
 1 

�J9ABKAO9 @4F9D<4?O 8?S CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9: 

 

$<;<>4. !Е Е!"   1< 2.  

 

 

�>4, =0?@02;5=85 

?>43>B>2:8 

27.03.04 '?@02;5=85 2 B5E=8G5A:8E A8AB5<0E 

!0?@02;5==>ABL (?@>D8;L) �=65=5@8O 02B><0B878@>20==KE,  

8=D>@<0F8>==KE 8 @>1>B>B5E=8G5A:8E A8AB5< 

(>@<0 >1CG5=8O "G=0O 

 

 

�0D54@0-@07@01>BG8: �0D54@0 M:A?5@8<5=B0;L=>9 D878:8 

 

 

�K?CA:0NI0O :0D54@0 �0D54@0 02B><0B8:8 8 :><?LNB5@=KE A8AB5< 

 

 

 

&<CB6O9 ;484A<S 8?S >BAFDB?PAB= D45BFO 

#5@54 ?@>2545=85< M:70<5=0 ?@>2>48BAO :>=B@>;L=0O @01>B0 A F5;LN :>=B@>;O 
CA2>5=8O ABC45=B0<8 7=0=89 ;5:F8>==>3> :C@A0, >F5=:8 7=0=89 8 =02K:>2, 
?@8>1@5B5==KE 2 E>45 ?@0:B8G5A:8E 70=OB89, @072820NI85 ?@>D5AA8>=0;L=K5 
A?>A>1=>AB8 2 A>>B25BAB288 A B@51>20=8O<8 :20;8D8:0F8>==>9 E0@0:B5@8AB8:8 
A?5F80;8AB0.  

К>=B@>;P=4я @45>B4 ?@>6>88BAя 6 6889 7484=89 ?> @0A?8A0=8N 2 G0AK CG51=KE 
70=OB89 2 >1J5<5, ?@54CA<>B@5==>< @01>G59 ?@>3@0<<>9 ?> 48AF8?;8=5 8 CG51=>9 
=03@C7:>9 ?@5?>4020B5;O. �>=B@>;L=0O @01>B0 ?@54AB02;O5B A>1>9 >A=>2=>9 284 
A0<>AB>OB5;L=>9 @01>BK >1CG0NI53>AO 2 <56A5AA8>==K9 ?5@8>4. �K?>;=5=85 
:>=B@>;L=>9 @01>BK =0?@02;5=> =0 A8AB5<0B8G5A:>5 87CG5=85 8 4>AB0B>G=> ?>;=>5 
87;>65=85 A>>B25BAB2CNI59 B5<K CG51=>9 48AF8?;8=K. 

*5;8 ?@>2545=8O :>=B@>;L=>9 @01>BK: 
-  ?@>25@:0 8 >F5=:0 7=0=89 >1CG0NI8EAO, 
- ?>;CG5=85 8=D>@<0F88 > E0@0:B5@5 8E ?>7=020B5;L=>9 45OB5;L=>AB8, C@>2=5 

A0<>AB>OB5;L=>AB8 8 0:B82=>AB8, >1 MDD5:B82=>AB8 D>@< 8 <5B>4>2 CG51=>9 
45OB5;L=>AB8. 

#@>25@:C (@5F5=78@>20=85) :>=B@>;L=KE @01>B >ACI5AB2;O5B ?@5?>4020B5;L 40==>9 
48AF8?;8=K. #@8 ?@>25@:5 :>=B@>;L=>9 @01>BK @C:>?8A=>3> 20@80=B0 4>?CA:0NBAO 
70<5G0=8O =0 ?>;OE :>=B@>;L=>9 @01>BK 8 8A?@02;5=8O 2 B5:AB5. �A?@02;5=8O 2 B5:AB5 8 
70<5G0=8O ?8HCBAO @071>@G82K< ?>G5@:>< 8 @CG:>9 A :@0A=K<8 G5@=8;0<8. 



 2 

$57C;LB0BK 2K?>;=5=8O 4><0H=59 :>=B@>;L=>9 @01>BK >F5=820NBAO >B<5B:0<8 
«70GB5=>» 8;8 «=5 70GB5=>». "B<5B:0, 40B0 8 ?>4?8AL ?@5?>4020B5;O 2KAB02;O5BAO =0 
B8BC;L=>< ;8AB5 :>=B@>;L=>9 @01>BK. 

 

&@51>20=8O : :>=B@>;L=>9 @01>B5: 
1. �>=B@>;L=0O @01>B0 2K?>;=O5BAO 2 B5B@048 2 :;5B:C 0::C@0B=K< @071>@G82K< 

?>G5@:><. 
2. &8BC;L=K9 ;8AB :>=B@>;L=>9 @01>BK, >D>@<;O5BAO 2 A>>B25BAB288 A 

#@8;>65=85< =0 ;8AB5 15;>9 1C<035 8 ?@8:@5?;O5BAO : >1;>6:5 B5B@048.  
3. �040G8 4>;6=K A>45@60BL 8AE>4=K5 40==K5 ?> 20H5<C 20@80=BC, A254ё==K5 2 

B01;8FC, AE5<C 8 =5>1E>48<K5 ?>OA=5=8O : E>4C @5H5=8O. �A5 2KG8A;5=8O ?@82>48BL 2 
@5H5=88 7040G. 

4. �040=8O (@0AG5B=K5 8 3@0D8G5A:85) <>6=> 2K?>;=OBL A 8A?>;L7>20=85< 
A?5F80;L=KE :><?LNB5@=KE ?@>3@0<<.  
 

1 %Е�Е%&$ 

 

�0@80=BK :>=B@>;L=>9 @01>BK ?> @0745;0< D878:8: 

<9E4=8:4, <>;9:C;я@=4я D878:4, B9@<>88=4<8:4, Q;9:B@>AB4B8:4, ?>AB>я==O9 B>:, 
Q;9:B@8G9A:89 B>: 6 @47;8G=OE A@984E, <47=8B=>9 ?>;9, Q;9:B@><47=8B=4я 8=8C:F8я. 

 

В4D<4AF 1. 
 

1. �2B><>18;L ?@>H5; ?>;>28=C ?CB8 A> A:>@>ABLN õ0. !0 >AB0;L=>9 G0AB8 ?CB8 >= 
?>;>28=C 2@5<5=8 42830;AO A> A:>@>ABLN õ1, 0 >AB02H89AO CG0AB>: 3 A> A:>@>ABLN õ2. 

!09B8 A@54=NN A:>@>ABL 70 2A5 2@5<O 42865=8O 02B><>18;O. 
2. "?@545;8BL <0AAC :8A;>@>40, >1J5< :>B>@>3> 40 <3, =0E>4OI53>AO ?>4 402;5=85< 
1,93*105 #0 ?@8 B5<?5@0BC@5 170%. (R=8,31 �6/�/ >;L). 
3. �KG8A;8B5 @07=>ABL ?>B5=F80;>2 <564C 42C<O B>G:0<8 1 8 2, =0E>4OI8<8AO =0 
@0AAB>O=8OE 15 A< 8 25 A< A>>B25BAB25==>, >B B>G5G=>3> 70@O40 q=10-8 �;. 
4. -;5:B@><>B>@ A A>?@>B82;5=85 4 "< ?>4:;NG5= : 35=5@0B>@C A -�% 220 � 8 
2=CB@5==8< A>?@>B82;5=85< 8 "<. #@8 @01>B5 <>B>@0 G5@57 53> >1<>B:8 ?@>E>48B B>: 10 
�. "?@545;8BL �#� M;5:B@>42830B5;O. 
5. #@>2>4OI0O AD5@0 @048CA>< R = 10 A< ?><5I5=0 2 M;5:B@>;8B8G5A:CN 20==C, 
=0?>;=5==CN @0AB2>@>< <54=>3> :C?>@>A0. !0A:>;L:> C25;8G8BAO <0AA0 AD5@K, 5A;8 
>B;>65=85 <548 4;8BAO t = 60 <8=, 0 M;5:B@8G5A:89 70@O4, ?>ABC?0NI89 =0 :064K9  

:204@0B=K9 A0=B8<5B@ ?>25@E=>AB8 AD5@K 70 1 A, q = 0,01 �;?  >;O@=0O <0AA0 <548   = 
0,0635 :3/<>;L. 
6. #> 42C< 15A:>=5G=> 4;8==K< ?@O<>;8=59=K< ?@>2>4=8:0<, @0A?>;>65==K< 
?0@0;;5;L=> 4@C3 4@C3C =0 @0AAB>O=88 20 A<, B5:CB B>:8 A8;>9 5 � 8 10 � 2 >4=>< 
=0?@02;5=88. "?@545;8BL <03=8B=CN 8=4C:F8N ?>;O 2 B>G:5, C40;5==>9 =0 30 A< >B 
:064>3> ?@>2>4=8:0. 



