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Poccusa

Kparkue BBIIEPKKH

B poToBOM OTAENE PAKOB
00HAPYKEHO BEIECTBO, CXOHOE

C HMAJIBIO 3y0OB YET0BEK

Cornacuo cratbe Enamel-like Apatite
Crown Covering Amorphous Mineral in a
Crayfish Mandible, ony61MKOBAHHO B 13-
Jannn «Nature Communications», rpyrma
MA3PAWIBCKUX W HEMCIKUX YYCHBIX U3
Yausepcutera uM. ben-Iyprona s Herese
(BGU) m MHCTUTyTa KOIOWJOB M MO-
BepxHOCTEH nM. Maxca [Tnanka oOHapy-
KIJIA AMAJICIIONO0HBINA CIOK HA HIDKHEN
YENIOCTH PECHOBOJHBIX PAKOB.

Jlokrop Shmuel Bentov u3 orzene-
HUA OMOTEXHONOTUYECKOH HHAKEHEPUU
uM. Aspaama u Crewsl [onpamreis-To-
peH (BGU) 06Hapyku, YTO JKEBATETbHBIE
OPraHBl Y JAHHOTO BU/A PAKOB 3AIIHIIEHbI
OT CTUPAEMOCTH BECbMa CBOCOOPA3HBIM 1
VAMBUTENBHBIM CIIOCOOOM: Y 3THX PaKoB
00pa3yercs CWIbHO MUHEPATM30BAHHOE
3AMKUTHOE MOKPBITHE HA OCHOBE (Pochata
KQ/IbLYA, TOPA3UTENBHO MOXOKee Ha

IMAJIb IIO3BOHOYHDIX.

S .
Pomozpadus nobesHo npedocmasnena Aaca,
wwwdreamstime.com

«OM/Ib ABJACTCA WJICATbHBIM TIOKPBITHEM
JUISl JKEBATEIBHBIX OPraHOB, — OOBACHIET
Bentov. — Mb! Tpe/nonaraem, uro B Xofie
SBOMIOLMY Y TIO3BOHOYHBIX U PaKOOOPa3-
HBIX HE32BHCUMO Pa3BIIICh AMATIENO/I00-
HbIC TKAHH, TIO3BOJMIOMKE PEMATh 337124y
3AIIUTH JKEBATEIBHBIX OPraHOB. Pakoo6-
a3Hble HECKOMBKO Pa3 32 CBOIO KH3Hb Me-
HAIOT 3y0000PA3HbE XUTUHOBBIE YEIIyli-
K; TIPOUCXO/UT 3TO BO BPEMS JIMHBKY, 1
HOBBIC JKEBATE/IBHBIE OPIAHBI GBICTPO Bbl-
PACTaIOT BMECTE C 9K30CKENETOM.

Jlokrop Amir Berman, COTpyAHUK TOIO e
OTJENeHNs, 1 poeccop Amir Sagi, pado-
TAOMUK B otaeteHnn 6uonornd BGU u
HanuoHaIBHOM HHCTUTYTE OHOTEXHONO-
iy B Herese, M3y4aIi HIDKHHE YEIOCTH
4BCTPAIMICKOTO TIPECHOBOJHOIO PaKa BU-
Ja Cherax quadricarinatus B COTpygHMYE-
CTBE ¢ JIokropoM Barbara Aichmayer u ee
Kosuteramu 13 Mrcruryra Maxca Ilnanka
[orcaame, fepmarmya. Ceidac rpyrma 3aHu-
MAeTCsl CCIE/I0BAHMEM TIpotiecca (popMu-
OBAHNUS IAHHOIO BELIECTBA 1 €r0 CBOHCTB.

00 Yausepcurere uM. ben-Typuona

B Herese

Yausepcuter uM. ben-Iyprona B Herese
(American Associates, Ben-Gurion Univer-
sity of the Negev — AABGU) momoraer Bo-
wiotuts Meury Jlasupa ben-Typuona o
CO3JJaHNN 06PA30BATENBHOIO M HCCIE0-
BATEIBCKOTO  YUPEKACHUL MHPOBOIO
K/14CCa B U3PAWILCKON MYCTBIHE, IOMOLU
xutenaM Heresa u 0OMEHE OIBITOM Ha
MECTHOM Y MEKYHAPOJHOM YPOBHSIX.
Yausepcurer, 0Koao 20 ThIC. CTyIEHTOB
KOTOPOTO OOYYAIOTCA B OTAENEHHUSAX, PAC-
NOJIOKEHHBIX B ropoziax beep-1llesa, Cene
boxep n dinar Ha tore M3pawnd, sepen
TNIPUHIANAM COOMIOAEHHS BBICOYANIINX
AKAJIEMIYECKUX CTAHJAPTOB, Y4aCTHA B
JKU3HY OOIIECTBA U TIOMOIIH YCTONYHBO-
My passuTuio Heresa.

