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1. BaratokpuTepiaabHUI CUHTE3 HEeJIiHIHOTO POOACTHOTO KEPYBaHHS 6araToMacoOBUMHU CHCTEMaMHU Ha OCHOBI

AHAJIITUYHUX MOJeJiel HeiHiMHOTO HaBaHTasKeHHS

2. Multicriterion synthesis of nonlinear robust control by multimass systems on the basis of analytical models of
the nonlinear loading

Pedepar:

1. O6'eKT HOCHiIKEHHS - € Mpoliecy B 6araToMacoBUX eJIeKTPOMEXaHIYHUX CUCTEMAaX aBTOMAaTUYHOTO KEPYBaHHSI.
Mera BocimpKeHHs - € OOIPYHTYBaHHS i po3po0Ka MepCleKTMBHOI KOHLIENIii 6araToOKpUTEPiaJlbHOrO CUHTE3Y
Po6aCTHOro KepyBaHHs 6araTOMaCOBUMMU €JIEKTPOMEXAHIYHMMY CUCTEMAMU Ha OCHOBi TEOPETUYHOIO PO3BUTKY i
y3arajbHEHHS MaTEMAaTUYHUX MOJEJIEN Ta METOLiB BEKTOPHOI ONTHUMIi3allii IOKa3HMKIB IKOCTi CUHTE30BaHUX
cucteM. MeToau NOCTiIKeHHs Ta anapaTtypa - QyHAaMeHTaJIbHi [10JI0’KeHHS Teopii aBTOMAaTUYHOTO KEPYBaHHS,
METOJY IIPOCTOPY CTaHy, METOXA POOACTHOTO aHai3y, METOOU MAaTEMAaTUYHOTO MOJEJIIOBAHHS, METOAM
pobacTHOro aHami3y Ta pobacTHOrO CUHTE3Yy CUCTEM KePyBaHHS, METOAM iMiTaliliHOro MofesnoBaHHs. TeopeTnyHi

pe3yJbTaTy - Buepiue GpopmMasizoBaHo 3a7a4yy 6araToKpUTepiaIbHOTO CUHTE3y HeJliHIHHOTO po6acTHOIO KepyBaHHS



6araToOMacoOBMMU CUCTEMaMHU, IO JO3BOJISIE 3a[JOBOJILHUTY Pi3HOMAaHITHAM BUMOTaM y Pi3HUX pesxnmax. [lokasaHa
€KBIBJIEHTHICTb pillIeHHs [Ip0o6JIeMU 6araToOKpUTEPiasbHOIO CUHTE3Y HeJliHITHOTro pob6acTHOrO KepyBaHHS Ha
nigcTasi KOHLeNLii QyHKIiOHaJIbHO MHOKUHHOI IIPMHAJIEXXHOCTI BEKTOPY CTaHy i 3a1a4i po3B'si3aHHSs PiBHSIHHS
l'aminbroHa-5Iko6i-bennmana-Anzekca. [IpakTuiHe 3Ha4€HHS PE3YJIbTATiB POOOTH MOJIIra€e B CTBOPEHI Ta IPAaKTUY-
Hil1 peanisanii MeToguKy 6araToKkpuTepianbHOI ONTUMI3allii TOKa3HUKIB SIKOCTi 6araToMacoBUX CUCTEM i3
CKJIQAHUMM KiHEMaTUYHUMU 3B'sI3KaMU, BiIMiHHUMU PUCaMU SIKOi € IHUPOKi MOKIIMBOCTI edpeKTHUBHOI popmarrizariii
3a/iau oNnTuMisanii, GopmMyBaHHs 6aKaHUX 3HAaY€Hb [I0OKa3HUKIB SIKOCTi, CUHTE3 CUCTEM BUCOKOTIO IOPSIKY 3
6aratbMa BapilloBaHUMU NapameTpamu. HoBu3Ha po60TH noJisirae B po3poobli i1 06IpyHTYBaHHI I€PCIEKTUBHO]
KOHIIeMN1lii 6araToKpyUTepiaJlbHOTO CUHTE3y poOaCTHOrO KepyBaHHS 6araToMacOBUMU €JIeKTPOMEXaHiYHUMU
CHCTEMaMU Ha IMiJiCTaBi TEOPETUYHOI'O PO3BUTKY i y3araJlbHEHHS MOZEJIEN i METOMiB BEKTOPHOI oNTuMizarii
[IOKa3HMKIB SIKOCTi. CTyIiHb BIPOBAIKEHHS - PE3yJIbTaTA HAYyKOBUX PO3POOOK BIIPOBAIKEH] B IIPAKTUKY
[IPOEKTYBAaHHS CKJIA[IHUX €JIEKTPOMEXaHIYHYX | €JIEKTPOTiApaBIiYHUX CUCTEM i3 CKIaAHMMU KIHEMAaTUYHUMU
3B'sI3KaMU B HAYKOBO-BUPOOHMYIi Koprniopauii "KuiBcbkuil iHCTUTYT aBTOMATUKK", B JIbBIBCbKOMY PaflioOTEXHIYHOMY
iHCTUTYTI, HA MiANpUeMcTBi "XapTpoH-ApKoc" i Ha XapKiBCbKOMy OPOHETaHKOBOMY PEMOHTHOMY 3aBojli. MaTepianu
IycepTalii BAKOPUCTOBYIOTbCS B JIEKLIHUX Kypcax "ONTrMaibHi Ta KOHGIIKTHO-KepOoBaHi cucreMn” i "Teopis
KepyBaHHS" Ha Kadenpi cucteMHoro aHanisy i ynpasninag HTY "XI1I". Cdpepa BUKOPUCTaHHS B IPaKTHULi CTBOPEHHS
Cy4yaCHUX HOBUX Ta MOJIepHi3allii iCHyl0UMX BUCOKOTOYHUX CUCTEM YIIPaBJliHHS 6araToMacoBUX

eJ'[eKTpOMeX&Hi‘IHI/IMI/I CHUCTEMaMHU i3 HETOYHO 3d[JaHMMU TTapaMeTpaMu O6'€KTy KEepyBaHHA.

2. Aresearch object - are processes in the multimass electromechanics systems of automatic control. A research
aim is a ground and development of perspective conception of multicriterion synthesis of robust control by the
multimass electromechanics systems on the basis of theoretical development and generalization of mathematical
models and methods of vector optimization of the synthesized systems indexes quality. Research methods and
apparatus are fundamental positions of automatic control theory, state space methods , methods of robust control
analysis, methods of mathematical design, robust control analysis and synthesis system methods, simulation
techniques. Theoretical results - the task of multicriterion synthesis of nonlinear robust control is first formalized
by the multimass systems, that allows to satisfy to the various requirements in the different modes. The
equivalence of decision of problem of multicriterion synthesis of nonlinear robust control is shown on the basis of
conception functionally to plural belonging of state vector to the decision of Hamilton-Jacobi-Bellman-Isaacs
equation. The practical value of performances consists in creation and practical realization of methodology of
multicriterion optimization of quality indexes of the multimass systems with difficult kinematics connections, the
distinguishing features of which are wide possibilities of effective formalization of tasks of optimization, forming of
the desired values of quality indexes, synthesis of high order systems with many varied parameters. The novelty of
work consists in development and ground of perspective conception of multicriterion synthesis of robust control
by multimass electromechanics systems on the basis of theoretical development and generalization of models and
methods of vectorial optimization of quality indexes. A degree of introduction is the results of scientific
developments are inculcated in practice of planning of the difficult electromechanics and electrohydraulic systems
with difficult kinematics connections in a scientific-production corporation "The Kyiv institute of automation”, in
the Lvov radiotechnical institute, on the enterprise of "HARTRON -ARCOS" and at the Kharkiv armored repair
plant. Materials of dissertation are used in lecture courses the "Optimal and conflictguided systems" and "control
systems theory" on the systems analysis and control department of NTU "KhPI". Sphere of the use - in practice of
creation of modern new and modernisation of existent highfidelity control system by multimass electromechanics
systems with unexactly preset parameter of plant.
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