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HAPVICHA TEOMETPIAI B YMOBAX BMKOPUCTAHHAA
IHOOPMAINIMHMX OCBITHIX TEXHOJIOTTN

Tpusanuii nepiod peopmyeanus HABYATLHOL0 NPOYECY MA MEMOOUK BUKIAOAHHS HAPUCHOT
2ceomempii He 3a0e3neuus SUPIUIEHHA NUMAHHA OOCMAMHBLO20 PO3YMIHHA 3A2ANbHUX NPUHYUNIE
nooyoosu 306pasicerv 00’ €Kmie MPUGUMIDHO20 RPOCHOPY HA OBOMIDHOMY KPECHeHHI, BUBYEHHS
2eoMempudHuUx Gopm ma ix eracmugocmell 3a NIOCKUMU 300DAXNCEHHAMU 8 O0OMEHCEHOMY
YUO08OMY HACI.

Y pobomi posenanymo cmeopenHs HA8UANLHUX KOMNAEKCI8 3 BUKOPUCTAHHAM CUCTEM
asmomamuzoeano2o npoexkmysanusi AutoCAD, Komnac 0ns eusuenHs HapucHoi ceomempii,
iHoICenepHOl ma Komn tomepHoi epa@iku 8 8uUUX HABUANLHUX 3aK1A0AX. 3anponoHo8aHo Memoo
noby0o6u KOMHIEKCHUX 00 €Kmig i3 npocmux ejleMeHmie Ha 0a3i aneopummie MOOenr08aHHs.
KPUBOIHIIHUX N06epXOHb. [ 0N08HUMU acneKmamu Npu CHEOPEHHI HAGUANbHUX KOMNIEKCI8 €
HAOUHICMb A MONCIUGICMb X KOPUSYBAHHS KOPUCIYBAYUEM 8 NPOYeCi UKOPUCMANHA Y 36UUHOMY
NPOSPAMHOMY CepedOBULYI.

Knwuosi cnoea: napucna 2eomempis,  iHCMpYMEHMU — MOOENIO8AHHA, — CUCMeEMA
A8MOMAMU308AHO20 NPOEKMYBAHHS, MOOETIOBAHHS NOBEPXOHb.

ITocranoBka npodsemMu. BiacTuBocTi MOBEPXOHD B 0araTb0X BUMAAKaX BU3HAYAIOTHCS BIACTHBOCTSIMHU
JiHIHA, IO YTBOPIOIOTH IaHy IIOBEpXHIO. BlacTMBOCTI JiHIM, B CBOIO dYepry, BH3HAYAIOTHCA BHIAMHU
MaTeMaTHYHUX (QYHKIIH, AKi ONHCYIOTH I JiHII. B cyyacHHX cucTeMax aBTOMATH30BAHOTO MPOCKTYBAHHS
TOJIOBHUM I1HCTPYMEHTOM MOJeNoBaHHs KpuBuxX ckmagHoi ¢opmu € NURBS-kpuBi, 3aBmskm sk iX
BJIACTHUBOCTAM, TaK 1 IX BOpoBa/pkeHHIO B MikHapomHi ctanmapta CAD/CAM. B crarTti posrisimaerbcs
CTBOPCHHSI HaBYaJbHHX KOMIDICKCIB IJIsI BHBYEHHS Kypcy HapucHOi reometpii Ha 0a3i CAIIP AutoCAD,
Kommnac 3D. HaiiBa)xnmuBimuMn MOMEHTaMHU IIPU CTBOPEHHI KOMILJIEKCIB € HAOUHICTh TPUBUMIPHHUX MOJEINei Ta
MOXIIMBICTb 3MiHH iX KOPUCTYBa4eM IIiJl 4ac pO3B’s3aHHs KOHKPETHHX 3a1a4

