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MOIEJIIOBAHHA OJHOBUMIPHUX '’EOMETPUYHUX OBPA3IB
SIK CKJIAJJOBUX KAPKACIB BYJIBEJIbHUX KOHCTPYKIIII

Anomayia. Ha ocnogi ceomempuynozo anapamy cynepnosuyii po3pooreHo cnocio
OUCKDEMHO020 MOOENIOB8ANHHA KPUBUX NiHIU, AK CKIA00BUX CIMYACMUX KAPKACI8 NOBEPXOHb
OyoieenvHux KoHcmpykyiti. Memoto pobomu € po3uwupenHs MONCIUBOCHEl KIACUUHO2O
Memoody CKIHYEHUX DIZHUYb | CMAmMuK0-2eOMempuyHO20 Memooy WIAXOM 3ACMOCY8AHMHS
2e0MempUYHO20 anapamy Ccynepno3uyii, wo 00360.14€ iCMOMHO NIOBUWUMU eQeKMUBHICIb
npoyecy OUCKPemHO20 MOOeN08AHHS 2eOMEMPUYHUX 00pa3ie yyitomy. 3oxkpema docrioumu
MOACIUBICMb BUKOPUCTNAHHSA Y AKOCMI IHMEPNONAHMIE He MINbKU NApaboLiuHUX QYHKYIl, a U
IHWUX eleMeHmapHux QYHKYIOHATbHUX 3ATIeHCHOCTEN.

Pospobnenuii cnoci6 0o3sonse ¢hopmysamu 00HOBUMIDHI 2eoMempuyHi 00pazu y
8U2TIA0T OUCKDEMHUX KAPKACi8 0)Y0b-aKUX AHANIMUYHUX DYHKYIN Yepe3 008LIbHO 3a0ani mpu
8Y3108i MOYKU, WO V OLIbUWOCMI BUNAOKI8 € HeMONCIUBUM NPU 3ACMOCYBAHHI 36UYALHUX
Memooie inmepnonayii.

Knrouosi cnosa: ouckpemrne mooenio8anHs, 2eomMempuyni oopaszu, mMemoo CKiHYeHUX
PI3HUYb, CIMAMUKO-2eOMEMPULHULL MeMO0, 2eOMEeMPUUHULL ANapam Cynepno3uyill, NO8epxHi
Oy0igenbHUX KOHCMPYKYIl.
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MODELING ONE-DIMENSIONAL GEOMETRIC IMAGES
AS INTEGRAL FRAMES OF BUILDING CONSTRUCTIONS

Abstract. Based on the geometric apparatus of superpositions, a method of discrete
modeling of curved lines as components of mesh frames of building structures surfaces has been
developed. The aim of the article is to expand the capabilities of the classical finite difference
method and static-geometric method by applying the geometric apparatus of superpositions. In
general, this can significantly increase the efficiency of the process of geometric images discrete
modeling. In particular, this allows us to investigate the possibility of using both parabolic
functions and other elementary functional dependences as interpolants.

Using the developed method, we can form one-dimensional geometric images in the
form of discrete frames of any analytical functions by arbitrarily given three node points. In
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most cases this is not possible, using only traditional interpolation methods.
Keywords: discrete modeling, geometric images, finite difference method, static-
geometric method, geometric apparatus of superpositions, surfaces of building structures.

VY naniif poOOTI HMPONOHYETHCS 3aCTOCYBAaHHA Y TO€IHAHHI 3 YUCEIBHHUM METOJIOM
CKIHUEHHHMX PI3HHIIb, CTATUKO-T€OMETPHYHUM METO/IOM, MATEMaTUYHUM arlapaToOM YUCIOBHX
MOCIIIOBHOCTEH T€OMETPUYHOTO amapaTy CyNepro3ulliii, 10 T03BOJSE ICTOTHO MiIBUIIUTH
e(pEeKTUBHICTh 1 PO3MMPUTH MOXKJIMBOCTI TpPOLECY AMCKPETHOIO  MOJENIOBAHHS
reOMETpUYHUX O00pa3iB. 30KpeMa JOCHIAMTH MOXIIUBICTb BUKOPUCTAHHA Yy SKOCTI
IHTEpPNOJISIHTIB ~ HE TUIbKM mapaboniyHuX (QyHKIIH, a ¥ IHIHX eJeMeHTapHHUX
GbyHKIIOHATBHUX 3asIexkHOCTEH. [1, ¢ 727], [2, c. 561].