Hcemounux: American Associates, Ben-Gu-
rion University of the Negev.
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JUCHINKAT IUTHA,
PeCTaBPaAITHOHHBIN MaTePHAT

C IIHPOKHM CIIEKTPOM
IPUMEHEHHUA

[To mMepe pas3BUTHSA CTOMATOJIOTMH B
PACHOPSDKEHNAN BPadell OKA3bIBAIOTCS
BCE HOBBIE MATEPUATIBI U TEXHOIOTHH.
TeHaeHIIMN M METO/Bl PECTABPAIUU
NPUXOJAT U YXOAT. OfHU pa3padoT-
KU MEHSIIOT JIUIIO 3CTETUYECKOM CTO-
MaTOJIOTMH, TOT/Id KK JPYIUe yCTape-
BAIOT U 320BIBAIOTCS.

cmp. 2

OKTAOPBH, 2012

JOCTHKEHHA HHIYCTPHH

HoBbI€ KOHIIEIIIIUH KOMIIBIOTE-
PHU3HPOBAHHON HMIUIAHTOJIOTHH
TOYHOCTb UIPAET B UMIUIAHTOJIOTUH
PELIAIONIYIO POJb. ICCICAOBATEIN AK-
THUBHO 3aHUMAIOTCA TOUCKOM BO3MOK-
HOCTH NIEPEBO/IA HA LIU(PPOBYIO OCHOBY
BCEI1 MPOLIEAYPHL YCTAHOBKY MMILIAH-
TATOB C MX HEMEUICHHOIN HArpy3KOI
VIS OOecneueHust ee 6E30IACHOCTU U
TOYHOCTH. TOYHOCTb BAKHA U IIPHU
KJIACCUYECKOM IBYX3TAITHON YCTAHOBKE
HUMIUIAHTATOB; COXPAHEHHUE TBEPIBIX U
MATKUAX TKAHEH OOECIIEYNBACT UX JOJI-
TOCPOYHYIO CTAOMJIBHOCTb.

cmp. 5

HoBocru uugycTpun

HoBbI€ TEXHUKH H HHCTPYMEHTBI
JIJISI CME>KHBIX PECTABPAIUH 11O

II x1accy Baska: K IMHUYEeCKUH
CJIy4aH C HCIIOIb30BAHHUEM
Palodent® Plus u SDR®

Pacrymue noTpebHOCTH NAIMEHTOB U
KIMHUIMCTOB B OTHOIEHUH SCTETUYE-
CKHX PECTABPALIM Hapsjly C HOCTO-
SIHHBIM COBEPIIEHCTBOBAHUEM a/Ire-
3UBHBIX, KOMIIO3UTHBIX MATEPUAIOB U
CTOMATOJIOTMYECKON KEPAMUKU C/IEa-
JI1 BO3MOKHBIM IIPOBEJEHNE KOHCEP-
BATUBHOI'O 3CTETUYECKOIO JIEYEHUSA C
JIOJITOCPOYHBIM PE3YIIBIATOM.

cmp. 12

Neo5, TOM 11

Xupyprageckad CroMaToIorHa

dcreTnka U PyHKIM:
COTPYAHHUYIECTBO OPTOAOHTA

H XHPYpPIa Kak K104 K yCIexy
XUpyprudeckas CTOMaTONIOIUA UIPa-
€T BAKHYIO POJIb B OPTOJIOHTUYECKOM
JIEYEHUH HAPYIIEHUI OKKIIO3uN. Ile-
peMeleHrE 3y60B BO3MOKHO JIAIIb B
OIDAaHMYCHHBIX IIPECIAX U BCErja
3dBUCHUT OT CTENEHU HECOOTBETCTBUS
BEPXHEN U HWKHEN YENTIOCTEH, 4 TAK-
JKe OT AePOPMAIUIT YEIIOCTH IO OT-
HOIIEHHUIO K JIPYTUM JIMIIEBBIM KO-
CTSM.

