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WBAH KOPOBKO

ABMaumoHHU
pPaguonoKaunoHHU
CUCTEMM U YCTPOUCTBA

TEXHUYECKWU YHUBEPCUTET - CO®UA

Mnamen I MeTpor

ABTOMATVI3AL|MFI
Ha YMPABIEHVUETO
Ha Bb3[OYLLIHOTO
[BWXEHUE

YACT BTOPA

@ TEXHUYECKU YHUBEPCUTET - CO®UA

MnameH . Metpor

ABTOMaTuU3auusa
Ha YMNPABINEHUETO

Ha Bb3QYWHOTO
ABWXEHWE

YacT nbpBa

@ TEXHUYECKM YHWBEPCUTET - CODUS

Owuan H. lewes

AEPOOVUHAMUKA
HA
TNETATENHUTE
AMAPATU

@ TEXHWYECKW YHUBEPCUTET - COOUA

) e ™ e*’“*;eﬁ"t”‘°a<’§‘;“t*:'k€“:t'yx('xh”‘
_AHHDPNODPHANAHM )

TtUFAT L ke et Tt Tmd ogeo 3o em t Cxhe m  ym
MZ "7 et MHMCH, M yeph A;Techrr @7 Tcooexhyy ho3
s“toh*"“"’e ‘oho“_o

=""\"’sﬁ*’”e*oee* h”'"*o’\o_'"e*oe

¢ Ty x,<":'e*

ISBN: ISBN 97&%19-167-385-8

" YHoZXon . &

s“tohiuf""a<e 1 & u<tho“
=""\"-sﬁtoa“‘t*""c*’y e ™ xch"’«"<

L. LEImt tonc

LY x o Te

ISBN: ISBN 97854-438-493-6

" YuwnZInn T @

s“toh*u"""a<e 1 & ‘_cho“
="""“““:;«toa‘"t* e, Y e~ xch”’"’\<

’u*’<_e;:r<nt c Ah _”

¢ Ty x;(’:'e*

ISBN: ISBN 978619-167-059-8

" YHoXyn . @

s“toh‘_l*""e TP '|<'<“

=‘""“‘".s<ho“*e"'a* - e ’“<t"'t<"‘e

¢ Ty x’<*e*

ISBN: ISBND78-619-167-105-2

T YHPEInNnA T, @



g LigeraH T. CtosHOB - < < -
T 7" xoh T oe m mt a .

E BOPOHU CUCTEMU . P . ; < * -
3a ABTOMATUYHO m= ao ) X )

i& YMNPABIIEHUE ¢ * oy . - * e

2 Ha CAMOINETUTE * LI *

ISBN: ISBN 978544386054

. " YMoXEImMn T @

-

&

€ TEXHUYECKY YHUBEPCUTET - COOUA

s toh il - o " oho
- .+, 9 . W
Muxana L. Tasopos S @ —~ 2 4
po ' | A 0 ) m t 0 ~ —~= % 4
PHKOBOJICTBO 3A - e ™ a ~ e ~ co —~ t~
JIABOPATOPHH YIIPAXHEHHSI TIO . R p
JMHAMHKA HA TIOIETA

=4 ISBN:  ISBN 95438561-4; ISBN 97854-438561-3
T Yy3ITtan T, 0

8 s—— s toh o ~ | ®d ~ o oho
& -3577':‘,‘ | * * d
’ ‘ - - ] *a - e ™ co — t~™ LY
\ JMHAMMKA HA TIOJIETA I: ' T * — <
‘ 7" h "~ t h m t e ” A
| BByXOMAABATENHNTE CPOACTEA | ! B — < * * * -
| ¢, Y x ¥ e
e et > [ . —
Y ISBN:  |SBN 97819-167-170:0
IL, " YHmMZIyn T, 0
':SYF = o=
Hsnarencrao va Tesmrsecki uumepeirer ~Codun
) TEXHMECKI SHABEPCHTET COSMA S - LE *, o e 0 t 0
= ™ ~—~ t 1 ~
TOHXO NETKOB. Tt - ” < *
¢ T Y x * e
* i) < * —
NETUWA .
ISBN: ISBND78-954-438-868-3
" YHHZCcN T, @
EX
ey
s_toh =~ * h t > se " oeo -
T * -
@ TEXHHYECKH YHHBEPCHTET - COOHS = . - -
” . . ’ e omt - e om
Mapraprta M. An10H0BS " < g * * T
m O e * — < — C * *
HAJEAIHOC - —
MATHOCTHKA HA ¢ Ty ¢
ABHMALIMOHHATA TEXHUKA <« oo

