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® CETEBbIE U UHOOPMALINOHHbLIE TEXHONOIMK o

4 .B. JlorawmHa, T.A. HymayeHko

MH®OPMALMNOHHBIE TEXHONTOI’M B BUOMEXAHUKE
3YBOMNPOTE3UPOBAHUA

OO6cyxpatTca HEeKOTopble acrnekTbl NPUMEHEHUSI KOMMbIOTEPHbLIX TEXHOMOrMIA Ha MPOM3BOACTBE, B
MeauumHe 1 B obpasoBatenbHoM npouecce. O6cyxgatoTcst TpeboBaHMs K KONMMEKTMBAM, CMOCOGHbIM
peluaTb MHOTOYPOBHEBbIE 3a4ayu, CBA3aHHble ¢ 3MEKTMBHBIM UCMONb30BaHMEM UH(POPMALIMOHHbIX
TexXHomorunm B GriomexaHuke npoteanpoBaHus. NpnBogaTcsa npumMepbl NONy4YeHUs TakMK KONnekTuBaMm
KOMMIEKCHbIX pe3ynsTaToB B Hayke, NPy NpPakTUYeCcKoM NPUMEHEHUN 1 B 06pa3oBaHuN.

Knrodeeblie cnoea: Mamemamu4veckoe ModesiupoeaHue, UHGOPMaUyUOHHbIe mMexHOoJI02UU,
6buomexaHuka

\_ /

Cero,u,Hﬂ KOMMbIOTEPHbIE MHOPMALMOHHbIE TEXHOMOMMN MPOYHO BOLUNM B Hally MOBCEOHEBHYH

XM3Hb. [poueccbl NOCTPOEHUS KOHLUENUUN U U3FOTOBMEHNUS YHUKANbHbIX U3AENUA C MOMOLLbIO

KOMMbIOTEPHbIX TEXHOMOIMMIN YXXe AaBHO BHeAPEHbl B MHAYCTPUAanbHbIN CEKTOP, BO BCE OTpacnu
NPOV3BOACTBA. 3axBaTuIM OHWN 1 cTOMaTonoruio. MNosBUNUCL TePMUHBI «CTOMaTornornyeckas nHopmarm-
Ka» U «KOMMNbOTEPHas CTOMAaTONOrns».

B Hay4HbIX nccrnegoBaHuax nocnegHnx net ectb paboTbl, B KOTOPbIX paccMaTpmBatoTCS KOMMNbIOTEPHbIE
nporpammbl, UCrosb3yemMble B cTomaTonorum [1-4]. LLnpoko pacnpocTpaHeHsb! criegytolme: KoMnbloTePHbIE
nporpammbl LndgppoBor peHTreHorpadumn (Hanbonee nseectHble: Gendex, Trophy); rpynna nporpamm ang
paboTbl ¢ geHTanbHbiMK Bugeokamepamm (Acu Cam, Easy Cam, Vista Cam, Telecam DMD); cuctemsbl
yrnpaBneHnsi ctomartonornyeckumn knuHukamm (Hanpumep: Dental 4 Windows, Dental Base, DenDa-
ta, Mean n 1.4.). Kaxgasa rpynna nporpamMmm pellaet COOCTBEHHble 3agayun, U obnactb NPUMEHEHUS
CTOMaTONOrMYECKMX BbIYUCIIUTENBHBLIX CUCTEM OBLIMPHA.

Tabnuua. KomnbloTepHble TEXHONOMMN, MPUMEHsIeMble B cTomaTornorum [1]

O6nacTtb NnpuMeHeHus KomMmnbroTepHbie cuctembl
OO6yueHMe cneLuanncToB, Hay4Hble uccnefoBaHNA
Cumynatopbl — obyyatrome nporpamMmel, CLINSIM (Morita, Japan); PREPassistant (KaVo
B KOTOPbIX BOCNPON3BOAATCH pasfnyHble Dental GmbH, Germany); DentSim Compact
KNWHWUYECKNE CUTYaLun (Yoshida, Japan)

O6meH onbIToM, CnNpaBOYHbIE MaTepuarnsl,
ONCTaHUMOHHOE 0ByYeHne
KomnbloTepHoe MogennpoBaHmne pasnmnyHbIx

MEDLINE, INTERNET

SPLEN, COSMOS/M, ANSYS

npoLeccoB
KnuHuyeckoe ncnonb3oBaHue
OnTummnsauns paboTbl C MEANLIMHCKON Simplesoft (ProDenTech), Dentrix Dental Sys-
AOKyMeHTaLuuen, aneKkTpoHHble ambynatopHbele | tems (Ameri-can Fork), Kodak EasyShare (Kodak),
KapTbl NaLMEHTOB Dental Explorer (Quint. Publ.)