AHauni3 ocranHix gocaimxkensb i my6uaikamiii. CydacHi TexHOJOTI] NO3BOJSIOTH 3MIHMTH MIiAXiJ IO
BUKJIa/IaHHS HApUCHOI TreoMeTpil B HaBYAIBHUX 3aKJIa/laX, TMOJIETIINTH PO3yMiHHS NOOYZ0BH NPOEKTYBaHHS N-
BUMIPHOTO TPOCTOPY Ha M-BUMIpHHUiIl. AJle, 3acTOCYyBaHHS TaKHX TEXHOJIOTIH HaluacTilie 3BOAMUTHCS IO
JIEMOHCTpallii BHOPSAKOBAaHUX ()parMeHTIB IOETAIHOTO BUPINICHHS MNO3WIIHHOI YW METPUYHOI 3axadi Ta
BUKOPUCTAHHS CTATHYHHX TPHUBHAMIPDHUX YOPHO-OUIMX UM KOJBOPOBUX 0O0pa3iB. [HTepakTWBHI TeMaTH4Hi
KOMIUIEKTH MAlOTh 3aCTOCYBaHHS NPHU IOTIHOJICHOMY BHBUCHHI CTEPEOMETpii: MpH pO3MIiAi KoHQIrypariit
KOHYCiB, cdep, HWIIHIAPIB Ta IHIIUX KBAaJAPHK, TOOTO JIHIM 1 IMOBEpXOHb, SKi OIMUCAHI KBaJIPATUIHUMH
piBHAHHSIMHU B JleKapTOBHX KOOpAWMHATAX; MMOOYAOBI OBEPXOHB, IO TIEPETHHAIOTHCS, CHEPUIHUX TPUKYTHHUKA 1
YOTHPHUKYTHHKA, PO3B’I3aHHI 33aJja4 Ha 3HAXOJUKEHHS IUIOII MOBEPXHI, TEOMETPUYHOTO MiCIsl TOYOK. PimmeHHs
CKJIQJIHUX CTEPEOMETPHYHMX 3ajad, JOCIiIKEHHS IPOCTOPOBUX MOOYI0B 32 IOMOMOT 00 IHTEPaKTUBHUX (aiiiB
MOTIMOJIIOE PO3YMIHHSI F€OMETPii, PO3BHBAE IIPOCTOPOBY YSBY.

Bupginennsi He BuUpilIeHMX paHille YacTHH 3arajbHoi mpo6gemu. CTBOPEHHS 1 BHKOPUCTaHHS
HAaBYAJIbHUX KOMIUIEKCIB 3 HApUCHOI reoMeTpii pOOMTh MOXIJIMBUM IOKPOKOBE BHUIIIECHHS 3a1adi 3
BUKOPDHUCTAHHSIM 1HTEPaKTUBHOI TpuBUMipHOi rpadiku. [lapamerpusauis npu poOOTI 3 T'E€OMETPUYHUMH
MOJICTISIMU ZI03BOJISIE KOPUTYBAaTH KOHKPETHI YMCIIOBI 3MiHHI 1 BUKOPHCTOBYBATH MapaMETPUYHy MOJENb SIK
0a30By ISl CTBOPCHHS THIIOBUX. BIAMOBIAHICTh TAKMX KOMIUIEKCIB JBOM HAMBaKJIMBILIIUM aCIICKTaM: HAOYHOCTI
Ta, IPU HEOOXiTHOCTI, MOXKIIMBOCTI 1X KOPUTYBaHHS CaMHM KOPHCTYBaueM, JO3BOJIUTH IiJBUIIUTH MOTHBALIIO
HaBYaHHS, IHTepeC 110 OTPUMAaHHA 3HaHb, IMOKPAIIUTH PO3YMIHHA Ta 3aCBOEHHS Marepiayly, CHpHUATHME
(hopMyBaHHIO HEOOXiMHUX MpodeciiHIX KOMIETEHIIIH Ta, HapelTi, 3aTpe0yBaHOCTI MaHOYTHHOTO BHITYCKHHUKA
Ha PUHKY TIparii.

MeTo10 €TaTTi € IOCHIPKEHHS! CIOCOOIB BUKOHAHHS T4 BUKOPHCTaHHSA HAaBYAIBHHX KOMILIEKCIB JUIS
MOJIETIIIEHHST caMOCTiifHOT poOOTH CTyzAeHTa, J0Jisl SIKOI B 3araylbHii KUIBKOCTI TOAMH HAa JUCHUILTIHY Maixke
IIOPOKY 30UIBIIYETHCS, Ta MPHUCKOPEHHS POOOTH BHKJIAgadya MpPU IMPOBEJCHHI MOAYIBHHX Ta MiICYMKOBHX
KOHTPOJBbHUX, AUCTAaHIIHHOMY HaBYaHHI.

