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TaBpHuyecKuii rocyJapCTBEHHBIN arpOTEXHOIOTMYECKUI YHUBEPCUTET

A.B. HAWJIBIII

MenuTononbCKuii rocy1apCTBEHHBIN Me1arorn4ecKuil yHupepcuteT nuMeHu bornana XMenbHUIKOro

JUCKPETHOE MOJIEJUPOBAHUE OJHOMEPHOI'O IPOCTPAHCTBEHHOTI'O
OBBOJA HA OCHOBE OBJIACTH BO3MOXHOI'O PACIHIOJIOKEHU S KPUBbIX
C3AJAHHBIMUA TEOMETPHYECKUMU XAPAKTEPUCTUKAMM

Paccmampusaemes 3a0aua popmuposanus npocmpancmeeHHbiX 0OHOMEPHBIX 0080008 ¢ 3AKOHOMEPHBIM
U3MeHeHueM KpUBU3HbI, KpYueHUs, paouycos conpuxacarouwuxca cipep. 06600 popmupyemcs ceyujernuem UcXo0H020
MOYEYHO20 pAOA NO YYACMKAM, HA KOMOPLIX 0becneuueaemcs MOHOMOHHOE USMEHEHUe 2eOMeMmpPUYecKux
xapaxkmepucmux. Touku czywjeHus HA3HAYAIOMCA GHYMPU O0OIACMU B03MONCHO20 PACNONONCEHUS KPUBbIX C
3A0AHHBIMU 2e0MEMPULECKUMU C80UICIBAMU.

Kniouesvie cnosa: monomounas Ouckpemuo npeocmaenennas xpusas (JIIK), conpuxacaiowasca
OKDYICHOCMb, — conpukacawowaacs cgepa, xo0 Kpueou, mempaddp pacnonoxcenus JIIK, mpexepannux
npunezaiowux cgep.
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MeniTonoabChKUil AeprKaBHUN MeJaroriyHuii yHiBepcuTeT iMeHi bornana XMenbHUIBKOTO

JUCKPETHE MOJEJIOBAHHA OJHOBUMIPHOI'O ITPOCTOPOBOI'O OBBOAY HA OCHOBI
OBJIACTI MOXJINBOT'O PO3TAIIIYBAHHSA KPUBHUX I3 3AJAHUMU TEOMETPUYHUMU
XAPAKTEPUCTUKAMMU

Posensoaemvca 3adaua opmysanus npocmoposux 00HOBUMIPDHUX 00800i8 i3 3AKOHOMIPHON 3MIHO
Kpusunu, ckpymy, paoiycie cmuynux cgep. O08i0 popmyemvcs 32yujeHHAM BUXIOHO20 MOYK08020 pAOY NO
OUNAHKAM, HA AKUX 3a0e3neuycmvcsi MOHOMOHHA 3MiHA 2eoMempuyHux Xxapaxmepucmux. Touku 32yujenns
NPpU3HAYAIOMbC  BCePeOUHi  00ACME  MOMCIUBO20  PO3MAULYBAHHA  KPUBUX 13  3A0AHUMU  2€0MEMPUUHUMU
611ACMUBOCAMU.

Kniouosi cnosa monomonna ouckpemmno npeocmasgiena kpusa (JIIK), cmuune xono, cmuuna cgepa, xio
Kpueoi, mempaedp posmautysanns JJIIK, mpuepanuux cgep. wo npuisieaioms.
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DISCRETE MODELING OF ONE-DIMENSIONAL SPATIAL CONTOURS ON THE BASIS OF A
POSSIBLE LOCATION OF CURVES WITH GIVEN GEOMETRIC CHARACTERISTICS

The task of the formation of spatial one-dimensional contours with a regular change of curvature, torsion,
and the radiuses of the adjoining spheres is considered in this article.The contour is formed by thickening of the
initial points set along the sections on which monotonous change of geometric characteristics is provided.The points
of thickening are assigned within the area of the possible location of curves with given geometric properties.

Keywords:monotonous discretely represented curve (DRC), osculating circle, tangent sphere,trend of
curve, tetrahedron of the DRC location, trihedron of adjacent spheres.

