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BBenenue B KOMIIBIOTEPHYIO CTOMATOJOTUIO
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Bﬂaronap;l CBOEH BBICOKOM TOYHOCTH, ITPOU3BOAUTCIbHOCTH U YHUBEPCAJIbHOCTH PEHIACMBIX
3aJ1a4 I/IH(bOpMaI_[I/IOHHBIC TEXHOJIOTMH HE MOTJIM HE HAaUTH IIPUMEHCHUA B MEJUIINHE U, B
4aCTHOCTH, B CTOMATOJIOTNH. INossBUIHCH JdaK€ TCPMHUHBI «CTOMATOJIOTUYCCKAasA I/IHq)OpMaTI/IKa» u
«(KOMIIBIOTCpHAas CTOMATOJIOT U .

[{udpoBbie TEXHOJIOTHH MOTYT HCITOJIb30BaThCSI HA BCEX JTAIaX OPTOMECIUICCKOTO JICUCHHUSI.
Cyl1ecTBYIOT CHCTEMbI aBTOMATU3UPOBAHHOTO 3aMIOJIHEHUS U BEACHUS Pa3IMUHbIX (OpM
MeIUIMHCKOM nokymeHnTanuu, Harpumep Kodak EasyShare (Eastman Kodak, Rochester, N.Y.),
Dental Base (ASE Group), ThumbsPlus (Cerious Software, Charlotte, N.C.), HacTHast mpakTHKa
cromarosiora (DMG), Dental Explorer (Quintessence Publishing) u np. B aTux nporpammax
MMOMHUMO aBTOMAaTHU3alluH PabOThI C JOKYMEHTAMH MOKET MPUCYTCTBOBATh (DYHKIIUS
MOJICITMPOBAHUS HA DKpaHE KOHKPETHON KIIMHUYECKOH CUTYAIMH U TPEIaracMoro IiaHa
JICYEHHUS CTOMATOJIOTMYECKUX MAlMEHTOB. YKE CYIIECTBYIOT KOMIBIOTEPHBIE POTPaAMMBI,
KOTOpbIE UMEIOT BO3MOXKHOCTh paclo3HaBaHUs rojioca Bpada. BriepBblie Takasi TEXHOJOTHUS ObLIa
npuMeHeHa B 1986 r. komnanueit ProDenTech (Batesville, Ark., USA) npu coznanun
aBTOMATU3UPOBAHHOM CUCTEMBI BEJICHHUS METUITMHCKOM ToKkyMeHTaruu Simplesoft. 13 Takux
cucTeM Hauboliee BocTpeboBaHa cper aMepukaHcKkux cromaTtoiioroB Dentrix Dental Systems
(American Fork, 2003).

KomnbroTepHast 06paboTka rpaduieckoit HHGpopMaIy Mo3BoJseT ObICTPO U TIIATETHEHO
o0cIie10BaTh MalMeHTa ¥ MoKa3aTh €ro Pe3ylbTaThl KaK CaMOMY MallUeHTY, TaK U APYTUM
cneuuanuctam. [lepBbie ycTpoicTBa [T BU3yaIH3allMM COCTOSIHUS TOJOCTH PTa MPEACTABIISLITN
co0oi MOIU(pHUIMPOBAHHBIE SHIOCKOIBI M ObUIH JOpOoruMU. B HacTosIee BpeMst pa3paboTaHbl



pa3HooOpa3HbIe BHYTPUPOTOBEIE LM poBbIie hoTo- 1 Buaeokamepsl (AcuCam Concept N
(Gendex), ImageCAM USB 2.0 digital (Dentrix), SIROCAM (Sirona Dental Systems GmbH,
Germany) u np.). Takue nmpuOOPHI JIETKO MOJKITIOYAOTCS K TIEPCOHATBHOMY KOMITBIOTEPY U
MPOCTHI B HCIIOJIb30BaHUU. [[JIs pEHTI€HOJIOTHYECKOTO 00CIeIOBaHNUS BCE Yallle HCIIOJIb3YIOTCS
KoMIbloTepHbIe pagroBusnorpader: GX-S HDI USB sensor (Gendex, Des Plaines), ImageRAY
(Dentrix), Dixi2 sensor (Planmeca, Finland) u np. HoBble TeXHOIOTMH TTO3BOJISIOT
MUHUMH3HPOBATH BPEIHOE BO3/ICHCTBHE PEHTTEHOBCKUX Jy4el U TOIydUTh 00Jiee TOUHYIO
nHpopmanuto. Co3aaHbI TPOTPaMMBbI M YCTPOICTBA, aHATTM3UPYIOIIUE IBETOBBIE TIOKA3ATEIN
TKaHeil 3yooB, Hanpumep cuctembl Transcend (Chestnut Hill, USA), Shade Scan System,
(Cynovad, Canada), VITA Easyshade (VITA, Germany). Tu ycTpoiicTBa HOMOTAIOT
OTIPEICIUTH IBET Oymymel pecraBpanuu 6oyiee 00bEKTUBHO.

