YK 378.4+62+004 PACCOBHUIIBKA M. B.,
acmipant [HeTuTyTy iHpOpPMaNiHHIX TEXHOIOTIH 1 3aC00iB
HaBuaHHs HAITH Vkpainu

MICHE TA POJIb XMAPHHUX TEXHOJIOT'TA ¥ HPO@ECIﬁHQ-HPAKTH‘IHIﬂ
NAroToBUI MAUBYTHIX ®AXIBIIB 3 IPUKJIAJTHOI MEXAHIKH

B pobomi npoananizosano cmpyxmypy IKT-xomnemenmuocmeti mauOymHix iHoiceHepis-
Mexauikie.  Buznaueno GNAUE XMAPHUX TMEXHONO2IU HA  MemoOuuHy cucmemy HABUAHHSA
inpopmamuunux Oucyuniin Maudymuix Qaxieyie 3 NPUKIAOHOI MEXaHIKU. 3anponoHo8aHo MoO0eb
suxopucmanusn Google Apps y naguanni baxaiaepie 3 NpuxkiaoHoi MexaHiku ma mooeib Munoso2o
docmyny 00 XMapo OpPIEHMOBAHUX 3AcOo0Ii8 3A2abHO-HAYKOBOL, HAGYANbHOI ma npogecitinoi
disinbnocmi. Ilpoananizosano cyvacHi XmapHi cepgicu ma MOOLIbHI NPOSPAMU, WO MOXCYMb OYymu
suKopucmaui 6 npogheciliniil OianbHOCMI IHdCeHepig-MexaHikie. [losedeHo, w0 BUKOPUCTAHHS
xmapHux cepgicie Autodesk ma ix immeepayis 3 xmapuumu cepsicamu Google € OdoyinbHum 0ns
npogecitino-npakmuyHoi nid2omosKu Maubymuix ¢axieyie 3 NPUKIAOHOI MEXAHIKU.

Knrouoei cnosa: IKT-xomnemenmuicmo, npuxiaoua mexawixa, xmapti mexuonocii, CAIIP,
npogecitino-npakmuyHa nid2omosKa.

ITocTanoBka npodyemu.

[Ipodeciiina AisUIbHICTE Cy4YacCHOTO 1HXKEHepa MeXaHika TICHO TMOB’Si3aHa 3
BUKOPUCTAHHSAM iH(opMariiiHo-KoMyHiKaliiiaux TexHomyoriii. Ilix wac odopmieHHs
KOHCTPYKTOPCHKOI ~ JIOKYMEHTallli, BHUKOHAHHA pPO3paxyHKIB, TaOJUYHUX OOYMCIICHb,
YIPaBJIiHHA CKJIaJHUMU MPOEKTAaMH Ta MOJEISIMH BiJ (axiBI BUMaraeTbcsi cpopmMoBaHa Ha
BucokoMy piBHI IKT-KOMIeTeHTHICTh, 3/JaTHICTb Ta BMIHHS BHMKOPHCTOBYBaTH ICHYyIOUE
nporpaMHe 3a0e3NeueHHs U BHUPIMIEHHS MMOCTABJICHHUX 3a/1a4, BUKOPHCTOBYBAaTH pECypCH
JOKaJbHUX Ta INIOOATBHUX KOMITI'IOTEPHHMX Mepex. Bce OuibmIoi akTyanbHOCTI HaOyBarOTh
HaBUYKHU CNUIBHOI POOOTH, BUKOPUCTAHHS XMapHUX Ta MOOUTBHUX TEXHOJIOTIH B 1H)KEHEPHIH
JISUTBHOCTI. Y 3B’3Ky 3 IIMM HEBNUHHO 3pocTaioTh BuMord a0 piBHSA IKT migroroBku
MaiOyTHIX (axiBLiB iHkeHepHoro npodito y BH3 Vkpainu.

Mera crarTi.

MeTor0 Hamoro JIOCHIKEHHsSI € BU3HAYEHHS MICLS Ta POJI XMApHUX TEXHOJIOTIH Y
npodeciifHO-NpakTUYHIM MiAroToBLI MalOyTHIX (haxiBIIB 3 MPUKIAAHOT MexaHiku. B pamkax
11€1 CTATTI MU HaMarajJucsl BUPIIIUTH HACTYITHI 3a/1a4i:

—Bu3HauuTH eranmu (opmyBaHHd IKT-kommereHTHOCTI MalOyTHIX 1HXKEHEpiB-
MEXaHIKiB;

— BU3HAUUTH BIUIMB XMapHUX TEXHOJIOTIH Ha METOAMYHY CHUCTEMY HaBUaHHS
1HQOpMAaTUYHUX AUCHMILIIH MailOyTHIX (haxiBIIB 3 MPUKIAJIHOT MEXAHIKH;

— BUKOHATH JI00ip XMapo OpIEHTOBAHMX 3aco0iB mpodeciiiHOi AisTBHOCTI 1HXKEHepiB-
MEXaHiKiB 3 METOIO iX BUKOPHUCTaHHS y HaBYaJIbHOMY TPOIIECI.

AHaJi3 0CTaHHIX JOCTIKeHb i mMyOJiKkamii.

TeopeTnuHi Ta METOIWYHI AaCMEKTH CY4YacHOi MiJATOTOBKM (axiBLIB I1HKEHEPHUX
cnerianbHOCTe mocmikyBanuck H. A. Moiceenko, B. I1. Kymukoum, O. M. IlleBuenko,
H. C. ITonomaproBoto, P. P. 16paeBum, M. IO. [TopxaueBum, I'. I. ITaGanoBUM,
O. I. AnanbeBoro, [I. O. Koctanosum, M. /1. Antekapem, I. O. 'onuapoBoro. @opMyBaHHs Ta
po3Butok IKT-kommereHTHOCTI y cBOiX JociikeHHAX posrasaamun 1. O. boponenko,
10. B. Topommko, M. L. Kannmak,  T.II. Koouneuuk, K. K. Komin,  O. . Kyxtenko,
B. B. JlanTtes, M. I1. Jlamuik, H. B. Mopse, T. M. Paiixepr, 10. C. Pamchpkuii,
C. O. Cemepikos, 1. O. Termmuupkuii, FO. B. Tpuyc, M. B. llIBenpkuii. MeTogu4HIM OCHOBaM
BUKOPUCTaHHS XMapHHX TEXHOJOri y HaBuaHHI mnpucBsueHi pobOoru B. lO. bukoga,



H. B. Mopze, 3. C. CeitnameroBoi, O. M. Cmipina, A. M. Ctproka, [O. B. Tpuyca,
M. I1. llIumkiHoi Ta iH.

BuxkJiag ocHOBHOro MmartepiaJy.

AmHaii3 OCBITHIX mporpaM MaiOyTHiX (axiBIiB 3 NPHUKIAAHOI MEXaHIKH IOKa3aB,
IIOBUKOPHUCTaHHS 1HGOPMAIIHHUX TEXHOJIOTIH € BAXJIMBHUM JUIS peajtizallii Sk mpodeciiHux,
TakK 1 COI[IaJIbHO-OCOOUCTICHUX, IHCTPYMEHTAIBHUX Ta 3arajbHO-HAYKOBHX KOMIETEHTHOCTEH
[1]. Tporpama miaroToBKM MaiOyTHIX IHXEHEPiB-MeXaHIKiB mepeadayae (GopMyBaHHS
HAaBUYOK BUKOPUCTAHHS TEKCTOBUX Ta TpadiuHUX MaTepiaiiB 3a JOINOMOTOI0 iCHYIOUOTO
IPOTPAMHOTO 3a0E3MEUCHHS;, MONIYKY Ta CUCTEMaTH3allil HAyKOBUX Ta TEXHIYHHX JaHUX 3a
JIOTIOMOTOI0 TPOTPaMHOT0 3a0e3MeYeHHsT Ta KOMIT IOTepHUX Mepex; BHOOpPY HEOOXiTHOTO
CTaHJAPTHOTO TMpOrpaMHOro 3abe3nedeHHss abo CKIaJaHHsS HeoOXimHOI TMporpamu;
dopmaizarii Ta anropuTMmizaiii po3B’sS3aHHS 3aralbHO IHXKEHEPHUX 3a7a4; BUKOPUCTAHHS
aBTOMATHU30BaHOTO pobOodoro Micusg Ta oOpoOku rpadiunoi iHdopmalii i3 3aCTOCyBaHHIM
KOMIT'IOTEPHHUX TEXHOJIOTIH. Y 3B’SI3Ky 3 [KUM, HamMu Oyna moOyJaoBaHa CTPYKTypa
KOMIIETEHTHOCTEeH OakanaBpa 3 MNpHKIaaAHOT MexaHiku, BumiieHa IKT ckimagoBa KOXHOT
KOMIIOHEHTH IIi€i CTPYKTypH, Ta BH3HaueHO Kareropito 3aco6iB IKT, mo mouiabHO
BUKOPHUCTOBYBaTH y HaBuaHHI Ansi ¢opmyBaHHS IKT-kommereHTHOCTI Ha KOKHOMY piBHI

