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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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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.
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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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operators; lack of efficiency of the organization of the process of mastering the future operators handling machines of
individual knowledge and skills; lack of automated learning systems (in the full sense of the term) for training of crane
operators. Prospects for further theoretical developments in solving the problem based on the identified deficiencies
identified: the creation of appropriate modern concepts of computer-aided instruction systems and competent approach
models and methods in relation to training of crane operators, as well as the active use of artificial intelligence methods
for objective assessment of knowledge, skills and abilities trainees.
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IpoBenéH aHanu3 KCMoMb30BaHus TexHOMOrHH Data Mining /jist BBISBICHHUSI CKPBITHIX 3aKOHOMEPHOCTEH B 3aj1adax
MPOTHO3UPOBAHHKS PA3BUTHSI TPAHCTIOPTHOM MHPPACTPYKTYPHL. B KadecTBe MCXOMHBIX MaHHBIX (IaHHBIX 00 HHTEHCHBHOCTH
TPAHCIIOPTHBIX MTOTOKOB, & TAKXKE JAHHBIX O COCTOSHUM CTATHYECKUX 0OBEKTOB TPAHCTIOPTHOM HH(PPACTPYKTYPHI) TIPEIVIOKEHO
HCTIONB30BATh PE3yIBTAThl TUCTAHIIMOHHOTO 30HAMpoBaHus 3eMiH (/133), KoTopoe MPOBOAUTCS KaK € TIOMOIIBEO KOCMUYECKIX
arrmapatoB (KA), Tak 1 MeTorioM a3pooTochEMKH. B CBOIO 04epeib, HCXOMHBIMU TAHHBIMU MPH OIICHKE COCTOSIHUS CTaTHYC-
CKHUX U IMHAMIYIECKIX OOBEKTOB SIBIISFOTCSI MATEPUAITBI TUTIEPCIICKTPAIBHON CHEMKH 00BEKTOB TPAHCIIOPTHOM HH(PACTPYKTY-
PbI, pe3yBTaThl KOTOPOIT MPEICTABIISAIOT CO00I HAOOP MPOCTPAHCTBEHHO-CIICKTPATBHBIX JTAHHBIX, TIO3BOJISFOIINI TIPOBOIUTH
AHAJIN3 CMIEKTPAJbHBIX XapaKTEPUCTUK O0BEKTOB — CHrHATyp. [T0Ka3aHa BOSMOKHOCTD PEai3aliii 3a1a491 KIacCU(HKAIIHT,
00€CIICUMBAOITICH CErMEHTAIINIO H300PKEHHI — BBIICTICHUST OTHOPOIHBIX o0nacteid. OTpaykeHa BO3MOKHOCTh TIPUMCHCHHS
QIITOPUTMOB «MSITKOM» KIIACCH(HKAIINN C UCTIONB30BAHUEM HEUETKOM JIOTHKH YISl IPEOIOJICHHS CIIOKHOCTEH, CBSI3aHHBIX C
OTCYTCTBHEM B IOCTATOYHOM CTETICHH yUuéTa XapaKTePHCTUK ChEMKH H OCOOCHHOCTSIME 00pabOTKH.

DATA MINING IN PROBLEMS OF TRASNPORT INFRASTRUCTURE DEVELOPMENT
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The analysis of Data Mining technology utilization has been done for showing up of undetected rules in problems of transport
infrastructure detection. The results of Earth remote sensing (by spacecrafts or by aircrafts) was offered as initial data (transport
stream intensity data and stream intensity static features condition data. Furthermore the initial data for static and dynamic features
estimation are hyperspectral images of transport infrastructure features. Hyperspectral imagery is a composition of spatial and
spectral data which gives a possibility to analyze of spectral characteristics (signatures). The possibility of classification, which
provide of imagery segmentation, has been shown. The «soft» classification algorithms with «fuzzy» logic utilization implementing
has been shown to meet the complexity conducted with specificity of processing and remote sensing process.

OPTAHMU3AIUA JOCTYIA K TIPUKJTATHOMY NPOI'PAMMHOMY OBECIHHEYEHUIO
B KOHIEIIINU BUPTYAJIBHBIX .
NHPOPMAIMOHHO-BBIYNCIUTEJBHbBIX IABOPATOPUU
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denepanbHOE rOCYIapCTBEHHOE OIO/DKETHOE YUPEXKICHUE HayKu MHCTUTYT CHCTEMHOTO MPOrpaMMUPOBAHHUS
Poccuiickoit akagemun Hayk (109004, r. Mockga, yi. A. CoyKeHHIIbIHA, 10M 25)

B kadecTBe perieHus npobIeMbl OPraHU3alUK JI0CTYyIIa K MPOrpaMMHOMY O0OCCHEUCHHIO JUISl BBICOKOIPOU3BOAH-
TeJIbHBIX BBIYMCIICHUIT aBTOpaMHU CTaThu OblIa pa3paboraHa TexHojorundeckas miardpopma UniHUB s pazseproiBanms
BUPTYaJIbHBIX MH()OPMAIMOHHO-BEYHCIUTENBHBIX Jaboparopuil. Takas mabopatopus MpeACTaBiIsieT coOOl MporpamMmm-
HO-aIapaTHbIi KOMIUIEKC, OCHOBHAsI 33j1a4ya KOTOPOTrO COCTOMT B IPEIOCTaBICHHN KiMeHTaMm MHTepHeT-cepBuca Juist
obecriedeHrsl YIaJeHHOTO MHTEPAKTHBHOTO JOCTYMA K MPUKIAJAHOMY MIPOTpaMMHOMY obecriedeHuro 0e3 ero Moaudu-
Kanuy. B aHHOM cTaThe mpesiaraeTcs OnMcaHue apXUTEKTYpPhl pa3paOOTaHHOW ILIAaTGOPMBI: ee IPOrpaMMHBIC U all-
IIapaTHbIC KOMITOHEHTHI M X B3auMoyieiicTue. I101poOHO U MOCIIeI0BATEIEHO PACCMATPUBAIOTCS BCE IIATH, CBSI3aHHBIC
C 3aIlyCKOM M HOCIEAyIomel paboTol NPHIOKEHNH B TaKUX CHCTeMaX. TeXHOIOTHH, OIIMCAHHBIE B CTAaThe, MO3BOJISIIOT
6oree 3 (HEeKTUBHO HCIOIB30BATh BEIYUCIIUTEIBHBIC PECYPChI M OITUMH3UPOBATh ITPOLIECC POBE/ICHHS PACUETOB.

ENSURING ACCESS TOAPPLICATION SOFTWARE INTHE CONCEPT
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As a solution to the problem of accessing the software for high performance computing the authors developed
a technology platform UniHUB for deploying virtual information-computational laboratories. This laboratory is
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