 3 

7. B8Bo: ?po2o4=8:a ?;oIa4LN 4 c<2 pac?o;o6e= ?ep?e=48:C;Op=o 2e:BopC <a3=8B=o9 
8=4C:F88. +e<C pa2=a -�C 8=4C:F88 2 28B:e, ec;8 7a 2pe<O 0,05 ce:C=4 <a3=8B=aO 
8=4C:F8O pa2=o<ep=o C1K2aeB c 0,5 T; 4o 0,2 T;? 
 

 

В4D<4AF 2. 
 

1. �5@B8:0;L=> 225@E A 8=B5@20;>< 2@5<5=8 τ 1@>H5=K 420 H0@8:0 A >48=0:>2>9 
A:>@>ABLN õ0 87 >4=>9 8 B>9 65 B>G:8. +5@57 :0:>5 2@5<O ?>A;5 1@>A:0 2B>@>3> H0@8:0 
>=8 AB>;:=CBAO? 
2. #@8 C25;8G5=88 402;5=8O 2 2 @070 >1J5< 3070 C<5=LH8;AO =0 60 <;. !09B8 
?5@2>=0G0;L=K9 >1J5<. &5<?5@0BC@0 ?>AB>O==0. 
3. �20 70@O40 q1 = 1,1 =�; 8 q2 = 4,4 =�; =0E>4OBAO =0 @0AAB>O=88 r = 24 A< 4@C3 >B 4@C30. 
�45 =C6=> ?><5AB8BL B@5B89 70@O4 q3, GB>1K A8AB5<0 70@O4>2 =0E>48;0AL 2 @02=>25A88? 
�C45B ;8 MB> @02=>25A85 CAB>9G82K<? !09B8 25;8G8=C 70@O40 q3. 

4. -;5:B@>M=5@38O 35=5@0B>@0 ?5@5405BAO ?>B@518B5;N ?> ?@>2>40<, 8<5NI8< 
A>?@>B82;5=85 300 "<. �#� ;8=88 ?5@540G8 @025= 0,85. !09B8 A>?@>B82;5=85 =03@C7:8. 
�=CB@5==8< A>?@>B82;5=85< 35=5@0B>@0 ?@5=51@5GL. 
5. #@8 M;5:B@>;875, 4;82H5<AO 2 B5G5=85 >4=>3> G0A0, A8;0 B>:0 1K;0 @02=0 2,5 �. +5<C 
@02=0 B5<?5@0BC@0 2K45;82H53>AO 0B><0@=>3> 2>4>@>40, 5A;8 ?@8 402;5=88, @02=>< 
105 #0, 53> >1Jё< @025= 2 ;? -;5:B@>E8<8G5A:89 M:2820;5=B 

2>4>@>40  

6. #> :>;LF52><C ?@>2>4=8:C @048CA>< 20 A< B5G5B B>: A8;>9 6 �. #0@0;;5;L=> 53> 
?;>A:>AB8 =0 @0AAB>O=88 2 A< =04 F5=B@>< ?@>E>48B 15A:>=5G=> 4;8==K9 
?@O<>;8=59=K9 ?@>2>4=8: A B>:>< A8;>9 4 �. "?@545;8BL 8=4C:F8N 8 =0?@O65==>ABL 
<03=8B=>3> ?>;O 2 F5=B@5 :>;LF0.  
7. Ka:o9 <a3=8B=K9 ?oBo: ?po=87K2aeB :a64K9 28Bo: :aBCH:8, 8<eNIe9 2000 28B:o2, 
ec;8 ?p8 pa2=o<ep=o< 8cGe7=o2e=88 <a3=8B=o3o ?o;O 2 BeGe=8e 0,1 c 2 :aBCH:e 
8=4CF8pCeBcO -�C pa2=aO 15 B ? 
 

В4D<4AF 3. 
 

1. '@02=5=85 42865=8O <0B5@80;L=>9 B>G:8 24>;L >A8 x 8<55B 284 E = A + Bt + Ct2, 345 
A=3 <, B=2 </A, C= −0,5 </c2. !09B8 :>>@48=0BC E, A:>@>ABL õ, CA:>@5=85 a B>G:8 2 <><5=B 
2@5<5=8 t = 6 A. 
2. !09B8 =0G0;L=CN 8 :>=5G=CN B5<?5@0BC@K, 5A;8 ?@8 87>10@=>< >E;0645=88 =0 295 � 
53> >1J5< C<5=LH8;AO 242>5. 
3. &>G5G=K5 70:@5?;5==K5 70@O4K q1 = 40 =�; 8 q2 = 3 10 =�; =0E>4OBAO =0 @0AAB>O=88 r = 
20 c< 4@C3 >B 4@C30. �45 A;54C5B ?><5AB8BL B@5B89 70@O4 q3, GB>1K >= =0E>48;AO 2 
@02=>25A88? #@8 :0:>< 7=0:5 70@O40 q3 @02=>25A85 1C45B CAB>9G82K<? 



 4 

4. �AB>G=8: B>:0 A -�% 1,8 � 8<55B 2=CB@5==55 A>?@>B82;5=85 0,5 "<. !09B8 �#� 
8AB>G=8:0 ?@8 B>:5 2 F5?8 3,2 �. 
5. #@8 =8:5;8@>20=88 8745;8O 2 B5G5=85 1,5 G >B;>68;AO A;>9 =8:5;O B>;I8=>9 l = 0,02 
<<. "?@545;8B5 ?;>B=>ABL B>:0, 5A;8 <>;O@=0O <0AA0 =8:5;O   = 0,0587 :3/<>;L, 

20;5=B=>ABL n = 2, ?;>B=>ABL =8:5;O  

6.  03=8B=>5 ?>;5 :0BCH:8 A 8=4C:B82=>ABLN 125 <�= >1;0405B M=5@3859  0,2 �6.  +5<C 
@02=0 A8;0 B>:0 2 :0BCH:5? 
7. #> 42C< 15A:>=5G=> 4;8==K< ?0@0;;5;L=K< ?@>2>4=8:0< B5:CB B>:8 16 � 8 14 � 
>48=0:>2>3> =0?@02;5=8O, @0AAB>O=85 <564C ?@>2>4=8:0<8 32 A<. "?@545;8BL 8=4C:F8N 
8 =0?@O65==>ABL <03=8B=>3> ?>;O 2 B>G:5, ;560I59 ?>A5@548=5 <564C ?@>2>4=8:0<8. 
 

В4D<4AF 4. 
 

1. �20 B5;0 1@>A8;8 >4=>2@5<5==> 87 >4=>9 B>G:8: >4=> 25@B8:0;L=> 225@E, 4@C3>5 ?>4 
C3;>< α = 60: 3>@87>=BC. !0G0;L=0O A:>@>ABL :064>3> B5;0 õ0 = 25 </A. !09B8 @0AAB>O=85 
<564C B5;0<8 G5@57 2@5<O t = 2,1 A. 
2. "?@545;8BL B5<?5@0BC@C 3070, 8<5NI53> M=5@38N �:>=2*10-19 �6. (:=1,38*10-23 �6/�). 
3. "?@545;8BL :>MDD8F85=B 65AB:>AB8 ?@C68=K 48=0<><5B@0, 5A;8 53>  ?>:070=8O 2 !, 
?@8 MB>< ?@C68=0 @0ABO=CB0 =0 8,5 A<, 0 ?5@2>=0G0;L=> 55 4;8=0 4 A<. 
4. �20 M;5:B@>=0 =0E>4OBAO =0 15A:>=5G=> 1>;LH>< @0AAB>O=88 8 42830NBAO =02AB@5GC 
4@C3 4@C3C A >48=0:>2K<8 ?> <>4C;N A:>@>ABO<8 õ = 2,0 ·106 </A. !09B8 =08<5=LH55 
@0AAB>O=85, =0 :>B>@>5 >=8 A1;87OBAO. 
5. �>=F5=B@0F8O M;5:B@>=>2 ?@>2>48<>AB8 2 :@5<=88 ?@8 :><=0B=>9 B5<?5@0BC@5 n1 = 

1017 <-3, 0 ?@8 700 °%  n2 = 2*1024 <-3. �0:CN G0ABL A>AB02;O5B G8A;> M;5:B@>=>2 
?@>2>48<>AB8 >B >1I53> G8A;0 0B><>2 :@5<=8O? #;>B=>ABL :@5<=8O 2300 :3/<3. 

6. #@8 2:;NG5=88 M;5:B@><>B>@0 2 A5BL =0?@O65=85< 220 � >= ?>B@51;O5B B>: 10 �. 
"?@545;8BL <>I=>ABL, ?>B@51;O5<CN <>B>@><, 8 53> �#�, 5A;8 A>?@>B82;5=85 >1<>B:8 
<>B>@0 @02=> 12 "<. 
7. �20 ?@O<>;8=59=KE 15A:>=5G=> 4;8==KE ?@>2>4=8:0 A:@5I5=K ?>4 ?@O<K< C3;><. #> 
?@>2>4=8:0< B5:CB B>:8 8 � 8 6 �. $0AAB>O=85 <564C ?@>2>4=8:0<8 25 A<. "?@545;8BL 
<03=8B=CN 8=4C:F8N ?>;O 2 B>G:5, >48=0:>2> C40;5==>9 >B >1>8E ?@>2>4=8:>2. 

