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MenuTononbCKuii rocy1apCTBEHHBIHN Me1arorn4ecKuil yHuBepcuTeT nuMeHn borana XMenbHUIKOro

JAUCKPETHOE MOJIEJIUPOBAHUE OJHOMEPHOI'O ITPOCTPAHCTBEHHOI'O
OBBOJIA HA OCHOBE OBJIACTHU BO3MOKXHOI'O PACIHIOJIOKEHU S KPUBBIX
C 3AJAHHBIMUA TEOMETPHYECKUMU XAPAKTEPUCTUKAMM

Paccmampueaemcst 3a0aua ghopmuposanust nPOCMPAHCMBEHHBIX OOHOMEPHBIX 0080008 C 3AKOHOMEPHbIM
UsMeHenueM KpUuBU3Hbl, KpyueHus, paouycos conpuxacaiowuxcs cgep. 06600 gpopmupyemcs ceyuwenuem ucxooHo2o
moueuHo2o0 psda NO YHACMKAM, HA KOMOPbIX 00eCneyusaemcs MOHOMOHHOE UBMEHEHUEe 2e0MempuiecKux
xapaxmepucmuk. Touxu ceywjeHuss HA3HAYAIOMCA 6HYMPU O0OIACMU  BO3MOINCHO20 PACNONOICEHUS KPUBLIX C
3A0AHHBIMU 2€0MEMPULECKUMU CEOUCMEAMUL.

Knrouesvie cnosa: monomonnas ouckpemuo npeocmasinennas kpueas (HIIK), conpukacaiowasncs
OKpYJICHOCMb, — conpukacaiowaics cgepa, x00 Kpugoiu, mempadsop pacnonoxcenus JIIK, mpexepannux
npunezarowux cgep.
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MeniTonobChKUil Aep)kaBHUMN MeJaroriyHuii yHiBepcuTeT iMeHi bornana XMenbHUIBKOTO

JUCKPETHE MOJEJIOBAHHA OJHOBUMIPHOTI'O ITPOCTOPOBOI'O OBBOAY HA OCHOBI
OBJIACTI MOXJINBOT'O PO3TAIIYBAHHSA KPUBHUX I3 3AJAHUMU TEOMETPUYHUMHU
XAPAKTEPUCTUKAMMU

Posenaoaemvca 3adaua opmyseanus npocmopogux 00HOBUMIpHUX 00800i8 i3 3AKOHOMIPHOK 3MIHOW
Kpusunu, ckpymy, paoiycie cmuynux cgep. O08i0 popmyemvcs 32VujeHHAM BUXIOHO20 MOYKO08020 pAOY NO
OIIAHKAGM, HA SKUX 3a0e3neuyemvcsi MOHOMOHHA 3MIHA 2eoMempuyHux xapaxmepucmux. Touxku 32yujenus
NPUSHAYAIOMbCSL  8CePeOUHi  0ONACMI  MOJICIUBO20 POIMAULYEAHHSL KPUBUX 13 3A0AHUMU  2€OMEMPUYHUMU
671ACMUBOCMISAMU.

Kmouosi cnosa monomonna ouckpemno npedcmaenena kpusa (HIIK), cmuune xono, cmuuna cghepa, xio
Kpueoi, mempaedp posmawyeanns JAI1K, mpuepannux cgep. wo npunseaioms.
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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.

IMocTanoBka npodJeMbl

OpmHOMEpHBIE 00BOJIBI MCIIONB3YIOTCS B KaUYeCTBE HHCTPYMEHTA PEIICHUST MHOTHX 3a/1a4 T€OMETPHUYECKOTO
MonenupoBaHus. [IprMepaMu Takux 3aad MOTYT CIY)KHTh MPHUOJIMKCHHBIE BBEIYUCIICHIS, TOCTPOCHIE IpadUKOB,
OIMCHIBAIOIINX SBJIICHUS ¥ TPOILECCH, (POPMHPOBAaHUE MMOBEPXHOCTEH HAa OCHOBE JIMHEHUATHIX KapkacoB. OOBox
OTIPEACIIACTCA HUCXOJHBIM TOYCYHBIM pAaoM, (1)I/IKCI/IpOBaHHI)IMI/I TCOMETPUUCCKUMU XapaKTECpUCTUKaAMHU,
Ha3HAYEHHBIMU B UCXOJHBIX TOYKAX, 33JJAHHON 3aKOHOMEPHOCTHIO H3MEHEHMSI XapaKTePHUCTUK BJOJIb 00BOA.