IocranoBKka nmpood/1eMbl

OnHOMepHBIE 00BOABI HCHONB3YIOTCS B KaUECTBE MHCTPYMEHTA PEIICHHUS MHOTHX 33/1a4 T€OMETPHIECKOTO
MoJienpoBanus. [IpuMepamMu Takux 3a/1a4 MOTYT CIY)KUTh NPHOJIVKCHHBIE BBIYHUCICHHS, TIOCTPOCHHE TPaUKOB,
OITMCHIBAIOIINX SBJIEHUS W Ipouecchl, (OPMUPOBAHUE MOBEPXHOCTEH Ha OCHOBE JIMHEWYATHIX KapkacoB. OOBoJ
OIMpCACIACTCA HNCXOJHBIM TOYCYHBIM pAaOM, Q)HKCPIpOBaHHI)IMI/I r€OMETPUICCKUMU XapaKTCpUCTUKaMHU,
Ha3HAUYEHHBIMH B HCXO/AHBIX TOUKAX, 3aJAHHON 3aKOHOMEPHOCTHIO U3MEHEHHUS XapaKTEPUCTHK BAOJIb 00BOJA.

Ha nmansbrii MoMeHT Hamboiee pa3pabOTaHbl METOIBI HEMPEPBIBHOTO T€OMETPUYECKOT0 MOACTMPOBAHUS
OJTHOMEPHBIX 00B0m0B. OOBOJ (GopMHUPYETCS y4acTKaMH aHATMTUYECKH 3aJaHHBIX KPUBBIX, COCTHIKOBAHHBIX B
HUCXOJHBIX TOYKaX C obecreueHueM 3aIaHHOT'O TMOopAAKa I'JIaIKOCTH. HapamHBaHHe yCHOBI/Iﬁ, HaKJ1aJbIBaCMbIX Ha

264



BICHHK XHTY M3(62), 2017 p., TOM 2 IPHKJIAJJHA TEOMETPIS TA
KOMIT’IOTEPHI TEXHOJIOT'IT

(opmupyeMBbIii 00BEKT, TpeOyeT yBeIMYEeHUs MapaMeTPUYECKOro YHCJIAa KPUBBIX JIMHUH, (GOPMHUPYIOIINX y4acTKU
o6Boza. Ilpu 3ToM HEen30eKHO BO3HHMKAIOT OCOOBIE TOYKW: TOYKM Iepernda, caMoIlepeceyeHus U CMEHbl Xoja
KpPMBOW, TOYKHM TIEPEMEHBl BO3pAacTaHUA-yObIBAaHMS BJIOJb KPUBOW KPUBM3HBI, KPYYEHHs, pPaJUycoOB
conpukacatomuxcsi cpep. HekoHTponupyemoe BO3HUKHOBEHHE OCOOBIX TOYEK CHM)KAET KayeCTBO IOJYy4aeMOTO
pelIeHusI.

Oco0eHHO BaX€H KOHTPOJbh BO3HHUKHOBEHHS OCOOBIX TOYEK IPH MOJCIUPOBAHUH JIHHAMHYECKUX
MIOBEPXHOCTEH, (PyHKIMOHATIHHOE Ha3HAUYECHHE KOTOPBIX — B3amMojeicTBhue co cpemoid. OcHOBHOE TpeOoBaHHE K
JTMHEHHBIM 3JIEMEHTaM MOJIEeH TaKIX MOBEPXHOCTEH — MAaKCUMAIIbHO BO3MOXKHBIH MOPSAOK TIaIKOCTH 00BOIA TIPH
MUHIMAaJIbHOM YHCIIE OCOOBIX TOUEKHA €r0 YIacTKaX.