(puc. 1).
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Puc. 1. Bukopucranns 3aco6iB IKT Ha pi3HUX piBHAX (OpMYyBaHHS KOMIETEHTHOCTI
OakanaBpa 3 MPUKIAJIHOI MEXaHIKH

B crpykrypi IKT-komnerenTHOcTe#l OakanaBpiB 3 MPUKIAIHOI MEXaHIKM MOKa3aHO
3B’S3KM MK PI3HUMH TpyNamMH KOMIIETEHTHOCTEH, BpPaxOBYIOUHM PpPEKOMEHIOBaHY
MOCHIIOBHICTD iX (hopMyBaHHs. BuiiseHo TpH piBHI KOMIIETEHTHOCTEH:

1. dynaMeHTanbHMIL piBeHb. Foro 0cHOBOIO € 3aranbHO-HayKoBi kommerenmii (K3H),
Mo TnependayvaloTh ONAaHyBaHHS O0a30BUX 3HAHb B Traimy3l 1HQOPMATHKUM Ta CydacHHX
1H(hOpMaLIfHUX TEXHOJOTIH.

2. Omnepariitnuii piBeHb. PopMyeTbCS Ha OCHOBI (PyHIAMEHTAIBHOTO piBHA. Bkitodae
JEKIJIbKa TPYI KOMIIETEHLIH, B TOMY 4Hucii couiainbHo-ocoOucTicHl (KCO), iHcTpyMeHTanbH1
(KI), 3aransno-mpoceciitai (K3IT). IncTpymenTanbHi Ta 3aranbHO-ipodeciiiHi KoMmeTeHii
TICHO TIOB’s3aHI 3 TEXHOJIOTIYHOIO CKJIAJOBOIO CIIEIialli30BaHO-TIPOGECIHHINX KOMIIETEHITIN
(KCIL.IT).

3. Opranizarliiiauii piens. Moro ocHOBOIO € opraHizarliiiHa CKJIa0Ba CleIiani3oBaHo-
npodeciitnux kommnereniii (KCILE).



Jyis  KOXKHOTO  pIiBHA  PO3BUTKY KOMIIETEHTHOCTEH BU3HAYCHO JOIUIBHICTh
BUKOpUcTaHHs TUX 4M iHmMX 3aco0iB IKT. 3acobu IKT ymoBHO po3aiieHO HA TPU OCHOBHI
KaTeropii:

— 3aco0u 3araJlbHO-HAYKOBOT Ta HABYAJIBHOI AiSUTHHOCTI,

— 3acobu podeciitHol MisITBHOCTI;

— KOMYHIKaIIiifHi 3aCO0u.

Ha ¢yHmameHTanbHOMY piBHI TEPEBaXHO BHKOPHUCTOBYIOTHCS 3acO0M 3arajibHO-
HAYKOBOI Ta HaBYaJIbHOI JisuibHOCTI. Ha omepamiiinomy — 3aco0u 3arayibHoi Ta npodeciitHoi
nismmpHOCTI. Ha opranizamiiiHomMy — KOMyHIKariiiHI Ta 3aco0u mpodeciitHoi MisuTbHOCTI.
KomyHnikariiiHi 3aco0u BHKOHYIOTH IHTErpylouy (YHKIIIO Ta BUKOPUCTOBYIOTHCS Ha BCiX
PIBHSIX.

AHali3 Cyd4acHHMX BHMMOTH CYCHUIbCTBA J0 MpOo(eciiiHOi IisuIbHOCTI 1HXKEHEpiB
MEXaHIKiB HaJaB MOXJIUBICTb BUJJIUTH 3pOCTal0uy MOTpedy y KBaiikoBaHUX 1H)KEHEpax Ha
psiny 3 HEoOXimHiCTIO 3a0e3meynTH iX PI3HOCTOPOHHIO MOOUIBHICTB: Mpodeciiiny,
reorpadiuny Tomo. Ha psmy 3 BuMoramu 10 3a0e3ledeHHs Pi3HUX BUIIB MOOUIBHOCTI
[2Error! Reference source not found.] crymentiB BiTumsusaux BH3, 1mi TeHaeHmil
3MIACHIOIOTh BIUIMB HAa METOJMYHY CHUCTEMY HaBYaHHS MaiOyTHIX (axiBLiB 3 MPUKIATHOL
MmexaHikd. Tak, Ha psAay 3 BUKOPUCTAHHSAM TPaIUIiMHMUX 3aco0iB, MeTonmiB Ta (opm
oprasizarlii HaB4aHHsI, 3’ IBJISETHCA HEOOX1THICTh BUKOPUCTAHHS XMapO OPIEHTOBAHUX (PHC.
2). BrumiB 3iiiCHIOETBCS 1 Ha IIUTI, 8 Yepe3 HUX — Ha 3MICT HaBYAHHS, 3yMOBIIIOIOYH TIOTPeOy
B po3Butky IKT-kommeTeHTHOCTI OakanaBpiB 3 MPHUKIATHOI MEXaHIKH, 30KpeMa yMiHb Ta
3IaTHOCTI TOOMPATH 1 BUKOPUCTOBYBATH XMapO OPIEHTOBaHI 3ac00M POoQeciiHOl TisSITBHOCTI.
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Puc. 2. BimuB cydacHuX noTped CycrijibCTBa HA METOIMYHY CUCTEMY HaBYaHHS
1H(pOpMaTHYHUX TUCHIUILUIIH OaKajaBpiB 3 MPUKIATHOT MEXaHIKH



B Hu3mi poOiT HaMu poO3rIsAAaaMch pi3Hi xmapHi cepsicu [3], mocmimkyBagach
JOIUIBHICTB iX BUKOPUCTAaHHs Y HABYaHHI MaiOyTHIX OakajaBpiB 3 MPUKJIAJHOT MEXaHiKu [4,
5]. B pesympraTi aHamizy Oyja0 3ampoIOHOBAaHO iss (GOPMYBaHHS 3arajbHO-HAyKOBHX
KOMIIETEHTHOCTEH, 30KpeMa I 4Yac BHUKJIAJAHHSA TaKuUX TUCHHUIUTIH, K «IH(popMaTHKay,
«O0uncmoBaibHa TEXHIKA Ta MMPOrpaMyBaHHSI», BUKOPHUCTOBYBAaTH XMapHi cepBicu Google.
Ha pucynky 3 mokaszano mojens Bukopuctanas Google Apps, 1o nependavae ayAuTOpHY Ta
11032ayIMTOPHY HABYAJIBHY JisUTBbHICTH 3 BUKOPUCTAHHSM PI3HUX 3aCO0IB JIOCTYIY IO XMapHu.
Bunineno cepsicu Google, 110 BUKOPUCTOBYIOThCA ISl 30epiraHHsi HaBUAIBHUX MaTepialis,
oprasizarlii CIiJIKyBaHHS Ta OpTaHi3allii caMOCTIHHOI MPAaKTUYHOI AISUTBHOCTI Ta AiSIBHOCTI y
criBHpari.
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Puc. 3. Monens Bukopuctanus Google Apps y HaBuaHHI 6akaiaBpiB 3 MPUKIATHOI MEXaHIKU

