Usgdo®mggemls 3gdbozn®o Mbogg®lodgdo

5e9gbobMg ©9dgH®sdz0eo

533MA5GH M0 MYaMEomgdol LolEgdgdol 3mMmgdsool Lobmgbo
B9L3YM0 3MmEMYMORIO0M

§om8mygboeos ©MdGH™M®mOL 53509300 bomobbols mlisdmggdews©
Lo MIBHMOM 3MIMYM5D5: BMMZ0L LOLEZHYTJOO 53EHMTdEBHODBIF0S O
A9bGH-0b50696Mm0b0
dogyMo: 0403

Logo®m3gemU ¢gdbolzmMo «boggdbodg@o
d0obo, 0175, bydoGomzgerm

2019 §



Lo93G MMM MBgds ©2019 oo segdlsb®g gdgE®sdzowo

Logo®m3geml ¢gdbolzmdo «boggdbodg@o
0b6x3mEM3sE030L5 s FoMM30L LoLEBHYIYGIOL BS3MEEHIGO

B39, d390m6Mg bgeoldmd(gmbo 35LEGHMOIPM, GMI  45393560m
5¢09JLbMg ©gdgE©sd3000l Joge FgltrmEgdrer LoobgMES30Mm BSTOMAL
©3LObYEgdOm:  53BMIGOO  MYRMEoMmgdol  LolBgdgdol  3meMgdsool
Lobmgbo ggligmco  3mEMyMmIxnxgdom s  35dwg300  ©93mIbIEoL
Logo®m39eml 996039600 MB03gOLOEGIEOL ~—------====mmmmmmm oo
--------------- Lomb039MLoGIBH™  LooLgOEEoM LsdFmdo Tdob Asbbogngsls
©MJEGHMM0L 53500900900 boGolbol IMBsdm39dWs.

bgddmgsbgero: sLmE0Mm9dMEo 3OMBILMOO
399356 360359
69396%9bG0:
9396963 0:




Logo®mzgeml ¢gdbolzmeo «boggdbodg@o
2019 G

53¢ ™MM0: 5¢94Lsb®Mg ©9gEHHsd30¢0
©5LObYEgds: 53BMASBHMO0 MYAMWomdoL LobEgdol JmEgjzool Lobomgbo
139U31M0 3MEMYMIBIIOD
LOEMIBHMOM FOMAMT: FoOM30L  LoLEBHYIGOO0, 93EMTGHO0DIE30S S AJUuBH-
0b50696M0bg0
bo6obbo: bgelofiymmddgbgdamds, 53@™BoG0bsE0ds s Bsmm30L LobEgdgdo
Lbmds Bo@oMo:

06030 MMo  3060Mm3699900L 56 0bLGHOGHMEIOOL  Tog®
B90mImY3560¢0 ILbYEgdol OLYOHEHIEOOL go3gbmdols BoBbom dmmbmgbols
9990b3935d0 dobo 565339300 JoBbgdom 330609d0LS s 2930 (E3IYdOL

MR3Egds 80603900 5943L Lodo@mzgwml ¢9dbozme Mbogg®Lo@gdl.

53¢ ™Mol bgerdmfig®s

333MO0  06560BMbgdL ©sbsMBIb Logodmd3gdwrm MaEgdgdl s SOE3
9000560 65dMM™I0L s M3 Jobo 35e39ME0 333MbY6EHJIOL 2osd9F©35 96
b3 G089 900MPOm MHY3OMPOIE0d ©)F3909W0s 53BMOMOL oM Mdomo
6905030l go69dy.

534HMO0  00(dMbgds, Mmd  b65dOMITo  godmygbgdmo  Losg@mem
MREG39O00) EIEME? oL 9dBY F00YIN0S Fglsd530LO bgdSOMZS (Fots 0
930mg DmIob (30E9FGHJO0Ls, MMIgdol Imombmggb dbmemwmeo b3g30x306
903sMmMGAL  WOoBHIMSGHOOL  303H0MIOST0,  MMamOE3 gl JogdMW0s
Lo9gbogH ™M BsdOMAOOL gl gdoLLL) s  Yzgws  FomPsbdy  0wgdlL
35L9bolidygdEMdsLs.



