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OBIIAA XAPAKTEPUCTHUKA PABOTHI

Marucrepckas padora: 85 crpanuil, 41 wutoctparus, 7 Tabnaui, 27 UICTOYHUKOB, |
PUIIOKEHNUE.

Kiarwuessie caosa: AJICOPBIMA, IUIOIALL, AJII'OPUTM, METO/,
PEKOHCTPYKIIMA, AHAJINS, OOPEKTUBHOCTD, CTPYKTYPA,
PA3PABOTKA, PACYET.

O0bexThl HccenoBanusi: meroa Marching cubes pacuera ynenbHON IUIONIAAN
MOBEPXHOCTH Ha OCHOBE ULHU(PPOBOM MOAEIM TOPUCTOM Cpeabl; B3aUMOCBS3b
yIAEIbHOM TUIOIIAIN TOBEPXHOCTH ¢ MOP(HOIOTHEN CUCTEMBI IO TIOPUCTOM CPEebl.

ean padorbi:

1. Paszpaborka amroputma meroma Marching cubes pacuera ymembHOH ILIOMIATH
MIOBEPXHOCTH Ha OCHOBE ITU(POBOI MOJIEII TIOPUCTON CPEIIBI;

2. HccnenoBanue 3¢h(EKTUBHOCTH pa3paboTaHHOTO aiaroputMa meroma Marching
cubes B 3aBUCHMOCTH OT IIara JUCKPETH3AIMH CETKH NU(POBOI MOAETH IMOPUCTON
cpenpl;

3. UccnenoBanue B3aUMOCBSI3H YACTBHOM IIOMIAIA TIOBEPXHOCTH U HCKPUBJIEHHOCTH
BETBEW CKEJIETOHA OPUCTOro 00bEMa;

4. WccnenoBanue B3aWMOCBSI3M YIEIBHOW TUIOMIATN MOBEPXHOCTH C KOJIMYECTBOM
TPOMHBIX U YETBEPHBIX COCIMHEHUI BETBEW CKEJIETOHA MOPUCTOr0 00bEMA.

B mporiecce BBITIOTHEHHST MarucTEPCKO paboThl ObUTH pa3pabOTaHbl U PEATM30BAHBI
7B aNrOpUTMa pacyeTra YACTbHOW IUIONIaNM MOBEPXHOCTH HAa OCHOBE IU(POBOI
MOJIETT TIOPUCTOM cpenbl, a UMeHHO MeToq Marching cubes u npsimoit meron. s
Meroga Marching cubes pa3zpaboTana momudukaius ydeTa MOTEph MPU pacuere
UTOTOBOM IJIOIIAN MTOBEPXHOCTH.

bout mpoBenén ananmu3 3¢dekTuBHOCTH pPa3pabOTaHHBIX AITOPUTMOB OT Ilara
JUCKPETU3allud CETKU LUGPOBOM MOJENIM KaK MPOCThIX AUCKPETHU3UPOBAHHBIX
00bekTOB (cdepa, MUIUHIP), TaK U I MU(PPOBBIX MojeNeld pealbHBIX MOPUCTHIX
cpen.

[IpoBeneHo wuccienoBaHWE B3aMMOCBSI3W YIAETBHOM IJIOIIAAM TOBEPXHOCTH C
MCKPHUBJICHHOCTBIO BETBEU CKEJIETOHA MOPUCTOr0 00beMa U ¢ KOJTMIECTBOM TPONHBIX
Y YETBEPHBIX COEAMHEHUI BETBEN CKEJIETOHA TOPUCTOr0 00BbEMA.

[IpuBeaeHb! pe3yabTaThl UCCIEIOBAHUM, MPOBEAEH UX aHAIU3 U JaHa OlEeHKA.
[TonnmaHue B3aMMOCBSI3M YAEIBHOM IUIOMIAAN MOBEPXHOCTU C (POPMOM MOPUCTOU
CUCTEMBI TTO3BOJIUT MOJIYUUTh MIPEICTABICHUE O JAaHHOM aficOopOeHTe, He mpuderas K
€ro KOMITBIOTEPHON PEKOHCTPYKIIMH, KOTOpas Ha CETOAHSIIHUN JCHb HE SBISACTCS
JIETKOJOCTYITHOM.



AI'YJIBbHASA XAPAKTAPBICTBIKA PABOTHBI

Maricrapckas pabora: 85 craponak, 41 umoctpaupisi, 7 Tabmin, 27 kpbiHim, 1
IpbIKJIaJJaHHE.

Kawo4aBbisi CJI0BBI L IUIOIIYA, AJII'APBITM, METAI[,U POKAHCTPYKIIbIA,
AHAIJIIZ, DOEKTBIYHACIb, CTPYKTYPA, PACIIPALIOYKA, PA3JIIK.

A0'exkTbl naciaegaBaHHi: meran Marching cubes pasniky ya3enbHail IIONIYBI
MaBepxHI Ha acHOBE JiubaBail MajdIl MOPBICTA cepajbl, Y3aeMacyBs3hb y3elbHal
IUIOIIYBI TABEPXHI 3 Map@aliorisii CICTAMBI OP MOPBICTAl cepaibl.

