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AHAJIN3 YCTOMYUBOCTU U KAYECTBA PET'YJIMPOBAHUSA
YACTOTHBIM METOJOM HA OCHOBE
IHOCTPOEHUA JIAX U JI®X

Tpoananuzuposanvl ycmouuugocms U KAuecmeo pecyauposaniss YacnmomHbim
MemoooMm ¢ ucnoawsosanuem npocpammel  MatLab. Taxowce Ona  pewenus
K8aopamHoz2o ypasHeHus ucnonvzyem npoepammy MathCad. Iloomeepoicoeno, umo
cucmema ycmouyusa u 8blgedeHbl 3anac YCmouyusocmy no amnaumyoe u 3andac
yemouuugocmu no ghase.

In this paper, the program MatLab is used to analyze the stability and quality
of frequency control. We also use MathCad to solve the quadratic equation. It is
confirmed that the system is stable and the amplitude stability margin and phase
stability margin are derived.

Kmouesvle cnosa: cucmema, JIAX, JI®X, ycmotiuugocme, 3anac, amniumyod,
Gasa.
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OlleHKa YCTOHYMBOCTH OMNpEAENACTCS MO Pa30MKHYTON TMepenaToYHOn

dymcmm: W(p) = e
(T3Tmp? +TMP+1)(Ty+1)(K—FP+1))P

Ty = 0,08 ¢, T3 = 0,0005 c.

Jlanee 3ammimeM OTHENBHO TIEPBYIO CKOOKY 3HAMCHATENS YpaBHCHUS,
pUpaBHsIeM e€ K HYJII0, U TOT'O YTOOBI ONPEICIIUTh KOPHH 3TOTO YPaBHEHHUS

T3TMp2 + TMP +1=0.

Penrast kBagpaTHOE ypaBHEHHE C ITOMOIIKBI0 porpammbl Mathcad, momyanm
cieyIonme 2 KOpHSI:

P, =-12, P, =-1987,

Orcrona cnenyer T = 0,083, T, =0,0005, rne Ty = Pi.

i

CrnenoBatenbHO, TepeaaToyHass (YHKIHS pPAa3OMKHYTOW CHCTEMBI HPUMET

(3% 00011207 8:370 8

K
W(p) = — [2].
(Tn1p+1) (Taz p+1)(Ty+1)(K_Fp+1))p
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Just waxoxuenus 1qp u Ty HeoOxomumo moctpouts JIAX pasoMmkHYyTOH

cucreMsl (puc.1).

| My

Puc. 1. JIAX pazomxnymoii cucmembi

Ha puc. 1 cuHUM WITPUXOM TMOKAa3aHbl BXOJHBIE BO3JEHCTBUSI MOMEHTa
Harpysku My, KauKku Wy, HaBEEHUs Wy W BUOpAllMK Wy, CHHUM CITomHbM JIAX
pasoMkHyTOH cuctemsl [1]. VI3 pucyHka BUIHO, YTO BCE BXOJHBIE BO3JEHCTBUS

0oTpabaThIBAIOTCS.

T = 1 1
Y 7 (10..400¢,)  40%219

= 0,000114 c.

Jlnsg  aHanmMza YCTOWYMBOCTM M KadecTBa pEryJUpOBaHHUS YaCTOTHBIM
MeronoM, rocrpoeHsl JIAX n JI®X B nporpamme MatLab, a Takxke npou3BeeHO
MOJIETTMPOBaHHE CUCTEMBI KOPPEKIIMHM OCH BU3MPOBAHUS 110 a3uMyTy [3].

HOCTpOI/IM CXEMY MOICINPOBAHUSA HCXOI[HOﬁ pa30MKHy1“OI>i CHUCTCMBbI:
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Transfer Fent Transfer Fen2

Puc.2. Cxema mooenuposanus

Ha puc. 3 npencrasnenst rpaduxu JIAX u JI®X cucremsr ¢ puc. 2.
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Bode Diagram
From: Input Point To: Qutput Pont

System united | !
0: put Pint o Output Point -

Frequency (radisec): 143
Magntude (dB): 6.63

‘System: untitied_1

1" ¥0: Input Point to Output Point
i Frequency (radisec): 219

Magnitude (dB)

1\3‘Mngnmdz (98):-0.0297
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System: untited_t

10: put Pont o OutputPont

Frequency (radisec): 149
Pnase (deg) -180

Phase (deg)
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| Phase (deg): -183

' System: unted_t
i VO: Input Pointto Output Point
! Frequency (radisec): 219

Puc. 3. I'pagpuxu JIAX u JIOX

U3 puc. 3 BUIHO, 9TO CUCTEMa He YCTOHUMBA. 3amackl mo (ase paBHBI -2 Tpaf,

a mo amruturyge -3.82 n6. Jlist yeroitunBocTr cucteMbl 6epem Ty, paBayro 0,01 c.

ITocne BBOma T, cuctema craHoButTcsl ycroiiunBa. Ee cxema monenupoBaHust

npescTasnena Ha puc. 4. A rpaduku JIAX u JIOX Ha puc. 5.
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Puc. 4. Cxema moodenuposarus

24



Bode Diagram
From: Iput Point To: Output Pont
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Puc. 5. I'padpuxu JIAX u JIOX

W3 puc. 5 MOXHO clenaTh BBIBOJ, YTO 3amachl YCTOMYMBOCTH o (aze 63

rpajyca H 3amac yCTOMYMBOCTH MO aMIntutTyje 26,3 0.
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