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1. MaTeMaTu4yHe MOJEIIOBAHHS IIPOCTOPOBOTO PO3MNOiNY CYKYITHOCTI KOPUCHUX KOTIAJIMH METOJaMU iHTepIiHalLii
MaTpULb-(PYHKLINA

2. Mathematical modeling of spatial distribution of aggregate of minerals by methods of interlineation of matrix-
functions

Pedepar:

1. O6’eKT HOCIiI>)KEHHS - IPOLLEC BiTHOBJIEHHS IPOCTOPOBOTO PO3MOAiNY WiTbHOCTI CyKYITHOCTI KOPUCHUX KOIAJINH
SIK TPUBAMIPHOI (QYHKIIii MDK CHCTEMOIO HEPIBHOMIPHO PO3MilllEHUX MPOCTOPOBUX KPUBUX Y BEPTUKATIbHUX
nJouyHax. MeToau NOCiPKeHHs - OCHOBHI pe3yJibTaTh poOOTH OTpHUMaHi Ha OCHOBI Teopii PyHKIioHaIbHOTO
aHaizy (17151 JOCIiIPKEHHS Ta pO3pOOKU METO/IiB OLiIHKU 3aaciB KOPUCHUX KOMAJIMH), 0641 CII0BaIbHOI
MaTeMAaTUKU (1711 OTPUMAaHHS BUTJISAY 6a3UCHUX MOJIiIHOMIB (200 CIjiafiHiB) Ha CUCTeMi IPOCTOPOBUX
HEeTlepeTUHHNX KPUBUX), Teopii HabJmKeHHs (PYHKLIN KiTbKOX 3MIHHMX 3 BUKOPUCTaHHIM iHTepJtiHauii QyHKIil
(o715 TO6YNOBU MaTeMaTUYHUX MOJieslel BilHOBJIEHHSI PO3IIOJiy IiIbHOCTI JOCiI)KYBaHOTO 00’€KTY 32 JAHUMU
IIPOCTOPOBUX KPUBUX). B OCHOBI uncesbHOI peanisallii 1e;XuTh iHTepJliHalis QyHKLi TPbOX 3MIHHUX 3
BUKOPUCTaHHSIM JAHUX CUCTEMU IIPOCTOPOBUX HETIEPETUHHUX KPUBUX Yy BEPTUKAJIbHUX IJIOMUHAX. TeopeTuyHi Ta

[IPaKTUYHi pe3yabTaTy - po3po0bJieHi MaTeMaTH4Hi MOJeJIi i MeTolIM PO3B’si3aHHS 3a71a4i BiTHOBJIEHHS PO3IIOAiNY



