Bapuanr 1

a0—2,
a =4,
=,
=1,

UccnenoBaHue cucTeMsl yIIPaBICHUS IPY THITOBBIX 3aKOHAX ynpasieHus. [lepenarounas
(byHKIMA OOBEKTa UMEET BUA:

W, (s) = 1

3 2 :
a,s” +as” +a,s+a,

W,

B cooTBeTcTBUM C BAPUAHTOM:

1
W (s)= )
o(9) 25’ +4s° +3s+a,

>> a0 = 2; al = 4; a2 = 3; a3 = 1;
>> wl = tf([1], [a@ al a2 a3])

Transfer function:

2 s"3 +4s"2 +3s +1

1. Onpenenuts rpaHUYHOE 3HAUCHNE k, mepenaTouHoro ko3dgduimera perynstopa npu
IPOINOPLIMOHATIBHOM 3aKOHE yIIpaBieHus o GpopMyJie:

*
kzzala2 _%:4 3—125

a,

>> kg = al*a2/a@ - a3;




2. Onpenenuts Mo NepexXoqHON XapaKTePUCTUKE BPEMs PeryIUpOBaHusl t,, IepeperyIupoBaHue
6 U yCTAaHOBHBINYIOCS OMIUOKY €, npu [I-perysitope:

Wo(s)=ky,

k, =ak,

a=02;04;08;

>> wpl = 0.2*%kg;

>> wll = series(wpl,w0);

>> hll = feedback(wll, 1);

>> [y,t] = step(hll);

>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h11'), grid

L R R

per.har

h, =0.64

h,=0.5

A =0.05%h,, =0.025
t,=10¢

6= M*m% = 28%
h(e0)

>> 1/(1+wll)

Transfer function:

2 s*"3 +4 s"2 +3s +1

2 s*"3 +4 s”"2 + 3 s + 2
) ) 1 1

e, = limsE(s)=lims———— =0.5
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>> wp2 = 0.4*%kg;

>> wl2 = series(wp2,w0);
>> h12 = feedback(wl2, 1);
>> [y,t] = step(hl2);

>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h12'), grid
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02&*100%:46%
h(w)

>> 1/(1+wl2)
Transfer function:
2 s"3 +4 s”"2 + 3 s +1

2 s*"3 +4 s”"2 + 3 s + 3
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>> wp3 = 0.8*%kg

>> wp3 = tf([0.8*%kg],[1])
>> wl3 = series(wp3,w0);
>> h1l3 = feedback(wl3, 1);

>> [y,t] = step(hl3);
>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h13'), grid
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h(0)
>> 1/(1+wl13)
Transfer function:
2 s"3 +4 s”"2 +3s +1
2 s"3 +4 s"2 + 3 s+ 5
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3. OnpenenuTts N0 NEPEXOAHON XapaKTEPUCTUKE BPEMsI PEryJIUpOBaHUs t,, IepeperyIupoBaHue
6 1 YCTaHOBHBIIYIOCS OIIUOKY e, pu [1/I-perynsarope:
Wo(s) =k, +kys

k, =k,
k,=02,04;038;

>> wpdl = tf([0.2 kg], [1]);

>> w2l = series(wpdl,wd);

>> h21 = feedback(w2l, 1);

>> [y,t] = step(h2l);

>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h21'), grid
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>> 1/(1+w21)
Transfer function:
2 s"3 +4s”"2 +3s+1

2 s"3 +4 sh"2 + 3.2 s +6
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>> wpd2 = tf([0.4 kg], [1]);

>> w22 = series(wpd2,wd);
>> h22 = feedback(w22, 1);
>> [y,t] = step(h22);

>> plot(t,y), xlabel('t,sec'),

ylabel('per.har'), title('h22'), grid
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*100% =77%

>> 1/(1+w22)
Transfer function:
2 s"3 +4s”"2 +3s+1

2 s"3 +4 s”"2 + 3.4s +6
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>> wpd3 = tf([9.8 kg], [1]);

>> w23 = series(wpd3,w0);

>> h23 = feedback(w23, 1);

>> [y,t] = step(h23);

>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h23'), grid
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>> 1/(1+w23)
Transfer function:
2 s"3 +4s”"2 +3s+1
2 s"3 +4 s”"2 + 3.8 s + 6
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4. Onpenenuts Mo NEPEeXOAHON XapaKTePUCTUKE BPEMs PeryIUpOBaHusl t,, IepeperyIupoBaHue
6 1 YCTaHOBHBLIYIOCS OIIUOKY e, nmpu [TH-perystope:

W.(s)=k, JrkHl
s

k, =01k,
k,=02;04, 08,

>> wpil = tf([0@.1*kg 0.2], [1 @]);

>> w3l = series(wpil,w9);

>> h31 = feedback(w31l, 1);

>> [y,t] = step(h3l);

>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h31'), grid
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>> 1/(1+w31)
Transfer function:
2 s™M + 4 s*"3 + 3 s*"2 + s

2 s + 4 s"3 + 3 s*"2 +1.5s +80.2
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>> wpi2 = tf([0.1*kg 0.4], [1 @]);

>> w32 = series(wpi2,w9);

>> h32 = feedback(w32, 1);

>> [y,t] = step(h32);

>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h32"'), grid

h32
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>> 1/(1+w32)
Transfer function:
2 s™M + 4 s"3 + 3 s*"2 + s

2 s + 4 s”"3 + 3 s*"2+1.5s + 0.4
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>>
>>

wpi3
w33
h33

= tf([0.1*kg ©.8], [1 0]);

series(wpi3,w0);

>> feedback(w33, 1);
>> [y,t] = step(h33);
>> plot(t,y), xlabel('t,sec'), ylabel('per.har'), title('h33'), grid
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*100% = 78%

>> 1/(1+w33)
Transfer function:
2 s™M + 4 s"3 + 3 s*"2 + s

2 s + 4 s”"3 + 3 s*"2 +1.5s + 0.8
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5. Iloctpoiite Ha onHOM pucyHke rpaduku ¢pynkomii h11, h21, h31

>> t=[0:0.1:100];

>> [yl,t]=step(hll,t);

>> [y2,t]=step(h21,t);

>> [y3,t]=step(h31,t);

>> plot(t,y1,'-',t,y2,"'--",t,y3,"':"), xlabel('t,sec'),
ylabel('per.har'), title('h11, h21, h31'), text(95, .55, 'hil'),
text(95, 0.95, 'h21'), text(95, 1.05, 'h31'), grid
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