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AHHOTanms. PaccmarprBaeTcs BOpoc, B KaKUX CIIydasx U IPH KaKUX YCJIOBUSX MOTYYAIOTCS T€ WM WHBIE COUYETaHUS KPUBBIX
BTOPOT'O MOPsIZIKa MPH BapbHUPOBAHUU YTJIa IOBOPOTA U KOHYCHOCTH NEPECEKAIOUIMXCA KOHMYECKUX MOBEPXHOCTEH, OMMCaHHBIX
BOKpYT c¢epsl. [locTaHOBKA 3a1a4i HCCIIEIOBAHUS ONUCHIBACTCS HA OCHOBAaHUH TEOpPEeMbl MOHXa U YCIOBHIL, ONPEAeIIeMBIX €I0.
C yu€TOM MpaKTUYECKOTO 3HAYCHHsS TeopeMbl MOHXa MOJUEPKHUBACTCS BAKHOCTh PACCMOTPEHUS TpaHCHOpPMAIlUH IJIHMHHUI
MepeceveHrs KOHMYECKUX MOBEPXHOCTEH HE TONBKO MPU U3MEHEHHUH yIila MEXAy UX OCSIMHU, HO U B 3aBUCUMOCTU OT KOHYCHOCTHU
noBepxHocTel. [ ynoOcTBa BU3yanu3anuy TpaHchopManuy Buia JHHUH IepeceueHHs] KOHMYECKUX TIOBEPXHOCTEH MPEIT0KEHO
HCIOJIb30BaHUE KPYTOBOM JuarpaMMbl. PacCMOTpEHBI 4acTHBIE Clydau NMEepecevyeHus] KOHWYECKHX MOBEPXHOCTEH, OMMCAaHHBIX
BOKpYT ctepsl. [IprBeeHBI IPUMEPHI BU3yallH3aluy Mpoliecca TpaHcHopMalliy JTMHUH IepeceYeHUs] KOHMYECKUX TTOBEPXHOCTEH
[pY TIOMOIIH TIPEJIaraéMbIX KPYTOBBIX JHArpaMM IPH Pa3IMYHBIX YTIaX KOHYCHOCTH M YIiaX MEXKAY OCAMH IOBEPXHOCTEH.
IIpoanann3upoBaHbl BO3MOKHBIC BapWaHTHl BHIA JHHUU B3aUMHOTO ITIEPECCUCHHS KOHHMYECKHX IOBEPXHOCTEH C pa3iIu4HOU
KOHYCHOCTBIO, NpPU HM3MEHEHHH YIJIa MEXIy OCAMH NOBepxHOCTed. [IpemyiokeH BapHaHT HCIONB30BaHUS PE3yIbTATOB
HCCIIEIOBaHM B 00pa30BaTENbHOM Ipoliecce MyTEM aHaIM3a 3aJadd IpU HMOMOIIM MpeAaraeéMbIX IUarpaMM, MOCICAYIOMIEro
KOMIIBIOTEPHOT'O TPEXMEPHOT0 MOJIEITUPOBAHUS TIEPECEKAIOIINXCS TOBEPXHOCTEH U T€HEPaTUBHOTO CO3AaHUs TNIOCKOTO YepTekKa.
TIpuBeneH mpuMep BBINOJIHECHHOTO YYEOHOTO 3allaHUs MO CO3JAHHIO JIMHUN TepeceueHHs BYX KOHHUYCCKHX MOBEPXHOCTEH,
OTHCAHHBIX BOKPYT cHephl, CPEACTBAMH KOMITBEOTEPHOTO MOJICITHPOBAHHSI.

IIpeaMeT uccneq0BaHMA: YAaCTHBIN CiTydail mepeceueHust IOBEPXHOCTEHN 2-T0 MOopsIIKa.

Marepuajibl W MeTOAbI: TEOMETPUYECKUI aNrOpUTM MOJCIHPOBAHHUS JUHAH B3aUMHOTO IIEPECCUCHHS KOHHYECKUX
MOBEPXHOCTEH — KPHBBIX 2-TO TOPSAAKA — C HKCIONB30BAHUEM METOAOB C(epHYecKUX IMOCPETHUKOB M KOMITBIOTEPHOTO
MOJICTTPOBAHHSL.

