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3D-MOAENDb NEPECEYEHUA COPOKYCHbIX
U NCEBOOCO®OKYCHbIX KBAAPUK

A.Jl. Xelighey

PaccmoTpeHo pemieHne 3agaun 0 B3aMMHOM II€PECEUCHNH KBAJPUK, COBMEIIIEHHBIX B
TouKax (oKyca MM B TOUKax (oKyca UX CEYCHUH. DTO KBaJAPHUKH, 00Opa30BaHHbIC Bpallle-
HHUEM: 3JUTUIICOU I, TuriepOosona, napadonounn. McciaenoBansl Bce cOUeTaHUS TAKUX KBaJ-
puk. ITokazaHo, 4TO mepecedeHre MPOUCXOTUT [0 OJHOW WM ABYM KOHHKaM. Mccmeno-
BaHbI 0COOEHHOCTH ITPOCTPAHCTBEHHOTO TOJIOKCHHUS JIMHNAH ITEPECeUeHUs TaKUX KBaJIPUK.

[TokazaHo, YTO PH COBMEIIEHUH PACCMOTPEHHBIX KBAJAPHK M HEOOXOANMOM COYETa-
HHUH NIapaMeTpOB B3aUMHOTO TOJIOJKEHHMSI MOTYT BO3HUKATh BHEIITHHE OOIINE KacaTeIbHbIE
KBaJIpUKH: SIUIMIITHYECKUN KOHYC WIIM Hapabonndeckuil numHap. Kpome atoro moxer
BO3HMKaTh 00IIasi BHYTPEHHsISI KacaTesbHast cdepa.

HccnenoBanus BBIOJHEHB! MeTOJaMU 3d KOMIIBIOTEPHOTO T'€OMETPHUECKOTO MOJIe-
nmupoBanus B nakete AutoCAD. IlpuBeneHsl NpuMepsl U alTOPUTMBI TOCTPOCHHS Kaca-
TEIbHBIX KBaJpuK. M3ydeHa B3auMOCBSA3b UCCIEAYEMOH 3alaud ¢ U3BECTHOM TEOpEMOit
Momnxa.

Kniouegvie cnosa: k6aopuxu, KoMnbIOmepHoe MOOEIUPOBAHUE, 2eOMEMPUiecKoe Mo-
denuposanue, navepmamenvhas ceomempust, I. Monoic, 3d-mexnonocuu, AutoCAD.

Beenenue

3a/aue nepeceyeHus IUTATICOUIO0B BpalIeHUs ¢ 00IUM QOKycoM yaenl BHUMaHue eme [. Mok
[1, c. 128]. Tam xe [1, c. 280] mpuBeACHO aHATUTUUYECKOE PEUICHUE, MOSCHSIOIIEE, YTO IEPEeCcCeUCHUE
MIPOUCXOAUT 10 AuIHIcy. [IpoeKTHBHbIE acTieKThl 3TOM 3a7auu AaHbl B padote [2].

NuTepec k 3aaye BHOBb BO3HUK B CBSI3U C Pa3BUTHEM COBPEMEHHBIX KOMIBIOTEPHBIX 3d-METOOB
TEOPETHUYECKOTO aHaJIu3a B 3aJadyax Te€OMETPUIECKOro MoennpoBaHusa. CTamo BO3MOKHBIM CO31aBaTh
MOJIEIU CJIOKHBIX OOBEKTOB M MCCIIEOBATh UX 0€3 MPOCKIIMOHHBIX MOCTPOCHUH, XapaKTepHBIX s Ha-
YEpTATEIbHON FT€OMETPHH.

B pa6ore [3] ¢ npumeneHreM 3d-METOAOB MOKa3aHO, YTO MpPU MEPECCUCHUN COPOKYCHBIX AIUIHII-
COMJIOB BO3HHMKAIOT BHEIIHUE KacaTelIbHbIE KBaJPUKH — KOHYCBI, Ha3BaHHbIE KOHycaMu MoHxa. Beenen
TEPMHUH «IICEBIOCOPOKYCHBIC» DIUTUTICOMIBI, KAK COBMEIICHHBIE M0 TOYKaM (DOKYCOB CEYCHHUH, MOITY-
YEHHBIX €JIMHOU MJIOCKOCTHIO, apaJUIeIbHON TIIOCKOCTH OoNbIuX ocel. [TokazaHo, 9To ¥ B 3TOM CIIy-
yae B MEpPeceueHUH 00pa3yroTcs J1Ba IIUIMIICA U MOTYT ObITh HalJCHBI OMH WJIM JBa KACAaTEIbHBIX KO-
Hyca MoHxa.