3ajaya KOHTPOJISI BO3HUKHOBEHHS OCOOBIX TOYEK MOXKET OBITh pelIeHa BapHAaTHBHBIM JUCKPETHBIM
reoMerpuueckuM MopenupoBanueM [3]. Popmupyemas KpuBas MOpEICTaBICHA YIOPSIIOYCHHBIM MHOKECTBOM
NPUHAJIEKAIUX e TOYeK M TeOMETPUUECKHMH XapaKTepucTukamu KpuBoil. KpuBas ¢opmupyercst crymieHueM,
MPE/IoNaralouM ONpeAesieHne IS HCXOTHOTO TOYEYHOTO psAga TNPOMEXYTOUHBIX TodeK. Takoi Ioaxox
MO3BOJISIET OTKA3aThCS OT AHAIUTHUECKOTO IPEJCTABICHUS yJacTKOB KpPHBOIH M (GOPMHPOBATH O0OBOJ HMCXOIS W3
3a/JaHHBIX T€OMETPUIECKIX CBONCTB.

OcHoBHas mpoOiieMa AUCKPETHOTO IMOAXOAa K (OPMHPOBAaHHIO OOBOJOB B TOM, YTO KpHWBas U €€
XapaKTepUCTHKH HE OIpENeIeHBl OJHO3HAYHO HAa BCEX OJTamax MojaeimpoBaHus. HeoOxommma pa3paboTka
CHNEUAIBHBIX  KPUTEPUEB, IMO3BOJSIOLIMX  OLEHUBATh  XapaKTEPUCTUKU  JUCKPETHO  MPEACTABICHHBIX
TEOMETPHUIECKUX 00pa3oB.

Co3maHue anropuTMOB (OPMHUPOBAHUS OJHOMEPHBIX OOBOJOB, HE TPEOYIONINX AaHaJHUTHICCKOTO
MPEJCTABICHAS €Tr0 YYaCTKOB, CIIOCOOHBIX OOCCIICYHTh 3aJaHHBIC TECOMETPHUYECKHE CBOWCTBA KPHBOW JacT
3¢ GEKTHBHBII HHCTPYMEHT PEIISHHS 3a/1a4 T€OMETPHYECKOTO MOISTUPOBAHHS.

AHAJIU3 MOC/IeIHUX HCCTeI0BAHMI 1 MyOauKa Uil

Crioco6 BapuaTHBHOTO MOJCIMPOBAHHS TIAJIKOM JUCKPETHO mpencraBieHHod kpuoi (JITK)
nocrosiHHOTO X0na mpemioxeH B [1]. JAIIK dopmupyercss Ha 0CHOBE MCXOJHOTO TOYEYHOTO Psiia Ha3HAYECHUEM
MIPOMEXYTOUHBIX TOYEK crymieHusa. [Ipm 3TOoM moyaraeMm, 4To HCXOIHBIE TOYKH 3a/JaHBl 03 IMOTPENIHOCTH W B
IIPOLIECCE MOJEIUPOBAHMS HE U3MEHSAIOT CBOEIO MOJIOKEHHUS.

Kaxnple Tpu mociefoBaTeNbHbIE TOYKM ONpenessifoT mpuieratomyto miockocts (III1). Yersipe
nocnenopartensuble I111, mpoxoasiue yepes i-10 u i+1-10 TouKM OrpaHMYMBAIOT TeTpasp. DTOT TETPAdAP ABJIAETCS
0011acThI0 BO3MOXKHOTO pacnonoxenus K nocrosuHoro xona Ha ydactke (i,i+1). Ilenouka nocnenoparebHbIX
TETPa’APOB, OINpEIEICHHBIX Ha BCEX YYacTKax, SBISETCS OOJIACTHIO PACIOJIOKEHHS IJAAKOH KPHBOW JIMHUU
MOCTOSTHHOTO X0/1a, HHTePIOIUPYIOLIEi HCXOAHBIH ToueuHbli psin (puc. 1).

