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MOJAEJIOBAHHA CITOK 3 HAITPAMHUMHA I30OTPOITHUMHA
APOBOBO-PAIIIOHAJIBHUMU KPUBUMH

Y po6oTi JIoCHiKYy€eThcsl MOOYAOBa IUIOCKMX CITOK Ha OCHOBI JpoOOBO-
palioHAIbHUX KPUBUX HYJIHOBOI JIOBXKMHU. 3HaWJeHI YMOBH JUIsi (pOpMYyBaHHS
IJIOCKO1 130TPOITHOI KPUBOI Ta 130TPOIMHOI CITKM Ha IUIOMMHU. JloBeaeHo, 1o CiTKa
OyJile OPTOrOHAJIBHOIO Ta 130TEPMIYHOIO.

Kiiro4oBi ciioBa: ApoOOBO-palliOHaJIbHI KPHUBi, YSBHI JIOBXKHUHH, 130TPOIIHI
JIOBXXKWHU, TapaMEeTPUYHl 130TPOMHI KPHUBI, XapaKTEPUCTUUHUN OaraTOKyTHHUK,
130TPOITHI CITKH.

IMocTanoBka npodJjemu. [Ipu MozaentoBaHHI TOBEPXOHb AY)KE€ 4aCTO BUHUKAE
HeoOX1/IHICTh KoperyBaHHs (Gopmu 0e3 3MiHM TOUYKOBOTO Kapkacy. B npomy BUnaaky
JOIUIBHO OyAyBaTH MOBEPXHI HA OCHOBI Jpo0OBO-parioHanbHUX KpuBux [1]. s
KOHCTPYIOBaHHS TIOBEPXOHb 3a 3aJaHUMU JU(EpPEeHLIATbHUMU BIACTUBOCTAMU
3pYYHO 3aCTOCOBYBATH amapar 130TPOMHHUX 00’ €KTIB [2], skuil 103BOjsiE OyayBaTH
OpPTOTOHAJBHI Ta 130TEPMIYHI CITKM HA IUIOMIMHI. TOMYy akTyaJbHUM MHUTaHHSM €
po3pobKka croco0y KOHCTPYIOBAHHS 130TPOIMHMX APOOOBO-pAIliOHATBHUX KPUBUX Ta
Ha 1X 0a31 KOHCTPYIOBAaHHS MJIOCKHUX CITOK.

AHaJi3 ocTaHHIX gocaigxkensb. /[ucepTartito [3] mpUCBIYEHO KOHCTPYIOBAHHIO
1 TIEPETBOPEHHIO MOBEPXOHB 13 30€PEKEHHSIM OPTOTOHAIBHUX CITOK KOOPJIWHATHUX
JMHIA Ta JHIA KpUBUHHU. ABTOpPOM poOOTH [4] TIPOMOHYETHCS BUKOPHUCTOBYBATH
130TPOMHI KpHBI [ MOJEIIOBAHHS aureOpaiyHUX MIHIMAIbHUX TIOBEPXOHb.
3HaiileHl mapaMeTpUyHi PIBHSHHS MPOCTOPOBUX KPUBUX HYJIBOBOI JIOBXKHHHU Ta
noOy/noBaHl BIAMOBIAHI MiHIMaNbHI MOBEpXHI. Y poboTtax [5-7] mpoBOAUTHCS
JOCTIIKEHHS TOOYI0BU MiHIMAJIbHUX TOBEPXOHB 32 JOMOMOTOI0 130TPOIHUX KPUBHUX
bes’e.
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@opMyJIIOBAaHHS IiJIed cTarTi (MOCTAHOBKA 3aBJAaHHA). MeTow AaHoi
poboTH € po3pobKa crmoco0y MOJIETIOBAHHS CITOK Ha OCHOBI JIpoOOBO-pallioOHAIbHUX
KPUBUX HYJIHOBOT JIOBKHHH.

OcHoBHa yacTuna. Hexail 1po6oBo-paliioHaibHa KpYBa KH-TO MOPSAKY (puc.l)
3a/laHa y BUTJIAIL:

21w () |
r(t) =22 ,ne g, () =———A-0" 1, =[x, v,] (1)
iw J (t) / _]'(l’l—])'
jon,j
J=0

Is

Puc.1 [Ipo6oBo-pariioHalibHa KpUBa K-TO MOPSIIKY

Bynemo OyayBatu n1po0oBO-palioHaIbHy KPUBY Ha OCHOBI 130TPOIHUX CTOPIH

XapaKTePUCTUYHOTO 0araTOKyTHHKA, TOOTO:
{(xjﬂ _xj) = I(J’j+1 _.Vj)a 60 {(xjﬂ _xj) = —I(.Vj+1 _J’j),
(Xg =X,)=1(¥g = V) (xg=x,)=—1(yo—y,)
ne j=0.(n-1).

