V ?V428ICNBь CB2>@5==O< _________ 
...._______________________ V __________________________________________ 
 

5.!025AB8 ?>A;V4>2=VABь V @568<8 F5<5=B0FVW B0 B5@<>>1@>1:8 4;O ?>@H=52>3> 
?0;ьFO ��� 7 AB0;V 20) =0 3;818=C õ=1 << B25@4VABN HRC 58&60/ 
 

6.#>7=0G8B8  AB@C:BC@8 ?>25@E=52>3> V 2=CB@VH=VE H0@V2 40=>W 45B0;V ?> AE5<V 
                               

3. *5<5=B0FVW ?V440NBь AB0;V, I> 2<VICNBь: 
 

0) 0,3...0,4%%;     1) 0,15...0,25%%;  2)0,08...0,14 
 

7. �87=0G8B8  284 48DC7V9=>W <5B0;V70FVW 4;O ;>?0B:8 307>2>W 
 BC@1V=8, O:0 ?@0FNє ?@8 28A>:V9 B5<?5@0BC@V (700˚%). 
 

 

 

 

 

 

 ОFі=:4________________ 
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_____________________________@>1>B0 №11 
&5<0: %?;028 :>;ь>@>28E <5B0;V2 

 

 

�09B5 2V4?>2V4ь =0 B5AB>2V ?8B0==O: 
1. ' O:><C 7 ?5@5;V:V2 2:070=> EV<VG=89 A:;04 ?@>AB>W ;0BC=V? 
0) <V4ь, F8=: 
1) <V4ь, >;>2> 
2) <V4ь, =V:5;ь 
Від?>відь________________________________ 

 

2. �815@VBь E0@0:B5@=C 2;0AB82VABь <V4V: 
0) ?@C6=VABь 
1) <VF=VABь 
2) ?;0AB8G=VABь 
Від?>відь________________________________ 

 

3. /: :;0A8DV:CNBь ;0BC=V 70 EV<VG=8< A:;04><? 
0) =0 ?@>ABV V A:;04=V (A?5FV0;ь=V) 
2) =0 ;820@=V V >1@>1;N20=V B8A:><. 
1) =0 ?>42V9=V V ?>B@V9=V. 
Від?>відь________________________________ 

 

4. /:0 :V;ь:VABь :><?>=5=BV2 2E>48Bь 4> A:;04C ;0BC=V <0@:8 ��� 60-1-1 

0) �20 
1) &@8 

2) +>B8@8 

Від?>відь________________________________ 

 

5. &8D@0 2 <0@:C20==V 0;N<V=VN 2:07Cє =0: 
0) 5;5:B@>?@>2V4=VABь 
1) ?@>F5=B=89 2<VAB 0;N<V=VN (4><VH>:) 
2) <VF=VABь 
Від?>відь________________________________ 

 

6. �:06VBь EV<VG=89 A:;04 1@>=78 �@�& 4-3 

0) <V4ь, >;>2>, F8=: 
1) <V4ь, F8=:, A28=5Fь 
2) >;>2>, F8=: 
Від?>відь________________________________ 

 

7. �0BC=ь – F5 
0) A?;02 <V4V 7 >;>2>< B0 V=H8<8 5;5<5=B0<8 

1) A?;02 <V4V 7 F8=:><, 45 F8=:C 4> 40% 

2) A?;02 <V4V 7 =V:5;5< 

Від?>відь________________________________ 
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8. /:V 7 2;0AB82>AB59 <03=VN =5 4>72>;ONBь 70AB>A>2C20B8 9>3> O: 
:>=AB@C:FV9=89 <0B5@V0;? 
0) <0;0 IV;ь=VABь 
1) =87ь:0 B5<?5@0BC@0 ?;02;5==O 
2) =87ь:V <5E0=VG=V 2;0AB82>ABV 
Від?>відь________________________________ 

 

9. І7 70?@>?>=>20=8E <0@>: 2815@VBь ;820@=V 0;N<V=Vє2V A?;028 

0) ��7 
1) �16 
2) ��24 
3) ��8 
Від?>відь________________________________ 

 

10. �:06VBь % 2<VAB 0;N<V=VN 4;O <0@:8 � 97? 
0) 99,95 
1) 99,97 
2) 99,99 
Від?>відь________________________________ 

 

11. �>?>2=VBь B25@465==O: 
70 B5E=>;>3VєN 283>B>2;5==O 28@>1V2 0;N<V=Vє2V A?;028 ?>4V;ONBьAO =0: 
0) ;820@=V B0 45D>@<CNGV 
1) 45D>@<CNGV B0 A?5G5=V 
2) ;820@=V, 45D>@<CNGV B0 A?5G5=V 
Від?>відь________________________________ 

