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KypcoBas paboTta no aucuumnnmHe «OCHOBbI ONTUManNbLHOro

ynpaBrieHUusi 3fieKTponpuBogaMmm»

1. Jluneapuzauus

1.1.

1.2.
1.3.

1.4.
L.5.

1.6.

[TocTpoiiTe TMHEaApU30BAHHYIO MOJAEINb JJIsSl 3B€HAa, KOTOPOE OMMUCHIBAECTCS] HEJTMHEUHBIM
mddepeHnranbHbIM ypaBHeHHEM (3Hauenus 7, q,,q,,k onpeaenstoTcs u3 Tabaulbl
110 HOMEPY BapHaHTA)

d
T4 g,y + 4, = ke

dt
B HOMHHAIBHOM PEeXHME YCTaHOBHBINeecs 3HaueHne y = y° =0,5.

OnpeenuTe yCTAHOBHBIIEECS 3HAUEHHE X = X' .

[Toctpoiite nepenaTouHyr0 (YHKIIMIO JIMHEAPHU30BAHHOTO 3BeHA. Kak Ha3bIBaeTCs Takoe
3BEHO?

Haiinute nMnynbCHYIO XapaKTepUCTUKY (BECOBYIO (DYHKIIHIO) 3TOTO 3BEHA.

PemB monmydennoe nuHelHoe auddepeHnnanbHoe ypaBHEHUE, HAHAUTE TIEPEXOIHBINA
MPOIIECC Ha BBIXOJIE JIMHEAPH30BAHHOTO 3BEHA IMPHU CTYIMEHYATOM BXOJHOM CHUTHAJE
x(t) =1(z) . Pexomennyercst ucmnonb3oBaTh 010K Given u dyHkiuto odesolve makera
Mathcad.

[ToctpoiiTe U cpaBHUTE MEPEXOAHBIE MPOILECCH B JMHEWHOW M HEIMHEHHOW CHUCTEME
TIPU CTYMEHYATOM BXOJHOM curHaine x(¢)=1(¢). Takke peKOMEHIyeTCsl UCIOJIb30BATh

cpenctBa makera Mathcad.

Pa3oMKHYyTBIE CHCTEMbI

2.1.

2.2.
2.3.
24.
2.5.

2.6.

2.7.
2.8.

2.9.

Ompenenure, Kakue MNPOCTEHIINE 3BEHbSI MOXKHO BBIJICIHTH B COCTAaBE 3BEHA C
nepenaToyHol (QyHKIueH (3HaueHUs KOd(PPUIUEHTOB g, U b, OHpeAessIoTcs U3

TaOJIUIIBI IO HOMEPY BapHAHTA)
W as+a

b,s* +bs+b,

Yemy paBeH kK03 (PUIIMEHT yCHUIIEHHSI TOTO 3B€HA B YCTAHOBUBIIEMCS pexXUMe?
SBnsiercs nu 3BeHO ycTouuBbIM? [louemy?

SABnsieTcs 1M 3B€HO MUHUMAJIBHO-()a30BBIM?

[Moctpoiite JIAUX u JIOUX sTOr0 3B€Ha C HCHOIB30BaHKUEM cpecTB nmaketa Mathcad.
[ToctpoiiTe B TOM k€ cUcTeEME KOOpAUHAT acuMinToTuueckyro JIAUX nanHoro 3BeHa.
Kakoit nakion umeer JIAUX Ha HyneBoi yactore? Ha OOIBIINX YacTOTaX?

3anuiuTe MOJENb 3TOTO 3BeHa B BUAE AU HEepeHIINaTbHOTO YPaBHEHHUS.

3anuuuTe MOJENb 3TOr0 3BE€HA B IPOCTPAHCTBE COCTOSIHMM. EQMHCTBEHHO JIM Takoe
npeacrasienue? Mcnone3ys ero u ¢ynkmum rkfixed, Rkadapt mmu bulstoer makera
Mathcad, moctpoiiTe Tpaduk TMepexoAHOr0 TMpollecca Ha BBIXOJE 3BEHA IPHU
CTYTIEHYaTOM BXOJIHOM curHaie x(¢)=1(¢).

Cnenaiite oOpaTHbBIf TepexoJ — OT MOJETH B NPOCTPAHCTBE COCTOSHUH K
nepeaaTouyHON (PyHKITUH.

2.10. Ucmonp3yst mpeobpazoBanue Jlammaca (Bpyunyto wiu npumensisi Mathcad) naiigute

nepexoqHylo (YHKIWIO 3TOro 3BeHa. [locTpoiite ee rpaduk M CpaBHHTE €ro C
rpadukom 1. 2.8.

3aMKHYTbIEe CHCTEMbI

3.1.

