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TEMA?7.5.2: CoBpeMeHHas OpTOJOHTHYECKAs arlrapaTypa

HEJIb: Ha ocHOBaHMM TEOPETUYECKUX 3HAHUN U3YUUTh MaTepUalibl 00 COBPEMEHHOM
OPTOAOHTHUYECKOL] anmaparype.

®opmupyembie komnerenuun: YK - 1; [IK - 2, [IK - 3, [IK - 6, [IK - 7, [IK - 9.

MATEPHUAJIBHOE OBECIHEYEHME: knuHndeckne KaOWHETHI, METOJIMYECKHUE
pa3pabOTKH, TECTOBBIC 3aJ]aHUsl, yueOHas TuTepaTypa.

MECTO INPOBEJIEHUSA: yueOHas 6a3a kadgeapsl OpTONeIUIECKON CTOMATOJIOTHH U
optonontuu UHM®O.

BOITPOCHI JIUIS1 BBISAIBJIEHUS UCXOJTHOT'O YPOBHS 3HAHUM:

1. IToHATHS O COCTOSIHUM KOCTHOM TKaHU B MOMEHT OPTOJIOHTHYECKOTO MTEPEMELICHHUS
3y0O0B.

. [ToHsATHS O MEPUOAOHTAIBHBIX BOJIOKHAX.

. [ToHATHS 0 3aKOHOMEPHOCTH MEPECTPOMKHN U MUHEPAIU3ALUU.

. [TonsiTust 0 PazaxopTOAOHTUYECKOTO JICUCHHUS.

. DTanbl pa3BUTUS OPEKET-CUCTEMBI.

. YHUBEpCaJIbHbBIN anmnapat DHIJIS.

. 3aKOH JIEUCTBUS U IPOTUBOACHCTBUS.

. Bunel 6peker-cucrem.
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. CTpoeHne OpeKeT-CUCTEM.
10. OcHOBHBIE PUHLIUIIBI IEUCTBUS OPEKET-CUCTEM.



TEOPETHYECKMUE ITOJIOKEHUA U METOANYECKHUE YKA3ZAHUA

IO IMTPOBEAEHUIO 3AHATUSA
AHHOTAILUA.

[Ipexxae yem OpeKeThl MOSIBUJIMCH B TOM BHJE, B KOTOPOM MBI MPUBBIKIN UX
BUJIETh ceiuac, OHU MPOUUIH JOJTUN MyTh. McnpaBiaaTh NpUKyc MpodoBaiu eiie B
Hpesuem Erunte, HO agelcTBUTENbHO d3PPEeKTUBHBIE OPTOJOHTHUYECKUE
KOHCTPYKLMHU ObLIM CO3JaHbl TUlIb B KoHIe XIX Beka.

JTanbl pa3BUTHA
JIpeBHOCTb U AHTHYHOCTH

Haxonku apxeosioroB CBUIETEILCTBYIOT, 4TO Menuku JlpeBHero Erumnra
OCYUIECTBJISIIA MOMBITKH OPTOAOHTHUYECKOTO JeUeHUs. 3yObl HEKOTOPBIX MYMHUM
CKpeIJICHBl MEXJAy coO0oi 3050TOM mpoBojokoi. Takue cUCTEMBbl, KOHEYHO, HE
Moriad 3(QQPEeKTUBHO HCHPABIATH MPUKYC, TaK KaK 30JI0TO — CIHIIKOM MSTKHM
METajj, HO MOMOTaJIM YJIEp>KUBaTh 3yObl, YTOObI OHU HE PaA3bBE3KAIUCh U HE
BbINA1aJIH.

B anTtuuHble BpeMeHa 00 OPTOJOHTHUM MHUCAIU TPAKTAThl APHUCTOTENb U
['mnmokpat, HO 0OJBIIOT0 MPAKTUYECKOTO yCIeXxa B 3TOM HampaBlICHUU TOOUTHCSA
He ypaanock. [IpoOnema wucnpaBieHHs MpPUKyca OCTaBaJlaCh HEPEIIEHHOU
HECKOJIBKO THICSIYEIETHUH.

XVII Bek: mepesOMHbIA MOMEHT

Opannysckuit  Bpau-xupypr Ileep Domap, KOTOpBIH OBIT JUYHBIM
nantuctoMm JlrogoBuka XV, noiaroe BpeMs u3yuan 3yo0ouentocTHbie aHoManuu. 1o
pe3yabpTaTaM CBOUX HCCIEJNOBAaHMM OH Hamucald KHUTY «JlaHTUCT-Xupypr, wuiu
Tpakrat o 3y6ax», ee onyoaukoBanu B 1728 roxy.

®omap Beigenusn 102 Buna 3yOHBIX OOJie3HEH, omucad METOAUKY yAaJeHHS
3y00B, UCMOIB30BaHUE (PUKCUPYIOMUX MPOTE3HBIX MPYXUH JJs BCTAaBHBIX 3y0OB,
a Tak)Ke OPTOJIOHTUUYECKUI anmnapatr COOCTBEHHOTO MPOU3BO/ICTBA.

JlokTOp BBICTYHad NPOTUB YAAJCHUS AHOMAIbHO paCTymHUX 3y0OB U

IIBITAJICA BBIPABHUBATDL HX, 3AdKPCIJIAA K ITOJTOCKC MCETAJlIa HpO‘lHOﬁ IICJIKOBOM



Huthlo. [lo cytu, cucrema ®omapa crasa mepBbIM MNPOTOTUIIOM COBPEMEHHBIX
OpeKeTOoB.

XIX Bek — BpeMd cepbe3HbIX UCCJIEI0BAHUN

B 1880 roay cBer yBuuen «Tpaktar o 3yOHBIX aHOMaJIHAX» JOKTOpa
HopmanaKuhn3nau, B koTopoM Obliia MoJpoOHO ONMMcaHa METOAWKA MCIOIb30BAHUS
BHepoToBOW TaATHU. [IpenyoxxeHHass UM KOHCTpYKIUs aaBajia 3ddext, HO Oblia
IPOMO3JKOM M HMeJla BeCbMa HEICTETHYHBIA BHJ, [O3TOMY HE IMOJy4dHiIa
HIMPOKOTO PacpOCTPAHEHUS.