 

12. І7 70?@>?>=>20=>3> ?5@5;V:C 2815@VBь 28<>38, I> ?@54'O2;ONBьAO 4> 
0=B8D@8:FV9=8E 
<0B5@V0;V2: 
0) 28A>:0 B25@4VABь, 7=>A>ABV9:VABь 
1) =87ь:89 :>5DVFVє=B B5@BO, ?;0AB8G=VABь 
2) 28A>:0 ?@C6=VABь, 2'O7:VABь 
3) 28A>:0 7=>A>ABV9:VABь, <0;89 :>5DVFVє=B B5@BO, <V:@>:0?V;O@=VABь 
Від?>відь________________________________ 
 

 

 

ОFі=:4________________ 
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________________________ @>1>B0 № 12 

&5<0: �C<0. �0:>D0@1>2V V :;59>2V <0B5@V0;8 

 

 

1%:;04 V :;0A8DV:0FVO ;0:>D0@1>28E <0B5@V0;V2 ________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

________________________________________________________ 

 

2 %:;04 V :;0A8DV:0FVO :;59>28E <0B5@V0;V2 _____________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

________________________________________________________ 
 

3 (@8:FV9=V <0B5@V0;8, 45B0;V 7 =8E____________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

 

4 /:89 :><?>=5=B ;0:V2 V D0@1 є >A=>2>N ?>:@8BBO? ______________________ 
____________________________________________________________________ 

 

5 �;59>25 7’є4=0==O CB2>@NєBьAO 70 @0EC=>: B0:>3> DV78G=>3> O28I0, O: : 
______________________________, I> 70157?5GCє_________________________ 

____________________________________________________________________ 

 

6.$>7@>18B8 V 70?8A0B8 ?>A;V4>2=VABь =0=5A5==O D0@1>2>3> ?>:@8BBO (5<0;ь>20- 
=>W D0@18) =0 AB0;52C 45B0;ь (:@8;> 02B><>1V;O) __________________________ 
_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 
 

7. #@87=0G8B8 <0@:C :;5N 4;O A:;5N20==O 45B0;59 7 ;53>20=>W AB0;V 
_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 
 

8.#V4V1@0B8 D@8:FV9=89 <0B5@V0; 4;O =0:;04>: B>@<>7=8E :>;>4>: 02B><>1V;O 
____________________________________________________________________ 

_______________________________________________________________________

_________________________________________________________________ 

 

ОFі=:4________________ 
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_________________________ @>1>B0 № 13, 14 

&5<0: �;028;ь=V 03@530B8. �848 1@0:C 2 ;820@=><C 28@>1=8FB2V B0 A?>A>18 
WE ?>?5@5465==O. %?5FV0;ь=V <5B>48 ;8BBO 

 

 

1. %E5<0 203@0=:8 

 

 

1-____________________ 

2-____________________ 

3-____________________ 

4-____________________ 

5-____________________ 

6-____________________ 

7-____________________ 

8-____________________ 

9-____________________ 

10-___________________ 

11-___________________ 

12-___________________ 

13-___________________ 

14-___________________ 

15-___________________ 

 

 

 

2. /:0 7 F8E 2;0AB82>AB59 A?;02V2 =5 2V4=>A8BьAO 4> ;820@=8E: 
1. '40@=0 2’O7:VABь; 
2. $V4:>B5:CGVABь; 
3. 'A04:0; 
4. %E8;ь=VABь 4> ;V:20FVW; 
5 .%E8;ь=VABь 4> ?>3;8=0==O 307V2. 

 

3. �> O:8E =0A;V4:V2 <>65 ?@8725AB8 =54>AB0B=O ?>40B;82VABь ;820@=>W D>@<8: 
1. �> CB2>@5==O 307>2>W ?>@8AB>ABV C 28;82:0E; 
2. �> CB2>@5==O B@VI8= C ABV=:0E D>@<8; 
3. �> 701@C4=5==O  28;82:V2 =5<5B0;528<8 2:;NG5==O<8; 
4. �> CB2>@5==O CA04:>28E @0:>28= C 28;82:0E; 
5. �> 6>;>1;5==O 28;82:V2. 