 

2 %Е�Е%&$ 

 

�0@80=BK :>=B@>;L=>9 @01>BK ?> @0745;0< D878:8: 
Q;9:B@><47=8B=4я 8=8C:F8я, <9E4=8G9A:89 :>;954=8я 8 6>;=O, Q;9:B@><47=8B=O9 
:>;954=8я 8 6>;=O, 79><9B@8G9A:4я >?B8:4, :64=B>64я >?B8:4, 4B><=4я D878:4, D878:4 
4B><=>7> я8@4. 
 

В4D<4AF 1. 
 



 5 

1. �0 3 A <03=8B=K9 ?>B>:, ?@>=87K20NI89 ?@>2>;>G=CN @0<:C, @02=><5@=> C25;8G8;AO 
A 6 �1 4> 9 �1. +5<C @02=> ?@8 MB>< 7=0G5=85 -�% 8=4C:F88 2 @0<:5? 
2. �0=> C@02=5=85 30@<>=8G5A:>3> :>;510=8O B>G:8: E = 0,05·sin1,57·t. "?@545;8BL 55 
0<?;8BC4C 8 G0AB>BC :>;510=8O.  
3. �>;>A>2K5 A2O7:8 ?52F0, ?>NI53> B5=>@>< (2KA>:8< <C6A:8< 3>;>A><), :>;51;NBAO A 
G0AB>B>9 >B 130 4> 520 �F. "?@545;8B5 <0:A8<0;L=CN 8 <8=8<0;L=CN 4;8=C 87;CG05<>9 
72C:>2>9 2>;=K 2 2>74CE5. %:>@>ABL 72C:0 2 2>74CE5 330 </A. 
4. !0948B5 <0:A8<0;L=CN 4;8=C 2>;=K, :>B>@CN <>65B ?@8=OBL ?@8ё<=8:, 5A;8 ё<:>ABL 
:>=45=A0B>@0 2 53> :>;510B5;L=>< :>=BC@5 <>6=> ?;02=> 87<5=OBL >B 200 ?( 4> 1800 ?(, 
0 8=4C:B82=>ABL :0BCH:8 ?>AB>O==0 8 @02=0 60 <:�=. %:>@>ABL @0A?@>AB@0=5=8O 
M;5:B@><03=8B=KE 2>;= A = 3·108 </A. 
5. �@8B5;L A =>@<0;L=K< 7@5=85< A<>B@8B G5@57 18=>:;L =0 AF5=C, =0E>4OICNAO >B =53> 
=0 @0AAB>O=85 15<. (>:CA=>5 @0AAB>O=85 ;8=7 18=>:;O 20 A< 8 -5A<. !0 :0:>< @0AAB>O=88 
4>;6=K 1KBL ;8=7K 4@C3 >B 4@C30, GB>1K 7@8B5;L 2845; AF5=C =081>;55 OA=>? 
6. �B>< 2>4>@>40 ?>3;>B8; D>B>=. #@8 MB>< M;5:B@>= =0E>4OAL =0 2B>@>9 1>@>2A:>9 
>@18B5, 2K;5B5; 87 0B><0 A> A:>@>ABLN 6•10 5 </A. "?@545;8BL G0AB>BC A25B0. 
7. #5@8>4 ?>;C@0A?040 @048>0:B82=>3> 9>40-131 @025= 8 ACB. $0AAG8B09B5, 70 :0:>5 2@5<O 
:>;8G5AB2> 0B><>2 9>40-131 C<5=LH8BAO 2 1000 @07. 
 

В4D<4AF 2. 
 

1. +5<C @02=0 -�% A0<>8=4C:F88 2 :0BCH:5 A 8=4C:B82=>ABLN 3�= ?@8 @02=><5@=>< 
C<5=LH5=88 A8;K B>:0 >B 5� 4> 1� 70 2 

2. �7 42CE <0B5<0B8G5A:8E <0OB=8:>2 >48= A>25@H8; 10 :>;510=89, 0 4@C3>9 70 B> 65 
2@5<O 6 :>;510=89. !0948B5 4;8=C :064>3> <0OB=8:0, 5A;8 AC<<0 8E 4;8= @02=0 42,5 A<.  
3. �>4:0 :0G05BAO =0 2>;=0E, @0A?@>AB@0=ONI8EAO A> A:>@>ABLN 4 </A, 8 70 10 A A>25@H05B 
20 :>;510=89. �0:>2> @0AAB>O=85 <564C A>A54=8<8 3@51=O<8 2>;=? 
4. � 8450;L=>< :>;510B5;L=>< :>=BC@5 0<?;8BC40 :>;510=89 A8;K B>:0 2 :0BCH:5 
8=4C:B82=>AB8 @02=0 10 <�, 0 0<?;8BC40 :>;510=89 70@O40 :>=45=A0B>@0 @02=0 5 =�;. � 
<><5=B 2@5<5=8 t 70@O4 :>=45=A0B>@0 @025= 3 =�;. !0948B5 A8;C B>:0 2 :0BCH:5 2 MB>B 
<><5=B. 
5. �CG A25B0 ?5@5E>48B 87 AB5:;0 2 2>4C. '3>; ?045=8O 45⁰. +5<C @025= C3>; ?@5;><;5=8O? 
#>:070B5;L ?@5;><;5=8O AB5:;0 1,6; 2>4K 3 1,3. 

6. �7;CG5=85 01A>;NB=> G5@=>3> B5;0, ?;>I04L ?>25@E=>AB8 :>B>@>3> 25 A<2, <0:A8<C< 
M=5@388 ?@8E>48BAO =0 4;8=C 2>;=K 680 =<. %:>;L:> M=5@388 87;CG05BAO A 1 A<2 MB>3> 
B5;0 70 1 A. 
7. �0?8H8B5 O45@=CN @50:F8N β-@0A?040 O4@0 <0@30=F0 57 

25Mn. 

 

В4D<4AF 3. 
 

1.  03=8B=K9 ?>B>:, ?@>=87K20NI89 70<:=CBK9 :>=BC@, 70 6 <A @02=><5@=> 2>7@0AB05B 
A 2 4> 14 <�1. �0:>20 -�% 8=4C:F88 2 :>=BC@5? 



 6 

2. !09B8 <0AAC 3@C70, :>B>@K9 =0 ?@C68=5 6ёAB:>ABLN 250 !/< 45;05B 20 :>;510=89 70 
16A. 
3. $0AAB>O=85 <564C 3@51=O<8 2>;= 2 <>@5 5 <. #@8 2AB@5G=>< 42865=88 :0B5@0 2>;=0 70 
1 A C40@O5B > :>@?CA :0B5@0 4 @070, 0 ?@8 ?>?CB=>< 4 2 @070. !0948B5 A:>@>AB8 :0B5@0 8 
2>;=K, 5A;8 8725AB=>, GB> A:>@>ABL :0B5@0 1>;LH5 A:>@>AB8 2>;=K. 
4. �=4C:B82=>ABL :0BCH:8 @02=0 0,125 �=. '@02=5=85 :>;510=89 A8;K B>:0 2 =59 8<55B 
284: i=0,4·cos(2·103·t), 345 2A5 25;8G8=K 2K@065=K 2 %�. "?@545;8B5 0<?;8BC4C 
=0?@O65=8O =0 :0BCH:5. 
5. "?@545;8B5 C3>; ?>4 :>B>@K< =01;N405BAO <0:A8<C< 75;5=>3> A25B0 A 4;8=>9 2>;=K 
550 =< 2 A?5:B@5 ?5@2>3> ?>@O4:0, ?>;CG5==>< A ?><>ILN 48D@0:F8>==>9 @5H5B:8, 
?5@8>4 :>B>@>9 0,02 <<. 
6. !081>;LH0O 4;8=0 2>;=K A?5:B@0;L=>9 2>4>@>4=>9 A5@88 �0;L<5@0 A>AB02;O5B 656,28 

=<. "?@545;8BL =081>;LHCN 4;8=C 2>;=K 2 A5@88 �59<0=0. 
7. �0:>2 M=5@35B8G5A:89 2KE>4 A;54CNI59 O45@=>9 @50:F88: 4 

2!5+4 
2!5= 7 

3Li+1 
1H? 

 

В4D<4AF 4. 
 

