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HEKOTOPBIE ACIHEKTBI AJI/IMTABHBIX TEXHOJIOT' M B OBPA3OBAHUN

AHHOTALNS.

B cmamve onucano ucnonvzosanue co8peMeHHbIX UHCMpyMenmog 3D-neuamu 8 yueOHom npoyecce. ux npumeHeHue 8
PA3MUYHBIX 001ACMAX 00PA308AHUA, A MAKICE NPEUMYUECTNBA IMUX CPEOCME NO CPABHEHUIO ¢ TMUNUYHbIMU UHCIPYMEH-
mamu odyuenus. Taxdce 8 cmamve NOKA3AHA BOIMOHCHOCHD NOBLIUEHUSL Y YHAWUXCA UHHOBAYUOHHO20 MblULTEHUS O1a20-
0aps. adoumusHuIM mexvonozuam. Ilpugooumes Kpamxas ucmopus noseienus u npoepecca 3D-nevamu, onucvisaromes
603MOJCHOCHIU NOOWPEHUSL UHMEPECA K U3YYEHUIO HOBbLX MEXHONO2UL U UBMEHEHUIO UMEIOWUXCSL 832111008 HA YCMOSGUILECs

Cnocoowl 00yueHs.

Knrouesvie cnosa: aooumusnvie mexnonoauu, ciaiicep; npomomunuposanue;, SLA; FDM.

B Meromax aaIuTHBHBIX TEXHOJIOTUH UCIIOJIb3Y-
10TCSl IM(POBBIE TaHHbBIE, TOMYYeHHBIE U3 (haiiioB
aBTOMaTH3MpoBaHHOro mnpoekrtuposanus (CAD).
OHU ONUCHIBAIOT TEOMETPUIO TPEXMEPHBIX KOM-
MOHEHTOB, JUIsl TOJNYYEHHS TEYaTHBIX OOBEKTOB
CIIO)KHOU T€OMETPHH, MOCTPOECHHBIX M3 CIELHANIU-
3UPOBAaHHBIX MAaTepUaoB (MOJIUMEPBI, METaJLIbI,
KepaMHKa, KOMIIO3UTHBIE Marepuaisl U Ouomare-
puanel), NpeIHAa3HAYEHHbIE /s YIOBJIETBOPEHUS
WHAMBHUIYaJbHBIX TOTPEOHOCTEH ¢ MUHUMAJIbHBIMU
MaTepHalbHBIMU 3aTpaTaMyu. MeTonbl aaJUTUBHBIX
TEXHOJIOTUH UCIIONB3YIOTCS B PA3JINYHBIX TPOMBIIII-
JICHHBIX TIPUIOKEHHUSAX, BKIIOYas aBTOMOOWIIBHYIO,
MOPCKYI0 ¥ a3pOKOCMHUYECKYIO IPOMBIIUIEHHOCTD,
MaIIMHOCTPOEHHE, TPUOOPOCTPOCHHE, HIEKTPOHHU-
KY, MEJUIIMHCKHE MPUOOPHI, HCKYCCTBEHHBIC TKaHU
Y OpraHbl.

Llenbto cTaThy SABISETCS PACCMOTPEHHUE BO3MOXK-
HOCTEH UCIOJb30BAHUS aJANTUBHBIX TEXHOJIOTHI B

W

nporecce 0oOyueHHs CTYAEHTOB BY30B M YHYalHXCS
CPEIHMX HIKOJ IO pa3IMuHbIM Hay4HBIX Halpaslie-
HUsIM 00paszoBanus. Hanbonee yacto ucnonb3yeMsl-
MM MaTepuajaMu aJUTUBHBIX TEXHOJIOTUH SIBIISIOT-
Csl TEPMOIUIACTUYHBIE TOJUMEPBI, CPEAU KOTOPBIX
aKpHIOHUTPUI-OyTagueH-ctupoia (ABS) u mommumo-
nouHas kucnora (PLA).

