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,0%(%)%1 – &.'!0*1$*&1 
 

, 9:;<=>: ?;@:>A: ?B9<CDEFB? >G: 9H:A>I: GFJ <H<BHD;K>FJ GKC >9<LMNC µ:J >G< 
GµDµ: 'FO:C<H<@A:J G<L )CNG:G<L .?OC<H<@IB<= "B9:IM?LGIB<= $M;=µ:G<J GFJ !PG;:J. .< 
>Fµ:CGIBQG?;< ;QH< >GFC MI?R:@K@D :LGDJ GFJ ?;@:>A:J B:G?AO? F B:HD >LC?;@:>A: µ?G:R= µ:J, 
:9<GSH?>µ: GFJ µ:B;<O;QCI:J TIHA:J µ:J, GFJ :HHFH<?BGAµF>FJ, GFJ :HHFH<B:G:CQF>FJ B:I G<L 
>?U:>µ<= >GFC 9;<>K9IBQGFG: GFJ BPE? µI:J.  

!;NG: :9’QH: E: ESH:µ? C: ?LO:;I>GD><Lµ? E?;µP GFC ?9IUHS9<CG: B:EF@FGD µ:J B=;I< 
4:µ9<L;AMF 2?N;@I< , :;OIBP @I: GIJ @CN>?IJ GIJ <9<A?J µ:J µ?GSMK>? B:G: GF MIP;B?I: G<L 
µ:EDµ:G<J &;@PCK>F 1I<ABF>F *I<µFO:CIBNC "9IO?I;D>?KC, GFC ?9Iµ<CD G<L >GF O;D>F C?KC 
G?OC<H<@INC >GF µPEF>F B:I GFC ?B9QCF>F ?;@:>INC :9< QH<LJ G<LJ T<IGFGSJ G<L, G< <9<A< 
:9<G?H?A U:>IBQ >L>G:GIBQ ?RSHIRFJ 9;<B?IµSC<L C: :CG:9<B;IE<=µ? >GIJ :9:IGD>?IJ G<L >Dµ?;:. 
3: ESH:µ? C: G<C ?LO:;I>GD><Lµ? @I: GFC L9<µ<CD G<L B:I GFC 9<H=GIµF U<DE?IP G<L >GF 
>L@B;QGF>F B:I GFC <H<BHD;K>F GFJ 9:;<=>:J ?;@:>A:J. 
 
*:;SHF -GLHI:CD : 

);OIBP E: DE?H: C: ?LO:;I>GD>K G<LJ 9:99<=M?J µ<L 2?N;@I< )µ9?H<L;@Q B:I *:>IHIBD 
9<L µ? µ?@PHK>:C QG:C <I @<C?AJ µ<L ?;@PV<CG:C >LC?ONJ 9;<B?IµSC<L C: µ<L 9;<>TS;<LC GF 
VNF 9<L ?9IELµ<=>:C C: SOK. .<LJ @<C?AJ µ<L 1:µI:CQ *:;SHF B:I ':;IPCC: )µ9?H<L;@<= @I: 
GIJ :;OSJ 9<L µ<L SMK>:C B:I GFC ?H?LE?;A: GKC ?9IH<@NC 9<L SB:C: >GF VKD µ<L, GFC :M?;TD 
µ<L *:;SHF *:>IHIBD @I: GFC L9<>GD;IRF B:I GFC B:G:CQF>F GFJ :9?C:CGA µ<L. 

3: DE?H: C: ?LO:;I>GD>K E?;µP G<C >=VL@Q µ<L Alfredo Javier Gonel Crespo @I: GFC 
:@P9F, GFC B:G:CQF>F, GFC L9<>GD;IRF B:I GFC NEF>D G<L @I: GF >LC?OD U?HGAK>D µ<L B:I GFC 
:CP9GLRF GFJ L9<µ<CDJ, 9;<>QC 9<L H?A9?I >GIJ µS;?J µ:J. .SH<J GFC R:MS;TF µ<L *:;SHF 
*:>IHIBD B:I G<LJ TAH<LJ µ<L %;<C<9<=H<L -<TA:, !:9:E:C:><9<=H<L WTF, '9?HMSB: *:>AHF, 
1<µSCIB<L 0:AF, 0HN;<L ':;A: B:I *;:G>PHF !:CG?HD, ':G>AC<L 1DµFG;: @I: GFC L9<>GD;IRF 
B:I GFC TIH<R?CA: G<LJ. 
 
%;<C<9<=H<L -<TA: : 

3: DE?H: C: ?LO:;I>GD>K ?@BP;MI: G<LJ @<C?AJ µ<L %;<CQ9<LH< 2IPCCF B:I ':@M:HFCD 
@I: GFC L9S;µ?G;F 9;<>9PE?I: GFC <9<A: B:GSU:H:C @I: C: <H<BHF;N>K GIJ >9<LMSJ µ<L B:I GFC 
XLO<H<@IBD L9<>GD;IRF G<LJ. .FC :M?;TD µ<L !:C:@ING:, GFC @I:@IP µ<L %:>INGF !:C:@ING: 
B:I G< >=CG;<TQ µ<L +IPB: 3<MK;D @I: GFC L9<µ<CD G<LJ, GFC :@P9F G<LJ B:I GFC L9<>GD;IRD 
G<LJ. 

.SH<J E: DE?H: C: ?LO:;I>GD>K G<LJ TAH<LJ µ<L *:;SHF -GSHH:, '<=G>< 4N>G:, 
4<;BQCGVFH: #PCI:, )CGKCA: !:9:M<9<=H<L B:I 4:;M:;P *:>IHIBD @I: GF TIH<R?CA: B:I GFC 
9<H=GIµF U<DE?IP G<LJ. 
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, MI:O?A;I>F S;@<L (Project management) :9<G?H?A SC:C :9< G<LJ >Fµ:CGIBQG?;<LJ 

BHPM<LJ GFJ ?9I>GDµFJ G<L µPC:GVµ?CG. , :C:@CN;I>F B:I MI:O?A;I>F GKC BICM=CKC B:I GKC 

B;A>IµKC >LCEFBNC >? SC: S;@< :9<G?H?A SC: :9< G: :CGIB?Aµ?C: ?;@:>A:J G<L MI:O?I;I>GD S;@<L 

(Project Manager). -GF UI<µFO:CIBD 9:;:@K@D SO<Lµ? 9<HHP MI:T<;?GIBP S;@:, µIB;P D µ?@PH:, 

>=CE?G: D :9HP B:I µ? µ?@PH< D µIB;Q ;A>B<. .< >=>GFµ: 9:;:@K@DJ GFJ :LG<BICFG<UI<µFO:CA:J 

TOYOTA (TPS) ?AO? 9<H= MI:T<;?GIBD 9;<>S@@I>F :9< G: µSO;I GQG? MI:M?M<µSC: >L>GDµ:G: 

UI<µFO:CIBDJ 9:;:@K@DJ. , TOYOTA :C:9G=>><CG:J B:I ?T:;µQV<CG:J GFC HIGD TIH<><TA:, 

:RI<9<INCG:J HI@QG?;: :;OIBP LHIBP @I: C: 9:;P@?I GIJ AMI?J 9<>QGFG?J G?HIBNC :@:ENC B:I 

?R:H?AT<CG:J GF >9:GPHF, >LC?A>T?;? >GFC :=RF>F GFJ :RA:J G<L G?HIB<= 9;<YQCG<J B:I GFJ 

9<IQGFG:J G<L.  

-GFC 9:;<=>: 9GLOI:BD ?;@:>A: :>O<HFEDB:µ? µ? G: >GPMI: B:I GFJ MI?;@:>A?J GFJ 

MI:O?A;I>FJ S;@<L, µ? GF IMS: GFJ HIGDJ TIH<><TA:J B:I GFC :CP9GLRF GKC 14 :;ONC B:I GFJ 

B<LHG<=;:J GFJ TOYOTA. !I< >L@B?B;IµSC: >G< 9;NG< B?TPH:I< <;A>:µ? GFJ U:>IBSJ SCC<I?J  

?;@:>A:, S;@<, H?IG<L;@A: B:I MI?;@:>A?J, 9Q;<I B:I L9F;?>A?J G<L S;@<L. 

 -G< M?=G?;< B?TPH:I< R?BICPµ? GFC :CPHL>F GFJ MI:O?A;I>FJ G<L S;@<L. )9Q GIJ 9I< 

>Fµ:CGIBSJ SCC<I?J >GF MI:O?A;I>F G<L S;@<L ?AC:I F :C:HLGIBD M<µD ?;@:>INC (Work Breakdown 

Structure) >=µTKC: µ? GFC <9<A: µI: 9;<>:C:G<HI>µSCF MIP>9:>F ?CQJ S;@<L >? µIB;QG?;: 

>G<IO?A: 9:;SO?I G< :9:;:AGFG< 9H:A>I< @I: GFC H?9G<µ?;D ?BGAµF>F G<L BQ>G<LJ B:I G<L ?HS@O<L, 

Q9KJ B:I GFC 9;<@;:µµ:GI>µSCF :CP9GLRF G<L.  -? :LGQ G< B?TPH:I< :C:H=<CG:I < B:CQC:J 

100%, G< G;A@KC< MI:O?A;I>FJ G<L S;@<L, < ;QH<J G<L project manager B:ENJ B:I G: :9:IG<=µ?C: 

9;<>QCG: G<L. *:>IBP ?;@:H?A: GFJ MI<ABF>FJ G<L S;@<L :9<G?H<=C G: MI:@;Pµµ:G: Gantt, Pert 

B:I F µSE<M<J B;A>IµFJ MI:M;<µDJ.  

.< G;AG< B?TPH:I< :T<;P GIJ B;A>Iµ?J >LCEDB?J :C:H=<CG:J GFC SCC<I:, GIJ U:>IBSJ 

B:GF@<;A?J B:I GF MI:MIB:>A: MI:O?A;I>FJ GKC BICM=CKC >? SC: S;@<. -? >LCSO?I: G<L G;AG<L 

B?T:H:A<L, Q9<L 9;<>MI<;A>GFB:C <I B;A>Iµ?J >LCEDB?J-BACMLC<I, G< GSG:;G< B?TPH:I< :>O<H?AG:I 

µ? GF MI:MIB:>A: HDXFJ :9<TP>?KC. '?GP GFC ?9?R?;@:>A: GKC 9HD;<T<;INC , >=µTKC: µ? GIJ 

>LCEDB?J G<L S;@<L D GFJ ?9IO?A;F>FJ, <I :9<TP>?IJ MI:B;AC<CG:I >? 9;<@;:µµ:GI>µSC?J D µF 

9;<@;:µµ:GI>µSC?J. -Fµ:CGIBQ ?;@:H?A< L9<>GD;IRFJ GFJ HDXFJ :9<TP>?KC B:I GKC 9IE:CNC 

>LC?9?INC G<LJ :9<G?H<=C G: 1SCM;: :9<TP>?KC G: <9<A: O;F>Iµ<9<I<=CG:I ?L;SKJ >GFC 

?9IO?I;F>I:BD S;?LC: B:I >L@B?B;IµSC: >GFC :CPHL>F :9<TP>?KC, >LµUPHH<CG:J SG>I >G<C 

9;<>MI<;I>µQ µI:J >G;:GF@IBDJ µ? 9?;I>>QG?;?J 9IE:CQGFG?J C: ?9IG?LOE<=C <I >GQO<I G<L S;@<L.  

-G< 9Sµ9G< B?TPH:I< 9:;<L>IPV<Lµ? GIJ 14 :;OSJ GFJ :LG<BICFG<UI<µFO:CA:J TOYOTA. 
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!;<G<= QµKJ R?BICD><Lµ? GFC 9:;<L>A:>F GKC :;ONC 9:;:ES>:µ? GFC SCC<I: GFJ HIGDJ 

9:;:@K@DJ B:I GFJ >9:GPHFJ B:ENJ B:I  GIJ U:>IBSJ SCC<I?J B:I G: ?;@:H?A: 9<L MIS9<LC GF 

TIH<><TA: B:I GFC B<LHG<=;: GFJ HIGDJ 9:;:@K@DJ 9;<B?IµSC<L < :C:@CN>GFJ C: B:G:C<D>?I 

9HD;KJ G< 9?;I?OQµ?C< :LGNC GKC :;ONC
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&*1!)#)2 
 

H :;<=>?@? >A; :;ABC=D;@? EDFGH (project management) :C:9G=OEFB? KJ R?OK;I>GQ 

@CK>GIBQ 9?MA< :9Q GFC ?T:;µ<@D GKC :;ONC GFJ MI<ABF>FJ :HHP B:I GFJ ?9IO?I;F>I:BDJ S;?LC:J 

>? MIPT<;<LJ G<µ?AJ ?T:;µ<@DJ, Q9KJ :LGQJ GKC B:G:>B?LNC, GFJ UI<µFO:CA:J , GFJ µFO:C<H<@A:J 

B:I GKC µ?@PHKC >G;:GIKGIBNC 9;<@;:µµPGKC. 

 

*@I<D=A 
 

, MI:O?A;I>F S;@<L (project management) O;F>Iµ<9<ISIG:I :9< GIJ :;OSJ GKC 9;NGKC 

9<HIGI>µNC. !;<T:CNJ µIB;P B:I µ?@PH: S;@: 9;:@µ:G<9<IDEFB:C >G<C :;O:A< BQ>µ< (9L;:µAM?J 

GFJ )I@=9G<L, !:;E?CNC:J >GFC )EDC: , B:G:>B?LD <9HNC @I: GFC MI?R:@K@D 9<HSµKC BH9) . 

'SO;I G< 1900 S;@: L9<M<µDJ ,B:GP @?CIBQ B:CQC: , MI<IB<=CG:C :9Q :;OIGSBG<C?J , µFO:CIB<=J 

B:I ?;@<MF@<=J µ? 9:;PM?I@µ: G<LJ Vitruvius (1<J :INC:J !.%.) , Christofer Wren (1632-1723) , 

Tomas Telford (1757-1834) B:I Isambard Kingdom Brunel (1806-1859) .  

.< 1950 <;@:CI>µ<A B:I T<;?AJ R?BACF>:C >L>GFµ:GIBP C: O;F>Iµ<9<I<=C ?;@:H?A: @I: GFC 

MI:O?A;I>F S;@<L B:I ?IMIBSJ G?OCIBSJ @I: 9<H=9H<B: µFO:C<H<@IBP S;@: 9<L 9:;<L>A:V:C 

:U?U:IQGFG: D BACMLC< . &I ML< 9;<9PG<;?J GFJ MI:O?A;I>FJ S;@<L ?AC:I < %SC;I 2B:CG (Henry 

Gantt 1861 - 1919) B:I < )C;A 0:@IQH (Henri Fayol 1841- 1925). O  %SC;I 2BPCG ,)µ?;IB:CQJ 

µFO:CIBQJ B:I B<ICKCIBQJ ?9I>GDµ<C:J, ?I>D@:@? GIJ :;OSJ G<L 9;<@;:µµ:GI>µ<= B:I ?HS@O<L >GF 

MI:O?A;I>F S;@KC. .< @CK>GQ MIP@;:µµ: 2BPCG , ?AC:I  SC: ;:UMQ@;:µµ: 9<L 9:;<L>IPV?I GIJ 

M;:>GF;IQGFG?J G<L S;@<L G< <9<A< <C<µP>EFB? SG>I :9Q :LGQC. & )C;A 0:@IQH , 2PHH<J 

µFO:CIBQJ B:I MI?LELCGDJ <;LO?AKC 9<L :CS9GLR? µI: @?CIBD E?K;A: @I: GFC MI<ABF>F 

?9IO?I;D>?KC B:I ?AC:I @CK>GQJ @I: GFC MFµI<L;@A: GKC 9SCG? MI<IBFGIBNC H?IG<L;@INC <I <9<A?J 

:9<G?H<=C G: E?µSHI: B:I G< >Nµ: GFJ @CN>FJ 9<L >O?GAV?G:I µ? GF MI:O?A;I>F B:I G<C 

9;<@;:µµ:GI>µQ ?CQJ S;@<L . &I +?IG<L;@A?J :LGSJ ?AC:I <I ?RDJ :  

1. !;QUH?XF B:I >O?MI:>µQJ 

2. &;@PCK>F 

3. 1I<ABF>F  

4. -LCG<CI>µQJ 

5. WH?@O<J  
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 4:I < 2B:CG B:I < 0:@IQH L9D;R:C µ:EFGSJ G<L 0;SCG?;IB .SIH<; ( Frederick Winslow 

Taylor , 1856 -1915). & .?YH<; , )µ?;IB:CQJ µFO:C<HQ@<J µFO:CIBQJ , :>O<HDEFB? µ? GF 

U?HGAK>F GFJ UI<µFO:CIBDJ :9<M<GIBQGFG:J (Industrial efficiency). 3?K;?AG:I KJ < 9:GS;:J GFJ 

?9I>GFµ<CIBDJ MI:O?A;I>FJ (scientific managment) B:I L9D;R? SC:J :9< G<LJ 9;NG<LJ  >LµU<=H<LJ 

MI<ABF>FJ. & .?YH<; µ:VA µ? G<C 2BPCG SE?>:C GIJ E?µSHI?J :;OSJ GFJ MI:O?A;I>FJ S;@KC.  

&I >=@O;<C?J :;OSJ GFJ MI:O?A;I>FJ S;@KC <I <9<A?J SB:C:C GF MI:O?A;I>F S;@KC SC: 

MI:B;IGQ @CK>GIBQ :CGIB?Aµ?C< :HHP B:I SC: ?9P@@?Hµ: P;OI>:C C: :C:9G=>><CG:I Q9KJ 

:C:TS;EFB? GFC M?B:?GA: G<L 1950. .FC M?B:?GA: :LGD :C:9G=OEFB:C M=< U:>IBP µ:EFµ:GIBP 

µ<CGSH: O;<C<9;<@;:µµ:GI>µ<= M;:>GF;I<GDGKC, <I µSE<M<I  PERT  (:9Q G<C Booz Allen 

Hamilton ) B:I CPM <I <9<A?J :9<GSH?>:C >G:EµQ >GF MI:O?A;I>F S;@KC. 

, µSE<M<J PERT (Program Evaluation and Review Technique) :C:9G=OEFB? :9Q GFC 

?G:I;A: 9;<µDE?I:J :µLCGIB<= LHIB<= RAND Corp. @I: G< (:LGIBQ GKC ,CKµSCKC !<HIG?INC B:I 

G< S;@< GFJ :CP9GLRFJ GKC 9L;:LHIBNC >L>GFµPGKC Polaris. )CGA>G<IO: F µSE<M<J CPM (Critical 

Path Method) @CK>GD >G: ?HHFCIBP B:I KJ  /EJ<:<K +D=@;µ?K -;A:D<µLK :C:9G=OEFB? :9Q GIJ 

?G:I;?A?J DuPont Corporation B:I Remington Rand Corporation µ? >B<9Q GFC MI:O?A;I>F S;@KC 

>LCGD;F>FJ. , MIPM<>F B:I :9<M<OD GKC µ?EQMKC :LGNC S@IC? µ? G:O=G:G< G;Q9< SG>I N>G? 

>Dµ?;: :9<G?H<=C U:>IBSJ µ?EQM<LJ @I: GF MI:O?A;I>F S;@KC. 

-Dµ?;: < ON;<J GFJ MI:O?A;I>FJ S;@KC E?K;?AG:I IMI:AG?;: :C:9GL@µSC<J B:I 9;<>?HB=?I 

IMI:AG?;< ?CMI:TS;<C GQ>< >G<C IMIKGIBQ, MFµQ>I< G<µS: Q>< B:I >GFC :B:MFµ:YBD B<ICQGFG:. 

)9QM?IRF G<L @?@<CQG<J :LG<= :9<G?H?A F =9:;RF 9<HHNC B:I IMI:AG?;: M;:>GD;IKC MI?ECNC 

<;@:CI>µNC 9<L SO<LC KJ >GQO< GFC :CP9GLRF G<L @CK>GIB<= 9?MA<L GFJ MI:O?A;I>FJ S;@KC. 

 '?G:R= :LGNC R?OK;AV<LC <I International Project Management Association G< <9<A< 

IM;=EFB? >GFC ?L;K9F  G< 1967 KJ <µ<>9<CMA: :;B?GNC ?ECIBNC <;@:CI>µNC MI:O?A;F>FJ S;@<L , 

B:I G< Project Management Institute G< <9<A< >OFµ:GA>GFB? G< 1969 >GIJ ,CKµSC?J 9<HIG?A?J  

)µ?;IBDJ B:I 9:;SO?I 9<HH:9HSJ 9I>G<9<ID>?IJ.  
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+&4!(!*% 1 : 6!1*+&1 &""%*&1 

1.1 EDFA@=A, (C;I<MDF=A, NDF< 
 

, !"#$%&$ (work) F <9<A: 9:;P@?G:I :9< SC:C &IB<C<µIBQ &;@:CI>µQ (Organization) ?AC:I 

:9<GSH?>µ: !"#$%&'(#)* (Operations) B:I ‘+'(,* (Projects) . 

 

'!()*+"#&$ ?AC:I µA: O;<CIBP >LC?ODJ B:I ?9:C:H:µU:CQµ?CF 9;<>9PE?I:. 

 

,"#* ?AC:I µA: O;<CIBP 9?;I<;I>µSCF 9;<>9PE?I: @I: GF MFµI<L;@A: ?CQJ µ<C:MIB<= 9;<YQCG<J D 

µI:J µ<C:MIBDJ L9F;?>A:J . 

 

, SCC<I: “O;<CIBP 9?;I<;I>µSCF 9;<>9PE?I:” >Fµ:AC?I QGI G< S;@< SO?I O;<CIBP 

B:E<;I>µSC: :;OD B:I GSH<J. , SCC<I: “µ<C:MIBQ 9;<YQC D L9F;?>A:” >Fµ:AC?I QGI G< :9<GSH?>µ: 

?CQJ S;@<L ?AC:I 9PCG: MI:T<;?GIBQ :9< G< :9<GSH?>µ: ?CQJ PHH<L S;@<L, :BQµF B:I :C T:AC<CG:I 

G: M=< :9<G?HS>µ:G: 9:C<µ<IQGL9:. 2I: 9:;PM?I@µ: :J E?K;D><Lµ? GF MFµI<L;@A: 9I>GKGIBDJ 

BP;G:J :9< ML< MI:T<;?GIBSJ G;P9?V?J. .: M=< 9;<YQCG: µ<IPV<LC, QµKJ 9:;DOEF>:C µ? 

MI:T<;?GIBQ G;Q9<, BPGK :9< MI:T<;?GIBP >B?9GIBP , :9?LE=C<CG:I >? MI:T<;?GIBP PG<µ: ,µ? 

MI:T<;?GIBSJ MI:MIB:>A?J BH9.  

&I IMIQGFG?J :LGSJ GKC S;@KC, C: ?AC:I O;<CIBP 9?;I<;I>µSC: :HHP B:I µ<C:MIBP 

?@O?I;Dµ:G:, S;O<CG:I >? :CGAE?>F µ? GF M<µD 9<L SO<LC <I 9?;I>>QG?;?J ?9IO?I;D>?IJ 9<L 

H?IG<L;@<=C UP>F MI:MIB:>INC 9<L SO<LC >G:E?;Q B:I µQCIµ< O:;:BGD;:. , MI:O?A;I>F :LGNC GKC 

IMI<GDGKC ?AC:I >LOCP M=>B<HF µI: B:I :9:IG?A IMI:AG?;?J IB:CQGFG?J :9Q MI:T<;?GIBP @CK>GIBP 

9?MA:. 

WG>I F 9;NGF 9;QBHF>F 9<L :CGIµ?GK9AV<Lµ? >GF MI:O?A;I>F S;@KC ?AC:I C: 

?R:>T:HA><Lµ? QGI G< S;@< ?BG?H?AG:I B:I 9:;:MAM?G:I H:µUPC<CG:J L9QXF B:E<;I>µSC<LJ 

9?;I<;I>µ<=J. !?;I<;I>µ<A 9<L µ9<;?A C: ?AC:I :C?9:;BDJ MI:ES>Iµ<J O;QC<J, 9?;I<;I>µSC<J 

9;<Z9<H<@I>µQJ B.:. , M?=G?;F 9;QBHF>F 9<L ?AC:I B:I 9I< TIHQM<RF, ?AC:I F U?HGI>G<9<AF>F 9<L 

:9:IG?AG:I C: @AC?I >? QH<LJ G<LJ 9:;P@<CG?J 9<L ?9F;?PV<LC GFC ?BGSH?>F ?CQJ S;@<L. "9<µSCKJ, 

SC: S;@< ?AC:I SC: 9;<>?BGIBP ?9IH?@µSC< >=C<H< M;:>GF;I<GDGKC 9<L ?9IHS@<CG:I @I: GF 

USHGI>GF O;D>F GKC 9Q;KC (O;QC<J, O;Dµ:G:, PCE;K9<I, LHIBP, µFO:CDµ:G:, ?CS;@?I:, ON;<J B.:.) 

µ? :9NG?;< >B<9Q GFC ?9AG?LRF GKC 9;<B:E<;I>µSCKC >GQOKC G<L S;@<L. 

WG>I B:G:HD@<Lµ? >? SC: M?=G?;< <;I>µQ (B:GP Turner) @I: G< S;@<: 
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,"#* "-*.# /*. "(0"-'1µ. 2.$3 $% %4%-% .*5')4#*%# 46'%#, µ10.*/7 , %#2%*%µ#2%- 46'%# 2.# 4')$"7 

89"7 %'(.*)*%*$.# 2.$3 2.#*%:.*; $'64%, µ" <$60% $1* .*391=1 <&(2"2'#µ/*%& .*$#2"#µ/*%& 

"'(.<#)* 4%& /0%&* <&(2"2'#µ/*"7 4'%>#.('.:/7 2.# &462"#*$.# <" >">%µ/*%&7 2%<$%9%(#2%87 2.# 

0'%*#2%87 4"'#%'#<µ%87, )<$" *. 4.'.05"- µ#. "4,:"9;7 µ"$.?%9; 1 %4%-. %'-@"$.# µ/<, 

4%<%$#2)* 2.# 4%#%$#2)* <$60,*. 

1.2 !HI;>C=µCH< I<M EDF<M 
 

[J :CGIB?Aµ?C< G<L S;@<L (Project scope) <;AV?G:I G< >=C<H< GFJ , E?K;FGIBP ?BGIµNµ?CFJ, 

:9:IG<=µ?CFJ ?;@:>A:J @I: G< S;@<. & Q;<J scope :9<MAM?G:I >G: ?HHFCIBP µ? GIJ HSR?IJ « "8'%7 » 

D « "µ?/9"#. ». \µKJ SO?I B:EI?;KE?A , :CGA :LGDJ , F ?L;?A: O;D>F GFJ HSRFJ « .*$#2"-µ"*% ».  

.< :CGIB?Aµ?C< G<L S;@<L :9<G?H?A :  

! 'SG;< G<L µ?@SE<LJ G<L S;@<L B:I QOI GFJ 9<IQGFG:J G<L. 

! *P>F ?9IB<ICKCA:J µ?G:R= GKC 9:;:@QCGKC G<L S;@<L MFH:MD 9<IQ ?AC:I G< :CGIB?Aµ?C< 

@I: G< <9<A< MI:9;:@µ:G?=<CG:I , >LC:HHP><CG:I ,>LµTKC<=C D MI:TKC<=C.  

! *:>IBQ >L>G:GIBQ G<L >O?MI:>µ<=. 

.< :CGIB?Aµ?C< µ9<;?A C: :C:TS;?G:I ?AG? >? <HQBHF;< G< S;@< ?AG? >? BPE? TP>F G<L. 

.< :CGIB?Aµ?C< G<L S;@<L B:E<;AV?I GFC 9<>QGFG: B:I GF 9<IQGFG: GKC :9:IG<=µ?CKC 

@CN>?KC, 9<L 9;<S;O<CG:I :9< GFC «BH:>IBD MI<ABF>F – MI:O?A;I>F» B:I GFC «MI<ABF>F – 

MI:O?A;I>F S;@<L». 2I: 9:;PM?I@µ:, F 9:;:@K@D ?CQJ H<@I>µIB<= ?AC:I 9IE:CQC C: µFC :9:IG?A 

B:EQH<L MI:O?A;I>F 9;<µFE?INC, MI:O?A;I>F ?R<9HI>µ<= B:I MI:O?A;I>F µ?G:T<;NC, BPGI G< <9<A< 

M?C >LµU:AC?I >? SC: B:G:>B?L:>GIBQ S;@<. \9KJ ?9A>FJ F MI<ABF>F – MI:O?A;I>F BICM=CKC ?AC:I 

>LCDEKJ µIB;QG?;<L ?=;<LJ >GFC 9?;A9GK>F GFJ 9:;:@K@DJ H<@I>µIB<= :9< GFC 9?;A9GK>F ?CQJ 

B:G:>B?L:>GIB<= S;@<L.  

1.3 'ADA>I?D;@I;>O I<M EDF<M  
 
.: S;@: MI:TS;<LC KJ 9;<J G< µS@?E<J , G< :CGIB?Aµ?C< ?;@:>INC B>I G<C :9:IG<=µ?C< O;QC< 

?BGSH?>FJ G<LJ."9A>FJ SO<LC BP9<I: ?IMIBP O:;:BGF;I>GIBP G: <9<A: ?AC:I G: ?RDJ : 

! WC:;RF (:T<;P GFC :;OD GKC MI:MIB:>INC 9;<J GFC <H<BHD;K>F G<L S;@<L). 

! +DRF (:T<;P G< GSH<J GKC MI:MIB:>INC B:I GFC <H<BHD;K>F G<L S;@<L). 

! 4=BH<J VKDJ  (?AC:I F O;<CIBD MIP;B?I: :9Q GFC :;OD µSO;I G< GSH<J G<L S;@<L).  
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& B=BH<J VKDJ 9?;IH:µUPC?I MI:B;IGSJ TP>?IJ , MFH:MD : 

1. 0P>F  :;OIBDJ >=HHFXFJ B:I ?BBACF>FJ , Q9<L µ?H?GPG:I F >B<9IµQGFG: G<L S;@<L B:I 

MI:µ<;TNC<CG:I <I B:CQC?J N>G? C: >LµTKC<=C µ? G<LJ >GQO<LJ G<L S;@<L. 

2. 0P>F >O?MI:>µ<= B:I :CP9GLRFJ , 9<L >GFC <L>A: :T<;P G< >OSMI< G<L S;@<L . "MN 

@AC?G:I F ?9?R?;@:>A: GKC H?9G<µ?;?INC GFJ ?BGSH?>FJ B:GP GFC <9<A: <I B:CQC?J G<L 

S;@<L ?CMSO?G:I C: :HHPR<LC.  

3. 0P>F LH<9<AF>FJ D B:G:>B?LDJ . -’:LGD GF TP>F ?T:;µQV?G:I G< >OSMI< G<L S;@<L B:I 

:9<;;<TP G< µ?@:H=G?;< 9<><>GQ GFJ QHFJ 9;<>9PE?I:J G<L S;@<L. 

4. !:;PM<>F B:I ES>F >? H?IG<L;@A: , Q9<L ?9IU?U:AKC?G:I QGI G< S;@< SO?I <H<BHF;KE?A BI 

QGI F <H<BHD;K>F G<L S;@<L SO?I LH<9<IFE?A >=µTKC: µ? G<C >O?MI:>µQ. 

5. !;<Z9<H<@I>µQJ . !?;IH:µUPC?I G< >OSMI< BQ>G<LJ G<L S;@<L B:I QH?J GIJ >O?GIBSJ 

O;Fµ:GIBSJ ;<SJ. 

 

1.4 -;CDFA@=A , -;A:;>A@=A 
 

5J 1I?;@:>A: (process) <;AV?G:I SC: >=C<H< ?C?;@?INC , 9<L :HHFH?9IM;<=C µ?G:R= G<LJ µ? 

>GQO< GFC 9:;:@K@D GFJ 9;<>GIESµ?CFJ :RA:J. 2I: 9:;PM?I@µ: <I MI?;@:>A?J ?HS@O<L :9<G?H<=C 

G: >G<IO?INMF UDµ:G:, 9<L E: 9;S9?I C: @AC<CG:I @I: C: ITA>G:G:I < SH?@O<J.  

[J 1I:MIB:>A: (procedure) <;AV?G:I F µ?E<M<H<@A: LH<9<AF>FJ GKC MI?;@:>INC. 

&L>I:>GIBP F MI:MIB:>A: ?AC:I µI: ?CS;@?I: 9<L 9;:@µ:G<9<I?AG:I >LC?ONJ D @CK>GD :B<H<LEA: 

?C?;@?INC 9<L ?9:C:H:µUPC<CG:I Q9<G? G< :9:IGD><LC <I 9?;I>GP>?IJ . WG>I >GFC 9?;A9GK>F G<L 

9;<:C:T?;Qµ?C<L 9:;:M?A@µ:G<J G<L ?HS@O<L , F MI:MIB:>A: G<L ?HS@O<L B:E<;AV?I GFC 

µ?E<M<H<@A: 9<L E: LH<9<IFE<=C <I MI?;@:>A?J G<L (9.O. 9<I<A , 9KJ B:I 9QG? ?H?@O<LC).WC: B:HQ 

9:;PM?I@µ: G<L GA ?AC:I MI:MIB:>A: :9<G?H<=C BP9<I<I G=9<I MILHI>GF;AKC 9?G;?H:A<L <I <9<A<I 

H?IG<L;@<=C >LC?ONJ FµS;: B:I C=OG: .  

WC:J G;Q9<J C: R?OK;A><Lµ? G< S;@< :9< GF MI:MIB:>A: >? BPE? IMI:AG?;< <;@:CI>µQ (Q9<L 

<;@:CI>µQJ <;AV?G:I KJ >L@B;QGF>F <µPMKC :CE;N9KC 9<L BPC<LC 9;P@µ:G: G: <9<A: 

9<IBAHH<LC) ?AC:I < U:EµQJ BICM=C<L B:GP GFC ?BGSH?>F. , MI:OK;I>GIBD @;:µµD, E: HS@:µ?, 

:CPµ?>: >? S;@: B:I MI:MIB:>A?J ?R:;GPG:I :9< G< ?PC < <;@:CI>µQJ ?9:C:H:µUPC?I µA: 

M;:>GF;IQGFG: :;B?GP >LOCP N>G? :LGD C: @AC?I ;<LGAC:.   
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1.5 !PA;IL@C;K I<M EDF<M 

 
4PE? S;@< , :C?RP;GFG: :9< G< ?AM<J B:I G< µ?@?EQJ G<L, :9:IG?A (HI@QG?;< F 9?;I>>QG?;<) 

<IB<C<µIBD MI:O?A;I>F , S;?LC: :@<;PJ, MI:O?A;I>F 9KHD>?KC, S;?LC: CSKC G?OCIBNC B:I 

9;<YQCGKC, B:G:>B?LSJ, MI:C<µSJ, 9;<µDE?I?J, >O?MI:>µQ, <;@:CKGIBSJ M<µSJ, MI:O?A;I>F 

:CE;N9ICKC 9Q;KC, MI<ABF>F BH9. ’&H: :LGP 9:;SO<CG:I :9< GFC -.$%(-/ 0(*&-1%1 – 0($2!&"(%1 

, >GFC 9<>QGFG: B:I 9<IQGFG:, 9<L :9:IG?A BPE? >L@B?B;IµSC< S;@<.  \µKJ F <L>I:>GIBQG?;F 

>LµU<HD GFJ BH:>IBDJ MI<ABF>FJ – MI:O?A;I>FJ >GFC MI<ABF>F – MI:O?A;I>F S;@<L ?AC:I F 9:;<OD 

?CQJ >LCQH<L U:>IBNC @CN>?KC, 9<L :9<G?H<=C G< µ<OHQ GFJ B:E<MF@FGIBDJ 9;<>9PE?I:J G<L 

S;@<L B:I :T<;<=C U:>IBSJ :9:IG<=µ?C?J M?RIQGFG?J, Q9KJ GFJ :  

" ,@?>A:J (Leading) 

" "9IB<ICKCA:J (Communicating) 

" 1I:9;:@µPG?L>FJ (Negotiating) 

" "9AHL>FJ 9;<UHFµPGKC (Problem Solving) 

" "9I;;<DJ >G<C ?;@:>I:BQ ON;< (Influencing the Organization) 

 

 

1.6 ,QD<; I<M EDF<M >A; MP?DC@=CK 
 

, MI?R:@K@D ?CQJ S;@<L >LCMS?G:I Pµ?>: µ? GFC SCC<I: GKC 9Q;KC (Resources). -? BPE? 

S;@< ?µ9HSB<CG:I 9?;I>>QG?;< D HI@QG?;< :CPH<@: µ? G< :CGIB?Aµ?C< G<L :  

• )CE;N9IC<I 9Q;<I (Human Resources) 

• "R<9HI>µQJ (Equipment), MFH:MD <I µFO:CSJ B:I G: ?;@:H?A:  

• )C:HN>Iµ<I 9Q;<I (Consumable resources), MFH:MD BPE? GI 9<L B:G:C:HNC?G:I >G< S;@<, 

Q9KJ 9;NG?J =H?J, 9;<YQCG: , G;<TD B:I SCML>F ?;@:V<µSCKC, B:I O;?NC?G:I Pµ?>: >G< 

S;@<. $MI:AG?;F >Fµ:>A: @I: G< S;@< SO<LC G: +.(-3 (materials) D +.(-*& 45"*( (material 

resources).  

-Fµ:CGIBQ ;QH< >? SC: B:G:>B?L:>GIBQ D UI<µFO:CIBQ S;@< 9:AV<LC QH?J <I 9:;:9PCK 

B:GF@<;A?J 9Q;KC. 
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1.7 .P?DC@=CK NDF<M 
 

&I L9F;?>A?J (Services) B:H=9G<LC :CP@B?J 9<L M?C B:H=9G<LC <I 9Q;<I  >? SC: S;@< 

(GFH?9IB<ICKCA?J, ?CS;@?I:, ?RKG?;IBP >LC?;@?I: 9<L B:HL9G<LC :CP@B?J >LCGD;F>FJ ?R<9HI>µ<= 

B:I B:E:;IQGFG:J, MI:G;<TD GKC ?;@:V<µSCKC >? ?>GI:GQ;I: RSC: 9;<J G< S;@< B:I G<C ?;@<HD9GF 

<;@:CI>µQ BH9). 
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+&4!(!*% 2 : -*%*+212 – -*!'&*0*12 &0)%.  

&*1!)#)2 
 

1I<ABF>F – MI:O?A;I>F S;@<L (Project Management) ?AC:I F ?T:;µ<@D @CN>?KC , 

M?RI<GDGKC, «?;@:H?AKC» B:I G?OCIBNC, SG>I N>G? <I M;:>GF;IQGFG?J G<L S;@<L C: B:G?LE=C<CG:I 

µ? G<C B:H=G?;< MLC:GQ G;Q9< 9;<J GFC IB:C<9<AF>F GKC :C:@BNC B:I GKC 9;<>M<BINC GKC 

?µ9H?BQµ?CKC >G< S;@<.  

4<ICQJ >GQO<J QHKC GKC ?µ9H?BQµ?CKC >G< S;@< ?AC:I F IB:C<9<AF>F GKC :9:IGD>?KC B:I 

GKC 9;<>M<BINC G<LJ. , 9;<>S@@I>F :LG<= G<L >GQO<L :9<G?H?A B:I G< :CGIB?Aµ?C< GFJ MI<ABF>FJ 

– MI:O?A;I>FJ S;@<L.  

2.1 ,ADA:<@;A>L PD<@EFF;@? 
 

, 9:;:M<>I:BD <$.>#.2; 9;<>S@@I>F 9;<>MI<;AV?G:I µS>: :9Q µA: >?I;P UFµPGKC 9<L 

9;S9?I C: <H<BHF;KE<=C. -GFC  9:;:M<>I:BD 9;<>S@@I>F L9P;O<LC 9SCG? :C:9GLRI:BSJ 

>LCI>GN>?J (GS>>?;IJ >LC G< >GPMI< ?HS@O<L) <I <9<A?J ?AC:I : 

1. WC:;RF (initiation) 

2. !;<@;:µµ:GI>µQJ B:I >O?MI:>µQJ (planning and design) 

3. "BGSH?>F B:I B:G:>B?LD (execution and construction) 

4. !:;:B<H<=EF>F B:I SH?@O<J >L>GFµPGKC (monitoring and controlling systems) 

5. &H<BHD;K>F (completion) 

1?C ?AC:I L9<O;?KGIBQ QGI QH: G: S;@: E: 9?;P><LC :9Q QH: G: 9:;:9PCK >GPMI: 9;AC GFC 

<H<BHD;K>F G<LJ. &;I>µSC: S;@: M?C :B<H<LE<=C SC: M<µFµSC< >O?MI:>µQ B:I/D G: >GPMI: GFJ 

9:;:B<H<=EF>FJ. '?;IBP :9< G: S;@: E: 9?;P><LC :9Q G: UDµ:G: 2 , 3 B:I 4 9<HHSJ T<;SJ. 

2.2 &µPRC>QµCH<; @I< EDF< (CH:;ASCDQµCHA µED?) 
 

'A: :9< GIJ 9;<Z9<ES>?IJ @I: GFC =9:;RF ?CQJ S;@<L ?AC:I <I ?µ9H?BQµ?C<I >? :LGQ, 

MI:T<;?GIB<A PCE;K9<I B:I B<ICKCIBSJ <µPM?J µ? >LOCP MI:T<;?GIBSJ UHSX?IJ >? >OS>F µ? G< 

S;@<, <I >9<LM:IQG?;<I :LGNC ?AC:I : 

• & +TD;<K I<M EDF<M (project owner), MFH:MD < <;@:CI>µQJ @I: G<C <9<A< @AC?G:I G< S;@<, 

B:G:;GAV?G:I F >=µU:>F B:I < <9<A<J ESG?I G<LJ Q;<LJ ?BGSH?>FJ G<L S;@<L. 

• & <DFAH;@µQK MR<P<=?@?K L S<DEAK MR<P<=?@?K G<L S;@<L (implementing organization), 

< <9<A<J :C:H:µUPC?I GFC LH<9<AF>F G<L S;@<L, >G<C <9<A< :CDB<LC <I ?;@<HD9G?J D 
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:CPM<O<I G<L S;@<L (contractors). 

• , AHAJEI<M@A ADBL (contracting authority), F <9<A: :C:ESG?I G< S;@< µ? BP9<I: 

MI:MIB:>A: (Pµ?>F :CPE?>F, MI:@KCI>µQJ BH9.) >G< T<;S: LH<9<AF>FJ ?TQ>KC TL>IBP 

9;QB?IG:I @I: MFµQ>I< S;@<. 

• , BD?µAI<:QICK I<M EDF<M (financiers, sponsors), <I <9<A<I 9HF;NC<LC GIJ M:9PC?J G<L 

S;@<L. 

• &I GSCR<TµCH<; L BDL@ICK L PCROICK G<L S;@<L (project users or costumers), <I <9<A<I 

?AG? ?AC:I :9<MSBG?J G<L 9;<YQCG<J G<L S;@<L, ?AG? O;F>Iµ<9<I<=C G< 9;<YQC G<L S;@<L. .< 

9Q>< B:HP G< 9;<YQC G<L S;@<L B:H=9G?I GIJ :9:IGD>?IJ GKC O;F>GNC G<L, ?BT;PV?G:I :9Q 

GFC IB:C<9<AF>F GKC O;F>GNC (user satisfaction) , 9<L :9<G?H?A B:I M?ABGF 9<IQGFG:J G<L 

9;<YQCG<J G<L S;@<L.  

, @?CIBD GP>F QHKC GKC ?µ9H?B<µSCKC >G< S;@< ?AC:I C: B:;9KE<=C GF µ?@:H=G?;F 

MLC:GD KTSH?I:, :9<T?=@<CG:J Q>< G< MLC:GQC GF VFµA:. )LGQ MFµI<L;@?A :CGIB;<LQµ?C: 

>LµTS;<CG: µ? :9<GSH?>µ: F G?HIBD µ<;TD GQ>< GFJ 9;<>9PE?I:J Q>< B:I G<L :9<G?HS>µ:G<J C: 

:9<G?H?A 9;<YQC «?RI><;;Q9F>FJ» GKC MI:T<;?GIBNC ?9IMINR?KC GKC ?µ9H?B<µSCKC >G< S;@<. 

2.3 !HORM@? 1IA:=GH 
 

" "#$%&'!"#$#%#&%#'$(!

, WC:;RF GKC MI:MIB:>INC B:E<;AV?I GF T=>F B:I GFC SBG:>F G<L S;@<L. "PC :LGQ G< 

>GPMI< M?C SO?I B:HD :9QM<>F, ?AC:I :9AE:C< G< S;@< C: E?K;FE?A ?9IGLOSJ >GFC IB:C<9<AF>F GKC 

:C:@BNC GFJ ?9IO?A;F>FJ. &I U:>IB<A SH?@O<I G<L S;@<L 9<L :9:IG<=CG:I ?MN ?AC:I , F B:G:CQF>F 

G<L ?9IO?I;Fµ:GIB<= 9?;IUPHH<CG<J B:I F MI:>TPHI>F QGI QH: G: :9:;:AGFG: >G<IO?A: ?HS@O<L 

SO<LC ?C>Kµ:GKE?A >G< S;@<. .LOQC ?HH?AX?IJ E: 9;S9?I C: :C:T?;E<=C B:I C: @AC?I µA: >=>G:>F 

@I: C: MI<;EKE<=C. .< :;OIBQ >GPMI< E: 9;S9?I C: 9?;IH:µUPC?I SC: >OSMI< 9<L E: ?µ9?;ISO?I 

G<LJ :BQH<LE<LJ G<µ?AJ : 

• )CPHL>F GKC ?9IO?I;Fµ:GIBNC :C:@BNC/:9:IGD>?KC. 

• )C:>BQ9F>F G;SO<L>KC ?;@:>INC.  

• %;Fµ:G<-&IB<C<µIBD :CPHL>F G<L BQ>G<LJ B:I G<L QT?H<LJ >Lµ9?;IH:µU:C<µSC<L G<L 

9;<Z9<H<@I>µ<=. 

• )CPHL>F GKC ?CMI:T?;<µSCKC , >Lµ9?;IH:µU:C<µSCKC GKC O;F>GNC , B:I L9<>GD;IRF µ? 

9;<>K9IBQ @I: G< S;@<. 
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• 4:G:>G:GIBQJ OP;GFJ G<L S;@<L , >Lµ9?;IH:µU:C<µSC<L G<L BQ>G<LJ, G: B:EDB<CG:, G: 

9:;:M<GS: B:I G< O;<C<MA:@;:µµ:. 

 

" (%)*%$++$,-.+/0!1$-!.234-$.+/0!")*&$$#$+!&$,!,-.#+$(!

'?GP G< :;OIBQ >GPMI<, G< S;@< SO?I 9;<@;:µµ:GI>G?A >? SC: B:GPHHFH< ?9A9?M< 

H?9G<µS;?I:J. & B=;I<J >GQO<J ?AC:I < >O?MI:>µQJ G<L O;QC<L, G<L BQ>G<LJ B:I GKC 9Q;KC 

9;<B?IµSC<L C: @AC?I F ?BGAµF>F GKC :9:;:AGFGKC ?;@:>INC B:I F :9<G?H?>µ:GIBD MI:O?A;I>F GKC 

BICM=CKC B:GP GF MIP;B?I: ?BGSH?>FJ G<L S;@<L. \9KJ B:I µ? GFC <µPM: :;OIBDJ MI:MIB:>A:J, < 

µF ?9:;BDJ >O?MI:>µQJ µ?INC?I M;:>GIBP GIJ 9IE:CQGFG?J G<L S;@<L @I: GFC ?9IGLOA: B:I GFC 

?9AG?LRF GKC >GQOKC. & >O?MI:>µQJ G<L S;@<L :9<G?H?AG:I @?CIBP :9Q G: ?RDJ : 

• .<C B:E<;I>µQ G<L G;Q9<L >O?MI:>µ<= (9.O. µ? G< ?9A9?M< H?µ9G<µS;I:J). 

• .FC :CP9GLRF GFJ MDHK>FJ G<L :CGIB?IµSC<L (scope statment). 

• .FC ?9IH<@D GFJ <µPM:J >O?MI:>µ<=. 

• .<C 9;<>MI<;I>µQ GKC 9:;:M<GSKC B:I GFC MFµI<L;@A: GFJ :CPHL>FJ M<µDJ GFJ ?;@:>A:J. 

• .<C 9;<>MI<;I>µQ GKC M;:>GF;I<GDGKC 9<L :9:IG<=CG:I @I: GFC <H<BHD;K>F GKC 

9:;:M<GSKC B:I GF MIBG=K>F GKC M;:>GF;I<GDGKC >? H<@IBD >?I;P. 

• .FC ?BGAµF>F GKC :C:@B:AKC 9Q;KC @I: GIJ M;:>GF;IQGFG?J. 

• .FC ?BGAµF>F G<L O;QC<L B:I G<L BQ>G<LJ @I: GIJ M;:>GF;IQGFG?J. 

• .FC :CP9GLRF G<L 9;<@;Pµµ:G<J. 

• .FC :CP9GLRF G<L 9;<Z9<H<@I>µ<=. 

