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Bapuant 8

Iesib padoThI: OCBOCHHE ME TOIMKHU PAcUeTa M SKCTIEPUMEHTAILHOTO OIPEIeTICHHS BPEMEHHBIX
XapaKTEPUCTUK JTUHEWUHOM LIETIH.

IIPUMEHEHUE unmezpana CBEPTKH u unmezpana /[JFOAMEJIA

3aaHa aeKrpuueckas remb (pHc. 1). 3axaHo Bo3aeiicTBre (BxonHOE HanpsbkeHue ). TpeOyercs paccuurarhb
U IIOCTPOUTD HAMPSHKEHHE Ha BBIXOJIE 3TOH LETIN.
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Puc. 1. 3agannas nemns
3a/1aeM pa3Mepbl MACCHBOB JIAaHHBIX: N = 1.. 6
Homep niepBoro anementa maccuBoB: ORIGIN = 1
BBonyM 3HaueHUs apaMeTpoB AIEMEHTOB ICTIH:
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430 L:=3510° TIn
200
R = Om
450 Envananas pysxkups:  one(t) := |0 if t< 0
300 1 otherwise
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PaccunThiBaeM MePEeXoHYI0 XapaKTEPUCTHKY IIETH (KITacCHIe CKUI METON) :
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Puc. 2. BcmoMorarensHast 5KBHBaJICHTHAS CXeMa AJ pacde€Tra
3dBUCUMOTI0 HAYaJIbHOT'O 3HAYCHU BBIXOAHOTO HAIIPSYKCHUA

R>-R3+R4:'Ry + R4-R3 R>-R3+R4:'Ry + R4-R3
Ri; = Ry, =
R4 R)
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Ry =

Jn 1 put
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Prc. 3. DxBuBaneHTHOE MPE0OPA30BAHNE CXEMBI I pacieTa
3aBUCUMOT0 Ha4aJIbHOTO 3HA4YEHHS BHIXOIHOTO HAIPSKEHUS
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Puc. 4. DxBuBaneHTHOE MPe0Opa30BaHKE CXEMBI I pacueTa
3aBUCHMOTO Ha4YaJIbHOTO 3HAYEHUSI BBIXOTHOTO HAMPSDKESHUS
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Puc. 5. DxBuBanieHTHOE PEOOPA30BAHUE CXEMBI JISI pacueTa
3aBHCHUMOTO HA4aJIbHOTO 3HAYCHUSI BBIXOHOTO HATPSKCHYIS
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Upi=|——— |1+ : 1
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Puc. 6. BcriomorarenbHast 5KBUBaJICHTHAsI CXEMa [ IPUHYKICHHOIO peXuMa
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Puc. 7. DxBuBasieHTHOE NPe0Opa30BaHUE CXEMBI I PUHYXICHHOTO PEKUMa

R R5-Rjp34 R R1-Rj345
2345 = ————— a = ————
Rs5 + R34 R+ Ra345
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Puc. 8. DxBuBaneHTHOE MPeoOpa3oBaHUE CXEMBI I TIPUHYKICHHOTO PEKIMa
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Uﬂp =1
o T T
L
35mH
® L I »
R2 R4
450 450
I B %
R1 R3 300
& ¥

:IRE:
250

Puc. 9. BcriomorarenpHas 3KBUBaJICHTHASI CXeMa B CBOOOITHOM PEXKUME



Puc. 11. DxBHBaIeHTHOE NPEOOPA30BAHNE CXEMBI B CBOOOHOM PEKHIME



Puc. 12. DxBuBaneHTHOE MPEOOPA30BAHKE CXEMBI B CBOOOTHOM PEKHME
R11a652 := R11a6 + R52a

Ri1a652-R12

T LT o
Ri1a652 + R12

L —4
[locTosiHHAsA BpeMEHH LIETN: T = —— U €€ YUCJIICHHOE 3HAUCHUE: T=1241x10 C
]

