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Menimononbcbka wKoaa NPUKIAOHOL 2eoMempii,

Menimononbcbkuil OeporcasHull neda2ociunuil yHisepcumem

imeni boeoana Xmenvnuyvroeo (Yrpaiuna)

Dopmuposanue 0OHOMEPHBIX 0080008 NO 3A0AHHBLIM YCIAOBUIM —
OOHa U3 Haubolee  BOCMPEDOBAHHBIX  3a0a4  2e0MempuiecKo2o
Moolenuposanus.  3aoaua  pewiaemcs — 8APUAMUBHBIM — OUCKDEMHbIM
2eomempuyecKum MOOenuposaHuem, Komopoe npeononazaem
Gopmuposanue 01 UCXOOHO20 PAOA NPOMENCYMOUHBIX MOUEK C2YUeHUs.
Jluckpemnas mooenv Kpugou cocmoum u3z Mo4eyHo2o padd, 3A0AHHbLIX
2e0MempUYeCcKUxX XapaKmepucmux u aieopumma c2yujeHusl.

Juckpemno  npeocmaenennas  kpusas  ([IIK)  gopmupyemcs
ceyujeHueM UCX00H020 MOUeyH020 padd NPOU3BOIbHOU KOHuUaypayuu no
VUACMKAM, HA KOMOPBIX 803MONCHO 0becnedums MOHOMOHHOE UBMEHeHUe
3HaueHull ee Xxapakmepucmuk. MoHomonnsie yuacmku CmvlKYIOMcs 6
ocobvix mouxax. Kaoicovie mpu nocnedosamenvhvle mouxu JIIK
onpedendiom  npunezarowyro  niockocms.  Yemwvipe — npunezarowue
NJIOCKOCMU, — NpoxXooswue uepe3 08¢  NOCLEO08AMEbHble  MOUKU,
ocpanuuusarom mempa’op. Llenouxa nociedosamenvHbvlx Mempa’opos,
ONpeoeNeHHbIX HA 8CeX YUacmKax, A6Nsemcs 001acmvio PachnoNONCeHUs]
2NIAOKOU KPUBOU TUHUU NOCMOSAHHO20 X00A, UHMEPNOIUPYIOWelt UCXOOHbLU
moueunwvlii psd. Kpyuenue ma yuacmxax [IIK oyenusaemcs eenudunot
OMHOWIEHUSL Y2lld MeHCOY COCEOHUMU NPUNELAIOWUMU NIOCKOCMAMU K
ONluHe COOMBemcmeyulell. Xopobl CONPOBOHCOAOUe JTOMAHOU JUHUU.
Touka ceywenusa naznawaemcs sHympu mempas’opa pacnonoxcerus HI1K.
B pesynemame nocnedosamenvuuix ceyujeHuti NOIYYUM HenpepuléHblil
00600 NOCMOAHHO2O0 X004, 8 KANHCOOU MOUYKe KOMOPo2o Cyuwecmsayem
eOUHCMBEHHOE NOJIOMHCEHUe OCHOBHO20 mpéxepannuxa. Touxka ceywenus
HAa3Ha4aemcs maxkum oopazom, umoosl 3HaveHus kpyuenus ¢ mouxkax K
UBMEHSIUCL MOHOMOHHO. Imo obecneuugaem pecyiapHOCHb 3HAYEHUT
KpyueHus 8 moukax 06600a.

Hanoowcenue na ghopmupyemyro JIIK OonornumenvHvix yciosutl
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mpebyem  onpedeieHuss coomeemcmeyioujel.  oo1acmu - 803MONCHO20
peuienus sHympu mempadopa pacnonodxcenus JIIK.

Knrouesvie cnosa: ouckpemno npeocmasnennas xpusas ([IIK),
KpyyeHue, paouyc KpueusHvl, MOHOMOHHOCHb USMEHEHUS XAPAKMEPUCTIUK .

