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BBenenue B KOMIIBIOTEPHYIO CTOMATOJOTUIO
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Bﬂaronap;l CBOEH BBICOKOM TOYHOCTH, IMTPOMU3BOAUTCIBHOCTH U YHUBEPCAJIbHOCTH PEIIACMBIX
3aJ1a4 I/IH(bOpMaI_[I/IOHHBIC TEXHOJIOTMH HE MOTJIM HE HAaUTH IIPUMEHCHUA B MEJUIINHE U, B
4aCTHOCTH, B CTOMATOJIOTNH. INossBUIHCH JAaXX€ TCPMHUHBI «CTOMATOJIOrHYECKas I/IH(bopMaTI/IKa» n
«(KOMIIBIOTCpHAas CTOMATOJIOT U .

[{udpoBbie TEXHOJIOTHH MOTYT HCITOJIb30BaThCSI HA BCEX JTAIaX OPTONECIUIECCKOTO JICYCHUSI.
CylIecTBYIOT CHCTEMbl aBTOMATH3HUPOBAHHOTO 3aIIOJIHEHUS U BEICHUS Pa3InYHBIX (HOpM
MEIUIIMHCKOM JoKkyMeHTanuu, Hanpumep Kodak EasyShare (Eastman Kodak, Rochester, N.Y.),
Dental Base (ASE Group), ThumbsPlus (Cerious Software, Charlotte, N.C.), YacTHas npakTuka
cromarosiora (DMG), Dental Explorer (Quintessence Publishing) u np. B aTux nporpammax
MMOMHUMO aBTOMATHU3aI[UK PabOThI C JOKYMEHTAMH MOKET MPUCYTCTBOBATh (PYHKIIHS
MOJICITMPOBAHUS HA DKpaHE KOHKPETHOM KIIMHMYECKOW CUTYAIlMU U MPEIIaracMoro rjiaHa
JICYEHHUS CTOMATOJIOTMYECKUX MAlMEHTOB. YKE CYIIECTBYIOT KOMIBIOTEPHBIE TPOTPaAMMBbI,
KOTOpbIE UMEIOT BO3MOXKHOCTh paclo3HaBaHus rojioca Bpaya. BriepBbie Takas TEXHOIOTHS ObLiia
npuMeHeHa B 1986 r. komnanueit ProDenTech (Batesville, Ark., USA) npu co3ganuu
ABTOMATU3UPOBAHHOM CUCTEMBI BEJICHHUS METUIIMHCKOM nokyMeHTaruu Simplesoft. 13 Takux
cucTeM Haubolee BocTpeboBaHa cper aMepukaHcKkux cromatonioroB Dentrix Dental Systems
(American Fork, 2003).

KomnbroTepHast 06padoTka rpadudeckoii nHpopManuy No3BojsieT ObICTPO U THIATEIBHO
o0cIie10BaTh MalKeHTa ¥ MoKa3aTh €ro Pe3ylbTaThl Kak cCaMOMY MallUeHTY, TaK U APYTUM
cnenuanucram. [lepBbie ycTpoicTBa TSl BU3YaTIU3aI[MH COCTOSIHUS MOJIOCTH PTa MPEACTABIISIH
co0oi MOIM(HUIMPOBAHHBIE HIOCKOTBI M ObUIH JOpOTUMU. B HacTosimiee BpeMs pa3paboTaHbl



pa3zHooOpa3HbIe BHYTPUPOTOBEIE U poBbie (hoTo- 1 BUuaeokamepsl (AcuCam Concept N
(Gendex), ImageCAM USB 2.0 digital (Dentrix), SIROCAM (Sirona Dental Systems GmbH,
Germany) u n1p.). Takue mpuOOPHI JIETKO MOIKITIOYAOTCS K TIEPCOHATBEHOMY KOMIIBIOTEPY H
MPOCTHI B HCIIOJIb30BaHUU. [[JIs1 pEHTI€HOJIOTHYECKOTO 00CIeIOBaHUS BCE Yallle UCIIOJIB3YIOTCS
KoMIbloTepHbIe pagroBusnorpader: GX-S HDI USB sensor (Gendex, Des Plaines), ImageRAY
(Dentrix), Dixi2 sensor (Planmeca, Finland) u ap. HoBble TEXHOJIOTHH TIO3BOJISIOT
MUHUMH3HPOBATH BPEIHOE BO3/ICHCTBHE PEHTTEHOBCKUX Jy4el U TOIydUTh 00Jiee TOUHYIO
nHpopmanuto. Co3aaHbl TPOTPaMMBbI M YCTPOICTBA, aHATTM3UPYIOIIUE IBETOBBIE TIOKA3aTEIN
TKaHel 3y0oB, Harpumep cuctemsl Transcend (Chestnut Hill, USA), Shade Scan System,
(Cynovad, Canada), VITA Easyshade (VITA, Germany). DT ycTpOWCTBa IOMOTAIOT
OTIpEICIUTH IBET Oymymel pecraBpanuu 6oyiee 0ObEKTUBHO.