• .<C >O?MI:>µQ G<L BICM=C<L B:I 

• .FC :9QBGF>F GFJ ?9A>FµFJ S@B;I>FJ @I: GFC SC:;RF GKC ?;@:>INC.  

!;Q>E?G?J MI:MIB:>A?J, Q9KJ < >O?MI:>µQJ GKC ?9IB<ICKCINC (µ?G:R= GKC ?µ9H?BQµ?CKC 

>G< S;@<)  B:I GFJ MI:O?A;I>FJ G<L :CGIB?IµSC<L G<L S;@<L, 9;<>MI<;AV<LC G<LJ ;QH<LJ B:I GIJ 

?LE=C?J, B:E<;AV<LC GI 9;S9?I C: :@<;:>G?A @I: G< S;@< B:I B:H<=C >? µA: ?C:;BGD;I: >LCPCGF>F 

(kick-off meeting).  

2I: GFC :CP9GLRF S;@KC @I: CS: 9;<YQCG:, F 9;<B:G:;BGIBD µ?HSGF GFJ H?IG<L;@A:J G<L 

G?HIB<= 9;<YQCG<J µ9<;?A C: 9;:@µ:G<9<IFE?A G:LGQO;<C: µ? GIJ M;:>GF;IQGFG?J >O?MI:>µ<= G<L 

S;@<L, B:I µ9<;?A C: U<FED>?I >G< C: ?CFµ?;KE?A F <µPM: >O?MI:>µ<= @I: G<C 9;<>MI<;I>µQ GKC 

9:;:M<GSKC B:I GIJ MI:MIB:>A?J 9;<@;:µµ:GI>µ<=. 
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" 51,673.'!"-/-01%#'$(!

, ?BGSH?>F :9<G?H?AG:I :9Q GIJ MI:MIB:>A?J 9<L O;F>Iµ<9<I<=CG:I @I: GFC <H<BHD;K>F GK 

?;@:>INC 9<L <;AV<CG:I >G< >OSMI< G<L 9;<@;Pµµ:G<J, <H<BHF;NC<CG:J GIJ :9:IGD>?IJ G<L S;@<L. 

, MI:MIB:>A: ?BGSH?>FJ :T<;P G<C >LCG<CI>µQ GKC :CE;N9IC<L MLC:µIB<= B:I 9Q;KC B:ENJ B:I 

GFC ?C>KµPGK>F B:I GFC ?BGSH?>F GKC M;:>GF;I<GDGKC G<L S;@<L, >=µTKC: µ? G< >OSMI< 

MI:O?A;I>FJ G<L S;@<L. .: 9:;:M<GS: 9:;P@<CG:I KJ 9;<YQC :9Q GIJ MI?;@:>A?J 9<L ?BG?H<=CG:I,  

Q9KJ <;AV?G:I >G< >OSMI< MI:O?A;I>FJ G<L S;@<L B:I PHH: 9H:A>I: 9<L E: µ9<;<=>:C C: I>O=<LC 

@I: G< ?AM<J G<L S;@<L 9<L 9;:@µ:G<9<I?AG:I. 

 

" ($%$1)7)89'.'!1$-!673*2)0!"2'$#%'3#$+!&$,!0'$%3'**#$+(!

, 9:;:B<H<=EF>F B:I < SH?@O<J :9<G?H<=CG:I :9< MI:MIB:>A?J 9<L ?BG?H<=CG:I @I: C: 

9:;:GF;?AG:I F ?BGSH?>F G<L S;@<L, SG>I N>G? C: µ9<;<=C C: ?CG<9I>G<=C ?@B:A;KJ 9IE:CP 

9;<UHDµ:G: B:I C: HFTE<=C MI<;EKGIBP µSG;: QG:C :LGQ B;IE?A :9:;:AGFG<. .< U:>IBQ 

9H?<CSBGFµ: ?AC:I <GI F :9QM<>F G<L S;@<L 9:;:GF;?AG:I B:I µ?G;ISG:I G:BGIBP @I: C: 

9;<>MI<;I>G<=C GLOQC :9<BHA>?IJ :9< G< >OSMI< MI:O?A;I>FJ G<L S;@<L. , 9:;:B<H<=EF>F B:I < 

SH?@O<J 9?;IH:µUPC<LC : 

• .FC µSG;F>F GFJ ?C ?R?HAR?I M;:>GF;IQGFG:J G<L >O?MA<L («9<L U;I>BQµ:>G?»).  

• .FC 9:;:B<H<=EF>F GKC µ?G:UHFGNC G<L S;@<L (BQ>G<J, 9;<>9PE?I:, 9?MI< 

?T:;µ<@DJ BH9.) B:GP G< >OSMI< MI:O?A;I>FJ G<L S;@<L B:I GFC SC:;RF GKC ?9IMQ>?KC 

G<L S;@<L («9<L E: S9;?9? C: U;I>BQµ:>G?»). 

• .<C 9;<>MI<;I>µQ MI<;EKGIBNC ?C?;@?INC @I: GFC >K>GD :CGIµ?GN9I>F GKC VFGFµPGKC 

B:I BICM=CKC (get -on- track again). 

• .<C ?9F;?:>µQ GKC 9:;:@QCGKC  9<L E: µ9<;<=>:C C: 9:;:BPµX<LC G<C 

<H<BHF;KµSC< SH?@O< GFJ :HH:@DJ, N>G? C: ?T:;µQV<CG:I ?@B?B;IµSC?J :HH:@SJ. 

-? S;@: 9?;I>><GS;KC TP>?KC, F MI:MIB:>A: 9:;:B<H<=EF>FJ B:I ?HS@O<L 9:;SO?I 

:CPM;:>F (feedback) µ?G:R= GKC TP>?KC G<L S;@<L, µ? >BQ9< GFC ?T:;µ<@D MI<;EKGIBNC D 

9;<HF9GIBNC ?C?;@?INC @I: C: TS;?I G< S;@< >? >LµµQ;TK>F µ? G< >OSMI< MI:O?A;I>FJ G<L S;@<L. 

4:GP GF MIP;B?I: B:G:>B?LDJ BPE? S;@<L, G< 9?MA< ?;@:>INC µ9<;?A C: :HHPR?I. , :HH:@D ?AC:I 

SC: TL>I<H<@IBQ B:I :C:µ?CQµ?C< µS;<J GFJ MI:MIB:>A:J B:G:>B?LDJ. &I :HH:@SJ µ9<;?A C: ?AC:I 

:9<GSH?>µ: GKC :C:@B:AKC G;<9<9<ID>?KC G<L >O?MI:>µ<=, GKC MI:T<;?GIBNC >LCEFBNC G<L 

ON;<L, GF MI:E?>IµQGFG: LHIBNC, GF µFO:CIBD :RA: B:I GIJ ?9I9GN>?IJ 9<L 9;<S;O<CG:I :9< 

G;AG<LJ B:I GIJ :HHP@?J 9<L VFGDEFB:C :9< G<C :CPM<O< (?;@<HPU<). !S;: :9< GFC ?BGSH?>F GKC 
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:HH:@NC >G< 9?MA<, <I :HH:@SJ :LGSJ E: 9;S9?I C: B:G:@;:T<=C SG>I N>G? C: MI:9I>GKE?A GI 

:B;IUNJ B:G:>B?LP>GFB? >GFC 9;:@µ:GIBQGFG:. )LGQ :C:TS;?G:I KJ :HH:@D MI:O?A;I>FJ. 5J ?B 

G<=G<L, < IMI<BGDGFJ >LCDEKJ :9:IG?A SC: G?HIBQ :;O?A< @I: C: ?µT:CAV<CG:I QH?J <I :HH:@SJ D 9I< 

>L@B?B;IµSC:, BPE? µ?G:U<HD 9<L G;<9<9<I?A G: GµDµ:G: G<L G?HIB<= S;@<L. , B:G:@;:TD @AC?G:I 

µ? GFC >L@@;:TD >LµU<H:A<L – >LCDEKJ, :HHP ?9A>FJ µ9<;?A C: @AC?I B:I 9PCK >G: 

B:G:>B?L:>GIBP >OSMI:. .< G?HIBQ 9;<YQC :LGDJ GFJ 9;<>9PE?I:J ?AC:I :LGQ 9<L <I Q;<I GFJ 

UI<µFO:CA:J :C:TS;<LC KJ B:G:>B?L:>GIBP >OSMI:. , :9:AGF>F @I: GFC 9:;<OD G<LJ ?AC:I SC:J 

B:CQC:J >GIJ >LµUP>?IJ B:G:>B?LDJ, MFH:MD G: >LµUQH:I:. ‘&G:C <I :HH:@SJ ?I>P@<CG:I >G< 

>OSMI<, F UIK>IµQGFG: G<L S;@<L 9;S9?I C: ?9:C?BGIµFE?A. "AC:I >Fµ:CGIBQ C: µFC OP><Lµ? G<LJ 

:;OIB<=J >GQO<LJ G<L S;@<L. \G:C <I :HH:@SJ >L>>K;?=<CG:I, G< 9;<UH?9Qµ?C< :9<GSH?>µ: M?C 

µ9<;?A C: MIB:I<H<@D>?I GFC :;OIBD 9;<G?ICQµ?CF ?9SCML>F >G< S;@<.  

 

" :7)17;%<.'!"0'24*-%#'$(!!

, <H<BHD;K>F 9?;IH:µUPC?I GFC ?9A>FµF :9<M<OD G<L S;@<L B:I G< GSH<J G<L. &I 

1I<IBFGIBSJ M;:>GF;IQGFG?J 9?;IH:µUPC<LC GFC :;O?I<ESGF>F GKC :;O?AKC B:I GF >L@@;:TD GKC 

MIM:@µPGKC 9<L 9;<SBLX:C. )LGD F TP>F :9<G?H?AG:I :9Q : 

• .< BH?A>Iµ< G<L S;@<L, MFH:MD GFC <;I>GIB<9<AF>F QHKC GKC M;:>GF;I<GDGKC >? QH?J 

G<L GIJ <µPM?J MI:MIB:>A:J @I: C: BH?A>?I GL9IBP G< S;@< D µI: TP>F G<L S;@<L. 

• .< BH?A>Iµ< GFJ >=µU:>FJ, MFH:MD GFC <H<BHD;K>F B:I GFC G:BG<9<AF>F BPE? 

>=µU:>FJ >Lµ9?;IH:µU:C<µSCFJ B:I GFJ G:BG<9<AF>FJ GLOQC :C<IOGNC L9<ES>?KC. 

-:LGQ G< >Fµ?A< ?AC:I >Fµ:CGIBQ C: :C:TS;<Lµ? B:I GF >#.>#2.<-. $17 <&*$;'1<17 $%& 

/'(%& F <9<A: >LC?ODJ B:I 9?;IH:µUPC?I : 

• .FC >LC?OD L9<>GD;IRF GKC G?HIBNC O;F>GNC.  

• .F MIQ;EK>F GLOQC H:ENC , B:I 

• -GFC 9?;I9GK>F 9<L G< S;@< ?AC:I :C:9GLRF BP9<I<L H<@I>µIB<= , F ?CFµS;K>D G<L µ? 

G< 9S;:>µ: G<L O;QC<L. 
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A0;µ. 2.3 B. <$3>#. $%& /'(%&  

 

2.4 )HG@I;>EK ,CD;<BEK I?K -;<=>?@?K – -;ABC=D;@?K NDF<M 
 

.< >=C<H< GKC MI?;@:>INC (processes) 9<L :9:IG<=CG:I @I: GFC MI<ABF>F – MI:O?A;I>F 

S;@<L G:RIC<µ<=CG:I µ?E<M<H<@IBP >? (*,<$#2/7 4"'#%0/7 (knowledge areas), 9<L ?9IG;S9<LC GF 

E?N;F>F GFJ MI<ABF>FJ – MI:O?A;I>FJ S;@<L KJ µ<C:MIBD B:I µF ?9:C:H:µU:CQµ?CF 9;<>9PE?I:. 

.SG<I?J @CK>GIBSJ 9?;I<OSJ ?AC:I <I :BQH<LE?J : 

" 1I:O?A;I>F )CGIB?IµSC<L G<L S;@<L (Project Scope Managment), 9<L :>O<H?AG:I µ? G< 

9<ISJ MI?;@:>A?J :9:IG<=CG:I, SG>I N>G? >G< S;@< C: 9?;IH:µUPC?G:I µQC< F :9:IG<=µ?CF 

?;@:>A:. 

" 1I:O?A;i>F %;QC<L G<L S;@<L (Project Time Managment), 9<L 9?;IH:µUPC?I GIJ MI?;@:>A?J 

9<L :9:IG<=CG:I N>G? G< S;@< C: 9;:@µ:G<9<IFE?A >G<C 9;<B:E<;I>µSC< O;QC<. 

" 1I:O?A;I>F 4Q>G<LJ G<L S;@<L (Project Cost Managment), 9<L ?>GIPV?I G< ?CMI:TS;<C GFJ 

>G< 9<ISJ MI?;@:>A?J :9:IG<=CG:I @I: G< ;?:HI>GIBQ B:G:;GI>µQ G<L 9;<Z9<H<@I>µ<= G<L 

BQ>G<LJ G<L S;@<L, SG>I N>G? B:GP GFC ?BGSH?>F G< 9;:@µ:GIBQ BQ>G<J G<L S;@<L C: µFC 

:9<BHAC?I >Fµ:CGIBP :9< G<C ?@B?B;IµSC< 9;<Z9<H<@I>µQ G<L. 

" 1I:O?A;I>F !<IQGFG:J G<L S;@<L (Project Quallity Managment), 9<L ?9IB?CG;NC?G:I >G< 
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9<ISJ MI?;@:>A?J :9:IG<=CG:I, N>G? C: IB:C<9<IFE<=C <I :CP@B?J @I: GIJ <9<A?J 

9;:@µ:G<9<I?AG:I G< S;@<. 

" 1I:O?A;I>F )CE;N9ICKC !Q;KC G<L S;@<L (Project Human Resource Managment), 9<L 

:>O<H?AG:I µ? G< 9<ISJ MI?;@:>A?J :9:IG<=CG:I, N>G? < :CE;N9IC<J 9:;P@<CG:J, 9<L 

:9:>O<H?AG:I µS>: >G< S;@< C: ?AC:I, Q>< G< MLC:GQC, 9I< :9<G?H?>µ:GIBQJ. 

" 1I:O?A;I>F !;<µFE?INC G<L S;@<L (Project Procurement Managment), 9<L ?CMI:TS;?G:I 

@I: G< 9<ISJ MI?;@:>A?J :9:IG<=CG:I, N>G? G< S;@< C: ?T<MIPV?G:I >L>GFµ:GIBP B:I 

:MIPH?I9G: µ? :@:EP B:I L9F;?>A?J, :9Q G< ?RKG?;IBQ 9?;IUPHH<C G<L S;@<L. 

" 1I:O?A;I>F "9IB<ICKCINC G<L S;@<L (Project Communication Managment), 9<L 

?9IB?CG;NC?G:I >G< 9<ISJ MI?;@:>A?J :9:IG<=CG:I N>G? >G< S;@< C: ?R:>T:HAV?G:I F 

S@B:I;F B:I S@BL;F 9:;:@K@D, >LHH<@D, MI:C<µD, :;O?I<ESGF>F B:I ?9:CPBGF>F 

9HF;<T<;INC, 9<L :T<;<=C G< S;@<. 

" 1I:O?A;I>F 4ICM=CKC G<L S;@<L (Project Risk Managment), 9<L ?>GIPV?G:I >G< 9<ISJ 

MI?;@:>A?J :9:IG<=CG:I, N>G? C: :C:@CK;AV<CG:I, C: :C:H=<CG:I B:I C: :CGIµ?GK9AV<CG:I 

<I BACMLC<I G<L S;@<L. 

" 1I:O?A;I>F "C<9<AF>FJ G<L S;@<L (Project Integration Managment), GFJ <9<A:J G< 

?CMI:TS;<C ?9IB?CG;NC?G:I >G< 9<ISJ MI?;@:>A?J :9:IG<=CG:I, SG>I N>G? QH: G: >G<IO?A: 

G<L S;@<L C: ?AC:I :9QHLG: >LCG<CI>µSC: >? µI: ?CI:A: :CGAHFXF 

 

2.5 $D=FGH< :;ABC=D;@?K EDF<M 
 

 ‘&9KJ BPE? :CE;N9IC< ?@O?A;Fµ:, G: S;@: 9;S9?I C: ?BG?H<=CG:I B:I C: 9:;:MAM<CG:I 

>=µTKC: µ? <;I>µSC<LJ 9?;I<;I>µ<=J. !:;:M<>I:BP, <I ?C HQ@K 9?;I<;I>µ<A SO<LC :C:T?;E?A KJ 

«:CGIB?Aµ?C<-9?MA< ?T:;µ<@DJ»,  «O;QC<J» B:I «BQ>G<J». )LGP :C:TS;<CG:I ?9A>FJ NJ «G;A@KC< 

MI:O?A;I>FJ G<L S;@<L», G< <9<A< MFµI<L;@DEFB? :9Q G<C 1;. 'P;GIC '9:;CJ (Dr. Martin Barnes) 

GF M?B:?GA: G<L 1970, Q9<L BPE? 9H?L;P :CGI9;<>K9?=?I SC:C 9?;I<;I>µQ.  , µA: 9H?L;P G<L 

G;I@NC<L M?C µ9<;?A C: :HHPR?I OK;AJ C: ?9F;;?PV?I GIJ PHH?J M=<. 'A: 9?;:IGS;K R?B:EP;I>F 

GKC 9?;I<;I>µNC, OK;AV?I GFC «9<IQGFG:» G<L 9;<YQCG<J :9Q GFC «:9QM<>D» G<L «:CGIB?Aµ?C<L» 

B:I µ?G:G;S9?I GFC 9<IQGFG: >? SC: GSG:;G< 9?;I<;I>µQ. 

& O;<CIBQJ 9?;I<;I>µQJ ,:C:TS;?G:I >GFC 9<>QGFG: G<L MI:ES>Iµ<L O;QC<L @I: GFC 

<H<BHD;K>F ?CQJ S;@<L. & 9?;I<;I>µQJ G<L BQ>G<LJ :T<;P G< 9<>Q 9<L MI:GAE?G:I >G<C 

9;<Z9<H<@I>µQ G<L S;@<L. )LG<A <I G;?IJ 9?;I<;I>µ<A ?AC:I >LCDEKJ :CG:@KCI>GIB<A µ?G:R= G<LJ, 
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MFH:MD : :LRFµSC< :CGIB?Aµ?C< GL9IBP >Fµ:AC?I :LRFµSC< O;QC< B:I :LRFµSC< BQ>G<J, ?CN SC:J 

O;<CIBQJ 9?;I<;I>µQJ E: µ9<;<=>? C: >Fµ:AC?I :LRFµSC< BQ>G<J B:I µ?IKµSC< :CGIB?Aµ?C<, 

B:ENJ B:I SC:J 9?;I<;I>µSC<J 9;<Z9<H<@I>µQJ, E: µ9<;<=>? C: >Fµ:AC?I :=RF>F G<L O;QC<L B:I 

9?;I<;I>µSC?J MLC:GQGFG?J. 

 

                          A0;µ. 2.5.. B'-(,*% >#.0"-'#<17                                                              A0;µ. 2.5.? B'-(,*% >#.0"-'#<17  

 

.< G;A@KC<, >:C @;:TIBQ U<DE?I:J GFJ MI:O?A;I>FJ S;@<L, µ9<;?A C: M?AR?I G< O;QC<, G<LJ 

9Q;<LJ B:I G< G?OCIBQ >GQO< KJ GIJ 9H?L;SJ ?CQJ G;I@NC<L, :CGA @I: GIJ @KCA?J. & .V<C -G<;B (John 

Storck), 9;NFC ?B9:IM?LGDJ G<L «Basic Project Managment» GFJ American Management 

Association, O;F>Iµ<9<AF>? SC: V?L@P;I G;I@NCKC 9<L G: <CQµ:>? ?RKG?;IBQ G;A@KC< B:I 

?>KG?;IBQ G;A@KC<, @I: C: 9:;<L>IP>?I GFC SCC<I: GFJ 9;QE?>FJ G<L S;@<L C: <H<BHF;KE?A 

CK;AG?;: D >G< O;QC< 9<L SO?I <;I>G?A , 9PCK D BPGK :9Q G<C 9;<Z9<H<@I>µQ, B:I C: B:H=9G<LC D 

L9?;B:H=9G<LC G< :9:IG<=µ?C< :CGIB?Aµ?C< G<L S;@<L. , :9Q>G:>F µ?G:R= G<L ?>KG?;IB<= B:I 

?RKG?;IB<= G;I@NC<L :9?IB<CAV?I GFC :CGI>GPEµI>F G<L BICM=C<L D :9;<Q9G<L @I: B:ESC: :9Q G: 

G;A: >G<IO?A:. , 9;<MIPE?>F G<L BACMLC< F :9;Q<9G<L @?@<CQG<J E: µ9<;<=>? C: T:C?A :9Q GFC 

:9Q>G:>F µ?G:R= GKC 9H?L;NC GKC G;I@NCKC. WC: I>OL;Q 9:;PM?I@µ: (µ? :L>GF;D 9;<E?>µA: 

9:;PM<>FJ G<L S;@<L) G<L .V<C -G<;B 9PCK >GF MI:O?A;I>F ?CQJ S;@<L DG:C < :@K@QJ GFJ 

)HP>B:J, 9<L <L>I:>GIBP S9;?9? C: @AC?I >? >L@B?B;IµSC< O;<CIBQ MIP>GFµ: :C?RP;GFG: G<L 

BQ>G<LJ. '?GP :9Q O;QCI: B:G:>B?LDJ B:I :CP9GLRFJ G<L MIBG=<L G<L :@K@<=, G< 9?G;SH:I< S;?? 

:9Q G< G?;µ:GIBQ PB;< G<L >KHDC: GS>>?;: H?9GP CK;AG?;: :9Q G< O;<C<MIP@;:µµ:. -? :LGDC 

GFC ?IBQC:, F 9H?L;P G<L O;QC<L G<L ?>KG?;IB<= DG:C :9<G?H?>µ:GIBP 9PCK >GFC 9H?L;P O;QC<L 

G<L ?RKG?;IB<= G;I@NC<L. )LGQ ?9A>FJ  I>O=?I B:I @I: GFC @;:µµD >GQO<L. , @;:µµD BQ>G<LJ G<L 

?>KG?;IB<= G;I@NC<L, QµKJ, ?AC:I SRK MA<GI G< S;@< SG;?R? >Fµ:CGIBP 9S;:C G<L 9;<Z9<H<@I>µ<=. 
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2.6 1BC:;A@µQK I<M EDF<M 
 

!;<B?IµSC<L C: @AC?I  < :;OIBQJ >O?MI:>µQJ G<L S;@<L E: 9;S9?I 9;NG: C: :9:CGFE<=C 

BP9<I: U:>IBP ?;KGDµ:G:, Q9KJ : 

• .A 9<>QGFG: ?;@:>A:J :9:IG?A G< S;@<. 

• !<ISJ M;:>GF;IQGFG?J E: G< :9<G?H<=C, 9KJ >O?GAV<CG:I µ?G:R= G<L B:I 9Q>< E: 
MI:;B<=C. 

• !<IQ E: ?AC:I G< O;<C<MIP@;:µµ: G<L S;@<L. 

• !Q><I B:I 9<I<A 9Q;<I :9:IG<=CG:I @I: GFC ?BGSH?>F G<L S;@<L B:I 9<IP G: 
O;<C<MI:@;Pµµ:G: :9:>OQHF>DJ G<LJ. 

• !<IP F ?BGAµF>F BQ>G<LJ G<L S;@<L. 

• !<IQ ?AC:I G?HIBP G< >OSMI< M;P>FJ, 9PCK >G< <9<A< E: U:>I>G?A F ?BGSH?>F. 

"TQ>KC :9:CGFE<=C G: >L@B?B;IµSC: ?;KGDµ:G: , µ9<;<=µ? 9HS<C C: 9;<OK;D><Lµ? >GIJ 

MI?;@:>A?J >O?MI:>µ<= G<L S;@<L. -G<C 9:;:BPGK 9AC:B: µ9<;<=µ? C: M<=µ? SC: U:>IBQ µ<CGSH<. 

1I?;@:>A?J >O?MI:>µ<= G<L S;@<L !?;I?OQµ?C< 

-O?MI:>µQJ G<L :CGIB?IµSC<L (Scope Planning) 4:E<;I>µQJ <;AKC, :9<GAµF>F GFJ :9:IG<=µ?CFJ 

?;@:>A:J, U:>IB<A >GQO<I 

4:E<;I>µQJ G<L :CGIB?IµSC<L (Scope Definition) 4:GPGµI>F >? <;:GP B:I >L@B?B;IµSC: GµDµ:G: 

4:E<;I>µQJ GKC 1;:>GF;I<GDGKC (Activity 

Definition) 

1<µIBD :CPHL>F >? M;:>GF;IQGFG?J 

4:E<;I>µQJ GFJ :HHFH<LOA:J GKC 

M;:>GF;I<GDGKC (Activity Sequencing) 

4:E<;I>µQJ >OS>?KC µ?G:R= M;:>GF;I<GDGKC 

"BGAµF>F GFJ MIP;B?I:J GKC M;:>GF;I<GDGKC 

(Activity Duration Estimating) 

"BGAµF>F GFJ O;<CIBDJ MIP;B?I:J BPE? 

M;:>GF;IQGFG:J 

)CP9GLRF G<L O;<C<MI:@;Pµµ:G<J (Schedule 

Development) 

1FµI<L;@A: G<L O;<C<MI:@;Pµµ:G<J G<L S;@<L 

!;<@;:µµ:GI>µQJ GKC 9Q;KC (Resource 

Planning) 

)CPE?>F B:I O;<C<MI:@;Pµµ:G: :9:>OQHF>FJ 

GKC 9Q;KC 

"BGAµF>F G<L BQ>G<LJ (Cost Estimating) 4<>G<HQ@F>F G<L S;@<L 

!;<Z9<H<@I>µQJ G<L BQ>G<LJ (Cost Budgeting) 4:GP;GI>F G<L 9;<Z9<H<@I>µ<= 

)CP9GLRF G<L >O?MA<L M;P>FJ D G<L S;@<L (Plan 

Development) 

1FµI<L;@A: G<L >O?MA<L 1;P>FJ 

C-*.2.7 2.6.1 D#"'(.<-"7 <0">-%& /'(%& 2.# $% 4"'#"06µ"*6 $%&7 
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-G<C 9AC:B: 9<L :B<H<LE?A 9:;<L>IPV<CG:I <I MI?LB<H=C<L>?J MI?;@:>A?J >O?MI:>µ<=. 

 

1I?LB<H=C<L>?J 1I?;@:>A?J !?;I?OQµ?C< 

-O?MI:>µQJ GFJ 9<IQGFG:J (Quallity Planning) !KJ B:E<;AV<CG:I <I 9;<MI:@;:TSJ !<IQGFG:J 

-O?MI:>µQJ GKC ?9IB<ICKCINC (Communication 

Planning) 

!<IQ ?AC:I B:I 9KJ H?IG<L;@?A G< >=>GFµ: 

?9IB<ICKCINC 

&;@:CKGIBQJ >O?MI:>µQJ (Organizational 

Planning) 

!<IP ?AC:I B:I 9KJ H?IG<L;@?A F <;@:CKGIBD 

L9<M<µD G<L S;@<L 

)9QBGF>F 9;<>K9IB<= (Staff Acquisition) !KJ @AC?G:I F :9QBGF>F 9;<>K9IB<= 

-O?MI:>µQJ 9;<µFE?INC (Procurement 

Planning) 

!KJ @AC<CG:I <I 9;<µDE?I?J GKC :C:HN>IµKC 

9Q;KC 

-O?MI:>µQJ :C:VDGF>FJ !;<µFE?LGNC 

(Solicitation Planning) 

!NJ E: U;?E<=C B:I E: ?9IH?@<=C <I 9;<µFE?LGSJ 

• )C:@CN;I>F BICM=CKC (Risk 

Identification) 

• !<><GIBD :9<GAµF>F BICM=CKC (Risk 

Quantification) 

• )CGAM;:>F >G<L BICM=C<LJ (Risk 

Response Development) 

!KJ :C:@CK;AV<CG:I , :9<GIµNCG:I 9<><GIBP B:I 

:CGIµ?GK9AV<CG:I <I BACMLC<I G<L S;@<L 

C-*.2.7 2.6.2 >#"&2%98*%&<"7 >#"'(.<-"7 <0">#.<µ%8 2.# $% 4"'#"06µ"*6 $%&7 

 

2.7 !HARMI;>L -<µL &DFA@;UH (Work Breakdown Structure) 
 

, :C:HLGIBD M<µD ?;@:>INC (WBS), >GF MI:O?A;I>F S;@<L B:I G: >L>GDµ:G: µFO:CIBDJ, 

?AC:I F 9;<>:C:G<HI>µSCF MIP>9:>F ?CQJ S;@<L >? µIB;QG?;: >G<IO?A:. 4:E<;AV?I B:I <µ:M<9<I?A 

G: MI:B;IGP >G<IO?A: ?CQJ S;@<L B:GP G;Q9< GSG<I< 9<L C: U<FEP >GFC <;@PCK>F B:I G<C 

B:E<;I>µQ G<L >LC<HIB<= ?=;<LJ ?;@:>INC G<L S;@<L. 

, :C:HLGIBD M<µD ?;@:>INC (WBS), µ9<;?A C: ?AC:I SC: 9;<YQC, SC: M?M<µSC<, µI: 

L9F;?>A:, D <9<I<>MD9<G? >LCML:>µQJ. 'I: :C:HLGIBD M<µD ?;@:>INC (WBS), 9:;SO?I ?9A>FJ G< 

:9:;:AGFG< 9H:A>I< @I: GF H?9G<µ?;D ?BGAµF>F G<L BQ>G<LJ B:I G<C SH?@O< µ:VA µ? GFC 9:;<OD 

B:E<MD@F>FJ @I: GFC 9;<@;:µµ:GI>µSCF :CP9GLRF B:I G<C SH?@O<. 

, :C:HLGIBD M<µD ?;@:>INC ?AC:I µI: «1?CM;IBD 1<µD», F <9<A: M?AOC?I µI: L9<MI:A;?>F 

GFJ 9;<>9PE?I:J 9<L :9:IG?AG:I @I: GFC ?9AG?LRF ?CQJ >GQO<L, @I: 9:;PM?I@µ: SC: 9;Q@;:µµ:,SC: 

>OSMI<, B:I µI: >=µU:>F. -G< 9H:A>I< ?CQJ >O?MA<L D >=µU:>FJ, F :C:HLGIBD M<µD ?;@:>INC 

(WBS), :C:9G=>>?G:I R?BICNCG:J :9< G<C G?HIBQ >GQO<, L9<MI:I;NCG:J G<C >? MI:M<OIBP 

MI:O?I;A>Iµ: >G<IO?A: µ? UP>F G< µS@?E<J, GF MIP;B?I:, B:I GFC ?LE=CF (9.O., G: >L>GDµ:G:, 
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L9<>L>GDµ:G:, >G<IO?A:, G: B:EDB<CG:, L9<B:EDB<CG:, B:I 9:BSG: ?;@:>A:J), G: <9<A: 

9?;IH:µUPC<=C QH: G: :9:;:AGFG: UDµ:G: @I: GFC ?9AG?LRF G<L >GQO<L. , :C:HLGIBD M<µD 

?;@:>INC 9:;SO?I SC: B<ICQ 9H:A>I< @I: GFC TL>IBD ?RSHIRF G<L >LC<HIB<= >O?MI:>µ<= B:I 

?HS@O<L GFJ >=µU:>FJ B:I ?AC:I F UP>F @I: GFC B:G:C<µD ?;@:>INC, B:I GIJ 9;<>MI<;I>µSC?J 

9;<>:LRD>?IJ, :9Q GIJ <9<A?J F “MDHK>F GFJ ?;@:>A:J” (MFH:MD ?AC:I SC: ?9A>Fµ< S@@;:T<) 

9;<>MI<;AV?I GIJ G?OCIBSJ :C:T<;SJ, GIJ :C:T<;SJ BQ>G<LJ, ?;@:G<K;NC B:I O;<C<MI:@;Pµµ:G<J 

2.8 % +AHQHAK 100% 
 

'A: :9Q GIJ >Fµ:CGIBQG?;?J :;OSJ G<L >O?MI:>µ<= GFJ :C:HLGIBDJ M<µDJ ?;@:>INC (WBS) 

?AC:I < B:CQC:J 100% < <9<A<J <;AV?G:I KJ ?RDJ.: 

 
E 2.*6*.7 100% 4'%?9/4"# 6$# 1 .*.9&$#2; >%µ; "'(.<#)* (WBS) 4"'#9.µ?3*"# $% 100% $,* 

"'(.<#)* 4%& 2.5%'-@%*$.# .46 $% .*$#2"-µ"*% $%& /'(%& 2.# 2.$.('3:"# 69. $. 4.'.>%$/. - 

"<,$"'#23, "F,$"'#23, 4'%<,'#*3 - 6<%* .:%'3 $1* %9%29;',<1 $,* "'(.<#)*, 

<&µ4"'#9.µ?.*%µ/*17 2.# $17 >#.0"-'#<17 $%& /'(%&. & B:CQC:J 100% ?AC:I µA: :9Q GIJ 

>Fµ:CGIBQG?;?J :;OSJ 9<L MIS9<LC GFC :CP9GLRF, GFC :9<MQµF>F B:I GFC :RI<HQ@F>F GFJ 

:C:HLGIBDJ M<µDJ ?;@:>INC. & B:CQC:J :LGQJ ?T:;µQV?G:I >? QH: G: ?9A9?M: ?CGQJ GFJ I?;:;OA:J: 

G< >=C<H< GKC ?;@:>INC B:GP G: :;OIBP >GPMI: 9;S9?I C: ?AC:I :9<H=GKJ I><M=C:µ< (100%) GKC 

?;@:>INC 9<L 9:;<L>IPV<CG:I B:GP G< G?HIBQ >GPMI< B:I F :C:HLGIBD M<µD ?;@:>INC (WBS) M?C 

E: 9;S9?I C: 9?;IH:µUPC?I <9<I:MD9<G? ?;@:>A: F <9<A: M?C ?µ9A9G?I >G< 9;:@µ:GIBQ :CGIB?Aµ?C< 

G<L S;@<L, MFH:MD, M?C µ9<;?A C: 9?;IH:µUPC?I 9PCK :9Q G< 100% G<L S;@<L. "AC:I >Fµ:CGIBQ C: 

ELµQµ:>G? QGI < B:CQC:J 100% I>O=?I B:I @I: G< ?9A9?M< M;:>GF;I<GDGKC. .< S;@< 9<L 

9:;<L>IPV?G:I :9< GIJ M;:>GF;IQGFG?J >? BPE? 9:BSG< ?;@:>ANC, 9;S9?I C: ?AC:I µSO;I G< 100% 

GKC :C:@B:AKC ?;@:>INC @I: C: <H<BHF;KE?A G< 9:BSG< ?;@:>A:J. 

2.9 &>IERC@? I<M EDF<M 
 

  )T<= SO?I <H<BHF;KE?A < >O?MI:>µQJ G<L S;@<L, R?BIC<=C <I MI?;@:>A?J  GFJ ?BGSH?>FJ, 

Q9<L B:GP GFC MIP;B?I: GKC MI?;@:>IKC MFµI<L;@<=CG:I U:>IBP ?;KGDµ:G:, >O?GIBP µ? GFC 9<;?A: 

G<L >O?MA<L G<L S;@<L, :HHP B:I µ? G< GI E: 9;S9?I C: @AC?G:I QG:C 9:;:GF;<=CG:I :9<BHA>?IJ :9< 

:LGQ, Q9KJ : 

 

• , 9<>QGFG: GFJ ?;@:>A:J ?AC:I ?9:;BDJ ; 

• , 9<IQGFG: G<L 9;<YQCG<J, :HHP B:I G<L S;@<L, :B<H<LE?A GIJ 9;<MI:@;:TSJ ; 

• , 9HF;<TQ;F>F ?AC:I ?9:;BDJ ; 
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• , :9QM<>F GFJ <µPM:J S;@<L ?AC:I IB:C<9<IFGIBD ; 

• .< >=>GFµ: 9;<µFE?INC B:H=9G?I SBG:BG?J :CP@B?J ?T<MI:>µ<=(>? :@:EP B:I L9F;?>A?J) ; 

• !Q>< ?=B<H: µ9<;?A C: 9;<>HFTE<=C ?;@:VQµ?C<I ?TQ>KC 9:;:>G?A :CP@BF B:I 9NJ 

U?HGINC?G:I F :9QM<>F GFJ ?;@:>A:J ; 

& 9:;:BPGK 9AC:B:J 9:;<L>IPV?I GIJ 1I?LB<H=C<L>?J 1I?;@:>A?J "BGSH?>FJ G<L S;@<L. 

 

1I?LB<H=C<L>?J 1I?;@:>A?J !?;I?OQµ?C: 

"9:HDE?L>F G<L :CGIB?IµSC<L G<L S;@<L 

(Scope Verification) 

!KJ MI:>T:HAV?G:I F ?9P;B?I: GFJ 9<>QGFG:J 

?;@:>A:J 

1I:>TPHI>F GFJ !<IQGFG:J (Quallity 

Assurance) 

!KJ MI:>T:HAV?G:I QGI :B<H<LE<=CG:I <I 

9;<MI:@;:TSJ 9<IQGFG:J 

4LBH<T<;A: GKC 9HF;<T<;INC (Information 

Distribution) 

!KJ MI:9I>GNC?G:I F ?9P;B?I: G<L >L>GDµ:G<J 

9HF;<TQ;F>FJ 

)CP9GLRF GFJ <µPM:J S;@<L (Team 

Development) 

!KJ :C:9G=>>?G:I F <µ:MIBQGFG:, <I M?RIQGFG?J 

B:I F :9<G?H?>µ:GIBQGFG: GFJ <µPM:J S;@<L  

-O?MI:>µQJ :C:VDGF>FJ 9;<µFE?LGNC 

(Solicitation Planning) 

'? 9<IP B;IGD;I: :C:VFG<=CG:I <I 9;<µFE?LGSJ 

GKC :@:ENC B:I GKC L9F;?>INC 

"9IH<@D GKC 9Q;KC (Source Selection) !KJ ?9IHS@<CG:I <I 9Q;<I 

1I<IBFGIBD MI:O?A;I>F GKC >LµUP>?KC 

(Contract Administration) 

!<ISJ ?AC:I <I MI?;@:>A?J L9<@;:TDJ B:I H=>FJ GKC 

>LµUP>?KC  

C-*.2.7 2.9.1 D#"&2%98*%&<"7 D#"'(.<-"7 +2$/9"<17 $%& /'(%& 2.# $% 4"'#"06µ"*% $%&7 

 

 

2.10 -;CDFA@=CK &REFB<M I<M EDF<M >A; PDQFDAµµA @M@I?µAIGH CREFB<M 
 

&I U:>IBSJ MI?;@:>A?J 9PCK >GIJ <9<A?J U:>AV?G:I < SH?@O<J ?AC:I M=<. , 9;NGF ?AC:I F 

C.'.(,(; $,* "25/<",* .46>%<17 (Performance Reporting) 9<L B:G:@;PT<LC G< 9:;:@Qµ?C<  

:9<GSH?>µ: B:I F M?=G?;F ?AC:I < A&*%9#267 /9"(0%7 $,* .99.()* (Overall Change Control), SC: 

>OSMI< ?CI:A:J :CGIµ?GN9I>FJ QHKC GKC :HH:@NC.  

-G<C 9:;:BPGK 9AC:B: µ9<;<=µ? C: MI:B;AC<Lµ? GIJ MI?LB<H=C<L>?J MI?;@:>A?J 9<L 

L9<>GF;AV<LC GIJ 9:;:9PCK U:>IBSJ MI?;@:>A?J.  
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1I?LB<H=C<L>?J MI?;@:>A?J !?;I?OQµ?C< 

WH?O@<J AHH:@NC ACGIB?IµSC<L (Scope Change 

Control) 

"IC:I <I GL9<9<IFµSC?J MI?;@:>A?J µ? GIJ <9<A?J 

@AC?G:I < SH?O@<J GKC :HH:@NC G<L :CGIB?IµSC<L 

G<L S;@<L 

WH?@O<J "RSHIRFJ %;<C<MI:@;Pµµ:G<J 

(Schedule Control) 

"IC:I <I GL9<9<IFµSC?J MI?;@:>A?J µ? GIJ <9<A?J 

@AC?G:I < SH?O@<J GFJ ?RSHIRFJ G<L 

O;<C<MI:@;Pµµ:G<J G<L S;@<L 

WH?@O<J "RSHIRFJ 4Q>G<LJ (Cost Control) 

"IC:I <I GL9<9<IFµSC?J MI?;@:>A?J µ? GIJ <9<A?J 

@AC?G:I < SH?O@<J GFJ ?RSHIRFJ G<L BQ>G<LJ G<L 

S;@<L UP>F GKC :HH:@NC G<L :CGIB?IµSC<L 

WH?@O<J !<IQGFG:J (Quality Control) 

"IC:I <I GL9<9<IFµSC?J MI?;@:>A?J µ? GIJ <9<A?J 

@AC?G:I < SH?O@<J GFJ 9<IQGFG:J GKC 9;<J 

9:;PM<>F  9;<YQCGKC//9F;?>INC 

WH?@O<J )CGAM;:>FJ 4ICM=CKC (Risk Response 

Control) 

"IC:I <I GL9<9<IFµSC?J MI?;@:>A?J µ? GIJ <9<A?J 

@AC?G:I < SH?O@<J :CGAM;:>FJ BICM=CKC 

 

!AC:B:J 2.10 1I?LB<H=C<L>?J MI?;@:>A?J 9<L L9<>GF;AV<LC U:>IBSJ MI?;@:>A?J.  

 

2.11 Project Manager 
 

& MI:O?I;I>GDJ G<L S;@<L (project manager) ?AC:I ?9:@@?Hµ:GA:J >G<C G<µS: GFJ 

MI:O?A;I>FJ G<L S;@<L B:I µ9<;?A C: SO?I GFC ?LE=CF G<L >O?MI:>µ<=, GFJ ?BGSH?>FJ B:I G< 

BH?A>Iµ< G<L BPE? S;@<L. !<HHP 9?MA: >GFC UI<µFO:CIBD 9:;:@K@D, G< >O?MI:>µQ B:I GIJ 

L9F;?>A?J SO<LC, ?9A>FJ, MI:O?I;I>GSJ G<L S;@<L. WC:J project manager ?AC:I G< 9;Q>K9< 9<L ?AC:I 

L9?=ELC< @I: GFC ?9AG?LRF GKC MFHKµSCKC >GQOKC G<L S;@<L. !:;:M<>I:BP <I ?LE=C?J GFJ 

MI<ABF>FJ G<L S;@<L 9?;IH:µUPC<LC GF MFµI<L;@A: >:TNC B:I ?TIBGNC >GQOKC, µ? UP>F GIJ 

:9:IGD>?IJ G<L S;@<L, GF MI:O?A;I>F B:I G<LJ 9?;I<;I>µ<=J G<L G;I@NC<L MI:O?A;I>FJ G<L S;@<L 

MFH:MD G< BQ>G<J, G< O;QC<, GFC SBG:>F B:I GFC 9<IQGFG:. 

& Q;<J B:I GAGH<J «MI:O?I;I>GDJ S;@<L» O;F>Iµ<9<I?AG:I @?CIBP @I: C: 9?;I@;PX?I GFC 

?LE=CF BP9<I<L @I: GFC <H<BHD;K>F ?CQJ S;@<L. 5>GQ><, 9I< >K>GP O;F>Iµ<9<I?AG:I @I: C: 

9?;I@;PX?I SC: PG<µ< µ? 9HD;F ?LE=CF B:I G< ?9A9?M< ?R<L>A:J 9<L :9:IG?AG:I @I: GFC 

<H<BHD;K>F ?CQJ S;@<L. )C SC: PG<µ< M?C SO?I LXFHP ?9A9?M: ?LE=CFJ B:I ?R<L>A:J, GQG? ?AC:I 

B:H=G?;< C: 9?;I@;:T?A KJ SC:J :9HQJ MI:O?I;I>GDJ, >LCG<CI>GDJ, L9?=ELC<J D @;:µµ:GS:J G<L 

S;@<L.  
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, IMI:IG?;QGFG: G<L ;QH<L G<L project manager, >? >OS>F µ? G: PHH: >G?HSOF B:I 

:C?RP;GFG: :9Q GFC ?R<L>A: 9<L B:E<;AV?G:I C: SO?I, S@B?IG:I >G< @?@<CQJ QGI:  

 

• !;<]>G:G:I GFJ <µPM:J 

• )9<G?H?A GFC B=;I: MI?9:TD (interface) µ?G:R= GFJ <µPM:J S;@<L B:I GKC ?µ9H?BQµ?CKC 

>G< S;@<.  

-LC?9NJ G: :9:IG<=µ?C: 9;<>QCG: ?CQJ project manager ?R:;GNCG:I :9Q GIJ :9:IGD>?IJ, 

9<L 9;<B=9G<LC :9Q GFC >L@B?B;Iµ?C<9<AF>F GFJ SCC<I:J «9;<]>G:G:I» B:I GKC :9:IGD>?KC GFJ 

MI?9:TDJ, G: <9<A: µ? GF >?I;P G<LJ ?R:;GNCG:I :9Q G<C B:E<;I>µSC< ;QH< 9<L B:H?AG:I C: 9:AR?I 

>G< S;@<. 

-G< -ODµ: 2.11 9:;<L>IPV?G:I >LC<9GIBP G< 9?MA< IB:C<GDGKC, >G< <9<A< E: 9;S9?I C: 

«BIC<=CG:I» G: U:>IBP 9;<>QCG:, 9<L @?CIBP E?K;<=CG:I KJ U:>IBP :9:;:AGFG: >’ SC: 

MI:O?I;I>GD S;@<L (project manager).0L>IBP o U:EµQJ ?9P;B?IPJ G<LJ ?R:;GPG:I :9Q GIJ 

IMI:IG?;QGFG?J G<L S;@<L.  

 

 

'A: :9Q GIJ ?LE=C?J G<L project 

manager ?AC:I F <IB<MQµF>F B:I F 

>G?HSOK>F µI:J :9<G?H?>µ:GIBDJ %µ3>.7 

/'(%&. 3: 9;S9?I C: ?R?GP>?I QOI µQC< GIJ 

G?OCIBSJ M?RIQGFG?J G<L BPE? :GQµ<L, :HHP 

B:I G<LJ B;A>Iµ<LJ ;QH<LJ B:I GF OFµ?A: 

µ?G:R= GKC ?;@:V<µSCKC. 'I: <µPM: S;@<L 

SO?I BL;AKJ G;?IJ MI:T<;?GIBSJ >LCI>GN>?J: 

G<C project manager, G<C 9L;DC: GFJ <µPM:J 

(core team) B:I GFC <µPM: >LµU?UHFµSCKC 

(contracted team).  

& project manager ?AC:I L9?=ELC<J 

@I: GFC ?R:>TPHI>F QGI < B:ESC:J >GFC 

<µPM: @CK;AV?I B:I ?BG?H?A G< ;QH< G<L, 

CINE?I QGI G<L MAC?G:I F M=C:µF/?R<L>A: µS>: 

>G: 9H:A>I: G<L ;QH<L G<L, QGI µ9<;?A C: 

L9<>GF;AR?I :LGQ G< ;QH<, RS;?I G<LJ 

;QH<LJ          GKC PHHKC µ?HNC GFJ <µPM:J 

B:I M;: 9I>G?=<CG:J QGI <I ;QH<I :LG<A E:  ?BG?H?>G<=C. 

A0;µ. 2.11 G2.*6$1$"7 $%& Manager  
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.: 9?;I>>QG?;: :9Q G: ESµ:G: MI:O?A;I>FJ 9<L ?9F;?PV<LC SC: S;@< 9;<B=9G<LC :9Q G<C 

BACMLC<, < <9<A<J µ? GF >?I;P G<L 9;<S;O?G:I :9Q GFC :U?U:IQGFG:. & ?9IGLOFµSC<J project 

manager ?CQJ S;@<L ?9IB?CG;NC?G:I >? :LGQ, B:ENJ G< B=;I< µSHFµP G<L B:I QH?J <I 9;<>9PE?ISJ 

G<L ?AC:I C: µ?IN>?I G<C BACMLC< >Fµ:CGIBP, >LOCP µ? GFC LI<ESGF>F µI:J 9<HIGIBDJ “:C<IOGDJ 

?9IB<ICKCA:J”, ?R:>T:HAV<CG:J QGI <I >Lµµ?GSO<CG?J >G< S;@< µ9<;<=C C: ?BT;P><LC GIJ :9QX?IJ 

B:I GIJ :CF>LOA?J G<LJ. 

&I :;µ<MIQGFG?J G<L project manager, >=µTKC: µ? GFC 9:;:M<>I:BD 9;<>S@@I>F, 

9<IBAHH<LC :CPH<@: µ? G<C BHPM<, G< µS@?E<J GFJ ?G:I;A:J, GFC K;IµQGFG: GFJ ?G:I;A:J, B:I GFC 

?G:I;IBD B<LHG<=;:. 5>GQ><, L9P;O<LC <;I>µSC?J :;µ<MIQGFG?J <I <9<A?J ?AC:I B<ICSJ @I: QH<LJ 

G<LJ project managers, <I <9<A?J ?AC:I <I ?RDJ : 

• , :CP9GLRF G<L >O?MA<L S;@<L. 

