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INOCEBHBIE MAIINHBI C THEBMOJANCKPETHBIMUA
BBICEBAIOIIIUMHU CUCTEMAMM JIJ151 PABOTBI
B UHO®OPMAIIMOHHBIX CUCTEMAX 3EMJUIEAEJINA

B.B. AmeHI, A.T.H., Ipogdeccop, A.A. IankoB', K.T.H., I0IIEHT,
1 A.B. l[ler.uosl, K.T.H. IOUEHT, C.I-!. Fepsz, K.T.H., I0HeHT
LlenmpanvHoyKpaunckuli HAYUOHANbHBIL MEXHUYECKUL YHUgepcumenm,

2. Kponusnuyxuii, Yxkpauna
“Kumomuperuii azpomexnuueckuii koanede, 2. Kumomup, Vepauna

Beenenue

Pa3BuTHe TeXHMUYECKHX CPEACTB JAJS MOCEBAa HAIPABJIEHO Ha TOBBI-
LIeHNEe MPOU3BOAUTENBHOCTH, YHUBEPCAJIHHOCTH M HAA&KHOCTH, YIyd-
LIEHHE Ka4yecTBa, CHUYKEHHE DHEPro€éMKOCTH U CTENEeHH MOBPEKICHUS
cemsiH. C 1enbio MoBbIIEHUS 3(PPEKTUBHOCTH PabOTHI TOCEBHBIX Ma-
IIMH TpeOyeTcs MOMCK HOBBIX TEXHHYECKUX pelieHuil. JIns BbImonHe-
HUSl yKa3aHHBIX YCIOBHUI HCcieqyeTcs HampaBlieHHE M0 pa3paboTke u
MPUMEHEHUIO B TIOCEBHOW TEXHUKE YCTPOWCTB, pabOTAIOMIMX C MpHUMe-
HEHHEM DJIIEMEHTOB ITHEBMOHUKH [ 1, 2].

OcHoBHas YacThb

Cxema pa3paboTaHHOMN BBICEBAOIEH CUCTEMBI IS PSAIKOBOIO MOCE-
Ba, B KOTOPYIO BXOJISIT ammapaTthl TUCKPETHOTO JISHCTBUS C DIIEMEHTaMH
MTHEBMOHUKH, IIpeJicTaBleHa Ha puc. 1.

Cucrema paboTaer cieayronmM oOpa3oM. BkioyaeTcs HMCTOYHHMK
M30BITOYHOTO JaBJieHUS 4 U cTa0miIM3aTopoM | ycTaHaBIMBaeTCs 3Ha-
YeHUE JIaBJICHHS B CETH, KOHTPOIHPYEMOE MaHOMETPOM 9 U peryiu-
pyemoe npocceneM 8. Ilpu mepeMernieHMH MamIMHBI MO MO0 AATYHK
CKOpOCTH 17, yCTaHOBJIEHHBIN B OJIOKE YIpaBJICHUS, TeHEPUPYET IMHEB-
MOWUMIMYNbCHI, TOCTYMAMONKe B OJIOK, COCTOSIIMKA W3 DIIEMEHTOB
11...16, rae mpoucxoauT ux obpaborka. KannbOpoBaHHBIE UMITYIIBCHI
nofaroTcs Ha ycmutensb 10, OTKyaa OHM TI0 TMHUSIM 7 HaIlpaBISIOTCS K
anmapatam 3. [Ipu NOCTyIIIEHMH WMIYJIBCOB B amnmapaTthl MPOHCXOAUT
1o/1aua MOpIKHi CEMSH 0 CeMANpoBoaaM 6 B COTHUKH 13.