B 1886 rogy amepukaHCKUM OpTOAOHT DABap] XapTjiu DHIIb pa3paboTal
KOHCTPYKLHMIO MO MCHOPaBICHUIO TMpUKyca, KOTOpas IMOJyuyujda Ha3BaHHUE
«YHHUBEPCAIbHBIN anmnapaTr JHIJIS.

OH cocTosT U3 METaINYeCKOW Nyru, GopMbl MPaBUIBHOTO 3yOHOTO psiga U
IpPOBOJIOYEK, C TMOMONIIbI0  KOTOPBIX 3yObl  Kpemuiauch K nayre. B
YCOBEPIICHCTBOBAHHOM BHJE amnmapar OHIJIS HUCHOJb3yeTCs MO CEroaHsIIHUN
JeHb. A caM TOKTOp CUYUTAET OCHOBATEJIEM COBPEMEHHON OPTOJOHTHUH.

XX BeK: yCOBepIIEeHCTBOBaHME OPEeKeTOB

B 1901 romy OnBapn OHrap ¢ 12-10 CBOMMH KOJUJIETaMM CO3Jajl IIEPBOE
npodeccuoHalbHOE OOBEAMHEHHE CTOMATOJOrOB-OPTOJOHTOB, KOTOPOE IOTOM
NpeBpPaTUIOCh B AMEPUKAHCKYIO aCCOIMAIUI0 OPTOJOHTOB.

MHoroneTHss paboTa HaJl yCOBEPIUICHCTBOBAHUEM ammapaTa JHIJA MOMOrjia
yAy4YIIUTh KOHTPOJIb BBIPABHUBAHMS, YMEHBIIUTh HEYJ00CTBA NAIMEHTOB U
CHHU3UTh HEraTUBHOE BO3JEHUCTBUE HA 3yObl U3-3a yXYAUIEHUS TMTMEHBI MOJIOCTH
pTa IpHU HOCKE KOHCTPYKIIMH.

B nanpHeidimem  gyroBod  ammapar  ObUI  JIONOJHEH  3aMKOBBIMU
NpUCIOCOOJIeHUIMU — OpeKeTaMu, KOTOphIe MPHUIAUBAINUCh K KOJIbIIaM, a TeHepb
NPUKIEUBAIOTCS K 3yOHOM »5Mald ¢ TOMOIIBIO KOMIO3UTHBIX MaTEpHUaIoB.

YcinoxHeHHas KOHCTPYKIUIA ITOJTYyUHJIa HA3BAHUC SH)KyaﬁS—TGXHHKa.

CoBpeMeHHOe BpeMsi: BUAbI OpeKeT-CHCTeM, HCMOJb3yeMbIX CeroJIHs



Celiuac  mpuUMEHSIeTCd  HECKOJbKO BUJOB  OpPEKET-CUCTEM,  KOTOpPBIE
OTJIMYAKTCSA MaTEPUAIOM U3TOTOBJIECHUSA U CIOCOOOM KpEIICHUS.

- JluratypHbie OpeKkeTbl — CUCTEMBbI, B KOTOPBIX Jyra c OpekeTraMu
COCAMHAETCS NP NOMOINM PE3UHOBBIX KOJIEL, JIMTaTypbl. YHUBEpPCAJIbHBI U
OoCTynHbl. TpeOyroT mnocemeHus Bpada pa3 B 2-3 Heaedau s 3aMEHbI
PACTSIHYBIINXCS PE3UHOK.

- Camoaurupywmue (0e3auratypHbie) —  QuUKCHPYIOTCS  TIpHU
IIOMOIIM CIIEHUAJBHBIX 3aMKOB. Jlyra mepememaercs B ma3ax B 3aBUCUMOCTHU OT
cTeneHu cmemeHus 3yooB. Cpok JiedeHUs MeHblle Ha 3—4 Mecsla, BU3UTHI K
Bpauy — pa3 B 6—10 Henenb.

- BecTuOyasipable — KpemnsaTcs ¢ BHEIMIHEH CTOPOHBI 3y0OOB, MOTYT OBITh
METAJUIMYECKUMH, KepaMUUeCKUMU uiu candupoBbiMu. [latoc — ynoOHbINH qocTyn
IUIsl Bpaya, MUHYC — OHU 3aMETHBI OKPYKaIOIIUM.

- JIMHrBaJibHBIE — KPENsATCS ¢ BHYTPEHHEH CTOpPOHBI 3y00B. I nmaBHBIM
IUIFOC — UX HE BUAHO. MUHYC — CTOST TOPOXKE, BIUIIOT HA JUKIHIO, IEPBOE BpeMs
MOKET IMOBPEXKIAATHCS SI3bIK.

Crtpoenune
bpeker-cuctema — HecheMHas JIedeOHAsT KOHCTPYKIIUS, COCTOSAIIAs U3 OPEKEeTOB

U AyT, IpeAHa3HauYeHHAas JUIsl UCIIPABIICHUS IPUKYCA.

BbpekeTsl cocTosT u3:

- OcHoBaHmMe OpekeTa — 4YacTh, IpUIEramomas K MOBEPXHOCTH 3y0Oa, Ha
KOTOPYI0 HAHOCHUTCS KOMIIO3MTHBIM Kied. Ha jemeBbix OpekeTax OCHOBaHHE
00paboTaHO HEAOCTATOYHO XOPOILIO, YTO MPUBOJIUT K YBEIUUCHHOMY YHCIY OTKIIEEK.

- Jluratypubie KpblLIbi — CTPYKTYpa, C MOMOIIBIO KOTOPOMl Ha Opeker
(UKCUPYIOTCS JIACTUYECKUE U METANTHYECKUE JIMTATYPhI.