EcTh KOMIBbIOTEpHBIE TPOTPAMMBI, IO3BOJISIONINE Bpauy U3y4YUTh OCOOEHHOCTH
APTUKYIIOUOHHBIX )IBI/I)KGHI/H\/JI 1 OKKJIIO3MOHHBIX KOHTAKTOB IMMAlIUCHTAa B AHUMHUPOBAHHOM
00BEMHOM BHJIE Ha KpaHE MOHUTOpA. DTO — TaK Ha3bIBa€Mbl€ BUPTYyaJbHbIE, UK 3D
apTukynsaropsl. Hanpumep, nporpaMmsl 17151 GyHKIIMOHAIBHON AUarHOCTUKU U aHAJIU3a
0CO0EHHOCTEN OKKITIO3HOHHBIX KOHTAKTOB: MAY A, VIRA, ROSY, Dentcam, CEREC 3D, CAD
(AX Compact). s BeIOOpa ONTUMAITEHOTO METOA JICYCHHS C YIETOM 0COOCHHOCTH
KIIMHAYECKOM CUTyaluu p33pa6OTaHBI ABTOMAaTU3HUPOBAHHBIC CUCTEMBI IIJIAHUPOBAHUS JICUCHU .
Jlaxxe TIpoBeJIcHUE aHECTE3UH MOXKET KOHTPOJIMPOBATH KOMITBIOTED.

TexHoJorus ABTOMATU3UPOBAHHOI'O NIPOCKTUPOBAHUA U U3TOTOBJICHUSA 3y6Hle MpoTE30B

ne ASwXP o

¢ npuMeHeHueM 3 D TexHoJiorumn

HecMotpst Ha MHOTOOOpa3ue, OCHOBHOM MPUHIIAIT PAOOTHI BCEX COBPEMEHHBIX
cromatosiorndeckux CAD/CAM cucTeM COCTOUT U3 CIEAYIOMINUX ITAMOB:

1. COoop maHHBIX O penbede MOBEPXHOCTH MPOTE3HOTO JIOKA CIIEIUAIBHBIM YCTPOWCTBOM H
npeoOpa3oBaHue MOTYYCHHONH HHPOPMAIUK B TUPPOBOIA (hopMaT, MpUeMIIEMBbIN s
KOMIIBIOTEPHON 00pabOTKH.

2. I[MocTpoeHre BUPTYyaIbHOU MOJIETH Oyayliei KOHCTPYKIIMHU MPOTE3a C MOMOIIBI0 KOMITBIOTEPa
U ¢ yueToM noskenanuii Bpaua (3tan CAD).

3. HemocpeacTBeHHOE M3rOTOBJIEHHE CAaMOT0 3yOHOTO MPOTE3a HAa OCHOBE MOJTYYEHHBIX JaHHBIX
C IOMOILBIO YCTPOUCTBA C YUCIOBBIM MPOTPAMMHBIM YIIPABIEHUEM M3 KOHCTPYKIIMOHHBIX
Matepuanos (3tan CAM).

Coop nannbix aas cuctembl CAD/CAM

Cuctembl CAD/CAM 3HauuTENBHO OTIIMYAIOTCS MEXIY COOOH Ha dTare cOopa TaHHBIX.
CunteiBaHMe HHPOPMALIUU O perbede TOBEPXHOCTH U TIepeBo/l ee B u(poBoi popmar
OCYIIECTBISAETCS ONTUYECKUMHU MIIM MEXaHUYECKMMH LU(PPOBBIMU MPeoOpazoBaTeIIMU
(mururaitzepamu). OCHOBHOE OTIMYUE ONTUYECKOTO CIIENKa OT 0OBIYHOM MII0CKOH Lu(ppoBoii
¢dororpadguu 00bEKTa COCTOUT B TOM, YTO OH SIBJIICTCS TPEXMEPHBIM, T.€. KaXKIas TOUKa



MMOBCPXHOCTU UMECT CBOU YCTKHUEC KOOPAMNHATHI B TPEX B3aAUMHO ICPIICHAUKYIISIPHBIX
TJIOCKOCTSX. Y CTPOMCTBO TSI OJTy4EHUSI ONITHYECKOTO CIIENKa, KaK MPaBUIIO, COCTOUT U3
MCTOYHMKA CBETa U (POTONATUMKA, TPEOOPA3YIOIIET0 OTPAKEHHBIN OT 0OBEKTa CBET B IIOTOK
ANIEKTPUYECKUX UMITYNIbCOB. [locnennue onugpoBbIBaIOTCS, T.€. KOAUPYIOTCS B BUJE
nocienoBarenbHOCTH UG 0 U 1, U IepearoTcss B KOMIBIOTEp I 00paboTKu. BoIbIIMHCTBO
ONTHYCCKUX CKAHUPYIOIINX CUCTCM UCKIIOYHUTCIbHO YYBCTBUTCIIBHO K PAa3JIMYHBIM (baKTOPaM.
TaK, He60J'IBIH06 JABVOKCHUC IMTAIMCHTA B IMTPOLECCE MOJTYUCHHUA U HAKOIUICHUA JaHHBIX IIPUBOJUT
K HCKOKEHHUI0 HH(OPMAIINY U YXYAIIAET Ka4eCcTBO pecrtaBparuu. Kpome Toro, Ha TOYHOCTH
OTITHYECKOTO CII0cO0a CKAHUPOBAHUS CYIECTBEHHO BIIUSIOT OTPAXKAIOIINE CBOMCTBA MaTepHalia
Y XapakTep N3y4aeMoi MOBEPXHOCTH (TJ1a/IKasi OHA WJIH IIepoXoBartas). MexaHnueckue
CKaHHPYIOIIUE CUCTEMBI CYUTHIBAIOT HH(OPMAIIHIO € peibeda KOHTAKTHBIM 30HI0M, KOTOPBIH
IIar 3a marom rmepeaBUraeTcs 1o MOBEPXHOCTH COTJIACHO 3aJjaHHOU Tpaektopuu. [Ipukacasch k
ITIOBEPXHOCTH, YCTPOMCTBO HAHOCUT HA CIIEIMAIIBHYIO KAPTY IPOCTPAHCTBEHHBIE KOOPIMHATHI
BCEX TOUCK KOHTAKTa U OIII/I(prBBIBaeT HXx. HJ’IH obecrieueHnsa MaKCUMaJIbHON TOYHOCTH B
MpoIIecce CKaHMPOBAHUS OT HavaJia M JI0 KOHIIA HEJIOMyCTUMO MaJleHIiee OTKIIOHCHHE
CKaHUPYEMOTO 00BEKTa OTHOCHTEIBHO €ro NIePBOHAYAIBHOTO MOJIOKEeHHS. V3 Bcero
MHOT000pa3ust 1ocTynmHbIXx CAD/CAM KOMILIEKCOB TIOKa TOJIBKO JIBA 00JIaJal0T BO3MOKHOCTHIO
MIPOBEICHHUS BBICOKOTOYHOTO BHYTPHPOTOBOTO ckanupoBanus. JOto cucremsl CEREC 3 (Sirona
Dental Systems GmbH, Germany) u Evolution 4D (D4D Technologies, USA). Bce ocrabhbie
CAD/CAM cucremsbl OCHaIIEHbl TOYHBIMA ONTHYECKUMU WITH MEXAaHUYECKUMHU CKaHUPYIOITUMHA
YCTPOUCTBaMH, pa3Mephl UM OCOOEHHOCTH padOTHl KOTOPHIX HE MO3BOJIIOT MPOBOJIUTE COOP
JAHHBIX O penbede HEMOCPEJACTBEHHO B MOJIOCTH pTa ManueHTa. J[is paboTel TakuX cUCTEM

