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CHUMBOJIBHOH perpeccry. B HacTosiiiee Bpems HOSIBIIACH BOSMOXKHOCTB BBITIONHSTH CHMBOJIBHYIO PETPECCHIO C TIOMOIIIBIO BBIUHC-
JIUTESTFHON MaIMHBL B paboTe /st aBToMaTH3aliu Morcka ()yHKIHH YIIPABISHHS PEITAraeTCs HCTIONB30BATh METOI CUMBOJILHON
perpeccun Ha 6ase cereBoro oreparopa. CeTeBoit oreparop sSBIETCsi 0C000i CTPYKTYPOi TaHHBIX, MO3BOJIOIICH MPEICTABUTH
000 MATEMATHYECKOE BBIPKCHHUE B BUIIC MATPHIIBI, COIEPIKAIICH HOMEpa YHAPHBIX M OMHAPHBIX Orepartiit. MI3MeHsist o ompe-
JIeTICHHBIM paBHJIaM 3HAYCHHST AEMEHTOB MaTPHLIBI CETEBOTO ONepaTopa, METOJ MO3BOISIET MOMTyYaTh HOBBIC MaTeMaTHYECKUE BbI-
pakernst. Takoe MpezicTaBIeHHe 00ECICIMBACT BOSMOYKHOCTh MIPUMEHEHHSI PA3NTHYHBIX TIOMCKOBBIX aJITOPHTMOB JUTSI HAXOMKICHUST
ONTHMAJIBHOIO MAaTeMAaTHIECKOT0 BRIpaKeHISL. B paboTe mprMeHsIeTcst MeToJ1 MHTeIUICKTYTIbHOH ABororiu. [ IpesicTaBieH qicieH-
HBII PHMEp CHHTE3a YIPaBIICHHUsT IBIVKEHIEM MOOFITBHOTO pO0OTa IO TPACKTOPHH C (HDa30BBIME OrPAHUYCHHSIMIL
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The paper concentrates on the problem of control synthesis that is to find a multi-dimentional control function which depends
on the coordinates of the state space. Such problem to search a needed mathematical expression relates to symbolic regression tasks.
Nowadays it becomes possible to use a computer for symbolic regression calculations. A symbolic regression method based on the
network operator is proposed in order to automate the search of a control function. The network operator is a special data structure
that allows to present any mathematical expression in the form of a matrix with numbers of unary and binary operations as elements.
Changing the elements of the matrix allows to receive new mathematical expressions. Such approach makes possible the usage of
various search algorithms to find an optimal mathematical expression. The intellectual evolution algorithm is applied for searching.
The paper provides a numerical example of path motion of mobile robot with constraints of state.

AMILUTUTYITHO-YACTOTHBIE XAPAKTEPUCTUKHN KOJIEBAHUI ®YHIAMEHTOB
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Paspabotransl mrHaAMITYECKast 1 MaTeMaTHdecKasi MOJICITH CUCTEMBI «OapabaH-(Q)yHIaMeHT» Ha TPYHTOBOM OCHOBaHUH,
ONHCHIBAIOIHE BEPTHKAIBHBIE M TOPU30HTAILHO-BpAI[aTeIbHbIE KOJICOAHNUS B AJIEMEHTaX KOHCTPYKIMH KOPOOOIMPOIHBIX
OapabaHOB 1 UX (pyHAaMEHTOB. /1151 pa3paboTKH TMHAMIYECKOH MoieTH KoebaHuii (hyHIaMEeHTOB KOPOOOIUPOYHBIX Oapa-
0aHOB MPHHATA MOzIENb rpyHTOBOTO ocHOBaHus H.II. INaBiroka — 3. Payia ¢ cocpenoroueHHbiME TTapameTpamu. Ha pea-
n30BaHHBIX B cpenie MathCad Monemnsx BBITOITHEHO IMHTAIHOHHOE MOJICITHPOBAHUE H OTPEICTICHBI COOCTBEHHBIE YACTOTHI
Y aMIUIUTYHO-YaCTOTHBIE XapaKTePHCTUKU KojleOaHHi 10 BceM 00OOIIEHHBIM KOOPJIMHATAM B SJIEMEHTAaX KOHCTPYKIIMH
KOHKPETHOTO KopooOmipodHoro 6apadana u hyHmamenTa. Ha mpumepe rccnenoBanust kopooOmupodroro 6apabana Kb-425
rpapMuecKy oKa3aHbl 3HAYCHMS [TapaMeTPOB KOJIeOaHUH 2IEMEHTOB CHCTEMBL. B pabote crienano 00001eHne pe3yibTaToB
HCCIICIOBAHMH C BO3MOXKHOCTBIO HCTIONb30BAHHS MOJIENEiT M IPOrpaMMBI TTPH UCCIIE0BAHUSX KOJeOaH it KOPOOOIHPOUHBIX
6apabaHoOB 1 (hyHIAMEHTOB JIIOOBIX TUITOPA3MEPOB METOJIAMU UIMHUTAIIMOHHOTO MOICITHPOBAHHSL.