ISBN: ISBN 97854-438-727-3
" YmMpEZpn T_ @

A

Cofpus 2008 1.
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LigetaH T. CtosiHoB

= w —~ m t a A ~ t h ome ™ @ ”
N T < * < < —
CUCTEMU “ c ™ h ™ t
3A EJIEKTPOCHABOABAHE *
HA JNETATEINTHUTE AMAPATU = s
c Y X - T e
* b

< *—

ISBN: ISBN 97854-438-706-8
T YwMyZTn T_ 0

-

CHcTemM 32 enexTPOCHaBAABaNE Ha neTaTenHMTe anapaTh

@ TEXHUYECKM YHUBEPCHTET - COOMA

s toh “ a r ’ o % h e
O.H. Nlewes - “'I * (D -l < < e z 'I * C
O.T. CenanHckmn i - B —
A.f0.Haves - . J ne o o] Y e ” - S oeeo
TEXHOJIOrndA C - Y - c
HA * < — * %
ABUALINOHHOTO i
MPOVI3BOACTBO ISBN: ISBN 978544387054

T YMmMTZITn T, @

@ TEXHWYECKW YHUBEPCUTET - CO®UA

e T SR . 2" X - ] P o " oho )
Minxana . Toropos = ~ ) e | A o o - m t o . o~ —~w & 0 h ~ t o h
PHROBOICTBO3 a"mto - omt ) x c h * ) A,Y< a
JABOPATOPHA NTIPAKHEHIA 10 - - 1
"YCTOIYHBOCT H ¥TIPABIAEMOCT m h ) m t . Q
HA BB3YXONL14BATEHTE CPEICTBA"
¢ Y h A o o " mt ) - —* * o h ™t oh
4 ISBN: ISBNB54-4385851; ISBN 978544385859
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@ vERSITLAECINIQUE D SOmTA

Kostadin Kostoy

ASSERVISSEMENT

REGULATION

Trayauy dedaboratoire et exercic
‘agsistés par ordinateur

SOFIA
2007

UNIVERSITE TECHNIQUE DE SOFIA

Emil NIKOLOV
Stanislav ENEV

ASSERVISSEMENT
ET REGULATION
CONTINUE

UNIVERSITE TECHNIQUE DE SOFIA

Emil NIKOLOV
Daniel JOLLY
Nina NIKOLOVA
Bela BENOVA

CONMMANDE
ROBUSTE

| SOFIA

2005

e e . ;eh""t 'a<’§T:bta<htgt_xh
_AHHPNOPHAHM . &
o *A*< “_xc(ea(___Q)*“"\f‘at“e"tmtmghtxo*zn_ex"d" ty@
M _ "% e MH@eH L AIm yeph A; " echer d~ Tco oexhyy
s . toh Kostadin Kostov

=

S t

ISBN:

¢
ISBN:

e

~

. 7 . Asservissement et regulaticrTravaux ddéaboratoire et

SESNDOAOSaE laaAraidsSa LI N :

