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5657895:;;:< 6:=<>5?:@8;5< @ A8=8B8C D&?8@><;5E 5 

5;F5;5?5;G8  >:F;HC 7<C;:>:G5B< I5C &?:9<  :@  

@. 6. =,4,'#!3 (6,+"3() 

  !"#$%& #"'"("& )*!"+,-$./ . .$0.$.!.$1" 2-&$3,31.(-45.& *!36-443+ (78) 

$-39&3'.:" '.$":.(-45"/ !-"56./ 39;-52" $" )*!"+,/<=.- +3#'->42+./ . .#:-$-$./ 

+$-?$-> 4!-'%. 83,)(.2@ -- $" !-",@$3> )42"$3+5- ("423 $-+3#:30$3 *3 4339!"0-$.-

/: 9-#3*"4$342. . '3!313+.#$%. A:.2"6.3$$3- :3'-,.!3+"$.- (AB) 342"-24/ + 2"53> 

4.2)"6.. -'.$42+-$$%: 4!-'42+3: *3,)(-$./ 2!-9)-:313 325,.5". C!5.> *!.:-! *3-

'39$3> #"'"(. – 53:*@<2-!$%> 2!-$.$1 3*-!"23!3+ 78 [1]. D'$"53 .$2-$4.+$3 !"#+.-

+"<24/ '!)1.- *!.:-$-$./ AB, (-:) . *34+/=-$" $"423/="/ !"932". 

1. 5.$)(#$,//,! .,2!1$',3(/$! 3 )!J/,1,0$*!+",. $/K$/$'$/0! 

E3+!-:-$$%- 4.42-:% 2-&$3,31.(-45313 .$0.$.!.$1", +3#$.5?.- 5"5 "+23:"-

2.#.!3+"$$%- !"93(.- :-42" 2-&$3,313+, 3*.!"<24/ $" 931"2%- 9.9,.32-5. :3'-,-> 

2-&$3,31.(-45313 393!)'3+"$./, 9"#% '"$$%& 4+3>42+ +-=-42+, " *!. $-39&3'.:342. . 

$" :"2-:"2.(-45.- :3'-,. 2-&$3,31.(-45.& ,.6-$#."!3+ 78. E-13'$/ $" !%$5- ?.!3-

53 *!-'42"+,-$% *!3')52% 2"5.& .#+-42$%& F.!:-*!3.#+3'.2-,->, 5"5 Honeywell, As-

penTech, ProSim, SimSci-Esscor, KBC, ChemStations . '!. 8!.:-$-$.- G2.& 4.42-: *3-

#.2.+$3 32!"0"-24/ $" +4-& 42"'./& 0.#$-$$313 6.5," )42"$3+5., *3+%?"-2 9-#3*"4-

$342@ . )423>(.+342@ !"932% *!-'*!./2./, 4$.0"-2 3*-!"2.+$%- . 5"*.2",@$%- #"2!"-

2%, ):-$@?"-2 +!-'$3- +3#'->42+.- *!3.#+3'42+" $" 35!)0"<=)< 4!-'). 

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

78 2!)'$-- . $":$313 '3!30- 43+-!?-$42+3+"2@ *34,- $"("," 42!3.2-,@42+", " 

AB 42!3/=-134/ *!36-44" *3:31"-2 4)=-42+-$$3 ),)(?.2@ *!3-52$3-2-&$.(-45.- !--

?-$./. H23 3(-$@ +"0$3, *3453,@5) 60% 5"*.2",@$%& +,30-$.> '-,"-24/ $" !"$$.& 

42"'./& *!3-52.!3+"$./.  %/+,-$.- *!3-52$%& 3?.935 + 393!)'3+"$.. .,. '"0- ("4-

2. 2-&$3,31.(-453> 4&-:% *3#+3,/-2 +-!$)2@ #$"(.2-,@$3 93,@?-, (-: #"2!"2% $" AB.  

