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B pobomi pozensoaemovcs nobyoosa nopyii noeepxmi Ha OCHOBI
3ACmMOCY8aHHs KPUBOI N ’SIM0O20 CmeneHs 3d 3d0aHUMU  080MA MOUYKAMU |
nepwumy ma opyeumu noxionumu 8 Hux. ILle oae 3mocy 3adamu Kpusumy Ha
2PAHUYAX NOPYIL NOBEPXHI.

Ha ocnosi yiei kpusoi mosxcna nobyoysamu noiocy nogepxmi 3a 3a0aHuUMuU
080Ma CPAHUYHUMU KPUBUMU 1 3A0AHUMU NEPUUMU | OpYUMU NOXIOHUMU 8 HUX.
Taxoowc mooicna noboyodysamu nopyito NOGEPXHI 3a 3a0AHUMU YOMUPMA MOYKAMU
[ nepwumu ma OpysumMu HOXIOHUMU 6 HUX NO O080OM HANPAMKAM - Y3008XC 1
nonepex nopyii nosepxui. llopyis nogepxmui 3a womupma mouykamu 0a€ 3MO2y
Oyoyeamu 2naoKy NOo8epxXHi0 i3 Opy2uM NOPAOKOM 21a0KOCMI HA  3A0AHOMY
CNUCKY MOYOK 8 mpusumipHomy npocmopi. Kpim moco 3asdanns nepuioi i
O0py20i NOXIOHUX 0A€ 3MO2Y 3a0aA8amMu KPUBUIHY.

B yvomy eunaoxy mooicna cnouwamxy 3zadamu nepuii noxioHi, a Opyei
BU3HAYAMBCA 3A POPMYIOI0 KPUBUSHU.

Brasani nonocu i nopyii nosepxomv 6uciOHO 3ACMOCO8Y8AMU 8
NPOEKMYBAHHI NOBEPXOHb MAWUH I azpe2amis, AKI Npayioomv Y PYXOMOMY
cepedosuwyi (N08epxHi 1iMaKis, agmomooinie, CyoeH), 8 AKUX 8AHCIUBO 3A8OAHHS]
3aKOHY 3MIHU KPUBUHU Y300824C NOBEPXHI.

3axon 3MiHU KPUBU3HU OYIHCEe BANCTUSUU 8 YbOMY BUNAOKY, MOMY WO 31aM
KPUBU3HU NO NOBEPXHI HACAIOYE MYpOYIEeHMHUL 3PUE HNOMOKY PYXOMO20
cepedosuwa, wjo 30iIbULYE CNPOMUB  aAzpe2amy DYXOMOMY cepedo8UU).
30invuienns  cnpomugy  pyXomMoMmy — cepeoosuwyy  CNPUYUHAE — 3MEHULeHHS]
weuokocmi pyxy. A npu 3acmocy8amHi 8 Iimaxo0yOV8aHHi 3PUE PYXOMO20
cepeoosuya Moxce CRpUYUHUmMY 00 nike i Kamacmpogu rimaxa.

Y pobomi 6yn0 0osedero, wo Ha OCHO8I Kpugoi 5-20 cmeneus MOJNCHA
oyoysamu nonocu i nopyii n08epxoHv i3 3A0AHUMU KPUBUSHAMU HA SPAHUYSX.
Taxoowc pospobrena komn 'tomepua npoepama mosoro AutoLISP & cepedosuwyi
cucmemu AutoCAD, sika peanizye noo6y0oa8y yiei nopyii nosepxHi.

Kniouosi cnosa: nonoca noeepxmi, nopyii nosepxui , Kpusa n’simoeco
cmenensi 3a 3a0AHUMU 080MA MOYKAMU [ NEPUUMU MA OPYeUMU NOXIOHUMU 8
HUX.
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Ilocmanoexa npoonemu. 1loOynoBa moJiocM Ta MOPLIT MOBEPXHI Ha
OCHOBI 3aCTOCYBaHHSI KPWBOi II'SITOTO CTEIEHS 3a 3aJaHUMH JIBOMa OYKAMH i
NEPIIUMH Ta APYTUMHU TOXITHUMHU B HUX.

