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OCOBEHHOCTH OIIPEAEJIEHUSA TOYEK
CAMOIIEPECEYEHMUA B IMCKPETHOM MOJIEJIMPOBAHUN

Menumononvckas wKoaa NPUKIAOHOU 2eoMempuu
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Haiinemm A.B., 1.1.H.,

bamro6a N.I'., n.1.H.,

JleGenes B.A., K.T.H.

Menumononvckutl 20cy0apCcmeeH bl neda202utecKutl yHusepcumem
um. b. Xmenvnuyrozo (Yrpauna)

B pabome npeonazaemca cnoco6 onpeoeneHus MmouKu
camonepeceuenusn JIIIK. Ilpueeden npumep ucnoiv3oeanus cnocooa 6
PAMKAX Memooa CZyuieHus Ha OCHOGe GAPUAMUBHO20 (PopMuposanus
PA3HOCHIHBIX CXeM Y2/106bIX NAPAMEMPOE.

Knioueevie cnoea: ocodvle mouku, mouku camonepeceyeHust,
eapuamusHoe OUCKpemHoe 2eomempuyeckoe mooenuposanue (B/AI'M),
omcymcmeue OCUUIIAYUU.

Ilocmanoeéka npobOaempl. TOUKM CaMOINIEPECEUYEHUS  SIBISIOTCS
OCOOBIMU TOYKaMH, TPEOYIOIIUMH JOMOJHUTEIbHBIX 3aTpaT PECypcoB B
npakTHUeckoM MojeaupoBanuu [1,2]. TouHOCTh MX TOJYYCHHS, a TaK K
MPOLECC TOCTPOEHHSI HMHTEPHOIUPYIOLIEH KPUBOW B MX OKPECTHOCTH
3HAQUUTEJILHO BJMSET HA TOYHOCTh PE3YJbTATOB T'€OMETPUYECKOTO
MOJICTUPOBAHUSA, TOATOMY TpeOyeT MJOMOJHUTEIbHBIX HCCIEIOBAHUM.
Metoapsl HENpEepbHIBHOW HHTEPHOJIALIMU HE BCETJa B COCTOSHUM PEIIATh
JIAHHBIC 3a]1a41 B BUIY pa3HOOOpa3us 3aaHus UCXOIHBIX HaHHBIX [3]. Tak,
HarpuMep, Ha puc. 1| TpoIeMOHCTPUPOBAHBI HECKOJIBKO Pa3JIMYHbIX 3a/1ad,
JUISl PEIICHUS] KOTOPBIX CIUIATHOBBIE KPUBBIC, HUHTETPUPOBAHHBIE B MAaKET
Solid Works, umerot psin orpanudenuii. [IpoBenenusie Ilyrauéseim E.B.
[1], Haitmeimem B.M. u np. [2] ucciaenoBanus mokasanu 3(Gp(HeKTHBHOCTD
peleHust 3agad  C OCOOBIMU TOYKAaMH, B YaCTHOCTH C TOYKaAMH
caMorepeceyeHusi MeToJaMu JUCKpeTHOW uHTepnosauuu. OmHako,
BO3MOXXHOCTH JJIbHEHIIIETO Pa3BUTUSI M COBEPIICHCTBOBAHUS JAHHOTO
HaIpaBJICHUS €Ile He UCUEPIIaHbI.

AHnanu3z nocneonux ucciedoeanuil u nyoauxayuil. BnepBbie Ha
npobsemy nuckpetrHoi untrepnossuun AIIK ¢ ocoosiMu Toukamu oOpaTui
BHuManue Ilyrauer E.B. [1]. Bompocsl, He paccmMoTpeHHble B pabote [1]
OTHOCHTENIbHO TECHOW B3aMMOCBSI3M Ha3HA4aeMoil B 0COOOH TOYKe
KacaTeJIbHOM C KacaTelbHBIMM B JPYTHMX Yy3Jlax, a TakkKe O MOpsaKe
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NpUOJIMKCHUS CTYIIICHHOM compoBoKAaroei somanHoi muauu (CJLJI)
HAa3HAUYEHHOM B 0COOOW TOYKE KacaTeNbHOW OBbUIM pPacCMOTPEHBI B
uccleoBaHusIX mpoBeaeHHbIX Habgumem B.M. u ap. [2,6]. Omnako,
JTAHHOE HaIpaBJIEHUE HCCIENOBAaHUN TpeOyeT NalbHEHIIero pa3BUTHS U
COBEpUIECHCTBOBAHUS, B YaCTHOCTH, OTHOCHUTEIBHO TOYEK
CaMOTIepeCCUeHUs, W BO3MOXKHOCTEH pa3pabOTaHHOTO HAMU METO/a
auckpetHor  uHTepnomsanuu  JIIK  Ha  OCHOBE  BapuaTHBHOTO
dbopMHUpOBaHUS PA3HOCTHBIX CXEM YIJIOBBIX MapaMeTpoB [4] mpu pelieHuH
3a/1a4u CTYIICHUS BOJIM3U TOUEK CaMOIIEPECEUCHUS.

