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1. Incepraliiio IpUCBSIYEHO BUPIIIEHHIO aKTyalbHOI HAYKOBO-TIPUKJIAAHOI IPO6IeMY NifBUILLIEHHS €(EeKTUBHOCTI
KEePYBaHH$ ipOMaHiNyIsTOpoM Oy1iBeJIbHOI MAlIMHY Ha NPUKJIAaJi OJHOKIBUIEBOTO TifIpaBJIiYHOrO €KCKaBaToOpa
(OT'E) 3a paxyHOK MiZiBUILI€HHS TOYHOCTi pO60YMX NPOLECiB PO3POOKY I'PYHTY Ta 3MEHILEHHS] €HEPTeTUYHUX BUTPAT
Ha BUKOHAHHS POO0OYMX MTPOLIECIB IJISIXOM CTBOPEHHS HOBUX Ta PO3BUTKY BiJJOMUX METOJIOJIOTIYHUX OCHOB CUHTE3Y
CHACTEMU aBTOMAaTUYHOro KepyBaHHs (CAK) rizpoMaHinyiaTopoM B yMOBaxX HEBU3HAUYEHOCTI anlpiopHOi iHpopmaii
11010 30BHIIIHIX 30ypeHb Ta notouHoro crany CAK rigpomaninyasitopom. O6'eKT LOCIiIKEHHS - TpoLec

KepyBaHHS rigpoMaHinyssitopom OyiBesibHOI MamnHU. [IpegmeT NoCipKeHHs - CUCTeMa aBTOMAaTUYHOTO