A$0.$.!.$13+%- .44,-'3+"$./, *!-'*!.$/2%- '3 34$3+$%& .$+-42.6.> . *)45" 

*!3.#+3'42+", *3#+3,/<2 3*2.:.#.!3+"2@ .4*3,@#3+"$.- 393!)'3+"$./, )(-42@  2!-93-

+"$./ $"'-0$342. . 9-#3*"4$342., *3'2+-!'.2@ 1323+$342@ *!3.#+3'42+-$$%& F3$'3+ 5 

!"932-, *!3"$",.#.!3+"2@ +3#'->42+.- 2-&$3,31.(-45.& . )*!"+,-$(-45.& !-?-$.> $" 

G53$3:.5) *!3.#+3'42+", G!13$3:.(-45)< . G53,31.(-45)< 4!-'). I,/ 2"5313 "$",.#" 

:30-2 *!.:-$/2@4/ . 42"2.(-453- . '.$":.(-453- :3'-,.!3+"$.-, $3 +:-423 :$313-

(.4,-$$%& *!3+-!35 32'-,@$%& 42"2.(-45.& 43423/$.> («&3,3'$%>» 42"!2, 25%, 50% . 

100% #"1!)#5., !"#$%- *!3')52% . *!.) 13!"#'3 )'39$-- .4*3,@#3+"2@ '.$":.(-45)< 

.:.2"6.3$$)< :3'-,@ *!36-44". 

A#+-42$%> *!"52.(-45.> *!.:-! – .44,-'3+"$.- *!3*)45$3> 4*3439$342. F"-

5-,@$3> 4.42-:%. AB 36-$.+"-2 4*3439$342@ 4.42-:% +%'-!0"2@ $3+%- $"1!)#5., 3*-

!-'-,/-:%- !"4?.!-$.-: *!3.#+3'42+-$$%& :3=$342->. J"423 +%/4$/-24/, (23 $-39-

&3'.:342. + !"4?.!-$.. 4.42-:% $-2, (23 *3#+3,/-2 4G53$3:.2@ '-4/25. :.,,.3$3+ 

'3,,"!3+ [2].  

83453,@5) ',/ '342.0-$./ 0-,"-:%& *!3.#+3'42+-$$%& !-#),@2"23+ :31)2 .4-

*3,@#3+"2@4/ !"#$%- 42!"2-1.. )*!"+,-$./, *3,@#3+"2-,< +"0$3 #$"2@, 5"5"/ .# $.& 

9)'-2 $".,)(?-> 9-# )=-!9" ',/ )423>(.+342. *!3.#+3'42+". AB *35"0-2, 5"5 *3+-'-2 

4-9/ 78 +3 +!-:/ . *34,- *)45", ., 2"5.: 39!"#3:, *3#+3,.2 43#'"2@ . *!3+-!.2@ GF-

F-52.+$%- 42!"2-1.. )*!"+,-$./ -=- '3 $"("," 42!3.2-,@42+". A#+-42-$ 4,)(">, 531'" 

4 *3:3=@< AB *!3.#+3'42+" 40.0-$$313 *!.!3'$313 1"#" #"5"#(.5 #" *3,("4"  )9--

'.,4/, (23 4&-:) *)45" *!3.#+3'42+" 4,-')-2 .#:-$.2@ .#-#" $-'342"25" *!3*"$" [2].  
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4$2!-5!#)/2$2.#'! 1-$6!07- 71-.2%!#'3 

K,<(-+"/ 2-&$3,31.(-45"/ *!36-')!" – *)45 )42"$3+5., +3 :$313: 3*!-'-,/<-

=.> )4*-& +4-13 *!3-52".  3#:30$342@ :$3135!"2$3 *3+23!.2@ *)45 + 4!-'- AB *3#+3-

,/-2 39-#3*"4.2@ G2) *!36-')!) $" !-",@$3> )42"$3+5-. H23 5"4"-24/ . 2-&$3,31.., . 

4.42-:% )*!"+,-$./, . 1323+$342. 3*-!"23!3+ !"932"2@ 4 $3+%: 39;-523: + $3+3> 4!--

'- )*!"+,-$./. 7"50- +"0$3 3*2.:.#.!3+"2@ 4)=-42+)<=.-, «$"9!34"2@» . *!3+-!.2@ 

$3+%- *!36-')!% )*!"+,-$./ (*-!-&3' 4 !-0.:" $" !-0.:, 4 :"!5. $" :"!5), *,"$3+%> 

. "+"!.>$%> 342"$3+ . *!.). K!3:- 2313, AB – GFF-52.+$%> .$42!):-$2 *!3+-'-$./ 

.44,-'3+"$.> *3 :-23'.5- «J23 *!3.#3>'-2, -4,.?», + ("42$342., + !":5"& 36-$5. *3-

2-$6.",@$%& 3*"4$342-> (HAZOP-"$",.#) [1]. 