§W SolidwWorks Dffice Premium 2006 - [Yero ne moryr cnaafne: - flucrl]
Farin Mpaeka Bua Beraska HMActpumenter Okng 7 =& x|
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Puc. 1. Orpannyenus npu ucnoabp30BaHUN CILUTAWHOB:
a — JAIIK ¢ npsmonuHeiHbIM ydacTok; 6 — pparment 11K ¢ Toukoii
camornepeceuenust; 6 — pparment JIIK ¢ Toukoit Bo3BpaTa 2 poja; e —
dparment [IIK ¢ Toukoii 3aocTpenus (13noma)

Dopmynuposanue uyenei cmamovu. llenpro cratbu  SABIAETCSA
OMpeNeJICHHe  TOYEK  CaMOIIEpEeCEeUeHHs] TpU  IPEeABAPUTEIBLHOM
OLICHHBAaHMM BHUJA JHCKPETHOM KpPHUBOM, a TakK K€ HCIOJIb30BAHUE
PacCMOTPEHHOTO B paboTe criocoba B paMKax METOJa CTYIICHUS Ha OCHOBE
BapUATUBHOTO (DOPMHUPOBAHMSI PA3HOCTHBIX CXEM YTJIOBBIX TAPAMETPOB.

Ocnosnasn wacms. Bo3smem (parment JIIIK (puc.2). Paccmorpum

sgeno (1,1+1),i=0,n—3 u GymeMm ucciaenoBaTh €ro Ha BO3MOYKHOCTH
nepeceuenus ¢ ocranbHbiMu 38eHbavu JITK: (N,N+1),N=i+2,n-1.

Hanuuue TOYKM Tepecedenus, Ha3oBeM ee M, ¢ koopaunatamu (X, Y ),
MOYKHO OyJIET ONPEENUTh U3 YCIOBHS:
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X & [X 5%,
il ®
Ym & [Yi ; Yi+1]
i+5
0 x>

Puc 2. Cxema onpeieneHns TOUKH CaMOIIePeCeUCHHS

Ecnmu ycnoBue (1) He BbIMONHSETCS, MpoBepsieM 4YTOObI 00a y3ia
sgena (N,N +1) nexamu mo ommy cropony or 3sema (1,i+1), T.e.

AOJIDKHO BBIIIOJIHATBCA YCIOBHUC!

oy >0 oy <0
150]0%1 , (2)
Ons1 >0 Ony1 <0

rae Oy ,Oyn, — paccrosHust or Todek N u N +1 coorBercTBeHHO 10

IpsMOIi, Ha KOTOpO# exut 38eHo (1,1+1).

AXy +Byy +C _ AXynya +Byna +C

, ONyl = : 3
JA? + B2 e JA? 1 B? )

snecs A,B,C— koodduumentsl ypaBHEHHs TPsAMOM, NPOXOAAIIEN uepes
3geno (1,1+1);
XN YN XNt YNa1 — KoopanHaTel Touek N n N+1 cooTBercTBeHHO.

5N:

Ecnu ycnoBus (1) u (2) He BBIMOTHAIOTCS, TO TOYKA HepeceueHust M
npunannexur 3seny (1,1 +1). 3arem paccMarpuBaercs ciieayromee 3BeHO
HIIK u pacuétel moBTOpsitoTcs. Ha mocneanemM mare paccMaTpuUBaeTCs
nepecedenue 3senbes (N—3,N—2) u (N-1,n).

[IpeasioxkeHHBI CMOCOO MPOCT B pealu3aluud U TO3BOJSET IMpU

npeaABapUTCIbHOM PACCMOTPECHUHU UCXOJHOI'O TOYCYHOTO psaAga OIMPCACINTD
HaJIW4YHUEC TOUCK CaMOIICPECCUCHMU .
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Paccmorpum  crymennun  JIIK METOJOM  BapHUATUBHOIO
(dbopMHUpOBaHHS PA3HOCTHBIX CXEM YIJIOBBIX mapametpoB [4] ms
dbparmenta JIIK, conepkaiiero Touky camonepeceueHus. OTMETHTb, YTO
HaJM4yue TOYEK CaMOIIEPECECUCHHUs] HE BHOCUT HHUKAKWX HW3MEHEHUW B
OCHOBHOM ajaroput™ metoja [4].

