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1. #�%#"$& #$"�$�  / ''��!"� ��%&�#��!/ 

�!.01  �&� �&��� 

 

1.1. "1;0ABP ?@8<5=5=8O ?@>3@0<<O 

#DB7D4@@4 GK95AB= 8<EJ<C?<AO S6?S9FES K4EFPR CDB7D4@@O CB87BFB6>< 
EC9J<4?<EFB6 ED98A97B ;69A4 6 EBBF69FEF6<< E (�"% CB EC9J<4?PABEF< 40.02.01 #@02> 8 
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725=0: BFABE<FES > @4F9@4F<K9E>B@G < B5M9@G 9EF9EF69AABA4GKAB@G J<>?G. 

 

1.3. &5;8 8 7040G8 48AF8?;8=O 3 B@51>20=8O : @57C;PB0B0< >A2>5=8O 48AF8?;8=O: 
 

#DBJ9EE <;GK9A<S 8<EJ<C?<AO A4CD46?9A A4 HBD@<DB64A<9 Q?9@9AFB6 E?98GRM<I 
>B@C9F9AJ<= 6 EBBF69FEF6<< E (�"% %#" < ##%%� CB 84AAB@G A4CD46?9A<R CB87BFB6><: 
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"� 1. #BA<@4FP EGMABEFP < EBJ<4?PAGR ;A4K<@BEFP E6B9= 5G8GM9= CDBH9EE<<, CDBS6?SFP > 
A9= GEFB=K<6O= <AF9D9E. 
"� 2. "D74A<;B6O64FP EB5EF69AAGR 89SF9?PABEFP, 6O5<D4FP F<CB6O9 @9FB8O < ECBEB5O 
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"� 5. �ECB?P;B64FP <AHBD@4J<BAAB->B@@GA<>4J<BAAO9 F9IAB?B7<< 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 
"� 6. $45BF4FP 6 >B??9>F<69 < >B@4A89, QHH9>F<6AB B5M4FPES E >B??974@<, DG>B6B8EF6B@, 
CBFD95<F9?S@<. 
"� 9. "D<9AF<DB64FPES 6 GE?B6<SI CBEFBSAAB7B <;@9A9A<S CD46B6B= 54;O. 
 

�8G=>AB=O5 @57C;PB0BO  (�$), D94?<;4J<< CDB7D4@@O 6BEC<F4A<S: 
�$7- "EB;A4RM<= CD<BD<F9FAGR J9AABEFP ?<KABEF< K9?B69>4; G64:4RM<= EB5EF69AAGR < 
KG:GR GA<>4?PABEFP 6 D4;?<KAOI E<FG4J<SI, 6B 6E9I HBD@4I < 6<84I 89SF9?PABEF<. 
�$13- �BFB6ABEFP B5GK4RM97BES EBBF69FEF6B64FP B:<84A<S@ D45BFB84F9?9=: BF69FEF69AAO= 
EBFDG8A<>, 8<EJ<C?<A<DB64AAO=, FDG8B?R5<6O=, A4J9?9AAO= A4 8BEF<:9A<9 CBEF46?9AAOI 
;484K, QHH9>F<6AB 6;4<@B89=EF6GRM<= E K?9A4@< >B@4A8O, EBFDG8A<K4RM<= E 8DG7<@< 
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�$29- %BID4ASRM<= CE<IB?B7<K9E>GR GEFB=K<6BEFP 6 E<FG4F<6AB E?B:AOI <?< 
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� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO B5GK4RM<=ES 8B?:9A C<5BP: 
2 D9L4FP ;484K< A4 BFOE>4A<9 CDB<;6B8AB= E?B:AB= HGA>J<<, CDB<;6B8AOI 

6FBDB7B < 6OEL<I CBDS8>B6; 
2 CD<@9ASFP BEAB6AO9 @9FB8O <AF97D<DB64A<S CD< D9L9A<< ;484K; 
2 CD<@9ASFP @9FB8O @4F9@4F<K9E>B7B 4A4?<;4 CD< D9L9A<< ;484K CD<>?48AB7B 