cmp. 22

HccaegoBaHue MOKA3a10, YTO MPHMEHEHHE 3YOHOM
HUTH MOKET COKpPAIIATh KOJTHIECTBO OAKTEPHII,
BbI3BIBAIOIIHNX 3200/I€BAHHUA IAPOJOHTA
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CXOJIHBIE CPEZIOBBIE (DAKTOPBI
U IMHIIEBBIE HpI/IBbI‘{KI/I, COBIIA-
JAI0T  yPOBEHb 3200THI O
COOCTBEHHOM 3/JOPOBBE U 00-
a3 JKU3HH, A TAKKE FEHETUKA.
B gaHHOM CiTyyae eJUHCTBEH-
HBIM Pa3/IMYUEM ABJIIOCH UC-
IIO/Ib30BAHKE 3yOHON HUTH, U
PE3YIBTAT OKA3aJICs 3HAYU-
MbIM. [IprMeHeHne 3yOHOM
HUTHU CIIOCOOHO CYIIECTBEHHO
CHU3WUTb YPOBEHb IMATOTEH-
HBIX MUKDOOPI'dHU3MOB B IIO-
JlocTu prar. Pesyasrarsl MC-
CJIEZIOBAHMS TOBOPAT B TOJIb3Y
JIABHO OBITYIOIETO MHEHUS O
3yOHOM HUTH U INOKA3BIBAIOT,
KAK €€ BKIIOYECHHE B IOBCE-
JHEBHBIE TPOLEAYPBI IO T'H-
TYEHE TIOJIOCTH PTA MOXKET MO-
MOYb COKPATHUTH KOJIHUYECTBO
BBI3BIBAIOIIUX 33400JIEBAHUE
[IAPOJIOHTA GAKTEPUIA B I1OJIO-
CTH PTa U TAKUM 06PA30M CO-
XPpaHUThH 3yObl. 3yOHAsI HUTH
WJIA MEK3yOHbIA €PIIUK I103-

Cozanacro Heaae’He/vzy UCCIO0BAHUIO UCNONB30BAHUC 3_)/671012 HUMU MONCEM COCOOCIMBOBANTD COKPAULCHUIO KOUHUECMBA 6&1{7}16‘[)“12
8 NOA0CMUL pmd.

Bo BceM MHpE CTOMATOIOIUA OTME-
YaloT, YTO HAIUEHTBHl HEIOCTATOYHO
YaCTO MOJIb3YIOTCS 3yOHOU HUTBIO, U
PEKOMEHAYIOT AKTUBHEE MCIIOIb30-
BaTb 3TO CPE/CTBO I'MI'MEHBI MOIOCTH
pra. 1 coXpaHeHUs 3y60B HEOOXO-
JUMO HCIOJIb30BATh 3YOHYIO HHTD,
BE/Ib IPEHEOPEKEHUE €10 MOXKET MPU-
BECTU K PA3BUTUIO KapHeca 1 3a601¢-
BaHUAM IAPOJIOHTA — OCHOBHOU IPH-
YMHE yTPATHI 3yO0B.

HepaBHee UCCIEIOBAHUE, OMYO/IH-
KoBaHHOE B Journal of Periodontology
(JOP), opunuajbHOM >KypHaae Ame-
PUKAHCKON aKa[AEMHUU IAPOJOHTONO-
run (AAP), MOKA3BIBAET, YTO PETYIAP-
HOE €KEHEBHOE HUCIOIb30BAHUE 3y0-
HOUW HUTU JEUCTBUTEIBHO MOMOTAET
COKPATUTD KOJIMYECTBO OAKTEPUM, BbI-
3BIBAIONIUX 3200/IEBAHUA IOJIOCTU PT4,