Buknan ocHoBHoro marepiany. Ilin yac BuBUEHHS KypCy HaidacTime mpobjieMu BUHUKAIOTh 3 TeMaMu
YTBOpEHHS MOBepXoHb (puc. 1, puc. 2) [1, c. 46], ix 300paxeHHs Ha emopi MOHXa Ta BHMAJKaMU B3a€EMHOTO
MEpeTHHY TOBEpXOHb. 3 AHANITHYHUM CHOCOOOM 3aBIaHHSA IIOBEPXOHb (anrebpaiuHuX, TpaHIEACHTHHX)
CTYACHTH 3HaioMi 3 Kypcy MaremaTtukd. KapkacHWi Ta KiHEMaTHYHHI crocodu (opMyBaHHS TOLIITBHO
NpoJIeMOHCTPYBaTH B 3D, UM HaBITh 3 BUKOPUCTAHHAM aHiMauii. B nmopansmomy ne pomnoMoske B pOopMyBaHHI
HaBMYOK NOOY/0BM 00pa3iB 3a 33/JlaHMMH YMOBaMHM, YUM i OyAe AOCATHYTO OAHY 3 TOJOBHMX 3aJad HapHCHOI
reoMeTpii.

11 © Bap6am M. 1., Bap6am B. 1., 2017
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Puc. 1. YTBOpeHHs yIiHII9aTNX IOBEPXOHB 3a JOIIOMOT0I0 TBipHOI | i HaIpsIMHMX ejTeMeHTiB S, m
B TpaJgUIIiIHOMY BMKJIaJIeHHi Ta 3a JOIIOMOT0I0 KiHeMaTMYIHMX OIlepauirn

[IpakTHKa 1OCUTH YacTO BUMAarae BUpPILICHHS 3a/1a4i BUTOTOBJICHHSI BUPOOIB 3 JIMCTOBOrO MaTepiaiy, 10
B CBOIO 4epry, notpedye moOyaoB pO3rOpTOK: TOYHHX I OaraTOrpaHHHX MOBEPXOHB 1 BIFICIKIB PO3TOPTHUX
MOBEPXOHb (TOPC, KOHYC) Ta alpoKCHMAllil HEpO3ropTHOI MOBEPXHI BiJCIKAMH DPO3TOPTHUX JUIS IMOJAJIbIIOT
moOymoBu HaOMIKEHOT pO3TOPTKH. Po3yMmiHHA mpolecy IMmoeTamHoi MoOyIOBH MOBEPXHI B TPHUBHUMIPHOMY
CEPEeIOBUIII CIPOIIYE PO3YMIHHS IMOHATH AUCKPETU3ALIl Ta IHTEPIOJIALIi TOBEPXOHb.
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Puc. 2. IToOymoBa o0prcy nHoBepxHi o0epTaHHs

