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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 28.17.19

Tema gucepranii:
1. MarematuyHe 3a6€3M€YeHHS CUCTEMU aBTOMATU3allil pO3paxyHKiB (Pi3snKO-MeXaHIYHUX N0JIiB

2. A software of a system of automation of accounts of physico-mechanical fields

Pedepar:

1. Incepralist npucBsyeHa po3poblii Ta aHai3y MaTeMaTUYHUX MOZeJsleil ITPOLIeCiB BOJIOTOIIEPEHOCY,
TEIJIONIEPEHOCY, HAIPY>KEHO-1€(POPMOBAHOTO CTaHy I'PYHTOBOIO CE€PEIOBUIIA; PO3POOLi MPOrpaMHUX 3aCO6iB
MaTeMaTU4YHOTO MOZEJIOBAHHS [TPOLIECIB B €KOJIOTI] Ta MPM eKCIUIyaTalii F[PYHTOBUX TiJpOTEXHIYHUX 00'€KTIB.
3aIporoHOBaHO MaTEMATUYHI MOJIEJIi IIPOLIECiB BOJIOTONIEPEHOCY MPY IPOMEP3aHHi IPYHTY, 3MiHU HANIPy>KEHO-
Ie(pOpMOBaHOTr0 CTaHy FPYHTOBOI CIIOPYIY 3 YPaXxyBaHHSIM TEMIIEPATYPHOIO PEXXUMY IIPU IPOMeP3aHHi. [loBefieHO
€JIMHICTb KJIACUYHOTO PO3B's3Ky [T0YaTKOBO-KPailoBoi 3a/1a4i 4151 CHCTEMU JIBOX HEJIHIMHUX [1apabosiyHUX Ta IBOX
rinep6oJIiYHYX PiBHSAHb, 100YHOBaHO 06uncIoBaibHi anroputmu MCE na niei 3amayvi, orprmano anpiopHi oLiHKu
MIBUAKOCTI 301KHOCTi 3aIIPOTIOHOBAaHUX OOUUCIIOBAIbHUX cXeM. Po3po6bJieHi airoputmMu peasnizoBaHO IPOrpaMHo,
IIPEeJCTaBJIEHO PEe3YJIbTaTU PO3paxyHKiB. CTBOPEHO MifICUCTEMY BBeJeHH iHpopmalii gy "CucrtemMu aBToMaTu3aii
PO3paxyHKiB (Pi3snKO-MexXaHiYHUX 10J1iB". Y paMKax IPOrpaMHOr0 KOMILJIEKCY 3alIpOIIOHOBAHO aJTOPUTM

aBTOMAaTHUYHOT'O PO3OUTTS 00J1acTel 3 BKIIOUEHHSIMU HA YOTUPUKYTHI 30HU. KiTI040Bi cy10Ba: rijpoTexHiuHi



cropypu, napa6oJiiuHi Ta rinep6oJiiuHi piBHSIHHS, BOJIOTOTEIJIONEPEHOC, HAPyKeHO-1epOPMOBAHUI CTaH,

aBTOMAaTHUYHE PO3OUTTS.

2. The thesis is devoted to development and analysis of mathematical models of water and heat transfer processes,
stressedly-deformed condition of a ground medium; development of mathematical modelling and research
programm methods of complicated interacting processes in ecology and ground hydraulic engineering objects
operating. The mathematical model of water transfer in a freezing ground, modification of the stressedly-
deformed state of a ground structure with temperature mode considering during freezing are offered. The model
is described by system of two nonlinear parabolic and two hyperbolic equations, which is devided on two
subsystems. To solve the first subsystem of two parabolic equations the iteration method is used. The uniqueness
of a classical solution of an initual-boundary problem for this system is proved, the computing algorithms of finite
element method for this problem are constructed, the a priori evaluations of convergence velocity of the offered
computing schemes are obtained. The developed algorithms are realized in programs, the outcomes of accounts
are represented. On the basis of information about ground stressedly-deformed state the endurance reserve
coefficient characterizing ground massif stability is calculating. The information inputing system for the programm
complex «The system for automation of accounts of physico-mechanical fields», realizing modern and convenient
problem statement and data input methods, is created. The system consisis of geometric information input,
partition of area on zones and physical parameter input. Within the framework of a programm complex the
algorithm of areas with inclusions automatic partition on zones is offered. The algorithm can be used for partition
of areas, described with polygonal lines. Keywords: hydraulic engineering objects, parabolic and hyperbolic
equations, water and heat transfer, stressedly-deformed condition, automatic partition.
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