Ha nmannberii MoMeHT Hambosiee pa3zpaboTaHBI METOABI HENPEPHIBHOTO T'€OMETPHUYECKOTO MOJIECTHPOBAHUS
OJHOMEPHBIX 00BO7I0B. OOBON (GopMHUpYETCS ydaCTKaMU AHATUTHUYECKH 3aJJaHHBIX KPHBBIX, COCTHIKOBAHHBIX B
HUCXOJHBIX TOYKAX C o0ecrieueHneM 3aaHHOTO TMOopAAKa T'JIaIKOCTH. HapamHBaHHe yCHOBHﬁ, HaKJIaAbIBAEMBIX Ha
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(dbopMHpyeMBIii 00BEKT, TpeOyeT yBEIMYEHUs MapaMeTPUYECKOro YHCJIa KPUBBIX JIMHUH, GOPMUPYIOIINX y4acTKU
o6Boza. Ilpu 3ToM Hen30eXHO BO3HHMKAIOT OCOOBIE TOYKW: TOYKM Iepernda, caMolepecedeHUs U CMEHbl XoJa
KPMBOH, TOYKHM TII€PEMEHbl BO3pAacTaHUSA-yObIBAaHMS BJOJb KPUBOW KPUBM3HBI, KPYYEHMs, pPaJUyCcOB
conpukacatomuxcsi chep. HekoHTponrpyemoe BO3HUKHOBEHHE OCOOBIX TOYEK CHMXKAET KayeCTBO IOJYy4aeMOTO
pELIeHHUS.

OcoOeHHO Bak€H KOHTPOJIb BO3HHKHOBEHHMS OCOOBIX TOYEK NPH MOIEIHPOBAHWM JHHAMHYIECKUX
TIOBEPXHOCTEH, (PyHKIMOHAIFHOE Ha3HAYeHHE KOTOPBIX — B3aMMOJEHCTBHE co cpenod. OCHOBHOE TpeOOBaHME K
JMHEHHBIM 3JIEMEHTaM MOJIETIEH TaKUX TTOBEPXHOCTEH — MAKCHMAIBHO BO3MOJKHBIH MOPSIIOK TIIaIKOCTH 00BOA TIPH
MHUHHMAaJIBHOM YHCJIE OCOOBIX TOYEKHA €r0 YJacTKaX.

3ajaya KOHTPOJISI BO3HUKHOBEHHS OCOOBIX TOUYEK MOXKET OBITh pelIeHa BapHaTHBHBIM JUCKPETHBIM
TreOMETPHUYECKUM MozenupoBanueMm [3]. Popmupyemas KpuBas MpeICTaBlICHA YHOPSIOUYEHHBIM MHOXECTBOM
NPUHAJIEKANUX e TOYeK M T'eOMETPHUYECKHMH XapaKTepucTukamy KpuBoil. KpuBasi ¢opmupyercst crylieHueM,
MPE/IIONAralouuM ONpeAesieHHe IS HCXOTHOTO TOYEYHOTO psAga NPOMEXYTOUYHBIX TO4eK. Tako IOIXox
MO3BOJISIET OTKA3aThCSl OT aHAIUTHYECKOTO IMPEJCTABICHUS yYacTKOB KPHUBOH M (OPMHPOBATH OOBOJ HMCXOIS W3
3aJIaHHBIX TEOMETPUIECKIX CBONCTB.

