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‘IHIFI
NAroToBUI MAUBYTHIX ®AXIBIIB 3 IPUKJIAJTHOI MEXAHIKH

B pobomi npoananizosano cmpyxmypy IKT-xomnemenmuocmeti mauOymHix iHolCeHepis-
Mexauikie.  Buznaueno GNAUE XMAPHUX TMEXHONO2IU HA  MemoOuuHy cucmemy HABUAHHSA
inpopmamuunux Oucyuniin Maudymuix Qaxieyie 3 NPUKIAOHOI MEXaHIKU. 3anponoHo8aHo MoO0eb
suxopucmanusn Google Apps y naguanni baxanaspieé 3 npuKIaOHOi MEXaHiKu ma Mooeib MUnoeo2o
docmyny 00 XMapo OpIEHMOBAHUX 3AC00I8 3a2abHO-HAYKOBOL, HAGYANLHOI ma npogecitinoi
disinbnocmi. Ilpoananizosano cyvacHi XmapHi cepgicu ma MOOLNbHI NPOSPAMU, WO MOXCYMb OYymu
suxopucmani 8 npoghecitinili  OiANbHOCMI  HJICEHePis-MeXaHiKie. [[o8edeHo, Wo BUKOPUCMAHHI
xmapuux cepgicie Autodesk ma ix immeepayis 3 xmapuumu cepsicamu Google € OdoyinbHum 0ns
npogecitino-npakmuyHoi nid2omosKu Maubymuix ¢axieyie 3 NPUKIAOHOI MEXAHIKU.

Knrouoei cnosa: IKT-xomnemenmuicmos, npuxiaoHa mexawixa, xmapti mexnonoeii, CAIIP,
npogecitino-npakmuyHa nid2omosKa.

ITocTanoBka npodyemu.

[Ipodeciiina AisUIbHICTE Cy4YacCHOTO 1HXKEHepa MeXaHika TICHO TMOB’si3aHa 3
BUKOPUCTaHHSAM iH(opMamiiiHo-KoOMyHiKaliiiaux TexHomyoriii. Ilix wac odopmienns
KOHCTPYKTOPCHKOI ~ JIOKYMEHTallli, BHUKOHAHHA pPO3paxyHKiB, TaOJUYHUX OOYHCIICHb,
YIIPaBIIiHHS CKJIAJHUMHU MPOCKTaMHU Ta MOJAESAMH BiJ (paxiBI BUMaraeThcst copMoBaHa Ha
Bucokomy piBHI IKT-koMmMmeTeHTHICTh, 3JaTHICTh Ta BMIHHS BHUKOPHUCTOBYBATH iCHYHOYE
nporpaMHe 3a0e3NeueHHs Ui BHUPIIIEHHs MMOCTAaBJICHUX 3a/1a4, BUKOPHCTOBYBATH pECYpCH
JIOKAJIbHUX Ta TJI00aJbHUX KOMII IOTEpHUX Mepex. Bce OuIbInoi akTyalbHOCTI HaOyBarOTh
HaBUYKH CIIUTLHOI pOOOTH, BUKOPUCTAHHS XMapHUX Ta MOOUTFHUX TEXHOJIOTIH B iH)KEHEPHIN
JISUIBHOCTI. Y 3B’A3Ky 3 IIMM HEBNUHHO 3pocTaioTh BuMord a0 piBHiA IKT migrorosku
MaiOyTHIX (axiBliB iHkeHepHoro npodiato y BH3 Vkpainu.

Mera crarTi.

MeTor0 Hamoro JIOCHIKEHHsSI € BU3HAYEHHS MICLS Ta POJI XMAapHUX TEXHOJIOTIH Y
npodeciifHO-NpaKTUYHIM MiAroToBLI MalOyTHIX (haxiBIIB 3 MPUKIAAHOT MeXaHiku. B pamkax
11€1 CTATTI MU HaMarajucsl BUPIIIUTH HACTYITHI 3a/1a4i:

—Bu3HauuTH eranu (opmyBaHHd IKT-kommereHTHOCTI MalOyTHIX 1H)KEHEpiB-
MEXaHIKiB;

— BU3HAUUTH BIUIMB XMAapHUX TEXHOJIOTIH Ha METOAMYHY CHUCTEMY HaBUaHHS
1HQOpPMAaTUYHUX AUCHMILIIH MailOyTHIX (axiBLIB 3 MPUKIAJIHOT MEXAHIKH;

— BUKOHATH J100ip XMapo OpI€HTOBaHMX 3aco0iB mpodeciiiHOi AisTBHOCTI 1HXKEHepiB-
MEXaHiKiB 3 METOIO iX BUKOPHUCTaHHS y HAaBYAIHbHOMY TPOIIECi.

AHaJi3 0CTaHHIX JOCTIKeHb i mMyOJiKamii.

TeopeTnuHi Ta METOIWYHI ACHEKTH Cy4YacHOi MIATOTOBKM (axiBLIB I1HKEHEPHUX
cnerianbHOCTe mocmikyBanuck H. A. Moiceenko, B. I1. Kynukosum, O. M. IlleBuenko,
H. C. ITonomaproBoto, P. P. 16paeBum, M. IO. [TopxaueBum, I'. I. ITaGanoBuM,
O. I. AnanseBoro, [I. O. Koctanosum, M. /. Antekapem, 1. O. 'onuapoBoro. @opMyBaHHS Ta
po3Butok IKT-kommereHTHOCTI y cBOiX JociipkeHHAX po3srasaamun 1. O. boponeHko,
10. B. I'opomnixko, M. 1. KXanpgaxk, T. I1. KoOMIbHUK, K. K. Koiin, O. I. KyxTeHko,
B. B. JlanTtes, M. I1. Jlamuik, H. B. Mopse, T. M. Paiixepr, IO. C. Pamchpkuii,
C. O. Cemepikos, 1. O. Termmuupkuii, FO. B. Tpuyc, M. B. llIBenpkunii. MeToguyHIM OCHOBaM
BUKOPUCTaHHS XMAapHHMX TEXHOJOriM y HaBuaHHI mnpucBsueHi pobGoru 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 NPUKIAAHOI MEXaHIKM IOKa3aB,
IIOBUKOPHUCTaHHS 1HGQOPMAIIHHUX TEXHOJIOTIH € BOKIIMBHUM JUJIS peajtizallii Sk mpodeciiHux,
TakK 1 COIIaJIbHO-OCOOUCTICHUX, IHCTPYMEHTAJIBHUX Ta 3arajbHO-HAYKOBHX KOMIETEHTHOCTEH
[1]. Tporpama miaroToBKM MaiiOyTHIX IHXEHEpiB-MeXaHIKiB mepeadayae (GopMyBaHHS
HaBUYOK BUKOPUCTAHHS TEKCTOBUX Ta TpadiyHUX MarepiajiiB 3a JOMOMOTOI0 iCHYIOYOro
IPOTPAMHOTO 3a0€3MEUCHHS;, MONIYKY Ta CUCTeMaTH3allii HAyKOBUX Ta TEXHIYHHX JaHUX 3a
JIOTIOMOTOI0 TIPOTPaMHOT0 3a0e3MeYeHHsI Ta KOMIT IOTEpHUX MEpex; BHOOpPY HEOOXiTHOTrO
CTaHJAPTHOTO TMpOrpaMHOro 3abe3nedeHHss abo0 CKIaJaHHsS HeoOXiHOI TMporpamu;
dbopmaizalii Ta anropuTMmizaiii po3B’sS3aHHS 3aralbHO IHXKEHEPHUX 3a7ad; BUKOPUCTAHHS
aBTOMAaTHU30BaHOTO poOOYOro Mmicisg Ta oO0poOku rpadiuHoi iHopMalii i3 3acTOCyBaHHSIM
KOMIT'IOTEPHUX TEXHOJIOTIA. Y 3B’SI3Ky 3 [KUM, HamMu Oyna moOyJqoBaHa CTPYKTypa
KOMIIETEHTHOCTEeW OakaiaBpa 3 MpHKIaaAHOT MexaHiku, BuniieHa IKT ckimagoBa KOXHOT
KOMIIOHEHTH IIi€i CTPYKTypH, Ta BH3HaueHO Kareropito 3aco6iB IKT, mo mouiabHO
BUKOPHUCTOBYBaTH y HaBuaHHI Ansi ¢opmyBaHHS IKT-kommereHTHOCTI Ha KOXKHOMY piBHI