[TycTh 00BEKT yrpaBiaeHUS UMEET NepeaaTounyo GyHKIu W (s), perymsTop —
nepenarounyo GyHkuo K(s), a ©3MepHUTeNnbHas CHCTeMa — epelaTOYHYI0 (DYHKIIHIO



H (s) . HapucyiiTe TUTIOBYIO OJIOK-CXEMY CUCTEMBI aBTOMATHUECKOTO PEryJIUpPOBaAHUSA,

0003HAYMB 3aJAI0MINK cUTHAN g(), CUTHAJ yrpaBleHus (), peryJIupyeMbIi CUTHAI

y(t) , BHELITHEE BO3MYIIICHHE W(?), CHTHANl OOpaTHOM CBsi3u f(¢), CUTHAT OMIMOKH e(?) .
3.2. Ilpeanonoxwus, uro K(s)=k =const u H(s)=h = const, MOCTpOITE Mepe1aTOUHBIC

¢byakuun (I1D):
G(s) orBxoma g(¢) x Beixony y(¢);

G,(s) orBxona g(t) Kk BeIxony u(?);
G,(s) ot Bxona g(t) k BeIxony e(t);
G, (s) ot BXOIa W(f) K BBIXOZY €(Z).

3.3. Hcnons3ys kpurepuii ['ypBuna, onpenennre, Npu Kakux 3HaUEHUAX k U 7 3aMKHyTas
CHUCTEeMa yCTOMYMBA.

3.4. Ilpunss h =1, BeiOepute k Tak, yTOOBI 3aMac YCTOMYHUBOCTHU T10 aMIUTUTY/IE OBLT HE
Mmenee 6 1B, a 3anac o ¢ase — e menee 30° (ucnonb3yiite JIAOYX pasoMKHYTOM
CUCTEMBI 0€3 perymsiTopa).

3.5. TlocTpoiiTe mepexoaHbIii MPOIECC Ha BBIXO/E MPU BHIOPAHHOM 3HAYCHUU K .

3.6. OueHure BpeMs NMEPEXOTHOTO MpoIlecca U MEPEPETYITUPOBAHUE, TOKAKUTE UX HA
rpaduke.

3.7. SIBnsiercs nu 3amMKHYyTas cuctema actatudeckoit? [Touemy?

3.8. Hcnonb3yiite nponopuuoHaIbHO-UHTErpaiabHbli perynsatop (II1-perymnsrop) ¢
nepeaaTouyHo QyHKIIUeH

K(s) = k(S:O!)

mpu o =1.
C nmomorpio kputepus [ 'ypBHIIa onpeenuTe, Kakue OrpaHnYeHUs JOKHBI ObITh
HAJIOXEHBI Ha k , 4TOOBI cucTema Obliia ycToitunBoil. Beibepure koddduimeHt k
o0ecreynBaOIUi YCTOHYNBOCTD 3aMKHYTOM CUCTEMBI.

3.9. IlocTpoiiTe mepexoHbIN MPOIECC Ha BBIXOE MPU BEIOpAaHHOM peryisTope. Onenure
BpeMs MIEPEXOIHOTO MpoLecca U MepeperyInpoBaHue, MOKaKUTE UX Ha Tpaduke.

3.10.TTocTpoiiTe aMIIUTYAHYIO YACTOTHYIO XapaKTEPUCTUKY MOTYYEHHON 3aMKHYTOU
CHCTEMBI U ONPEJIeNTUTE MoKa3aTeb KojebaTensHocTH M .

3.11.5BnsieTcst Tu 3aMKHYTasi CUCTEMa acTaTUYECKOM 1o Bo3myieHuto? [louemy?

3.12.TTocTpoiiTe mepexoaHbIN MpoIecc Ha Bbixoze npu g(¢) =0 u cTyneHyaTom

Bo3MmyIeHun w(t) =1(r).

4. OnTUMAaJbHbIE CUCTEMBI (MCIIOJIB3YETCS MOJIeTh 00bEKTa YIIpaBIeHUS MyHKTA 1. 2.8)

4.1. ChopmynupyiiTe CBOMCTBO yIpaBIsieMOCTH 00BEKTA U TIPOBEPHTE €ro JJIsi MOJIEIH II.
2.8.

4.2. Chopmynupyiite CBOMCTBO HAOII01aeMOCTH 00BEKTa U TIPOBEPHTE €ro JJI MOJICIH II.
2.8.

4.3. ChopmynupyiiTe 3a1a4y aHATUTHIECKOTO KOHCTPYUPOBAHUS ONTUMAIBHOTO PEryNIATOpa
(AKOP): nnst BapMaHTOB 3aJlaHUsI C HEYCTOMYHMBBIM OOBEKTOM YIPaBICHUS — B TOCTAHOBKE
JleroBa-Kanmana ¢ kBaipaTHYHBIM (PYHKIIHOHAIOM KadecTBa

J:j[xf(t)+q-xj(t)+r-u2(t)]dt, qr>0;
0

a JUIsl BADHAHTOB C YCTOMYUBBIM 00BEKTOM — B ocTaHoBke A.A. Kpacosckoro ¢ ®OP Ha ocHOBe
YKa3aHHOTO KBaJIpaTUYHOTO KPUTEPHsI KaueCTBa yIPaBICHHUS.
4.4. Pemuts 3amauy AKOP uzBectHbiMu MeTOaMU [2 -4] (1aTh UX ONMUCAHUE):
1) B 0011€M BHIE€ OTHOCUTENHHO IMAPaMETPOB KPUTEPHS ¢, 7
2) U B 4aCTHOM ciiyyae npu g=r=1.