EcTh KOMIBIOTEpHBIE TPOTPAMMBI, I0O3BOJISIONINE Bpauy U3y4YUTh OCOOEHHOCTH
APTUKYIIOUOHHBIX I[BI/I)KGHI/II\/'I M OKKIIFO3MOHHBIX KOHTAKTOB IMallMCHTAa B AHUMUPOBAHHOM
00BEMHOM BHJIE Ha KpaHE MOHUTOpA. DTO — TaK Ha3bIBa€Mbl€ BUPTyaJbHbIE, UK 3D
aptukynsropsl. Hanpumep, nporpaMmsl 115 GyHKIIMOHAIBHON AUarHOCTUKY U aHalIu3a
0COOEHHOCTEH OKKITIO3HMOHHBLIX KOHTAaKTOB: MAY A, VIRA, ROSY, Dentcam, CEREC 3D, CAD
(AX Compact). [{ns BeIOOpa ONTUMATBHOTO METOIA JICYECHUS C y4ETOM 0COOEHHOCTH
KIIMHAYECKOU CUTyaluu p33pa6OTaHBI ABTOMATU3HUPOBAHHBIC CUCTEMBI IJIAHUPOBAHUS JICUCHU .
Jlaxxe TIpoBeJIeHUE aHECTE3UN MOXKET KOHTPOJIMPOBATH KOMITBIOTED.

TexHoJorus ABTOMATU3UPOBAHHOI'0 ITIPOCKTUPOBAHUA M U3IOTOBJICHUHA 3y6Hl)IX IpoOTE30B

o

¢ npuMeHeHueM 3 D TexHosi0ruu

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

1. COop maHHBIX O penbede MOBEPXHOCTH MPOTE3HOTO JIOKA CIICIUATBHBIM YCTPOMCTBOM U
npeoOpa3oBaHue MOTYYCHHONH HHPOPMAIUK B IU(PPOBOIA (hopMaT, pUeMIIEMBbIN s
KOMIIBIOTEPHON 00pabOTKH.

2. [ToctpoeHue BUPTYaIbHON MOJETH Oy/yliel KOHCTPYKIIUH MPOTE3a C IMOMOIIBIO KOMITbIOTEpa
U ¢ yueToM noxenanuii Bpaya (s3tan CAD).

3. HemocpenctBeHHOE M3rOTOBJICHHE CaMOT0 3yOHOTO MPOTE3a Ha OCHOBE MOJTYYSHHBIX TAHHBIX
C IOMOIIBIO YCTPOUCTBA C YUUCIOBBIM MPOTPAMMHBIM YIIPABIEHUEM M3 KOHCTPYKIIMOHHBIX
Matepuanos (3tan CAM).

Coop nannbix aas cucrembl CAD/CAM

Cuctembl CAD/CAM 3HauuTENBHO OTINYAIOTCS MEXAY cO00# Ha sTarne cOopa TaHHbIX.
CuntheiBaHMe HHPOPMALIUU O perbede TOBEPXHOCTH U TIepeBo/l ee B Iu(poBoi popmar
OCYIIECTBISAETCS ONTUYECKUMHU MIIM MEXaHUYECKMMH LU(PPOBBIMU MPeoOpazoBaTeIIMU
(mururaitzepamu). OCHOBHOE OTIIMYUE ONTUYECKOTO CIIETNKa OT OOBIYHOM MIOCKON IIU(ppOBOH
¢dororpadgun 00bEKTa COCTOUT B TOM, UTO OH SIBJISIETCS] TPEXMEPHBIM, T.€. KaKJast TOuKa



MMOBCPXHOCTU UMECT CBOU YCTKHUEC KOOPAMNHATHI B TPEX B3aAUMHO ICPIICHAUKYIISIPHBIX
TJIOCKOCTSIX. Y CTPOMCTBO TSI TOJTy4EHUS] ONITHYECKOTO CIIENKa, KaK MPaBUIIO, COCTOUT U3
MCTOYHMKA CBETa U (POTOIATUMKA, PEOOPA3YIOIIEro OTPAKEHHBIN OT 0OBEKTa CBET B MOTOK
ANIEKTPUYECKUX UMITYNIbCOB. [locnennue onugpoBbIBaIOTCS, T.€. KOAUPYIOTCS B BUJE
nocienoBarenbHOCTH UG 0 U 1, U IepenarTcss B KOMIbIOTEp I 00paboTK. BoabIIMHCTBO
ONTHUYCCKUX CKAHUPYIOIINX CUCTCM HCKIIOYHUTCIbHO YYBCTBUTCIIBHO K pa3JIMYHbIM (baKTOPaM.
TaK, He60J'IBIH06 JABVOKCHUC IMTAITMCHTA B IMTPOLECCE MOJTYUCHHUA U HAKOIUICHUA JaHHBIX IIPUBOJUT
K HCKOKEHHUI0 MH(OPMAIIMY U YXYAIIAET Ka4eCTBO pecTtaBparuu. Kpome Toro, Ha TOYHOCTH
OTITHYECKOTO CII0co0a CKAHUPOBAHUS CYIIECTBEHHO BIUSIOT OTPAXKAIOIINE CBOMCTBA MaTepraia
Y XapakTep M3y4aeMoi MOBEPXHOCTH (TJ1a/IKasi OHA WJIH IIepoXoBartas). MexaHnuecKkue
CKaHHPYIOIIUE CUCTEMBI CYUTHIBAIOT HH(OPMAIIHIO € peibeda KOHTAKTHBIM 30HI0M, KOTOPBIH
IIar 3a marom repeJaBUraeTcs o MOBEPXHOCTH COTJIACHO 3a/IaHHOM TpaekTopuu. [Ipukacasce k
ITIOBEPXHOCTH, YCTPOMCTBO HAHOCUT HA CIIEHMAIIBHYIO KAPTY IMPOCTPAHCTBEHHBIE KOOPINHATHI
BCEX TOUCK KOHTAKTa U OIII/I(prBBIBaeT Hx. HJ’IH obecrieueHnsa MaKCUMAaJIbHON TOYHOCTH B
MpoIIecce CKaHUPOBAHUS OT HavaJia M JI0 KOHIIA HEJIOMyCTUMO MaJIeHIIiee OTKIIOHEHUE
CKaHUPYEMOTO 00OBEKTa OTHOCHTEIBHO €ro NIePBOHAYAIBHOTO MOJIOKEeHUS. V3 Bcero
MHOT000pa3ust 1ocTynmHbIXx CAD/CAM KOMILIEKCOB TIOKA TOJIBKO JIBa 00JIaJal0T BO3MOKHOCTHIO
MIPOBEICHHUS BBICOKOTOYHOTO BHYTPHPOTOBOrO ckanupoBanus. Oto cucremsl CEREC 3 (Sirona
Dental Systems GmbH, Germany) u Evolution 4D (D4D Technologies, USA). Bce ocranbHbie
CAD/CAM cucremsbl OCHaIEHbl TOYHBIMA ONTHYECKUMHU WITH MEXAaHUYECKUMHU CKaHUPYIOITUMHA
YCTPOUCTBaMH, pa3Mephl WM OCOOEHHOCTH padOTHl KOTOPHIX HE MO3BOJIIOT MPOBOJIUTE COOP
JAHHBIX O penbede HEMOCPEICTBEHHO B MOJIOCTH pTa MauueHTa. [ paboThl TAKMX CUCTEM

