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"J9ABKAO9 ED98EF64 CD98A4;A4K9AO 8?S BJ9A>< B5D4;B64F9?PAOI 8BEF<:9A<= 

B5GK4RM<IES, BE6B<6L<I CDB7D4@@G GK95AB7B CD98@9F4 "'#.01 «$GEE><= S;O>» 

"J9ABKAO9 ED98EF64 6>?RK4RF @4F9D<4?O 8?S CDB6989A<S F9>GM9= <  CDB@9:GFBKAB= 

4FF9EF4J<< 6 HBD@9  8<HH9D9AJ<DB64AAB7B ;4K9F4. 

"J9ABKAO9 ED98EF64 D4;D45BF4AO A4 BEAB64A<< CB?B:9A<=: B5D4;B64F9?PAB= CDB7D4@@O 

ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S CB EC9J<4?PABEF< %#" 27.02.07 «'CD46?9A<9 

>4K9EF6B@ CDB8G>J<<, CDBJ9EEB6 < GE?G7 (CB BFD4E?S@)», CDB7D4@@O GK95AB7B CD98@9F4  

"'#.01 «$GEE><= S;O>» CB G>4;4AAB= EC9J<4?PABEF<. 

 

2.  #$" ��'&"'!�/ �&&�%&�&�/ 

 

2.1 � IB89 CDB@9:GFBKAB= 4FF9EF4J<< 6OCB?AS9FES BJ9A>4 GE6B9AAOI ;A4A<=, BE6B9AAOI  

G@9A<= < HBD@<DB64A<S B5M<I < CDBH9EE<BA4?PAOI >B@C9F9AJ<= : 

&45?<J4 1 – #DB@9:GFBKA4S 4FF9EF4J<S 

 (BD@G?<DB6>4 

�A4A<S �1. ;A4A<9 HBD@ DGEE>B7B A4J<BA4?PAB7B S;O>4 <  

?<F9D4FGDAB7B S;O>4 >4> 97B 6OEL9= HBD@O. �A4A<9 E@OE?4 

CBASF<S: >G?PFGD4 D9K<. 

�2. ;A4A<9 BEAB6AOI 98<A<J S;O>4, GDB6A9= S;O>4; 

BDHBQC<K9E><I, BDHB7D4H<K9E><I, ?9>E<K9E><I < 

7D4@@4F<K9E><I ABD@ DGEE>B7B ?<F9D4FGDAB7B S;O>4. 

�3.;A4A<9 BEAB6AOI  <;B5D4;<F9?PAB - 6OD4;<F9?PAOI 

ED98EF6 S;O>4. 

 

2.2 'E?B6<S 4FF9EF4J<<  

�FF9EF4J<S CDB6B8<FES 6 HBD@9 Q>;4@9A4  CB ;469DL9A<R BE6B9A<S 6E9I F9@ GK95AB= 

8<EJ<C?<AO, ;4C?4A<DB64AAOI A4 1 < 2 E9@9EFD, CD< CB?B:<F9?PAOI D9;G?PF4F4I F9>GM97B 

>BAFDB?S. #DB@9:GFBKA4S 4FF9EF4J<S CDBIB8<F 6 HBD@9 F9EF<DB64A<S. 

 

2.3 �D<F9D<< BJ9A><  

"F@9F>4 «5» EF46<FES, 9E?<  EFG89AF CD46<?PAB BF69F<? A4 25-30 6BCDBEB6 F9EF4 < 6OCB?A<? 

6E9 ;4K9FAO9 D45BFO ;4 864 E9@9EFD4 E CD9B5?484A<9@ BJ9A>< «5». 

"F@9F>4 «4» EF46<FES, 9E?< EFG89AF CD46<?PAB BF69F<? A4 20-24 6BCDBE4 F9EF4 < 6OCB?A<? 

4/5 ;4K9FAOI D45BF ;4 864 E9@9EFD4 E BJ9A>B= A9 @9A99 «4». 
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"F@9F>4 «3» EF46<FES, 9E?< EFG89AF CD46<?PAB BF69F<? A4 16-20 6BCDBEB6 F9EF4 < 6OCB?A<? 

2/3 ;4K9FAOI D45BF ;4 864 E9@9EFD4 A4 CB?B:<F9?PAGR BJ9A>G. 

  "F@9F>4 «2» EF46<FES, 9E?<  EFG89AF BF69F<? CD46<?PAB @9A99 K9@ A4 CB?B6<AG 6BCDBEB6 

F9EF4 < E84? @9A99 CB?B6<AO ;4K9FAOI D45BF ;4 864 E9@9EFD4 A4 CB?B:<F9?PAGR BJ9A>G. 

 4F9D<4?O 8?S 8<HH9D9AJ<DB64AAB7B ;4KёF4 CD98EF46?9AO 6 #D<?B:9A<< �. 

 

 3.  &��'Щ�/ �&&�%&�&�/ 

 

3.1 � IB89 F9>GM9= 4FF9EF4J<< 6OCB?AS9FES BJ9A>4 GE6B9AAOI ;A4A<=, BE6B9AAOI G@9A<=  

< HBD@<DB64A<S B5M<I < CDBH9EE<BA4?PAOI >B@C9F9AJ<=: 

&45?<J4 2 – &9>GM4S 4FF9EF4J<S 

 (BD@G?<DB6>4 

'@9A<S '1. CD<@9A9A<9 ;A4A<= B ABD@4I DGEE>B7B ?<F9D4FGDAB7B 

S;O>4 6 D9K96B= CD4>F<>9. 

'2. A46O>< E4@B4A4?<;4 < E4@BBJ9A>< A4 BEAB69 A45?R89A<= 

;4 EB5EF69AAB= D9KPR. 

'3. G@9A<9 CD<@9ASFP ;A4A<S B5 <;B5D4;<F9?PAB-

6OD4;<F9?PAOI 6B;@B:ABEFSI DGEE>B7B S;O>4. 

'4. G@9A<9 BCD989?SFP < <ECB?P;B64FP HGA>J<BA4?PAO9 

EF<?<  DGEE>B7B S;O>4. 

 

"5M<9 < 
CDBH9EE<BA4?PAO9 
>B@C9F9AJ<< 

0�01 �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 

89SF9?PABEF<, CD<@9A<F9?PAB > D4;?<KAO@ >BA F9>EF4@ 

"�02 "EGM9EF6?SFP CB<E>, 4A4?<; < <AF9DCD9F4J<R 

<AHBD@4J<<, A9B5IB8<@B= 8?S 6OCB?A9A<S ;484K 

CDBH9EE<BA4?PAB= 89SF9?PABEF< 

"�03 #?4A<DB64FP < D94?<;B6O64FP EB5EF69AAB9 

CDBH9EE<BA4?PAB9 < ?<KABEFAB9 D4;6<F<9. 
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 &5AB 4;S ?@><56CB>G=>9  0BB5AB0F88 ?> @CAA:><C S7O:C 2> 2 A5<5AB@5 2  D>@<5 
Q:70<5=0. 
                                                                   1 64D<4AF 
1.+FB S6?S9FES 6OEL9= HBD@B= DGEE>B7B A4J<BA4?PAB7B S;O>4? 
 

1.?<F9D4FGDAO= S;O> 
2.CDBEFBD9K<9 
3. 8<4?9>FO 

4.:4D7BA 

 

2. "DHBQC<K9E>4S S;O>B64S ABD@4 – QFB  
 

1.ABD@4 CDB<;ABL9A<S ;6G>B6 6 E?B64I, EBK9F4A<= ;6G>B6. 
2.ABD@4 GCBFD95?9A<S HBD@ E?B64 < EBK9F49@BEF< E?B6 6 CD98?B:9A<<. 
3.ABD@4 GCBFD95?9A<S E?B64 6 E6B=EF69AAB@ 9@G ;A4K9A<<. 
4.ABD@4 CD46BC<E4A<S. 
 

3."8A<@ <; GE?B6<= QHH9>F<6AB7B B5M9A<S S6?S9FES 
 

1.:9?4A<9 B5M4FPES. 
2.L<DB><= >DG7B;BD. 
3.;A4A<9 <ABEFD4AAOI S;O>B6. 
 

4.&BKABEFP, >4> B8AB <; BEAB6AOI FD95B64A<= > D9K<, B5OKAB E6S;O64RF E 
 

1. B5D4;ABEFPR. 
2.FBKABEFPR E?B6BGCBFD95?9A<S. 
3. CBASFABEFP. 
4. K<EFBFB= D9K<. 
 

5. � >4>B@G HGA>J<BA4?PAB@G EF<?R BFABE<FES QFBF F9>EF. 
 

#GL><A EBE>BK<? E ?<A9=><. #B8BL9? > C4DAR < ECDBE<?: 
- %?GL4=, @4?O=, >4>GR C9EAR FO C9?? 
- �;69EFAB >4>GR, EG84DP, A4LG, DGEE>GR, - E>4;4? C4D9AP, G?O54SEP E6B<@ 7G54EFO@ DFB@. 
- %BK<A<? 99 >FB? 
 - ':, 69DAB, A9 S! – <7D4S E<A<@< A9DB5><@< 7?4;4@< E>4;4? C4D9AP. – �46E9784 5O?4! 
1. A4GKAB@G EF<?R  
2. CG5?<J<EF<K9E>B@G EF<?R 

3. D4;7B6BDAB@G EF<?R 

4. BH<J<4?PAB-89?B6B@G EF<?R 

 

6."5M4S I4D4>F9D<EF<>4 CD98@9F4, S6?9A<S , >BA>D9F<;4J<S BF89?PAOI K9DF , 6O6B8, 
46FBDE>4S BJ9A>4. 1FB K4EF< >B@CB;<J<< F<C4 D9K< 
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1. CB69EF6B64A<9. 
2. BC<E4A<9. 
3. D4EEG:89A<9. 
7."EAB6AO9 98<A<JO ?9>E<>< – QFB 
1.HBA9@4. 
2. @BDH9@4. 
3. E?B6B, HD4;9B?B7<;@. 
4. E?B6BEBK9F4A<9, CD98?B:9A<9, F9>EF. 
 

8.!4=8<F9 C4DBA<@<K9E>GR C4DG: 
 

1. 6OEB><= – A<;><=; 
2. @4?9AP><= – A95B?PLB=; 
3. QHH9>FAO= – QHH9>F<6AO=. 
 

9. G>4:<F9 CD98?B:9A<9 E B?<J9F6BD9A<9@: 
 

1. #K9?4 <; >9?P< 6BE>B6B= ?9F<F ;4 84APR CB?96B=. 
2. "EFBDB:AB 69F9D <; >4?<F>< 6OL9?. 
3.!4L >?4EE CBL9? A4 Q>E>GDE<R. 
4. �E9 H?47< 5G8GF 6 7BEF< > A4@. 
 

10'>4:<F9 CD98?B:9A<9 E ?9>E<K9E>B= BL<5>B= . 
 

1.  O 6<89?< B59?<E> 6 6<89 H<7GDO 6B<A4. 
2.  BDH9@4 – QFB @<A<@4?PA4S ;A4K<@4S K4EFP E?B64, >BFBD4S A9 K?9A<FES A4 5B?99 
@9?><9 98<A<JO. 
3.%K4EF?<6 CGF9L9EF69AA<>, >BFBDO= CBC4? 6 A9<;6984AAO9 >D4S. 
4.�8DG7 BA4 CB8BL?4 > EFB?<>G, A4 >BFBDB@ EFBS? F9?9HBA, < EF4?4 A45<D4FP AB@9D. 
 

11.'>4:<F9 CD98?B:9A<9 E C?9BA4;@B@. 
 

1.  O E E9EFDB= BFCD46<?<EP CB @474;<A4@, KFB5O >GC<FP 9= ?9FA<9 5BEBAB:><. 
2.�?46AO= A98BEF4FB> 64L9= D45BFO – A98BEF4FBKA4S 7D4@BFABEFP <;?B:9A<S @4F9D<4?4. 
3.�96 %466<K &GD@4AB6, 8R:<AAO= B5O64F9?P, <@9RM<= >4C<F4?9J, @B?B8GR :9AG < 
EB?<8AGR C?9LP, >4>-FB <7D4? A4 <@9A<A4I G CD<SF9?S 6 6<AF. 
 

12. �4>B9 ED98EF6B HBA9F<K9E>B= 6OD4;<F9?PABEF< ;89EP CD<@9A9AB? 
 

1.4EEBA4AE. 
2. 4??<F9D4J<S. 
3 A4@BKAB IB:G A9K9E4AO@, 
%  7B?B6B=, >4> >9@BE<AB64S ?4@C4 A4 C?9K4I, 
�4L<I 8GL 59;?<EF69AAGR BE9AP 
 A9 A@46<FES 6 CBFB@>4I BE69M4FP. 
 A9 A@46<FES , >B784 >4@9APS 5@4A< 
� @9AS ?9FSF, >4> 7@48 @O74RM9= 7@B;O, 
3 FB?P>B >@9CK9 :@G FB784 @G>4@< @B<I 6B?BE >4KAG6L<=ES CG;O@P. (%.�E9A<A) 
 

13.� >4>B= EFDBK>9 6B 6E9I E?B64I EFB<F CD46<?PAB9 G84D9A<9? 
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1. 4A�FB@,54?B6�FP, >6�DF4? 
2. F6BD"7, B59EC9K�A<9, FDG5BCDB6"8 
3.Q?9>FDBCDB6"8, IB8�F4=EF6B64FP,H9A"@9A\ 

4. K�DC4FP, GCD"K9A<9, G@�DL<= 

 

14.� >4>B= EFDBK>9 6E9 E?B64 A4C<E4AO CD46<?PAB? 
 

1.5G8GRM<=, LG?9D, CD9F6BDSFP 6 :<;AP 
2. 4C?B8<E@9AFO, :9AM<A4, <;CB8F<L>4 
3. K9D9EKGD, D4EEK<FO64FP, F9DD<FBD<S 
4. <E>GEEAO=, >B:4AO=, 5B?PL<AEF6B 
 

15.� >4>B@ DS8G 6B 6E9I E?B64I CDBCGM9A4 B8A4 < F4 :9 5G>64? 
 

       1. :..;AP, L..?B, B6J.. 
       2. D4;@9:..6>4, E7GM..A>4, 6BBDG:..A 

       3. E@9L..A, IB?M..6O=. 89L..6>4 
       4. C?4M..6>4, FD9M..F>4 ,EB54K..A>4 
 

16.'>4:<F9 DS8, 6 >BFBDB@ 6B 6E9I E?B64I A4 @9EF9 CDBCGE>4 C<L9FES 0. 
 

      1. AB:..,6D4K..,69M.. 
      2. C?4M.., @AB7B ;484K.., 6B;8GI E69:.. 
      3 .A4;A4K.., A4BF@4L.., A46;A<K.. 
      4. A4EF9:.., B5<:49F..ES, E >DOL.. 
 

17. � >4>B@ CD98?B:9A<< !� EB E?B6B@ (-4@<) C<L9FES E?<FAB? 
 

       1. #<EP@B (A9) D4EC9K4F4AB < (A9)CDBK<F4AB. 
       2#B?GK<?ES BFAR8P (A9) <AF9D9EAO= D4EE>4;. 
       3. � 6B;8GLAB@ CDBEFD4AEF69 @AB7B (A9)<EE?98B64AAOI ;BA. 
       4. !< B8A4 ;69;84 (A9) B;4DS?4 FDG8AO= CGFP. 
 

18. � >4>B@ 64D<4AF9 BF69F4 CD46<?PAB G>4;4AO 6E9 J<HDO, A4 @9EF9 >BFBDOI C<L9FES 
!!? 
#BK9@G >BAP><, E89?4(1)O9 <; ?R5B7B @4F9D<4?4, E>B?P;SF FB?P>B CB ?98S(2)B= 
CB69DIABEF< < EB69DL9(3)B A9 E>B?P;SF CB 7?48>B@G >4@9(4)_B@G CB?G?  
 

       1 . 1,2   2. 2,4    3.  1,3,4     4.  3,4 

 

19.� >4>B@ DS8G CDBCGM9A4 B8A4 < F4 :9 5G>64? 
 

1. CD..7D484, CD..A48?9:ABEFP, CD..6D4M4FP 
2. EGC9D..7D4, E..@<F<DB64FP, CD98..R?PE><= 

3. 8..<7D4FP, C..8GL>4, ;..A469E>< 

4. A9..7B6BDK<6O=, 59..C4@SFAO=,6B..>?<J4A<9 
 

20. �4>B9 <; E?B6 B5D4;B64AB CGF9@ E?B:9A<S ;6G>B6? 
 

1. �' 

2.�&% 
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3. 6G; 
4.%#5�' 

 

21. '>4:<F9 E?B6B, A9 <@9RM99 >4F97BD<< DB84. 
1.E4A< 

2. D47G 
3. F4>E< 

4. ?98< 

 

22. '>4:<F9 E?B6B @G:E>B7B DB84. 
 

1.FR?P 
2. 59;84DP 
3. A98BFDB74 
4. 6O5BDO 

 

23. � >4>B@ DS8G 6B 6E9I E?B64I C<L9FES B>BAK4A<9 /(�)? 
 

1. 7BDB8&, 7BEC<F4?&, >BAEFDG>FBD&, <A:9A9D&. 
2. HDBAF&,FBDF&,>GCB?&,>B?B>B?&. 
3.LBH9D&,?9>FBD&,D9>FBD&,CBDF&. 
4. @4EF9D&,?9E&,EOD&,C4ECBDF& 

 

24.!4=8<F9 BL<5>G 6 HBD@9 <@9A< EB5EF69AAB7B: 
 

1.%F<I< #45?B !9DG8O 

2.�7D4 E �4C45?4A>B= 

3. �A4>B@O E �?9AB= ,96KG> 
4. #9EA< ">G8:464 
 

25. � >4>B= EFDBK>9 CD46<?PAB GCBFD95?9A4 HBD@4 &.C K<E?<F9?PAB7B? 
 

1. FD9IEF4@< L9EFPR89ESFPR CSFPR 

2. FD9@SEF4 L9EFPR89ESFPR CSFPR 

3.FD9@SEF4@< L9EFPR89ESFPR CSFPR 

4. FD9IEF4 L9EFPR89ESFPR CSFPR 

 

26.�4><9 E<AF4>E<K9E><9 ED98EF64 6OD4;<F9?PABEF< D9K< ;89EP GCBFD95?9AO? 
 

'EF4AB6<F9 EBBF69FEF6<9. 
1. �?SAGEP S C9D6O@ 8A9@ F6BD9APS,           2.  9?P>4RF @<@B 5G8><, 545O, 
    �?SAGEP 97B CBE?98A<@ 8A9@,                       @4?PK<L><, ?46><, HBA4D<, 
    �?SAGEP CB;BDB@ CD9EFGC?9APS                    86BDJO, E48O, @BA4EFOD<&  
� 69KAB= CD468O FBD:9EF6B@.                                                          (�.#GL><A) 
                                 ( ,�9D@BAFB6) 
3.�?S 59D97B6 BFK<;AO 84?PAB=                4.�D4EABD9K<6B9 @B?K4AP9. 
   &O CB><84?4 >D4= KG:B=. 
   � K4E A9;4569AAO=, 6 K4E C9K4?PAO= 

   3 8B?7B C?4>4? CD98 FB5B=& 

                                       (�.#GL><A) 
1.B>ER@BDBA   2.<A69DE<S   3. 59EEBR;<9   4. 4A4HBD4. 
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27. 'EF4AB6<F9 EBBF69FEF6<9. 
 

1. A9>BFBDO9 6BCDBEO 

2. EFD9@?9A<9 CD9B8B?9FP 
3. A4C9D9>BD EF<I<< 
1.6<8 E6S;< 6 E?B6BEBK9F4A<< – EB7?4EB64A<9 
2.6<8 E6S;< 6 E?B6BEBK9F4A<<  - GCD46?9A<9 
3.6<8 E6S;< 6 E?B6BEBK9F4A<<  - CD<@O>4A<9 
 

28.�4>B9 <; 6O89?9AAOI CD98?B:9A<= S6?S9FES 59;?<KAO@? 
 

1.!G->4, 789 F6BS 89D96AS? #>:068 =0 :0@B5 <=5. (�.&64D8B6E><=)  
2.  >@>7=0S B8H8=0. �6BA>B9, D48BEFAB9 GFDB. ( .#D<L6<A) 
3.� .1@8304C >B18@0RB ;CGH8E. 
4. !5 1@>48BP, =5 <SBP 2 :CAB0E 103@S=OE  
    �5154O 8 =5 8A:0BP A;540. (%.�E9A<A) 
  

29. '>4:<F9 CD46<?PAB9 B5NSEA9A<9 CGA>FG4J<< 6 CD98?B:9A<<. 
 

� QFB 6D9@S D4ECGEF<?4EP K9D9@GI4 ( ) < CB;9?9A9?< >GEFO 8<>B= E@BDB8<AO. 
    1 #DBEFB9 CD98?B:9A<9 E B8ABDB8AO@< K?9A4@<, C9D98 EBR;B@ � ;4CSF4S A9 AG:A4. 
    2.%?B:ABEBK<A9AAB9 CD98?B:9A<9  E B5M<@ 6FBDBEF9C9AAO@ K?9AB@, C9D98 EBR;B@ � 
;4CSF4S A9 AG:A4. 
    3.%?B:ABEBK<A9AAB9 CD98?B:9A<9 , C9D98 EBR;B@ � ;4CSF4S   AG:A4. 
    4.#DBEFB9 CD98?B:9A<9 E B8ABDB8AO@< K?9A4@<, C9D98 EBR;B@ � ;4CSF4S AG:A4. 
 

30. � >4>B@ 64D<4AF9 CD46<?PAB G>4;4AO 6E9 J<HDO, A4 @9EF9 >BFBDOI 6 CD98?B:9A<< 
8B?:AO EFBSFP ;4CSFO9? 
 

!4 E969D9 <;-;4 7D95AS IB?@B6(1) CB>DOFOI K9DABR @4EEB= ?9EB6(2) CB8O@4?BEP >4>B9-FB 
;4D96B(3) <(4) E?45B @9DJ4S(5) BE69M4?B FD96B:AO@ >D4EAB64FO@ J69FB@ QFG K4EFP 
7BD<;BAF4.  
1.  1,2,3   2.  1,2,3,4,5      3.   3,4 ,5     4.     1,2,4,5 

 

2 20@80=B. 
1. $9KP  A97D4@BFAOI < @4?B7D4@BFAOI E?B96 7BDB8E>B7B A4E9?9A<S – QFB 
 

1.?<F9D4FGDAO= S;O>. 
2.CDBEFBD9K<9. 
3. 8<4?9>FO. 
4.:4D7BA. 
 

2. "DHB7D4H<K9E>4S ABD@4 – QFB 
 

1.ABD@4 CDB<;ABL9A<S ;6G>B6 6 E?B64I, EBK9F4A<= ;6G>B6. 
2.ABD@4 GCBFD95?9A<S HBD@ E?B64 < EBK9F49@BEF< E?B6 6 CD98?B:9A<<. 
3.ABD@4 GCBFD95?9A<S E?B64 6 E6B=EF69AAB@ 9@G ;A4K9A<<, 
4.ABD@4 CD46BC<E4A<S. 
 

3."8A<@ <; GE?B6<= QHH9>F<6AB7B B5M9A<S S6?S9FES 
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1.;A4A<9 S;O>4. 
2.6OEL99 B5D4;B64A<9. 
3.A4?<K<9 6OEB>B7B <AF9??9>F4. 
 

4.&BKABEFP, >4> B8AB <; BEAB6AOI FD95B64A<= > D9K<, B5OKAB E6S;O64RF E 
1.6OD4;<F9?PABEFPR. 
2.CD46<?PABEFPR. 
3.FBKABEFPR E?B6BGCBFD95?9A<S. 
4.5B74FEF6B@ < D4;ABB5D4;<9@. 
 

5. � >4>B@G HGA>J<BA4?PAB@G EF<?R BFABE<FES QFBF F9>EF? 
 

� D9;G?PF4F9 I<@<K9E><I D94>J<= 6E9784 B5D4;GRFES AB6O9 69M9EF64. �EIB8AO9 
69M9EF64, >BFBDO9 6EFGC4RF 6 I<@<K9E>GR D94>J<R, A4;O64RFES D9479AF4@<, 4 AB6O9 
69M9EF64, >BFBDO9 B5D4;GRFES 6 D9;G?PF4F9 I<@<K9E>B= D94>J<<, A4;O64RFES CDB8G>F4@< 
D94>J<<. 
1. A4GKAB@G EF<?R 

2. IG8B:9EF69AAB@G EF<?R 

3. CG5?<J<EF<K9E>B@G EF<?R 

4. BH<J<4?PAB-89?B6B@G EF<?R 

 

6. &9;<E, 4D7G@9AFO, 8B>4;4F9?PEF6B, 6O6B8. 1FB K4EF< >B@CB;<J<< F<C4 D9K<  
 

1. CB69EF6B64A<9. 
2. BC<E4A<9. 
3. D4EEG:89A<9. 
  

7. "EAB6AO9 98<A<JO E<AF4>E<E4 - QFB 
1.HBA9@4. 
2. @BDH9@4. 
3. E?B6B, HD4;9B?B7<;@. 
4. E?B6BEBK9F4A<9, CD98?B:9A<9, F9>EF. 
 