(puc. 1).
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Puc. 1. Buxkopucranns 3aco6iB IKT Ha pi3HuX piBHAX (OpMYyBaHHSI KOMIIETEHTHOCTI
OakanaBpa 3 NPUKJIAJIHOI MEXaHIKU

B crpykrypi IKT-komnerenTHOCTEl OakanaBpiB 3 NPHUKIAJHOI MEXaHIKH IOKa3aHO
3B’SI3KM  MDK PI3SHUMHM TIpyoamMH KOMIIETEHTHOCTEH, BpaxOBYIOUM PEKOMEH]IOBaHY
HOCIIOBHICTD iX (hopMyBaHHs. BuiseHo TpH piBHI KOMIIETEHTHOCTEH:

1. dynaMeHTanbHMIT piBeHb. Foro 0CHOBOIO € 3aranpHO-HayKoBi komnerenmii (K3H),
Mo TnependayvaloTh ONAHYBaHHSA O0a30BUX 3HAHb B raimy3l 1HQOPMATHKUM Ta CydacHHX
1H(OpMaLIfHUX TEXHOJOTIH.

2. Omnepariitnuii piBeHb. PopMyeTbCS Ha OCHOBI (DyHIAMEHTAIBHOTO piBHA. Bkitodae
JEKIJIbKa TPYI KOMIIETEeHLIN, B TOMY yucii couianbHo-ocobucticHl (KCO), iHcTpyMeHTanbH1
(KI), 3aransno-mpoceciitai (K3II). IncTpymeHTanbHi Ta 3aranbHO-ipodeciiiHi KoMmeTeHii
TICHO TIOB’s3aH1 3 TEXHOJIOTIYHOIO CKJIAJOBOIO CITEIialli30BaHO-MIPOGECIHHINX KOMIIETEHITIN
(KCIT.T).

3. Opranizariiiauii pienb. Moro ocHOBOIO € opraHizarliiiHa cKJIa0Ba Creliani3oBaHo-
npodeciiinux kommnerenuii (KCILE).



Jns  KOXHOTO DIBHA  PO3BUTKY KOMIIETEHTHOCTEH  BH3HAYEHO JIOIUJIBHICTD
BUKOpUCTaHHs THX 4M iHIMX 3aco0iB IKT. 3acobu IKT ymoBHO po3aiieHO Ha TPU OCHOBHI
KaTeropii:

— 3ac00u 3araJlbHO-HAYKOBOT Ta HABYAJIBHOI isUTLHOCTI,

— 3acobu podeciitHol MisITBHOCTI;

— KOMYHIKaIIiifHi 3aCO0u.

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

AHali3 Cyd4acHHMX BHMMOTH CYCHUIbCTBA 10 Mpo(eciiiHOi IisuIbHOCTI 1HXKEHEpiB
MEXaHIKIB HaJ]aB MOXKJIMBICTh BUILJIUTH 3pOCTAa0OUy MOTpeOy y KBamiiKoBaHUX 1H)KEHEpax Ha
psany 3 HeoOXimHICTIO 3a0e3rmeyuTd I1X PI3HOCTOPOHHIO MOOUIBHICTB: Tpodeciiiny,
reorpadgiuny Tomo. Ha psay 3 BuMoramu 10 3a0e3nedeHHs pi3HUX BHJIB MOOUIHHOCTI
[2Error! Reference source not found.] crymentiB BiTumsusaux BH3, 1mi TeHaeHmil
3MIACHIOIOTh BIUIMB HAa METOJMYHY CHUCTEMY HaBYaHHS MailOyTHIX (axiBLiB 3 MPUKIATHOL
MexaHikd. Tak, Ha psAay 3 BUKOPUCTAHHSAM TPaIUIiHMX 3aco0iB, MeTonmiB Ta (opm
oprasizarlii HaB4aHHsI, 3’ IBJISE€THCA HEOOX1THICTh BUKOPUCTAHHS XMapO OPIEHTOBAHUX (pHC.
2). BrumiB 3iiiCHIOETBCS 1 Ha IIUTI, 8 Yepe3 HUX — Ha 3MICT HaBUaHHS, 3yMOBIIIOIOYH TIOTPeOy
B po3Butky IKT-kommneTeHTHOCTI OakanaBpiB 3 MPUKIATHOI MEXaHIKH, 30KpeMa yMiHb Ta
3IaTHOCTI TOOMPATH 1 BUKOPUCTOBYBATH XMapO OPiEHTOBaHI 3ac00M podeciiHOl TisSUTbHOCTI.
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Puc. 2. BB cydacHuX notped CycrnijibCTBa Ha METOJIMYHY CUCTEMY HaBUAHHS
1HQOpPMATUYHUX AUCLUMILIIH OaKalaBpiB 3 MPUKIAJHOI MEXaHIKU