1. � :0BCH:5 8=4C:B82=>ABLN 0,4 �= A8;0 B>:0 @02=0 5�. �0:>20 M=5@38O <03=8B=>3> ?>;O 
:0BCH:8? 
2. &5;> A>25@H05B 30@<>=8G5A:>5 :>;510=85 ?> 70:>=C E(t)=0,4·cos5·π·t. "?@545;8B5 
0<?;8BC4C, ?5@8>4, G0AB>BC, F8:;8G5A:CN G0AB>BC :>;510=89. !0@8AC9B5 3@0D8: 
:>;510=89. 
3.  0;5=L:89 H0@8: ?>425H5= =0 =8B8 4;8=>9 1 < : ?>B>;:C 203>=0. #@8 :0:>9 A:>@>AB8 
203>=0 H0@8: 1C45B >A>15==> A8;L=> :>;510BLAO ?>4 459AB285< C40@>2 :>;5A > ABK:8 
@5;LA>2? �;8=0 @5;LA0 12,5 <. 
4. �>;510B5;L=K9 :>=BC@ @048>?@8ё<=8:0 A>45@68B :>=45=A0B>@, ё<:>ABL :>B>@>3> 10 
=(. �0:>9 4>;6=0 1KBL 8=4C:B82=>ABL :>=BC@0, GB>1K >15A?5G8BL ?@8ё< 2>;=K 4;8=>9 
300 <? %:>@>ABL @0A?@>AB@0=5=8O M;5:B@><03=8B=KE 2>;= A=3·108 </A. 
5. !0 A:>;L:> 87<5=8BAO 4;8=0 2>;=K D8>;5B>2KE ;CG59 A G0AB>B>9 :>;510=89 7,5·1014 �F 
?@8 ?5@5E>45 87 2>4K 2 20:CC<, 5A;8 A:>@>ABL @0A?@>AB@0=5=8O B0:8E ;CG59 2 2>45 @02=0 
2,23·103 :</A? 
6. �7;CG5=85 %>;=F0, ?> A2>5<C A?5:B@0;L=><C A>AB02C 1;87:> : 87;CG5=8N 
01A>;NB=> G5@=>3> B5;0, 4;O :>B>@>3> <0:A8<C< 8A?CA:0B5;L=>9 A?>A>1=>AB8 ?@8E>48BAO 
=0 4;8=C 2>;=K 0,48 <:<. !09B8 <0AAC, B5@O5<CN %>;=F5< 565A5:C=4=> 70 AG5B 
87;CG5=8O. "F5=8BL 2@5<O, 70 :>B>@>5 <0AA0 %>;=F0 C<5=LH8BAO =0 1°. 
7. %:>;L:> =C:;>=>2, ?@>B>=>2 8 =59B@>=>2 A>45@68BAO 2 O4@5 C@0=0 235 

92U? 

 

 

 

 

 

 



 7 

 

 

�DB6989A<9 Q>EC9D<@9AF4?PAOI <EE?98B64A<=, A4C<E4A<9 BFKёFB6  
< BF69FB6 A4 6BCDBEO CB  ?45BD4FBDAO@ D45BF4@ ;4 1 !Е Е!" : 

 

�45BD4FBDA4S D45BF4 «�;@9D9A<9 ?<A9=AOI B5N9@B6 69?<K<A < B5N9@B6 F9? 
CD46<?PAB= 79B@9FD<K9E>B= HBD@O.  4F9@4F<K9E>4S B5D45BF>4 D9;G?PF4FB6 
<;@9D9A<= < CD98EF46?9A<9 Q>EC9D<@9AF4?PAOI 84AAOI»:  

1. �0:85 87<5@5=8O O2;ONBAO ?@O<K<8, :>A25==K<8? 
2. +B> B0:>5 01A>;NB=0O 8 >B=>A8B5;L=0O ?>3@5H=>AB8? 
3. +5< 2K720=> ?>O2;5=85 ?>3@5H=>AB59 87<5@5=8O? 
4. +B> B0:>5 A;CG09=0O ?>3@5H=>ABL, A8AB5<0B8G5A:0O ?>3@5H=>ABL? 
5. +B> =07K205BAO 4>25@8B5;L=>9 25@>OB=>ABLN, 4>25@8B5;L=K< 8=B5@20;><?  
6. �0: =0E>4OBAO @57C;LB0BK ?@O<KE 8 :>A25==KE 87<5@5=89 25;8G8=? 
7. �0: ?@>872>48BAO >F5=:0 ?>3@5H=>AB59 ?@O<KE 8 :>A25==KE 87<5@5=89? 
8. �0: 70?8AK205BAO >:>=G0B5;L=K9 @57C;LB0B? 
9. �0: ?@>872>4OBAO 87<5@5=8O HB0=35=F8@:C;5< 8 <8:@><5B@><? 
10. #>;CG8B5 D>@<C;C 4;O 2KG8A;5=8O 01A>;NB=>9 8 >B=>A8B5;L=>9 ?>3@5H=>AB59 

>1J5<0 F8;8=4@0. 
 

�45BD4FBDA4S D45BF4 «�;GK9A<9 ;4>BAB6 EBID4A9A<S <@CG?PE4 < QA9D7<< CD< 
EFB?>AB69A<< L4DB6»: 

1. �0:85 AB>;:=>25=8O =07K20NBAO C?@C38<8, 0 :0:85 =5C?@C38<8?  

2. �0?8H8B5 70:>= A>E@0=5=8O 8<?C;LA0 4;O A8AB5<K 42CE AB0;:820NI8EAO B5;. 
3. %D>@<C;8@C9B5 8 70?8H8B5 70:>= A>E@0=5=8O <5E0=8G5A:>9 M=5@388. 
5. "1JOA=8B5 D878G5A:89 A<KA; :>MDD8F85=B0 2>AAB0=>2;5=8O A:>@>AB8.  
6.  �0: >?@545;O5BAO A@54=OO A8;0 2708<>459AB28O ?@8 AB>;:=>25=88 B5; A <0AA0<8 

m1 8 m2? 

7. �0:8<8 A2>9AB20<8 4>;6=K >1;040BL B5;0 2 A;CG05 ?>;=>ABLN =5C?@C3>3> 
AB>;:=>25=8O? 

8. �0: 2 MB>< A;CG05 70?8AK205BAO 70:>= A>E@0=5=8O 8<?C;LA0? 
 

�45BD4FBDA4S D45BF4 «�;GK9A<9 C?BE>B7B 86<:9A<S F69D8B7B F9?4»: 
1. +B> B0:>5 ?;>A:>5 42865=85 B25@4>3> B5;0? 
2. �0:>20 @>;L A8; B@5=8O ?@8 :0G5=88 F8;8=4@0? 
3. �0:85 :>;510=8O =07K20NBAO 30@<>=8G5A:8<8? #@8 :0:8E CA;>28OE >=8 

=01;N40NBAO? 
4. �0: <5=O5BAO :8=5B8G5A:0O M=5@38O F8;8=4@0 2 7028A8<>AB8 >B 2@5<5=8? 
5. �7>1@078BL 3@0D8G5A:8 7028A8<>ABL C3;0 >B:;>=5=8O F8;8=4@0 >B 25@B8:0;8 8 

:8=5B8G5A:>9 M=5@388 F8;8=4@0 >B 2@5<5=8. 
6. �0:>20 A2O7L <564C G0AB>B>9, ?5@8>4>< :>;510=89 8 F8:;8G5A:>9 G0AB>B>9? �0: 

70?8AK205BAO C@02=5=85 30@<>=8G5A:8E :>;510=89? 



 8 

7. %D>@<C;8@C9B5 B5>@5<C ,B59=5@0 8 ?@82548B5 ?@8<5@K 55 8A?>;L7>20=8O. 
8. #>G5<C C<5=LH05BAO 0<?;8BC40 :>;510=89 F8;8=4@0 ?@8 53> 42865=88 ?> 

F8;8=4@8G5A:>9 ?>25@E=>AB8? +B> =5>1E>48<> A45;0BL, GB>1K C<5=LH8BL 70BCE0=85 
:>;510=89? 

 

�45BD4FBDA4S D45BF4 «�;GK9A<9 BEAB6AB7B GD46A9A<S 8<A4@<>< 6D4M4F9?PAB7B 
86<:9A<S A4 @4SFA<>9 �59D59>4»: 

1. %D>@<C;8@C9B5 >A=>2=>5 C@02=5=85 48=0<8:8 2@0I0B5;L=>3> 42865=8O 8 409B5 
>?@545;5=85 2A5< 25;8G8=0<, 2E>4OI8< 2 C@02=5=85. 

2. �K2548B5 C@02=5=85 48=0<8:8 2@0I0B5;L=>3> 42865=8O 
3. ':068B5 >A=>2=K5 8AB>G=8:8 ?>3@5H=>AB59 87<5@5=89. �K2548B5 D>@<C;C 4;O 

@0AG5B0 ?>3@5H=>AB8 J. 

4. �0:CN @>;L 83@05B <><5=B 8=5@F88 B5;0 ?@8 53> 2@0I0B5;L=>< 42865=88? 
"1JOA=8B5 D878G5A:89 A<KA; <><5=B0 8=5@F88. 