B cBoeii crarpe X. OtunH u B. Tumupszes naot
clle/lytollee Onpe/esieHle OCI0MHOM neyaru: «A-
JUTHBHBIE TEXHOJIOTMU — 3TO HOBEHIINE METOIbI
NPOU3BOACTBA PA3IUYHbIX H3AENUIH, B TOM YHUCIE
METaJNTMYEeCKUX. TEeXHOJIOTHH MOTYT OBITh HCIIONb-
30BaHbl Kak JUIS CO3JaHMs M3IENUs, TaK U Ui 00-
PabOTKHU CO3MAHHOTO U3ETHs, A IOTyYESHHbIH MaTe-
pHaJl IMEET TaKue ke MEXaHMYeCKUe 1 (PH3nuecKue
XapaKTEePUCTHUKH, YTO U U3AENUs OOBIYHOTO Ky3HEU-
HOTO WJIM JINTEHHOTO MPOou3BoACTBay [1].

3D-npuHTEp HPHUMEHSET HEOOXOMUMYI0 KOMOU-
HALMIO CBIPbS (IUIACTHK, METAJUI, pe3uHa U T. IL.),
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a 3aTeM CTPOUT 0OBEKT, T0OABISS OJMH CIIOH 3a pa3s,
2D-cnoit 3a 2D-croem, moka oH He OymeT MOJHO-
CTBIO CHIPOSKTHUPOBAH U 3aBEPILICH B COOTBETCTBUU
C 33/IaHHBIMU KPUTEPHHU MPOCKTUPOBAHUS U3 UCXOJI-
Horo (aitna CAD.

Jlns ucnons3oBanus 3D-meyatn B 00pa3oBaHUU
HE0O0XOAUMO BBIBECTH OOBEKTHI € 9KpaHa KOMIIbIOTE-
pa B peanbHbIH, (PU3MUECKUN MUp — MepeaaTh Ux B
PYKH y4amuxcs A7 MPOBEPKH, aHalIu3a U JPYTUX
HPOIIECCOB, B KOTOPBIX MCIONB3YIOTCSA (PU3NUECKUE
MaHHUIYISIUU. BOT IHIIb HECKONBKO TPHUMEPOB
TOTO, KaK YYEHHKH B IIKOJAX M CTYAEHTH B By3ax
MOTYT UCTIONIB30BaTh 3D-NpHHTEp B KIacce:

—  cmyOdenmul-ucmopuky MOTYT pacleyararhb
UCTOpUYECKUe apTeaKThl sl U3yUCHUS;

— cmyOeHmul HANpaseieHus «epaguueckui ou-
3aiin» MOTYT pacrieyatatb 3D-Bepcun cBoux paboT;

— cmydeHmuvl-2eoepagvl MOTYT paCIEUaThIBAThH
Tonorpaduueckue, neMorpadpuyeckue KapThl WU
KapThl HACEJICHNUS;

— cmyodeHmul-XuMuky MOTYT pacreyarars 3D-
MOJIETTH MOJIEKYIT;

— cmyOeHmul-010102U MOTYT pacriedyararb KIet-
K, BUPYCBI, OpPraHbl U Jpyrue OHOJOTHYecKue ap-
Te(haKThl;

— CMyOeHmvl-MamemMamuKy MOTYT pacredararb
3D-monenu 3a/1a4 JUisl YOPOIIEHUS] U BU3YaIU3alUH
UX pEIICHHUSL.

Bot HekoTopble U3 crocoO0B, KOTOPHIMU TEXHO-
aorus 3D-meyaTu cokpamiaer paspbiB Mexay Gu-
3UYECKUM M LU(POBBIM MUpPAaMHU: HalIuTe TO, YTO
BaM HY)KHO Ha 9KpaHe, a 3aTeM pacredyaraite 3To
Ha npaktuke. [Tockonbky ctoumocts 3D-npuHTEpOB
CTAHOBUTCS Bce Oonee W Oosee TOCTYNHOW, OHH
nepecTaiu OBITh MPOCTO €Ile OAHMM TEXHOJIOTHYe-
CKHM TaJDKETOM JUISl CTY/ICHTOB, a CTAJIU BaXKHBIM U
HOJIE3HBIM 00pa30BaTeIbHBIM UHCTPYMEHTOM. OHHU
AenaroT u obydeHue, U 00pa3oBaHUE Jydlle, HHTE-
pecHee, 3aHUMaTenbHee U npouie. 3D-nedars — 310
OMH M3 WHCTPYMEHTOB, KOTOPBHIH MOMOTaeT yda-
IIUMCS OCMBICIIUTD U BU3YaJIM3UPOBATh CBOU MTPOEK-
ThI, Pa3BUBas CBOIO AEATEIBLHOCTh OT HTATOB pa3pa-
OOTKH 3CKH3a 10 KOHEYHOTO MPOYKTa.