IIiZIBHOCTi CYKYITHOCTi KOPMCHHUX KOMAJIVH SIK TPMBUMIiPHOI QYHKLii METOAAMU iHTepJliHaLil (PYHKLiN TPbOX 3MiHHUX
Ha CHCTeMi HellepeTHHHUX [TPOCTOPOBUX KPUBUX [TO3BOJISIE 3HAUHO IIPUOIMBUTUCH [I0 3arajlbHOI MOJiesli pO3Noiny
IOCTiIKyBaHUX 00'eKTiB. Po3pobiieni Mopudikalii MeToMiB JO3BOJISIIOTh HA OCHOBI iH(popmallii Ipo HasIBHICTb
00’eKTy BiIHOBJIIOBATHU BiANOBinHNMI map Tiei un iHmoi KopucHOi KonanuHu. HaykoBa HOBU3HA OTPUMAHUX
Pe3yJIbTATIiB MOJISITa€ B TOMY, IO yIIEpIle PO3POGIEHO i JOCiIPKEHO METO], BilHOBJIEHHSI MATPUYHOI QPYHKLII Bif
TPBOX 3MiHHUX MIX 33/1aHOI0 CUCTEMOIO JIiHiH, 5Ki ONKCYIOTh 3a1aHy CUCTEMY CBEDJIJIOBUH; 3 LILOTO METOAY SIK
YaCTUMHHUM BUIANIOK BUILJIMBA€ METOJ, BilHOBJIEHHS (PYHKLii TPhOX 3MIHHUX MIXK CUCTEMOIO 3aJJaHUX JIiHiM, 110
ONUCYIOTh CUCTEMY CBEPJIOBUH METOAAMM IOJIIHOMiaIbHOI, I7106a7IbHOI Ta CIUIaiiH-iHTepJliHaLii QYHKLIN TPpOX
3MIHHUX; IPOBELIEHO TEOPETHUYHE ITOPIBHSHHS METOIB iHTepJliHauii MaTpuyHUX PYHKLIH, i BUpO6eHi
pexkoMeHpauii npo Te, sKi onomixxHi QyHKIi B oriepaTropax MaTpuyHUX QYHKIIiM Kpalle BUKOPUCTOBYBAaTH. Yiiepiie
copMyJIbOBaHi i OBELEHI TEOPEMU IIPO TE, IO ONEPATOPH iHTePIliHALll MAaTPUYHUX (PYHKLIN TPbOX 3MiHHUX
MaIOTh CJ1ify uiei MaTpu4yHOi QYHKLII B TOYKAaX KOXKHOI i3 3aJjaHuX JliHil. Ynepie noby1oBaHO MaTpUYHY
MaTeMaTUYHy MOZeJIb IPOCTOPOBOIO PO3IO/AiNY IIiIIBHOCTI AOCHIIPKYBAaHOTO 00'EKTY MiXK CUCTEMOIO IIPOCTOPOBUX
KPYBUX y BEPTUKAJIbHUX IVIOMIMHAX 32 JAaHUMU [IPOCTOPOBUX HENIEPETUHHUX KPUBUX METOJAMU iHTepJIiHaLlii
(yHKUiN TpbOX 3MiHHUX. Habysu NOJasybIoro po3BUTKY METOAM BilHOBJIEHHS (PYHKLii TPhOX 3MiHHUAX MiX
CHCTEMOIO 33/JaHUX JIiHiH, 110 ONUCYIOTh CUCTEMY [TOXUJINX CBEPIJIOBMH METOAAMU TOJIiHOMiaIbHO1, I7106a/1bHOI Ta
craiiH-inTepainanii yHKLiN TphOX 3MIHHUX, 110 HA BiAMIiHY BiJ onepenHix NigxomiB HaJlae MOXJIUBICTb Ha
OCHOBI iH(popMallii Ipo HasBHICTb O6'€KTY BiIHOBJIIOBATHU BiATIOBIIHNI AP Tiei 4M iHIIO] KOPHUCHOI KONTAJIMHU.
BrockoHaneHo METO[, OLiHKY 3aI1aciB KOPUCHUX KOTIAJIVH 33 JAHMMU 3 KEPHIB [IOXUJIMX CBEPAJIOBMH HA OCHOBI
3aMIPONIOHOBAHMX B AUCEPTallil MAaTEMaTUYHUX MOZEJIEN iX pO3NOAiy, 0 HaZae MOKIINBOCTI IJIs1 OIITUMI3allil
BHUOOpPY HaNpsIMKiB BUJI00YTKY KOPUCHUX KONaJIMH. JlucepraliiiHa po60Ta BUKOHYBa/IACs BiJIIOBIAHO 1O MJIaHY
HayKOBO-AOCiAHUX POOIT Kadeipy BUIOI Ta MPUKIALHOI MAaTEMATUKU YKPAIHCHKOI iHXKeHEepHO-TIearoriyHoi
akazemii B pamkax HIIP N¢ 13-01 «Po3po6ka Ta [ocisKeHHs HOBOI'O METOZY PO3BiZIKU i pO3pOOKHU POJOBUILL
KOPHCHUX KOINJIMH Ha OCHOBI iHTepainanii Gpynkuin» (N2 HIP 0109U008661). Po3pobeHi 064nciioBaibHi METOAU
BiJHOBJIEHHSI PO3IOiJy IiJIbBHOCTI CYKyITHOCTiI KOPUCHUX KOIAJIMH BIPOBAIKEHI B HABYAJIbHUI ITPOLIEC B
YKpaiHCbKOI iH)KeHEePHO-TIeJaroriYHoi akafeMii IIpy MiAroTOBLi CTYHEHTIB Ta MariCTpis, 110 HABYAIOTLCA 32
crieniaspHicTio «HadTorasosa cripaBa». Po3pobsieHi 064yncioBaabHi METOIM MOXKYTb OYTU BUKOPUCTaHI IPU
3HAXO/’)KE€HHI OIiHKM 3aI1aciB KOPMCHUX KOMNAJIMH 3 YPaXyBaHHSIM Pe3yJbTaTiB OypiHHS IOXUJINX CBEPJJIOBUH, Ta

