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IIPOMU3BECTH C MPUMEHEHHEM 3KcIepTHOH cuctemsl (DC), B KOTOPOIH MCHOJIB3yeTCsl MHOTOYpOBHEBask MOJENb Mpe.-
CTaBJICHHMS 3HAaHUH. MoJielTb OCHOBaHa HA IPUMEHEHHH allapara CeMaHTHYECKNX CeTel 1 MO3BOISeT IPOTHO3UPOBATh
nokasarein dpGEeKTHBHOCTH pabOThl OPraHU3alny, 3aBUCAIINE OT 0COOCHHOCTEH ABM)KEHUs TOKyMeHTOB. [lepeurc-
JICHB OCHOBHBIE KOMIIOHEHTHI pa3paboTaHHOH MHOTOYPOBHEBOW MOJIECIH MIPEICTABICHNS 3HAHNUHN, TOKA3aH MEXaHU3M
(bopMHpOBaHUs KOMIIOHEHTOB, OOCCIICYMBAIONIMX ANANTAIMI0 CHCTEMBI K OCOOCHHOCTSIM HPEIMETHOW 007acTH U
creruUKH opranu3anuu. [IpermoxeH anropuT™ HaCTPOUKH CHCTEMBI JIOTHIECKOTo BbiBoa JC, OCHOBAHHBIN Ha IIPH-
MeHeHnH Metona baiieca. [IpeanokeHHbIH aaropuT™ sIBJISETCs MFHBAPUAHTHBIM K IIPEIMETHOH 001acTH U MOXKET OBbITh
TIPUMEHEH JUIS IIMPOKOTO CIEKTpa 337ad B 00JaCTH pa3pabOTKH CHCTEM yNPaBICHHUS JOKYMEHTOO00POTOM.
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In work need of optimization and document flow rationalization for ensuring productive work of the organization
is considered and proved. The analysis and optimization of document flow is offered to be made with use of the expert
system (ES) in which the multilevel model of representation of knowledge is used. The model is based on use of the
device of semantic networks and allows to predict indicators of overall performance the organizations depending on
features of movement of documents. The main components of the developed multilevel model of representation of
knowledge are listed, the mechanism of formation of the components providing adaptation of system to features of
subject domain and specifics of the organization is shown. The algorithm of control of system of a logical conclusion
ES based on application of a method of Bayes is offered. The offered algorithm is invariant to subject domain and can
be applied to a wide range of tasks in the field of development of systems of management by document flow.

PEAJIM3ALIIMS PACTIPEJEJTEHHOI'O HU®POBOI'O ®UJIBTPA C HACTPAUBAEMbBIMU
ITAPAMETPAMU HA MUKPOCXEMAX ITPOI'PAMMUPYEMOMU JIOTUKH
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[IpencraBnen Moxynb THUGPOBOTO GMIBTPa ¢ KOHEYHOH UMITYIbCHOI XapaKTEPUCTUKON 03 yMHOXKUTeNeH, pado-
TaIOIIUH 10 IPUHIIUIY PACIPEAEICHHBIX BbIUUCICHUN. OCHOBHBIC XapaKTEPUCTUKU MOAYJISL: BO3MOXKHOCTb HACTPOIKH
TOPAJIKA, Pa3psIIHOCTH BXOJHOTO M BBIXOJHOTO CHTHANIOB M KO3((UIIMEHTOB; Manasi JaTeHTHOCTh MO CPABHEHHUIO C
KJIACCUYECKOM CTPYKTYPOI; JOCTYNHOCTh Ul peanau3auuu Ha nporpammupyemsix pecypcax IIJIMC FPGA. Ilpen-
CTaBJICHHE YHCEN — B JIOMOIHUTEIBHOM KoJie, hopmaT ¢ puKcupoBaHHOH TOUKOH. [Ipoanami3upoBaHbl BOZMOKHOCTH
peanmzanuyu Moxyis Ha 6aze [IJIMC FPGA. Ilpusenena crpykrypa (GuiIbTpa, B COCTaB KOTOPOH BXOIST PErHUCTPEL,
orepaTHBHAs MaMATh, CyMMATOp, YHPABISEMbIil HHBEPTOP, YIPABISIONINI aBTOMAT, CUETYNK, KOMOHMHAIIMOHHAS JIO-
ruka. [ToaydeHsl 3aBUCHMOCTH OT HACTpanBaeMbIX MapaMeTpoB (GHIBTPA pa3psIHOCTEH ero 2IEMEHTOB M IINH, JUTH-
TENbHOCTEH YIPABIAIOMNX CUTHAJIOB, U Ap. IIpuBeneHs! pe3ynbraTsl (pyHKIMOHAILHOTO MOAEIUPOBAHUS MOIYIIS IPU
3aaHHBIX [TapaMeTpax. PaccMOTpeHBI BONPOCH!, CBSI3aHHbBIE C OTPAaHUUCHUSIMU NTpUMeHeHusT GriIsTpoB Ha 6ase O3Y.