I4D4>F9D4, 6 FB@ K<E?9 CDBH9EE<BA4?PAB= A4CD46?9AABEF<; 
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&5<0 1.1. 
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2. �OCB?A9A<9 GCD4:A9A<= A4 6OK<E?9A<9 CD989?B6. 
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&5<0 1.2. 
#@>872>4=0O 
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1. #DB<;6B8A4S HGA>J<<, 9U 79B@9FD<K9E><= < H<;<K9E><= E@OE?. #D46<?4 < HBD@G?O 
8<HH9D9AJ<DB64A<S. 
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2 
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%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES: 
�OK<E?9A<9 CDB<;6B8AOI. 
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%B89D:4A<9 GK95AB7B @4F9D<4?4. 3  
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2. �ECB?P;B64A<S CDB<;6B8AB= 8?S A4IB:89A<S A4<?GKL97B D9L9A<S 6 CD<>?48AOI ;484K4I. 

2 

#D4>F<K9E><9 ;4ASF<S  
1. �EE?98B64A<9 HGA>J<= < CBEFDB9A<9 7D4H<>B6. 
2. !4IB:89A<9 A4<5B?PL97B < A4<@9APL97B ;A4K9A<= HGA>J<= CB 4?7BD<F@G  

4  
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%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES. 
1. "CD989?9A<9 FBK9> Q>EFD9@G@4, <AF9D64?B6 6B;D4EF4A<S < G5O64A<S HGA>J<<. 
2. !4IB:89A<9 A4<?GKL97B D9L9A<S CD4>F<K9E>B= ;484K<  

4 

&5<0 1.4. 
�=B53@0; 

%B89D:4A<9 GK95AB7B @4F9D<4?4. 3 

1. #9D6BB5D4;A4S < <AF97D4?. (BD@G?4 !PRFBA4-�9=5A<J4. 2 
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1. �OK<E?9A<9 A9BCD989?UAAOI <AF97D4?B6 E CB@BMPR F45?<JO < E6B=EF6. 
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3. �OK<E?9A<9 BCD989?UAAOI <AF97D4?B6 

2  

%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES. 
1. �OCB?A9A<9 GCD4:A9A<= A4 6OK<E?9A<9 A9BCD989?UAAOI <AF97D4?B6. 
2. �OCB?A9A<9 GCD4:A9A<= A4 6OK<E?9A<9 BCD989?UAAOI <AF97D4?B6 

3 

&5<0 1.5. 
#@8;>65=8O 
>?@545;U==>3> 
8=B53@0;0 

%B89D:4A<9 GK95AB7B @4F9D<4?4 2 

1. #D<@9A9A<9 BCD989?UAAB7B <AF97D4?4 8?S A4IB:89A<S C?BM489= C?BE><I H<7GD < B5NU@B6 F9? 
6D4M9A<S, D9L9A<S ;484K H<;<K9E>B7B EB89D:4A<S. 

2 

�BAFDB?PA4S D45BF4 CB D9L9A<R ;484K @9FB84@< 8<HH9D9AJ<4?PAB7B < <AF97D4?PAB7B 
<EK<E?9A<S. 

2  
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1. $9L9A<9 ;484K CD<>?48AB7B I4D4>F9D4 E CD<@9A9A<9@ @9FB8B6 <AF97D<DB64A<S. 
2. �OK<E?9A<9 C?BM489= C?BE><I H<7GD < B5NU@B6 F9? 6D4M9A<S. 
3. $9L9A<< ;484K H<;<K9E>B7B EB89D:4A<S. 