OcHoBHast TpoOieMa AUCKPETHOTO MOAXOoAa K (OPMHUPOBAHUIO OOBOJOB B TOM, YTO KpHUBas U ee
XapaKTEpPUCTUKK HE OMpEeAeIeHbl OJHO3HAaYHO Ha BCeX JTamax MojenupoBaHus. HeoOxoxmma paspaborka
CHELMANbHBIX  KPUTEPUEB, TO3BOJIOLIMX  OLEHMBATh  XapaKTEPUCTUKM  AMCKPETHO  IMPEACTABIECHHBIX
TreOMETPUYECKUX 00pa3oB.

Co3nmanue anropuTMoB (OPMHUpPOBaHMS OIHOMEPHBIX OOBOJOB, HE TpPEOYIOUIMX aHAJIUTHYECKOTO
TIPE/ICTABIICHUSI €r0 y4YacTKOB, CIOCOOHBIX OOECIeUnTb 33/laHHBIE TE€OMETPUYECKHE CBOMCTBA KPHBOM JacT
3((HeKTUBHBIN HHCTPYMEHT PEIIeHH 3a/1a9 TeOMETPHUYECKOTO MOICITUPOBAHHS.

AHAJIU3 MOCIeTHUX UCCTeI0BAHMI M MyOIuKALUI

Croco® BapmMaTHBHOTO MOJENMPOBAHMA TJIAAKOM AMCKpeTHO TpenctaBieHHoW kpuBoil  (I1K)
noctrostHHOTO X0na mpemioxkeH B [1]. JIIK dbopmupyercss Ha 0CHOBE MCXOIHOTO TOYEYHOTO Psifia Ha3HAYECHUEM
MIPOMEXYTOUHBIX TOYEK CTymieHus. [Ipm 3TOM moyaraem, 9TO WCXOIHBIE TOYKH 3aJaHBl 03 IMOTPEIIHOCTH W B
polecce MOACIMPOBAHUS HE H3MEHSIOT CBOETO MOJIOKECHHS.

Kaxzaple Tpu mocnemoBaTelbHbIE TOUYKM ONpeAeNstoT mpuieraromyto miockocts (IIIT). Yertsipe
nocnenoBaresbHble [T, mpoxomsiue yepes i-f0 U i+ /-0 TOUKH OrPaHUYHBAIOT TETPA3AP. DTOT TETPAIAP SIBISCTCS
06acThio Bo3MokHOTO pacmonoxennst JIIK mocrosiHHOro X042 Ha yuactke (i,i+/). Iemouka mocienoBaTensHbIX
TETPa’APOB, OIpPEAEICHHBIX Ha BCEX YYacTKax, SBISETCS OOJIACTHIO PACIOJIOKEHHS TJAAKOH KPHBOW JIMHUU
MIOCTOSTHHOTO XOJ[a, HHTEPIIOIUPYIOIMIEeH UCXOIHBIN ToueuHsbI psn (puc. 1).

-1l mempasop =
PACNOTIOHCEHUA
HIIK I

Puc. 1. Ucxonnas odaactb pacnosnoxenust MK

Kpyuenue na yuactkax JIIK orneHuBaercst BeMMUMHONW OTHOIIECHHS yriia Mexay cMmexubiMu [1I1 k anune
COOTBETCTBYIOIIEH XOpasl compoBokiaromeil gomanoit nunumu (B;”). Touka crymeHus HazHayaeTcs BHYTPU
terparapa pacnonoxenus JIK. B pesynsraTe nocnenoBaTeabHBIX CTYIIEHUH, B MPEEIIe, TOJYYUM HETPEPhIBHBIN
00BOJI TIOCTOSIHHOTO XOJd, B KaKJOH TOYKE KOTOPOTO CYLIECTBYET EIWHCTBEHHOE IOJIOKEHHE OCHOBHOTO
TpEXTpaHHUKA. PeryispHOCTh 3HAYCHUI KpydeHHs B TOoukax oOBoma (B;) obecreunBaeT BBIMOJHEHHE YCIOBHUS
Bl.(/_JI >B; > Bl.(p IPU KaXJOM CTYICHHH.

