
�<=<EF5DEF6> E5?LE>>7> E>7O=EF64 
$>EE<=E>>= $545D4F<<

&5E=>?>7<G5E><= <=EF<FGF-D<?<4? $���' �� '?LO=>6E><= ��' 

%.�. �5FDO>>6

�.�. %>E?>6 
�.$. %4?4EGF4<=>6

>D4F><= >GDE ?5>F<=

�<<<FD>67D44 - 2023

Управление проектами



'�� 629

��� 39.3

� - 31

�5FDO>>6, %.�. Управление проектами: >D4F><= >GDE ?5>F<= / %.�. 
�5FDO>>6, �.�. %>E?>6, �.$. %4?4EGF4<=>6,, - �<<<FD>67D44: 
&5E=>?>7<G5E><= <=EF<FGF 3 D<?<4? '?��', 2023.- 169 E.

$5F5=75=FO: �?GM5=>> �=4D5= �=4F>?L56<G, >4=4<44F F5E=<G5E><E =4G>, 
4>F5=F >4D54DO «->E??G4F4F<O <>5<?L=OE <4L<= < 
F5E=>?>7<G5E>>7> >5>DG4>64=<O» $���' �� '?LO=>6E><= ��'

Управление проектами: >D4F><= >GDE ?5>F<= ?D54=47=4G5= 4?O ?>47>F>6>< 
54>4?46D>6 >G=>= < 74>G=>= D>D< >5GG5=<O ?> =4?D46?5=<N ?>47>F>6>< 
23.03.03 «->E??G4F4F<O  FD4=E?>DF=>-F5E=>?>7<G5E><E <4L<= < >><??
5>E>6».

'F65D645=>
=4 74E544=<< >4D54DO «Эксплуатация мобильных 
машин и социально - гуманитарных дисциплин

&5E=>?>7<G5E>>7> <=EF<FGF4 3 D<?<4?4 
$���' �� '?LO=>6E><= ��', 

?D>F>>>? 7 1 >F 4 сентября 20237.
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�IB:89A<9 $BEE<< 6 DOABKAGR Q>BAB@<>G  ;4EF46?S9F C9D9E@BFD9FP 
EB89D:4A<9 E<EF9@O 8<EJ<C?<A, ;4A<@4RM<IES Q>BAB@<>B=, C?4A<DB64A<-

9@, BD74A<;4J<9= < GCD46?9A<9@. �@9AAB QF<, I4D4>F9DAO9 8?S DOABKAB= 

Q>BAB@<>< CD<K<AO FD95GRF A9 CDBEFB CB6OL9A<S GDB6AS EC9J<4?<;4J<< 

Q>BAB@<>B-GCD46?9AK9E>B= 89SF9?PABEF<, AB < D4;D45BF>< EC9J<4?PAOI @9-
FB8B6 C?4A<DB64A<S, >BAFDB?S EDB>B6 <ECB?A9A<S < BD74A<;4J<< 6;4<@B89=-

EF6<S <ECB?A<F9?9=.  "EAB6B= AB6B7B CB8IB84 >  B5N9>FG GCD46?9A<S S6?S9F-
ES >BAJ9CJ<S GCD46?9A<S CDB9>FB@ (Project Management). � A4EFBSM9@G 6D9-
@9A< GCD46?9A<9 CDB9>F4@< EF4?B CD<;A4AAB= 6B 6E9I D4;6<FOI EFD4A4I @9-
FB8B?B7<9= BEGM9EF6?9A<S <A69EF<J<BAAB= 89SF9?PABEF<.    

*9?PR <;GK9A<S 8<EJ<C?<AO  «'CD46?9A<9 CDB9>F4@<» S6?S9FES  ;A4-
>B@EF6B EFG89AFB6 E EGMABEFPR < <AEFDG@9AF4@< CDB9>FAB7B @9A98:@9AF4, 
CB;6B?SRM97B >64?<H<J<DB64AAB CD<A<@4FP D9L9A<S CB GCD46?9A<R >B-
@4A8B= CDB9>F4, >BBD8<A<DB64A<R B5BDG8B64A<S, @4F9D<4?B6, H<A4AEB6OI 
ED98EF6 < 7D4H<>B6 8?S 6OCB?A9A<S BCD989?9AAB7B CDB9>F4 6 ;484AAB9 6D9@S 
6 CD989?4I 5R8:9F4 < > G8B6?9F6BD9A<R ;4>4;K<>4 (CBFD95<F9?S). 

#D98@9FB@ <;GK9A<S S6?S9FES CDB9>F >4> B5N9>F GCD46?9A<S.  � E<EF9-
@9 CB87BFB6>< @47<EFD4 CB A4CD46?9A<R 080100 «->BAB@<>4» QFB CB;6B?S9F 
EFG89AFG CD<B5D9EF< B8AG <; >?RK96OI EC9J<4?PAOI CDBH9EE<BA4?PAOI 
>B@C9F9AJ<= (%#�): «G@9A<9 6OCB?ASFP CDB9>FO < GCD46?SFP <@<». 

�484K4@< <;GK9A<S 8<EJ<C?<AO S6?SRFES: 
B;A4>B@?9A<9 E?GL4F9?9= E <EFBD<9= D4;6<F<S @9FB8B6 GCD46?9A<S 

CDB9>F4@<; 

<EE?98B64A<9 A4GKAOI, F9BD9F<K9E><I < @9FB8<K9E><I BEAB6 E<EF9@O 

GCD46?9A<S CDB9>F4@<; 

B6?489A<9 @9FB8<K9E><@< CB8IB84@< > CD<ASF<R D9L9A<= CB 6OD4-
5BF>9 >BAJ9CJ<< CDB9>F4, 97B EFDG>FGD<;4J<< < BJ9A>9; 

<;GK9A<9 DB?< < HGA>J<= CDB9>FAB7B @9A98:9D4 A4 D4;?<KAOI QF4C4I 
:<;A9AAB7B J<>?4 CDB9>F4; 

;A4>B@EF6B E BD74A<;4J<BAAO@< HBD@4@< GCD46?9A<S CDB9>F4@< <  

@9FB84@< <I D4;D45BF>< < BCF<@<;4J<<; 

BE6B9A<9 <AEFDG@9AF4D<S C?4A<DB64A<S < >BAFDB?S IB84 6OCB?A9A<S 
CDB9>F4; 

CD<B5D9F9A<9 < D4;6<F<9 A46O>B6 <EE?98B64F9?PE>B= < F6BDK9E>B= D4-
5BFO, Q>BAB@<K9E>B7B @B89?<DB64A<S CDB9>FB6 E CD<@9A9A<9@ CDB7D4@@AOI 
ED98EF6. 

 9:8GA4DB8AO= < BF9K9EF69AAO= BCOF 6 B5?4EF< GCD46?9A<S CDB9>F4-
@< E>BAJ9AFD<DB64A 6 @9:8GA4DB8AOI < A4J<BA4?PAOI EF4A84DF4I. "EAB6-
AB= EF4A84DF  �AEF<FGF4 'CD46?9A<S #DB9>F4@< %,� (PMI) � ANSI PMI 

PMBOOK (Project Management Body of Knowledge) Guide � 2004 Edition  

EHBD@<DB64A 6 «$G>B6B8EF69 > E6B8G ;A4A<= CB GCD46?9A<R CDB9>F4@<», 

6 >BFBDB@ BC<E4AO CDBJ9EEO < B5?4EF< ;A4A<= GCD46?9A<S CDB9>F4@<. �4A-
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AO= EF4A84DF 6O89?S9F 896SFP B5?4EF9= ;A4A<=: GCD46?9A<9 <AF97D4J<9=; 

GCD46?9A<9 EB89D:4A<9@; GCD46?9A<9 6D9@9A9@; GCD46?9A<9 EFB<@BEFPR; 

GCD46?9A<9 >4K9EF6B@; GCD46?9A<9 C9DEBA4?B@; GCD46?9A<9 >B@@GA<>4J<S-
@<; GCD46?9A<9 D<E>4@<; GCD46?9A<9 >BAFD4>F4@< CDB9>F4. 

%FD9@?9A<9 @4>E<@4?PAB GK9EFP @9FB8<K9E><= CB8IB8 > HBD@<DB64-
A<R E6B84 ;A4A<= CB GCD46?9A<R CDB9>F4@< (CD< B7D4A<K9A<< 6 B5N9@9 K4-
EB6 ?9>J<BAAOI ;4ASF<= � 34 K4E.) S6?S9FES CD<K<AB= CBEFDB9A<S F9IAB?B7<-

K9E>B= CBE?98B64F9?PABEF< <;?B:9A<S >GDE4 E CD<6S;>B= > :<;A9AAB@G J<>-
?G CDB9>F4. +4EFP B5?4EF9= ;A4A<= < CDBJ9EEB6 GCD46?9A<S D4EE@4FD<649FES 
CB?ABEFPR (GCD46?9A<9 EB89D:4A<9@, 6D9@9A9@, EFB<@BEFPR, >B@@GA<>4-
J<S@< < F. 8.), K4EFP 6>?RK9A4 >4> EBEF46?SRM4S 6 D4;89?O >GDE4 (GCD46?9-
A<9 <AF97D4J<9=, >BAFD4>F4@<, >B@4A8B= CDB9>F4), 4 8?S B5?4EF9= ;A4A<=, 

S6?SRM<IES CD98@9FB@ @9:8<EJ<C?<A4DAOI E6S;9= @47<EFDE>B= CB87BFB6>< 

CB A4CD46?9A<R 080100 «->BAB@<>4» (GCD46?9A<9 C9DEBA4?B@, D<E>4@<, >4-
K9EF6B@), BCD989?9AB @9EFB 6 8<EJ<C?<A9 «'CD46?9A<9 CDB9>F4@<».  

%FDG>FGD4 >GDE4, E GK9FB@ G>4;4AAOI @9FB8<K9E><I CD<9@B6 < B7D4A<-

K9A<=, EBEFB<F <; E?98GRM<I 5?B>B6:  
66B8A4S K4EFP, ;484K< >GDE4, <EFBD<S < Q6B?RJ<S D4;6<F<S @9FB8B6 

GCD46?9A<S CDB9>F4@<, BEAB6AO9 CBASF<S < BCD989?9A<S; 
<A<J<4J<S < D4;D45BF>4 >BAJ9CJ<< CDB9>F4, CD98OA69EF<J<BAA4S H4;4, 

BJ9A>4 :<;A9ECBEB5ABEF< CDB9>F4, C?4A<DB64A<9 EB89D:4A<S CDB9>F4, D4;-
D45BF>< CDB9>FAB-E@9FAB= 8B>G@9AF4J<<, @4F9D<4?PAB-F9IA<K9E>4S CB87B-
FB6>4 CDB9>F4; 

GCD46?9A<9 6D9@9A9@  < EFB<@BEFPR CDB9>F4, BD74A<;4J<BAAO9 HBD@O 

GCD46?9A<S CDB9>F4@<, EB;84A<9 CDB9>FAB= >B@4A8O, >BAFDB?P,  D97G?<DB64-
A<9 < GCD46?9A<9 <;@9A9A<S@<, GCD46?9A<9 >B@@GA<>4J<S@< < ;469DL9A<9 
CDB9>F4. 

� CD<?B:9A<< CD<6989A E?B64DP F9D@<AB6 < BCD989?9A<=, A9B5IB8<-

@OI 8?S ?GKL97B GE6B9A<S @4F9D<4?4. 
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 9EFB < DB?P 8<EJ<C?<AO 6 CB87BFB6>9 Q>BAB@<EF4-@9A98:9D4. #D98-
CBEO?>< C9D9IB84 > GCD46?9A<R CDB9>F4@<. -6B?RJ<S D4;6<F<S @9FB8B6 
GCD46?9A<S CDB9>F4@<. -F4CO D4;6<F<S GCD46?9A<S CDB9>F4@< 6 $BEE<<. #B-
ASF<9 CDB9>F4 < GCD46?9A<S CDB9>FB@. "F?<K<F9?PAO9  CD<;A4>< CDB9>F4. 
"F?<K<9 CDB9>F4 BF CDB7D4@@O. �4;B6O9 CBASF<S GCD46?9A<S CDB9>F4@<. 

">DG:4RM4S ED984 CDB9>F4. 
 

%B6D9@9AA4S BD74A<;4J<S ECBEB5A4 EGM9EF6B64FP < GEC9LAB >BA>GD<-

DB64FP A4 DOA>9 ?<LP CD< GE?B6<< CBEFBSAAB7B D4;6<F<S < 484CF4J<< > <;-
@9ASRM<@ES GE?B6<S@ 6989A<S 5<;A9E4. 'E>BD9A<9 D<F@4 EB6D9@9AAB= :<;-
A< GE<?<649F A9EF45<?PABEFP HGA>J<BA<DB64A<S >B@C4A<=, ;4EF46?S9F <I 
CDB6B8<FP K4EFO9 < 5OEFDO9 CD9B5D4;B64A<S, CB8EFD4<64FPES CB8  6A9LA<9 
GE?B6<S. %CD46?SFPES E QFB= ;484K9= CB;6B?S9F CDB9>FA4S 89SF9?PABEFP.  

$OABKA4S Q>BAB@<>4  ;4EF46?S9F C9D9E@BFD9FP EB89D:4A<9 E<EF9@O 

8<EJ<C?<A, ;4A<@4RM<IES Q>BAB@<>B=, C?4A<DB64A<9@, BD74A<;4J<9= < 
GCD46?9A<9@.  4EEB6O= DBEF @4ELF45B6 CDB9>FB6, <;@9A9A<9 >D<F9D<96 <I 
QHH9>F<6ABEF< CBFD95B64?< A9 CDBEFB CB6OL9A<S GDB6AS EC9J<4?<;4J<< 

GCD46?9AK9E>B= 89SF9?PABEF<, AB < D4;D45BF>< AB6OI @9FB8B6 C?4A<DB64A<S, 
>BAFDB?S EDB>B6 <ECB?A9A<S < BD74A<;4J<< 6;4<@B89=EF6<S GK4EFA<>B6 CDB-
9>F4.  "EAB6B= AB6B7B CB8IB84 >  B5N9>FG GCD46?9A<S S6?S9FES >BAJ9CJ<S 
GCD46?9A<S CDB9>FB@ (Project Management), >BFBD4S  6 A4EFBSM99 6D9@S EF4?4 
CD<;A4AAB= 6B 6E9I D4;6<FOI EFD4A4I @9FB8B?B7<9= BEGM9EF6?9A<S <A69EF<-

J<BAAB= 89SF9?PABEF<. 

'CD46?9A<9 CDB9>F4@< � E<AF9F<K9E>4S 8<EJ<C?<A4, B5N98<ASRM4S 
>4> EC9J<4?PAO9, F4> < B5M<9 (A48CDBH9EE<BA4?PAO9) ;A4A<S.  � E4@BEFBS-
F9?PAGR 8<EJ<C?<AG «'CD46?9A<9 CDB9>F4@<» 6O89?<?BEP 5?47B84DS  <;GK9-
A<R B5M<I ;4>BAB@9DABEF9=, CD<EGM<I CDB9>F4@ 6B 6E9I B5?4EFSI 89SF9?P-
ABEF<, 4 F4>:9 5?47B84DS @9FB84@, <ECB?P;G9@O@ 8?S E4@OI D4;AOI CDB9>-
FB6. 

#D98CBEO?>< 84?PA9=L97B D4;6<F<S QFB= @9FB8B?B7<< @AB7BB5D4;AO < 

B5GE?B6?9AO 6B;D4EF4RM9= 8<A4@<>B= ED98O 5<;A9E4; EB>D4M9A<9@ :<;-
A9AAB7B J<>?4 FB64DB6, DBEFB@ <I F9IA<K9E>B= E?B:ABEF< < D9;><@ EA<:9-
A<9@ DOABKAOI A<L; CBS6?9A<9@ EBBF69FEF6GRM<I <AHBD@4J<BAAOI F9IAB-
?B7<= 6 GCD46?9A<< < @AB7<@< 8DG7<@< H4>FBD4@<. 
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'CD46?9A<9 CDB9>FB@ ('#) <?< Project Management ($ ) � QFB A4G>4 < 

<E>GEEF6B DG>B6B8EF64 < >BBD8<A4J<< ?R8E><I < @4F9D<4?PAOI D9EGDEB6 A4 
CDBFS:9A<< :<;A9AAB7B J<>?4 CDB9>F4 CGF9@ CD<@9A9A<S EB6D9@9AAOI @9-
FB8B6 < F9IA<>< GCD46?9A<S 8?S 8BEF<:9A<S BCD989?9AAOI 6 CDB9>F9 D9;G?P-
F4FB6 CB EBEF46G < B5N9@G D45BF, EFB<@BEF<, 6D9@9A<, >4K9EF6G < G8B6?9F6B-
D9A<R GK4EFA<>B6 CDB9>F4. 

'CD46?9A<9 CDB9>F4@<  CB;6B?S9F BCD989?<FP J9?< CDB9>F4 < CDB69EF< 

97B B5BEAB64A<9, 6OS6<FP EFDG>FGDG CDB9>F4, J9?<, BEAB6AO9 QF4CO D45BFO < 

F. C., BCD989?<FP A9B5IB8<@O9 <EFBKA<>< H<A4AE<DB64A<S, CB8B5D4FP <E-
CB?A<F9?9= K9D9; CDBJ98GDG FBD7B6 < >BA>GDEB6, CB87BFB6<FP < ;4>?RK<FP 
>BAFD4>FO, BCD989?<FP EDB>< 6OCB?A9A<S CDB9>F4, EBEF46<FP 7D4H<> 97B D94-
?<;4J<< < D4EEK<F4FP D9EGDEO, CDB69EF< >4?P>G?SJ<R < 4A4?<; ;4FD4F, C?4-
A<DB64FP < GK<FO64FP D<E><, BD74A<;B64FP D94?<;4J<R CDB9>F4, 6 FB@ K<E?9 
CB8B5D4FP >B@4A8G < B59EC9K<FP  >BAFDB?P ;4 IB8B@ 6OCB?A9A<S CDB9>F4. 

�4DB:89A<9 GCD46?9A<S CDB9>FB@ ;4 DG59:B@ CDB<;BL?B 6 30�50-9 7B-
8O CDBL?B7B EFB?9F<S.  � 1937 7B8G 4@9D<>4AE><= GK9AO= �. �G?<> D4;D45B-
F4? C9D6GR @4FD<KAGR BD74A<;4J<BAAGR EFDG>FGDG 6 J9?SI DG>B6B8EF64 < 

D94?<;4J<< E?B:AOI CDB9>FB6. �C9D6O9 CD4>F<K9E>B9 CD<@9A9A<9 6 CB?AB@ 

B5N9@9 BA4 CB?GK<?4 6 1953�1954 7B84I 6 CB8D4;89?9A<SI EB6@9EFAOI CDB9>-
FB6 6B9AAB-6B;8GLAOI E<? %,�, EC9J<4?PAOI CDB9>FB6 CB 6BBDG:9A<R, 6 
1955 7B8G 6 #B8D4;89?9A<< EC9J<4?PAOI CDB9>FB6 6B9AAB-@BDE>B7B H?BF4 
%,�. -FB 5O?< C9D6O9 A4<5B?99 BD74A<;B64AAO9 @9I4A<;@O 8?S 8BEF<:9-
A<S <AF97D4J<< CD< GCD46?9A<< E?B:AO@< >DGCAO@< CDB9>F4@<. �E?98EF6<9 
<AF97D4J<< E?B:<?4EP CD4>F<>4 GCD46?9A<S CDB9>F4@<: BCD989?9A<9 FD95G9-
@OI D9;G?PF4FB6; FM4F9?PAB9 C?4A<DB64A<9; A4;A4K9A<9 7?46AB7B >BAFD4>FB-
D4, BF69FEF69AAB7B ;4 D4;D45BF>G < 6OCB?A9A<9 CDB9>F4. 

� 1956 7B8G >B@C4A<S DuPont de Nemours & %B B5D4;B64?4 7DGCCG 8?S 
D4;D45BF>< @9FB8B6 < ED98EF6 GCD46?9A<S CDB9>FB@. � 1957 7B8G > QF<@ D4-
5BF4@ CD<EB98<A<?<EP <EE?98B64F9?PE><= J9AFD UNIVAC < H<D@4 
Remington Rand. � >BAJG 1957 7B84 CB8 DG>B6B8EF6B@ �:. �9??< < $. 'B?>9-
D4 5O? D4;D45BF4A @9FB8 >D<F<K9E>B7B CGF< (Critical Path Method � %$ ) E 
CDB7D4@@AB= D94?<;4J<9= A4 -�  UNIVAC. -FBF @9FB8 E GEC9IB@ 5O? BC-

DB5B64A CD< D4;D45BF>9 C?4A4 EFDB<F9?PEF64 ;46B84 I<@<K9E>B7B 6B?B>A4 6 7. 
�G<E6<??9, LF4F �9AFG>><, %,�. � D9;G?PF4F9 QFB= D45BFO CBS6<?<EP C9D-
6O9 CG5?<>4J<< CB GCD46?9A<R CDB9>FB@. �E?98 ;4 %$  8?S CDB7D4@@O 

Polaris (US Navy) 6 F9K9A<9 1957�1958 7B8B6 H<D@B= Buz, Allen and 

Hamilton 5O?4 ;469DL9A4 < BCDB5B64A4 E<EF9@4 BJ9A>< < C9D9E@BFD4 C?4AB6 
CDB9>FB6 < CDB7D4@@ (Program Evaluation and Review Technique � PERT). 

#DB7D4@@4 Polaris 6>?RK4?4 250 H<D@->BAFD4>FBDB6 < 5B?99 9 FOE. H<D@-

EG5>BAFD4>FBDB6. 
$4;D45BF4AAO9 6 QF< 7B8O @9FB8O < F9IA<>4 E9F96B7B C?4A<DB64A<S < 

GCD46?9A<S (%#') 84?< @BMAO= FB?KB> D4;6<F<R GCD46?9A<S CDB9>FB@. ':9 
6 1958 7B8G PERT < %$  <ECB?P;GRFES 8?S C?4A<DB64A<S D45BF, BJ9A>< D<E-
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M9A<S B5N9>F4, D4;D45BF>4 CDB9>FAB-E@9FAB= 8B>G@9AF4J<< < C?4A4 CDB9>F4. 

�A69EF<J<BAA4S H4;4 6>?RK49F CDB6989A<9 FBD7B6, ;4>?RK9A<9 >BA-
FD4>FB6 A4 ;4>GC>< < CBEF46>< D9EGDEB6 < CDB6989A<9 EFDB<F9?PAB-
@BAF4:AOI D45BF. !4 QFB@ QF4C9 BEGM9EF6?S9FES 66B8 6 89=EF6<9 D4;D45B-
F4AAB= E<EF9@O GCD46?9A<S CDB9>FB@, ED98EF6 >B@@GA<>4J<< < E6S;< GK4EF-
A<>B6 CDB9>F4 < E<EF9@O <I EF<@G?<DB64A<S,  D4;D454FO64RFES BC9D4F<6AO9 
C?4AO EFDB<F9?PEF64, 7D4H<>< D45BFO @4L<A < @9I4A<;@B6, 6OCB?ASRFES 
EFDB<F9?PAB-@BAF4:AO9 D45BFO, BEGM9EF6?S9FES @BA<FBD<A7, >BAFDB?P < 
>BDD9>F<DB6>4 C?4A4 CDB9>F4. �469DL49FES <A69EF<J<BAA4S H4;4 CGE>BA4?4-
8BKAO@< D45BF4@<, E84K9= B5N9>F4 < 89@B5<?<;4J<9= D9EGDEB6. 

� D4@>4I ;469DL4RM9= H4;O BEGM9EF6?S9FES Q>EC?G4F4J<S B5N9>F4, 
;4@9A4 B5BDG8B64A<S, D4EL<D9A<9, @B89DA<;4J<S <  ;4>DOF<9 CDB9>F4. !4>B-
C?9AAO= A4 QFB@ QF4C9 BCOF 8B?:9A 5OFP <ECB?P;B64A 8?S 6A9E9A<S <;@9A9-
A<= 6 BD74A<;4J<BAAGR <?< F9IA<K9E>GR E<EF9@G GCD46?9A<S CDB9>FB@. 
� E6S;< E F9@, KFB CDB9>FO BEGM9EF6?SRFES 6 D4;AOI BFD4E?SI CB  D4;AO@ 
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�?4EE<H<>4J<S F<CB6 CDB9>FB6 CD<6989A4 6 F45?.3.  
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>4@< CDB9>F4. 
%CBAEBD (>GD4FBD) CDB9>F4 � ?<JB, >BFBDB9 BEGM9EF6?S9F A9 FB?P>B 

H<A4AEB6GR CB889D:>G, AB F4>:9 ?R5GR 48@<A<EFD4F<6AGR <?< BD74A<;4-
J<BAAGR CB889D:>G CDB9>F4. �4> CD46<?B, ECBAEBDB@ CDB9>F4 S6?S9FES @9-
A98:9D 6OEL97B ;69A4 BD74A<;4J<<, <ECB?ASRM9= CDB9>F. %CBAEBD BCD989-
?S9F CD<BD<F9FO CDB9>F4 < B59EC9K<649F 97B D9EGDE4@<; BD74A<;G9F 6;4<@B-
89=EF6<9 E HGA>J<BA4?PAO@< CB8D4;89?9A<S@<; D4EE@4FD<649F < GF69D:849F 
;4CDBEO A4 <;@9A9A<9. �B 6AGFD9AA<I CDB9>F4I ECBAEBD A9E9F BF69FEF69A-

ABEFP ;4 D9;G?PF4FO CDB9>F4. 
#DB9>FAB-E@9FAGR 8B>G@9AF4J<R D4;D454FO64RF EC9J<4?<;<DB64AAO9 

CDB9>FAO9 BD74A<;4J<<, B5B5M9AAB A4;O649@O9 #DB9>F<DB6M<>B@. #D< 

QFB@ BF69FEF69AAB= ;4 6OCB?A9A<9 6E97B >B@C?9>E4 CDB9>FAOI D45BF S6?S9F-
ES B8A4 BD74A<;4J<S, A4;O649@4S �9A9D4?PAO@ CDB9>F<DB6M<>B@. 

 4F9D<4?PAB � F9IA<K9E>B9 B59EC9K9A<9 CDB9>F4 (;4>GC>< < CBEF46><) 

B59EC9K<64RF BD74A<;4J<< � CBEF46M<><, >BFBDO9 @B:AB B5N98<A<FP A4;64-
A<9@ #BEF46M<>. 

#B8DS8K<> (�9A9D4?PAO= CB8DS8K<>, %G5CB8DS8K<>) � RD<8<K9E>B9 
?<JB, A9EGM99 BF69FEF69AABEFP ;4 6OCB?A9A<9 D45BF 6 EBBF69FEF6<< E >BA-

FD4>FB@. 

�<J9A;<4D � RD<8<K9E>B9 <?< H<;<K9E>B9 ?<JB, B5?484RM99 CD46B@ 

<ECB?P;B64A<S A4GKAB-F9IA<K9E><I 8BEF<:9A<=, 6OCB?A9A<S BCD989?9AAOI 
6<8B6 D45BF, 6?489A<S ;9@9?PAO@ GK4EF>B@ < F. 8. 

!9 EGM9EF6G9F K9F><I CD46<?, D97?4@9AF<DGRM<I, A4 >4>B@ QF4C9 CDB-
9>F4 8B?:9A CBS6<FPES FBF <?< <AB= 97B GK4EFA<>. &4>, 9E?< CDB9>FA4S H<D@4 
6 DB?< 4DI<F9>FBD4 A4K<A49F E6B9 GK4EF<9 6 CDB9>F9 FB?P>B A4 QF4C9 89F4?P-
AB7B CDB9>F<DB64A<S, FB 8?S CDB6989A<S 54;B6B7B CDB9>F<DB64A<S ;4>4;K<> 
@B:9F CD<6?9KP 7DGCCG Q>EC9DFB6. 

�?S GCD46?9A<S CDB9>FB@ EB;849FES >B@4A84 6B 7?469 E $G>B6B8<F9?9@ 

CDB9>F4 (#DB9>F-@9A98:9DB@). � >B@4A8G 6IB8SF CB?AB@BKAO9 CD98EF46<F9-
?< 6E9I GK4EFA<>B6 CDB9>F4 8?S BEGM9EF6?9A<S HGA>J<= EB7?4EAB CD<ASFB@G 
D4ECD989?9A<R ;BA BF69FEF69AABEF<. %?98GRM<= ECBEB5 B5D4;B64A<S >B@4A-

8O CDB9>F4  ;4>?RK49FES 6 HBD@<DB64A<< 698GM<@< GK4EFA<>4@< CDB9>F4 � 

;4>4;K<>B@ < CB8DS8K<>B@ (>DB@9 A<I @B7GF 5OFP < 8DG7<9 GK4EFA<><)  E6B-
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<I EB5EF69AAOI 7DGCC, >BFBDO9 6B;7?46?SRF DG>B6B8<F9?< CDB9>F4, EBBF69F-
EF69AAB BF ;4>4;K<>4 < CB8DS8K<>4. -F< DG>B6B8<F9?< CB8K<ASRFES 98<AB@G 
DG>B6B8<F9?R CDB9>F4. � ;46<E<@BEF< BF BD74A<;4J<BAAB= HBD@O D94?<;4-
J<< CDB9>F4 DG>B6B8<F9?P BF ;4>4;K<>4 <?< CB8DS8K<>4 @B:9F S6?SFPES DG-
>B6B8<F9?9@ 6E97B CDB9>F4. $G>B6B8<F9?R CDB9>F4 89?97<DGRFES CB?AB@B-
K<S CB DG>B6B8EF6G D45BF4@< CB CDB9>FG: C?4A<DB64A<R, >BAFDB?R < >BBD-
8<A4J<< D45BF GK4EFA<>B6 CDB9>F4. �BA>D9FAO= EBEF46 CB?AB@BK<= DG>B6B-
8<F9?S CDB9>F4 BCD989?S9FES >BAFD4>FB@ E ;4>4;K<>B@. 

� >4K9EF69 GK4EFA<>B6 CDB9>F4 @B7GF F4>:9 6OEFGC4FP BD74AO 6?4EF<, 

>BAE4?F<A7B6O9, <A:<A<D<A7B6O9, RD<8<K9E><9, B5M9EF69AAO9 BD74A<;4-
J<<, EB5EF69AA<>< ;9@?<. #9D9K9AP GK4EFA<>B6 A9 S6?S9FES <EK9DCO64RM<@ 

< @B:9F 8BCB?ASFPES 8DG7<@< CB;<J<S@<, >BFBDO9 64:AO 8?S FB= <?< <AB= 

B5?4EF< CD<@9A9A<S GCD46?9A<S CDB9>F4@<. 

� E<EF9@G GCD46?9A<S CDB9>F4@<  6>?RK4RFES F4><9 Q?9@9AFO, >4>: 
EG5N9>FO GCD46?9A<S CDB9>F4@<, > >BFBDO@ BFABESFES 6A9LA<9 < 6AGF-

D9AA<9 GK4EFA<>< CDB9>F4; 
B5N9>F GCD46?9A<S, 6 >4K9EF69 >BFBDB7B D4EE@4FD<649FES E4@ CDB9>F; 
CDBJ9EEO GCD46?9A<S, > >BFBDO@ BFABESF CDBJ9EEO <A<J<4J<<, C?4A<-

DB64A<S, <ECB?A9A<S,  >BAFDB?S < ;469DL9A<S. 
 9:8GA4DB8AO= BCOF 6 B5?4EF< GCD46?9A<S CDB9>F4@< E>BAJ9AFD<DB-

64A 6 @9:8GA4DB8AOI < A4J<BA4?PAOI EF4A84DF4I. &4>, 6 �AEF<FGF9 GCD46-
?9A<S CDB9>F4@< %,� (PMI) D4;D45BF4AO E?98GRM<9 BEAB6AO9 EF4A84DFO: 

ANSI PMI PMBOOK (Project Management Body of Knowledge) Guide � 

2004 Edition � BEAB6AB= EF4A84DF PMI, BC<EO64RM<= 6E9 CDBJ9EEO GCD46?9-
A<S CDB9>F4@<; 

PMI Practice Standard for Work Breakdown Structures � EF4A84DF 8?S <9-
D4DI<K9E>B= EFDG>FGDO D45BF; 

Project Management Competency Development Framework � DG>B6B8EF6B 
CB BJ9A>9 < D4;6<F<R BD74A<;4J<BAAOI A46O>B6 @9A98:9DB6 CDB9>F4; 

Organization Project Management Maturity Model � EF4A84DF ;D9?BEF< 

>BDCBD4F<6AB7B GCD46?9A<S CDB9>F4@<.  

%F4A84DF ANSI PMI PMBOOK (F45?. 4) BCD989?S9F 896SFP B5?4EF9= 

;A4A<=  GCD46?9A<S CDB9>F4@<. 

'CD46?9A<9 <AF97D4J<9= CDB9>F4  BC<EO649F A9B5IB8<@O9 @9DBCD<S-
F<S, B59EC9K<64RM<9 >BBD8<A4J<R D4;?<KAOI Q?9@9AFB6 CDB9>F4, < 6>?RK4-
9F D4;D45BF>G C?4A4 CDB9>F4, <ECB?A9A<9 C?4A4 CDB9>F4 < B5M99 GCD46?9A<9 
<;@9A9A<S@<. 
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'CD46?9A<9 EB89D:4A<9@ CDB9>F4 BC<EO649F  89=EF6<S, A9B5IB8<@O9 
8?S K9F>B7B BCD989?9A<S, KFB <@9AAB 8B?:AB 5OFP E89?4AB 6 IB89 6OCB?A9-
A<S CDB9>F4, 4 KFB 6OIB8<F ;4 D4@>< CDB9>F4.  

'CD46?9A<9 EDB>4@< CDB9>F4  BCD989?S9F @9DBCD<SF<S, B59EC9K<64R-

M<9 6OCB?A9A<9 CDB9>F4 6 GEF4AB6?9AAO9 EDB>< < 6>?RK49F BCD989?9A<9 EB-
EF464 BC9D4J<= < <I 6;4<@BE6S;9=, BJ9A>G 8?<F9?PABEF< BC9D4J<=, EBEF46?9-
A<9 D4EC<E4A<S < GCD46?9A<9 <@. 

'CD46?9A<9 EFB<@BEFPR CDB9>F4 BC<EO649F CDBJ9EEO, A9B5IB8<@O9 
8?S EB5?R89A<S GF69D:89AAB7B 5R8:9F4 CDB9>F4. 

'CD46?9A<9 >4K9EF6B@ CDB9>F4  D97?4@9AF<DG9F EB89D:4A<9 @9DBCD<S-
F<=, A4CD46?9AAOI A4 G8B6?9F6BD9A<9 J9?9= CDB9>F4.  

'CD46?9A<9 K9?B69K9E><@< D9EGDE4@< CDB9>F4 BC<EO649F A9B5IB8<@O9 
CDBJ9EEO 8?S 5B?99 QHH9>F<6AB7B  <ECB?P;B64A<S ?R89=, ;489=EF6B64AAOI 6 
CDB9>F9. 

'CD46?9A<9 6;4<@B89=EF6<9@ 6 CDB9>F9 BCD989?S9F @9DBCD<SF<S, B59E-
C9K<64RM<9 E6B96D9@9AAB9 < 8BEFB69DAB9 EBEF46?9A<9, E5BD, D4ECD989?9A<9, 
ID4A9A<9 < <ECB?P;B64A<9 <AHBD@4J<<. 

'CD46?9A<9 D<E>4@< CDB9>F4 BC<EO649F CDBJ9EEO <89AF<H<>4J<<, 

4A4?<;4 < D947<DB64A<S A4 D<E><, 6B;A<>4RM<9 6 IB89 D94?<;4J<< CDB9>F4. 
'CD46?9A<9 >BAFD4>F4@< CDB9>F4  BC<EO649F 89=EF6<S CB GCD46?9A<R 

CDBJ9EEB@ CB?GK9A<S A9B5IB8<@OI 8?S CDB9>F4 FB64DB6 < GE?G7 EB EFBDBAO 

6A9LA<I CB BFABL9A<R > CDB9>FG BD74A<;4J<= < ?<J. 

#DB9>F EBEFB<F <; CDBJ9EEB6. #DBJ9EE � QFB EB6B>GCABEFP 89=EF6<=, 

CD<ABESM4S D9;G?PF4F. � F9BD<< GCD46?9A<S CDB9>F4@< D4;?<K4RF E?98GR-

M<9 6<8O CDBJ9EEB6 (D<E. 1): 

CDBJ9EEO <A<J<4J<< (CD<ASF<9 D9L9A<S 6 A4K4?9 6OCB?A9A<S CDB9>-
F4); 

CDBJ9EEO C?4A<DB64A<S (BCD989?9A<9 J9?9= < >D<F9D<96 GEC9I4 CDB9>-
F4  < D4;D45BF>4 D45BK<I  EI9@ <I 8BEF<:9A<S); 

CDBJ9EEO <ECB?A9A<S  (>BBD8<A4J<S ?R89= < 8DG7<I D9EGDEB6 8?S 6O-

CB?A9A<S C?4A4); 
CDBJ9EEO GCD46?9A<S < >BAFDB?S (@BA<FBD<A7, <;@9D9A<9 IB84 D45BF, 

BCD989?9A<9 A9B5IB8<@OI >BDD9>F<DGRM<I 89=EF6<=, <I EB7?4EB64A<9 <  

CD<@9A9A<9); 
CDBJ9EEO  ;469DL9A<S  (HBD@4?<;4J<S 6OCB?A9A<S CDB9>F4 <?< H4;O <  

CB86989A<9 <I > GCBDS8BK9AAB@G <FB7G).  
#DBJ9EEO GCD46?9A<S CDB9>F4@< A4>?48O64RFES 8DG7 A4 8DG74 < CDB-

<EIB8SF E D4;AB= <AF9AE<6ABEFPR A4 6E9I EF48<SI CDB9>F4. �DB@9 FB7B, CDB-
J9EEO GCD46?9A<S CDB9>F4@< E6S;4AO E6B<@< D9;G?PF4F4@< � D9;G?PF4F 6O-

CB?A9A<S B8AB7B CDBJ9EE4  EF4AB6<FES <EIB8AB= <AHBD@4J<9= 8?S 8DG7B7B. 
�, A4>BA9J, <@9RFES 6;4<@BE6S;< 7DGCC CDBJ9EEB6 D4;?<KAOI H4; CDB9>F4.  � 

D94?PAB@ CDB9>F9 H4;O @B7GF A9 FB?P>B CD98L9EF6B64FP 8DG7 8DG7G, AB < A4-
>?48O64FPES (D<E. 2). 
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�?S BJ9A>< <A69EF<J<BAAOI CDB9>FB6 E J9?PR CD<ASF<S D9L9A<S B 
FB@,  >4><9 <; A<I E?98G9F 6>?RK4FP 6 5R8:9F >4C<F4?B6?B:9A<=, K4M9 6E97B 
<ECB?P;GRFES L9EFP >D<F9D<96: EDB> B>GC49@BEF< (PBP), GK9FA4S 8BIB8ABEFP 
(ARR), K<EF4S CD<6989AA4S EFB<@BEFP (NPV),  6AGFD9AASS ABD@4 D9AF459?P-
ABEF<   (IRR), @B8<H<J<DB64AA4S IRR (MIRR), <A89>E D9AF459?PABEF< (PI).  

$4EE@BFD<@ D4EK9F QF<I CB>4;4F9?9= A4 CD<@9D9 CDB9>F4 S, 89A9:AO9 CBFB>< 

>BFBDB7B (CFt)  CD<6989AO 6 F45?. 6. 

 
 

&45?<J4 6  

�9A9:AO9 CBFB>< CDB9>F4 S 
  

�B8 CFt, FOE. DG5.  
0 �1000 

1 500 

2 400 

3 300 

4 100 

 

'K9FA4S 8BIB8ABEFP (Accounting Rate of Return, ARR) 6 5B?PL9= EF9C9-
A< BEAB6O649FES A4 CB>4;4F9?9 K<EFB= CD<5O?<, 4 A9 89A9:AB7B CBFB>4. !4<-

5B?99 D4ECDBEFD4A9AAO= 4?7BD<F@ D4EK9F4: ARR D46A4 BFABL9A<R ED98A97B-
8B6B= B:<849@B= K<EFB= CD<5O?< > ED98A97B8B6B@G B5N9@G <A69EF<J<=. 

&4>, 9E?< CD98CB?B:<FP, KFB 6?B:9A<S 6 CDB9>F S 5G8GF CB?ABEFPR 4@BDF<-

;<DB64AO    CB CDS@B?<A9=AB@G @9FB8G 6 F9K9A<9 EDB>4 <I   Q>EC?G4F4J<<, FB 
7B8B6O9    4@BDF<;4J<BAAO9 D4EIB8O EBEF46SF 1000  / 4 = 250 FOE. DG5. -F4 
EG@@4 8B?:A4 6OK<F4FPES <; 89A9:AOI CBEFGC?9A<= CB 7B84@ E F9@, KFB5O 

CB?GK<FP K<EFGR 7B8B6GR CD<5O?P. &4><@ B5D4;B@, ED98A97B8B64S K<EF4S 
CD<5O?P CB CDB9>FG S: 

 

%D98A97B8B-
%D98A97B8B-

6B9 CBEFGC?9- 500 400 300 10064S  4@BDF<- 250 75 FOE.DG5.
A<9 89A9:AOI 4

;4J<S
ED98EF6

» ¿
» ¿¼ À
¼ À¼ À
¼ À¼ À ¼ À¼ À ½ Á

½ Á

+ + +
− = − =

 

%D98A97B8B64S <A69EF<J<S D46A4 CB?B6<A9 EG@@O <EIB8AB= <A69EF<-

J<< < BEF4FBKAB= EFB<@BEF<:   (1000  + 0 ) : 2 = 500 FOE.DG5.  "FER84 ARR 

CDB9>F4 S D46A4 75 : 500  = 0,15,  <?<  15 %. 

%DB> B>GC49@BEF< (Payback Period, P�P) BCD989?S9FES >4> B:<849@B9 
K<E?B ?9F, 6 F9K9A<9 >BFBDOI 5G8GF 6B;@9M9AO <;A4K4?PAO9  <A69EF<J<<. 