PaccMOTpUM  HECKOJNBKO OCHOBHBIX IPEHMY-
mectB 3D-meyatu B 00pa3oBaHUU.

C ToYKHM 3peHHs pocTa U pa3BUTHA OymyIiue Ju-
3aifHepbl, MHKEHEPB! U XYAO0KHUKH OYyIyT CTyIeHTa-
MH, Ha KOTOPBIX MOBIHsIa 3D-1eyars.

Hanpumep, npyu n3y4eHuy aHATOMHU BO3HUKAIOT
npo0IeMbI € UCTIOIb30BaHUEM HAITISAAHBIX MaTepHa-
10B u 3D-mevars cmocobHa ux pematb. Kak mu-
camu B cBoeil crarbe II. Makmenamun, M. Kyanu,
C. Makxenpu u X. Anamc: «...aiJUTUBHOE TIPOU3-
BOACTBO miu TpexmepHas (3D) meuars NmO3BOJISIOT
CO3/1aBaTh PENPOAYKIMU BCKPBITOTO (Tena) 4eso-
BeKa U JPyTHe aHaTOMUYECKHEe 00pa3lbl, KOTOPhIC
YCTPaHSIOT MHOTHE 3 BBIIMICYKa3aHHBIX MPOOIIEM.
Otn 3D-oTneyatku MPEACTABIAIOT cO00M TOYHBIE
[[BETHBIC PEMPOAYKIHU C BBICOKHM pa3peIICHUEM,
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OCHOBaHHBIE HA JIAHHBIX, ITOJYYEHHBIX IPU CKaHU-
pPOBaHUM IOBEPXHOCTH WJIM KOMIIBIOTEPHON TOMO-
rpapuny [2].

Kak BumHO M3 BhIIECKa3aHHOTO, 3D-eyars 1o-
3BOJISIET KaXKIOMY YUCHUKY OOJbIIe MEUTaTh U Jyd-
1€ TJIAHUPOBATh CBOIO JajbHeMIyto cynp0y. Heko-
TOpBIE JIOIU MOTYT HE 3HaTh, YTO Takoe 3D-meuars,
WM UM 3TO He uHTepecHo. Ho xoporio au Mbl 3T0
3HAEM WM HET, Mbl JOJUKHBI IpU3HATh, uTO 3D-
1evarh BIHMACT HAa HAIly XHU3Hb M OECCO3HATENBHO
MEHSET MHOTHMEe Beld. Hampumep, mpoMsliieHHOe
IPOU3BOACTBO, METULUHCKUE MPUIOKEHUS, IPOU3-
BOJICTBO TPOJYKTOB IIUTAaHUA U Jaxe cdepa odpazo-
BaHUs MEHsI0TCA ¢ poctoM 3D-nevaru. V Hac Oyner
Oonee ymoOHoOe, 3(hPEKTUBHOE U HHHOBAIMOHHOE
Oyay1iee, B KOTOPOM KaKAblii CMOKET BOILUIOTHTH B
JKM3Hb CBOU TBOPYECKUH ITOTEHIIAAI.