Ao 3MIHUTH 3HAaK HAa NPOTWICKHHUN Nepen KOMIUIEKCHOIO 3MIHHOK Y
CUCTEMI - 11€ MPU3BOJAUTD 10 HEBUKOHAHHS YMOBH 130TPOIHOCTI JOBKUHHU KPUBOI.

[TlincraBumo ymoBy (2) y Bupaz (1) Ta ojaepKuMO pIBHSHHS Ha OCHOBI
130TPONHUX CTOPIH 0AraTOKyTHHUKA:

)

ixjijn,j(t) I_Zn:(xj—xo)wjtln,j(t) (3)
x(t)= F(; , YO =yo+ = n
D2 Wil i (0) 2wl (@)
j=0 Jj=0

CdopMymroeMoO TBEPIKEHHS.

Teepoxcenna 1. Ilnocka npoOoBo-paiioHabHA KpUBa Oyae 130TPOMHOIO,
AKIIO OYAYTh 130TPOITHUMHU CTOPOHU XapAKTEPUCTUUIHOTO OAraTOKYTHHUKA HE3aJIEKHO
BiJl 3HAUEHHSI Bark TOUOK.
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Jloseoenna. Beenemo 3aminu y piBHsiHHI (3):

u, = x;wid, (6), u,=I (x;=xg)w;J, ;(),v=>2w;J, ().
Jj=0 = j=0

[TincraBuMo naHHi 3HaYeHHS Y (3) Ta Bi3bMEMO MOXI1IHI:

; u u.v—v'u , u u,v—v'u
x(t):(_x] =—= 2 x’ y(t):[yO"'y] = Y 2 ya
v v 4 v
n-1 n-1
ae :”‘z(”j+1_”j)‘Jn—1,j(t)s V'Zn‘Z(an_Wj)Jn—l,j(t),
=0 /=0 (4)
n—1
w), = In(xyw (1=0)"" + X (X ;w0 — X w ) T, () —
j=1

n—1
—xonY (Wi —w;)J, (0],
j=1
(n-D! ; nol-j
I, ()= t/'(1-t /
n—l,l() j!(n—l—j)! ( )
[opiusiemo y Bupasax (4) u,,v—v'u, ta u\,v —v'u, . Jlns 0poro no3Ha4numo:
n n—1
A= ijwj‘]n,j(t)’ B =n(x;w,(1-0)"" + 2 (xXjqwig —x;w;)J, (1),
j=1 j=l1
n el n—1 (5)
C=>w;J,; (), D=n(w(1-0"" +> (w;, —w;)J,; ),
j=1 j=1
n! i _j (n—1)! ; -
neJ, () =——A-0""7J,_, ;)= tA-0""".
l’l,]() ]'(I’l—])' ( ) n 1,1() _]'(n—l—])' ( )

4

[lincrapumo (5)y #,,v—v'u, ta u,v —v'u, . bynemo maru:
uv—vu, =Bw,(1-1)"+C)— A(—nw,(1—1)"" + D)— x,w,(1—1)" " (nC +
+(1-1)D),

wyy—v'u, =I{B(w,(1-1)" + C)— A(~nw,(1-)"" + D) — xywo(1- )" (nC +

+(l-¢)D)}.
Tob6To oaepxumo 3anexHicTb: p'(¢) = Ix'(¢). SKi10 miaACTaBUTH I1i 3a71€KHOCTI
y BUpa3 Uil JOBKUHH KPUBOI OJIEPKUMO HyJIb. TOOTO MOBXKMHA KpUBOI Oyne
nopiBHIOBaTH HYJ0. OTXKE TBEPIKEHHS JJOBECHO.
Teepooswcenna 2. Sxmo 1ocka 130TporHa JApoOOBO-pallioHaIbHA KpHUBa
noOy/10BaHa Ha OCHOBI 130TPONMHUX CTOPIH XapaKTEPUCTUYHOrO OaraTOKyTHHKA, TOJ1
1 KpUBUHA TaKoi KpuBoi Oyxae gopiBHIoBaTH 0.
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Jloeeoenna. JIiui  gudepeHiliiioBaHa KpuUBa, sAKa Ma€  JOBUIbHY
napaMeTpu3allito, Ma€ B KOXXHIM TOUI[l KPUBHU3HY, KA OOUYUCITIOETHCS ISl TJIOCKOT
KPHUBOI 32 GOPMYIIOF0:

MPSECFAURFLGE0Y (6)
(xX'(0)"+y'(0)7)
[MincraBumo y'(¢) = Ix'(¢) y (6):
x'(t)Ix"(t) - Ix'(6)x"(t) _

(x'(0)* +y'(0)*)"?

k(1) =

TBepmKEHHS TOBEICHO.

[ToOGynyeMo MIIOCKY CITKY Ha OCHOBI KyO14HOI JpOOOBO-paIliOHATIBHOI TIIIO0CKOT
KpUBOi, TOOTO miAcTaBUMO y DpiBHsIHHA (3) m=3 Ta BUKOHAEMO KOH(MOPMHY
MiJACTaHOBKY f =u+ Iv:

3
Z:xjijn’j(u+Iv)

3 3
dwid, j(u+ )
=0

xX(u+Iv)=

7
J3,j(u+Iv)— '( 3i )(u+IV)J(1 u— Iv)3 j ( )
IZ(x xo)WjJn’j(u+Iv)
y(u+Iv)=y0+ J=1 3
ZWjJ,,’j(u+Iv)
Jj=0

SIKII0 BIIOKPEMUTH JIHCHY YaCTUHY BiJ YSABHOI Ta Bi0Opa3uTH Ha IUIOIIMHI
TO OJIep>KUMO 11Bi CiTKH. [Ipoananizyemo aiiicHy CiTKy. [l IbOro BBEAEMO 3aMIiHH Y
piBHstHHI (7):
Xge (U, v) + Ixyy, (,v)

Yre(W,v)+ Iy (u,v)
x(”: v) = 5 y(”a v) =Yyt Re m (8)
WRe (ua V) +lem (M,V) WRe (” V) +lem (u V)
BinokpeMumo niiicHY YaCTUHY:
x(uav)Re — xRe (u’v)wRe (”7 vz) + xlm(”av);“)lm(uav) ’
WRe (u V) +wlm(u V)
yRe (u v)wRe(u v)+ylm(u v)wIm(u V)

wRe(” V) +wlm(” V)

©)

y(uav)Re =)o *

Jlyst Toro o0 oepKaTH YacTKOBI MOX1THI Bij BUpasiB (9) 3HaiigeMo 4aCTKOBI
HNOX1IHI BiX Xp.(#,v), Yro(#,v), wp.(w,v), xp,(u,v), y,@v), wy,(u,v), Ta
OJIEP’)KUMO HACTYIHI CIiBBIHOLICHHS:

XReu (”a V) = XTmv (”a V) > XRev (ua V) =~ Xmu (”sv) ’

(10)
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YReu(#:V) = Vimy (8,V), Yrey (8,V) = = Y1, (#,V),
WReu (u,v) = Wimy (u,v), WRey (u,v) = “Winu (u,v).
3acTocoByrouu Bupasu (10) onepkumo:
x, (u,v) =y, (w,v), x,(u,v)=-y,(u,v) (11)

TobTO oAepXMMO OPTOTOHAJILHY Ta 130TE€PMIYHY CITKY. AHaJIOT14HI
0OYMCIIEHHS] MOKHA BUKOHATH JIJIsl KBa31KOH(POPMHUX MiACTAHOBOK.

Ilpuxnao. TlobymyemMo CITKy Ha OCHOBI 130TPOITHOI JAPOOOBO-paIliOHATBHOT
KpUBOI 3-ro MOpAAKY, SKIIO 3aJaHl HAcTylHlI 3HadeHHA Xx,=0, x; =2+6i,
X, =6+5i, x;3. =8—1i, y, =3—8i. HeBinomi Touku Oy1eMO 3HaXOJUTH HA OCHOBI
Bupasy (2). Opepxumo: y, =-3-6i, y, =—2-2i, y;=4. 3anamMo Baru TOYOK:
wy=1, w, =4, w, =4, w;=1. IlobynoBana citka BinoOpaxeHa Ha puc.2. Ha
puc. 3 300paxeni rpadiku dynkuiit F, E=G. 3 pucynky BuaHo, mo F =0, T0o6TO
CiTKa € OpTOrOHAIbHOMO, a rpadiku E Ta G cmiBmnagamTh, TOOTO CiTKa 130TepMidHA.
Ha puc. 4. 300pakeHi CITKM NpH 1HIITUX 3HAYECHHSIX Baru.