Ipemmoxennsii B [1] cmoco6 He obecreunBaeT KOHTPOJb 3HAUYECHUH KPUBU3HBI M PaJdyCcoB
corpukacaromuxcs chep B Togkax GopMUPYyeMOTo 0OBoa.

B [2] uccnemoBans! ycnmoBus (HOpMHUPOBAHHUS MOHOTOHHBIX KPHUBBIX JTHHHH — KPUBBIX TOCTOSHHOTO X0,
BIIOJTb KOTOPBIX PaJANyChl COMPUKACAIOIMINXCA OKPYKHOCTEH U cpep MOHOTOHHO BO3pacTaioT Win yorsiBatoT. Kpupas

JIMHAS PAcCMATPUBACTCS, KaK TPAaeKTOPHS MIBIKCHHUS TOYKH M, TpuHammexaiiedf HOpPMalbHOW IIOCKOCTH N,
oOKaThIBalOIIEH MOJSIPHBIA TOpC, peOpo BO3BpaTa KOTOPOTo — KPHBas IIOCTOSIHHOTO X0/a (pHc. 2).
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Peopo
go3zepama

Honapueiu
mopc

Puc. 2. ®opMupoBaHne MOHOTOHHOIT KPUBOIi JINHUHU

YcTaHOBIEHBI YCIOBHUS, PH KOTOPHIX MOJSPHBIA TOPC OTIPEeNIIeT MOHOTOHHYIO KPHUBYIO JTHHUIO.

OcCb KPHMBH3HEI f, COOTBETCTBYIOINIAs TEKYIIEMY TIONOKEHHUIO TOUKU M, U mpsiMast i, KOTOpas MepecekaeT
OCh KPHMBH3HBI B IIEHTPE COTpHKacatomeicss chepsl (F) Mox PSIMBIM YTIIOM, pasielsiioT TIOCKOCTh /N Ha deThIpe
gactu. HakaTeiBanme ueTBepTH TUIOCKOCTH N, B KOTOPO# pachosioxkeHa Touka M, Ha TONSpHbIA TOPC 03HAYAET, YTO
BJIOJIb TPAEKTOPHH JIBMIKEHHS TOUKU M 3HAUEHUsI PaIyCOB KPUBU3HBI MOHOTOHHO yOBIBaIOT. Touku ruockoctu N,
B HANpaBIeHHWH KOTOPHIX TEpEeMEMIaeTCsl TpsMas /4, OIUCHIBAIOT KPHUBBIE, BIOIh KOTOPBIX paJNyChHI
COTIPUKACAIOIIMXCS chep MOHOTOHHO yObiBatoT.Touka M, pacmonokeHHas B YETBEPTH IUIOCKOCTH N, KOTOpas
HAKaTBIBACTCS HA TOJIOCTh MOJIIPHOTO TOPCAa W B HANIPABJICHUU KOTOPOH TepeMeniaeTcs mpsiMasi /1, JTBUTACTCS 0
KpUBOH, X0J1 KOTOPOM COBIAAAET C X0JA0M pedpa BO3Bpara €€ MoJSIPHOro Topca.

CymecTByeT BOCEMBb Pa3HUYHBIX BapHAaHTOB COUYETAHUI HANpaBIICHHS BO3PACTAHUS PaIyCOB KPHUBU3HBI,
pannycoB COMPHUKACAIONIMXCS cep W X0Ia BIOJIb MOHOTOHHBIX KPHUBEIX. Bce BapHaHTBHI MOXKHO OIIPEIENTUTh TPEMs
rmapaMeTpamu:

- HaTIpaBJICHHE X0/a pedpa Bo3BpaTa MOISIPHOTO TOPCa KPHBOH;

- HaIlpaBJICHHE OOKaTHIBAaHUA MOJIIPHOTO TOPCa HOPMAITBHOHN ITOCKOCTBIO KPUBOM;

- pacroyio’)keHNe B HOPMAJIbHOW TUTOCKOCTH TOYKH, OMHUCHIBAIOMICH TPHU CBOEM JBIKCHHH MOHOTOHHYIO
KPHBYIO.

