possible to apply the embedding theory for the synthesis of control sys-
tems.

Due to the rapid development of microprocessor-based automation
hardware to modern systems control makes more and more stringent re-
quirements. Therefore there is a need to develop new methods of manage-
ment objects with delay, taking into account the requirements imposed on
the specific control systems.

Often observed in the control systems of a situation in which an ob-
ject parameter with delay described by the equations for continuous sys-
tems, and regulated two-position control system. To improve the quality
indicators for such systems developed mathematical tool called "hybrid dy-
namic systems".

In the description of modern control systems, as with delays, and
without them ever more widely used the description in a state space. This
presentation is most convenient to work with multi-dimensional control
systems.

For transition from differential-difference equations to the model in
state space we can use the structural form, called the canonical form of ob-
servability. In this case the physical meaning of the state variables of the
object is conserved.

Because many of today's controllers have the ability to work in the
description of the system in state space, the results of the calculation of
regulators and compensators simply apply to particular processes.

Studying the issues of control of objects with delay is an important
part of modern control systems. The use of modern microprocessor means
allows approaching the problem of forming control actions on objects with
delay from the point of view of applying increasingly complex algorithms
in mathematical terms.
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CPABHUTEJBHBIN AHAJIN3 AIIMTPOKCAMAIINY 3BEHA
(1-W(P)) PEAJIbHO JU®®EPEHIIAPYIOINM 3BEHOM 1
ANEPUOJUYECKHUM 3BEHOM BTOPOT'O MOPSIAKA

[Ipu ympaBieHUN CIOKHBIMH OOBEKTaMH C OOJBIIUMH 3ara3/bIBa-
HUSMU 3a4acTyio Tpedyer peanuzanuio Gyakuuu (1-W(p)) mist peanuza-
MU TIPEAUKTOpAa WM CUCTEMbl yIpaBiieHHs B 1enoMm. JlanHas GyHKIus
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UMEET CIIOXKHOCTH MPH pealin3aiuu, 00yCIOBICHHBIC B TOM YHCIE U 0O0JIb-
UM 3anasapiBaHueM QyHkiuu W(p).

PaccMoTrpuMm BapmaHT, Tie HaM HEOOXOJUMO TMOJy4eHHE (DYHKIIUN
(1-W(p)) mnyrem anmpoKCHMAaIlMM 3BEHA 3ala3jblBaHUsS  pPEaJIbHO-
nuddepeHIUPYIONUM SJIEMEHTOM.

Jl71s 3TOr0 UCXOAHYIO TIEpeNaTOYHYI0 (DYHKIHIO CO 3BEHOM YHCTOTO
3ara3/IbIBaHuUs

Wo(p) = e
= T p>+2T, i p+1
Tl 1., — BEJIMYUHA YKCTOrO 3ana3AblBaHus, T., — [IOCTOSIHHAS BPEMEHU UC-
XOIHOW IeperaTouHOW (QYHKUUH, &, — KOIPPHULUUEHT AeMI(PUPOBAHMS,
MOJKHO TPEACTaBUTh B BHUC IMOCIEIOBATEIHLHOTO COCIUHEHUS PeaTbHOTO
g hepeHIMPYOIIETo 3B€Ha U 3B€Ha BTOPOTO MOPsIIKA BUA!
1 W,(p) =~ ke, — !
Tl Tp=+Tip+1

rae KodpQUIUMEHTH annpOKCUMUPYIONEH (YHKIIMH CBSI3aHBI C MapaMeT-
pamMu UCXOTHOM (PYHKIMHU CIETYIOMKUMU 3aBUCUMOCTSIMU:

k=2T, ¢, . +t

L g
!

T._~
0.51,, — =2

T =— =,
A 2T !
34733 +1
Tan
T: = Tzn; Tl = sz.:fzn [1]

OnpenennM, Kakoe BIUSHHUE OKAa3bIBAET BEJIMYUHBI [IApAMETPOB HC-
XOJHOr0o 00BEKTa Ha OLIMOKY anmpoKcuManuu. J{jis 3Toro npousBenéM psia
CUMYJISLIMA C U3MEHEHUEM OJTHOTO MapaMeTpa MpU HEU3MEHHBIX UHBIX I1a-
pameTpax U MOCTPOUM IpaduKi U3MEHEHHSI MOAYJISI OITHMOKH TUTOIIAIH 110/
KPUBOM.