- IIa3 OpexkeTa — TOPU3OHTAIBHOE YIUIyOJEHHE B IIEHTPE OpEKeTa, «JI0KE»
JUIsl OyTy. B ma3 BCTpoeHbl Bce OCHOBHBIE NTApaMETPhl, TAK KAK UMEHHO C €TI0 MOMOUIBIO
OpekeT pacmosiaraercsi OTHoOcuTelbHO ayru. Camas mpoctas KOHCTPYKIUS
npeAycMaTpuBaeT HAJIM4YKME Ma3za JJiS MPOBOJIOYHOW AYTH, JTUTATYPHBIX KPBUIBEB JIS

(i)I/IKCElHI/II/I AyTu C IMMOMOIIBIO JIMTAaTyp, PCTCHIUOHHBIX 3JICMCHTOB HAa OCHOBAHHH IJIA



KpEIUICHUsI K MOBEPXHOCTH 3Maiu 3yOa. BepTukaibHOe mnepemernieHue 3y00B Oyner
oOecrieuynBaThbCsl MPOCTHIM HAIMYUEM JyTH B Mma3e OpekeTra, O0KOBOE MepeMerieHne —
BO3MOXKHOCTBHIO CKOJBKEHHS JyT'H BHYTPH Tla3a, a pOTAUMOHHBIA MOMEHT —
ME3HOUCTATBHBIM pa3MepoM Opekera. BepTukanbHbIll pasmMep OpekeTa HEe OKa3bIBACT
BJIUSIHUS HA TepeMeleHrne 3y00B, HO OINpPEAeNIeT MPOYHOCTh JUTATYPHBIX KPHUIHEB.
Jlu3zaliH pPETCHIIMOHHBIX ITYHKTOB Ha OCHOBAaHMHM OpeKeTa OTBEYaeT 3a CTCIEHb
MEXaHUYEeCKOW (PUKCAIIUU.
JIyTH - ycTaHaBIUBAIOTCS B T1a3, U Uepe3 OpEKeThl MPOU3BOIAT JaBJICHUE Ha

3y6BI, 34CTaBJIss UX CO BPECMCHEM IICPEMCIIATHCSA B 3a/ITaHHOM HAIIPAaBJICHUU.

buomexanuka nepemeieHus 3y00B
J1Jisi TOHUMaHMS TOTO, KaK IEUCTBYIOT OpEKeThl, 00paTUMCS K IPOUCXOSAIINUM BO

BpeMsl nepeMenieHus: 3y0oB OMOJOrM4ecKUM U (PU3HOJOTMYECKUM MpoueccaM. 3yObl
pacnosoxeHsl B anbBeosax. KopeHb kaxxaoro 3y0a OKpyskaroT yAepXKUBaroume 3y0 B
JYHKE MEepUOAOHTAJIbHbIE BOJOKHA. BOJIOKHA Tak)Ke BBIMOJHSIOT aMOPTU3UPYIOLIYIO
(GYHKIMIO: TO3BOJIAIOT 3yOy COBepIIaTh MHKPOABM)KCHHS BO BCEX HAIPABIICHUSX.
[Tocne ¢ukcanuu Opekera U yCTAaHOBKU Iyrd Ha KOPEHb 3y0a HAUYMHAET JEeHCTBOBAThH
cwia. {11 MeUIEeHHOTO M HauMmeHee OOJIE3HEHHOTO MEpEMEINIEHUs 3y00B IPOU3BOIAT
ciaboe U MpOAOIKUTEIBHOE CHIIOBOE BO3/ICHCTBHE.

N3-3a mepemenieHuss KOpHA 3y0a BO3HMKAeT HEOOXOAMMOCTb OCBOOOXIECHHUS
MeCTa B anbBeoje. [ 3TOro OCTEOKJIACThl HAYMHAKOT DPA3pyllaTb KOCTb B MECTE
KacaHMsI KOPHEM CTEHKH alibBeoJibl. OCTEOKIIACTaMK HAa3bIBAIOT CHELUAIbHBIE KIETKH,
«yAansdoolme) KOCTHYK TKaHb. C  IPOTHUBONIOJIOKHOM CTOPOHBI OCTE00JIACTHI
OPOAYLHUPYIOT HOBYIO KOCTh JUIS 3allOJIHEHUSI OCBOOOXKAaro1erocs npoctpanctsa. [loxa
BO3/EMCTBUEM OCTEOKJIACTOB M OCTEO0JIACTOB OajlaHC (POPMUPOBAHUS U PA3PYIICHUS
KOCTHOM TKaHU 00ECIeunBaeT NOCTyNaTeIbHOE IepeMeIeHUe 3y00B.

Cuna Bo3zelcTBUs Ha 3y0 3aBUCHUT OT KECTKOCTU JYTH U MOJIOKEHHSI TyTU B I1a3e
Opekera, IPUMEHEHUS TONOJHUTENBHBIX METAITIMYECKUX U 3JIACTUUECKUX DJIEMEHTOB:

- METAJUINYECKHUX JIUTaTyP;

IIETI0YCK;



- MPYKUH;

- HaKyCOYHBIX IUIOIIAIOK U3 KOMIIO3UIIMOHHOIO MaTepraia uin
HAKyCOYHBIXOPEKETOB;

- KHOTIOK;

- KPIOYKOB;

- JOTIOJTHUTEIIBHBIX YT

- 3JIaCTHUKOB.

OpTtogoHTHUYECKas TyTra SIBISETCSA TJIABHBIM CHJIOBBIM MHCTPYMEHTOM B OpEKeT-
CUCTEME, TaK Kak, 00JajaeT maMsThio (hOPMBI U CTPEMUTCS MPUHSATH TIEPBOHAYATBHYIO
dbopMy, 3a CUET Yero MPOUCXOJUT TEepeMellleHue 3yOOB BO BpPEMsl OPTOJOHTHYECKOTO
nedenusi. OpTOTOHTHYECKUE AYTH UMEIOT Pa3inyHyto (GopMy W MHUPUHY (A7 BEpXHEH
U HIDKHEH YEeIIOCTH, a TaK K€ YHUBEpCAJbHbIE IIUPOKUE), MOITOMY B IHpoOIecce
JIEYEHUsI Bpay MOKET UMETh JOCTATOYHO MPEICKA3yEeMbId PE3YJbTAaT B COOTBETCTBUU C
BBIOPAHHOM JIJIsI TOTO amnmapaTypou.