Xmaphi cepBicu Google yMOBHO pO3AIJIEHO Ha Taki, IO BUKOPHCTOBYIOTBHCS JUIS
30epiranHs HaBuanbHux MarepianiB  (YouTube, Google Kuurm, Jluck, JlokymeHTH,
[IpesenTariii), opranizanii cminkyBanus (Gmail, comiansaa mepexxa Google+, rpynu Google,
Hangouts) Ta 3acobu oprasnizaiii HaB4anbHOi AisibHOCTI (Google Keep, Google Kanennap).
JUis BUKOHAHHS NPaKTUYHUX 3aBJaHb BUKOPUCTOBYIOThCA 3aco0u Google Jluck, Taki sk
Hoxymentu, Ilpesenranii, Tabmuii, Popmm, MamoHku, 1m0 B KOMOiHaIii 3 I1HIIUMH



CepBicaMM YTBOPIOIOTH TPYIH 3aCO0IB ISl CAMOCTIMHOT MPAKTUYHOI TISITBHOCTI Ta AiSUTBHOCTI
y cmiBmpari. 3 MeTor0 (pOpMyBaHHS Yy CTYACHTIB IHKEHEPHOTO HANpsMy HaBUYOK pOOOTH 3
XMapo OpIEHTOBAaHMMH 3aco0amMu Oylio po3po0JICHO KOMIUIEKC HaBYaJIbHO-METOIUYHUX
MaTepiajiB Ta MPAKTUYHUX 3aBlIaHb, 110 BKIIOYAIOTH B ce0€ BUAM JISUTBHOCTI 3 PO3B’SI3aHHS
HaBYaJIbHHX 3a/1a4.

JoGip 3aco6iB mpodeciitHOi AISUTBHOCTI MalOyTHIX IHXEHEpPIB-MEXaHIKIB ISt
BUKOPHUCTAHHS IIiJl YaC BUKJIAJaHHS TUCHUIUTIH MPo(eciiHO-TPAKTUYHOTO IUKITY IOIUIEHO
poOUTH 3 ypaxyBaHHSM MOXIHUBOCTI i1 iHTerpamii 3 cepicamu Google. Takum yrHOM
CTYZICHTH OTPHMAIOTh MOXJIMBICTB aKTyalli3yBaTH 3HAHHS Ta HAaBUYKH, OTPUMAaHI MijJ yac
BUBYCHHS (DyHIaMEHTaJIbHHUX AMCLUIUIIH, & BUKOPUCTaHI 3aCO0M HaBUYaHHS yTBOPIOBATUMYTh
[UTICHY CHCTEMY 3 THIIOBHM CIIOCOOOM JTOCTYITy (puc. 4).

JlokanbHe M3 3aranbHo-HayKoBOT | XMmapHi cepBicu 3aranbHO-HayKoBOT
Ta HaBYanbHOI OisiNbHOCTI | Ta HaBYanbHOI QisANbHOCTI

E@ TNokansHe M3 npodeciitHoi [ XmapHi cepsicu ’

MepcoHanbHun | OisinbHOCTI | I'Ip_ocbeCMHq

[gj komioTep ~ { ' BiSNbHOCTI
IHTepHeT Gpay3ep 'I ---------- N C;)palsw i
KopwcTysay ‘ i IHTEpHeT . _ npodecinHoi
e : ~Gpaysep GOUglC AIANBHOCTI

‘r Chrome ! -
@ Chrome OS \ J ; L = ( Cepsicu saranbHo- ’

MoGineHvt | | T HayKOBOI Ta HaB4anbHoOI
npucTpin Gl [ignbHOCTI
Android OS 3anuc Google ‘ L .
KomyHikaLinHi cepsicu
AnapamHe
3abe3sneyeHHs [lpozpame Xmapa
3abesneyeHHs

Puc. 4. Mojens TUIIOBOTO AOCTYIY 0 XMapo OpPiEHTOBAHUX 3aC001B 3arajJbHO-HAYKOBOI,
HaBYaJIbHOI Ta MPOQeCiHOT ASUIbHOCTI

Jana wmoxens mependadae BHKOPHCTAHHS PI3HOTO amapaTHOTO Ta TPOTPAMHOTO
3a0e3nedeHHs], U0 JAOCTYIIHE KOPUCTYBauy B MEBHUNH MOMEHT yacy. s AOCTymy A0 BCiX
HEOOXIJTHUX CEPBICIB B 3araJIbHOMY BUIAJKY IOCTaTHRO Oynb-sikoro [HTEpHET Opaysepy, aie
MOXYTh BUKOPUCTOBYBAaTHCh 1 JIOKaJbHI Ta MOOUIbHI HpOTpaMy, IO MPAIOIOTh MiJ
ynpasiiHHAM onepauiiHux cucteM Windows, Chrome, Android Tomo. XmapHi cepBicu
3arajibHO-HayKOBOI Ta MpodeciifHOT TiSIBHOCTI MOXKYTh BUKOPUCTOBYBATHCh SIK CAMOCTIHHO,
Tak 1 B 1HTerpaiii 3 xmMapHumu cepsicamu Google. B octaHHbOMY BHUMaIKy 0OJIKOBUI 3amucC
Google cTae €IMHOI0 TOYKOIO JOCTYIYy A0 PI3HUX CEPBICiB, MOOUIBHUX J0JATKIB, XMapHUX
CXOBHIIl Ta KOMYHIKAIlIMHUX 3aco0iB, MmO 3a0e3meyuTh SK e(EeKTHBHY OpraHi3alliio
HaBYAJIBHOTO MPOLECY, TaK 1 MPOQECiifHOT TiSITBHOCTI.

[HmMu  kputepisiMu  1000py XMapo OpIEHTOBAaHMX 1HCTPYMEHTIB mpodeciiiHol
JisUIbHOCTI, Oyna iX (YHKUIOHAJIBHICTb, JOCTYIHICTb, 3pYYHICTh JOCTYNy 3 pI3HUX
MPUCTPOIB, MOXJIMBICTh IHTErpauii 3 IHIIMMH HPOTpaMHUMH NOPOAYKTAMHU, MIATPUMKA
CHUIBHOT POOOTH Ta IHTErpallis 3 IHIUMH XMAPHUMHU CEpBiCaMH.

Hamu Oyno mpoananizoBano 6mau3bko 30 cydyacHUX XMapHHX CEpBICIB Ta MOOUIBHHUX
nporpam, IO MOXXYTb OyTH BHKOpHCTaHI B MpoQeciiiHiil AisUTbHOCTI iH)KEeHepiB-MeXaHIKiB.
Cepen uux Haitoinem Bimomumu €, A360, Fusion 360, GstarCAD DWG FastView, CAD
Pockets, 3D CAD Models Engineering, CAD Assistant, Onshape, GrabCAD, GnaCAD Ta iH.
PosrigaeMo feski 3 HuX.

DWG-cymicHa cuctema GstarCAD — mporpaMHMi TPOAYKT KHUTaWChKOI KOMITaHil
Gstarsoft Co [6Error! Reference source not found.], uto € mocragansarkom 2D, 3D CAIIP
nporpam Juist mpoMucioBocTi. Jlo cucremu BXoAsTh Taki kommnoHeHTH, sk GstarCAD 2016,



GstarCAD Mechanical 2016, GstarCAD Architecture 2016, DWG FastView for Mobile
(Android), DWG FastView for Mobile (i10S), DWG FastView for Windows.

DWG FastView-CAD Viewer, po3pobHukoM sikoro € Gstarsoft, crBopeHo mis
MOOITEHUX MPUCTPOIB Ta TuIaHIIeTiB. Bin noBHicTIO cymicHmii 3 2D/3D DWG kpeciieHHIMH.
Hanmae moxuBicTh BigkpuBatu daitam, mo crBopeni B AutoCAD, ProgeCAD, BricsCAD,
ZWCAD romo. Ilintpumye dhopmatu OCF, DWG, DXF, DWS, DWT, BMP, JPG, PNG,
PDF, DOC, DOCX, XLS, XLSX, PPT, PPTX, TIF, RTF, TXT.