Pe3yabTaThl: MOKa3aHO, YTO BUA KPUBBIX BTOPOTO MOPSIIKA, IIPH IIEPECCUCHUN KOHUIECKUX MTOBEPXHOCTEH B YaCTHBIX CIIydasX,
3aBUCHUT HE TOJILKO OT BEJIMUMHBI yIJla MEXY UX OCSIMH, a U OT BEJIMYUH X KOHYCHOCTH. [IpelyioxkeHo ucroib30BaHle KpyroBoi
JUarpaMMBI JIs YA00CTBa BU3yaIH3alliy poliecca TpaHchopMaluy BUa JIMHUHA epeceueHs] KOHMYSCKAX TOBEPXHOCTEH.
BbIBOABI: B pe3ylibTaTe UCCIIEAOBAHUS PACIIMPEHO MPEACTaBICHUE O TeopeMe MOHXKa, KaK OJJHOH U3 OCHOB TEOPHUHU TEPECCUSHHS
noBepxHocTei. [lpennmaraemas kpyroBas javarpamMma MO3BOJISIET CUCTEMATH3UPOBaTh W BHU3yaJIM3UPOBaTh BapHAHTHI
TpaHC(OPMAINH BUAA JHHUH TIEPECCUCHNsT KOHMIECKUX TMMOBEPXHOCTEN. Pe3ynbTaTsl MccieJ0BaHHs MOTYT OBITh UCIIOJIB30BAHBI:
B y4eOHOM Tporecce — Ul YCKOPEHHsI BOCTIPHATHS YIeOHOTO MaTepHana U BCECTOPOHHEr0 OCMBICICHHSI TeopeMbl MOHKa; B
CTPOMUTENECTBE M AapXUTEKType — TMPH NPOCKTUPOBAHUHM KOHCTPYKIUH C 3JIEMEHTAMH NEepPECEKAIOMUXCs KOHUUECKHX
MTOBEPXHOCTEM.

KaroueBble ciioBa: HauepTaTebHas FreOMETpus, TeopeMa MOHXKa, KBaJpUKH, KOHUKH, TpaHC(HOPMAIHs, AuarpaMma.

BBEJIEHUE JBYM IUIOCKMM KPHUBBIM. DTH KPHUBBIE IPOXOAAT Yepe3
MIPSMYIO, COEAMHSIONIYI0 TOYKH HepecedeHHs JIMHUN
kacanus» [8]. Tepmun «Teopema MoHxa» moxanyi,

®opmooOpazoBaHUE TEXHUYECKHX IOBEPXHOCTEH
BIIEpBBIE  BcTpedaercss y  mpodeccopa  H.D.

OCHOBaHO ~ Ha  COBMECTHOM  HCIIOJIb30BaHHH
HAYePTATE/IBHON M BBIYUCIUTEIBHON reomerpun. [Ipu HereepyxuHa, TaM )K€ MOXKHO OSHAKOMHTHCA C
KOHCTPYHPOBAaHMM  TEXHMYECKMX  M3JeNui U JI0KA3aTeNLCTBOM JIAHHOU Teopembl [8].

N3 teopembl Monka, paccMaTpuBaeMoOil B Kypce
«HaueprarenbHas reoMeTpus», CIELYET, YTO €CIIU BE
KOHHYECKHE OBEPXHOCTH KacaroTcs OJHOH chepshl, TO
JIMHUAMU [IEPECCUCHHUS SABIIOTCA JBE IUNIOCKAE KPUBBIE
BTOPOrO IIOPAAKA, KOTOPBIE IEPECEKAIOTCS MEKILY
co0oil M mpoenupyrTcs B OTpPEe3KH NPSAMBIX Ha

NPOEKTUPOBAHUN aAPXUTEKTYpHBIX (OPM  MaccoBO
HCIOJB3YIOTCA KOHUYECKHME I[OBEPXHOCTH BpAalllCHHUS,
KOTOpBIE SIBJISIOTCS [IOBEPXHOCTSMH BTOPOI'O IOPSIKA.
BaxHocTh M3yueHHMs NOJOOHBIX MOBEPXHOCTEH ISt
IIPAKTUYECKOIO0 IPUMEHEHUS B IPOMBIIUIEHHOCTH

