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�040G0 1: «�;A4>B@?9A<9 E BC9D4F<BAAB= ED98B= Simulink» 

1 #@>45<>=AB@8@C9B5 ?@>F5AA 70?CA:0 «Simulink» 
2 #@>45<>=AB@8@C9B5 ?>@O4>: A>740=8O <>45;8 2 «Simulink» 
3 #@>45<>=AB@8@C9B5 @01>BC A 181;8>B5:0<8 «Simulink» 
4 �0: ?@>872>48BAO =0AB@>9:0 ?0@0<5B@>2 ?@>F5AA0 <>45;8@>20=8O? 
5 �0: ?@>872>48BAO =0AB@>9:0 ?0@0<5B@>2 >B45;L=KE M;5<5=B>2 1;>:-AE5<K <>45;8? 
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1 �0:8< M;5<5=B>< 181;8>B5:8 SimPowerSystems <>6=> A<>45;8@>20BL @578AB>@? 
2 #@>45<>=AB@8@C9B5 <>45;8@>20=85 :>=45=A0B>@0 2 Simulink. 
3 #@>45<>=AB@8@C9B5 <>45;L 8=4C:B82=>AB8 25;8G8=>9 2 �= 2 Simulink. 
4 �;O G53> 8A?>;L7C5BAO M;5<5=B Current Measurement? 

5 �0: ?@>872>48BAO 87<5@5=85 =0?@O65=8O 2 Simulink? 
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1 #>OA=8B5 =07=0G5=85 C?@02;O5<>3> 2K?@O<8B5;O. 
2 #>OA=8B5 07=0G5=85 A8AB5<K C?@02;5=8O 2K?@O<8B5;5<. 
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1 3 �&� 
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MatLab 3 :0: 8=AB@C<5=B 
<>45;8@>20=8O M;5:B@8G5A:8E F5?59,  
?>4E>4K : <>45;8@>20=8N 
M;5:B@8G5A:8E F5?59 

7=0=85  3 3 "&� 
0 3 �&� 

C<5=85 0 3 "&� 
3 3 �&� 

�81;8>B5:8 M;5<5=B>2 Simulink 

7=0=85  1 3 "&� 
2 3 �&� 

C<5=85 23 "&� 
1 3 �&� 
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=0G0;L=K5 CA;>28O, ?>3@5H=>AB8 
<>45;8@>20=8O 

7=0=85  23 "&� 
1 3 �&� 

C<5=85 1 3 "&� 
2 3 �&�  

"7=0:><;5=85 A >?5@0F8>==>9 A@54>9 
Simulink 

7=0=85  23 "&� 
1 3 �&� 

C<5=85 1 3 "&� 
2 3 �&�  

!0AB@>9:0 ?0@0<5B@>2 ?@>F5AA0 
<>45;8@>20=8O 

7=0=85 23 "&� 
1 3 �&� 

459AB285 1 3 "&� 
2 3 �&�  

 >45;8@>20=85 M;5:B@8G5A:8E F5?59 
M;5:B@>?>4286=>3> A>AB020 

7=0=85  23 "&� 
1 3 �&� 

C<5=85 1 3 "&� 
2 3 �&�  

 >45;8@>20=85 BO3>2>9 A5B8 
7=0=85  23 "&� 

1 3 �&� 

C<5=85 1 3 "&� 
2 3 �&�  

 >45;8@>20=85 AE5<K C?@02;O5<>3> 
2K?@O<8B5;O 

7=0=85  23 "&� 
1 3 �&� 

459AB285 1 3 "&� 
2 3 �&�  

 >45;8@>20=85 0;3>@8B<0 @01>BK 
25=B8;59 C?@02;O5<>3> 2K?@O<8B5;O 

7=0=85 13 "&� 
2 - �&� 

459AB285 13 "&� 
2 3 �&� 

 >45;8@>20=85 AE5<K 2K?@O<8B5;O A 
?>;=K< G8A;>< C?@02;O5<KE 25=B8;59 

7=0=85  23 "&� 
1 3 �&� 

459AB285 1 3 "&� 
2 3 �&�  

 >45;8@>20=85 ?@>F5AA0 ?CA:0 
42830B5;O ?>AB>O==>3> B>:0 A 
=57028A8<K< 2>71C645=85< 

7=0=85  23 "&� 
1 3 �&� 

C<5=85 1 3 "&� 
2 3 �&�  

 >45;8@>20=85 0A8=E@>==KE BO3>2KE 
42830B5;59 

7=0=85  2 3 "&� 
1 - �&� 

C<5=85 1 3 "&� 
2 3 �&�  

%?>A>1K C?@02;5=8O BO3>2K< 
42830B5;5< ?>AB>O==>3> B>:0 

7=0=85  23 "&� 
1 3 �&� 

459AB285 1 3 "&� 
2 3 �&�  

�&"�": 102 51 3 "&� 
51 3 �&� 

 

