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1. Inceprariiio npucBsi9eHo 1100y 10Bi YMCeNIbHO-aHAJIITUYHYX PO3B'sI3KiB TPUBUMIPHUX 3MillIaHMX 3a71a4 Teopii
IIPY>KHOCTI IIPO [Iif0 30CEPEIKEHNUX i pO3IMOAiEHNX HOPMAJIbHUX 3yCUJIb HA i30TPOIHUY MiBIPOCTIP 3 MPY>KHO
3aKpIIlJIEHOIO IPAHNULIEIO Ta JOCIIIIKEHHS Ha IX OCHOBI 3aKOHOMIPHOCTEN PO3IOAiNY HANIPYKEHb i IIPYKHUX
nepemilleHb IIpY BapiloBaHHI (i3MKO-MEXaHIYHUX CTAJIUX, @ TAKOX TUILY 30BHIITHbOIO HABAHTAKEHHS i (popMHU
ob6acrti itoro aii. B Hill nocnigoBHO 31ilicHEHO TOOYI0BY METOLOM iHTerpajlbHUX [1ePeTBOPEHb TOYHOTO
AHaJIITUYHOTO PO3B’SI3KY OCECHMETPUYHOI 33/1aui PO A1il0 HOPMaJIbHOI 30CepeIKEHOI CUIIU, TPUKJIALEHO] y LeHTpi
LUMJIIHAPUYHOI CUCTEMHU KOOPAMHAT HA IIOBEPXHI IPY>KHOTO MiBIIPOCTOPY, B TOYKAX SIKOi BUKOHYETbCS YMOBA
MIPOMNOPLiMHOCTI HOPMaJILHUX HAIIPY>KEHB i IEPEMIleHb Ta BiCyTHI JOTUYHI HAIPY>KEHHS; OJE€P’KaHO aHAIITUYHI
IIPE/ICTaBJIEHHS Y IPSIMOKYTHMX KOOPAMHATAX [1J1s1 KOMIIOHEHTIB HaNPyKeHO-11e(POPMOBAHOTO CTaHy MiBIPOCTOPY Y
BUIIAJIKy JOBIJILHOTO PO3TAIlyBaHHS TOUKMU [Iii 30C€peIyKEHO] CUIA HA IOBEPXHI MiBIIPOCTOPY 32 PO3IJISANYBAHAX
KpalloBUX yMOB. BCTaHOBJIEHO, 1110 B OKPEMOMY BUIIAJIKY, KOJIM KoedillieHT IpOonopuiitHOCTi k 10piBHIOE HYJIIO,

dhopmynu 17151 KOMIIOHEHT HAlIPY>KeHb i IlepeMillieHb 36iraloThCs 3 BilOMUMHU PO3B'sI3KaMU 3a7a4i bycinecka.



