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Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 27.41

Tema guceprauii:
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2. Mathematical and experimental modeling of extended systems

Pedepar:

1. O6'eKT mOCIiIKEHHS — [IPOLECU HEeJIiHINHUX JedopmMaliill Ta Hanpy>kKeHb B NPOTsDKHUX cucTeMax (I1C) B ymoBax
PO3NOAiNIEHNX Ta KOHLIEHTPOBAHUX AUHAMIYHUX BIUIMBIB Pi3HOI IPUPOAY, iIHTEHCUBHOCTI Ta BEIMYUHU. MeTOI0
po60TH € po3po6Ka 06YMCIIOBAJIbHUX METOIB Ta aJITOPUTMIB, MATEMAaTU4YHE MOJIE/IIOBAHHS Ta €KCIIEPUMEHTAJIbHA
niarnoctuka I1C. Metonu nociigkeHb. BUKOPHUCTOBYBABCS KOMIIEKC 3ara/lbHOHAYKOBUX METO/IIB: YACEJILHOTO
mogemosanHsa HIC 3a nepioro Ta gpyror rpyro rpaHUYHUX CTaHiB; yucensHi merogu MCP ta MCE; Teopii
KOJIMBaHb; TEXHIYHOI 1iaTHOCTUKY; MaTEMATUYHOI CTATUCTUKU Ta CIIEKTPAJIbHOTO aHali3y 1151 06po6Ku
€KCIIEPMMEHTAJIbHUX JIaHUX, iH. 3100yBay € OJJHUM 3 pO3pOOHUKIB HOpMaTuBHOro gokymeHty: ICTY-H b B.1.2-
17:2016 (Haxazu Minperiony N¢ 185 Bin 24.04.2016, BBefieHa B [0 B OyAiBeJIbHil ranysi Ykpainu 3 01.04.2017).
HaykoBo-meTonnyHi po3po6ku fucepTaliiiHoi po60Ty BIIpOBaIKeHi B 6ypiBesnpHill komnanii «<HECT» Ha

Oy[iBHULITBI 6araTornoBepxoBoi OyiBili B CKJIAIHUX IPYHTOBUX yMOBax M. KueBa (IoBigKu PO BIIPOBAI>KEHHS



HaBezieHi B JlogaTky A puceprauii). HaykoBa HoOBu3HA: Briepie po3po6seHa Qpi3ndHO Ta reOMETPUYHO KBa3iliHiliHa
YOTUPbOXMOZIOBA MaTeMaTU4YHa mozeb [1C Ta [oBeneHo ii KOPEKTHICTh OJ11 OKPEeMUX BUIAKiB. Bniepiue
PO3pO06JIEHO METOJ], aJITOPUTM i IPUKJIAJIHY IPOrPamy po3IapajelloBaHUX O0UMCIIEHD 3a MBUIKOCTSIMU
PO3MOBCIO/KEeHHS xBWIb AnHaMiku I1C Ta moBefeHo ix e(peKTUBHICTb. JicTao NoJaIbIIoro pO3BUTKY MaTeMAaTUYHE
mogemoBanHa HC]I 311 ta [13C B yMoBax pO3NOiIEeHMX Ta KOHLEHTPOBAHUX AVMHAMIYHUX BIUIMBIB Pi3HOI IPUPOAH,
IHTEHCHUBHOCTI Ta BeJIMYUHU. JlicTany oJanbuoro po3BUTKY €KCIIEPUMEHTAIbHI MOHITOPUHTOBI NOCJIiIKEHHS
ynamrtyBaHHs 311 goBxuHOo noHan 40 M Ha 3cyBoHebe3nevHil 6yaiBesbHiil 4 ginsgHui B M. Kuesi ta [13C JIbBiBCbKOI
3aJli3HAUL. Y3arajbHeHi pe3y1bTaTi MOHITOPHMHIOBUX JOCJIIIPKEeHb OyIiBeJIbHUX KOHCTPYKLiN Y BUTJISIZIi HOBOTO
HOPMAaTMBHOTO JOKYMEHTY YKpainu «HacTaHoBa 110[10 HAyKOBO-TE€XHIYHOTO MOHITOPUHTY OyIiBeJb i Criopy:
JCTVY-H b B.1.2-17:2016». Po3po6sieHi maTeMaTH4Hi MOZeJli BAKOPUCTOBYIOTHCSI IPY JOCIIIJIKEHHI 6y iBeJIbHUX
KOHCTPYKLi# Ta MaTepiasis, 3 4KUX BOHU BUTOTOBJIEH]. 3a IX OITOMOI0I0 KOPEKTHO PO3PAaXOBYETLCH 3arac CTIMKOCTI
I[13C Ta 311, pi3Hi cueHapii akTuBi3alii reogqrHaMiYHUX IPOLIECIB Ta OLIIHKY BiflIIOBiAHOI peakuii 6yaiBesbHIX
KOHCTPYKLi# Ha LI10 aKTUBI3allilo.

2. The dissertation carried out mathematical modeling and experimental studies of the stress-strain state of
extended systems in the field of mass and surface forces. For the first time: a physically and geometrically
nonlinear hyperbolic four-mode mathematical model of the ES was developed and its correctness was proved for
individual cases. A method, algorithm, and program for parallelizing computations by the propagation velocities of
the waves of the dynamics of extended systems have been developed, and their effectiveness has been proved. It
was further developed: mathematical modeling of the stress-strain state of reinforced concrete piles and anti-
landslide structures under the conditions of distributed and concentrated dynamic effects of various intensities
and magnitudes; experimental monitoring studies of the construction of reinforced concrete piles 40 m long at a
landslide hazardous construction site in Kyiv and experimental vibration studies of anti-landslide structures of the
Lviv Railway. The results of mathematical modeling of anti-landslide structures showed their own 20 oscillation
frequency - 9.46 Hz, and the experimentally recorded natural oscillation frequency is 10.2 Hz. Differences in the
vast majority of calculated and experimental indicators did not exceed 18% - 15%. The results of monitoring studies
of building structures are summarized in the form of a new regulatory document of Ukraine DSTUN B V.1.2-17:
2016, which has been put in force since April 2017.
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