• 1I:O?A;I>F GKC T<;SKC B:I ?µ9H?BQµ?CKC >G< S;@<. 

• 1I:O?A;I>F GFJ <µPM:J S;@<L. 

• 1I:O?A;I>F G<L BICM=C<L G<L S;@<L. 

• 1I:O?A;I>F G<L O;<C<MI:@;Pµµ:G<J G<L S;@<L. 

• 1I:O?A;I>F G<L 9;<Z9<H<@I>µ<= G<L S;@<L. 

• 1I:O?A;I>F GKC >L@B;<=>?KC G<L S;@<L. 

 

!S;:C GKC 9:;:9PCK :;µ<MI<GDGKC 9<L ?AC:I B<ICSJ B:I :CPH<@: µ? G<C BHPM<, G< 

µS@?E<J, G< :CGIB?Aµ?C<, G<C ?>KG?;IBQ G;Q9< MI:O?A;I>FJ BPE? ?G:I;A:J, 9;<B=9G<LC ?9I9HS<C 

:;µ<MIQGFG?J Q9KJ : 

• 1I<ABF>F GKC 9Q;KC. 

• %?I;I>µQJ ?;@:>I:BNC E?µPGKC. 

• &;@PCK>F  >LC?M;IP>?KC GFJ >LCG<CI>GIBDJ/<;@:CKGIBDJ ?9IG;<9DJ. 

• "B9QCF>F ?BES>?KC (Reports) 9;<J GFC >LCG<CI>GIBD/<;@:CKGIBD ?9IG;<9D, 9:;:ESG<CG:J 

G: >G;:GF@IBP VFGDµ:G:. 

• "B9QCF>F ?BES>?KC (Reports) 9;<QM<L G<L S;@<L , VFGNCG:J GLOQC :HH:@SJ >G< S;@<L :9Q 

GFC >LCG<CI>GIBD/<;@:CKGIBD ?9IG;<9D. 

• 1I:9;:@µPG?L>F B:I ?9AHL>F VFGFµPGKC 9<L 9;<B=9G<LC >? MIPT<;<LJ G<µ?AJ/9?;I<OSJ 

G<L S;@<L, G: <9<A: SO<LC ?9A9GK>F >? PHH?J M;:>GF;IQGFG?J, >L>GDµ:G: B:I >OSMI:. 

• "CMI:TS;<C B:I T;<CGAM: @I: G: >LµTS;<CG: GFJ <µPM:J S;@<L. 

• &;@PCK>F >LC?M;IP>?KC B:I F@?>A: GFJ <µPM:J S;@<L >GIJ >LC?M;IP>?IJ.  

• )9<G?H?>µ:GIBD ?9IB<ICKCA: µ? G<LJ LTI>GPµ?C<LJ G<L B:I G<LJ 9;<Y>GPµ?C<=J 

(>9QC><;?J, <µPM: S;@<L, ?CMI:T?;Qµ?C: µS;F B.H9.). 
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• 2;:9GD G?BµF;AK>F (Project Documentation) G<L >O?MI:>µ<=, GFJ 9;<QM<L, GKC GLOQC 

:HH:@NC, G<L BH?I>Aµ:G<J B:I <9<I<LMD9<G? ESµ:G<J B=;I:J >Fµ:>A:J @I: G< S;@< 
 

2.12 -;AFDOµµAIA Gantt, PERT, /EJ<:<K +D=@;µ?K -;A:D<µLK (CPM) 

2.12.1 -;OFDAµµA Gantt 

4:GP GF MIP;B?I: GFJ ?BGSH?>FJ G<L S;@<L O;?IPV<CG:I BP9<I: ?;@:H?A: @I: GFC 

9:;:B<H<=EF>F B:I G<C SH?@O< GFJ 9<;?A:J G<L. .< BL;IQG?;< :9Q :LGP ?AC:I G< MIP@;:µµ: Gantt. 

.< MIP@;:µµ: Gantt ?AC:I SC: <;IVQCGI< I>GQ@;:µµ: 9<L :C:9G=OEFB? KJ ?;@:H?A< ?HS@O<L 

9:;:@K@DJ G< 1917 :9Q G<C %SC;I 2B:CG. .< MIP@;:µµ: Gantt 9:;SO?I µI: @;:TIBD :9?IBQCI>F 

?CQJ S;@<L 9<L U<FEP G<C >O?MI:>µQ, G<C >LCG<CI>µQ B:I GFC ?R?IMAB?L>F GKC ?;@:>INC >? SC: 

S;@<. .: MI:@;Pµµ:G: Gantt :9?IB<CAV<LC GIJ Fµ?;<µFCA?J SC:;RFJ B:I HDRFJ GKC M;:>GF;I<GDGKC 

B:I G: >LC<9GIBP >G<IO?A: G<L S;@<L (G: <9<A: 9?;IH:µUPC<LC GFC B:G:C<µD B:I GFC <;@PCK>F 

GKC ?;@:>INC >G< S;@<). '?;IBP @;:TDµ:G: Gantt M?AOC<LC ?9A>FJ GIJ >OS>?IJ ?RP;GF>FJ µ?G:R= 

GKC M;:>GF;I<GDGKC (MFH:MD, GFC 9;<G?;:IQGFG: G<LJ >G< MABGL<). '9<;<=C C: O;F>Iµ<9<IFE<=C 

@I: C: M?AR<LC GFC G;SO<L>: B:GP>G:>F - µ? ?9I GIJ SB:GQ <H<BHD;K>F GKC M;:>GF;I<GDGKC -  >? 

>OS>F µ? G< O;<C<MIP@;:µµ: G<L S;@<L B:I GFC ?BP>G<G? Fµ?;<µFCA:   C: 9:;<L>IPV?G? KJ µI: 

BPE?GF @;:µµD ("TODAY") .<9KJ 9:;<L>IPV?G? >G< >ODµ: 2.12.1 , B:ENJ ?9A>FJ C: 

9:;:B<H<LE<=µ? Pµ?>: GIJ ?9I9GN>?IJ GLOQC B:EL>G?;D>?KC D :HH:@NC >GFC ?BGSH?>F G<L 

S;@<L. 

 

 

 

 

 

 

 

 

 

 

A0;µ. 2.12.1 C.'3>"#(µ. >#.('3µµ.$%7 Gantt , C1(;: http://en.wikipedia.org/wiki/File:GanttChartAnatomy.svg 
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 WC: MIP@;:µµ: Gantt B:G:>B?LPV?G:I µ? SC:C <;IVQCGI< PR<C: 9<L :CGI9;<>K9?=?I GF 

>LC<HIBD O;<CIBD SBG:>F G<L S;@<L, 9<L OK;AV?G:I >? MI:>GDµ:G: (9.O., FµS;?J, ?UM<µPM?J, D 

µDC?J) B:I SC: BPE?G< PR<C: 9<L :CGI9;<>K9?=?I GIJ ?;@:>A?J 9<L :9<G?H<=C G< S;@<. 4PE? 

M;:>GF;IQGFG:/ ?;@:>A: :9?IB<CAV?G:I KJ <;IVQCGI: ;PUM<J/µ9P;: >? SC: MIP@;:µµ: X-Y. & 

<;IVQCGI<J PR<C:J (PR<C:J GKC X) ?AC:I F O;<CIBD BHAµ:B: >GFC <9<A: E: LH<9<IFE?A G< S;@<. .< 

µDB<J BPE? ;PUM<L M;:>GF;IQGFG:J/ ?;@:>A:J :CGI>G<IO?A >GF MIP;B?I: GFJ M;:>GF;IQGFG:J/ 

?;@:>A:J D >G<C :C:@B:A< @I: GFC <H<BHD;K>D GFJ O;QC<. & BPE?G<J PR<C:J (PR<C:J GKC /) ?AC:I 

G< >=C<H< GKC ?;@:>INC/M;:>GF;I<GDGKC 9<L SO<LC 9;<B=X?I µ?GP :9Q GFC :C:HLGIBD M<µD 

?;@:>INC (WBS).   

)CPHL>F 1I:@;Pµµ:G<J Gantt  

WC: MIP@;:µµ: Gantt R?BICP µ? G<C 9AC:B: GKC M;:>GF;I<GDGKC G<L S;@<L >G< AMI< >ODµ: 

µ? GF M<µD :CPHL>FJ GKC ?;@:>INC. -? :CGI>G<IOA: µ? BPE? M;:>GF;IQGFG:, >O?MIPV<Lµ? SC: 

9H:A>I< O;<CIB<= 9;<@;:µµ:GI>µ<= 9<L M?AOC?I 9QG? SO?I 9;<@;:µµ:GI>G?A C: R?BICD>?I B:I C: 

G?H?IN>?I F >L@B?B;IµSCF M;:>GF;IQGFG:. -=µTKC: µ? GFC :C:HLGIBD M<µD ?;@:>INC (WBS) 

9;<>MI<;AV?G:I ?9A>FJ F :HHFH<?RP;GF>F µ?;IBNC ?;@:>INC G< Q9<I< >Fµ:AC?I QGI , BP9<I?J 

?;@:>A?J M?C µ9<;<=C C: R?BICD><LC ?PC M?C SO<LC G?H?IN>?I BP9<I?J PHH?J. , :HHFH<?RP;GF>F 

:LGNC GKC ?;@:>INC 9:;<L>IPV?G:I NJ SC: USH<J 9<L >LCMS?I G< GSH<J GFJ µA:J ?;@:>A:J µ? GFC 

:;OD GFJ ?9Qµ?CFJ. &I ?;@:>A?J QµKJ µ9<;?A C: SO<LC MI:T<;?GIB<= GL9<L ?RP;GF>F µ?G:R= G<LJ 

BPGK :9< MI:T<;?GIBSJ 9?;I>GP>?IJ B:I O;<CIB<=J 9;<>MI<;I>µ<=J.  

&;I>µSC?J :B<H<LEA?J ?;@:>INC E: O;?I:>G<=C 9?;I>>QG?;< O;QC< C: <H<BHF;KE<=C :9Q 

PHH?J, :BQµF B:I :C MI?RP@<CG:I 9:;PHHFH: :CPµ?>: >? µA: B<ICD :;OD B:I SC: B<ICQ GSH<J. )LGQ 

>Fµ:AC?I QGI <I 9?;I>>QG?;<I BHPM<I G<L S;@<L µ9<;?A C: O:;:BGF;AV<CG:I :9Q O:H:;QGFG: KJ 

9;<J G< O;QC<, PHH: SC:J (?B?AC<J 9<L O;?IPV?G:I G<C 9?;I>>QG?;< O;QC<) E: B:E<;AV?I GF 

>LCG<µQG?;F MLC:GD MIP;B?I: G<L >LC<HIB<= S;@<L. 
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A0;µ. 2.12.2 C.'3>"#(µ. D#.('3µµ.$%7 Gantt 

-ODµ: 2.12.2 

-L@B?;IµSC: >G< >ODµ: 2.12.2 µ9<;<=µ? C: MI:B;AC<Lµ? G<LJ M=< PR<C?J % B:I / Q9KJ 

9;<>MI<;A>GFB:C 9:;:9PCK, G: >G<IO?A: 9<L 9;<SBLX:C :9< GFC :CPHL>F M<µDJ S;@<L (WBS) 

B:I GIJ L9<?;@:>A?J GKC >G<IO?AKC, GIJ µ9P;?J 9<L L9<MFHNC<LC GFC ?9I GIJ ?B:GQ <H<BHD;K>F 

GFJ BPE? ?;@:>A:J, G< O;<CIBQ 9;<@;:µµ:GI>µQ BPE? ?;@:>A:J B:I G: USHF (µ? BQBBIC< O;Nµ:) 

:HHFH<?RP;GF>FJ GKC ?;@:>INC. )C:H=<CG:J G: USHF G<L >ODµ:G<J 2.12.2 µ9<;<=µ? C: 

>Lµ9?;PC<Lµ? G: ?RDJ :  

• .:LGQO;<CF SC:;RF GKC ";@:>INC ) B:I * >GFC :;OD G<L S;@<L ("*1&')1) 1). 

• &H<BHD;K>F ";@:>A:J * >Fµ:AC?I GFC SC:;RF GFJ ";@:>A:J C. 

• &H<BHD;K>F GFJ ";@:>A:J C µ? G:LGQO;<CF <H<BHD;K>F GFJ ?;@:>A:J D (?MN µ9<;<=µ? 

C: L9<ES><Lµ? QGI < O;QC<J SC:;RFJ GFJ ?;@:>A:J D SO?I GF MLC:GQGFG: C: B:EF>G?;D>?I 

µ? GFC 9;<L9QE?>F QGI F <H<BHD;K>D GFJ E: ?AC:I G:LGQO;<CF µ? GFC <H<BHD;K>F GFJ 

";@:>A:J C). 

4:GP GF MIP;B?I: GFJ 7FJ ?UM<µPM:J (MFH:MD -,'"#)) G< -G<IO?A< 1 SO?I <H<BHF;KE?A 

>G< 57%  B:I G< -G<IO?A< 2 M?C SO?I :BQµ: R?BICD>?I. & MI:O?I;I>GDJ G<L S;@<L (Project Manager) 

>? :LGD GF TP>F µ9<;?A C: MI:B;AC?I GIJ O;<CIBSJ B:EL>G?;D>?IJ 9<L L9P;O<LC. 

'?H?GNCG:J H<I9QC :LGD GFC µSE<M< µ9<;<Lµ? >Lµ9?;:>µ:GIB: C: 9<=µ? QGI :   
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# , O;D>F G<L MI:@;Pµµ:G<J Gantt B:EI>GP :C:@B:A: GFC =9:;RF >O?MA<L..< C: 

B:G:@;PT?IJ G< >OSMI< ?9A G<L MI:@;Pµµ:G<J, Q9<L G< B:EI>GP <;:GQ B:I :9Q PHH<LJ, 

G?AC?I C: G< B:G:>GD>?I <;I>µSC< B:I :B;IUSJ B:I C: 9;<B:HS>?I G<C B:E<;I>µQ 

B:E:;NC B:I >:TNC ?CG<HNC 9;<J G: PG<µ:. .< >OSMI< H<I9QC ?µT:CAV?G:I GQ>< >:TSJ 

>G: MI:@;Pµµ:G: Gantt N>G? B:H=9G?I QH?J GIJ H?9G<µS;?I?J QOI µ<C< >G<C MI:O?I;I>GD 

G<L S;@<L :HHP B:I >G<LJ :CNG?;<LJ B:I B:GNG?;<LJ G<L. 

# .< MIP@;:µµ: Gantt 9:;:UPH?I G< GA @AC?G:I µ? G< GA SO?I @AC?I, GF;?A G<C MI?LE=C<CG: 

?CDµ?;< GFJ 9;<QM<L 9<L SO?I 9;:@µ:G<9<IFE?A B:GP GFC ?BGSH?>D G<L >O?MA<L, B:I :C 

F 9;Q<M<J M?C ?AC:I IB:C<9<IFGIBD L9<M?IBC=?I G<LJ HQ@<LJ. WG>I ?R<IB<C<µ?AG:I < 

O;QC<J G<L MI:O?I;I>GD, ?TQ>KC SO?I 9;<>MI<;A>?I ?R’ :;ODJ G<LJ :;IEµ<=J 9<L E: 

?AC:I IB:C<9<IFGIB<A >G< MIP@;:µµ: B:I SG>I F >=@B;I>F GKC 9;:@µ:G<9<IFESCGKC 9;<J 

G< >OSMI< ?AC:I µI: ?=B<HF ?;@:>A:, @?@<CQJ 9<L >Fµ:AC?I QGI µ9<;?A C: :>O<HFE?A µ? 

9<HHP MI:T<;?GIBP µS;F G<L S;@<L. 

!:;P G< @?@<CQJ QGI G< MIP@;:µµ: Gantt ?AC:I :;B?GP O;D>Iµ< B:I 9<H=GIµ< ?;@:H?A< >? 

µIB;P S;@:, M?C ?AC:I :;B?GP ?=O;F>G< @I: µ?@PH: S;@:. -L@B?B;IµSC: :  

$ '?@PH: S;@: >Fµ:AC?I :LGQµ:G: B:I µ?@PH: MI:@;Pµµ:G: Gantt, G: <9<A: ?AC:I 

:B:GPHHFH: @I: GIJ 9?;I>>QG?;?J ?9?IB<CA>?IJ >? FH?BG;<CIBQ L9<H<@I>GD. .: S;@: ?AC:I 

>LOCP 9<H= 9I< 9?;A9H<B: B:I M?C µ9<;<=C C: 9:;<L>I:>G<=C :9<G?H?>µ:GIBP µ? SC: 

MIP@;:µµ: Gantt.  

$ .: MI:@;Pµµ:G: Gantt, :CGI9;<>K9?=<LC µS;<J µQC< GKC 9?;I<;I>µNC BQ>G<J-O;QC<J-

:CGIB?Aµ?C< GKC S;@KC, MIQGI ?9IB?CG;NC<CG:I BL;AKJ >GF MI:O?A;I>F G<L 

O;<C<MI:@;Pµµ:G<J. 

$ .: MI:@;Pµµ:G: Gannt M?C :CGI9;<>K9?=<LC G< µS@?E<J G<L S;@<L D G< >O?GIBQ µS@?E<J 

GKC >G<IO?AKC ?;@:>A:J. )C M=< S;@: SO<LC G<C AMI< :;IEµQ Fµ?;NC >G< O;<C<MIP@;:µµ: 

,G< µ?@:H=G?;< S;@< SO?I µ?@:H=G?;< :CGABGL9< Q>KC :T<;P GFC :RI<9<AF>F GKC 9Q;KC, 

:HHP G< Gantt M?C :CGI9;<>K9?=?I GFC MI:T<;P :LGD. 

$ )C B:I SC: H<@I>µIBQ MI:O?A;I>FJ S;@<L µ9<;?A C: :9<M?AR?I GIJ ?R:;GD>?IJ - µ? GIJ 

@;:µµSJ ?RP;GF>FJ µ?G:R= GKC M;:>GF;I<GDGKC - µ9<;?A C: B:G:>GD>?I G< MIP@;:µµ: 

:B:GP>G:G< D ML>:CP@CK>G<. 

$ "9?IMD <I <;IVQCGI?J @;:µµSJ G<L (PR<C:J %) SO<LC SC: >G:E?;Q =X<J, µ9<;?A C: µFC 

9:;<L>IPV<LC >K>GP G<C O;<C<9;<@;:µµ:GI>µQ G<L TQ;G<L ?;@:>A:J ?CQJ S;@<L, G< <9<A< 

E: 9;<B:HS>?I >=@OL>F, IMAKJ >? µ?@PH: S;@:. -G< >ODµ: 2.12.2 F E'(.<-. E B:I F 

E'(.<-. G T:AC?G:I C: SO<LC G< AMI< µS@?E<J :HHP >GFC 9;:@µ:GIBQGFG: µ9<;?A C: 
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:9<G?H<=C MI:T<;?GIBSJ GPR?IJ µ?@SE<LJ. -GFC E?K;A: QH?J <I M;:>GF;IQGFG?J ?CQJ 

MI:@;Pµµ:G<J Gantt M?AOC<LC G<C 9;<@;:µµ:GI>µSC< TQ;G< ?;@:>A:J KJ BPGI >G:E?;Q. 

-GFC 9;PRF QµKJ, µ9<;?A HQ@K 9;<UHFµPGKC C: MFµI<L;@FE<=C B:EL>G?;D>?IJ µ? 

:9<GSH?>µ: C: ?AC:I :C:@B:A< C: :LRFE?A < TQ;G<J ?;@:>A:J 9;<B?IµSC<L C: GF;FE?A G< 

O;<C<MIP@;:µµ:. 

 

2.12.2 -;OFDAµµA PERT 
 

, µSE<M<J PERT (Project Evaluation and Review Technique) R?BACF>? ?T:;µ<VQµ?CF >? 

S;@:, G: <9<A: 9:;<L>IPV<LC ?L:I>EF>A: >? 9IE:CSJ O;<CIBSJ µ?G:U<HSJ GKC M;:>GF;I<GDGKC 

G<LJ Q9KJ, @I: 9:;PM?I@µ:, S;@: 9<L ?BG?H<=CG:I @I: 9;NGF T<;P, B:G:>B?L:>GIBP S;@:, 

?L:A>EFG: >? B:I;IBSJ >LCEDB?J BH9, @I: C: B:G:HDR?I C: O;F>Iµ<9<I?AG:I >O?MQC >? QH: G: S;@:.  

, µSE<M<J PERT :C:H=?I GIJ ?µ9H?BQµ?C?J ?;@:>A?J @I: GFC <H<BHD;K>F ?CQJ 

>L@B?B;IµSC<L >O?MA<L, IMI:AG?;: G< O;QC< 9<L :9:IG?AG:I @I: GFC <H<BHD;K>F BPE? MI?;@:>A:J, 

B:I G<C 9;<>MI<;I>µQ G<L ?HPOI>G<L O;QC<L 9<L :9:IG?AG:I @I: C: <H<BHF;KE?A G< >=C<H< G<L 

S;@<L.  

, µSE<M<J PERT :C:9G=OEFB? BL;AKJ @I: GFC :9H<9<AF>F G<L >O?MI:>µ<= B:I G<L 

9;<@;:µµ:GI>µ<= µ?@PHKC B:I >=CE?GKC S;@KC. )C:9G=OEFB? @I: G< 2;:T?A< "IMIBNC W;@KC G<L 

!<H?µIBQ (:LGIBQ GKC ,!) G< 1957 @I: C: L9<>GF;AR?I 9;Q@;:µµ: GKC 9L;FCIBNC L9<U;=OIKC 

Polaris G<L !<H?µIB<= (:LGIB<= GKC ,!). ^G:C >? ES>F C: ?C>Kµ:GN>?I GFC :U?U:IQGFG: 

BPC<CG:J MLC:GQ G<C 9;<@;:µµ:GI>µQ ?CQJ S;@<L, OK;AJ C: L9P;O?I :B;IUDJ @CN>F @I: GIJ 

H?9G<µS;?I?J B:I GF MIP;B?I: QHKC GKC M;:>GF;I<GDGKC. "AC:I 9?;I>>QG?;< G?OCIBD 

9;<>:C:G<HI>µSCF >G: @?@<CQG: B:I QOI >GFC SC:;RF B:I GFC <H<BHD;K>F, B:I O;F>Iµ<9<I?AG:I 

9?;I>>QG?;< >? S;@:, Q9<L < O;QC<J, 9:;P G< BQ>G<J, ?AC:I < >Fµ:CGIBQG?;<J 9:;P@<CG:J. 

"T:;µQV?G:I >? S;@: µ?@PHFJ BHAµ:B:J, :L>GF;<= O;<C<MI:@;Pµµ:G<J, 9<H=9H<B:, µ? µF 

>LCDE?IJ L9<M<µSJ B:I >OSMI: S;?LC:J B:I :CP9GLRFJ. WC: 9:;PM?I@µ: ?AC:I <I %?Iµ?;IC<A 

&HLµ9I:B<A )@NC?J >GF 2B;?CQµ9H G< 1968, >G<LJ <9<A<LJ ?T:;µQ>GFB? F µSE<M<J PERT :9Q G< 

1965 SKJ GFC SC:;RF GKC )@NCKC G< 1968. 

)LGQ G< µ<CGSH< S;@<L DG:C G< 9;NG< >G< ?AM<LJ G<L, B:I :9<GSH?>:I µI: :C:@SCCF>F @I: 

GFC ?9I>GFµ<CIBD MI:O?A;I>F, 9<L IM;=EFB? :9Q G<C 0;SCG?;IB .SYH<; (Frederick Taylor)  B:I 

:;@QG?;: G?H?I<9<IDEFB? :9Q G<C %SC;I 0Q;CG (Henry Ford). 

-G< :BQH<LE< >ODµ: 2.12.3 µ9<;<=µ? C: M<=µ? SC: :9HQ MIP@;:µµ: PERT ?CQJ S;@<L 

MIP;B?I:J ?9GP µFCNC µ? 9SCG? <;Q>Fµ: >Fµ?A: (:9Q G< 10 ?NJ G< 50) B:I SRI MI:T<;?GIBSJ 
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M;:>GF;IQGFG?J/?;@:>A?J (:9Q GFC ) ?KJ GFC F). 

  

A0;µ. 2.12.3 C.'3>"#(µ. >#.('3µµ.$%7 PERT 

 

&;<H<@A: PERT 

.< :;OIBQ >GPMI< :CPHL>FJ GFJ µ?EQM<L PERT  ?AC:I F B:G:CQF>F GKC U:>IBNC GFJ Q;KC. 

• 2?@<CQJ PERT (PERT Event): SC: >Fµ?A< 9<L >Fµ:G<M<G?A GFC SC:;RF D GFC <H<BHD;K>F 

µA:J D 9?;I>><GS;KC M;:>GF;I<GDGKC. 1?C B:G:C:HNC?I B:EQH<L O;QC< B:I M?C 

O;F>Iµ<9<I?A 9Q;<LJ. \G:C :LGQ G< >Fµ?A< >Fµ:G<M<G?A GFC <H<BHD;K>F µA:J D 

9?;I>>QG?;KC ?;@:>INC, M?C µ9<;?A C: ?9IG?LOE?A ?NJ QG<L QH?J <I M;:>GF;IQGFG?J 9<L 

<MF@<=C >? :LGQ G< @?@<CQJ SO<LC <H<BHF;KE?A. 

 

• !;<F@FESC @?@<CQJ (Predecessor Event): SC: @?@<CQJ 9<L :µS>KJ 9;<F@?AG:I :9Q BP9<I: 

PHH: @?@<CQG: OK;AJ PHH: @?@<CQG: C: µ?><H:UD><LC. WC: @?@<CQJ µ9<;?A C: SO?I 

9<HH:9HP 9;<F@FESCG: @?@<CQG: B:I µ9<;?A C: ?AC:I < 9;QM;<µ<J GKC 9<HH:9HNC 

@?@<CQGKC. 

 

• 1I:M<OIBQ @?@<CQJ (Successor Event): SC: @?@<CQJ 9<L :B<H<LE?A :µS>KJ µ?GP :9Q 

BP9<I< PHH< @?@<CQJ OK;AJ PHH: @?@<CQG: C: µ?><H:UD><LC. WC: @?@<CQJ µ9<;?A C: SO?I 
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9<HH:9HP MI:M<OIBP @?@<CQG: B:I µ9<;?A C: ?AC:I < MIPM<O<J 9<HH:9HNC @?@<CQGKC. 

 

• 1;:>GF;IQGFG: PERT (PERT Activity): F 9;:@µ:GIBD ?B9HD;K>F µA:J MI?;@:>A:J 9<L 

B:G:C:HNC?I O;QC< B:I :9:IG?A 9Q;<LJ (Q9KJ ?;@:>A:, LHIBP, ON;<, µFO:CDµ:G:). '9<;?A 

C: E?K;FE?A QGI :CGI9;<>K9?=?I G< O;QC<, GFC 9;<>9PE?I:, B:I G<LJ 9Q;<LJ 9<L 

:9:IG<=CG:I @I: C: µ?G:BICFE<=µ? :9Q G< SC: @?@<CQJ >G< PHH<. 'I: M;:>GF;IQGFG: PERT 

M?C µ9<;?A C: ?BG?H?>G?A µSO;IJ QG<L C: >LµU?A G< 9;<F@FESC @?@<CQJ. 

 

• AI>IQM<R<J O;QC<J (Optimistic Time , O): ?BT;PV?I GIJ 9I< :I>IQM<R?J 9;<UHSX?IJ, MFH:MD 

:9<G?H?A G< ?HPOI>G< MLC:GQ O;<CIBQ MIP>GFµ: 9<L :9:IG?AG:I @I: C: <H<BHF;KE?A µI: 

?;@:>A:, µ? GFC 9;<Z9QE?>F 9PCG: QGI 9;<OK;P B:H=G?;: :9Q G< :C:µ?CQµ?C<. 

 

• A9:I>IQM<R<J O;QC<J (0essimistic Time, P): ?BT;PV?I GIJ 9I< :9:I>IQM<R?J 9;<UHSX?IJ, 

MFH:MD G< µS@I>G< MLC:GQ O;<CIBQ MIP>GFµ: 9<L :9:IG?AG:I @I: C: ?BG?H?>G?A SC: S;@<, 

L9<ESG<CG:J QGI QH: 9PC? >G;:UP (?R:I;<LµSCKC GKC µ?@PHKC B:G:>G;<TNC). 

 

• & 9I< 9IE:CQJ O;QC<J (/ost Likely Time, M): ?BT;PV?I :LGQ 9<L >LCDEKJ >LµU:AC?I (G< 

>G:GI>GIBP 9I< 9IE:CQ), MFH:MD GFC B:H=G?;F ?BGAµF>F G<L O;QC<L 9<L :9:IG?AG:I @I: C: 

<H<BHF;KE?A µI: ?;@:>A:, µ? GFC 9;<Z9QE?>F QGI 9PCG: 9;<OK;P?I B:C<CIBP. 

 

• AC:µ?CQµ?C<J O;QC<J (Expected Time, !" ) : ?BT;PV?I GFC B:H=G?;F ?BGAµF>F G<L 

:9:;:AGFG<L µS><L O;QC<L @I: C: <H<BHF;NE?I µI: ?;@:>A:, H:µUPC<CG:J L9QXIC G< 

@?@<CQJ QGI <I ?;@:>A?J M?C 9;<OK;PC? 9PCG: B:C<CIBP, µ?  >LCS9?I: < 9;<UH?9Qµ?C<J 

O;QC<J C: ?AC:I < µS><J O;QC<J 9<L F ?;@:>A: :9:IG?A, (?PC F ?;@:>A: ?9:C:HDTEFB? >? 

9<HHSJ 9?;I9GN>?IJ 9PCK :9Q SC: µ?@PH< O;<CIBQ MIP>GFµ:). 

$>O=?I QGI :        
!" =

O+ 4M +P( )
6  

 

• 1I:B=µ:C>F D 1I:>9<;P O;QC<L (Time Variance ) : U<FEP?I >GF µSG;F>F G<L U:Eµ<= 

:U?U:IQGFG:J. )9<G?H?A 9?;I@;:TIBQ µSG;< GFJ :U?U:IQGFG:J 9<L >LCMS?G:I µ? GFC 

B:G:C<µD G<L O;QC<L GFJ M;:>GF;IQGFG:J. 

$>O=?I QGI :        ! 2
=

P !O

6

"

#
$

%

&
'

2

 , MI:B=µ:C>F G<L O;QC<L QH<L G<L S;@<L !"#

2  I><=G:I µ? 

G< PE;<I>µ: GKC MI:BLµPC>?KC GFJ B;A>IµFJ MI:M;<µDJ G<L. )C L9P;O<LC 9?;I>>QG?;?J 
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:9< µA: B;A>Iµ?J MI:M;<µSJ O;F>Iµ<9<I?AG:I ?B?ACF 9<L SO?I GF µ?@:H=G?;F MI:B=µ:C>F. 

 

• %:H:;QGFG: (Float or Slack) : ?AC:I G< µSG;< G<L ?9I9HS<C O;QC<L B:I 9Q;KC  9<L ?AC:I 

MI:ES>Iµ<I @I: C: <H<BHF;KE?A µI: ?;@:>A:. !;QB?IG:I @I: G< O;<CIBQ MIP>GFµ: 9<L µI: 

?;@:>A: G<L S;@<L µ9<;?A C: B:EL>G?;D>?I OK;AJ C: 9;<B:HS>?I B:EL>GS;F>F >? QH?J GIJ 

µ?GS9?IG: ?;@:>A?J (free float) D G< >=C<H< G<L S;@<L (total float). \G:C F O:H:;QGFG: SO?I 

E?GIBQ U:EµQ M?AOC?I <H<BHD;K>F CK;AG?;: G<L O;<C<MI:@;Pµµ:G<J , ?CN QG:C F 

O:H:;QGFG: SO?I :;CFGIBQ U:EµQ MSIOC?I <H<BHD;K>F 9?;PC G<L B:E<;I>µSC<L 

O;<C<MI:@;Pµµ:G<J.  \G:C F O:H:;QGFG: ?AC:I A>F µ? G< µFMSC M?AOC?I GFC S@B:I;F 

<H<BHD;K>F >=µTKC: µ? G< O;<C<MIP@;:µµ:. 

 

• K;A>IµF MI:M;<µD (Critical Path): F µ?@:H=G?;F MLC:GD >LC?ODJ MI:M;<µD 9<L 

H:µUPC?G:I :9Q G< :;OIBQ @?@<CQJ µSO;I G< G?HIBQ. 4:E<;AV?I G< >LC<HIBQ Fµ?;<H<@I:BQ 

O;QC< 9<L :9:IG?AG:I @I: G< S;@< , B:I KJ ?B G<=G<L, GLOQC B:EL>G?;D>?IJ B:GP µDB<J GFJ 

B;A>IµFJ MI:M;<µDJ E: B:EL>G?;D><LC GFC ?9AG?LRF G<L G?HIB<= @?@<CQG<J, G<LHPOI>G<C 

>G< AMI< 9<>Q O;QC<L. 

• K;A>IµF M;:>GF;IQGFG: (Critical Activity): 'I: M;:>GF;IQGFG: 9<L SO?I >LC<HIBQ 

9?;IEN;I< O;QC<L A>< µ? µFMSC. 'I: M;:>GF;IQGFG: µ? µFM?CIBQ 9?;IEN;I< O;QC<L M?C 

?AC:I :9:;:AGFG< C: U;A>B?G:I 9PCK >GFC B;A>IµF MI:M;<µD :T<= F 9<;?A: GFJ µ9<;?A C: 

µFC ?AC:I F µ?@:H=G?;F. 

 

• %;QC<J <MD@F>FJ @?@<CQG<J (Lead Time): < O;QC<J B:GP G<C <9<A< SC: 9;<F@FESC 

@?@<CQJ 9;S9?I C: <H<BHF;KE?A 9;<B?IµSC<L C: L9P;R?I ?9:;BDJ O;QC<J @I: GIJ 

M;:>GF;IQGFG?J 9<L 9;S9?I C: G?H?IN><LC 9;IC :9Q GFC <H<BHD;K>F ?CQJ >L@B?B;IµSC<L 

@?@<CQG<J PERT. 

 

• X;<CIBD B:EL>GS;F>F (Lag Time): < ?CK;AG?;<J O;QC<J B:GP G<C <9<A< SC: MI:M<OIBQ 

@?@<CQJ µ9<;?A C: :B<H<LED>?I SC: >L@B?B;IµSC< @?@<CQJ PERT. 

• 2;D@<;<J ?CG<9I>µQJ (Fast Tracking): 9;:@µ:G<9<INCG:J 9?;I>>QG?;?J B;A>Iµ?J 

M;:>GF;IQGFG?J, 9:;PHHFH:. 

 

• -LCG;AU<CG:J GFC B;A>IµF MI:M;<µD (Crashing Critical Path): '?AK>F GFJ MIP;B?I:J GKC 

B;A>IµKC M;:>GF;I<GDGKC. 
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2.12.3 /EJ<:<K +D=@;µ?K -;A:D<µLK  
 

, µSE<M<J B;A>IµFJ MI:M;<µD (Critical Path Method) ?AC:I SC:J :H@Q;IEµ<J @I: G<C 

9;<@;:µµ:GI>µQ µI:J >?I;PJ M;:>GF;I<GDGKC G<L >O?MA<L. "AC:I SC: >Fµ:CGIBQ ?;@:H?A< @I: GFC 

:9<G?H?>µ:GIBD MI:O?A;I>F G<L S;@<L., U:>IBD G?OCIBD @I: GF O;D>F CPM ?AC:I C: B:G:>B?LP>?I 

SC: µ<CGSH< G<L S;@<L 9<L E: 9?;IH:µUPC?I G: :BQH<LE:: 

• 'I: HA>G: QHKC GKC M;:>GF;I<GDGKC 9<L :9:IG<=CG:I @I: GFC <H<BHD;K>F G<L S;@<L 

(>LCDEKJ B:GF@<;I<9<I<=CG:I >? µI: :C:HLGIBD M<µD ?;@:>INC (WBS)). 

• & O;QC<J (MIP;B?I:) 9<L E: O;?I:>G?A @I: C: <H<BHF;KE?A BPE? M;:>GF;IQGFG:. 

• &I ?R:;GD>?IJ µ?G:R= GKC M;:>GF;I<GDGKC. 

%;F>Iµ<9<INCG:J :LGSJ GIJ GIµSJ F µSE<M<J B;A>IµFJ MI:M;<µDJ (CPM) L9<H<@AV?I GF 

µ?@:H=G?;F 9<;?A: GKC 9;<@;:µµ:GI>µSCKC M;:>GF;I<GDGKC µSO;I G< GSH<J G<L S;@<L, B:I 9QG? 

µ9<;?A C: R?BICD>?I B:I C: G?H?IN>?I F 9;NGF B:I G?H?LG:A: M;:>GF;IQGFG: OK;AJ C: ?9IµFB=C?I 

G< S;@<. !;<B?IµSC<L C: ?9IH=><Lµ? SC: MABGL< µ? GF µSE<M< GFJ 4;A>IµFJ 1I:M;<µDJ, E: 9;S9?I 

9;NG: C: B:G:C<D><Lµ? G: O;<CIBP >G<IO?A: 9<L :T<;<=C BPE? M;:>GF;IQGFG:, R?BICNCG:J µ? 

G<LJ +*,'-$"'%&7 0'6*%&7 , G<LJ H'.>8$"'%&7 I'6*%&7 B:I G: C"'#5)'#. I'6*%& G: <9<A: µ:J 

M?AOC<LC 9QG? µA: M;:>GF;IQGFG: ?AC:I B;A>IµF. 

 

$ "CK;AG?;<I O;QC<I: 

i. & ?CK;AG?;<J O;QC<J SC:;RFJ (Start Earliest Time, ES) µI:J M;:>GF;IQGFG:J MFHNC?I 9<IP 

?AC:I F >LCG<µQG?;F O;<CIBD >GI@µD 9<L µ9<;?A C: R?BICD>?I F M;:>GF;IQGFG:, µ? G<LJ 

L9P;O<CG?J 9?;I<;I>µ<=J. )LGQJ < O;QC<J ,QG:C :C:TS;?G:I >GFC 9;NGF O;<CIBP 

M;:>GF;IQGFG: G<L MIBG=<L, MFHNC?I B:I GFC >LCG<µQG?;F O;<CIBD >GI@µD SC:;RFJ G<L 

S;@<L. 

ii. & ?CK;AG?;<J O;QC<J GSH<LJ (Finish Earliest Time, EF) µI:J M;:>GF;IQGFG:J MFHNC?I 9<IP 

?AC:I F >LCG<µQG?;F O;<CIBD >GI@µD, 9<L µ9<;?A C: G?H?IN>?I F M;:>GF;IQGFG:, µ? G<LJ 

L9P;O<CG?J 9?;I<;I>µ<=J. )LGQJ < O;QC<J, QG:C :C:TS;?G:I >GFC G?H?LG:A: O;<CIBP 

M;:>GF;IQGFG: G<L MIBG=<L, MFHNC?I B:I GF >LCG<µQG?;F O;<CIBD >GI@µD HDRFJ G<L S;@<L. 

 

$ *;:M=G?;<I %;QC<I 

i. & U;:M=G?;<J O;QC<J SC:;RFJ (Start Latest Time, LS) µI:J M;:>GF;IQGFG:J MFHNC?I 9<IP 
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?AC:I F U;:M=G?;F O;<CIBD >GI@µD, 9<L µ9<;?A C: R?BICD>?I F M;:>GF;IQGFG:, µ? >?U:>µQ 

GKC L9P;O<CGKC 9?;I<;I>µNC.)LGQJ < O;QC<J, QG:C :C:TS;?G:I >GFC 9;NGF O;<CIBP 

M;:>GF;IQGFG: G<L MIBG=<L, MFHNC?I B:I GF U;:M=G?;F O;<CIBD >GI@µD SC:;RFJ G<L S;@<L. 

ii. & U;:M=G?;<J O;QC<J GSH<LJ (Finish Latest Time, LF) µI:J M;:>GF;IQGFG:J MFHNC?I 9<IP 

?AC:I F U;:M=G?;F O;<CIBD >GI@µD 9<L µ9<;?A C: G?H?IN>?I F M;:>GF;IQGFG:, µ? >?U:>µQ 

GKC L9P;O<CGKC 9?;I<;I>µNC. )LGQJ < O;QC<J, QG:C :C:TS;?G:I >GFC G?H?LG:A: O;<CIBP 

M;:>GF;IQGFG: G<L MIBG=<L, MFHNC?I B:I GF U;:M=G?;F O;<CIBD >GI@µD HDRFJ G<L S;@<L. 

$ !?;IEN;I: %;<C<L 

I. .<  -LC<HIBQ 9?;IEN;I< O;QC<L (Total Float) MFHNC?I G< µ?@:H=G?;< MLC:GQ O;<CIBQ 

MIP>GFµ:, B:GP G< <9<A< µ9<;?A C: L9?;U?A GFC 9;<UH?9Qµ?CF MIP;B?IP GFJ µA: 

M;:>GF;IQGFG:, OK;AJ C: µ?@:HN>?I F >LC<HIBD MIP;B?I: G<L S;@<L. \G:C G< >LC<HIBQ 

9?;IEN;I< O;QC<L µFM?CAV?G:I, F M;:>GF;IQGFG: B:H?AG:I J'-<#µ1 (Critical). 

"TQ>KC >? SC: MABGL< < ?CK;AG?;<J O;QC<J GSH<LJ G<L S;@<L >Lµ9A9G?I µ? G< U;:M=G?;< 

O;QC< GSH<LJ G<L S;@<L, GQG? E: L9P;O?I µI: G<LHPOI>G<C B;A>IµF MI:M;<µD ("%.=*%.), 

?9<µSCKJ G< MABGL< IB:C<9<I?A <;I:BP G<C ?9IU:HHQµ?C< G:BGQ O;QC< G<L S;@<L. 

, MFµI<L;@A: ?CQJ MIBG=<L ?AC:I :9<GSH?>µ: GFJ 9A?>FJ ML< MI:T<;?GIBNC :C:@BNC. .< 

?;NGFµ: 9Q>< µ9<;?A C: MI:;BS>?I SC: S;@< MFµI<L;@?AG:I QG:C < U;:M=G?;<J O;QC<J GSH<LJ 

GAE?G:I A><J µ? G<C ?CK;AG?;< O;QC< GSH<LJ G<L S;@<L. )LGQ M?AOC?I B:I GFC :CP@BF C: 9;<UH?TE?A 

F MIP;B?I: ?CQJ S;@<L OK;AJ GFC =9:;RF G:BG<= O;QC<L D B:G:HFBGIBDJ Fµ?;<µFCA:J G<L S;@<L. 

.FC :CP@BF C: 9;<>:;µ<>G?A G< MABGL< >? G:BGQ ?9IU:HQµ?C< O;QC< LH<9<AF>FJ G<L S;@<L 

M?AOC?I <GI :LGQJ < O;QC<J ?AC:I A><J µ? G<C U;:M=G?;< O;QC< GSH<LJ. 'I: 9?;:IGS;K :CPHL>F 

?AC:I F ?RDJ : QG:C < ?CK;AG?;<J O;QC<J GSH<LJ L9?;U:AC?I G< U;:M=G?;< O;QC< GSH<LJ 

("%.>*%.), G< >L@B?B;IµSC< MABGL< ?AC:I :C?9:;BSJ B:I 9;S9?I C: 9;:@µ:G<9<IFE?A R:CP µ? 

MI:T<;?GIBD 9;<>S@@I>F. "C :CGIES>F QG:C < U;:M=G?;<J O;QC<J GSH<LJ L9?;U:AC?I G<C ?CK;AG?;< 

O;QC< GSH<LJ (*%.>"%.), M?C LTA>G:CG:I B;A>Iµ?J MI:M;<µSJ B:I BPE? M;:>GF;IQGFG: G<L 

MIBG=<L MI:ESG?I 3".$4& (+) >LC<HIBQ 9?;IEN;I< O;QC<L, ?9<µSCKJ G< MABGL< IB:C<9<I?A µ? 

?LOS;?I: G<C ?9IU:HQµ?C< G:BGQ O;QC< G<L S;@<L.  

 

II. .< "H?=E?;< 9?;IEN;I< O;QC<L (Free Float) ?AC:I G< O;<CIBQ MIP>GFµ: B:GP G< <9<A< µI: 

M;:>GF;IQGFG: µ9<;?A C: L9?;U?A GFC 9;<UH?9Qµ?CF MIP;B?IP GFJ OK;AJ C: ?9F;?:>G?A < 

?CK;AG?;<J O;QC<J SC:;RFJ GKC ?9Qµ?CKC M;:>GF;I<GDGKC µ? M?M<µSC< QGI <I 

9;<F@<=µ?C?J M;:>GF;IQGFG?J R?BIC<=C >G<C ?CK;AG?;< O;QC< G<LJ. 
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III. .< :C?RP;GFG< 9?;IEN;I< O;QC<L (Independent Float) ?AC:I G< O;<CIBQ MIP>GFµ: >GF 

MIP;B?I: G<L <9<A<L µA: M;:>GF;IQGFG: µ9<;?A C: L9?;U?A GFC 9;<UH?9Qµ?CF MIP;B?IP GFJ, 

OK;AJ C: ?9F;?:>G?A, <=G? :9< G< U;:M=G?;< GSH<J GKC 9;<F@<LµSCKC M;:>GF;I<GDGKC 

B:ENJ B:I GFC ?CK;AG?;F SC:;RF GKC ?9Qµ?CKC. .< :C?RP;GFG< 9?;IEN;I< O;QC<L µI:J 

M;:>GF;IQGFG:J µ9<;?A C: «B:G:C:HKE?A» µQC< :9< GFC AMI:, ?CN M?C ?9F;?PV?I 

9;<F@<=µ?C?J B:I ?9Qµ?C?J M;:>GF;IQGFG?J. )9<G?H?A :9QE?µ: O;QC<L GFJ @I: GIJ 

«M=>B<H?J» >GI@µSJ. 

 

2.12.4 ,ADO:C;FµA µCJQ:GH PERT, GANTT, CPM  
 

 ‘">GK QGI @I: GFC <H<BHD;K>F ?CQJ S;@<L MIP;B?I:J 12 µFCNC, :9:IG<=CG:I C: @AC<LC 9 

MI:T<;?GIBSJ M;:>GF;IQGFG?J/?;@:>A?J (:9Q G< ) ?KJ G< $), µ? 7 <;Q>Fµ: >Fµ?A: (:9< G< 1 ?NJ G< 

7), Q9KJ T:AC?G:I >G< 9:;:BPGK >ODµ: : 

 

A0;µ. 2.12.4 D#3('.µµ. PERT $%& 4.'.>"-(µ.$%7 $17 4.'.('3:%& 2.12.4 

 

);OIBP >LHHS@<Lµ? GS>>?;IJ G=9<LJ 9HF;<T<;INC >O?GIBP µ? GIJ M;:>GF;IQGFG?J :  

" ES ("CK;AG?;<J %;QC<J WC:;RFJ) 

" EF ("CK;AG?;<J %;QC<J +DRFJ) 

" LS (*;:M=G?;<J %;QC<J WC:;RFJ) 
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" LF (*;:M=G?;<J %;QC<J +DRFJ) 

 

/9<H<@I>µ<A O;QCKC ES, EF : 

ES
A
= 0  , )T<= ?AC:I F 9;NGF M;:>GF;IQGFG: . WG>I EF

A
= ES

A
+ t

A
= 0+1=1µDC:J. 

ES! = EFA =1  :T<= µQC< F ) 9;<F@?AG:I GFJ *. WG>I EF
B
= ES

B
+ t

B
=1+3= 4  µDC?J 

ES
C
= 0  :T<= ?AC:I F 9;NGF M;:>GF;IQGFG:. WG>I EF

C
= ES

C
+ t

C
= 0+ 7 = 7  µDC?J 

ES
D
=max EF

B
,EF

C
,EF

G[ ] =max 4, 7, 5[ ]! ES
D
= 7  µDC?J. WG>I EF

D
= ES

D
+ t

D
= 7+ 5=12  µDC?J 

ES
E
= 0  :T<= ?AC:I F 9;NGF M;:>GF;IQGFG:. WG>I EF! = ES! + t! = 0+ 2 = 2  µDC?J 

ES
F
= EF! = 2  :T<= F " 9;<F@?AG:I GFJ F. WG>I EF

F
= ES

F
+ t

F
= 2+1= 3  µDC?J 

ES
G
= EF

F
= 3  :T<= F F 9;<F@?AG:I GFJ G. WG>I EF

G
= ES

G
+ t

G
= 3+ 2 = 5  µDC?J 

ES
H
= EF

A
=1  :T<= F ) 9;<F@?AG:I GFJ H. WG>I EF! = ES! + t! =1+1= 2  µDC?J 

ES! = EFH = 2  :T<= F , 9;<F@?AG:I GFJ $. ‘"G>I EF! = ES! + t! = 2+ 4 = 6  µDC?J 

"MN >Lµ9?;:AC<Lµ? QGI < O;QC<J EF GFJ D M;:>GF;IQGFG:J ?AC:I < ?HPOI>G<J O;QC<J 9<L 

:9:IG?AG:I @I: C: <H<BHF;KE?A G< S;@< (?AC:I F MIP;B?I: G<L S;@<L). 4:GP >LCS9?I: F 

:C:µ?CQµ?CF MIP;B?I: G<L S;@<L ?AC:I 12 µDC?J. 