Hecmotps Ha 3HaunTenbHBIN 00beM MyOJWKALMii MO YACTHBIM CIIydasM IepecedeHHs KBaIpUK, B
TOM YHcJie B yueOHoi aurepatype [4], oOpa3zoBaHue KOHyca Kak oOIeil BHEIIHEH KacaTelbHONW KBapu-
KM paHee HE U3BECTHO M HE HCCIIEN0BaHO.

1. Lean padoThl

HccnenoBate nmepeceueHne Bcex KBaJAPHK, UMEIOLINX TOUKY (OKyca, IpU UX COHOKYCHOM M IICEB-
J10cOo(pOKyCHOM COBMEIICHUH W C(HOPMYITHPOBATH AITOPUTM TOCTPOCHUS KOHyCa, a B OOIeM cirydae,
KBaJApuKu MoHxa.

Touky ¢okyca UMEIOT KBaIpUKH BPALICHUS: BBITSHYTHIH amuicons (D), napadonoun (I1) u aBy-
nonocTHEIN Trniepbononn (7). B momonaenne k Bapuanty O+3 [3] B HacTosmeld paboTe pacCMOTPEHBI
BapuanThl D+I1, O+, [T+I1, [T+, ['+I", kaxkablid U3 HUX KaK COOKYCHBIN U TICEBIOCO(OKYCHBIMH.

2. MeToauka uccie10BaHUs

HccnenoBanust BeImoaHsIn Ha 3d-momensax B makere AutoCAD 2010...12, kak nanboitee aganTu-
POBaHHOM K 3aJjauaM T€OPETHUYECKOro aHajiu3a. 3d-MOJeIN KBaJAPUK CTPOUIHN Kak solids-00beKThl Bpa-
IIEHUEM KOHHUK BOKPYT UX Oceil. DiumIic noiydanu kak o0bekT AutoCAD'a. I'unepOony u napabony —
KaK CeUeHHs KPYroBOrO KOHYca.
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Konuku, obpasyromuecs: npu NepeceueHny UCCIEAYEMbIX KBaIPUK U MOCTPOCHUHU UX IUIOCKUX cede-
HU, TIPEJICTABISUIN COOO0M, Kak MPaBUIIO, «IUTOCKUEY CIUIalHbI. [IpM HEKOTOPBIX COUETaHHSIX MAapaMETPOB
MOJIEITH B CEUCHHSAX BOHUKAIM «HEIUIOCKHE» CILIAIHBI ¢ JelUIaHanumeil, He npesbimaromeii 10 . Hermo-
CKHE CIUIalHBI MPEIBAapUTEIBHO KOHBEPTHPOBAIM B IUIOCKHE «BBIXOAOM B IpocTpaHcTBO» [5]. Ilo-
cTpoeHue To4yeK (QoKyca W AMPEKTPHUC CIUIAHH-KOHUK, TIOCTPOCHHUE KacaTelbHBIX, ONpENeICHUE THIA
KOHHMKHM W OIEHKY MX TOYHOCTH BBIMOJIHSUIM 10 MeTojuke [3, 6]. O0mue KacaTenbHbIE K KOHHKAM
CTPOMJIN METOOM UTEpaLHH.

3. CodokycHoe nepeceuenue. Konyc Mon:ka

CBoiicTBa COhOKYCHOTO MEpECeUeHNs] PACCMOTPUM Ha XapaKTEpHOM MpUMepe NepeceyeHus dIUIHII-
couna u runepoononna (puc. 1). s 04epKoBBIX KOHUK: 3JUIHIICA e U TUIepOosl A (puc. 1, @) onpene-
nsieM Touku ¢pokyca F,, F, u qupextpucsl d,, d;. CtpouM kBaapuku BpamieHus. CoBMmeniaeM Ux B TOY-
Kax (oKyca U Moyiy4aeM JIMHUIO TIepeCceueHuUs — CIutaiiH e * (puc. 1, 6, o).