HEPHOANIECKU HOATBEPIKAACTCS aKTyaJbHBIMU
ny6mukamusamu [I — 3], KpoMe Toro, Bompochl IUIOCKOCTH NMapaljIeIbHYO UX IEPECEKAFOITIMCS OCSIM.
nepeceueHust TOBEPXHOCTEI 3aKOHOMEPHO VduTeiBasg NpPaKkTHYECKOE 3HAYEHHE TEOPEMBI

MoHska, IMEeT CMBICII PpacCMOTPETh TpaHc(opManuio
(rpancdopmanus — npeobpasoBanue, MpeBpalICHHUE,
M3MEHEeHHEe BUAa, GOPMBI WM CBOICTB 4ero-nubo; B
JAaHHOM KOHTEeKCTe — M3MEHCHHE BHAA KPHUBBIX IPH
W3MEHEHWH YyTjla TOBOPOTa W KOHYCHOCTH) JIMHUH
repecedeHns] KOHWYECKHX IOBEPXHOCTEH HE TOJIBKO
pu HM3MEHEHHWH yIia MEXIy HX OCSIMH, HO WU B
3aBUCHMOCTH OT KOHYCHOCTH (KOHYCHOCTH —
OTHOIIIEHHE JUaMeTpa OKPYKHOCTU OCHOBAaHUS KOHYyCa
K €ro BBICOTE JUIs MOJHBIX KOHYCOB WM OTHOIICHUE

paccMaTpUBAIOTCS C METOANIECKOM TOUKH 3peHus [4 —
7]. B oOmem cny4ae [Be TOBEPXHOCTH BTOPOTO
HopsKa (xBaIpHKM) NIEPECEKAOTCS 110
HpOCTpaHCTBeHHOﬁ JIMHUH YETBEPTOTO TopsAaKa
(OukBanpaTHOM KpHBOI), KOTOpass B HEKOTOPBIX
CllydasiX pacnajaeTcs Ha JBE JIMHUU BTOPOTO MOpsiKa
(xoHMKH). YCIOBUS, NPH KOTOPBIX 3TO IPOUCXOIMT,
ompenensaTes  Teopemoit  Momxka:  «Ecnmu nBe
MOBEPXHOCTU BTOPOT0 MOpSAAKA OIMCAHBl OKOJIO
TpeTheil WU BIUCAHBI B HEE, TO OHU MEPECEKa0TCs 110
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pa3sHOCTH AMAMETPOB ABYX TOPIEBBIX MOMEPEUHBIX
CEUEHHI KOHyca K pPacCTOSHUIO MEXIYy HUMH HIJst
YCEUCHHBIX KOHYCOB) TOBEPXHOCTEH.

B yueOHOI1 nuTepaType 3TOT BONPOC MPAKTHYECKU
He ocBemaercs. lMerorcs myOiuKanuy, B KOTOPBIX
paccMaTpHUBalOTCSL 3a/aud HAa MOCTPOCHHE JIMHHUH
nepeceueHysl MOBEPXHOCTEH BTOpOro mopsaka B

crcTeMax TPEXMEPHOT0 KOMITBIOTEPHOTO
moxenmupoBanus [9 — 12]. B paGore [13] mokazana
BO3MOXKHOCTb MOJTyYeHHS u BU3yaNn3aluu
pa3HooOpa3uss  KpUBBIX  BTOPOr0  MOpsiaKa, B
3aBUCHMOCTH OT KOMOHMHAIMH IEPeceKaronxcs
MOBEPXHOCTEH  (OMHMCaHHBIX BOKPYr cdepbl) U

B3aMMHOI'O IIOJIOXKEHUS], IPU MU3MEHEHUM YIJIa MEeXIy
UX OCAMHU.