IpemnosxxenHas KiaccupHUKaIys MO3BOJIIET pacCMaTPUBATh JTIOOYI0O KPUBYIO KaK COCTOSIIYIO U3 YYaCTKOB
MOHOTOHHBIX KPUBBIX U (POPMHUPOBATH €€ JIOKAILHO, 10 3TUM Y4aCTKaM.

Ha ocHoBanum Mexanum3ma (OPMHUPOBAHMS MOHOTOHHOM KpPHUBOW JIMHHW CHEJIaH aHalh3 B3aUMHOI'O
pacIioyioKeHHsl ee CONpHKacarolmxcs okpyxkHocreit u cdep. Comnpukacaromirecs: chepbl paccMaTpUBaIOTCs Kak
3a/IaHHBIE COTPUKACAIOUTUMUCS OKPY)KHOCTBIO M OECKOHEYHO OJM3KON TOYKOW KPHBOW, a COMPHUKACAIOUTUECS
OKPY>KHOCTH KaK JIMHUU IIEPEeCEeYCHUs CMEKHBIX COTPUKacaromuxcs chep. YKa3aHHBIH aHAaJN3 IMO3BOJSET CAEIaTh
BEIBOJ O pACIOJIOKCHUM MOHOTOHHOW KpPWBOW OTHOCHUTENBHO ee compukacamomuxcs chep. Kpupas muHUS
ITOCTOSTHHOTO XOZa, BAOJNb KOTOPOH paJAMyChl COIPUKACAIOIIUXCSA OKPYKHOCTEH W cdep BO3pacTaloT B OTHOM
HaTIpaBJICHUH, PACIIONIOKEHA 3a TIPeJelIaMy e¢ coIpruKacaromuxcs chep. Ecinu Bnoiap MOHOTOHHOH KPHUBOI pamnychl
COIIPHUKACAIONIMXCSI OKPY>KHOCTEH M cdep BO3pacTalOT B Pa3HBIX HAIPABICHUSIX, TO OHA PACIIOJIOKEHA BHYTPH
CBOMX coTpuKacatomuxcst chep.

Iean ucciaenoBanus

HccnenoBath ycnoBusi (GOpMHPOBaHUS OUCKPETHO IpeacraBieHHon kpusoi (IIK) mocrostHHOTO X0mMa ¢
MOHOTOHHBIM HW3MEHEHHEM paguyCcoB COIPHUKACAIONIUXCA OKpYyXHocTed U cdep. Paspaborath cmocoO,
MTO3BOJISIOIINI  OTPEAEIUTs 00JaCTh BO3MOXKHOTO PACIIONIOKEHUS KPHUBBIX, C 3aJaHHBIMH T'€OMETPHYCCKUMHU
cBoiicTBamMu. IIpeIOKHUTE CXEMY CrYIICHHS MPOCTPAHCTBEHHOTO TOYECYHOTO psifia, KOTOpas OOeCreunBacT
¢dbopmuporanune JIITK ¢ MOHOTOHHBIM H3MEHEHHUEM T€OMETPHUCCKUX XapaKTEPUCTHK.

N3n0:xeHHe 0CHOBHOTO MATEpPHAJIa HCCIET0OBAHUSA

PaccMOTpMM TOYEYHBIM P, PACHIONOKEHHBIH Ha KPUBOW JIMHHMHU [ TIOCTOSHHOTO XOMa, BIOJb KOTOPOi
pamuychl CONPHUKACAIONIUXCSA OKPYKHOCTEH M chep MOHOTOHHO BO3pPACTalOT B OJHOM HampaBieHUU. Kaxmbie
YeThIPE MOCIENOBATENBHBIE TOYKH onpeneisor mpunerawomyw chepy — [IC¢; (i—1, i, i+1, i+2) u nse
npuHaUIeKanme el mpuneraromue okpyxuocta — [10; (i—1, i, i+1) u [10;4; (i, i+1, i+2).

