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Otázka 1/2; Zadání:

6\QWp]D�OLQHiUQtFK�G\QDPLFNêFK�UHJXODþQtFK�REYRG$��$QDOê]D�D�V\QWp]D�QHOLQHiUQtKRUHJXODþQtKR�REYRGX��ýDVRY� RSWLPiOQt��t]HQt��5R]Y�WYHQp�D�YtFHVP\þNRYp�UHJXODþQt�REYRG\�
Autonomnost a invariantnost.

1. 6\QWp]D�OLQHiUQtKR�UHJXODþQtKR�REYRGX
3�L�V\QWp]H�Y\FKi]tPH�] S�HGSRNODGX��åH�W\S�UHJXODþQtKR�REYRGX��3�3,�3'�3,'������EXGH]YROHQ�LQåHQêUHP�SRGOH�SRåDGRYDQp�S�HVQRVWL�UHJXODFH�D�QiVOHGXMtFt�PHWRG\�MHQ�XUþt�MHKRNRQVWDQW\��6QDåtPH�VH�RSWLPDOL]RYDW�SDUDPHWU\�UHJXOiWRUX�DE\FKRP�PLQLPDOL]RYDOL�þLPD[LPDOL]RYDOL�SRåDGRYDQp�NULWpULXP�NYDOLW\�UHJXODFH��3�tNODGHP�WDNRYpKR�NULWpULD�NYDOLW\P$åH�EêW�QDS�tNODG�doba regulace tr , WHG\�þDV�SRW�HEQê�S�L�VNRNX�åiGDQp�YHOLþLQ\�DE\DEVROXWQt�KRGQRWD�UHJXODþQt�RGFK\ON\�WUYDOH�SRNOHVOD�SRG����VYp�SRþiWHþQt�KRGQRW\��QHERVWXSH� VWDELOLW\��ãt�ND�SURSXVWQpKR�IUHNYHQþQtKR�SiVPD� atd.

1.1. )UHNYHQþQt�PHWRG\�V\QWp]\
3�L�IUHNYHQþQt�V\QWp]H�XSUDYXMHPH�IUHNYHQþQt�FKDUDNWHULVWLNX�RWHY�HQp�VP\þN\UHJXODþQtKR�REYRGX�WDN��DE\FKRP�VSOQLOL�GDQp�XND]DWHOH�NYDOLW\�UHJXODFH��QHMþDVW�ML�MH�WRPD[LPiOQt�ãt�ND�S�HQiãHQpKR�SiVPD�&h QHER�&0 S�L�QHS�HNURþHQt�SRYROHQpKR�UH]RQDQþQtKR

zesílení Ar YH�IUHNYHQþQt�FKDUDNWHULVWLFH�VP\þN\�RWHY�HQp���'\QDPLNX�X]DY�HQp�UHJXODþQtVP\þN\�P$åHPH�REHFQ� XSUDYRYDW
1. ]P�QRX�]HVtOHQt�RWHY�HQp�VP\þN\��]HVtOHQtP�UHJXOiWRUX�
2. ]D�D]HQtP�VHULRYpKR�NRUHNþQtKR�þOHQX�5���UHJXOiWRUX
3. ]S�WQRYD]HEQtP�þOHQHP�4
=HVtOHQt�RWHY�HQpKR�UHJXODþQtKR�REYRGX IRUPiOQ� KOHGiPH�SRGOH�PD[LPiOQtKRSRYROHQpKR�UH]RQDQþQtKR�S�HYêãHQt�Y 1LFKROVRY� GLDJUDPX��2EY\NOH�QHQt�QXWQp�NUHVOit1LFKROV$Y�GLDJUDP��DOH�S�tVOXãQp�Y]WDK\�VH�KOHGDMt�S�tPR�YH�IUHNYHQþQt�FKDUDNWHULVWLFHQDþUWQXWp�Y ORJDULWPLFNêFK�VRX�DGQLFtFK��1HYêKRGRX�WpWR�UHJXODFH�MH�]~åHQt�S�HQiãHQpKR