TpeOyeTcst peABapUTEIbHOE MOTyYeHHE TPAJAULMOHHBIX OTTUCKOB CJIETIOYHBIMHU MaTepHalaMu
Y U3TOTOBJICHUE TMIICOBBIX MOJIETICH.

siriet !
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Puc.1 Cucrema iTero



Kopmnoparus Cadent Inc. pazpabotana cucremy iTero amns iudpoBOro CHATHS CIICIKOB C
MIPUMEHEHHEM 3aIaTeHTOBAHHOTO MHTpaopanbHOro ckanepa (puc.l). Cucrema BKIItOYaeT B ce0s
Takxe padouyro craninio CAD B 3y00TeXHUYECKOH J1ab0paTOpuH, KOMIBIOTEp U 00paboTKU
JAHHBIX M IPOM3BOICTBEHHOTO IIeHTpa noiepkku Cadent. [{ns cHsATHS MPOBOTO Cenka
CTOMATOJIOT CHAayaa 3aloJIHseT AIEKTPOHHYIO (OpMY, YTO MO3BOJIsIET iTero MrHOBEHHO
pa3paboTaTh HHAMBHIYAITBHYIO MOCIEI0BATEIBHOCT CKAHMPOBAHUS IS KQKI0TO KOHKPETHOTO
nanuenTa (puc.2). C moMoLIpIo ayIMONO/ICKAa30K CUCTEMA 3aIPALIMBAET Y CTOMATOJIOra, Kakoi
MaTepuall OyeT HCIOJIb30BaThCS Il U3TOTOBJICHUS PECTaBPALlUH, THUIT (PUHUIIHON JTUHUU
MpernaprupoBaHusi, OTTEHOK 3yOOB U peCTaBpaliy 1 JII00bIe 0coObIe oxkenanus. C TOMOIIbI0
JAHHOTO CKaHEpa MOYKHO PETHCTPHPOBATH MPAKTUUECKH JIFOOOW BUJI MTPETIAPUPOBAHUS, & TAKKE
peructpupoBaTh npukyc. Bes nponeaypa 3anuMaeT npumMepHo 3-4 MuHyTsl. [1pu
HCO6XO)II/IMOCTI/I CTOMATOJIOT MOKET BHECTU HYKHBIC U3MCHCHM A U BBITIOJHUTD JOTIOJIHUTCILHOC
CKaHMPOBAHME. 3aTEM DICKTPOHHBIN (a1 MepechUTatoT B Jab0paTopHIo, Te 3yOHON TEXHUK
M3y4aeT MOJIy4CHHBIN

Puc.2 Cusitne undpoBoro cienka

KJIIMHWYECKHH CITyqail i mpoBepsieT (haii Ha MOJTHOIEHHOCTh M TOYHOCTh. [locrie 3aBeprieHus
KOMIIBIOTEPHOTO MoaeaupoBaHust KOHCTPYKIHH (CAD) 3yOHOM TEXHUK MepechbuIacT 3TH JaHHBIC
B Cadent.

KomnboTepHoe MoieJIMpOBaHie KOHCTPYKIIUH NPOTe3a

CoBpeMeHHbIE CUCTEMBI, ITOIYYHB CO CKaHepa olu(ppoBaHHYIO HH(OPMALIHIO O perbede
MOBEPXHOCTH MPOTE3HOTO JIOKA, PUCTYIAIOT K MOCTPOSHUIO €ro H300paKeHUs Ha dKpaHe
MonHuTopa. [locne aToro cnenuansHoe MPOrpaMMHOE OOecTieueHUE MpeyiaraeT Bpauy Hanbosee
MIpUEeMJIEMBbI BapuaHT pecTaBpauuu 3yda. HekoTopbie U3 COBpEMEHHBIX KOMITBIOTEPHBIX
MIPOrpaMM MOTYT CIIPOEKTHPOBATH MPOTE3bI, HE YCTYMAIOIIKE 10 CBOMM MapameTpam paboTam
OTIBITHBIX 3yOHBIX TEXHUKOB.