(9bomdg

LoEOLYOESE0M  BIIMMT0, ,933)MT>EGWMO  MYAMOMHGOOL  LoLEgdols
3Mm6gdaool  Lobmgbo  BI3WEO  3mOMYMIRIBom,”  gbgds  gHm-9OH”
36003690356  3OMdWgAsL,  GMAMmOO0Ess  BsOM30L 533 MIsGHYIMO
69329069008 LobBHYIOL  OYYRTMYds.  93GHMISGHIMO  HYRMYWOMHIOOL
LoLEBHYIOL IRTIMGOOLOL 45FMYMBID G5FM9bodg doMoms© 9Eodl. gugboas:
LobEgdol  9bgemRgB03Mo  sbgomodo, ©obsdozol sboswobo, 33mEgdizool

LobmgHo s 9Ju39MH0T96E s MM 3300939d0.

30639 9B93Bg bgds  933MIsGHM0  M9Iomgdol  Lolidgdol
099500996900 3mfgmdomdgdol G96mBg3s. dog: 9aLMMEgdgwro dgdsbobdgdol,

053550 gdol, Fobsbffo®o s LoddEsgMOl  Fod0gMHgdEgdolL, LsHmdo
39M53LobgdoL s Lbgs.

96962930390 96560000l F99ao©,  F000gds  93EM>EGMEO
932906900l LoLEBHYIOL  Mi3wgwo  bsfowo, Moz 0dsl  60dbogl, ™A
39090 9w999b@GH00L godmzs 8999dwgdgEos 56 96 S0l LolvyMmzgeo.
JODNEIOD0  gbBs, OMIgwoE LM gdsll 0dwg3zs 33w g0 bafowrol
bgwmbmgdws 993039bmm (3300090930 93BHMISGHMIO0 MMM gdol
LobBH9dsdo, b 9GOl FgLoggmolo Ts3mM9dEH0MmIOIO MMEgdol d9emBggzs
(8080930000, 3565WgM0 56 GgMHgMwo Godol 3m6mgd30s).

530b  d90pamd, bads  93GHMISGHMO0 MY doL  LobEgdol
©0653030L  9BoeoBo o 3MmMgdio0ol  Lobmgbo, M3  ©s353806Md M0

396339 LOOCYGGOMb.

dmm 9330 gl 900l gd39008s6GwMMmHo 33193900, MMIgEbsg S1939
053080 609956Lgd0 593L. bdoMo, TguodergdgEos omzwgdo LHmGo ogymb,

853659 94b39Mm0dg63Jdds LoMbs™ Fggyo 35063 396 3308396ML. 5ol gBHo-
gbmo  dobgbos, OMI  953609dBH0MYdIO MM gdol  356599EHMYOOL
396MB930LsL, 300 bOHOW MG BMby3gd9ddo 56 0m35¢olobgdgh Lggdol Bmy
35653939MgoL. 595l 30 803945350 5MOBLLIMZ9gw T9IR9T©Y.

DMPoo,  853MmOHJBH0MJOG0  MHRMgdol  Tglobgd  0bgm®Is300
9m3990s 139305E 3BOOWGdTo. 50bodbMwo 3bMHOEWId0EIE 0bgobyMl
399005 50MmBOML 8BS 3069300 Bdgds, 369300l 356589EHMYO0, 25390
2bJ30900, Lbgoolbgs  Lobol  LosbgoModm  gmOIMgdo s  sb939
W MROOHO0MIME-533¢0EOO-LobJdomo  Foboslosmgdgwgdo  (olid).
533MA5GHMM0  M9oMmgdol  LobBHJIgOol  3MMYJEHJIOLIL oMMl
d9Lsdergdgo mbs ogml s 3mEM9gdEool bdgdgdol godmygbgds, mMI3s
6950530 Bogddg bryen Bbgoa356M5ds.

3M69d300b bdgdgdol bOHOEgdTo 56 sOOL Fomz5wolffobgdmwo ghmo
3600836903560 god@Hm®o. 39060dm, 65xd0ldogMo 3:MHgd300L OAMEL As5BbBos
39095350 Loabool Hyserml Jos Fobswmds. gl fobosmmds Jgladegdgaros
Bm09m Jgdmbggzsdo Msdgbodg sbgme AL smHg3gl. sBg3g 89ds35w0
Loaboerol fgstrml dos Hobosemdsls 9godergds 3Jmbogl Hobswmdol Mmam®s
5JHon®o, s1g39 - OIJHoNwo 8IbIwgdo. 39AIME, GHIPENOO ©d
0bmdisonmdo.



