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 !" 622.276.53 

 .!. "#$%&'() 

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

*+,-./!0,-,1,+2, 2 *+,-./*33,4526+/!57 – 

681+,9:2, +8;-86<,+2= !/6,-:,+!56/68+2= 

./-+/>/0?68@A,9 2 +,35,;,-,-8085?68@A,9 

/5-8!<,9 

3,$$#,-"&.,4-$5 .)6")$0 6).07!/&5 8/!"()899!%-&./)$-& 6")#07:!//)() 6"!+6"&-
5-&5.  "&.!+!/0 )$/)./0! 8-,60 6")(",##0 8/!"()$;!"!<!/&5, 6)=.):54>&! $/&=&-? 8/!"()-
=,-",-0 /, 6")&=.)+$-.).  )%,=,/0 .)=#)</)$-& 6"&%:,+/01 6")(",## Knowledge Manager 
& Expert Optimizer 6) )6-&#&=,@&& 8/!"()- & -!6:)6)-"!;:!/&5. 

 

# $%&'()*+( ,%)- .%/01&21(2 /*13+4%&25 6*(0,(2+3(&7%,% 8172%01 

. %9(&$(3(*++ :&2%;3+.%,% 8:*7<+%*+0%.1*+= $0%4->'(**-? $0()$0+=2+; 

@%&&++. A88(72+.*%( +&$%'5/%.1*+( 6*(0,(2+3(&7%,% $%2(*<+1'1 =.'=(2&= 

*(%9?%)+4%; %&*%.%; )'= 4%)(0*+/1<++ $0%4->'(**%; &8(0- + .&(; 67%-

*%4+7+. B%.->(*+( 688(72+.*%&2+ +&$%'5/%.1*+= 6*(0,++ &(,%)*= $0(.01-

2+'%&5 . ,%&:)10&2.(**:C /1)13: $(0.%&2($(**%; .1D*%&2+. 

# *1&2%=E(( .0(4= &21*%.+2&= 172:1'5*-4 $%*=2+( «6*(0,(2+3(&71= 

9(/%$1&*%&25», 7%2%0%( . %2(3(&2.(**%; $0172+7( +&$%'5/:(2&= & 1994 ,. 

$0+4(*+2('5*% 7 9(/%$1&*%&2+ 0(,+%*%. + &201*- . <('%4. # :&'%.+=? &21-

*%.'(*+= *%.%; 7%*<($<++ $0%4->'(**%; 9(/%$1&*%&2+ + .*()0(*+= . $017-

2+7: 7%4$'(7&*-? 1:)+2%. 9(/%$1&*%&2+ %&%9%( /*13(*+( $0+%90(21(2 

+ 6*(0,(2+3(&71= 9(/%$1&*%&25 $0%4->'(**-? $0()$0+=2+;. F( 4%D*% 2017-

2%.125 717 &%&2%=*+( /1E+E(**%&2+ $0()$0+=2+=, ,0:$$- $0()$0+=2+;, %2 

:,0%/- )(8+<+21 . %9(&$(3(*++ %9%&*%.1**-? $%20(9*%&2(; . 6*(0,++ 67%-

*%4+3(&7+ )%&2:$*-4+ 2%$'+.*%-6*(0,(2+3(&7+4+ 0(&:0&14+ 20(9:(4%,% 

713(&2.1 . *%041'5*-? :&'%.+=? + $0+ 30(/.-31;*-? %9&2%=2('5&2.1?. 

# &201*( $0%+&?%)+2 7%00(7<+= 7%4$'(7&1 *%0412+.*%-2(?*+3(&7+? 

)%7:4(*2%. $% $0%4->'(**%; 9(/%$1&*%&2+. G%%2.(2&2.:CE+( $%/+2+.*-( 

+/4(*(*+= .%>'+ + . H()(01'5*-; /17%* «I9 6*(0,%&9(0(D(*++ + % $%.--

>(*++ 6*(0,(2+3(&7%; 688(72+.*%&2+ + % .*(&(*++ +/4(*(*+; . %2)('5*-( 

/17%*%)12('5*-( 172- @%&&+;&7%; H()(01<++» %2 23 *%=90= 2009 ,. J('5C 

)1**%,% /17%*1 =.'=(2&= &%/)1*+( $01.%.-?, 67%*%4+3(&7+? + %0,1*+/1<+%*-

*-? %&*%. &2+4:'+0%.1*+= 6*(0,%&9(0(D(*+= + $%.->(*+= 6*(0,(2+3(&7%; 

