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XAPAKTEPUCTUKA, AHAJIU3 U MPEUMMYLLIECTBA CTOMATOJIOTM4YECKUX

CAD/CAM CUCTEM

Bbicllee rocyaapcTBeHHoe yyeOHoe 3aBegeHue YKpanHbl

«YKpavHcKasa MeguMUuUHCKas cToMmaTonorndyeckas akagemus» (r. Monrtaea)

JaHHas paboTa asnaetcsa pparmeHtom HAP «HoBble
TEXHONMOIMN, COBPEMEHHbIE N YCOBEPLLUEHCTBOBAHHbIE
3yboTexHnYeckne matepmasbsl B peabunuraumm 60nbHbIX
C naTtonormen 3y004entoCTHOM cucTtembl», Nerocyaoap-
cTBeHHoM peructpauunm 0111U006304.

BctynneHme. TeopeTuyeckme OCHOBbI aBTOMaTuU-
3MPOBAHHOIO NpoekTMpoBaHusa 1 npoussoacTesa (CAD/
CAM) pasnuyHbix 06bEKTOB CHOPMUPOBANIUCL €lle B
1960-x — Hayane 70-x rogoB. [1ng 0603HAYEHUS CUCTEM
aBTOMaTU3MPOBAHHOIO NMPOEKTUPOBAHNS BO BCEM MUPE
ncnonb3yetcs abbpesmatypa CAD (ot aHrn. Computer-
Aided Design), a ana 0603Ha4YeHNss cMcTeM aBToOMaTu-
3aumm npomnseoacTea — CAM (ot aHrn. Computer-Aided
Manufacturing). Takum o6pa3om, CAD onpenensiet
obnactb reoMeTpuUYeckoro MoOOENMPOBAHUS Pa3HOO-
OpasHbiX 0OBHLEKTOB C MCMOJIb30BAHMEM KOMMbIOTEPHbIX
TexHonoruii. TepmuH CAM, COOTBETCTBEHHO, O3Ha4a-
€T aBTOMaTU3auUMIO PELLEHNS FTEOMETPUYECKMX 3a4a4y B
TEXHONOrMK NPOU3BOACTBA. B OCHOBHOM 3TO pacyer
TPaeKToOpUN OBUXEHUS MHCTPYMeHTa. [Mockonbky 3Tu
npoLecchl AONONHAT ApYr gpyra, B nutepartype 4acTto
BcTpeyaetca TepmuH CAD/CAM. WHTerpupoBaHHble
CAD/CAM cucteMbl — 3TO MakCUMasnbHO HayKoeMKue
npoAyKTbl, MOCTOSAHHO Pa3BMBaOLMECS U BKIOYAOLLMNE
B cebsi HoBeliKne 3HaHMa B 06/1aCcTM MOOENMPOBAHUSA U
obpaboTkm matepuanos [9].

Llenblo naHHOIM paboTbl ABNIOCL N3yYeHne N3BECT-
Hbix CAD/CAM - cuctem, ux TEXHOSIOMMYECKUX OCHOB,
aHanmM3 TEXHUYECKNX BO3MOXHOCTEN, a Tak Xe Npenmy-
ecTsa NpUMeHeHus Npu U3roToBIEHUN TOFO UM MHOTO
BWAA OpTONeamyeckoit KOHCTPYKLMN.

OObeKkT n MeToAbl UCCNieAoBaHMUS. VICTOYHNKN Ha-
YYHO — MEAMLMHCKOW NuTepaTypbl NO BOMNPOCY aBTOMa-
TU3NPOBAHHOIO KOMMbIOTEPHOrO0 MOAENNPOBAHNSA U U3-
rOTOBNEHUS OPTONEANYECKMX KOHCTPYKLUMIA.