Ananiz ocmannix oocnioxcenv i nyonikayiii. B po6Goti [1] maroTbes
pI3HOMAaHITHI 3aCO0M MOJICIIFOBAHHS TIOPIIiH MOBEPXOHb. AJle HE PO3IIISAAI0THCS
YMOBHU 3aJ]laHHSI TOBEpPXHI 13 3aJaHUM 3aKOHOM 3MIHU KpPUBHM3HHU Y30BXK
MTOBEPXHI.

Dopmynrweanns yinei cmammi.MeTO0 CTaTTI € MOJCIIOBAHHS ITOJIOC 1
MOPIIii TOBEPXOHb 13 33JJaHUMHU KPUBU3HAMU T10 TPAHUISIM TTOBEPXHI.

Ocnosna uwacmuna.'B  poGoti [2] MIPOIIOHYETHCS BEKTOPHO-
napamMeTpuyHa KpYBa IT’ITOTO CTEIICHS 3a 3aJJaHUMHU IBOMA TOYKAMH 1 TIEPIIAMH
1 IPYTUMHU MOXITHUMH B ITUX TOUYKAaX.

bynemo mrykatu KpuBy I1°SITOTO CTETICHS Y BUTJISI:

y =, ()Y, + e, ()Y, +hB, W)y’ + B W)Y, 1+ [ W)y o+ Wy™] (1)
ne Yo,Y1 - 3a1ani opauHata To4ok 0, 1;

Yo',Y1' - 3amani mepii moxiaHi B Toukax 0, 1;

Yo',Y1''- 3amani apyri noxiani B Toukax 0, 1;

h = (X1-Xo) — pi3HHUIA Mixk aOcrucamu To4ok 0, 1;

uU=(X - Xo)/ (X1 - Xo);

ao(u), ox(u), Po(u), Pi(u), vo(u), y1(U) — GyHKIIT M’ATOr0 CTEHCHS BiJ
napametpa U.

ao(u)=1-10u’+15u-6u°; (2.1)
o1 (U)=10u3-15u*+6u°; (2.2)
Bo(u)=u-6u’+8u’-3u°; (2.3)
Sr(u)=-4u+7u*-3u°; (2.4)
yo(u) =0.50%-1.5u°+1.5 u*-0.5 u*; (2.5)
y1(u) =0.5u-u*+0.5u°. (2.6)

Po3pobnena koM’ totepHa mporpama MoBoro AULOLISP B cepemoBuii
cuctemu AUtoCAD, sika pearizye moOya0BY 1€l KPUBOI.
TecToBuil npukan nokasanuii Ha puc. 1.
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Hpyri noxinm v
EV3IOBHE TOYHAK

Zamani IepIN MOXIH]
¥ BYSIOBHE TOUKAY

Bysnopt Tourn

Puc. 1. TecToBuil npuUKIag CErMEHTA MOJIHOMA 5-0Tr0 CTENEHs

Takoxx po3pobsieHa Kkomm'roTepHa mnporpama Moo AUtOLISP B
cepenoBuili cuctemu AUtOCAD, sika peanizye noOyA0OBY L€l MOPIIii MOBEPXHI.

Ha puc.2 nokazanuii npukiag Takoi Nopiii MoBepxHi.

Jl1s1 3a1aHHS TI0JIOCH TTOBEPXHI Bi3bMEMO KyO1uHy KpuBY DeprioccoHa:

r(u) = Ay (U)ro + A (U)r; + By (U)rp "™ +B; (u)r ™ ,
e
Ay(u) =1-3u®+2u°,
A (u) =3u® -3u®,
B,(u) =u—2u® +u?,
B,(u) =u, —u°,
bynemo mepemimntyBatu rg, Iy, 'y, 'y 32 dopmynoro (1), ame Bxke 3a

3MIHOIO mapamMeTpa V.
Bynemo maTtu HacTyIiHE 3a/1aHHS

oty (V)|
o0 To1 Too o1 Too Tor 1| V)
[Ag(u) A (u) By(u) By(u)] fihy Fp Ky ' 1y’ ﬁo((\\//))
o Tor Too Tor Yo My Ay : (v)
FAURE
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Takox po3pobiieHa KoMI'IOTEpHA mporpamMa MoBoo AUtOLISP B

Puc.2. Ilpuxnaa nopiii moBepxHi Ha OCHOBI KPUBHX II’SITOTO CTEMEHS 3a
cepenoBuiii cuctemMu AUtOCAD, ska peanizye moOy0BY 11i€1 TOJOCH TTOBEPXHI.

