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Pozensoaemovcss  memoouxa  epaghiunoco  moldenrosanus 8  Kypci
“Inorcenepua epaghixa ma CAD cucmemu’” 3a donomozorw epagiunux naxemie
AutoCAD ma SolidWorks. 3anpononosano no€oOHaHHs yux iHCmMpymeHmie npu
susuenni Kypcy ‘“‘Inmocenepna cpagpixka ma CAD cucmemu” na npuxiadi
KOHKPEemMHUX 3a680aHb, SIKi BUKOHYIOMb CIYOeHMU, 8 MOMY YUCTI | OUCMAHYILHO
6 peoxcumi eeo-kongepenyii 6 cucmemi ATUTOR. Cmyoemmu nouunaroms
BUBUEHHS KYPCY 3 ONAHYBAHHA OCHO8 HAPUCHOI ceomempii. [le nosuyitini ma
MempuyHi 3a0adi, AKI 3PYYHO BUKOHY8AMU 3A OONOMO20H IHCMPYMEHMmi8
AutoCAD, cmeoprorwuu 2D — kpecienuku. Y 3anesxcrHocmi 6i0 cneyianbHocmi 6
AutoCADi cmyoenmu 6ukoHyloms 3a80aHHs N08 A3aHi i3 cmeopeHHam 2D —
KpeCleHUKI8 apXimeKmypHux niauie, enreKmpudHux cxem, po32opmox, d maKoic
pobasams weuoki 2D — nauepku, sKi GUKOpUCMO8YIOmMb HA (inanbHiu cmadii 3D
— mooenoeants 6 SolidWorks. Ilpu yvomy cmyoeHmu onaHo8yoms OCHOBU
2e0MEempUUHO20 MOOENIO8AHHS, ONepyloyu JNiHIAMU, OyeaMu ma HUWUMU
NPUMIMUBAMU.

B SolidWorks cmyoenmu cmeoproroms 3D — mooeni oemaneti (Parts), axi
36uparomuocs y 8y3u (Assemblits), Ha OCHOBI AKUX ABMOMAMUYHO 2eHEPYIOMbCS
kpecnenuku (Drawings). lle 3as0annsn “‘Ilpoekyitine xpecnennsn”, “Buxonanms

3ybuacmoeo roneca”, “3eapmi 3’conanna’ ma “/lemanio8anHs CKiA0aiIbHO20
KpeciieHHs .

3asoannss  “Pizi. Jemani 3 pizvoor”, “lIpoexyii 3 uucirosumu
giomimkamu”’, “3axnenkosi 3’conanns’, “Ilnan nosepxy”, “Pospiz Oyoieni”

suxonyromo 3acooamu AutoCAD. B x00i 6ukoHaHHA 3a80aHb CMYOeHmuU
ONAHOBYIOMb CUILHI CMOPOHU 000X 2pa@iuHux pedakxmopis, Haby8aoms HABUKU
IX payioHanbHO20 GUKOPCMAHHSA AKI 0YOYMb GUKOPUCIMOBY8AMU 6 MAuOymHiu
[HOICeHepHill OisLIbHOCII.

Haw xypc “Inocenepna epagixa ma CAD cucmemu, a maxodxic i 1i02o
eNeKmpoHHa 8epcisi” 00380JI51€ CMYOeHmam (8 momy Hucii i OUCMAHYIUHO)
080100iMU  Memooamu NpOeKMYB8aAHHA Ma  BUSOMOGNEHHSl KPeCleHUKIS,
noeonyoyu  3acoou AutoCAD ma SolidWorks i 6Oymu KOHKypeHmHO
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CHPOMONCHUMU HA CYYACHOMY PUHKY NPAYI.

Kniouosi  cnosa:  moodenosanus,  6eb-koHpepenyis,  oucmaHyiine
Hasuanmus, iHxcenepna epagpika ma CAD cucmemu, xomn’tomepHna cpaghika,
npoepama Atutor, AutoCAD, SolidWorks.