-1l mempasop !
PACNONIOHCEHUA
HIIK IITi

Puc. 1. Ucxonnas odaacts pacnosnoxenust MK

Kpyuenune na yuyactkax JIIK ouneHuBaeTcs BEITMUYMHON OTHOLIEHUS yria Mexay cMexHbiMu 1111 k nnuHe
cooTBeTcTBYIOIIEH Xopapl conpopokiaromeil gomanoit aunuu (B;i?). Touka crymenus HaszHauaeTcs BHYTpU
terpaspa pacnonoxenus JIIK. B pe3ynbrare nocnenoBaTesbHbIX CTYILIEHUH, B IPEAeEIe, OTYYUM HENPEPhIBHBIN
00BOJI TOCTOSIHHOTO XOJid, B Ka)KJOH TOYKE KOTOPOrO CYLIECTBYET EIWHCTBEHHOE IIOJIOKEHHE OCHOBHOTO
TpéXrpanHuKa. PeryiaspHocTs 3HaYeHMi KpydueHus B Toukax o6Boma (Bj) oGecrieunBaer BEIONHEHUE YCIOBUS
Bi(/_Jl > Bi > Bi(p [P KaX]IOM CTYIIIEHHH.

Ipemmoxennsrii B [1] cmoco6 He ofecrednBaeT KOHTPOJIb 3HAUYEHUH KPUBU3HBI M PaJlyCcoB
corpukacatommxcs chep B Togkax GopMUpyeMOTo 00BoAa.

B [2] nccnenoBans! ycnoBust GopMHPOBaHNS MOHOTOHHBIX KPHBBIX JIMHWH — KPUBBIX IIOCTOSIHHOTO XOJa,
BJIIOJIb KOTOPBIX PaJHyChl CONPHKACAIOLINXCS OKPYKHOCTEH M chep MOHOTOHHO BO3DPACTAIOT WM yObIBatoT. KprBas

JIMHUSL PACCMATPUBACTCS, KAaK TPAcKTOPHS MABIDKEHWsI TOUkH M, mpuHauiexaieidl HOpMaibHOW miockoctH N,
00KaThIBAIOIICH TOMSIPHBIIA TOPC, peOpO BO3BpaTa KOTOPOTO — KPUBAsk MOCTOSIHHOTO X012 (pHC. 2).
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Peopo
go3zepama

Tonapuuiii
mopc

Puc. 2. ®opmupoBanne MOHOTOHHOI KPHBOIi THHHU

YcTaHOBIEHBI yCIOBUS, IPH KOTOPBIX MOJLSIPHBIA TOPC OTIPEeNsieT MOHOTOHHYIO KPHUBYIO JIMHUIO.

Ocb kpusuznebl f, cootBeTcTBYIOMAs TekyeMy ToNo)eHu0 Toukn M, u npsmas N, KOTOpas MepeceKaeT
OCb KPUBHU3HBI B LIEHTpe compukacaromieiics chepst (F) non npsmev yriom, pasaesstor miockocts N Ha geTbipe
vactu. HakareiBanue derBeptr mwiockoctd N, B KOTOpOii pacrosoxena Touka M, Ha MONSAPHBIA TOPC 03HAYAET, YTO
BJIOJIb TPAEKTOPHH JIBHIKEHUS TOUKK M 3HAUEHUs PaJryCOB KPUBU3HbEI MOHOTOHHO yObIBatoT. Touku miockoctu N,
B HAIpaBICHWM KOTOPBIX MepeMeniaeTcs mpsiMas [, OMKCBIBAIOT KpPHBBIE, BAOIb KOTOPBIX PayChl
conpukacaromuxcs chep MOHOTOHHO yObiBaroT.Touka M, pacmonoxeHHas B uerBepTu mwiockoctd N, koropas
HaKaTbhIBAaeTCs Ha IIOJIOCTH IMOJISIPHOTO TOpCa M B HAIPABJICHWU KOTOPOH mepemerniaercs mpsiMasi N, JIBUraeTcs 1o
KPHBOH1, X0J1 KOTOPO# COBIAJAaeT C X00M pedpa BO3BpaTa ee MOJIIPHOI0 Topca.

CymiecTByeT BOCEMb Pa3IMYHBIX BAPHAHTOB COYETAHUI HAIPABICHUSA BO3PACTAHUS PAANyCOB KPHBH3HBI,
paIrycoB CONpPHUKAcAOMUXCs chep U X0a BIOIb MOHOTOHHBIX KPUBBIX. Bce BapHaHTBI MOXKHO OIPENEIUTE TPEMsI
rapamMeTpamMHu:

- HampaBJIEHUE X0/1a pedpa Bo3BpaTa MOJSIPHOTO TOpca KPUBOH;

- HanpaBJIeHUE OOKATHIBAHUS MOIIPHOTO TOPCa HOPMAIBHON IIIOCKOCTBIO KPUBOH;

- PaCIOJIOKEHNE B HOPMAIBHON MJIOCKOCTH TOYKH, ONHCBHIBAIOIIEH IPHU CBOEM ABIMXEHHH MOHOTOHHYIO
KPHBYIO.