Y KopHCTyBadiB Ii€i MPOrpaMu € MOKIIUBICTb:

— CTBOPIOBATH, MIEPETJIAIaTH Ta pelaryBaTu KPECIIeHs;

— mparoBatu 3 ¢ailiaMu 4epe3 eNeKTPOHHY MOIITy ab0 XMapHi CXOBHIIA, HAPUKIIA],
Dropbox;

— IMIIOPTYBATH Ta EKCIIOPTYBATH KPECJIEHHS B pi3Hi rpadiuni popmaru;

— pobutu moBopoT 3D CAD kpecnens;

— MpaIfoBaTH B CHCTEMi aOCOJIFOTHUX, BIIHOCHUX, MOJIIPHUX KOOPIUHAT Ta CHEePUIHHUX
1 MATIHAPUYHUX KoopauHaT 1t 3D-kpecieHb.

Homatrok CAD Pockets (panime ZWCAD Touch) po3poonukom sikoro € ZWSOFT
Software, € mob6imeHUM CAD [q0JaTKOM CTBOPEHHMM Ul JU3aiHEpIB, apXiTEKTOPIiB Ta
imxkeHepiB. BiH migrpumye pi3Hi dopmatu daitnis, nounHaroun Bix DWG, DXF, DWF ta
iHmi. OkpiM meperisily KpecieHb, € MOXKIUBICTh MEPErJISIHYTH PO3MITKY, €KCIIOPTYyBaTH
¢atimu y dhopmati PDF abo DWF ta oOMiHioBatucs (aiijlaMu 3 1HIIMMH KOPUCTyBayaMH 3
BUKopHcTaHHsAM ejekTpoHHoi momtu. CAD Pockets Hamae MOXIMBICTE KOPHCTYBATHCh
nociayramu Cloud Storage, Google Drive, OneDrive, Dropbox Ta in. Jlns penaryBaHHs
KpPECIIeHb ~ BUKOPUCTOBYIOTHCSI ~ MYJIBTHUCEHCOpHI1  omepaiii s wMacmTaOyBaHHS 1
MaHOpaMyBaHHS, KPECICHHS JIIHIH, MOIIHIN, KOJa TOIIO.

Honarox 3D CAD Models Engineering po3po6uukom sikoro € CADENAS e cepBicom
3aBaHTakeHHs uig 3D CAD nanux CADENAS. Lleit nogaTok Hajiae MOKIUBICTD 1HXKEHEpaM
3 MalMHOOYyIyBaHHS, aBTOMOOITBHOI Ta OyAiBeNbHOT IHAYCTPIi AOCTYI O TOTOBUX JeTayen
13 moHan 400 cepTudikOBaHUX KaTaJOriB CBITOBUX BHUpOOHUKIB. OTpuMaHi 3a HOro
JIOTIOMOTOI0 MOJIeTIi TpUJaTHI Afsi BUKOpUCTaHHS B iHmmMX cuctemax CAIIP, Takux sk:
CATIA, Autodesk Inventor, SolidWorks, AutoCAD Tta Hi.

Open CASCADE Technology [7] — e 6i6mioTeka TeOMETPUYHOTO MOISITIOBaHHS, TaK
3BaHe «reoMeTpuyHe sapo». s monmanHs TpuBuMmipHux mozeneir OCCT BHKOpUCTOBYE
niaxig BRep (Boundary Representation. Kox 6i61iotexn OCCT € BiZKpUTUM 1 3HAXOIUTHCS B
MOBHOMY pO3IOPSAJUKEHH]I mporpamicta. BuxopucranHs 1i€i O0i107110TE€KH JOLUUIBHO IS
dbopMyBaHHS HABUYOK KOMIT FOTEPHOTO MOJIETIOBAHHS Ta MPOrpaMyBaHHS y MailOyTHIX
daxiBiiB 3 nmpukiIaaHol MexaHiku. Ha 6a3i miei 6i6mioTexu ctBopeHo noaarok CAD Assistant,
110 Ha/lae MOXJIMBICTH neperisiaatu ocHoBHI CAD mopeni 1 mepeTBOpeHHs Ui MIPUCTPOIB 3
ornepauiiHoo cuctemoro Android.

Kommanis Onshape ctBopmiia omHoiiMeHHHU# cepBic [8], sKuit cTaB mepIIo XMaporo
npodeciiinux 3D nonatkiB CAD, 1m0 Hajgae MOXJIHMBICTH IMPAlLIOBATH Pa3oM YCIM 4JIeHaM
OJIHOTO MpoeKTy, BukopuctoBytoun Android Phone, Android Tablet, iPhone, IPAD, abo BeG-
Opaysep. Bci kKoHCTpyKIlii, CTBOpEHI Y JaHOMY JI0JIAaTKy, 30epiraloTbcsi B XMapi 1 JIOCTYIIHI 3
Oy/lb SIKOTO MPUCTPOIO B OyAb-sIKKi Yac. ICHye MOKIUBICTh JUIMTHCS CBOIMHU TOKYMEHTaMU 3
IHIITMMH JIFOJIBMU 1 TPAIFOBATH 3 OJHUMH 1 TUMH K JIETAISIMH 1 By3JIaMU B PEKUMI PEalbHOTO
yacy. Jlomatok Mae HacTymH1 MOKJIMBOCTI !

— CTBOPEHHS KOHIIETIIIi eCKi3iB;

— CTBOPEHHS JIHI1, IyTH, KOJIa, TPIMOKYTHHKA Ta IHIMUX TpadiyHuX TPUMITHBIB,

— TpaHcpopmartisi 00’ €KTiB ecKizy;

— JI0JTaBaHHS TEOMETPUIHUX OOMEXEHB 1 PO3MIPIB /I YIPABIIHHS €CKi3aMu;

— iMmopryBaHHs Ta penaryBants 3D 06’extiB 3 inmux CAIIP;



— eKcropTyBaHHs Moaeni 1 3D-npyky (3 BeO-Opaysepa);

— 3amlpOMICHHS IHIMMX 0ci0 abo KoMaHAM [UIsi Teperisay, KOMEHTyBaHHA, abo
pelaryBaTH CBOI'O IIPOEKTY;

— OZJHOYacHa po0OTa 3 OJHUMH 1 THMH K JICTATSIMU 1 By3JIaMH;

— CIIOCTEPEIKEHHS 3a 3MIHAMH, 1110 POOJISITh 1HIII;

— KOMEHTYBaHHS MoieJiei a00 OKpEMHX YacCTHH.

— KOHTPOJIb BEPCI ecKi3y.

Mob6insauii nogarok GrabCAD [9] mpomonye moctyn sk a0 myOsniuHoi 0i0mioTekn
GrabCAD wmopneneii, a TakoX NpHBATHUX MPOEKTiB, mo 30epiratotbes Ha GrabCAD
Workbench. Kopucryrounch 101aTkoM MOXKITHBO:

—neperisigata moneiai CAD B moBHomy 3D, HesanmexHO Bix ¢GopmaTy B SIKOMY BOHH
Oymnu ctBopeHi (3D-nepermsiny niagrpumyerbes Tinbku B Android 4.0 +);

— IIepeTJIAaaTy 1 BIIMOBIIaTH HAa KOMEHTapi, 3pobieHi criBpodiTHuKamMu Workbench;

— ctBoptoBatu Workbench mpoekru i 3aBaHTakyBaTH (hailiiy B HUX;

— poOUTH MOIIYK MOJIENIEH Yy CIIIBTOBAPUCTBI 1 MO3HAYUTH iX SIK 0OpaHe;

— OTPUMYBATH TOBIJOMJICHHSI PO HOBHHKHM Ta 3ayBakeHb Mo BammM Workbench
HPOEKTaM.