TpeOyeTcst peABapUTENbHOE MOTyYeHHE TPAJAULIMOHHBIX OTTUCKOB CJIETIOYHBIMHU MaTepHalaMu
Y U3TOTOBJICHUE TMIICOBBIX MOJIETCH.
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Puc.1 Cucrema iTero



Kopmnoparmus Cadent Inc. pazpaborana cuctemy iTero ams udpoBOTro CHATHS CICITKOB C
MIPUMEHEHHEM 3aIlaTeHTOBAHHOTO MHTpaopanbHOro ckanepa (puc.l). Cucrema BKIItOYaeT B ce0s
takxe padouyro cranuio CAD B 3y00TeXHUYECKOH J1ab0paToOpun, KOMIBIOTEp U1 00paboTKU
JAHHBIX U TPOU3BOICTBEHHOTO IeHTpa noiepkku Cadent. /1y cHATHSA TUPPOBOTO ClienKa
CTOMATOJIOT CHayaja 3aloHsIET AIEKTPOHHYIO (OPMY, U4TO MO3BOJIsET iTero MrHOBEHHO
pa3paboTaTh HHAMBHUIYAITBHYIO MOCIEI0BATEIBHOCT CKAHMPOBAHHUS IS KQKI0TO KOHKPETHOTO
nanuenTa (puc.2). C moMouUIpIo ayIMON0/ICKAa30K CUCTEMA 3aIPALIMBAET Y CTOMATOJIOra, KaKoi
MaTepHuall OyeT HCIOJIb30BaThCS UL N3TOTOBICHHUS PECTABPALUH, TUIl (PMHUIIHOW JTMHUN
MperaprupoBaHusi, OTTEHOK 3yOOB U pecTaBpalliy 1 JII00bIe 0coObIe oxkenanus. C TOMOIIbI0
JAHHOTO CKaHEpa MOYKHO PETHCTPHPOBATH MPAKTUUECKH JIF0OOOW BUJI MPETIAPUPOBAHUS, & TAKKE
peructpupoBath npukyc. Bes nponenypa 3annuMaer npuMepHo 3-4 MuHyThl. [Ipu
HCO6XO)II/IMOCTI/I CTOMATOJIOT MOKET BHECTU HYKHBIC U3MCHCHM A U BBITIOJHUTD JOIIOJIHUTCIILHOC
CKaHMPOBAHME. 3aTEM DIICKTPOHHBIN (a1 MepechUTatoT B Jab0paTopHIo, Te 3yOHON TEXHHUK
M3Yy4aeT MOJIy4CHHBIN

Puc.2 Cusitue undposoro cienka

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

KomnboTepHoe MoieJIMpOBaHie KOHCTPYKIIUH NPOTe3a

CoBpeMeHHbIE CUCTEMBI, IIOJIy4UB CO CKaHepa OLU(poBaHHYI0 HH(POpMAIHIO O penbede
MOBEPXHOCTH MPOTE3HOTO JIOKA, MPUCTYIAIOT K MOCTPOSHUIO €ro H300paKeHUs Ha dKpaHe
MoHuTopa. [locne aToro cnenuansHoe MPOrpaMMHOE OOeCcTIeueHUE MpeyiaraeT Bpauy Hanbouee
MIpUEeMJIEMBbI BapuaHT pecTaBpauuu 3yda. HekoTopsie U3 coBpeMEHHBIX KOMITBIOTEPHBIX
MIPOrpaMM MOTYT CIIPOEKTHPOBATH MPOTE3bI, HE YCTYMAIOIIKE 10 CBOMM MapameTpam paboTam
OTIBITHBIX 3yOHBIX TEXHUKOB.