688(72+.*%&2+. # &%%2.(2&2.++ & )1**-4 /17%*%4 )'= 0=)1 2%.10%., %&%9(*-
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*% & *+/7%; 6*(0,(2+3(&7%; 688(72+.*%&25C, 9:):2 $0+4(*=25&= %,01*+3(-

*+= +4$%021, $0%+/.%)&2.1 + %9%0%21 . @%&&+;&7%; H()(01<++. 

I)*%; +/ .1D*(;>+? &%&21.'=CE+? $%*=2+= «6*(0,(2+3(&71= 9(/%$1&-

*%&25» =.'=(2&= $%.->(*+( 688(72+.*%&2+ +&$%'5/%.1*+= 2%$'+.*%-

6*(0,(2+3(&7+? 0(&:0&%. + &%/)1*+( *(%9?%)+4-? :&'%.+; )'= $(0(.%)1 67%-

*%4+7+ $0()$0+=2+; *1 6*(0,%&9(0(,1CE+; $:25 01/.+2+=. A*(0,%(47%&25 

. $0%4->'(**%&2+ @%&&++ $%-$0(D*(4: . 2–3 01/1 $0(.->1(2 %9E(4+0%.:C, 

$0+ 62%4 &2%+4%&25 6*(0,++ 9:)(2 2%'57% .%/01&2125. A7%*%4+3(&7+; 70+/+& 

$0+.(' 7 &*+D(*+C &$0%&1 *1 $0%):7<+C. # 0(/:'5212( $%20(9'(*+( 6'(720%-

6*(0,++ . &201*( &*+/+'%&5 . *131'( 2009 ,. *1 10 % 7 :0%.*C $0%>'%,% ,%)1, 

1 $% %2)('5*-4 2(00+2%0+=4, ,)( .-&%71 7%*<(*201<+= $0()$0+=2+; 3(0*%; 

+ <.(2*%; 4(21'':0,++, – )% 40 % [1]. B0+ 62%4 )%',+ 0%/*+3*-? $%20(9+2(-

'(; .-0%&'+ )% 100 4'0) 0:9. I)*%; +/ ?10172(0*-? 3(02 &%.0(4(**%,% $(-

0+%)1 =.'=(2&= $0%.()(*+( 0(8%04- 6'(720%6*(0,(2+7+, %&*%.*%; &%&21.-

'=CE(; 7%2%0%; &21'% &%/)1*+( %$2%.%,% + 0%/*+3*%,% 0-*71 6'(720%6*(0,++ 

+ 4%E*%&2+. "17 %24(31(2&= . 019%2( [1], *(%9?%)+4% .*(&(*+( +/4(*(*+; 

. )(;&2.:CE+( B01.+'1 8:*7<+%*+0%.1*+= %$2%.%,% + 0%/*+3*%,% 0-*7%. 

6'(720+3(&7%; 6*(0,++, 7%2%0-( )%'D*- /1E+2+25 $%20(9+2('= %2 *(7%*20%-

'+0:(4%,% 0%&21 <(* *1 6'(720%6*(0,+C. # )1**%4 &':31( 6*(0,%&9(0(D(*+( 

$%/.%'+2 &*+/+25 /1.+&+4%&25 $0()$0+=2+; %2 0%&21 210+8%.. 

