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*9?PR BE6B9A<S 8<EJ<C?<AO S6?S9FES HBD@<DB64A<9 >B@C9F9AJ<= 6 EBBF69FEF6<< E 
GK95AO@ C?4AB@, 4 F4> :9: HBD@<DB64A<9 G EFG89AFB6 E<EF9@AB7B CD98EF46?9A<S B @9FB84I 
< ECBEB54I CD<ASF<S BCF<@4?PAOI D9L9A<=; D4E>DOF<9 EGMABEF< < B5BEAB64A<9 A9B5IB8<-
@BEF< <ECB?P;B64A<S 6 CD<ASF<< D9L9A<= >B@CPRF9DAOI F9IAB?B7<=; HBD@<DB64A<S G EFG-
89AFB6 CBA<@4A<S @9EF4 84AAB7B CD98@9F4 6 EFDG>FGD9 GK95AB7B C?4A4 A4CD46?9A<S E J9?PR 
CD46<?PAB7B <ECB?P;B64A<S CB?GK9AAOI ;A4A<= 8?S D94?<;4J<< A4 CD4>F<>9; CB;A4>B@<FP 
EFG89AFB6 E >B@CPRF9DAO@< E<EF9@4@< CB889D:>< CD<ASF<S GCD46?9AK9E><I D9L9A<=, Q>E-
C9DFAO@< E<EF9@4@< < 46FB@4F<;<DB64AAO@< E<EF9@4@< Q>EC9DFAB7B BJ9A<64A<S. 

"EAB6AO@< ;484K4@< S6?S9FES: 
- B59EC9K<FP GE6B9A<9 EFG89AF4@< CD4>F<K9E><I A46O>B6 <ECB?P;B64A<S >B@CPRF9D-

AOI ED98EF6 8?S D94?<;4J<< D4;?<KAOI D9L9A<= ED98EF64@< EB6D9@9AAOI <AHBD@4J<BA-
AOI F9IAB?B7<=; 

- <;GK<FP F9BD9F<K9E><9 BEAB6O <AHBD@4J<BAAOI F9IAB?B7<=, <ECB?P;G9@OI 6 
GCD46?9A<< CD98CD<SF<9@; 

- <;GK<FP EB6D9@9AAO9 <AHBD@4J<BAAO9 F9IAB?B7<<, CD<@9AS9@O9 CD< 6OD45BF>9 
D9L9A<= CD< GCD46?9A<< EB6D9@9AAO@ CD98CD<SF<9@ < BD74A<;4J<9= <?< F9IAB?B7<K9-
E><@< B5N9>F4@< < CDBJ9EE4@<; 

- CB?GK<FP A46O>< D45BFO E >B@CPRF9DAO@< E<EF9@4@< CB889D:>< GCD46?9AK9E><I 
D9L9A<=. 

- A4GK<FP 89=EF6B64FP 6 A9EF4A84DFAOI E<FG4J<SI, A9EF< EBJ<4?PAGR < QF<K9E>GR 
BF69FEF69AABEFP ;4 CD<ASFO9 D9L9A<S; 

- A4GK<FP D4;D454FO64FP HGA>J<BA4?PAGR, ?B7<K9E>GR < F9IA<K9E>GR BD74A<;4J<R 
46FB@4F<;<DB64AAOI < 46FB@4F<K9E><I CDB<;6B8EF6, <I Q?9@9AFB6, F9IA<K9E>B7B, 4?7BD<F-
@<K9E>B7B < CDB7D4@@AB7B B59EC9K9A<S A4 54;9 EB6D9@9AAOI @9FB8B6, ED98EF6 < F9IAB?B7<= 
CDB9>F<DB64A<S. 
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��-1"#�-8 

"EGM9EF6?S9F 4A4?<; CDB9>FB6 
EF4A84DFB6, D4J<BA4?<;4FBDE><I 
CD98?B:9A<= < <;B5D9F9A<= 6 
B5?4EF< @4L<ABEFDB9A<S. 

"EGM9EF6?S9F 4A4?<; CDB-
9>FB6 EF4A84DFB6, D4J<B-
A4?<;4FBDE><I CD98?B:9-
A<S < <;B5D9F9A<S 6 B5?4-
EF< @4L<ABEFDB9A<S 
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�BFB6<F BF;O6O < ;4>?RK9A<S CB 
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ABEFDB9A<S 
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BJ9A>9 CDB9>FB6 EF4A84D-
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$4;D454FO649F < BCF<@<;<DG9F 
4?7BD<F@O < EB6D9@9AAO9 J<H-
DB6O9 E<EF9@O 46FB@4F<;<DB-
64AAB7B CDB9>F<DB64A<S F9IAB-
?B7<K9E><I CDBJ9EEB6; EB;8464FP 
CDB7D4@@O <;7BFB6?9A<S 89F4-
?9= < G;?B6 D4;?<KAB= E?B:AB-
EF< A4 EF4A>4I E K<E?B6O@ CDB-
7D4@@AO@ GCD46?9A<9@ 

$4;D454FO649F 4?7BD<F@O 
< EB6D9@9AAO9 J<HDB6O9 
E<EF9@O 46FB@4F<;<DB64A-
AB7B CDB9>F<DB64A<S F9I-
AB?B7<K9E><I CDBJ9EEB6. 
"CF<@<;<DG9F 4?7BD<F@O 
< EB6D9@9AAO9 J<HDB6O9 
E<EF9@O 46FB@4F<;<DB64A-
AB7B CDB9>F<DB64A<S F9I-
AB?B7<K9E><I CDBJ9EEB6. 
$4;D454FO649F CDB7D4@@O 
<;7BFB6?9A<S 89F4?9= < G;-
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CDB7D4@@AO@ GCD46?9-
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1. �����!�� � �" #0.&�$!'. #"���$��' 

#$�!/&�/ $�,�!�� 

 1.1. �>7=8:=>25=85 �##$. #@8=F8?K ?>AB@>5=8O �##$. 
 �B E9D98<AO 60-I 7B8B6 CDBL?B7B 69>4 EB;84A<9 5B?PL<I <AHBD@4-

J<BAAOI E<EF9@ (�%) 5O?B KD9;6OK4=AB 8BDB7BEFBSM<@, CBQFB@G C9D6O9 
�% @9A98:@9AF4 (F4> A4;O649@O9 Management Information Systems 3 MIS) 

5O?< EB;84AO 6 QF< 7B8O ?<LP 6 8BEF4FBKAB 5B?PL<I >B@C4A<SI. MIS 

CD98A4;A4K4?<EP 8?S CB87BFB6>< C9D<B8<K9E><I EFDG>FGD<DB64AAOI BFK9-
FB6 8?S @9A98:9DB6. 

� >BAJ9 60-I 7B8B6 CBS6?S9FES AB6O= F<C �% 3 @B89?P-BD<9AF<DB64A-
AO9 �##$  (Model-oriented Decision Support Systems 3 DSS) <?< E<EF9@O 
GCD46?9AK9E><I D9L9A<= (Management Decision Systems 3 MDS).  

� 70-I 7B84I 5O?< D4;D45BF4AO >D<F9D<< CDB9>F<DB64A<S �##$  6 
@9A98:@9AF9, 4 F4>:9 4EC9>FO EB;84A<S �##$ : 4A4?<;, CDB9>F<DB64A<9, 
6A98D9A<9, BJ9A>4 < D4;D45BF>4. 

� 1981 7. Bonczek, Holsapple < Whinston  EB;84?< F9BD9F<K9E><9 BE-
AB6O CDB9>F<DB64A<S �##$. "A< 6O89?<?< K9FOD9 A9B5IB8<@OI >B@CB-
A9AF4, CD<EGM<I 6E9@ �##$: 

1. /7K:>20O A8AB5<0 (Language System 3 LS) 3 �##$  @B:9F CD<A<-
@4FP 6E9 EBB5M9A<S; 

2. !8AB5<0 ?@575=B0F89 (Presentation System  3 PS) 3 �##$  @B:9F 
6O8464FP E6B< EBB5M9A<S);  

3. !8AB5<0 7=0=89 (Knowledge System  3 KS) 3 6E9 ;A4A<S �##$  EB-
ID4AS9F;  

4) !8AB5<0 >1@01>B:8 7040G (Problem-Processing System 3 PPS) 3 CDB-
7D4@@AO= «@9I4A<;@», >BFBDO= COF49FES D4ECB;A4FP < D9L<FP ;484KG 6B 
6D9@S D45BFO �##$ . 

� QFB@ :9 7B8G R. Sprague < E. Carlson BC<E4?<, >4><@ B5D4;B@ A4 
CD4>F<>9 @B:AB CBEFDB<FP �##$ . &B784 :9 5O?4 D4;D45BF4A4 <AHBD@4-
J<BAA4S E<EF9@4 DG>B6B8<F9?S (Executive Information System 3 EIS) 3 >B@-
CPRF9DA4S E<EF9@4, CD98A4;A4K9AA4S 8?S B59EC9K9A<S F9>GM9= 489>64F-
AB= <AHBD@4J<< 8?S CB889D:>< CD<ASF<S GCD46?9AK9E><I D9L9A<= @9A9-
8:9DB@. 

#BS6?9A<9 6 A4K4?9 80-I C9DEBA4?PAOI >B@CPRF9DB6 CB;6B?<?B 46FB-
@4F<;<DB64FP 6989A<9 GK9F4 < B5D45BF>G 84AAOI 84:9 A95B?PL<@ >B@C4-
A<S@, A9 <@9RM<@ 6OEB>B>64?<H<J<DB64AAB7B GCD46?9AK9E>B7B < F9IA<-
K9E>B7B C9DEBA4?4. �?S QFB= >4F97BD<< CBFD95<F9?9= CDB7D4@@AB7B B59E-
C9K9A<S 5O?< EB;84AO CD<?B:9A<S AB6B7B, >B@@9DK9E>B7B F<C4, <AF97D<-
DGRM<9 A9E>B?P>B D4;AOI HGA>J<= < CB;6B?SRM<9 A9E>B?P><@ K4EFS@ 
CD<?B:9A<S @4A<CG?<DB64FP 98<AB:8O 66989AAO@< 84AAO@<.  

http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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!4K<A4S E 1990-I, D4;D454FO64RFES F4> A4;O649@O9 Data Warehouses 
3 ID4A<?<M4 84AAOI. 

� 1993 7 �. �B88B@ (E.F. Codd) 8?S �##$  EC9J<4?PAB7B 6<84 5O? 
CD98?B:9A F9D@<A OLAP (Online Analytical Processing) 3  BC9D4F<6AO= 
4A4?<; 84AAOI, BA?4=AB64S 4A4?<F<K9E>4S B5D45BF>4 84AAOI 8?S CB8-
89D:>< CD<ASF<S 64:AOI D9L9A<=. �EIB8AO9 84AAO9 8?S 4A4?<;4 CD98-
EF46?9AO 6 6<89 @AB7B@9DAB7B >G54, CB >BFBDB@G @B:AB CB?GK4FP AG:AO9 
D4;D9;O 3 BFKёFO. �OCB?A9A<9 BC9D4J<= A48 84AAO@< BEGM9EF6?S9FES 
OLAP-@4L<AB=. #B ECBEB5G ID4A9A<S 84AAOI D4;?<K4RF MOLAP, 
ROLAP < HOLAP. #B @9EFG D4;@9M9A<S OLAP-@4L<AO D4;?<K4RFES 
OLAP->?<9AFO < OLAP-E9D69DO. OLAP->?<9AF CDB<;6B8<F CBEFDB9A<9 
@AB7B@9DAB7B >G54 < 6OK<E?9A<S A4 >?<9AFE>B@ #�, 4 OLAP-E9D69D CB-
?GK49F ;4CDBE, 6OK<E?S9F < ID4A<F 47D974FAO9 84AAO9 A4 E9D69D9, 6O8464S 
FB?P>B D9;G?PF4FO. 

� A4K4?9 AB6B7B FOESK9?9F<S 5O?4 EB;84A4 �##$  A4 BEAB69 Web. 
27 B>FS5DS 2005 7B84 6  BE>69 A4  9:8GA4DB8AB= >BAH9D9AJ<< «�A-

HBD@4J<BAAO9 < F9?9@98<J<AE><9 F9IAB?B7<< 6 BID4A9 ;8BDB6PS» (ITTHC 
2005), �. #4EFGIB6 ($BEE<S) CD98EF46<? �##$  AB6B7B >?4EE4 3  PSTM 

(Personal Information Systems of Top Managers). "EAB6AO@ BF?<K<9@ PSTM 
BF EGM9EF6GRM<I �##$  S6?S9FES CBEFDB9A<9 E<EF9@O 8?S >BA>D9FAB7B 
?<J4, CD<A<@4RM99 D9L9A<9, E CD9864D<F9?PAB= ?B7<>B-4A4?<F<K9E>B= 
B5D45BF>B= <AHBD@4J<< 6 46FB@4F<K9E>B@ D9:<@9 < 6O6B8B@ <AHBD@4-
J<< A4 B8<A Q>D4A. 
%8AB5<0 ?>445@6:8 ?@8=OB8O @5H5=89 (�##$ ) 2 >B@C?9>E @4F9-

@4F<K9E><I < Q6D<EF<K9E><I @9FB8B6 < @B89?9=, B5N98<A9AAOI B5M9= @9-
FB8<>B= HBD@<DB64A<S 4?PF9DA4F<6 GCD46?9AK9E><I D9L9A<= 6 BD74A<;4-
J<BAAOI E<EF9@4I, BCD989?9A<S CBE?98EF6<= D94?<;4J<< >4:8B= 4?PF9D-
A4F<6O < B5BEAB64A<S 6O5BD4 A4<5B?99 CD<9@?9@B7B GCD46?9AK9E>B7B D9-
L9A<S.  

�484K4@< �##$  S6?S9FES CB889D:>4 @9A98:9DB6 6 <I D45BF9, BEB-
59AAB 6 CD<ASF<< D9L9A<=. �##$  <@99F F9A89AJ<R EB6@9M4FP B8AB6D9-
@9AAB E<EF9@G B5D45BF>< 84AAOI < E<EF9@G CB889D:>< BH<E4. "A< 59DGF 
@AB7B 84AAOI <; <I BEAB6AB= 54;O 84AAOI CGF9@ DGF<AAB= B5D45BF>< 
FD4A;4>J<= < D9;G?PF4FO 4A4?<;4 CD9B5D4;GRF 6 F4><9 84AAO9, >BFBDO9 
EB89D:4FES 6 BFK9F4I, CB87BFB6?9AAOI E<EF9@B= CB889D:>< BH<E4, A4CD<-
@9D, B5D45BF>B= F9>EF4 (F9>EFB6O= CDBJ9EEBD). 

 �040G0 ?@8=OB8O @5H5=89 3 B8A4 <; E4@OI D4ECDBEFD4A9AAOI 6 ?R-
5B= CD98@9FAB= B5?4EF<. �9 D9L9A<9 E6B8<FES > 6O5BDG B8AB= <?< A9-
E>B?P><I ?GKL<I 4?PF9DA4F<6 <; A9>BFBDB7B A45BD4. �?S FB7B KFB5O E89-
?4FP F4>B= 6O5BD, A9B5IB8<@B K9F>B BCD989?<FP J9?P < >D<F9D<< (CB>4;4-
F9?< >4K9EF64), CB >BFBDO@ 5G89F CDB6B8<FPES BJ9A>4 A9>BFBDB7B A45BD4 

http://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/Codd
http://ru.wikipedia.org/wiki/OLAP
http://www.skeef.ru/content.php?nav=page&name=press_r
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4?PF9DA4F<6AOI 64D<4AFB6. �O5BD @9FB84 D9L9A<S F4>B= ;484K< ;46<E<F 
BF >B?<K9EF64 < >4K9EF64 8BEFGCAB= <AHBD@4J<<. �4AAO9, A9B5IB8<@O9 
8?S BEGM9EF6?9A<S B5BEAB64AAB7B 6O5BD4, @B:AB D4;89?<FP A4 4 >4F97B-
D<<: <AHBD@4J<S B5 4?PF9DA4F<6AOI 64D<4AF4I, <AHBD@4J<S B >D<F9D<SI 
6O5BD4, <AHBD@4J<S B CD98CBKF9A<SI, <AHBD@4J<S B5 B>DG:9A<< ;484K. 

 

1.2. �=54@5=85 �##$  =0 ?@54?@8OB8OE. #@>1;5<K 2=54@5=8O 
�##$       

%97B8AS CB?B:9A<9 89? 6  B5?4EF< CD<@9A9A<S �##$  B5EFB<F E?98G-
RM<@ B5D4;B@: 

1. !9CD9DO6AB G69?<K<649FES B5N9@ F9IAB?B7<K9E><I CD98?B:9A<=, 
FD95GRM<I 6OEB><I <A69EF<J<=, < EBBF69FEF69AAB E GE<?9A<9@ ;46<E<@B-
EF< BF 6A9LA<I GE?G7 (A4CD<@9D, BF CBEF46M<>B6 CDB7D4@@AB7B B59EC9K9-
A<S). �AGFD<H<D@9AAO9 4EE<7AB64A<S A4 AG:8O <AHBD@4J<BAAOI F9IAB-
?B7<= (�&) D4EFGF BC9D9:4RM<@< F9@C4@< CB ED46A9A<R E 8DG7<@< ;4-
FD4F4@< CD98CD<SF<S.  

2. �;@9AS9FES DB?P �& 6 IB;S=EF69AAB= 89SF9?PABEF< @AB7<I CD98-
CD<SF<=. #D< 6OCB?A9A<< 6AGFD<H<D@9AAOI CDBJ9EEB6 HGA>J<S �& C9-
D9EF4?4 5OFP 6ECB@B74F9?PAB=, CD96D4F<6L<EP 6 64:A9=LGR EBEF46AGR 
K4EFP CDB8G>F4 <?< CDB<;6B8EF69AAOI @BMABEF9=. )B;S=EF69AAO9 D<E>< 
6 A4EFBSM99 6D9@S 6B @AB7B@ BCD989?SRFES D<E>4@< 6 84AAB= EH9D9. $94-
?<;4J<S :9 EB6D9@9AAOI 6OEB>BCDB<;6B8<F9?PAOI BD74A<;4J<BAAOI CDB-
9>FB6 (A4CD<@9D, "6<DFG4?PAOI BD74A<;4J<=" 59; :9EF>B= CD<6S;>< CDB-
<;6B8EF69AAOI GK4EF>B6 > BCD989?9AAB@G @9EFG), FD95G9F CB?AB7B <ECB?P-
;B64A<S CBF9AJ<4?4 �& E CB@BMPR F9?9>B@@GA<>4J<BAAOI ED98EF6.  

 B:AB 6O89?<FP L9EFP ;4<AF9D9EB64AAOI 7DGCC, BF >BFBDOI ;46<E<F 
CD<ASF<9 D9L9A<= 6 EH9D9 �&:  

• 2KAH55 @C:>2>4AB2>, >BFBDB9 8B?:AB GCD46?SFP �& >4> EFD4F97<-
K9E><@ CBF9AJ<4?B@ CD98CD<SF<S;  

• A?5F80;8ABK, ;4A<@4RM<9ES CB<E>B@ E<EF9@AOI D9L9A<= 8?S BC-
F<@<;4J<< EC9J<4?PAOI HGA>J<BA4?PAOI ;484K;  

• <5=5465@K >B45;L=KE E>7O9AB25==KE ?>4@0745;5=89, >BFBDO9 
8B?:AO <ECB?P;B64FP �& 6 E<?G ?B7<>< E6B9= IB;S=EF69AAB= 89SF9?PAB-
EF<, KFB5O G8B6?9F6BDSFP ;4CDBEO >?<9AFB6, EA<:4FP <;89D:>< < F.8.;  

• <5=5465@K A;C61 1CE30;B5@A:>-D8=0=A>2>3> CG5B0, 9E?< F4>B6O9 
CD98GE@BFD9AO BD74A<;4J<BAAB= EFDG>FGDB= CD98CD<SF<S:  

• ?>AB02I8:8 �", >BFBDO9 8B?:AO CD98?474FP GE?G7< 6 EFDB7B@ EB-
BF69FEF6<< E CDB5?9@AO@< GEF4AB6>4@< E6B<I CBFD95<F9?9=;  

• A>1AB25==>5 8=D>@<0F8>==>-B5E=>;>38G5A:>5 ?>4@0745;5=85.  
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!4 A9>BFBDOI CD98CD<SF<SI CB8B5AO9 7DGCCO <AF9D9EB6 A9 CB?GK4RF 
CD<;A4A<S. �OEL99 DG>B6B8SM99 ;69AB K4EFB 89?97<DG9F EBBF69FEF6GR-
M<9 CB?AB@BK<S 7DGCC9 DG>B6B8<F9?9=, E?98S ;4 6OCB?A9A<9@ A9E>B?P><I 
;484AAOI CB>4;4F9?9=. %B;A4F9?PAO= BF>4; 6OEL97B @9A98:@9AF4 BF 
E6B<I B5S;4AABEF9= CD<6B8<F > CD<ASF<R @4?B>B@C9F9AFAOI D9L9A<=, 
CBEF4AB6>9 A9D94?PAOI C?4AB6OI ;484K. "FEGFEF6G9F F4>:9 8B?:A4S @B-
F<64J<S 6 QFB= EH9D9.  
#@54?@8OB8O @5H0NB 2>?@>AK 2=54@5=8O �##$ , 8A?>;L7CO 420 

20@80=B0: 
o #9D6O= ;4>?RK49FES 6 FB@, KFB H<D@4 EB;849F 6AGFD<H<D@9AAO= 

<AHBD@4J<BAAB-F9IAB?B7<K9E><= GK4EFB>, >BFBDO= CD98?4749F GE?G7< < 
A9H<D@9AAB@G DOA>G, 8B>4;O64S F9@ E4@O@ 6B;@B:ABEFP D9AF459?PAB7B 
<ECB?P;B64A<S E6B<I @BMABEF9=.   

o +4M9 CD98CD<SF<S 6O5<D4RF 8DG7B= CGFP, >B784 5B?PL4S K4EFP EB5-
EF69AAB7B <AHBD@4J<BAAB-F9IAB?B7<K9E>B7B C9DEBA4?4 C9D96B8<FES 6 
D4ECBDS:9A<9 6AB6P EB;84649@OI 8BK9DA<I >B@C4A<= <?< EB6@9EFAOI EB 
EC9J<4?<;<DB64AAO@< <AHBD@4J<BAAB-F9IAB?B7<K9E><@< C4DFA9D4@< 
CD98CD<SF<=, F4>:9 E4@BEFBSF9?PAB 6OEFGC4RM<I A4 DOA>9. !4 @4F9D<A-
E>B@ CD98CD<SF<< BEF49FES A95B?PL4S 7DGCC4 EBFDG8A<>B6, A4 >BFBDGR 
6B;?474RFES HGA>J<< <AHBD@4J<BAAB7B @9A98:@9AF4. 

#@>1;5<K, 2>7=8:0NI85 ?@8 2=54@5=88 �##$ :  
o CB6OL9A<9  DB?< 6OEL97B @9A98:@9AF4 6 GCD46?9A<< <AHBD@4J<-

BAAB-F9IAB?B7<K9E><@ CBF9AJ<4?B@;  
o CB6OL9A<9 ;A4A<= G 6OEL97B DG>B6B8EF64 H<D@O 6 B5?4EF< �&, 

KFB5O CD<A<@4FP >B@C9F9AFAO9 D9L9A<S, 6 K4EFABEF< 6 BFABL9A<< <A69-
EF<J<=; 

o  5B?99 QHH9>F<6A4S  BD74A<;4J<S �& < <ECB?P;B64A<9 99 6 CDB<;-
6B8EF69 AB6OI FB64DB6 < GE?G7;  

o  89?97<DB64A<9 HGA>J<= 6 EH9D9 �& BF89?4@ < 8DG7<@ CB8D4;89?9-
A<S@.  

� E6S;< E DBEFB@ ;A4K9A<S �& 6 B59EC9K9A<< GEC9I4 DG>B6B8EF6B 
8B?:AB 6 A4EFBSM99 6D9@S A4=F< BF69FO A4 E?98GRM<9 864 6BCDBE4:  

1. �B-C9D6OI, AG:AB FBKAB BCD989?<FP, >4>B= 6>?48 8B?:A4 6A9EF< 
�& 6 CDBJ9EE CDB<;6B8EF64 FB64DB6 < GE?G7. �A<@4A<S ;89EP ;4E?G:<64RF 
7?46AO@ B5D4;B@ FD< 4EC9>F4:  

4) �& >4> HGA>J<S B59EC9K9A<S CDB<;6B8EF69AAB7B CDBJ9EE4, A4CD<-
@9D, 6 B5?4EF< >B@@GA<>4J<= <?< 46FB@4F<;4J<< CDB<;6B8EF64, 4 F4>:9 
CD< 79A9D4J<< < C9D984K9 GCD46?9AK9E><I ;A4A<= < <AHBD@4J<< 8?S 
GCD46?9A<S IB;S=EF69AAO@< BC9D4J<S@<; 

5) �& >4> <AF97D4?PA4S EBEF46A4S K4EFP CDB8G>F4;  



 

 9 

6) �& >4> BD74A<;4J<BAAO= <AEFDG@9AF 8?S EB;84A<S 6<DFG4?PAOI 
HBD@ CD98CD<SF<S.  

2. �B-6FBDOI, >FB 8B?:9A 6OCB?ASFP C9D9K<E?9AAO9 < 8DG7<9 HGA>-
J<<. !4 C9D6O= C?4A 6O86<749FES 6BCDBE B >BBD8<A4J<BAAB@ @9I4A<;@9 
8?S BF89?PAOI 6<8B6 <AHBD@4J<BAAB-F9IAB?B7<K9E><I GE?G7. $9L9A<9 
@B:9F 5OFP A4=89AB 6 <ECB?P;B64A<< G>4;4AAOI 6OL9 EC9J<4?<;<DB64A-
AOI 6AGFD<H<D@9AAOI CB8D4;89?9A<= < 6A9 H<D@9AAOI H<?<4?B6. �B;-
@B:AB < CDB@9:GFBKAB9 D9L9A<9 6 6<89 EB;84A<S EFD4F97<K9E><I 4?PSA-
EB6 @9:8G EB5EF69AAO@ CB8D4;89?9A<9@ < 6A9LA<@< C4DFA9D4@<. � 86GI 
CBE?98A<I E?GK4SI CD98CD<SF<9 F9DS9F CDS@B= >BAFDB?P A48 E6B<@ <AHBD-
@4J<BAAB-F9IAB?B7<K9E><@ CBF9AJ<4?B@. %?98G9F BF@9F<FP, KFB CB8B5-
AO9 GE?G7< @B7GF 5OFP QHH9>F<6AO FB?P>B CD< F9EAB@ EBFDG8A<K9EF69 E 
<I CBEF46M<>4@<. "5M9H<D@9AAO= @9A98:@9AF 8B?:9A <E>4FP CGF< 
GEFD4A9A<S <?< >B@C9AE4J<< E?45OI @9EF 6 E6B9= D45BF9.  

1.3. �;8O=85 2=54@5=8O �##$  =0 C?@02;5=85 ?@54?@8OB85< 

�;8O=85 2=54@5=8O �##$  =0 C?@02;5=85 ?@54?@8OB85< A>AB>8B 
2 A;54CNI5<:  

1. �5F5=B@0;870F8O 8 @>AB 8=D>@<0F8>==KE ?>B@51=>AB59 

"D<9AF4J<S A4 @4>E<@4?PAB9 E5?<:9A<9 E >?<9AFB@ CBFD95B64?4 BF 
CD98CD<SF<= C9D9IB84 > 7BD<;BAF4?PAO@, 89J9AFD4?<;B64AAO@ EFDG>FG-
D4@. #D<ASF<9 D9L9A<= 6 GE?B6<SI 89J9AFD4?<;4J<< CD<69?B > D9;>B@G 
DBEFG CBFD95ABEF9= 6 <AHBD@4J<< BFABE<F9?PAB CDBJ9EE4 CDB<;6B8EF64 
FB64DB6 < GE?G7. �B;A<>?4 A9B5IB8<@BEFP 6 5B?99 CB8DB5AB@ B;A4>B@?9-
A<< FD9FP9= EFBDBAO E EBEFBSA<9@ 89? 6 EBBF69FEF6GRM<I IB;S=EF69AAOI 
B5?4EFSI. %9=K4E CDB5?9@4 FB@, KFB5O D4;D45BF4FP F4>GR F9IAB?B7<R, E 
CB@BMPR >BFBDB= @B:AB 5O?B 5O CBEFBSAAB 89D:4FP 6 >GDE9 EB5OF<= @9-
A98:9DB6 < <I C4DFA9DB6, CD<A<@4RM<I D9L9A<S 6 GE?B6<SI 89J9AFD4?<-
;4J<<.  

2. "B >1@01>B:8 40==KE G5@57 8=D>@<0F8>==K5 A8AB5<K : C?@02-
;5=8N 7=0=8O<8 

':9 846AB  �& CD<@9ASRF A9 FB?P>B >4> ED98EF6B B5D45BF>< 84AAOI 
, AB < <;6?9K9A<S  <AHBD@4J<< 8?S AG:8 CB?P;B64F9?S. #D< QFB@ E?98G9F 
CDB8G@4FP 6BCDBE B >B@@9DK9E>< 6O7B8AOI <AF9DH9=E4I < E:4F<< 6AGF-
D<H<D@9AAB= < 6A9LA9= <AHBD@4J<<, 4 F4>:9 B FD4AEH9D9 EB6@9EFAB <E-
CB?P;G9@OI ;A4A<= @9:8G BD74A<;4J<BAAO@< CB8D4;89?9A<S@< < C4DFA9-
D4@< CB >BBC9D4J<<. 1FB@G ECBEB5EF6G9F L<DB>B9 CD<6?9K9A<9 ED98EF6 
F9?9>B@@GA<>4J<=.  

3. �=B53@0F8O 45F5=B@0;87>20==KE A8AB5< 

%9=K4E <AHBD@4J<S A4 CD98CD<SF<SI B5D454FO649FES 6 D4@>4I E4@OI 
D4;ABB5D4;AOI E<EF9@. "59EC9K9A<9 <I L<DB>B= 8BEFGCABEF< 8?S 6E9I 
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EBFDG8A<>B6 (4 F4>:9 6A9LA<I C4DFA9DB6) < B5?97K9A<9 F9@ E4@O@ CD<AS-
F<S F6BDK9E><I D9L9A<= @B:9F EF4FP 64:AO@ H4>FBDB@ GEC9I4 8?S @AB7<I 
CD98CD<SF<=. �@9EF9 E F9@ B5N98<A9A<9 CB 69DF<>4?< < 7BD<;BAF4?< <A-
HBD@4J<BAAB-F9IAB?B7<K9E><I E<EF9@ A9B5IB8<@B 6OEL9@G @9A98:-
@9AFG 8?S GCD46?9A<S CD98CD<SF<S@< 6 EB6D9@9AAOI GE?B6<SI. 

4. #@>3=>78@>20=85 ?CB59 @0728B8O 8=D>@<0F8>==KE B5E=>;>389 

�4C<F4?B6?B:9A<S 6 �& E97B8AS 6?9>GF ;4 EB5B= @AB7BK<E?9AAO9 CB-
E?98EF6<S. % B8AB= EFBDBAO, BA< BF>DO64RF BCD989?9AAO9 C9DEC9>F<6O, 
4 E 8DG7B= 2 @B7GF ?<L<FP CD98CD<SF<9 A9>BFBDOI 6B;@B:ABEF9= 6 5G8G-
M9@ <;-;4 ;46<E<@BEF9=, E6S;4AAOI E 5OEFDO@< F9IAB?B7<K9E><@< <;@9-
A9A<S@<. #BQFB@G D9L9A<S B >4C<F4?B6?B:9A<SI 6 �& A9 8B?:AO CD<A<-
@4FPES, CB>4 A9 CB?GK9A BF69F A4 6BCDBE, CB >4>B@G CGF< CB=89F D4;6<F<9 
E?98GRM97B CB>B?9A<S <AHBD@4J<BAAOI F9IAB?B7<=.  

5. #A8E>;>38G5A:89 D0:B>@  
�EF9EF69AAB, KFB AB64S F9IAB?B7<S CB6OL49F CDB<;6B8<F9?PABEFP, 

CB@B749F H<D@9 8B5<FPES ?GKL<I IB;S=EF69AAOI D9;G?PF4FB6. !4DS8G E 
QF<@ @9A98:9DO 8B?:AO ;A4FP B FB@, >4> @OE?SF < >4> D45BF4RF ?R8<, 
<ECB?P;GRM<9 AB6GR F9IAB?B7<R. (<D@4@, >BFBDO@ QFB G849FES ?GKL9, 
@B7GF A489SFPES A4 5B?PLGR BF84KG BF ED98EF6, 6?B:9AAOI 6 �&.  

6. #@>1;5<0 :>>?5@0F88 8 :><<C=8:0F88  

�;7BFB6<F9?< <AHBD@4J<BAAB= F9IA<>< 8B?:AO A4GK<FPES 89?4FP 
CD98?B:9A<S A9 FB?P>B 6 G;>BEC9J<4?PAOI F9D@<A4I, AB < CBKG6EF6B64FP 
E95S A4 @9EF9 @9A98:9D4, >BFBDO= E CB@BMPR �& EFD9@<FES 8B5<FPES >BA-
>GD9AFAOI CD9<@GM9EF6. �;-;4 6;4<@AB7B A9CBA<@4A<S @9:8G @9A98:9-
D4@< < CDB<;6B8<F9?S@< 6B;A<>4RF ?@>1;5<K :>>?5@0F88 8 :><<C=8:0-
F88, > >BFBDO@ A9 7BFB6O <AHBD@4J<BAAB-F9IAB?B7<K9E><9 BF89?O. +4EFB 
GEF4A46?<64RFES >D<F9D<<, >BFBDO9 A4CDS@GR A9 E6S;4AO E GEC9IB@ CD98-
CD<SF<S. "5M<9 J9?< EF46SFES (9E?< QFB <@99F @9EFB) A4 >D4=A9 B7D4A<-
K9AAGR 6D9@9AAGR C9DEC9>F<6G. 'CD46?9A<9 D94?<;4J<9= B5M<I CDB9>-
FB6 BD74A<;G9FES BK9AP C?BIB. %H9DO >B@C9F9AJ<= < BF69FEF69AABEF< ;4 
D9L9A<9 ;484K D4ECD989?SRFES A9K9F>B.  
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"�%%���"��!�� �$�&�$��� ��/ #$�!/&�/ $�,�!��  
� '%�"��/) !�"#$�����!!"%&�" 

1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D45BFO E >D<F9D<S@< 8?S CD<ASF<S D9L9A<= 6 GE?B6<SI A9BCD989?9AABEF<. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1.  0B5<0B8G5A:85 <>45;8 7040G ?@8=OB8O @5H5=8O 
 

�R54S @4F9@4F<K9E>4S @B89?P ;484K< CD<ASF<S D9L9A<S CD98EF46?S9F 
EB5B= HBD@4?PAB9 BC<E4A<9 J9?<, ED98EF6 < D9;G?PF4FB6, 4 F4>:9 ECBEB54 E6S;< 
ED98EF6 E D9;G?PF4F4@<. �?S HBD@4?PAB7B BC<E4A<S ED98EF6 < D9;G?PF4FB6 
@B:AB ;484FP 864 @AB:9EF64: @AB:9EF6B % = {x1, …, xn}, Q?9@9AFO >BFBDB7B 6 
84?PA9=L9@ 5G89@ A4;O64FP 4?PF9DA4F<64@<, < @AB:9EF6B А = {a1, &, an}, Q?9-
@9AFO >BFBDB7B 5G89@ A4;O64FP <EIB84@<. �?PF9DA4F<6O − QFB FB, KFB 6O5<-
D49F ?<JB, CD<A<@4RM99 D9L9A<9 (�#$), 4 <EIB8O − FB, > K9@G BA< CD<6B8SF. 

� ;484K4I CD<ASF<S D9L9A<= E >BA9KAO@< @AB:9EF64@< X < A EGM9-
EF6G9F A9E>B?P>B F<CB6 ;46<E<@BEF< <EIB8B6 BF 4?PF9DA4F<6: 

1. #DBEF9=L<= F<C E6S;< 4?PF9DA4F<6 E <EIB84@< − >4:84S 4?PF9DA4F<64 
CD<6B8<F > 98<AEF69AAB@G <EIB8G. � QFB@ E?GK49 <@99FES HGA>J<BA4?PA4S ;4-
6<E<@BEFP <EIB8B6 BF 4?PF9DA4F<6. 

2. �FBDB= F<C E6S;< CD98CB?4749F, KFB >4:84S 4?PF9DA4F<64 @B:9F CD<-
69EF< > B8AB@G <; A9E>B?P><I <EIB8B6, >4:8O= <; >BFBDOI <@99F BCD989?9A-
AGR  69DBSFABEFP CBS6?9A<S. � QFB@ E?GK49 <@99F @9EFB EFBI4EF<K9E>4S ;46<-
E<@BEFP <EIB8B6 BF 4?PF9DA4F<6. 

3. �E?< >4:84S 4?PF9DA4F<64 @B:9F CD<69EF< > B8AB@G <; A9E>B?P><I <E-
IB8B6, CD<K9@ BFEGFEF6G9F 84:9 EFBI4EF<K9E>4S ;46<E<@BEFP <EIB8B6 BF 4?P-
F9DA4F<6, FB QFB − FD9F<= F<C E6S;< 4?PF9DA4F<6 < <EIB8B6. 

#D< QFB@ CB?GK9AAO= <EIB8 (EBEFBSA<9 A9>BFBDB= >BA>D9FAB= E<EF9@O) 
BCD989?S9FES 86G@S H4>FBD4@<: 6O5BDB@ 4?PF9DA4F<6O, BEGM9EF6?S9@O@ 
�#$, < EBEFBSA<9@ 6A9LA9= ED98O. "5B;A4K<@ @AB:9EF6B 6E9I EBEFBSA<= 
6A9LA9= ED98O K9D9; Y = {y1, ..., ym}. �4:8O= <EIB8 aij  � 6 E<?G E>4;4AAB7B 
9EFP HGA>J<S 86GI 4D7G@9AFB6: aij = F(xi, yj), 789 xi (xi  ) ) − 6O5D4AA4S 4?P-
F9DA4F<64; yj (yj  Y) − EBEFBSA<9 6A9LA9= ED98O.  

� C9D6B@ E?GK49 7B6BDSF, KFB CD<ASF<9 D9L9A<S CDB<EIB8<F 6 GE?B6<SI 
BCD989?9AABEF<, 6B 6FBDB@ − 6 GE?B6<SI D<E>4 (EFBI4EF<K9E><I GE?B6<SI) < 6 
FD9FP9@ − 6 GE?B6<SI A9BCD989?9AABEF<. 

�AHBD@<DB64AABEFP �#$ B E6S;< 4?PF9DA4F<6 E <EIB84@< @B:9F A9 EB6-
C484FP E B5N9>F<6AB EGM9EF6GRM9= E6S;PR. !4CD<@9D, B5N9>F<6AB ;46<E<-
@BEFP <EIB8B6 BF 4?PF9DA4F<6 ABE<F EFBI4EF<K9E><= I4D4>F9D, AB �#$ A9 ;A49F 
69DBSFABEF9= A4EFGC?9A<S <EIB8B6 CD< 6O5BD9 >4:8B= >BA>D9FAB= 4?PF9DA4-
F<6O, CBQFB@G 8?S �#$ GE?B6<S CD<ASF<S D9L9A<S A48B >64?<H<J<DB64FP >4> 
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GE?B6<S A9BCD989?9AABEF<. &4><@ B5D4;B@, G>4;4AA4S 6OL9 >?4EE<H<>4J<S 
E6S;4A4 E EG5N9>FB@, CD<A<@4RM<@ D9L9A<9. 

!47?S8AB E6S;< @9:8G 4?PF9DA4F<64@< < <EIB84@< @B:AB CD98EF46<F E 
CB@BMPR HGA>J<< D94?<;4J<< F(x, y). 1F4 HGA>J<S EBCBEF46?S9F >4:8B= C4D9 
4?PF9DA4F<64 − EBEFBSA<9 ED98O BCD989?S9@O= 9R <EIB8. �E?< @AB:9EF6B 4?P-
F9DA4F<6 < @AB:9EF6B EBEFBSA<= ED98O >BA9KAO, FB G8B5AB CD98EF46?SFP 
HGA>J<R D94?<;4J<< F 6 6<89 F45?<JO (F45?. 1). 1F4 F45?<J4 8?S >BA>D9FAOI 
D4EE@4FD<649@OI ;484K BCD989?S9F <I 6E9 6B;@B:AO9 D9L9A<S, CBQFB@G 9ё K4-
EFB A4;O64RF @4FD<J9= D9L9A<=. 1F< D9L9A<S (D9;G?PF4FO, <EIB8O) 8B?:AO 
8BCGE>4FP >B?<K9EF69AAGR BJ9A>G, < @O 5G89@ 8?S CDBEFBFO BFB:89EF6?SFP 
QF< BJ9A>< E EBBF69FEF6GRM<@< <EIB84@<. 

$4EE@BFD<@ @4FD<JG D9L9A<= CD< D4;?<KAB= <AHBD@<DB64AABEF< �#$ 
B 6B;@B:ABEFSI CBS6?9A<S F9I <?< < <AOI EBEFBSA<= ED98O. 

1. �#$ ;A49F EBEFBSA<9 6A9LA9= ED98O, FB784 ;A4K9A<9 HGA>J<< D94?<-
;4J<< ;46<E<F FB?P>B BF 4?PF9DA4F<6O, 6O5<D49@B= �#$, F.9. CB?GK49@ ;484KG 
CD<ASF<S D9L9A<S 6 GE?B6<SI BCD989?9AABEF<. � QFB@ E?GK49 F45?<J4 6O-
DB:849FES 6 B8<A EFB?59J, EBBF69FEF6GRM<= EBEFBSA<R ED98O A4 D4EE@4FD<-
649@O= @B@9AF 6D9@9A<. 

 

&45?<J4 1 
 

F(x, y) y1 ... yj ... ym 

x1 a11 = F(x1,y1) ... a1j = F(x1,yj) .... a1m = F(x1,ym) 

... ... ... ... ... ... 

xi aim = F(xi,y1) ... aij = F(xi,yj) ... aim = F(xi,ym) 

... ... ... ... ... ... 

xn a1m = F(xn,y1) ... anj = F(xn,yj) ... anm = F(xn,ym) 

 

2. �#$  ;A49F 69DBSFABEF< 
)1(   

1  j

=õ
=

m

jj qq

 CBS6?9A<S >4:8B7B EBEFBSA<S yj 

( m,j   1= ) 6A9LA9= ED98O. � QFB@ E?GK49, 9E?< 6O5D4A4 4?PF9DA4F<64 xi, FB 8?S 
>4:8B7B <EIB84 ak  �  @B:AB A4=F< 69DBSFABEFP pk 97B A4EFGC?9A<S. �?S 
QFB7B AG:AB BF@9F<FP 6 i-= EFDB>9 F45?. 1 6E9 >?9F><, 789 EFB<F <EIB8 4k, < 
CDBEG@@<DB64FP 69DBSFABEF< EBBF69FEF6GRM<I EFB?5JB6. &4><@ B5D4;B@, 
>4:8B= 4?PF9DA4F<69 EBBF69FEF6G9F 69DBSFABEFA4S @9D4 A4 @AB:9EF69 <EIB8B6, 
E?98B64F9?PAB, CB?GK49@ ;484KG CD<ASF<S D9L9A<S 6 GE?B6<SI D<E>4. 

3. �#$ A9 D4ECB?4749F A<>4>B= 8BCB?A<F9?PAB= <AHBD@4J<9= B CBS6?9-
A<SI EBEFBSA<= 6A9LA9= ED98O, F.9. BA ;A49F FB?P>B F45?. 1, E?98B64F9?PAB, CD< 
6O5BD9 4?PF9DA4F<6O xi BA ;A49F ?<LP B 6B;@B:ABEF< A4EFGC?9A<S B8AB7B <; 
<EIB8B6, EFBSM<I 6 i-= EFDB>9 F45?<JO. #B?GK49@O= <EIB8 BCD989?S9FES 86G@S 
H4>FBD4@<: 6O5BDB@ 4?PF9DA4F<6O, BEGM9EF6?S9@O@ ?<JB@ CD<A<@4RM<@ 
D9L9A<9, < EBEFBSA<9@ 6A9LA9= ED98O. #D<ASF<9 D9L9A<S 6 QFB@ E?GK49 BEG-
M9EF6?S9FES 6 GE?B6<SI A9BCD989?9AABEF<.  
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2.2. �;0AA8G5A:85 :@8B5@88 ?@8=OB8O @5H5=89  
2 CA;>28OE =5>?@545;5==>AB8 

 

2.2.1.  0:A8<8==K9 :@8B5@89 

#D98CB?B:<@, KFB @O A9 D4ECB?4749@ <AHBD@4J<9= B 69DBSFABEFSI CB-
S6?9A<S EBEFBSA<= 6A9LA9= ED98O. � QFB@ E?GK49 BEAB6AO@ CB8IB8B@ > CD<-
ASF<R D9L9A<= S6?S9FES 66989A<9 7<CBF9; B CB6989A<< ED98O. #D<ASF<9 7<CB-
F9;O CB;6B?S9F 8?S >4:8B= 4?PF9DA4F<6O K<E?9AAB BJ9A<FP E6S;4AAO9 E A9= 
CBE?98EF6<S, 4 ;A4K<F, < ED46A<FP ?R5O9 869 4?PF9DA4F<6O. $4EE@BFD<@ B8AG 
<; 64:A9=L<I 7<CBF9; F4>B7B F<C4, A4;O649@GR 7<CBF9;B= 4AF47BA<;@4. "A4 
EBEFB<F 6 CD98CB?B:9A<<, KFB ED984 698ёF E95S A4<IG8L<@ B5D4;B@ 8?S �#$. 
#BE?9 CD<ASF<S QFB= 7<CBF9;O >4:84S 4?PF9DA4F<64 BJ9A<649FES <EIB8B@, 
<@9RM<@ A4<IG8L99 K<E?B6B9 ;A4K9A<9 8?S QFB= 4?PF9DA4F<6O. �E?< @4FD<J4 
D9L9A<= 8?S D4EE@4FD<649@B= ;484K< CD<ASF<S D9L9A<= S6?S9FES @4FD<J9= 
6O<7DOL9=, FB >4:84S 4?PF9DA4F<64 BJ9A<649FES <EIB8B@, 84RM<@ A4<@9AP-
L<= 6O<7DOL. �E?< @4FD<J4 D9L9A<= S6?S9FES @4FD<J9= CDB<7DOL9=, FB >4:-
84S 4?PF9DA4F<64 BJ9A<649FES <EIB8B@, 84RM<@ A4<5B?PL<= CDB<7DOL.  

�G89@ D4EE@4FD<64FP E?GK4=, >B784 @4FD<J4 D9L9A<= (F45?. 1) S6?S9FES 

@4FD<J9= 6O<7DOL9= < >4:84S 4?PF9DA4F<64 xi ) 1( n,i =  BJ9A<649FES <EIB8B@, 

84RM<@ A4<@9APL<= 6O<7DOL: 
ij

j
a min

, m,j   1= . �GKL9= 4?PF9DA4F<6B= S6?S-
9FES F4, G >BFBDB= @<A<@4?PAO= Q?9@9AF A4<5B?PL<=. (BD@4?PAB QFB B;A4-
K49F, KFB BCF<@4?PAB= 4?PF9DA4F<6B= S6?S9FES i-S 4?PF9DA4F<64, 84RM4S Q>E-
FD9@G@ 6OD4:9A<R  

.aK
ij

ji
 minmax=@@                                                     (1) 

 

&4>B= CD<AJ<C 6O5BD4 D9L9A<S A4;O649FES CD<AJ<CB@ @4>E<@<A4, 4 
4?PF9DA4F<64, A4 >BFBDB= 8BEF<749FES Q>EFD9@G@ 6 6OD4:9A<< (1) − @4>E<@<A-
AB=. %4@B 6OD4:9A<9 (1) A4;O64RF @4>E<@<AAO@ >D<F9D<9@. 

�A4K9A<9 CD<AJ<C4 @4>E<@<A4.  
�B-C9D6OI, @4>E<@<AAO= CB8IB8 BC<EO649F BK9AP D4ECDBEFD4A9AAO= 

E?GK4= CB6989A<S, CD< >BFBDB@ 869 EFBDBAO CD9E?98GRF CDBF<6BCB?B:AO9 
J9?< <, E?98B64F9?PAB, @B7GF D4EE@4FD<64FPES >4> 4AF47BA<EFO.  

�B-6FBDOI, K<E?B ij
j
a min

 CD98EF46?S9F EB5B= 64:AGR I4D4>F9D<EF<>G 
4?PF9DA4F<6O xi  − S6?S9FES 9ё 74D4AF<DB64AAO@ GDB6A9@, F.9. 9E?< 5G89F 6O-
5D4A4 4?PF9DA4F<64 xi, FB, KFB 5O A< CDB<;BL?B 6B 6A9LA9= ED989, D9;G?PF4F 

A9 @B:9F 5OFP IG:9, K9@ ij
j
a min

.  

�-FD9FP<I, ij
ji
a minmax

 − QFB A4<5B?PL<= <; 74D4AF<DB64AAOI GDB6A9=. � 
E<?G QFB7B CD<AJ<C @4>E<@<A4 A4;O64RF F4>:9 "CD<AJ<CB@ A4<5B?PL97B 74-
D4AF<DB64AAB7B D9;G?PF4F4".  

�-K9F69DFOI, @4>E<@<AAO= >D<F9D<= <?< @4>E<@<AA4S BJ9A>4 S6?S9FES 
98<AEF69AAB= 45EB?RFAB A489:AB= BJ9A>B= CD< CD<ASF<< D9L9A<= 6 GE?B6<SI 
A9BCD989?9AABEF<.  
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�O5D4AAO9 E CB@BMPR @4>E<@<AAB7B >D<F9D<S 4?PF9DA4F<6O CB?AB-
EFPR <E>?RK4RF D<E>. "8A4>B BFEGFEF6<9 D<E>4 @B:9F EFB<FP 5B?PL<I CBF9DP. 
#DB89@BAEFD<DG9@ QFB A4 CD<@9D9 E?98GRM9= @4FD<JO 6O<7DOL9= (F45?. 2). 

&45?<J4 2 
 y1 y2 ij

j
a min  ij

ji
a minmax  

x1 0,9 90,0 0,9  

x2 1,0 1,0 1,0 1,0 

 

�?PF9DA4F<64 x1, A4 C9D6O= 6;7?S8, 5B?99 D4;G@A4, B8A4>B @4>E<@<AAO= 
>D<F9D<= 6O5<D49F 4?PF9DA4F<6G x2. #D< QFB@ <E>?RK49FES A4<@9APL99 ;A4-
K9A<9 a11 = 0,9, D94?<;GRM99ES CD< EBEFBSA<< 6A9LA9= ED98O y1, < 74D4AF<-
DG9FES ;A4K9A<9 a21 = 1,0. "8A4>B CD< EBEFBSA<< 6A9LA9= ED98O y2 F9DS9FES  
6O<7DOL a12 = 90, 6@9EFB >BFBDB7B CB?GK4RF a22 = 1,0, KFB A4 864 CBDS8>4 
@9APL9. 

1FBF CD<@9D CB>4;O649F, KFB 6 @AB7BK<E?9AAOI CD4>F<K9E><I E<FG4J<SI 
C9EE<@<;@ @4>E<@<AAB7B >D<F9D<S < BFEGFEF6<9 D4;G@AB7B D<E>4 @B7GF B>4-
;4FPES BK9AP A96O7B8AO@<. 
 

2.2.2. �@8B5@89 070@B=>3> 83@>:0  
�DG74S 6B;@B:A4S 7<CBF9;4 B CB6989A<< 6A9LA9= ED98O − ED984 5?47B-

CD<SFEF6G9F �#$. � QFB@ E?GK49 >4:84S 4?PF9DA4F<64 I4D4>F9D<;G9FES A4<5B-
?99 5?47BCD<SFAO@ <EIB8B@. #D< <ECB?P;B64A<< @4FD<JO 6O<7DOL9= >4:84S 

4?PF9DA4F<64 xi ) 1( n,i =  BJ9A<649FES <EIB8B@, 84RM<@ A4<5B?PL<= 6O<7DOL: 

ij
j
a max

, m,j   1= . �GKL9= 4?PF9DA4F<6B= S6?S9FES F4, G >BFBDB= @4>E<@4?PAO= 
Q?9@9AF A4<5B?PL<=. (BD@4?PAB QFB B;A4K49F, KFB BCF<@4?PAB= 4?PF9DA4F<-
6B= S6?S9FES i-S 4?PF9DA4F<64, 84RM4S Q>EFD9@G@ 6OD4:9A<R  

 

.aK
ij

ji
 maxmax=4<                                                     (2) 

 

&4><@ B5D4;B@, CD< <ECB?P;B64A<< QFB7B >D<F9D<S 89?49FES EF46>4 A4 
A4<5B?99 6O7B8AO= E?GK4=, F.9. EF4AB6SFES A4 FBK>G ;D9A<S 4;4DFAB7B <7DB>4. 

 

 

2.2.3. !59B@0;L=K9 :@8B5@89 

�Mё B8AB 6B;@B:AB9 CD98CB?B:9A<9 B CB6989A<< 6A9LA9= ED98O − 

ED984 A9=FD4?PA4 > �#$ <, E?98B64F9?PAB, 6E9 EBEFBSA<S ED98O CBS6?SRFES E 
B8<A4>B6B= 69DBSFABEFPR. � QFB@ E?GK49 6O7B8AB 6O5<D4FP 4?PF9DA4F<6G, >B-
FBDB= EBBF69FEF6G9F @4>E<@4?PAB9 ED98A99 ;A4K9A<9: 
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. 
1

max  
1

A ÷÷
ø

ö
÷÷
ø

ö
= õ

=

m

j
ij

i
a

m
K                                                   (3) 

 

�D<F9D<= (3) CB <ECB?P;G9@B= 7<CBF9;9 CB?GK<? A4;64A<9 A9=FD4?PAB7B 
>D<F9D<S. 

 

2.2.4. �@8B5@89 �C@28F0 
� QFB@ >D<F9D<< CD98CD<ASF4 CBCOF>4 B5N98<A<FP 8BEFB<AEF64 >D<F9-

D<S 4;4DFAB7B <7DB>4 < @4>E<@<AAB7B >D<F9D<S. � D9;G?PF4F9 CB?GK9A >D<F9-
D<= 5B?99 GD46AB69L9AAO=, K9@ >D<F9D<= 4;4DFAB7B <7DB>4 < @9A99 C9EE<@<-
EF<KAO=, K9@ @4>E<@<AAO= >D<F9D<=: 

 
),max)(1  min(max)(1 4<� ij

j
ij

ji
<< acacKccKK −+=−+=                       (4) 

 

789 c −  >BAEF4AF4, G8B6?9F6BDSRM4S GE?B6<R  .c 10   #D<  c = 1 >D<F9-
D<= �GD6<J4 CD96D4M49FES 6 @4>E<@<AAO= >D<F9D<=, 4 CD<  c = 0  −  6 >D<F9D<= 
4;4DFAB7B <7DB>4. !9 EGM9EF6G9F >4><I-?<5B CDBEFOI D9>B@9A84J<= CB 6O5BDG 
69?<K<AO >BAEF4AFO c, CBQFB@G 6 5B?PL<AEF69 E?GK496 CB?474RF, KFB c = 0,5.  

#D<@9D 1. "5?484A<9 8BEFB<AEF64@< 86GI >D<F9D<96 A9 89?49F >D<F9D<= 
�GD6<J4 59;BL<5BKAO@ CD< D9L9A<< ?R5OI ;484K. � >4K9EF69 CD<@9D4, CB8-
F69D:84RM97B QFB GF69D:89A<9, D4EE@BFD<@ 6O5BD ?GKL9= 4?PF9DA4F<6O 8?S 
E?98GRM9= HGA>J<< D94?<;4J<<: 

&45?<J4 3 
 C1 C2 & Cm-1 ym 

x1 1000 1 & 1 1 

x2 999 999 & 999 0,99 

 

�D<F9D<= �GD6<J4 CD< ?R5B@ 69EB6B@ @AB:<F9?9 E 6 D4EE@4FD<649@B= 
HGA>J<< D94?<;4J<< 6O89?S9F 6 >4K9EF69 ?GKL9= 4?PF9DA4F<6O I1, IBFS ?R5B9 
�#$ EB ";8D46O@ E@OE?B@" 6O5D4?B 5O 4?PF9DA4F<6G I2. 

 

2.2.5. �@8B5@89 �C@28F0 <>48D8F8@>20==K9 

�A4?<; CD<@9D4 1 CB>4;O649F, KFB A9G8B6?9F6BD<F9?PAO= 6O5BD 4?PF9D-
A4F<6O I1 E CB@BMPR >D<F9D<S �GD6<J4 E6S;4A E F9@, KFB 6 >D<F9D<< A9 GK<-
FO649FES ED98A99 ;A4K9A<9 >4:8B= 4?PF9DA4F<6O. �?S CD9B8B?9A<S QFB7B 
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A98BEF4F>4 D4EE@4FD<649@B7B >D<F9D<S CD98?B:9A @B8<H<J<DB64AAO= >D<F9-
D<= �GD6<J4: 

,)max)1(min(max
   

�@ ij
j

ij
jIi

acacK −+=


                                    (5) 

789 Ii  , 9E?< 
,

1
;48

1

Ka
m

K
m

j
iji ó= õ

=  F. 9. ?GKL4S 4?PF9DA4F<64 6O5<D49FES 
FB?P>B <; F9I 4?PF9DA4F<6, G >BFBDOI ED98A99 4D<H@9F<K9E>B9 A9 IG:9 ;484A-
AB7B ;A4K9A<S. 

 

2.2.6. �@8B5@89 ?@>872545=89 

�D<F9D<= CDB<;6989A<= KCD CD<@9A<@ FB?P>B > HGA>J<S@ D94?<;4J<< E 
CB?B:<F9?PAO@< Q?9@9AF4@<. "CD989?S9FES >D<F9D<= EBBFABL9A<9@ 

                               mjniaaK ij

m

j
ij

i
,1;,1;0,max

1
CD ==þõ=

−
.                              (6) 

#D46<?B 6O5BD4 ?GKL9= 4?PF9DA4F<6O E CB@BMPR QFB7B >D<F9D<S HBD-
@G?<DG9FES F4>: 

 4FD<J4 D9L9A<= ija
 8BCB?AS9FES EFB?5JB@, Q?9@9AF4@< >BFBDB7B S6-

?SRFES CDB<;6989A<9 6E9I K<E9? >4:8B= <; EFDB>. �O5<D49FES F4 4?PF9DA4F<64 
ix , 6 EFDB>9 >BFBDB= A4IB8<FES A4<5B?PL<= Q?9@9AF 8BCB?A<F9?PAB7B 
EFB?5J4. 

�E?< GE?B6<9 0þija  A4DGL49FES, FB FB784 6E9 Q?9@9AFO HGA>J<< D94?<-

;4J<< G69?<K<64RF A4 A9>BFBDBR >BAEF4AFG a (
|min|

,
ij

ji
aa þ
). �BAEF4AFG 4 K4EFB 

BCD989?SRF EBBFABL9A<9@: 

1|min|
,

+= ij
ji

aa . 

 

3. �!�����'��0!/� ����!�/ 

 

1. �?S ;484AAB7B 64D<4AF4 HGA>J<< D94?<;4J<<, <ECB?P;GS Excel, BCD9-
89?<F9 ?GKL<9 4?PF9DA4F<6O E CB@BMPR >D<F9D<96 (1) − (6). 

2. #D98?B:<F9 < B5BEAG=F9 E6B= GA<>4?PAO= >D<F9D<= EFG89AFK  8?S CD<-
ASF<S D9L9A<= 6 GE?B6<SI A9BCD989?9AABEF<. 

3. #DB89@BAEFD<DG=F9 D45BFBECBEB5ABEFP �4L97B >D<F9D<S A4 ;484AAB= 
< CD98?B:9AAB= �4@< HGA>J<SI D94?<;4J<<. 
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4. �EE?98G=F9 J9?9EBB5D4;ABEFP CD<@9A9A<S >D<F9D<96 ,@@K ,4<K , AK  

,�K  ,CDK  EFG89AFK  6 GE?B6<SI A9BCD989?9AABEF< 8?S @4FD<JO 6O<7DOL9= CG-
F9@ 10->D4FAB7B E?GK4=AB7B 6O5BD4 EBEFBSA<= 6A9LA9= ED98O < D4EK9F4 ED98-
A97B 6O<7DOL4  CD< ?R5OI 86GI A9D46AB@9DAOI ;4>BA4I D4ECD989?9A<S 69DB-
SFABEF9= CBS6?9A<S EBEFBSA<= 6A9LA9= ED98O. $4A:<DG=F9 >D<F9D<< CB 69?<-
K<A9 ED98A97B 6O<7DOL4 8?S >4:8B7B <; D4ECD989?9A<=. 

5. �EE?98G=F9 J9?9EBB5D4;ABEFP CD<@9A9A<S >D<F9D<96 ,@@K ,4<K , AK  

,�K  ,CDK  EFG89AFK  6 GE?B6<SI, >B784 6E9 EBEFBSA<S 6A9LA9= ED98O CBS6?SRFES 
E B8<A4>B6B= 69DBSFABEFPR. 'CBDS8BK<F9 G>4;4AAO9 >D<F9D<< CB 69?<K<A9 
ED98A97B 6O<7DOL4 CD< N->D4FAB@ E?GK4=AB@ 6O5BD9 EBEFBSA<= 6A9LA9= 
ED98O. �EE?98G=F9 6?<SA<9 69?<K<AO N  A4 GCBDS8BK9A<9 >D<F9D<96. 

6. "HBD@<F9 BFK9F CB ?45BD4FBDAB= D45BF9. 
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2. %&$'�&'$� �##$  
2.1. �=D>@<0F8>==0O B5E=>;>38O ?>445@6:8 ?@8=OB8O @5H5=89 

�?46AB= BEB59AABEFPR 8=D>@<0F8>==>9 B5E=>;>388 ?>445@6:8 ?@8-
=OB8O @5H5=89 S6?S9FES >4K9EF69AAB AB6O= @9FB8 BD74A<;4J<< 6;4<@B-
89=EF6<S K9?B69>4 < >B@CPRF9D4. �OD45BF>4 D9L9A<S, KFB S6?S9FES BEAB6-
AB= J9?PR QFB= F9IAB?B7<<, CDB<EIB8<F 6 D9;G?PF4F9 <F9D4J<BAAB7B CDB-
J9EE4 ($<E. 1), 6 >BFBDB@ GK4EF6GRF:  

• E<EF9@4 CB889D:>< CD<ASF<S D9L9A<= 6 DB?< 6OK<E?<F9?PAB7B 
;69A4 < B5N9>F4 GCD46?9A<S;  

• K9?B69> >4> GCD46?SRM99 ;69AB, ;484RM99 6IB8AO9 84AAO9 < BJ9A<-
64RM99 CB?GK9AAO= D9;G?PF4F 6OK<E?9A<= A4 >B@CPRF9D9.  

 

$<E. 1. �AHBD@4J<BAA4S F9IAB?B7<S CB889D:>< CD<ASF<S D9L9A<= >4> 
<F9D4J<BAAO= CDBJ9EE  

">BAK4A<9 <F9D4J<BAAB7B CDBJ9EE4 CDB<EIB8<F CB 6B?9 K9?B69>4. � 
QFB@ E?GK49 @B:AB 7B6BD<FP B ECBEB5ABEF< <AHBD@4J<BAAB= E<EF9@O EB6-
@9EFAB E CB?P;B64F9?9@ EB;8464FP AB6GR <AHBD@4J<R 8?S CD<ASF<S D9L9-
A<=.  

�BCB?A<F9?PAB > QFB= BEB59AABEF< <AHBD@4J<BAAB= F9IAB?B7<< CB8-
89D:>< CD<ASF<S D9L9A<= @B:AB G>4;4FP 9M9 DS8 99 BF?<K<F9?PAOI I4-
D4>F9D<EF<>:  

• BD<9AF4J<S A4 D9L9A<9 C?BIB EFDG>FGD<DB64AAOI ;484K;  
• EBK9F4A<9 FD48<J<BAAOI @9FB8B6 8BEFGC4 < B5D45BF>< >B@CPRF9D-

AOI 84AAOI E 6B;@B:ABEFS@< @4F9@4F<K9E><I @B89?9= < @9FB84@< D9L9-
A<S ;484K A4 <I BEAB69;  

• A4CD46?9AABEFP A4 A9CDBH9EE<BA4?PAB7B CB?P;B64F9?S;  
• 6OEB>4S 484CF<6ABEFP, B59EC9K<64RM4S 6B;@B:ABEFP CD<ECBE45?<-

64FPES > BEB59AABEFS@ <@9RM97BES F9IA<K9E>B7B < CDB7D4@@AB7B B59EC9-
K9A<S, 4 F4>:9 FD95B64A<S@ CB?P;B64F9?S.  

�AHBD@4J<BAA4S F9IAB?B7<S CB889D:>< CD<ASF<S D9L9A<= @B:9F 
<ECB?P;B64FPES A4 ?R5B@ GDB6A9 GCD46?9A<S. �DB@9 FB7B, D9L9A<S, CD<-
A<@49@O9 A4 D4;?<KAOI GDB6ASI GCD46?9A<S, K4EFB 8B?:AO >BBD8<A<DB-
64FPES. #BQFB@G 64:AB= HGA>J<9= < E<EF9@, < F9IAB?B7<= S6?S9FES 
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>BBD8<A4J<S ?<J, CD<A<@4RM<I D9L9A<S, >4> A4 D4;AOI GDB6ASI GCD46-
?9A<S, F4> < A4 B8AB@ GDB6A9.  

� BF?<K<9 BF FD48<J<BAAOI  F9IAB?B7<= 9EFP A9E>B?P>B 64:AOI @B-
@9AFB6, >BFBDO9 GK<FO64RFES CD< EB;84A<< �##$ . 

#9D6O=, A469DAB, E4@O= 64:AO= @B@9AF ;4>?RK49FES 6 FB@, KFB <A-
HBD@4J<S, >BFBD4S AG:A4 8?S CD<ASF<S D9L9A<= 3 QFB A9 CDBEFB H4>FO, 
>BFBDO9 A48B 6O8464FP K9?B69>G, CD<A<@4RM9@G D9L9A<S, 4 H4>FO, <A-
F9DCD9F<DB64AAO9 CB J9?< 89SF9?PABEF< QFB7B K9?B69>4. &B 9EFP B8<A < 
FBF :9 H4>F, D4;AO= 8?S ?R89=, <@9RM<I D4;AGR J9?96GR 89SF9?PABEFP, 
<AF9DCD9F<DG9FES CB-D4;AB@G. #BQFB@G 6 D4EE@4FD<649@B= E<EF9@9 6E9 
H4>FO 8B?:AO <AF9DCD9F<DB64FPES CB EH9D4@ 89SF9?PABEF<. 

�FBDB= 64:AO= @B@9AF EBEFB<F 6 FB@, KFB 6 EB6D9@9AAOI GE?B6<SI 
QHH9>F<6AB9 GCD46?9A<9 CD98EF46?S9F EB5B= J9AAO= D9EGDE BD74A<;4J<<, 
A4DS8G E H<A4AEB6O@<, @4F9D<4?PAO@<, K9?B69K9E><@< < 8DG7<@< D9EGD-
E4@<. %?98B64F9?PAB, CB6OL9A<9 QHH9>F<6ABEF< GCD46?9AK9E>B= 89S-
F9?PABEF< EF4AB6<FES B8A<@ <; A4CD46?9A<= EB69DL9AEF6B64A<S 89SF9?P-
ABEF< CD98CD<SF<S 6 J9?B@.  

&DG8ABEF<, 6B;A<>4RM<9 CD< D9L9A<< ;484K< 46FB@4F<;<DB64AAB= 
CB889D:>< GCD46?9AK9E>B7B FDG84, E6S;4AO E 97B EC9J<H<>B=. 'CD46?9A-
K9E><= FDG8 BF?<K49FES E?B:ABEFPR < @AB7BB5D4;<9@, A4?<K<9@ 5B?P-
LB7B K<E?4 HBD@ < 6<8B6, @AB7BEFBDBAA<@< E6S;S@< E D4;?<KAO@< S6?9-
A<S@< < CDBJ9EE4@<. 1FB, CD9:89 6E97B, FDG8 F6BDK9E><= < <AF9??9>FG4?P-
AO=. !4 C9D6O= 6;7?S8, 5B?PL4S 97B K4EFP 6BB5M9 A9 CB8849FES >4>B=-?<5B 
HBD@4?<;4J<<. #BQFB@G 46FB@4F<;4J<S GCD46?9AK9E>B= 89SF9?PABEF< <;-
A4K4?PAB E6S;O64?4EP FB?P>B E 46FB@4F<;4J<9= A9>BFBDOI 6ECB@B74F9?P-
AOI, DGF<AAOI BC9D4J<=. !B EB6D9@9AAB9 EBEFBSA<9 <AHBD@4J<BAAOI 
>B@CPRF9DAOI F9IAB?B7<=, EB69DL9AEF6B64A<9 F9IA<K9E>B= C?4FHBD@O < 
CBS6?9A<9 CD<AJ<C<4?PAB AB6OI >?4EEB6 CDB7D4@@AOI CDB8G>FB6 CD<-
69?B 6 A4L< 8A< > <;@9A9A<R CB8IB8B6 > 46FB@4F<;4J<< GCD46?9A<S CDB-
<;6B8EF6B@.   

#D< EB;84A<< �##$  GK<FO649FES  DS8 CD<AJ<CB6:  
1.  4L<A4 8B?:A4 6OK<E?SFP, D4EEK<FO64FP 64D<4AFO, 4 K9?B69> CD<-

A<@4FP D9L9A<9.  
2. #D<AJ<C ,BG: E<EF9@4 8B?:A4 5OFP F4>B=, KFB5O E A9= @B7 D45B-

F4FP 84:9 A9CB87BFB6?9AAO= CB?P;B64F9?P. 
3. #D<AJ<C "5RDB>D4F<KABEF<". 1FBF CD<AJ<C E6S;4A E G@9APL9A<9@ 

CBFB>4 <AHBD@4J<<, >BFBDO= 8B?:9A 8BEF46?SFPES K9?B69>G 8?S CD<ASF<S 
D9L9A<S.  

4. #D<AJ<C B5N9>FAB-BD<9AF<DB64AAB7B @B89?<DB64A<S CD< CBEFDB9-
A<< >4DF<AO CD98@9FAB= B5?4EF<.  

5. #D<AJ<C 8<A4@<K9E>B= EFDG>FGDO.  
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6. #D<AJ<C CB?ABFO <AHBD@4J<BAAB7B CDBEFD4AEF64.  
7. #D<AJ<C <AF97D4J<< <AHBD@4J<BAAB7B CDBEFD4AEF64.  
8. #D<AJ<C 89J9AFD4?<;4J<< <AHBD@4J<BAAB7B ID4A<?<M4. 
#BE>B?P>G CD<AJ<CO CDBF<6BD9K<6O, AG:AB <E>4FP >B@CDB@<EE 

@9:8G >4:8O@ <; QF<I CD<AJ<CB6.    
 