Y h A o o”"mt o " T~ % oh ™ toh

- -

ISBN 97854-438-604-7
YMoZzZon . @

° " Emil Nikolov, Stanislav Enev

. 7 . Asservissement et regulation continue

Y x - % e

T < *

ISBN 97854-438-814-0
YmMTZnn T @

° h Geno Hadjikossev

. 7 . Automation of discrete production engineerin@art

one

Y x - ¥ e

1< *

ISBN 97&19-167-025-3
YMoXTn T @

-

~

° h Emil Nikolov, Daniel Jolly, NiNgkolova, Bela Benova

. 7 .Commande robuste

Y x - ¥ e

L *

ISBN 95438-500-2
YHHZcn ~—_ @

-

-~



|
G Technical University of Sofia
/| Facuity of Mechanical Engineering

Assoc. pror. pho Irina Topalova

Intelligent Manufacturing
Systems

(@ Technical University of Sofia
English Language Departmont of Enginoering

PROCESS CONTROL
and
PRODUCTION AUTOMATION

Todor Neshkov
Snejana Yordanova
Irina Topalova

@ Technical University of Sofia
English Language Department of Engineering

PROCESS CONTROL

and
PROPUCTION AUTOMATION
LABORATORY TESTS

Irina Topalova
Todor Neshkov
Snejana Yordanova

’ Technical University of Sofia
g Langiegs Fesilly of nghissring

PROCESS CONTROL
and
PRODUCTION AUTOMATION

TUTORIALS
Snejana Yordanova
Todor Neshkov
Irina Top:
T

“

g): TECHNICAL UNIERSITY - SOFIA

Kamen Perey. Andrey Yonchev

PROBLEMS SOLUTIONS IN
CONTROL THEORY I — PART 1

s .t oM Jrina Topalova

= —~

Intelligent Manufacturing Systems

L A
ISBN: ISBN 97854-438-901-7
e" YmMcIZnn T, @

s .t oM Todor Neshkov, Snejana Yordanova, Irina Topalova

Process Control and Production Automation

C*Yx-":'e

LY * —

ISBN 978954-438-597-2
" YMTZon T, O

s .t oM Todor Neshkov, Snejana Yordanova, Irina Topalova
Process Control and Production Automation
Laboratory tests

¢S Y h A o o " mt ) - ~* * o h ™* t oh

- -

ISBN 97854-438902-4
8T YT ST T o

-

s _ ' oM Todor Neshkov, Snejana Yordanova, Irina Topalova

Process Control androduction AutomationrTutorials
¢ Y h A o o " mt 0

- -

ISBN 97854-438-650-4
8" YecIHN T O

s toh ™ g e h S se " h 0o e

< o< < e < @ v 1

. " Selected examples and problems solutions in control

theory |- Part |
CLTY o x o . * e .
ISBN: ISBND78-954-438-782-2

ET Yy Zdn T, @



 ‘Technical University of Sofia
mmlvwwmlw = ™~

System Modelling and Simulation

ﬂ' s .t oM Snejana Yordanova, Elisaveta Gadjeva
I

¢ " Y x - ¥ e

SYSTEM MODELLING * o« *

AND SIMULATION ISBN: ISBN 95438-350-6
Snejana Yordanova ; e ™ -
Elisaveta Gadjeva i M p z Tn ° CD

ISBN: ISBN 97854-438-734-1
" YHYy Zpn 7. O

-

s t oh e t ™ ] a t h o Y
’ EXHWNECKH YHIBEPCHTET - COBHS - = < < * * -
e =TT A o o " mt ) o —~
T — - t oa ™t e Y ceh®o *
o © ) S Y h A o o - m t o R —~w &
t : ISBN: ISBN 978619167-054-3
R’% . YmManInan T 0
t h - w
s o . t ) e 5 () L h o .
Cregan 1. Onvapos = ~ e s t 0o a ~ t ~ C rY e ~
ABTOMATH3AIIMS HA c * Y X ; < € *

EJEKTPOHHOTO TIPOM3BOJICTBO

ISBN: ISBN 954138-396-4

" YMHEInA T @

s t oh x o h m o h
@ * - -I< t*(uz
S/-\ mmeﬁ'rh a o
L A ] ) .
T, 7" s toa™t e Y e~ t ¢goe
h A o o " mt ) - o F
¢*—.\th\o Oemt 0 " —~w