Korma paccrosHme Mexmy TOYKaMH OCECKOHEYHO Majio, TO OHH OIPEACISIOT COINPHKACAIOMIHECS
okpyxunoctu u cheppi(CO; u CCh;).

[Ipy yBENHYEHHH PACCTOSHUM MEXAy TOYKAMHM, 3aJaHHBIMH Ha [, OmpenenseMble STUMH TOYKAMH
OKPY>KHOCTH U Cepbl OYIAYT MepeceKkaTh KPUBYIO.

Hanpasiienre Bo3pacTaHus BIOJb ToueyHoro psaa paauycos [10 u [1Cgh cooTBETCTBYET HANPABIECHUIO
Bospacranus paauycoB CO; u CCqh; Bmons .
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1ICq¢h; nepecekaer [ B rouxax i—1, i, i+1, i+2 (puc. 3).

Puc. 3. Pacnosio:keHue MOHOTOHHOH KPHBOIi 0THOCHTEJILHO NpUJIeraouieii cepbl

Vuactku kpuBoi ...i—1, i...i+1, i+2... pacnionoxens! 3a npepenamu [1Ceh;, a yuactku i—1 ... imwi+1...
i+2 — Buytpu mee. U3 storo cnenyer, uro nocnenosarensusie [ICH, ;, [ICeh;, [ICeh,+; orpannunsaror o6macTs,
BHYTPH KOTOPOH pAacCIIOJIOkKEH y4acToK I...i+/ kpusoii [. D1y o6nacts, uMerolnyo ¢opMmy chepuueckoro
TpEXIPaHHUKa, OyIeM Ha3bIBATH TPEXIPAHHUK MPUIIETAIOIUX CHepP U 0003HAUMM 0.

Jlnst kpuBoi [ Tpexrpannuk d; pacnosnoxen 3a npeneinamu [1Ceh;, a 1uist KpUBOH, BIOJIbL KOTOPOU pagirycChl
COTIPUKACAIONIMXCS OKPYKHOCTEN M chep BO3pACcTalOT B MPOTHBOIIOIOKHBIX HATPABIEHHUAX, O; PACIIONOKEH BHYTPH
1Cq;.
AWaNOrMYHbIe TPEXTPAHHUKH, ONPEIETIEHHBIE Ha OCTABHBIX YUACTKAaX, COCTABIAIOT 00J1aCTh BO3MOYKHOTO
pacnionoxenuss Monotonnoi JIITIK. Bce KpuBbIe JIMHWUM, MHTEPHOJIMPYIOIIME TOUCUHBIA PsJl, XapaKTEPHCTUKH
KOTOPBIX COOTBETCTBYIOT XapaKTEPUCTHKAM /, HAXOAATCSA BHYTPU 00JIACTH BO3MOXKHOTO pacrojoxenus JITK.

Touka crymenus (i.,) Ha3HayaeTcs B IWIOCKOCTH P;, meprnenmukynspuoi xopae [i, i+1] u npoxoasmeii
4epe3 cepenuHy Xopabl. VIcxomHas o0NacTh PaclojOMEHUS TOYKH CIYLIEHHS — KPUBOJHMHEMHBIA TPEyroJbHUK
1, 2, 3, mosy4aeMelif B epeceueHrn TPEXTPAHHKKA J; IIOCKOCThIO P; (puc. 4) XapakTepuCTUKU KPUBOJIUHENHOTO

TPCYTOJIbHUKA OJHO3HAYHO OMPCACIIAIOT TUIT MOHOTOHHOH I[HK

HC i+ [Cdhi-1

3

[1Cqi

Puc. 4. O6;1acTh pacnoJioskeHus1 TOYKH CrylIeHHs!

