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the technique. The examples of existing modern vehicles on the combined (road and rail) course, which can be used in
forestry for the various types of work. Established advantages and disadvantages of the machine in the combined course,
manufactured by Huddig, Zwiehoff GmbH and Geismar, with their distinctive features, and shows brief specifications
and performance of these machines. Shows the composition of the machine in replaceable equipment with indication
of its purpose. The conclusion about the feasibility of a similar direction of technique.
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Onucanbl ATkl aAaNTAMH HHTEUICKTYaIbHOTO aJrOpPUTMa JHAarHOCTHKN BBICOKOBOJIBTHOTO KOMMYTAIHOHHO-
ro 000py/IOBaHUS O] 3a/1a4y JAMATHOCTUKHU 3JICKTPOMArHUTHBIX MEXaHH3MOB. B cTaThe MPOBOAMTCS HCCIEIOBAHUE
BO3MOKHOCTH TIPHMCHEHHUS BEHBIET-CIEKTPAIBHON 0OpabOTKM XapaKTepPUCTUK SIIEKTPOMATHUTHBIX MEXaHH3MOB.
[IpeasiokeH aanTHPOBAHHbIH aJTOPUTM AUArHOCTUKH 3JIEKTPOMAarHUTHBIX MEXaHH3MOB. B pa3paboTaHHbIi aroput™
BBOIUTCS HHPOPMATUBHAS (PYHKIIHS, KOTOPasi 3HAYUTEIBHO YIIYUIIaeT TOYHOCTh TUATHOCTHPOBAHUS Ha CIICAYIOIIEM
9Tame ¢ UCTOIb30BaHUEM MHTEIIEKTYa bHOTO amnmapara HeWpOHHOH ceTr. J[isi MoATBepIKIeHNUs Pe3yabTaTOB IPHBO-
JITCS OMIMOKU OOYYCHUSI HCHPOHHOW CETH, BBIYKCIICHHBIC C MCIIOJIb30BAHUEM PA3JIMYHBIX XapPAKTEPUCTUK DICKTPO-
marauTa. OMUCcaHHbIE aITOPUTMBI CMOJICIIMPOBAHEI B CHCTEME MaTeMaTHIeCKOro MoaennpoBanus Matlab, B kauecTse
00BbeKTa TUArHOCTHUPOBaHUS OBLT BHIOPAH dIIeKTpoMarHut tuma Inventio. M3aMepeHHbIe XapaKTEPHUCTHKH TTOTYUYCHBI C
HCTIOb30BaHMEM COBPEMEHHOW M3MEPHUTEIIbHON TeXHUKH - pubopa MagHyst, 06eCednBaroero 10CTaToqHy 0 TOU-
HOCTb M3Mepenust Toka I(t) u moroxocuemieHus Psi(t) B 0OMOTKe d/ieKTpoMarHuTa.
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Describes stages of adaptation of the intelligent diagnostic algorithm of high-voltage switchgear for the diagnostic
of electromagnetic mechanisms. In the article research the possibility of the application of wavelet spectral processing
of characteristics of electromagnetic mechanisms. Proposed adapted diagnostic algorithm of electromagnetic
mechanisms. In the developed algorithm is introduced informative function, which greatly improves the accuracy of
diagnosis in the next stage with the use of the intellectual apparatus of the neural network. To confirm the results given
neural network learning error calculated using different electromagnetic characteristics. The algorithms are simulated
in the mathematical modeling system “Matlab”, as the object of diagnosis was chosen electromagnet of Inventio type.
The measured properties are obtained with the use of modern measuring equipment - a device MagHyst, providing
sufficient accuracy current I (t) and flux linkage Psi (t) in the coil of the electromagnet.
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[Tpoun3sBeneH 0630p OCHOBHBIX TEXHOJIOTHI 0OHapy keHHs anomanui (anomaly detection). BriOpans! 1Be Han6o-
Jiee pacipoCcTpaHEHHbIC TEXHOIOTHH U1 BHEAPEHHUS B TIPE/UIOKCHHBIN paHee JBYXITAIHbIH alrOPUTM JUArHOCTHKU
BBICOKOBOJIFTHOTO KOMMYTAITHUOHHOTO 060py)103a1-m${: 0oJiee OTIIOKEHHBIN CTATHCTHYECKHI MoAX0d U OTHOCHUTEJIIBHO
HOBBIH METOJI, OCHOBAHHBI Ha armapare HeYeTKOil JIOrHKHU. BbUT MPOBEICH CpaBHUTEIBHBIN aHaIN3 BRIOPAHHBIX TEX-
HOJIOTHII OOHApy)XCHUS aHOMaluil (OOHapyKeHHE OTKIOHCHHH OT HOPMAJIBbHOTO COCTOSHHUS) MO TaKUM IapaMeTpam
KaK CIIOKHOCTh TIOCTPOCHHUSI MOJIENIH, €€ aJeKBaTHOCTb, CKOPOCTh 0OpabOTKM HOBBIX JaHHBIX. U TTOATBEPKICHUS
PEe3yJIBTaToOB aHAIM3UPYEMBbIi MIEPBBIi ATAIl AITOPUTMA IHAaTHOCTHKN CMOJICIMPOBAH B CHCTEME MaTEMaTHYECKOTO MO-
nenuposanus Matlab ¢ mpuMeHeHHeM ByX BBIOPaHHBIX anapaToB oOHapykeHust aHoMauuid. [IpuBeaeHb! pe3ybraThl
paboThI aIropuTMa, M ONPEICICHBI YCIOBHS IPUMEHEHHUs KaXJ0i U3 TeXxHONIOrnil. Bpita 000011eHa cTpyKTypa JIByX-
9TAIHOTO AJITOPUTMA JINArHOCTUKH.