AcuCam Concept N (Gendex), ImageCAM USB
2.0 digital (Dentrix), SIROCAM (Sirona Dental Sys-
tems GmbH)

GX-S HDI USB sensor (Gendex), ImageRAY

Mony4veHne ungposoro oTo- n
BUOEON300paXkeHns1 3 NonocTu pTa

Paanosu3vorpacys (Dentrix), Dixi2 sensor (Planmeca)
OnpepgeneHne oNTUYECKUX XapakTePUCTUK 3yba Transcend (Chestnut Hill), Shade Scan System,
(UBET, NPO3pPaYHOCTb, APKOCTb M Ap.) VITA Easyshade
BupTyanbHble apTUKyNaTopbl MAYA, CEREC 3D, CAD (AX Compact)
Komnnekcbl 4ns aBToMaTtuaMpoBaHHOMO ProCERA (Nobel Biocare, Géteburg, Sweden),
NPOEKTUPOBA-HNA N N3FOTOBMAEHUS 3YOHbIX CEREC 3 (Sirona Dental Systems GmbH, Germa-
npotesoB (CAD/CAM - cuctembl) ny), CELAY (Mikrona Technologic, Switzerland)

]
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o CETEBbIE U UHOOPMALINOHHbLIE TEXHOTIOIMK o

KomnbtoTepHaa o6paboTka rpaduyeckon uHgopmaumm no3sonsier ObICTPO M TwaTtenbHo obcrne-
AoBaTb naumeHta. ECTb KOMMbIOTEPHbIE NPOrpaMmbl, MO3BOMSAOLWME Bpayy WU3yYUTb OCOBGEHHOCTU
APTUKYNSALMOHHbBIX ABMXXEHUIN N OKKMO3MOHHbBIX KOHTAKTOB NauMeHTa B aHUMMPOBaHHOM 0O6bEMHOM BUAE Ha
3KpaHe MOHUTOpa. ITO — TaK HasblBaeMble BUpTYyarnbHble unu 3D apTukynatopbl. Hanpumep, nporpammbl
ANa PYHKUMOHANbHOW ANArHOCTMKN M aHanm3a OCOOEHHOCTEN OKKMO3MOHHbIX KOHTakToB: MAYA, VIRA,
ROSY, Dentcam, CEREC 3D, CAD (AX Compact). insa Bbibopa onTumanbHOro Metoaa neyeHnsi ¢ y4eTom
OCODEHHOCTN KIMMHUYECKOM cuTyauumn pa3paboTaHbl aBTOMaTU3MPOBAHHbIE CUCTEMbI MIAHMPOBAHMUSA
nedvenus. [laxxe npoBeaeHMe aHECTE3UN MOXKET KOHTPONMPOBaTb KOMMbIOTEP.

Hanpumep, cuctema Dental 4 Windows peanusyeT oTobpakeHue COCTOSHMSA NOMOCTU pTa, AeTarbHyH0
LiBETOBYO BU3yanun3aLmio AnarHo30B, COCTOSIHWUIA, paboT 1 Npoueayp Ha pas3nuyHbIX YacTax 3yba, HaacTporkax
Ha KOPOHKOBOW YacTu 3yba, Ha AeCHEe, Ha KOCTU, a TaKKe Ha COCTaBHbIX YacTsIX MMMaHTaToR [5].
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Mpumep okHa Dental 4 Windows

CyLLeCTBYIOT CUCTEMblI aBTOMATU3NPOBAHHOIO 3arnofHEHUS U BEAEHUS PasnnyHbIX POPM MeAULIMHCKON
JokymeHTaumm, Hanpumep Kodak EasyShare (Eastman Kodak, Rochester, N.Y.), Dental Base (ASE Group),
ThumbsPlus (Cerious Software, Charlotte, N.C.), YactHasa npaktuka ctomatonora (DMG), Dental Explorer
(Quintessence Publishing) n gp. B atux nporpammax, noMMMo aBToMatm3aumm paboTbl C JOKYMEHTaMu,
MOXET MpuCyTCTBOBaTb (PYHKLMS MOLENUPOBAHUSA Ha 3KpaHEe KOHKPETHOM KIMHWYECKOW CUTyauun u
npegsiaraemMoro nnaHa nevyeHnus CTOMAaToSIorMyYeckux MauMeHTOB. YKE CYLLECTBYIOT KOMMbIOTEPHbIE
nporpamMmmebl, KOTOPblE UMEKOT BO3MOXHOCTb pacno3HaBaHus rorfioca Bpayva. Bnepskle Takas TexHonorus obi-
nanpumeHeHa B 1986 r. komnaHunen ProDenTech (Batesville, Ark., USA) npu cozgaHum aBTomaTnanpoBaHHON
CUCTEMbI BEOEHUA MeaUUMHCKON AokymeHTauum Simplesoft. N3 Taknx cuctem Hanbonee BocTpeboBaHa
cpeaun amepukaHckmx ctomartonoros Dentrix Dental Systems (American Fork, 2003) [1].

HecmoTpa Ha Takoe MHoroobpasMe KOMMbIOTEPHbBIX KOMMIIEKCOB, OCHOBHOMW MPUHUMM paboThl
BCEX COBPEMEHHbIX CTOMATONOrMYeCcKNX CUCTEM ocTancsa HenameHHbiM ¢ 1980-x rogoB M COCTOUT U3
cnegyroLmnx aTanos:

e
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® CETEBbIE U UHOOPMALINOHHbLIE TEXHONOIMK o

1. C60p gaHHbIX O penbede NOBEPXHOCTN MPOTE3HOrO NloXa crneunanbHbiM YCTPOUCTBOM M Npeobpaso-
BaHWe Nony4YyeHHon nHdopmaummn B undpoBon bopmar, npuemnembliit 4ns KOMNbTEPHONM 06paboTku.