CreneHp BMeIIaTENIbCTBA, HE00X0AUMOT0 0T oneparopa cucreMsl CAD/CAM, 11 TOro 4To0bI
CIIPOEKTUPOBATH PECTABPALIMIO, MOXKET MEHSATHCS B NIpeeaX OT MUHUMAaJIbHBIX
M0JIb30BATEIBCKUX HACTPOEK JI0 CYILIECTBEHHOTO U3MEHEHHs KOHCTpYKIUU. Jaxke B Hanboee
aBTOMATH3UPOBAHHBIX CUCTEMaX I10JIb30BaTENIb OOBIYHO UMEET BO3MOYKHOCTh U3MEHHUTh
aBTOMAaTHUYECKU CIIPOEKTUPOBAHHYIO PECTABPALIMIO COTJIACHO CBOMM npeanouteHusm. [lupokoe
pa3BUTHE MOJYYHUIIO TPEXMEPHOE aHUMHUPOBAHHOE MOJIeTMpoBaHue Oynymiei KoHcTpykuuu. OHo
B 3HAYUTEIBHON Mepe YIPOLIAET U YCKOPSET MPOLECC CO3JaHMsl BUPTYaIbHOM MOAEIHN IPOTE3a,
7enaet ero 0oJiee HarJIsIAHBIM. Bpad MOXeT paccMOTpeTh Ha KpaHe MOHUTOPA KOHCTPYKIIMIO CO
BCEX CTOPOH, MPH Pa3IMYHOM YBEIMUEHUU M BHECTH CBOM IMOMpPaBKH ( puc.3).
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Puc.3 MopaeanpoBaHue ¢ y4eTOM JaHHbIX akcuorpaduu
H3rorosienue pecrappanuu ¢ ucnojb3zopanneM CAD/CAM-cucrembl

Korna moaenupoBanue Oyayliei pecraBpaiuy 3aBepIieHo, mporpammuoe ooecrneuenune CAD
peoOpa30BbIBAET BUPTYAIBHYIO MOJIEb B OIIpeieIeHHbIN Ha0op koMaHA. OHH, B CBOIO
o4epeib, MEPEeIArTCA Ha TPOU3BOACTBEHHBIA MOyl Ib CAM, KOTOPBI U3rOTaBIMBACT
CIPOEKTUPOBAHHYIO pecTaBpanuio. TaM nosydeHHbIH HabOp KOMaH 1 peoOpa3yercs B
MOCJIEIOBATEILHOCTD AIEKTPUUECKUX UMITYIBCOB, YIIPABISIOUINX BHICOKOTOUHBIMU
JBUKCHHUSIMH U3TOTAaBJIMBAIOIIETO HHCTPYMEHTA.

N36upaTenpHOe 1a3epHOe CIIEKaHue — OJJHA U3 TEXHOJIOT UM, KOTOPbIE NCIOIb3YIOTCS JUIs
M3TOTOBJICHUS KEPAMUUECKUX WIN METaNIMYeCKUX 3yOHbIX pecTaBparuil. [Ipumepom moryr
CIy’KUTb croMarosiorndeckue cuctembl Medifacturing (Bego Medical AG, Germany) u
DigiDent (Hint-ELs, Germany). ITpux 3ToM MeTO/I¢ KOMITBIOTEDP IIPOCUYUTHIBACT TPAEKTOPHUIO
JBM)KEHUS] MHCTPYMEHTA, Kak U B Apyrux cymectByrommx CAD/CAM-cucremax. OHako
cucTeMa He COIUTM(OBBIBACT, a CIIEKAeT JIy4OM Jia3epa ol MaTrepHaia, ABUrasich 1o 3aJJaHHON
TPAaeKTOPUHU BHYTPH €MKOCTH, 3aMIOJHAEMOMN MOCIONHO KepaMUUECKUM MM METaJTMYECKUM
nopoukoM. Kax/1plif mocieayromuii cioi crnauBaeTcs ¢ MpeiblIyIM.

O6nacte npumenenus cromaronorndeckux CAD/CAM-cucteM He OrpaHUYMBAETCS OJTHUM
TOJIKO M3TrOTOBJIEHHEM 3YOHBIX MpoTe30B (Tabnuia 1). Tak, pa3paboTaHO HECKOIBKO
CAD/CAM-cucrem [uist NpUMEHEHHS B XUPypruuecko npakruke. Hanpumep, cucrema
SurgiGuide (Materialise, Belgium) ucnonp3yercst A1 U3TOTOBJICHUS MHIMBUAYAIbHBIX
XUPYPrU4eCKUX MabI0HOB, 00IEerYaloIiX MPaBUIIbHOE PACIIONOKEHHE 3yOHBIX UMILIAHTOB BO
Bpemst onepaiu. CAD/CAM-cucrema Nobel Guide software (Nobel Biocare, Sweden)



MO3BOJISIET U3TOTOBUTH PECTaBPALIMIO HETIOCPEICTBEHHO TOCIIE YCTAaHOBKU nMILIanTara. O6e
CHCTEMBI UCIOJIB3YIOT TaHHBIE, TOJIyYCHHBIE METOJJOM KOMITBIOTEPHOI TOMOTpadu,
crnienuanbHoe rnporpammuoe ooecneuenne CAD, uToObl onpeAeTIUTh HeaIbHOE pa3MeIleHIe
pectaBpanuu, 1 TexHoaoruu CAM 1u1st mpou3BOACTBA MAOIOHOB UM PaOOYMX MOJICIICH.