[Tokaxkem 3TO HAa NMPUMEpPE CTYLICHUS NUCKPETHO IMPEICTABICHHOU
IJIOCKOM KpuBO#l (Tabimia 1) Ha HEpaBHOMEpPHON CETKE C Hamepén
3agaHHOW TouHocThio & = 0,3 OpU  YCJIOBUM  MOJYYEHUS
HeocHuMpyromen pesynstupytomeit 1K,

Taobmuna 1
HcxoaHblid TOUEYHBIN P

i 0 1 2 3 4 5 6 7 8

x? | 20 35 55 | 110 | 115 | 85 67 90 | 130

y’ | 60 | 35 | 25 | 50 | 70 | 8 | 60 | 20 | 10

CryuieHue mOpHUBEIEHHOTO TECTOBOIO IpUMEpa IMPOU3BOAUIIOCH
COTJIACHO OCHOBHOTO ajroputMa merona [7]. nst obecnieueHus 3aqaHHON
TOYHOCTH CTYLIEHUS ObUIO OCYIIECTBIIEHO JIBa 1ara cryuienus. Ha sTopom
IIare CrylieHrue YCIOBUE OTCYTCTBHS OCIHIUIALINY [5] OBLIO COOTI0ICHO

max(y},o 5| =0.283<03.

ITocne Broporo mara crymeHuss Touku nosrydyeHHou JIIIK
coenunsAtOTCs oTpeskamu CJIJI, koTopas M cuuTaercss OKOHYATEIbHOU
dbopMoi HHTEPIOIUPYIOIIEH KpUBOM (puc. 3).

90 ;

80 1

70 1

60 1

50 1

40 3

30 1

20 1

0 + + + + + + + + + + + + + !

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Puc. 3. JIa mara crymenus tectoBoil JAIIK, conep:xaieit Touky
camoliepeceueHusi, KOTopas sSBHO HE 3aJ1aHa
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Puc. 4. JIBa mara crymenus tecrooi JAIIK, cogep:xameit Touky
CaMOITIEPECEUEHHUs], KOOPANHATHI KOTOPOW U3BECTHBI

Ha puc. 4 npencrasnen pe3ynapTaT ABYX IaroB crymienus mis AIIK
C TOYKOM camorepeceueHus, KOOPAUHATHI KOTOPOH 3apaHee M3BECTHHI. Tak
Ke KaK ¥ B TPEAbIAylIeM MpuMepe, A CTYIIEHUS TaHHOW TEeCTOBOU
KPUBOM  HCIIOJIb30BAJICSI OCHOBHOW alrOpUTM MeETOJa Ha OCHOBE
BapHATUBHOTO (POPMHUPOBAHUS PA3HOCTHBIX CXEM YIJIOBBIX MapaMeTpOB
[5].

Buwieoowl. [lpennoxennsiii B paboTe crnoco0 MpocT B peaiu3aluu U
MO3BOJIICT MPHU MPEABAPUTEIHLHOM PACCMOTPEHUHU HMCXOIHOTO TOUYEYHOTO
psifia onpeAenuTh HaJuuue TOYEeK caMolepecedeHus. DTO B JaJbHENIIeM
MOKET OBITh HCIOJB30BAaHO Kak B JHCKPETHOM TI€OMETPUUYECKOM
MOJICJIMPOBAHUM IUJIOCKMX KpPHUBBIX HMEIOIIUX P  OCOOEHHOCTEH B
reoMeTpuu (TOYKH CaMOIIEPECCUCHHs), a TaK e B HENPEPHIBHOM
reOMETPUYECKOM MOJIETUPOBAHUH, TaK KakK IO3BOJISIET OINPENEIUTHCS CO
CIIocO0OOM 3a7aHusT KPUBOM.
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OCOBJJIMBOCTI BUBHAYEHHA TOYHOK CAMOIIEPETHUHY B
JAAUCKPETHOMY MOJEJIIOBAHHI

Cuipinues /.B., Haiiqum A.B., banto6a I.I'., JIebener B.O.

Y  pobomi  npononyemwvca - cnoci6  eusHaueHHA  MOYOK
camonepemuny /IIIK 6 ouckpemnomy mooenweanni. Hageoeno npuxnao
SBUKOPUCMAHHA CROCOOY 6 pamkKax Memooy 32yuleHHA HA OCHOGI
eapiamueno20 YopmysanHa PiI3HUYEBUX CXeM KYHO8UX napamempis.

Knwuosi cnoea: ocobnuei mouku, mMoOYKU camonepemuHy,
eapiamuene  Ouckpemue 2eomempuune mooenroeanna  (B/I'M),
GIOCYmMHICMb OCUUAYII.

FEATURES OF DETERMINING SELF-CROSSING POINTS
IN DISCRETE MODELING

Spirintsev D., Naydysh A., Balyuba I, Lebedev V.

The paper proposes a method for determining the DPC self-
intersection point in discrete modeling. An example of using the method in
the method of thickening on the basis of variational formation of
difference schemes of angular parameters is given.

Keywords: singular points, points of self-intersection, variational
discrete geometric modeling (VDGM), absence of oscillations.