2.2. "A=>2=K5 :><?>=5=BK �##$   
� EBEF46 �##$  6IB8SF >B@CBA9AFO ($<E. 2): <EFBKA<>< 84AAOI, @B-

89?P 84AAOI, 54;4 @B89?9= < CDB7D4@@A4S CB8E<EF9@4, >BFBD4S EBEFB<F <; 
E<EF9@O GCD46?9A<S 54;B= 84AAOI (%'��), E<EF9@O GCD46?9A<S 54;B= @B-
89?9= (%'� ) < E<EF9@O GCD46?9A<S <AF9DH9=EB@ @9:8G CB?P;B64F9?9@ 
< >B@CPRF9DB@.  

 

2.2.1. �AB>G=8:8 40==KE 
$4EE@BFD<@ <EFBKA<>< 84AAOI < <I BEB59AABEF<.  
 

 

 

                <0B5<0B8G5A:8E 

 

 

 

 

 

 

 

 

 

$<E. 2. %FDG>FGD4 �##$ 

�##$  

�AB>G=8:8       
40==KE: 

• 4>:C<5=BK; 
• 2=5H=85 8A-
B>G=8:8; 
• 2=CB@5==85 
8AB>G=8:8; 
• 8=D>@<0F8-
>==K5 A8AB5<K 
>?5@0F8>==>3> 
C@>2=O 

 >45;L      
40==KE 

#@>3@0<<=0O          
?>4A8AB5<0 
C?@02;5=8O: 

• %'��; 
• %'� ; 
• %8AB5<0 
C?@02;5=8O    8=-
B5@D59A>< 

 

�070 <>45;59: 
• <0B5<0B8G5A:8E; 
• >?5@0B82=KE; 
• B0:B8G5A:8E; 
• AB@0B538G5A:8E 

 

+5;>25:, ?@8=8<0NI89 @5H5=85 
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1. +4EFP 84AAOI CBEFGC49F BF <AHBD@4J<BAAB= E<EF9@O BC9D4J<BA-
AB7B GDB6AS. +FB5O <ECB?P;B64FP <I QHH9>F<6AB, QF< 84AAO9 8B?:AO 5OFP 
CD9864D<F9?PAB B5D45BF4AO. �?S QFB7B <@9RFES 869 6B;@B:ABEF<:  

• <ECB?P;B64FP 8?S B5D45BF>< 84AAOI B5 BC9D4J<SI H<D@O E<EF9@G 
GCD46?9A<S 54;B= 84AAOI, 6IB8SMGR 6 EBEF46 E<EF9@O CB889D:>< CD<AS-
F<S D9L9A<=;  

• E89?4FP B5D45BF>G ;4 CD989?4@< E<EF9@O CB889D:>< CD<ASF<S D9L9-
A<=, EB;846 8?S QFB7B EC9J<4?PAGR 54;G 84AAOI. 1FBF 64D<4AF 5B?99 CD98-
CBKF<F9?9A 8?S H<D@, CDB<;6B8SM<I 5B?PLB9 >B?<K9EF6B >B@@9DK9E><I 
BC9D4J<=. "5D45BF4AAO9 84AAO9 B5 BC9D4J<SI H<D@O B5D4;GRF H4=?O, 
>BFBDO9 8?S CB6OL9A<S A489:ABEF< < 5OEFDBFO 8BEFGC4 ID4ASFES ;4 CD9-
89?4@< E<EF9@O CB889D:>< CD<ASF<S D9L9A<=.  

 2. #B@<@B 84AAOI B5 BC9D4J<SI H<D@O 8?S HGA>J<BA<DB64A<S E<-
EF9@O CB889D:>< CD<ASF<S D9L9A<= FD95GRFES < 8DG7<9 6AGFD9AA<9 84A-
AO9, A4CD<@9D 84AAO9 B 86<:9A<< C9DEBA4?4, <A:9A9DAO9 84AAO9 < F.C., 
>BFBDO9 8B?:AO 5OFP E6B96D9@9AAB EB5D4AO, 66989AO < CB889D:4AO.  

3. �4:AB9 ;A4K9A<9 BEB59AAB 8?S CB889D:>< CD<ASF<S D9L9A<= A4 
69DIA<I GDB6ASI GCD46?9A<S, <@9RF 84AAO9 <; 6A9LA<I <EFBKA<>B6. � 
K<E?9 A9B5IB8<@OI 6A9LA<I 84AAOI E?98G9F G>4;4FP 84AAO9 B >BA>GD9A-
F4I, A4J<BA4?PAB= < @<DB6B= Q>BAB@<>9. � BF?<K<9 BF 6AGFD9AA<I 84AAOI 
6A9LA<9 84AAO9 B5OKAB CD<B5D9F4RFES G EC9J<4?<;<DGRM<IES A4 <I 
E5BD9 BD74A<;4J<=. 

4. � A4EFBSM99 6D9@S L<DB>B <EE?98G9FES 6BCDBE B 6>?RK9A<< 6 54;G 
84AAOI 9M9 B8AB7B <EFBKA<>4 84AAOI 4 8B>G@9AFB6, 6>?RK4RM<I 6 E95S 
;4C<E<, C<EP@4, >BAFD4>FO, CD<>4;O < F.C. �E?< EB89D:4A<9 QF<I 8B>G@9A-
FB6 5G89F ;4C<E4AB 6 C4@SF< < ;4F9@ B5D45BF4AB CB A9>BFBDO@ >?RK96O@ 
I4D4>F9D<EF<>4@ (CBEF46M<>4@, CBFD95<F9?S@, 84F4@, 6<84@ GE?G7 < 8D.), 
FB E<EF9@4 CB?GK<F AB6O= @BMAO= <EFBKA<> <AHBD@4J<<.  

2.2.2.  >45;L 40==KE  
 B89?P 84AAOI EB6D9@9AAOI �##$  EFDB<FES A4 BEAB69 CSF< >?4EEB6 

84AAOI: 
<EFBKA<>B6 84AAOI; 
ID4A<?<M4 84AAOI (6 G;>B@ E@OE?9); 
BC9D4F<6AB7B E>?484 84AAOI; 
6<FD<AO 84AAOI;  
@9F484AAOI.  

 )@0=8;8I5 40==KE  
%@0=8;8I5 40==KE (6 G;>B@ E@OE?9) CD98EF46?S9F EB5B= CD98@9FAB-

BD<9AF<DB64AAGR 54;G <?< EB6B>GCABEFP ��, <;6?9>49@OI <; 
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<EFBKA<>B6, >BFBDO9 BD74A<;B64AO CB E97@9AF4@, BFD4:4RM<@ >BA>D9F-
AGR CD98@9FAGR B5?4EFP 5<;A9E4: CDB<;6B8EF6B, CD46<?B, 89F4?PAO9 
E?45B 47D97<DB64AAO9 84AAO9. 

"CD989?9A<9 CBASF<S «ID4A<?<M9 84AAOI» C9D6O@ 84? '<?PS@ �A-
@BA 2 QFB «CD98@9FAB-BD<9AF<DB64AA4S, <AF97D<DB64AA4S,  A9D4;DGL49-
@4S EB6B>GCABEFP 84AAOI, CD98A4;A4K9AA4S 8?S CB889D:>< CD<ASF<S 
GCD46?9AK9E><I D9L9A<=». 

�EFBKA<>4@< 84AAOI ID4A<?<M4 E?G:4F BC9D4F<6AO9 FD4A;4>J<BA-
AO9 E<EF9@O, >BFBDO9 B5E?G:<64RF CB6E98A96AGR GK9FAGR 89SF9?P-
ABEFP >B@C4A<<. !9B5IB8<@BEFP 6>?RK9A<S FB= <?< <AB= FD4A;4>J<BA-
AB= E<EF9@O 6 >4K9EF69 <EFBKA<>4 BCD989?S9FES 5<;A9E-FD95B64A<S@< > 
�##$ . �EIB8S <; QF<I :9 FD95B64A<=, 6 >4K9EF69 <EFBKA<>B6 84AAOI, 
@B7GF 5OFP D4EE@BFD9AO 6A9LA<9 E<EF9@O, 6 FB@ K<E?9 < �AF9DA9F. �9-
F4?PAO9 84AAO9 <; <EFBKA<>B6 @B7GF ?<5B A4CDS@GR CBEFGC4FP 6 ID4A<-
?<M9, ?<5B CD9864D<F9?PAB 47D97<DB64FPES 8B FD95G9@B7B GDB6AS B5B5-
M9A<S. 

#BEFDB9A<9 CB?ABJ9AAB7B >BDCBD4F<6AB7B ID4A<?<M4 84AAOI 
B5OKAB 6OCB?AS9FES 6 FD9IGDB6A96B= 4DI<F9>FGD9. 
!0 ?5@2>< C@>2=5 D4ECB?B:9AO D4;ABB5D4;AO9 <EFBKA<>< 84AAOI 2 

6AGFD9AA<9 D97<EFD<DGRM<9 E<EF9@O, ECD46BKAO9 E<EF9@O, 6A9LA<9 <E-
FBKA<>< (84AAO9 <AHBD@4J<BAAOI 479AFEF6, @4>DBQ>BAB@<K9E><9 CB>4;4-
F9?<). 

 �B>@>9 C@>25=L EB89D:<F J9AFD4?PAB9 ID4A<?<M9, >G84 EF9>49FES 
<AHBD@4J<S BF 6E9I <EFBKA<>B6 E C9D6B7B GDB6AS, <, 6B;@B:AB, BC9D4F<6-
AO= E>?48 84AAOI, >BFBDO= A9 EB89D:<F <EFBD<K9E><I 84AAOI < 6OCB?-
AS9F 869 BEAB6AO9 HGA>J<<. �B-C9D6OI, BA S6?S9FES <EFBKA<>B@ 4A4?<F<-
K9E>B= <AHBD@4J<< 8?S BC9D4F<6AB7B GCD46?9A<S <, 6B-6FBDOI, ;89EP CB8-
7BF46?<64RFES 84AAO9 8?S CBE?98GRM9= ;47DG;>< 6 J9AFD4?PAB9 ID4A<-
?<M9. #B8 CB87BFB6>B= 84AAOI CBA<@4RF <I CD9B5D4;B64A<9 < CDB6989-
A<9 BCD989?9AAOI CDB69DB>. !4?<K<9 BC9D4F<6AB7B E>?484 84AAOI CDBEFB 
A9B5IB8<@B CD< D4;?<KAB@ D97?4@9AF9 CBEFGC?9A<S <AHBD@4J<< <; <E-
FBKA<>B6.  

&@5B89 C@>25=L CD98EF46?S9F EB5B= A45BD CD98@9FAB-BD<9AF<DB64A-
AOI 6<FD<A 84AAOI, <EFBKA<>B@ <AHBD@4J<< 8?S >BFBDOI S6?S9FES J9A-
FD4?PAB9 ID4A<?<M9 84AAOI. �@9AAB E 6<FD<A4@< 84AAOI < D45BF49F 
5B?PL<AEF6B >BA9KAOI CB?P;B64F9?9=.  

)D4A<?<M9 A4 E4@B@ 69DIA9@ GDB6A9 EBEFB<F, >4> CD46<?B, <; FD9I 
CB8E<EF9@: 

CB8E<EF9@O ;47DG;>< 84AAOI; 
CB8E<EF9@O B5D45BF>< ;4CDBEB6 < CD98EF46?9A<S 84AAOI; 
CB8E<EF9@O 48@<A<EFD<DB64A<S ID4A<?<M4. 
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        �>4A8AB5<0 703@C7:8 40==KE − CDB7D4@@AB9 B59EC9K9A<9 (#"), >B-
FBDB9 6 EBBF69FEF6<< E BCD989?9AAO@ D97?4@9AFB@ <;6?9>49F 84AAO9 <; 
<EFBKA<>B6 < CD<6B8<F <I > 98<AB@G HBD@4FG, BCD989?9AAB@G 8?S ID4-
A<?<M4. �4AA4S CB8E<EF9@4 BF69K49F ;4 HBD@4?<;B64AAGR ?B7<K9E>GR 
EB7?4EB64AABEFP, >4K9EF6B < <AF97D4J<R 84AAOI, >BFBDO9 ;47DG:4RFES 
<; <EFBKA<>B6 6 BC9D4F<6AO= E>?48 84AAOI.  

�4:8O= <EFBKA<> 84AAOI FD95G9F D4;D45BF>< EB5EF69AAB7B ;47DG;BK-
AB7B @B8G?S. �4:8O= @B8G?P 8B?:9A D9L4FP 864 >?4EE4 ;484K:  

  A4K4?PAB= ;47DG;>< D9FDBEC9>F<6AOI 84AAOI; 
  D97?4@9AFAB7B CBCB?A9A<S ID4A<?<M4 84AAO@< <; <EFBKA<>B6. 
�4AA4S CB8E<EF9@4 F4>:9 CB D97?4@9AFG <;6?9>49F 89F4?PAO9 84AAO9 

<; BC9D4F<6AB7B E>?484, CDB<;6B8<F <I 47D97<DB64A<9, >BAEB?<84J<R, 
FD4AEHBD@4J<R < CB@9M49F 84AAO9 6 ID4A<?<M9 < 6<FD<AO 84AAOI. 
�@9AAB 6 84AAB= CB8E<EF9@9 8B?:AO 5OFP BCD989?9AO 6E9 5<;A9E-@B-
89?< >BAEB?<84J<< 84AAOI CB <9D4DI<K9E><@ <;@9D9A<S@ < 6OK<E?9A<S 
;46<E<@OI 5<;A9E-CB>4;4F9?9= CB A9;46<E<@O@ <EIB8AO@ 84AAO@. 
       �>4A8AB5<0 >1@01>B:8 70?@>A>2 8 ?@54AB02;5=8O 40==KE − #", >B-
FBDB9 B59EC9K<649F <;6?9K9A<9 84AAOI, <I 4A4?<F<K9E>GR B5D45BF>G < 
CD98EF46?9A<9 >BA9KAO@ CB?P;B64F9?S@. �4> CD46<?B, @B:AB 6O89?<FP 
FD< F<C4 84AAB7B #": 

1. #DB7D4@@AB9 B59EC9K9A<9 D97?4@9AF<DB64AAB= BFK9FABEF<, >BFB-
DB9 I4D4>F9D<;G9FES ;4D4A99 CD98BCD989?9AAO@< ;4CDBE4@< 84AAOI < <I 
CD98EF46?9A<S@< 5<;A9E-CB?P;B64F9?S@. "F 84AAB7B #" A9 FD95G9FES 
5OEFDB7B 6D9@9A< D94>J<<. �; EBB5D4:9A<= EFB<@BEF< QHH9>F<6ABEF< 
8?S 97B D94?<;4J<< 6 A4<5B?PL9= EF9C9A< CB8IB8<F F9IAB?B7<S ROLAP. 

2. #DB7D4@@AB9 B59EC9K9A<9 A9D97?4@9AF<DB64AAOI ;4CDBEB6 CB?P-
;B64F9?9=. 1FB #" 3 BEAB6AB= ECBEB5 B5M9A<S 5<;A9E-4A4?<F<>B6 E ID4-
A<?<M9@, CD< >BFBDB@ >4:8O= CBE?98GRM<= ;4CDBE > 84AAO@ < 6<8 <I 
CD98EF46?9A<S BCD989?SRFES, >4> CD46<?B, D9;G?PF4F4@< CD98O8GM97B 
;4CDBE4. �?S CD<?B:9A<= 84AAB7B F<C4 FD95G9FES 6OEB>4S E>BDBEFP B5D4-
5BF>< ;4CDBEB6 (98<A<JO E9>GA8). �4AAB9 #" D94?<;G9FES F9IAB?B-
7<9= MOLAP < EC9J<4?PAO@< <AEFDG@9AF4@< CBEFDB9A<S E?B:AOI A9D9-
7?4@9AF<DB64AAOI ;4CDBEB6 E <AFG<F<6AB CBASFAO@ 8?S 5<;A9E-4A4?<F<-
>B6 7D4H<K9E><@ <AF9DH9=EB@. 

3. #DB7D4@@AB9 B59EC9K9A<9 8B5OK< ;A4A<=, >BFBDB9 D94?<;G9F 
E?B:AO9 EF4F<EF<K9E><9 4?7BD<F@O < 4?7BD<F@O <E>GEEF69AAB7B <AF9?-
?9>F4, CD98A4;A4K9AAO9 8?S CB<E>4 E>DOFOI 6 84AAOI ;4>BAB@9DABEF9=, 
CD98EF46?9A<S QF<I ;4>BAB@9DABEF9=, CD98EF46?9A<S QF<I ;4>BAB@9DAB-
EF9= 6 6<89 @B89?9= < @AB7B64D<4AFAB7B CDB7AB;<DB64A<S CB A<@ D4;6<-
F<S E<FG4J<= CB EI9@9 «+FB 9E?< &?». 
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        �>4A8AB5<0 04<8=8AB@8@>20=8O E@0=8;8I0 − #", E6S;4AAB9 E CB8-
89D:<64A<9@ E<EF9@O < B59EC9K9A<9@ 99 GEFB=K<6B= D45BFO < D4EL<D9-
A<S.  B:AB 6O89?<FP, CB >D4=A9= @9D9, K9FOD9 >?4EE4 ;484K, D4EL<D9A<9 
>BFBDOI 8B?:A4 B59EC9K<64FP 84AA4S CB8E<EF9@4: 

� 6989A<R 84AAB= CB8E<EF9@O BFABESFES 6E9 ;484K<,  
1. �8@<A<EFD<DB64A<9 84AAOI, >BFBDB9 6>?RK49F 6 E95S D97G?SDAB9 

CBCB?A9A<9 84AAOI <; <EFBKA<>B6, 9E?< A9B5IB8<@B, DGKAB= 66B8, E69D>4 
< >BDD9>F<DB6>4 84AAOI 6 BC9D4F<6AB@ E>?489. �8@<A<EFD<DB64A<9 84A-
AOI 6989FES, >4> CD46<?B, 5<;A9E-CB?P;B64F9?S@<, 4 BF69FEF69AABEFP D4E-
CD989?S9FES CB CD98@9FAB-BD<9AF<DB64AAO@ E97@9AF4@. 

2. �8@<A<EFD<DB64A<9 ID4A<?<M4 84AAOI. � ;484KG 48@<A<EFD<DB-
64A<S ID4A<?<M4 6IB8SF 6E9 6BCDBEO, E6S;4AAO9 E CB889D:4A<9@ 4DI<-
F9>FGDO ID4A<?<M4, B59EC9K9A<9@ 97B QHH9>F<6AB= < 59EC9D95B=AB= D4-
5BFO, ;4M<FB= < 6BEEF4AB6?9A<9@ 84AAOI CBE?9 E5B96. 

3. �8@<A<EFD<DB64A<9 8BEFGC4 > 84AAO@ B59EC9K<649F EBCDB6B:89-
A<9 CDBH<?9= CB?P;B64F9?9=, D4;7D4A<K9A<9 8BEFGC4 > >BAH<89AJ<4?P-
AO@ 84AAO@, ;4M<FG <AHBD@4J<< BF A9E4A>J<BA<DB64AAB7B 8BEFGC4. 

4. �8@<A<EFD<DB64A<9 @9F484AAOI E<EF9@O.  
"?5@0B82=K9 A:;04 40==KE  
�?5@0B82=K9 A:;04 40==KE (Operational Data Store- ODS) 2 F9IAB?B-

7<K9E><= Q?9@9AF ID4A9A<S 84AAOI 6 �##$ , >BFBDO= E?G:<F 5GH9DB@ 
@9:8G FD4A;4>J<BAAO@< <EFBKA<>4@< 84AAOI < ID4A<?<M9@. �4AAO9 
CD9:89 K9@ CBC4EFP 6 ID4A<?<M9 8B?:AO 5OFP CD9B5D4;B64AO 6 98<AO9 
HBD@4FO, BK<M9AO, B5N98<A9AO < E<AIDBA<;<DB64AO. !4CD<@9D, 84A-
AO9, A9B5IB8<@O9 8?S CB889D:>< CD<ASF<S D9L9A<S, @B7GF EGM9EF6B-
64FP 6 FD4A;4>J<BAAB= E<EF9@9 5B?99 >BDBF>B9 6D9@S (K4EO, 8A<), K9@ C9-
D<B8 CBCB?A9A<S 84AAOI ID4A<?<M4 (8A<, A989?<). �?< E9@4AF<K9E>< B8-
ABDB8AO9 84AAO9 CBEFGC4RF <; FD4A;4>J<BAAOI E<EF9@ 6 D4;AB9 6D9@S. 
� QFB@ E?GK49 BC9D4F<6AO= E>?48 84AAOI E?G:<F 4>>G@G?SFBDB@ 84AAOI, 
CBEFGC4RM<I BF <EFBKA<>B6, C9D98 <I ;47DG;>B= 6 ID4A<?<M9. � BF?<K<9 
BF ID4A<?<M4 84AAOI <AHBD@4J<S 6 E>?489 84AAOI @B:9F <;@9ASFPES EB 
6D9@9A9@ 6 EBBF69FEF6<< E <;@9A9A<S@<, CDB<EIB8SM<@< 6 <EFBKA<>4I 
84AAOI. 

"C9D4F<6AO= E>?48 84AAOI EB;849FES >4> CDB@9:GFBKAO= 5GH9D 
@9:8G BC9D4F<6AO@< E<EF9@4@< < ID4A<?<M9@ 84AAOI. 1F4 >BAEFDG>-
J<S, 4A4?B7<KA4S >BAEFDG>J<< ID4A<?<M4 84AAOI. �89AF<KABEFP BC9D4-
F<6AB7B E>?484 < ID4A<?<M4 84AAOI EBEFB<F 6 <I CD98@9FAB= BD<9AF<DB-
64AABEF< < ID4A9A<< 89F4?PAOI 84AAOI. "F?<K<9 BF ID4A<?<M4 84AAOI 
EBEFB<F 6 FB@, KFB BC9D4F<6AO= E>?48 84AAOI: 

<@99F <;@9AS9@B9 EB89D:<@B9, 
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EB89D:<F FB?P>B 89F4?PAO9 84AAO9, 
EB89D:<F F9>GM<9 ;A4K9A<S 84AAOI.  
Д5B0;L=K5 40==K5 2 QFB 84AAO9 <; BC9D4F<6AOI < 6A9LA<I E<EF9@, 

A9 CB869D746L<9ES BC9D4J<S@ B5B5M9A<S, EG@@<DB64A<S, F.9. 84AAO9, A9 
<;@9A<6L<9 E6B9= E9@4AF<><. �; BC9D4F<6AOI E<EF9@ < 6A9LA<I <EFBK-
A<>B6 84AAO9 CBEFGC4RF 6 BC9D4F<6AO= E>?48, CDBIB8S CDBJ9EEO FD4AE-
HBD@4J<<.  

�4AAO9 BC9D4F<6AB7B E>?484 D97G?SDAB B5AB6?SRFES. �4:8O= D4;, 
>B784 84AAO9 <;@9ASRFES 6 BC9D4F<6AOI E<EF9@4I < 6A9LA<I <EFBKA<-
>4I, EBBF69FEF6GRM<9 <@ 84AAO9 <; BC9D4F<6AB7B E>?484 F4>:9 8B?:AO 
5OFP <;@9A9AO. +4EFBF4 B5AB6?9A<S BC9D4F<6AB7B E>?484 ;46<E<F >4> BF 
K4EFBFO B5AB6?9A<S <EFBKA<>B6, F4> < BF D97?4@9AF4 ;47DG;>< 84AAOI 6 
E>?48.  
       �8B@8=K 40==KE (Data mart) 

В8B@8=K 40==KE @B:AB CD98EF46<FP 6 6<89 ?B7<K9E>< <?< H<;<K9-
E>< D4;89?9AAOI CB8@AB:9EF6 ID4A<?<M 84AAOI. "5OKAB BA< EFDBSFES 
8?S B5E?G:<64A<S AG:8 BCD989?9AAB= 7DGCCO CB?P;B64F9?9=. 

�EFBKA<>B@ 84AAOI 8?S 6<FD<A E?G:4F 84AAO9 ID4A<?<M4, >BFBDO9, 
>4> CD46<?B, 47D97<DGRFES < >BAEB?<8<DGRFES CB D4;?<KAO@ GDB6AS@ 
<9D4DI<<. �9F4?PAO9 84AAO9 @B7GF F4>:9 CB@9M4FPES 6 6<FD<AG <?< CD<-
EGFEF6B64FP 6 A9= 6 6<89 EEO?B> A4 84AAO9 ID4A<?<M4. 

(GA>J<BA4?PAB BD<9AF<DB64AAO9 6<FD<AO 84AAOI CD98EF46?SRF EB-
5B= EFDG>FGDO 84AAOI, B59EC9K<64RM<9 D9L9A<9 4A4?<F<K9E><I ;484K 6 
>BA>D9FAB= HGA>J<BA4?PAB= B5?4EF< <?< CB8D4;89?9A<< >B@C4A<<, 
A4CD<@9D GCD46?9A<9 CD<5O?PABEFPR, 4A4?<; DOA>B6, 4A4?<; D9EGDEB6 < 
CDBK. �AB784 QF< EFDG>FGDO ID4A9A<S 84AAOI A4;O64RF F4>:9 ><BE>4@< 
84AAOI. 

$4;?<KAO9 6<FD<AO 84AAOI EB89D:4F D4;AO9 >B@5<A4J<< < 6O5BD>< 
B8A<I < F9I :9 89F4?<;<DB64AAOI 84AAOI ID4A<?<M4. �4:AB, KFB 84AAO9 
6<FD<AO CBEFGC4RF <; J9AFD4?PAB7B ID4A<?<M4 84AAOI. 
        5B040==K5 

�5B040==K5 2 QFB ?R5O9 84AAO9 B 84AAOI.  9F484AAO9 <7D4RF 64:-
AGR DB?P 6 CBEFDB9A<< �##$ . "8AB6D9@9AAB QFB B8<A <; A4<5B?99 E?B:-
AOI < A98BEF4FBKAB CD4>F<K9E>< CDBD45BF4AAOI B5N9>FB6. � B5M9@ E?G-
K49 @B:AB 6O89?<FP CB >D4=A9= @9D9 FD< 4EC9>F4 @9F484AAOI, >BFBDO9 
8B?:AO CD<EGFEF6B64FP 6 E<EF9@9. 

1. % FBK>< ;D9A<S CB?P;B64F9?9=: 
@9F484AAO9 8?S 5<;A9E-4A4?<F<>B6, 
@9F484AAO9 8?S 48@<A<EFD4FBDB6, 
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@9F484AAO9 8?S D4;D45BFK<>B6.  
2. % FBK>< ;D9A<S CD98@9FAOI B5?4EF9=:  

EFDG>FGDO 84AAOI ID4A<?<M4,  
@B89?< 5<;A9E-CDBJ9EEB6,  
BC<E4A<S CB?P;B64F9?9=,  
F9IAB?B7<K9E><9 < CD.  

3. % FBK>< ;D9A<S HGA>J<BA4?PABEF< E<EF9@O:  
@9F484AAO9 B CDBJ9EE4I FD4AEHBD@4J<<,  
@9F484AAO9 CB 48@<A<EFD<DB64A<R E<EF9@O,  
@9F484AAO9 B CD<?B:9A<SI,  
@9F484AAO9 B CD98EF46?9A<< 84AAOI CB?P;B64F9?S@.  

� B5M9@ E?GK49 @9F484AAO9 CB@9M4RFES 6 J9AFD4?<;B64AAB GCD46-
?S9@O= @5?>78B>@89, 6 >BFBDO= 6>?RK49FES <AHBD@4J<S B EFDG>FGD9 
84AAOI ID4A<?<M4, EFDG>FGD4I 84AAOI, <@CBDF<DG9@OI <; D4;?<KAOI 
<EFBKA<>B6, B E4@<I <EFBKA<>4I, @9FB84I ;47DG;>< < 47D97<DB64A<S 84A-
AOI, E6989A<S B ED98EF64I 8BEFGC4, 4 F4>:9 5<;A9E-CD46<?4I BJ9A>< < 
CD98EF46?9A<S <AHBD@4J<<. 

#D<EGFEF6<9 FD9I C9D9K<E?9AAOI 4EC9>FB6 @9F484AAOI CB8D4;G@9-
649F, KFB, A4CD<@9D, CD<>?48AO9 CB?P;B64F9?< < D4;D45BFK<>< E<EF9@O 
5G8GF <@9FP D4;?<KAB9 6<89A<9 F9IAB?B7<K9E><I 4EC9>FB6 FD4AEHBD@4-
J<< 84AAOI <; <EFBKA<>B6: CD<>?48AO9 CB?P;B64F9?< 2 E9@4AF<>G, EBEF46 
< C9D<B8<KABEFP CBCB?A9A<S ID4A<?<M4 84AAO@< <; <EFBKA<>4, D4;D4-
5BFK<>< 2 ER-8<47D4@@O, CD46<?4 FD4AEHBD@4J<< < <AF9DH9=E 8BEFGC4 
> 84AAO@ <EFBKA<>4.  

2.2.2. �070 <>45;59 

*9?PR EB;84A<S @B89?9= S6?SRFES BC<E4A<9 < BCF<@<;4J<S A9>BFB-
DB7B B5N9>F4 <?< CDBJ9EE4. �ECB?P;B64A<9 @B89?9= B59EC9K<649F CDB69-
89A<9 4A4?<;4 6 E<EF9@4I CB889D:>< CD<ASF<S D9L9A<=.  B89?<, 54;<DG-
SEP A4 @4F9@4F<K9E>B= <AF9DCD9F4J<< CDB5?9@O, CD< CB@BM< BCD989?9A-
AOI 4?7BD<F@B6 ECBEB5EF6GRF A4IB:89A<R <AHBD@4J<<, CB?9;AB= 8?S 
CD<ASF<S CD46<?PAOI D9L9A<=.  

�ECB?P;B64A<9 @B89?9= 6 EBEF469 <AHBD@4J<BAAOI E<EF9@ A4K4?BEP 
E CD<@9A9A<S EF4F<EF<K9E><I @9FB8B6 < @9FB8B6 H<A4AEB6B7B 4A4?<;4, >B-
FBDO9 D94?<;B6O64?<EP >B@4A84@< B5OKAOI 4?7BD<F@<K9E><I S;O>B6. 
#B;:9 5O?< EB;84AO EC9J<4?PAO9 S;O><, CB;6B?SRM<9 @B89?<DB64FP E<-
FG4J<< F<C4 "KFB 5G89F, 9E?< ?" <?< ">4> E89?4FP, KFB5O?". &4><9 S;O><, 
EB;84AAO9 EC9J<4?PAB 8?S CBEFDB9A<S @B89?9=, 84RF 6B;@B:ABEFP CB-
EFDB9A<S @B89?9= BCD989?9AAB7B F<C4, B59EC9K<64RM<I A4IB:89A<9 D9-
L9A<S CD< 7<5>B@ <;@9A9A<< C9D9@9AAOI.  
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%GM9EF6G9F @AB:9EF6B F<CB6 @B89?9= < ECBEB5B6 <I >?4EE<H<>4J<<, 
A4CD<@9D, CB J9?< <ECB?P;B64A<S, B5?4EF< 6B;@B:AOI CD<?B:9A<=, ECB-
EB5G BJ9A>< C9D9@9AAOI < F. C.  

#> F5;8 8A?>;L7>20=8O @B89?< CB8D4;89?SRFES: 
 >?B8<870F8>==K5, E6S;4AAO9 E A4IB:89A<9@ FBK9> @<A<@G@4 <?< 

@4>E<@G@4 A9>BFBDOI CB>4;4F9?9= (A4CD<@9D, GCD46?SRM<9 K4EFB IBFSF 
;A4FP, >4><9 <I 89=EF6<S 698GF > @4>E<@<;4J<< CD<5O?< <?< @<A<@<;4J<< 
;4FD4F),  

 >?8A0B5;L=K5, BC<EO64RM<9 CB6989A<9 A9>BFBDB= E<EF9@O < A9 
CD98A4;A4K9AAO9 8?S J9?9= GCD46?9A<S (BCF<@<;4J<<).  

#> A?>A>1C >F5=:8 @B89?< >?4EE<H<J<DGRFES: 
 45B5@<8=8ABA:85, <ECB?P;GRM<9 BJ9A>G C9D9@9AAOI B8A<@ K<E-

?B@ CD< >BA>D9FAOI ;A4K9A<SI <EIB8AOI 84AAOI,  
 AB>E0AB8G5A:85, BJ9A<64RM<9 C9D9@9AAO9 A9E>B?P><@< C4D4@9F-

D4@<, F4> >4> <EIB8AO9 84AAO9 ;484AO 69DBSFABEFAO@< I4D4>F9D<EF<-
>4@<.  

�9F9D@<A<EFE><9 @B89?< 5B?99 CBCG?SDAO, K9@ EFBI4EF<K9E><9, CB-
FB@G KFB BA< @9A99 8BDB7<9, <I ?97K9 EFDB<FP < <ECB?P;B64FP. � FB@G :9 
K4EFB E <I CB@BMPR CB?GK49FES 6CB?A9 8BEF4FBKA4S <AHBD@4J<S 8?S CD<-
ASF<S D9L9A<S.  

#> >1;0AB8 2>7<>6=KE ?@8;>65=89 @B89?< D4;5<64RFES: 
 A?5F80;878@>20==K5, CD98A4;A4K9AAO9 8?S <ECB?P;B64A<S FB?P>B 

B8AB= E<EF9@B=,  
 C=825@A0;L=K5 − 8?S <ECB?P;B64A<S A9E>B?P><@< E<EF9@4@<.  

%C9J<4?<;<DB64AAO9 @B89?< 5B?99 8BDB7<9, BA< B5OKAB CD<@9AS-
RFES 8?S BC<E4A<S GA<>4?PAOI E<EF9@ < B5?484RF 5B?PL9= FBKABEFPR.  

� E<EF9@4I CB889D:>< CD<ASF<S D9L9A<S 54;4 @B89?9= EBEFB<F <; 
EFD4F97<K9E><I, F4>F<K9E><I < BC9D4F<6AOI @B89?9=, 4 F4>:9 @4F9@4F<K9-
E><I @B89?9= 6 6<89 EB6B>GCABEF< @B89?PAOI 5?B>B6, @B8G?9= < CDBJ9-
8GD, <ECB?P;G9@OI >4> Q?9@9AFO 8?S <I CBEFDB9A<S.  

!B@0B538G5A:85 <>45;8 <ECB?P;GRFES A4 6OEL<I GDB6ASI GCD46?9-
A<S 8?S GEF4AB6?9A<S J9?9= BD74A<;4J<<, B5N9@B6 D9EGDEB6, A9B5IB8<@OI 
8?S <I 8BEF<:9A<S, 4 F4>:9 CB?<F<>< CD<B5D9F9A<S < <ECB?P;B64A<S QF<I 
D9EGDEB6. "A< @B7GF 5OFP F4>:9 CB?9;AO CD< 6O5BD9 64D<4AFB6 D4;@9M9-
A<S CD98CD<SF<=, CDB7AB;<DB64A<< CB?<F<>< >BA>GD9AFB6.          

 �?S EFD4F97<K9E><I @B89?9= I4D4>F9DAO: ;A4K<F9?PA4S L<DBF4 BI64F4, 
@AB:9EF6B C9D9@9AAOI, CD98EF46?9A<9 84AAOI 6 E:4FB= 47D97<DB64AAB= 
HBD@9. +4EFB QF< 84AAO9 54;<DGRFES A4 6A9LA<I <EFBKA<>4I < @B7GF 
<@9FP EG5N9>F<6AO= I4D4>F9D. �BD<;BAF C?4A<DB64A<S 6 EFD4F97<K9E><I 
@B89?SI, >4> CD46<?B, <;@9DS9FES 6 7B84I. 1F< @B89?< B5OKAB 
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89F9D@<A<EFE><9, BC<E4F9?PAO9, EC9J<4?<;<DB64AAO9 8?S <ECB?P;B64A<S 
A4 B8AB= BCD989?9AAB= H<D@9.   

"0:B8G5A:85 <>45;8 CD<@9ASRFES GCD46?SRM<@< ED98A97B GDB6AS 
8?S D4ECD989?9A<S < >BAFDB?S <ECB?P;B64A<S <@9RM<IES D9EGDEB6. %D98< 
6B;@B:AOI EH9D <I <ECB?P;B64A<S E?98G9F G>4;4FP: H<A4AEB6B9 C?4A<DB-
64A<9, C?4A<DB64A<9 FD95B64A<= > D45BFA<>4@, C?4A<DB64A<9 G69?<K9A<S 
CDB84:, CBEFDB9A<9 EI9@ >B@CBAB6>< CD98CD<SF<=. 1F< @B89?< CD<@9-
A<@O B5OKAB ?<LP > BF89?PAO@ K4EFS@ H<D@O (A4CD<@9D, > E<EF9@9 CDB-
<;6B8EF64 < E5OF4) < @B7GF F4>:9 6>?RK4FP 6 E95S 47D97<DB64AAO9 CB>4;4-
F9?<. �D9@9AAB= 7BD<;BAF, BI64FO649@O= F4>F<K9E><@< @B89?S@<, 4 BF 
B8AB7B @9ESJ4 8B 86GI ?9F. �89EP F4>:9 @B7GF CBFD95B64FPES 84AAO9 <; 
6A9LA<I <EFBKA<>B6, AB BEAB6AB9 6A<@4A<9 CD< D94?<;4J<< 84AAOI @B-
89?9= 8B?:AB 5OFP G89?9AB 6AGFD9AA<@ 84AAO@ H<D@O. "5OKAB F4>F<K9-
E><9 @B89?< D94?<;GRFES >4> 89F9D@<A<EFE><9, BCF<@<;4J<BAAO9 < GA<-
69DE4?PAO9.  

�?5@0B82=K5 <>45;8 <ECB?P;GRFES A4 A<;L<I GDB6ASI GCD46?9A<S 
8?S CB889D:>< CD<ASF<S BC9D4F<6AOI D9L9A<= E 7BD<;BAFB@, <;@9DS9-
@O@ 8AS@< < A989?S@<. �B;@B:AO9 CD<@9A9A<S QF<I @B89?9= 6>?RK4RF 
6 E95S 6989A<9 895<FBDE><I EK9FB6 < >D98<FAOI D4EK9FB6, >4?9A84DAB9 
CDB<;6B8EF69AAB9 C?4A<DB64A<9, GCD46?9A<9 ;4C4E4@< < F.8. "C9D4F<6AO9 
@B89?< B5OKAB <ECB?P;GRF 8?S D4EK9FB6 6AGFD<H<D@9AAO9 84AAO9. "A<, 
>4> CD46<?B, 89F9D@<A<EFE><9, BCF<@<;4J<BAAO9 < GA<69DE4?PAO9 (F.9. 
@B7GF 5OFP <ECB?P;B64AO 6 D4;?<KAOI BD74A<;4J<SI).  

�0B5<0B8G5A:85 <>45;8 EBEFBSF <; EB6B>GCABEF< @B89?PAOI 5?B>B6, 
@B8G?9= < CDBJ98GD, D94?<;GRM<I @4F9@4F<K9E><9 @9FB8O. %R84 @B7GF 
6IB8<FP CDBJ98GDO ?<A9=AB7B CDB7D4@@<DB64A<S, EF4F<EF<K9E>B7B 4A4-
?<;4 6D9@9AAOI DS8B6, D97D9EE<BAAB7B 4A4?<;4 < F.C. 2 BF CDBEF9=L<I CDB-
J98GD 8B E?B:AOI C4>9FB6 CD<>?48AOI CDB7D4@@.  B89?PAO9 5?B><, @B-
8G?< < CDBJ98GDO @B7GF <ECB?P;B64FPES >4> CBB8<ABK>9, F4> < >B@C?9>EAB 
8?S CBEFDB9A<S < CB889D:4A<S @B89?9=.  

%<EF9@4 GCD46?9A<S 54;B= @B89?9= 8B?:A4 B5?484FP E?98GRM<@< 
6B;@B:ABEFS@<: EB;8464FP AB6O9 @B89?< <?< <;@9ASFP EGM9EF6GRM<9, 
CB889D:<64FP < B5AB6?SFP C4D4@9FDO @B89?9=, @4A<CG?<DB64FP @B89-
?S@<.  
%8AB5<0 C?@02;5=8O 8=B5@D59A>< 

 1HH9>F<6ABEFP < 7<5>BEFP <AHBD@4J<BAAB= F9IAB?B7<< 6B @AB7B@ 
;46<ESF BF I4D4>F9D<EF<> <AF9DH9=E4 E<EF9@O CB889D:>< CD<ASF<S D9L9-
A<=. �AF9DH9=E BCD989?S9F: S;O> CB?P;B64F9?S; S;O> EBB5M9A<= >B@CPR-
F9D4, BD74A<;GRM<= 8<4?B7 A4 Q>D4A9 8<EC?9S; ;A4A<S CB?P;B64F9?S.  

/7K: ?>;L7>20B5;O − QFB F9 89=EF6<S, >BFBDO9 CB?P;B64F9?P CDB<;6B-
8<F 6 BFABL9A<< E<EF9@O CGF9@ <ECB?P;B64A<S 6B;@B:ABEF9= 
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>?46<4FGDO; Q?9>FDBAAOI >4D4A84L9=, C<LGM<I A4 Q>D4A9; 8:B=EF<>4; 
"@OL<"; >B@4A8, CB84649@OI 7B?BEB@, < F.C. !4<5B?99 CDBEFB= HBD@B= 
S;O>4 CB?P;B64F9?S S6?S9FES EB;84A<9 HBD@ 6IB8AOI < 6OIB8AOI 8B>G-
@9AFB6. #B?GK<6 6IB8AGR HBD@G (8B>G@9AF), CB?P;B64F9?P ;4CB?AS9F 97B 
A9B5IB8<@O@< 84AAO@< < 66B8<F 6 >B@CPRF9D. %<EF9@4 CB889D:>< CD<-
ASF<S D9L9A<= CDB<;6B8<F A9B5IB8<@O= 4A4?<; < 6O849F D9;G?PF4FO 6 
6<89 6OIB8AB7B 8B>G@9AF4 GEF4AB6?9AAB= HBD@O.  

�A4K<F9?PAB 6B;DBE?4 ;4 CBE?98A99 6D9@S CBCG?SDABEFP 6<;G4?PAB7B 
<AF9DH9=E4. % CB@BMPR @4A<CG?SFBD4 "@OLP" CB?P;B64F9?P 6O5<D49F 
CD98EF46?9AAO9 9@G A4 Q>D4A9 6 HBD@9 >4DF<AB> B5N9>FO < >B@4A8O, D94-
?<;GS F4><@ B5D4;B@ E6B< 89=EF6<S.  

'CD46?9A<9 >B@CPRF9DB@ CD< CB@BM< K9?B69K9E>B7B 7B?BE4 − E4@4S 
CDBEF4S < CBQFB@G E4@4S 9EF9EF69AA4S HBD@4 S;O>4 CB?P;B64F9?S. "A4 9M9 
A98BEF4FBKAB D4;D45BF4A4: EGM9EF6GRM<9 D4;D45BF>< FD95GRF BF CB?P;B-
64F9?S E9DP9;AOI B7D4A<K9A<=: BCD989?9AAB7B A45BD4 E?B6 < 6OD4:9A<=; 
EC9J<4?PAB= A48EFDB=><, GK<FO64RM9= BEB59AABEF< 7B?BE4 CB?P;B64F9?S; 
GCD46?9A<S 6 6<89 8<E>D9FAOI >B@4A8, 4 A9 6 6<89 B5OKAB= 7?48>B= D9K<. 
&9IAB?B7<S QFB7B CB8IB84 <AF9AE<6AB EB69DL9AEF6G9FES, < 6 5?<:4=L9@ 
5G8GM9@ @B:AB B:<84FP CBS6?9A<S E<EF9@ CB889D:>< CD<ASF<S D9L9A<=, 
<ECB?P;GRM<I D9K96B= 66B8 <AHBD@4J<<.  

/7K: A>>1I5=89 − QFB FB, KFB CB?P;B64F9?P 6<8<F A4 Q>D4A9 8<EC?9S 
(E<@6B?O, 7D4H<>4, J69F), 84AAO9, CB?GK9AAO9 A4 CD<AF9D9, ;6G>B6O9 6O-
IB8AO9 E<7A4?O < F.C. �4:AO@ <;@9D<F9?9@ QHH9>F<6ABEF< <ECB?P;G9-
@B7B <AF9DH9=E4 S6?S9FES 6O5D4AA4S HBD@4 8<4?B74 @9:8G CB?P;B64F9?9@ 
< E<EF9@B=. � A4EFBSM99 6D9@S A4<5B?99 D4ECDBEFD4A9AO E?98GRM<9 
HBD@O 8<4?B74: ;4CDBEAB-BF69FAO= D9:<@, >B@4A8AO= D9:<@, D9:<@ 
@9AR, D9:<@ ;4CB?A9A<S CDBCGE>B6 6 6OD4:9A<SI, CD98?4749@OI >B@CP-
RF9DB@.  

�4:84S HBD@4 6 ;46<E<@BEF< BF F<C4 ;484K<, BEB59AABEF9= CB?P;B64-
F9?S < CD<A<@49@B7B D9L9A<S @B:9F <@9FP E6B< 8BEFB<AEF64 < A98B-
EF4F><.  

�B?7B9 6D9@S 98<AEF69AAB= D94?<;4J<9= S;O>4 EBB5M9A<= 5O? BFC9-
K4F4AAO= <?< 6O6989AAO= A4 Q>D4A 8<EC?9S >BG5B <?< A>>1I5=85. &9C9DP 
CBS6<?4EP AB64S 6B;@B:ABEFP CD98EF46?9A<S 6OIB8AOI 84AAOI 2 <0H8=-
=0O 3@0D8:0. "A4 849F 6B;@B:ABEFP EB;8464FP A4 Q>D4A9 < 5G@479 J69FAO9 
7D4H<K9E><9 <;B5D4:9A<S 6 FD9I@9DAB@ 6<89, ;A4K<F9?PAB CB6OL4FP 
A47?S8ABEFP < <AF9DCD9F<DG9@BEFP 6OIB8AOI 84AAOI. 

�4 CBE?98A<9 A9E>B?P>B ?9F EF4?4 L<DB>B CD<@9ASFPES <C;LB8?;8:0-
F8O (0=8<0F8O).  G?PF<C?<>4J<S B>4;O649FES BEB59AAB QHH9>F<6AB= 8?S 
<AF9DCD9F4J<< 6OIB8AOI 84AAOI E<EF9@ CB889D:>< CD<ASF<S D9L9A<=, 
E6S;4AAOI E @B89?<DB64A<9@ H<;<K9E><I E<EF9@ < B5N9>FB6.  
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� 5?<:4=L<9 7B8O E?98G9F B:<84FP <ECB?P;B64A<S 6 >4K9EF69 S;O>4 
EBB5M9A<= K9?B69K9E>B7B 7B?BE4.  

�=0=8O ?>;L7>20B5;O — QFB FB, KFB CB?P;B64F9?P 8B?:9A ;A4FP, D45B-
F4S E E<EF9@B=. � A<@ BFABESFES A9 FB?P>B C?4A 89=EF6<=, A4IB8SM<=ES 6 
7B?B69 G CB?P;B64F9?S, AB < GK95A<><, <AEFDG>J<<, ECD46BKAO9 84AAO9, 
6O84649@O9 >B@CPRF9DB@.  

%B69DL9AEF6B64A<9 <AF9DH9=E4 �##$  BCD989?S9FES GEC9I4@< 6 D4;-
6<F<< >4:8B7B <; FD9I G>4;4AAOI >B@CBA9AFB6. �AF9DH9=E 8B?:9A B5?4-
84FP E?98GRM<@< 6B;@B:ABEFS@<:  

• @4A<CG?<DB64FP D4;?<KAO@< HBD@4@< 8<4?B74, <;@9ASS <I 6 CDB-
J9EE9 CD<ASF<S D9L9A<S CB 6O5BDG CB?P;B64F9?S;  

•  C9D98464FP 84AAO9 E<EF9@9 D4;?<KAO@< ECBEB54@<;  
• CB?GK4FP 84AAO9 BF D4;?<KAOI GEFDB=EF6 E<EF9@O 6 D4;?<KAB@ HBD-

@4F9;  
• 7<5>B CB889D:<64FP (B>4;O64FP CB@BMP CB ;4CDBEG, CB8E>4;O64FP) 

;A4A<S CB?P;B64F9?S.  
 

���"$�&"$!�/ $��"&� № 2 

"�%%���"��!�� �$�&�$��� % %"����!�/ �" 

1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D45BFO E >D<F9D<S@< E EB:4?9A<S@< 8?S CD<ASF<S D9L9A<= 6 GE?B6<SI 
A9BCD989?9AABEF<. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1. �@8B5@88 A A>60;5=8O<8 4;O ?@8=OB8O @5H5=89 

2 CA;>28OE =5>?@545;5==>AB8 
 

2.1.1. �@8B5@89 %M28460 (8;8 :@8B5@89 <8=8<0:A=KE A>60;5=89) 

�D<F9D<= %Q6<8:4 BCD989?S9FES 6OD4:9A<9@  

 )).max(max(min ijij
iji

S aaK −=  (1) 

�?S CBA<@4A<S QFB7B >D<F9D<S 69?<K<AO 
ijij

i
ij aad −= max

 @B:AB FD4>-
FB64FP >4> 8BCB?A<F9?PAO9 6O<7DOL< (<?< >4> EB:4?9A<S, KFB GCGM9AO 
6O<7DOL<). 1F< 6O<7DOL< 5O?< 5O CB?GK9AO, 9E?< 5O CD< EBEFBSA<< 
6A9LA9= ED98O yj 6@9EFB 4?PF9DA4F<6 xi ( ni  ,1= ) 5O?4 6O5D4A4 
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4?PF9DA4F<64 xk (k  i), 8?S >BFBDB= ECD4698?<6B 6OD4:9A<9 
. ,1  ,max niaa ij

i
kj ==

 �9?<K<AO ijij
i

ij aad −= max
 @B:AB FD4>FB64FP < >4> 

LFD4HO, A4 >BFBDO9 A4>4;O649FES �#$, 6O5<D4RM99 A9BCF<@4?PAO9 D9-

L9A<S. (4>F<K9E>< <EIB8A4S @4FD<J4 6O<7DOL9= ija
 EBBFABL9A<9@ 

ijij
i

ij aad −= max
 CD9B5D4;G9FES 6 @4FD<JG ijd

 6B;@B:AOI 8BCB?A<F9?P-
AOI 6O<7DOL9= <?< @4FD<JG EB:4?9A<=, <?< @4FD<JG LFD4HB6 ;4 A9CD4-
6<?PAO9 D9L9A<S. #D< CD<ASF<< D9L9A<= 6 GE?B6<SI A9BCD989?9AABEF< < 
CD98CB?B:9A<<, KFB ED984 6D4:895A4, >4:84S 4?PF9DA4F<64 E CB@BMPR EB-

BFABL9A<S 
)max(maxmax ijij

ij
ij

j
aad −=

 I4D4>F9D<;G9FES 6B;@B:AO@ @4>E<-
@4?PAO@ LFD4HB@ <?< EB:4?9A<9@. �4F9@ E CB@BMPR BC9D4J<< @<A<-
@G@4 6O5<D49FES 4?PF9DA4F<64, @<A<@<;<DGRM4S A974F<6AO9 CBE?98-
EF6<S CD< ?R5OI 6B;@B:AOI EBEFBSA<SI 6A9LA9= ED98O. 

#D<@9D 1. #GEFP 6 CDBJ9EE9 Q>EC?G4F4J<< 1�  B5A4DG:<?<EP E5B<. 
!9B5IB8<@B CD<ASFP D9L9A<9 B 84?PA9=L9@ HGA>J<BA<DB64A<< 1� . 
�B;@B:AO E?98GRM<9 64D<4AFO D9L9A<=: 

I1 3 CB?A4S CDB69D>4 1� ; 
I2 3 @<A<@4?PA4S CDB69D>4; 
I3 3 BF>4; BF CDB69D><. 
#D< QFB@ 1�  @B:9F A4IB8<FPES 6 E?98GRM<I EBEFBSA<SI: 
G1 3 A9<ECD46ABEF9= A9F, E5B< 5O?< E?GK4=AO; 
G2 3 <@9RFES A9;A4K<F9?PAO9 A9<ECD46ABEF<, >BFBDO9 B>4:GF A9EG-

M9EF69AAB9 6?<SA<9 A4 84?PA9=LGR Q>EC?G4F4J<R 1� ; 
G3 3 <@9RFES E9DP9;AO9 A9<ECD46ABEF<, >BFBDO9 <E>4;SF D9;G?PF4FO 

EK9F4 < CD<698GF > 6OIB8G <; EFDBS 8DG7<I 5?B>B6. 
$9;G?PF4FO CBF9DP 6 BFABE<F9?PAOI 98<A<J4I BF BEF4AB6>< 1�  CD<-

6989AO 6 F45?. 1. "A< 6>?RK4RF ;4FD4FO A4 CDB69D>G < GEFD4A9A<9 A9<E-
CD46ABEF9=, 4 F4>:9 ;4FD4FO, E6S;4AAO9 E CBF9DS@< @4L<AAB7B 6D9@9A< 
<;-;4 BEF4AB6>< @4L<AO. 

&45?<J4 1 

 y1 y2 C3 ij
j

a min  К@@ 

x1 320 322 340 340 340 

x2 312 323 343 343  

x3 0 324 355 355  

�ECB?P;GS EBBFABL9A<9 ijij
i

ij aad −= max , 3  ,1, =ji , 789 aij 3 Q?9@9AFO 

<EIB8AB= @4FD<JO (F45?. 1), A9FDG8AB BCD989?<FP Q?9@9AFO @4FD<JO dij 
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@4FD<JO EB:4?9A<= (F45?. 2), 4 ;4F9@ < ;A4K9A<9 >D<F9D<S %Q6<8:4, >BFBDO= 
6O89?S9F 6FBDGR 4?PF9DA4F<6G 6 >4K9EF69 ?GKL9=. 

&45?<J4 2 

 y1 y2 C3 ij
j

dmax  КS 

x1 20 0 0 20  

x2 12 1 3 12 12 

x3 0 2 15 15  

 

�O5BD 4?PF9DA4F<6O x2  CD< BFEGFEF6<< A9<ECD46ABEF9= 1�  (F. 9. CD< 
EBEFBSA<< ED98O y1) CD<6B8<F > CBF9DS@ 6 12 98<A<J CB ED46A9A<R E 4?PF9D-
A4F<6B= I3. �E?< :9 8BCB?A<F9?PAO9 CBF9D< 5G8GF BCD989?SFPES CD< G2 <?< 
G3, FB CD< 6O5BD9 4?PF9DA4F<6O x2  CB ED46A9A<R E 4?PF9DA4F<6B= x1 BA< 5G8GF 
EBEF46?SFP EBBF69FEF69AAB B8AG < FD< 98<A<JO, 4 B5M<9 CBF9D< CD< QFB@ EB-
EF46SF EBBF69FEF69AAB 23 < 43 98<A<JO. 

&4><@ B5D4;B@, 9E?< @4>E<@4?PAO= Q?9@9AF EFB?5J4 @4FD<JO ija
 A9 D4-

69A AG?R, FB >D<F9D<= %Q6<8:4 @<A<@<;<DG9F 8BCB?A<F9?PAO9 CBF9D<, A9 
GK<FO64S B5M<= GDB69AP CBF9DP. �E?< 6B 6E9I EFB?5J4I <EIB8AB= @4FD<JO 
@4>E<@4?PAO9 CBF9D< D46AO AG?R, FB 6O5BD ?GKL9= 4?PF9DA4F<6O E CB@BMPR 
>D<F9D<S %Q6<8:4 5B?99 <?< @9A99 B5N9>F<69A. !B 9E?< GDB69AP B5M<I CBF9DP 

69?<>, >4> 6B 6FBDB@ < FD9FP9@ EFB?5J4I @4FD<JO ija , 789 6B 6FBDB@ EFB?5J9 
54;B6O= GDB69AP CBF9DP 6 22 D4;4 5B?PL9 8BCB?A<F9?PAOI CBF9DP CD< 6O5BD9 
4?PF9DA4F<6O x2, FB CD<@9A9A<9 >D<F9D<S %Q6<8:4 @B:9F CD<6B8<FP > D9L9-
A<S@, CDBF<6BD9K4M<@ ";8D46B@G E@OE?G". � D4EE@4FD<649@B@ CD<@9D9 (E@. 
F45?. 1) CD< 6O5BD9 4?PF9DA4F<6O x2 @4>E<@4?PAO9 CBF9D< @B7GF EBEF46<FP 43 
98<A<JO, 6 FB 6D9@S >4> ?GKL4S 4?PF9DA4F<64 x1 CB @4>E<@<AAB@G >D<F9D<R 
CD<6B8<F > @4>E<@4?PAO@ CBF9DS@ FB?P>B 6 40 98<A<J. 

#D46<?B 6O5BD4 ?GKL9= 4?PF9DA4F<6O 6 EBBF69FEF6<< E >D<F9D<9@ %Q6<-
8:4 @B:AB <AF9DCD9F<DB64FP E?98GRM<@ B5D4;B@. %FDB<FES AB64S @4FD<J4 3 

@4FD<J4 EB:4?9A<= ijdD = . 1?9@9AFO ) ,1; ,1(  mjnidij ==
 @4FD<JO EB:4?9-

A<= CB?GK4RF >4> D4;ABEF< 
ijij

i
ij aad −= max

 @9:8G @4>E<@4?PAO@ Q?9@9AFB@ 

j-7B EFB?5J4 <EIB8AB= @4FD<JO ija
 < Q?9@9AFB@ ija .  4FD<J4 EB:4?9A<= 8B-

CB?AS9FES 9M9 B8A<@ EFB?5JB@ )1( +mid
, >4:8O= Q?9@9AF >BFBDB7B S6?S9FES 

@4>E<@4?PAO@ Q?9@9AFB@ EBBF69FEF6GRM9= EFDB>< @4FD<JO EB:4?9A<=. �O-
5<D49FES F4 4?PF9DA4F<64 ix , >BFBDB= EBBF69FEF6G9F @<A<@4?PAO= Q?9@9AF 8B-
CB?A<F9?PAB7B EFB?5J4 @4FD<JO EB:4?9A<=. 
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2.1.2. !59B@0;L=K9 :@8B5@89 =0 A>60;5=8OE 

� >D<F9D<< %Q6<8:4 6 A9S6AB= HBD@9 CD98CB?4749FES, KFB ED984 6D4:-
895A4 > �#$. "8A4>B ED984 @B:9F 5OFP A9 FB?P>B 6D4:895AB=, AB < 5?47B-
E>?BAAB= <?< A9=FD4?PAB= > �#$. � E?GK49 A9=FD4?PAB= ED98O <@99@ >D<F9-
D<= >BFBDO= S6?S9FES 4A4?B7B@ A9=FD4?PAB7B >D<F9D<S 8?S @4FD<JO 6O<7DO-
L9=.  

 

õ
=

−=
m

j
ijij

i
aa

m
K

1
AE )max(

1
min ,    (2) 

 

2.1.3. �@8B5@89 AC1J5:B82=>-A@54=8E A>60;5=89 

�D<F9D<= %Q6<8:4, @<A<@<;<DGS EB:4?9A<S <?< 8BCB?A<F9?PAO9 CB-
F9D<, A9 GK<FO649F 45EB?RFAGR 69?<K<AG Q?9@9AFB6 <EIB8AB= @4FD<JO D9L9-

A<= ija , 4 QFB @B:9F CD<6B8<FP > BCF<@4?PABEF< 6 EB:4?9A<SI < 5B?PL<@ 
B5M<@ CBF9DS@. � E6S;< E QF<@ 5O? CD98?B:9A >D<F9D<= KEEE EG5N9>F<6AB-

ED98A<I EB:4?9A<=, >BFBDO=, 6 >4>B=-FB @9D9, GEFD4A<? A98BEF4FB> >D<F9D<S 

%Q6<8:4 ;4 EK9F GK9F4 69?<K<A EG@@ Q?9@9AFB6 6 EFB?5J4I @4FD<JO ija : 

 ,)max(min
1

EEE jijij
i

m

ji
paaK −= õ

=
 (3) 

789 pj 3 EG5N9>F<6A4S 69DBSFABEFP EBEFBSA<S 6A9LA9= ED98O yj. #D<A<-

@49FES D46AB= BFABL9A<R EG@@O Q?9@9AFB6 j-7B EFB?5J4 @4FD<JO ija , > 

EG@@9 6E9I Q?9@9AFB6 @4FD<JO ija
: 

 ÷
÷
ø

ö
÷
÷
ø

ö
÷÷
ø

ö
÷÷
ø

ö
= õõõ

= ==

m

j

n

i
ij

n

i
ijj aap

1 11

/ , mj   ,1= . (4) 

#D<@9D 2. �O59D9@ E CB@BMPR >D<F9D<S EG5N9>F<6AB-ED98A<I EB:4?9-
A<= ?GKLGR 4?PF9DA4F<6G 8?S 84AAOI CD<@9D4 1. �?S QFB7B 6A4K4?9 D4EEK<-

F49@ EG5N9>F<6AO9 69DBSFABEF< jp  CB HBD@G?9 (4), 4 ;4F9@ E CB@BMPR 6OD4-
:9A<S (3) BCD989?<@ ?GKLGR 4?PF9DA4F<6G. $9;G?PF4FO D4EK9FB6 CD<6989AO 6 
F45?. 3. 

&45?<J4 3 

 y1 y2 C3 KEEE 
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@1 = 0,134 @2 = 0,289 @3 = 0,577 õ
=

3

1j
jij pd  

x1 20 0 0 2,680 2,680 

x2 12 1 3 3,628  

x3 0 2 15 9,233  

&4><@ B5D4;B@, GKёF 69?<K<A Q?9@9AFB6 ija  <EIB8AB= @4FD<JO 6 EG5N9>-
F<6AOI 69DBSFABEFSI >D<F9D<S KEEE CD<6B8<F > 6O5BDG <AB= 4?PF9DA4F<6O, 
K9@ >D<F9D<= %Q6<8:4. 

2.1.4. �@8B5@89 )><5=N:0 

� >D<F9D<< )B@9AR>4, >4> < 6 >D<F9D<< EG5N9>F<6AB-ED98A<I EB:4?9-
A<=, B5N9>F<6AO9 69DBSFABEF< B CBS6?9A<SI EBEFBSA<= 6A9LA9= ED98O BFEGF-
EF6GRF. �?S GK9F4 6?<SA<S CBS6?9A<S FB7B <?< <AB7B EBEFBSA<S ED98O 66B8SFES 
EG5N9>F<6AO9 69DBSFABEF< E CB@BMPR @4FD<JO EB:4?9A<= 

 ÷
÷
ø

ö
÷
÷
ø

ö
−÷÷

ø

ö
÷÷
ø

ö
−= õõõ

= ==

m

j

n

i
ijij

i

n

i
ijij

i
j aaaap

1 11

)max(/)max( , mj   ,1= . (5) 

%4@ >D<F9D<= )B@9AR>4 <@99F 6<8 

 .max
1

) j

m

j
ij

i
paK õ

=
=  (6) 

&4><@ B5D4;B@, >D<F9D<= )B@9AR>4, >4> < >D<F9D<= EG5N9>F<6AB-ED98-
A<I EB:4?9A<=, 6 E6B9@ 6OD4:9A<< <ECB?P;G9F < Q?9@9AFO @4FD<JO D9L9A<= 

ija , < Q?9@9AFO @4FD<JO EB:4?9A<= ijd
. 

 

3. �!�����'��0!/� ����!�/ 

 

1. �?S ;484AAB7B 64D<4AF4 HGA>J<< D94?<;4J<<, <ECB?P;GS Excel, BCD9-
89?<F9 ?GKL<9 4?PF9DA4F<6O E CB@BMPR >D<F9D<96 (1) − (3), (6). 

2. #D98?B:<F9 < B5BEAG=F9 E6B= GA<>4?PAO= >D<F9D<= E EB:4?9A<S@< 
EFG89AFK

 8?S CD<ASF<S D9L9A<= 6 GE?B6<SI A9BCD989?9AABEF<. 

3. #DB89@BAEFD<DG=F9 D45BFBECBEB5ABEFP �4L97B >D<F9D<S A4 ;484AAB= 
< CD98?B:9AAB= �4@< HGA>J<SI D94?<;4J<<. 
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4. �EE?98G=F9 J9?9EBB5D4;ABEFP CD<@9A9A<S >D<F9D<96 ,SK  ,AEK  ,EEcK  

,)K  ,@@K  ,4<K , AK  EFG89AFK
 6 GE?B6<SI A9BCD989?9AABEF< 8?S @4FD<JO 6O<7-

DOL9= CGF9@ 10->D4FAB7B E?GK4=AB7B 6O5BD4 EBEFBSA<= 6A9LA9= ED98O < D4E-
K9F4 ED98A97B 6O<7DOL4 CD< ?R5OI 86GI A9D46AB@9DAOI ;4>BA4I D4ECD989?9-
A<S 69DBSFABEF9= CBS6?9A<S EBEFBSA<= 6A9LA9= ED98O. 'CBDS8BK<F9 >D<F9D<< 
CB 69?<K<A9 ED98A97B 6O<7DOL4 8?S >4:8B7B <; D4ECD989?9A<=. 

5. �EE?98G=F9 J9?9EBB5D4;ABEFP CD<@9A9A<S >D<F9D<96 ,SK  ,AEK  ,EEcK  

,)K  ,@@K  ,4<K , AK  EFG89AFK
 6 GE?B6<SI, >B784 6E9 EBEFBSA<S 6A9LA9= ED98O 

CBS6?SRFES E B8<A4>B6B= 69DBSFABEFPR. 'CBDS8BK<F9 G>4;4AAO9 >D<F9D<< CB 
69?<K<A9 ED98A97B 6O<7DOL4 CD< N->D4FAB@ E?GK4=AB@ 6O5BD9 EBEFBSA<= 
6A9LA9= ED98O. �EE?98G=F9 6?<SA<9 69?<K<AO N  A4 GCBDS8BK9A<9 >D<F9D<96. 

6. "HBD@<F9 BFK9F CB ?45BD4FBDAB= D45BF9. 
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3. "�-�/ %)� � #$�!/&�/ $�,�!�� 

 "5M4S EI9@4 CDBJ9EE4 CD<ASF<S D9L9A<S 6>?RK49F E?98GRM<9 
QF4CO: 

3.1. #@5420@8B5;L=K9 0=0;87 ?@>1;5<K 

!4 QFB@ QF4C9 BCD989?SRFES: 
✓ 7?46AO9 J9?<; 
✓ GDB6A< D4EE@BFD9A<S, Q?9@9AFO < EFDG>FGD4 CDBJ9EE4; 
✓ CB8E<EF9@O < <ECB?P;G9@O9 <@< BEAB6AO9 D9EGDEO, >D<F9D<< >4-

K9EF64 HGA>J<BA<DB64A<S CB8E<EF9@; 
✓ BEAB6AO9 CDBF<6BD9K<S, G;><9 @9EF4 < B7D4A<K9A<S. 
"EAB6A4S ;484K4 QFB7B QF4C4 ;4>?RK49FES 6 BCD989?9A<< J9?9=, >BFB-

DOI A9B5IB8<@B 8BEF<KP 6 CDBJ9EE9 GCD46?9A<S. !9CBED98EF69AAB9 GK4-
EF<9 6 CDBJ9EE9 HBD@<DB64A<S QF<I J9?9= 8B?:9A CD<A<@4FP DG>B6B8<-
F9?P.  

*9?< 8B?:AO 5OFP >BA>D9FAO@< < 6OD4:4FPES <;@9D<@O@< ;A4K9A<-
S@<, F9@ E4@O@ ;484RFES CB>4;4F9?<, >BFBDO9 5G8GF 6CBE?98EF6<< <ECB?P-
;B64FPES 8?S 6O5BD4 64D<4AF4 GCD46?9AK9E>B7B D9L9A<S < >BAFDB?S D94?<-
;4J<< GCD46?SRM<I 6B;89=EF6<=.  

#B8 6B;89=EF6<9@ 6AGFD9AA<I <?< 6A9LA<I H4>FBDB6 <?< CD< CB?G-
K9A<< 8BCB?A<F9?PAB= <AHBD@4J<< J9?< @B7GF <;@9ASFPES 6B 6D9@9A<. 
&4><@ B5D4;B@, CD< HBD@G?<DB6>9 J9?9= GCD46?9A<S 64:AB GK<FO64FP >4> 
H4>FBDO 6;4<@B89=EF6<S (6AGFD9AA<9 < 6A9LA<9), F4> < 6D9@9AAB= 4EC9>F.  

�?S FB7B, KFB5O BCD989?<FP GDB6A< D4EE@BFD9A<S, Q?9@9AFO < EFDG>-
FGDG CDBJ9EE4 @B:9F 5OFP <ECB?P;B64A, 6 K4EFABEF<, CB8IB8, CD98GE@4F-
D<64RM<= 89>B@CB;<J<R 7?46AB= J9?< 8B FB7B GDB6AS 89F4?<;4J<<, >B784 
8?S A<:A97B GDB6AS <9D4DI<< J9?9= @B:AB EHBD@G?<DB64FP >D<F9D<<, 
CB;6B?SRM<9 489>64FAB BC<E4FP EF9C9AP 8BEF<:9A<S J9?9= CD< CD<ASF<< 
FB= <?< <AB= 4?PF9DA4F<6O ($<E. 3).  

!4CD<@9D, 7?46A4S J9?P H<D@O 2 6O5BD 64D<4AF4 6A98D9A<S �##$  E 
J9?PR CB6OL9A<S D9AF459?PABEF< H<D@O.  
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                                                $<E.3. �9>B@CB;<J<S J9?9= 

�D<F9D<S@< BJ9A>< 64D<4AFB6 @B7GF 6OEFGC4FP, A4CD<@9D, ;4FD4FO A4 
6A98D9A<9, ECBEB5ABEFP CB889D:<64FP D9L9A<S, 6B;@B:ABEFP 484CF4J<< > 
8DG7<@ 6<84@ 89SF9?PABEF< H<D@O, 6B;@B:ABEFP ;4M<FO <AHBD@4J<<, 
6D9@S D94>J<< A4 ;4CDBE, A489:ABEFP B5BDG8B64A<S < CD.  !45BDO ;A4K9-
A<= QF<I >D<F9D<96 <ECB?P;GRFES 8?S BC<E4A<S <EIB8B6 4?PF9DA4F<6AOI 
64D<4AFB6 D9L9A<= (6 84?PA9=L9@, «4?PF9DA4F<6»). �?S D9L9A<S F4><I 
E?B:AOI CDB5?9@ E?98G9F CD<6?9>4FP @AB7<I EC9J<4?<EFB6 6 D4;AOI B5-
?4EFSI ;A4A<=, KFB CD< <ECB?P;B64A<< F4>B7B CB8IB84 69EP@4 ;4FDG8A<-
F9?PAB.  

*9?< GCD46?9A<S 8B?:AO GK<FO64FP 6ER A4>BC?9AAGR B5N9>F<6AGR 
< EG5N9>F<6AGR <AHBD@4J<R, 4 F4>:9 EB7?4EB6O64FPES E <@9RM<@<ES 
6B;@B:ABEFS@< < D9EGDE4@<. � >4K9EF69 F9IAB?B7<= A4 QFB@ QF4C9 @B7GF 
<ECB?P;B64FPES @9FB8<>< SWOT-4A4?<;4 (strengths and weaknesses, 

opportunities and threats 2 8BEFB<AEF64 < A98BEF4F><, 6B;@B:ABEF< < 
G7DB;O), E97@9AFAB7B 4A4?<;4 < F. 8.  

