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Anomauisn — y poOOTi 3alIPOIMIOHOBAHO METO/I MOJICITIOBAHHS IJIOCKUX JUCKPETHO
npeacraBinennx kpuBux (JAIIK) 13 3akoHOMIpHOW 3MiHOW JAH(EpPEHIiaTbHO-
FEOMETPUYHUX XapaKTepUCTUK. POpMyBaHHS KPHUBOi 3a JIOIIOMOIOI0 PO3POOJIEHOTO
MeTony mependayae mpoBeAeHHS nomnepennboro ananizy BuxigHoi JAIIK, B pesynbrati
SKOrO BU3HAYAIOTHCS JIIalla30HM MOXJIMBHX, 3a YMOBaMM 3aJadi, 3HA4YCHb
TuepeHIIHHO-TeOMETPUYHHUX XapaKTePUCTUK B il TOYKaxX; MPU3HAYEHHS KOHKPETHUX
MOJIOKEHb JIOTHYHHX 1 3HAYCHb PafiyCiB KPUBHHU BCEPEIMHI OTPHMAaHUX Jiala3oHiB;
JIOKaJIbHE 3TYIIEHHS MIJISTHOK KPUBOI, B IMPOLECI SKOTO 3a0e3MedyloThCs MpU3HAYECHI
XapaKTEPUCTHKHN Ta MOHOTOHHA 3MiHA PaJliyCciB KPUBUHU BCEPEIUHI TITSTHKH.

[Tono>keHHsS TOYOK 3TYIICHHS MPU3HAYAIOTHCS BCEpeIUHI 00J7acTi MOMIUBOTO
po3TallyBaHHS KPHWBOi, BU3HAYCHOI BUXOJMYM 3 YMOB, SIKIi Ha Hel HaKIATalOThCS:
BIJICYTHICTh OCHWISIII, APYTUd MOPSIOK TJIaJKOCTI, MOHOTOHHA 3MiHa pajiycCiB
KpuBHHHA. Ha KOXXHOMY KpOIli 3TyIIeHHS MOXHa c(hOpMyBaTH MPOMIKHUI PO3B’ 30K -
o0Bin 3 Ayr KpuBMX be3’e, 10 CTUKYIOTbCA 3 JAPYTUM TOPSIKOM TJIaJKOCTI.
3anponoHOBaHi aIrOPUTMHU JO3BOJISIOTE (hOpMYBAaTH OOBOJIM 3 MOHOTOHHOIO 3MiHOIO
paziyciB KpUBHHU HYJIHOBOTO, MEPLIOro 1 Apyroro mopsakiB ¢ikcamii. [Ipu mpomy
3a0e3MeuyeTbcssi MOXKIIMBICTh SIK 3aBIOJIHO JIOKAJBLHOTO KOPUTYBaHHS (OpMHU 00BOIY
IpU KOHTPOJI1 3HAYEHb XapaKTEePUCTUK B HOTO TOUKaX.

Knrouoei cnoea: nuckperno mnpexacrasieHa kpusa (/I1K), notuuna, GazucHuii
TPUKYTHHK, pajilyc KpUBUHH, APYTHi MOPSAAOK ITIaIKOCTi, MOHOTOHHA 3MiHAa KPUBHHU.

IlocranoBka mpoOJemu. 3anaya KOHCTPYIOBAHHS  BHUPOOIB,
MIPU3HAYEHHS SKUX B3aEMOJIIS 13 CEPEIOBUIIEM, TIepe1dayae MOICTIOBAHHS
CKJIQJIHAX ITOBEPXOHb 13 TMIJABHINCHUMH JHHAMIYHUMH sikocTsmu [1-3].
[TokpamieHHs: AMHAMIYHMX SKOCTEH MOXHA JIOCSATTH 32 PaxyHOK
3a0e3neYeHHs TJIaBHOCTI 3MIHU g epeHITIHO-TeOMETPHUUHUX
XapaKTEPUCTHK (TIOJI0KEHD IOTUYHUX 1 3HAUCHb KPUBUHU) Y3JI0BXK KPUBHX,
K1 € eIEMEHTaMU Kapkaca oBepxHi [4-6].