!4<5B?99 CDBEFB= ECBEB5 BCD989?<FP EDB> B>GC49@BEF< � QFB D4EEK<F4FP >G-
@G?SF<6AO= 89A9:AO=  CBFB> (F45?. 7) <  A4=F< FBF @B@9AF, >B784 BA 5G89F 
D469A AG?R.  
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&45?<J4 7 

$4EK9F >G@G?SF<6AB7B 89A9:AB7B CBFB>4 CDB9>F4 S 

 

�B8 �9A9:AO= CBFB> �G@G?SF<6AO=  89A9:AO= CBFB> 
0 �1000 �1000 

1 500 �500 

2 (�) 400 �100 (�) 

3 300 (D) 200 

4 100 300 

  

%DB> B>GC49@BEF< @B:AB  6OK<E?<FP CB HBD@G?9 
 

7B84 
3

1
 2

300

100
2

D

[B] 
   �  PBP =+=+= . 

 

%DB> B>GC49@BEF< A9 @B:9F 5OFP A489:AO@ CB>4;4F9?9@ BJ9A>< <A69-
EF<J<BAAOI CDB9>FB6, F4> >4> BA A9 GK<FO649F 8<A4@<>< EB5OF<=  CBE?9 A4-
EFGC?9A<S C9D<B84 B>GC49@BEF<, A9 <;@9DS9F CD<5O?PABEF<,  4 BEAB6AB= 

GCBD  89?49F  A4 ?<>6<8ABEFP CDB9>FAB7B CD98?B:9A<S. #BQFB@G 6 >4K9EF69 
>D<F9D<S BJ9A>< <A69EF<J<BAAB7B CDB9>F4 @B:9F 5OFP <ECB?P;B64A FB?P>B 
CB>4;4F9?P C9D<B84 B>GC49@BEF<, BCD989?9AAO= A4 BEAB69 CD<6989AAOI 6O-

7B8 < ;4FD4F. %?98G9F CB@A<FP, KFB 6 CD4>F<>9 @B7GF 5OFP E?GK4< «GE?B6AB=» 

B>GC49@BEF< CDB9>F4, >B784 CD<5O?< ?<LP  6D9@9AAB  CD96OL4RF  ;4FD4FO, 4 
> EDB>G ;469DL9A<S CDB9>F4 EG@@4DAO9 <;89D:>< 6AB6P 5B?PL9 B5M<I 8BIB-
8B6. 

�D<F9D<= K<EFB= CD<6989AAB= EFB<@BEF< (Net Present Value, NPV) BE-
AB64A A4 @9FB89 8<E>BAF<DB64A<S 89A9:AB7B CBFB>4 < CB;6B?S9F <;59:4FP 
BK96<8AOI A98BEF4F>B6, CD<EGM<I  >D<F9D<S@ $�$ < ARR.  NPV  D46A4 EG@-

@9 F9>GM<I  EFB<@BEF9=  >4:8B7B Q?9@9AF4 89A9:AB7B CBFB>4, 8<E>BAF<DB-
64AAOI CB J9A9 >4C<F4?4 84AAB7B CDB9>F4. +<EFGR CD<6989AAGR  EFB<@BEFP  
CDB9>F4 BCD989?SRF CB  HBD@G?9  

 

NPV =
n

t

t
t=0

CF

(1+R)

∑ , 

    

789  n � EDB> 89=EF6<S CDB9>F4; CFt � B:<849@O= CD<FB> (BFFB>) 89A9:AOI 
ED98EF6 ;4 C9D<B8 t, BCD989?S9@O= >4> D4;ABEFP @9:8G EG@@4DAO@< 6O7B84-
@< ;4 C9D<B8 t (�t) < EG@@4DAO@< ;4FD4F4@< ;4 C9D<B8 t (%t); R � EF46>4  8<E-
>BAF<DB64A<S. 

�B7<>4 D4EK9F4 K<EFB= CD<6989AAB= EFB<@BEF< CDB9>F4 S CD<6989A4 A4 
D<E. 7.  
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        0                          1                           2                          3                  4 

 

                                                              CFt 

 

                 - 1000               500                             400                            300                100 

 

   

           454,55         1/ (1+0,1)
1
 = 0,90909          

 

           330,58          1/ (1+0,1)
2
 = 0,82644                    

 

            225,39          1/ (1+0,1)
3
 = 0,75131 

 

             68,30          1/ (1+0,1)
4
 = 0,68301 

 

 

 

 

 

 
$<E. 7. $4EK9F K<EFB= CD<6989AAB= EFB<@BEF< CDB9>F4 

 

�B7<>4 >D<F9D<S NPV 8BEF4FBKAB BK96<8A4. !G?964S NPV B;A4K49F, 
KFB 79A9D<DG9@B7B CDB9>FB@ 89A9:AB7B CBFB>4 6CB?A9 8BEF4FBKAB  8?S 6B;-
@9M9A<S 6?B:9AAB7B  >4C<F4?4 <  B59EC9K9A<S FD95G9@B= BF84K<. �E?< 

NPV> 0,  89A9:AO= CBFB> 79A9D<DG9F CD<5O?P < CBE?9 D4EK9FB6 E >D98<FB-
D4@< CB H<>E<DB64AAB= EF46>9 BEF46L4SES CD<5O?P A4>4C?<649FES <E>?RK<-

F9?PAB 8?S 4>J<BA9DB6 H<D@O. %?98B64F9?PAB, 9E?< H<D@4 CD<A<@49F CDB9>F 
E AG?96O@ NPV, CB?B:9A<9 4>J<BA9DB6 A9 @9AS9FES: @4ELF45O CDB<;6B8EF64 
G69?<K<64RFES, AB J9A4 4>J<= BEF49FES A9<;@9AAB=. �E?< H<D@4 CD<A<@49F 
CDB9>F E CB?B:<F9?PAB= NPV, CB?B:9A<9 4>J<BA9DB6 G?GKL49FES.  

�AGFD9AASS  ABD@4  D9AF459?PABEF< (Internal Rate of Return, IRR) � QFB 
F4>4S 8<E>BAFA4S EF46>4, >BFBD4S GD46A<649F CD<6989AAO9 EFB<@BEF< B:<-
849@OI CBEFGC?9A<= CB CDB9>FG < 6?B:9AAO9 <A69EF<J<<. �A4K9A<9  IRR  

@B:9F   FD4>FB64FPES  >4> A<:A<= GDB69AP D9AF459?PABEF<  <A69EF<J<BAAOI 
;4FD4F. �E?<  IRR CD96OL49F ED98ARR EFB<@BEFP >4C<F4?4  6  84AAB@ E9>FBD9 
<A69EF<J<BAAB= 89SF9?PABEF< E GK9FB@ <A69EF<J<BAAB7B D<E>4, FB CDB9>F  
@B:9F 5OFP D9>B@9A8B64A > BEGM9EF6?9A<R. �AGFD9AARR ABD@G D9AF459?P-
ABEF< A4IB8SF <; D469AEF64 CD<6989AAB= EFB<@BEF< 8BIB8B6 < CD<6989AAB= 

EFB<@BEF< <A69EF<J<=: PV( CD<FB><) = $V(<A69EF<J<<), 

%
G@
@4

 8
<E
>B
AF
<D
B6
4A
AO
I 
CB
FB
>B
6 

NPV = 78,82 
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�9:F8S 4.  9B>8O >F9=:8 QDD9:B86=>AB8 ?@>9:B4 
 

 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -44- 
 

<?< 
n

t

t
t=0

CF

= 0

(1+IRR)

∑ . 

 

�?7BD<F@ D4EK9F4 CB>4;4F9?S  IRR @B:AB CD98EF46<FP 6 6<89 EI9@O 

(D<E. 8). 

 

       0                          1                           2                          3                   4 

 

                                                               CFt 

  - 1000                        500                            400                           300                 100 

             436,72              IRR  = 14,49%        

 

            305,16                        IRR = 14,49 %                   

 

             199,9                                      IRR = 14,49 % 

 

               58,22                                                         IRR = 14,49 % 

 

            
 

$<E. 8. $4EK9F 6AGFD9AA9= ABD@O D9AF459?PABEF< CDB9>F4 
 

�AGFD9AASS ABD@4 D9AF459?PABEF< CDB9>F4 S IRRS = 14,49 %. -FB F4 
EF46>4 8<E>BAF<DB64A<S, >BFBD4S GD46AB69L<649F EG@@G CD<6989AAOI EFB<-

@BEF9=  CF1�4  <  69?<K<AG <EIB8AOI <A69EF<J<= � 1000 FOE. DG5. 
#B EGF<, IRR I4D4>F9D<;G9F B:<849@GR 8BIB8ABEFP CDB9>F4. �E?< IRR 

CD96OL49F J9AG >4C<F4?4,  <ECB?P;G9@B7B 8?S  H<A4AE<DB64A<S  CDB9>F4,  
QFB B;A4K49F, KFB CBE?9 D4EK9FB6 ;4 CB?P;B64A<9 >4C<F4?B@ CBS6<FES <;?<-

L9>, >BFBDO= 8BEF49FES 4>J<BA9D4@ H<D@O. %?98B64F9?PAB, CD<ASF<9 CDB9>-
F4, 6 >BFBDB@ IRR 5B?PL9 J9AO >4C<F4?4, CB6OL49F 5?47BEBEFBSA<9 4>J<B-
A9DB6. �E?< IRR @9APL9 J9AO >4C<F4?4, FB784 D94?<;4J<S CDB9>F4 5G89F 
G5OFBKAB=.  

#B>4;4F9?P, A4;O649@O= @B8<H<J<DB64AAB= IRR (Modified IRR, 

MIRR), <@99F EGM9EF69AAO9 CD9<@GM9EF64 C9D98 B5OKAB= 6AGFD9AA9= ABD-
@B= D9AF459?PABEF<. MIRR CD98CB?4749F, KFB 6E9 89A9:AO9 CBEFGC?9A<S CB 
CDB9>FG CIFt  D9<A69EF<DGRFES CB J9A9 >4C<F4?4, 4 IRR � CB J9A9 <EFBKA<>4 
84AAB7B CDB9>F4. #BE>B?P>G D9<A69EF<DB64A<9 CB R 6 J9?B@ 5B?99 >BDD9>F-
AB, MIRR  ?GKL9  BFD4:49F 8BIB8ABEFP CDB9>F4.  

#B>4;4F9?P MIRR BCD989?S9FES CB HBD@G?4@: 



$�����  2.  $��$��"&��  #$"��&� 

�9:F8S 4.  9B>8O >F9=:8 QDD9:B86=>AB8 ?@>9:B4 
 

 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -45- 
 

<A69EF<J<= n

TV
PV =

(1+MIRR)

 , 

 
n n-t

n
tt=0t

t
t=0

n

CIF (1+R)COF
= .

(1+R)
(1+MIRR)

∑
∑  

 

�89EP COF B;A4K49F BFFB>< 89A9:AOI ED98EF6, <?< <A69EF<J<=, a CIF � 

CD<FB><. � ?96B= K4EF< HBD@G?O G>4;4A4 8<E>BAF<DB64AA4S CB J9A9 >4C<F4?4 
69?<K<A4 6E9I <A69EF<J<=, K<E?<F9?P 6 CD46B= K4EF< � QFB A4D4M9AA4S 
EFB<@BEFP 89A9:AOI CBEFGC?9A<= CD< CD98CB?B:9A<<, KFB BA< @B7GF 5OFP 
D9<A69EF<DB64AO CB J9A9 >4C<F4?4. -FBF CB>4;4F9?P A4;O649FES F9D@<A4?P-
AB= EFB<@BEFPR (Terminal Value, TV). %F46>4 8<E>BAF4, GD46A<64RM4S PV 

<A69EF<J<= < TV, BCD989?S9FES >4> MIRR. 

�B7<>G D4EK9F4  MIRR 8?S CDB9>F4 S @B:AB CD98EF46<FP 6 6<89 EI9@O 

(D<E. 9).  

 

       0                          1                           2                          3              4 

 

                                                               CFt 

 

        - 1000                  500                             400                              300                 100 

   

                                                                                            (1+0,1)
1
  = 1,1         330    

 

                                                                                 (1+0,1)
2
 = 1,21                    484               

 

                                                    (1+0,1)
3
 = 1,331                                              655,5 

 

 

                                                              

                                                    MIRR = 12,1 % 

 

 
$<E. 9.  $4EK9F @B8<H<J<DB64AAB= ABD@O D9AF459?PABEF< 

 

�A89>E 8BIB8ABEF< (Profitability Index, PI) CD98EF46?S9F EB5B= BFABL9-
A<9 EG@@O CD<6989AAOI QHH9>FB6 > 69?<K<A9 >4C<F4?B6?B:9A<= <?< 8BIB8 
A4 98<A<JG ;4FD4F.  PI CB>4;O649F BF84KG CDB9>F4 A4 98<A<JG 6?B:9AAOI <A-

69EF<J<=: 

 

TV = 1579,5 
PV  = 1000 

N
P

V
 =

 0
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�9:F8S 4.  9B>8O >F9=:8 QDD9:B86=>AB8 ?@>9:B4 
 

 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -46- 
 

n
t

t
t=0

n
t

t
t=0

CIF

PV(CD<5O?<) (1+R)
PI= = .

$ (;4FD4F) COF

(1+R)

∑

∑

 

 

�89EP CIFt � B:<849@O= CD<FB> 89A9:AOI ED98EF6, <?< 8BIB8, CB?GK49@O= 
>4>   D4;A<J4  @9:8G  8BIB84@<   CDB9>F4   <  ;4FD4F4@<  A4  97B  BEGM9EF6?9-
A<9, <E>?RK4S >4C<F4?PAO9; COFt � B:<849@O= BFFB> 89A9:AOI ED98EF6 (<A-

69EF<J<BAAO9 ;4FD4FO).                       

 

S

1078,82
PI = =1,079.

1000
 

 

#DB9>F @B:9F 5OFP CD<ASF, 9E?< 97B PI 5B?PL9 1. +9@ 6OL9 PI, F9@ 

CD<6?9>4F9?PA99 CDB9>F.  
#BDB7B6O9 ;A4K9A<S CB>4;4F9?9= BJ9A>< CDB9>F4 CD<6989AO 6 F45?. 8. 

 

 
&45?<J4 8 

�D<F9D<< BJ9A>< <A69EF<J<BAAB7B CDB9>F4 
 

�D<F9D<= #BDB7B6B9 ;A4K9A<9 
+<EF4S CD<6989AA4S EFB<@BEFP NPV       > 0 

�AGFD9AASS ABD@4 D9AF459?PABEF< IRR  > EF46>< 8<E>BAF<DB64A<S 
 B8<H<J<DB64AA4S 6AGFD9AASS ABD@4  
D9AF459?PABEF<  IRR   

> EF46>< 8<E>BAF<DB64A<S 

�A89>E 8BIB8ABEF< $I > 1 

%DB> B>GC49@BEF< $�$ <ABD@4F<6AB7B <?< 8<D9>F<6AB 
;484AAB7B 

'K9FA4S 8BIB8ABEFP > ED98A9= 8BIB8ABEF< 6 BFD4E?< 

 

�4K4EFGR >B@C4A<< A9 @B7GF B5B=F<EP 59; CD<6?9K9AAB7B >4C<F4?4.  
�BEF4FBKAO@ @B:AB EK<F4FP F4>B9 >B?<K9EF6B  EB5EF69AAB7B < CD<6?9K9AAB-
7B >4C<F4?4, CD<  >BFBDB@ 69?<K<A4 89A9:AOI  ED98EF6 6B 6E9 C9D<B8O 89S-
F9?PABEF< >B@C4A<< 5G89F CB?B:<F9?PA4. !4?<K<9 BFD<J4F9?PAB=  69?<K<AO  

6 >4>B=-?<5B  <;  C9D<B8B6 6D9@9A< B;A4K49F, KFB  >B@C4A<S A9 6 EBEFBSA<< 

CB>DO64FP E6B< D4EIB8O, F. 9  H4>F<K9E>< S6?S9FES 54A>DBFB@. 

�@9EF9 E F9@  EB5EF69AA4S EFB<@BEFP CDB9>F4 8B?:A4 <;@9ASFPES A9;4-
6<E<@B BF @9FB84 H<A4AE<DB64A<S.  #DB9>F, 6O7B8O >BFBDB7B A<:9 ;4FD4F, A9 
@B:9F < A9 8B?:9A >4;4FPES 5B?99 CD<6?9>4F9?PAO@ 5?47B84DS EG5E<8<DB-
64AAB@G H<A4AE<DB64A<R F4> :9, >4> E 6OEB><@< 6O7B84@< A9 8B?:9A 6O-
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�9:F8S 4.  9B>8O >F9=:8 QDD9:B86=>AB8 ?@>9:B4 
 

 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -47- 
 

7?S89FP IG:9 <;-;4  5B?PL<I ;4FD4F A4 H<A4AE<DB64A<9. "8A4>B ;4FD4FO A4 
H<A4AE<DB64A<9 GK<FO64RFES CD< D4EK9F9 BEGM9EF6<@BEF< E FBK>< ;D9A<S 
<A69EFBD4, >BFBDO= 8B?:9A  5OFP G59:89A, KFB 5G89F <@9FPES 8BEF4FBKA4S 
A4?<KABEFP 8?S CB74L9A<S  B5E?G:<64A<S 8B?74. 

&4><@ B5D4;B@, A9B5IB8<@O@ >D<F9D<9@ CD<ASF<S <A69EF<J<BAAB7B 
CDB9>F4, A4DS8G E CB>4;4F9?S@< F45?. 8, S6?S9FES CB?B:<F9?PAB9 E4?P8B  A4-
>BC?9AAOI 89A9:AOI  ED98EF6  6  ?R5B@ 6D9@9AAB@ <AF9D64?9, 789 84AAO= 

GK4EFA<> BEGM9EF6?S9F ;4FD4FO <?< CB?GK49F 6O7B8O. 

�E?< A4 A9>BFBDB@ L479 E4?P8B 89A9:AOI ED98EF6 EF4AB6<FES BFD<J4-
F9?PAO@,  QFB B;A4K49F,  KFB CDB9>F  6 84AAB@ 6<89 A9 @B:9F 5OFP BEGM9EF6-
?9A, A9;46<E<@B BF ;A4K9A<= K<EFB= CD<6989AAB= EFB<@BEF< < 6AGFD9AA9= 

ABD@O D9AF459?PABEF<. !9B5IB8<@B ?<5B G69?<K<FP  8BIB8AGR K4EFP CDB9>-
F4, ?<5B  G@9APL<FP 97B  D4EIB8AGR  K4EFP, ?<5B A4=F<  8BCB?A<F9?PAO9 <E-
FBKA<>< H<A4AE<DB64A<S <  C9D9EK<F4FP D9AF459?PABEFP.  

#BE?9 CDBJ98GDO BJ9A>< <A69EF<J<BAAB7B CDB9>F4, 6 E?GK49 CB?B:<-

F9?PAB7B D9;G?PF4F4, CD<EFGC4RF > 89F4?PAB@G C?4A<DB64A<R CDB9>F4. 
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1. +9@ BF?<K4RFES CBASF<S QHH9>F < QHH9>F<6ABEFP? 

2. #9D9K<E?<F9 BEAB6AO9 CD<AJ<CO BJ9A>< QHH9>F<6ABEF< CDB9>F4. 
3. � K9@ Q>BAB@<K9E><= E@OE? CB>4;4F9?S NPV? 

4. #BK9@G EDB> B>GC49@BEF< A9 @B:9F 5OFP 7?46AO@ >D<F9D<4?PAO@ 

CB>4;4F9?9@ BJ9A>< QHH9>F<6ABEF< CDB9>F4? 

5. !4;B6<F9 7D4A<JO BEAB6AOI CB>4;4F9?9= QHH9>F<6ABEF<  CDB9>F4. 
 

 

��88BB99@@44BBCC@@44  

 

1. �B?>B6, �.  . #DB9>FAO= 4A4?<;: GK95A<> 8?S 6G;B6 / �.  . �B?>B6, 
 . �. �D4K96. �  . : �4A>< < 5<D:<, .!�&�, 2002.  

2.  9FB8<K9E><9  D9>B@9A84J<< CB BJ9A>9 QHH9>F<6ABEF< <A69EF<J<-

BAAOI CDB9>FB6 < <I BF5BDG 8?S H<A4AE<DB64A<S : BH<J. <;8. �  . : ->BAB-
@<>4, 2000.  

3.  4;GD, �. �. 'CD46?9A<9 CDB9>F4@<: GK95. CBEB5<9 / �. �.  4;GD, 
�. �. ,4C<DB, !. �. "?P89DB779; CB8 B5M. D98. �. �.  4;GD4. �  . : "@974-�, 

2005. 

4.  4E?B6E><=, �. #.  9FB8O BJ9A><  <A69EF<J<BAAOI CDB9>FB6: GK95. 
CBEB5<9 / �. #.  4E?B6E><=. � �D4EABSDE> : �D4E��%�, 1996. 
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��99::FF88SS  55..  ��;;44==88@@>>6644==8899  ??@@>>99::BB44  

  

��;;44==  ;;99::FF8888  

 

#DBJ9EEO C?4A<DB64A<S, <I @9EFB < DB?P ED98< CDBJ9EEB6 GCD46?9A<S 
CDB9>F4@<. �<8O C?4AB6 (EFD4F97<K9E><9, F9>GM<9, BC9D4F<6AO9). "EAB6AO9 
< 6ECB@B74F9?PAO9 CDBJ98GDO C?4A<DB64A<S. #D<AJ<CO C?4A<DB64A<S. 
#?4A<DB64A<9 EB89D:4A<S CDB9>F4. 

  

#?4A<DB64A<9 <@99F 5B?PLB9 ;A4K9A<9 8?S CDB9>F4, B8A4>B A9 E?98G9F 
EK<F4FP, KFB GCD46?9A<9 CDB9>F4@< � QFB 6 BEAB6AB@ C?4A<DB64A<9. 'E<?<S, 
CD<?4749@O9 8?S C?4A<DB64A<S, E?98G9F EB<;@9DSFP E J9?S@< CDB9>F4 < CB-
?9;ABEFPR CB?GK9AAB= <AHBD@4J<<. #?4A<DB64A<9 � QFB CBEFBSAAO= CDB-
J9EE, 6OCB?ASRM<=ES A4 CDBFS:9A<< 6E9= :<;A< CDB9>F4. %GMABEFP C?4A<-

DB64A<S EBEFB<F 6 ;484A<< J9?9= < ECBEB5B6 <I 8BEF<:9A<S A4 BEAB69 HBD-
@<DB64A<S >B@C?9>E4 D45BF (@9DBCD<SF<=, 89=EF6<=), >BFBDO9 8B?:AO 5OFP 
6OCB?A9AO, CD<@9A9A<< @9FB8B6 < ED98EF6 D94?<;4J<< QF<I D45BF, G6S;>< 

D9EGDEB6, EB7?4EB64A<< 89=EF6<= BD74A<;4J<= � GK4EFA<>B6 CDB9>F4. 
� @9FB8B?B7<< GCD46?9A<S CDB9>F4@< EHBD@<DB64A4 E?98GRM4S E<E-

F9@4 C?4AB6. #DB9>F <@99F K9FOD9 HGA84@9AF4?PAOI GDB6AS GCD46?9A<S: 
>BAJ9CFG4?PAO=, EFD4F97<K9E><=, F9>GM<= < BC9D4F<6AO=, 8?S >4:8B7B <; 
>BFBDOI 8B?:9A 5OFP D4;D45BF4A E6B= C?4A. 

!4 >BAJ9CFG4?PAB@ GDB6A9 BCD989?SRFES J9?<, ;484K< CDB9>F4, D4E-
E@4FD<64RFES 4?PF9DA4F<6AO9 64D<4AFO 89=EF6<= CB 8BEF<:9A<R A4@9K9A-

AOI D9;G?PF4FB6, GEF4A46?<64RFES >BAJ9CFG4?PAO9 A4CD46?9A<S D94?<;4J<< 

CDB9>F4 (CD98@9FA4S B5?4EFP, G>DGCA9AA4S EFDG>FGD4 D45BF < ?B7<>4 <I D4;-
6<F<S, BEAB6AO9 QF4CO, CD9864D<F9?PA4S BJ9A>4 CDB8B?:<F9?PABEF<, EFB<-

@BEF< < CBFD95ABEF< 6 D9EGDE4I). 
!4 EFD4F97<K9E>B@ GDB6A9 6 C?4A9 BCD989?SRFES: 
J9?96O9 QF4CO, I4D4>F9D<;GRM<9ES EDB>4@< 66B84 B5N9>FB6, CDB<;6B8-

EF69AAOI @BMABEF9=, B5N9@4@< 6OCGE>4 CDB8G>J<<; 

QF4CO CDB9>F4, I4D4>F9D<;GRM<9ES EDB>4@< ;469DL9A<S >B@C?9>EB6 
D45BF (AG?96B= J<>?, @BAF4: >4D>4E4 < F.C.), EDB>4@< CBEF46>< CDB8G>J<<, 

EDB>4@< CB87BFB6>< HDBAF4 D45BF; 
>BBC9D4J<S BD74A<;4J<=-<ECB?A<F9?9=; 
CBFD95ABEF< 6 D9EGDE4I E D4ECD989?9A<9@ CB 7B84@ < >64DF4?4@. 

"EAB6AB9 CD98A4;A4K9A<9 C?4A4 A4 QFB@ QF4C9 � CB>4;4FP, >4> CDB@9-
:GFBKAO9 QF4CO D94?<;4J<< 6OEFD4<64RFES 6 ?B7<K9E>GR CBE?98B64F9?P-
ABEFP CB A4CD46?9A<R > >BA9KAO@ J9?S@ CDB9>F4. 

&9>GM<= C?4A GFBKAS9F EDB>< 6OCB?A9A<S >B@C?9>EB6 D45BF, CBFD95-
ABEFP 6 D9EGDE4I, GEF4A46?<649F K9F><9 7D4A<JO @9:8G GK4EF>4@< D45BF, ;4 
6OCB?A9A<9 >BFBDOI BF69K4RF BD74A<;4J<<-<ECB?A<F9?<, 6 D4;D9;9 7B84 < 

>64DF4?4. 



$�����  2.  $��$��"&��  #$"��&� 

�9:F8S 5. �;4=8@>64=89 ?@>9:B4 
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"C9D4F<6AO= C?4A 89F4?<;<DG9F ;484A<S GK4EFA<>4@ A4 @9ESJ, A989?R, 

EGF>< CB >B@C?9>E4@ D45BF.  
�E?< D4EE@4FD<64FP G>DGCA9AAB EFDG>FGDG C?4AB6 CB H4;4@ :<;A9AAB-

7B J<>?4 CDB9>F4,  FB E?B:<?4EP E?98GRM4S E<EF9@4 C?4AB6. 
!4 CD98OA69EF<J<BAAB= EF48<< 6 EBEF469 CD98OA69EF<J<BAAB7B B5BE-

AB64A<S < &-" D4;D454FO649FES G>DGCA9AAO= CD9864D<F9?PAO= C?4A CDB9>-
F4, 6>?RK4RM<= CBFD95ABEF< 6 BEAB6AOI 6<84I D9EGDEB6. 

!4 EF48<< D4;D45BF><  CDB9>FAB= 8B>G@9AF4J<< 6 EBEF469 CDB9>F4 BD-
74A<;4J<< EFDB<F9?PEF64 (#"%) D4;D454FO64RFES: 

GFBKA9AAO= C?4A CDB9>F4 6 J9?B@; 

>4?9A84DAO= C?4A EFDB<F9?PAB= K4EF< CDB9>F4; 
>4?9A84DAO= C?4A CB87BFB6<F9?PAB7B C9D<B84; 
G>DGCA9AAO= E9F96B= 7D4H<> (8?S E?B:AOI CDB9>FB6); 
EFDB<F9?PAO= 79A9D4?PAO= C?4A (EFDB=79AC?4A); 

BD74A<;4J<BAAB-F9IAB?B7<K9E><9 EI9@O 6B;6989A<S B5N9>FB6; 
698B@BEFP BEAB6AOI D45BF; 
CBFD95ABEFP 6 @4F9D<4?PAB-F9IA<K9E><I D9EGDE4I; 
CBFD95ABEFP 6 EFDB<F9?PAOI @4L<A4I.  
!4 EF48<< EFDB<F9?PEF64 6 EBEF469 CDB9>F4 CDB<;6B8EF64 D45BF (##$) < 

BD74A<;4J<BAAB-F9IAB?B7<K9E><I @9DBCD<SF<= D4;D454FO64RFES: 
>4?9A84DAO= C?4A CDB<;6B8EF64 D45BF CB B5N9>FG; 
>B@C?9>EAO= E9F96B= 7D4H<>; 
EFDB=79AC?4A B5N9>F4; 
7D4H<>< CBEFGC?9A<S A4 B5N9>F EFDB<F9?PAOI @4F9D<4?B6; 
7D4H<>< 86<:9A<S D45BK<I >48DB6; 
F9IAB?B7<K9E><9 >4DFO; 

@9DBCD<SF<S CB 6OCB?A9A<R D4;?<KAOI 6<8B6 D45BF; 
CD98?B:9A<S CB BC9D4F<6AB-8<EC9FK9DE>B@G GCD46?9A<R. 

#DBJ9EEO C?4A<DB64A<S A4K<A4RFES E D4;D45BF><  EB89D:4A<S CDB9>F4 
< ;469DL4RFES  D4;D45BF>B= 97B C?4A4  (D<E. 10).   

"EAB6AO9 CDBJ9EEO C?4A<DB64A<S @B7GF CB6FBDSFPES A9E>B?P>B D4; 6 
F9K9A<9 >4> 6E97B CDB9>F4, F4> < 97B BF89?PAOI H4;.  

� BEAB6AO@ CDBJ9EE4@ BFABESF C?4A<DB64A<9 EB89D:4A<S CDB9>F4 < 

97B 8B>G@9AF<DB64A<9; BC<E4A<9 EB89D:4A<S CDB9>F4, BCD989?9A<9 BEAB6AOI 
QF4CB6 97B D94?<;4J<<, 89>B@CB;<J<S <I A4 5B?99 @9?><9, GCD46?S9@O9 Q?9-
@9AFO; BCD989?9A<9 CBE?98B64F9?PABEF< < 6;4<@BE6S;< D45BF, BJ9A>4 <I 
8?<F9?PABEF<;  C?4A<DB64A<9 D9EGDEB6; D4EK9F D4EC<E4A<S; EBEF46?9A<9 E@9-
FO, CD<6S;>4 E@9FAOI ;4FD4F > >BA>D9FAO@ 6<84@ 89SF9?PABEF<, D4;D45BF>4 
5R8:9F4 CDB9>F4; EB;84A<9 C?4A4 CDB9>F4, E5BD D9;G?PF4FB6 BF89?PAOI CDB-
J9EEB6 C?4A<DB64A<S < <I B5N98<A9A<9 6 B5M<= 8B>G@9AF.  

�ECB@B74F9?PAO9 CDBJ9EEO 6OCB?ASRF CB @9D9 <I A48B5ABEF<.
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$<E. 10. %FDG>FGD4 BEAB6AOI < 6ECB@B74F9?PAOI CDBJ9EEB6 C?4A<DB64A<S  

"EAB6AO9 CDBJ9EEO 

"CD989?9A<9 
6;4<@BE6S;9= 
BC9D4J<= 

"J9A>4 
CDB8B?:<F9?PABEF< 

D45BF 

"J9A>4 
EFB<@BEF<

#?4A<DB64A<9 
EB89D:4A<S 

'FBKA9A<9 
EB89D:4A<S 

"CD989?9A<9 
EBEF464 D45BF

#?4A<DB64A<9 
D9EGDEB6

%B;84A<9 
C?4A4 CDB9>F4 

$4;D45BF>4 
5R8:9F4

$4;D45BF>4 
D4EC<E4A<S D45BF

#?4A<DB64A<9  
GCD46?9A<S D<E>4@<

#?4A<DB64A<9 
D947<DB64A<S A4 D<E> 

�B?<K9EF69AAO= 

4A4?<; D<E>B6
�4K9EF69AAO= 

4A4?<; D<E>B6 
�89AF<H<>4J<S 

D<E>B6
#?4A<DB64A<9 
>B@@GA<>4J<= 

#?4A<DB64A<9 
>4K9EF64

"D74A<;4J<BAAB9 
C?4A<DB64A<9

#B85BD 
C9DEBA4?4

#?4A<DB64A<9 
>BAFD4>FB6

#?4A<DB64A<9 
;4S6B>

�ECB@B74F9?PAO9 CDBJ9EEO 
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�4?99 6 >GDE9 A4@< 5G8GF D4EE@BFD9AO BF89?PAO9 4EC9>FO BFD4E?9= 

;A4A<= 'CD46?9A<S CDB9>F4@< (EEO?>4 A4 ?9>J<R №2 < >4DFG  CDBJ9EEB6 
GCD46?9A<S EF4A84DF4 ANSI PMI PMBOOK). �89EP :9 @O BEF4AB6<@ES A4 BE-
AB6BCB?474RM<I 4EC9>F4I C?4A<DB64A<S, 4 <@9AAB: C?4A<DB64A<< < GCD46-
?9A<< EB89D:4A<9@ CDB9>F4 >4> BEAB6O CDBJ9EE4 C?4A<DB64A<S. 

'CD46?9A<9 EB89D:4A<9@ CDB9>F4 (Project Scope Management) 6>?RK49F 
CDBJ9EEO, A9B5IB8<@O9 8?S CB8F69D:89A<S FB7B, KFB CDB9>F EB89D:<F 6E9 
6<8O 89SF9?PABEF< < FB?P>B F9 <; A<I, >BFBDO9 A9B5IB8<@O 8?S GEC9LAB7B 
;469DL9A<S CDB9>F4.  

� >BAF9>EF9 GCD46?9A<S CDB9>F4@<  EB89D:4A<9 @B:9F <@9FP E?98GR-

M99 ;A4K9A<9: EB89D:4A<9 CDB8G>F4 � E6B=EF64 < HGA>J<<, >BFBDO9 I4D4>F9-
D<;GRF CDB8G>F <?< GE?G7G; EB89D:4A<9 CDB9>F4 � D45BFO, >BFBDO9 8B?:AO 

5OFP 6OCB?A9AO 8?S CB?GK9A<S CDB8G>F4 E G>4;4AAO@< E6B=EF64@< < HGA>-
J<S@<.  #?4A<DB64A<9 EB89D:4A<S (D<E. 11) � QFB CDBJ9EE CBE?98B64F9?PAB= 
D4;D45BF>< < 8B>G@9AF<DB64A<S BEAB6AOI 6<8B6 D45BF CDB9>F4, A9B5IB8<-

@OI 8?S EB;84A<S CDB8G>F4 CDB9>F4.  
 

 
 

$<E. 11.  %FDG>FGD4 CDBJ9EE4 «#?4A<DB64A<9 EB89D:4A<S» 

 

�A4?<; CDB8G>F4 CD98CB?4749F 8BEF<:9A<9 5B?99 7?G5B>B7B CBA<@4A<S 
EB89D:4A<S  HGA>J<=, >BFBDO9 6OCB?AS9F CDB8G>F (GE?G74). � CDBJ9EE9 <A<-

J<4J<<, D4;D45BF>< C?4A<DB64A<S >B@4A84 CDB9>F4 8B?:A4 GK9EFP FD< GDB6AS 
5G8GM97B CDB8G>F4 (FB64D4): FB64D CB ;4@OE?G (KFB QFB 5G89F); FB64D 6 D94?P-
AB@ <ECB?A9A<< (GC4>B6>4, >4K9EF6B, 8<;4=A, FB64DA4S @4D>4, A45BD BF?<K<-
F9?PAOI E6B=EF6 < F.C.); FB64D E CB8>D9C?9A<9@ (74D4AF<=AO9 B5S;4F9?PEF64, 
EBCGFEF6GRM<9 FB64DO, CBEF46>4 < @BAF4:).  

�IB8O �OIB8O

 9FB8O < ED98EF64

 

            �BAEF4F4J<S 
            EB89D:4A<S 
            #?4A     

            GCD46?9A<S 
        EB89D:4A<9@ 

 

     �A4?<; CDB8G>F4 
     �A4?<; CD<5O?< 
     < ;4FD4F 
     �89AF<H<>4J<S 
     4?PF9DA4F<6 
     ->EC9DFAO9  
     BJ9A>< 

  

"C<E4A<9 CDB8G>F4 
'EF46 CDB9>F4 
"7D4A<K9A<S 
�BCGM9A<S 
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$9;G?PF4FB@ CDB9>F4 8B?:9A EF4FP A9 CDBEFB CDB8G>F, 4 FB64D, CD<AB-
ESM<= CD98CD<SF<R CD<5O?P. �A4?<; CD<5O?< < ;4FD4F A4J9?9A A4 BJ9A>G 
@4F9D<4?PAOI < A9@4F9D<4?PAOI ;4FD4F < 6O7B8 CDB9>F4 6 D4@>4I 4?PF9DA4-
F<6AOI 64D<4AFB6 97B D94?<;4J<<. #DBJ9EE < >D<F9D<<  BJ9A>< CDB9>F4 D4E-
E@BFD9AO A4@< 6 ?9>J<< 3. 

$9;G?PF<DGRM<@  QF4CB@ C?4A<DB64A<S EB89D:4A<S S6?S9FES 8B>G-
@9AF, >BAEF4F<DGRM<= J9?<, ;484K< < D9;G?PF4FO CDB9>F4 (Scope Statement), 

6 >BFBDB@ BFD4:49FES: 
B5BEAB64A<9 CDB9>F4 (BC<E4A<9 5<;A9E � CBFD95ABEF9= < ;484K, >BFBDO9 

D9L4RFES 6 D9;G?PF4F9 <ECB?A9A<S CDB9>F4); 
BC<E4A<9 CDB8G>F4 CDB9>F4; 
BEAB6AO9 J9?< CDB9>F4 (<;@9D<@O9 < CDB69DS9@O9 D9;G?PF4FO, 8BEF<-

:9A<9 >BFBDOI B;A4K49F ;469DL9A<9 CDB9>F4); 
J9?< < >D<F9D<< <I 8BEF<:9A<S (<;@9D<@O9, CDB69DS9@O9, B8<A4>B6B 

CBA<@49@O9 6E9@< EFBDBA4@<); 

BC<E4A<9 FB7B, KFB A9 6IB8<F 6 EB89D:4A<9 CDB9>F4. 
'FBKA9A<9 EB89D:4A<S (D<E. 12) CD98GE@4FD<649F CB8D4;89?9A<9 BE-

AB6AOI D9;G?PF4FB6 CDB9>F4, BCD989?9AAOI 6 >BAEF4F4J<< EB89D:4A<S A4 
@9APL<9 < 5B?99 GCD46?S9@O9 >B@CBA9AFO. 
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�IB8O �OIB8O

 9FB8O < ED98EF64

 

      �9D4DI<K9E>4S 
      EFDG>FGD4 
       D45BF 
       'FBKA9A<9     
       EB89D:4A<S 

    ,45?BAO 

    <9D4DI<K9E><I 
    EFDG>FGD 
    89>B@CB;<J<< 
    D45BF 
     9FB8O 

    89>B@CB;<J<< 

     �BAEF4F4J<S  
     EB89D:4A<S 
    "7D4A<K9A<S 
    �BCGM9A<S 
    $9;G?PF4FO 8DG7<I 
    CDBJ9EEB6  C?4A<DB64A<S 
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"CD989?9A<9 < GFBKA9A<9  EB89D:4A<S A9B5IB8<@B E J9?PR: 

CB6OL9A<S FBKABEF< BJ9AB> CB EFB<@BEF<, 6D9@9A< < D9EGDE4@; 

BCD989?9A<S 54;<E4 8?S <;@9D9A<S < >BAFDB?S IB84 6OCB?A9A<S; 
EB;84A<S K9F>B7B D4ECD989?9A<S BF69FEF69AABEF<. 

� IB89 D94?<;4J<< CDB9>F4 CDB<EIB8<F CB8F69D:89A<9 EB89D:4A<S < 

GCD46?9A<9 <@. #B8F69D:89A<9 EB89D:4A<S � CDBJ9EE HBD@4?PAB= CD<9@>< 

EB89D:4A<S GK4EFA<>4@< CDB9>F4 (<A69EFBDB@, >?<9AFB@, ;4>4;K<>B@). "A 

CD98CB?4749F D4EE@BFD9A<9 CDB8G>FB6 < D9;G?PF4FB6 D45BF 8?S CB8F69D:89-
A<S <I CD46<?PAB7B < G8B6?9F6BD<F9?PAB7B 6OCB?A9A<S.   

'CD46?9A<9 <;@9A9A<S@< EB89D:4A<S � QFB CDBJ9EE, E6S;4AAO=: 

E 6B;89=EF6<9@ A4 H4>FBDO, 6O;O64RM<9 <;@9A9A<S, 8?S CB8F69D:89-
A<S CD<ASF<S <;@9A9A<=;  

E BCD989?9A<9@ H4>F4 <;@9A9A<S EB89D:4A<S;  
E GCD46?9A<9@ H4>F<K9E><@< <;@9A9A<S@< CB @9D9 <I 6B;A<>AB69A<S.  
&4><@ B5D4;B@, C?4A<DB64A<9 S6?S9FES CDBJ9EEB@ HBD@<DB64A<S D9-

L9A<=, BCD989?SRM<I CBDS8B> 6OCB?A9A<S BF89?PAOI @9DBCD<SF<=, 89=EF-
6<= < D45BF CB CDB9>FG. #?4A<DB64A<9 A4K<A49FES E C?4A<DB64A<S EB89D:4-
A<S CDB9>F4.  �4?99 BCD989?SRF BEAB6AO9 QF4CO 97B D94?<;4J<< < CDB6B8SF 
<I 89>B@CB;<J<R A4 5B?99 @9?><9, GCD46?S9@O9 Q?9@9AFO, KFB < 5G89F D4E-
E@BFD9AB A4@< 6 E?98GRM9= ?9>J<<. 
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1. � K9@ EBEFB<F EGMABEFP C?4A<DB64A<S? 

2. #9D9K<E?<F9 BEAB6AO9 CDBJ9EEO C?4A<DB64A<S. 
3. #9D9K<E?<F9 6ECB@B74F9?PAO9 CDBJ9EEO C?4A<DB64A<S. 
4. �4=F9 BCD989?9A<9 EB89D:4A<S CDB9>F4. 
5. $4E>DB=F9 BEAB6AB9 EB89D:4A<9 CDBJ9EE4 C?4A<DB64A<S EB89D:4A<S 

CDB9>F4. 
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1. �4D9A>B6, �. �. 'CD46?9A<9 CDB9>F4@<: GK95. CBEB5<9. � 2 �9 <;8. / 
�. �. �4D9A>B6. �  . : �%�, 2006. 