P03B'30K LOCTIIKYBaHOI 3MillIaHO] 334a4i TPEICTaBIEHO Y BUIJISATI CYMU, ITEPIIil NOJAHOK SIKOi 30iraeTbcs 3
po3B's13koM 3azaui ByciHecka, a pyriil - 3aJ1€XKUTH Bif IapaMeTpy Xi, 110 XapaKkTepusye BILIUB KoediuieHTa k i
IIPY’KHUX BJIACTABOCTEN i30TPOIHOrO MiBIIPOCTOPY. [I0Ka3aHo, o ofep>kaHui PO3B 30K 3a3HAY€HOI 3MillaHOi
3a/a4i 3a7J0BOJIbHSE OCHOBHUM PiBHSHHSIM TPUBMMIPHOI T€OPii IPy>KHOCTI. 37ilicCHeHO N06Y0BY iHTErpajbHOTrO
piBasiHHS Openronbma Apyroro popy, o BU3HAYae pO3BsI30K 3ajjadi Mo [il0 Ha IPAHMLIIO MiBIIPOCTOPY
HOPMAaJIbHOI'O HaBaHTaKE€HHSI, PO3IIO/IiIEeHOr0 B 06J1aCTi AOBLIbHOI POPMHU, 11032 SIKOK BUKOHY-€TbCSI YMOBa
IIPOIOPLIMHOCTI HOPMAJILHUX HAIIPY>KEHb i [IEPEMILeHDb Ta BifCyTHI JOTUYHI HAIIPYKEHHS, i JOCIIII>KEHHS
BJIACTMBOCTEH MOT0 S7pa; peani3oBaHO PO3pOOKY aJIrOPUTMY 3aCTOCYBAaHHS METOAY MOCJiTOBHUX HAOIVDKEHD 1151
nobynoBu y psanax HelimaHa po3B’sa3KiB iHTerpaabHUX PiBHSIHB B 334a4ax PO Iil0 po3IofieHnX HaBaHTaxkeHb. Ha
niicTaBi 3alPOIIOHOBAHOTO MifX0AY Y JOCIiIKEeHH] 3MilIaHUX 33724 PO3IJIyBaHOTO KJlacy 3/iiICHEHO I1OOYA0BY
PO3B’sI3Ky 3aj1ayi PO [Ii0 HA MiBIIPOCTip HOPMAJIbHUX 3yCUJIb, PIBHOMIPHO PO3MOiJIEHUX I10 MIPSIMOKYTHiH 0671acTi,
a TaKOXX PO3B’SI3Ky OCECMMETPHUYHO] 3a/1a4i PO [Ii0 Ha MiBIIPOCTip HOPMaJIbHUX 3yCUJIb, PIBHOMIPHO PO3NOJiNEHUX
I10 KpYroBill o6sacTi. Po3po6seHo anropuTMu YMcsoBoi peasisalii 1o6y1oBaHUX PO3B'sI3KiB [IPU pO3paxyHKax
KOMIIOHEHT T€H30pa HallPYy>KEHb i BEKTOpA [IEPEMIIEHD Y BHYTPIIIHIX TOYKaX i HA IPaHMULli IPY>KHOTO IiBIIPOCTOPY.
3IiCHEHO OOCIIKEHHH | y3araJlbHEHHS OCHOBHYX 3aKOHOMIDHOCTEN PO3IOIiNy HalPY>KEHb i IepeMillieHb B
i3oTponHOMY MiBIIPOCTOPI ITPH BapitoBaHHI (Pi3NKO-MexaHIYHUX | reOMeTPUYHMX TapaMeTpiB 334a4 y BUNIAAKY Aii
30CepeIpKeHO] crin abo pO3NOIiIEHNX HOPMaJIbHUX HaBaHTaKeHb. PO3p00JieHi aIropuTMH PO3PaxyHKiB i
KOMIUIEKCH NPOTpaM ISl 3MiMCHEHHS YMCJIOBO]I peaslisallii aHaJliTUYHUX PO3B'SI3KiB IO3BOJISIIOTH JOCJIIUTH
[IPOCTOPOBUI HANIPY>XKEHO-Te(HOPMOBAHUI CTaH Y - KOHCTPYKLIMHUX €JIeMEHTaX MalIUH i IPUJIaiB, SIKi MiCTITb
TOHKI 1epdOopoBaHi IPOIapKX 3 METOK BU3HAYEHHS iX OIITUMAJIbHUX POOOYMX IIapaMeTpiB; - FIPHUYOMY MacHUBi 3
BHUPOOITKaMU 3 METOI0 OOI'PYHTYBAHHS ONITUMi30BAaHUX TEXHOJIOTIYHUX CXEM PO3POOKY IJIAC-TOBUX POJOBUILI
KOPHMCHUX KOINaJuH. Pe3ynbTat po60TH MOXKYTb 6YTH BUKOPUCTaHI KOHCTPYKTOPCbKUMU GI0PO, aKaJleMiYHUMHU i
IIPOEKTHMMMU HAYKOBO-TOCiTHAMU IHCTUTYTaMH, a TAKOK BULIMMU HaBYAJIbHUMU 3aKJIalaMU IIPY BUKJIaJAHHI
CIlelliaJIbHUX HaByaJbHUX KYPCiB 3 MexaHiku fedopMiBHUX cepenoBuly i ripHuyoi mexaHiky Kitouosi cioBa:
i3oTpornHu Npy>KHUM MiBIIPOCTIpP, 3MilllaHi KPaloBi yMOBH IIPY>KHOTO 3aKPillJIEHHA IPaHULIi, [if 30CEPEIKEHNX |
PO3MOiIeHNX HOPMaJIbHUX HAaBaHTaKE€Hb, QHAJITUYHI Ta YMCEJIbHO-aHAIITUYHI PO3BS13KY, BUBHAUE€HHSI HAIIPY>)KEHb
i nepeMilieHb, 3aKOHOMIPHOCTI BIIJIMBY YKOPCTKOCTI 3aKPillJIEHHS HA XapaKTePUCTUKU HaNpyXKeHO-1e()OPMOBaHOTO

CTaHy.

2. The thesis is devoted to building the numerical-analytical solutions of three-dimensional mixed problems of
elasticity of the action concentrated and distributed normal efforts to isotropic elastic half-space with attached
boundary survey and based on their patterns of distribution of elastic stresses and displacements in varying
physical and mechanical constants, and type of external loading area and shape his actions. It consistently
implemented by the construction of integral transforms exact analytical solution of axisymmetric problem about
the normal concentrated force applied at the center of a cylindrical coordinate system on the surface of elastic
half-space when in points there is the condition of proportionality normal stresses and displacements and no
tangential stress; analytic representation is build in rectangular coordinates for the components of the stressed-
strain state in the case of arbitrary point of application of concentrated force on the surface of the half-space by
the considering boundary conditions, building of integral Fredholm equation, which determines the solution to the
problem about the boundary of half the normal load, distributed in any form domain, without which the condition
of proportionality normal stresses and displacements is carried and no tangential stress, study the properties of its
nucleus; implemented the algorithm of applying the method of successive approximations for the construction of
the Neumann series solution of integral equations in problems of the action of distributed loads. On the basis of
the approach proposed in the study examined class of mixed problems by the solution construction problem about
the normal to the half-space efforts, uniformly distributed in a rectangular area, and axisymmetric solution to the
problem about the normal half-space efforts, uniformly distributed in a circular area. The algorithms of numerical
realization of solutions for the calculation component of the stress tensor and displacement vector at interior
points and on the boundary of elastic half-space are supposed. The research and summarize of the main patterns
of distribution of stresses and displacements in an isotropic half-space with varying physical, mechanical and



geometrical parameters of the problem in the case of concentrated force or uniformly distributed normal load are
made. The results have practical applications in mining and engineering industries. Key words: isotropic elastic
medium, mixed boundary conditions of elastic fixed edjes, the action of concentrated and distributed normal load,
analytical and numerical-analytical solutions, distribution of stresses and displacements, effects of influence of
fixing stiffness characteristics on stressed-strain state.
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