[IPOEKTYBaHHi MpHUYUX MiAIPUEMCTB.

2. The object of research is the process of restoring the spatial distribution of the density of the aggregate of
minerals as a three-dimensional function between a system of unevenly spaced curves in vertical planes. Research
methods - the main results of the work were obtained on the basis of the theory of functional analysis (for the
study and development of methods for assessing mineral reserves), computational mathematics (for obtaining the
form of basis polynomials (or splines) on the system of spatial noncontinuous curves), the theory of approximation
of functions of several variables using the interlineation of functions (for constructing mathematical models of
restoration of the distribution of the density of the investigated object according to the data of spatial curves). The
basis of numerical realization is the interlineation of the functions of three variables using the data of the system of
spatial noncontinuous curves in vertical planes. Theoretical and practical results - developed mathematical models
and methods for solving the problem of restoring the density distribution of the aggregate of minerals as a three-
dimensional function by the methods interlineation the functions of three variables on the system of non-
perturbed spatial curves allows a significant approximation to the general model of the distribution of investigated
objects. The developed modifications of methods allow, based on information about the presence of an object, to
restore the corresponding layer of one or another mineral. The scientific novelty of the obtained results is that for
the first time the method of restoring the matrix function from three variables between a given system of lines
describing a given well system is developed and investigated; from this method, as a partial case, the method of
restoring the function of three variables between a system of predetermined lines describing the well system using
the polynomial, global, and spline-interlineation functions of three variables follows from this method; the
theoretical comparison of the methods of the interlineation of matrix functions is carried out and



recommendations are made on which auxiliary functions in matrix functions operators are better to use. For the
first time, theorems have been formulated and proved that the operators of the interlineation of matrix functions
of three variables have traces of this matrix function at the points of each given line. For the first time, a matrix
mathematical model of the spatial distribution of the density of the investigated object between a system of spatial
curves in vertical planes according to the data of spatial non-perturbed curves by methods interlineation of
functions of three variables was constructed. The further development of the methods for restoring the function
of three variables between the system of given lines describing the system of inclined wells by the methods of
polynomial, global and spline-interlineation of functions of three variables has been developed, which, unlike the
previous approaches, allows us to retrieve the appropriate layer on the basis of information about the presence of
an object or other minerals. The method of estimating mineral resources according to the data from the cores of
inclined wells is improved on the basis of the mathematical models of their distribution offered in the dissertation,
which provides opportunities for optimization of the choice of directions of mining of minerals. Dissertation work
was carried out in accordance with the plan of research work of the Department of Higher and Applied
Mathematics of the Ukrainian Engineering and Pedagogical Academy within the framework of research work # 13-
01 "Development and research of a new method of exploration and development of mineral deposits on the basis
interlineation of functions" (NDR 0109U008661). The calculated computational methods for restoring the
distribution of the density of the aggregate of minerals have been introduced into the educational process at the
Ukrainian Engineering and Pedagogical Academy in the preparation of students and masters studying in the
specialty "Naftohazov case". The calculated computational methods for restoring the distribution of the density of
the aggregate of minerals have been introduced into the educational process at the Ukrainian Engineering and
Pedagogical Academy in the preparation of students and masters studying in the specialty "Naftohazov case". The
computational methods developed can be used in finding the estimation of mineral resources, taking into account
the results of drilling of inclined wells, and the design of mining enterprises.
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