CreneHp BMeIIaTEeNbCTBA, HE00X0AUMOTO 0T oneparopa cucreMsl CAD/CAM, 11 TOro 4To0BI
CIIPOEKTUPOBATh PECTABPALIMIO, MOXKET MEHATHCS B MPEIEIaX OT MUHUMAIBHBIX
M0JIb30BATEIBCKUX HACTPOEK JI0 CYILIECTBEHHOTO U3MEHEHHs KOHCTpYKLuU. Jaxke B Hanboee
aBTOMATH3UPOBAHHBIX CUCTEMAX I0JIb30BaTENIb OOBIYHO UMEET BO3MOYKHOCTh U3MEHHUTh
aBTOMAaTHUYECKU CIIPOEKTUPOBAHHYIO PECTaBPALIMIO COTIACHO CBOMM npeanouTeHusM. [lnpokoe
pa3BUTHE MOJYYHUIIO TPEXMEPHOE aHUMHUPOBAHHOE MOJIeTMpoBaHue Oynymiei KoHcTpykuuu. OHo
B 3HAYUTEJIBHON MEpe YIPOLIAET U YCKOPSET MPOLECC CO3JaHMsl BUPTYaIbHOW MOAEIHN IPOTE3a,
7enaet ero 0oJiee HarJIsIAHBIM. Bpad MOXeT paccMOTpeTh Ha KpaHe MOHUTOPA KOHCTPYKIIUIO CO
BCEX CTOPOH, MPH Pa3INYHOM YBEIMUEHUU M BHECTH CBOM IMOMpPaBKH ( puc.3).
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Puc.3 MoaeanpoBaHue ¢ y4eTOM JaHHbIX akcuorpadumn
H3rorosienue pecrappanuu ¢ ucnojb3opanneM CAD/CAM-cucremsl

Korpa MmoaenupoBanue Oynyiei pectaBpalii 3aBepiieHo, nmporpammaoe odecrneuenune CAD
peoOpa30BbIBAET BUPTYAIBHYIO MOJIENb B OIIpeielieHHbIN Ha0op koMaHA. OHH, B CBOIO
o4epeib, MEPEeIArTCA Ha TPOU3BOACTBEHHBIA MOyl Ib CAM, KOTOPBI U3rOTaBIMBACT
CIPOEKTUPOBAHHYIO pecTaBpanuio. TaM nosydeHHbIH HabOp KOMaH I peoOpa3yercs B
MOCJIEIOBATENLHOCTD AIEKTPUUECKUX UMITYIbCOB, YIIPABIISIOUINX BHICOKOTOYHBIMU
JBUKEHHUSIMH U3TOTABJIMBAIOIIETO HHCTPYMEHTA.

N36upaTenpHoOe 1a3epHOe ClIEKaHue — OJIHA U3 TEXHOJIOT U, KOTOPbIE NCIOJb3YIOTCS JUIs
M3TOTOBJICHUS KEPAMUUECKUX WIN METaNINYeCKUX 3yOHbIX pecTaBpanuil. [Ipumepom moryr
CIy’KUTb croMarosiornueckue 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-cuctemax. OHako
cucreMa He COIUTM(OBBIBACT, a CIIEKAeT JIy4OM Jia3epa ClIoi MaTrepHaia, ABUrasch 1o 3aJJaHHON
TPAaeKTOPUHU BHYTPH €MKOCTH, 3alIOJHAEMON MOCIONHO KepaMUUECKUM MM METAJTMYECKUM
nopoukoM. Kax1plif mocieayromuii cioi crnauBaeTcs C MpeiblIyIIIM.

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 npaktuke. Hanpumep, cucrema
SurgiGuide (Materialise, Belgium) ucnosibzyercst A U3TOTOBJICHUS MHIMBUAYAIbHBIX
XUPYPrU4eCKUX MabI0HOB, 00IerYaloIiX MPaBUIIbHOE PACIIONOKEHHE 3yOHBIX UMILIAHTOB BO
Bpems onepaiu. CAD/CAM-cuctema Nobel Guide software (Nobel Biocare, Sweden)



MO3BOJISIET U3TOTOBUTH PECTABPALIUIO HEIIOCPEACTBEHHO II0CIIE YCTAHOBKH UMILIaHTata. O0e
CHCTEMBI UCTIOJIB3YIOT TAaHHBIE, ITOJIyYCHHBIE METOJJOM KOMITBIOTEPHOI TOMOTpaduH,
crnienuanbHoe rnporpammuoe obecneuenre CAD, 4ToObl onpeenuTh naeanbHOE pa3MeleHIe
pecraBpanuu, u TexHojgorun CAM uis pon3BOACTBA MIA0JOHOB MM pabodnX MOJIENEH.