� E?GK49 9E?< CBEF46?9AAO9 J9?< A9 EB7?4EGRFES E <@9RM<@<ES D9-
EGDE4@< < 6B;@B:ABEFS@<, BA< @B7GF B>4;4FPES A98BEF<:<@O@<. 1FB @B-
:9F 6OS6<FPES A4 CBE?98GRM<I QF4C4I CDBJ9EE4 CB889D:>< CD<ASF<S D9-
L9A<S, KFB CD<6989F > 6B;6D4FG A4 C9D6O= QF4C < GFBKA9A<R < >BDD9>F<-
DB6>9 D4A99 CBEF46?9AAOI J9?9= < CB>4;4F9?9=.  

3.2. #>AB0=>2:0 7040G8  
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  #BEF4AB6>4 >BA>D9FAB= ;484K< CD<ASF<S D9L9A<= (�#$) 6>?RK49F: 
✓ HBD@G?<DB6>G ;484K<; 
✓ BCD989?9A<9 F<C4 ;484K<; 
✓ 6O5BD @9FB84 D9L9A<S �#$; 
✓ BCD989?9A<9 @AB:9EF64 4?PF9DA4F<6 < BEAB6AOI >D<F9D<96 8?S 6O-

5BD4 <; A<I A4<?GKL9=, EB7?4EB64A<9 >D<F9D<96. 
�?S D9L9A<S ;484K L<DB>B CD<@9ASRFES E?98GRM<9 @9FB8O: 
3.2.1. �5=5@0F8O @5H5=89 A ?><>ILN 0=0;8B8G5A:8E <>45;59. � 

A<@ BFABE<FES B7DB@AB9 K<E?B 4?7BD<F@B6 K<E?9AAOI @9FB8B6 D9L9A<S 
E<EF9@ GD46A9A<=, EF4F<K9E><9 @9FB8O, @9FB8O E<FG4J<BAAB7B @B89?<DB-
64A<S. "8A4>B CDB5?9@4 @B89?<DB64A<S CD<A<@49@OI D9L9A<= EGM9-
EF6G9F. �EFP B5?4EF<, 789 BAB CD<@9AS9FES BK9AP GEC9LAB, AB EGM9EF6GRF 
B5?4EF<, 6 >BFBDOI F4>B9 @B89?<DB64A<9 849F CD<5?<:9AAO9, 4 6 A9>BFB-
DOI E?GK4SI < CDBEFB A969DAO9 BJ9A><.  

!4<5B?99 <;69EFAO ;484K< ?<A9=AB7B CDB7D4@@<DB64A<S, 6 >BFBDOI 
@4>E<@<;<DG9@4S HGA>J<S F(X) S6?S9FES ?<A9=AB=, 4 B7D4A<K9A<S � ;484-
RFES ?<A9=AO@< A9D469AEF64@<. 
#@8<5@. *9I @B:9F CDB<;6B8<FP EFG?PS < EFB?O. !4 CDB<;6B8EF6B 

EFG?4 <89F 5 98<A<J @4F9D<4?4, A4 CDB<;6B8EF6B EFB?4 2 20 98<A<J (HGFB6 
>D4EAB7B 89D964). %FG? FD95G9F 10 K9?B69>B-K4EB6, EFB? 2 15. �@99FES 400 
98<A<J @4F9D<4?4 < 450 K9?B69>B-K4EB6. #D<5O?P CD< CDB<;6B8EF69 EFG?4 
2 45 8B??4DB6 %,�, CD< CDB<;6B8EF69 EFB?4 2 80 8B??4DB6 %,�. 
%>B?P>B A48B E89?4FP EFG?P96 < EFB?B6, KFB5O CB?GK<FP @4>E<@4?PAGR 
CD<5O?P? 

"5B;A4K<@:   )1 2 K<E?B <;7BFB6?9AAOI EFG?P96, )2 2 K<E?B E89?4A-
AOI EFB?B6. �484K4 BCF<@<;4J<< <@99F 6<8: 

45 )1 + 80 )2  → max , 
5 )1 + 20 )2  f 400 , 
10 )1 + 15 )2  f 450 , 
)1   g 0 , 
)2  g 0 . 
� C9D6B= EFDB>9 6OC<E4A4 J9?964S HGA>J<S 2 CD<5O?P CD< 6OCGE>9 

)1 EFG?P96 < )2 EFB?B6. �9 FD95G9FES @4>E<@<;<DB64FP, 6O5<D4S BCF<-
@4?PAO9 ;A4K9A<S C9D9@9AAOI )1  < )2 . #D< QFB@ 8B?:AO 5OFP 6OCB?-
A9AO B7D4A<K9A<S CB @4F9D<4?G (6FBD4S EFDBK>4) 2 <EFD4K9AB A9 5B?99 
400 HGFB6 >D4EAB7B 89D964. � F4>:9 < B7D4A<K9A<S CB FDG8G (FD9FPS 
EFDBK>4) 2 ;4FD4K9AB A9 5B?99 450 K4EB6. �DB@9 FB7B, A9?P;S ;45O64FP, KFB 
K<E?B EFB?B6 < K<E?B EFG?P96 A9BFD<J4F9?PAO.  

� K9F69DFB= < CSFB= EFDBK>4I ;484K< < >BAEF4F<DG9FES, KFB C9D9@9A-
AO9 A9BFD<J4F9?PAO. 
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   'E?B6<S CDB<;6B8EF69AAB= ;484K< @B:AB <;B5D4;<FP A4 >BBD8<A4F-
AB= C?BE>BEF<. �G89@ CB 7BD<;BAF4?PAB= BE< 45EJ<EE BF>?48O64FP ;A4K9-
A<S )1 , 4 CB 69DF<>4?PAB= BE< BD8<A4F 2 ;A4K9A<S )2 .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 &4><@ B5D4;B@, @AB:9EF6B 6B;@B:AOI ;A4K9A<= B5N9@B6 6OCGE>4 EFG-
?P96 < EFB?B6  ()1 , )2 ) CD98EF46?S9F EB5B= 6OCG>?O= K9FOD9IG7B?PA<>, 
CB>4;4AAO= A4 D<E.4.  &D< 97B 69DL<AO BK96<8AO 2 QFB (0,0), (45,0) < 
(0,20). +9F69DF4S 2 QFB C9D9E9K9A<9 86GI CDS@OI 2 7D4A<J FD9G7B?PA<>B6 
A4 D<E.1 < D<E.2, F.9. D9L9A<9 E<EF9@O GD46A9A<=        

                     5 )1 + 20 )2  = 400 , 

                    10 )1 + 15 )2  = 450 . 

�; C9D6B7B GD46A9A<S: 5 )1  = 400 2 20 )2 , )1  = 80 2 4 )2 . #B8EF46-
?S9@ 6B 6FBDB9 GD46A9A<9: 10 (80 2 4 )2) + 15 )2  = 800 2 40)2  + 15 )2   = 

800 2 25 )2 = 450, E?98B64F9?PAB, 25 )2 = 350,   )2  = 14, BF>G84  )1 = 80 2 
4 I 14 = 80 2 56 = 24. �F4>, K9F69DF4S 69DL<A4 K9FOD9IG7B?PA<>4 2 QFB 
(24, 14).   

"EAB6A4S <89S ?<A9=AB7B CDB7D4@@<DB64A<S EBEFB<F 6 FB@, KFB @4>-
E<@G@  8BEF<749FES  6 69DL<A4I @AB7BG7B?PA<>4.  4>E<@G@ J9?96B= 
HGA>J<<, D46AO= 2200, 8BEF<749FES 6 69DL<A9 (24,14). 

&4><@ B5D4;B@, BCF<@4?PAO= 6OCGE> F4>B6: 24 EFG?4 < 14 EFB?B6. #D< 
QFB@ <ECB?P;G9FES 69EP @4F9D<4? < 6E9 FDG8B6O9 D9EGDEO, 4 CD<5O?P 
D46A4 2200 8B??4D4@ %,�. 

 3.2.2. �5=5@0F8O @5H5=89 A ?><>ILN M:A?5@B=KE A8AB5< 

#D< D9L9A<< �#$ K4EFB 6B;A<>4RF CDB5?9@O, >BFBDO9 CB D4;?<KAO@ 
CD<K<A4@ A9 @B7GF 5OFP HBD@4?<;B64AO < D9L9AO E CD<@9A9A<9@ 

45 )1 + 80 )2 = 2200 

$<E.4. "EAB6A4S <89S ?<A9=AB7B CDB7D4@@<DB64A<S 

45 )1 + 80 )2 = 0 

0 

)2    

%FB?O 

(0,20) 

5 )1 + 20 )2 = 400  

)1    %FG?PS 
(45,0) 

(24,14) 

10 )1 + 15 )2 = 450 
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D4;D45BF4AAB7B 6 A4EFBSM99 6D9@S @4F9@4F<K9E>B7B 4CC4D4F4. � QF<I E?G-
K4SI CD<5974RF > GE?G74@ Q>EC9DFB6 (E<EF9@AOI 4A4?<F<>B6), K9= BCOF < 
<AFG<J<S CB@B74RF G@9APL<FP E?B:ABEFP CDB5?9@O. 

!4 D45BFG Q>EC9DF4 B>4;O64RF 6?<SA<9 E?98GRM<9 H4>FBDO: 
 3 BF69FEF69AABEFP ;4 <ECB?P;B64A<9 D9;G?PF4FB6 Q>EC9DF<;O; 
 3 ;A4A<9 FB7B, KFB CD<6?9>4RFES < 8DG7<9 Q>EC9DFO; 
 3 A4?<K<9 <AHBD@4J<BAAB7B >BAF4>F4 @9:8G Q>EC9DF4@<; 
 3 @9:?<KABEFAO9 BFABL9A<S Q>EC9DFB6 (9E?< @9:8G A<@< 9EFP <A-

HBD@4J<BAAO= >BAF4>F); 
 3 ?<KA4S ;4<AF9D9EB64AABEFP Q>EC9DF4 6 D9;G?PF4F4I BJ9A><; 
 3 ?<KABEFAO9 >4K9EF64 Q>EC9DFB6 (E4@B?R5<9, >BAHBD@<;@, 6B?S < 

8D.). 
%GM9EF6GRF D4;?<KAO9 @9FB8O @4F9@4F<K9E>B= B5D45BF>< @A9A<= 

Q>EC9DFB6. 1>EC9DF4@ CD98?474RF BJ9A<FP D4;?<KAO9 4?PF9DA4F<6O ?<5B 
B8A<@, ?<5B E<EF9@B= CB>4;4F9?9=. �DB@9 FB7B <@ CD98?474RF BJ9A<FP 
EF9C9AP 64:ABEF< >4:8B7B CB>4;4F9?S (97B "69E" <?< "6>?48"). %4@<@ Q>E-
C9DF4@ F4>:9 CD<C<EO649FES GDB69AP >B@C9F9AFABEF<, EBBF69FEF6GRM<= 
97B 6>?48G 6 D9;G?PF<DGRM99 @A9A<9 7DGCCO. 

1>EC9DFA4S E<EF9@4, <ECB?P;GS ;A4A<S, CB?GK9AAO9 BF EC9J<4?<EFB6 
6 84AAB= CD98@9FAB= B5?4EF<, D9L49F F9 :9 CDB5?9@O, Q>EC9DF4@< 6 >BFB-
DOI S6?SRFES QF< EC9J<4?<EFO, E CD<@9A9A<9@ >B@CPRF9D4. 

!9B5IB8<@B BEB5B CB8K9D>AGFP, KFB EGM9EF6G9F CD<AJ<C<4?PAB9 
D4;?<K<9 6 I4D4>F9D9 <ECB?P;B64A<S Q>EC9DFAOI @9FB8B6 6 Q>EC9DFAOI 
E<EF9@4I < 6 CB889D:>9 CD<ASF<S D9L9A<=. �E?< 6 C9D6B@ E?GK49 BF Q>E-
C9DFB6 FD95G9FES HBD@4?<;4J<S ECBEB5B6 CD<ASF<S D9L9A<=, FB 6B 6FB-
DB@, ?<LP E4@B D9L9A<9, >4> F4>B6B9. 

 3.2.3. �5=5@0F8O @5H5=89 =0 >A=>25 M2@8AB8G5A:8E ?@54?>GB5=89 
;8F, ?@8=8<0NI8E @5H5=8O    

�A?>;L7>20=85 :>3=8B82=KE :0@B. #DBJ9EE 79A9D4J<< D9L9A<=, 
BEAB64AAO= A4 <ECB?P;B64A<< >B7A<F<6AOI >4DF, @B:AB CB8D4;89?<FP A4 
3 CBE?98B64F9?PAOI QF4C4: 

1. (>@<8@>20=85  8 0=0;87 :>3=8B82=>9 :0@BK 

К>3=8B82=0O :0@B0 (>4DF4 CB;A4A<S) 2 QFB 6<8 @4F9@4F<K9E>B= @B-
89?<, CD98EF46?9AAB= 6 6<89 7D4H4 < CB;6B?SRM9= BC<EO64FP EG5N9>F<6-
AB9 6BECD<SF<9 K9?B69>B@ <?< 7DGCCB= ?R89= >4>B7B-?<5B E?B:AB7B B5N-
9>F4, CDB5?9@O <?< HGA>J<BA<DB64A<S E<EF9@O. &9BD<S 7D4HB6 CD98B-
EF46?S9F ED98EF64 BFB5D4:9A<S EFDG>FGDO CD<K<AAB-E?98EF69AAOI E6S-
;9=: QFB ?CB8, F8:;K < :>=F5?BK. 
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1?9@9AFO <;GK49@B= E<EF9@O <?< B5N9>F4 A4;O64RFES :>=F5?B0<8. 

�BAJ9CFO 6 7D4H9 CD98EF46?SRFES 69DL<A4@<, CD<K<AAB-E?98EF69AAO9 
E6S;< 2 A4CD46?9AAO@< 8G74@<, E6S;O64RM<@< >BAJ9CFO ($<E. 5).  

 
                         $<E.5. �B7A<F<6A4S >4DF4 
 

#BCG?SDABEFP  >B7A<F<6AOI  >4DF B5NSEAS9FES  BFABE<F9?PAB= ?97>B-
EFPR  CD98EF46?9A<S  CD<K<AAOI  E6S;9=  (BFABL9A<=)  @9:8G >BAJ9CF4@< 
< B5M9= EFDG>FGDO <;GK49@B7B B5N9>F4. 

 9FB8O CBEFDB9A<S >B7A<F<6AOI >4DF 8B?:AO BF69K4FP E?98GRM<@ 
FD95B64A<S@: 

- BA< 8B?:AO 5OFP >BAEFDG>F<6AO < G8B5AO; 
- BA< A9 8B?:AO FD95B64FP BF EBEF46<F9?S >B7A<F<6AB= >4DFO CD9864-

D<F9?PAB= EC9J<H<>4J<< >BAJ9CFB6;  
- BA< 8B?:AO 5OFP F9EAB E6S;4AO E @9FB84@< BJ9AB> D9;G?PF4FB6 4A4-

?<;4 F4>, KFB5O 6 CDBJ9EE9 CD<ASF<S D9L9A<= >B7A<F<6AOI >4DF4 @B7?4 
E?G:<FP EB69FK<>B@ < 84:9 >D<F<>B@ �#$;  

- BA< 8B?:AO FBKAB BFD4:4FP CD98EF46?9A<S �#$ B >BAJ9CF4I < BFAB-
L9A<SI @9:8G A<@<. 

%GM9EF6G9F A9E>B?P>B @9FB8B6 CBEFDB9A<S >B7A<F<6AOI >4DF:    
1. !4 BEAB69 ;A4A<= < CD98EF46?9A<= �#$ 59; CD<6?9K9A<= Q>EC9DFB6 

< ECD46BKAOI @4F9D<4?B6 1HH9>F<6ABEFP QFB7B @9FB84 BCD989?S9FES >64-
?<H<>4J<9= �#$. 

2. !4 BEAB69 <;GK9A<S 8B>G@9AFB6. 1FBF @9FB8 <@99F 864 CD9<@GM9-
EF64: BA G8B59A < CB;6B?S9F <ECB?P;B64FP 84AAO9, >BFBDO9 <ECB?P;G9F E4@ 
�#$. "8A4>B <;GK9A<9 8B>G@9AFB6 Q>EC9DF4@< - CDBJ9EE 8BEF4FBKAB FDG-
8B9@><=. 
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3. !4 BEAB69 BCDBEB6 7DGCCO Q>EC9DFB6. #D9<@GM9EF6B QFB7B @9FB84 
6 6B;@B:ABEF< 47D97<DB64FP <A8<6<8G4?PAO9 @A9A<S < 6 54;<DB64A<< A4 
5B?PL9@ 8<4C4;BA9 BJ9AB>, K9@ @B:AB <;6?9KP <; <;GK49@OI 8B>G@9AFB6. 

4. !4 BF>DOFOI 6O5BDBKAOI BCDBE4I. 1FBF @9FB8 @B:9F 5OFP <ECB?P-
;B64A 8?S CBEFDB9A<S ED46A<649@OI >B7A<F<6AOI >4DF. �7B 8BEFB<AEF6B 
;4>?RK49FES 6 CD98BEF46?9A<< <EE?98B64F9?R 6B;@B:ABEF< 69EF< 4>F<6-
AO= 8<4?B7 E <EFBKA<>4@< <AHBD@4J<<. 

!4 QFB@ QF4C9 BCD989?SRFES BEAB6AO9 H4>FBDO, 6?<SRM<9 A4 D9L9-
A<9 CDB5?9@O < <I CD<K<AAB-E?98EF69AAO9 E6S;<. %<EF9@ CB889D:>< CD<-
ASF<S D9L9A<= EF4AB6<FES <AEFDG@9AFB@, B5?97K4RM<@ EB89D:4F9?PAO= 
4A4?<; QF<I E6S;9=, EF9C9AP 6?<SA<S D4;?<KAOI H4>FBDB6 8DG7 A4 8DG74 < 
A4 E<EF9@G 6 J9?B@ CB@B74RM<@ Q>EC9DFG <?< �#$ A9HBD@4?PAO@< @9-
FB84@ 6OD45BF4FP D9L9A<9 A4 BEAB69 CDB6989AAB7B 4A4?<;4. 

(BD@<DB64A<9 >B7A<F<6AB= >4DFO @B:9F EF4FP F4>:9 <EIB8AO@< 84A-
AO@< 8?S CBE?98GRM<I QF4CB6 79A9D4J<< D9L9A<S. 

#D< 4A4?<;9 >B7A<F<6AB= >4DFO D4EE@4FD<64RF BFABL9A<S CD<K<A-
ABEF<, >BFBDO9 @B7GF <@9FP D4;?<KAO9 ;A4K9A<S: CB?B:<F9?PAB9, BFD<J4-
F9?PAB9 < AB?P. #D< CB?B:<F9?PAB@ ;A4K9A<< F9I 86GI C9D9@9AAOI, >BFB-
DO9 BA4 E6S;O649F, <;@9A9A<S |CDB<EIB8SF 6 B8AB@ A4CD46?9A<< (A9 B5S-
;4F9?PAB EB ;A4>B@ C?RE). 

 #BSEA<@ QFB K4EFB  <ECB?P;G9@O@ CD<@9DB@ (E@. D<E. 5). '69?<K9A<9 
K<E?4 ;46B8B6 6O;O649F DBEF CBFD95?9A<S QA9D7<<, BAB F4>:9 ;A4K<F, KFB 
EB>D4M9A<9 K<E?4 ;46B8B6 8B?:AB CD<69EF< > G@9APL9A<R CBFD95?9A<S 
QA9D7<<. 

#D< BFD<J4F9?PAB@ ;A4K9A<< BFABL9A<S CD<K<AABEF< G69?<K9A<9 
;A4K9A<S B8AB= <; C9D9@9AAOI, E6S;4AAOI QF<@ BFABL9A<9@, 6O;O649F 
G@9APL9A<9 ;A4K9A<S 8DG7B= (< A4B5BDBF), F.9.  <I <;@9A9A<S  CDB<EIB8SF 
6 CDBF<6BCB?B:AOI  A4CD46?9A<SI. &4>, G69?<K9A<9 J9AO A4 QA9D7<R CD<-
6B8<F > EB>D4M9A<R 99 CBFD95?9A<S <, EBBF69FEF69AAB, G@9APL9A<9 J9AO 
2 > G69?<K9A<R CBFD95?9A<S QA9D7<<. !G?96B9 BFABL9A<9 CD<K<AABEF< 
CB>4;O649F, KFB E6S;< @9:8G 86G@S >BAJ9CF4@< A9F. 

�K2>4: G69?<K9A<9 J9AO A4 QA9D7<R CD<6B8<F > G?GKL9A<R >4K9EF64 
B>DG:4RM9= ED98O. 

� E?GK49 CD<@9A9A<S >B7A<F<6AB= >4DFO >4> ED98EF64 CB889D:>< 
CD<ASF<S D9L9A<S 6B;A<>4RF FD< CDB5?9@O: 

1. #DB5?9@4 BJ9A>< D9L9A<=. �E?< 6 >B7A<F<6AB= >4DF9 9EFP A9-
E>B?P>B C9D9@9AAOI (>BAJ9CFB6), BCD989?SRM<I D4;?<KAO9 64D<4AFO D9-
L9A<=, 9EF9EF69AAB 6EF49F 6BCDBE: >4><9 C9D9@9AAO9 (F.9. D9L9A<S) 
8B?:AO 5OFP CD<ASFO < >4><9 BF5DBL9AO? 

�EF9EF69AAB CD<ASFP F9 D9L9A<S, >BFBDO9 84RF ?GKL<= CB?B:<F9?P-
AO= QHH9>F < BF5DBE<FP 84RM<9 BFD<J4F9?PAO= QHH9>F. 
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2. #DB5?9@4 CD986<89A<S CBE?98EF6<= CD<ASF<S D9L9A<S: 
4) �E?< ;A4K9A<9 A9>BFBDOI  C9D9@9AAOI 5G89F G69?<K9AB, 4 A9>BFB-

DOI G@9APL9AB, KFB CDB<;B=89F EB ;A4K9A<9@  BEF4?PAOI C9D9@9AAOI. 
5) �4>B6O 5G8GF CBE?98EF6<S <;@9A9A<S ;A4>4 G B8AB= <; C9D9@9A-

AOI? 
E) �4>B6O 5G8GF CBE?98EF6<S, 9E?< <E>?RK<FP A9>BFBDO9 C9D9@9AAO9 

< 669EF< 8DG7<9? 
3. "5NSEA9A<9 D9;G?PF4FB6 < CD<ASF<9 D9L9A<S. #D<@9A9A<9 >B7A<-

F<6AOI >4DF, >4> CD46<?B, FD95G9F 8?S CD<ASF<S D9L9A<S 8BCB?A<F9?PAB7B 
4A4?<;4 < <AF9DCD9F4J<<. 

2. %>740=85 107K 7=0=89 M:A?5@B=>9 A8AB5<K  

#BE?9 FB7B, >4> A4 BEAB69 >B7A<F<6AB7B 4A4?<;4 6OD45BF4AO CD98?B-
:9A<S <?< CD<ASFO D9L9A<S B 6OCB?A9A<< BCD989?9AAB7B A45BD4 89=-
EF6<= (BC9D4J<=), 6 54;G 84AAOI Q>EC9DFAB= E<EF9@O (<?< A9E>B?P><I Q>E-
C9DFAOI E<EF9@) ;4C<EO64RFES GE?B6<S, CD< >BFBDOI @B7GF 5OFP 6OCB?-
A9AO QF< 89=EF6<S < 89F4?< < 6OCB?A9A<S 6 EBBF69FEF6<< E EB;846L<@<ES 
GE?B6<S@<. !4 BEAB69 QFB= <AHBD@4J<<, ;4C<E4AAB= 6 54;9 ;A4A<=, Q>E-
C9DFA4S E<EF9@4 EBBF69FEF6<< E >BA>D9FAB= B5EF4AB6>B=, 79A9D<DG9F D9-
L9A<9 B CBDS8>9 6OCB?A9A<S BC9D4J<= (89=EF6<=). 

 3. %F5=0@89 − ?>A;54>20B5;L=>ABL 459AB289, ?@54?@8=8<05<KE 
4;O 4>AB865=8O F5;8 

�##$  D4EE@4FD<64S A45BD BC9D4J<=, CB?GK9AAO= 6 D9;G?PF4F9 >B7A<-
F<6AB7B 4A4?<;4 <?< HBD@<DB64AAOI 6 Q>EC9DFAB= E<EF9@9 >4> <EIB8AO9 
84AAO9, E<EF9@4 CB889D:>< CD<ASF<S D9L9A<= HBD@<DG9F 6B;@B:AO9 
EJ9A4D<< 2 CBE?98B64F9?PABEF< 6OCB?A9A<S F4><I BC9D4J<= (89=EF6<=). 
%J9A4D<< @B7GF D4;?<K4FPES A9 FB?P>B CBE?98B64F9?PABEFPR 89=EF6<=, AB 
< EBEF46B@. 

%J9A4D<= @B:9F 5OFP EB;84A < 59; HBD@4?PAB7B 6OCB?A9A<S 86GI D4-
A99 G>4;4AAOI QF4CB6. 
#D< EB;84A<< �##$  8?S D4;?<KAOI CD<?B:9A<= @B7GF 5OFP <ECB?P;B-
64AO ?<5B B8<A <; QF4CB6 79A9D4J<< D9L9A<=, ?<5B <I D4;?<KAO9 >B@5<-
A4J<< 

�9A9D4J<R 6B;@B:AOI 4?PF9DA4F<6 D9L9A<= @B:AB D94?<;B64FP E?9-
8GRM<@< HBD@4?PAO@< @9FB84@<:  

• <ECB?P;GS Q>EC9DFAO9 E<EF9@O;  
• CGF9@ >B@5<A4J<< D4;?<KAOI BC9D4J<=, ;484649@OI Q>EC9DF4@< 

<?< 6;SFOI <; 54;O 84AAOI.  
1>EC9DFA4S E<EF9@4 <ECB?P;G9F Q6D<EF<K9E><9 ;A4A<S, CB?GK49@O9 BF 

EC9J<4?<EFB6 6 84AAB= CD98@9FAB= B5?4EF<. �?S 6E9I A4<5B?99 GEC9LAOI 
CD<@9A9A<= Q>EC9DFAOI E<EF9@ I4D4>F9DA4, CB >D4=A9= @9D9, B8A4 B5M4S 
K9DF4 2 BA< D45BF4RF 6 B8AB= B7D4A<K9AAB= CD98@9FAB= B5?4EF< ;A4A<=. 
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#BCOF>< D4EL<D<FP CD98@9FAGR B5?4EFP, 84:9 6 CD989?4I B8AB= B5?4EF< 
;A4A<= (A4CD<@9D, 6 @98<J<A9), 6 CB846?SRM9@ 5B?PL<AEF69 E?GK496 
GEC9I4 A9 8464?<.  

#D< 6B;A<>AB69A<< A9EF4A84DFAB= E<FG4J<< CD98?4749FES A45BD 6B;-
@B:AOI 89=EF6<= (BC9D4J<=). �E?< F4>B= A45BD A9 CD98GE@4FD<649FES ;4-
D4A99, BA @B:9F 5OFP EB;84A Q>EC9DFB@. �<JB, CD<A<@4RM99 D9L9A<9, <?< 
Q>EC9DF 8B?:9A G>4;4FP 6B;@B:AGR CBE?98B64F9?PABEFP 6OCB?A9A<S BC9-
D4J<=, 4 F4>:9 BF@9F<FP, >4><9 BC9D4J<< @B7GF 6OCB?ASFPES C4D4??9?PAB. 
1F4 <AHBD@4J<S ID4A<FES 6 54;9 84AAOI 6@9EF9 EB EC<E>B@ BC9D4J<=. !4 
BEAB64A<< QF<I 84AAOI, 4 F4>:9 6D9@9A< 6OCB?A9A<S >4:8B= BC9D4J<< 
@B7GF CBDB:84FPES 6B;@B:AO9 CBE?98B64F9?PABEF< BC9D4J<= (64D<4AFO 
EJ9A4D<96). &4><@ B5D4;B@, CBDB:84RFES 6E9 6B;@B:AO9 EJ9A4D<<, < 6 
84?PA9=L9@ 6B;A<>49F ;484K4 6O5BD4 A4<?GKL97B.  

"J9A>4 6B;@B:AOI 64D<4AFB6 D9L9A<= A9B5IB8<@4 8?S 6E9I F<CB6 ;4-
84K < F<CB6 E<EF9@. "A4 CD98L9EF6G9F B>BAK4F9?PAB@G 6O5BDG D9L9A<S. 
�?S 4A4?<;4 4?PF9DA4F<6 @B7GF <ECB?P;B64FPES D4;?<KAO9 @9FB8O:  

• FD48<J<BAAO9 (B8AB>D<F9D<4?PAO9 <?< 54??PAO9);  
• @AB7B>D<F9D<4?PAO9;  
• @9FB8O A9K9F>B= ?B7<><.  

 3.2.4. "F5=:0 20@80=B>2 @5H5=8O ?> 7040==K< :@8B5@8O<: 
1. &@048F8>==K5 <5B>4K >F5=:8 2>7<>6=KE @5H5=89. � A9>BFB-

DOI E?GK4SI @B:AB 84FP BJ9A>G >4:8B7B 64D<4AF4 D9L9A<S, A4CD<@9D, 6 
54??4I. "8A4>B BK9AP K4EFB  B8AB;A4KAB BJ9A<FP CD98?B:9AAO9 64D<4AFO 
A9 G849FES. 

2.  =>3>:@8B5@80;L=K5 >F5=:8. "J9A>4 64D<4AF4 D9L9A<S (EJ9A4-
D<S, CDB7D4@@O) CB @AB7<@ >D<F9D<S@ B;A4K49F, KFB <@99FES 5B?99 K9@ 
B8<A CB>4;4F9?P >4K9EF64 CD<A<@49@B7B D9L9A<S < A96B;@B:AB E69EF< QF< 
CB>4;4F9?< 9EF9EF69AAO@ B5D4;B@ > B8AB@G. � 84AAB@ E?GK49 @B7GF CD<-
@9ASFPES @9FB8O, BEAB64AAO9 A4 D4;?<KAOI CD<AJ<C4I, A4CD<@9D: 

1. #@8=F8? A25@B:8 :@8B5@852. #D<@9AS9FES CD< "BCF<@<;4J<<" 
@AB7<I >D<F9D<96 B8A<@ >BBD8<A<DGRM<@ J9AFDB@ (;484K4 @AB7B>D<F9-
D<4?PAB= BCF<@<;4J<<). �?S >4:8B7B <; >D<F9D<96 (J9?96OI HGA>J<=) f1 
(x),..., fn (x) Q>EC9DFAO@ CGF9@ A4;A4K4RFES "69E4" (K<E?4)  

 
CD<K9@ CB>4;O649F "64:ABEFP <?< ;A4K<@BEFP" >D<F9D<S fi. �4?99 D9-
L9A<9 I* <; @AB:9EF64 8BCGEF<@OI D9L9A<= ) 6O5<D49FES F4>, KFB5O 
@4>E<@<;<DB64FP (<?< @<A<@<;<DB64FP) E69DF>G >D<F9D<96:  
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2. #@8=F8? <8=8<0:A0. #D<@9AS9FES CD< EFB?>AB69A<< <AF9D9EB6 

CDBF<6B5BDEF6GRM<I EFBDBA (4AF47BA<EF<K9E><= >BAH?<>F). �4:8B9 
�#$ EA4K4?4 8?S >4:8B= E6B9= EFD4F97<< (4?PF9DA4F<6O) 6OK<E?S9F "74-
D4AF<DB64AAO=" D9;G?PF4F, ;4F9@ B>BAK4F9?PAB 6O5<D49F FG EFD4F97<R, 
8?S >BFBDB= QFBF D9;G?PF4F A4<5B?PL<= CB ED46A9A<R E 8DG7<@< 97B EFD4-
F97<S@<. &4>B9 89=EF6<9 A9 849F �#$ "@4>E<@4?PAB7B 6O<7DOL4", B8A4>B 
S6?S9FES 98<AEF69AAB D4;G@AO@ CD<AJ<CB@ BCF<@4?PABEF< 6 GE?B6<SI 
4AF47BA<EF<K9E>B7B >BAH?<>F4. � K4EFABEF<, <E>?RK9A 6ES><= D<E>. 

3. #@8=F8? @02=>25A8O ?> !MHC. 1FB B5B5M9A<9 CD<AJ<C4 @<A<-
@4>E4, >B784 6B 6;4<@B89=EF6<< GK4EF6GRF @AB7B EFBDBA, CD9E?98GRM<= 
>4:8O= E6BR J9?P (CDS@B7B CDBF<6BEFBSA<S A9F). #GEFP K<E?B �#$ 
(GK4EFA<>B6 A94AF47BA<EF<K9E>B7B >BAH?<>F4) 9EFP n. !45BD 6O5D4AAOI 
EFD4F97<= (E<FG4J<S) (I1* , I2*,..., In*) A4;O649FES D46AB69EAO@, 9E?< B8-
ABEFBDBAA99 BF>?BA9A<9 ?R5B7B �#$ BF QFB= E<FG4J<< @B:9F CD<69EF< 
D4;69 ?<LP > G@9APL9A<R 97B :9 "6O<7DOL4". � E<FG4J<< D46AB69E<S CB 
!QLG GK4EFA<>< A9 CB?GK4RF @4>E<@4?PAB7B "6O<7DOL4", AB BA< 6OAG:-
89AO CD<89D:<64FPES 99. 

4. #@8=F8? >?B8<0;L=>AB8 ?> #0@5B>. �4AAO= CD<AJ<C CD98CB?4-
749F 6 >4K9EF69 BCF<@4?PAOI F9 E<FG4J<< (A45BDO EFD4F97<= (I1* , I2*,..., 

In*)), 6 >BFBDOI G?GKL9A<9 "6O<7DOL4" BF89?PAB7B GK4EFA<>4 A96B;-
@B:AB 59; GIG8L9A<S "6O<7DOL9=" BEF4?PAOI GK4EFA<>B6. 1FBF CD<A-
J<C CD98NS6?S9F 5B?99 E?45O9 FD95B64A<S > CBASF<R BCF<@4?PABEF<, K9@ 
CD<AJ<C D46AB69E<S CB !QLG. #BQFB@G #4D9FB-BCF<@4?PAO9 E<FG4J<< 
EGM9EF6GRF CBKF< 6E9784. 

3.2.5. �A?>;L7>20=85 =5G5B:>9 ;>38:8 4;O >F5=:8 2>7<>6=KE @5-
H5=89. !9B5IB8<@BEFP CD<@9A9A<S A9K9F>B= ?B7<>< 6O;64A4 F9@, KFB CB 
@9D9 DBEF4 E?B:ABEF< E<EF9@ CBEFBSAAB C4849F A4L4 ECBEB5ABEFP 89?4FP 
FBKAO9 < 6 FB :9 6D9@S ;A4K4M<9 GF69D:89A<S BFABE<F9?PAB <I CB6989A<S, 
CB>4 A9 5G89F 8BEF<7AGF CBDB7, ;4 >BFBDO@ FBKABEFP < ;A4K<@BEFP EF4AB-
6SFES CBKF< 6;4<@B<E>?RK4RM<@< I4D4>F9D<EF<>4@<.  

#BE?9 FB7B >4> CDBJ98GD4 BJ9A>< 64D<4AFB6 D9L9A<= CDB6989A4, 6B;-
@B:AO FD< 64D<4AF4:  

• C9D9IB8 > EB7?4EB64A<R >D<F9D<96 (9E?< A9 G84?BEP D4A:<DB64FP 64-
D<4AFO);  

• C9D9IB8 > 4A4?<;G CBE?98EF6<= CD<ASF<S D9L9A<= (9E?< CD98?B:9A-
AO9 64D<4AFO G8B6?9F6BDSRF Q>EC9DFB6 <?< ?<J, CD<A<@4RM<I D9L9A<S);  
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• 9E?< A9 A4=89AB A< B8AB7B G8B6?9F6BD<F9?PAB7B D9L9A<S, FB CDB<;-
6B8<FES GFBKA9A<9 CBEF4AB6>< ;484K<, 6OS6?9A<9 8BCB?A<F9?PAOI D9EGD-
EB6, EB7?4EB64A<9 J9?9= E <@9RM<@<ES D9EGDE4@<, B7D4A<K9A<S@< < F. 8.  

3.2.6. %>3;0A>20=85 :@8B5@852 >F5=:8 

 �?S FB7B KFB5O CDBJ98GD4 EB7?4EB64A<S D94?<;B6O64?4EP QHH9>-
F<6AB, A9B5IB8<@B CD<@9ASFP >4><9-FB CD46<?4, CB >BFBDO@ E?98G9F BEG-
M9EF6?SFP CB<E> >B@CDB@<EE4 6 E?GK4SI, >B784 BJ9A>< 64D<4AFB6 D4;?<K4-
RFES. 1F< CD46<?4 @B:AB D4;89?<FP A4 869 >4F97BD<<:  

• "C9D97B6BDAO9" 2 59; <ECB?P;B64A<S 6OK<E?<F9?PAB= F9IA<><;  
• K9?B69>B-@4L<AAO9 2 BC<D4RM<9ES A4 >B@CPRF9DAO9 CDBJ98GDO.  
�B@CPRF9DAO9 CDBJ98GDO, CD<@9AS9@O9 A4 CD4>F<>9 8?S EB7?4EB64-

A<S >D<F9D<96:  
1.   5B>4 8450;L=>9 B>G:8. &BK>4 A4;O649FES <894?PAB=, 9E?< BA4 

BCF<@4?PA4 ED4;G CB 6E9@ >D<F9D<S@. �4> CD46<?B, F4>B= FBK>< A4 CD4>-
F<>9 A9 EGM9EF6G9F. #D46<?B@ CB<E>4 >B@CDB@<EE4 @B:9F 5OFP @<A<@<-
;4J<S D4EEFBSA<S 8B <894?PAB= FBK><, KFB 6?9K9F ;4 EB5B= A9B5IB8<@BEFP 
6OD45BF>< CD46<?4 BCD989?9A<S QFB7B D4EEFBSA<S. 

2.  5B>4 CABC?>:. %GMABEFP @9FB84  A4IB:89A<9 >B@CDB@<EE4, BCD9-
89?SRM97B"C?4FG" ;4 CBF9DR CB>4;4F9?9= CB >4>B@G-?<5B >D<F9D<R <?< 
K4EF< >D<F9D<96 ;4 EK9F 6O<7DOL4 CB 8DG7B@G >D<F9D<R <?< 8DG7<@ >D<-
F9D<S@. 
  3.  5B>4 A>3;0A>20=8O @5H5=8O ?> 3;02=><C :@8B5@8N. � A9>BFB-
DOI E?GK4SI ;484KG E A9E>B?P><@< CB>4;4F9?S@< >4K9EF64 G849FES E69EF< 
> ;484K9 E B8A<@-98<AEF69AAO@ CB>4;4F9?9@. 1FBF CB>4;4F9?P EFD9@SFES 
B5D4F<FP 6 Q>EFD9@G@, 4 CB BEF4?PAO@ CB>4;4F9?S@ 66B8SF B7D4A<K9A<S. 
&B784 CDB5?9@4 EB7?4EB64A<S E6B8<FES > A4IB:89A<R >B@CDB@<EE4 CB 
7?46AB@G >D<F9D<R < EB7?4EB64A<R B7D4A<K9A<= 8?S 6E9I BEF4?PAOI >D<-
F9D<96.  

4.  5B>4 A>3;0A>20=8O @5H5=8O ?@8 ;5:A8:>3@0D8G5A:>< C?>@O-
4>G5=88. � F9I E?GK4SI, >B784 @B:9F 5OFP BCD989?9A4 64:ABEFP >D<F9-
D<96, GCBDS8BK9A<9 @B:AB CDB6B8<FP EA4K4?4 CB E4@B@G 64:AB@G >D<F9-
D<R, 4 9E?< CB QFB@G >D<F9D<R D46AO@< B>4:GFES A9E>B?P>B 64D<4AFB6, 
FB CDB6B8<FES GCBDS8BK9A<9 CB E?98GRM9@G CB 64:ABEF< >D<F9D<R < F. 8. 
  5.  5B>4 A>3;0A>20=8O ?> DC=:F88 8;8 >B=>H5=8N ?@54?>GB5=8O 
(?>;57=>AB8). (BD@<DG9FES HGA>J<S, BFD4:4RM4S CD98CBKF9A<9 Q>EC9DF4 
<?< ?<J4, CD<A<@4RM97B D9L9A<9. �OK<E?SRFES ;A4K9A<S HGA>J<< CD98-
CBKF9A<S 8?S 4?PF9DA4F<6 D9L9A<S. � 84?PA9=L9@ 4?PF9DA4F<6O D4A:<-
DGRFES CB ;A4K9A<S@ HGA>J<< CD98CBKF9A<S. 

 3.3. #>;CG5=85 8AE>4=KE 40==KE  
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   #D< QFB@ D9L4RFES E?98GRM<9 ;484K<:  
• E5BD < CBEFBSAAB9 B5AB6?9A<9 <AHBD@4J<< B C4D4@9FD4I 6A9LA9= 

ED98O < EBEFBSA<< BD74A<;4J<<;  
• ID4A9A<9 CB?GK9AAB= <AHBD@4J<<, B59EC9K<64RM99 6B;@B:ABEFP 

4A4?<;4 CD98OEFBD<<;  
• C9D984K4 CB?GK49@B= <?< ID4A<@B= <AHBD@4J<< 8?S 4A4?<;4 < B5-

D45BF><;  
• CD98EF46?9A<9 CB?GK49@B= <?< ID4A<@B= <AHBD@4J<< 6 6<89, G8B5-

AB@ 8?S B5D45BF><.  
!4 QFB@ QF4C9 ;484K4 DG>B6B8<F9?S E6B8<FES > >BAFDB?R CB?ABFO, 4>-

FG4?PABEF< < 489>64FABEF< EB5<D49@B= <AHBD@4J<<.  
�B?PL<AEF6B EGM9EF6GRM<I 6 A4EFBSM99 6D9@S E<EF9@ E5BD4, ID4A9-

A<S, C9D984K< < CD98EF46?9A<S <AHBD@4J<< 54;<DG9FES A4 86GI F9IAB?B-
7<SI  2 QFB F9?9>B@@GA<>4J<< < 54;O 84AAOI. 

!8AB5<K >?5@0B82=>9 >1@01>B:8 B@0=70:F89 (online transaction 

processing 2 OLTP) CB;6B?SRF A4>4C?<64FP 5B?PL<9 B5N9@O 84AAOI, 9:9-
8A96AB CBEFGC4RM<I, A4CD<@9D, <; CGA>FB6 CDB84:. #D<?B:9A<S OLTP, 
>4> CD46<?B, 46FB@4F<;<DGRF EFDG>FGD<DB64AAO9, CB6FBDSRM<9ES ;4-
84K< B5D45BF>< 84AAOI, F4><9 >4> 66B8 ;4>4;B6 < 54A>B6E><9 FD4A;4>J<<. 
1F< CB8DB5AO9, 4>FG4?PAO9 84AAO9 <; D4;?<KAOI A9;46<E<@OI FBK9> 
66B84 B5N98<ASRFES 6 B8AB@ @9EF9, < ;4F9@ 4A4?<F<>< E@B7GF <;6?9KP <; 
A<I ;A4K<@GR <AHBD@4J<R. �7D97<DB64AAO9 84AAO9 CD<@9ASRFES 8?S 
CD<ASF<S >4:8B8A96AOI 5<;A9E-D9L9A<=. 

 3.4. $5H5=85 �#$ 

 !4 QFB@ QF4C9 CDB<;6B8<FES @4F9@4F<K9E>4S B5D45BF>4 <EIB8AB= <A-
HBD@4J<<, 99 GFBKA9A<9 < @B8<H<>4J<S 6 E?GK49 A9B5IB8<@BEF<.  

 3.4.1. �;0AA8D8:0F8O 7040G ?@8=OB8O @5H5=89 

 �484K< CD<ASF<S D9L9A<= @B:AB D4;89?<FP A4 AB0B8G5A:85 < 48=0-
<8G5A:85. � EF4F<K9E><@ BFABESFES ;484K<, >BFBDO9 A9 FD95GRF @AB7B-
>D4FAB7B D9L9A<S K9D9; >BDBF><9 <AF9D64?O 6D9@9A<. � 8<A4@<K9E><@ BF-
ABESFES �#$, >BFBDO9 6B;A<>4RF 8BEF4FBKAB K4EFB. %?98B64F9?PAB, <F9D4-
J<BAAO= I4D4>F9D CDBJ9EE4 CD<ASF<S D9L9A<= @B:AB EK<F4FP ;4>BAB@9D-
AO@, KFB CB8F69D:849F A9B5IB8<@BEFP EB;84A<S < <ECB?P;B64A<S QHH9>-
F<6AOI E<EF9@ >B@CPRF9DAB= CB889D:><.  

�#$ BF?<K4RFES 5B?PL<@ @AB7BB5D4;<9@, >?4EE<H<J<DB64FP <I 
@B:AB CB D4;?<KAO@ CD<;A4>4@, I4D4>F9D<;GRM<@ >B?<K9EF6B < >4K9EF6B 
8BEFGCAB= <AHBD@4J<<. � B5M9@ E?GK49 �#$ @B:AB CD98EF46<FP E?98GR-
M<@ A45BDB@ <AHBD@4J<<: 
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                           <T, A, K, X, F, G, D>, 

789 & 3 CBEF4AB6>4 ;484K< (A4CD<@9D, 6O5D4FP ?GKLGR 4?PF9DA4F<6G 
<?< GCBDS8BK<FP 69EP A45BD; 

      � 3 @AB:9EF6B 8BCGEF<@OI 4?PF9DA4F<6AOI 64D<4AFB6; 
      � 3 @AB:9EF6B >D<F9D<96 6O5BD4, ) 3 @AB:9EF6B @9FB8B6 <;@9D9-

A<S CD98CBKF9A<= (A4CD<@9D, <ECB?P;B64A<9 D4;?<KAOI L>4?); 
      F 3 BFB5D4:9A<9 @AB:9EF64 8BCGEF<@OI 4?PF9DA4F<6 6 @AB:9EF6B 

>D<F9D<4?PAOI BJ9AB> (<EIB8O); 
      G 3 E<EF9@4 CD98CBKF9A<= Q>EC9DF4; 
      D 3 D9L4RM99 CD46<?B. 
 $4EE@BFD<@ FD48<J<BAAO9 >?4EE<H<>4J<<: 
1. #> 284C >B>1@065=8O F. "FB5D4:9A<9 @B:9F <@9FP 89F9D@<A<DB-

64AAO= I4D4>F9D, 69DBSFABEFAO= <?< A9BCD989?9AAO= 6<8, 6 EBBF69FEF6<< 
E >BFBDO@ ;484K< CD<ASF<S D9L9A<= @B:AB D4;89?<FP A4 ;484K< 6 GE?B-
6<SI D<E>4 < 6 GE?B6<SI A9BCD989?9AABEF<. 

2.  >I=>ABL <=>65AB20 �.  AB:9EF6B >D<F9D<96 6O5BD4 @B:9F EB-
89D:4FP B8<A >D<F9D<= <?< A9E>B?P>B. � EBBF69FEF6<< E QF<@ �#$ @B:AB 
D4;89?<FP A4 ;484K< EB E>4?SDAO@ >D<F9D<9@ < ;484K< E 69>FBDAO@ >D<F9-
D<9@ (@AB7B>D<F9D<4?PAB9 CD<ASF<9 D9L9A<=) 

3. &8? A8AB5<K G. #D98CBKF9A<S @B7GF HBD@<DB64FPES B8A<@ ?<JB@ 
<?< >B??9>F<6B@, 6 ;46<E<@BEF< BF QFB7B �#$ @B:AB >?4EE<H<J<DB64FP A4 
;484K< <A8<6<8G4?PAB7B CD<ASF<S D9L9A<= < ;484K< >B??9>F<6AB7B CD<-
ASF<S D9L9A<=. 

�040G8 ?@8=OB8O @5H5=89 2 CA;>28OE >?@545;5==>AB8. � QFB@G 
>?4EEG ;484K BFABESFES ;484K<, 8?S D9L9A<S >BFBDOI <@99FES 8BEF4FBKA4S 
< 8BEFB69DA4S >B?<K9EF69AA4S <AHBD@4J<S. � QFB@ E?GK49 CD<@9ASRFES 
@9FB8O @4F9@4F<K9E>B7B CDB7D4@@<DB64A<S, EGFP >BFBDOI EBEFB<F 6 
A4IB:89A<< BCF<@4?PAOI D9L9A<= A4 54;9 @4F9@4F<K9E>B= @B89?< D94?P-
AB7B B5N9>F4. "EAB6AO9 GE?B6<S CD<@9A<@BEF< @9FB8B6 @4F9@4F<K9E>B7B 
CDB7D4@@<DB64A<S E?98GRM<9: 

1. �484K4 IBDBLB HBD@4?<;B64A4, FB 9EFP <@99FES 489>64FA4S @4F9@4-
F<K9E>4S @B89?P D94?PAB7B B5N9>F4. 

2. %GM9EF6G9F A9>BFBD4S 98<AEF69AA4S J9?964S HGA>J<S (>D<F9D<= 
BCF<@<;4J<<), CB;6B?SRM4S EG8<FP B >4K9EF69 D4EE@4FD<649@OI 4?PF9D-
A4F<6AOI 64D<4AFB6. 

3. �@99FES 6B;@B:ABEFP >B?<K9EF69AAB= BJ9A>< ;A4K9A<= J9?96B= 
HGA>J<<. 
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4. �484K4 <@99F BCD989?9AAO9 EF9C9A< E6B5B8O (D9EGDEO BCF<@<;4-
J<<), FB 9EFP A9>BFBDO9 C4D4@9FDO HGA>J<BA<DB64A<S E<EF9@O, >BFBDO9 
@B:AB CDB<;6B?PAB <;@9ASFP 6 A9>BFBDOI CD989?4I 8?S G?GKL9A<S ;A4K9-
A<= J9?96B= HGA>J<<. 

 �040G8 2 CA;>28OE @8A:0. � F9I E?GK4SI, >B784 6B;@B:AO9 <EIB8O 
@B:AB BC<E4FP E CB@BMPR A9>BFBDB7B 69DBSFABEFAB7B D4ECD989?9A<S, CB-
?GK49@ �#$ 6 GE?B6<SI D<E>4. �?S CBEFDB9A<S D4ECD989?9A<S 69DBSFAB-
EF9= A9B5IB8<@B ?<5B <@9FP 6 D4ECBDS:9A<< EF4F<EF<K9E><9 84AAO9, ?<5B 
CD<6?9>4FP ;A4A<S Q>EC9DFB6. "5OKAB 8?S D9L9A<S ;484K QFB7B F<C4 CD<-
@9ASRFES @9FB8O F9BD<< B8AB@9DAB= <?< @AB7B@9DAB= CB?9;ABEF<. 1F< 
;484K< ;4A<@4RF CDB@9:GFBKAB9 CB?B:9A<9 @9:8G ;484K4@< CD<ASF<S D9-
L9A<= 6 GE?B6<SI A9BCD989?9AABEF< < BCD989?9AABEF<.  

�040G8 2 CA;>28OE =5>?@545;5==>AB8. 1F< ;484K< <@9RF @9EFB, >B-
784 <AHBD@4J<S, A9B5IB8<@4S 8?S CD<ASF<S D9L9A<=, S6?S9FES A9FBKAB=, 
A9CB?AB=, A9>B?<K9EF69AAB=, 4 HBD@4?PAO9 @B89?< <EE?98G9@B= E<EF9@O 
E?<L>B@ E?B:AO, ?<5B BFEGFEF6GRF. � F4><I E?GK4SI 8?S D9L9A<S ;484K< 
B5OKAB CD<6?9>4RFES ;A4A<S Q>EC9DFB6.  � BF?<K<9 BF CB8IB84, CD<ASFB7B 
6 Q>EC9DFAOI E<EF9@4I, 8?S D9L9A<S �#$ ;A4A<S Q>EC9DFB6 B5OKAB 6OD4-
:9AO 6 6<89 A9>BFBDOI >B?<K9EF69AAOI 84AAOI, A4;O649@OI CD98CBKF9-
A<S@<. 

"5D45BF>4 <AHBD@4J<< @B:9F B>4;4FPES 8BEF4FBKAB FDG8B9@>B=, CD< 
QFB@ @B:9F 6B;A<>AGFP A9B5IB8<@BEFP EB69DL9A<S A9E>B?P><I <F9D4J<= 
< :9?4A<9 CD<@9A<FP D4;?<KAO9 @9FB8O 8?S D9L9A<S ;484K<. #BQFB@G 
<@9AAB A4 QFB@ QF4C9 6B;A<>49F CBFD95ABEFP 6 >B@CPRF9DAB= CB889D:>9 
CDBJ9EE4 CD<ASF<S D9L9A<S. 

 �=0;87 8 8=B5@?@5B0F8O ?>;CG5==KE @57C;LB0B>2 

#B?GK9AAO9 D9;G?PF4FO @B7GF B>4;4FPES A9G8B6?9F6BD<F9?PAO@< < 
CBFD95B64FP <;@9A9A<= 6 CBEF4AB6>9 �#$. � QFB@ E?GK49 A9B5IB8<@B 5G-
89F CDB=F< ;4AB6B 69EP CGFP. $9L9A<9 �#$ @B:9F ;4A<@4FP 8BEF4FBKAB 
8?<F9?PAO= CDB@9:GFB> 6D9@9A<, 6 F9K9A<9 >BFBDB7B B>DG:9A<9 ;484K< 
@B:9F <;@9A<FPES < CBFD95B64FP >BDD9>F<DB6B> 6 CBEF4AB6>9 ;484K<, 4 
F4>:9 6 <EIB8AOI 84AAOI.  
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���"$�&"$!�/ $��"&� № 3 

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

1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D45BFO E >D<F9D<S@< 8?S CD<ASF<S D9L9A<= 6 GE?B6<SI D<E>4. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1. #@8=OB85 @5H5=89 2 CA;>28OE @8A:0 
 

 4F9@4F<K9E>4S @B89?P ;484K< CD<ASF<S D9L9A<S CD98EF46?S9F EB5B= HBD-
@4?PAB9 BC<E4A<9 J9?<, ED98EF6, D9;G?PF4FB6, 4 F4>:9 ECBEB54 E6S;< ED98EF6 < 
D9;G?PF4FB6. �?S HBD@4?PAB7B BC<E4A<S ED98EF6 < D9;G?PF4FB6 ;484RF @AB:9-
EF6B ) ={x1, &, xn} 4?PF9DA4F<6 < @AB:9EF6B � = {a1, &, an} <EIB8B6. �?PF9D-
A4F<6O − QFB FB, KFB 6O5<D49F ?<JB, CD<A<@4RM99 D9L9A<9 (�#$), 4 <EIB8O − 

FB, > K9@G BA< CD<6B8SF. 
� ;484K4I CD<ASF<S D9L9A<= E >BA9KAO@< @AB:9EF64@< X < A EGM9EF6G9F 

A9E>B?P>B F<CB6 ;46<E<@BEF< <EIB8B6 BF 4?PF9DA4F<6. � 84AAB= ?45BD4FBDAB= 
D45BF9 D4EE@4FD<649FES F<C E6S;<, >BFBDO= CD98CB?4749F, KFB >4:84S 4?PF9DA4-
F<64 @B:9F CD<69EF< > B8AB@G <; A9E>B?P><I <EIB8B6, >4:8O= <; >BFBDOI 
<@99F BCD989?9AAGR 69DBSFABEFP CBS6?9A<S. 1F4 69DBSFABEFP BCD989?S9FES 
86G@S H4>FBD4@<: 6O5BDB@ 4?PF9DA4F<6O, BEGM9EF6?S9@O@ �#$, < EBEFBSA<9@ 
6A9LA9= ED98O. "5B;A4K<@ @AB:9EF6B 6E9I EBEFBSA<= 6A9LA9= ED98O K9D9; 
Y = {y1, ..., ym}, FB784 >4:8O= <EIB8 aij  � 6 E<?G E>4;4AAB7B 9EFP HGA>J<S 
86GI 4D7G@9AFB6: aij = F(xi, yj), 789 xi (xi  ) ) − 6O5D4AA4S 4?PF9DA4F<64; yj (yj 
 Y) − EBEFBSA<9 6A9LA9= ED98O.  

(GA>J<R F(x, y) A4;O64RF HGA>J<9= D94?<;4J<<. �E?< @AB:9EF6B 4?PF9D-
A4F<6 < @AB:9EF6B EBEFBSA<= ED98O >BA9KAO, FB G8B5AB CD98EF46?SFP HGA>J<R 
D94?<;4J<< F 6 6<89 F45?<JO (F45?. 1). 1F4 F45?<J4 8?S >BA>D9FAOI D4EE@4FD<-
649@OI ;484K BCD989?S9F 6E9 <I 6B;@B:AO9 D9L9A<S, CBQFB@G 9ё K4EFB A4;O-
64RF @4FD<J9= D9L9A<=. 1F< D9L9A<S (<EIB8O) 8B?:AO 8BCGE>4FP >B?<K9-
EF69AAGR BJ9A>G, < @O 5G89@ 8?S CDBEFBFO BFB:89EF6?SFP QF< >B?<K9EF69AAO9 
BJ9A>< E EBBF69FEF6GRM<@< <EIB84@<. 

$4EE@BFD<@ @4FD<JG D9L9A<= 8?S E<FG4J<=, >B784 �#$  ;A49F 69DBSFABEF< 

)1(   
1  j

=õ
=

m

jj qq

 CBS6?9A<S >4:8B7B EBEFBSA<S yj ( m,j   1= ) 6A9LA9= ED98O. � QFB@ 
E?GK49, 9E?< 6O5D4A4 4?PF9DA4F<64 xi, FB 8?S >4:8B7B <EIB84 ak  �  @B:AB 
A4=F< 69DBSFABEFP pk 97B A4EFGC?9A<S. �?S QFB7B AG:AB BF@9F<FP 6 i-= EFDB>9 
F45?. 1 6E9 >?9F><, 789 EFB<F <EIB8 4k, < CDBEG@@<DB64FP 69DBSFABEF< EBBF69F-
EF6GRM<I EFB?5JB6. &4><@ B5D4;B@, >4:8B= 4?PF9DA4F<69 EBBF69FEF6G9F 
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69DBSFABEFA4S @9D4 A4 @AB:9EF69 <EIB8B6; E?98B64F9?PAB, CB?GK49@ ;484KG 
CD<ASF<S D9L9A<S 6 EFBI4EF<K9E><I GE?B6<SI <?< 6 GE?B6<SI D<E>4. 

 

                                                                                                              &45?<J4 1 
 

F(x, y) y1 ... yj ... ym 

x1 a11 = F(x1,y1) ... a1j = F(x1,yj) .... a1m = F(x1,ym) 

... ... ... ... ... ... 

xi aim = F(xi,y1) ... aij = F(xi,yj) ... aim = F(xi,ym) 

... ... ... ... ... ... 

xn a1m = F(xn,y1) ... anj = F(xn,yj) ... anm = F(xn,ym) 

 
 

2.2. �;0AA8G5A:85 :@8B5@88 ?@8=OB8O @5H5=89  
2 CA;>28OE @8A:0 

2.2.1. �@8B5@89 �095A0 − �0?;0A0 

�D<F9D<= �4=9E4 − �4C?4E4 @B:AB D4EE@4FD<64FP >4> B5B5M9A<9 
A9=FD4?PAB7B >D<F9D<S, >BFBDO= <ECB?P;G9FES 8?S CD<ASF<S D9L9A<= 6 GE?B-
6<SI A9BCD989?9AABEF< 6 CD98CB?B:9A<<, KFB ED984 A9=FD4?PA4 > �#$ <, E?9-
8B64F9?PAB, 6E9 9ё EBEFBSA<S CBS6?SRFES E B8<A4>B6B= 69DBSFABEFPR. � F4><I 
E?GK4SI J9?9EBB5D4;AB 6O5<D4FP 4?PF9DA4F<6O, >BFBDO@ EBBF69FEF6G9F @4>E<-
@4?PAB9 ED98A99 ;A4K9A<9: 

 

. 
1

max  
1

A ÷÷
ø

ö
÷÷
ø

ö
= õ

=

m

j
ij

i
a

m
K                                                   (1) 

 

�E?< >4:8B9 EBEFBSA<9 ) 1,(  mjy j =
 6A9LA9= ED98O CBS6?S9FES EB E6B9= 69-

DBSFABEFPR qj, FB ED98A99 ;A4K9A<9, EBBF69FEF6GRM99 >4:8B= 4?PF9DA4F<69, 
A9B5IB8<@B 6OK<E?SFP E GK9FB@ QF<I 69DBSFABEF9= E CB@BMPR 6OD4:9A<S 8?S 
@4F9@4F<K9E>B7B B:<84A<S. � D9;G?PF4F9 QFB7B B5B5M9A<S < CB?GK49FES EBBF-
ABL9A<9 8?S >D<F9D<S �4=9E4 − �4C?4E4: 

 

õõ
==

=÷÷
ø

ö
÷÷
ø

ö
=

m

j
j

m

j
jij

i
BL .qqaK
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1   , max                                           (2) 

 

#D<@9A9A<9 >D<F9D<S �4=9E4 − �4C?4E4 CD98CB?4749F 6OCB?A9A<9 E?98GR-
M<I GE?B6<=: 

− FBKAB9 ;A4A<9 69DBSFABEF9= CBS6?9A<S EBEFBSA<= 6A9LA9= ED98O; 
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− A9;46<E<@BEF< 69DBSFABEF9= CBS6?9A<S EBEFBSA<= 6A9LA9= ED98O BF 6D9-
@9A<; 

− D94?<;4J<R D9L9A<= (CB >D4=A9= @9D9, F9BD9F<K9E><) 59E>BA9KAB9 K<E?B 
D4;. 

#D< 6OCB?A9A<< QF<I GE?B6<= >D<F9D<= �4=9E4 − �4C?4E4 S6?S9FES 45EB-
?RFAB A489:AO@ >D<F9D<9@, <E>?RK4RM<@ >4>B=-?<5B D<E>. !4DGL9A<9 G>4-
;4AAOI GE?B6<= 89?49F >D<F9D<= �4=9E4 − �4C?4E4 D<E>B64AAO@. 

2.2.2. �@8B5@89 )>460 − �5<0=0 

�D<F9D<= �4=9E4 − �4C?4E4 849F 5B?99 BCF<@<EF<KAO9 CDB7AB;O, K9@ @4>-
E<@<AAO= >D<F9D<=, B8A4>B BA CD98CB?4749F < 5B?99 6OEB><= GDB69AP <AHBD-
@<DB64AABEF<, < @AB7B>D4FAO9 D94?<;4J<<.  

�D<F9D<= �4=9E4 − �4C?4E4 A489:9A FB?P>B FB784, >B784 FBKAB <;69EFAO 
69DBSFABEF< CBS6?9A<S EBEFBSA<= 6A9LA9= ED98O, B8A4>B A4 CD4>F<>9 FBKAO9 
J<HDO, >4> CD46<?B, BFEGFEF6GRF. 1FB BE?45?S9F 8B69D<9 > >D<F9D<R < ;4EF46-
?S9F B5D4M4FPES > 5B?99 A489:AB@G @4>E<@<AAB@G >D<F9D<R, >BFBDO= 74D4A-
F<DG9F BCD989?9AAO= @<A<@G@. 1FBF 74D4AF<DB64AAO= @<A<@G@ @B:AB CBCO-
F4FPES G69?<K<FP ;4 EK9F <ECB?P;B64A<S 6;69L9AAB= ?<A9=AB= >B@5<A4J<< D4E-
E@4FD<649@OI >D<F9D<96:  

 

  . min)(1max )(1 
1

@@ ÷÷
ø

ö
÷÷
ø

ö
−+=−+= õ

=
ij

j

m

j
jij

i
BLHL acqaAKccKK                  (3) 

 

% CB@BMPR C4D4@9FD4 E )10(  c , E B8AB= EFBDBAO, 6OD4:49FES EF9C9AP 
8B69D<S > <ECB?P;G9@B@G D4ECD989?9A<R 69DBSFABEF<, 4 E 8DG7B= − EF9C9AP A9-
:9?4F9?PABEF< CBS6?9A<S BK9AP @4?OI ;A4K9A<=. �E?< EF9C9AP 8B69D<S 69?<>4 
< K<E?B D94?<;4J<= CD<ASFB7B D9L9A<S ;A4K<F9?PAB, FB 4>J9AF<DG9FES >D<F9-
D<= KBL, 6 CDBF<6AB@ E?GK49 CD98CBKF9A<9 BF849FES @4>E<@<AAB@G >D<F9D<R. 
#BE>B?P>G K<E?B64S BJ9A>4 EF9C9A< 8B69D<S > <ECB?P;G9@B@G D4ECD989?9A<R 
69DBSFABEF< < EF9C9A< A9:9?4F9?PABEF< CBS6?9A<S @4?OI ;A4K9A<= B5OKAB ;4-
FDG8A9A4, FB 6O5BD C4D4@9FD4 c, >4> CD46<?B, EG5N9>F<69A. �B @AB7<I E?GK4SI 
CB?474RF, KFB  c = 0,5. #D<  c = 1  >D<F9D<= KHL C9D9IB8<F 6 >D<F9D<= �4=-
9E4 − �4C?4E4, 4 CD<  c = 0  CD96D4M49FES 6 @4>E<@<AAO= >D<F9D<=. 

2.2.3. �@8B5@89 <8=8<C<0 48A?5@A88 >F5=>G=>3> DC=:F8>=0;0 

�D<F9D<= )B8:4 3 �9@4A4 E CB@BMPR @4>E<@<AAB7B >D<F9D<S 6 >4>B=-FB 
@9D9 B7D4A<K<649F CBS6?9A<9 BF89?PAOI D9L9A<= E A98BCGEF<@B @4?O@< ;A4-
K9A<S@< 84:9 CD< 5B?PL<I ED98A<I ;A4K9A<SI, CB?GK49@OI CB >D<F9D<R �4=-
9E4 3 �4C?4E4. �M9 B8<A ECBEB5 B7D4A<K9A<S @4?OI ;A4K9A<= − QFB B7D4A<K9A<S 
K9D9; 69?<K<AG 8<EC9DE<< BFABE<F9?PAB ED98A97B ;A4K9A<S, CB?GK49@B7B E 
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CB@BMPR >D<F9D<S �4=9E4 3 �4C?4E4. #BE>B?P>G 8<EC9DE<S Di  i-= EFDB>< @4F-
D<JO D9L9A<= I4D4>F9D<;G9F D4EE9<64A<9 Q?9@9AFB6 QFB= EFDB>< BFABE<F9?PAB 
9ё ED98A97B ;A4K9A<S, FB K9@ @9APL9 69?<K<A4 8<EC9DE<<, F9@ @9APL9 69DBSF-
ABEFP A4?<K<S 6 EFDB>9 < CBS6?9A<S 6 >4K9EF69 D9L9A<= @4?OI Q?9@9AFB6 aij.  

�D<F9D<= @<A<@G@4 8<EC9DE<< BJ9ABKAB7B HGA>J<BA4?4 <@99F 6<8 
 

.qqaaDK j

m

j

m

j
jijij

i
i

i
MD  minmin

2

1 1 ÷
÷

ø

ö

÷
÷

ø

ö
÷÷
ø

ö
÷÷
ø

ö
−== õ õ

= =
                                 (4) 

 

789 )  ,1(  mjq j =
 3 69DBSFABEF< CBS6?9A<S EBEFBSA<= 6A9LA9= ED98O. 

�D<F9D<= (4) 6 5B?PL<AEF69 E?GK496 CD<@9AS9FES FB?P>B >4> 6ECB@B74F9?P-
AO= >D<F9D<=, CBE>B?P>G EBBFABL9A<9 Di < Dk @B:9F 6OCB?ASFPES CD< GE?B6<< 

.qaqa
m

j
jij

m

j
jkj õõ

==
þþ
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�4> 6ECB@B74F9?PAO= >D<F9D<= @B:9F CD<@9AS9FES, A4CD<@9D, > F9@ 4?P-
F9DA4F<64@, ;A4K9A<S >D<F9D<S �4=9E4 3 �4C?4E4 >BFBDOI 5B?PL9 A9>BFBDB7B 
A4C9D98 ;484AAB7B ;A4K9A<S, <?< > 4?PF9DA4F<64@, <@9RM<@ B8<A4>B6O9 <?< 
5?<;><9 ;A4K9A<S >D<F9D<S �4=9E4 3 �4C?4E4. 

�;69EFAO @B8<H<>4J<< >D<F9D<S, GK<FO64RM<9 D4;5DBE ;A4K9A<= A9 BF-
ABE<F9?PAB ED98A97B, 4 BFABE<F9?PAB A4<5B?PL97B ;A4K9A<S, BFABE<F9?PAB 
A4<5B?99 69DBSFAB7B ;A4K9A<S. 

2.2.4. �@8B5@89 �5@<595@0 

�D<F9D<= �9D@9=9D4 BCD989?S9FES EBBFABL9A<9@  
 

 . 1   , minmax 
1

�9D == õ
=

m

j
jjij

ji
qqaK                                         (5) 

 

� <;69EFAB@ BFABL9A<< >D<F9D<= �9D@9=9D4 S6?S9FES B5B5M9A<9@ @4>E<-
@<AAB7B >D<F9D<S. � E?GK49 D46AB@9DAB7B D4ECD989?9A<S, >B784 

) 1(    1 m,jm/q j ==
 BA< EF4AB6SFES <89AF<KAO@<. 

�D<F9D<= S6?S9FES A489:AO@ FB?P>B 6 E?GK49, >B784 FBKAB <;69EFAO 69DB-
SFABEF< CBS6?9A<S EBEFBSA<= 6A9LA9= ED98O < D9L9A<9 D94?<;G9FES 5B?PLB9 
K<E?B D4;. � CDBF<6AB@ E?GK49 <ECB?P;B64A<9 >D<F9D<S �9D@9=9D4 @B:9F CD<-
6B8<FP > A9BCD4684AAB 5B?PLB@G D<E>G.  