3aIaHUMU JIBOMA TOYKAMU 1 IEPITUMU Ta JPYTUMH TTOX1THUMHU B HUX

[Tpuknaz miel momocu mpeacTaBiICHU Ha puc.3.
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Puc.3. Ilpuxmang mojnocH TOBEpXHI HAa OCHOBI KyOI4HOI KpHUBOI
deprioccoHa 1 KpUBHUX II'TOTO CTENEHS 3a 3aJaHUMHU JIBOMA TOYKaMH 1
NEPIIUMU Ta APYTUMHU MOXITHUMH B HUX

Bucnoeku. Takum 4nHOM, 0auMMO, 110 HA OCHOBI KPHUBOI 5-TO CTEINEHs
MOXHAa OyayBaTH MOJIOCH 1 MOpUIi MOBEPXOHb 13 3aJJaHUMHM KPUBU3HAMM Ha
TPaHUIAIX.

Jimepamypa
1. Tonoanos. H.H. 'eomeTpuueckoe monenupoBanue. M.: @usmariur, 2002.
472 c.
2. bapgaes 10.M., KoBtyn A.M. CnemnuanbHble CIUIAHBI W3 TOJUHOMOB
TPEThEW, YETBEPTOU U MATON CTEIEHEW B TEOMETPUUECKOM MOJECIUPOBAHNM:
moHorpadus. O.: @enukce, 2011. 316 c.
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MOJEJUPOBAHUE U KOMIIbIOTEPHAS PEAJIM3ALIUA NOPLIUIA
HNOBEPXHOCTEN HA OCHOBE KPUBBIX IATOM CTENNEHU

banmaes FO.U., Jlaroquna JI.11.

B pabome paccmampusaemcsi nocmpoenue nopyuu nogepxHocmu Ha
OCHOBE NpUMEHeHUsl KPUGOU NAMOU CmeneHu Nno 3a0aHHbIM O08YM MOYKAM U
nepeviMU U 8MOPLIMU NPOUZBOOHBIMU 68 HUX. DMO N036015em 3a0amb KPUBUIHY
HA 2paHuyax nopyuy nO8epPXHOCMU.

Ha ocnose smoii kpueoii modxcHo nocmpoums noiocy HOBEPXHOCMU C
3a0aHHBIMU 08YMS NPEOETbHbIMU KPUBLIMU U 3A0AHHLIMU NEPELIMU U 8MOPLIMU
NPOU3BOOHBIMU 6 HUX. Takdce MONCHO NOCMPOUmMb NOPYUIO NOBEPXHOCMU C
3A0AHHBIMU YemblpbMsl MOYKAMU U NEPEbIMU U 8MOPLIMU NPOU3BOOHBIMU 6 HUX
no 08YM HANPABIEHUAM - 600.b U NONEepeKk nopyuu nogepxHocmu. Ilopyus
HOBEPXHOCMU NO  YemblpeM MOYKAM  NO3801iAem  CMpoOums  21a0Kyio
NOBEPXHOCMb CO 8MOPBLIM NOPAOKOM 2AAOKOCMU HA 3A0AHHOM CHUCKE MOYeK 8
mpexmepuom npocmpancmee. Kpome mozo 3a0anue nepeoii u eémopoiu
NPOU3BOOHBIX NO3605em 3a0a6ams KpUueusny. B amom ciyuae modxcHo cnavana
3a0ame nepgvle NPOU3B00HbBIE, A 8MOPbIe ONPEOEISIMCs NO hoOpMyLe KPUBUSHDI.