4.5. IlpoBecT MOJENIMPOBAHME ONTHUMAJIBHOW CHUCTEMBI YIPABICHHUS C IOCTPOCHUEM
nepexoHbIxX npoueccos X, (t), X, (t), u(t) npu nagansusx yenosusix X, (0)=2,x,(0)=0 u

TaKUX 3HAYCHUSAX IapaMeTpoOB KPUTEpHsS ¢, 7, KOTOpble 00ECHeunBaIOT MepeperyinpoBaHue
cucteMe 6=4% 1 3Ha4YEHUS CUTHAJIA YIIPABJICHUS B HEKOTOPBIE MOMEHTHI BPEMEHH PABHBIC IBYM
U He Oosiee 2 B mocienyromue MOMEeHTbl. OnpeenuTh Ipy YKa3aHHBIX 3HAUYCHUSIX MMapaMeTpoB

KPUTEPUs BPEMS NEPEXOAHBIX MPOLECCOB [, ONTUMAIILHOM CHCTEMBI YIIPABJICHUS U CPABHUTH

€ro ¢ BpeMeHeM IepexoIHbIX nporeccoB cucteMm ¢ 11 u IT1-perynaropamu nynkra 3.
[Ipyn MozmenupoBaHUM OLIEHUTH MOTPENIHOCTh PELICHUS 3aJa4d ONTUMAJIbHOTO YIPABIICHHUS,

HCTIONB3YsI BENMYHHY [S (X,)—-J(X O)] -100% / S(X,), rne S(X,) - sHauenne HaiineHHOI
dyuxunn Bennvana, J (X)) - 3HaueHne KBagpaTHYHOrO QYHKIHMOHANA KAY€CTBA, BBIYMCICHHOE
Ha TPACKTOPUU JIBUKCHUA CI/IHTe3I/IpOBaHHOI71 CUCTEMbI M3 HA4YaAJIbHOI'O COCTOsSHUA XO a0

koHeuHoro X = () Ha MHTepBase BpeMEHH ITHTEILHOCTHIO HE MEHEE YeM 1/, .

YkazaHue: npu noadope B MpoLecce MOJICIUPOBaHUS B MaremarndeckoM mnakere Mathcad
3HAUCHHUH MTapaMeTpPoOB KPUTEPHs KaueCTBa YNPABICHUS YYUTHIBATh, YTO U3MEHEHHE IapaMeTpa
g 6 0OCHO8HOM BIHSIET HAa BETMUMHY NEPEPEryIMPOBAHUS CUCTEMBI, @ U3MEHEHUS IapaMeTpa » —
Ha BEJIMYMHY CUTHAJIa yIIPaBICHNUS.

Bapuant T q, 9 k a a b, b, b,
1 1.0 0.1 1.0 0.5 -0.1 1.0 1.0 5.0 1.0
2 1.1 0.2 0.9 0.6 -1.1 1.3 1.1 4.5 0.9
3 1.2 0.3 0.8 0.7 -0.2 1.2 1.2 4.2 0.8
4 1.3 0.4 0.7 0.8 -1.2 1.1 1.3 4.0 0.9
5 1.4 0.5 0.6 0.7 -0.3 1.0 1.4 3.5 1.0
6 1.5 0.4 0.5 0.6 -1.3 1.1 1.5 3.0 0.9
7 1.6 0.3 0.6 0.5 -0.4 1.2 1.6 2.5 0.8
8 1.7 0.2 0.7 0.6 -1.4 1.1 1.7 2.2 0.9
9 1.8 0.1 0.8 0.7 -0.5 1.0 1.8 2.0 1.0
10 1.9 0.2 0.9 0.8 -1.5 1.1 1.9 1.8 0.9
11 2.0 0.3 1.0 0.7 -0.6 1.2 1.8 1.6 1.0
12 2.1 0.4 1.1 0.6 -1.6 1.3 1.7 1.4 0.9
13 2.1 0.5 1.2 0.5 -0.7 1.4 1.6 1.3 0.8
14 2.3 0.4 1.3 0.6 -1.7 1.3 1.5 1.1 0.9
15 2.4 0.3 1.4 0.7 -0.8 1.2 1.4 1.0 1.0
16 2.5 0.2 1.5 0.8 -1.8 1.3 1.3 0.9 0.9
17 2.6 0.1 1.4 0.7 -0.9 1.4 1.2 1.0 0.8
18 2.7 0.2 1.3 0.6 -1.9 1.3 1.1 1.1 0.9
19 2.8 0.3 1.2 0.5 -1.0 1.2 1.0 1.2 1.0
20 2.9 0.4 1.1 0.4 -2.0 1.5 1.1 1.3 0.9
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