Sxmo kpuBa mpeacTaBieHa JOBUIHBHOIO KUIBKICTIO BY3JIB, TO TMpHU
MOJICJIIOBATH OOBOAY 13 MOHOTOHHOIO 3MIHOIO KPUBUHU JIOLLUIBHO
dbopMyBaTH IIJISTHKH KPUBOI JOKAIbHO. OTpUMaHi JUISTHKA CTUKYIOTBCS 13
3aJIaHUM TIOPSIKOM TJAIKOCTI. 3ajada popMyBaHHS AUISTHKM MOHOTOHHOI
JIIK mo 3amanuM nudepeHIialbHO-TEOMETPUYHIM XapaKTePUCTHKAM €

© lI'aBpunenko €. A., Xononusk 1O. B.

SBTSATU. 9. 1. 66



\,ﬁ Haykosuit BicHuk TAATY Bun.9, tom 1

LT 238

BOXJIMBUM €TallOM TPU MOJEIIOBaHHI OOBOJY 13 MOHOTOHHOIO 3MIHOIO
KPUBHHH.

AHaji3 ocraHHix gocaimxkennb. [lpum wmomemoBanHi 00BOLY 3
KOHTpOJIEM  3MIHM  AU(EPEHLIaTbHO-TEOMETPUUHUX  XapaKTEPUCTUK
HEOOXITHO KOHTPOIOBATH TOJIOKEHHS JOTUYHUX Ta 3HAYCHHS KPUBUHH Y
By3Nlax KpuBoi. Kpurtepiii, 3a A0NOMOror SKOro MOXHAa OI[IHIOBaTH
3Ha4YeHHS pafiyciB kpuBuHH y By3iax JIIK 3anpononoBano y po6oti [7].
KpuBuHa OIIHIOETBCS KPUBHUHOIO KpuBOi bes’e, mis sxoi Touku, 1o ii
3aJ1al0Th, CIIBMAJAIOTh 13 BEPIIMHAMH 0a3UCHOTO TPUKYTHHKA. bazucHwmii
TPUKYTHUK oOMexeHud notuunumu no MK, mo mnpoxoasrs uepes
MOCTIIOBHI TOYKH Ta XOPJI010, KA 3’ €HYE 111 TOUKH (puc. 1).

b

1+1

Puc. 1. Buznauenns paaiyciB kpuBuHU y By3nax JAIIK

3HaueHHs pajiyciB KpuBMHU B Toukax | Ta | +1 MoxHa omiHuTH 3a
dbopmynamu:

a> b3
Ri =3 Ri1 =5
ne a= i;T‘ Ta b= ‘T;i +1‘ — JIOBXKMHH CTOPiH Ga3MCHOrO TPUKYTHHKA
1,T,1+1;

S — nnoma 6asucuoro tpukyrauka I,T 1+ 1.

Y poborax [8,9] pos3pobieHo cmoci0 mpu3HAYEHHS IOJOKEHHS
JOTUYHUX JIO KpUBOi. B pe3ynbrari OTpUMY€ETbCS JAHIIOT Oa3MCHUX
TPUKYTHUKIB, KU 3a0e3medye MOXJIMBICTH MOJEIIOBaHHS O0BOIy 13
MOHOTOHHOIO 3MIHOIO KPUBHHU.

OO6macTb MOXMUJIMBOTO PO3TalllyBaHHS MOHOTOHHOI KpHMBOi, fKa
BH3HAYAETHCS 0a3MCHUM TPUKYTHHKOM, Bu3HaueHa y cratTi [10]. I'panwmi
po3TamryBaHHS ~ OOBOAY  BH3HAUAIOTHCA  MapaMeTrpamMu  0a3MCHOTO
TPUKYTHUKA Ta 3HaueHHsAMH pajniyciB kpuBuau JIIK, 3amanumu y
BUXIJHUX TOYKaX.
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@®opmyoBaHHsl mijel crartri. MeTolo cTrarti €  po3poOka
TeOMETPUYHOI CcXeMu (OpMYyBaHHS MAUISHKH KpHBOi, sKa OOMexeHa
nocrmigoBuumu By3namu JIIK. YMoBamu MojentoBaHHS KpUBOi €
MOHOTOHHA 3MiHa KPUBUHH, 3a/laHl TOJOXKEHHS NOTHYHUX Ta 3HAUYCHHS
paniyciB KpUBMHU Y By3JaX, 110 OOMEXKYIOTh AUISHKY.