Taﬁ.m/ma 1. KOMl'lblOTepHI)Ie TEXHOJIOTMHU, IPUMCHACMBIEC B CTOMATOJIOI'MHA

O6macTE I HMEHEHES

KonImBI0Tep HEIE © HCTEMEL

Of ye HEe C IeHANHCT 0B, HAYUIHBE HC CIeI0BaHHA

CHMYNATOPBI — 00 Y4AIIHE [POTP AMMEIL, B
KOT 0P EIX EOCTIP 0HIBO AT C APA3 JIHYHEIE
KITHHHYECKHE CHT YALHH

CLINSIM (Morita, Japan); PRE Passistant (KaVo
Dental Gmob H, Germany); DentSim Commp act
(Yoshida, Japan)

O6MeH OMEITOM, € TP ABOYHEIE MATED HATEI,
THCTAHIHOHHOE 06 yJeHHe

MEDLINE, INTERNET

KoMIER Tep Hoe MoJe/THp 0BAHHE P ANTHYHEIX
NpOLECCOE

SPLEN-K, COSMOSN, ANSYS

KremEraes

OnTHMHIAIHA PAGOTEI ¢ METHIMHEHCKOH
OKYMEeHT atedi, 31eK T 0HHER AMOYIIATOD HEIe
KAapT bl MALHEHTOR

0 HCITOJTH3I0BAaHHe

Simplesoft (ProDenTech), Dentrix Dental Systems
{American Fork), KodakEasyShare (Kodalk), Dental
Explrer (Quint. Pibl)

Iomy=enme umpposorodoro- H
EHAE0H300D AMeHHA H3 I0J0CTH PTa

AcuCam Comcept N (Gendex), Irmage CAM USB 20
digital (Dentrix), SIROCAM (Sirona Dental Systems
Gimb H)

PaguoBHzHOTP ad i

GX-5 HDI USB sensor (Gendex), InnageRAY
(Dentrix), Dixi2 sensor (Planmeca)

IIp eflelTeHHE OITT HYeCKHY XAPAKTEp HCT HK 3y0a
(I[BeT, MpoIPAYHOCTE, APKOCTE, H Ap.)

Transcend (Chestnut Hill), Shade Scan System, VIT A
Easyshade

B Hp TyalEHEIE AP THK YIHTIOP BI

MAYA, CEREC 3D, CAD (AX Compact)

Koniuek cBI ITA ABTOMATHZHP 0EAHHOTO
TP 0EKT HP OBAHEISA H H3T 0T OBJIEHH A 3y0HBIX
mpotesoB (CAD/CAM - cxTeMBI)

P CERA (Nobel Biocare, G?tebrg, Sweden),
CEREC 3 (Sirona Dental Systermns GmbH, Germany),
CELAY (Mikrona Technologic, Switzerland)

KOMHBIOTeprIe TEXHOJIOTUHN MOT'YT IPUMCHATHCA

Ha BCCX JTallaX OKa3aHUsA

CTOMATOJOTUYECKOM IMOMOIIIH. CBOGBpeMeHHaH MNOoAroTOBKa CIICUAaJINCTOB, B MMOJTHOM MEpe
BJIAZICIOIUX TaKUMH TEXHOJIOTHUAMU, SABJIACTCA BA’)KHBIM YCIIOBUEM HIMPOKOI'0 BHCAPCHUS

COBPEMCHHBIX I/IH(i)OpMaLII/IOHHBIX TEXHOJIOTHM BO

3D-Bu3yaau3auus Juna U 3yOHbIX psijIoB

BCC C(I)Cpbl CTOMATOJIOT'HH.




[TockoJbKy ACTETHUYECKOE BOCIIPUSITUE CBSI3aHO C ONPEAETIEHHOM JoJiel CyObeKTUBU3Ma, TIepel
BBITNIOJTHEHUEM, KaK MPaBUJIO, JOPOTOTO 3CTETHYECKOTO JICUSHHs, 0053aTEIIbHO CIIeIyeT 3apaHee
CINTaHUPOBATh PE3YJILTAT U COIJIACOBATH €0 MCKAY NalUCHTOM, BpadyoOM U 3y6HBIM TEXHUKOM.

M3BeCcTHO MHOKeCTBO TPAAULIMOHHBIX CIIOCO0OB Mepe1avyu IcTeTH4eckoii unopmanmu:
1. Ilonydenue u aHAIM3 ONMMCATEIHLHON HH(POPMAITUH (ICTETHYECKAs AaHKETa,
co0eceJ0BaHNE,3apPUCOBKH).

2. [Tomy4yenune ucxotHONH 0OBEKTUBHOM HH(pOpManuy (TUTICOBBIE MoienH, poTorpadun),
MOJTOTOBKA U aHAJIM3 HATYPHBIX 00pa3I0B MyTeM MOAEIMPOBAHUS BOCKOM HA MOJIEIN W
KOMIIO3UTOM MPSIMO B ITOJIOCTH PTa.

3.KomnbroTepHoe MoieTMpOBaHUE.

