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3anpononosana memoouxa MoOento8aHHs MeXHIYHUX opm 3acobamu
SolidWorks npu eueuenni xypcy “Inocenepna epagpixa ma CAD cucmemu”. B
pobomi noodana NOKPOKOBA Op2aHi3ayis MOOENI08AHH MEXHIYHUX ¢opm 3a
oonomoeoro epagiunozo naxemy SOlIAWOrks, 6 momy uucni i oucmanyiino 6
peodicumi  seb-kongepenyii 6 cucmemi ATUTOR. [Ipooemoncmposarno
NOCIOOBHICMb ~ CMBOPEHHsT — NAPAMEMPUYHUX — Moodenell i3 OKpeMux
2eOMEeMPUUHUX elleMeHmI8 MaKux sIK O0OUWKA, BUpi3u, OMEOPU, CKPYIeHHS,
Gacku i m.i. Iicns oznaiiomnenns 3 inmepgheticom kopucmysaua SolidWorks ma
BIONOGIOHUMU NAHEAAMU IHCIMPYMEHMIB, CMYOeHMU NPAYIOIOMb HAO KPECIeHHIM
eckizy Oemaini, CMBOPIOIOMb HOBUU OOKYMEHmM mMa KApKACHULl npo@ins
MaOymuvoi oemaii, eremMeHmamil sIKoeo € JiHii, Koaa, oyeu, 6azamoxymHuxu,
suKopucmogyiouu naiimpy incmpymenmie Eckizy naxemy  SolidWorks.
Kpecnennsa eckizy nepedbauac suxopucmaHnus 63a€mMo38 sA3Ki6 eleMenmis ecKizy
ma po3mipie, a maxkoxc 3HAUOMCMEO 3 nAmu cmawmamu eckizy. Hacmynnum
emanom MoOento8ants € nobyoosa meepoomiibHoi Modeni 3a 00NOMO20I0
komano  Bumsenmyma  boouwxa, Bumsemymuii Bupiz, Hackpize. Ha
3a6epuwianvhiti. cmadii 6cmMaegiAlomMs 8 MOOelb Maki eremenmu, 5K acka,
CKpyeleHHs, pize ma iHwe. 3a 0onomocoro komano exknaoku Cmuib
8I000padCeHHss MBePOOMIIbHY MOOelb NPeOCMABIAmMb 8 00HOM) I3 CMUTIG
(3agpapbosane, 3agpapbosane i3 KpOMKAMU, 3 8I00OPANCEHHAM HEBUOUMUX TIHII,
be3 8I000padicenHs: HeBUOUMUX JIHIl, KAPKACHE NPeoCMmABNeHHs), A MAKONC
SMIHIOIOMb KOJIP Ma ONMUYHI 61ACMUBOCMI CMBOpeHOoi modeni. /[is cmeopeHoi
Mmooeni ogopmaioioms poboue KpeciewHs Oemani. Cmyoewmu u84aAOMb
8i0n06ioHi Komanou ma incmpymenmu (Buo mooeni, Po3piz, Micyesuti po3pis,
Bioobpazumu epans po3pizy, Asemowmpuxysanns, Bidobpazumu nosepxhio,
Pozimxnymuii eud, Micyesuii 6uo, Aémomamuyune Hanecenus po3mipis). Poboue
KpeclienHs po30pYyKO8YIOmb pAa3oM 3 ii meepOomilbHUM NpeoCcmasieHHAM 8
OOHOMY 3 I30MEeMPUUHUX BUSTAOIB.
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Knrowoei cnosa — mooeniosanns, 6ed-konghepenyis, oucmarnyiline
Hasuanns, inocenepna epaghika ma CAD cucmemu, xomn’romepuna epagika,
npozpama Atutor, SolidWorks.

Ilocmanoexka npoéaemu. B cTaTTi po3rIsIHYTO MOJIETIOBAHHS TEXHIYHUX
dopm 3acobamu SolidWorks npu BuBuenHi kypey “Imkenepna rpadika ta CAD
cucTeMu” 1 € TPOJOBKEHHSIM POOOTH aBTOPIB PO3POOKH METOAMK BUBUCHHS
rpadiyHUX JUCHUIUTIH, 30Kpema 1 awmcranmiino [1,2,3,4]. Ile mo3Bosie
CTYJIEHTaM Ha MpHKIafax moOyJ0BU MPOCTUX Ta HE MEPEOOTSHEHUX 3aiBUMHU
CJIEMEHTAMH T€OMETPUYHHUX MOJENIed TeXHIYHUX 00’ €KTIB, CKOPOTHTH 4Yac Ha
BUBYCHHS KypCy, a BHUKIaJadyaM SKICHO TIOJaTH aKTyaJbHI 3aBIaHHS
OPOEKTYBaHHS Ta HAaBYAIbHUI MaTepiall 3riJHO poOOo4Yoi NIporpaMu Ta
00’€KTUBHO OL[IHUTHU PiBE€Hb 3HAHb CTYECHTIB.