2.  4;GD, �. �. 'CD46?9A<9  CDB9>F4@<: GK95. CBEB5<9 / �. �.  4;GD, �. 

�. ,4C<DB,  !. �. "?P89DB779; CB8 B5M. D98. �. �.  4;GD4. �  . : "@974-�, 

2005. 

3. 'CD46?9A<9  CDB9>F4@<. %CD46BKA<> CDBH9EE<BA4?4 / CB8 D98. 
�. �.  4;GD4 < �. �. ,4C<DB. �  . : �OEL. L>., 2001. 

4. $G>B6B8EF6B > E6B8G ;A4A<= CB GCD46?9A<R CDB9>F4@< / PMI, #9A-

E<?P64A<S, %,�, 2000   

5. PMI: ANSI PMI PMBOOK (Project Management Body of Knowledge) 

Guide � 2004 Edition 
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��99::FF88SS  66..  !!BB@@CC::BBCC@@887744FF88SS  ??@@>>99::BB44  

88  @@4477@@4455>>BB::44  ??@@>>99::BB==>>--AA<<99BB==>>99  88>>::CC<<99==BB44FF8888  

 

��;;44==  ;;99::FF8888  

 

�9D96B J9?9=, D45BF, D9EGDEB6, EFB<@BEF<, GK4EFA<>B6, @4FD<J4 BF69F-
EF69AABEF<. "CF<@4?PAO= GDB69AP 89F4?<;4J<<. $4;D45BF>4 CDB9>FAB= 
8B>G@9AF4J<<: EBEF46 < CBDS8B> D4;D45BF><. ->EC9DF<;4 CDB9>F4. #BDS8B> 
CDB6989A<S Q>EC9DF<;O.  

 

"EAB6B= 8?S C?4A<DB64A<S < <ECB?A9A<S 6E97B CDB9>F4 S6?S9FES D4;D4-
54FO649@4S 6 IB89 GFBKA9A<S EB89D:4A<S CDB9>F4 <9D4DI<K9E>4S EFDG>FGD4 
D45BF (WBS).  #D< QFB@ @9FB8O EFDG>FGD<;4J<< CDB9>F4  E6B8SFES > 86G@: 

«E69DIG-6A<;» (898G>F<6AO= @9FB8 top-down approach) � BCD989?SRFES 
B5M<9 ;484K<, A4 BEAB69 >BFBDOI 84?99 BEGM9EF6?S9FES 89F4?<;4J<S GDB6A9= 
CDB9>F4; 

«EA<;G-669DI» (<A8G>F<6AO= @9FB8 bottom-up approach) � BCD989?SRF-
ES K4EFAO9 ;484K<, 4 ;4F9@ CDB<EIB8<F <I B5B5M9A<9. 

�?S EFDG>FGD<;4J<< CDB9>F4 <ECB?P;GRF DS8 EC9J<4?PAOI @B89?9=: 

89D96B J9?9=; 89D96B D9L9A<=; 89D96B D45BF; BD74A<;4J<BAAGR EFDG>FGDG 
<ECB?A<F9?9=; @4FD<JG BF69FEF69AABEF<; E9F96GR @B89?P; EFDG>FGDG CBFD95-
?S9@OI D9EGDEB6; EFDG>FGDG ;4FD4F. �9D96B J9?9= (D<E. 13) � QFB 7D4HO, EI9-
@O, CB>4;O64RM<9, >4> 79A9D4?PA4S J9?P CDB9>F4 D4;5<649FES A4 CB8J9?< 

E?98GRM97B GDB6AS. �9D96B � QFB E6S;4AAO= 7D4H, 6OD4:4RM<= EBCB8K<A9-
A<9 < 6;4<@BE6S;< Q?9@9AFB6. � 84AAB@ E?GK49 F4><@< Q?9@9AF4@< S6?SRFES 
J9?< < CB8J9?<. 

 

 

 

 
 

$<E. 13. �9D96B J9?9= CDB9>F4 
 

#D98EF46?9A<9 J9?9= A4K<A49FES E 69DIA97B GDB6AS, 84?PL9 BA< CBE?9-
8B64F9?PAB D4;G>DGCASRFES. #D< QFB@ BEAB6AO@ CD46<?B@ D4;G>DGCA9A<S 
J9?9= S6?S9FES CB?ABF4: >4:84S J9?P 69DIA97B GDB6AS 8B?:A4 5OFP CD98EF46-
?9A4 6 6<89 CB8J9?9= E?98GRM97B GDB6AS <EK9DCO64RM<@ B5D4;B@. "8AB-

� 1 GDB69AP 

� 2 GDB69AP 

� 3 GDB69AP 

� 4 GDB69AP 
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6D9@9AAB @9A98:9DO CDB9>FB6 < DG>B6B8<F9?< ED98A97B ;69A4 CD98EF46?SRF 
E6B< J9?< < C?4AO CB 8BEF<:9A<R QF<I J9?9= (EA<;G-669DI). �E9 D4;AB7?4E<S 
6 6<89A<< J9?9=, ;484K < ECBEB5B6 <I 8BEF<:9A<S 8B?:AO 5OFP D4;D9L9AO 6 
CDBJ9EE9 B5EG:89A<S < C9D97B6BDB6 @9:8G DG>B6B8<F9?S@< 6OEL97B < ED98-
A97B ;69A4. %B7?4EAB B8AB@G <; A4<5B?99 D4ECDBEFD4A9AAOI CB8IB8B6 > BC-
D989?9A<R J9?9= CDB9>F4 (SMART), BA< 8B?:AO 5OFP: 

>BA>D9FAO@< (Specific), F. 9. BCD989?SRM<@<, KFB 8B?:AB 5OFP 8BEF<7-
AGFB < > >4>B@G EDB>G; 

<;@9D<@O@< (Measurable) CBED98EF6B@ J9AO, >4K9EF69AAOI < >B?<K9-
EF69AAOI C4D4@9FDB6; 

8BEF<:<@O@< (Attainable) 6 CD989?4I ;A4A<=, BCOF4, <AF9AE<6ABEF< 
CBFD95?9A<S D9EGDEB6 < F.C.; 

D94?<EF<KAO@< (Realistic), F. 9. 8BEF<:<@O@<, AB FD95GRM<@< GE<?<=; 

>BAFDB?<DG9@O@< (Trackable), F. 9. EB7?4EB64AAO@< CB 84F4@ < @9FB-
84@ <;@9D9A<S 8BEF<7AGFB7B GEC9I4. 

�9D96B D9L9A<= � 7D4HO, EI9@O, BFD4:4RM<9 EFDG>FGDG ;484K< BCF<-

@<;4J<< @AB7BL47B6B7B CDBJ9EE4. �9F6< 89D964 BFB5D4:4RF D4;?<KAO9 EB-
5OF<S, >BFBDO9 @B7GF <@9FP @9EFB, 4 G;?O (69DL<AO) � FBK><, 6 >BFBDOI 6B;-
A<>49F A9B5IB8<@BEFP 6O5BD4. #D<K9@ G;?O D4;?<KAO � 6 B8A<I 6O5BD BEG-
M9EF6?S9F E4@ CDB9>F-@9A98:9D <; A9>BFBDB7B A45BD4 4?PF9DA4F<6, 6 8DG7<I 
6O5BD BF A97B A9 ;46<E<F. � F4><I E?GK4SI CDB9>F-@9A98:9D @B:9F BEGM9EF-
6?SFP BJ9A>G 69DBSFABEF< FB7B <?< <AB7B D9L9A<S. � A9>BFBDOI G;?4I 6 >4-
K9EF69 4?PF9DA4F<6O 6O5BD4 @B:9F D4EE@4FD<64FPES CD9>D4M9A<9 CDB9>F4. 

�9D4DI<K9E>4S EFDG>FGD4 D4;5<9A<S (89>B@CB;<J<<) D45BF (WBS � 

Work Breakdown Structure) � <9D4DI<K9E>4S EFDG>FGD4 CBE?98B64F9?PAB= 89-
>B@CB;<J<< CDB9>F4 A4 CB8CDB9>FO, C4>9FO D45BF D4;?<KAB7B GDB6AS, C4>9FO 

89F4?PAOI D45BF.  WBS S6?S9FES 54;B6O@ ED98EF6B@ 8?S EB;84A<S E<EF9@O 

GCD46?9A<S CDB9>FB@, F. >. CB;6B?S9F D9L4FP CDB5?9@O BD74A<;4J<< D45BF, 
D4ECD989?9A<S BF69FEF69AABEF<, BJ9A>< EFB<@BEF<, EB;84A<S E<EF9@O BFK9F-
ABEF<, QHH9>F<6AB CB889D:<64FP CDBJ98GDO E5BD4 <AHBD@4J<< B 6OCB?A9-
A<< D45BF < BFB5D4:4FP D9;G?PF4FO 6 <AHBD@4J<BAAB= GCD46?9AK9E>B= E<E-
F9@9 8?S B5B5M9A<S 7D4H<>B6 D45BF, EFB<@BEF<, D9EGDEB6 < 84F ;469DL9A<S.  

"EAB64A<9@ 89>B@CB;<J<< WBS @B7GF E?G:<FP: 
>B@CBA9AFO FB64D4 (B5N9>F4, GE?G7<, A4CD46?9A<S 89SF9?PABEF<), CB?G-

K49@B7B 6 D9;G?PF4F9 D94?<;4J<< CDB9>F4; 
CDBJ9EEAO9 <?< HGA>J<BA4?PAO9 Q?9@9AFO 89SF9?PABEF< BD74A<;4J<<, 

D94?<;GRM9= CDB9>F; 
QF4CO :<;A9AAB7B J<>?4 CDB9>F4,  BEAB6AO9 H4;O; 

CB8D4;89?9A<S BD74A<;4J<BAAB= EFDG>FGDO; 

79B7D4H<K9E>B9 D4;@9M9A<9 8?S CDBEFD4AEF69AAB � D4ECD989?9AAOI 
CDB9>FB6. 

,<DB>B9 D4ECDBEFD4A9A<9 CB?GK<?< WBS, 6 >BFBDOI 8?S BCD989?9A<S 
CD<;A4>4 GDB6AS EFDG>FGDO <ECB?P;GRFES 6D9@9AAO9 <AF9D64?O, E6S;4AAO9 E 
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>?RK96O@< EB5OF<S@< (69I4@<) CDB9>F4, BD74A<;4J<BAAO9 CB8D4;89?9A<S, 
BF69K4RM<9 ;4 BFABE<F9?PAB A9;46<E<@O9 HD47@9AFO CDB9>F4 < K4EF< <?< 

Q?9@9AFO EB;84649@B7B B5N9>F4. "EAB6AO@ >D<F9D<9@ 8?S BCD989?9A<S «>4-
K9EF64» CBEFDB9AAB= WBS S6?S9FES GCD46?S9@BEFP CDB9>F4, A4?<K<9 F4><I 
DOK47B6 GCD46?9A<S, >BFBDO9 CB;6B?S?< 5O E?98B64FP >4?9A84DAB-E9F96B@G 
C?4AG, A9 A4DGL4S 5R8:9FAO9 < D9EGDEAO9 B7D4A<K9A<S. &B 9EFP WBS 8B?:-

A4 BFD4:4FP EFDG>FGDG EB;84649@B7B B5N9>F4 A4 69DIA9@ GDB6A9 GCD46?9A<S < 

CB;6B?SFP C9D9IB8<FP > EFDG>FGD4@, I4D4>F9D<;GRM<@ EC9J<H<K9E><9, K4EF-
AO9 D45BFO A<:A<I GDB6A9=. #D< QFB@ 8?S >4:8B7B GDB6AS 8B?:A4 5OFP 
CD98GE@BFD9A4 CDBJ98GD4 BCD989?9A<S BF69FEF69AAOI @9A98:9DB6, GCD46-
?SRM<I < CDBJ98GD4 D4;D9L9A<S >BAH?<>FAOI E<FG4J<= E GK9FB@ CD<BD<F9-
FB6 5B?99 6OEB>B7B GDB6AS WBS. !<:A<= GDB69AP WBS 6>?RK49F  C4>9FO 

D45BF. $4;5<9A<9 CDB<;6B8<FES 8B F9I CBD, CB>4 6B;@B:A4 D94?<EF<KA4S 
BJ9A>4 EDB>B6, EFB<@BEF< < D<E>B6; Q?9@9AF A9 @B:9F 5OFP D4;5<F 5B?PL9 
?B7<K9E><; Q?9@9AF @B:9F 5OFP 6OCB?A9A BFABE<F9?PAB 5OEFDB (80 K4EB6). 

�?S A47?S8ABEF< < CDBEFBFO 46FB@4F<;4J<< <ECB?P;B64A<S WBS >4:-

8B@G Q?9@9AFG 89>B@CB;<J<< CD<E64<649FES GA<>4?PAO= <89AF<H<>4FBD, EB-
BF69FEF6GRM<= GDB6AR <, A4CD<@9D, CBDS8>B6B@G AB@9DG A4 GDB6A9 
E <ECB?P;B64A<9@ D4;89?<F9?9=  F<C4  F45G?SJ<<, ;A4>B6 CD9C<A4A<S < F. 8. 
(D<E. 14).  

 

 
 

$<E. 14.   �9D4DI<K9E>4S EFDG>FGD4 D45BF  (WBS) 

 

!4;64A<S Q?9@9AFB6 A4 >4:8B@ GDB6A9 BFD4:4RF >D<F9D<< D4;5<9A<S 
D45BF. !4CD<@9D, A4 A<:A<I GDB6ASI � 89=EF6<S, E6S;4AAO9 E CDB<;6B8EF6B@ 

>BA9KAB7B CDB8G>F4 QFB7B GDB6AS. #D< <ECB?P;B64A<< HGA>J<BA4?PAB7B >D<-
F9D<S D4;5<9A<S D45BF Q?9@9AFO 69F6<, E6S;4AAB= E D4;D45BF>B=, @B7GF <@9FP 
6 A4;64A<< @9F>G «D4;D45BF>4», 4 Q?9@9AFO 69F6<, E6S;4AAB= E CDB<;6B8EF-
6B@, � @9F>G «CDB<;6B8EF6B». !4 GDB6ASI, BFB5D4:4RM<I 89SF9?PABEFP, E6S-
;4AAGR E >BA9KAO@< CDB8G>F4@<, A4;64A<9 BFD4:49F 6<8 89=EF6<S. 

212 

1 3 2 

11 12 21 22 32 31 

112 111 221 211 121 312 311 321 

Σ 
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"D74A<;4J<BAA4S EFDG>FGD4 <ECB?A<F9?9= (OBS � Organization Break-

down Structure). �?S B59EC9K9A<S QHH9>F<6AB7B GCD46?9A<S CDB9>FB@ A9B5-
IB8<@B ;A4FP, >4>4S BD74A<;4J<S (<ECB?A<F9?P) BF69FEF69AA4 ;4 >4:8O= C4-
>9F <?< GDB69AP 89D964 D45BF. -FB @B:9F 5OFP E89?4AB E CB@BMPR EI9@O BD-
74A<;4J<BAAB= EFDG>FGDO CDB9>F4. � QFB= EI9@9 DG>B6B8<F9?P CDB9>F4 A4IB-
8<FES A4 99 69DIA9@ GDB6A9, 4 A4 5B?99 A<;><I GDB6ASI CBE?98B64F9?PAB D4E-
CB?474RFES BF89?O, FD95G9@O9 8?S HGA>J<BA4?PAB7B GCD46?9A<S D45BF4@<, 

<?< BF89?PAO9 <ECB?A<F9?<, CD<6?9>49@O9 8?S D94?<;4J<< BF89?PAOI C4>9-
FB6 D45BF (D<E. 15). -F< GDB6A< <AB784 EBBF69FEF6GRF GDB6AS@ WBS.   

 

 

 
 

$<E. 15.  "D74A<;4J<BAA4S EFDG>FGD4 <ECB?A<F9?9= (OBS) 

      

*9?P OBS EBEFB<F 6 G>4;4A<< A9 FB?P>B <ECB?A<F9?9= D45BF 8?S >4:-

8B7B C4>9F4, AB < 6 BCD989?9A<< BF89?B6 BD74A<;4J<=, BF69FEF69AAOI ;4 6O-

CB?A9A<9 EBBF69FEF6GRM<I D45BF. 
 4FD<J4 BF69FEF69AABEF< (Responsibility Matrix) E6S;O649F C4>9FO D4-

5BF E BD74A<;4J<S@<-<ECB?A<F9?S@< A4 BEAB69 WBS < OBS. � @4FD<J9 BCD9-
89?SRFES BEAB6AO9 <ECB?A<F9?< CB C4>9F4@ D45BF.  4FD<J4 BF69FEF69AABEF< 

B59EC9K<649F BC<E4A<9 < EB7?4EB64A<9 EFDG>FGDO BF69FEF69AABEF< ;4 6OCB?-
A9A<9 C4>9FB6 D45BF. "A4 CD98EF46?S9F EB5B= HBD@G BC<E4A<S D4ECD989?9A<S 
BF69FEF69AABEF< ;4 D94?<;4J<R D45BF CB CDB9>FG E G>4;4A<9@ DB?< >4:8B7B 
<; CB8D4;89?9A<=.  4FD<J4 EB89D:<F EC<EB> C4>9FB6 D45BF WBS CB B8AB= 
BE<, EC<EB> CB8D4;89?9A<= < <ECB?A<F9?9=, CD<A<@4RM<I GK4EF<9 6 6OCB?-
A9A<< D45BF, CB 8DG7B= (D<E. 16). -?9@9AF4@< @4FD<JO S6?SRFES >B8O 6<8B6 
89SF9?PABEF< <?< BF69FEF69AABEF< (<; ;4D4A99 BCD989?9AAB7B EC<E>4) </<?< 

EFB<@BEFP D45BF.  4FD<J4 @B:9F F4>:9 BFB5D4:4FP 6<8O BF69FEF69AABEF< 

>BA>D9FAOI DG>B6B8<F9?9= ;4 F9 <?< <AO9 D45BFO.  

C1 

X Z Y 

A B C E D 

A2 A1 C2 B2 B1 E1 D1 E2 

PM 
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                  ORG 

  WBS 

X Y Z  

PM A B C D � 

�1 �2 B1 B2 C1 C2 D1 E1 E2 
1

 1
1
 

111 �         I 

112     �      

1
2
 121   �        

2
 2

1
 

211     C   �  I 

212  �         

2
2
 221    �       

3
 3

1
 

311 C     �     

312       �    

3
2
 321     C    � К 

 
$<E. 16.  4FD<J4 BF69FEF69AABEF< 

 

 

�B?<K9EF6B 6<8B6 BF69FEF69AABEF< @B:9F 5OFP D4;?<KAO@ 6 ;46<E<@B-
EF< BF EC9J<H<>< CDB9>F4 < 97B BD74A<;4J<<. �DB@9 FB7B, 6 @4FD<J9 @B7GF 
5OFP BFB5D4:9AO DB?< ?R89=, A9 ;489=EF6B64AAOI A9CBED98EF69AAB 6 CDB9>-
F9, AB >BFBDO9 @B7GF B>4;O64FP CB889D:>G 6 D45BF9 >B@4A8O. $9>B@9A8G9FES 
B7D4A<K<FPES A95B?PL<@ A45BDB@ ?97><I 8?S BC<E4A<S < CBA<@4A<S 6<8B6 
GK4EF<S. !4CD<@9D, A4<5B?99 64:AGR DB?P 6  ?R5B= 89F4?PAB= D45BF9 <7D49F 
A9CBED98EF69AAB BF69FEF69AAO= ;4 99 6OCB?A9A<9, AB 6 @4FD<J9 8B?:AO 

5OFP BFB5D4:9AO < F9 ?R8< <?< BD74A<;4J<<, >BFBDO9 B59EC9K<64RF CB8-
89D:>G D45BF QFB7B <ECB?A<F9?S, 4 F4>:9 F9, >FB 5G89F BEGM9EF6?SFP BJ9A>G 
< CD<9@>G D45BF. 

� >4K9EF69 BFD4:9A<S 6<84 GK4EF<S 6 CDB9>F9 @B7GF 5OFP CD<ASFO: I � 

BF69FEF69AAO= <ECB?A<F9?P, � � <ECB?A<F9?P, # � CD<9@>4 D45BF, �O � >B-
BD8<A4J<S D45BF, � � >BAFDB?P, % � EB7?4EB64A<9 < F.C. !4<5B?99 D4;D45B-
F4AAB= D4;AB6<8ABEFPR @4FD<JO BF69FEF69AABEF< S6?S9FES @4FD<J4 D4;89?9-
A<S 48@<A<EFD4F<6AOI ;484K GCD46?9A<S � @4FD<J4 $��'. � QFB= @4FD<J9 
<ECB?P;GRFES E<@6B?O, BFD4:4RM<9 FD< CD<AJ<C<4?PAOI 4EC9>F4 6OCB?A9-
A<S >4:8B= D45BFO: CD<ASF<9 D9L9A<S, GCD46?9A<9 D45BFB=, 6OCB?A9A<9 D4-
5BFO < 99 F9IAB?B7<K9E>B9 < <AHBD@4J<BAAB9 B5E?G:<64A<9. 
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%9F96O9 @B89?< (Project Network  Diagram). %9F96O9 7D4H<>< (D<E. 17) 

S6?SRFES 6BC?BM9A<9@ C?4A4 89=EF6<= CDB9>F4 6 D45BK99 D4EC<E4A<9. "A< 

E?G:4F HGA84@9AF4?PAB= BEAB6B= @BA<FBD<A74 < >BAFDB?S D45BF CDB9>F4. 
�@9EF9 E C?4AB@ < 5R8:9FB@ BA< S6?SRFES 7?46A9=L<@ <AEFDG@9AFB@ 

GCD46?9A<S CDB9>F4@<.  

 

 

                                                             

 

                                                                                          

                                                    

                                                                    

 

                                                                                        

 

 

 
$<E. 17. %9F96B= 7D4H<> 

 

 

"EAB6AB= CB8IB8 6E9I E9F96OI @9FB8B6 EBEFB<F 6 CBEFDB9A<< H4>F<K9-
E>B= <?< CD98CB?4749@B= E9F< D45BF < EB5OF<=, >BFBD4S 7D4H<K9E>< CD98-
EF46?S9F CBE?98GRM<9 BFABL9A<S @9:8G D45BF4@< 6 CDB9>F9. $45BFO, >BFB-
DO9 8B?:AO CD98L9EF6B64FP <?< E?98B64FP ;4 8DG7<@< D45BF4@<, K9F>B BC-
D989?SRFES CB 6D9@9A<, 4 F4>:9 CB A4;A4K9A<R. 

%FDG>FGD4 CBFD95?S9@OI D9EGDEB6 (RBS � Resource Breakdown 

Structure). �?S 4A4?<;4 ED98EF6, >BFBDO9 A9B5IB8<@O 8?S 8BEF<:9A<S J9?9= < 

CB8J9?9= CDB9>F4, BEGM9EF6?S9FES EFDG>FGD<;4J<S D9EGDEB6 D4;?<KAOI F<-

CB6. �9D4DI<K9E>< CBEFDB9AAO= 7D4H (HBD@4 7D4H4 RBS CBIB:4 A4 HBD@G 
7D4HB6 WBS < ORG) H<>E<DG9F A9B5IB8<@O9 A4 >4:8B@ GDB6A9 D9EGDEO 8?S 
D94?<;4J<< CDB9>F4. !4CD<@9D, A4 C9D6B@ GDB6A9 BCD989?SRFES @4F9D<4?P-
AB-F9IA<K9E><9, FDG8B6O9 < H<A4AEB6O9 D9EGDEO. �4F9@ @4F9D<4?PAB-
F9IA<K9E><9 D9EGDEO 8<HH9D9AJ<DGRFES A4 EFDB<F9?PAO9 @4F9D<4?O, @4L<-

AO, B5BDG8B64A<9; EFDB<F9?PAO9 @4F9D<4?O  A4 E>?48<DG9@O9 < A9E>?48<-
DG9@O9 < F. 8. (<A4AEB6O9 D9EGDEO  B5D4;GRF EFDG>FGDG EFB<@BEF< (ABS � 

Account Breakdown Structure). 

"EB5GR DB?P 6 8BEF<:9A<< J9?9= CDB9>F4 <7D49F A4?<K<9 G ;4>4;K<>4 
>B@C?9>E4 >4K9EF69AAB-6OCB?A9AAB= CDB9>FAB-E@9FAB= 8B>G@9AF4J<< 

(#%�). %GM9EF6GRF D4;?<KAO9 FBK>< ;D9A<S A4 @9EFB CDB9>F<DB64A<S 6 
:<;A9AAB@ J<>?9 CDB9>FB6.  AB7<9 EC9J<4?<EFO EK<F4RF 97B >?RK96O@. 

!9>BFBDO9 7B6BDSF, KFB QFBF QF4C � A9 5B?99, K9@ CDB8B?:9A<9 D4;D45BF>< 

89F4?PAB7B C?4A4 CDB9>F4. !9E@BFDS A4 D4;?<K<9 CB8IB8B6, 6E9 CDBH9EE<B-
A4?PAO9 CDB9>F-@9A98:9DO EIB8SFES 6 FB@, KFB QFBF QF4C ;4A<@49F 64:AB9 
@9EFB 6 D94?<;4J<< ;4@OE?4 CDB9>F4. 
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#BDS8B> BD74A<;4J<< < CDB6989A<S F9A89D4 A4 CDB9>FAO9 D45BFO BC-

D989?S9FES <A69EFBDB@ (;4>4;K<>B@). #B87BFB6>4 F9A89DAB= 8B>G@9AF4J<< 

BEGM9EF6?S9FES BD74A<;4J<9=, <@9RM9= A4 QFB ?<J9A;<R. �?S BD74A<;4J<< < 

CDB6989A<S F9A89D4 A4 CDB9>FAO9 D45BFO EB;849FES 6D9@9AA4S >B@<EE<S � 

F9A89DAO= >B@<F9F (&�). � EBEF46 &� 6IB8SF CD98EF46<F9?< ;4>4;K<>4, 4 
F4>:9 Q>EC9DFO CB EC9J<4?PAO@ 6BCDBE4@.  

� B5S;4AABEF< &� 6IB8SF  B5NS6?9A<9 F9A89D4, BD74A<;4J<S CB87BFB6>< 

< D4ECDBEFD4A9A<S ED98< GK4EFA<>B6 F9A89D4 (EB<ECB?A<F9?9=) F9A89DAB= 

8B>G@9AF4J<<, BD74A<;4J<S < CDB6989A<9 F9A89D4, D4EE@BFD9A<9 CD98?B:9-
A<= EB<E>4F9?9= < <I BJ9A>4. &9A89DA4S 8B>G@9AF4J<S EB89D:<F >B@@9DK9-
E>GR (H<A4AEB6O9 GE?B6<S < 74D4AF<<), BD74A<;4J<BAAGR (CBDS8B>, HBD@4 < 

B5N9@ CD98EF46?9A<S, FD95B64A<S EB<E>4F9?S) < F9IA<K9E>GR K4EFP (;484A<9 
A4 CDB9>F<DB64A<9 < A9B5IB8<@O9 <EIB8AO9 84AAO9, 6 FB@ K<E?9 F9IA<>B-
Q>BAB@<K9E><9 >D<F9D<< < FD95B64A<S). (<A4AE<DB64A<9 89SF9?PABEF< &� < 
CB87BFB6>< F9A89DAB= 8B>G@9AF4J<< BEGM9EF6?S9FES ;4 EK9F <A69EFBD4 (;4-
>4;K<>4). -F< ;4FD4FO @B7GF 5OFP CB?ABEFPR <?< K4EF<KAB 6B;@9M9AO CGF9@ 

CDB84:< F9A89DAB= 8B>G@9AF4J<< EB<E>4F9?S@. &9A89D A4 CDB9>F<DB64A<9 
@B:9F CDB6B8<FPES A4 K4EFP CDB9>FAB= 8B>G@9AF4J<<: &-", QE><;AO= CDB-
9>F, FB?P>B A4 D45BKGR 8B>G@9AF4J<R, A4 69EP B5N9@ CDB9>FAB= 8B>G@9AF4-
J<<. 

#D< GEF4AB6?9A<< EBEF464 < EB89D:4A<S CDB9>FAB-E@9FAB= 8B>G@9AF4-
J<<  DG>B6B8EF6GRFES 89=EF6GRM<@< CB?B:9A<S@< E GK9FB@ 8BCB?A<F9?P-
AOI FD95B64A<=, BF69K4RM<I DOABKAO@ GE?B6<S@. #D< QFB@ EF48<=ABEFP 
(EBK9F4A<9 EF48<=, 6O5BD GF69D:849@B= EF48<<) CDB9>F<DB64A<S :9EF>B A9 
D97?4@9AF<DG9FES < @B:9F CD<A<@4FPES 6 6<89 &-" EFDB<F9?PEF64, CDB9>F4, 
D45BK9= 8B>G@9AF4J<<, 4 <A69EFBD < CB8DS8K<> <@9RF CD46B CD<A<@4FP ;4 
BEAB6G 8?S HBD@<DB64A<S E6B5B8AB= (8B7B6BDAB=) J9AO A4 CDB8G>J<R CDB-
9>F4 EFB<@BEFP, BCD989?9AAGR A4 ?R5B= EF48<< D4;D45BF>< 8B>G@9AF4J<<. 

$45BK4S 8B>G@9AF4J<S 8?S EFDB<F9?PEF64 D4;D454FO649FES 6 EBBF69FEF6<< E 
7BEG84DEF69AAO@< EF4A84DF4@< %#�% (E<EF9@O CDB9>FAB= 8B>G@9AF4J<< 

EFDB<F9?PEF64) < GFBKAS9FES ;4>4;K<>B@ < CDB9>F<DB6M<>B@ 6 8B7B6BD9 
(>BAFD4>F9) A4 CDB9>F<DB64A<9. 

%BEF46 ;484A<S A4 CDB9>F<DB64A<9 GEF4A46?<649FES E GK9FB@ BFD4E?9-
6B= EC9J<H<>< < 6<84 EFDB<F9?PEF64. #D<@9DAO= C9D9K9AP D4;89?B6 ;484A<S 
A4 CDB9>F<DB64A<9 B5N9>F4 :<?<MAB-7D4:84AE>B7B A4;A4K9A<S CD<6989A 6 
F45?. 9.  
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&45?<J4 9 

�484A<9 A4 CDB9>F<DB64A<9 (A4;64A<9 < @9EFBCB?B:9A<9 B5N9>F4) 
 

#9D9K9AP BEAB6AOI 84AAOI < FD95B64A<= %B89D:4A<9 
84AAOI 

"EAB64A<9 8?S CDB9>F<DB64A<S  

�<8 EFDB<F9?PEF64  

%F48<=ABEFP CDB9>F<DB64A<S  

&D95B64A<S CB 64D<4AFAB= < >BA>GDEAB= CDBD45BF>9  

"EAB6AO9 F9IA<>B-Q>BAB@<K9E><9 CB>4;4F9?< (QF4:ABEFP, 6@9EF<@BEFP, 
CDBCGE>A4S ECBEB5ABEFP�) 

 

"EB5O9 GE?B6<S EFDB<F9?PEF64  

!4;A4K9A<9 < F<CO 6EFDB9AAOI CB@9M9A<=, <I @BMABEFP, EBEF46 < F. 8.  

"EAB6AO9 FD95B64A<S > 4DI<F9>FGDAB-C?4A<DB6BKAB@G D9L9A<R  

$9>B@9A8G9@O9 F<CO >64DF<D < <I EBBFABL9A<9  

"EAB6AO9 FD95B64A<S > >BAEFDG>F<6AO@ D9L9A<S@  < @4F9D<4?4@ 

A9EGM<I < B7D4:84RM<I >BAEFDG>J<= 
 

&D95B64A<S > <A:9A9DAB@G < F9IAB?B7<K9E>B@G B5BDG8B64A<R.  

&D95B64A<S > B59EC9K9A<R GE?B6<= :<;A989SF9?PABEF< @4?B@B5<?P-
AOI 7DGCC A4E9?9A<S. 

 

&D95B64A<S > 5?47BGEFDB=EF6G C?BM48><   

&D95B64A<S CB D4;D45BF>9 <A:9A9DAB-F9IA<K9E><I @9DBCD<SF<=  �"  

&D95B64A<S B A9B5IB8<@BEF< 6OCB?A9A<S E4A<F4DAB-QC<89@<B?B-
7<K9E><I, Q>B?B7<K9E><I  < 8DG7<I GE?B6<=               

 

 

�@9EF9 E ;484A<9@ A4 CDB9>F<DB64A<9 ;4>4;K<> 6O849F CDB9>F<DB6M<-

>G E?98GRMGR <AHBD@4J<R: B5BEAB64A<9 <A69EF<J<=; D9L9A<9 @9EFAB7B 
BD74A4 <ECB?A<F9?PAB= 6?4EF< B CD9864D<F9?PAB@ EB7?4EB64A<< @9EF4 D4;-
@9M9A<S B5N9>F4; 4>F 6O5BD4 ;9@9?PAB7B GK4EF>4; 4DI<F9>FGDAB-
C?4A<DB6BKAB9 ;484A<9; F9IA<K9E><9 GE?B6<S A4 CD<EB98<A9A<9 CDB9>F<DG9-
@OI B5N9>FB6 > <EFBKA<>4@ EA45:9A<S, <A:9A9DAO@ E9FS@ < >B@@GA<>4J<-

S@; E6989A<S B CDB6989AAOI E B5M9EF69AABEFPR B5EG:89A<SI D9L9A<= B 
EFDB<F9?PEF69 B5N9>F4; <EIB8AO9 84AAO9 CB B5BDG8B64A<R; 84AAO9 CB 6O-

CB?A9AAO@ !�"�$; @4F9D<4?O <A69EFBD4, BJ9ABKAO9 4>FO < D9L9A<S BD74-
AB6 @9EFAB= 48@<A<EFD4J<< B >B@C9AE4J<SI ;4 EABE<@O9 ;84A<S < EBBDG:9-
A<S;  @4F9D<4?O <A:9A9DAOI <;OE>4A<= < B5E?98B64A<=; K9DF9:< < I4D4>F9-
D<EF<>< CDB8G>J<< CD98CD<SF<S;  ;484A<9 A4 D4;D45BF>G F9A89DAB= 8B>G@9A-

F4J<<; ;4>?RK9A<9 < @4F9D<4?O, 6OCB?A9AAO9 CB D9;G?PF4F4@ B5E?98B64A<S  
89=EF6GRM<I CDB<;6B8EF6, >BAEFDG>J<= ;84A<= < EBBDG:9A<=. 

� ;484A<9 A4 CDB9>F<DB64A<9 B5N9>FB6 CDB<;6B8EF69AAB7B A4;A4K9A<S  
6>?RK4RF FD95B64A<S, E6S;4AAO9 E F9IAB?B7<9= < D9:<@B@ CDB<;6B8EF64, 
C4D4@9FD4@< CDB8G>J<<, GE?B6<S@< D4;D45BF>< CD<DB8BBID4AAOI @9DBCD<S-
F<=, D9:<@B@ 59;BC4EABEF< < 7<7<9AB= FDG84 < 8D.  

�E9 CDB9>FO, A9;46<E<@B BF <EFBKA<>B6 H<A4AE<DB64A<S, CB8?9:4F 
Q>EC9DF<;9. ->EC9DF<;4 CD<;64A4 B59EC9K<FP 89F4?PAO= 4A4?<; 6E9I 4EC9>FB6 
CDB9>F4. %BBF69FEF69AAB, ;484K9= QF4C4 Q>EC9DF<;O CDB9>F4 S6?S9FES BCD989-
?9A<9 J9AABEF< CDB9>F4, CD<A<@4S 6B 6A<@4A<9 6E9 97B CB?B:<F9?PAO9 < BF-
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D<J4F9?PAO9 CBE?98EF6<S. ->EC9DF<;9 CB8?9:4F, CB@<@B K<EFB F9IA<K9E><I 
4EC9>FB6, D4EK9F QHH9>F<6ABEF< CDB9>F4; 6B;89=EF6<9 A4 B>DG:4RMGR ED9-
8G; >B@@9DK9E><9 C9DEC9>F<6O, 6>?RK4S DOABKAGR CD<6?9>4F9?PABEFP < 

ECDBE A4 CDB8G>J<R CDB9>F4; Q>BAB@<K9E><= 4A4?<; B5M<I CBE?98EF6<= 

CDB9>F4 8?S A4J<BA4?PAB7B D4;6<F<S; EBJ<4?PAO9 CBE?98EF6<S CDB9>F4, 4 
F4>:9 48@<EFD4F<6AB-GCD46?9AK9E><9 4EC9>FO, <@9RM<9 J9?PR BCD989?<FP 
BD74A<;4J<BAAO9 6B;@B:ABEF< D94?<;4J<< CDB9>F4. 

�BEEFDB= $BEE<< 669? 98<AO= CBDS8B> CDB6989A<S Q>EC9DF<;O 7D48B-
EFDB<F9?PAB= 8B>G@9AF4J<< < CDB9>FB6 EFDB<F9?PEF64, EGFP >BFBDB7B E6B8<F-
ES > E?98GRM9@G: 

7D48BEFDB<F9?PA4S 8B>G@9AF4J<S, F9IA<>B-Q>BAB@<K9E><9 B5BEAB64A<S 
< CDB9>FO A4 EFDB<F9?PEF6B, D9>BAEFDG>J<R, D4EL<D9A<9 < F9IA<K9E>B9 C9-
D96BBDG:9A<9 CD98CD<SF<=, ;84A<= < EBBDG:9A<=, A9;46<E<@B BF <EFBKA<>B6 
H<A4AE<DB64A<S, HBD@ EB5EF69AABEF< < CD<A48?9:ABEF<, 8B <I GF69D:89A<S 
CB8?9:4F 7BEG84DEF69AAB= Q>EC9DF<;9 6 �?467BEQ>EC9DF<;9 $BEE<<, @9EFAOI 
(D9ECG5?<>4AE><I, >D496OI < 8D.) BD74A<;4J<SI 7BEG84DEF69AAB= 6A9698B@-

EF69AAB= Q>EC9DF<;O, BFD4E?96OI Q>EC9DFAOI CB8D4;89?9A<SI @<A<EF9DEF6 
< 698B@EF6 < 8DG7<I EC9J<4?PAB GCB?AB@BK9AAOI A4 FB 7BEG84DEF69AAOI 
BD74A4I; 

8B>G@9AF4J<S < CDB9>FO GF69D:84RFES FB?P>B CD< A4?<K<< CB?B:<-

F9?PAB7B ;4>?RK9A<S BD74AB6 7BEG84DEF69AAOI Q>EC9DF<; (4 6 A9>BFBDOI 
E?GK4SI < CD< EB7?4EB64A<< E BD74A4@< 7BEG84DEF69AAB7B A48;BD4); 

BEAB6AB= CDB9>FAB= EF48<9=, CB8?9:4M9= Q>EC9DF<;9, S6?S9FES &-". 

�?S F9IA<K9E>< < Q>B?B7<K9E>< E?B:AOI B5N9>FB6 < CD< E?B:AOI CD<DB8-
AOI GE?B6<SI EFDB<F9?PEF64, 4 F4>:9 CB FD95B64A<R BD74AB6 7BEG84DEF69A-

AB= Q>EC9DF<;O CB D4EE@BFD9AAB@G &-" BEGM9EF6?S9FES 8BCB?A<F9?PA4S 89-
F4?PA4S D4;D45BF>4 BF89?PAOI Q?9@9AFB6 CDB9>FAOI D9L9A<=. 

�D48BEFDB<F9?PA4S 8B>G@9AF4J<S GF69D:849FES 7BEG84DEF69AAO@< BD-
74A4@< CD98EF46<F9?PAB= < <ECB?A<F9?PAB= 6?4EF< 6 EBBF69FEF6<< E <I >B@-

C9F9AJ<9=. #DB9>FO EFDB<F9?PEF64 GF69D:84RFES 6 ;46<E<@BEF< BF <EFBKA<-

>B6 H<A4AE<DB64A<S E?98GRM<@ B5D4;B@: 

CD< H<A4AE<DB64A<< ;4 EK9F 7BEG84DEF69AAOI >4C<F4?PAOI 6?B:9A<= � 

�BEEFDB9@ $BEE<< <?< ;4<AF9D9EB64AAO@< @<A<EF9DEF64@< < 698B@EF64@<; 

CD< H<A4AE<DB64A<< ;4 EK9F >4C<F4?PAOI 6?B:9A<= <; 5R8:9FB6 EG5N-
9>FB6 $BEE<=E>B= (989D4J<< � EBBF69FEF6GRM<@< BD74A4@< 7BEG84DEF69A-

AB7B GCD46?9A<S <?< 6 GEF4AB6?9AAB@ <@< CBDS8>9; 
CD< H<A4AE<DB64A<< ;4 EK9F EB5EF69AAOI H<A4AEB6OI D9EGDEB6, ;49@-

AOI < CD<6?9K9AAOI ED98EF6 <A69EFBDB6 (6>?RK4S <ABEFD4AAOI) GF69D:84-
RFES A9CBED98EF69AAB ;4>4;K<>4@< (<A69EFBD4@<). 

� IB89 CDB9>F<DB64A<S @9A98:9D CDB9>F4 6OCB?AS9F E?98GRM<9 
HGA>J<<: >BAFDB?P EBBF69FEF6<S B5N9@4 < EDB>B6 6OCB?A9A<S D45BF A9B5IB-
8<@B@G @<A<@G@G, CD98GE@BFD9AAB@G >BAFD4>FB@ A4 CDB9>F<DB64A<9; CB8-
5BD < CD<6?9K9A<9 > CDB9>F<DB64A<R 698GM<I EC9J<4?<EFB6, >BBD8<A4J<R 

<I 89SF9?PABEF<; >BAFDB?P ;4 6A9E9A<9@ <;@9A9A<= 6 CDB9>FAGR 8B>G@9AF4-
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D4;D45BF>G E<EF9@O GCD46?9A<S <;@9A9A<S@< >BAFD4>FB6, 6 EBEF46 >BFBDB= 

6IB8SF 8B>G@9AFO, E<EF9@O BFE?9:<64A<S, CDBJ98GDO D4;D9L9A<S >BAH?<>-
FB6 < GDB6A< <9D4DI<<, A4 >BFBDOI CDB<;6B8<FES 46FBD<;4J<S <;@9A9A<=. 