B Hu3mi poOiT HaMu po3riasmaaMch pisHi xmapHi cepBicu [3], mocmimKyBaigach
JOIUIBHICTB iX BUKOPUCTAaHHs Y HABYaHHI MaiOyTHIX OakajaBpiB 3 MPUKJIAJHOT MEXaHiKu [4,
5]. B pesympraTi aHamizy Oyja0 3amporOHOBAaHO iss (GOPMYBaHHS 3arajbHO-HayKOBHX
KOMIIETEHTHOCTEH, 30KpeMa I 4Yac BHKJIAJAHHSA TaKuUX TUCHHUIUTIH, K «lH(DopMaTHKay,
«O0uncmoBaibHa TEXHIKA Ta MMPOrpaMyBaHHSI», BUKOPHUCTOBYBATH XMapHi cepsicu Google.
Ha pucynky 3 nokaszano mojens Bukopuctanas Google Apps, 1o nepegdadae ayJUTOpHY Ta
11032ayIMTOPHY HABYAJIBHY JisUIbHICTh 3 BUKOPUCTAHHSM PI3HUX 3aC0O0IB JOCTYIY IO XMapH.
Bunineno cepsicu Google, 110 BUKOPUCTOBYIOTBCA JIsl 30epiraHHsi HaBUYAIbHUX MaTepialis,
oprasizarlii CIiJIKyBaHHS Ta OpTaHi3allii caMOCTIHHOI MPAKTUYHOI 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 pO3AUIEHO Ha TakKi, 10 BUKOPHCTOBYIOTHCS JUIS
30epiranHs HaByanbHuX MartepianiB (YouTube, Google Kuuru, [uck, JokymeHTH,
[Ipesenranii), opranizanii crniakyBanHs (Gmail, comiansaa mepexxa Google+, rpynu Google,
Hangouts) Ta 3acobu oprasnizaiii HaB4anbHOi AisstbHOCTI (Google Keep, Google Kanennap).
JUis BUKOHAHHS NMPaKTHYHUX 3aBJaHb BUKOPUCTOBYIOThCA 3aco0um Google [luck, Taki sk
Hoxymentu, Ilpesenramnii, Ta0muii, Popmm, MamoHkd, MO0 B KOMOiIHAIii 3 I1HITUMH



cepBicaMM YTBOPIOIOTH TPYIH 3aCO01B /ISl CAMOCTIHHOT MPAaKTUYHOI TISUTEHOCTI Ta AiSUTBHOCTI
y cmiBmpari. 3 MeTo0 (popMyBaHHS Yy CTYACHTIB IHKEHEPHOTO HANpsMy HaBUYOK pOOOTH 3
XMapo OpIEHTOBAaHMMH 3aco0amMu Oylio po3poOJIICHO KOMIUIEKC HaBYaJIbHO-METOIUYHUX
MaTepiaiB Ta MPAKTUYHUX 3aBJIaHb, 110 BKIIOYAIOTh B ce0€ BUAM ISUTBHOCTI 3 PO3B’sI3aHHS
HaBYaJIbHHX 3a/1a4.

JoGip 3acobiB mpodeciitHOi AiSUTBHOCTI MalOyTHIX IHXEHEpPIB-MEXaHIKIB IS
BUKOPHUCTAHHS IIiJl YaC BUKJIAQJaHHS TUCHUIUTIH MPo(eciiHO-TPAKTUYHOTO UKITY IOIUIEHO
poOUTH 3 ypaxyBaHHSM MOXIIMBOCTI ii iHTerpamii 3 cepicamu Google. Takum yuHOM
CTYZICHTH OTPHUMAIOTh MOXKJIMBICTH aKTyalli3yBaTH 3HAHHS Ta HABHYKH, OTPUMAaHi MijJ dac
BUBYCHHS (DyHIaMEHTAJIbHHUX AMCLUIUIIH, & BUKOPUCTaHI 3aCO0M HaBUYaHHS yTBOPIOBATUMYTh
[UTICHY CHCTEMY 3 THIIOBHM CIIOCOOOM JTOCTyIy (puc. 4).

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

E@ TNokansHe M3 npodeciitHoi [ Xwmapni cepsicu |

MepcoHanbHun | AisnbHOCTI ‘ | npodeciiiHof l
E% komoTep © : ' AIANBHOCTI
IHTepHeT Gpay3ep 'I ---------- Y C;)palsw i
KopucTysay ‘ i IHTEpHeT . _ npodecinHoi
pucTy | Gpaysep = GOUSIQ gianbHocTi

T@ 3 Chrome OS , Chrome J ; L = ( Cepsicu sararbHo- ’

MoGineHwt | | T HayKOBOI Ta HaB4anbHOI
npucTpin Gl [ignbHOCTI
Android OS 3anuc Google ‘ L .
KomyHikaLinHi cepsicu
AnapamHe
3abe3sneyeHHs [lpozpame Xmapa
3abesneyeHHs

Puc. 4. Moaens THIIOBOTO IOCTYITY 0 XMapo OPiEHTOBAaHMX 3aCO0IB 3arajibHO-HAyKOBOT,
HaBYAJIBHOI Ta MPOECIHHOT NisITBHOCTI

Jana wmopens mependadae BHKOPHCTAHHS PI3HOTO amapaTHOTO Ta TPOTPAMHOTO
3a0e3nedeHHs], 110 JAOCTyIIHE KOPUCTYBauy B MEBHHUNH MOMEHT 4acy. s JocTymy 0 BCiX
HEOOXITHUX CEpBICIB B 3araJiIbHOMY BUIAJKY IOCTaTHRO Oynb-sikoTO [HTEpHET Opaysepy, aie
MOXYTh BUKOPUCTOBYBAaTHCh 1 JIOKaJdbHI Ta MOOUIbHI HpOTrpaMM, IO MPALIOOTh i
ynpasiiHHAM onepauiiHux cucteM Windows, Chrome, Android Tomo. XmapHi cepBicu
3arajibHO-HayKOBOi Ta MpoQeciifHOT MiSIBHOCTI MOXYTh BUKOPUCTOBYBAaTHCh SIK CAMOCTIHHO,
Tak 1 B 1HTerpaiii 3 xMapHumu cepsicamu Google. B octanHbOMY BUMAIKy 0OJIIKOBUI 3amuc
Google cTae €IMHOI0 TOYKOIO JOCTYIy A0 PI3HUX CEPBICIB, MOOUIBHUX J10/ATKIB, XMapHUX
CXOBHII Ta KOMYHIKAIlIMHUX 3aco0iB, M0 3a0e3meyuTh sSK e(EeKTUBHY OpraHi3alliio
HaBYAJIBHOT'O MPOLECY, TaK 1 MPOECiHOT NiSTBHOCTI.

[HmMu  kputepisiMu  1000py XMapo OpIEHTOBAaHMX 1HCTPYMEHTIB mpodeciiiHoi
JisUIbHOCTI, Oyna iX (YHKIIOHAJIBHICTb, JOCTYIHICTb, 3pYYHICTh JOCTYNy 3 pI3HUX
IPUCTPOiB, MOXJIMBICTH IHTErpamii 3 IHIIUMH HPOrpaMHUMHU NPOAYKTaMH, MIATPUMKA
CHUIBHOT POOOTH Ta IHTErpalis 3 IHIUMH XMAPHUMHU CepBiCaMH.

Hamu Oyno mpoananizoBano 61u3bko 30 cydyacHUX XMapHHX CEpBICIB Ta MOOUIBHHUX
nporpam, IO MOXXYTb OyTH BHKOpHCTaHI B NMpoQeciiiHiil JisNIbHOCTI 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.
PosrasiueMo mesiki 3 HUX.