B Hacrosiliee BpeMsl B 3CTeTHYECKOI CTOMATOJIOTHH MCIO0JIb3YeTCs HeCKOJIbKO Pa3IHYHbIX
BAPHAHTOB KOMIIbIOTEPHOI0 MO/IeJIMPOBAHUS:

1. PenakTupoBaHue AByXMEPHBIX H300paKeHU.

2. KomOuHaIms v peJakTUPOBAaHUE IBYXMEPHBIX U TPEXMEPHBIX N300pasKeHHIH.

3. PepaktupoBaHue TpeXMepHBIX H300pakeHUH.

PenaktupoBaHue TpeXMEpHBIX U300paXKEHHUH SIBIIIETCS HanOO0JIee TIEPCIIEKTUBHBIM CIIOCO00M
KOMITHFOTEPHOTO TJIAHHPOBAHKS BO3MOXHBIX PE3YJIBTATOB JICUCHUS M B OJFDKANIIIHE TOJIBI
3aiiMeT BeIyIee MECTO CPeI METOI0B TUTAHUPOBAHMUS, CTaB TIEPBBIM M HEOOXOIUMBIM 3TallOM
OOILEHHS C AIIHEHTOM.

ITOT c1HOCO00 MO3BOJISIET:

— ocnpou3eecmu mpexmepHoe u3odparcenue 1uya nayuenma, u e2o 3yOHbIX paoos,
CONOCMABICHHBIX 8 KOPPEKMHOM OpPY2 OMHOCUMENbHO OPY2a NOT0HCEHUU,

— 00cyOums ¢ nayueHmom Icmemuieckue npoodiemsl, Cyuiecmeyroujue Ha MOMeHm
oopawenus,

— nposecmu GUPMYanbHOe MOOEAUPOBAHUE, CO2NACO8A8 NPEONOIAZAeMyI0 (Popmy u
nonoscenue 3y006 nayuenma,

— 000cHO8amMb NAH J1eUeHUA U Ue1eCO00PA3HOCb NPUETEHEHUA CMENHCHBIX CHEUUANUC08,
— MOYHO 80CRPOU3BECMU CO2NACOBAHHYIO (hOPMY 8 20M060M npOmMese Ha OCHO8e
npumenenusn 3D-mexnonozuii,

— npu 00uweHuu ¢ 3yOHBIM MEXHUKOM HA PACCMOAHUN NOKA3AMb eMy TUYO U 3y0bl
nayueHma 6 mpPexmepHoM euoe, YMmo axicHO NPU MOOEIUPOBAHUU OYOyuleil KOHCIPYKUUU.

O0Ho u3 2nagnvIx ¢yHKuu0HtUleblx npeumyuiecme Mmemooa cocmoum 6 mom, umo e2o
MONHCHO couemambp Ha ymanax jieueHusn ¢ Opyzumu 3D-mexnonozuamu ¢ CHOMAMOJ102UU.



3D-Biyammaiys JuIa u 3y0HBIX PSI0B ¢ IPOCKTHPOBAHMEM HOBOI opMbI
nepe/IHux 3y6oB

Ewme neped nauanom cmoMamonozuueckozo NeYenus npeocmasifemca
PU3YMHBIM  HOUHMEPECOSAMbCA  BOIMONCHBIM  KOHEUHBIM  Pe3)Ibmamom
(CBSI3AHHOTO ¢ HMILIAHTaIHei,
TPOTe3HPOBAHMEM, HCIIPAB/IEHHEM IIPHKYCA).

Puc. 5

Bce ocHOBHBIE M IOTOTOBUTEIBLHBIC JICYEOHBIE MEPOTIPUSTHS, CBSI3aHHBIC C H3MEHEHUEM
BHU3YyaJIbHOTO 00pa3a 3yOHOTO psijia (YIbIOKH) CleAyeT HApaBIsATh Ha JOCTHKEHHE BIIOJTHE
OTIpE/ICIICHHOW KOHEYHO! I1eJTi. JTa 11eJIb IOJDKHA OBITh MPEJCTABIICHA HE B BHJIE HEKOTOPOTO
«U7eaTHbHOrO» 00pa3a B CO3HAHHMH MAIMEHTA, Bpaya U 3yOHOTO TEXHUKA, KOTOPBIN Y BCEX TPOUX
MOJXKET OBITh PAa3HBIM, a 8 6UO€ 8nOJIHE KOHKpemHoul moodenu (00bexTa) (Puc. 4,5,6). Imom
peaNIbHBIN 00pa3, KOTOPBIU ymeepicoaemcsa ecemu yHacmHuKamu ae4ednozo npoyecca
3apanee v TOJHKEH OBITh UMEHHO TeM 00pa3oM, OTHOCUTEIHFHO KOTOPOTO BEAETCS
TUTAHUPOBAHKUE BCeX JIeUeOHBIX MeponpusThii. L{uppoBbie METOIbI IIIIAHUPOBAHUS U
MIPOU3BOJICTBA CJICJIATIM BO3MOXHBIM BBICTPOHTH BECh JICUEOHBIN MPOIIECC, OPUSHTHPYSCH HA
3aIlTAaHUPOBAHHBIN KOHEYHBIH PE3yJIbTaT U TAPAaHTUPOBAHHO JOCTHTATh €TO.

Cucrema 3D-Bu3yanu3aiiiu Juna U 3yOHbBIX pSJIOB MPeCTaBIIsAeT cOO0H anmapaTHO-
IIPOrPaMMHBIHM KOMIUIEKC, COCTOSIINN U3 TPEXMEPHOT0 OECKOHTAKTHOTO CKaHepa JIMILa,
TPEXMEPHOT0 OECKOHTAKTHOTO CKaHepa 3yOHBIX Ps0B, IPOTrpaMM BBOJ1a, 00pabOTKH
M300pakeHUI U UX COMOCTABJICHHUS.

