Cexuist: STEM-ocBiTa: NIISIXH BIPOBAPKEHHS, aKTyaJIbHI TUTaHHS Ta NEPCIICKTHBU

What separates STEM from the traditional science and math education is the
blended learning environment and showing students how the scientific method can be
applied to everyday life. It teaches students computational thinking and focuses on the
real world applications of problem solving.

Research shows that teaching students in groups is very effective when it comes
to mastering STEM concepts. Whether students are working on a joint project, taking
part in robotics classes or building LEGO-TECH models, teamwork promotes
understanding and problem-solving skills. Students learn most effectively when it takes
place in the real world, not via screens. Using hands and mind to build models,
understanding of mathematics and engineering becomes real.

Conclusions

Looking at the interest in training and conferences on STEM and programming, it
is safe to say that from year to year the number of teachers expanding their workshop
with «digital assistants» is increasing. They use a variety of advanced tools. After all,
each teacher looks for the most beneficial solutions for their subject.

It is not enough to choose just any board, program, game or robot. It is worth
remembering, especially when choosing equipment that is modern and adequate to the
age of students. Reliability and prepared appropriate methodological casing, and at the
same time the support of the distributor are another important aspects that are worth
thinking about before choosing a system.
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Cororonui 3D - MozientoBaHHST 3HAXOAUTh CBOE 3aCTOCYBaHHSI B 0araTh0oX raiys3six
moacbKoro >KUTTS. OMHIEI0 3 TaKWX € Bi3yali3allil MakeTiB apXITeKTYpPHHUX CIOPY/I,
MIKpPOpPaMOHIB, CEIUII 3 yCier 1HPpacTpykTyporo. JKoIHa paHille CTBOpeHa TEXHOJIOT1s
HE BIATBOPUTH TaK TOYHO MakeT, sk 3D-momenroBanHs. Bubip ontuMaibHOTO
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IPOrpaMHOro 3a0e3MeUYeHHs AJI1 MOJE/IIOBaHHs 4acTo OyBa€ BaXKKUM, TaK K HEIPOCTO
3HAUTH Mporpamy, B siKiii OyB OM BeChb HEOOX1THUM (PYHKIIOHAII.

AHani3 JiTepaTypHUX JKepes J03BOJIMB BUIUIUTH MOIMYJSIpHI nporpamu st 3D-
MOJEJIFOBAHHS.

AutoCAD — cucrema aBTOMaTrU30BaHOrO MPOEKTyBaHHs 1 KpecienHs B 2D 1 3D.
3aBIsSKH MOTYKHOMY MexaH13My MozentoBaHHs AutoCAD 30iiblye NpOayKTUBHICTh
poOoTH Haj Oyab-IKUMHA MPOEKTaMH 1 OJHAKOBO IMIJXOJUTh PI3HUM (PaxiBLSAM.
AutoCAD 3meHmIye BuTpaTM Yacy Ha TMPOGKTH 32 JIONOMOTOK  (QyHKIIT
napaMeTpUYHOTO KpecleHHs. 3a JOMOMOI0Ol0 BU3HAUYEHHS 3B A3KIB MK 00’ €KTaMHU BECh
MPOEKT MOKE€ aBTOMAaTUYHO OHOBJIFOBATUCS MPH MOSIBI OYIb-IKUX 3MiH [2].

Sweet Home 3D — Oe3komToBHa mporpama Jjsi JIONOMOTH B OGOpPMIICHHI
IU3aiiHy SKUTJIIOBUX TMPHUMIIIEHb 1 MPOEKTYBaHHS 1HTEp €piB, 10 HE BUMAarae
CrieliaJIbHUX HABUYOK. 3 i1 BUKOPUCTAHHSIM MOYKHa CTBOpUTU 2D TiaH MpUMIIICHHS
ab0 KBapTUpPH, pO3MICTUTH HAa HHOMY BIKHA, ABEPi 1 MeOJIi a MOTIM MOOAYUTH SIK BCE 11€
BUTIIAIaTUME B iHTepakTuBHOMY 3D. B 616mi0oTeni nporpamMu BeJIUKUI KaTajaor 3pa3KiB
JBepeil, BIKOH, CXOJIB, OTOPOX Ta IHIIOTO, SKI MOXXKHA PO3MICTHUTH Ha CBIf pO3Cyi.
Mogeni iHTep’epy IIOCTIHHO OHOBJIOIOTBCS. IX TAaKOK MOXHA OE3KOLITOBHO
3aBaHTAXHUTH 3 OPIIIHHOTO CalTy po3pOOHUKA.