DWG-cymicHa cuctema GstarCAD — mporpaMHM HPOAYKT KHUTAWChKOI KOMITAHIT
Gstarsoft Co [6Error! Reference source not found.], mo € nocrayansaukom 2D, 3D CAIIP
mporpam sl IPOMUCIOBOCTI. Jlo cuctemu BXOAsaTh Taki kommoHeHTH, 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. Bid noBHicTIO cymicamii 3 2D/3D DWG kpeciieHHSIMH.
Hanmae moxuBicTh BigkpuBatu daitnu, mo crBopeni B AutoCAD, ProgeCAD, BricsCAD,
ZWCAD rtomo. ITintpumye 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 aOCOJIIOTHUX, BIIHOCHUX, MOJISIPHUX KOOPIUHAT Ta CHEepUIHHX
1 MATIHAPUYHUAX KoopauHaT 1t 3D-kpecieHs.

Homatrok CAD Pockets (panime ZWCAD Touch) po3poonukom sikoro € ZWSOFT
Software, € mob6imeHUM CAD qogaTKOM CTBOPEHHMM JUIs IW3aiHEPIB, apXiTEKTOPiB Ta
imxkeHepiB. BiH migrpumye pi3Hi dopmatu daitnis, nounHaroun Bix DWG, DXF, DWF ta
iHmi. OkpiM meperiisiy KpecieHb, € MOXKIUBICTh MEPErJISIHYTH PO3MITKY, €KCIIOPTYBaTH
datimu y hopmati PDF abo DWF ta oOmiHioBatucs (aiiiaMu 3 iHIIMMH KOPUCTyBadaMH 3
BUKopHcTaHHsAM ejekTporHoi momtu. CAD Pockets Hamae MOXIMBICTE KOPHCTYBATHCh
nociayramu Cloud Storage, Google Drive, OneDrive, Dropbox Ta in. Jlns penaryBaHHs
KpPECJIeHb ~ BUKOPUCTOBYIOTHCSI ~ MYIBTHUCEHCOpHI  omeparii s wMacmTabyBaHHS 1
MaHOpaMYyBaHHsI, KPECJICHHS JIHIH, MOUTIHIN, KOJIa TOMIO.

Honatox 3D CAD Models Engineering po3poonukom sikoro € CADENAS e cepBicom
3aBanTaxeHHs st 3D CAD nanux CADENAS. 1leli nogaTok Ha/iae MOKIIUBICTE IHXEHEpaM
3 MaIIMHOOYyBaHHS, aBTOMOOUIBHOI Ta OYIIBEJIbHOI 1HIYCTPIii JOCTYI JO TOTOBUX JeTajci
i3 monan 400 cepTudikOBaHUX KATAJIOTIB CBITOBUX BHUPOOHUWKiB. OTpHMaHi 3a WOro
JIOTIOMOTOI0 MO MpUJaTHI Aisi BUKOpUcCTaHHS B iHmmMX cuctemax CAIIP, Takux sk:
CATIA, Autodesk Inventor, SolidWorks, AutoCAD Tta Hi.

Open CASCADE Technology [7] — e 6i6mioTeka reOMETPUYHOTO MOICTIOBAHHS, TaK
3BaHe «reoMeTpuuHe sapo». Jns monanHs TpuBuMmipHux mozeneil OCCT BukopucToBye
nigxin BRep (Boundary Representation. Kon 6i6miotexku OCCT € BiZKpUTUM 1 3HAXOUTHCS B
MOBHOMY pO3IOPSAUKEHH]I mporpamicta. BuxopucranHs 1i€i O0i107110T€KH JOLUUIBHO IS
dbopMyBaHHS HABUYOK KOMII FOTEPHOTO MOJIEIIOBAHHS Ta MPOrpaMyBaHHS y MaillOyTHIX
daxiBuiB 3 nmpukiIaaHol MexaHiku. Ha 6a3i miei 6i16mioTexu ctBopeHo noaatok CAD Assistant,
10 Ha/lae MOXJIMBICTH neperisaatu ocHoBHI CAD mopeni 1 nepeTBOpeHHs Ui IPUCTPOIB 3
omepariitHoro cucreMoro Android.

Kommanis Onshape ctBopmiia ogHoiMeHHHU# cepBic [8], skuit cTaB mepImorw XxmMaporo
npodeciitnux 3D nonatkiB CAD, 1o Hajgae MOXJIMBICTH IMPALIOBATH Pa3oM YCIM 4JeHaM
OJIHOTO MpoeKTy, BukopuctoBytoun Android Phone, Android Tablet, iPhone, IPAD, abo BeG-
Opaysep. Bci koHCTpyKIii, CTBOpEHI y JaHOMY JIOJIAaTKy, 30epiraloTbcsi B XMapi 1 IOCTYIHI 3
Oy/lb SIKOTO MPUCTPOIO B OyAb-sIKW Yac. ICHye MOKITUBICTh AUIMTHCS CBOIMHU TOKYMEHTAMU 3
IHIITMMH JIFOJIBMU 1 TIPAIFOBATH 3 OJHUMH 1 TUMH K IETAISIMH 1 By3JIaMU B PEKUMI PEaIbHOTO
yacy. [lomatok Mae HacTymH1 MOKJIMBOCTI !

— CTBOPEHHS KOHIIETIIIi eCKi3iB;

— CTBOPEHHS JIiHIi, AYTH, KOJa, MPIMOKYTHUKA Ta 1HIIMX IpadiyHUX TPUMITHBIB;

— TpaHcpopmartisi 00’ €KTiB ecKizy;

— I0JaBaHHs T€OMETPUYHUX OOMEXEHD 1 PO3MIPIB JUIsl YIPABIIHHS €CKi3aMH;

— iMnopTtyBaHHs Ta penaryBants 3D 06’exTiB 3 inmux CAIIP;



— eKkcropTyBaHHs Mozeni st 3D-npyky (3 BeO-Opaysepa);

— 3amlpolIEHHS IHMMX 0ci0 abo KOMaHAM [UIsi Teperisay, KOMEHTyBaHHSA, abo
pelaryBaTH CBOI'O IIPOEKTY;

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

— CIIOCTEPEKEHHS 3a 3MIHAMH, 110 POOJISITh 1HIII;

— KOMEHTYBaHHS Mo/ieiei a00 OKpEMHX YacCTHH.

— KOHTPOJIb BEPCI ecKi3y.

Mob6insauii nogarok GrabCAD [9] mpomonye moctyn sk g0 myOsniuHoi 0i0mioTekn
GrabCAD wmopnenei, a TakoX NOpHBATHUX MPOEKTiB, mo 30epiratorbes Ha GrabCAD
Workbench. Kopuctyrounch 101aTkoM MOXKITHBO:

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

— TIepeTJIsaaTy 1 BIIMOBIIaTH HA KOMEHTapi, 3pobieHi criBpodiTHuKamMu Workbench;

— ctBoproBatu Workbench mpoekTu i 3aBaHTaxyBaTu (hailiiy B HUX;

— pOOUTH MOIIYK MOJICJIEH Y CIIBTOBAPUCTBI 1 MO3HAYMTH iX K OOpaHe;

— OTPUMYBATH TIOBIJOMJICHHSI TPO HOBHHKHM Ta 3ayBakeHb mo BammM Workbench
HPOEKTaM.

