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Annomayus

Hzomoe TI.H., Jlemewmw H.C., Hazapenxo B.H. Pazpabomka u ucciedosanue
6o3moxncnocmen 3d newamu Onsn cneyuanusuposannozo npunmepa. Paccmompena cucmema
N0360aAI0UUe NPOU3BOOUMb NEUAMb OCA3AEMbIX 00BEKMO8 8 OOMAUHUX YCIIOBUAX He 3ampaydueads
npu 5mMom 3HayumenvbHvlx cpedcms. llpusedenvi pe3ynbmamul paspadomku U 3KCHEPUMEHMbL
UCC1e008aHusL.

OO0uast noCTaHOBKA MPO0JIeMBbI

3aaya mevatu OCsi3a€MbIX TPEXMEPHBIX 0OBEKTOB Ha MPHUHTEPE aKTyallbHA KaK B OBITOBOM
TaKk M B HAy4YHO-TEXHMYECKOM HCMOIb30BaHUM. OCOOEHHO IoJie3Ha Takas pa3paboTka Ipu
WCIIOJIb30BAHUN COBMECTHO C IME€PCOHANbHBIM KommbioTepoM. [lpm sTtom He Tpebyercs
CHELUAIN3UPOBAHHBIX  JOPOTOCTOSIIIMX  YCTPOHCTB M COOTBETCTBEHHOIO  IIPOrPaMMHOIO
oOecnieuenus. Ha BXoJl JaHHOTO yCTpoiicTBa HEOOXOQMMO MOJAaBaTh CIELUANBHYIO IJIACTUKOBYIO
IIPOBOJIOKY , @ Ha B KAYECTBE BBIXOIHOTO PE3yJIbTaTa — MOJIEIb KOTOPYIO OTIIPaBHIIM HA [1€YaTh.

OO0BeKT HccjieT0BaHus

B cocraB nmaboparoproro obopymoBanusi BxoauT mnpuntep «Mendely. Dto ycrpoiicTBO
OTJINYAETCA TOYHOCTHIO U KOMIIAKTHOCTHIO 1O CPAaBHEHHUIO CO CBOMMH aHAJIOraMH M3 MOJ0OHBIX
npuntepoB suHeiiku RepRap (Replicating Rapid-prototyper — permuuupyrommiics MeXaHu3M JIs
ObicTporo mpotoTUnUpoBaHus). Ero pabouuit o6vem coctaBiser 200x200x100 9yTo mo3BOISIET
yIIOBJETBOPATh MOTPEOHOCTH B JAETalsAX JUIsl MPOMBIIUICHHBIX MPOEKTOB M JJS JIOMAIHEro
o0Mx0/ia HAaYMHAsg OT OTKPBIBAIIKYU Ui OyTHUIOK 3aKaHYHMBas JETaasIMU Ui po6oToB . TOYHOCTH
rneyatu B Teopuu coctasisier 0.2MM Ha MpakTUKe 3TO 0Koj0 0.3MM ,c MUHUMAaJIbHOW TOJIIMHOU
creHku 0.5mm . .[1]

Ha Ga3e nmanHOTro ycTpoiicTBa MOXHO 0€3 0COOBIX MOJEpPHHM3AIMl MEXaHHW3MOB COOpaTh
CIIEyIOIIHEe YCTPOMCTBRA:

* SKCTpYJep MaTepuasa-HarmoJIHUTENS (Co3IaHue apTeaKTOB CIOKHON CTPYKTYPHI);
* HaKOHEYHHK JJIs pUCOBaHUs (CO3/IaHUE MACOK JUIs MEYaTHBIX IJ1aT);

» Jasep (MapKupoBaHUE, padOTa C TYTOIUIABKUMU METallJIaMHt);

* MEXaHH3WPOBAHHBIE IITIPHIIBI (MasIbHAs TacTa, MeTayut dumnzca, BOCK U T. I1.);

* MasbHUK;

*  MaHUNYyAATOp (pa3MelleHue AeTajel Ha miare).