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Shomin LI., Pobedinsky V.V., Vasilevsky D.A.
Ural State Forest Engineering University

Developed a dynamic mathematical model of the system and “drum-base” on grade, describing the vertical and horizontal
rotational oscillations in structural elements debarking drums and their foundations. To develop a dynamic model of vibration
foundations debarking drums accepted model of the subsoil NP Pavlyuk - E. Rausch with lumped parameters. Realized in
the medium to MathCad models performed simulations and determine the natural frequencies and amplitude-frequency
characteristics of all generalized coordinates in structural elements specific debarking drum and base. With Studies debarking
drum KB-425 are shown graphically oscillation parameters of system elements. The paper made a synthesis of research leading
to the use of models and programs in research vibration debarking drums and foundations all sizes by simulation.
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B cratpe MPOBEJACH aHaIn3 0COOCHHOCTEH HCITOJIB30BAHHUS BOAOPOAHOIO TOIUIMBA B JABUTATCIIAX BHYTPEHHETO
Cropanus JJig aBTOHOMHBIX FI/I6pPI,E[HI>IX OHEPTCTUYCCKUX CUCTEM, PACCMOTPECHBI PA3JINYHBIC METOAbI ITUTAHUSA ABUTA-
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TeJsiell BHYTpPEHHETo cropanus BofoponoM. [Tomumo 3Toro paccMoTpeHs! BapuaHThl aBToHOMHoro nutanust JIBC Bogo-
POZIOM, B TOM YHCIIC C IIPUMEHEHNEM KOHBEPCHH YITIEBOAOPOIHBIX TOILUIMB C YTHJIM3alUeH SHEPrHM OTPadOTaBIINX
ra3oB. JlaHo 060CHOBaHKE BEIOOPA MCXOAHOTO CHIPBS JUIS TOMYYEHHsI BOAOPOICOAEPIKAIIIETO ra3a U criocoda KOHBEp-
cuu. PaccMOTpeHBI OCHOBHBIC HaIpaBJICHU UCCIIEOBaHUIN KaTaln3aTOpOB CyXOi KOHBEPCUU METaHOJIA B CUHTE3-Ta3,
OTPa’XeHBI UX IPEUMYIIECTBA M HeIOCTaTkU. Ha ocHoBaHMM aHanm3a 0COOCHHOCTEH HCIOIB30BAHUS BOJOPOIHOTO
TOIUTHBA B JIBUTATEINSIX BHYTPEHHETO CTOPAHUS JJISl aBTOHOMHBIX THOPUAHBIX SHEPTETHIECKUX CHCTEM CJETaH BBIBOJ
0 11e1ec000pa3sHOCTH UCIOJIb30BaHUSI aBTOHOMHOI'O MUTAHUS ABUIATeNsl BHYTPEHHEIO CTOPaHUs BOZOPOAOM, HOIY-
4aeMbIM B IIPOLECCE CYXOU TEPMOKATAIUTUYCCKOM KOHBEPCUU METAHOJIA B IPUCYTCTBUU METAITIMYECKON ILIATUHBI,
CTaOMIM3UPOBAHHOI HA OKCHU/IE aTIOMUHHS, HAHECEHHOM Ha BBICOKOTIOPHCTHIN MPOHULIAEMBIN sTYCHCTHIN IEHOMETAIL.