2 

%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES. 
1. �OK<E?9A<9 C?BM489= >D<6B?<A9=AOI FD4C9J<= 

2. $9L9A<9 ;484K CD<>?48AB7B I4D4>F9D4 E CD<@9A9A<9@ @9FB8B6 <AF97D<DB64A<S 

3 
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&5<0 2.1. 
1;5<5=BO B5>@88 
25@>OB=>AB59 

%B89D:4A<9 GK95AB7B @4F9D<4?4. 3 

%B5OF<9, 69DBSFABEFP EB5OF<S. 
1. �<E>D9FA4S E?GK4=A4S 69?<K<A4, ;4>BA 9U D4ECD989?9A<S, K<E?B6O9 I4D4>F9D<EF<><. 

2 
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#D4>F<K9E><9 ;4ASF<S: 
1. $9L9A<9 ;484K 6B9AAB= F9@4F<><  A4 6OK<E?9A<9 69DBSFABEF9= EB5OF<= < K<E?B6OI 
I4D4>F9D<EF<> E?GK4=AOI 69?<K<A ("� 10). 
2. �OK<E?9A<9 K<E?B6OI I4D4>F9D<EF<> E?GK4=AOI 69?<K<A. 

2  

%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES. 
1. �OK<E?9A<9 69DBSFABEF9= EB5OF<= 

2. �OCB?A9A<9 GCD4:A9A<= A4 A4IB:89A<9 K<E?B6OI I4D4>F9D<EF<> E?GK4=AOI 69?<K<A 

3 

&5<0 2.2. 
1;5<5=BO 

<0B5<0B8G5A:>9 
AB0B8AB8:8 

%B89D:4A<9 GK95AB7B @4F9D<4?4. 2 

1.#BASF<9 B ;484K4I @4F9@4F<K9E>B= EF4F<EF<><. "EAB6AO9 CBASF<S @4F9@4F<K9E>B= EF4F<EF<>< 2 

#D4>F<K9E><9 ;4ASF<S: 
1. %BEF46?9A<9 64D<4J<BAAB7B DS84, CBEFDB9A<9 CB?<7BA4 < 7<EFB7D4@@O. 
2. �OCB?A9A<9 7DGCCB6B= 89SF9?PABEF< CB B5D45BF>9 EF4F<EF<K9E><I 84AAOI  

2  

%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES. 
1. "5D45BF>4 EF4F<EF<K9E><I 84AAOI E <ECB?P;B64A<9@ >B@CPRF9D4 ("� 5.1). 
2. �OK<E?9A<9 K<E?B6OI I4D4>F9D<EF<> 6O5BDB>. 

3 

�B>3>2>5 70=OB85 �OCB?A9A<9 EF4A84DF<;<DB64AAOI ;484A<= CB 6E9@G >GDEG 8<EJ<C?<AO 2 

�A53>: 60 

 

 

�?S I4D4>F9D<EF<>< GDB6AS BE6B9A<S GK95AB7B @4F9D<4?4 <ECB?P;GRFES E?98GRM<9 B5B;A4K9A<S: 
1 3 B;A4>B@<F9?PAO= (G;A464A<9 D4A99 <;GK9AAOI B5N9>FB6, E6B=EF6); 
2 3 D9CDB8G>F<6AO= (6OCB?A9A<9 89SF9?PABEF< CB B5D4;JG, <AEFDG>J<< <?< CB8 DG>B6B8EF6B@); 
3 3 CDB8G>F<6AO= (C?4A<DB64A<9 < E4@BEFBSF9?PAB9 6OCB?A9A<9 89SF9?PABEF<, D9L9A<9 CDB5?9@AOI ;484K). 
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3. '%�"��/ $������&�� #$"�$�  / ��%&�#��!/ 

 

3.1. &@51>20=8O : <8=8<0;P=><C <0B5@80;P=>-B5E=8G5A:><C >15A?5G5=8N 

$94?<;4J<S CDB7D4@@O 8<EJ<C?<AO FD95G9F A4?<K<S GK95AB7B >45<A9F4 @4F9@4F<><. 
"5BDG8B64A<9 GK95AB7B >45<A9F4: 
A4?<K<9 CBE48BKAOI @9EF CB K<E?G EFG89AFB6 
D45BK99 @9EFB CD9CB8464F9?S 
8BE>4, @47A<FA4S 8BE>4 
C?4>4FO, <??REFD<DGRM<9 GK95AO= @4F9D<4? 
@B89?< 79B@9FD<K9E><I H<7GD 
8<84>F<K9E><= @4F9D<4? 8?S CDB6989A<S ;4ASF<= 