OTIUYUTEIIBEHOM CIIOCOOHOCTBIO 3TOTO IMPUHTEpA ABJIACTCA BO3MOXKHOCTE CaMOPCIUIMKAIINH. Ha
JIaHHBIN MOMEHT OH crocoOeH HameyaTaTh 0K0j0 60% cBoux JeTajel 4ero Helb3s YTBCPKIAATh
APYruM HpOU3BOAUTECIIAIM KOMMCPUYCCKUX MOJIETICH. OctanbHOC (KpOMe BHCKTpOHI/IKI/I) MOKHO
HpI/IO6peCTI/I B I'OTOBOM BHIC.
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Ilens mpoekTa — HE CTOJBKO CO3JAaHME CaMOKOIMPYIOLIEroCs YCTPOMCTBA, CKOJBKO
BO3MOXHOCTb J1aTh JIIOJSM, HE3aBUCHUMO OT MECTOIOJIOKEHUS U C MMHHUMAJIbHBIMU 3aTpaTaMu,
HACTOJIbHYIO IIPOM3BOJICTBEHHYIO CHUCTEMY, KOTOpas IO3BOJIUT IPOU3BOJUTH MHOTME BEILH,
HCII0JIb3YEMbIE B IIOBCEIHEBHOH >KM3HM. BupycHas npupoja CaMOKOIIMPOBAHUS TaKKE€ MOXKET
BbI3BaTh OKCIIOHEHUMAIbHbII POCT M CIABUI MapagurMbl B JU3allHE U IPOU3BOJICTBE
MOTPEOUTENLCKUX TOBAPOB: OT 3aBOAA-IIPOU3BOJUTENS MATEHTOBAHHOW NMPOIYKIUU K YEIOBEKY-
MIPOU3BOIUTEIIO0 HETIATEHTOBAHHBIX TOBAPOB C OTKPHITBIME crnenupukamusmu. [Ipu sTom akieHt
TPAHCIOPTUPOBKU MEPEMECTUTCS C JOCTAaBKU I'OTOBBIX TOBAPOB MOTPEOUTENIO HA MOCTaBKY €MY
CBIPBS JJI1 U3TOTOBJIEHMSI HY’KHBIX IIPEIMETOB.

CrpyiiHnasi TeXHOJIOTUS TeYaTH

[lo npuniumy paboTel cTpyiHbI 3D mnpuHTEp HAEHTUYEH OOBIYHOMY IPUHTEPY CO
CTpyHHOM mnedarbro. HO BMECTO Kpacku Ha OXJIaXXJICHHYIO OCHOBY BBIJIABJIMBACTCS Pa30TpEThIN
mwiactuk. CymecTBytoT 3D mpuHTEpPHI ¢ MCNOJIb30BaHUEM IMOJMMEPHOIO MOPOIIKA: HA THUIICOBBIN
WU KpaxMaJbHBIN MOPOIIOK BIPBICKUBAETCS KJIeH, U B UTOre oOpasyercs cioil. [IpenmyiiectBo
3aKJIFOYAeTCsl B TOM, YTO B KJ€H MOXKHO J00AaBUTH KpacsIIye BEIIECTBA, YTO MO3BOJISIET MOJIYYUTh
MHOTOI[BETHYIO MOJIEIIb.

OObeKTOM HuCCIIeIOBaHUS SBJSIETCS MOJEpHU3UpOoBaHHbIM mpuHTep Mendel, a Taxxke
CO3/1aHH€ NTPUHTEPA C 3aJaHHBIMH XapaKTepUCTUKAaMU Ha ero 0ase.

[porecc pa3paboOTKH BKITFOUAET MIECTh OCHOBHBIX YaCTEH
1)3arpy3ka u ycranoska [10.

2)KoHcTpynpoBaHUe JIEKTPOHUKH.