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This paper analyzes features of use of hydrogen fuel in internal combustion engines for the autonomous hybrid power
systems, discussed various methods of supply hydrogen internal combustion engines. Besides embodiments discussed
autonomous supply hydrogen engine, including using the conversion of hydrocarbon fuels with the exhaust gas energy recovery.
Provide justification for the choice of feedstock to produce hydrogen gas and the conversion process. The main research areas of
catalysts in the dry reforming of methanol synthesis gas, reflected their advantages and disadvantages. On the basis of analyzing
the use of hydrogen fuel in internal combustion engines for autonomous hybrid power systems concluded that the feasibility
of using autonomous power an internal combustion engine with hydrogen produced during the conversion of methanol in the
presence of platinum metal stabilized on alumina deposited on a highly porous permeable cellular metallic foam.
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B crarbe ommceiBaeTcs pa3paboTka CUCTEMbI YIpaBlIeHHs (a3aMu ra3opacipeeseHus JBUraTeNs BHYTPEHHETO
cropanus. CrcrteMa ynpasieHUs (a3zaMH ra30pacipesiesieHus] HOCTpOeHa Ha 0a3e KOHTpoJuIepa PEeasIbHOTO BPEMEHHI
National Instruments Compact RIO 9012 - 9013. [Ins nanHOTO KOHTpOJUIEpa OBUIO pa3paboTaHO MPOrpaMMHOE 00e-
crieuenue ¢ rpapuaeckuM uHTepdericom. [TogpoOHO omrcaHbl BOZMOXKHOCTH PETYIMPOBAHUS U YIPaBICHHs (a3aMu
ra3opacnpeeneH s U IPUHIUIBI aBTOMATHIECKOTO PETYINPOBaHus (pa3aMu B 3aBUCUMOCTHU OT pPexXnuMa paboTHI 1BH-
raresst. OnucaH anroputM paboThl CHCTEMBI YIIPaBIEHHs B cocTaBe OeH3nHoBoro asuraresst 3M3 405 ¢ ycraHoBIeH-
HBIMH MEXaHM3MaMH M3MEHEHHs (a3 rasopacnpeencHus U CIocoObl 3a1aHus apaMeTPOB, XapaKTEPU3YIOIINX pe-
JKHMBI pabOTHI U COOTBETCTBYIOIINE (ha3bl razopacipeeneHus. Ha ocHOBaHMM NPOBEIEHHBIX UCIIBITAHUH MOJIBEICHBI
WUTOTH TI0 XapaKTePUCTHKAaM 10pabOTaHHOTO ABUTATENS B CPABHEHUH ¢ 0A30BBIM 00pa3LIoM.
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The paper describes the development of variable valve timing system of internal combustion engine. Variable valve
timing system is based on the real-time controller National Instruments CompactRIO-9012. For this controller has developed
the software with a GUI. Describes in detail the opportunities of changing valve timing and principles of automatic control,
depending on the mode. The algorithm of the control system operation in the gasoline engine ZMZ 405 with mechanisms of
variable valve timing and methods of specifying the parameters characterizing the operating conditions and the valve timing.
Based on the tests summed up the characteristics of the modified engine compared to the baseline.
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B COOTBETCTBUM C NPUOPUTETHBIMH HAMPABICHUSIMHU Pa3BUTHs HH()OPMAIMOHHBIX TEXHOJIOIHH, aKTyaJIbHBIM
SIBIISIETCS] CO3/IaHKe €ANHOTO HH(POPMAMOHHOTO NIPOCTPAHCTBA, CBA3BIBAIONIETO OPTaHbl TOCYIapCTBEHHOTO yIIPaB-
JICHUs, MUHUCTEPCTBA U BeIOMCTBA. BmecTte ¢ TeM mpu GopMHPOBaHUH TaKOH CIIOXKHOH MH(O-TEICKOMMYHHKAIH-
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