pásma &h.6pULRYp�D�]S�WQRYD]HEQt�NRUHNþQt�þOHQ\ VORXåt�N UR]ãt�HQt�SURSXVWQpKo pásma. Toho seGRViKQH�SRXåLWtP�GHULYDþQt�NRUHNFH�Y UHJXOiWRUX��'HULYDþQt�IUHNYHQFL�&D volíme tak, abyIUHNYHQFH�&û��QD�Qtå�EXGHPH�P��LW�SOiQRYDQRX�Ii]RYRX�EH]SHþQRVW�û-��E\OD�FR�QHMY\šší aS�LWRP�VH�QD�Qt�QHXSODWQLOR�]YêãHQt�]HVtOHQt�]H�VWRXSDMtFt�þiVWL�IUHNYHQþQt�FKDUDNWHULVWLN\�3'þOHQX���YL]��WDEXOND�����QD�VWUDQ� ��Y >�@����3RNXG�XPtVWtPH�QD�]PtQ�QRX�IUHNYHQFL�&ûGHULYDþQt�IUHNYHQFL�&D��]Y�WãtPH�WtP�QD�Qt�Ii]RYê�~KHO�IUHNYHQþQt�FKDUDNWHULVWLN\�RWHY�HQpVP\þN\�DUJ�*�&û)) o +45Û��S�LþHPå�VH�MHMt�DPSOLWXGD� )∆ωG(log20 ]Y�Wãt�R�SRXKp��G%��3URIi]RYê�~KHO�IUHNYHQþQt�FKDUDNWHULVWLN\�UHJXORYDQp�VRXVWDY\�S na této frekvenci
( )∆∆ =Φ ωSarg  pak platí
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Aby se s UHJXOiWRUHP�S�L�Ii]RYpP�~KOX�GRViKOR�Y RWHY�HQp�VP\þFH jednotkové zesílení,
musí platit

0log20)(log20)(log20)(log20 0 =+=+ ∆∆∆ rSRS ωωω (2)

Z (1) a(2) plyne algoritmus návrhu PD regulátoru pro zvolené ∆Φ .
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Pro R45=∆Φ vede tento algoritmus na volbu kD ωω = .

3UR�UHJXOiWRU�W\SX�3,�MH�QiYUK�REGREQê�QHER" VH�RE� FKDUDNWHULVWLN\�OLãt�SRX]H�S�LGiQtP
jednoho integrátoru a jinými indexy konstant. Proto, pokud k VRXVWDY� S�LSRMtPH�LQWHJUiWRUUHJXOiWRUX��P$åH�SUR�V\QWp]X�]$VWDW�DOJRULWPXV�����

1.2. 3�HGHSVDQi�NRQILJXUDFH�SUHGRPLQDQWQtFK�SyO$S�HQRVX�X]DY�HQp�VP\þN\�±�3.33
3�HGSRNOiGHMPH��åH�QDYUKXMHPH�UHJXOiWRU�SUR�V\VWpP�EH]�GRSUDYQtKR�]SRåG�Qt�MHKRåS�HQRV�Pi�þLWDWHO��iGX�m=0. V þLWDWHOL�RWHY�HQp�VP\þN\�VH�Y\VN\WXMt�SRX]H�NRQVWDQW\

regulátoru, neboli B(p) = b0 = 1��0HWRGD�YHGH�QD�PD[LPDOL]DFL�VWXSQ� VWDELOLW\�/.
Jednou z PHWRG�QDOH]HQt�SyO$ S�HQRVX�X]DY�HQp�VP\þN\�MH�PHWRGD�JHRPHWULFNpKR�PtVWDNR�HQ$ �*0.���1D�REUi]NX������QD�VWUDQ� ���Y�>�@�MVRX�YLG�W�Q�NWHUp�W\SLFNp�S�tSDG\�SURS�tNODG��������1HM]DMtPDY�Mãt�SUR�QDãL�V\QWp]X��MH�S�tSDG�b)��X�Q�Må�VH�S�HFKRGRYiFKDUDNWHULVWLND�QD�VNRN��t]HQt�VNOiGi�]H�VNRNX��H[SRQHQFLiO\�R�]QiPp�þDVRYp�NRQVWDQW�7 ���V�D�NRVLQXVRYN\�]DWOXPHQp�H[SRQHQFLiORX�R�WpåH�þDVRYp�NRQVWDQW��,�S�L�YHOPL�PDOpPWOXPHQt�REYRG�PLQLPiOQ� S�HNêYQH��6 neideálním PD regulátorem (je ]WUDFHQ�GLUDF$Y�LPSXOV

v W ���MH�S�tVOXãQê�S�HFKRGRYê�G�M�VDPR]�HMP� SRPDOHMãt�QHå�Y S�tSDG� E��$þNROL�MH�YãDNWHQWR�G�M�NPLWDYê��MH�]DUXþHQ� PRQRWyQQt�
6RXVWDYD�W�HWtKR��iGX��UHJXOiWRU�VH�GY�PD�NRQVWDQWDPL