3)Ipomuska MK.

4)13roToBrieHne u cOOpKa MEXaHUKH.

S5)MoHTax IpOBOIOB.

6)Ot1nnaxa.

OCHOBHO# YaCThIO MPUHTEPA MPUHTEPA SBISCTCS IU1aTa 1Mo Ha3BaHeM Adruino kotopast
umeer USb wmuTepdeiic u kouTponmpyer mwiaty RAMPS |, 4 ngarumka (omrocrora) U 4 MIaroBBIX
JIBUTATEIIS.

Pa3paborka ycTpoiicTBa

Pa3paboTka Havanach co COOpPKU KOMILJIEKTa HEOOXOUMOTO Il MOCTPOCHUSI KOHCTPYKLUU
U HEOOXOAUMBIX sl (PYHKIMOHUPOBAHUS KOMIIOHEHTOB. bBOINbIIyl0 4YacTh KOMIIOHEHTOB HE
COCTaBWJIO TpyJa MPUOOPECTH TOProBoii cetr . Ho HeKOTOpble KOMIIOHEHTHI MPUIIIOCH 3aKa3bIBaTh
13-32 TPAHMUIIBI .

COopka (uzmveckold yacTH MPOU3BOJAWIIACH MPU MOMOIIM TPEXMEPHON KOMIBIOTEPHOI
MOJEeN Ha KOTOPOM YETKO U SCHO BUAHO YTO U KyJa MOJICOeIMHSACTCS U KaK B3auMoeicTByer. Ha
puc.l MOKHO YBUAETH CKPUHIIOT MOJIEIH.

Ilocie 3TOro MOXHO NPUCTYNATh K HACTPOMKE M OTJIAAKE JJIEKTPOHUKHU. [l Hagama
CIIEJOBAJIO MPOWINThH IuIaTy . [Ipomecc MpomIMBKM 3aHMMAeT Mapy MUHYT M TPOU3BOIUTCS IO
CpeAcTBaM MOAKIIOYEeHHs Miuatel 4epe3 USB k KoMmmbloTepy He HCHONb3ys MNP ITOM
IIPOrpaMMaToOpPOB WM APYrod BCIIOMOraTesbHOM TexHUKH . [locie mepBoro 3amycka M NMpOBEpPKU
(YHKIMOHMPOBAHUS BCEX Y3JI0B , KAJIMOPOBKA U MPOOHAs IIeYaTh.
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Pucynoxk 1

B nanHbBIif MOMEHT pabounii arperart BBITJISIIUT Tak Kak Moka3aHo Ha (oto (puc.3) co BceMu
Moau(pUKAMAMH W HajacTporikamu. Cpemy HEJOCTAaTKOB MOJKHO OTMETHUTh HECOBEPIICHHBIE
KOHCTPYKIIMU CKOJIB3AIINE BIOJh HANpaBistonmx oceil Y u X KOTOpble OyayT yCTpaHEHBI B
pa3pabaTbiBacMOH MHOW MOJENTH 3a CYET JUHEHHBIX IMOANIUITHUKOB KOTOpPBIE 3aMEHST CTOJIb
HETOYHBIE HO OoJiee HaIeXKHbIEe KOHCTpYKIHHU. [ToqmunHuK n300pakeH Ha puc. 2.

Pucynox 2
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Pucynok 3

Ha puc.4 uzoOpaxensl coOpaHHble Ha JAHHBII MOMEHT Y3Jbl U 3JEKTPOHHMKA HOBOTO
MOKOJICHUS B KOTOPOM yCTpaHEHbl HEKOTOPbIE HEJ0UEThl M paCIIMPEHbl BO3MOKHOCTH.

Ha 0a3e HOBOI1 3IEKTPOHUKH MOXHO IOCTPOUTH IPUHTEP C JBYXLIBETHOM M1€YaThIO.