39O 53oby,  3bMowgddo  ImEgdwos  obgmo  39615d93H)MH9d0,
OMIgwoom30l  Bs3mEM9gdBHomgdgmo Mmool odmbsgswo  [Mgool
©5H3060m30L [obommds MLslMMEmE ©O0EOs. 98 356513690 3oHMdOL
d9LEOMYds F9Mgd00 FoMFBH0305. M3 B9gbgds Fo3mMgdEoMmgdgmo [Gmgol
09095350 Loabsewol  igommlb oo  Hobomdsl, dobo 603369 Mds
9536990909000 MHMgdolL 3bOHOWgddo LOgMHPM® YYMEGOIJIYMBOEOY,
o3 005 60dbsgL, MHMI 306M9J300L MMl FbOHowGo dmbs3999d0,
099535¢00 LoAbsOL sl Jos Hobsmmdols qomzseobffobgdols G90mbggzsdo
89033wgds.

LOEOLYOESE0M bsdMMAOL 33¢930L Logsbo, LHmMgo 8 RodBmEMmds
3965300mds. B3960 F0Bsb0s,  B53MmEJEH0MIOIE0 BMEGOOL 350589EMOOL
LobmgHo, dolo B3Ol F5B396939dOL golisr)Ix MdYGIWS. Slgmo Grod 30
dmbobgebgdgwos  gobbmM309mgl  39gLl3MMO  3MOMYMIRJdIOL  36Mmdowo
3900™MEO.

19L3O0  3mEMAMIBOL  FgomEOL  godmygbgds  353mM9dGH0MYdgwo
M gool 396539 GH®M9d0L  LobmgBOLLL,  JGLodErgdMBLL  0dwg3s
MBOWB39ygml  3M9J300L  3565393HMJOOL (3300 gd0L  MZ5Lb0bMmYdY,
356599900l (330wqdol  dgdmbggzsdo  omrs  godmBbgl  ggligoms
80dM5Mm30L  BHEMogdBHMM0900, 35306093 GH0MGIIWO  HRMEGOOL 3565xE MO0l
0 LHBE3MIOTO (3300 OOLSL.

LoobgdEsgom bsdMmdo dgpgds M589b0dg boffoeoligsb. gligbos:
39L535¢00, WO BHYMSEGHOHOL Jodmbogs, I, I s III 1530, ©s133365 s sbsomo.

B53d0™AL ob 1dm30L 1sb539MH™M39 @ Mo@ MOl dodmbogngs, Losa
3bboos  BglgMEo  3MPMYOIBIOOL 539008 FJOMPMEOMP0S,  SBY39
Lbgoolbgs Lobol 0bxzm®Ts3E0s 3530609dGH0MGdgo HAMEgdOL dglobgd.

d9L535¢sd0 ImE9gdMEos LHBYOEHEOM BodMMdol dmzwg dobss®lo.
Sblboos  3MMdgIol oG omds,  Mo3g  0AMIsMgmdL  0d5do, OM™J
953mM9JBH06M909w0  HRMgdol  goo3gdol  BwMbJzosdo dbBs  FBOGOW9dTIO
BMQ09M0 356M53gBHM0 56 5MIGOMDBL. 39MHIMm, F90535¢0 Logabools Hysermls

dos  fobospmds, dolo  osdBHomMo  ©@d  OgddHomwo  dygbgergdols
d603369mdgdo.

5939 9m3wg  9MolL  sefgMoo  33wg30L  dobsbo,  MmIgwog
3olbdmdl  B9lgMmo  3mOMYMORJOOL  FJOMPO®  953BMIdGHMMO
932906900l LoLEGHIoL 3530MgdBH0MYdgO MHMEgdol LobmgBoL sdME6OL
395FM0l;  8530m609dBH0MGOIWo  MHRMgdol 356599 BHMJOOL  FosbEMgdSL
LolmE3zgen 36033690 Mdsd@Y.

d9Lo35¢do 939 sMhgMoos  BsIMMIoL  LYTg3609MM Losberg s
36594303010 ©95¢0Ds300L Tglodegdermdgdo.

