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I'EOMETPUYHE TA KOMII'IOTEPHE MOAEJIOBAHHA ®OPM
BYAIBEJIBHUX KOHCTPYKIIN

AHoTtanis. Ha OCHOBI reoMeTpuyHOro amapaTry CyHepHo3uIliii po3po0ieHo crnocio
MO/ICJIIOBaHHS TEOMETPUYHUX (OpM OyIiBEIbHUX KOHCTPYKIIH HIITXOM CYIUIBHOI TBOBHMIPHOT
IHTepHOJIALIi YHCIOBUMHU MOCIIOBHOCTAMU TiNepOOIYHUX (PYHKLIIOHAIBHUX 3a]€KHOCTEH.
3acTocyBaHHs JIs1 JUCKPETHOTO MOJIEIIOBAHHS F€OMETPUYHUX 00pa3iB reOMETPUYHOIO anapary
CYINEPIO3HUILli y MOETHAHH] 13 KJJACUYHUM METOJIOM CKIHYEHUX PI3HUIlb, CTATUKO-TEOMETPUYHUM
METOJI0OM, MaTeMaTUYHUM arapaToM YUCJIOBUX MOCIIJIOBHOCTEN /1a€ MOXKIMBICTh 30arayeHHs ix
HOBUMH €(DEeKTUBHUMM AJITOPUTMAMHM, BAOCKOHAIEHHS iX MOJEJIOI0YUX MOKIMBOCTEH, a TaKOXK
PO3LIUPEHHS KOJIa MPAaKTUYHUX 3a]]a4 Ta ONTHUMI3allli CTBOPIOBAHUX Il 1X peanizallii Moiemne.
Po3pobnenuii cnoci® no3Bosisie (opMyBaTH JABOBUMIPHI T'€OMETpUYHI 0Opasu y BUITIAIL
JUCKPETHUX KapKaciB TinepOoJIlYHUX KPUBHUX 4epe3 3aJaHl BY3JOBI TOYKH, L0 y OUIBIIOCTI
BMIIAJIKIB € HEMOXKJIMBUM IIPU 3aCTOCYBAaHHI 3BUYalfHUX METO/(IB IHTEPIOJIALII.
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(GyHKIIT, JAaHIFOrOBA JIHIA.
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GEMETRIC AND COMPUTER MODELING OF BUILDING STRUCTURES FORMS

Abstract. On the basis of geometric apparatus of superpositions, a method for modeling
geometric forms of building constructions is developed by a continuous two-dimensional
interpolation by numerical sequences of hyperbolic functional dependences. A usage of the
geometric apparatus of superpositions for the discrete modeling of geometric images together



with the classical method of finite differences, static-geometric method and mathematical
apparatus of numerical sequences gives a possibility of its enriching by new effective algorithms,
improving its modeling capabilities, as well as expanding a circle of practical problems and
optimizing created models. The developed method allows formatting two-dimensional geometric
images in the form of discrete frames of hyperbolic curves by given nodal points, which is
impossible to do in most cases, using usual interpolation methods.

Keywords: discrete modeling, geometric images, finite difference method, static-geometric
method, geometric apparatus of superpositions, hyperbolic functions, chain line.

CydacHUW CcTaH TPOCKTYBaHHS KPHUBOJIHIMHUX OO0 ’€KTIB apXITEKTypH 1
OyIIBHUIITBA MOTPEOy€e BpaxXyBaHHs SKOMOTa OUTBINIOT KITbKOCTI BUXIAHUX JaHUX 1
BUMOT Il 3a0e3MeueHHs BiNMmoBiAHOI TouyHOCTI Mojemi. [Ipu reomerpuaHomy
MOJICJIIOBAaHHI BHUXIJIHUMHM JITaHUMH, SIK TPABWIO, BHUCTYMNAlOTh T'€OMETPUYHI
XapakTEepUCTUKA W YMOBM, HaW4yacTille TMPEACTaBlIeHI Yy dYHUCIOBIH (opmi
(koopauHaTH ab0 3HAYEHHS TapameTpiB), MACUBU SAKUX MOXYTh OyTH TOCHUTH
BEIIMKUMHU. Y IIUX yMOBaX METOJU TJIO0AJIBHOTO HEMEPEPBHOTO MOJCIIOBAHHSA,
KOJIM BIAIIYKYETHCA €IUHE PIMICHHS, BUSBISIOTHCS HEe(PEKTHUBHUMH, TOMY IO
3a3BMYail  BUMaralTh BHUKOPUCTaHHS JOCTAaTHbO CKJIAJHUX MaTeMaTHYHUX
QITOPUTMIB Ta HE MOXYTh 3a0€3MEYUTH HEOOXiJHY aJIeKBAaTHICTb MOJEIEH.
3a3HaueHUX HEJOJIKIB MO030aBI€HI METOAU JHUCKPETHOTO TE€OMETPUYHOTO
MojientoBaHHs [ 1, 2, 3].
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Pucynok 1 — O6uncnioBaibHUN MAOI0H JJIsI TUCKPETHOT IHTEPI OIS
YHCJIOBOI MTOCITIZIOBHOCT1 IBOX 3MIHHUX.

MeTtoto naHO1 poOOTH € PO3MIMPEHHS MOMIMBOCTEH KJIACHYHOTO METOIY
CKIHYEHHX PI3HHUIb 1 CTATUKO-TEOMETPUYHOIO METOAY ILUIIXOM 3aCTOCYBaHHS
F€OMETPUYHOTO amapaTry CyMHepro3uIliid, M0 03BOJIAE€ I JUCKPETHOIO
MOJICJIIOBAaHHA T€OMETPUYHUX 00pa3iB BUKOPUCTOBYBATH Yy SKOCTI IHTEPIIOJISTHTIB
rinep6oiuni GpyHKuii [4].

Pe3ynbraToM maHOro JOCHIIKEHHS € OJepKaHUi 00UMCIIOBAILHUN 111a0JI0H
VTSI CYIUTBHOT IBOBUMIPHOT JUCKPETHOT IHTEPIOJIALL, 1110 JO3BOJISIE MOJEITIOBATH
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Pucynok 2. ®opMyBaHHS TUCKPETHUX MOJEJIECH MOBEPXOHb CYNEPIIO3UIIIIMU
TOYKOBUX MHOKHH Ha OCHOBI JBOBUMIPHOI TIEePOOTIYHOT IHTEPIIOSIII.

reOMEeTpUYHI 00pa3u  apXITEKTypHO-OyAIBEJIbHUX KOHCTPYKLIH y  BUIVIAIL
IUCKPETHUX  KapKaciB  JAHIIOroBUX  JiHIA.  OOYuCHIOBAIbHUM  11a0JIOH
MPEJCTABICHUI HA PUCYHKY 1.

Ha pucynky (2) moka3ani AMCKpPETHI KapKacHu MOBEPXOHb CHOPMOBAHUX Ha
OJTHOMY 3a/laHOMy OIIOPDHOMY KOHTYpl 3 alulikaTaMd LEHTpPajIbHOrO BY3Ja,

BIINOBIHO: Z; ; = Zop = 2, Z; ; = Zoo = —2 .
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