 

/9<H<@I>µ<A O;QCKC LS, LF : 

3SG<Lµ? LF
I
= EF

I
 B:I >LC?OAV<Lµ? µ? GFC <9I>E<M;<µIBD ?9:C:HF9GIBD MI:MIB:>A: ?9AHL>FJ G<L 

MIBG=<L @I: G<C L9<H<@I>µQ GKC O;QCKC LF, LS @I: QH?J GIJ M;:>GF;IQGFG?J µSO;I GFC 9;NGF. 

1FH:MD : 

LF! = EF! = 6  ?9?IMD ?AC:I F 9;NGF M;:>GF;IQGFG: >G< <9I>E<M;<µIBQ 9S;:>µ:. _;: 

LS! = LF! " t! = 6" 4 = 2  µDC?J 

LF
H
= LS

I
= 2  ?9?IMD ?AC:I F µ<C:MIBD M;:>GF;IQGFG: GFJ <9<A:J 9;<:9:IG<=µ?CF ?AC:I F , (F $ 

:B<H<LE?A GFC ,). _;: LS
H
= LF

H
! t

H
= 2!1=1µDC?J 

LF
D
= EF

D
=12  ?9?IMD µQC< F D ?AC:I F 9;NGF M;:>GF;IQGFG: >G< <9I>E<M;<µIBQ 9S;:>µ:. _;: 

LS
D
= LF

D
= t

D
=12! 5= 7  µDC?J 

LF
C
= LS

D
= 7  ?9?IMD F D ?AC:I F µ<C:MIBD M;:>GF;IQGFG: 9<L :B<H<LE?A GFC C. _;: 
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LS
C
= LF

C
! t

C
= 7! 7 = 0   

LF! = LSD = 7  ?9?IMD F D ?AC:I F µ<C:MIBD M;:>GF;IQGFG: GFJ <9<A:J 9;<:9:IG<=µ?CF ?AC:I F *. 

_;: LS! = LF! " t! = 7"3= 4  µDC?J 

LF
G
= LS

D
= 7  ?9?IMD F D ?AC:I F µ<C:MIBD M;:>GF;IQGFG: 9<L :B<H<LE?A GFC G. _;: 

LS
G
= LF

G
! t

G
= 7! 2 = 5  µDC?J 

LF
F
= LS

G
= 5  ?9?IMD ?AC:I F µ<C:MIBD M;:>GF;IQGFG: GFJ <9<A:J 9;<:9:IG<=µ?CF ?AC:I F F. _;: 

LF
F
= LS

G
= 5 . _;: LS

F
= LF

F
! t

F
= 5!1= 4  µDC?J 

LF
A
=max LS

H
,LS

B[ ] =max 1, 4[ ] = 4  P;: LS! = LF! " t! = 4"1= 3  µDC?J 

 

-L@B?CG;KGIBP :9<G?HS>µ:G:: 

:/: 1;:>GF;IQGFG?J %;QC<J t ES EF LS LF 

1 A 1 0 1 3 4 

2 B 3 1 4 4 7 

3 C 7 0 7 0 7 

4 D 5 7 12 7 12 

5 E 2 0 2 5 7 

6 F 1 2 3 4 5 

7 G 2 3 5 5 7 

8 H 1 1 2 1 2 

9 I 4 2 6 2 6 

C-*.2.7 2.12.. A&(2"*$',$#23 .4%$"9/<µ.$. &4%9%(#<µ)* 0'6*,* 
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-GF >LCSO?I: L9<H<@AV<CG:I <I O:H:;<A O;QC<I, ?CG<9AV<CG:I <I B;A>Iµ?J B:I <I µF B;A>Iµ?J 

M;:>GF;IQGFG?J B:I B:E<;AV?G:I G< B;A>Iµ< µ<C<9PGI. 

1;:>GF-

;IQGFG?J 
%:H:;<A %;QC<I 4;I>IµQGFG: 

) LS
A
!ES

A
= 3! 0 = 3  LF

A
!EF

A
= 4!1= 3  OXI 

B LS
B
!ES

B
= 4!1= 3  LF

B
!EF

B
= 7! 4 = 3  OXI 

C LS
C
!ES

C
= 0! 0 = 0  LF

C
!EF

C
= 7! 7 = 0  NAI 

D LS
D
!ES

D
= 7! 7 = 0  LF

D
!EF

D
=12!12 = 0  NAI 

E LS
E
!ES

E
= 5! 0 = 5  LF

E
!EF

E
= 7! 2 = 5  OXI 

F LS
F
!ES

F
= 4! 2 = 2  LF

F
!EF

F
= 5!3= 2  OXI 

G LS
G
!ES

G
= 5!3= 2  LF

G
!EF

G
= 7! 5= 2  OXI 

H LS
H
!ES

H
=1!1= 0  LF

H
!EF

H
= 2! 2 = 0  NAI 

I LS
I
!ES

I
= 2! 2 = 0  LF

I
!EF

I
= 6! 6 = 0  NAI 

C-*.2.7 2.12.? K4%$"9/<µ.$. 0.9.')* 0'6*,* 

 

4;A>Iµ< µ<C<9PGI : 

-=µTKC: µ? G<C 9AC:B: 2.12.U <I B;A>Iµ?J M;:>GF;IQGFG?J ?AC:I <I C,D,H,I ?9<µSCKJ G< B;A>Iµ< 

µ<C<9PGI/MI:M;<µD ?AC:I G< C!D  B:I µ? UP>F GFC :;AEµF>F GKC BQµUKC G< 1!2!7. & O;QC<J 

<H<BHD;K>FJ G<L S;@<L ?AC:I < O;QC<J G<L B;A>Iµ<L µ<C<9:GI<=/MI:M;<µDJ MFH:MD 12 µDC?J. 

 

 

 

 

 

 

 

, MIP;B?I: BPE? M;:>GF;IQGFG:J QµKJ M?C µ9<;?A C: B:E<;I>G?A µ? >O?GIBD :B;AU?I: µ? 

a/a 1;:>GF;IQGFG?J '<C<9PGI 'DB<J(1IP;B?I:) 

1 A!B!D 1!5!2!7 9 

2 C!D 1!2!7 12 

3 E!F!G!D 1!3!4!2!7 10 

4 A!H!I 1!5!6!7 6 

C-*.2.7 2.12.( J'-<#µ% µ%*%43$# 
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:9<GSH?>µ: C: L9QB?ICG:I >? µ?G:UHFGQGFG:. 2I:LGQ G< HQ@< O;F>Iµ<9<I<=CG:I 9IE:C<E?K;FGIBP 

µ<CGSH:  @I: GFC ?BGAµF>F G<L :C:µ?CQµ?C<L O;QC<L 9<L :9:IG?AG:I @I: C: <H<BHF;KE?A. 

%;F>Iµ<9<I<=µ? ?BGIµD>?IJ G;INC >Fµ?AKC, MFH:MD G<C )I>I<M<R< %;QC< (&), G<C 

)9:I>IQM<R< %;QC< (P) B:I G<C !HS<C !IE:CQ %;QC< ('), Q9KJ G<LJ SO<Lµ? 9;<>MI<;A>?I B:I 

9:;:9PCK. 

W>GK <GI G: M?M<µSC: GKC G;INC ?BGIµD>?KC @I: GF MIP;B?I: ?AC:I :LGP 9<L MAC<CG:I >G<C 

9:;:BPGK 9AC:B:. 2I: µ?@:H=G?;F MI?LBQHLC>F µ?G:G;S9<Lµ? G<LJ µDC?J >? FµS;?J. 

 

1;:>GF;IQGFG: & ()I>IQM<R<J) 
' (!HS<C 

9IE:CQJ) 
P ()9:I>IQM<R<J) 

) 25 30 35 

* 76 90 105 

C 190 210 235 

D 110 150 185 

E 40 60 80 

F 26 30 34 

G 53 60 65 

H 28 30 32 

I 95 120 130 

C-*.2.7 2.12.> D">%µ/*. "2$#µ;<",* 

 

2I: G< 4;A>Iµ< µ<C<9PGI/MI:M;<µD L9<H<@AV<Lµ? G: ?RDJ: 

)C:µ?CQµ?C<J %;QC<J (!"
)  : 

 !
C
=
O
C
+ 4M

C
+P

C

6
=
190+ 4 "210+ 235

6
= 210,8333  FµS;?J 

!
D
=
O
D
+ 4M

D
+P

D

6
=
110+ 4 "150+ 210

6
=153,3333  FµS;?J 

 

 



  4"0)+)$& 2 
 

*)#"+, -./+$)(,  %#&(&!&/+&/ -&0$) 41 

1I:>9<;P G<L W;@<L : 

!
C

2
=

P
C
!O

C

6

"

#
$

%

&
'

2

=
235!190

6

"

#
$

%

&
'

2

= 56,25  FµS;?J 

!
D

2
=

P
D
!O

D

6

"

#
$

%

&
'

2

=
185!110

6

"

#
$

%

&
'

2

=156,25  FµS;?J 

 

)C:µ?CQµ?CF MIP;B?I: G<L S;@<L :  

! = !
C
+!

D
= 210,8333+153,3333= 364,1666  FµS;?J 

1I:>9<;P G<L S;@<L : 

! 2
=!

C

2
+!

D

2
= 56,25+156,25= 212,5  FµS;?J 

.L9IBD :9QBHI>F :  

! = !
C

2
+!

D

2
= 212,5 =14,58  FµS;?J 

2I: C: 9:;:>GD><Lµ? H<I9QC GFC B:C<CIBD B:G:C<µD ( E: O;F>Iµ<9<ID><Lµ? GIJ ?RDJ 

9:;:µSG;<LJ :  

µ, 9<L ?AC:I G< PE;<I>µ: GKC :C:µ?CQµ?CKC O;QCKC G<L B;A>Iµ<L µ<C<9:GI<=/MI:M;<µDJ, MFH:MD 

µ = ! = 364,1666FµS;?J Q9KJ L9<H<@A>:µ? 9:;:9PCK B:I  

! 2 , 9<L ?AC:I G< PE;<I>µ: GKC MI:>9<;NC G<L B;A>Iµ<L µ<C<9:GI<=/MI:M;<µDJ, MFH:MD 

! 2
=14,58

2  Q9KJ U;SEFB? >G<LJ L9<H<@I>µ<=J µ:J 

 

)B<H<LE?A G< MIP@;:µµ: Gantt 9<L >O?MIP>GFB? µ? O;D>F G<L 9;<@;Pµµ:G<J Gantt Project, 

WBM<>F 2.5.2 (!;Q@;:µµ: )C<IBG<= G=9<L – Open Source, @I: Macintosh). 

 $>G<>?HAM::  http://www.ganttproject.biz/ 
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2.13 ,RC<HC>ILµAIA >A; /C;<HC>ILµAIA I?K -;ABC=D;@?K NDF<M 
 

.: 9H?<C?BGDµ:G: GFJ MI:O?A;I>FJ S;@<L 9<L E: µ9<;<=>:µ? C: :C:TS;<Lµ? ?AC:I G: ?RDJ : 

• & SH?@O<J ?AC:I :µ?>QG?;<J B:I 9HF;S>G?;<J. 

• &I >OS>?IJ 9<L :C:9G=>><CG:I µ? G<LJ 9?HPG?J ?AC:I :µ?>QG?;?J B:I 9?;I>>QG?;< 

MI:T:C?AJ. 

• , >LCG<µQG?;F MIP;B?I:, G< µIB;QG?;< MLC:GQ BQ>G<J, F B:H=G?;F 9<IQGFG: B:I G< 

µ?@:H=G?;< <IB<C<µIBQ BS;M<J. 

 

"C :CGIES>F G: µ?I<C?BGDµ:G: ?AC:I : 

• &I <;@:CKGIBSJ :9:IGD>?IJ, HQ@K GFJ :9:AGF>FJ <;@:CKGIBDJ 9<HL9H<BQGFG:J. 

• & >?U:>µQJ GKC :;ONC H?IG<L;@A:J G<L ?;@<HD9GF <;@:CI>µ<=, B:ENJ :;B?GSJ T<;SJ 

9:;:GF;<=CG:I 9:;:UIP>?IJ >G< QC<µ: GFJ «:LG<GSH?I:J» G<L S;@<L.   
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+&4!(!*% 3 : +0*1*/&1 1."72+&1 - +*"-."%* 
 

3.1 %D;@µQK >D=@;µGH @MHJ?>UH >A; >;H:THGH 
 

, SCC<I: «B;A>IµF >LCEDBF» <1µ.-*"# 6$# ?'#<26µ.<$" ; 491<#3@%&µ" µ-. 2.$3<$.<1 1 

%4%-. µ4%'"- *. 2.5%'-<"# %'#<$#23 2.# .µ"$3291$. $1* /2?.<1 $%& .4%$"9/<µ.$%7 µ-.7 

>'.<$1'#6$1$.7/"'(.<-.7. \G:C SC: S;@< ?µT:CAV?I B;A>Iµ?J >LCEDB?J >Fµ:AC?I QGI SO<LC 

9:;<L>I:>G?A BACMLC<I.   

5J BACMLC<J <;AV?G:I «1 4#5.*6$1$. 6$# µ-. <&(2"2'#µ/*1 ; "4#9"(µ/*1 >'.<$1'#6$1$. 5. 

%>1(;<"# <" .4)9"#"7». &I 9IE:CSJ :9NH?I?J O:;:BGF;AV<CG:I B:I NJ ;A>B<. -=µTKC: µ? G< 

9;QGL9< ISO 31000:2009 /ISO Guide 73:2002 <;AV?G:I KJ 2-*>&*%7 «F ?9AM;:>F GFJ :U?U:IQGFG:J 

>G<LJ >GQO<LJ». -? :LGQ G<C <;I>µQ <I :U?U:IQGFG?J 9?;IH:µUPC<LC @?@<CQG: (G: <9<A: µ9<;?A C: 

>LµU<=C, D C: µFC >LµU<=C), B:ENJ B:I :U?U:IQGFG?J 9<L 9;<B:H<=CG:I HQ@K :>PT?I:J B:I 

SHH?IXFJ 9HF;<T<;INC. "9A>FJ 9?;IH:µUPC<CG:I E?GIBSJ B:I :;CFGIBSJ ?9I9GN>?IJ 9<L 

?9F;?PV<LC G<LJ >GQO<LJ.  

/9P;O<LC 9P;: 9<HH<A <;I>µ<A B:I 9;<>MI<;I>µ<A G<L BICM=C<L, K>GQ>< < >L@B?B;IµSC<J 

<;I>µQJ :C:9G=OEFB? :9< µA: MI?ECD ?9IG;<9D 9<L ?B9;<>K9?A 9PCK :9< 30 ON;?J B:I ?AC:I 

:9<GSH?>µ: :;B?GNC OIHIPMKC ?I>F@D>?KC ?IMIBNC ?µ9?I;<@CKµQCKC. 

3.2 !HORM@? I?K EHH<;AK I<M >;H:TH<M 
 

 & BACMLC<J :9< GF T=>F G<L >LCMS?G:I µ? GFC SCC<I: G<L «GLO:A<L», :T<= µ9<;?A C: 

?µT:CI>G?A ?AG? SRK :9< BPE? 9;QUH?XF, ?AG? :9;Q>µ?C: :C B:I ?AO? 9;<UH?TE?A. "9A>FJ 

>LCMS?G:I µ? GFC SCC<I: GFJ «9;<>G:>A:J», :T<= QG:C 9;<UHS9?G:I QGI µ9<;?A C: ?µT:CI>G?A B:I 

?BGIµPG:I QGI <I ?9I9GN>?IJ G<L E: ?AC:I :;CFGIBSJ, µ9<;?A C: <MF@D>?I >? HDXF 9;<>G:G?LGIBNC 

µSG;KC µ? >GQO< GFC ?R<LM?GS;K>D G<L D G<C 9?;I<;I>µQ GKC :;CFGIBNC G<L ?9I9GN>?KC. , 

?BGAµF>F :LGNC GKC ?9I9GN>?KC <MF@?A >G<C B:E<;I>µQ GFJ :C<ODJ :9SC:CGI >G<C BACMLC<. &I 

?9I9GN>?IJ 9<L 9;<B:H<=CG:I >G< S;@< :9< G<LJ BICM=C<LJ µ9<;?A C: ?AC:I : 

 

• 3?GIBSJ, QG:C < BACMLC<J ?AC:I ?C?;@FGIBQJ :T<= µ9<;?A C: MFµI<L;@D>?I ?LB:I;A?J 

(Opportunities) @I: G< S;@<. 

• 'FM?CIBSJ, <9QG? < BACMLC<J ?AC:I <LMSG?;<J (Neutral). 

• );CFGIBSJ, <9QG? < BACMLC<J :9<G?H?A :9?IHD (Threat) B:I µ9<;?A C: >LC<M?=?G:I :9Q 

:9NH?I?J. 
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 .: >Lµ9GNµ:G: BICM=CKC (Risk Symptoms) :9<G?H<=C ?B?AC: G: @?@<CQG: 9<L 

9;<?IM<9<I<=C QGI BP9<I: :9?IHD 9;QB?IG:I C: ?µT:CI>G?A. -GFC 9?;A9GK>F ?µTPCI>FJ :9?IHDJ F 

?9IBICMLCQGFG: :9<G?H?A >LCP;GF>F GFJ :RA:J GKC B?TPH:IKC G<L S;@<L (assets) 9<L :9?IH<=CG:I, 

GFJ SCG:>FJ GFJ :9?IHDJ 9<L E: ?BMFHKE?A >G< S;@< B:I GFJ ?L9PE?I:J G<L S;@<L, MFH:MD G<L 

U:Eµ<= :9<G?H?>µ:GIBDJ :CGAM;:>FJ >? µA: :9?IHD :9< G: µS>: 9;<>G:>A:J D :CGIµ?GN9I>FJ. 

& BACMLC<J >? SC: S;@< ?AC:I µI: B;A>F 9<L :BQµ: M?C SO?I R?>9P>?I. &I Sµ9?I;<I Project 

Manager  @CK;AV<LC QGI F MI:O?A;I>F BICM=CKC ?AC:I 9;<GIµQG?;F :9< GF MI:O?A;I>F B;A>FJ HQ@K 

G<L QGI <I N;?J 9<L M:9:CNCG:I @I: GF MI:O?A;I>F BICM=CKC ?AC:I HI@QG?;< :@OKGIBSJ :9< QGI <I 

N;?J 9<L M:9:CNCG:I @I: GFC MI:O?A;I>F µI:J B;A>FJ. 

 

3.2.1 6A@;>EK >AI?F<D=CK >;H:THGH 
 

-=µTKC: µ? G< Project Management Institute <I BACMLC<I OK;AV<CG:I >? B:GF@<;A?J Q9KJ : 

• "RKG?;IB<A – 9;<UH?9Qµ?C<I BACMLC<I (External – Predictable), 9<L 9;<S;O<CG:I :9Q G< 

?RKG?;IBQ 9?;IUPHH<C G<L S;@<L B:I ?AC:I 9;<UHSXIµ<I.  

• "RKG?;IB<A – µF 9;<UH?9Qµ?C<I BACMLC<I (External – Unpredictable) <I <9<A<I 9;<S;O<CG:I 

:9Q G< ?RKG?;IBQ 9?;IUPHH<C G<L S;@<L B:I M?C ?AC:I 9;<UHSXIµ<I.  

• ">KG?;IB<A – µF G?OCIB<A (Internal – Non technical), 9<L 9;<S;O<CG:I :9Q G< ?>KG?;IBQ 

9?;IUPHH<C G<L S;@<L B:I M?C :T<;<=C G?OCIBP 9;<UHDµ:G:. 

• .?OCIB<A (Technical), <I <9<A<I 9;<S;O<CG:I :9Q GF O;D>F GFJ G?OC<H<@A:J B:I µ9<;?A C: 

?AC:I ?RKG?;IB<A D/B:I ?>KG?;IB<A. 

• (<µIB<A (Legal), 9<L 9;<S;O<CG:I :9Q GF O;D>F GFJ B?Aµ?CFJ C<µ<E?>A:J B:I µ9<;?A C: 

?AC:I ?RKG?;IB<A D/B:I ?>KG?;IB<A. 

 

 

)B<H<LE?A >ODµ: GKC U:>IBNC B:GF@<;INC BICM=CKC µ? 9:;:M?A@µ:G:. 
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A0;µ. 3.2  J.$1(%'-"7 2#*>8*,* µ" .*$-<$%#0. 4.'.>"-(µ.$.  

 

&I ?RKG?;IB<A 9;<UH?9Qµ?C<I B:I µD 9;<UH?9Qµ?C<I BACMLC<I U;A>B<CG:I µ?C SRK :9< G<C 

SH?@O< G<L Project Manager, :HHP @I: C: G<LJ :CGIµ?GK9A>?I 9;S9?I C: G<LJ HPU?I L9QXFC G<L. 

)CGAE?G: <I G?OCIB<A B:I µD G?OCIB<A BACMLC<I U;A>B<CG:I BPGK :9< G<C SH?@O< G<L Project 

Manager, < <9<A<J B:E<;AV?I < AMI<J :C E: 9;S9?I C: G<LJ HPU?I D QOI L9QXFC G<L @I: BPE? 

>L@B?B;IµSC< S;@<. \><C :T<;P G<LJ C<µIB<=J BICM=C<LJ PHH<I U;A>B<CG:I BPGK :9< G<C SH?@O< 

G<L Project Manager B:I PHH<I QOI.  

 

3.3 -;ABC=D;@? IGH >;H:THGH @I< EDF< 
 

, MI:O?A;I>F G<L BICM=C<L ?AC:I F :C:@CN;I>F, F ?BGAµF>F, B:I F I?;P;OF>F GKC BICM=CKC 

(Q9KJ <;AV?G:I >G< 9;QGL9< ISO 31000 KJ GFC ?9AM;:>F GFJ :U?U:IQGFG:J >O?GIBP µ? G<LJ 

>GQO<LJ, ?AG? ?AC:I E?GIB<A ?AG? ?AC:I :;CFGIB<A), :B<H<LE<=µ?CF :9Q >LCG<CI>µSCF B:I <IB<C<µIBD 

?T:;µ<@D GKC 9Q;KC µ? >GQO< GFC ?H:OI>G<9<AF>F, GFC 9:;:B<H<=EF>F B:I G<C SH?@O< GFJ 

9IE:CQGFG:J C: SO<Lµ? ?9I9GN>?IJ >? :GLOD @?@<CQG: D C: µ?@I>G<9<IFE?A F >LC?IMFG<9<AF>F GKC 

?LB:I;INC. &I BACMLC<I µ9<;?A C: 9;<S;O<CG:I :9Q GFC :U?U:IQGFG: >GIJ O;Fµ:G<9I>GKGIBSJ 

:@<;SJ, GIJ :9<GLOA?J G<L S;@<L (>? <9<I<MD9<G? >GPMI< >O?MI:>µ<=, :CP9GLRFJ, 9:;:@K@DJ, D GFJ 

L9<>GD;IRFJ GKC B=BHKC VKDJ), GIJ C<µIBSJ L9<O;?N>?IJ, G<C 9I>GKGIBQ BACMLC<, G: :GLODµ:G:, 
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G: TL>IBP :AGI: B:I GIJ B:G:>G;<TSJ, GF >BQ9IµF ?9AE?>F :9Q SC:C :CGA9:H<, G: :USU:I: @?@<CQG: 

D G: @?@<CQG: :9;QUH?9GNC :IGINC. );B?GP 9;QGL9: MI:O?A;I>FJ BICM=CKC SO<LC :C:9GLOE?A, 

>Lµ9?;IH:µU:C<µSCKC GKC, Project Management Institute, "ECIBQ $C>GIG<=G< !;<G=9KC B:I 

.?OC<H<@A:J, :C:H<@I>GIBSJ B<ICKCA?J, B:I 9;QGL9: ISO. &I µSE<M<I, <I <;I>µ<A B:I <I >GQO<I 

9<IBAHH<LC >? µ?@PH< U:EµQ :CPH<@: µ? G< :C F µSE<M<J MI:O?A;I>FJ BICM=CKC ?AC:I >G< 9H:A>I< 

GFJ MI:O?A;I>FJ G<L S;@<L, GFJ :>TPH?I:, GFJ µFO:CIBDJ, GKC UI<µFO:CIBNC MI:MIB:>INC,GKC 

<IB<C<µIBNC O:;G<TLH:BAKC, GKC :C:H<@I>GIBNC ?BGIµD>?KC, D GFJ MFµQ>I:J L@?A:J B:I 

:>TPH?I:J. 

, MI:O?A;I>F GKC BICM=CKC G<L S;@<L (Project Risk Management) >G<O?=?I >G< C: 9?G=O?I 

GFC B:H=G?;F MLC:GD >OS>F >G< G;A@KC< MI:O?A;I>FJ 9<IQGFG:J-O;QC<L-BQ>G<LJ B:ENJ B:I >GF 

µ?@I>G<9<AF>F GKC ?LB:I;INC B:I GFC ?H:OI>G<9<AF>F GKC :9KH?INC 9<L µ9<;?A C: 9;<B=X<LC. 

!?;IH:µUPC?I GIJ MI?;@:>A?J 9<L ?9IG;S9<LC GFC :C:@CN;I>F (Identification), GFC :CPHL>F 

(Analysis) B:I GFC :CGAM;:>F (Responding) >? BPE? BACMLC< G<L S;@<L. 

 

-=µTKC: µ? G: MI?ECD 9;QGL9: SO<Lµ? :  

• .FC :CPHL>F D ?BGAµF>F BICM=C<L (Risk Analysis or Assessment), 9<L 9?;IH:µUPC?I GIJ 

MI?;@:>A?J GFJ :C:@CN;I>FJ BICM=CKC (Risk Identification) B:I GFJ 9<><GIBDJ :9<GAµF>FJ 

GKC BICM=CKC (Risk Quantification). 

• .<C >O?MI:>µQ (Planning) D G<C 9?;I<;I>µQ GKC BICM=CKC (Risk Mitigation), 9<L 

9?;IH:µUPC?I GFC MI?;@:>A: :CP9GLRFJ GFJ :CGAM;:>FJ >G<LJ BICM=C<LJ (Risk Response 

Control). 

• .FC MI:O?A;I>F BICM=CKC (Risk Management), 9<L 9?;IH:µUPC?I GIJ MI?;@:>A?J GFJ 

:CP9GLRFJ :CGAM;:>FJ >G<LJ BICM=C<LJ (Risk Response Development) B:I G<C SH?@O< GFJ 

:CGAM;:>FJ >G<L BICM=C<LJ (Risk Response Control).  

 

3.3.1 !HAFHUD;@? >A; &>I=µ?@? +;H:THGH (Risk Assessment) 
 

, :C:@CN;I>F BICM=CKC ?AC:I F MI?;@:>A: >LµTKC: µ? GFC <9<A: B:E<;AV<CG:I 9<I<A 

BACMLC<I :9?IH<=C G< S;@< B:I 9<IP ?AC:I G: O:;:BGF;I>GIBP G<LJ. )LGQ µ9<;?A C: @AC?I : 

1. )C:@CK;AV<CG:J GF >OS>F .#$-.7 2.# .4%$"9/<µ.$%7 (0&1.-! &$,! -55-0%), MFH:MD :C 

?µT:CI>G?A SC:J >L@B?B;IµSC<J BACMLC<J GA E: >LµU?A B:I 9<ISJ E: ?AC:I <I ?9I9GN>?IJ G<L. 

2. )C:@CK;AV<CG:J GF >OS>F .4%$"9/<µ.$%7 2.# .#$-.7 (effect and cause), MFH:MD 9<ISJ 

?9I9GN>?IJ E: 9;S9?I C: :9<T?LOE<=C B:I 9<ISJ :IGA?J µ9<;?A C: GIJ 9;<B:HS><LC. 

, ?BGAµF>F BICM=C<L :9<G?H?A SC: UDµ: GFJ MI:MIB:>A:J MI:O?A;I>FJ BICM=CKC. , ?BGAµF>F 
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BICM=C<L ?AC:I < B:E<;I>µQJ GKC 9<><GIBNC B:I 9<I<GIBNC :RINC GKC BICM=CKC , 9<L >O?GAV<CG:I 

µ? µI: >L@B?B;IµSCF B:GP>G:>F B:I >LCI>G<=C µI: :C:@CK;I>µSCF :9?IHD (Threat). , 9<><GIBD 

?BGAµF>F G<L BICM=C<L :9:IG?A L9<H<@I>µ<=J M=< >LCI>GK>NC BICM=C<L (R): F 9;NGF >LCI>GN>: 

?AC:I G< µS@?E<J GKC MLCFGIBNC :9KH?INC (>LµU<HAV?G:I µ? G< @;Pµµ: L , Loss), B:I F M?=G?;F 

>LCI>GN>: ?AC:I F 9IE:CQGFG: (>LµU<HAV?G:I µ? G< @;Pµµ: p, Probability ) C: >LµU?A :9NH?I:. &I 

UI<µFO:CA?J 9L;FCIBNC, 9?G;?H:A<L, >IMF;<M;QµKC B:I >G;:GIKGIBNC :>O<H<=CG:I µ? GFC 

?BGAµF>F G<L BICM=C<L ?MN B:I 9P;: 9<HHP O;QCI:. "9A>FJ, <I UI<µFO:CA?J G;<TAµKC, <I I:G;IBSJ 

B:I C<><B<µ?I:BSJ UI<µFO:CA?J ?BG?H<=C ?BGIµD>?IJ BICM=CKC B:I :CGIµ?GK9AV<LC BICM=C<LJ >? 

µQCIµF UP>F. 

, ?BGAµF>F BICM=CKC :9<G?H?AG:I :9Q µI: :CGIB?Iµ?CIBD :RI<HQ@F>F GKC BICM=CKC  >GFC 

<9<A: <I «L9<ES>?IJ» B:I <I «:U?U:IQGFG?J» H:µUPC<CG:I L9’QXFC, ?R?GPV<CG:I B:I 

9:;<L>IPV<CG:I. .< M=>B<H< µS;<J >GF MI:O?A;I>F BICM=CKC ?AC:I QGI <I M=< 9<>QGFG?J >GIJ <9<A?J 

S@B?IG:I F  ?BGAµF>F BICM=C<L (MLCFGIBD :9NH?I: B:I GFC 9IE:CQGFG: ?µTPCI>FJ, L-p)  ?AC:I 9<H= 

M=>B<H< C: µ?G;FE<=C. , 9IE:CQGFG: >TPHµ:G<J >GF µSG;F>F GKC M=< :LGNC ?CC<INC ?AC:I 

µ?@PHF. & BACMLC<J @I: µ?@PHF MLCFGIBD :9NH?I: µ? µIB;D 9IE:CQGFG: ?µTPCI>FJ >LOCP 

:CGIµ?GK9AV?G:I MI:T<;?GIBP :9Q QGI SC:J BACMLC<J µ? µI: O:µFHD MLCFGIBD :9NH?I: µ? µ?@PHF 

9IE:CQGFG: ?µTPCI>FJ. 3?K;FGIBP B:I <I M=< 9?;I9GN>?IJ SO<LC GFC AMI: 9;<G?;:IQGFG:, :HHP 

9;:BGIBP µ9<;?A C: ?AC:I 9<H= M=>B<H< C: L9P;R?I MI:O?A;I>F QG:C :CGIµ?GK9AV<Lµ? 9;<UHDµ:G: 

Q9KJ >9:CIQGFG: GKC 9Q;KC, IMAKJ M? <GPC < O;QC<J @I: GF MI?R:@K@D GFJ MI:MIB:>A:J MI:O?A;I>FJ 

BICM=C<L ?AC:I >Fµ:CGIBQJ 9:;P@<CG:J. 

  
"BT;PV?G:I µ:EFµ:GIBP, 
 
Ri = Li p Li( )  

Rtotal = Li p Li( )
i

!  

 

, :RI<HQ@F>F G<L BICM=C<L Q><C :T<;P GF MI:O?A;I>F G<L S;@<L 

 

\><C :T<;P GF MI:O?A;I>F G<L S;@<L, F ?BGAµF>F BICM=CKC :9<G?H?A :C:9Q>9:>G< B<µµPGI 

G<L >O?MA<L MI:O?A;I>FJ BICM=CKC, µ?H?GNCG:J GFC 9IE:CQGFG:, G<C :CGABGL9< B:I GFC ?9AM;:>F 

G<L BPE? @CK>G<= BICM=C<L G<L S;@<L, B:ENJ B:I GIJ MI<;EKGIBSJ ?CS;@?I?J 9<L 9;S9?I C: @AC<LC 

>? 9?;A9GK>F 9<L < BACMLC<J ?µT:CI>G?A. 
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, :RI<HQ@F>F G<L BICM=C<L @I: L9?;µ?@SEF S;@: 

 

.: L9?;µ?@SEF S;@: ?AC:I ?9?CMLGIBP >OSMI: ?R:I;?GIBP µ?@PHFJ BHAµ:B:J, >LCDEKJ 

B<>GAV<LC 9?;I>>QG?;< :9Q 1 MIJ M<H:;A:/?L;N :CP S;@<. .: L9?;µ?@SEF S;@: 9?;IH:µUPC<LC 

@STL;?J, >D;:@@?J, :LG<BICFGQM;<µ<LJ, >IMF;QM;<µ<LJ, :?;<M;QµI:, HIµPCI:, >G:Eµ<=J 

9:;:@K@DJ FH?BG;IBDJ ?CS;@?I:J, T;P@µ:G:, S;@: :9<OSG?L>FJ, :CGI9HFµµL;IBP S;@:, S;@: 

?RQ;LRFJ 9?G;?H:A<L B:I TL>IB<= :?;A<L, MFµQ>I: BGA;I:, >L>GDµ:G: 9HF;<T<;IBDJ, 

:?;<MI:>GFµIBP B:I :µLCGIBP >L>GFµPG:. .: L9?;µ?@SEF S;@: SO?I :9<M?IOE?A QGI ?AC:I IMI:AG?;: 

?9IBACMLC: Q><C :T<;P GF O;Fµ:G<MQGF>F G<LJ, GFC :>TPH?I: G<LJ, B:ENJ B:I GIJ B<ICKCIBSJ B:I 

9?;IU:HH<CGIBSJ ?9I9GN>?IJ G<LJ. , ?BGAµF>F BICM=CNC L9?;µ?@SEKC S;@KC KJ ?B G<=G<L ?AC:I 

IMI:AG?;FJ >Fµ:>A:J µ? :9<GSH?>µ: C: SO<LC :C:9GLOE?A ?IMIBSJ µSE<M<I B:I ?IMIBD ?B9:AM?L>F 

@I: GFC :RI<HQ@F>F G<L BICM=CKC. 

 

3.3.2 -;ABC=D;@? APD<@:;QD;@IGH +;H:THGH 
 

-GFC IM:CIBD B:I BH:>>IBD MI:O?A;I>F BICM=CKC, :B<H<LE?AG:I µI: MI:MIB:>A: I?;P;OF>FJ 

>=µTKC: µ? GFC <9<A:, <I BACMLC<I µ? GIJ µ?@:H=G?;?J :9NH?I?J (D ?9I9GN>?IJ) B:I GF µ?@:H=G?;F 

9IE:CQGFG: C: >LµU<=C :CGIµ?GK9AV<CG:I 9;NG: B:I µ?GP :B<H<LE<=C <I BACMLC<I µ? µIB;QG?;F 

9IE:CQGFG: ?µTPCI>FJ B:I µIB;QG?;F :9NH?I:. -GFC 9;PRF, F MI:MIB:>A: :RI<HQ@F>FJ GKC 

>LC<HIBNC BICM=CKC µ9<;?A C: ?AC:I M=>B<HF, B:I F ?RI><;;Q9F>F GKC 9Q;KC 9<L 

O;F>Iµ<9<I<=CG:I @I: G<C µ?G;I:>µQ µ?G:R= GKC BICM=CKC µ? LXFHD 9IE:CQGFG: ?µTPCI>FJ :HHP 

µIB;QG?;F :9NH?I: >? >OS>F µ? G<C BACMLC< µ? µ?@PH?J :9NH?I?J :HHP µIB;QG?;F 9IE:CQGFG: 

?µTPCI>FJ µ9<;?A >LOCP C: :CGIµ?GK9I>G<=C H:CE:>µSC:. 

, MI:O?A;I>F BICM=CKC :CGIµ?GK9AV?I ?9A>FJ ML>B<HA?J >GFC B:G:C<µD GKC 9Q;KC. )LGD 

?AC:I B:I F IMS: G<L ?LB:I;I:B<= BQ>G<LJ. &I  9Q;<I 9<L M:9:CNCG:I B:GP GF MI:O?A;I>F BICM=CKC 

E: µ9<;<=>:C C: ?AO:C M:9:CFE?A @I: 9I< ?9IB?;M?AJ M;:>GF;IQGFG?J. , #>.*#2; MI:O?A;I>F 

BICM=CKC µ?INC?I GIJ M:9PC?J (:CE;N9IC< MLC:µIBQ D PHH<LJ 9Q;<LJ), :HHP B:I ?H:OI>G<9<I?A GIJ 

:;CFGIBSJ ?9I9GN>?IJ GKC BICM=CKC. 

, >#.0"-'#<1 .4'%<>#6'#<$,* 2#*>8*,*, 9;<>MI<;AV?I SC: CS< ?AM<J BICM=C<L 9<L SO?I 100% 

9IE:CQGFG: C: >LµU?A, :HHP :@C<?AG:I :9Q G<C <;@:CI>µQ HQ@K GFJ SHH?IXFJ IB:CQGFG:J 

G:LG<9<AF>FJ G<L. , MI:MIB:>A: MS>µ?L>FJ GKC BICM=CKC :9<G?H?A >Fµ:CGIBQ VDGFµ: QG:C 

?T:;µQV<CG:I :C:9<G?H?>µ:GIBSJ MI:MIB:>A?J O?I;I>µNC. )LG<A <I BACMLC<I H<I9QC µ?INC<LC 

Pµ?>: GFC 9:;:@K@IBQGFG: GKC ?R?IMIB?LµSCKC ?;@:V<µSCKC, µ?INC<LC GFC :9<G?H?>µ:GIBQGFG: 

G<L BQ>G<LJ, GFC :9<M<GIBQGFG:, GIJ  L9F;?>A?J, GFC 9<IQGFG:, GF TDµF, GFC :RA: G<L ?µ9<;IB<= 

>Dµ:G<J B:I GFC 9<IQGFG: GKC B?;MNC. , >#.0"-'#<1 .4'%<>#6'#<$,* 2#*>8*,* ?9IG;S9?I >GF 
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MI:O?A;I>F BICM=CKC GFC Pµ?>F MFµI<L;@A: :RA:J F <9<A: 9;<B=9G?I :9Q G<C 9;<>MI<;I>µQ B:I GF 

µ?AK>F GKC BICM=CKC 9<L µ?INC<LC GFC 9:;:@K@IBQGFG:. 

 

3.4 /EJ<:<; :;ABC=D;@?K >;H:THGH 
 

&I µSE<M<I MI:O?A;I>FJ BICM=CKC, >G< µ?@:H=G?;< µS;<J G<LJ, :9<G?H<=CG:I :9Q G: 

9:;:BPGK >G<IO?A:, 9<L ?BG?H<=CG:I 9?;I>>QG?;< D HI@QG?;<, µ? GFC :BQH<LEF >?I;P: 

1. .<C ?CG<9I>µQ, G<C O:;:BGF;I>µQ, B:I GFC :RI<HQ@F>F GKC :9?IHNC. 

2. .FC :RI<HQ@F>F GFJ ?L9PE?I:J GKC VKGIBNC/B;A>IµKC >G<IO?AKC @I: >L@B?B;IµSC?J 

:9?IHSJ. 

3. .<C 9;<>MI<;I>µQ G<L BICM=C<L (MFH:MD GFC :C:µ?CQµ?CF 9IE:CQGFG: B:I GIJ >LCS9?I?J 

GKC >L@B?B;IµSCKC G=9KC ?9IES>?KC >? >L@B?B;IµSC: B?TPH:I:). 

4. .FC ?R?=;?>F G;Q9KC @I: GF µ?AK>F GKC BICM=CKC. 

5. .FC 9;<G?;:IQGFG: >? µSG;: µ?AK>FJ GKC BICM=CKC 9<L U:>AV<CG:I >? µI: >G;:GF@IBD. 

 

3.5 !DBEK I?K :;ABC=D;@?K >;H:THGH 
 

&I :;OSJ MI:O?A;I>FJ BICM=CKC B:E<;AV<CG:I :9< G<C 1I?ECD &;@:CI>µQ .L9<9<AF>FJ 

(ISO) Q9<L F MI:O?A;I>F BICM=CKC E: 9;S9?I :  

 

• C: MFµI<L;@?A :RA:, MFHPMF <I 9Q;<I 9<L M:9:CNCG:I @I: G<C µ?G;I:>µQ GKC BICM=CKC E: 

9;S9?I C: L9?;U:AC<LC G< :9<GSH?>µ: GFJ :M;PC?I:J,  

• C: :9<G?H?A :C:9Q>9:>G< µS;<J GKC <;@:CKGIBNC MI:MIB:>INC, 

• C: 9:A;C?I µS;<J >GF MI:MIB:>A: HDXFJ :9<TP>?KC, 

• C: :9?LE=C?G:I ;FGP >GFC :U?U:IQGFG: B:I GIJ L9<E?GIBSJ B:G:>GP>?IJ, 

• C: ?AC:I >L>GFµ:GIBD B:I M<µFµSCF, 

• C: U:>AV?G:I >GIJ USHGI>G?J MI:ES>Iµ?J 9HF;<T<;A?J, 

• C: ?AC:I 9;<>:;µQ>IµF, 

• C: H:µUPC?I L9QXF G<C :CE;N9IC< 9:;P@<CG:, 

• C: ?AC:I MI:T:CDJ B:I 9?;I?BGIBD, 

• C: ?AC:I MLC:µIBD, ?9:C:H:µU:CQµ?CF B:I C: :CG:9<B;AC?G:I >GIJ :HH:@SJ, 

• C: ?AC:I >? ES>F @I: >LC?OD U?HGAK>F B:I ?CA>OL>F B:I 

• C: µ9<;?A >LC?ONJ D B:GP MI:>GDµ:G: C: :RI<H<@FE?A ?B CS<L. 
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3.6 -;A:;>A@=A :;ABC=D;@?K >;H:THGH 
 

-=µTKC: µ? G< 9;QGL9< ISO 31000 «1I:O?A;I>F G<L BICM=C<L - );OSJ B:I B:G?LELCGD;I?J 

@;:µµSJ >GFC ?T:;µ<@D», F MI:MIB:>A: MI:O?A;I>FJ BICM=C<L :9<G?H?AG:I :9Q MIPT<;: UDµ:G: G: 

<9<A: ?AC:I G: ?RDJ: 

$ , ES>9I>F 9H:I>A<L. 

$ , :C:@CN;I>F. 

$ , ?BGAµF>F. 

 

3.6.1 7E@P;@? I<M PRA;@=<M 
 
, ES>9I>F 9H:I>A<L 9?;IH:µUPC?I: 

1. )C:@CN;I>F G<L BICM=C<L >? SC: ?9IH?@µSC< G<µS: ?CMI:TS;<CG<J. 

2. -O?MI:>µQ GKC L9<H<A9KC MI:MIB:>INC. 

3. %:;G<@;PTF>F GKC :B<H<=EKC 

• G< B<ICKCIBQ 9?MA< GFJ MI:O?A;I>FJ BICM=CKC, 

• GFC G:LGQGFG: B:I G<LJ >GQO<LJ GKC ?CMI:T?;<µSCKC, 

• GF UP>F 9PCK >GFC <9<A: <I BACMLC<I E: 9;S9?I C: :RI<H<@<=CG:I (9?;I<;I>µ<A). 

4. 4:E<;I>µQ ?CQJ 9H:I>A<L @I: GF M;:>GF;IQGFG: B:I µI: Fµ?;D>I: MIPG:RF @I: GFC 

:C:@CN;I>F. 

5. )CP9GLRF µI:J :CPHL>FJ GKC BICM=CKC 9<L ?µ9HSB<CG:I >GF MI:MIB:>A:. 

6. '?G;I:>µQ D ?9AH=>F GKC BICM=CKC O;F>Iµ<9<INCG:J G<LJ MI:ES>Iµ<LJ :CE;N9IC<LJ, 

G?OC<H<@IB<=J, B:I <;@:CKGIB<=J 9Q;<LJ. 

 

 
3.6.2 !HAFHUD;@? 
 

'?GP GFC ES>9I>F G<L 9H:I>A<L, G< ?9Qµ?C< UDµ: >GF MI:MIB:>A: GFJ MI:O?A;I>FJ BICM=CKC 

?AC:I C: ?CG<9AV<CG:I <I 9IE:C<A BACMLC<I. &I BACMLC<I  :T<;<=C @?@<CQG: G: <9<A: QG:C 

?C?;@<9<IFE<=C 9;<B:H<=C 9;<UHDµ:G: Q9KJ :C:TS;:µ?. 5J ?B G<=G<L, < ?CG<9I>µQJ GKC 

BICM=CKC µ9<;?A C: R?BICD>?I :9Q GFC 9F@D GKC 9;<UHFµPGKC, D µ? G< AMI< G< 9;QUHFµ:. 

 

• )CPHL>F GKC 9F@NC : 9F@SJ BICM=C<L µ9<;?A C: ?AC:I ?>KG?;IBSJ D ?RKG?;IBSJ G<L 

>L>GDµ:G<J 9<L SO?I G?E?A KJ G< ?9AB?CG;< GFJ MI:O?A;I>FJ BICM=CKC B:I :C:TS;<CG:I : 
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" -GF >LOCQGFG: ?µTPCI>FJ B:I G< µS@?E<J GKC :9KH?INC D GFJ KTSH?I:J, 9<L 

9;<BPH?>?, @I: BPE? BACMLC< 9<L SO?I ?µT:CI>G?A. 

" -GIJ ?BGIµD>?IJ @I: GFC 9IE:CQGFG: ?µTPCI>FJ B:I G< µS@?E<J GKC ?9I9GN>?KC, 9<L 

:C:µSC?G:I C: 9;<B:HS>?I, @I: BPE? BACMLC< µ? P@CK>GF 9;<Y>G<;A:. 

" -GIJ 9;<GP>?IJ @I: µ?G:U<HSJ GKC :9:IGD>?KC. 

" -GIJ L9P;O<L>?J 9:;:HDX?IJ, >TPHµ:G:, 9:;:C<D>?IJ B.H.9. . 

" -G: ?9IB<ICKCI:BP 9;<UHDµ:G: B:I GF >=@OL>F >? >OS>F µ? GIJ :;µ<MIQGFG?J. 

" -GIJ :C?9:;B?AJ ?BGIµD>?IJ. 

" -GFC :C?9P;B?I: GKC :9:IG<=µ?CKC IB:C<GDGKC G<L 9;<>K9IB<=. 

" -GFC :C?9P;B?I: GKC ?9IMQ>?KC G<L ?R<9HI>µ<= B:I GKC LHIBNC. 

" -GIJ :CGI>LµU:GIBSJ >Lµ9?;IT<;SJ ?RKG?;IBNC >LC?;@:GNC. 

 

• )CPHL>F G<L 9;<UHDµ:G<J : &I BACMLC<I >O?GAV<CG:I µ? 9;<>MI<;I>µSC?J :9?IHSJ. 2I: 

9:;PM?I@µ:: F :9?IHD GFJ :9NH?I:J O;FµPGKC, F :9?IHD GFJ B:GPO;F>FJ ?µ9I>G?LGIBNC 

9HF;<T<;INC D F :9?IHD GKC :GLOFµPGKC B:I GKC :9KH?INC/ELµPGKC :LGNC. &I :9?IHSJ 

µ9<;?A C: L9P;O<LC µ? MIPT<;?J SCC<I?J, >Fµ:CGIBQG?;: µ? G<LJ ?CMI:T?;Qµ?C<LJ, G<LJ 

9?HPG?J B:I G: C<µ<E?GIBP >Nµ:G:, Q9KJ <I BLU?;CD>?IJ. 

 

\G:C F 9D@D G<L 9;<UHDµ:G<J D G< AMI< G< 9;QUHFµ: ?AC:I @CK>GQ, G< @?@<CQJ 9<L µ9<;?A 

C: 9;<BHFE?A :9< µI: 9F@D D G: @?@<CQG: 9<L µ9<;<=C C: <MF@D><LC >? SC: 9;QUHFµ:, µ9<;<=C 

C: MI?;?LCDE<=C. 2I: 9:;PM?I@µ:: B:GP GFC :9<ON;F>F ?CMI:T?;<µSCKC µ?;NC/µ?GQOKC B:GP GF 

MIP;B?I: ?CQJ S;@<L µ9<;?A C: ES>?I >? BACMLC< GF O;Fµ:G<MQGF>F G<L S;@<L. "µ9I>G?LGIBSJ 

9HF;<T<;A?J µ9<;<=C C: BH:9<=C :9Q G<LJ L9:HHDH<LJ, :BQµF B:I µS>: >? SC: BH?I>GQ MABGL<. 