[Ipu HasBHOCTI nepeBa MoOYJOBH B HaBYAJIbHOMY KOMILIEKCI BHKJaJady Ha Oylb SIKOMY eTari MOxe
MOSICHUTH TOPSJOK (OPMYBaHHS TPUBUMIPHOT MOJEN LUIIXOM BHUKJIIOYEHHsS HACTYMHHMX IOOYAOB IUIs
BU3HAYEHHS TOJIOBHOTO €CKi3y 4YM ormepaiii Ha gaHoMmy erami. KOpuCTyBad, B CBOIO 4Yepry, Mae 3MOry
PO3IMBHTHCH MOJENb 3 ycix OokiB (puc. 3, puc. 4), MO Aa€ MOXJIMBICTh YHUKHYTH TPyOMX ITOMMWJIOK IIiJ| 4ac
1no0ynoBH (0cOOIMBO TPH MOMIYKY JIHIA NMEpeTHHY KPUBUX UM TPAHHHX HOBEPXOHB) I OAHOYACHO MiAiOpaTH
JOLUTBHHH c110ci0 po3B’ 3Ky 3a/1adi.
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Puc. 3. TIoOymoBa JIiHiv ITepeTHHY IBOX IIOBEPXOHB CII0COO0OM KOHIIEHTPUIHMX cdep
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IHTepakTHBHUI HaBYAIBHUHA KOMIUIEKC IO3BOJHMTH PO3MISIHYTH KOHGIrypaumii, B SKHUX HpPEACTaBICHI
BOXJIMBI BIIACTUBOCTI cdep, IWIIHAPIB, KOHYCIB Ta IHIIMX KBaJApPHK, TOOTO JIiHI, IO ONHCYIOTBHCS
KBaJpaTUYHUMH PIBHAHHAMH B JEKapTOBHUX KoopAwHATaX. HeoOXimHO mam’STaTy, Mo OCHOBOK MaTEMaTHIHOTO
SAapa CydacHHX CHUCTeM aBToMaTm3oBaHOro mpoekTyBaHHSI CAIIP e crmaita-¢ynkmii (kpusi besre, NURBS), a
KpuBI npyroro mopsnky mpencraBieni B rTpadiuamx CAIIP sk  oxpemMuil BHIIQZOK palliOHAIBHO
mapameTpu30BaHoi KyOiuHo1 KpuBoi [4; 5]. ToMy BiICYTHS MOIJIHBICTH 3aCTOCYBaHHS KPHUBOI IPYTOTO TOPSIIKY
B AKOCTI 0a30BOro  (OpPMOYTBOPIOBAIGHOTO  €INEMEHTY TP CTBOPEHHI MOIYJTIB  HAaBYAIBHOTO
KomIuiekcy.Hapucaa reomeTpiss € OCHOBOIO T€OMETPHYHOI'O MOJENIOBAHHS, TOMY OCOONHMBY yBary IOTpiOHO
NPUAUIATA BapiaHTaM BUpIIIEHHS 3a7ad, sKi B MNoAajblIoMy OynyTh BHKopuctoByBatuch B CAD/CAM
crcTeMax; HasBHICTh OiONIOTEeKM TPUBUMIPHHMX CKJIaJallbHAX OJWHHMIb, CTBOpeHOoi B cucremax AutoCAD,
Kowmmnac 3D, 3abe3neunth 3aCTOCYBaHHsI il U1 JETaIFOBaHHS CKJIaAaNIbHOro KpecieHHs [3, ¢. 51].
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Puc. 4. 3D npuksianm 10 BapiaHTiB 3aBJaHb 3 HABYaIbHOTO KOMIIIEKCY

Po3ymiHHS pO3B’A3KY 3a/a4 Uil TPUBUMIPHOTO IIPOCTOPY JO3BOJIMTH 3pOOWTH CTiHKe MIAIPYHTS IUIs
MOZAJBLIOTO BUBYEHHS MPABUJI BAKOHAHHS KPECJIEHb TEXHIYHOTO XapakTepy (pHc. 5), yMOBHOCTEW Ta CIPOIIEHb
Ha HuX Ta HanamtyBaHHss CAD/CAM cucrteM /st BUPIlIEHHS KOHKPETHOT 3a1aui.

Ha pucynky 5 moka3aHa HaivacTimia MOMMJIKA, SKa BHHUKAE MPH OTPUMAaHHI pO3pi3y 3 NPaBUILHO
mo0y10BaHOl 3-BUMIPHOT MOJIEII IeTalll, ajic He3HAHHI MPaBHJI BUKOHAHHS CKJIQJHOTO CTYMIHYACTOr0 PO3pi3y Ha
2-BuMipHOMY KpecieHHi [2; 3]. BukoHaHHs po3pi3y Ha TpPUBUMIpHIA Mozeni Ta Oe3nocepeaHiii neperoc 3D
300paKeHHsI Ha JBOMIpHE KpECIeHHS Ja€ rpyOi MOMHIKH 3 TOYKH 30pY IIPaBHJ BUKOHAHHS PO3PIi3iB 3TiAHO