BuzyanusupoBarh TpaHchopManuio BHUIA JIMHHA
nepeceueHnsi KOHUYECKUX MOBEPXHOCTEH (OMUCAHHBIX
OKOJIO cepbl) MOKHO C TOMOIIBIO MpeaIaraeMoin
KPYrosoii amarpamMmsl. [y 3TOT0, IpEeIBapUTEILHO,
paccMOTpUM IIBa YaCTHBIX CJIydas II€PECcCeUCHUs

KOHHYECKHX IMOBEPXHOCTEH (C KOHYCHOCTEBIO 20 # 2Y),
OITMCAaHHBIX BOKPYT Cepsbl.

Crenyer OTMETHTb, YTO NPH ONHCAHUH MOIAOOHBIX
0OIIeTIPHHATO

KOHHUYCCKHUX HOBerHOCTeI\/'I

HCIOB30BaHUE TEPMHHA «YKJIOH KOHyCa» — 3TO
MOJIOBHMHA yIria mpu ero BepummHe. OJHAKO B TaHHOMN
paboTe mpemyaraloTcs HOBBIC TpaUIECKHE CXEMbI
OTOOpaXXCHHS ~ HCCICAYEMBIX  MPOCTPAHCTBEHHBIX
3aBHCHUMOCTEH, W U1 3TOTO IMPHHATA ONMpeacIEHHas,
COOTBETCTBYIOIAasl CXEMaM W JIOTHKE PacCyXICHHH,
CTpyKTypa oOo3HayeHuii. [loaTomMy nanee B TeKcTe B
OCHOBHOM OYIeT HCIIONB30BAaThCSA O0IIee MOHATHE U
TEPMUH — «KOHYCHOCTbY.

YACTHBIE CIIYYAU IEPECEYEHUSA
KOHHUYECKHX IIOBEPXHOCTEM,
OIINCAHHBIX BOKPYI' COEPBI

Cayuaid 1. OO0pasyroniie  MMOBEpXHOCTEH
COBMNAJAOT (MOBEPXHOCTH MPECEKAIOTCS 10 HIUTUICY U
IBOWHOW mpsiMoif). Ilpm 3TOM Yrom Mexmy OcsiMHU
moBepxHOCTEH Oyner paBeH o1 = — v (puc. 1). Ecnm u3
9TOTO TIOJIOKCHHUS TOBEPHYTHh IIOBEPXHOCTH €mIE€ Ha
180°, To Mx oOpa3ylolue CTaHyT HapajuieIbHBIMU U
MIOBEPXHOCTH TEepeceKyTcs Mo ILIMICY U mapaboiie (¢
YYeTOM JIBYXITOJIOCTHOCTH KOHYCOB).

Puc. 1. Ilepeceuenue 1Byx KOHYCOB (00pa3yloIine COBMaAAIOT)
Fig. 1. Intersection of two cones (generatrices coincide)
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Cayuaii 2. Ob6pazyromue TOBEPXHOCTEH
napajulesibHbl  (IOBEPXHOCTH — NEpEeceKaroTcs 110
IUIMIICY ¥ napadoiie). YToa MexXIy OCIMU KOHUYECKUX
MIOBEPXHOCTEN omnpexaenseTcs Kak o2 = f + v (puc. 2).

IIpu nameHelmem mOBOpoTe KoHyca Ha 180°
o0pa3ylolye MOBEepXHOCTEH COBIAIYT, a OBEPXHOCTH
IIEPECEKYTCS 10 JJUIMICY U JBOMHOM IPSAMOM.

Puc. 2. [lepeceuenne AByx KOHYcOB (00pa3yromIre MapaiiebHbI)
Fig. 2. Intersection of two cones (generatrices are parallel)

3aKOHOMEPHOCTH M IIO3BOJISIIOT Pa3feNUTh IUIOIIA/Ib
Kpyra AdarpaMMbl Ha CHMMETPHYHO PacIOJIOKESHHBIS
cextopa A, B, C u D. B cekropax A u C mepeceuernue

KPYTI'OBAS JIUATPAMMA J1JIsA
BU3YAJ/IN3AIIUU TPAHCOOPMAIIUN

BUJIA JIUHU NEPECEYEHUSI
IMOBEPXHOCTEM

Ha mpennaraemoii kpyroBoit amarpamme (puc. 3)
VOBl 01 M 02 ONPEICISIOT ONMCAHHBIC —BBIIIEC