[Tocne nmomyuenus 3D-moneneit nuua (puc. 7) u 3yOHBIX psAA0B (puc. 8) OHU COBMEIIAIOTCS
MyTEM IOCIIEJ0BATEIIbHBIX COTIOCTABIICHHUH Yepe3 penepHbie TOUKH (puc. 9).



Puc. 9

Baxxno nonumars, 4To J11000€ U3MEHEHUE MOJI0KEHUS U (POPMBI 3YOHBIX PSII0B, BHICOTHI U
HaKJIOHA MJIOCKOCTU OKKIIIO3UU BEPTUKAILHOM BBICOTHI IPUKYCA, CTENIEHU PE3LI0BOTO
MEPEKPBITUS B BEPTUKAIBHOM U CarUTTaIbHON TIIOCKOCTSIX MOKHO OLIEHUTH TOJIBKO ITyTeM
BHU3YyaJIbHOTO COTIOCTaBJICHHUSI C JIUIEBbIMU ITpU3Hakamu. Kpome Toro, mogo0HbIe M3MEHEHUs
MOTYT BbI3BaTh U3MEHEHHE TOHYCA, POPMBI U MOJOKEHUS 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 KOCTSM JIMIEBOTO Yepera, a IpyruM — K
MATKOTKaHBIM CTPYKTypaM pTa. M3 aTOro0 cieayer, 4yTo MpH IJIaHUPOBAHUU pe3ylibTaTa
ACTETUYECKOTO CTOMATOJIOTUYECKOTO JICUeHUS He0OX0AUMO MTPUHUMATh BO BHUMAaHHUE HE TOJIBKO
BO3MOXHBIE U3MEHEHHS CaMOro 3yOHOTO psijia, HO TaKXKe U OKPYKAIOIIHUX MSATKUX TKaHEH.
OcHOBOM 11 MPOEKTUPOBAHHUS ABIISIOTCS KaK CTaHIapTHBIE POpMBI 3yOOB U3 OaHKa JAHHBIX,
Tak U cOOCTBEHHBIE UMEIOIIUECS BO PTY 3yObl manrenTa. OCHOBHBIMU MHCTPYMEHTaMHU JIJIs
MIPOEKTUPOBAHHUS SIBJISFOTCS IPOLIETYPHI IEpEMEIeHuUs 3y00B, X MOBOPOTHI, MACHITAOMPOBAHUE
OTJIeIbHBIX UX YACTEH WU IIeNIMKOM,AepopMUpOBaHHE.

CkaHnepsl JUIs JTUIEBOTO CKAHUPOBAHUS:
o nuueBoit TpexmepHsbiii ckanep faceSCAN III (Breuckmann, I'epmanus) (Puc.10);
Puc.10

e JIMIIEBOTO TPEXMEPHOTO CKaHepa, pazpadoranubiii B BHUMO®U PAH (rpynna
pa3pabOTYMKOB OTEUECTBEHHOH cTOMarooruueckoit cucremsl OpticDent) (Puc.11).









Puc.11 JIuueBoii TpexMepHbIii CKaHep

J{nst ckaHUPOBAHMS TUIICOBBIX MOJICNIEH YEIFOCTEN UCIIOJIb30BAJICA CTOMATOJOTUYECKHI
TpexmepHbiit ckanep hiScan? (puc. 12). B cucreme ckanupoBanus hiScan? pacrnonoxeHo Tpu
KaMephl 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 ckanupyemblii 00BEKT MpOoeHHUpyeTCs Ty ja3epa B BUAE TOUKH, IIPU ITOM CaM
0O0BEKT BpalaeTcs Ha MOBOPOTHOM CTOJIMKE BO BHYTPEHHEH KaMepe CKaHepa U MO W3MEHEHHIO
paccTostHusS OT 00BEKTa JI0 JaTbHOMEpPA CKaHEepa BOCCTAHABJIMBACTCS TPEXMEpHAst IOBEPXHOCTD
(puc. 13). MakcumanbHbIe pa3Mepbl CKAHUPYEMOTO 00BbEKTa MOTYT 10X0AuTh 110 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 xopetickoit kommanuu INUS Technology. Jlornuecku
MIPOrpPaMMHBIH MPOIYKT pasJieieH Ha camoioctatounble pasaensl (Workbenches), kaxpiii u3
KOTOPBIX BBIMOJIHSIET KOHKPETHYIO 32/1a4y U COOTBETCTBYET ONpeAeICHHOMY dTanmy paboThl ¢
TPEXMEPHOU MOJECIIBIO.

Metoanka noJry4eHusi TpeXMepHOro H300pakeHusi JIMIA M 3yOHBIX PAJOB H UX
COIOCTaBJICHHUE.