OcHoBHa w4acruHa. [linsaka wmoHotoHHoi JIIK  dopmyerses
METOZIOM 3rylleHb. Hexaii 3amano monoxkenns Bysmis | ta 1+ 1 (puc. 2).

JloTnuHi, sKI NPOXOAATH dYepe3 I By3ad noszHauumo L Tta 1.4
BiJMOBiHO. YV IpaHUYHHX By3lax 3ajaHi pagiycu kpuBuHu Ry ta R4

BigmosinHo. 3nauenns Ry ta R, HeoOximuo 3abesnmeuntn B mpomeci

MOJICITIOBAHHS JIJISTHKA KPHUBOI.

xl

Puc. 2. ®opmyBanHs AUISIHKH 00BOTY

JlinsiHKa MOHOTOHHOI KpHBOi Mix By3zmamu | ta 1+1 dopmyerses
Bcepenuni OasucHoro tpukyrtamka |, [, 1+1. Tlosmauumo paniycu

KpPUBUHHU, SKI BIJAMOBIJIAIOTh BKa3aHOMY Oa3MCHOMY TPUKYTHHUKY, Y
«— —

Buximaux toukax [4] sk Ri Tta Riy1 Bignosimmo. Ilpu Bu3HaueHHi

noyoxeHb AotuyHux U Ta t;,q y BHUXiZHHMX By3snax 3abe3neuyeThbcs

(_
sHadeHHss Rj wmenmre 3a 3aganmii paaiyc kpusuau JAIK R;, a 3HaueHHs

- «—
Ri+1 — Mmenme 3a 3aganuii pagiyc kpusuan Ry, q, T06T0 Ri <R Ta

%
Ri+1 > Ri+1'

Hotnyna 1 sAKa BIUIMOBIJA€ TOYIll 3TYIICHHS, MPU3HAYAETHCS

32?

napajieibHO  XOp/i [i; i+1]. I'panndni nonoxeHHs potuyHoi 1,

BH3HAYAIOTHCS 32 JOITOMOTOK0 CIIOCo0Y, KK po3poodiieHo y poooTi [9].
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[Ticnst mpu3HaYeHHs 1oTH4HOI {,, BcepennHi oTpuMaHOro AianasoHy,

TIOJIOKEHHS. TOYKU 3TyIIEHHS A OIHO3HAYHO BM3HAYACTLCS 32 YMOBOIO
JIPYToro TOPSAKY TIagkocTi ooBoxay [8]. B pesymbrari orpumaemo aBa

HOBHX 0a3MCHUX TpUKyTHHUKA 3rymenns 1, 11,A ta A, T, 1+ 1. 3nauenns

paziyciB KpMBHHM, SIKi BiINOBiNa0Th GasucHUM TpUKyTHHKaM I, T1,A Ta
« -

A T,,1+1 B toukax | ta | +1 nosnaunmo Ril T2 Ri1+1 BIZILIOBI/THO.