To, uro 3D-medars MOXeT TpuHECTH B cdepy
00pa3oBaHus, — 3TO HE TOJBKO OIBIT HOBBIX TEXHO-
JIOTHH, HO M PEBOJIOIMS 00pPa30BaTEIBHOTO PEKH-
ma. Takum oOpaszom, 3D-nevars Oonble CBs3aHA C
BHEIPEHUEM ¥ MPUMEHEHHEM KaueCTBEHHOTO 00-
pa3zoBaHMs, 00CYKHAaEMOE YK€ J0JIroe BpeMs. ITO
COYETaHHE KHUT M IPAKTUKH B UCTUHHOM CMBICIE
3TOTO CJIOBA U BOIUIOIIEHHUE UCIIOIb30BAHUS TBOpYE-
CKHMX CHOCOOHOCTEH, MPAKTHYECKUX CIOCOOHOCTEH
Y HaBBIKOB NIPUMEHEHUs 3HaHUI cTyneHTamu. Kpo-
M€ TOr0, 3TO MOXET IOBBICUTh MHTEPEC YUALIUXCS
U YIYYIIUTh UX CaMOCTOSITEIbHOCTh HOBBIMU CIIO-
cobami.

B Oynymem 3D-meuars caenaetr oOpazoBarTelib-
HYI0 HHIYCTpHUIO Ooiiee MpHBIEKaTelnbHOH. MBI C
HETepIeHUEM O)KU1aeM MOSBICHUS B OyayIlieM Bce
Oosee u Ooee MHHOBAIMOHHBIX TAJAHTIMBBIX JIIO-
nei. Ilocne pazutug 3D-uHIyCTpUN MHOTHE OH-
3aliHEpBbl M IMPOM3BOAUTENN CTaJIM HCIOJIb30BATh
3D-nedaTth BMECTO TPAAULMOHHOTIO IIpoIiecca Mpo-
U3BOJICTBA IPOMBILLIECHHBIX U3aenuil. [Ipuunna, no
KoTopoil 3D-meyarh MoXeT ObITh HPUHATA U OJ0-
OpeHa au3aiiHepaMM U NPOU3BOAUTENSAMHU, 3aKIIIO-
4aeTcs B TOM, YTO OHA MOXKET COKOHOMUTD 3aTPaThl
1 BpeMs. [IpoaykT MokeT moaBeprarbest OecKoHeu-
HBIM UCIIBITAHUSAM C CaMOr0 Hayajla IPOM3BOACTBA
U J10 KOHEYHBIX 3K3EMIUIIPOB. JTO MO3BOJSAET MPO-
BOAUTH OOyuYeHHE CTYACHTOB CIELUATH3UPOBAH-
HBIX MIPOECCUOHATBHBIX HAMIPABICHUN B UHTETPHU-
POBaHHOM C Pa3IMYHBIMM 3TallaMU MIPOU3BOACTBA
npouecce.