Taﬁ.lmua 1. KOMl'lblOTepHI)Ie TEXHOJOIMH, IPUMECHACMbBIEC B CTOMATOJIOI'MHA

O6tacTh Np HVEHEHHSA KonmbioTep Hble ¢ LT MBI

(ﬁy'erme CITEIMHAJHMCT OB, Hay4YHbE HCCJIe0OBAHHA

CHMyIATOp BI — 00 yYaKOLHe PO P aAMME], B CLINSIM (Morita, Japan); PREPassistant (KaVo
KOT 0P bIX BOCIIP OH3BOJSTC A Pa3IHYHbIe Dental Gimb H, Germany); DentSim Comp act
KITHHHYeCKHe CHT YaL{HH (Yoshida, Japan)

O6MeH ONBITOM, C I[P ABOYHEIE MATEP HAJIBI,

MEDLINE, INTERNET
THCTAHIHOHHOE 00 y4erie

KOMIIIJOT@H(E MOJeJHp OBaHHe P asIHYHBIX SPLEN-K, COSM OS/I\'I, ANSYS

TP OLIEeCCOB
Krnoryec Koe HCIIOJTH30BaHHe
OnTHMH3ALHA paboTHI ¢ MEHIHHCKOH Simplesoft (ProDenTech), Dentrix Dental Systems
OKYMEeHT alHest, 2JIeKTP OHHBE aMd yIIaTop HbIe (American Fork), Kodak EasyShare (Kodak), Dental
KapT bl NAIHEeHTOB Explorer (Quint. Pibl)

AcuCam Concept N (Gendex), ImageCAM USB 2.0
digital (Dentrix), SIROCAM (Sirona Dental Systems
Gmb H)

oty werze 1ish poBoro ¢ oro-
BHJIe0H 300D aKeHHS H3 IIOJDCTH PTa

GX-S HDI USB sensor (Gendex), ImageRAY

Fagmuicatorp agmsy (Dentrix), Dixi2 sensor (Planmeca)

npeeleH e OIT HYeCKHX XapaKTep HCT HK 3y0a Transcend (Chestnut Hill), Shade Scan System, VIT A

(1BeT, MPO3PAYHOCTh, APKOCT B, H Jp.) Easyshade
BHp TyanbHEBIe ap THK YIBITOP BI MAYA, CEREC 3D, CAD (AX Compact)
Konnek cbl AJ11 aBTOMATH3HP OBAHHOTO Pro CERA (Nobel Biocare, G?tebwrg, Sweden),
TP 0EKT HP OBAHHS M H3T OT OBJIEHH A 3yOHBIX CEREC 3 (Sirona Dental Systems GmbH, Germany),
npore3oB (CAD/CAM - cHCTeMBI) CELAY (Mikrona Technologic, Switzerland)

KOMHLIOTepHHC TEXHOJIOTUHN MOT'YT IPUMCHATHCA HAa BCCX OTAllaX OKA3aHUS
CTOMATOJOTUYECKOM IMOMOIIIH. CBOGBpeMCHHaﬂ noAroToBKa CriICUaInCTOB, B MOJTHOM MEpe
BJIAZICIOIUX TaKUMH TEXHOJIOTHUAMU, ABJIACTCA BA’)KHBIM YCIIOBUEM HIMPOKOI'O0 BHCAPCHUSA
COBPEMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHM BO BCE C(bepH CTOMATOJIOI'H.

3D-Bu3yaau3auus Juna U 3yOHbIX psijIoB



[TockoJbKy 3CTEeTHUECKOE BOCIIPUITHE CBS3aHO C ONMPECICHHOM /10/1ei CyObeKTUBU3MA, TIepe
BBITNIOJTHEHUEM, KaK MIPABUJIO, IOPOTOTO SCTETHYECKOTO JICUCHHS, 0053aTeNIbHO CIIEAYET 3apaHee
CIUTAaHUPOBATH PE3YJbTAT U COTJIACOBATH €r0 MEX/Iy MAllMEHTOM, BPAuOM U 3yOHBIM TEXHUKOM.

H3BecTHO MHOKeCTBO TPAAUIIMOHHBIX CIIOCO0OB Nepeiayu ICTeTHYeCKOH HHpOpMALUu:
1. Ilony4enue u aHaM3 onMcaTeNbHON HHPOPMAINH (ICTETHYECKAs aHKETa,
co0eceJ0BaHNE,3apPUCOBKH).

2. [Nonmy4yenune ucxoqHON 0OBEKTUBHOM MH(pOpPMANH (TUIICOBBIE MOEIH, (poTorpadun),
MOJATOTOBKA U aHAJIM3 HATYPHBIX 00pa3I0B MTyTeM MOIEIHPOBAHUS BOCKOM Ha MOJIEIN W
KOMIIO3UTOM IPSIMO B IOJIOCTH PTa.

3.KomnproTepHOE MOJICTUPOBAHHE.

B HacTosimee BpeMsi B 3CTETHYECKO CTOMATOJIOTHH MCIOJIb3YeTCs HECKOJIbKO PAa3JINYHbIX
BAPHAHTOB KOMIILIOTEPHOI0 MO/IeJINPOBAHUS:

1. PenaktupoBaHue AByXMEpPHBIX U300pakeHUH.

2. KoMmOuHamnus v pe1akTupoBaHUE IBYXMEPHBIX U TPEXMEPHBIX N300paKeHU.

3. PenaktupoBaHue TpeXMEpPHBIX N300paKeHUH.

PenaktupoBaHue TpeXMEPHBIX U300paKEHHH SIBIIIETCS Han0O0JIee TIEPCIIEKTUBHBIM CTIIOCO00M
KOMITHFOTEPHOTO TJIAHHPOBAHKS BO3MOXHBIX PE3YJIBTATOB JICUCHUS U B OJVDKAUIITHE T'0JTbI
3aiiMeT BeIyIee MECTO CPEI METOI0B TUTAHUPOBAHMUS, CTaB TIEPBBIM M HEOOXOIUMBIM 3TallOM
OOILEHHS C TTAIIHEHTOM.