OpTtogoHTHYECKAs IyTra - 3TO METaJUIMYecKasi MpoBOJIOKa, KOTopast (pUKCUpyercs
B OpEKeT-CUCTEMY M pacIpejesisieT Harpy3Ky Ha KaxAblid 3y0 MpU OPTOJIOHTHYECKOM
neueHuu. Tak Kak OPTOJOHTUYECKUE AYTH 00JIaal0T NaMAThIO0 (POPMBI, OHU MMOCTOSIHHO
CTPEMSITCS K CBOEMY MEPBOHAYAILHOMY TMOJIOKEHUIO, HAX0IACh Ha 3y0ax, NepeMeIiatoT
uX BMecTe ¢ co0oil. [loaTomy maBiieHre Ha KaXabld 3y0 mepemaaeTcs OT AyTH K OpeKkery,
a oT Hee — Kk 3y0y. U yem Gomblnie 3y0 HE COOTBETCTBYET (hopMe, K KOTOPOH CTPEMUTCS
ayra, TeM OoJibllie OHAa Ha Hero AaBUT. C MOCTENEHHBIM MEPEMEIICHIEM, YMEHbBIIAETCS
U naBieHue Ha 3y0. [Ipu nedeHnn opToIOHTHYECKHE AYTH MUMEIOT MPOTOKOJ 3aMEHBI B
3aBUCHUMOCTH OT J3Tamna JjedyeHus. [[yrum Kpyrjioro Ce4eHUs HCIOJb3YIOT Ha 3Tare
HUBEJIMPOBKH, TyTH KBaJAPATHOTO CEYEHHUs MCIOJIB3YIOT B OCHOBHOM M 3aBEPIIAIOIIEM
IIEPUOJE JICUCHUS.

B oprogoHTHHM npuMeHeHHE Iyr CcBsA3bIBalOT ¢ uMeHeM E.Angle, koTopsiii
npennoxkuB ux B 1889 T., co3mam CTpOWHYIO CHCTEMYy TIepeMelIeHus 3yO0oB,

UCIIOJIb30BaB MPYXKHUHSIIME CBOMCTBA TMpoBOJOKU. [Ipumenenue nyr 3.2Hris



3HAQYUTEIBHO TMOBBICWIIO A(P(EKTUBHOCTH JICUEHUSI BCEX BHUIOB AaHOMAIMU W
nedopMalmii ¥ CTaxo METOIOM BBIOODA.

[Ipu nedyeHnn ¢ MOMOIIbIO OPEKET-CUCTEM BaKHO MPABWIIBHO JI03UPO- BaTh CUITY
NEUCTBUSA TPUMEHSIEMBIX JIyT, JUTAaTYpHOW TSTH, pa3IUYHBIX TMPYXHH, YTOOBI
IPEAOTBPATUTL Pe30pOlMI0 KOpHEH 3yO0OB M HEOJIarompusaTHOE BO3ACHCTBHE Ha
HapoOJIOHT.

E.Angel, B cymHOCTH, OTKPBLI HOBYIO 3py B JICYCHUHM aHOMAJIWi TMPHUKycCa, H
JanbHEHIIMe 3Ta- Mbl Pa3BUTHS OPTOAOHTUU MM IO IMyTH COBEPIICHCTBOBAHUS U
MoAu(pUKAIIUA ATOTO METOAAa Te- paluM, KOTOPHIM U B HACTOSAIIECEC BpeMsl 3aHUMAECT
UCKIIFOUUTEIBHOE MECTO.

Knaccudgukanus oprogoHTHYECKUX AYT

C moMmeHTa, Korja Bpad BbIOpai THUI OpEeKeT-CHCTEMbI, KOJTUYECTBO W THIT CHII,
BO3/ICHCTBYIOIIMX HA KaXIbIH 3y0, MOJOMPAIOTCS HA OCHOBAHUU TIOTIEPEYHOTO pazMepa
u GopMBI Iyru, U MaTepuana, U3 KOTOpOro oHa u3rotorieHa. Ha HavanbHBIX 3Tamax
JICYEHUs KEIATEIbHO UCIOIb30BaTh THOKYIO MPOBOJIOKY C BBICOKOM PE3HCTEHTHOCTHIO
K TIOSIBJICHUIO JiepopMaiiuii, B TAKOM citydae 3yObl MOTYT ObITh YCTAHOBJICHBI B 3yOHOMN
psan 0e3 MPUIIOKEHUsT Ype3MEpHBIX cui. M, HanmpoTuB, B MO3JHUX CTAJUSIX JICUCHUS
notpedyeTcst )KecTKas yra, 4ToObl 3aKPEeMHUTh TUIOTHO ITPOBOJIOKY B Ta3e M 00ECIeYUTh
yAep)kaHue 3y0OB B MPABUJIBLHOM IOJOXKEHUHU, a TaKXKe MPEJOTBPATUTh BO3ICHCTBHE
HEXeJaTeIbHbBIX CHII Ha 3yObl (HalpuMep, OT PE3UHOBBIX THIT).

HaunbGonee yacTo MCMONB3YIOT Oyry U3 HEp:KaBEIOLIEeH CTajiu, MOTOMY YTO OHA
OTHOCHUTEJILHO HEeJOoporas, y100Ha B paboTe U UMEET BBHICOKYIO JKECTKOCTb; Ojlaroaaps
ATUM KadyeCcTBaM MPOBOJIOKY M3 HEPIKAaBEIOIIECH CTalu OOBIYHO MPUMEHSIIOT B MO3JIHHUX
cTaausx JieueHus. B KkayecTBe aabTepHATUBHOTO BapHaHTa MOXHO HCIOJb30BaTh
JpyTHE CIUIAaBhI, 00Iaalomme OOJbIIeH YCTOMYMBOCTHIO K TIOSIBJICHUIO AehopMannii 1
Oonpineil THOKoCThI0. CaMblii MOMYJSPHBIM M3 HUX— CIUIAaB HAa OCHOBE THUTAaHA U
HUKelsA. Bo3nencTtBue HE3HAUUTENbHOM CWIBI HAa OPTOJOHTHUYECKYIO IIPOBOJIOKY,
W3TOTOBJICHHYIO M3 HUKEIIb-TUTAHOBOTO CILJIaBa, HE BBI3BIBACT €€ JePOopMalud J1axe
Opy OTKJIOHEHHH Ha HECKOJbKO MHJUTUMETPOB, HO H3TOT CIUIaB JOPOXKE, 4YeM

