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PABPABOTKA CXEMbI APMUPOBAHUSA U UCCJEJIOBAHUE CBOVICTB
KOMIIO3UIIMOHHOT'O MATEPUAJIA CUCTEMBI TI-AL
C IPUMEHEHUEM ITPOI'PAMMHOI'O MOAYJIA COSMOSWORKS
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IToka3aHa akTyaJIbHOCTb HCTIONB30BAHMS CIUIABOB HA OCHOBE ADMUPOBAHHOT'O THTAHA C LEJIBIO TOBBIILICHHS MeXa-
HHYECKUX CBOMCTB KOHCTPYKIMOHHBIX MaTepHasIoB ITPU OJHOBPEMEHHOM CHIDKEHHH Beca BCel KOHCTPYKLHH. Pa3pa-
OoTaHa HOBas cXeMa apMHUPOBAHUS U MPE/IOKEH HOBBII CIIOCO0 yIPOYHEHHMS KOMITO3UIIMOHHOTO MaTepuaa. C 1enbo
CO3/IaHMsI MOJIETIH HOBOTO KOMITO3HMI[IOHHOTO MaTepHaia ¥ MCCIeI0BaHHs €ro MEXaHHIeCKUX CBOMCTB BbIOpaHa KOM-
neioTepHas nmporpamma SolidWorks ¢ mporpamvusiM mogynaem CosmosWorks, ¢ TTOMOIIIBI0 KOTOPOTO OBLITH PEIICHB
3a1auyl CTAaTHYECKOTr0 HEJIMHEHHOTo XapaKkTepa, IPOCTHIX H CIOKHBIX TeoMeTprueckux (popM. B sxcnepumenTanbHON
YacTH Mpoliecca MOCITMPOBAHNUS ObUTH HCCIIEJOBAHBI XapAKTEPHCTUKH MOHO M KOMITO3HIIHOHHBIX MaTepuaioB. B xoze
MOJICITUPOBAHUSI TIOJTyYEHBI TPOYHOCTHBIE TOKA3aTEeNIH U S0Pl HAMTPSHKEHHO-1e(OPMHUPOBAHHOTO COCTOSIHUSI KOMITO-
3HIIMOHHOTO aPMHUPOBAHHOTO Marepuaia. Ha OCHOBaHHH ATHX JaHHBIX C(HOPMYINPOBAHBI BBIBOJIBI O IIPEUMYIIECTBAX
BHEJIPECHUSI HOBOIT CXEMBI, a TAK)Ke MOJITy4eHbl OPHEHTHPOBOYHBIE ITOKA3ATENH (PH3UKO-MEXaHHYECKNX CBOWCTB.
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Relevance of use of alloys on a basis reinforcing titanium for the purpose of increase of mechanical properties
of constructional materials at simultaneous weight reduction of all design is shown. The new scheme of reinforcing is
developed and the new way of hardening of a composite material is offered. For the purpose of creation of model of a
new composite material and research of its mechanical properties the computer SolidWorks program with the software
module CosmosWorks is chosen. This module allows to solve problems of static and nonlinear character, simple and
difficult geometrical forms. In experimental part of process of modeling were investigated characteristics of mono and
composite materials. During the simulation obtained strength values and diagrams of stress-strain state of a composite
reinforced material. On the basis of these data, conclusions about the importance of introduction of the new scheme are
formulated, and also approximate indicators of physicomechanical properties are received.
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B cTaTbe paccMOTpPEHBI BOIPOCH MOACIUPOBAHUS MHOTO(YHKI[HOHAILHOTO YCTPOWCTB 00ECIIeueHNs KadecTBa
QIIEKTPOIHEPTHU B paCIPEACTUTENBHBIX CETAX. B KauecTBe ONTHMANBEHON CpeIbl sl MOJCITMPOBAHIS KOMIIEHCHPYIO-
IIero ycTpoicTBa ObLT BeIOpaH nporpaMMHblil kommieke MATLAB, T.x. siBiseTcs MOIHOM Cpefoi 11 NpoBeieHUs
MaTeMaTHYECKUX BBIYHCICHUH W MOJICIMPOBaHUSA. B MaHHOM mporpaMMHOM KOMIDIEKce Oblia pa3paboTaHa MOJIETh
CHCTEMBI IEKTPOCHAOKEHNS C HENMHEHHOW M HECUMMETPHUYHON HAarpy3KoH, a Takke MOJelb MHOTO(YHKIIHOHAb-
HOTO YCTpOMCTBa 00ECTIEUeHUs KauyeCcTBa AIIEKTPOIHEPTUU U €T0 CHUCTEMBI yIpaBieHus. B maHHOW Momenn peanmso-
BaHa M3MEHSIONIAsICA BO BpEMEHU HECUMMETpPHYHAsl M HeJMHEHHas aKTUBHO-UHAYKTHBHAs Harpyska. Jing npoBepku
3¢ PEeKTUBHOCTH pabOTHI MOIYUYCHHON MOJIETH YCTPOHCTBA 00ECIICUCHHUSI KadeCcTBA IEKTPOIHEPTHH U €0 CHCTEMbI
yHpaBieHUs ObUT CMOAEIMPOBAHbI pa3InuHble PeXKUMBbI Harpy3ku. IIpoBeneHa orieHka KauecTBa JIEKTPOIHEPTUHU 10
M TIOCJIE BKJIFOUEHHS TEXHMYECKOTO CPEIICTBA.