2. MocTpoeHune BupTyanbHOM Mogenu Byayllen KOHCTPYKUMWM MpoTe3a C NMOMOLLBbIO KOMMbTEpPa U C
y4yeTOM NnoxKenaHumn spaya.

3. HenocpeactBeHHOE M3roTOBMEHNE M3 KOHCTPYKLMOHHBIX MatepuanoB camoro 3yOHOro nportesa Ha
OCHOBE NOMYyYeHHbIX JaHHbIX C MOMOLLBLI YCTPONUCTBA C YUCMOBbLIM NPOrpaMMHbIM YrpaBreHneM.

PasnnyHble cTOMaTonornyeckne CUCTEMbI OTMMYAKTCA NUWb TEXHOMOrMYECKMMWN  PeLLEHUSIMU,
ncnonb3yemMbiMU 41151 BbINOSTHEHUSA 3TUX TPEX 3TanoB. Pa3Butne aBToMaTu3npoBaHHOIO NPOEKTUPOBAHNSA
y BCEX NpoM3BOANTENEN CTOMATONOMMYECKUX CUCTEM BbINO HanpaBneHo Ha YNpoLLEHME N MaKCUMarbHYH
BU3yanbHYI SICHOCTb AaHHOro npouecca. CoOBpeMeEHHbIE CUCTEMBbI, MOMY4YMB CO CKaHepa oundpoBaHHYyo
NMHpopmauuio o penbede NOBEPXHOCTN NPOTE3HOrO NoXa, MPUCTYNaKT K NOCTPOEHMIO ero n3obpaxeHns
Ha 3KkpaHe MoHuTOopa. [locne aToro cneuvanbHoe nporpammMHoe obecneveHve npegnaraetr Bpadvy
Hanbonee npuvemnemMbli BapuaHT pecTtaBpaumm 3yba. HekoTopble M3 COBPEMEHHbBIX KOMMbIOTEPHbIX
nporpamMmm MOryT CpoOeKTUpPOBaTb NPOTE3bl, HE YCTynalwLmne No CBOMM napamMmeTpam paboTtam OnbITHbIX
3y6BHbIX TEXHUKOB. BO MHOrMx cuctemax nonb3oBaTerlb UMeeT BO3MOXHOCTb U3BMEHUTb aBTOMaTUYECKM
CMPOEKTUPOBAHHYIO pecTaBpauMio COorflacHO CBOMM npeanoyTeHnam. LUupokoe passutve nony4mnno
TPeXMepHOe aHUMMPOBaHHOE MoaenvpoBaHue Oyayulen KOHCTpykumu. OHO B 3HAYMTENbHOW Mepe
ynpoLlaeT 1 YCKOpsieT NpoLecc co3gaHus BUMpTyanbHOM MoAenu npoTtesa, Aenaet ero bonee HarnsagHbIM.
Bpay MoxeT paccMoTpeTb Ha aKpaHe MOHUTOPa KOHCTPYKLMIO CO BCEX CTOPOH, NPU pasnnyHOM yBENU4eHuu
1 BHECTWN CBOW NOMpPaBKu.

Co3gaHbl aBTOMaTU3MPOBaHHbLIE CUCTEMbl AN UCMOMb30BaHUs B npouecce obyyYyeHWs CTYAEeHTOB —
CTOMaTONOroB 1 3yOHbIX TEXHUKOB — TaK Ha3blBaeMble CTOMAaTONOrm4yeckue CUMynaTopbl. Takne KOMMekehbl
3HaAYNTENbHO YCKOPSIOT npuobpeTteHne CTygeHTaMy HaBbIKOB MO MpenapupoBaHMio M BOCCTAHOBEHMIO
paspyLUeHHbIX 3y6oB.