B naHHBIT MOMEHT SIBJIIETCSI IPUOPUTETOM MOBBIIIEHUE KAayecTBa I€4aTH U nepepaboTka
IUTACTUKA KOTOPBIM OBLI MCIOpPYEH WJIM HUCIOJIb30BaH B HeyxaBuieica Mozaenu. Ho 310 yxke
OTJENBHBIN MPOEKT KOTOPHIM TOJIBKO MPEJICTOUT 3aHATHCS.

Jlnst medatu ucnoib3yercs monunaktua (PLA) — Ouopasnaraemsblii, OHOCOBMECTHUMBII,
TEPMOIUIACTUYHBIN, amudarndeckuid noaud3up, MOHOMEPOM KOTOPOTO SBJISIETCS MOJOYHAs
kucinoTta. CelppeM A1 MPOM3BOJICTBA CIIYXAaT €KEroJJHO BO300HOBIIIEMBIE PECYpPCHI, TaKHE Kak
KYKypy3a U caXapHbIil TpocTHHK. Mcronbp3yeTcst 11si MPOU3BOJACTBA U3JENUI C KOPOTKUM CPOKOM
Cly’kObl (IHMILEBasi YMAaKOBKa, OJHOpa3oBas IOCYJa, IMAKeThl, pas3iuyHas Tapa), a Takxke B
MeAULUHE, JUTsl IPOU3BOJICTBA XUPYPrUUECKUX HUTEH W MTU(TOB. B mpupoAHBIX yCIOBUAX CPOK
Pa3oKEHUs COCTABIIAET OT 2-X MECALEB 10 2-X JIeT.

[TonmunakTug NpUMeHseTcs A MPOM3BOJCTBA IKOJIOTMYECKM YHCTOM Oumopasziaraemoii
YIIaKOBKH, OJHOPA30BOM TMOCYAbI, CPEACTB JHUYHOM rurueHsl. buopasnaraemple MNakeTsl U3
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MOJIMJIAKTUA UCIIONB3YIOTCS B TAKMX KPYIHBIX TOProBbix cersix kak Wal mart u K-mart. Beuny
cBOEil 6HOCOBM€CTI/IMOCTH, NOJMIJIAKTU A HIUPOKO MPHUMCHACTCA B MCAULUHC, JId ITPOU3BOACTBA
XHPYPrHYECKUX HUTEH M IITU(TOB, & TAK)KE B CHCTEMAX JIOCTABKH JICKAPCTB.

HOJII/IJIaKTI/I,H OTBCUYACT KOHICIINUN YCTOﬁqHBOFO Pa3BUTHA, TaK KaK g €ro CHUHTC3a
HCIIOJIB3YIOTCSL  €KETOJHO BO30OHOBIISIEMBIE IPUPOJIHBIE PECYPCHl. YIAKOBOYHBIE H3JEIHS W3
MOJMJIAKTHAA —  OKOJOTMYECKH 4YHCTas aJbTepHATHBA TPAJAWIMOHHON OHMOHEpasaaraeMoi
yImakoBKe, Ha ocHOBe Hedtu. [3]

Pucynok 4

BrIBOABI

B npeanaraemoii pabote Obula MOAEPHU3UPOBAHA U YCOBEPIICHCTBOBAHA CHCTEMA IMOJAYU
IIJJACTUKA B 3KCTpyZAep . B nanpHelniemM miaHupyeTcss pa3BUTHE U COBEPLIEHCTBOBAHNUE TEXHOJIOTHU
, YCTpaHeHHEe 0aroB U CHW)KEHHME CTOMMOCTH TiedaTu. byner mpousBoauTcs pa3paboTka u
MOJIEPHU3allMs HOBBIX arperaroB C MOBBIILICHHBIMU XapaKTEPUCTUKaMHU TaKUE€ KaK TOYHOCTh ,
CKOPOCTh ¥ MPOYHOCTH MeYaTaeMbIX 0OBEKTOB.
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