Vuacrok J{IIK (i, i+1) pacrionosxken B mpezenax TpeXrpaHHUKa 0; U oHoBpeMeHHo 3a npenenamu [1Ce ;. ;
u IICqh;i,. OKpPYXHOCTH TIepecedeHMs YKa3aHHbIX c(ep IIOCKOCThIO P; MOryT OrpaHuuuBaTh 00JacTh
BO3MOXKHOTO PACIHOJIOKEHUST TOYKH I.,. KPHUBOJMHEHHBI MHOTOYIOJBHUK, OTPAHUYCHHBIA JyraMu [STH
OKPY’KHOCTEH, TIONYYaeMBIX B IEPECEUECHHH TUIOCKOCTLIO P; misiTu nocnenosarensusix npuieraomux chep ([ICph,.,
... [ICqh+5), 6ynem Ha3bIBaTh OOJIACTHIO PACIIONOKEHUS TOUKHK CrynieHus i-ro yyactka JIITK u o603Haunm A ;.

CryieHre mpou3BOIUTCS HA YIaCTKaX ¢ MaKCUMAaJIbHOM 001acThio pacronoxenus JITK. Haznauus i, Ha
yuactke (i, i+1) mony4aemM mocien0BaTeILHOCTD Y3JI0B, ONPEIEIIAOIINX ABa HOBBIX yuacTka — (I, I.,) ¥ (i, i11),
ueTeipe HOBbIe mpuneratomue chepor: [ICH(i—2,i-1,14, i), [ICh,(i-1,1,i.,i+1), [ICPh,(i, i., i+1,i+2),
IIC¢(i., i+1, i+2, i+3) u mecTh HOBBIX TPEXIPAHHUKOB HpuUiIerarux cdep (0°).
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Ha yuactkax (i, i) ¥ (ics, i+1) Tpexrpannuky 0 orpaHHYeHbl IPUIETAIOMIUME ChEPaMH, TOTyUYEHHBIMU
B pe3ysibTaTe Ha3HAYeHWs TOYKM crymenus. Ha yuwactkax (i—2,i-1), (i—-1,7), (@+1,i+2), (i+2,i+3)
TPEXTPaHHUKU O~ OTPAHHUEHBI HCXOAHBIMU U BHOBb C(HOPMUPOBAHHBIME MIIPHJIETAIOIIMMU CepaMu, KOTOpHIE
JIOKAJTU3YIOT UCXO/HBIE TPEXTPAHHUKHY Mpuiteraromux cep. Haznauenne Touku cryiieHust B npezenax obmactu A ;
rapaHTHpyeT PacIioyloKeHNe TPEXTPAHHUKOB O B Ipejieax HCXOAHOM obnactu pacronoxxerns JITK.

Hasunauenue Touek CryieHust BHyTpu oomactu A ; He0OX0AMMOE U JOCTATOYHOE YCIIOBHE (DOPMHUPOBAHUS
monotonnoit MK, B ciyyae HasHauenus i, Ha rpanune A ;, nanpumep Ha I1C¢h;.,, Tpexrpannnku 6., u 6.,
BBIPOJIATCSL B OTCEKHU 3TOH cepbl. B aTom ciryuae yuactox IIIK (i—2 ... i) Gyner hopmupoBarbes Kak chepuieckast
kpuBas, npuHamiexamas [/Ce¢, ;. Ecnu i, Ha3Hayuth 3a mpeneiamu A ;, HanpuMmep, BHYTPU KPUBOJMHEHHOIO
tpeyronpauka 2,21,23 (puc. 4), TO MOMyYUM TPEXTPAHHUKH O,.; " U 0,,°, ONpenesiomMe YIacTKU MOHOTOHHOMH
OITK mpaBoro xoja, BOOJAb KOTOPOH PAIMyChl CONPHKACAONIIUXCS OKPYKHOCTEW MOHOTOHHO BO3PacTaioT, a
pamuycel conpukacaromuxcs chep yowiBaror. B atom ciayuae IIK Oyzer cOCTOSTH KaKk MHHHMYM H3 TPEX
MOHOTOHHBIX Y4aCTKOB

Harnumume mocTosHHO JIOKAIU3YIOLICHCs B pe3yJIbTaTe MOCIEA0BATENIbHBIX CTYIICHUI 0071acTH BO3MOXKHOTO
pacIoyo;keHuss 00BOAa, NPH COXPAaHCHWHM HCXOJHBIX XapaKTEPHCTHK TPEXTPAHHUKOB IIPHIIETAIOMUX cdep —
HeobOxoanMmoe ycioBue GopmupoBanus MoHoToHHON JITTK.