 !"#$%$&'(!)*'+ '#,'#'-'#& 1$)%! 17)*.  8  

 %?-45"#"$$3- $- 32:-$/-2 $-39&3'.:342@ *3423/$$3 43+-!?-$42+3+"2@ *!3-

.#+3'42+3 *34,- *)45". D'.$ .# $-1"2.+$%& F"523!3+ – #"'-!05" :"2-!."," +$)2!. "*-

*"!"23+, ',/ +%/+,-$./ 5323!3> 2!"'.6.3$$3 .4*3,@#3+",34@ 42"2.(-453- :3'-,.!3+"-

$.-. D'$"53 ',/ "$",.#" -- !"#+.2./ +3 +!-:-$. $-39&3'.:3 AB. L"*!.:-!, $" 6-,,<-

,3#$3-9):"0$3: 53:9.$"2- F)$56.3$.!)-2 $-453,@53 +"!3($%& 532,3+, 4+/#"$$%& 

-'.$3> 4.42-:3> +3'34$"90-$./. 83453,@5) 532,% !"932"<2 + !"#$3- +!-:/, 23,@53 

AB :30-2 1"!"$2.!3+"2@, (23 +3'% &+"2.2 + !"#$%& !-0.:"& !"932% 78.  

E2"2.(-45.- :3'-,. *35"0)2, + 5"53> !-0.: *-!->'-2 78 *34,- .#:-$-$./ 

)*!"+,-$./, $3 $- 36-$/2 )423>(.+342@ *!36-44" *34,- 2"5313 *-!-&3'". AB *!-'45"-

0-2 2!"-523!.< *-!-&3'" *!36-44" .# 3'$313 43423/$./ + '!)13- + ?.!353: +!-:-$$$: 

'."*"#3$-, + 23: (.4,- #" *!-'-,":. $3!:",@$313 !-0.:", " G23 *3#+3,.2 *!3+-!.2@ 

*32-$6.", *3+%?-$./ *!3.#+3'.2-,@$342. 9-# )1!3#% 325"#3+. 

8$')* ' 7)/-.#!#'! #!')1-.2#$)/!+ 

A:.2"6.3$$%- :3'-,. – GFF-52.+$%> .$42!):-$2 *3.45" . )42!"$-$./ $-.4-

*!"+$342-> + 78. L"*!.:-!, $" *!3.#+3'42+- :-2.,:-!5"*2"$" 3*-!"23!": $- )'"+"-

,34@ )42"$3+.2@ 42"9.,@$%> !"4&3' +3'% .# ?,-:" 42!.**.$1-53,3$$%. L)0$%> !--

0.: 9%, *3'39!"$ . + 2-(-$.- 24 ( *!3+-!-$ $" .:.2"6.3$$3> :3'-,., *34,- (-13 !--

?-$.- 9%,3 *-!-$-4-$3 $" !-",@$%> 78 [2]. H232 0- *3'&3' *!.:-$.: 5 .$0.$.!.$1) 

.#:-$-$.> 78, 9-# 5323!%& $- 39&3'.24/ $. 3'$3 *!3.#+3'42+3. 

2. 5.$)(#$,//,! .,2!1$',3(/$! 3 $/K$/$'$/0! +$+)!.L M-'(31!/$% 

D2 1!":32$342. +$-'!-$./ 4.42-:% )*!"+,-$./ (EM) #"+.4.2 '342.0-$.- 3*-!"-

6.3$$%& 6-,-> *!36-44". AB +34*!3.#+3'.2 !-",.42.($%- 46-$"!.., *3 5323!%: EM 

:30-2 9%2@ #"!"$-- *!32-42.!3+"$" + '.$":.5-.   !-#),@2"2- :30$3 36-$.2@:  

– 53$F.1)!"6.< 3*-!"23!45.& 42"$6.> (*3 $"1,/'$342. *!-'42"+,-$./ 78); 

– 4*3439$342@ 9"#3+%& !-1),/23!3+ *3''-!0.+"2@ $"'-0$)< !"932) 78;  

– 1323+$342@ 4.42-:% *!32.+3"+"!.>$3> #"=.2% *!-')*!-0'"2@ +%&3' 39;-52" 

#" *!-'-,% 9-#3*"4$3> !"932%; 

– !"932) *3'4.42-: )*!"+,-$./ 393!)'3+"$.-: (+ ("42$342., !32"6.3$$%:); 

– 4*3439$342@ 4.42-:% 4.1$",.#"6.. *!.+,-5"2@ +$.:"$.- 3*-!"23!" 5 +3#:30-

$%: 493/:.  