LoolbgOGHogom  65dGMIol 306039 9300  I)H3MHOWGOOMSs
3obboMo 3qligMmo 3MEMYMHxgd0L 9NMEO. 39MHAME, TS0 ZMSRO3IIWO
30090900,  }BgL3MYOO  3MEMAMOIROL  AIBGHMWGDGd0,  356589EHMOOL
L556g9M0dM BOMINGd0 B9LZMMO 3EMYMH9RBJIOL MMM bsd30m, 1939
3339dbe F9OHGH0wqd80; 3930 3MEMYGMIROL Lsfyolo s BOzBWWoO
D90 GH0gdol  ©oagbol  IgnMEYd0;  XIJMIO  BIL3JIOL  2obEHMEgdY;

5



09mM939%0, MHMIgEoE 0b5069OL 95300 gdl  RGL3MOHO0  3MEMAMSRIOOL
5905L; 8my35600s B3913IM0 3mEMYMHRBOL 53900l 9E93900; beaGOoMmYdE-
5939560000 2563 MgdoL 39gL3MIMHO 3MPMAMSRIOOL 529001 FJNME M MYOS.

LOOLYOESGFOM Bode™dol dgmby 53380 dm 39980
9539906909000 HRMgd0L Po®r30L Bggdgd0 953EHMISGHMO HYR0EMmGOOL
Lob39dsdo. AobboEME0s 3mM9gdi300L LEHOWJBHMOMwo Bggdgdol Godwgbody
39560056¢)0:  3000093OMB0M0, 3M5EJEM0, J0dIZOMOOMO-35MIIOHO
3Mm6M9disool s bbgs. 500539M9b300M9d9ewo Bdqgdol dsgomombyg bsbzgbgdos
Bo5LEGHOL MOl 356539BHMJOOL Lomsbsm dgMbg3939; dolo BoMsEgdOo)
353697 GH06M909w0 MHRMOL M9oEMMO 253990l 73Mbdi00L  dosbanmgds,
LolEO39e 250539900 BY6J30sLMb. 58539 05380 AoBbOEIME0s 53EMT>EOO
932906900l LobEgdol d0dEI3OMOOMO, 35MOEGIMHO S J0dIZOMIOM-
356590 30009J300L IgnM©IdO0.

LoobgOES30M Bsdemdols d9bodg 5300 939990
9539706909000 BME9d0L 565¢0B0o BgLZMMO 3MEMAMIRIOOM. 390IM,
3960905 ©599b0dg 3H030L F536M9d3H0MGOI0 MRMEO O BoBOMmdME0s
om0 3565993900l LobmgBo BIL3MMO  3MPMYGORIOOL  FgmmEom. od
d99d0bg930bm30L, MMEgLYE 8959535¢00 Loabserol Fyos®ml Jos Fobswmds
3903500069005 45dMmmM3gddo.

33w930L50m30 d96Bgmo 053m6M99GH06M909e0 ME9000:
95063)92M909-05005396M9630090g s F5063H936M9090 MRYMEgdo T,¢  ©S
7, L, ¢ 890535000 Logbseob §ys6rmqdom; Bo@o69dwewos 50bodbwmwo Maymegdol
3391935 B9L3MMO 3MmEMAMIROL FJOMPOM; 3500 356599EHMJd0l LobmgbHo;
539005 BgLZYOO 3MEMAMIRIO0; 65h3969005 T9ds35¢0 Logbowrols fgsGml
dos  §0bsmdol  gom35¢olfjobgdols d9dmbggzsdo  dogdmero  Gymeols
390053990L  BMbJ300L  Josbmgdol  JglodegdErmds,  353MM9JEBH0MIOIO
P90l 0goMEm 2053930l BbJ30sLbmsb. 53539  ™ogzdo,  dg@o
035¢boR0bMgdoLlmgol,  MmommgMwo  Jgdmbgzgzolmzol  dobbogrmeros
3539706909000 [iHg0L 3565393900l LobmgBOL MFEYH0TY FogoE0MO.

LoOLYOESE0M BITOMAL b gHmM30L 1336, Lo TMm3EgE SGMOL
5009000 33¢0930L 990093900, 359mYygbgdmE0 oG MOEWIOOL Psdmbsmgswo
Q5 sbsGmo.

650 IM39gdMEos Bs33eg30 353MmEM9JE0MJOI0 MHRMgdOLmZOL
bbgo@ollbgs Lobol godmmzwgdo s BILZMOO 3MOMYMHRBGd0, MHMIGELGd03
539099005 3OMaMsdeo 3539¢ Matlab-ol Lsdosegdom.