PesynbraTthl UccnepoBaHmii 1 ux odcyxapeHue.
TexHONorusi M3roToBfeHUs1 3yOHbIX MPOTE30B MOCPEL-
CTBOM KOMMbIOTEPHOIO AM3ariHa U KOMMbIOTEPHOrO NMpo-
M3BOACTBA NpeacTaBnsieT coboi CNUsiIHME HECKONbKMX
HayK: MaTemMaTuku, ONTUKW, SNEKTPOHUKU, KOMMbIOTEP-
HOrO pacno3HaBaHUs M300paXeHUn C NOCAeayoLwnM
aHanmM3oM, a Takxe aBTOMaTUYeCKOro ynpaBiieHus v aB-
ToMaTmyeckom obpaboTkm. B HacTosLiee BpeMs cylle-
cteyeT 6onee gecatn supos CAD/CAM - cuctem, ¢ no-
MOLLLbIO KOTOPbIX MOXHO NPON3BOAMUTbL BKIALKM, BAHWUPSI,
KOPOHKM, Kak MoJIHble, TaK N YaCcTUYHblE, MOCTOBUOHbIE
npoTeskbl, a Tak YeNnloCTHO-NMLUEBbIe npoTe3sbl [1,2,3,5].
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He 3aBucumo ot Bupa, sce CAD/CAM - cuctemsl
MMELoT 00LLME TEXHONOrMYeckmne OCHOBBI:

— cOOp AaHHbIX;

— CMUCTeMbl aBTOMaTU3npoBaHHOro
NPOEKTUPOBaHUS;

— CMUCTeMblaBTOMaTU3NPOBAHHOIronpou3eoacTea.

3apaveli nepBoro arana sIBASeTCA MOJy4YeEHNE UC-
XOOHbIX AaHHbIX 0 3y6ax, nognexatimx BOCCTaHOBIIEHUIO,
OKPY>XaIoLMX UX TKaHAX, a Takke O COCTOsiHUM 3y6oB —
aHTaroHMCTOoB. DTO 0b6ecneynT HeobxoanumMon nHbopma-
uMeln optonega — ctomartosiora n 3ybHOro TexHuka ons
TOYHOW ANArHOCTUKN 1 BblibOpa TakTUKKN nedyeHus. B Ha-
cToqdulee BpemMsa CyLeCTBYIOT OBe MaBHble TEXHOJIOIrNn
c6opa OaHHbIX: ONTUYE€CKOro oTpaxeHna u MmexaHu-
yeckoro coopa.

OCHOBHbIM NMPUHUUNMOM TeXHUKMN ONTU4YecKoro orT-
paxeHua uin TexXHOJIOrMM na3epHoro CkKaHMpoBaHUA
ABNSAETCA NOoJlydeHNne HeoOXOoOUMbIX OaHHbBIX O pecTaB-
pvpyeMOl 4acTu nas3epHbIM OETEKTOPOM, Mocnenyio-
uee npeobpasoBaHne CBETOBOrO cuUrHana B UMdpPoBoi
C nomoLwbio ¢GoTopeuenTopa, NOAKIYEHHONO K KOM-
nbloTepy. B panbHeliwem nponcxoamT npeobpasoBaHve
LMPPOBOro cMrHana B U306paxeHne 1 0ToOpaxeHne ero
Ha akpaHe. bnarogaps BbICOKOW TOYHOCTU U3MEPEHUI Y
NMPOCTOTE TEXHONIOIMN BbINOJIHEHUA 3TOT MeTOo4 nonay4un
LUIMPOKOE pacnpocTpaHeHune. lepen wuccnepoBaHneM
3y6bl NMOKPbIBAKOTCA CcneunasibHbiIM OTpaxakwuwnm cpen-
CTBOM. V|CI'IOJ1b3y9I MPUHLUUN ONTUYECKOro oTpaxeHud, ¢
MOMOLLIbIO OpasibHOM BuaeokamMmepbl N3 CTOYHMKA CBeTa
NPOELMPYIOT CEPUN PELLETHATLIX MYYKOB Ha 3ybbl. OTpa-
>XXEHHbI CBETOBOW CUrHan GUKCMpyeTcs BUOEOKaMEPOM
1 NpeobpasyeTcs 3aTEM B HANPSXXEHNE CUITbI KOMMbIOTE-
POM, MOOK/OYEHHBLIM K ONTUYECKOMY 30HAY. 3HavyeHue
rnybuHbl NOAOCTU MNoJsly4aloT ¢ nomolbio A/V npeob-
pazoBaHust u 3D — n3obpaxeHne BO3HMKAET HA 3KpaHe
[4,6,8].