 

4. �> A:;04C D>@<>28E AC<VH59 4>40NBь B8@AC 7 <5B>N: 
1. #V428I5==O <VF=>ABV D>@<; 
2. #V428I5==O ?;0AB8G=>ABV AC<VH59; 
3. #V428I5==O =5?@830@=>ABV D>@<>28E AC<VH59; 
4. #V428I5==O ?>40B;82>ABV AC<VH59; 
5. #>:@0I5==O 70?>2=N20=>ABV D>@< <5B0;><. 
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5. %V@89 G02C= C ;820@=8E F5E0E <0H8=>1C4V2=8E 702>4V2 ?;02;OBь ?5@5206=> C: 
1. �><5==8E ?5G0E; 
2. �8A=528E :>=25@B>@0E; 
3.  0@B5=V2Aь:8E ?5G0E; 
4. �03@0=:0E; 
5. �C3>28E 5;5:B@>?5G0E. 

6. /:V 45D5:B8 C AB0;528E 28;82:0E A:;04=>W D>@<8, >B@8<0=8E ;8BBO< C :>:V;ь, 
=09V<>2V@=VHV: 
1. 'A04>G=V @0:>28=8; 
2. &@VI8=8; 
3. 'A04:>20 ?>@8ABVABь; 
4. #@830@ =0 ABV=:0E 28;82:V2; 
5. !52V4?>2V4=VABь @>7<V@V2 7040=8<. 

7. /:89 7 F8E A?>A>1V2 ;8BBO є =094>FV;ь=VH8< ?@8 283>B>2;5==V <0A82=8E 
28;82:V2 V7 AV@>3> G02C=C (=0?@8:;04, AB0=8= <5B0;>@V70;ь=8E 25@AB0BV2): 
1. �8BBO 2 ?VI0=>-3;8=O=8E D>@<0E; 
2. �8BBO 2 :>:V;V; 
3. �8BBO 2 >1>;>=:>28E D>@<0E; 
4. �8BBO 70 <>45;O<8, I> 28B>?;NNBьAO; 
5. �8BBO ?V4 B8A:><. 

 

8. /:89 7 F8E D0:B>@V2 =5 2?;820є =0 740B=VABь @V4:>3> <5B0;C 70?>2=N20B8 
;820@=C D>@<C: 
1. )V<VG=89 A:;04 <5B0;C; 
2. &5<?5@0BC@0 <5B0;C; 
3.  0B5@V0; ;820@=>W D>@<8; 
4. %E8;ь=VABь <5B0;C 4> ;V=V9=>W CA04:8; 
5. &5<?5@0BC@0 ;820@=>W D>@<8. 

 

ОFі=:4________________ 
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__________________________ @>1>B0 № 15 
 

&5<0: �V;ь=5 :C20==O 
 

 

1. �0AB>AC20==O @CG=>3> :C20==O:_______________________________________ 

_______________________________________________________________________

_________________________________________________________________ 

"A=>2=V :>20;ьAь:V V=AB@C<5=B8:________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 

"A=>2=V :C20;ь=V >?5@0FVW ?@8 2V;ь=><C :C20==V:___________________________ 

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 

2. �848 <0H8==>3> :C20==O:____________________________________________ 

_______________________________________________________________________

_________________________________________________________________ 

 

 

ОFі=:4________________ 
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__________________ @>1>B0 №16 

&5<0 �5B0;V <0H8=, 283>B>2;5=V HB0<?C20==O<, E>;>4=8< ;8AB>28< 
HB0<?C20==O< 

 

 

1. )>;>4=5 HB0<?C20==O F5-____________________________________________ 

____________________________________________________________________ 

�848 E>;>4=>3> HB0<?C20==O:__________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 

2.�0;56=> 2V4 284V2 HB0<?V2 V ?@8AB@>W2 ;8AB>25 HB0<?C20==O ?>4V;ONBь: 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

________________________________________________________ 

 

�848 HB0<?>20=8E 45B0;59: 
0)___________________________________________________________________ 
1)___________________________________________________________________ 

&5E=>;>3VG=V >?5@0FVW ;8AB>2>3> HB0<?C20==O: 
0)______________________________________________________________________
_________________________________________________________________ 

1)______________________________________________________________________

_________________________________________________________________ 

/:V >?5@0FVW 28:>=CNBь =0 1030B>>?5@0FV9=8E HB0<?0E? 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________  

3.#;0AB8G=5 45D>@<C20==O ?@8 >1@>1FV B8A:><______________________ 
____________________________________________________________________ 

4. !03@V20==O <5B0;C, =03@V20;ь=V ?@8AB@>W ____________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_________________________________________ 