Honatok PadCAD CAD Drafting po3po6mira komnanist Plugworks, Inc. Ile mpoctuii y
BukopuctanHi CAIIP noparok, npu3HaueHUi Ui HEBEJIIMKUX MPOEKTIB, PEKOHCTPYKIIT TOLIO.
PadCAD po3paxoBaHO Ha KOPHCTYBauuB 3 HEBEIUKUM jJocBigom pobotu 3 CAIIP. [loaarox
HE BUMAarae MiJKJIOYEHHS A0 IHTEpHETY, 3a BUHATKOM, KOJM IOTPIOHO €KCIOpTyBaTu
mamoHok. PadCAD moxere ekcriopryBatd MamioHKH B (opmati PDF, DXF a6o daitnmu
300paxens y ¢popmati PNG. [[s OiabII0i TOYHOCTI, KOXKEH €JIeMEHT MOKHA MEPErISHYTH 3
YHCJIOBUMHU 3HAYEHHAMHU OYy[b-SIKOTO 3 Horo arpuOyTiB. € MOXKIUBICTh «(oTorpadyBaHHI»
o0racTi ecki3iB, MacIITa0yBaHHS, TOBOPOTY 1 MEPEMIIIICHHS.

Honarok GnaCAD pospobaenuii kommaniero GNnaCAD Developers Hagae MOXIJIHBICTh
IpaloBaTH 3 KpecleHHsAMH, sKki posramoBaHi B Google Drive, momaBaT komeHTapi i
BiNOBiAl HAa HUX. Ha maHuii MOMEHT PYHKIIIOHAIBHICTh 00MEXEeHA MiHIMAIBHOK KUIBKICTIO
KOMaH/l, HEOOX1THUX Ul MEeperisily KpeciaeHb, aje KOMaHa pOo3pOoOHHKIB MPALIO€ HaJl THM,
1100 J1aT MOKJIMBICTH CTBOPIOBATH HOBI 1 3MIHIOBAaTH 1CHYIOU1 MAJIIOHKHU.

Honarok Sketch Box Free po3poonukom sikoro e Oleksandr Prokopchuk, cropenmii
JUIsL pO3pOOKHU €CKI31B, B TOMY YHCII TEXHIYHHUX KPECJEHb 1 € aJbTEepPHATUBOI BEKTOPHHUM
cucreMaM aBToMaTu3oBaHoro mnpoektyBaHHs CAD. Ilporpama miaTpumye iHTEPaKTHUBHI
IHCTPYMEHTH JJI poOO0TH 3 KapToro Ha ocHOB1 Google Maps. Hamae MoxnuBicTh 1y0toBaTH,
30epiraTv, MOBTOPHO BUKOPUCTOBYBaTH Ta JUITHCA CBOIMM MPOEKTaMU 3 iHIIUMH. Jls
CTBOPEHHSI KpEClIeHb MOXYTh BHUKOPHUCTOBYBaTHCh OCHOBHI IpadiyHi NPUMITUBH: JIiHii,
NPSMOKYTHUKH, OBaJH, Iyru Tomo. IIpomoHyeThcst Halip MONEpeaHbO BCTAHOBICHUX
NEH3/IMKIB U1 MaJIOBaHHS pPyKoro. € MOXIUBICT BUKOPUCTaHHS KOOPIMHATHOI CITKH,
IHCTPYMEHTIB IIBHJIKOT'O BU3HAUYEHHS PO3MIpIB.

[Tporpama ARES Touch Beta, po3poOuukom sikoi € Graebert [10], € kommoHeHTOM
kpoc-margopmenoi CAIIP ARES 1 npu3HaueHa Jyisi CTBOPEHHS 1 pearyBaHHsI KpECIIEHb y
dopmati DWG nHa cMmaptdoni abo mutanmteri. [Iporpama niarpumye CUHXpoHi3alito ¢aiiis 3
Dropbox abo Google Drive. HasiBHi iHCTpyMeHTH Juisi poOOTHM 3 mIapamu, rpadiyHUMHU
OpUMITHBaMM, CUCTeMaMHu KoopiauHat. s cniibHOi poOOTH MOXKYTh BUKOPHUCTOBYBATHUCH
KOMEHTapi, B TOMY YHUCIIi 3 TOJIOCOBUM 3aIHCOM.

Honarok CADianAnyView, pospoOnenuii kommaniero CADian Soft takox Hanmae
MOKJIMBICTh KopucTyBauaM BiakpuBaTi DWG daiinu B Oynp-skoMy Miclil, B OyAb-IKUil yac
TaKO’ MeperysiiaT 1 pelaryBaTh KpeCcIeHHs.

CADianAnyView mporoHye TpaauiliiHi GyHKINT poOOTH 3 KPECICHHIMHU:

— QyHKLIT TaHOpaMyBaHHs, TOBOPOT Ta migTpuMkKa 3D;



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

— MOXKJTUBICTh BUMIPIOBATH IUIOILY, BiICTaHb, PO3MIp;

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

— MOXXJIUBICTH 0030py KPECIICHHS 3 PI3HUX KYTIB.

Honarok AndCAD Demo [11], po3pobuukom sikoro € Talon Designs, mo3uiiionyeThest
sk 2D CAIIP gns Android i Hajmae MOXIIMBICTH CTBOPIOBATH Ta pelaryBaTH KPECICHHS
6e3nocepeIHbO Ha MOOUTBHOMY MPHUCTPOI. J{0 IHCTpYMEHTapit0 MPOrpaMH BiTHOCUTHCS:

— po0oTa 3 BEKTOPHUMHU 00'€KTaMu;

— poboTa 3 mapamu;

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

—BUIBHUH ~ peXHUM  pelaryBaHHs,  IIE€PEMILECHHs,  KOIIIOBaHHSA,  IOBOPOT,
MacIlITa0yBaHHS;

Honarox SchemataCAD viewer DWG/DXF pospoonennit ELMER Software S.R.O.
no3BoJIsIe Tiepersinaty 2D kpeciieHHs, 30epexeHi Ha MOOUTbHOMY TeledoHi. MoKHA TaKOX
BIJIKPUTHU KPECJIECHHs Oe3MocepeiHbO 3 BKJIAJICHHs €JIeKTPOHHOI MOIITH, BEO-CTOPIHKM abo 3
"(haiinoBoro 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 meperissg Ta OOMIH 3 iHIIUMHA
KopuctyBadaMu 3D-mojensimu. € MOKIIMBICTh 3aBaHTaXyBaTH MOJENI Ha pucTpiii 3 Trimble
Connect, Google Drive abo eneKTpOHHOT MOIITH.