CeoeBpeMeHHasi NoAroToBKa CrneunanucToB, B MOSHOM Mepe Bnagerwmux TakMMu TEXHONOTrUSIMMU,
SABNSAETCA BaXHbIM YCMOBMEM LUMPOKOrO BHEOPEHUS COBPEMEHHBIX WMHMOPMALUMOHHBIX TEXHONOMN
BO Bce cpepbl ctomatonormn. Ons addekTMBHOrO UCMONb30BaHMS WUHADOPMALMOHHBLIX TEXHOMOrMn 1
MaTeMaTudecknx mogenen B GromexaHuke 3ybGonpoTesMpoBaHud, Npexae Bcero, Heobxoanmmo co3naTb
AeecnocobHbI KOMNNEKTUB SHTY3MACTOB O4EHb Pa3HbIX NPodeccuin, cneumanmcToB B 06nacTm nHopMaThKy,
MeOVUNHbBI, MEXaHWUKN, 3y00onpoTe3npoBaHUs, MaTeMaTU4YeCcKoro MogenMpoBaHnsa (PrUsnko-MexaHnu4eckmnx
cucteM M martepuanoBefeHusi. TOMbKO TakMe KOMMSEKCHble KOMaHAbl MOTyT KBanvMduULMPOBaHHO
pewartb npobnembl, HaynMHad OT rPaMOTHOrO OMNUCaHMA €ee CyTu, nocregyowen gopmanusaummn,
ncyepnbiBalOLLENn MaTeMaTUYECKOW NOCTAHOBKM — A0 CO34aHUSA BbIYMCIUTENBHBLIX CUCTEM, BbINOMHEHNS
KOMMNbIOTEPHBIX pacyeToB U, camoe rnasHoe, hopMYNUPOBKM NPaBUIbHbIX BbIBOLOB Y pekoMeHAauun no
YCOBEPLLUEHCTBOBAHWUIO (PYHKLMOHAMNBbHbIX BO3MOXHOCTEN TON NN NHOM BMOMEXaHNYECKON CUCTEMbI.

Takon noaxon No3BONUT, Npexae Bcero, 3PeKTUBHO NCMOMNb30BaTh COBPEMEHHYHO BbIYUCTTUTENBHYH TEXHUKY
npy NPOEKTUPOBaHMM N OLIEHKE PECYPCHBbIX BO3MOXHOCTEN 3yOHbIX npoTe3oB. [acT Hagexay Ha To, 4YTo B
pesynerarte NpoBeAEeHHOM PaboTbl HE TOMBKO YIyYLUMTCA BHELUHWI BUA U (DYHKUMOHASbHbIE Ka4yecTBa NpOTE30B,
HO Y 3HAYUTENBbHO YMEHBLUMTCS UX BEC, MOBLICUTCA MX MPOYHOCTb M CYLLECTBEHHO YMEHbLUNTCA CeBEeCTOMMOCTb.

MpuBepeanMBLIA ONMOHEHT MOXET MOUHTEPECOBATLCH, a YTO, paHee HUKTO He 3aHMMarcd pacyeTamu
HanpsHKeHHO-AePOPMNPOBAHHOIO COCTOSIHWUSI NPOTe30B? [la HeT, 3aHMManucb, U 4OCTaToMHO MHoro. Ho, Bo-
nepBblX, OCHOBHON O0ObEeM 3TUX pacyeToOB NPUXOOUTCS Ha 3apybexHble CTpaHbl, U B CneumanbHOn nutepa-
Type NpuMBOASTCA pe3ynbraTbl aHannsa, a He Npouecc noucka pelleHus. Bo-BTopbix, OTTOK CneunanmcToB-
pacyeTYMKOB M3 0BOPOHHBIX OTpacnen Poccumn n co3pesLuas HeOBX0AMMOCTb KOMMNblOTEpU3aummn Hanbonee
MOArOTOBMEHHbIX HaMpaBfieHW OTEYEeCTBEHHOW MeOMUMHBbI, Takux Kak 3ybonpoTesupoBaHue, npuBen K
TOMY, 4YTO NOSIBUNIOCH BOMbLLIOE KONMMYECTBO PasfnMYHbIX YaCTHbIX pelleHui 3agad, brmskmx kK GuomexaHuke,
MOSTyYEHHbIX C MOMOLLbIO BbIMUCANTENBHBIX CUCTEM, CO3LAHHBLIX NS PELUEHUS] CIIOKHbBIX TEXHUYECKUX UM
CcTpouTenbHbIX 3agad. B aTux peweHuax nerko 3abnyamtbes. [JoCcTaToudHO 4acTo OHM Mpu rpadomyeckomn
WHTepnpeTaumnn gaxe BbIrMSAAT NOXOXMMM TO Ha aTOMHbIN peakTop, TO Ha HEAOCTPOEHHbIN ByHKep, TO Ha
camonet. VIHoraa aTu peLueHns npoTmMeopeyar Apyr Apyry, MHOr4a AOMOMHAKT M NOATBEPXAAt0T NONyYeHHble
paHee pe3ynbsraTtbl uccrnegoBaHui. Mpu aTom, B cpeae MegnumHCKMX paboTHUKOB BCe Yalle MOXHO yCrbllwaTb
BCEpbEe3 06CyXaaemyto NpobrnemMy, Kakon nakeT nporpamMm nydwle, co3gaHHbii mnsmnkamm B HAW takom-to
nnv MatemMaTukamm B YHMBeEpCUTETE TaM-To, Uinn MIMsipekom, KOTOpbI O4EHb 300POBO cYMTaeT. Ham kaxeTtca
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o CETEBbIE U UHOOPMALINOHHbLIE TEXHOTIOIMK o

Takon NoaxoA B NpuHUmne He BepHbiM. Cama anckyccusi — aTo nopoxaeHve 60nbLIoro notoka MHopmaumm,
XNbIHYBLUEA HA MEAMLMHCKMX pabOTHMKOB B CBA3M C KOMMbtoTepusauuen. MoToka WHTepecHewnwen u
nonesHon MHgopmMaunm, CMELaHHOMo ¢ HEKOMMETEHTHBIMWU BbIBOAAMU U «YAUBUTENbHBIMUY PELLUEHUAMN,
O0CTOBEPHOCTb KOTOPbIX MPOCTO HE BbIAEPKUBAET HUKAKOW KPUTUKN. Hy 1 Kak ke co BCeM 3TnM pa3obpatbca?