5. #@>F5A8 >1@>1:8 <5B0;V2 B8A:>< __________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________________ 
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6. �8:>@8AB02H8 70:>=_____________________________ 287=0G8B8 4>268=C 
703>B>2:8 l ( ?@8 >A04FV) , OI> 4V0<5B@ 703>B>2:8 d=60 <<, 4V0<5B@ 45B0;V  D=80<<, 
0 4>268=0 45B0;V L=60<<_________________________________   
_______________________________________________________________________

_____________________________________________________________ 

7.#>7=0G8B8 7@07:8 ?@>DV;N ?@>:0BC: 
1.________________________________ 

2._________________________________ 

3._________________________________ 

4._________________________________ 

5._________________________________ 

6._________________________________ 

7._______________________________     12________________________________ 

8._______________________________     13.________________________________ 

9_______________________________      14.________________________________ 

10.______________________________     15.________________________________ 

11.______________________________ 

 

 

 

ОFі=:4________________ 
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_____________________ @>1>B0 № 17 

&5<0: �030;ь=V 2V4><>ABV ?@> 720@N20;ь=5 28@>1=8FB2> 
 

 

1. $>7<VABVBь AB0;V 70 720@N20=VABN C B01;8FV  
%B1, %B3, %B5, %B6,AB0;ь12:?, AB0;ь20:?, AB0;ь35, %B0;ь40, %B0;ь65, '8, '9, 
9)% ,12)!3�, 14)�%, 15), 15)� ,20)!, 35), 40�2, 50�, 50) 

 
�@C?0 720@N20=>ABV %B0;ь 

2C3;5F520 :>=AB@C:FV9=0 ;53>20=0 
�>1@0  

 

 

704>2V;ь=0   

>1<565=0   

?>30=0   

 

2. %:;04VBь AE5<C «�;0A8DV:0FVO A?>A>1V2 720@N20==O» 
 

�;0A8DV:0FVO A?>A>1V2 720@N20==O 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ОFі=:4________________ 
 

 

%?>A>18 720@N20==O 
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_______________________ @>1>B0 № 18 
&5<0 5.2 �A>1;82>ABV 720@N20==O G02C=C B0 ;53>20=8E AB0;59. �57?5:0 ?@0FV. 
 

 

1. &@C4=>IV ?@8 720@N20==V G02C=C: 
1- __________________________________________________________________ 

2- __________________________________________________________________ 

 

 

2. %:;04VBь AE5<C «%?>A>18 720@N20==O G02C=C» 
 

%?>A>18 720@N20==O G02C=C 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. �:06VBь 157?5:C ?@0FV ?@8 307>2><C 720@N20==V 
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 
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4. �81@0B8 A?>AV1 720@N20==O V 4V0<5B@ ?@8A04:>2>3> 4@>BC ?@8720@N20==V 
2AB8: AB0;52>3> ;8AB0 B>2I8=>N 

%?>AV1 720@N20==O: ________________________ 
B0: O: õ=4<<   <.______  ,  d =________________ 

. 

5. $>7@0EC20B8 ?>B@51C :0@1V4C :0;ьFVO 70 4 3>48=8 @>1>B8 0F5B8;5=>2>3> 35- 
=5@0B>@0 �%!-1,25.  �8B@0B8 :0@1V40 :0;ьFVO =0 1<3 0F5B8;5=0  4,5 :3  
 

 

 

ОFі=:4_______________ 
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_________________-@>1>B0 № 19 
&5<0: �;5:B@>48 4;O 5;5:B@>4C3>2>3> 720@N20==O V =0?;02;5==O, WE=є 

<0@:C20==O.  5B>48 283>B>2;5==O 5;5:B@>4V2 

 

 

1. !072VBь AE5<C ?;02;5==O 5;5:B@>40 7 B>2AB8< ?>:@8BBO< 

1.__________________________ 

2.__________________________ 

3.__________________________ 

4.__________________________ 

5.__________________________ 

 

 

2. !072VBь 2848 @CEV2 5;5:B@>40 ?@8 720@N20==V 
0)________________________ 

1)_________________________ 
2)_________________________ 
3)_________________________ 

 

 

 

 

 

 

 

3. #>:@BBO 5;5:B@>40 A;C3Cє 4;O: 
0) 70157?5G5==O AB01V;ь=>3> 3>@V==O 720@N20;ь=>W 4C38; 

1) >B@8<0==O <5B0;C 7040=>3> EV<VG=>3> A:;04C; 
2) O:VA=>3> =5@>7'є<=>3> 720@=>3> 7'є4=0==O,  

 

4. �:06VBь ?@87=0G5==O 5;5:B@>4C I> 2V4?>2V40є ;VB5@V !? C ?>7=0G5==V <0@:8 

0) 4;O 720@N20==O :>;ь>@>28E <5B0;V2 
1) 4;O 720@N20==O G02C=C 
2) 4;O =0?;02;5==O ?>25@E=V H2V2 
3) 4;O 720@N20==O 2C3;5F52>W AB0;V 
 