B toumi A paxgiycu KpuBMHHM, SKi BiANOBINAalOTh Oa3UCHUM
TPUKYTHUKAM 3TYIICHHS, JOPIBHIOIOTH:

- «—
nl_pt_ 207
A ju— RA = —’
h
ne |l = ‘Tl; A‘ = ‘A;TZ‘ — JIOBKUHH CTOPiH 0a3UCHHUX TPUKYTHHKIB;

h — Bigcrans Bix Touok | ta | + 1 10 qoTHUYHOI '[32.
BasucHi tpukytauku 1,T1,A 1a AT, ,1+1 Bu3HA4YaOTh y BUXITHAX
BYy3JIaX TaKl K cami paJilyCl KpUBHHM, IO 1 BUX1THUIA Oa3MCHUIN TPUKYTHUK
« -

I,T,i+1. Ane orpuMani B pe3ysbTaTi 3IyIICHHS 3HAYEHHS Ril Ta Ri1+1

BIJIPI3HSIOTHCS BiJ] 33JJaHUX 3HAYEHb Ri ta R i1

KoperyBanHs pazilyciB KpHUBHHU MOYKHAa BHUKOHATH 32 JIONIOMOTONO
3MIHM MOJIO)KEHHS TOYKH 3TYLIEHHS Ha TOTU4YHIN. [Ipyu nepeMienHi Touku
3TYLIEHHS KOHTPOJIIOETbCS YMOBAa MOHOTOHHOI 3MIHM KPUBHUHHU Y3J0BX
KpuBoOi [8]:

c<l+d;
|-d< f,

ne C= i;Tl‘ Ta f = ‘TZ 0+ l‘ — JIOBXKHHH CTOPiH 0a3MCHUX TPUKYTHHKIB;

d — Bincrans, Ha SKY TIEPEMIIY€EThCS] TOYKA 3TYIICHHS.
ITicnsa mepemimenns A y HanpsaMKy 3pocTaHHs pafiyCiB KpMBUHU

e
. : 1 .
y300BXK KpuBoi (Ha puc. 2 y Touky l,,) 3HaueHHs R; 30umbliyerscs, a
%

3HA4YECHHS Ri1+1 3MeHIyeTbes. [lpu 1mbOMy y TOUIl 3TyIIEHHS
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MOPYIIYETbCA JAPYTUN TOPSIIOK TAaAKOCTI KpuBoi. OTpumani paz(iycn

KPUBHHHM, 1110 BIJMOBIJAIOTh Oa3UCHUM TPUKYTHHUKAM IT Ta

’32

I, P 1 +1 , nopiBHIOIOTH:

¥ _ 2-(1+d)?

R R<_1 M

h ™

3abe3meunTn 3amaHi 3HaueHHs paxiyciB kpuBmHu R Ta Rj.q y

TOYKaX, 110 OOMEXKYIOTh IIISHKY KPHBOi, MOKHA B pe3yJbTaTi JIPYroro
KpPOKY 3ryIieHHs. JJig boro BcepeanHi 0a3uCHUX TPUKYTHUKIB 3TYIICHHS,

|T,

OTPUMAHMX IIC/Is NepeMilleHHs Toukd A B TOuky |

32! 32

[ 30 ,T2 1+ 1 npusHayaroThCs NOTHYHI APYroro KPOKy 3ryHIEHHS ('[32 Ta
P2

— 2
t..). Hormuni t), ta i), mpoBomsAThCSA HapanensHO XOpAam Ta

32‘
1 2
‘I 5o I+l‘ BignosinHo. ITo3naunmo Bixcrani Bix mortmunux (., to, no

OCHOB 0a3MCHUX TPUKYTHUKIB ;i

32‘ ‘Ige, I +1‘ SIK hl Ta h2 BIJIITOB1IHO.

Ipu 3mini hy Ta h, pamiycn kpusunm B Toukax i, i,, ta i,,, 1+1

32
« <— - -

(Ri2 ; R.,, R 322 ; Ri2+1 ), sAKi 3a0€3MeUyIOThCA 0a3UCHUMH TPUKYTHHKAMH

JPYTOro KPOKY 3TYIICHHS, 3MIHIOIOTHCS MPOTIOPIIIHO, TOOTO:

[ « N -
2 1. 2 1.
<R32_kl'R32’ ) R3e_k2'R32’
« « —>
1.
=ky - Rj’; Ri1 =k, - R|+1’

ne Ky ta Ky — koedimientn, Ha ski 3MIHIOIOTbCS pajilycH KPHBUHH,

OTpUMaHi B pe3yJbTaTl JIPYroro KPOKY 3TYIIEHHS, BIJHOCHO paJiycCiB
KPUBHHM TEPIIOTO KPOKY 3TYIICHHS.

