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orelementiani maintegrebeli rgolis robastulobis analizi

qeTevan kotrikaZe

saqarTvelos teqnikuri universiteti

reziume

naSromSi dasabuTebulia orelementiani maintegrebeli rgolis struqturuli

robastuloba; makoreqtirebeli rgolis gadacemis funqciis fesvuri hodografebis

saSualebiT miRweulia struqturuli robastulobis kompensacia.

sakvanZo sityvebi: koreqcia. makoreqtirebeli rgoli. maintegrebeli rgoli.

struqturuli robastuloba. gadacemis funqcia. fesvuri hodografi. logariTmul-

amplitudur-sixSiruli (lasm-i) maxasiaTebeli.

1. Sesavali

avtomaturi regulirebis sistemebSi erT-erTi mTavari Semadgeneli nawilia

makoreqtirebeli rgolebi. kerZod, maintegrebeli rgolebi. maTi analizisTvis

SesaZlebelia gamoyenebuli iqnas robastuli marTvis principebi, vinaidan makoreqtirebeli

maintegrebeli rgolebis parametrebi SesaZlebelia sakmaod farTo sazRvrebSi

icvlebodes. naSromSi ganxilulia orelementiani makoreqtirebeli maintegrebeli

rgolebis robastuli analizis amocana.

2. ZiriTadi nawili

ganvixiloT orelementiani maintegrebeli makoreqtirebeli rgoli CLr ,, wyaroTi.

aseTi wredi SesaZlebelia gamoyenebuli iqnas mxolod da mxolod cvladi denis

wredebSi. rgolis CarTvis sqema naCvenebia nax. 1-ze. sqemisTvis gamoyenebulia Semdegi

aRniSvnebi: E - Semavali signalis wyaros emZ; 0,, CLr - winaRobis operatoris

mdgenelebia; CR, - rgolis parameterebia; dR - rgolis datvirTvis winaRobaa. Tu

visargeblebT Semdegi aRniSvnebiT: wZ = LSr  +
SC0

1
; 1Z = R ; 2Z =

CS
1

; dZ = dR da

rgolis gadacemis funqciiT [1] miviRebT:
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Tu dR , maSin (2)-dan miviRebT:
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gamovikvlioT (3) gadacemis funqciis polusebis traqtoriebi, roca adgili aqvs

 -s cvlilebas  ;0 intervalSi.

Tu 0 , maSin )(* SWEUg -is sawyisi polusia:
Tk

S



1

; Tu  , maSin (3)-s

polusebi miiswrafian saboloo ormagi polusisken .0S

Tu visargeblebT fesvuri hodografebis gantolebiT [2,3]:
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maSin miviRebT (3) gadacemis funqciis polusebis traeqtoriebis gantoleba Cawerils

normirebul [4] saxeSi:
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(5) warmoadgens wrewirTa ojaxs centriT 
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1 (nax. 2).

nax. 1 nax. 2
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fesvuri hodografis namdvili ormagi wertilia:
Tk

S



2

. am wertilSi  parametris

mniSvnelobaa: Tk  25,0 . fesvuri hodografis udidesi warmosaxviTi nawilis mqone

wertilebia:
Tk

j
Tk

S






11

. am wertilebSi Tk  5,0 .

idealuri gadacemis funqcias maintegrebeli rgolisTvis aqvs saxe:

1
1)(



TS

SWEU
id

g
. (6)

aqedan gamomdinare, (3) gadacemis funqciis erTi polusi unda iyos:
T

S 1
 , xolo

meore polusi unda imyofebodes warmosaxviTi RerZidan marcxniv gacilebiT Sors vidre

T
S 1

 fesvia.

es ukanaskneli piroba Sesruldeba, maSin Tu
Tk

S



1

sawyisi wertili axlos

iqneba
T

S 1
 sasurvel polusTan. davuSvaT, rom

T
S 1

 da cS  sawyiss poluss

Soris manZili tolia sasurvel polusamde manZilis % -is. es piroba tolobis saxiT

ase Caiwereba:

Tk 


1
+
T
1
=

T
1

100


. (7)

aqedan

Tk  =



100
100 T

. (8)

Tu (3)-is erTi polusia
T

S 1
 , maSin meore polusi iqneba ;100

T
S




 xolo 

parametrs unda hqondes mniSvneloba  =
100
T

; aqedan Cans, rom (3)-is marcxena polusi


100 -jer metadaa daSorebuli warmosaxviTi RerZidan, vidre marjvena polusi. cxadia,

rom rac ufro mcirea  , miT ufro Sorsaa j RerZidan marcxena fesvi da miT ufro

zustad SeiZleba miviRoT idealuri gadacemis funqcia (6).
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amgvarad, rgolis parametrebis angariSis Tanmimdevroba aseTia: virCevT  -s da (8)

formuliT vangariSobT Tk  -; vpoulobT  =
100
T

da vpoulobT (3)-is meore polusis

mniSvnelobas ;100
T

S



 maSin (3)-is gadacemis funqcia miiRebs saxes:
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Catarebuli analizis WeSmariteba vaCvenoT magaliTis saSualebiT. davuSvaT,

mocemulia 1R komi, 1,0r komi, 10C mkf, maSin 01,0T wm. avirCioT %1 ,

maSin 11,0L hn, 112C mkf da .92,0k
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)(* SWEUg da )(SWEU
id

g
-is logariTmul-amplitudur-sixSiruli maxasiaTeblebi

naCvenebia (lasm-i) nax. 3-ze. )(SWEU
id

g
-is lasmi-is daxrebia 0, -20 da -40 db/dek.;

amasTanave bolo SeuRlebis sixSire, wina SeuRlebis sixSireze 100-jer metia, amitom igi

koreqtirebuli sistemis sixSireTa zolis maRal areSi xvdeba da igi sistemis dinamikaze

praqtikulad ar moqmedebs.

nax.3
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3. daskvna

dasbuTebulia R, L, С maintegrebeli rgolis struqturuli robastuloba, romelic

gamowveulia Semavali signalis wyaros aranulovani operatoriT. fesvuri hodografis

gamoyenebiT, dasabuTebulia struqturuli robastulobis kompensaciis SesaZlebloba da

kerZo magaliTze naCvenebia ganxiluli meTodis efeqturoba.
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TWO-ELEMENT INTEGRATING CHAIN ROBUST ANALYSIS

Kotrikadze Ketevan

Georgian Technical University

Summary

In the represented article there is proved the structural robustness of two-element integrating

chain; structural robustness is compensated by correction chain transfer function’s root locus.

РОБАСТНЫЙ АНАЛИЗ ДВУХЭЛЕМЕНТНОГО ИНТЕГРИРУЮЩЕГО ЗВЕНА

Котрикадзе К.

Грузинский  Технический  Университет

Резюме

В работе доказана структурная робастность двухэлементного интегрирующего звена; с

помощью корневых годографов предаточной функции корректирующего звена достигнута

компенсация структурной робастности.