3rigHo noBeneHoi BnactuBocTi [1, ¢ 728], koopauHaTi Oynb-IKOi TOYKH OTHOBUMIPHOT
MHO>XMHH TOYOK € cyneprno3uuieto (1) KoopaAuHaT TphOX JOBUIBHUX TOYOK Ii€] MHOKHUHHU

Xo = kiXq + kyxy + k3xs (1)
Yo = kiyr + kyy, + k3ys’
ne: ks =1—ky—k,.

Buseneno 3aranbHi GopMynu 0OYMCICHHS BEIHMUMH KOS(IIEHTIB CYyNEepHo3HIIii TPbOX
3agaHux J0BUTbHUX TOo4oK Ap(i+pi1) , Ax(i+pz), As(i+ps) OTHOBUMIPHHX YHCIOBUX
MOCITIIOBHOCTEH 110  MpPEJICTAaBISAIOTh  HECKIHYEHHI  JUCKpeTHI  (OpMU  TNEBHUX
(GYHKLIOHATBHUX 3AJIEKHOCTEH, I BH3HAUYEHHS KOOPAMHAT HEBITOMUX BY3JIOBHX TOUYOK
JAHUX MOCIIJJIOBHOCTEH.

[Tpu BBenenHni no3nauenb. i +p, =V, i +p =V, T, =T,(V,), T = T(V), cucrema
PIBHSIHB JUISI BU3HAYCHHS KOCPIIIEHTIB CYMepro3uilii MaTume BUTIs (2):

ne1kn =1
n=ikaVn =V )
we1knTy =T
Koedimientu cynepno3uiii Oy1yTs 00UUCITIOOTHCS 32 popmynamu (3):
k, = AZ s=13. 3)

BipHicTh piBHSHB (2) mepeBipeHO Ha NPUKIANaX TPhOX OJHOBHMIPHUX YHCIOBHX
MOCITIIOBHOCTEIA:

__ai+b
Yi= ci+d ' (4)
yi=a- Ché ' (5)
Vi = al (6)

Ha mincraBi ojepkaHWX 3HAUEHb BEIWYMH KOEQIIIEHTIB CYMEPHO3UIli IS
CUMETPUYHMX BHUXIIHUX YMOB OOYMCIIEHI JWUCKPETHI 3HAYEHHS BY3JIIOBUX TOYOK
MOJIENTOBaHUX KPUBUX 32 popmyioro (7):

Vi = kyyi, + Ky, + k3yi, (7)
SK CYNEpHO3uLii ABOX KOHTYPHHUX 1 IIEHTPAJIbHOI By3JIOBUX TOYOK 32 BUXITHUMH JaHUMHU:
ipy=-10, i, =0, i3=10; y;;, =10, y;, =0, y;,, =10 . (8)

[Mpuknagu copmoBanux 3a Gpopmysnoro (7) TUCKPETHUX KapKaciB KpUBUX HaBE/ICHI Ha
pucyskax 1 a), 0), B).

72



10 0 30

B)

Pucynok 1 — a), 0), ). Cpopmosani 3a gpopmynamu (7) ouckpemni kapkacu Kpueux

BucnoBku. OGunciuBim 3a Gopmynamu (2) nuiie 1eKiibka 3Ha4eHb BEIMYUH OTHOTO
i3 TpbOX KoedillieHTIB cyneprno3uilii, abo ki, abo kz , abo Ks 3amaHuX TphOX BY3JIOBHX
TOYOK /151 OOpaHUX PO3PaxXyHKOBUX CXEM PI3HUX €JIeMEHTapHUX (YHKIiH, MOKHA BU3HAYATH
Op/IMHATH IIYKAaHMX TOYOK MOJIEbOBAHUX KPHUBHX 3a (opmynoro (7), ToOTO po3B’s3yBaTtu
3a7a4ui CyHIJIbHOT AUCKPETHOT IHTEPIOJISALIl Ta eKCTPANOJIALil YUCTIOBUMH TOCIHIITOBHOCTAMU
OyIb-SIKMX OJHOBHMIPDHUX (YHKIIOHAIBHUX 3QJISKHOCTEH (BH3HAYATH OPIMHATH LIYKAHUX
TOYOK JHMCKPETHHX KpPHBHX 3a TpPbOMa 3aJaHUMH OpAWHATaMH BY3JIOBHX TOYOK) 0e3
TPYAOMICTKHX OTEpalliii CKJIaJaHHs Ta PO3B’SI3aHHS BEJIMKUX CUCTEM JIHIHHUX PIBHSIHbD.
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