91/':';.6'3 $1!-./$-)*'" )/.#6'+ 

HFF-52.+$342@ )*!"+,-$./ 78 $"*!/:)< #"+.4.2 32 G!13$3:.5. !"93(.& :-42 

3*-!"23!3+. K3$43!6.): *3 )*!"+,-$.< + $-?2"2$%& 4.2)"6./& (ASM) !"#!"932", !--

53:-$'"6.. *3 '.#">$) . $"+.1"6.. 3*-!"23!45.& .$2-!F->43+ NEM 4 )(-23: (-,3+--

(-45313 F"523!" (4:. www.asmconsortium.net). AB .4*3,@#3+",34@ ',/ 36-$5. G2.& !-?--

$.> + 4!"+$-$.. 4 2!"'.6.3$$%:.. O%,3 )42"$3+,-$3, (23 + 4!-'$-: 3*-!"23!% $" 45% 

9%42!-- +%*3,$/,. #"'"$./, $" 25% )4*-?$-- )42!"$/,. 325"#%, $" 40% ("=- 39$"!)-

0.+",. 325"#% '3 4!"9"2%+"$./ *-!+3> 4.1$",.#"6... H23 '"-2 13'3+)< G53$3:.< + 
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800 2%4. '3,,. ',/ 2"5313 *!3.#+3'42+", 5"5 G2.,-$3+%> #"+3'. A4*%2"$./ 4 *3:3=@< 

AB *3'2+-!0'"<2 2"50- +%13'% 32 .4*3,@#3+"$./ 2"5 $"#%+"-:%& «G53,31.(-45.&» 

.$2-!F->43+, F35)4.!)<=.& +$.:"$.- 3*-!"23!" $" -42-42+-$$3: !"#+.2.. "+"!.>-

$%& 4.2)"6.> (+ *!32.+3+-4 2!"'.6.3$$3> 0-4253> .-!"!&.(-453> 42!)52)!- .$2-!-

F->4").  

8-$2!-*. *$#<'&7-.6'' =4> ' 8?@ 

AB +%/+,/-2 $-'342"25. + 53$F.1)!"6.. 4.42-: !"4*!-'-,-$$313 )*!"+,-$./ 

(NEM) . *!32.+3"+"!.>$3> #"=.2% (8PQ). L"42!3>5" G2.& 4.42-: – .#+-42$3- 93,@$3- 

:-423 +$-'!-$./ EM. K $"(",) *)45" *!3-52 4.42-:%, 5"5 *!"+.,3, *3,3$ 3?.935: .& 

+$34.2 2-&$3,31 $" 42"'.. 2-&$.(-45313 #"'"$./, '39"+,/-2 *!3-52"$2, ., $"53$-6, .$-

0-$-!, 53$F.1)!.!)<=.> 9"#) '"$$%& 4.42-:%. B$31.- 3?.95. )42!"$/<24/ $" .4-

*%2"$./&, $3 + *3,$3> :-!- *!3+-!.2@ *!3-52 '3 *)45" $-+3#:30$3 .#-#" 31!3:$313 

(.4," 4.2)"6.>, + 5323!%& "+23:"2.5" '3,0$" +-42. 4-9/ *!"+.,@$3 (3439-$$3 G23 32-

$34.24/ 5 4.42-:": 8PQ). I,/ 4,30$%& 78 423.:342@ '$/ *!3423/ 4342"+,/-2 432$. 

2%4/( '3,,"!3+, 324<'" "52)",@$342@ :-23'3+, *3+%?"<=.& 1323+$342@ NEM 5 *)45).  