Summary

Dissertation work, "Synthesis correction of the automatic control system with
root locus," refers to one of the most important problems, such as planning a system of
automated regulation. In the planning of automatic control system, you will be involved
in several key stages. These are: system power calculation, dynamics analysis,
correction synthesis and experimental studies.

In the first stage, the automatic control system equipment selection. Eg: motor,
navigators, pre- amplifiers and power amplifiers, sensors and more.

As a result of the energy calculation, part of the automatic control system is
adopted. That meaning the selected elements can not be replaced or is not desirable.
The only way to make changes in the automatic contol system, this is the choice of
correction scheme (sequential, parallel or mixed type correction).

Thereafter, analysis of the dynamic of the automatic control system and
synthesis of correction, which is associated with certain difficulties.

The last phase is experimental research, that has its own difficulties. Often the
calculations are correct, but the experiments can not show the result.

One of the reasons for this is that when selecting corrective parameters, they do
not take into account some of the schema's parameters. This leads to not the desired
result.

In general, information on corrective device is given in special tables. The
engineer can choose the right correction scheme, correction parameters, transfer
functions, different types of reporting formulas and logarithmic-amplitude-frequency
characteristics (LAFC). In automatic control systems should be possible to use the
ready-correction schemes, but in reality, the case is different.

The correction schemes in the tables is not considered a significant factor. In
particular, any correction of the input signal source have resistance. This resistance is
possible in some cases up to several hundred Oms. Also the input signal source internal
resistance can be have both active and reactive resistance. Namely, the capacity and
inductive.

In addition, the tables of parameters, for which corrective circuit resistance level
is infinitely large. This latter requirement is relatively simple. As for the correction
circuit input signal source internal resistance, of a correctiion tables altogether ignored,
which means that the correction tabular data, the input inner resistance of the signal
source is applied to the change.

The subject of the research of the dissertation was due to this factor. Our goal is
to synthesize the correcting parameters to improve the dynamics. Such a thing is easy
to do with the known method of root locus. The use of the root locus method in
synthesizing corrective parameters, makes it possible to provide correction parameters
change visualizations. In case of change of parameters, it is easy to see the trajectories
of the root movement, when correcting parameters Changing in the big boundaries.

The dissertation consists of several parts. These are: Review of Literature,
Introduction, I, I and I11 Chapter, Conclusion and Appendix.

The work is preceded by a review of contemporary literature, where the
methodology for building root locus, as well as other types of information on
corrections.

The introduction provides a summary of the dissertation work. explains the
importance of the problem, which lies in the fact that some parameters of the transfer
function not given in ready tables. In particular, the input signal source of internal
resistance, the active and reactive components values. Here is also a brief description

7



of the research, which implies the solution synthesis of the correcting divases for
automatic control systems with root locus; Approximate corrective parameters to the
desired value.

The introduction also includes scientific novelties, practical realization
capabilities.

In the first chapter of the dissertation are discussed in detail root locus method.
Specifically, their graphic properties, the equations of the root locus, the equations of
the parameters in both real and complex points; Methods for determining the initial and
marginal points of the root locus; equation of the multiple roots; Theorems, which
makes the engineer easier to build root locus; The stages of building the root locus;
Methodology for the formation of root locus of the normally-concluded equations.

In the second chapter of the dissertation includes the corrective circuits Schemes
in the automatic control systems. Several variants of correction structural schemes are
discussed: sequence, parallel, sequential parallel correction and more. The selection of
the ballast rim parameters is shown on the example of differential scheme; By means of
it, the actual transfer function of the correctional ring is approached with the desired
transfer function. This chapter discusses the methods of sequencing, parallel and
sequential parallel correction of the automatic regulatory system.

In the third chapter of the dissertation provides corrective analysis with root
locus. In particular, there are selected several types of corrective devices and the
synthesis of their parameters using the root locus method, in cases where the input signal
source internal resistance is considered in the calculations. Corrective rings selected for
research are: Integer-differential and Integer rings with r,c and r, L, c source; The
corrective rings studies with root locus method; Synthesize their parameters; are given
the root locus; The possibility of moving the transfer function in case of taking into
account the incoming signal source rasistence, with the idelal transfer function of
correcting circuit. In the same chapter, for each case, for more visible, are considered
some examples of synthesis of corrective circle parameters,.