ITOT c1IOCO0 MO3BOJISIET:

— OcCnpou3eecmu mpexmepHoe u3zooparcenue 1uya nayuenma, u e2o 3y0Hsix pA0oe,
CONOCMABICHHBIX 8 KOPPEKMHOM OpPY2 OMHOCUMENbHO OPY2a NOJI0HCEHUU,

— 00cyOums ¢ nayueHmom Icmemuieckue npooiemol, Cyuiecmayroujue Ha MomMeHm
oopawienus,

— nposecmu UpmMyanbHoe MOOeaIUPOBaAHUe, CO21ACO8AE NPEOno1azaemyro hopmy u
nonoscenue 3y006 nayuenma,

— 000cHosamb naan 1e4eHusn U Yeaecoo0pazHoCmy NPUBIEYEeHUs CMEHCHBIX CREYUANUCT 08,
— MOYHO 80CNPOU3BECMU CO2NACOBAHHYIO (YPOPMY 8 20N 080M NpOmMe3e HA OCHOBe
npumenenua 3D-mexnonozuil,

— npu 00ueHuu ¢ 3y0HBIM MEXHUKOM HA PACCMOAHUU NOKA3AMb eMy JTUYO U 3y0bl
nAYUEHMA 8 MPEXMEPHOM 8UOe, YO 8AHCHO NPU MOOETIUPOBAHUU OYOyULeill KOHCIMPYKYUU.

O0Ho u3 2nagnvlx ¢yHKuu0HtUleblx npeumyuiecme Mmemooa cocmoum 6 mom, umo e2o
MONHCHO couemambp Ha ymanax jieueHusn ¢ Opyzumu 3D-mexnonozuamu ¢ CHOMamo102uiu.



3D-Bim3yam3aIys JuNa i 3y6HbIX PSIOB ¢ POEKTHPOBAHHEM HOBOI (opMBI
niepe/IHux 3y0oB

Ewme neped nauanom cmoMamonouueckozo JeUeHus HpedCmasiAemcs
PASYMHBIM  HOWHIMEPECOBAMBCA  603MONCHBIM  KOHEUHbIM  De3)ibinamom
(CBSI3AHHOTO C HMILIAHTaIHel,
TPOTe3UpOBAHHEM, HCIPABJIEHHEM PHKYCa).

Puc. 5

Bce ocHOBHBIE M IOTOTOBUTEIBHBIC JICYEOHBIE MEPOTIPUSTHS, CBSI3aHHBIC C H3MCHEHUEM
BHU3YyaJIbHOTO 00paza 3yOHOTO psijia (YIbIOKHM) CleAyeT HApaBiIsATh Ha JOCTHKEHHE BIIOJTHE
OTIpE/ICIICHHOW KOHEYHO! I1eJi. JTa 1eJb JOJDKHA ObITh MPEJCTABICHA HE B BUJIE HEKOTOPOTO
«U7eaTHbHOTO» 00pa3a B CO3HAHMH TAIMEHTA, Bpaya U 3yOHOTO TEXHUKA, KOTOPBIHA Y BCEX TPOUX
MOJXKET OBITh PAa3HBIM, a 8 6UO€ 8nOJIHE KOHKpemHoul moodenu (00bekTa) (Puc. 4,5,6). Imom
peaNIbHBIN 00pa3, KOTOPBIU ymeepicoaemcsa ecemu yHacmHuKamu ae4ednozo npoyecca
3apanee v TOJHKEH ObITh UMEHHO TeM 00pa3OM, OTHOCUTEIFHO KOTOPOTO BEAETCS
TUTAHUPOBAHHUE BCeX JIeUeOHBIX MeponpusThii. L{uppoBbie METOIbI IIIAHUPOBAHUS U
MIPOU3BOJICTBA CJICJIATIM BO3MOXHBIM BBICTPOHTH BECh JICUCOHBIN MPOIIECC, OPUSHTHPYSCH HA
3aIlIaHUPOBAHHBINA KOHEUHBIH PE3yJIbTaT M TapaHTHPOBAHHO JIOCTUTATh €TO.

Cucrema 3D-Buzyanu3aiiy Juna U 3yOHbBIX pAJIOB MPeICTaBIIseT cOO0H anmapaTHO-
IIPOrPaMMHBIM KOMIUIEKC, COCTOSIINN U3 TPEXMEPHOT0 OECKOHTAKTHOTO CKaHepa JIMILa,
TPEXMEPHOTO OECKOHTAKTHOTO CKaHepa 3yOHBIX ps0B, IPOTrpaMM BBOJ1a, 00pabOTKH
M300pa’keHUI U UX COMOCTaBJICHUSI.

[Tocne momy4yenus: 3D-moneneit nuua (puc. 7) u 3yOHBIX psAAOB (puc. 8) OHU COBMEIIAIOTCS
MyTEM TOCIIEJ0BATEIbHBIX COTIOCTABIICHHUH Yepe3 penepHbie TOUKH (puc. 9).