I3 4.& *3! ',/ !-?-$./ G23> #"'"(. *!-',"1",.4@ 2"5 $"#%+"-:%- 4.42-:% «tie-

back», 4+/#%+"<=.- *!3-52 EM 4 '.$":.(-45.:. #+-$@/:., 3*.4%+"<=.:. *3+-!&$3-

42$)< !-"56.< 39;-52" $" )*!"+,/<=.- +3#'->42+./. 7"5.: 4*34393: :30$3, 53$-(-

$3, 39$"!)0.2@ $-+-!$3- $"*!"+,-$.- !-1),.!)<=-13 4.1$",", $3 $-,@#/ *!3+-!.2@ 

,31.5) 4!"9"2%+"$./ 9,35.!3+35 + 453,@53-$.9)'@ 43'-!0"2-,@$3> 4.2)"6...  

E3+!-:-$$%> *3'&3' 43423.2 + .$2-1!.!3+"$.. .:.2"6.3$$3> :3'-,. 4 4.:)-

,/23!3: 53$2!3,,-!", *3+23!/<=.: F)$56.3$",@$342@ !-",@$313 53$2!3,,-!". 7"50- 

:31)2 9%2@ *!3G:),.!3+"$% 3*-!"23!45.> .$2-!F->4 . 53$F.1)!"6./ *!32.+3"+"!.>-

$313 53$2!3,,-!".   !-#),@2"2- (.4,3 3?.935 + 53$F.1)!"6.. 9"#3+%& 53$2!3,,-!3+ . 

8PQ-53$2!3,,-!" :30-2 9%2@ 4+-'-$3 *!"52.(-45. 5 $),<.  

L"*!.:-!, AB 5!)*$%& 53:*!-443!3+ *3#+3,/-2 #"9,"13+!-:-$$3 +%/+.2@ '--

F-52% 4.42-:% .& #"=.2%. M=-!9 32 *3,3:5. 53:*!-443!3+ 4342"+,/-2 '-4/25. :.,-

,.3$3+ '3,,"!3+, *3453,@5) +5,<("-2 $- 23,@53 #"2!"2% $" *!.39!-2-$.- $3+313 .,. 

!-:3$2 4)=-42+)<=-13 393!)'3+"$./, $3 . *32-!. .#-#" *!3423/ (*!. 4-!@-#$3: *3-

+!-0'-$.. $" +$-'!-$.- $3+313 393!)'3+"$./ :30-2 *32!-93+"2@4/ 2–3 13'"). 

A.)/-$+*. )')/!:B )'&#.%';.6''  

E.42-:% )*!"+,-$./ 4.1$",.#"6.-> 4339="<2 3*-!"23!) 39 325,3$-$./& 32 

$3!:",@$313 F)$56.3$.!3+"$./ 78 . !-53:-$')<2 53!!-52.!)<=.- '->42+./. D'$"53 

31!3:$3- (.4,3 ","!:.!)-:%& + NEM *"!":-2!3+ *3+%?"-2 $"1!)#5) $" 3*-!"23!3+, " 

:",3#$"(.:%- ","!:% ,.?@ 32+,-5"<2 .&, 231'" 5"5 *!3*)45 4)=-42+-$$%& ","!:3+ 

(!-+"2 $"!)?-$./:. !-0.:", 342"$3+5":. *!36-44" ., 5"5 4,-'42+.-, 5"2"42!3F.(--

45.:. G53$3:.(-45.:. *32-!/:..  

A44,-'3+"$./ 4+.'-2-,@42+)<2 3 +3#:30$342. !-#53 4$.#.2@ (.4,3 $"42)*"<-

=.& ","!:3+ (5"5 4!-'$--, 2"5 . *.53+3-) . 5"!'.$",@$3 .#:-$.2@ .& !"4*!-'-,-$.- + 

*3,@#) ","!:3+ +%435313 )!3+$/ (4:. www.eemua.org/). 8!. G23: AB 39,-1("-2 $"-

42!3>5) . *!3+-!5) 4.42-:, *3453,@5) *3#+3,/-2 .44,-'3+"2@ .& !"932) + 23($3 +34-