HEp’KaBeroUas CTajlb. XOTs HUKEIb-TUTAHOBBIN CIUIaB 00Ja/aeT XOpolIeld TMOKOCTbIO,



IYTH U3 HETO HEe 00eCTIeYnBal0T a0COMIOTHOM 3aIUTHl OT BO3/ICUCTBUS HEXKEIATEIbHBIX
BCIIOMOTATENbHBIX CHUJ Ha 3yObl. MoauduimpoBaHHBIH HUKEIb-TUTAHOBBIA CIUIaB
TpeOyeT TEepMUYECKON aKTHBAIMU, B COCTOSIHUM KOTOpPOM OH Oojee TMOOK, 4eM B
XOJIOJJHOM COCTOSIHUH. J[pyrue cIiiaBbl, KOTOPhIE MPUMEHSIOT PEXE, UMEIOT B COCTABE
BoJib(ppaM U MoanbOaeH. OpTONOHTHYECKUE AYTH pazinyaioTcs 1mo pasmepaM. Ecinu Ha
npoBoJioke ykazaH pazmep 0,016 mroiima (0,4 mm), To oHa Kpyriiod dopmbl. Eciu
pasmep cocrtaBiaser 0,016x0,022 nroiima, T1.e. (0,4x0,55 MM), TO ™pPOBOJOKA
IPSIMOYTOJIbHAS.

[IpoBoNOKM  BBIMYCKAIOT B BHJE MPSAMBIX OTPE3KOB, KaTymIeK WM
npeaBapuTensbHo cHOPMUPOBAHHBIX AyT. [Ipon3BoasAT Myru pasHOOOpa3HOM (HOPMBI, HO
B JIIOOOM ciyyae Kakod Obl HM ObLT BBIOpaH [W3aiiH, BCE pPABHO MOHAJA00UTCS
OpUMlacOBKa JOyru BO pry y mnamueHta. OueBHIHO, UYTO YBEIWYCHHE AMAMETpa
IIPOBOJIOKU 3HAYUTEIBHO TMOBIHUSAET HA CUJIbI, BO3JIEUCTBYIONINE HA 3y0, U YBEIIMUCHUE
JUIMHBI WA TIPOMEXYTKa CBOOOJHOW MPOBOJIOKM MEXAYy Opekeramu OyAeT oOpaTHO
IPONOPIUOHATIBHO U3MEHSTH CUJIbI.

Kiuaccupukanus mo ucnosib3yeMomMy MaTepualy:

Jlyru u3 cTanmu — KJacCHuYecKas Pa3HOBHIHOCTb, UX HW3TOTABIWBAIOT JHOO W3
LIEJIbHOM MPOBOJIOKHU, JTUOO U3 CIUIETEHHUs] HECKOJIbKMX TOHKUX IpoBoJsiouek. VX varie
BCET0 UCTOIB3YIOT Ha HAYaJIbHOM JTalle UCTIPaBICHUS TPUKYCa;

Jlyru u3 criaBa MOIHOJIeHa U TUTaHa ropa3fo 0oJiee 371aCTUYHBI, HCIIOIb3YIOTCS
CTOMATOJIOTaMHU B MEPBbIE MECSIbI KOPPEKIMK 3yOHOTO MpHUKyca. ITU AYTH 00JIaJar0T
HEOOJBIION TATOM, YTO MOJOKUTEIBHO CKa3bIBAETCA HA MEPEMEIIEHUH 3y0O0B;

Jlyru U3 crijiaBa TUTaHA ¥ HUKEISI BHICOKOXJIACTUYHBI, MPUMEHSIOT UX Ha TIEPBOM
JTane Tepanuu. TepMO3aBHUCUMBIE TYTH MOMOTAIOT CYIIECTBEHHO COKPATHUTD JICYEOHBIH
NEePUO U KOJIMYECTBO MOCEIIEHNH CTOMATOJIOTa;

Jlyru W3 crutaBa MeIu, TUTaHA U HUKEJS TUMNOAJJICPTeHHBI U MPUMEHSIOTCS B
CpeIHEM MepHro/ie HOLIECHUSI OPEKETOB.

JAuddepenunanus no ¢gopme ceueHus:

C KPYIJIbIM CCYUCHHUCM — IIPUMCHATIOTCA Ha HAYAJIbHOM 3TAIIC KOPPCKIHUH ITPHUKYCa



Jlyru KBaJpaTHOTO CEYEHHUs XOpOIIO (PUKCUPYIOTCS B OpEKEeTHhIX Ma3ax,
KECTKHE, UCIIOJIb3YIOTCS B CEpeIMHE JIEUeOHOM Tepanuu;

Jlyr mpsIMOYTOJIBHOTO CEYEHMsI JKECTKHE, OTIMYHO (UKCHUPYIOTCS U IUIOTHO
npwieratloT K 3y0am. WX npumeHsor B (QuHaNe Je4eHUs I 3aKpEIUICHUS
JOCTUTHYTOI'O pe3yJibTaTa.

Kiaccnduxkanusi OpTOAOHTHYECKHUX YT M0 UX HAZHAYCHHIO:

IIpennazHayeHHbIE 111 BEPXHEU YEIFOCTH;

JIJ1s1 HUKHEW YEITIOCTH.

Bb160p nyr Ha KOHKPETHOM 3TaIlle UCIPABIEHUS MPUKYCa y MAlMEHTa MOJIHOCTHIO
JeKUT Ha IUleyax JIeyalllero Bpaya: TOJbKO OH, HaOJIoJas 3a COCTOSHUEM 3yOOB
HaleHTa, MOKET OIPENEIUTh, KOI/Ia T0Opa CMEHUTH IyTy Ha 00JIee JKECTKYIO.