1HFK" MH�S�HQRV�VRXVWDY\�6 roven

01
2

2
3

1
)(

apapap
pS

+++
= . (4)



Okruh 1 – nové otázky 9\SUDFRYDO��2QG�HM�3�LE\O
Otázka 2 e-mail: xpribyl1@lab.felk.cvut.cz

- 3 -

Pro tuto soustavu chceme dosáhnout PKPP dle obr. 3.16b) s S�HGHSVDQêP�WOXPHQtP�DNRPSOH[Q� VGUXåHQp�GYRMLFH�SyO$��3UR�a = 1 obsáhne nalezený postup i mez aperiodicity
3.16c).

�HãHQt:
$E\�P�OD�NRPOH[Q� VGUXåHQi�GYRMLFH�SyO$ D�MHGHQ�UHiOQê�SyO�VWHMQRX�UHiOQRX�þiVW��PXVtSUR�FKDUDNWHULVWLFNp�þLQLWHOH�NRPSOH[Q� VGUXåHQp�GYRMLFH� ( )22 2 nn pap ωω ++ a reálného pólu

( )qp +  platit

naq ω= (5)

&KDUDNWHULVWLFNê�SRO\QRP�W�HWtKR��iGX�V 3.33�MH�WXGtå�SR�GRVD]HQt��5)

( )( )nnn appappc ωωω +++= 22 2)( (6)

3�HQRV�RWHY�HQp�VP\þN\�V 3'�UHJXOiWRUHP�YH�WYDUX�SRGtOX�SRO\QRP$ MH
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3RURYQiQtP�þOHQ$ X�VWHMQêFK�PRFQLQ�S�Y�����D�����REGUåtPH�DOJRULWPXV�SUR�YêSRþHW
konstant regulátoru:

a

a
n 3

2=ω ; 1
22

1 )21( aar n −+= ω ; 0
3

0 aar n −= ω .    (9)

9êSRþHW�Pi�VP\VO�SRX]H�SUR� 02 >a ��SUR�Q�å�MH�VWXSH� VWDELOLW\
3

2a
a n == ωδ . (10)

1.3. Empirické metody nastavování klasifikátoru

V SU$P\VORYpP�SURYR]X�VH�þDVWR�SRXåtYDMt�PHWRG\�QDVWDYRYiQt�UHJXOiWRUX�EH]�VORåLWêFKYêSRþW$��2EY\NOH�P�QtPH�MHGQRWOLYp�VORåN\�UHJXOiWRUX�WDN��DE\FKRP�]DFKRYDOL�S�HNPLW�D
dobu ustálení v WROHUDQFL��'HWDLOQ�ML�MH�WHQWR postup popsán v [1] na stran� ���

Jednou z GRE�H�SRSVDQêFK�PHWRG�MH�PHWRGD�Ziegler-Nicholsova��7D�MH�]DORåHQD�QD
znalosti kritické frekvence kω a kritického zesílení ( )kjS ω regulované soustavy. Ty jePRåQR�QDMtW�YH�IUHNYHQþQt�FKDUDNWHULVWLFH�S�L�SU$FKRGX�DUJXPHQWX�KRGQRWRX� R180−=Φ  nebo]NXVPR�QD�UHiOQp�VRXVWDY���]DSRMtPH�OL�UHJXOiWRU�MDNR�U\]H�SURSRUFLRQiOQt�D�]Y\ãXMHPH�U0 Då
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SR�GRVDåHQt�PH]H�VWDELOLW\��9 WDEXOFH�Y�>�@�QD�VWUDQ� ���MVRX�XYHGHQ\�KRGQRW\�GRSRUXþRYDQp=LHJOHUHP�D�1LFKROVHP�D�WDNp�KRGQRW\��RGSRYtGDMtFt�IUHNYHQþQtP�PHWRGiP�V\QWp]\�

2. Nelineární regulace
V WpWR�NDSLWROH�MH�SRSViQ�QiYUK�YtFHSRORKRYêFK�UHJXOiWRU$�
2.1. 6\QWp]D�SRPRFt�HNYLYDOHQWQtKR�S�HQRVX
ZiNODGQt�URYQLFH�SUR�HNYLYDOHQWQt�S�HQRV��QD�VWUDQ� ���Y�[1]��XND]XMH��åH�]iSRUQêLQYHU]Qt�HNYLYDOHQWQt�S�HQRV�SUR�QHOLQHiUQt�V\VWpP\�MDNRE\�QDKUD]RYDO�ERG�����M��

v 1\TXLVWRY� NULWpULX�VWDELOLW\�SUR�V\VWpP\�OLQHiUQt��7R�XPRå�XMH�UR]ãt�HQt�IUHNYHQþQtFKPHWRG�V\QWp]\�Wpå�QD�UHJXOiWRU\�V nelineárQtP�YêVWXSQtP�þOHQHP�
2.1.1. Nekmitající systémy

3URVWi�~YDKD�QDS���SUR�GYRXSRORKRYê�UHJXOiWRU�GRPiFt�FKODGQLþN\�QiV�S�HVY�Gþt��åHWDNRYê�UHJXOiWRU�PXVt�QXWQ� NPLWDW��5HJXORYDQi�YHOLþLQD�VH�WRWLå�P$åH�XVWiOLW�SRX]H�QDKRGQRW���RGSRYtGDMtFt�MHGQp�] poloh reguliWRUX��3RNXG�GRVS�MHPH�N Qi]RUX��åH�WUYDOH�NPLWDWQHPXVt��P$åHPH�SRXåtW�HNYLYDOHQW�Q�NWHUp�IUHNYHQþQt�PHWRG\��9 ]iVDG� MGH�R�HNYLYDOHQWUR]ãt�HQt�DQDOê]\�VWDELOLW\�SRPRFt�HNYLYDOHQWQtKR�S�HQRVX�]H�VWUDQ\����Y�[1]. Naší snahou jeGRViKQRXW�S�HGHSVDQp�Ii]RYp�D�DPSOLWXGRYp�Ii]RYp�EH]SHþQRVWL��NWHUp�VH�QHMOpSH�KOHGDMt
v 1LFKROVRY� JUDIX��'DOãt�VQDKRX�MH��DE\�REODVW��Y Qtå�W\WR�WROHUDQFH�P��tPH��OHåHOD�QD�FRQHMY�Wãt�IUHNYHQFL�IUHNYHQþQt�FKDUDNWHULVWLN\�OLQHiUQt�þiVWL�UHJXODþQtKR�REYRGX��7RKR�P$åHPHSRGREQ� MDNR�X�OLQHiUQt�UHJXODFH�GRViKQRXW�S�LGiQtP�3'�NRUHNFH��'HULYDþQt�IUHNYHQFL� Dω�]iSRUQ� Y]DWRX�QXOX�S�HQRVX��UHJXOiWRUX�XPtVWtPH�GR�NULWLFNp�IUHNYHQFH kω . Tu v tomtoS�tSDG� S�HGVWDYXMH�IUHNYHQFH��ERGX�SUYQtKR�GRW\NX�QHOLQHiUQt�D�OLQHiUQt�FKDUDNWHULVWLN\�S�L
postupném zvyšování zesílení.