Jl1s CTyneHTOB, BHIOpABIIMX B KauecTBE CBOEH
Oynymieit mpodeccun Meauiuny, 3D-meyars Takxke
HECeT MHOI'0 MHHOBAIIMOHHBIX MeTo10B. Hanpuwmep,
Kak mucanu B cBoeit ctatbe C. Mepdu u A. Arana:
«AZIIUTUBHOE TPOU3BOJACTBO, MHAYE HA3bIBAEMOE
TpexmepHoil (3D) meudarblo, CTUMYIUpPYET KpyIl-
Hble MHHOBAIL[MM BO MHOTHX OONACTIX, TaKUX Kak
MaIIMHOCTPOEHHE, TPOM3BOACTBO, MCKYCCTBO, 00-
pazoBaHMe M MeaulMHA. [locnenHue ROCTHKEHUS
no3BoniM 3D-neyat 6MOCOBMECTHMBIX MaTepHa-
JIOB, KJIETOK M BCIIOMOTaTEJIbHBIX KOMIIOHEHTOB B
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CIIO’KHBIE TpEXMEpHbIE (PYHKIMOHATBHBIC JXHBBIC
TKaHu. 3D-0uoneyars MpUMEHSETCS B pereHepaThB-
HOM MeTUIIMHE JUIsl YIOBIECTBOPEHUS TOTPEeOHOCTEH
B TKaHSX U OpraHax, MPUTOJHBIX Ui TPAHCIUIAHTA-
. [lo cpaBHEHHIO ¢ HEOMOIOTUYECKOW MEYaThio
3D-0uoneuarh COMpsDKEHA C JIOTIOJHUTEIBHBIMU
CIIO)KHOCTSIMU, TaKMMH, Kak BbIOOp MarepHasos,
THITBI KJIETOK, (DaKTOPBI pocTa U AU (epeHIIMPOBKH,
a TaKXKe TEXHUYECKHE MPOOIEMBI, CBA3aHHBIE C UYB-
CTBUTEIBHOCTBIO JKUBBIX KIETOK M KOHCTPYKLMEH
TKaHel. PereHne 3THX CIOXHOCTEH TpeOyeT MHTe-
rpaIu TEXHOJIOT Ui 13 o0acTeit MaIIMHOCTPOCHHS,
OuomaTepuanoB, KIETOYHON Ouonoruu, GU3MKH U
MeAUIMHbL TpexmepHas OHoneyaTh yxKe UCIONb30-
BaJIach JJIsl FEHEPALUK U TPAHCIUIAHTALMH HECKOJIb-
KHUX TKaHEH, BKJIKOYasi MHOTOCIOWHYIO KOXKY, KOCTH,
COCYIMCTBIE TpPAHCIUIAHTAThl, TpaxXeWHbIE ULINHBI,
TKaHU CEpALA U XPAIIEBBIE CTPYKTYpPBI» [3].

C TakuM 00pa3oBaHUEM y CTYACHTOB €CTh OYEHb
XOpoIIne TPEANOCHUIKH Ul Oonee yrimyOIeHHOTO
U3y4eHMsl aJJUTUBHBIX TexHojoruil. C mpencras-
JIEHHBIMU TEXHOJOTUSAMM CTYIAECHTBl H3y4aroT HO-
BbIE€ BO3MOYKHOCTHU JUIsl YCIIEIIHOTO HCIIOIb30BAHUS
HOBBIX MarepuajoB AJsl M€YaTH, a TaKkKe TO, Kak
UX MOXHO INPHUMEHUTHh B HMX HCCIEA0BATEIbCKOM
nestenpHocTd. [loMumMoO monydmBLIEl —IIMPOKOE
pacnpoctpanenne FDM texHonoruu, B mupe 3D-
neyary Bce Yalle HaXoAuT cBoe mpuMeHenue u SLA
(mazepHas crepeonurorpadus) — TexHonorus 3D-
1ie4aTd, OCHOBAaHHAs HA IMOCIOHHOM OTBEPXKICHUU
KMJIKOTO Marepuala o AeHCTBUEM JTyda Ja3epa.

ITocne Toro, kak CTyAEHTHI MOMy4aT IIUPOKUH
0030p OOLIMX TEXHOJOTHH aJIUTUBHOTO TPOU3BOJI-
CTBa, OHM MOTYT Ho3HakoMuThcs ¢ SLM (Selective
Laser Melting) TexHomorueit misi co3naHue MeTal-
JUYECKUX KOMIIOHEHTOB. JTa TEXHOJOIUS SBIAETCS
METO/IOM a/AIUTUBHOTO NTPOM3BOJCTBA U UCIIOJIB3YET
MOIIHBIE J1a3epbl A CO3MaHUS TPEXMEPHbIX (u-
3UYecKuX O0BbeKTOB. J[aHHBII TPOIECC YCIENIHO
3aMEHSET TpaJULMOHHBIE METOIbl IPOM3BOJCTBA,
HOCKOJIBKY (PM3MKO-MEXaHUUECKHUE CBOMCTBA H37e-
JMH, TOCTPOEHHBIX 10 TexHonoruu SLM, 3auactyro
MIPEBOCXOAT CBOMCTBA M3JIEINIA, H3TOTOBJIEHHBIX 10
TPaAULMOHHBIM TEXHOJIOTUSM.