2.2.5. �@8B5@89 AC1J5:B82=>-A@54=8E A>60;5=89 8 :@8B5@89 )><5-
=N:0 
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�@9RFES >D<F9D<<, >BFBDO9 CB HBD@9 EB6C484RF E >D<F9D<9@ �4=-
9E4 − �4C?4E4, B8A4>B BA< <ECB?P;GRF A9 B5N9>F<6AO9, 4 EG5N9>F<6AO9 69DBSF-
ABEF< < BFABESFES > >D<F9D<S@ CD<ASF<S D9L9A<= 6 GE?B6<SI A9BCD989?9AAB-
EF<. "8A<@ <; F4><I >D<F9D<96 S6?S9FES >D<F9D<= EG5N9>F<6AB-ED98A<I EB:4-
?9A<=: 

,)max(min
1

EEE jijij
i

m

ji
paaK −= õ

=
                                          (6) 

789 pj − EG5N9>F<6A4S 69DBSFABEFP EBEFBSA<S yj 6A9LA9= ED98O. #D<A<@4-

9FES D46AB= BFABL9A<R EG@@O Q?9@9AFB6 j-7B EFB?5J4 @4FD<JO ija , > EG@@9 

6E9I Q?9@9AFB6 @4FD<JO ija : 

.a/ap
m

j

n

i
ij

n

i
ijj ÷÷

ø

ö
÷÷
ø

ö
÷
ø
ö

÷
ø
ö= õõõ

= == 1 11

                                                 (7) 

 

� >D<F9D<< )B@9AR>4 EG5N9>F<6AO9 69DBSFABEF< 66B8SFES E CB@BMPR 
@4FD<JO EB:4?9A<=: 

 

.aa/aap
m

j

n

i
ijij

i

n

i
ijij

i
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ø

ö
÷÷
ø

ö
−÷

ø
ö

÷
ø
ö −= õõõ

= == 1 11

)max()(max                                    (8) 

 

%4@ >D<F9D<= )B@9AR>4 CB 6A9LA9@G 6<8G CB?ABEFPR EB6C4849F E >D<F9-
D<9@ �4=9E4 − �4C?4E4: 

.max
1

) j

m

j
ij

i
paK õ

=
=                                                      (9) 

 

 

3. �!�����'��0!/� ����!�/ 

 

1. �?S ;484AAB7B 64D<4AF4 HGA>J<< D94?<;4J<<, <ECB?P;GS Excel, BCD989-
?<F9 ?GKL<9 4?PF9DA4F<6O E CB@BMPR >D<F9D<96 (2) − (6), (9). 

2. #D98?B:<F9 < B5BEAG=F9 E6B= GA<>4?PAO= >D<F9D<= EFG89AFK
 8?S CD<AS-

F<S D9L9A<= 6 GE?B6<SI D<E>4. 
3. #DB89@BAEFD<DG=F9 D45BFBECBEB5ABEFP �4L97B >D<F9D<S A4 ;484AAB= < 

CD98?B:9AAB= �4@< HGA>J<SI D94?<;4J<<. 
4. �EE?98G=F9 J9?9EBB5D4;ABEFP CD<@9A9A<S >D<F9D<96 , BLK  ,HLK  ,MDK  

 �9DK
 ,EEcK  ,)K  ,@@K  ,4<K , AK  EFG89AFK

 6 GE?B6<SI D<E>4 8?S @4FD<JO 6O<7-
DOL9= CGF9@ N->D4FAB7B E?GK4=AB7B 6O5BD4 EBEFBSA<= 6A9LA9= ED98O. �EE?9-
8G=F9 6?<SA<9 69?<K<AO N A4 GCBDS8BK9A<9 >D<F9D<96 CB 69?<K<A9 ED98A97B 
6O<7DOL4. 
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5. �EE?98G=F9 J9?9EBB5D4;ABEFP CD<@9A9A<S >D<F9D<96 , BLK  ,HLK  ,MDK  

 �9DK
 ,EEcK  ,)K  ,@@K  ,4<K , AK  EFG89AFK

 6 GE?B6<SI, >B784 6E9 EBEFBSA<S 6A9L-
A9= ED98O  CBS6?SRFES  E  B8<A4>B6B=  69DBSFABEFPR  CD<  N->D4FAB@  E?GK4=-
AB@  6O5BD9 EBEFBSA<= 6A9LA9= ED98O. 'CBDS8BK<F9 G>4;4AAO9 >D<F9D<< CB 
69?<K<A9 ED98A97B 6O<7DOL4 CD< N->D4FAB@ E?GK4=AB@ 6O5BD9 EBEFBSA<= 
6A9LA9= ED98O. �EE?98G=F9 6?<SA<9 69?<K<AO N  A4 GCBDS8BK9A<9 >D<F9D<96. 

4. "HBD@<F9 BFK9F CB ?45BD4FBDAB= D45BF9. 
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4. ���%%�(���*�/ �##$  
�B@CPRF9DA4S CB889D:>4 CDBJ9EE4 CD<ASF<S D9L9A<= BEAB64A4 A4 

HBD@4?<;4J<< @9FB8B6 CB?GK9A<S <EIB8AOI < CDB@9:GFBKAOI BJ9AB>, 84-
649@OI �#$, < 4?7BD<F@<;4J<< E4@B7B CDBJ9EE4 6OD45BF>< D9L9A<S <  
CD98EF46?S9F EB5B= <F9D4F<6AO= CDBJ9EE 6;4<@B89=EF6<S GCD46?9AJ4 < 
>B@CPRF9D4. 

#DB7D4@@AB >B@CBA9AFO EFDG>FGDO �##$   6 ;46<E<@BEF< BF E?B:-
ABEF< CBEF46?9AAOI ;484K D94?<;B64AO CB-D4;AB@G, CBQFB@G A4 DOA>9 
CDB7D4@@AOI CDB8G>FB6 CD98?474RFES  D4;?<KAO9 �##$ . �E9 QF<  �##$  
@B:AB >?4EE<H<J<DB64FP CB D4;?<KAO@ CD<;A4>4@.  

4.1. �;0AA8D8:0F8O =0 C@>2=5 ?>;L7>20B5;O 

!4 GDB6A9 CB?P;B64F9?S Haettenschwiler (1999) 89?<F �##$  A4 C4E-
E<6AO9, 4>F<6AO9 < >BBC9D4F<6AO9 �##$ .  

�0AA82=>9 К��   A4;O649FES E<EF9@4, >BFBD4S CB@B749F �#$ 6 CD<-
ASF<< D9L9A<S, AB A9 @B:9F 6OA9EF< CD98?B:9A<9, >4>B9 D9L9A<9 CD<-
ASFP.  

А:B82=0O К��   @B:9F E89?4FP CD98?B:9A<9, >4>B9 D9L9A<9 E?98G9F 
6O5D4FP.  

К>>?5@0B82=0O К��   CB;6B?S9F �#$ <;@9ASFP, CBCB?ASFP <?< G?GK-
L4FP D9L9A<S, CD98?4749@O9 E<EF9@B=, CBEO?4S ;4F9@ QF< <;@9A9A<S 6 E<-
EF9@G 8?S CDB69D><. %<EF9@4 <;@9AS9F, CBCB?AS9F <?< G?GKL49F QF< D9L9-
A<S < CBEO?49F <I BCSFP CB?P;B64F9?R. #DBJ9EE CDB8B?:49FES 8B CB?GK9-
A<S EB7?4EB64AAB7B D9L9A<S. 
4.2. �;0AA8D8:0F8O ?> DC=:F8>=0;L=><C =0?>;=5=8N 8=B5@-

D59A0 A8AB5<K 

� ;46<E<@BEF< BF HGA>J<BA4?PAB7B A4CB?A9A<S <AF9DH9=E4 E<EF9@O 
6O89?SRF 864 BEAB6AOI F<C4 �##$ : EIS < DSS.  

EIS (Execution Information System) 2  <AHBD@4J<BAAO9 E<EF9@O DG>B-
6B8EF64 CD98CD<SF<S. 1F< E<EF9@O BD<9AF<DB64AO A4 A9CB87BFB6?9AAOI 
CB?P;B64F9?9=, <@9RF GCDBM9AAO= <AF9DH9=E, 54;B6O= A45BD CD98?4749-
@OI 6B;@B:ABEF9=, H<>E<DB64AAO9 HBD@O CD98EF46?9A<S <AHBD@4J<<. 
EIS-E<EF9@O D<EGRF B5MGR A47?S8AGR >4DF<AG F9>GM97B EBEFBSA<S 5<;-
A9E-CB>4;4F9?9= D45BFO >B@C4A<< < F9A89AJ<< <I D4;6<F<S, E 6B;@B:AB-
EFPR G7?G5?9A<S D4EE@4FD<649@B= <AHBD@4J<< 8B GDB6AS >DGCAOI B5N9>-
FB6 >B@C4A<<. $94?PA4S BF84K4 EIS-E<EF9@O F4, >BFBDGR 6<8<F DG>B6B8-
EF6B >B@C4A<< BF 6A98D9A<S F9IAB?B7<= �##$ .  

�?S �%$ I4D4>F9DAO E?98GRM<9 BEAB6AO9 K9DFO: 
• BFK9FO, >4> CD46<?B, 54;<DGRFES A4 EF4A84DFAOI 8?S BD74A<;4J<< 

;4CDBE4I; K<E?B CBE?98A<I BFABE<F9?PAB A969?<>B; 
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• �%$ CD98EF46?S9F BFK9FO 6 @4>E<@4?PAB G8B5AB@ 6<89, 6>?RK4R-
M9@, A4DS8G E F45?<J4@<, 89?B6GR 7D4H<>G, @G?PF<@98<=AO9 6B;@B:AB-
EF< < F. C.; 

• >4> CD46<?B, �%$ BD<9AF<DB64AO A4 >BA>D9FAO= 69DF<>4?PAO= DO-
AB>, A4CD<@9D H<A4AEO, @4D>9F<A7, GCD46?9A<9 D9EGDE4@<. 

DSS (Desicion Support System) 2 CB?ABHGA>J<BA4?PAO9 E<EF9@O 4A4-
?<;4 < <EE?98B64A<S 84AAOI, D4EEK<F4AAO9 A4 CB87BFB6?9AAOI CB?P;B64-
F9?9=, <@9RM<I ;A4A<S >4> 6 K4EF< CD98@9FAB= B5?4EF< <EE?98B64A<S, F4> 
< 6 K4EF< >B@CPRF9DAB= 7D4@BFABEF<.  

&9IAB?B7<< QFB7B F<C4 EFDBSFES A4 CD<AJ<C4I @AB7B@9DAB7B CD98-
EF46?9A<S < 4A4?<;4 84AAOI OLAP. 

&4>B9 89?9A<9 E<EF9@ A4 864 F<C4 A9 B;A4K49F, KFB CBEFDB9A<9 �##$  
6E9784 CD98CB?4749F D94?<;4J<R FB?P>B B8AB7B <; QF<I F<CB6. EIS < DSS 
@B7GF HGA>J<BA<DB64FP C4D4??9?PAB, D4;89?SS B5M<9 84AAO9 </<?< E9D-
6<EO, CD98BEF46?SS E6BR HGA>J<BA4?PABEFP >4> 6OEL9@G DG>B6B8EF6G, 
F4> < EC9J<4?<EF4@ 4A4?<F<K9E><I BF89?B6 >B@C4A<=.  

4.3. �;0AA8D8:0F8O =0 :>=F5?BC0;L=>< C@>2=5 
!4 >BAJ9CFG4?PAB@ GDB6A9 Power (2003) D4;?<K49F E?98GRM<9 �##$ 

, GCD46?S9@O9: 
• A>>1I5=8O<8 (Communication-Driven DSS);  

• 40==K<8 (Data-Driven DSS); 

• 4>:C<5=B0<8 (Document-Driven DSS); 

• 7=0=8O<8 (Knowledge-Driven DSS);  

• <>45;O<8 (Model-Driven DSS).  

�##$ , C?@02;O5<K5 <>45;O<8, I4D4>F9D<;GRFES 6 BEAB6AB@ 8B-
EFGC < @4A<CG?SJ<< E @4F9@4F<K9E><@< @B89?S@<.  

'?@02;O5<0O A>>1I5=8O<8 �##$  (Communication-Driven DSS) 

(D4A99 7DGCCB64S �##$  - GDSS) CB889D:<649F 7DGCCG CB?P;B64F9?9=, D4-
5BF4RM<I A48 6OCB?A9A<9@ B5M9= ;484K<. 

�##$ , C?@02;O5<K5 40==K<8 (Data-Driven DSS) <?< �##$ , >@8-
5=B8@>20==K5 =0 @01>BC A 40==K<8 (Data-oriented DSS), 6 BEAB6AB@ BD<-
9AF<DGRFES A4 8BEFGC < @4A<CG?SJ<< E 84AAO@<.  

�##$ , C?@02;O5<K5 4>:C<5=B0<8 (Document-Driven DSS), GCD46-
?SRF, BEGM9EF6?SRF CB<E> < @4A<CG?<DGRF A9EFDG>FGD<DB64AAB= <AHBD-
@4J<9=, ;484AAB= 6 D4;?<KAOI HBD@4F4I.  

!4>BA9J, �##$ , C?@02;O5<K5 7=0=8O<8 (Knowledge-Driven DSS), 

B59EC9K<64RF D9L9A<9 ;484K 6 6<89 H4>FB6, CD46<?, CDBJ98GD. 
!4 F9IA<K9E>B@ GDB6A9 Power (1997) D4;?<K49F �##$  6E97B CD98CD<-

SF<S < A4EFB?PAGR. 

http://ru.wikipedia.org/wiki/OLAP
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 �##$  2A53> ?@54?@8OB8O CB8>?RK9A4 > 5B?PL<@ ID4A<?<M4@ <A-
HBD@4J<< < B5E?G:<649F @AB7<I @9A98:9DB6 CD98CD<SF<S.  

!0AB>;L=0O �##$  3 QFB @4?4S E<EF9@4, B5E?G:<64RM4S ?<LP B8<A 
>B@CPRF9D CB?P;B64F9?S.  

4.4. �;0AA8D8:0F8O ?> 0@E8B5:BC@5 
!4 E97B8ASLA<= 89AP @B:AB 6O89?<FP K9FOD9 A4<5B?99 CBCG?SDAOI 

F<C4 4DI<F9>FGD �##$ : 
1.  (GA>J<BA4?PA4S �##$ .  
2.  !9;46<E<@O9 6<FD<AO 84AAOI.  
3.  �6GIGDB6A96B9 ID4A<?<M9 84AAOI.  
4.  &D9IGDB6A96B9 ID4A<?<M9 84AAOI.  
4.5. �;0AA8D8:0F8O 2 7028A8<>AB8 >B 2840 40==KE, A :>B>@K<8 

@01>B0NB �##$   
� ;46<E<@BEF< BF 6<84 84AAOI, E >BFBDO@< QF< E<EF9@O D45BF4RF, 

�##$  GE?B6AB @B:AB D4;89?<FP A4 BC9D4F<6AO9 < EFD4F97<K9E><9.  
�?5@0B82=K5 К��   CD98A4;A4K9AO 8?S A9@98?9AAB7B D947<DB64A<S 

A4 <;@9A9A<S F9>GM9= E<FG4J<< 6 GCD46?9A<< H<A4AEB6B-IB;S=EF69AAO@< 
CDBJ9EE4@< >B@C4A<<. �##$  QFB7B F<C4 CB?GK<?< A4;64A<9 �=D>@<0F8-
>==KE !8AB5<  C:>2>4AB20 (Executive Information Systems, �%$).  

�?S �%$ I4D4>F9DAO E?98GRM<9 BEAB6AO9 K9DFO: 
• BFK9FO, >4> CD46<?B, 54;<DGRFES A4 EF4A84DFAOI 8?S BD74A<;4J<< 

;4CDBE4I; K<E?B CBE?98A<I BFABE<F9?PAB A969?<>B; 
• �%$ CD98EF46?S9F BFK9FO 6 @4>E<@4?PAB G8B5AB@ 6<89, 6>?RK4R-

M9@, A4DS8G E F45?<J4@<, 89?B6GR 7D4H<>G, @G?PF<@98<=AO9 6B;@B:AB-
EF< < F. C.; 

• >4> CD46<?B, �%$ BD<9AF<DB64AO A4 >BA>D9FAO= 69DF<>4?PAO= DO-
AB>, A4CD<@9D H<A4AEO, @4D>9F<A7, GCD46?9A<9 D9EGDE4@<. 

!B@0B538G5A:85 К��   BD<9AF<DB64AO A4 4A4?<; ;A4K<F9?PAOI B5N-
9@B6 D4;ABDB8AB= <AHBD@4J<<, CB<E> A4<5B?99 D4J<BA4?PAOI 64D<4AFB6 
D4;6<F<S 5<;A9E4 >B@C4A<< E GK9FB@ 6?<SA<S D4;?<KAOI H4>FBDB6, CD98-
CB?474RF 7?G5B>GR CDBD45BF>G 84AAOI. !9BFN9@?9@O@ >B@CBA9AFB@ 
�##$  QFB7B GDB6AS S6?SRFES CD46<?4 CD<ASF<S D9L9A<=, >BFBDO9 A4 BE-
AB69 47D97<DB64AAOI 84AAOI 84RF 6B;@B:ABEFP @9A98:9D4@ >B@C4A<< 
B5BEAB6O64FP E6B< D9L9A<S, <ECB?P;B64FP H4>FBDO GEFB=K<6B7B DBEF4 
5<;A9E4 >B@C4A<< < EA<:4FP D<E><. &9IAB?B7<< QFB7B F<C4 EFDBSFES A4 
CD<AJ<C4I @AB7B@9DAB7B CD98EF46?9A<S < 4A4?<;4 84AAOI (OLAP).  

#B >D<F9D<R D9:<@4 4A4?<;4 84AAOI <AHBD@4J<BAAB-4A4?<F<K9-
E><9 E<EF9@O (��%) CB8D4;89?SRFES A4 869 >4F97BD<<: 

1) AB0B8G5A:85 (6>?RK4RM<9 CD98BCD989?9AAO= A45BD EJ9A4D<96 
B5D45BF>< 84AAOI < EBEF46?9A<S BFK9FB6); 6 QFG >4F97BD<R 6IB8SF �%$;  

http://ru.wikipedia.org/wiki/OLAP
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2)  48=0<8G5A:85 (CB889D:<64RM<9 CBEFDB9A<9 < 6OCB?A9A<9 A9D9-
7?4@9AF<DB64AAOI ;4CDBEB6 < HBD@<DB64A<9 BFK9FB6 CDB<;6B?PAB= 
HBD@O).  

Д8=0<8G5A:85 К��  , A4CDBF<6, BD<9AF<DB64AO A4 B5D45BF>G A9D9-
7?4@9AF<DB64AAOI, A9B:<84AAOI (ad hoc) ;4CDBEB6 4A4?<F<>B6 > 84AAO@. 
!4<5B?99 7?G5B>B FD95B64A<S > F4><@ E<EF9@4@ D4EE@BFD9? E. F. Codd , 
CB?B:<6 A4K4?B >BAJ9CJ<< BC9D4F<6AB= 4A4?<F<K9E>B= B5D45BF>< 84A-
AOI 3 OLAP. 

� BEAB69 >BAJ9CJ<< BC9D4F<6AB= 4A4?<F<K9E>B= B5D45BF>< (OLAP) 
?9:<F @AB7B@9DAB9 CD98EF46?9A<9 84AAOI. #B �B88G, @AB7B@9DAB9 >BA-
J9CFG4?PAB9 CD98EF46?9A<9 (multi-dimensional conceptual view) S6?S9FES 
A4<5B?99 9EF9EF69AAO@ 6;7?S8B@ GCD46?SRM97B C9DEBA4?4 A4 B5N9>F 
GCD46?9A<S. "AB CD98EF46?S9F EB5B= @AB:9EF69AAGR C9DEC9>F<6G, EBEFB-
SMGR <; A9E>B?P><I A9;46<E<@OI <;@9D9A<=, 68B?P >BFBDOI @B7GF 5OFP 
CDB4A4?<;<DB64AO BCD989?9AAO9 EB6B>GCABEF< 84AAOI. "8AB6D9@9AAO= 
4A4?<; CB A9E>B?P><@ <;@9D9A<S@ 84AAOI BCD989?S9FES >4> @AB7B@9D-
AO= 4A4?<;. �4:8B9 <;@9D9A<9 6>?RK49F A4CD46?9A<S >BAEB?<84J<< 84A-
AOI, EBEFBSM<9 <; E9D<< CBE?98B64F9?PAOI GDB6A9= B5B5M9A<S, 789 >4:-
8O= 6OL9EFBSM<= GDB69AP EBBF69FEF6G9F 5B?PL9= EF9C9A< 47D974J<< 
84AAOI CB EBBF69FEF6GRM9@G <;@9D9A<R.  

 �?<9AF-E9D69DA4S 4DI<F9>FGD4 F4>:9 S6?S9FES A9B5IB8<@O@ 4FD<5G-
FB@ F9IAB?B7<< data mining. &4>B= CB8IB8 CD98BEF46?S9FES 6B;@B:ABEFP 
6OCB?ASFP A4<5B?99 FDG8B9@><9 CDBJ98GDO B5D45BF>< 84AAOI A4 6OEB>B-
CDB<;6B8<F9?PAB@ E9D69D9 >4> D4;D45BFK<>4@ CDB9>FB6, F4> < CB?P;B64F9-
?S@. !4 QFB@ :9 E9D69D9 @B7GF ID4A<FPES < CB ;4CDBE4@ >?<9AFB6 6OCB?-
ASFPES >BDCBD4F<6AO9 CDB9>FO data mining. 

  9FB8O data mining D4ECDBEFD4A9AO 6B @AB7<I BD74A<;4J<SI <;-;4 
FB7B, KFB BA< @B7GF E89?4FP EGM9EF69AAO= 6>?48 6 G69?<K9A<9 8BIB8B6. 
1F< @9FB8O @B7GF <ECB?P;B64FPES 8?S GCD46?9A<S 6;4<@BBFABL9A<S@< E 
>?<9AF4@<. "CD989?SS I4D4>F9D<EF<>< >?<9AFB6, >BFBDO9 @B7GF G=F< > 
>BA>GD9AF4@, >B@C4A<S @B:9F CD98CD<A<@4FP 89=EF6<S 8?S <I G89D:4A<S, 
F4> >4> EBID4A<FP >?<9AF4 6E9784 89L96?9, K9@ CD<B5D9EF< AB6B7B. 

 �?RKB@ > GEC9LAB@G CD<@9A9A<R @9FB8B6 data mining E?G:<F A9 
CDBEFB 6O5BD 4?7BD<F@4, 4 @4EF9DEF6B K9?B69>4, >BFBDO= CDB6B8<F CB-
EFDB9A<9 @B89?<, < 6B;@B:ABEF< CDB7D4@@O CDB6B8<FP CDBJ9EE @B89?<-
DB64A<S. �AHBD@4F<6ABEFP D94?<;B64AAB7B CDB9>F4 data mining ;46<E<F BF 
QF<I H4>FBDB6 6 5B?PL9= EF9C9A<, K9@ BF 4?7BD<F@B6. %GM9EF6GRF 869 
EFBDBAO GEC9I4 6 CB<E>9 84AAOI. �B-C9D6OI 3 QFB K9F>4S < SEA4S HBD@G-
?<DB6>4 ;484K<, >BFBD4S CB8?9:<F D9L9A<R. �B-6FBDOI 3 QFB <ECB?P;B64-
A<9 CD46<?PAOI 84AAOI. #BE?9 6O5BD4 84AAOI <; 6E9I 8BEFGCAOI 
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<EFBKA<>B6 (<?< 84:9 CD<B5D9F9A<S 84AAOI <; 6A9LA<I <EFBKA<>B6) 
A9B5IB8<@B <I CD9B5D4;B64FP <?< E7DGCC<DB64FP 6 BCD989?9AAB@ CBDS8>9. 

+9@ 5B?PL9 4A4?<F<> @B:9F «<7D4FP» E 84AAO@<, EFDB<FP @B89?9=, 
BJ9A<64FP D9;G?PF4FO (FB 9EFP 5B?PL9 D45BF4FP E 84AAO@< ;4 98<A<JG 
6D9@9A<), F9@ ?GKL9 @B:9F 5OFP D9;G?PF4F. $45BF4 E 84AAO@< EF4AB6<FES 
5B?99 QHH9>F<6AB=, >B784 6B;@B:A4 <AF97D4J<S E?98GRM<I >B@CBA9A-
FB6: 6<;G4?<;4J<S, 7D4H<K9E><= <AEFDG@9AF4D<=, ED98EF64 HBD@<DB64A<S 
;4CDBEB6, BC9D4F<6A4S 4A4?<F<K9E>4S B5D45BF>4, >BFBDO9 CB;6B?SRF CB-
ASFP 84AAO9 < <AF9DCD9F<DB64FP D9;G?PF4FO, <, A4>BA9J, E4@< 4?7BD<F@O, 
>BFBDO9 EFDBSF @B89?<. 

�=B5;;5:BC0;L=K9 0=0;87 40==KE (��� 2Data Mining) 2 QFB CDB-
J9EE CB889D:>< CD<ASF<S D9L9A<=, BEAB64AAO= A4 CB<E>9 6 84AAOI E>DO-
FOI ;4>BAB@9DABEF9= (L45?BAB6 <AHBD@4J<<). #D< QFB@ A4>BC?9AAO9 
E6989A<S 46FB@4F<K9E>< B5B5M4RFES 8B <AHBD@4J<<, >BFBD4S @B:9F 5OFP 
BI4D4>F9D<;B64A4 >4> ;A4A<S.  

� B5M9@ E?GK49 CDBJ9EE ��� EBEFB<F <; FDёI EF48<=:  
1) 6OS6?9A<9 ;4>BAB@9DABEF9= (E6B5B8AO= CB<E>);  
2) <ECB?P;B64A<9 6OS6?9AAOI ;4>BAB@9DABEF9= 8?S CD98E>4;4A<S A9-

<;69EFAOI ;A4K9A<= (CDB7ABEF<K9E>B9 @B89?<DB64A<9);  
3) 4A4?<; <E>?RK9A<=, CD98A4;A4K9AAO= 8?S 6OS6?9A<S < FB?>B64A<S 

4AB@4?<= 6 A4=89AAOI ;4>BAB@9DABEFSI.  
OLAP <  Data Mining 2 869 EBEF46AO9 K4EF< CDBJ9EE4 CB889D:>< CD<-

ASF<S D9L9A<=. !B E97B8AS 5B?PL<AEF6B E<EF9@ OLAP ;4BEFDS9F 6A<@4-
A<9 FB?P>B A4 B59EC9K9A<< 8BEFGC4 > @AB7B@9DAO@ 84AAO@, 4 5B?PL<A-
EF6B ED98EF6 ���, D45BF4RM<I 6 EH9D9 ;4>BAB@9DABEF9=, <@9RF 89?B E 
B8AB@9DAO@< C9DEC9>F<64@< 84AAOI. 1F< 864 6<84 4A4?<;4 8B?:AO 5OFP 
F9EAB B5N98<A9AO, FB 9EFP E<EF9@O OLAP 8B?:AO HB>GE<DB64FPES A9 
FB?P>B A4 8BEFGC9, AB < A4 CB<E>9 ;4>BAB@9DABEF9=. J. Han CD98?B:<?  CDB-
EFB9 A4;64A<9  <AF97D4J<<  OLAP <  Data Mining 2"OLAP Mining". 

!4 DOA>9 CDB7D4@@AOI CDB8G>FB6 A4DS8G E @BMAO@< E9D69D4@< @AB-
7B@9DAOI 54; 84AAOI < ROLAP-E9D69D4@< CD98?474RFES >?<9AFE><9 
OLAP-E9D69DO, CD98A4;A4K9AAO9, 7?46AO@ B5D4;B@, 8?S D45BFO E A95B?P-
L<@< B5N9@4@< 84AAOI < BD<9AF<DB64AAO9 A4 <A8<6<8G4?PAB7B CB?P;B-
64F9?S. #B8B5AO9 E<EF9@O 5O?< A4;64AO A4EFB?PAO@<, <?< DOLAP-

E9D69D4@< (Desktop OLAP). � QFB@ A4CD46?9A<< D45BF4RF H<D@O Business 

Objects (Business Objects 5.0), Andyne (CubeCreator, PaBLO), Cognos, Brio 

Technology. 

�<89DB@ CB>4 EK<F49FES >B@C4A<S Cognos, CBEF46?SRM4S CDB8G>FO 
PowerPlay, Impromptu < Scenario. PowerPlay 2 QFB A4EFB?PAO= OLAP-

E9D69D, 8?S <;6?9K9A<S 84AAOI <; D9?SJ<BAAOI 54; 84AAOI (Paradox, 
dBase, Clipper), "C?BE><I" H4=?B6 < Q?9>FDBAAOI F45?<J (Microsoft Excel) 
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<ECB?P;G9FES 79A9D4FBD ;4CDBEB6 < BFK9FB6 Impromptu. �4F9@ EC9J<4?PAO= 
>B@CBA9AF, A4;O649@O= Transformer, CB@9M49F <;6?9K9AAO9 84AAO9 6 
>?<9AFE>GR @AB7B@9DAGR 54;G, >BFBD4S A4;O649FES PowerCube. #BFD95<-
F9?S@ CD98BEF46?SRFES L<DB><9 6B;@B:ABEF< CB GCD46?9A<R PowerCube: 
C9D98464FP 99 BF CB?P;B64F9?S > CB?P;B64F9?R CB ;4CDBEG < CD<AG8<-
F9?PAB, CB@9M4FP A4 E9D69D 8?S D4;89?9A<S 8BEFGC4 > A9= <?< C9D9EO?4FP 
CB Q?9>FDBAAB= CBKF9. Cognos CBEF4D4?4EP E89?4FP E6B= CDB8G>F @4>E<-
@4?PAB BF>DOFO@: 6B-C9D6OI, PowerCube @B:9F 5OFP CB@9M9A 6 D9?SJ<-
BAAO9 54;O Oracle, Informix, Sybase, MS SQL Server A4 C?4FHBD@4I UNIX, 
HP/UX, Sun Solaris, IBM AIX, 6B-6FBDOI, E4@ PowerPlay ECBEB59A 4A4?<-
;<DB64FP EB89D:<@B9 A9 FB?P>B PowerCube, AB < 8DG7<I @AB7B@9DAOI 54; 
84AAOI.  

%FB<F BF@9F<FP, KFB 6E9 QF< H<D@O B5N98<AS9F EFD9@?9A<9 6>?RK<FP 
6 E6B< CDB8G>FO >B@CBA9AFO, CD98A4;A4K9AAO9 8?S �AF9??9>FG4?PAB7B 
�A4?<;4 �4AAOI (Data Mining, ���). !4CD<@9D, GE<?<S Business Objects < 
Cognos A4CD46?9AO A4 CB87BFB6>G B>BAK4F9?PAOI 69DE<= >B@CBA9AFB6 
Business Miner < Scenario, EBBF69FEF69AAB, CD98A4;A4K9AAOI <@9AAB 8?S 
���.  

 4.6. �;0AA8D8:0F8O �##$  ?> C@>2=O< 

%8AB5<K =0G0;L=>3> C@>2=O. %<EF9@O A4K4?PAB7B GDB6AS L<DB>B 
D4ECDBEFD4A9AO ED98< CD98CD<SF<= A95B?PLB7B D4;@9D4, >BFBDO9 
GEC9LAB <ECB?P;GRF <I 6 E6B9= CB6E98A96AB= 89SF9?PABEF<. "F?<K<F9?P-
AB= K9DFB= F4><I <AHBD@4J<BAAOI E<EF9@ S6?S9FES B7D4A<K9AAO= BI64F 
5<;A9E-CDBJ9EEB6 CD98CD<SF<S.  

#DB7D4@@AO9 CDB8G>FO 84AAB7B >?4EE4 @B7GF E<?PAB BF?<K4FPES 8DG7 
BF 8DG74 CB J9?96B@G A4;A4K9A<R: ER84 @B:AB BFA9EF< >4> 5GI74?F9DE><9, 
F4> < E>?48E><9 < FBD7B6O9 E<EF9@O. !B, F9@ A9 @9A99, QF< E<EF9@O <@9RF 
@AB7B B5M<I K9DF: 

• A96OEB>4S FD95B64F9?PABEFP  > 6O89?S9@O@ D9EGDE4@. %<EF9@O 84A-
AB7B >?4EE4 @B7GF D45BF4FP CB8 GCD46?9A<9@ EB6D9@9AAOI CDB@OL?9A-
AOI %'��, B8A4>B @B7GF Q>EC?G4F<DB64FPES < A4 A95B?PL<I CD98CD<S-
F<SI. �B?<K9EF6B 6B;@B:AOI CB?P;B64F9?9= F4>B= E<EF9@O >B?95?9FES BF 
1 8B A9E>B?P><I 89ESF>B6. 

• CB8D4;G@9649FES, KFB CB?P;B64F9?P @B:9F CD<B5D9EF<, GEF4AB6<FP < 
A4K4FP Q>EC?G4F4J<R E4@BEFBSF9?PAB, B8A4>B D4;D45BFK<>< EF4D4RFES 89-
?4FP CDB7D4@@O E >4> @B:AB 5B?99 L<DB><@< 6B;@B:ABEFS@<, KFB CB;6B-
?S9F <AF97D<DB64FP F4><9 E<EF9@O E 8DG7<@< E<EF9@4@< QFB7B < 5B?99 6O-
EB>B7B >?4EEB6.  

 %8AB5<K A@54=53> C@>2=O. #BS6?9A<9 E<EF9@ ED98A97B GDB6AS B5G-
E?B6?9AB CBFD95ABEFPR 6 CDB7D4@@AB@ CDB8G>F9 E 5B?99 L<DB><@< 
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6B;@B:ABEFS@<, A9:9?< E<EF9@O A4K4?PAB7B GDB6AS. &4><@ B5D4;B@, A9-
>BFBDO9 CDB<;6B8<F9?< A4 BEAB69 EB6D9@9AAOI ECBEB5B6 < ED98EF6 D4;D4-
5BF>< EB;84?< 7BFB6O9 D9L9A<S 8?S 8B6B?PAB L<DB>B7B >DG74 CBFD95AB-
EF9= CD98CD<SF<S. � EBEF46 F4><I E<EF9@ B5OKAB 6IB8SF E?98GRM<9 CB8-
E<EF9@O: 

- 5GI74?F9DE><= GK9F; 
- GCD46?9A<9 CDB<;6B8EF6B@; 
- @4F9D<4?PAB-F9IA<K9E>B9 EA45:9A<9 < E5OF; 
- C?4A<DB64A<9;  
- CDB<;6B8EF6B. 
!9E@BFDS A4 ECBEB5ABEFP F4><I E<EF9@ 69EF< GK9F CD4>F<K9E>< CB 

6E9@ A4CD46?9A<S@ 89SF9?PABEF< CD98CD<SF<S, A9>BFBDO9 CB8E<EF9@O D9-
4?<;B64AO 6 A<I 6 69EP@4 GE9K9AAB@ 6<89. &9@ A9 @9A99, >B?<K9EF6B D4;-
?<KAOI C4D4@9FDB6 A4EFDB=>< G F4>B= E<EF9@O 8BEF<749F ;A4K<F9?PAB7B 
K<E?4, KFB CD<6B8<F CBFD95<F9?S > A9ECBEB5ABEF< E4@BEFBSF9?PAB GEF4AB-
6<FP CDB8G>F. �4K4EFGR, 5B?PLGR K4EFP EFB<@BEF< CDB7D4@@AB7B CDB-
8G>F4 ED98A97B GDB6AS EBEF46?SRF GE?G7< CB GEF4AB6>9 < A4EFDB=>9 E<-
EF9@O, E9D6<EAB9 B5E?G:<64A<9. �BDB7B6<;A4 F4><I E<EF9@ 89?49F <I A9-
8BEFGCAO@< 8?S A95B?PL<I H<D@. 

!9@4?B64:AO@ @<AGEB@ CB8B5AB= E<EF9@O S6?S9FES FB, KFB GEC9I 
6A98D9A<S E<EF9@O ED98A97B GDB6AS 6B @AB7B@ ;46<E<F BF >4K9EF64 6OCB?-
A9A<S 4A4?<;4 89SF9?PABEF< CD98CD<SF<S. 

%8AB5<K 2KAH53> :;0AA0. %B6D9@9AAO9 69DE<< E<EF9@ 6OEL97B 
GDB6AS B59EC9K<64RF C?4A<DB64A<9 < GCD46?9A<9 6E9@< D9EGDE4@< BD74-
A<;4J<<. �B?<K9EF6B D4;?<KAOI C4D4@9FDB6 A4EFDB9> 8BEF<749F 89ESF>B6 
FOESK. "8A4>B B8AB6D9@9AAB 6B;D4EF49F < EFB<@BEFP 6A98D9A<S CB8B5AB= 
E<EF9@O. 

%?98G9F F4>:9 GK<FO64FP E?98GRM<= A45BD @<AGEB6, 6B;A<>4RM<I 
CD< 66989A<< 6 EFDB= CB8B5AB= E<EF9@O: 

- @B:9F CBFD95B64FPES CD<6?9K9A<9 6A9LA<I >BAEG?PF4AFB6, KFB CD<-
6989F > ;A4K<F9?PAB@G DBEFG ;4FD4F; 

- 6A98D9A<9 E?B:AB= E<EF9@O ;4K4EFGR FD95G9F A9>BFBDB= D9BD74A<-
;4J<< 89SF9?PABEF<; 

- A9B5IB8<@B A4?<K<9 EC9J<4?PAB7B CB8D4;89?9A<S, >BFBDB9 5O C9D9-
A4EFD4<64?B E<EF9@G CB8 FD95B64A<S 5<;A9E4. 

% 8DG7B= EFBDBAO, DG>B6B8<F9?< BD74A<;4J<< < 9ё C9DEBA4? CB?GK4RF 
69?<>B?9CAO= <AEFDG@9AF, CB;6B?SRM<= C?4A<DB64FP < GCD46?SFP CDB<;-
6B8EF6B@. 

4.7. �;0AA8D8:0F8O �##$  ?> DC=:F8>=0;L=K< 2>7<>6=>ABO<   
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� CBE?98A99 6D9@S 6 $BEE<< BF@9K49FES GEFB=K<6O= <AF9D9E > >B@CP-
RF9DAO@ <AF97D<DB64AAO@ E<EF9@4@, ECBEB5AO@ B59EC9K<FP QHH9>F<6-
AB9 GCD46?9A<9 CD98CD<SF<9@.  

� >BAJG 80-I 7B8B6 <89S EB;84A<S 98<AB= @B89?< 84AAOI 6 D4@>4I J9-
?B7B CD98CD<SF<S ;4<AF9D9EB64?4 DS8 @9:8GA4DB8AOI CDB@OL?9AAOI 
>B@C4A<=, >BFBDO9 <E>4?< ECBEB5 GCDBEF<FP GCD46?9A<9 CDB<;6B8EF69A-
AO@< CDBJ9EE4@<. #9D6O@ L47B@ 6 84AAB@ A4CD46?9A<< EF4?4 D4;D45BF>4 
>BAJ9CJ<< MRP (Materials Resource Planning 2 C?4A<DB64A<9 @4F9D<4?P-
AOI D9EGDEB6), D4EE@4FD<646L9= C?4A<DB64A<9 @4F9D<4?B6 8?S CDB<;6B8-
EF64. � IB89 D4;D45BF>< >BAJ9CJ<< MRP 4@9D<>4AE><@< EC9J<4?<EF4@< 6 
B5?4EF< GCD46?9A<S 5O?B ;4@9K9AB, KFB EGM9EF6G9F 864 F<C4 @4F9D<4?B6: 
E ;46<E<@O@ ECDBEB@ (8?S 6OCGE>4 89ESF< 46FB@B5<?9= AG:AB CSFP89ESF 
>B?9E 2 A9 5B?PL9 < A9 @9APL9 < CD< QFB@ > BCD989?9AAB@G EDB>G) < E 
A9;46<E<@O@ ECDBEB@ (F<C<KA4S E<FG4J<S E ;4C4E4@< 8?S FBD7B6OI CD98-
CD<SF<=). 

"EAB6A4S J9?P >BAJ9CJ<< MRP ;4>?RK4?4EP 6 @<A<@<;4J<< <;89D-
:9>, E6S;4AAOI EB E>?48E><@< ;4C4E4@< (6 FB@ K<E?9 < A4 D4;?<KAOI 
GK4EF>4I CDB<;6B8EF64). � BEAB69 QFB= >BAJ9CJ<< ?9:<F CBASF<9 �"  
(Bill Of Material - EC9J<H<>4J<S <;89?<S, BF69FEF69AABEFP ;4 >BFBDGR 6B;-
?B:9A4 A4 >BAEFDG>FBDE><= BF89?), BFD4:4RM99 ;46<E<@BEFP ECDBE4 A4 
EODP9, CB?GH45D<>4FO < 8DG7<9 CDB8G>FO BF C?4A4 6OCGE>4 7BFB6B= CDB-
8G>J<<. #D< QFB@ BK9AP 64:AGR DB?P <7D49F 6D9@S, 8?S GK9F4 >BFBDB7B 
A9B5IB8<@B <@9FP K9F>B9 CD98EF46?9A<9 B F9IAB?B7<K9E>B= J9CBK>9 6O-
CGE>4 CDB8G>J<<, FB 9EFP ;A4FP, >4>B64 CBE?98B64F9?PABEFP < 8?<F9?PABEFP 
BC9D4J<=. !4 BEAB64A<< C?4A4 6OCGE>4 CDB8G>J<<, �"  < F9IAB?B7<K9-
E>B= J9CBK>< BEGM9EF6?S9FES D4EK9F CBFD95ABEF< 6 @4F9D<4?4I > >BA>D9F-
AO@ EDB>4@. 

"8A4>B G >BAJ9CJ<< MRP 9EFP E9DP9;AO= A98BEF4FB>. �9?B 6 FB@, KFB 
CD< D4EK9F9 6 D4@>4I QFB= >BAJ9CJ<< CBFD95ABEF< 6 @4F9D<4?4I A9 GK<FO-
64RFES A< <@9RM<9ES CDB<;6B8EF69AAO9 @BMABEF<, A< <I ;47DG;>4, A< 
EFB<@BEFP D45BK9= E<?O. 1FBF A98BEF4FB> 5O? <ECD46?9A 6 >BAJ9CJ<< 
MRPII (Manufacturing Resource Planning 2 C?4A<DB64A<9 CDB<;6B8EF69A-
AOI D9EGDEB6). MRPII CB;6B?S?4 GK<FO64FP < C?4A<DB64FP 6E9 CDB<;6B8-
EF69AAO9 D9EGDEO CD98CD<SF<S 2 EODP9, @4F9D<4?O, B5BDG8B64A<9, C9DEB-
A4? < F.8. 

#B @9D9 D4;6<F<S >BAJ9CJ<< MRPII > A9= CBEF9C9AAB 8B546?S?<EP 
6B;@B:ABEF< GK9F4 BEF4?PAOI ;4FD4F CD98CD<SF<S. &4> CBS6<?4EP >BAJ9C-
J<S ERP (Enterprise Resource Planning 2 C?4A<DB64A<9 D9EGDEB6 CD98CD<-
SF<S), A4;O649@4S <AB784 F4>:9 C?4A<DB64A<9@ D9EGDEB6 6 @4ELF459 CD98-
CD<SF<S (Enterprise-wide Resource Planning). � BEAB69 ERP ?9:<F CD<AJ<C 
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EB;84A<S 98<AB7B ID4A<?<M4 84AAOI (D9CB;<F4D<S), EB89D:4M97B 6ER 89-
?B6GR <AHBD@4J<R, A4>BC?9AAGR BD74A<;4J<9= 6 CDBJ9EE9 6989A<S 5<;-
A9E4, 6 K4EFABEF< H<A4AEB6GR <AHBD@4J<R, 84AAO9, E6S;4AAO9 E CDB<;-
6B8EF6B@, GCD46?9A<9@ C9DEBA4?B@, < ?R5O9 8DG7<9 84AAO9. !4?<K<9 D9-
CB;<F4D<S <;546?S9F BF A9B5IB8<@BEF< C9D98464FP 84AAO9 BF CD<?B:9A<S 
> CD<?B:9A<R. �DB@9 FB7B, ?R54S K4EFP <AHBD@4J<<, >BFBDB= D4ECB?4749F 
84AA4S BD74A<;4J<S, EF4AB6<FES B8AB6D9@9AAB 8BEFGCAB= 8?S 6E9I D45BF-
A<>B6, B5?484RM<I EBBF69FEF6GRM<@< CB?AB@BK<S@<. 

�BAJ9CJ<S ERP A4L?4 L<DB>B9 CD<@9A9A<9, CBE>B?P>G C?4A<DB64-
A<9 D9EGDEB6 CB;6B?S?B EB>D4F<FP 6D9@S 6OCGE>4 CDB8G>J<<, EA<;<FP GDB-
69AP FB64DAB-@4F9D<4?PAOI ;4C4EB6, 4 F4>:9 G?GKL<FP B5D4FAGR E6S;P E 
CBFD95<F9?9@ CD< B8AB6D9@9AAB@ EB>D4M9A<< 48@<A<EFD4F<6AB7B 4CC4-
D4F4. %F4A84DF ERP CB;6B?<? B5N98<A<FP 6E9 D9EGDEO CD98CD<SF<S < CB-
6OE<FP QHH9>F<6ABEFP GCD46?9A<S <@<. 

� A4EFBSM99 6D9@S CD4>F<K9E>< 6E9 EB6D9@9AAO9 ;4C48AO9 E<EF9@O 
GCD46?9A<S CDB<;6B8EF6B@ 54;<DGRFES A4 >BAJ9CJ<< ERP < BF69K4RF 99 
D9>B@9A84J<S@. 1F< D9>B@9A84J<< 6OD454FO64RFES 4@9D<>4AE>B= B5M9-
EF69AAB= BD74A<;4J<9= APICS, B5N98<ASRM9= CDB<;6B8<F9?9=, >BAEG?P-
F4AFB6 6 B5?4EF< GCD46?9A<S CDB<;6B8EF6B@, 4 F4>:9 D4;D45BFK<>B6 #".  

%4@O= AB6O= <; EF4A84DFB6 E<EF9@ GCD46?9A<S CD98CD<SF<S@< 2 
CSRP (Customer Synchronized Resource Planning) 2 CB@<@B 6E97B CDBK97B 
BI64FO649F < 6;4<@B89=EF6<9 E >?<9AF4@<, BHBD@?9A<9 A4DS8B6/;4>4;B6 < 
F9IA<K9E><I ;484A<=, CB889D:>4 ;4>4;K<>4 A4 @9EF4I < F.8. &4><@ B5D4;B@, 
9E?< EF4A84DFO MRP, MRPII < ERP BD<9AF<DB64AO A4 6AGFD9AARR BD74-
A<;4J<R CD98CD<SF<S, FB EF4A84DF CSRP 6>?RK49F 6 E95S CB?AO= J<>? 2 
BF CDB9>F<DB64A<S 5G8GM97B <;89?<S, E GK9FB@ FD95B64A<= ;4>4;K<>4, 8B 
74D4AF<=AB7B < E9D6<EAB7B B5E?G:<64A<S CBE?9 CDB84:<. %GFP >BAJ9CJ<< 
CSRP 7?46AO@ B5D4;B@ EBEFB<F 6 FB@, KFB5O <AF97D<DB64FP ;4>4;K<>4 
(>?<9AF4, CB>GC4F9?S) 6 E<EF9@G GCD46?9A<S CD98CD<SF<9@. %B7?4EAB 84A-
AB= >BAJ9CJ<< A9 BF89? E5OF4, 4 A9CBED98EF69AAB E4@ CB>GC4F9?P D4;@9-
M49F ;4>4; A4 <;7BFB6?9A<9 CDB8G>J<<, E4@ BF69K49F ;4 CD46<?PABEFP 97B 
<ECB?A9A<S < CD< A9B5IB8<@BEF< BFE?9:<649F EB5?R89A<9 EDB>B6 CDB<;-
6B8EF64 < CBEF46><. #D< QFB@ E4@B CD98CD<SF<9 @B:9F BK9AP K9F>B BFE?9-
:<64FP F9A89AJ<< ECDBE4 A4 97B CDB8G>J<R. 

4.8. �;0AA8D8:0F8O �##$  ?> C@>2=N @0A?@545;5==>AB8  
%>A@54>B>G5==K5 �##$ . %BED98BFBK9AAO9 �##$  6>?RK4RF 6 E95S 

B8AG Q>EC9DFAGR E<EF9@G, GEF4AB6?9AAGR A4 B8AB= 6OK<E?<F9?PAB= @4-
L<A9, CB@B74S B8AB@G �#$ (<?< A95B?PLB= 7DGCC9 EC9J<4?<EFB6) BJ9A<-
64FP B5EF4AB6>G < CD<A<@4FP D9L9A<S.  

&<CO EBED98BFBK9AAOI �##$ : 
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1. %<EF9@4, EBEFBSM4S <; B8AB7B G;?4 < CD<A<@4RM4S D9L9A<S 6 46-
FB@4F<K9E>B@ D9:<@9. &4>4S E<EF9@4 6>?RK49F 6 E95S 1� , E<EF9@G 46FB-
@4F<K9E>B7B </<?< DGKAB7B 66B84 <AHBD@4J<< < ED98EF64 CD98EF46?9A<S 
D9L9A<S (6B;@B:AB EF4A84DFAB9 GEFDB=EF6B 6O6B84). #D<@9DB@ F4>B= E<-
EF9@O @B:9F 5OFP E<EF9@4 FGL9A<S CB:4D4 A4 >4>B@-A<5G8P BEB5B BC4E-
AB@ B5N9>F9.  

2 �##$ , 6 >BFBDB= D9L9A<9 CD<A<@49F EC9J<4?<EF, D45BF4S E E<EF9-
@B= 6 <AF9D4>F<6AB@ D9:<@9. %<EF9@4 @B:9F 6>?RK4FP 6 E95S Q>EC9DFAO9 
E<EF9@O, @B89?<DGRM<9 CDB7D4@@O, ED98EF64 BJ9A>< CD<ASFOI D9L9A<= 
< F.8. &4>B= E<EF9@B= @B:9F 5OFP E<EF9@4 CB889D:>< CD<ASF<S D9L9A<= 
CD< GCD46?9A<< CB86<:AO@ B5N9>FB@, >B784 C<?BFG <?< >B@4A8<DG >B-
D45?S CD98?474RFES 64D<4AFO D9L9A<=, < BA D94?<;G9F B8<A <; 64D<4AFB6. 
2. $0A?@545;5==K5 �##$ . $4ECD989?9AAO9 6OK<E?<F9?PAO9 E<-

EF9@O @B7GF 5OFP D4ECD989?9AO CDBEFD4AEF69AAB </<?< HGA>J<BA4?PAB. 
#DBEFD4AEF69AAB < HGA>J<BA4?PAB D4ECD989?9AAO9 �##$  EBEFBSF <; ?B-
>4?PAOI �##$ , D4ECB?B:9AAOI 6 E6S;4AAOI @9:8G EB5B=  G;?4I 6OK<E-
?<F9?PAB= E9F<, >4:8O= <; >BFBDOI @B:9F A9;46<E<@B D9L4FP E6B< K4EF-
AO9 ;484K<, AB 8?S D9L9A<S B5M9= CDB5?9@O A< B8A4 <; A<I A9 B5?4849F 
8BEF4FBKAO@< ;A4A<S@<, <AHBD@4J<9= < D9EGDE4@< (<?< A9>BFBDO@< <; 
QF<I EBEF46?SRM<I). "5MGR CDB5?9@G BA< @B7GF D9L4FP FB?P>B EBB5M4, 
B5N98<ASS E6B< ?B>4?PAO9 6B;@B:ABEF< < EB7?4EB6O64S CD<ASFO9 K4EF-
AO9  D9L9A<S. (GA>J<BA4?PAB D4ECD989?9AAO9 E<EF9@O EBEFBSF <; A9-
E>B?P><I Q>EC9DFAOI E<EF9@ (<?< �##$ ), E6S;4AAOI @9:8G EB5B= <AHBD-
@4J<BAAB. 

$4ECD989?9AAO9 E<EF9@O CB?GK<?< 6 A4EFBSM99 6D9@S 6E9 5B?99 L<-
DB>B9 D4ECDBEFD4A9A<9 CB E?98GRM<@ CD<K<A4@: 

1. �GDAB9 D4;6<F<9 F9IAB?B7<< CDB<;6B8EF64 6OK<E?<F9?PAB= F9I-
A<>< CB;6B?S9F B5N98<A<FP 5B?PLB9 K<E?B 8BEF4FBKAB @BMAOI < BFABE<-
F9?PAB A98BDB7<I #� 6 98<AGR E9FP, ECBEB5AGR 6OCB?ASFP 4E<AIDBAAO9 
C4D4??9?PAO9 6OK<E?9A<S < QHH9>F<6AB B5@9A<64FPES <AHBD@4J<9=. 

!9B5IB8<@B BF@9F<FP, KFB EFD4F97<S D4;6<F<S 6OK<E?<F9?PAB= F9I-
A<>< 90-I 7B8B6 BD<9AF<DB64A4 6 BEAB6AB@ A4 E9F96O9 6OK<E?<F9?PAO9 
EFDG>FGDO, 6 >BFBDOI ;484K< D9L4RFES A9 J9AFD4?<;B64AAB, 4 D4ECD989-
?9AAB. 

2.  AB7<9 CD98@9FAO9 B5?4EF<, 6 >BFBDOI <ECB?P;GRFES �##$ , D4E-
CD989?9AO CB E6B9= CD<DB89. !9>BFBDO9 <; A<I D4ECD989?9AO HGA>J<B-
A4?PAB (>4>, A4CD<@9D, @AB7<9 E<EF9@O @98<J<AE>B= 8<47ABEF<><), 8DG-
7<9 D4ECD989?9AO >4> CDBEFD4AEF69AAB, F4> < HGA>J<BA4?PAB (>4>, A4CD<-
@9D, E<EF9@O 46FB@4F<;4J<< CDB9>F<DB64A<S E?B:AOI F9IA<K9E><I B5N-
9>FB6). 
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3. #DBEFD4AEF69AAB < HGA>J<BA4?PAB D4ECD989?9AAO9 E<EF9@O B5?97-
K4RF B5@9A <AHBD@4J<9= < CD<ASF<9 EB7?4EB64AAOI D9L9A<= 7DGCC4@< 
EC9J<4?<EFB6, EB6@9EFAB D45BF4RM<I A48 D9L9A<9@ B8AB= ;484K<, </<?< 
7DGCC4@< Q>EC9DFAOI E<EF9@, GCD46?SRM<I E?B:AO@ F9IA<K9E><@ B5N9>-
FB@. 

4. !4>BA9J, CD<AJ<C @B8G?PAB7B CBEFDB9A<S < <ECB?P;B64A<S@ E<-
EF9@ F4>:9 IBDBLB D94?<;G9FES 6 D4ECD989?9AAOI E<EF9@4I  CB889D:>< 
CD<ASF<S D9L9A<=. �B;@B:ABEFP EB;8464FP E<EF9@O 8?S: D9L9A<S E?B:-
AOI CDB5?9@ <; BFABE<F9?PAB CDBEFOI < 46FBAB@AOI CDB7D4@@AB-4CC4-
D4FAOI @B8G?9= CB;6B?S9F <I ?97K9 EB;8464FP, BF?4:<64FP < Q>EC?G4F<DB-
64FP. 

&4><@ B5D4;B@, D4ECD989?9AAO= CB8IB8 CB889D:>< CD<ASF<S D9L9-
A<= J9?9EBB5D4;AB <ECB?P;B64FP ?<5B >B784 ?<J4, CD<A<@4RM<9 D9L9A<S, 
CDBEFD4AEF69AAB D4ECD989?9AO, ?<5B >B784 CDBJ9EE CD<ASF<S  D9L9A<=  
E6S;4A  E 6OEB>B=  EF9C9APR  HGA>J<BA4?PAB=  EC9J<4?<;4J<< <, >BA9KAB, 
>B784 <@9RF @9EFB B54 QF< E?GK4S. 
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�$'##"�"�"  '+�&�  �$�' �!&"�" 

1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D45BFO E 4?7BD<F@B@ E ?<A9=AO@< K4EFAO@< BC<E4A<S@< @9FB84 7DGCCB6B7B 
GK9F4 4D7G@9AFB6 CD< E<AF9;9 @AB7B>B@CBA9AFAOI >D<F9D<96 CD<ASF<S 
D9L9A<= 6 GE?B6<SI A9BCD989?9AABEF<. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1. %8=B57 <=>3>:><?>=5=B=KE :@8B5@852 

"J9A>4 @AB7<I E<FG4J<= <?< B5N9>FB6 D94?PAB7B @<D4 A9 @B:9F 5OFP 
6OCB?A9A4 E CB@BMPR B8AB- <?< 86GI>B@CBA9AFAOI >?4EE<K9E><I >D<F9D<96 
CD<ASF<S D9L9A<=, CBE>B?P>G QF< B5N9>FO <?< E<FG4J<< BJ9A<64RFES CB 89-
ESF>4@ <?< 84:9 EBFAS@ D4;?<KAOI CB>4;4F9?9=. � CB8B5AOI E?GK4SI 8?S CD<-
ASF<S D9L9A<= <ECB?P;GRFES >D<F9D<< 6<84 
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789 −=   ) ,1(  niai 69EB6O9 >BQHH<J<9AFO; −=   ) ,1(i  nKi CDBEF9=L<9 B8AB- 
<?< 86GI>B@CBA9AFAO9 >D<F9D<<. 

�?S CB?GK9A<S >D<F9D<96 6<84 (1) @B7GF <ECB?P;B64FPES D4;?<KAO9 @9-
FB8O < 4?7BD<F@O. $4EE@BFD<@ B8<A <; A<I − 4?7BD<F@ E ?<A9=AO@< K4EFAO@< 
BC<E4A<S@< Q6D<EF<K9E>B7B @9FB84 E4@BBD74A<;4J<< @4F9@4F<K9E><I @B89?9= 
(<?< @9FB84 7DGCCB6B7B GK9F4 4D7G@9AFB6 ( �'�)), CD98A4;A4K9AAO= 8?S E<A-
F9;4 >D<F9D<96 6<84 (1). � QFB@ 4?7BD<F@9 A4 C9D6B@ QF4C9 97B D45BFO 6 >4K9-
EF69 CDBEF9=L<I >D<F9D<96 <?< BJ9ABKAOI HGA>J<= @B7GF <ECB?P;B64FPES <;-

69EFAO9 B8AB- <?< 86GI>B@CBA9AFAO9 >D<F9D<<: ,  ...,    11
2

1
1 mK,K,K  789 69DIA<= 

<A89>E G>4;O649F A4 FB, KFB QFB >D<F9D<< C9D6B7B QF4C4 <?< C9D6B7B DS84 E9-
?9>J<< @AB7B>B@CBA9AFAB7B >D<F9D<S. #D< QFB@ 5G89@ CD98CB?474FP, KFB 
A9B5IB8<@B CB?GK<FP >D<F9D<= K*, E CB@BMPR >BFBDB7B @B:AB 5G89F >?4EE<-
H<J<DB64FP @AB:9EF64 A9>BFBDOI B5N9>FB6 A4 864 >?4EE4, A4CD<@9D, B5N9>FO, 
B5?484RM<9 A9>BFBDO@< BCD989?9AAO@< E6B=EF64@< (C9D6O= >?4EE), < B5N-
9>FO, A9 B5?484RM<9 QF<@< E6B=EF64@< (6FBDB= >?4EE). �?S E<AF9;4 >D<F9D<S 
5G89@ <ECB?P;B64FP B5GK4RM99 @AB:9EF6B M B5N9>FB6, 8?S >BFBDOI <;69EFA4 
CD46<?PA4S >?4EE<H<>4J<S A4 864 G>4;4AAOI >?4EE4  M1 <  M2, M1 ÷ M2 = ö, 

M1 ø M2 = M. $4EE@BFD<@ BEAB6AO9 L47< 4?7BD<F@4 E<AF9;4 >D<F9D<S K*. 

 

2.2. �;3>@8B<  �'� A ;8=59=K<8 G0AB=K<8 >?8A0=8O<8  
4;O A8=B570 :@8B5@852 

 

,47 1. !4 C9D6B@ DS8G E9?9>J<< @AB:9EF6B }  ...,    { 11
2

1
1

1
mK,K,KK =  CDB-

EF9=L<I >D<F9D<96 <ECB?P;G9FES 8?S >?4EE<H<>4J<< B5N9>FB6 B5GK4RM97BES 
@AB:9EF64 M A4 864 G>4;4AAOI >?4EE4  M1 <  M2.  

,47 2. �?S >4:8B7B CDBEF9=L97B >D<F9D<S @AB:9EF64 K1 CB8EK<FO64-

9FES CB>4;4F9?P >4K9EF64 ) ,1( mjn j =
 D45BFO >D<F9D<S, A4CD<@9D, K<E?B CD4-

6<?PAB CDB>?4EE<H<J<DB64AAOI B5N9>FB6 B5GK4RM97B @AB:9EF64 M.  

,47 3. #B CB>4;4F9?S@ >4K9EF64 ) ,1( mjn j =
 BF5<D49FES A4C9D98 ;484AAB9 

K<E?B r >D<F9D<96 ,  ...,  ,  ,
11

2

1

1 rKKK  >BFBDO9 CD46<?PAB 6OCB?A<?< >?4EE<H<>4-
J<R A4<5B?PL97B K<E?4 B5N9>FB6 <; B5GK4RM97B @AB:9EF64 M. �E?< IBFS 5O 
B8<A <; >D<F9D<96 CD46<?PAB CDB>?4EE<H<J<DB64? 6E9 B5N9>FO @AB:9EF64 M, 

FB A9B5IB8<@O= >D<F9D<= A4=89A, < D45BF4 4?7BD<F@4 CD9>D4M49FES. 

,47 4. #B?GK9AAB9 @AB:9EF6B >D<F9D<96 }  ...,  ,  ,{
11

2

1

1

1

rKKKK =  CDB69-
DSRF A4 6B;@B:ABEFP CD46<?PAB= >?4EE<H<>4J<< 6E9I B5N9>FB6 @AB:9EF64 M. 

�E?< B5A4DG:<64RFES Q?9@9AFO @AB:9EF64 M, >BFBDO9 A9 @B7GF 5OFP CD4-
6<?PAB CDB>?4EE<H<J<DB64AO BFB5D4AAO@ @AB:9EF6B@ 

1
K  >D<F9D<96, FB 6 

@AB:9EF6B 
1
K  6>?RK4RFES 8BCB?A<F9?PAO9 >D<F9D<<, <@9RM<9 5B?99 A<;><9 

CB>4;4F9?< >4K9EF64, AB CB;6B?SRM<9 CD46<?PAB >?4EE<H<J<DB64FP G>4;4AAO9 
Q?9@9AFO @AB:9EF64 M.  
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,47 5.  �D<F9D<< @AB:9EF64 rrKKKKK rr ó= 1

111
2

1
1

1
},...,,  ...,  ,  ,{ 1  CDB-

CGE>4RFES 6B 6FBDB= DS8 E9?9>J<< (<?< 6FBDB= QF4C D45BFO 4?7BD<F@4) < E <I 
CB@BMPR  E<AF9;<DG9FES @AB:9EF6B 2K  86GK?9AAOI >D<F9D<96 6<84 

 

, ,1   , ,1   ,)1(
1

2

1

1
2 lilqKcKcK iiq ==−+=  

 

, ,1   ,2  ,1   ,)1(
1

3

1

1
2 lillqKcKcK iiq =+=−+=  

 

&&&&&&&&&&&&.&&&&&. 
 

, ,1   ,)1(  1,)2(   ,)1( 11

11
1

2
1

lilrlrqKcKcK riiq =−+−=−+=                   (2) 
 

, ,1   ,  1,)1(   ,)1( 11

1
3

1
2

2 lilrlrqKcKcK iiq =+−=−+=  
 

&&&&&&&&&.&&&&&&&&&&&&. 
 

, ,1   ,  1,)1(   ,)1( 2211
1

2

1111
lilClCqKcKcK rrririq =+−=−+= −  

 

789 ) ,1(  lici =  − CB?B:<F9?PAO9 >BAEF4AFO, G8B6?9F6BDSRM<9 GE?B6<S@: 
;  9E?<  ,   ,10 jіccc jii üü
  

2

1r
C

 − K<E?B EBK9F4A<= <;  1r   CB 2. 

,47 6. �4:8O= >D<F9D<= <; @AB:9EF64   },  ...,    { 22
2

2
1

2
dK,K,KK = 789 

,2

1r
lCd =

 <ECB?P;G9FES 8?S >?4EE<H<>4J<< B5N9>FB6 B5GK4RM97BES @AB:9EF64 
M A4 864 G>4;4AAOI >?4EE4  M1 <  M2. #D< QFB@ 8?S >4:8B7B >D<F9D<S <; @AB-

:9EF64 2K  CB8EK<FO649FES CB>4;4F9?P >4K9EF64 ) ,1( djn j =
 D45BFO >D<F9D<S.  

,47 7. #B CB>4;4F9?S@ >4K9EF64 ) ,1( djn j =
 BF5<D49FES A4C9D98 ;484AAB9 

K<E?B r  ?GKL<I >D<F9D<96 ,  ...,  ,   ,
22

2

2

1 rKKK  >BFBDO9 CD46<?PAB 6OCB?A<?< 
>?4EE<H<>4J<R A4<5B?PL97B K<E?4 B5N9>FB6 <; B5GK4RM97B @AB:9EF64 M. 

�E?< B8<A <?< A9E>B?P>B ?GKL<I >D<F9D<96 CD46<?PAB 6OCB?A<?< >?4EE<H<-
>4J<R 6E9I B5N9>FB6 B5GK4RM97B @AB:9EF64 M, FB J9?P E<AF9;4 >D<F9D<96 8B-
EF<7AGF4, < D45BF4 4?7BD<F@4 CB CB?GK9A<R AB6OI >D<F9D<96 CD9>D4M49FES. 

,47 8. #B?GK9AAB9 @AB:9EF6B >D<F9D<96 }  ...,   ,  ,{
22

2

2

1

2

rKKKK =  CDB69-
DSRF A4 6B;@B:ABEFP CD46<?PAB= >?4EE<H<>4J<< 6E9I B5N9>FB6 B5GK4RM97B 
@AB:9EF64 M. �E?< B5A4DG:<64RFES Q?9@9AFO @AB:9EF64 M, >BFBDO9 A9 @B7GF 
5OFP CD46<?PAB CDB>?4EE<H<J<DB64AO BFB5D4AAO@ @AB:9EF6B@ 

2
K  >D<F9-

D<96, FB @AB:9EF6B 
2

K  D4EL<DSRF rrKKKKK rr þ= 2

222
2

2
1

2
},...,,  ...,  ,  ,{ 2 ,  

6>?RK4S 6 A97B 8BCB?A<F9?PAO9 >D<F9D<< F9>GM97B <?< C9D6B7B DS84 E9?9>-
J<<, <@9RM<9 5B?99 A<;><9 CB>4;4F9?< >4K9EF64, AB CB;6B?SRM<9 CD46<?PAB 
>?4EE<H<J<DB64FP G>4;4AAO9 Q?9@9AFO @AB:9EF64 M.  
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,47 9. �D<F9D<< @AB:9EF64 
2

K  CDBCGE>4RFES 6 FD9F<= DS8 E9?9>J<<, 
789 E<AF9;<DG9FES @AB:9EF6B 3K  >D<F9D<96 6<84 

 

, ,1   , ,1   ,)1(
2

2

2

1
3 lilqKcKcK iiq ==−+=  

 

, ,1   ,2  ,1   ,)1(
2

3

2

1
3 lillqKcKcK iiq =+=−+=  

&&&&&&&&&&&&&&&&&.                               (3) 

 

, ,1   ,  1,)1(   ,)1( 2222
1

3

2222
lilClCqKcKcK rrririq =+−=−+= −  

 

789 ) ,1(  lici =  − CB?B:<F9?PAO9 >BAEF4AFO, G8B6?9F6BDSRM<9 GE?B6<S@: 
.jіccc jii    9E?<  ,   ,10 üü
  

#DBJ9EE E<AF9;4, BJ9A>< < E9?9>J<< >D<F9D<96 CDB8B?:49FES 8B F9I CBD, 
CB>4 A9 5G89F CB?GK9A >D<F9D<=, CD46<?PAB 6OCB?ASRM<= >?4EE<H<>4J<R 
Q?9@9AFB6 @AB:9EF64 M,  <?< A9 5G8GF 6OCB?ASFPES 8DG7<9 GE?B6<S B>BAK4A<S 
D45BFO 4?7BD<F@4, A4CD<@9D, CB K<E?G DS8B6 E9?9>J<<, CB BFEGFEF6<R G?GKL9-
A<S CB>4;4F9?9= >4K9EF64 ?GKL<I >D<F9D<96 F9>GM97B DS84 E9?9>J<< CB ED46-
A9A<R E CB>4;4F9?S@< >D<F9D<96 B8AB7B <?< A9E>B?P><I CD98L9EF6GRM<I DS-
8B6 E9?9>J<< < F.8. 

$4EE@BFD<@ 6 >4K9EF69 CD<@9D4 E<AF9; >D<F9D<S 8?S HGA>J<< D94?<;4-
J<<, EB89D:4M9= 8 4?PF9DA4F<6 < 7 EBEFBSA<= 6A9LA9= ED98O < CD<6989AAB= 
A<:9 6 F45?. 1. � CD<@9D9 6 >4K9EF69 B5GK4RM97B @AB:9EF64 M <ECB?P;G9FES 
@AB:9EF6B 4?PF9DA4F<6 }.  ...,  ,  ,{ 821 xxx   AB:9EF6B M D4;89?9AB A4 864 CB8@AB-
:9EF64: ?GKL<I 4?PF9DA4F<6 } , , ,{ 75411 xxxxM =  < IG8L<I 4?PF9DA4F<6 

}. , , ,{ 86322 xxxxM =  &D95G9FES E CB@BMPR B5GK4RM97B @AB:9EF64 M E<AF9;<-
DB64FP >D<F9D<=, CB;6B?SRM<= CD46<?PAB >?4EE<H<J<DB64FP 4?PF9DA4F<6O, 
BFABESM<9ES > F9@ :9 >?4EE4@, KFB < 4?PF9DA4F<6O B5GK4RM97B @AB:9EF64. 

 

                                                                                                                  &45-
?<J4 1 

 

 1y  2y  3y  
4y  

5y  
6y  

7y  <<K  4<K  =K  SK  CDK  2
1K  

2
2K  

1x  3 7 8 9 10 11 12 3 12 8,57 6 
2,00·  
·106 10,28 7,00 

2x  2 3 7 8 4 5 12 2 12 5,86 8 
0,81·  
·105 

8,93 6,04 

3x  8 6 5 10 6 7 8 5 10 7,14 7 
0,81·  
·105 

8,57 5,04 

4x  7 5 5 3 10 13 6 3 13 7,00 9 
0,41·  
·106 

10,00 6,70 

5x  4 10 11 12 9 8 7 4 12 8,71 5 
2,66·  
·106 

10,35 7,33 
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6x  8 2 12 1 12 11 6 1 12 7,43 11 
0,15·  
·106 

9,71 6,07 

7x  9 3 11 11 10 9 10 3 11 9,00 7 
2,94·  
·106 

10,00 6,97 

8x  5 6 5 11 7 11 10 5 11 7,86 7 
1,27·  
·106 

9,43 6,13 

jn  − − − − − − − 4 2 4 2 4 8 8 

 

 

�ECB?P;G9@ 6A4K4?9 8?S >?4EE<H<>4J<< 4?PF9DA4F<6 >?4EE<K9E><9 >D<-
F9D<<: @4>E<@<AAO= (4), 4;4DFAB7B <7DB>4 (5), A9=FD4?PAO= (6), %Q6<8:4 (7) < 
>D<F9D<= CDB<;6989A<= (8): 

 

; minmax@@ ij
ji
aK =                                                     (4) 

 

; maxmax4< ij
ji
aK =                                                     (5) 

 

; 
1

max  
1

A ÷÷
ø

ö
÷÷
ø

ö
õ=
=

m

j
ij

i
a

m
K                                                               (6) 

 

));max(max(minS ijij
iji

aaK −=                                             (7) 

 

, max
1

CD ÷
ø

ö
÷
ø

ö
=
=

ij

m

ii
aK                                                      (8) 

 

789  ) ,1  ; ,1( mjniaij == − Q?9@9AFO HGA>J<< D94?<;4J<<; n − K<E?B EFDB> 
HGA>J<< D94?<;4J<<; m− K<E?B EFB?5JB6 HGA>J<< D94?<;4J<<. 