#>;=K9 :><?;5:B (&� E@0=8BAO 2 M;5:B@>==>9 8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 
�01��& �@�'#% 8 >1CG0NI89AO 8<55B 2>7<>6=>ABL >7=0:><8BLAO A 45<>=AB@0F8>==K< 
20@80=B>< (&�. !865 ?@82545= >1@075F B8?>2>3> 20@80=B0 8B>3>2>3> B5AB0, 
?@54CA<>B@5==>3> @01>G59 ?@>3@0<<>9 48AF8?;8=K. 

 

 

 

 



"1@075F B8?>2KE 20@80=B>2 B5AB>2KE 7040=89, ?@54CA<>B@5==KE @01>G59 ?@>3@0<<>9 
 

1 �AA;54C5<K9 >1J5:B, ?> >B=>H5=8N : :>B>@><C 873>B02;8205BAO <>45;L, =07K205BAO 
_____________. 

 

2  >65B ;8 >48= >1J5:B 8<5BL <=>65AB2> <>45;59? 
- =5B; 
- <>65B 2A5340; 
- 7028A8B >B =07=0G5=8O <>45;8; 
- 7028A8B >B A2>9AB2 >@838=0;0. 

 

3 +B> O2;O5BAO ?5@2K< MB0?>< 2 ?>AB@>5=88 8 8A?>;L7>20=88 <5B>40 <>45;8@>20=8O? 
- 2K1>@ B8?0 <>45;8; 
- D>@<0;870F8O >@838=0;0; 
- ?>AB0=>2:0 7040G8; 
- 87CG5=85 B5>@5B8G5A:>3> <0B5@80;0. 

 

4 �;O >B45;5=8O F5;>9 G0AB8 G8A;0 >B 4@>1=>9 2 MatLab 8A?>;L7C5BAO: 
- 70?OB0O; 
- B>G:0; 
- B>G:0 A 70?OB>9; 
- 0?>AB@>D. 

 

5 $0745; Sinks 107>2>9 181;8>B5:8 Simulink A>45@68B: 
- 1;>:8 @538AB@8@CNI8E CAB@>9AB2; 
- 1;>:8 8AB>G=8:>2 A83=0;>2; 
- 1;>:8 107>2KE <0B5<0B8G5A:8E >?5@0F89; 
- 1;>:8 48A:@5B=KE CAB@>9AB2. 

 

6 �81;8>B5:0 SimPowerSystem A>45@68B 2 A515 M;5<5=BK 4;O: 
- <>45;8@>20=8O <>I=KE <5E0=8G5A:8E CAB@>9AB2; 
- <>45;8@>20=8O 384@>B5E=8G5A:8E CAB@>9AB2; 
- <>45;8@>20=8O M;5:B@>B5E=8G5A:8E CAB@>9AB2; 
- <>45;8@>20=8O 381@84=KE A8AB5<. 

 

7 � :0:>< ?C=:B5 3;02=>3> <5=N Simulink <>6=> =07=0G8BL ?0@0<5B@K <>45;8@>20=8O? 
- Format; 

- Simulation; 

- Tools; 

- Edit. 

 

8 Simulink ?@54=07=0G5= 4;O: 
- 8AA;54>20=8O >1J5:B0 ?>A@54AB2>< ?>AB@>5=8O 53> 8<8B0F8>==>9 <>45;8 8 

40;L=59H53> 8A?>;L7>20=8O 55; 
- 2K?>;=5=8O =5 AB0=40@B=KE <0B5<0B8G5A:8E @0AG5B>2; 
- 287C0;870F88 @57C;LB0B>2 @0AG5B>2, ?@>2545==KE 2 MatLab; 

- ?@>2545=8O ?@5420@8B5;L=KE @0AG5B>2. 
 