AZMTHBHBIE TEXHOIOTUHU HAa CETOMHSIIHUI AEHb
NPaKTUYECKU HE IMPENOJAIOTCS HU B KAYeCTBE OT-
JIeNbHOM TUCIMIUTMHBI, HA B COCTaBE KaKOro-JOo
npeaMeTa B 00pa3oBaTeIbHOM KOHTEKCTE TeXHHYe-
CKHX BY30B.

3D-nevarh SBISAETCS NEPETOMHBIM MOMEHTOM B
IIKOJIaX, BBICIINX YYEOHBIX 3aBECHHUAX M YUEOHbBIX
neHTpax. OHa o0ecreunBaeT COBEPIICHHO HOBBIH
YPOBEHb TBOPUECKHUX METOJOB 00yUeHHUs U MOHMMa-
HUS JUIS CTY/ICHTOB.

HecMoTpst Ha TO, 4YTO COBpEMEHHAsi MHIYCTpUS
IpPHU3HAET MHOTHUE BEIIH, KOTOpbIE MAIOT y4eOHBbIE
3aBefieHUs Ui (OPMUPOBAHUS CIIEIYIOIIETO TOKO-
JeHus Ppo(eCCUOHANIOB, €I1Ie MPEICTOUT MPOJEIaTh
OonbiIyto paboTy, YTOOBI TPEONONETh MPOIACTh,
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KOTOpasi CYIIECTBYET MEKIY TE€M, 4ero XoueT HH-
IOyCTpHsl, U YEro CTYAEHTBl OXHAAIOT — U TEM, 4TO
B LenoM obecreunBaer Bbiciiee oOpazoBanue. Ho
y MPOMBIIICHHOCTH M HAaYYHBIX KPYTOB €CTh Tpe-
KpacHas BO3MO)XHOCTh paboTarh BMecTe Uil TOTO,
4TOOBI CO3/1aTh CIEAYIOIIee MOKOJICHUE TaJlaHTIH-
BBIX TIpoQeccHoHanoB, 0Oojee HampaBICHHBIX Ha
HOTPEOHOCTH OTPACIU U PACTYLIMM OXHIAAHUAM
CTYJICHTOB. B KOHEUHOM HTOre 3TO MOApa3yMeBaeT
TEXHUYECKUE 3HAHWs, OCHOBAaHHBIC HA KPEATUBHOM
BUJICHUH, C ITyOOKUME 0a30BBIMH 3HAHUSMH B 00-
JTaCTH MPOU3BOJICTBA HEOOXOIMUMOTO TOCYIaPCTBY.

Taxum o6pazomM, 0Opa3oBaTebHbIE YUPESKIACHUS
ceifuac HaXOATCS B YHUKAJILHOM MOJIOKEHUH, YTOObI
HPEOONETh 3TOT Pa3pblB MOCPEICTBOM Pa3pabOTKH
y4eOHBIX TIPOTpPaMM, CPEICTB MUPOBOTO Kiacca, me-
PEIOBBIX HMCCIEAOBAaHUI M MPOTPaMM CTaXKHUPOBOK,
KOTOpBIE AA/IyT CTYJCHTaM MOJIMHHOE 3HAKOMCTBO C
MHPOM aJIUTUBHBIX TEXHOJOTHH U BOSMOKHOCTBIO
UX IPUMEHEHHUS B CBOEH OyyIuei mpodeccuu.

Taxoke HE0OXOMMMO 00€CTIEUUTh TOITHHHOE Map-
THEPCTBO M AUAJIOT MEK/1Y KITIOUYEBBIMH COCTABIISIO-
UMK, 3 UIMEHHO: HPOMBIIIIEHHOCTBIO, HAYYHbIMH
Kpyramu u cTyieHTaMu. TOJbKO TOraa HOBOE MOKO-
JeHne npoecCHOHAIOB CMOXKET UCIIONB30BATh BECh
CIIEKTpP TEKYIIUX M MOTCHIMAIBHBIX BO3MOXKHOCTEH
TEXHOJIOTHH.