Honatoxk eDrawings pospo6nenukom sikoro € SolidWorks [13], crBopenuit s
BUKOPHUCTAHHA Ha MOOLIBHUX MPUCTPOSX Ta IIaHIIeTa. Mae HacTymHi 0COOIUBOCTI:

— Bigkputs 3D (EASM, EPRT, SLDASM, SLDPRT), 2D (EDRW, SLDDRW) ¢aiinis 3
OyIb-SIKOTO JDKEpeNa: BKJIAJEHOI €JIeKTPOHHOI MOIITH, Tocayr 3i 30epiranns (Dropbox,
SkyDrive, Google Drive, Hightail, i inmri), Be6, FTP-caiitu i MepexeBi mankw;

— MacitabyBaHHs, aHOopamyBaHHs 1 06epTanus 2D a6o 3D nanux CAD;

— CTBOPEHHS TEKCTOBHX 3aMITOK;

— 30epiranHs icTopii KOMEHTapiB 3pO0JIEHUX IHIIMMHU KOPUCTYBayaMHu.

PosrnsiHyTi mporpaMHi NpOJIYKTH HPONOHYIOTh JOCTAaTHBO (YHKIIM A CHIIbHOL
pOOOTH 3 KpECcJEeHHSMH, iX Heperisiay, KOMEHTYBaHHs, 30epiraHHs B XMapHHX CXOBHILAX.
Ane BCl BOHM OpIEHTYIOTBCS Ha MIATPUMKY (OpMATIB 1 TEXHOJIOTIH, 3ampoBaKEHUX
KommaHiero Autodesk, TOMy MU 3BEpHYIM HaWOUIbILIYy yBary Ha MpOrpamHi NMPOJYKTH, IIO
IPOMOHYIOTHCS 1[1€10 KOMIIAHIEXO.

Bixe nonan 30 pokiB komnanis AutoDesk € cBITOBUM J1iiepOM y BUPOOHMIITBI CUCTEM
aBTOMAaTH30BaHOTro NnpoekTyBaHHA [14]. HaiiBinomimmmmu npoaykramu koMmnasii € AutoCAD,
3ds Max, Maya. [lonynsapuicte mnpoayktu AutoDesk 3100ynu 3aBAsKu  IIUPOKOMY
(GyHKLIOHATY, HAasABHICTIO BEJIMKOI KUIbKOCTI Oi0yiioTeK Ta KOHQirypamii, a Takox
IHTerpalier0 3 PI3HUMH CEpPEAOBUIIAMHU TMPOEKTYBAHHS, MOJEIIOBAHHS, YIPaBIIHHS
IPOEKTaMH, TOIIO. 30KpeMa JUlsl IHKEeHepiB-MeXaHiKiB KOMIaHisg mpononye Bepcito AutoCAD
Mechanical [15]. Autodesk ogHUMHM 3 MTEPUIUX OI[IHHMIN MOTEHIIAT XMAPHUX TEXHOIOTIH ISt
3aJa4 aBTOMAaTH30BAHOTO IPOEKTYBAaHHA 1 MOJIENIOBAaHHSA 1 Ha CHOTOJHI MPONOHYIOThH
HIMPOKUH CIIEKTP XMapHUX CEPBICIB Ta MOOUIBHMX MpOrpam, II0 MOXKYTh CTaTH 3PYYHUM 1
e(EeKTUBHUM 1HCTPYMEHTOM SIK JJISl BUPIIIEHHS BUPOOHWYMX IHXKEHEPHUX 3ajad, TakK 1 i
HaBYaHHS MaiOyTHIX (axiBIiB.

Xmaphuii cepic A360 [16] kommnanii Autodesk Hagae MOXIIUBICTh CIUJIBHO MPAIIOBATH
3 2D 1 3D-npoekTamu pi3HOi ckiIaaHocTi. Bin miarpumye 6inbine 50 popmaris gaitnis CAIIP,
BkItovaroun gopmaru Autodesk, SolidWorks, CATIA, Pro-E, Rhino i NX.



Cepen ocHOBHUX MOXJIHBOCTeH A360 cii Bil3HAYUTH HACTYITHI:

— BUBaHTaXeHHs 1 nieperyisig mojeneit CAIIP 3 BkiiajgeHb eeKTpOHHOT MOIITH;

— BUBaHTaXeHHS 1 meperssin mogaeneit CAIIP 3 BHyTpimHBOI mamM'saTi HPHUCTPORO,
Dropbox, Box, Buzzsaw, OneDrive i T. 1.;

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

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

— IHTYITUBHO-3p03yMiTl ceHCOpHI ¢yHKIii Hapiramii mo 3D-moxeni, B ToMy 4YHCITI
MacmTaOyBaHHS, TAHOPaMyBaHHs, OOJIT 10 OpOiTi Ta TOBOPOT;

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

— MepeBipKa i MO3HAaYKa MPOEKTIB AJIsl CIPOIICHHS CIUIbHOI pOOOTH;

— KOMEHTYBaHHS IPOEKTIB 1 BIICTE)KCHHS 3MiH;

— IOKYMEHTYBAaHHS XOJy pOOIT NUISXOM BHUBAaHTaXCHHsS 3p00JIeHUX (OTO3HIMKIB 3
MIPUCTPOIO B OOJTIKOBUI 3aITHC;

— HaJICWJIAaHHS 3alpPOIICHb KOPUCTYBadaM JJIsl Y4acTi B MOTOYHOMY HPOEKTI 1 CHUIBHOT
poOOTH HaJ IHIIMMH MPOCKTAMU;

— 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 IMPOEKTY B Oy/b-sSKUH Yac i B OyIb-IKOMY MICIIi;

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

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

AutoCAD 360 [17] — 11e XMapHa Bepcis 0JHOTO 3 HAMOULIBII MOTY)KHUX 1 HOMYJISPHUX
IPOTrPaMHUX KOMIUIEKCIB Ul aBTOMAaTH30BAHOTO MPOEKTYBAHHA. O€3KOLITOBHUI MOOIIBHUN
J0JaTOK, cTBOopeHmid kommaHiero Autodesk Inc. Bin mae Habip mpocTHX y BHUKOPHCTaHHI
IHCTPYMEHTIB, SIKi J03BOJISIOTH TMeperisgaTH, CTBOPIOBATHU, peaaryBaTH 1 OOMIHIOBATHUCS
kpecnenasMu  AutoCAD dyepe3 MoOumpHI mpuctpoi. [lporpama Hamae MOXIHMBICTH
3aBaHTaxXyBaTu 1 Bigkputu 2D DWG kpecienp Oe3nocepeiHbo 3 €leKTPOHHOI MOIUTH abo
30BHIIHBOTO HakomuyyBadya. OHoBieHHs 10 AutoCAD 360 Pro Hamae MOXIHMBICTH
pelaryBaTH Ta BUBOJAMTU KPECICHHS IHCTPYMEHTIB.