B%.->(*+( 6*(0,%688(72+.*%&2+ $0()$0+=2+= %9-3*% *13+*1C2 

& $0%.()(*+= 6*(0,(2+3(&7%,% 1:)+21. !'= 62%,% $0()$%32+2('5*(; *( .-$%'-

*=25 62: 019%2: &.%+4+ &+'14+, 1 $0+,'1&+25 $0%8(&&+%*1'5*%,% 6*(0,(2+3(-

&7%,% 1:)+2%01. G(05(/*-; 6*(0,(2+3(&7+; 1:)+2 – 9%'5>1= + 20:)%(471= 

019%21. # &.=/+ &% &'%D*%&25C + .-&%7%; &2%+4%&25C 6*(0,(2+3(&7%,% 1:)+-

21 0:7%.%)&2.% %9&'():(4%,% $0()$0+=2+= *( .&(,)1 &3+21(2 (,% *(%9?%)+-

4-4 + $%'(/*-4. I9E($0+*=2%, 32%9- 1:)+2%0 + %9&'():(4%( $0()$0+=2+( 

*1 71D)%4 +/ 621$%. 1:)+21 $0+?%)+'+ 7 7%*&(*&:&: % )%&2+,*:2-? 0(/:'521-

21?, &'():CE+? *14(31(4-? >1,1?. " 4(2%)+7( 6*(0,(2+3(&7%,% 1:)+21, 7%-

2%01= )%'D*1 %9(&$(3+.125 $%621$*:C 019%2:, $0()K=.'=C2&= &'():CE+( 

20(9%.1*+=: 

 ! .%/4%D*%&25 $0+4(*(*+= )'= .&(? 2+$%. $0%+/.%)&2. + $0()$0+=2+;; 

 ! :3(2 .&(? .+)%. 6*(0,++; 

 ! :4(*5>(*+( .0(4(**-? /12012 1:)+2%01 $:2(4 417&+41'5*%; &21*-

)102+/1<++; 

 ! .%/4%D*%&25 +)(*2+8+71<++ 621$%. )'= $0%)%'D(*+= 019%2- +'+ 

:&'%.+; (( $0(701E(*+=; 

 ! .%/4%D*%&25 +&$%'5/%.1*+= . 713(&2.( 91/- )'= &%20:)*+3(&2.1 

& )0:,+4+ 1:)+2%014+. 
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L(2%)+71 $0%.()(*+= 6*(0,(2+3(&7%,% 1:)+21 4%D(2 .7'C3125 . &(9= 

&'():CE+( 621$-: 

1. B0().10+2('5*-; 7%*2172 1:)+2%01 & 0:7%.%)&2.%4 $0()$0+=2+=: 

 ! %/*17%4'(*+( & $0()$0+=2+(4, $0%+/.%)&2.(**-4+ $0%<(&&14+ 

+ '+*+=4+; 

 ! /17'C3(*+( )%,%.%01 & 0:7%.%)&2.%4 $0()$0+=2+= *1 $%&'():CE:C 

)(=2('5*%&25. 

2. G%&21.'(*+( 6*(0,%91'1*&1 $%20(9'(*+= 6*(0,++ *1 $0()$0+=2++ 

(%$0()('(*+( .%/4%D*%&2(; 67%*%4++ 6*(0,++). 

3. I<(*71 67%*%4++ 6*(0,++ + 67%*%4+3(&7%,% 688(721 %2 $0%.()(*+= 

01/'+3*-? .%/4%D*-? 4(0%$0+=2+;: 

 ! $%),%2%.71 $0%,0144- 6*(0,%&9(0(D(*+=; 

 ! $%),%2%.71 %&*%.*-? 2(?*+3(&7+? + 67%*%4+3(&7+? )1**-?; 

 ! &%&21.'(*+( + $0()&21.'(*+( 0:7%.%)&2.: $0()$0+=2+= %23(21 $% 

6*(0,(2+3(&7%4: 1:)+2:. 

4. #*()0(*+( $0%,0144- 6*(0,%&9(0(D(*+=: 

 ! /1$:&7 &+&2(4- 6*(0,(2+3(&7%,% 4(*()D4(*21; 

 ! )%%9&'()%.1*+(, +/:3(*+( )%&2+,*:2-? 0(/:'5212%. + 2.). 

I&*%.*-4 +*&20:4(*2%4 &%701E(*+= $%20(9'(*+= 6*(0,++ + $%.->(-

*+= 688(72+.*%&2+ +&$%'5/%.1*+= 6*(0,++ *1 $0%4->'(**-? $0()$0+=2+=? 