%<EF9@4 GCD46?9A<S <;@9A9A<S@< >BAFD4>FB6 8B?:A4 <AF97D<DB64FPES E E<E-
F9@B= B5M97B GCD46?9A<S <;@9A9A<S@<. 

�4>DOF<9 >BAFD4>FB6  CD98CB?4749F CB8F69D:89A<9 <ECB?A9A<S >BA-

FD4>F4 (6E9 ?< D45BFO 6OCB?A9AO 6 CB?AB@ B5N9@9 < E G8B6?9F6BD<F9?PAO@ 

>4K9EF6B@)  < 48@<A<EFD4F<6AB9 ;469DL9A<9 (8B>G@9AF<DB64A<9 B>BAK4F9?P-
AOI D9;G?PF4FB6 < 4DI<6<DB64A<9 <AHBD@4J<< 8?S CBE?98GRM97B <ECB?P;B-
64A<S). 
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1. "C<L<F9 EFDG>FGDG ;484K @4F9D<4?PAB-F9IA<K9E>B= CB87BFB6>< CDB-
9>F4. 

2. +9@ BF?<K4RFES ;4>GC>< BF CBEF46B>? 

3. #9D9K<E?<F9 6<8O FBD7B6. 
4. #D<698<F9 A4<5B?99 64:AO9 CD<;A4>< >?4EE<H<>4J<< >BAFD4>FB6. 
5. +FB F4>B9 BH9DF4 < >FB 99 EBEF46?S9F? 
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 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -76- 
 

6. �4><9 CB>4;4F9?< D9>B@9A8G9FES <ECB?P;B64FP CD< BJ9A>9 F9IA<K9-
E>B= < Q>BAB@<K9E>B= K4EF< BH9DFO? 

7. #D<698<F9 CBDS8B> CDB6989A<S FBD7B6. 
8. �4><9 EGM9EF6GRF F<CO >BAFD4>FB6? 

9. � K9@ CD9<@GM9EF64 < A98BEF4F>< 54;B6OI F<CB6 >BAFD4>FB6 
8?S ;4>4;K<>4 < CB8DS8K<>4? 
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1.  4;GD, �. �. 'CD46?9A<9  CDB9>F4@<: GK95. CBEB5<9 / �. �.  4;GD, 
�. �. ,4C<DB, !. �. "?P89DB779; CB8 B5M. D98. �. �.  4;GD4. �  . : "@974-�, 

2005. 

2. 'CD46?9A<9  CDB9>F4@<. %CD46BKA<> CDBH9EE<BA4?4 / CB8 D98. 
�. �.  4;GD4 <  �. �.  ,4C<DB. �  . : �OEL. L>., 2001. 

3. $G>B6B8EF6B > E6B8G ;A4A<= CB GCD46?9A<R CDB9>F4@< / PMI, #9A-

E<?P64A<S, %,�, 2000. 
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%FDG>FGD4 CDBJ9EEB6 «"CD989?9A<9 EBEF464 BC9D4J<=» 

< «"CD989?9A<9 6;4<@BE6S;9= BC9D4J<=»."EAB6AO9 CBASF<S < CD46<?4 CB-
EFDB9A<S E9F96OI @B89?9=.  

 

'CD46?9A<9 EDB>4@< CDB9>F4 6>?RK49F 6 E95S CDBJ9EEO, B59EC9K<64R-

M<9 E6B96D9@9AAB9 ;469DL9A<9 CDB9>F4.  !4 C9D6B@ QF4C9  BCD989?S9FES EB-
EF46 BC9D4J<=, >BFBDO9 A9B5IB8<@B 6OCB?A<FP 8?S CB?GK9A<S D4;?<KAOI D9-
;G?PF4FB6 CDB9>F4. #D98EF46<@ QFBF QF4C 6 6<89 6;4<@BE6S;< <EIB8AB= <A-

HBD@4J<<, @9FB8B6 99 B5D45BF>< <  CB?GK49@OI D9;G?PF4FB6 (D<E. 18). 

 

 
 

$<E. 18.  %FDG>FGD4 CDBJ9EE4 «"CD989?9A<9 EBEF464 BC9D4J<=» 

 

"CD989?9A<9 EBEF464 D45BF 6>?RK49F <89AF<H<>4J<R < 8B>G@9AF4?P-
AB9 BHBD@?9A<9 BF89?PAOI D45BF, >BFBDO9 8B?:AO 5OFP BEGM9EF6?9AO 8?S 
6OCB?A9A<S J9?9= < CB8J9?9= CDB9>F4, BCD989?9AAOI 6 <9D4DI<K9E>B= 

EFDG>FGD9 D45BF (WBS).  "5BEAB64A<9 CDB9>F4 < 97B J9?9=, 6>?RK9AAOI 6 
BC<E4A<9 EB89D:4A<S CDB9>F4, 4 F4>:9 CDBL?O= BCOF B FB@, >4><9 BC9D4J<< 

�IB8O �OIB8O 

 9FB8O < ED98EF64

        %C<EB> D45BF 
        �BCB?A<F9?PAO9  
         8B>G@9AFO 

        'FBKA9A<9  
         <9D4DI<K9E>B=  
         EFDG>FGDO 

          D45BF 

      �9>B@CB;<J<S 
      ,45?BAO 

(     (F<CB6O9  HD47-  
       @9AFO D45BF 
       CB  

  4A4?B7<KAO@  

CDB9>F4@) 

  �9D4DI<K9E>4S   
  EFDG>FGD4   D45BF WBS 

  "C<E4A<9 EB89D:4A<S 
  CDB9>F4 
  �EFBD<K9E>4S <AHBD@4J<S 
  "7D4A<K9A<S,   8BCGM9A<S 
  ->EC9DFAO9 BJ9A>< 
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�9:F8S 8. У?@46;9=89 6@9<9=9< ?@>9:B4 
 

 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -78- 
 

89=EF6<F9?PAB FD95B64?<EP CD< <ECB?A9A<< 4A4?B7<KAOI CDB9>FB6, 8B?:AO 

5OFP F4>:9 GKF9AO CD< BCD989?9A<< EBEF464 BC9D4J<=.  

�9>B@CB;<J<S >4> ED98EF6B BCD989?9A<S EBEF464 BC9D4J<= CD98CB?474-
9F CB8D4;89?9A<9 C4>9FB6 D45BF A4 @9APL<9, 5B?99 GCD46?S9@O9 >B@CBA9A-

FO. #9D9K9AP BC9D4J<= 4A4?B7<KAB7B CDB9>F4 @B:9F 5OFP <ECB?P;B64A 6 D4E-
E@4FD<649@B@  >4> L45?BA. � D9;G?PF4F9 QFB7B CDBJ9EE4 CB?GK4RF C9D9K9AP 
BC9D4J<=, >BFBDO9 A9B5IB8<@B 6OCB?A<FP 6 D4@>4I CDB9>F4, <  GFBKASRF 
WBS. �4?99 CD<EFGC4RF > BCD989?9A<R CBE?98B64F9?PABEF< < 6;4<@BE6S;9= 

BC9D4J<=. %FDG>FGD4 QFB7B CDBJ9EE4 CB>4;4A4 A4 D<E. 19. 

 

  
$<E. 19.  %FDG>FGD4 CDBJ9EE4 «"CD989?9A<9 CBE?98B64F9?PABEF< < 6;4<@BE6S;< BC9D4J<=» 

 

"CD989?9A<9 6;4<@BE6S;9= D45BF � QFB CDBJ9EE  <89AF<H<>4J<< < 8B-
>G@9AF<DB64A<S ?B7<K9E><I 6;4<@BE6S;9=  @9:8G BC9D4J<S@<.  )4D4>F9D<-

EF<>4 CDB8G>F4 K4EFB 6?<S9F A4 CBE?98B64F9?PABEFP BC9D4J<=. )BFS CB8B5AB9 
6?<SA<9 K4EFB, BK96<8AB < ;4?B:9AB 6 C9D9KA9 BC9D4J<=, A9B5IB8<@B CB-
6FBDAB CDB4A4?<;<DB64FP CDB8G>F. "5S;4F9?PAO9 (F9IAB?B7<K9E><9) 6;4<@B-
E6S;< BCD989?SRFES F9IAB?B7<9= CDB<;6B8EF64 D45BF, H<;<K9E><@< B7D4A<-

K9A<S@< < :9EF>B= ?B7<>B= CDBJ9EEB6.  "D74A<;4J<BAAO9 6;4<@BE6S;< BCD9-
89?SRFES >B@4A8B= CDB9>F4 < @B7GF <;@9ASFPES. �A9LA<9 6;4<@BE6S;< BCD9-
89?SRFES 6A9LA<@< CB BFABL9A<R > CDB9>FG 6B;89=EF6<S@<. � CBE?98B64-
F9?PABEFP BC9D4J<= A9B5IB8<@B 6>?RK<FP >BAFDB?PAO9 FBK><, KFB5O @B:AB 
5O?B >BAEF4F<DB64FP G8B6?9F6BD9A<9 FD95B64A<= > <ECB?A9A<R >BAFDB?P-
AOI EB5OF<=. 

#D4>F<K9E>< >4:8O= CDB9>F 8BEF4FBKAB E?B:9A, < 97B D4;5<6>4 A4 QF4-
CO < 6AGFD9AA<9 E6S;< 8B?:A4 5OFP ;4H<>E<DB64A4 6 6<89 >4>B=-?<5B @B89-

�IB8O �OIB8O 

 9FB8O < ED98EF64

 

             %9F964S   
             8<47D4@@4  

         CDB9>F4 
             'FBKA9A<9    
             EC<E>4  

         BC9D4J<= 

 

 

    �<47D4@@O �4AF4,    
    EFD9?BKAO9 < 

    CD98L9EF6B64A<S  
     9FB8O GE?B6AOI   
    8<47D4@@ 

    %9F96O9 L45?BAO 

  

   #9D9K9AP BC9D4J<= 

   "C<E4A<9 CDB8G>F4 
   �A9LA<9, B5S;4F9?PAO9,  
   BD74A<;4J<BAAO9  
   6;4<@BE6S;< 

   �BAFDB?PAO9 EB5OF<S  
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?<. �EFBD<K9E>< C9D6O@< F4><@< @B89?S@< S6?S?<EP ?<A9=AO9 8<47D4@@O 

�4AFF4 (Gantt Bar Craft), A4 >BFBDOI BC9D4J<< CDB9>F4 CD98EF46?S?<EP CDB-
FS:9AAO@< 6B 6D9@9A< BFD9;>4@<, I4D4>F9D<;GRM<@<ES 84F4@< A4K4?4 < 

B>BAK4A<S D45BF.   
#D< A95B?PLB@ >B?<K9EF69 BC9D4J<=, 89F9D@<A<DB64AAOI BJ9A>4I 

CDB8B?:<F9?PABEF< < 6;4<@BE6S;< @9:8G D45BF4@< ?<A9=AO9 8<47D4@@O 

6CB?A9 BF69K4RF E6B9@G A4;A4K9A<R < CD<@9ASRFES 8B A4EFBSM97B 6D9@9A<. 

#B @9D9 GE?B:A9A<S CDB9>FB6, D4;6<F<S @9FB8B6 CDB7D4@@<DB64A<S < <EE?9-
8B64A<S BC9D4J<=  CBS6<?<EP E9F96O9  8<47D4@@O  E  6B;@B:ABEFPR BFD4-
:4FP 6;4<@BE6S;< @9:8G BC9D4J<S@<,  CD<@9ASFP A9 FB?P>B 89F9D@<A<DB64A-

AO9,  AB < 69DBSFABEFAO9 BJ9A>< 8?<F9?PABEF<,  HBD@4?<;B64FP CDBJ9EE D4E-
K9F4 E9F< < <ECB?P;B64FP -� . 

�<47D4@@O CD98L9EF6B64A<S  ((Precedence  Diagramming Method, PDM) � 

QFB @9FB8 CBEFDB9A<S E9F96B= 8<47D4@@O, <ECB?P;GRM<= CDS@BG7B?PA<>< 

(G;?O) 8?S CD98EF46?9A<S BC9D4J<=, 4 ;46<E<@BEF< @9:8G A<@< BFB5D4:4RF-
ES EFD9?>4@<, CB>4;O64RM<@< 6;4<@BE6S;< BC9D4J<= (D<E. 20). 

 

  

$<E. 20. %9F964S 8<47D4@@4, EBEF46?9AA4S @9FB8B@ CD98L9EF6B64A<S 
 

�<47D4@@O CD98L9EF6B64A<S  <ECB?P;GRF CSFP F<CB6 6;4<@BE6S;9=: 

1. (<A<L � %F4DF. $45BF4 � A9 @B:9F A4K4FPES 8B ;469DL9A<S  
D45BFO �. 

 

 
 

2. (<A<L � (<A<L. $45BF4 � 8B?:A4 B>BAK<FPES A9 D4A99 B>BAK4A<S 
D45BFO �. 

 

 
 

 А   В  

 %т0рт  

 �  
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 B   D  

 E   G  

(иниш  F  

 А  
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3. %F4DF � %F4DF. $45BF4 � A4K<A49FES A9 D4APL9  D45BFO �. 

 

 
 

4.  %F4DF � (<A<L. $45BF4 � A9 @B:9F B>BAK<FPES (8B?:A4 CDB8B?:4FP-
ES), CB>4 A9 A4KA9FES D45BF4 �. 

 

 
 

5. �4@4>. $45BF4 � 8B?:A4 A4K4FPES E B>BAK4A<9@ D45BFO � < CDB8B?-
:4FPES 8B EF4DF4 D45BFO %. 

 

 
 

�BCB?A<F9?PAO9 6<8O 6;4<@BE6S;9=: >4> @B:AB D4APL9; >4> @B:AB 
CB;:9; D45BF4 8B?:A4 A4K4FPES (;4>BAK<FPES) FBKAB 6 G>4;4AAO= EDB>; >D4=-

A<= EDB>. 
%FD9?BKAO9 8<47D4@@O (Arrow Diagramming Method, ADM). -FBF @9-

FB8 CBEFDB9A<S E9F96B= 8<47D4@@O <ECB?P;G9F EFD9?>< 8?S CD98EF46?9A<S 
BC9D4J<= < E6S;O649F <I 8DG7 E 8DG7B@ 6 G;?4I, CB>4;O64RM<I <I ?B7<K9E><9 
6;4<@BE6S;<. %FD9?BKA4S 8<47D4@@4 <ECB?P;G9F E?98GRM<9 BEAB6AO9 Q?9-
@9AFO: EB5OF<9, D45BF4, ;46<E<@BEFP, B:<84A<9 (D<E. 21). 

$45BF4 � CDB<;6B8EF69AAO= CDBJ9EE, FD95GRM<= ;4FD4F 6D9@9A< < D9-
EGDEB6 < CD<6B8SM<= > BCD989?9AAB@G D9;G?PF4FG. 

%B5OF<9 � H4>F B>BAK4A<S B8AB= <?< A9E>B?P><I D45BF, A9B5IB8<@O= 

< 8BEF4FBKAO= 8?S A4K4?4 E?98GRM<I D45BF. 
":<84A<9 � CDBJ9EE, FD95GRM<= FB?P>B ;4FD4F 6D9@9A<  (F. 9. F9IAB?B-

7<K9E><= <?< BD74A<;4J<BAAO= C9D9DO6).  
�46<E<@BEFP  (H<>F<6A4S D45BF4)  66B8<FES 8?S BFD4:9A<S F9IAB?B7<-

K9E>B= < (<?<) BD74A<;4J<BAAB= 6;4<@BE6S;< D45BF < A9 FD95G9F ;4FD4F A< 

6D9@9A<, A< D9EGDEB6.  

 А  

 В  

 С  

А  

В  

А  

В  
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$<E. 21. %FD9?BKA4S 8<47D4@@4 
 

$4EE@BFD<@ 84?99 BEAB6AO9 CD46<?4 CBEFDB9A<S EFD9?BKAOI 8<47D4@@. 

!4CD46?9A<9 EFD9?B> 6 E9F96B@ 7D4H<>9 E?98G9F CD<A<@4FP E?964 A4-
CD46B. (BD@4 7D4H<>4 8B?:A4 5OFP CDBEFB=, 59; ?<LA<I C9D9E9K9A<=.   

�R54S D45BF4 A4 E9F96B@ 7D4H<>9 @B:9F EBBF69FEF6B64FP B8AB@G <; 
E?98GRM<I GE?B6<=: G A99 @B7GF 5OFP CBE?98GRM<9 (4S) D45BFO, AB BFEGFEF-
6B64FP CD98L9EF6GRM<9 (4S);  @B7GF 5OFP CD98L9EF6GRM<9 D45BFO, AB A9 
5OFP CBE?98GRM<I; @B7GF 5OFP >4> CD98L9EF6GRM<9, F4> < CBE?98GRM<9 
D45BFO. #9D6B9 GE?B6<9 EBBF69FEF6G9F A4K4?G CDB9>F4, 6FBDB9 � 97B B>BAK4-
A<R. #BE?98A99 GE?B6<9 � 8?S D45BF  @9:8G A4K4?PAO@ < ;469DL4RM<@ EB-
5OF<S@<. 

�E?< D45BFO 6OCB?ASRFES CBE?98B64F9?PAB  (� CBE?9 �, � CBE?9 �), FB 
HBD@4 F4>B7B 7D4H<>4 E?98GRM4S: 

 

 

 

�E?< D9;G?PF4F D45BFO � A9B5IB8<@ 8?S  6OCB?A9A<S D45BF � < �, FB 
QF4 K4EFP E9F96B7B 7D4H<>4 <;B5D4:49FES F4>: 

 

 
 

�E?< D9;G?PF4F D45BF � < � A9B5IB8<@ 8?S  6OCB?A9A<S D45BFO �, �  

11  22  

� 33  

��  

44  

1 4 2 3 
��  ��  �� 

11  

44  

22  

33  

%B5OF<9 

�9@?SAO9 D45BFO 

55  66  

(GA84@9AFO 

@BAB?<FAO9 
&69D89A<9 
59FBA4 

"5D4FA4S 
;4EOC>4 

%F9AO CB864?4

$45BF4 

�46<E<@BEFP 

":<84A<9 
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#D< CBEFDB9A<< C4D4??9?PAOI D45BF, F. 9. >B784 B8AB EB5OF<9 E?G:<F 
A4K4?B@ 86GI <?< 5B?99 D45BF,  ;4>4AK<64RM<IES  8DG7<@   EB5OF<9@, 66B-
8<FES 8BCB?A<F9?PAB9 EB5OF<9 < ;46<E<@BEFP �  

 

 

 

 

�E?< CBE?9 B>BAK4A<S D45BF � < � @B:AB A4K4FP D45BFG �, 4 A4K4?B D4-
5BFO � ;46<E<F FB?P>B BF B>BAK4A<S �, 4 A4K4?B D45BFO � FB?P>B BF B>BAK4-
A<S �, FB HBD@4 E9F96B7B 7D4H<>4 5G89F E?98GRM9=: 

 

          

 

�E?< F9 <?< <AO9 D45BFO A4K<A4RFES CBE?9 K4EF<KAB7B 6OCB?A9A<S 
CD98L9EF6GRM9=, FB QFG D45BFG E?98G9F D4;5<FP A4 K4EF<. #D< QFB@ >4:84S 
K4EFP EK<F49FES E4@BEFBSF9?PAB= D45BFB=.   
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� E9F96B@ 7D4H<>9 A9 8B?:AB 5OFP FGC<>B6, F. 9. EB5OF<=, >BFBDO@ 

CD98L9EF6GRF D45BFO, AB A9F CBE?98GRM<I (<E>?RK9A<9@ S6?S9FES >BA9K-
AB9 EB5OF<9) I6BEFB6, F.9. EB5OF<=, G >BFBDOI 9EFP CBE?98GRM<9 D45BFO, AB 
A9F CD98L9EF6GRM<I (<E>?RK9A<9@ S6?S9FES A4K4?PAB9 EB5OF<9) < ;4@>AG-
FOI J<>?B6.   

 

��>>==BB@@>>;;PP==OO99  66>>??@@>>AAOO  

 

1. +FB S6?S9FES <EIB8AB= <AHBD@4J<9= 8?S BCD989?9A<S EBEF464 
BC9D4J<=? 

2. �4=F9 BCD989?9A<9 CBASF<R D45BF4 6 E9F96B= @B89?<. 

3. +9@ BF?<K4RFES EFD9?BKAO9 8<47D4@@O BF 8<47D4@@ CD98L9EF6B64A<S? 

4. � K9@ CD9<@GM9EF64 EFD9?BKAOI 8<47D4@@ C9D98 8<47D4@@4@< 

�4AFF4? 

5. $4;NSEA<F9 A4 CD<@9D9 CD46<?B <;B5D4:9A<S C4D4??9?PAOI D45BF. 
6. �4>4S BL<5>4 CD< CBEFDB9A<< E9F96B= @B89?< A4;O649FES «FGC<>»? 

 

��88BB99@@44BBCC@@44  

 

1. 'CD46?9A<9 CDB9>FB@. "EAB6O CDB9>FAB7B GCD46?9A<S: GK95A<> / 

CB8 D98. CDBH.  . �. $4;G. �  . : �!"$'%, 2006. 

2.  4;GD, �. �. 'CD46?9A<9  CDB9>F4@< :  GK95.  CBEB5<9 /  �. �.   4;GD, 
�. �. ,4C<DB, !. �. "?P89DB779; CB8 B5M. D98. �. �.  4;GD4. �  . : "@974-�, 

2005. 

3.  4;GD, �. �. 'CD46?9A<9 CDB9>F4@<. %CD46BKA<> CDBH9EE<BA4?4 / 

CB8 D98. �. �.  4;GD4 <  �. �. ,4C<DB. �  . : �OEL. L>., 2001. 

4. 'CD46?9A<9 CDB9>F4@< / CB8 D98. �. �. #<AFB. � %#5. : #<F9D, 2003. 

5. 'CD46?9A<9 CDB9>F4@<  / CB8 D98. �. �. $4EE9?. �  . : � �-CD9EE, 
2004. 

6. $G>B6B8EF6B > E6B8G ;A4A<= CB GCD46?9A<R CDB9>F4@< / PMI, #9A-

E<?P64A<S, %,�, 2000. 

 

1 2 4 3 

�9@?SAO9 D45BFO 

1-S ;4I64F>4 

5 6 7 

'EFDB=EF6B HGA84@9AFB6  

1-S ;4I64F>4

2-S ;4I64F>4 

2-S ;4I64F>4

3-S ;4I64F>4 

3-S ;4I64F>4 
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��99::FF88SS  99..      44AAGG99BB  @@44AA??88AA44==88SS  ??@@>>99::BB44  
 

��;;44==  ;;99::FF8888  

 

"J9A>4 8?<F9?PABEF< BC9D4J<=.  9FB8 >D<F<K9E>B7B CGF<.  9FB8 
PERT.  

 

"J9A>4 8?<F9?PABEF< BC9D4J<= � QFB CDBJ9EE  <ECB?P;B64A<S <AHBD-
@4J<< B EB89D:4A<< < D9EGDE4I CDB9>F4 8?S BCD989?9A<S CDB8B?:<F9?PABEF< 

D45BF < CBE?98GRM97B <ECB?P;B64A<S QFB7B C4D4@9FD4  CD< EBEF46?9A<< D4E-
C<E4A<S CDB9>F4. #D98EF46<@ QFBF QF4C 6 6<89 6;4<@BE6S;< <EIB8AB= <AHBD-
@4J<<, @9FB8B6 99 B5D45BF>< <   D9;G?PF4FB6 (D<E. 22). 

 

 
 

$<E. 22. %FDG>FGD4 CDBJ9EE4 «"J9A>4 CDB8B?:<F9?PABEF< D45BF» 

 

�?<F9?PABEFP BC9D4J<= <AB784 FDG8AB CB8849FES BJ9A>9 6 E<?G DS84 
B5EFBSF9?PEF6.  

->EC9DFA4S BJ9A>4 � QFB <ECB?P;B64A<9 6AGFD9AA<I < 6A9LA<I >BA-

EG?PF4AFB6 54; 84AAOI.  
�E?< CB BC9D4J<< BCD989?9AO B5N9@O D45BF, A4;A4K9AO D9EGDEO < <;-

69EFA4 <I CDB<;6B8<F9?PABEFP, FB 8?<F9?PABEFP F4><I BC9D4J<= @B:AB BCD9-
89?<FP CGF9@ 89?9A<S B5N9@B6 A4 CDB<;6B8<F9?PABEFP. "J9A>4 CB 4A4?B74@ 

S6?S9FES D4;AB6<8ABEFPR Q>EC9DFAB= BJ9A><, >B784  6 >4K9EF69 BEAB6O 8?S 
BCD989?9A<S 8?<F9?PABEF< 5G8GM9= BC9D4J<< <ECB?P;G9FES H4>F<K9E>B9 
;A4K9A<9 8?<F9?PABEF< CDBL?B= 4A4?B7<KAB= BC9D4J<<.  �B@4A84 CDB9>F4 
@B:9F CBEK<F4FP A9B5IB8<@O@ <ECB?P;B64FP 6D9@9AAB= D9;9D6 < 8B546<FP 
97B > 8?<F9?PABEF< BC9D4J<=, F9@ E4@O@ BFD4;<6 A4?<K<9 D<E>4. 

�IB8O 
�OIB8O 

 9FB8O < ED98EF64

            "J9A>4  
           8?<F9?PABEF< 

              BC9D4J<= 

"5           "5BEAB64A<9  
J9AB>        BJ9AB>  
              'FBKA9A<9 
C<              EC<E>4  

            BC9D4J<=

  ->EC9DFA4S  BJ9A>4 
 "J9A>4 CB CDB<;- 
6B8<F9?PABEF< 
< B5N9@G 

           "J9A>4 CB 
4A4?B74@ 

�9DBSFABEFA4S 
BJ9A>4   (PERT) 

 %B;84A<9 6D9@9AAOI 
         D9;9D6B6

  #9D9K9AP BC9D4J<= 

  "7D4A<K9A<S, 8BCGM9A<S 
  #BFD95ABEFP 6 D9EGDE4I < 

   <I CDB<;6B8<F9?PABEFP  
  �EFBD<K9E>4S <AHBD@4J<S  
  �89AF<H<J<DB64AAO9  

   D<E>< 
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�9DBSFABEFA4S BJ9A>4 8?<F9?PABEF< BC9D4J<< @9FB8B@ PERT CD98CB-
?4749F CB?GK9A<9 FD9I BJ9AB> 8?<F9?PABEF<: BCF<@<EF<K9E>B= ("), A4<5B?99 
69DBSFAB= ( ) < C9EE<@<EF<K9E>B= ($).   

#BE?9 BJ9A>< CDB8B?:<F9?PABEF< D45BF, 8B>G@9AF<DB64A<S CD<ASFOI 
CD< D4;D45BF>9 BJ9AB> 8BCGM9A<= < GFBKA9A<S EC<E>4 BC9D4J<= CD<EFGC4RF 
> D4;D45BF>9 D4EC<E4A<S CDB9>F4 (D<E. 23). 

  

 
 

$<E. 23. %FDG>FGD4 CDBJ9EE4 «$4;D45BF>4 D4EC<E4A<S CDB9>F4» 

 

 4F9@4F<K9E><= 4A4?<; 6>?RK49F 6 E95S 6OK<E?9A<9 F9BD9F<K9E><I 84F 
D4AA97B < CB;8A97B EDB>B6 A4K4?4 < B>BAK4A<S D45BF CDB9>F4 59; GK9F4 B7D4-
A<K9A<=, A4>?48O649@OI D9EGDE4@<.  !4<5B?99 D4ECDBEFD4A9AO E?98GRM<9 
6<8O @4F9@4F<K9E>B7B 4A4?<;4. 

 9FB8 >D<F<K9E>B7B CGF< (Critical Path Method, CPM). �OK<E?S9FES 
98<AEF69AAB9 89F9D@<A<DB64AAB9 D4EC<E4A<9 <ECB?A9A<S. #D< QFB@ BCD989-
?SRFES D4AA<9 < CB;8A<9 84FO A4K4?4 < ;469DL9A<S BC9D4J<= CDB9>F4, 4 ;A4-
K<F, < D9;9D6O � CDB@9:GF>< 6D9@9A<, A4 >BFBDO9 @B:AB E86<AGFP 6OCB?A9-
A<9 BC9D4J<= 59; A4DGL9A<S B7D4A<K9A<= < 84FO ;469DL9A<S CDB9>F4. -FBF 
@9FB8 CBS6<?ES 6 1956 7B8G, >B784  . 'B?>9D <; H<D@O «�RCBA», <EE?98GS 
6B;@B:ABEF< 5B?99 QHH9>F<6AB7B <ECB?P;B64A<S CD<A48?9:4M9= H<D@9 6O-

K<E?<F9?PAB= @4L<AO Univac, B5N98<A<? E6B< GE<?<S E �. �9??< <; 7DGCCO 

C?4A<DB64A<S >4C<F4?PAB7B EFDB<F9?PEF64 H<D@O «$9@<A7FBA $QA8».   

PERT (Program Evaluation and Review Technique). �ECB?P;G9FES CBE?9-
8B64F9?PA4S E9F964S ?B7<>4 < ED98A96;69L9AAO9 BJ9A>< 8?<F9?PABEF9= BC9-

�IB8O �OIB8O 

 9FB8O < ED98EF64

         $4EC<E4A<9  
           CDB9>F4 
            #?4A  
              GCD46?9A<S  
             D4EC<E4A<9@ 

            'FBKA9A<9  
           CBFD95ABEF9= 
6            6 D9EGDE4I 

  4F9@4F<K9E><= 4A4- 
    ?<; < @B89?<DB64A<9 
        %:4F<9  EDB>B6 

     -6D<EF<K9E>B9   
    6OD46A<64A<9  
    D9EGDEB6 
  %<EF9@4 >B8<DB64
     A<S   BC9D4J<= 

  �%'# 

 %9F964S 8<47D4@@4  
 #BFD95ABEFP 6 D9EGDE4I   
 "J9A>4  EDB>B6 D45BF 
 �4?9A84D<  
 "7D4A<K9A<S <    
 8BCGM9A<S 
 �489D:>< < BC9D9:9A<S 
 #?4A GCD46?9A<S D<E>4@< 

) 5
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D4J<= 8?S 6OK<E?9A<S CDB8B?:<F9?PABEF< CDB9>F4. � 1957 7B8G �?46AB9 
GCD46?9A<9 6BBDG:9A<= � % %,� A4K4?B BEGM9EF6?SFP CDB9>F «#B?SD<E», 

EBEFBSM<= <; 60 FOE. BC9D4J<= < 3800 BEAB6AOI CB8DS8K<>B6. � J9?SI 
GCD46?9A<S D94?<;4J<9= QFB7B CDB9>F4 <  5O?  EB;84A @9FB8 PERT. "EAB6AB9 
BF?<K<9 @9FB84 PERT BF CPM ;4>?RK49FES 6 FB@, KFB PERT <ECB?P;G9F B:<-

849@O9 ;A4K9A<S 6@9EFB 89F9D@<A<DB64AAOI BJ9AB> 8?<F9?PABEF9= D45BF.   
GERT (Graphical Evaluation and Review Technique). #B;6B?S9F <ECB?P;B-

64FP 69DBSFABEFAO9 BJ9A>< >4> 8?<F9?PABEF9=, F4> < ?B7<>< E9F< (B8A< BC9-
D4J<< @B7GF 6B6E9 A9 6OCB?ASFPES, 8DG7<9 � ?<LP K4EF<KAB, 4 FD9FP< � CB A9-
E>B?P>B D4;).  

$4EE@BFD<@  5B?99 CB8DB5AB @9FB8 >D<F<K9E>B7B CGF< A4 BEAB69  E9>-
FBDAB7B ECBEB54 D4EK9F4 7D4H<>4.  9FB8 >D<F<K9E>B7B CGF< S6?S9FES @9FB-
8B@ E9F96B7B C?4A<DB64A<S, BCD989?SRM<@ 8?<F9?PABEFP CDB9>F4 CBED98EF-
6B@ 4A4?<;4 FB7B, >4>4S CBE?98B64F9?PABEFP BC9D4J<= (>4>B= CGFP) B5?4849F 
A4<@9APL9= 7<5>BEFPR 8?S C?4A<DB64A<S (A4<@9APL<@ 6D9@9AAO@ D9;9D-
6B@). �D<F<K9E><= CGFP � QFB E4@4S 8?<F9?PA4S J9CBK>4 BC9D4J<=. '69?<K9-
A<9 8?<F9?PABEF< ?R5B= D45BFO 6 QFB= J9CBK>9 CD<6B8<F > G69?<K9A<R 8?<-

F9?PABEF< 6E97B CDB9>F4. � CDB9>F9 6E9784 EGM9EF6G9F IBFS 5O B8<A >D<F<K9-
E><= CGFP, AB <I @B:9F 5OFP A9E>B?P>B.  9A98:9D CDB9>F4 8B?:9A 6 C9D6GR 

BK9D98P E?98<FP ;4 6OCB?A9A<9@ D45BF A4 >D<F<K9E>B@ CGF< < CBS6?9A<9@ 

8DG7<I >D<F<K9E><I CGF9=.  � BEAB6AO@ D4EK9FAO@ C4D4@9FD4@ 7D4H<>4 CB 
QFB@G @9FB8G BFABESFES D4AA99 < CB;8A99 A4K4?B BC9D4J<<, D4AA99 < CB;8A99 
B>BAK4A<9 BC9D4J<<, B5M<= < K4EFAO= D9;9D6 6D9@9A<. 

$4EE@BFD<@ QFBF @9FB8 A4 CD<@9D9 CDB9>F4, EBEFBSM97B <;  L9EF< BC9-
D4J<=. �EIB8AO9 84AAO9 CB CDB9>FG CD<6989AO 6 F45?. 14, 4 E4@4 @B89?P 
CD<6989A4 A4 D<E. 24. 

 

&45?<J4 14 

 

)4D4>F9D<EF<>4 D45BF E9F96B7B 7D4H<>4 
 

#D98L9EF6GRM4S 
D45BF4 
(H � I) 

$4EE@4FD<649@4S  
D45BF4 
(I � J) 

�?<F9?PABEFP 
D4EE@4FD<649@B= D45BFO 

T(I - J) 

� � 3 

A B 2 

� C 6 

B,C D 4 

C E 2 

E F 1 

E G 3 
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$<E. 24.  %9F96B= 7D4H<> CDB9>F4 
 

�  E?GK49 D4EK9F4 7D4H<>4 A4 @B89?<  EB5OF<9 E9F96B7B 7D4H<>4 D4;5<-

649FES A4 K9FOD9 E9>FBD4 < 6 A<I CB>4;O649FES E?98GRM4S <AHBD@4J<S:  
                                 

 
 

%A4K4?4 D4EEK<FO64RF D4AA<9 EDB>< D45BF E9F96B7B 7D4H<>4 BF <EIB8-
AB7B EB5OF<S > ;469DL4RM9@G.  

$4AA99 A4K4?B  ES (Early Start) � E4@B9 D4AA99 <; 6B;@B:AOI EDB>B6 A4-
K4?4 D45BFO, D46AB9 CDB8B?:<F9?PABEF< E4@B7B 8?<AAB7B CGF< BF <EIB8AB7B 
EB5OF<S 8B A4K4?PAB7B EB5OF<S 84AAB= D45BFO. ES 6E9I D45BF, 6OIB8SM<I <; 
C9D6B7B EB5OF<S, D46AB AG?R.  �E9 D45BFO, 6OIB8SM<9 <; B8AB7B EB5OF<S, 
<@9RF B8<A4>B6B9 D4AA99 A4K4?B. �E?< > D4EE@4FD<649@B@G EB5OF<R E9F96B-
7B 7D4H<>4  CB8IB8<F A9E>B?P>B D45BF, FB D4AA99 A4K4?B 6E9I D45BF, 6OIB8S-
M<I <; QFB7B EB5OF<S, BCD989?S9FES @4>E<@4?PAB= CDB8B?:<F9?PABEFPR 

6E9I 6IB8SM<I CGF9= 7D4H<>4. 
$4AA99 B>BAK4A<9 D45BFO  EF (Early Finish) � E4@B9 D4AA99 <; 6B;@B:-

AOI EDB>B6 99 B>BAK4A<S, D46AB9 EG@@9 D4AA97B A4K4?4 D45BFO < 99 CDB8B?-
:<F9?PABEF<: EF(I - J) = ES (I - J) + T(I - J) .   9:8G D4AA<@ B>BAK4A<9@ < D4AA<@ 

A4K4?B@ D45BF EGM9EF6G9F F9EA4S 6;4<@BE6S;P. �?S CDBEFB7B E?GK4S CD98L9-
EF6B64A<S, >B784 B8A4 D45BF4 E?98G9F ;4 8DG7B=, D4AA99 A4K4?B CBE?98GRM9= 

D45BFO 6E9784 D46AB D4AA9@G B>BAK4A<R CD98L9EF6GRM9= (ESI�J=EFH�I). �E-

!B@9D EB5OF<S 

!B@9D EB5OF<S, K9D9; >BFBDB9 > 84AAB@G  
?9:<F A4<5B?PL<= CGFP 

$45BF4 � 

#B;8A99 B>BAK4A<9 
D45BFO � 

$4AA99 A4K4?B  
D45BFO � 

$45BF4 � 

11  

��  22  
��  

44

%%  

DD  

EE  

77

GG  

66
FF  

33  55 
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?< G D4EE@4FD<649@B= D45BFO A9E>B?P>B CD98L9EF6GRM<I, FB 99 D4AA99 
A4K4?B D46AB @4>E<@4?PAB@G <; D4AA<I B>BAK4A<= CD98L9EF6GRM<I D45BF 
(ESI � J  = MAX EF H � I). $4AA99 B>BAK4A<9 D45BFO, 6IB8SM9= 6 ;469DL4RM99 
EB5OF<9, BCD989?S9F 69?<K<AG CDB8B?:<F9?PABEF< >D<F<K9E>B7B CGF< (&>D). 
�E?< 6 >BA9KAB9 EB5OF<9 6IB8<F A9E>B?P>B D45BF, FB >D<F<K9E><= CGFP D469A 

@4>E<@4?PAB@G <; EDB>B6 D4AA<I B>BAK4A<= 6E9I ;469DL4RM<I D45BF:  
 

 
 

$4EK9F CB;8A<I EDB>B6 6OCB?AS9FES B5D4FAO@ IB8B@ BF ;469DL4RM97B 
EB5OF<S > <EIB8AB@G. #B;8A99 B>BAK4A<9 D45BFO LF (Last Finish) � E4@B9 
CB;8A99 <; 8BCGEF<@OI EDB>B6 99 B>BAK4A<S, CD< >BFBDB@ A9 G69?<K<649FES 
B5M4S 8?<F9?PABEFP CDB9>F4. LF D46AB @<A<@4?PAB@G <; EDB>B6 CB;8A<I A4-
K4? CBE?98GRM<I D45BF.� ;469DL4RM9@ EB5OF<< E9F96B7B 7D4H<>4 CB;8A99 
B>BAK4A<9 6E9I D45BF D46AB @4>E<@4?PAB@G <; EDB>B6 D4AA97B B>BAK4A<S 
QF<I D45BF < D46AB CDB8B?:<F9?PABEF< >D<F<K9E>B7B CGF<: 

 

 
 

#DB8B?:<F9?PABEFP >D<F<K9E>B7B CGF< 7D4H<>4 BCD989?S9FES @4>E<-

@4?PAO@ <; EDB>B6 D4AA97B B>BAK4A<S D45BF,  6IB8SM<I 6 ;469DL4RM99 EB-
5OF<9, < D46A4 11 8AS@. %?98B64F9?PAB, CB;8A99 B>BAK4A<9 QF<I D45BF F4>:9 
D46AB 11. �  L9EFB9 EB5OF<9 <; ;469DL4RM97B @B:AB CBC4EFP FB?P>B B8A<@ 

CGF9@: K9D9; D45BFG F; CBQFB@G CD46O= E9>FBD QFB7B EB5OF<S BCD989?9A >4> 
D4;ABEFP @9:8G CB;8A<@ B>BAK4A<9@ < CDB8B?:<F9?PABEFPR QFB= D45BFO 

(11 � 1 = 10). �A4?B7<KAB D4EEK<FO649@ ;A4K9A<9 CD46B7B E9>FBD4 6 K9F69D-
FB@ EB5OF<<, >4> D4;ABEFP @9:8G CB;8A<@ B>BAK4A<9@ < CDB8B?:<F9?PAB-
EFPR  D45BFO D (11 � 4 = 7). �?S CSFB7B EB5OF<S A9B5IB8<@B CD<@9A<FP CD4-
6<?B @<A<@G@4 CB;8A<I A4K4? CBE?98GRM<I D45BF, 4 <@9AAB D45BFO G < ;4-
6<E<@BEF< 5�6. 

#B;8A99 A4K4?B  LS (Last Start) � E4@O= CB;8A<= <; 8BCGEF<@OI EDB>B6 
A4K4?4 D45BFO,  CD< >BFBDB@ A9 G69?<K<649FES B5M4S 8?<F9?PABEFP CDB9>F4. 
LS D46AB D4;ABEF< @9:8G CB;8A<@ B>BAK4A<9@  <  CDB8B?:<F9?PABEFPR D4-
5BFO: LS = LF � T.  �E?< D4AA<9 < CB;8A<9 EDB>< A4K4?4 < B>BAK4A<S D45BF 

44

77
GG 

66
FF 

55 

DD 
LFD = LFF = LFG =  

= max (EFD, EFF, EFG) = & >D. 

44

77

GG 

66
FF 

55 

DD 

&>D = max (EFD, EFF, EFG). 



$�����  3.  #"�%�%&� Ы '#$����!�/  #$"��&� � 
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 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -89- 
 

EBBF69FEF69AAB D46AO @9:8G EB5B= (ES = LS;  EF = LF), FB F4><9 D45BFO ?9-
:4F A4 >D<F<K9E>B@ CGF<. 

"5M<= (CB?AO=) D9;9D6 6D9@9A< TF (Total Float) � CDB@9:GFB> 6D9@9-
A<, A4 >BFBDO= @B:AB ;489D:4FP A4K4?B D45BFO <?< G69?<K<FP 99 8?<F9?P-
ABEFP 59; <;@9A9A<S EDB>4 ;469DL9A<S CDB9>F4: TF = LF � �F  = LF � (ES + T) = 

=  LS � ES.    