JACTY.
A=A HenpabiyibHe BukoHaHHS

po3piy no 30 moden

Puc. 5. OTprMaHHSA acoIiaTMBHOTO KpecJIeHHs
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BucnoBku i mpomosunii. [loexnanns meroniB HapucHoi reomerpii 3 Bisyasi3ami€ro, sIKy poOOJSTH
moxJiBoto cydacHi CAIIP, no3Bossie 3HaWTH CydacHUW MiIXiJ JO BUKJIAJAHHS TaKUX 0a30BHX AWCIMIUIIH: SK
HapUCHAa TEOMETpis, ImKEHEepHa Ta KOMII'IOTepHA Tpadika. A pO3NIMPEHHS HApPHCHOI TreoMmeTpii ¢dopmamu
0araToMipHOTO TIPOCTOPY TO3BOJHUTH 3POOHUTH il TEOPETHUHOIO 03010 HE JIUIIE TEOMETPHYHOTO MOICITIOBAHHSI
Oyap-skux 00’€KTiB, a ¥ TEXHOJOTIYHHUX MPOIIECiB, CHCTEM 1 T.I. BHKOpHCTaHHS HaBYAIPHUX KOMIUICKCIiB
JIO3BOJIMTH IPUBECTH KypC HAPHUCHOI reoMeTpii y BiANOBITHICTH A0 Cy9acHHMX BHMOT, CHCTEMATH3yBaTH ITiIXi[
IO BHpINICHHA MO3ULIHHMX 1 METPUYHHMX 3a]ay, IHTaHb KOHCTPYIOBAHHS KPUBHX IIOBEPXOHB, IO3BOJHTbH
3MIHATH METOJH Ta CTPYKTYPY NMPOBEACHHS MPAaKTUIHUX 3aHATH B OiK (hOpMyBaHHS CTIHKHX HABHYOK ITOOYIOBU
TeOMETPUYHHUX 00pas3iB 3a 3aJaHUMH BJIACTHBOCTSIMH, IiIBUIIUTH PiBEHb 3HaHb Ta YMiHb, SIKICHO BJIOCKOHAIHNTH
MiAX1I 0 TiArOTOBKH (haXiBIIiB.
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Barbash M., Barbash V.

DESCRIPTIVE GEOMETRY IN THE USE OF INFORMATION TECHNOLOGIES EDUCATION

The long period of reform of the educational process and methods of teaching descriptive
geometry did not provide solution to a sufficient understanding of the general principles of
imaging of three-dimensional objects on a two-dimensional drawing, the study of geometric
shapes and their properties in limited training time.

Descriptive geometry aims to depict in an 2D drawing an object that has three dimensions:
length, width, and height. And on the basis of the image determines the shapes of bodies and the
laws of their mutual arrangement. Creation and use of training complexes on descriptive geometry
makes possible a step-by-step solution of the problem using interactive three-dimensional
graphics. Parameterization when working with geometric models allows you to adjust specific
numerical variables and use the parametric model as the base for creating model. The
correspondence of such complexes to two most important aspects: visuality and the possibility of
their adjustment by the user, will increase the motivation for learning, interest in obtaining
knowledge, improve understanding and mastering of the material. The interactive training
complex will allow to consider configurations in which important properties of spheres, cylinders,
cones — lines, described by quadratic equations in Cartesian coordinates are presented. In the
presence of tree of a constructing in the educational complex, the teacher at any stage can explain
the order of formation of the three-dimensional model, excluding the subsequent constructions for
determining the main sketch or operation at this stage.

The article substantiates the advisability of demonstrating in 3D or using animation for
wireframe and kinematic methods of constructing surfaces. In the future, this will help in forming
the skills of constructing images according to given conditions, and thus lead to the solution of one
of the main tasks of descriptive geometry. The work deals with the creation of training complexes
using AutoCAD automated design systems, Compass for studying descriptive geometry,
engineering and computer graphics in higher educational institutions. A method for constructing
complex objects from simple elements based on algorithms for modeling curvilinear surfaces is
proposed. The main aspects in the creation of training complexes is the visibility and the
possibility of their correction by the user in the process of using in a customary software
environment.

Key words: Descriptive Geometry, modeling tools, computer-aided design system,

modeling surface.
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