[MpennoxxeHHas KiaccUpUKaIKs TO3BOJSIET PACCMATPUBATH JIFOOYI0 KPUBYIO KaK COCTOSIIIYIO U3 Y4acCTKOB
MOHOTOHHBIX KPUBBIX ¥ (HOPMHPOBATH €€ JIOKAJIbHO, 10 3THM y4aCTKaM.

Ha ocHoBanum MexaHu3sma (OPMHPOBAHUS MOHOTOHHOW KpPWUBOW IJIMHUU CIEJaH aHalu3 B3aUMHOTO
pacrioyio)KeHHsl ee CONpHKacaroumxcs okpyxkHocteil u cdep. Compukacaroniiecs: cepbl paccMaTpUBaIOTCs Kak
3a/IaHHBIE COTPUKACAIONIUMHUCS OKPY>KHOCTbIO M OECKOHEYHO OJHM3KON TOYKOW KPHBOW, a COMPHUKACAIOLIUECS
OKPYKHOCTH KaK JIMHUHM NEPECEUEHHs] CMEXHBIX COIPHKACAIOMUXCS cdep. YKa3aHHBIM aHaIn3 MO3BOJISIET CeNaTh
BBIBOJI O PAaCIOJIOKEHUM MOHOTOHHOW KPHBOH OTHOCHTENBHO €€ compukacarommxcs cdep. KpuBas nuaus
TIOCTOSTHHOTO XOJ1a, BJOJb KOTOPOH pPaaMychl CONPHUKACAIOIIMXCS OKPYXHOCTEH M cep BO3pacTaioT B OJHOM
HalpaBJICHNH, PACIIOJIOKEHA 3a NPEeIaMy ee conpukacaoumxces cdep. Ecnm B1oib> MOHOTOHHON KpUBOH pauychl
CONPUKACAIOIINXCS OKPYXHOCTEH M c(ep BO3PACTAIOT B pa3HBIX HAINPABJICHUSX, TO OHAa DACIOJIOXKEHA BHYTPH
CBOMX CoTpUKacaromuxcst chep.

Ilean ucceqoBanus

HccnenoBate ycnoBusi (hopMHpPOBaHUS OUCKPETHO IpexactaBieHHor kpusoi (IIK) mocrostHHOTO X0mMa C
MOHOTOHHBIM HW3MEHEHHEM paguycoB COINPHUKACAIONIUXCA OKpYyXHocTed u cdep. Paszpaborats cmoco0,
MO3BOJISIOIIMIT  ONPENIeNIUTh 00JaCTh BO3MOYKHOTO PACIOJIOXKEHHS KPHUBBIX, C 3a/JlaHHBIMH T'€OMETPUYECKHMHU
cBoicTBamMH. IIpeIUIOKUTh CXEMY CryHIEHHUs [POCTPAHCTBEHHOTO TOYEYHOrO psijia, KOTopash oOecredrBaeT
¢dopmuposanue J{I1K ¢ MOHOTOHHBIM U3MEHEHHEM I'€OMETPUIECKUX XapaKTEPHCTHK.

H3n0sxeHne 0CHOBHOTO MaTepHaJa HCCJIe0BAHUS

PaccMOTpUM TOYEUHBIH psijl, pacToNokKeHHbI Ha KpuBoi muHuM | TOCTOSHHOTO XOMa, BIOIB KOTOPOWH
panuychl CONPHKACAIONIIUXCS OKpPYXXHOCTEH M cdep MOHOTOHHO BO3pacTaloT B OJHOM HarpaBieHHH. Kaxibie
YeThIpe I10CJIE0BATEIbHBIE TOYKM ONpejensioT npuneraiomyro chpepy — IICgh; (i-1,1i, i+1,i+2) u nse
npuHaIexkaiue ei npuieratoume okpyxkuocru — [10; (-1, 1, i+1) u I10i44 (i, i+1, i+2).

