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OCHOBHI IIIAX0AH ITPU ®OPMYBAHHI B YYHIB KOHCTPYKTOPCbKHUX YMIHb
3ACOBAMU ABTOMATHU30BAHOTI'O ITIPOEKTYBAHHA

Y cmammi posenamymo npoyec popmysanns 6 yunié KOHCMPYKMOPCLKUX YMIHb 3a OONOMOZ20I0 CUCHIEM A8MOMAMU308AHO20
NPOEKMYBAHHS, 30KpeMa y KOHMEKCMI HAGYAHHA HA YPOKAX MeXHON02il. AGmopu Ha2oN0uLyIoOmb HA 3HAYEHHT CUCmeM A8MOMAMU306aH020
NPOEKMYBAHHA Yy Ni020mosyi MauOymHix axieyie mMexHONO02IYHO20 NPOPILI0 ma aKYeHmymms y8azy HA PO3GUMKY BANCIUBUX
KOHCIMPYKMOPCObKUX KoMmnemenmuocmei. 3acmocyeanna makux incmpymenmie sax AutoCAD, SolidWorks, Fusion 360 oossonsaec yunam
eexmusno npayioeamu 3 2D- ma 3D-molenamu, ukoHysamu iHdjiCceHepHi pO3PAXYHKU Ma 20Myeamu MexHiuHy OOKYMeHmayiio, wo €
HeBI0 ' eMHOI0 YacmuHo10 npogheciiinoi OiAnbHOCI 8 YMOBAX CYUACHUX MEXHON02IN. Y cmammi aHani3ylomvcs OCHO8HI Ni0X00u, AKi CHPpUAIOMb
po3sumky mexuiunozo mucienns. Ceped maxux - Memoo HOCHYNOB020 YCKIAOHEHH: 3a60aHb, KONEKMUSHEe NPOECKMYBAHHA Ma iHmezpayis
3HaHb 3 [Hwux Oucyuniin. Taxi Memoou HAOaoMe YUHAM MOJNCIUGICINb NPAYIOBAMY 8 KOMAHOI, PO36UBAMU C60I MEXHIUHI MA AHATIMUYHI
30ibHoCmi, a makodc 2nubwe po3ymimu NpUHYUNYU KOHCMPYKMUGHO20 NPOECKMYBAHHA. AGmMopu 38epmaioms 0cobausy yeazy Ha memooi
NOEeMAanHo2o NPOEKMYBAHHSA, AKULL 6KTIOYAE KINbKA emanis: 6i0 aHanizy mexHiyHo20 3a60aHHsA MA QOPMYII08AHHS 6UMO2 , I — 00 CIMEOPEeHHs
ecKi3HUX Kpecienb, po3podku 3D-modenell, nepesipku ix Ha miyHicmb yepe3 iHCMPYMenmu cucmem agmomMamu306aHo20 NPOEKMYSAHHA ma
nioeomosku 0o eueomogients. Ha xoocnomy emani yuni Habyearoms HOGUX 3HAHb MA HABUYOK, WO CHPUAE GQOPMYSAHHIO IXHbOI 30amHOCHi
supiuy8amu peanvHi iHjCeHePHT 3a60ants. 3acmocy8ants Makux Memooie y 0C8imHbOMY NPoYeci 00360A€ YUHAM He MITbKU O3HAUOMUMUCS
3 OCHOBAMU NPOEKMYBAHHSL, A U 6E3N0CEPEOHbO OMPUMAMU NPAKMUYHUL DOCBI0 POOOMU 3 CYUACHUMU MEXHONOIAMU.

Omonce, suxopucmannss CAIIP y oceimuvomy npoyeci gidiepac Kniouo8y poisb y (popmyeanti KOHCMPYKMOPCOKUX YMiHb YUHIG, OCKITbKU
00360715€ IM He nuwe ompumamu 6a306i 3HAHHA 3 MEXHIYHO20 MOOENIO8AHHS, A U POCUHYIMU BANCIUG HABUUKU AHANIMUYHOZ0 MUCIEHHS,
NPOEKMYBAHHS, CAMOCMILIHO20 NPUIHAMMA piuieHb ma podomu 3 yugposumu mexuonoziamu. Lle cnpuse nio2omosyi Mo100020 NOKONIHHSA 00
CYHACHO20 MEXHONORIYHO20 Ccepedosuwa, OONOMa2ae iM adanmysamucs 00 HOBUX GUKIUKIE DUHKY npayi ma 3abesneuye GUCOKUll piéeHb
npogeciuinoi komnemenmuocmi y cepi injcenepii ma UpOOHUUX MEXHONO0LIH.