KOHUYECKMX IIOBEPXHOCTEH IPOUCXOIUT IO JIBYM
anuncaMm, a B cekropax B u D — mo ammumncy u
runep6Ooiie (eciu och MOBOPAYUBAEMON MOBEPXHOCTH
OyzmeT HaXOUTHCS B COOTBETCTBYIOIIEM cekTope). Eciu
OCH TIOBEpXHOCTEH COBMAJAIOT, TO MOBEPXHOCTH

HepeceKaroTCs MO ABYM OKPYXKHOCTSIM.

Puc. 3. /luarpamma TpanchopmaIiy BiIa KOHUK (OOMIHiA BUT)
Fig. 3. Diagram of the transformation of the type of conics (general view)
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3aMeTHM, YTO MPH IMOBOPOTE OJHON KOHUYECKOM
MOBEPXHOCTH OTHOCHUTEJIBHO APYrod MOBEPXHOCTH Ha
360° nepecedeHue 10 AIUIUIICY U apadolie, a Takxke 1o
3JUIAIICY U JBOWHOM IpPSIMOM IPOUCXOAMUT IO YETHIPE
pasa.

C wnenpl0 YHOPOIIEHUS MOCTPOCHUSA TUATrPAMMEI
ONpeZe MM  YIJIOBBIE BEIMYMHBI & ¢ U A
cooTBeTcTBeHHO cekTopoB A, B 1 C (puc. 3). Yriosas
BEJINYMHA 3JUIMIICHBIX CEKTOPOB A OIpenemseTcs Kak
€= 2o = 2B — 2y. Jna >mMncHO-THIEpOONHISCKUX
cextopoB B u D yriioBas BenmamHa paBHA @ = 02 — 01 =
2y. dns smmuncHeIX cekTopoB C mMeeM 3aBHCHMOCTB
A=180°— (g +2¢)=180°— (2B + 2y).

Wrak, npuBeaeHHbIE 3aBUCHMOCTH IOKa3bIBAIOT,
9TO BHUJ KPHUBBIX BTOPOTO MOPSAJKA, NPH MEpPEecedeHun
KOHMYECKHX IOBEPXHOCTEH, 3aBUCUT HE TOJBKO OT
BCJIMYMHBI yIJla MEXKAY UX OCAMH, a U OT BCIIMYHH UX
KOHYCHOCTH (YKJIOHOB YYacCTBYIOIIMX KOHYCOB).

N

INPUMEPBI BU3YAJIU3ALIUU ITPOIECCA
TPAHC®OPMAIIMU JTUHUAM
INEPECEYEHHUA KOHUYECKHUX
MOBEPXHOCTEM ITPA MOMOIIHA
KPYTI'OBbBIX TUATPAMM

JurarpaMMsbl O3BOJIAIOT BU3YaJIU3UPOBATh MPOLECC
TpaHcopManuy JHUHUHA TEPEeceyeHUs] KOHHYECKUX
MTOBEPXHOCTEN B 3aBUCUMOCTH OT yTJIa MEXKY UX OCAMHU
U BEIUYMH KOHYCHOCTH. PaccMOTpHM HECKOJIBKO
IIPUMEPOB.

IIpumep 1. IloctpouTh naUarpaMMy CEKTOPOB,
OTIpENIeIAIONINX JIMHUU NTePECEUEHNUS IBYX KOHUUECKHUX
MIOBEPXHOCTEH ¢ KOHycHOCThIO 2 = 60° u 2y = 30°
(yxioHsl koHYCOB — 30° 11 15°, COOTBETCTBEHHO).

B pe3ynbrare BEIYUCIEHUN [TOJIy4YUM IIapaMETpPhbl
JUISL IOCTPOEHUS 1UarpaMMBI:

B=30°%vy=15% w1=B—y=15%a2=p +y=45%
£=2B—2y=30° ¢ =2y=30° L= 180°— (2B + 2y) = 90°.