PaGounii mpoliecc BbICEBAIOIICH CHUCTEMBI TUCKPETHOTO ACHCTBHS C
3JIEMEHTaMH MTHEBMOHUKH JUTS TYHKTHPHOTO TIoceBa (pHc. 2) aHaJIOTH4eH
MPEJCTaBJICHHOMY Ha puc. 1. 31ech KaarnOpOBaHHBIC UMITYJIbChI TIOJAF0T-
Csl Ha yCWJIUTENH 23, OTKyJa HampaBisAtoTcs K annaparaM. [Ipu moctyn-
JIHUH UMITYJIBCOB B anmapaTthl IPOUCXOAHUT BEIOPOC CEMSIH.
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Pucynok 1 — CxeMa ITHEBMOIUCKPETHOH BBICEBAIOIIECH CHCTEMBI TSI PSIIKOBOTO TIoceBa: 1 —
CTabmIII3aTop JABJIEHNUST; 2 — CHIIOBBIE ITHEBMOIPOBO/IBL; 3 — BBICEBAIOIINI arapar;
4 — MCTOYHMK M30BITOYHOTO JIABNICHUS; 5 — QUIIBTP; 6 — CeMSTIPOBOIBI; 7 — CUTHAJIGHBIS
TTHEBMOIIPOBOIEL; 8 — poccent; 9 — maHomeTp; 10 — ycHmTeIh ITHEBMOMMITYITBCOB;
11, 12, 14, 15, 16 — >neMeHTHI ITHEBMOHVKY; 13 — comHukwm; 17 — MpUBOTHOE KOJIECO
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Pucynok 2 — Cxema ITHEBMO/IUCKPETHOMN BBICEBAIOIICH CHCTEMBI ISl ITyHKTHPHOTO
roceBa: | — BBICEBAIOIINIT ammapar; 2 — OyHKep; 3 — MuTaTenb; 4 — BO3IYXOBO;
5 — owIBTP; 6 — NICTOYHUK NMUTAHUS; 7 — CTAOWIIN3ATOpP JABICHUS; 8 — MAaHOMETD;

9, 10 —mopt; 11 — mHAMKATOp; 12 — TPYOKM CHHXPOMMITYIBECOB; 13 — KOHTpOIBHAS
TpyOKa; 14 — onopHoe Koneco; 15 — pemenHas nepenaya; 16 — nepdoauck; 17 — naTauk
ckopoctH; 18 — kopiryc 65oka ynpasnenus; 19 — curHansHbIH KaHai; 20 — GJI0K KOHTPOJIS

BEICeBa; 21 — MpuEMHBIH O510K; 22 — IMHUS 33IePKKU;23 — YCHITUTENb NMITYIILCOB
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Hopma BeICcEBa B cHcTeMax yCTaHABIMBAeTCsS CMEHOW TMO3WIUH JaT-
YHKa CKOPOCTH OTHOCHTENbHO mepdoaucka 16. OHa Takke MOXKeET pe-
TYJIMPOBAaThCS U3MEHEHHEM YaCTOTHI €r0 BpalleHHs.

B mporecce moneBbIX HCHBITAHUA pa3pa0dOTaHHBIE BBICEBAOIIHE
CHCTEMBI YCTaHaBIHMBaJIKCh Ha pamy KynbtuBaTopa KPH (puc. 3, a) u Ha
cesuiky CYIIH (puc. 3, 6). DT0 NO3BOJSIET CO3/IaBaTh YHUBEPCAIbHBIC
CpeACTBa MEXaHU3aMK Ha 0a3e CTaHAAPTHBIX [IACCH.

PI/ICyHOK 3 — [ToceBHBIE MAIIMHBI C MHEBMOJAUCKPETHBIMHU BbICEBAIOIIIUMU CUCTEMAMU
B IIPOLCCCE MOJIEBBIX WCTIBITAaHUM: a — YHHUBEPCAJIbHas CEAIKa-KYJIbTUBATOP Ha IOCCBE
Tpeunxu; 00— IMYHKTUPHAsA CEsJIKa Ha MMOCEBE MOACOITHCYHHKA

JIckpeTHOe AelCTBHE BHICEBAIONIMX CUCTEM YIydIlIaeT BO3MOKHOCTH
nux O6’L€)II/IH€HI/ISI C DJICKTPOHHBIMU KOMIIOHEHTAMM, I1O3BOJIAA CO34aBaTh
MEXaTPOHHBIE CUCTEMBI VIIPaBIEHUs, U, KaK ClIeAcTBHE, Oonee dhdek-
THBHO OCYILECTBJISATh aBTOMAaTH3AI[MI0 PaboYero mpoiiecca, HarpuMep B
MH(OPMAITMOHHBIX CHCTEMaX 3eMJICICIHSL.