$9;G?PF4FO CD<@9A9A<S >D<F9D<96 CD<6989AO 6 F45?. 1. �A4?<; F45?<JO 

CB>4;O649F, KFB @4>E<@<AAO= >D<F9D<= 6 K<E?B FD9I ?GKL<I 4?PF9DA4F<6 
6>?RK49F 4?PF9DA4F<6O ,  <    , 583 xxx  <@9RM<9 5B?99 6OEB><9 CB>4;4F9?< CB 
>D<F9D<R ( 4@@ óK ). !4 K9F69DFB9 @9EFB 6 CB8@AB:9EF69 1M  CD9F9A8G9F ED4;G 
FD< 4?PF9DA4F<6O: ,  <    , 741 xxx  6E9 <@9RM<9 B8<A4>B6B9 ;A4K9A<9 >D<F9D<S (

3@@ =K ) < 6IB8SM<9 6 B5GK4RM99 CB8@AB:9EF6B 1M  @AB:9EF64 M. � E6S;< E 
QF<@ @B:AB CD<ASFP, KFB @4>E<@<AAO= >D<F9D<= D4;89?<? @AB:9EF6B M A4 
E?98GRM<9 864 CB8@AB:9EF64:   }  ,{   },  ,  ,  ,  ,  ,{ 62@@2875431@@1 .xxMxxxxxxM ==  

� @AB:9EF6B ?GKL<I 4?PF9DA4F<6 CD46<?PAB 6>?RK9AO 4?PF9DA4F<6O  
7541   ,  ,  , xxxx   < BL<5BKAB − .xx    , 83  

#B>4;4F9?P >4K9EF64 jn  D45BFO ?R5B7B >D<F9D<S jK  @B:AB BCD989?<FP 
E?98GRM<@ B5D4;B@: 

 

,21 nnn j −=                                                         (9) 
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789 21   , nn  − EBBF69FEF69AAB K<E?B CD46<?PAB < A9CD46<?PAB CDB>?4EE<-

H<J<DB64AAOI 4?PF9DA4F<6. 
+9@ 5B?PL9 69?<K<A4 nj, F9@ ?GKL9 >D<F9D<= Kj >?4EE<H<J<DG9F 4?PF9D-

A4F<6O B5GK4RM97B @AB:9EF64 M. "F@9F<@, KFB >4> CB>4;4F9?< >4K9EF64 D4-
5BFO >D<F9D<96 @B7GF <ECB?P;B64FPES < >4:8O= BF89?PAO= B8ABK?9A CD46B= 

K4EF< 6OD4:9A<S (9). 

 4>E<@<AAO= >D<F9D<= CD< >?4EE<H<>4J<< 4?PF9DA4F<6 E89?4? FB?P>B 
869 BL<5><, CBQFB@G CB EBBFABL9A<R (9) <@99@:  .n 426@@ =−=  

�A4?B7<KAO@ B5D4;B@ CB?GK9AO CB>4;4F9?< >4K9EF64 D45BFO < BEF4?P-
AOI >D<F9D<96, QF< CB>4;4F9?< CD<6989AO 6 CBE?98A9= EFDB>9 F45?. 1. �A4?<; 
CB>4;4F9?9= >4K9EF64 D45BFO >D<F9D<96 CB>4;O649F, KFB A< B8<A <; CD<@9A9A-
AOI >D<F9D<96 A9 D9L49F CD46<?PAB ;484KG D4;89?9A<S @AB:9EF64 4?PF9DA4F<6 
A4 864 ;484AAOI CB8@AB:9EF64. � E6S;< E QF<@ 6OCB?A<@ E<AF9; 86GI>B@CB-
A9AFAOI >D<F9D<96. (BD@4?PAB E CB@BMPR EBBFABL9A<= (3) 5G8GF CB?GK9AO 
E?98GRM<9 >D<F9D<<: 

 

, ,1   , ,1   ,)1( 4<@@
2 lilqKcKcK iiq ==−+=                                  (10) 

 

, ,1   ,2  ,1   ,)1( A@@
2 lillqKcKcK iiq =+=−+=                               (11) 

 

, ,1   ,3  ,12   ,)1(@@
2 lillqKcKcK Siiq =+=−+=                           (12)  

 

, ,1   ,4  ,13   ,)1( CD@@
2 lillqKcKcK iiq =+=−+=                              (13) 

 

, ,1   ,5  ,14   ,)1( A4<
2 lillqKcKcK iiq =+=−+=                               (14) 

 

, ,1   ,6  ,15   ,)1(4<
2 lillqKcKcK Siiq =+=−+=                            (15) 

 

, ,1   ,7  ,16   ,)1( CD4<
2 lillqKcKcK iiq =+=−+=                               (16) 

 

, ,1   ,8  ,17   ,)1(A
2 lillqKcKcK Siiq =+=−+=                               (17) 

 

, ,1   ,9  ,18   ,)1( CDA
2 lillqKcKcK iiq =+=−+=                              (18) 

 

. ,1   ,10  ,19   ,)1( CD
2 lillqKcKcK iSiq =+=−+=                             (19) 

 

�D<F9D<< (12), (15), (17), (19), 6 >BFBDO9 B8A<@ <; >B@CBA9AFB6 6IB8<F 
>D<F9D<= %Q6<8:4, <ECB?P;B64FP A9CBED98EF69AAB ;4FDG8A<F9?PAB, F4> >4> 6 
>D<F9D<< %Q6<8:4 CBE?98ASS BC9D4J<S  min  6O89?S9F @<A<@4?PAO= Q?9@9AF, 
4 6 BEF4?PAOI >D<F9D<SI CBE?98ASS BC9D4J<S  max  6O89?S9F @4>E<@4?PAO= 
Q?9@9AF <; K<E9?, I4D4>F9D<;GRM<I 4?PF9DA4F<6O. � QFB@ E?GK49 A< 
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@<A<@4?PA4S, A< @4>E<@4?PA4S <?< 6;69L9AA4S EG@@4 K<E?B6OI ;A4K9A<= 
>D<F9D<96 A9 74D4AF<DG9F CD46<?PAB7B 6O5BD4 4?PF9DA4F<6O. � E6S;< E QF<@ 
A9B5IB8<@B >4><@-?<5B B5D4;B@ <;@9A<FP 6 B8AB@ <; >B@CBA9AFB6 CBE?98-
ARR BC9D4J<R A4 CDBF<6BCB?B:AGR, KFB5O B54 E?4749@OI EBEF46AB7B >D<F9-
D<S <?< @<A<@<;<DB64?<EP, <?< @4>E<@<;<DB64?<EP. �EF9EF69AAB, KFB CD< 
QFB@ GCBDS8BK<64A<9 4?PF9DA4F<6 E CB@BMPR CD9B5D4;B64AAB7B >D<F9D<S 
8B?:AB BEF4FPES F4><@ :9, >4> < G <EIB8AB7B. #D9B5D4;G9@ >D<F9D<= %Q6<8:4 
> 6<8G: 

 

, maxmax
,

* ÷
ø
ö

÷
ø
ö −= Sij

jii
S KdK                                              (20) 

 

789  ) ,1  ; ,1( mjnidij == − Q?9@9AFO @4FD<JO EB:4?9A<=. 
�?S D4EE@4FD<649@B7B CD<@9D4 Q?9@9AFO @4FD<JO EB:4?9A<= CD<69-

89AO 6 F45?. 2. � 86GI CBE?98A<I EFB?5J4I F45?<JO CD<6989AO < D9;G?PF4FO 

D45BFO >D<F9D<96 
*  , SS KK , >BFBDO9 CB8F69D:84RF <89AF<KABEFP D4A:<DB64-

A<S <@< 4?PF9DA4F<6.  
 

                                                                                        &45?<J4 2 
 

 1y  2y  3y  
4y  

5y  
6y  

7y  SK  *
SK  

1x  6 3 4 3 2 2 0 6 5 

2x  7 7 5 4 8 8 0 8 3 

3x  1 4 7 2 6 6 4 7 4 

4x  2 5 7 9 2 0 6 9 2 

5x  5 0 1 0 3 5 5 5 6 

6x  1 8 0 11 0 2 6 11 0 

7x  0 7 1 1 2 4 2 7 4 

8x  4 4 7 1 5 2 2 7 4 

jn  − − − − − − − 2 2 

 

�?S BJ9A>< 4?PF9DA4F<6 D4EE@4FD<649@B7B CD<@9D4 A9 <@99F E@OE?4 
A9CBED98EF69AAB <ECB?P;B64FP < >D<F9D<< (13), (16), (18), (19), EB89D:4M<9 6 
>4K9EF69 >B@CBA9AF >D<F9D<= CDB<;6989A<=. �A4?<; 84AAOI F45?. 1 CB>4;O-
649F, KFB K<E?B6O9 ;A4K9A<S, I4D4>F9D<;GRM<9 4?PF9DA4F<6O < CB?GK49@O9 E 
CB@BMPR >D<F9D<S CDB<;6989A<=, A4 4 − 6 CBDS8>B6 5B?PL9 K<E?B6OI ;A4K9-
A<=, CB?GK49@OI E CB@BMPR 8DG7<I >D<F9D<96. � E6S;< E QF<@ >D<F9D<= CDB-
<;6989A<= 6 EBBFABL9A<SI (13), (16), (18), (19) A9B5IB8<@B <ECB?P;B64FP E 69-

EB6O@ >BQHH<J<9AFB@ .c 56
CD 101101 −− −

 

&4><@ B5D4;B@, 8?S E<AF9;4 86GI>B@CBA9AFAOI >D<F9D<96 8B?:AO <E-
CB?P;B64FPES E?98GRM<9 6OD4:9A<S: 
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, ,1   , ,1   ,)1( 4<@@
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, ,1   ,8  ,17   ,)1( *
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2 lillqKcKcK Siiq =+=−+=                            (28) 

 

, ,1   ,9  ,18   ,)1( CDCDA
2 lillqKccKcK iiq =+=−+=                             (29) 

 

. ,1   ,10  ,19   ,)1( CDCD
*2 lillqKccKcK iSiq =+=−+=                          (30) 

 

� F45?. 1 6 86GI CBE?98A<I EFB?5J4I CD<6989AO D9;G?PF4FO GEC9LAB= 
>?4EE<H<>4J<< @AB:9EF64 4?PF9DA4F<6 E CB@BMPR >D<F9D<S (25) CD< 50,ci =  < 

>D<F9D<S (27) CD<  
6

CD 10  ;50 −== c,ci . 
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1. �484=F9EP HGA>J<9= D94?<;4J<< D4;@9D4@< A9 @9A99, K9@ 8 ô 7, 789 6B-
E9@P 4?PF9DA4F<6 D4EE@4FD<64RFES >4> B5GK4RM99 @AB:9EF6B M. "FA9E<F9 CB-
?B6<AG 4?PF9DA4F<6 > CB8@AB:9EF6G M1 ?GKL<I 4?PF9DA4F<6, 4 BEF46L<9ES − 

> CB8@AB:9EF6G M2 F4><@ B5D4;B@, KFB5O A9 @9A99 E9@< B8AB>B@CBA9AFAOI 
>D<F9D<96 A9 @B7?< CD46<?PAB >?4EE<H<J<DB64FP ;484AAB9 @AB:9EF6B 4?PF9D-
A4F<6. (� >4K9EF69 <EIB8AOI 84AAOI @B:AB <ECB?P;B64FP < 84AAO9 F45?. 1, 8B-
546<6 6 A99 8BCB?A<F9?PAO9 EFDB>< <?< (<) EFB?5JO.)  

2. %<AF9;<DG=F9, <ECB?P;GS Excel < 6OD4:9A<S (21) − (30), A4 6FBDB@ 
DS8G E9?9>J<< A9 @9A99 10 − 15 86GI>B@CBA9AFAOI >D<F9D<96 < BJ9A<F9 <I 
>4K9EF6B D45BFO. 

3. %<AF9;<DG=F9, <ECB?P;GS Excel, A4 FD9FP9@ DS8G E9?9>J<< A9 @9A99 5 − 

10 >D<F9D<96 < BJ9A<F9 <I >4K9EF6B D45BFO. %<AF9; >D<F9D<96 @B:AB 
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CD9>D4M4FP FB?P>B 6 E?GK49, >B784 CB?GK9A IBFS 5O B8<A >D<F9D<=, D9L4RM<= 
CBEF46?9AAGR ;484KG. 

4. "HBD@<F9 BFK9F CB ?45BD4FBDAB= D45BF9. 
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1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D45BFO E 4?7BD<F@B@ E A9?<A9=AO@< K4EFAO@< BC<E4A<S@< @9FB84 7DGCCB6B7B 
GK9F4 4D7G@9AFB6 CD< E<AF9;9 @AB7B>B@CBA9AFAOI >D<F9D<96 CD<ASF<S 
D9L9A<= 6 GE?B6<SI A9BCD989?9AABEF<. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1. %8=B57 <=>3>:><?>=5=B=KE :@8B5@852 

"J9A>4 @AB7<I E<FG4J<= <?< B5N9>FB6 D94?PAB7B @<D4 A9 @B:9F 5OFP 
6OCB?A9A4 A9 FB?P>B E CB@BMPR B8AB- <?< 86GI>B@CBA9AFAOI >?4EE<K9E><I 
>D<F9D<96 CD<ASF<S D9L9A<=, AB < E CB@BMPR 6;69L9AAB= ?<A9=AB= >B@5<-

A4J<< n F4><I >D<F9D<96: ,
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iiKaK  789   ) ,1( niai =  3 69EB6O9 >BQHH<J<-

9AFO;   ) ,1(  niKi = 3 CDBEF9=L<9 B8AB>B@CBA9AFAO9 <?< 86GI>B@CBA9AFAO9 
>D<F9D<<. � CB8B5AOI E?GK4SI 8?S CD<ASF<S D9L9A<= <ECB?P;GRFES 5B?99 
E?B:AO9 >D<F9D<< 6<84: 
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  ) ,1(  nqKq = 3 CDB-
EF9=L<9 B8AB- <?< 86GI>B@CBA9AFAO9 >D<F9D<<. 

�?S CB?GK9A<S >D<F9D<96 6<84 (1) @B7GF <ECB?P;B64FPES D4;AO9 @9FB8O 
< 4?7BD<F@O. $4EE@BFD<@ B8<A <; A<I 3 4?7BD<F@ E A9?<A9=AO@< K4EFAO@< 
BC<E4A<S@< @9FB84 7DGCCB6B7B GK9F4 4D7G@9AFB6 ( �'�)). � QFB@ 4?7BD<F@9 
A4 C9D6B@ QF4C9 97B D45BFO 6 >4K9EF69 CDBEF9=L<I >D<F9D<96 @B7GF <ECB?P;B-

64FPES <;69EFAO9 >D<F9D<<: ,  ...,    11
2

1
1 mK,K,K  789 69DIA<= <A89>E G>4;O649F A4 

FB, KFB QFB >D<F9D<< C9D6B7B QF4C4 <?< C9D6B7B DS84 E9?9>J<< @AB7B>B@CB-
A9AFAB7B >D<F9D<S. #D< QFB@ 5G89@ CD98CB?474FP, KFB A9B5IB8<@B CB?GK<FP 
>D<F9D<= K*, E CB@BMPR >BFBDB7B @B:AB 5G89F >?4EE<H<J<DB64FP @AB:9EF64 
A9>BFBDOI B5N9>FB6 A4 864 >?4EE4, A4CD<@9D, B5N9>FO, B5?484RM<9 A9>BFB-
DO@< BCD989?9AAO@< E6B=EF64@< (C9D6O= >?4EE), < B5N9>FO, A9 B5?484RM<9 
QF<@< E6B=EF64@< (6FBDB= >?4EE). �?S E<AF9;4 >D<F9D<S 5G89@ <ECB?P;B64FP 
B5GK4RM99 @AB:9EF6B M B5N9>FB6, 8?S >BFBDOI <;69EFA4 CD46<?PA4S >?4EE<-
H<>4J<S A4 864 G>4;4AAOI >?4EE4  M1 <  M2, M1 ÷ M2 = ö, M1 ø M2 = M. 
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789 ) ,1(  lici =  − CB?B:<F9?PAO9 >BAEF4AFO, G8B6?9F6BDSRM<9 GE?B6<S@: 
;  9E?<  ,   ,10 jіccc jii üü
  

2

1r
C

 − K<E?B EBK9F4A<= <; 1r  CB 2. 

,47 6. �4:8O= >D<F9D<= <; @AB:9EF64   },  ...,    { 22
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dK,K,KK = 789 

,2

1r
lCd =

 <ECB?P;G9FES 8?S >?4EE<H<>4J<< B5N9>FB6 B5GK4RM97BES @AB:9EF64 
M A4 864 G>4;4AAOI >?4EE4  M1 <  M2. #D< QFB@ 8?S >4:8B7B >D<F9D<S <; @AB-

:9EF64 2K  CB8EK<FO649FES CB>4;4F9?P >4K9EF64 ) ,1( djn j =
 D45BFO >D<F9D<S.  

,47 7. #B CB>4;4F9?S@ >4K9EF64 ) ,1( djn j =
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22

2
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>?4EE<H<>4J<R A4<5B?PL97B K<E?4 B5N9>FB6 <; B5GK4RM97B @AB:9EF64 M. 

�E?< B8<A <?< A9E>B?P>B ?GKL<I >D<F9D<96 CD46<?PAB 6OCB?A<?< >?4EE<H<-
>4J<R 6E9I B5N9>FB6 B5GK4RM97B @AB:9EF64 M, FB J9?P E<AF9;4 >D<F9D<96 8B-
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CB>4 A9 5G89F CB?GK9A >D<F9D<=, CD46<?PAB 6OCB?ASRM<= >?4EE<H<>4J<R 
Q?9@9AFB6 @AB:9EF64 M,  <?< A9 5G8GF 6OCB?ASFPES 8DG7<9 GE?B6<S B>BAK4A<S 
D45BFO 4?7BD<F@4, A4CD<@9D, CB K<E?G DS8B6 E9?9>J<<, CB BFEGFEF6<R G?GKL9-
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ED46A9A<R E CB>4;4F9?S@< >D<F9D<96 B8AB7B <?< A9E>B?P><I CD98L9EF6GRM<I 
DS8B6 E9?9>J<< < F.8. 

$4EE@BFD<@ 6 >4K9EF69 CD<@9D4 E<AF9; >D<F9D<S 8?S HGA>J<< D94?<;4-
J<<, EB89D:4M9= 8 4?PF9DA4F<6 < 7 EBEFBSA<= 6A9LA9= ED98O < CD<6989AAB= 6 
F45?. 1. 

 

                                                                                                           &45?<J4 1 
 

 1y  2y  3y  
4y  

5y  
6y  

7y  <<K  4<K  =K  SK  CDK  2
1K  

2
2K  

1x  3 7 8 9 10 11 12 3 12 8,57 6 
2,00·  
·106 10,28 7,00 

2x  2 3 7 8 4 5 12 2 12 5,86 8 
0,81·  
·105 

8,93 6,04 

3x  8 6 5 10 6 7 8 5 10 7,14 7 
0,81·  
·105 

8,57 5,04 

4x  7 5 5 3 10 13 6 3 13 7,00 9 
0,41·  
·106 

10,00 6,70 

5x  4 10 11 12 9 8 7 4 12 8,71 5 
2,66·  
·106 

10,35 7,33 

6x  8 2 12 1 12 11 6 1 12 7,43 11 
0,15·  
·106 

9,71 6,07 

7x  9 3 11 11 10 9 10 3 11 9,00 7 
2,94·  
·106 

10,00 6,97 

8x  5 6 5 11 7 11 10 5 11 7,86 7 
1,27·  
·106 

9,43 6,13 
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EF6B@, CB@B74RM<@ "<; 59ECBDS8>4 E89?4FP CBDS8B>".  

3. '?GKL9A<9 >4K9EF64 >BAFDB?S. $G>B6B8EF6G IBDBLB <;69EFAB, KFB 
A9CD9DO6AO= A48;BD ;4 <ECB?A9A<9@ GCD46?SRM<I D9L9A<= DGF<AAB7B 
I4D4>F9D4 B5IB8<FES BK9AP 8BDB7B. #D<@9A9A<9 @4F9@4F<K9E><I @B89?9= 
CB;6B?S9F BCD989?<FP EF4A84DF<;<DB64AAO9 < A489:AO9 CDBJ98GDO >BA-
FDB?S ;4 F9>GM9= 89SF9?PABEFPR < E6B96D9@9AAB7B 6OS6?9A<S A9:9?4F9?P-
AOI F9A89AJ<=.  

4. %B;84A<9 5B?99 EB69DL9AAOI E<EF9@. #B87BFB6>4 @B89?<, BC<EO64-
RM9= CDBJ9EE 79A9D4J<< < <ECB?A9A<S 5R8:9F4 D97<BA4, CB;6B?<F 6O-
S6<FP E?45O9 @9EF4 89=EF6GRM9= CD4>F<>< 5R8:9FAB7B CDBJ9EE4  < B8AB-
6D9@9AAB CDBSEA<F CGF< D9L9A<S 6E>DOFOI 6 D9;G?PF4F9 <EE?98B64A<S 
CDB5?9@.  

�BAJ9CJ<S D4;D45BF4AAOI @B89?9= HBD@<DB64A<S < <ECB?A9A<S 5R8-
:9F4 D4EEK<F4A4 A4 CB?P;B64F9?S, A9 <@9RM97B EC9J<4?PAB= CB87BFB6>< 6 
B5?4EF< @4F9@4F<K9E>B7B CDB7D4@@<DB64A<S, BCOF4 D45BFO E CD98?4749-
@O@< 6 D4@>4I <AHBD@4J<BAAB= E<EF9@O @4F9@4F<K9E><@< ED98EF64@< 
B5D45BF>< 84AAOI < 4A4?<;4. � D4@>4I D4;D45BF>< EBBF69FEF6GRM97B @4-
F9@4F<K9E>B7B < 4A4?<F<K9E>B7B 4CC4D4F4 5O?4 D4;D45BF4A4 B5M4S @9FB-
8B?B7<S @B89?<DB64A<S HBD@<DB64A<S < <ECB?A9A<S 5R8:9F4, E<EF9@4 
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CBASF<=, @9I4A<;@B6 6;4<@B89=EF6<S, BFD4:4RM<I EB89D:4A<9 >BAJ9C-
J<< HBD@<DB64A<S < <ECB?A9A<S 5R8:9F4. 

#D< CBEFDB9A<< <AHBD@4J<BAAOI CBFB>B6 E<EF9@O GCD46?9A<S HBD-
@<DB64A<9@ < <ECB?A9A<9@ 5R8:9F4 5O?B 6O89?9AB 864 GDB6AS CD<ASF<S 
D9L9A<= CD< BEGM9EF6?9A<< CDBJ9EE4 GCD46?9A<S 7BEG84DEF69AAO@ 8B?-
7B@: F4>F<K9E><= < EFD4F97<K9E><=. �?S >4:8B7B GDB6AS EHBD@G?<DB64A4 
EBBF69FEF6GRM4S @B89?P (BC9D4F<6A4S < EFD4F97<K9E>4S), D4;D45BF4AO 
EI9@O <I EB6@9EFAB7B <ECB?P;B64A<S.  

$4;D45BF4AAO9 @B89?< 484CF<DB64AO > 89=EF6GRM<@ GK9FAO@ 54;4@ 
84AAOI 8B?7B6OI <AEFDG@9AFB6 BD74AB6 7BEG84DEF69AAB= 6?4EF< $BEE<<. 
� A4L9= EF4FP9 @O A9 5G89@ D4EE@4FD<64FP E6B=EF64 < I4D4>F9D<EF<>< 
EFD4F97<K9E>B= @B89?<, F4> >4> 99 CB6989A<9 6 ;A4K<F9?PAB 5B?PL9= EF9-
C9A<, CB ED46A9A<R E BC9D4F<6AB= @B89?PR, ;46<E<F BF EC9J<H<>< 8B?7B-
EDBKAOI J9?9=, >BFBDO9 EF46<F C9D98 EB5B= 48@<A<EFD4J<S. � A4EFBSM99 
6D9@S A9 CD98EF46?S9FES 6B;@B:AO@ 6O89?<FP B5M<9 Q?9@9AFO EFD4F97<-
K9E><I @B89?9=, >BFBDO9 5O?< 5O CD<@9A<@O, A4CD<@9D, 8?S 6E9I EG5N-
9>FB6 $BEE<=E>B= (989D4J<<. 

#D< CBEFDB9A<< BC9D4F<6AB= @B89?< 5O?< BCD989?9AO BEAB6AO9 
B7D4A<K9A<S < 8BCGM9A<S, 6OD45BF4AO B5M<9 CD<AJ<CO CDB9>F<DB64A<S 
@B89?9=, BC<EO64RM<I CDBJ9EE HBD@<DB64A<S < <ECB?A9A<S 5R8:9F4 
D4;?<KAOI GDB6A9= 6?4EF<, BCD989?9AO B5M<9 J9?96O9 HGA>J<< 8?S CD98-
?4749@OI @B89?9=. 

"C9D4F<6A4S @B89?P CD98A4;A4K9A4 8?S HBD@<DB64A<S BCF<@4?PAB= 
EFDG>FGDO 5R8:9F4 A4 >D4F>BEDBKAGR C9DEC9>F<6G. &4><@ B5D4;B@, D9-
;G?PF4FB@ CD<@9A9A<S @B89?< S6?S9FES CBEFDB9AAO= BCF<@4?PAO= C?4A 
HBD@<DB64A<S < <ECB?A9A<S 5R8:9F4 7BEG84DEF69AAB7B BD74A4 - <ECB?A<-
F9?S 5R8:9F4, G8B6?9F6BDSRM<= 89=EF6GRM<@ ;4>BAB84F9?PAO@ < ABD-
@4F<6AO@ B7D4A<K9A<S@. 

"C9D4F<6A4S @B89?P HBD@<DB64A<S < <ECB?A9A<S 5R8:9F4 CD98A4-
;A4K9A4, A4CD<@9D, 8?S ED46A9A<S CGF9= D9L9A<S CDB5?9@O @<A<@<;4J<< 
D4EIB8B6 CB ;49@AO@ ED98EF64@ CD< B5S;4F9?PAB@ GE?B6<< <ECB?A9A<S 
C?4AB6OI ;4>4;B6 5R8:9F4 A4 BEGM9EF6?9A<9 CD<6?9K9A<S H<A4AEB6OI 
ED98EF6 A4 D4;?<KAOI DOA>4I ;4<@EF6B64A<=.  B89?P @B:9F CD<@9ASFPES 
6 F9I E?GK4SI, >B784 BCF<@4?PA4S CB?<F<>4 6 FB@ <?< <AB@ 6D9@9AAB@ <A-
F9D64?9 A9 S6?S9FES BK96<8AB=. 

#D<@9A9A<9 @B89?< CB;6B?<F 89?4FP BC9D4F<6AO= CDB7AB; E GK9FB@ 
GE?B6<= 6 EBBF69FEF6<< E @4>DBQ>BAB@<K9E>B= E<FG4J<9=, F9A89AJ<9= 99 
D4;6<F<S, < EF4F<EF<>B= <ECB?A9A<S 5R8:9F4 ;4 CD98O8GM<9 C9D<B8O. 

� A4EFBSM99 6D9@S E89?4A4 GEC9LA4S CBCOF>4 D94?<;4J<< F4>B7B CB8-
IB84 >4> E <ECB?P;B64A<9@ BD<7<A4?PAOI CDB7D4@@AOI ED98EF6, F4> < E 
CD<@9A9A<9@ L<DB>B <ECB?P;G9@B= %'��, CBEFDB9AAB= A4 @AB7B@9DAB= 
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@B89?< 2 Oracle Express Server. �O?4 GEF4AB6?9A4 6OEB>4S <A64D<4AFABEFP 
CD98?4749@B7B F9IA<K9E>B7B D9L9A<S BFABE<F9?PAB EC9J<H<>< @B89?< 
GCD46?9A<S. 

#B86B8S <FB7<, 9M9 D4; BF@9F<@, KFB BF>DOFO9 8<A4@<K9E><9 BCF<-
@<;4J<BAAO9 @B89?< HBD@<DB64A<S < <ECB?A9A<S 5R8:9F4, <AF97D<DB-
64AAO9 6 EBBF69FEF6GRM<9 <AHBD@4J<BAAO9 E<EF9@O BD74AB6 6?4EF< 
EG5N9>F4 $(, S6?SRFES <AEFDG@9AF4@< 4A4?<F<K9E>B7B <EE?98B64A<S 
GCD46?9AK9E><I D9L9A<=, CD<ASFOI <ECB?A<F9?PAO@< BD74A4@< 6?4EF<. 
#D< QFB@ CD<>?48AB9 <ECB?P;B64A<9 D9;G?PF4FB6 D9L9A<S @B89?< FD95G9F 
484CF4J<< 99 E GK9FB@ BEB59AABEF9= D4EE@4FD<649@B7B B5N9>F4, KFB B5N-
SEAS9FES EC9J<H<>B= ;4>BAB84F9?PEF64, D97G?<DGRM97B 97B 89SF9?PABEFP. 

#D<@9A9A<9 BC9D4F<6AB= @B89?< HBD@<DB64A<S < <ECB?A9A<S 5R8-
:9F4 B5GE?B6?9AB A9B5IB8<@BEFPR CDBE?98<FP 6?<SA<9 8<A4@<>< 89=-
EF6GRM<I ;4>BAB84F9?PAOI, ABD@4F<6AOI < DOABKAOI B7D4A<K9A<= A4 
CDBJ9EE HBD@<DB64A<S < <ECB?A9A<S 5R8:9F4. 

 B89?P CB;6B?S9F 6OS6<FP 4?PF9DA4F<6O D9L9A<S ;484K< < BJ9A<FP 
D9;G?PF4FO, > >BFBDO@ BA< CD<6B8SF, 4 F4>:9 849F 6B;@B:ABEFP BCD989-
?<FP, >4><9 84AAO9 A9B5IB8<@O 8?S BJ9A>< <@9RM<IES 4?PF9DA4F<6. � 
<FB79 QFB B59EC9K<649F CB?GK9A<9 B5BEAB64AAOI 6O6B8B6. 

4. (8=0=A>20O 4803=>AB8:0 ?@54?@8OB89 

 � 8<47ABEF<>9 CD98CD<SF<S EGM9EF6GRF 864 BEAB6AOI B5N9>F4 4A4-
?<;4:  

• D9;G?PF4FO 89SF9?PABEF< CD98CD<SF<S ;4 C9D<B8 < 97B EBEFBSA<9 A4 
F9>GM<= @B@9AF 6D9@9A<; 

• BEAB6AO9 5<;A9E-CDBJ9EEO CD98CD<SF<S ($<E. 8). 

 
                    

                      $<E. 8. "5N9>FO 8<47ABEF<>< CD98CD<SF<S 
  

"CD989?<6 BEAB6AO9 B5N9>FO 8<47ABEF<>< (?5@2>5 ?>;>65=85 D8=0=-
A>2>9 4803=>AB8:8), CBCOF49@ES E6S;4FP D8=0=A>2CN 8<47ABEF<>G E B5-
M<@ 8<47ABEF<K9E><@ CDBJ9EEB@.  

#D98EF46?S9FES BK96<8AO@ FB, KFB A9?P;S B7D4A<K<FP <AEFDG@9AF4-
D<= 8<47ABEF<>< D4EK9FB@ FB?P>B H<A4AEB6OI CB>4;4F9?9= (2B>@>5 ?>;>-
65=85 D8=0=A>2>9 4803=>AB8:8).  
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(<A4AEB6O9 CB>4;4F9?< 8B?:AO CBS6?SFPES A4 >BA9KAB= EF48<< 8<4-
7ABEF<><. %?98G9F A9 ;45O64FP, KFB 8<47ABEF<>4 A9 89?49FES E4@4 CB E959 
3 BA4 E?G:<F J9?S@ GCD46?9A<S. �A4?<;<DB64FP E?98G9F A9 FB?P>B 5<;A9E-
CDBJ9EEO B59EC9K<64RM<9 «H<A4AEB6GR HGA>J<R» CD98CD<SF<S, AB < 6E9 
BEAB6AO9 5<;A9E-CDBJ9EEO, E6S;4AAO9 E 89SF9?PABEFPR CD98CD<SF<S.  

"EF4AB6<@ES A4 EFDG>FGD9 8<47ABEF<><. !4KA9@ E 8<47ABEF<>< D9-
;G?PF4FB6 89SF9?PABEF< < EBEFBSA<S CD98CD<SF<S. (<A4AEB6O= <AEFDG-
@9AF4D<= 84AAB= K4EF< 8<47ABEF<>< 69EP@4 B5L<D9A, BA 6>?RK49F 6 E95S 
5B?PLB9 >B?<K9EF6B H<A4AEB6OI CB>4;4F9?9= (>BQHH<J<9AFB6), >BFBDO9 
;4K4EFGR 8G5?<DGRF 8DG7 8DG74, < A9 6E9784 BK96<8A4 A9B5IB8<@BEFP <E-
CB?P;B64A<S F9I <?< <AOI >BQHH<J<9AFB6. 

#D98EF46?S9FES J9?9EBB5D4;AO@ EHBD@G?<DB64FP B@5BL5 ?>;>65=85 
D8=0=A>2>9 4803=>AB8:8 6 6<89 ?@8=F8?0 @07C<=>9 4>AB0B>G=>AB8 <E-
CB?P;B64A<S  @9FB8B6 H<A4AEB6B7B 4A4?<;4. %GFP CD<AJ<C4 KD9;6OK4=AB 
CDBEF4 3 4;O F5;59 4803=>AB8:8 A;54C5B 8A?>;L7>20BL B>;L:> B5 ?>:070-
B5;8, :>B>@K5 O2;ONBAO 8=D>@<0F8>==>9 >A=>2>9 4;O ?@8=OB8O C?@02-
;5=G5A:8E @5H5=89.  

 �E?< 7B6BD<FP B CD4>F<K9E>B@ 6BC?BM9A<< CD<AJ<C4 D4;G@AB= 8B-
EF4FBKABEF<, FB 8BEF4FBKAB B7D4A<K<FPES A45BDB@ ED98EF6 H<A4AEB6B= 8<-
47ABEF<><, CD98EF46?9AAB@ A4 D<E. 9.  

 
                      

                        $<E. 9. �AEFDG@9AF4D<= H<A4AEB6B= 8<47ABEF<><  

 

"EF4AB6<@ES >BDBF>B A4 EB89D:4A<< >4:8B= <; EBEF46?SRM<I. �5?>-
A@54AB25==>5 8A?>;L7>20=85 D8=0=A>2>9 >BG5B=>AB8 S6?S9FES C9D6O@, 
AB A9 BEAB6AO@ L47B@, H<A4AEB6B= 8<47ABEF<><. #D9:89 6E97B, CB8K9D>-
A9@ D4;A<JG @9:8G CBASF<S@< «<AHBD@4J<S» < «84AAO9». �4AAO9 6 B5?4-
EF< H<A4AEB6B7B @9A98:@9AF4 B5OKAB CD98EF46?SRF EB5B= A45BD >4><I-
?<5B E6989A<=, 7?46AO@ >B?<K9EF69AAB7B I4D4>F9D4, >BFBDO9 6 FB= <?< 
<AB= @4A9D9 I4D4>F9D<;GRF CD98CD<SF<9. %GM9EF69AAB FB, KFB A4 BEAB69 
QFB= E?45B EFDG>FGD<DB64AAB= <AHBD@4J<< CD<AJ<C<4?PAB A96B;@B:AB 
CDB<;69EF< QHH9>F<6AGR 8<47ABEF<>G. &9D@<A «<AHBD@4J<S» 
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CD98CB?4749F A9>BFBDGR EF9C9AP BD74A<;4J<< 84AAOI, CD<K9@ CBDS8B> 
GCBDS8BK<64A<S <AHBD@4J<< E?G:<F J9?S@ 99 <ECB?P;B64A<S.  

#9D6O= QF4C EFDG>FGDAB7B GCBDS8BK<64A<S H<A4AEB6OI 84AAOI >4> 
D4; < EBEFB<F 6 EBEF46?9A<< H<A4AEB6B= BFK9FABEF<, >B784 H<A4AEB6O9 
84AAO9 BD74A<;GRFES CB EC9J<4?PAO@ HBD@4F4@, B5D4;GRM<@: 54?4AE, 
BFK9F B CD<5O?SI < G5OF>4I, BFK9F B 86<:9A<< 89A9:AOI ED98EF6.  B:AB 
?< CDB<;69EF< B5EFBSF9?PAO= 4A4?<; CD98CD<SF<S E CB@BMPR QF<I 84A-
AOI? #D<AJ<C<4?PAB, 84. !B QFB @B:9F E89?4FP FB?P>B BCOFAO= H<A4A-
E<EF. �M9 D4A99 5O?B GCB@SAGFB, KFB >BA9KAO@ CBFD95<F9?9@ D9;G?PF4FB6 
8<47ABEF<>< S6?S9FES 6OEL99 DG>B6B8EF6B.  $G>B6B8<F9?R A9B5IB8<@4 
A9>BFBD4S 5B?99 B5B5M9AAB CD98EF46?9AA4S < ?4>BA<KA4S E<EF9@4 84A-
AOI. � FB :9 6D9@S CB?GK<FP BF69FO A4 A9>BFBDO9 5B?99 GFBKASRM<9 6B-
CDBEO @B:AB FB?P>B A4 BEAB64A<< C9D6<KAOI H<A4AEB6OI BFK9FB6. �4><9 
:9 B5B5M4RM<9 84AAO9 @B:AB <;6?9KP A9CBED98EF69AAB <; H<A4AEB6OI 
BFK9FB6. 1FB, 6B-C9D6OI, EG@@G BEAB6AOI < B5BDBFAOI ED98EF6 CD98CD<S-
F<S, 69?<K<AG 97B ;48B?:9AABEF9= < EB5EF69AAB7B >4C<F4?4. �4?99, BFK9F 
B CD<5O?< CD98BEF46?S9F 84AAO9 CB 69?<K<A9 BC9D4J<BAAB= < K<EFB= CD<-
5O?<. �, A4>BA9J, D9;G?PF<DGRM<9 89A9:AO9 CBFB>< BF BC9D4J<BAAB=, 
<A69EF<J<BAAB= < H<A4AEB6B= 89SF9?PABEF< <; BFK9F4 B 86<:9A<< 89A9:-
AOI ED98EF6.   

В5@B8:0;L=K9 8 3>@87>=B0;L=K9 0=0;87 H<A4AEB6B= BFK9FABEF< S6-
?S9FES E?98GRM9= EF48<9= GCBDS8BK<64A<S H<A4AEB6B= <AHBD@4J<<. �7B 
EB89D:4A<9 KD9;6OK4=AB CDBEFB. � 7BD<;BAF4?PAB@ 4A4?<;9 EBCBEF46?S-
RFES (6 45EB?RFAB@ < CDBJ9AFAB@ EBBFABL9A<<) BEAB6AO9 EF4FP< 54-
?4AE4, BFK9F4 B CD<5O?< < BFK9F4 B 86<:9A<< 89A9:AOI ED98EF6. � 69DF<-
>4?PAB@ 4A4?<;9 6E9 84AAO9 H<A4AEB6OI BFK9FB6 CD98EF46?SRFES 6 BFAB-
E<F9?PAB@ (CDBJ9AFAB@) 6OD4:9A<<.  

'5B25@B>5 ?>;>65=85 D8=0=A>2>9 4803=>AB8:8 @B:AB EHBD@G?<DB-
64FP >4> ?@8=F8? A@02=8<>AB8. %GFP QFB7B CD<AJ<C4 EBEFB<F 6 FB@, KFB 
E4@< CB E959 H<A4AEB6O9 CB>4;4F9?< S6?SRFES 59ECB?9;AO@< 8?S CD<AS-
F<S D9L9A<S, 9E?< @9A98:9D A9 EBCBEF46?S9F <I E >4><@-FB 8DG7<@< 84A-
AO@<, <@9RM<@< BFABL9A<9 > B5N9>FG 8<47ABEF<><. %GM9EF6G9F 864 6<84 
CB>4;4F9?9= 8?S EBCBEF46?9A<S:  

• CB>4;4F9?< 84AAB7B CD98CD<SF<S ;4 CD98L9EF6GRM<9 C9D<B8O 6D9-
@9A<,  

• 4A4?B7<KAO9 CB>4;4F9?< 8DG7<I CD98CD<SF<=, CD<A48?9:4M<I FB= 
:9 BFD4E?<, (B5OKAB CD98CD<SF<=->BA>GD9AFB6).  

�4AAB9 CB?B:9A<9 E<@6B?<;<DG9F CD47@4F<K9E>GR CDBEFBFG BEAB6-
AB= J9?< 8<47ABEF<>< 3 CB D9;G?PF4F4@ 8<47ABEF<>< E?98G9F E89?4FP CB 
6B;@B:ABEF< 864 6O6B84:  
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1. �4> <;@9A<?BEP EBEFBSA<9 CD98CD<SF<S CB ED46A9A<R E CD98L9-
EF6GRM<@< C9D<B84@< 3 GIG8L<?BEP <?< G?GKL<?BEP?  

2. !4E>B?P>B GEC9LAB A4L9 CD98CD<SF<9 D45BF49F CB ED46A9A<R E 
>BA>GD9AF4@<.  

�4> CD46<?B, 98<AEF69AAO@ <EFBKA<>B@ ED46A9A<S S6?S9FES ;A4K9A<9 
>4>B7B-?<5B CB>4;4F9?S CD98CD<SF<S ;4 CDBL98L<= C9D<B8 6D9@9A<. 
!45?R84S CB;<F<6AGR (F.9. A4CD46?9AAGR A4 G?GKL9A<9) 8<A4@<>G >4-
>B7B-?<5B CB>4;4F9?S CD98CD<SF<S 97B @9A98:@9AF 89?49F 6O6B8O B FB@, 
KFB CD98CD<SF<9 D45BF49F GEC9LAB. � FB :9 6D9@S, A974F<6A4S 8<A4@<>4 
;4EF46?S9F <E>4FP E?45O9 @9EF4 89SF9?PABEF<.  

&D9F<= <AEFDG@9AF4D<= (E@. D<E. 9) H<A4AEB6B= 8<47ABEF<>< 3 QFB 
FD48<J<BAAO= A45BD H<A4AEB6OI >BQHH<J<9AFB6, Ratio Analysis, >4> K4-
EFB 7B6BDSF ;4C48AO9 H<A4AEB6O9 4A4?<F<><. *9?9EBB5D4;AB GCBDS8BK<FP 
H<A4AEB6O9 CB>4;4F9?< CB CD<;A4>G BC9D4J<BAAB= 89SF9?PABEF< >4> 7?46-
AB7B HB>GE4 CD98CD<SF<S E GK9F DOABKAB= BD<9AF4J<<. 1FBF A9E>B?P>B FG-
@4AAO= A4 C9D6O= 6;7?S8 CD<;A4> <??REFD<DG9FES D<E. 10.     %GFP 
CD98?4749@B7B CB8IB84 EBEFB<F 6 FB@, KFB BEAB6AO@ CB>4;4F9?9@ D9;G?P-
F4F<6ABEF< CD98CD<SF<S CD<;A4A CB>4;4F9?P CD<5O?PABEF< EB5EF69AAB7B 
>4C<F4?4 (B5OKAB B5B;A4K49FES ROE). &4><@ B5D4;B@, A4 C9D6B9 @9EFB EF4-
6<FES <AF9D9E EB5EF69AA<>4. �4AAO= CB>4;4F9?P B59EC9K<649FES, 7?46AO@ 
B5D4;B@, 86G@S H4>FBD4@<: ?@81K;L=>ABLN ?@>406 (QFBF CB>4;4F9?P CD<-
A48?9:<F 7DGCC9 CB>4;4F9?9= BC9D4J<BAAB= 89SF9?PABEF<) < >1>@0G8205-
<>ABLN 0:B82>2 (7DGCC4 CB>4;4F9?9= QHH9>F<6ABEF< <ECB?P;B64A<S 4>F<-
6B6). � E4@B@ 89?9, >4:8O= CD98CD<A<@4F9?P CBA<@49F, KFB 6OEB>GR BF-
84KG BF <ECB?P;B64A<S 6?B:9AAOI ED98EF6 @B:AB B59EC9K<FP 6OEB>B= 
«@4D:9= CDB84:» </<?< 6OEB>B= B5BD4K<649@BEFPR B5BDBFAOI ED98EF6. 
"J9A>4 CB>4;4F9?9= ?<>6<8ABEF< S6?S9FES A9BFN9@?9@B= K4EFPR 8<47AB-
EF<K9E>B= CDBJ98GDO. �I A4;A4K9A<9 EBEFB<F 6 FB@, KFB5O CD98BEF9D9KP 
@9A98:@9AF CD98CD<SF<S BF <;?<LA97B G69?<K9A<S B5BD4K<649@BEF<. 
«#B@A< B5 G7DB;9 54A>DBFEF64» - 7B6BDSF QF< CB>4;4F9?<. !4>BA9J, BF84KG 
BF <ECB?P;B64A<S 6?B:9AAOI EB5EF69AA<>B@ ED98EF6 @B:AB G69?<K<FP ;4 
EK9F <ECB?P;B64A<S 8B?7BEDBKAOI ;49@AOI D9EGDEB6. 1FG K4EFP 89SF9?P-
ABEF< >B@C4A<< (BA4 A4;O649FES H<A4AEB6B=) I4D4>F9D<;G9F 7DGCC4 CB>4-
;4F9?9=  EFDG>FGDO >4C<F4?4.  



 

 91 

 
 
                   $<E. 10. %FDG>FGD4 H<A4AEB6OI CB>4;4F9?9= CD98CD<SF<S  
 

� FB@ E?GK49, >B784 CD98CD<SF<9 S6?S9FES 4>J<BA9DAO@ B5M9EF6B@ 
BF>DOFB7B F<C4 < >B784 EGM9EF6G9F D4;6<FO= DOAB> J9AAOI 5G@47, <@99F 
E@OE? 4A4?<;<DB64FP F4> A4;O649@O9 «DOABKAO9 CB>4;4F9?<» F<C4 CD<-
5O?P A4 B8AG 4>J<R, >BQHH<J<9AF 8<6<89A8AOI 6OC?4F < F.C.  

#BE?9 BCD989?9A<S EFDG>FGDO H<A4AEB6OI CB>4;4F9?9= 6B;A<>49F 6B-
CDBE B 6D9@9AAB@ 4EC9>F9 8<47ABEF<><, F.9. >B784 < 6 >4>B@ B5N9@9 CDB<;-
6B8<FP 8<47ABEF<>G CD98CD<SF<S. �4AAB9 CB?B:9A<9 @B:9F 5OFP I4D4>F9-
D<;B64AB E CB@BMPR ?OB>3> ?>;>65=8O D8=0=A>2>9 4803=>AB8:8 − ?@8=-
F8?0 2@5<5==>9 A>3;0A>20==>AB8 H<A4AEB6B= 8<47ABEF<><.  %B7?4EAB 
QFB@G CD<AJ<CG 8<47ABEF<>4 CD98CD<SF<S 8B?:A4 CDB6B8<FPES EB7?4EAB 
BCD989?9AAB@G 6D9@9AAB@G D97?4@9AFG. !4<5B?99 CD<6?9>4F9?PAB= E 
CD4>F<K9E>B= FBK>< ;D9A<S CD98EF46?S9FES  E?98GRM<= D97?4@9AF 8<47AB-
EF<><: 

• B8<A D4; 6 7B8G (6 C9D<B8 CB87BFB6>< 7B8B6B7B BFK9F4) CDB<;6B8<FES 
HGA84@9AF4?PA4S 8<47ABEF<>4, CD98CB?474RM4S <ECB?P;B64A<9 6E97B 8<-
47ABEF<K9E>B7B <AEFDG@9AF4D<S, CD98EF46?9AAB7B A4 D<E. 11;  

• 9:9@9ESKAB CDB<;6B8<FES BJ9A>4 B7D4A<K9AAB7B >B?<K9EF6B CB>4;4-
F9?9= CB D9;G?PF4F4@ F9>GM97B @9ESJ4 (B5OKAB QFB 89?49FES 6 C9D6OI K<E-
?4I CBE?98GRM97B @9ESJ4).  

#BE?98ASS CDBJ98GD4 ABE<F A4;64A<9 «@BA<FBD<A74» 89SF9?PABEF< 
CD98CD<SF<S. � CDBJ9EE9 @BA<FBD<A74 BEGM9EF6?S9FES >BAFDB?P CB>4;4F9-
?9=, >BFBDO9 I4D4>F9D<;GRF BC9D4F<6AO9 D9;G?PF4FO 89SF9?PABEF<. � 
K4EFABEF<, 6 EBEF46 CB>4;4F9?9= @BA<FBD<A74 A9 <@99F E@OE? 66B8<FP CB-
>4;4F9?P CD<5O?PABEF< 4>F<6B6 <?< EB5EF69AAB7B >4C<F4?4. �4AAO= CB>4-
;4F9?P S6?S9FES <AF97D4?PAO@, BA HBD@<DG9FES 6 F9K9A<9 6E97B 7B84. � FB 
:9 6D9@S 6 EBEF46 CB>4;4F9?9= @BA<FBD<A74 E?98G9F B5S;4F9?PAB 6>?RK<FP 
CB>4;4F9?P 64?B6B= CD<5O?PABEF< (BFABL9A<9 64?B6B= CD<5O?< > 6O-
DGK>9). 1FG I4D4>F9D<EF<>G E?98G9F «@BA<FBD<FP» >4> @B:AB K4M9, KFB5O 
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6B6D9@S B5A4DG:<FP A974F<6AGR F9A89AJ<R GIG8L9A<S BC9D4J<BAAB= 
QHH9>F<6ABEF< CD98CD<SF<S.  

� >4K9EF69 H5AB>3> ?>;>65=8O D8=0=A>2>9 4803=>AB8:8 6OEFGC49F 
?@8=F8? 70:>=G5==>AB8, EGFP >BFBDB7B EBEFB<F 6 FB@, KFB >B784 D4EEK<-
F4AO 6E9 H<A4AEB6O9 >BQHH<J<9AFO, E89?4A 7BD<;BAF4?PAO= < 69DF<>4?P-
AO= 4A4?<; H<A4AEB6B= BFK9FABEF< < BC<E4AO 99 BEB59AABEF< I4D4>F9D-
AO9 8?S 4A4?<;<DG9@B7B C9D<B84, A9B5IB8<@B E89?4FP 6O6B8O, D48< >BFB-
DOI, EB5EF69AAB, < 5O?< 6OCB?A9AO 6E9 G>4;4AAO9 6OL9 D45BFO. #D98-
EF46?9A<9 F4><I 6O6B8B6 8B?:AB 5OFP ?4>BA<KAO@ < >BAEFDG>F<6AO@, F.9. 
A4CD46?9AAO@ A4 CB<E> CGF9= G?GKL9A<S 89SF9?PABEF< >B@C4A<<. � >4K9-
EF69 F4>B7B CD98EF46?9A<S @B:9F 5OFP D9>B@9A8B64A HBD@4F F4> A4;O649-
@B7B SWOT-4A4?<;4. �E9 @AB:9EF6B H4>FBDB6 89SF9?PABEF< >B@C4A<< 
7DGCC<DG9FES CB K9FOD9@ B5?4EFS@:  

• S (Strengths) 3 E<?PAO9 EFBDBAO 89SF9?PABEF< CD98CD<SF<S;  
• W(Weaknesses) 3 E?45O9 EFBDBAO 89SF9?PABEF< CD98CD<SF<S;  
• O(Opportunities) 3 6B;@B:ABEF< CD98CD<SF<S, CB;6B?SRM<9 9@G 

G?GKL<F E6B9 CB?B:9A<9;  
• T(Threats) 3 G7DB;O (BC4EABEF<), E >BFBDO@< @B:9F EFB?>AGFPES 

CD98CD<SF<9 A4 CGF< G?GKL9A<S E6B9= 89SF9?PABEF<.  
� D4@>4I >4:8B= 7DGCCO A9B5IB8<@B EHBD@G?<DB64FP A9E>B?P>B (A9 

5B?99 89ESF<) ?4>BA<KAOI GF69D:89A<= 3 6O6B8B6 CB D9;G?PF4F4@ 8<47AB-
EF<><. 1F< GF69D:89A<S 8B?:AO 5OFP E6S;4AO E >4><@<-?<5B CB>4;4F9-
?S@< <?< E6B=EF64@< CD98CD<SF<S. !4CD<@9D, «;4 F9>GM<= C9D<B8 GIG8-
L<?<EP CB>4;4F9?< B5BD4K<649@BEF<, B K9@ E6<89F9?PEF6G9F G69?<K9A<9 
8?<AO H<A4AEB6B7B J<>?4», <?< «CB>4;4F9?< @4D:<A4?PAB= CD<5O?< EF4-
5<?PAO». �4:AB D4;?<K4FP EH9DO BF69FEF69AABEF< BF@9K9AAOI 6OL9 
7DGCC. #9D6O9 869 «BF69K4RF» ;4 F9>GM99 EBEFBSA<9 CD98CD<SF<S, 6 FB 
6D9@S >4> 869 8DG7<9 E6S;4AO E CDB7AB;B@ EBEFBSA<S CD98CD<SF<S A4 5?<-
:4=LGR C9DEC9>F<6G.  

#D47@4F<K9E>4S J9?9EBB5D4;ABEFP SWOT-4A4?<;4 ;4>?RK49FES 6 FB@, 
KFB BA 89?49F CBCOF>G >BAEFDG>F<6AB7B G?GKL9A<S D9;G?PF4F<6ABEF< 89-
SF9?PABEF< CD98CD<SF<S. !4 BEAB69 QF<I BEAB6AOI CB;<J<= SWOT-

4A4?<;4 @9A98:@9AF CD98CD<SF<S 8B?:9A EHBD@G?<DB64FP D9>B@9A84J<< 
CB BEAB6AO@ A4CD46?9A<S@ G?GKL9A<S 89SF9?PABEF<. &B?P>B FB784 CDB-
J9EE 8<47ABEF<>< @B:AB EK<F4FP ;4>BAK9AAO@.  
      5. %B@0E>20=85 
      !45BD CD<@9A9A<= �##$  6 EFD4IB6B@ 5<;A9E9 @B:AB A4;64FP >?4E-
E<K9E><@ 2 QFB   6OS6?9A<9   CBF9AJ<4?PAOI   E?GK496   @BL9AA<K9EF64,   
4A4?<;   D<E>4, >?4EE<H<>4J<S >?<9AFB6. 
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      "5A4DG:9A<9 BCD989?9AAOI EF9D9BF<CB6 6 ;4S6?9A<SI B 6OC?4F9 
EFD4IB6B7B 6B;@9M9A<S,  6  E?GK49  5B?PL<I  EG@@,  CB;6B?S9F  EB>D4F<FP  
K<E?B  E?GK496 @BL9AA<K9EF64 6 5G8GM9@. 
      �A4?<;<DGS  I4D4>F9DAO9   CD<;A4><   E?GK496   6OC?4F   CB   EFD4IB6O@ 

B5S;4F9?PEF64@, EFD4IB6O9 >B@C4A<< @B7GF G@9APL<FP E6B<  CBF9D<.  #B-
?GK9AAO9 84AAO9  CD<698GF,  A4CD<@9D,  >  C9D9E@BFDG  E<EF9@O  E><8B>  
8?S  >?<9AFB6, CB8C484RM<I CB8 6OS6?9AAO9 CD<;A4><. 
      �?4EE<H<>4J<S >?<9AFB6  849F  6B;@B:ABEFP  6OS6<FP  A4<5B?99  6O-
7B8AO9 >4F97BD<< >?<9AFB6, KFB5O FBKA99 BD<9AF<DB64FP EGM9EF6GRM<=  
A45BD  GE?G7  < 66B8<FP AB6O9 GE?G7<. 

 4D>9F<A7 84AAOI 3 QFB 8DG74S B5?4EFP, 6 >BFBDB= 4>F<6AB CD<@9AS-
9FES F9IAB?B7<< data mining. "CD989?SS >DG7 >4A8<84FB6 8?S D4EEO?>< J9-
?96B= D9>?4@O E CB@BMPR @9FB8B6 data mining @B:AB G69?<K<FP CDB84:<, 
CD< QFB@ G@9APL<6 D4EIB8O A4 CDB6989A<9 F4>B= D9>?4@O. 
6. $>7=8G=0O B>@3>2;O 

&BD7B6O9 >B@C4A<< <ECB?P;GRF F9IAB?B7<< �##$  8?S D9L9A<S F4-
><I  ;484K, >4> C?4A<DB64A<9  ;4>GCB>  <  ID4A9A<S,  4A4?<;  EB6@9EFAOI  
CB>GCB>,  CB<E> L45?BAB6 CB6989A<S 6B 6D9@9A<. 

�A4?<; 84AAOI B >B?<K9EF69  CB>GCB>  <  A4?<K<<  FB64D4  A4  E>?489  
6 F9K9A<9 A9>BFBDB7B C9D<B84 6D9@9A< CB;6B?S9F  C?4A<DB64FP  ;4>GC>G  
FB64DB6, A4CD<@9D, 6 BF69F A4 E9;BAAO9 >B?954A<S ECDBE4 A4 FB64D. 

+4EFB, CB>GC4S >4>B= ?<5B FB64D CB>GC4F9?P CD<B5D9F49F 6@9EF9 E 
A<@  < 8DG7B= FB64D. �OS6?9A<9 7DGCC F4><I FB64DB6  CB;6B?S9F,  A4CD<-
@9D,  CB@9M4FP <I A4 EBE98A<I CB?>4I, E  F9@,  KFB5O  CB6OE<FP  69DBSF-
ABEFP  <I  EB6@9EFAB= CB>GC><. 

#B<E> L45?BAB6 CB6989A<S 6B 6D9@9A< 849F BF69F A4 6BCDBE «�E?< 
E97B8AS CB>GC4F9?P CD<B5D9? B8<A  FB64D,  FB  K9D9;  >4>B9  6D9@S  BA  
>GC<F  8DG7B= FB64D?».  !4CD<@9D,  CD<B5D9F4S   HBFB4CC4D4F,   CB>GC4-
F9?P,   69DBSFAB,   6 5?<:4=L9@  5G8GM9@  EF4A9F  CD<B5D9F4FP  C?9A>G,  
CB?P;B64FPES  GE?G74@<  CB CDBS6>9 < C9K4F<. 

7. '?@02;5=85 04<8=8AB@0B82=>-B5@@8B>@80;L=K<8 >1@07>20-
=8O<8 

�AHBD@4J<BAA4S E<EF9@4 (�%) GCD46?9A<S ?R5O@ 48@<A<EFD4F<6AB-
F9DD<FBD<4?PAO@ B5D4;B64A<9@ (�&") (7BDB8B@, D4=BAB@, B5?4EFPR) S6-
?S9FES FD9IGDB6A96B=' 69DIA<= GDB69AP BFABE<FES > GCD46?9A<R D97<BAB@ 
6 J9?B@, A4 ED98A9@ GDB6A9 BEGM9EF6?S9FES GCD46?9A<9 D4;?<KAO@< EH9-
D4@< 97B :<;A989SF9?PABEF<, HGA>J<9= A<:A97B GDB6AS S6?S9FES E5BD <A-
HBD@4J<<, A9B5IB8<@B= 8?S CD<ASF<S D9L9A<= A4 5B?99 6OEB><I GDB6ASI.  
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�B?PL<AEF6B �% �&", EB;84649@OI < CD98?4749@OI A4 DOA>9 6 
A4EFBSM99 6D9@S, BD<9AF<DB64AO A4 46FB@4F<;4J<R HGA>J<= A<:A97B 
GDB6AS. � <I D4@>4I EB;84RFES < ;4CB?ASRFES D99EFDO 54;B6OI B5N9>FB6 
F9DD<FBD<< (H<;<K9E><I < RD<8<K9E><I ?<J, ;9@9?PAOI GK4EF>B6, A986<-
:<@BEF< < F. 8.), 89?4RFES CBCOF>< <AF97D4J<< <AHBD@4J<BAAOI D9EGD-
EB6 D97<BA4, A4IB8<6L<IES 6 6989A<< D4;?<KAOI BD74A<;4J<= 7BEG84D-
EF69AAB7B < @GA<J<C4?PAB7B CB8K<A9A<S.  

�?S FB7B, KFB5O ?<J4, CD<A<@4RM<9 D9L9A<S (�#$) A4 C9D6B@ < 6FB-
DB@ GDB6ASI @B7?< <ECB?P;B64FP EB5D4AAGR <AHBD@4J<R, A9B5IB8<@4 99 
4A4?<F<K9E>4S B5D45BF>4.  

� D97<BA9 8B?:9A 5OFP EB;84A 54;B6O= <AHBD@4J<BAAO= E?B= - 98<-
AB9 <AHBD@4J<BAAB9 CDBEFD4AEF6B (F9IAB?B7<S 97B EB;84A<S CD<AJ<C<-
4?PAB A9 64:A4), FB 9EFP �#$ 8BEFGCA4 ?R54S <AHBD@4J<S B ?R5B@ B5N-
9>F9 6 D97<BA9, A9 S6?SRM4SES ?<KAB=, >B@@9DK9E>B= <?< 7BEG84DEF69A-
AB= F4=AB=. &B784 @B:AB CD98?B:<FP E?98GRMGR F9IAB?B7<R EB;84A<S 
@AB7BGDB6A96B= E<EF9@O CB889D:>< CD<ASF<S D9L9A<S (�##$ ) 8?S DG-
>B6B8<F9?9= C9D6B7B < 6FBDB7B GDB6A9=.  

� A4EFBSM99 6D9@S D4;?<KAO@< @<A<EF9DEF64@< < 698B@EF64@< 
GF69D:89AO < 6 >4:8B@ D97<BA9 D4EEK<FO64RFES B>B?B 8000 D4;?<KAOI 
CB>4;4F9?9= EBJ<4?PAB-Q>BAB@<K9E>B7B D4;6<F<S �&", BFABESM<IES > 
D4;?<KAO@ EH9D4@ 89SF9?PABEF< @9EFAOI BD74AB6 6?4EF<. $4EK9F BEG-
M9EF6?S9FES BD74A4@< D4;?<KAB7B CB8K<A9A<S A4 BEAB69 CD<A48?9:4M9= 
>4:8B@G <; QF<I BD74AB6 A9CB?AB= <AHBD@4J<<. � D9;G?PF4F9 <AHBD@4J<S 
<E>4:49FES < EF4AB6<FES A9CD<7B8AB= 8?S <ECB?P;B64A<S CD< CD<ASF<< 
D9L9A<=. (4>F<K9E>< 6 A4EFBSM99 6D9@S DG>B6B8<F9?S@< 69DIA97B GDB6AS 
<ECB?P;G9FES A9 5B?99 EBFB= K4EF< QF<I CB>4;4F9?9=. 

 #D98?4749FES BEGM9EF6?SFP D4EK9F CB>4;4F9?9= A4 BEAB69 8BEFB69D-
AB= <AHBD@4J<< <; D99EFDB6 54;B6OI B5N9>FB6 F9DD<FBD<<, 98<AB= < 8B-
EFGCAB= 8?S 6E9I 2 QFB A48EFDB=>4 C9D6B7B GDB6AS A48 54;B6O@ <AHBD@4-
J<BAAO@ E?B9@. !4 E?98GRM<I GDB6ASI CD98CB?4749FES CDB<;6B8<FP D4E-
K9F G89?PAOI CB>4;4F9?9=, 4A4?<; 8<A4@<>< CB>4;4F9?9= < CDB7AB;<DB64-
A<9 <I GDB6AS, ED46A9A<9 CB?GK9AAOI 84AAOI E CB>4;4F9?S@< 8DG7<I �&", 
ED98A<@< CB D97<BAG, EBJ<4?PAO@< ABD@4@< < F.8. #D< QFB@ 84AAO9 >4:-
8B7B A<:A97B GDB6AS 8BEFGCAO A4 ?R5B@ <; 6OL9EFBSM<I GDB6A9=.  

#BE>B?P>G EBEF46 CB>4;4F9?9=, ECBEB5O <I D4EK9F4, @9FB8<>< 4A4?<;4 
<;@9ASRFES 8BEF4FBKAB K4EFB, 6E?98EF6<9 QFB7B EB;84649@4S E<EF9@4 
8B?:A4 5OFP 7<5>B= < <@9FP 6B;@B:ABEFP A4EFDB=>< ?R5B7B <; GDB6A9=. 
� E6S;< E QF<@ FD95B64A<9@,  6B;@B:A4 D94?<;4J<S >4:8B7B <; GDB6A9= 6 
6<89 >BAEFDG>FBD4. % CB@BMPR >BAEFDG>FBD4 A9>64?<H<J<DB64AAO= 
CB?P;B64F9?P, S6?SRM<=ES EC9J<4?<EFB@ 6 E6B9= B5?4EF<, @B7 5O <;@9-
ASFP EBEF46 CB>4;4F9?9=, ;48464S HBD@G?O 8?S <I D4EK9F4 A4 BEAB69 
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<@9RM<IES 84AAOI, <;@9ASFP HBD@O <I 6;4<@B;46<E<@BEF9= < F. 8.  
�DB@9 FB7B, F4>4S HBD@4 D94?<;4J<< 849F 6B;@B:ABEFP A4EFDB=>< CDB-
7D4@@O E GK9FB@ BEB59AABEF9= >BA>D9FAB7B D97<BA4.  

#B?GK9AAO9 84AAO9 A9B5IB8<@B <ECB?P;B64FP 6 CDBJ9EE9 CD<ASF<S 
D9L9A<S. !4 A4K4?PAB@ QF4C9 D4;6<F<S E<EF9@O CD98?4749FES 6 D4@>4I 46-
FB@4F<;<DB64AAB7B D45BK97B @9EF4 (�$ ) >4:8B7B DG>B6B8<F9?S CD98G-
E@BFD9FP 6B;@B:ABEFP 8BEFGC4 > 84AAO@ ?R5B7B GDB6AS �##$ , >DB@9 54-
;B6B7B. �4AAO9 @B7GF 5OFP CD98EF46?9AO >4> 6 F9>EFB6B@ 6<89, F4> < 6 
6<89 5<;A9E-7D4H<><.  
 !4 BEAB69 CB?GK9AAOI 84AAOI  HBD@G?<DGRFES @AB:9EF6B EB89D:4-
F9?PAOI ;484K, >BFBDO9 @B7GF 5OFP D9L9AO, BEGM9EF6?S9FES <I CDB-
7D4@@A4S D94?<;4J<S 6 6<89 9M9 B8AB7B GDB6AS %#�$. #D<@9DB@ F4>B= 
;484K< @B:9F E?G:<FP 8BEF4FBKAB 4>FG4?PA4S 6 A4EFBSM99 6D9@S ;484K4, 
D9L49@4S DG>B6B8<F9?9@ H<A4AEB6B7B BF89?4 48@<A<EFD4J<<: CB<E> FBD-
7B6OI BD74A<;4J<=, A98BC?4K<64RM<I A4?B7< 6 @9EFAO= 5R8:9F. 

 

���"$�&"$!�/ $��"&� № 6 
"("$ �����*�/ �"!(���&!/) %�&'�*�� % #" "-0.  

&�"$�� ��$" 

1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D45BFO CD< HBD@4?<;4J<< >BAH?<>FAOI E<FG4J<= E CB@BMPR F9BD<< <7D. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1. "A=>2=K5 ?>=OB8O 8 >?@545;5=8O B5>@88 83@  
 

&5>@8O 83@ − D4;89? @4F9@4F<><, <;GK4RM<= @9FB8O CD<ASF<S D9L9A<= 
6 >BAH?<>FAOI E<FG4J<SI. 

�7D4 − @4F9@4F<K9E>4S @B89?P >BAH?<>FAB= E<FG4J<<, 6 >BFBDB= BCD9-
89?9AO GK4EFA<>< >BAH?<>F4 (<7DB><), <I 6B;@B:AO9 89=EF6<S (EFD4F97<<), 
CB?GK49@4S <@< <AHBD@4J<S, GE?B6<S B>BAK4A<S <7DO < CD46<?4 <;@9A9A<S 
;4<AF9D9EB64AABEF< >4:8B7B <7DB>4.  

#4DF<S <7DO − E?GK4= D4;O7DO64A<S <7DO A9>BFBDO@ >BA>D9FAO@ B5D4-
;B@ BF A4K4?4 8B >BAJ4. 

� A4EFBSM99 6D9@S A9F B5M9CD<;A4AAB= >?4EE<H<>4J<< <7D, AB @B:AB 
BF@9F<FP A9E>B?P>B BEAB6AOI A4CD46?9A<=, <ECB?P;G9@OI 8?S >?4EE<H<>4J<< 
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<7D: K<E?B <7DB>B6 < EFD4F97<=, I4D4>F9D 6;4<@BBFABL9A<S <7DB>B6, K<E?B IB-
8B6, I4D4>F9D < 6<8 HGA>J<= 6O<7DOL9= < F.8. 

� ;46<E<@BEF< BF K<E?4 <7DB>B6 D4;?<K4RF <7DO 86GI < n <7DB>B6. 
!4<5B?PL99 D4ECDBEFD4A9A<9 CB?GK<?< <7DO 86GI <7DB>B6. "A< A4<5B?99 <E-
E?98B64AO < L<DB>B CD<@9ASRFES A4 CD4>F<>9. �7DO n <7DB>B6 @9A99 <EE?9-
8B64AO < CD<@9ASRFES D9:9, CBE>B?P>G <I D9L9A<9 EGM9EF69AAB E?B:A99, K9@ 
<7D 86GI <7DB>B6, CD<K9@ FDG8ABEF< D9L9A<S <7D 6B;D4EF4RF E DBEFB@ K<E?4 
<7DB>B6.  

#B K<E?G EFD4F97<= 6E9 <7DO @B:AB D4;89?<FP A4 >BA9KAO9 < 59E>BA9K-
AO9. �7D4 A4;O649FES >BA9KAB=, 9E?< >4:8O= <; <7DB>B6 <@99F >BA9KAB9 K<E?B 
EFD4F97<=. � CDBF<6AB@ E?GK49 <7D4 A4;O649FES 59E>BA9KAB=. 

#B I4D4>F9DG 6;4<@BBFABL9A<S <7DB>B6 D4;?<K4RF >B4?<J<BAAO9, >B-
BC9D4F<6AO9 < 59E>B4?<J<BAAO9 <7DO. �E?< 6 CDBJ9EE9 <7DO <7DB>< @B7GF 
6EFGC4FP 6 EB7?4L9A<S < B5D4;B6O64FP >B4?<J<<, FB F4>4S <7D4 A4;O649FES >B-
4?<J<BAAB=. �E?< >B4?<J<< BCD989?9AO ;4D4A99, FB <7DO A4;O64RFES >BBC9-
D4F<6AO@<. �E?< 6 CDBJ9EE9 <7DO <7DB>< A9 @B7GF 6EFGC4FP 6 EB7?4L9A<S < 
B5D4;B6O64FP >B4?<J<<, FB F4><9 <7DO A4;O64RFES 59E>B4?<J<BAAO@<. 

� ;46<E<@BEF< BF K<E?4 IB8B6 <7DO 89?SFES A4 B8ABL47B6O9 < @AB7BL4-
7B6O9. �7D4 A4;O649FES B8ABL47B6B=, 9E?< >4:8O= <; <7DB>B6 89?49F CB B8-
AB@G L47G. �E?< IBFS 5O B8<A <; <7DB>B6 89?49F 5B?99 B8AB7B L474, FB <7D4 
A4;O649FES @AB7BL47B6B=. 