UccnenoBanue cruiaitHa, 00pa3ylomerocsi B epeceueHny, MOKa3bIBaeT, YTO 3TO KOHHUKA, B TAHHOM
npumMepe — smrnc. [lorpenrHocTs mocTpoenus crutaiH-KpuBoi, BHocuMas AutoCAD'oMm, He mpeBbImIa-
et ot 10~°. B 1aHHOM npHMepe OHa ONpeeNsIach 0 OTKJIOHEHHIO CIUIaitHa ot o0bekTa Ellipse.

OcobeHHOoCTh COOKYCHOTO NepeceueHns, OTMEUEHHAas ISl 3JUTMIICOMI0B B paborax [2, 3], mon-
TBEP>KAACTCS U Ul ApYyrux KBagpukK. OHa COCTOUT B TOM, YTO IUIOCKOCTH JIMHUH IEPECEUCHUS POXO-
JIMT Yepe3 TouKy K mepeceueHus AUPEKTPUC OYEPKOBBIX KOHUK M MPSMYIO k MepecedeHus UPEKTOpH-
aJbHBIX IUIOCKOCTEH KBaapuK, npudeM, K C k. B nanHoM npumepe (puc. 1, 6, sc) MI0CKOCTh 3jutvIica e*
MPOXOJUT Yepe3 TOUKy K repecedeHust JUPEKTPUC d, U d,.

Puc. 1. NepeceyeHne codoKyCHbIX annunconaa U runepbéonounaa:
a — MeTPMUKMN O4epPKOBbIX KOHUK, 6 — nepeceyeHne KBaapuK; B—e — NOCTpoeHne koHyca MoHxa;
X — nepeceyeHne NIOCKOCTeN KOHUK
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s mocTpoenus konyca MoHxa HaxoauM obmre kacarenbHble (1-2) u (3—4) K 04epKOBBIM KOHU-
KaM e, h. [IpuHrMaeM kacatenbHbIC 32 00pa3yrolue KOHyca, HMEIOIIEro BEPIIUHY B TOUKE HX Iepece-
yeHus S. [ cyniecTBoBaHUS KOHYycCa, KacaTelbHOTO K ABYM KBaJpuUKaM, HEOOXOIMMO HaJHMunue MUHU-
MYM ellle OJIHOM oOpa3ymoleli Kak o0Iel KacaTeabHOH K KBajpukaM [4]. BBoas MI0CKOCTh o, MpoBe-
pseM CyllleCTBOBaHME TaKOW KacaTelbHOU. E€ HaX0 UM B OTHOM M3 CEUEHUI KBaJPUK HEKOTOPOM ILIOC-
KOCThIO O, (puc. 1, 8). B ceuennu oOpa3oBaiuch 3/umIic U runepoona (puc. 1, 2). OO01ias kacareabHas K
HUM M3 BEPUIMHBI S MPOXOIUT Yepe3 TOUKH 5, 6.

Crpoum OuccekTpucy b yria npu BepiirHe S U 3ajaeM OHMCCEKTOPHYIO TUIOCKOCTh 3 (puc. 1, 6, 0).
B ceuenunn KBaapuK 3TOH MIIOCKOCTHIO HAXOAUM KacaTenbHylo (S-7). Ha Ouccekrpuce b 3amaem TOUKY
8, HaxoauM Touky 9. Ilo Toukam 8, 9, 10 Kak IEHTPY U KOHEYHBIM TOYKAM OCEH 3JIIUIICA OCHOBAHUS U
BepIIHHE S CTPOUM DILTUIITHIECKUH KoHyC (puc. 1, e).

JIuHMSAME KacaHWsl HAWJIEHHOTO KOHYCA Y KBAIPHUK SBIISIOTCS DIUIHIIC ¢’ U rurepbona /', momyueH-
HBIE€ KaK CeUeHHs KBAJAPUK IUIOCKOCTSIMH, IPOXOASAIIMMH Yepe3 TOUKH Kacauus 1,3 u 2,4 1 neprneHanKy-
nsipHBIME TT0cKOCTH (S, 8, 10). B xaxkgom ceueHnn oOpas3yloTcs IBE CIUIAHH-KOHMKHM — OT KOHyca H
OZIHOM M3 KBaJpuK. PacxokIeHue 3THX KPUBBIX XapaKTEePHU3YyeT MOTPEIIHOCTh BBIMOIHEHHBIX TOCTPOe-
HUii. B paccMOTpeHHOM NpuMepe OHa He TpeBbimaet 107,

[TnockocT nuHUI KacaHus e, i’ KaK W TUIOCKOCTD JINHUH TIEpECceUCHUs e*, IPOXOJIAT Yepe3 mpsi-
myto k (puc. 1, 6, o).

