88

VK 512.2

BUKOHAHHS KPECJIEHUKIB 3ACOBAMMU SOLIDWORKS B
KYPCI IHZKEHEPHA I'PA®IKA TA CAD CUCTEMMN»

Kop6ammn B.1., kana. xiM. HayK,

kovbashyn v@ukr.net, ORCID: 0000-0002-5504-1606

ITix A.l., KaHI. TEXH. HAYK,

pik_a@tntu.edu.ua, ORCID: 0000-0002-9855-7450

banaban C.M., kaHJ. TeXH. HayK,

balabanstep57@gmail.com, ORCID: 0000-0003-4829-0353
TepHoninbcoKkuil HAYIOHALHUL MeXHIYHUU YHIgepcumem imeni leana 11yntos
(m. Tepnonine, Yrpaina).

Poszensioaemocs memoouxa cmeopenns 300pasicens 3acobamu SolidWorks
npu susuenni kypcy ‘“‘Inowcenepua epagika ma CAD cucmemu”. Ha npuxnadi
KOHKDEMHO20 3A80AHHS PO32TAHYMO OCHOBHI emanu 6UKOHAHHs KPeCl1eHUKI8 3a
oonomoeoro epagiunozo naxemy SOlIAWOrks, 6 momy uucni i oucmanyiino 6
peacumi  eed-kongepenyii 6 cucmemi ATUTOR. Cmyoewmu, ompumasuiu
3a680anHs  32I0HO C6020 6aApIAHMY, CHOYAMKY 3 Memol e@eKmusHo20
suxkopucmannsi  3acobie  napamempuunozo mooemosanns 6  SolidWorks
npaywms Hao peanizayicio ioei npoekmy, axa Oyoe 6uU3HA4amu NOBEOIHK)
MOOeNi npu GHeceHHi mux uYu IHwux 3miH. Taxuiti nioxio opienmosanuil Ha
BUKOHAHHS KOHKPEMHO20 3a80aHHs. Y npoyeci 11020 8UKOHAHHSA OCHOBH) )8acy
cmyoenmu Npuoiisiloms BUBUEHHIO Npoyedyp, HeoOXIOHUX 01 3a0e3neyeHHs.
supiulenHss nocmasieno2o 3aeoarts. lle 0oszeonse im weuoko 6ioobpascamu
cB0i i0ei 8 ecKi3ax, eKCnepuMeHmysamu 3 el1eMeHmamu i po3mMipamu, a marKolc
oyoysamu Mmoodeni [ NOOIOHI KpecieHUxku, wo Hazadye Oinvuie pobomy 8
oiucHomy yexy Ha Oilicnux eepcmamax. Ha nepwomy emani cmyoenmu
0yoyloms eckiz 0a3080i Mooeni, BUKOPUCMOBYIOUU MPU OCHOBHI NIOUWUHU
npoexyiu. bazosa demanv 6cmanosIOEMbCL NEPULOIO i 8CT NOOANLULL NPUB SA3KU
dooaromuvcsi 6ioHocHo Hei. Ha 6azo6iil niowuni 6y0yemvcs Haunpocmiula
¢opma, 0o axoi 3acmocosyromscs pizui onepayii. Hacmynui emanu cmeopeHHs.
300padxcenb, Yy 3aledCHOCmi 8I0 3a80aHHs nepedbayaromv 00epmMaHHs,
BULUMOBXYBAHHSA, BUPI3 3A NepepizoM | N0 MpAacKkmopii, a maxodc no6yoosy
3A0KpY2NeHHs,  03ePKAIbHO20  BI00OpadicenHsi 00 ’€kma,  MOHKOCMIHHUX
enemenmis, Hapizi i baecamo inuwo2o. Ha 3asepuianvromy emani npoexmyeanHs.
nicis no6y0osu meepoominbHoi Mooeni cmyoeHmu A8moMamuyHo OmpuMyoms
KpecieHuKy i3 300padceHHsAM BCIX OCHOBHUX 6Udis, nepepizie i po3pizis.
Ocxinvrku SOlAWOrks niompumye acoyiamusnuii 36's30x migxe Kpecienuxamu i
MBEepOOMINbHUMY ~ MOOENAMY, CmyOeHmu Ha yiu cmadii NpoeKmyeaHHs
8UBUATOMb GNIUE 3MIHU POSMIPI6 HA KPECIEHUKY HA A8MOMAMUu4Hy nepedyoosy
8CIX KOHCMPYKMUBHUX eleMeHmMI8 MPpUBUMIPHOI MoOenl, AKi 38 S3aHi yumu
po3mipamu i Hagnaku MoOU@ikayito 8i0N0GIOHUX 080BUMIPHUX KPECIeHUKI8 npu
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3MIHI MEepdOminbHOI Modeni. Pobouuti kpecienux po3opykosyroms pazom 3 it
mMeepOOMiNbHUM NPEOCMABIEHHAM 8 OOHOMY 3 130 MEeMPUUHUX GURTIAOIE.