Juarpamma coJiep>HUT BOCEMb CEKTOPOB (pHC. 4).

Puc. 4. [lnarpamma tpancopmaryy Buaa KoHuK (23 = 60° u 2y = 30°)
Fig. 4. Diagram of the transformation of the type of conics (2B = 60° and 2y = 30°)

B stom npumepe, npu usmenenuu yriaa o (ot 0° 1o
360°) Mexxy OCAMH  IIOBEPXHOCTEH, JIMHHAMH
nepeceveHus NMOBEPXHOCTEH OyayT: JBE OKPYXHOCTH;
JIBa IIIMIICA; IIMIC WU JBOMHAs NpsMas; 3JUIMNC U
rurnep6oJ1a; AIIMIC U apabdoa.

Mpumep 2. IlocTpouTs aAHMArpaMMy CEKTODOB,
OTIpEIeNSAONTNX JINHIH TIEPECEUCHHS IBYX KOHHIECKIX
MOBEPXHOCTEH ¢ KOHYCHOCTBIO 23 = 45° m 2y = 45°
(YKJ10HBI KOHYCOB — 22,5°).
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3anuiieM 3HAYCHUS napaMeTpoB, HGOGXO)II/IMI)IX
JUIA TIOCTPOCHUS TUuarpaMmabl:

01= 0% 02 =45 €= 0° @ =45° A=90°.
Ha mmarpamme (puc. 5) Oyner yeTblpe cekTopa, Tak

kak € = 0°. Cexkropa A OTCYTCTBYIOT, a cexTopa B u D
CIIMBAIOTCS B OUH CEKTOP.
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Puc. 5. [lnarpamma Tpancdopmanuu Buaa KoHUK (2 = 2y = 45°)
Fig. 5. Diagram of the transformation of the type of conics (2B = 2y = 45°)

3nech, mpu u3meHenuu yraa o (ot 0° mo 360°)
MEXAY OCSIMH MOBEPXHOCTEH, JTMHHUAMH IepecedeHust
MOBEPXHOCTEH OYAyT: IIBE OKPYXXHOCTH; O3JUIHIC U
rurnep6osia; NUIMNC U napadoia; 1Ba 3JUIAICA; SIUIUIIC
Y IBOIHAS TpsiMasi.

IIpumep 3. IlocTpouTh AHMArpaMMmy CEKTOPOB,
OTIPEICTSIONINX JTVHUH nepeceveHus IBYX
MOBEPXHOCTEH ¢ paBHOI KOHYCHOCTBIO (23 = 2y = 90°)
(YKIIOHBI KOHYCOB — 45°).

HeobxonuMbiMu TlapaMeTpamMul JJisi [IOCTPOCHHS
JuarpaMmsbl OyyT:

01=0° 02=90° ¢ =90° 1 =0°,

Huarpamma (puc. 6) Takxe pa3feieHa Ha YeThIpe
CEKTOpa, Tak Kak € = 0°.

(AN

go°

180°

Puc. 6. Inarpamma tpanchopmanmu Buma KoHuk (2 =2y = 90°)
Fig. 6. Diagram of the transformation of the type of conics (2B = 2y = 90°)

B nanmHOM ciydae mnepecedyeHHE KOHUYECKHX
MOBEPXHOCTEH BO3MOXKHO MO JBYM OKPYXHOCTSIM, IO
JUIMIICY U THIIepOoIIe, a TAKXKe I10 TTapadoiie U ABOHHON
npsiMoit (mpu o = 90°). 3ameTuM, 4TO OTCYTCTBYET
HepeceueHye Mo ABYM 3JUIUICAM.

Tlepeceuenue no 3yuMIICY W IBOWHOM MpsIMOM, a
TaKXe 10 3JUIMICY W mapaboyie oTpakaeT Mmepexof OT
MepeceueHnsl M0 JBYM JJUTUIICaM K IEPEeCceUeHH0 II0
AIUIMTICY W runepbonie (Wi HaoOOPOT), YTO HMEET
MECTO TpH ONPEAENEHHBIX 3HAYCHHAX yIila o |
KOHYCHOCTH 2 1 2y.