4:GP GFC :9<@?AK>F ?CQJ :?;<>BPT<LJ µ9<;?A SC:J B?;:LCQJ C: G< OGL9D>?I µ? :9<GSH?>µ: QH: 

G: ?9IU:AC<CG: PG<µ: C: µ?G:G;:9<=C Pµ?>: >? :9NH?I?J. 

, ?9IH?@?A>: µSE<M<J ?CG<9I>µ<= GKC BICM=CKC µ9<;?A C: ?R:;GPG:I :9Q G<C 9<HIGI>µQ, 

GFC ?BP>G<G? 9;:BGIBD GFJ UI<µFO:CA:J B:I GF >LµµQ;TK>F. &I µSE<M<I G:LG<9<AF>FJ 

>OFµ:GAV<CG:I :9Q 9;QGL9: D GFC :CP9GLRF 9;<G=9KC @I: G<C ?CG<9I>µQ GKC 9F@NC, GKC 

9;<UHFµPGKC D GKC @?@<CQGKC. 4<ICSJ µSE<M<I G:LG<9<AF>FJ G<L BICM=C<L ?AC:I <I ?RDJ: 

 

• -GQO<I µ? UP>F G<C ?CG<9I>µQ G<L BICM=C<L : &;@:CN>?IJ B:I <µPM?J S;@<L SO<LC 

>GQO<LJ. 4PE? @?@<CQJ 9<L µ9<;?A C: ES>?I >? BACMLC< GFC ?9AG?LRF ?CQJ >GQO<L, µ?;IBNJ 

D <HIBNJ :C:@CK;AV?G:I KJ BACMLC<J. 
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• -?CP;I< µ? UP>F G<C ?CG<9I>µQ G<L BICM=C<L: -GFC :CPHL>F >?C:;AKC MFµI<L;@<=CG:I 

MI:T<;?GIBP >?CP;I:. .: >?CP;I: µ9<;?A C: ?AC:I <I ?C:HH:BGIB<A G;Q9<I @I: GFC ?9AG?LRF 

?CQJ >GQO<L, D µI: :CPHL>F GFJ :HHFH?9AM;:>FJ GKC MLCPµ?KC, @I: 9:;PM?I@µ:, µI: 

:@<;P D µI: µPOF. 4PE? @?@<CQJ 9<L 9;<B:H?A SC: :C?9IE=µFG< >?CP;I< ?C:HH:BGIBP 

µ9<;?A C: O:;:BGF;I>G?A KJ BACMLC<J  

 

• .:RIC<µA: µ? UP>F G<C ?CG<9I>µQ G<L BICM=C<L: , G:RICQµF>F µ? UP>F G<C ?CG<9I>µQ G<L 

BICM=C<L ?AC:I F :CPHL>F GKC 9IE:CNC 9F@NC G<L BICM=C<L. '? UP>F GFC G:RICQµF>F B:I 

GF @CN>F USHGI>GKC 9;:BGIBNC, >LCGP>>?G:I SC: ?;KGFµ:G<HQ@I<. &I :9:CGD>?IJ G<L 

?;KGFµ:G<H<@A<L :9<B:H=9G<LC G<LJ BICM=C<LJ.  

 

• WH?@O<J B<ICNC BICM=CKC  : -? :;B?GSJ UI<µFO:CA?J L9P;O<LC MI:ES>Iµ?J  HA>G?J µ? 

@CK>G<=J BICM=C<LJ. 4PE? BACMLC<J 9<L L9P;O?I >G<C B:GPH<@< µ9<;?A C: ?H?@OE?A @I: GFC 

?T:;µ<@D >? µI: >L@B?B;IµSCF B:GP>G:>F.  

 

• %:;G<@;PTF>F GKC BICM=CKC. )LGD F µSE<M<J >LCMLPV?I GIJ 9:;:9PCK 9;<>?@@A>?IJ µ? G< 

C: O:;G<@;:T?A 9Q;<LJ >? BACMLC<, :9?IHSJ GKC ?C HQ@K 9Q;KC, G;<9<9<ID>?IJ GKC 

9:;:@QCGKC 9<L µ9<;?A C: :LRD><LC D C: µ?IN><LC G<C BACMLC< B:I GIJ >LCS9?I?J 9<L 

?9IELµ?AG:I C: :9<T?LOE<=C. , MFµI<L;@A: ?CQJ 9AC:B: L9< :LGSJ GIJ ?CQGFG?J ?9IG;S9?I 

µI: 9<IBIHA: 9;<>?@@A>?KC. 4P9<I<J µ9<;?A C: R?BICD>?I µ? G<LJ 9Q;<LJ B:I C: ?R?GP>?I 

GIJ :9?IHSJ 9<L ?BGAE?CG:I B:I GIJ >LCS9?I?J GFJ BPE? µA:J. "C:HH:BGIBP µ9<;?A C: 

R?BICD>?I µ? GIJ :9?IHSJ B:I C: ?R?GP>?I 9<I<A 9Q;<I E: ?9F;?:>G<=C, D µ9<;?A C: R?BICD>?I 

µ? GIJ >LCS9?I?J B:I C: B:E<;A>?I 9<I<J >LCML:>µQJ :9?IHNC B:I 9Q;KC E: ?9ITS;?I :LGSJ 

GIJ >LCS9?I?J.  

 

3.6.3 &>I=µ?@? 
 

'QHIJ <I BACMLC<I ?CG<9I>G<=C, GQG? E: 9;S9?I C: :RI<H<@<=CG:I KJ 9;<J GFC ?CM?OQµ?CF 

><U:;QGFG: GKC ?9I9GN>?NC G<LJ (@?CIBP :;CFGIBSJ ?9I9GN>?IJ, Q9KJ :9NH?I: D VFµA:), B:ENJ 

B:I GFC 9IE:CQGFG: ?µTPCI>FJ G<LJ. &I 9<>QGFG?J :LGSJ µ9<;?A C: ?AC:I ?AG? :9HQ C: µ?G;FE<=C, 

>GFC 9?;A9GK>F GFJ O:µSCFJ :RA:J ?CQJ BGI;A<L, D :M=C:G< C: @CK;AV<Lµ? µ? U?U:IQGFG: GFC 

9IE:CQGFG: ?µTPCI>FJ ?CQJ :9AE:C<L >LµUPCG<J. 5J ?B G<=G<L, >GF MI:MIB:>A: GFJ :RI<HQ@F>FJ 

?AC:I B;A>Iµ< C: 9:A;C<Lµ? GIJ B:H=G?;: µ?H?GFµSC?J :9<TP>?IJ, 9;<B?IµSC<L C: M<E?A 

9;<G?;:IQGFG: >GFC <;ED ?T:;µ<@D G<L >O?MA<L MI:O?A;I>FJ BICM=CKC. 
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)BQµF B:I µI: U;:OL9;QE?>µF E?GIBD U?HGAK>F µ9<;?A C: SO?I µ:B;<9;QE?>µ?J :;CFGIBSJ 

?9I9GN>?IJ. )J 9P;<Lµ? G< 9:;PM?I@µ: GKC «M;QµKC». , MI:9HPGLC>F ?CQJ M;Qµ<L, µI:J 

H?KTQ;<L F ?CQJ :LG<BICFGQM;<µ<L @AC?G:I 9;<B?IµSC<L C: ?9IG;:9?A µ?@:H=G?;F BLBH<T<;A:. 

!?;I>>QG?;F BLBH<T<;I:BD IB:CQGFG: <MF@?A >? µ?@:H=G?;F :CP9GLRF GKC 9?;I<ONC @=;K :9< 

GF U?HGIKµSCF BLBH<T<;I:BP 9?;I<OD. '? GFC 9P;<M< G<L O;QC<L F BLBH<T<;A: :LRPC?G:I ?NJ 

QG<L ?B9HF;NC?G:I F MI:ES>IµF OK;FGIBQGFG:-IB:CQGFG:. WG>I <I M;Qµ<I 9;S9?I C: ?9?BG?AC<CG:I 

T:IC<µ?CIBP >LC?ONJ. /9P;O<LC 9P;: 9<HHP 9:;:M?A@µ:G: µFO:CIBNC ?T:;µ<@NC Q9<L F 

OK;FGIBQGFG:-IB:CQGFG: ?B9HF;NC?G:I 9<H= >=CG<µ: HQ@< :LRFµSCFJ VDGF>FJ. 1?M<µSC<L QGI F 

?9SBG:>F S;O?G:I µ? SC: BQ>G<J, F ?9:BQH<LEF :=RF>F E: µ9<;<=>? C: B:G:>G?A µF UIN>IµF, 

OK;AJ 9;QUH?XF B:I MI:O?A;I>F. 

, U:>IBD ML>B<HA: >GFC :RI<HQ@F>F GKC BICM=CKC ?AC:I < B:E<;I>µQJ G<L 9<><>G<= 

?µTPCI>FJ GKC BICM=CKC :9< GFC >GI@µD 9<L G: >G:GI>GIBP >G<IO?A: M?C ?AC:I MI:ES>Iµ: >? QH: G: 

?AMF 9;<F@<=µ?CKC ?9?I><MAKC. "9I9HS<C, F :RI<HQ@F>F GFJ ><U:;QGFG:J GKC >LC?9?INC 

(?9A9GK>F) ?AC:I >LOCP :;B?GP M=>B<HF @I: G: :9;<>MIQ;I>G: B?TPH:I:. , :9<GAµF>F GKC 

B?T:H:AKC ?AC:I SC: PHH< VDGFµ: 9<L 9;S9?I C: :CGIµ?GK9I>G?A. WG>I, <I B:H=G?;?J B:I 

?R?IMIB?LµSC?J @CNµ?J B:I G: MI:ES>Iµ: >G:GI>GIBP >G<IO?A: ?AC:I <I B=;I?J 9F@SJ 9HF;<T<;INC. 

"CG<=G<IJ, F ?BGAµF>F G<L BICM=C<L E: 9;S9?I C: 9:;P@?I GSG<I?J 9HF;<T<;A?J @I: GF MI:O?A;I>F 

GFJ <;@PCK>FJ SG>I N>G? <I 9;KG<@?C?AJ BACMLC<I C: ?AC:I ?=B<H< C: B:G:C<FE<=C B:I C: µ9<;?A 

C: M<E?A 9;<G?;:IQGFG: >GIJ :9<TP>?IJ @I: GF MI:O?A;I>F GKC BICM=CKC. -:C :9<GSH?>µ:, L9D;R:C 

MIPT<;?J E?K;A?J B:I 9;<>9PE?I?J @I: GFC  9<><GIB<9<AF>F GKC BICM=CKC. /9P;O<LC 9<HHSJ 

MI:T<;?GIBSJ TQ;µ<LH?J-G=9<I BICM=CKC, :HHP A>KJ F 9I< ?L;SKJ :9<M?BGD TQ;µ<LH: @I: GFC 

9<><GIB<9<AF>F G<L BICM=C<L ?AC:I: 

 

   B% 4%<%<$6 (; 4#5.*6$1$.) $17 "µ:3*#<17 4%99.49.<#3@"$.# µ" $%* .*$-2$&4% $%& <&µ?3*$%7 2.# 

#<%8$.# µ" $% µ/("5%7 $%& 2#*>8*%&. 

 

 

A0;µ. 3.6 C%<%$#2%4%-1<1 2#*>8*%&  
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3.7 /CID;A@µQK, AHI;µCIUP;@?, AP<SMFL, PDQR?V? >A; µC=G@? >;H:THGH 
 

3.7.1 /CID;A@µQK >;H:THGH (Risk Mitigation) 
 

.: µSG;: µ?G;I:>µ<= G<L BICM=C<L >LCDEKJ MI:GL9NC<CG:I >=µTKC: µ? µA: D 

9?;I>>QG?;?J :9Q GIJ :BQH<LE?J ?9IH<@SJ µ?@PHKC BICM=CKC, <I <9<A?J ?AC:I: 

 

• -O?MI:>µQJ µI:J CS:J ?9IO?I;Fµ:GIBDJ MI:MIB:>A:J µ? ?9:;BD B:I ?C>Kµ:GKµSC< SH?@O< 

GKC BICM=CKC B:I GKC µSG;KC 9?;I<;I>µ<= G<LJ :9Q GFC :;OD. 

• -? G:BGP O;<CIBP MI:>GDµ:G:, ?B CS<L ?BGAµF>F GKC BICM=CKC 9<L @AC<CG:I M?BG<A >GIJ ?C 

?R?HAR?I MI:MIB:>A?J, KJ TL>I<H<@IBQ O:;:BGF;I>GIBQ GKC ?9IO?I;Fµ:GIBNC 

M;:>GF;I<GDGKC B:I G;<9<9<AF>F GKC µSG;KC µ?G;I:>µ<=. 

• '?G:UAU:>F GKC BICM=CKC >? ?RKG?;IBQ @;:T?A< (9.O. µI: :>T:HI>GIBD ?G:I;?A:). 

• )9<TL@D ?CG?HNJ GKC BICM=CKC (9.O. µ? G< BH?A>Iµ< µI:J IMI:AG?;: LXFH<= BICM=C<L 

?9IO?I;Fµ:GIBDJ 9?;I<ODJ). 

 

, µ?GS9?IG: S;?LC: SO?I M?AR?I QGI G: <IB<C<µIBP <TSHF :9Q GF MI:O?A;I>F G<L BICM=C<L 

?AC:I HI@QG?;< ?R:;GFµSC: :9Q GFC TQ;µ<LH:/G=9<J :CGIµ?GN9I>FJ  9<L O;F>Iµ<9<I?AG:I, :HHP 

?R:;GNCG:I 9?;I>>QG?;< :9Q GF >LOCQGFG: B:I G<C G;Q9< :RI<HQ@F>FJ GKC BICM=CKC. 

-G<C BQ>µ< GKC ?9IO?I;D>?KC ?AC:I ?9IG:BGIBD :CP@BF F MLC:GQGFG: C: 9:;<L>IPV<CG:I G: 

9<;A>µ:G: GKC ?BGIµD>?KC GKC BICM=CKC >? <IB<C<µIB<=J Q;<LJ, Q;<LJ :@<;PJ D Q;<LJ 9<L 

>O?GAV<CG:I µ? G< O;QC<. & #Qµ9?;G 4Q;GC?Y (Robert Courtney Jr.) ($*', 1970) 9;QG?IC? µI: 

TQ;µ<LH: @I: GFC 9:;<L>A:>F GKC BICM=CKC >? <IB<C<µIB<=J Q;<LJ. , TQ;µ<LH:-G=9<J G<L 

4Q;GC?Y S@IC? M?BGD KJ F ?9A>FµF µSE<M<J GFJ :CPHL>FJ BICM=CKC @I: G<LJ BLU?;CFGIB<=J 

<;@:CI>µ<=J GKC ,!). , TQ;µ<LH:-G=9<J 9;<G?AC?I L9<H<@I>µQ GFJ «?GF>I<9<IFµSCFJ 

9;<>M<BNµ?CFJ VFµA:J» B:I >L@B;AC?I GFC :C:µ?CQµ?CF :9NH?I:. 

 

3.7.2 ,;JAHL AHI;µCIUP;@? >;H:THGH (Potential Risk Treatment) 
 

'QHIJ <I BACMLC<I SO<LC :C:@CK;I>G?A B:I ?BGIµFE?A, QH?J <I G?OCIBSJ @I: GF MI:O?A;I>F GKC 

BICM=CKC ?B9A9G<LC >? µA: D 9?;I>>QG?;?J :9Q GIJ GS>>?;IJ µ?@PH?J B:GF@<;A?J 9<L :B<H<LE<=C:  

 

• )9<TL@D (?RPH?IXF, :9<ON;F>F D µF ?µ9H<BD). 

• '?AK>F (U?HGI>G<9<AF>F - µ?G;A:>F). 
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• 4<ICD O;D>F (µ?G:T<;P - :CPE?>F >? G;AG<LJ D :>T:HI>µQJ). 

• 1I:GD;F>F (:9<M<OD B:I 9;<Z9<H<@I>µQJ). 

 

, $M:CIBD O;D>F :LGNC GKC >G;:GF@IBNC µ9<;?A C: µFC ?AC:I MLC:GD. '?;IBSJ :9Q :LGSJ 

µ9<;?A C: 9?;IH:µUPC<LC >LµUIU:>µ<=J 9<L M?C ?AC:I :9<M?BG<A :9Q G<C <;@:CI>µQ D G< 

9;Q>K9< 9<L 9:A;C?I GIJ :9<TP>?IJ MI:O?A;I>FJ GKC BICM=CNC. 

 
3.7.3 !P<SMFL >;H:THGH (Risk Avoidance) 
 

, :9<TL@D BICM=CKC M?C 9?;IH:µUPC?I GFC ?BGSH?>F µI:J M;:>GF;IQGFG:J 9<L E: 

µ9<;<=>? C: TS;?I G<C BACMLC<. WC: 9:;PM?I@µ: E: DG:C C: µFC :@<;P><Lµ? SC: :BACFG< D µI: 

?9IO?A;F>F, 9;<B?IµSC<L C: µFC :C:HPU<Lµ? GF C<µIBD B:I <IB<C<µIBD ?LE=CF 9<L G: >LC<M?=?I. 

WC: PHH< 9:;PM?I@µ: E: DG:C C: µFC G:RIMSX<Lµ? 9<GS µ? :LG<BACFG< N>G? C: µFC ?µ9H:B<=µ? 

9<GS >? ><U:;Q G;<O:A< >? SC:C :LG<BICFGQM;<µ<. , :9<TL@D µ9<;?A C: T:AC?G:I F :9PCGF>F >? 

QH<LJ G<LJ BICM=C<LJ, :HHP >L@O;QCKJ >Fµ:AC?I GFC 9IE:CD :9NH?I: ?LB:I;I:B<= BS;M<LJ ?:C 

?AO:µ? :9<M?OE?A G<C BICMLC< B:I G< ;A>B<. .< C: µFC R?BICPJ µI: M;:>GF;IQGFG: N>G? C: 

:9<T=@?IJ G<C BACMLC< :9KH?INC >Fµ:AC?I QGI :9<T?=@?IJ B:I GFC 9IE:CQGFG: BS;M<LJ. 

 

3.7.4 ,DQR?V? >;H:THGH (Hazard Prevention) 
 

, 9;QHFXF BICM=CKC :C:TS;?G:I >GFC 9;QHFXF SBG:BGKC BICM=CKC. .< 9;NG< B:I 9I< 

:9<G?H?>µ:GIBQ >GPMI< GFJ 9;QHFXFJ BICM=CKC ?AC:I F ?RPH?IXF G<LJ. "PC :LGQ MI:;B?A 9<H=, 

?AC:I 9<H= M:9:CF;Q, D :HHINJ µF 9;:BGIBQ, GQG? G< M?=G?;< >GPMI< ?AC:I :LGQ G<L µ?G;I:>µ<=. 

 

3.7.5 /C=G@? IGH >;H:THGH (Risk Reduction) 
 

, «µ?AK>F» D «U?HGI>G<9<AF>F» GKC BICM=CKC 9?;IH:µUPC?I GF µ?AK>F GFJ ><U:;QGFG:J 

GFJ VFµA:J D GFC 9IE:CQGFG: GFJ :9NH?I:J :9Q GFC ?µTPCI>F GKC BICM=CKC.  

2I: 9:;PM?I@µ:, >LCDEKJ SC: µ?@PH< ?µ9<;IBQ BSCG;< 9?;IH:µUPC?I >GIJ ?@B:G:>GP>?IJ G<L 

MKµPGI: ?HS@O<L (Control room, µ? FH?BG;<CIBSJ >L>B?LSJ ?H?@O<L B:I 9:;:B<H<=EF>FJ) B:ENJ 

?9A>FJ B:I ?@B:G:>GP>?IJ ,H?BG;<9:;:@K@<= 8?=@<LJ (2?CCDG;I?J <I <9<A?J >? 9?;A9GK>F 

9GN>FJ GP>FJ FH?BG;<M<G<=C ?T?M;IBP >L>GDµ:G: 9L;Q>U?>FJ B:I 9L;:CAOC?L>FJ). \9KJ 

:CGIH:µU:CQµ:>G? >? 9?;A9GK>F 9L;B:@IPJ ?CGQJ GKC >L@B?B;IµSCKC ON;KC ?AC:I :M=C:GF F 

O;D>F C?;<= KJ µS>< 9L;Q>U?>FJ MIQGI G< C?;Q µ9<;?A C: 9;<B:HS>?I <HIBD B:G:>G;<TD GKC 

>L>GFµPGKC :BQµ: B:I >? 9?;A9GK>F :9HDJ UHPUFJ D >LCGD;F>FJ GKC B:G:I<CI>GNC 
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(Springlers).2I’:LGQ G< HQ@< O;F>Iµ<9<I<=CG:I >L>GDµ:G: ?C?;@FGIBDJ B:I 9:EFGIBDJ 9L;Q>U?>FJ 

9<L M?C O;F>Iµ<9<I<=C KJ µS>K G< C?;Q (!L;<>U?>GD;?J '<C<R?IMA<L, :T;<=, Fire Dumpers – 

:CGI9L;IBP T;P@µ:G:).\9KJ µ9<;<=µ? C: MI:9I>GN><Lµ? >? µA: <IB<C<µIBD µ?HSGF 9L;Q>U?>FJ-

9L;:CAOC?L>FJ :LGSJ <I ?IMIBSJ ?T:;µ<@SJ SO<LC µ?@PH< B<>G<HQ@I< B:I @I: 9:;PM?I@µ: E: DG:C 

:9:@<;?LGIBSJ SKJ µSE<M<I >? µA: :9HD B:G<IBA:.  

)C:@CK;AV<CG:J QGI <I BACMLC<I µ9<;?A C: ?AC:I E?GIB<A D :;CFGIB<A, F U?HGI>G<9<AF>F G<LJ 

>Fµ:AC?I GFC ?=;?>F µI:J I><;;<9A:J µ?G:R= ?CQJ :;CFGIB<= BICM=C<L B:I G<L QT?H<LJ µI:J 

?;@:>A:J D M;:>GF;IQGFG:J B:I GFC µ?G:R= G<LJ µ?AK>FJ G<L BICM=C<L B:I GFJ ?T:;µ<VQµ?CFJ 

9;<>9PE?I:J. WC: 9P;:M?I@µ: µ?AK>FJ G<L BICM=C<L µ9<;?A C: ?AC:I F ?RKG?;IBD :CPE?>F >? 

9:;QO<LJ, 9<L SO<LC :9<M?AR?I GFC IB:CQGFG: G<LJ >GFC MI:O?A;I>F B:I GFC µ?AK>F GKC 

BICM=CKC,Q9KJ F MI:MIB:>A: T=H:RFJ ON;KC :9< ?G:I;A?J 9:;<ODJ L9F;?>INC T=H:RFJ.  
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+&4!(!*% 4 : (282 !,%4!1&#" 
 

&*1!)#)2 
 

, HDXF :9<TP>?KC µ9<;?A C: E?K;FE?A KJ F C<FGIBD MI?;@:>A: (MI:MIB:>A: :CGAHFXFJ) F 

<9<A: SO?I NJ :9<GSH?>µ: GFC ?9IH<@D µI:J 9<;?A:J M;P>FJ µ?G:R= MI:TQ;KC ?C:HH:BGIBNC 

>?C:;AKC. 4PE? MI:MIB:>A: HDXFJ :9<TP>?KC 9:;P@?I µI: G?HIBD ?9IH<@D. .< :9<GSH?>µ: µ9<;?A 

C: ?AC:I µI: 9;PRF D µI: P9<XF ?9IH<@DJ. 

&I :CE;N9IC?J ?9IMQ>?IJ Q><C :T<;P GIJ :9QT:>?IJ :9<GSH?>:C :CGIB?Aµ?C< S;?LC:J :9Q 

MIPT<;?J 9;<<9GIBSJ :  

• )9Q XLO<H<@IBD P9<XF, ?AC:I :9:;:AGFG< C: ?R?GP><Lµ? µ?µ<CKµSC?J :9<TP>?IJ, >G< 

9H:A>I< ?CQJ >LCQH<L :C:@BNC, 9;<GIµD>?KC 9<L SC: PG<µ< SO?I ES>?I KJ 9;<>K9IBSJ 

:RA?J B:I GIJ <9<A?J :C:VFGP. 

• )9Q GFC 9H?L;P GFJ :CGAHFXFJ, F MI:MIB:>A: HDXFJ :9<TP>?KC, 9;S9?I C: E?K;FE?A KJ 

µI: >LC?OD MI:MIB:>A: ?C>Kµ:GKµSCF >GFC :HHFH?9AM;:>F µ? G< 9?;IUPHH<C. 

• )9Q TL>I<H<@IBDJ :9QX?KJ, F :CPHL>F :G<µIBNC :9<TP>?KC >O?GAV?G:I µ? GF H<@IBD GFJ 

HDXFJ :9<TP>?KC, G<C <;E<H<@I>µQ B:I GFC :µ?GPUHFGF ?9IH<@D >GFC <9<A: <MF@?A. 

5>GQ><, >? SC: PHH< ?9A9?M<, E: µ9<;<=>? C: E?K;FE?A KJ µI: M;:>GF;IQGFG: ?9AHL>FJ 

9;<UHFµPGKC F <9<A: G?;µ:GAV?G:I QG:C U;?E?A µI: IB:C<9<IFGIBD H=>F. 5J ?B G<=G<L, F HDXF 

:9<TP>?KC ?AC:I µI: >LC:I>EFµ:GIBD D H<@IBD MI:MIB:>A:, 9<L µ9<;?A C: ?AC:I <;E<H<@IBD D 

9:;PH<@F B:I µ9<;?A C: U:>AV?G:I >? >L@B?B;IµSC?J L9<ES>?IJ, D µF MI:GL9KµSC?J L9<ES>?IJ. 

 

4.1 &PCWCDFA@=A PR?D<S<D;UH >A; RLV? AP<SO@CGH 
 

& %S;µ9?;G )H?RPCG?; -PYµ<C (Herbert Alexander Simon ,1916 – 2001), SC:J )µ?;IB:CQJ 

9<HIGIBQJ ?9I>GDµ<C:J G<L 20<L :INC: µ? µ?@PHF ?9I;;<D, <IB<C<µ<HQ@<J, B<ICKCI<HQ@<J, 

XLO<HQ@<J B:I B:EF@FGDJ >G< 9:C?9I>GDµI< Carnegie Mellon >G< !IG>µ9<L;B@ GFJ !?C>LHUPCI:, 

>LCSU:H? >Fµ:CGIBP >GFC :9<G?H?>µ:GIBQGFG: G<L µPC:GVµ?CG. & -PYµ<C ?AC:I @CK>GQJ @I: GIJ 

?;?LCSJ G<L >GF HDXF :9<TP>?KC B:I GFC ?9?R?;@:>A: 9HF;<T<;INC. !;IC :9< G< -PYµ<C <I 

E?K;FGIB<A G<L µPC:GVµ?CG MSO<CG:C GFC P9<XF QGI G: >G?HSOF ?AO:C Pµ?>F 9;Q>U:>F >GFC 

GSH?I: 9HF;<TQ;F>F B:I S9:I;C:C GFC B:H=G?;F MLC:GD :9QT:>F 9;<B?IµSC<L C: L9P;R<LC 

USHGI>G: :9<G?HS>µ:G:, @CK>GD KJ «µ<CGSH< G<L <IB<C<µIB<= :CE;N9<L @I: GFC HDXF 

:9<TP>?KC». & -PYµ<C MI:9A>GK>? QGI G: >G?HSOF ?AO:C >9:CAKJ D B:I B:EQH<L 9;Q>U:>F >? 

GSG<I?J 9HF;<T<;A?J, SMIC:C µ?@:H=G?;F >Fµ:>A: >? M?M<µSC: 9<L >L@BSCG;KC:C >GFC :;OD GFJ 



  4"0)+)$& 4 
 

*)#"+, -./+$)(,  %#&(&!&/+&/ -&0$) 59 

S;?LC:J 9HF;<T<;AKC, 9:;P >? M?M<µSC: 9<L >L@BSCG;KC:C :;@QG?;:. W9:I;C:C :9<TP>?IJ 9<L 

<MF@<=>:C QOI >G: USHGI>G: :HHP :9HP >? IB:C<9<IFGIBP :9<G?HS>µ:G:. )LGD GF MI:MIB:>A: GFC 

<CQµ:>? Satisficing, 9<L <;AV?G:I KJ F ?9IH<@D µI:J :;B?GP B:HDJ H=>FJ 9<L E: SO?I 

IB:C<9<IFGIBD :9QM<>F. & -PYµ<C :CGIB:GS>GF>? G< µ<CGSH< G<L «<IB<C<µIB<= :CE;N9<L» µ? GFC 

SCC<I: GFJ «?CGQJ <;AKC H<@IBDJ», F <9<A: 9?;I<;AV?I G< 9H:A>I< GFJ HDXFJ :9<TP>?KC N>G? C: 

:9FO?A GFC 9;:@µ:GIBQGFG: B:I G<LJ 9?;I<;I>µ<=J G<L ;?:HI>GD µPC:GV?;. 

  WC: :9< G: >Fµ:CGIBQG?;: S;@: G<L -PYµ<C ?AC:I F :CP9GLRF GKC G;INC >G:MAKC GFJ 

H<@IBDJ HDXFJ :9<TP>?KC G: <9<A: ?AC:I F >L@BSCG;K>F 9HF;<T<;INC, < >O?MI:>µQJ B:I F 

?9IH<@D. -G< 9:;:BPGK >ODµ: 9:;<L>IPV<CG:I G: >GPMI: :LGP B:I G: µS;F G<LJ. 

 

 

A0;µ. 4.1 L%*$/9% A3Mµ%* (#. $. <$3>#. <$1 9;=1 .4%:3<",* 

 

-L@BSCG;K>F 9HF;<T<;INC: 'F ?9?R?;@:>µSC: M?M<µSC: 9<L >LHHS@<CG:I, L9<UPH<CG:I >? 

?9?R?;@:>A: B:I ?R?GPV<CG:I. )C:@CN;I>F G<L 9;<UHDµ:G<J B:I BHD>F @I: HDXF :9QT:>FJ. 

-O?MI:>µQJ : "9ICQF>F, :CP9GLRF B:I :CPHL>F GKC MI:TQ;KC ?C:HH:BGIBNC :9<TP>?KC B:I 

SH?@O<J GFJ ?TIBGQGFG:J LH<9<AF>FJ. "BGAµF>F GFJ :RA:J G<L :9<G?HS>µ:G<J GFJ :9QT:>FJ. 

"9IH<@D : "9IH<@D µA:J ?C:HH:BGIBD H=>F KJ :9QT:>FJ, µ? UP>F G: B;IGD;I: ?9IH<@DJ. 
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4.2 $DQP<; @>EV?K >A; >AI?F<D=CK AP<SO@CGH 
 

/9P;O<LC MI:T<;?GIB<A G;Q9<I >BSXFJ, < 2;:µµIBQJ B:I < -L>GFµ:GIBQJ G;Q9<J >BSXFJ. 

-=µTKC: µ? G<C 2;:µµIBQ .;Q9< -BSXFJ BPE? 9;QUHFµ: SO?I µA: µQC< H=>F. , H=>F :LGD 

?9F;?PV?I µQC< G< 9;QUHFµ: B:I QOI G< L9QH<I9< S;@< B:I ?TQ>KC ?T:;µ<>G?A 9:;:µSC?I S@BL;F 

B:I :RI<H<@?AG:I µQC< KJ 9;<J G< “9Q>< B:HP H=C?I G< 9;QUHFµ:”. & @;:µµIBQJ G;Q9<J >BSXFJ 

?AC:I µI: :9H<L>G?LGIBD G?OCIBD ?9AHL>FJ 9;<UHFµPGKC. & -L>GFµ:GIBQJ .;Q9<J -BSXFJ ?AC:I 

µA: 9I< >=@O;<CF B:I >=CE?GF G?OCIBD ?9AHL>FJ 9;<UHFµPGKC B:G: GFC <9<A: G: 9;<UHDµ:G: 

?AC:I >=CE?G: B:I >O?GAV<CG:I µ? µA: B:GP>G:>F. "9A>FJ <I H=>?IJ M?C H=C<LC µQC< G< 9;QUHFµ: 

:HHP ?9IM;<=C >G< >=C<H< G<L S;@<L B:I F :RI<HQ@F>F E: 9;S9?I C: @AC?G:I QOI µQC< KJ 9;<J G< 

“9Q>< B:HP H=C<LC G< 9;QUHFµ:” :HHP B:I KJ 9;<J G< “9Q>< ?9F;?PV<LC G< >=C<H< G<L S;@<L”.  

)C?RP;GFG: :9< G< ?:C SC:J Project Manager >BSTG?G:I µ? @;:µµIBQ D >L>GFµ:GIBQ G;Q9< 

@I: GFC :CGIµ?GN9I>F 9;<UHFµPGKC, L9P;O<LC M=< ?IMNC :9<TP>?IJ GIJ <9<A?J µ9<;?A C: 9P;?I, GIJ 

9;<@;:µµ:GI>µSC?J B:I GIJ :9;<@;:µµPGI>G?J. 

 

4.3 ,D<FDAµµAI;@µEHCK AP<SO@C;K  
 

&I 9;<@;:µµ:GI>µSC?J :9<TP>?IJ ?AC:I µI: MI:MIB:>A: ;<LGAC:J F <9<A: 9;:@µ:G<9<I?AG:I 

>O?MQC :LGQµ:G:. )T<;<=C 9;<UHDµ:G: 9<L SO<LC @AC?I B:HP B:G:C<DG:, ?AC:I 9<H= B:HP 

M<µFµSC:, ?9:C:H:µUPC<CG:I >LOCP B:I ?AC:I MLC:GQ C: :CGIµ?GK9AV<CG:I :9< GIJ B:EI?;KµSC?J 

B:I >L>GFµ:GIBSJ MI:MIB:>A?J B:I B:CQC?J. WC: 9:;:M?I@µ: ?9:C:H:µU:CQµ?CFJ MI:MIB:>A:J 

;<LGAC:J, MFH:MD 9;<@;:µµ:GI>µSCFJ :9QT:>FJ, :9<G?H?A F :9QT:>F 9:;:@@?HA:J 9;<µFE?INC 

?CQJ G?OCIB<= @;:T?A<L D F :C:@QµK>F GKC 9L;<>U?>GD;KC G<L. \G:C 9;KG<?µT:CA>GFB:C 

GSG<I<L ?AM<LJ 9;<UHDµ:G: @I: BP9<I: :9< :LGP B:G:C:HNEFB? µ?@PHF 9;<>9PE?I: B:I O;QC<J 

9;<B?IµSC<L C: ?9IHLE<=C Q9KJ B:I :;B?GD >BSXF 9;<B?IµSC<L C: U;?E?A B:I C: B:EI?;KE?A µI: 

GL9<9<IFµSCF MI:MIB:>A: ?9AHL>DJ G<LJ. -LCDEKJ QG:C µI: MI:MIB:>A: <MF@?A BPE? T<;P >? E?GIBQ 

F :9<M?BGQ :9<GSH?>µ:, HSµ? QGI SO?I MFµI<L;@FE?A SC:J :H@Q;IEµ<J, MFH:MD µI: µ:EFµ:GIBD 

SCC<I: 9<L ?T:;µQV?G:I >G< µPC:GVµ?CG. & :H@Q;IEµ<J :LGQJ :9<G?H?A SC:C «?9:C:H:µU:CQµ?C< 

L9<H<@I>µQ» D µI: «?9:C:H:µU:CQµ?CF MI:MIB:>A:» F <9<A: BPE? T<;P MAC?I SC: :9<M?BGQ 

:9<GSH?>µ:. 

\9KJ :C:TS;:µ?, <I 9;<@;:µµ:GI>µSC?J :9<TP>?IJ ?AC:I B:HP M<µFµSC?J B:I B:G:C<FGSJ 

P;: E: µ9<;<=>:C C: H:µUPC<CG:I µ? ('.µµ#26 $'64% <2/=17 >GFC 9?;A9GK>F ?9AHL>FJ :9HNC 

9;<UHFµPGKC. -GFC 9?;A9GK>F >=CE?GKC 9;<UHFµPGKC E: µ9<;<=>:µ? C: 9<=µ? QGI 9<HHSJ 

T<;SJ :9:IG?AG:I µI: 9;:@µ:GIBP <&<$1µ.$#2; 4'%</((#<1 QG:C E: 9;KG<?µT:CI>G<=C. , 
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<&<$1µ.$#2; 4'%</((#<1 E: ?AC:I :C:@B:A: @I: GFC 9;NGF T<;P 9<L E: ?9IHLE?A G< 9;QUHFµ: :HHP 

G< :9<GSH?>µ: GFJ MI:MIB:>A:J ?9AHL>FJ E: ?AC:I µI: :H@<;IEµIBD H=>F F <9<A: E: ?T:;µQV?G:I 

BPE? T<;P 9<L E: ?µT:CAV?G:I G< AMI< 9;QUHFµ:.  

4.4 /? PD<FDAµµAI;@µEHCK AP<SO@C;K  
 

&I µF 9;<@;:µµ:GI>µSC?J :9<TP>?IJ ?AC:I :>LCDEI>G?J B:G:>GP>?IJ 9<L M?C SO<LC 

:CGIµ?GK9I>G?A 9<HHSJ T<;SJ >G< 9:;?HEQC. )T<;<=C 9;<UHDµ:G: 9<L M?C SO<LC @AC?I B:HP 

B:G:C<FGP <=G? ?AC:I B:HP M<µFµSC:, :HHP ?AC:I >LCDEKJ µ<C:MIBP B:I M?C µ9<;<=C C: 

:CGIµ?GK9I>G<=C µ? GIJ B:EI?;KµSC?J B:I >L>GFµ:GIBSJ MI:MIB:>A?J. 1?C L9P;O<LC B:CQC?J C: 

:B<H<LEFE<=C :T<= F B:GP>G:>F ?AC:I :9;QUH?9GF B:I M?C L9P;O?I :;B?GD ?µ9?I;A: >O?GIBP µ? 

GFC ?9AHL>D G<LJ, <=G? ?9:;BDJ 9HF;<TQ;F>F. !:;PM?I@µ: µA:J µF 9;<@;:µµ:GI>µSCFJ 

:9QT:>FJ ?AC:I F ?9SCML>F >? µI: CS: G?OC<H<@A: D SC: CS< 9;<YQC D B:GP GFC B:G:>B?LD ?CQJ 

:LG<BICFGQM;<µ<L F :C:BPHLXF :;O:I<GDGKC B:GP GFC ?B>B:TD @I: GFC G<9<ESGF>F E?µ?HAKC.  

.<C 9I< >Fµ:CGIBQ ;QH< >GFC HDXF µF 9;<@;:µµ:GI>µSCKC :9<TP>?KC B:GSO?I < 

µPC:GV?; B:I <I IB:CQGFGSJ G<L 9PCK >GF MI:MIB:>A: HDXFJ :9<TP>?KC. !<HHSJ T<;SJ 

O;F>Iµ<9<I?A M?M<µSC: B:I 9HF;<T<;A?J :9Q 9:;Qµ<I: 9;<F@<=µ?C: 9;<UHDµ:G:, ?CGQJ B:I ?BGQJ 

GFJ ?9IO?A;F>FJ, :C:VFGP H=>?IJ B:I µ?EQM<LJ 9<L µ9<;<=C C: ?T:;µ<>G<=C >GFC >L@B?B;IµSCF 

9?;A9GK>F SO<CG:J QµKJ L9QXFC G<L QGI :LGSJ <I H=>?IJ µ9<;?A C: µFC ?AC:I ?T:;µQ>Iµ?J <;µ"'. 

MA<GI G: 9:;:M?A@µ:G: 9<L O;F>Iµ<9<AF>? µ9<;?A C: ?AO:C BP9<I: >G<IO?A: 9<L C: G: SB:C? 

µ<C:MIBP D ?IMIBP.  

4.5 &P=PC:A RLV?K AP<SO@CGH @C µ;A CP;BC=D?@?  
 

.: ?9A9?M: HDXFJ :9<TP>?KC >? µA: ?9IO?A;F>F MI:B;AC<CG:I >? >G;:GF@IBQ, MI<IBFGIBQ 

B:I H?IG<L;@IBQ ?9A9?M<.  

-G< 6)"$)1#(-5 !4&4!0* :CDB<LC <I :9<TP>?IJ 9<L 9;<>MI<;AV<LC G<LJ >GQO<LJ, G< >B<9Q 

B:I GFC B:G?=ELC>F <HQBHF;FJ GFJ ?9IO?A;F>FJ. &C<µPV<CG:I >G;:GF@IBSJ :9<TP>?IJ, ?TQ>KC 

?9F;?PV<LC <HQBHF;F GFC ?9IO?A;F>F, :CDB<LC >LCDEKJ >GFC B:GF@<;A: GKC µF 

9;<@;:µµ:GI>µSCKC :9<TP>?KC B:I B:GP B=;I< HQ@< ?AC:I :CGIB?Aµ?C< GFJ )CNG?;FJ 1I<ABF>FJ. 

, :CNG?;F MI<ABF>F 9;S9?I C: ?AC:I >? ES>F C: ?C>Kµ:GNC?I QH?J GIJ 9H?L;SJ GFJ ?9IO?A;F>FJ >? 

SC: ?CI:A< >=C<H< :T<= B:GSO?I µI: «@?CIBD ?IBQC:» QHKC GKC M;:>GF;I<GDGKC GFJ. WC: 

9:;PM?I@µ: >G;:GF@IBNC :9<TP>?KC :9<G?H?A F @?CIBD :9QT:>F @I: GFC 9:;:@K@D ?CQJ 

:LG<BICDG<L CS:J G?OC<H<@A:J B:I F ?A><MQJ G<L >? µA: CS: :@<;P. 

-G< 7(*(-1)(-5 !4&4!0* 9?;IH:µUPC<G:I <I MI<IBFGIBSJ :9<TP>?IJ <I <9<A?J H:µUPC<CG:I 

:9< G< µ?>:A< ?9A9?M< MI<ABF>FJ (B:GNG?;< G<L >G;:GF@IB<=) 9<L :9<G?H?AG:I :9< G<LJ 
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MI?LELCGSJ BHPMKC D GµFµPGKC. )T<;<=C :9<TP>?IJ @I: GFC ?9AG?LRF >GQOKC 9<L SO<LC M<E?A :9< 

GFC :CNG?;F MI<ABF>F, MFH:MD >G;:GF@IBNC >GQOKC, µ? GFC :CP9GLRF >L@B?B;IµSCKC µ?EQMKC 

@I: BPE? GµDµ: GFJ ?9IO?A;F>FJ. 2I: G< HQ@< :LGQ <I MI<IBFGIBSJ :9<TP>?IJ ?AC:I 9I< 

?R?IMIB?LµSC?J B:I >:TS>G?;?J :9< GIJ >G;:GF@IBSJ. , :9QT:>F  @I: GFC 9:;:@K@D ?CQJ 

>L@B?B;IµSC<L G=9<L µFO:CDJ :LG<BICDG<L ?AC:I SC: 9:;PM?I@µ: MI<IBFGIBDJ :9QT:>FJ. 

-G< '!()*+"#(-5 !4&4!0* 9<L ?AC:I G< B:GNG?;< D ?9<9GIBQ ?9A9?M<, H:µUPC<CG:I <I 

H?IG<L;@IBSJ :9<TP>?IJ µI:J ?9IO?A;F>FJ <I <9<A?J :T<;<=C GIJ B:EFµ?;ICSJ M;:>GF;IQGFG?J B:I 

B:E<;AV<LC G<C G;Q9< MI?R:@K@DJ G<LJ. !;QB?IG:I @I: :9<TP>?IJ >O?GIBP µ? G<C 

:9<G?H?>µ:GIBQG?;< B:I :9<M<GIBQG?;< G;Q9< ?9AG?LRFJ GKC >GQOKC 9<L GSEFB:C >? MI<IBFGIBQ 

?9A9?M<. , B:GP;GI>F ?CQJ 9;<@;Pµµ:G<J B:I < B:E<;I>µQJ G<L B:GPHHFH<L ?9I9SM<L 

:9<E?µPGKC 9;NGKC LHNC ?AC:I 9:;:M?A@µ:G: H?IG<L;@IBNC :9<TP>?KC. 'I: H?IG<L;@IBD 

:9QT:>F >G< 9:;PM?I@µP µ:J E: µ9<;<=>? C: ?AC:I F 9:;:@K@D 100 :LG<BICDGKC CS<L 

>O?MI:>µ<=. 

-G< >ODµ: 9<L :B<H<LE?A T:AC<CG:I G: MI:T<;?GIBP ?9A9?M: I?;:;OA:J B:I <I G=9<I 9;<UHFµPGKC.  

 

 

A0;µ. 4.5.1 +4-4">. 9;=17 .4%:3<",* 2.# $84%# 4'%?91µ3$,* 

4.6  -EH:DA AP<SO@CGH 
 

WC: MSCG;< :9QT:>FJ ?AC:I SC: ?;@:H?A< L9<>GD;IRFJ :9<TP>?KC 9<L O;F>Iµ<9<I?A SC: 

MSCG;<->:C @;PTFµ: D G< µ<CGSH< GKC :9<TP>?KC B:I GKC 9IE:CNC >LC?9?INC G<LJ, 

>Lµ9?;IH:µU:C<µSCKC GKC :9<G?H?>µPGKC GKC GLO:AKC @?@<CQGKC, G<L BQ>G<LJ GKC 9Q;KC, B:I 
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GFJ O;F>IµQGFG:J. "AC:I SC:J G;Q9<J :C:9:;P>G:>FJ ?CQJ :H@Q;IEµ<L. .: MSCG;: :9QT:>FJ 

O;F>Iµ<9<I<=CG:I ?L;SKJ >GFC ?9IO?I;F>I:BD S;?LC: B:I >L@B?B;IµSC: >GFC :CPHL>F 

:9<TP>?KC, >LµUPH<CG:J >G<C 9;<>MI<;I>µQ µI:J >G;:GF@IBDJ µ? 9?;I>>QG?;?J 9IE:CQGFG?J C: 

?9IG?LOE?A < >GQO<J. 'I: PHHF O;D>F GKC MSCG;KC :9QT:>FJ ?AC:I KJ 9?;I@;:TIBQ µS>< @I: G<C 

L9<H<@I>µQ GKC ?R:;GFµSCKC 9IE:C<GDGKC. 

-GFC :CPHL>D :9<TP>?KC, SC: «MSCG;< :9<TP>?KC» - B:I G: >G?CP >LCM?M?µSC: 

MI:@;Pµµ:G: ?9I;;<DJ - O;F>Iµ<9<I?AG:I >:C <9GIBQ B:I :C:HLGIBQ ?;@:H?A< L9<>GD;IRFJ 

:9<TP>?KC, Q9<L L9<H<@AV<CG:I <I :C:µ?CQµ?C?J GIµSJ (D F :C:µ?CQµ?CF O;F>IµQGFG:) GKC 

:CG:@KCI>GIBNC ?C:HH:BGIBNC H=>?KC. 

WC: MSCG;< :9QT:>FJ :9<G?H?AG:I :9Q 3 G=9<LJ BQµUKC:  

1. 4QµU<I )9QT:>FJ- >LCDEKJ ?B9;<>K9<=CG:I :9Q G?G;P@KC:. 

2. 4QµU<I "LB:I;A:J - 9<L ?B9;<>K9<=CG:I :9Q B=BH<LJ. 

3. .?HIB<A BQµU<I- ?B9;<>K9<=CG: :9Q G;A@KC:. 

-? :LGQ G< >Fµ?A< E: 9;S9?I C: :C:TS;<Lµ? QGI U:>IBQ >G<IO?A< GKC MSCG;KC :9<TP>?KC 

?AC:I <I µ?G:UHFGSJ HQ@<L, 9:;:M?A@µ:G<J OP;IC ()$-&%$, )+,3"-- 6"/1"-, "!$./%$)-

)!&./%$). 'I: :C:9:;P>G:>F ?CQJ MSCG;<L :9QT:>FJ MAC?G:I >G< 9:;:BPGK >OFµ:.   

 

 

A0;µ. 4.6.1 C.'3>"#(µ. D/*>'%& .4%:3<",* 
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WC: 9:;PM?I@µ: GFJ HDXFJ :9<TP>?KC µS>K G<L MSCG;<L :9<TP>?KC ?AC:I F ?9IH<@D ?CQJ 

?B GKC M=< S;@KC, GFJ :@<;PJ M?R:µ?CQ9H<I<L >G?;?NC B:I L@;NC LHNC D GFJ :@<;PJ T<;GF@<= 

9H<A<L @I: µ?G:T<;P B<CGSYC?;J. 

, :@<;P M?R:µ?CQ9H<I<L SO?I 95% 9IE:CQGFG: C: :9<MN>?I  BS;M<J >? SC: O;QC< 800 

?B:G<µµ=;I: ?L;N :HHP 5% 9IE:CQGFG: C: :9<MN>?I µQC< 100 ?B:G<µµ=;I: ?L;K..< T<;GF@Q 

9H<A< :CGA>G<IO: SO?I 70% 9IE:CQGFG: C: :9<MN>?I 500 ?B:G<µµ=;I: ?L;N B:I 30% 9IE:CQGFG: 

C: :9<MN>?I µQC< 100 ?B:G<µµ=;I: ?L;N. 

, :9QT:>F 9<L E: HDTE?A U:>AV?G:I >G< PE;<I>µ: GKC 9;<>M<BNµ?CKC :RINC GKC :9<MQ>?KC 

BPE? BHPM<L G<L 9:;:BPGK MSCG;<L :9<TP>?KC. 