TexHoNorMsa MexaHuyeckoro cbopa npencraenser
cob0i BUI, KOHTAKTHOIMO M3MEpEHUsl, npeaycMaTpusa-
IOLEero HenoCPEeACTBEHHOE MPUKOCHOBEHNE MEXaHWU-
4YeCcKkoro 3oHga K rMrncoBomn MoOenu, Bbl60p K/Ko4YeBbIX
TOYEK U TOYKM OTCHYeTa COOTBETCTBYIOLLEro 4ucna no-
BepxHocTen 3yboB Ha rmncoBor moaenu. [JaHHble BBO-
OATCA B KOMMbOTEp Anst 06paboTku n3obpaxeHuin, a
3aTeM No HUM MOXEeT ObITb 3aBepLueHa 3D — peKkoHCTPYK-
LmMs 3yOHbIX PSA0B, YTOObI BOCNPON3BECTM CTEPEO U CO3-
naTb BUpTyanbHyto mogens CAD, koTopasi SkBMBasieHTHA
runcoson mogenu [8,9].
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B HekoTopbIx crnyyasx Gyayuiylo BUPTYyasibHYIO MO-
OeNb MOXHO MOSYYNTb, UCMOJb3Yst KOMMbIOTEPHYIO TO-
MOrpamMmy naumeHTa.

ABTOMaTuU3upoBaHHOoe npoekTupoBaHue (CAD)
VN KOMMbIOTEPHbBIA AN3aliH UCNOJb3YEeTCa 4SS BbINO-
HeHus uMbpPOBO BOCKOBOM pecTaBpaumn Ha BUPTyalb-
HOM MOAenn. BONbLUMHCTBO CMCTEM UMEIDT 6a3y AaHHbIX
0 CpefHe — aHaTOMUYeCKOM CTPOEHUM 3yOOB 1 NPOBOASAT
MOOENNPOBAHME HAPYXHOW MOBEPXHOCTU KOHCTPYKUUMN
B COOTBETCTBUWN C Hel. [JaHHble O BHYTPEHHEN NOBeEpX-
HOCTW NONy4aloT NyTeM 006aBNEHUS TONLWLMHbI aare3vB-
HOrO C/IOS1 HA OCHOBY KyJIbTM MPenapupoBaHHOro 3yoda.
BHYTPEHHME N HApPYXHblE MOBEPXHOCTU OrpaHuYyeHbl B
obnacty nUHUU Werkn onpepensemon cuctemoi. Ho
Hanbonee apPeKTMBHOE MOLAENNPOBAHNE NMPON3BOONT-
CS1 COrMacHO AaHHbIM J1Ia3epPHOro CKaHNMpoBaHus. B aTom
cny4ae HabnoaaeTCs NNAaBHOE CKOJIbXEHNE OKKIIIO3UOH-
HbIX MOBEPXHOCTEN 3yOOB 1 OTCYTCTBUE KaKuX-Nmbo 610~
kmpytowmx momeHTos [10,11,13,17].

AsTOMaTtusuposaHHoe npoussoacteo (CAM) aB-
NSIeTCH HENOCpencTBEHHbIM Npeobpas3oBaHMEM BOCKO-
BOM MOOENM B rOTOBYIO OPTONEANYECKYIO KOHCTPYKLMIO.
OTO [OCTUraeTcst C MOMOLLbI0 HEDONBLLLIOrO TOYHOrO
CTaHka C YMC/I0BbIM MPorpamMmMHbiM yripasneHmem (YY)
nnn nasepHor GopMOBOYHOM MawuHbl. Bonbwas 4yactb
cywecTteyowmx CAD/CAM — cuctem nCNONb3YIOT TOY-
Hble ppe3epHble cTaHkm ¢ YIMY co cTeneHbio cBO6OALI B
3,5 — 5, cnocobHble dpe3epoBaTb KEPAMUKY MU Ccrnna-
Bbl, W3roTaBAMBaTb KEPaMWYECKNE BUHUPLI, BKIAOKW,
KOPOHKM, MOCTOBMAHbIE NPOTE3bl N Apyrne Henpsimble
pectaspauuu. JlazepHaa GOpMOBOYHHASA MaLLMHA MOXET
CBapUTb MOJIHBIA CbEMHbIA NpOoTe3. paHuLpbl FOTOBOro
npotesa NnamMuHMpyloTcsa GOTONOAMMEPHBIM MaTepua-
nom [10,11,13,17].