Knrouoei cnosa: npockmne nasuanns, cucmemu CAIIP, KOHCMpYKMOpCoKi YMIiHHA, MeXHONIOIYHA 0CIMA, KOIeKMUBHe NPOEKNTY8AHHS,
MIHCOUCYUNTIIHAPHA THMeZPayis.

ALFIMOYV Ivan —

Applicant OS Master in Specialty

014 Secondary Education (Technology)

Volodymyr Vynnychenko Central Ukrainian State University
ORCID: https://orcid.org/0009-0007-0263-4938

e-mail: ivan.alfimov.2017@gmail.com

RYABETS Sergiy —

Candidate of Technical Sciences, Associate Professor,
Associate Professor of Computer Science, Programming, Artificial
Intelligence and Technological Education

Volodymyr Vynnychenko Central Ukrainian State University
ORCID: https://orcid.org/0000-0002-7426-1217

e-mail: 1432002@ukr.net

104



HAYKOBI 3AITHCKH Cepisi: I[TedazoziuHi HOYKU Bunycxk 219

SHCHERBUL Alexander —

Candidate of Pedagogical Sciences, Senior Lecturer of the
Department of Informatics, Programming, Artificial Intelligence
and Technological Education

Volodymyr Vynnychenko Central Ukrainian State University
ORCID: https://orcid.org/0000-0001-7541-509X

e-mail: a.shirbul@ukr.net

BASIC APPROACHES IN THE FORMATION OF STUDENTS ‘DESIGN SKILLS BY MEANS OF
AUTOMATED DESIGN

The article considers the process of formation of design skills in students using automated design systems, in particular in the context of
training in technology lessons. The authors emphasize the importance of automated design systems in the training of future technological
specialists and focus on the development of important design competencies. The use of such tools as AutoCAD, SolidWorks, Fusion 360
allows students to work effectively with 2D- and 3D-modelyami, perform engineering calculations and prepare technical documentation,
which is an integral part of professional activity in the conditions of modern technologies. The article analyzes the main approaches that
contribute to the development of technical thinking. Among these are the method of gradual complication of tasks, collective design and
integration of knowledge from other disciplines. Such methods provide students with the opportunity to work in a team, develop their
technical and analytical abilities, as well as a deeper understanding of the principles of constructive design. The authors pay special attention
to the method of phased design, which includes several stages: from the analysis of the terms of reference and the formulation of
requirements, and —to the creation of draft drawings, the development of 3D-modeley, checking their strength through the tools of automated
design systems and preparation for manufacturing. At each stage, students acquire new knowledge and skills, which contributes to the
formation of their ability to solve real engineering problems. The use of such methods in the educational process allows students not only to
get acquainted with the basics of design, but also directly gain practical experience with modern technologies.

Consequently, the use of CAD in the educational process plays a key role in the formation of students’ design skills, as it allows them
not only to gain basic knowledge of technical modeling, but also to develop important skills of analytical thinking, design, independent
decision-making and work with digital technologies. This helps to prepare the younger generation for the modern technological environment,
helps them adapt to the new challenges of the labor market and ensures a high level of professional competence in the field of engineering
and production technologies.

Key words: project-based learning, CAD systems, design skills, technological education, collaborative design, interdisciplinary
integration, task progression.