KEePyBaHHS ipOMaHiNyIsTOpoM OyIiBeJIbHOI MAlIMHU. B TEOpeTHYHIN 4aCTUHI JucepTaliiHoi po6oTH
BHMKOPHCTOBYBJIMCh HAYKOBI METOJMI CUCTEMHOTO aHajli3y, MATEMaTUYHOTO MOJIEJIIOBAHHS, TEOPii aBTOMATUYHOI O
KEePYyBaHHS B yMOBaxX HEBU3HAYEHOCTi, METOAM KEPYBAaHHS [TIPOMUCJIOBMMYU POOOTaMU-MaHIIlyJIITOPAaMU, METOZ,
MHOXUHHOI ifeHTudikauii crany CAK, MaTeMaTnyHi METOIM OIIMCY MHOXXUH 32 IOMIOMOTOIO alapartiB JIiHIMHAX
MaTpUYHUX HePiBHOCTEN i R-QyHKIl, MeToaM 06'€KTHO-OPi€HTOBAHOTO IPOrpamMyBaHHs. ExcriepuMeHTasbHi
IOCIIiIPKEHHS IIPOBOAMIIMCS Ha HATYPHOMY CTeHi ekcKaBaropa EO2621A 3i BctaHoBneHo1o CAK #ioro
MaHiInynaTOpoM i Ha eKckaBaTopi bopekc-2201 3 BAKOPHUCTaHHIM METOIIB IIJIaHYBAHHS €KCIIEPUMEHTY,
CTaTUCTUYHOI OOPOOKU €KCIIEpUMEHTAIbHUX JAHMX Ta METO/IiB YMCJIOBOTO aHasi3y. HaykoBa HOBU3HA OTPUMAHUX
PEe3YJIbTATIiB MOJISITae y: PO3BUTKY METONOJIOTIYHNX OCHOB cuHTe3y CAK rimpomaninynsTopom 6yiBesbHOI MaIMHU
Ha npuknazai OT'E B ymoBax HEBU3HAUYEHOCTI 1100 30BHIlIHIX 30ypeHb; 100yA0Bi QyHKIiOHAIBHOI MOJIei
aBTOMAaTH30BaHOI CUCTEMU KePYBaHHs po6ouum npouecom OI'E sk iepapXiuHOi cMCTeMU KEPYBaHHS; OTPUMAaHHI
aHaJITUYHUX 3aJIEXKHOCTEN 1711 BU3HAYEHHS palliOHaJIbHUX 3aKOHIB 3MiHU NIPUEIHAHNX KOOPLUHAT
rigpomaninynstopa OI'E 3 Touku 30py MiHimizallii eHepreTUyHUX BUTPAT Ha MOro pyx Ta 3abe3redeHHs
nepemilieHHs pobo4oro opraHa 3a JI0BiJIbHOIO TPA€EKTOPI€I0 3 ypaxyBaHHSM CIIOCO0iB KOIIAHHS; 3alIPOIIOHOBAHOMY
3aKOHi KEPYBaHHS PYXOM TiIpOMaHIIyISITOpa Iifl 4aC BUKOHAHHSI POOOYOro MPOLEeCy B YMOBAaX HEBU3HAYEHOCTI;
PO3po0Li NpoLelypy BU3HAUEHHS KePYIOYnX BILIMBIB HA BUKOHABYI MeXaHi3MU TiIpOMaHIIy1aTopa, 10 LO3BOJISE
3/1ifICHIOBATH PO3PaxyHOK KEPYIOUOr0 BILJIMBY 32 OJIHY iTepallilo; yJOCKOHAJIEHHI METOAY MHOKMHHOI ifleHTudiKarii
koopauHat crany CAK rinpomMaHinyiTOpomM BUKOPUCTaHHSIM JJ1s1 1OOYL,0BU MHOKUH MOXJIMBUX cTaHiB CAK
TiIpOMaHiNny19TOpOM MaTEMATUYHOTO anapary R-QyHKIil, a TAKO>K BUSHAYEHHSIM MHOKMHY Haii61bII BipOTiIHUX
3HayeHb KoopanHat crany CAK, mo 103Bosisie HA6IM3UTU PEXXUMU PYXY TiIpOMaHiIyIaTopa 40 pPalioHalbHUX.
PesynbTaT MOJEIIOBAaHHS Ta HATYPHUX €KCIIEPUMEHTIB IiATBEPAXYIOTh €(DEKTHBHICTh BUKOPUCTAHHS OCHOBHUX
II0JI0KEHD AOCIIIIPKEHHS [IPU aBTOMATUYHOMY KepyBaHHi rinpomaninyngropom OI'E. Pesysnbraty nuceprauiinioi
BHUKOPHCTOBYIOTHCSI Ha 5 HAYKOBUX Ta BUPOOHMNYMX MifIIpreMcTBaxX YKpainu, 3okpema II1 "HaykoBo-gocinHui
TEXHOJIOTIYHUIH iIHCTUTYT NpuiaafooynyBaHHs", TOB "HaykoBo-Bupo6Hude nignpueMmctso "T'azrexnika", TOB
"XapkiBcbKuil 3aB0, "MaIrigponpusin” Ta iHIIMX, a TaKOXK Y HaBYaJILHOMY MTPOLIECi 1715 MiATOTOBKU 6aKasaBpiB i
maricTpiB 3a cneniansHocTsMu 133 "Tany3eBe mammHOOyAyBaHHs", 151 "ABTOMaTU3Aal1lisl Ta KOMIT'IOTEPHO-
inTerposadi TexHosorii" y XHAJIY Ta acnipaHTiB y ABTOHOMHOMY YHiBepcureTi HiwkHboi KasnidopHii (Mekcuka).
PesynbraTtu guceprauii MOXYTb 6YTH BUKOPMCTAHO IIPY aBTOMaTU3allii po60YnX MPOLECIB iHMKX MALIMH 3 pOO0OYMM
06JIalHAaHHSIM Y BUIJISIA TiIPOMAHIITyJIITOPIB - MAIIMH [71s1 JIICOTEXHIYHUX POOIT, OyAiBeIbHUX MaHIIyJISTOPIB,

aBTOOETOHOHACOCIB TOIIIO.

2. This thesis is devoted to a topical scientific and applied problem of increasing the efficiency of the construction
machine hydraulic manipulator control when using a hydraulic single-bucket excavator due to the increase of the
precision of soil development and the decrease of operation energy expenditure by means of both the creation of
new methodological fundamentals and the upgrading of well-known ones for the synthesis of the hydraulic
manipulator automatic control system in the conditions of the uncertainty of a priori information about external
disturbances and a current state of the hydraulic manipulator control system. To solve the problem on the basis of
the substantiated system-based concept of the excavator operation automated control, the structural and
functional models of the automated system to control the excavator operation and its main subsystem - the
excavator hydraulic automatic control system, which operates in the conditions of uncertainty using the values of
external and internal disturbances, are created. On the basis of a robust approach to control complex technical
objects in the conditions of uncertainty, the methodological fundamentals of the synthesis of the excavator
hydraulic manipulator automatic control system, which ensures control error values within acceptable limits in
spite of the factors of uncertainty regarding the characteristics of soil and the noise of the measurement of the
excavator hydraulic manipulator joint coordinates, are further developed. The method of the multiple
identifications of the state coordinates of the excavator hydraulic manipulator automated control system is
proposed and updated. The results of modelling and full-scale experiments have proved the efficiency of the main
provisions of research in course of the automatic control of the excavator hydraulic manipulator.
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