Knrowoei cnosa — mooeniosanns, 6ed-konghepenyis, oucmarnyiline
Hasuanus, iHxcenepna epagpixa ma CAD cucmemu, xomn’tomepna epaghika,
npoepama Atutor, SolidWorks.

Ilocmanoeka npoonemu. B crarti posrn;[HyTo OCOOJIMBOCTI BHUKJIQIaHHS
kypcy “Imxenepna rpadika Ta CAD cucremMu” 3 BUKOPUCTAHHSM TpadigHOTO
nakety SolidWorks Ha mpukiami KOHKpETHOTO 3aBAaHHS 1 € MPOJAOBKECHHIM
po0OOTH aBTOPIB PO3POOKH METOMK BUBUEHHS rpadiyHUX AUCIMIUIIH, 30KpeMa i
mucranniiao [1,2,3,4,5]. I'padiuni I[I/ICHI/IHJ'IIHI/I B TOMY 4YHCIl 1 KypC
“Imxenepna rpadika tTa CAD cucremn” € 60a30BUMH y MiArOTOBIN (paxiBIiiB
TEXHIYHOTO Mmpodiato, a ToMy OCOOJMBE 3HAUYEHHS HaOyBalOTh 3aX0Ju
BIIPOBA/PKEHHSI HOBUX METOJIB Yy HaBYaJbHUW IpOILlEC Ta HOBUX TpadiuHuX
nakeTiB, 30kpeMa takoro sk SolidWorks. IIpoexryBanns B SolidWorks Oinbime
Harajaye He BUKOHAHHS KpECJEHUKIB, K Hampukial, B AutoCADi, a poOoTy B
peampHOMY IieXy. 3a gomomororo mporpamu SolidWorks moxna mnoGauuTH
MaOyTHIH BUPIO y TPUBUMIPHOMY 300pakK€HHI1 3 yCIX CTOPIH 1 JOJAaTH HOMY
peaiCTUYHOCTI Yy BIAMOBIAHOCTI A0 Martepialy, Uil TONEPEeaHBOI OIIHKH
nu3aiiny. TpuBumipHy gerans B SolidWorks orpumyrors sk pesynbraTt
KOMOiHaIlli TPUBUMIPHUX MPHUMITUBIB. BIIBIIICTh €IEMEHTIB MalOTh Yy CBOIM
OCHOBI IIJIOCKI €CKI3M, Ha SIKHX OyayeTbcs 0a30BUN TPUBHUMIPHUN 00 €KT.
[TocmimoBue HapomryBanHs 3D 00’€KkTiB 1 J03BOJISIE OTPUMYBATH Oa’KaHHIA
pe3yabTar. ACOIIaTUBHI B3a€EMHI 3B’A3KHM MDK JETalsiMH, CKJIaJalbHUMHU
omuHMISIMA Ta ix KkpecieHukamu y SolidWorks rapanTyroTe BiAmoBigHICTH
MOJEINI 1 KpecaeHHUKa.

VY 3anpornoHoBaHii METOAMIII OCHOBHA yBara mpuijieHa MPOeKTYBaHHIO B
SolidWorks Ta BUKOHaHHIO KPECJICHUKIB 3 MaKCHMAJIbHUM HAOJMKEHHSIM 10
peaibHOT poOOTH B 11eXy UM KOHCTPYKTOpCchkoMy Oropo. Hamn kype “Imxenepna
rpadika Ta CAD cuctemu’” 103BOJIsiE€ CTyAeHTaM (B TOMY YHCII 1 TUCTAHIIIIHO)
OBOJIOJITH METOJaMU MPOEKTYBAaHHS Ta BUTOTOBJIEHHS KPECICHHUKIB 3aco0aMu
SolidWorks i 6yt KOHKYPEHTHO CITPOMOXXHHMH Ha Cy4aCHOMY PHHKY TIparfi.