#B I4D4>F9DG 6O<7DOL9= <7DO 89?SF A4 <7DO E AG?96B= EG@@B= < <7DO E 
A9AG?96B= EG@@B=. �E?< EG@@4 6O<7DOL9= 6E9I <7DB>B6 6 >4:8B= C4DF<< 
D46A4 AG?R, FB <7D4 A4;O649FES <7DB= E AG?96B= EG@@B=. � F4>B= <7D9 EG@@4 
B5M97B >4C<F4?4 6E9I <7DB>B6 BEF49FES A9<;@9AAB= < 6 ;46<E<@BEF< BF <EIB84 
C4DF<< BA C9D9D4ECD989?S9FES @9:8G <7DB>4@<. &4><@ B5D4;B@, 6 <7D4I E AG-
?96B= EG@@B= 6O<7DOL< B8A<I <7DB>B6 B5BD4K<64RFES CBF9DS@< 8DG7<I <7-
DB>B6. � E?GK49 <7DO 86GI <7DB>B6 <I J9?< EF4AB6SFES 8<4@9FD4?PAB CDBF<6B-
CB?B:AO@<, CBE>B?P>G 6O<7DOL B8AB7B <7DB>4 D469A CDB<7DOLG 8DG7B7B <7-
DB>4. &4><9 <7DO 86GI <7DB>B6 E AG?96B= EG@@B= A4;O64RF 4AF47BA<EF<K9-
E><@<.  AB7<9 CB?<F<K9E><9, 6B9AAO9 < Q>BAB@<K9E><9 E<FG4J<< @4F9@4F<-
K9E>< @B:AB BC<EO64FP >4> <7DO E AG?96B= EG@@B=. 

� <7D4I E A9AG?96B= EG@@B= B5M<= >4C<F4? 6E9I <7DB>B6 @9AS9FES 6 CDB-
J9EE9 <7DO, CBQFB@G 6E9 <7DB>< @B7GF 5OFP 6 6O<7DOL9. #D<@9DB@ F4><I <7D 
@B7GF 5OFP <7DO, @B89?<DGRM<9 6;4<@B6O7B8AO9 FBD7B6O9 BFABL9A<S @9:8G 
EFD4A4@<. 

#B 6<8G HGA>J<= 6O<7DOL9= D4;?<K4RF E?98GRM<9 6<8O <7D: @4FD<K-
AO9, 5<@4FD<KAO9, 6OCG>?O9, A9CD9DO6AO9 < F.8. 
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 4FD<KA4S <7D4 − QFB >BA9KA4S B8ABL47B64S 4AF47BA<EF<K9E>4S <7D4 
86GI <7DB>B6, 6 >BFBDB= 6O<7DOL< C9D6B7B <7DB>4 ;484RFES E CB@BMPR @4F-
D<JO D4;@9DABEFPR  n ô m, 789 n − K<E?B EFDB> < EFD4F97<= C9D6B7B <7DB>4; m 
− K<E?B EFB?5JB6 < EFD4F97<= 6FBDB7B <7DB>4. �4:8B= C4D9 EFD4F97<= (i, j) EB-
BF69FEF69AAB C9D6B7B < 6FBDB7B <7DB>B6 CBEF46?9AB 6 EBBF69FEF6<9 K<E?B aij, 
>BFBDB9 S6?S9FES 6O<7DOL9@ C9D6B7B <7DB>4 ;4 EK9F 6FBDB7B, 9E?< aij > 0. �E?< 
aij < 0, FB CD< 84AAB= C4D9 EFD4F97<= 6O<7DO649F 6FBDB= <7DB>. '>4;4AA4S @4F-
D<J4 A4;O649FES @4FD<J9= <7DO <?< C?4F9:AB= @4FD<J9=.  4FD<KAGR <7DG E 
@4FD<J9= n × m K4EFB A4;O64RF <7DB= n × m. 

%FD4F97<< i < j (i  {1, 2, , n}, j  {1, 2, , m}) EBBF69FEF69AAB C9D6B7B 
< 6FBDB7B <7DB>B6 K4EFB A4;O64RF K<EFO@< EFD4F97<S@<. 

$9L9A<9 @4FD<KAB= <7DO EBEFB<F 6 BCD989?9A<< A4<?GKL9= <?< BCF<-
@4?PAB= EFD4F97<< 8?S >4:8B7B <; <7DB>B6. #BE>B?P>G 6O5BD A4<?GKL9= EFD4-
F97<< >4:8O@ <; <7DB>B6 CDB<;6B8<FES CD< BFEGFEF6<< <AHBD@4J<< B 89=-
EF6<SI 8DG7B7B <7DB>4, FB @B:AB 84FP E?98GRM99 BCD989?9A<9 A4<?GKL9= <?< 
BCF<@4?PAB= EFD4F97<<, B8AB7B <; BEAB6AOI CBASF<= F9BD<< <7D. 

%FD4F97<S <7DB>4 A4;O649FES BCF<@4?PAB=, 9E?< 99 CD<@9A9A<9 B59EC9-
K<649F <7DB>G A4<5B?PL<= 74D4AF<DB64AAO= 6O<7DOL CD< ?R5OI 6B;@B:AOI 
EFD4F97<SI 8DG7B7B <7DB>4. 

�EIB8S <; QFB7B BCD989?9A<S, <EE?98G9@ @4FD<JG 6O<7DOL9= A = ija
 

C9D6B7B <7DB>4 

 

nmnjn

imiji

mj

aaa

aaa

aaa

A

        

         

        

1

1

1111









= .  

�E?< C9D6O= <7DB> 6O59D9F EFD4F97<R i (i  {1, 2, , n}), FB 6FBDB= <7DB> 
5G89F EFD9@<FPES > FB@G, KFB5O 6O5BDB@ E6B9= EFD4F97<< j (j  {1, 2, , m}) 

6O<7DOL C9D6B7B <7DB>4, 4, E?98B64F9?PAB, < E6B= CDB<7DOL E69EF< > @<A<-
@G@G: 

 ij
j

i amin=ñ , ni   ,1= .  
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�; @<A<@4?PAOI Q?9@9AFB6 ñi >4:8B= EFDB>< HBD@<DG9FES 8BCB?A<F9?P-
AO= EFB?59J. #9D6O= <7DB> 5G89F EFD9@<FPES A4=F< F4>GR EFD4F97<R i, CD< 

>BFBDB= 69?<K<A4 iñ  8BEF<749F @4>E<@4?PAB7B ;A4K9A<S, CBQFB@G BA <; QFB7B 
EFB?5J4 6O89?S9F @4>E<@4?PAO= Q?9@9AF: 

 ij
ji

i
i

aminmaxmax =ñ=ñ .  

+<E?B ñ A4;O64RF A<:A9= K<EFB= J9AB= <7DO. "AB CB>4;O649F, >4>B= 
@<A<@4?PAO= 6O<7DOL @B:9F 74D4AF<DB64FP E959 C9D6O= <7DB>, CD<89D:<64-
SEP E6B9= @4>E<@<AAB= EFD4F97<<. 

"CF<@4?PAB9 CB6989A<9 6FBDB7B <7DB>4 EBEFB<F 6 FB@, KFB BA E CB@BMPR 
E6B<I EFD4F97<= 8B?:9A @4>E<@4?PAB G@9APL<FP 6O<7DOL C9D6B7B <7DB>4, F.9. 
8?S >4:8B= E6B9= EFD4F97<< j BA 8B?:9A BCD989?<FP E6B= @4>E<@4?PAO= 6B;-

@B:AO= CDB<7DOL 
ij

i
j amax=ò

, EHBD@<DB64FP <; QF<I CDB<7DOL9= 8BCB?A<-
F9?PAGR EFDB>G, 4 ;4F9@ E CB@BMPR QFB= EFDB>< 6O5D4FP EFD4F97<R, CD< >BFB-

DB= 69?<K<A4 jò
 @<A<@4?PA4: 

 ij
ij

j
j

amaxminmin =ò=ò . 

+<E?B ò A4;O649FES 69DIA9= K<EFB= J9AB= <7DO. "AB CB>4;O649F, KFB 6FB-
DB= <7DB> ;4 EK9F CD<@9A9A<S E6B9= @<A<@4>EAB= EFD4F97<< @B:9F A9 8BCG-
EF<FP 6O<7DOL4 C9D6B7B <7DB>4 5B?PL9, K9@ ò. 

&4><@ B5D4;B@, ;4 EK9F BCF<@4?PAB7B CD<@9A9A<S E6B<I K<EFOI EFD4F9-
7<= C9D6O= <7DB> @B:9F 74D4AF<DB64FP E959 6O<7DOL A9 @9APL9, K9@ ñ, 4 6FB-
DB= <7DB> 3 KFB 97B CDB<7DOL A9 5G89F 5B?PL9, K9@ ò.  

�E?< 6 @4FD<KAB= <7D9 A A<:ASS < 69DIASS K<EFO9 J9AO <7DO EB6C484RF, 
FB 7B6BDSF, KFB @4FD<KA4S <7D4 A <@99F E98?B6GR FBK>G 6 K<EFOI EFD4F97<SI < 

K<EFGR J9AG <7DO ò=ñ=v . 

%98?B6B= FBK>B= 6 @4FD<KAB= <7D9 A A4;O649FES C4D4 (i0, j0) K<EFOI 
EFD4F97<= EBBF69FEF69AAB C9D6B7B < 6FBDB7B <7DB>B6, CD< >BFBDOI 8BEF<749FES 

D469AEF6B @9:8G 69DIA9= < A<:A9= K<EFO@< J9A4@< <7DO ò=ñ . 

1?9@9AF 00 jia
 @4FD<JO A, EFBSM<= A4 C9D9E9K9A<< EFDB>< 0i  < EFB?5J4 

0j  A4;O64RF E98?B6B= FBK>B= @4FD<KAB= <7DO, 4 K<E?B 00 jiav =
 3 K<EFB= J9AB= 

<7DO. 
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#BASF<9 E98?B6B= FBK>< A9E9F BCD989?9AAO= E@OE?. $4EE@BFD<@ 97B. 

�E?< 6 @4FD<KAB= <7D9 A <@99FES E98?B64S FBK>4 ),( 00 ji  < B8<A <; <7DB>B6 
CD<89D:<649FES EFD4F97<<, EBBF69FEF6GRM9= E98?B6B= FBK>9, FB G 8DG7B7B <7-
DB>4 A9F ?GKL9= EFD4F97<<, K9@ F4>:9 CD<89D:<64FPES E98?B6B= FBK><. �9=-
EF6<F9?PAB, 9E?< E98?B6B= FBK>< CD<89D:<649FES C9D6O= <7DB>, 4 6FBDB= <7DB> 

IBK9F 6O5D4FP EFD4F97<R 0jj  , FB CBE>B?P>G CB BCD989?9A<R ò Q?9@9AF 
jiji

j
ji aaa

0000
min =

 mj   ,1= , F.9. S6?S9FES @<A<@4?PAO@ 6 8BCB?A<F9?PAB= 
EFDB>9, FB 6FBDB= <7DB> A9 @B:9F G@9APL<FP E6B= CDB<7DOL, AB @B:9F 97B 
G69?<K<FP. �E?< E98?B6B= FBK>< CD<89D:<649FES 6FBDB= <7DB>, 4 C9D6O= IBK9F 

<;@9A<FP EFD4F97<R 0i  A4 0ii  , FB CBE>B?P>G CB BCD989?9A<R ñ Q?9@9AF 

000
max ij

i
ji aa =

 < 000 ijji aa ó
 ni   ,1= , FB C9D6O= <7DB> A9 E@B:9F G69?<K<FP E6B= 

6O<7DOL ;4 EK9F ;4@9AO EFD4F97<< 0i  A4 ?R5GR 8DG7GR, AB @B:9F G@9APL<FP 

E6B= 6O<7DOL, F4> >4> Q?9@9AF 00 jia
 S6?S9FES @4>E<@4?PAO@ Q?9@9AFB@ 0i  8B-

CB?A<F9?PAB7B EFB?5J4. &4><@ B5D4;B@, <@99@ 

jijiij aaa
0000

 , 

789 i, j 3 EBBF69FEF69AAB CDB<;6B?PAO9 K<EFO9 EFD4F97<< C9D6B7B < 6FB-

DB7B <7DB>B6; 00, ji  3 K<EFO9 EFD4F97<< C9D6B7B < 6FBDB7B <7DB>B6, EBBF69F-

EF6GRM<9 E98?B6B= FBK>9; 0ija
 3 CDB<;6B?PAO= Q?9@9AF EFB?5J4 0j  @4FD<JO 

A; 00 jia
 3 E98?B6B= Q?9@9AF @4FD<KAB= <7DO; jia

0  3 CDB<;6B?PAO= Q?9@9AF 

EFDB>< 0i  @4FD<JO A.  

%98?B6B= Q?9@9AF 00 jia
 S6?S9FES @<A<@4?PAO@ Q?9@9AFB@ EFDB>< 0i  < 

@4>E<@4?PAO@ Q?9@9AFB@ EFB?5J4 0j . 1FB E6B=EF6B E98?B6B7B Q?9@9AF4 CB;6B-
?S9F CD98?B:<FP CDBEFB= 4?7BD<F@ 8?S BCD989?9A<S E98?B6OI FBK9>: CBE?98B-
64F9?PAB 6 >4:8B@ EFB?5J9 BCD989?SRF @4>E<@4?PAO= Q?9@9AF < CDB69DSRF, 
S6?S9FES ?< BA @<A<@4?PAO@ Q?9@9AFB@ 6 E6B9= EFDB>9. �E?< CDB69DS9@O= 
Q?9@9AF G8B6?9F6BDS9F QFB@G GE?B6<R, FB BA < S6?S9FES E98?B6O@ Q?9@9AFB@, 
4 EBBF69FEF6GRM4S 9@G C4D4 K<EFOI EFD4F97<= B5D4;G9F E98?B6GR FBK>G. �EF9-
EF69AAB, KFB CB<E> E98?B6OI FBK9> @B:AB BEGM9EF6<FP < BFOE><64S 6 >4:8B= 
EFDB>9 @<A<@4?PAO= Q?9@9AF, 4 ;4F9@ CDB69DSS, S6?S9FES ?< BA @4>E<@4?PAO@ 
6 EFB?5J9. 
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$9L9A<9@ @4FD<KAB= <7DO A 6 K<EFOI EFD4F97<SI A4;O649FES C4D4 K<-

EFOI EFD4F97<= ),( 00 ji , B5D4;GRM<I E98?B6GR FBK>G, < E98?B6B= Q?9@9AF 00 jia

. 

%FD4F97<< 00, ji , EBBF69FEF69AAB C9D6B7B < 6FBDB7B <7DB>B6 6 @4FD<KAB= 
<7D9 A, A4;O64RF BCF<@4?PAO@< K<EFO@< EFD4F97<S@<. 

�E?< 6 @4FD<KAB= <7D9 A9F E98?B6B= FBK>< 6 K<EFOI EFD4F97<SI, FB 6 QFB@ 

E?GK49 òñ  < òñ  < CB?GK<FP D9L9A<9 @4FD<KAB= <7DO 6 K<EFOI EFD4F97<SI 
A9 G849FES.   B:AB  FB?P>B  BCD989?<FP,  KFB  J9A4  <7DO  v  A4IB8<FES  @9:8G  
ñ < ò. �?S CB<E>4 5B?99 FBKAB7B D9L9A<S @4FD<KAB= <7DO 6 CB8B5AOI E?GK4SI 
A9B5IB8<@B CD<@9ASFP @9FB8O, BEAB64AAO9 A9 A4 K<EFOI, 4 A4 E@9L4AAOI 
EFD4F97<SI B5B<I <7DB>B6. 

�<@4FD<KA4S <7D4 − QFB >BA9KA4S B8ABL47B64S 59E>B4?<J<BAA4S A94AF4-
7BA<EF<K9E>4S <7D4 86GI <7DB>B6, 6 >BFBDB= 6O<7DOL< >4:8B7B <7DB>4 ;484-
RFES E CB@BMPR BF89?PAB= @4FD<JO D4;@9DABEFPR  n ô m, 789 n − K<E?B EFDB> 
< EFD4F97<= C9D6B7B <7DB>4; m − K<E?B EFB?5JB6 < EFD4F97<= 6FBDB7B <7DB>4. 

!9CD9DO6A4S <7D4 − QFB 59E>BA9KA4S <7D4 E A9CD9DO6AO@< HGA>J<S@< 
6O<7DOL9= >4:8B7B <; <7DB>B6, EFD4F97<S@< >BFBDOI B5OKAB S6?SRFES K<E?4 
<; BCD989?9AAB7B <AF9D64?4. �E?< HGA>J<< 6O<7DOL9= 6 <7D9 S6?SRFES A9 
FB?P>B A9CD9DO6AO@<, AB < 6OCG>?O@<, FB F4>4S <7D4 A4;O649FES 6OCG>?B=. 

2.2. #@8<5@K 83@ 
 

$4EE@BFD<@ A9E>B?P>B CD<@9DB6 HBD@4?<;4J<< <7DB6OI <?< >BAH?<>F-
AOI E<FG4J<= 6 6<89 <7D. 

#D<@9D 1. �7DB>< A < B 6O5<D4RF B8AG <; 86GI EFBDBA @BA9FO < B8AB-
6D9@9AAB CB>4;O64RF 8DG7 8DG7G. �E?< 6O5D4AAO9 EFBDBAO @BA9F EB6C4?<, F.9. 
B59 @BA9FO CB>4;O64RFES 79D5B@ <?< D9L>B=, FB <7DB> A 6O<7DO649F @BA9FG 
<7DB>4 B. � CDBF<6AB@ E?GK49 <7DB> A  CDB<7DO649F E6BR @BA9FG <7DB>G B. 

 4FD<J4 <7DO @B:9F 5OFP ;4C<E4A4 E?98GRM<@ B5D4;B@: 
 

%FD4F97<< <7DB>B6 �7DB> B 

$9L>4 �9D5 

�7DB> A  $9L>4 1 −1 

�9D5 −1 1 

 

� QFB= <7D9 C9D6O9 EFD4F97<< B5B<I <7DB>B6 EBEFBSF 6 6O5BD9 < CD98N-
S6?9A<< D9L><, 4 6FBDO9 EFD4F97<< − 6 6O5BD9 < CD98NS6?9A<< 79D54. �E?< B54 
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<7DB>4 6O5D4?< B8<A4>B6O9 EFD4F97<<, FB 6O<7DO649F C9D6O= <7DB>, 9E?< <7-
DB>< 6O5D4?< D4;AO9 EFD4F97<<, FB 6O<7DO649F 6FBDB= <7DB>. 

#D<@9D 2. (BD@4?<;4J<S >BAH?<>FAB= E<FG4J<< @9:8G 86G@S H<D@4@< 
6 6<89 @4FD<KAB= <7DO. 

#GEFP A4 A9>BFBDB@ DOA>9 CDB7D4@@AB7B B59EC9K9A<S 89=EF6GRF 869 
E<?PAO9 H<D@O A < B, >BFBDO9 698GF D4;D45BF>G D4;ABB5D4;AOI CDB7D4@@AOI 
CDB8G>FB6 C4D4??9?PAB. $4;D454FO649@O9 CDB7D4@@AO9 CDB8G>FO @B7GF CB?G-
K4FPES IBDBL97B >4K9EF64 ()) < A9 BK9AP G84KAO@< (!). #GEFP 6 >4:8GR E6BR 
D4;D45BF>G C9D6BA4K4?PAB H<D@O 6>?48O64RF CB a 98<A<J 89A9:AOI ED98EF6. 
#D98CB?B:<@ 8?S CDBEFBFO F4>:9, KFB 6BCDBE CGEF<FP 6 CDB84:G CDB7D4@@-
AO= CDB8G>F <?< 6?B:<FP 6 A97B 8BCB?A<F9?PAO9 ED98EF64 6 D4;@9D9 b 98<A<J 
89A9:AOI ED98EF6 6E9784 C9D6B= D9L49F H<D@4 A. �E?< H<D@4 A CGE>49F 6 CDB-
84:G E6B= CDB7D4@@AO= CDB8G>F, FB H<D@4 B F4>:9 QFB 89?49F A9@98?9AAB. 
#D< QFB@ F4 H<D@4, >BFBD4S <@99F ?GKL99 CDB7D4@@AB9 B59EC9K9A<9, CB?GK49F 
BF CDB84:< 2a 98<A<J 89A9:AOI ED98EF6, 4 6FBD4S H<D@4 A9 CB?GK49F A<K97B. 
�E?< :9 CDB7D4@@AB9 B59EC9K9A<9 B8AB7B >4K9EF64 (G B59<I H<D@ IBDBL99 <?< 
A9G84KAB9), FB >4:84S <; H<D@ CB>DO649F E6B< D4EIB8O, CB?GK4S CB a 98<A<J 
89A9:AOI ED98EF6 ;4 EK9F CDB84:< E6B9= CDB8G>J<<. �E?< H<D@4 A A9 CGE>49F 
6 CDB84:G E6B9 CDB7D4@@AB9 B59EC9K9A<9, 4 6>?48O649F 6 A97B 8BCB?A<F9?P-
AO9 ED98EF64, FB G H<D@O B <@99FES 6 D4ECBDS:9A<< 869 4?PF9DA4F<6O: 

− ?<5B BA4 BF>4;O649FES BF 84?PA9=L9= D4;D45BF>< < A9E9F G5OF>< 6 D4;-
@9D9 a 98<A<J 89A9:AOI ED98EF6, 4 H<D@4 A CBE?9 8BD45BF>< E6B97B CDB7D4@@-
AB7B B59EC9K9A<S < CDB84:< CB?GK49F (2a + b) 98<A<J 89A9:AOI ED98EF6; 

− ?<5B H<D@4 B 6>?48O649F 8BCB?A<F9?PAO9 ED98EF64 6 D4;@9D9 b 98<A<J 
< CGE>49F CBE?9 QFB7B FB64D 6 CDB84:G, CBE?9 K97B < H<D@4 A F4>:9 6OAG:89A4 
CGEF<FP E6BR D4;D45BF>G 6 CDB84:G. �E?< G B59<I H<D@ CDB7D4@@AO9 CDB-
8G>FO B8AB7B >4K9EF64, FB H<D@O B>GC4RF E6B< ;4FD4FO A4 D4;D45BF>G, CB?GK4S 
BF CDB84:< CB (a + b) 89A9:AOI 98<A<J. �E?< :9 CDB7D4@@AO9 CDB8G>FO D4;-
AB7B >4K9EF64, FB H<D@4 E ?GKL<@ CDB7D4@@AO@ B59EC9K9A<9@ CB?GK49F 2(a + 

b) 98<A<J 89A9:AOI ED98EF6, 4 6FBD4S H<D@4 A9 CB?GK49F A<K97B. �E9 89=EF6<S 
H<D@ @B:AB 6OD4;<FP F45?. 1, 789 H<D@4 A S6?S9FES C9D6O@ <7DB>B@ 6 @4F-
D<KAB= <7D9, 4 H<D@4 B 3 6FBDO@. 

�97>B 6<89FP, KFB H<D@4 A <@99F 4 D4;?<KAO9 EFD4F97<K9E><9 6B;@B:AB-
EF<. #9D64S <; A<I 3 CGEF<FP 6 CDB84:G, 9E?< G A99 <@99FES IBDBL99 CDB7D4@@-
AB9 B59EC9K9A<9, < CGEF<FP 6 CDB84:G A9 BK9AP G84KAB9 CDB7D4@@AB9 B59EC9-
K9A<9. %B>D4M9AAB QFB ;4C<EO649FES >4> "CDB84:4 − CDB84:4". �DG7<9 EFD4F9-
7<K9E><9 6B;@B:ABEF< H<D@O A: "CDB84:4 − 8BCB?A<F9?PAO9 ED98EF64", "8B-
CB?A<F9?PAO9 ED98EF64 − CDB84:4", "8BCB?A<F9?PAO9 ED98EF64 − 
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8BCB?A<F9?PAO9 ED98EF64". �A4?B7<KAB < H<D@4 B <@99F 4 EFD4F97<<, >BFBDO9 
CB8DB5AB BC<E4AO 6 F45?. 1. 

$4EE@BFD<@ 89=EF6<S H<D@, >B784 H<D@4 A 6O5D4?4 E6BR C9D6GR EFD4-
F97<R "CDB84:4 − CDB84:4", 4 H<D@4 B − E6BR C9D6GR EFD4F97<R "CDB84:4, 
9E?< CDB849F H<D@4 A  3 CDB84:4, 9E?< CDB849F H<D@4 A ". � E?GK49, 9E?< 
B59<@< H<D@4@< EB;84AB IBDBL99 CDB7D4@@AB9 B59EC9K9A<9 (), )), B59 
H<D@O >B@C9AE<DGRF E6B< D4EIB8O A4 D4;D45BF>G ;4 EK9F CDB84:< CDB7D4@@-
AOI CDB8G>FB6. &B:9 CDB<EIB8<F < 6 E?GK49 A9 BK9AP G84KAOI CDB7D4@@AOI 
CDB8G>FB6 (!, !). � E?GK49 9E?< H<D@4 A <@99F ?GKL<= CDB7D4@@AO= CDB8G>F, 
K9@ H<D@4 B (), !), FB BA4 CB?GK49F BF CDB84:< 2a 98<A<J 89A9:AOI ED98EF6, 
4 H<D@4 B A9E9F G5OF>< 6 D4;@9D9 "−a" 98<A<J. � E?GK49, 9E?< H<D@4 B <@99F 
?GKL<= CDB7D4@@AO= CDB8G>F (!, )), FB BA4 CB?GK49F BF CDB84:< 2a 98<A<J 
89A9:AOI ED98EF6, 4 H<D@4 A A9E9F G5OF>< 6 D4;@9D9 "−a" 98<A<J.  

&45?<J4 1 

)
BD
BL
99
 #
"

 

 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

!
9G
84
KA
B9
 #
"

 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

#DB84:4 #DB84:4 0 0 0 0 

#DB84:4 
�BCB?A. 
ED98EF64 

3a/4 2a/4 (a − b)/4 −b/4 
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�BCB?A. 
ED98EF64 

#DB84:4 a/4 (a + b)/4 0 b/4 

�BCB?A. 
ED98EF64 

�BCB?A. 
ED98EF64 

a (3a + b)/4 (a − b)/4 0 

 

�G89@ EK<F4FP, KFB 69DBSFABEFP CBS6?9A<S ?R5B= <; K9FOD9I BC<E4AAOI 
E<FG4J<= D46A4 0,25, FB784 ED98A<= 6O<7DOL H<D@ CD< @AB7B>D4FAB@ CB6FB-
D9A<< E<FG4J<< 5G89F D469A AG?R: 

a11= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25((−a + a) + (−a + a) + (−a +  2a) + (−a + 0)) = 0, 

789 �)), �!!, �)!, �!) − EBBF69FEF69AAB ;4FD4FO H<D@O A CD< EB;84-
A<< CDB7D4@@AOI CDB8G>FB6 >4K9EF64 (), )), (!, !), (), !), (!, ));  

#)), #!!, #)!, #!) − EBBF69FEF69AAB 89A9:AO9 ED98EF64 H<D@O A 

BF CDB84:< FB64D4 CD< EB;84A<< CDB7D4@@AOI CDB8G>FB6 >4K9EF64 (), )), (!, 
!), (), !), (!, )). 

#D< D4EK9F9 Q?9@9AFB6 a12, a13, a14 4A4?B7<KAB CB?GK49@, KFB a11 = a12 

=  a13 = = a14 = 0. $4EE@BFD<@ D4EK9F BEF4?PAOI Q?9@9AFB6 F45?<JO: 

a21= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25((−a + a) + (−(a + b)+ (2a + b)) + (−a + 2a) + (−(a + b)+ (2a + b)) = 0,75a; 

a22= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25((−a +a) + (−(a + b)+ (a + b)) + (−a + 2a) + (−(a + b)+ (2a + b)) = 0,5a; 

a23= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25((−a +a) + (−(a + b)+ (2a + b)) + (−a + 2a) + (−(a + b)+ 0) = 0,25(a − b); 

a24= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25((−a +a) + (−(a + b)+ (a + b)) + (−a + 2a) + (−(a + b)+ 0) = −0,25 b; 

a31= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (2a + b)) + (−a+ a) + (−(a + b)+ (2a + b)) + (−a +0)  = 0,25 a; 

a32= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (2a + b)) + (−a+ a) + (−(a + b)+ 2(a + b)) + (−a +0)  =  

= 0,25(a + b); 
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a33= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (a + b)) + (−a+ a) + (−(a + b)+ (2a + b)) + (−a +0)  = 0; 

a34= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (a + b)) + (−a+ a) + (−(a + b)+ 2(a + b)) + (−a +0)  = 0,25b; 

a41= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (2a + b)) + (−(a + b)+ (2a + b)) + (−(a + b)+ (2a + b)) +  

+ (−(a + b)+(2a + b)) = a; 

a42= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (2a + b)) + (−(a + b)+ (a + b)) + (−(a + b)+ 2(a + b)) +  

+ (−(a + b)+ (2a + b)) = 0,25(3a + b); 

a43= 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (a + b)) + (−(a + b)+ (2a + b)) + (−(a + b)+ (2a + b)) +  

+ (−(a + b) + 0) = 0,25(a − b); 

a44 = 0,25((−�)) + #))) + (−�!! + #!!) + (−�)! + #)!) + (−�!) + #!)) =  

= 0,25(−(a + b)+ (a + b)) + (−(a + b)+ (a + b)) + (−(a + b)+ 2(a + b)) +  

+ (− (a + b) + 0) = 0. 

 

�?S C9D6B7B <7DB>4 @4FD<J4 <7DO S6?S9FES @4FD<J9= 6O<7DOL9=, CB-
QFB@G 4A4?<; C9D6B= < FD9FP9= EFD4F97<= C9D6B7B <7DB>4 CB>4;O649F, KFB FD9-
FPS EFD4F97<S ?GKL9 C9D6B= EFD4F97<<.  

�9=EF6<F9?PAB, ED46A<64S Q?9@9AFO C9D6B= < FD9FP9= EFDB> @4FD<JO 6 
EBBF69FEF6GRM<I EFB?5J4I, <@99@:  

 

0 < a/4; 0 < (a + b)/4; 0 = 0; 0 < b/4. 

 

&4><@ B5D4;B@, FB?P>B CD< FD9FP9= EFD4F97<< 6FBDB7B <7DB>4 C9D64S < 
FD9FPS EFD4F97<< C9D6B7B <7DB>4 D46ABJ9AAO. �B 6E9I BEF4?PAOI E?GK4SI C9D-
64S EFD4F97<S GEFGC49F FD9FP9=, CBE>B?P>G 6 BF?<K<9 BF FD9FP9= EFD4F97<< BA4 
A9 CD<ABE<F 6O<7DOL9= C9D6B@G <7DB>G, F.9. CD<@9ASFP C9D6GR EFD4F97<R 
C9D6B@G <7DB>G A96O7B8AB.  

�A4?B7<KAB, K9F69DF4S EFD4F97<S C9D6B7B <7DB>4 CD96BEIB8<F 97B 6FBDGR 
EFD4F97<R. %?98B64F9?PAB, < 6FBDGR EFD4F97<R C9D6B@G <7DB>G CD<@9ASFP A9F 
E@OE?4.  
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&4><@ B5D4;B@, K<E?B CD<@9AS9@OI EFD4F97<= C9D6B7B <7DB>4 G@9APL4-
9FES 8B 86GI, CBQFB@G <EIB8AGR @4FD<KAGR <7DG D4;@9D4@< 4 × 4 @B:AB CD9-
B5D4;B64FP > <7D9 D4;@9D4@< 2 × 4 (F45?. 2): 

 

&45?<J4 2 

)
BD
BL
99
 #
"

 

 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

!
9G
84
KA
B9
 #
"

 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

#DB84:4, 9E?< 
CDB849F 

H<D@4 A, < BF-
>4; BF 84?P-
A9=L<I D4;D4-
5BFB>, 9E?< 
H<D@4 A 6>?4-
8O649F 8BCB?-
A<F9?P-AO9 
ED98EF64. 

#DB84:4, 9E?< 
CDB849F 
H<D@4 A, < 
6?B:9A<9 8B-
CB?A<F9?P-
AOI ED98EF6, 
9E?< H<D@4 A 

6>?48O649F 
8BCB?A<F9?P-
AO9 ED98EF64. 

�BCB?A. 
ED98EF64 

#DB84:4 a/4 (a + b)/4 0 b/4 

�BCB?A. 
ED98EF64 

�BCB?A. 
ED98EF64 

a (3a + b)/4 (a − b)/4 0 

 

�?S 6FBDB7B <7DB>4 @4FD<J4 <7DO S6?S9FES @4FD<J9= CDB<7DOL9=, CB-
QFB@G A9FDG8AB 6<89FP, KFB C9D64S EFD4F97<S 6FBDB7B <7DB>4 IG:9 FD9FP9= EFD4-
F97<<, 4 6FBD4S EFD4F97<S − K9F69DFB=, CBE>B?P>G Q?9@9AFO EBBF69FEF69AAB FD9-
FP97B < K9F69DFB7B EFB?5JB6 @4FD<JO @9APL9 EBBF69FEF6GRM<I Q?9@9AFB6 
C9D6B7B < 6FBDB7B EFB?5JB6, CBQFB@G CD<@9ASFP C9D6GR < 6FBDGR EFD4F97<R 
6FBDB@G <7DB>G A9F E@OE?4. %?98B64F9?PAB, D9L9A<9 D4EE@4FD<649@B= <7DO 
@B:9F 5OFP E6989AB > D9L9A<R @4FD<KAB= <7DO 2 ô 2: 
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0 b/4 

(a − b)/4 0 

 

#D<@9D 3. �7D4 �BD9?S. �7D4 �BD9?S CD98?B:9A4 6O84RM<@ES HD4AJG;-
E><@ @4F9@4F<>B@ 6 1921 7B8G. � QFB= <7D9 864 <7DB>4 A, B  6O5<D4RF CB FD< 
A9BFD<J4F9?PAOI K<E?4, EG@@4 >BFBDOI D46A4 98<A<J9, 4 <@9AAB: 

 1  <   1 321321 ,yyyxxx =++=++  

< D4ECB?474RF <I 6 BCD989?9AAB@ CBDS8>9. �7DB> A <?< B 6O<7DO649F, 
9E?< 864 6O5D4AAOI <@< K<E?4 5B?PL9 EBBF69FEF6GRM<I K<E9? CDBF<6A<>4. 

�64 B5B5M9A<S <7DO �BD9?S 
#D< C9D6B@ B5B5M9A<< <7DB>< 6O5<D4RF CB n A9BFD<J4F9?PAOI K<E9?, 

G8B6?9F6BDSRM<I GE?B6<S@  

 ,y,x
n

i
i

n

i
i 1   1

11

== õõ
==

 (1) 

< D4ECB?474RF <I 6 BCD989?9AAB@ CBDS8>9, 6O<7DO649F <7DB>, G >BFBDB7B 
5B?PL99 K<E?B K<E9? CD96BEIB8<F K<E?4 8DG7B7B <7DB>4. 

#D< 6FBDB@ B5B5M9A<< F4>:9 6O5<D4RFES CB n A9BFD<J4F9?PAOI K<E9?, 
G8B6?9F6BDSRM<I GE?B6<S@ (1), AB CD< QFB@ 6O<7DO649F <7DB>, G >BFBDB7B 
5B?PL9 EG@@4, BCD989?S9@4S 6OD4:9A<S@<: 

 ,yfS,xfS
n

i
iB

n

i
iA õõ

==
==
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)(     )(   

789 f − ;484AA4S HGA>J<S. 

�7D4 �BD9?S @B:9F EF4FP <7DB= A4 D4;BD9A<9. 
�7D4@< A4 D4;BD9A<9 A4;O64RFES @AB7BL47B6O9 <7DO, 6 >BFBDOI >4:8O= 

<7DB>, A4K<A4S <7DG, <@99F B7D4A<K9AAO9 D9EGDEO < E >4:8O@ L47B@ <?< C4D-
F<9= D9EGDEO CDB<7D46L97B <7DB>4 G@9APL4RFES, A4CD<@9D, A4 98<A<JG, A4 
J9AG <7DO <?< A4 ;A4K9A<9, >BFBDB9 6OK<E?S9FES >4><@-?<5B <AO@ ECBEB5B@. 

�7D4 A4 D4;BD9A<9 @B:9F 5OFP EHBD@G?<DB64A4 >4> <7D4 A4 6O<7DOL, 
9E?< EK<F4FP, KFB <7DB>< A4K<A4RF <7DG E AG?96O@< D9EGDE4@<, 4 ;4F9@ A4 >4:-
8B@ L479 D9EGDEO 6O<7D46L97B <7DB>4 G69?<K<64RFES A4 98<A<JG <?< A4 J9AG 
EO7D4AAB= C4DF<<, <?< A4 ;A4K9A<9, >BFBDB9 6OK<E?S9FES >4><@-?<5B <AO@ 
ECBEB5B@. 

#D<@9D 4. �7DO �?BFFB. �7D4 �BD9?S A4L?4 E6B9 D4;6<F<9 6 F4> A4;O649-
@OI <7D4I CB?>B6A<>4 �?BFFB − A4D<J4F9?PAB9 <@S GK4EFA<>4 @AB7<I 



 

 107 

<??REFD4F<6AOI <7D, <@9RM<I CD<?B:9A<S 6 6B9AAB= EH9D9. $4EE@BFD<@ CD<-
@9D B8AB= <; F4><I <7D. 

�64 <7DB>4  A < B  698GF 5BDP5G A4  N A9;46<E<@OI F94FD4I 6;4<@B89=-
EF6<S (DOA>4I E5OF4, ;BA4I 6B9AAB7B >BAH?<>F4 < F.8.), B5B;A4K9AAOI K<E?4@< 
1, 2, &, N. "A< 8B?:AO D4ECD989?<FP E6B< E<?O (D9EGDEO), EBBF69FEF69AAB F  
<  G 98<A<J CB F94FD4@ 6;4<@B89=EF6<S, A9 ;A4S EI9@O D4ECD989?9A<S CDBF<-
6B89=EF6GRM97B <7DB>4. #?4F9: (FB 9EFP K<E?9AA4S @9D4 6O<7DOL4 <7DB>4  A 
<?< G5OF>< <7DB>4 B) A4 i-B@ F94FD9 6OD4:49FES HGA>J<9=  Pi(x, y), ;46<ESM9= 
BF i-7B F94FD4 < EBBFABL9A<S D9EGDEB6  x <  y, 6?B:9AAOI <7DB>4@< 6 QFBF F94FD 
6;4<@B89=EF6<S. #?4F9: <7DO 6 J9?B@ D469A EG@@9 C?4F9:9= A4 BF89?PAOI F9-
4FD4I. #GEFP 5BDP54 <89F A4 86GI F94FD4I, < G A <@99FES 4 98<A<JO ED98EF6, 4 
G 97B CDBF<6A<>4 − 3, >BFBDO9 AG:AB D4ECD989?<FP @9:8G F94FD4@<. #?4F9: 
BCD989?9A E?98GRM<@ B5D4;B@. �7DB> CB?GK49F EG@@G E6B<I ;4FD4F < ;4FD4F 
CDBF<6A<>4 A4 F94FD9, 9E?< BA CB 6?B:9A<S@ CD96BEIB8<F CDBF<6A<>4, < CB?G-
K49F E6B< ;4FD4FO, 9E?< 6?B:9A<S D46AO <?< CDBF<6A<> A9 6>?48O64? ED98EF6 
6 QFBF F94FD 89=EF6<=. �E?< 6?B:9A<S <7DB>4 @9APL9, K9@ G 97B CDBF<6A<>4, FB 
BA A9 CB?GK49F A<K97B. "5M<= C?4F9: D469A EG@@9 C?4F9:9= A4 B5B<I F94FD4I 
89=EF6<=. $9;G?PF4FO 6;4<@B89=EF6<S <7DB>B6 CD<6989AO 6 F45?. 3. 

                                                                                                         &45?<J4 3 
 

%FD4F97<< (3, 0) (0, 3) (2, 1) (1, 2) 

(4, 0) (7, 0) (4, 3) (6, 1) (5, 2) 

(0, 4) (4, 3) (7, 0) (5, 2) (6, 1) 

(3, 1) (4, 3) (3, 4) (6, 1) (4, 3) 

(1, 3) (3, 4) (4, 3) (4, 3) (6, 1) 

(2, 2) (2, 5) (2, 5) (5, 2) (5, 2) 

�4 >4:8B= >?9FBK>B= @4FD<JO E>DO649FES <?< B>BAK4A<9 <7DO, >4> 6 E?G-
K49 B8AB6D9@9AAB7B CD<@9A9A<S C9D6OI <?< 6FBDOI EFD4F97<= B5B<@< <7DB-
>4@<, <?< CDB8B?:9A<9 <7DO E F9@< :9 (A4CD<@9D, CBE?9 CD<@9A9A<S EFD4F9-
7<= (1. 2) <?< (2, 1)) ?<5B 8DG7<@< D9EGDE4@< (A4CD<@9D, CBE?9 CD<@9A9A<S 
C9D6O@ <7DB>B@ C9D6B= EFD4F97<<, 4 6FBDO@ − K9F69DFB=). � CBE?98A9@ E?GK49 
5G89F D4;O7DO64FPES <7D4, CD<6989AA4S 6 F45?. 4. 

 

                                                                                                         &45?<J4 4 
 

%FD4F97<< (2, 0) (0, 2) (1, 1) 

(5, 0) (7, 0) (5, 2) (6, 1) 

(0, 5) (5, 2) (7, 0) (6, 1) 

(4, 1) (7, 0) (4, 3) (6, 1) 

(1, 4) (4, 3) (7, 0) (6, 1) 

(3, 2) (7, 0) (5, 2) (7, 0) 
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(2, 3) (5, 2) (7, 0) (7, 0) 

� <7D9 �?BFFB 6O<7DO649F FBF, >FB <EFBM<F D9EGDEO CDBF<6A<>4. 
 

3. �!�����'��0!/� ����!�/ 
 

1. (BD@4?<;G=F9 >BAH?<>FAGR E<FG4J<R 6 6<89 <7DO, 789 G >4:8B7B <; 
<7DB>B6 <@99FES A9 @9APL9 K9FOD9I EFD4F97<=.  

2. �EE?98G=F9 D4;D45BF4AAGR <7DG E J9?PR BCD989?9A<S 9ё J9AO < BCF<-
@4?PAOI EFD4F97<= >4:8B7B <; <7DB>B6. 

3. "HBD@<F9 BFK9F CB ?45BD4FBDAB= D45BF9. 
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6. %�&'�*�"!!/� %�%&� / 

!8BC0F8O A8AB5<K 5ABL >F5=:0 (0=0;87, >1>1I5=85) A>2>:C?=>AB8 
E0@0:B5@8AB8: >1J5:B>2 8 A2O759 <564C =8<8, :>B>@K5 A>AB>OB 87 ?>-
AB>O==KE 8 ?@8G8==>-A;54AB25==KE >B=>H5=89, 7028AOI8E >B ?@>87>-
H54H8E A>1KB89 8 ?@>B5:0NI8E ?@>F5AA>2. 

"5B5M9AAB9 BC<E4A<9 (BFB5D4:9A<9) E<EF9@O E CB@BMPR E<FG4J<= 
A4;O649FES A8BC0F8>==>9 <>45;LN (% ). � E6S;< E QF<@ 6E9 E<FG4J<BA-
AO9 E<EF9@O @B:AB A4;O64FP E<EF9@4@< E<FG4J<BAAB7B @B89?<DB64A<S 
(%% ).  

�>4 !!� ?>=8<05BAO :><?;5:A ?@>3@0<<=KE 8 0??0@0B=KE 
A@54AB2, :>B>@K5 ?>72>;ONB E@0=8BL, >B>1@060BL, A8<C;8@>20BL 
(8<8B8@>20BL) 8;8 0=0;878@>20BL 8=D>@<0F8N =0 >A=>25 !�. 

6.1. �;0AA8D8:0F8O A8BC0F8>==KE A8AB5< 

#B A4;A4K9A<R %%  @B:AB D4;89?<FP A4 FD< BEAB6AOI >?4EE4: A8-
AB5<K A8BC0F8>==>3> >B>1@065=8O 8=D>@<0F88 (!!��), A8AB5<K 48-
=0<8G5A:>3> <>45;8@>20=8O A8BC0F89 (!Д�!) 8 0=0;8B8G5A:85 A8BC0-
F8>==K5 A8AB5<K (А!!) ($<E. 11). !9B5IB8<@B BF@9F<FP, KFB %� % 
8B?:A4 <@9FP 6B;@B:ABEFP BFB5D4:9A<S %  <, E?98B64F9?PAB, @B:9F EB-
89D:4FP %%"� >4> B8AG <; E6B<I >B@CBA9AF. "8A4>B 8?S D94?<;4J<< 
%� % A9 6E9784 FD95GRFES BFB5D4:9A<9 %  A4 Q>D4A9 >B??9>F<6AB7B 
CB?P;B64A<S, QHH9>F<6AO9 4?7BD<F@O 89>B@CB;<J<< @B89?<, <ECB?P;B-
64A<9 >B7A<F<6AB= 7D4H<>< < F.8. 

%%"� @B:AB D4;89?<FP A4 864 CB8>?4EE4: A8BC0F8>==K5 F5=B@K 
=01;N45=8O (>B>1@065=8O — !&�) < !!�� A C40;5==K< 4>ABC?>< (@0A-
?@545;5==K5 —  !!��). 

 
   

  $<E. 11. �?4EE<H<>4J<S E<FG4J<BAAOI E<EF9@ 
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$%%"� S6?SRFES BFABE<F9?PAB AB6O@ >?4EEB@ E<EF9@ < 6 A4EFBSM99 
6D9@S 4>F<6AB D4;6<64RFES. #D<@9DB@ @B:9F E?G:<FP 46FB@4F<;<DB64A-
A4S CB?<7D4H<K9E>4S E<EF9@4 Agfa Delano. "A4 CB;6B?S9F A45?R84FP ;4 
6E9@< QF4C4@< 6OCB?A9A<S ;4>4;B6 A4 C9K4FAGR CDB8G>J<R. #D< QFB@ <E-
CB?P;G9FES Internet/Intranet F9IAB?B7<<, 84RM<9 8BEFGC > <AHBD@4J<< A9 
FB?P>B 69DIA9@G DG>B6B8<F9?R < @9A98:9DG ;4>4;4, AB < ;4>4;K<>G, < ?R-
5B@G CBF9AJ<4?PAB@G >?<9AFG. 1HH9>F<6ABEFP BFB5D4:9A<S A4 A95B?P-
L<I Q>D4A4I 8BEF<749FES ;4 EK9F D4;6<FOI @9I4A<;@B6 89>B@CB;<J<< < 
EC9J<4?PAB D4;D45BF4AAOI >B7A<F<6AOI Q?9@9AFB6 (<;B5D4:9A<=, 4A<-
@4J<=). � C9DEC9>F<69 >?4EE $%%"� @B:9F CBCB?A<FPES D4;6<FO@< ERP-

E<EF9@4@< < �%' &#. 
�B?PL<AEF6B EGM9EF6GRM<I %%"� CD98EF46?SRF EB5B= %*". "5?4-

EF< CD<@9A9A<S F4><I %%"� 69EP@4 D4;ABDB8AO, <I CD<@9D4@< S6?S-
RFES: E<EF9@4 BFB5D4:9A<S <AHBD@4J<< 6 J9AFD9 GCD46?9A<S >BE@<K9-
E><@< CB?9F4@<; E<EF9@4 A45?R89A<S ;4 >BE@<K9E>B= B5EF4AB6>B= [(<-
?<CCB6<K 2., C9D98B64S D484DA4S J<HDB64S E<EF9@4 4A4?<;4 <;B5D4:9-
A<= ADRIES, CD98A4;A4K9AA4S 8?S 46FB@4F<;4J<< ;484K F4>F<K9E>B= D4;-
698><, BJ9A>< 6B9AAB= B5EF4AB6><, BCB;A464A<S J9?9= < ECBEB5A4S <A-
F9DCD9F<DB64FP 6B;@B:AO9 6B9AAO9 E<FG4J<< CB EB6B>GCABEF< D48<B?B-
>4J<BAAOI <;B5D4:9A<=, C4D4@9FDB6 B5A4DG:9AAOI EBEFBSA<= 5B96B= 
F9IA<><, 4CD<BDAB= FBCB7D4H<K9E>B= <AHBD@4J<< F<C4 >4DF <?< 54; 84A-
AOI B I4D4>F9D<EF<>4I @9EFABEF< < F.C.; E<EF9@4 8?S BCB;A464A<S 6B9A-
AOI >BD45?9= CB E<?GQFG; E<EF9@O EC9J<4?PAB7B A4;A4K9A<S [Stuart, 1990; 
Vollmuth, 1991]; E<EF9@O >BAFDB?S ;4 4CC4D4FGDB= EBFB6B= E6S;< 
[Motorola, 2000] < 8D. 

&<C<KAO@< 8?S E<FG4J<BAAOI E<EF9@ BFB5D4:9A<S <AHBD@4J<< S6-
?SRFES ;484K< A45?R89A<S A4 8BEF4FBKAB 5B?PLB@ 4D94?9 ;9@AB= CB69DI-
ABEF<; GCD46?9A<S (A46<74J<<) 8<A4@<K9E><@< B5N9>F4@< 6 G>4;4AAOI 
ED984I; A45?R89A<9 (GCD46?9A<9) ;4 E?B:AO@< F9IAB?B7<K9E><@< CDB-
J9EE4@< (A4CD<@9D, A4 4FB@AOI Q?9>FDBEF4AJ<SI); GCD46?9A<9 E?B:AO@< 
FD4AECBDFAO@< G;?4@<. 

"EAB6A4S ;484K4 %*" 4 EFDB<FP <;B5D4:9A<S E<FG4J<=, 6B;A<>4R-
M<I 6 CD98@9FAB= B5?4EF<, A4 BEAB69 >BFBDOI BC9D4F<6AO= EBEF46 CD<-
A<@49F GCD46?SRM<9 D9L9A<S 6 D4@>4I BCD989?9AAOI ;484K. %*" I4D4>-
F9D<;GRFES: 

- A9B5IB8<@BEFPR EB;8464FP <AHBD@4J<BAAO9 @B89?< < <;B5D4:9A<S 
69EP@4 E?B:AOI, >B@C?9>EAOI, 8<A4@<K9E><I E<FG4J<= D94?PAB7B @<D4, 
CD98EF46?SFP QF< <;B5D4:9A<S BC9D4F<6AB@G EBEF46G; 
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- A4?<K<9@ BC9D4F<6AB7B EBEF464 (>B??9>F<64 CBFD95<F9?9= 7D4H<K9-
E>B= <AHBD@4J<<), D9L4RM97B A4 BEAB69 CD98EF46?9AAB= @B89?< 6<;G4-
?<;4J<< E<FG4J<< A9>BFBDGR EB6B>GCABEFP ;484K; 

- D4ECB?B:9A<9@ 6 E<FG4J<BAAOI ;4?4I GCD46?9A<S (A45?R89A<S, 
A46<74J<<), CBEFDB9AAOI A4 BEAB69 @BMAB= 6OK<E?<F9?PAB= ED98O < 
<@9RM<I 6 5B?PL<AEF69 E?GK496 EF4J<BA4DAO= I4D4>F9D. 

%C9J<4?PAB D4;D45BF4AAOI %� % 6 A4EFBSM99 6D9@S CD4>F<K9E>< A9 
EGM9EF6G9F, CBQFB@G 6@9EFB A<I 484CF<DGRF < <ECB?P;GRF 8DG7<9 >?4EEO 
E<EF9@. � E6S;< E QF<@ %� % @B:AB D4;89?<FP A4 864 >?4EE4: A?5F80;8-
78@>20==K5 < 040?B8@>20==K5. �?S 8<A4@<K9E>B7B @B89?<DB64A<S (<@<-
F4J<<) E<FG4J<= @B:AB <ECB?P;B64FP 864 CB8IB84: C9D6O= 4 ;484A<9 <E-
IB8AOI 84AAOI < CBE?98GRM<= 4A4?<; 6B;A<>4RM<I E<FG4J<= 6 %%"� 
<?< �%%; 6FBDB= 2 CD98EF46?9A<9 E<FG4J<=, <I 6;4<@BE6S;9= < BK9D98AB-
EF< 6B;A<>AB69A<S E CB@BMPR E<EF9@ <@<F4J<BAAB7B (8<A4@<K9E>B7B) 
@B89?<DB64A<S. � 484CF<DB64AAO@ E<EF9@4@, D94?<;GRM<@ C9D6O= CB8-
IB8, @B:AB BFA9EF< M:A?5@B=K5 A8AB5<K <>=8B>@8=30 (Э! @50;L=>3> 
2@5<5=8). #D<@9DB@ @B:9F E?G:<FP 1% GenSym G2, >BFBD4S 6 E6B9@ EB-
EF469 <@99F @B8G?P 79A9D4J<< <EIB8AOI 84AAOI. �?S 6BC?BM9A<S 6FB-
DB7B CB8IB84 ?GKL9 6E97B <ECB?P;B64FP EB5OF<=AB-BD<9AF<DB64AAO9 <?< 
>B@5<A<DB64AAO9 E<EF9@O <@<F4J<BAAB7B @B89?<DB64A<S (PowerSim). 

� �%% @B:AB BFA9EF< A8AB5<K A8BC0F8>==>3> C?@02;5=8O (!!#), 
A9>BFBDO9 02B>@5D5@8@CNI85 A8AB5<K, 0=0;8B8G5A:85 A8BC0F8>==K5 
F5=B@K (А!&) < Э! <>=8B>@8=30. %%' D94?<;GRF CD<AJ<C E<FG4J<BA-
AB7B GCD46?9A<S, >BFBDO= >D4F>B @B:AB EHBD@G?<DB64FP F4>: >B?<K9EF6B 
EBEFBSA<= E<EF9@O 69?<>B; K<E?B 6B;@B:AOI D9L9A<= < E<FG4J<= B7D4-
A<K9AB; D9L9A<9 CD<A<@49FES 6 ;46<E<@BEF< BF E<FG4J<<; A9B5IB8<@B A4 
BEAB64A<< <EIB8AOI 84AAOI BCD989?<FP E<FG4J<R < CD<ASFP EBBF69F-
EF6GRM99 D9L9A<9 

!9 6E9 46FBD9H9D<DGRM<9 CDB7D4@@O @B:AB EK<F4FP 4A4?<F<K9-
E><@<. �?S QFB7B BA< 8B?:AO A9 FB?P>B B5B5M4FP <AHBD@4J<R, AB < BJ9-
A<64FP 99. %D98< A<I @B:AB 6O89?<FP AB0B8G5A:85, 48=0<8G5A:85 < <=>-
3>?>B>G=K5 E<EF9@O.  AB7BCBFBKAO9 CD<?B:9A<S D45BF4RF 6 D94?PAB@ 
D9:<@9 6D9@9A< < 4A4?<;<DGRF <AHBD@4J<R <; 5B?PLB7B >B?<K9EF64 
D4;ABDB8AOI <EFBKA<>B6 <AHBD@4J<<. #B E6B<@ ;484K4@ < HGA>J<S@ BA< 
CD<5?<:4RFES > 1% D94?PAB7B 6D9@9A<. 

�%* S6?S9FES E<EF9@B= BC9D4F<6AB= 4A4?<F<K9E>B= B5D45BF>< 5B?P-
LB7B >B?<K9EF64 6;4<@BE6S;4AAB= <AHBD@4J<<. !4 EB6D9@9AAB@ DOA>9 
CD98EF46?9A J9?O= >?4EE 4A4?<F<K9E><I E<EF9@, AB 6 BF?<K<9 BF E<FG4J<-
BAAOI J9AFDB6, QF< E<EF9@O CB;6B?SRF 4A4?<;<DB64FP A95B?PLB9 >B?<-
K9EF6B E6S;4AAOI C4D4@9FDB6. 
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6.2. %8BC0F8>==K9 F5=B@ 

�B784 E<FG4J<S IBDBLB EF4F<EF<K9E>< BC<EO649FES, <@99FES 5B?P-
L4S <EFBD<S D4;6<F<S EB5OF<=, 4 F4>:9 6B;@B:ABEFP CB8>?RK9A<S BCOF-
AOI Q>EC9DFB6 3 EB;84A<9 �##$  CD<AJ<C<4?PAOI E?B:ABEF9= A9 6O;O-
649F. !4 QFB= BEAB69 < D4;6<649FES 5B?PL<AEF6B ;4DG59:AOI �##$ . 

' A4E 8DG74S EC9J<H<>4 3 CB>4 CD< EB;84A<< DBEE<=E><I �##$  
5B?PL9 6A<@4A<S G89?S9FES CDB7D4@@AB-F9IA<K9E>B@G < F9?9>B@@GA<-
>4J<BAAB@G 54;<EG. !4CD<@9D, �##$ , EB;84649@O9 8?S DBEE<=E><I 
6?4EFAOI EFDG>FGD, >4> CD46<?B, B7D4A<K<64RFES D4;D45BF>B= ED98EF6 
>B??9>F<6AB7B BFB5D4:9A<S <AHBD@4J<<, HBD@<DB64A<9@ 54; 84AAOI, 
EB;84A<9@ <AHBD@4J<BAAB-ECD46BKAOI < F9?9>B@@GA<>4J<BAAOI E<-
EF9@. 

!8BC0F8>==K9 F5=B@ (%*) 2 QFB E4@4S EB6D9@9AA4S HBD@4 D94?<;4-
J<S �##$ , BEAB64AA4S A4 F9IAB?B7<SI @B89?<DB64A<S < 4A4?<;4 E<FG4-
J<=, CD989?PAB >BAJ9AFD<DB64AAB@ (6<;G4?PAB@) CD98EF46?9A<< <AHBD-
@4J<< < B59EC9K<64RM4S <AF97D4?PAB9 GCD46?9A<9 BD74A<;4J<9=, BFD4E-
?PR, D97<BAB@, EFD4AB= A4 E4@B@ 69DIA9@ GDB6A9. 

% 8DG7B= EFBDBAO, %* CD98EF46?S9F EB5B= <AHBD@4J<BAAB-4A4?<F<-
K9E>GR E<EF9@G, CB;6B?SRMGR BJ9A<FP D94?PAB9 EBEFBSA<9 B5N9>F4 
GCD46?9A<S, G?B6<FP D4;6<F<9 6AGFD9AA<I < 6A9LA<I F9A89AJ<=, D4E-
E@BFD9FP 6B;@B:AO9 CBE?98EF6<S 89=EF6<=.  

6.2.1. �84K >15A?5G5=8O %* 

%FDG>FGD4 %* >4> <AHBD@4J<BAAB-4A4?<F<K9E>B= E<EF9@O 6>?RK49F 
D4;?<KAO9 6<8O B59EC9K9A<S (CDB7D4@@AB9, F9IA<K9E>B9, ?<A76<EF<K9-
E>B9 < F.8.). %* <@99F 4K9FOD9 BEAB6AOI GDB6AS: =0CG=>-<0B5<0B8G5-
A:89, 8=65=5@=K9, ?@>3@0<<=K9 8 B5E=8G5A:89.  

!4GKAB-@4F9@4F<K9E><= GDB69AP CD98EF46?S9F EB5B= EB6B>GCABEFP 
A4GKAOI F9BD<=, @9FB8B6, 4?7BD<F@B6, <EE?98B64A<= < D4;D45BFB>, A9B5-
IB8<@OI 8?S D94?<;4J<< 8DG7<I GDB6A9=. "A CB;6B?S9F B5BEAB64FP J9?9-
EBB5D4;ABEFP EB;84A<S %*, BCD989?<FP QHH9>F<6ABEFP 97B HGA>J<BA<DB-
64A<S, <AF97D<DB64FP D4;ABDB8AO9 >B@CBA9AFO, BEGM9EF6?SFP CD46<?P-
AB9 < E6B96D9@9AAB9 <ECD46?9A<9 BL<5B>. 

�A:9A9DAO= GDB69AP CD98EF46?S9F EB5B= >BA>D9FAO9 D9L9A<S 6 6O-
5BD9 < D4;D45BF>9 4CC4D4FAB-CDB7D4@@AOI ED98EF6. "A 6>?RK49F 6 E95S 
A9B5IB8<@O9 F9IAB?B7<K9E><9 < >BAEFDG>FBDE><9 D4EK9FO, @B89?< F9I-
A<K9E><I GEFDB=EF6 < CB@9M9A<=, EC9J<H<>4J<< CDB7D4@@, 4?7BD<F@O 
D45BFO < F.8. 

#DB7D4@@AO= < F9IA<K9E><= GDB6A< EB89D:4F EBBF69FEF6GRM99 
B59EC9K9A<9, A9B5IB8<@B9 8?S D94?<;4J<< CBEF46?9AAOI A4 69DIA<I 
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GDB6ASI ;484K < HGA>J<=. 'DB6A< 6>?RK4RF 6 E95S E?98GRM<9 B5S;4F9?P-
AO9 >B@CBA9AFO: 

− 87<5@8B5;L=0O (A5=A>@=0O A@540); 
− 8=D>@<0F8>==0O (A8BC0F8>==0O 8;8 8<8B0F8>==0O) <>45;L A@54K; 
− A@540 8=D>@<0F8>==>9 ?>445@6:8; 
− A@540 0??0@0B=>9 ?>445@6:8; 
− A@540 287C0;870F88; 
− >?5@0B82=K9 A>AB02. 
#B8 87<5@8B5;L=>9 (8;8 A5=A>@=>9) ED98B= %* CBA<@49FES EB6B>GC-

ABEFP 4CC4D4FAB-CDB7D4@@AOI ED98EF6, E?G:4M<I 8?S CB?GK9A<S <AHBD-
@4J<< B EBEFBSA<< CDB5?9@AB= ED98O. 1FB @B7GF 5OFP 4AF9AAO9 E<EF9@O, 
>4A4?O E6S;<, 6<89B- < 4G8<B-C9D984K<, 84FK<>< < F.8. �?46A4S ;484K4 <;-
@9D<F9?PAB= ED98O 2 B59EC9K<FP 489>64FABEFP <AHBD@4J<BAAB= @B89?< 
%* A9>BFBDB@G 6O5D4AAB@G HD47@9AFG D94?PAB7B @<D4. 

�=D>@<0F8>==0O (A8BC0F8>==0O 8;8 8<8B0F8>==0O) <>45;L A@54K 
CD98EF46?S9F EB5B= EB6B>GCABEFP >4> @<A<@G@ E?98GRM<I >B@CBA9AFB6: 
F9@4F<K9E>B= EBEF46?SRM9=, BCD989?SRM9= EB6B>GCABEFP @B89?<DG9-
@OI CBASF<= CDB5?9@AB= ED98O; CDBEFD4AEF69AAB= EBEF46?SRM9=, ;484-
RM9= CDBEFD4AEF69AAO9 BFABL9A<S @9:8G B5N9>F4@< @B89?<; 7D4H<K9-
E>B= EBEF46?SRM9=, ;484RM9= BFB5D4:9A<9 B5N9>FB6 @B89?< 6 @AB:9-
EF6B 7D4H<K9E><I GE?B6AOI ;A4>B6 (7D4H<K9E><I CD<@<F<6B6). 

!@540 8=D>@<0F8>==>9 ?>445@6:8 — QFB EB6B>GCABEFP CDB7D4@@ < 
<AHBD@4J<BAAOI CBFB>B6, B59EC9K<64RM<I HGA>J<BA<DB64A<9 <AHBD-
@4J<BAAB= @B89?< < ED98O 6<;G4?<;4J<< %*. � C9D6GR BK9D98P ER84 
6IB8SF %% , Q>EC9DFAO9 E<EF9@O < E<EF9@O <@<F4J<BAAB7B @B89?<DB-
64A<S. )4D4>F9DAB= K9DFB= ?R5B7B %* S6?S9FES CD<6S;>4 E<FG4J<BAAB= 
@B89?< > @9EFABEF<, CBQFB@G 6 EBEF46 @B7GF 6IB8<FP 79B<AHBD@4J<BAAO9 
E<EF9@O. �?S BJ9A>< D4;6<F<S E<FG4J<= @B7GF 5OFP <ECB?P;B64AO E<-
EF9@O CDB7AB;<DB64A<S A4 54;9 A9=DBAAOI E9F9= < 79A9F<K9E><I 4?7BD<F-
@B6. 1HH9>F<6ABEFP CD98EF46?9A<S 7D4H<K9E>B= < F9>EFB6B= @B:9F 8B-
EF<74FPES ;4 EK9F <ECB?P;B64A<S HD4>F4?PAB= < >B7A<F<6AB= 7D4H<><. 

!@540 0??0@0B=>9 ?>445@6:8 2 QFB EB6B>GCABEFP F9IA<K9E><I 6O-
K<E?<F9?PAOI ED98EF6, B59EC9K<64RM<I HGA>J<BA<DB64A<9 ED98O <A-
HBD@4J<BAAB= CB889D:>< %*: 1� , BD7F9IA<>4, E9F96B9 B5BDG8B64A<9 
< F.8.  

!@540 287C0;870F88 2 QFB EB6B>GCABEFP Q>D4AB6 >B??9>F<6AB7B < <A-
8<6<8G4?PAB7B CB?P;B64A<S, B59EC9K<64RM<I <AHBD@4J<BAAO= < >B-
@4A8AO= <AF9DH9=E @9:8G K9?B69>B@ BC9D4FBDB@ < 4CC4D4FAB-CDB-
7D4@@AB= ED98B= %*. 

�?5@0B82=K9 A>AB02 2 QFB >B??9>F<6 EC9J<4?<EFB6, <@9RM<= EB5-
EF69AAGR 6AGFD9AARR BD74A<;4J<BAAGR EFDG>FGDG. *9?P BC9D4F<6AB7B 
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EBEF464 4 B59EC9K<FP D9L9A<9 EB6B>GCABEF< LF4FAOI ;484K %* A4 BE-
AB69 4A4?<;4 <AHBD@4J<BAAB= @B89?< E<FG4J<< D94?PAB7B @<D4, HBD@<-
DG9@B= 4CC4D4FAB-CDB7D4@@AB= ED98B= E<EF9@O. 

�?S 6OCB?A9A<S HGA>J<= < ;484K %* A9B5IB8<@B D94?<;B64FP E?98G-
RM<9 6<8O B59EC9K9A<S: 

• <AHBD@4J<BAAB9; 
• @9FB8<K9E>B9; 
• @B89?PAB9 (@4F9@4F<K9E>B9); 
• CDB7D4@@AB9; 
• F9IA<K9E>B9; 
• BD74A<;4J<BAAB9; 
• <AHBD@4J<BAAB= 59;BC4EABEF<. 

        6.2.2. #>;=K9 F8:; DC=:F8>=8@>20=8O %*. !5>1E>48<>ABL H8-
@>:>3> ?@8<5=5=8O %* 

#B?AO= J<>? HGA>J<BA<DB64A<S %* B59EC9K<649FES E?98GRM<@< 
CB8E<EF9@4@<: 

• CB8E<EF9@B= E5BD4 < B5D45BF>< 84AAOI (CB8E<EF9@B= @BA<FB-
D<A74); 

• >BA69DFBDB@ 84AAOI; 
• ID4A<?<M9@ 84AAOI; 
• CB8E<EF9@B= B5B5M9A<S 84AAOI, 4A4?<;4 < BJ9A>< B5EF4AB6><; 
• CB8E<EF9@B= CDB7AB;<DB64A<S D4;6<F<S B5EF4AB6><; 
• CB8E<EF9@B= 6<;G4?<;4J<<; 
• CB8E<EF9@B= CB889D:>< 7DGCCB6B= 89SF9?PABEF< 4A4?<F<>B6 < Q>E-

C9DFB6; 
• CB8E<EF9@B= CB87BFB6>< BFK9FB6; 
• CB8E<EF9@B= B5D4FAB= E6S;< (8B6989A<S D9L9A<= 8B <ECB?A<F9?9= 

< >BAFDB?S <ECB?A9A<S CBDGK9A<=); 
• 4A4?<F<K9E><@ (<AHBD@4J<BAAO@) CBDF4?B@ (<AF9DH9=EB@ #"); 
• CB8E<EF9@B= 48@<A<EFD<DB64A<S; 
• <AEFDG@9AF4D<9@ D4;D45BF>< EC9J<4?PAOI CD<?B:9A<=. 
!9B5IB8<@BEFP L<DB>B7B CD<@9A9A<S %* 6 E?B:AOI BD74A<;4J<-

BAAB-F9IA<K9E><I E<EF9@4I 8<>FGRF: 
• GE?B:A9A<9 < D4EL<D9A<9 >DG74 ;484K GCD46?9A<S, D9L49@OI DG-

>B6B8<F9?S@< 6OEL97B ;69A4 6 CB?<F<K9E>B=, 6B9AAB=, H<A4AEB6B-Q>BAB-
@<K9E>B=, EBJ<4?PAB=, Q>B?B7<K9E>B= < 8DG7<I B5?4EFSI; 

• CB6OL9A<9 FD95B64A<= > BC9D4F<6ABEF< < >4K9EF6G CD<ASF<S < D9-
4?<;4J<< GCD46?9AK9E><I D9L9A<=;  

• 6OEB>4S @9D4 BF69FEF69AABEF< ;4 CD<ASFB9 D9L9A<9; 
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• CBFD95ABEFP 6 8B?7BEDBKAB@ < >D4F>BEDBKAB@ CDB7AB;<DB64A<< 
D4;6<F<S E<FG4J<< A4 6E9I A4CD46?9A<SI 89SF9?PABEF< DG>B6B8EF64 6 D4;-
?<KAOI GE?B6<SI HGA>J<BA<DB64A<S (A4D45BF>4 < CDB69D>4 C?4AB6 A4 F<-
CB6O9 >D<F<K9E><9 E<FG4J<<); 

• 6B;D4EF4A<9 FD95B64A<= > >BBD8<A4J<< 6;4<@B89=EF6<S E 6A9L-
A<@< BF9K9EF69AAO@< < ;4DG59:AO@< BD74A<;4J<S@< < 698B@EF64@<; 

• CB?GK9A<9 8BCB?A<F9?PAOI CD9<@GM9EF6 C4DFA9D4@< < >BA>GD9A-
F4@< CD< L<DB>B@ >B@C?9>EAB@ <ECB?P;B64A<< <AHBD@4J<BAAOI, F9?9-
>B@@GA<>4J<BAAOI < 4A4?<F<K9E><I 6B;@B:ABEF9= EB6D9@9AAOI 4CC4-
D4FAB-CDB7D4@@AOI 6OK<E?<F9?PAOI >B@C?9>EB6 < F9?9>B@@GA<>4J<BA-
AOI ED98EF6; 

• CBFD95ABEFP 6 >B@C?9>EAB@ < BC9D4F<6AB@ CD<@9A9A<< 6OEB>BQH-
H9>F<6AOI @9FB8B6 CD<ASF<S D9L9A<= ("@B;7B6O9 4F4><", 89?B6O9 <7DO, 
@9FB8O F<C4 EJ9A4D<96, Q>EC9DFAO9 BJ9A><, @9FB8O 4A4?<;4 <9D4DI<=, 
@9FB8O F<C4 "89D96B J9?9=", @BDHB?B7<K9E><9 @9FB8O), >BFBDO9 S6?S-
RFES 69EP@4 D9EGDEB9@><@< CB ;4FD4F4@ (6D9@S, EC9J<4?<EFO, B5N9@O < 
E>BDBEF< <AHBD@4J<BAAOI CBFB>B6, H<A4AEB6O9 ED98EF64); 

• G69?<K9A<9 B5N9@B6 < D4;ABB5D4;<S ECBEB5B6 CD98EF46?9A<S <A-
HBD@4J<<; 

• A4?<K<9 D4ECD989?9AAOI <EFBKA<>B6 D4;ABDB8AB= (<AB784 CDBF<-
6BD9K<6B=) <AHBD@4J<< E D4;?<KAB= EF9C9APR 8BEFB69DABEF<, E D4;?<K-
AO@< E<EF9@4@< GCD46?9A<S 84AAO@< < BD74A<;4J<< 8BEFGC4 > A<@; 

• A4?<K<9 CDB5?9@ E CB<E>B@ < <;6?9K9A<9@ 84AAOI; 
• A4?<K<9 CDB5?9@O <ECB?P;B64A<S 84AAOI <; GEF4D96L<I E<EF9@ 

ID4A9A<S; 
• CBFD95ABEFP >B@C?9>E<DB64A<S <AHBD@4J<< (47D97<DB64A<S 84A-

AOI) 8?S BJ9A>< < CDB7AB;<DB64A<S E<FG4J<<;  
• BFEGFEF6<9 G ?<J CD<A<@4RM<I D9L9A<S A9B5IB8<@B7B D9EGDE4 

6D9@9A< 8?S 7?G5B>B7B 4A4?<;4 @AB7BH4>FBDAB= E<FG4J<< < 6OD45BF>< 
B5BEAB64AAOI D9L9A<=; 

• CBFD95ABEFP 6 QHH9>F<6AB@ D947<DB64A<< A4 5OEFDO9 <;@9A9A<S 
E<FG4J<<, BEB59AAB 6 >D<;<EAOI E?GK4SI; 

• 6B;D4EF4A<9 J9AO CD<ASF<S BL<5BKAOI GCD46?9AK9E><I D9L9A<=; 
• CBFD95ABEFP BJ9A>< D<E>B6 (CB?<F<K9E><I, Q>BAB@<K9E><I, Q>B?B-

7<K9E><I < F.C.) < G7DB; 8BEF<:9A<S CBEF46?9AAOI J9?9=, 6B;A<>4RM<I 
CD< D4;?<KAOI 64D<4AF4I D4;6<F<S E<FG4J<< <?< CDBJ9EE4 E GK9FB@ 6B;-
@B:AOI >BAH?<>FB6; 

• CBFD95ABEFP CD<ASF<S BCF<@4?PAOI < B5BEAB64AAOI D9L9A<= 6 
E?B:AOI GE?B6<SI. 
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6.2.3. �>=F5?F8O %* 

�BAJ9CJ<S %* 54;<DG9FES A4 E?98GRM<I CD<AJ<C4I 97B EB;84A<S, 
Q>EC?G4F4J<< < D4;6<F<S: 

1. �@8=F8? ?5@2>3> @C:>2>48B5;O. "A FD95G9F A4?<K<S CDS@B= ;4<A-
F9D9EB64AABEF< < A9CBED98EF69AAB7B GK4EF<S C9D6OI DG>B6B8<F9?9= EB-
BF69FEF6GRM97B GDB6AS. 