9 �0:>9 >B25B =0 2>?@>A �;O G53> ?@8<5=O5BAO M;5<5=B «Series RLC-Branch» =5 25@5=? 
- ?5@5<=>65=8O 25;8G8= 0:B82=>3> A>?@>B82;5=8O, 8=4C:B82=>AB8 8 5<:>AB8 M;5<5=B0; 
- <>45;8@>20=8O 0:B82=>3> A>?@>B82;5=8O; 
- <>45;8@>20=8O 8=4C:B82=>AB8; 



- <>45;8@>20=8O 5<:>AB8; 
- <>45;8@>20=8O ?5@5E>4=KE ?@>F5AA>2 2 <03=8B=KE F5?OE. 

 

10 '<5=LH5=85 H030 8=B53@8@>20=8O 2545B : ________ 2@5<5=8 @0AG5B0. 
 

11 !0  @8AC=:5 ?>:070= 8AB>G=8: ____________ B>:0. 

  
 

12 -;5<5=B, ?><5G5==K9 =0 @8AC=:5 7=0:>< 2>?@>A0, ?@54=07=0G5= 4;O :>=B@>;O __________ 

2 M;5:B@8G5A:>9 F5?8 (M;5:B@8G5A:0O 25;8G8=0) 

 
 

13 -;5<5=B, ?@82545==K9 =0 @8AC=:5, ?@54=07=0G5= 4;O <>45;8@>20=8O 

<___________>  

 

14  >45;L >1<>B:8 ?@><56CB>G=>3> @5;5 2 F5?8 ?5@5<5==>3> B>:0 ?><8<> 0:B82=>3> 
A>?@>B82;5=8O CG8BK205B 8 _________ >1<>B:8. 
 

15  0B5<0B8G5A:8< 0??0@0B>< <>45;8@>20=8O 1;>:0 «Series RLC-Branch» O2;ONBAO  
G8A;5==K5 <5B>4K @5H5=8O _________ C@02=5=89. 
 

16 !0 -#% 2 :0G5AB25 BO3>2KE 42830B5;59 ?@8<5=ONBAO 0A8=E@>==K5 42830B5;8 A ______ 
@>B>@><. 
 

17 "4=8< 87 A?>A>1>2 @53C;8@>20=8O @568<>< @01>BK 42830B5;5< ?>AB>O==>3> B>:0 
O2;O5BAO 87<5=5=85 __________  ?>42>48<>3> : 42830B5;N. 
 

18 'AB0=>28B5 A>>B25BAB285: 
В<8 @B89?< �D<@9D 

(878G5A:0O 3;>1CA 
�1AB@0:B=0O �B>@>9 70:>= !LNB>=0: F=m*a 

 

3.3 &<CB6B9 ;484A<9 8?S 6OCB?A9A<S >BAFDB?PAB= D45BFO  
 

�0@80=BK 7040=89 4;O 2K?>;=5=8O :>=B@>;L=>9 @01>BK 2K;>65=K 2 M;5:B@>==>9 
8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 �01��& �@�'#%, 4>ABC?=>9 >1CG0NI5<CAO G5@57 
53> ;8G=K9 :018=5B. 

!865 ?@82545= >1@075F B8?>2>3> 7040=8O 4;O 2K?>;=5=8O :>=B@>;L=>9 @01>BK ?> 
B5<0< 48AF8?;8=K, ?@54CA<>B@5==K<8 @01>G59 ?@>3@0<<>9 48AF8?;8=K. 

 

"1@075F B8?>2>3> 20@80=B0 7040=8O 4;O 2K?>;=5=8O :>=B@>;L=>9 @01>BK 

 

� :>=B@>;L=>9 @01>B5 ?@54<5B>< 8AA;54>20=8O O2;O5BAO ?@>AB59H0O RL F5?L. 
#@54<5B>< 8AA;54>20=8O O2;ONBAO ?5@5E>4=K5 ?@>F5AAK 2 =59 ?@8 ?>4:;NG5=88 F5?8 : 



8AB>G=8:C ?>AB>O==>3> B>:0. $0AA<0B@8205BAO 420 A?>A>10 @5H5=8O ?>AB02;5==>9 7040G8: =0 
>A=>25 <>45;8 2 2845 48DD5@5=F80;L=>3> C@02=5=8O 8 A 8A?>;L7>20=85< 181;8>B5:8 
PowerSystem.  