Cnauana MPOUCXOUT ITOJIYYCHUC TpeXMepHOﬁ MOACIN yn516a10meroc;1 JIMIa ImanyucHTa €
PCIICPHBIM 00BEKTOM B MOJIOCTH pTa (HpI/I CCTCCTBCHHOM IJIA YJ'ILI6KI/I pa306IHeHI/II/I 3Y6HBIX
pﬂ,[[OB) IMyTEM CKaHHUPOBAaHMHHL. I[J'ISI OTOI'0 MalMUCHTa YCA)KUBAIOT IICPC JIMLICBBIM CKaHCPOM. B
obiactu I/I3MCpI/ITeJlBHOI>'I KaMCpPbI CKaHCpa YCTAHABJIMUBAIOT 3€PKAJIO, ITIAAA B KOTOPOC, IMALIUCHT
MOT OBI KOHTPOJHUPOBATHL CBOC BBIPAKCHUC JIMLIA U YJ'IBI6Ky, oOHaxkast 3Y6BI MaKCUMAJIbHO U IIPpU
3TOM ecTecTBeHHO. Ha KOMITBIOTEPC 3aIyCKACTCA IIporpamMma Jjisk CKAaHUPOBaHU,
Ipujiararomascsa K CKaHepy, 3aTEM HACTPAUBAKOTCA HCO6XO,Z[I/IMLIC napaMeTpbl (HapaMeTpBI



(oTOUyBCTBUTENBHOCTH U (POKYyCHPOBKA). B mosioctu pra HE0OOXOMMO 3aKPENUTh PEIepPHBII
00BeKT. 3aTeM 3aIlyCKaJli POLEcC CKAaHUPOBAHMS JINIIA NALUEHTa. DTOT MPOLIECC CXOXK C
¢dororpadupoBaHnem Ha JOKyMEHTHI (puc. 14).

Puc. 14 TpexmepHast MoJeJIb JINIA, IOJyYEeHHAsS] B pe3yJbTaTe CKAHNPOBAHMS.

JU1s O Ty4eHUs! TPEXMEPHBIX 3yOHBIX PsII0B CHUMAIOT IOJIHbIE aHATOMHUYECKUE OTTUCKU
BEpXHEH U HIDKHEH YeNl0CTH, OTIMBAIOT TMIICOBBIE MOJIENH. 3aTeM IpU MOMOLIY TPEXMEPHOTO
CKaHepa CKaHUPYIOT THIICOBYIO MOJIEIb 3yOHOTO psifia ¢ YCTAHOBJIEHHBIM Ha HEW penepHbIM
o0bexkToM. He MeHsist oJioxeHne TUIICOBOI MOIENH, PENepHbI 00BEKT CHUMAETCSl M IOBTOPHO
CKaHMpyeTcsl y)Ke caM 3yOHoH pan (puc. 15).



Puc. 15. TpexmepHass Moaesb 3yOHOr0 psiia NalMeHTA.

B utore nosry4qarorcs HECKOJIBKO TPEXMEPHBIX MOJENIEH, HE CBA3aHHBIX MEX1y COO0i:
TPEXMEPHYIO MOJIENb YIBIOAIOLIETrOCs JIUIla ¢ PeNepHbIM 00BEKTOM B TOJIOCTH PTa, TPEXMEPHBIE
MO/IeIM 00EHX YeNoCcTel ¢ pernepHbIM 00beKTOM (puc. 16), TpexMepHbIe MOJIETH BepXHEH U
HIDKHEH YEJIIOCTEM.



Puc. 16. He conocraB/ieHHbIe TPeXMEPHbIEe MO/IEJIU JIULA U YeJTI0CTeH.

ComnocraBiieHue TpeXMEPHBIX MOJIENEH JIMIIAa U YEeIIOCTEH OCyIIECTBIIsIeTCs 10 peibedy Ha
penepHoM o0bekTe. CorocTaBieHue IpoBOAUTCS MO ToukaM (3 u 6oJjee), KOTOpble YKa3bIBatOT
Ha TPEeXMEpHOI MoJenu (4eM 00JIbIlle TOUEK UCIOIb3YeTCs, TEM TOYHEE Pe3yabTaT
conocTaBienus) (puc. 17).



Perspective

Puc. 17. [Ipouecc conocraBjieHusi TpeXMEPHbIX MOeJIei.

[Tocie comocTaBiIeHNS TPEXMEPHBIX MOICIICH MOXKHO IMTPOBEPUTH TOYHOCTH IMPH TIOMOIIIN
cnernuansHo# ormu «Shell/shell deviation». 3arem ygaisroT HECKOIBKO “HEHYKHBIX
MOBepXHOCTEH. B uTore ocraercs TpexMepHasi MOJCIb YIBIOAIOIIETOCs JINIA AI[UeHTA C

3YOHBIMH PsIIAMH, COTIOCTABIICHHBIMH B KOPPEKTHOM IOJIOKEHHUH JPYT OTHOCUTEIBHO JApyra
(puc. 18).



Puc. 18. ®uHaabHBIH Pe3yJbTAT COMOCTABJIEHUS TPEXMEPHbIX MOJIeJIeil.

JlJi TOTIOTHUTEBLHOTO KOHTPOJIS MPAaBUILHOCTU MPOCTPAHCTBEHHOTO COTIOCTABIICHUS MOeei
JUIA ¥ 3yOHBIX PSAZOB MCIIOJBb30BaNIM PEBAPUTENBHO cenaHHble oTorpaduu yasidaroierocs

nuna nanuenra B ¢ac u npoduis. Ha onucanHyio Bblllle METOIMKY MOJTY4YeH naTteHT No
2306113.
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