IMPLEMENTATION OF DISTRIBUTED DIGITAL FILTER WITH ADJUSTABLE
PARAMETERS ON THE BASE OF PROGRAMMABLE LOGIC INTEGRATED CIRCUITS
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Multiplier-free distributed digital filter with finite impulse response is presented. The main characteristics of the filter
are: the possibility of adjusting such filter’s parameters as order, input and output signals capacity, coefficients; low latency
in comparison with classical structure; availability for implementation on the base of programmable resources of the
FPGA. There is two’s complement, fixed-point number representation in a filter. Possibilities of the filter implementation
on the base of FPGA are analyzed. It is shown that filter consists of registers, RAM memory, adder, controllable invertor,
finite state machine, counter, combinatorial logic. The dependencies of the filter’s elements and buses capacities, control
signals durations, etc. from it’s given parameters are obtained. The results of the functional simulation of the filter are
shown. The problems concerned with restrictions of using RAM-based digital filters are considered.

KOPPEHHHHOﬁHLIﬁ AHAJIN3 HABUTAIIMOHHBIX ®AKTOPOB YIIPABJIEHUA
CJIOXKHOU CUCTEMOU HA OCHOBE CUT'HAJIA 3JIEKTPOKOXKHOI'O
COIIPOTUBJIEHUSA OITEPATOPA
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[pennaraercst METOA KOPPEISIIMOHHOTO aHAIN3a BPEMEHHBIX PSJIOB 3HAYCHUH MOJYNIeH paanyc-BEKTOpa, Xapak-
TEPU3YIOIIETO pacCenBaHKe TEKYIeH CUTyallii OTHOCUTENBHO ATAJIOHHOM, TAKMX HAaBUTALIMOHHBIX (hAaKTOPOB, KaK: JHC-
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TaHIMST MEXKTY CYITHOM M 0OBEKTOM MaHEBpa; CKOPOCTh W3MEHEHHs! JINCTAHIUH; MIEJICHT; CKOPOCTh U3MEHEHUSI IIeJICHTa;
KypCOBOH yTOII; CKOPOCTh H3MEHEHHS KypCOBOTO yITa. BBRIABIAIOTCS CTPYKTypa STHX PANOB U MApaMeTPHI IIePeInCIeH-
HBIX (hakTopoB. CYIIHOCTB MpEIaraeMoil METOIMKH 3aKIIF0YAeTCsl B YCTAHOBJICHUH CKPBITON 3aBUCHMOCTH MEXK/TY Iepe-
KIIaAKaMH PyJIs, 3IEeKTPOKOKHBIM COTIPOTHBIICHIEM OIlepaTopa U epeMEeHHBIMU BPEMEHHOTO psifia, KoTopas OyaeT cBujie-
TEJIBCTBOBATH O MPEIIIOYTEHUN OIIEPATOPOM KaKOro-1100 HAaBUTAMOHHOTO (haKkTopa ApyriM NoJo0HbIM (hakTopam. Ecin
JaHHBIC BPEMEHHOTO Psijia CIIyJaiHbI, TO KOPPEIAIHS JODKHA OBITh ONIM3KA K HYIIO IS JIFOOOTO 3HAYEHHUS 110 BPEMEHH.
Ecnu nannble He ciyyaiiHbl, TO OTINYATLCS OT HYJIS, YTO JOJDKHO YKa3blBaTh HAa CKPBITYIO 3aBUCHMOCTb IIPUHUMAEMO-
TO ONEpaTopOM pPeIIeHHs OT MapaMeTpoB OAHOro 3 (akropos. Ha 3ToM ocHOBBEIBaeTCs cmocod 0TOOpa MEepeMEeHHBIX
(HaBHTalIMOHHBIX (HAKTOPOB) JUIS MOCIEAYIONIETO aHAIM3a, B Ka4eCTBE KOTOPOrO MPEUIaraeTcs MCIOoIb30BaTh Kpocc-
KOPPEJISIIUIO ¥ aBTOKOppersIiyio. ONHUCaHHBIH METOJl MOJKET HCIIONB30BATHCS IS pa3pabOTKX MaTeMaTHIeCKO MOJEeTH
YIPABJISIEMOCTH CHCTEMBI «OIIEPaTOP-CYTHOY», AITOPUTMUYECKOTO M IIPOrPaMMHOT0 00eCIeueHHUs aBTOMAaTH3UPOBAHHON
CHCTEMbI HAaBUTAIIUH, YIUTHIBAIOICH BIMSHNC «IEIOBEIECKOTO (haKTOPa» Ha MPOIECC YIPABICHHS.