IMocTaHOBKA Ta OOTPYHTYBaHHSI aKTYyaJbHOCTI AKIEHTYEThCSI yBary Ha METOOWYHHX acCIeKTax
npobiaemu. PopMyBaHHS B YUHIB KOHCTPYKTOPCHKHX iHTerpamii  aBTOMATH30BAHOTO  INPOEKTYBaHHA Y
YMiHb 32 JONOMOTIOI0 CHCTEM aBTOMAaTH30BaHOTO BUKJIQJIAaHHSA TEXHOJIOTiM, a TaKoXX Ha PO3BUTKY
npoextyBanHs (CAIIP) € BaxiIMBUM €TaloM Yy OpaKkTUYHUX HABUYOK Y4HIB i 4Yac poboTH 3
MiATOTOBII Maii0yTHIX (paxiBIiB TEXHIYHOTO MPOQIIIO. HU(PPOBUMHU THCTpYMEHTAMH. BaXXJIIMBUM acHeKTOM €
B yMmoOBax CTpIMKOrO pO3BUTKY TEXHOJIOTill BHKO- O3S TMHUTaHp aJanTalii y4HIB JO CydYacHHUX
puctannst CATIP ctae 060B’s13k0BUM Ju1s TTpOodeciiHOT TEXHOJIOTIYHUX 3MiH, @ TaK0oX pPO3BUTOK IXHBOI
KOMIIETEHTHOCTI ~ iHXKEHEpiB 1  KOHCTPYKTODIB. npodeciiinoi  opieHTamii y cdepi IHXEHEPHOrO
OBOJIOJIIHHS TAKUMHU IHCTPYMEHTAMH CHPUSE PO3BUT- MPOEKTYBaHHA. Taki MOCHIIKEHHS CHPUSIOTH PO3-
Ky T€XHIYHOTO MUCJIEHHS], 34aTHOCTI 0 IIPOEKTYBaHHS pobLi HOBUX OCBITHIX METOOUK 1 CTaHAAPTIB, LIO
Ta ONTHUMI3allii KOHCTPYKIIH 3 ypaxyBaHHIM Cy4acHUX BiJIMIOBIIaOTh CYyYaCHHM BHMOTaM TEXHOJOTIYHOTO
BuMor. OTke, aKTyaJbHICTh HOCIIDKEHHS 3yMOBJIECHA PO3BHUTKY.

HEOOXIJHICTIO iHTerpauii iHHOBaUIMHMX HiIXOIIB Y MeTo10 wLi€i CTATTi € BUBYEHHS METOAUYHHX
OCBITHIH Tmpoliec, L0 BKJIOYAIOTh BHUKOPHCTAHHS MiAX0iB 10 (hOpMYyBaHHS KOHCTPYKTOPCHKHX YMIHB B
CAIIP sx edexruBHOro 3aco0y HaBYaHHS KOHC- yuHiB 3a pomomororo CAIIP, a Takox aHami3
TPYIOBAaHHIO. 3allydeHHs y4HIB A0 poboTH i3 e(peKTUBHOCTI ~ PI3HMX METOIB HABYaHHS  JUIs
CyJaCHHMH MpOTrpaMaMd  TNPOEKTYBAaHHS  CIPHSE OCBOEHHS ITHX HABHYOK, TAKUX SIK METOJ[ IOCTYIIOBOTO
PO3BUTKY IXHBOI TEXHIYHOT T'PAMOTHOCTI, aHAJIITHIHUX YCKIaJHEHHS 3aBlJaHb, KOJCKTUBHE NMPOEKTYBAHHS Ta
3ni0HOCTEll Ta BMiHb IpallOBaTH 3 TEXHIYHOIO IHTerparis 3 IHIIUMH JUCLUIUTIHAMH.

JIOKYMEHTAITIEI0. Buxsiax ocHOBHOro Martepiajy AOCTiAMKeHHS.