8.!4=8<F9 C4DBA<@<K9E>GR C4DG: 
 

1.6D4K – I<DGD7 
2.,69J<S – ,69=J4D<S 
3. 7DG5O= – 69:?<6O= 

 

9. '>4:<F9 CD98?B:9A<9 E @9FBA<@<9=. 
 

1. #K9?4 <; >9?P< 6BE>B6B= ?9F<F ;4 84APR CB?96B=. 
2. "EFBDB:AB 69F9D <; >4?<F>< 6OL9?. 
3.!4L >?4EE CBL9? A4 Q>E>GDE<R. 
4. �E9 H?47< 5G8GF 6 7BEF< > A4@. 
 

10. '>4:<F9 CD98?B:9A<9 E ?9>E<K9E>B= BL<5>B=. 
 

1. �4M<M4FP D4CBDF B8A4>B A9 CD<L?BEP. 
2.  A9 68DG7 CB8G@4?BEP: 4 A9 BA ?< FBF E4@O= CBE9F<F9?P? 
3.#GEFOAS !4E>4 A4IB8<FES A4 6OEBF9 CD<@9DAB 800 @9FDB6 A48 GDB6A9@ @BDS. 
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4. �O 8B?:AO FG84 EB5EF69AABDGKAB EIB8<FP. 
 

11.'>4:<F9 CD98?B:9A<9 E C?9BA4;@B@. 
 

1. %FG89AF4@ 8BDB74 >4:84S @<AGF4 6D9@9A<. 
2. #<E4F9?P G89?S? 5B?PLB9 6A<@4A<9 BC<E4A<R A9;4GDS8AB7B G@4 , >BFBDO@ A489?9A 
79DB=. 
3."A D4EE>4;4? :GDA4?<EF4@ B 8BEF<:9A<SI, >BFBDOI 8BEF<7?4 97B EFD4A4. 
 

12. �4>B9 ED98EF6B HBA9F<K9E>B= 6OD4;<F9?PABEF< ;89EP CD<@9A9AB? 
 

1.4EEBA4AE 
2. 4??<F9D4J<S 
�DB:C ?< S 68B?P C?<J LC@AOI, 
�IB:C ?< 6 @AB7B?R8AO= ID4@& (�.#GL><A) 
 

13.� >4>B= EFDBK>9 6B 6E9I E?B64I EFB<F CD46<?PAB9 G84D9A<9? 
 

1.>B>?2L, 69DB6�A<9, G>D4�A9J 

2.CD9@<DB6�A<9, G6�8B@<FP,CD986BEI<F�FP 
3.<ECB6�84A<9, ;A4@�9A<9,7�A9;<E 
4. GCD"K9A<9, ;46�8AB,CD<A'8<FP 
 

14.� >4>B@ DS8G 6B 6E9I E?B64I CDBCGM9A4 B8A4 < F4 :9 5G>64? 
1.D...EK9DF<FP, D...;84FP, D...;O7DOL, D...EEOC4FPES 
2.CD...B8B?9FP, CD...B5D4;<FP, CD...;<89AF. CD...6<?97<S 
3.D4&CBDS8B>. 59...>DO?O=, D4...ABEK<>, 59...CB>B=AO= 

4.E69DI...;OE>4<AO=, @9:...;84F9?PE><=, @98&AEF<FGF, CB...E>4FP 
 

1. � >4>B@ E?B69 C<L9FES 5G>64 2 ? 
 

1.C9A...M<=ES 
2.5BD...M<=ES 
3.EFDB&M<=ES 
4.69D...M<= 

 

16. � >4>B@ DS8G 6B 6E9I E?B64I C<L9FES "? 
 

    1.AB:..A>4, K9EGK..=, ;A4K..> 
    2.EF4:..D, GI4:..D,EGA8GK..>  

    3. D9K..A>4, C9K..A>4, 6B::.= 

    4. K4M..54, :..?FO=, 7D4K..AB> 
 

17.'>4:<F9, 6 >4>B@  DS8G 6E9 E?B64 C<LGFES E?<FAB. 
 

1.(A4) 6EFD9KG E 6OCGE>A<>4@<, (6) CBE?98EF6<< 6EFD9F<FPES, ;4@<A>4 (6) F9K9A<9 D9K< 

2.(A4) 6EFD9KG :<;A<, (6) E?98EF6<9 8B:89=, C<EP@4 (6) DB89 8A96A<>4 
3.(6) @9EFB CD98<E?B6<S, (6) 6<8G A9CD<SF9?S, (6) F9K9A<9 7B84 
4.C9D969EF< (A4) EK9F L>B?O, CBE@BFD9? 9@G (6) E?98, (A4) CB8B5<9 L?SCO 

 

18.� >4>B@ 64D<4AF9 BF69F4 CD46<?PAB G>4;4AO 6E9 J<HDO, A4 @9EF9 >BFBDOI C<L9FES !!? 
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      � @4?9AP>B= 7BEF<(1)B= @98?9(2)B ;4><C4? E9D95DS(3)O= E4@B64D, EFBSM<= A4 
89D96S(4)B@ CB8ABE9.  
      1. 1,2,3,4,   2. 2,4   3.  2,3   4.   1,3 

 

19.�4>B9 <; E?B6 B5D4;B64AB CGF9@ E?B:9A<S ;6G>B6? 
 

1.�'�# 

2. +% 

3.(%�, 
4. �� 

 

20.'>4:<F9 E?B6B, B5D4;B64AAB9 EGHH<>E4?PAO@ ECBEB5B@. 
 

1. ;4D9KP9 
2. 64D9AO= 

3. CD<9I4FP 
4. E<AP 
 

21 � >4>B@ E?B69 5B?PL9 ;6G>B6, K9@ 5G>6? 
1. L>B?4 
2. 9?>4 
3. EFD9@S 
4. B5N9;8 
 

22. '>4:<F9 E?B6B, A9 <@9RM99 >4F97BD<< DB84. 
 

1. 5D4 
2. L<@C4A;9  
3. F<E>< 
4. @9FDB 
 

23.!4=8<F9 BL<5>G 6 HBD@9 <@9A< EB5EF69AAB7B. 
 

1. "C9D9FF4 �@D9 �4?P@4A4 
2. "C9D4  4=5BDB84 «�DE9A4?» 
3. #D<EGFEF6B64?< A4 E9@<A4D9 +9DAOI 
4. "D>9EFD CB8 GCD46?9A<9@ �?468<S #F<JO 

 

24.'>4:<F9 69DAB9 GF69D:89A<9. 
 

1. %B5<D4F9?PAO9 K<E?<F9?PAO9  GCBFD95?SRFES 8?S B5B;A4K9A<S ?<J @G:E>B7B DB84. 
2.%B5<D4F9?PAO9 K<E?<F9?PAO9  GCBFD95?SRFES 8?S B5B;A4K9A<S ?<J :9AE>B7B DB84. 
3. %B5<D4F9?PAO9 K<E?<F9?PAO9  GCBFD95?SRFES 8?S B5B;A4K9A<S A4;64A<= 6;DBE?OI 
:<6BFAOI. 
 

25.�4><9 E<AF4>E<K9E><9 ED98EF64 6OD4;<F9?PABEF< D9K< ;89EP GCBFD95?9AO? 
 

'EF4AB6<F9 EBBF69FEF6<9. 
1. �?SAGEP S C9D6O@ 8A9@ F6BD9APS,           2. 9?P>4RF @<@B 5G8><, 545O, 
    �?SAGEP 97B CBE?98A<@ 8A9@,                       @4?PK<L><, ?46><, HBA4D<, 
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    �?SAGEP CB;BDB@ CD9EFGC?9APS                    86BDJO, E48O, @BA4EFOD<&  
� 69KAB= CD468O FBD:9EF6B@.                                                          (�.#GL><A) 
                                 ( ,�9D@BAFB6) 
3.�?S 59D97B6 BFK<;AO 84?PAB=                4.�D4EABD9K<6B9 @B?K4AP9. 
   &O CB><84?4 >D4= KG:B=. 
   � K4E A9;4569AAO=, 6 K4E C9K4?PAO= 

   3 8B?7B C?4>4? CD98 FB5B=& 

                                       (�.#GL><A) 
1.<A69DE<S   2.59EEBR;<9   3. 4A4HBD4 4.B>ER@BDBA 

 

26. 'EF4AB6<F9 EBBF69FEF6<9. 
 

1.6;7?S8 <ECB8?B5PS 
2. <AF9D9EB64FP K<F4F9?S 
3. 7?46A4S 469AR 

1.6<8 E6S;< 6 E?B6BEBK9F4A<< – EB7?4EB64A<9 
2.6<8 E6S;< 6 E?B6BEBK9F4A<<  - GCD46?9A<9 
3.6<8 E6S;< 6 E?B6BEBK9F4A<<  - CD<@O>4A<9 
 

 27.�4>B9 <; 6O89?9AAOI CD98?B:9A<= S6?S9FES BCD989?9AAB-?<KAO@? 
 

1.!G->4, 789 F6BS 89D96AS? #>:068 =0 :0@B5 <=5. (�.&64D8B6E><=)  
2.  >@>7=0S B8H8=0. �6BA>B9, D48BEFAB9 GFDB. ( .#D<L6<A) 
3.� 1@8304C >B18@0RB ;CGH8E. 
4. !5 1@>48BP, =5 <SBP 2 :CAB0E 103@S=OE  
    �5154O 8 =5 8A:0BP A;540. (%.�E9A<A)  
 

28. '>4:<F9 CD46<?PAB9 B5NSEA9A<9 CBEF4AB6>< ;4CSFB= <?< 99 BFEGFEF6<S 6 
CD98?B:9A<<. 
 

     % 6BEFB>4 A486<74?<EP F9@AO9 8B:896O9 FGK<( ) < BFFG84 CBFS7<64?B 6?47B=. 
 

     1. #DBEFB9 CD98?B:9A<9 E B8ABDB8AO@< K?9A4@<, C9D98 EBR;B@ � ;4CSF4S A9 AG:A4. 
     2 %?B:ABEBK<A9AAB9 CD98?B:9A<9 , C9D98 EBR;B@ � ;4CSF4S AG:A4. 
     3.%?B:ABEBK<A9AAB9 CD98?B:9A<9 , C9D98 EBR;B@ � ;4CSF4S  A9 AG:A4. 
     4.#DBEFB9 CD98?B:9A<9 E B8ABDB8AO@< K?9A4@<, C9D98 EBR;B@ � ;4CSF4S AG:A4. 
 

29.� >4>B@ 64D<4AF9 BF69F4 CD46<?PAB G>4;4AO 6E9 J<HDO, A4 @9EF9 >BFBDOI 8B?:AO 
EFBSFP ;4CSFO9? 
   �O=8S (1);4  D4;BK4DB64AAB < GAO?B E>D<CSM<9 (2) 6BDBF4 (3) @O CB69DAG?< 6CD46B < 
CB5D9?< CB CO?PAB= G?<J9 (4) A9 EC9L4.   
     1.  3   2.  1,2   3.  1,3   4.  3,4 

 

30. '>4:<F9 A969DAB9 GF69D:89A<9 
  

"EAB6AO@ CD<AJ<CB@ BDHB7D4H<< 6 DGEE>B@ S;O>9 S6?S9FES   
1. @BDHB?B7<K9E><= 
2. FD48<J<BAAO= 
3.<AFBA4J<BAAO= 

4. HBA9F<K9E><=   
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3 20@80=B. 
 

1.$9KP BF89?PAOI 7DGCC ?R89=, B5N98<A9AAOI B5MABEFPR <AF9D9EB6, ;4ASF<=, 
EBJ<4?PAB7B CB?B:9A<S < F.C.- QFB  
1.?<F9D4FGDAO= S;O>. 
2.CDBEFBD9K<9. 
3. 8<4?9>FO. 
4.:4D7BA. 
 

2. � >4>B@G HGA>J<BA4?PAB@G EF<?R BFABE<FES QFBF F9>EF? 
 

#DBLG 8BCGEF<FP @9AS > 6EFGC<F9?PAO@ Q>;4@9A4@ 6 >B??98:9. � 2020 7B8G B>BAK<? 11 
>?4EEB6 525 %, L>B?O 7. %4A>F-#9F9D5GD74. � ;4S6?9A<R CD<?474R E?98GRM<9 
8B>G@9AFO: 1. �FF9EF4F B ED98A9@ B5D4;B64A<<. 
                     2. �BC<R E6<89F9?PEF64 B DB:89A<<. 
                     3. %CD46>G B EBEFBSA<< ;8BDB6PS. 
                     4. )4D4>F9D<EF<>G. 
 

1. A4GKAB@G EF<?R 

2. IG8B:9EF69AAB@G EF<?R 

3. CG5?<J<EF<K9E>B@G EF<?R 

4. BH<J<4?PAB-89?B6B@G EF<?R 

 

3. 1>ECB;<J<S, ;46S;>4, D4;6<F<9 89=EF6<S, >G?P@<A4J<S, D4;6S;>4, QC<?B7.  
1FB K4EF< >B@CB;<J<< F<C4 D9K< 

 

1. CB69EF6B64A<9. 
2. BC<E4A<9. 
3. D4EEG:89A<9. 
 

4. "EAB6AO9 98<A<JO HBA9F<>< – QFB 
 

1.HBA9@4. 
2. @BDH9@4. 
3. E?B6B, HD4;9B?B7<;@. 
4. E?B6BEBK9F4A<9, CD98?B:9A<9, F9>EF. 
 

5.  '>4:<F9 EBBF69FEF6<9.  
 

1.�B9AAO= 5?B> – CB8N9@AO= 5?B> 
2. D9CK4FO= ?G> – J69FGM<= ?G7 
3. FD< @BD>B6P – FD< DG5?S 
4. EF4D<AAO= ;4@B> – 869DAB= ;4@B> 
1.B@B7D4HO   2.CB?AO9 B@BA<@O   3. B@BHBD@O   4. B@BHBAO. 
 

6.!4=8<F9 C4DBA<@<K9E>GR C4DG. 
 

1. EB>DGL9AAB – EB>DGL<F9?PAB 
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2. EB?A9KAO= – C4E@GDAO= 
3. C9847B7 – <EFBD<> 
 

7. '>4:<F9 CD98?B:9A<9 E E<A9>8BIB=. 
 

1. #K9?4 <; >9?P< 6BE>B6B= ?9F<F ;4 84APR CB?96B=. 
2. "EFBDB:AB 69F9D <; >4?<F>< 6OL9?. 
3.!4L >?4EE CBL9? A4 Q>E>GDE<R. 
4. �E9 H?47< 5G8GF 6 7BEF< > A4@. 
 

8. '>4:<F9 CD98?B:9A<9 E ?9>E<K9E>B= BL<5>B= . 
 

1.  BDH9@4 – QFB @<A<@4?PA4S ;A4K<@4S K4EFP E?B64, >BFBD4S A9 K?9A<FES A4 5B?99 
@9?><9 98<A<JO. 
2.%K4EF?<6 CGF9L9EF69AA<>, >BFBDO= CBC4? 6 A9<;6984AAO9 >D4S. 
3.1FB E?<L>B@ FDG8AB < @AB7B?<>B BF69K4FP ;4 6ER 59;BC4EABEFP. 
4.�8DG7 BA4 CB8BL?4 > EFB?<>G, A4 >BFBDB@ EFBS? F9?9HBA, < EF4?4 A45<D4FP AB@9D. 
 

9.'>4:<F9 CD98?B:9A<9 E F46FB?B7<9=. 
 

1. � E6B9= 46FB5<B7D4H<< C<E4F9?P 6ECB@<A4? FS:9?B9 89FEF6B. 
2.�B@C?9>E A9D9L9AAOI CDB5?9@ A48B D9L4FP >B@C?9>EAB. 
3.� 74;9F9 5O?B B5NS6?9A<9 B E6B5B8AOI 64>4AE<SI. 
 

10. �4>B9 ED98EF6B HBA9F<K9E>B= 6OD4;<F9?PABEF< ;89EP CD<@9A9AB? 
 

1.4EEBA4AE. 
2. 4??<F9D4J<S. 
�4AGL<?4 74AGI4 74A96><&(%.�E9A<A) 
 

11.� >4>B= EFDBK>9 6B 6E9I E?B64I EFB<F CD46<?PAB9 G84D9A<9? 
 

1. 4H�D4, 69DB<ECB6�84A<9,;4>GC"D<FP 
2. <ECB698�A<9, >4F4?"7, >BEFR@<D"64AAO= 

3. >D4C<6�, A9>DB?"7,A9HF9CDB6"8 
4. H9A"@9A, B59EC�K9A<9,BCF"6O= 

 

12.�4>B9 <; E?B6 B5D4;B64AB CGF9@ E?B:9A<S ;6G>B6? 
 

1.&2� 
2.�&% 

3. �' 

4.(%� 

 

13.'>4:<F9 E?B6B, B5D4;B64AAB9 59EEGH<>EAO@ ECBEB5B@. 
 

1. ;4D9KP9 
2. 64D9AO= 

3. CD<9I4FP 
4. E<AP 
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14.'>4:<F9 E?B6B, A9 <@9RM99 >4F97BD<< DB84. 
 

1. GF64DP 
 2. FR?P 
 3.5G8A< 

 4. ;4CD46<?4 
 

15.'>4:<F9 A969DAB9 GF69D:89A<9. 
 

1. !9E>?BAS9@O9 A9B8GL96?9AAO9 EGM9EF6<F9?PAO9 <ABS;OKAB7B CDB<EIB:89A<S 
BFABESFES, >4> CD46<?B, > ED98A9@G DB8G. 
2.!9E>?BAS9@O9 B8GL96?9AAO9 EGM9EF6<F9?PAO9 <ABS;OKAB7B CDB<EIB:89A<S BFABESFES, 
>4> CD46<?B, > @G:E>B@G DB8G. 
 3. !9E>?BAS9@O9 A9B8GL96?9AAO9 EGM9EF6<F9?PAO9 <ABS;OKAB7B CDB<EIB:89A<S 
BFABESFES, >4> CD46<?B, > @G:E>B@G DB8G. 
  

16 � >4>B@ E?B69 C<L9FES 0? 
 

1.E...G;<FPF9@G 
2.CD<@<F<6AB9 B5...SEA9A<9 
3.A95... RM4SES C?4EF<A>4 
4.A9B5&SEA<@4S F4=A4 
 

17.�4>B= DS8 EBEFB<F <; E?B6, 6 >BFBDOI CDBCGM9AO 7?4EAO9 6 >BDASI E K9D98B64A<9@? 

 

1.;4D...E?<, <;?...74FP, D...E>BLAO=, >...E4FPES 
2.CB85..D4FP. D...EFB>, BFD...E?P. CDB;...D?<6BEFP 
3.6OD...E?<. ;...DA<J4, CD<>...EAB69A<9. ;4D...6ASFP 
4.A4E?...:89A<9, CD<?...:4A<9. CD<@...D<FPES, ;4C...I 
 

18. � >4>B@ E?B69 C<L9FES S: 
 

1.G69D&AAO= 
2.D4EEFDB&AAO= 

3.BFK4...AAO= 
4.B;45BK&AAO= 
  

19. '>4:<F9 BF69F, 6 >BFBDB@ CD46<?PAB G>4;4AO 6E9 J<HDO, A4 @9EF9 >BFBDOI C<L9FES �. 
 

!(1)>FB A(2) B K9@ < A(3) CB8B;D964?, >B784 CDB<;BL?B A(4)KFB <; DS84 6BA 6OIB8SM99.  
 

1 .2,3   2. 1,2   3 .3.4   4. 1,3 

 

20.� >4>B= EFDBK>9 6B 6E9I E?B64I C<L9FES  -!!- ? 

 

1.7BEF<..4S >B@A4F4, @BM9..4S 8BDB74, 64D9..O9 B6BM< 

2.@BL9..<>, ;4:4D9..O= >4D4EP, DG@S..O= RABL4 
3.FDG:9..<>., 7DG:9..O= ><DC<KB@, 69FD9..O= 89AP 
4. B5D4;B64..O= K9?B69>, CDB<;6989..O= A4 E69F,  >GC?9..O= FB64D 
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�0@80=BO: 

Variant I. 

I. Read and translate the text. 

   E.Rutherford. 

1. The well-known English atomic scientist Rutherford, the discoverer of the atomic nucleus came 

to his laboratory late in the evening. 2. One of his pupils was still busy with the instruments. 

3."What are you doing here so late?" Rutherford asked the young scientist. 4."I am working," came 

the proud answer. 5. "And what do you do by day?" 6. "I work of course." 7. "And do you work 

early in the morning too?" 8. <Yes, professor, I work early in the morning too,= the pupil answered 
proudly. 9. Rutherford looked at him and asked:- 10."And when do you think?" 

II.Answer the questions to the text: 

1. What was Rutherford?  

2. Where did he come one evening? 

3. Whom did he see in the laboratory? 

III. Find the numbers of sentences in: 

1. The Present Indefinite Tense; 

2. The Present Continuous Tense; 

3. The Past Indefinite Tense; 

IV. Underline the word-building elements and translate the words: proudly, discoverer, 

scientist. 

 

Variant II 

I. Read and translate the text. 

   I.V.Kurchatov. 

1. A prominent Russian physicist Igor Vasilievich Kurchatov was born in 1903. 2. At an early age 

he went to study physics and mathematics at the University. 3. He graduated from the University 

in 1923. 4. In 1925 Kurchatov began to work at the Physical Engineering Institute in Leningrad 

where he achieved great results in the research of dielectrics. 5. Then Kurchatov began an 

experimental work studying a new class of materials. 6. Later he investigated the physics of 

nucleus of the atom. 7. Kurchatov was a fighter for peace. 8. He said: <I am happy that I was born 
in Russia and devoted my life to nuclear physics=. 9. <I know that our people and our government 
will use the achievements of this science only for the good of mankind." 

II. Answer the questions to the text: 

1.What was Kurchatov? 

2.When did Kurchatov begin to work in Leningrad? 

3.What did he devote his life to? 

 

III. Find the numbers of sentences in: 

1. The Simple Present Tense; 

2. The Simple Past Tense; 

3. The Simple Future Tense. 

IV. Underline the word-building elements and translate the words: 
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physicist, experimental, achievement. 

 

VARIANT III 

 A.M.Butlerov 

1. A great Russian chemist Alexei Mikhailovich Butlerov was born in Chistopol in l 828. 2. 

Mendeleyev said about him: 3. <He is one of the most famous among Russian scientists.= 4. He is 
developing his school of chemistry there. 5. His ideas do not repeat the ideas of his predecessors. 

(�@54H5AB25==8:8) 6. Butlerov's theory of chemical structure became the foundation of modern 
organic chemistry. 7. In 1864-1866 Butlerov published his classical work "Introduction to Organic 

Chemistry." 8. He died in 1886. 

II. Answer the questions to the text: 

1. What was Butlerov? 

2. Why was Butlerov's theory of chemical structure important? 

3. When did Butlerov publish his classical work? 

III. Find the numbers of the sentences in: 

1. The Present Indefinite Tense. 

2. The Present Continuous Tense; 

3. The Past Indefinite Tense; 

IV.Underline the word-building elements and translate the words: chemical structure, 

foundation, and introduction. 

 

VARIANT IV 

I. Read and translate the text. 

 H.Cavendish. 

1. Henry Cavendish was born 1731 and died in 1810. 2. He was an English nobleman who did 

scientific experiments as a hobby. 3. In 1781 he made the important discovery that 4. Water is 

not an element but a compound of the gases. 5. Now we call these gases hydrogen and oxygen. 

6. He described his experiments to the Royal Society m 1785. 7. His method was new. 8. He 

showed that if electric sparks are passed through a mixture of hydrogen and oxygen 9. The two  

gases will combine explosively and form water. 10. This was a dangerous experiment. 11. 

Cavendish did his experiment safely; 12. He wisely used a strong brass container for the gases. 

If electric sparks are passed- 5A;8 ?@>?CAB8BP Q;5:B@8G5A:85 8A:@O; 
Explosively- A> 27@O2><; 
II. Answer the questions to the text: 

1. What was Henry Cavendish? 

2. When and where did Cavendish live? 

3. What did Cavendish discover? 

III. Find numbers of the sentences in: 

1. The Simple Present Tense; 

2. The Simple Past Tense; 

3. The Simple Future Tense. 

IV. Underline the word-building elements and translate the words: scientific, safely, 

dangerous. 

 

 

 

2.4. �D9@я A0 CB87BFB6>G < 6OCB?A9A<9 
CB87BFB6>а  5 @иA.;  
6ыCB?A9Aи9 45 @иA.; 
BфBD@?9Aи9 и E8ача 10  @иA.; 
6E97B 60 @иA. 
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2.5.  �@8B5@88 >F5=:8 

«BF?иGAB» - 70 2O?>;=5=85 5 7040=89 >F5=:0 - 5 (100%).   

 «хBDBHB» - 70 2O?>;=5=85 3 7040=89 >F5=:0 - 4 (80%).   

 «G8B6?9F6BDиF9?ьAB» - 70 2O?>;=5=85 2 7040=89 >F5=:0 - 3 (70%).  

 «A9G8B6?9F6BDиF9?ьAB» - 70 2O?>;=5=85 ?5@52>40 A ?>3@5H=>ABS<8 157 2,3,4 7040=89 
>F5=:0 - 2  ( 50%).   
 