 

3.2. �=D>@<0F8>==>5 >15A?5G5=85 >1CG5=8O 
 

#5@5G5=P @5:><5=4C5<OE CG51=OE 8740=89, 
�=B5@=5B-@5AC@A>2, 4>?>;=8B5;P=>9 ;8B5@0BC@O 

 

"A=>2=O5 8AB>G=8:8: 
1. - �B7B@B?B6, !. �.  4F9@4F<>4 [-?9>FDBAAO= D9EGDE]: GK95A<> 8?S %#" / !. �. 
�B7B@B?B6, #. �. %4@B=?9A>B. 4 5-9 <;8., C9D9D45. < 8BC. 4  .: .D4=F, 2019. 4 396 

E. 
2.  - �B7B@B?B6, !. �. #D4>F<K9E><9 ;4ASF<S CB @4F9@4F<>9 6 2 K. '4EFP 1[-?9>FDBAAO= 
D9EGDE]: GK95AB9 CBEB5<9 8?S ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S / !. �. 
�B7B@B?B6. 4 11-9 <;8., C9D9D45. < 8BC. 4  .: .D4=F, 2020. 4 326 E. 

3.  - �B7B@B?B6, !. �. #D4>F<K9E><9 ;4ASF<S CB @4F9@4F<>9 6 2 K. '4EFP 2 [-?9>FDBAAO= 
D9EGDE]: GK95AB9 CBEB5<9 8?S ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S / !. �. 
�B7B@B?B6. 4 11-9 <;8., C9D9D45. < 8BC. 4  .: .D4=F, 2020. 4 251 E. 

4.  - �B7B@B?B6, !. �.  4F9@4F<>4. �484K< E D9L9A<S@< 6 2 K. '4EFP 1 [-?9>FDBAAO= 
D9EGDE]: GK95AB9 CBEB5<9 8?S %#" / !. �. �B7B@B?B6. 4 2-9 <;8., <ECD. < 8BC. 4  . : 
�;84F9?PEF6B .D4=F, 2019. 4 439 E. 

5.  - �B7B@B?B6, !. �.  4F9@4F<>4. �484K< E D9L9A<S@< 6 2 K. '4EFP 2 [-?9>FDBAAO= 
D9EGDE]: GK95AB9 CBEB5<9 8?S %#" / !. �. �B7B@B?B6. 4 2-9 <;8., <ECD. < 8BC. 4  . : 
�;84F9?PEF6B .D4=F, 2019. 4 320 E. 
 

�>?>;=8B5;P=O5 8AB>G=8:8: 
1.  - �D9@9D, !. (.  4F9@4F<>4:  [-?9>FDBAAO= D9EGDE]: GK95AB-ECD46BKAB9 CBEB5<9 / !. 
(. �D9@9D, �. �. #GF>B, �.  . &D<L<A ; CB8 B5M. D98. !. (. �D9@9D4. 4 4-9 <;8., 
C9D9D45. < 8BC. 4  . : .D4=F, 2019. 4 724 E. 

2.  - �4?8<A , �.�.  4F9@4F<>4  [-?9>FDBAAO= D9EGDE]: GK95AB9 CBEB5<9 / �.�. �4?8<A; 
CB8 D98., �.!. �4L?O>B6, �.�. $G>BEG96, �.�. 'F><A. 4  .: �AB$GE, 2017. 4 361 E. 

3. �OF@4AB6 �. ., �9=A4DF4E �.�.,  OE?<69J %.�.   4F9@4F<>4: 'K95A<> 8?S EFG8. 
ED98A. CDBH. GKD9:89A<=. 3  .: �;84F9?PEF6B �4AP, 2022. 3 288 E.  