+4EFAO= (E6B5B8AO=) D9;9D6 6D9@9A<   FF (Free Float) � CDB@9:GFB> 
6D9@9A<, A4 >BFBDO= @B:AB ;489D:4FP A4K4?B D45BFO <?< G69?<K<FP 99 8?<-

F9?PABEFP 59; <;@9A9A<S D4AA97B A4K4?4 CBE?98GRM<I D45BF. +4EFAO= D9;9D6 
A4IB8SF >4> D4;ABEFP @9:8G D4AA<@ A4K4?B@ CBE?98GRM9= D45BFO < D4AA<@ 

B>BAK4A<9@ D4EE@4FD<649@B=: FFI - J = ES J - K �   EF I � J . 

+4EFAO= D9;9D6 D45BFO A9 @B:9F 5OFP 5B?PL9 B5M97B < CB>4;O649F FBF 
D9;9D6, >BFBDO= 9EFP 6 D4ECBDS:9A<< @9A98:9D4, KFB5O A9  EBD64FP A4K4?B 
D45BF E@9:A<>B6. �E?< G D45BFO < K4EFAO=, < B5M<= D9;9D6 6D9@9A< D46AO 

AG?R, FB F4><9 D45BFO S6?SRFES >D<F<K9E><@< < <I EB6B>GCABEFP B5D4;G9F 
>D<F<K9E><= CGFP. � E9F96B@ 7D4H<>9 @B:9F 5OFP A9E>B?P>B >D<F<K9E><I CG-
F9=, AB 6E9 BA< 8B?:AO  A4K<A4FPES 6 <EIB8AB@ EB5OF<< 7D4H<>4 < 59; D4;-
DO6B6 ;469DL4FPES 6 >BA9KAB@ EB5OF<<. 

">BAK4F9?PAO9 D9;G?PF4FO D4EK9F4 E9F96B7B 7D4H<>4 @9FB8B@ >D<F<K9-
E>B7B CGF< CD<6989AO A4 D<E. 25. �D<F<K9E><= CGFP CDBIB8<F CB D45BF4@  %, 

� < G < EBEF46?S9F 11 8A9=. #D< QFB@ D45BF4 � A9 <@99F K4EFAB7B (E6B5B8AB-
7B) D9;9D64 6D9@9A<,  99 ;489D:>4 CD<6989F > EDO6G EDB>B6 A4K4?4 CBE?9-
8GRM9= D45BFO �. 

  

 
 

$<E. 25.  $9;G?PF4FO D4EK9F4 E9F96B7B 7D4H<>4 
 

 9FB8 4A4?<;4 < BJ9A>< CDB7D4@@ PERT (Program Evaluation and Re-

view Technique) B5?4849F CD9<@GM9EF64@< C9D98 @9FB84@< >D<F<K9E>B7B CG-

�  3

%  6 

E  2 
G 3 

F 1 1 

0  

- 

5 

8  

3 

3 

6  

1 

6 

8  

5 

7 

11 

4 

6  

3 

2 

3  

1 D 4

�  2 

11 

7

10 

86 

5

0 

5 

2/0 

0/0 

2/1

0/0

0/0

2/2 

1/1 
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 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -90- 
 

F< < E9F9= CD98L9EF6B64A<S 6 E<FG4J<SI, >B784 8BEF<:9A<9 J9?9= CDB9>F4 
E6S;4AB E H4>FBDB@ A9BCD989?9AABEF<.  

�?S >4:8B= BC9D4J<< BCD989?SRFES FD< BJ9A>< 99 8?<F9?PABEF<: BC-

F<@<EF<K9E>4S, C9EE<@<EF<K9E>4S <  A4<5B?99 69DBSFA4S (D<E. 26).  

�E?< BC9D4J<S 6OCB?AS9FES CD< 8BEF4FBKAB 5?47BCD<SFAOI GE?B6<SI, 
FB BA4 5G89F ;469DL9A4 6 ED46A<F9?PAB >BDBF><9 EDB><. &4> BCD989?S9FES BC-

F<@<EF<K9E>4S BJ9A>4 8?<F9?PABEF<. �9DBSFABEFP 99 H4>F<K9E>B= D94?<;4-
J<< EBEF46?S9F B>B?B 0,01.  �E?< :9 BC9D4J<S 6OCB?AS9FES CD< >D4=A9 A95?4-
7BCD<SFAOI GE?B6<SI, FB BA4 ;4FSA9FES. �; QF<I EBB5D4:9A<= BCD989?S9FES 
C9EE<@<EF<K9E>4S BJ9A>4 8?<F9?PABEF<; 69DBSFABEFP 99 D94?<;4J<< EBEF46?S-
9F F4>:9 CD<5?<;<F9?PAB 0,01.  

� CB846?SRM9@ 5B?PL<AEF69 E?GK496 8?<F9?PABEFP BC9D4J<< 5G89F 
A4IB8<FPES 6 <AF9D64?9, B7D4A<K9AAB@ 86G@S CD98O8GM<@< BJ9A>4@<. 

"J9A>4 :9 8?<F9?PABEF<, A4<5B?99 5?<;>4S > 89=EF6<F9?PAB=, A4;O649FES 
A4<5B?99 69DBSFAB=. 

 

 
 

$<E. 26. "J9A>4 8?<F9?PABEF< BC9D4J<= @9FB8B@ PERT 

 

�9DBSFABEFP B>BAK4A<S BC9D4J<< A9 5B?99 K9@ ;4 5 D45BK<I 8A9= D46A4 
0,5. �DG74S <AF9DCD9F4J<S QFB7B F4>B64. &9 � QFB 8?<F9?PABEFP, 8?S >BFBDB= 

EGM9EF6GRF D46AO9 L4AEO A4 B>BAK4A<9 BC9D4J<<: ?<5B D4APL9, ?<5B CB;-
:9. � QFB@ E?GK49 CDB7AB; 5O? BCF<@<EF<K9E><@, CBE>B?P>G &9 5B?PL9 BJ9A-
>< A4<5B?99 69DBSFAB= 8?<F9?PABEF< BC9D4J<<, D46AB= 4. !< @B84, A< @9-

�B;@B:A4S 8?<F9?PABEFP BC9D4J<< 

�9DBSFAB9 D4ECD9-
89?9A<9 

"CF<@<EF<K9E>4S  
BJ9A>4 (") 

#9EE<@<EF<K9E>4S  
BJ9A>4 ($) 

!4<5B?99 69DBSFA4S BJ9A>4 ( ) 

ß - D4ECD989?9A<9 

PERT BJ9A>4   
&9 = ("+4 +$) / 6 =  

(2 + 4 · 4 + 12) / 6  =  5  

2 12 4 

 B84 

5 

 98<4A4 
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 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -91- 
 

8<4A4 A9 EB6C484RF EB ED98A<@ ;A4K9A<9@. #BE?98A99 @B:AB BCD989?<FP >4> 
45EJ<EEG J9AFD4 FS:9EF< >D<6B= C?BFABEF< D4ECD989?9A<S.  9D4 D4;5DBE4 
BJ9AB> ",   < $ A4;O649FES 8<EC9DE<9=  (σ2), I4D4>F9D<;GRM9= A9BCD989-
?9AABEFP, E6S;4AAGR E CDBJ9EEB@ BJ9A>< CDB8B?:<F9?PABEF< BC9D4J<<: 

 
2

2 P O
.

6

−» ¿σ = ¼ À
½ Á

 

 

�E?< 8<EC9DE<S 69?<>4 (F. 9. BCF<@<EF<K9E>4S < C9EE<@<EF<K9E>4S 
BJ9A><  E<?PAB  BF?<K4RFES  8DG7  BF 8DG74), FB QFB B;A4K49F 5B?PLGR A9BC-

D989?9AABEFP  BFABE<F9?PAB 6D9@9A< ;469DL9A<S  BC9D4J<<. %BBF69FEF69AAB 
@4?4S 8<EC9DE<S G>4;O649F A4 ED46A<F9?PAGR BCD989?9AABEFP 6D9@9A< ;4-
69DL9A<S BC9D4J<<.  B:9F B>4;4FPES, KFB B:<849@4S 8?<F9?PABEFP 6OCB?-
A9A<S CDB9>F4 &9 A9CD<9@?9@4; 6@9EFB A99 6O5<D49FES 8DG7B9 6D9@S, 4 <@9A-

AB &s, @9APL9, K9@ &9. �?S BCD989?9A<S 69DBSFABEF< D94?<;4J<< Ts AG:AB 
D4EE@BFD9FP EF4A84DFAB9 (ED98A9>648D4F<K9E>B9) BF>?BA9A<9 >D<6B= ABD-
@4?PAB7B D4ECD989?9A<S. #DB@9:GFB> 6D9@9A<, 6 >BFBDB@ 69DBSFABEF< 8?S &9 
< Ts CD<5?<;<F9?PAB D46AO, F9@ 5B?PL9, K9@ 5B?PL9 69?<K<A4 EF4A84DFAB7B 
BF>?BA9A<S. -FB EF4A84DFAB9 BF>?BA9A<9 6OK<E?S9FES CB HBD@G?9 

 

2

2 P O
.

6

−» ¿σ = σ = ¼ À
½ Á

∑  

 

&4><@ B5D4;B@, 69?<K<A4 EF4A84DFAB7B BF>?BA9A<S BFD4:49F EF9C9AP 
A9BCD989?9AABEF< BJ9A>< 8?<F9?PABEF< CDB9>F4.  

$4EE@BFD<@ CD<@9A9A<9 @9FB84 PERT, <EIB8AO9 84AAO9 CB >BFBDB@G 
CD<6989AO 6 F45?. 15. 

 

&45?<J4 15 

"J9A>4 8?<F9?PABEF< BC9D4J<= CDB9>F4 
 

"C9- 
D4J<S 

#D98L9EF-
6GRM4S 
BC9D4J<S 

"CF<@<EF<-

K9E>4S 
BJ9A>4 " 

!4<5B?99 
69DBSFA4S 
BJ9A>4   

#9EE<@<EF<-

K9E>4S 
BJ9A>4 $ 

A � 10 22 22 

B � 20 20 20 

C � 4 10 16 

D A 2 14 32 

E B,C 8 8 20 

E B,C 8 8 20 

G C 2 12 22 

H D,E 2 8 14 

I G 6 15 30 
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 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -92- 
 

$4EK9F B:<849@B7B 6D9@9A< ;469DL9A<S D45BF, 8<EC9DE<< < ED98A9-
>648D4F<K9E>B7B BF>?BA9A<S  CD<6989A 6 F45?. 16, 4 @B89?P CDB9>F4 
A4 D<E. 27. 

 
&45?<J4 16 

"J9A>4 C4D4@9FDB6 CDB9>F4 
 

"C9D4J<S ":<849@B9 6D9@S 
&9 

�<EC9DE<S  σ2
 %D98A9>648D4F<K9E>B9 

BF>?BA9A<9  σ 

A 20 4 2 

B 20 0 0 

C 10 4 2 

D 15 25 5 

E 10 4 2 

F 14 4 2 

G 12 11,11 3,33 

H 8 4 2 

I 16 16 4 

 

#DB8B?:<F9?PABEFP >D<F<K9E>B7B CGF< 

 

&9 = TA + TD + TH = =  20 + 15 + 8 = 43 8AS. 
 

�<EC9DE<S >D<F<K9E>B7B CGF< D46A4 Σσ2
 = 4 + 25 + 4 = 33. 

%D98A9>648D4F<K9E>B9 BF>?BA9A<9 σ = √ Σσ2
 = 5,75. 

                      
 

$<E. 27. %9F964S @B89?P CDB9>F4 
 

%F4A84DFAB9 BF>?BA9A<9 @B:AB <ECB?P;B64FP 8?S <??REFD4J<< EF9C9-
A< A9BCD989?9AABEF< 6OCB?A9A<S CDB9>F4 ;4 6D9@S &9 (D<E. 28).  

� CD989?4I B8AB7B EF4A84DFAB7B BF>?BA9A<S E B59<I EFBDBA BF &9 8?<-

F9?PABEFP 6OCB?A9A<S CDB9>F4 @B:9F @9ASFPES BF 37,25 8B 48,75 98. 6D9@9A<. 

�9DBSFABEFP QFB7B D46A4 0,6827 (C?BM48P CB8 >D<6B= 6 7D4A<J4I +σ &9, 

DD  1155  

7  

5

6

3

4

2

1  

AA  2200  

CC  1100  

BB  2200  
EE  1100  

FF  1144  

HH    88  

GG  1122  
II    1166  
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 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -93- 
 

 �σ &9) .  �9DBSFABEFP B>BAK4A<S CDB9>F4 @9:8G 25,75 < 60,25 (FD< EF4A84DF-
AOI BF>?BA9A<S CB B59 EFBDBAO BF &9) D46A4 0,9973. 

 

 
 

$<E. 28.  %F9C9AP A9BCD989?9AABEF< CDB9>F4 
 

�?S FB7B KFB5O A4=F< 69DBSFABEFP ;469DL9A<S CDB9>F4 > BCD989?9AAB-
@G @B@9AFG 6D9@9A< <?< 6 BCD989?9AAB@ 6D9@9AAB@ CDB@9:GF>9, FD95G9FES 
<;@9A<FP @4ELF45 ABD@4?PAB7B D4ECD989?9A<S 8?<F9?PABEF< 6OCB?A9A<S 
CDB9>F4 F4><@ B5D4;B@, KFB5O CD<69EF< 97B > EF4A84DFAB@G ABD@4?PAB@G 
D4ECD989?9A<R. �E>B@4S 69DBSFABEFP @B:9F 5OFP CB?GK9A4 <; EF4A84DFAB7B 
ABD@4?PAB7B D4ECD989?9A<S A4 BEAB64A<< E?98GRM97B EBBFABL9A<S:  

                        

                   #?4A<DG9@4S 8?<F9?PABEFP (Ts) � ":<849@4S 8?<F9?PABEFP (Te) 

           Z = 

                                       %D98A9>648D4F<K9E>B9 BF>?BA9A<9 (σ) 

 

�BCGEF<@, A9B5IB8<@B G;A4FP 69DBSFABEFP ;469DL9A<S CDB9>F4 
;4 50 8A9=. �D<F<K9E><= CGFP CDB9>F4 EBEFB<F <; D45BF �, D < H < D469A 

43 8AS@,  8<EC9DE<S QF<I D45BF  4 + 25 + 4 = 33, 4  ED98A9>648D4F<K9E>B9 BF-
>?BA9A<9 σ = √ 33 = 5,75.  &B784 Z =  (50 � 43) / 5,75  = 1,22.  �9DBSFABEFP, EB-
BF69FEF6GRM4S ;A4K9A<R Z = 1,22, EBEF46?S9F 0,8888. �A4K<F, 69DBSFABEFP ;4-
69DL9A<S >D<F<K9E>B7B CGF<  ;4 50 8A9= E @B@9AF4 A4K4?4 CDB9>F4 D46A4  
88,88 %.  

   43  31,5  54,5 

2σ&9 = 11,5 

4σ&9 = 23 

6σ&9 = 34,5 

� CD989?4I B8AB7B EF4A84DF-
AB7B BF>?BA9A<S  BF 
&9 8?<F9?PABEFP  
6OCB?A9A<S CDB9>F4  
@B:9F @9ASFPES  
BF 37,25 8B 48,75   

     � CD989?4I  86GI EF4A-

84DFAOI BF>?BA9A<=     

   BF   &9 8?<F9?PABEFP  
       6OCB?A9A<S CDB9>F4  
        @B:9F @9ASFPES BF  
          31,5 8B 54,5   

 

� CD989?4I FD9I EF4A84DFAOI BF>?BA9A<=  BF &9 8?<F9?PABEFP  
6OCB?A9A<S CDB9>F4 @B:9F  @9ASFPES BF 25,75 8B 60,25   
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 B:AB D9L<FP B5D4FAGR ;484KG � >4>B= CD989?PAO= >BA9KAO= EDB> 
EBBF69FEF6G9F ;484AAB@G GDB6AR 69DBSFABEF< ;469DL9A<S CDB9>F4. �BCGE-
F<@, KFB  A9B5IB8<@B BCD989?<FP, >4>B= CD989?PAO= >BA9KAO= EDB> EBBF69F-
EF6G9F 95%-AB@G  GDB6AR 69DBSFABEF< ;469DL9A<S CDB9>F4.   

1. !4IB8<@ ;A4K9A<9 Z, EBBF69FEF6GRM99 69DBSFABEF< 0,95. Z=1,645.   

2. $9L<6 GD46A9A<9  BFABE<F9?PAB Ts,  BCD989?S9@:  

 

Ts =43 + 1,645 · 5,75 =52,45 8AS. 
 

�F4>, 95% - AB@G GDB6AR 69DBSFABEF< ;469DL9A<S CDB9>F4 EBBF69FEF-
6G9F EDB> 6 52,45 8AS.   B:AB F4>:9  CDB4A4?<;<DB64FP, >4>B64 69DBSFABEFP 
;469DL9A<S A9>D<F<K9E>B7B CGF< > CD989?PAB@G >BA9KAB@G EDB>G. $4EE@BF-
D<@, A4CD<@9D, A9>D<F<K9E><= CGFP  C � G � I, CDB8B?:<F9?PABEFP >BFBDB7B 
10 + 12 + 16 = 38 8A9=, B5M4S 8<EC9DE<S 31,11, 4  σ =  5,58.   

 

Z=(50 � 38)  /  5,58 = 2,15. 

 

-FB@G ;A4K9A<R EBBF69FEF6G9F 98,4 % 69DBSFABEF< ;469DL9A<S CDB9>F4 
> CD989?PAB@G >BA9KAB@G EDB>G.  

�4>B64 69DBSFABEFP FB7B, KFB A9>D<F<K9E><= CGFP C � G � I ;489D:<F 
CDB9>F? Ts F9C9DP D46A4 >D<F<K9E>B@G 6D9@9A< CDB9>F4. 

&B784  Z = (43 � 38) / 5,58 = 0,896.  �4AAB@G ;A4K9A<R Z EBBF69FEF6G9F  
0,816 � 69DBSFABEFP ;469DL9A<S CGF< 6 EDB> <   1 � 0,816 = 0,184 � 69DBSF-
ABEFP ;489D:>< CDB9>F4. 

 

��>>==BB@@>>;;PP==OO99  66>>??@@>>AAOO  
 

1. #9D9K<E?<F9 @9FB8O D4EK9F4 D4EC<E4A<S. 
2. �4=F9 BCD989?9A<9 C4D4@9FDG D4AA99 B>BAK4A<9 D45BFO. 

3. +FB CB>4;O649F K4EFAO= < B5M<= D9;9D6 6D9@9A<? 

4. #BK9@G @9A98:9DG CDB9>F4 64:AB ;A4FP I4D4>F9D<EF<>< D45BF 6 E9-
F96B@ 7D4H<>9 < >4> BA <I @B:9F <ECB?P;B64FP 6 GCD46?9A<< CDB9>FB@? 

5. �4><9 D45BFO 6 E9F96B@ 7D4H<>9 A4;O64RFES >D<F<K9E><@<? 

6. %>B?P>B C4D4@9FDB6 <ECB?P;G9FES CD< BCD989?9A<< B:<849@B= 8?<-

F9?PABEF< D45BFO CB @9FB8G PERT? 

7. $4E>DB=F9 CDBJ98GDG D9L9A<S ;484K<  BJ9A>< 69DBSFABEF< ;469DL9-
A<S CDB9>F4 > ;484AAB@G EDB>G CB @9FB8G PERT. 

 

��88BB99@@44BBCC@@44  
 

1. 'CD46?9A<9 CDB9>FB@. "EAB6O CDB9>FAB7B GCD46?9A<S: GK95A<> / 

CB8 D98. CDBH.  . �. $4;G. �  . : �!"$'%, 2006. 

2.  4;GD, �. �. 'CD46?9A<9  CDB9>F4@<:  GK95.  CBEB5<9 / �. �.  4;GD, 
�. �. ,4C<DB, !. �. "?P89DB779; CB8 B5M. D98. �. �.  4;GD4. �  . : "@974-�, 

2005. 
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 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -95- 
 

3. 'CD46?9A<9  CDB9>F4@<. %CD46BKA<> CDBH9EE<BA4?4 / CB8 D98. 
�. �.   4;GD4 <  �. �.  ,4C<DB. �  . : �OEL. L>., 2001. 

4. 'CD46?9A<9 CDB9>F4@< / CB8 D98. �. �. #<AFB. � %#5. : #<F9D, 2003. 

5. 'CD46?9A<9 CDB9>F4@<  / CB8 D98. �. �. $4EE9?. �  . : � �-CD9EE, 
2004. 

6. �G8DS6J96, �.  . Microsoft Project.  9FB8O E9F96B7B C?4A<DB64A<S < 

GCD46?9A<S CDB9>F4@< / �.  .  �G8DS6J96. �  . : � �-CD9EE, 2005. 
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 9FB8 4A4?<;4 < 7D4H<K9E>B= BJ9A>< GERT. �BDD9>F<DB6>4 E9F96B7B 
7D4H<>4. 'CD46?9A<9 D4EC<E4A<9@.  

 

 9FB8 4A4?<;4 < 7D4H<K9E>B= BJ9A>< GERT (Graphical Evaluation 

and Review Technique � 7D4H<K9E><= @9FB8 BJ9A>< < C9D9E@BFD4) S6?S9FES 
E9F96O@ 7D4H<>B@, D4;D454FO649@O@ 8?S D9L9A<S 5B?99 >B@C?9>EAOI @B89-
?<DG9@OI E<FG4J<=. GERT B5N98<AS9F 6 B8A<I D4@>4I F9BD<R E<7A4?PAOI 
5?B> � EI9@, 69DBSFAO9 E9F96O9 7D4H<>< PERT < 89D96B D9L9A<=.  "EAB6G 
CD<@9A9A<S @9FB84 GERT EBEF46?S9F <ECB?P;B64A<9 EFBI4EF<K9E><I E9F9=, 

>BFBDO9 <@9RF E?98GRM<9 E6B=EF64: 
E9FP EBEFB<F <; G;?B6, D94?<;GRM<I ?B7<K9E><9 HGA>J<<, < C9D9IB8B6; 
C9D9IB8G CD<C<EO649FES 69DBSFABEFP 6OCB?A9A<S CD98EF46?S9@B= <@ 

BC9D4J<<; 

CD98EF46?S9@O9 C9D9IB84@< BC9D4J<< I4D4>F9D<;GRFES A45BDB@ C4D4-
@9FDB6; 

CB8 D94?<;4J<9= E9F96B7B 7D4H<>4 CBA<@49FES D94?<;4J<S BCD989?9AAB= 
EB6B>GCABEF< C9D9IB8B6 < G;?B6, 8BEF4FBKAB= 8?S 8BEF<:9A<S J9?9= CDB9>F4; 

9E?< 8?<F9?PABEFP C9D9IB84 S6?S9FES E?GK4=AB= 69?<K<AB=, FB 6 >4:8B= 
>BA>D9FAB= D94?<;4J<< 8?S >4:8B7B C9D9IB84 6 EBBF69FEF6<< E ;484AAO@ 69DB-
SFABEFAO@ D4ECD989?9A<9@ 6O5<D49FES AB6B9 ;A4K9A<9 QFB= 8?<F9?PABEF<. 

GERT-@B89?<DB64A<9 BF?<K49FES BF BEF4?PAOI E9F96OI @9FB8B6 A4?<-

K<9@ >4> EFBI4EF<K9E><I, F4> < 89F9D@<A<DB64AAOI G;?B6. -FBF @9FB8 8B-
CGE>49F A9 FB?P>B B8ABEFBDBAARR BD<9AF4J<R 8<47D4@@O, >4> QFB <@99F 
@9EFB 6 8DG7<I E9F96OI @9FB84I, AB < C9F?<, >BFBDO9 @B7GF A4K<A4FPES <; 
?R5B7B G;?4 < ;469DL4FPES 6 ?R5B@ CD98O8GM9@ G;?9. -FB B5EFBSF9?PEF6B 
EB7?4EG9FES E <F9D4F<6AO@ I4D4>F9DB@ BC9D4J<= CD< <;GK9A<< < D94?<;4J<< 
CDB9>FB6. #BQFB@G  6 GERT BEB5B9 ;A4K9A<9 CD<849FES 7D4H<K9E>B@G CD98-
EF46?9A<R. �BCB?A<F9?PA4S J9?P @9FB84 GERT EBEFB<F 6 @B89?<DB64A<< 

CDB9>F4, CD<K9@ <EE?98B64A<R A9B8AB>D4FAB CB869D749FES ?B7<>4 E9F96B7B 
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7D4H<>4. -FB B;A4K49F, KFB >4:84S 69F6P (BC9D4J<S) D94?<;G9FES (CGF9@ @B-
89?<DB64A<S) 5B?PLB9 K<E?B D4; (;484649@B9 ;4D4A99) 6 D4;?<KAOI E<FG4J<-

SI, KFB CB;6B?S9F EB5D4FP EF4F<EF<K9E><9 84AAO9 CB F9@ <?< <AO@ G;?4@ E 
J9?PR 4A4?<;4 CDB9>F4. 

�?S I4D4>F9D<EF<>< G;?B6 @B:9F 8BCB?A<F9?PAB <ECB?P;B64FPES 69?<-

K<A4 K<E?4 EF9C9A9= E6B5B8O, G>4;O64RM4S, E>B?P>B 8B?:AB 5OFP 6OCB?A9-
AB <AJ<89AFAOI (A9CBED98EF69AAB CD98L9EF6GRM<I) 9@G BC9D4J<=, KFB5O 

G;9? 5O? D94?<;B64A. !4CD<@9D, 9E?< K<E?B EF9C9A9= E6B5B8O D46AB 98<A<-

J9, 4 G;?G <AJ<89AFAO CSFP BC9D4J<=, FB 8?S 97B E69DL9A<S 8BEF4FBKAB D94-
?<;4J<< ?R5B= <; CSF< BC9D4J<=. �E?< K<E?B EF9C9A9= E6B5B8O D46AB CSF<, 

FB G;9? D94?<;G9FES FB784, >B784 6OCB?A9AO 6E9 CSFP BC9D4J<=. #D< K<E?9 
E6B5B8O, D46AB@ K9FOD9@, 8?S D94?<;4J<< G;?4 8BEF4FBKAB 6OCB?A<FP ?R5O9 
K9FOD9 <; CSF< BC9D4J<=. +<E?B EF9C9A9= E6B5B8O @B:9F 5OFP 5B?PL9 K<E?4 
BC9D4J<=, <AJ<89AFAOI G;?G.  

$4EE@BFD<@ CDB<;6B8EF69AAO= CDBJ9EE, E@B89?<DB64AAO= E CB@BMPR 

@9FB84 GERT (D<E. 29). !4 C9D6B@ QF4C9 (BC9D4J<S �)  BEGM9EF6?S9FES CDB-
<;6B8EF6B 89F4?9=. �4F9@ CDB6B8<FES >BAFDB?P <;89?<=, 6 IB89 >BFBDB7B  75 

% 89F4?9= CDBIB8SF CDB69D>G (%), 4 25 % 6O5D4>B6O649FES. �D4>B64AAO9 89-
F4?< A4CD46?SRFES A4 8BD45BF>G (D) E CBE?98GRM<@ >BAFDB?9@, >BFBDO= 
CDBIB8SF 70 % 8BD45BF4AAOI 89F4?9= (F), 4 30 % BFCD46?SRFES 6 BFIB8O (�). 

�9F4?<, CDBL98L<9 C9D6BA4K4?PAGR CDB69D>G <?< CDB69D>G CBE?9 <ECD46-
?9A<S, BFCD46?SRFES A4 B>BAK4F9?PAGR B5D45BF>G. �?S 60 % 89F4?9= BA4 
8?<FES 
t1 (G), 4 8?S BEF46L<IES � t2 (H). #BE?98ASS CDB69D>4 BF5D4>B6O649F 5 % 89-
F4?9=, CDBL98L<I B>BAK4F9?PAGR B5D45BF>G, >BFBDO9 GF<?<;<DGRFES (I), 4 
BEF46L<9ES BFCD46?SRFES CBFD95<F9?S@ (J). 

�D4H<> GERT, CD98EF46?9AAO= A4 D<E. 29, CB;6B?S9F FB?P>B CBASFP ?B-
7<>G E9F< < BJ9A<FP B:<849@GR 8B?R 7B8AOI 89F4?9=. � D4EE@4FD<649@B@ 

CD<@9D9 > CBFD95<F9?R CBEFGC49F 87,875 % 89F4?9=, C9D6BA4K4?PAB CBEFG-
C<6L<I A4 B5D45BF>G ((0,75 + (0,25 × 0,7)) × 0,95). 
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�9F6< 6 GERT � E9FSI EBBF69FEF6GRF BC9D4J<S@ < (<?<) C9D984K9 BCD9-
89?9AAB= <AHBD@4J<<. % >4:8B= BC9D4J<9= E6S;4AO 69DBSFABEFP 6OCB?A9-
A<S  < 8?<F9?PABEFP. � GERT C9D9@9AA4S 6D9@9A< ;4849FES EB6B>GCABEFPR 

C4D4@9FDB6 < E?98GRM<@< F<C4@<  D4ECD989?9A<S: >BAEF4AF4; ABD@4?PAB9; 
D46AB@9DAB9; QD?4A74 < Q>ECBA9AJ<4?PAB9; ?B74D<H@<K9E>B9 ABD@4?PAB9; 
CG4EEBAB6E>B9; β � D4ECD989?9A<9; γ � D4ECD989?9A<9; β � D4ECD989?9A<9, ;4-
84649@B9 FD9@S C4D4@9FD4@<, >4> 6 PERT. �4:8O= F<C D4ECD989?9A<S BCD9-
89?S9F EFDG>FGDG @AB:9EF64 C4D4@9FDB6. !4CD<@9D, 9E?< D9KP <89F B ABD-
@4?PAB@ D4ECD989?9A<<, FB 97B C4D4@9FD4@< S6?SRFES BCF<@<EF<K9E>4S, C9E-
E<@<EF<K9E>4S < A4<5B?99 69DBSFA4S 8?<F9?PABEFP; EF4A84DFAB9 BF>?BA9A<9. � 

F45?. 17 CD<6989A ED46A<F9?PAO= 4A4?<; 6E9I D4EE@BFD9AAOI E9F96OI @9FB-
8B6. 
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%D46A9A<9 I4D4>F9D<EF<> @9FB8B6 E9F96B7B C?4A<DB64A<S 
 

)4D4>F9D<EF<>4 
@9FB84 

%FD9?BKA4S 
8<47D4@@4 

%9FP CD98-
L9EF6B64A<S PERT GERT 

1 2 3 4 5 

$B?P EB5OF<= < @B@9A-
FB6 EB5OF<=  4?4S "FEGFEF6G9F "EAB6A4S "EAB6A4S 

$B?P BC9D4J<< < <I 8?<-
F9?PABEF< %D98ASS "EAB6A4S #D4>F<K9E>< 

BFEGFEF6G9F 
"FEGFEF-
6G9F 

!4E>B?P>B ?97>B @B:AB 
<;@9A<FP ?B7<>G E9F< &DG8AB �97>B "K9AP FDG8AB "K9AP 

?97>B 
�B;@B:ABEFP E?98<FP ;4 
BF89?PAO@< CGFS@< E9F< !4<?GKL4S !98BEF4FBK-

A4S %D98ASS !98BEF4-
FBKA4S 

�97>BEFP CD98EF46?9A<S 
6 6<89 8<47D4@@O 

#D<9@?9@4S !4<5B?PL4S %?454S %?454S 

�97>BEFP CBEFDB9A<S E9F< %D98ASS !95B?PL4S !95B?PL4S !95B?P-
L4S 

�97>BEFP >BDD9>F<DB6>< 
E9F< %D98ASS �B?PL4S !95B?PL4S !95B?P-

L4S 
�97>BEFP  D4;5<9A<S CB 
F<CG D45BF <?< BF69FEF-
69AABEF< 

�B?PL4S �B?PL4S %D98ASS !<;>4S 

�B;@B:ABEFP @B89?<DB-
64A<S !9F !9F !9F �4 

#B?9;ABEFP >4> D45BK97B 
8B>G@9AF4 8?S <ECB?A<-

F9?S 
%D98ASS �OEB>4S !<;>4S !<;>4S 

#B?9;ABEFP A4 GDB6A9 
C?4A<DB64A<S �OEB>4S !<;>4S %D98ASS �OEB>4S 

&DG8B9@>BEFP DGKAOI 
D4EK9FB6 

 <A<@4?P-
A4S %D98ASS �B?PL4S "K9AP 

5B?PL4S 
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1 2 3 4 5 

%F4A84DF<;4J<S F9D@<-
AB?B7<< < B5B;A4K9A<= %D98ASS #D4>F<K9E>< 

BFEGFEF6G9F !4<5B?PL4S !4<5B?P-
L4S 

%FBI4EF<K9E><= 4EC9>F "FEGFEF6G9F "FEGFEF6G9F 'K<FO649FES 'K<FO64-
9FES 

"D<9AF4J<S E9F< "8ABEFB-
DBAASS 

"8ABEFB- 
DBAASS 

"8ABEFB-
DBAASS 

�B;@B:AO 

C9F?< 
     

�4:8O= <; E9F96OI @9FB8B6 EBEF46?9A<S < D4EK9F4 D4EC<E4A<S CDB9>F4 
B5?4849F >4> CD9<@GM9EF64@<, F4> < A98BEF4F>4@<. �484K4 GCD46?SRM97B 
CDB9>FB@ � 6O5D4FP @9FB8, A4<5B?99 FBKAB BF69K4RM<= >4> FD95B64A<S@ 

6A9LA9= ED98O, F4> < BEB59AABEFS@ E4@B7B CDB9>F4. 
�E?< D4EC<E4A<9 CDB9>F4 A9 G>?48O649FES 6 C?4AB6O9 <?< 8<D9>F<6AB 

;484AAO9 EDB><,  CD<@9ASRF CDBJ98GDG E:4F<S 8?<F9?PABEF< D45BF CDB9>F4 
E?98GRM<@< @9FB84@<: 

1. #D<6?9K9A<9 8BCB?A<F9?PAOI D9EGDEB6 8?S GE>BD9A<S >D<F<K9E><I 
D45BF ?<5B C9D9D4ECD989?9A<9 FDG8B6OI D9EGDEB6 E D45BF, <@9RM<I D9;9D6O 

6D9@9A<, A4 >D<F<K9E><9 D45BFO.  

2. %B6@9M9A<9 F9IAB?B7<K9E><I CDBJ9EEB6 6B 6D9@9A< CGF9@ D4;5<6>< 
BF89?PAB7B CDBJ9EE4 A4 F9IAB?B7<K9E><9 K4EF< (;4I64F><)  < C9D986<:>4 A4-
K4?4 E?98GRM97B CDBJ9EE4 A4 5B?99 D4AA<9 EDB><. 

3. #D<6?9K9A<9 8BCB?A<F9?PAOI D9EGDEB6 8?S C4D4??9?PAB7B 6OCB?A9-
A<S D45BF, >BFBDO9 6 B5OKAB= CD4>F<>9 6OCB?ASRFES CBE?98B64F9?PAB. 

%DB>< E9F96B7B 7D4H<>4 A9 S6?SRFES D4EC<E4A<9@ 8B F9I CBD, CB>4 A9 
5G89F 74D4AF<DB64AB A4?<K<9 D9EGDEB6. "J9A>< 6D9@9A< D45BF < 6D9@9A< 

6E97B E9F96B7B 7D4H<>4 5O?< E89?4AO A9;46<E<@B BF A4?<K<S D9EGDEB6. !B 
QFB A9 6E9784 F4>. �E?< <@9RFES EBBF69FEF6GRM<9 D9EGDEO, AB CBFD95ABEFP 
6 A<I @9AS9FES E F9K9A<9@ CDB9>F4, FB :9?4F9?PAB 6ODB6ASFP ECDBE A4 D9-
EGDEO CGF9@ ;489D:>< A9>D<F<K9E><I BC9D4J<= (<ECB?P;GS CDBEFB<) 8B @<-

A<@4?PAB7B GDB6AS CBFD95ABEF9= < F4><@ B5D4;B@ CB6OE<FP <ECB?P;B64A<9 
D9EGDEB6. -FBF CDBJ9EE A4;O649FES 6OD46A<64A<9@ D9EGDEB6. % 8DG7B= EFB-
DBAO, 9E?< A98BEF4FBKAB D9EGDEB6, KFB5O G8B6?9F6BD<FP @4>E<@4?PAO= 

ECDBE, CB;8A99 A4K4?B A9>BFBDOI BC9D4J<= @B:9F ;489D:4FPES < CDB8B?:<-

F9?PABEFP 6OCB?A9A<S CDB9>F4 @B:9F G69?<K<FPES. -FBF CDBJ9EE A4;O649F-
ES >4?9A84DAO@ C?4A<DB64A<9@ D9EGDEB6. 

"7D4A<K9AAO= CB 6D9@9A< CDB9>F � QFB CDB9>F, >BFBDO= 8B?:9A 5OFP ;4-
69DL9A 6 GEF4AB6?9AAO9 EDB><. �BCB?A<F9?PAO9 D9EGDEO @B7GF 5OFP CD<6?9K9-
AO, KFB5O B59EC9K<FP 6OCB?A9A<9 CDB9>F4 6 >BA>D9FAO9 EDB><. )BFS 6D9@S < 
S6?S9FES >D<F<K9E><@ H4>FBDB@, <ECB?P;B64A<9 D9EGDEB6 A9 8B?:AB CD96O-

L4FP <I A9B5IB8<@B9 >B?<K9EF6B. 
#DB9>F, B7D4A<K9AAO= CB >B?<K9EF6G D9EGDEB6, � QFB CDB9>F, 6 >BFBDB@ 

GDB69AP <@9RM<IES 6 A4?<K<< D9EGDEB6 A9 @B:9F 5OFP CD96OL9A. �E?< >B-
?<K9EF6B D9EGDEB6 A98BEF4FBKAB, FB 8BCGE>49FES A9;A4K<F9?PA4S ;489D:>4 
CDB9>F4. "7D4A<K9A<9 CB 6D9@9A< B;A4K49F, KFB 6D9@S (CDB8B?:<F9?PABEFP 
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6OCB?A9A<S CDB9>F4) H<>E<DB64AAB, 4 D9EGDEO Q?4EF<KAO, FB784 >4> B7D4A<-

K9A<9 CB D9EGDE4@ B;A4K49F, KFB D9EGDEO H<>E<DB64AAO, 4 6D9@S Q?4EF<KAB.  
�R8< S6?SRFES A4<5B?99 BK96<8AO@ D9EGDEB@ CDB9>F4. �R8E><9 D9-

EGDEO B5OKAB >?4EE<H<J<DGRFES CB <I D45BK9@G CDBH<?R, A4CD<@9D CDB-
7D4@@<EF, <A:9A9D-@9I4A<>, E64DM<>, 59FBAM<>, >BAFDB?9D, <AEC9>FBD. 
� D98><I E?GK4SI A9>BFBDO9 G@9A<S 6;4<@B;4@9AS9@O, AB CD< QFB@, >4> 
CD46<?B, F9DS9FES CDB<;6B8<F9?PABEFP. !4?<K<9 @AB7<I >64?<H<>4J<= GE-
?B:AS9F EBEF46?9A<9 >4?9A84DAB7B C?4A4 CDB9>F4. 

�B784 >B?<K9EF6B ?R89= </<?< B5BDG8B64A<S A9 EBBF69FEF6G9F G8B6?9-
F6BD9A<R C<>4 CBFD95ABEF9= < <I A96B;@B:AB CB?GK<FP 6 5B?PL9@ >B?<K9-
EF69, DG>B6B8<F9?< CDB9>FB6 EF4?><64RFES E CDB5?9@B= B7D4A<K9AAOI D9-
EGDEB6. � QFB@ E?GK49 A9B5IB8<@B BCD989?<FP CD<BD<F9FO < D4ECD989?<FP D9-
EGDEO F4><@ B5D4;B@, KFB5O E69EF< > @<A<@G@G ;489D:>G CDB9>F4, A9 CD96O-

L4S CD< QFB@  ?<@<F D9EGDEB6 < A9 <;@9ASS FBCB?B7<R E9F<.  !4DS8G E ?<-

A9=AO@ CDB7D4@@<DB64A<9@ @B7GF 5OFP <ECB?P;B64AO 5B?99 CDBEFO9 @9FB-
8O, A4CD<@9D Q6D<EF<K9E><9. &4>, 6OS6?9AO E?98GRM<9 Q6D<EF<K9E><9 >D<-
F9D<<, >BFBDO9 6E9784 E6B8SF > @<A<@G@G ;489D:>G E4@OI D4;ABB5D4;AOI CDB-
9>FB6. 

1.  <A<@G@ D9;9D64 6D9@9A< A4K4?4 6OCB?A9A<S BC9D4J<<. 
2. !4<@9APL4S CDB8B?:<F9?PABEFP 6OCB?A9A<S BC9D4J<<. 
3. !4<@9APL<= CBDS8>B6O= AB@9D BC9D4J<<. 
"8AB= <; EBEF46?SRM<I CDBJ9EE4 GCD46?9A<S 6D9@9A9@ A4 EF48<< >BA-

FDB?S S6?S9FES  CDBJ9EE GCD46?9A<S D4EC<E4A<9@ (D<E. 30).  

 

 
 

$<E. 30.  %FDG>FGD4 CDBJ9EE4 «'CD46?9A<9 D4EC<E4A<9@ CDB9>F4» 

 

'CD46?9A<9 D4EC<E4A<9@ E6S;4AB E 6?<SA<9@ A4 H4>FBDO, 6O;O64RM<9 
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A<S A9>BDD9>FAOI < A9E4A>J<BA<DB64AAOI <;@9A9A<= 6 54;B6O= C?4A; <A-

HBD@<DB64A<9 BEAB6AOI GK4EFA<>B6 CDB9>F4 B CD<ASFOI 6 C?4A <;@9A9A<SI; 
89=EF6<S, A4CD46?9AAO9 A4 EB5?R89A<9 5R8:9F4 CDB9>F4.  

%FDG>FGD4 CDBJ9EE4 >BAFDB?S EFB<@BEF< CD<6989A4 A4 D<E. 34. 