*!3.#+-'-$$3> '.$":.(-453> 4!-'-. O,"13'"!/ *!31$3#.!3+"$.< 53!!3#.. +3#:30$3 

2"50- 43#'"$.- 2"5 $"#%+"-:%& «53!!3#.>$%&» ","!:3+, *!-')*!-0'"<=.& 3 53!!3-

#.3$$3-3*"4$%& !-0.:"&. 8!31$3# *35"#"2-,-> 5"(-42+" :30-2 .4*3,@#3+"2@4/ . ',/ 

3*3+-=-$./ 3 $"&30'-$.. 78 + #3$- #$"(-$.> *"!":-2!3+, 1!3#/=-> $"!)?-$.-: 4*--

6.F.5"6.. *!3')523+ (","!: «*3 5"(-42+)»), . '"0- 43+-23+"2@ -:), 5"5 ):-$@?.2@ 

!.45 $-5"(-42+-$$3> *!3')56...  
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C#,'#'-'#& 7)$2!-5!#)/2$2.##B" )')/!: 71-.2%!#'3 

 "0$->?.> *!.:-! .4*3,@#3+"$./ AB – )43+-!?-$42+3+"$$%- 4.42-:% )*!"+-

,-$./ (APC) [3], .'-/ 5323!%& – *!31$3#.!3+"$.- 9)')=-13 *3+-'-$./ 78 . +%93! 

)*!"+,-$.>, 39-4*-(.+"<=.& ,)(?-- #$"(-$.- #"'"$$313 5!.2-!./ 3*2.:.#"6.. *!. 

439,<'-$.. 2-&$.53-G53$3:.(-45.& 31!"$.(-$.>.   !-#),@2"2- )'"-24/ !-?.2@ !"#$3-

39!"#$%- #"'"(. )*!"+,-$./ *!36-443: – 32 +%43535"(-42+-$$3> 42"9.,.#"6.. '3 3*-

2.:.#"6.. G53$3:.(-45.& *35"#"2-,->. L" $.0$-: )!3+$- ()*!"+,-$.- 1!)**":. 393-

!)'3+"$./ .,. 32'-,@$%:. )42"$3+5":.) ',/ *!31$3#.!3+"$./ .4*3,@#)<24/ *!342%- 

+&3'3-+%&3'$%- :3'-,.; $3 ',/ 3*2.:.#"6.. !"932% 1!)**% )42"$3+35 .,. *!3.#+3'-

42+" + 6-,3: $)0$% F)$'":-$2",@$%- .:.2"6.3$$%- :3'-,. 78. 

7"5, + *!3.#+3'42+- *3,.:-!" #"'"(" PNE-4.42-:% 43423.2 + *,"+$3: ., *3 +3#:30-

$342., 9%42!3: *-!-&3'- :-0') :"!5":. *3,.:-!". I,/ G2313 .4*3,@#)-24/ AB,  *3#+3-

,/<=-- +%(.4,.2@ 3*2.:",@$)< 2!"-523!.< *-!-&3'" 4 )(-23: 4)=-42+)<=.& 31!"$.(--

$.>. I!)13> *!.:-! – :3'-,@ '-:-2"$.#"23!", 325,3$-$.- 5323!3> 32 *!3-52$%& 2-*,3+313 

. :"2-!.",@$313 9","$43+ $- *!-+%4.,3 2% [4]. L" $-> *!3+3'.,.4@ $"42!3>5" 53$2)!3+ 

!-1),.!3+"$./ . *3?"13+3- 2-42.!3+"$.- (+3442"$3+,-$.- *"!":-2!3+ *!31$3#.!)<=.& 

+&3'3-+%&3'$%& :3'-,-> #" 4(-2 *3'"(. $" 39;-52 4*-6.",@$%& 2-423+%& 4.1$",3+); 232 0- 

G:.2.!)-:%> «*!36-44» .4*3,@#3+",4/ ',/ $"42!3>5. . .4*%2"$.> 4.42-:%.  

A *34,- +$-'!-$./ PNE-4.42-:% AB 4)=-42+-$$3 *3+%?"-2 GFF-52.+$342@ 

)*!"+,-$./. D'$"0'% *3,)(-$$%- *!31$3#.!)<=.- :3'-,. +!-:/ 32 +!-:-$. $)0'"-

<24/ + )23($-$.., *3453,@5) .#:-$/<24/ !-",@$%- !-0.:% !"932% 78. E3+!-:-$$%- 

PNE-2-&$3,31.. .4*3,@#)<2 23($%- .:.2"6.3$$%- :3'-,. ',/ *3'42!3>5. + !-0.:- 

!-",@$313 +!-:-$. 53GFF.6.-$23+ *!31$3#.!)<=.& :3'-,-> ., 5"5 4,-'42+.-, *3+%-

?"<2 5"(-42+3 +-'-$./ *!36-44". 