MepBbii NnpoToTUn cTtomartonornyeckorn CAD/CAM —
cucTeMbl pa3paboTaH rpynnoi dpaHLy3CKnx nccneao-
Batenen Bo rmaee ¢ F. Duret B 1983 roay. ABTOpbI Npea-
CTaBunn ero Ha MexayHapoaHOW CTOMAaTOJSI0rM4eckom
KoHdepeHumn Bo PpaHumn B 1985 roay, roe HarnsoHo
NPOAEMOHCTPUPOBAM YCNELIHOE WU3roTOBAEHME Naum-
€HTY OAMHOYHOM KOPOHKM, KOTOpas 3aTemM 3adukcmpo-
BaHa B NonocTtu prta. 3T1oT npumep caenan CAD/CAM B
CTOMATONOrMM peanbHOCTbIO, a CUMCTEMA NMOJy4mna Ha-
3BaHne DURET. MaBHbIi NpuHUmMn ee paboTbl 3ak/to-
YaeTCsq B MCNOJIb30OBAHUN SIEKTPOHHOIO OMTUYECKOro
MeToda. YTtobbl nonyunTb oTobBpaxeHue 3yba UCNOosb-
3yeTcs ONTMYECKMIA OTTUCK, 3aTEM OH nNpeobpasdyeTcs B
uncdposon popmart, BBOOUTCH B KOMNLIOTEP, IAe reHepu-
pyeTcsi TpeXMepHOe M300paxeHne U Co30aeTcs BUPTY-
anbHas KOHCTPYKUMS npoTes3a. Ha okoH4YaTensHOM aTane
bpesepyeTca Henpsimas pectaspaumsa. B nocnenyowem
cuctema DURET 6bina ycoBeplleHCTBOBaHA KOMMaHU-
eli Sopha Bioconcept company (PpaHuusi), nocne yero
cTtana useectHa nop HaseaHnem SOPHA DURET. BHe-
CEeHHble MoandUrKaLmMm NO3BONSIIOT aAaNTUPOBaTb MEX-
YEnOCTHbIE COOTHOLLEHUS N YCTaHaBNNBATb 3yObl B LIEH-
TpasnbHOM okKto3un. Cuctema cnocobHa obpabaTtbiBaTb
Kepamuyeckue matepuansl U TMTaHOBbLIN crinas [14].

Cuctema CEREC (LUBeiuapus) 6blna COBMECTHO
paspaboTaHa 1 co3gaHa ctomartosiorom Mormann v UH-
XeHepoM Brandetini, BnepBblie BbicTaBneHa B Lijopuxe B
1986 roay. Cnuctema cocTouT N3 TPEXMEPHOWN BHYTPU PO-
TOBOW Kamepsbl, aucnnes, knasnatypsbl, Tpekbona, ¢ppe-
3EpHOro CTaHka, a Takke NporpaMMHOro obecneyeHuns

06paboTkn n3obpaxeHuii n nporpaMmmHoro obecrede-
HUs 06paboTKM AaHHbIX. icnonb3yeTcs B OCHOBHOM A1si
paboTbl Cc kepamukoli [12].