Korma pacctosHme MeXmy TOYKaMH OECKOHEYHO Majo, TO OHM OINPENEISIOT CONPHKACAIOIIUECS
okpyxunoctu 1 chepoi(CO; u CCah;).

IIpy yBeNMUEHHWM pPAcCTOSHUH MEXAy TOYKaMmu, 3aJaHHbIMM Ha |, onpenenseMble 3TMMHM Toukamu
OKPYKHOCTH U c(hepbl OyyT nepeceKaTb KpUBYIO.

Hamnpasienue Bo3pactanust Baoib TodeuHoro pspa paguyco /10 u [1Cgh cooTBETCTBYET HAIPaBICHHIO
Bospacranus paguycos CO; u CCeh; snons .
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IIC¢; nepecekaer | B Toukax i1, i, i+1, i+2 (puc. 3).

(b

Puc. 3. PacnoJio:keHne MOHOTOHHOI KPHBOI OTHOCHTE/ILHO NpUJIeraomieii cepnl

Vuactku kpuBoit ...i—1, i...i+1, i+2... pacnonoxens 3a npenenamu I1C¢h;, a yaactku i—1 ... i m i+1...
i+2 — BHyTpu Hee. U3 storo cnenyer, uro nocnenosarensusie [1Chi 1, [1Ch;, I1Chi+1 orpanuumBaioT 06nacTs,
BHYTpH KOTOpOH pacronoskeH ydacTok i...i+1 kpusoit |. D1y o6nacts, umeromyo ¢opmy chepuyeckoro

TpEXIPaHHUKA, OyIEM Ha3bIBATh TPEXIPAHHUK HPHIIETAIOIUX Chep U 0003HAUMM Oj.

Jns kpusoii | Tpexrpannuk d; pacnonoxen 3a npenenamu [/Ch;, a 1yist KpUBOiA, BIOJIL KOTOPOI panychl
COTIPUKACAIONIMXC OKPYKHOCTEN 1 chep BO3PACTAIOT B MPOTHBOIOJIOKHBIX HAPABIEHHUAX, Oj PACIIONIOKEH BHYTPH
1 Cq;.
AHAJNOTUYHBIC TPEXTPAHHHUKH, OMPECICHHBIC HA OCTALHBIX y4acTKaX, COCTABIAIOT 00JaCTh BOZMOXKHOTO
pacnonoxxenuss monotonno# JIIIK. Bce KkpuBble JTUHHH, WHTEPIONUPYIONIME TOYCUHBIA PSIll, XapaKTEPUCTUKU
KOTOPBIX COOTBETCTBYIOT XapakTepUCTUKaM |, HaxoaaTess BHYTpH 00J1aCTH BO3MOXHOTO pacmonoxenust JIITK.

Touka crymenus (i.,) HasHauaeTcs B miockoctu Pj, nepnenaukynsproii xopae [i, i+1] u npoxonsuieit
yepe3 cepeluHy XOpAbl. McxonHas o0JacTh PacroONIONKEHHUS] TOUKU CrYIIEHHS — KPUBOJMHEHHBIH TPEyrojbHUK
1, 2, 3, momyYaeMelii B IepeCEeYeHUH TPEXTPAHHUKA O IWIOCKOCTEIO Pj (prc. 4) XapakTepuCTHKA KPUBOJIUHEHHOTO

TPEyroJbHUKA OAHO3HAUHO ONpeNensoT THII MoHOToOHHOIT JT1K.