R4,. + 78 -42@ $-39&3'.:%> «#"*"4», PNE-4.42-:% '"<2 9%42!%> G53$3:.(--

45.> GFF-52. AB *3:31"-2 #'-4@ '+3/53: *!-'+"!.2-,@$3 36-$.2@ G232 GFF-52 («*!3.1-

!"+» PNE-)*!"+,-$.- $" :3'-,.) . *!3+-42. #$"(.2-,@$)< ("42@  *!3-52.!3+"$./ 4.4-

2-:% '3 *)45" 39;-52". 8!. 2"53: !"45,"'- PNE )'"-24/ #"*)42.2@ )0- (-!-# ?-42@ $--

'-,@ *34,- *)45" 78 . 4)=-42+-$$3 )453!.2@ +3#+!"2 .$+-42.6.> [4].  

L"53$-6, 4 *3:3=@< 4*-6.",@$%& .$42!):-$23+ !-",@$3- 43423/$.- 78 (+5,<-

("/ 43423/$.- EM) .:*3!2.!)-24/ + AB, !-0.: 5323!3>  «*3'+3'.24/» 5 !-0.:) )42"-

$3+5. [1]. H23 *3#+3,/-2 *!3+-!.2@ $" .:.2"6.3$$3> :3'-,. *34,-'42+./ )*!"+,/<-

=.& '->42+.> *-!-' .& !-",.#"6.-> $" 39;-52-.  

3. 5.$)(#$,//,! .,2!1$',3(/$! 3 4(2(*(J -',$43,2+)3!//,0, M-'(31!/$%  

A:.2"6.3$$%- :3'-,. 4 )4*-&3: .4*3,@#)<24/ + #"'"("& 3*!-'-,-$./ :"2-!.-

",@$%& . 2-*,3+%& 9","$43+, 39$"!)0-$./ $-*!"+.,@$%& .#:-!-$.> . 41,"0.+"$./ 

'"$$%& ',/ 6-,-> :3$.23!.$1", '3,134!3($313 *,"$.!3+"$./ . 42"2.(-453> 3*2.:.#"-

6.. *!3.#+3'42+". L-'3)(-2 +3#:30$%& '.49","$43+ !-#53 4$.0"-2 5"(-42+3 )*!"+,--

$./ *!3.#+3'42+3:, " AB *3#+3,/-2 39$"!)0.+"2@ . 324-5"2@ $-43423/2-,@$)< . *!3-

2.+3!-(.+)< .$F3!:"6.<, *3'5,<("/ 5 "$",.#) 2-5)=.- .#:-!-$./ *-!-:-$$%& *!3-

6-44" . '"$$%- ,"93!"23!$%& "$",.#3+ [5].  

AB *3#+3,/-2 ),)(?.2@ F)$56.3$.!3+"$.- . 4$.#.2@ 423.:342@ 43*!3+30'--

$./ MES-4.42-:, 4,)0"=.& :3423: :-0') 4.42-:":. )*!"+,-$./ !-",@$313 +!-:-$. . 

4.42-:":. 53!*3!"2.+$313 )*!"+,-$./ (2.*" ERP). MES-4.42-:% 4,30$%, '3!31. . 

2!)'3-:5. *!. .$42",,/6.., *)45-, 2-42.!3+"$.. . :3'.F.5"6.., 5323!%- *!. 2!"'.-

6.3$$3: *3'&3'- *!3+3'/24/ $" !-",@$3: *!3.#+3'42+-.   *34,-'$-- +!-:/ .'-/ «.:.-

2.!3+"2@» !-",@$%> *!36-44 ',/ *3''-!05. +4-13 6.5," MES-4.42-: *-!-?," + *!"5-

2.(-45)< *,345342@ [6]. H23 *!3/+,/-24/ )0- $" 42"'.. !"#!"9325., +5,<("/ *!3-52.-

!3+"$.-, !-",.#"6.<, *)45, 39)(-$.- *-!43$"," . *3''-!05) 4.42-:.  