Blender — Oe3komroBHMI TpodeciiiHMil TakeT s CTBOPEHHS TPUBUMIPHOT
KOMIT' FOTepHO1 rpadiky, 110 BKIIOYAE B ceOe 1HCTPYMEHTH MOJICIIIOBAHHS, aHiMaIllli,
pEHIepUHTY, 0OPOOKH Bi/I€O, a TAKOXX CTBOPEHHS 1rop. XapaKkTepHOI OCOOIMBICTIO IT1€1
MpOrpamH € ii HEBEJIMKUI pO3Mip y MOPIBHIHHI 3 IHIIUMU 3acobamu pobotu 3 3D.

Autodesk 3ds Max — ¢ynkuionansae 113, npuznauene myis 3D-monentoBaHHs,
aHiMalli, Bizyanizauii. BiIpi3HI€TbCS MOTYKHUMH MOJIMBOCTSMH, 110 3a0€3MEUy0Th
MOJIMNIIEHY €(PEeKTUBHICTh poOOTH B cepi MynbTuUMeaia. JlaHuil NPOAYKT € HOBUM Yy
CBOIll rajry3i Ta BeCh 1Iei Yac BIH PO3BUBAETHCS 1 30arauyyeThCsi HOBUMU MOKIIUBOCTSIMU
Ta (PYHKII1IOHAJIOM.

T FLEX CAD — npodeciiiHa KOHCTpYKTOpPCbKa mporpama, 1o MoeaHye B coOil
MOTY’KH1 MapaMeTpuuHi MOXJIMBOCTI 2D 1 3D-MozentoBaHHs 13 3aco0aMy CTBOPEHHS Ta
o(OpMIIEHHSIM KpeceHb 1 KOHCTPYKTOPCHKOI JOKyMeHTarlii [1].

TexHiyHI HOBOBBEIECHHS 1 XOpOIla MPOJYKTHUBHICTh B TMOEIHAHHI 31 3pYyYHHUM 1
3posyminuM iHTepdericom podsate T-FLEX CAD yHiBepcanbHUM 1 €(EeKTUBHUM
3acobom 2D 1 3D-mpoektyBaHHs BupoOiB. Illupoki 3acobum aBTOMaTm3amii
MIPOEKTYBaHHS, CHEIialbHI 1HCTPYMEHTH i pOoOOTH 3 BEIUKUMH 30ipKaMu, €JIMHA
JOKYMEHTHA CTPYKTYpa, MOKIIUBICTh BECTH KOJEKTUBHY PO3POOKY — OCh JIUIIIE JIEAK] 3
ocoOymBocCTel, mo n03Boigi0Th Buaiantu T-FLEX CAD.

Cucrema T-FLEX CAD Hamae Taki MOXIHMBOCTI, SK: MBHAKEe 2D-ecki3yBaHHS;
napametrpuuHe  2D-mpoekTyBaHHsS; ~ TMOBHMM  Habip  3aco0iB  MiJTOTOBKH
KOHCTPYKTOPChKOi JMoKymeHTallli; 3D-monentoBaHHs aetanedl Oyb-sSKOi CKIIaTHOCTI;
cTtBopeHHs 3D-30ipok Oynb-sIKOi CKJIAJHOCTI; Te€oMeTpuuHUi aHam3 3D-moxeneit 1
301pOK; 1H)KEHEpHUM aHaji3 Jerajedl 1 KOHCTPYKUIM; onTuUMI3alis JeTanend 1
KOHCTPYKIIN; CTBOpeHHS (OTOpeamiCTUUHUX 300pakeHb; moryxuuii API-inTepdeiic
JUTsI pO3pOOKH BIIACHUX J0JIaTKiB; cTBOpeHHS 3D-Moneneit mis 3D npyky.
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Crporomui mpakTuyHO Bci po3poOHukn CAD-cucteM 3agBiSIOTH TPO 3aco0m
nmapaMmeTpusaiii B apceHaai CBO€i mporpamu. Ajie po3poOseHl 3aJ0Bro J0 MOSIBU
KOHIIENIli mapameTpu3aliii, i CUCTEeMHU 3MYIIEeHI BUKOPUCTOBYBATH JJISl 11 MIATPUMKHU
CBOI0, HEMIPUCTOCOBAHY JIJIS I[OI'0 BHYTPIIIHIO OpraHi3allio faHux. e npusBoauTs 110
oTpuMaHHs a00 Hee(PEKTUBHUX, a00 OOMEKEHUX PIIICHb.