=.'=(2&= 6*(0,(2+3(&7+; 4(*()D4(*2. A*(0,(2+3(&7+; 4(*()D4(*2 $0()-

&21.'=(2 &%9%; &+&2(4: :$01.'(*+=, %&*%.1**:C *1 $0%.()(*++ 2+$%.-? +/-

4(0(*+; + $0%.(0%7, %9(&$(3+.1CE:C 217:C 019%2: $0()$0+=2+=, $0+ 7%2%-

0%; $%20(9'=(2&= 2%'57% *(%9?%)+4%( )'= $0%+/.%)&2.1 7%'+3(&2.% 6*(0,++, 

1 217D( $0()%&21.'(*++ +*8%041<++ %9 %$2+41'5*%4 +&$%'5/%.1*++ 6*(0,%-

0(&:0&%., 717 )'= $0%+/.%)&2.1, 217 + )'= $%20(9*%&2(; %2%$'(*+= + *($0%-

+/.%)&2.(**-? *:D). 

!'= :&$(>*%; 019%2- . )%'D*%&2+ 6*(0,(2+3(&7%,% 4(*()D(01 &$(-

<+1'+&2 )%'D(* +4(25 +*D(*(0*%( %901/%.1*+( . %9'1&2+ 6*(0,(2+7+; %$-2 

:$01.'(*+= $0%+/.%)&2.%4; %$-2 0:7%.%)&2.1 $0%(7214+; %0,1*+/1<+%**-( 

&$%&%9*%&2+. 

B0+ 0(1'+/1<++ $0%,0144 6*(0,%&9(0(D(*+= . 713(&2.( 67%*%4+3(&7%-

,% +*)+712%01 %9-3*% +&$%'5/:C2 &0%7 %7:$1(4%&2+ +*.(&2+<+;. 

# &%.0(4(**-? :&'%.+=? *(%9?%)+4% 9:)(2 :3+2-.125 217D( 2(7:E:C 

0-*%3*:C 7%*KC*72:0: + *1'%,%.-( '5,%2- *1 +*.(&2+<++ . 6*(0,%&9(0(-

D(*+(. 

I&*%.*1= 67%*%4+= 6*(0,(2+3(&7+? 0(&:0&%. . $0%4->'(**%&2+ 4%D(2 

9-25 )%&2+,*:21 $:2(4 &%.(0>(*&2.%.1*+= + :$01.'(*+= 2(?*%'%,+3(&7+4+ 

$0%<(&&14+ + %9%0:)%.1*+(4 [2]. 
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B0+ $0%+/.%)&2.( $0%):7<++ *1 70:$*(;>+? $0()$0+=2+=? B(04&7%,% 

701= $%20(9'=(2&= 9%'5>%( 7%'+3(&2.% 2($'%.%; + 6'(720+3(&7%; 6*(0,++. M1 

$%&'()*+( ,%)- $0()$0+*+41'%&5 *(41'% $%$-2%7 $% &*+D(*+C $%20(9*%-

&2(; . :71/1**-? .+)1? 6*(0,++ + &*+D(*+C /12012 *1 $0%+/.%)&2.%. 

@1&&4%20+4 *(7%2%0-( +**%.1<+%**-( 2(?*%'%,++, 7%2%0-( 4%,:2 

9-25 $0+4(*(*- )'= 0(>(*+= $%&21.'(**-? /1)13. 

 !"#$%& "'()*'+, -(!*.'/')*!0+!(%1 2 /'3'$,4 /*%"+56('& /*'-

.*5337 Knowledge Manager. B0%,01441 Knowledge Manager %9(&$(3+.1(2 

$%'5/%.12('= ,%2%.-4+ 0(>(*+=4+ + :&%.(0>(*&2.%.1**-4+ $0%,0144*-4+ 

&0()&2.14+ )'= %9'(,3(*+= &9%01, &20:72:0+0%.1*+= + )%.()(*+= )% $%':31-

2('= &.%)*%; +*8%041<++ % 01/4(01? .-$:&71 $0%):7<++, (( 713(&2.( + 6*(0-

,%/120121? $% .&(4: $0()$0+=2+C . .+)( $(0()1.1(4-? $% &(2+ %23(2%., 1*1-

'+/%. +4(CE+?&= 2(*)(*<+; + ,018+3(&7+? 412(0+1'%.. 