WN3BecTHBI pas3MyYHbIE TEXHUKM OPTOJOHTHYECKOTO JIEYEHUsS, INPU KOTOPBIX
(U3MKO-MEXaHYMECKUE CBOICTBA COBPEMEHHBIX OPTOJOHTHYECKHUX JOyr Oosee
BbIpaXeHbl. Hanpumep, TeXHUKa NPAMON IyrH, dJKyal3-TeXHUKA. Pa3nuyHble TEXHUKU
IIPUMEHSIOTCS B 3aBUCUMOCTH OT KJIIMHUYECKOM CUTYyalllH, a YCIIEIHOCTh IIPUMEHEHNUS
OyZer 3aBHCETh OT KadyecTBa MaTepuaya, OTHOLIEHUS IalUeHTa K JIEUYCHUI0 WU

COOJIIO/IEHUSI UM BCEX HEOOXOAMMBIX PEKOMEHAALIMM.

C BpaueOHOM TOYKH 3pEHUs, TO €CTh JIJISl OJIyUEeHHs JieueOHOro 3P deKTa BaxKHbI

HE CTOJBKO MaTepual M3 KOTOPOrO H3TOTOBJIEHBl 3aMKHM W HMX BHEIIHUM BUI, a

nmapaMeTphl Iaza Kaxa0ro 3aMka— mnponucu o6pexeroB. Hago pazOupaThest Kak yCTpoeH

nas3 Ka)KJI0TO0 3aMKa B KaXKJ0M u3 CUCTEM.

[Iponricu OpekeTOB — 3TO XapaKTEPUCTUKU TMOJIOKEHHUS Ta3a OpeKeTa Mo OTHOIICHHUIO

K ocHoBaHuIO Opekera. IIpomuch 11 OpekeTa ompeAenseT YeThlpe napameTpa s

noJiokeHus: 3y0a B KoHUE JsedeHus: 1) Axrymsuus, 2) Topk (uHknuHanus), 3)
HucranbHoe oTkiIoHeHue (poranus), 4) [Tapamerp in/out.

- AHTYJIALMS — YToJl XapaKTepU3YyIOMIM Me3UuO-IMCTaIbHbIM HAKJIOH 3y0a

(cipaBa-HaneBo),
- TOpPK (MHKJIWHAIMSA) — yTOJ XapaKTEepU3YIOIUNA BeCTHOYII0-0paIbHBbIM

HaKJIOH 3y0a (crepenu-Hasan);



- JUCTaTbHOE OTKIOHEHHE (POTallvsi) — YToJl XapaKTepU3YIOMIHA MOBOPOT
3y0a BJI0Jb €ro MPOJI0JIbHON OCH;

- mapameTp in/out — MojoXKeHue 3y0a OTHOCUTEIBHO OOIIEH AU THYECKOM
JIMHUU, ONUChIBatONIEH (hopMy 3yOHOTO psija.

[Iponucu GpekeToB MpemnoiaraloT aBTOPCTBO KOHKPETHBIX OpToA0HTOB. Ha 3ape
pa3BUTHsL OpEKET-CUCTEM pa3padOTYMKaMU MPOMHUCEN ObUTH OPTOJOHTHI WHINBUIYAbI.
Celfyac 5TH JIOAM CYHUTAIOTCS KJaccUKamMH OpToAoHTHH. 1o Andrews, Roth,
Alexander, Ricketts, Tweed.

B Hacrosmee Bpems CYWIECTBYET MHOMKECTBO IPOIKCEH, SABISIOMIAXCA
IPOYKTOM Pa3pabOTKH aBTOPCKUX KOJIJIEKTUBOB, pa0OTAIOIINX B KOHTAKTE ¢ UpMamMu
POU3BOJAUTENSMU OPTOJOHTHYECKON MpPOAYKIMU. MHOrHe CUCTEMbI BBIITYCKAIOTCS B
HECKOJIBKHX BapuaHTax I[IOKa3aTesled Topka: 1) ¢ CTaHAZApTHBIM TOpPKOM; 2) C
3aBBIIIEHHBIM TOPKOM; 3) ¢ 3aHWXKEHHBIM TOpKOM. EcTh cucTeMbl, KOTOpbIE
BBIITYCKAIOTCS TOJBKO C OJHUM IIOKa3aTeleM TOpKa. DTO CleluanbHble cucTemMbl. K
CHeIMaIbHBIM CHCTEMaM C 3aBBIIEHHBIM TOPKOM OTHOCHTCS Bios-System - +22°. K
CHelUalbHBIM CHUCTEMaM C 3aHW)KEHHBIM TOPKOM OTHocuTcs cuctema Tweed - 0°.
CpenHue mokazaTeld TOpKa XapaKTepU3YIOT HOPMAIbHYI0 AaHATOMHIO TOJIOKCHHS
3y0O0B.

bpekersl ¢ 3aHWKCHHBIMH WM  3aBBIICHHBIMH  TIOKa3aTelsIMA  TOpPKa
UCTIOIB3YIOTCS AJISl TUIIEPKOPPEKLUU AUAMETPAIBHO MPOTHBOIIOIOKHBIX CIy4aeB. JTO
1100 JICUeHHE ciiydaeB 0e3 yaajaeHus 3y0oB, JIMOO HA000POT KIMHUYECKHUX CIIYy4YaeB C

yAaJIeHUEM 3y00B.

IIponucs OpekeToB.

C BpaueOHOM TOYKH 3pEHUs, TO €CTh JIJISl MOJIyYEeHHs JIeueOHOro 3P deKTa BaxKHbI
HE CTOJIBKO MaTepHall W3 KOTOPOIrO H3TOTOBJIEHBI 3aMKM M MX BHEIIHUN BHI, a
napaMeTpbl I1a3a KaKJoro 3aMKa— nponucu opekeroB. Hano pa3Ouparbces Kak yCTpoeH
nas KaX0ro 3aMKa B KaXa01 u3 CUCTEM.
[Ipornucu OpekeToB — 3TO XapaKTEPUCTUKU MOJIOKEHUS Na3a OpekeTa M0 OTHOIICHUIO

K ocHOBaHMIO Opekera. [Ipomuch s Opekera ompesenseT 4YeThipe Hapamerpa Juis



noJIoKeHus: 3y0a B KoHIE JjedeHus: 1) Axrymsuus, 2) Topk (uHkiuHanus), 3)

JlucranpHoe oTKIIOHEeHHE (poTarus), 4) [TapameTp in/out.