T FLEX CAD 3acTocoByloTh Uisi BUPILIEHHS NPOEKTHHX 3aBJaHb B PI3HUX
rajy3sx I[POMHUCIOBOCTI:  MAallMHOOYJIyBaHHI, MNpWiIago0yayBaHHI, apia Ta
cynHOOyayBaHHI, BepcTaToOyAyBaHH1, OyIBHUITBI, MeOJIEBOMY BUPOOHUIITBI TOIIIO.

Ha ocHoBi ananizy cepenosuil 3D-monentoBaHHsl HaMu OyJIO CTBOPEHO TaOIHIIIO,
sIKa MICTUTh iX TIOPIBHSJIBHY XapakTepucTKy (Tad. 1).

Tabmuus 1
XapaKTepI/ICTI/IKa Imporpam 3D-MO,Z[€J'II-OB8,HH}I
N MOXJIHBICTB
[Iporpama Iarepdetic B . , 5 D
(6araTomoBHui) WKOPHUCTaHHS PECypCiB KOMIT I0TEpa MacITabyBaHHS 3
B 3D
AutoCAD Poc. mporecop 3+ [T, MoXITHBO
AHrIL. nam’ste 16 I'b, 4 I'b GPU c BingeokapTa 3
mporyckHoto 3naTHicTio 106 I'b / ¢ ta
cymicHicTb 3 DirectX 11
Sweet Home Poc. nporecop Big 400 MI'w, nam’Th HE MEHIIIE He no3Boisie
3D AHTIL 256 MO i BiieokapTa 3 OHOBJICHUMHU
IpaiiBepamu
Blender AHIIL 2 I'G oneparuBHOi nam’siTi, Bineokapra 3 1 I'0 He nozBomsie
Bimeomam’sTi (cymicHa 3 Open GL), 32-6iTHuit
JIBOSLIEPHUI MPOLIECOD
Autodesk 3ds Poc. 4 T'6 onepatuBHOI am’sti; mporiecop AMD 64 | MOXIJIMBO 4aCTKOBO
Max AHTIIL a60 x Intel 64 Texnomoris SSE2. 3 I'6 Ha
YKOPCTKOMY JIMCKY BLIBHOTO TIPOCTOPY
BiJleoaanTep 3 MiITPUMKOIO TEXHOJIOTIH
Direct3D 9, Direct3D 10 a6o x OpenGL (512
MO Bimeomnam’sTi)
T FLEX CAD Poc. Core 15 a06o Bumie. SSD HakonmuyBad. 16 I'0 MoXxITHBO
AHTIL orepaTUBHOI maM’sITi; Bizeokapta NVIDIA
a6o AMD 3 mam’sartio 11'6 1 miATPUMKOIO
OpenGL 4.2 i Bunie

OTtxe, BUpilIeHHs1 0araTbox 3aja4 Bizyalli3allii apXiTEeKTYPHHUX CIIOPY]l MOXKJIUBE 3
BuKopucTaHHsaM 3D TexHomorii. 3D — MoxemoBaHHS — 1€ MPOIEC PO3POOKHU
MaTeMaTUYHOTO TPEJCTaBICHHs OyJb-IKOI TPUBUMIPHOI TIOBEpXHI 00’€KTa 3a
JIOTIOMOT'OI0 MIPOTPAMHOTO 3a0€3TeUeHHS.

Cnncoxk BUKOPUCTAHUX JIKEPeJI:
1. T-FLEX CAD - mporpamma sl KOHCTPYKTOPCKOM MOATrOTOBKM M 3D-monenupoBaHUs

[Enextponnuii pecypc] — Pexxum noctymy no pecypey: http://tflex.ru/products/konstructor/cad3d/
2. Kpami nporpamu mns 3D-moznemtoBanns — [Enextponnmii pecypc] — Pexum moctymy 10

pecypcy: http://hi-news.pp.ua/tehnka-tehnologyi/8831-krasch-programi-dlya-3d-modelyuvannya.html
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