OTmeTuM, 4YTO €CIU KOHYCHOCTb OJHOH U3
MOBEPXHOCTEH CTPEMUTHCS K HYJII0, (Harpumep 2y = 0),
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TO KOHHMYECKasi MOBEPXHOCTh TpPaHC(HOPMHUPYETCS B
LHUINHAPUUYECKYIO OBEPXHOCTb.

Ecimu  koHycHOCTP OJHOW M3 HOBEPXHOCTEH
crpemMutbest Kk 180° (mampumep, 2y 180°), Tt0
KOHMYECKasl IIOBEPXHOCTb  TpaHchopMmupyercss B
IUIOCKOCTh. [IpH BpameHun BOKPYT CQepsl IIOCKOCTh
MepeceKaeT KOHHYECKYI0 IOBEPXHOCTh  JBAXKIBI
COOTBETCTBEHHO IO OKPYXXHOCTH, IO mapaboyie H
JIBOITHOM IIPSIMOH,
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HUCIIOJIb30BAHME PE3YJIbTATOB
HNCCIEAOBAHUA B
OBPA3OBATEJIBHOM ITPOIIECCE

Z[JI;[ 3aKp6HJIeHI/I$[ HpaKTI/I‘-IeCKOFO 3HAYCHUS
TeopeMbl MOH)Xa M yCBOEHHUSI OCHOB KOMIIBIOTEPHOTO
MOJICIIUPOBAHUA B  YCJIOBUSAX  00pa30BaTEIHLHOTO
rnpouecca MnpeaAcTaBIACTCA BO3MOKHBIM BBITIOJTHCHHUC
TpeXMepHOﬁ MOJECIN ABYX KOHHYCCKUX HOBerHOCTeﬁ
(onmcaHHBIX  BOKpPYr cdepsl) ¢  IMOCIEAYIOIIUM
TCHCPUPOBAHNUEM OCHOBHBIX BUIOB B 0)1H0171 U3 CUCTEM
AutoCAD, Inventor, T-FLEX, Kommac.
BapI/IaTI/IBHOCTL 3aJaHuA OCYHICCTBJIACTCA myTeM
M3MEHEHUs NapaMEeTPOB KOHYCHOCTH MOBEPXHOCTEH U

yria IOBOPOTa OJHOW IIOBEPXHOCTH OTHOCHTEIHHO
JIPYTOH.

Ha puc. 7 npuBesieH npuMep KOHTPOIJIBHOTO 3aJaHus
BemmonaeHHoro B CAIIP T-FLEX CAD. Iopsaok
BBINOJTHEHUS ciieAyroniid. OCHOBBIBAsICH Ha MCXOJHBIX
JaHHBIX pasMepax ¥ B3aHMMHOM DacIIOJIOKECHUH
MePECcEeKaloInXCsl KOHYCOB — BBINOJIHACTCS  aHAIU3
3a1aHusA c UCIIOJIBb30BaHUEM npeyIaraeMoi
muarpammbl.  Jlamee B 3D-mpocTtpancTBe cozmaéres
MOZENb IIEPECEKAFOIINXCSl KOHYCOB C BBIOpPAaHHBIMH
pa3MepaMu M yTIIOM MEXIy UX ocsMu. 3ateM u3 3D-
Mozmenn moxydaetcs 2D-ueptéx, odopmiseMbit
coriacHo  obpasmy  (pwuc. 7).  Pesynbratsl,
OTOOpaKEHHBIE HAa YEPTEXkKe, elé pa3 CONOCTABISIOTCS
C JaHHBIMH AMArPaMMBbl U TIOSICHSIOTCS.

VT VT

H Kkouma

Smb

Popram A3

Puc. 7. O6pa3ser] KOHTPOIBHOTO 3aaHHs
Fig. 7. Sample control task

BbIBO/IbI

Bun xpuBbIX BTOPOro nopsika, Ipu MNepecedeHur
KOHMYECKHX ITOBEPXHOCTEH B UYACTHBIX CIydYasXx,
3aBHCHUT HE TOJIEKO OT BETMYHMHBI YTJIa MEXKIY UX OCSIMH,
a ¥ OT BEIMYMH UX KOHYCHOCTH.