AutoCAD 360 Pro npomnoHnye koprucTyBauaM HaCTYITHI MOKJIMBOCTI:

— BiAKpUBaTH 1 nepernsaatu daitnu y popmari DWG;

— poOUTH BUMIPIOBAHHSI y peaJlbHOMY 4aci;

— MeperisiiaTi KOOPAUHATH Ha KPECIIeHHI;

— BUKOPHUCTOBYBAaTH MacluTaOyBaHHS 1 NaHOpPaMyBaHHS, JIETKO IepeMillaTucs o
MAaJIFOHKY BEJIUKOTO PO3Mipy;

— MpalroBaTi B aBTOHOMHOMY PEXXHMi Ta CHHXPOHI3yBaTH 3MiHU OH-JIAliH;

— HAKJIIOYATUCS 10 XMapHUX cucteM 30epiranHs aanux Google Drive, Dropbox Ta
OneDrive;

— BukopucroByBatu GPS, 11 Toro o0 opieHTyBaTHCs B KPECIIECHHI;

— NIJIUTUCS CBOIMHU MPOEKTaMU 3 1HIIMMH KOPHCTyBayaMH 0e31ocepeIHbO 3 MOOLIBHOTO
Tenedony;

— obmiHroBatucs KoHeTpykiisimu B PDF a6o DWF ¢opmari uepes enekTpoHHY MOLITY;

— BUKOPHUCTOBYBAaTH O€3KOIUITOBHUI BeO-I0/IaTOK Ui OTPUMAHHSA MAJIOHKIB 3 BeO-
Opaysepis.

Jls BUKOpUCTaHHSI B HaBUAJIbHOMY MPOIECI JOCTYNHUN MOBHOQYHKIIOHATIbHA BEpPCis
AutoCAD 360 Pro, mo Haae MOXKJIUBOCTI:

— CTBOPEHHS HOBOTO KPECIICHHS,

— MATPUMYBATH (Pailiii BETUKUX PO3MIpIB;

— OlplIe 1HCTPYMEHTIB JUIsl MaJlIOBaHHsS Ta peJaryBaHHs, BKJIIOYAIOUM MEeperoBl
IHCTpYMEHTH, TaKi sIK AyTH, 3MilIeHHS 1 6araTo iHILIOro;



— MaJroBaTH 1 pemaryBaTd (OpMH 3 TOUYHICTIO 3a JOTOMOTOIK O0'€KTHOI MPHB'SI3KH 1
HOBOI (yHKILIT KJaBiaTypu (KJ1aBiaTypa AoCTymHa Tibku Ha [Pad);

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

— penaryBaTtu 6e3mocepeIHbo (ailiiB sKi 30epiratoThCsl y 30BHIMITHIN XMapi;

— ZI0JIaBaTH 1 peJlaryBaT TEKCT aHOTaIlii 6e31mocepeTHb0 Ha KPECIICHHI;

— KOPUCTYBATUCS PO3IIMPEHUMH 3aco0aMH aHOTAIiil - XMapa, PO3MITUTH, CTpiIKa i
0ararto iHIIOIo;

— IeperIAIaTy 1 pearyBaT BIACTHBOCTI 00'€KTIB;

— BCTaBJIATH BC1 iICHYIOY1 OJIOKH 3 KPECIICHHS.

Honatok Fusion 360 [18] skuii Takoxk po3poOieHuii kommaniero Autodesk, Hamae
MOJXUJIMBICTh cmiBnpamoBatd 3 3D  mpoekramu, a came meperisfaTtd, po3MiyvaT,
KOMEHTYBaTH, 1 crnipbHO mpamioBatd 3 CAD mozensmu B Oynbp-sikuil 4ac i B Oyab-KoMy
micmi. [Iporpama miarpumye Oinbine 100 popmari daitmis, Brkiatouaroun DWG, SLDPRT,
IPT, IAM, CATPART, IGES, STEP, STL. be3komToBHUI A0JaTOK MPAIfO€ B TIOEAHAHHI 3 11
cynytHukoMm Autodesk Fusion 360, 3D CAD, CAM 1 CAE iHcTpyMEHTOM JJisi MPOSKTYBaHHS
1 po3p0oOKH MO/IeNIel Ha OCHOBI XMapH.

OcnosHni MmoxuuBocTi Fusion 360:

— oIS Pi3HUX 3a po3MmipoM 3D KOHCTPYKIIiid Ta iX 00’ € JHAHHS,

— TIepeTJIsi MPOSKTIB Pi3HUX (OPMATIB;

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

— JIOCTYII JI0 IOBHUX CIIUCKIB JI€TaJseH;

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

— IIAaHOpaMyBaHHS 1 IOBOPOT;

— OTJISLAATH Ta PO3MIYaTH KOHCTPYKIT 7S 3pydHOT CITiBIIpalli;

— KOMEHTYBaTH KOHCTPYKII;

— IiaUTUCS 1HPOPMALIIEIO 3 3aI[IKaBICHUMH CTOPOHAMH.

[Iporpama AutoCAD  Mechanical [15] cTBopeHa nansi MOpPOEKTYyBaHHS B
MaIIMHOOYAyBaHHI 1 € aKTyaJbHUM PO3IIMPEHHsIM TpaguiitHoro AutoCAD mist iHkeHepiB-
MexaHikiB. Po3pobiena Takox kommaniero Autodesk, BoHa mictuth Bei dyHkiii AutoCAD, a
TakoK O10JIOTEeKHM CTaHIApPTHHUX JeTajed 1 IHCTPYMEHTIB, L0 JO3BOJIAIOTH MPUCKOPUTH
po6oty CAIIP nns MammHOOy1yBaHHS.

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

— KOpUcTyBaTHCs MOBHUM HabopoM ¢yHkIiH AutoCAD;

— BUKOPUCTOBYBATH O0COOJIMBI 3ac00U KPECIECHHS;

—3actocoByBatu 61au3bko 700 000 crangapTHUX JieTaneil 1 KOMIOHEHTIB;

— OTPUMYBATHU KPECIIEHHS y BIMOBIIHOCTI AepKaBHUX CTaHAAPTIB;

— BUKOPUCTOBYBATH I'eHEPATOPU KOMIIOHEHTIB 1 pO3paxyHKOBI MOJTYJIi;

— BUKOPHUCTOBYBATH «IHTEJIEKTYaJIbHI» PO3MIPH;

— BUKOPHUCTOBYBATH (DYHKIII}O aBTOMAaTHYHOT'O IPUXOBYBAHHS JIiHIH;

— KOPUCTYBATHUCh aCOI[IaTUBHUMH HOMEpaMH TO3UIIIH 1 crienudikariii;

— 3aCTOCOBYBATH 1HTETPOBAHE YNPaBIIIHHS JaHUMH.