1 2
ITonoxxeHHsT TOTUYHUX '[32 Ta t32 MIPU3HAYAETHCS TAKUM YMHOM, 1100
BUKOHYBAJIUCS YMOBHU:
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B pesynbrari JIPYroro  KpoKy  3ryLICHHs c(pOpMOBaHO  JIAHLIFOT
Ga3UCHUX TPUKYTHHKIB, sIKi 3a0e3meuyloTh B Toukax | Ta |+1 3amami

3HA4YeHHsI pajiyciB kpuBuHH R; Ta Rj, 1 Ta CTHKOBKY i3 ApyruM mopsiakoM
rmaakocti ginsuok JIK y Toumi i ,. Ilpu 1poMy OTpMMaHuii naHior

0a3uCcHUX TpI/II(YTHI/IKiB Ba6e3neqye MOJKJIUBICTh MOACIIIOBAHHA KpI/IBOI 3
MOHOTOHHOIO 3MIHOIO KpHUBHUHH.

BucHoBku. VY po0OOTI 3ampoOnOHOBAaHO CXEMY JIOKaJbHOTO
dbopmyBanHs aurstHkn MoHoToHHOI JIIIK mo 3amanum nudepeniiaabHO-
F€OMETPUYHUM XapaKTEPUCTUKAM Yy By3JaX, MO0 OOMEXYIOTh JUISHKY.
MopenroBaHHSI KpPUBOi 1O OKPEMHUM IUISHKAM CHPOIIYE PO3PaxyHKOBUI
QITOPUTM Ta 3aMo0ira€ HAaKOMWYEHHIO MOXHOKM 1HTEPHOJALIli yChOTO
TOYKOBOro psay. Po3pobiena cxema 1103BoJsie (POpMyBaTH MOHOTOHHY
KpUBY, $Ka 3aJlaHa JOBUIbHOIO KUIBKICTIO BY3/diB. Y TOAQJIBIINX
JTOCHTIDKEHHSAX TUJIAHYEThCS PO3POOUTH CIHOCIO MOJIETIOBAHHS UISTHKU
JIIK, sika MICTUTh TOYKY 3MIHH 3pOCTaHHA Ta YOYBaHHSI KDUBHHU Ta TOUKY
3MIHM OIYKJIOCTI Ta yBIrHyTocTi KkpuBoi. Ile mactb MOXIMBICTH
moaemtoBatu JIIK apyroro mopsiaky riiagkocTi 13 3aKOHOMIPHOIO 3MIHOIO
KPUBUHU Ha OCHOBI JIOBUIBHOTO TOUYKOBOTO PSY.
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MOAEJINPOBAHUE YYACTKA OBBOJA C MOHOTOHHBIM
N3MEHEHUEM KPUBU3HbI

I'aBpunenxo E.A., Xonogusk 10.B.
Annomayus

B pabore mnpemiokeH MeTOJ  MOJCIUPOBAHUS  IUIOCKUX  JIUCKPETHO
npencraBieHHbIX KpuBbix (AIIK) ¢ 3axkoHOMepHBIM M3MeHeHueM audQepeHnanbHO-
reOMETPUUECKUX XapaKkTepucTuk. GopMupoBaHUEe KPUBOH ¢ TOMOIIBIO Pa3pabOTaHHOTO
METOJla TPEANoaraeT MpPOBEACHUE MNpeaBapuTeabHOro aHaim3a ucxomnou [IIK, B
pe3yspTaTe KOTOPOTO ONPENEISIFOTCS AUaa3oHbl BO3MOKHBIX, IO YCJIOBHUAM 3aJauH,
3HaueHU audQepeHnaIbHO-TEOMETPUUECKUX  XapaKTEepPUCTUK B €€  TOYKax;
Ha3HAYCHHE KOHKPETHBIX IOJIOXKEHWH KacaTEJIbHbIX M 3HAUYEHUN paguycoB KPUBU3HBI
BHYTPH IOJIyYEHHBIX JUANa30HOB; JIOKAJIbHOE CTYIIEHHE YYaCTKOB KPUBOM, B Mpoliecce
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KOTOpPOro 0OEeCHeuMBaIOTCSI PAaHEE Ha3HAUEHHBIE XapaKTEPUCTUKM M MOHOTOHHOE
M3MEHEHHUE PaIuyCOB KPUBU3HBI BHYTPH Y4acTKa.