BoT Mbl 1 pewnnu nogenntbca CBOMM COBCTBEHHBIM OnbiToM. NMpexae Bcero, obpatuTb BHUMaHME Ha
TO, YTO rnmaBHasi npobnema npu pacyete BUOMEXaHNYECKNX KOHCTPYKLUNIA — 3TO KOPPEKTHas U agekBaTHas
NnocTaHOBKa 3afauyn, oTpaxawllas CyTb npobrnembl, y4yuTbiBalollasi BCE OCHOBHblE OCOOEHHOCTU W
orpaHunyeHusi. Bropoin, He MeHee BaXkHbI 3Tan MOAENUPOBaHNSA, aTo hopmanu3auns 3agadun. 3gecb Hago,
C OOHOW CTOPOHbI, MakCMMarnbHO YNpoCTUTb 3adady, onucatb ee AnddepeHunanbHbIMN YpaBHEHNAMMU,
npaBuIbHO 3adaTb FPaHUYHbIE U HayanbHble YCMOBUS, caenatb ee «ygobHony» ana pewenus. Oanee
cneayet BbI6op cnocoba 1 MeToaoBs, MPUMEHSEMbIX NPY PELLEHNN, OLIEHKA X CXOANUMOCTU U YCTOMYNBOCTH,
npoBepka AOCTOBEPHOCTM MNOMyYaeMbiX PELUeHUr Ha cneumanbHbIX TecTax. OTOT OTBETCTBEHHbIA 3Tan
npeanonaraet n BO3MOXHbIN BbIGOP yxe pazpaboTaHHOro paHee NporpamMmMHOro cpeicTea, KOTopoe No Tem
WU UHBIM NMPU3HaKaM NoaxoauT ANs peweHns opmanu3oBaHHon 3agayn. K TpeTbemy e atany OTHOCAT
caM npouecc nonyyYyeHus pelweHus. W, HakoHel, YeTBepTbi 3Tan — aHanm3 MoslydeHHbIX pesynsTaToB U
opmynmpoBaHne BbIBOAOB. 34eCb B HaMbonbLIEN CTENEHN NPOSBNSETCA YPOBEHb KBanudukaumm Bcex
y4acTBYOLLMX B MUCCRegoBaHUM cneumanncTtoB. VIMEHHO 3Ta YacTb paboTbl M NpeacTaBnseTcs Ha cyq
Konner n obLWecTBEHHOCTH.

Tenepb CTaHOBUTCS MOHATHBLIM, YTO, HaNpMMep, BbIGOP BbIYUCINTENBLHOrO CPeAcTBa ONpeaenseTcs B
3HauYuTeNbHO GonbLUen CTeneHn He TeM, KTO MMEHHO ero paspaboTtarn, XOoTs M 3TO BaXHO, a And 4ero,
AN pelleHns Kakoro kracca 3agad. MoxeT nonyy4nTbesi, YTO C MOMOLLbIO NPOCTOM NPOrpaMmbl HANOEHO
pelleHne MHTEepPecHon npobnembl, U, HA0BOPOT, C MOMOLLBLI HABOPOYEHHOW KOMMbIOTEPHON CUCTEMbI
HWUYEro KPOME HEMOHATHBIX KAPTUHOK MOSYYMTb HE YA4AnoCh, TONbLKO BpeMs NoTepsiHo. KoHewHo, naeanbHbIM
ABNSAETCS BapMaHT CO34aHuns CneumanmsavpoBaHHON CUCTEMbI, NpegHa3HaYeHHON ANS pelleHUs MMEHHO
NOCTaBMNEHHON 3agayn. ATO OOPOroe yoOBOMbCTBME, HO B TEXHUKE Takne npobnembl Hayuunmnchb peluatb
[6]. Bocnonb3oBanucb aTUM ONbITOM U Mbl. B kayectBe npumepa, MOXHO NPUBECTUM MOAUMDUKALUIO
BbluncnntensHoro komnrekca SPLEN domnpmel KOMMEK J11a. B paspabotke matematnyecknx mogenu ans
SPLEN(Inzoma) [7] npuHanu yyactme cneumnanuctbl dhakynsteTa NpuknagHon MateMaTukm n KnbepHeTnkm
MWU3M HNY BLUS, ctomaTtonoruyeckoro gpakynsreta MIMCY nm. Cemaluko, MHCTUTYTa MexaHukm MIMY um.
M.B. llomoHocoBa, MNCuUC, nHpopmaTnkm n NnporpaMmmMmCcTbl ApYrnx Y4EOHbIX U HaYy4YHbIX OpraHn3auun.