 

 

A0;µ. 4.6.2 D/*>'% .46:.<17 $%& 4.'.>"-(µ.$%7 $17 4.'.('3:%& 4.6  

 

 

2I: GFC :@<;P M?R:µ?CQ9H<I<L I>O=?I :

!"#! = 0, 95 !800.000.000( ) + 0, 5 !100.000.000( ) = 760.000.000 + 50.000.000 = 810.000.000   

2I: GFC :@<;P T<;GF@<= 9H<A<L I>O=?I : 

!"#! = 0, 70 ! 500.000.000( ) + 0, 30 !100.000.000( ) = 350.000.000 + 30.000.000 = 380.000.000  

"TQ>KC ESH<Lµ? C: µ?@I>G<9<ID><Lµ? GFC :9QM<>F BS;M<LJ E: ?9IHSR<Lµ? G< M?R:µ?CQ9H<I<. 

 

!H?<C?BGDµ:G:: 

'?G:R= GKC ?;@:H?AKC L9<>GD;IRFJ :9<TP>?KC, G: MSCG;: :9<TP>?KC (B:I MI:@;Pµµ:G: 

?9I;;<DJ) SO<LC 9<HHP 9H?<C?BGDµ:G:: 

.: MSCG;: :9<TP>?KC: 
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• "AC:I ?=B<H< C: B:G:C<FE<=C B:I C: ?;µFC?LE<=C. &I PCE;K9<I ?AC:I >? ES>F C: 

B:G:C<D><LC G: µ<CGSH: MSCG;KC :9<TP>?KC µ?GP :9Q µI: >=CG<µF ?RD@F>F. 

• \µ<;TF @;:TIBD :9?IBQCI>F GKC ?9IO?I;Fµ:GIBNC B:CQCKC.  

• 1?C :9:IG<=C IMI:AG?;?J 9;<Z9<ES>?IJ @I: G: 9;KG<@?CD M?M<µSC:. 

• WO<LC :RA: :BQµ: B:I µ? HA@: M?M<µSC:. -Fµ:CGIBSJ IMS?J µ9<;<=C C: 9:;:OE<=C µ? GF 

U<DE?I: ?µ9?I;<@CKµQCKC 9<L 9?;I@;PT<LC GFC B:GP>G:>F (?C:HH:BGIBSJ H=>?IJ, 

9IE:CQGFG?J B:I BQ>G<J) B:I GIJ 9;<GIµD>?IJ G<LJ @I: G: :9<G?HS>µ:G:. 

• "PC SC: >L@B?B;IµSC< :9<GSH?>µ: 9:;SO?G:I :9Q SC: µ<CGSH<, F ?RD@F>F @I: G< 

:9<GSH?>µ: ?=B<H: :C:9:;P@?G:I µ? :9HSJ µ:EFµ:GIBSJ 9;PR?IJ. 

• '9<;<=C C: >LCML:>G<=C µ? PHH?J G?OCIBSJ :9<TP>?KC. 

• '9<;<=C C: :C:HLE<=C GQ>< µ?G:UHFGSJ HQ@<L Q>< B:I <C<µ:GIBSJ. 

 

'?I<C?BGDµ:G:: 

 

• 2I: M?M<µSC: 9<L 9?;IH:µUPC<LC B:GF@<;I<9<IFµSC?J µ?G:UHFGSJ µ? MI:T<;?GIBQ :;IEµQ 

?9I9SMKC, F HDXF 9HF;<T<;INC >G: MSCG;: :9<TP>?KC µ?;<HF9G?A L9S; GKC IMI<GDGKC µ? 

9:;:9PCK ?9A9?M:. 

• , µ?G:UHFGD >GQO<L 9;S9?I C: ?AC:I <C<µ:GIBD (categorical). 

• !?;I<;AV<CG:I >? µI: µ?G:UHFGD >GQO<L. 

• &I >O?GIB<A :H@Q;IEµ<I SO<LC :9<M?IOE?A :>G:E?AJ. 

• 1SCG;: :9<TP>?KC >GF;IVQµ?C: >? :;IEµFGIBP M?M<µSC: (µ?G:UHFGSJ HQ@<L) µ9<;?A C: 

?AC:I IMI:IGS;KJ 9<H=9H<B:. 

 

4.7 1IO:;A RLV?K AP<SO@CGH 
 

 .< <;E<H<@IBQ µ<CGSH< HDXFJ :9<TP>?KC (rational model of decision making) :9<G?H?AG:I 

:9Q G: 9:;:BPGK SRI >GPMI::  

 

:) :CPHL>F GFJ B:GP>G:>FJ, 

U) B:E<;I>µQJ 9;<G=9KC :9QM<>FJ, 

@) ?=;?>F ?C:HH:BGIBNC H=>?KC,  

M) :RI<HQ@F>F GKC ?C:HH:BGIBNC H=>?KC B:I ?9I9GN>?KC,   

?) ?9IH<@D GFJ B:H=G?;FJ H=>FJ,  

V) ?T:;µ<@D B:I SH?@O<J GFJ :9QT:>FJ. 
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 :) )CPHL>F GFJ B:GP>G:>FJ. .< 9;NG< >GPMI< >GF MI:MIB:>A: HDXFJ :9<TP>?KC ?AC:I F 

9;<>?BGIBD ?RSG:>F GFJ G;SO<L>:J B:GP>G:>FJ, MFH:MD GKC MI:ES>IµKC M?M<µSCKC, N>G? C: 

MI:9I>GKE?A ?:C L9P;O?I 9;P@µ:GI 9;QUHFµ:. -G< >GPMI< :LGQ 9?;IH:µUPC?G:I < B:E<;I>µQJ G<L 

9;<UHDµ:G<J B:I GKC >GQOKC. & B:E<;I>µQJ G<L 9;<UHDµ:G<J ?AC:I F >Fµ:CGIBQG?;F ?CS;@?I: 

9<L SO?I C: BPC?I < µPC:GV?; M?M<µSC<L QGI >? 9?;A9GK>F 9<L G< 9;QUHFµ: B:E<;I>G?A 

?>T:HµSC: GQG? QHF F MI:MIB:>A: :BL;NC?G:I. -LOCP < µPC:GV?; E?K;?A <GI ?AC:I O;D>Iµ< 

MI?RP@<CG:J µI: :CPHL>F B:GP>G:>FJ C: ?9IB?CG;NC?G:I >GIJ ?>KG?;IBSJ >LCEDB?J, G<LJ 

?RKG?;IB<=J 9:;P@<CG?J B:I GF µ?G:R= G<LJ >OS>F. 

 & B:E<;I>µQJ GKC >GQOKC ?AC:I F ?9Qµ?CF ?CS;@?I:. .: 9?;I>>QG?;: 9;<UHDµ:G: 

:9<G?H<=CG:I :9Q 9<HHP >G<IO?A: B:I ?AC:I µPHH<C M=>B<H< @I: SC:C µPC:GV?; C: U;?I µI: 9HD;KJ 

IB:C<9<IFGIBD H=>F. "9<µSCKJ, 9;S9?I C: >G:EµA>?I G: MIPT<;: >G<IO?A: G<L 9;<UHDµ:G<J B:I 

:C:HQ@KJ C: B:E<;A>?I G<C >GQO<.  

  -GFC 9?;A9GK>F 9<L L9P;R?I OP>µ: µ?G:R= GFJ G;SO<L>:J B:GP>G:>FJ B:I GFJ ?9IELµFGDJ 

µ?HH<CGIBDJ B:GP>G:>FJ :LGQ E: ?9I>Fµ:AC?I GFC =9:;RF BP9<I:J :CP@BFJ µ? :9<GSH?>µ: F 

?9IELµFGD µ?HH<CGIBD B:GP>G:>F C: MI:GL9NC?G:I KJ >GQO<J. .< ?9Qµ?C< H<I9QC >GPMI< E: ?AC:I 

< B:E<;I>µQJ 9;<G=9KC :9QM<>FJ. 

 

 U) 4:E<;I>µQJ 9;<G=9KC :9QM<>FJ. .: 9;QGL9: :9QM<>FJ ?AC:I :9:;:AGFG: @I: GFC 

:C:@CN;I>F GFJ ?9AG?LRFJ GKC >GQOKC. '9<;?A C: ?AC:I ;?:HI>GIBP, U:>I>µSC: >? >Lµ9?;IT<;SJ, 

9:;:GF;D>Iµ: B:I µ?G;D>Iµ:. \G:C F :9QM<>F SO?I GF MLC:GQGFG: C: µ?G;FE?A >? >OS>F µ? 

9;QGL9: GQG? MFµI<L;@?AG:I F SCC<I: GFJ “?LE=CFJ” @I: G< :9<GSH?>µ:. )T<= B:E<;I>G<=C G: 

9;QGL9: :9QM<>FJ G< ?9Qµ?C< >GPMI< ?AC:I F MI:G=9K>F ?C:HH:BGIBNC H=>?KC. 

  

 @) , ?=;?>F B:I MFµI<L;@A: ?C:HH:BGIBNC H=>?KC.  WC: >LOCQ HPE<J 9<L @AC?G:I >? :LGQ 

G< >GPMI< ?AC:I C: µFC U;A>B<CG:I Q>< @AC?G:I 9?;I>>QG?;?J ?C:HH:BGIBSJ H=>?IJ. )LGQ ?AC:I  BPGI 

9<L µ?INC?I TL>IBP GFC 9IE:CQGFG: C: U;?E?A F B:H=G?;F H=>F.   

 

 M) )RI<HQ@F>F GKC ?C:HH:BGIBNC H=>?KC B:I ?9I9GN>?KC. , :RI<HQ@F>F GKC ?C:HH:BGIBNC 

H=>?KC @AC?G:I UP>?I GKC µ?EQMKC 9<L SO<LC :C:9GLOE?A >GFC 3?K;A: +DXFJ )9<TP>?KC. )T<= 

@AC?I F :RI<HQ@F>F ?9IHS@?G:I F B:H=G?;F ?C:HH:BGIBD H=>F. )LGQ µ9<;?A C: @AC?I µ? GF O;D>F 

GFJ 9?A;:J 9<L SO?I < µPC:GV?;, G<L 9?I;:µ:GI>µ<= (experimentation), GFJ S;?LC:J B:I :CPHL>FJ.  

 4:E? µI: :9< GIJ ?C:HH:BGIBSJ H=>?IJ :C:µSC?G:I C: SO?I, ?:C LH<9<IFE?A, <;I>µSC?J 

?9I9GN>?IJ <9QG? µ9<;?A C: :RI<H<@FE?A µ? UP>F :LGSJ GIJ ?9I9GN>?IJ B:I C: ?9IH?@?A F B:H=G?;F.  

2I: C: :RI<H<@FE<=C <I ?9I9GN>?IJ 9;S9?I C: :9:CGFE<=C G: ?RDJ ?;KGDµ:G: :  
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i. ?9IGL@OPC?G:I < >GQO<J µ? :LGDC GFC ?C:HH:BGIBD H=>F; 

ii. L9P;O<LC :C?9IE=µFG?J ?9I9GN>?IJ; 

iii. ?AC:I >LµTS;<L>: <IB<C<µIBP; 

 , :;CFGIBD :9PCGF>F >? <9<I<MD9<G? :9< :LGP G: ?;KGDµ:G: :9<G?H?A I>OL;D SCM?IRF QGI F 

>L@B?B;IµSCF ?C:HH:BGIBD H=>F M?C ?AC:I :9<M?BGD. -G< 9:;:BPGK >ODµ: µ9<;<=µ? C: M<=µ? G: 

?;KGDµ:G: @I: GFC :RI<HQ@F>F GKC ?9I9GN>?KC. 

 

 

A0;µ. 4.7.1 +*.99.2$#2/7 98<"#7 2.# .F#%96(1<1 "4#4$)<",* 

 

 ?) "9IH<@D GFJ B:H=G?;FJ H=>FJ. 'I: ?C:HH:BGIBD H=>F ?9IHS@?G:I µ? UP>F GFC B:H=G?;F 

MLC:GD >LCS9?I: D G< 9<IQ E?GIBQ :9<GSH?>µ:. 

  

 V) "T:;µ<@D B:I SH?@O<J GFJ :9QT:>FJ. -? :LGQ G< >GPMI< < µPC:GV?; ?R:B;IUNC?I GIJ 

9:;:M<OSJ, GIJ 9;<Z9<ES>?IJ B:I G: 9;<UHDµ:G: 9<L ?CM?O<µSCKJ E: 9;<B=X<LC B:GP GFC 

?T:;µ<@D GFJ H=>FJ. )T<= ?9IH?@?A µI: ?C:HH:BGIBD H=>F D SC:J >LCML:>µQJ ?C:HH:BGIBNC 

H=>?KC 9;S9?I C: L9<UHFE?A >? M<BIµ:>GIBD ?T:;µ<@D. , ?C:HH:BGIBD H=>F M?C 9;S9?I C: 

9;<OK;D>?I 9HD;KJ OK;AJ C: 9?;P>?I SC: >GPMI< M<BIµDJ >? µIB;D BHAµ:B: ?BGQJ ?:C L9P;O?I 

:9QHLGF :CP@BF. , M<BIµ:>GIBD ?T:;µ<@D :9<G?H?A GFC G?H?LG:A: ?LB:I;A: @I: :HH:@SJ >G< 

>OSMI< M;P>FJ UP>F GKC 9HD;<T<;INC 9<L :9<BGNCG:I :9< GFC M<BIµD >? µIB;D BHAµ:B:. &I 

9HF;<T<;A?J :LGSJ <C<µPV<CG:I :C:9HF;<TQ;F>F (feedback). '?GP GF M<BIµ:>GIBD ?T:;µ<@D B:I 

GF G;<9<9<AF>F G<L >O?MA<L M;P>FJ :B<H<LE?A F 9HD;FJ ?T:;µ<@D. , µSG;F>F B:I F :RI<HQ@F>F 



  4"0)+)$& 4 
 

*)#"+, -./+$)(,  %#&(&!&/+&/ -&0$) 68 

G<L U:Eµ<= ?9AG?LRFJ GKC >GQOKC µ9<;?A C: @AC?I :T<= 9?;P>?I SC: ?=H<@< O;<CIBQ MIP>GFµ:. )C 

M?C H?IG<L;@D>?I Q9KJ :C:µ?CQG:C G< >OSMI< µ9<;?A B:I 9PHI C: G;<9<9<IFE?A UP>?I GFJ 

:C:9HF;<TQ;F>FJ. -G< >ODµ: 9<L :B<H<LE?A µ9<;<=µ? C: MI:B;AC<Lµ? G: >GPMI: HDXFJ 

:9<TP>?KC. 

 

4.8 1IO:;A RLV?K AP<SO@CGH @I?H <µO:A 
 

/9P;O<LC GS>>?;: >GPMI: (G: <9<A: :C:9G=OEFB:C :9Q G<C B. Aubrey Fisher), 9<L E: 

9;S9?I C: >Lµµ?GSO<LC >? QH?J GIJ MI:MIB:>A?J HDXFJ :9<TP>?KC µI:J <µPM:J. )LGP G: >GPMI:, 

9<L µ?;IBSJ T<;SJ <C<µPV?G:I TP>?IJ, ?AC:I >Fµ:CGIBP @I: GFC MI:MIB:>A: HDXFJ :9<TP>?KC. 

" 1IO:;< ,D<@AHAI<R;@µ<T. -? :LGD GF TP>F G: µSHF >LC:CGI<=CG:I @I: 9;NGF T<;P B:I 

C: :;OAV<LC C: @CK;A><LC < SC:J G<C PHH<C. 

" 1IO:;< 1MF>D<T@CGH. .F >GI@µD 9<L G: µSHF GFJ <µPM:J ?R<IB?IKE<=C < SC:J µ? G<C 

PHH<, ?µT:CAV<CG:I MI:T<;SJ, µIB;SJ MI:µPO?J B:I 9;<B=9G<LC ?9IO?I;Dµ:G:. .: µSHF GFJ 

<µPM:J G?HIBP B:G:TS;C<LC C: >LC?;@:>G<=C. 

" 1IO:;< &µSOH;@?K. , <µPM: :;OAV?I C: R?B:E:;AV?I :>:T?AJ :9QX?IJ >LVFGNCG:J GIJ. 

A0;µ. 4.7.2 A$3>#. 9;=17 .4%:3<",* 



  4"0)+)$& 4 
 

*)#"+, -./+$)(,  %#&(&!&/+&/ -&0$) 69 

" 1IO:;< &H=@BM@?K. .: µSHF 9:A;C<LC ?9IGSH<LJ µI: :9QT:>F, ?CN MIB:I<H<@<=C B:I 

L9<>GF;AV<LC QGI DG:C F >K>GD :9QT:>F. 

+S@?G:I QGI G: B;A>Iµ: 9;QGL9: >? µI: <µPM: U?HGINC<LC GFC 9<IQGFG: GKC :9<TP>?KC, 

?CN F 9H?I<XFTA: GKC :9QX?KC (9<L <C<µPV<CG:I B:CQC?J >LC:AC?>FJ) M?C G< BPC<LC. )LGQ 

<T?AH?G:I >GF >LC?;@:>A: µ?G:R= GKC µ?HNC GFJ <µPM:J. .: µSHF µI:J <µPM:J QG:C ?R<IB?IKE<=C 

µ?G:R= G<LJ, G?AC<LC C: ?9IO?I;Fµ:G<H<@<=C B:I C: MFµI<L;@<=C 9?;I>>QG?;?J :9Q µA: MI:T<;SJ 

9;<B?IµSC<L C: >LµTKCD><LC >O?GIBP µ? µA: :9QT:>F. )LGQ M?C >Fµ:AC?I QGI QH: G: µSHF GFJ 

<µPM:J >LµTKC<=C 9HD;KJ – µ?;IBP :9< G: µSHF µ9<;?A C: µFC ESH<LC C: S;E<LC >? 9?;:IGS;K 

:CGI9:;PE?>F 9;<B?IµSC<L C: ?AC:I 9I< :9<M?BGP :9< G: L9QH<I9: µSHF GFJ <µPM:J. 

 

4.9 2J;>L RLV?K AP<SO@CGH 
 

4PE? UDµ: >GF MI:MIB:>A: HDXFJ :9<TP>?KC µ9<;?A C: 9?;IH:µUPC?I G< B<ICKCIBQ, G< 

@CK>GIBQ B:I G< 9<HIGI>GIBQ ?µ9QMI< @I: GFC ?9IGLOD MI:9;:@µPG?L>F GKC MIHFµµPGKC. WO?I 

9;<G:E?A QGI µ? GF µS@I>GF ?9A@CK>F GKC ?µ9<MAKC :LGNC µ9<;?A C: ?9IG;S9?I >? BP9<I<C C: 

9;<UHSX?I B:I C: R?9?;P>?I B:H=G?;: :LGP G: ?µ9QMI:. .< 9;Q@;:µµ: );BPC>:J, G<L 

9:C?9I>GFµA<L );BPC>:J GKC ,CKµSCKC !<HIG?INC, 9:;<L>IPV?I G: <BGN >GPMI: GFJ FEIBDJ 

HDXFJ :9<TP>?KC U:>I>µSC: >G< S;@< G<L .VSIµJ #?>G (James Rest). : 

 

1. 2I: GF ES>9I>F B<IC<GDGKC: M;<µ<HQ@F>F B:I 9;<NEF>F GKC >OS>?KC, 9;QGL9: B:I 

MI:MIB:>A?J 9<L E: ?9F;?P><LC G< 9NJ G: 9;<UHDµ:G: E: @AC<LC B:G:C<FGP B:I E: 

B<IC<9<I<=CG:I. .< >GPMI< :LGQ H:µUPC?I ON;: 9;IC B:I B:GP GF MIP;B?I: ?CQJ FEIB<= 

MIHDµµ:G<J. 

2. )CGAHFXF: :C:@CN;I>F QGI L9P;O?I 9;QUHFµ:. 

3. ";µFC?A:: 9;<>MI<;I>µQJ :CG:@KCI>GIBNC ?RF@D>?KC @I: G< 9;QUHFµ:, B:I :RI<HQ@F>F 

GKC <MF@INC 9A>K :9Q :LGSJ GIJ ?;µFC?A?J. 

4. 4;A>F/@CNµF/:RI<HQ@F>F : H?9G<µ?;DJ ?RSG:>F MI:TQ;KC 9IE:CNC M;P>?KC D 

:9:CGD>?KC B:I 9;<>MI<;I>µQJ GFJ 9I< MIB:I<H<@FµSCFJ. 

5. 4ACFG;<: ?RSG:>F GKC :CG:@KCI>GIBNC M?>µ?=>?KC 9<L µ9<;<=C C: :9<>9P><LC GFC 

9;<><OD :9Q µA: 9I< FEIBD 9<;?A: M;P>FJ. !;<G?;:IQGFG: B:I MS>µ?L>F @I: GIJ FEIBSJ 

:RA?J 9PCK :9Q GIJ 9;<>K9IBSJ, E?>µIBSJ D B<ICKCIBSJ :RA?J. 

6. 1;P>F: M;P>F 9<L L9<>GF;AV?I GFC 9I< :IGI<H<@FµSCF :9QT:>F. , :B?;:IQGFG: 

L9<>GF;AV?G:I :9Q GFC IB:CQGFG: C: R?9?;:>G<=C G: ?µ9QMI: B:I <I 9?;I>9:>µ<A, B:I  

:CP9GLRF IB:C<GDGKC ?T:;µ<@DJ. 
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7. !;<UHFµ:GI>µQJ/:CGABGL9<J >? M;P>F. 

8. !;<UHFµ:GI>µQJ/:CGABGL9<J >O?GIBP µ? GF M;P>F. 

 

4.10 1MH<PI;>O, 1MµPCDA@µAI;>O : !HORM@? ,D<XRLµAI<K >A; (LV? 
APQSA@CGH 
 

"AC:I >Fµ:CGIBQ C: @AC?I MIPB;I>F µ?G:R= GFJ :CPHL>FJ 9;<UHFµPGKC B:I GFJ HDXFJ 

:9<TP>?KC. &I SCC<I?J ?AC:I ?CG?HNJ MI:T<;?GIBSJ µ?G:R= G<LJ. , :CPHL>F G<L 9;<UHDµ:G<J 

9;S9?I C: @AC?I 9;NG:, B:I µ?GP <I 9HF;<T<;A?J 9<L >L@B?CG;NEFB:C >? :LGD GF MI:MIB:>A: 

µ9<;<=C C: O;F>Iµ<9<IFE<=C @I: GF HDXF :9<TP>?KC. 

)CPHL>F 9;<UHDµ:G<J 

• )CPHL>F GFJ :9QM<>FJ, >? GI E: 9;S9?I C: ?C:CGINC<CG:I G: :9<G?HS>µ:G: B:I >? GI 

9;:@µ:GIBP ?AC:I ?CPCGI:. 

• .: 9;<UHDµ:G: ?AC:I :9HP :9<BHA>?IJ :9Q G: 9;QGL9: ?9IMQ>?KC. 

• .: 9;<UHDµ:G: E: 9;S9?I C: 9;<>MI<;AV<CG:I B:I C: 9?;I@;PT<CG:I µ? :B;AU?I:.  

• .: 9;<UHDµ:G: 9;<B:H<=CG:I :9Q BP9<I: :HH:@D >? SC: IMI:AG?;< O:;:BGF;I>GIBQ. 

• 4PGI µ9<;?A 9PCG: C: O;F>Iµ<9<IFE?A 9;<B?IµSC<L C: MI:B;AC<Lµ? µ?G:R= G<L GI SO?I B:I GI 

M?C SO?I ?9F;?:>G?A :9Q GFC :IGA:. 

• &I :IGA?J GKC 9;<UHFµPGKC µ9<;<=C C: ?B9A9G<LC :9Q GIJ >O?GIBSJ :HH:@SJ 9<L 

:C:B:H=TEFB:C >GFC :CPHL>F G<L 9;<UHDµ:G<J. 

• .< 9I< 9IE:CQ ?AC:I F :IGA: ?CQJ 9;<UHDµ:G<J C: ?AC:I :LGQ :B;IUNJ 9<L ?RF@?A QH: G: 

@?@<CQG:. 

 

 

-O?MI:>µQJ GKC :9<TP>?KC 

!:A;C<CG:J µI: :9QT:>F OK;AJ >O?MI:>µQ ?AC:I BPGI :;B?GP B<ICQ, :HHP F B:GPHFRD G<LJ 

M?C ?AC:I >LOCP B:HD. & >O?MI:>µQJ ?9IG;S9?I :9<TP>?IJ 9<L µ9<;?A C: @AC<LC PC?G: B:I µ? 

SRL9C< G;Q9<. & >O?MI:>µQJ BPC?I GF HDXF :9<TP>?KC 9<H= 9I< :9HD :9Q Q, GI ?AC:I. '? G<C 

>O?MI:>µQ GFJ :9QT:>FJ E: 9;<B=X<LC GS>>?;: KTSHF:  

• & 9;<@;:µµ:GI>µQJ C: MN>?I GFC ?LB:I;A: @I: MFµI<L;@A: :C?RP;GFGKC >GQOKC. 

!;QB?IG:I @I: µI: >LC?IMFGD >?I;P <MF@INC :9Q ?9IH<@SJ.  

• & >O?MI:>µQJ 9:;SO?I SC: 9;QGL9< µ?G;D>?KC. !;QB?IG:I @I: SC: 9;QGL9<  µSG;F>FJ G< 

<9<A< E: µ:J M?AR?I ?PC ?Aµ:>G? B<CGP D µ:B;IP :9Q G<LJ >GQO<LJ µ:J. 

• & >O?MI:>µQJ µ?G:G;S9?I GIJ GIµSJ >? ?CS;@?I?J/M;P>?IJ. 3: >B?TG<=µ? R:CP @I: G< >OSMI< 
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9;<B?IµSC<L C: :9<T:>A><Lµ? GI E: U<FED>?I >GFC 9;<NEF>F G<L >O?MA<L µ? G<C 

B:H=G?;< MLC:GQ G;Q9<. 

• & >O?MI:>µQJ ?9IG;S9?I >G<LJ 9?;I<;I>µSC<LJ 9Q;<LJ C: M?>µ?LE<=C µ? µ?E<M?LµSC< 

G;Q9<. 

 

+DXF )9<TP>?KC 

• 3: 9;S9?I C: B:E<;I>G<=C <I >GQO<I. 

• &I >GQO<I E: 9;S9?I C: G:RIC<µ<=CG:I B:I C: G<9<E?G<=CG:I B:GP >?I;P >9<LM:IQGFG:J. 

• 3: 9;S9?I C: :C:9GLOE<=C ?C:HH:BGIBSJ H=>?IJ. 

• , ?C:HH:BGIBD H=>F E: 9;S9?I C: :RI<H<@?AG:I µ? UP>F G< >=C<H< GKC >GQOKC. 

• , ?C:HH:BGIBD H=>F 9<L ?AC:I >? ES>F C: ?9IG=O?I QH<LJ G<LJ >GQO<LJ ?AC:I F 

M<BIµ:>GIBD/?CM?IBGIBD :9QT:>F. 

• , 9;<>K;ICD :9QT:>F :RI<H<@?AG:I @I: 9?;I>>QG?;?J 9IE:CSJ >LCS9?I?J-?9I9GN>?IJ. 

• )C:H:µUPC<CG:I :9<T:>I>GIBSJ H=>?IJ. )C:H:µUPC<CG:I ?9A>FJ 9;Q>E?G?J M;P>?IJ @I: 

GFC 9;QHFXF GLOQC :;CFGIBNC >LC?9?INC 9<L µ9<;<=C C: @AC<LC 9;<UHDµ:G: B:I C: 

9;<B:HS><LC GFC ?9:C?BBACF>F GKC M=< >L>GFµPGKC (GFC :CPHL>F G<L 9;<UHDµ:G<J B:I 

GFC HDXF :9<TP>?KC) R:CP. 

• /9P;O<LC UDµ:G: 9<L >LCDEKJ :B<H<LE<=CG:I G: <9<A: SO<LC KJ :9<GSH?>µ: SC: 

µ<CGSH< HDXFJ :9<TP>?KC 9<L µ9<;?A C: O;F>Iµ<9<IFE?A @I: C: B:E<;I>G?A G< USHGI>G< 

>OSMI< 9:;:@K@DJ. 

• -? µI: B:GP>G:>F µ? >G<IO?A< GF >=@B;<L>F, G: 9:IOCAMI: ;QHKC ?AC:I O;D>Iµ: @I: GFC 

9;QUH?XF GKC :9<TP>?KC 9<L 9;S9?I C: @AC<LC :9Q G: ?µ9H?BQµ?C: µS;F.  
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+&4!(!*% 5 : (*$2 ,!0!)#)2 +!* %* 14 !0'&1 $21 
!.$%+*"2$%6*%/2'!"*!1 TOYOTA 

 

&*1!)#)2 
 

-GFC 9;<>9PE?IP µ:J C: ?;µFC?=><Lµ? GFC IMS: GFJ +IGDJ TIH<><TA:J/>BSXFJ    

µ9<;<=µ? C: 9<=µ? QGI :9<>B<9?A >GF µ?AK>F GFJ >9:GPHFJ B:I QOI :9<BH?I>GIBP >G< ?;@:GIBQ 

BQ>G<J. 

&I :;OSJ GFJ +IGDJ TIH<><TA:J />BSXFJ µ9<;<=C C: ?T:;µ<>G<=C >? BPE? <;@:CI>µQ B:I 

>? <9<I<CMD9<G? G<µS:. '<H<CQGI <I ;AV?J GFJ 9;<S;O<CG:I >? µ?@PH< U:EµQ :9Q SC: 9?;IUPHH<C 

9:;:@K@DJ :LG<BICDGKC, <I :;OSJ B:I <I G?OCIBSJ GFJ ?T:;µQV<CG:I >? 9<HH<=J G<µ?AJ, >LOCP µ? 

?HPOI>GF 9;<>:;µ<@D. .<µ?AJ Q9KJ F MI:C<µD, G< HI:CIBQ ?µ9Q;I<, <I B:G:>B?LSJ, F L@?I<C<µIBD 

9?;AE:HXF, <I O;Fµ:G<9I>GKGIBSJ L9F;?>A?J, F PµLC: B:I F MFµQ>I: MI<ABF>F, SO<LC QH<I :;OA>?I 

C: ?T:;µQV<LC GIJ IMS?J GFJ HIGDJ TIH<><TA:J G: G?H?LG:A: O;QCI:. 

5.1 *@I<D=A 
 

'?GP G<C *’ 9:@BQ>µI< 9QH?µ< F UI<µFO:CIBD 9:;:@K@D GFJ $:9KCA:J D;E? :CGIµSGK9F 

µ? SC: µ?@PH< 9;QUHFµ: 9<L :T<;<=>? GFC SHH?IXF 9;NGKC LHNC B:I GFC SHH?IXF GKC 

<IB<C<µIBNC B:I GKC :CE;N9ICKC 9Q;KC. .< 9;QUHFµ: 9<L ?AO? C: :CGIµ?GK9A>?I DG:C G?H?AKJ 

MI:T<;?GIBQ µ? :LGQ GFJ MLGIBDJ UI<µFO:CA:J. 4PGK :9Q :LGSJ GIJ >LCEDB?J @?CCDEFB? >GFC 

$:9KCIBD :LG<BICFG<UI<µFO:CA:, F SCC<I: GFJ +IGDJ !:;:@K@DJ (Lean Manufacturing D Lean 

Production). 

 

-G: µS>: GFJ M?B:?GA:J G<L 40 F $:9KCIBD :LG<BICFG<UI<µFO:CA:, GFC <9<A: 

F@<=G:C < -:BAG>I .<@IQCG: (Sakichi Toyoda, 1867-1930), :C:@CN;I>? G< 

@?@<CQJ QGI <I :CGA>G<IO?J )µ?;IB:CIBSJ :LG<BICFG<UI<µFO:CA?J DG:C B:GP 

MSB: T<;SJ 9?;I>>QG?;< 9I< :CG:@KCI>GIBSJ B:I :9<M<GIBSJ. WG>I F µQCF 

MISR<M<J G<LJ DG:C C: BICFE<=C 9;<J GFC U?HGAK>F GKC 9:;:@K@IBNC G<LJ 

MI:MIB:>INC, 9<L E: ?CA>OL? GFC :CG:@KCI>GIBQGFG: B:I GFC :9QM<>D G<LJ, 

MFµI<L;@NCG:J SC: «TIH<><TIBQ» 9:;:@K@IBQ >=>GFµ: , 9<L ?AC:I @CK>GQ 

>Dµ?;: KJ G< -=>GFµ: !:;:@K@IBDJ GFJ Toyota (Toyota Production 

System) D :HHINJ +IGD !:;:@K@D (Lean     Manufacturing, Lean Production ). 

 

+#26*. 5.1.1 

C1(;:http://en.wikipedia.or
g/wiki/Sakichi_Toy  
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& .:]G>I \C< (Taiichi Ohno, 1912-1990), 9;NFC :CGI9;Q?M;<J GFJ 

Toyota, G<L <9<A< G<L :C:GSEFB? F ?LE=CF GFJ :CP9GLRFJ G<L 9:;:9PCK 

>L>GDµ:G<J, M:C?A>GFB? IMS?J B:I @CN>?IJ :9Q GFC MLGIBD UI<µFO:CA: B:I 

IMI:AG?;: :9Q Go UIUHA< G<L IM;LGD GFJ )µ?;IB:CIBDJ 

:LG<BICFG<UI<µFO:CA:J Ford, %SC;I 0Q;CG (Henry Ford), «Today and 

Tomorrow». '?GP :9Q µ?;IB<=J 9?I;:µ:GI>µ<=J G< Toyota Production 

System (TPS), :C:9G=OEFB? B:I G?H?I<9<IDEFB? µ?G:R= 1945 B:I 1970 

>LC?OAV<CG:J :BQµF B:I >Dµ?;: C: LI<E?G?AG:I :9Q <H<SC: B:I 

9?;I>>QG?;?J UI<µFO:CA?J B:I ?G:I;?A?J B:I C: ?9?BG?AC?G:I >? QH< G<C BQ>µ<. 

0GPC<CG:J >GFC >Fµ?;ICD ?9<OD, Q9<L F :CG:@KCI>GIBQGFG: GKC UI<µFO:CINC 9:@B<>µAKJ 

SO?I TGP>?I >? LXFHP ?9A9?M:, F )µ?;IB:CIBD UI<µFO:CA: :CGIµ?GN9I>? B:I :LGD µ? GFC >?I;P GFJ 

SC: MAHHFµ:. ^ E: >LCSOIV? µ? G: >LµU:GIBP 9:;:@K@IBP >L>GDµ:G: B:I GIJ MI:MIB:>A?J, 9<L E: 

GFC <MF@<=>:C >? µ:;:>µQ D E: LI<E?G<=>? GIJ B:IC<=;@I?J IMS?J G<L Lean Production B:I E: 

9:;Sµ?C? VKCG:CD. WG>I G< 1990, G< .?OC<H<@IBQ $C>GIG<=G< GFJ ':>:O<L>SGFJ (MIT), R?BACF>? 

µA: µ?HSGF 9<L :C:T?;QG:C >GFC «µ?G:BACF>F» GFJ IMS:J GFJ µ:VIBDJ 9:;:@K@DJ 9;<J GFC +IGD 

!:;:@K@D, ?BMAM<CG:J SC: UIUHA< µ? G<C GAGH< «The Machine That Changed The World» 

9:;:BICNCG:J G<LJ UI<µFOPC<LJ GFJ )µ?;IBDJ C: >G;:T<=C 9;<J :LGD GFC TIH<><TA:. , µ?HSGF 

:LGD, ?BE?A:V? GFC ?9IGLOA: GFJ Toyota 9<L H?IG<L;@<=>? µ? :LGD GFC TIH<><TA:, M?AOC<CG:J G< 

G?;P>GI< OP>µ: 9<L L9P;O?I µ?G:R= GFJ $:9KCIBDJ B:I GFJ 1LGIBDJ :LG<BICFG<UI<µFO:CA:J. -GFC 

<L>A: F IMS: G<L Lean Production, LI<E?GDEFB? :9Q GFC )µ?;IB:CIBD UI<µFO:CA: @I:GA SUH?9? QGI 

F $:9KCIBD UI<µFO:CA: :C:9GL>>QG:C? µ? @<;@<=J ;LEµ<=J, 9:;P@<CG:J 9;<YQCG: µ? GFC µI>D D 

HI@QG?;F :CE;N9ICF 9;<>9PE?I:, µ? HI@QG?;?J B?T:H:I:BSJ ?9?CM=>?IJ, >? µIB;QG?;< ON;<, µ? 

HI@QG?;: ?;@:H?A:, LHIBP, O;QC< B:I >LC<HIBP SR<M:. 

 

5.2 (;IL PADAFGFL (Lean production) 
 

, IMS: GFJ +IGDJ !:;:@K@DJ :RI<9<I?A HI@QG?;: :;OIBP LHIBP @I: C: 9:;P@?I GFJ AMI:J 

9<>QGFG:J G?HIBP :@:EP µ? :LGP GFJ µ:VIBDJ 9:;:@K@DJ, >LC?I>TS;<CG:J >GFC :=RF>F GFJ :RA:J 

G<L G?HIB<= 9;<YQCG<J >G<C G?HIBQ 9?HPGF. 1FH:MD, QGI :9:IG?A < 9?HPGFJ, Q9<G? G< :9:IG?A B:I 

>GFC 9<>QGFG: 9<L G< :9:IG?A. 

\9KJ RS;<Lµ?, F SCC<I: G<L BS;M<LJ 9;<B=9G?I :9Q GFC MI:T<;P G<L BQ>G<LJ B:I GFC GIµD 

9NHF>FJ. , 9:;:M<>I:BD 1LGIBD ?9IO?I;Fµ:GIBD :CGAHFXF, 9<L BL;I:;O?A :BQµF B:I >Dµ?;:, 

?AC:I QGI < µ<C:MIBQJ M;Qµ<J G<L BS;M<LJ 9?;CP?I µS>: :9Q G< BQ>G<J GFJ 9:;:@K@IBDJ 

MI:MIB:>A:J @I: C: B:G:HDR?I >GFC :9<T:>IVQµ?CF G?HIBD GIµD 9NHF>FJ G<L 9;<YQCG<J. )9Q GFC 

+#26*. 5.1.2 

C1(;:http://www.gembapantarei.c
om/2012/03/mas  
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PHHF 9H?L;P F $:9KCIBD ?9IO?I;Fµ:GIBD :CGAHFXF G<L BS;M<LJ ?AC:I QGI, < G?HIBQJ 9?HPGFJ ?AC:I < 

@?C?>I<L;@QJ GFJ GIµDJ 9NHF>FJ G<L G?HIB<= 9;<YQCG<J. WG>I Q>< 9?;I>>QG?;F 9<IQGFG: 

9?;IBH?A?I µS>: G<L SC: 9;<YQC B:I Q>F 9?;I>>QG?;F L9F;?>A: 9;<>TS;?I, GQ>F µ?@:H=G?;F F 

9;<ELµA: G<L 9?HPGF C: 9HF;N>?I..: 9:;:9PCK ?9IGL@OPC<CG:I µ? GFC ?H:OI>G<9<AF>F B:I GFC 

?RPH?IXF GKC «:9<UHDGKC». 

, +IGD !:;:@K@D (Lean Manufacturing D Lean Production) 9:;SO?I G: ?;@:H?A: B:I GIJ 

µ?EQM<LJ µ? GIJ <9<A?J µ9<;?A <9<I:MD9<G? ?G:I;?A: C: µ?IN>?I G< BQ>G<J H?IG<L;@A:J GFJ B:I G< 

O;QC< 9:;PM<>FJ G<L 9;<YQCG<J B:I C: :LRD>?I GFC 9<IQGFG: µ? M;:µ:GIBP E?GIBP :9<G?HS>µ:G:, 

>GF;AV<CG:J 9PCG: G<C PCE;K9<. +3* µ#. "4#0"-'1<1 &#%5"$;<"# $#7 /**%#"7, ":.'µ6<"# $. "'(.9"-. 

2.# $#7 $"0*#2/7 $17 9#$;7 4.'.(,(;7 0,'-7 *. 2.$.*%;<"# 2.# *. 4'%,5;<"# $1* 2%&9$%8'. $17 9#$;7 

4.'.(,(;7 µ/<. <$1* "4#0"-'1<1, $% 4#% 4#5.*6 "-*.# .&$; 1 4'%<435"#. *. .4%$80"#. 

 &I IMS?J :LGSJ 9;<S;O<CG:I :9Q MIPT<;?J >O<HSJ >BSXFJ, Q9KJ G< BACFµ: GFJ 9<IQGFG:J 

(quality movement ). !<HHSJ 9;<SBLX:C :9Q G< -=>GFµ: !:;:@K@DJ GFJ Toyota (Toyota 

Production System-TPS), ?CN SBG<G? B:I PHH?J SO<LC :C:9GLOE?A :9Q ?;?LCFGIB<=J <;@:CI>µ<=J, 

Q9KJ < Lean Enterprise Research Center,LERC. -LC?9NJ, L9P;O?I 9HS<C SC: ?BG?G:µSC< >=C<H< 

?;@:H?AKC 9<L U<FEP?I GFC ?9IO?A;F>F F <9<A: ?9IELµ?A C: ?T:;µ<>?I SC: >=>GFµ: HIGDJ 

9:;:@K@DJ.  

*:>IB<A 9:;P@<CG?J @I: GFC ?T:;µ<@D GFJ HAGFJ ?AC:I F @CN>F GKC 9?H:GNC B:I GKC 

9;<µFE?LGNC B:I GI 9?;IµSC<LC :9Q G<C <;@:CI>µQ, F @CN>F GKC MI:MIB:>INC B:I  GKC UFµPGKC 

GKC MI:MIB:>INC 9<L 9;<>ESG<LC :RA: @I: G<C 9?HPGF,F @CN>F MI:O?A;I>FJ GKC :9<UHDGKC B:I 

GSH<J F @CN>F GKC >GQOKC G<L <;@:CI>µ<= B:I GKC ?µ9<MAKC @I: GFC ?B9HD;K>F G<L >B<9<=. 

 

5.3 1PAIOR? 
 

-GF >=@O;<CF B<ICKCA:, 9<L B:GP UP>F ?AC:I B:G:C:HKGIBD, F >9:GPHF SO?I IMI:AG?;F 

>Fµ:>A:. , :HQ@I>GF O;D>F G<L O;Dµ:G<J, <I P>B<9?J M:9PC?J, G: 9?;IGGP SR<M: <MF@<=C GFC 

<IB<C<µA: >? 9HFEK;I>GIBSJ GP>?IJ, 9<L ?9IM;<=C ML>µ?CNJ, GQ>< >G< PG<µ<, Q>< B:I >G< 

B<ICKCIBQ >=C<H<.  
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5.3.1.% %D;@µQK I?K @PAIOR?K 
 

, -9:GPHF SO?I KJ 9?;I?OQµ?C< G< BPE? GI 9<L MFµI<L;@?A G< BQ>G<J. .< BQ>G<J G< 

MFµI<L;@?A µI: ?9IO?A;F>F B:I QOI < ?;@:VQµ?C<J. & "'(.@6µ"*%7 :9<G?H?A SC: :9Q G: OIHIPM?J 

O:;:BGF;I>GIBP 9<L QH: µ:VA :9<G?H<=C GF >9:GPHF QG:C 9;:@µ:GIBP ?AC:I >9:GPHF. & 3*5',4%7 

QµKJ >BSTG?G:I, 9:A;C?I :9<TP>?IJ, MFµI<L;@?A B:IC<G<µ?A B:I ;:MI<L;@?A, <9QG? ?B T=>?KJ M?C 

:9<G?H?A >9:GPHF MIQGI µ9<;?A C: 9:;P@?I B:I µ? G< µL:HQ G<L. 

-9:GPHF ?AC:I F 2.2%>#.0"-'#<1 @I: 9:;PM?I@µ:, GKC µFO:CFµPGKC (9<L O;?IPV<CG:I 

9;<@;:µµ:GI>µSCF >LCGD;F>F, MI:T<;?GIBP 9?E:AC<LC B:I 9:;P@<LC >BP;G: 9;<YQCG: D >G:µ:GP 

F H?IG<L;@A: G<LJ) B:I F 3<2%41 4.'.(,(; 30'1<$,* 9;:@µPGKC.  

5.3.2.&=:? @PAIOR?K @I?H PADAFGFL 
 

-=µTKC: µ? :;OIBSJ ?BGIµD>?IJ GFJ +IGDJ !:;:@K@DJ (Lean Manufacturing), (Taichi 

Ohno, Daniel Jones, James Womack), KJ >9:GPHF C<?AG:I: 

• , MFµI<L;@A: ?H:GGKµ:GIBNC 9;<YQCGKC. , ?9I>B?LD D :C:B:G:>B?LD, G: L9<H?Aµµ:G:, F 

:CGIB:GP>G:>F 9:;:@K@DJ µ? 9<I<GIBP 9;<YQCG: B:I < SH?@O<J-?9<9G?A: >GIJ µFO:CSJ 9;<J 

:9<TL@D :LGNC, >Fµ:AC<LC >9:GPHF >GF MI:BACF>F, >G< O;QC< B:I >GFC 9;<>9PE?I:. 

• , :C:µ<CD GKC LHIBNC µ?GP :9Q ?9?R?;@:>A: >GIJ µFO:CSJ (B:EL>GS;F>F >GFC >LC<HIBD 

?9?R?;@:>A:, >L>>N;?L>F LHIBNC B:I µF :9<;;QTF>F :9Q GIJ µFO:CSJ). 

• , MFµI<L;@A: µF :C:@B:AKC D H:CE:>µSCKC MI?;@:>INC. /9?;?9?R?;@:>A: D H:CE:>µSCF 

?9?R?;@:>A:. , 9?;IGGD ?9?R?;@:>A:. , :C?9:;BDJ ?9?R?;@:>A: HQ@K :B:GPHHFHKC 

µFO:CFµPGKC B:I B:B<= >O?MI:>µ<= G<L 9;<YQCG<J 9<L 9;<B:H<=C 9?;IGGSJ BICD>?IJ B:I 

?H:GGKµ:GIBP 9;<YQCG:. -9:GPHF 9;<B:H?AG? QG:C 9:;P@<CG:I 9;<YQCG: LXFHQG?;FJ 

9<IQGFG:J :9’ :LGDC 9<L O;?IPV?G:I. 

• , L9?;9:;:@K@D 9;<YQCGKC µ? :9<GSH?>µ: C: µFC 9KH<=CG:I. , 9:;:@K@D 9;<YQCGKC @I: 

G: <9<A: M?C L9P;O<LC 9:;:@@?HA?J 9;<B:H?A >9:GPH?J Q9KJ ?AC:I <I M:9PC?J GFJ 

:9<EDB?L>FJ B:I µ?G:T<;PJ HQ@K 9H?<C:VQCGKC :9<E?µPGKC. 

• &I P>B<9?J B:I L9?;U<HIBSJ BICD>?IJ ?;@:H?AKC B:I :CE;N9KC. 4ICD>?IJ 9<L <I L9PHHFH<I 

9;S9?I C: BPC<LC B:GP GFC ?BGSH?>F GFJ ?;@:>A:J G<LJ, Q9KJ :C:VDGF>F, 9;<>9PE?I: C: 

9IP><LC BPGI, G< >G<AU:@µ: ?R:;GFµPGKC B:I ?;@:H?AKC B.:. :9<G?H<=C >9:GPHF. 

• &I P>B<9?J B:I L9?;U<HIBSJ µ?G:BICD>?IJ 9:;GAMKC LHIBNC >? µ?@PH?J :9<>GP>?IJ. , 

µ?G:T<;P FµIB:G?;@:>µSCKC 9;<YQCGKC >? µ?@PH?J :9<>GP>?IJ, F MFµI<L;@A: µF 

:9<M<GIBNC µS>KC µ?G:T<;PJ D F µ?G:BACF>F LHIBNC, ?R:;GFµPGKC D G?HIBNC 9;<YQCGKC 

?CGQJ B:I ?BGQJ GFJ :9<EDBFJ D µ?G:R= MI:MIB:>INC.  



  4"0)+)$& 5 
 

*)#"+, -./+$)(,  %#&(&!&/+&/ -&0$) 76 

• , 9:;:µSHF>F B:I L9<GAµF>F GFJ MFµI<L;@IBQGFG:J G<L ?;@:GIB<= MLC:µIB<=. 

)O;F>Iµ<9<AFGF MFµI<L;@IBQGFG: GKC L9:HHDHKC. )9NH?I: O;QC<L, IM?NC, M?RI<GDGKC, 

U?HGIN>?KC B:I ?LB:I;INC µPEF>FJ HQ@K µF ?µ9H<BDJ GKC L9:HHDHKC D ?RSG:>FJ GKC 

Q>KC SO<LC C: 9;<G?AC<LC. 

• & O;QC<J :C:µ<CDJ. ";@PG?J 9<L :9HNJ 9:;:B<H<LE<=C µI: :LGQµ:GF µFO:CD F 9;S9?I C: 

U;A>B<CG:I ?B?A 9?;IµSC<CG:J G< ?9Qµ?C< >GPMI<, ?;@:H?A<, 9;<µDE?I:, ?RP;GFµ: B.G.H. GFJ 

MI:MIB:>A:J, D µSC<LC P9;:BG<I HQ@K ?RPCGHF>FJ :9<E?µPGKC, B:EL>G?;D>?KC >GF 

MI?B9?;:AK>F 9:;GAMKC, ?9I>B?LDJ µFO:CFµPGKC B:I ML>O?;?INC >GFC 9:;:@K@IBD 

MI:MIB:>A:. 