Ilocmanoexa npoodaemvt. DopMupoBaHUE OJJTHOMEPHBIX 0OBOJIOB IO
3aJIaHHBIM YCJIOBUSIM — OJHAa H3 Haubojee BOCTPEOOBAHHBIX 3ajad
FEOMETPUUECKOTO  MojenupoBaHus. OpgHOMEpHBIE  OOBOJBI  MOTYT
UCIIOJIB30BATHCS JIsl TPUOIMIKEHHBIX BBIYMCICHUM, TOCTPOEHUS rpaduKoB,
ONUCHIBAIONINX SIBIICHUSI U TPOLECChl, B KaUYE€CTBE JIMHEHHBIX AJIEMEHTOB
OTIPENICNIUTENSI TOBEPXHOCTH. Y CIOBUSIMU, OMPEACISIONIMMUA  O0OBOJI,
SIBJISIETCS. MCXOJHBIM TOYEUHBIA Psiji, (PUKCUPOBAHHBIE TEOMETPUUECKHUE
XapakTepPUCTUKH, HA3HAUYCHHbIE B  HCXOJAHBIX TOYKaX, 3aJaHHAs
3aKOHOMEPHOCTh U3MEHEHHUS XapaKTePUCTHK BI0Jb 00Boa [4].

Ha  npansbii  MoMeHT  Hambosee  pa3paboTaHbl ~ METOJbI
MOJCIIMPOBAHKUS  OJHOMEPHBIX OOBOJOB ydyacTKaMU aHAJUTHUYECKU
3a/ITaHHBIX KPUBBIX, COCTHIKOBAHHBIX B MCXOJHBIX TOYKAX C 00ECICUCHUEM
3aJJaHHOTO TOpsiJIKa riaagkocTu. HapammBanue yciioBUi, HaKJIaIbIBA€MbIX
HAa Y4YacTOK 00Boja, TpeOyeT YBEJIMYCHHS TMapaMeTPUIECKOro 4Yucia
dbopmupyromieit ero kpuBon. [Ipu 3ToM HEHM30€KHO BO3HUKAIOT OCOOBIE
TOYKH: TOYKH TIEPEMEHBI BO3pPACTAHUS-YOBIBAHUS KPUBU3HBI U KPYUYCHUS,
TOYKH Tieperuba W camoliepeceueHus KpuBod. HekxoHTposmpyemoe
BO3HMKHOBEHHE OCOOBIX TOUCK CHIDKACT KAYECTBO MOJYyYaeMOTO PEIICHHS.
OcoO0eHHO BaXX€H KOHTPOJb BO3HUKHOBEHHUS OCOOBIX TOYEK TIpHU
MOJCIHPOBAHUHN  JHUHAMUYECKUX  TIOBEPXHOCTEH,  (DYHKIIMOHATBHOE
Ha3HAYE€HHE KOTOPBIX — B3auMojelcTBUe co cpeaoil. OCHOBHOE
TpeOOBaHNE K JMHECHWHBIM AJIIEMEHTAM MOJEJICH TaKuX ITOBEPXHOCTEH —
3aKOHOMEPHOE, KeIaTeIbHO MOHOTOHHOE M3MEHEeHHE nuddepeHInaibHo-
FCOMETPUYECKUX XapaKTEPUCTUK BJIOJIb KPHBOW. 3ajmadya MOXKET OBITh
pellieHa BapUaTUBHBIM JTUCKPETHBIM T€OMETPUUECKUM MOJICIIMPOBAHUEM,
KOTOpoe  Tmpeamnojaraer  GOpMHpPOBAHHME I HMCXOAHOTO  psijaa
MMPOMEKYTOUYHBIX TOUYEK CrylleHusd. /[uckpeTHas MoAenap KpUBOM COCTOUT
U3 TOYEUHOIO psifa, 3aJaHHBIX TIE€OMETPUYECKUX XAPAKTEPUCTHK U
anroputMma crymenus. OCHOBHas mpoOiieMa BapHaTHUBHOTO TMOJAXOJa K
dbopMupoBaHUi0O OOBOJIOB B TOM, YTO KpHBAasi M €€ XapaKTEPUCTHKU HE
ONIpPEAEIEHbl OAHO3HAYHO HA BCEX 3TaNax MOJCIUPOBAHUSL.