4. IIceBrocodorycHoe nepecevyeHue

PaccmoTpuM mepecedeHme Tex ke KBaIpUK (pUc. 2), 3aJJaHHBIX OYEPKOBBIMH KOHHKAaMH e, /1, KaKk
XapaKTepHBIH NpuMep IMCceBI0COPOKYCHOro mepecedeHus. PaccekaeM KBaApUKH €AWHON IIOCKOCTBIO,
napayieIbHON IIIOCKOCTH MEPeceueHns OCei KBaIpHK U OTCTOSIIEH OT Hee Ha BeIMUMHY O. B ceuennn
noiryyaeM KOHUKH e°, h°. Haxomum ux Touku Qokyca F,°, F;,° u qupextpuchl d,°, d,°.

KBanpuku coBmeraem B Toukax ¢okyca cedenuit F,° u F},° (puc. 3, a). B nepeceuenun obpasyror-
cs1 IUHICH e* 1 e**. Mx mnockoctu (puc. 3, 6), Tak e Kak A COPOKYCHBIX KBaJPHUK, [IEPECEKAOTCs
no npsimoit k (K',K"), Mo KOTOpoii nepeceKkaroTcsi TUPEeKTOPHAIbHbBIC TUIOCKOCTH KOHHUK CeYeHus1, oOpa-
30BaHHBIE BpaleHueMm d, °, dj, ° BOKpyT ocell KOHHK.

Jlnist mocTpoeHust KOHYCOoB MOHKa Hax0IuM OOIIHEe KacaTelIbHbIC K OUSPKOBBIM KOHHKaM (pHC. 3, 6, 2).
OmnpenensieM BO3MOXHOCTb CO3/IaHHsI KOHYCOB MOH>Ka /17151 KaXKJJOT0 MApHOT'O COYETAHHS KacaTelbHBIX.
Konyc Bo3aMokeH, ecnu sl apbl KacaTelbHBIX, pacCCMAaTpPUBAEMbIX KaK O4epK KOHYCa, CYIIECTBYET
XOTs OBl elie oJJHa 00I1asi, TPEThs KacaTesbHas K KBaJI[pUKaM, IIOCTPOSHHAsSI M3 TOUKU TIEPECCUCHHUs ITOH
Haphl.

B paccmaTtpuBaeMoM mpuMepe CyLIECTBYIOT YEThIpe OOIIe ouepKoBbIe KacaTenbHele: (1-2), (3—4),
(5-6) u (7-8), U3 KOTOPHIX MOKHO COCTaBUTH IIECTh MAPHBIX codeTaHwM. TpeThs KacaTenpbHas HalaeHa
TOJIBKO B ABYX U3 HUX. OT0 coueranue (1-2) u (5-6), npuBonsiiee K MOCTPOSHUIO KOHYCA ¢ BEPLIMHOM
S}, u coueranue (3—4)(7-8), naromiee KOHYC ¢ BEPIIHHOHN S,.

Puc. 2. NceBaocodoKycHbIe ceveHusi KBaapuK
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HanpHeiinee nocrpoeHne KOHycoB MOHXa M JIMHUH MX KacaHUs BBIIIOJTHIETCS Tak K€, Kak B pac-
CMOTPEHHOM BEHIIIIE TpuMepe (cM. puc. 1).

Haxonum nuHum kacanus KoHycoB MoOHXa ¢ MCXOOHBIMH KBaJapukaMu. Hanmpumep, KoHyC ¢ Bep-
mmHOM S; (pHc. 3, 0) KacaeTcs KBagpuK Mo uuncy e’ u runepoone /'. IlockoabKy HCXOTHBIE KBAIPUKH
SBIISIIOTCS OOLIMMH KacaTelbHBIMU JJIs KOHYCOB MOHXKa, TO KOHYCHI MEXIy cO0O0i MepeceKaroTcs Mo
JIBYM KOHUKaM: 3JUIUIICY e, U Thnepoone /. (puc. 3, e, o).