The dissertation work is attached to the conclusion, which briefly describes the
results of the research, the list of literature used and the attachment. The appendix
provides a variety of computations and root locus for the study correction rings
designed by software package Matlab.
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@650 1
1539agd96E 0360 35063 9xMgdgmo MYMEmolmzol Baligm®o
3momamsxols swygbs
©535Q0bmm
Qu(S) =T\ T,S*+[(d +2)Ty + T,]-S* + (1 + d) - §? (86)
30206030l Bb3IH0 3mMaGs5980, Gags d € [0; +00[. sdobsmgol Q4 (S)
519 33O
(T, T,S* + 2T, + T,)S®* +S?) + d(T;S3+52) =0 (©.1)
o d = 0, 85306 B3-9d0b bsfgobo FaEowmwgdo 0dbgds:
(T, T,S* + 2T, + T,)S3 + S? = 0. (©.2)

50m3560lL  5dmbLboL  4sTsMFH03900L  Jobbom, (.1)  FobGHMEgds

993339600 S 2 -09, 35906 (.1) 39bFEHMegds JooMgdl Labals:
(T\T,S?+ Q2T+ T,)S+ 1)+ d(T;S+1)=0. (©.3)
50 89dmbggzsdo v q=0, 35906 33-900L Lofyolio FgdEH0wgdo 0db69ds
T,T,S*+ 2T, + T,)S+1 =0, (©.4)
bowem o) d = 400 85306 (©.1) §obGmegdol qlzgdo 069ds:

Tls + 1=0

296@ME@9B0L 59mbablbos: S = — Ti

1
303m30m0 bsfgobob HgOEowgdo s80Lm30lL 5dmzblbsm gobEmmgds (©.2); 59
2963 9dsL 996985 6593000 Bqlggdo o) D = 0 56+
(2T1 + Tz)z - 4T1T2 2 0,

ATE + T} + AT T, — AT, T, = 4T + T >0
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9. 0.

ATE +TZ >0,

M™Igo3 YM39m30L  F9A35MH0GH0  MBHMEMdSS  3HM030wMHo  39dmbgg30L
25600 6y o Ty =T, = 0.

50239650, (00.2) 9bEHMgdsL 996905 Bgliggdo:

=Ty + T,) — VAT + T

1= 2T, T,
—(2T, + T,) + {/4T? + T2
Sz=
2T, T,

98 P96OGH0900 (©.2) 2356GMEgdoL Lafigolo FgMEH0wgdos, bmerm

1

S=——
I
59539 396@Mgdol 33-U Lsdmemm {gMEHowos.

©5350306Mmm S5 B9L30L IWIVODMV/2JMYNFBOMNMBS. 5oL MZOL 0Fo
Sbg 396M53Jdbsm

_2n+u+#4ﬁ+ﬁ_
2 2T, 2T, T,

S, >0,

0

9 9935650369000 530943956mm 3350000 0!
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1 N 1 . 1 N 1 N 1
T}  ATE ™ AT T} 4T,

5799b,

1
AT, T,

0>

9. 0. 39m69 539130 YM39WNZ0L LIPOYMBOMOS.
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565600 2
1539¢9996@& 0560 3506 gaMgdgmo Mymemo 1, ¢ jysOmomo
a90mm3gmgdo Matlab 3539@&0b Lsdsergdom

93999 ©365MMT0 2obboErmEos Bobsliosmgdgmo obEHmmgdols
Q,(8) =T T,S*+[(d +2)T; + T,]-S*+ (1 + d)-S? (86)
19L3IO0 3MEMYOIGIOOL 52905 3OMAMFMwo 3539@ Matlab (J3gmogo 3.2.).
5J39 9my3zsboos  3MMaM9900 RBJL3MMO  IEMYMIRIIOL  SbYJIS©O
d9L50580b0 F99900.