5. "B G53> 7028A8B <><5=B 8=5@F88 <0OB=8:0 "15@15:0? 
6.�K2548B5 D>@<C;C 4;O @0AG5B0 <><5=B0 8=5@F88 F8;8=4@0 8;8 AB5@6=O. 
7. %D>@<C;8@C9B5 B5>@5<C ,B59=5@0 8 ?@82548B5 ?@8<5@K 55 ?@8<5=5=8O. 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 >BQHH<J<9AFB6 FD9A<S >4K9A<S < FD9A<S 
E>B?P:9A<S @9FB8B@ A4>?BAAB7B @4SFA<>4»: 

1. %D>@<C;8@>20BL ?>=OB85 A8; B@5=8O ?>:>O, A:>;L65=8O 8 :0G5=8O. 
2. %D>@<C;8@>20BL 70:>= �<>=B>=03�C;>=0 8 40BL >?@545;5=85 ?0@0<5B@>2, 

2E>4OI8E 2 C@02=5=85 4;O A8;K B@5=8O A:>;L65=8O. 
3. "1JOA=8BL 2>7=8:=>25=85 B@5=8O :0G5=8O ?@8 42865=88 F8;8=4@0 8;8 H0@0 ?> 

?>25@E=>AB8 B25@4>3> B5;0. �K25AB8 @01>GCN D>@<C;C 4;O >?@545;5=8O :>MDD8F85=B0 
B@5=8O :0G5=8O. 

4. �K25AB8 D>@<C;C 4;O @0AG5B0 :>MDD8F85=B0 B@5=8O A:>;L65=8O. 
5. #@>0=0;878@>20BL 2>7<>6=K5 ?>3@5H=>AB8 87<5@5=8O. �0: 2;8ONB 4;8=0, 

B>;I8=0, 8 <0B5@80; =8B8 <0OB=8:0 =0 @57C;LB0BK M:A?5@8<5=B0? 
6. �0: 7028A8B :>MDD8F85=B B@5=8O :0G5=8O >B C?@C38E A2>9AB2 <0B5@80;0? 
7. "B G53> 7028A8B :>MDD8F85=B B@5=8O A:>;L65=8O? 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 @B@9AF4 <A9DJ<< @4SFA<>4  4>E69??4»: 
1. +B> =07K205BAO ?;>A:>?0@0;;5;L=K< 42865=85< B5;0? 
2. �7 :0:8E 42CE 42865=89 A:;04K205BAO A;>6=>5 42865=85 <0OB=8:0?  
3. �09B5 >?@545;5=85 <><5=B0 8=5@F88.  
4. %D>@<C;8@C9B5 70:>= A>E@0=5=8O <5E0=8G5A:>9 M=5@388. �0?8H8B5 53> 2 

?@8<5=5=88 : <0OB=8:C  0:A25;;0. 
5. �K2548B5 @01>GCN D>@<C;C 4;O <><5=B0 8=5@F88 <0OB=8:0  0:A25;;0. 
6. %D>@<C;8@C9B5 >A=>2=>9 70:>= 48=0<8:8 2@0I0B5;L=>3> 42865=8O. 
 

�45BD4FBDA4S D45BF4 « 4F9@4F<K9E><= < H<;<K9E><= @4SFA<>»:  



 9 

1. +B> =07K205BAO <0B5<0B8G5A:8< 8 D878G5A:8< <0OB=8:0<8? 
2. #@8 :0:8E CA;>28OE :>;510=8O MB8E <0OB=8:>2 O2;ONBAO 30@<>=8G5A:8<8? 
3. #>;CG8B5 48DD5@5=F80;L=>5 C@02=5=85 30@<>=8G5A:8E :>;510=89 

<0B5<0B8G5A:>3> <0OB=8:0. 
4. #>;CG8B5 48DD5@5=F80;L=K5 C@02=5=8O 70BCE0NI8E 8 =570BCE0NI8E :>;510=89 

D878G5A:>3> <0OB=8:0. 
5. !0?8H8B5 @5H5=85 48DD5@5=F80;L=>3> C@02=5=8O 70BCE0NI8E :>;510=89 8 

?@54AB02LB5 53> 3@0D8G5A:8. 
6. +B> B0:>5 ?@82545==0O 4;8=0 D878G5A:>3> <0OB=8:0? 
7. �0: >?@545;O5BAO 3@0D8G5A:8 g 8 g 4;O <0B5<0B8G5A:>3> 8 D878G5A:>3> 

<0OB=8:>2? 
 

�45BD4FBDA4S D45BF4 «�EE?98B64A<9 CDS@B?<A9=AB7B CBEFGC4F9?PAB7B 
86<:9A<S 6 CB?9 E<? FS:9EF< A4 @4L<A9 АF6G84»: 

1. �0:>5 42865=85 B5;0 =07K205BAO ?>ABC?0B5;L=K<? 
2. "?8H8B5 284K ?>ABC?0B5;L=>3> 42865=8O. 
3. "?@545;8B5 :8=5B8G5A:85 ?0@0<5B@K ?>ABC?0B5;L=>3> 42865=8O (a, õ , S) 8 

>1JOA=8B5 8E D878G5A:89 A<KA;. 
4. �0?8H8B5 >A=>2=K5 C@02=5=8O :8=5<0B8:8 ?>ABC?0B5;L=>3> 42865=8O. 
5. �0: =09B8 A:>@>ABL 8 CA:>@5=85 ?>ABC?0B5;L=>3> 42865=8O, 5A;8 7040= 70:>= 

42865=8O? 
6. %D>@<C;8@C9B5 70:>=K !LNB>=0, 70?8H8B5 8E 2 25:B>@=>9 8 2 A:0;O@=>9 D>@<0E. 
7. "1JOA=8B5 <5B>48:C ?@>25@:8 2B>@>3> 70:>=0 !LNB>=0. 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 E>BDBEF< CG?< E CB@BMPR >DGF<?PAB7B 
54??<EF<K9E>B7B @4SFA<>4»: 

1. +B> =07K205BAO 8<?C;LA>< B5;0, <><5=B>< 8<?C;LA0 B5;0? 
2. �0:0O <5E0=8G5A:0O A8AB5<0 =07K205BAO 70<:=CB>9 8;8 87>;8@>20==>9? 
3. �0:>9 C40@ (A>C40@5=85) B5; =07K205BAO =5C?@C38<? 
4. %D>@<C;8@C9B5 CAB=> 8 2K2548B5 >A=>2=>9 70:>= 48=0<8:8 2@0I0B5;L=>3> 

42865=8O. 
5. %D>@<C;8@C9B5 CAB=> 8 2K2548B5 70:>= A>E@0=5=8O <><5=B0 8<?C;LA0. 
6. �0: >?@545;O5BAO ?5@8>4 :>;510=89 :@CB8;L=>3> <0OB=8:0? 
7. "1JOA=8B5 <5B>48:C >?@545;5=8O A:>@>AB8 ?C;8 A 8A?>;L7>20=85< :@CB8;L=>3> 

10;;8AB8G5A:>3> <0OB=8:0. 
 

 

 

 

 

 

 



 10 

 

 

�DB6989A<9 Q>EC9D<@9AF4?PAOI <EE?98B64A<=, A4C<E4A<9 BFKёFB6  
< BF69FB6 A4 6BCDBEO CB  ?45BD4FBDAO@ D45BF4@ ;4 2 !Е Е!" :  

 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 @B8G?S ЮA74 @9F4??4 @9FB8B@ 
D4EFS:9A<S CDB6B?B><»: 

1.�0:>9 284 45D>@<0F88 8AA;54C5BAO 2 @01>B5? 
2. #>OA=8B5 D878G5A:89 A<KA; <>4C;O .=30. 
3. +5< >B;8G05BAO <>4C;L .=30 >B :>MDD8F85=B0 C?@C3>AB8? 
4.  >65B ;8 1KBL >?@545;5= <>4C;L .=30 2 A;CG05 =5C?@C3>9 45D>@<0F88? 
5. �0: >?@545;ONBAO ?@>4>;L=0O 8 ?>?5@5G=0O >B=>A8B5;L=K5 45D>@<0F88? 
6. �7>1@078B5 4803@0<<C @0ABO65=8O <5B0;;8G5A:>3> AB5@6=O? 
7.�0: >?@545;O5BAO ?>B5=F80;L=0O M=5@38O C?@C3>9 45D>@<0F88? 
8.�0:>2K 2>7<>6=K5 8AB>G=8:8 ?>3@5H=>AB59 ?@8 ?@>2545=88 M:A?5@8<5=B0? 
 

�45BD4FBDA4S D45BF4 «�;@9D9A<9 >BQHH<J<9AF4 F9C?BCDB6B8ABEF< 6B;8GI4 
@9FB8B@ A47D9FB= A<F<»: 

1. +B> B0:>5 B5?;>?@>2>4=>ABL? "1JOA=8BL MB> O2;5=85 =0 >A=>20=88 ?>;>65=89 
<>;5:C;O@=>-:8=5B8G5A:>9 B5>@88. 

2. �0?8A0BL 70:>= (C@L5 4;O B5?;>?@>2>4=>AB8 8 40BL 53> D>@<C;8@>2:C. 
3. "?@545;8BL D878G5A:89 A<KA; 3@0485=B0 B5<?5@0BC@K?  
4. �0:>9 D878G5A:89 A<KA; 8<55B :>MDD8F85=B B5?;>?@>2>4=>AB8? "B G53> >= 

7028A8B? 
5. +B> B0:>5 ?>B>: B5?;0, :C40 >= =0?@02;5=? 
6. +B> B0:>5 O2;5=85 ?5@5=>A0? �0:85 O2;5=8O ?5@5=>A0 2K 7=05B5. 
7. �K2548B5 @01>GCN D>@<C;C.  
8. �0: @0AAG8BK20NBAO 2 40==>9 @01>B5 B5<?5@0BC@0, A>?@>B82;5=85 8 <>I=>ABL, 

2K45;O5<0O =0 2>;LD@0<>2>9 ?@>2>;>:5 ?@8 87<5=5=88 B>:0 2 F5?8? �0: 7028A8B 
A>?@>B82;5=85 ?@>2>;>:8 >B B5<?5@0BC@K? 