*9?PR >BAFDB?S CDB9>F4 S6?S9FES B59EC9K9A<9 8BEF<:9A<S CBEF46?9A-

AOI J9?9=. #D< QFB@ <ECB?P;GRF E?98GRM<9 6<8O >BAFDB?S: CD9864D<F9?P-
AO=, F9>GM<=, ;4>?RK<F9?PAO=.  
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$<E. 34. %FDG>FGD4 CDBJ9EE4 «'CD46?9A<9 EFB<@BEFPR CDB9>F4» 
 

�;@9D9A<9 < BJ9A>4 IB84 6OCB?A9A<S CDB9>F4 EBEFBSF <; K9FOD9I QF4CB6: 
1. $4;D45BF>4 BEAB6AB7B (BCBDAB7B) C?4A4; 
2. �;@9D9A<9 IB84 D45BFO; 

3. %D46A9A<9 C?4A4 < H4>F<K9E><I D9;G?PF4FB6; 
4. #D<ASF<9 @9D. 

"EAB6AO@< C4D4@9FD4@< >BAFDB?S S6?SRFES 6D9@S (8BEF<:9A<9 CDB-
@9:GFBKAOI J9?9=); 5R8:9F (GDB69AP D4EIB8B64A<S ED98EF6); D9EGDEO (H4>-
F<K9E><9 ;4FD4FO D9EGDEB6); >4K9EF6B (GDB69AP >4K9EF64 D45BF).  �B?99 CB8-
DB5AB @9FB8 >BAFDB?S EFB<@BEF< E <ECB?P;B64A<9@ C4D4@9FDB6 BE6B9AAB7B 
B5N9@4 5G89F D4EE@BFD9A A4@< 84?99. 

$4EC<E4A<9 CDB9>F4 @B:9F CB869D74FPES BD74A<;4J<BAAO@ <;@9A9A<S@ 6 
D4@>4I 6B;@B:AOI 64D<4AFB6 GCBDS8BK<64A<S BC9D4J<=, 84:9 >B784 ABD@4?PA4S 
8?<F9?PABEFP 6OCB?A9A<S BC9D4J<= A9 <;@9AS9FES. �?S A4<5B?99 CD<9@?9@B7B 
64D<4AF4 CDB6B8<FES CDBJ98GD4 D4ECD989?9A<S D9EGDEB6, >BFBD4S CB8B5A4 CDB-
69D>9 A4 H<;<K9E>GR D94?<;G9@BEFP CD< CDB9>F<DB64A<< E<EF9@O. 

#BE?9 CDB69D>< A4 H<;<K9E>GR D94?<;G9@BEFP E9F96B= 7D4H<> 8B?:9A 

5OFP CDB69D9A A4 Q>BAB@<K9E>GR D94?<;G9@BEFP. �7B EFB<@BEFP 8B?:A4 5OFP 
@<A<@4?PAB=. #BE>B?P>G EG@@4DAO9 ;4FD4FO >DB@9 CDS@OI ;4FD4F 6>?RK4RF 
< A4>?48AO9 D4EIB8O, >BFBDO9 ;46<ESF BF 8?<F9?PABEF< CDB9>F4, ?R54S ;4-
89D:>4 6 6OCB?A9A<< CDB9>F4 B5OKAB CD<6B8<F > G69?<K9A<R EFB<@BEF<. 

�DB@9 FB7B, ;4>4;K<> @B:9F A4;A4K<FP CD9@<R ;4 5B?99 D4AA99 6OCB?A9A<9 
CDB9>F4 < LFD4H ;4 5B?99 CB;8A99. $G>B6B8EF6B @B:9F CBCOF4FPES EB>D4F<FP 
<?< G69?<K<FP 8?<F9?PABEFP 6OCB?A9A<S CDB9>F4 E J9?PR @<A<@<;4J<< 
EG@@4DAOI ;4FD4F.    
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    #9D9E@BFD9AAO9    
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            #DB7AB;  
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�A4?<; Q>BAB@<K9E>B= D94?<;G9@BEF< <@99F  E4@BEFBSF9?PAB9 ;A4K9A<9 
< 7BD4;8B L<D9, K9@ @<A<@<;4J<S EG@@4DAOI ;4FD4F (BCD989?SRM<I <A69-
EF<J<<). �; H4>F4 CD<ASF<S CDB9>F4 ;4>4;K<>B@ E?98G9F, KFB CDB9>F B59EC9-
K<649F 8?S A97B 8BEF4FBKAGR ABD@G CD<5O?<. #B8DS8K<> CD<A<@49F CD98-
?B:9AAGR J9AG, CBE>B?P>G EK<F49F QFBF CDB9>F Q>BAB@<K9E>< 5B?99 CD<6?9-
>4F9?PAO@, K9@ 8DG7<9 <@9RM<9ES CDB9>FO. �A4?<; Q>BAB@<K9E>B= D94?<-

;G9@BEF< @B:9F ?<5B CB6OE<FP ABD@G CD<5O?<, ?<5B G69?<K<FP CD<6?9>4-
F9?PABEFP CDB9>F4 CGF9@ @<A<@<;4J<< 97B EFB<@BEF<. -FB 8BEF<749FES CDB-
EK9FB@ 64D<4AFB6, EBBF69FEF6GRM<I EB>D4M9A<R <?< G69?<K9A<R 8?<F9?P-
ABEF< 6OCB?A9A<S CDB9>F4 (E:4F<9 <?< D4EFS:9A<9 E9F<).  #D< 4A4?<;9 Q>B-
AB@<K9E>B= D94?<;G9@BEF<  @<A<@<;<DG9FES EFB<@BEFP >4:8B7B >B@CBA9AF4 
CDB9>F4 < D4EE@4FD<649FES 6?<SA<9 QFB7B G@9APL9A<S A4 B5MGR EFB<@BEFP. 
� E9F96B@ 7D4H<>9 F4><@< >B@CBA9AF4@< S6?SRFES BC9D4J<<. �D9@S < EFB<-

@BEFP >4:8B= BC9D4J<< 6O5<D4RFES F4><@ B5D4;B@, KFB5O EG@@4DAO9 ;4FD4-
FO 5O?< @<A<@4?PAO@<. � CDBJ9EE9 @<A<@<;4J<< EFB<@BEF< EFDB<FES A9-
E>B?P>B 64D<4AFB6 D9L9A<S, >4:8B9 E A45BDB@ D4;?<KAOI 8?<F9?PABEF9= 6O-

CB?A9A<S CDB9>F4 < E EBBF69FEF6GRM<@< <@ EFB<@BEFS@<. �D<F9D<= 6O5BD4 
D9L9A<S ;46<E<F BF EBBFABL9A<S @9:8G 6D9@9AAO@< < EFB<@BEFAO@< C4D4-
@9FD4@<, >BFBDB7B IBFSF 8BEF<KP D4;D45BFK<><. 

� GE?B6<SI DOABKAB= Q>BAB@<>< A9B5IB8<@B <?<, CB >D4=A9= @9D9, 
:9?4F9?PAB CBEF46<FP CDB8G>J<R A4 DOAB> D4APL9, K9@ QFB E89?4RF >BA>G-
D9AFO. � F4><I GE?B6<SI 4>FG4?PAB= EF4AB6<FES ;484K4 @4>E<@<;4J<< 69DB-
SFABEF< 6OCB?A9A<S ;484A<S ;4 A9>BFBDB9 BCD989?9AAB9 6D9@S CD< @<A<-
@4?PAB@ G69?<K9A<< EFB<@BEF<. 

"8AB= <; BF?<K<F9?PAOI K9DF @9FB84 >D<F<K9E>B7B CGF< S6?S9FES <;-
A4K4?PAB9 GEF4AB6?9A<9 ;46<E<@BEF< 7D4H<>4 CDB9>F4 BF GDB6AS H<;<K9E><I 
D9EGDEB6, D4ECD989?S9@OI A4 CDB9>F. -FB CB;6B?S9F CDB9>F-@9A98:9DG 54-
?4AE<DB64FP 6D9@9A9@ < ;4FD4F4@<. � E9F96B@ 7D4H<>9 >4:8B= D45BF9, 9E?< 

6B;@B:AB, BCD989?S9FES 869 BJ9A><:  D45BF < ;4FD4F. #9D64S >B@5<A4J<S 
6D9@S � ;4FD4FO I4D4>F9D<;G9F ABD@4?PAB9 EBEFBSA<9 CDB9>F4, 4 6FBDB= A4-
5BD BJ9AB> BFABE<FES > EBEFBSA<R GE>BD9A<S, F. 9. CBCOF>4@ GE>BD<FP D45B-
FG CBED98EF6B@ <ECB?P;B64A<S 8BCB?A<F9?PAOI D9EGDEB6, A4CD<@9D, E69DI-
GDBKAOI, EC9J<4?PAB7B B5BDG8B64A<S, 8BCB?A<F9?PAB7B C9DEBA4?4 <?< EODPS 
< F. C. 

!BD@4?PA4S 8?<F9?PABEFP BC9D4J<< CD98EF46?S9F EB5B= 6D9@S, A9B5IB-
8<@B9 8?S 99 6OCB?A9A<S  CD< <ECB?P;B64A<< D9EGDEB6, B5OKAB <@9RM<IES 
6 BD74A<;4J<<, < 59; CD<@9A9A<S 8BCB?A<F9?PAOI ED98EF6. #B@<@B ABD@4?P-
AB= 8?<F9?PABEF<, BCD989?S9FES < EBBF69FEF6GRM4S 9= ABD@4?PA4S EFB<-

@BEFP. (BDE<DB64AA4S 8?<F9?PABEFP � QFB 6D9@S, A9B5IB8<@B9  8?S 6OCB?A9-
A<S   CDB9>F4   <?< 97B BC9D4J<< CD< 8BCB?A<F9?PAOI HBA84I <?< D9EGDE4I. 
(BDE<DB64AA4S EFB<@BEFP BC9D4J<< 9EFP EFB<@BEFP   CD< HBDE<DB64AAB= 
8?<F9?PABEF<. �D9@S 6OCB?A9A<S CDB9>F4 CD< HBDE<DB64AAOI 8?<F9?PAB-
EFSI 6OCB?A9A<S BC9D4J<= D4EE@4FD<649FES >4> HBDE<DB64AA4S (GE>BD9AA4S) 
8?<F9?PABEFP CDB9>F4, 4 EG@@4DA4S EFB<@BEFP CD< F4>B@ 6OCB?A9A<< BC9D4-
J<= 9EFP EFB<@BEFP HBDE<DB64AAB7B 6OCB?A9A<S CDB9>F4. !4 BEAB64A<<  
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BJ9AB> CDB8B?:<F9?PABEF< < EFB<@BEF< BC9D4J<= BCD989?S9FES >BQHH<J<-

9AF EFB<@BEF< (�%), D46AO= >B?<K9EF6G ED98EF6, A9B5IB8<@OI 8?S G@9APL9-
A<S 8?<F9?PABEF< A4 B8<A 89AP: 

 

                 (BDE<DB64AA4S EFB<@BEFP � !BD@4?PA4S EFB<@BEFP 
�% =  

              !BD@4?PA4S 8?<F9?PABEFP � (BDE<DB64AA4S 8?<F9?PABEFP. 
 

�B;@B:AO K9FOD9 F<C4 ;46<E<@BEF9= @9:8G 6D9@9A9@ < EFB<@BEFPR 

BC9D4J<=.  
%?GK4= 1. �<A9=A4S ;46<E<@BEFP @9:8G 6D9@9A9@ < EFB<@BEFPR. �?S 

Q>BAB@<< CSF< D45BK<I 8A9= 6 CDB9>F9  A9B5IB8<@O 8BCB?A<F9?PAO9 ;4FD4FO 

6 500 8B?. �BQHH<J<9AF EFB<@BEF<  6 QFB@ E?GK49 D469A 100. 

%?GK4= 2. �GEBKAB-?<A9=A4S ;46<E<@BEFP. � QFB@ E?GK49 8BCB?A<F9?PAO9 
;4FD4FO A4 B8<A EQ>BAB@?9AAO= 89AP A9 S6?SRFES 98<AO@< A4 6E9@ 6D9@9AAB@ 

CDB@9:GF>9. !4CD<@9D, CD< <;@9A9A<< 6D9@9A< 6OCB?A9A<S CDB9>F4 E 16 

8B 12 D45BK<I 8A9=  QFB 8BEF<749FES G69?<K9A<9@ EFB<@BEF< EB 100 8B 300 

8B?. �4?99 8?S Q>BAB@<< 6D9@9A< FD95GRFES 869 98<A<JO D9EGDE4 6@9EFB B8-
AB7B, KFB CD<6B8<F > G69?<K9A<R EFB<@BEF< 8B 600 8B?. � QFB@ E?GK49 <@99@ 

864 >BQHH<J<9AF4 EFB<@BEF<: 
 

,50
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100300
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%?GK4= 3. �<E>D9FA4S HGA>J<S. � QFB@ E?GK49 E6S;P @9:8G ABD@4?PAB= 

< HBDE<DB64AAB= EFB<@BEFS@< BFEGFEF6G9F. "C9D4J<S @B:9F 6OCB?ASFPES 
?<5B 6 ABD@4?PAB9 6D9@S CD< ABD@4?PAB= EFB<@BEF<, ?<5B 6 HBDE<DB64AAB9 
6D9@S CD< HBDE<DB64AAB= EFB<@BEF<. � QFB@ E?GK49 >BQHH<J<9AF EFB<@BEF< 
A9 <@99F E@OE?4. 

%?GK4= 4. !9?<A9=A4S A9CD9DO6A4S ;46<E<@BEFP. � QFB@ E?GK49 E6S;P 
@9:8G D4;?<KAO@< 64D<4AF4@< C?4A4 <;B5D4:49FES A9CD9DO6AB= A9?<A9=-
AB= HGA>J<9=. #D< A9?<A9=AB= A9CD9DO6AB= ;46<E<@BEF< >D<64S EFB<@BEF< 

D4;5<649FES A4 @AB7<9 @4?9AP><9 ?<A9=AO9 BFD9;><, >BFBDO9 4CCDB>E<@<-

DGRF 99. &9@ E4@O@ A9?<A9=A4S ;46<E<@BEFP E6B8<FES (CD<5?<:9AAB) > >G-
EBKAB-?<A9=AB=. 

�E?< <;69EFAO  69?<K<AO G69?<K9A<S ;4FD4F A4 >4:8O= CBE?98GRM<= 

C9D<B8 EB>D4M9A<S CDB8B?:<F9?PABEF< CDB9>F4, FB D4EK9F >BQHH<J<9AF4 
EFB<@BEF< A9 FD95G9FES. 

�?7BD<F@ BCF<@<;4J<< D4EC<E4A<S CDB9>F4 CB EFB<@BEF< < 6D9@9A< 

EBEFB<F <; E?98GRM<I CDBJ98GD:  
1. "CD989?SRF ABD@4?PAGR 8?<F9?PABEFP CDB9>F4 < ABD@4?PAGR EFB<-

@BEFP. 
2. "CD989?SRF >D<F<K9E><= CGFP CD< ABD@4?PAOI 8?<F9?PABEFSI BC9-

D4J<=. 
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3. �E>?RK4RF 6E9 A9>D<F<K9E><9 BC9D4J<<, >BFBDO9 A9 FD95G9FES EB-
>D4M4FP 8B HBDE<DB64AAB= 8?<F9?PABEF<. 

4. %BEF46?SRF F45?<JG ABD@4?PAOI < HBDE<DB64AAOI 8?<F9?PABEF9= < 

ABD@4?PAOI < HBDE<DB64AAOI EFB<@BEF9= BC9D4J<=. 

5. �OK<E?SRF EFB<@BEFAO9 >BQHH<J<9AFO 8?S >4:8B= BC9D4J<<. 

6. "J9A<64RF ;46<E<@BEFP EFB<@BEF< CDB9>F4 BF 6D9@9A< CGF9@ EB-
>D4M9A<S 8?<F9?PABEF< >D<F<K9E><I BC9D4J<=, A4K<A4S E BC9D4J<< E @<A<-

@4?PAO@ >BQHH<J<9AFB@ EFB<@BEF<. �?<F9?PABEFP BC9D4J<< EB>D4M49FES 8B 
8BEF<:9A<S 99 HBDE<DB64AAB= 8?<F9?PABEF< <?< B5D4;B64A<S AB6B7B >D<F<-

K9E>B7B CGF<. 

7. �B784 B5D4;G9FES AB6O= >D<F<K9E><= CGFP, EB>D4M4RF >B@5<A4J<R 

BC9D4J<=, <@9RM<I @<A<@4?PAO= EB6B>GCAO= >BQHH<J<9AF EFB<@BEF<. �E-
?< <@99FES A9E>B?P>B C4D4??9?PAOI CGF9=, FB 8?S G@9APL9A<S B5M9= 8?<-

F9?PABEF< CDB9>F4 A9B5IB8<@B EB>D4M4FP B8AB6D9@9AAB >4:8O= <; A<I. 
8. !4 >4:8B@ L479 CDB6B8SF CDB69D>G E J9?PR 6OSEA<FP, A9 CBS6<?BEP 

?< D9;9D6AB9 6D9@S G F9I <?< <AOI BC9D4J<=. �E?< CBS6<?BEP, FB, 6B;@B:AB, 
CDB8B?:<F9?PABEFP QF<I BC9D4J<= @B:AB G69?<K<FP 8?S G@9APL9A<S EFB<@BEF<. 

9. #BE?9 >4:8B7B J<>?4 EB>D4M9A<S 8?<F9?PABEF< BC9D4J<= 6OK<E?SRF 
AB6O9 EFB<@BEFP < 8?<F9?PABEFP CDB9>F4.  

10. #DB8B?:4RF QFBF CDBJ9EE 8B F9I CBD, CB>4 84?PA9=L99 EB>D4M9A<9 
EF4A9F A96B;@B:AO@. -FB < 9EFP HBDE<DB64AA4S FBK>4. 

11. %FDBSF 7D4H<> <;@9A9A<S >BE69AAOI ;4FD4F. 
12. %>?48O64RF CDS@O9 < >BE69AAO9 ;4FD4FO 8?S BCD989?9A<S EG@@4DAB= 

EFB<@BEF< 6OCB?A9A<S CDB9>F4 CD< >4:8B= 8?<F9?PABEF<. 
13. �ECB?P;GRF >D<6GR EG@@4DAB= EFB<@BEF< 8?S BCD989?9A<S BCF<-

@4?PAB= 8?<F9?PABEF< (EBBF69FEF6GRM9= @<A<@4?PAB= EFB<@BEF<) <?< EFB<@B-
EF< ?R5B7B 8DG7B7B :9?49@B7B D4EC<E4A<S 6OCB?A9A<S CDB9>F4. 

$4EE@BFD<@ 6 >4K9EF69 CD<@9D4 CDB9>F E CBEFBSAAO@< ;4FD4F4@<, D46AO@< 
60 98<A<J4@  6 1 89AP.  �EIB8AO9 84AAO9 CB CDB9>FG CD<6989AO 6 F45?. 19. 

 

&45?<J4 19 

#4D4@9FDO CDB9>F4 
 

$45BF4 #D98L9EF6GRM4S 
D45BF4 

#DB8B?:<F9?PABEFP 
(ABD@4?PA4S, 
HBDE<DB64AA4S) 

�4FD4FO 

(ABD@4?PAO9, 
HBDE<DB64AAO9) 

A � 2,1 50,70 

B A 4,2 80,160 

C A 8,4 70,150 

D A 6,5 60,100 

E B 7,5 100,160 

F D 4,3 40,100 

G C,E,F 5,4 100,150 

 

�46<E<@BEFP @9:8G CDB8B?:<F9?PABEFPR < EFB<@BEFPR BC9D4J<= ?<-

A9=A4S. �BQHH<J<9AF  EFB<@BEF< CD<6989A 6 F45?. 20. 
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&45?<J4 20 

�BQHH<J<9AFO EFB<@BEF< BC9D4J<= 

 
$45BF4 �BQHH<J<9AF EFB<@BEF< �% 

A 20 

B 40 

C 20 

D 40 

E 30 

F 60 

G 50 

     

�D<F<K9E><= CGFP E9F96B7B 7D4H<>4, CBEFDB9AAB7B A4 BEAB64A<< ABD-
@4?PAB= CDB8B?:<F9?PABEF<, EBEF46?S9F  18 8A9= < CDBIB8<F CB D45BF4@ �, 

�, � < G (D<E. 35). 

 

 
 

$<E. 35. %9F96B= 7D4H<> CDB9>F4 
 

%G@@4DA4S EFB<@BEFP CDS@OI ;4FD4F 6E9I D45BF CDB9>F4 (ABD@4?PA4S 
EFB<@BEFP) EBEF46?S9F 500 8B?. �?S EB>D4M9A<S B5M9= CDB8B?:<F9?PABEF< 

CDB9>F4 AG:AB EB>D4F<FP 6D9@S, A9B5IB8<@B9 8?S 6OCB?A9A<S B8AB= <; D4-
5BF >D<F<K9E>B7B CGF<.  �?S BCD989?9A<S >D<F<K9E>B= D45BFO,  EB>D4M9A<9 
>BFBDB= EBCDS:9AB E A4<@9APL<@< ;4FD4F4@<, B5D4F<@ES > F45?. 20. !4IB-
8<@, KFB F4>B= D45BFB= S6?S9FES  D45BF4 А.  $45BFG � @B:AB EB>D4F<FP FB?P-
>B A4 B8<A 89AP, CBQFB@G D9;G?PF4FB@ C9D6B7B L474 BCF<@<;4J<< EF4A9F EB-
>D4M9A<9 EDB>4 CDB9>F4 8B 17 8A9= < G69?<K9A<9 CDS@OI ;4FD4F 8B 520 8B?.  

%?98GRM4S >D<F<K9E>4S D45BF4 E A4<@9APL<@ >BQHH<J<9AFB@ EFB<-

@BEF< � QFB D45BF4 �. %B>D4M9A<9 QFB= D45BFO A4 B8<A 89AP CD<6B8<F > G69-
?<K9A<R EG@@4DAOI CDS@OI ;4FD4F 8B 550 8B?. < EB>D4M9A<R CDB8B?:<-
F9?PABEF< 8B 16 8A9=. 'E>BD9A<9 D45BFO � CD<69?B > CBS6?9A<R 6FBDB7B 
>D<F<K9E>B7B CGF< � � D � F � G.       
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&4> >4> EB>D4M9A<9 D45BFO � 5B?99 A96B;@B:AB, FB 84?99 D4EE@4FD<-

649@ 6B;@B:ABEFP EB>D4M9A<S D45BF A4 E?98GRM<I 69F6SI E9F96B7B 7D4H<>4: 
B-E-G < D-F-G. 

#D< HBDE<DB64A<< ?R5B= <; D45BF B <?< � A9B5IB8<@B GE>BDSFP >4-
>GR-?<5B <; D45BF D < F < A4B5BDBF. $4EE@BFD<@ 6B;@B:AO9 >B@5<A4J<< D4-
5BF < A9B5IB8<@O9 8?S QFB7B ;4FD4FO (F45?. 21). 

 

 

&45?<J4 21 

"J9A>4 6B;@B:AOI >B@5<A4J<= GE>BDS9@OI D45BF 
 

$4EE@4FD<649@4S 
D45BF4 �B@5<A4J<S D45BF �4FD4FO 

 

� 

D 40 + 40 = 80 

F 40 + 60 = 100 

 

E 

D 30 + 40 = 70 

F 30 + 60 = 90 

  

"8A4>B 8DG7B= 4?PF9DA4F<6B= S6?S9FES EB>D4M9A<9 D45BFO G, B5M9= 

8?S 86GI >D<F<K9E><I CGF9=. %B>D4M9A<9 D45BFO G A4 B8<A 89AP E ;4FD4F4@< 

6 50 8B?. S6?S9FES 5B?99 CD98CBKF<F9?PAO@, K9@ EB>D4M9A<9 ?R5B= >B@5<-

A4J<< D45BF <; F45?. 21. %B>D4M9A<9  D45BFO G A4 B8<A 89AP CD<6B8<F > G69-
?<K9A<R EG@@4DAOI CDS@OI ;4FD4F 8B 600 8B?. < EB>D4M9A<R CDB8B?:<-
F9?PABEF< 8B 15 8A9=. 

$45BFG G @B:AB 5O?B GE>BD<FP FB?P>B A4 B8<A 89AP, CBQFB@G E?98GR-

M<@ L47B@ S6?S9FES B8AB6D9@9AAB9 EB>D4M9A<9 D45BF E < D E A4<@9APL<@<  

EG@@4DAO@< ;4FD4F4@< 6 70 8B?. � D9;G?PF4F9 EDB> CDB9>F4 EB>D4F<FES 
8B 14 8A9=, 4 97B EFB<@BEFP G69?<K<FES 8B 670 8B?. 

�4>?RK<F9?PAO@ L47B@ S6?S9FES GE>BD9A<9 D45BF B <  F, KFB EB>D4M4-
9F EDB> CDB9>F4 8B 13 8A9= < 8B6B8<F EG@@4DAO9 CDS@O9 ;4FD4FO 8B 770 8B?. 
)BFS G D45BF � < % 9M9 BEF4?<EP 6D9@9AAO9 D9;9D6O 8?S GE>BD9A<S, 84?P-
A9=L99 EB>D4M9A<9 CDB8B?:<F9?PABEF< 7D4H<>4 A96B;@B:AB, F4> >4> 8DG7<9 
>D<F<K9E><9 D45BFO  5O?< <AF9AE<H<J<DB64AO @4>E<@4?PAB. 

�OCB?A9A<9 >4:8B7B CDB9>F4 E6S;4AB F4>:9 E 8BCB?A<F9?PAO@< D4E-
IB84@< A4 E?G:5O >BAFDB?S, B5E?G:<64A<S, <A:9A9DAO= < 48@<A<EFD4-
F<6AO= LF4F. -F< D4EIB8O, A4;O649@O9 B5OKAB >BE69AAO@< <?< A4>?48AO-

@<, E?98G9F 8B546<FP > CDS@O@ ;4FD4F4@ 8?S BCD989?9A<S EG@@4DAOI D4EIB-
8B6. #B GE?B6<R ;484K< >BE69AAO9  ;4FD4FO EBEF46?SRF 60 8B?. 6 B8<A 89AP. 
#D< ABD@4?PAB= CDB8B?:<F9?PABEF< 7D4H<>4 B5M99 >B?<K9EF6B QF<I ;4FD4F 
;4 18 8A9= EBEF46<F 1080 8B?.,  4 EG@@4DAO9 ;4FD4FO 1580 8B?. 'E>BD9A<9 D4-
5BF 7D4H<>4 CD<6B8<F > G69?<K9A<R CDS@OI ;4FD4F < EB>D4M9A<R >BE69AAOI 
(D<E. 36).  
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$<E. 61.  �D4H<> ;46<E<@BEF< EFB<@BEF< CDB9>F4 BF 97B CDB8B?:<F9?P-
ABEF< 

 

        

 

 

 
$<E. 36.  �D4H<> ;46<E<@BEF< EFB<@BEF< CDB9>F4 BF 97B CDB8B?:<F9?PABEF< 

 

 <A<@4?PA4S EG@@4DA4S EFB<@BEFP CDB9>F4 8BEF<749FES CD< EB>D4M9-
A<< 97B EDB>B6 8B 15 8A9=. -F4 8?<F9?PABEFP S6?S9FES :9?4F9?PAB=, CBE>B?P>G 
BA4 EBBF69FEF6G9F @<A<@4?PAB= EFB<@BEF<. 

 

��>>==BB@@>>;;PP==OO99  66>>??@@>>AAOO  

 

1. $4E>DB=F9 EFDG>FGDG GCD46?9A<S EFB<@BEFPR A4 CDBFS:9A<< :<;-
A9AAB7B J<>?4 CDB9>F4. 

2. �4=F9 BCD989?9A<9 CBASF<R 5R8:9F<DB64A<9. 
3. #9D9K<E?<F9 6<8O 5R8:9F4 CDB9>F4. 
4. � >4>B@ 6<89 @B:9F CD98EF46?SFPES 5R8:9F? 

5. $4E>DB=F9 EFDG>FGDG CDBJ9EE4 «'CD46?9A<9 EFB<@BEFPR CDB9>F4». 

6. #D<698<F9 6 G>DGCA9AAB@ 6<89 4?7BD<F@ BCF<@<;4J<< D4EC<E4A<S 
CDB9>F4 CB EFB<@BEF< < 6D9@9A<.  
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��88BB99@@44BBCC@@44  

 
1.  4;GD, �. �. 'CD46?9A<9 CDB9>F4@<: GK95. CBEB5<9 / �. �.  4;GD, 

�. �. ,4C<DB, !. �. "?P89DB779; CB8 B5M. D98. �. �.  4;GD4. �  . : "@974-�, 
2005. 

2. 'CD46?9A<9  CDB9>F4@<. %CD46BKA<> CDBH9EE<BA4?4 / CB8 D98. 
�. �.  4;GD4 < �. �. ,4C<DB. �  . : �OEL. L>., 2001. 

3. �<FI9?@, �. 'CD46?9A<9 CDB9>F4@< / �. �<FI9?@. � %#5. : �<;A9E-
CD9EE4, 2003.  

4. �D9=, �?<HHBD8. 'CD46?9A<9 CDB9>F4@< : C9D. E 4A7?. / �?<HHBD8 
�D9=, -D<> �4DEBA. �  . : �9?B < E9D6<E, 2003. 

 
 

��99::FF88SS  1133..  ��@@7744==887744FF88>>====OO99  AABB@@CC::BBCC@@OO  

CC??@@4466;;99==88SS  ??@@>>99::BB44<<88  

 

��;;44==  ;;99::FF8888  

 
"D74A<;4J<BAA4S EFDG>FGD4 GCD46?9A<S < E<EF9@4 6;4<@BBFABL9A<= 

GK4EFA<>B6 CDB9>F4. %FDG>FGDO GCD46?9A<S CDB9>F4@<. (GA>J<< GK4EFA<>B6 
CDB9>F4.  

 
'EC9I D94?<;4J<< CDB9>F4 6B @AB7B@ ;46<E<F BF 97B BD74A<;4J<BAAB= 

EFDG>FGDO. 
�E?< CB8 BD74A<;4J<BAAB= EFDG>FGDB= GCD46?9A<S CDB9>FB@ CBA<@4RF 

EB6B>GCABEFP 6;4<@BE6S;4AAOI BD74AB6 GCD46?9A<S, D4ECB?B:9AAOI A4 D4;-
?<KAOI EFGC9ASI E<EF9@O, FB BD74A<;4J<BAA4S HBD@4 � QFB BD74A<;4J<S 
6;4<@B89=EF6<S < 6;4<@BBFABL9A<= @9:8G 6E9@< GK4EFA<>4@< <A69EF<J<-
BAAB7B CDBJ9EE4. 

%<EF9@4 6;4<@BBFABL9A<= GK4EFA<>B6 CDB9>F4 CD98NS6?S9F BCD989?9AAO9 
FD95B64A<S > BD74A<;4J<BAAB= EFDG>FGD9 CDB9>F4. #D< QFB@ 6B;@B:AO D4;?<K-
AO9 EFDG>FGDAO9 D9L9A<S, GE?B6AB A4;O649@O9 EI9@4@< BD74A<;4J<BAAOI 
EFDG>FGD, >BFBDO9 6 BF?<K<9 BF E4@<I BD74A<;4J<BAAOI EFDG>FGD BC<EO64RF 
E<EF9@G GCD46?9A<S E FBK>< ;D9A<S 6;4<@B89=EF6<S GK4EFA<>B6 CDB9>F4. 

 B:AB B5B;A4K<FP A9E>B?P>B F<CB6 BD74A<;4J<BAAOI EFDG>FGD: 6O-
89?9AAGR, GCD46?9A<9 CB CDB9>F4@, 6E9B5M99 GCD46?9A<9 CDB9>F4@<, 86B=-
EF69AAGR, E?B:AGR. 

�E?< BEAB6AO9 @9I4A<;@O GCD46?9A<S < A9CBED98EF69AAO9 <EFBKA<>< 
BEAB6AOI D9EGDEB6 CDB9>F4 A4IB8SFES 6 D4@>4I B8AB= BD74A<;4J<<, FB CD< 
C?4A<DB64A<< CDB9>FB6 A9B5IB8<@B EB;8464FP 6AGFD<H<D@9AAGR BD74A<;4J<-
BAAGR EFDG>FGDG GCD46?9A<S CDB9>F4@<, EB7?4EGS CD< QFB@ @4F9D<AE>GR 
EFDG>FGDG (F. 9. EFDG>FGDG, 6 D4@>4I >BFBDB= 5G89F BEGM9EF6?SFPES CDB9>F) 
E AB6B= CDB9>FAB= EFDG>FGDB=. 

�E?< C?4A<DG9@O= CDB9>F S6?S9FES D4;B6O@ 8?S BD74A<;4J<<, FB CDB-
9>FAGR EFDG>FGDG @B:AB 6OA9EF< ;4 D4@>< @4F9D<AE>B= < EB;84FP 6O89?9A-
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AGR EFDG>FGDG. &4><@ B5D4;B@, 6O89?9AA4S BD74A<;4J<BAA4S EFDG>FGD4 EB;-
849FES 8?S B8AB7B CDB9>F4, CBE?9 D94?<;4J<< >BFBDB7B BA4 ?<>6<8<DG9FES. 
"EAB6AO@< BD74A<;4J<BAAO@< D9EGDE4@< F4>B= EFDG>FGDO S6?SRFES D9EGD-
EO @4F9D<AE>B= BD74A<;4J<<. !4 6D9@S D94?<;4J<< CDB9>F4 BA< C9D9IB8SF 6 
6O89?9AAGR EFDG>FGDG, 4 CB 97B ;469DL9A<< 6B;6D4M4RFES 6 @4F9D<AE>GR 
EFDG>FGDG. &4>B= F<C BD74A<;4J<BAAB= EFDG>FGDO CB?GK<? A4;64A<9 48IB-
>D4F<K9E>B7B (BF ?4F. ad hoc � CB E?GK4R): 6O89?9AAO9 EFDG>FGDO <@9RF D4-
;B6B9 E<FG4J<BAAB9 ;A4K9A<9. %F9C9AP 6O89?9AABEF< @B:9F 5OFP D4;AB= � BF 
BF89?PAB7B A9;46<E<@B7B CD98CD<SF<S, >BAFDB?<DG9@B7B FB?P>B A4 6OEL9@ 
GDB6A9, 8B EFDG>FGDAB7B CB8D4;89?9A<S 6AGFD< BD74A<;4J<<, 6;4<@B89=EF-
6GRM97B E 8DG7<@< CB8D4;89?9A<S@< @4F9D<AE>B= EFDG>FGDO. 

�E?< BD74A<;4J<S D97G?SDAB BEGM9EF6?S9F D4;?<KAB7B DB84 CDB9>FO, FB 
@9:8G @4F9D<AE>B= < CDB9>FAB= EFDG>FGD4@< A9B5IB8<@4 5B?99 7?G5B>4S 
6;4<@BE6S;P. � QFB@ E?GK49 6O89?9AA4S BD74A<;4J<BAA4S EFDG>FGD4 GCD46?9-
A<S CDB9>FB@ @B:9F CD96D4F<FPES 6B 6AGFD9AARR CBEFBSAAB 89=EF6GRMGR 
EFDG>FGDG GCD46?9A<S CB CDB9>F4@ (management by project). #D< F4>B= EI9@9 
BD74A<;4J<BAA4S EFDG>FGD4 CDB9>F4 < BD74A<;4J<BAA4S @4F9D<AE>4S EFDG>FG-
D4 BD74A<;4J<< EBEF46?SRF 98<AB9 J9?B9 < <@9RF B5MGR E<EF9@G GCD46?9-
A<S. +9F><I 7D4A<J @9:8G CDB9>FAB= < @4F9D<AE>B= EFDG>FGD4@< A9 EGM9EF-
6G9F. $9EGDEO 8?S CDB9>F4 < 8DG7B= 89SF9?PABEF< @4F9D<AE>B= BD74A<;4J<< 
@B7GF 5OFP B5M<@< < <ECB?P;B64FPES EB6@9EFAB.  

�E?< 89SF9?PABEFP @4F9D<AE>B= BD74A<;4J<< CB?ABEFPR EBEFB<F <; 
89SF9?PABEF< CB GCD46?9A<R CDB9>F4@<, FB 6B;A<>49F BD74A<;4J<BAA4S 
EFDG>FGD4 6E9B5M97B GCD46?9A<S CDB9>F4@<. 

�O89?9AAO9 BD74A<;4J<BAAO9 EFDG>FGDO, GCD46?9A<9 CB CDB9>F4@ < 
6E9B5M99 GCD46?9A<9 CDB9>F4@< CD<@9ASRFES 6 F9I E?GK4SI, >B784: 

79A9D4?PAO@ CB8DS8K<>B@ CDB9>F4 S6?S9FES B8A4 BD74A<;4J<S, >BFB-
D4S 59D9F A4 E95S HGA>J<< CB GCD46?9A<R CDB9>FB@ < 6OCB?AS9F 6E9 D45B-
FO ?<5B BEAB6AGR K4EFP D45BF CB D94?<;4J<< CDB9>F4; 

;4>4;K<>B@, 79A9D4?PAO@ CB8DS8K<>B@ < <A69EFBDB@ S6?S9FES B8A4 BD74-
A<;4J<S (QFB F4> A4;O649@O9 6AGFD9AA<9 CDB9>FO, >BFBDO9 D94?<;GRFES B8A<-
@< EFDG>FGDAO@< CB8D4;89?9A<S@< BD74A<;4J<< 8?S 8DG7<I CB8D4;89?9A<=: 
A4CD<@9D, 6 CDB9>F9 EB;84A<S AB6B= CDB8G>J<< ;4>4;K<>B@ 6OEFGC49F BF89?9-
A<9 E5OF4, 79A9D4?PAO@ CB8DS8K<>B@ � BF89?9A<9 CDB<;6B8EF64 < CDB9>F<DB-
64A<S, 4 <A69EFBDB@ � BF89?9A<9 D4;6<F<S <?< BD74A<;4J<S 6 J9?B@). 

�E?< 6 GCD46?9A<< CDB9>FB@ CD<A<@4RF D46AB9 GK4EF<9 869 BD74A<;4-
J<<, FB 6B;A<>49F F4> A4;O649@4S 86B=EF69AA4S BD74A<;4J<BAA4S EFDG>FGD4 
GCD46?9A<S CDB9>FB@. 'CD46?9A<9 86B=EF69AAB= BD74A<;4J<BAAB= EFDG>-
FGDB= @B:9F BEGM9EF6?SFPES E?98GRM<@ B5D4;B@: @B:9F 5OFP EB;84A B5N9-
8<A9AAO= >B@<F9F, 6 >BFBDB@ 5G8GF CD98EF46?9AO B59 BD74A<;4J<<; @B:9F 
5OFP EC9J<4?PAB GKD9:89AB RD<8<K9E>B9 ?<JB, 6 EB5D4A<9 4>J<BA9DB6, EB-
69F 8<D9>FBDB6, D96<;<BAAGR >B@<EE<R <?< CD46?9A<9 >BFBDB7B 5G8GF 6IB-
8<FP CD98EF46<F9?< BD74A<;4J<=-GK4EFA<>B6 CDB9>F4; @B7GF 5OFP A4;A4K9AO 
864 DG>B6B8<F9?S CDB9>F4, >4:8O= <; >BFBDOI 5G89F CD98EF46?SFP E6BR BD-
74A<;4J<R < <@9FP D46AO9 E 8DG7<@ DG>B6B8<F9?9@ CB?AB@BK<S (EB6@9EFAB9 
CD<ASF<9 D9L9A<=). 
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�6B=EF69AA4S BD74A<;4J<BAA4S EFDG>FGD4 CD<@9AS9FES 6 F9I E?GK4SI, 
>B784: 

;4>4;K<> < 79A9D4?PAO= CB8DS8K<> CDB9>F4 CD<A<@4RF D46AB9 GK4EF<9 
6 CDBJ9EE9 CD<ASF<S D9L9A<= CB GCD46?9A<R CDB9>FB@ ?<5B 6OCB?ASRF D4-
5BFO B8<A4>B6B= 64:ABEF<; 

EGM9EF6GRF 864 <A69EFBD4 <?< <A<J<4FBD4 CDB9>F4, B8<A4>B6B ;4<AF9-
D9EB64AAO9 6 D9;G?PF4F4I CDB9>F4 < CD<A<@4RM<9 D46AB9 GK4EF<9 6 D94?<;4-
J<< CDB9>F4. 

� E?GK49 GK4EF<S 6 CDB9>F9 5B?99 86GI BD74A<;4J<=, 6OCB?ASRM<I 
;A4K<@O9 HGA>J<<, @B:AB D94?<;B6O64FP F4> A4;O649@O9 E?B:AO9 BD74A<-

;4J<BAAO9 EFDG>FGDO GCD46?9A<S CDB9>FB@. %?B:AO9 BD74A<;4J<BAAO9 
EFDG>FGDO @B7GF 5OFP FD9I F<CB6: GCD46?9A<9 � HGA>J<S ;4>4;K<>4; GCD46?9-
A<9 � HGA>J<S 79A9D4?PAB7B CB8DS8K<>4; GCD46?9A<9 � HGA>J<S GCD46?SR-

M9= H<D@O. 

#D<AJ<CO >?4EE<H<>4J<< BD74A<;4J<BAAOI EFDG>FGD 6 ;46<E<@BEF< BF 
EB89D:4A<S CDB9>F4. �E9 D4;ABB5D4;<9 BD74A<;4J<BAAOI EFDG>FGD 
GCD46?9A<S CDB9>FB@ @B:AB CD98EF46<FP 6 6<89 >BAF<AGG@4, 7D4A<JO 

>BFBDB7B B5B;A4K4RF 6B;@B:AO9 D9L9A<S CB D4;89?9A<R FDG84: 69D-
F<>4?PAB@G (HGA>J<BA4?PAB-48@<A<EFD4F<6AB@G) < 7BD<;BAF4?PAB@G 
(CDB9>FAB-J9?96B@G). � 84AAB@ E?GK49 CB8 69DF<>4?PAO@ D4;89?9A<9@ 

FDG84 CBA<@49FES A9 FD48<J<BAAB9 D4;89?9A<9 B5S;4AABEF9= CB GDB6-
AS@ <9D4DI<<, 4 D4;89?9A<9 FDG84 6 ;46<E<@BEF< BF GK4EF<S 6 D4;?<K-
AOI 69DF<>4?PAOI CDBJ9EE4I GCD46?9A<S < 6 ;46<E<@BEF< BF GCD46-
?9AK9E><I HGA>J<=. #B8 7BD<;BAF4?PAO@ D4;89?9A<9@ FDG84 CBA<@4-
9FES D4;89?9A<9 B5S;4AABEF9= EBFDG8A<>B6 BD74A<;4J<< 6 ;46<E<@BEF< 

BF <I GK4EF<S 6 7BD<;BAF4?PAOI, F9IAB?B7<K9E><I CDBJ9EE4I 6OCB?A9-
A<S D45BF. 