ISBN: ISBND78-954-438-924-6

" YMnZTtn T, @




s t oh '| e o o R om
!TEXNW«IECKMYHMBEPCMTET—Conuﬂr - < *  — < -
Y Tt 7" s toa™t h ~ e c ho o " m
¢ Y x : T e
ABTOMATH3HPAHH
R— ISBN: ISBN 9789544387839
CHACTEMA
.7 YMoZon .o
———
s t oh — ’ r —
- L & L% o
TEXHMYECKN YHWBEPCHTET - COOUA )
= w —~ , - .y~ . 2R ~ r
. _A_0o o mt o x*c h eo<he *ttsyh
Crunmnn Hukonos ~ t 0 a ~ t . h ~ e C h 0 . O ~ m
PBLKOBOACTBO - * * * * -
ABTOMATM3MP(A::gTré}:nCLM:BOACTBEHVI (o X = Y h A_O 3 o " mt 3 0 . o~ [ oh ™® t oh
ISBN: ISBN 978%19167-154-0
T YMmZyn T, 0
[uMu0 YarbICKA 3 toh | a - o T Ah m S Tt Ye ™ ¢
TarAna Bakapencka - * ! —_— *
5 T 7" s toa™t h ~ 7 xmtho mt
¢ 7Y x e
* | B % —

ISBN: ISBN 97854-438-708-2

" YHHZTN T, O

ABTOMATH3HPALLH YCTPOHCTBA

* 7 €« —_— * -
E O - i " 3 t oa ™t : h~ "~ - xfMme&ho m 1
ABTOMaTHM3MpamM N - * * 1 < ¥ — -
yeTpoyicTea o s t oa ™t : h ~ = c-(_ho c Y
- * * * < . * K
" ~— _ W/XB >
¢ Y x ¥ e
* ) < * —
ISBN: ISBND78954-438-7334
o e YmMTXZcn T, O
s toh | a o ~ Ahm 5 T vtoyer ¢
T. Baapeacka
= ™ e S t ~ t . h ~ -I--’ ~ m m t m
: L toa . . M, mA_
Xx h mo 0 c ho t h ~ e
ABTOMATH3HPAIIIA [ ” M * <
e .Y h A o o"mt o T x hmo o ¢

£&. . ISBN: ISBN 954138-454-5

" Y13Iecn 7. O

Tessuneexn Yiauneponrer - CODHS



S TEXHAYECKY YHWBEPCHTET - CODMA

TEOPI'Y H. CAIIYH/UKHEB
HAHKO IL TEOPTHEB

ABTOMATUKA,
WHPOPMALMOHHA
U YMPABASIBALLA
TEXHUKA

é@

Auazn na meinn cneremm

TEXHUMECKH! YHUBEPCHTET - COPHA

TEOPT CATYHIKHES

@

B3EMAHE HA PELUEHUSA

B CUCTEMWTE 3A YNIPABNEHUE

TEXHUHECKM YHUBEPCHUTET ~ COOMA

Foopru CANYHIKMES Meroax FEOPTUER.

@
PBKOBOJACTBO

3A JABOPATOPHH YIIPAKHEHHS

1o
B3EMAHE HA PEHIEHHS
B CHCTEMHMTE 3A YIIPABJIEHHE

© TEXHWUECKM YRMBEPCHTET - COGMA

FEOPTU H. CANYHXUEB
FEOPY P. COTUPOB
METOQM I'. TEOPTMEB

AUCKPETHO-
CbBUTUNHU
CUCTEMMU

)