AHaJli3 ocTaHHIX JgociigkeHb i myOaikauii. B B yMoBax po3BUTKY HOBITHIX TEXHOJIOTiH, BOJIOJIHHS
mporieci JOCIHiKeHHS OyliM MpoaHalli3oBaHi poOOTH inctpymentamu CAIIP crae BaXkJIMBOIO CKJIQJIOBOIO
TakuX BYeHHUX, Ak Bacumpuyk [. I'. [1], [anunen- npodeciiinoi komnerenTHocTi [§]. CAIIP € BaxmmBuM
ko T. M. [1], Kopeur M. C. [2], Tmenko O. B. [2], KOMIIOHEHTOM CYy4YacHOTO OCBITHBOTO IMpOIECy, IO
Muponenko T. [3], Mop3e H. B. [4], I'nanyn M. A. crpuse GOPMYBaHHIO KOHCTPYKTOPCHKHX yMiHb Y4HIB
[4], O3t06a C. M. [4], Haropua H. O. [5], Humaxk 1. Yy TEXHOJIOT14uHi# ocBiTHIN rany3i. [nrerpauis CAIIP y
[6], FOpkiB M. [6], Ilnetrox JI. M. [7], Onekcrox M. I1. OCBITHIO [SUIBHICTD JO3BOJISIE 3HAYHO ITiABHIUTH
[7], CwunraiBeekui . B. [8]. V¥V ixnix poboTax PiBEHb TEXHIYHOT MiJIrOTOBKU IIKOJISAPIB, PO3BUBAIOYH
PO3IISINAOTECSI TMTAHHS BOPOBA/KCHHS CYYacHHX B HHX 3JaTHICTH O IIPOCTOPOBOIO MOJCTIOBAHHS,
TEXHOJIOTI Yy OCBITHIH mpolec, 30KpeMa BHKO- AQHANITHYHOTO MUCJICHHSI, TEXHIYHOI TBOPYOCTI Ta
PUCTaHHS aBTOMAaTH30BAHOTO IPOEKTYBaHHSA LIS HOpoeKkTHOI  misutbHOCTI. Bukopucramus CAIIP y
(OopMyBaHHS TEXHIUYHHX 1 KOHCTPYKTOPCBKHX KOMIIE- OCBITHROMY TpoIleci 3a0e3neuye MOXJIMBICTh JUIs
TEHTHOCTeH yuHiB. JIOCHiMKEHHS aKIEHTYIOTb yBary yuHIB He jmumie crBoproBatd 2D- 1 3D-mopmeni Ta
Ha e(QEeKTHBHOCTI 3aCTOCYBaHHS MPOTPAMHHUX KOMII- aHal3yBaTH TEXHIUHI KPECJCHHS, a U MpPOEKTYBATH
JEKCIB y IPOEKTHIH AiANBHOCTI Ta PO3BUTKY CKIafHI 00’€KTH, ONTHMi3yBaTH KOHCTPYKTHBHI
MIPOCTOPOBOr0 MUCIEHHs. KpiM TOT0, B TOCTIIKEHHSX pillIeHHsT Ta pealli3oBYBaTH BIIACHI I1HXKEHEpHi ijel.
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[pote, i eEeKTUBHOTO OCBOEHHS IIMX IHCTPYMEHTIB
HEOOXiZHI PpI3HOMAaHITHI METOJWYHI MiAXOIH, IIO
BpaxoOBYIOTh piBEHb MHIATOTOBKHM Y4HIB [6]. Po3rms-
HEMO Ta NPOaHaTi3yeEMO JIesKi 3 HUX.

Memoo nocmyno6ozo yckiaOHueHHs 3a60aHb €
BaXJIMBUM MNPUHIMIIOM y TexXHiuHiH ocBiTi [7]. Bin
nependadae MOCTYNOBUIM MEPEXiA Y4HIB BiJ MPOCTUX
3aBAaHb OO OiNbII CKIAQAHUX, L0 JO3BOJISE IOKpa-
WIATY MOTHUBALilO, MiATPUMYBATH IHTEpeC OO HaB-

YaHHS Ta MIiABUMIUTH ©(EKTHUBHICTh 3aCBOEHHS
Mmarepiaiy.
[HmMM ~ eeKTUBHMM  METOJOM €  Memoo

KOJeKMUBHO20 NPOEKMYBAHHS, SIKUH CIPUSE PO3BUTKY
HAaBUYOK KOMaHAHOI poOotu [5]. 3aBIsKM KOJEK-
TUBHOMY HiJXOJy Yy4Hi PO3HOJLUISAIOTE OOOB’SI3KM Ta
pPa3oM TPAIIOITh HAJ CTBOPEHHSM CHIUIBHOI MOAEI,
110 J0IOMarae po3BUBaTH OpraHizalliiiHi Ta TEeXHI4HI
HaBHUYKH.