 

#@8<5@=K9 ?5@5G5=L 2>?@>A>2 4;O 70I8BK :>=B@>;L=>9 @01>BK. 

 

1. !07>28B5 F5;L :>=B@>;L=>9 @01>BK. 
2. %D>@<C;8@C9B5 7040G8, ?>AB02;5==K5 2 @01>B5. 
3. #>OA=8B5 ACBL ?@>2>48<>3> 8AA;54>20=8O A 8A?>;L7>20=85< 8AE>4=>9 AE5<K 
M;5:B@8G5A:>9 F5?8. 
4. #>OA=8B5, 2 G5< 70:;NG0NBAO @07;8G8O 2 42CE A?>A>10E @5H5=8O ?@54;>65==>9 7040G8. 
5. #>OA=8B5 B>?>;>38N :064>9 87 42CE 1;>:-AE5< <>45;59. 
6. #>OA=8B5 =07=0G5=85 :064>3> 87 >B45;L=KE 1;>:>2 1;>:-AE5<. 
7. #@>:><<5=B8@C9B5 8 A@02=8B5 @57C;LB0BK, ?>;CG5==K5 4;O :064>3> 87 42CE A?>A>1>2 
@5H5=8O. 
8. #>OA=8B5 =07=0G5=85 8 ACBL ?0@0<5B@>2 ?@>F5AAA0 <>45;8@>20=8O, =07=0G05<KE 2 >:=5 
=0AB@>5: «Simulink». 
9. %D>@<C;8@C9B5 2K2>4K ?> @57C;LB0B0< <>45;8@>20=8O. 
10. �09B5 A@02=8B5;L=CN >F5=:C 42CE A?>A>1>2 @5H5=8O @0AA<>B@5==>9 7040G8. 

 

3.4 #9D9K9AP F9BD9F<K9E><I 6BCDBEB6 > ;4K9FG 
(4;O >F5=:8 7=0=89) 

 

1. �0:85 70:>=K M;5:B@>B5E=8:8 1K;8 8A?>;L7>20=K ?@8 A>AB02;5=88 <0B5<0B8G5A:>9 
<>45;8? 
2. #>OA=8B5 ?@54;>65==CN <0B5<0B8G5A:>CN <>45;L ?5@5E>4=>3> ?@>F5AA0. 
3. #>OA=8B5 ?>@O4>: A>AB02;5=8O <0B5<0B8G5A:>9 <>45;8 ?@>F5AA0, @0AA<>B@5==>3> 2 
:>=B@>;L=>< 7040=88. 
4. �0:85 =0G0;L=K5 CA;>28O 8A?>;L7>20;8AL ?@8 <>45;8@>20=88? 
5. �0:>9 G8A;5==K9 <5B>4 @5H5=8O C@02=5=8O <0B5<0B8G5A:>9 <>45;8 8A?>;L7>20;AO? 
6. #>OA=8B5 B5@<8= «?>AB>O==K9 H03 8=B53@8@>20=8O». 
7. #@82548B5 ?@8<5@ @50;L=>3> >1J5:B0, :>B>@K9 <>3 1K @0AA<0B@820BLAO 2 :0G5AB25 
>@838=0;0 4;O ?@54;>65==>9 7040G8. 
8. "B G53> 7028A8B ?>3@5H=>ABL <>45;8@>20=8O? 
9. �0: ?@>25@O5BAO 045:20B=>ABL <0B5<0B8G5A:>9 <>45;8? 
10. #@>:><<5=B8@C9B5 ?>;CG5==K5 @57C;LB0BK <>45;8@>20=8O. 
11. �0: 87<5=8BL ?0@0<5B@K >B45;L=KE M;5<5=B>2 1;>:-AE5<K <>45;8? 
12. �0: =0AB@>8BL >:=> M;5<5=B0 «Scope» 4;O >B>1@065=8O @57C;LB0B>2 <>45;8@>20=8O? 
13. �0:85 M;5<5=BK 181;8>B5:8 SimPowerSystem 8A?>;L7CNBAO ?@8 <>45;8@>20=88 
?5@5E>4=>3> ?@>F5AA0? 
14. �0: 7040NBAO ?0@0<5B@K M;5<5=B>2 1;>:-AE5<K <>45;8? 
15. �0: A>E@0=8BL @57C;LB0BK <>45;8@>20=8O 2 2845 D09;0? 
16. �0: >1J548=8BL =5A:>;L:> M;5<5=B>2 2 ?>4A8AB5<C? 
17. �0:8< ?CB5< <>6=> C<5=LH8BL >H81:C ?@8 <>45;8@>20=88? 
5 �0: <>6=> A>740BL M;5<5=B, @50;87CNI89 =5>1E>48<CN DC=:F8N? 
 