Tenepb 06Ccyanm BONpoc, KOMY U 3a4eM HeobXoaUM KOMMMNEKCHbIN NOAX04 K peLleHuto 3agayd brnomexaHu-
Kn 3ybonpoTteanpoBaHus. KTo sBNseTca OCHOBHLIM NOTpebuTenemM pesynsraTtoB Takoro pofa uccnegoBaHuin?

Hy, ¢ OCHOBHbIMM MOTPEBUTENAMU NOHATHO. ITO MeAULMHCKME paboTHUKM M cheumnanucTel B obnacTtu
3ybonpoTe3npoBaHus.

3a4yem 31O UM HyXHO? B KayecTBe npakTuyeckor WHgopmaumm o6 O0COBEHHOCTAX HanpsKEHHO-
0eopMMpPOBaHHOIO COCTOSIHWUSI MPOTE30B M O Mnpobrnemax, KOTopble BO3HMKAOT MpU palMoHanbHOM
NPOEKTUPOBAHUN Pa3NNYHbLIX KOHCTPYKUMIA U Mogmdunkaumi 3yOHbIX NpoTE30B.

Ho Beab He Tonbko. KOHEYHO, MPpUNoXKeHUs B NpakTM4eCcKon MeamumHe — 9TO O4eHb BaXKHO, HO Beb U cam
npoLecc Noncka opToneanyecknx peLleHnii Toxxe BaxkeH. Torga, MoXeT ObliTb, Tak: - Hay4HbiM paboTHUKamMm,
acnMpaHTaMm U1 CTydeHTaM CTapLluuX KypcoB MeOMLMHCKUX BY30B, 3aHMMaloLWMMCS UccneoBaHUsIMU B
obnacTn NpoeKkTUPOBaHMS N ONTUMMU3aLMM BUOMEXaHNYECKUX 3yOO4ENOCTHBIX MPOTE30B.

MmeeT cmbIiCn NOAKOPPEKTUPOBaTb M LIENecoobpas3HOCTb MOMyYeHUs 3TUX 3HaHMK. [na 4ero oHu
HyXXHbI? [na 6onee 4eTkoro npeactaBneHuss 0CobeHHOCTEN NoBeeHUA MPOTE30B NPW UX dKCnnyata-
UMM MHOMBMAOYanbHbIM Mnonb3oBaTteneM. Kak MHCTPYMEHT Anis Moucka HOBbIX, 6ornee coBepLUeHHbIX
dopm NpoTe30B. [Nsi SKOHOMUN pefKo3eMerbHbIX MEeTanoB Npu MPOEeKTUPOBaHUM HECYLLUX KapKacoB
nNpoTe30B C HanonHutenamu. [ns aHanu3a Gonblloro pasHoobpasms CyLiecTByLWMX hOpM NpoTe30B
NPUMEHNTENBHO K MHAMBUAYaNbHbIM OCOBEHHOCTAM CTPOeHMs 3yOHOro psiaa KOHKPETHOro NHAMBUAyyma c
Lenbio nocneayoLlero 060CHOBaHHOIO NPUHATUSA PELUEHUs O TUME U MEeTOAMKE NPOTE3MPOBaHUS.

Hy n, KoHe4HO, B cryvae, ecrnv BO3HNKaeT HeobxoaMMOCTb B pa3paboTke COBCTBEHHbIX BbIYUCIINTENbHbIX
CpeacTs, A8 NocrneayLwero YHUKanbHOro aHannsa CooTBETCTBYOLLMX BUOMEXaHNYeCcKnx 3y604entoCTHbIX
CUCTEM aKTyanbHOCTb KOMIMIEKCHOro nogxoda cTaHoBuTCA elle 6onee penbedHon. B atom cnydae K
OCHOBHbIM NOTPEBUTENSIM HaYYHbIX Pe3yNbTaToB CriedyeT OTHECTU:

- Hay4HbIX pabOTHWKOB, acCNUPaHTOB N CTYAEHTOB CTapLLMX KYPCOB MEANLMHCKUX U TEXHNYECKUX BY30B,
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3aHUMaIOLLMXCS UCCneaoBaHNAMN B 06nactv MexaHnkm GUomMexaHnYecknx KOHCTPYKLUUA 3y604EentoCTHbIX
nNpoTe3oB, MaremMaTU4YeCcKMM MOLENMPOBAHNEM WX MOBeOEHUSA U NpeackasaHMeM HeoudeBUAHbIX nocnea-
CTBWUW 3Kcnnyataumm, noabopom n co3gaHnem matepuanos Anis 3ybonpoTe3vpoBaHms.

EcTecTBEHHO M3MeHeHue 1 LLenu nonyyeHns aTux sHaHum.

- [Ona o03HaKOMMEHUs C KOPPEKTHbIMW MOCTAHOBKAMM W MNpUeMamu pelleHust 3afad no pacuyety
HaNpPsPKeHHO-0eOPMUPOBAHHOIO  COCTOSIHUSI  CITOXKHbBIX,  JIOKanbHO  HEOAHOPOAHbIX  KOMMO3UTHbIX
KOHCTPYKLMIN, NpUMeHsAeMbIX Npu 3y6onpoTesnposaHmu. [Ana nsyyeHms npuemMoB paboThbl C BbIYUC-NTUTENbHbIMA
KOMMnekcamm 1 npuMepamm aHanmsa KOHKPETHbIX KOHCTPYKUMA MeTannokepaMmyecknx 3y6OHbIX NpoTes3os,
noabopa 1 oueHKU B3aUMOBNNSAHMS PasfMYHbIX MaTepuanos, NPUMEHAEMbIX Mpu 3yGonpoTe3npoBaHUN.