AHTYJIAIMUS — YToJl XapaKTepU3YyIOIUd Me3UO0-IUCTAIbHBIN HAKJIOH 3y0a
(cipaBa-HaneBo),
- TOpPK (MHKIWHAIMA) — yTOJ XapaKTepU3YIOIMUNA BECTHOYI0-OpalbHbIN
HaKJIOH 3y0a (crepeau-Hasan);
- JIMCTaJbHOE OTKJIOHEHHE (pOTaIusi) — YToJI XapaKTePU3YIOIHUA TOBOPOT
3y0a BJIOJIb €0 MPO0JIbHOM OCH;
- mapameTp in/out — MojokeHue 3y0a OTHOCUTENBHO OOIeH ATUNTHYECKOM
JUHUY, ONHUCHIBaOIIEH popmy 3yOHOTO psija.

[Tponucu OpekeToB MpenoiaraloT aBTOPCTBO KOHKPETHBIX OPTO1I0HTOB. Ha 3ape
pa3BUTHS OpEKeT-CUCTEM pa3pabOTIMKAMU TIPOIMHUCEH OB OPTOJOHTHI MHANBHUIYAIBI.
Ceiiuac 3TH JIOAM CUMTAIOTCS KIIACCMKaMH OPTOAOHTHH. ITo Andrews, Roth,
Alexander, Ricketts, Tweed.

B mHacrosimiee BpeMs CyIIECTBYeT MHOXECTBO TPOMHUCEH, SBIISIOIINXCS
MPOJIYKTOM Pa3pabOTKH aBTOPCKUX KOJIJIEKTHBOB, pa0OTAIONIUX B KOHTAKTe ¢ pupmMamMu
IPOU3BOJAUTEISIMA OPTOJOHTHYECKOW TPOAYKIIMU.MHOTHE CHCTEMBI BBITYCKAIOTCS B
HECKOJIPKUX BapHaHTaxX I[IOKa3aTesle Topka: 1) ¢ CTaHAapTHBIM TOpPKOM; 2) C
3aBBIICHHBIM TOPKOM; 3) ¢ 3aHWKEHHBIM TOPKOM. ECTh CHCTEMBI, KOTOpBIE
BBIMTYCKAIOTCS TOJBKO C OJHHUM TIOKa3aTelieM TOpKa. DTO CHeIualbHbIe CUCTeMBL. K
CIIeIIMAJIbHBIM CHUCTEMaM C 3aBBIIICHHBIM TOPKOM OTHOCUTCA Bios-System - +22°. K
cCrenuaibHbIM CHUCTEMaM C 3aHW)KEHHBIM TOPKOM OTHocuTcs cuctema Tweed - 0°.
Cpennue mokazaTend TOPKa XapaKTePU3YIOT HOPMAJIBHYIO aHATOMHIO TIOJIOKCHUS
3y0O0B.

bpeketsl ¢ 3aHIDKEHHBIMH WM  3aBBINICHHBIMA  TIOKA3aTEsIMA  TOpKa
UCIIOIB3YIOTCS JUISl TUIIEPKOPPEKIIUK THAMETPAITBHO MPOTUBOMOJIOKHBIX CITydacB. DTO
au00 JIeueHHe ciiydaeB 0e3 yaajeHus 3yO0oB, JIMOO HA00OPOT KIMHUYECKUX CIIYy4YaeB C

yAaJICHHUEM 3Y0O0B.



®ukcanust OpeKeT CUCTEMBI.

[Tpu duxcarum OpexeToB HA 3yObl UCIIONB3YIOTCS KOMIIO3UITMOHHBIC MaTEPHAITHI,
Onaromapsi yeMy amrmapaT CTaHOBUTCA Oojee KoMm@opTHbIM. B HacTosimee Bpems
KJIEeBbIE MaTepuasibl s (PUKcaMM OpPEKETOB MOXKHO Pa3JeiuTh Ha JIBE OCHOBHBIC
TPYIIIbL:

1. MarepuanxumuueckorootBepxaeHus (Ortho-One, Unite, Sondhi Rapid-Set,
Transbond IDB Pre-Mix, Light bond).

2. CgerootBepxaaembliimarepuan (Transbond Supreme LV, Enlight, Blugloo,
Greengloo).

B opTomoHTHM HCHONB3yeTCs Ba BUJIa TEXHUKA OOHIMHTaOPEKETOB- MPSIMOUN U
HEIPSMOMU.

[Ipy BBIMOTHEHUH METOJUKH TMPSMOTO OOHIWHTA HEOOXOAMMO COOJI0IATh
OYepPEeTHOCTD ATAIOB.

1. TmarenpHast MEXaHUYECKasi OUMCTKA SMaJIU, €€ MPOMBIBAHUE U BHICYIIIMBAHUE.

2. DKCno3ulys 3MaJld TPOTPABJIMBAIOIINM COCTABOM, IPOMBIBAHUE, TIIATEIBHOE
BbicymMBanue. Creayer oOpamjaTh BHUMaHue Ha oOpa3oBaHHWE MATOBOTO ydacTKa
MIPOTPABIICHON 3MaJIH.

