O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMeP: 0414U004765
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 10-11-2014

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kpaseup Tamina BikropiBHa

2. Kravets'Tamila

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 08-10-2014

CreniaJbHICTh 32 OCBITOIO: 29.08

Micue po60oTH 34,00yBayYa: [IHinponeTpoBCHKMI HALliOHAIbHYI YHIBEPCUTET 3a/1i3HUYHOTO TPAHCIIOPTY iMEHi

akageMika B.A. JlazapsiHa

Kog, 3a €IPIIOY: 01116130

Micue3Haxoa KeHHs: 49010,m./Ininpo-10, Bys.Akap,JlazapsHa,2

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MinicrepcTso TpaHcnopry YKpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [] 08.084.01
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 81.95.61.07

Tema guceprauii:
1. ITo6yoBa B KBaTEPHIOHHUX MATPULISIX MoZesiel HeJliHilHOI AuHaMIK/ TPaHCIIOPTHUX €KillaXiB IIpU IIOBOPOTI i
[IEPEHOCI Y IIPOCTOPI

2. Using quaternion matrices to describe nonlinear dynamics of transport vehicles in three dimensional space

Pedepar:

1. Incepraliist npucBsYeHa po3po6Iii HOBOTO METOY CKJIalaHHSI MaTeMaTUIHUX MOjiesIel HeliHiMHUX 33124
IVHaMiK1 TPAHCIIOPTHUX €KillaxiB y TPMBUMIPHOMY IIPOCTOPI, 110 6a3yeThCs Ha IPUHLIUIIAX CUMETPIi i Mae 3a MeTy
IIPUCTOCYBaHHS AJITOPATMIB [0 OOUMCIIOBAIBHOTO eKcriepuMeHTy. KoHuenis cumerpusaii onvcaHHs
MaTeMaTUYHUX MOJIEJIEN peai3yeTbCsl HA OCHOBI KOMITJIEKCHOTO BUKOPUCTAHHS PiBHSIHb Pyxy y popmi Eitnepa-
JlarpaHsKa i MaTeMaTUYHOTO anapaTy KBaTEPHIOHHUX MaTpullb. PiBHSHHA pyxy Elnepa-Jlarpana s BiIbHOTO
TBEPJOTO Tijla IPUBEEHI 10 BIIOPSAKOBAHOI 6J10YHO-MaTPUYHOI CTPYKTYPH, €JIeMEHTaMU SIKOi € KBaTE€PHIOHHI
MaTpuL, AKi CKIaZeHi 1o KBasilBUAKOCTAM, apameTpam Pogpira-I'aMisnbToHa, KOOpAUHATaM LIEHTPY Mac Ta
iHIIMM XapaKTepHUM TOYKaM. AJITOPUTMU BUKOPUCTaHi B IOOYI0Bi 6JI0UHO-MaTPUYHUX MAaTEMATUYHUX MOJeJen

HEJIiHIHO] JUHaMiK/ TPAaHCIIOPTHOTO €KIIlaXKy; IPOTiHHOI CIIOPYIXA MOCTY 3 METOIO BU3HAY€HHS JUHAMIYHOI



HaBaHTaKEHOCTI KOHCTPYKILii; CUHTE3y KEPYIOYOro BIUIMBY HAa TPAHCIIOPTHUM €KillaX, IKUM PyXaeThbCs 10 3aaHiln
[IpOrpaMHill TpaekTopii; KyToBoi cTabisizauii exinaxy y MpocTopi 3a JOINOMOroio Bekropa ['i66ca, nuHamiyHoi
B3a€MO/ii IIBUIKICHOrO 3aJIi3HUYHOTO eKinaxy i peiikoBoi Kosii 3aaHoro niany Ta npodinto.

2. The thesis is devoted to the development of untraditional method of composition of mathematical models for
nonlinear problems of dynamics of discrete mechanical systems in three-dimensional space starting from the
symmetry principle in order to adapt algorithms to a computational experiment. The symmetrisation conception
of description of mathematical models has been realized on the basis of complex application of equations of
motion in the form of Euler-Lagrange and mathematical apparatus of quaternion matrices. The Euler-Lagrange
equations of motion for a free solid body have been reduced to the ordered block-matrix structure, which
elements are quaternion matrices composed on quasi-velocities, Rodrigues-Hamilton's parameters, coordinates of
centre of mass and other characteristic points. The quaternion-matrix representation algorithms for operations of
vector multiplication, addition of final independent rotations, composition of direction cosine matrices,
transformation of matrix of inertia during rotation and transition in space, calculation of three-index Boltzmann's
symbols etc. have been suggested. The matrix representation of dependence of absolute and relative time
derivatives of vector function and matrix of inertia has been obtained. The formulae for angular and linear velocity
of a body in the bound and inertial reference systems have been determined on the basis of quaternion matrices
and Rodrigues-Hamilton's parameters. The matrix formulae of generalized forces and moments adequate to the
gravity, elastic-viscous forces, a follower force, aerodynamic forces and moments have been composed. The
algorithms developed have been applied to construction of block-matrix mathematical models of nonlinear
dynamics of the high-speed transport vehicle in three-dimensional space, the bridge span in order to determine
the structure dynamic loading, the synthesis of control influence according to the given programme trajectory, the
angular stabilization in space using the Gibbs vector, the dynamic interaction of a high-speed railway vehicle and a
rail track with the fixed plan and profile.
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Penensentu
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