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JIABOPATOPHAS PABOTA Ne 6.
HCCJEJJOBAHHE CHCTEM C HHTEIPAJIBHBIM
3AKOHOM (H-3AKOHOM) PET'YJIHPOBAHUS

Iean paboTei: uccrenosats cooficrsa CAP ¢ H-3akonom perymi-
posarns.

Sananne:

1. TIOCTPOMTS KOMITLIOTEpHYIO MOAETS 3amKHyTOii CAP ¢ M-3aKomoM
Pery.MpOBaNIt, HCTONB3YS NAKET KOMIBIOTEPHOTO MOXETHPOBAHIS
Simulink.

2. Mlce1e10BaTs 3aBICHMOCTS TIOKA3ATEIIei KA4€CTBa PEryTHpOBast
CAP 1t HHTETPATIBHOTO KPHTEPIS KA4ECTBA OT 3HateHis KodpPHIIEHTa
erpuposanis U-peryastopa.

3. Caenars BBIBOAb 0 cRoficTrax CAP ¢ H-3aK0HOM peryiposaiis

Annapatypa, ncnoassyemas B 1abopatopoii padote

PaGora mumonmseres Ha nepconansibix BM ¢ Henons30BatieM
cpeai KoMmbioTeproro Mozemposanis MATLAB Simulink (cu. naGo-
patopityio pacory Ne 5).

Tlopsiox BLoaHenNs padoTsl

L Moctpoente KommbioTeproii moxenn CAP
¢ H-3K010M pery.mposaniist

B naGopatoprofi paGoTe HCCIIEAYETCS 3AMKHYTasH CHETEMA ABTOMA-
THYECKOrO PeryMpOBaHIis, CTPYKTYPHAsi CXEMa KOTOpOii MpHBeAeHa
1a puc. 26. TIpi 5Tom nepexatouias dymkiuws perynstopa Woer Bbi-
GUpaCTCS B COOTBETCTBIH C PACCMATPHBACMBIM THIIOBBIM JHHCHHEM
3aKoHOM peryposais (8 fantom ciysae H-sakonom). Monysaem
Weer = Ki - 1/s. UncioBbie 3nasenins mapaMeTpoB MepeAATOMHBIX
ynxunii snementos CAP (Koy, T, To, Kn = Kax, Ta, Kuy) sanatores
npenoasarenen.

Jins pacemarpusaenoii CAP nepeniaouias dynKims oumGkm pery-
MpOBAHIIS 10 3AKAIOILEMY BO3ACHCTRII0 MpH H-3aK0me perymupoBaris
(c yaerom popaynst (70)) imvieer Bitz
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Tlepenarounas ynxums ommdkn perymposanus CAP no osmy-
waiomeMy Bo3aeiicTBHIO (¢ yueTom dopmyasi (62)) pasna
1
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TorAa B CTATIECKOM PEAME MOCTE OKOHHAMHS MPOLECCA PEryTit-
POBaRI (T. €. P 1 —>90 i, COOTBETCTREHHO, 5 —> () BLIp@KCHIS A1
Wesaa(s) 1 We H(s) CTaHOBSTCS PaBHBIMH Hy.1i0:

W (5),.,0 =0

Wer ()0

C1eA0BATEALHO, OUMOKA PEryHPOBAHMA B CTATHYCCKOM PEAKHME
Taioke Oy CT paBHa HyO.

BLINONHATS 3aITYCK NAKETA KOMIBIOTEPHONO MOAETHpOBalHs Simu-
link Tak, Kak 5T yKasamo MpH ONHCAHMM BLIMOTHEHNS TAGOPATOPHOI
paborsi Ne 2. B okne BBona komanx Command Window s crpoke ssona
BECCTH CIICAYIOUIME KOMAHLL:
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>>clear all; close all; clc;

>>global T1 T2 K_obj% napamerpsi o6bekta

>>global K_sens T_sens % napameTpbl aatunka

>>global K_iu % napameTpsl MCNONHUTENLHOTO YCTPOHCTBa
>>global K_I % KO3(hULMEHT MHTErpUPOBaHUS perynsTopa
>>T1=

HavankHoe 3HaueHue

Tloc:Ie 3HAKOB PABEHCTBA HY)KHO BBCCTH 3ATAHHBIC SHAYCHHS Mapa-
METpOB.