3606505 1

339U32900 3mEMYMIBOL LEHYoLo S BOZOIO [H9MHEHOGIOL 2obesAqds
d € [0; 3] 35658960l (33e0wgdol 99dmbggzsdo

clear

k=0:0.1:3;

for i=1:1length (k)
g=[0.02*%0.05,0.09+k (i) ,1+k(1),0,0];
p(:,i)=roots(q);

end
Sfor jJ=1:7
skk=k (J) ;
groot=p(:,3);
$end
plot(real (p) ,imag(p), 'x'")
grid on

xlabel ('real')
ylabel ('imag')
36505 2

139U329600 3mEMYM>B0L LEHYoLo s BOZOIOo HgMHEHOwgdol Qobersaqds
d € [0; 5] 356539360l (33er0wgdols 999mbggzsdo
clear
k=0:0.05:0.5;
for i=1:length (k)
g=[0.02*0.05,0.09+k (i) ,1+k(i),0,0];
p(:,i)=roots(q);
end
for j=1:7
skk=k (j) ;
groot=p(:,3)
$end
plot(real (p) ,imag(p), 'x"')
grid on
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xlabel ('real')
ylabel ('imag')
1

0.8

0.6

0.4

0.2

imag
o
i

-3500 -3000 -2500 -2000 -1500 -1000 -500 0
real

Bob. ©.1. BgliggdoL 3sbasagds d 3s65393HM0L 33womgdol J9dmbggzsdo. d € [0; 3];
doxo: A= 0,1

0.8

0.6

0.4

0.2 R C—

imag
o
[ |

-1
-600 -500 -400 -300 -200 -100 0

real

Bob. ©.2. 393gd0L gobesggds d 356539EM0l 33e0gdol Jgdmbggzsdo.

d € [0; 5]; doxo: A= 0,05.
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33-b 539139900 g58mmzgegdolL 9gagdo d-b Lbgssalibgs 8609369 mdolmzob.

root =
0
0
-77.0156
-12.9844
root =
0
0
-132.0484
-7.9516
root =
0
0
-184.0225
-5.9775
root =
0
0
-235.1086
-4.8914
root =
0
0
-285.8013
-4.1987
root =
0
0
-336.2829
-3.7171
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root =
0
0
-386.6377
-3.3623

36535 3
Qs(S) =T T,S8* +[(d +2)T, + T,]-S3+ (1 + d)-S? gqgugaéo
3MYMRB0 O JoM53535¢00 Fobsobomgdgwo

>> sys=tf([0.02,1],[0.02%0.05,0.09,1])
sys =
0.02s+1

0.001s"2+0.09s+1
Continuous-time transfer function.
>> z=zero(sys)
z=

-50
>> p=pole(sys)
p=

-77.0156

-12.9844
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Bsb. ©3.Q4(S) =Ty TL,8* +[(d +2)T; + T,]-S3+ (1 + d)-S?
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B 5150 Design for SISO Design Task - u} X
File Edit YVeew Design Analysis Tools Window Help
Bixo 2 IQ KKON
Roat Loces Edtor for Open Loop 1{OLY) Open-Loop Bode Editor for Open Loop 1(OLT)
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Bsb. ©4. Q4(S) =Ty T,S* + [(d +2)Ty + T,]-S3+ (1 + d) - S?
2396 900Lm30L BgLZMIOHO 3MEMAMIBO S dMPIL OSYMTs (RobLBoO Lol gds).
Lobdomy: 0 Mo/f0.

4\ Closed-Loop Pole Viewer = X ‘
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Bsb. ©.6. 308396L5BHMMOL 356589GHMJOOL EOSWMYIMO Bobx sG>

W Contral and Estmation Toots Manager - ]
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Show Architectues StoreDusign | Help o 0

Undo
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Root Locus Editor for Open Loop 1(0L1)
1 T

- O X

Fle Edet  View Design Analysis ,I°°" Window Help

Open-Loap Bode Editor for Open Loop 1(OL1)
15

Rgri-cick on the plots for more desgn cotons

Bob. @7 Q4(S) == T1T254 + [(d + Z)Tl + Tz] b S3 + (1 + d) - SZ

1
08} i

5
06

0
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-10
02t G M. inf

15} Freq NaN
0 - Ry e~ Stable loop
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D5} 2
08 1-135

P M- 111 deg
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. LTI Viewer for SISO Design Task — O x
File Edit Window Help

EIERYE

Step Response
5 T T T T T T T

Armplitude

U l [ 1 l
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
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LTI Viewer ] Real-Time Update

Bsb. ©8. Q4(S) = Ty T,S* + [(d +2)T, + T,]-S3+ (1 + d) - S?
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