Ananiz ocmannix oocnioycens i nyonikayii. Ilpu po3poOIili METOANKH
BUKOHAHHS KPECIICHUKIB 3 BHKOpucTaHHSIM makety SolidWorks ta crBopensi
CIIEKTPOHHOTO Kypcy ,lmkeHepHa rtpadika Ta CAD cucremun” wwm
BUKOPHUCTOBYBaiu mporpamy ATUtor, sika po3poOJisieTbesl Ta MIATPUMYETHCS 3
2001 poky Greq Gay, Joel Kronenberq i Heidi Hazelton i3 Adaptive Technoloqy
Resource Centre, University of Toronto [6].

Dopmynrweannus yineu cmammi. Jlana npans npuce’siaeHa po3poOili Ta
BIIPOBA/PKCHHIO B HABYAJIbHUN MPOIEC METOAMKM BUKOHAHHS KPECIICHUKIB
3acobamu SolidWorks 3 makcumanbHUM HAOMMKEHHS 0 peajabHOi poOOTH B
1eXYy YU KOHCTPYKTOPCHKOMY OIOpO MpH BHUBYEHHI Kypcy ,,lHkeHepHa rpadika
ta CAD cucremu” 3 BAKOPUCTaHHSIM Iporpamu Atutor.

Ocnosna uacmuna. BuxonanHs kpecicHukiB 3acobamu SolidWorks
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CTYJIGHTH TOYMHAIOTh MICJIs BHUBYEHHS MHOro iHTepdeicy Ta OCHOBHUX
1HCTpyMeHTIB. Ha mepuiomy erami BOHM MPalIOIOTh HAJ 1J€€I0 MPOEKTY, L0
J03BOJISIE  IM  NOPOAYMATH  pPALllOHAIbHY  MOCHIJIOBHICTb  CTBOPEHHS
KOHCTPYKTUBHUX €JEMEHTIB MOJEJl, 10 MOXE BIUIMBAaTH Ha IPOLEC
HOJINIBIIOT0 KoperyBaHHs nporecy. CrouaTky BUOUpaeTbes 6a30Ba MOJEINb Ta
0a30Ba IUIOLIMHA MPOEKI[IN Ha sKili OyayeThest 6a30BUM €cKi3 neTani, mo oy/e ii
ocHoBoto (puc.l.).
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Puc.2. TloGynoBa neHTpaIbHOTO GE)K}’

3a momomoror komanmu Extruded Boss/Base BoHa BUTATyeTbCsS Ha
BUCOTY 25MM Ta OyIy€eThCsl IEHTpaibHUN OJI0K (pHc.2.).
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Ha nactynHomy erami OyJayeTbCsl €CKI3 NPSIMOKYTHHKA IIUPUHOIO 44MM
ta BUcoTor0 10MM Ha OiyHI MOBEepxHI JeTaidi i1 3a JOMOMOTOK KOMaH]
Extruded Cut Ta Up to Next cteoproetbest Bupi3 (puc.3.).

—
T e I I R D n
« a9 g P g e B QA= S~ L @
Yot st [, e wame - A L e st ) i
Festeer Veribew -
O Somamarition O ey | oo [ D b S g
Vst | W Do | M D | SO sy | T H EBE T X
DS o @
-
T Yol St S g, -
37V v——
[ —
PRI
C
= (PO
MR
21 -
MEL -
[
B 1| e —
T Gt bt
L e e
SR P 568 W0