5. �:06VBь =0 A:V;ь:8 2V4A>B:V2 7<5=HCєBьAO A8;0 AB@C<C ?@8 720@N20==V 
AB5;ь>2>3> H20 
0) 5-8% 

1) 10-15% 

2) 10-20% 

3) 15-25% 

 

ОFі=:4_______________ 
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__________________@>1>B0 № 20 
&5<0 5.4. %?5FV0;ь=V <5B>48 720@N20==O 

 

�VB5@0BC@0 �1 A 244,�-2 A.203 
1. �:06VBь >A=>2=V A?>A>18 5;5:B@8G=>3> :>=B0:B=>3> 720@N20==O 

1)_____________________________________________________ 

2)_____________________________________________________ 

3)_____________________________________________________ 

2. �:06VBь :;0A8DV:0FVN <5B>4V2 :>=B0:B=>3> AB8:>2>3> 720@N20==O 
 

 

 

 

 

 

 

 

 

 

 

 

3. �:06VBь 2848 B>G:>2>3> 720@N20==O 
1)___________________________________________________________ 

2)___________________________________________________________ 

3)___________________________________________________________ 

 

4. �:06VBь A?>A>18 H>2=>3> 720@N20==O 
1)____________________________________________________________ 

2)_____________________________________________________________ 

3)_____________________________________________________________ 

 

 

ОFі=:4_______________ 
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_______________________ № 21 
&5<0: �>=OBBO ?@> H01@C20==O, ?@8B8@0==O, 4>2>4:C V ?>;V@C20==O 

 

�VB5@0BC@0: �1 A 329&340 
 

1. ,01@C20==O F5 - __________________________________________________ 

___________________________________________________________________

___________________________________________________________________ 

2. #@8B8@0==O F5 - __________________________________________________ 

___________________________________________________________________

___________________________________________________________________ 

3. �>2545==O F5 - ___________________________________________________ 

___________________________________________________________________

___________________________________________________________________ 

 

4. !072VBь V=AB@C<5=B8 4;O H01@C20==O, 7>1@065=V =0 <0;N=:C 
 

0 -_________________________ 

1 -_________________________ 

2 -_________________________ 

3 -_________________________ 

 

 

 

 

 

 

 

5. #@>F5A H01@C20==O:  
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

6. #@>F5A ?@8B8@0==O: 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________________ 

 

ОFі=:4_______________ 
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________________ @>1>B0 № 22 
&5<0: %;NA0@=5 =5@>7’є<=5 7’є4=0==O 

 

1. !072VBь ?>A;V4>2=VABь ?@89><V2 :;5?0==O 
 

 

 

 

 

 

 

 

 

 

 

 

 

0) ___________________________________________________________________ 
1) ___________________________________________________________________ 
2) ___________________________________________________________________ 

3) ___________________________________________________________________ 
4) ___________________________________________________________________ 
 

2. !072VBь 2848 70:;5?>:, 7>1@065=V =0 <0;N=:C 
 

 

 

 

 

 

 

1. - ?CAB>BV;0 >4=>AB>@>==O 
2. - 7 F8;V=4@8G=>N 3>;>2:>N,  
3. - 7 =0?V2:@C3;>N 3>;>2:>N, 
4.  - 7 ?>B09=>N 3>;>2:>N,  
5. - ?CAB>BV;0 42>AB>@>==O,  
Від?>відь_____________________________________________________________ 
 

 

 

 

 

 

 

3. !072VBь ?0O;ь=8:8, 701@065=V =0 <0;N=:C 
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0) ___________________________________________________________________ 

1) ___________________________________________________________________ 
1 - _____________________________________ 

2 - _____________________________________ 

3 - _____________________________________ 

2) ___________________________________________________________________ 
1 - _____________________________________ 

2 - _____________________________________ 

3 - _____________________________________ 

4 - _____________________________________ 

5 - _____________________________________ 

 

 

 

4. #>A;V4>2=VABь ?0O==O <’O:8<8 ?@8?>O<8: 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

 

 

5. #>A;V4>2=VABь ?0O==O B25@48<8 ?@8?>O<8: 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 
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6. � >A=>2V >45@60==O 7’є4=0==O <5B>4>< ?0O==O ;568Bь DV78G=5 O28I5... 
...........................................................................................,  O:5 70157?5GCє ?@8 

:@8AB0;V70FVW ?0O=89 H>2. 
                                            