4.  �?9CB6 �.�.,  4F9@4F<>4 >D4F><= >GDE ?9>J<= < CD4>F<K9E><9 ;484A<S 1 FB@. 
[-?9>FDBAAO= D9EGDE]: GK95AB9 CBEB5<9 8?S ED98A97B CDBH9EE<BA4?PAB7B 
B5D4;B64A<S/�?9CB6 �.�, - �;84F9?PEF6B �4AP, 2023.- 140 E. 

5.  �BDBA<A4 �.�, 'FR@B64 �.�.  4F9@4F<>4: 'K9A<> 8?S EFG8. ED98A. CDBH.GKD9:89A<=. 

[-?9>FDBAAO= D9EGDE]: GK95AB-ECD46BKAB9 CBEB5<9,\CB8 D98. �9?9;AS>B64  .%.- 
�;84F9?PEF6B (9A<>E, 2022.- 299 E. 

6.  �G?8O> �. .  4F9@4F<>4: 'K95A<> 8?S EFG8. ED98A. CDBH. GKD9:89A<=. 3 
�;84F9?PEF6B �4AP, 2022.- 156 E. 
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�=B5@=5B-@5AC@AO: 
1.  4F9@4F<>4/ http://teoriaver.narod.ru/ 

2.  4F9@4F<>4 6 L>B?9:21 69>/ http://school-collection.edu.ru/catalog/rubr/20d24a72-da33-

4f33-9357-68876b0c1bc5/118224/ 

3.  4F9@4F<>4. �?795D4. �9B@9FD<S. &D<7BAB@9FD<S/ http://bobych.ru/lection/matemat/ 

4. �OEL4S @4F9@4F<>4: CB@BMP EFG89AF4@ / http://www.mathelp.spb.ru/

http://teoriaver.narod.ru/
http://school-collection.edu.ru/catalog/rubr/20d24a72-da33-4f33-9357-68876b0c1bc5/118224/
http://school-collection.edu.ru/catalog/rubr/20d24a72-da33-4f33-9357-68876b0c1bc5/118224/
http://bobych.ru/lection/matemat/
http://www.mathelp.spb.ru/%0c4
http://www.mathelp.spb.ru/%0c4
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4. �"!&$"�0 � "&�!�� $��'�0&�&"� "%�"�!�/ ��%&�#��!/ 

 

�>=B@>;P 8 >F5=:0 D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO BEGM9EF6?S9FES CD9CB8464F9?9@ 6 
CDBJ9EE9 CDB6989A<S CD4>F<K9E><I ;4ASF<=, F9EF<DB64A<S, 4 F4>:9 6OCB?A9A<S 
B5GK4RM<@<ES <A8<6<8G4?PAOI ;484A<=. 

 

 

 

$57C;PB0BO >1CG5=8O 
(>A2>5==O5 C<5=8O, CA2>5==O5 7=0=8O) 

(>@<O 8 <5B>4O :>=B@>;O 8 >F5=:8 
@57C;PB0B>2 >1CG5=8O 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO 
B5GK4RM<=ES 8B?:9A G@9FP: 

 

D9L4FP ;484K< A4 BFOE>4A<9 CDB<;6B8AB= 
E?B:AB= HGA>J<<, CDB<;6B8AOI 6FBDB7B < 
6OEL<I CBDS8>B6; 
 

CD<@9ASFP BEAB6AO9 @9FB8O 
<AF97D<DB64A<S CD< D9L9A<< ;484K;  
 

8<HH9D9AJ<DB64FP HGA>J<<;  
 

CD<@9ASFP @9FB8O @4F9@4F<K9E>B7B 4A4?<;4 
CD< D9L9A<< ;484K CD<>?48AB7B I4D4>F9D4, 6 
FB@ K<E?9 CDBH9EE<BA4?PAB= 
A4CD46?9AABEF<. 