Hapgo ckasarb, Y4To BbILLEN3NOXEHHAs NOE0rorisi XopoLLo cebsa 3apekoMeHaoBarna npy NoAroToB-ke pasHbIxX
YPOBHEW CneumanmcToB Bbicllen kBanudukauum 8 MMOM HAY BLUS n B MTMCY. aen MHoroypoBHEBON
NOAroTOBKM CMELMANMCTOB MO MHCpOpMAaTUKE HaLNmM NOHUMaHNE 1 B cpeaHen Wwkore. B aTom cnyyae MoXHO
roBopuTb 0 Ga30BbIX Kypcax, BbIOOP CIIOXXHOCTU KOTOPbIX MOXET Onpeaenatbcs ooLwen noaroToBkon pedar
no matemMaTtuke n uanke, a Takke O crneumanbHbIX Kypcax (dakynsratmBax), Ha KOTOpPbIX MOTYT M3naratbca
1 00Cy>KOaTbCsl HEKOTOPbIE COBPEMEHHBIE NOEN U AaXKe HOBblE Hay4HbIE HanpaBIieHUs, KOTOpbIe MOMyT CTaTb
onpeaensarLmMMn Npu nocregyowem eoidope BY3a 1, Bo3MoXxHO, npodeccum.

B 3aknoueHne npmBegemM HeKOTOpble pesyribTaTbl KOMMMEKCHBIX HayYHbIX UCCIegoBaHNMA, MOSTYYEHHbIX
Ha Kadegpe «MexaHuka n MaTtemMaTudeckoe MmoaenuvpoBaHue» dakynsreta lNpuknagHon maremartuku u
knbepHetmkn MMM HNY BLUD.

3a nocnegHve nATHagUaTb NET NPU HENocpeacTBEHHOM y4vactum konner us MIMCY BbINOMHEH LKA
0030pHO-aHaNUTUYECKMX, IKCMEPUMEHTANbHbIX, TEOPETUYECKNX, MATEHTHO-NULEH3NOHHbIX, MAPKETUHIOBbIX U
KIMMHNYECKNX BHEOPEHYECKMNX paboT MO CO34aHMI0 HAay4YHbIX OCHOB, pa3paboTKe N BHEOPEHMIO B KITMHUYECKYHO
NPaKTUKY KOMMbIOTEPHOIO MOAENMPOBaHMS fie4ebHbIX TEXHOMOMIN U MPOrHO-30B peabunutaumm 60nbHbIX C
YenCTHO-NNUEBLIMK AedheKTaMu U cToMaTonormdeckumm 3abonesaHmsamm [8].

Co3gaHo HOBOE HaydHOe HarnpaefieHMe MO KOMMbOTEPHOMY WCCNEAOBaHMIO CyLLECTBYHOLUX U
pa3paboTke HOBbIX NIe4eOHbIX TEXHONOMMIN B CTOMATOMNOMN, UMANAHTOMNOMMN, YEMOCTHO-NNLEBOM XMPYPrm
N NPOrHO3MPOBaHNIO NX 3PPEKTUBHOCTN.

Co3gaHbl Hay4Hble OCHOBbLI MOCTPOEHMST BMOMEXaHNYECKNX MOLEenen, AOCTAaTOMHO MOMHO YYUTbI-BaoLLMX
0COBEHHOCTM NoBeAEHNSA 3yOO4HEMNOCTHOM CUCTEMBI YerioBeka Npu yHKLMOHANbHbIX Harpy3kax v NO3BOMSIHOLLIMX
UMUTUPOBATbL U3MEHEHNSI B TBEPAbIX TKaHAX 3yOOB U YENOCTHLIX KOCTEN, MapOAOHTanbHOM KOMMEKCe npu
BOCCTaHOBMNEHMWN YTPAYEHHbIX ECTECTBEHHbIX ABUraTenbHbIX (PYHKLMIA C MOMOLLIbIO MCKYCCTBEHHbIX BKIOYEHWUNA,
a TaKke B 3yOONpPOTE3HbIX KOHCTPYKLUMAX W YEMOCTHO-NULEBbLIX Ne4ebHbIX annaparax.

MpeanoxeHsbl pauMoHanbHble CXeMbl CTOMAaTONornyeckon oyHKUMOHanNbHOM peabunutaumm 60nbHbIX
c gedektamm 3y60B, 3yOHbIX PAOOB U YENOCTEN C NPUMEHEHNEM LUMPOKOrO CnekTpa BKMagokK, BUHUPOB,
KOPOHOK, HECbEMHbBIX N CbEMHbIX NMPOTE30B C Pas3NUYHbIMU BMAAMW NAOUMBHOM U XEeCTKOW douKkcauuu,
WTMATOBBIMA KOHCTPYKUMAMU U3 TPAAULMOHHBIX M WHHOBALMOHHBLIX MaTepuarnioB, BHYTPUKOCTHbLIX W
TpaHCcAeHTarnbHbIX UMMNIAHTATOB, YErCTHO-NNLEBLIX NMPOTE30B-06TYPaTOPOB.