Ilocmanoeka npooéaemu. B cTaTTi pO3riasiHYTO OCOOJIMBOCTI BUKJIaIaHHS
kypcy “Imxenepna rpadika ta CAD cuctemMu” 3 BUKOPUCTAHHSAM TpadiuHUX
nakeTiB AutoCAD Tta SolidWorks Ha mpukiaai KOHKPETHUX 3aBllaHb 1 €
MPOJIOBXXEHHSIM POOOTH aBTOPIB PO3POOKM METOJUK BHBYEHHS TpadiaHuX
JTUCIUIUIIH, 30KpeMa 1 quctaniiito [1 - 6]. Kypc “Inxenepna rpadika ta CAD
cucteMu’”’ € 0a30BUMH y MIATOTOBII (PaxiBIIB TEXHIYHOTO MPOdiIt0, a TOMY
oco0nMBe 3HAaYeHHS HAOYBAIOTh 3aXOJHW BIPOBAKEHHS HOBUX METOMIB Yy
HAaBUAJIbHUM TIPOLIEC, 30KpeMa IO€JHAHHS TpaiyHUX NAKETIB TaKUX SK
AutoCAD ta SolidWorks.

I'padiune monentoBanus B AutoCAD ta SolidWorks — 1ie sik Bubip mix
KJIACHYHUM KPECJIICHHSIM Ta KOHCTPYIOBaHHAM “‘HU(poBOro ABiiiHMKA”. Xoua
oOuJBI MporpamMu HaJekKaTb JO BEpPXIBKM 1HXXEHEPHOrO CO(PTy, BOHHU

CHOBIYIOTh a0COMOTHO pi3Hl ixeosorii. AutoCAD — 1me ¢akTuaHo
”eNeKTPOHHUM KyJbMaH . HMoro ocHoOBa — TE€OMETPUYHE MOJCIIOBAHHS.

Cunpaumu ctopoHamu AutoCAD e 2D — kpecnenuku Ta 6azoBa 3d — moBepxHs
abo TtBepmoTuibHa TeoMetpis. SolidWorks — 1me cuctema mapaMeTpu4HOrO
MOJIeNIIOBaHHs. HuM 3pyyHO KOpPUCTYBaTHCS B MAIIMHOOYIyBaHHI TMIpH
MOJICJIIOBAHHS CKJIAJIHUX MEXaHI13MiB, 1[0 BUMAraroTh aHaii3 HanpyxeHb (FEA).
Bin n103BoJis€ aBTOMAaTHYHE OHOBJICHHS BC1X (paililiB MpH 3MiHI OJTHOTO PO3MIpY,
Ta aBTOMAaTUYHO TreHepyBatu KpecineHuku. SolidWorks BuOuparots mpu
IIPOEKTYBaHH1 Jierajneil, ki OyAayTb BUroToBIsATHCA Ha Bepcrarax 3 UIIK, ado
CKJIaJH1 MEXaHi13MH (BIJl peAyKTOpa 10 aBTOMOOLIIS).

VY 3amponoHoBaHIi METOAMIII OCHOBHA yBara MpUJIJIeHAa BUKOPHUCTAHHIO
000X TpadiyHUX MAKETIB y 3aJIe)KHOCTI Bij 3aBAaHHs, 110 A03Bojsie B AutoCAD1i
cTBoproBati mBUAKI 2D — kpecinenuku, a B SolidWorks — ¢inansny 3D —
301pKy Ta CI/IMmeui}o HABaHTAXEHb.

Ham xypc “Imxenepna rpadika Ta CAD cucremu” 103BOJSIE CTYIEHTAM
(B TOMy 4mHCII 1 JUCTAHIIHHO) OBOJIOJITA METOJAMH TPOEKTYBaHHS Ta
BUTOTOBJICHHS KpecleHUKIB, noeanyroun 3acodu AutoCAD Tta SolidWorks i
OyTH KOHKYPEHTHO CIIPOMOKHUMH Ha CY4aCHOMY PHHKY Mpalii.