3D-meyarh MOXKET MIPUMEHATHCS Ha BCEX YPOBHSAX
00pa3oBaHus, OT HaYaIbHbIX IIKOJ J0 YHHBEpPCHUTE-
TOB, HE TOBOPS YK€ O TOM, UTO NMPAKTUUECKH JIF000M
IpeaMeT MOXKHO JIerde IMperoiaBaTh C IOMOIIBIO
3D-npuHTEepa. ITO MOXKET IIOMOUB C/EIaTh POLECC
o0yueHus 0oJee UHTEPECHBIM. DTO BCETO JIHIIh He-
CKOJIKO NPUMEpPOB, HO NpuMeHeHue 3D-nedatu B
00pa30BaHUH MOKET CTATh IOBOJILHO OOIIMPHOI 00-
NacThIo.
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Summary.

The modern world makes us annually faced with a
large number of technological and scientific innovations,
the skill and possession of which allows us to be on the
crest of scientific and technological progress. In modern
conditions, the speedy creation of an innovative product
is vital for the successful development of any high-tech
production. Global manufacturers have realized that in
a rapidly changing world, in order to be in a leading
position, it is necessary to quickly translate new ideas
into workable solutions. This is impossible without these
ideas’ generation and without new technical solutions
for the speedy implementation of them. Therefore, the
development of innovative thinking among students should
be a priority for modern education., This approach, of
course, should be associated with the use in education
of science and technology modern achievements. The
particular attention should be paid to additive technologies
or 3D printing. They are one of the best technical solutions
to accelerate the implementation of various new ideas.
The use of modern 3D printing tools in the educational
process: their application in various fields of education, as
well as the advantages of these tools compared to typical
teaching tools is described in this article. It indicates the
need for students to develop innovative thinking. The role
of additive technologies describes the history of additive
technologies development, applications of 3D printers
and the materials used in them, prototypes obtained
using them. It is indicated that additive technologists
can significantly accelerate the design and design work,
allow students to really evaluate the results of their work,
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increase their interest in learning, and change the way
their work is presented for protection. The most promising
and accessible technologies for use in education are
considered. It also shows the possibility of increasing
thinking through additive technologies, provides a brief
history of the appearance and progress of 3D printing,
describes the possibilities of encouraging interest in the
new technologies study and changing existing attitudes
to established methods of training. We will have a more
convenient, efficient and innovative future, a future in
which everyone can realize their creative potential. What
3D printing can bring to the field of education is not only
the experience of new technologies, but also the revolution
of the educational regime. We can say that 3D printing is
more associated with the implementation and application
of quality education, which has been discussed for a long
time. This is a combination of books and practice in the
true sense of the word and the embodiment of creative,
practical abilities and skills use. In addition, it can increase
students interest and improve their autonomy in new ways.

Key words: additive technologies; slicer; prototyping;
SLA; FDM.

Xy:kaeB A.A., Bu6opuos C.A. Jlesiki acnexkTn agu-
THBHHX TEXHOJIOTii B OCBITI.

Amnoraris.

Y cmammi onucano euxopucmanma cyyacHux iH-
cmpymenmie 3D-0pyKy 6 oceimnbomy npoyeci, a came:
iX 3acmocyeanHs 6 pI3HUX 2ay3sAX 0Ceimu, nepesacu
yux 3aco0ie y NOPiGHAHHI 3 MUNOBUMU THCIPYMEHMA-
mu HagwanuA. Takoolc y cmammi noKa3aHo MOJNCIUBICTND
nIOBULYEHHS 6 YUHI6 THHOBAYIUIHO20 MUCTEHHS 3A805KU
adumusHum mexnonocism. Haseoeno kopomky icmopiro
6uHuKHeHHsa i npoepecy 3D-0pyxy. Onucano moorciu-
B0CMII 3A0X0UeHHs IHmepecy 00 6UBYEHHS HOGUX MEXHO-
J02itl [ 3MIHU HAABHUX NO2IA0I8 HA YCMALeHi cnocoou
HABYAHHS.

Kniouosi cnosa: adumusni mexuonoeii; cuaicep,
npomomunysannus, SLA; FDM.
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