[pati MK UHTErPanoB NepeXoaHLIX XapakTepu cTUK HCXOOHO

a ¥ ANNPOKCHMMPOBAHHBIX NEPENAaTOMHEIX dhyH KL it
T T T T

| | |
0 5 10 15 20 25 30
time

Pucynok 1 — I'pa¢guku nepexoaqHbIX XapaKTepuCTHK UCXOAHOM (CHHMI)
H aNNPOKCUMHPOBAHHBIX (KPACHBII) NMepeaaToYHbIX GyHKIUA

ITocne paga CI/IMYJIHHI/Iﬁ MOJKHO ITIOJIYUYHUM CIICAYIOIMIYIO IIOBCPXHOCTDb

MOAOYJIA OIINOKH alIIIpoOKCuMaliin (GI'I'OI') B 3aBUCHUMOCTH OT IIapaMCTpPOB
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00beKTa (723.m Tx;) (pUc.2).

15

10

Ermor

Pucynok 2 — I'padpuk n3ameHenust MOAy sl OIIMOKHU IJIOIIA/IEN 10 KPUBBIMU
B 3aBHCHMOCTH OT BeJIMYUHbI NOCTOSIHHOW BpeMeHHU 00beKTa , ‘=2
U 3ana3ibIBaHus "=2

AHanmu3 JaHHBIX, MPEACTABICHHBIX HA PHUC. 2, MO3BOJIIET CHENAThH
BBIBOJ O TOM, YTO MOAYJIb OIMMHUOKH anmpOKCHMAIIMH UMEET TEHACHITHIO K
CHIDKCHUIO TIPY YMEHBUICHUH ITOCTOSHHON BPEMEHHM OOBEKTA T,, M 3aIa3-
IBIBAHHUA T,,, OJHAKO IIPH STOM M3MEHEHHE SBIISETCS HEIMHEWHBIM H UMEET
SPKO BBIPAXKEHHBI MUHHUMYM, XapakTep HU3MEHEHHUS KOTOpPOTO SIBISETCS
auHenHbIM. [Ipu 3TOM yciioBHE KOPPEKTHOM anmpOKCUMAIUKU JJisi MUHU-
MU3AIHU OLIIUOKHA MOKET OBbITh JIOMOJIHEHO CJIEIYIOUUM YCIOBUEM:

T, =15+1,125# (1., — 51).
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HUCIHOJb30BAHUE HEMPOHHBIX CETEN
TP OPTAHMU3AIINU YYEBHOI'O ITPOLIECCA
C THOCTPAHHBIMHU CTYJIEHTAMMU

B npouecce 00yueHUs: MHOCTpPAHHBIX CTYJEHTOB OYEHb YacTO BO
BECh POCT BCTAET BONPOC SA3BIKOBOro Oapbepa. OCOOEHHO aKTyaJlbHbIM Ta-
KO Oapbep SIBISICTCS MPU OpraHU3allMy 3aHATHI CO CTyJCHTaMU HEeryMa-
HUTApPHBIX ClieluanbHOoCcTed. Hanuuue Ha cnaliax nmpe3eHTauuil Ha HaTUB-
HOM JTIsI CTYJICHTOB SI3BIKE CYIIECTBEHHO IOBBIMIAET BOBJIICUEHHOCTH 00Y-
YaIOLIUXCH.

Ecmu mpu 3TOM MOBBICUTH JOJIKO Marepuana, NpernogaBacMoro Ha
POAHOM JJIsl CTYJAEHTOB SI3bIKE, HA B3IJISJI ABTOPOB, MOKHO €ILI€ CHIIbHEE
MTOBBICUTh UHTEPEC CTYAEHTOB K N3y4a€MOMY MaTEepUAIy.
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