Cuctema CEREC 3D, BbinyuweHHas B 2003ropny,
yCTpaHuna MHOrMe HegoCTaTky Npeablaylmx Mogenen.
Bnarogaps OONOMHEHMIO MHOMOMEPHOW TOYKW 3PEHUS,
VMHTYUTMBHO MOHSATHOrO MHTEpdeinca pelleHbl MHorve
npobnemMbl B MPOLECCE CO30aHNSA HEMNPSIMbIX pecTaBpa-
umin. Monb3oBaTenu MoryT HabnaaTh N OLEHWBATb NPO-
EKTHYIO pecTaBpaumio ¢ Nboro yrna, peaakTmposartb U
M3MEHATb OTOOpaxaeMble Ha 3KpaHe KOMMNbIoTeEPA 00b-
€KTbl C MOMOLLIbIO BUPTYaJIbHbIX MHCTPYMEHTOB. YnyuLle-
Hue B paboTe KOCHYNOCb 1 MPUMEHEHUSI HOBbLIX MaTepu-
anoB, TakMx Kak okcug, umpkoHusi. C NnoMOLLbIO CUCTEMBI
CEREC 3D cTtano BO3MOXHbIM MPON3BOACTBO BCEX KEpa-
MUYECKNX BKNAA0K, BUHMPOB W NOJTHbIX KOPOHOK [7].

Cuctema KaVo Everest, cogepxalas 3y60TexHu-
yeckuii Habop cuctembl CAD/CAM, 6bina npencrasneHa
Hemeukon komnaHunen KaVo Dental B 2003 roay. OHa co-
cTouT U3 ckaHepa 418 c6opa AaHHbIX, CUCTEMbI aBTOMAa-
TU3MPOBAHHOIO NMPOEKTUPOBaHUsI, PE3EPHOro cTaHka ¢
Yrly, cuctemMsl criekaHus, APYyrvix creunaibHbiX Matepu-
asnos, NPUMeHsIeEMbIX B 3yOOTEXHUYECKO aboparopuu.
Cuctema no3Bo/ISIET IPOU3BOANTL BCE BULbLI HECbEMHbIX
Kepammdeckmnx KoHCTpykumii. OcobeHHocTbio KaVo Ever-
est aBNSETCS BO3MOXHOCTb M3roTaBAMBaTb Kepamuye-
CKNE MOCTOBUAHbIE NPOTE3bl NPOTAXEHHOCTLIO 45 MuUn-
nnmeTtpos [15].

Cuctema ProCERA AllCeram (aBTopbl Andersson u
Oden) 6bina COBMECTHO pasdpaboTaHa U uUccneaoBaHa
komnaHmsamm Nobel Biocare AB n AB Sandivk Hard of Ma-
terials (LUBeuwns) n BnepBblie npeactaeneHa B Lsenua-
pun B 1987 rogy. Cuctema COCTOUT U3 ABYX KOMMOHEH-
ToB CAD/CAM [13,16].

MosiBNeHME HOBLIX MaTepuanoB CnocobCcTBOBAO
pa3paboTke HoBblx CAD/CAM — cucTtem ans nx obpabor-
k1. B 2002 rogy Hayat BbINYCK LIMPKOHNEBOW KEPAMUKUN
CERCON c npo4HocTblo Ha n3rmnb 6onee 4yem 1300 MPa.
OTOT BMJ, CTOMATONOMMYECKOM KepaMmKK, Kak Hanbonee
Kpenkuii, NPUMEHSIeTCA ONsi U3roTOBJIEHUS MOCTOBUA-
HbIX NPOTe30B. [ns 06paboTkM TAaKOro CBEPXNPOYHOro
MaTepuana Obina pa3paboraHa CAD/CAM - cuctema
Cercon Degudent. AHanornyHas CAD/CAM - cuctema
LAVA npepgHasHadyeHa g1 n3rotoBieHUs N3 oKkcuaa ump-
KOHUS BCEX BMOOB KEPaAMUYECKMX KOPOHOK, MOCTOBUA-
HbIX MPOTE30B U abaTMEHTOB, pa3paboTaHa 1 cospaHa
komnaHmen 3M ESPE. Cuctema LAVA cocTOUT 13 BbICO-
KOTOYHOro ckaHepa, nporpaMmmHoro obecneyenuns CAD,
CUCTEMbI U3MESbYEHUS, NeYn AN CNeKaHus U Apyroro
Heobxoammoro obopyaosaHus [18].