3. Hanecenue mpaiiMepa Ha MOBEPXHOCTh AMajd 3y0a M OMOPHYIO IUIOIMIAJIKY
Opekera.

4. BoHIUHTOpeKeTa ¢ UCTIOIb30BAHUEM MTO3HUIIMOHEPA.

[Ipu HempsiMOM OOHAMHIE€ Ha THUIICOBOM MOJEIU OYEPUYMBAIOTCS OPUEHTHUPHI,
MOCJIe 4ero Ha Mojenb (UKCHpPYIOT OpexeThl. dukcarus OpeKeTOB BO3MOXKHA IPHU
MIOMOIIIM OKEHOTO caxapa Wi KOMIO3UIMOHHOTO Marepuaina. MoJenb yCTaHABIUBAIOT
B anmapare “buocTtap”, rie H3roTaBlIMBACTCS Kallla U3 3JIACTOMEPHOM 3arOTOBKH
“Konumiact”. Bo3MOXHO Takke€ M3TOTOBJICHHE Kallllbl M3 CHUJIMKOHA. B ToM ciyuae,
ecnu (ukcanusi OpeKeToB Ha MOJIENb MTPOBOIMIIACH MPU MOMOIIM XKKEHOTO caxapa, ero
cleAyeT YAAIUTh MYyTeM PAacTBOPECHUS B BOJAE C MOCIEAYIOUIMM BBICYITUBAHUEM KAMIIbI
¢ 3amKkamu. B ciydae dukcanuy Ha KOMITO3UIIMOHHBIN Marepuai, mepea yCTaHOBKOM

OpekeToB cieayeT oO0padoTaTh MX Ha MECKOCTPYWHOM ammapare C LeJbl0 yIajJeHUs



U3JIMIIKOB MaTepHalla U MpeJoTBpallieHus o0pa3oBanus kieeBoi "moaymku". Kanmy c

OpekeTamMu BBICYIITUBAIOT, HAHOCAT OOHJT M (PUKCUPYIOT Ha 3y0ax (puc. 1).

BT

3
Puc. 1. Henpsimas puxkcanusi OpexeToB
Bo Bpemst 6oHaMHTa HEOOXOAMMO BBITIOJIHATE CIEAYIOIIUE TPEOOBaHUS:

- BEpTHUKaJIbHAs OCh OpeKeTa JOJKHA COBMAAATh C OChIO 3y0a;

- CTpOro coOmtogaeTcss He0OXOAMMOE PAacCTOSIHUE OT CEepelMHBI Ia3a OpekeTa A0
OKKJIFO3MOHHOM MOBEPXHOCTH 3y0a (UK PEXKYIIETO Kpas).

Cy1iecTByeT MHOTO METOJIOB OTIPEICIICHHS TIOJIOKECHHS OpeKeTa Ha MMOBEPXHOCTH
3y6a (puc. 2). Mcnonb3oBaHue TOM WM MHON METOJIMKH 3aBUCUT KAaK OT KIMHUYECKON
cuTyanuu (cineayeT oOpaliaTh BHUMaHHE Ha pa3Mepbl KIMHUYECKUX KOPOHOK 3yOOB,
TIIyOMHY PE3L0BOTO MEPEKPHITHSA, CTENEHh COXPAHHOCTH KOPOHKH 3y0a W Tpod.), a

TAK¥KE MPEANOYTEHNN Bpaya-OpTOIOHTA.

1 2

Puc. 2. llo3uunonuposanmne opexeron: 1 - mo Pukerrcy, 2 - no boone

Jis ompeneneHus MOJOXKEHUS OpekeTa Ha NOBEPXHOCTH 3y0Oa Auekcaniep

npeaiaraet cleayromlyto cxemy (puc. 3), B COOTBETCTBUM C KOTOPOM BBICOTA YCTAHOBKH



OpekeToB Ha mpemosisipax (X) sIBISETCS KIHOYOM K PACIOIOKEHUI0 BCEX OCTaIbHBIX

OpexeToB. 3HAYCHHUE 3aBUCHUT OT pa3MepoOB 3y0O0B, U YaIlle BCEr0 COCTaBIsET 4,5 MM.

BepxHss yeniocTs

LleHTpanbHble peaLlbl X
NaTtepanbHbie pesibl X -0.5 mm
Knblkm X+ 0.5 Mmm
Mpemonsipbl X
MepBble MmonspbI X -0.5 Mmm
BTopble MonApb! X -1.0 Mmm

 Hwxwsmuenwoets

LleHTpanbHbIe peaubl X -0.5Mm

NaTtepanbHbie pesubl X -0.5 mm
Knbiku X +0.5mm
Mpemonsipbl X
MNepBblie monspsb! X -0.5Mm

Puc. 3. Ilo3uunoHupoBaHue OpeKeToB MO AJIEKCAHIEPY

Tomac ITuTTc mpearaeT npu pacyeTe Mo3uUU OPEKETOB Ha MOBEPXHOCTH 3y0a
OPUEHTHPOBATHCSA B TIEPBYIO OdYepelb Ha KIIBIKH, BBICTpaWBas OTHOCUTEIBHO HUX
MOJIOKEHHE OCTalbHbIX OpekeToB (puc. 4). Bwicora Opekera Kiblka OIpeaeiseTcs
TakuM 00pa3oM, YTOOBI OKKIIIO3MOHHAsI TPaHb JIMTATyPHBIX KPBUIbEB HAXOJWIAch Ha
JVMHUHM, COCIUHSIONICH KOHTAKTHBIC TIYHKTHI KJblKa B 00JacTH HaWOOJbIIEH
BBIMTYKJIOCTA BECTHOYJISIPHOM TOBEPXHOCTH 3yOa (BepmmHa KoHTypa). [la3 Opekera
HEHTPAJILHOTO pe3iia HaxoauTcs Ha 0,5 MM Oike K JecHe, yeM ma3 OpekeTa KIbIKa, a

na3 Opekera OokoBoro pe3ua Ha 0,25 MM Ommke K pexylleMy Kpaw, 4YeM Yy

IIEHTPaIBLHOTO.
TpaguLHOHHBIH TpaaHLHOHHBIN
. MeTop meToR
& 7 W
; ‘F . £ S |

Puc. 4. IlosuunonupoBanue 6pexeron no Iurrcy.
Bo Bpemsi OOHAMHTaOpEKETOB, KaK MPABUIO, PEKOMEHIYETCS HCIOJIb30BAaHUE

CIICIIMAJIBHBIX ITPUCITOCOOJICHUH - TTO3UITHOHEPOB.
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