Monotonnsle ydactku JIIK ¢opmupyroTcst crymeHHeM HCXOJHOTO TOUEYHOTO psfa IO CleAyroIei
cxeme.

1. Ha xaxaoM ydYacTKe, OTPaHHYECHHOM [BYMs IIOCJICJOBATCILHBIMU HCXOMHBIMUA TOUYKaMH, (HOPMHUPYETCs

tetpayap pacnosoxkeHust JITK. Ilapamerpsl TeTpa’ApoB MO3BOJSIOT ONPEAETHTh XOI W HalpaBlICHHUE
yBeNMueHUs 3HaYeHui kpydenus saons JITK [1].

2. Bayrtpm xaxporo Terpasapa ompenensiercst obnacts pacronoxenus JITK, orpaHudeHHast npuieraromiMn
cepamMy — TPEXTPAaHHHUKH TIPHUIIETAIONINX cdep.

3. Touku crymeHus Ha3HAYAIOTCS BHYTPH 00JacTH BO3MOXkHOTO pacronoxerns JI1K.

B pesynbTare Kaxmoro CrymeHus MOMy4aeM TOYEYHBIH psif, BAOIb KOTOPOrO pPajWyChl IMPHIIETaONINX
OKpY>KHOCTEH M cdep BO3pacTaroT B TOM JK€ HANpPaBICHUH, YTO M Y MUCXOAHOTO TOUEYHOTO psama. Hammuue mocne
Ha3HAUYEHHUS KaXJOM TOYKM CIYIIEHHS IIOCe0BaTeNbHO JOKaIM3ykomecs obmactu pacnonoxenus JIIK
obecrieunBaeT CXOXKJEHHE Ipolecca MOJACIUPOBAHUS K (OPMHUPOBAHHIO YYaCTKOB, BJIOJb KOTOPBIX 3HAYCHUS
KpY4YeHHs, KPUBH3HBI U PAJINyCOB COMPHKACAIONINXCSI Chep M3MEHSIOTCSI MOHOTOHHO.

BrIBOABI

[Mpennoxen crocobd GopMHUPOBaHUS HA OCHOBE TOUYEYHOTO PsiAa MPOU3BOJILHON KOHPUTYpaIlK AUCKPETHO
npeacraBnenHoi  kpuBod (ITIK) ¢ perymsipHeIM HW3MEHEHHEM KpY4YEHHUS, paJiycoB COIPHKACAIOIINXCS
oxpyxHocrei u cpep. AITK dpopmupyercs o yqacTkam, BJOJIb KOTOPBIX 00€CIIedMBacTCss MOHOTOHHOE U3MEHEHHE
TEOMETPUUECKUX XapaKTEPUCTUK KPUBOM.

MOHOTOHHBIE Y4YacTKH (OPMHUPYIOTCS CTYIIEHHEM HCXOJHOTO TOYEYHOrO psifa W He TpeOyloT
aHAIMTHYECKOTO npeacTaBieHus. OnpeaeneHne 00J1IacTi BO3MOYKHOTO 0 YCIOBHSM 33/1a41 PACIIONIOKECHUSI KpUBOH
MTO3BOJISIET OLIEHUBATH MaKCUMAJIBHYIO aOCOTIOTHYIO MOTpemHocTh, ¢ kotopor JAIIK mpeacrasmser gpopmupyemsrit
00Boz. OKOHYATEIIFHOE PEIICHNE MOXKET OBITh TOJTYYEHO B BHAE COIPOBOKAAIONIEH JTOMaHOH JTHHWUH, PACCTOSHHE
OT KOTOpPOM A0 KpPUBOM C 3aJlaHHBIMM TI'€OMETPUYECKHMH CBOMCTBAMM HE IPEBBIIIAET 3apaHee Ha3HAuYCHHOM
BEJIMYMHBI.
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