2 

 

 

 �!�%&�$%&�" !�'�� � �/%,��" "�$��"��!�/  
$"%%��%�"� (���$�*�� 

D545@0;L=>5 3>AC40@AB25==>5 02B>=><=>5 >1@07>20B5;L=>5 CG@5645=85  
2KAH53> >1@07>20=8O  

«%�!�&-#�&�$�'$�%��� �"%'��$%&��!!/� '!���$%�&�&  
�1$"�"% �+�%�"�" #$��"$"%&$"�!�/» 

 

(0:C;LB5B A@54=53> ?@>D5AA8>=0;L=>3> >1@07>20=8O 
 

 

 

 
 

 

 

 

 

 

�B@C?9>F 
BF9ABGAыE ED98EF6  

CB CD98@9FG 
 

"'#.04 « 0F9@0Fи>0» 
 

  >1@07>20B5;L=>9 ?@>3@0<<K A@54=53> ?@>D5AA8>=0;L=>3> >1@07>20=8O 

 ("# %#")  

?> A?5F80;L=>AB8   

27.02.07 «'CD06?9Aи9 >0G9EF6B@ CDB8G>Fии, CDBF9EEB6 и GE?G7 (CB 
BFD0E?я@)» 

  

 

 

 

 

%0=:B-#5B5@1C@3 2020 
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1. "�ЩИ� #"�"��!И/ 

"F5=>G=K5 A@54AB20  ?@54=07=0G5=K 4;O 8 >F5=:8 >1@07>20B5;L=KE 4>AB865=89 

>1CG0NI8EAO, >A2>82H8E ?@>3@0<<C CG51=>3> ?@54<5B0     "'#.04  « 0B5<0B8:0». 

"F5=>G=K5 A@54AB20 2:;NG0NB <0B5@80;K 4;O ?@>2545=8O   ?@><56CB>G=>9 0BB5AB0F88 2 

D>@<5   48DD5@5=F8@>20==>3> 70G5B0 2 1 A5<5AB@5, M:70<5=0 2> 2 A5<5AB@5. 

"F5=>G=K5 A@54AB20 @07@01>B0=K =0 >A=>20=88 ?>;>65=89: >1@07>20B5;L=>9 ?@>3@0<<K 

A@54=53> ?@>D5AA8>=0;L=>3> >1@07>20=8O ?>  A?5F80;L=>AB8 %#" 27.02.07 «'?@02;5=85 

:0G5AB2>< ?@>4C:F88, ?@>F5AA>2 8 CA;C3 (?> >B@0A;O<)»,  ?@>3@0<<K CG51=>3> ?@54<5B0    

"'#.04 « 0B5<0B8:0» ?> C:070==>9 A?5F80;L=>AB8. 

 

2.  #$" ��'&"'!�/ �&&�%&�&И/  

2.1 � E>45 ?@><56CB>G=>9 0BB5AB0F88 2K?>;=O5BAO >F5=:0 CA2>5==KE 7=0=89, >A2>5==KE  

C<5=89 8 D>@<8@>20=8O >1I8E 8 ?@>D5AA8>=0;L=KE :><?5B5=F89 : 

&01;8F0 1 – #@><56CB>G=0O 0BB5AB0F8O 

 (>@<C;8@>2:0 

�=0=8O %D>@<8@>20==>ABL ?@54AB02;5=89 > <0B5<0B8:5 :0: G0AB8 <8@>2>9 
:C;LBC@K 8 > <5AB5 <0B5<0B8:8 2 A>2@5<5==>9 F828;870F88, > A?>A>10E 
>?8A0=8O =0 <0B5<0B8G5A:>< O7K:5 O2;5=89 @50;L=>3> <8@0; 
 

%D>@<8@>20==>ABL ?@54AB02;5=89 > <0B5<0B8:5 :0: C=825@A0;L=>< O7K:5 
=0C:8, A@54AB25 <>45;8@>20=8O O2;5=89 8 ?@>F5AA>2, 845OE 8 <5B>40E 
<0B5<0B8:8; 

П>=8<0=85 7=0G8<>AB8 <0B5<0B8:8 4;O =0CG=>-B5E=8G5A:>3> ?@>3@5AA0, 
AD>@<8@>20==>ABL >B=>H5=8O : <0B5<0B8:5 :0: : G0AB8 >1I5G5;>25G5A:>9 
:C;LBC@K G5@57 7=0:><AB2> A 8AB>@859 @0728B8O <0B5<0B8:8, M2>;NF859 
<0B5<0B8G5A:8E 8459; 

%D>@<8@>20==>ABL ?@54AB02;5=89 >1 >A=>2=KE ?>=OB8OE <0B5<0B8G5A:>3> 
0=0;870 8 8E A2>9AB20E, 2;045=85 C<5=85< E0@0:B5@87>20BL ?>2545=85 
DC=:F89, 8A?>;L7>20=85 ?>;CG5==KE 7=0=89 4;O >?8A0=8O 8 0=0;870 
@50;L=KE 7028A8<>AB59; 

'<5=8O �;045=85 <5B>40<8 4>:070B5;LAB2 8 0;3>@8B<>2 @5H5=8O; C<5=85 8E 
?@8<5=OBL, ?@>2>48BL 4>:070B5;L=K5 @0AAC645=8O 2 E>45 @5H5=8O 7040G; 
 

О2;045=85 <0B5<0B8G5A:8<8 7=0=8O<8 8 C<5=8O<8, =5>1E>48<K<8 2 
?>2A54=52=>9 687=8, 4;O >A2>5=8O A<56=KE 5AB5AB25==>=0CG=KE 
48AF8?;8= 8 48AF8?;8= ?@>D5AA8>=0;L=>3> F8:;0, 4;O ?>;CG5=8O 
>1@07>20=8O 2 >1;0ABOE, =5 B@51CNI8E C3;C1;5==>9 <0B5<0B8G5A:>9 
?>43>B>2:8; 

�>B>2=>ABL 8 A?>A>1=>ABL : >1@07>20=8N, 2 B>< G8A;5 A0<>>1@07>20=8N, =0 
?@>BO65=88 2A59 687=8; A>7=0B5;L=>5 >B=>H5=85 : =5?@5@K2=><C 
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>1@07>20=8N :0: CA;>28N CA?5H=>9 ?@>D5AA8>=0;L=>9 8 >1I5AB25==>9 
45OB5;L=>AB8; 

�>B>2=>ABL 8 A?>A>1=>ABL : A0<>AB>OB5;L=>9 B2>@G5A:>9 8 >B25BAB25==>9 
45OB5;L=>AB8; 

�>B>2=>ABL : :>;;5:B82=>9 @01>B5, A>B@C4=8G5AB2C A> A25@AB=8:0<8 2 
>1@07>20B5;L=>9, >1I5AB25==> ?>;57=>9, CG51=>-8AA;54>20B5;LA:>9, 
?@>5:B=>9 8 4@C38E 2840E 45OB5;L=>AB8; 

"B=>H5=85 : ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 :0: 2>7<>6=>AB8 CG0AB8O 2 
@5H5=88 ;8G=KE, >1I5AB25==KE, 3>AC40@AB25==KE, >1I5=0F8>=0;L=KE 
?@>1;5<; 

'<5=85 A0<>AB>OB5;L=> >?@545;OBL F5;8 45OB5;L=>AB8 8 A>AB02;OBL ?;0=K 
45OB5;L=>AB8; A0<>AB>OB5;L=> >ACI5AB2;OBL, :>=B@>;8@>20BL 8 
:>@@5:B8@>20BL 45OB5;L=>ABL; 8A?>;L7>20BL 2A5 2>7<>6=K5 @5AC@AK 4;O 
4>AB865=8O ?>AB02;5==KE F5;59 8 @50;870F88 ?;0=>2 45OB5;L=>AB8; 
2K18@0BL CA?5H=K5 AB@0B5388 2 @07;8G=KE A8BC0F8OE; 

'<5=85 ?@>4C:B82=> >1I0BLAO 8 2708<>459AB2>20BL 2 ?@>F5AA5 A>2<5AB=>9 
45OB5;L=>AB8, CG8BK20BL ?>78F88 4@C38E CG0AB=8:>2 45OB5;L=>AB8, 
MDD5:B82=> @07@5H0BL :>=D;8:BK; 

�>B>2=>ABL 8 A?>A>1=>ABL : A0<>AB>OB5;L=>9 8=D>@<0F8>==>-
?>7=020B5;L=>9 45OB5;L=>AB8, 2:;NG0O C<5=85 >@85=B8@>20BLAO 2 
@07;8G=KE 8AB>G=8:0E 8=D>@<0F88, :@8B8G5A:8 >F5=820BL 8 
8=B5@?@5B8@>20BL 8=D>@<0F8N, ?>;CG05<CN 87 @07;8G=KE 8AB>G=8:>2; 

�;045=85 O7K:>2K<8 A@54AB20<8: C<5=85 OA=>, ;>38G=> 8 B>G=> 87;030BL 
A2>N B>G:C 7@5=8O, 8A?>;L7>20BL 045:20B=K5 O7K:>2K5 A@54AB20; 

�;045=85 =02K:0<8 ?>7=020B5;L=>9 @5D;5:A88 :0: >A>7=0=8O 
A>25@H05<KE 459AB289 8 <KA;8B5;L=KE ?@>F5AA>2, 8E @57C;LB0B>2 8 
>A=>20=89, 3@0=8F A2>53> 7=0=8O 8 =57=0=8O, =>2KE ?>7=020B5;L=KE 7040G 
8 A@54AB2 4;O 8E 4>AB865=8O; 

�;045=85 =02K:0<8 8A?>;L7>20=8O 3>B>2KE :><?LNB5@=KE ?@>3@0<< ?@8 
@5H5=88 7040G. 

 

 

 

2.2  'A;>28O 0BB5AB0F88  

'A;>28O  ?>;CG5=8O ?>;>68B5;L=>9 >F5=:8 =0 ?@><56CB>G=>9 0BB5AB0F88. 

2.2.1   1 A5<5AB@: 2K?>;=5=85 2A5E ?@0:B8G5A:8E @01>B, ?@54CA<>B@5==KE @01>G59 

?@>3@0<<>9 48AF8?;8=K. 

2.2.2    2 A5<5AB@: A40G0 M:70<5=0 A >F5=:>9 =5 =865 «3» 

 

2.3 �@8B5@88 >F5=:8  
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2.3.1    1 A5<5AB@:   

«>B;8G=>» - A@54=55  0@8D<5B8G5A:>5  >F5=>: 70 2K?>;=5=85 ?@0:B8G5A:8E @01>B =5 =865 

«4,8». 

«E>@>H>» - A@54=55 0@8D<5B8G5A:>5 >F5=>: 70 2K?>;=5=85 ?@0:B8G5A:8E @01>B =5 =865 

«3,8». 

«C4>2;5B2>@8B5;L=>» -  A@54=55 0@8D<5B8G5A:>5 >F5=>: 70 2K?>;=5=85 ?@0:B8G5A:8E 

@01>B =5 =865 «3». 

«=5C4>2;5B2>@8B5;L=>» - =5 2K?>;=5= 25AL ?5@5G5=L ?@0:B8G5A:8E @01>B. 

 

2.3.2       2 A5<5AB@ 

«>B;8G=>» - ABC45=B 45<>=AB@8@C5B 7=0=85, ?>=8<0=85 8 3;C18=C CA2>5=8O 2A53> 
?@>3@0<<=>3> <0B5@80;0, 2>?@>AK @0A:@KBK ?>;=>, 87;>65=85 <0B5@80;0 ;>38G=>, 2K2>4K 
0@3C<5=B8@>20=K, >BACBAB285 <0B5<0B8G5A:8E >H81>: ?@8 2>A?@>872545=88 87CG5==>3> 
<0B5@80;0, ?@028;L=>5 >D>@<;5=85 ?8AL<5==>9 @01>BK. %BC45=B  8<55B  «>B;8G=K5» 8 
«E>@>H85» >F5=:8 ?> 2A5< :>=B@>;L=K< 7040=8O<, 2K?>;=5==K< 2 B5G5=85 A5<5AB@0. 

«E>@>H>» - ABC45=B 405B >B25B, C4>2;5B2>@ONI89 B5< 65 B@51>20=8O<, GB> 8 4;O >F5=:8 
«>B;8G=>», => 4>?CA:05B =57=0G8B5;L=K5 >H81:8 ?@8:  2>A?@>872545=88 87CG5==>3> 
<0B5@80;0, >D>@<;5=88 ?8AL<5==>9 @01>BK. %BC45=B 8<55B ?>;>68B5;L=K5 >F5=:8 ?> 2A5< 
:>=B@>;L=K< 7040=8O<, 2K?>;=5==K< 2 B5G5=85 A5<5AB@0. 

«C4>2;5B2>@8B5;L=>» - ABC45=B 45<>=AB@8@C5B  =5 A>2A5< B25@4>5 2;045=85 ?@>3@0<<=K< 
<0B5@80;><: >1=0@C68205B =57=0=85 =5:>B>@KE B5<, 8A?KBK205B 70B@C4=5=8O ?@8 @5H5=88 
=5:>B>@KE  7040G, 4>?CA:05B >H81:8 ?@8 2>A?@>872545=88 87CG5==>3> <0B5@80;0. %BC45=B 
=5 8<55B ?>;>68B5;L=KE >F5=>: ?> =5:>B>@K<   :>=B@>;L=K< @01>B0<  B5:CI53> A5<5AB@0. 

«=5C4>2;5B2>@8B5;L=>» - ABC45=B 45<>=AB@8@C5B A5@L57=K5 ?@>15;K 2 7=0=88  CG51=>3> 
<0B5@80;0, 8A?KBK205B 70B@C4=5=8O ?@8 @5H5=88 1>;LH8=AB20  7040G, 4>?CA:05B 3@C1K5 
>H81:8 ?@8 2>A?@>872545=88 87CG5==>3> <0B5@80;0 (=57=0=85 >?@545;5=8O >A=>2=KE 
?>=OB89, 70:>=>2, ?@028;, >A=>2=KE ?>;>65=89 B5>@88, =57=0=85 D>@<C;). %BC45=B =5 
8<55B ?>;>68B5;L=KE >F5=>: ?> 1>;LH8=AB2C    :>=B@>;L=KE @01>B  B5:CI53> A5<5AB@0.
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1:70<5=0F8>==K5 <0B5@80;K ?@54AB02;5=K 2 #@8;>65=88 �. 

 

 

3.  &��'Щ�/ �&&�%&�&И/1 

 (>@<C;8@>2:0 (>@<K 8 
<5B>4K 
:>=B@>;O 8 
>F5=:82 

�=0=8O %D>@<8@>20==>ABL ?@54AB02;5=89 > <0B5<0B8G5A:8E 
?>=OB8OE :0: > 206=59H8E <0B5<0B8G5A:8E <>45;OE, 
?>72>;ONI8E >?8AK20BL 8 87CG0BL @07=K5 ?@>F5AAK 8 
O2;5=8O; ?>=8<0=85 2>7<>6=>AB8 0:A8><0B8G5A:>3> 
?>AB@>5=8O <0B5<0B8G5A:8E B5>@89; 

#$1-#$5  

 %D>@<8@>20==>ABL ?@54AB02;5=89 > ?@>F5AA0E 8 O2;5=8OE, 
8<5NI8E 25@>OB=>AB=K9 E0@0:B5@, AB0B8AB8G5A:8E 
70:>=><5@=>ABOE 2 @50;L=>< <8@5, >A=>2=KE ?>=OB8OE 
M;5<5=B0@=>9 B5>@88 25@>OB=>AB59; C<5=89 =0E>48BL 8 
>F5=820BL 25@>OB=>AB8 =0ABC?;5=8O A>1KB89 2 ?@>AB59H8E 
?@0:B8G5A:8E A8BC0F8OE 8 >A=>2=K5 E0@0:B5@8AB8:8 
A;CG09=KE 25;8G8=. 

:>=B@>;L=K5 
2>?@>AK 

'<5=8O �;045=85 AB0=40@B=K<8 ?@85<0<8 @5H5=8O @0F8>=0;L=KE 8 
8@@0F8>=0;L=KE, ?>:070B5;L=KE, AB5?5==KE, 
B@83>=><5B@8G5A:8E C@02=5=89 8 =5@025=AB2, 8E A8AB5<; 
8A?>;L7>20=85 3>B>2KE :><?LNB5@=KE ?@>3@0<<, 2 B>< G8A;5 
4;O ?>8A:0 ?CB8 @5H5=8O 8 8;;NAB@0F88 @5H5=8O C@02=5=89 
8 =5@025=AB2; 

#$3-#$5 

 $0728B85 ;>38G5A:>3> <KH;5=8O, ?@>AB@0=AB25==>3> 
2>>1@065=8O, 0;3>@8B<8G5A:>9 :C;LBC@K, :@8B8G=>AB8 
<KH;5=8O =0 C@>2=5, =5>1E>48<>< 4;O 1C4CI59 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8, 4;O ?@>4>;65=8O 
>1@07>20=8O 8 A0<>>1@07>20=8O; 

?8AL<5==K9 
>?@>A 

 *5;5CAB@5<;5==>ABL 2 ?>8A:0E 8 ?@8=OB88 @5H5=89, 
A>>1@078B5;L=>ABL 8 8=BC8F8O, @0728B>ABL ?@>AB@0=AB25==KE 
?@54AB02;5=89; A?>A>1=>ABL 2>A?@8=8<0BL :@0A>BC 8 
30@<>=8N <8@0; 

?8AL<5==K9 
>?@>A 
B5AB8@>20=85 

 �;045=85 >A=>2=K<8 ?>=OB8O<8 > ?;>A:8E 8 
?@>AB@0=AB25==KE 35><5B@8G5A:8E D83C@0E, 8E >A=>2=KE 
A2>9AB20E; AD>@<8@>20==>ABL C<5=8O @0A?>7=020BL 
35><5B@8G5A:85 D83C@K =0 G5@B560E, <>45;OE 8 2 @50;L=>< 
<8@5; ?@8<5=5=85 87CG5==KE A2>9AB2 35><5B@8G5A:8E D83C@ 

?8AL<5==K9 
>?@>A 
B5AB8@>20=85 

                                                                 

1 $0745; 3 70?>;=O5BAO B>;L:> 2 B>< A;CG05, 5A;8 2> 2@5<O ?@><56CB>G=>9 0BB5AB0F88 <>3CB 1KBL ?@>25@5=K 
=5 2A5 7=0=8O, C<5=8O 8 "�, #�. � B01;8FC 2?8A0BL B5 7=0=8O, C<5=8O, "�, #�, :>B>@K5 ?@>25@ONBAO 
&"�0�" 2 ?@>F5AA5 B5:CI59 0BB5AB0F88. 
2 %<. ?@8<5@=K5 D>@<C;8@>2:8 2 #@8;>65=88 � 
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8 D>@<C; 4;O @5H5=8O 35><5B@8G5A:8E 7040G 8 7040G A 
?@0:B8G5A:8< A>45@60=85<; 

 �;045=85 =02K:0<8 ?>7=020B5;L=>9, CG51=>-  
8AA;54>20B5;LA:>9 8 ?@>5:B=>9 45OB5;L=>AB8, =02K:0<8 
@07@5H5=8O ?@>1;5<; A?>A>1=>ABL 8 3>B>2=>ABL : 
A0<>AB>OB5;L=><C ?>8A:C <5B>4>2 @5H5=8O ?@0:B8G5A:8E 
7040G, ?@8<5=5=8N @07;8G=KE <5B>4>2 ?>7=0=8O. 

#$1-#$5 

&01;8F0 2 – &5:CI0O 0BB5AB0F8O 

 

 0B5@80;K 4;O ?@>25@:8 7=0=89, :@8B5@88 >F5=:8 ?@54AB02;5=K 2 #@8;>65=88 �.3 

 

#@8;>65=85 � 

#@0:B8G5A:0O @01>B0 №1 

 

1. '?@>AB8BL 8 2KG8A;8BL:  ø ùø ù ø ùø ù
4

3
1,3142 ý aaaaa

 

2. '?@>AB8BL 2K@065=85:
caca

c

a

ca


÷
ø
ö

÷
ø
ö




 1
:

2  

3. �040G0. �5;57=>4>@>6=K9 18;5B 4;O 27@>A;>3> AB>8B 220 @C1;59. %B>8<>ABL 18;5B0 4;O 
 H:>;L=8:0 A>AB02;O5B 50% >B AB>8<>AB8 18;5B0 4;O 27@>A;>3>. �@C??0 A>AB>8B 87 16 
 H:>;L=8:>2 8 3 27@>A;KE.  %:>;L:>  AB>OB 18;5BK =0 2AN 3@C??C?  

4. �KG8A;8BL: 2
1

0

5

2
3



÷
÷
ø

ö
÷
÷
ø

ö
÷
ø
ö

÷
ø
ö

 

5. !09B8 7=0G5=85 2K@065=8O: 51,62 ý x?@<x  

6. �K?>;=8BL 459AB28O: 
7

25




a

aa  

7. '?@>AB8BL 2K@065=85: 33 : aaa   

8. �KG8A;8BL: 
÷
ø
ö

÷
ø
ö 

4

1

4

3
1

7

1

7

1
5

 

9. �K?>;=8BL 459AB28O: 3

35

2
÷
ø
ö

÷
ø
ö 

b  

10. �040G0. �0AA59= 8<55B D>@<C ?@O<>C3>;L=>3> ?0@0;;5;5?8?540, 4;8=0 :>B>@>3> 
@02=0 50 <, H8@8=0 25 < 8 3;C18=0 4 <. %:>;L:> ?;8B ?@O<>C3>;L=>9 D>@<K @07<5@>< 80 
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@0745;0 « 5E0=8:0», : B5AB8@>20=8N 4>?CA:0NBAO 2A5 >1CG0NI85AO. #@>AB>9 B5AB 

(?@54?>;0305BAO B>;L:> >48= ?@028;L=K9 >B25B 2 :064>< 2>?@>A5) 70:@KB>3> B8?0 A>AB>8B 

87 10 2>?@>A>2, ?> 4 20@80=B0 >B25B0 2 :064><.    

4.2.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 
�=AB@C:F8O ?> 2K?>;=5=8N @01>BK 

#@8 2K?>;=5=88 B5AB0 2K18@05BAO ?@028;L=K9 20@80=B >B25B0 8 2?8AK205BAO 2 ;8AB 4;O 

>B25B0. 

�0@80=BK 7040=89: 

 

 

20@80=B 1 
 

1. %@548 ?5@5G8A;5==KE =865 D878G5A:8E 25;8G8= :0:0O 25;8G8=0 A:0;O@=0O? 
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�. #CBL. 
�. %:>@>ABL. 
�. #5@5<5I5=85. 
�. 'A:>@5=85. 
 

2. �48=8F59 87<5@5=8O :0:>9 D878G5A:>9 25;8G8=K O2;O5BAO =LNB>=? 
�. %8;K. 
�. 0AAK. 
�. >I=>AB8. 
�.$01>BK. 
 

3.!0 =0:;>==>9 ?;>A:>AB8 =5?>4286=> ;568B 1@CA>:. %25@EC =0 =53> =04028;8 2 
=0?@02;5=88, ?5@?5=48:C;O@=>< =0:;>==>9 ?;>A:>AB8. �0: 87<5=8BAO 2 @57C;LB0B5 MB>3> 
A8;0 B@5=8O? 
�.'25;8G8BAO. 
�.'<5=LH8BAO. 
�.!5 87<5=8BAO. 
�.%8;0 B@5=8O @02=0 =C;N. 
 

4.�0: =07K205BAO 42865=85, ?@8 :>B>@>< B@05:B>@8O 42865=8O B5;0 ?>2B>@O5BAO G5@57 
>48=0:>2K5 ?@><56CB:8 2@5<5=8? 
�.#>ABC?0B5;L=>5. 
�.$02=><5@=>5. 
�.%2>1>4=>5 ?045=85. 
�. 5E0=8G5A:85 :>;510=8O. 
 

5.�0=K 420 25:B>@0 0³ 8 b³. �0:>9 87 25:B>@>2 =0 @8AC=:5 O2;O5BAO AC<<>9 MB8E 
25:B>@>2? 
 

�. &>;L:> A³ 

�. &>;L:> d³ 

�. &>;L:> f³ 

�. &>;L:> e³ 8 f³ 

 

6. �B> >B:@K; 70:>= 8=5@F88? 
 

�. �@8AB>B5;L. 
�.  .�. �><>=>A>2. 
�. �. �0;8;59. 
�. �. !LNB>= 
 

7. �ёAB:>ABL >4=>9 ?@C68=K k. �0:>20 6ёAB:>ABL A8AB5<K 87 42CE B0:8E ?@C68=, 
A>548=ё==KE ?>A;54>20B5;L=>? 
 

�. k. 



9 

 

�. 2k 
�. k/2 
�. k/4 
 

8. � C@02=5=88 30@<>=8G5A:>3> :>;510=8O x=F cos (ωt+φ0) 25;8G8=0, AB>OI0O ?>4 7=0:>< 
:>A8=CA0, =07K205BAO: 
 

�. (07>9. 
�. !0G0;L=>9 D07>9. 
�. %<5I5=85< >B ?>;>65=8O @02=>25A8O. 
�. *8:;8G5A:>9 G0AB>B 
 

9.  �>340 <K 3>2>@8<, GB> A<5=0 4=O 8 =>G8 =0 �5<;5 >1JOA=O5BAO 2@0I5=85< �5<;8 
2>:@C3 A2>59 >A8, B> <K 8<55< 2 284C A8AB5<C >BAGёB0, A2O70==CN A: 
�. �5<;ё9. 
�. %>;=F5<. 
�. #;0=5B0<8. 
�. �N1K< B5;><. 
 

