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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.

CUHTE3 WAEHTU®UKALNWOHHOI'O YITPABJIEHWS MOBWJIBHBIM POBOTOM
METOJOM CETEBOI'O OIIEPATOPA

Haunr T.@.!, Tusees A.1N.2, Kazapsau /1.3.!, Copponosa E.A.!

1 depepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPESIKACHNUE BBICIICTO MIPO(eCCHOHATBHOTO
obpasoBanus Poccuiickuii ynusepcuret apyx0bl Hapoos, MockBsa, Poccus
(117198, Mocksa, yn. Mukinyxo-Makias, 6),
e-mail: dtp1271983@yahoo.com, kazaryan.david@gmail.com, sofronova ea@mail.ru
2 denepaibHOE TOCYAAPCTBEHHOE OIOKETHOE YUPEKICHHE HAYKH BHIYUCIUTEIBHBIN ICHTP
uM. A. A. loponuuusina Poccuiickoit akanemuu nayk, Mocksa, Poccust (119333, Mockaa, yi. Basuiosa, 40),
e-mail: aidiveev@mail.ru

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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A problem of identification control synthesis for mobile robot. Initially, we identify mathematical model of mobile
robot in the form of ODE using method of network operator. We use given control as a time function and state of
the object obtained from the experiment. When mathematical model is found we solve the problem control system
synthesis also using method of network operator. Synthesized control system should guarantee movement of robot over
the given trajectory which differs from the experimental one. An example of identification control synthesis for mobile
robot Lego NXT is given. The search of the optimal solution in both problems was done by genetic algorithm based on
the principle of basis solution variation.
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IpencraBiieHa METOANKA OLICHUBAHUS YPOBHS CHOPMUPOBAHHOCTH KOMIIETEHIIHI CTY/ICHTA U BBIITYCKHHKA By3a,
103BOJISIIONIAS TIPOM3BOJUTH KOHTPOJIb PE3yJIbTaTOB 00pa30BaHMs B MPOLECCE OCBOCHHSI OCHOBHOM IpodeccnoHab-
HOI 00pa30oBaTesIbHON MPOrpaMMBl 110 HapaBIeHHIO (cnennansHocTH) noarotoBku BI1O. PaccmoTpeHsl nHHOBanu-
OHHBIE METO/bI OLICHUBAHUS C HCIIONB30BAaHUEM KPHBBIX HaydeHHs U OCOOEHHOCTEH (hOPMHUPOBAHUS KOMIIETCHINI
BbINYCKHMKA By3a. [TokazaHo, 4To mporecc popMUPOBAHUS KOMIIETCHIINH MOXKET OBITh OIMCAH B BUJE 3 TOCIIEIOBA-
TENBHBIX KPUBBIX HAYYEHHMs, MOJCIUPYIOIINX MOAIpOLeccH (POPMUPOBAHUS 3HAHUH, YMEHHH U BIIAJICHUH CTYJICHTA.
ITpu 5TOM HaOIIOAACTCS CABUT 10 BpEMEHH IIPH (OPMUPOBAHUM YMEHHH U BIAJACHUH CTYACHTa OTHOCUTEIILHO OCBOCH-
HOTO UM 00beMa 3HAHWH B JaHHOW IpeaMeTHON obnacTu. [IpHBOASTCS MPUMEPHI KPUBBIX HAYYSHUS CPEAHECTATUCTH-
YECKOT0 CTYJICHTa NpU (GOPMHUPOBAHNH PAIMYHBIX KOMIIETeHIMH. [IpearaeTcs METOANKA TIEPEeXo/ia OT TPAJAULUOH-
HBIX KPUBBIX Hay4EHHs K 3aBHCUMOCTH OLICHKU YPOBHs ChOPMUPOBAHHOCTH KOMIIETEHIHU OT TPYIOEMKOCTH y4eOHON
JIMCLUIUINHBI U OLICHKH B 0aJlIax, MOJy4eHHOH CTYAEHTOM.
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The Presented evaluation of creating competency level methods of the student and high school graduate is allowing
to produce checking of a formation results in process of the main professional educational program mastering on student
preparation direction (the profession) of high professional education. There are considered innovation evaluation
methods with using crooked teaching and particularities of the high school graduate shaping competency. It is shown
that process of the shaping competency can be described in the manner of 3 teaching consequent curves, prototyping
subruns of the shaping the student knowledges, skills and holdings. Herewith the shift on time exists when shaping
the student skills and possessions comparatively masterred by him volume of the knowledges in given application
domain. The examples of teaching curves of middle-statistical student are happen when different competency are
shaping. The methods of the transition is offered from traditional teaching curves to dependencies of the estimation
level competencies shaping from labour content of scholastic discipline and estimations in units, got by student.
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B crartbe paccMOTpeH MeToJ| yayuIleHns] TEXHHUYECKHX MapaMeTpoB PaHoTyueBOil CHCTEMBI OXpaHBI TMPH HC-
TIOJTE30BAaHAN BEUBIIET-TIpeoOpa3oBanHust. PajuonydeBsle TEXHHUECKHE CPEICTBA OXpaHBl OJHM W3 Hamboiee pac-
MPOCTPAHEHHBIX MEPUMETPOBBIX. OMUCaH MPUHIUT PaboThl paJHOTydeBOM CUCTEMBI OXpaHbl. IIpH ucmons3oBaHUN
BeifBieT-npeobpazoBanus npu oopadorke JIYM-crurnana yBennauBaeTcsl OTHOIMICHNE CUTHAI/IIyM. OIeHEeHO BpeMst
npeOBbIBAHUS HApPYIIUTENsT B 30HE OXPaHbl. BBIMONHEHA OIEHKAa MapaMeTpoB BEWBIET-NPeoOpa3oBaHUs MPUMEHH-
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