I[Ipy wW3MeHeHHMH Yyria TIOBOpPOTAa KOHHYECKHE
MOBEPXHOCTH €  HEOJWHAKOBOH  KOHYCHOCTBIO
MepPEeCceKaroTCs: TI0 IBYM OKPY)KHOCTSIM (ZIBa pasza); 1o
QIUIMIICY W ABOMHOMW IPSMOM, O 3JUIMIICY U Hapadoute,
TI0 JIByM 3JUTUIcaM (110 4eThIpe pasa).
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BumsyanieHOE  mpencTaBieHHE — TpaHC)OpMAIUH
JIMHUN TepecevyeHuss MOBEPXHOCTEH C IOMOIIBIO
JarpaMM YCKOpPsIeT BOCTIIPUSTHE Y4eOHOTO MaTepuaia
U CIOcOOCTBYET  BCECTOPOHHEMY  OCMBICICHHUIO
TeopeMbl Momka. Taxke pe3ynabTaTbl HCCIEIOBaHUS
MOTYT OBITh WCTOJB30BaHBI B MPEAMETHBIX 00JIACTIX
CTPOUTENLCTBA U APXUTEKTYPHI — MIPU MPOCSKTUPOBAHUH
KOHCTPYKIIMA €  DJJEMEHTaMH  IePECEKaIoNUXCs
KOHHUYECKHUX MTOBEPXHOCTEH.
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ON TRANSFORMATION OF CONIC SURFACES INTERCEPTION LINES
IN SPECIAL CASES

Sereda! V.G., But?A.Yu.

Sevastopol State University, 299053, Sevastopol, Universitetskaya str., 33,
E-mail: lfaderes57v@mail.ru; 2 butalexandr@rambler.ru

Abstract. The question is considered in what cases and under what conditions certain combinations of second-order curves are
obtained by varying the angle of rotation and taper of intersecting conical surfaces circumscribed around a sphere. The statement
of the research problem is described on the basis of the Monge theorem and the conditions determined by it. Taking into account
the practical significance of Monge's theorem, the importance of considering the transformation of the lines of intersection of
conical surfaces is emphasized not only when the angle between their axes changes, but also depending on the conicity of the
surfaces. For the convenience of visualizing the transformation of the type of lines of intersection of conical surfaces, the use of a
pie chart is proposed. Particular cases of intersection of conical surfaces circumscribed around a sphere are considered. Examples
of visualization of the process of transformation of the lines of intersection of conical surfaces using the proposed circular diagrams
at various taper angles and angles between the axes of the surfaces are given. Possible variants of the line of mutual intersection of
conical surfaces with different taper are analyzed, when the angle between the axes of the surfaces changes. A variant of using the
research results in the educational process by analyzing the problem using the proposed diagrams, followed by computer three-
dimensional modeling of intersecting surfaces and generative creation of a flat drawing is proposed. An example of a completed
training task on the creation of lines of intersection of two conical surfaces described around a sphere by means of computer
simulation is given.

Subject of research: a special case of intersection of surfaces of the second-order.

Materials and methods: geometric algorithm for modeling the lines of mutual intersection of conical surfaces - curves of the 2nd
order - using the methods of spherical mediators and computer simulation.

Results: it is shown that the form of curves of the second order, when crossing conical surfaces in particular cases, depends not
only on the angle between their axes, but also on the values of their taper. The use of a pie chart is proposed for the convenience
of visualizing the process of transformation of the type of lines of intersection of conical surfaces.

Conclusions: as a result of the study, the concept of Monge's theorem, as one of the foundations of the theory of intersection of
surfaces, has been expanded. The proposed pie chart allows you to systematize and visualize the options for transforming the type
of line of intersection of conical surfaces. The results of the study can be used: in the educational process - to accelerate the
perception of educational material and a comprehensive understanding of the Monge theorem; in construction and architecture -
when designing structures with elements of intersecting conical surfaces.

Key words: descriptive geometry, Monge's theorem, quadrics, conics, transformation, diagram.

114


https://elibrary.ru/contents.asp?id=42685319&selid=42685329