10.&5;> 42865BAO ?@O<>;8=59=> A ?>AB>O==>9 A:>@>ABLN. �0:>5 CB25@645=85 > 
@02=>459AB2CNI59 2A5E A8;, ?@8;>65==KE : =5<C, ?@028;L=>? 
�. !5 @02=0 =C;N, ?>AB>O==0 ?> <>4C;N 8 =0?@02;5=8N. 
�. !5 @02=0 =C;N, ?>AB>O==0 ?> =0?@02;5=8N, => =5 ?> <>4C;N. 
�. !5 @02=0 =C;N, ?>AB>O==0 ?> <>4C;N, => =5 ?> =0?@02;5=8N. 
�. $02=0 =C;N. 
 

 

20@80=B 2 
1. �=CB@8 1>;LH>3> H0@0 ?><5Iё= <0;5=L:89 H0@8:. �>;LH>9 H0@ 1K; 1@>H5= 
25@B8:0;L=> 225@E 8 70B5< C?0; =0 75<;N. �K;> ;8 2> 2@5<O ?>;ёB0 H0@0 2=CB@8 =53> 
A>AB>O=85 =525A><>AB8, ?@8 :>B>@>< A8;0 402;5=8O <0;5=L:>3> H0@0 =0 2=CB@5==NN 
AB5=:C 1>;LH>3> H0@0 1K;0 @02=0 =C;N? %>?@>B82;5=85< 2>74CE0 ?@5=51@5GL. 
�) !5 1K;>. 
�) �K;> B>;L:> 2> 2@5<O ?>4Jё<0. 
�) �K;> B>;L:> 2> 2@5<O ?045=8O. 
�) �K;> 2 B5G5=85 2A53> 2@5<5=8 ?>;ёB0 H0@0. 
 

2. �0:>3> B8?0 <5E0=8G5A:85 2>;=K <>3CB @0A?@>AB@0=OBLAO 2 2>74CE5 8 75<=>9 :>@5? 
�) � 2>74CE5 B>;L:> ?@>4>;L=K5, 2 75<=>9 :>@5 ?@>4>;L=K5 8 ?>?5@5G=K5. 
�) � 2>74CE5 8 75<=>9 :>@5 B>;L:> ?@>4>;L=K5 2>;=K. 
�) � 2>74CE5 8 75<=>9 :>@5 B>;L:> ?>?5@5G=K5. 
�) � 2>74CE5 8 75<=>9 :>@5 8 ?@>4>;L=K5, 8 ?>?5@5G=K5. 
3. �7<5=5=85 ?>;>65=8O B5;0 2 ?@>AB@0=AB25 >B=>A8B5;L=> 4@C38E B5; -MB> 
�) B@05:B>@8O 
�) <5E0=8G5A:>5 42865=85 
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�) ?CBL 
�) ?5@5<5I5=85 
4. �028A8<>ABL @048CA-25:B>@0 8;8 :>>@48=0B >B 2@5<5=8-MB> 
�) 70:>= 42865=8O 
�) 70:>= "<0 
�) 70:>= !LNB>=0 
�) 70:>= ,0@;O 
5.%8;0, A :>B>@>9 B5;> 459AB2C5B =0 >?>@C 8;8 ?>425A -MB> 
�) 25A B5;0 
�) A8;0 B@5=8O 
�) A8;0 B>:0 
�) <0AA0 B5;0 
6.�@0D8: @02=><5@=>3> ?@O<>;8=59=>3> 42865=8O -MB> 
�) ?0@01>;0 
�) A8=CA>840 
�) ?@O<0O ;8=8O 
�) 38?5@1>;0 
7.�0:>9 ?0@0<5B@ 87<5@O5BAO 2 @04\A5: 
�) A@54=OO A:>@>ABL 
�) C3;>20O A:>@>ABL 
�) :@C3>20O A:>@>ABL 
�) CA:>@5=85 
8.  8=8<0;L=K9 8=B5@20; 2@5<5=8, G5@57 :>B>@K9 42865=85 ?>2B>@O5BAO - MB> 
�) ?5@8>4 
�) G0AB>B0 
�) A8;0 B>:0 
�) A:>@>ABL 
9.�5:B>@, ?@>254ё==K9 87 =0G0;L=>3> ?>;>65=8O B5;0 2 :>=5G=>5 - MB> 
�) ?5@5<5I5=85 
�) 87>B5@<0 
�) B@05:B>@8O 
�) @048CA-25:B>@ 
10. �>340 A>2?040NB ?CBL 8 ?5@5<5I5=85? 
�) ?@8 @02=><5@=>< 42865=88 

�) ?@8 ?@O<>;8=59=>< 42865=88 

�) ?@8 @02=>CA:>@5==>< 42865=88 

�) ?@8 @02=>70<54;5==>< 42865=88 

 

 

 

 

4.2.3. �@8B5@88 >F5=:8 

«"B;8G=>» - 9-10 ?@028;L=KE >B25B>2  

«)>@>H>» - 7-8 ?@028;L=KE >B25B>2  
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«'4>2;5B2>@8B5;L=>» - 5-6 ?@028;L=KE >B25B>2  

«!5C4>2;5B2>@8B5;L=>» - <5=55 5 ?@028;L=KE >B25B>2. 

 

4.3.   �"%   4;я B5:Cщ53> :>=B@>;я ?> @0745;C «"A=>2O <>;5:C;я@=>9 D878:8 8 
B5@<>48=0<8:8»    

#@>872>48BAO >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<KE: 

 '3$5H0BL D878G5A:85 7040G8 

'4 #>;L7>20BLAO  564C=0@>4=>9 A8AB5<>9 548=8F 8 >ACI5AB2;OBL ?5@52>4 548=8F 

 '7�;045BL >A=>2>?>;030NI8<8 D878G5A:8<8 ?>=OB8O<8, 70:>=><5@=>ABO<8, 70:>=0<8 8 

B5>@8O<8; C25@5==> ?>;L7>20BLAO D878G5A:>9 B5@<8=>;>3859 8 A8<2>;8:>9 

D878G5A:8E 25;8G8= 

�1 "A=>2K B5>@88 :C@A0 D878:8 

�3 (878G5A:89 A<KA; C=825@A0;L=KE D878G5A:8E :>=AB0=B 8 D878G5A:8E 25;8G8=, 

>A=>2=K5 D>@<C;K 

�5 "A=>2=K5 D878G5A:85 70:>=K 8 B5>@88 

�7#@54AB02;OBL @>;L 8 <5AB> D878:8 2 A>2@5<5==>9 =0CG=>9 :0@B8=5 <8@0; ?>=8<0BL 

D878G5A:CN ACI=>ABL =01;N405<KE 2> 2A5;5==>9 O2;5=89; ?>=8<0BL @>;L D878:8 2 

D>@<8@>20=88 :@C3>7>@0 8 DC=:F8>=0;L=>9 3@0<>B=>AB8 G5;>25:0 4;O @5H5=8O 

?@0:B8G5A:8E 7040G 

�8�0: AD>@<8@>20BL A>1AB25==CN ?>78F8N ?> >B=>H5=8N : D878G5A:>9 8=D>@<0F88 

?>;CG05<>9 87 @07=KE 8AB>G=8:>2 

 

   4.3.1.  'A;>28я 0BB5AB0F88  

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 B5AB8@>20=8O ?> 7025@H5=8N >A2>5=8O CG51=>3> <0B5@80;0 

@0745;0 «"A=>2K <>;5:C;O@=>9 D878:8 8 B5@<>48=0<8:8», : B5AB8@>20=8N 4>?CA:0NBAO 

2A5 >1CG0NI85AO. #@>AB>9 B5AB (?@54?>;0305BAO B>;L:> >48= ?@028;L=K9 >B25B 2 :064>< 

2>?@>A5) 70:@KB>3> B8?0 A>AB>8B 87 10 2>?@>A>2, ?> 4 20@80=B0 >B25B0 2 :064><.    

 

 

 

4.3.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK 

#@8 2K?>;=5=88 B5AB0 2K18@05BAO ?@028;L=K9 20@80=B >B25B0 8 2?8AK205BAO 2 ;8AB 4;O 

>B25B0. 

�0@80=BK 7040=89: 
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20@80=B 1. 
 

1. %>AC4 A 2>4>9 8<55B D>@<C B@ёE3@0==>9 ?@87<K, =86=55 @51@> 
:>B>@>9 3>@87>=B0;L=> (@8A). � =0G0;L=K9 <><5=B 2@5<5=8 

B5<?5@0BC@0 2>4K ;8=59=> 7028A8B >B 2KA>BK. � A0<>9 =86=59 

B>G:5 B5<?5@0BC@0 2>4K t1 = 4 °%, 0 =0 ?>25@E=>AB8 >=0 
4>AB8305B t2 = 13 °%. % B5G5=85< 2@5<5=8 B5<?5@0BC@0 2> 2Aё< A>AC45 
2K@>2=O;0AL. �KG8A;8B5 7=0G5=85 CAB0=>282H59AO B5<?5@0BC@K t0. %G8B09B5, 
GB> AB5=:8 A>AC40 8 :@KH:0 =5 ?@>2>4OB 8 =5 ?>3;>I0NB B5?;>.  
�) 100 �) 150 �) 50 �) 200 

2. #>B5=F80;L=0O M=5@38O <>;5:C; <5=LH5 :8=5B8G5A:>9 2 A;CG05, 5A;8 25I5AB2> 

=0E>48BAO 

�) 2 B2ё@4>< A>AB>O=88 

�) 2 684:>< A>AB>O=88 

�) 2 307>>1@07=>< A>AB>O=88 

�) 2 ?;07<5==>< A>AB>O=88 

  

3. �0:>9 ?0@0<5B@ 8450;L=>3> 3070 >AB0ёBAO =587<5==K< ?@8 87>E>@=>< ?@>F5AA5 
�) B5<?5@0BC@0 
�) 402;5=85 
�) >1Jё< 

�) ?;>B=>ABL 
 

 

4. #>@H5=L <0AA>9 m 8 ?;>I04LN S 45;8B 35@<5B8G=K9 
B5?;>?@>2>4OI89 F8;8=4@, ;560I89 =0 AB>;5, =0 425 @02=K5 
G0AB8. �A;8 F8;8=4@ <54;5==> ?5@525@=CBL 8 CAB0=>28BL 
25@B8:0;L=> =0 >4=> 87 53> >A=>20=89 (@8A.), B> >B=>H5=85 
>1Jё<>2, 70=8<05<KE 2>74CE>< ?>4 ?>@H=5< 8 =04 ?>@H=5<, 
1C45B @02=> . !0948B5 402;5=85 p0 2>74CE0 2 F8;8=4@5 2 
8AE>4=>< A>AB>O=88. &@5=85< <564C AB5=:0<8 F8;8=4@0 8 

?>@H=5< ?@5=51@5GL. 
  

 

 

 

5.(07>2K9 ?5@5E>4- MB> ?5@5E>4 25I5AB20 

�) 87 B2ё@4>3> A>AB>O=8O 2 684:>5 

�) 87 684:>3> A>AB>O=8O 2 307>>1@07=>5 

�) 87 307>>1@07=>3> A>AB>O=8O 2 ?;07<5==>5 

�) 87 >4=>3> 03@530B=>3> A>AB>O=8O 2 4@C3>5 

6.�1A>;NB=K9 =>;L ?> H:0;5 �5;L28=0 - MB> 

�)-273 3@04CA0 

�)-173 3@04CA0 
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�) +273 3@04CA0 

�) +173 3@04CA0 

7.+B> O2;O5BAO <0:@>?0@0<5B@0<8 A8AB5<K 

�) 402;5=85 

�) >1Jё< 

�) B5<?5@0BC@0 

�) 8<?C;LA 

8.#>B5=F80;L=0O M=5@38O <>;5:C; 1>;LH5 :8=5B8G5A:>9 2 A;CG05, 5A;8 25I5AB2> =0E>48BAO 

�) 2 B2ё@4>< A>AB>O=88 

�) 2 684:>< A>AB>O=88 

�) 2 307>>1@07=>< A>AB>O=88 

�) 2 ?;07<5==>< A>AB>O=88 

9.#;02;5=85- MB> ?5@5E>4 25I5AB20 

�) 87 B2ё@4>3> A>AB>O=8O 2 684:>5 

�) 87 684:>3> A>AB>O=8O 2 307>>1@07=>5 

�) 87 307>>1@07=>3> A>AB>O=8O 2 ?;07<5==>5 

�) 87 >4=>3> 03@530B=>3> A>AB>O=8O 2 4@C3>5 

10. &5?;>87>;8@>20==K9 A>AC4 @0745;ё= B5?;>?@>2>4OI59 =5?>4286=>9 ?5@53>@>4:>9 =0 
425 G0AB8 >48=0:>2>3> >1Jё<0. � >4=>9 G0AB8 A>AC40 =0E>48BAO 

 

� =0G0;L=K9 <><5=B A@54=OO :204@0B8G=0O A:>@>ABL 0B><>2 =5>=0 2 2 @070 1>;LH5 
A@54=59 :204@0B8G=>9 A:>@>AB8 0B><>2 35;8O. "?@545;8B5 >B=>H5=85 402;5=8O p1 35;8O 2 
=0G0;L=K9 <><5=B 2@5<5=8 : 53> 402;5=8N p2 ?>A;5 CAB0=>2;5=8O B5?;>2>3> @02=>25A8O. 
�) 2,004 �) 2 �) 2,04 �) 3 
 

 

 

 

 

 

 

 

 

20@80=B 2. 
1.�0:>9 ?0@0<5B@ 8450;L=>3> 3070 >AB0ёBAO =587<5==K< ?@8 
87>E>@=>< ?@>F5AA5 
�) B5<?5@0BC@0 
�) 402;5=85 
�) >1Jё< 

�) ?;>B=>ABL 
2.#>A;5 ?>;><:8 A8AB5< >B>?;5=8O 8 2>4>A=0165=8O 10AA59=0 >1J5<>< V G0ABL 2>4K 

2KB5:;0 87 =53>, 0 >AB02H0OAO G0ABL 70<5@7;0. � 8B>35 2 10AA59=5 >AB0;AO ;54 
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>1J5<>< (10/27) V ?@8 B5<?5@0BC@5 0 º%. � 10AA59= =0G8=0NB =0;820BL 2>4C. �0:CN 

B5<?5@0BC@C 4>;6=0 8<5BL 2>40, GB>1K, :>340 ;54 @0AB05B, 8 10AA59= 1C45B ?>;=>ABLN 

70?>;=5=, 2>40 2 =5< 8<5;0 B5<?5@0BC@C t = 20 °C? #;>B=>AB8 2>4K 8 ;L40 ρ2 = 1000 

:3/<3 8 ρ; = 900 :3/<3, C45;L=K5 B5?;>5<:>AB8 2>4K 8 ;L40 A2 = 4200 �6/ (:3 × °C) 8 c; = 

2100 �6/ (:3 × °C) A>>B25BAB25==>, C45;L=0O B5?;>B0 ?;02;5=8O ;L40 λ = 335 :�6/:3. 
#>B5@O<8 B5?;>BK ?@5=51@5GL. 
�) 150 % 

�) 100 % 

�) 500 % 

�) 700 % 

3.�7>B5@<0 ?@54AB02;O5B A>1>9 

�) 3@0D8: 7028A8<>AB8 >1Jё<0 3070 >B 53> 402;5=8O 
�) 3@0D8: 7028A8<>AB8 402;5=8O 3070 >B B5<?5@0BC@K 

�) 3@0D8: 7028A8<>AB8 >1Jё<0 3070 >B B5<?5@0BC@K 

�) 3@0D8: 7028A8<>AB8 ?;>B=>AB8 3070 >B B5<?5@0BC@K 

4. �7>B5@<8G5A:89 ?@>F5AA E0@0:B5@87C5BAO 70:>=>< 

�) ,0@;O 
�) �59-�NAA0:0 
�) �>9;O- 0@8>BB0 
�) "<0 
5.#>B5=F80;L=0O M=5@38O <>;5:C; @02=0 :8=5B8G5A:>9 2 A;CG05, 5A;8 25I5AB2> =0E>48BAO 
�) 2 B2ё@4>< A>AB>O=88 

�) 2 684:>< A>AB>O=88 

�) 2 307>>1@07=>< A>AB>O=88 

�) 2 ?;07<5==>< A>AB>O=88 

6. �A?0@5=85-MB> ?5@5E>4 25I5AB20 

�) 87 B2ё@4>3> A>AB>O=8O 2 684:>5 

�) 87 684:>3> A>AB>O=8O 2 307>>1@07=>5 

�) 87 307>>1@07=>3> A>AB>O=8O 2 ?;07<5==>5 

�) 87 >4=>3> 03@530B=>3> A>AB>O=8O 2 4@C3>5 

7.�0:>9 ?0@0<5B@ 8450;L=>3> 3070 >AB0ёBAO =587<5==K< ?@8 87>10@=>< ?@>F5AA5 
�) B5<?5@0BC@0 
�) 402;5=85 
�) >1Jё< 

�) ?;>B=>ABL 
8. �7>E>@=K9 ?@>F5AA E0@0:B5@87C5BAO 70:>=>< 

�) ,0@;O 
�) �59-�NAA0:0 
�) �>9;O- 0@8>BB0 
�) "<0 
9. +B> O2;O5BAO <8:@>?0@0<5B@0<8 A8AB5<K 

�) 402;5=85 

�) >1Jё< 

�) B5<?5@0BC@0 

�) 8<?C;LA 
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10.�7>10@=K9 ?@>F5AA E0@0:B5@87C5BAO 70:>=>< 

�) ,0@;O 
�) �59-�NAA0:0 
�) �>9;O- 0@8>BB0 
�) "<0 

 

 

 

 

4.3.3. �@8B5@88 >F5=:8 

«"B;8G=>» - 9-10 ?@028;L=KE >B25B>2  

«)>@>H>» - 7-8 ?@028;L=KE >B25B>2  

«'4>2;5B2>@8B5;L=>» - 5-6 ?@028;L=KE >B25B>2  

«!5C4>2;5B2>@8B5;L=>» - <5=55 5 ?@028;L=KE >B25B>2. 
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4.4.   �"%   4;я B5:Cщ53> :>=B@>;я ?> @0745;C «1;5:B@>48=0<8:0»    

#@>872>48BAO >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<KE: 

  '3$5H0BL D878G5A:85 7040G8 

'4 #>;L7>20BLAO  564C=0@>4=>9 A8AB5<>9 548=8F 8 >ACI5AB2;OBL ?5@52>4 548=8F 

D878G5A:8E 25;8G8= 

'7�;045BL >A=>2>?>;030NI8<8 D878G5A:8<8 ?>=OB8O<8, 70:>=><5@=>ABO<8, 70:>=0<8 8 
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=5 <5=55 2,5, 8B>3>2>5 B5AB8@>20=85 ?@>945=> =0 >F5=:C  =5 <5=55 «C4>2;5B2>@8B5;L=>». 

«=5C4>2;5B2>@8B5;L=>» =5 2A5 7040=8O  2K?>;=5=K , A@54=55 0@8D<5B8G5A:>5 >F5=>:  <5=55 

2,5, 8B>3>2>5 B5AB8@>20=85 ?@>945=> =0 >F5=:C   <5=55 «C4>2;5B2>@8B5;L=>». 
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�0B5@80;K 48DD5@5=F8@>20==>3> 70GёB0 ?@54AB02;5=K 2 �@8;>65=88 �. 

&9@0 &9>Gщ<= 
>BAFDB?P 

#DB@9:GFBGA0
я 0FF9EF0F<я 

#DB69Dя9@O9  
"�, ', �, #� 

 0745; 1 �5>@30=8G5A:0O E8<8O 

"5<0 1.1 �A=>2=K5 ?>=OB8O 8 70:>=K 
E8<88. 

"5AB 1; "5AB 2 �B>3>2K9 B5AB 
�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

"5<0 1.2 �5@8>48G5A:89 70:>= 8 
�5@8>48G5A:0O A8AB5<0 E8<8G5A:8E 
M;5<5=B>2 �.�. �5=45;5520 8 
AB@>5=85 0B><0. 

"5AB 3 �B>3>2K9 B5AB 
�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

"5<0 1.3 !B@>5=85 25I5AB20. #AB=K9 >?@>A �B>3>2K9 B5AB 
�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

"5<0 1.4 �>40.  0AB2>@K. 
-;5:B@>;8B8G5A:0O 48AA>F80F8O. #AB=K9 >?@>A �B>3>2K9 B5AB 

�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

"5<0 1.5 

�;0AA8D8:0F8O =5>@30=8G5A:8E 
A>548=5=89 8 8E A2>9AB20. 
�5=5B8G5A:0O A2O7L <564C :;0AA0<8 
=5>@30=8G5A:8E 25I5AB2. �K?>;=5=85 
F5?>G5: ?@52@0I5=89. 

#AB=K9 >?@>A �B>3>2K9 B5AB 
�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

"5<0 1.6 %8<8G5A:85 @50:F88. #AB=K9 >?@>A �B>3>2K9 B5AB 
�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

"5<0 1.7 �5B0;;K 8 =5<5B0;;K.  #AB=K9 >?@>A �B>3>2K9 B5AB 
�1-7,#1-4,�� 
1.1, �� 0.1-

0.9. 

 0745; 2 �@30=8G5A:0O E8<8O 

"5<0 2.1 �A=>2=K5 ?>=OB8O 
>@30=8G5A:>9 E8<88 8 B5>@8O 
AB@>5=8O >@30=8G5A:8E A>548=5=89. 

#AB=KB5AB ?> 
>@30=8G5A:>9 
E8<88 19 
>?@>A 

�B>3>2K9 B5AB 
�1-6,#1-4,�� 
4.1, �� 0.1-

0.9. 

"5<0 2.2 #3;52>4>@>4K 8 8E 
?@8@>4=K5 8AB>G=8:8. #AB=K9 >?@>A �B>3>2K9 B5AB 

�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 
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"5<0 2.3.�8A;>@>4A>45@60I85 
>@30=8G5A:85 A>548=5=8O. 

B5AB ?> 
>@30=8G5A:>9 
E8<88 2 

�B>3>2K9 B5AB 
�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

"5<0 2.4 �7>BA>45@60I85 
>@30=8G5A:85 A>548=5=8O. �>;8<5@K. #AB=K9 >?@>A �B>3>2K9 B5AB 

�1-6,#1-4,�� 
1.1, �� 0.1-

0.9. 

 

 

�@8;>65=88 � 

 0745; 1 �5>@30=8G5A:0O E8<8O 

1. "5AB 1 ?> B5<5 «�A=>2=K5 ?>=OB8O E8<88». 

�>?@>A 1 �09B8 >B=>A8B5;L=CN <>;5:C;O@=CN <0AAC 25I5AB20 

1. �0@80=B �84@>:A840 0;N<8=8O 

2. �0@80=B !5@=8AB>9 :8A;>BK 

3. �0@80=B !8;8:0B0 =0B@8O 

4. �0@80=B %;>@840 0<<>=8O 

5.�0@80=B �0@1>=0B0 :0;LF8O 

6.�0@80=B �8B@0B0 10@8O 

�>?@>A 2 �09B8 01A>;NB=CN <0AAC 1,7 <>;L 40==>3> 25I5AB20, 2 3@0<<0E. 
�>?@>A 3 !:>;L:> G0AB8F 40==>3> 25I5AB20  A>45@68BAO 2  =0945==>9 <0AA5 ? 

�>?@>A 4 !:>;L:> 25A8B >4=0 <>;5:C;0/G0AB8F0 40==>3> 25I5AB20 2 3@0<<0E? 

2. "5AB 2 ?> B5<5 «�A=>2=K5 E8<8G5A:85 70:>=K». 

1 �>?@>A: @0AAG8B0BL <0AA>2CN 4>;N M;5<5=B0 2 A>AB025 25I5AB20 

1 �0@80=B:Fe2�3, !0!�3 

2 �0@80=B: NH3, NaNO3 

3 �0@80=B: FeO, CaSO4 

 

2 �>?@>A: �?@545;8BL D>@<C;C 25I5AB20 ?> A>>B=>H5=8N <0AA>2KE 4>;59 M;5<5=B>2, 53> 
A>AB02;ONI8E 

1 �0@80=B: Br:O  (66,7:33,3)%; K:N:� (45,88:16,47:37,65)% 

2 �0@80=B:C:H (75:25)%; Mg:S:�(20:26,7:53,3)% 

3 �0@80=B: C:O(43:57)%; Al:P:� (22,1:25,4:52,5)% 

3. "5AB 3 ?> B5<5 «!B@>5=85 0B><0 8 ��» 

�?8A0BL E8<8G5A:89 M;5<5=B ?> ?;0=C: 
1. !8<2>; 

2.�>@O4:>2K9 =><5@ 8 70@O4 O4@0 

3.�B=>A8B5;L=0O 0B><=0O <0AA0->1>7=0G05BAO 

4.�;02=K5 E8<8G5A:85 A2>9AB20 ( �:8A;8B5;L, 2>AAB0=>28B5;L 8 4@) 
5.�>;8G5AB2> M=5@35B8G5A:8E C@>2=59 

6.�>;8G5AB2> 20;5=B=KE M;5:B@>=>2 
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7.�@0D8G5A:0O M;5:B@>==0O D>@<C;0< 

�0@80=B 1 : :0;89 

�0@80=B 2 : :@5<=89 

�0@80=B 3 : 07>B 

�0@80=B 4 : E;>@  
 

 

 

 

 0745; 2 �@30=8G5A:0O E8<8O 

 

«>B;8G=>»- 0 >H81>:; «E>@>H>»-1 >H81:0; «C4>2;5B2>@8B5;L=>»-2 >H81:8; «=5 
C4>2;5B2>@8B5;L=>»-3 8 1>;55 >H81>:. 
"5AB 1 ?> >@30=8G5A:>9 E8<88 

�0@80=B 1 

 

 #AB0=>28B5 25@=> A2O7L <564C >1I59 D>@<C;>9 8 :;0AA>< C3;52>4>@>4>2 

8)!nH2n-6 �) �����Ы 

9)!nH2n+2 �) �����Ы 

10)!nH2n �) ��������Ы 

11)!nH2n-2 �) � ��Ы 

12) !nH2n+8 �) �����Ы 

 

�0@80=B 2 

 #AB0=>28B5 25@=> A2O7L <564C >1I59 D>@<C;>9 8 :;0AA>< C3;52>4>@>4>2 

8) !nH2n+8 �) � ��Ы 

9) !nH2n-2 �) �����Ы 

10)!nH2n �) ��������Ы 

11) !nH2n-6 �) �����Ы 

12) !nH2n+2 �) �����Ы 
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. �B>3>2K9 B5AB  =0 >F5=:C «E>@>H>». (4>?CA:05BAO 1 >H81:0) 

«E>@>H>» : 0-1 >H81:8; «C4>2;5B2>@8B5;L=>» :2-3 >H81:8; «=5 C4>2;5B2>@8B5;L=>» >B 4 8 
1>;55 >H81>:. 