 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 @B?SDAB= @4EEO < C?BFABEF< 6B;8GI4 
@9FB8B@ BF>4K><»: 

1. �0:>9 307 =07K205BAO 8450;L=K<?  
2. %D>@<C;8@C9B5 70:>= �2>304@>. 
3. +B> =07K205BAO ?0@0<5B@0<8 A>AB>O=8O 3070? 
4. �0: >?@545;O5BAO 7=0G5=85 C=825@A0;L=>9 307>2>9 ?>AB>O==>9? 
5. �0: ?>;CG5=> C@02=5=85 A>AB>O=8O 3070? 
6. �0: >?@545;O5BAO ?;>B=>ABL 8450;L=>3> 3070? 
7. �0: >?@545;O5BAO ?>AB>O==0O �>;LF<0=0? 
8. �0:8< >1@07>< =0E>48BAO 7=0G5=85 <>;O@=>9 <0AAK A<5A8 307>2? 
9. �0: ?>;CG05BAO >A=>2=0O @01>G0O D>@<C;0 4;O >?@545;5=8O <>;O@=>9 <0AAK? 



 11 

 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 >BQHH<J<9AF4 8<HHG;<< C4DB6 6B8O 6 
6B;8GI9»: 

1. �0:85 O2;5=8O =07K20NBAO O2;5=8O<8 ?5@5=>A0? 
2. �K2548B5 >1I55 C@02=5=85 ?5@5=>A0. 
3. �0: 7028A8B >B B5<?5@0BC@K 8 402;5=8O :>MDD8F85=B 48DDC788? 
4. �0: 7028A8B 402;5=85 =0AKI5==>3> ?0@0 >B B5<?5@0BC@K? 
5. �0:8< >1@07>< >?@545;O5BAO 4>102>G=>5 402;5=85 =04 2>3=CB>9 ?>25@E=>ABLN? 
6. �028A8<>ABL 4;8=K A2>1>4=>3> ?@>1530 >B B5<?5@0BC@K 8 402;5=8O. 
7. �0:85 A8AB5<K =07K20NBAO B5@<>48=0<8G5A:8 =5@02=>25A=K<8? 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 BFABL9A<S <;B54DAB= < <;BIBDAB= 
F9C?B9@>BEF9= 74;4»: 

1. +B> B0:>5 B5?;>5<:>ABL 3070? �0:>20 @07<5@=>ABL MB>9 25;8G8=K? 
2. �0BL >?@545;5=8O <>;O@=>9 B5?;>5<:>AB8 8 C45;L=>9 B5?;>5<:>AB8.  
3. %:>;L:> AB5?5=59 A2>1>4K C <>;5:C; 22 CO,H,He ? �0:85 MB> AB5?5=8 A2>1>4K? 
4. �0:>20 A2O7L <564C pC  8 vC  8 G8A;>< AB5?5=59 A2>1>4K <>;5:C; 3070 i ? �K25AB8 

D>@<C;K 87 ?5@2>3> =0G0;0 B5@<>48=0<8:8. 
5. !0@8A>20BL :0G5AB25==> 7028A8<>ABL B5?;>5<:>AB8 42CE0B><=>3> 3070 >B 

B5<?5@0BC@K? 
6. � :0:>< 3075 ÷ 8<55B =081>;LH55 7=0G5=85 - 2  !5, !2,%!4? 

7. �0BL >?@545;5=8O 87>?@>F5AA0<. #@54AB028BL 8E 3@0D8G5A:8.  
8. �0:>9 ?@>F5AA =07K205BAO 048010B8G5A:8<? �0?8H8B5 C@02=5=85 #C0AA>=0 4;O 

MB>3> ?@>F5AA0? 
9. "1JOA=8BL <5B>48:C >?@545;5=8O  ÷ . 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 <;@9A9A<S QAFDBC<< CD< A47D964A<< < 
C?46?9A<< B?B64»: 

1. +B> B0:>5 D070, D07>2K9 ?5@5E>4? 
2. +B> B0:>5 D07>2K9 ?5@5E>4 ?5@2>3> @>40? 
3. +5< >B;8G05BAO D07>2K9 ?5@5E>4 ?5@2>3> @>40 >B D07>2>3> ?5@5E>40 2B>@>3> 

@>40? 
4. �7 G53> A:;04K205BAO 2=CB@5==OO M=5@38O B25@4>3> B5;0? 
5. "1JOA=8B5 ?@>F5AAK ?;02;5=8O 8 :@8AB0;;870F88. 
6. #>G5<C B5<?5@0BC@0 B5;0 ?@8 ?;02;5=88 8 :@8AB0;;870F88 >AB05BAO ?>AB>O==>9? 
7. !0@8AC9B5 4803@0<<C ?;02;5=8O 8 409B5 E0@0:B5@8AB8:C ?@>8AE>4OI8< 

?@>F5AA0<. 
8. +B> B0:>5 M=B@>?8O? %D>@<C;8@C9B5 D878G5A:89 A<KA; MB>3> ?>=OB8O.  
9. � G5< 70:;NG05BAO AB0B8AB8G5A:89 A<KA; M=B@>?88? 
10. �0: <5=O5BAO M=B@>?8O ?@8 ?;02;5=88, ?@8 :@8AB0;;870F88? 
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�45BD4FBDA4S D45BF4 «�CD989?9A<9 >BQHH<J<9AF4 6S;>BEF< 6B;8GI4 
>4C<??SDAO@ @9FB8B@»: 

1. �0: >?@545;O5BAO A@54=OO 4;8=0 A2>1>4=>3> ?@>1530 <>;5:C;? �0: >=0 7028A8B >B 
B5<?5@0BC@K, >B 402;5=8O? 

2. �0:>20 ?@8@>40 O2;5=89 ?5@5=>A0? �0:85 O2;5=8O ?5@5=>A0 2K 7=05B5? 
3. �0?8A0BL D>@<C;C 4;O ?>B>:0 8<?C;LA0. 
4. +5< >1CA;>2;5=> 2=CB@5==55 B@5=85 (2O7:>ABL) 3070? 
5. � :0:>9 G0AB8 M:A?5@8<5=B0;L=>9 CAB0=>2:8 2>7=8:05B 8AA;54C5<>5 2 >?KB5 

O2;5=85 ?5@5=>A0? 
6. � :0:>< =0?@02;5=88 ?@>8AE>48B ?5@5=>A 8<?C;LA0? 
7. "?@545;8B5 D878G5A:89 A<KA; :>MDD8F85=B0 48=0<8G5A:>9 2O7:>AB8. �0: 

7028A8B ø >B 402;5=8O 8 B5<?5@0BC@K 3070? 
8. �0: >?@545;O5BAO :8=5<0B8G5A:0O 2O7:>ABL? 
9. �>340 2>7=8:05B A8;0 2=CB@5==53> B@5=8O? "B G53> >=0 7028A8B? 
10.�K2548B5 D>@<C;C 4;O @0AGёB0 :>MDD8F85=B0 48=0<8G5A:>9 2O7:>AB8. 

11.�0: >?@545;O5BAO >1J5< 2>74CE0, ?@>E>4OI53> G5@57 :0?8;;O@? 
12.�0: >?@545;O5BAO @07=>ABL 402;5=89, 2>7=8:0NI8E =0 :>=F0E :0?8;;O@0 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 @B?SDAB= F9C?BFO C4DBB5D4;B64A<S 6B8O»: 
1. �0: >?@545;O5BAO D07>2>5 A>AB>O=85 25I5AB20? 
2. � G5< @07=8F0 <564C D07>2K<8 ?5@5E>40<8 1 8 2 @>40? 
3. �K2548B5 D>@<C;C 4;O @0AG5B0 <>;O@=>9 B5?;>BK ?0@>>1@07>20=8O. 
4. "1JOA=8B5 <5B>48:C >?@545;5=8O <>;O@=>9 B5?;>BK ?0@>>1@07>20=8O. 
5. #@>0=0;878@C9B5 E>4 :@82KE D07>2>3> @02=>25A8O. 
6. %@02=8B5 ?>B5=F80;L=K5 M=5@388 <>;5:C; 2 684:>AB8 8 ?0@5. 
7. �0:>9 ?0@ =07K205BAO =0AKI5==K<? 
8. �0: 7028A8B 402;5=85 =0AKI5==>3> ?0@0 >B B5<?5@0BC@K? 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 >BQHH<J<9AF4 F9C?BCDB6B8ABEF< 
@9F4??4»: 

1. �0:>5 O2;5=85 =07K20NB B5?;>?@>2>4=>ABLN? �0:>9 70:>= >?8AK205B MB> 
O2;5=85? 