HCqiri [1Cdi-1

.\"\\ 3 ‘

\

iy

o

[IC¢hi+2 = TICqhi

Puc. 4. ObsacTh pacnosio:KeHusi TOUKH CryHIeHust

Vuacrok JIIK (i, i+1) pacnionosken B npejenax TpexrpaHHuka Jj U oaHoBpeMeHHo 3a npeaenamu [1C¢hi»
u IICqhivp. OKpYXKHOCTH IepecedeHHs YKasaHHbIX cdep IUIOCKOCThI0 Pj MOryT OrpaHMYMBaTh 00JACTh
BO3MOKHOTO DACMONOKEHUS TOYKH 1. KpUBOIMHEHHBI MHOTOYrodbHUK, OrPaHMYEHHBIH Ayramu HATH
OKPY/KHOCTEH, MOJTy4aeMbIX B IIEPECEUCHUH TIOCKOCTBIO Pj TsTH nocsienosaTesbhbix npuieratromux cep (I1Cehi.,
... ITCqhi+y), Gynem Ha3bIBaTh 06J1ACTHIO PACTIONOKEHUS TOUKH cryienus i-ro yuactka JTTK u 0603Hauum A ;.

CrylieHye Opou3BOAUTCS HA YYacTKaX ¢ MAKCHMAJbHOM 06macThio pacnonoxenus JIK. HasHauus i, Ha
yuactke (i, i+1) nosyyaem nociea0BaTeNLHOCTh Y3108, ONPEAENSIOMUX 1Ba HOBbIX ydacTka — (i, i) u (ie., iI+1),
uetbipe HOBble npuieratoume chepoi: [ICH(1-2, 1-1,1,1..), [IChi(i-1,1, i, i+1), [IC;i(i, i, i+1,i+2),
IIC¢h;i(i., i+1, i+2, i+3) u mecTh HOBBIX TPEXIPaHHUKOB Hpuierarmux chep (0°).
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Ha yuactkax (i, i.,) u (i, i+1) Tpexrpannuku 0 orpaHMYeHbI NPUJIETAIONUME cepaMH, TIONTydEHHBIMU
B pe3yjibTaTe HasHaueHWs TOukM crymenms. Ha yuactkax (i—2,i-1), (i-1,1), (i+1,i+2), (i+2,i+3)
TPEXIPaHHUKU O°° OTpaHMYEHbl UCXOAHBIMH M BHOBb C()OPMHMPOBAHHBIMH MIIPMIIETAIOIIMMH c(epaMu, KOTOPbIE
JIOKaJIM3YIOT UCXO/IHBbIC TPEXIPAHHUKH Tpuiieraroniux chep. HaszHaueHue TOUKH cryuieHus B npeaenax obmacta A
rapaHTHPYET PACTIONOKEHNE TPEXTPAHHUKOB O~ B TIPEeNIax MCXOIHON 00macTn pacnionoxenus JITTK.

Hasnauenue Toyek cryuieHus BHyTpu obnactu A He0OX0AUMOE U TOCTATOYHOE YCIOBHE HOPMHUPOBAHHS
monotornoi JIIK. B ciyuae nasnauenus i, na rpanune A;, nanpumep Ha I1Cehi,, TpexrpaHHUKH 0i1“ m 0i"
BBIPOJIATCS B OTCEKHU 3ToM cepbl. B aToM ciryuae yuacrok JIIIK (i—2 ... i) Gyzmer popmupoBarhbes kak cepudeckas
kpuBasi, npunamnexamas [1Cqhi,. Ecnu i, HasHaunth 3a mpenenamu A, HaIpUMeEpP, BHYTPU KPUBOIMHEHHOTO
Tpeyronbuuka 2,21,23 (puc. 4), TO TOMy4UM TPEXTPAHHUKHU 01" U 0j2", ONpeensIonme y9acTKu MOHOTOHHOM
HAIIK mpaBoro xona, BIOJb KOTOPOM paguyChl CONPUKACAIOIIMXCS OKPY)KHOCTEH MOHOTOHHO BO3pacTaroT, a
panmycel compukacaromuxcs cdep yosBator. B stom cimywae [JIIK Oyzer cocTtosTh Kak MHHUMYM U3 TpEX
MOHOTOHHBIX y9aCTKOB

Hanmume mocTosSHHO JIOKaIN3YIOMIEHCS B pe3yIbTaTe MOCIEA0BATENBLHBIX CTYIICHHH 001acTH BO3MOXKHOTO
pacnonoxeHusi 00BOAA, NMPH COXPAaHEHMM HCXOAHBIX XapaKTEPUCTHK TPEXTPAaHHUKOB Mpuieraromux chep —
HeoOxonnMmoe ycioBue GpopmupoBanus MmoHoToHHOU JITTK.