B nonyuennoit monenu (puc. 3) BBISBICHBI CIEIYIOLINE KOHUKU: e*, e** — mepeceueHue KBaJpuK;
e', h' — xacanue KoHyca S; ¢ ICXOIHBIMHU KBaJpukamy; e, h" — xacanue xkonyca S, (Ha puc. 3 He ToKa3a-
HO); e,,/1. — B3aUMHOE TIePEeCCUCHNE KOHYCOB; ¢, ¢’ — OKPY)KHOCTH KaK JIMHUM KacaHus cepsl (puc. 4, a). Bee
oy npoxonat yepe3 Touku K', K'' (puc. 3, 6), a UX MIOCKOCTH NepeceKkaroTcs no npsamoi k (K'K").

Puc. 3. MepeceyeHmne nceBaocodoKyCHbIX annuncouaa u runepéonounaa:
a, 6 — nepeceyeHne KBagpuk; B, I — KacaTenbHble; A — KOHYc MoHxa; e, X — nepeceyeHne koHycoB MoHxa

/
20

Paduyc cepepbi

. 0 10 20 o

CmeweHue cekywel ninockocmu

a) 6)

Puc. 4. KacatenbHas cdepa k nceBAocooKyCHbIM KBaapuKam
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5. BuyTpeHHsisi KacaTeJbHasi cepa

[MoMuMO BHENIHMX KacaTelbHBIX KBaJPHUK B ICEBAOCO(OKYCHOM IMEPECCUCHHH MOXKET BO3HHUKATH
o01mast BHyTpeHHsI KacaTenbHas cepa, Kak IMOKa3aHO Ha MpUMepe IUIMIICONa U runepoononsaa (puc.
4, a). Llentp cdepsl F' HAXOAUTCS HA TIEPECCUCHUN OCEH OUEPKOBBHIX KBaJpUK. Bo3HHMKHOBEHHE 00LIEH
cdepsl U ee paguyc 3aBUCHT OT CMELICHUS CEKYLIeH IIOCKOCTH O (cM. puc. 2, 6, puc. 4, 6). Ilpu codo-
KycHOM niepecedeHun (& = 0) u B untepBane 0 < & < &' paguycsl KacaTelbHBIX cdep AT KKIOH U3
KBaJpUK pa3lIW4Hbl U 00mmas kacatensHas cdepa orcyrcTByer. Cdepa BO3HHKAET, eciu O = J'. 3aBUCH-
MocTH (puc. 4, 6), NOTy4YEeHHbIE 3KCIIEPUMEHTANBHO JUIs uunconaa (kpusas 1) u runepoononaa (Kpu-
Basi 2), SIBJISFIOTCS XapaKTEPHBIMU IS BCEX COYETAHUH KBAJIPHK U MX ITapaMETPOB.

6. Huaunap Monsxka

Bo Bcex BapuaHTax co- U NCEBIOCOPOKYCHOTO MEPECCUSHHs, KPOME B3aUMHOTO TIepecedeHus Ia-
pabononioB, BHEITHUMHU KBaJpUKaMH SIBISIOTCS KOHYchl Momxka. [Ipu mepeceueHnn napabosionaoB
oOpasyercs mapabonnueckuil muauHAP. OH MOXET ObITh €AMHCTBEHHOW BHEIIHEH KacaTelbHOW KBal-
pUKOiA, 1100 OJHOI U3 KBaAPHUK (pUC. 5).

B mpumepe (puc. 5, a) oOpazoBanuch JBa 3unca e*, e** IIOCKOCTH KOTOPBIX MPOXOJST Yepe3
npsmyo k (K',K'') mepecedeHus: IUpEKTOPHAIbHBIX MJIOCKOCTEH mapabononaos (puc. 5, 0, 8).