Honatok PadCAD CAD Drafting po3po6mia komnanist Plugworks, Inc. Ile mpoctuit y
BukopuctanHi CAIIP noparok, npu3HaueHUi Ui HEBEJIMKUX MPOEKTIB, PEKOHCTPYKLIT TOLIO.
PadCAD po3paxoBaHO Ha KOPHCTYBauuB 3 HEBEIUKUM JocBigom pobotu 3 CAIIP. [loaarok
HE BUMAarae MiJKJIOYEHHS A0 IHTEpHETy, 3a BUHATKOM, KOJM HOTPIOHO €KCIOpTyBaTu
mamoHok. PadCAD moxere ekcriopryBatu MamroHKH B (opmati PDF, DXF a6o daitnu
300paxens y ¢popmati PNG. [l G110 TOYHOCTI, KOXKEH €JIEMEHT MOXKHA MEPerJIsIHYTH 3
YHCIIOBUMH 3HAUEHHSAMHU Oy/b-SKOro 3 Horo arpuOyTiB. € MOXIUBICTh «(poTorpadyBaHHI»
o0J1acTi ecki3iB, MaclITabyBaHHS, TIOBOPOTY 1 IIepeMillleHHS.

Honarok GnaCAD pospobnenunii kommaniero GNnaCAD Developers Hagae MOXIIHBICTh
MpaloBaTH 3 KpecleHHsAMH, sKi posramoBadi B Google Drive, mogaBaT kKomeHTapi i
B1/IMOB1/1 HA HUX. Ha manuii MOMeHT QyHKIIIOHATBHICTh OOMEKEeHa MIHIMAJIBHOIO KUTBKICTIO
KOMaH/l, HEOOX1THUX Ul Meperisily KpeciaeHb, ajje KOMaH/1a po3pOoOHHKIB MPalloe HaJl TUM,
1100 1aT MOKJIMBICTH CTBOPIOBATH HOBI 1 3MIHIOBAaTH 1CHYIOU1 MAJIIOHKH.

Honarok Sketch Box Free po3poonukom sikoro e Oleksandr Prokopchuk, cropenmii
JUIsL pO3pOOKHU €CKI31B, B TOMY YHCII TEXHIYHHUX KpECJEHb 1 € aJbTEepPHATUBOK BEKTOPHUM
cucreMaM aBToMaTu3oBaHoro mnpoektyBaHHs CAD. Ilporpama miaTpumye iHTEPaKTHBHI
IHCTPYMEHTH JJI1 poOOTH 3 KapToro Ha ocHOB1 Google Maps. Hamae MoxnuBicTs 1y0mtoBaTH,
30epiraTv, MOBTOPHO BUKOPUCTOBYBaTH Ta JUIITHCA CBOIMHM MPOEKTaMU 3 iHIIUMH. Jlis
CTBOPEHHSI KpEClIeHb MOXYTh BHUKOPHUCTOBYBAaTHCh OCHOBHI rpadidHi NPUMITUBH: JiHii,
NPSMOKYTHUKH, OBaJM, Iyru Tomo. IIpomoHyeThcst Halip MONEpeaHbO BCTAHOBICHUX
NEH3/IMKIB U MaJIOBaHHS pPyKoro. € MOXIUBICT BUKOPUCTaHHS KOOPAMHATHOI CITKH,
IHCTPYMEHTIB IIBHJIKOT'O BU3HAUEHHS PO3MIpIB.

[Tporpama ARES Touch Beta, po3spoOnukom sikoi € Graebert [10], € kommoHeHTOM
kpoc-margopmenoi CAIIP ARES 1 mpu3HaueHa Jyisi CTBOPEHHS 1 pearyBaHHsI KpEClIeHb Y
dopmari DWG nHa cmaptdoni abo rutanmreri. [Iporpama migrpumye CMHXpoHi3alito (aiiis 3
Dropbox abo Google Drive. HasiBHi iHCTpyMeHTH Juisi poOOTH 3 mIapamu, rpadiyHUMHU
OPUMITHBaMM, CUCTeMaMH KoopiauHat. [ crniibHOi poOOTH MOXYTh BHUKOPUCTOBYBATHCH
KOMEHTapi, B TOMY YHUCII 3 TOJIOCOBUM 3aIHCOM.

Honarok CADianAnyView, pospoOnenuii kommaniero CADian Soft takox Hanmae
MOXKJIUBICTh KOpHcTyBauaM BinkpuBatd DWG daitnu B Oynb-sKkoMy MicIli, B Oyab-sIKHi 4ac
TaKO’K MEeperysiIaTH 1 pelaryBaTH KPECIeHHS.

CADianAnyView mpornonye TpaauiiiHi GyHKIIi poOOTH 3 KPECICHHIMH:

— QyHKIIi TaHOpaMyBaHHs, TOBOPOT Ta migTpuMKa 3D;



— poOoTa 3 JHISAMH, TOJIUIIHISIMHU, TEKCTaMH, KOJIaMH TOIIO;

— MOXKITUBICTh BUMIPIOBATH IUIOILY, BiICTaHb, PO3MIp;

— BUJIAJIATH, IEPEMILIYyBaTH, KOIIIOBAaTH (pparMeHTH KPECICHHS,
— MITpUMKa pOOOTH 3 HIApaMU;

— MOXXJIUBICTh 0030py KPECIICHHS 3 PI3HUX KYTIB.

Honarok AndCAD Demo [11], po3pobuukom sikoro € Talon Designs, mo3uiionyeThest
sk 2D CAIIP gns Android i Hajmae MOXIIMBICTH CTBOPIOBATH Ta pelaryBaTH KPECICHHS
6e3mnocepeIHbO Ha MOOUTBHOMY MPHUCTPOI. J{0 IHCTPYMEHTapit0 MPOrpaMH BiTHOCUTHCS:

— po0oTa 3 BEKTOPHUMHU 00'€KTaMu;

— poboTa 3 mapamu;

—poboTa 3 TEOMETPUYHUMHU OO'€KTaMU:. JIiHIA, OKPYKHICTh, Jyra, IOJUIIHIA,
0araToKyTHHK, TOYKA Ta iH.,

—BUIBHUH  peXHUM  pelaryBaHHs,  IE€pPEMILLCHHs,  KOIIIOBaHHSA,  IOBOPOT,
MacIITa0yBaHHS;

Honarox SchemataCAD viewer DWG/DXF pospoonennit ELMER Software S.R.O.
no3BoIIsIEe Tiepersinaty 2D kpeciieHHs, 30epexeHi Ha MOOUTbHOMY TeledoHi. MoKHA TaKOX
BIJIKPUTHU KPECJIECHHs Oe3MOocepeiHbO 3 BKJIAJCHHs €JIeKTPOHHOI MOIITH, BEO-CTOPIHKH abo 3
"(haiimoBoro menemkepy'. Jomatok BimkpuBae popmaru daitnie CAIIP: DWG, DXF, SCH
(¢popmar nporpamuoro SchemataCAD).

[Ile omna mporpama st meperysaay kpecienb — SketchUp Mobile Viewer [12] —
pospobaena Trimble Navigation. TIliarpumyeTbcs meperisg Ta OOMIH 3 iHIIMMH
KopuctyBadaMu 3D-mojensimu. € MOKIMBICTh 3aBaHTXYBATH MOJIENI Ha pucTpiii 3 Trimble
Connect, Google Drive abo eneKTpOHHOT MOIITH.

Honatox eDrawings pospo6nenukom sikoro € SolidWorks [13], crBopenuit s
BUKOPUCTaHHS Ha MOOIJIbHUX NMPUCTPOSX Ta IUIaHIeTa. Mae HacTymHI 0COOIUBOCTI:

— Bigkputs 3D (EASM, EPRT, SLDASM, SLDPRT), 2D (EDRW, SLDDRW) ¢aiinis 3
OyIb-SIKOTO JDKEpena: BKJIAJEHOI eJeKTPOHHOI MOIITH, Tocayr 3i 30epiranns (Dropbox,
SkyDrive, Google Drive, Hightail, i inmmri), Be6, FTP-caiiTu i MepekeBi mankw,

— MacuITabyBaHHs, maHopaMmyBaHHs 1 o0eptanHs 2D a6o 3D nanux CAD,;

— CTBOPEHHS TEKCTOBHX 3aMITOK;

— 30epiranHs icTopii KOMEHTapiB 3pOOJIEHUX IHIIMMHU KOPUCTYBayaMHu.