CAD/CAM - cuctema Delcam (BenukobputaHus)
VIMEET LUMPOKOE TEXHMYECKOE MpUMeHeHne. Ho kpome
39TOro B €€ apceHasie eCTb MHOXECTBO MEOMULIMHCKUX, B
TOM 4YMCNIE U CTOMATONOMMYECKNX, MPOrpamMm, No3BONS-
IOLLMX HE TONIbKO dpes3epoBaTb Kepammuyeckme 3ybonpo-
TE3Hble KOHCTPYKLIMMK, HO TakXe NPOEKTUPOBATbL U U3ro-
TaBnMBaTb YENIOCTHO-NULEBbIE NPOTE3bl [3].

BbiBoabl. COBpEMEHHbLIE TEXHONOTMN HOTOOMTUKU,
KOMIMbIOTEPHOr0 aHanM3a n306paxeHunii, NOCNeayOLEro
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npon3BoAcTeBa U 06paboTKn MMET pag NPENMYLLECTB
nepen KnacCUYeCKUMMU TEXHONOTNSMU U3rOTOBJIEHUS
3yOHbIX NPOTE30B. B YyacTHOCTM, cokpalleHue oo 1 konm-
yecTBa I'IOCGLLI,GHVII7I Ana nauneHTa, CHUXeHne Harpyskum
Ha Bpaya, He TpebyeTcsa ydyacTus 3yOHOro TexHuka, He
OCYLLECTBISAETCA NMPOLECC NINTbSl, BKOHOMATCS MaTepua-
nbl, TPYA 1 Bpemsi. OpToneanyeckne KOHCTPYKLMN yooB-
JIETBOPSIOT BLICOKNE 3CTETUYECKNE TPEOOBaHUS, UMEIOT
MOBbILLUEHHYIO MPOYHOCTb. [peLe3noHHas TOYHOCTb U3ro-
TOBNEHUS KOHCTPYKLNIA, BOBMOXHOCTb MOOENNPOBaHMS

NOBEPXHOCTUN BLICOKOW CNOXHOCTU, a Takke obpaboTka
nobbIX MaTepuanos, no3Bonunu ucnonb3osats CAD/
CAM TexHonornm B opTonegn4yeckor CToMaTonoru.
MepcnekTuBbl AanbHenwmx
HUIA. YCOBEPLUEHCTBOBAHWE W3rOTOBAEHUS 3YOHbIX U

uccneposa-

YeJIIOCTHO-NNLUEBLIX NPOTE30B B HanpaeineHnn OoT py4yHO-
ro ynpasJjieHna TeXxHon0orm4eckmm npoueccom go aBTo-
MaTU3NPOBAHHOIO MPOEKTUpPOBaHNA 1 aBTOMaATU3aLUNN
npoun3soacTea.

—_
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XAPAKTEPUCTUKA, AHANI3 | NEPEBATU CTOMATOJIOIN4YHUX CAD/CAM CUCTEM

Uinb JlindpeH, Xe YxuusaH

Pe3tome. B cTaTTi npeacraBneHa xapakrepucTurka icHytoumnx ctomatonoridyHux CAD/CAM cuctem: DURET, SOPHA

DURET, CEREC, CEREC 3D, KaVo Everest, ProCERA AllCeram, Cercon Degudent, LAVA, Delcam, Bka3aHO 3aCTOCyBaH-
HS1 4719 BUTOTOB/IEHHS TOMO YU iHLWIOrO BUAY OPTONEAMNYHOI KOHCTPYKLUIi. 3A4INCHEHWIA aHani3 iXx TEXHONOrYHNX OCHOB Ta
TEXHIYHNX MOXJIMBOCTEN, MOKa3aHi nepeBarv nepea KnacuyHnMm MetTogamMmm BUroTOBIEHHSAM NPOTESIB.