2.1.2. 7UYDOH�NPLWDMtFt�UHJXODþQt�V\VWpP\
1�NG\�SRXåLMHPH�Q�NROLNDSRORKRYê�UHJXOiWRU�L�Y S�tSDG���åH�WUYDOH�NPLWi��3�L�SRNXVX�RSRXåLWt�HNYLYDOHQWQtKR�S�HQRVX�SUR�W\WR�REYRG\�PXVtPH�UR]OLãRYDW��EXGRX�OL�Y ustálenémVWDYX�NPLW\�V\PHWULFNp��þL�MHMLFK�VWHMQRVP�UQi�VORåND�QHEXGH�S�HGHP�GHILQRYiQD��3RXåLWtPHWRG\�HNYLYDOHQWQtKR�S�HQRVX�MH�YKRGQp�MHQ�NG\å�MH�WHQWR�S�HQRV�PRåQR�GHILQRYDW�MDNRIXQNFL�]iYLVORX�SRX]H�QD�DPSOLWXG��
2.2. ýDVRY��RSWLPiOQt��t]HQt
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Cílem je v PLQLPiOQtP�þDVH�GRYpVW�OLQHiUQt��þDVRY� LQYDULDQWQt�V\VWpP�] jednoho bodu do
jiného. Z I\]LNiOQtKR�Qi]RUX�MH�]�HMPp��åH�WRWR�SRVXQXWt�]D�QHMNUDWãt�þDV�GRViKQHPH�SRX]H
v S�tSDG���åH�Y\XåtYiPH�PD[LPiOQt�PRåQp�DNþQt�]iVDK\�RERX�SRODULW�QHER�se pohybujeme poGRYROHQp�KUDQLFL�DNþQt�YHOLþLQ\��&KFHPH�OL�QDS���S�HMHW�DXWRPRELOHP�FR�QHMU\FKOHML�PH]LGY�PD�PtVW\��PXVtPH�DXWR�S�L�NDåGpP�S�HFKRGRYpP�MHYX�XU\FKORYDW�PD[LPiOQt�PRåQRXDNFHOHUDFt�þL�EU]GLW�PD[LPiOQt�PRåQRX�GHFHOHUDFt�D�UHVSHNWRYDW�S�LWRP�OLPLW\�W�HQt�SQHXPDWLNQD�YR]RYFH�D�SUDYLGO\�VLOQLþQtKR�SURYR]X�ýDVRY� RSWLPiOQt��t]HQt�MH�PRåQR�UHDOL]RYDW�EX�WR�SRPRFt�S�HStQDFtFK�QDGSORFK�YHVWDYRYpP�SURVWRUX�QHER�SRPRFt�LQGLYLGXiOQ� Y\SRþWHQp�VWDYRYp�WUDMHNWRULH�V Y\]QDþHQêPLERG\�S�HSQXWt�SUR�GDQê�S�HFKRGRYê�MHY��3RGVWDWRX�REpKR�MH�VLPXODFH�S�HFKRGRYpKR�MHYX
pozpátku, t.j. v ]iSRUQpP�þDVH��V SRþiWHþQtPL�SRGPtQNDPL�GDQêPL�S�HGHSVDQêP�NRQFRYêPERGHP��3RVWXS�SUR�VRXVWDYX�GUXKpKR��iGX�MH�SRSViQ�D�]REUD]HQ�QD�VWUDQ� ���Y�[1].6WDYRYêP�SURVWRUHP�SUR�V\VWpP�GUXKpKR��iGX�MH�URYLQD�D�S�HStQDFt�QDGSORFK\�VH]MHGQRGXãt�QD�S�HStQDFt�N�LYNX��0�MPH�VRXVWDYX�V jedním vstupem a jedním výstupem
popsanou stavovými rovnicemi

)()()(

)()()(

tDutCxty

tButAxtx
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+=	

(11)

&KFHPH�S�HYpVW�]DVWXSXMtFt�ERG�YH�VWDYRYp�URYLQ� ] daného bodu [x1(0),x2(0)] doS�HGHSVDQpKR�ERGX�>[1(T),x2(T)] v PLQLPiOQtP�þDVH�7�V WtP��åH�MVRX�]DGiQ\�KUDQLFH��NWHUpVWDYRYp�SURP�QQp�QHVPt�S�HNURþLW�D�RPH]HQt�DNþQt�YHOLþLQ\�UHJXOiWRUX�
Ve stavových rovnicích substituujeme t−=τ �W�M��SRþtWiPH�Y ziSRUQpP�þDVH��D�REGUåtPH

adjungované stavové rovnice.
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�HãHQt������SUR�X� ����V UHVSHNWRYiQtP�RPH]HQt�VWDYRYêFK�SURP�QQêFK�GiYiMHGQR]QDþQRX�N�LYNX�YH�VWDYRYp�URYLQ���2FWQH�OL�VH�]DVWXSXMtFt�ERG�V\VWpPX�QD�WpWR�N�LYFH�SDN�MHM��t]HQt�X� ����GRYHGH�GR�S�HGHSVDQpKR�ERGX�>[1(T),x2(T)]. Podobná úvaha platí proGDOãt�N�LYNX��GDQRX��t]HQtP�X� �����9L]�REUi]HN�����Y�[1].