2. $0AA:068B5 > <5E0=87<5 B5?;>?@>2>4=>AB8 2 <5B0;;0E. 
3. �0:>9 @568< =07K20NB AB0F8>=0@=K<? #>;CG8B5 C@02=5=85, >?8AK20NI55 MB>B 

@568<. 
4. �K2548B5 D>@<C;C 4;O :>MDD8F85=B0 B5?;>?@>2>4=>AB8 <5B0;;0. 
5. +B> B0:>5 B5@<>?0@0? �0: A 5ё ?><>ILN <>6=> 87<5@8BL B5<?5@0BC@C 2 

>?@545;5==>9 B>G:5 AB5@6=O? 
6. "1JOA=8B5 <5B>48:C 87<5@5=8O B5?;>?@>2>4=>AB8 2 40==>9 @01>B5? 
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�45BD4FBDA4S D45BF4 «�CD989?9A<9 >BQHH<J<9AF4 CB69DIABEFAB7B A4FS:9A<S 
:<8>BEF<»: 

1. �0:>20 ?@8@>40 ?>25@E=>AB=>3> =0BO65=8O? 
2. +B> =07K20NB :>MDD8F85=B>< ?>25@E=>AB=>3> =0BO65=8O? 
3. �0: 7028A8B :>MDD8F85=B>< ?>25@E=>AB=>3> =0BO65=8O >B B5<?5@0BC@K? �0:>5 

7=0G5=85 >= ?@8=8<05B ?@8 :@8B8G5A:>9 B5<?5@0BC@5? #>G5<C? 
4. � G5< 70:;NG0NBAO O2;5=8O A<0G820=8O 8 =5A<0G820=8O? 
5. "1JOA=8B5 :0?8;;O@=K5 O2;5=8O 2 684:>ABOE. 
6. �0?8H8B5 D>@<C;C 8 >1JOA=8B5 <5E0=87< >1@07>20=8O 4>?>;=8B5;L=>3> 

402;5=8O. #>G5<C :0?;O 684:>AB8 <0;>3> >1J5<0 8<55B AD5@8G5A:CN D>@<C? 
 

�45BD4FBDA4S D45BF4 «�;GK9A<9 Q?9>FDB<;@9D<F9?PAOI CD<5BDB6»: 
1. �09B5 >?@545;5=85: <5@K, 87<5@8B5;L=KE ?@5>1@07>20B5;59, 

M;5:B@>87<5@8B5;L=KE ?@81>@>2. 
2. �0:85 ?@81>@K =07K20NBAO F8D@>2K<8, :0:85 0=0;>3>2K<8? 
3. +B> B0:>5 F5=0 45;5=8O? 
4. +5< E0@0:B5@87CNBAO M;5:B@>87<5@8B5;L=K5 ?@81>@K 8 :0: >=8 

:;0AA8D8F8@CNBAO? 
5. +B> =07K205BAO ?>3@5H=>ABLN 87<5@5=8O, >B=>A8B5;L=>9 ?>3@5H=>ABLN, 

4>?>;=8B5;L=>9 ?>3@5H=>ABLN? 
6. +B> B0:>5 HC=B, 4;O G53> >= A;C68B? �0: @0AAG8B0BL A>?@>B82;5=85 HC=B0?  
7. +B> B0:>5 4>102>G=>5 A>?@>B82;5=85? �0: @0AAG8B0BL 4>102>G=>5 A>?@>B82;5=85? 
8. %D>@<C;8@C9B5 ?5@2>5 8 2B>@>5 ?@028;0 �8@E3>D0. 
9. �0: ?@>8725AB8 3@04C8@>2:C H:0;K 0<?5@<5B@0? 
10. �0: ?@>8725AB8 3@04C8@>2:C H:0;K 2>;LB<5B@0? 
 

�45BD4FBDA4S D45BF4 «�;GK9A<9 CD<AJ<C4 D45BFO Q?9>FDBAAB-?GK96B7B 
BEJ<??B7D4H4»: 

1. "1JOA=8B5 @01>BC >AF8;;>3@0D0. 
2. � G5< 70:;NG05BAO @>;L AE5<K A8=E@>=870F88? 
3. �0:8< >1@07>< ?@>2>4OBAO 87<5@5=8O 2 @568<5 =5?@5@K2=>9 @0725@B:8?  
4. +B> B0:>5 @568< 64CI59 @0725@B:8? 
5. +B> B0:>5 >AF8;;>3@0<<0? 
6. �0: <>6=> 87<5@8BL A4283 D07 42CE =0?@O65=897 
7. +B> B0:>5 D83C@K �8AA06C? 
8. �0:8< >1@07>< >?@545;ONB 0<?;8BC4C, G0AB>BC 8 ?5@8>4 A83=0;0 A ?><>ILN 

>AF8;;>3@0<<K? 
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�45BD4FBDA4S D45BF4 «�CD989?9A<9 BFABE<F9?PAB= 8<Q?9>FD<K9E>B= 
CDBA<J49@BEF< @4F9D<4?B6»: 

1. �8M;5:B@8: 2 M;5:B@8G5A:>< ?>;5. 
2. (878G5A:89 A<KA; 48M;5:B@8G5A:>9 ?@>=8F05<>AB8 A@54K. 
3. -;5:B@>5<:>ABL ?@>2>4=8:0, :>=45=A0B>@0. 
4. �84K :>=45=A0B>@>2. 
5. �K2>4 D>@<C;K 5<:>AB8 ?;>A:>3> :>=45=A0B>@0. 
6. �0: 5<:>ABL 7028A8B 48M;5:B@8G5A:>9 ?@>=8F05<>AB8 A@54K? 
7. $0AA:068B5 > <5B>48:5 >?@545;5=8O 5<:>AB8 :>=45=A0B>@0. 
8. +B> B0:>5 ?0@078B=0O 5<:>ABL AE5<K? 
9. +B> B0:>5 2KE>4=>5 A>?@>B82;5=85? 
 

�45BD4FBDA4S D45BF4 «�;GK9A<9 @47A<FAB7B CB?S EB?9AB<84»: 
1. +B> B0:>5 ?>;5? !07>28B5 E0@0:B5@8AB8:8 ?>;O. 
2. �09B5 >?@545;5=85 25:B>@0 <03=8B=>9 8=4C:F88 <03=8B=>3> ?>;O. ':068B5 

548=8FK 87<5@5=8O 8=4C:F88 <03=8B=>3> ?>;O. 
3. �7>1@078B5 A8;>2K5 ;8=88 <03=8B=>3> ?>;O A>;5=>840. 
4. %D>@<C;8@C9B5 70:>= �8>-%020@0-�0?;0A0. $0AA:068B5 > 53> ?@8<5=5=88. 
5. $0AA:068B5 > A8;5 �<?5@0 8 A8;5 �>@5=F0. 
6. �0?8H8B5 D>@<C;C 4;O @0AG5B0 <03=8B=>3> ?>;O =0 >A8 A>;5=>840 :>=5G=>9 

4;8=K 8 15A:>=5G=> 4;8==>3> A>;5=>840. 
7. "1JOA=8B5 E0@0:B5@ @0A?@545;5=8O <03=8B=>3> ?>;O 24>;L >A8 A>;5=>840, 

?>;CG5==K9 2 @01>B5. 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 CBEFBSAAB= 6D9@9A< RL- J9C<»: 
1. � G5< 70:;NG05BAO O2;5=85 A0<>8=4C:F88? 
2. +B> B0:>5 8=4C:B82=>ABL? 
3. �0?8H8B5 2K@065=85 4;O -�% A0<>8=4C:F88 

si
 . 

4. �0?8H8B5 2K@065=85 4;O 87<5=5=8O B>:0 ?@8 70<K:0=88 F5?8, A>45@60I59 
8=4C:B82=>ABL. �7>1@078B5 7028A8<>ABL 3@0D8G5A:8. 

5. �0?8H8B5 2K@065=85 4;O 87<5=5=8O B>:0 ?@8 @07<K:0=88 F5?8, A>45@60I59 
8=4C:B82=>ABL. �7>1@078B5 7028A8<>ABL 3@0D8G5A:8. 

6. +B> B0:>5 ?>AB>O==0O 2@5<5=8 RL -F5?8? 
7. $0AA:068B5 > <5B>48:5 >?@545;5=8O ?>AB>O==>9 2@5<5=8 RL -F5?8 2 40==>9 

@01>B5. 
 