 

7.�87=0GB5 <0@:C ?@8?>N 4;O =0?0N20==O =0 @V75Fь =0?09:8 7 B25@4>3> A?;02C 
��6: F5 _______________, EV<VG=89 A:;04 O:>3> _________________ 
_________________________________________________________________, 

B5<?5@0BC@0 ?;02;5==O ?@8?>N  t =.............˚% 

 

ОFі=:4________________ 
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_____________________________ № 23 
&5<0 7.1.1. &5?;>2V O28I0 ?@8 @V70==V 

 

1. &5?;>284V;5==O ?@8 @V70==V:________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

2. �<0IC20;ь=>->E>;>46CNG0 @V48=0: __________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

____________________________________________________________________ 

3. �=>H5==O @V7FV2, 9>3> 2848:________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

4. ,284:VABь @V70==O V ABV9:VABь @V7FO:__________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

5. !0720B8 2848 7=>H5==O @V7FO =0 <0;N=:C   
_____________________________________                       

______________________________________ 

______________________________________ 

______________________________________ 

 

 ОFі=:4________________ 
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_______________________ № 24 
&5<0: �57?5:0 ?@0FV ?V4 G0A @>1>B8 =0 <5B0;>@V70;ь=8E 25@AB0B0E 

 

 

1. $>7AB0=>2:0 >1;04=0==O ________________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

2. /:V >A>18 4>?CA:0NBьAO 4> @>1>B8 =0 25@AB0BV  _____________________________ 
_______________________________________________________________________

_______________________________________________________________________ 

3. "4O3 @>1VB=8:0: _______________________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

4  5E0=V7< ,I> ?>:070=> =0 <0;N=:C 
=07820NBь________________________9>3> 
28:>@8AB>2CNBь 4;O__________________                
___________________________________ 

 

 

 

5.#>7=0G8B8 A?>AV1 7’є4=0==O 20;0 7 45B0;;N: 
     0)_________________________________ 
     1) ________________________________ 
     2)________________________________                                                                                       
     3)________________________________ 
 

6. �87=0G8B8 ?5@540B>G=5 2V4=>H5==O :V=5<0B8G=>3> ;0=FN30 ,2 O:><C: 
  n1=1200>1/E2      , D1=250<<   , D2=500<<, z1=24, z2=36, z3=40, z4=80. 

  ________________________________________________________________ 

_________________________________________________________________ 

 

ОFі=:4________________ 
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_______________________________ № 25 
&5<0: &>:0@=V 25@AB0B8 

 

1. '=V25@A0;ь=V 2848 >1@>1:8 =0 B>:0@=8E 25@AB0B0E: ____________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________ 

2. "1@>1:0 :>=CAV2 B0 =0@V70==O @V7ь1:_________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________ 

3. &8?8 25@AB0BV2 B>:0@=>W 3@C?8:______________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________ 

 

4. �81@0B8 A?>AV1 >1@>1:8 :>=CA0 7 4>268=>N CB2>@NNG>W L = 26 << 

  "1@>1:C 28:>=CNBь ______________________________. %E5<0 >1@>1:8: 
  

5.�87=0G8B8 7<VI5==O 704=ь>W 101:8 :>=CAC h(<<), 
   O:I> d=20 <<, D=24 <<, l=40 <<,  L = 50 <<:                                                                                              
 

 

 

  

 

%E5<0 >1@>1:8:         
 

h=__________________________________________

____________________________________________

____________________________________________

____________________________________ 

 

     ОFі=:4________________ 
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________________________ № 26 
&5<0 7.4. %25@4;8;ь=V 9 @>7B>GC20;ь=V 25@AB0B8 B0 @>1>B0 =0 =8E  

 

 

1. !072VBь >A=>2=V @>1>B8, O:V 28:>=CNBь =0 A25@4;8;ь=8E 25@AB0B0E, I> 
7>1@065=V =0 <0;N=:C 
 

 

 

 

 

 

 

 

 

 

 

 

 

0) _________________________            5) _______________________________ 

1) _________________________           6) _______________________________ 
2) _________________________           7) _______________________________ 
3) _________________________           8) _______________________________ 
4) _________________________ 

 

2. !072VBь @>1>B8, O:V 28:>=CNBь =0 @>7B>GC20;ь=8E 25@AB0B0E, I> 7>1@065=V =0 
<0;N=:C 

 
 

0) _________________________            3) _______________________________ 
1) _________________________           4) _______________________________ 
2) _________________________           5) _______________________________ 

 

     ОFі=:4________________ 
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__________________________ № 27 
&5<0 7.5 %B@C30;ь=V, 4>210;ь=V V ?@>BO6=V 25@AB0B8. 