MobinbHa mporpama A360 — View & Markup CAD files ctBopeHa s CHijgbHOT
po6otu 3 2D 1 3D ta CAD MozensiMu 3a JOMOMOT0I0 MOOUIBHUX MPHUCTPOIB Ta IJIAHIIETIB.
[Tintpumye Gutbie 100 CAD ¢aiiniB pisHux dopmariB. A360 103Bojse 3aBaHTaKyBaTH 1
nepernsaatd  Oyab-skuid  (aiia He3aleXHO BiJ TOro, sKe MporpamMHe 3abe3nedeHHs
BUKOPHCTOBYETHCS ISl oro cTBopeHHs. [Iporpama QyHKITiOHaIBHO JOTIOBHIOE BUIIIE3Ta/IaHE
nporpamHe 3a0e3neueHHs 1 miaTpumye Oimbime 50 pisHux ¢dopmaris  daiinie  CAIIP,
Britoyatoun: AutoCAD (DWG), DWF, Inventor (IPT, IAM, IDW), Revit (RVT), SolidWorks



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

—3aBaHTaxyBati i mneperisimaté CAD wmozeni 3 BKIAJCHb €IEKTPOHHOI TIOIITH,
JIOKAJILHOTO CXOBUIIIA MPUCTPOI0, Dropbox, Box, Buzzsaw, OneDrive To1o;

—mepexoauTu Mk BeiaukoMacmtabHumu 2D 1 3D-moxmensmu CAD; BuMiproBatu
BiZICTaHb, KyT a00 00J1aCTh MK TOUKAMH Ha KPECJICHHI;

— CIIIBIIPAIIOBATH 3 KJIIEHTAMH 200 KOJIETraMHu HaJl OJHUM IIPOSKTOM OJHOYACHO;

— pobuTu KOMeHTapi 6e3MmocepeIHhO Ha BAIIUX KOHCTPYKIIISIX 1 CTEXKHUTH 332 3MIHAMH,

— 3aMpOIITYBAaTH HOBHMX WICHIB MPHEIHATUCS J0 BAIIOTO MPOEKTY B CTaii po3poOKH i
CIUTHHO TIPALIOBATH HUM.

Takuii mUpokWi  HAOIp IHCTPYMEHTApII0 HAJa€  MOXJIMBICTh  KOMIUIEKCHO
BUKOPUCTOBYBATH B HABYAIBHOMY IPOIIEC] JIOKAIbHI, MOOIJIbHI POTrpaMu Ta XMapHi cepBicH
3 aBTOMaTH30BaHOTO MPOEKTYBAHHS Ta CHUIBHOT pOOOTH Ha/l KOHCTPYKTOPCHKHMHU MIPOCKTaAMHU

(puc. 5).

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

Cepen BCIX MOXJIMBOCTEH JaHOIO KOMIUIEKCY IpPOrpaM Ciif BIA3HAYUTHU MIATPUMKY
aBTOpM3alii 4yepe3 oOisikoBuil 3amuc Google Ta iHTerpaiiro 3 XMapHHUMM CepBicaMH, IO
HAJAI0ThCS 1Ii€r0 KoMnaHiero. BpaxoByroun, mo cepsicu Google akTHBHO BUKOPHUCTOBYIOTHCS
y HaBuYaHHI MailOyTHIX (axiBIiB 3 MPUKIAJAHOI MEXaHIKM MiJ Yac BUKIAJIaHHI 3arajbHO-
HAayKOBUX JuUCHMIUIIH [4], 3acTocyBaHHs mporpaMm kommadii Autodesk Oyne mpupogHiM 3
TOUYKHU 30py po3BuHeHH: IKT-koMmeTeHTHOCTEN MaltOyTHIX 1H)KEHEpiB-MEXaHIKiB.

BucHoBku

TakuMm 4YMHOM, HamMM TpoaHaiizoBaHo cTpykTypy IKT-kommereHTHOCTEN MaiOyTHIX
IHKEHEepPIB-MEXaHIKIB, JUII KOXHOTO pIBHS PO3BUTKY KOMIIETEHTHOCTEH BH3HAYEHO
JIOLIIBHICTh BHKOPHCTAaHHS TUX 4Yd 1HmUX 3aco6iB IKT. BusHaueHo BIIMB XMapHUX
TEXHOJIOTII HAa METOJMYHY CHCTEMY HaBuUaHHS 1HQOPMATUYHMX JAUCHUUIUIIH MalOyTHIX
(axiBLiB 3 MPUKIJIATHOT MEXaHIKH, KU 3yMOBIIO€ OTpedy B po3BUTKY IKT-KoMIeTeHTHOCTI
OakamaBpiB 3 MPHUKIAJHOI MEXaHIKM, 30KpeMa YyMiHb Ta 3JaTHOCTI Jo0upaTtu i
BUKOPUCTOBYBATH XMapo OpI€HTOBaHI 3aco0u mpodeciiiHoi isIbHOCTI. 3amnporoHOBAaHO
Mozenb BuKopucTaHHsS Google Apps y HaB4aHHI OakajaBpiB 3 NMPUKIATHOT MEXaHIKA Ta
MO/IEJNIb TUIIOBOTO JIOCTYIY 0 XMapo OpPiEHTOBaHMX 3ac00iB 3arajibHO-HAyKOBOi, HABYAJIbHOI
Ta npodeciitHoi aisabHOCTI. Ha 0CHOBI BU3HAaYeHHX KPUTEPIiB 1000py XMapo Opl€EHTOBAHUX
IHCTpYMEHTIB TpodeciiiHoi nismpHOCTI, Oyno mpoaHamizoBaHo Omu3pko 30 cydacHHX
XMapHUX CEpBICIB Ta MOOUIBHUX IMpOrpaM, II0 MOXYTb OyTH BHKOpPUCTaH1 B HpodeciiiHiil



TISITBHOCTI 1HXEHEpiB-MeXaHiKiB. JleTaabHO pO3MISHYTO ACsIKI 3 HUX. AHaji3 MOKa3as, IO
BUKOPHCTAaHHS XMapHHX cepBiciB Autodesk Ta ix iHTerparis 3 xmMapaumu cepBicamu Google €
JOIUTBHUM 1711 MPOeCIMHO-TIPAKTUYHOI IMIATOTOBKM MaiOyTHIX (axiBI[iB 3 MPUKIATHOI
MeXaHiku, crpuse epekTuBHOMY po3BUTKY npodeciiinoi Ta IKT-koMneTeHTHOCTI MaltOyTHIX
IH)KeHepiB-MeXaHIKiB. 3ampoIroHOBaHA CHCTEeMa 3aco0iB Ta MOJCNIb €IWHOTO JIOCTYITY 0
XMapHHUX CEpBICIB 3arajibHO-HAYKOBOi, HABYAJILHOI Ta MPOQeciiHOoi AisTBHOCTI MOXKYTh OyTH
IPUPOIHBO IHTETPOBaHI y XMapo-Opi€HTOBAaHE OCBITHBO-HayKoBe cepenosuiie BH3 [19] Ta
3aCTOCOBaHI /10 TPOQeciHHO-MPAKTUYHOI MIATOTOBKM CTYACHTIB IHIIMX 1H)KEHEPHUX
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.