PosrnsiHyTi mporpaMHi NpOJYKTH HPONOHYIOTh JOCTAaTHBO (YHKIIM A CHIIbHOL
pOOOTH 3 KpEecJEeHHSMH, iX Heperisiay, KOMEHTYBaHHs, 30epiraHHs B XMAapHHX CXOBHILAX.
Ane BCl BOHM OpIEHTYIOTbCS Ha MIATPUMKY (OpMATIB 1 TEXHOJIOTIH, 3ampoBaKEHUX
KommaHiero Autodesk, TOMy MU 3BEepHYIM HaWOUIbIIYy yBary Ha MpOrpamMHi NMPOJYKTH, IIO
MPOTOHYIOTHCS 1I1€10 KOMITaHI€IO.

Bxe nmonazg 30 pokiB kommanist AutoDesk € cBiTOBUM J1i/iepoM y BUPOOHHUIITBI CUCTEM
aBTOMAaTH30BaHOTro NnpoekTyBaHHA [14]. HaiiBinomimmmmu npoaykramu koMmnasii € AutoCAD,
3ds Max, Maya. Ilonynspuicte npoayktu AutoDesk 3m00ynmu 3aBAsSku  HMIMPOKOMY
(GyHKLIOHATY, HAasABHICTIO BEJIMKOI KUIbKOCTI O0i0MioTeKk Ta KOHQIrypamiif, a Takox
IHTerpalier0 3 PI3HUMH CEpPEeJOBUIIAMHU TMPOEKTYBAHHS, MOJEIIOBAHHS, YIPaBIIHHS
IPOEKTaMH, TOIIO. 30KpeMa JUIs IHKeHepiB-MeXaHiKiB KoMIaHisg mpononye Bepcito AutoCAD
Mechanical [15]. Autodesk ogHUMHM 3 MTEPUIUX OI[IHHMIN MOTEHIAT XMAPHUX TEXHOIOTIH ISt
3aJa4 aBTOMAaTH30BAHOTO IPOEKTYBaHHA 1 MOJICNIOBAHHSA 1 Ha CHOTOJHI MPONOHYIOThH
HIMPOKUH CIIEKTP XMapHUX CEPBICIB Ta MOOUIBHMX MpOrpam, II0 MOXKYTh CTaTH 3pYYHUM 1
e(EeKTUBHUM 1HCTPYMEHTOM SIK JJIsl BUPIIIEHHS BUPOOHWYMX IHKEHEPHUX 3ajad, Tak 1 s
HaBUYaHHS MalOyTHIX (axiBIIiB.

Xmaphuii cepic A360 [16] xommnanii Autodesk Hagae MOXIIMBICTh CIIUJIBHO MPAIIOBATH
3 2D 1 3D-nipoektamu pi3HOi ckiaaHocTi. Bin miarpumye Ounbme 50 dopmati daitnis CAIIP,
Bkovaroun Gopmaru Autodesk, SolidWorks, CATIA, Pro-E, Rhino i NX.



Cepen 0CHOBHUX MOXJIHBOCTEH A360 ciij BiI3HAYUTH HACTYIIHI:

— BUBaHTaXeHHs 1 nieperysig mojeneit CAIIP 3 BkiiajeHb eeKTPOHHOT MOIITH;

— BUBaHTaXeHHS 1 meperssing mogaeneit CAIIP 3 BHyTpimHBOI mam'sTi HTPHUCTPORO,
Dropbox, Box, Buzzsaw, OneDrive i T. 1.;

— Hasirauig no BenukomacmtadauMm 2D 1 3D-monensam CAIIP;

— BUMIpIOBAaHHS BI/ICTaHi, KyTa 1 IJIOMII IO TOYKaX Ha KPECICHHI;

— IHTYITUBHO-3p03yMiTl CceHCOpHI ¢yHKIII Hapiramii mo 3D-moxeni, B ToOMy 4YHCII
MacmTaOyBaHHS, TAHOPaMyBaHHs, OOJIT 10 OpOiTi Ta TOBOPOT;

— €IMHUNA THCTPYMEHT Ul CIIUIBHOI pOOOTH 3 KOJIeraMH Ta IHIIUMH KOPUCTYBayaMu;

— MepeBipKa i MO3HAaYKa MPOEKTIB AJIsl CIPOIICHHS CIUIBHOI pOOOTH;

— KOMEHTYBaHHS MPOEKTIB 1 BIZICTE)KCHHS 3MiH;

— JIOKYMEHTYBAaHHS XOJy pOOIT NUIIXOM BHUBAaHTaXCHHsS 3p00OJIeHUX (OTO3HIMKIB 3
MIPUCTPOIO B OOTIKOBUI 3aITHC;

— HaJICWJIAaHHSI 3alPOIICHb KOPUCTYBa4aM JIJIsl Y4acTi B MIOTOYHOMY IPOEKTI 1 CHUIBHOT
poOOTH HaJ IHIIMMH MPOCKTAMH;

— HaJjaHHA 3arajpHOro Aoctyny a0 ¢aiinis CAIIP 6e3nocepenuro 3 mpuctporo Android,
B Tomy uucii 10 AutoCAD (DWG), DWF, SolidWorks, Revit, CATIA i 1. 1.

— BU3HAUCHHS CTATYCy MPOEKTY B Oy/b-sSKUH Yac i B OyIb-IKOMY MICIIi;

— XMapHe CXOBHILE 3 MIATPUMKOI aBTOHOMHOI'O IOCTYILY /10 JaHUX;

— MITpUMKa poOOTH B aBTOHOMHOMY Ta OHJIAH-PEKUMAax, 3aBASKH YOMY YYaCHHKH
MIPOEKTY 3aBXKIU MOXKYTh OYTH B KypcCi 3MiH 1 OHOBJICHB;

AutoCAD 360 [17] — 11e XMapHa Bepcis OJHOTO 3 HAWOULIBII MOTY)KHUX 1 THOMYJISPHUX
IPOTrPaMHUX KOMIUIEKCIB Ul aBTOMAaTH30BAHOTO NMPOEKTYBAHHA. O€3KOLITOBHUI MOOIIBHUN
J0JIaTOK, cTBOpeHui kommaHiero Autodesk Inc. Bin mae Habip mpocTHX y BUKOpPHUCTaHHI
IHCTPYMEHTIB, $Ki J03BOJIIOTH MeEperjsijiaTH, CTBOPIOBATH, peAaryBaTH 1 OOMiHIOBaTHCS
kpecieHHAMH AutoCAD uepe3 wmoOuIbHI mpuctpoi. [Iporpama Hamzae MOXIMBICTh
3aBaHTaxyBaTH 1 BikpuTH 2D DWG kpecnenp 6e3mocepeiHbo 3 €NeKTPOHHOI MOITH abo
30BHIIIHBOrO HakonuyyBaya. OHoOBiIeHHS 10 AutoCAD 360 Pro Hagae MOXIMBICTh
pelaryBaTH Ta BUBOAMTHU KPECICHHS IHCTPYMEHTIB.