Hepexonnast xapakrepuctika: — h(t) :=| Uyp + (Uo - Unp) -exp _—ﬂ -one(t)
T

MmmynbcHas Xxapakrepuctvka: — q(t) :
T

M.exp(;t }.m(t)
T



Ctporm nepexoHy 10 XapaKTepUCTHKY : t:=0,0.1-71)..(15-7)
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Puc. 13. [lepexoHast XapaKTepUCTHEA

CTporM MMITyJIbCHYIO XapaKTEPUCTUKY :
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Puc. 14. mimynbeHast XapaKkTepHUCTHKA

t
uuy(t) = J q(t—g) dg + one(t)-h(0)
0
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Puc. 15. TlepexomHas xapakreprucTria

Pacuer oTKJIMKA JIMHEHHOM CHCTEMBI ¢ IOMOLIBIO HHTErpaJia [roamesst

[TycTh 3amanbl mapaMeTpbl QyHKIN BO3NCHCTBUS (BXOMHOrO curHaa): A = 5, B := 12

I’ paHn1BI BpEMEHHBIX HTHTEPBAJIOB:

T = 2510 °
t1:=02T 2:=04T  3:=047-T t4:=0.7-T
t1=5x10"° =00l t3 = 0.012 t4 = 0.018

3a/1aeM BCioMorareIbHbIe (OyHKIHH:

al(t) = —3-sin{n-ﬁ:| +2A
(2 —-t1)

Bxomaoe HaIIPSHKCHUE 3a1aCM 110 MHTCpBAJIaM:

ul(t) = |2-A if t<tl
al(t) if tl <t<t2

i A
n (t-12)| if 2<t<t3
t3-t2

i —B.0.4
3A+ (t—-t3)] if 3<t<td
t4 - t3

. (t—t4) .
A-2-B-03-sin|m—— || if 4<t<t5
(t5 — t4)

0 otherwise

t5:=0.95-T
tS = 0.024



['paduk BXOMHOTO HATIPSKECHUST:

t:=0,(0.001-T).. 1.2-T
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Puc. 16. ['paduk BXOTHOTO HANPSHKCHAS

Wuterpan CBEPTKH TO3BOMSET MPOITIE (M OBICTpEE ) HANTH OTKIIUK CUCTEMBIL:
t
uuz(t) = ul(t)-h(0) + J ul(g)-q(t-g) dg

0
['paduk aHATH3UPYEMOTO HATIPSHKEHHST:
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Puc. 17. I'payk aHaTM3MpPYy €MOTO HATIPSKEHHS

0.03



Tenepb nposeiém ananus renu B "TIK MicroCap 12"
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Puc. 18. Cxema 3ananHoi neru npu mogempoBanuu B [1K "Micro-Cap 12"

Transient Analysis Limits - hd
Add Delete Expand... | Stepping... | PS5... | Properties... | Help... | Er | ﬁgl w) | o] |

Maximum Run Time 1000u Run Options Mormal -

Output Start Time (tstart) | o State Variables Zero -

Maximum Time Step 0 V¥ Operating Paint [T Accumulate Plots

Mumber of Points 510 [~ Operating Point Only [~ Fixed Time Step

Temperature ILinear LI 27 ¥ Auto Scale Ranges ™ Periodic Steady State

Retrace Runs 1

r Ignore Expression Errors Page I P | ¥ Expression |

¥ Expression | X Range | ¥ Range | = |
WIMI%-_H |1_|T |V(1n} |0.001,o,0.0002 |1.zs,0,0.zs

la IM l% - _I | |1_ |T |V(Out} |0.001,o,0.0002 |1.zs,0,0.zs
© & M & || [ [ [ [

A

Puc. 19. nanoroBoe okHo Transient Analysis Limits
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Puc. 20. [epexoanas xapakrepuctura npu Mojemuposanun B [TK "Micro-Cap 12"

BroiBon: Takum 00pa3om, pacueTHasI M 3KC IEPHUMEHTAIbHAS YACTH COBIIAJIH,  3TO 03HAYAET YTO
pacyeTHas 4acTh ObUTa BEIIGTHEHA TIPABUITBHO.
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