5.3.3 1PAIORCK BDQH<M 
 

-Fµ:CGIBD B:GF@<;A: >9:GPHFJ ?AC:I B:I :LGSJ 9<L >O?GAV<CG:I µ? G< O;QC< <I <9<A?J ?AC:I 

<I ?RDJ:  

• %:µSC<J O;QC<J :9Q L9?;9:;:@K@D, (waste from overproduction). 

• %:µSC<J O;QC<J QG:C ?A>:I >? :C:µ<CD (waste for waiting). 

• %:µSC<J O;QC<J B:GP GF µ?G:T<;P (waste in transportation). 

• %:µSC<J O;QC<J :9Q G< :9<ESµ:G: (waste from inventory). 

• X:µSC<J O;QC<J >? BICD>?IJ (waste in motion). 

• %:µSC<J O;QC<J :9Q 9:;:@K@D ?H:GGKµ:GIBNC 9;<YQCGKC (waste from producing defects)  

• %:µSC<J O;QC<J >GFC 9:;:@K@D (waste in processing). 

 

5.4. 6A@;>EK NHH<;CK >A; QD<;. &DFARC=A >A; ICBH;>EK I?K R;ILK PADAFGFLK  
 

!;<B?IµSC<L C: B:G:C<D><Lµ? 9HD;KJ GIJ 14 :;OSJ GFJ :LG<BICFG<UI<µFO:CA:J TOYOTA 

E: 9;S9?I C: @CK;AV<Lµ? GIJ U:>IBSJ SCC<I?J B:I G: ?;@:H?A: 9<L MIS9<LC GF TIH<><TA: B:I GFC 

B<LHG<=;: GFJ HIGDJ 9:;:@K@DJ.    

5.4.1 Jidoka 
 

“)LG<µ:GI>µQJ µ? :CE;N9IC< P@@I@µ:”. 

& Q;<J Jidoka 9<L O;F>Iµ<9<I?AG:I >G< TPS (-=>GFµ: !:;:@K@DJ GFJ Toyota) µ9<;?A C: 

<;I>G?A KJ ":LG<µ:GI>µQJ µ? :CE;N9IC< P@@I@µ:». , HSRF Jidoka SO?I GIJ ;AV?J GFJ >GFC ?T?=;?>F 

G<L :LGQµ:G<L :;@:H?I<= :9Q G<C -:BAG>I .<@IQCG: (Sakichi Toyoda), $M;LGD G<L &µAH<L Toyota. 
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& :LGQµ:G<J :;@:H?IQJ ?AC:I µI: µFO:CD 9<L 9?;I>G;ST?I G< CDµ: @I: G< 9:CA 

BHK>G<ZT:CG<L;@IBNC 9;<YQCGKC B:I LT:AC?I :LGQµ:G:. 

!;<G<= <I :LG<µ:G<9<IFµSC?J >L>B?LSJ @AC<LC BPGI B<ICQ, <I :;@:H?I<A µ? 9A>K IµPCG:, <I 

:;@:H?I<A ?MPT<LJ, B:I <I :;@:H?I<A LXFH<= >GFµ<CI<= O;F>Iµ<9<I<=CG:C @I: =T:C>F µ? G< OS;I. 

.< 1896 >GFC $:9KCA:, < Sakichi Toyoda ?TDL;? G<C 9;NG< :LG<G;<T<M<G<=µ?C< :;@:H?IQ 9<L 

<C<µP>GFB? "Toyoda Power Loom." -GF >LCSO?I:, ?C>KµPGK>? 9<HHSJ ?9:C:>G:GIBSJ ?T?L;S>?IJ 

>G<LJ :;@:H?I<=J G<L, >Lµ9?;IH:µU:C<µSCFJ GFJ >L>B?LD :LGQµ:GFJ MI:B<9DJ -E;:=>FJ 

LT:MI<=- (F <9<A: >G:µ:G<=>? :LG<µPGKJ G<C :;@:H?IQ, QG:C :CIOC?LQG:C µI: E;:=>F >G< CDµ:),  

GFJ >L>B?LD ?T<MI:>µ<= B:I G< >=>GFµ: :LGQµ:GFJ :HH:@DJ GFJ >:YG:J 9<L 9F@:IC<?;OQG:C. 

-GF >LCSO?I:, G< 1924, < Sakichi ?TF=;? G<C 9;NG< :LGQµ:G< :;@:H?IQ G<L BQ>µ<L, 9<L 

<C<µP>GFB? "Type G Toyoda Automatic Loom (µ? µF-MI:B<9GNµ?CF-BACF>F :HH:@DJ)", F <9<A: 

E: µ9<;<=>? C: :HHPR?I >:]G?J OK;AJ MI:B<9D H?IG<L;@A:J.  

 

+#26*. 5.4.1:Type G Toyoda Automatic Loom, 41(; : http://commons.wikimedia.org/wiki/  

 

& Q;<J GFJ Toyota "jido" :C:TS;?G:I >? µI: µFO:CD µ? ?C>Kµ:GKµSCF >L>B?LD @I: GF 

HDXF :9<TP>?KC, ?CN < G:BGIBQJ $:9KCIBQJ Q;<J "jido" (:LG<µ:GI>µQJ) :9HP :C:TS;?G:I >? SC: 

µFOPCFµ: 9<L BIC?AG:I :9Q µQC< G<L. .< Jidoka :C:TS;?G:I >? ":LG<µ:GI>µ<=J µ? :CE;N9IC< 

P@@I@µ:», >? :CGAE?>F µ? µI: µFO:CD 9<L :9HP BIC?AG:I L9Q GFC ?9<9G?A: B:I G<C SH?@O< ?CQJ 
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?9Q9GF/?;@PGF. 1?M<µSC<L QGI < :;@:H?IQJ >G:µ:G<=>? QG:C 9;<SBL9G? SC: 9;QUHFµ:, M?C 

9:;P@<CG:C ?H:GGKµ:GIBP 9;<YQCG:. )LGQ >Dµ:IC? QGI SC:J µQC< ?;@PGFJ E: µ9<;<=>? C: G?E?A 

?9IB?T:HDJ 9<HHNC :;@:H?INC, µ? :9<GSH?>µ: µI: G?;P>GI: U?HGAK>F >GFC 9:;:@K@IBQGFG:. 

 

5.4.2 Just-in-time (JIT) 
 

, Just-in-time (JIT) :9<G?H?A µI: >G;:GF@IBD >GFC 9:;:@K@D 9<L 9;<>9:E?A C: U?HGIN>?I 

GFC :9QM<>F GKC ?9IO?I;D>?KC @I: GKC ?9?CM=>?NC G<LJ, µ?INC<CG:J Go ?C MI:MIB:>A: :9QE?µ: 

B:I GKC >LC:TNC M:9PCKC 9<L :LGP :9<TS;<LC. , Just-in-time µSE<M<J 9:;:@K@DJ B:H?AG:I 

?9A>FJ -=>GFµ: !:;:@K@DJ GFJ Toyota (Toyota Production System, TPS). 2I: GFC ?9AG?LRF GKC 

>GQOKC GFJ JIT, F MI:MIB:>A: U:>AV?G:I >? >Dµ:G: D Kanban µ?G:R= MI:T<;?GIBNC >Fµ?AKC >GF 

MI:MIB:>A:, G: <9<A: HSC? >GFC 9:;:@K@D 9QG? C: BPC?I G< ?9Qµ?C< B<µµPGI. , JIT ?>GIPV?I >GF 

>LC?OD U?HGAK>F B:I µ9<;?A C: U?HGIN>?I GFC :9QM<>F G<L UI<µFO:CIB<= <;@:CI>µ<= >G<C G<µS: 

GKC ?9?CM=>?IKC, GFJ 9<IQGFG:J B:I GFJ :9<G?H?>µ:GIBQGFG:J. 2I: GFC ?9AG?LRF GFJ >LC?O<=J 

U?HGAK>FJ <I 9?;I<OSJ BH?IMA: GFJ ?>GA:>FJ E: µ9<;<=>:C C: ?AC:I F ;<D, F >Lµµ?G<OD GKC 

?;@:V<µSCKC B:I F 9<IQGFG:. 

, ?RPCGHF>F GKC :9<E?µPGKC :9:IG?A G< 9;<>K9IBQ C: 9:;:@@?AH?I CS< :9QE?µ:. )LGQ 

:9<G?H?A SC: B;A>Iµ< @?@<CQJ Q><C :T<;P GFC µ?AK>F GKC :9<E?µPGKC >G< BSCG;< GFJ JIT. )LGQ 

SO?I KJ :9<GSH?>µ: GFC ?R<IB<CQµF>F >? :9<EFB?LGIBQ ON;< B:I M:9PC?J. 5>GQ><, < 9HD;FJ 

µFO:CI>µQJ @I: GFC ?T:;µ<@D GFJ ?C HQ@K µ?EQM<L ?AC:I >LOCP 9:;?RF@D>Iµ<J. 

2I: 9:;PM?I@µ:, F :9<G?H?>µ:GIBD ?T:;µ<@D GFJ µ?EQM<L JIT M?C µ9<;?A C: ?AC:I :C?RP;GFGF :9Q 

PHH?J U:>IBSJ >LCI>GN>?J G<L >L>GDµ:G<J GFJ HIGDJ 9:;:@K@DJ MI:T<;?GIBP µ9<;?A C: B:G:HDR?I 

>G< :CGAE?G< :9<GSH?>µ: :9Q G< ?9IELµFGQ. .: G?H?LG:A: O;QCI: <I B:G:>B?L:>GSJ ?R:B<H<LE<=C 

C: 9;<>9:E<=C C: LI<E?GD><LC µ?EQM<LJ 9;QUH?XFJ, Q9KJ F ?T:;µ<@D µI:J 9:;:B<H<=EF>FJ µ? 

µS>< Q;< 13 ?UM<µPMKC, >:C SC: B:H=G?;< M?ABGF @I: G<C 9;<@;:µµ:GI>µQ GFJ µ?EQM<L JIT. 

5>GQ><, BP9<I?J S;?LC?J :9<M?IBC=<LC QGI F >GD;IRF >? >L>GDµ:G: JIT UP>?I G<L 

G?BµF;A<L GFJ >G:E?;QGFG:J ?AC:I ?B T=>?KJ H:CE:>µSCF. Just-in-Time" >Fµ:AC?I 9:;:@K@D 

"µQC< Q, GI O;?IPV<µ:I, QG:C G< O;?IPV<µ:I, B:I >GFC :9:IG<=µ?CF 9<>QGFG:." 2I: 9:;PM?I@µ:, @I: 

C: 9:;:OE?A :9<M<GIBP SC:J µ?@PH<J :;IEµQJ :9Q :LG<BACFG:, G: <9<A: µ9<;?A C: :9<G?H<=CG:I 

:9Q 9?;A9<L 30.000 ?R:;GDµ:G:, ?AC:I :9:;:AGFG< C: MFµI<L;@FE?A SC: H?9G<µ?;SJ >OSMI< 9<L C: 

9?;IH:µUPC?I G<C ?T<MI:>µQ GKC ?R:;GFµPGKC. "T<MIPV<CG:J :LGQ 9<L O;?IPV?G:I, QG:C 

O;?IPV?G:I, B:I >GFC :9:IG<=µ?CF 9<>QGFG:, >=µTKC: µ? :LGQ G< >OSMI<, µ9<;?A C: ?R:H?ITE?A F 

9:;:@K@D :9<UHDGKC, :>LC?9?INC, B:I 9:;PH<@KC :9:IGD>?KC, µ? :9<GSH?>µ: GF U?HGAK>F GFJ 

9:;:@K@IBQGFG:J.  
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A0;µ. 5.4.1 N #>/. $%& Jidoka 

 

5.4.3 1T@I?µA Kanban 
 

-GFC TPS (-=>GFµ: !:;:@K@DJ GFJ Toyota), F µSE<M<J ?HS@O<L 9:;:@K@DJ <C<µPV?G:I ">=>GFµ: 

Kanban" B:I 9:AV?I B:E<;I>GIBQ ;QH<. .< >=>GFµ: Kanban :9<B:H?AG:I ?9A>FJ B:I F «µSE<M<J 

><=9?; µP;B?G", ?9?IMD F IMS: 9A>K :9Q :LGD M:C?A>GFB? :9Q G: ><=9?; µP;B?G. , µPV: 

?µ9<;?Lµ:G<9<AF>FJ B:G:>GFµPGKC O;F>Iµ<9<I?A GIJ BP;G?J ?HS@O<L G<L 9;<YQCG<J >GIJ <9<A?J, 

9HF;<T<;A?J 9<L >O?GAV<CG:I µ? G< 9;<YQC, Q9KJ QC<µ:, < BKMIBQJ G<L 9;<YQCG<J B:I < GQ9<J 

:9<EDB?L>FJ, ?I>P@<CG:I 9PCK >GIJ BP;G?J. "9?IMD F Toyota O;F>Iµ<9<AF>? Kanban BP;G?J >GIJ 

MI:MIB:>A?J 9:;:@K@DJ GFJ, F µSE<M<J <C<µP>GFB? ">=>GFµ: Kanban."  
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+#26*. 5.4.2 :J3'$. <&<$;µ.$%7 Kanban, C1(; : http://www.resourcesystemsconsulting.com/blog/archives/58 

 

-GFC Toyota, QG:C µI: MI:MIB:>A: 9:;:9Sµ9?I >? 9;<F@<=µ?CF MI:MIB:>A: @I: C: 

:C:BGD>?I ?R:;GDµ:G:, O;F>Iµ<9<I?A SC: Kanban 9;<B?IµSC<L C: ?9IB<ICKCD>?I @I: G< 9<IP 

µS;F/?R:;GDµ:G: SO<LC O;F>Iµ<9<IFE?A B:I P;: 9<IQ E: ?AC:I G< ?9Qµ?C< >GPMI<.  

- 2I:GA C: O;F>Iµ<9<IFE?A F SCC<I: GKC ><=9?; µP;B?G; 

WC: ><=9?; µP;B?G :9<EFB?=?I G: 9;<YQCG: 9<L O;?IPV<CG:I <I 9?HPG?J G<L, QG:C :LGQ ?AC:I 

:9:;:AGFG< >GFC :9:IG<=µ?CF 9<>QGFG:, B:I SO?I QH: :LGP G: 9;<YQCG: MI:ES>Iµ: 9;<J 9NHF>F 

:CP 9P>: >GI@µD. 

&  .:YG>I \C< (Taiichi Ohno, 9;NFC :CGI9;Q?M;<J GFJ Toyota), 9<L 9;<NEF>? GFC IMS: G<L 

Just-In-Time, ?TP;µ<>? :LGDC GFC IMS:, ?RI>NC<CG:J G< ><=9?; µP;B?G B:I G<C 9?HPGF µ? GFC 

9;<F@<=µ?CF MI:MIB:>A: B:I GFC ?9Qµ?CF MI:MIB:>A:, :CGA>G<IO:. WO<CG:J H<I9QC GFC ?9Qµ?CF 

MI:MIB:>A: (< 9?HPGFJ), 9F@:AC?I >GFC 9;<F@<=µ?CF MI:MIB:>A: (G< ><=9?; µP;B?G) @I: C: 

:C:BGD>?I G: :9:;:AGFG: ?R:;GDµ:G:, QG:C :9:IG<=CG:I B:I >GFC :9:IG<=µ?CF 9<>QGFG:, G< <9<A< 

?AO? KJ :9<GSH?>µ: GFC U?HGAK>F GFJ L9P;O<L>:J :C:9<G?H?>µ:GIBQGFG:J G<L >L>GDµ:G<J 

9:;:@K@DJ. !HS<C <I 9;<F@<=µ?C?J MI:MIB:>A?J M?C 9:;D@:@:C ?9I9HS<C ?R:;GDµ:G: G: <9<A: B:I 

M?C 9:;SMIM:C >GFC ?9Qµ?CF MI:MIB:>A:. 

 

5.4.4 Andon 
 

Andon ?AC:I SC:J UI<µFO:CIBQJ Q;<J 9<L :C:TS;?G:I >? B:G:>B?LD ?CQJ >L>GDµ:G<J 

B<IC<9<AF>FJ GFJ MI:O?A;I>FJ, GFJ >LCGD;F>FJ, B:I PHHKC ?;@:VQµ?CKC @I: SC: 9;QUHFµ: >GFC 

9<IQGFG: D >? µI: MI:MIB:>A:. .< ?9AB?CG;< ?CQJ >L>GDµ:G<J Andon ?AC:I µI: 9IC:BAM: 9<L 

?C>Kµ:GNC?I TKG?ICP >Dµ:G: @I: C: M?AR?I “9<IP” ES>F ?;@:>A:J SO?I G< 9;QUHFµ:. , ?IM<9<AF>F 

µ9<;?A C: ?C?;@<9<IFE?A O?I;<BACFG: :9Q G<C ?;@:VQµ?C< µ? GF O;D>F pullcord - IµPCG: 



  4"0)+)$& 5 
 

*)#"+, -./+$)(,  %#&(&!&/+&/ -&0$) 81 

G;:UD@µ:G<J D ?CQJ B<Lµ9I<=, D µ9<;?A C: ?C?;@<9<IFE?A :LGQµ:G: :9Q G<C AMI< G<C ?R<9HI>µQ 

9:;:@K@DJ. .< >=>GFµ: µ9<;?A C: 9?;IH:µUPC?I SC: µS>< @I: C: >G:µ:GD>?I GFC 9:;:@K@D, N>G? 

G< 9;QUHFµ: C: µ9<;?A C: MI<;EKE?A. 

 

+#26*. 5.4.3 : A8<$1µ. .4"#26*#<17 Andon 2.# :.'%<"#';*., C1(;: http://www.itek.mx/lenguage/andon-system.html 

  

'?;IBP >=@O;<C: >L>GDµ:G: >LC:@?;µ<= ?C>Kµ:GNC<LC FOFGIB<=J >LC:@?;µ<=J, 

B?Aµ?C<, D PHH?J ?CM?AR?IJ. .< >=>GFµ: 9:;:@K@DJ Andon ?AC:I SC: :9Q G: U:>IBP >G<IO?A: GFJ 

µ?EQM<L 9<I<GIB<= ?HS@O<L jidoka 9<L @I: 9;NGF T<;P ?I>DOE?I :9Q GFC Toyota KJ µS;<J G<L 

-L>GDµ:G<J !:;:@K@DJ GFJ Toyota B:I B:GP >LCS9?I: 9HS<C µS;<J GFJ HIGDJ 9;<>S@@I>FJ. 1AC?I 

>G<C ?;@:VQµ?C< GF MLC:GQGFG: C: >G:µ:GD>?I GFC 9:;:@K@D, QG:C MI:9I>GKE?A µI: :CKµ:HA:, 

B:I C: B:HS>?I :µS>KJ @I: U<DE?I:. 4<IC<A HQ@<I @I: GF O?I;<BACFGF ?C?;@<9<AF>F G<L Andon 

?AC:I SHH?IXF ?R:;GFµPGKC, ?H:GGNµ:G: 9<L MFµI<L;@<=CG:I D 9<L :C:B:H=9G<CG:I, 

ML>H?IG<L;@A: SC<J µFO:CDµ:G<J/?;@:H?A<L, D F =9:;RF ?CQJ 9;<UHDµ:G<J :>TPH?I:J. &I 

?;@:>A?J >G:µ:G<=C µSO;I C: ?R?L;?E?A H=>F. &I ?IM<9<ID>?IJ µ9<;<=C C: B:G:@;:T<=C >? µI: 

UP>F M?M<µSCKC, SG>I N>G? C: µ9<;<=C C: µ?H?GFE<=C KJ µS;<J ?CQJ 9;<@;Pµµ:G<J >LC?O<=J 

U?HGAK>FJ. .< >=>GFµ: M?AOC?I >LCDEKJ 9<L MFµI<L;@DEFB? F ?IM<9<AF>F, B:I µ9<;?A ?9A>FJ C: 

9:;SO?I µI: 9?;I@;:TD G<L 9;<UHDµ:G<J. .: >=@O;<C: >L>GDµ:G: Andon µ9<;<=C C: 

9?;IH:µUPC<LC B?Aµ?C<, @;:TIBP, D FOFGIBSJ ?IM<9<ID>?IJ. &I FOFGIBSJ ?IM<9<ID>?IJ µ9<;<=C C: 

@AC<LC µ? BKMIB<9<IFµSC<LJ DO<LJ, µ<L>IBD µ? MI:T<;?GIBSJ µ?HKMA?J 9<L :CGI>G<IO<=C >GIJ 

MIPT<;?J ?IM<9<ID>?IJ, D 9;<-FO<@;:TFµSC: TKCFGIBP µFC=µPG:. 
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 A0;µ. 5.4.2 : C.'3<$.<1 "*"'(%4%-1<17 <&<$;µ.$%7 Andon 
 

-? BPE? >G:EµQ ?;@:>A:J L9P;O?I SC: >=>GFµ: Andon G< <9<A< :9<G?H?AG:I :9< 1 ?KJ 4 D 

B:I 9?;I>>QG?;: B<Lµ9IP >LCM?µSC: µ? µI: QE<CF B:I µI: >?I;DC:, G: <9<A: QG:C 9:GFE<=C 

µ9<;<=C C: >G:µ:GD><LC <HQBHF;F GFC @;:µµD 9:;:@K@DJ D MAC<LC G< :CPH<@: µFC=µ:G: @I: 

GFC B:GP>G:>F G<L >G:Eµ<=. 

 

5.4.5 1T@I?µA Pull 
 

WC: >=>GFµ: pull ?AC:I ?B?AC< >G< <9<A< >GSHC?G:I SC: 9;<YQC µS>K GFJ :HL>AM:J 

?T<MI:>µ<=, ?9?IMD L9P;O?I µI: >L@B?B;IµSCF VDGF>F @I: SC: >L@B?B;IµSC< 9;<YQC, >? :CGAE?>F 

µ? GF MFµI<L;@A: :9<E?µPGKC B:I ">9;NOC<CG:J" G< 9;<YQC :9Q G<LJ MI:C<µ?AJ, G<LJ 

O<CM;Sµ9<;<LJ, G<LJ 9;<µFE?LGSJ >G<LJ 9?HPG?J N>G? C: 9;S9?I C: MI:GF;FE?A :9QE?µ:, D 

O?I;QG?;:, F ?G:I;?A: 9:;:@K@DJ C: 9;S9?I C: B;:GD>?I :9QE?µ:. WC: >=>GFµ: «NEF>FJ - push» 

GFJ ?T<MI:>GIBDJ :HL>AM:J ?AC:I G< :B;IUNJ :CGAE?G<: :9<G?H?AG:I :9Q 9<HHSJ :9<EDB?J, 

B:G:>GDµ:G: HI:CIBDJ 9NHF>FJ, D PHH: >Fµ?A: 9KHD>?KJ >G: <9<A: µ?@PH?J 9<>QGFG?J 

MI:GF;<=CG:I 9;<B?IµSC<L C: IB:C<9<IFE?A F VDGF>F GKC 9?H:GNC ?9A GQ9<L. 
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5.4.6 Kaizen 
 

.< kaizen ?AC:I I:9KCIBD HSRF, F <9<A: >Fµ:AC?I GF >LC?OQµ?CF 9;<>9PE?I: @I: U?HGAK>F. 

.< kaizen ?AC:I µA: >L>GFµ:GIBD 9;<>S@@I>F @I: 9;<<M?LGIBD B:I >LC?OQµ?CF U?HGAK>F µA:J 

?G:I;?A:J, UI<µFO:CA:J, ?CQJ :CE;N9<L BH9. "AC:I µA: TIH<><TA: 9<L U:>AV?G:I >GIJ µIB;SJ 

USHGI>G?J :HH:@SJ B:I >G: µIB;P UDµ:G: 9;<QM<L, 9<L :C >LC:E;<I>G<=C µ9<;<=C C: :9<TS;<LC 

µ?@PH?J :HH:@SJ >GFC SR<M< µA:J MI:MIB:>A:J, ?CQJ 9;<YQCG<J, µA:J >Lµ9?;IT<;PJ BH9. \H: G: 

>9<LM:A: 9;P@µ:G: R?BIC<=C µ? µIB;P UDµ:G:. 

 

.< kaizen ?AC:I G< B:G?R<ODC O:;:BGF;I>GIBQ GFJ 

+IGDJ !:;:@K@DJ @I:GA SO?I µIB;SJ :9:IGD>?IJ >? 

9Q;<LJ (O;Dµ:G:, PCE;K9<I, =H?J) B:I ?9IGL@OPC?G:I 

µ? GFC ?T:;µ<@D GFJ µ?EQM<L GKC 5S. , HSRF kaizen 

?9I>Fµ<9<IDEFB? µ? G< >=>GFµ: 9:;:@K@DJ GFJ 

Toyota :HHP DG:C < ':>:PBI $µPI (Masaaki Imai) 

9<L SB:C? MIP>Fµ< G<C Q;< >G< UIUHA< G<L:  Kaizen: 

The Key to Japan's Competitive Success.  -? 

?9IO?I;F>I:BQ ?9A9?M< >? :LGDC GFC 9;<>9PE?I: @I: 

MI:;BD U?HGAK>F F >Lµµ?G<OD 9;S9?I ?AC:I <HIBD: 

:9Q G: :CNG?;: >G?HSOF µSO;I G<LJ :9H<=J ?;@:VQµ?C<LJ, BPE? ?9A9?M< GKC ?;@:V<µSCKC. )LGD F 

9;<>9PE?I: (:C:TS;?G:I ?9A>FJ B:I KJ ?BMDHK>F kaizen) SO?I KJ >B<9Q GFC G:O?A:, µIB;D :HHP 

>G:E?;D B:I >Fµ:CGIBD U?HGAK>F. 

& B=BH<J GFJ M;:>GF;IQGFG:J Kaizen µ9<;?A C: <;I>G?A KJ ?RDJ: 

• .L9<9<AF>F µI:J H?IG<L;@A:J B:I GKC M;:>GF;I<GDGKC. 

• 'SG;F>F GFJ GL9<9<IFµSCFJ H?IG<L;@A:J.  

• !;QGL9< µ?G;D>?KC KJ 9;<J GIJ :9:IGD>?IJ. 

• 4:IC<G<µA: 9<L :CG:9<B;AC?G:I >GIJ :9:IGD>?IJ B:I GFC :=RF>F GFJ 9:;:@K@IBQGFG:J. 

• .L9<9<AF>F GKC CSKC, U?HGIKµSCKC H?IG<L;@INC. 

• -LCSOI>F G<L B=BH<L ?9’ P9?I;<C 

 

)LGQJ < B=BH<J M;:>GF;IQGFG:J ?AC:I ?9A>FJ @CK>GQJ B:I KJ Shewhart D B=BH<J PDCA :9Q GIJ 

:@@HIBSJ HSR?IJ : Plan, Do, Check, Act (-O?MI:>µQJ, "T:;µ<@D, WH?@O<J, 1;P>F). "AC:I ?AC:I µI: 

?9:C:HF9GIBD µSE<M<J G?>>P;KC UFµPGKC MI:O?A;I>FJ 9<L O;F>Iµ<9<I?AG:I >GFC ?9IO?A;F>F @I: 

G<C SH?@O< B:I GF >LC?OD U?HGAK>F GKC MI:MIB:>INC B:I GKC 9;<YQCGKC. 

A01µ. 5.4.3 J829%7 Shewwhart (PDCA)  
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5.4.7 $A 5S 
 

 WC: ?;@:H?A< HIGDJ 9:;:@K@DJ 9<L MI?LB<H=C?I :LGDC GFC <µ:MIBD ?;@:>A: B:H?AG:I 5S B:I 
9;QB?IG:I @I: : 
 

" Sort - .:RICQµF>F 

" Stabilize D Straighten – -G:E?;<9<AF>F, G:BG<9<AF>F 

" Shine - 4:E:;IQGFG: 

" Standardize - .L9<9<AF>F 

" Sustain – 1I:GD;F>F 

 

.: 5S ?AC:I 5 $:9KCIBSJ HSR?IJ 9<L :;OAV<LC µ? G< @;Pµµ: S B:I ?AC:I G:: 

 

1. Seiri (Sort, G:RICQµF>F). "AC:I F G:RICQµF>F >? O;D>Iµ: B:I PO;F>G:. )C:TS;?G:I >? 

:CGIB?Aµ?C: D ?;@:H?A: 9<L M?C O;F>Iµ<9<I<=CG:I >? B:EFµ?;ICD UP>F. , :9<µPB;LC>D 

B:I < MI:OK;I>µQJ G<LJ >LµUPHH?I >GFC :9;Q>B<9GF ;<D GKC LHIBNC B:I <I PCE;K9<I 

µ9<;<=C C: µ?G:BICFE<=C >G<LJ ON;<LJ ?;@:>A:J G<LJ ?=B<H: B:I @;D@<;:. 

2. Seiton (Straighten,G:BG<9<AF>F). )C:TS;?G:I >GFC G:BG<9<AF>F. WO?I C: BPC?I µ? G: 

>K>GP LHIBP D ?;@:H?A: >G< >K>GQ µS;<J.  

3. Seiso (Sweep and Clean, B:E:;IQGFG:). )C:TS;?G:I >GFC >L>GFµ:GIBD B:E:;IQGFG: ?CQJ 

ON;<L ?;@:>A:J, µI:J µFO:CDJ BH9, < <9<A<J E: ?AC:I SG<Iµ<J @I: GFC ?9Qµ?CF UP;MI:. .: 

?;@:H?A:, G: LHIBP, G: ?µT:CD µS;F GFJ µFO:CDJ E: 9;S9?I C: ?AC:I B:E:;P, 

G:BG<9<IFµSC: B:I C: µFC H?A9?I GA9<G:.  

4. Seiketsu (Standardize,GL9<9<AF>F). )C:TS;?G:I >GFC >Dµ:C>F B:I G< C<IB<B=;?µ: GKC 

ON;KC ?;@:>A:J, GFC B:GPHHFHF OK;<ESGF>F B:I GFC 9?;I<OD ?LE=CFJ G<L BPE? O?I;I>GD D 

<µPM:J :CE;N9KC Q9KJ ?9A>FJ B:I GFC GL9<9<AF>F GKC 9:;:9PCK ?;@:>INC. 

5. Shitsuke (Sustain, MI:GD;F>F). -LCGD;F>F B:I :C:E?N;F>F GKC 9;<G=9KC. \G:C 9;<B=9G?I 

SC: CS< ESµ:, G< ?9:C?R?GPV<Lµ? >=µTKC: µ? G: 9;NG: 4s B:I ?T:;µQV<Lµ? GIJ :CPH<@?J 

:HH:@SJ. 
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A0;µ. 5.4.4 : B. 4/*$" S  

 

.: 5S :9<G?H<=C µI: >?I;P :9Q M;:>GF;IQGFG?J @I: GFC ?RPH?IXF GKC 

:9<UHDGKC/:C?9IE=µFGKC 9<L >LµUPHH<LC >? >TPHµ:G:, ?H:GGNµ:G:, B:I G;:Lµ:GI>µ<=J. -GF 

µSE<M< :LGD U?HGAK>FJ, F 9Sµ9GF S, sustain - MI:GD;F>F, ?AC:I :C:µTI>UDGFG: F 9I< M=>B<HF. 

"AC:I :LGD 9<L MI:GF;?A GFC H?IG<L;@A: GKC 9;NGKC G?>>P;KC S, G<CAV<CG:J GFC :C:@B:A: 

?B9:AM?L>F, B:GP;GI>F, B:I GIJ :CG:µ<IUSJ 9<L :9:IG<=CG:I @I: GFC ?CEP;;LC>F GKC ?;@:V<µSCKC, 

@I: GF >K>GD MI:GD;F>F B:I GF >LC?OD U?HGAK>F GKC MI:MIB:>INC H?IG<L;@A:J B:I G<L ?;@:>I:B<= 

9?;IUPHH<CG<J. )LGD F 9;<>9PE?I: :9:IG?A SC: >LCML:>µQ :T<>IKµSCFJ MI:O?A;I>FJ, B:GPHHFHFJ 

B:GP;GI>FJ B:I µI:J B<LHG<=;:J 9<L B:EI>GP GF MI:GD;F>F GFJ U?HGAK>FJ, µI: >LCDEF 

>Lµ9?;IT<;P :9Q G< ?9A9?M< GFJ 9:;:@K@IBDJ MI:MIB:>A:J (GQ9<J @;:µµDJ 9:;:@K@DJ) ?NJ GF 

MI:O?A;I>F. 

5.4.8 Heijunka 
 

 .< heijunka (?R<µPHLC>F GFJ 9:;:@K@DJ) ?AC:I F >G:E?;<9<AF>F GFJ 9:;:@K@DJ KJ 9;<J 

G<C Q@B< B:I GFC 9<IBIHA: GKC 9;<YQCGKC. 1?C B:G:>B?LPV<CG:I 9;<YQCG: >=µTKC: µ? GFC 

9;:@µ:GIBD ;<D GKC 9:;:@@?HINC GKC 9?H:GNC, <I <9<A?J µ9<;?A C: MI:BLµ:CE<=C SCG<C:, :HHP 
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9:A;C<Lµ? G< >LC<HIBQ Q@B< GKC 9:;:@@?HINC >? µI: 9?;A<M< B:I GIJ ?RI><;;<9<=µ? SG>I N>G? C: 

9:;P@?G:I F AMI: 9<>QGFG: B:I F AMI: 9<IBIHA: BPE? µS;:. , IMS: ?AC:I QGI G< `A@`: B:I < Q@B<J 

GKC M;:>GF;I<GDGKC 9;S9?I C: ?RI><;;<9<=CG:I `? GFC 9P;<M< G<L O;QC<L, N>G? <I ?B;<SJ C: 

?AC:I G:BGIBSJ B:I B:C<CIBSJ. 

5.4.9 Mura,muri,muda 
 

 '? G< heijunka ?9IGL@OPC<Lµ? ?RPH?IXF G<L mura, MFH:MD BPE? :C<µ<I<µ<;TA:J >G< TQ;G< 

?;@:>A:J. )LGQ ?9IGL@OPC?G:I µ? GFC <µ:H<9<AF>F GKC Q@BKC @I: GFC 9:;:@K@D >LC?O<=J B:I 

:9<G?H?>µ:GIBDJ ;<DJ. '? G< heijunka, <I MI:MIB:>A?J >O?MIPV<CG:I @I: C: µ9<;?A C: L9P;O?I 

?=B<HF :HH:@D @;:µµNC 9;<YQCGKC B:I C: 9:;P@?G:I QGI O;?IPV?G:I µQC< QG:C O;?IPV?G:I.  .< 

heijunka ?R:H?AT?I ?9A>FJ G< muri – GFC L9?;U<HIBD D ?9A9<CF ?;@:>A: 9<L µ9<;?A C: B:G:HDR?I 

>? 9;<UHDµ:G: :>TPH?I:J B:I 9<IQGFG:J. .Q>< G< mura Q>< B:I G< muri E?K;<=CG:I G=9<I G<L 

muda, MFH:MD GFJ >9:GPHFJ, 9<L E: 9;S9?I C: ?B;IVKE?A. !I< >L@B?B;IµSC: : 

 

• Muda (waste): :C:TS;?G:I >GFC :MLC:µA: GKC µFO:CNC, LHIBNC B:I ?;@:V<µSCKC C: 

9;<>ES><LC :RA: >G< >=>GFµ:. 

• Mura (irregularity): :C:TS;?G:I >GFC :MLC:µA: C: ?9IG=O<Lµ? >G:E?;D :9QM<>F D >LCS9?I:. 

• Muri (excessiveness): L9?;TQ;GK>F, :C:TS;?G:I B:I >GFC VDGF>F. 

 

A0;µ. 5.4.5 K*.4.'3<$.<1 4.'.>"-(µ.$%7 muri, mura, muda  
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5.4.10 $A 5 Why’s 
 

.: 5 Why’s ?AC:I G?OCIBD ?;KGD>?KC 9<L O;F>Iµ<9<I?AG:I @I: C: MI?;?LCFE<=C <I >OS>?IJ 

:IGA:J-:9<G?HS>µ:G<J 9<L MIS9<LC SC: >L@B?B;IµSC< 9;QUHFµ:. & 9;KG:;OIBQJ >GQO<J GFJ 

G?OCIBDJ ?AC:I C: 9;<>MI<;A>?I GFC :IGA: ?CQJ ?H:GGNµ:G<J D 9;<UHDµ:G<J. 

, G?OCIBD :C:9G=OEFB? :;OIBP :9Q Sakichi Toyoda B:I O;F>Iµ<9<IDEFB? >G< 9H:A>I< GFJ 

Toyota Motor Corporation B:GP GF MIP;B?I: GFJ ?RSHIRFJ GKC µ?EQMKC 9:;:@K@DJ GFJ. "AC:I SC: 

B;A>Iµ< >L>G:GIBQ GFJ ?B9:AM?L>FJ ?9AHL>FJ 9;<UHFµPGKC, 9<L 9:;SO?G:I KJ µS;<J GFJ ?9:@K@DJ 

>G< >=>GFµ: 9:;:@K@DJ GFJ Toyota. & :;OIGSBG<C:J G<L -L>GDµ:G<J !:;:@K@DJ GFJ Toyota, 

Taiichi Ohno, 9?;IS@;:X? GF µSE<M< 5 Why’s KJ “F UP>F GFJ ?9I>GFµ<CIBDJ 9;<>S@@I>FJ GFJ 

Toyota ?AC:I C: ;KGD>?I B:C?AJ  «@I:GA» 9SCG? T<;SJ BPE? T<;P 9<L >LC:CGPG:I SC: 9;QUHFµ:. '? 

GFC ?9:CPHFXF GFJ ?;NGF>FJ “@I:GA” 9SCG? T<;SJ, F T=>F G<L 9;<UHDµ:G<J, B:ENJ B:I F H=>F 

G<L @AC<CG:I >:T?AJ”. .< ?;@:H?A< :LGQ @CN;I>? ?L;?A: O;D>F 9S;: :9Q GFC Toyota. 

 

.< :BQH<LE< 9:;PM?I@µ: M?AOC?I GF U:>IBD MI:MIB:>A:: 

 

.< :LG<BACFG< M?C R?BICP. ($% 4'6?91µ.) 

2I:GA; - , µ9:G:;A: ?AC:I C?B;D. (4')$%7 96(%7) 

2I:GA; - & ?C:HHPBGFJ M?C H?IG<L;@?A. (M?=G?;<J HQ@<J) 

2I:GA; - & IµPCG:J G<L ?C:HHPBGF SO?I >9P>?I. (G;AG<J HQ@<J) 

2I:GA; - & IµPCG:J G<L ?C:HHPBGF SO?I R?9?;P>?I GF MIP;B?I: VKDJ G<L B:I M?C :CGIB:G:>GPEFB?. 

(GSG:;G<J HQ@<J) 

2I:GA; - .< QOFµ: M?C >LCGF;?AG:I >=µTKC: µ? G<C 9AC:B: >LCI>GNµ?CFJ >LCGD;F>FJ. (9Sµ9G<J 

HQ@<J, µA: :IGA:) 

2I:GA; - .: :CG:HH:BGIBP M?C ?AC:I MI:ES>Iµ: HQ@K GFJ 9:H:IQGFG:J G<L :LG<BICDG<L. (SBG<J 

HQ@<J, L9<>Fµ?AK>F : 9;<:I;?GIBP) 

7?BICD>G? GF >LCGD;F>F G<L <ODµ:G<J >=µTKC: µ? G<C 9AC:B: >LCI>GNµ?CFJ >LCGD;F>FJ. 

(9IE:CD H=>F @I: G< 5< “2I:GA”) 

)@<;P>G? SC: MI:T<;?GIBQ QOFµ: G< <9<A< ?AC:I >LCGF;D>Iµ<. (9IE:CD H=>F @I: G< 6< “2I:GA”) 

 

, :CPB;I>F @I: :LGQ G< 9:;PM?I@µ: E: µ9<;<=>? C: >LC?OI>G?A 9?;:IGS;K >? SC: SBG<, 

SUM<µ<, D LXFHQG?;< ?9A9?M<: G< «9SCG?» >G: 5 Why’s M?C ?AC:I < B:CQC:J, :HHP 9SCG? 

?9:C:HDX?IJ GFJ ?;NGF>FJ "@I:GA" ?AC:I @?CIBP ?9:;B?AJ @I: C: TGP><Lµ? >? µI: :IGA:. 
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5.5 $< @P=I; I?K R;ILK PADAFGFLK 
 

  "TQ>KC 9HS<C <;A>:µ? GIJ 9:;:9PCK SCC<I?J µ9<;<=µ? C: B:G:HPU<Lµ? G< 9Q>< 

>Fµ:CGIBSJ ?AC:I @I: GFC <IB<MQµF>F ?CQJ >L>GDµ:G<J HIGDJ 9:;:@K@DJ B:ENJ B:I  GFC 

>G:E?;QGFG: GFC <9<A: 9:;SO<LC >G< >=>GFµ:. -G< 9:;:BPGK >ODµ: µ9<;<=µ? C: MI:B;AC<Lµ? G< 

H?@Qµ?C< «>9AGI» GFJ HIGDJ 9:;:@K@DJ. 

 

A0;µ. 5.5 B% <4-$# $17 !#$;7 C.'.(,(;7  

 

  )LGQ 9<L µ9<;<=µ? C:  >Lµ9?;PC<Lµ? :9< GFC ?IBQC: ?AC:I QGI G< JIT B:I G< Jidoka 

:9<G?H<=C G<LJ 9LHNC?J >GD;IRFJ GIJ HIGDJ 9:;:@K@DJ G: <9<A: U:>AV<CG:I 9PCK >G< Heinjunka, 

>G< Kaizen B:I GFC GL9<9<AF>F GKC ?;@:>INC. W:C B:G:TS;<Lµ? C: ?T:;µQ><Lµ? ?9IGLONJ QH: 

G: 9:;:9PCK E: SO<Lµ? KJ :9<GSH?>µ: GFC :CP9GLRF ?CQJ ?9IO?I;Fµ:GIBP >G:E?;<= >L>GDµ:G<J 

HIGDJ 9:;:@K@DJ. 

5.6 % IDQP<K I?K TOYOTA (The Toyota Way) 
 

)9Q GFC AM;L>D GFJ Toyota ?µµSC<Lµ? >GF E?µ?HINMF :;OD GFJ >LC?I>T<;PJ >GFC 

B<ICKCA: µS>K GFJ 9;:BGIBDJ GFJ 9:;:@K@DJ LXFHDJ 9<IQGFG:J 9;<YQCGKC B:I L9F;?>INC. &I 

?9IO?I;Fµ:GIBSJ 9;:BGIBSJ B:I <I M;:>GF;IQGFG?J µ:J, U:>AV<CG:I >? :LGD GF E?µ?HINMF :;OD 

MFµI<L;@A:J :RINC, 9?9<IED>?KC B:I ?9IO?I;Fµ:GIBNC µ?EQMKC 9<L µ? GFC 9P;<M< GKC O;QCKC 
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SO<LC B:G:>G?A 9F@D :CG:@KCI>GIBNC 9H?<C?BGFµPGKC. )LGSJ <I MI:O?I;I>GIBSJ :RA?J B:I <I 

?9IO?I;Fµ:GIBSJ µSE<M<I ?AC:I @CK>GSJ >LHH<@IBP KJ < G;Q9<J GFJ Toyota (The Toyota Way). 

Fujio Cho-, !;Q?M;<J GFJ Toyota (:9Q G< S@@;:T< GFJ Toyota Way, 2001) 

 

& .;Q9<J GFJ Toyota ?AC:I BPGI 9?;I>>QG?;< :9Q ";@:H?A: B:I .?OCIBSJ. 

7?BICP µ? GF MFµI<L;@A: ?CQJ >L>GDµ:G<J Kanban (Kanban ?AC:I F I:9KCIBD HSRF 9<L 

>Fµ:AC?I "4P;G:", "?I>IGD;I<", D ">FµPMI" B:I ?AC:I SC: ?;@:H?A< @I: GF MI:O?A;I>F GFJ ;<DJ B:I 

GFJ 9:;:@K@DJ GKC LHIBNC >? SC: G=9<L Toyota «pull» >=>GFµ: 9:;:@K@DJ. -LC?OAV?I µ? GFC 

G<9<ESGF>F G<L Andon, G< <9<A< ?AC:I µI: >L>B?LD :9?IBQCF>FJ ?HS@O<L >? µI: 9?;I<OD 

9:;:@K@DJ 9<L 9;<?IM<9<I?A G<LJ ?;@:V<µSC<LJ @I: ?H:GGNµ:G:, :CKµ:HA?J ?R<9HI>µ<=, D PHH: 

9;<UHDµ:G: µ? GF O;D>F >FµPGKC, Q9KJ TNG:, FOFGIB<=J >LC:@?;µ<=J, BH9. .SH<J, µ? :LGSJ GIJ 

>L>B?LSJ < ON;<J µ<IPV?I µ? SC: ?;@<>GP>I< GFJ Toyota. 5>GQ>< µ? GFC 9P;<M< G<L O;QC<L < 

?;@:>I:BQJ ON;<J, ?9:CS;O?G:I >GFC H?IG<L;@A: G<L Q9KJ DG:C 9;IC. 4:HNCG:J SC:C 

?µ9?I;<@CNµ<C: >? -=>GFµ: !:;:@K@DJ Toyota (TPS – Toyota Production System), E: SB:C? 

:9<M<BIµ:>GIBD B;IGIBD. 

 
!<I< ?AC:I H<I9QC G< HPE<J; 

.< 9;:@µ:GIBQ S;@< GFJ ?T:;µ<@DJ GFJ HIGDJ 9:;:@K@DJ SO?I µQHIJ :;OA>?I. &I 

?;@:VQµ?C<I M?C :CGIH:µUPC<CG:I GFC B<LHG<=;: 9A>K :9Q GFC TPS. 1?C >LµUPHH<LC >GF >LC?OD 

U?HGAK>F G<L >L>GDµ:G<J D GFC 9;<>K9IBD G<LJ U?HGAK>F. -G<C G;Q9< GFJ Toyota, ?AC:I <I 

PCE;K9<I 9<L MAC<LC VKD >G< >=>GFµ:: ?;@PV<CG:I, ?9IB<ICKC<=C, ?9IH=<LC VFGDµ:G:, B:I 

?R?HA>><CG:I µ:VA µ? GFC ?9IO?A;F>F. )9< GFC 9;NGF µ:GIP >GIJ ?R:I;?GIBSJ ?G:I;?A?J >GFC 

$:9KCA: 9<L ?RP>BF>:C HIGD 9:;:@K@D, ?AC:I R?BPE:;< QGI <I ?;@:VQµ?C<I ?AC:I ?C?;@<A >GF 

MFµI<L;@A: 9;<GP>?KC U?HGAK>FJ. )HHP F TIH<><TA: GFJ Toyota 9F@:AC?I 9<H= 9I< 9S;: :9Q 

:LGQ. "CE:;;=C?I, L9<>GF;AV?I, B:I >GFC 9;:@µ:GIBQGFG: :9:IG?A GF >Lµµ?G<OD GKC ?;@:V<µSCKC. 

& G;Q9<J GFJ Toyota, ?AC:I SC: >=>GFµ: >O?MI:>µSC< @I: C: 9:;SO?I G: ?;@:H?A: @I: G<LJ 

:CE;N9<LJ C: U?HGINC<LC >LC?ONJ G< S;@< G<LJ. & G;Q9<J GFJ Toyota >Fµ:AC?I 9?;I>>QG?;F 

?RP;GF>F :9Q G<LJ :CE;N9<LJ B:I QOI HI@QG?;<. !;QB?IG:I @I: µI: 2%&9$%8'., B:I HI@QG?;< SC: 

>=C<H< :9<G?H?>µ:GIBQGFG:J B:I U?HGAK>FJ GKC G?OCIBNC. /9P;O?I Pµ?>F ?RP;GF>F :9Q G<LJ 

?;@:V<µSC<LJ 9;<B?IµSC<L C: µ?IKE<=C G: :9<ESµ:G:, C: 9;<>MI<;I>G<=C G: B;LµµSC: 

9;<UHDµ:G: B:I C: ?9IHLE<=C. &I ?;@:VQµ?C<I SO<LC GFC :A>EF>F GFJ ?9?A@<L>:J :CP@BFJ, G<L 

>B<9<=, GFJ <µ:MIBDJ ?;@:>A:J B:I G<L @?@<CQG<J QGI :C M?C ?9IHLE?A G< 9;QUHFµ: E: L9P;R?I µI: 

9;<>K;ICD MI:B<9D :9<ESµ:G<J. -? B:EFµ?;ICD UP>F, <I µFO:CIB<A, <I ?IMIB?LµSC<I ?;@:VQµ?C<I, 

<I ?IMIB<A 9<IQGFG:J, <I 9KHFGSJ, <I F@SG?J GFJ <µPM:J, ?AC:I QH<I >LµµSG<O<I >? µI: >LC?OD 

?9AHL>F 9;<UHFµPGKC B:I U?HGIN>?KC, G< <9<A< G<LJ B:EI>GP B:H=G?;<LJ ?9IHLGSJ 9;<UHDµ:G<J. 