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By reviewing the basic technology for the detection of anomalies (anomaly detection). Selected the two most common
technologies for implementation in the previously proposed two-step algorithm for diagnosis of high-voltage switching equipment:
a deferred statistical approach and relatively new method based on fuzzy logic. A comparative analysis of selected technologies
anomaly detection (detection of deviations from the normal state) as the complexity of the construction of the model, its relevance,
speed of processing of new data. To confirm the results of the first phase analyzed the diagnostic algorithm is modeled in
mathematical modeling system Matlab using two selected detect anomalies apparatus. Shows the results of the algorithm and
defines the conditions the use of each technology. Was generalized structure of a two-stage the diagnostic algorithm.
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OnucaHbl ATaIbl CO3/aHNs YHUBEPCAIBHOTO HHTEIUIEKTYaIbHOTO aITOPUTMa AUArHOCTHKH Ha OCHOBE HEHPOHHBIX
ceTeil M MoKa3aHO ero MPUMEHEHUE JUIS JUarHOCTHPOBAHMS BHICOKOBOJIBTHOTO KOMMYTAIIMOHHOTO 06opyroBaHus. Oc-
HOBHOE BHHMAaHHE B CTaThe YEISETCS IOCIEAHEMY dTally pa3paboTKU alropuTMa JUarHOCTUKH, KOTOPBIN 3aKITI0YaeTCst
B ONTHMHU3ALMH TAKHX [apaMeTPOB HEIPOHHOI CeTH, KaK KOJINYECTBO HEHPOHOB B CJIOE, KOJIMYECTBO CKPBITHIX CIIOCB B
HEHPOHHOM CeTH, mapaMeTp CKOPOCTH OOYUCHUsI CETH, KOJIMYECTBO JMO0X (MTeparuii) mpyu oOyueHun cetu. [IpuBeneHst
CIICITYIOIINE 3TAITbl pa3pabOTKH: aJrOPUTM JUATHOCTHKH, METOIBI 00pab0TKH MH(OPMAIIMOHHOTO CHTHANA, PEIICHUE OT-
THMH3aLMOHHON 3a1aun. [IpeicTaBieH pa3paboTaHHbIH aropuT™ BEIOOpa HH(OPMATUBHOTO JiHaIia30Ha U3 N30BITOYHOTO
MOTOKA M3MEPHUTENIBHBIX JTAHHBIX M ONTHMHU3ALMOHHBIC BO3MOXXHOCTH TCHETHYECKHX AJITOPUTMOB, MPUMEHEHHBIC JUIS
ONTHUMU3ALMU TTAPaMEeTPOB HEHPOHHOI CeTH JUarHoCTHYeckol cucteMbl. ONUCaHHBIE AITOPUTMBI CMOJICIHPOBAHBI B
cpene Octave, B KauecTBE 00BEKTa THATHOCTHPOBAHUS ObLI BEIOpaH BRICOKOBOJIBTHBIN BBIKITIOYaTe b Thma MKIT 110M.
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It describes the steps for creating the universal intelligent diagnostic algorithm based on neural networks and
show its application for the diagnosis of high-voltage switchgear. The main attention is paid to the final stage of
the development of diagnostic algorithm, which is to optimize the neural network parameters such as the number of
neurons in the layer, the number of hidden layers in the neural network, the speed of network training, the number
of epochs (iterations) for network learning. It contains the following stages of development: a diagnostic algorithm,
methods of information signal processing, the solution of optimization problems. Presents the developed algorithm of
informative range selecting from excess measurement data flow and optimization capabilities of genetic algorithms
applied to optimize the neural network of diagnostic system. The algorithms are simulated in the environment of
Octave, high-voltage switch of type MCP 110M was chosen as the object of diagnosis.
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B pabote npeacraBieHa METOMKA HAXOXKIACHHS ONTHMAJIBHOIO MECTa Pa3MEIICHHs MPOU3BOACTBEHHBIX 00b-
€KTOB U JIaH npumMep e€ peanuszauuu. [Touck pemeHus onupaeTcst Ha KOMILJIEKCe MaTeMaTHYeCKUX, ONTUMHU3AMOHHBIX
METOJIOB ¥ TeOMH(OPMAIIMOHHBIX TEXHOIOIMH. MeToiKa Ipe/rnosaraeT npeIBapuTeIbHOe HAX0KICHHE BO3BMOYKHBIX
MECT pa3MelieHusi 00beKTa Ha TeorpapuyecKoil TePPUTOPUH, TIOTYUYCHHBIX ¢ IOMOIIBIO CYIIECTBYIOIINX METO/IOB:
JIOTUCTHUKHU (OIIpEAeICHUE LIEHTPa TSXKECTH, PELICHNE 3a/1aull €JMHOIO CPEIHEro U 33/1a4u 0XBaTa) M MMUTALlMOHHOTO
MozenupoBanusi. [lonck TaHHBIMU METOIAMU OCYIIECTBIISIETCS HA OCHOBE 3aTpar O Pa3MEUIeHUH U JOCTABKH T'PY30B.
IMonyuyeHHble 3Ha4YEHUST O MECTaX Pa3MEIICHHUs allPOKCUMUPOBAHBI C LEJbI0 MOMYyYEeHHs 1eIeBON (QYHKIMHU 3aTpar
W TIOCTPOCHHUSI 00NIACTH JIOMYCTUMBIX pelIeHui. Pemenne copMuUpoBaHHOI 3a/a4l ONTUMH3ALINHN TOCTUTACTCS Ha
OCHOBE I'PaJIMEHTHBIX METO/IOB. Peanu3aius pa3paboTaHHOH METOIMKH pacCMOTPEHA Ha ITPUMEpPE ITPOU3BOACTBEHHBIX
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