Puc. 9

Baxxno nonumars, 4yTo 11000€ U3MEHEHUE MOT0XKEHHS U (POPMBI 3yOHBIX PSJIOB, BEICOTHI U
HaKJIOHA MJIOCKOCTU OKKIIIO3UU BEPTUKAILHOM BBICOTHI IPUKYCA, CTEIIEHU PE3LI0BOTO
MEPEKPHITUS B BEPTUKAIBHON U CarMTTaIbHON TJIOCKOCTSIX MOKHO OLIEHUTH TOJIBKO ITyTEM
BHU3YyaJIbHOTO COTIOCTaBJICHHUSI C TUIEBBIMU ITpU3HaKamMu. Kpome Toro, noio0Hble H3MEHEHUS
MOTYT BbI3BaTh U3MEHEHHE TOHYCa, POPMBI U TOJOKEHUS I'yD. DTO CBSA3aHO C TE€M, YTO KpyroBas
MBIIIIA PTa HE UMEET KOCTHBIX MPUKPEIUICHUH, @ BEPXHUE U HIPKHHUE MBILIIBI JIUIA U [IEYHbIE
MBIIIIBI OJTHUM KOHIIOM MPUKPEIUIIIOTCS K KOCTSIM JIMIIEBOTO Yeperna, a APyrumM — K
MATKOTKaHBIM CTPYKTypaM pTa. M3 aToro cienyer, 4yTo MpH IJIaHUPOBAHUM pe3ysibTaTa
ACTETUYECKOTO CTOMATOJIOTUYECKOTO JICUeHUs HE0OX0AUMO MTPUHUMATh BO BHUMAaHHUE HE TOJIBKO
BO3MOYHbBIE U3MEHEHHS CaMOro 3yOHOTO psijia, HO TAaKXKE M OKPYKAIOLIUX MATKUX TKaHEH.
OcHOBOM 11 MPOEKTUPOBAHMUSI ABIIAIOTCS KaK CTaHIapTHBIE POpMBI 3yOOB U3 OaHKa JAHHBIX,
Tak U cOOCTBEHHBIE UMEIOIIUECS BO PTY 3yObl manrenTa. OCHOBHBIMU MHCTPYMEHTaMH JIJIs
MIPOEKTUPOBAHHUS SIBJISIFOTCS MPOLIETYPHI IEpEMEIeHuUs 3y00B, UX MTOBOPOTHI, MaCHITAOUPOBaHUE
OTJIeNbHBIX UX YACTEH WK IIEeNUKOM,AepopMUpOBaHHE.

CkaHnepsl JUIs JTUIEBOTO CKAHUPOBAHUS:
o juueBoit TpexmepHsblii ckaHep faceSCAN III (Breuckmann, I'epmanus) (Puc.10);
Puc.10

e JIMIIEBOTO TPEXMEPHOTO cKaHepa, pazpadoranubiii B BHUMO®U PAH (rpynna
pa3paboTYMKOB OTEYECTBEHHOU cToMaTonorudeckoit cucremsl OpticDent) (Puc.11).









Puc.11 JIuueBoii TpexMepHbI CKaHep

J{nst ckaHUPOBAHMS TUIICOBBIX MOJIENIEH YEIFOCTEN UCIIOJIb30BAJICA CTOMATOJOTUYECKUI
TpexmepHblil ckanep hiScan? (puc. 12). B cucreme ckanupoBanus hiScan? pacnosioxeHo Tpu
KaMepsl it cOopa JAHHBIX U OJUH MPOEKTOp (POTOrpaMMeTpusi CO CTPYKTYPHUPOBAHHOM
MTOJICBETKOM ).

Puc.12 ckanep hiScan?



Pabora yauBepcanbpaoro ckanepa Roland LPX-250 ocHoBaHa Ha METOTMKE CKAHUPOBAHUS
Toukoi. Ha ckanupyemblit 00BbEKT IpoenupyeTcs Jy4 jJa3epa B BUAE TOUKHU, IIPH 3TOM caM
00BEKT BpalaeTcs Ha MOBOPOTHOM CTOJIMKE BO BHYTPEHHEH KaMepe CKaHepa U MO W3MEHEHHIO
paccTostHusS 0T 00BEKTa JI0 JaTbHOMEpPA CKaHEepa BOCCTAHABIMBACTCS TPEXMEPHAst IOBEPXHOCTD
(puc. 13). MakcumasnbHbIe pa3Mepbl CKAHUPYEMOTO 00beKTa MOTYT JOX0auTh 10 0,4 MeTpa B
BBICOTY U 70 0,2 MeTpa B JuameTpe.

Puc. 13. Jlazepnslii ckanep Roland LPX-250.

J11g 06paboTKU JaHHBIX TPEXMEPHOTO CKAHUPOBAHUS UCIIOJIB3YETCS MPOTrpaMMa-peaaKkTop
tpexmepHbix Mojeneit RapidForm ot xopeiickoit komnanuu INUS Technology. Jlornuecku
MIPOrpaMMHBIN MPOAYKT pa3JielieH Ha camoaocTatounble pasensl (Workbenches), kaxbiil u3
KOTOPBIX BBIMOJIHSIET KOHKPETHYIO 3a/1a4y U COOTBETCTBYET ONpeAEICHHOMY dTanmy paboThl ¢
TPEXMEPHOU MOJECIIBIO.

MeToanka noJry4eHusi TpeXMepHOro H300pakeHusi JIMIA M 3yOHBIX PAJOB H HX
COIOCTaBJICHHUE.