� HGA>J<BA4?PAB= EFDG>FGD9 GCD46?9A<9 BEGM9EF6?S9FES ?<A9=AO@ 

DG>B6B8<F9?9@ K9D9; 7DGCCG CB8K<A9AAOI 9@G HGA>J<BA4?PAOI DG>B6B8<F9-
?9=, >4:8O= <; >BFBDOI <@99F CD46B DG>B6B8<FP CB8K<A9AAO@< CB8D4;89?9-
A<S@< 6 CD989?4I CBDGK9AAOI 9@G HGA>J<=. (GA>J<BA4?PA4S EFDG>FGD4 
S6?S9FES >?4EE<K9E><@ 64D<4AFB@ 69DF<>4?PAB7B D4;89?9A<S FDG84.  
(GA>J<BA4?PA4S EC9J<4?<;4J<S 4CC4D4F4 GCD46?9A<S 6 D4@>4I QFB= EFDG>FG-
DO ;A4K<F9?PAB CB6OL49F 97B QHH9>F<6ABEFP ;4 EK9F G7?G5?9A<S CDBH9EE<B-
A4?PAB= EC9J<4?<;4J<< D45BFA<>B6 GCD46?9A<S. "8A4>B CD< QFB@ 6B;A<>49F 
CDB5?9@4 @9:HGA>J<BA4?PAB= >BBD8<A4J<<, D9L9A<9 >BFBDB= EF4AB6<FES 
6B;@B:AO@ ?<LP A4 E4@B@ 6OEB>B@ GDB6A9 GCD46?9A<S. $G>B6B8<F9?< 6OE-
L97B GDB6AS <;-;4 5B?PLB= A47DG;>< A9 6E9784 @B7GF BEGM9EF6?SFP F4>GR 

>BBD8<A4J<R. #D9<@GM9EF64 < A98BEF4F>< HGA>J<BA4?PAB= BD74A<;4J<BA-

AB= EFDG>FGDO CD98EF46?9AO 6 F45?. 22. 
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#D9<@GM9EF64 < A98BEF4F>< HGA>J<BA4?PAB= BD74A<;4J<BAAB= EFDG>FGDO 

 
#D9<@GM9EF64 !98BEF4F>< 

%F<@G?<DG9F 89?B6GR  

< CDBH9EE<BA4?PAGR EC9J<4?<;4J<R  

%F<@G?<DG9F HGA>J<BA4?PAGR  

<;B?<DB64AABEFP  

'@9APL49F 8G5?<DB64A<9 GE<?<= < CB6OL4-
9F QHH9>F<6ABEFP <ECB?P;B64A<S D9EGDEB6 6 
HGA>J<BA4?PAOI B5?4EFSI  

'69?<K<649F >B?<K9EF6B @9:HGA>J<BA4?P-
AOI >BAH?<>FB6 < EA<:49F QHH9>F<6ABEFP 
8BEF<:9A<S B5M<I J9?9=  

'?GKL49F >BBD8<A4J<R  

6 HGA>J<BA4?PAOI B5?4EFSI  
'69?<K<649F >B?<K9EF6B 6;4<@B89=EF6<=  
@9:8G BF89?PAO@< GK4EFA<>4@< E>6B;AOI  
7BD<;BAF4?PAOI CDBJ9EEB6, EA<:4S QHH9>-
F<6ABEFP >B@@GA<>4J<=  

%CBEB5EF6G9F CB6OL9A<R F9IAB?B7<KABEF< 
6OCB?A9A<S BC9D4J<= 6 HGA>J<BA4?PAOI 
B5?4EFSI  

!9 ECBEB5EF6G9F D4;D9L9A<R >B@C?9>EAOI 
@9:8<EJ<C?<A4DAOI CDB5?9@  

%BFDG8A<>< <@9RF K9F>GR C9DEC9>F<6G  
>4DP9DAB7B DBEF4 < CDBH9EE<BA4?PAB7B  
D4;6<F<S  

#D< CD<6?9K9A<< EBFDG8A<>B6  
8?S D94?<;4J<< CDB9>F4 <I @BF<64J<S  
EGM9EF69AAB EA<:49FES  

 

"EAB6AO@ A98BEF4F>B@ HGA>J<BA4?PAB= BD74A<;4J<BAAB= EFDG>FGDO 

S6?S9FES FB, KFB 98<AO9 CDBJ9EEO D4;5<64RFES A4 BF89?PAO9 HGA>J<BA4?P-
AO9 B5?4EF<. #D< QFB@ BCF<@<;<DG9FES QHH9>F<6ABEFP BF89?PAOI BC9D4-
J<=, AB GIG8L49FES 6;4<@B89=EF6<9 @9:8G B5?4EFS@<, KFB CD<6B8<F > 
EA<:9A<R QHH9>F<6ABEF< CDBJ9EE4 6 J9?B@. "8A4>B EGM9EF6GRF @9I4-
A<;@O, CB;6B?SRM<9 GE<?<FP 7BD<;BAF4?PAGR <AF97D4J<R < A9E>B?P>B 
E7?48<FP A98BEF4F>< HGA>J<BA4?PAB= EFDG>FGDO, A4CD<@9D @9I4A<;@O 

<ECB?P;B64A<S CBED98A<>B6 (>BBD8<A4FBDB6) < >B@4A8 (D<E. 37). 
  

 

 $G>B6B8<F9?P BD74A<;4J<< 
 

 

   �BBD8<A4FBDO 

CB CDB9>F4@ 
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$<E. 37. (GA>J<BA4?PA4S EFDG>FGD4 GCD46?9A<S CD< GCD46?9A<< CDB9>F4@< 
  

-F< >BBD8<A4FBDO @B7GF CB8K<ASFPES GCD46?SRM<@ D4;AOI GDB6A9= < 

>BBD8<A<DB64FP D45BFG, BFABESMGRES > B8AB@G <?< A9E>B?P><@ CDB9>F4@, 

89=EF6GS 6@9EF9 E ?<A9=AO@< DG>B6B8<F9?S@<. 'E<?<S >BBD8<A4FBD4 A9 6E9-
784 8BEF<74RF J9?< <;-;4 A98BEF4FBKABEF< 97B CDS@B7B GK4EF<S 6 D9L9A<< 

CB6E98A96AOI ;484K, 6B;A<>4RM<I CD< 6OCB?A9A<< CDB9>F4.  



$�����  3.  #"�%�%&� Ы '#$����!�/  #$"��&� � 

�9:F8S 13. �@74=874F8>==O9 AB@C:BC@O C?@46;9=8S ?@>9:B4<8 
 

 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -125- 
 

�E?< 6BCDBEO, D4EE@4FD<649@O9 CBED98A<>4@<, 6OIB8SF ;4 D4@>< >B@-

C9F9AJ<< B8AB7B K9?B69>4 <?< >B784 5B?99 86GI CB8D4;89?9A<= <@9RF CB-
FD95ABEFP 6 >BBD8<A4J<<, FB784 6@9EFB CBED98A<>B6 BD74A<;GRFES >B@4A8O. 

&4><9 >B@4A8O EB;84RFES A48 <@9RM<@<ES HGA>J<BA4?PAO@< E6S;S@< < 

89=EF6GRF >4> E4@BEFBSF9?PAO9 BD74A<;4J<BAAO9 98<A<JO. �B@4A8O @B7GF 
EB;8464FPES >4> 8?S D9L9A<S 6D9@9AAOI ;484K, F4> < 89=EF6B64FP A4 CBEFBSA-

AB= BEAB69. �B@4A8O @B7GF <@9FP 8BEF4FBKAB L<DB><9 CB?AB@BK<S <?< 6O-

CB?ASFP EB69M4F9?PAO9 HGA>J<<. 

#BED98A<>< < >B@4A8O CB@B74RF E7?4:<64FP A98BEF4F>< HGA>J<B-
A4?PAOI EFDG>FGD, AB 6E9 :9 B5?484RF B7D4A<K9AAB= CD<@9A<@BEFPR. �?S 
CB?ABJ9AAB= 7BD<;BAF4?PAB= <AF97D4J<< A4 69DF<>4?PAGR HGA>J<BA4?PAGR 

EFDG>FGDG A4>?48O649FES CDB9>FAB-J9?964S EFDG>FGD4, B5D4;GS @4FD<KAGR 

BD74A<;4J<BAAGR EFDG>FGDG.  4FD<KA4S EFDG>FGD4 EB;849FES A4 54;9 HGA>-
J<BA4?PAB= EFDG>FGDO, BFABL9A<S 6 >BFBDB= 54;<DGRFES A4 CDS@OI 69DF<-

>4?PAOI E6S;SI DG>B6B8EF64-CB8K<A9A<S. �?S D9L9A<S >BA>D9FAOI CDB5?9@ 

EB;84RFES 6D9@9AAO9 CDB9>FAO9 7DGCCO, 6B 7?469 >BFBDOI EFBSF DG>B6B8<-
F9?< CDB9>FB6. -F< 7DGCCO HBD@<DGRF <; EC9J<4?<EFB6 EBBF69FEF6GRM<I 
HGA>J<BA4?PAOI BF89?B6, A4IB8SM<IES A4 D4;AOI GDB6ASI <9D4DI<< GCD46-
?9A<S. �;4<@B89=EF6<9 DG>B6B8<F9?9= CDB9>FB6 E HGA>J<BA4?PAO@< BF89?4-
@< BEGM9EF6?S9FES CB 7BD<;BAF4?<, < QF< E6S;<, A4>?48O64SEP A4 FD48<J<BA-

AO9 69DF<>4?PAO9 E6S;< DG>B6B8EF64-CB8K<A9A<S, B5D4;GRF @4FD<JG 6;4<-

@B89=EF6<S (D<E. 38). 

 
 

 $G>B6B8<F9?P BD74A<;4J<< 
 

 

#DB9>FO  
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$G>B6B8<F9?ь CDB9>F4 

 

 

 

 

$<E. 38.   4FD<KA4S EFDG>FGD4 GCD46?9A<S CDB9>F4@< 
 

�G8GK< >B@5<A4J<9= CDB9>FAB= < HGA>J<BA4?PAB= EFDG>FGD, @4FD<K-
A4S BD74A<;4J<BAA4S EFDG>FGD4 @B:9F CD<A<@4FP D4;AO9 HBD@O 6 ;46<E<@B-
EF< BF FB7B, > >4>B@G «>D4R» BD74A<;4J<BAAB7B EC9>FD4 BA4 FS7BF99F 6 >4:-

8B@ >BA>D9FAB@ E?GK49.  4FD<KAO9 BD74A<;4J<BAAO9 EFDG>FGDO B5OKAB 
D4;?<K4RFES CB L<DBF9 CB?AB@BK<= DG>B6B8<F9?S CDB9>F4 (<?< ?<J4, BF69F-
EF69AAB7B ;4 6OCB?A9A<9 D45BF, A9 6E9784 QFB 5O649F DG>B6B8<F9?P CDB9>F4), 
CB >B?<K9EF6G 6B6?9>49@OI 6 CDB9>FAGR 89SF9?PABEFP BD74A<;4J<BAAOI 
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D9EGDEB6, EGM9EF6B64A<R < DB?< CBEFBSAAB7B LF4F4 CB GCD46?9A<R 

CDB9>FB@. 

!4 ?96B@ >D4R EC9>FD4 @4FD<KAOI BD74A<;4J<= D4ECB?4749FES E?4-
54S @4FD<KA4S EFDG>FGD4 (E?454S @4FD<J4), 5B?PL9 CBIB:4S A4 HGA>J<B-
A4?PAGR EFDG>FGDG. #DB9>F 6 QFB@ E?GK49 @B:9F <@9FP FB?P>B B8AB7B CB-
EFBSAAB7B EBFDG8A<>4 � DG>B6B8<F9?S CDB9>F4. � A4<5B?99 E?45OI @4FD<-

J4I 84:9 DG>B6B8<F9?P CDB9>F4 CD<6?9>49FES 6D9@9AAB, 4 <AB784 CDB9>F C9-
D9IB8<F <; B8AB7B CB8D4;89?9A<S 6 8DG7B9, @9ASS CD< QFB@ BF69FEF69AAB7B 
<ECB?A<F9?S. $G>B6B8<F9?P CDB9>F4 @B:9F A4;O64FPES 8<EC9FK9DB@ CDB9>F4 < 

6OCB?ASFP HGA>J<< >B@@GA<>4J<BAAB7B J9AFD4 CDB9>F4. �<EC9FK9D F4>:9 
C9D96B8<F E?B:AO9 A4GKAB-F9IA<K9E><9 CDB5?9@O CDB9>F4 A4 Q>BAB@<K9-
E><= S;O> EFB<@BEF<, DOA>4 < 8D. � A9>BFBDOI E?GK4SI GCD46?SRM<= CDB9>-
FB@ ;4A<@49FES K<EFB F9IA<K9E>B= EFBDBAB= 89?4, 4 <AB784 >BAFDB?<DG9F 
5R8:9F 6E97B CDB9>F4. 

�B?<K9EF6B BD74A<;4J<BAAOI D9EGDEB6, CD<6?9>49@OI A4 CBEFBSAAB= 

BEAB69 > 6OCB?A9A<R CDB9>F4, 6 E?45B= @4FD<KAB= EFDG>FGD9 EFDB7B B7D4A<-

K9AAB <?< D46AB AG?R. �@9EFB FB7B KFB5O A4;A4K4FP EBFDG8A<>B6 A4 
CDB9>F, HGA>J<BA4?PAB9 CB8D4;89?9A<9 «E849F 6 4D9A8G» E6B< D9EGDEO. �E?< 

DG>B6B8<F9?R CDB9>F4 FD95G9FES <A:9A9DAB->BAEFDG>FBDE>4S CB889D:>4, 
EC9J<4?PAB9 CDB7D4@@AB9 B59EC9K9A<9, B5BDG8B64A<9 8?S F9EF<DB64A<S < 

CDB69D>< CDB8G>J<<, HGA>J<BA4?PAO= BF89? C9D9849F <I A4 6D9@S 6O-

CB?A9A<S BF89?PAB 6;SFB= ;484K< 6 CB?P;B64A<9 DG>B6B8<F9?R CDB9>F4. 
%<?PA4S @4FD<KA4S EFDG>FGD4 (E<?PA4S @4FD<J4) I4D4>F9D<;G9FES F9@, 

KFB DG>B6B8<F9?P CDB9>F4 <@99F L<DB><9 CB?AB@BK<S CB GCD46?9A<R CDB-
9>FB@, 6 CDB9>FO CD<6?9>49FES BF 50 8B 95 % 6E9I BD74A<;4J<BAAOI D9EGDEB6 
CD98CD<SF<S, DG>B6B8<F9?P CDB9>F4 (6 E<?PAB= @4FD<J9 BA K4M9 6E97B A4;O-

649FES CDB9>F-@9A98:9DB@) HGA>J<BA<DG9F A4 CBEFBSAAB= BEAB69; K4M9 6E9-
7B G CDB9>F4 9EFP E6B= EB5EF69AAO= LF4F. �9SF9?PABEFP CB CDB9>FG <@99F 
S6AO= CD<BD<F9F A48 HGA>J<BA4?PAB= 89SF9?PABEFPR. 

#B@<@B E<?PAOI < E?45OI @4FD<KAOI EFDG>FGD EGM9EF6G9F @AB7B D4;-
?<KAOI BD74A<;4J<BAAOI EFDG>FGD, >BFBDO9 @B:AB BCD989?<FP >4> E54?4A-

E<DB64AAO9 @4FD<KAO9 EFDG>FGDO (E54?4AE<DB64AAO9 @4FD<JO). � F4><I 
@4FD<KAOI EFDG>FGD4I DG>B6B8<F9?P CDB9>F4 <@99F D46AO9 E HGA>J<BA4?P-
AO@< DG>B6B8<F9?S@< CB?AB@BK<S, 4 >B?<K9EF6B B5M<I BD74A<;4J<BAAOI 
D9EGDEB6, <ECB?P;G9@OI 6 CDB9>F4I, >B?95?9FES BF 15 8B 60 % <I B5M97B 
B5N9@4. $G>B6B8<F9?P CDB9>F4 6 E54?4AE<DB64AAOI @4FD<J4I D45BF49F A4 CB-
EFBSAAB= BEAB69, CDB9>F @B:9F <@9FP 6D9@9AAO= LF4F. 

�E9 6<8O @4FD<KAOI BD74A<;4J<BAAOI EFDG>FGD <@9RF CD9<@GM9-
EF64 < A98BEF4F><, CD<6989AAO9 6 F45?. 23.  
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#D9<@GM9EF64 < A98BEF4F>< @4FD<KAB= BD74A<;4J<BAAB= EFDG>FGDO 
 

#D9<@GM9EF64 !98BEF4F>< 

#DB9>F, 97B J9?< < CBFD95ABEF< >?<9AFB6 
A4IB8SFES 6 J9AFD9 6A<@4A<S  

�B;A<>4RM<9 >BAH?<>FO @9:8G CDB9>FAB= < 

HGA>J<BA4?PAB= EFDG>FGD4@< EB;84RF 5B?P-
L<9 CDB5?9@O CD< CD<ASF<< D9L9A<< CB 
CDB9>FG 

%BID4ASRFES 6E9 CD9<@GM9EF64 HGA>J<B-
A4?PAOI EFDG>FGD 6 K4EF< BCF<@<;4J<< 

89SF9?PABEF< 6 HGA>J<BA4?PAOI B5?4EFSI
< <ECB?P;B64A<S D9EGDEB6 8?S AG:8 A9-
E>B?P><I CDB9>FB6 

�B;A<>49F A9B5IB8<@BEFP >BBD8<A<DB64FP 
89SF9?PABEFP A9E>B?P><I CDB9>FB6, A4CD<@9D, 
CB F4><@ 6BCDBE4@, >4> D4ECD989?9A<9 B7D4-
A<K9AAOI D9EGDEB6 

%GM9EF69AAB EA<:49FES 59ECB>B=EF6B C9D-
EBA4?4 CB CB6B8G >4DP9DO CB B>BAK4A<< 

CDB9>F4 

�B;A<>49F E9DP9;A4S CDB5?9@4 D4ECD989?9A<S 
CB?AB@BK<= @9:8G DG>B6B8<F9?S@< CDB9>FB6 
< DG>B6B8<F9?S@< HGA>J<BA4?PAOI CB8D4;89-
?9A<= 

#BS6?S9FES 6B;@B:ABEFP «A4EFD4<64FP» BD-
74A<;4J<BAAGR EFDG>FGDG 6 D4@>4I L<-

DB>B7B EC9>FD4: BF E?45B= 8B E<?PAB= 

@4FD<JO  

!4DGL49FES CD<AJ<C 98<ABA4K4?<S, KFB 89;-
BD<9AF<DG9F C9DEBA4? < 6O;O649F @AB:9EF6B 
>BAH?<>FB6  

 

 4FD<KA4S EFDG>FGD4 849F 6B;@B:ABEFP 7<5>B @4A96D<DB64FP ?R8E><-

@< D9EGDE4@< ;4 EK9F C9D9D4ECD989?9A<S <I @9:8G CDB9>F4@<, AB CD< GE?B-
6<< EBID4A9A<S <I 48@<A<EFD4F<6AB= CD<A48?9:ABEF< EBBF69FEF6GRM<@ 

HGA>J<BA4?PAO@ BF89?4@. �4 6E9 >BA>D9FAO9 D9;G?PF4FO D45BFO CB CDB9>FG 
BF69K49F DG>B6B8<F9?P CDB9>F4, >BFBDO9 A9 D4ECB?4749F A9CBED98EF69AAB= 

48@<A<EFD4F<6AB= 6?4EFPR A48 K?9A4@< E6B9= CDB9>FAB= 7DGCCO.  4FD<KA4S 
EFDG>FGD4 @B:9F QHH9>F<6AB <ECB?P;B64FPES CD< @9?><I < ED98A<I CDB9>-
F4I. "8AB= <; BEAB6AOI CDB5?9@ @4FD<KAOI BD74A<;4J<BAAOI EFDG>FGD S6-
?S9FES C9D97DG;>4 HGA>J<BA4?PAOI CB8D4;89?9A<=. � E?GK49 8<E54?4AE4 @9-
:8G B5N9@B@ D45BF, >BFBDO= FD95G9FES 6OCB?A<FP 8?S D4;?<KAOI CDB9>FB6, 
< 6B;@B:ABEFS@<, FB 9EFP ?R8E><@< D9EGDE4@<, 6 EBBF69FEF6GRM<I HGA>-
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@9D, 6 IB89 D97?4@9AFAOI D45BF E B7D4A<K9AAO@ 6D9@9A9@ CD<ASF<S D9L9-
A<S <?< CD< 6B;A<>AB69A<< KD9;6OK4=AOI E<FG4J<=). �?S F4><I ;4D4A99 
B7B6BD9AAOI E?GK496 CB8E<EF9@4 >BAFDB?S <;@9A9A<= 8B?:A4 CB;6B?SFP 
«46FB@4F<K9E><» GF69D:84FP BCD989?9AAO9 >4F97BD<< <;@9A9A<=. �4> < 

?R5O9 8DG7<9 <;@9A9A<S, QF< <;@9A9A<S 8B?:AO 5OFP 6 B5S;4F9?PAB@ CB-
DS8>9 ;48B>G@9AF<DB64AO < GKF9AO, KFB5O A9 6B;A<>?B CDB5?9@ 6 84?PA9=-

L9@ <;-;4 BFEGFEF6<S <AHBD@4J<< B D94?PAB@ EBEFBSA<< 89? CB CDB9>FG. 
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$9;G?PF4FO B5M97B >BAFDB?S <;@9A9A<= EB89D:4F @B8<H<J<DB64A-

AO= 54;B6O= C?4A CDB9>F4 E GK9FB@ GF69D:89AAOI <;@9A9A<=, >BFBDO9 6 
B5S;4F9?PAB@ CBDS8>9 8B6B8SFES 8B E6989A<S GK4EFA<>B6 CDB9>F4. 

(GA>J<< B5M97B >BAFDB?S <;@9A9A<= ;4>D9C?SRFES ;4 >B@<EE<9= 

(7DGCCB=) >BAFDB?S <;@9A9A<=, >BFBD4S A9E9F BF69FEF69AABEFP ;4 GF69D:89-
A<9 <?< BF>?BA9A<9 ;4CDBEB6 A4 <;@9A9A<S. #D464 < B5S;4AABEF< >B@<EE<< 

8B?:AO 5OFP K9F>B BCD989?9AO < EB7?4EB64AO E BEAB6AO@< GK4EFA<>4@< 

CDB9>F4. � 5B?PL<I < E?B:AOI CDB9>F4I @B:9F D45BF4FP B8AB6D9@9AAB A9-
E>B?P>B >B@<EE<= E D4;AO@< CD464@< < B5S;4AABEFS@<. 

�BAFDB?P <;@9A9A<= EB89D:4A<S F9EAB E6S;4A E 8DG7<@< CDBJ9EE4@< 

>BAFDB?S. 
�IB8AO9 84AAO9 >BAFDB?S EB89D:4A<S 6>?RK4RF BC<E4A<9 WBS, <A-

HBD@4J<R B D9;G?PF4F4I 89SF9?PABEF<, A4CD<@9D, 6 6<89 BFK9FB6 B 6OCB?-
A9AAOI D45BF4I, H<A4AEB6OI BFK9FB6 CB ;4FD4F4@ < F. 8.; 8B>G@9AF4J<R B 
>BA9KAOI D9;G?PF4F4I CDB9>F4 (CB FB64D4@, GE?G74@, B5N9>F4@ < F. 8.) 6 6<89 
K9DF9:9=, EC9J<H<>4J<=, BC<E4A<=, F9IA<K9E><I ;484A<= < F. 8.; ;4CDBEO A4 
<;@9A9A<S, EHBD@G?<DB64AAO9 6 ?R5B= <; HBD@ � GEFAB= <?< C<EP@9AAB=, 

6AGFD< <?< 6A9 BD74A<;4J<<, 8<D9>F<6AO9 <?< ABESM<9 D9>B@9A84F9?PAO= 

I4D4>F9D; CBDS8B> 89=EF6<= CB GCD46?9A<R EB89D:4A<9@, CB GK9FG, <89AF<-
H<>4J<< < <AF97D4J<< <;@9A9A<= 6 CDB9>F9, 4 F4>:9 >4> K4EFB, E >4>B= C9-
D<B8<KABEFPR 8BCGE>4RFES <;@9A9A<S. 

�?S >BAFDB?S EB89D:4A<S GF69D:849FES D97?4@9AF, 6 EBBF69FEF6<< E 
>BFBDO@ CDB<;6B8SFES <;@9A9A<S, BCD989?SRFES HBD@4 < CBE?98B64F9?P-
ABEFP CDBIB:89A<S 8B>G@9AFB6 CB <;@9A9A<S@, GDB69AP < CB?AB@BK<S ?<J, 
BF69FEF69AAOI ;4 CD<ASF<9, EB7?4EB64A<9 <?< BF>?BA9A<9 <;@9A9A<=. �E?< 

CDB9>F 6OCB?AS9FES 6 EBBF69FEF6<< E >BAFD4>FB@, FB 6E9 <;@9A9A<S 8B?:AO 

5OFP EB7?4EB64AO EB EFBDBA4@<-GK4EFA<>4@< QFB7B >BAFD4>F4. �BAFDB?P A9-
6B;@B:9A 59; BFD45BF4AAOI CDBJ98GD BJ9A>< D9;G?PF4FB6 89SF9?PABEF<, CB-
;6B?SRM<I BCD989?SFP 69?<K<AG BF>?BA9A<S BF C?4A4, CD<K<AG QFB7B BF>?B-
A9A<S < A9B5IB8<@BEFP >BDD9>F<DGRM<I 89=EF6<=. #9D9C?4A<DB64A<9 S6?S-
9FES B8A<@ <; I4D4>F9DAOI @B@9AFB6 CD4>F<K9E>< 8?S ?R5B7B CDB9>F4, F4> 
>4> D98>B, >B784 CDB9>F 6OCB?AS9FES 6 EBBF69FEF6<< E C?4AB@. �B;@B:AO9 
<;@9A9A<S EB89D:4A<S @B7GF CD<69EF< > <;@9A9A<S@ WBS < A9B5IB8<@B-
EF< C9D9GF69D:89A<S 54;B6B7B (8<D9>F<6AB7B, J9?96B7B) C?4A4. 

�?S B59EC9K9A<S QHH9>F<6AB7B >BAFDB?S ;4 EB89D:4A<9@ D45BF CDB-
9>F4 8B?:AO 5OFP BCD989?9AO HBD@4?PAO9 CDBJ98GDO GCD46?9A<S <;@9A9-
A<S@<. 

%?98GRM<9 Q?9@9AFO CDB9>F4 < H4>FBDO, 6?<SRM<9 A4 97B D94?<;4-
J<R, @B7GF @9ASFPES: J9?< < C?4AO CDB9>F4; @9I4A<;@O D94?<;4J<< CDB9>-
F4; <ECB?P;B64A<9 D9EGDEB6; >BAFD4>FO < B5S;4F9?PEF64 CB A<@; <ECB?P;G9-
@O9 EF4A84DFO < ABD@4F<6O; 79B7D4H<S D4;@9M9A<S B5N9>FB6; 6A9LA<9 
H4>FBDO, 6?<SRM<9 A4 CDB9>F. 
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#D<K<A4@< <;@9A9A<= 6 EB89D:4A<< D45BF @B7GF 5OFP <;@9A9A<S 
>BANRA>FGDO A4 DOA>9; 89=EF6<S < A4@9D9A<S >BA>GD9AFB6; F9IAB?B7<K9-
E><9 <;@9A9A<S, <;@9A9A<S 6 J9A4I < 8BEFGCABEF< D9EGDEB6; Q>BAB@<K9E>4S 
A9EF45<?PABEFP; BL<5>< 6 C?4A4I < BJ9A>4I; BL<5>< 6 6O5BD9 @9FB8B6, <A-

EFDG@9AFB6, 6 BD74A<;4J<BAAB= EFDG>FGD9 <?< EF4A84DF4I; <;@9A9A<S 6 
>BAFD4>F4I < EC9J<H<>4J<SI; ;489D:>< CBEF46B> <?< CBEF46><, A9 EBBF-
69FEF6GRM<9 FD95B64A<S@ >4K9EF64; A9B5IB8<@BEFP GE>BD9A<S D45BF; 
6?<SA<9 8DG7<I CDB9>FB6. 

�E9 @AB:9EF6B <;@9A9A<= @B:AB D4;89?<FP A4 BEB;A4AAO9 (:9?4F9?P-
AO9) <;@9A9A<S < 6OAG:89AAO9. !4CD<@9D, >B784 A9B5IB8<@B GE>BD<FP 6O-

CB?A9A<9 CDB9>FB6 E F9@, KFB5O 5OEFD99 ;4CGEF<FP CDB<;6B8EF6B <?< 6OCGE-
F<FP FB64D A4 DOAB>, CD<A<@49FES D9L9A<9 EB>D4F<FP EDB>< 6OCB?A9A<S 
CDB9>F4. � 84AAB@ E?GK49 DG>B6B8EF6B CDB9>F4 BEB;A4AAB BEGM9EF6?S9F 6D9-
@9AAO9 <;@9A9A<S E F9@, KFB5O CB?GK<FP 6O7B8G BF 5B?99 D4AA97B B>BAK4A<S 
CDB9>F4. �B784 :9 7D4H<> D45BF 8B?:9A 5OFP C9D986<AGF A4 5B?99 CB;8A<9 
EDB>< <;-;4 A98B5DB>4K9EF69AAOI CBEF46B>, A<;>B= CDB<;6B8<F9?PABEF< 

FDG84, DG>B6B8EF6B 6OAG:89AB CB=F< A4 C9D9E@BFD 6D9@9AAOI C4D4@9FDB6 
6OCB?A9A<S D45BF. 

�OAG:89AAO9 <;@9A9A<S 8B?:AO 5OFP 6B6D9@S D4ECB;A4AO < D94?<-

;B64AO E A4<@9APL<@< G5OF>4@<. �B;@B:ABEFP :9 6OCB?A9A<S :9?49@OI 
<;@9A9A<= 8B?:A4 5OFP 8<HH9D9AJ<DB64A4 < D94?<;B64A4 E 6O7B8B= 8?S 
CDB9>F4. 

!9>BAFDB?<DG9@O9 <;@9A9A<S, CDB<;6B8SM<9ES 6 CDBJ9EE9 D94?<;4J<< 

CDB9>F4, @B7GF ABE<FP D4;DGL4RM<= I4D4>F9D 8?S 6E97B CDBJ9EE4 GCD46?9-
A<S. �?S QHH9>F<6AB7B GCD46?9A<S <;@9A9A<S@< 6 IB89 D94?<;4J<< CDB9>-
F4 A9B5IB8<@B CD<@9A9A<9 EBBF69FEF6GRM<I CB8IB8B6: D94?<;4J<S QHH9>-
F<6AB= 6;4<@BE6S;< @9:8G GK4EFA<>4@< CDB9>F4; D4;7D4A<K9A<9 DB?9= < 

BF69FEF69AABEF<, E6S;4AAOI E >4:8O@ <;@9A9A<9@; 6B;@B:ABEFP BFE?9:<-

64FP 6?<SA<9 <;@9A9A<= A4 6D9@9AAO9 < EFB<@BEFAO9 CB>4;4F9?< CDB9>F4. 
#DBJ9EE >BAFDB?S ;4 D94?<;4J<9= <;@9A9A<= CB8D4;G@9649F D45BFG E 

A45BDB@ 8B>G@9AFB6, D97?4@9AF<DGRM<I GK9F < EBCDB6B:89A<9 >4:8B7B 
BF89?PAB7B <;@9A9A<S BF CBS6?9A<S CBFD95ABEF< 6 A9@ 8B 97B CB?AB= D94?<-

;4J<<. �BA>D9FAO9 D94?<;4J<< 84AAB7B CDBJ9EE4 A9 FB?P>B @B7GF ;A4K<-

F9?PAB 64DP<DB64FPES 6 ;46<E<@BEF< BF B5?4EF< 89SF9?PABEF< < CD<ASFB= 6 
BD74A<;4J<< E<EF9@O GCD46?9A<S, AB < @B7GF <;@9ASFPES 8?S CDB9>FB6 6 
D4@>4I B8AB= BD74A<;4J<<. 

�FB-?<5B <; GK4EFA<>B6 CDB9>F4: ;4>4;K<>, >B@4A84 CDB9>F4 <?< 

FD9FPS EFBDBA4 � @B:9F <A<J<<DB64FP ;4CDBEO A4 <;@9A9A<9. �R5O9 <; 
QF<I 6BCDBEB6 A4 HGA>J<BA4?PAGR @B8<H<>4J<R 8B?:AO 5OFP A48?9:4-
M<@ B5D4;B@ ;48B>G@9AF<DB64AO < CDB=F< K9D9; CDBJ9EE >BAFDB?S ;4 D94-
?<;4J<9= <;@9A9A<=. �9; F4>B7B >BAFDB?S @9A98:9DG CDB9>F4 5G89F FDG8AB 
>BAFDB?<DB64FP <ECB?A9A<9 D45BF BEF46L9=ES K4EF< CDB9>F4. 
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� 8BEF4FBKAB B5M9@ 6<89 84AAO= CDBJ9EE 8B?:9A D97?4@9AF<DB64FP 
CDBIB:89A<9 <;@9A9A<= K9D9; CSFP BEAB6AOI EF48<=: 

1. "C<E4A<9. !4 A4K4?PAB= EF48<< A9B5IB8<@B GSEA<FP < BC<E4FP 
CD98?4749@B9 <;@9A9A<9. #D98?B:9A<9 8B>G@9AF<DG9FES < B5EG:849FES. 

2. "J9A>4. �FBD4S EF48<S CD98GE@4FD<649F CB?AB@4ELF45AO= 4A4?<; 
6?<SA<S CD98?4749@B7B <;@9A9A<S. �?S QFB7B CDB<;6B8<FES E5BD < EB7?4EB-
64A<9 6E9= <AHBD@4J<<, A9B5IB8<@B= 8?S BJ9A>< CBE?98EF6<= 84AAB7B <;-
@9A9A<S. $9;G?PF4FO <EE?98B64A<S 8B>G@9AF<DGRFES < B5EG:84RFES. 

3. "8B5D9A<9. $4EE@4FD<64RFES D9;G?PF4FO <EE?98B64A<= < CD<A<@4-
9FES D9L9A<9: B8B5D<FP <;@9A9A<9, BF>4;4FP, BF?B:<FP. �E?< CD<ASFB D9L9-
A<9 BF?B:<FP D94?<;4J<R <;@9A9A<S, FB A9B5IB8<@B CDB69EF< 8BCB?A<F9?P-
AO9 <EE?98B64A<S < D4EK9FO. �E?< CD<A<@49FES CB?B:<F9?PAB9 D9L9A<9, FB 
GF69D:84RFES <ECB?A<F9?< < 6O89?SRFES ED98EF64 A4 CDB6989A<9 <;@9A9A<S. 
#D<ASFO9 D9L9A<S 8B>G@9AF<DGRFES. 

4. $94?<;4J<S. �;@9A9A<9 6ABE<FES 6 C?4A CDB9>F4 < D94?<;G9FES. 
5. #B8F69D:89A<9 <ECB?A9A<S. �BAFDB?P >BDD9>FAB7B < CB?AB7B 6O-

CB?A9A<S D45BF 6 D4@>4I 84AAB7B <;@9A9A<S. � E?GK49 CB?B:<F9?PAB7B D9-
;G?PF4F4 <;@9A9A<9 EA<@49FES E >BAFDB?S. 
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1. !4;B6<F9 BEAB6AGR J9?P >BAFDB?S. 
2. #9D9K<E?<F9 6<8O >BAFDB?S. 
3. #9D9K<E?<F9 BEAB6AO9 FD95B64A<S > E<EF9@9 >BAFDB?S. 
4. !4;B6<F9 BEAB6AO9 CD<AJ<CO CBEFDB9A<S QHH9>F<6AB= E<EF9@O 

>BAFDB?S. 
5. #9D9K<E?<F9 BEAB6AO9 < 6ECB@B74F9?PAO9 CDBJ9EEO >BAFDB?S. 
6. � K9@ ;4>?RK49FES GCD46?9A<9 <;@9A9A<S@<? 
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1.  4;GD, �. �. 'CD46?9A<9  CDB9>F4@<: GK95. CBEB5<9 / �. �.  4;GD, 
�. �. ,4C<DB, !. �. "?P89DB779; CB8 B5M. D98. �. �.  4;GD4. �  . : "@974-�, 

2005. 

2. 'CD46?9A<9  CDB9>F4@<. %CD46BKA<> CDBH9EE<BA4?4 / CB8 D98. 
�. �.   4;GD4 <  �. �.  ,4C<DB. �  . : �OEL. L>., 2001. 

3. �<FI9?@, �. 'CD46?9A<9 CDB9>F4@< / �. �<FI9?@. � %#5. : �<;A9E-
CD9EE4, 2003.  
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�BAFDB?P EFB<@BEF< CDB9>F4. &D48<J<BAAO= @9FB8 < @9FB8 BE6B9AAB7B 
B5N9@4. "J9A>4 F9>GM97B EF4FGE4 CDB9>F4. "FK9FABEFP CB ;4FD4F4@. #DB7AB-
;<DB64A<9 <;@9A9A<=. 

 

"8A<@ <; >?RK96OI C4D4@9FDB6 >BAFDB?S S6?S9FES EFB<@BEFP  CDB9>F4. 
%GM9EF6G9F 864 BEAB6AOI @9FB84 >BAFDB?S EFB<@BEF<:  FD48<J<BAAO= <  @9-
FB8 BE6B9AAB7B B5N9@4. 

&D48<J<BAAO= @9FB8 >BAFDB?S <ECB?P;G9F E?98GRM<9 CBASF<S: 
#?4AB6O9 (5R8:9FAO9) ;4FD4FO � BCWS (Budgeted Cost of Work Sche-

duled) � QFB 5R8:9FA4S EFB<@BEFP D45BF, ;4C?4A<DB64AAOI 6 EBBF69FEF6<< E 
D4EC<E4A<9@, <?< >B?<K9EF6B D9EGDE4, CD98CB?4749@B7B 8?S <ECB?P;B64A<S > 
F9>GM9= 84F9. &9>GM4S 84F4 � 84F4, A4 >BFBDGR <@99FES H4>F<K9E>4S <AHBD-
@4J<S. 

(4>F<K9E><9 ;4FD4FO � ACWP (Actual Cost of Work Performed) � QFB 
EFB<@BEFP H4>F<K9E>< 6OCB?A9AAOI D45BF A4 F9>GMGR 84FG <?< >B?<K9EF6B 
D9EGDE4, H4>F<K9E>< CBFD4K9AAB9 A4 6OCB?A9A<9 D45BF 8B F9>GM9= 84FO. 

(4>F<K9E><9 ;4FD4FO A9 ;46<ESF BF C?4AB6OI CB>4;4F9?9= CB ;4FD4F4@ <?< 
CBFD95?9A<R D9EGDEB6. "EAB6AB= A98BEF4FB> FD48<J<BAAB7B @9FB84 ;4>?R-

K49FES 6 FB@, KFB BA A9 GK<FO649F, >4><9 D45BFO 5O?< H4>F<K9E>< 6OCB?A9-
AO ;4 EK9F CBFD4K9AAOI 89A9:AOI ED98EF6. �DG7<@< E?B64@<, BA A9 BC9D<DG-
9F 6D9@9A9@ <?< 7D4H<>B@ 6OCB?A9A<S D45BF. $4EIB:89A<9 CB ;4FD4F4@ CD< 

FD48<J<BAAB@ @9FB89 D4EEK<FO649FES >4> D4;A<J4 @9:8G H4>F<K9E><@< < 

C?4AB6O@< ;4FD4F4@<.  

 9FB8 BE6B9AAB7B B5N9@4 BEAB64A A4 BCD989?9A<< BFABL9A<S H4>F<-

K9E><I ;4FD4F > B5N9@G D45BF, >BFBDO9 8B?:AO 5OFP 6OCB?A9AO > BCD989-
?9AAB= 84F9. #D< QFB@ GK<FO649FES <AHBD@4J<S CB EFB<@BEF<, C?4AB6B@G < 
H4>F<K9E>B@G 7D4H<>G D45BF < 849FES B5B5M9AA4S BJ9A>4 CB EBEFBSA<R D4-
5BF A4 F9>GM<= @B@9AF. �OS6?9AAO9 F9A89AJ<< <ECB?P;GRFES 8?S CDB7AB;4 
5G8GM9= EFB<@BEF< B5N9@4 D45BF CD< ;469DL9A<< < BCD989?9A<S H4>FBDB6, 
B>4;O64RM<I 6?<SA<9 A4 7D4H<> 6OCB?A9A<S D45BF. #D< 4A4?<;9 BE6B9AAB7B 
B5N9@4 <ECB?P;GRFES FD< CB>4;4F9?S 8?S BCD989?9A<S D4EIB:89A<S 6 7D4H<-

>9 D45BF < EFB<@BEF<: C?4AB6O9 (5R8:9FAO9) ;4FD4FO � BCWS; H4>F<K9E><9 
;4FD4FO � ACWP; BE6B9AAO= B5N9@ � BCWP (Budgeted Cost of Work Per-

formed). "E6B9AAO= B5N9@ � QFB C?4AB64S EFB<@BEFP H4>F<K9E>< 6OCB?A9A-

AOI D45BF <?< >B?<K9EF6B D9EGDE4, ;4C?4A<DB64AAB9 A4 H4>F<K9E>< 6OCB?-
A9AAO= B5N9@ D45BF > F9>GM9= 84F9. "E6B9AAO= B5N9@ A9 ;46<E<F BF H4>F<-

K9E>< CDB<;6989AAOI ;4FD4F CB D45BF9.        
#BSEA<@ D4;A<JG @9:8G FD48<J<BAAO@ @9FB8B@ < @9FB8B@ BE6B9AAB7B 

B5N9@4 A4 CD<@9D9. �BCGEF<@, 5R8:9F CDB9>F4 EBEF46?S9F 100 89A9:AOI 
98<A<J. !4 6OCB?A9A<9 D45BF 8B F9>GM9= 84FO C?4A<DB64?BEP <;D4EIB8B64FP 
25 98<A<J, 4 H4>F<K9E>< 5O?B <;D4EIB8B64AB 22 98<A<JO, F. 9. BCWS = 25, 
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a ACWP = 22. #D< QFB@, EB7?4EAB C?4AG, A4 6OCB?A9A<9 D45BF AG:AB 5O?B 
<;D4EIB8B64FP 20 98<A<J, F. 9. BCWP = 20. 