Pa3zpaboTka anroputMoB (popMUPOBaHUS OJHOMEPHBIX OOBOJOB, HE
TpeOYIONUX aHATUTUYECKOTO TMPEJCTABICHUS €T0 YYaCTKOB, CIIOCOOHBIX
oOecreunuTh 3aJlaHHbIE TEOMETPUYECKHME CBOWCTBA KPHWBOW  J1acT
5h(PEeKTUBHBIIT ~ MHCTPYMEHT  peIIeHHs  3a7ad  TeOMETPHYECKOTrO
MO/JIEJIMPOBAHUSL.

AHnanuz nocneonux ucciedosanuit u nyoaukayuin. Cnoco6
dopmupoBanus raaakoit JIIK mocrosHHOro xoma mpemnoxken B [1,3].
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JIIK ¢popmupyeTcs Ha OCHOBE MCXOAHOTO TOYEYHOTO psija Ha3HAUCHHEM
IIPOMEXKYTOUYHBIX TOUEK crynieHus. Kaxapie Tpy nmocienoBaTeabHbIE TOUKN
onpenensioT npuieraromyto miockocts (I1I1). YeTsipe mocnenoBaTenbHbIe
II1, npoxoxsmue yepes I-t0 u I1+1-10 TOukM OrpaHMUMBAIOT TETpadpP.
Ilemouka 1OCIENOBATENBHBIX TETPA3APOB, OIPENCICHHBIX Ha BCeEX
ydacTKax, SIBISETCS OO0JACThIO PACIOIOKEHUS TJIAJIKONM KPUBOU JIMHUU
IIOCTOSIHHOTO  XOJa, HWHTEPHOJUPYIOLIEH MCXOAHBIM TOYEYHBIM PAL.
Kpyuenne Ha ydactkax JIIIK omenmBaercs BemmuuHoii (B;”) otHOmenns
yriia Mexay coceauumu [T (goi) K JUIMHE COOTBETCTBYIOLIEH XOPIbI

compoBosknaromeil nomanoi smuun (N = I;I+l‘). Touka cryuieHus

Ha3HavaeTcss BHYTpU Terpasapa pacnonoxenus JIIIK. B pesynbrate
NOCJIEIOBATENIbHBIX CTYIIEHUH, B Mpeiese, MOTyYuM HenpephIBHbI 00BOA
NOCTOSIHHOTO XOJ1a, B KaKJIOM TOYKE KOTOPOr0 CYHIECTBYET €JUHCTBEHHOE
NOJIOKEHWE OCHOBHOIO TPEXTPAHHHMKA. BBINOJHEHHE TpU  KaXIOM

CTYIIEHHH  YCIIOBHSA Bi(el > B, > B/ o6ecnieunsaer  perynsprocTs

3Hauenuii kpydenus (Bj) B Toukax o6soga [2].

Hanoxenue na dopmupyemyro JIIK gomomHUTENBHBIX YCIOBUN
TpeOyeT ompeieNIeHUus COOTBETCTBYIOIIEH 00JIaCcTH BO3MOXKHOTO pEILIECHUs
BHYTpPH TeTpasdapa pacnonoxenus 11K,

Dopmynupoeka  uyeneu - cmamvu.  Viccnenosatb  yciIoBHS
dopmupoBanust JAIIK mocTrossHHOTO X0Ja C MOHOTOHHBIM H3MEHEHHUEM
paZNycoB COMPUKACAIOUIUXCS OKPYKHOCTEH U cdep.

Ocnoenasa uwacms. PacCMOTPUM TOUYEUYHBIN psJl, pACTIOIOKEHHBII HA
kpuBoii muHMM | mocTosHHOrO X07a, BHONB KOTOPOH  pagHycChl
COTIPUKACAIOIINXCSA OKPY>KHOCTEH U chep MOHOTOHHO BO3PACTAIOT B OJTHOM
HarnpasyieHuu (puc. 1).

Ti+1 Ti /_’

7
l 4i+ /

Puc.1.
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Kaxkple 4eThIpe MOCIEN0BATENLHBIE TOUKH ONPEACISIOT chepy —
Cai(i-1, 1, 1+1, i+2) u ne npunaanesxamue eif oxpyxaoctu —Okpi(i-
1,1, 1+1) u Okpi+1(i, 1+1, 1+2) (puc. 1).