Cnauana MPOUCXOUT ITOJIYYCHUC TpeXMepHOﬁ MOACIN yn516a10meroc;1 JIMIa 1manyucHTa €
PCIICPHBIM 00BEKTOM B MOJIOCTH pTa (HpI/I CCTCCTBCHHOM JIA YJ'ILI6KI/I pa306IHeHI/II/I 3Y6HBIX
pH,Z[OB) IMyTEM CKaHHUPOBAHMHA. I[J'ISI OTOI'0 MAIMCHTA YCAKUBAIOT ICPLCI TN CBBIM CKAHCPOM. B
obiactu I/I3MCpI/ITeJ'IBHOI71 KaMCpPhbI CKaHCpPa YCTaHABJIUBAKOT 3CPKAJIO, IO B KOTOPOC, MALIUCHT
MOT OBI KOHTPOJUPOBATH CBOC BBIPAKCHUC JIMIIA U YJ'IBI6Ky, oOHaxkast 3Y6BI MaKCUMAJIbHO U IIpU
3TOM ecTecTBeHHO. Ha KOMITBIOTEPEC 3aIllyCKACTCA IMporpamMma ik CKaHupOBaHUA,
Ipujiararomascsa K CKaHCpy, 3aTEM HACTPAUBAIOTCA HCO6XO,Z[I/IMBIC napaMeTpbl (HapaMeTpBI



(oTOUyBCTBUTENBHOCTU U (POKyCcHpOBKa). B mosioctu pra HEOOXOAMMO 3aKPENUTh pPEHepHBII
00BeKT. 3aTeM 3aITyCKalli MPOLECcC CKAaHUPOBAHMUS JIMIIA MALUEHTA. DTOT MPOLIECC CXOXK C
¢dororpadupoBaHnemM Ha JOKyMEHTHI (puc. 14).

Puc. 14 TpexmepHast MoJeJIb JINLA, IIOJyYeHHAs] B pe3y/ibTaTe CKAHMPOBAHUS.

JU1s O TydeHUs! TPEXMEPHBIX 3yOHBIX PsII0B CHUMAIOT IOJIHbIE aHATOMHUYECKUE OTTUCKU
BEpXHEW U HIDKHEH YeI0CTH, OTIMBAIOT TMIICOBBIE MOJEIH. 3aTEM IPH TOMOIIU TPEXMEPHOTO
CKaHepa CKaHUPYIOT THIICOBYIO MOJIEIb 3yOHOI'O psijJia ¢ YCTAaHOBJICHHBIM Ha HEW perepHbIM
o0bexkToM. He MeHsist oioxkeHne TUIICOBOI MOIENH, PEeNepHbI 00BEKT CHUMAETCSl M IOBTOPHO
CKaHMpyeTCsl yxke caM 3yOHoil psa (puc. 15).



Puc. 15. TpexmepHass Moesb 3yOHOr0 psiia NalMeHTA.

B urtore momy4yaroTcss HECKOJIBKO TPEXMEPHBIX MOJETICH, He CBSA3aHHBIX MEXIY COOOI:
TPEXMEPHYIO0 MOJIEIb YABIOAIOIIETOCs JIUIIA C PENEPHBIM 00BEKTOM B MOJIOCTH PTa, TPEXMEPHBIE
MOJeNu 00ernX YeTICTeN ¢ pernepHbIM 00heKTOM (puc. 16), TpexMepHbIe MOJIENIN BEpXHEH U
HIDKHEH YeTFOCTEeH.



Puc. 16. He conocraBjieHHbIe TPeXMePHbIe MO/IEJIH JIMLA U YeJTICTei.

ComnocraBieHue TpeXMEpHBIX MO/IENIECH JIMIIA U YETFOCTEeH OCYIIECTBIISIETCA M0 penbedy Ha
penepHoM o0bekTe. CornocTaBieHue IpoBOAUTCS MO ToukaM (3 u 6oJjee), KOTOpble YKa3bIBalOT
Ha TpPEeXMEepHOI MoJienu (4eM O0JIbllle TOYEK UCTIOIb3YeTCs, TEM TOUHEee pe3ysbTaT
comnocTaBienus) (puc. 17).



Perspective

Puc. 17. IIponecc conmocraB/ieHUsi TPEXMEPHbIX MO eJIei.

[Tocie comocTaBiIeHUS TPEXMEPHBIX MOICIICH MOXKHO MTPOBEPUTH TOYHOCTH MPH TIOMOIIIN
cnernuansHO# ormu «Shell/shell deviation». 3arem ygaisroT HECKOIBKO “HEHYKHBIX
MOBEpXHOCTEH. B uTore ocraercst pexMepHasi MOJCIb ybIOAIOIIETroCs JINIA AIl[UeHTA C

3YOHBIMH PsIIaMH, COTIOCTABJICHHBIMH B KOPPEKTHOM IIOJIOKEHHUH JPYT OTHOCUTEIBHO JApyra
(puc. 18).



Puc. 18. ®uHaabHBIH Pe3yJbTAT COMOCTABJIEHUS TPEXMEPHbIX MO/ eJIeil.

JJ1 TOTIOTHUTEIBHOTO KOHTPOJIS MPAaBUILHOCTH MPOCTPAHCTBEHHOTO COMOCTaBICHUS MOEEeH
JUIA ¥ 3yOHBIX PSAZOB MCIIOJIb30BalI PEBAPUTENBHO cenaHHble poTorpaduu yasidaroierocs

nuna nanuenra B ¢ac u npoduis. Ha onucanHyro Bblllle METOIMKY IMOJTY4YeH naTteHT No
2306113.
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