"J9A>4 CDB8G>F4 GK95AB= 89SF9?PABEF< 
(D9LUAAOI ;484K) CB >D<F9D<S@ 
(<ECB?P;B64A<9 EBBF69FEF6GRM97B 
4?7BD<F@4, BFEGFEF6<9 D4EKUFAOI BL<5B>) 
A4 CD4>F<K9E>B= D45BF9 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO 
B5GK4RM<=ES 8B?:9A ;A4FP: 

 

BEAB6AO9 CBASF<S < @9FB8O 

@4F9@4F<K9E>B7B 4A4?<;4;  
 

BEAB6AO9 K<E?9AAO9 @9FB8O D9L9A<S 
CD<>?48AOI ;484K. 

"J9A>4 D9;G?PF4FB6 EF4A84DF<;B64AAB7B 
F9EF<DB64A<S EBCBEF46?9A<9@ E QF4?BAB@ 
(>?RKB@, @B89?PAO@ BF69FB@) A4 
>B@C?9>EAB@ Q>;4@9A9 

http://www.mathelp.spb.ru/%0c4
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#$��"��!�� � $�����' 4 $��"'�� #$"�$�  / 

''��!"� ��%&�#��!/ �!.01  0B5<0B8:0 
 

$57C;PB0BO >1CG5=8O 
(>A2>5==O5 C<5=8O, 
CA2>5==O5 7=0=8O) 

 (>@<O 8 <5B>4O :>=B@>;O 8 
>F5=:8 @57C;PB0B>2 >1CG5=8O 

� D9;G?PF4F9 BE6B9A<S 
8<EJ<C?<AO B5GK4RM<=ES 
8B?:9A G@9FP: 

  

D9L4FP ;484K< A4 BFOE>4A<9 
CDB<;6B8AB= E?B:AB= 
HGA>J<<, CDB<;6B8AOI 
6FBDB7B < 6OEL<I CBDS8>B6; 
 

 CD<@9ASFP BEAB6AO9 @9FB8O 
<AF97D<DB64A<S CD< 
D9L9A<< ;484K;  
 

8<HH9D9AJ<DB64FP HGA>J<<; 
 

 CD<@9ASFP @9FB8O 
@4F9@4F<K9E>B7B 4A4?<;4 
CD< D9L9A<< ;484K 
CD<>?48AB7B I4D4>F9D4, 6 
FB@ K<E?9 CDBH9EE<BA4?PAB= 
A4CD46?9AABEF<. 

�484K< D9L9AO E 
<ECB?P;B64A<9@ 
EBBF69FEF6GRM<I 
4?7BD<F@B6, D4EKUFAO9 
BL<5>< BFEGFEF6GRF 
 

"J9A>4 CDB8G>F4 GK95AB= 
89SF9?PABEF< (D9LUAAOI ;484K) 
CB >D<F9D<S@ (<ECB?P;B64A<9 
EBBF69FEF6GRM97B 4?7BD<F@4, 
BFEGFEF6<9 D4EKUFAOI BL<5B>) 
A4 CD4>F<K9E>B= D45BF9 

� D9;G?PF4F9 BE6B9A<S 
8<EJ<C?<AO B5GK4RM<=ES 
8B?:9A ;A4FP: 

  

BEAB6AO9 CBASF<S < @9FB8O 
@4F9@4F<K9E>B7B 4A4?<;4;  
 

BEAB6AO9 K<E?9AAO9 @9FB8O 
D9L9A<S CD<>?48AOI ;484K. 

(BD@G?<DG9F 
BCD989?9A<S < F9BD9@O, 
6BECDB<;6B8<F HBD@G?O 
8?S 6OK<E?9A<S 
C?BM489= < B5NU@B6 

"J9A>4 D9;G?PF4FB6 
EF4A84DF<;B64AAB7B 
F9EF<DB64A<S EBCBEF46?9A<9@ E 
QF4?BAB@ (>?RKB@, @B89?PAO@ 
BF69FB@) A4 >B@C?9>EAB@ 

Q>;4@9A9 
 

 

 

 

 

 

 

 

 