MoHotoHnuble y4yactku JIITK ¢opMupyroTcst crymeHneM HCXOJHOrO TOUYEYHOTo psiia Mo clieaylouien
cxeme.

1. Ha KaXJI0M YYacCTKE, OTpaHUYC€HHOM JABYMSA IMOCJICAOBATCIbHBIMU HMCXOJHBIMHU TOYKaMH, q)OpMI/IpyeTCH

tetpadap pacnosoxeHuss JIIK. ITapameTpbl TeTpa’ApoB MO3BOJSMIOT ONPEAETUTh XOJ M HalpaBlIeHHE
yBeJIUUeHHs 3HaueHUH kpydenus srous JITK [1].

2. Buyrtpm xaxmoro terpasapa ompeneisiercst obnacte pacrionoxenus JIIK, orpaHudeHHass npHIeTarOIMMA
cepamMu — TPEXTPaHHHUKH NPHUIIETAIONINX cdep.

3. Toukw crymeHust Ha3HAYAIOTCSI BHYTPH 001aCTH BO3MOKHOTO pacnonoxkerus JIIK.

B pesynbpTare Kaxmoro CrymeHds MOTy4aeM TOYEYHBIM psf, BAOIb KOTOPOTO PagHyChl MPUIIErarOLIUX
OKpYXXHOCTEH M chep BO3pacTaloT B TOM K€ HANpaBJICHWH, YTO M y UCXOAHOTO TOYEYHOro psna. Hammume mocne
Ha3HA4YeHMs] KaKAOW TOUYKM CrYLICHUS TOCIIEI0OBaTeNbHO JIOKalmu3ykomeiics obxactu pacronoxenus JITK
obecrieunBaeT CXOXJEHHE IMpolecca MOJACIUPOBAHUS K (OPMHUPOBAHHIO YYaCTKOB, BJIOJb KOTOPBIX 3HAYCHUS
KpY4eHHs, KPUBH3HBI U PAJIUYCOB CONPHKACAIOIIUXCS Chep U3MEHSIOTCSI MOHOTOHHO.

BoiBoabl

[Mpennoxen crnocobd GopMHUPOBAaHUS HA OCHOBE TOUEYHOTO Psia MPOU3BOJILHON KOHPUTIYpAILMK AUCKPETHO
npeacraBneHHol  kpuBod (IIK) ¢ perymsipHeIM HU3MEHEHHEM KpY4YEHHUS, paliyCcoB COIPHKACAIOIINXCS
okpyxHocreii u cpep. AIIK dpopmupyercst o ydgacTkam, BIOJIb KOTOPHIX 00ecriedrBacTCss MOHOTOHHOE U3MEHEHHE
TEOMETPUYECKUX XapaKTEPUCTUK KPUBOU.

MOHOTOHHBIE Y4YacTKH (OPMHUPYIOTCS CTYIIEHHEM HCXOJHOTO TOYEYHOrO psifa W He TpeOyioT
AQHATMTHYECKOTO NpezcTaBieHns. OnpeaeneHne 001acTn BO3MOKHOTO 0 YCIOBHSAM 33/1a41 PACIIONIOKECHUS KPUBOM
M03BOJISIET OI[CHUBATh MaKCUMaJIbHYIO a0CONIOTHYIO MOrpeInHOCTh, ¢ kotopoit JAIIK npencrasnser dpopmupyemsrit
00Boz. OKOHYATEIIFHOE PEIICHNE MOXKET OBITh TOJTY4YE€HO B BHAE CONPOBOKIAIONICH JTOMaHOH JTUHHUH, PACCTOSHHE
OT KOTOpPOM J0 KpPUBOM C 3aJaHHBIMM TI'€OMETPUUECKMMH CBOMCTBAMM HE IPEBBIIIAET 3apaHee HAa3HAUYECHHOM
BEJIMYMHBI.
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