Iumezpayin 3nanvy 3 GI3UKM, MaTeMaTUKU Ta
MaTepiaJio3HAaBCTBA B MPOLEC HaBYaHHS IO3BOJIIE
YUHSM HE TUABKM PO3pOOIATH TOYHI MOAeNi, ane i
3pO3YyMITH NPUHIMITK poOOTH KOHCTpYKLiH [4]. Lle nae
MOXJIMBICTb OTPUMATU OLIBII ITHOOKE YSBICHHS IIPO
TEXHIYHI XapaKTePUCTUKU Ta  e(EeKTHBHICTh
KOHCTPYKIIiH, 1110 pO3pOOIISAIOTHCSL.

Memoo noemannozo npockmyeanns € edex-
TUBHHUM IMiZIXOJIOM Y OCBITHbOMY HpOILECi, 1110 Iepe.-
0auae MOCTYNOBE BUKOHAHHS 3aBJaHb BiJl MPOCTHX 0
CKJIaJHUX. BIiH 103BOJNSE y4HSAM 3aCBOIOBATH OCHOBHU
MPOEKTHOT JSUILHOCTI, PO3BUBATH JIOTTYHE MUCIICHHS
Ta TEXHIYHI HABUYKU. Y KOHTEKCTI TEXHOJIOT14HOL
ocBitn yuHiB y 33CO 1ell MeTOJ| CrpHsi€ PO3YMiHHIO
HOCJIIOBHOCTI KOHCTPYIOBaHHA BUPOOiB, aHalizy
iXHIX (YHKIIOHAJBHAX OCOOJMBOCTEH 1 BIIOCKO-
HaJICHHs Ha KOXXKHOMY eTami po3poOku. OcHOBHa ines
METOAy IOJAra€ B TOMY, IO IPOEKTYBAHHS
BHUKOHYETHCS TMIOETAITHO: BiZl popMyBaHHS i/1el, aHamizy
BUMOT JI0 BUPOOY, CTBOPEHHS €CKi3HUX KPEC/IEHb, 1 110
po3pobku 3D-mozeneld ¥ MiATOTOBKMA OCTaHHIX [0
BupoOHunTBa [2,3]. lle n03BONsAE€ KOHTPOJIOBATH
KOKHMH eTanm  poOOTH, CBOEYAacCHO BHUIPABIATH
HNOMMJIKM Ta MOKpAIIyBaTH KiHIEBUH pe3ynbTar. Ha
YpOKax TexHoJoTid, ne BukopuctoByerbcs CAIIP,
METOA IOETAIHOTO IPOEKTYBaHHS MOXe OyTH
BIIPOBA/KCHUH Y OCBITHIN MPOLIEC HACTYITHUM YHHOM:

— Eran igeiiHoro 3aaymy — y4Hi aHami3ylOTh
npobinemy Ta (QOPMYIIOIOTh TEXHIYHE 3aBJAHHI.
Hanpuknan, npu CTBOpPeHHI Makera MeOIiB BOHU
BHU3HAYAIOTh, SKUH caMe mOpeaMer  noTpiOHO
CIIPOEKTYBATH, 5IKi (PyHKLIOHAJIbHI BUMOTH JO HbOTO
BUCYBAIOThCS.

— Ecki3He THpOEKTyBaHHS — Ha IbOMY eTari
YUHI BUKOHYIOTh PY4Hi Hauepku abo 2D-kpeciieHHs B
AutoCAD, 1110 703BOJISIE OKPECIUTH OCHOBHI KOHTYpHU
Maiioytaeoro BupoOy [1]. Ile BaxumBuHil Kpok yis
PO3yMiHHS 3arajibHoi GopMHU Ta po3MipiB 00’ €KTa.

— CrBopennss 3D-mogmeni — y cepemoBHII
Takux nporpam, sik SolidWorks a6o Fusion 360, yuni
CTBOPIOIOTh napaMeTpUyHi MoJei BUPOOY,
KOPUTYIOTh HPOTOPIIi Ta aHAi3yIOTh KOHCTPYKTHBHI
ocobauBocri [1].