3. 5R]Y�WYHQp�D�PQRKDUR]P�URYp�UHJXODþQt
obvody

3�L�]DSRMHQt�GDOãtFK�SRPRFQêFK�YD]HE�D�VP\þHN�GR�UHJXODþQtFK�REYRG$ GRVWDQHPHUR]Y�WYHQp�UHJXODþQt�REYRG\��1HMþDVW�ML�VH�G�Ot�QD
• UR]Y�WYHQp�UHJXODþQt�REYRG\�V SRPRFQRX�UHJXORYDQRX�YHOLþLQRX
• UR]Y�WYHQp�UHJXODþQt�REYRG\�V SRPRFQRX�DNþQt�YHOLþLQRX
• UR]Y�WYHQp�UHJXODþQt�REYRG\�V P��HQtP�SRUXFKRYp�YHOLþLQ\
• UR]Y�WYHQp�UHJXODþQt�REYRG\�V SRPRFQRX�UHJXORYDQRX�YHOLþLQRX�P��HQRX�QD�PRGHOX�
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3.1. 5R]Y�WYHQp�UHJXODþQt�REYRG\�V pomocnouUHJXORYDQRX�YHOLþLQRX
3UR�]OHSãHQt�G\QDPLFNêFK�YODVWQRVWt�UHJXODþQtKR�REYRGX�QHER�SUR�SRWODþHQt�YOLYXSRUXFKRYêFK�YHOLþLQ�P��tPH�þDVWR�Y Q�MDNpP�PtVW� UHJXOované soustavy pomocnouUHJXORYDQRX�YHOLþLQX� py a zavádíme ji do vhodného místa regulátoru – viz obr. 6.1 a 6.2 v [1].1HMþDVW�ML�VH�MHGQRWOLYp�EORN\�UHJXOiWRUX��DGt�GR�NDVNiG\�-HGQRWOLYp�UHJXODþQt�VP\þN\�VH�QDYUKXMt�D�VH�L]XMt�SRþtQDMH�QHMYQLW�Q�Mãt�] nich s WtP��åHNDåGi�] QLFK�Pi�]D�S�HQRV�UHJXORYDQp�VRXVWDY\�S�HQRV��t]HQt�VYp�SRG�t]HQp�VP\þN\��9êKRGRX]DSRMHQt�MH�XU\FKOHQt�G\QDPLN\�UHJXODþQtKR�REYRGX�D��VQtåHQt�YOLYX�SRUXFK�
3.2. 5R]Y�WYHQp�UHJXODþQt�REYRG\�V pomocnouUHJXORYDQRX�YHOLþLQRX
&KDUDNWHULVWLFNp�SUR�W\WR�REYRG\�MH�]DSRMHQt�GYRX�DNþQtFK�]iVDK$ GR�UHJXORYDQp

soustavy, z QLFKå�MHGHQ�MH�XUþHQ�SUR�WUYDOê�SURYR]�D�GUXKê�SUR�YêMLPHþQp�VWDY\��3�L�UHJXODFLWODNX�SiU\�MH�KODYQtP�UHJXODþQtP�]iVDKHP�YêNRQ�S�HGiYDQê�GR�YD�tFt�VH�YRG\��WHG\�QDS��YêNRQ�WRSHQLãW���3RNXG�WHQWR�YêNRQ�QHVWDþt�D�WODN�SiU\�SRNOHVQH�SRG�XUþLWRX�PH]��S�LãNUWtNRUHNWRU�RGE�U�SiU\�GR�WXUEtQ\�S�HV�SRG�t]HQp�UHJXOiWRU\�YêNRQX�D�~KORYp�IUHNYHQFH�
V Q�NWHUêFK�UHJXODþQtFK�REYRGHFK�MH�SRPRFQi�DNþQt�YHOLþLQD�VSRMHQD��VH�]Yláštním zdrojem
energie.