Puc.3. [ToGynoBa Bupizy
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Jami OyayeTrbcsi Ha BEpXHIM IUIOMIMHI JETall €CKI3 IIeCTUKYTHUKA
BITUCAHOTO B KOJIO JiaMeTpoM SOMM, SIKUil BUTATYEThCSI Bropy Ha 55MM (puc.4.).
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Puc.4. TToGynoBa mecTurpanHoi mpu3Mu
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Ha 3aBepmasibHOMY eTarii MOJICITIOBaHHS HA BEPXHIN IUIOMIMHI TPU3MHU 32
nonomoroto komanau Extruded Cut OynmyroTbes HaCKpi3HUH OTBIp JiaMeTpoOM
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12mMm Ta 3armubneHHs rauounoro 30MM Ta giamerpom 32mm (puc.5.), (puc.6.).
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Puc.5. IloOynoBa oTBOpiB
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Puc.6. ®ponTanbHuit po3pi3 aerani

KinmeBuM pe3ynbTaTOM MPOEKTYBAHHS € aBTOMATHUYHE OTPUMAaHHS
KpEeCJIeHHKA 13 300paKEHHSIM BC1X OCHOBHUX BHUJIIB, TIEPEPI3iB, PO3pi3iB Ta yciMa
po3MipamMu SKi MIATPUMYIOTh AacOI[laTUBHUN 3B'SI30K MK KPECICHUKOM 1
TBEPAOTUILHOIO MOJEIUTIO, IO JO3BOJISIE MPHU 3MiHI PO3MIPIB HAa KPECICHUKY
ABTOMATUYHO TMepeOynoByBaTH BCi KOHCTPYKTHBHI €JIEMEHTH TPUBHUMIPHOI
Mojem, SKI 3B’sA3aHI [MMH PO3MIpaMH 1 HaBIAKKW 3MIHIOBATH MOJCIb 3
ABTOMATUYHOIO MOAMQIKAIIEI0 BIiAMOBIAHOTO JIBOBUMIPHOTO KpPECICHUKA

(puc.7.).
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Puc.7. Po6Gounii kpeciaeHuk aerai

Bucnoexu. Kypc ,Inxenepna rpadika ta CAD cucremu” mo3Bosisie
CTyleHTaM (B TOMY YHCIi 1 JUCTaHUIWHO) HAOyTH IOCBIJI MPOEKTYBaHHS Ta
BUKOHAHHS KpeclieHUKiB 3acobamu SolidWorks 3 makcumanbHuM HaOJIMKCHHS
710 peanbHOi poOOTH B LIEXY UM KOHCTPYKTOPCHKOMY O1OpO.
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CREATING DRAWINGS WITH SOLIDWORKS IN THE COURSE
"ENGINEERING GRAPHICS AND CAD SYSTEMS™

Vasil Kovbashyn, Andriy Pik, Stepan Balaban

The method of creating images using SolidWorks tools when studying the
course ‘“Engineering Graphics and CAD Systems” is considered. Using the
example of a specific task, the main stages of drawing up drawings using the
SolidWorks graphics package are considered. The main stages of drawing up
drawings using the SolidWorks graphics package, including remotely in the web
conference mode in the ATUTOR system, are considered. Having received a
task according to their option, students first work on implementing a project
idea in SolidWorks in order to effectively use parametric modeling tools, which
will determine the behavior of the model when making certain changes. This
approach is focused on performing a specific task. In the process of performing
it, students pay main attention to studying the procedures necessary to ensure
the solution of the task. This allows them to quickly reflect their ideas in
sketches, experiment with elements and dimensions, and also build models and
similar drawings, which is more reminiscent of working in a real workshop on
real machines. At the first stage, students build a sketch of the base model using
three main projection planes. The base part is set first and all subsequent
references are added relative to it. The simplest form is built on the base plane,
to which various operations are applied. The following stages of image creation,
depending on the task, include rotation, extrusion, section cut and trajectory cut,
as well as the construction of rounding, mirroring of the object, thin-walled
elements, threads and much more. At the final stage of design, after building a
solid model, students automatically receive drawing sheets with images of all
basic views, sections and cuts. Since SolidWorks supports an associative
relationship between drawing sheets and solid models, students at this stage of
design study the effect of changing the dimensions on the drawing sheet on the
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automatic reconstruction of all structural elements of the three-dimensional
model that are connected by these dimensions and, conversely, the modification
of the corresponding two-dimensional drawing sheets when changing the solid
model. The working drawing sheet is printed together with its solid
representation in one of the isometric views.

Keywords — modeling, web conference, distance learning, engineering
graphics and CAD systems, computer graphics, Atutor program, SolidWorks.
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