1 TEM CAMBIM BHOCUT BKJI4Jl B COXPaHE-
HUE 3J0pOBbsI 3y60B U JeceH. K uccie-
noBannio Hpro-MOpKCKOTo yHUBEpCH-
T€TA ObLIA NPHUBICYEHA 51 mapa 61u3-
HELIOB B BO3pacre or 12 g0 21 roja.
B kX011 13 9TUX Iap OJJMH PaH/JOMH-
3UPOBAHHO BBIOPAHHBIN OJIM3HELL B
TEYEHUE 2 HEJ TIOIb30BAIC MAHYa/Ib-
HOMU 3yOHOU IIETKOM U 3yOHOI ACTOH,
4 BTOPO¥ — TEM K€ HAOOPOM CPE/ICTB
IO YXOJy 32 IOJIOCTBIO PT4 U 3yOHOM
HUTBIO. Yepe3 2 HeJ| UCCIIEIOBATENN
cobpann 06pasiibl (hIOPHI Y BCEX OIM3-
HEIOB U IIPOBE/IN aHATIU3 TAPOJOHTO-
IIATOTEHOB. Pe3yIBraThl NCCIEIOBAHNSA
MOKA34JIM, YTO Y JIMII, HE IOJIb30BAB-
MIUXCA 3yOHOH HUTBIO, HAOMIOAAIOCH
3HAYUTEIIBHO OOJIBIIEE KOTUYECTBO
MAPOJIOHTONATOTEHOB, YEM Y UX OJIN3-
HEIIOB, KOTOPBIE, TOMUMO 3yOHOH IIIeT-

KU U IACTBI, UCIIOIb30BAIA HUATD. «Kc-
CJIEIOBAHUE HATVITHO JIEMOHCTPUPYET
BJIMSTHUE UCIIOIB30BAHMS 3yOHOIM HUTHU
Ha 3[0POBLE IMOJOCTA PTA. DKCIEPU-
MEHTBI C y9aCTUEM OJIMZHELIOB SBJISIOT-
€l MOIIHBIM HCCJIEJOBATEIbCKAM HWH-
CTPYMEHTOM, IO3BOJIAIOMIUM HCKIIIO-
YUTh I'€HETUYECKUE U CPEIOBBIE (DaK-
TOPBI, 3a494CTYIO 3ATPYAHAIONIUE HH-
TEPIPETALHUIO PE3YABTATOB. JJaHHOE
HUCCIEIOBAHNUE TTOKA3BIBAET, YTO IPH-
MEHCHUE 3yOHON HUTU MOXKET OKA3bl-
BaTb BAKHOE U OIATOTBOPHOE BIUAHUE
Ha 3/J0POBbE YEJIOBEKA, €C/IA CPABHU-
BATb €0 C JIPYIUM JIULIOM CO CXOZHOMU
HACTIEACTBEHHOCTBIO H, BO3MOXKHO,
HpI/IBbI‘{KaMI/I, HO HE€ HCIOJIb3YIOIIUM
3yOHYIO HUTb, — OOBACHAET JOKTOP
Kenneth Kornman, pegakrop JOP. —
V 6IM3HELOB, KAK MPABUIIO, UMEIOTCS

BOJLAIOT YAQIUTb OAKTEPHATIb-
HBII HAJET U3 MEX3YOHOIO
IIPOCTPAHCTBA, HEJOCTYITHOIO
UL 3yOHOI METKU. «Kak mpax-
TUKYIOIIUI [APOJIOHTOJIOT, S IOCTO-
SHHO pCKOMCH/IYIO CBOUM IIAITMEHTAM
60J1€e€E TIIATEILHO YUCTUTD MEX3YOHOE
MIPOCTPAHCTBO C TIOMOIIBIO HUTH WX
€PIIMKOB, — T'OBOPHUT JIOKTOP Susan
Karabin, npesuaeHTt AAP. — [TarueHTst
CKJIOHHBI COMHEBATBCS, YTO HUCITOTB30-
BaHUE 3yOHOI HUTH MOJKET /IaTh TAKUE
CYLLIECTBEHHBIC PE3YABTaThl. OIHAKO
3TO HMCCIAEAOBAHUE ITOKA3BIBAET, 9TO
pEryIsipHOEC IPUMEHEHHUE [JaHHOTO
CPECTBA TUTHEHBI ITOJIOCTH PTA MOJKET
IIOMOYb 3HAUUTEIBHO COKPATUTH KO-
JIMYECTBO GAKTEPUI, BBISHIBAIOMINX 3d-
0OJIEBAHNE MAPOJJOHTA, BCETO 32 /IBE
nenenu!> @

H1mobbL oYUM OONONHUINEIHYIO UH-
popmanuio, ceaxcumecs ¢ Amepurari-
cKoti  akaoemuell napoooHMON02UL,
wwwperio.org
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JIMCHIMKAT JTATHA, PECTABPAIUOHHBIA MATEPHA
C IIUPOKUM CIIEKTPOM IIPHUMEHECHIA

JIu Kaan, Doeapo 3. Maxnapen, CILA

Puc. 1. Ucx0OHAsA KIUHUMCCKAS KAPMUMHA: NOONeAHCAUULL Pe-

cmaspavu MOaAp HUICHELL HeltOCMI.