MbThI Ipankbl:

1. Pacmpanoyka anrapeitmy metamy Marching cubes pasmiky yn3enbHall TUTONTYBI
MaBepXH1 HA aCHOBE JIi4OaBail MaIdIIi MOPHICTAN CepajIbl;

2. JlacnemaBaHHe »(EKTHIYHACIII pacmpaliaBaHara aarapbltTMy wmetaxy Marching
cubes ¥ 3amexHacIl aJ KPOKY IBICKPATHI3AIbIl CETKI Jiu0aBail Mamdil MmopeicTait
cepapl;

3. JlacnenaBaHHe y3aeMacyBsi3l y/3elIbHAN IJIONIYBI MABEPXHI 1 CKPBIYJICHACI TrajliH
CKEJIETOHA MopbIcTara ad'émy;

4. JlacnenaBaHHe Y3aeMacyBsi3l V3eidbHAW IUIONIYBI IMaBEPXHI 3 KOJIBKACITIO
MaTPONHBIX 1 YAIBAPHI 37TyUIHHAY TaJliH CKEJIETOHA MophicTara ad'émy.

VY mpaipce BhIKaHAHHS MaricTapckai mpaiibl ObUTI pacrpaliaBaHbl 1 paaigi3aBaHbl J1Ba
IrapelTMY pa3NiKy YA3edbHAal IUIOMIYbl MaBEpXHI Ha acHoBe JmiubaBail MadIi
nopeICcTail cepajibl, a MeHaBiTa MeTag Marching cubes 1 nmpambl metaa. Jlyis merany
Marching cubes pacnparniaBana Majsiikanbis yIiKy cTpaT Mpbl pasiiiKy BBIHIKOBaN
IUIOIIYbI TABEPXHI.

bey mpaBemzeHsl aHani3z 3(EKTHIYHACI paclpalaBaHbIX airapeiTMay aj KpoKy
JBICKPITHI3AIBIl CETKI JubaBalk Majdil SK TPOCTHIX JBICKPAITHI3aBAaHBIX al'eKkTay
(cdepa, UBLTIHIP), TAK 1 JJI5 T1YO0ABBIX MAJIRJIAY PIATBHBIX MOPBICTHIX CEPal.
[IpaBen3zena nacnepaBaHHE Y3aeMacyBsi3l  Y/3elbHA  IUIOMIYBI  [MAaBEPXHI 3
CKPBIYJICHACIIIO TaJliH CKEJIETOHA TMopbhIcTara ab'éMy 1 3 KOJIbKACIIO MaTPOMHBIX 1
YalBsApHI 3Ty4IHHAY TalliH CKEJIETOHA MophicTara ad'émy.

[IpbiBe13eHBI BBIHIKI AaclieJaBaHHAY, TPABEA3EHBI 1X aHati3 1 JaJ3€Ha aldHKa.
Pa3zymenne y3aemacyBs3i y[3elbHal TUIOMIYbI MaBEpXH1 3 (hopMail MopbeICTail cepaabl
Jacllb MarybiMaclp aTpbIMallb yAayJIeHHE a0 Aa/l36HbIM aJicapOeHIle, HE 3BAPTAI0UbICS
Ja Sr0 KaMmIyTapHail pIKaHCTPYKLbIl, SKas Ha CEHHSAIIHI J3€Hb HE 3'yisernia
NErKaIaCTyITHAK.



ABSTRACT
Master’s degree: 85 pages, 41 illustrations, 7 tables, 27 sources, 1 appendix.

Key words: ADSORPTION, AREA, ALGORITHM, METHOD,
RECONSTRUCTION, ANALYSIS, EFFICIENCY, STRUCTURE,
DEVELOPMENT, CALCULATION.

Research objects: Marching cubes method for calculating the specific surface area
based on a digital model of a porous medium; the relationship of the specific surface
area with the morphology of the pore system of the porous medium.

Objectives of the work:

1. Development of an algorithm for the Marching cubes method for calculating the
specific surface area based on a digital model of a porous medium;

2. Investigation of the effectiveness of the developed algorithm of the Marching
cubes method depending on the sampling step of the mesh of the digital model of the
porous medium;

3. Investigation of the relationship between the specific surface area and the curvature
of the skeleton branches of the porous volume;

4. Investigation of the relationship between the specific surface area and the number
of ternary and quaternary connections of the skeleton branches of the porous volume.

In the course of the master's work, two algorithms for calculating the specific surface
area based on a digital model of a porous medium were developed and implemented,
namely the Marching cubes method and the direct method. For the Marching cubes
method, a modification has been developed to take into account losses when
calculating the final surface area.

The analysis of the efficiency of the developed algorithms was carried out from the
step of discretization of the mesh of the digital model for both simple discretized
objects (sphere, cylinder) and for digital models of real porous media.

The study of the relationship between the specific surface area and the curvature of
the skeleton branches of the porous volume and the number of ternary and quadruple
connections of the skeleton branches of the porous volume has been carried out.

The research results are presented, their analysis is carried out and an assessment is
given.

Understanding the relationship between the specific surface area and the shape of the
porous system will allow you to get an idea of this adsorbent without resorting to its
computer reconstruction, which is not readily available today.