2. �@8=F8? :;NG52KE 7040G. �4>?RK49FES 6 FB@, KFB 6 C9D6GR BK9D98P 
8B?:AO D4;D454FO64FPES F9 ;484K<, A9D9L9A<9 >BFBDOI A4ABE<F A4<5B?P-
L<= GM9D5 < D9L9A<9 >BFBDOI A9 5O?B 6B;@B:AB 8B E<I CBD CB >4>B= 
?<5B CD<K<A9. 

3. �@8=F8? >?5@0B82=>AB8. %F9C9AP BC9D4F<6ABEF< HGA>J<BA<DB64-
A<S *%  8B?:A4 5OFP 8BEF4FBKAB= 8?S QHH9>F<6AB7B D9L9A<S EFBSM<I 
C9D98 A<@ ;484K. 

4. �@8=F8? =5?@5@K2=>3> @0728B8O ;4>?RK49FES 6 FB@, KFB E<EF9@4 
8B?:A4 5OFP CBEFDB9A4 F4>, KFB5O CBS6?9A<9 AB6OI ED98EF6 < E4@B D4;-
6<F<9 E<EF9@O A9 CD<6B8<?B > CB?AB= 99 C9D9EFDB=>9. � GE?B6<SI DBEF4 
E?B:ABEF< F9IA<K9E><I E<EF9@ EDB>< <I D4;D45BF>< 69EP@4 ;A4K<F9?PAO. 
�4 6D9@S D4;D45BF>< < 6A98D9A<S E<EF9@O @B:9F <;@9A<FPES ED984 < ;4-
84K<, D9L49@O9 DG>B6B8<F9?9@. +FB5O EB;84649@4S E<EF9@4 @B7?4 QH-
H9>F<6AB HGA>J<BA<DB64FP 6 AB6OI <;@9ASRM<IES GE?B6<SI, A9B5IB-
8<@B CD98GE@BFD9FP 6B;@B:ABEFP 99 A9CD9DO6AB7B D4;6<F<S E J9?PR 
484CF4J<< > AB6O@ <;@9ASRM<@ES GE?B6<S@. 

5. �@8=F8? <>4C;L=>AB8 ;4>?RK49FES 6 FB@, KFB E<EF9@4 <?< CB8E<-
EF9@4 8B?:A4 5OFP CBEFDB9A4 <; BF89?PAOI 46FBAB@AOI @B8G?9=, @B8<-
H<>4J<S >BFBDOI A9 8B?:A4 CD<6B8<FP > A4DGL9A<R D45BFO 6E9= E<-
EF9@O, < >4:8O= <; >BFBDOI @B:9F 6A98DSFPES < HGA>J<BA<DB64FP BF-
89?PAB. 

6. �@8=F8? A8AB5<=>3> ?>4E>40 CD98CB?4749F D9L9A<9 J9?B7B DS84 
;484K @9FB8<K9E>B7B, F9IA<K9E>B7B, Q>BAB@<K9E>B7B < BD74A<;4J<BAAB7B 
GDB6AS: 

• GK9F 6E9I QF4CB6 :<;A9AAB7B J<>?4; 
• GK9F <EFBD<< < C9DEC9>F<6 D4;6<F<S E<EF9@O; 
• 6E9EFBDBAA99 D4EE@BFD9A<9 6;4<@B89=EF6<S E<EF9@O E 6A9LA9= 

ED98B=; 
• D4EE@BFD9A<9 6;4<@B89=EF6<= 6AGFD< E<EF9@O; 
• D4EE@BFD9A<9 6;4<@B89=EF6<S @9:8G E<EF9@B= < 99 Q?9@9AFAB= 54-

;B=; 
• GK9F 6B;@B:ABEF< 6A9E9A<S <;@9A9A<= 6 F9IA<K9E>B9 ;484A<9 6B 

6D9@S CDB9>F<DB64A<S; 
• EBK9F4A<9 CD<AJ<CB6 89>B@CB;<J<<, >B@CB;<J<< < <9D4DI<KABEF<; 
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• CD46<?PAB9 EBK9F4A<9 @4F9@4F<K9E><I, Q6D<EF<K9E><I < Q>EC9D<-
@9AF4?PAOI @9FB8B6 CDB9>F<DB64A<S; 

• A9B5IB8<@BEFP GK9F4 B7D4A<K9A<= 6 CDBJ9EE9 CDB9>F<DB64A<S. 
7. �@8=F8? <0:A8<0;L=>9 B8?870F88 ?@>5:B=KE @5H5=89. #D< D4;-

D45BF>9 E?B:AOI F9IA<>B-<AHBD@4J<BAAOI E<EF9@ J9?9EBB5D4;AB A9 
FB?P>B <ECB?P;B64FP, AB < EB;8464FP C9DEC9>F<6AO9 F<CB6O9 F9IA<K9E><9 
< CDB7D4@@AO9 ED98EF64, @4F9@4F<K9E><9 @B89?<, CD<7B8AO9 8?S D9L9-
A<S L<DB>B7B >DG74 CD<>?48AOI ;484K. 

8. �@8=F8? <>45;8@>20=8O A8AB5< 8 ?>4A8AB5<. �;-;4 6OEB>B= EFB<-
@BEF< E?B:AOI F9IA<>B-<AHBD@4J<BAAOI E<EF9@ CD< <I CDB9>F<DB64-
A<< 8B?:AB L<DB>B <ECB?P;B64FPES @4F9@4F<K9E>B9 @B89?<DB64A<9. 

9. �@8=F8? DC=:F8>=0;L=>9 =0456=>AB8 A8AB5<K. "A ;4>?RK49FES 
6 HGA>J<BA4?PAB= <;5OFBKABEF< < <ECB?P;B64A<< 8G5?<DGRM<I HGA>-
J<BA4?PAOI >4A4?B6. 

10.  �@8=F8? 0:B82=>AB8 A8AB5<K. #D98GE@4FD<649FES 4>F<6AB9 6;4-
<@B89=EF6<9 EB ED98B= 2 E5BD <AHBD@4J<<, >BAFDB?P D9L9A<=. 

11. �@8=F8? @073@0=8G5=8O 4>ABC?0 : 8=D>@<0F88. 

12. �@8=F8? 040?B82=>AB8 A8AB5<K. %<EF9@4 8B?:A4 EFDB<FPES E 
GK9FB@ 6B;@B:AB7B <;@9A9A<S 6A9LA97B B>DG:9A<S < <AHBD@4J<BAAOI 
CBFD95ABEF9= CB?P;B64F9?9=. �894?PA4S D94?<;4J<S QFB7B CD<AJ<C4 
CD98GE@4FD<649F ECBEB5ABEFP E<EF9@O > E4@BB5GK9A<R. 

13.  �@8=F8? <0:A8<0;L=>9 C=8D8:0F88 8 AB0=40@B870F88 B5E=8G5-
A:8E 8 ?@>3@0<<=KE A@54AB2. 

14. �@8=F8? F5=B@0;87>20==>3> E@0=5=8O 8 @0A?@545;5==>9 >1@0-
1>B:8 8=D>@<0F88. 1FBF CD<AJ<C CB;6B?S9F EGM9EF69AAB CB6OE<FP QH-
H9>F<6ABEFP HGA>J<BA<DB64A<S ID4A<?<M <AHBD@4J<< < 99 <ECB?P;B64-
A<S. "A B5?97K49F ;484KG 84?PA9=L97B EB69DL9AEF6B64A<S < D4;6<F<S E<-
EF9@O. 

15. �@8=F8? <8=8<870F88 22>40 8=D>@<0F88 2 A8AB5<C 8 <=>3>:@0B-
=>AB8 55 8A?>;L7>20=8O.  

6.2.4. $568<K @01>BK %* 

%* @B:9F D45BF4FP 6 E?98GRM<I D9:<@4I: 
4) A47?S8AB9 BFB5D4:9A<9 A4 Q>D4A9 F9>GM9= 4>FG4?PAB= <AHBD@4-

J<<: <; H<?<4?B6 >BDCBD4J<<, <AHBD@4J<BAAOI 479AFEF6, BD74AB6 6?4-
EF<, E B5N9>FB6 GCD46?9A<S < CD. (CDB5?9@AO= @BA<FBD<A7); 

5) ;4C?4A<DB64AAB9 ;4E?GL<64A<9 < B5EG:89A<9 4A4?<F<K9E><I 8B-
>?48B6 CB CDB5?9@AO@ E<FG4J<S@ 8?S CD<ASF<S EBBF69FEF6GRM<I D9L9-
A<= (C?4AB6B9 B5EG:89A<9 CDB5?9@); 
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6) BC9D4F<6AB9 CD<ASF<9 < >BAFDB?P <ECB?A9A<S D9L9A<= CB A9CD98-
6<89AAO@, >D<;<EAO@, KD9;6OK4=AO@ CDB5?9@4@ E CB8>?RK9A<9@ 7DGCC 
Q>EC9DFB6 (KD9;6OK4=AO= D9:<@). 

� >4:8B@ <; C9D9K<E?9AAOI D9:<@B6 <ECB?P;B64A<9 %* @B:9F 5OFP 
?B>4?PAO@ <, K4M9, D4ECD989?9AAO@. � CBE?98A9@ E?GK49 %* EBEFB<F <; 
F9DD<FBD<4?PAB 6;4<@BE6S;4AAOI >B@CBA9AFB6. 

�?S 8BEF<:9A<S CBEF46?9AAB= C9D98 %* J9?< A9B5IB8<@B D94?<;B-
64FP E?98GRM<9 BEAB6AO9 HGA>J<< < ;484K<, 6OF9>4RM<9 <; CDBJ98GDO 
CD<ASF<S GCD46?9AK9E><I D9L9A<=: 

1. �O5BD J9?9= GCD46?9A<S, 6O5BD < B5BEAB64A<9 >D<F9D<96 <I 8B-
EF<:9A<S (F. 9. BJ9A>< QHH9>F<6ABEF< GCD46?9A<S), >D<F9D<96 BJ9A>< 
D<E>B6 < 8BEFB69DABEF< 84AAOI. "CD989?9A<9 B7D4A<K9A<=, A4?4749@OI 
A4 E<EF9@G GCD46?9A<S. 

2.  BA<FBD<A7 B5EF4AB6>< 6 D4;?<KAOI EH9D4I :<;A989SF9?PABEF< 
EFD4AO (D97<BA4), @<A<EF9DEF64 (698B@EF64). 

%<EF9@4F<K9E><= E5BD C9D6<KAOI 84AAOI (<AHBD@4J<<), 6 EBBF69F-
EF6<< E ;484AAO@< >D<F9D<S@<, <; D4;?<KAOI <AHBD@4J<BAAOI <EFBKA<-
>B6: 

- 6D9@9AAB9 ID4A9A<9 C9D6<KAOI 84AAOI; 
- B5D45BF>4 84AAOI; 
- GEFD4A9A<9 A9>BDD9>FABEF9= < CDBF<6BD9K<6BEF<, CDB69D>4 489>-

64FABEF< < J9?BEFABEF< 84AAOI; 
- E<EF9@4F<;4J<S 84AAOI; 
- >BA69DF<DB64A<9 84AAOI (BHBD@?9A<9 6 6<89 EFDG>FGD, EBBF69F-

EF6GRM<I ID4A<?<MG B5D45BF4AAOI 84AAOI); 
- ID4A9A<9 B5D45BF4AAOI 84AAOI (A4>BC?9A<9 <EFBD<K9E><I 84A-

AOI); 
- CD98BEF46?9A<9 84AAOI CB?P;B64F9?S@ (CB8E<EF9@4@) E EBBF69F-

EF6GRM<@ <AF9DH9=EB@ < 6 EBBF69FEF6<< E <I ;4CDBE4@< < CD464@< 8B-
EFGC4; 

- EBCDB6B:89A<9 @9F484AAOI (ID4A9A<9 < CD98BEF46?9A<9 <AHBD@4-
J<< B EFDG>FGD9 < 8D. I4D4>F9D<EF<>4I <ECB?P;G9@OI 84AAOI). 

3. �O5BD @B89?< BC<E4A<S F9>GM9= B5EF4AB6><. 
4. "5B5M9A<9 (47D97<DB64A<9, >B@C?9>E<DB64A<9) 84AAOI (6 EBBF69F-

EF6<< E @B89?PR BC<E4A<S B5EF4AB6><). 
5. )D4A9A<9 B5B5M9AAOI 84AAOI. 
6. "FB5D4:9A<9 (6<;G4?<;4J<S E 6B;@B:ABEFPR 89F4?<;4J<<), 4A4?<; 

< BJ9A>4 F9>GM9= B5EF4AB6>< (B5B5M9AAOI 84AAOI), A4CD<@9D E CB@B-
MPR OLAP-ED98EF6 <?< ED98EF6 Data Mining. 

7. �O5BD @B89?9= CDB7AB;<DB64A<S. 
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8. #DB7AB;<DB64A<9 D4;6<F<S B5EF4AB6>< 59; GK9F4 6B;@GM4RM<I 
6B;89=EF6<= (E CB@BMPR Q>EFD4CB?SJ<BAAOI < 8D. @9FB8B6 @B89?<DB64-
A<S). 

9. "J9A>4 D9;G?PF4FB6 CDB7AB;<DB64A<S B5EF4AB6><, CB?GK9AAOI 59; 
GK9F4 6B;@GM4RM<I 6B;89=EF6<=. 

10. )D4A9A<9 D9;G?PF4FB6 CDB7AB;<DB64A<S, CB?GK9AAOI 59; GK9F4 
6B;@GM4RM<I 6B;89=EF6<=. 

11. �OD45BF>4, CD< A9B5IB8<@BEF<, 64D<4AFB6 6B;@GM4RM<I 6B;89=-
EF6<= (F. 9. EJ9A4D<96 GCD46?SRM<I 6B;89=EF6<= E GK9FB@ 6B;@B:AB= D9-
4?<;4J<< DS84 EB5OF<=) < BJ9A>4 <I CBE?98EF6<= (E CB@BMPR @9FB8B6 
E<FG4J<BAAB7B (<@<F4J<BAAB7B) @B89?<DB64A<S). 

12. #DB7AB;<DB64A<9 D4;6<F<S B5EF4AB6>< E GK9FB@ 6B;@GM4RM<I 
6B;89=EF6<= (E CB@BMPR @9FB8B6 E<FG4J<BAAB7B (<@<F4J<BAAB7B) @B89-
?<DB64A<S). 

13. "J9A>4 D9;G?PF4FB6 CDB7AB;<DB64A<S B5EF4AB6><, CB?GK9AAOI E 
GK9FB@ 6B;@GM4RM<I 6B;89=EF6<=, BJ9A>4 QHH9>F<6ABEF< (BCF<@4?PAB-
EF<) GCD46?SRM<I 6B;89=EF6<=, 6OS6?9A<9 G7DB; (BFD<J4F9?PAB 6?<SR-
M<I 6B;@B:AOI EB5OF<=) < BJ9A>4 D<E>B6 (69DBSFABEF9= D94?<;4J<< CDB-
7AB;B6 6 ;46<E<@BEF< BF 69DBSFABEF9= D94?<;4J<< 6B;@B:AOI EB5OF<=). 
#D< BJ9A>9 D9;G?PF4FB6 CDB7AB;<DB64A<S GK<FO64RFES B7D4A<K9A<S, 
A4?4749@O9 A4 E<EF9@G GCD46?9A<S. 

14. $4AA99 6OS6?9A<9, 4A4?<; < 6OD45BF>4 64D<4AFB6 89=EF6<= 6 CDB-
5?9@AOI E<FG4J<SI < E<FG4J<SI E 5?47BCD<SFAO@< 6B;@B:ABEFS@<, CDB-
7AB; D4;6<F<S G>4;4AAOI E<FG4J<=. 

15. )D4A9A<9 D9;G?PF4FB6 CDB7AB;<DB64A<S, CB?GK9AAOI E GK9FB@ 
6B;@GM4RM<I 6B;89=EF6<=, < 64D<4AFB6 GCD46?SRM<= 6B;89=EF6<=.  

16. "J9A>4 8BEFB69DABEF< D9;G?PF4FB6 CDB7AB;<DB64A<S 8?S D4;?<K-
AOI 64D<4AFB6 6B;@GM4RM<I 6B;89=EF6<=. 

17. �O5BD A4<?GKL97B 64D<4AF4 GCD46?SRM<I 6B;89=EF6<= E <ECB?P-
;B64A<9@ >D<F9D<96 BJ9A>< QHH9>F<6ABEF< GCD46?9A<S, 8BEFB69DABEF< 
CDB7AB;B6, D<E>B6 < 8D. >D<F9D<96.  

18. "5B5M9A<9 <AHBD@4J<<, 6OD45BF>4 D9>B@9A84J<= CB 6B;@B:-
AO@ 64D<4AF4@ D9L9A<= CD< ;484AAOI B7D4A<K9A<SI, CD98EF46?9A<9 <A-
HBD@4J<< < D9>B@9A84J<= (E <ECB?P;B64A<9@ ED98EF6 6<;G4?<;4J<<) DG-
>B6B8<F9?S@ 8?S CD<ASF<S GCD46?9AK9E>B7B D9L9A<S (9E?< A9B5IB8<@B9 
D9L9A<9 A9 @B:9F 5OFP CD<ASFB, 6E?98EF6<9 A9EBBF69FEF6<S >D<F9D<S@ 
BJ9A>< QHH9>F<6ABEF< GCD46?9A<S, FB 6B;@B:AB <F9D4J<BAAB9 CB6FBD9-
A<9 6OL9C9D9K<E?9AAOI QF4CB6). 

19. #?4A<DB64A<9, >BBD8<A4J<S < >BAFDB?P D94?<;4J<< CD<ASFOI D9-
L9A<=. 

20. "J9A>4 D9;G?PF4FB6 D94?<;4J<< CD<ASFOI D9L9A<= (9E?< D9;G?P-
F4FO A9 G8B6?9F6BD<F9?PAO, FB 6B;@B:AB <F9D4J<BAAB9 CB6FBD9A<9 CD98-
EF46?9AAB7B 6OL9 J<>?4 HGA>J<BA<DB64A<S). 
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� E6S;< E F9@, KFB CDBJ98GD4 CD<ASF<S GCD46?9AK9E>B7B D9L9A<S @B-
:9F <@9FP <F9D4J<BAAO= I4D4>F9D E CB6FBD9A<9@ BCD989?9AAOI 99 QF4-
CB6, CBDS8B> BEGM9EF6?9A<S %* E6B<I HGA>J<= F4>:9 @B:9F J<>?<K9E>< 
CB6FBDSFPES 8?S EBBF69FEF6GRM97B A45BD4 HGA>J<=. 

�@9RFES < 8BCB?A<F9?PAO9 HGA>J<< < ;484K< %* (A9CBED98EF69AAB 
A9 E6S;4AAO9 E QF4C4@< CD<ASF<S D9L9A<=). 

1. "59EC9K9A<9 6AGFD9AA9= <AHBD@4J<BAAB= 59;BC4EABEF<: 
• 46FBD<;4J<S < 4GF9AF<H<>4J<S CB?P;B64F9?9=; 
• L<HDB64A<9 <AHBD@4J<< (<ECB?P;B64A<9 PGP); 
• D45BF4 E Q?9>FDBAAB-J<HDB6B= CB8C<EPR; 
• 59;BC4EA4S C9D984K4 84AAOI CB E9FS@ (<ECB?P;B64A<9 SSL, 

firewall); 

2. �<;G4?<;4J<S (BFB5D4:9A<9) 84AAOI (E CB@BMPR ED98EF6 89?B6B= 
7D4H<><, @AB7B@9DAOI CD98EF46?9A<=, FD9I@9DAB= 7D4H<><, 69>FBDAOI 
>4DF < 8D.). 

3. �9F4?<;4J<S BFB5D4:9A<S B5EF4AB6>< CB ;4CDBEG CB?P;B64F9?9=. 
4. #B889D:>4 EB6@9EFAB= D45BFO 4A4?<F<>B6, Q>EC9DFB6 < DG>B6B8<-

F9?9= CB 6OD45BF>9 GCD46?9AK9E><I D9L9A<=. 
5. %CD46BKAB-<AHBD@4J<BAAB9 B59EC9K9A<9. "59EC9K9A<9 8BEFGC4 (6 

FB@ K<E?9 < @B5<?PAB7B) > 84AAO@ D4;?<KAOI <AHBD@4J<BAAOI E<EF9@ 
EFD4AO (D97<BA4), @<A<EF9DEF64 (698B@EF64). 

6. �8@<A<EFD<DB64A<9 D45BFO %*. 

 6.2.5. "A=0I5=85 A8BC0F8>==>3> F5=B@0 
�4:A9=L<@ 4FD<5GFB@ %* S6?S9FES Q>D4A >B??9>F<6AB7B 8BEFGC4, 

>G84 6O6B8<FES D4A99 ;47BFB6?9AA4S <AHBD@4J<S. 1>D4A CB;6B?S9F 4>>G-
@G?<DB64FP B5D4;AB9 @OL?9A<9 7DGCCO GK4EFA<>B6 B5EG:89A<S CDB-
5?9@O. #D< QFB@ 8B?:A4 5OFP CD98GE@BFD9A4 D9:<EE9DE>4S < BHBD@<-
F9?PE>4S D45BF4, ;4>?RK4RM4SES 6 6<;G4?PAB= CB87BFB6>9 @4F9D<4?B6 EB-
69M4A<S < GCD46?9A<< CD98EF46?9A<9@ QF<I @4F9D<4?B6 6 CDBJ9EE9 CDB69-
89A<S EB69M4A<S. 

�DG7<@ CD<AJ<C<4?PAO@ 4FD<5GFB@ %* S6?SRFES CB?P;B64F9?PE><9 
<AF9DH9=EO 3 GEFDB=EF64 6;4<@B89=EF6<S <AHBD@4J<BAAB-@B89?<DG- 
RM<I < F9IA<K9E><I ED98EF6 E<FG4J<BAAB= >B@A4FO E GK4EFA<>4@< B5-
EG:89A<S CDB5?9@O: >?46<4FGDO < 8<EC?9< 8?S >4:8B7B <; GK4EFA<>B6. 

�?S %* D4;D454FO64RFES < 698GFES EBBF69FEF6GRM<9 54;O 84AAOI, 
EB89D:4M<9 <AHBD@4J<R CB D4EE@4FD<649@O@ CDB5?9@4@. �4;O 84AAOI 
@B7GF A4CB?ASFPES CB D9;G?PF4F4@ @BA<FBD<A74 <?< HBD@<DB64FPES CD< 
CB87BFB6>9 BCD989?9AAB7B 6BCDBE4. %J9A4D<< < C?4AO CDB6989A<S EB69-
M4A<S F4>:9 EBID4ASRFES 6 54;4I 84AAOI. 

�4?99, 8B?:AB 5OFP CD98GE@BFD9AB BC9D4F<6AB9 F9?9>B@@GA<>4J<BA-
AB9 6;4<@B89=EF6<9 ?<J, A4IB8SM<IES 6 E<FG4J<BAAB= >B@A4F9, E 
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G84?9AAO@< GK4EFA<>4@<, A4CD<@9D, D45BF4RM<@< 6 H<?<4?4I >BDCBD4-
J<<. "5B5M9A<9 CD<EO?49@OI 6A9LA<@< GK4EFA<>4@< 84AAOI 8B?:AB 
BEGM9EF6?SFPES F4>:9 CB BCD989?9AAB= @9FB8<>9 (A4CD<@9D, @9FB8<>9 >B-
7A<F<6AB7B @B89?<DB64A<S <?< @9FB8<>9 4A4?<;4 <9D4DI<=). 

!4<5B?99 E?B:AO= 4FD<5GF E<FG4J<BAAB= >B@A4FO 3 QFB CDB7D4@@-
AB9 < @9FB8<K9E>B9 B59EC9K9A<9. �?S CD98EF46?9A<S QFB= E?B:ABEF< 
@B:AB A4;64FP 54;B6GR J9AG CDB7D4@@AB-F9IA<K9E><I ED98EF6 8B5OK< < 
@AB7B@9DAB= 6<;G4?<;4J<< 84AAOI, CD98?4749@OI ;4DG59:AO@< >B@C4-
A<S@< 3 QFB @<??<BAO 8B??. � DBEE<=E><I GE?B6<SI ;4>GC>4 F4><I 8BDB-
7<I ED98EF6 6DS8 ?< J9?9EBB5D4;A4 3 >BDCBD4J<S @B:9F CB?GK<FP QHH9>F 
BF <ECB?P;B64A<S ;A4K<F9?PAB @9A99 8BDB7BEFBSM9= E<FG4J<BAAB= >B@-
A4FO. 

6.2.6.  �07>2K5 E0@0:B5@8AB8:8 %* 

%8BC0F8>==K9 F5=B@ <@99F CSFP 54;B6OI I4D4>F9D<EF<>, BF?<K4R-
M<I 97B BF 8DG7<I E<EF9@ CB889D:>< CD<ASF<S D9L9A<= 8?S @9A98:9DB6 
5B?99 A<;>B7B D4A74 < F9@ 5B?99 BF E<EF9@ E5BD4 < D97<EFD4J<< >BDCBD4-
F<6AB= <AHBD@4J<<, >BFBDO9 CD<ASFB A4;O64FP E<EF9@4@< GCD46?9A<S 
CD98CD<SF<9@: 

1. %* CD98BEF46?S9F DG>B6B8<F9?R B5B5M9AAGR <AHBD@4J<R. 'K9F-
AO9 84AAO9 E4@< CB E959 A<K97B A9 7B6BDSF C9D6B@G ?<JG >B@C4A<<. �<-
D9>FBD CD98CD<SF<S <?< 6?489?9J BCFB6B-DB;A<KAB= E9F<, >4> CD46<?B, 
>BAFDB?<DG9F CB8K<A9AAB9 9@G IB;S=EF6B CB 5210 >?RK96O@ C4D4@9FD4@, 
F4><@, A4CD<@9D, >4> D4;@9D E>?48E>B7B ;4C4E4 <?< FBD7B64S A4J9A>4. 1F< 
C4D4@9FDO A9B5IB8<@B CB?GK<FP <; FB7B B5<?<S 7B?OI J<HD, >BFBDO9 CB-
EF46?S9F E<EF9@4 >BDCBD4F<6AB7B GCD46?9A<S. �A4?<; F4><I 47D97D<DB64A-
AOI 84AAOI CB;6B?S9F DG>B6B8<F9?R 6OS6<FP 64:AO9 CB>4;4F9?< D4;6<-
F<S >B@C4A<< 3 6O89?<FP ?GKL<9 7DGCCO FB64DB6, ?GKL97B CBEF46M<>4, 
BCD989?<FP, A4E>B?P>B ;4FB64D9A E>?48 < F.8.  

2. %* CB;6B?S9F A9 FB?P>B CDB4A4?<;<DB64FP EF4F<K9E>GR >4DF<AG 
>B@C4A<<, AB 6OS6<FP F9A89AJ<< 99 D4;6<F<S, <A4K9 7B6BDS, 849F DG>B6B-
8<F9?R ED98EF64 CDB7AB;<DB64A<S. %GM9EF6G9F CBDS8>4 200 D4;?<KAOI 4?-
7BD<F@B6 CDB7AB;4, < CD< EB;84A<< %* A9B5IB8<@B D4;D454FO64FP 8BCB?-
A<F9?PAO9 @9I4A<;@O, >BFBDO9 CB8E>4:GF, E@B:9F ?< 84AAO= 4?7BD<F@ 
D45BF4FP 6 >BA>D9FAB= E<FG4J<<. 

3. �?46A4S «<;R@<A>4» E<FG4J<BAAB7B J9AFD4, >BFBD4S < BCD989?<?4 
97B A4;64A<9 3 QFB E<FG4J<BAAB9 (8<A4@<K9E>B9) @B89?<DB64A<9 <?< 6B;-
@B:ABEFP CB?GK<FP BF69F A4 6BCDBE «KFB 5G89F, 9E?<». #DB7AB;<DB64A<9 
CB;6B?S9F CB?GK<FP EJ9A4D<= D4;6<F<S A4 BEAB69 4A4?<;4 F9>GM9= E<FG4-
J<< (@O ;A49@, >4> E9=K4E D4EF9F CD<5O?P < @B:9@ CBCOF4FPES G;A4FP, >4> 
BA4 5G89F D4EF< K9D9; CB?7B84, 9E?< A<K97B A9 <;@9A<FES).  B89?<DB64A<9 
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CB;6B?S9F 6ABE<FP 6B;@GM9A<9 < BCD989?SFP 6B;@B:AO9 CBE?98EF6<S: 
«KFB 5G89F, 9E?< S E89?4R F4>» <?< «KFB 5G89F, 9E?< CDB<;B=89F F4>B9-FB 
EB5OF<9...».  B89?<DB64A<9 B;A4K49F A4?<K<9 6 5G>64?PAB@ E@OE?9 «DO-
K4:>B6» 3 A4 Q>D4A9 >B@CPRF9D4 <?< ;4?4 E<FG4J<BAAB7B J9AFD4, E CB@B-
MPR >BFBDOI DG>B6B8<F9?P @B:9F @9ASFP F9 <?< <AO9 C4D4@9FDO < CB?G-
K4FP 6B;@B:AGR @B89?P EBEFBSA<S >B@C4A<<.  

4. %* CB@B749F DG>B6B8<F9?R 6O5D4FP BCF<@4?PAB9 D9L9A<9, 84ёF D9-
>B@9A84J<< CB 6O5BDG B8AB7B <; @AB7<I 64D<4AFB6. �?7BD<F@O CB<E>4 
A4<?GKL97B D9L9A<S 3 QFB FS:9?O9 6OK<E?<F9?PAO9 ;484K<, CBQFB@G 
B5OKAB CDB5?9@4 ?B>4?<;G9FES < <M9FES A4<?GKL99 D9L9A<9 8?S BCD989-
?9AAB7B A45BD4 GE?B6<=. �?S QFB7B <ECB?P;GRFES EC9J<4?PAO9 @9FB8O <; 
AB6OI B5?4EF9= A4G><: artifical life < 79A9F<K9E><9 4?7BD<F@O. �89EP A48B 
BF@9F<FP B8<A 64:AO= CE<IB?B7<K9E><= @B@9AF 3 DG>B6B8<F9?P CD<6O> 
CB?474FPES FB?P>B A4 E6BR <AFG<J<R < G69D9A 6 CD46<?PABEF< 6O5BD4. "A 
@B:9F 6BB5M9 BF>4;4FPES BF E<EF9@O, 9E?< BA4, A9 84= 5B7, G>4:9F 6OIB8 
EB6E9@ 6 8DG7B= EFBDBA9. #BQFB@G 4?7BD<F@O BCF<@<;4J<< 8B?:AO 5OFP 
A9 FB?P>B G@AO@< < 5OEFDO@<, AB < <@9FP ECBEB5ABEFP <AB784 CB8EFD4<-
64FPES CB8 FB, >4>B7B DB84 D9L9A<S BF A<I :89F DG>B6B8<F9?P. 

5. %* 849F 6B;@B:ABEFP CDB6B8<FP BJ9A>G D<E>B6, BJ9A<64S L4AEO 
D94?<;4J<< CDB7AB;4. 1F< D4EK9FO BEAB6O64RFES A4 EC9J<4?PAB@ D4;89?9 
@4F9@4F<>< 3 4>FG4DAB= @4F9@4F<>9. 

 %* @B7GF D45BF4FP 6 86GI D9:<@4I: C?4AB6B7B B5EG:89A<S CDB5?9@O 
< KD9;6OK4=AB@.  

$568< ?;0=>2>3> >1AC645=8O ?@>1;5<K CD98A4;A4K9A 8?S QHH9>-
F<6AB= <AHBD@4J<BAAB= CB889D:>< EBB5M9A<= < 8B>?48B6 CB ;4D4A99 
CB87BFB6?9AAB@G EJ9A4D<R. "F?<K<F9?PAB= K9DFB= D45BFO %#$ ;89EP S6-
?S9FES 6B;@B:ABEFP D94?<;4J<< <7DB6B= B5EF4AB6><, @B89?<DB64A<S, 6O-
EB>B>4K9EF69AAB7B BHBD@?9A<S @4F9D<4?B6, F9?9>B@@GA<>4J<BAAB7B < 
<AHBD@4J<BAAB-ECD46BKAB7B B59EC9K9A<S, CB;6B?SRM<I 6 CDBJ9EE9 <;?B-
:9A<S B5D4M4FPES ;4 <AHBD@4J<9= 6 G84?9AAO9 < ?B>4?PAO9 54;O 84AAOI. 

#D< CB87BFB6>9 B5EG:89A<S ;A4K<F9?PAGR E?B:ABEFP CD98EF46?S9F 
CD9864D<F9?PA4S CB87BFB6>4 EJ9A4D<96 89@BAEFD4J<< (CD9864D<F9?PA4S 
D9:<EE9DE>4S D45BF4), CBE>B?P>G 6E9784 E?B:AB ECDB7AB;<DB64FP, >4> <;-
@9A<FES IB8 B5EG:89A<S CDB5?9@O. 

!081>;55 E0@0:B5@=K< 8 A?5F8D8G=K< 4;O %#$ O2;O5BAO G@57-
2KG09=K9 @568< @01>BK. �?S DBEE<=E>B= @9AF4?PABEF< 6BB5M9, I4D4>-
F9D<;G9@B= F9@, KFB CD<ASF<9 D9L9A<= ;4K4EFGR BEGM9EF6?S9FES 6 «46-
D4?PAB=» E<FG4J<<, 4>FG4?PABEFP QFB7B D9:<@4 BEB59AAB 6OD4:9A4. 

#D9864D<F9?PA4S CB87BFB6>4 @4F9D<4?4 < <AHBD@4J<< 8?S CD<ASF<S 
D9L9A<= 6 KD9;6OK4=AB@ D9:<@9 E6989A4 > @<A<@G@G, 4 EBEF46 <AHBD@4-
J<< A9B5IB8<@B= 8?S B5EG:89A<S A9CD986<89AAB 6B;A<>L9= CDB5?9@O 
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BCD989?S9FES 6 CDBJ9EE9 B5EG:89A<S. #D< KD9;6OK4=AB@ D9:<@9 <ECB?P-
;B64A<S %#$ CDBJ9EE CD<ASF<S >BDCBD4F<6AOI D9L9A<= ABE<F >G@G?SF<6-
AO= I4D4>F9D: B8AB@B@9AFAB9 (B8AB6D9@9AAB9, E>BAJ9AFD<DB64AAB9) 
CD98EF46?9A<9 DG>B6B8<F9?S@ A47?S8AB= <AHBD@4J<<, CB;6B?S9F <@ CD<-
ASFP D9L9A<9 A4 >4K9EF69AAB 5B?99 6OEB>B@ GDB6A9 CB ED46A9A<R E FD4-
8<J<BAAO@< ECBEB54@< CD<ASF<S D9L9A<=. 

%FB<F ;4@9F<FP, KFB Q?9@9AFO KD9;6OK4=AB7B D9:<@4 D45BFO %#$ @B-
7GF 6B;A<>AGFP < CD< D94?<;4J<< D9:<@4 C?4AB6B7B B5EG:89A<S CDB-
5?9@O. 1FB 6O;64AB 9EF9EF69AAO@ I4D4>F9DB@ >B7A<F<6AB-CE<IB?B- 
7<K9E>B= BD74A<;4J<< G@EF69AAB= 4>F<6ABEF< ?<J, CD<A<@4RM<I D9L9-
A<S. 

 � CDBJ9EE9 CD<ASF<S D9L9A<= 7DGCCB= ?<J EGM9EF69AAB 6?<SA<9 89-
6<4J<BAAOI H4>FBDB6, BF>?BASRM<I ?<A<R B5EG:89A<S BF ;4D4A99 CB8-
7BFB6?9AAB7B B5M97B C?4A4. �B;A<>4RF AB6O9 4?PF9DA4F<6O, ;4 6D9@S B5-
EG:89A<S @9AS9FES <AHBD@4J<S, GFBKASRFES BJ9ABKAO9 >D<F9D<< 64:AB-
EF< FB= <?< <AB= E<FG4J<<, 66B8SFES AB6O9 F9D@<AO < BCD989?9A<S, CBS6-
?SRFES AB6O9 FDG8ABEF< BC<E4A<S B5EF4AB6>< < 8D. 

#D< KD9;6OK4=AB@ D9:<@9 D45BFO %#$ HBD@<DB64A<9 EJ9A4D<S CD<-
ASF<S D9L9A<= CD4>F<K9E>< EB6@9M49FES E CDBJ9EEB@ CD<ASF<S D9L9A<S. 
#D9864D<F9?PAB CBEFDB9AA4S @B89?P BJ9A>< E<FG4J<<, >4> CD46<?B, BFEGF-
EF6G9F. �@9EF9 E F9@ @B89?P A9B5IB8<@4, < 99 A48B CBEFDB<FP BC9D4F<6AB 
A4 BEAB64A<< <@9RM9=ES «CB8 DG>B=» <AHBD@4J<<. �;-;4 GA<>4?PABEF< 
E<FG4J<< B7D4A<K9A4 6B;@B:ABEFP <ECB?P;B64A<S <EFBD<K9E><I CD<@9-
DB6. #DBF<6BD9K<64 ?B7<>4 CDB<EIB8SM<I EB5OF<=, A9F 6D9@9A< < 6B;-
@B:ABEF< EFDB<FP ?B7<K9E>GR <?< D97D9EE<BAAGR @B89?P. "8A4>B A9>4S 
>?4EE<H<>4J<S (>4F97BD<;4J<S) <@9RM9=ES < 6OE>4;4AAB= 6 CDBJ9EE9 D4E-
EG:89A<= Q>EC9DF4@< «A9?B7<KAB=» <AHBD@4J<< 8B?:A4 5OFP CDB6989A4, 
E<FG4J<S 8B?:A4 5OFP >4>-FB 5OEFDB EFDG>FGD<DB64A4 < CD98EF46?9A4. 
  6.2.7. �;0AA8D8:0F8O %* 

#D< >?4EE<H<>4J<< CD<6B8SFES CD<@9DO J9AFDB6, @AB7<9 <; >BFBDOI 
CB8IB8SF FB?P>B CB8 BCD989?9A<9 6A9LA<I %*, F.9. A9 <@9RM<I 6 E6B9@ 
EBEF469 %% . $4;89?9A<9 E<EF9@ A4 >?4EEO BEGM9EF6?S9FES A4 BEAB64A<< 
A9>BFBDOI I4D4>F9D<EF<> <?< >D<F9D<96. !9>BFBDO9 >?4EE<H<>4J<< 
6;SFO <; J<F<DG9@OI <EFBKA<>B6 < K4EF<KAB 8BCB?A9AO. %<FG4J<BAAO9 
J9AFDO @B:AB >?4EE<H<J<DB64FP: 

1. #B EBEF46G %% : 
4 !& =01;N45=8O (>B>1@065=8O); 
4 0=0;8B8G5A:85 !&; 
— ?>;=>DC=:F8>=0;L=K5 !&. %B6@9M4RF HGA>J<< BFB5D4:9A<S, @B-

89?<DB64A<S < 4A4?<;4 E<FG4J<=. 
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2. #B @4ELF45G:  
4 !B@0B538G5A:85 !&; 

4 �?5@0B82=K5 !&; 
4 �5@A>=0;L=K5 !&. 
%FD4F97<K9E><= E<FG4J<BAAO= J9AFD D9L49F E?B:AO9, @4ELF45AO9, 

BF69FEF69AAO9 ;484K<, A4CD46?9AAO9 A4 EFDG>FGDAGR < HGA>J<BA4?PAGR 
C9D9EFDB=>G. %FD4F97<K9E><9 E<FG4J<BAAO9 J9AFDO A4EFDB9AO A4 B5N-
9>FO >?4EE4: BFD4E?P, D97<BA, >DGCAB9 CD98CD<SF<9 (IB?8<A7), 698B@EF6B, 
E?B:AO= D4ECD989?9AAO= 6 CDBEFD4AEF69 CDBJ9EE. "8A<@ <; CD<@9DB6 
F4><I %* S6?S9FES J9AFD EFD4F97<K9E>B7B @B89?<DB64A<S IBS_CSM. 

"C9D4F<6AO= E<FG4J<BAAO= J9AFD D9L49F ;484K< 46FB@4F<K9E>B= 
E69DF>< BC9D4F<6AB= <AHBD@4J<< 6 E<FG4J<BAAGR @B89?P, 84RMGR C9D-
6B@G ?<JG 6B;@B:ABEFP BC9D<DB64FP <@B8G?S@<= E6B97B 5<;A9E4 6 D94?P-
AB@ @4ELF459 6D9@9A<. "C9D4F<6AO9 E<FG4J<BAAO9 J9AFDO A4EFDB9AO 
A4 B5N9>FO >?4EE4: CD98CD<SF<9 (>B@C4A<S), ;484K4, CDBJ9EE, >4@C4A<S, 
CDB9>F, >DGCA4S 4>J<S, B8ABDB8A4S HGA>J<S ;A4K<F9?PAOI @4ELF45B6 
(A4CD<@9D, B59EC9K9A<9 D45BFBECBEB5ABEF< D9FD4AE?SJ<BAAB7B B5BDG8B-
64A<S @47<EFD4?< E6S;<).  

#9DEBA4?PAO= E<FG4J<BAAO= J9AFD D9L49F ;484KG Q>ECD9EE-BJ9A>< 
E<FG4J<<, BC9D4F<6AB7B 8BEFGC4 > GCD46?S9@B@G B5N9>FG < CB889D:<64-
RM<= 6B;@B:ABEFP C9D6B7B DG>B6B8<F9?S 6E9784 <5OFP 6 >GDE9= A9;46<-
E<@B BF 6D9@9A<, @9EF4 (< 84:9 6 <;69EFAB@ E@OE?9 EBEFBSA<S) GCD46?S-
RM97B EG5N9>F4. #9DEBA4?PAO9 E<FG4J<BAAO9 J9AFDO 6 BCD989?9AAB@ 
E@OE?9 <A8<HH9D9AFAO CB BFABL9A<R > @4ELF454@ GCD46?S9@B7B B5N-
9>F4, <I ;484K<, HGA>J<< < EBEF46 BCD989?SRFES E>BD99 EG5N9>FB@, D9L4-
RM<@, >4>4S <AHBD@4J<S 9@G CBA48B5<FES. 

3. #B D4;@9M9A<R: 

— AB0F8>=0@=K5 !&. #D<6S;4AO > >BA>D9FAO@ CB@9M9A<S@, 789 
CDB<EIB8<F 4A4?<; E<FG4J<=. #B846?SRM99 5B?PL<AEF6B %* S6?SRFES 
EF4J<BA4DAO@<; 

— <>18;L=K5 !&. $4;6BD4K<64RFES A4 @9EF9 EB5OF<=, 6 >BA>D9FAB@ 
D97<BA9. #D< ?B>4?PAB@ B5EG:89A<< @B:AB <ECB?P;B64FP D4;?<KAO9 
6<8O E6S;< E <AF9??9>FG4?PAO@< J9AFD4@< < @9EFAO@< D97<BA4?PAO@< 
EFDG>FGD4@<. #D<@9DB@ S6?S9FES  B5<?PAO= CGA>F GCD46?9A<S 8?S  +% 
$BEE<<; 

4 28@BC0;L=K5 !&. � 5G8GM9@, CD< G?GKL9A<< >4A4?B6 E6S;<, @B-
5<?PABEFP %* @B:9F 5OFP 8BEF<7AGF4 A4 CDB7D4@@AB@ GDB6A9. #D< QFB@ 
6B;@B:AB G69?<K9A<9 @B5<?PABEF< A9 FB?P>B F9IA<K9E><I ED98EF6, AB < 
BC9D4F<6AB7B EBEF464. "8A<@ <; CDBFBF<CB6 F4>B7B %* @B:9F 6OEFGC4FP 
6<DFG4?PA4S E<FG4J<BAA4S >B@A4F4 8?S CD<ASF<S D9L9A<= 6 A9BCD989-
?9AAOI < A9EF4A84DFAOI E<FG4J<SI. 
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4. #B EF9C9A< 89F9D@<A<DB64AABEF< D9L49@OI ;484K:  
— A;01> 45B5@<8=8@>20==K5. �9F9D@<A<DB64AABEFP BCD989?S9FES 

EF9C9APR I4BF<KABEF< E<FG4J<<, ;4>BAK9AABEFPR CBEF4AB6>< ;484K<, <A-
HBD@4J<BAAB= BF>DOFBEFPR CDB5?9@O, EF9D9BF<CABEFPR B5GK4RM<I 
CD<@9DB6 < CDBK<@< H4>FBD4@<. � ;484K4@ QFB7B >?4EE4 @B:AB BFA9EF< 
EFD4F97<K9E><= < @BF<64J<BAAO= >BAFDB??<A7; 

— 45B5@<8=8@>20==K5. � 84AAB@G >?4EEG @B:AB BFA9EF< ;484K< 6E9-
B5N9@?RM97B GCD46?9AK9E>B7B GK9F4 6 E<EF9@4I >BDCBD4F<6AB7B <?< 7BE-
G84DEF69AAB7B BC9D4J<BAAB7B >BAFDB??<A74.; 

— A8;L=> 45B5@<8=8@>20==K5. � 84AAB@G >?4EEG @B:AB BFA9EF< A9-
>BFBDO9 ;484K< GCD46?9A<S 86<:9A<9@ D4>9FB= <?< D97G?<DB64A<S D4E-
CD989?9A<S Q?9>FDBQA9D7<<. 

5. #B J9?96B= A4CD46?9AABEF<: 
— !& :>=B@>;O. "EAB6AB= ;484K9= S6?S9FES A45?R89A<9 ;4 EBEFBS-

A<9@ E?B:AB7B B5N9>F4 <?< E<EF9@O. #D<@9DB@ @B:9F E?G:<FP E<FG4J<-
BAA4S CB?<Q>D4AA4S E<EF9@4 <AHBD@4J<BAAB= CB889D:>< CD<ASF<S D9-
L9A<= 8?S GCD46?9A<S EBEFBSA<9@ E?B:AOI, Q>B?B7<K9E>< BC4EAOI B5N-
9>FB6 < F9IAB?B7<=; 

— !& C?@02;5=8O. "EAB6AB= J9?PR %* S6?S9FES CBEFBSAAB9 < 4>F<6-
AB9 GCD46?9A<9 B5N9>FB@ (7DGCCB= B5N9>FB6). #D<@9DB@ @B7GF E?G:<FP 
�%* CDB<;6B8EF69AAOI CD98CD<SF<=; 

— К@878A=K5 !&. �>F<6A4S D45BF4 %* BEGM9EF6?S9FES FB?P>B CD< 
6B;A<>AB69A<< Q>EFD9AAOI (>D<;<EAOI) E<FG4J<=. #D<@9DB@ S6?S9FES 
>D<;<EAO= J9AFD >BAJ9DA4 "$BE1A9D7B�FB@", E<FG4J<BAAB->D<;<EAO= 
J9AFD  <A4FB@4;  

— !& >1CG5=8O. *9?PR D45BFO S6?S9FES B5GK9A<9 BC9D4F<6AB7B < B5-
E?G:<64RM97B C9DEBA4?4, CB87BFB6>4 EC9J<4?<EFB6 6 B5?4EF< %*. � 
A4EFBSM99 6D9@S EB;84A<9 F4><I %* FB?P>B C?4A<DG9FES; 

4 �=>3>F5;52>9 !&. %BK9F49F 6 E959 6B;@B:ABEF< D4;?<KAOI %*. � 
QFB@ E?GK49 @B:AB 7B6BD<FP B D9:<@4I D45BFO %*. #D<@9D4@< S6?SRFES 
%*  <A<EF9DEF64 CD<DB8AOI D9EGDEB6 $(, IBS *9AFD CB889D:>< CD<AS-
F<S D9L9A<=. 

6. #B ECBEB5G BFB5D4:9A<S E<FG4J<BAAB= <AHBD@4J<<: 
4 К>;;5:B82=K9. �ECB?P;B64A<9 6 %* FB?P>B Q>D4A4 >B??9>F<6AB7B 

CB?P;B64A<S. #D<@9DB@ S6?SRFES %*, >BFBDO9 <ECB?P;GRFES 8?S >BA-
FDB?S EBEFBSA<S @AB:9EF64 D4;?<KAOI GEFDB=EF6, B5N98<A9AAOI 6 B8AG 
E9FP (A4CD<@9D, E<FG4J<BAAO9 J9AFDO >B@C4A<= EBFB6B= E6S;<). "EAB6-
AB= ;484K9= HGA>J<BA<DB64A<S S6?S9FES >BAFDB?P 6E9I EBEF46?SRM<I 
Q?9@9AFB6 A4 6OEL9@ GDB6A9 < CD<ASF<9 D9L9A<= 6 E?GK49 6B;A<>AB69-
A<S Q>EFD9AAOI E<FG4J<=; 
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4 �=48284C0;L=K9. �ECB?P;B64A<9 6 %* FB?P>B <A8<6<8G4?PAOI 
Q>D4AB6. #D<@9DB@ S6?SRFES @B5<?PAO9 %* 6 5B96OI >B@C?9>E4I #�" 
< #$", 8<EC9FK9DE><9 %* < D4ECD989?9AAO9 %%"�; 

4 К>;;5:B82=>-8=48284C0;L=K9. �ECB?P;B64A<9 6 %* Q>D4AB6 D4;-
?<KAB7B F<C4. � QFB@G >?4EEG BFABE<FES %* GCD46?9A<S >BE@<K9E><@< 
CB?9F4@<. 

7. #B GA<69DE4?PABEF<: 
4 !?5F80;L=K5 !&. #B846?SRM99 5B?PL<AEF6B %* A9 @B7GF 5OFP 

<ECB?P;B64AO 6 8DG7<I CD98@9FAOI B5?4EFSI 8?S D9L9A<S AB6OI ;484K; 
4 �0AB@08205<K5 !&. #DB7D4@@AO9 < F9IA<K9E><9 D9L9A<S %*, 

CD98A4;A4K9AAO9 8?S L<DB>B7B <ECB?P;B64A<S. #D<@9DB@ S6?SRFES CDB-
7D4@@AO9 CDB8G>FO "&D<G@H-�A4?<F<>4" H<D@O #4DGE < E<FG4J<BAA4S 
>B@A4F4 "�4?4>F<>4". � 5G8GM9@ > QFB@G >?4EEG 5G8GF BFABE<FPES 6<DFG-
4?PAO9 %*. 

#B@<@B CD98?B:9AAOI >?4EE<H<>4J<BAAOI CD<;A4>B6 @B:AB 6O89-
?<FP E?98GRM<9: ?> AB5?5=8 02B><0B870F88 >F5=:8 A8BC0F88, ?> :>;8-
G5AB2C ?><5I5=89, ?> :>;8G5AB2C ?5@A>=0;0, ?> =5>1E>48<><C 2@5<5=8 
?@8=OB8O @5H5=8O, ?> A>AB02C B5E=8G5A:8E A@54AB2, ?> 8A?>;L7C5<K< 
B5E=>;>38O<, ?> C@>2=N 70I8BK, ?> ?@54<5B=>9 >1;0AB8.  

%<FG4J<BAAO9 E<EF9@O 4>F<6AB D4;6<64RFES, EB;849FES 5B?PLB9 >B-
?<K9EF6B %*, 6A98DSRFES AB6O9 <AHBD@4J<BAAO9 F9IAB?B7<<. 

 
���"$�&"$!�/ $��"&� № 7 

"$�,�!��  �&$�+!/) ��$  �&"�"  

#"%���"��&��0!"�" #$������!�/ *�!/ ��$/" 

1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D45BFO CD< K<E?9AAB@ D9L9A<< @4FD<KAOI <7D. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1. '�%��!!Ы�  �&"� $�(�!�Я  А&$�'!ЫХ ��$  �&"�"  

?>A;54>20B5;L=>3> ?@81;865=8O F5=K 83@K 

$9L9A<9 @4FD<KAOI <7D CD< D4;@9D4I @4FD<J nôm 5B?PL<I <?< D46AOI 
3ô3 < BFEGFEF6<< E98?B6OI FBK9> 6 K<EFOI EFD4F97<SI <?< 6B;@B:ABEF< G@9AP-
L<FP D4;@9DO @4FD<JO E CB@BMPR G84?9A<S 8B@<A<DG9@OI EFD4F97<= 6 B5-
M9@ E?GK49 6B;@B:AB FB?P>B E CB@BMPR K<E?9AAOI @9FB8B6. $4EE@BFD<@ 
B8<A <; F4><I @9FB8B6 − @9FB8 CBE?98B64F9?PAB7B CD<5?<:9A<S J9AO <7DO. � 
QFB@ @9FB89 CBE?98B64F9?PAB D4;O7DO649FES @AB:9EF6B C4DF<=. � >4:8B= C4D-
F<< B54 <7DB>4 6O5<D4RF F9 EFD4F97<<, >BFBDO9 84RF <@ A4<5B?PL<= 
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EG@@4DAO= 6O<7DOL 6B 6E9I C4DF<SI, 6>?RK4S F9>GMGR. #BE?9 >4:8B= C4D-
F<< 6OK<E?S9FES ED98A99 ;A4K9A<9 6O<7DOL4 v1 6 B8AB= C4DF<< C9D6B7B <7-
DB>4, ED98A99 ;A4K9A<9 CDB<7DOL4 v2 6 B8AB= C4DF<< 6FBDB7B <7DB>4 < CB?G-
EG@@4 v1 < v2, >BFBD4S CD<A<@49FES ;4 CD<5?<:9AAB9  ;A4K9A<9 J9AO <7DO v: 

 

); ..., , ,max(
1 11

2
1
11 nSSS

N
v =                                              (1) 

); ..., , ,(min
1 22

2
2
12 mSSS

N
v =                                             (2) 

,
2

21 vv
v

+
=                                                           (3) 

 

789 N − AB@9D D4;O7DO649@B= C4DF<<; 
11

2
1
1  ..., , , nSSS  − 6O<7DOL< C9D6B7B 

<7DB>4 6 N  C4DF<SI EBBF69FEF69AAB CD< CD<@9A9A<< E6B<I C9D6B=, 6FBDB=, &, 

n-= K<EFB= EFD4F97<<; n − K<E?B K<EFOI EFD4F97<= C9D6B7B <7DB>4; 
22

2
2
1  ..., , , mSSS  

− CDB<7DOL< 6FBDB7B <7DB>4 6 N C4DF<SI EBBF69FEF69AAB CD< CD<@9A9A<< 
E6B<I C9D6B=, 6FBDB=, &, m-= K<EFB= EFD4F97<<; m − K<E?B K<EFOI EFD4F97<= 
6FBDB7B <7DB>4.  

�?S BCD989?9A<S BCF<@4?PAOI E@9L4AAOI EFD4F97<= B5B<I <7DB>B6 
CB8EK<FO64RFES K4EFBFO CD<@9A9A<S >4:8B= K<EFB= EFD4F97<<. 1F< K4EFBFO 
CD<A<@4RF ;4 CD<5?<:9AAO9 ;A4K9A<S 69DBSFABEF9= CD<@9A9A<S EBBF69FEF6G-
RM<I K<EFOI EFD4F97<= 6 BCF<@4?PAOI E@9L4AAOI EFD4F97<SI B5B<I <7DB>B6. 
�B>4;4AB, KFB CD< A9B7D4A<K9AAB@ G69?<K9A<< K<E?4 C4DF<= ED98A<= 6O<7-
DOL C9D6B7B <7DB>4 < ED98A<= CDB<7DOL 6FBDB7B <7DB>4 A9B7D4A<K9AAB EFD9-
@SFES > J9A9 <7DO. �E?< D9L9A<9 @4FD<KAB= <7DO 98<AEF69AAB, FB CD<5?<:9A-
AO9 ;A4K9A<S E@9L4AAOI EFD4F97<= B5B<I <7DB>B6 A9B7D4A<K9AAB CD<5?<:4-
RFES > <I BCF<@4?PAO@ E@9L4AAO@ EFD4F97<S@. 

"5N9@ 6OK<E?9A<= 6 QFB@ @9FB89 CDBCBDJ<BA4?9A EG@@9 K<E?4 EFDB> < 
EFB?5JB6 <EIB8AB= @4FD<JO <7DO.  

2.2. #$� �$ '�%��!!"�" $�(�!�Я  А&$�'!"� ��$Ы  

$4EE@BFD<@ CD<@9D D9L9A<S <7DO. #GEFP <7D4 ;484A4 E?98GRM9= @4FD<-
J9= 

 

. 

603010

304025

201550

=A  

 

#D<@9A9A<9 ?R5B7B K<E?9AAB7B @9FB84 8?S D9L9A<S @4FD<KAB= <7DO 
A9B5IB8<@B A4K<A4FP E BCD989?9A<S A<:A9= K<EFB= J9AO <7DO ñ < 69DIA9= 
K<EFB= J9AO <7DO ò. 1FB CB;6B?<F <;59:4FP CD<@9A9A<S K<E?9AAOI @9FB8B6 
D9L9A<S @4FD<KAOI <7D 6 F9I E?GK4SI, >B784 D9L9A<9 @B:9F 5OFP A4=89AB 6 
K<EFOI EFD4F97<SI. � A4L9@ E?GK49 <@99@: 
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;25)10 ,25 ,15max(minmax³ === ij
ji
a  

.40)60 ,40 ,50min(maxminβ === ij
ij
a  

 

�F4>, β³   < D9L9A<9 @4FD<KAB= <7DO A9B5IB8<@B <E>4FP K<E?9AAO@ 
@9FB8B@. #D98CB?B:<@, KFB 6 C9D6B= C4DF<< 6FBDB= <7DB> 6O5D4? E6BR 
C9D6GR EFD4F97<R, FB784, 9E?< C9D6O= <7DB> 6O59D9F E6BR C9D6GR EFD4F97<R, 
FB BA 6O<7D49F 50, 9E?< 6FBDGR − 25, 9E?< FD9FPR − 10. %6989@ CB?GK9AAO9 
D9;G?PF4FO 6 F45?. 1. �; 4A4?<;4 >B?BA>< ò%G@@4DAO= 6O<7DOL C9D6B7B <7-
DB>4 CB EFD4F97<S@ò E?98G9F, KFB C9D64S EFD4F97<S C9D6B7B <7DB>4 CD<ABE<F 
9@G A4<5B?PL<= 6O<7DOL. #BQFB@G C9D6O= <7DB> < 8B?:9A 6O5D4FP E6BR 
C9D6GR K<EFGR EFD4F97<R (E@. >B?BA>G ò%FD4F97<S C9D6B7B <7DB>4ò). � QFB@ 
E?GK49, 9E?< 6FBDB= <7DB> 6O5<D49F E6BR C9D6GR EFD4F97<R, FB BA CDB<7DO-
649F 50, 9E?< 6FBDGR − 15, 9E?< FD9FPR − 20. !4<5B?PL<= 6O<7DOL, >BFBDO= 
@B:9F CB?GK<FP C9D6O= <7DB> 6 C9D6B= C4DF<<, D469A 50, CBE>B?P>G 

 

50.10) 25, ,50max(1/)) , ,(max( 1
3

1
2

1
11 === SSSv  

 

�A4?B7<KAB, CB?GK49FES A4<@9APL<= 6B;@B:AO= CDB<7DOL 6FBDB7B <7-

DB>4 5.120) 15, ,50min(1/)) , ,(min( 2
3

2
2

2
12 === SSSv  

 

 

&45?<J4 1 

!B@9D 
C4DF<< 

N 

%FD4F97<S 
6FBDB7B 
<7DB>4 

%G@@4DAO=  6O<7DOL 
C9D6B7B <7DB>4 CB EFD4-

F97<S@ 
%FD4F97<S 
C9D6B7B <7-
DB>4 

%G@@4DAO=  CDB<7DOL 
6FBDB7B <7DB>4 CB EFD4-

F97<S@ 

%D98A99 ;A4-
K9A<9 6O<7-
DOL4 v1 C9D-
6B7B <7DB>4 

%D98A99 
;A4K9A<9 
CDB<7DOL4. 
v2 6FBDB7B 
<7DB>4 

*9A4 
<7DO 

v 1
1S  1

2S  
1
3S  

2
1S  2

2S  
2
3S  

1 2 3 1 2 3 

1 1 50 25 10 1 50 15 20 50 15 32,50 

2 2 65 65 40 1 100 30 40 65/2 30/2 23,75 

3 2 80 105 70 2 125 70 70 105/3 70/3 29,17 

4 2 95 145 100 2 150 110 100 145/4 100/4 30,62 

5 3 115 175 160 2 175 150 130 175/5 130/5 30,50 

6 3 135 205 220 3 185 180 190 220/6 180/6 33,33 

7 2 150 245 250 3 195 210 250 250/7 195/7 31,78 

8 1 200 270 260 2 220 250 280 270/8 220/8 30,62 

9 1 250 295 270 2 245 290 310 295/9 245/9 29,44 

10 1 300 320 280 2 270 330 340 320/10 270/10 29,50 

11 1 350 345 290 1 320 345 360 350/11 320/11 30,45 

12 1 400 370 300 1 370 360 380 400/12 360/12 31,67 

13 2 415 410 330 1 420 375 400 415/13 375/13 30,38 

14 2 430 450 360 2 445 415 430 450/14 415/14 30,89 

15 2 445 490 390 2 470 455 460 490/15 455/15 31,50 

16 2 460 530 420 2 495 495 490 530/16 490/16 31,88 

17 3 480 560 480 2 520 535 520 560/17 520/17 31,76 

18 3 500 590 540 2 545 575 550 590/18 545/18 31,53 

19 1 550 615 550 2 570 615 580 615/19 570/19 31,18 

20 1 600 640 560 2 595 655 610 640/20 595/20 30,88 

21 1 650 665 570 2 620 695 640 665/21 620/21 30,60 

22 1 700 690 580 1 670 710 660 700/22 660/22 30,91 
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23 3 720 720 640 1 720 725 680 720/23 680/23 30,43 

24 3 740 750 700 2 745 765 710 750/24 710/24 30,42 

25 3 760 780 760 2 770 805 740 780/25 740/25 30,40 

 
 

�A4S 1v  < 2v , CB EBBFABL9A<R (3) A9E?B:AB 6OK<E?<FP CD<5?<:9AAB9 
;A4K9A<9 J9AO <7DO CBE?9 C9D6B= C4DF<<:  v = (50 + 15)/2 = 32,5. #BE>B?P>G 
?GKL<= D9;G?PF4F 6 C9D6B= C4DF<< 6FBDB@G <7DB>G CD<A9E?4 6FBD4S EFD4F97<S 
(CDB<7DOL D469A 15), FB BA 99 < 8B?:9A 6O5D4FP 6B 6FBDB= C4DF<<. � QFB@ E?G-
K49 CD<@9A9A<9 C9D6B= EFD4F97<< C9D6O@ <7DB>B@ CD<A9E9F 9@G 6O<7DOL 6 15 
98<A<J, EG@@<DGS 97B E 6O<7DOL9@, CB?GK9AAO@ E CB@BMPR QFB= :9 EFD4F9-
7<< 6 C9D6B= C4DF<<, CB?GK49@ 65. #D<@9A9A<9 C9D6O@ <7DB>B@ E6B9= 6FBDB= 

EFD4F97<< 6 F9>GM9= C4DF<< CD<ABE<F 9@G 6O<7DOL 6 40 98<A<J < EG@@4DAO= 
6O<7DOL 6 86GI C4DF<SI − 65.  

�A4?B7<KAB, CD<@9A9A<9 FD9FP9= EFD4F97<< C9D6O@ <7DB>B@ CD<ABE<F 
9@G 6O<7DOL 6 F9>GM9= C4DF<< 6 30 98<A<J < EG@@4DAO= 6O<7DOL 6 86GI 
C4DF<SI − 40. !4<5B?PL<= 6O<7DOL 6 86GI C4DF<SI C9D6B@G <7DB>G B59EC9-
K<?< ED4;G 869 EFD4F97<<: C9D64S < 6FBD4S. � B5M9@ E?GK49 E FBK>< ;D9A<S B59E-
C9K9A<S GEFB=K<6BEF< D9L9A<S 6 E?98GRM9= C4DF<< ?GKL9 6O5<D4FP FG EFD4-
F97<R, >BFBD4S 5O?4 6 CD98L9EF6GRM9= C4DF<<. #BQFB@G 6B 6FBDB= C4DF<< 
C9D6O= <7DB> CD<@9AS9F E6BR C9D6GR EFD4F97<R. �E?< 6 BF69F A4 QFB 6FBDB= 
<7DB> 6O5<D49F E6BR C9D6GR EFD4F97<R, FB BA CDB<7DO649F 6 F9>GM9= C4DF<< 
50 < 100 6 86GI C4DF<SI, 9E?< 6O5<D49F 6FBDGR EFD4F97<R, FB CDB<7DO649F 6B 
6FBDB= C4DF<< 15 < 30 6 86GI C4DF<SI, 9E?< 6O5<D49F FD9FPR EFD4F97<R, FB EB-
BF69FEF69AAB CDB<7DO649F 20 < 40. %D98A<= 6O<7DOL C9D6B7B <7DB>4 6 86GI 
C4DF<SI D469A:  1v = 65/2 = 32,5; ED98A<= CDB<7DOL 6FBDB7B <7DB>4 6 86GI C4D-
F<SI: 2v =30/2 = 15. #D<5?<:9AAB9 ;A4K9A<9 J9AO <7DO CB D9;G?PF4F4@ 86GI 
C4DF<= 

 

.75,232/)155,32(2/)( 21 =+=+= vvv  
 

� FD9FP9= < CBE?98GRM<I C4DF<SI CDBJ9EE 6OK<E?9A<= < ;4CB?A9A<S 
F45?<JO CDB<EIB8<F 4A4?B7<KAB. 

#BE?9 25-= C4DF<< <@99@ E?98GRM<9 CD<5?<:9AAO9 ;A4K9A<S J9AO 
<7DO < >B@CBA9AFO E@9L4AAOI EFD4F97<= EBBF69FEF69AAB C9D6B7B < 6FBDB7B 
<7DB>B6:  

 

v = 30,40;  x = (0,280; 0,640; 0,080); y = (0,400; 0,320; 0,280). 

 

%BCBEF46?9A<9 E FBKAO@ D9L9A<9@ QFB= @4FD<KAB= <7DO @9FB8B@ ?<-
A9=AB7B CDB7D4@@<DB64A<S  

 

(v = 30,77;  x = (0,314; 0,554; 0,132); y = (0,409; 0,289; 0,302)) 
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CB>4;O649F G8B6?9F6BD<F9?PAGR FBKABEFP 6 BCD989?9A<< J9AO <7DO < 
;A4K<F9?PAGR CB7D9LABEFP 6 BCD989?9A<< >B@CBA9AF E@9L4AAOI EFD4F97<= 
B5B<I <7DB>B6. 1F4 CB7D9LABEFP B5NSEAS9FES F9@, KFB 6 D4EE@4FD<649@B@ K<E-
?9AAB@ @9FB89 CD<@9AS9@O9 <7DB>4@< EFD4F97<< <;@9ASRFES A9 CBE?9 B8AB=, 
86GI <?< FD9I C4DF<=, 4 A9D97G?SDAB: 6BE9@P D4; CB8DS8 6 C4DF<SI E 14-= CB 21-
R CD<@9AS?4EP EFD4F97<S 864 C9D6O@ <7DB>B@; CSFP D4; CB8DS8 − EFD4F97<S 
B8<A 6FBDB7B <7DB>4; 6 18 C4DF<SI CB8DS8 A9 CD<@9AS?4EP FD9FPS EFD4F97<S 
C9D6B7B <7DB>4 < F.8. �?S FB7B KFB5O QF4 A9D97G?SDABEFP A9 B>4;O64?4 EGM9-
EF69AAB7B 6?<SA<S A4 >BA9KAO= D9;G?PF4F, A9B5IB8<@ D4EK9F EBF9A C4DF<=. 
�9=EF6<F9?PAB, 9E?< CBFD95B64FP, KFB5O CB7D9LABEFP  BCD989?9A<S >B@CB-
A9AF E@9L4AAOI EFD4F97<= A9 CD96OL4?4, 8BCGEF<@, 0,01, 4 6 CBE?98B64F9?P-
ABEF< C4DF<= A45?R84RFES m->D4FAO9 CBS6?9A<S CB8DS8 B8AB= <; EFD4F97<= 
?R5B7B <; <7DB>B6, FB, 6 C9D6B@ CD<5?<:9A<<, K<E?B C4DF<= N  @B:AB BJ9A<FP 
E?98GRM<@ B5D4;B@: 

 

·
m

N ó
, 

 

789 m − A4<5B?PL4S >D4FABEFP CBS6?9A<S CB8DS8 B8AB= <; EFD4F97<= ?R-
5B7B <; <7DB>B6. 