Ananiz ocmannix oocnioxcensv i nyonixkauiu. Ilpu po3poOIll METOIUKH
rpadivHOTO MOJETIOBAaHHS Ta BUKOHAHHS KPECJICHUKIB 3 BHUKOPHUCTAHHAM
noenHanHsa makeTiB AutoCAD Ta SolidWorks Ta cTBOpeHHI €JIeKTPOHHOTO
Kypcy ,,ImxenepHa rpagika Ta CAD cuctemu” MU BUKOPUCTOBYBAJIM MPOrpamy
ATutor, sixka po3poOnsieTbess Ta miaTpumyethes 3 2001 poxy Greq Gay, Joel
Kronenberq 1 Heidi Hazelton 13 Adaptive Technoloqy Resource Centre,
University of Toronto [7].

Dopmynrweanns yineu cmammi. J{ana npars nNpuce’siaeHa po3poOili Ta
BIIPOBA/PKCHHIO B HaBUAJILHUN MPOIEC METOIUKH TPaiqHOrO MOJIECTIOBAaHHS Ta
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BUKOHAHHSI KPECJCHUKIB 3 BUKOPHCTAHHSAM moenHaHHs makeTiB AutoCAD Ta
SolidWorks 3 mMakcuMaiapbHUM HAOJIMKEHHSM O pealbHOI POOOTH B IEXy 4H
KOHCTPYKTOPChKOMY OIOpO IpU BHBYEHHI Kypcy ,,lHxkenepHa rpadika ta CAD
CUCTEMH’’ 3 BUKOPUCTaHHSAM MIporpamu Atutor.

Ocnoeéna uacmuna. Kypc “Imxenepna rpadika ta CAD cucremn”
nependayae BHUBYEHHS HapucHOi reomerpii. Ha mnepmiomy erami CTyAeHTH
BUKOHYIOb rpadiuni poOotu: “Tlo3umiiiai 3amaudi”, “Metpuuni 3amaui” 3a
nornoMorot rpadiyHoro makety AutoCAD, crBopioroun 2D — KpeciIeHHKH
(puc.1), (puc.2) Ilpy 1BLOMYy BOHHM OIIAHOBYIOIOTH OCHOBU T€OMETPUYHOIO
MOJIC/TIOBaHHS, OIEPYIOUM JIHISAMHU, JyraMd Ta I1HIOAMH TpagiyHUMU
MIPUMITHBAMH.
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Puc.2. Metpuunini 3a1a4i

VY 1boMy % NakeTi BUKPECTIOITh 3aBAaHHs: “‘I'eomeTpuyHe KpecineHHs™
(puc.3), (puc.4), “Pi31” (puc.5).
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Hactynmuuit  etam  reoMeTpMYHOTO  MOJENIOBaHHS  mependavae
BUKopucTanHsa Tpadiunoro makery SolidWorks. 3a momomororo 1mpro makery
CTYyJICHTH BHUKOHYIOTh 3apaaHHs: “Ilpoekiiiiine kpecieHHs”, “BukoHaHHS
3y0uactoro kosieca”, “3BapHi 3’enHaHHs” Ta ‘“‘JleTayifOBaHHS CKJIaJaJIbHOTO
KpeciieHHs”. (puc.6), (puc.7).
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Puc.6 IlpoexkiiiitHe KpecieHHs

VY X0/l BUKOHAHHS IIUX 3aBJaHb, BOHU OYyIOTh €CKi3U 0a30BUX MOJIEIIEH,
BUKOpUCTOBYI0uM 2 — D kpecnenuku crBopeHi B AutoCADi. Ha ocHoBi 1ux
ecKi3iB OyayroTh 300paxeHHs 3D — Mojeneil. CTBOpPEHHS LUX MOJEIEH
nependayae o0epTaHHs, BUIITOBXYBaHHS, BUPI3 32 MEPEPI30OM 1 IO TPAEKTOPIi, a
TakoXX TOOYJIOBY 3aOKPYTJICHHS, A3€PKAIBHOTO BigoOpaxeHHs 00’€KTa,
TOHKOCTIHHUX €JIEMEHTIB, Hapi31 1 6araTo 1HIIOTO.