 

 

1."A>1;82>ABV ?@>F5AC @V70==O ?@8 AB@C30==V, 4>210==V V ?@>BO3C20==V:______ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________ 

 

2.�C4>20 ?>?5@5G=>-AB@C30;ь=>3> 25@AB0B0: 
 

1.__________________________ 

2 _________________________ 

3. _________________________ 

4. _________________________ 

5. _________________________ 

6. _________________________ 

7. _________________________ 

 

 

 

 

 

 

3. $>1>B8, O:V 28:>=CNBь =0 AB@C30;ь=8E V ?@>BO6=8E 25@AB0B0E:____________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________ 

 

4.�;O >1@>1:8 H;8Fь>2>W 2BC;:8 A;V4 281@0B8 B0:89 284 >1@>1:8, O: _______ 

___________________________, V=AB@C<5=B ______________________________ 

____________________________________________________________________ 

 

5 . 5E0=V7<8 ?>?5@5G=>-AB@C30;ь=>3> 25@AB0B0 4;O ?5@5B2>@5==O >15@- 
B0;ь=>3> @CEC C ?>25@B0;ь=>-?>ABC?>289 ________________________________ 

_______________________________________________________________________

_________________________________________________________________ 

 

6. !0<VB8B8 ?;0= >1@>1:8  &-?>4V1=>3> 25@AB0B=>3> ?070 =0 ?>?5@5G=>- 
AB@C30;ь=><C 25@AB0BV ___________________________________________ 
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_____________________________________________________________________

_____________________________________________________________________

____________________________________________________________ 

�=AB@C<5=B 4;O >1@>1:8______________________________________________  

_______________________________________________________________________

_______________________________________________________________________

________________________________________________________________ 

 

ОFі=:4________________ 
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_______________________ № 28 
&5<0: �C4>20, @>1>B0, :V=5<0B8G=0 AE5<0 C=V25@A0;ь=>3> 3>@87>=B0;ь=>-

D@575@=>3> 25@AB0B0.  5B>48 =0@V70==O 7C1G0AB8E :>;VA 
 

#;0= ?8B0=ь: 
1. "A=>2=V G0AB8=8 3>@87>=B0;ь=>-D@575@=>3> 25@AB0B0: 

1.________________________   2.__________________________ 

3.________________________   4.__________________________ 

5.________________________   6.__________________________ 

7.________________________   8.__________________________ 

   2. !0:@5A;8B8 , :V=5<0B8G=C AE5<C C=V25@A0;ь=>3> 3>@87>=B0;ь=>-D@575@=>3> 
25@AB0B0 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. #@87=0G5==O V 1C4>20 C=V25@A0;ь=>W 4V;8;ь=>W 3>;>2:8:______________ 
____________________________________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 
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4. �57?>A5@54=є 4V;V==O =0 '��:_______________________________________ 
_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 

5. #@>AB5 4V;V==O: ___________________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

6. !0 O:><C ?@8=F8?V 107CєBьAO ?@8=F8?>20 AE5<0 ?@>AB>3> 4V;5==O =0 '��? 
___________________________________________________________________ 

�040=89 :CB ?>2>@>B0 70157?5GCє _______________________________________ 
?> D>@<C;V: _________________________________________________________ 
 

7.!0AB@>WB8  '�� =0 =0@V70==O 7C1G0AB>3> :>;5A0  <5B>4>< 157?>A5@54=ь>3> 4V;5=- 

=O, O:I>  z =18 7C1V2    α˚ = ......................................................................... 
 

8.!0AB@>WB8 '�� =0 ?@>AB5 4V;V==O O:I> :V;ь:VABь 7C1V2 z = 22,  N=40, 0 :V;ь:VABь 
>B2>@V2 =0 1>:>2><C 4V;8;ь=><C 48A:C 33,34,35,37. 
 

    n = z

N

 =  .............................................................................................. 