— IlepeBipka # aHami3 — BUKOPUCTaHHS
iHcTpymenTiB cumyisanii B CAIIP (manpukian, aHami3
MmiHocTi geraned 'y SolidWorks [1]) momomarae
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OLIIHUTH HAIMHICTh KOHCTPYKIIT Ta BHECTH HEOOXiaHI
KOPEKTHBH.

— [IligroToBKka A0 BHTOTOBICHHS — MiCIs
(iHaNbHOIO KOPUTYBAaHHS MOJENi Y4HI TOTYIOTh
KpecneHHs: Ta cnermdikanii s 3D-mpyky abo s
BuroroieHHs Ha UIIK-BepcraTax.

BHCHOBKH Ta mNepCHeKTHBH  MOAAJBIINX
po3Binok Hampsimy. JloCHiJDKEHHS MOKa3auo, II0
Bukopuctands CAIIP Ha ypokax TeXHOJOTIH CrpHse
PO3BUTKY TE€XHIYHOIO MUCIICHHS y4HIB, ()OPMYBaHHIO
KOHCTPYKTOPCBKHX YMiHb 1 3JaTHOCTI 10 poOoTH 3
OU(PPOBUMU  TEXHOJOTiISIMH. MeToJ] TOCTYMOBOIO
YCKIIaJHEHHS 3aBIaHb JO03BOJIE YUYHSIM IIOCTYIIOBO
HaOyBaTW HEOOXiHMX HABUYOK, a KOJICKTHUBHE
NPOEKTYBAHHS CTHUMYJIOE KOMaHIHY B3a€EMOJII0 Ta
CIiJIbHE BUPILIICHHS 3aBAaHb.

IHTerpanis 3HaHp 3 IHIIUX JUCLUILIIH JOIOMArae
y4HSM  OUIblI  TAMOOKO — PO3YMITH  MPHHIUIH
KOHCTPYKLiT Ta e(EeKTUBHO 3acTOCOBYBAaTH CBOI
3HAHHS Ha MPaKTHIII.

MeTo/] OETAHOTO MPOEKTYBAHHS HANAE YIHAM
HE TUIBKM TEOPETHYHI 3HAHHSA, aie W MNpPaKTHUYHI
HaBHYKH, IO COPHUSE PO3BHUTKY iXHIX IH)XXECHEPHUX
KOMIIETCHTHOCTEH Ta MiArOTOBII 10 mpodeciiHOol
JISIBHOCTI B TeXHIuHIN cdepi. 3acTocyBaHHS METORY
MOETAlIHOTO MNPOEKTYBaHHS B HaBYAJbHOMY IIpOLECi
Ha ypOKax TEeXHOJOriii 3a0e3medye MOCTYINOBE
OCBOEHHSI YYHSIMH BCIX AaCHEKTIB KOHCTPYKTOPCHKOT
JISUTBHOCTI.

Metonu, 3a3Ha4eHi aBTOpaMH y CTATTi, MOXYTh
BUKOPUCTOBYBAaTUCS 11 (OPMYBAaHHS KOHCTPYK-
Topchkux yMmiHb 3acobamu CAIIP, Ta € eeKTUBHUMHU
JUI TiATOTOBKM YYHIB 110 NpodeciiHOoi AisIbHOCTI B
yMmoBax cyudacHux TexHonorid. Illupoke BnpoBan-
JKEHHsl 1IMX METOJIB Yy OCBITHIM IpoLeC, Ha Hally
OYMKY, JO3BOJHMTH Y4YHSAM OTPHUMATH IPAKTHYHI
HaBHYKH, SIKI BOHH MOXYTh €(EKTUBHO BHKO-
PHUCTOBYBaTH y pPEAIbHHX yMOBaX. A A LbOTO, B
CBOIO 4epry, IHOTpiOHO Oinbil JeralbHa pPO3poOKa
BIATIOBIZHOTO METOJMYHOTO Ta TEXHIYHOrO 3a0e3-
TIEYEHHS.
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