AutoCAD 360 Pro npomnoHnye koprucTyBauaM HaCTYITHI MOKJIMBOCTI:

— BiAKpUBaTH 1 nepernsaatu daitnu y popmari DWG;

— poOUTH BUMIPIOBAHHS y peaJlbHOMY 4aci;

— MeperisiIaTi KOOPAMHATH Ha KPECIIeHHI;

— BUKOPHUCTOBYBaTH MaclTa0yBaHHS 1 NaHOpaMyBaHHS, JIETKO TMEpeMIIaTucs 1o
MAaJIIOHKY BEJTUKOTO PO3Mipy;

— MpalfoBaTi B aBTOHOMHOMY PEXHMi Ta CHHXPOHI3yBaTH 3MIHU OH-JIaiiH;

— MIIKII0YaTUCA 0 XMapHUX cucteM 30epiranas gaHux Google Drive, Dropbox Ta
OneDrive,

— BukopuctoByBatu GPS, st Toro 1mo6 opieHTyBaTHCS B KPECJICHHI,

— NIJIUTUCS CBOIMHU MPOEKTaMH 3 iHIIMMH KOPHCTYyBayaMH 0e3M0cepeIHbO 3 MOOLIBHOTO
Tenedony;

— obmiHroBatucs kKoHeTpykiisimu B PDF a6o DWF ¢opmari uepes enekTpoHHy MOLITY;

— BUKOPHUCTOBYBAaTH O€3KOIITOBHUI BeO-I0IaTOK Ui OTPUMAHHS MAJIOHKIB 3 BeO-
Opaysepis.

Jl1s BUKOpUCTaHHSI B HaBUAJIbHOMY MPOIEC] JOCTYNMHUN MOBHOQYHKIIOHATIbHA BEPCis
AutoCAD 360 Pro, mo HaJae MOXKJIUBOCTI:

— CTBOPEHHS HOBOT'O KPECIICHHS;

— MATPUMYBATH (Pailiid BETUKUX PO3MIpIB;

— OlnbIIe 1HCTPYMEHTIB IS MAaJIOBAaHHS Ta peJaryBaHHs, BKIIOYAIOYHM TEPEIOBI
IHCTpYMEHTH, TaKi sIK AyTH, 3MileHHs 1 6araTo iHIIOoro;



— MaJroBaTH 1 penaryBaTd (opMH 3 TOUYHICTIO 3a JOMOMOIOK 00'€KTHOI MPUB'S3KHU 1
HOBOI (yHKIUIT KJaBiaTypu (KJ1aBiaTypa AocTymHa Tiabku Ha [Pad);

— BUOUWpaTH, nepemMimary, ooepraTu i MaciTadyBaTu 00'€KTH;

— penaryBaTtu 6e3mocepeHbo (ailiiiB sKi 30epiratoThCsl y 30BHIMTHIN XMapi;

— ZI0JIaBaTH 1 peJlaryBaT TEKCT aHOTallii 0e3mocepeTHb0 Ha KPECIICHH];

— KOPUCTYBATHCS PO3IMIMPEHUMH 3ac00aMM aHOTAIlId - XMapa, PO3MITUTH, CTpiIKa i
0ararto iHIIOIO;

— IeperIAIaTH 1 pearyBaT BIACTHBOCTI 00'€KTIB;

— BCTaBJIATH BC1 iICHYIOY1 OJIOKH 3 KPECIICHHS.

Honatok Fusion 360 [18] skuii Takoxk po3poOiieHuii kommaniero Autodesk, Hamae
MOJXJIMBICTh cmiBnpamoBatd 3 3D  mpoekramu, a came HeperisiaTtd, po3MiyvaT,
KOMEHTYBaTH, 1 crnipHO mpamioBatd 3 CAD mozensmu B Oynbp-skuil 4ac i B Oyab-KOMy
micui. [Iporpama mintpumye Oinbiie 100 gopmatiB daiinis, Bkmodaroun DWG, SLDPRT,
IPT, IAM, CATPART, IGES, STEP, STL. be3komToBHUI A0JaTOK MPAIIO€ B TIOEAHAHHI 3 11
cynytHukoMm Autodesk Fusion 360, 3D CAD, CAM i1 CAE iHCTpyMEHTOM Uil IPOEKTYBAHHS
1 po3p0oOKH MO/IeNIel Ha OCHOBI XMapH.

OcnosHi MmoxuuBocTi Fusion 360:

— oIS Pi3HUX 3a po3MmipoM 3D KOHCTPYKIii Ta 1X 00’ €JHAHHS,

— TIepeTJIsi MPOSKTIB Pi3HUX (OpPMaTiB;

— BUMIpIOBaHHS BI/ICTaHi, TUIOIII YM KyTa MK Toukamu B 2D a6o 3D kpecneHHsIX;

— JIOCTYII JI0 IOBHUX CIIUCKIB JI€TaJeH;

— 130JTI0BaTH 1 MPUXOBATH KOMITIOHEHTH B MOJIEINI JJIsl 3DYYHOCTI MEPErIIsiy;

— IIAaHOpaMYBaHHS 1 IOBOPOT;

— OIJISIIaTH Ta pOo3MIYaTh KOHCTPYKIIT JJis 3py4HOI CIIBIpALll;

— KOMEHTYBaTH KOHCTPYKIIi;

— IUIUTUCS 1HPOPMALIIETO 3 3allIKaBICHUMU CTOPOHAMHU.

[Iporpama AutoCAD  Mechanical [15] cTBopeHa nansi TNPOEKTYBaHHS B
MalIMHOOYAYBaHHI 1 € aKTyaJIbHUM PO3IIHUPEeHHsIM TpaauuiiiHoro AutoCAD st iHXXeHepiB-
MmexaHikiB. Po3pobnena Takox kommnaniero Autodesk, Bona mictTuth Bci ¢pyHkuii AutoCAD, a
TakoXK O10JIIOTEeKH CTaHJApPTHUX JeTajed 1 IHCTPYMEHTIB, IO JO3BOJIAIOTH MPUCKOPUTH
po6oty CAIIP nns MammHOOy1yBaHHS.

BuxopuctoByroun AutoCAD Mechanical, ¢axiBii 3 npukiIagHOi MEXaHIKH OTPUMYIOTh
HACTYIHI MOKJIMBOCTI:

— KOpUcTyBaTHCs MOBHUM HabopoM ¢yHKIiH AutoCAD;

— BUKOPUCTOBYBATH O0COOJIMBI 3aC00U KPECICHHS;

—3actocoByBatu 61u3bko 700 000 crangapTHUX JieTaneil 1 KOMIIOHEHTIB;

— OTPUMYBATHU KPECIIEHHS y BIIMOBIAHOCTI AepKaBHUX CTaHAAPTIB;

— BUKOPHCTOBYBATH I'eHEPAaTOPU KOMIIOHEHTIB 1 PO3paxyHKOBI MOJTYJIi;

— BUKOPHUCTOBYBATH «IHTENIEKTYaJIbHI» PO3MIPH;

— BUKOPUCTOBYBATH (PYHKIII}O aBTOMAaTHYHOTO IPUXOBYBAHHS JIIHIH;

— KOPUCTYBAaTHCh acOLIaTUBHUMH HOMEpaMHU MO3UIH 1 crienudikariiii;

— 3aCTOCOBYBATH 1HTETPOBAHE YIPABIIIHHS JaHUMH.

MobinbHa mporpama A360 — View & Markup CAD files cTBopeHa s CHijgbHOT
po6otu 3 2D 1 3D ta CAD MozensiMu 3a JOIOMOT0I0 MOOUIBHUX MPHUCTPOIB Ta IJIAHIIETIB.
[Tintpumye Oinbimie 100 CAD aiiniB pisHux ¢opmatiB. A360 103BosIE 3aBaHTaXXKyBaTH 1
nepernsaatd  Oyab-skuid  (aiin He3aleXHO BiJ TOro, sKe MporpamMHe 3abe3nedeHHs
BUKOPUCTOBYEThCS AJ1s Horo cTBopeHHs. [Iporpama (yHKIIIOHaIbHO JONOBHIOE BUIIIE3ralaHe
nporpamHe 3a0e3neueHHs 1 miaTpumye Oinmbme 50 pisHuX ¢dopmariB  daiinie  CAIIP,
Brirovaroun: AutoCAD (DWG), DWF, Inventor (IPT, IAM, IDW), Revit (RVT), SolidWorks



(SLDPRT, SLDASM, ASM), Navisworks (NWD, NWC), CATIA (CATPART ,
CATPRODUCT), Fusion 360 (F3D) i inmux. [IporpamMa Haae MOKIUBICTS:

—3aBaHTaxyBatu i mneperisimati CAD wmozeni 3 BKJIAJCHb €IEKTPOHHOI TIOIITH,
JIOKAJILHOTO CXOBUIIIA MPHUCTPOr0, Dropbox, Box, Buzzsaw, OneDrive Tomo;

—mepexoauTu Mk BeiaukoMacmtabHumu 2D 1 3D-moxmensmu CAD; BuMiproBaTu
BiZICTaHb, KyT a00 00;1acTh M)k TOUKaMH Ha KPECIICHHI;

— CIIIBIIPAIIOBATH 3 KJIIEHTAMH 200 KOJIETraMHu HaJl OJHUM IIPOSKTOM OJHOYACHO;

— pobuTH KOMeHTapi 6e3MocepeIHhO Ha BAIIUX KOHCTPYKIIISIX 1 CTEXKHUTH 332 3MIHAMH,

— 3aMpPOIIYBAaTH HOBHMX WICHIB MPHEIHATUCS 10 BAIIOrO MPOEKTY B CTalii po3poOKH i
CHUTHHO TIPALOBATH HUM.