BukopuctanHs B HaBYaJbHOMY MpPOIECI MiJ 4Yac BUBYEHHS TIpadiuHHUX
aucnuIutie rpadivnoro nakery SOlidWOorks mos’si3ane 3 mpakTHYHOK POOOTORO
1H)KEHEePIB-TIPOEKTYaIbHUKIB Ha 0araTboX HIANPUEMCTBAX 3 BUKOPUCTAHHAM
[[BOTO MAaKeTy, AKUW T03BOJISE 3MIMCHUTA HACKPI3HUU MPOIEC MPOEKTYBAaHHS,
IH)KEHEpHOT'0 aHalli3y Ta IMMATOTOBKM BHUPOOHHMIITBA BHPOOIB Oyab-iKOI
CKJIQJIHOCT1 Ta MPU3HAYCHHs. Y MOJaHOMY MaTepiajli OCHOBHA yBara MnpujijieHa
MOCJTITOBHOCTI MOJICTIOBAHHS TEXHIYHUX (POPM 3 METOIO HAOYTTSM CTyJCHTAMH
JIOCBITy TIPU MPOEKTYBaHHI MEXaHIYHUX BY3JI1B Ta JeTaJeH.

Tak, mam xypc ,lmxenepra rpadika ta CAD cucremun” mo3BojsiE
CTyaeHTaM (B TOMYy 4YHCII 1 JWCTaHIIiHO) HAOyTHM TEBHUN JOCBiA Yy
NPOEKTYBaHHI MEXaHIYHMX BY3JIiB Ta jaerajieci 3acobamu SolidWorks i Oytu
3aTpeOyBaHUMH HA Cy9aCHOMY PHHKY ITparli.

Ananiz ocmannix oocnioxcensv i nyonikauiu. [lpu po3poOIi METOIUKHU
MOJICITIOBaHHSI TeXHIYHMX (opMm 3 BukopuctanHsMm makery SolidWorks Tta
CTBOPEHHI €JIEKTPOHHOro Kypcy ,lmxenepHa rpadika ta CAD cuctemu” mu
BUKOPHUCTOBYBaM Tporpamy ATULOr, sika po3poOisieTbes Ta MiATPUMYETHCS 3
2001 poxy Greq Gay, Joel Kronenberq i Heidi Hazelton i3 Adaptive Technology
Resource Centre, University of Toronto [5].

Dopmynrosanna yineit cmammi. Jlana npaisg nNpuce’sueHa po3poOIll Ta
BIIPOBA/DKCHHIO B HABYAJIbHUN MPOIEC METOAUKHA MOJCAIOBAHHS TEXHIYHHUX
dopm 3acobamm SolidWorks 3 Meroro CTBOpeHHS MapaMETPUYHHX MOJECICH
neTanei Ta crnoco0iB CTBOPEHHS KPECIeHb TaKUX JETajieil Mpu BUBUYEHHI KypCy
»IHmkeHepHa rpadika Ta CAD cucremu’” 3 BUKOPUCTaHHSM Iporpamu Atutor.

Ocnoeéna uwacmuna. llpu CcTBOpeHHI MoOJeNell Ha OCHOBI MpOTrpamMu
SolidWorks, cTyaeHTH npalfoloTh i3 OKpEMHMH F€OMETPUYHUMU €IIEMEHTAMH,
TakKMMH SIK OOOMILIKa, BUPI3U, OTBOpPHU, CKpyrjeHHsA, (acku 1 T.1. Ilo wmipi
CTBOPEHHSI €JIEMEHTIB, BOHM BCTaBIISIOTHCS O€3MOCEPEeAHHO Y MOJEIb, IO
MPOEKTYETHCA.

Ha nepmux 3aHATTAX CTYJIEHTH 3HAOMIATbCS 3 1HTepdeiicom
kopuctyBada  SolidWorks  (maHenb — KepoBaHOTO — meperiisiay, — HaHesl
IHCTPYMEHTIB, JI€peBO KOHCTPYIOBAaHHS, MEHE/KEep BJIACTUBOCTEH, MaHelb
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3aja4, podoTa KHOMOK Muili i T.i.). Ha HacTynmHOMy eTari CTyAeHTH MPaloTh
HaJ CTBOPEHHSIM €CKi31B, SIKI BUKOPUCTOBYIOTHCS JIi CTBOPEHHS MMPOCTOPOBUX
esieMeHTiB uepe3 BuTAryBaHHs (Puc.1), obepranns (Puc.2), ctBopeHHs1 00’ €KTIiB
10 3aJIaHii TpaekTopii Ta mo 3agaHuM nepepizam (Puc.3).