[TonoxkeHUsT TOYEK CTyIIEHWS HA3HAYAIOTCS BHYTPU OOJIACTH BO3MOXKHOTO
pacrooKEeHUsT KPUBOM, ONpENeIeHHONM UCXOAs M3 YCIOBHUIl, KOTOpble Ha Hee
HAKJIa/IbIBAIOTCS: OTCYTCTBHE OCLWIISALMHN, BTOPOH MOPSIOK INIAAKOCTH, MOHOTOHHOE
M3MEHEHHE paJInyCcOB KPUBU3HBI. Ha Ka)kqoM Iiare CrymeHus MOKHO chOpMHUPOBATH
IPOMEXYTOYHOE pelIeHne — 00BO U3 YT KpUBBIX be3be, COCTHIKOBAaHHBIX CO BTOPHIM
MOPSAIKOM ThaakocTu. [IpennoxeHHble anropuTMbl MO3BOJISIOT (HOPMUPOBATH OOBOJIBI C
MOHOTOHHBIM HM3MEHEHHEM paJWyCOB KpPUBHU3HBI HYJIEBOIO, IEPBOIO U BTOPOTO
nopsankoB (Quxcanuu. I[Ipu 3TOM o0bOecmeynBaeTcsi BO3MOXXHOCTh CKOJIb YrOJHO
JIOKaJIbHON KOPPEKTUPOBKU (POPMBI 00BOA NIPU KOHTPOJIEC 3HAYCHUI XapaKTEpUCTHK B
€ro TOYKax.

Knwouesvie cnoea: TUCKpeTHO TpeNCTaBICHHAss KpUBasi, KacaTeabHast, 0a3uCHBII
TPEYTroJbHUK, PaANyC KPUBU3HBI, BTOPOU MOPSAOK IIaJKOCTH, MOHOTOHHOE U3MEHEHUE
KPUBU3HBI.

MODELING OF THE AREA OF CONTOURS WITH MONOTONOUS
CHANGE OF CURVATURE VALUES CHANGE

E. Gavrilenko, Yu. Kholodnyak
Summary

The method of modeling plane discretely presented curves (DPC) with a regular
change of differential geometric characteristics is proposed in this article. Curve
formation using the developed method involves a preliminary analysis of the initial
DPC, which determines the ranges of possible, according to the conditions of the
problem, values of differential-geometric characteristics at its points; assignment of
specific tangent positions and values of the radiuses of curvature within the obtained
ranges; local condensation of sections of the curve, during which previously assigned
characteristics and a monotonic change in the radiuses of curvature within the section
are provided.

The positions of the condensation points are assigned within the region of the
possible location of the curve, determined on the basis of the conditions that are
imposed on it: the absence of oscillations, the second order of smoothness, a monotonic
change in the radiuses of curvature. At each step of the condensation, an intermediate
solution can be formed - a contour from arcs of Bezier curves joined to the second order
of smoothness. The proposed algorithms allow the formation of contours with a
monotonic change in the radii of curvature of zero, first and second orders of fixation.
This provides the possibility of arbitrarily local adjustment of the shape of the contour
when monitoring the values of the characteristics at its points.

Key words: discretely-submitted curve (DSC), a tangent, a basic triangle, radius
of the curvature, the second order of smoothness, monotonous change of curvature,
differential - geometrical characteristics, curve a point of a condensation, a point of
change of growth of curvature, a point of change of decrease of curvature a point of
change of camber of a curve a point of change of concavity of a curve.
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