BrnepBble npeanoxeHol Hay4HO 06OCHOBaHHbIE METOAMKM NPOrHO3MPOBAHUA BO3MOXHbBIX OCITOXXHEHUIA
npy 3y6O4YENtoCTHOM MPOTE3NPOBAHUN, OCHOBaHHbIE HA KOMMMIEKCHOW OLEHKE COCTOSIHMSA nauueHta wu
pacyeTax Hanps)KeHHO-4eOpMMPOBAHHOIO COCTOSIHMA B NPOTE3ax U NpoTe3mpyemMon obnactu.

MpakTnyeckoe BHeapeHne pa3paboTaHHbIX TEXHOMOrMM HanpaBneHO Ha ynydlleHne 340pOoBbS,
npodunakTuky 3aboneBaHW W MOBbIWEHWE KayecTBa XW3HM BCEX CroeB HaceneHus Poccunckomn
depepaumn, B nepByl o4vepedb, COUManbHO-HE3aLlUMLLEHHbIX: OETEN, NEeHCUMOHepoB, BONbHLIX caxap-
HbiM OMabeToOM, MHBANUOOB C MOPAXEHMEM XEenyoodHO-KULLIEYHOro TpakTa, annepruen, OOmnbHbIX C
TpaBMaTU4ECKMMM M NMOCNeonepaUnoHHbIMK gedekTamMmm YentocTHO-NuUeBon obnacTu.

Nntepartypa:

1. Monxoeckmn .M. TNpumMeHeHMe KOMMbLIOTEPHBLIX TEXHOMNormn B crtomaronorun // CoBpemeHHas
ctomatosnorus. 2008. Ne 1. — C. 24-27.

2. ObimoB [. // Dental Market. 2005. Ne 1.— C. 12-16.

3. Jlebenenko .10, Meperynos A.B., BacdmH C.M. // TaHopama opToneauyeckom ctomartono-run. 2002.
Ne 2.— C. 40-45.

4. Strub J.R, Rekow E.D., Witkowski S. // J. Amer. Dent. Assoc. 2006. V. 137. P. 1289—- 1296.

@O N3, 2010000000000 00 ®KAYECTBO ® NHHOBALIUM @ OBPA3SOBAHVE® @ @



o CETEBbIE U UHOOPMALINOHHbLIE TEXHOTIOIMK o

5. Poccues [.A. HdopmaumoHHble TexHonormm B ctomatornorumn — http://krasgmu.ru/sys/files/content_
attach/1359454238 lektsiya_- it v_stomatologii.ppt

6. YymayeHko E.H., JlorawmHa W.B. MatemaTtudeckoe mogenupoBaHve U ONTUMU3AUUSA MPOLIECCOoB
nedopMmpoBaHusa maTepuanos npu obpaboTke aaeneHnem. - M.: SKOMET, 2008.-400c.

7. Yymauenrko E.H., ApytioHoB C.[., JlebegeHko U.HO. MaTtemaTtnyeckoe mogenvpoBaHme HanpsiKeHHO-
AedopMmMpoBaHHOrO COCTosIHUA 3yBHbIX NpoTe3oB. - M.: Monogasa reapaus, 2003. - 272c¢.

8. UymaueHko E.H. BHeapeHve B KIMHUYECKYID MNPAKTUKY KOMMbIOTEPHOrO MOOENUPOBaHUS
NneYyebHbIX TEXHOMOMMIN M MPOrHO30B peabunutaumm OOMbHbIX C YENCTHO-NMUEBLIMU AedekTaMmu U
ctomaronornyeckumun 3abonesaHmsimn // BectHuk PAEH. 2013. Ne 1. - C. 108-110.

JloeawuHa NpuHa BasieHMuUHoO8Ha,

KaHO. mexH. HayK, coeemHuk PAEH,

OoueHm Kaghedpbl MexaHUKU U Mamemamu4yecko2o modernuposaHust HANY BLLO.
ilogashina@hse.ru

HymayeHko TambsiHa AriekceegHa,
yqyumernb MIHgbopmamuku, cpedHsist wikona Net 2. [Jomodedoso MO.
bartan260951@yandex.ru

(V. Logashina, T.A. Chumachenko A
INFORMATION TECHNOLOGY IN THE BIOMECHANICS OF DENTAL PROSTHETICS

Abstract. Some aspects of the application of computer technology in industry, medicine and in the edu-
cational process are discussed. Requirements for teams capable of solving multi-level tasks as-sociated
with the effective use of information technology in biomechanics prosthetics are discussed. For examples
such groups are obtain comprehensive results in science, and the practical application in education.

\_ Knroueenie cnoea: Mathematical simulation, information technology, biomechanics. )
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