Jlanee na ocrose CTpyKTypHOii cxembt CAP Ha puc. 26 cosmats 5 Si-
mulink Mozezs CAP ¢ H-3axonom pery.mposarns. B kauecTse nauai-
HO¥i OCHOBBI MOHO B3AT W306paKennyio Ha pic. 27 mozens CAP,
CO3AAMYIO NI BBITOMHEHII MPEABAYILEi MaGopaTopHoii pagos: No 5
B Z1aiHy10 MOJIeh BHECTH CIIEYIONIHE H3MEHEHHSI

1. VAQIHTE CBA3D MEATY BHIXOZOM YCTPOVCTBA CPABHCHIA 1 BXOAOM
xomnonenta M-perynsTop.

2. JIBOMHLIM METUKOM 7IeBOfi KHOMKH Mbilm Ha Komronente [1-
PEerynaTop OTKPHITh OKHO 3aJaHus €ro mapameTpos u B ctpoke Gain
vecto K_p ssectnn kosmment mirerpuposanns K_|. Pesymurar
BBoIa noTBep AT HakaTHew s Apply u OK.

3. Hassanue komnonenta M1-perynstop usmennts na Koadhpuument
VHTErpupoBaHMs.

4. JloGasuts B Mozens komnonent Integrator, naxonsumiics B 616-
smotexe Simulink na xnaake Continuous. 3uauok mHTerparopa mo-
MECTHTD MEKAy 3HAYKAMH YCTDOVICTEA CABHEHMS H Kod(mumenta
‘nHTerpupoBans. B0 yCTPORCTBA CPABHCHIA COCMHHTS CO BXOZOM
MHTErpaTopa, a BHIXOM HHTErPATOPA — CO BXOZIOM 3HauKa KodbdmimerTa
nTerpuposans. [IpHGIMSHTE LHEL BIU MOJEIIH C BHECCHHBIMH H3ME-
‘HEHUAMH MOKasaN Ha prc. 28.

5. JL1% ONpEACHCHNA HHTETPATBHOTO KPHTEPHA KAUCCTBa J HEMOMb-
3yercs komnonent Continuous RMS (CRMS), naxoxsmumiicss B 616-
motexe NCD Blockset na sknanke RMS Blocks. [lanusiii komnonent
BLIYHCIIACT CPEIHEE KBAAPATHICCKOE HAYCHHE HENMPEPHIBHOTO CHIHA-
112 f{f), NOCTYNAIOWEro Ha €O BXOJ:
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Pue. 28, Tpagmeckas Monens neenenyemoli CAP ¢ H-3aK0HOM perymposasis

RMS(f (1)) = %~’j1f2(1)~dr,

Iie T~ WHTEPBAT BPEMEHIL, B TEHEHIE KOTOPOTO BITOAHAIOTCS PErCT-
pawis curkana (1), T. ¢., B HALIeM CAYWae, HHTEPBAN BPEMEHH MOJEII-
posanis paGotsi CAP.

Bxox xomnoncura Continuous RMS nouctiownts, K Buixoay yer-
poiicTsa cpashcnis. Taxi 0GpasoM, 1a BXOA koumonenTa CONtinUOUS
RMS 6yzer nozasarses curnan owmGiu pery:uposanis e(). B utore
3HAUCHHE MHTCTPATLHOFO KPUTCPUA KAUCCTBA PEry.IPOBAHIIL ABTOMA-
THuCCKI pacCUNTLIBACTCA TIO (BOpMYe

; ;[e’ (x)-dx. (78)

Hirrepsan speviin T 501a¢TCR MH YKasaiii NApaveTpos MOTCTH-
posanits. [1s1 5TO0 HY)KHO B OKHE PEAAKTHPOBAHIS MOZCTH BEIGPATS
nynkr Menio Simulation — Simulation parameters. .. u 5 nossiBImeM-
o OKIE 37IAHIA NAPAMETPOB MoZETMpOBAMIA B Auciike Stop time yia-
3Th MOMEHT BPEMEHH OKOHWAHIS MOCTHPOBAHIS (MOMEHT BPEMEHI
Havana mozenmposanus B suciike Start ime ocrasuts pasubIM HyTi0).
TIpi yKa3aHiK MOMEHTA OKOHYAHHS MOACHPOBAHIS, IOCTATONHO GOb-
LIOTO U131 TOTO, 4TOGb! NEPEXOAHBIH MPOLIECE 3AKOHIICA, ONPEACTACM b
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110 hopmyrie (78) MHTErpaTbHbIii TOKA3ATEN, KAYECTBA PeryMpoBaiHs J
110 CBOGMY (IH3HUECKOMY CMBICTY COOTBETCTBYET HOKA3ATeMo J, Onpesie-
nseMOMy T0 (65).

s OTOBPAKEHHA PACCUHTAHHOTO YHCIOBOFO 3HAUCHUS MOKA3ATEN
J ncnomsyercs xommonent Display, maxozsumiics B GuomioTeKE
Simulink na skrazxe Sinks. [leperaumTs 1anHbii KOMIOHEHT B OKHO
PeNAKTHPOBANIA MOZIETH, BXOX KommionenTa Display cocsmmuTs ¢ BLi-
xozom komnonenta Continuous RMS.