Haiinens! Tpu kacarenbHble MPSMbIe K OYEPKOBBIM MapadoiaM, oIpeessieMble TOUKaMH KacaHus
1...6. Ige u3 HuX, ¢ (1-2), £, (5-6), mpHUBETU K MOCTPOEHUIO KOHyca MOH)a C BEpUIMHON B TOUKE S
(puc. 5, 2). ANTOpUTM TOCTPOCHHS KOHyca NpexHui. JIMHuSMH KacaHUs KOHyca ¢ mapaboionaamu
SIBUJINCH DIJUIUICH e’ e’

KacarenbHas f; npuBOAMT K 00pa3oBaHuio IwinHApa Mowxka. s ero moctpoenus (puc. 5, 0)
CTPOMM IPOEKIIHIO NapaboIONI0B 10 HANIPABICHUIO KacaTeNbHOI ;3 (3—4) Ha mnockocTh yLt;. Odeprom
IpPOEKIUH sBIsieTcs napabona p,. Llunuuap coznaercs nepemenienueM (Loft) napaGoisl p, BAOIb Hps-
MO ¢3. JIMHUSMHM KacaHUs [WJIMHAPA ¢ MapaboIouIaMHu SBJISIOTCS mapadosl p', p'.

Puc. 5. NceBpocodokycHble napabonouabl:
a — ucxofHble 06LEKThI; 6, B — nepeceyeHue; r — kKoHyc MoHxa; A — umnuHap MoHxa;
e — nepeceyeHne kBaapuk MoHxa; X — BHyTpeHHsAsA cdepa
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Konyc u nunuaap Monxa Mex1y co00l nepecekaroTcs 1o napadonam p,,, p,' (puc. 5, e), mocKob-
Ky MCXOJIHbIE TapaboIOnIBI SIBISOTCS IO OTHOLICHUIO K HUM OOIIUMH KacaTelbHBIMU KBAJIPHKAMHU.
[loMrMoO BHEIIHMX KacaTeNbHBIX KBAIPUK B MEPECCUCHUN MapaOoJOMA0B BO3HUKIA M BHYTPEHHSS

cdepa (puc. 5, arc).

7. O cBs3u ¢ TeopeMoii MoH:ka

PaccmarpuBas anroputM nocTpoeHus KBagpuk MoHka B 0OpaTHOH MOCiIeq0BaTENIbHOCTH, MOXHO
yOeIOUTHCS, UTO eciu 06e KAOPUKYU 8paujerus, umerowue mouku oxyca, kacaromes mpemoel Keaopu-
KU, Mo nepevle 08e K8AOPUKU AGIAIOMCA CO- UNU NCE800COPOKYCHbIMU. ITO 03HAYALT, YTO CYILECTBYET
TUIOCKOCTh A, CEUYEHHUSIMH PacCMaTPUBAEMBIX KBAJPHK KOTOPOU SIBIISIFOTCS KOHHKH C COBIIAJAIOIIUMH
Toukamu (okyca.

PaccMmoTpuM npuMep HaxOXKIACHHS IIOCKOCTH A (cM. puc. 3, a, puc. 6). BeiOupaem 04epkoByO KO-
HUKY OJIHOW M3 KBaJIpHK, HAIIpUMEpP, KOHUKY e. UIieM KOHHKY e° TCeBIIOCO(POKYCHOTO CEYECHUS 3TOH
KBaJ[PUKH. YUUTHIBAEM, UTO MEPIICHANKYIISP, OMYIIEHHBIN U3 TOUYKH K Ha OCh KOHUKH e, SBISICTCS TIPO-
eKiue d' mupexTpuch d,° KOHUKH e°, a TOUKa MepeceyeHus oceil KBalpuK F” SBISETCS MPOSKIHen To-
ku (okyca F°. MacmrabupyemM KOHUKY e Tak, YTOOBI COBMECTUTH ¢ POKyC F' U IUpeKTpHcy d COOTBET-
CTBEHHO C TOYKOU I’ 1 0Tpe3koM d’ — momydaeM e’ Kak MPOEeKIHI0 KOHUKH e°. M3 mpou3BOoiIbHOM TOUKU
I' € e’ BOCCTaHOBUM MEPIEHAMKYIAP K €€ IUIOCKOCTH JI0 MepeceueHns ¢ KBagpukoi. Ilmockocts, mpo-
XoAsIas uepe3 TouKy | mepecedeHus: mapaijielbHO TUIOCKOCTH OCe KBaJPHK, SIBISETCA HCKOMOH A.
J1J1 Hee MOYKHO OIPENIEIIUTh CMEIleHUe O, HalTH e U Gokyc F°.