CORRELATION ANALYSIS NAVIGATIONAL FACTORS CONTROL OF COMPLEX SYSTEM
ON THE BASIS OF THE SIGNAL IN ELECTROSKIN RESISTANCE OPERATOR
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Far Eastern Federal University, Vladivostok, Russia (8, Sukhanova str., 690950, Vladivostok, Russian Federation)

The article describes the method of correlation analysis time series values modules of radius-vector which
characterizes the dispersion of the current situation in relation to the model. Discusses such navigation factors as:
the distance between the ship and the object of maneuvering; the rate of change of distance; the bearing; the rate
of change of bearing; the heading angle; the rate of change of heading angle. We determined the structure of these
time series and of parameters of navigational factors. The essence of the method consists in the determination of
hidden dependencies between angles steering, skin-resistance of navigator and of navigational factors. The described
method is recommended for development the mathematical model of the controllability of the system «operator-shipy,
algorithmic and the software of the automated systems of navigation, to account for the influence of the «human factor»
on the process control.
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OrmpeneneHa akTyallbHas! HaydHas po0ieMa MOBBIIIeHUS () ()EKTHBHOCTH IpoLiecca MPoheCCHOHATEHOTO 00ydeHHs
OIIEPaTOPOB IEPErpy304HbIX MAIMH HA OCHOBE KOMIIETEHTHOCTHOTO MOAXO/A C MCIOIb30BAaHHEM BBICOKOMHTEIICKTyallb-
HBIX aBTOMAaTH3HPOBAHHBIX OOYYAIOMIMX CHCTEM Ha 0a3e KOMIBIOTEPHBIX TpeHakepoB. [IpoaHanm3upoOBaHEI CYIIECTBY-
IOLIME TIOXO/BI K PEIICHUIO JAHHOH aKTyaJIbHOM MpOOIeMBI 110 PSy ACHEKTOB: TEOPETHYECKHE OCHOBBI aBTOMATH3ALIUH
Tporecca npoghecCHoHAIBHOro 00ydeHns (B T.4. mocTpoerne AOC); KOMIIETEHTHOCTHBIH MOJXO/ B 00pa30BaHUH (B T.4. aB-
TOMaTH3aLWs Ipolecca 00y4eHHst Ha OCHOBE JIJAHHOTO MOX0/1A); UCHOIB30BAHNE KOMIIBIOTEPHBIX TPEHAKEPOB B Ipodecch-
OHAIIBHOM 00y4YeHHH (U, B 9YaCTHOCTH, TPEHAKEPOB MEPErpy30IHBIX MAIIIMH). BEIIBICHE! OCHOBHBIC HEIOCTATKU THX TTOM-
XOJIOB: OTCYTCTBHE HCIIOJIB30BAHUS KOMIIETEHTHOCTHOTO MOX0/a PU aBTOMATU3ALHH Hpoliecca 00y4eH s KPaHOBIIHKOB;
HemocTaTouHast Y(hQeKTHBHOCTE OpraHM3alliy IIPOIecca OBMAICHNs OyIyIIMHI ONlepaTopaMHy Ieperpy309HbIX MAIIHH OT-
nenpHbIME 3Y H; oTcyTCTBHE aBTOMATH3HPOBAHHBIX 00YUAIOIIUX CUCTEM (B IIOJTHOM CMBICIIE 3TOI0 TEPMUHA) U1 00y4eHNUs
KpaHOBIIMKOB. Ha OCHOBE BBISIBIICHHBIX HEJJOCTATKOB HAMEUEHBI IEPCIIEKTHBBI JAIBHEHIINX TEOPETUIECKHX Pa3paboToK B
PeLIeHHH MPOOIIEMBL: CO3IAHHE COOTBETCTBYIOIIMX COBPEMEHHBIM IIPEACTABICHUAM O OCTPOSHUHI ABTOMAaTU3UPOBAaHHBIX
00yJaIOIIX CHCTEM 1 O KOMIETEHTHOCTHOM IIOJIXOZIE MOJIEIeH i METOIOB IIPUMEHHTENBHO K 00y<IeHHIO KPAaHOBIINKOB, a
TaKKe aKTHBHOE HCIIOIb30BAHNE METOJJOB HCKYCCTBEHHOTO MHTEILIEKTA C LIENbI0 00beKTUBHOM oneHKH 3YH o0yuaeMblx.

ANALYSIS METHODS AND TOOLS AUTOMATE THE PROCESS OF TRAINING
OF OPERATORS OF INDUSTRIAL AND TECHNOLOGICAL SYSTEMS
(FOR EXAMPLE, OPERATORS HANDLING MACHINES)
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Actual scientific problem of improving the efficiency of the training of operators handling machines competency-
based approach, using highly intelligent automated learning systems based on computer simulators determined.
Current approaches to solving this urgent problem are analyzed in a number of aspects: the theoretical foundations of
process automation training (including the construction of automated learning systems) competence-based approach in
education (including the automation of the learning process on the basis of this approach), the use of computer simulators
in vocational training (and, in particular, exercise equipment handling machines). The main disadvantages of these
approaches are identified: lack of competence-based approach used in the automation of the process of training of crane
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