KniouoBi cnoBa: aBToMaTn3oBaHe NPOEKTYBAHHSA, aBTOMATN30BaHE BUPOOHMLTBO.
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XAPAKTEPUCTUKA, AHAJTIU3 U MPEUMYLLECTBA CTOMATOJIOTMYECKUX CAD/CAM CUCTEM

LUnHb JInHdpeH, Xe YrxuusaH

Peslome. B ctatbe npencraeneHa xapakTepucTmka CyllecTBylowmx ctomaTtonornyecknx CAD / CAM cuctem:

DURET, SOPHA DURET, CEREC, CEREC 3D, KaVo Everest, ProCERA AllCeram, Cercon Degudent, LAVA, Delcam,
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METOAM | METOAUKU

YKa3aHO npuMeHeHune ana n3rotosaeHna Toro nnm MHoro snga OpTOHe,D,IA‘-IeCKOV’I KOHCTPYKUMW. I'IpOBe,u,eH aHanm3 nx
TEXHONOMMYECKNX OCHOB N TEXHNYECKMX BO3SMOXHOCTEN, MOKa3aHbI npenMyllecTBsa nepen Knaccnyeckmmm metogamm
n3roToesieHnem npoTe3os.

KnioueBsbie cnoBa: aABTOMATU3NPOBAHHOE NPOEKTUPOBaHME, aBTOMaTU3NPOBaHHOE NPON3BOACTBO.

UDC616. 31: 614. 255. 6. 28. 004

Identify, Analyze and Benefits of Dental CAD / CAM Systems

Qin Lingfeng, He Zhigiang

Abstract. Theoretical foundations of computer-aided design and manufacturing (CAD/CAM) of various objects
were formed back in 1960 - the beginning of the 70s. To refer to computer-aided design worldwide abbreviated CAD
(Computer-Aided Design), and to refer to automation systems — CAM (Computer-Aided Manufacturing).

The aim of our work was to study according to the sources of literature known CAD / CAM - systems and technological
bases, analysis of the technical possibilities, advantages of the use in the manufacture of a particular type of prosthesis.

The technology of manufacture of dentures by computer-aided design and computer aided manufacturing
represents a fusion of several sciences: mathematics, optics, electronics, computer image recognition with subsequent
analysis, as well as automatic control and automatic processing. Currently, there are more than ten kinds of CAD/CAM
— systems that can be used to produce inlays, veneers, crowns both complete and partial, bridges, and maxillofacial
prostheses. Regardless of type, all CAD/CAM - systems have common technological basis: The collection of data; The
computer-aided design; The computer-aided manufacturing.

The first prototype of the dental CAD / CAM - system developed by a group of French researchers led by F. Duret
in 1983. The main principle of her work is the use of electronic optical method. To obtain an image of the tooth using
an optical impression, then it is converted into a digital format, entered into the computer, where generated three-
dimensional image and creates a virtual design of the prosthesis. In the final step is milled indirect restoration.
Subsequently, the system was improved by DURET Sopha Bioconcept company (France), after which she became
known as SOPHA DURET. System CEREC (Switzerland) was jointly designed and developed a dentist and an engineer
Mormann Brandetini, first exhibited in Zurich in 1986. System CEREC 3D, released In 2003, eliminated many of the
shortcomings of previous models. With the help of CEREC 3D is made possible the production of ceramic inlays,
veneers and full crowns. System KaVo Everest, containing a set of dental CAD / CAM, was presented by the German
company KaVo Dental in 2003. The system allows all kinds of fixed ceramic constructions. To deal with this heavy-duty
material was developed CAD / CAM - system Cercon Degudent. A similar CAD / CAM - LAVA system is designed for
the manufacture of zirconium oxide all ceramic crowns, bridges and abutments designed and developed by 3M ESPE.
CAD / CAM - system Delcam (UK) has a broad technical application. But other than that its arsenal is a set of medical,
including dental, programs that not only milled ceramic denture design, but also design and manufacture maxillofacial
prostheses.

Conclusions. Modern technology photo optics, computer image analysis, subsequent production and processing
have several advantages over the classical technology of manufacturing dentures. In particular, the reduction in the
number of visits to 1 for the patient, reducing the burden on the physician does not require the participation of the
dental technician, not the process of casting, saving materials, labor and time. Orthopedic design meets high aesthetic
demands have increased strength. High precision manufacturing structures, the ability to model the surface of high
complexity, as well as treatment of any materials allowed the use of CAD / CAM technology in prosthetic dentistry.

Keywords: Computer-Aided Design, Computer-Aided Manufacturing.
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