 !"#$% 3 &'(")$*!+",! -'$.!/!/$! $.$)(#$,//,0, $ ",.-1!"+/,0,  

.,2!1$',3(/$% $ +'!2+)3 (3),.()$4(#$$ .,2!1$',3(/$% 
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L- :-$-- +"0$3 AB . ',/ !"932% )0- +$-'!-$$%& MES-4.42-:, $"*!.:-!, + 3*-

2.:",@$3: *,"$.!3+"$.. [8]. L" 5"0'3: ?"1- !-5)!4.+$3> *!36-')!% *,"$.!3+"$./ 

!-?"-24/ #"'"(" ,.$->$313 *!31!"::.!3+"$./ (S8) $" 34$3+- 2"5 $"#%+"-:3> :"2!.6% 

#"'"(. S8. D2 23($342. -- #"'"$./ 4)=-42+-$$3 #"+.4.2 5"(-42+3 !-?-$./, $3 .4&3'-

$%- '"$$%-, *3 5323!%: 42!3.24/ $"(",@$"/ :"2!.6", )42"!-+"<2. I,/ *!-3'3,-$./ 

G23> 4.2)"6.. $" 2-5)=-: ?"1- *!36-')!% !-?-$.- (4+3>42+" 4%!@/, !-0.: !"932% 

)42"$3+5.) *-!-'"-24/ + .:.2"6.3$$)< :3'-,@, 5323!"/ +%(.4,/-2 $3+%- 3293!% . 5"-

(-42+3 *!3')523+. H2. '"$$%- .4*3,@#)<24/ ',/ 53!!-56.. :"2!.6% #"'"(. S8, . 2"5 

*3+23!/-24/ '3 2-& *3!, *35" $- +%*3,$/-24/ 5!.2-!.> 4&3'.:342. !-?-$./. 

A("1N*!/$! 

R=- 4!"+$.2-,@$3 $-'"+$3 34$3+$3- $"#$"(-$.- AB + 4.42-:"& *!3:%?,-$$3> 

"+23:"2.#"6.. 4+3'.,34@ 5 :3'-,.!3+"$.< 78 ',/ 6-,-> 53:*@<2-!$313 2!-$.$1" 

3*-!"23!3+.   *34,-'$.- 13'% 4*-52! #"'"(, !-?"-:%& 4 *3:3=@< AB, *3423/$$3 

!"4?.!/-24/. E!-'. 30.'"-:%& $3+%& *342"$3+35 32:-2.: 4,-')<=.-: 

– *-!-&3' 5 -'.$3> .:.2"6.3$$3> :3'-,. ',/ 394,)0.+"$./ +4-13 0.#$-$$313 

6.5," 78 – 32 *!3-52.!3+"$./ '3 *3''-!05. .#:-$-$.>. 

– .4*3,@#3+"$.- AB ',/ )*!"+,-$./ 78 + !-",@$3: +!-:-$.. P,13!.2:% 3*2.-

:.#"6.. !-",@$313 +!-:-$. $" 9"#- F)$'":-$2",@$%& :3'-,-> *!36-44" :31)2 9%2@ 

!-",.#3+"$%, 5"5 23,@53 9)')2 +342!-93+"$% *!"52.53> "+23:"2.#"6...    

– *342!3-$.- 4.42-: *3''-!05. *!.$/2./ 3*-!"23!45.& !-?-$.> $" 9"#- AB. 

M0- 4->("4 53!!3#.>$%- . 2-&$3,31.(-45.- ","!:% :31)2 +%(.4,/2@4/ $" 9"#- AB. 

D'$"53 2- 0- :3'-,. :31)2 *!.:-$/2@4/ . ',/ *!31$3#.!3+"$./ 43423/$.> 78 4 6-,@< 

3934$3+"$./ +%93!" )*!"+,/<=.& +3#'->42+.>.  

– *3,$"/ .$2-1!"6./ MES-4.42-: . AB. H23 *3#+3,.2 3&+"2.2@ .:.2"6.3$$%: 

:3'-,.!3+"$.-: +4- 42"'.. !"#!"9325., F)$56.3$.!3+"$./ . *3''-!05. 4.42-:. 

R42@ 4-!@-#$%- 34$3+"$./ *3,"1"2@, (23 $"42)*.+?-- '-4/2.,-2.- 42"$-2 +!-:--

$-: 232",@$313 *!3$.5$3+-$./ AB + 4.42-:% *!3:%?,-$$3> "+23:"2.#"6... 

>$)!'()M'( 
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