Codpun, 2007

S..t
¢ -
ISBN

e
S..t
C*°
ISBN

e
S..t
¢"'\
ISBN

e
S“t
¢‘*
ISBN

e

S“t
C*A
ISBN

e

Oh r -~

Toen L T e
T s toa™'t * 5 e
Y x - e

ISBN 97854-438630-6
YmMyXon . &

~

oh _ * a e h
< < < =
~ e e . e ™ Aech
. * * <
—™ ¥ o h ™* t o h e X C

Y h A o o " mt o o

- -

ISBN 954183412
"YMHXIHND T _ O
0h'|<oh'* e"“cxe*’
- ¢ a ™ e e ™ h ’
Yx, Y e

ISBNB54-438-417-0
YMpZcdn . @

-

oh 7 oh “cxe "
< T (3
- A o o " mt 0 -
e ™ h ! e ’ m
< < *YH
Y h A o o " mt o -

< @

m ~
e

<

o h

o h
a
o h

ISBND54-438-573-8; ISBN 97854-438-573-6

"YgpImn T, @

-

chleh LT e e
oo
AL m_hm ARt e
Yx,<'“e*
ISBN 97854-438-660-3

YmMcZTtn T _ @



T. FELLEB

e

3ABUXBAHE t 5e
M < *
YMNPABNEHUE ¢ 7Y x - T

Ha ; .
NMPOU3BOOCTBEHA ISBN: ISBN 97854-438-621-4
TEXHUKA

T YMTZdn T @D

-

s“toh X a e ] a t h o t
— < * * - * < =

-, T A o o * t ) - —~* * o h ™® t oh
~ " > ~ e cx hc oh ~ o "em t

- % - < * * = = < * < =

t e -
<O*—

S Y h A o o mt o " T *oh™*toh

- -

ISBN: ISBN 978©54-438-848-5
2" Yz T, @

s _toh ja -~ I ®d 1~ nh co S "~ oe 'Eo "

T A O o " mt ) c ~* * o h ™t oh
*A<et* * wc*’Yew m*mt<a*
¢S Y h A o o " mt ) - ~* * o h ™* t oh

- -

ISBN: ISBN 978544387556
T Yy 3Idhn T, 0

-

s“tohJa*’“]"’h*CO“

=~ A~,,~<et* ) "’C*’C{”’em"th@t<’a:
’h< e<ch<_Ame’"t* ao"("*

¢ ¢YX'<Ne*

ISBN: ISBND78954-438-634-4

" YMnZyn T 0

s“tohJa*’“]"’h*CO“

Tt et ~C*Q’(~em"tmt|qpt"<°a“
;h(' "'*m_h<te* mtoo""mt*’

¢ 7Y x e

ISBN: ISBN 978544387195
T YMpEZdn T O
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MHTENUrEHTHU CUCTEMMU
3A YNPABJIEHME

FEOPTH CanyWIIHES
METOINTECPTWES  WIWAHA BHHUERA

@

PBKOBOACTBO 3A IABOPATOPHU
YNPAXHEHUA
no

MHOOPMALMOHHM CHCTEMH
B MHAYCTPUATA

00 OBUATA PERAIIA A
180G 39 rEOP CATYWINHED

TEXHUMECKIA YHWBEPCUTET - COOMA

KOMMJIEKCHA
ABTOMATU3ALUA
HA OUCKPETHOTO
NPOU3BOACTBO

<Ay

: 5
0

(

Codun. 2015

S R t
¢ . ®
ISBN
e

S . t
¢ . ®
ISBN
e

S . t
¢ N -
ISBN
e

S . t
¢ N -
ISBN
e

S . t
¢ N -
ISBN:
e

<

- one e h e a t o ° - m ~
m m t a

Y x * e
ISBN 954384057

"YmMcZITn T_ O

o h e v e ™ oh® ~*eo ~
<« < v -

—r ove t - et e m m t a -

Y x * e
ISBND78-619-167-350-6

"YMmdpZcn T 0

h > ~ SO ~ -~

0 ee< e voh eoﬁ S <to
. h ~ : S ¢ /= " a h ‘e 0

—r ome t - e t e m mth @& o "¢&°
- ~* * o0 h ™*t ohe X ¢c h ™ e e

Y h A o o " mt ) "x*c h™ >%*eo he* t 'y h
ISBN 97&%19167-097-0

"YmMMZIcn T O

h - ENN -

0 '|<oh'* . cC X e L. S <to

e; ~

- A O o " mt ) - ~~ * o0 h ™t oh
e oha® g 0 e e m m t a

Y h A o o " mt ) "x*c h™ >%*eo he* t 'y h
ISBN 95438492-8

"YhpIHn T P

oh | a0 " Ah m o 7 t

-~ .,oac me ~ - t oa ™t “ e "
c ho o " mt o)