Takuii MmUPOKWK  HaOIp IHCTPYMEHTApiI0 HAJa€  MOXJIMBICTb  KOMIIJIEKCHO
BUKOPUCTOBYBATH B HABYAIBHOMY IPOIIEC] JIOKAIbHI, MOOIJIbHI POTrpaMu Ta XMapHi cepBicH
3 aBTOMaTH30BAHOTO MPOEKTYBAHHS Ta CHIBHOT pOOOTH Ha/l KOHCTPYKTOPCHKHMHU MIPOCKTaMU

(puc. 5).

JlokanbHi npoepamHi . . L
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Puc. 5. KommuiekcHe BukopucTaHHs npoaykTiB Autodesk y HaBuaHHI MaitOyTHIX (axiBLiB 3
MPUKIAHOT MEXaHIKU

Cepen BCIX MOXJIMBOCTEH JaHOIO KOMIUIEKCY IpOrpaM Ciif BIA3HAYUTHU MiATPUMKY
aBTOpM3alii 4yepe3 oOisikoBuil 3amuc Google Ta iHTerpaiiro 3 XMapHHUMH CepBicaMH, IO
HAJAI0ThC 1[i€r0 KoMnaHiero. BpaxoByroun, mo cepsicu Google akTHBHO BUKOPHUCTOBYIOTHCS
y HaBuYaHHI MailOyTHIX (axiBIiB 3 MPUKIAJAHOI MEXaHIKM MiJ Yac BUKIAJaHHI 3arajbHO-
HAyKOBUX JUCHMIUTIH [4], 3acTocyBaHHs mporpaMm kommadii Autodesk Oyme mpupomgHiM 3
TOUKH 30py po3BuHeHHs [KT-koMneTeHTHOCTeH MaliOyTHIX 1H)KEHEPiB-MEXaHIKiB.

BucHoBku

TakuMm 4MHOM, HamMM TpoaHaii3oBaHO CTPYKTypy IKT-kommereHTHOCTEN MalOyTHiX
IHKEHEepIB-MEXaHIKiB, JJII KOXXHOTO pIBHS PO3BUTKY KOMIIETEHTHOCTEH BH3HAYEHO
JOLITIGHICT, BUKOpHUCTAaHHS THX ud iHmMX 3aco0iB IKT. BuszHaueHO BIUIMB XMapHHX
TEXHOJIOTI Ha METOJWYHY CHCTEMY HaBYaHHS 1H(OPMATUYHUX AUCHUUIUIIH MaiOyTHIX
(axiBLiB 3 MPUKIJIATHOT MEXaHIKH, KU 3yMOBIIO€ OTpedy B po3BUTKY IKT-KoMIeTeHTHOCTI
OakamaBpiB 3 MPHUKIAJHOI MEXaHIKM, 30KpeMa YyMiHb Ta 3JaTHOCTI JoOupatu i
BUKOPUCTOBYBATH XMapo OpI€HTOBaHI 3aco0M mpodeciiiHoi isIbHOCTI. 3amnporoHOBAaHO
Mozenb BUKopucTaHHS Google Apps y HaB4YaHHI OakajaBpiB 3 MPHUKIATHOT MEXaHIKH Ta
MOJIeJIh TUIIOBOTO JOCTYITY IO XMapO OPI€EHTOBAHMX 3aCO0IB 3arajibHO-HAYKOBO1, HABYAIBHO1
Ta mpodeciitnoi AisutbHOCTI. Ha OCHOBI BU3HAYEHUX KPUTEPIiB JOOOPY XMapO OPI€EHTOBAHUX
IHCTpyMeHTIB mpodeciitHoi AismpHOCTI, Oyna0 mpoananizoBaHo Omu3bko 30 cydacHUX
XMapHUX CEpBICIB Ta MOOUTHPHHX MpOTpaM, IO MOXYTh OyTH BHUKOpPUCTaHI B mpodeciiHii



JISIIBHOCTI 1HXEHEpiB-MeXaHiKiB. JleTaabHO pO3MISHYTO JAEsIKiI 3 HUX. AHaji3 MMOKa3as, IO
BUKOPHUCTAaHHS XMapHUX cepBiciB Autodesk Ta ix iHTerparis 3 xmapaumu cepBicamu Google €
JOIUTBHUM 1711 MPOeCIMHO-TIPAKTUYHOI IMIATOTOBKM MaiOyTHIX (axiBI[iB 3 MPUKIAIHOI
MeXaHiKku, crpuse epekTuBHOMY po3BUTKY npodeciiinoi Ta IKT-koMneTeHTHOCTI MaltOyTHIX
IH)KeHepiB-MexaHIKiB. 3ampoIrioHOBaHA CHCTEMa 3aco0iB Ta MOJACNb €IWHOTO JIOCTYITY 0
XMapHHUX CEpBICIB 3arajibHO-HAYKOBOi, HABYAJILHOI Ta MPOQeciiHOoi AiSTBHOCTI MOXKYTh OyTH
NPUPOIHBO IHTETPOBaHI y XMapo-Opi€HTOBAaHE OCBITHBO-HayKoBe cepenosuiie BH3 [19] Ta
3aCTOCOBaHI /10 TPOQeciHHO-MPAKTUYHOI MIATOTOBKM CTYACHTIB IHIIMX 1H)XKEHEPHUX
creniajabHOCTEN.
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PLACE AND ROLE OF CLOUD TECHNOLOGY IN THE VOCATIONAL AND

PRACTICAL TRAINING OF FUTURE SPECIALISTS IN APPLIED MECHANICS

Abstract.
Introduction. From specialist required formed a high-level ICT competence, capability and

ability to use existing software for solving problems using local resources and global computer



networks, collaboration skills, the use of cloud and mobile technologies in engineering activity. In this
regard, steadily growing requirements for Ukraine universities future engineer ICT training.

Purpose. Determine the place and role of cloud in professional practical training of future
specialists in applied mechanics.

Methods. Analysis of educational programs, analysis of scientific literature, a survey of students
and teachers, modeling

Results. The structure of ICT competence of Mechanical Engineers has been analyzed. The
identified of influence cloud technology on methodical system of computing disciplines training for
future professionals of applied mechanics. A model using Google Apps in training bachelors of
applied mechanics and model of a typical access to cloud-oriented means of general scientific,
educational and professional activities has been offered. Analyzed the current cloud services and
mobile applications that can be used for the profession of Mechanical Engineers.

Originality. A model using Google Apps in training bachelors of applied mechanics. A model
of a typical access to cloud-oriented means of general scientific, educational and professional
activities. Using of Autodesk cloud services and their integration with cloud services Google is
appropriate for future specialists in applied mechanics professional and practical training model.

Conclusion. It is proved that the use of Autodesk cloud services and their integration with cloud
services Google is appropriate for future specialists in applied mechanics professional and practical
training. Results of the study can be applied to vocational and practical training of students of other
engineering specialties.

Keywords: ICT competence, applied mechanics, cloud technology, CAD, vocational and
practical training.