1.#AB0=>28B5 A2O7L <564C 25I5AB2>< 8 :;0AA>< A>548=5=89 

З444A85: 

%8<8G5A:>5 A>548=5=85 (25I5AB2>) �;0AA E8<8G5A:8E A>548=5=89 

� Na2CO3, KNO3, MgCl2 1 :8A;>BK 

� HCl, H2CO3, �2!rO4 2 >:A84K 

� LiOH, Ba(OH)2, CuOH, Cu(OH)2 3 A>;8 

� !u2O, H2O, Fe2O3, CO2 4 >A=>20=8O 

В4D84AFы BF65F4: 

A. �-1, �-2, �-3, �-4; �) �-2, �-4, �-1, �-3;  

�) �-3, �-1, �-4, �-2; �) �-4, �-3, �-2, �-1;  

2. #3;5@>4 2 >@30=8G5A:8E A>548=5=8OE ?@>O2;O5B 20;5=B=>ABL: 

�) @07=CN �) III  

�) II �) IV 

3. �;N:>70 >B=>A8BAO :: 

�) 0;L45384>A?8@B0< �) :5B>=>A?8@B0< 

�) MD8@0< �) =C:;58=>2K< :8A;>B0< 

4. �A0=B>?@>B58=>20O @50:F8O 3 MB> :0G5AB25==0O @50:F8O =0: 

�) 0;L45384K  �) A?8@B 

�) 68@K  �) =0;8G85 2 15;:0E 0<8=>:8A;>B A>45@60I8E 2 A2>5< 
A>AB025 0@><0B8G5A:>5 :>;LF> 
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5. #AB0=>28B5 A>>B25BAB285 <564C =0720=85< 25I5AB20 8 =0720=85< DC=:F8>=0;L=>9 
3@C??K, :>B>@0O =0E>48BAO 2 <>;5:C;5 25I5AB20: 

� �=8;8= 1 =8B@>3@C??0 

� �5B0=0;L 2 MD8@=0O 3@C??0 

� -B8;D>@<80B 3 0;L45384=0O 3@C??0 

� �8B@><5B0= 4 0<8=>3@C??0 

�) � - 4, � - 3, � - 2, � - 1 �) � - 2, � - 4, � - 1, � - 3 

�) � - 3, � - 1, � - 4, � - 2 �) � - 1, � - 2, � - 3, � 4 4 

6. !20=B5 �@@5=8CA O2;O5BAO 02B>@><: 

�) B5>@88 E8<8G5A:>3> AB@>5=8O >@30=8G5A:8E 25I5AB2 

�) ?5@8>48G5A:>3> 70:>=0 

�) B5>@88 M;5:B@>;8B8G5A:>9 48AA>F80F88 

�) 70:>=0 A>E@0=5=8O <0AAK 

7. �K15@8B5 @O4, 2 :>B>@>< ?@54AB02;5=K B>;L:>  A8;L=K5 M;5:B@>;8BK: 

�) HCl, HNO3, NaOH      �) KCl, Fe(OH)2, BaSO4 

�) CH3COOH, H2O, NH4OH    �) AgNO3, Cu(OH)2, H2SO4 

 

8. �0;8G85 2 @0AB2>@5 :0:8E 8>=>2 >1CA;>2;8205B 87<5=5=85 F25B0 8=48:0B>@0 
D5=>;DB0;58=0? 

�) 0=8>=>2 :8A;>B=>3> >AB0B:0   �) :0B8>=>2 2>4>@>40 

�) 0=8>=>2 384@>:A84=>9 3@C??K   �) :0B8>=>2 <5B0;;>2 

9. �@>F5AA @0A?040 25I5AB20 =0  8>=K ?@8 53> @0AB2>@5=88 8;8 @0A?;02;5=88 =07K205BAO: 

�) 0AA>F80F8O       �) 48AA>F80F8O 

�) 3><>35=870F8O     �) 45=0BC@0F8O 

 

10. !B5?5=L 48AA>F80F88 A8;L=KE M;5:B@>;8B>2 2 2>45 ?@8 =. C. 1C45B 8<5BL 7=0G5=85: 

�) α Â 30 %       �) α ≈ 30 % 

�) α Â 1 %       �) α Ã 30%  

11. �0:85 25I5AB20 2> 2@5<O 48AA>F80F88 >1@07CNB 0=8>= ��-? 
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�) A@54=85 A>;8      �) :8A;>BK  

�) >A=>20=8O        �) >:A84K 

12. 'B> >1I53> A B>G:8 7@5=8O M;5:B@>;8B8G5A:>9 48AA>F80F88 C <>;5:C; A>;59 8 >A=>20=89? 

�) O2;ONBAO B>;L:> A8;L=K<8 M;5:B@>;8B0<8 

�) O2;ONBAO B>;L:> A;01K<8 M;5:B@>;8B0<8 

�) ?@8 48AA>F80F88 >1@07CNB :0B8>= �+ 

�) ?@8 48AA>F80F88 >1@07CNB :0B8>= <5B0;;0  

13. � :0:>< A;CG05 @50:F8O 8>==>3> >1<5=0 ?@>945B 4> :>=F0? 

�) B>;L:> 2 A;CG05 A8;L=>3> =03@520=8O  

�) 2 A;CG05 2K45;5=8O 3070, 2K?045=8O >A04:0 8;8 >1@07>20=8O A;01>3> M;5:B@>;8B0  

�) ?@8 C<5=LH5=88 >1J5<0 @5035=B>2 

�) ?@8 C25;8G5=88 :>=F5=B@0F88 @5035=B>2 

14.  50:F8O <564C :0:8<8 25I5AB20<8 >B=>A8BAO : @50:F8O< =59B@0;870F88? 

�) KCl 8 AgNO3      �) H2SO4 8 KNO3 

�) HCl 8 Ba(OH)2     �) CuSO4 8 NaOH 

15. #AB0=>28B5 A>>B25BAB285 <564C D>@<C;0<8 :8A;>B 8 =0720=85< 8E A>;59: 

�. H2SO4 

�. HBr 

�. HNO3 

�. H2CO3 

1. �@><84K 

2. �8B@0BK 

3. �0@1>=0BK 

4. !C;LD0BK 

�) � - 4, � - 1, � - 2, � - 3     �) � - 2, � - 3, � - 4, � - 1 

�) � - 3, � - 4, � - 1, � - 2     �) � - 1, � - 2, � - 3, � - 4 

16. �?@545;8B5 G8A;> ?@>48AA>F88@>202H8E <>;5:C;, 7=0O, GB> AB5?5=L 48AA>F80F88 @02=0 30 %, 
0 >1I55 :>;8G5AB2> <>;5:C; @02=> 190. 

�) 57 <>;5:C;      �) 133 <>;5:C; 

�) 17 <>;5:C;      �) 40 <>;5:C; 
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17.�><>;>30<8 =5 O2;ONBAO: 

�) ?5=B0= 8 2-<5B8;1CB0=;                            �) 15=7>; 8 B>;C>;; 

�) ?@>?0=0;L 8 1CB0=0;L;                                �) �5B8;F8:;>?5=B0= 8 MB8;F8:;>?5=B0= 

18.  �>@O4:>2K9 =><5@ M;5<5=B0 2 �5@8>48G5A:>9 A8AB5<5 C:07K205B =0: 
A) G8A;> M;5:B@>=>2 2 =0@C6=>< A;>5 0B><0; �) 70@O4 O4@0 0B><0 

�) G8A;> M;5:B@>==KE A;>52 2 0B><5; �) 7=0G5=85 M;5:B@>>B@8F0B5;L=>AB8 M;5<5=B0 

 

�B>3>2K9 B5AB  =0 >F5=:C «>B;8G=>». (4>?CA:05BAO 1 >H81:0) 
«E>@>H>» : 2 >H81:8; «C4>2;5B2>@8B5;L=>» :3-4 >H81:8; «=5 C4>2;5B2>@8B5;L=>» >B 5 8 
1>;55 >H81>:. 

1. #3;5@>4 2 >@30=8G5A:8E A>548=5=8OE ?@>O2;O5B 20;5=B=>ABL: 

�) IV �) III  

�) II �) @07=CN 

2. �09B5 =0720=85 A>3;0A=> =><5=:;0BC@5 �.��� 25I5AB2C, D>@<C;0 :>B>@>3> 
87>1@065=0 =865: 

  

�) 2-E;>@-3-<5B8;?5=B5=-2 

�) 2-E;>@-3-<5B8;?5=B5=-1 

�) 2-E;>@-3-MB8;1CB5=-1 

�) 3-<5B8;-4-E;>@?5B5=-4 

3. �0:>9 B8? @50:F88 E0@0:B5@5= 4;O 2A5E B8?>2 C3;52>4>@>4>2? 

�) 384@0B0F8O �) ?>;8<5@870F8O 

�) 384@8@>20=85 �) 30;>35=8@>20=85 

4. �@>4C:B @50:F88 E;>@8@>20=8O 15=7>;0 =0 A25BC =07K205BAO: 
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�) E;>@15=7>; �) 1,3-48E;>@15=7>; 

�) 35:A0E;>@15=7>; �) 35:A0E;>@F8:;>35:A0= 

5. �;8F5@8= <0AA>9 150 3 2ABC?8; 2 @50:F8N A C:ACA=>9 :8A;>B>9. �?@545;8B5 <0AAC 
?>;CG5==>3> B@80F5B0B0 3;8F5@8=0: 

�) 218 3 �) 354 3 

�) 380 3 �) 310 3 

 

6.  50:F8O �CG5@>20 3 MB> 384@0B0F8O ___1___ 8 ?>;CG5=85 ___2___: 

�) 1- 0F5B8;5=0; 2-MB0=0;O 

�) 1- MB8;5=0; 2-?@>?0=0;O 

�) 1-0F5B8;5=0; 2-0F5B>=0 

�) 1-1CB8;5=0; 2-?@>?0=>;0 

7. � :0:><C :;0AAC >@30=8G5A:8E 25I5AB2 >B=>A8BAO ?@>4C:B 2708<>459AB28O A?8@B0 8 
:8A;>BK? 

�) 0;L45384 �) ?@>AB>9 MD8@ 

�) ?>;8<5@ �) A;>6=K9 MD8@  

8. $@C:B>70 >B=>A8BAO :: 

�) 0;L45384>A?8@B0< �) :5B>=>A?8@B0< 

�) MD8@0< �) =C:;58=>2K< :8A;>B0< 

9. �8B0<8=K 3@C??K � >B=>AOBAO :: 

�) водоDаEтвоDи<ы< вита<и=а< 

�) жиDоDаEтвоDи<ы< вита<и=а< 

�) водо- и жиDоDаEтвоDи<ы< вита<и=а< 

�) =е DаEтвоDи<ые вита<и=ы 

10. #:068B5 =0720=85 0<8=>:8A;>BK, D>@<C;0 :>B>@>9 ?@54AB02;5=0 =0 @8AC=:5 =865: 

  

�) 0;0=8= �) F8AB58= 
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�) 3;8F8= �) ;878= 

11. �8C@5B>20O @50:F8O 3 MB> :0G5AB25==0O @50:F8O =0: 

�) 0;L45384K �) C3;52>4K 

�) 68@K �) 15;:8  

12. !B5?5=L 48AA>F80F88 A8;L=KE M;5:B@>;8B>2 2 2>45 ?@8 =. C. 1C45B 8<5BL 7=0G5=85: 

�) α Â 30 % �) α ≈ 30 % 

�) α Â 1 % �) α Ã 30%  

13. #AB0=>28B5 A>>B25BAB285 <564C D>@<C;>9 <>=><5@0 8 =0720=85< ?>;8<5@0: 

� 

  

� 

  

� 

  

� 

  

1. �>;8MB8;5=-

3;8:>;L 

2. 

�>;8?@>?8;5
= 

3. �>;8AB8@>; 
4. �>;828=8;-

E;>@84 

�) � - 1, � - 2, � - 4, � - 3 �) � - 4, � - 3, � - 2, � - 1 

�) � - 2, � - 1, � - 3, � - 4 �) � - 3, � - 4, � - 1, � - 2 

14. #AB0=>28B5 A>>B25BAB285 <564C =0720=85< 25I5AB20 8 =0720=85< DC=:F8>=0;L=>9 
3@C??K, :>B>@0O =0E>48BAO 2 <>;5:C;5 25I5AB20: 

� �=8;8= 1 =8B@>3@C??0 

� �5B0=0;L 2 MD8@=0O 3@C??0 

� -B8;D>@<80B 3 0;L45384=0O 3@C??0 

� �8B@><5B0= 4 0<8=>3@C??0 

�) � - 4, � - 3, � - 2, � - 1 �) � - 2, � - 4, � - 1, � - 3 

�) � - 3, � - 1, � - 4, � - 2 �) � - 1, � - 2, � - 3, � - 4 

15. �BACBAB285 :0:>3> 28B0<8=0 2K7K205B 1>;57=L ?>4 =0720=85< «F8=30»? 
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Variant 1. 

 

I. Complete the sentences with the correct alternatives. 
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1. I’m very tired, I ___ all morning. 

a. work  b. was worked  c. am working  d. have been working 

2. We ___ to take a walk now. 

a. Will  b. can   c. are going  d. will be  

3. Mark prefers cycling ___ driving. 

a. than   b. for   c. to   d. as 

4. It was so late that I ___ take a taxi. 

a. have to   b. was to   c. must   d. had to 

5. These students are having ___ lectures. 

a. their’s  b. theirs  c. their   d. they’re 

6. 6. You’ve never had your own flat before, ____ you? 

a. haven’t   b. have   c. had   d. hadn’t 

7. Please ask ____ come and see me. 

a. to Bill to  b. Bill to  c. to Bill  d. Bill 

8. She doesn’t like watching ___ television. 

a. looking  b. watch  c. watching  d. see 

9. The tailor made him a new ____. 

a. clothes  b. suit  c. dress d. wear 

10. The plane arrived ___ the airport late on Monday. 

a. in   b. at  c. to   d. for 

 

 

II. Translate the following text into Russian and summarize the main points of the text (4-6 

sentences) in written form. 

 

 

WHAT IS TOTAL QUALITY MANAGEMENT? 

Total Quality Management, often called TQM, is a mindset and a set of well proven processes for 

achieving the mindset. The mindset is that everyone in your organization understands what their 

customers’ expectations are and they meet those expectations every time. Understanding and 

meeting customer expectations is a challenging proposition which requires processes that support 

continuing progress toward the goal of meeting customer expectations. 

 

There will be a great deal of value to you if your organization adopts this mindset: 
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1. You will have satisfied customers, who will want to continue doing business with you. A 

satisfied customer is the least expensive way to generate revenue and profit. 

2. Your operating costs will be kept at a minimum because your employees will not be occupied 

with customer service problems, rework, etc. 

3. You will be able to expand your business without hiring additional staff. Your staff will be much 

more productive because they will have well documented processes for doing their job and no 

misunderstanding about what you and your customers expect of them. 

4. You will have employees who are better motivated and satisfied with their jobs. They will be 

glad to take a key role in improving their organization! 

  

 

�@5<O =0 ?>43>B>2:C 8 2K?>;=5=85: 

#>43>B>2:0 3 5 <8= 

�K?>;=5=85 3 80 <8= 

"D>@<;5=85 8 A40G0 3 5 <8=  

�A53> 3 90 <8= 

 

 

 

 

 

Answer Key: 

Variant 1 

1. �K?>;=8BL B5AB, 2K1@02 ?@028;L=K9 20@80=B 87 ?@54;>65==KE >B25B>2. 

1. I’m very tired, I ___ all morning. 

a. work  b. was worked  c. am working  d. have been working 

2. We ___ to take a walk now. 

a. Will  b. can   c. are going  d. will be  

3. Mark prefers cycling ___ driving. 

a. than   b. for   c. to   d. as 

4. It was so late that I ___ take a taxi. 

a. have to   b. was to   c. must   d. had to  

5. These students are having ___ lecture. 

a. their’s  b. theirs  c. their d. they’re 

6. You’ve never had your own flat before, ____ you? 
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a. haven’t   b. have  c. had   d. hadn’t 

7. Please ask ____ come and see me. 

a. to Bill to  b. Bill to  c. to Bill  d. Bill 

8. She doesn’t like ____television. 

a. looking  b. watch  c. watching  d. see 

9. The tailor made him a new ____. 

a. clothes  b. suit   c. dress d. wear 

10. She was ill, so she had to go ____home. 

a. to   b. at   c. for   d.- 
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?@>3@5AA 2 4>AB865=88 F5;8 - C4>2;5B2>@5=85 >6840=89 :;85=B>2. 

�;O 20A 1C45B 8<5BL >3@><=>5 7=0G5=85, 5A;8 >@30=870F8O ?@8<5B MB>B >1@07 

<KH;5=8O: 

1. ' 20A 1C4CB 4>2>;L=K5 :;85=BK, :>B>@K5 70E>BOB ?@>4>;60BL 25AB8 A 20<8 187=5A. 

'4>2;5B2>@5==K9 :;85=B 4 MB> =08<5=55 70B@0B=K9 A?>A>1 ?>;CG5=8O 4>E>40 8 

?@81K;8. 

2. �0H8 >?5@0F8>==K5 @0AE>4K 1C4CB A2545=K : <8=8<C<C, ?>B><C GB> 20H8 

A>B@C4=8:8 =5 1C4CB 70=OBK ?@>1;5<0<8 >1A;C6820=8O :;85=B>2, ?5@545;:0<8 8 

B. 4. 
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3. �K A<>65B5 @0AH8@8BL A2>9 187=5A, =5 =0=8<0O 4>?>;=8B5;L=KE A>B@C4=8:>2. 

�0H8 A>B@C4=8:8 1C4CB 3>@074> 1>;55 ?@>4C:B82=K, ?>B><C GB> 2 8E @0A?>@O65=88 

1C4CB E>@>H> 704>:C<5=B8@>20==K5 (@53;0<5=B8@>20==K5) ?@>F5AAK 4;O 

2K?>;=5=8O @01>BK, 8 >=8 1C4CB ?>=8<0BL, GB> 2K 8 20H8 :;85=BK >68405B5 >B =8E. 

4. ' 20A 1C4CB A>B@C4=8:8, :>B>@K5 ;CGH5 <>B828@>20=K 8 C4>2;5B2>@5=K A2>59 

@01>B>9. "=8 1C4CB @04K 27OBL =0 A51O :;NG52CN @>;L 2 A>25@H5=AB2>20=88 

>@30=870F88! 

The main points of the text: 

Total Quality Management, often called TQM, is a mindset and a set of well proven processes 

for achieving the mindset. There will be a great deal of value to you if your organization adopts 

this mindset: 

1. You will have satisfied customers. 

2. Your operating costs will be kept at a minimum. 

3. You will be able to expand your business without hiring additional staff. 

4. You will have employees who are better motivated and satisfied with their jobs. 

 

 

Variant 2. 

 

I. Complete the sentences with the correct alternatives. 

1. I decided to go ____. 

a. to a walk b. for a walk  c. for a walking d. walk 

2. They won’t do that, ____? 

a. did they b. won’t they  c. will they  d. were being 

3. They ____dictionaries. 

a. have no any  b .haven’t some c. haven’t any  d. have no some 

4. They told ___ what to do. 

a. him   b. to him  c. that he  d. he 

5. When the doorbell ___ I was having a bath. 

a. rang   b. rings  c. rung   d. ringed 

6.  He asked me if I ___ to swim across the river. 

a. be able  b. was able  c. could  d. am able 

7. If you can type ___ she can, you are very good. 

a. as quick as   b. quicker then c. as more quickly as d. as quickly as 
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8. When ___ give us your final decision? 

a. are you  b. will you  c. going to   d. you going to 

9. What are you going to do when you ____ school? 

a. finished  b. ended  c. leave  d. complete  

10. He would be very happy if you ___ what he asked. 

a. do   b. did   c. will do  d. have done 

 

 

 

 

 

 

 

 

 

II. Translate the following text into Russian and summarize the main points of the text (4-5 

sentences) in written form. 

 

IMPORTANT PRINCIPLES OF TOTAL QUALITY MANAGEMENT 

Every employee is responsible for quality. Everyone in the company, from the workers on the line 

to the upper management, must realize that they have an important part to play in ensuring high 

levels of quality in their products and services. Everyone has a customer to delight, and they must 

all step up and take responsibility for them. 

Quality must be measurable. A quality management system is only effective when you can 

quantify the results. You need to see how the process is implemented and if it is having the desired 

effect. This will help you set your goals for the future and ensure that every department is working 

toward the same result. 

Quality improvements must be continuous. Total Quality Management is not something that can 

be done once and then forgotten. It’s not a management <phase= that will end after a problem has 

been corrected. Real improvements must occur frequently and continually to increase customer 

satisfaction and loyalty.  

Quality is a long-term investment. Quality management is not a quick fix. You can purchase QMS 

software that will help you get things started, but you should understand that real results won’t 

occur immediately. TQM is a long-term investment, and it is designed to help you find long-term 

success. 
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�@5<O =0 ?>43>B>2:C 8 2K?>;=5=85: 

?>43>B>2:0 3 5 <8=; 

2K?>;=5=85 3 80 <8=; 

>D>@<;5=85 8 A40G0 3 5 <8=; 

2A53> 3 90 <8= 

 

 

Answer key: 

Variant 2.  

 

1. �K?>;=8BL B5AB, 2K1@02 ?@028;L=K9 20@80=B 87 ?@54;>65==KE >B25B>2. 

 

1. I decided to go ____. 

a. to a walk b. for a walk  c. for a walking d. walk 

2. They won’t do that, ____? 

a. did they b. won’t they  c. will they  d. were being 

3. They ____dictionaries. 

a. have no any  b. haven’t some c. haven’t any d. will they not 

4. They told ___ what to do. 

a. him   b. to him  c. that he  d. he 

5. When the doorbell ___ I was having a bath. 

a. rang  b. rings  c. rung   d. ringed 

6. He asked me if I ___ to swim across the river. 

a. be able  b. was able  c. could  d. am able 

7. If you can type ___ she can, you are very good. 

a. as quick as   b. quicker then c. as more quickly as d. as quickly as 

8. When ___ give us your final decision? 

a. are you  b. will you  c. going to   d. you going to 

9. What are you going to do when you ____ school? 

a. finished  b. ended  c. leave  d. complete  

10. He would be very happy if you ___ what he asked. 

a. do   b. did   c. will do  d. have done 
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 II. #5@525AB8 B5:AB 8 =0?8A0BL 0==>B0F8N : B5:ABC (4-6 ?@54;>65=89). 

 

���!Ы� #$�!&�#Ы "�)��" '#$����!�/ ��'�%&�"  

�064K9 A>B@C4=8: =5A5B >B25BAB25==>ABL 70 :0G5AB2>. �A5 2 :><?0=88, >B @O4>2KE 

A>B@C4=8:>2 4> 2KAH53> @C:>2>4AB20, 4>;6=K ?>=8<0BL, GB> >=8 83@0NB 206=CN @>;L 2 

>15A?5G5=88 2KA>:>3> C@>2=O :0G5AB20 ?@>4C:B>2 8 CA;C3. ' :064>3> 5ABL :;85=B, :>B>@>3> 

<>6=> ?>@04>20BL, 8 2A5 A>B@C4=8:8 4>;6=K A45;0BL H03 2?5@54 8 27OBL =0 A51O 

>B25BAB25==>ABL 70 :;85=B>2. 

�0G5AB2> 4>;6=> 1KBL 87<5@8<>. %8AB5<0 C?@02;5=8O :0G5AB2>< MDD5:B82=0 B>;L:> B>340, 

:>340 2K <>65B5 :>;8G5AB25==> >F5=8BL @57C;LB0BK. �0< =C6=> C2845BL, :0: MB>B ?@>F5AA 

@50;87C5BAO, 8 405B ;8 >= 65;05<K9 MDD5:B. ЭB> ?><>65B 20< >?@545;8BL A2>8 F5;8 =0 

1C4CI55 8 C1548BLAO, GB> :064K9 >B45; @01>B05B =04 >4=8< 8 B5< 65 @57C;LB0B><. 