  4"0)+)$& 5 
 

*)#"+, -./+$)(,  %#&(&!&/+&/ -&0$) 90 

5.7 1MH<PI;>L PAD<M@=A@? IGH 14 !DBUH I?K Toyota 
 

&I 14 :;OSJ GIJ .&/&.) 9<L :9<G?H<=C B:I GFC TIH<><TA: GFJ <;@:CNC<CG:I >? GS>>?;IJ 

µ?@PH?J B:GF@<;A?J. 4PE? B:GF@<;A: 9?;ISO?I B:I GIJ :;OSJ GIJ <9<A?J :T<;P. &I B:GF@<;A?J ?AC:I 

<I ?RDJ : 

1. ':B;<9;QE?>µF 0IH<><TA:. 

2. , >K>GD MI:MIB:>A: E: 9:;P@?I G: >K>GP :9<G?HS>µ:G: (:LGQ O;F>Iµ<9<I?A 9<HHP :9Q G: 

?;@:H?A: TPS). 

3. !;<>EDBF :RA:J >G<C <;@:CI>µQ :9Q GFC :CP9GLRF GKC :CE;N9KC >:J. 

4. , >LC?ODJ ?9AHL>F ;IVIBNC 9;<UHFµPGKC KE?A GFC ?9IO?I;Fµ:GIBD/ <;@:CK>I:BD µPEF>F. 

 

5.7.1 /A>D<PDQJC@µ? 4;R<@<S=A 
 

);OD 1. &I :9<TP>?IJ MI:O?A;I>FJ E: 9;S9?I C: U:>AV<CG:I >? µI: µ:B;<9;QE?>µF TIH<><TA:, 

:BQµF B:I ?IJ UP;<J GKC U;:OL9;QE?>µKC <IB<C<µIBNC >GQOKC. 

 

• 3: 9;S9?I C: SO<Lµ? µI: TIH<><TIBD SCC<I: G<L >B<9<= 9<L :CGIB:EI>GP <9<I:MD9<G? 

MI:MIB:>A: HDXFJ U;:OL9;QE?>µKC :9<TP>?KC. ";@:>G?AG?, µ?@:HN>G?, B:I ?C:;µ<CA>G? 

<HQBHF;< G<C <;@:CI>µ<= 9;<J SC: B<ICQ >B<9Q < <9<A<J ?AC:I µ?@:H=G?;<J :9Q GFC 9:;:@K@D 

BS;M<LJ. 4:G:C<D>G? GF ES>F >:J >GFC I>G<;A: GFJ ?9IO?A;F>FJ B:I ?;@:>G?AG? 9;<B?IµSC<L C: 

TGP>?I F ?G:I;?A: >G< ?9Qµ?C< ?9A9?M<. , TIH<><TIBD :9<>G<HD ?AC:I G< E?µSHI< @I: QH?J GIJ 

PHH?J :;OSJ. 

 

• 1FµI<L;@A: :RA:J @I: G<C 9?HPGF, GFC B<ICKCA: B:I GFC <IB<C<µA: - ?AC:I G< >Fµ?A< ?BBACF>DJ. 

)RI<H<@D>G? BPE? H?IG<L;@A: GFJ ?G:I;?A:J Q><C :T<;P GFC IB:CQGFGP GFJ C: ?9IG=O?I G<LJ 

>GQO<LJ. 

 

• /9?LELCQGFG:. !;<>9:ED>G? C: :9<T:>A>?G? GF µ<A;: >:J. 1;P>G? µ? GFC :LG<MLC:µA: B:I GFC 

?µ9I>G<>=CF >GIJ IB:CQGFGSJ >:J. )9<M?OE?AG? ?LE=CF @I: GF >Lµ9?;IT<;P >:J, MI:GF;D>G? B:I 

U?HGIN>G? GIJ IB:CQGFG?J 9<L >:J ?9IG;S9<LC C: 9:;P@?G? 9;<>GIESµ?CF :RA:. 
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5.7.2 2 @G@IL :;A:;>A@=A JA PADOFC; IA @G@IO AP<ICRE@µAIA 
 

);OD 2. 1FµI<L;@A: µI: >LC?O<=J ;<DJ MI:MIB:>INC 9;<B?IµSC<L C: SHE<LC G: 9;<UHDµ:G: >GFC 

?9ITPC?I:. 

 

• "9:C:>O?MI:>µQJ GKC MI:MIB:>INC ?;@:>A:J @I: GFC ?9AG?LRF LXFHDJ 9;<>GIESµ?CFJ :RA:J B:I 

>LC?OD ;<D. !;<>9:ED>G? C: µ?IN>?G? >G< µFMSC G< O;<CIBQ MIP>GFµ: <9<I:>MD9<G? ?;@:>A:J 

S;@<L BPE?G:I :M;:CDJ D 9?;IµSC?I BP9<I<C C: ?;@P>G?A 9PCK >? :LGD.  

 

• 1FµI<L;@A: ;<DJ @I: GF µ?G:BACF>F LHIB<= B:I 9HF;<T<;INC @;D@<;:, B:ENJ B:I >=CM?>F 

MI:MIB:>INC B:I :CE;N9KC, SG>I N>G? G: 9;<UHDµ:G: C: :CS;O<CG:I >GFC ?9ITPC?I: :µS>KJ. 

 

• 4PCG? GFC ;<D ?µT:CD >? QHF GFC ?9IO?I;Fµ:GIBD >:J B<LHG<=;:. "AC:I G< BH?IMA @I: µI: 

:HFEICD MI:MIB:>A: >LC?O<=J U?HGAK>FJ B:I @I: GFC :CP9GLRF G<L :CE;N9IC<L MLC:µIB<=. 

 

);OD 3. %;D>F GKC >L>GFµPGKC "pull" @I: GFC :9<TL@D L9?;9:;:@K@DJ. 

 

• !:;SO?G? >G<LJ 9?HPG?J >:J, B:GP GFC 9:;:@K@IBD MI:MIB:>A:, Q, GI ESH<LC, QG:C G< ESH<LC, B:I 

GIJ 9<>QGFG?J 9<L ESH<LC. , )C:9HD;K>F LHIB<= :;OAV?I µ? GFC B:G:CPHK>F, F <9<A: ?AC:I F 

U:>IBD :;OD G<L just-in-time (JIT). 

 

• "H:OI>G<9<AF>F GKC ?;@:>INC >? H?IG<L;@A: B:I :9<EDB?L>F GKC :9<E?µPGKC, µ? GFC 

:9<EDB?L>F µIB;NC 9<><GDGKC BPE? 9;<YQCG<J B:I >LOCP ?µ9H<LGI>µQ µ? UP>F :LGP 9<L < 

9?HPGFJ O;?IPV?G:I 9;:@µ:GIBP. 

 

• 4:EFµ?;ICD :CG:9QB;I>F >GIJ :HH:@SJ GFJ VDGF>FJ GKC 9?H:GNC :CGA GFJ ?µ9I>G<>=CFJ >? 

O;<C<MI:@;Pµµ:G: FH?BG;<CIBNC L9<H<@I>GNC B:I >L>GFµPGKC @I: GFC 9:;:B<H<=EF>F GKC 

9?;IGGNC :9<E?µPGKC. 

 

);OD 4. "RI><;;Q9I>F G<L TQ;G<L ?;@:>A:J (heijunka). (";@:>G?AG?, Q9KJ F O?HNC: QOI < H:@QJ.) 

 

• , ?RPH?IXF GKC :9<UHDGKC ?AC:I µQC< G< SC: G;AG< GFJ ?RA>K>FJ µI:J ?9IGLOFµSCFJ HIGDJ 

9:;:@K@DJ. , "RPH?IXF GFJ L9?;TQ;GK>FJ :CE;N9KC B:I ?R<9HI>µ<= B:I F ?RPH?IXF :CKµ:HINC 

>G< 9;Q@;:µµ: 9:;:@K@DJ ?AC:I ?RA><L >Fµ:CGIBP - QOI QµKJ @?CIBP B:G:C<FGP >GIJ ?G:I;?A?J 9<L 

9;<>9:E<=C C: ?T:;µQ><LC HIGSJ :;OSJ. 
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• "RI><;;Q9F>F G<L TQ;G<L ?;@:>A:J QHKC GKC MI:MIB:>INC B:G:>B?LDJ B:I L9F;?>INC KJ 

?C:HH:BGIBD H=>F >GFC 9;<>S@@I>F GFJ Stop / Start ?;@:>A:J @I: G: S;@: µ? 9:;GAM?J 9<L ?AC:I 

GL9IBP >GIJ 9?;I>>QG?;?J ?G:I;?A?J. 

 

);OD 5. 1FµI<L;@A: µI:J B<LHG<=;:J - MI:B<9DJ 9;<B?IµSC<L C: MI<;EKE?A G< 9;QUHFµ:, @I: C: 

SO<Lµ? 9<IQGFG: :9Q GFC 9;NGF >GI@µD. 

 

• , 9<IQGFG: @I: G<C 9?HPGF 9;<KE?A GFC 9;QG:>F :RA:J GFJ ?9IO?A;F>FJ. 

 

• %;F>Iµ<9<ID>G? QH?J GIJ >=@O;<C?J µ?EQM<LJ MI:>TPHI>FJ GFJ 9<IQGFG:J 9<L ?AC:I MI:ES>Iµ?J. 

 

• 4:G:>B?LD G<L ?R<9HI>µ<= µ? GF MLC:GQGFG: ?CG<9I>µ<= 9;<UHFµPGKC B:I IMA: 

(:LGQµ:G<9<IFµSCF) MI:B<9D. )CP9GLRF ?CQJ <9GIB<= >L>GDµ:G<J @I: C: 9;<?IM<9<ID>?I GFC 

<µPM: G<L S;@<L D G<LJ :;OF@<=J (GKC <µPMKC) QGI µI: µFO:CD D MI:MIB:>A: O;?IPV?G:I U<DE?I:. 

Jidoka (µFO:CSJ µ? :CE;N9ICF C<Fµ<>=CF) ?AC:I G< E?µSHI< @I: GFC “<IB<MQµF>F” GFJ 9<IQGFG:J. 

 

• 4:G:>B?LD  <;@:CKGIBNC >L>GFµPGKC L9<>GD;IRDJ @I: GFC ?9AHL>F 9;<UHFµPGKC @;D@<;: B:I 

9:;<OD :CGI>G:EµI>GIBNC µSG;KC. 

 

• "C>KµPGK>F >GFC B<LHG<=;: GFJ ?9IO?A;F>FJ, GFJ TIH<><TA: GFJ MI:B<9DJ D ?9IU;PMLC>FJ 

9;<B?IµSC<L C: 9:;SO?G:I F 9<IQGFG: >K>GP GFC 9;NGF T<;P @I: GFC ?CA>OL>F GFJ 

9:;:@K@IBQGFG:J >? UPE<J O;QC<L. 

 

);OD 6. .L9<9<AF>F GKC B:EFBQCGKC B:I GKC MI:MIB:>INC 9<L :9<G?H<=C GF UP>F @I: >LC?OD 

U?HGAK>F B:I :C:UPEµI>F GFJ M=C:µFJ G<L 9;<>K9IB<=. 

 

• %;D>F >G:E?;NC, ?9:C:H:µU:CQµ?CKC µ?EQMKC 9:CG<= @I: C: MI:GF;FE?A F 9;<UH?XIµQGFG:, < 

G:BGIBQJ >L@O;<CI>µQJ, B:I F G:BGIBD ?RQM<L/:9<G?HS>µ:G<J GKC MI:MIB:>INC. "AC:I G< E?µSHI< 

@I: GF ;<D B:I G: >L>GDµ:G: pull. 

 

• 4:G:@;:TD GFJ >L>>K;?LµSCFJ µPEF>FJ @I: µI: MI:MIB:>A:, µSO;I SC: O;<CIBQ >Fµ?A<, µ? GFC 

GL9<9<AF>F GKC USHGI>GKC 9;:BGIBNC G<L >Dµ?;:. )TD>G? GF MFµI<L;@IBQGFG: B:I GFC :G<µIBD 

SBT;:>F C: U?HGIKE<=C µSO;I G< ?9A9?M< G<L 9;<G=9<L. .QG? ?C>Kµ:GN>G? G< >G< CS< 9;QGL9<, 

SG>I N>G? QG:C SC: PG<µ< ?R?HIOE?A C: µ9<;?A C: µ?G:UIUP>?I GF µPEF>F >G< ?9Qµ?C< PG<µ<. 
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);OD 7. %;D>F <9GIB<= ?HS@O<L, N>G? C: µFC L9P;O<LC B;LµµSC: 9;<UHDµ:G:. 

 

• %;D>F :9HNC <9GIBNC ?CM?AR?KC @I: C: U<FED>?G? G<LJ :CE;N9<LJ C: 9;<>MI<;A><LC :µS>KJ 

?PC U;A>B<CG:I >? µI: GL9IBD B:GP>G:>F D 9:;?BBHAC<LC :9Q :LGDC. 

 

• )9<TL@D GFJ O;D>FJ <EQCFJ  L9<H<@I>GD QG:C :LGQ :9<>9P GFC ?>GA:>F G<L ?;@:VQµ?C<L 

µ:B;IP :9Q G< ?;@:>I:BQ ON;< B:I G< :CGIB?Aµ?C<. 

 

• -O?MI:>µQJ :9H<= <9GIB<= >L>GDµ:G<J, >G<C GQ9< Q9<L 9;:@µ:G<9<I?AG:I F ?;@:>A:, @I: GFC 

L9<>GD;IRF GFJ ;<DJ B:I GKC >L>GFµPGKC “pull”. 

 

• '?AK>F GKC @;:9GNC :C:T<;NC >? SC: T=HH< O:;GI<= Q9<G? ?AC:I MLC:GQC, :BQµF B:I @I: GIJ 

9I< >Fµ:CGIBSJ <IB<C<µIBSJ :9<TP>?IJ. 

 

);OD 8. %;D>F µQC< :RIQ9I>GFJ, B:HP M<BIµ:>µSCFJ G?OC<H<@A:J 9<L ?RL9F;?G?A G<LJ :CE;N9<LJ 

B:I GIJ MI:MIB:>A?J. 

 

• %;D>F GFJ G?OC<H<@A:J @I: C: L9<>GF;AR?I G<LJ :CE;N9<LJ, QOI @I: C: :CGIB:G:>GD>?I G<LJ 

:CE;N9<LJ. -LOCP ?AC:I B:H=G?;< C: ?9?R?;@:>G<=µ? µI: MI:MIB:>A: O?I;<BACFG: 9;IC :9Q GFC 

9;<>EDBF GFJ G?OC<H<@A:J @I: C: L9<>GF;AR?I GF MI:MIB:>A:. 

 

• , CS: G?OC<H<@A: ?AC:I >LOCP :C:RIQ9I>GF B:I M=>B<HF C: GL9<9<IFE?A B:I KJ ?B G<=G<L ESG?I >? 

BACMLC< GFC ";<D". 'I: :9<M?M?I@µSCF MI:MIB:>A: 9<L H?IG<L;@?A @?CIBP, L9?;I>O=?I >? >OS>F µ? 

µI: CS: B:I µF M<BIµ:>µSCF G?OC<H<@A:. 

 

• 1I?CS;@?I: 9;:@µ:GIBNC M<BIµNC 9;IC :9Q GFC LI<ESGF>F CSKC G?OC<H<@INC >? ?9IO?I;Fµ:GIBSJ 

MI:MIB:>A?J, >L>GDµ:G: 9:;:@K@DJ D 9;<YQCGKC. 

 

• )9Q;;IXF D G;<9<9<A>F GKC G?OC<H<@INC 9<L S;O<CG:I >? >=@B;<L>F µ? GFC B<LHG<=;: GFJ 

?9IO?A;F>FJ, D QGI ?CMSO?G:I C: MI:G:;PR?I GF >G:E?;QGFG:, GFC :RI<9I>GA: B:I GFC 

9;<UH?XIµQGFG:. 
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• "CEP;;LC>F G<L :CE;N9IC<L MLC:µIB<= C: HPU?I L9QXFC GIJ CS?J G?OC<H<@A?J, QG:C MI?;?LCP >? 

CS?J 9;<>?@@A>?IJ @I: GFC ?;@:>A:. 2;D@<;F ?T:;µQ@D GFJ ?µ9?;I>G:GKµSCFJ µ?HSGFJ GFJ 

G?OC<H<@A:J, :C SO?I :9<M?IOE?A >? M<BIµSJ B:I µ?HSG?J QGI µ9<;?A C: U?HGIN>?I GF ;<D GKC 

MI:MIB:>INC. 

 

5.7.3 ,D<@JL>? AW=AK @I?H CP;BC=D?@? µC AHOPIMW? I<M AHJDUP;H<M :MHAµ;><T 
 

);OD 9. )CP9GLRF F@?GNC <I <9<A<I B:G:C<<=C >? UPE<J G< S;@<, V<LC GF TIH<><TA:, B:I GF 

MIMPR<LC >? PHH<LJ. 

 

• )CP9GLRF GKC F@SGKC :9Q G< ?>KG?;IBQ GFJ ?9IO?A;F>FJ, QOI :@<;PV<CGPJ G<LJ :9Q G< 

?RKG?;IBQ GFJ ?9IO?A;F>FJ. 

 

• 1?C E: 9;S9?I C: B;AC?G:I F ?;@:>A: G<L F@SGF :9HP KJ 9;<J GFC ?B9HD;K>F GKC B:EFBQCGKC 

B:I GFC IB:CQGFG: GKC B:HNC G<L :CE;N9ICKC M?RI<GDGKC. &I F@SG?J 9;S9?I C: ?AC:I 9;QGL9: GFJ 

TIH<><TA:J GFJ ?G:I;?A:J B:I G<L G;Q9<L P>BF>FJ GFJ ?9IO?I;Fµ:GIBDJ M;:>GF;IQGFG:J. 

 

• WC:J B:HQJ F@SGFJ 9;S9?I C: B:G:H:U:AC?I GFC B:EFµ?;ICD ?;@:>A: µ? µ?@PHF H?9G<µS;?I:, 

N>G? :LGQJ C: ?AC:I < B:H=G?;<J MP>B:H<J GFJ TIH<><TA:J GFJ ?9IO?A;F>FJ. 

 

);OD 10. )CP9GLRF ?RSO<CGKC :CE;N9KC B:I <µPMKC IB:CNC C: :B<H<LE<=C GF TIH<><TA: GFJ 

?9IO?A;F>FJ. 

 

• 1FµI<L;@A: µI:J I>OL;DJ, >G:E?;DJ B<LHG<=;:J >GFC <9<A: <I :RA?J GFJ ?9IO?A;F>FJ  B:I <I 

9?9<IED>?IJ C: ?AC:I ?L;SKJ MI:M?M<µSCF B:I C: UINC?G:I @I: 9?;A<M< 9<HHNC ?GNC. 

 

• "B9:AM?L>F ?RSO<CGKC <µPMKC B:I :GQµKC 9;<B?IµSC<L C: ?;@:>G<=C ?CGQJ GFJ ?G:I;IBDJ 

TIH<><TA:J @I: GFC GFC ?9AG?LRF ?R:I;?GIBNC :9<G?H?>µPGKC. -LC?ODJ B:I >BHD;F 9;<>9PE?I: @I: 

GFC ?CA>OL>F GFJ B<LHG<=;:J. 

 

• %;D>F GKC H?IG<L;@IBP MI:>G:L;KµSCKC <µPMKC ?;@:>A:J @I: GF U?HGAK>F GFJ 9<IQGFG:J, GFJ 

9:;:@K@IBQGFG:J B:I GFC ?CA>OL>F GFJ ;<DJ µ? GFC ?9AHL>F M=>B<HKC G?OCIBNC 9;<UHFµPGKC. , 

?CMLCPµK>F >LµU:AC?I QG:C <I PCE;K9<I O;F>Iµ<9<I<=C G: ?;@:H?A: GFJ ?G:I;A:J @I: GF U?HGAK>F 

GFJ ?G:I;?A:J. 
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• )CP@BF >LC?O<=J 9;<>9PE?I:J @I: C: MIM:OE<=C G: PG<µ: 9KJ C: >LC?;@PV<CG:I KJ 9;<J G<LJ 

B<IC<=J >GQO<LJ GKC <µPMKC. , <µ:MIBD ?;@:>A: ?AC:I BPGI 9<L 9;S9?I C: µ:E?LG?A. 

 

);OD 11. -?U:>µQJ >G< ?BG?G:µSC< MABGL< GKC >LC?;@:GNC B:I GKC 9;<µFE?LGNC  9;<B:HNCG:J 

G<LJ, B:I U<FENCG:J G<LJ C: U?HGIKE<=C. 

 

• -?U:>µQJ GKC ?G:A;KC B:I GKC 9;<µFE?LGNC B:I :CGIµ?GN9I>D G<LJ KJ ?9SBG:>F GFJ 

?9IO?A;F>DJ. 

 

•  !;QBHF>F GKC ?RKG?;IBNC ?9:@@?Hµ:GIBNC >LC?;@:GNC C: µ?@:HN><LC B:I C: :C:9GLOE<=C.  

)LGQ M?AOC?I GFC ?BGAµF>F :9SC:CGA G<LJ. &;I>µQJ TIHQM<RKC >GQOKC B:I U<DE?I: 9;<J G<LJ 

>LC?;@PG?J @I: GFC ?9AG?LRD G<LJ. 

 

5.7.4 2 @MHCBLK CP=RM@? D;Y;>UH PD<XR?µOIGH <:?FC= @I?H CP;BC;D?µAI;>L/ <DFAHG@;A>L 
µOJ?@? 
 

);OD 12. !D@:IC? C: M?IJ @I: G<C ?:LGQ ><L B:I B:G:CQF>? 9HD;KJ GFC B:GP>G:>F (genchi 

genbutsu). 

 

• "9AHL>F 9;<UHFµPGKC B:I U?HGAK>F GKC MI:MIB:>INC 9F@:AC<CG:J >GFC 9F@D B:I 9;<>K9IBP 

9:;:GF;NCG:J B:I ?9:HFE?=<CG:J G: M?M<µSC: :CGA E?K;FGIB<H<@NCG:J, µ? UP>F :LGQ 9<L PHH<I 

PCE;K9<I D F <EQCF G<L L9<H<@I>GD HS?I. 

 

• -BSXF B:I 9;<T<;IBD SBT;:>F µ? UP>F 9;<>K9IBP ?9:HFE?LµSC: >G<IO?A:. 

 

• )BQµ: B:I LXFH<= ?9I9SM<L MI?LELCGSJ B:I >G?HSOF E: 9;S9?I C: 9PC? B:I C: M<LC @I: G<C ?:LGQ 

G<LJ GIJ M;:>GF;IQGFG?J, SG>I E: SO<LC 9?;I>>QG?;< :9Q µI: ?9IT:C?I:BD :CGAHFXF GFJ 

B:GP>G:>FJ. 

 

);OD 13. , HDXF :9<TP>?KC C: @AC?G:I µ? >LC:AC?>F, :;@P, 9;<>?BGIBP, H:µUPC<CG:J L9QXF 

QH?J GIJ ?9IH<@SJ. , ?T:;µ<@D GKC :9<TP>?KC C: @AC?G:I Pµ?>: B:I @;D@<;: (nemawashi). 

 

• "AC:I HPE<J F ?9IH<@D B:I F :B<H<=EF>F µI:J µQC< B:G?=ELC>FJ, µSO;I C: ?R?G:>G<=C MI?R<MIBP 

<I ?C:HH:BGIBSJ H=>?IJ. \G:C SO?I @AC?I F ?9IH<@D GFJ B:G?=ELC>FJ , 9;S9?I C: ?T:;µ<>G?A B:I C: 

:B<H<LEFE?A Pµ?>:. 
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• Nemawashi ?AC:I F MI:MIB:>A: C: >LVFGPJ G: 9;<UHDµ:G: B:I GIJ 9IE:CSJ H=>?IJ µ? QH<LJ 

?B?AC<LJ 9<L ?9F;?PV<CG:I, @I: GFC >LHH<@D GKC IM?NC G<LJ B:I GFC ?9IGLOA: >=C:XFJ µI:J 

>LµTKCA:J @I: µI: 9<;?A: 9;<J G: ?µ9;QJ. )LGD F MI:MIB:>A: >LC:AC?>FJ, :C B:I O;<C<UQ;:, 

U<FEP C: MI?L;LCE?A F :C:VDGF>F H=>?KC, B:I QG:C 9:;E?A F :9QT:>F, G< >GPMI< <;AV?G:I @I: 

G:O?A: ?T:;µ<@D G<L. 

 

);OD 14. 2AC?G? µI: <;@PCK>F µPEF>FJ, µ? GFC :MIPHH:BGF :CG:CPBH:>F (Hansei) B:I GF >LC?OD 

U?HGAK>F (kaizen). 

 

• )T<= SO?I MFµI<L;@FE?A µI: >G:E?;D MI:MIB:>A:, O;F>Iµ<9<ID>G? ?;@:H?A: @I: GF >LC?OD 

U?HGAK>F @I: G<C B:E<;I>µQ GKC U:>IBNC :IGINC GKC :C?9:;B?INC B:I ?T:;µQ>G? :9<G?H?>µ:GIBP 

µSG;: :CGIµ?GN9I>FJ. 

 

• -O?MI:>µQJ MI:MIB:>INC 9<L :9:IG<=C >O?MQC B:EQH<L :9QE?µ:. )LGQ E: B:G:>GD>?I GFC 

>9:GPHF O;QC<L B:I GKC 9Q;KC <;:GD @I: C: G< M<LC QH<I. \G:C G: :9QUHFG: ?BG?E<=C, <I 

?;@:VQµ?C<I E: 9;S9?I C: O;F>Iµ<9<I<=C µI: MI:MIB:>A: >LC?O<=J U?HGAK>FJ (kaizen), C: GFC 

?RPH?IXD G<LJ. 

 

• !;<>G:GSXG? GFC <;@:CK>I:BD UP>F @CN>FJ µ? GFC :CP9GLRF >G:E?;<= 9;<>K9IB<=, :;@D 

9;<NEF>F, B:I 9<H= 9;<>?BGIBP >L>GDµ:G: MI:M<ODJ.  

 

• %;F>Iµ<9<ID>G? :CG:CPBH:>F (Hansei) >? >Fµ:CGIBP <;Q>Fµ: B:I :T<= <H<BHF;KE?A SC: S;@< 

?CG<9A>G? :C<IOGP QH?J GIJ :MLC:µA?J G<L S;@<L. )C:9G=RG? :CGAµ?G;: @I: C: :9<T?LOE<=C G: AMI: 

HPEF R:CP. 

 

• 'PE?G? µS>: :9Q GFC GL9<9<AF>F GKC USHGI>GKC 9;:BGIBNC, :CGA GFJ 9;<>9PE?I:J "G<L C: 

:C:B:H=X?G? R:CP G<C G;<OQ" @I: BPE? CS< S;@< B:I µ? BPE? CS< MI:O?I;I>GD. 

 

 

1MµPCDA@µAI;>O : -Fµ:CGIBQ >G<IO?A< @I: GFC ?9IGLOFµSCF ?T:;µ<@D GFJ HIGDJ 9:;:@K@DJ ?AC:I 

< ?9:C:9;<>MI<;I>µQJ QHFJ GFJ IM?<H<@A:J B:I GFJ B<LHG<=;:J G<L :CE;N9<L D G<L <;@:CI>µ<=, 

:9< GFC B<;LTD GFJ MI<ABF>FJ ?NJ G<C ?;@PGF, µ? UP>F GF HIGD TIH<><TA: B:I G< kaizen. , 

U?HGAK>F G<L :CE;N9<L >LC?9P@?G:I GFC ?RSHIRF GFJ ?9IO?A;I>FJ/<;@:CI>µ<= 9;<J G< B:H=G?;<. 

4:CSC: >=>GFµ:, B:CSC: µFOPCFµ:, B:µA: G?OC<H<@A: Q>< :9<M<GIBP B:I ?R?HI@µSC: C: ?AC:I, M?C 

µ9<;<=C C: H?IG<L;@D><LC OK;AJ GFC >LC:AC?>F GFJ :CE;N9ICFJ 9;<>K9IBQGFG:J. )LGQ 9;S9?I C: 
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@AC?I B:G:C<FGQ :9Q GIJ ?G:I;A?J, G: B;PGF, GIJ B<ICKCIBSJ <µPM?J B:I >? QH?J GIJ :CE;N9IC?J 

M;:>GF;IQGFG?J. , A4.$391 9<L 9;S9?I C: ?R:HFTE?A H<I9QC M?C ?AC:I < PCE;K9<J, < ?;@:VQµ?C<J 

B:I @?CIBQG?;: G< BQ>G<J µI:J ?9IO?A;F>FJ, B;PG<LJ, <;@:CI>µ<=, B<ICKCA:J B.:. 9<L 9;<S;O?G:I 

:9Q G< ?;@:GIBQ BQ>G<J. "AC:I F 9:;:@K@D :O;?A:>GKC B:I PO;F>GKC 9;:@µPGKC >? L9S;<@B?J 

9<>QGFG?J, < O;QC<J :C:µ<CDJ >? B:EFµ?;ICD UP>F B:I F :;CFGIBQGFG: 9<L :CGIµ?GK9AV<LC <I 

CS?J IMS?J. .< :9<GSH?>µ: GFJ >9:GPHFJ ?AC:I µA: B:HD :IGA: @I: µF >LC:AC?>F >? >L>GDµ:G: 9<L 

GFC 9;<KE<=C B:I 9<L >GF;AV<CG:I >? :LGD (UHS9? 9:@BQ>µI: B;A>F). -LCMS?G:I Pµ?>: µ? GFC 

:HQ@I>GF M:9PCF MI:TQ;KC LHIBNC :@:ENC, IMI:AG?;: QµKJ µ? GFC P>B<9F M:9PCF G<L O;Dµ:G<J. 

"CN G< O;Dµ: 9;S9?I C: ?AC:I G< µS>< µ? G< <9<A< 9;S9?I C: IB:C<9<I<=CG:I <I :CP@B?J G<L 

:CE;N9<L, :;B?GSJ T<;SJ O;F>Iµ<9<I?AG:I P>B<9: B:I OK;AJ T;QCF>F. , SHH?IXF 

9;<@;:µµ:GI>µ<=, F µ:CA: GFJ ?9AM?IRFJ, F IB:C<9<AF>F 9H:>µ:GIBNC :C:@BNC <MF@<=C >GF 

>9:GPHF.
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1./,&0!1/!$! 
 
 4PE? S;@< , :C?RP;GFG: :9< G< ?AM<J B:I G< `?@?EQJ G<L, :9:IG?A (HI@QG?;< F 9?;I>>QG?;<) 

<IB<C<`IBD MI:O?A;I>F , S;?LC: :@<;PJ, MI:O?A;I>F 9KHD>?KC, S;?LC: CSKC G?OCIBNC B:I 

9;<YQCGKC, B:G:>B?LSJ, MI:C<`SJ, 9;<`DE?I?J, >O?MI:>`Q, <;@:CKGIBSJ M<`SJ, MI:O?A;I>F 

:CE;N9ICKC 9Q;KC, MI<ABF>F BH9. , 1I<ABF>F – MI:O?A;I>F S;@<L (Project Management) ?AC:I F 

?T:;`<@D @CN>?KC , M?RI<GDGKC, «?;@:H?AKC» B:I G?OCIBNC, SG>I N>G? <I M;:>GF;IQGFG?J G<L 

S;@<L C: B:G?LE=C<CG:I `? G<C B:H=G?;< MLC:GQ G;Q9< 9;<J GFC IB:C<9<AF>F GKC :C:@BNC B:I 

GKC 9;<>M<BINC GKC ?`9H?BQ`?CKC >G< S;@<.  .< >=C<H< GKC MI?;@;:>INC (processes) 9<L 

:9:IG<=CG:I @I: GFC MI<ABF>F – MI:O?A;I>F S;@<L G:RIC<`<=CG:I `?E<M<H<@IBP >? (*,<$#2/7 

4"'#%0/7 (knowledge areas), 9<L ?9IG;S9<LC GF E?N;F>F GFJ MI<ABF>FJ – MI:O?A;I>FJ S;@<L KJ 

`<C:MIBD B:I `F ?9:C:H:`U:CQ`?CF 9;<>9PE?I:.  

 .< G;A@KC<, >:C @;:TIBQ U<DE?I:J GFJ MI:O?A;I>FJ S;@<L, `9<;?A C: M?AR?I G< O;QC<, G<LJ 

9Q;<LJ B:I G< G?OCIBQ >GQO< KJ GIJ 9H?L;SJ ?CQJ G;I@NC<L, :CGA @I: GIJ @KCA?J. , :C:HLGIBD M<`D 

?;@:>INC (WBS), 9:;SO?I ?9A>FJ G< :9:;:AGFG< 9H:A>I< @I: GF H?9G<`?;D ?BGA`F>F G<L BQ>G<LJ 

B:I G<C SH?@O< `:VA `? GFC 9:;<OD B:E<MD@F>FJ @I: GFC 9;<@;:``:GI>`SCF :CP9GLRF B:I G<C 

SH?@O<. & B:CQC:J 100% ?AC:I `A: :9Q GIJ >F`:CGIBQG?;?J :;OSJ 9<L MIS9<LC GFC :CP9GLRF, GFC 

:9<MQ`F>F B:I GFC :RI<HQ@F>F GFJ :C:HLGIBDJ M<`DJ ?;@:>INC. 

 & MI:O?I;I>GDJ G<L S;@<L (project manager) ?AC:I ?9:@@?H`:GA:J >G<C G<`S: GFJ MI:O?A;I>FJ 

S;@<L B:I `9<;?A C: SO?I GFC ?LE=CF G<L >O?MI:>`<=, GFJ ?BGSH?>FJ B:I G< BH?A>I`< G<L BPE? 

S;@<L. !<HHP 9?MA: >GFC UI<`FO:CIBD 9:;:@K@D, G< >O?MI:>`Q B:I GIJ L9F;?>A?J SO<LC, ?9A>FJ, 

MI:O?I;I>GSJ S;@<L. WC:J project manager ?AC:I G< 9;Q>K9< 9<L ?AC:I L9?=ELC< @I: GFC ?9AG?LRF 

GKC MFHK`SCKC >GQOKC G<L S;@<L. 

 .: 9?;I>>QG?;: :9Q G: ES`:G: MI:O?A;I>FJ 9<L ?9F;?PV<LC SC: S;@< 9;<B=9G<LC :9Q G<C 

BACMLC<, < <9<A<J `? GF >?I;P G<L 9;<S;O?G:I :9Q GFC :U?U:IQGFG:. & ?9IGLOF`SC<J project 

manager ?CQJ S;@<L ?9IB?CG;NC?G:I >? :LGQ, B:ENJ G< B=;I< `SHF`P G<L B:I QH?J <I 9;<>9PE?ISJ 

G<L ?AC:I C: `?IN>?I G<C BACMLC< >F`:CGIBP. 

 4:GP GF MIP;B?I: GFJ ?BGSH?>FJ G<L S;@<L O;?IPV<CG:I BP9<I: ?;@:H?A: @I: GFC 

9:;:B<H<=EF>F B:I G<C SH?@O< GFJ 9<;?A:J G<L. .< BL;IQG?;< :9Q :LGP ?AC:I G< MIP@;:``: Gantt. 

!:;P G< @?@<CQJ QGI G< MIP@;:``: Gantt ?AC:I :;B?GP O;D>I`< B:I 9<H=GI`< ?;@:H?A< >? `IB;P 

S;@:, M?C ?AC:I :;B?GP ?=O;F>G< @I: `?@PH: S;@:. , `SE<M<J PERT :C:H=?I GIJ ?`9H?BQ`?C?J 

?;@:>A?J @I: GFC <H<BHD;K>F ?CQJ >L@B?B;I`SC<L >O?MA<L, IMI:AG?;: G< O;QC< 9<L :9:IG?AG:I @I: 

GFC <H<BHD;K>F BPE? MI?;@:>A:J, B:I G<C 9;<>MI<;I>`Q G<L ?HPOI>G<L O;QC<L 9<L :9:IG?AG:I @I: 

C: <H<BHF;KE?A G< >=C<H< G<L S;@<L. , `SE<M<J B;A>I`FJ MI:M;<`DJ (Critical Path Method) ?AC:I 
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SC: >F`:CGIBQ ?;@:H?A< @I: GFC :9<G?H?>`:GIBD MI:O?A;I>F G<L S;@<L. 

 .: !H?<C?BGD`:G: GFJ MI:O?A;I>FJ S;@<L ?AC:I G: ?RDJ : < SH?@O<J ?AC:I :`?>QG?;<J B:I 

9HF;S>G?;<J, <I >OS>?IJ 9<L :C:9G=>><CG:I `? G<LJ 9?HPG?J ?AC:I :`?>QG?;?J B:I 9?;I>>QG?;< 

MI:T:C?AJ, F >LCG<`QG?;F MIP;B?I:, G< `IB;QG?;< MLC:GQ BQ>G<J, F B:H=G?;F 9<IQGFG: B:I G< 

`?@:H=G?;< <IB<C<`IBQ BS;M<J ."C :CGIES>F G: `?I<C?BGD`:G: ?AC:I : <I <;@:CKGIBSJ :9:IGD>?IJ, 

HQ@K GFJ :9:AGF>FJ <;@:CKGIBDJ 9<HL9H<BQGFG:J, < >?U:>`QJ GKC :;ONC H?IG<L;@A:J G<L 

?;@<HD9GF <;@:CI>`<=, B:ENJ :;B?GSJ T<;SJ 9:;:GF;<=CG:I 9:;:UIP>?IJ >G< QC<`: GFJ 

«:LG<GSH?I:J» G<L S;@<L.    

 \G:C S:C S;@< ?`T:CAV?I B;A>I`?J >LCEDB?J >F`:AC?I QGI SO<LC 9:;<L>I:>G?A BACMLC<I. & 

BACMLC<J >? SC: S;@< ?AC:I `I: B;A>F 9<L :BQ`: M?C SO?I R?>9P>?I. &I S`9?I;<I Project Manager  

@CK;AV<LC QGI F MI:O?A;I>F BICM=CKC ?AC:I 9;<GI`QG?;F :9< GF MI:O?A;I>F B;A>FJ HQ@K G<L QGI <I 

N;?J 9<L M:9:CNCG:I @I: GF MI:O?A;I>F BICM=CKC ?AC:I HI@QG?;< :@OKGIBSJ :9< QGI <I N;?J 9<L 

M:9:CNCG:I @I: GFC MI:O?A;I>F `I:J B;A>FJ. , MI:O?A;I>F GKC BICM=CKC G<L S;@<L (Project Risk 

Management) >G<O?=?I >G< C: 9?G=O?I GFC B:H=G?;F MLC:GD >OS>F >G< G;A@KC< MI:O?A;I>FJ 

9<IQGFG:J-O;QC<L-BQ>G<LJ B:ENJ B:I >GF `?@I>G<9<AF>F GKC ?LB:I;INC B:I GFC ?H:OI>G<9<AF>F 

GKC :9KH?INC 9<L `9<;?A C: 9;<B=X<LC. -G<C BQ>`< GKC ?9IO?I;D>?KC ?AC:I ?9IG:BGIBD :CP@BF F 

MLC:GQGFG: C: 9:;<L>IPV<CG:I G: 9<;A>`:G: GKC ?BGI`D>?KC GKC BICM=CKC >? <IB<C<`IB<=J 

Q;<LJ, Q;<LJ :@<;PJ D Q;<LJ 9<L >O?GAV<CG:I `? G< O;QC<. 

 "AC:I >F`:CGIBQ C: @AC?I MIPB;I>F `?G:R= GFJ :CPHL>FJ 9;<UHF`PGKC B:I GFJ HDXFJ 

:9<TP>?KC. &I SCC<I?J ?AC:I ?CG?HNJ MI:T<;?GIBSJ `?G:R= G<LJ. , :CPHL>F G<L 9;<UHD`:G<J 

9;S9?I C: @AC?I 9;NG:, `?GP <I 9HF;<T<;A?J 9<L >L@B?CG;NEFB:C >? :LGD GF MI:MIB:>A: `9<;<=C 

C: O;F>I`<9<IFE<=C @I: GF HDXF :9<TP>?KC. .: 9?;I>>QG?;: 9;<UHD`:G: :9<G?H<=CG:I :9Q 

9<HHP >G<IO?A: B:I ?AC:I `PHH<C M=>B<H< @I: SC:C `PC:GV?; C: U;?I `I: 9HD;KJ IB:C<9<IFGIBD 

H=>F. "9<`SCKJ, 9;S9?I C: >G:E`A>?I G: MIPT<;: >G<IO?A: G<L 9;<UHD`:G<J B:I :C:HQ@KJ C: 

B:E<;A>?I G<C >GQO<.   

-GFC 9;<>9PE?IP µ:J C: ?;µFC?=><Lµ? GFC IMS: GFJ +IGDJ TIH<><TA:J/>BSXFJ  µ9<;<=µ? 

C: 9<=µ? QGI :9<>B<9?A >GF µ?AK>F GFJ >9:GPHFJ B:I QOI :9<BH?I>GIBP >G< ?;@:GIBQ BQ>G<J. &I 

:;OSJ GFJ +IGDJ TIH<><TA:J />BSXFJ µ9<;<=C C: ?T:;µ<>G<=C >? BPE? <;@:CI>µQ B:I >? 

<9<I<CMD9<G? G<µS:. *:>IB<A 9:;P@<CG?J @I: GFC ?T:;µ<@D GFJ HIGDJ 9:;:@K@DJ ?AC:I F @CN>F 

GKC 9?H:GNC B:I GKC 9;<µFE?LGNC B:I GI 9?;IµSC<LC :9Q G<C <;@:CI>µQ, F @CN>F GKC 

MI:MIB:>INC B:I  GKC UFµPGKC GKC MI:MIB:>INC 9<L 9;<>ESG<LC :RA: @I: G<C 9?HPGF, F @CN>F 

MI:O?A;I>FJ GKC :9<UHDGKC B:I GSH<J F @CN>F GKC >GQOKC G<L <;@:CI>µ<= B:I GKC ?µ9<MAKC @I: 

GFC ?B9HD;K>F G<L >B<9<=. 

 -G<C G;Q9< GFJ Toyota, ?AC:I <I PCE;K9<I 9<L MAC<LC VKD >G< >=>GFµ:: ?;@PV<CG:I, 

?9IB<ICKC<=C, ?9IH=<LC VFGDµ:G:, B:I ?R?HA>><CG:I µ:VA µ? GFC ?9IO?A;F>F. & G;Q9<J GFJ Toyota, 
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?AC:I SC: >=>GFµ: >O?MI:>µSC< @I: C: 9:;SO?I G: ?;@:H?A: @I: G<LJ :CE;N9<LJ C: U?HGINC<LC 

>LC?ONJ G< S;@< G<LJ B:I >Fµ:AC?I 9?;I>>QG?;F ?RP;GF>F :9Q G<LJ :CE;N9<LJ B:I QOI HI@QG?;<. 

-Fµ:CGIBQ >G<IO?A< @I: GFC ?9IGLOFµSCF ?T:;µ<@D GFJ HIGDJ 9:;:@K@DJ ?AC:I F ?9:C:9;<>MIQ;I>F 

QHFJ GFJ IM?<H<@A:J B:I GFJ B<LHG<=;:J G<L :CE;N9<L D G<L <;@:CI>µ<=, :9< GFC B<;LTD GFJ 

MI<ABF>FJ ?NJ G<C ?;@PGF, µ? UP>F GF HIGD TIH<><TA: B:I G< kaizen.  
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,!0!0$2/! 
 

.: >ODµ:G:, <I 9AC:B?J B:I <I ?IBQC?J :B<H<LE<=C :C?RP;GFGF µ?G:R= G<LJ :;AEµF>F. , 
:;AEµF>D G<LJ @AC?G:I >=µTKC: µ? GFC 9:;P@;:T< >GFC <9<A: ?µT:CAV<CG:I. .: >ODµ:G: 9<L M?C 
:C:TS;<LC 9F@D SO<LC >O?MI:>G?A µ? GF O;D>F G<L 9;<@;Pµµ:G<J Microsoft Power Point: Mac 
2011.  
 
 

&MDCILD;< 1B?µOIGH 
-?HAM: 

-ODµ: 2.3 .: >GPMI: G<L S;@<L  16 
-ODµ: 2.5.: .;A@KC< MI:O?A;I>FJ  18 
-ODµ: 2.5.U .;A@KC< MI:O?A;I>FJ  18 
-ODµ: 2.11 $B:CQGFG?J G<L Manager  24 
-ODµ: 2.12.1 !:;PM?I@µ: MI:@;Pµµ:G<J Gantt , 
!F@D:http://en.wikipedia.org/wiki/File:GanttChartAnatomy.svg 

 
26 

-ODµ: 2.12.2 !:;PM?I@µ: 1I:@;Pµµ:G<J Gantt 28 
-ODµ: 2.12.3 !:;PM?I@µ: MI:@;Pµµ:G<J PERT 31 
-ODµ: 2.12.4 1IP@;:µµ: PERT G<L 9:;:M?A@µ:G<J GFJ 9:;:@;PT<L 2.12.4 36 
-ODµ: 2.12.5 1IP@;:µµ: Gantt G<L 9:;:M?A@µ:G<J GFJ 9:;:@;PT<L 2.12.4 42 
-ODµ: 3.2 4:GF@<;A?J BICM=CKC µ? :CGA>G<IO: 9:;:M?A@µ:G: 46 
-ODµ: 3.6 !<><GIB<9<AF>F BICM=C<L 54 
-ODµ: 4.1 '<CGSH< -PYµ<C @I: G: >GPMI: >GF HDXF :9<TP>?KC 59 
-ODµ: 4.5.1 "9A9?M: HDXFJ :9<TP>?KC B:I G=9<I 9;<UHFµPGKC 62 
-ODµ: 4.6.1 !:;PM?I@µ: 1SCM;<L :9<TP>?KC 63 
-ODµ: 4.6.2 1SCM;< :9QT:>FJ G<L 9:;:M?A@µ:G<J GFJ 9:;:@;PT<L 4.6  64 
-ODµ: 4.7.1 "C:HH:BGIBSJ H=>?IJ B:I :RI<HQ@F>F ?9I9GN>?KC 67 
-ODµ: 4.7.2 -GPMI: HDXFJ :9<TP>?KC 68 
-ODµ: 5.4.1 , IMS: G<L Jidoka 79 
-ODµ: 5.4.2 !:;P>G:>F ?C?;@<9<AF>FJ >L>GDµ:G<J Andon 82 
-OFµ: 5.4.3 4=BH<J Shewwhart (PDCA)  83 
-ODµ: 5.4.4 .: 9SCG? S  85 
-ODµ: 5.4.5 )C:9:;P>G:>F 9:;:M?A@µ:G<J muri, mura, muda  86 
-ODµ: 5.5 .< >9AGI GFJ +IGDJ !:;:@K@DJ  88 

 
 

&MDCILD;< ,;HO>GH 
-?HAM: 

!AC:B:J 2.6.1 1I?;@:>A?J >O?MA<L S;@<L B:I G< 9?;I?OQµ?CQ G<LJ 19 
!AC:B:J 2.6.2 MI?LB<H=C<L>?J MI?;@:>A?J >O?MI:>µ<= B:I G< 9?;I?OQµ?CQ G<LJ 20 
!AC:B:J 2.9.1 1I?LB<H=C<L>?J 1I?;@:>A?J "BGSH?>FJ G<L S;@<L B:I G< 9?;I?OQµ?C< 
G<LJ 

 
22 

!AC:B:J 2.10 1I?LB<H=C<L>?J MI?;@:>A?J 9<L L9<>GF;AV<LC U:>IBSJ MI?;@:>A?J 23 
!AC:B:J 2.12.: -L@B?CG;KGIBP :9<G?HS>µ:G: L9<H<@I>µNC O;QCKC 38 
!AC:B:J 2.12.U )9<G?HS>µ:G: O:H:;NC O;QCKC 39 
!AC:B:J 2.12.@ 4;A>Iµ< µ<C<9PGI 39 
!AC:B:J 2.12.M 1?M<µSC: ?BGIµD>?KC 40 
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&MDCILD;< &;>QHGH 
-?HAM: 

"IBQC: 5.1.1 !F@D:http://en.wikipedia.org/wiki/Sakichi_Toy  72 
"IBQC: 5.1.2 !F@D:http://www.gembapantarei.com/2012/03/mas  73 
"IBQC: 5.4.1 Type G Toyoda Automatic Loom, 9F@D : 
http://commons.wikimedia.org/wiki/ 

 
77 

"IBQC: 5.4.2 4P;G: >L>GDµ:G<J Kanban, !F@D : 
http://www.resourcesystemsconsulting.com/blog/archives/58 

 
80 

"IBQC: 5.4.3  -=>GFµ: :9?IBQCI>FJ Andon B:I T:;<>?I;DC:, !F@D: 
http://www.itek.mx/lenguage/andon-system.html 

 
81 
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1. %'PC:GVµ?CG (3F )µ?;IB:CIBD SBM<>F). Patrick j. Montana, Bruce H. Charnov . 
"BMQ>?IJ 4H?IMP;IEµ<J . ISBN : 960-209-567-9 

 

2. %1I<ABF>F, MI:O?A;I>F S;@<L Project Management. 1FµFG;IPMFJ  
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