Ha puc. 1 xpusas | pacnonosxena Takum o6pazom, 4TO B3I
Habmonarens HarpasineH Brons npamoit (1, 1+1). Konryper Cehi.q, Cahi,
Cghix1 — OKPYKHOCTH MAaKCUMAIBHOTO pajaUyca, PACIOJOKEHHBIE B
mwiockoctu Pj, mpoxoxsmieil nepnenaukynspuao xopae [I, 1+1] uepes ee
cepenuny. Okpiu OKpij+1 npoerupyrores B xopasl koutypa Cahj.

Korna paccrosiuue mexay toukamu I-1, 1, 1+1, 1+2 6eckoneuno
Masno, TO OHU ompenaensor conpukacaromyocs chepy (CChi) wu
conpukacarommecs  okpyxknoctd (CO;j u  COjyq). Bszaumnoe
PacmoioKEHNE LIEHTPOB CONPHUKACAIOLIUAXCS chep (TH) u
compuKacarommxcs okpyxnocreii (I[j) B COOTBETCTBUM C YCIOBHEM

‘l[l-,T l-‘>‘l[l-,T i—l‘ 03HaYaeT MOHOTOHHOE BO3pacTaHue BAONL |

ch
panuycoB compukacalomuxcs chep (Ry™ ), a BbimonHenue ycnosus
‘ll i i‘ < ‘[[ i1 i‘ O3HaYaeT Bo3pacTaHue paguycos kpususasl (R;).
CCqhi+y onpenemum npoxoxaenueM uepes COjrq(l, i1+1, 1+2) u
OeckoHeyHO Omu3Kylo Touky I+3. MOHOTOHHOE BO3pacTaHMe Ricqb

o3HadaeT, 4yto Touka 1+3 pacnonoxena 3a mpenenamu CCehi. Touku
I+1, 1+2, i+3 onpenensror CO;+p u ipu 31oM Riv2>Ri41.

Takum 00pa3oM, KpuBasi JTMHMS IIOCTOSHHOIO XOJa, BIOJb KOTOPOM
pajuychl  CONPUKACAIOIIMXCS OKPYKHOCTEH M cdep MOHOTOHHO
BO3pACTAIOT B OJHOM HANpABJICHHMH, PACIIONAraeTcs 3a NpeleiaMH CBOMX
compukacaromuxcs chep. B pe3ynbTaTe aHaNIOIMYHBIX PacCyXACHUI
MOYKHO II0Ka3aTh, YTO KPUBasi IIOCTOSHHOTO X0/a, BIOJIb KOTOPOM PaguyChl
KPMBU3HBI M PaJMyChl CONPHKACAIOMMXCS Chep BO3PACTAIOT B PA3IHMIHBIX
HAIPaBICHUSX, PACIION0KEHA BHYTPH CBOMX COINPHKAacaromuxcs cdep.

[Ipy  yBEIWYECHUM pACCTOSHMI MEXKIy MOCIEIOBATENbLHBIMH
TOYKAMM, NpUHAANEKAUMH |, ompenmensemble STUMHM  TOYKAMH
okpyxuoctu u chepol (Oxpi 1 Cghj) 6ynyr nepecekars kpusyw. Chj
nepecekaer | B Touxax i-1, i, 1+1, 1+2. Yuactku kpusoii ...i1-1, i-i+1,
I+2... pacnonoxens! 3a npenenamu Cehi, a yuactku i-1-1 u 1+1-1+2 —
BHyTpH Hee. W3 srtoro cmemyer, uro mocnenosarenssie Cohiq, Ceh,
C¢hi+1 orpannumsaror 06acth (Jj), BHyTpH KOTOPOM PACIIONOKEH YUaCTOK
I-1+1 xpusoii |. Ha puc. 1 nmoxasaso ceuenue 0j mIockocTsio Pj.