Ha 3aBepmanpHiii cTamii BUKOHAHHS 3aBIaHb CTYISCHTH aBTOMATHYHO
OTPUMYIOTh KPECJIEHUKH 13 300pa)K€HHSM BCIX OCHOBHHMX BH/IIB, MEPEPI3IB 1
pO3pi3iB Ta BUBYAIOTH BIUIMB 3MiHM PO3MIPIB Ha KPECICHUKY HAa aBTOMATHYHY
nepedy10By BCIX KOHCTPYKTUBHUX €JIEMEHTIB TPUBUMIPHOI MOJIEINI, sIK1 3B’ s13aHi
IAMH po3MipaMH 1 HaBmaku MOAMQIKAII0 BIAMOBIAHUX JIBOBUMIPHHUX
KPECJICHUKIB TpU 3MiHI TBEPJAOTUIbHOI Mozeni. Poboui KpecieHuKH
PO3JIPYKOBYIOTh pa3oM 3 ii TBEPAOTUIBHUMHU MPEJCTABICHHIMH B OJHOMY 3
130METPUYHHUX BUTJISIIB.
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Puc.7. JleTantoBaHHs CKIaAAIBHOTO KPECIEHHS

Bucnoexku. Kypc ,Inxenepna rpadika ta CAD cucremu” no3Bossie
CTyJeHTaM (B TOMY YHMCJI 1 AUCTAHIIHO) HAOyTH JOCBIJ NMPOEKTyBaHHSA Ta
BUKOHAHHS KpPECJICHUKIB, moeanyroun 3acodu AutoCAD Ta SolidWorks 3
MakCUMaJbHUM  HAOJMKEHHSAM [0 peajbHOi poboTH B  LEXy 4YH
KOHCTPYKTOPCHKOMY O1OpO 1 OyTH KOHKYPEHTHO CHPOMOYKHUMH Ha Cy4aCHOMY
PHUHKY TIparii.
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GRAPHIC MODELING IN THE COURSE "ENGINEERING
GRAPHICS AND CAD SYSTEMS" USING AUTOCAD AND
SOLIDWORKS GRAPHIC PACKAGES

Vasil Kovbashyn, Andrii Pik

The method of graphic modeling in the course “Engineering Graphics
and CAD Systems” using the graphic packages AutoCAD and SolidWorks is
considered. A combination of these tools is proposed when studying the course
“Engineering Graphics and CAD Systems” on the example of specific tasks
performed by students, including remotely in the web conference mode in the
ATUTOR system. Students begin the course by mastering the basics of
descriptive geometry. These are positional and metric tasks that are
conveniently performed using AutoCAD tools, creating 2D drawings. Depending
on the specialty, students perform tasks in AutoCAD related to the creation of
2D drawings of architectural plans, electrical diagrams, and scans, and also
make quick 2D sketches that are used at the final stage of 3D modeling in
SolidWorks. At the same time, students master the basics of geometric modeling,
operating with lines, arcs, and other primitives.

In SolidWorks, students create 3D models of parts (Parts), which are
assembled into assemblies (Assemblits), based on which drawings (Drawings)
are automatically generated. These tasks are “Projection Drawing”, “Gear
Making”, “Welded Joints” and “Detailing of Assembly Drawing”.

The tasks “Rigi. Threaded parts”, “Projections with numerical marks”,
“Riveted joints”, “Floor plan”, “Building section” are performed using
AutoCAD. During the tasks, students master the strengths of both graphic
editors, acquire skills in their rational use, which they will use in future
engineering activities.

Our course “Engineering graphics and CAD systems, as well as its
electronic version” allows students (including remotely) to master the methods
of designing and producing drawings, combining AutoCAD and SolidWorks
tools and be competitive in the modern labor market.

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