#>2KH5=85 :0G5AB20 4>;6=> 1KBL =5?@5@K2=K<. "1I55 C?@02;5=85 :0G5AB2>< 4 MB> =5 

B>, GB> <>6=> A45;0BL >48= @07, 0 ?>B>< 701KBL. ЭB> =5 <D070= C?@02;5=8O, :>B>@0O 

70:0=G8205BAO ?>A;5 CAB@0=5=8O ?@>1;5<K. $50;L=K5 C;CGH5=8O 4>;6=K ?@>8AE>48BL 

G0AB> 8 ?>AB>O==>, GB>1K ?>2KA8BL C4>2;5B2>@5==>ABL 8 ;>O;L=>ABL :;85=B>2.  

�0G5AB2> 4 MB> 4>;3>A@>G=0O 8=25AB8F8O. '?@02;5=85 :0G5AB2>< 4 MB> =5 1KAB@>5 

@5H5=85. �K <>65B5 ?@8>1@5AB8 ?@>3@0<<=>5 >15A?5G5=85 % � (A?5F80;878@>20==>5 

?@>3@0<<=>5 >15A?5G5=85 ?> 02B><0B870F88 <5=546<5=B0 :0G5AB20), :>B>@>5 ?><>65B 20< 

=0G0BL @01>BC, => 2K 4>;6=K ?>=8<0BL, GB> @50;L=K5 @57C;LB0BK =5 =0ABC?OB A@07C. TQM 

4 MB> 4>;3>A@>G=0O 8=25AB8F8O, 8 >=0 ?@54=07=0G5=0 4;O B>3>, GB>1K ?><>GL 20< ?@89B8 

: 4>;3>A@>G=><C CA?5EC. 

 

The main points of the text: 

There are four main principles of TQM: 

1. Every employee is responsible for quality. 

2. Quality must be measurable.  
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3. Quality improvements must be continuous. 

 4. Quality is a long-term investment. 
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4. �84K 87=>A0 8 45D>@<0F89 45B0;59 8 C7;>2. 

5. �84K <5E0=8G5A:8E ?5@540G 8 8E :;0AA8D8:0F8O.   

6. 'AB@>9AB2> <5E0=8G5A:8E ?5@540G,  CA;>2=K5 >1>7=0G5=8O =0 :8=5<0B8G5A:8E 

AE5<0E. 

7. (@8:F8>==K5 ?5@540G8: CAB@>9AB2>, =07=0G5=85, ?@58<CI5AB20 8 =54>AB0B:8, 

:@8B5@88 @01>B>A?>A>1=>AB8. 

8. �C1G0BK5 ?5@540G8: CAB@>9AB2>, =07=0G5=85, ?@58<CI5AB20 8 =54>AB0B:8, :@8B5@88 

@01>B>A?>A>1=>AB8. 

9. +5@2OG=K5 ?5@540G8: CAB@>9AB2>, =07=0G5=85, ?@58<CI5AB20 8 =54>AB0B:8, 

:@8B5@88 @01>B>A?>A>1=>AB8. 

10.  #5@540G0 28=B-309:0: CAB@>9AB2>, =07=0G5=85, ?@58<CI5AB20 8 =54>AB0B:8, 

:@8B5@88 @01>B>A?>A>1=>AB8. 

11.  $5<5==K5 ?5@540G8: CAB@>9AB2>, =07=0G5=85, ?@58<CI5AB20 8 =54>AB0B:8, 

:@8B5@88 @01>B>A?>A>1=>AB8. 

12.  *5?=K5 ?5@540G8: CAB@>9AB2>, =07=0G5=85, ?@58<CI5AB20 8 =54>AB0B:8, :@8B5@88 

@01>B>A?>A>1=>AB8. 

13.  #;0=5B0@=K5 8 2>;=>2K5 ?5@540G8: CAB@>9AB2>, =07=0G5=85, ?@58<CI5AB20 8 

=54>AB0B:8, :@8B5@88 @01>B>A?>A>1=>AB8. 

14.  $07Jё<=K5 A>548=5=8O 45B0;59 <0H8=. 

15.  !5@07Jё<=K5 A>548=5=8O 45B0;59 <0H8=. 

16.  $0AG5B :>=AB@C:F89 =0 ?@>G=>ABL ?@8 @0ABO65=88 (A60B88). 

17.  $0AGёB  :>=AB@C:F89 =0 ?@>G=>ABL ?@8 :@CG5=88. 

18.  $0AGёB :>=AB@C:F89 =0 6ёAB:>ABL ?@8 :@CG5=88. 

19.  $0AGёB :>=AB@C:F89 =0 ?@>G=>ABL ?@8 873815. 

20.  %>2<5AB=>5  459AB285 873810 A :@CG5=85<. 

21.  $0AG5B  M;5<5=B>2 :>=AB@C:F89 =0 A@57 8 A<OB85. 

22.  !07=0G5=85 8 :;0AA8D8:0F8O ?>4H8?=8:>2. 

23.  )0@0:B5@ A>548=5=8O >A=>2=KE A1>@>G=KE 548=8F 8 45B0;59. 
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24.  "A=>2=K5 B8?K A<07>G=KE CAB@>9AB2. 

25.  &8?K, =07=0G5=85, CAB@>9AB2> @54C:B>@>2. 

26.  &@5=85, 53> 284K, @>;L B@5=8O 2 B5E=8:5. 

27.  'AB@>9AB2> 8 =07=0G5=85 8=AB@C<5=B>2 8 :>=B@>;L=>-87<5@8B5;L=KE ?@81>@>2, 

8A?>;L7C5<KE ?@8 B5E=8G5A:>< >1A;C6820=88 8 @5<>=B5 >1>@C4>20=8O. 

28.  �0;K 8 >A8, 8E =07=0G5=85 8 :;0AA8D8:0F8O. 

29.   CDBK. !07=0G5=85 8 :;0AA8D8:0F8O <CDB. 

30.  "A=>2=K5 7040G8 AB@C:BC@=>3> 8 :8=5<0B8G5A:>3> 8AA;54>20=8O <5E0=87<>2. 
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#$��"��!�� � 

 

 0B5@80;K 4;O B5:CI59 0BB5AB0F88 
 
 

�>=B@>;L=0O @01>B0 ?> B5<5 «%B0B8:0» 

 

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 :>=B@>;L=>9 @01>BK (2 20@80=B0) ?> 7025@H5=8N 

>A2>5=8O CG51=>3> <0B5@80;0 B5<K «%B0B8:0», : :>=B@>;L=>9 @01>B5 4>?CA:0NBAO 2A5 

>1CG0NI85AO. 

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK 

#@8 2K?>;=5=88 :>=B@>;L=>9 @01>BK ?>;=>ABLN 70?8AK205BAO CA;>285 7040G8, 

2K?>;=ONBAO =5>1E>48<K5 8;;NAB@0F88, @5H5=85 7040G8 >1O70B5;L=> 70?8AK205BAO 2 

>1I5< 2845, ?>A;5 G53> 45;0NBAO =5>1E>48<K5 ?>4AB0=>2:8. 

�0@80=BK 7040=89: 

�0@80=B 1  
 

1. $0AAG8B0BL AC<<C ?@>5:F89 2A5E A8; A8AB5<K =0 >AL "), 5A;8 F1=28 :!,  
F2=15 :!,  F3=8 :!, F4=24 :!, F5=30 :!. 

 

 
 

2. "?@545;8B5 25;8G8=C AC<<0@=>3> <><5=B0 2A5E A8; A8AB5<K >B=>A8B5;L=> B>G:8 
�. 

 
 

 

3. "?@545;8B5 25@B8:0;L=CN @50:F8N 2 7045;:5 10;:8, ?@54AB02;5==>9 =0 AE5<5. 
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4. "?@545;8BL :>>@48=0BK F5=B@0 BO65AB8 70HB@8E>20==>9 D83C@K 2 7040==>9 
A8AB5<5 :>>@48=0B. 

 

 

 
 

 

5. "?@545;8BL 25;8G8=K @50:F89 2 H0@=8@=KE >?>@0E 10;:8, =03@C65==>9 A8;>9 
F, @0A?@545;5==>9 =03@C7:>9 q 8 ?0@>9 A8; A <><5=B>< m. #@>25AB8 ?@>25@:C 
?@028;L=>AB8 @5H5=8O. 

 

 

F =10 :!, q= 2 :!/<, m=15 :! . <,  a=0,4 < 

 

�0@80=B 2  
 

1. $0AAG8B0BL AC<<C ?@>5:F89 2A5E A8; A8AB5<K =0 >AL "Y, 5A;8 F1=28 :!, F2=15 

:!,  F3=8 :!, F4=24 :!, F5=30 :!. 
 

 
 

2. "?@545;8B5 25;8G8=C AC<<0@=>3> <><5=B0 2A5E A8; A8AB5<K >B=>A8B5;L=> 
B>G:8 B. 
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3. "?@545;8B5 @50:B82=K9 <><5=B 2 7045;:5 10;:8, ?@54AB02;5==>9 =0 AE5<5. 

 
 

 

4. "?@545;8BL :>>@48=0BK F5=B@0 BO65AB8 70HB@8E>20==>9 D83C@K 2 7040==>9 
A8AB5<5 :>>@48=0B. 

 

 
 

 5.  "?@545;8BL 25;8G8=K @50:F89 2 H0@=8@=KE >?>@0E 10;:8, =03@C65==>9 A8;>9 
F, @0A?@545;5==>9 =03@C7:>9 q 8 ?0@>9 A8; A <><5=B>< m. #@>25AB8 ?@>25@:C 
?@028;L=>AB8 @5H5=8O. 

 

F =10 :!, q= 2 :!/<, m=15 :! . <,  a=0,4 < 

�@8B5@88 >F5=:8 

«"B;8G=>» -  >1CG0NI89AO   2K?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 

>4=>3> =54>G5B0. 

 «)>@>H>» -  >1CG0NI89AO   2K?>;=8;  @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«'4>2;5B2>@8B5;L=>»  - >1CG0NI89AO   2K?>;=8;  =5  <5=55 ?>;>28=K @01>BK 8;8 

4>?CAB8; =5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 

>H81:8 8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8  >4=>9  

=53@C1>9  >H81:8  8  B@5E  =54>G5B>2. 

 

X 
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 «!5C4>2;5B2>@8B5;L=>» -  >1CG0NI89AO  4>?CAB8;  G8A;> >H81>: 8 =54>G5B>2, 

?@52>AE>4OI55  =>@<C,  ?@8  :>B>@>9  <>65B  1KBL  2KAB02;5=0  >F5=:0 

«C4>2;5B2>@8B5;L=>»   8;8,  5A;8  ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

 

�0GёB ?> B5<5 «�8=5<0B8:0» 

  

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 B5AB8@>20=8O  ?> 7025@H5=8N >A2>5=8O CG51=>3> 

<0B5@80;0 B5<K  «�8=5<0B8:0», : B5AB8@>20=8N 4>?CA:0NBAO 2A5 >1CG0NI85AO. #@>AB>9 

B5AB (?@54?>;0305BAO B>;L:> >48= ?@028;L=K9 >B25B 2 :064>< 2>?@>A5) 70:@KB>3> B8?0 

A>AB>8B 87 30 2>?@>A>2, ?> 4 20@80=B0 >B25B0 2 :064><.    

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK 

#@8 2K?>;=5=88 B5AB0 2K18@05BAO ?@028;L=K9 20@80=B >B25B0 8 2?8AK205BAO 2 

;8AB 4;O >B25B0. 

�0@80=BK 7040=89: 

1  #5@5<5I5=85< =07K20NB& 

1. ;8=8N 2 ?@>AB@0=AB25, >?8AK205<CN B>G:>9 ?@8 42865=88 

2. 25:B>@, A>548=ONI89  =0G0;L=>5 8 :>=5G=>5 ?>;>65=85 B>G:8 

3. 4;8=C ?CB8 

4. 25:B>@, A>548=ONI89 =0G0;> :>>@48=0B  8 :>=5G=CN B>G:C ?CB8. 
2  !0948B5 D>@<C;C 5AB5AB25==>3> A?>A>10 7040=8O 42865=8O B>G:8 
1.  

2.  

3.  

4.  

3   �0: =0?@02;5= 25:B>@ A:>@>AB8 B>G:8 2 :064K9  40==K9 <><5=B 2@5<5=8? 
1. ?> :0A0B5;L=>9 : B@05:B>@88 B>G:8 2 AB>@>=C 42865=8O 
2. ?> :0A0B5;L=>9 : B@05:B>@88 B>G:8 2 ;N1>< =0?@02;5=88 

3. ?5@?5=48:C;O@=> :0A0B5;L=>9 : B@05:B>@88 B>G:8 
4. G5@57 420 2>7<>6=KE ?>;>65=8O B>G:8 

4  !0 @8AC=:5 ?@82545= 3@0D8: 7028A8<>AB8 A:>@>AB8 42865=8O B5;0 >B 2@5<5=8. �@0D8: 
A>>B25BAB2C5B: 

 
1. ?@O<>;8=59=><C @02=><5@=><C 42865=8N   

2. @02=>70<54;5==><C 42865=8N   
3. @02=>CA:>@5==><C 42865=8N 

4. CA:>@5==><C 42865=8N   

5  &5;> 42865BAO A> A:>@>ABLN 10</A. �KG8A;8B5 ?CBL, ?@>945==K9 70 2 A  
1. 0,2 <        

2. 20 <    
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3. 200 <     

4. 2 < 

6 !0 @8AC=:5 ?@82545= 3@0D8: 7028A8<>AB8  A:>@>AB8 42865=8O B5;0 >B 2@5<5=8. �@0D8: 
A>>B25BAB2C5B: 

 
1. ?@O<>;8=59=><C @02=><5@=><C 42865=8N, 24>;L >A8 ") 

2. CA:>@5==><C 42865=8N ?> >:@C6=>AB8, ?@>B82 >A8 ")   
3. ?@O<>;8=59=><C @02=>CA:>@5==><C 42865=8N, 24>;L >A8 ") 

4. ?@O<>;8=59=><C @02=>70<54;5==><C 42865=8N, 24>;L >A8 ") 

7 &5;>, 42830OAL @02=><5@=>, ?@>H;> 0,8 < 70 2 A. �KG8A;8B5 A:>@>ABL B5;0? 
1. 40 </A      

2. 20 </A      

3. 10 </A   
4. 0,4 </A      

8 �0:8< 2K@065=85< >?@545;O5BAO ?CBL ?@8 @02=><5@=>< ?@O<>;8=59=>< 42865=88? 
1.              

2.    

3.      

4.    

9 %:>@>ABL ?@8 ?@O<>;8=59=>< @02=>70<54;5==>< 42865=88 >?@545;O5BAO 2K@065=85<: 
1.         

2.          

3.    

4.       

10 �48=8F5 :0:>9 D878G5A:>9 25;8G8=K A>>B25BAB2C5B 2K@065=85 </A? 

1. CA:>@5=8O          

2. A:>@>AB8        
3. 8<?C;LA0   
4. ?5@5<5I5=8O       
11 �0:>20 548=8F0 CA:>@5=8O  2 %�? 
1. A</A      
2. A/<2       

3. </A2   

4. </A       
12 �0:>20 548=8F0 A:>@>AB8  2 %�? 
1. A</A     
2. </A        

3. </A2   

4. <·A      

  

 

13 +0AB>B0, ?@8  42865=88 ?> >:@C6=>AB8: 
1. 2@5<O =5>1E>48<>5 4;O ?>;=>3> >1>@>B0  
2. G8A;> >1>@>B>2 70 548=8FC 2@5<5=8 

3. ?5@5<5I5=85 70 548=8FC 2@5<5=8 
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4. 2@5<O, =5>1E>48<>5 =0 1< ?5@5<5I5=8O 
 14 �0:8< 2K@065=85< >?@545;O5BAO A:>@>ABL ?@8  @02=><5@=>< 42865=88 B5;0 ?> 
>:@C6=>AB8 @048CA0 R  A ?5@8>4>< 2@0I5=8O &? 
1.      

2.           

3.         

4.          

 15  0B5@80;L=0O B>G:0, 42830OAL @02=><5@=> ?> >:@C6=>AB8 70 10 A A>25@H05B 50 
>1>@>B>2. �KG8A;8B5 G0AB>BC >1@0I5=8O. 
1. 5 A-1          

2. 0,2 A-1        

3. 2 A-1       

4. 500 A-1      

 16 &5;> @02=><5@=> 42865BAO ?> >:@C6=>AB8 A ;8=59=>9 A:>@>ABLN 3</A. �=0O, GB> 
F5=B@>AB@5<8B5;L=>5 CA:>@5=85 B5;0 @02=> 3 </A2, 2KG8A;8B5 @048CA >:@C6=>AB8. 
1. 0,5 <      
2. 6<       
3. 2<       
4. 3<          
 17  &25@4>5 B5;> 2@0I05BAO 2>:@C3 =5?>4286=>9 >A8 OO1 ?> 70:>=C . � 
<><5=B 2@5<5=8 >B 0.A 4> t = 1 A B5;> 1C45B 2@0I0BLAO... 

 
1. @02=>70<54;5==> 
2. CA:>@5==> 
3. 70<54;5==> 
4. @02=>CA:>@5==> 
  18  &5;> @02=><5@=> 2@0I05BAO 2>:@C3 >A8 Z A C3;>2>9 A:>@>ABLN ω = 6c-1. �0 2@5<O 2A 
B5;> ?>25@=5BAO =0 C3>;... 

 
1. 3600 

2. 3 @04 
3. 12 @04 
4. 1200 

 19 �20 H:820 A>548=5=K @5<5==>9 ?5@540G59. &>G:0 А >4=>3> 87 H:82>2 8<55B A:>@>ABL 
40 A</A. %:>@>ABL B>G:8 В 4@C3>3> H:820 2 MB>< A;CG05 @02=0... 
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1. ʋB = 40 A</A  
2. ʋB = 5 A</A  
3. ʋB = 10 A</A  
4. ʋB = 20 A</A  
 20 #> >:@C6=>AB8 @048CA0 20 < 42865BAO B>G:0 ?> 70:>=C S = 3 + t3, 345 - 2@5<O 2 
A5:C=40E, S -  2 <5B@0E. �0A0B5;L=>5 CA:>@5=85 B>G:8 2 <><5=B 2@5<5=8 t = 2A @02=>...</A2.  

1. 36 

2. 24 

3. 12 

4. 18 

 21 �@0I5=85 :>;5A0 >B=>A8B5;L=> =5?>4286=>9 >A8 7040=> C@02=5=85< φ = 11 + 2t3, 345 φ 

- C3>; 2 @0480=0E, t - 2@5<O 2 A5:C=40E. '3;>2>5 CA:>@5=85 :>;5A0 2 <><5=B 2@5<5=8 3 A 
@02=>... (@04/A2). 

1. 12 

2. 36 

3. 18 

4. 16 

 22 �8A: @048CA0 R= 10 A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + 3t (φ 2 @0480=0E, t 2 
A5:C=40E). %:>@>ABL B>G:8 А ?@8 t = 2 A 1C45B @02=0... 

 
1. 30 A</A 
2. 80 A</A 
3. 60 A</A 
4. 32 A</A 
23 �8A: @048CA0 R=10. A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + t3 @04. !>@<0;L=>5 
CA:>@5=85 B>G:8 А 2 <><5=B 2@5<5=8 t = 2 A @02=>... 

 
1. 1000 A</A2 

2. 1440 A</A2 

3. 1600 A</A2 

4. 360 A</A2  

  

24 �8A: @048CA0 R=10 A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + t3 @04. �0A0B5;L=>5 
CA:>@5=85 B>G:8 А 2 <><5=B 2@5<5=8 t =  3 A @02=>... 
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1. 30 A</A2 

2. 180 A</A2 

3. 150 A</A2 

4. 200 A</A2  

25 �8A: @048CA0 R=10 A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + 3t @04. 'A:>@5=85 
B>G:8 А 2 <><5=B 2@5<5=8 t = ..... A @02=>... 

 
1. 0 A</A2 

2. 50 A</A2 

3. 250 A</A2 

4. 90 A</A2  

26 &>G:0 42865BAO ?> 7040==>9 B@05:B>@88 ?> 70:>=C s(t) = 2t2 – 5t (<). � <><5=B 2@5<5=8 t 
=1 A =>@<0;L=>5 CA:>@5=85 B>G:8 @02=>  3 (</A2). #>;=>5 CA:>@5=85 B>G:8 a (</A2) 2 MB>B 
<><5=B 2@5<5=8 @02=>... 

 
1. 5 

2. 6 

3. 3,5 

4.  

27 � :@82>H8?=>-?>;7C==>< <5E0=87<5 :@82>H8? 2@0I05BAO A C3;>2>9 A:>@>ABLN 

 ω0 = 2A-1. #@8 7040==KE @07<5@0E OA = 10 A<, �� =20 A< 8 25@B8:0;L=>< ?>;>65=88 
:@82>H8?0 C3;>20O A:>@>ABL H0BC=0 АВ @02=0... 

 
1.  A-1 

2.  A-1 

3.  A-1 

4.  A-1 

  

28 !0 @8AC=:5 ?@54AB02;5= 3@0D8: 42865=8O B>G:8 =0 ?@O<>;8=59=>9 B@05:B>@88 s(t). 

%:>@>ABL B>G:8 2 <><5=B 2@5<5=8  3A @02=0...(</c) 
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1. 3,5 

2. 2 

3. 1,5 

4. 8 

 29  #> :0:>9 D>@<C;5 >?@545;O5BAO CA:>@5=85 B>G:8 ?@8 :>>@48=0B=>< A?>A>15 7040=8O 
42865=8O B>G:8? 
1.      

2 .    

3 .    

4. a =  

 30 "?@545;8B5 E0@0:B5@ 2@0I0B5;L=>3> 42865=8O B25@4>3> B5;0 2>:@C3 =5?>4286=>9 >A8 
2 A;CG05, :>340 ω= 20t. 
1. @02=>70<54;5==>5 
2. CA:>@5==>5 
3. @02=><5@=>5 
4 @02=>CA:>@5==>5 
  

�;NG : B5ABC:  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
2 1 1 1 2 3 4 1 4 2 3 4 2 3 1 4 4 3 3 3 2 1 2 2 4 1 2 3 2 4 

 

�8AB 4;O >B25B0 
№ 

2>?@>A0 
�>4 
>B25B0 

№ 

2>?@>A0 
�>4 
>B25B0 

№ 

2>?@>A0 
�>4 
>B25B0 

1  11  21  

2  12  22  

3  13  23  

4  14  24  

5  15  25  

6  16  26  

7  17  27  

8  18  28  

9  19  29  

10  20  30  

 

�@8B5@88 >F5=:8 
«"B;8G=>» -  26-30 ?@028;L=KE >B25B>2  

«)>@>H>»  - 20-25 ?@028;L=KE >B25B>2  

«'4>2;5B2>@8B5;L=>»  - 15-19 ?@028;L=KE >B25B>2  

«!5C4>2;5B2>@8B5;L=>»  - <5=55 15 ?@028;L=KE >B25B>2. 
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�0GёB ?> B5<5 «�8=0<8:0» 

  

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 70GёB=>9 @01>BK (30 20@80=B>2) ?> 7025@H5=8N 

>A2>5=8O CG51=>3> <0B5@80;0 B5<K «�8=0<8:0» 8 ?8AL<5==KE >B25B>2 =0 2>?@>AK, : 

70GёBC 4>?CA:0NBAO 2A5 >1CG0NI85AO. 

#@8 2K?>;=5=88 70GёB=>9 @01>BK ?>;=>ABLN 70?8AK205BAO CA;>285 7040G8, 

2K?>;=ONBAO =5>1E>48<K5 8;;NAB@0F88, @5H5=85 7040G8 >1O70B5;L=> 70?8AK205BAO 2 

>1I5< 2845, ?>A;5 G53> 45;0NBAO =5>1E>48<K5 ?>4AB0=>2:8. 

�0@80=BK 7040=89: 
�040G0 1. �2865=85 =5A2>1>4=>9 <0B5@80;L=>9 B>G:8. %8;0 8=5@F88. 

% :0:>9 A:>@>ABLN <>B>F8:;8AB 4>;65= ?@>5E0BL ?> 2K?C:;><C <>ABC, @048CA 

:@8287=K :>B>@>3> 7040=, GB>1K 2 A0<>9 25@E=59 B>G:5 <>AB0 A8;0 402;5=8O 

<>B>F8:;8AB0 =0 <>AB 1K;0 2 n @07 <5=LH5 (87 B01;8FK) 53> >1I59 A <>B>F8:;8AB>< A8;K 

BO65AB8. �0==K5 A2>53> 20@80=B0 27OBL 87 B01;8FK 1. 

&01;8F0 1 - �0==K5 4;O @0AGёB0 : 7040G5 1 

�0@80=B R, < n �0@80=B R, < n 

1 25 2 16 20 3 

2 22 3 17 21 2 

3 24 2 18 23 3 

4 23 3 19 24 2 
5 20 2 20 25 3 

6 21 3 21 20 2 
7 24 2 22 21 3 

8 23 3 23 22 2 

9 22 2 24 24 3 

10 20 3 25 23 2 

11 21 2 26 22 3 

12 22 3 27 25 2 
13 21 2 28 23 3 

14 23 3 29 21 2 
15 25 2 30 20 3 

  
 

�040G0 2. %8;0 B@5=8O 

"?@545;8BL @01>BC ?>AB>O==>9 A8;K, F (A<. @8AC=>: : 7040G5) ?@8 ?5@542865=88 

3@C70 225@E ?> =0:;>==>9 ?;>A:>AB8 4;8=>9 l = ��. �>MDD8F85=B B@5=8O - f. %8;0 

BO65AB8 3@C70 - G. �2865=85 3@C70 A CA:>@5=85< а, </A2. #@8=OBL C3>; =0:;>=0  α = 30°. 