AHanorudnsle 006IIACTH, ONpPEAECICHHLIE HA OCTAlbHBIX YYaCTKAaX,
COCTaBJISIIOT 001acTh Bo3MOxHOro pacrnonoxenus JIIK. Bce xpubble
JIMHUM, HMHTEPIIOJMPYIOIIUE TOYEUHBIH PpsJl, XapPaKTEPUCTHKH KOTOPBIX
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COOTBETCTBYIOT ~XapakTepuctukaMm |, Haxomarcs BHyTpu o6mactu
BO3MOskHOTO pacronoxenus JITK. Jlns kpusoii | o6macts d;j pacnonoxena
sa mnpemenamu  C¢hj, a s KpUBOM, BIOIL KOTOPOH  PagUyChl
CONPHUKACAIOIINXCS OKpY>KHOCTEHN u cdep BO3pACTalOT B
IPOTHBOIIOJIOKHBIX HAMPABJIEHUSX, O; pacnojoxkena BayTpu Cohi.

KpuBylo JHMHUIO TOCTOSSHHOTO XOZia, BJOJIb KOTOPOW paanycChl
KPUBU3HBI M COINpPHUKACAIOMIMXCA C(PEep MOHOTOHHO BO3PACTAIOT WM
yObIBalOT, OyZeM Ha3bIBaTh MOHOTOHHOM. BO3MOHBI BOCEMb Pa3IMYHbIX
BapUMAHTOB COYETAHWW YKa3aHHBIX XapakTEepUCTHK KpuBoi. JloOyro
KPUBYIO JIMHUIO MOXKHO paccMaTpHBaTh KaK COCTOAILIYIHO M3 YYacTKOB
MOHOTOHHBIX KPUBBIX.

Monoronnsie yuactku JIIK dopmupyroTrcs Ha3HaueHHEM TOUYEK
CTYLICHHS] BHYTPU 00JIaCTH BO3ZMOXHOTO IO YCJIOBUSIM 33J]a4M PEIIEHUS.

Buisoowt. Tlpensioxen crocod GopMHUpPOBAHUS HA OCHOBE TOYEHUHOTO
psija MpOM3BOIBHON KOHPUTYpaly JTUCKPETHO MPECTABICHHON KPHUBOM
(JTIK) C  peryjsipHbIM U3MEHEHHEM Kpy4eHHUS, paguycoB
compukacaromuxcs okpyxkHocrer u chep. AIK dopmupyercs mno
ydacTKaM, BJOJb KOTOPBIX OO0EecrneyrnBaeTcs MOHOTOHHOE W3MEHEHHE
T€OMETPUUECKUX XAPAKTEPUCTUK KPUBOM.

MOHOTOHHBIE Y4YacTKU (OPMUPYIOTCS CTYHIEHUEM HCXOJHOTO
TOYEYHOTO Ppsila W HE TPeOYIOT aHAIUTUYECKOTO MPEACTABICHHUS.
Omnpenenenue 06J1aCTU BO3MOKHOTO 1O YCIOBHUSIM 331a4d PACIIOIOKEHUS
KPUBOW  TO3BOJIIET  OIEHHWBATh  MAaKCUMaJbHYIO  aOCOJIOTHYIO
OTPenTHOCTh, ¢ Kotopoi JIIK nmpeacrasnser popmupyeMbiit 00BOI.
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MOJAEJIOBAHHS JUISTHKHU ITIPOCTOPOBOI MOHOTOHHOI
KPUBOI JITHII

Xonoausik 10.B., I'aspunenko €.A., Iexenko O.B., Halinum A.B.

DopmyeanHs 00HOBUMIPHUX 00680016 3a 3a0AHUMU YMOBAMU - OOHA 3
Haubinbw 3ampedy8anux 3a860aHb 2eOMEeMPUUHO20 MOOeNt08ants. 3aoada
BUPIULYEMBCS 8APIAMUBHUM OUCKDEMHUM 2e0MEeMPUUHUM MOOENI08AHHIM,
sKe nepeodauae GopmyearHs OJis1 GUXIOH020 pPSAOY NPOMINCHUX MOYOK
3eyujeHHs. JJuckpemna mooenb Kpugoi CKIA0AEMbCs 3 MOUK08020 psdy,
3A0aHUX 2e0MeMPUYHUX XAPAKMEPUCTNUK T aN20PUMMY 32YUeHHS.