Vkazaunvie nonocet u nopyuu nosepxmocmeu 6bl200HO NPUMEHAMb 6
NPOEKMUPOBAHUU NOBEPXHOCMEU MAWUH U azpe2amos, pabomaiowux 8
osudicyweticsi cpede  (N08epXHOCMU  CAMOIemo8, asmomoounel, cyoos), 8
KOMOPbIX 8ANHCHO 3A0aHUe 3AKOHA USMEHEHUsI KDUBU3HBI 8600.]1b NOBEPXHOCTNU

3axkon usmeHeHUs KPUBU3HbL OUEHb 8ANCEH 8 IMOM Clyyae, NOMOMY 4mo
U310M KPUBU3ZHbBL NO NOBEPXHOCMU NPUBOOUM K MYPOYIEHMHOMY CPbl8Y NOMOKA
ogudicyweticsi cpedbl, 4mo y8enudusaem conpomuesienue azpe2ama noOGUNCHOU
cpede. Veenuuenue conpomueienus NOOBUNCHOU cpede NPUBOOUM K
VMEHbULEHUIO CKOPOCMU 08UdCEHUS. A npu npumeHeHuu 8 camoemocmpoeHul
Cpul8  08UdICYWelicss Cpedbl MOJcem npusecmu K nuke u Kamacmpoge
camonema. B pabome 0Ovi10 00OKA3aHO, YMO HA OCHOBE KPUBOU S-Ui CMeneHu
MOJCHO CIMPOUMb NOAOCHl U NOPYUU NOBEPXHOCHEN C 3A0AHHBIMU KPUBUSHAMU
Ha epanuyax. Takdce pa3zpabomana KOMNbIOMEPHAS. NPOSPAMMA HA A3bIKe
AutoLISP 6 cpede cucmemvr AutoCAD, komopas peanuszyem nocmpoenue 3mou
nopyuu NOEEPXHOCMU.

Knrouesvie cnosa: nonoca nosepxmocmu, nopyuu no8epxHoCmu, Kpueas
NAMOU CMeneHu no 3A0aHHbLIM O08YM MOYKAM U NEPBbIMU U GMOPbIMU
NPOU3BOOHBIMU 6 HUX.

SIMULATION AND COMPUTER IMPLEMENTATION OF SURFACES
ON THE BASIS OF CURVES OF THE 5TH DEGREE

Yuri Badayev, Ludmila Lagodina

The paper considers the construction of the surface potion on the basis of
the application of the fifth degree curve for given two points and the first and
second derivatives in them.
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This allows you to set the curvature at the boundaries of the surface
portion. On the basis of this curve it is possible to construct a strip of a surface
on the set two boundary curves and the set first and second derivatives in them.

It is also possible to construct a portion of the surface at given four points
and the first and second derivatives in them in two directions - along and across
the portion of the surface.A portion of the surface at four points allows you to
build a smooth surface with a second order of smoothness on a given list of
points in three-dimensional space.

In addition, specifying the first and second derivatives allows you to
specify the curvature.In this case, you can first specify the first derivatives, and
the second will be determined by the formula of curvature.

These strips and portions of surfaces are advantageous to use in the
design of surfaces of machines and units operating in a moving environment
(surfaces of aircraft, cars, ships), in which it is important to specify the law of
curvature along the surface.

The law of curvature change is very important in this case, because the
fracture of the curvature on the surface mimics the turbulent disruption of the
flow of the moving medium, which increases the resistance of the unit to the
moving medium.

Increasing resistance to the moving medium causes a decrease in
speed.And when used in aircraft construction, the failure of the moving
environment can lead to a peak and a plane crash.

It was proved in the work that on the basis of a curve of the 5th degree it
Is possible to construct strips and portions of surfaces with given curvatures at
the boundaries. Also, a computer program in the AutoLISP language has been
developed in the environment of the AutoCAD system, which implements the
construction of this portion of the surface.

Keywords: surface strip, surface portions, fifth degree curve for given two
points and the first and second derivatives in them.
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