�0==K5 A2>53> 20@80=B0 27OBL 87 B01;8FK 2. 
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&01;8F0 2 - �0==K5 4;O @0AGёB0 : 7040G5 2 

�0@80=B G, H l, < а, </A2 f �0@80=B G, H l, < 0, </A2 f 
1 200 4 1,5 0,01 16 200 3 1,3 0,01 
2 220 5 1,8 0,02 17 400 5 1,6 0,03 
3 240 3,5 1,7 0,03 18 600 4,5 1,7 0,02 
4 300 3 1,9 0,02 19 800 3 1,8 0,03 
5 400 4 1,2 0,01 20 400 5 1,2 0,02 
6 500 3 2,0 0,03 21 700 3,5 1,5 0,01 
7 600 5 2,1 0,01 22 600 3 1,6 0,01 
8 300 3,5 1,8 0,02 23 400 4,5 1,8 0,03 
9 400 4,5 1,9 0,03 24 300 4 1,9 0,02 
10 500 5 1,4 0,01 25 800 5 2,0 0,03 
11 600 4 1,3 0,03 26 500 3,5 1,2 0,01 
12 300 3,5 2,0 0,03 27 400 4,5 1,4 0,02 
13 400 3 1,5 0,01 28 200 5 1,6 0,03 
14 500 4 1,6 0,03 29 400 3 1,9 0,01 
15 600 5 1,9 0,02 30 600 4 2,0 0,02 
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2. �0: >?@545;8BL G8A;5==>5 7=0G5=85 A8;K 8=5@F88? 

3. � Gё< 70:;NG05BAO ?@8=F8? �0;0<15@0 (<5B>4 :8=5B>AB0B8:8)? 

4. �0:85 A>AB02;ONI85 A8;K 8=5@F88 2>7=8:0NB ?@8 :@82>;8=59=>< 42865=88? 

5. �0: >?@545;8BL G8A;5==>5 7=0G5=85 F5=B@>156=>9 A8;K? 

6. �>340 2>7=8:05B :0A0B5;L=0O A>AB02;ONI0O A8;K 8=5@F88 8 :C40 >=0 =0?@02;5=0? 

7. +B> 7=0G8B «A8;0 A>25@H05B @01>BC»? �48=8FK 87<5@5=8O @01>BK. 

8. �0: >?@545;O5BAO @01>B0 ?@8 ?>ABC?0B5;L=>< 8 2@0I0B5;L=>< 42865=8OE B2ё@4>3> 

B5;0? 

9. +B> B0:>5 <>I=>ABL 8 :0: 5ё >?@545;8BL? 

10. +B> E0@0:B5@87C5B :>MDD8F85=B ?>;57=>3> 459AB28O? 

�@8B5@88 >F5=:8  
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«"B;8G=>» -  >1CG0NI89AO   >B25B8; 25@=> =0 B5>@5B8G5A:85 2>?@>AK, 2K?>;=8;  

7040G8  ?>;=>ABLN,  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> =54>G5B0. 

 «)>@>H>» -  >1CG0NI89AO  >B25B8; =0 B5>@5B8G5A:85 2>?@>AK 8 2K?>;=8;  7040G8 

?>;=>ABLN, => 4>?CAB8;  =5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 

42CE =54>G5B>2. 

«'4>2;5B2>@8B5;L=>»  - >1CG0NI89AO >B25B8; =0 1B;LHCN G0ABL B5>@5B8G5A:8E 
2>?@>A>2, 2K?>;=8;  =5  <5=55 ?>;>28=K @01>BK 8;8 4>?CAB8; =5 1>;55 42CE 3@C1KE 

>H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0, 8;8 =5 

1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8  >4=>9  =53@C1>9  >H81:8  8  B@5E  =54>G5B>2. 

 «!5C4>2;5B2>@8B5;L=>» -  >1CG0NI89AO  4>?CAB8; G8A;> >H81>: 8 =54>G5B>2  

?@52>AE>4OI55  =>@<C,  ?@8  :>B>@>9  <>65B  1KBL  2KAB02;5=0  >F5=:0 

«C4>2;5B2>@8B5;L=>»   8;8,  5A;8  ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

 

�>=B@>;L=0O @01>B0 ?> B5<5 «%>?@>B82;5=85 <0B5@80;>2» 

 

%>AB>8B  87 6 7040G, ?> 7025@H5=8N >A2>5=8O CG51=>3> <0B5@80;0 B5<K  

«%>?@>B82;5=85 <0B5@80;>2», : :>=B@>;L=>9 @01>B5 4>?CA:0NBAO 2A5 >1CG0NI85AO. 

#@8 2K?>;=5=88 :>=B@>;L=>9 @01>BK ?>;=>ABLN 70?8AK205BAO CA;>285 7040G8, 

2K?>;=ONBAO =5>1E>48<K5 8;;NAB@0F88, @5H5=85 7040G8 >1O70B5;L=> 70?8AK205BAO 2 

>1I5< 2845, ?>A;5 G53> 45;0NBAO =5>1E>48<K5 ?>4AB0=>2:8. 

�0@80=BK 7040=89: ((>@<8@CNBAO A;CG09=K< >1@07>< A>3;0A=> B01;8F5 ?> ?@8=F8?C 

2K1>@0 ;N1>9 7040G8 ?0@K): 

3040G0 

№1 

3040G0 

№2 

3040G0 

№3 

3040G0 

№4 

3040G0 

№5 

3040G0 

№6 

1 3 5 7 9 11 

2 4 6 8 10 12 

 

1. #@>25@8BL ?@>G=>ABL HB8DB>2>3> A>548=5=8O :>@><KA;0 A 20;><, 5A;8 [Ä] = 60 

 #0, 4;8=0 HB8DB0 50 <<, 480<5B@ HB8DB0 6 <<, 480<5B@ 20;0 20<<, =03@C7:0 F= 

2 :! 

2. #@>25@LB5 CA;>285  - 2K45@68B ;8 70:;ё?>G=>5 A>548=5=85  =03@C7:C 2  200 :! 

5A;8 δ =5 мм; d=10 мм; m = 3;  EDô  = 80  #0   Eмó =100  ?0. 



28 

 

3. #>AB@>8BL M?N@K :@CBOI8E <><5=B>2, ?@>25@8BL ?@>G=>ABL 20;0 ?@8 [Ä] = 70  #0 

?@8 A;54CNI8E 40==KE:  1= 1 :!<,  2= 5 :!<;  3= 4 :!<, d1 = 30 <<, d2= 60 <<, 

d1= 38 <<. 

4. �20 >48=0:>2KE 20;0 A>548=5=K <CDB>9. "?@545;8BL =081>;LH89 4>?CA:05<K9 

:@CBOI89 <><5=B, ?5@540205<K9 <CDB>9 ?@8 [Ä] = 20  #0. $07<5@K <CDBK d= 40 

<<, D = 60 <<. 

5. "?@545;8B5 ?>;O@=K9 <><5=B 8=5@F88 A5G5=8O  8  <><5=B A>?@>B82;5=8O A5G5=8O 

:@C3;>3> 1@CA0 d= 54  мм. 

6. +B> =07K205BAO CA;>285< ?@>G=>AB8 ?@8 :@CG5=88. "F5=8B5 ?@>G=>ABL 20;0 d= 54  

мм 5A;8 >= 8A?KBK205B �кD = 1500 к�  ?@8  кDô  = 100  ?0. 

7. #@>2548B5 ?@>5:B=K9 @0AG5B 35><5B@8G5A:>3> ?0@0<5B@0 A5G5=8O 20;0,  5A;8  Nmax 

= 100 к�;    �Па
p

160ó . 

8. �7 CA;>28O ?@>G=>AB8 =0 @0ABO65=85 (A60B85) >?@545;8BL 480<5B@ HB>:0 

384@>F8;8=4@0 ?>4J5<=>9 <0H8=K, :>B>@K9 1C45B 8A?KBK20BL A68<0NICN 

=03@C7:C F= 500 :!, 5A;8 [Ã] = 200  #0. 

9. "?@545;8BL  25;8G8=C  ?>?5@5G=>9   A8;K  2 A5G5=8OE  1 – 1 . 

 

 

10. "?@545;8B5 >A52K5 <><5=BK A>?@>B82;5=8O A5G5=8O ?@O<>C3>;L=>3>  1@CA0  b= 73  

мм; h=32 мм 

11. "?@545;8BL 25;8G8=C 873810NI53> <><5=B0 2 B>G:5 D. m1= 15 :! <;   m2  = 28 :! 

<;  F1 =20:!; F2 = 30:H. 

 

12. +B> =07K205BAO CA;>285< ?@>G=>AB8 ?@8 873815. "F5=8B5 ?@>G=>ABL 20;0 d= 54  мм 

5A;8 >= 8A?KBK205B �и = 1500 к�  ?@8   σи= 160  ?0 

 

�@8B5@88 >F5=:8 
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«"B;8G=>» -  >1CG0NI89AO   2K?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 

>4=>3> =54>G5B0. 

 «)>@>H>» -  >1CG0NI89AO   2K?>;=8;  @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«'4>2;5B2>@8B5;L=>»  - >1CG0NI89AO   2K?>;=8;  =5  <5=55 ?>;>28=K @01>BK 8;8 

4>?CAB8; =5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 

>H81:8 8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8  >4=>9  

=53@C1>9  >H81:8  8  B@5E  =54>G5B>2. 

 «!5C4>2;5B2>@8B5;L=>» -  >1CG0NI89AO  4>?CAB8; G8A;> >H81>: 8 =54>G5B>2  

?@52>AE>4OI55  =>@<C,  ?@8  :>B>@>9  <>65B  1KBL  2KAB02;5=0  >F5=:0 

«C4>2;5B2>@8B5;L=>»   8;8,  5A;8  ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 
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D545@0;P=>5 3>AC40@AB25==>5 02B>=><=>5 >1@07>20B5;P=>5 CG@5645=85  
2OAH53> >1@07>20=8S  

«!���"-��"� �# �!��� ��!#�� !"����Ы� #���� !�"�"  
�Э ���!��'�!���� � ��� �!" ����/» 

 

$0:C;PB5B A@54=53> ?@>D5AA8>=0;P=>3> >1@07>20=8S 

 

 

 

 

 

 

 

 
 

 

�><?;5:B 
>F5=>G=OE A@54AB2  

?> ?@54<5BC 

 

��.02 «Э;5:B@>B5E=8:0» 
  

   

>1@07>20B5;P=>9 ?@>3@0<<O A@54=53> ?@>D5AA8>=0;P=>3> >1@07>20=8S 

 (�� !��)  

?> A?5F80;P=>AB8    

27.02.02 «"5E=8G5A:>5 @53C;8@>20=85 8 C?@02;5=85 :0G5AB2><» 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 !0=:B-�5B5@1C@3 2021



  

 

1. "�Щ�� #"�"��!�/ 

�>=B@>;P=>->F5=>G=O5 A@54AB20 (��!) ?@54=07=0G5=O 4;S :>=B@>;S 8 >F5=:8 

>1@07>20B5;P=OE 4>AB865=89 >1CG0RI8EAS, >A2>82H8E ?@>3@0<<C CG51=>9  48AF8?;8=O    

��.02 «Э;5:B@>B5E=8:0» 

��! 2:;RG0RB :>=B@>;P=O5 <0B5@80;O 4;S ?@>2545=8S B5:CI59 8  

?@><56CB>G=>9 0BB5AB0F88 2 D>@<5  Q:70<5=0 2 3 A5<5AB@5.  

��! @07@01>B0=O =0 >A=>20=88 ?>;>65=89:  

>1@07>20B5;P=>9 ?@>3@0<<O A@54=53> ?@>D5AA8>=0;P=>3> >1@07>20=8S ?>  
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D>@<O B5:CI53> :>=B@>;S – CAB=O9 >?@>A 8 @5H5=85 7040G. 

�@><56CB>G=0S 0BB5AB0F8S ?> CG51=>9 48AF8?;8=5 – Q:70<5= 2 3 A5<5AB@5.  

   



  

 

3. $�%#$�����!�� "*�!���!�/ $��'�0&�&"� "�'+�!�/  #" ����  �"!&$"�/ 

 

�>4 
$57C;PB0BO >1CG5=8я 
(>A2>5==O5 C<5=8я, 
CA2>5==O5 7=0=8я) 

"A=>2=O5 ?>:070B5;8 >F5=:8 @57C;PB0B0 
�84O 0BB5AB0F88 

&5:Cщ89 :>=B@>;P* 
#@><56CB>G=0я 
0BB5AB0F8я 

#1 

@0AAG8BO20BP ?0@0<5B@O 8 
Q;5<5=BO Q;5:B@8G5A:8E 8  
Q;5:B@>==OE F5?59 

 

 Q:A?5@B=>5 =01;R45=85 8 >F5=:0 2O?>;=5=8S    
?@0:B8G5A:8E @01>B; 

 >F5=:0 C@>2=S CA2>5=8S >1CG0RI8<8AS 
<0B5@80;0 B5< 2> 2@5<S ?@><56CB>G=>9 
0BB5AB0F88 

 Э (� ) 

#2 

A>18@0BP Q;5:B@8G5A:85 AE5<O 
8 ?@>25@SBP 8E @01>BC 

 

 Q:A?5@B=>5 =01;R45=85 8 >F5=:0 2O?>;=5=8S    
;01>@0B>@=OE @01>B �  №1-6 - 

#3 

87<5@SBP ?0@0<5B@O 
Q;5:B@8G5A:>9 F5?8 

 

 Q:A?5@B=>5 =01;R45=85 8 >F5=:0 2O?>;=5=8S    
;01>@0B>@=OE @01>B; �  №1-6 - 
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16/05 101 4 0,039 3/06 117 9 0,077 
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1 8 1 6 8 2 11 8 1 16 8 0 
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3 8 0 8 8 5 13 8 2 18 8 2 
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5 8 3 10 8 4 15 8 3 20 8 5 
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1 1450 3 0,20 11 1450 5 0,34 

2 1450 4 0,28 12 1450 2 0,14 

3 1450 6 0,41 13 1450 6 0,41 

4 1450 5 0,34 14 1450 1 0,07 

5 1450 8 0,55 15 1450 3 0,20 

6 1450 4 0,28 16 1450 6 0,41 

7 1450 2 0,14 17 1450 4 0,28 

8 1450 0 0,00 18 1450 7 0,48 

9 1450 1 0,07 19 1450 5 0,34 

10 1450 3 0,20 20 1450 2 0,14 
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15/05 107 1 0,009 2/06 122 4 0,033 

16/05 108 5 0,046 3/06 117 8 0,068 

17/05 115 4 0,034 3/06 118 5 0,042 

18/05 103 6 0,058 4/06 116 5 0,042 

19/05 108 2 0,019 5/06 105 3 0,029 
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3 12 3 8 12 5 13 12 5 18 12 4 
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 �><?;5:A=K9 48DD5@5=F8@>20==K9 70G5B ?@>2>48BAO 2 420 MB0?0. 

1 QB0?- B5AB8@>20=85, ?@>2>48BAO A ?@8<5=5=85< :><?LNB5@=>9 ?@>3@0<<K 
B5AB8@>20=8O  ( 20 2>?@>A>2, 2 :064>< 3 4 20@80=B0 >B25B0). 

 �0@80=B 7040=8O D>@<8@C5BAO <5B>4>< A;CG09=>3> 2K1>@0. �>;8G5AB2>  20@80=B>2 

>?@545;O5BAO :>;8G5AB2>< >1CG0NI8EAO. 

ТеEF  

1. #>A;54>20B5;P=>ABP :><<C=8:0F8>==>3> ?@>F5AA0: 
1. >B?@028B5;L, A>>1I5=85, 845O, ?>;CG0B5;L 

2. >B?@028B5;L, 845O, A>>1I5=85, ?>;CG0B5;L 

3. A>>1I5=85, 845O, >B?@028B5;L, ?>;CG0B5;L 

4. =5B ?@028;L=>3> >B25B0 

 

2. '?@02;5=85 ?@>872>4AB2>< 8745;89 – QB>: 
1. (8=0=A>2K9 <5=546<5=B 

2. �==>20F8>==K9 <5=546<5=B 

3. #@>872>4AB25==K9 <5=546<5=B  

4.  5=546<5=B <0@:5B8=30 

 

3. �A;8 @01>B=8:8 8A?OBO20RB 65;0=85 1OBP :><?5B5=B=O<8, 

C20605<O<8, B> QB> 2O@065=85 ?>B@51=>AB59: 
1. CA?5E0 

2. D878>;>38G5A:8E 

3. 157>?0A=>AB8 

4. A>F80;L=KE 

 

4. � A>45@60B5;P=O< B5>@8S< <>B820F88 >B=>ASBAS: 
1. B5>@8O  0A;>C, <>45;L #>@B5@0-�>C;5@0, B5>@8O �5@F15@30 

2. B5>@8O >6840=8O, B5>@8O  0:�;5;;0=40, B5>@8O A?@0254;82>AB8 

3. B5>@8O >6840=8O, B5>@8O A?@0254;82>AB8, <>45;L #>@B5@0-�>C;5@0 

4. B5>@8O  0A;>C, B5>@8O  0:�;5;;0=40, B5>@8O �5@F15@30  

 

5. #>B@51=>ABP – QB>&  
1. =C640, 2>?;>I5==0O 2 :0:CN-;81> D>@<C 
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2. B>20@, :>B>@K9 A?>A>15= C4>2;5B2>@8BL =C64C ?>B@518B5;O 

3. :>;8G5AB2> 45=53, :>B>@>5 ?>B@518B5;L A<>65B 8A?>;L7>20BL 4;O 

C4>2;5B2>@5=8O A2>8E =C64 

4. 45OB5;L=>ABL ?> ?@8>1@5B5=8N B>20@>2 8 CA;C3 

6.  5=546<5=B – QB>: 
1. !0C:0, 8A:CAAB2> 8 ?@0:B8:0 C?@02;5=8O  

2. �A:CAAB2> 8 ?@0:B8:0  

3. !0C:0 8 8A:CAAB2> 

4. !0C:0 8 ?@0:B8:0 

 

7. � 8AB>@88 <5=546<5=B0 :0:>9 H:>;O =5 ACI5AB2C5B: 
1. �;0AA8G5A:>9 

2. (:>;K G5;>25G5A:8E >B=>H5=89  

3.  0B5<0B8G5A:0O  

4. �40?B82=>9 

8. �>340 >ACI5AB2;S5BAS B5:CI89 :>=B@>;P? 
1. #>A;5 55 7025@H5=8O  

2. #> 4>3>2>@5==>AB8 A 8A?>;=8B5;5< 

3. � E>45 @01>BK 

4. �> =0G0;0 @01>BK 

 

9. �O15@8B5 25@=>5 >?@545;5=85 F5;8: 
1. &5;L 3 MB> 7040G0, :>B>@0O AB>8B ?@54 B@C4>2K< :>;;5:B82>< 

2. &5;L- MB> :>=5G=K9 @57C;LB0B, : :>B>@><C AB@5<OBAO @01>B=8:8 

3. &5;L 3 MB> =>@<0, CAB0=>2;5==0O @C:>2>4AB2>< >@30=870F88 

4. &5;L 3 MB> >1J5:B C?@02;5=8O 

10.  �0:85 :0G5AB20 4>;6=O 1OBP @0728BO C <5=5465@0? 
1. &5@?5=85, CA84G82>ABL, ?C=:BC0;L=>ABL 

2.  54;8B5;L=>ABL, >AB>@>6=>ABL, 8A?>;=8B5;L=>ABL 

3. �><<C=8:015;L=>ABL, @5H8B5;L=>ABL, >B25BAB25==>ABL 

4. "AB>@>6=>ABL, 148B5;L=>ABL, F5;5CAB@5<;5==>ABL 

11.  �5;538@>20=85 ?>;=><>G89 – QB>: 
1. #5@540G0 ?>;=><>G89 

2. "B:07 >B ?>;=><>G89 

3. #@52KH5=85 ?>;=><>G89 
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4. #@8:07 > 2K?>;=5=88 ?>;=><>G89 

 

12. #>AB02I8:8, :>=:C@5=BO, ?>B@518B5;8, 70:>=>40B5;PAB2> – QB>: 
1. (0:B>@K 2=5H=59 A@54K :>A25==>3> 2>7459AB28O  

2. (0:B>@K 2=CB@5==59 A@54K 

3. (0:B>@K 2=5H=59 A@54K ?@O<>3> 2>7459AB28O 

4. !5B ?@028;L=>3> >B25B0 

 

13. #@8 :0:>9 AB@C:BC@5 @C:>2>48B5;P 1>;PH5 2A53> 703@C65=? 
1. �8=59=0O 

2. (C=:F8>=0;L=0O 

3. �8=59=>-DC=:F8>=0;L=0O  

4.  0B@8G=0O 

 

14. '5;>25:, 70=8<0RI89 ?>AB>S==CR 4>;6=>ABP, 2 ?>4G8=5=88 :>B>@>3> 

=0E>4SBAS ;R48, - QB>: 
1) #@54?@8=8<0B5;L 

2)  5=5465@  

3) �87=5A<5= 

4) 2A5 >B25BK ?@028;L=K5 

 

15. �>38G5A:>5 2708<>>B=>H5=85 C@>2=59 C?@02;5=8S 8 DC=:F8>=0;P=OE 
>1;0AB59 QB>: 

1. F5;8 >@30=870F88 

2. 7040G8 C?@02;5=8O 

3. AB@C:BC@0 >@30=870F88 

4. 2=CB@5==85 ?5@5<5==K5 >@30=870F88 

16.   � =0AB>SI55 2@5<S >B=>H5=85 : :>=D;8:B0<: 
1. =530B82=>5 

2. >4=>7=0G=> A:070BL =5;L7O 

3. ?>;>68B5;L=>5 

4. :>=D;8:B 3 MB> 5AB5AB25==>5 O2;5=85, :>B>@K< =5>1E>48<> C?@02;OBL 

 

17. #@8G8=O =5C4>2;5B2>@8B5;P=OE >@30=870F8>==OE :><<C=8:0F89: 

1. 8=D>@<0F8>==K5 ?5@53@C7:8 
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2. =5C4>2;5B2>@8B5;L=0O AB@C:BC@0 >@30=870F88 

3. 8A:065==K5 A>>1I5=8O 

4. 2A5 >B25BK ?@028;L=K5  

 

18. � 2=CB@5==8< ?5@5<5==O< >@30=870F88 >B=>ASBAS 

1. �040G8, F5;8, ;N48  

2. "1>@C4>20=85, B5E=>;>388  

3. �0?0AK, AB@C:BC@0 

4. �A5 ?5@5G8A;5==K5 

19. �=5H=RR A@54C >@30=870F88 E0@0:B5@87CRB 
1. D8=0=A>2K5 8 <0@:5B8=3>2K5 F5;8 

2. >1;0ABL 45OB5;L=>AB8 D8@<K 8 :>@?>@0B82=0O :C;LBC@0   

3. :>=:C@5=F8O, ?>B@518B5;L  

4. AB@C:BC@0, >1>@C4>20=85, B5E=>;>388 

20. �O15@8B5 25@=>5 >?@545;5=85 >@30=870F88: 
1. �@C??0 ;N459, A>2<5AB=> >?@545;ONI8E F5;8 

2. �@C??0 2<5AB5 @01>B0NI8E ;N459 

3. �@C??0 ;N459, 2K?>;=ONI8E A;>6=K5 B@C4>2K5 >?5@0F88 

4. �@C??0 ;N459, 45OB5;L=>ABL :>B>@KE A>7=0B5;L=> :>>@48=8@C5BAO 4;O 

4>AB865=8O A>2<5AB=KE F5;59 

 

5.4. �@8B5@88 >F5=:8 

�@8B5@88 >F5=:8 B5AB0 . "F5=:0 2KAB02;O5BAO ?> :>;8G5AB2C ?@028;L=KE >B25B>2 

: 20-19 3 «5»,  18-16 3 «4», 15-13- «3»,  12 - «2» 

�;RG : B5ABC: 

1.  2.  3.  4.  5.  6.  7.  8.  9.  10.  

1 3 2 4 2 2 1 4 3 3 

11.  12.  13.  14.  15.  16.  17.  18.  19.  20.  

2 2 1 2 4 1 4 4 1 2 

 

2 QB0?- @5H5=85 A8BC0F8>==OE 7040G.  
"1CG0NI5<CAO  ?@54;0305BAO ?@>0=0;878@>20BL A8BC0F8>==CN 7040GC 8 

?@54;>68BL A2>9 20@80=B @5H5=8O A8BC0F88.  

�B>@>9 MB0? ?@>2>48BAO 8=48284C0;L=> ?> 20@80=B0< (12 20@80=B>2). 

"1CG0NI89AO 2 CAB=>9 D>@<5 ?@54AB02;O5B @57C;LB0B @5H5=8O. 
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�040=85:  #@>0=0;878@>20BL A8BC0F8N. 