SneuleE

9 D

ﬂ > Py e m 9 :
Puc.1 Ilpuknan cTBOpEHHS €IEMEHTY BUTSTYBaHHAM

el e e B R~ R R~ LN v =

sneapien

[e— e

Puc.2 Ilpuxnan cTBOpeHHS €IEeMEHTY 00epTaHHAM

[Ipu cTBOpEeHHI €CKi3y CTyIEHTH 3HAHOMIIATHCA 3 TATITPOIO 1IHCTPYMEHTIB
€CKi3y, POOOTOI 31 B3a€EMO3B’SI3KAMHU €CKI3y Ta MHOro CTaHaMH, a TaKOX
HAHECEHHSIM PO3MIpPiB (Kepyroyl Ta KEPOBaH1 pO3MipH).
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Ha 3aBeprmasibHOMY eTalli CTYJIEHTH BCTABJISIFOTh Y MOJIEh TaKi €JIEMEHTH,
aKk ¢acka, CckpyriieHHs, pi3b 1.T.1. (Puc.4), a Takox NpencTaBifAIOTh
TBEPJIOTIIILHY MOJEJb 3 PI3HOMaHITHUMU CTHJISIMU BigoOpaxkeHHs (3adhapOoBaHe
npeacTaBieHHs, 3adapOoBaHe 3 KpPOMKaMH, 3 B1JOOpaX€HHSIM HEBUIUMHX
JiH1H, 6€3 BiqoOpaKeHHSI HEBUMMUX JIiHIHM, KapKacHE MPeICTaBICHHS MOJIENI).

Ha ocHOBI TBepAOTLILHOI MOAENI CTYJIEHTH O(OPMIIIOIOTH KPECICHHS
JeTan 3 BUKOPUCTaHHS TANITPU BUJIB Ta IHIIUX 1HCTPYMEHTIB (KpeCIeHHS,
IPUMITKA).
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Po3mipu Ha KpecleHHSX HAHOCATb 3a JIONOMOIOK  JIEKIJIBKOX
1HCTpYMEHTIB. Tak po3MipH, 1110 HE OB’ 53aHl 13 PO3MIpaMH €CKi31B Ta MOJENeH
HAHOCSThH 32 JONOMOIOK IHCTPYMEHTY ABTOMAaTUYHE HAHECEHHS PO3MIpPIB Y
pyuHOMy pexkumi abo iHcTpymeHnToM DimXpert 3 BpaxyBaHHSIM poO3TalllyBaHHS
0a3. Binbm getanbhe BuBueHHs nakery SOlidWOrks crymeHT npoaoBKyOTh Ha
CTapIIMX Kypcax MpU BUBYEHHI CIEIIaJTbHUX TUCIIUILIIH.

Bucnoexu. Kypc ,Imxenepra rpadika ta CAD cucremu” mo3Bosisie
CTyleHTaM (B TOMY 4YHCHII 1 JUCTaHIIHHO) HAOyTH JOCBI MOJEITIOBAHHS
TexHigHUX Gopm 3acobamu SOlidWOrks 3 meroro cTBOpeHHs MapaMeTPUIHHX
MojIeTiel AeTaliel Ta Coco01B CTBOPEHHS KPECIeHb TaKUX JCTallCH.
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MODELING OF TECHNICAL FORMS USING SOLIDWORKS IN
THE COURSE "ENGINEERING GRAPHICS AND CAD SYSTEMS"
Vasil Kovbashyn, Andriy Pik, Stepan Balaban
The proposed method of modeling technical forms by means of

SolidWorks when studying the course "Engineering graphics and CAD systems".
The work presents a step-by-step organization of modeling technical forms using
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the SolidWorks graphics package, including remotely in web conference mode
in the ATUTOR system.

The sequence of creation of parametric models from separate geometric
elements such as a bump, cutouts, holes, rounding, chamfers, etc. is
demonstrated. After familiarizing themselves with the SolidWorks user interface
and the corresponding toolbars, students work on drawing a sketch of a part,
create a new document and a wireframe profile of the future part, the elements
of which are lines, circles, arcs, polygons, using the SolidWorks Sketch tool
palette. Sketching involves using the relationships of sketch elements and
dimensions, as well as learning about the five sketch states. The next stage of
modeling is the construction of a solid model using the commands Extruded
Bean, Extruded Cutout, Through.

At the final stage, elements such as chamfer, rounding, cut, etc. are
inserted into the model. Using the commands of the Display Style tab, the solid
model is represented in one of the styles (painted, painted with edges, with
invisible lines displayed, without invisible lines displayed, wireframe
representation), as well as change the color and optical properties of the
created model. A working drawing of details is drawn up for the created model.
Students learn the relevant commands and tools (Model View, Section, Local
Section, Display Section Face, Autohatching, Display Surface, Expanded View,
Local View, Auto Dimensioning). The working drawing is printed together with
its solid representation in one of the isometric views.

Keywords - modeling, web conferencing, distance learning, engineering
graphics and CAD systems, computer graphics, Atutor, SolidWorks.
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