Y x Y e
ISBN 978619167-153-3

"YHYy ZIwMnN ()



=" - A © o " mt o c o o - m

¢ Y h A o o "m¢t o

PLKOBOACTIO 110 * - -

Jloruyecko ynpasnenue

Ha npolecH ISBN: ISBN 97854-438-965-9
T YMMZIHND T, O

-

TEXHUYECKWU YHUBE ” ~ ~ o~ -~ —~ ~
Kareapa “AsTomaTniauns na S - t oh h . e o C (o] . Z S p _m e
MHTENMIEHTHY NPOU3BONG ; J = ~ ~ o ow e e o “n teo a ™ t h ~ e
N * - o< * < -* * *
MALIWHHO 3PEHVE —~ ES - —~
B ABTOMATH3VPAHY X ¢ h ~ C % (o] 0] m t o]
CUCTEMY 3A - - —< e -
VIIPABIEHWE X ch ™ e e rY
< *
S Y h A o o mt o " T * oh*to

ISBN: ISBN 978©54-438791-4
" YMHZon T_ @

S t o h J a — r o o Z r e ™ -I q) r
TEXHUYECKH YHUBEPCHTET - COPHUA - * * —_— - *
D to® o Th ™~ hy= * v t ~ e e ™
Esoua Huewoon, Huna T. Huxoons (,) h ~ e e > m h ~
METOA0OJIOIr'usl e © “ t o h e ™ e " x - e c X
3A PABPABOTBAHE * * — * ! *
HA HAYYHU ¢ - -~
cC 0 a o
CTATHHA o Y +

( PEPEPHPAHE W HHAEKCHPAHE

I ISBN:  |SBN 97%19-167-060-4
e . YmMnIpn T, 0

2013

’mmzcmmnmm S - toh» - 0 T - _0 -
MBO MANAKOB
- i m omt o eomte™ " mt oha *tte
HUCKOCTOMHOCTHA ABTOMATU3ALIS! ! * - - 2 A
HA [IMCKPETHOTO MIPOU3BOCTBO c h o . O "m t 6]
a Y LT X T
| * v . . —
e |
&4, BN ISBN 978544387990
*¢ .f" YmMyInn T, @
COoMs 20121
s toh o h " “c x e T .
@-rsxnuuecmynuasvcmsr - 1 < L CD € < - 2 <
coons - . —— - , -
TEOPTM H.CANYHIDKWEB t ' C t * a * C * Y e m * m t < a *
METOAM I.TEOPTUEB .
¢ 7Y x : T e
< * —

ONTUMU3ALIMA
HA ISBN: ISBN 97854-438-728-0

CUCTEMM
e " YMcIvmn T O

Copu, 2000

® @ *

2



TEXHU4YECKU YHUBEPCUTET - COPUR

Huwa I, HAKOAOBA  Emwa K. HHKOAOR

MPEAUKTUBHO-
PEMETUTUBHO
YNPABAEHUE

(MPMAOXHH METOAM 30 yNpaBAeHHe
Ha TexHoAorHHM npoueck - lll wacT)

coens
2004

TEXHHUYECKH YHUBEPCHUTET - COPUR

H. Huoaosa, E. Hukoaos

NMPUAOXHU METOAM 3A
YNPABAEHUE HA
TEXHOAOTUYHU NPOLLECH

PAKOBOACTIO 3A AASOPATOPHK YIPAXHENHA

Codpun
2000

TEXHUYECKU YHUBEPCUTET - CO®UA

NPNJIOXKHN
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