_25

0]
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107

5 6 -4 2 0 2 4

Puc.2. JlificHa yacTHHA MJIOCKOI CITKU IpU 3aBJaHH1 f = #+ Iv Ha OCHOBI 130TPOMHOT
IpoOOBO-paIiOHATBHOT KPUBOI 3-TO MOPSIIKY
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Puc.3. I'padiku pynkuiii a) rpadik pynkuii F, 6) rpadiku ¢pyskniit E ta G
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BucHoBku. JlochipkeHHS TIOKa3anmd, IO TIpU MOJEIIOBaHHI ApoOOBO-
palioHaIbHOI TUIOCKOT KPHMBOI Ha OCHOB1 130TPONMHOI0 OaraTOKyTHHKa OyJIb-sIKi
3HAYeHHS Bard TOYOK OyAyTh BH3HAYaTH KPUBY HYJIbOBOI JOBKHWHHU 3 HYJIBOBOIO
KpuBuHOIO. OjepKaHi 130TPOMHI IIJIOCKI CITKH, SIKI € OpPTOTOHAJIBHUMHU Ta
130TepMiuHuMU. [lomaneiinl AOCTIKEHHS TTOB’ s13aH1 3 KOHCTPYIOBAHHSIM MOBEPXOHb
Ha OCHOBI 130TPOITHUX KPHUBUX.

4 &6 4 2 0 2 4

WO:2, W1:4, W2:4, W3:1 w0=2, w1=8, WZ:4, W3:1
Puc.4. JlificHi1 4acTHHM TUTOCKOT CITKM MpH 3aBJIaHH1 ¢ = u+ Iv Ha OCHOBI
130TPOIHOT APOOOBO-pAIiOHATBHOT KPHUBOi 3-TO MOPSAIKY
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AHHOTAIUA

B pabore wuccnemyercss MmocTpoeHHE IUIOCKHX CETOK Ha OCHOBE JIPOOHO-
pallMOHAJIBHBIX KPUBBIX HYJIEBOM JivHBI. Haiijensl ycnmoBust miis ¢GopMupOBaHUS
IJIOCKOM M30TPOITHOM KPHUBOM M M30TPOIHOM CETKM HA IUJIOCKOCTH. J[0Ka3zaHo, 4TO
ceTka OyJeT OpTOroOHAIBHOM M M30TEPMUYHOM.

KiroueBbie ciioBa: JIpoOHO-pallMOHANIbHBIE KPUBBIC, MHUMBIC JUIMHBI,
W30TPOIHBIE JIJIUHBI, TAPAMETPUUYECKNE M30TPONHBIE KPUBBIE, XAPAKTEPUCTUUECKUI
MHOTOYTOJIbHUK, U30TPOITHBIE CETKH.

Annotation
The paper examines constructing of plane grids based on the fractional-rational
curves of zero length. The conditions for the plane isotropic curve and isotropic grid
on the plane were found. In this case, it is proved, that the grid is orthogonal and
isothermal.
Key words: fractional-rational curves, imaginary length, isotropic length,
parametric isotropic curves, characteristic polygon, isotropic grids.

YK 728 A. B. Any¢dpienko
apximexmop, acnipaunm Kuie3H/[IEIT]

APXITEKTYPHE ®OPMYBAHHS MACOBOI'O ’KUTJIA HA
CYYACHOMY ETAII (HA MPUKJIAAI ZJOHEHNBKOI'O PEI'TORY)

AHoOTalis: y CTaTTl pO3TIASAAIOTHCS MUTaHHS (OPMYBaHHS MACOBOTO JKUTJIA HA
Cy4yaCHOMY €Tami, HaJaHHS >KUTJa YEepProBUKAaM, ILUISIXH PO3BUTKY I1MOTEYHOTO
KHUTIIOBOTO KpenuTyBaHHs. [IpoaHanmizoBaHO TakoXX [OCBIA IHIIUX KpaiH Yy
OyAIBHUIITBI Ta HaJaHHI coliagbHOro *xutia. Ha miacraBi aHamizy, mpOBEAECHOIO