"0%4( 2%,%, (&'+ %$(012%0 $%D('1(2 :.('+3+25 .-$:&7 $0%):7<++ )% 

417&+4:41 $0+ %)*%.0(4(**%4 417&+41'5*% .%/4%D*%4 +&$%'5/%.1*++ 1'5-

2(0*12+.*-? 2%$'+., $0%,01441 Knowledge Manager $0()&21.'=(2 +*8%041-

<+C )'= %<(*%3*%,% 1*1'+/1 2%,%, 32% . )1**%4 &':31( .%/4%D*%, 1 32% *(2. 

G $%4%E5C $0%,0144- Knowledge Manager &21*%.+2&= 4*%,% $0%E(, 

3(4 7%,)1 9- 2% *+ 9-'%, .-=.'=25 .'+=*+( :&21.%7 2(?*%'%,+3(&7%,% $0%-

<(&&1 *1 713(&2.% ,%2%.%; $0%):7<++, $%'*%2: +&$%'5/%.1*+= $0%+/.%)&2-

.(**-? 4%E*%&2(;, 6*(0,%$%20(9'(*+( + .-90%& .0()*-? .(E(&2.. 

8"'('3%1 )!/+'9'& -(!*.%% 2 /'3'$,4 /*%"+56('& /*'.*5337 Ex-

pert Optimizer. B0%,01441 Expert Optimizer &%3(21(2 201)+<+%**%( :$01.'(-

*+( *1 %&*%.( %$0()('(**-? $01.+' & +&$%'5/%.1*+(4 217+? &%.0(4(**-? 

&0()&2., 717 *(;0%**-( &(2+, :$01.'(*+( &0()&2.14+ *(3(27%; '%,+7+ + 4%-

)('5*%-:$0(D)1CE(( :$01.'(*+( (L@G). 

"13(&2.% 201)+<+%**%,% :$01.'(*+= $0+ 62%4 $%.->1(2&= /1 &3(2 2%,%, 

32% $0%,01441 Expert Optimizer $%&2%=**% 1*1'+/+0:(2 :&'%.+= + 8%04+0:(2 

&%%2.(2&2.:CE+( :$01.'=CE+( .%/)(;&2.+=. 

N1 %&*%.( 2(?*%'%,++ MPC 4%D(2 9-25 $%&20%(*1 %$2+4+/1<+= $0%-

<(&&1 )+&$(23(0+/1<++ $0%+/.%)&2.(**%,% $0%<(&&1. O&$%'5/:= )1**-( %9 

+4(CE+?&= /171/1?, % $0%,*%/1? <(* *1 6'(720+3(&7:C + 2($'%.:C 6*(0,+C, 

%$2+4+/1<+%**-; 1',%0+24 8%04+0:(2 20(9:(4-; ,018+7 .&(,% 2(?*%'%,+-

3(&7%,% $0%<(&&1. 

@(,:'+0%.1*+( $%20(9'(*+= 6*(0,++ $0()$%'1,1(2 01/'+3*-( $:2+ %$-

2+4+/1<++ $0%<(&&1, $0+.%)=E+( 7 &*+D(*+C $%20(9'(*+= 2($'%.%; + 6'(7-

20+3(&7%; 6*(0,++ + &*+D(*+C 01&?%)%. /1 &3(2 +&$%'5/%.1*+= 9%'(( )(>(-

.%; 6*(0,++ + 2%$'+.*%; &4(&+. 



 107

 !"#$% &"'()*'+), 

1. N%.1= 4%)('5 0%/*+3*%,% 0-*71 6'(720%6*(0,++ / EnergyLand.info. – 

2009. – P2. – G. 58–59. 

2. ABB Industrial manual. – Lund.: Wallin & Dalholm Tryckeri AB, 1998. – 

1191 p. 

3. A*(0,%&9(0(D(*+( + 6*(0,%688(72+.*%&25 – .1D*(;>(( *1$01.'(*+( 

01/.+2+= $0%4->'(**%&2+ B(04&7%,% 701= / Q.#. B%21*+* [+ )0.] // N1:3*-( 

+&&'()%.1*+= + +**%.1<++. N1:3*-; D:0*1'. – B(045: O/)-.% B(04. ,%&. 

2(?*. :*-21, 2009. – R. 3, P 1. – G. 69–72. 
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