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This article deals with simulation multifunctional devices of a power quality in distribution networks. Was chosen
software package Matlab as an optimal environment for simulation of the compensating device, because is a powerful
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environment for carrying out mathematical calculations and modeling. This software package was developed a model
power system with nonlinear and asymmetrical load and the model of the multifunctional power quality device and
control systems. In this model implemented time-varying asymmetric and non-linear active-inductive load. To test the
efficiency of the resulting model of the device to ensure power quality and control system were simulated different load
patterns. Additionally, power quality was assessed before and after switching on the appliance.
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[Nox naeHTNHUKAITNOHHBIM yIIPABICHNEM IIOHUMAETCS yIIPaBIeHHE 00bEKTOM, MaTeMaTHIeCcKask MOAENb KOTOPO-
ro Heu3BecTHA. [l peann3alyu Takoro ynpaslieHHs IEPBOHAYAIBHO PEIIaeTCs 3a/1a4a NICHTU(GUKALMN, a 3aTeM JUIL
TIOTyYeHHOIT MOofienTn 00bEKTa pelIaeTcs 3a7ada CHHTe3a yIpaBlIeHus. B pesynbTare pemenus 3a1aqu CHHTe3a yIpaB-
JICHHsI MBI TIOJTy4aeM MHOTOMEPHYIO (DyHKIIHIO, KOTOpasi OMKCHIBACT 3aBUCUMOCTD YIIPABICHUS OT COCTOSIHUSI O0bEKTa.
INocne peanm3arnyu qaHHOM QYHKINH B OJIOKE YIIPABICHNS PEaTbHOTO 0OBEKTa OH JOCTUTAET LI YIPABICHUS C OII-
THUMaJIbHBIMU 3HAaYeHUSMH KpUTEpreB KadecTsa. st peieHus 3a1a4u MIeHTHOUKAIMN U CHHTE3a UCTIONIb3yeM METOJ
CEeTEeBOTO OMepaTopa, KOTOPHIH ¢ MOMOIIBIO 3BOTIONHOHHBIX aJTOPUTMOB MOMCKA HAXOAUT CTPYKTYPYy M MapaMeTphl
(YHKIHI, OMUCHIBAIOIIMX MOJENTb U (YHKIMOHATIBHYIO 3aBUCHMOCTD YIIPABJICHHSI OT COCTOSIHUS 00bekTa. B pabore
TIPUBEICH TIPUMEP HCIOIB30BAHUS CETEBOTO ONEPaTopa IJIsl peIIeHHs 3a1a4l CHHTE3a NACHTU(PHUKAIIMOHHOTO YIpaB-
JIeHHUsI POOOTOM MaHUITYJISITOPOM.
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The identification control is a control of an object which mathematical model is unknown. For such objects initially
the problem of identification is solved, and then for the resulting model of object the problem of control synthesis is
solved. As a result of control synthesis we obtain a multi-dimensional function that describes the dependence of control
on the state of the object. After the implementation of this function in the control unit of the real object, it achieves the
goal of control with optimal value of the quality criteria. To solve the problem of identification and synthesis we use the
method of network operator, which with the help of evolutionary algorithms finds the structure and parameters of the
functions describing the model and functional dependence of control from the object state. In this paper, an example of
using a network operator to solve the problem of identification control synthesis by robot manipulator is given.
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PaccMarpuBaeTcs 3a/1a4a CHHTE3a HICHTH()UKALIMOHHOTO yIpaBieHnst MOOWIbHBIM poboToMm. Ha nepsom stare
perraercs 3a7a4a HACHTU(GHUKANY MaTeMaTHYeCKO MOJIeJI MOOMIIEHOTO po0O0Ta METOJIOM CETeBOro oreparopa. [Ipn
peuIeHny 3aa4n MASHTH(HUKAMN HCIOIb30BAINCh 3aJAHHOE yNpaBlIeHNE B BUJAE (DYHKIMU BPEMEHH U COCTOSHHMS
poborta, oTyueHHBIE B pe3yJbTaTe dKCIiepiuMenTa. Maremarideckasl MOJIENb HIETCs B BUJIE CUCTEMbI OOBIKHOBEHHBIX
muddepennnanbHbIX ypaBHeHnH. Ha BropoM sTare peruaercs 3a1a4a CHHTE3a CUCTEMbI YIIPABICHUS IS IOy YeHHON
MozeNu po00Ta TaKKe METOJIOM CETEBOro oreparopa. B 3ajade cuHTe3a cucTeMBI yrpaBieHHs: HeoOXoqumMo obecrie-
YUTh JBIKCHHE pOOOTa MO 33JaHHON TPAeKTOPHH, OTIMYHON OT SKCIICpUMEHTaNbHOH. [IpuBeneH mpumep cuHTe3a
HACHTU(QHUKAIMOHHOTO yrpasieHHss MOOMIbHEIM pobotoM Lego NXT. Ilonck onTUManbHOTO pelieHust B 00eux 3a-
Jadax OCYIIECTBIAETCS TeHETHYECKHM alrOPUTMOM, MOCTPOSHHBIM Ha OCHOBE NPHHIUIA Bapuanuii 6a3ucHOro pe-
LICHUSL.
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