#D< m = 8,   = 0,01  CB?GK49@, KFB K<E?B C4DF<= 8B?:AB 5OFP A9 @9A99 
800. 

�?S FBKAB7B BCD989?9A<S J9AO <7DO 6 B5M9@ E?GK49 F4>:9 A9B5IB8<@B 
5B?PLB9 K<E?B C4DF<=. �9=EF6<F9?PAB, 4A4?<; CBE?98A97B EFB?5J4 F45?<JO CB-
>4;O649F EGM9EF69AAO9 >B?954A<S J9AO <7DO, >BFBDO9 G@9APL4RFES CD< DB-
EF9 EG@@4DAB7B 6O<7DOL4 C9D6B7B <7DB>4 < CDB<7DOL4 6FBDB7B <7DB>4. 

 

3. �!�����'��0!/� ����!�/ 
 

1. (BD@4?<;G=F9 >BAH?<>FAGR E<FG4J<R 6 6<89 @4FD<KAB= <7DO CD< 
D4;@9D4I @4FD<JO A9 @9A99 3ô3 < BFEGFEF6<< E98?B6OI FBK9> 6 K<EFOI EFD4F9-
7<SI. 

2. $4;D45BF4=F9 4?7BD<F@ K<E?9AAB7B D9L9A<S @4FD<KAB= <7DO @9FB8B@ 
CBE?98B64F9?PAB7B CD<5?<:9A<S J9AO <7DO. "EB5B9 6A<@4A<9 B5D4F<F9 A4 
GE?B6<S BEF4AB64 6OK<E?<F9?PAB7B CDBJ9EE4. 

3. $4;D45BF4=F9 CDB7D4@@G, D94?<;GRMGR 4?7BD<F@ @9FB84 CBE?98B64-
F9?PAB7B CD<5?<:9A<S J9AO <7DO. 

4. "HBD@<F9 BFK9F CB ?45BD4FBDAB= D45BF9. 
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7. �!("$ �*�"!!"–�!���&�+�%��� %�%&� / ��� 
$��!"���!"%&0 �##$  

� CDBJ9EE9 E6B9= 89SF9?PABEF< CDB@OL?9AAO9 CD98CD<SF<S, >BDCB-
D4J<<, 698B@EF69AAO9 EFDG>FGDO, BD74AO 7BEG84DEF69AAB= 6?4EF< < 
GCD46?9A<S A4>BC<?< 5B?PL<9 B5Nё@O <AHBD@4J<<. �=D>@<0F8>==>-

0=0;8B8G5A:85 A8AB5<K S6?SRFES D4;AB6<8ABEFPR �##$ . "EAB6AB9 <I 
A4;A4K9A<9 2 <;6?9K9A<9 CB?9;AB= 4A4?<F<K9E>B= <AHBD@4J<<, A4 BEAB69 
>BFBDB= @B:AB 6OS6?SFP E>DOFO9 F9A89AJ<<, EFDB<FP EFD4F97<R D4;6<F<S, 
A4IB8<FP AB6O9 D9L9A<S. 

� <AHBD@4J<BAAB-4A4?<F<K9E><I E<EF9@4I 8?S 4A4?<;4 84AAOI <E-
CB?P;GRF E?98GRM<9 BEAB6AO9 @9FB8O: 

▪ A9=DBAAO9 E9F<;  
▪ 89D96PS D9L9A<=;  
▪ <A8G>J<R CD46<?;  
�DB@9 QF<I @9FB8B6 EGM9EF6GRF 9M9 A9E>B?P>B 8BCB?A<F9?PAOI:  
▪ E<EF9@O D4EEG:89A<S A4 BEAB69 4A4?B7<KAOI E?GK496;  
▪ A9K9F>4S ?B7<>4;  
▪ 79A9F<K9E><9 4?7BD<F@O;  
▪ 4?7BD<F@O BCD989?9A<S 4EEBJ<4J<= < CBE?98B64F9?PABEF9=;  
▪ 4A4?<; E <;5<D4F9?PAO@ 89=EF6<9@;  
▪ ?B7<K9E>4S D97D9EE<S;  
▪ Q6B?RJ<BAAB9 CDB7D4@@<DB64A<9;  
▪ 6<;G4?<;4J<S 84AAOI.  
�AB784 CD<@9AS9FES >B@5<A4J<S C9D9K<E?9AAOI @9FB8B6. 
� ��% L<DB>B CD<@9AS9FES F9IAB?B7<< data mining < ���. 
  7.1. $K=>: �##$  

      !4 DOA>9 �##$  >B@C4A<< CD98?474RF E?98GRM<9  6<8O  GE?G7  CB  
EB;84A<R �##$ : 

• D94?<;4J<S   C<?BFAOI CDB9>FB6   CB   �##$ -E<EF9@4@,   E   J9?PR   
89@BAEFD4J<< DG>B6B8EF6G ;4>4;K<>4 >4K9EF69AAB7B CBF9AJ<4?4 4A4?<F<-
K9E><I CD<?B:9A<=; 

• EB;84A<9 EB6@9EFAB E  ;4>4;K<>B@  CB?ABHGA>J<BA4?PAOI  �##$ -
E<EF9@,  6>?RK4S ID4A<?<M9 84AAOI < ED98EF64 Business Intelligence; 

• CDB9>F<DB64A<9 4DI<F9>FGDO ID4A<?<M4 84AAOI, 6>?RK4S  EFDG>-
FGDO  ID4A9A<S  < CDBJ9EEO GCD46?9A<S; 

• EB;84A<9 «6<FD<A 84AAOI» 8?S 6O89?9AAB= CD98@9FAB= B5?4EF<; 
• GEF4AB6>4 < A4EFDB=>4 ED98EF6 OLAP < Business Intelligence; <I  

484CF4J<S  > FD95B64A<S@ ;4>4;K<>4; 
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• 4A4?<; <AEFDG@9AFB6 EF4F<EF<K9E>B7B 4A4?<;4 <  «8B5OK<  84AAOI»  
8?S  6O5BD4 CDB7D4@@AOI CDB8G>FB6 CB8 4DI<F9>FGDG < CBFD95ABEF< ;4-
>4;K<>4; 

• <AF97D4J<S   E<EF9@   �##$    6   >BDCBD4F<6AO9   <AFD4A9F-E9F<    
;4>4;K<>4; 

• 46FB@4F<;4J<S   Q?9>FDBAAB7B   B5@9A4   4A4?<F<K9E><@<   8B>G@9A-
F4@<   @9:8G CB?P;B64F9?S@< ID4A<?<M4; 

• $4;D45BF>4  �%$  (EIS)   CB8   FD95G9@GR HGA>J<BA4?PABEFP; 
• GE?G7< CB <AF97D4J<< 54; 84AAOI 6 98<AGR ED98G ID4A9A<S <AHBD-

@4J<<; 

• B5GK9A<9 EC9J<4?<EFB6 �4>4;K<>4 F9IAB?B7<S@ ID4A<?<M 84AAOI 
<  4A4?<F<K9E><I E<EF9@, 4 F4>:9 D45BF9 E A9B5IB8<@O@< CDB7D4@@AO@< 
CDB8G>F4@<; 

• B>4;4A<9 >BAE4?F<A7B6OI GE?G7 ;4>4;K<>G A4  6E9I  EF48<SI  CDB9>-
F<DB64A<S  < Q>EC?G4F4J<< ID4A<?<M 84AAOI < 4A4?<F<K9E><I E<EF9@; 

• >B@C?9>EAO9  CDB9>FO  EB;84A<S/@B89DA<;4J<<  6OK<E?<F9?PAB=  
<AHD4EFDG>FGDO, B59EC9K<64RM9= HGA>J<BA<DB64A<9 �##$ : D9L9A<S 
?R5B7B @4ELF454, BF ?B>4?PAOI E<EF9@ 8B E<EF9@ @4ELF454 CD98CD<S-
F<S/>BAJ9DA4/BFD4E?<. 

&4>B= L<DB><= EC9>FD GE?G7 CB;6B?S9F DG>B6B8<F9?R CD98CD<SF<S 
6O5D4FP BCF<@4?PAO= 64D<4AF 6A98D9A<S �##$ .  

 
���"$�&"$!�/ $��"&� № 8 

"$�,�!�� ����+ #$�!/&�/ $�,�!�� % �%#"�0�"��!��  

���&"$!/) �$�&�$���" 

1. *��0 ���"$�&"$!/) ��!/&�� 

#D<B5D9F9A<9 < ;4>D9C?9A<9 ;A4A<=, < CB?GK9A<9 CD4>F<K9E><I A46O>B6 
D9L9A<S ;484K CD<ASF<S D9L9A<= E 69>FBDAO@< >D<F9D<S@<. 

 

2. �$�&��� %����!�/ �� &�"$�� 

2.1. $5H5=85 7040G A 25:B>@=K<8 :@8B5@8O<8 
 

#GEFP ;484AB @AB:9EF6B B5N9>FB6 }...,,{ 1 nxxX = , >4:8O= <; >BFB-
DOI BJ9A<649FES 69>FBDAO@ >D<F9D<9@ E m >B@CBA9AF4@< 

)...,,( 1 mkkK = . &D95G9FES E CB@BMPR >D<F9D<S � <; @AB:9EF64 B5N9>FB6 
) 6O89?<FP ?GKL<= B5N9>F. 
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�?S D9L9A<S EHBD@G?<DB64AAB= ;484K< >4:8O= <; B5N9>FB6 @AB:9-
EF64 },...,{ 1 nxxX =  BJ9A<@ E CB@BMPR >B@CBA9AF mkk ...,,1  69>FBDAB7B 
>D<F9D<S, < D9;G?PF4FO QFB= BJ9A>< BFB5D4;<@ 6 F45?. 1. �G89@ D4EE@4F-
D<64FP CBE?9 QFB7B B5N9>FO nxx ...,,1  CDBEFB >4> A45BDO EBBF69FEF6GR-
M<I <@ K<E?B6OI ;A4K9A<= CB>4;4F9?9= 

))(...,),((...,)),(...,),(( 1111 nmnm xkxkxkxk , 6>?RK4RM<I 6 E95S 6ER <A-
HBD@4J<R B5 BEAB6AOI B5N9>F4I. � D9;G?PF4F9 F4>B7B C9D9IB84 ED46A9-
A<9 <EIB8AOI B5N9>FB6 CB >D<F9D<R � E6B8<FES > ED46A9A<R EFDB> F45?. 
1. 

 

&45?<J4 1 
 

 k1 & kj & km 
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xi k1(xi) & kj(xi) & km(xi) 

. 

. 

. 

. 

. 

. 

& 

& 

& 

. 

. 

. 

& 

& 

& 

. 

. 

. 

xn k1(xn) & kj(xn) & km(xn) 

 

�?S 6O89?9A<S ?GKL97B B5N9>F4 E CB@BMPR F45?. 1 A9B5IB8<@ A45BD 
CD46<?, CB;6B?SRM<= ED46A<64FP ?R5GR C4DG B5N9>FB6 Xxx lk ,  < GEF4-
A46?<64FP, S6?S9FES ?< B8<A <; B5N9>FB6 CD98CBKF<F9?PA99 8DG7B7B <?< 
A9F. &4>B= A45BD CD46<? A4;O649FES E<EF9@B= D9L4RM<I CD46<?. $4E-
E@BFD<@ A9E>B?P>B F<CB6, A4<5B?99 K4EFB CD<@9AS9@OI D9L4RM<I CD4-
6<?. "8A4>B 6A4K4?9 8?S GCDBM9A<S CBE?98GRM97B <;?B:9A<S (AB 59; CB-
F9D< B5MABEF<) CB?B:<@, KFB <ECB?P;G9FES F4>B= 69>FBDAO= >D<F9D<= 

)...,,( 1 mkkK = , KFB ;A4K9A<9 ?R5B7B >B@CBA9AF4 ),1( mjk j =
 6 BFABL9-

A<< >4:8B7B B5N9>F4 ix  F9@ CD98CBKF<F9?PA99 (?GKL9), K9@ BAB 5B?PL9. 
2.1.1. #@028;> 01A>;NB=>3> ?@54?>GB5=8O 

"5N9>F kx  EK<F49FES CD98CBKF<F9?PA99 B5N9>F4 lx  FB784 < FB?P>B FB-
784, >B784 8?S 6E9I >B@CBA9AF 69>FBDAB7B >D<F9D<S }...,,{ 1 mkkK =  6O-
CB?ASRFES EBBFABL9A<S 

)()( ljkj xkxk ó
, mj ,1= .                                            (1) 
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&4><@ B5D4;B@, QFB D9L4RM99 CD46<?B CD98CB?4749F, KFB ?GKL<= 
B5N9>F A9 IG:9 8DG7B7B B5N9>F4 A< CB B8AB@G >B@CBA9AFG 69>FBDAB7B 
>D<F9D<S. 

#D<@9D 1. &D95G9FES <; K9FOD9I @9EF D45BFO  A, B, C, D 6O5D4FP ?GK-
L99. #D< QFB@ >4:8B9 @9EFB D45BFO BJ9A<649FES CB K9FOD9@ CB>4;4F9?S@ 
k1, k2, k3, k4: 69?<K<A4 ;4DC?4FO, 8?<F9?PABEFP BFCGE>4, 6D9@S CB9;8>< 
A4 D45BFG < C9DEC9>F<64 5G8GM97B DBEF4 EBFDG8A<>4 (F45?. 2). 

 

&45?<J4 2  
 

 �9?<K<A4 
;4DC?4FO, 
7DA. 

�?<F9?P-
ABEFP BF-
CGE>4, 8A< 

�D9@S CB-
9;8>< A4 D4-
5BFG, @<A. 

#9DEC9>-
F<64 DBEF4 

A 1800 30 20 
 98?9AAO= 
DBEF 

B 1400 30 30 
 98?9AAO= 
DBEF 

C 1200 48 40 
�OEFDO= 
DBEF 

D 2400 24 10 
"FEGFEF6<9 
DBEF4 

 

!9CBED98EF69AAB D9L<FP QFG ;484KG, <ECB?P;GS CD46<?B 45EB?RFAB7B 
CD98CBKF9A<S A9?P;S, CBE>B?P>G 8?S BJ9A>< @9EF D45BFO <ECB?P;G9FES 
B8<A >4K9EF69AAO= CB>4;4F9?P (C9DEC9>F<64 DBEF4) < B8<A CB>4;4F9?P 
(6D9@S CB9;8>< A4 D45BFG), >BFBDO= A9 G8B6?9F6BDS9F CD98CB?B:9A<R B 
FB@, KFB, K9@ 97B ;A4K9A<9 5B?PL9, F9@ 4?PF9DA4F<64 ?GKL9. � E6S;< E 
QF<@ A9B5IB8<@B CD9B5D4;B64FP <EIB8AGR ;484KG. �?S QFB7B 6@9EFB CB-
>4;4F9?S k3 (6D9@S CB9;8>< A4 D45BFG) 66989@ CB>4;4F9?P Q>BAB@<< 6D9-
@9A< CB ED46A9A<R EB 6D9@9A9@ E4@B= 8?<F9?PAB= CB9;8>< A4 D45BFG: 

3
*
3 40 kk −= . 

�@9EFB >4K9EF69AAB7B CB>4;4F9?S k4 66989@ >B?<K9EF69AAO= CB>4;4-

F9?P 
*
4k  E CB@BMPR F45?. 3. 

% 69>FBDB@ CB>4;4F9?9= ),,,( *
4

*
321 kkkk  F45?. 2 CD9B5D4;G9FES > AB-

6B@G 6<8G (F45?. 4). 
 

 &45?<J4 3 
 

k4 *
4k  
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"FEGFEF6<9 C9DEC9>F<6O E?G:95AB7B DBEF4 
EBFDG8A<>4 6 5G8GM9@ 

0 

 98?9AAO= E?G:95AO= DBEF EBFDG8A<>4 6 
5G8GM9@ 

1 

%D98ASS E>BDBEFP E?G:95AB7B DBEF4 EB-
FDG8A<>4 6 5G8GM9@ 

2 

�OEFDO= DBEF CB E?G:95AB@G CB?B:9A<R 
EBFDG8A<>4 6 5G8GM9@ 

3 

 

 &45?<J4 4 
 

 1k  2k  
*
3k  

*
4k  

A 1800 30 20 1 

B 1400 30 10 1 

C 1200 48 0 2 

D 2400 24 30 0 

 

� BFABL9A<< 4?PF9DA4F<6 F45?<JO 4 EBBFABL9A<S (1) 6OCB?ASRFES 
FB?P>B 8?S 98<AEF69AAB= C4DO @9EF D45BFO � < �: @9EFB D45BFO � CD98-

CBKF<F9?PA99 @9EF4 D45BFO � CB CB>4;4F9?S@ 1k  < 
*
3k  < B8<A4>B6B CB CB-

>4;4F9?S@ 2k  < 
*
4k . �?S BEF4?PAOI C4D 4?PF9DA4F<6 (@9EF D45BFO) GEF4AB-

6<FP CD98CBKF9A<9 E CB@BMPR CD46<?4 45EB?RFAB7B CD98CBKF9A<S A9 
G84ёFES. #B8B5A4S E<FG4J<S A45?R849FES < CD< D9L9A<< 8DG7<I ;484K E 
69>FBDAO@ >D<F9D<9@ E CB@BMPR QFB7B CD46<?4. 

"EAB6AB= A98BEF4FB> CD46<?4 45EB?RFAB7B CD98CBKF9A<S EBEFB<F 6 
G;>B= B5?4EF< 97B CD<@9A<@BEF<, 8DG7<@< E?B64@<, BAB S6?S9FES "E?4-
5O@", CBE>B?P>G CD<@9A<@B 8?S D9L9A<S BFABE<F9?PAB A95B?PLB7B 
K<E?4 CD4>F<K9E><I ;484K. 

�4:AO@ 8BEFB<AEF6B@ CD46<?4 45EB?RFAB7B CD98CBKF9A<S S6?S9FES 
97B FD4A;<F<6ABEFP, FB 9EFP, 9E?< 4?PF9DA4F<64 � CD98CBKF<F9?PA99 4?P-
F9DA4F<6O � (� > �), >BFBD4S, 6 E6BR BK9D98P, CD98CBKF<F9?PA99 4?PF9D-
A4F<6O % (� > %), FB 4?PF9DA4F<64 � CD98CBKF<F9?PA99 4?PF9DA4F<6O % 
(� > %). 

2.1.2. #@54?>GB5=85 ?> ?@028;C 1>;LH8=AB20 
�?S CB?GK9A<S 5B?99 E<?PAB7B CD46<?4, K9@ CD46<?B 45EB?RFAB7B 

CD98CBKF9A<S, CB?B:<@, KFB 4?PF9DA4F<64 kx  CD98CBKF<F9?PA99 4?PF9D-
A4F<6O lx , 9E?< EBBFABL9A<S (1) 6OCB?ASRFES A9 8?S 6E9I CB>4;4F9?9=, 4 
FB?P>B 8?S 5B?PL<AEF64. �E?< 4?PF9DA4F<64 kx  CB K4EF< CB>4;4F9?9= 
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CD98CBKF<F9?PA99 4?PF9DA4F<6O lx  < CB F4>B@G :9 K<E?G CB>4;4F9?9= 
GEFGC49F 9=, FB 4?PF9DA4F<6O kx  < lx  EK<F4RFES Q>6<64?9AFAO@< ( kx  ≈ lx

) <?< A9D4;?<K<@O@< (B8<A4>B6O@<). #D<@9ASS QFB CD46<?B > F45?. 4, 
CB?GK<@: 

A > B,  A ≈ C,  A ≈ D,  B ≈ C,  B ≈ D,  C ≈ D. 
&4><@ B5D4;B@, CB CD46<?G 5B?PL<AEF64 6E9 4?PF9DA4F<6O ED46A<@O 

@9:8G EB5B=. "8A4>B 6O5D4FP ?GKLGR 4?PF9DA4F<6G 6 D4EE@4FD<649@B@ 
CD<@9D9 E CB@BMPR QFB7B CD46<?4 A9 G84ёFES, CBE>B?P>G A4DGL49FES BF-
ABL9A<9 FD4A;<F<6ABEF<: � ≈ %,  % ≈ �, AB  � > B.  

&4>B9 A4DGL9A<9 FD4A;<F<6ABEF< CD< BCD989?9A<< CD98CBKF9A<S CB 
CD46<?G 5B?PL<AEF64 <AB784 A4;O64RF C4D48B>EB@ 7B?BEB64A<S CD< CD<-
@9A9A<<  CD46<?4 5B?PL<AEF64. 
2.1.3. �K45;5=85 ;CGH8E >1J5:B>2 A ?><>ILN B01;8F 10;L=KE 

>F5=>: 

�E?< 6 FD9FP9@ EFB?5J9 F45?. 4 K<E?B 20 ;4@9D<FP A4 2, 10 A4 1 < 30 

A4 3, FB HBD@4?PAB CB CB>4;4F9?R 
ú
3k  CD< <ECB?P;B64A<< EBBFABL9A<= (1) 

BEF4ёFES CD9:A99 CD98CBKF9A<9 @9:8G 4A4?<;<DG9@O@< 4?PF9DA4F<64@<, 
4 H4>F<K9E><, 8?S K9?B69>4, 6O5<D4RM97B @9EFB D45BFO, E<FG4J<S <;@9-
A<?4EP, CBE>B?P>G CB FD9FP9 CB>4;4F9?R 6E9 4?PF9DA4F<6O EF4?< B8<A4>B-
6O@<. � E6S;< E QF<@ K<E?B6B9 ;484A<9 CB>4;4F9?9= A9 6E9784 G8B5AB. +4-
EFB ?GKL9 CB?P;B64FPES A9 >BA>D9FAO@< K<E?B6O@< ;A4K9A<S@< 6 BCD9-
89?ёAAOI 98<A<J4I, 4 A9>BFBDO@< 5B?99 B5M<@< BJ9A>4@<, >BFBDO9 
@B:AB ;484FP 6 45EFD4>FAOI 98<A<J4I <?< 54??4I. #D< QFB@ 8?S >4:8B7B 
CB>4;4F9?S GEF4A46?<649FES BCD989?ёAAB9 K<E?B GDB6A9= D4;?<K<S <?< 
7D484J<=. � >4K9EF69 A<;L97B 54??4 ;484RF 0 <?< 1, 4 CD< C9D9IB89 > E?9-
8GRM9@G GDB6AR ;A4K9A<9 CB>4;4F9?S G69?<K<649FES A4 B8<A 54??. 

&45?. 1, ;A4K9A<S CB>4;4F9?9= 6 >BFBDB= 6OD4:9AO 6 54??4I, A4;O-
64RF F45?<J9= 54?PAOI BJ9AB>. 

$4EE@BFD<@ CD<@9D <ECB?P;B64A<S F45?<JO 54?PAOI BJ9AB> 8?S 6O-
89?9A<S ?GKL<I 4?PF9DA4F<6. 

#D<@9D 2. #GEFP FD95G9FES 6OS6<FP CD98CBKF9A<9 CB>GC4F9?S #1�  
ED98< @B89?9= @4L<A, B5B;A4K9AAOI 5G>64@<: A, B, C, D, E, F, G. "J9A>< 
QF<I @B89?9= CD<6989AO 6 F45?. 5 CB E?98GRM<@ L9EF< CB>4;4F9?S@:  

1k  3 J9A4 (E9@P 7D484J<=);  
2k  3 F4>FB64S K4EFBF4 (K9FOD9 7D484J<<);  
3k  3 B5N9@ BC9D4F<6AB= C4@SF< (CSFP 7D484J<=);  
4k  3 B5Nё@ C4@SF< 6<AK9EF9D4 (CSFP 7D484J<=);  
5k  3 6A9LA99 BHBD@?9A<9 (K9FOD9 7D484J<<);  
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6k  3 A489:ABEFP (K9FOD9 7D484J<<). 
&45?<J4 5 

 1k  2k  3k  4k  5k  6k  
A 6 4 4 2 2 3 

B 5 3 5 4 1 2 

C 4 2 4 3 3 1 

D 6 4 5 5 2 3 

E 2 2 3 4 4 2 

F 7 1 2 2 1 2 

G 6 4 3 3 4 4 

 

�6989@ E?98GRM99 D9L4RM99 CD46<?B: 4?PF9DA4F<64 X CD98CBKF<-
F9?PA99 4?PF9DA4F<6O Y, 9E?< K<E?B CB>4;4F9?9=, CB >BFBDO@ 4?PF9DA4-
F<64 ) CD96BEIB8<F 4?PF9DA4F<6G Y, 5B?PL9 K<E?4 CB>4;4F9?9=, CB >BFB-
DO@ BA4 GEFGC49F 4?PF9DA4F<69  Y. 

#D< 84AAB@ D9L4RM9@ CD46<?9 BFABL9A<9 CD98CBKF9A<S @9:8G 
4?PF9DA4F<64@< F45?. 5 BCD989?S9FES F45?. 6. 

 &45?<J4 6 
 A B C D E F G 

A 0 1 1 0 1 1 0 

B 0 0 1 0 1 1 0 

C 0 0 0 0 0 1 0 

D 1 1 1 0 1 1 0 

E 0 0 1 0 0 1 0 

F 0 0 0 0 0 0 0 

G 1 1 1 0 1 1 0 

 

� F45?. 6 98<A<J4 A4 C9D9E9K9A<< i-= cFDB>< < j-7B EFB?5J4 G>4;O649F 
A4 8B@<A<DB64A<9 i-= 4?PF9DA4F<6O A48 j-=. �E?< A4 C9D9E9K9A<SI i-= 
EFDB>< < j-7B EFB?5J4 < j-= EFDB>< < i-7B EFB?5J4 A4IB8SFES AG?<, FB 4?P-
F9DA4F<6O Q>6<64?9AFAO. 

�A4?<; 84AAOI F45?. 6 CB>4;O649F, KFB 4?PF9DA4F<6O D < G ?GKL9 
6E9I BEF4?PAOI. #B 84AAB@G D9L4RM9@G CD46<?G BA< D46AB;A4KAO, F4> 
>4> 4?PF9DA4F<64 D CD96BEIB8<F 4?PF9DA4F<6G G CB 86G@ CB>4;4F9?S@ ( 1k  

< 2k ) < GEFGC49F 9= F4>:9 CB 86G@ CB>4;4F9?S@ ( 5k  < 6k ), 4 CB CB>4;4F9?S@ 
1k  < 2k  B59 4?PF9DA4F<6O <@9RF B8<A4>B6O9 ;A4K9A<S. 
2.1.4. %2545=8O 25:B>@=>3> :@8B5@8O : A:0;O@=><C 
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#GEFP 6 F45?. 1 4?PF9DA4F<6O BJ9A<64RFES CB m >B?<K9EF69AAO@ CB-
>4;4F9?S@ jk  (j = m  ,1 ), B8A4>B ;A4K<@BEFP >4:8B7B <; CB>4;4F9?9= I4D4>-
F9D<;G9FES 69EB6O@ >BQHH<J<9AFB@ ja , 4 >4:84S 4?PF9DA4F<64 ix  (i = n  ,1

) I4D4>F9D<;G9FES 6;69L9AAB= EG@@B= 

õ
=

=
m

j
ijji xkaxK

1

)()(

. 

$9L4RM99 CD46<?B 6 QFB@ E?GK49 @B:9F 5OFP 66989AB E?98GRM<@ 
B5D4;B@: 4?PF9DA4F<64 kx  CD98CBKF<F9?PA99 4?PF9DA4F<6O lx , 9E?< )( kxK  

> )( lxK . 

1FB D9L4RM99 CD46<?B S6?S9FES CD989?PAB E<?PAO@, CBE>B?P>G BAB 
CD<6B8<F > K<E?B6B= BJ9A>9 >4:8B= 4?PF9DA4F<6O <, E?98B64F9?PAB, > BF-
ABL9A<R CBDS8>4 g @9:8G 4?PF9DA4F<64@<. 

!98BEF4FB> QFB7B D9L4RM97B CD46<?4 EBEFB<F 6 FB@, KFB E 97B CB@B-
MPR 69>FBDAO= >D<F9D<= CD96D4M49FES 6 E>4?SDAO=, IBFS >B@CBA9AFO 
69>FBDAB7B >D<F9D<S @B7GF >4K9EF69AAB BF?<K4FPES 8DG7 BF 8DG74. &9@ A9 
@9A99, QFBF >D<F9D<= L<DB>B CD<@9AS9FES 6 F9IA<>9. 
2.1.5. %2545=85 <=>3>:@8B5@80;L=>9 7040G8 : ?>8A:C M:AB@5<C<0 

548=AB25==>9 F5;8 2 CA;>28OE >3@0=8G5=89 

1FB 69EP@4 D4J<BA4?PAO= < D4ECDBEFD4A9AAO= @9FB8 D9L9A<S ;484K 
E 69>FBDAO@ >D<F9D<9@. +4M9 6E97B BA CD<@9AS9FES E?98GRM<@ B5D4;B@. 
#BE?98B64F9?PAB BCF<@<;<DGRF B8AG <; J9?9=, D4EE@4FD<64S 8DG7<9 J9?< 
6 >4K9EF69 B7D4A<K9A<=. � D9;G?PF4F9 F4>B= CBE?98B64F9?PAB= BCF<@<;4-
J<< CD< m >B@CBA9AF4I 69>FBDAB7B >D<F9D<S @B:9F 5OFP CB?GK9AB @AB-
:9EF6B <; m D9L9A<=, 6O5BD ?GKL97B <; >BFBDOI 6 B5M9@ E?GK49 A9 S6-
?S9FES FD<6<4?PAB= ;484K9=. �DB@9 FB7B, CD< D9L9A<< >4:8B= BCF<@<;4-
J<BAAB= ;484K< B7D4A<K9A<S 6 B5M9@ E?GK49 EG:4RF B5?4EFP CB<E>4 BC-
F<@G@4 6 5B?PL9= <?< @9APL9= EF9C9A< CDB<;6B?PAB. 1FB A9D98>B CD<-
6B8<F > E<FG4J<<, >B784 89=EF6<F9?PAB BCF<@4?PAB9 D9L9A<9 A4=F< A9 
G84ёFES. 

#D<@9D 3. $9L<@ ;484KG <; CD<@9D4 2 D4EE@BFD9AAO@ @9FB8B@. #B-
E>B?P>G 6 QFB= ;484K9 <ECB?P;G9FES 69>FBDAO= >D<F9D<= E L9EFPR >B@CB-
A9AF4@<, FB CD<@9A9A<9 @9FB84, E6B8SM97B @AB7B>D<F9D<4?PAGR ;484KG 
> CB<E>G Q>EFD9@G@B6 CB BF89?PAO@ >D<F9D<S@ 6 GE?B6<SI B7D4A<K9A<=, 
CD<6B8<F > CBE?98B64F9?PAB@G D9L9A<R L9EF< BCF<@<;4J<BAAOI ;484K. 
#D< D9L9A<< C9D6B= <; L9EF< ;484K <MGFES 4?PF9DA4F<6O, BCF<@4?PAO9 
CB C9D6B=  >B@CBA9AF9 1k  69>FBDAB7B >D<F9D<S. #B BEF4?PAO@ CSF< >B@-
CBA9AF4@ 69>FBDAB7B >D<F9D<S ;484RFES B7D4A<K9A<S. #GEFP BA< 5G8GF 
E?98GRM<@<: CB >B@CBA9AF4@ 3k  < 4k  6O5<D49@O9 4?PF9DA4F<6O A9 
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8B?:AO CD<A<@4FP 86GI A4<@9APL<I ;A4K9A<= (1 < 2), 4 CB >B@CBA9AF4@ 
2k , 5k , 6k  3 A4<@9APL<I ;A4K9A<=, F.9. 8B?:AO 6OCB?ASFPES GE?B6<S 

.4 ,3  ,2)(

;6 ,5 ,2  ,1)(

=þ

=þ

jk

jk

j

j

        (2) 

�E?< 5O A9 5O?B B7D4A<K9A<=, FB ?GKL9= CB C9D6B@G >D<F9D<R 5O?4 
5O  4?PF9DA4F<64 F, B8A4>B <;-;4 A4DGL9A<S B7D4A<K9A<= (2) BA4 6O5D4A4 
5OFP A9 @B:9F. %BCBEF46?9A<9 84AAOI F45?. 5 < B7D4A<K9A<= (2) CB;6B-
?S9F GEF4AB6<FP, KFB B7D4A<K9A<S@ G8B6?9F6BDSRF FB?P>B 4?PF9DA4F<6O 
D, E < G. #BE>B?P>G )(1 Dk  = )(1 Gk  = 6  <  )(1 Ek  = 2, FB ?GKL<@< < D46AB-
J9AAO@< CB >D<F9D<R 1k  S6?SRFES 4?PF9DA4F<6O D < G. 

#D< CB<E>9 BCF<@4?PAOI 4?PF9DA4F<6 CB >D<F9D<R 2k  5G89@ CB?4-
74FP, KFB B7D4A<K9A<S CB >D<F9D<S@ 3k  3 6k  BEF4RFES F4><@< :9, >4> < 
CD< D9L9A<< C9D6B= ;484K<, 4 B7D4A<K9A<9 CB C9D6B@G >D<F9D<R ;484ёFES 
EBBFABL9A<9@ 

)(1 k > 4.      (3) 

%BCBEF46?SS 84AAO9 F45?. 5 E B7D4A<K9A<S@< A4 ;A4K9A<S 8DG7<I 
>B@CBA9AF 69>FBDAB7B >D<F9D<S, 6O89?<@ 4?PF9DA4F<6O D < G, G8B6?9-
F6BDSRM<9 B7D4A<K9A<S@ (2) < (3). #BE>B?P>G )(2 Dk  = )(2 Gk  = 4, FB B59 
4?PF9DA4F<6O S6?SRFES ?GKL<@< CB >D<F9D<R 2k . 

�ECB?P;GS B7D4A<K9A<S (2), (3), A9FDG8AB BCD989?<FP BCF<@4?PAO9 
4?PF9DA4F<6O CB >B@CBA9AF4@ 69>FBDAB7B >D<F9D<S 3k  3 6k . � D9;G?PF4F9 
CB?GK<@ E?98GRM<9 @AB:9EF64 BCF<@4?PAOI 4?PF9DA4F<6 8?S >4:8B= <; 
L9EF< B8AB>D<F9D<4?PAOI ;484K: 

;484K4 1 (E BCF<@<;4J<9= CB >D<F9D<R 1k )       {D, G}; 

;484K4 2 (E BCF<@<;4J<9= CB >D<F9D<R 2k )       {D, G}; 

;484K4 3 (E BCF<@<;4J<9= CB >D<F9D<R 3k )         {D}; 

;484K4 4 (E BCF<@<;4J<9= CB >D<F9D<R 4k )         {D}; 

;484K4 5 (E BCF<@<;4J<9= CB >D<F9D<R 5k )         {G}; 

;484K4 6 (E BCF<@<;4J<9= CB >D<F9D<R 6k )         {G}. 

&4><@ B5D4;B@, 6 D9;G?PF4F9 D9L9A<S L9EF< B8AB>D<F9D<4?PAOI ;4-
84K A9 G84?BEP A4=F< D9L9A<S, BCF<@4?PAB7B >B 6E9@ >B@CBA9AF4@ 69>-
FBDAB7B >D<F9D<S. "8A4>B K<E?B 4?PF9DA4F<6, CD9F9A8GRM<I A4 BCF<-
@4?PAB9 D9L9A<9 <EIB8AB= ;484K<, G@9APL<?BEP 8B 86GI.  
2.1.6 �5:A8:>3@0D8G5A:89 <5B>4 @5H5=8O <=>3>:@8B5@80;L=KE 

7040G 
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 9FB8 CD<@9A<@ > ;484K4@, 6 >BFBDOI BF89?PAO9 J9?< B5?484RF D4;-
AO@ 69EB@ < <I G84ёFES D4ECB?B:<FP 6 BCD989?ёAAB@ <9D4DI<K9E>B@ CB-
DS8>9. � F4><I ;484K4I A4 C9D6B@ QF4C9 BCF<@<;4J<< BCD989?SRF @AB:9-
EF6B D9L9A<=, >BFBDO9 BCF<@<;<DGRF J9?P A4<6OEL97B D4A74. #B?GK9A-
AB9 @AB:9EF6B D D9L9A<= A4 6FBDB@ QF4C9 EG:49FES CD< BCF<@<;4J<< 
6FBDB= CB 64:ABEF< J9?<. 1FBF CDBJ9EE CDB8B?:49FES 8B F9I CBD, CB>4 A9 
BEF4A9FES B8AB 98<AEF69AAB9 D9L9A<9. �E?< CD< BCF<@<;4J<< J9?< A4<-
A<;L97B D4A74 A9 G849FES A4=F< 98<AEF69AAB9 D9L9A<9, FB <; @AB:9EF64 
BEF46L<IES D9L9A<= 89?4RF EG5N9>F<6AO= 6O5BD, ?<5B 66B8SF 8BCB?A<-
F9?PAO= >D<F9D<=. 1FBF @9FB8 CD<@9AS9FES 8BEF4FBKAB L<DB>B, AB CD98-
CB?4749F <9D4DI<R J9?9=. 

#D<@9D 4. $9L<@ ;484KG <; CD<@9D4 2 D4EE@BFD9AAO@ @9FB8B@ 6 
CD98CB?B:9A<<, KFB A9B5IB8<@B >GC<FP >B@CPRF9D E 6OEB><@ 5OEFDB-
89=EF6<9@ (J9?P A4<6OEL97B D4A74), :9?4F9?PAB A98BDB7B= (J9?P 6FBDB7B 
D4A74), AB A489:AO= (J9?P FD9FP97B D4A74) < E 5B?PL<@ B5N9@B@ BC9D4-
F<6AB= C4@SF< (J9?P K9F69DFB7B D4A74). !9 @9L4?B 5O <@9FP 8BEF4FBKAB 
5B?PLB= B5N9@ 6<AK9EF9D4 (J9?P CSFB7B D4A74) < IBDBL99 6A9LA99 
BHBD@?9A<9 (J9?P A<;L97B D4A74).  

�; ;484AAB= <9D4DI< J9?9= E?98G9F, KFB 8?S BCD989?9A<S ?GKL97B D9-
L9A<S A9B5IB8<@B CBE?98B64F9?PAB <ECB?P;B64FP >B@CBA9AFO 69>FBD-
AB7B >D<F9D<S 2k , 1k , 6k , 3k , 4k  < 5k . &4><@ B5D4;B@, 8?S BCD989?9A<S ?GK-
L9= 4?PF9DA4F<6O A9B5IB8<@B CBE?98B64F9?PAB D9L<FP L9EFP B8AB>D<-
F9D<4?PAOI BCF<@<;4J<BAAOI ;484K<.  

#D< D9L9A<< C9D6B= <; L9EF< BCF<@<;4J<BAAOI ;484K <MGFES 4?P-
F9DA4F<6O, BCF<@4?PAO9 CB >B@CBA9AFG 2k  69>FBDAB7B >D<F9D<S. #D<@9-
A9A<9 >D<F9D<S 2k  > 84AAO@ F45?. 5 CB;6B?S9F GEF4AB6<FP, KFB ?GKL<@< 
< D46ABJ9AAO@< S6?SRFES FD< 4?PF9DA4F<6O: A, D, G, − CBE>B?P>G )(2 Ak  

= = )(2 Dk  = )(2 Gk  = 4. %?98B64F9?PAB, CD< D9L9A<< E?98GRM9= BCF<@<-
;4J<BAAB= ;484K< 5G8GF BJ9A<64FPES FB?P>B QF< FD< 4?PF9DA4F<6O. 

$9L9A<9 6FBDB= <; L9EF< BCF<@<;4J<BAAOI ;484K A9 G@9APL49F 
K<E?B ?GKL<I 4?PF9DA4F<6, CBE>B?P>G )(1 Ak  = )(1 Dk  = )(1 Gk  = 6,  FB 9EFP 
4?PF9DA4F<6O A, D, G  D46ABJ9AAO < CB >D<F9D<R 1k . 

#D< D9L9A<< FD9FP9= <; L9EF< BCF<@<;4J<BAAOI ;484K ED98< 4?P-
F9DA4F<6 A, D, G  <MGFES 4?PF9DA4F<6O, BCF<@4?PAO9 CB >B@CBA9AFG 6k  

69>FBDAB7B >D<F9D<S. #D<@9A9A<9 >D<F9D<S 6k  > 84AAO@ F45?. 5 CB;6B-
?S9F GEF4AB6<FP, KFB ?GKL9= < 98<AEF69AAB= S6?S9FES 4?PF9DA4F<64 G, 
CBE>B?P>G )(6 Ak  = )(6 Dk  = 3, 4 )(6 Gk  = 4.  &4><@ B5D4;B@, CD<@9A9A<9 
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?9>E<>B7D4H<K9E>B7B @9FB84 D9L9A<S @AB7B>D<F9D<4?PAB= ;484K< 6 84A-
AB@ E?GK49 CB;6B?S9F 6O89?<FP 98<AEF69AAB9 ?GKL99 D9L9A<9. 

#B8698ё@ <FB7< D4EE@BFD9A<S @9FB8B6 D9L9A<S ;484K E 69>FBDAO@ 
>D<F9D<9@. 

�?S D9L9A<S ;484K E 69>FBDAO@ >D<F9D<9@ A9B5IB8<@B ;484A<9 A9-
>BFBDB7B D9L4RM97B CD46<?4. �8<AEF69AAB7B GA<69DE4?PAB7B D9L4R-
M97B CD46<?4 A9 EGM9EF6G9F, B8A4>B <@99FES @AB:9EF6B >BA>D9FAOI D9-
L4RM<I CD46<?. �O5BD FB7B <?< <AB7B D9L4RM97B CD46<?4 ;46<EF< BF 
EB89D:4F9?PAB= CBEF4AB6>< D9L49@B= ;484K< < EG5N9>F<6AOI CD98CB-
KF9A<= ?<J4, CD<A<@4RM97B D9L9A<S. (BD@4?<;B64AAOI B5M9CD<;A4A-
AOI CDBJ98GD 6O5BD4 D9L4RM<I CD46<? 6 A4EFBSM99 6D9@S A9 EGM9-
EF6G9F. $4;D45BF>4 F4><I CDBJ98GD CD98EF46?S9F EB5B= E?B:AGR >BAJ9C-
FG4?PAGR CDB5?9@G.  
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1. (BD@4?<;G=F9 E<FG4J<R 6O5BD4 6 6<89 ;484K< CD<ASF<S D9L9A<S 
E 69>FBDAO@ >D<F9D<9@ CD< D4;@9D4I @4FD<JO A9 @9A99 K9@ 8ô6.  

2. $9L<F9 EHBD@G?<DB64AAGR ;484KG 6E9@< BC<E4AAO@< 6 @9FB8<K9-
E><I G>4;4A<SI @9FB84@<. 

3. "HBD@<F9 BFK9F CB ?45BD4FBDAB= D45BF9. 
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�<EJ<C?<A4 «�B@CPRF9DA4S CB889D:>4 CD<ASF<S D9L9A<=» EF46<F E6B9= 

J9?PR HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<= 5G8GM97B @47<EFD4 CB A4CD46-

?9A<R CB87BFB6>< 15.04.04 4 �6FB@4F<;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < 

CDB<;6B8EF6.  

�B8, HBD@G?<DB6>4 
>B@C9F9AJ<< 

�B8, HBD@G?<DB6>4 <A8<>4-
FBD4 

#?4A<DG9@O9 D9;G?P-
F4FO B5GK9A<S CB 8<E-
J<C?<A9 (@B8G?R), I4-
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HBD@<DB64A<S >B@C9-
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"#�-8. %CBEB59A 
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A<S CB <I BJ9A>9 

��-1"#�-8 

"EGM9EF6?S9F 4A4?<; CDB9>-
FB6 EF4A84DFB6, D4J<BA4?<-
;4FBDE><I CD98?B:9A<= < 
<;B5D9F9A<= 6 B5?4EF< @4-
L<ABEFDB9A<S. 

"EGM9EF6?S9F 4A4?<; 
CDB9>FB6 EF4A84DFB6, 
D4J<BA4?<;4FBDE><I 
CD98?B:9A<S < <;B5D9-
F9A<S 6 B5?4EF< @4L<-
ABEFDB9A<S 

��-2"#�-8 

�BFB6<F D9J9A;<< A4 CDB-
9>FO EF4A84DFB6, D4J<BA4-
?<;4FBDE><I CD98?B:9A<= < 
<;B5D9F9A<= 6 B5?4EF< @4-
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�@99F BCOF CB87B-
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FB6 EF4A84DFB6, D4J<B-
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"#�-12. %CBEB59A 
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4?7BD<F@B6 < EB6D9-
@9AAOI J<HDB6OI E<-
EF9@ 46FB@4F<;<DB64A-
AB7B CDB9>F<DB64A<S 
F9IAB?B7<K9E><I CDB-
J9EEB6 

��-2"#�-12 

$4;D454FO649F < BCF<@<;<-
DG9F 4?7BD<F@O < 

$4;D454FO649F 4?7B-
D<F@O < EB6D9@9AAO9 
J<HDB6O9 E<EF9@O 



 

146 

 

<;7BFB6?9A<S 89F4-
?9= < G;?B6 D4;?<K-
AB= E?B:ABEF< A4 
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CDB7D4@@AO@ GCD46-
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HGA>J<BA<DB64A<S 
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EB6D9@9AAO9 J<HDB6O9 E<-
EF9@O 46FB@4F<;<DB64AAB7B 
CDB9>F<DB64A<S F9IAB?B7<-
K9E><I CDBJ9EEB6; EB;8464FP 
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?B7<K9E><I CDBJ9EEB6. 
$4;D454FO649F CDB-
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EF4A>4I E K<E?B6O@ 
CDB7D4@@AO@ GCD46-
?9A<9@ 

��-3"#�-12 
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B59EC9K<FP GE6B9A<9 EFG89AF4@< CD4>F<K9E><I A46O>B6 <ECB?P;B64A<S 

>B@CPRF9DAOI ED98EF6 8?S D94?<;4J<< D4;?<KAOI D9L9A<= ED98EF64@< EB6D9-
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Q?9@9AFB6, F9IA<K9E>B7B, 4?7BD<F@<K9E>B7B < CDB7D4@@AB7B B59EC9K9A<S A4 

54;9 EB6D9@9AAOI @9FB8B6, ED98EF6 < F9IAB?B7<= CDB9>F<DB64A<S. 
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?B:9A<S < <;B5D9F9A<S 6 B5?4EF< @4L<ABEFDB9A<S 

• (BD@<DG9F D9J9A;<< A4 CDB9>FO EF4A84DFB6, 7BFB6<F D4J<BA4?<;4FBD-

E><9 CD98?B:9A<S < <;B5D9F9A<S 6 B5?4EF< @4L<ABEFDB9A<S 

• �@99F BCOF CB87BFB6>< BF;O6B6 < ;4>?RK9A<= CB BJ9A>9 CDB9>FB6 

EF4A84DFB6, D4J<BA4?<;4FBDE><I CD98?B:9A<= < <;B5D9F9A<= 6 B5?4EF< @4L<-

ABEFDB9A<S 

• �9@BAEFD<DG9F ;A4A<9 4?7BD<F@B6 < EB6D9@9AAOI J<HDB6OI E<EF9@ 

46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S F9IAB?B7<K9E><I CDBJ9EEB6 

• $4;D454FO649F 4?7BD<F@O < EB6D9@9AAO9 J<HDB6O9 E<EF9@O 46FB@4F<-

;<DB64AAB7B CDB9>F<DB64A<S F9IAB?B7<K9E><I CDBJ9EEB6. 

• "CF<@<;<DG9F 4?7BD<F@O < EB6D9@9AAO9 J<HDB6O9 E<EF9@O 46FB@4F<-

;<DB64AAB7B CDB9>F<DB64A<S F9IAB?B7<K9E><I CDBJ9EEB6. 

• $4;D454FO649F CDB7D4@@O <;7BFB6?9A<S 89F4?9= < G;?B6 D4;?<KAB= 

E?B:ABEF< A4 EF4A>4I E K<E?B6O@ CDB7D4@@AO@ GCD46?9A<9@ 

• #DB9>F<DG9F 4?7BD<F@O HGA>J<BA<DB64A<S 7<5><I CDB<;6B8EF69AAOI 

E<EF9@ 

 9FB8<K9E><9 G>4;4A<S CD98A4;A4K9AO 8?S 6OCB?A9A<S E4@BEFBSF9?PAB= 

D45BFO CB 8<EJ<C?<A9 «�B@CPRF9DA4S CB889D:>4 CD<ASF<S D9L9A<=» E GK9-

FB@ FD95B64A<= (�"% �" 8?S A4CD46?9A<S CB87BFB6>< 15.04.04 4 �6FB@4F<-

;4J<S F9IAB?B7<K9E><I CDBJ9EEB6 < CDB<;6B8EF6. "A< ECBEB5EF6GRF ?GKL9@G 

GE6B9A<R EFG89AF4@< F9BD9F<K9E><I CB?B:9A<= < B59EC9K<649F CD<B5D9F9A<9 

CD4>F<K9E><I A46O>B6 CB <EE?98B64A<R Q?9@9AFB6 < E<EF9@ 46FB@4F<K9E>B7B 

D97G?<DB64A<S < GCD46?9A<S.  
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1. "�-�/ )�$��&�$�%&��� %� "%&"/&��0!"� $��"&/ 

"�'+�.-�)%/ #$� ��'+�!�� ��%*�#��!/ 
«�!("$ �*�"!!�/ ���"#�%!"%&0 � ��-�&� ��!!/)» 

%4@BEFBSF9?PA4S D45BF4 EFG89AFB6 (84?99 4 %$%) S6?S9FES A9BFN9@?9-

@B= EBEF46?SRM9= B5D4;B64F9?PAB7B CDBJ9EE4 6 'A<69DE<F9F9 < S6?S9FES B5S-

;4F9?PAB= 8?S >4:8B7B EFG89AF4. "EAB6A4S J9?P %$% 4 BE6B9A<9 6 CB?AB@ 

B5N9@9 B5D4;B64F9?PAB= CDB7D4@@O < CBE?98B64F9?PAB9 HBD@<DB64A<9 >B@-

C9F9AJ<= QHH9>F<6AB= E4@BEFBSF9?PAB= CDBH9EE<BA4?PAB= (CD4>F<K9E>B= < 

A4GKAB-F9BD9F<K9E>B=) 89SF9?PABEF<. %4@BEFBSF9?PA4S D45BF4 >BA>D9FA4 CB 

E6B9= CD98@9FAB= A4CD46?9AABEF< < EBCDB6B:849FES A9CD9DO6AO@ >BAFDB?9@ 

< BJ9A>B= 99 D9;G?PF4FB6. 

�B?<K9EF6B K4EB6, BF6B8<@B9 A4 E4@BEFBSF9?PAGR D45BFG, BCD989?S9FES 

GK95AO@ C?4AB@ A4CD46?9A<S CB87BFB6>< 15.04.04. 

%B89D:4F9?PAB E4@BEFBSF9?PA4S D45BF4 EFG89AFB6 BCD989?S9FES (�"% 

�" A4CD46?9A<S CB87BFB6>< 15.04.04, CDB7D4@@B= < GK95AB-@9FB8<K9E><@ 

>B@C?9>EB@ 8<EJ<C?<AO «�B@CPRF9DA4S CB889D:>4 CD<ASF<S D9L9A<=».  

 9FB8<>4 BD74A<;4J<< E4@BEFBSF9?PAB= D45BFO EFG89AFB6 ;46<E<F BF 

EFDG>FGDO, I4D4>F9D4 < BEB59AABEF9= 8<EJ<C?<AO «�B@CPRF9DA4S CB889D:>4 

CD<ASF<S D9L9A<=», B5N9@4 K4EB6 A4 99 <;GK9A<9, 6<84 ;484A<= 8?S %$%, <A-

8<6<8G4?PAOI 6B;@B:ABEF9= EFG89AFB6 < GE?B6<= GK95AB= 89SF9?PABEF<. 

(BD@O E4@BEFBSF9?PAB= D45BFO EFG89AFB6 BCD989?SRFES EB89D:4A<9@ 

8<EJ<C?<AO «�B@CPRF9DA4S CB889D:>4 CD<ASF<S D9L9A<=», EF9C9APR CB87B-

FB6?9AABEF< EFG89AFB6. "A< @B7GF 5OFP F9EAB E6S;4AO E F9BD9F<K9E><@ >GD-

EB@ < <@9FP GK95AO= <?< GK95AB-<EE?98B64F9?PE><= I4D4>F9D. (BD@G E4@B-

EFBSF9?PAB= D45BFO EFG89AFB6 BCD989?SRF >4H98D4 �%1� CD< D4;D45BF>9 

CDB7D4@@O 8<EJ<C?<AO «�B@CPRF9DA4S CB889D:>4 CD<ASF<S D9L9A<=». 

%4@BEFBSF9?PA4S D45BF4 @B:9F BEGM9EF6?SFPES <A8<6<8G4?PAB <?< 7DGC-

C4@< EFG89AFB6 6 ;46<E<@BEF< BF J9?<, B5N9@4, >BA>D9FAB= F9@4F<>< E4@BEFB-

SF9?PAB= D45BFO, GDB6AS E?B:ABEF<, GDB6AS G@9A<= EFG89AFB6. 
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%$%, A9 CD98GE@BFD9AA4S B5D4;B64F9?PAB= CDB7D4@@B=, GK95AO@ C?4AB@ 

< GK95AB-@9FB8<K9E><@< @4F9D<4?4@<, D4E>DO64RM<@< < >BA>D9F<;<DGR-

M<@< <I EB89D:4A<9, BEGM9EF6?S9FES EFG89AF4@< <A<J<4F<6AB, E J9?PR D94-

?<;4J<< EB5EF69AAOI GK95AOI < A4GKAOI <AF9D9EB6. 

� GK95AB@ CDBJ9EE9 6O89?SRF 4G8<FBDAGR < 6A94G8<FBDAGR E4@BEFBS-

F9?PAGR D45BFG. 

�G8<FBDA4S E4@BEFBSF9?PA4S D45BF4 CB 8<EJ<C?<A9 «�B@CPRF9DA4S CB8-

89D:>4 CD<ASF<S D9L9A<=» 6OCB?AS9FES A4 GK95AOI ;4ASF<SI (?9>J<SI, CD4>-

F<K9E><I, ?45BD4FBDAOI ;4ASF<SI < >BAEG?PF4J<SI) CB8 DG>B6B8EF6B@ CD9CB-

8464F9?S < CB 97B ;484A<R. 

�A94G8<FBDA4S E4@BEFBSF9?PA4S D45BF4 EFG89AFB6 6OCB?AS9FES 6B 6A94-

G8<FBDAB9 6D9@S CB ;484A<R < CD< @9FB8<K9E>B@ DG>B6B8EF69 < >BAFDB?9 CD9-

CB8464F9?S, AB 59; 97B A9CBED98EF69AAB7B GK4EF<S. %$% 6>?RK49F 6 E95S: 

• CB87BFB6>G > 4G8<FBDAO@ ;4ASF<S@ (?9>J<BAAO@ < CD4>F<K9E><@) < 

6OCB?A9A<9 EBBF69FEF6GRM<I ;484A<=; 

• D45BFG A48 BF89?PAO@< F9@4@< GK95AOI 8<EJ<C?<A (@B8G?9=) 6 EBBF-

69FEF6<< E GK95AB-F9@4F<K9E><@< C?4A4@<; 

• 6OCB?A9A<9 >BAFDB?PAOI D45BF; 

• CB87BFB6>G >B 6E9@ 6<84@ CDB@9:GFBKAOI < <FB7B6OI >BAFDB?PAOI 

<ECOF4A<=. 

 

1.1. #>43>B>2:0 : ;5:F8O< 

�?46AB9 6 C9D<B8 CB87BFB6>< > ?9>J<BAAO@ ;4ASF<S@ 4 A4GK<FPES @9FB-

84@ E4@BEFBSF9?PAB7B G@EF69AAB7B FDG84, EB;A4F9?PAB D4;6<64FP E6B< F6BDK9-

E><9 ECBEB5ABEF< < B6?48964FP A46O>4@< F6BDK9E>B= D45BFO. �?S QFB7B A9B5-

IB8<@B EFDB7B EB5?R84FP 8<EJ<C?<AG GK95O < CB6989A<S. +9F>B9 C?4A<DB64-

A<9 E6B97B D45BK97B 6D9@9A< < BF8OI4 S6?S9FES A9B5IB8<@O@ GE?B6<9@ 8?S 

GEC9LAB= E4@BEFBSF9?PAB= D45BFO. � BEAB6G 97B AG:AB CB?B:<FP D45BK<9 

CDB7D4@@O <;GK49@OI 6 E9@9EFD9 8<EJ<C?<A.  
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�4:8B@G EFG89AFG E?98G9F EBEF46?SFP 9:9A989?PAO= < E9@9EFDB6O= 

C?4AO D45BFO, 4 F4>:9 C?4A A4 >4:8O= D45BK<= 89AP. % 69K9D4 6E9784 A48B 

D4ECD989?SFP D45BFG A4 ;46FD4LA<= 89AP. � >BAJ9 >4:8B7B 8AS J9?9EBB5D4;AB 

CB86B8<FP <FB7 D45BFO: FM4F9?PAB CDB69D<FP, 6E9 ?< 6OCB?A9AB CB A4@9K9A-

AB@G C?4AG, A9 5O?B ?< >4><I-?<5B BFEFGC?9A<=, 4 9E?< 5O?<, CB >4>B= CD<-

K<A9 QFB CDB<;BL?B. !G:AB BEGM9EF6?SFP E4@B>BAFDB?P, >BFBDO= S6?S9FES 

A9B5IB8<@O@ GE?B6<9@ GEC9LAB= GK95O. �E?< KFB-FB BEF4?BEP A96OCB?A9A-

AO@, A9B5IB8<@B <;OE>4FP 6D9@S 8?S ;469DL9A<S QFB= K4EF< D45BFO, A9 

G@9APL4S B5N9@4 A989?PAB7B C?4A4. 

%?GL4A<9 < ;4C<EP ?9>J<= 4 E?B:AO= 6<8 6G;B6E>B= 4G8<FBDAB= D4-

5BFO. �A<@4F9?PAB9 E?GL4A<9 < >BAEC9>F<DB64A<9 ?9>J<= CD98CB?4749F <A-

F9AE<6AGR G@EF69AAGR 89SF9?PABEFP EFG89AF4. �D4F><9 ;4C<E< ?9>J<=, <I 

>BAEC9>F<DB64A<9 CB@B749F GE6B<FP GK95AO= @4F9D<4?. �BAEC9>F S6?S9FES CB-

?9;AO@ FB784, >B784 ;4C<E4AB E4@B9 EGM9EF69AAB9, BEAB6AB9 < E89?4AB QFB E4-

@<@ EFG89AFB@. !9 A48B EFD9@<FPES ;4C<E4FP 8BE?B6AB 6ER ?9>J<R. &4>B9 

«>BAEC9>F<DB64A<9» CD<ABE<F 5B?PL9 6D984, K9@ CB?P;O. �4C<EP ?9>J<= D9-

>B@9A8G9FES 69EF< CB 6B;@B:ABEF< EB5EF69AAO@< HBD@G?<DB6>4@<. �9?4-

F9?PAB ;4C<EP BEGM9EF6?SFP A4 B8AB= EFD4A<J9, 4 E?98GRMGR BEF46?SFP 8?S 

CDBD45BF>< GK95AB7B @4F9D<4?4 E4@BEFBSF9?PAB 6 8B@4LA<I GE?B6<SI.  

�BAEC9>F ?9>J<= ?GKL9 CB8D4;89?SFP A4 CGA>FO, C4D47D4HO, EB5?R84S 

>D4EAGR EFDB>G. 1FB@G 6 5B?PLB= EF9C9A< 5G8GF ECBEB5EF6B64FP CGA>FO 

C?4A4 ?9>J<<, CD98?B:9AAO9 CD9CB8464F9?S@. #D<AJ<C<4?PAO9 @9EF4, BCD9-

89?9A<S, HBD@G?O < 8DG7B9 E?98G9F EBCDB6B:84FP ;4@9K4A<S@< «64:AB», 

«BEB5B 64:AB», «IBDBLB ;4CB@A<FP» < F.C.  B:AB 89?4FP QFB < E CB@BMPR 

D4;ABJ69FAOI @4D>9DB6 <?< DGK9>. �GKL9 9E?< BA< 5G8GF EB5EF69AAO@<, 

KFB5O A9 CD<IB8<?BEP CDBE<FP <I G B8AB>GDEA<>B6 < F9@ E4@O@ A9 BF6?9>4FP 

<I 6B 6D9@S ?9>J<<. *9?9EBB5D4;AB D4;D45BF4FP EB5EF69AAGR «@4D>B7D4H<R» 

(;A4K><, E<@6B?O), EB>D4M9A<S E?B6. !9 ?<LA<@ 5G89F < <;GK9A<9 BEAB6 EF9-

AB7D4H<<. $45BF4S A48 >BAEC9>FB@ ?9>J<=, 6E9784 A9B5IB8<@B <ECB?P;B64FP 

A9 FB?P>B GK95A<>, AB < FG ?<F9D4FGDG, >BFBDGR 8BCB?A<F9?PAB D9>B@9A8B64? 
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?9>FBD. �@9AAB F4>4S E9DP9;A4S, >DBCBF?<64S D45BF4 E ?9>J<BAAO@ @4F9D<4-

?B@ CB;6B?<F 7?G5B>B B6?489FP ;A4A<S@<. 

 

1.2. #>43>B>2:0 : ?@0:B8G5A:8< 70=OB8O< 

#B87BFB6>G > >4:8B@G CD4>F<K9E>B@G ;4ASF<R EFG89AF 8B?:9A A4K4FP E 

B;A4>B@?9A<S E @9FB8<K9E><@< G>4;4A<S@<, >BFBDO9 6>?RK4RF EB89D:4A<9 

D45BFO. &M4F9?PAB9 CDB8G@O64A<9 < <;GK9A<9 6BCDBEB6 BEAB6O649FES A4 CDB-

D45BF>9 F9>GM97B @4F9D<4?4 ?9>J<<, 4 ;4F9@ <;GK9A<S B5S;4F9?PAB= < 8BCB?-

A<F9?PAB= ?<F9D4FGDO, D9>B@9A8B64AAGR > 84AAB= F9@9. !4 BEAB69 <A8<6<-

8G4?PAOI CD98CBKF9A<= EFG89AFG A9B5IB8<@B E4@BEFBSF9?PAB 6O5D4FP F9@G 

8B>?484 CB CDB5?9@9 < CB 6B;@B:ABEF< CB87BFB6<FP CB A9@G CD9;9AF4J<R.  

�E?< CDB7D4@@B= 8<EJ<C?<AO CD98GE@BFD9AB 6OCB?A9A<9 CD4>F<K9-

E>B7B ;484A<S, FB 97B A9B5IB8<@B 6OCB?A<FP E GK9FB@ CD98?B:9AAB= <AEFDG>-

J<< (GEFAB <?< C<EP@9AAB). �E9 AB6O9 CBASF<S CB <;GK49@B= F9@9 A9B5IB8<@B 

6OGK<FP A4<;GEFP < 6A9EF< 6 7?BEE4D<=, >BFBDO= J9?9EBB5D4;AB 69EF< E E4@B7B 

A4K4?4 <;GK9A<S >GDE4. $9;G?PF4F F4>B= D45BFO 8B?:9A CDBS6<FPES 6 ECBEB5-

ABEF< EFG89AF4 E6B5B8AB BF69F<FP A4 F9BD9F<K9E><9 6BCDBEO E9@<A4D4, 97B 6O-

EFGC?9A<< < GK4EF<< 6 >B??9>F<6AB@ B5EG:89A<< 6BCDBEB6 <;GK49@B= F9@O, 

CD46<?PAB@ 6OCB?A9A<< CD4>F<K9E><I ;484A<= < >BAFDB?PAOI D45BF.  

� ;46<E<@BEF< BF EB89D:4A<S < >B?<K9EF64 BF6989AAB7B 6D9@9A< A4 <;G-

K9A<9 >4:8B= F9@O CD4>F<K9E>B9 ;4ASF<9 @B:9F EBEFBSFP <; K9FOD9I-CSF< K4-

EF9=:  

1. "5EG:89A<9 F9BD9F<K9E><I 6BCDBEB6, BCD989?9AAOI CDB7D4@@B= 8<E-

J<C?<AO.  

2. �B>?48 </<?< 6OEFGC?9A<9 E CD9;9AF4J<S@< CB 6O5D4AAB= CDB5?9@9.  

3. "5EG:89A<9 6OEFGC?9A<= CB F9@9 4 8<E>GEE<S.  

4. �OCB?A9A<9 CD4>F<K9E>B7B ;484A<S E CBE?98GRM<@ D4;5BDB@ CB?GK9A-

AOI D9;G?PF4FB6 <?< B5EG:89A<9 CD4>F<K9E>B7B ;484A<S. 

5. #B86989A<9 <FB7B6 ;4ASF<S.  
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#9D64S K4EFP 4 B5EG:89A<9 F9BD9F<K9E><I 6BCDBEB6 4 CDB6B8<FES 6 

6<89 HDBAF4?PAB= 59E98O EB 6E9= 7DGCCB= < 6>?RK49F 6O5BDBKAGR CDB69D>G 

CD9CB8464F9?9@ F9BD9F<K9E><I ;A4A<= EFG89AFB6. #D<@9DA4S CDB8B?:<F9?P-

ABEFP 4 8B 15 @<AGF. �FBD4S K4EFP 4 6OEFGC?9A<9 EFG89AFB6 E 8B>?484@<, 

>BFBDO9 8B?:AO EBCDB6B:84FPES CD9;9AF4J<S@< E J9?PR GE<?9A<S A47?S8AB-

EF< 6BECD<SF<S, CB B8AB@G <; 6BCDBEB6 CD4>F<K9E>B7B ;4ASF<S. "5S;4F9?PAO= 

Q?9@9AF 8B>?484 4 CD98EF46?9A<9 < 4A4?<; EF4F<EF<K9E><I 84AAOI, B5BEAB-

64A<9 EBJ<4?PAOI CBE?98EF6<= ?R5B7B Q>BAB@<K9E>B7B H4>F4, S6?9A<S <?< 

CDBJ9EE4. #D<@9DA4S CDB8B?:<F9?PABEFP 4 20-25 @<AGF. #BE?9 8B>?48B6 E?9-

8G9F <I B5EG:89A<9 4 8<E>GEE<S. � IB89 QFB7B QF4C4 CD4>F<K9E>B7B ;4ASF<S 

@B7GF 5OFP ;484AO GFBKASRM<9 6BCDBEO > 8B>?48K<>4@. #D<@9DA4S CDB8B?-

:<F9?PABEFP 4 8B 15-20 @<AGF. �E?< CDB7D4@@B= CD98GE@BFD9AB 6OCB?A9A<9 

CD4>F<K9E>B7B ;484A<S 6 D4@>4I >BA>D9FAB= F9@O, FB CD9CB8464F9?S@< BCD9-

89?S9FES 97B EB89D:4A<9 < 849FES 6D9@S A4 97B 6OCB?A9A<9, 4 ;4@9F <89F B5-

EG:89A<9 D9;G?PF4FB6. #B86989A<9@ <FB7B6 ;4>4AK<649FES CD4>F<K9E>B9 ;4AS-

F<9.  

� CDBJ9EE9 CB87BFB6>< > CD4>F<K9E><@ ;4ASF<S@, EFG89AF4@ A9B5IB8<@B 

B5D4F<FP BEB5B9 6A<@4A<9 A4 E4@BEFBSF9?PAB9 <;GK9A<9 D9>B@9A8B64AAB= 

GK95AB-@9FB8<K9E>B= (4 F4>:9 A4GKAB= < CBCG?SDAB=) ?<F9D4FGDO. %4@BEFBS-

F9?PA4S D45BF4 E GK95A<>4@<, GK95AO@< CBEB5<S@<, A4GKAB=, ECD46BKAB= < 

CBCG?SDAB= ?<F9D4FGDB=, @4F9D<4?4@< C9D<B8<K9E><I <;84A<= < �AF9DA9F4, 

EF4F<EF<K9E><@< 84AAO@< S6?S9FES A4<5B?99 QHH9>F<6AO@ @9FB8B@ CB?GK9-

A<S ;A4A<=, CB;6B?S9F ;A4K<F9?PAB 4>F<6<;<DB64FP CDBJ9EE B6?489A<S <AHBD-

@4J<9=, ECBEB5EF6G9F 5B?99 7?G5B>B@G GE6B9A<R <;GK49@B7B @4F9D<4?4, HBD-

@<DG9F G EFG89AFB6 E6B9 BFABL9A<9 > >BA>D9FAB= CDB5?9@9. �B?99 7?G5B>B@G 

D4E>DOF<R 6BCDBEB6 ECBEB5EF6G9F ;A4>B@EF6B E 8BCB?A<F9?PAB= ?<F9D4FGDB=, 

D9>B@9A8B64AAB= CD9CB8464F9?9@ CB >4:8B= F9@9 E9@<A4DE>B7B <?< CD4>F<-

K9E>B7B ;4ASF<S, KFB CB;6B?S9F EFG89AF4@ CDBS6<FP E6BR <A8<6<8G4?PABEFP 6 

D4@>4I 6OEFGC?9A<S A4 84AAOI ;4ASF<SI, 6OS6<FP L<DB><= EC9>FD @A9A<= CB 

<;GK49@B= CDB5?9@9. 
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1.3. %0<>AB>OB5;L=>5 87CG5=85 <0B5@80;0 B5< 

�BAEC9>F 4 A4<5B?99 EB69DL9AA4S < A4<5B?99 E?B:A4S HBD@4 ;4C<E<. 

%?B6B «>BAEC9>F» CDB<EIB8<F BF ?4F<AE>B7B «conspectus», KFB B;A4K49F «B5-

;BD, <;?B:9A<9». � CD46<?PAB EBEF46?9AAB@ >BAEC9>F9 B5OKAB 6O89?9AB E4-

@B9 BEAB6AB9 6 <;GK49@B@ F9>EF9, EBED98BFBK9AB 6A<@4A<9 A4 A4<5B?99 EGM9-

EF69AAB@, 6 >D4F><I < K9F><I HBD@G?<DB6>4I B5B5M9AO 64:AO9 F9BD9F<K9-

E><9 CB?B:9A<S.  

�BAEC9>F CD98EF46?S9F EB5B= BFABE<F9?PAB CB8DB5AB9, CBE?98B64F9?PAB9 

<;?B:9A<9 EB89D:4A<S CDBK<F4AAB7B. !4 C9D6OI CBD4I J9?9EBB5D4;AB 6 ;4C<-

ESI 5?<:9 89D:4FPES F9>EFG, CD<5974S ;4K4EFGR > CDS@B@G J<F<DB64A<R 46-

FBD4. � 84?PA9=L9@, CB @9D9 6OD45BF>< A46O>B6 >BAEC9>F<DB64A<S, ;4C<E< 

5G8GF ABE<FP 5B?99 E6B5B8AO= < E:4FO= I4D4>F9D.  
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