_______________________________________________________________________

________________________________________________________________ 

 

 

ОFі=:4________________ 
 

 

___________________________________ № 29 
&5<0: (;VDC20;ь=V 25@AB0B8 B0 @>1>B0 =0 =8E 

�VB5@0BC@0: �1 453, �-2 A. 358...373 
1. "A>1;82>ABV ?@>F5AC @V70==O ?@8 H;VDC20==V:________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________________ 

2. �;0A8DV:0FVO 01@0782=>3> V=AB@C<5=BC: ______________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_____________________________________________________ 
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3.�C4>20  :@C3;>- H;VDC20;ь=>3> 25@AB0B0 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.______________________    2 _________________________ 

3. _____________________    4. _________________________ 

5. _____________________   6. _________________________ 

 

4. !072VBь @>1>B8 =0 H;VDC20;ь=8E 25@AB0B0E:____________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

 

5. #@8 >1@>1FV  <V4=8E 45B0;59 28:>@8AB>2CNBь <’O:V :@C?=>75@=8ABV  01@0782=V 
:@C38 B><C, I>____________________________________________ 

__________________________________________________________________ 

6. ,;VDC20==O 28:>=CNBь ?VA;O 7<VF=5==O ?>25@E=52>3> H0@C 45B0;V 2=0A;V4>: 
_____________________________________________________________ 

__________________________________________________________________                      

 

7.  >6;82VABь 28:>=0==O ?@>F5AC H;VDC20==O E0@0:B5@87CєBьAO 70;56=VABN: 
                            V:             [V], 45 ______________________________________ 
__________________________________________________________________ 

8. �87=0G8B8 H284:VABь @V70==O ?@8 H;VDC20==V, O:I>:  D: = 400<<, n:=800 >1/E2.  
____________________________________________________________________

________________________________________________________________ 

ОFі=:4________________ 
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_________________________________ № 30 
&5<0: �1@>1:0 ?>25@E=V 45B0;V 157 7=OBBO AB@C6:8 

 

 

1. "?8HVBь <0;N=>: 
 

 

 

 

 

 

 

 

 

 

 

 

 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

2. "?8HVBь <0;N=>: 

 
 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

ОFі=:4________________ 
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______________________ № 31 
&5<0: �1@>1:0 =5<5B0;528E :>=AB@C:FV9=8E <0B5@V0;V2 

 

1. "?5@0FVW >1@>1:8 45@528=8 @V70==O<: 
1._____________________________________ 

2 _____________________________________ 

3. _____________________________________ 

4. _____________________________________ 

5. _____________________________________ 

6. _____________________________________ 

7. _____________________________________ 

 

2. �0 D>@<>N ?>;>B5= ?8;:8 ?>4V;ONBь =0: 
1._____________________________________ 

2 _____________________________________ 

3. _____________________________________ 

 

3. "?8HVBь 2848 >1@>1:8 ?;0AB<0A @V70==O< 

1)_________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

2)_________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

3)_________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________ 

4)_________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________ 

5)_________________________________________________________________

______________________________________________________________________

______________________________________________________________________

__________________________________________________________ 

6)_________________________________________________________________

______________________________________________________________________

______________________________________________________________________

_____________________________________________________________________ 

ОFі=:4________________ 
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__________________________- № 32 

&5<0 8.1.1 �>=F5=B@0FVO V 48D5@5=FV0FVO <5E0=VG=>W >1@>1:8 

 

1."A=>2=V 70240==O V 28EV4=V 40=V ?@>5:BC20==O B5E=>;>3VG=>3> ?@>F5AC <5- 
E0=VG=>W >1@>1:8:___________________________________________________ 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

________________________________________________________ 

2. &5E=>;>3VG=VABь :>=AB@C:FVW:________________________________________ 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

___________________________________________________________ 

3. �B0?8 ?@>5:BC20==O B5E=>;>3VG=>3> ?@>F5AC <5E0=VG=>W >1@>1:8 45B0;V: 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________ 

4.�D5:B82=VABь 28:>=0==O >4=VєW >?5@0FVW @>1>G8<8 @V7=>W :20;VDV:0FVW 2 C<>20E 
<0A>2>3> 28@>1=8FB20 ?>OA=NєBьAO B8<, I> _______________________ 

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________ 

5. &5@<>>1@>1:C 28:>=CNBь ?VA;O G>@=>2>W >1@>1:8 45B0;V 7 <V@:C20=ь B>3>, 
I>__________________________________________________________________ 

____________________________________________________________________ 

6.#@87=0G8B8 ?>A;V4>2=VABь >?5@0FV9 >1@>1:8 ?> 3@C?0< 4;O 703>B>2:8 – ?>:>2:8 
:>;V=G0AB>3> 20;0: 1.___________________________________________ 

_______________________________________________________________________

_________________________________________________________________ 

____________________________________________________________________ 

7.�81@0B8 V ?>7=0G8B8 284 703>B>2:8 (?@>DV;ь) 4;O >1@>1:8 1>;B0  12_______ 

_______________________________________________________________________

_________________________________________________________________ 

_______________________________________________________________________

_________________________________________________________________ 
 

ОFі=:4________________ 
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