3.5 &<CB6O9 CD4>F<K9E><9 ;484A<S > ;4K9FG 
(4;O >F5=:8 C<5=89, =02K:>2 8 (8;8) >?KB0 45OB5;L=>AB8) 

 

$0A?@545;5=85 ?@0:B8G5A:8E 7040=89 : 70G5BC =0E>48BAO 2 70:@KB>< 4;O >1CG0NI8EAO 
4>ABC?5. $07@01>B0==K9 :><?;5:B B8?>2KE ?@0:B8G5A:8E 7040=89 : 70G5BC =5 2KAB02;O5BAO 2 



M;5:B@>==CN 8=D>@<0F8>==>->1@07>20B5;L=CN A@54C �01��& �@�'#%, 0 E@0=8BAO =0 
:0D54@5-@07@01>BG8:5 2 A>AB025 ("% ?> 48AF8?;8=5. 

!865 ?@82545= >1@075F B8?>2KE ?@0:B8G5A:8E 7040=89 : 70G5BC. 
 

"1@075F B8?>2KE ?@0:B8G5A:8E 7040=89 : 70G5BC 
 

 

�484K4 1. 
�<55BAO M;5:B@8G5A:0O AE5<0, ?@82545==0O =0 @8AC=:5.  #0@0<5B@K M;5<5=B>2 F5?8 

?@82545=K 2 B01;8F5 =865. 

 
&D95G9FES: 
1. %>AB028BL <0B5<0B8G5A:CN <>45;L ?5@5E>4=>3> ?@>F5AA0 2 F5?8 2>7=8:0NI53> 
?>A;5 70<K:0=8O :;NG0 �. 
2. $50;87>20BL <>45;L, 8A?>;L7CO 107>2CN 181;8>B5:C M;5<5=B>2 ?0:5B0 Simulink. 
3. #@>25AB8 >B;04:C 1;>:-AE5<K <>45;8. 
4. �K?>;=8BL 8AA;54>20=85 87<5=5=8O 7040==KE 25;8G8= 2 E>45 ?5@5E>4=>3> 
?@>F5AA0. 
5. $50;87>20BL <>45;L, 8A?>;L7CO 181;8>B5:C M;5<5=B>2 SimPowerSystems. 

6. �K?>;=8BL 8AA;54>20=85 87<5=5=8O 7040==KE 25;8G8= 2 E>45 ?5@5E>4=>3> 
?@>F5AA0. 
7. %@02=8BL ?>;CG5==K9 @57C;LB0B A @57C;LB0B><, ?>;CG5==K< 2 ?.4. 

 

�4D<4AFO <EIB8AOI 84AAOI 
 

�0@80=B E, � R, "< L, <�= !0G0;L=K5 
CA;>28O 

�AA;54C5<K5 
25;8G8=K 

1 100 5 300 - i(t), uL(t) 

2 90 4 100 - i(t), uRt)  

3 80 5 150 - i(t), uL(t) 

4 70 3 200 - i(t), uRt)  

5 60 2 600 - i(t), uL(t) 

6 50 6 700 - i(t), uRt)  

7 100 5 700 - i(t), uL(t) 

8 90 4 600 - i(t), uRt)  

9 80 5 200 - i(t), uL(t) 

10 70 3 150 - i(t), uRt)  

11 60 2 100 - i(t), uL(t) 

12 50 6 700 - i(t), uRt)  

13 100 50 300 - i(t), uL(t) 

14 90 40 100 - i(t), uRt)  



15 80 50 150 - i(t), uL(t) 

16 70 30 200 - i(t), uRt)  

17 60 22 600 - i(t), uL(t) 

18 50 60 700 - i(t), uRt)  

 

�484K4 2. 
�<55BAO M;5:B@8G5A:0O AE5<0, ?@82545==0O =0 @8AC=:5.  #0@0<5B@K M;5<5=B>2 F5?8 

?@82545=K 2 B01;8F5 =865. 