Teneps npu Moaeaupoariu padorsi CAP B none kowmonena Display
GYJICT OTOGPAKATLCA HHCIOBOC SHAUCHHE WHTCTPATHHOTO TOKASATEIIA ).

6. COXpaHUTS W3MCHCHHYIO MOACTH B HOBOM (haiizie ¢ HasBanmes
«_regulator. mdl.

I1. HceaeaoBanie nokasateneii KavecTsa perymposanis
st CAP ¢ H-3akonom perympopanis

B ol 1aGopatopHoli PaGOTE HEOGXOTMMO HCCACOBATS SaBICH-
Moty nokasateeii kaucersa peryauposanis CAP — nepeperymposa-
HUA G U BPCMCHH DEryTHPOBAHNS fppr — W WHTCTPATHHOTO KPHTEDHS
KaecTsa perympoBai J O SHasCHiA KoXpUIICHTS WHTCrpUpOBaIA
Heperymropa: 6= (K, ), toer =toer (K, ), J =J (K,).

7113 5TOT0 HEOGXOHNO, HSMCHSS B YKASAHHOM TIDETIO/IABATEICN it~
tepnasie smaucne Kopuumenta mrerpuponams H-perynuropa K,
8 Kaxtoro smavenns Ky monyuwth mepexommyio by CAP
1 ONPEACTITL, COOTBETCTRYIOMNE SHAUCHE J, G U fppr. PesyastaTis
orpasim, B TaG. 7.

Tocneaonarenbhocts aclictauii npi Mozenmposamit pagorsi CAP
M METOZMKA HeTIoNb30Banms kommonenta LTI Viewer s anamisa paGotst
CAP anaorans: omicamsyt 5 nyicre Il 1aGopatopioit pacoTss Ne 5.

TaGouya 7

Hcenenosarme nokasateneli kasecrsa perymposasis CAP
@ H-3aK0HOM perymposasis

Bennis Fuaseuns

K;

v

5. %

e, cex.
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111 Heeaenonane cnoiicrs CAP ¢ H-3akorom peryamposanus

o saunsi Ta6a. 7 nocrpouts rpaduku J =J (K, ), o=0(K,),
fr =t (K, ) 1 OMDESTITS SaBHCHMOCTH MHTETPATSHOTO KpHTEpHS

KAueCTBA PEryHPOBaNIts J, MEPEPEry HPOBANIS G 1t BPEMEHH Peryii-
poBatms foer OT sHaderms Koddduumenta unterpuposanms U-pery-
nsropa Ki.

CJlenaTs BIBOZBI O TOM, KAK M3MEHAIOTCH 3HAseriis mokasarencii
KAWECTBA PTYMPOBANHS NI H3MEHEHIH KOX(OUIICHTa HHTETPHPO-
sans K.

CPABHHTS TOMYHEHHbIC MUHIMATHbIC 3HASCHIS NEPEPEryTHPOBa-
HUS G 1 BpeMenH perymposanns fper 413 CAP ¢ M-5akoHoM peryimi-
POBAHIIS C COOTBETCTBYIOLUIMII MIHHMATHBIMI SHAICHHSMI & i fpgr
st CAP ¢ T1-3aK0HOM pery;TipoBaiis, HCCIEA0BAHKOI B NPEAbIyILeii
naGoparopioii pagore.

Conepmanne oriera

1. Hassanue naGopatopioii paorsi, 1eits, sazanie.

2. Kommiotepras mozies necnienyemoii CAP, cosnanmas s Simulink.

3. Pesy/IBTaThI KOMIBIOTEPHOTO MOZEHpOBaHHS (Tabit. 7).

4. Tpadyukin 3aBUCHMOCTEil TEPEPEryIMPOBAIIS G, BPEMEHI Peryiii-
POBAHIS fper M MHTETPATLHOTO KPHTEPHS KatecTsa J OT 3HANCHIS Kod-
ummenta mrerpuposanus U-perynsopa: 0=6(K, ), tr =ty (K, ),
J=J(K,).

5. CpaBiieniie MOMYYCHHBIX MURNMATBHBIX 3HAYCHIH TIEpeperyi-
POBaHwA G 1 BpEMenH perympoBars fper 18 CAP ¢ M-3akoHoM pery-
JIMPOBAHI C COOTBETCTBYIOWIMMH MUHHMATLHEIMH 3HAYCHUSMH G U fper
st CAP ¢ T1-3aK0HOM pery mposains.

6. Baosi o caoiictsax CAP ¢ H-3aK0HOM peryposasiis.

Koutpoabibie Bonpoctt

1. Jlats Onpenienenie HHTErPATBHOrO 3aKoia perymposaiiiis CAP.

2. Tpusectin JOPMyly HHTETPATBHOTO KBAIPATHIHOTO KPHTEpHS
KauecTsa pery mposaris J.
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