Juckpemno npeocmasnena kpuea ([{IIK) gpopmyemocsa 3eywenuam
BUXIOH020 MOYKOB020 POy 008LIbHOI KOHGicypayii no OLIAHKAM, HA SKUX
MOMNCIUBO 3abe3nedumu MOHOMOHHY 3MIHY 3HAYEHb il Xapakmepucmuk.
Monomonni Oinanku cmukyromscs 6 ocobaueux mouxax. Koowcni mpu
nocnioosui mouku J[IIK euznauaroms npunsearouy niowurny. Homupu
npunsearoyi  NIOWUHU, WO NPOX00samb uepes 08I NOCAI006HI MOUKU,
oomedicytomes mempaedp. Jlanyioe nociiooeHux mempaeopis, GUZHAUEHUX
Ha 6cCix OWIAHKAX, € 001acmio po3smauly8aHHs 21a0Koi Kpueoi JaiHii
NOCMIIHO20 X00Y, KA IHMepnooe SuUxioHut moukosuti psod. Ckpym Ha
oinsankax JIIK oyintoemovcs @enuyunoo GiOHOCUHU KYyma Midc CYCIOHIMU
NPUIACAIOYUMY  NJIOWUHAMU 00  O0BJCUHU  BIONOBIOHOI  XOpOu
cynposoodoicyouoi  namanoi  ninii. Touka 32yujeHHs NPUBHAUAEMBCA
ecepeouni mempaeopa posmawysanuns JIIK. B pe3ynemami nociioouux
32yUeHb OMPUMAEMO Oe3nepepsHull 008i0 NOCMIUHO20 X00Y, 8 KOJICHIU
Mmouyi K020 ICHYE €OUHe NONONHCEHHS OCHOB8HO20 mpucpanHuxa. Touxa
32YUjeHHs NPUHAYAEMbC MAKUM YUHOM, W00 3HAUEeHHS CKDYMY 8 MOYKAX
HIIK 3minosanucs monomonuo. lLle 3abesneuye pezynsapHicmv 3HA4eHb
CKpYymy 8 mouxax 06800y.

Haxnaoennss na cgopmosany HIIK oooamkosux ymos eumazae
BU3HAYEHH  BIONOBIOHOI  00J1ACMI  MOMNCIUBO20  DiUleHHs  8CepPeOUHi
mempaeopa pozmautysanus J[1IK.

Kniouosi cnosa: ouckpemno npeocmasnena kpusa ([AIIK), ckpym,
Ppaoiyc KpUuBU3HU, MOHOMOHHICMb 3MIHU XAPAKMEPUCTIUK.

MODELING OF AREA OF A SPATIAL MONOTONOUS CURVE
Kholodnyak Yu., Gavrilenko E., Ivzhenko A., Naydysh A.

The formation of one-dimensional contours on the basis on the given
conditions is one of the most popular geometric modeling problems. The
problem is solved by variative discrete geometric modeling, which assumes
the formation of intermediate points for the initial set of condensation
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points. The discrete model of the curve consists of a point sets, given
geometric characteristics and a condensation algorithm.

A discretely presented curve (DPC) is formed by a condensation of
the initial point set of an arbitrary configuration in areas on which it is
possible to ensure a monotonic change in the values of its characteristics.
Monotone plots are joined at special points. Every three consecutive points
of the duodenum define an adjacent plane. Four adjacent planes passing
through two consecutive points limit the tetrahedron. The chain of
consecutive tetrahedrons defined on all segments is the region of the
location of the smooth curve of the constant stroke line interpolating the
initial point sets. The torsion on the sections of the DPC is estimated by the
value of the ratio of the angle between adjacent adjacent planes to the
length of the corresponding chord of the accompanying broken line. The
point of thickening is assigned inside the tetrahedron of the DPC. As a
result of successive condensations, we obtain a continuous bypass of a
constant stroke, at each point of which there is a single position of the main
trihedron. The point of condensation is assigned in such a way that the
values of the torsion in the duodenum points change monotonically. This
ensures that the torsion values are regular at the points of the bypass.

The imposition of additional conditions on the DPC formed requires
the definition of the corresponding region of a possible solution within the
DPC arrangement tetrahedron.

Keywords: discretely presented curve (DPC), torsion, radius of
curvature, monotone change of characteristics.