 
 

&D95G9FES: 
1. %>AB028BL <0B5<0B8G5A:CN <>45;L ?5@5E>4=>3> ?@>F5AA0 2 F5?8 2>7=8:0NI53> 
?>A;5 70<K:0=8O :;NG0 �. 
2. $50;87>20BL <>45;L, 8A?>;L7CO 107>2CN 181;8>B5:C M;5<5=B>2 ?0:5B0 Simulink. 
3. #@>25AB8 >B;04:C 1;>:-AE5<K <>45;8. 
4. �K?>;=8BL 8AA;54>20=85 87<5=5=8O 7040==KE 25;8G8= 2 E>45 ?5@5E>4=>3> 
?@>F5AA0. 
5. $50;87>20BL <>45;L, 8A?>;L7CO 181;8>B5:C M;5<5=B>2 SimPowerSystems. 

6. �K?>;=8BL 8AA;54>20=85 87<5=5=8O 7040==KE 25;8G8= 2 E>45 ?5@5E>4=>3> 
?@>F5AA0. 
7. %@02=8BL ?>;CG5==K9 @57C;LB0B A @57C;LB0B><, ?>;CG5==K< 2 ?.4. 

 

�0@80=BK 8AE>4=KE 40==KE 
�0@80=B E, � R, "< %, <:( !0G0;L=K5 

CA;>28O 
�AA;54C5<K5 
25;8G8=K 

1 100 5 1 Uc(0)=0 i(t), uc(t) 

2 90 4 2 Uc(0)=10 i(t), uc(t) 

3 80 5 3 Uc(0)=-10 i(t), uR(t) 

4 70 3 4 Uc(0)=0 i(t), uR(t) 

5 60 2 5 Uc(0)=10 i(t), uc(t) 

6 50 6 6 Uc(0)=-10 i(t), uc(t) 

7 100 5 1 Uc(0)=0 i(t), uR(t) 

8 90 4 2 Uc(0)=10 i(t), uc(t) 

9 80 5 3 Uc(0)=-10 i(t), uc(t) 

10 70 3 4 Uc(0)=0 i(t), uR(t) 

11 60 2 5 Uc(0)=10 i(t), uc(t) 

12 50 6 6 Uc(0)=-10 i(t), uc(t) 

13 100 5 1 Uc(0)=0 i(t), uc(t) 

14 90 4 2 Uc(0)=10 i(t), uR(t) 

15 80 5 3 Uc(0)=-10 i(t), uR(t) 

16 70 3 4 Uc(0)=0 i(t), uc(t) 

17 60 2 5 Uc(0)=10 i(t), uc(t) 



18 50 6 6 Uc(0)=-10 i(t), uR(t) 

�484K4 3 
 

�<55BAO 42830B5;L ?>AB>O==>3> B>:0 A =57028A8<K< 2>71C645=85<. #@>872>48BAO ?CA: 
42830B5;O =0 E>;>AB>< E>4C ?CB5< ?>40G8 =0?@O65=8O =0 F5?L O:>@O 42830B5;O ?@8 C65 
>1B5:05<>9 B>:>< >1<>B:5 2>71C645=8O. 
 0B5<0B8G5A:0O <>45;L, A>740==0O A 8A?>;L7>20=85< 70:>=>2 M;5:B@>B5E=8:8 8 

M;5:B@><5E0=8:8, 2:;NG05B 2 A51O 420 C@02=5=8O: 
 

dt

di
LÔCRiU a

aaa  
0

   (1) 

cýì M
dt

d
JÌ 


 8;8 ca M

dt

d
JÔiÑ 


0

 (2) 

 

�45AL >1>7=0G5=>: %0 3 :>=AB@C:B82=0O ?>AB>O==0O 42830B5;O, Ra 3 A>?@>B82;5=85 F5?8 
O:>@O, L4 3 8=4C:B82=>ABL F5?8 O:>@O, J 3 <><5=B 8=5@F88 O:>@O, U4 3 =0?@O65=85 =0 
2K2>40E O:>@O,  E 3 <><5=B A>?@>B82;5=8O 2@0I5=8N O:>@O, ia -.B>: F5?8 O:>@O, ( 3 
<03=8B=K9 ?>B>:, Ua 3 =0?@O65=85, ?>40==>5 =0 F5?L O:>@O. 
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