�45BD4FBDA4S D45BF4 «�;GK9A<9 D9?4>E4J<BAAOI CDBJ9EEB6 6 RC-J9CBK>9»: 
1. +B> B0:>5 RC- F5?8? 
2. "?8H8B5 @5;0:A0F8>==K9 ?@>F5AA 2 M;5:B@8G5A:8E F5?OE? 
3. $01>B0 RC- F5?8 2 @568<5 70<K:0=8O 8 @07<K:0=8O. 
4. �028A8<>ABL A8;K B>:0 8 =0?@O65=8O >B 2@5<5=8 ?@8 @5;0:A0F8>==KE ?@>F5AA0E. 
5. +B> >?@545;O5B ?>AB>O==0O 2@5<5=8 RC- F5?8. 
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6. �0:0O F5?L =07K205BAO ?5@5E>4=>9? 
7. �0:0O F5?L =07K205BAO 48DD5@5=F8@CNI59? 
8. �0:0O F5?L =07K205BAO 8=B53@8@CNI59? 
9.  5B>48:0 >?@545;5=8O ?>AB>O==>9 2@5<5=8 RC- F5?8 

 

�45BD4FBDA4S D45BF4 «�;GK9A<9 ;4FGI4RM<I >B?954A<= 6 >BAFGD9»: 
1. +B> =07K205BAO :>;510B5;L=K< ?@>F5AA><? 
2. "?@545;5=85 0<?;8BC4K, G0AB>BK, D07K :>;510=89. 
3. �0:85 :>;510=8O =07K20NBAO 70BCE0NI8<8? 
4. +B> B0:>5 ;>30@8D<8G5A:89 45:@5<5=B? 
5. +B> =07K205BAO :>;510B5;L=K< :>=BC@><? 
6. "1JOA=8B5 D878G5A:85 ?@>F5AAK, ?@>8AE>4OI85 2 :>=BC@5. 
7. #>B5@8 2 :>;510B5;L=>< :>=BC@5. 
8. �8DD5@5=F80;L=>5 C@02=5=85 70BCE0NI8E :>;510=89. 
 

�45BD4FBDA4S D45BF4 «�CD989?9A<9 G89?PAB7B ;4DS84 Q?9>FDBA4 E CB@BMPR 
Q?9>FDB64>GG@AB7B 8<B84»: 

1. �0:85 ?@81>@K =07K20NBAO M;5:B@>20:CC<=K<8? 
2. � G5< 70:;NG05BAO O2;5=85 B5@<>M;5:B@>==>9 M<8AA88? 
3. 'AB@>9AB2> M;5:B@>20:CC<=>3> 48>40. 
4. �0:>20 @>;L ?@>AB@0=AB25==>3> 70@O40 2 @01>B5 48>40? 
5. �>;L-0<?5@=0O E0@0:B5@8AB8:0 M;5:B@>20:CC<=>3> 48>40. 
6. #@8 :0:8E CA;>28OE 4>AB8305BAO @568< =0AKI5=8O 0=>4=>3> B>:0? 
7. 'A;>28O 8A?>;L7>20=8O D>@<C;K �>3CA;02A:>3>-�M=3<N@0. 
8. "1JOA=8B5 ?@8=F8? @01>BK M:A?5@8<5=B0;L=>9 AE5<K. 
9.  5B>48:0 @0AG5B0 ?>3@5H=>AB8 87<5@5=8O C45;L=>3> 70@O40. 
 

�DB6989A<9 Q>EC9D<@9AF4?PAOI <EE?98B64A<= < A4C<E4A<9 BFK9FB6 6 D4@>4I 
E?98GRM<I ?45BD4FBDAOI D45BF: 

1. �01>@0B>@=0O @01>B0 «�7CG5=85 M;5:B@>87<5@8B5;L=KE ?@81>@>2». 
2. �01>@0B>@=0O @01>B0 «�7CG5=85 <03=8B=>3> ?>;O A>;5=>840». 
3. �01>@0B>@=0O @01>B0 «"?@545;5=85 ?>AB>O==>9 2@5<5=8 RL- F5?8». 
4. �01>@0B>@=0O @01>B0 «�7CG5=85 ?@8=F8?0 @01>BK M;5:B@>==>-;CG52>3> 

>AF8;;>3@0D0». 
5. �01>@0B>@=0O @01>B0 «�7CG5=85 @5;0:A0F8>==KE ?@>F5AA>2 2 RC-F5?>G:5». 
6. �01>@0B>@=0O @01>B0 «"?@545;5=85 >B=>A8B5;L=>9 48M;5:B@8G5A:>9 

?@>=8F05<>AB8 <0B5@80;>2». 
7. �01>@0B>@=0O @01>B0 «�7CG5=85 F5?8 ?5@5<5==>3> B>:0». 
8. �01>@0B>@=0O @01>B0 «�7CG5=85 70BCE0NI8E :>;510=89 2 :>=BC@5». 
9. �01>@0B>@=0O @01>B0 «"?@545;5=85 C45;L=>3> 70@O40 M;5:B@>=0 A ?><>ILN 

M;5:B@>20:CC<=>3> 48>40». 
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"<CB6O9 6BCDBEO > Q>;4@9AG (1 !Е Е!" ): 

* 

 

�484A<9 8?S CB>4;4F9?S BJ9A<64A<S 89E>D<CFBDB6: 
«�A49F» 

В<8 ;484A<S 

 

1. #>=OB85 ?@54<5B0 3 «D878:0».  5E0=8:0. $0745;K <5E0=8:8. 
%8AB5<0 >BAG5B0. �8=5<0B8:0 ?>ABC?0B5;L=>3> 42865=8O 
<0B5@80;L=>9 B>G:8. %?>A>1K >?8A0=8O 42865=8O. #>=OB8O: 
@048CA 25:B>@, ?CBL, ?5@5<5I5=85, A:>@>ABL, CA:>@5=85.   
2. '@02=5=8O 42865=8O B>G:8, B8?K 42865=89.  !>@<0;L=>5 8 
B0=35=F80;L=>5 C@02=5=8O. �8=5<0B8:0 2@0I0B5;L=>3> 42865=8O. 
�5:B>@K, =0?@02;5=85, 459AB28O =04 25:B>@0<8. %2O7L 
2@0I0B5;L=KE 8 ;8=59=KE E0@0:B5@8AB8: 42865=8O.  
3. �8=0<8:0 <0B5@80;L=>9 B>G:8: 8=5@F8O, <0AA0, ?5@2K9 70:>= 
!LNB>=0, <5@0 8=5@F88, 8<?C;LA B5;0, A8;0, @02=>459AB2CNI0O 
A8;0.   
4. �B>@>9 70:>= !LNB>=0, >A=>2=>5 C@02=5=85 ?>ABC?0B5;L=>3> 
42865=8O. &@5B89 70:>= !LNB>=0. #@8<5@K A8;. 
5. %8AB5<0 <0B5@80;L=KE B>G5:. �0:>= A>E@0=5=8O 8<?C;LA0. 
*5=B@ <0AA A8AB5<K. �0:>=K 42865=8O F5=B@0 <0AA. &@5B89 70:>= 
!LNB>=0.  
6. #@5>1@07>20=8O �0;8;5O.  5E0=8G5A:89 ?@8=F8? 
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:0B5@0 N1=4 @070, 0 ?@8 ?>?CB=>< N2=2 @070. !09B8 A:>@>ABL :0B5@0 
8 2>;=K. 
В4D<4AF 45. 
З484K4. �0@O4 =0 >1:;04:0E :>=45=A0B>@0 :>;510B5;L=>3> :>=BC@0 
87<5=O5BAO ?> 70:>=C q=3·1037·cos800·π·t. �=4C:B82=>ABL :>=BC@0 
2�=. #@5=51@530O 0:B82=K< A>?@>B82;5=85<, =0948B5 
M;5:B@>5<:>ABL :>=45=A0B>@0 8 <0:A8<0;L=>5 7=0G5=85 M=5@388 
M;5:B@8G5A:>3> ?>;O :>=45=A0B>@0 8 <03=8B=>3> ?>;O :0BCH:8 
8=4C:B82=>AB8.  
В4D<4AF 46. 
З484K4. !0 48D@0:F8>==CN @5H5B:C =>@<0;L=> ?0405B A25B 
@07@O4=>9 B@C1:8 =0?>;=5==>9 0B><0@=K< 2>4>@>4><. #>AB>O==0O 
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@5H5B:8 5 <:<. �0:><C ?5@5E>4C M;5:B@>=0 A>>B25BAB2C5B 
A?5:B@0;L=0O ;8=8O =01;N405<0O ?@8 ?><>I8 MB>9 @5H5B:8 2 
A?5:B@5 5 ?>@O4:0 ?>4 C3;>< 41°. 
В4D<4AF 47. 
З484K4. "?@545;8B5 M=5@38N, <0AAC 8 8<?C;LA D>B>=0 4;O 

8=D@0:@0A=KE ;CG59 A G0AB>B>9 . 

В4D<4AF 48. 
З484K4. �>?8H8B5 O45@=K5 @50:F88 14

7N + 42He → ? + 11H; 27
13Al 

+ 42He → 30
15P + ? 

В4D<4AF 49. 

З484K4. �0:>9 4>;6=0 1KBL A:>@>ABL 87<5=5=8O A8;K B>:0, GB>1K 2 
:0BCH:5 8=4C:B82=>ABLN 50 <�= 2>7=8:;0 -�% A0<>8=4C:F88 30 

�? 
В4D<4AF 50. 
З484K4. �0: 87<5=8BAO ?5@8>4 :>;510=89 ?@C68==>3> <0OB=8:0 
?@8 C<5=LH5=88 <0AAK 3@C70 2 2,25 @07? 
 