3.3. 5R]Y�WYHQp�UHJXODþQt�REYRG\�V P��HQtP�SRUXFKRYpYHOLþLQ\�±�LQYDULDQFH
-H�OL�PRåQp�P��LW�Q�NWHURX�] SRUXFKRYêFK�YHOLþLQ��MH�PRåQR�MHMt�YOLY�DOHVSR��Q�þiVWHþQ�HOLPLQRYDW�]DSRMHQtP�UR]Y�WYHQpKR�UHJXODþQtKR�REYRGX�V P��HQtP�SRUXFKRYêFK�YHOLþLQ\

podle obr. 6.5.
Poruchu v VL�P$åHPH�S�HGVWDYLW�MDNR�YHOLþLQX�VLFH�P��LWHOQRX��DOH�YVWXSXMtFt�GR�VRXVWDY\

v PtVWHFK��NGH�QHP$åHPH�]DViKQRXW�åiGQRX�DNþQt�YHOLþLQRX��3RNXG�QD]YHPH�WX�þiVWUHJXORYDQp�VRXVWDY\��NGH�SRUXFKRYi�YHOLþLQD�QHSURFKi]t��S1��VWDþt��DE\FKRP�N DNþQt�YHOLþLQ�UHJXOiWRUX�S�LþHWOL�]P��HQRX�SRUXFKRYRX�YHOLþLQX�v��YHGHQRX�S�HV�SRPRFQê�þOHQ�V S�HQRVHP
11 /1 SR −= D�SRUXFKD�VH�QD�YêVWXSX�Y$EHF�QHSURMHYt���7DNRYê�UHJXODþQt�REYRG�VH�QD]êYiLQYDULDQWQt�Y$þL�SRUXãH�Y.
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3.4. 5R]Y�WYHQp�UHJXODþQt�REYRG\�V pomocnouUHJXORYDQRX�YHOLþLQRX�P��HQRX�QD�PRGHOX
3.4.1. 5R]Y�WYHQê�UHJXODþQt�REYRG�V kompenzací dopravního]SRåG�Qt

5HJXORYDQRX�VRXVWDYX�VH�]SRåG�QtP�VL�P$åHPH�S�HGVWDYLW�MDNR�VpULRYp�]DSRMHQtGRSUDYQtKR�]SRåG�Qt�D�]E\OêFK�þOHQ$ VRXVWDY\�V S�HQRVHP�S(p)��0$åHPH�Y\WYR�LW�PRGHO
soustavy, v Q�På�P$åHPH�P��LW�QH]SRåG�QRX�YêVWXSQt�YHOLþLQX�EORNX�S´. Zapojíme=li modelSDUDOHOQ� N UHJXORYDQp�VRXVWDY� WDN��DE\�VH�MHMLFK�YêVWXSQt�YHOLþLQ\�RGþtWDOL��]tVNiPH�QDYêVWXSX�SRX]H�RGFK\ONX�YêVWXSQtFK�YHOLþLQ��1D�YêVWXSX�PRGHORYpKR�EORNX�S´ pak získámeS�LEOLåQRX�KRGQRWX�YêVWXSQt�YHOLþLQ\�UHJXORYDQp�VRXVWDY\�V S�HGVWLKHP�7G��GRSUDYQt]SRåG�Qt���7RWR�]DSRMHQt�]OHSãXMH�G\QDPLFNp�YODVWQRVWL�VRXVWDY\�

3.4.2. 5R]Y�WYHQê�UHJXODþQt�REYRG�VH�Y]RURYêP�PRGHOHP
V WRPWR�S�tSDG� MH�PH]L�UHJXOiWRU�5�D�VRXVWDYX�6 Y�D]HQ�Y SRPRFQp�]S�WQRYD]HEQtVP\þFH�V regulátorem RM Y]RURYê�PRGHO�VRXVWDY\�0��3RPRFQi�VP\þND�MH�]D�D]HQD�WDN��DE\VQLåRYDOD�UR]GtO�PH]L�YêVWXSQt�YHOLþLQRX�y regulované soustavy S D�YêVWXSQt�YHOLþLQRX�PRGelu

M. Viz  obr. 6.7 v [1].

Literatura:

[1] 'RF��,QJ��-DQ�-RKQ��&VF���6\VWpP\�D��t]HQt��Y\GDYDWHOVWYt�ý987��3UDKD������


