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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 50.47.02

Tema gucepranii:
1. ABTOMaTH3a1lis IpoLeciB po6aCTHOrO KEPYBaHHS IUHAMIYHUM MO3ULiOHYBaHHSM GYPOBOTO CyAHA 3 ypaxXyBaHHSIM

dyHKLiOHATBbHUX OOMEKEHb

2. Automation of robust control processes of dynamic positioning of the drillship taking into account functional
limitations

Pedepar:

1. O6'exT - guHaAMiuHi mpouecu pobacTHOI cTabinizalii 6ypoBoro cyiHa B pexXumi JMHaMiYHOTO NO3ULiOHYBAaHHS Ha
OCHOBI crCTeM 3i 3MIHHOIO CTPYKTYPOIO 3BOPOTHUX 3B'SI3KiB 3 ypaxyBaHHSAM (PYyHKLiOHAIbHUX OOMeXeHb. MeTa -
aBTOMAaTHU3allist IpoLeciB po6aCTHOTrO KEPYBAaHHS 6YPOBUM CYLHOM B PEXKUMI IMHAMIUHOTO I103ULiOHYBaHHS
LIJISIXOM (POPMYBaHHS ONITUMAJIbHUX (CYOONTUMA/IbHUX) TPAEKTOPIl cTabinisanii 3 ypaxyBaHHSIM (PyHKLiIOHAJIbHUX
00Me>keHb Ha OCHOBI CHCTEM 3i 3MIHHOIO CTPYKTYPOIO 3BOPOTHUX 3B'sI3KiB. METOIIM - METOIY T€OPii aBTOMAaTUYHOTO
KEepyBaHH$, OI1IePaTOPHOT0 300pakeHHs i BEKTOPHO-MaTPUYHOTO aHasli3y, Teopii ONTUMaJIbHUX [IPOLECiB, CUCTEM 3i
3MiHHOIO CTPYKTYPOIO 3BOPOTHHUX 3B'3KiB. OTpuMasa NoJasblinil PO3BUTOK NPOLeypa CUHTE3y ONTUMAIbHOTO
KepyBaHHS 6ypOBUM Cy[IHOM Ha OCHOBi CUCTEM 3i 3MiHHOIO CTPYKTYPOIO 3BOPOTHUX 3B'513KiB IIJISIXOM BU3HAYEHHS

KEePYIOUUX BILJIMBIB [1J151 HECTAL[ilOHAPHOI 6araToBMMIipHOI MOJeJIi CyiHa 3 ypaxyBaHHSM 30BHILIHIX BUMIpHUX



30ypeHb. YIOCKOHAJIEHO CTPYKTYPY CUCTEMU JIMHAMIYHOTO [IO3ULIIOHYBAHHS GYPOBOrO Cy[HA LIJIIXOM BBEIECHHS
moaysg GOPMYBaHHS ONTMMAJIbHUX TPAEKTOPIll. Bnepue: cdopmoBaHa npouenypa nodygoBu ONTUMAJIbHUX
TPA€EKTOPiN CyZHA B PEKMMI JMHAMIYHOIO [TO3MLIIOHYBAHHS [I714 337,24 MAKCUMaJIbHOI IBUAKOZII 3 ypaxyBaHHAM
BBEJIEHHS BEJy40i, Cy6Bey4oi i BeleHOi KOOPJMHAT; NOCIiI)KEHO Ta BU3HAYEHO iHTepBaId POOACTHOCTI CUCTEMU
IMHAMIYHOTrO MO3ULIIOHYBAHHS 3i 3MiHHOIO CTPYKTYPOIO 3BOPOTHMX 3B'A3KiB [1J151 TapaMeTPUYHOI HEBU3HAYEHOCTI.
['any3b 3acTOCyBaHHS: aBTOMAaTU30BaHi CyZHOBi CUCTEMU JTUHAMIYHOTO MO3ULIIOHYBaHHS.

2. Object - dynamic processes of robust stabilization of drillship in dynamic positioning mode based on systems
with variable structure of feedbacks taking into account functional limitations. Purpose - process automation of
robust control of drillship in dynamic positioning mode by forming the optimal (suboptimal) stabilization
trajectories taking into account functional limitations based on systems with variable structure of feedbacks.
Methods - methods of control theory, operator view and vector-matrix analysis, the theory of optimal processes,
systems with variable structure of feedbacks. Further developed synthesis procedure of optimal control of drill
ship based on systems with variable structure of feedbacks by determining control actions for non-stationary
multivariate ship model taking into account the external measurable perturbations. Improved: structure of the
system of dynamic positioning of drillship by adding a module of the optimal trajectories; approach to the
formation of the initial values of the control actions of the system by changing the higher derivative of control
action at the time of the transition to the next segment of the path that avoids the appearance of singular
processes. First developed: procedure for constructing optimal trajectories of the vessel in dynamic positioning
mode for maximum performance with the introduction of the leading, subleading and driven coordinates;
investigated and determined intervals of robustness of dynamic positioning system with variable structure of
feedbacks for parametric uncertainty. Area of application: automated systems for ships dynamic positioning.
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