 %8BC0F8O 1 

$C:>2>48B5;L =0?@02;O5B 42CE @01>B=8:>2 2 :><0=48@>2:C, => >48= =0>B@57 >B 

MB>3> >B:07K205BAO, <>B828@CO ?;>E8<8 <56;8G=>AB=K<8 >B=>H5=8O<8 <564C =8<8. 

�K 3>2>@8B5:&&&&&&&&&& 

%8BC0F8O 2 

�0H A>B@C4=8: ?>40; 70O2;5=85 >1 C2>;L=5=88 ?> A>1AB25==><C 65;0=8N. �>340 

2K G5@57 420 4=O A?@0H8205B5 53> > ?@8G8=0E, >= 3>2>@8B: «�0: @07 A 20<8 O 1K =5 E>B5; 

>1AC640BL MB>B 2>?@>A». 

�K 3>2>@8B5: 

%8BC0F8O 3 

� 2>73;02;O5<K9 20<8 >B45; ?@8=OB =>2K9 A>B@C4=8:. "= 4>1@>A>25AB=> @01>B05B 

8 A> 2:CA>< >45205BAO. %@02=82 <KA;5==> A51O A =8<, 2K ?@8E>48B5 : 2K2>4C, GB> 20H 

2=5H=89 284 >AB02;O5B 65;0BL ;CGH53>. � BCB 5I5 @0A?@>AB@0=8;0AL A@548 ?>4G8=5==KE 

HCB:0 =0AG5B 20H8E 1@N: 8 ?>:@>O ?8460:0. 

�0: 25AB8 A51O 2 MB>9 A8BC0F88? 

 

%8BC0F8O 4 

�K 4 70<5AB8B5;L =0G0;L=8:0 >B45;0, 2A5 A>B@C4=8:8 :>B>@>3> 4 65=I8=K. � 

A8;C A2>53> E0@0:B5@0 8;8 ?> :0:8<-B> 4@C38< ?@8G8=0< 2K =5 =@028B5AL =8:><C 2 MB>< 

>B45;5. $C:>2>48B5;L ?@54;0305B 20< 70=OBL >B45;L=K9 :018=5B, => MB> 1C45B 70B@C4=OBL 

20HC @01>BC, B0: :0: 20< =5>1E>48<0 8=D>@<0F8O, ?>ABC?0NI0O >B >AB0;L=KE 

A>B@C4=8:>2 >B45;0. �0: 2K ?>ABC?8B5? 

%8BC0F8O 5 

�8@5:B>@ :0D5 ?@>G8B0; :=83C 60;>1 8 ?@54;>65=89 8 2KOA=8; A;54CNI55: 

• ?>A5B8B5;59 CAB@08205B 0AA>@B8<5=B; 

• ?>A5B8B5;8 4>2>;L=K :0G5AB2>< ?@83>B>2;5==>9 ?8I8; 

• 8< =@028BAO :0G5AB2> >1A;C6820=8O 8 256;82>ABL ?5@A>=0;0; 

• B5< =5 <5=55 ?>A5B8B5;8 =5 E>B5;8 1K ?@89B8 2 MB> :0D5 5I5 @07 2 A2O78 A B5<, 

GB> ?5@A>=0; :0D5 ?;>E> >B=>A8BAO 4@C3 : 4@C3C, @01>B=8:8 3@C1> @073>20@820NB <564C 

A>1>9, 8 C ?>A5B8B5;59 A>7405BAO 2?5G0B;5=85, GB> ?5@A>=0; :0D5 =5 ;N18B A2>N @01>BC, 

A2>N >@30=870F8N. 

�0:85 459AB28O 4>;65= ?@54?@8=OBL 48@5:B>@ 702545=8O 4;O A?;>G5=8O 

:>;;5:B820, AB0=>2;5=8O 1;03>?@8OB=>9 ?A8E>;>38G5A:>9 0B<>AD5@K? 

%8BC0F8O 6 
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�>;;530, A :>B>@K< 20< ?@8E>48BAO B5A=> A>B@C4=8G0BL, 2 ?>A;54=55 2@5<O 

=0E>48BAO «=5 2 D>@<5», 45;0O <=>65AB2> >H81>:. 

!5:>B>@>5 2@5<O 2K 8A?@02;O5B5 >H81:8 A0<8. !0:>=5F, 20H5<C B5@?5=8N 

=0ABC?05B ?@545;. 

�K 3>2>@8B5: 

%8BC0F8O 6 

%5@359 CG8BAO =0 ?5@2>< :C@A5 C=825@A8B5B0. �5B>< >= ?>4@010BK20; =0 >1C2=>9 

D01@8:5 2 @>4=>< 3>@>45. �3> >?@545;8;8 2 1@8304C, :>B>@0O 70=8<0;0AL ?>3@C7:>9 

3>B>2>9 ?@>4C:F88 8 @073@C7:>9 ?@82>78<KE =0 D01@8:C <0B5@80;>2. #>A;5 =5A:>;L:8E 

=545;L @01>BK %5@359 70<5B8;, GB> 1@83040 2K?>;=O5B <0;5=L:89 >1J5< @01>B. "4=0:> 

<=>3> 2@5<5=8 C @01>G8E CE>48B =0 @073>2>@K 8 ?5@5:C@K. �=>340 %5@359 >48= @073@C60; 

3@C7>28:, 0 4@C385 G;5=K 1@8304K 70=8<0;8AL A2>8<8 45;0<8 8;8 4065 ?@OB0;8AL. %5@359 

@5H8; ?>3>2>@8BL A> A2>8<8 A>A;C682F0<8, => >=8 40;8 ?>=OBL «=>28G:C», GB> 5A;8 5<C 

GB>-B> =5 =@028BAO, B> >= <>65B C9B8, 0 5A;8 >= ?>60;C5BAO =0G0;LAB2C, B> ?>60;55B >1 

MB><. #>A;5 MB>3> @073>2>@0 %5@359 =5D>@<0;L=> 1K; 8A:;NG5= 87 687=8 1@8304K. 

%5@359 ?>4>H5; : AB0@H5<C G;5=C 1@8304K 8 A:070;: «�K GB>, @51OB0? / ?@>AB> AB0@0NAL 

45;0BL A2>N @01>BC, 70 :>B>@CN E>@>H> ?;0BOB. #>MB><C O =5 A;>=ONAL 157 45;0. � G5AB=> 

3>2>@O, O @04 B><C, GB> =5 B0:>9, :0: 2K». $01>G89 >B25B8; 5<C: «%K=>:, 5A;8 1K BK 

?>1K; 745AL A <>5, BK 1K; 1K B0:8< 65». 

�09B5 >F5=:C A;>682H59AO A8BC0F88. #@54;>68B5 2>7<>6=K9 ?CBL @5H5=8O A 

B>G:8 7@5=8O @C:>2>48B5;O. 

%8BC0F8O 7 

�K 4 @C:>2>48B5;L >@30=870F88. �0H0 >@30=870F8O ?@8>1@5;0 =>2CN 3@C7>2CN 

<0H8=C. � >BACBAB285 48@5:B>@0 3;02=K9 <5E0=8: ?>@CG8; @01>BC =0 =59 <>;>4><C 

?5@A?5:B82=><C A?5F80;8ABC. 

!> MB0 <0H8=0 @0=55 1K;0 >15I0=0 ?>68;><C, >?KB=><C 2>48B5;N, :>B>@>3> B0:>5 

@5H5=85 2>7<CB8;>. #>68;>9 2>48B5;L ?>AB028; 48@5:B>@0 ?5@54 2K1>@><: 8;8 5<C 

>B40NB <0H8=C, 8;8 >= CE>48B 87 >@30=870F88. �0H8 459AB28O. 

%8BC0F8O 8 

"48= 87 20H8E A>B@C4=8:>2 3>2>@8B 20<: «'B> 65 :0A05BAO A=865=8O <>8E 

@57C;LB0B>2 @01>BK, > :>B>@>< 2K <=5 A59G0A 3>2>@8;8, 2K 2A5340 G5<-B> 2 >B=>H5=88 

<5=O =54>2>;L=K. � G5<C 65 <=5 B>340 AB0@0BLAO?» 

�K 3>2>@8B5: 

%8BC0F8O 9 

�20 @C:>2>48B5;O @073>2>@8;8AL > B><, :0: >=8 40NB C:070=8O ?>4G8=5==K<. 
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#5@2K9: «�;02=>5 4 GB> A:070=>, 0 =5 :0: A:070=>. ' <5=O =5B 2@5<5=8, GB>1K 

?>418@0BL 4;O :064>3> D>@<C 2K@065=8O». 

�B>@>9: « >65B 1KBL, C B51O =0@>4 B0:>9 =5>184G82K9. � <=5 ?>AB>O==> 

?@8E>48BAO ?@>4C<K20BL, :0: A :5< ;CGH5 ?>3>2>@8BL». 

#>78F88 :0:>3> @C:>2>48B5;O  2K >B4048B5 ?@54?>GB5=85  8 ?>G5<C? 
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1. "�ЩИ� #"�"��!И/ 

�F5=>G=K5 A@54AB20 ?@54=07=0G5=K 4;O >F5=:8 >1@07>20B5;L=KE 4>AB865=89 
>1CG0NI8EAO A?5F80;L=>AB8 27.02.07 «#?@02;5=85 :0G5AB2>< ?@>4C:F88, ?@>F5AA>2 8 
CA;C3 (?> >B@0A;O<)», >A2>82H8E ?@>3@0<<C CG51=>9 48AF8?;8=K «-:>=><8:0 
>@30=870F88». 

�F5=>G=K5 A@54AB20 2:;NG0NB <0B5@80;K 4;O ?@>2545=8O B5:CI59 8 
?@><56CB>G=>9 0BB5AB0F88 2 D>@<5  48DD5@5=F8@>20==>3> 70G5B0 2 6 A5<5AB@5.  

�F5=>G=K5 A@54AB20 @07@01>B0=K =0 >A=>20=88 ?>;>65=89: >1@07>20B5;L=>9 
?@>3@0<<K A@54=53> ?@>D5AA8>=0;L=>3> >1@07>20=8O ?> A?5F80;L=>AB8 !�� 27.02.07 

«#?@02;5=85 :0G5AB2>< ?@>4C:F88, ?@>F5AA>2 8 CA;C3 (?> >B@0A;O<)», ?@>3@0<<K 
CG51=>9 48AF8?;8=K «-:>=><8:0 >@30=870F88» ?> C:070==>9 A?5F80;L=>AB8. 
 

2.  #$" ��'&"'!�/ �&&�%&�&И/ 

2.1 � E>45 ?@><56CB>G=>9 0BB5AB0F88 2K?>;=O5BAO >F5=:0 CA2>5==KE 7=0=89, 
>A2>5==KE C<5=89 8 D>@<8@>20=8O >1I8E 8 ?@>D5AA8>=0;L=KE :><?5B5=F89: 

"01;8F0 1 – �@><56CB>G=0O 0BB5AB0F8O 

 $>@<C;8@>2:0 87 ABа=4а@Bа 

�=0=8O  >A=>2K >@30=870F88 ?@>872>4AB25==>3> 8 
B5E=>;>38G5A:>3> ?@>F5AA0;  
 <0B5@80;L=>-B5E=8G5A:85, B@C4>2K5 8 
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5 >?5@0F8O 1,91 2,5 1,13 2,5 0,8 1,18 2,1 1,9 1,6 1,0 1,14 1,5 1,23 1,37 1,24 1,09 2,05 1,2 2,8 1,13 2,76 1,5 1,4 1,5 1,23 
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2 >?5@0F8O 4 4 4 4 3 5 4 4 4 3 3 4 4 5 3 4 5 4 5 4 5 5 5 3 4 

3 >?5@0F8O 3 3 3 4 3 5 4 5 4 5 4 5 5 4 5 4 5 4 4 4 3 4 3 4 4 
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=>@< 
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?@><56CB>G=>9 0BB5AB0F88 2 D>@<5  M:70<5=0 2 5 A5<5AB@5.  
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CG51=>9 48AF8?;8=K   ��.12 «�><?LNB5@=0O 3@0D8:0» ?> C:070==>9 A?5F80;L=>AB8. 

 

2.  #$" ��'&"'!�/ �&&�%&�&И/ 
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�040=85 #1 

�>?@>A: 

�0:>5 @0AH8@5=85 8<5NB D09;K AutoCAD? 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1)  .doc 

2) .dwg 

3) .bmp 

4) .jpeg 

�040=85 #2 

�>?@>A: 

� @568<5 >@B>3>=0;L=>AB8 AutoCAD 02B><0B8G5A:8 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) �K405B =0 M:@0= ?@O<>C3>;L=CN A8AB5<C :>>@48=0B 

2) �@82O7K205B 2A5 ?@8<8B82K 2 >@B>3>=0;L=>9 A5B:5 

3) �>@@5:B8@C5B ?@O<>;8=59=K5 A53<5=BK 
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�040=85 #3 

�>?@>A: 
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AutoCAD? 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 
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2) Shift; 

3) Enter; 

4) Ctrl 
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�>?@>A: 

!8<2>; @ 8A?>;L7C5BAO 2 AutoCAD 4;O 22>40... 

�K15@8B5 =5A:>;L:> 20@80=B>2 

�K15@8B5 =5A:>;L:> 87 4 20@80=B>2 >B25B0: 

1) �1A>;NB=KE 45:0@B>2KE :>>@48=0B B>G:8. 

2) �1A>;NB=KE ?>;O@=KE :>>@48=0B B>G:8. 

3) �B=>A8B5;L=KE 45:0@B>2KE :>>@48=0B B>G:8. 
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4) �B=>A8B5;L=KE ?>;O@=KE :>>@48=0B B>G:8. 

�040=85 #5 

�>?@>A: 

�0:>9 A8<2>; 8A?>;L7C5BAO 4;O 22>40 >B=>A8B5;L=KE :>>@48=0B 2 AutoCAD? 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) # 

2) @ 

3) * 

4) % 

�040=85 #6 

�>?@>A: 

�N10O B>G:0 =0 ?@8<8B825 2 AutoCAD MB>& 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) 1;8609H0O 

2) :>=B>G:0 

3) :204@0=B 

4) F5=B@ 

�040=85 #7 

�>?@>A: 

�0: =07K20NBAO B5:AB>2K5 D@03<5=BK 2 1;>:5 AutoCAD? 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) A;>20 

2) ?@8<8B82K 

3) B5:ABK 

4) 0B@81CBK 

�040=85 #8 

�>?@>A: 

�0:0O 87 =865?5@5G8A;5==KE :><0=4 =5 >B=>A8BAO : :><0=40< @540:B8@>20=8O 

>1J5:B>2 AutoCad: 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) �0AHB018@>20=85 

2) !B8@0=85 

3) (B@8E>2:0 

4) $0A:0 
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�040=85 #9 

�>?@>A: 

�0:85 87 =865?5@5G8A;5==KE 7=0G5=89 :>>@48=0B =5 A>45@68B AutoCad: 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) �>;O@=K5 

2) �;>A:85 ?@O<>C3>;L=K5 

3) �B=>A8B5;L=K5 

4) �1A>;NB=K5 

�040=85 #10 

�>?@>A: 

! ?><>ILN :0:>9 87 ?5@5G8A;5==KE :><0=4 <>6=> >1J548=8BL =5A:>;L:> ;8=89 8;8 4C3 

2 >4=C ?>;8;8=8N 2 AutoCAD? 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1)  0AG;5=8BL (Explode) 

2) �0<:=CBL (Close) 

3)  540:B8@>20BL ?>;8;8=8N (Edit Polyline) 

4) �>;8;8=8O (Polyline) 

�040=85 #11 

�>?@>A: 

! ?><>ILN :0:>9 :><0=4K <>6=> =0G5@B8BL A:@C3;5==K9 C3>; 2 AutoCAD? 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) �1@570BL (Trim) 

2) !>?@O65=85 (Fillet) 

3)  540:B8@>20BL ?>;8;8=8N (Edit Polyline) 

4) !<5I5=85 (Offset) 

5) $0A:0 (Chamfer) 

�040=85 #12 

�>?@>A: 

'B> B0:>5 35><5B@8G5A:89 ?@8<8B82 2 AutoCAD? 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) Э;5<5=B G5@B560, >1@010BK205<K9 A8AB5<>9 :0: A>2>:C?=>ABL B>G5: 8 >1J5:B>2, 0 =5 

:0: 548=>5 F5;>5 

2) !2>9AB2> 35><5B@8G5A:>3> 0B@81CB0 
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3) Э;5<5=B G5@B560, >1@010BK205<K9 A8AB5<>9 :0: F5;>5, 0 =5 :0: A>2>:C?=>ABL B>G5: 8 

>1J5:B>2 

4) Э;5<5=B 3@0D8G5A:>3> 8=B5@D59A0 AutoCad 

�040=85 #13 

�>?@>A: 

�K15@8B5 20@80=B, A>>B25BAB2CNI89 ?@028;L=><C ?>@O4:C @01>BK A 

8=AB@C<5=B>< �1@57:0 2 AutoCAD: 

�K15@8B5 >48= 87 3 20@80=B>2 >B25B0: 

1) 2K45;8BL ;8=88, ?>4;560I85 >1@57:5; 

2) 2K45;8BL ;8=88, O2;ONI85AO 3@0=8F0<8 >1@57:8, 70B5< ;8=88, ?>4;560I85 >1@57:5; 

3) 2K45;8BL ;8=88, ?>4;560I85 >1@57:5, 70B5< ;8=88, O2;ONI85AO 3@0=8F0<8 

>1@57:8 

�040=85 #14 

�>?@>A: 

�;O ?>AB@>5=8O, :0:>3> ?@8<8B820 8A?>;L7C5BAO A>:@0I5=85 ��  2 AutoCAD? 

�K15@8B5 >48= 87 3 20@80=B>2 >B25B0: 

1) <=>3>C3>;L=8: 

2) :@C3 (>:@C6=>ABL) 

3) >B@57>: 

�040=85 #15 

�>?@>A: 

�0: =07K205BAO @07<5@, ?@54AB02;ONI89 A>1>9 ?>A;54>20B5;L=>ABL A2O70==KE 4@C3 A 

4@C3>< @07<5@>2 2 AutoCAD. 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) @07<5@=0O F5?L 

2) ?0@0;;5;L=K9 @07<5@ 

3) 1KAB@K9 

4) 107>2K9 @07<5@ 

�040=85 #16 

�>?@>A: 

�;O >1>7=0G5=8O 480<5B@0 =5>1E>48<> 225AB8& 

 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 
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2) %%p 

3) %%c 

4) %%r 

�040=85 #17 

�>?@>A: 

! ?><>ILN :0:>9 87 ?5@5G8A;5==KE :><0=4 <>6=> @0718BL F5;L=CN ?>;8;8=8N =0 

>B45;L=K5 >B@57:8 2 AutoCAD? 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) ">G:0 (Point) 

2) �1@570BL (Trim) 

3) !<5I5=85 (Offset) 

4)  0AG;5=8BL (Explode) 

5) �0AA82 (Array) 

�040=85 #18 

�>?@>A: 

! ?><>ILN :0:>9 :><0=4K <>6=> =0G5@B8BL A:>H5==K9 C3>;? 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) !<5I5=85 (Offset) 

2) !>?@O65=85 (Fillet) 

3) �1@570BL (Trim) 

4)   540:B8@>20BL ?>;8;8=8N (Edit Polyline) 

5) $0A:0 (Chamfer) 

�040=85 #19 

�>?@>A: 

�A=>2=0O A8AB5<0 :>>@48=0B, 2 :>B>@>9 ?> C<>;G0=8N =0G8=05BAO @01>B0 A A8AB5<>9 

AutoCAD: 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) A8AB5<=0O 

2) >B=>A8B5;L=0O; 

3) ?>;O@=0O 

4) <8@>20O 

5) 45:0@B>20O 

�040=85 #20 

�>?@>A: 
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�0:><C A?>A>1C 22>40 :>>@48=0B B>G5: >B=>A8BAO 40==0O 70?8AL @50,60? 

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) 01A>;NB=><C 22>4C 2 ?@O<>C3>;L=KE :>>@48=0B0E 

2) >B=>A8B5;L=><C 22>4C 2 ?>;O@=KE :>>@48=0B0E 

3)  01A>;NB=><C 22>4C 2 >B=>A8B5;L=>-?>;O@=KE :>>@48=0B0E 

4) >B=>A8B5;L=><C 22>4C 2 45:0@B>2KE :>>@48=0B0E 

�040=85 #21 

�>?@>A: 

�=>?:0 �5A;8= 2 AutoCAD ?>72>;O5B& 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) 2:;NG0BL 8;8 2K:;NG0BL @568< ?@82O7:8 : B>G:0< A5B:8 A >?@545;5==K< =0AB@08205< 

H03>< 8;8 : C3;>2>9 ?@82O7:8; 

2) 2:;NG0BL 8;8 2K:;NG0BL >B>1@0605<CN 2 7>=5 ;8<8B>2 A5B:C 87 B>G5: A 

=0AB@08205<K< H03><; 

3) 2:;NG0BL 8;8 2K:;NG0BL @568< ?>;O@=>3> >BA;56820=8O; 

4) 2:;NG0BL 8;8 2K:;NG0BL @568< ?>AB>O==>3> 459AB28O 7040==KE DC=:F89 >1J5:B=>9 

?@82O7:8; 

5) 2:;NG0BL 8;8 2K:;NG0BL @568< >B>1@065=8O 25A>2 M;5<5=B>2 G5@B560. 

�040=85 #22 

�>?@>A: 

�0:>9 87 >1J5:B>2 >B=>A8BAO : A;>6=K< ?@8<8B820<? 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) �CG; 

2) �>;8;8=8O; 

3) �C30; 

4) Э;;8?A; 

5) �@O<0O. 

�040=85 #23 

�>?@>A: 

�0 :0:>9 ?0=5;8 8=AB@C<5=B>2 @0A?>;>65=K :=>?:8 >A=>2=KE ?@8<8B82>2 2 AutoCAD? 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) D>@<0B8@>20=85; 

2) AB0=40@B=0O; 

3) @8A>20=85; 
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4) >1J5:B=0O ?@82O7:0; 

5) @540:B8@>20=85. 

�040=85 #24 

�>?@>A: 

�0:0O :><0=40 >B<5=O5B 22>4 ?@54K4CI59 B>G:8 2 AutoCAD? 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) Close; 

2) Undo; 

3) Point; 

4) Next; 

5) Exit. 

�040=85 #25 

�>?@>A: 

�0:0O :=>?:0 ?>72>;O5B 2:;NG0BL 8;8 2K:;NG0BL >B>1@0605<CN 2 7>=5 ;8<8B>2 A5B:C 87 

B>G5: A =0AB@08205<K< H03>< 2 AutoCAD? 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) (03; 

2) !5B:0; 

3) � "�; 

4) �>;O@ (�"!-�>;O@); 

5) �K@2. 

�040=85 #26 

�>?@>A: 

�=>?:0 !5B:0  2 AutoCAD ?>72>;O5B& 

�K15@8B5 >48= 87 5 20@80=B>2 >B25B0: 

1) 2:;NG0BL 8;8 2K:;NG0BL @568< ?@82O7:8 : B>G:0< A5B:8 A >?@545;5==K< =0AB@08205< 

H03>< 8;8 : C3;>2>9 ?@82O7:8; 

2) 2:;NG0BL 8;8 2K:;NG0BL >B>1@0605<CN 2 7>=5 ;8<8B>2 A5B:C 87 B>G5: A 

=0AB@08205<K< H03><; 

3) 2:;NG0BL 8;8 2K:;NG0BL @568< >@B>3>=0;L=>AB8; 

4) 2:;NG0BL 8;8 2K:;NG0BL @568< ?>AB>O==>3> 459AB28O 7040==KE DC=:F89 >1J5:B=>9 

?@82O7:8; 

5) 8A?>;L7>20BL ?>;O@=>5 >BA;56820=85 >B ?@><56CB>G=>9 B>G:8, C:07K205<>9 A 

?@8<5=5=85< >1J5:B=>9 ?@82O7:8. 
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�040=85 #27 

�>?@>A: 

�@>3@0<<0 �����! MB>:  

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) B5:AB>2K9 @540:B>@ 

2) @0AB@>2K9 3@0D8G5A:89 @540:B>@ 

3) 25:B>@=K9 3@0D8G5A:89 @540:B>@ 

4) B01;8G=K9 @540:B>@ 

�040=85 #28 

�>?@>A: 

�0: 2K?>;=8BL A8<<5B@8N >1J5:B0 2 A8AB5<5 �����!?  

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) �K1@0BL :><0=4C �>2>@>B 

2) �060BL :=>?:C �@5@20BL :><0=4C =0 ?0=5;8 A?5F80;L=>3> C?@02;5=8O 

3) �K1@0BL :><0=4C !4283 

4) �K1@0BL :><0=4C  540:B>@/!8<<5B@8O 8 C:070BL >AL A8<<5B@88 

�040=85 #29 

�>?@>A: 

�0 @8AC=:5 87>1@065=0:  

�K15@8B5 >48= 87 4 20@80=B>2 >B25B0: 

1) AB0=40@B=0O ?0=5;L 

2) :><?0:B=0O ?0=5;L 

3) B5:CI55 A>AB>O=85 

4) ?0=5;L A2>9AB2 

�040=85 #30 

�>?@>A: 

! ?><>ILN :0:>9 :=>?:8 <>6=> ?>AB028BL 480<5B@0;L=K9 @07<5@? 
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