B To e BpeMsi co- WM NCeBIOCOPOKYCHOE MepeceyeHre He 005S3aTeIbHO MPUBOANUT K 00pa3oBa-
HUIO KacaTeNbHBIX KBAJIPHK, KaK BHEIIHUX, TaK MU BHYTPEHHUX. J[JIsi BHEIIHHX KBaJpUK HEOOXOIUMO
HaJIM4Me OONIMX KacaTelbHBIX MPSIMBIX K OYEPKOBBIM KOHHKAaM. B 3aBUCHMOCTH OT yrila MEXIY OCSIMU
KBaJpUK OOIIME KacaTeJbHbIE, CIIC0BATEIbHO, U BHEIIHUE KacaTeJIbHbIC KBaIPUKH, MOTYT OTCYTCTBO-
BaTh. HezaBUCHMO OT 3TOT0, BHYTpeHHHUE cephl IPU ITOM MOTYT 0Opa30BBIBATHCS WIIM OTCYTCTBOBATH.
Hanpumep, codokycHbie rrmepo0Iouab (puc. 7) MepeceKIUCh M0 AILIUIICY ¢ ¥ TUIepOoJe s pu OTCyT-
CTBHH KacaTeNbHBIX KBaJIPUK.

Puc. 6. MNocTpoeHne NnockocTn ceyeHus Puc. 7. Nepece4veHne copoKyCcHbIX runepéononaos
6e3 kacaTenbHbIX KBagpuk

B cBsi3u ¢ 3TUM, €O- ¥ 11ceBIOCO(OKYCHOE TIepeceUeHue SIBISCTCS JIMIIb HEOOXOIMMBIM (HO HE JToC-
TaTOYHBIM) YCIOBHEM 00pa30BaHUs KacaTeIbHBIX KBaIPHK.

JanpHeiiee ucciae0BaHue CO- U MCEBIOCOPOKYCHOTO MEPEeceUeHHs KBaIpHK, YCTAaHOBICHHE Ka-
YEeCTBEHHBIX M KOJIMYECTBEHHBIX B3aMMOCBS3€EH nmapamMeTpoB MOJCIIM BO3MOXXHO Ha OCHOBE IIpOorpamMm-
HOMW peann3aliiy MoJYYeHHBIX aITOPUTMOB, HaIIpUMeED, Ha si3bike AutoLisp.

BrIBOABI

1. Co- u nceBnocooKycHOE TmepecedeHre KBaJAPUK MPOUCXOTUT MO OJHOM WIIM JBYM KOHHUKaM,
IUIOCKOCTH KOTOPBIX NMEPECEKAOTCA 110 MPSIMOH & mepecedeHus AUPEKTOPAIbHBIX IIIOCKOCTEH codoKyc-
HBIX CEYCHHUH KBaIpPUK.
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2. B co- unm nceBnocoOKyCHOM TNEpeceueHHH KBaIpHUK MOTIYT 0Opa30BBIBATHCS OJHA WJIM BE
BHEIIIHUE KacaTelbHbIe KBaIPUKU U BHYTPEHHSS KacaTesbHas cdepa, IMHIUH KaCaHUsI KOTOPBIX ¢ KBaJ-
pPUKaMH ¥ TMHUW B3aMMHOTO TIEPECEUCHHUS TAKIKE TMPOXOJIAT Yepe3 NpsMYIo k.
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3D-MODEL OF QUADRIC INTERSECTION
WITH COMMON FOCUS POINTS

A.L. Kheyfets, South Ural State University, Chelyabinsk, Russian Federation,
heifets@yandex.ru

The solution of the problem of quadric intersection combined with focus points or
focus points of their sections is considered in the article. Ellipsoid, hyperboloid and para-
boloid are quadrics formed by the rotation. All combinations of such quadrics are studied.
It is shown that there is intersection by one or two conics. Peculiar features of spatial posi-
tion of the quadric intersection lines are analyzed.

It is shown that there are common periphery plane quadric such as elliptic cone or pa-
rabolic cylinder at adjustment of considered quadrics and necessary combination of pa-
rameters of a relative position. Moreover, common inner tangent sphere appears.

The analysis is performed by 3d computer geometric simulation methods with Auto-
CAD. The examples and algorithms for tangent quadric construction are given. The con-
nection between the problem in question and well-known Monge theorem is studied.

Keywords: quadric, computer simulation, geometric simulation, descriptive geome-
try, G. Monge, 3d-technologies, AutoCAD.
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