� EBBF69FEF6<< E FD48<J<BAAO@ CB8IB8B@, BF>?BA9A<9 CB ;4FD4F4@ EB-
EF46?S9F CV = 22 � 25 = �3 98<A<JO, F. 9. A45?R849FES Q>BAB@<S. � EBBF69F-
EF6<< E @9FB8B@ BE6B9AAB7B B5N9@4 D94?PAB9 BF>?BA9A<9 CB ;4FD4F4@ EBEF46-
?S9F CV = 22 � 20 = 2 98<A<JO, F. 9. <@99F @9EFB C9D9D4EIB8 89A9:AOI 
ED98EF6. #D< QFB@ BF>?BA9A<9 BF 7D4H<>4 D4EIB84 89A9:AOI ED98EF6 EBEF46-
?S9F 
SV = 25 � 20 = 5 98<A<J, KFB 7B6BD<F B5 BFEF464A<< D94?PAB7B IB84 6OCB?A9-
A<S CDB9>F4 BF ;4C?4A<DB64AAB7B A4 20 %. 

!4 E97B8ASLA<= 89AP A4<5B?PL99 D4ECDBEFD4A9A<9 CB?GK<?< E?98GR-

M<9 @9FB8O <;@9D9A<S BE6B9AAB7B B5N9@4: 
1. #D46<?B 0/100 %. #B QFB@G CD46<?G 6ER EFB<@BEFP ;4 6OCB?A9A<9 

D45BFO EC<EO64RF, >B784  BA4 CB?ABEFPR ;469DL9A4, F. 9. 100% E@9FO BE6B9-
AB. -FB CD46<?B <ECB?P;GRF 8?S D45BF E BK9AP >BDBF>B= CDB8B?:<F9?PAB-
EFPR. 

 

 #9D<B8 23 24 25 26 27 

 %FB<@BEFP           

 

2. #D46<?B 50/50 %. -FBF CB8IB8 CB;6B?S9F EC<E4FP 50 % EFB<@BEF< 

E@9FO D45BF, >B784 D45BF4 A4K4F4, < 50 % CB 99 ;469DL9A<<. -FB CD46<?B <E-
CB?P;GRF CD<@9A<F9?PAB > A45BD4@ D45BF E >BDBF>B= CDB8B?:<F9?PABEFPR < 

A95B?PL<@< B5M<@< ;4FD4F4@<. 

 

 #9D<B8 23 24 25 26 27 

 %FB<@BEFP           

 

#9D6O9 864 CD46<?4  BEAB64AO A4  CD<C<EO64A<< >4:8B= BC9D4J<< 

H<>E<DB64AAB7B BFABL9A<S X % / Y %  (0/100, 50/50, 25/75 < F.8.), 6 EBBF69F-
EF6<< E >BFBDO@ EK<F49FES, KFB A4K4?B 84AAB= BC9D4J<< EBBF69FEF6G9F ) % 

BE6B9A<S E@9FO, 4 ;469DL9A<9 � Y %. 

3. #D46<?B CDBJ9AF4 6OCB?A9A<S. #B QFB@G CD46<?G ?GKL<@ @9FB8B@ 

EC<E4A<S ;4FD4F 6 BCBDAB@ C?4A9 S6?S9FES CDB6989A<9 K4EFOI CDB69DB> A4 CDB-
FS:9A<< 6E97B C9D<B84 D45BF < GEF4AB6?9A<9 CDBJ9AF4 <I ;469DL9A<S. -FBF @9-
FB8, E B8AB= EFBDBAO, S6?S9FES B8A<@ <; E4@OI CDBEFOI � 8?S >4:8B= BC9D4J<< 
<ECB?P;G9FES BJ9A>4 CDBJ9AF4 ;469DL9A<S, EB6B>GCABEFP F4><I BJ9AB>  47D97<-
DG9FES CB ;4D4A99 GEF4AB6?9AAB= @9FB8<>9. % 8DG7B= EFBDBAO, A98BEF4FB>  84A-
AB7B @9FB84 ;4>?RK49FES 6 A4?<K<< F. A. «E<A8DB@4 90 %»  � <ECB?A<F9?< EBB5-
M4RF, KFB BC9D4J<S (QF4C < F. 8.) «CBKF<» ;469DL9A4, 6 FB 6D9@S >4> 8B H4>F<K9-
E>B7B ;469DL9A<S @B:9F 5OFP 9M9 BK9AP 84?9>B (>4> 6 E@OE?9 6D9@9A<, F4> < 6 
E@OE?9 FD95G9@OI D9EGDEB6). #D< D4ECD989?9A<< ;4FD4F ?<A9=AB CB B:<849@B=  
CDB8B?:<F9?PABEF< D45BFO 7D4H<> 5G89F 6O7?S89FP F4>:  

 

300 

150 150 
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 #9D<B8 23 24 25 26 27 

 %FB<@BEFP           

 

4. �BAFDB?P 6 ;4D4A99 BCD989?9AAOI FBK>4I CDB9>F4 (@9FB8 >BAFDB?S 
CB 69I4@) ;4>?RK49FES 6 C9D9K<E?9A<< 8?S >4:8B= BC9D4J<< I4D4>F9DAOI FB-
K9> � ABD@4F<6AOI ;A4K9A<= CB>4;4F9?9= D9;G?PF4F<6ABEF<, 8BEF<:9A<9 >B-
FBDOI B;A4K49F ;469DL9A<9 BCD989?9AAB7B QF4C4. #D< QFB@ BE6B9AAO= B5N9@ 

<;@9DS9FES >4> 6;69L9AAB9 ;A4K9A<9 8BEF<7AGFOI ABD@4F<6AOI CB>4;4F9?9=. 

�4AAO= @9FB8 IBDBLB 484CF<DB64A 8?S <;@9D9A<S D9;G?PF4FB6 89SF9?PABEF<, 

AB 97B FDG8AB <ECB?P;B64FP 8?S C?4A<DB64A<S < GCD46?9A<S.  
5. �B@5<A4J<S @9FB8B6 I4D4>F9DAOI FBK9> < CDBJ9AF4 6OCB?A9A<S  CB-

;6B?S9F EA<;<FP 6B;@B:ABEFP <E>4:9A<S <AHBD@4J<< CBED98EF6B@ 66989A<S 
ABD@4F<6AOI ;A4K9A<= CB I4D4>F9DAO@ FBK>4@. 

6. ->EC9DFA4S BJ9A>4 EF9C9A< 6OCB?A9A<S D45BF < 7BFB6ABEF< CDB9>F4. 
7.  9FB8 EF4A84DFB6 ;4>?RK49FES 6 GEF4AB6?9A<< 8?S >4:8B= BC9D4J<< 

89F4?PAOI EF4A84DFB6 (5B?99 CB8DB5AOI, K9@ 6 @9FB89 I4D4>F9DAOI FBK9>) 
D9;G?PF4FB6 89SF9?PABEF<, 8BEF<:9A<9 >BFBDOI B;A4K49F BCD989?9AAB9 ;A4-
K9A<9 BE6B9AAB7B B5N9@4.  

&4> >4> @9FB8 BE6B9AAB7B B5N9@4 GK<FO649F H4>FBD 6D9@9A<, FB BA CB-
;6B?S9F BCD989?<FP >4> D94?PAB9 BF>?BA9A<9 CB ;4FD4F4@, F4> < BFEF464A<9 CB 
7D4H<>G 6OCB?A9A<S D45BF. 

"F>?BA9A<9 CB ;4FD4F4@ � CV (Cost Variance) (C9D9D4EIB8 89A9:AOI 
ED98EF6) CD98EF46?S9F EB5B= 69?<K<AG, CB?GK9AAGR <; D4;ABEF< H4>F<K9E>B= 

EFB<@BEF< (ACWP) < C?4AB6B= EFB<@BEF< (BCWP) 6OCB?A9AAOI D45BF: 
CV = ACWP � BCWP. �?S D45BFO, A4IB8SM9=ES 6 CDBJ9EE9 6OCB?A9A<S, 
A9B5IB8<@B BCD989?<FP CDBJ9AFAGR BJ9A>G ;469DL9AABEF< (E FBK>< ;D9A<S 
;4FD4F). 

"FEF464A<9 BF 7D4H<>4 � SV (Schedule Variance) BCD989?S9FES D4;AB-
EFPR @9:8G C?4AB6B= EFB<@BEFPR D45BF CB 7D4H<>G (BCWS) < C?4AB6B= 
EFB<@BEFPR 6OCB?A9AAOI D45BF (BCWP): SV = BCWS � BCWP. 

�A89>E  6OCB?A9A<S 5R8:9F4 � CPI (Cost Performance Index) CB>4;O64-
9F BFABL9A<9 BE6B9AAB7B B5N9@4 > H4>F<K9E><@ ;4FD4F4@: CPI = BCWP / 

ACWP. 

�A89>E  6OCB?A9A<S D4EC<E4A<S � SPI (Schedule Performance Index) 

CB>4;O649F BFABL9A<9 BE6B9AAB7B B5N9@4 > 5R8:9FAO@ ;4FD4F4@: 

SPI =  BCWP / BCWS .    

�A4?<; CDB9>F4  CB CD<6989AAO@ 6OL9  CB>4;4F9?S@ @B:AB 6OCB?A<FP 
E CB@BMPR F45?. 28. 

 
 
 

100 100 100 
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&45?<J4 28 

)4D4>F9D<EF<>4 EBEFBSA<S  CDB9>F4  
 

#B>4;4F9?P "F>?BA9A<9 CB ;4FD4F4@ CV "F>?BA9A<9 CB  D4EC<E4A<R SV

> 0 #9D9D4EIB8 ED98EF6 "FEF49F BF 7D4H<>4 
= 0 %BBF69FEF6G9F EFB<@BEF< %B6C4849F E 7D4H<>B@ 

< 0 !98B6OCB?A9A<9 E@9FO "C9D9:49F 7D4H<> 
#B>4;4F9?P �A89>E 6OCB?A9A<S 5R8:9F4 

C$I 

�A89>E 6OCB?A9A<S D4EC<E4A<S 
SPI 

> 1  !98B6OCB?A9A<9 E@9FO "C9D9:49F  7D4H<> 
= 1  %BBF69FEF6G9F EFB<@BEF< %B6C4849F E 7D4H<>B@ 

< 1  #9D9D4EIB8 ED98EF6  "FEF49F BF 7D4H<>4 
 

#DB7AB;<DB64A<9 ;4FD4F CB8D4;G@9649F BJ9A>G >BA9KAB= EFB<@BEF< 

CDB9>F4 A4 BEAB64A<< <AHBD@4J<< B ;4FD4F4I CDB9>F4 A4 F9>GM<= @B@9AF 
6D9@9A<. #?4AB64S (5R8:9FA4S EFB<@BEFP) BAC (Budget At Completion) D46-
A4 >G@G?SF<6AB@G ;A4K9A<R 5R8:9FAOI ;4FD4F BCWS.  

%GM9EF6GRF E?98GRM<9 64D<4AFO BJ9A>< >BA9KAB= EFB<@BEF< CDB9>F4 
(��%, Estimate At Completion), CD< >BFBDOI <ECB?P;GRFES >4> FD48<J<BAAO= 

@9FB8 BJ9A><, F4> < @9FB8 BE6B9AAB7B B5N9@4:   
EFB<@BEFP CB ;469DL9A<< D46A4 H4>F<K9E><@ ;4FD4F4@ A4 F9>GMGR 84-

FG C?RE BJ9A>4 BEF46L9=ES EFB<@BEF< CDB9>F4 (E&C):  ��% = ACWP + ETC; 

EFB<@BEFP CB ;469DL9A<< D46A4 H4>F<K9E><@ ;4FD4F4@ A4 F9>GMGR 84FG 
C?RE BEF46L4SES EFB<@BEFP CDB9>F4, E>BDD9>F<DB64AA4S E GK9FB@ <A89>E4 BE-
6B9A<S ;4FD4F. "CF<@<EF<K9E>4S BJ9A>4 EAC" = ACWP +  (BAC � BCWP) / CPI; 

C9EE<@<EF<K9E>4S BJ9A>4  EACP = ACWP +  (BAC � BCWP) / (CPI I SPI);  

EFB<@BEFP CB ;469DL9A<< D46A4 H4>F<K9E><@ ;4FD4F4@ A4 F9>GMGR 84-
FG C?RE AB64S E@9F4 A4 BEF46LGRES K4EFP CDB9>F4. 

!4 BEAB69 CDB7AB;AB= < C?4AB6B= EFB<@BEF< BCD989?SRF CB>4;4F9?P 
CDB7AB;AB7B BF>?BA9A<S EFB<@BEF< CDB9>F4 (Variance at Completion � VAC):  

VAC = ��% �  ��%. 

� QF<I HBD@G?4I <ECB?P;GRFES EG@@4DAO9 <A89>EO, 4 A9 C9D<B8<K9-
E><9 <?< 8<E>D9FAO9. #9D<B8<K9E><9 84AAO9 B ;4FD4F4I 6 D4;?<KAO9 @B@9A-

FO 6D9@9A< @B7GF ;A4K<F9?PAB BF?<K4FPES 8DG7 BF 8DG74, KFB 6 <FB79 A9>BD-
D9>FAB BFD4;<FES A4 >BA9KAB= BJ9A>9. %G@@4DAO9 84AAO9 E7?4:<64RF QF< 

BF>?BA9A<S, BEF464SEP CD< QFB@ 5B?99 A489:AO@ <AEFDG@9AFB@ 8?S 8B?7B-
EDBKAB7B CDB7AB;<DB64A<S. � ?R5B@ E?GK49 A9?P;S ;45O64FP, KFB E >4>B= 5O 

FBKABEFPR A9 5O?4 E89?4A4 BJ9A>4 CB ;469DL9A<<, BA4 A9 5G89F A4 100 % 

>BDD9>FAB BFD4:4FP >BA9KAO= D9;G?PF4F CDB9>F4. +9@ 5?<:9 @B@9AF BJ9A>< 

> @B@9AFG ;469DL9A<S CDB9>F4, F9@ @9APL9 D4;A<J4 @9:8G QF<@< 86G@S 69-
?<K<A4@<. #BASFAB, KFB 9E?< EGM9EF6G9F @B@9AF 6D9@9A< t, CBE?9 >BFBDB7B 
69?<K<AO CPI <  SPI BEF4RFES A9<;@9AAO@<, FB CB>4;4F9?<  EACO < EACP 
S6?SRFES FBKAO@< BJ9A>4@< >BA9KAB= EFB<@BEF< CDB9>F4. �B?PL<AEF6B <;-
69EFAOI  ;4 DG59:B@ D9;G?PF4FB6 <ECB?P;B64A<S @9FB8<>< BE6B9AAB7B B5N9-
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@4 BFK4EF< CB8F69D:849F CD98CB?B:9A<9 B «EF45<?PABEF<» CB>4;4F9?9= CPI 

<  SPI.  � EB:4?9A<R, >4> <EE?98B64A<S, F4> < EF4F<EF<K9E><9 84AAO9 CB CDB-
9>F4@, D94?<;G9@O@ 6 $BEE<<, A4 E97B8ASLA<= 89AP BFEGFEF6GRF. #BQFB@G > 
GF69D:89A<R B «EF45<?PABEF<» 84AAOI CB>4;4F9?9= A48B BFABE<FPES E 8BEF4-
FBKAB= EF9C9APR BEFBDB:ABEF<. 

�?S CDB7AB;<DB64A<S D9;G?PF4FB6 6OCB?A9A<S CDB9>F4 A4 BEAB69 F9>G-
M<I A45?R89A<= IB84 97B D94?<;4J<<, CB@<@B CDBEFOI Q6D<EF<> F<C4 EACO 

< EACP, EBBF69FEF6GRM<I ?<A9=AB@G FD9A8G, CD<@9ASRFES < 5B?99 E?B:AO9 
CB8IB8O. �4?99 BA< C9D9K<E?9AO 6 CBDS8>9 GE?B:A9A<S < 6>?RK9A<S CD98O-

8GM<I E?GK496 >4> K4EFAOI: 
1. � D4@>4I CDBEF9=L9= @9FB8<>< BJ9A>< ;4FD4F (59; GK9F4 BE6B9AAB7B 

B5N9@4) EAC = ACWP /  E(t), 789 E(t) � CDBJ9AF ;469DL9A<S CDB9>F4 A4 F9>G-
MGR 84FG. 

2. 'ED98A9A<9 < D97D9EE<S (E GK9FB@ 6E9= <EFBD<< A45?R89A<=) CB>4;4-
F9?9= F<C4 EAC, EACO < EACP.  

3. %F4F<EF<K9E><= 4A4?<; DS8B6 CB>4;4F9?9= EACO < EACP E 6OK<E?9-
A<9@ 8<EC9DE<<, 8B69D<F9?PAOI <AF9D64?B6 < F.8. 

4. %F4F<EF<K9E><= 4A4?<; DS8B6 CB>4;4F9?9= EACO < EACP E 6OK<E?9-
A<9@ FD9A8B6, E>B?P;SM<I ED98A<I 8?S EAC, GK9F D4;?<KAOI A45?R89A<= E 
D4;?<KAO@< 69E4@< (CD<E64<649@O@< @9A98:9DB@ CDB9>F4 <?< <EE?98B64F9-
?9@ BC9D4J<= EG5N9>F<6AB). 

5. #BEFDB9A<9 @AB7BH4>FBDAOI @B89?9= E CB@BMPR Q>EC9DFAOI BJ9-
AB> < EF4F<EF<K9E>B7B @B89?<DB64A<S.  

%?98GRM<9 CB>4;4F9?< ED46A<64RF D9;G?PF4FO IB84 D45BF A4 84AAO= 

@B@9AF E B5M<@  B5N9@B@ D45BF.  #9D6O= CB>4;4F9?P CBIB: A4 CDBJ9AF 6O-

CB?A9A<S CB E@9FAB= EFB<@BEF<: 

#B>4;4F9?P ;469DL9AABEF< CDB9>F4 (PCI � B) = BCWP /  BAC. 

#B 6FBDB@G CB>4;4F9?R D4EE@4FD<64RF 6OCB?A9AAO= CDBJ9AF BFABE<-

F9?PAB H4>F<K9E>< CBFD4K9AAOI A4 6OCB?A9A<9 D45BF ED98EF6 > BCD989?9A-

AB= 84F9 < B:<849@B= EG@@O A4 ;469DL9A<9 6E97B B5N9@4 D45BF: 
#B>4;4F9?P ;469DL9AABEF< CDB9>F4 (PCI � C) = ACWP /  EAC. 

 B:9F 5OFP F4>:9 BJ9A9A CB>4;4F9?P TCPI (To-Complete Performance 

Index), >4> BFABL9A<9 BEF46L97BES B5N9@4 D45BF (6OD4:9AAB7B 6 H<A4AEB-
6OI CB>4;4F9?SI) > <@9RM<@ES <?< FD95G9@O@ ED98EF64@ (%): TCPI =  (BAC 

� BCWP) / %. �A4@9A4F9?P HBD@G?O (%) @B:9F CD<A<@4FPES D46AO@ C?4AB-
6O@ ;4FD4F4@ A4 CDB9>F (BAC) <?< BJ9A>9 >BA9KAB= EFB<@BEF< CDB9>F4 
(EACO, EACP). %B89D:4F9?PAB CB>4;4F9?P TCPI I4D4>F9D<;G9F FB, >4> 8B?:-

AO <ECB?P;B64FPES ED98EF64 (>4>B64 8B?:A4 5OFP QHH9>F<6ABEFP <ECB?P;B-
64A<S ED98EF6, A4K<A4S E F9>GM97B @B@9AF4 < 8B >BAJ4 D94?<;4J<< CDB9>F4), 
KFB5O CDB9>F 5O? ;469DL9A 6 EBBF69FEF6<< E ;4C?4A<DB64AAO@< CB>4;4F9?S-
@<.  

�D4H<K9E>B9 CD98EF46?9A<9 @9FB84 BE6B9AAB7B B5N9@4 E CB@BMPR S � 

>D<6OI CD<6989AB A4 D<E. 41.  
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$<E. 41.  9FB8 BE6B9AAB7B B5N9@4 CB CB>4;4F9?S@ ;4FD4F 
 

 

�A4?<; F9BD<< < CD4>F<>< CD<@9A9A<S @9FB8<>< BE6B9AAB7B B5N9@4 
CB;6B?S9F >BAEF4F<DB64FP, KFB QFBF @9FB8 S6?S9FES QHH9>F<6AO@ 8?S BC9D4-
F<6AB7B GCD46?9A<S CDB9>FB@. "8A4>B E?98G9F BF@9F<FP, KFB 6E9 CB>4;4F9?< 
CDB9>F4 6 QFB@ @9FB89 BC<EO64RFES 6 F9D@<A4I ;4FD4F. #D< QFB@ A9 GK<FO64-
9FES «H<;<K9E><=» (<;@9DS9@O= 6 H<;<K9E><I 69?<K<A4I) B5N9@  D45BF, >B-
FBDO= @B:9F 5OFP E6S;4A E ;4FD4F4@< 8BEF4FBKAB E?B:AO@ B5D4;B@ < S6?S9F-
ES A4DS8G E ;4FD4F4@< B8A<@ <; 64:A9=L<I CB>4;4F9?9= D94?<;4J<< CDB9>F4 
< BEAB6AO@ >D<F9D<9@ 97B ;469DL9A<S A4 <A69EF<J<BAAB= H4;9.  #BQFB@G 
A4DS8G E H<A4AEB6O@< CB>4;4F9?S@< (BCWS, ACWP, BCWP, BAC, EAC, 

VAC) 66989@  CB>4;4F9?< H<;<K9E>B7B B5N9@4. 
#?4AB6O9 B5N9@O D45BF � BQWS (Budgeted Quantity of Work Scheduled) � 

QFB B5N9@O D45BF, ;4C?4A<DB64AAOI 6 EBBF69FEF6<< E D4EC<E4A<9@ > F9>GM9= 

84F9. 
(4>F<K9E><9 B5N9@O D45BF � AQWP (Actual Quantity of Work Performed) � 

QFB  B5N9@O D45BF, H4>F<K9E>< 6OCB?A9AAOI  A4 F9>GMGR 84FG.  
� BF?<K<9 BF CB>4;4F9?9= ;4FD4F H<;<K9E><9 B5N9@O D45BF 8BEF4FBKAB 

CDBEFB BCD989?<FP FB?P>B 8?S BF89?PAOI BC9D4J<=, 789 H<;<K9E><= B5N9@ 

E6S;4A E F9IAB?B7<9= (>6. @ 8?S A4EF<?>< CB?4, >G5. @ 8?S ><DC<KAB= >?48>< 

< F. C.). �?S  CDB9>F4 6 J9?B@ 6  >4K9EF69 CB>4;4F9?S H<;<K9E>B7B B5N9@4 @B-
7GF 6OEFGC4FP B5B5M4RM<9 >D<F9D<< � >648D4FAO= @9FD 66989AAB= C?BM48< 

(4>F<K9E>4S  
EFB<@BEFP   
�CWP 
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%
FB
<@
BE
FP

 "CD989?9AAO= >BAFD4>FB@ 5R8:9F CDB9>F4 (��%) 

#DB7AB;<DG9@O9 ;4FD4FO (EAC) 

#
9D
9D
4E
IB
8 
5R
8:
9F
4 

 

V
A

C
 =

 E
A

C
 -

 �
�
%

  

�489D:>4 6 EDB>4I 
6OCB?A9A<S CDB9>F4

#?4A<DG9@O=  
EDB>  CDB9>F4 

�D9@S 



$�����  3.  #"�%�%&� Ы '#$����!�/  #$"��&� � 

�9:F8S 16. �>=B@>;P AB>8<>AB8 ?@>9:B4 
 

 � У?@46;9=89 ?@>9:B4<8. �>=A?9:B ;9:F89 -158- 
 

(:<?B= 8B@), >G5<K9E><= @9FD B5N9@4 (CDB@OL?9AAB9 ;84A<9), ><?B@9FD 
(8BDB74, FBAA9?P) < F.8. 

"E6B9AAO= B5N9@ D45BF � BQWP (Budgeted Quantity of Work  

Performed)  EB6C4849F E CB>4;4F9?9@ H4>F<K9E>B7B B5N9@4 D45BF. 
%G@@4DAO= B5N9@ D45BF CB CDB9>FG � QAC (Quantity At Completion) 

D469A >G@G?SF<6AB@G ;A4K9A<R C?4AB6OI B5N9@B6 D45BF BQWS.   

�D4H<K9E>B9 CD98EF46?9A<9 @9FB84 BE6B9AAB7B B5N9@4 CB CB>4;4F9?S@ 

H<;<K9E><I B5N9@B6 D45BF CD<6989AB A4 D<E. 42.  

 

 
 

$<E. 42.  9FB8 BE6B9AAB7B B5N9@4 CB CB>4;4F9?S@ H<;<K9E><I B5N9@B6 

             

 

$4;A<J4 @9:8G C?4AB6O@< < BE6B9AAO@< B5N9@4@< D45BF (SVQ) CB>4-
;O649F  H4>F<K9E>B9 BF>?BA9A<9 @9:8G ;4C?4A<DB64AAO@< < 6OCB?A9AAO@< 

B5N9@4@< D45BF A4 BCD989?9AAGR 84FG. "8AB6D9@9AAB QFBF CB>4;4F9?P @B:-

AB D4EE@4FD<64FP >4> BJ9A>G 6OCB?A9A<S 7D4H<>4 BE6B9A<S H<;<K9E><I B5N-
9@B6 D45BF. #DB9>F EK<F49FES ;469DL9AAO@, >4> FB?P>B >G@G?SF<6AO= BE6B-
9AAO= B5N9@ (BQWP) EB6C489F E ;4C?4A<DB64AAO@ (QAC). #DB8B?:<F9?P-
ABEFP CDB9>F4 < EG@@4DAO9 ;4FD4FO S6?SRFES CD< QFB@ CB>4;4F9?S@< 8BEF<-

:9A<S BEAB6AOI J9?9= CDB9>F4 < 6OEFGC4RF B8AB6D9@9AAB B7D4A<K9A<S@<.  

#BE?98B64F9?PABEFP BC9D4J<= >BAFDB?S CDB9>F4 CD<6989A4 6 F45?. 29.  

 

 

 

        "E6B9AAO=  
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�R8:9F   B5N9@4 
D45BF   BQWS 

&9>GM4S 84F4 

SVQ = BQWS - BQWP 

"
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%G@@4DAO= B5N9@ D45BF CB CDB9>FG (Q�%)  

#DB7AB;<DG9@4S 8<A4@<>4 BE6B9A<S B5N9@B6 

�489D:>4 6 EDB>4I 
6OCB?A9A<S CDB9>F4

#?4A<DG9@O=  
EDB>  CDB9>F4 
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&45?<J4 29 

#BE?98B64F9?PABEFP >BAFDB?S CDB9>F4 @9FB8B@ BE6B9AAB7B B5N9@4 
 

-F4C %B89D:4A<9 QF4C4 %F48<S 
,47 1 "CD989?<FP EB89D:4A<9  CDB9>F4: A45BDO D45BF, CDB@9:G-

FBKAO9 D9;G?PF4FO, BD74A<;4J<BAAGR EFDG>FGDG, D9EGDEO, 

E@9FO 8?S >4:8B7B A45BD4 D45BF 

#?4A<DB64A<9 
 

,47 2 

 

$4;D45BF4FP 7D4H<> CDB9>F4 < <ECB?P;B64A<S D9EGDEB6: D4E-
CD989?9A<9 A45BDB6 D45BF CB 6D9@9A<, D4ECD989?9A<9 D9EGD-
EB6 CB BC9D4J<S@ 

#?4A<DB64A<9 

,47 3 

 

$4;D45BF4FP E@9FG, D4ECD989?9AAGR CB 6D9@9A< E <ECB?P;B-
64A<9@ A45BDB6 D45BF.  �G@G?SF<6AO9 ;A4K9A<S QFB= E@9FO 

EF4AGF BEAB6B= C?4AB6OI 5R8:9FAOI ;4FD4F BCWS 

#?4A<DB64A<9 
 

,47 4 !4 GDB6A9 A45BDB6 D45BF EB5D4FP 6E9 H4>F<K9E><9 ;4FD4FO 

6OCB?A9AAOI D45BF. �G@G?SF<6AO9 ;A4K9A<S QF<I ;4FD4F  
EF4AGF BEAB6B= ACWP � H4>F<K9E>B= EFB<@BEF< 6OCB?A9A-

AOI D45BF 

�OCB?A9A<9 
 

,47 5 $4EEK<F4FP BF>?BA9A<9 CB D4EC<E4A<R  (SV = BCWS � 

BCWP)  < BF>?BA9A<9 CB EFB<@BEF< (CV = ACWP � BCWP).  

#B87BFB6<FP <9D4DI<K9E><9 BFK9FO B EF4FGE9 8?S >4:8B7B 
GDB6AS  GCD46?SRM<I � BF GCD46?SRM97B C4>9FB@ D45BF 8B 
;4>4;K<>4 <?< GCD46?SRM97B CDB9>FB@. $4;D45BF4FP C?4A 
E6BD4K<64A<S CDB9>F4 CB CB8D4;89?9A<S@ < CDB@9:GFBKAO@ 

D9;G?PF4F4@ CDB9>F4. %D46A<FP H4>F<K9E>B9 6D9@S 6OCB?A9-
A<S CDB9>F4 E E9F96O@ 7D4H<>B@. %CDB7AB;<DB64FP EG@@4D-
AO9 ;4FD4FO (EAC) A4 BEAB69 IB84 D94?<;4J<< CDB9>F4 < D4;-
D45BF4FP C?4A GCD46?9A<S A9;469DL9AAO@< D45BF4@< 

�OCB?A9A<9 
 

 

"J9A>4 F9>GM97B EF4FGE4 CDB9>F4 E <ECB?P;B64A<9@ @9FB84 BE6B9AAB7B 
B5N9@4 FD95G9F FD< Q?9@9AF4 84AAOI � BCWS, BCWP < ACWP. !4 BEAB69 
QF<I 84AAOI D4EEK<FO64RF CB>4;4F9?< BF>?BA9A<S CB D4EC<E4A<R (SV) < BF-
>?BA9A<S CB EFB<@BEF< (CV).  "F>?BA9A<9 CB EFB<@BEF< 7B6BD<F B FB@, EBBF-
69FEF6GRF ?< ;4FD4FO 6OCB?A9AAB= D45BFO  C?4AB6O@ CB>4;4F9?S@ 6 ?R5B= 
FBK>9 :<;A9AAB7B J<>?4 CDB9>F4. �E?< EFB<@BEFAO9 BJ9A><  5O?< EFDG>FG-
D<DB64AO A4 EFB<@BEFP  FDG84 < @4F9D<4?B6, BF>?BA9A<9 CB EFB<@BEF< AG:AB 
FM4F9?PAB CDB4A4?<;<DB64FP < 6OS6<FP, 6 K9@ CD<K<A4: 6 ;4FD4F4I A4 <ECB?P-
;B64A<9 FDG8B6OI D9EGDEB6, @4F9D<4?B6, @9I4A<;@B6 <?< < 6 FB@, < 8DG7B@.  

"F>?BA9A<9 BF 7D4H<>4 849F B5MGR BJ9A>G 6E9I A45BDB6 D45BF CDB9>F4 A4 
BCD989?9AAGR 84FG. �4:AB BF@9F<FP, KFB 6 SV A9F <AHBD@4J<< B >D<F<-

K9E>B@ CGF<. �D4H<> BF>?BA9A<S BF ;4C?4A<DB64AAOI EDB>B6 D45BF CB>4-
;O649F <;@9A9A<S 6 86<:9A<< H<A4AEB6OI CBFB>B6, 4 A9 6B 6D9@9A<. �8<AEF-
69AAO= FBKAO= @9FB8, CB;6B?SRM<= BCD989?<FP <EF<AAB9 6D9@S IB84 D45BF 
A48 CDB9>FB@, � QFB ED46A9A<9 E9F96B7B 7D4H<>4 CDB9>F4 E H4>F<K9E><@ E9F9-
6O@ 7D4H<>B@. "8A4>B CB>4;4F9?P SV BK9AP CB?9;9A 8?S BCD989?9A<S, 6 >4-
>B@ A4CD46?9A<< <89F 6ES D45BF4 A48 CDB9>FB@.  

"5M9CD<;A4AB, KFB BEAB6AO@ E6B=EF6B@ @9FB8<>< BE6B9AAB7B B5N9@4 
S6?S9FES 6B;@B:ABEFP  B5A4DG:9A<S A4 D4AA<I EF48<SI D94?<;4J<< CDB9>F4 
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A9EBBF69FEF6<S H4>F<K9E><I CB>4;4F9?9= CDB9>F4 C?4AB6O@ ;A4K9A<S@, CDB-
7AB;<DB64A<S A4  <I BEAB69 D9;G?PF4FB6 6OCB?A9A<S CDB9>F4 (EDB>B6, ;4FD4F 
< F.8.) < CD<ASF<S E6B96D9@9AAOI >BDD9>F<DGRM<I 6B;89=EF6<=, 6C?BFP 8B 
CD9>D4M9A<S CDB9>F4.  
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1. #9D9K<E?<F9 BEAB6AO9 CBASF<S FD48<J<BAAB7B @9FB84 < @9FB84 BE-
6B9AAB7B B5N9@4. 

2. !4;B6<F9 @9FB8O (ECBEB5O)  <;@9D9A<S BE6B9AAB7B B5N9@4. 
3. �4=F9 I4D4>F9D<EF<>G EBEFBSA<S  CDB9>F4 A4 BEAB64A<< A9E>B?P><I 

CB>4;4F9?9= CV < SV. 

4. �4=F9 I4D4>F9D<EF<>G EBEFBSA<S  CDB9>F4 A4 BEAB64A<< A9E>B?P><I 
CB>4;4F9?9= CPI < SPI. 

5. � K9@ BEB59AABEFP  CD<@9A9A<S @9FB84 BE6B9AAB7B B5N9@4 CB CB>4-
;4F9?S@ H<;<K9E><I B5N9@B6? 

6. #D<698<F9 CBE?98B64F9?PABEFP >BAFDB?S CDB9>F4 @9FB8B@ BE6B9AAB-
7B B5N9@4. 
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#?4A<DB64A<9 >B@@GA<>4J<=. $4ECDBEFD4A9A<9 <AHBD@4J<<. "FK9F-
ABEFP B5 <ECB?A9A<<. 'CD46?9A<9 CD<9@>B=-E84K9= B5N9>F4. �4>DOF<9 CDB-
9>F4. 

 

'CD46?9A<9 >B@@GA<>4J<S@< CDB9>F4 (GCD46?9A<9 6;4<@B89=EF6<9@ 

<AHBD@4J<BAAO@< E6S;S@<) � GCD46?9AK9E>4S HGA>J<S, A4CD46?9AA4S A4 
B59EC9K9A<9 E6B96D9@9AAB7B E5BD4, 79A9D4J<<, D4ECD989?9A<S < EBID4A9A<S 
A9B5IB8<@B= CDB9>FAB= <AHBD@4J<<. 

#B8 <AHBD@4J<9= CBA<@4RF EB5D4AAO9, B5D45BF4AAO9 < D4ECD989?9A-

AO9 84AAO9. +FB5O 5OFP CB?9;AB= 8?S CD<ASF<S D9L9A<=, <AHBD@4J<S 
8B?:A4 5OFP CD98BEF46?9A4 E6B96D9@9AAB, CB A4;A4K9A<R < 6 G8B5AB= HBD-
@9. -FB 8BEF<749FES <ECB?P;B64A<9@ EB6D9@9AAOI <AHBD@4J<BAAOI F9IAB-
?B7<= 6 D4@>4I E<EF9@O GCD46?9A<S CDB9>FB@. 

�B@@GA<>4J<< < EBCGFEF6GRM4S <@ <AHBD@4J<S S6?SRFES E6B97B DB84 
HGA84@9AFB@ 8?S B59EC9K9A<S >BBD8<A4J<< 89=EF6<= GK4EFA<>B6 CDB9>F4.  

� >4K9EF69 BEAB6AOI CBFD95<F9?9= <AHBD@4J<< CDB9>F4 6OEFGC4RF: 
CDB9>F-@9A98:9D 8?S 4A4?<;4 D4EIB:89A<= H4>F<K9E><I CB>4;4F9?9= 

6OCB?A9A<S D45BF BF ;4C?4A<DB64AAOI < CD<ASF<S D9L9A<= CB CDB9>FG; 
;4>4;K<> 8?S BE698B@?9AABEF< B IB89 6OCB?A9A<S D45BF CDB9>F4; 
CBEF46M<>< CD< 6B;A<>AB69A<< CBFD95ABEF< 6 @4F9D<4?4I, B5BDG8B64-

A<< < F. C., A9B5IB8<@OI 8?S 6OCB?A9A<S D45BF; 
CDB9>F<DB6M<><, >B784 A9B5IB8<@B 6A9EF< <;@9A9A<S 6 CDB9>FAGR 8B-

>G@9AF4J<R; 

A9CBED98EF69AAO9 <ECB?A<F9?< D45BF A4 @9EF4I. 
'CD46?9A<9 >B@@GA<>4J<S@< B59EC9K<649F CB889D:>G E<EF9@O E6S;< 

(6;4<@B89=EF6<=) @9:8G GK4EFA<>4@< CDB9>F4, C9D984KG GCD46?9AK9E>B= < 

BFK9FAB= <AHBD@4J<<, A4CD46?9AAB= A4 B59EC9K9A<9 8BEF<:9A<S J9?9= CDB-
9>F4. �4:8O= GK4EFA<> CDB9>F4 8B?:9A 5OFP CB87BFB6?9A > 6;4<@B89=EF6<R 

6 D4@>4I CDB9>F4 6 EBBF69FEF6<< E 97B HGA>J<BA4?PAO@< B5S;4AABEFS@<. 

(GA>J<S GCD46?9A<S <AHBD@4J<BAAO@< E6S;S@< 6>?RK49F E?98GRM<9 
CDBJ9EEO: 

C?4A<DB64A<9 E<EF9@O >B@@GA<>4J<=, BCD989?9A<9 <AHBD@4J<BAAOI 
CBFD95ABEF9= GK4EFA<>B6 CDB9>F4 (EBEF46 <AHBD@4J<<, EDB>< < ECBEB5O 8BE-
F46><); 

E5BD < D4ECD989?9A<9 <AHBD@4J<<, CDBJ9EEO D97G?SDAB7B E5BD4 < 

E6B96D9@9AAB= 8BEF46>< A9B5IB8<@B= <AHBD@4J<< GK4EFA<>4@ CDB9>F4; 
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BFK9FABEFP B IB89 6OCB?A9A<S CDB9>F4, B5D45BF>4 H4>F<K9E><I D9;G?P-
F4FB6 EBEFBSA<S D45BF CDB9>F4, EBBFABL9A<9 E C?4AB6O@< < 4A4?<; F9A89A-

J<=, CDB7AB;<DB64A<9; 
8B>G@9AF<DB64A<9 IB84 D45BF E5BD; B5D45BF>4 < BD74A<;4J<S ID4A9A<S 

8B>G@9AF4J<< CB CDB9>FG. 
#?4A<DB64A<9 E<EF9@O >B@@GA<>4J<=. #?4A >B@@GA<>4J<= S6?S9FES 

EBEF46AB= K4EFPR C?4A4 CDB9>F4. "A 6>?RK49F: 
C?4A E5BD4 <AHBD@4J<<, 6 >BFBDB@ BCD989?SRFES <EFBKA<>< <AHBD@4-

J<< < @9FB8O 99 CB?GK9A<S; 
C?4A D4ECD989?9A<S <AHBD@4J<<, 6 >BFBDB@ BCD989?SRFES CBFD95<F9?< 

<AHBD@4J<< < ECBEB5O 99 8BEF46><; 
89F4?PAB9 BC<E4A<9 >4:8B7B 8B>G@9AF4, >BFBDO= 8B?:9A 5OFP CB?GK9A 

<?< C9D984A, 6>?RK4S HBD@4F, EB89D:4A<9, GDB69AP 89F4?PABEF< < <ECB?P-
;G9@O9 BCD989?9A<S; 

C?4A 66B84 6 89=EF6<9 F9I <?< <AOI 6<8B6 >B@@GA<>4J<=; 
@9FB8O B5AB6?9A<S < EB69DL9AEF6B64A<S C?4A4 >B@@GA<>4J<=.  
#?4A >B@@GA<>4J<= HBD@4?<;G9FES < 89F4?<;<DG9FES 6 ;46<E<@BEF< BF 

CBFD95ABEF9= CDB9>F4. 
%5BD < D4ECD989?9A<9 <AHBD@4J<<. � D4@>4I CDB9>F4 EGM9EF6G9F CB-

FD95ABEFP 6 BEGM9EF6?9A<< D4;?<KAOI 6<8B6 >B@@GA<>4J<=: 6AGFD9AA<9 
(6AGFD< >B@4A8O CDB9>F4) < 6A9LA<9 (E DG>B6B8EF6B@ >B@C4A<<, ;4>4;K<>B@, 
6A9LA<@< BD74A<;4J<S@< < F. 8.); HBD@4?PAO9 (BFK9FO, ;4CDBEO, EB69M4A<S) 
< A9HBD@4?PAO9 (A4CB@<A4A<S, B5EG:89A<S);C<EP@9AAO9 < GEFAO9; 69DF<-
>4?PAO9 < 7BD<;BAF4?PAO9. 

%<EF9@O E5BD4 < D4ECD989?9A<S <AHBD@4J<< 8B?:AO B59EC9K<64FP CB-
FD95ABEF< D4;?<KAOI 6<8B6 >B@@GA<>4J<=. �?S QF<I J9?9= @B7GF <ECB?P;B-
64FPES 46FB@4F<;<DB64AAO9 < A946FB@4F<;<DB64AAO9 @9FB8O E5BD4, B5D45BF-
>< < C9D984K< <AHBD@4J<<. 

!946FB@4F<;<DB64AAO9 @9FB8O 6>?RK4RF E5BD < C9D984KG 84AAOI A4 
5G@4:AOI ABE<F9?SI, CDB6989A<9 EB69M4A<=. �6FB@4F<;<DB64AAO9 @9FB8O 
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