3aka0uenune
IpeacraBieHHble TEXHWUYECKHE pEIICHHWS ONPENEIiOT HOBOE
HarpaBJICHUC ITIOBBIIIICHUA 3(1)(1)CKTI/IBHOCTI/I MEXaHu3alnun u
nH(OpMaTH3aIMKM TOCEBHBIX PabOT — HCCIIeNOBaHUE, Pa3paboTKy U
MPUMEHEHHE BBICEBAIOIINX CHCTEM JMCKPETHOrO JEHCTBHS HA OCHOBE
3JIEMEHTOB ITHEBMOHUKU.
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U3rOTOBJIEHUE JETAJEN MAILIMH .
C IIPUMEHEHUMEM AJJ/IMTUBHBIX TEXHOJIOI'U

H.K. Toaouko, A.¢.-M.H., npogeccop, H.H. PoMmaHIOK, K.T.H., 101I€HT,
0.B. Cokoua, cT. npenoaasarteJb
Benopyccruil 2ocydapcmeenmblil azpaphwlil MEXHUYeCKUll YHUGepCcumen,
2. Munck, Pecnybnuxa Benapyce

Beenenue

AnuTHUBHBIE TeXHOJOTUU (TexHoioruu 3D-meyaTH) Xapakrepusy-
FOTCSl YHUKAJIbHBIMH BO3MOYKHOCTSIMHU OBICTPO M KAUYECTBEHHO CO3/1aBaTh
M3JIENUS CJIOKHBIX (POPM HEIOCPEICTBEHHO 0 X KOMITBIOTEPHBIM 3D-
MozensiM. M3BecTHO OoJiee ecaTka pa3HOBUIHOCTEH 3THX TEXHOJOTHH,
Pa3IMyaroIUXCsl IPOLECCaMU MOCIOMHOTO IIOCTPOEHUST U3JENUN U pac-
XOJHBIMU MaTepuajiaMd. BONIBIIMHCTBO HMX BO3HHMKIO Ha pyOexe
1980-x—-1990-x romoB. IlepBoHawalbHO WX HA3BIBAIM TEXHOJIOTHSIMHU
OBICTPOrO MPOTOTUITMPOBAHMUS, TAK KAK OHW B OCHOBHOM IpEJHa3Haya-
JIUCh 71 CO3JaHus MPOTOTUIOB M3leNnui. B mocnegHue rojpl 3TH TEX-
HOJIOTUHM HaxXOJST BCe 00JIee MUPOKOES TPUMEHEHHE JIJIsl IPSIMOTO U3T0-
TOBJICHUS Pa3IUYHBIX U3JIENNI U3 METAUIOB U IJIACTUKOB. B OCHOBHOM
OHM HCHOJB3YIOTCA B MAIIMHOCTPOEHUH, NIPEXK/IEC BCEr0, B aBUAKOCMU-
YEeCKOW M aBTOMOOMJILHOM OTpaciisix. B gaHHOH cTaTbe cuenaH KpaTKHid
0030p MPOMBIIIIICHHOTO TPUMEHEHUS aJIMTUBHBIX TEXHOJOTHH IS 13-
TOTOBJICHMS J€Tajel MalluH.

OcHoBHas YacThb
AJMTUBHBIE TEXHOJOTUM TMONYYUIIM 3aMETHOE paclpocTpaHEHUe
IUIA IPAMOTr0 U3TrOTOBJICHUA [Le'raneﬁ MallvH CPaBHUTEIIBHO HCIABHO —
B TMOCTIEJHUE HECKOJbKO JieT. Hike mpeacTaBieHbl HEKOTOpBIE Xapak-
TEPHBIE IPUMEPBI ITPOMBIIIIEHHOIO OCBOEHUS ITUX TEXHOJIOTUH.
Kommnanus Ford (CILIA) ¢ 2015 r. npuctynuia K CO3aHUIO C TIOMO-
b0 aAAUTHBHBIX TEXHOJIOT U [Le'raneﬁ JABUTAaTEIsI HA TOHOYHOM aBTO-
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