Puc. 2. 1omosas pecmaspaus MOAAPA HUNICHELL e/OCMU, U320~

1MOBNCHHAR U3 MAMEPUATLA CINGX C NOMOUBIO CUCIIEMbL
CAD/CAM u mexHuxu OKPAUUBAHU U 271A3YPOBAHUA.

Puc. 3. Hcx00Hasn Kaunu1eckdas Kapmura: noonexcauue pe-
CMABPAUULL HCCBAMEIILHbLE 3)0bl HUNICHELL He/IOCTIL.

ITo Mepe pa3BUTHS CTOMATOJIOTUN B
PACIOPSDKEHUN BPAYEH OKA3BIBAIOTCS
BCE HOBBIE MATEPUAIBI U TEXHOJIOTUU.
TeHJEHIINU U METO/JBl PECTABPAIUU
NPUXOAAT U yXOIAT. OfHU PA3paOOTKI
MEHSIOT JIULO SCTETUYECKON CTOMATO-
JIOTWH, TOIIA KAK JIPYTUE YCTAPEBAIOT U
326b1BatOTCS. CErojiHs BCE OOJIbIIIEE
PaCIPOCTPAHEHHUE MOMYYAIOT LIEIBHO-
KEPAMUYECKUE PECTABPAIIMU M3 Pa3-
HBIX MATEPUAJIOB, OT MPECCYEMON Ke-
paMUKA IO HAOUPAIOMWIETO IIOMY/IIP-
HOCTb OKCH/Id IIUPKOHUS M HOBBIX Ma-
TEPUAJIOB, NMPEJTHAZHAYEHHBIX I CHU-
crem CAD/CAM. B Hacrosmen crartbe
PaccMaTpUBAIOTCS HOBBIE CIIOCOOBI
IIPUMEHEHUS 1LIETbHOKEPAMUYECKOIO
MaTEpUAJId, U3BECTHOIO KAK JUCHIHKAT
JINTYSL, © HOBATOPCKOE MCIIOIB30BAHNE

Puc. 4. Iomosble pecmasparjiis HeeamensHuix 3)006 HUNCHell
Ue/NOCNIU, U320MOBLCHHBLE U3 MAMEPUANA eNAX C NOMOULHIO

cucmemol CAD/CAM 1 mexHuKu Harecemus 00NOAHUMELbHbIX

IIU(MPOBBIX TEX-
HOJIOTWH IS TIPO-
C€KTUPOBAHUA U
H3TOTOBJICHUA PE-
craBpanuu. Takke IpeicTaBieH 0630p
MATEPUATA U YHUKAIBHBIX KIMHHAYC-
CKUX IPOLIEAYD.

Sesseman,).

BBenenme

Vcronb30BaHNE HAJIEKHBIX AJIBTEP-
HATUBHBIX PEMIEHUA U MOJU(DUKAIIA
TPAZAULIMOHHBIX METOJOB MOIYT CTATh
CJIOKHOU 33/JaY€H /111 CTOMATOJIOTOB,
CTJIKABAIOIINXCA CO BCE BO3PACTAIO-
IUMA 3aIIPOCAMU ManueHTOB. Cero-
JIHS 1I€JTb COCTOUT B TOM, UTOOBI CO3/1a-
BATb IMPEJIETBHO MPOYHBIE PECTABPA-
ITAU, OTBCYAIONIUE BBICOKUM 3CTECTHU-
YECKUM CTaHAapTaMm. TpajiuiuoHHas

MUKPOCII0€6 KePaMUKLL OJIA NOJYMEHUA HEOOXOOUMbLX SCIemi-
YCCKUX PE3YIbmamos (neverue nposeoero 0oxmopom Michael

pecraBpanys MoJpa3yMEBAET HAIU-
4He IPOYHOM OCHOBBI U3 METAJIIA UK
OKCHJJTHOW KEPAMUKH (HAIIPUMEP, OK-
CH/la LIUPKOHUS WIA aTIOMUHMA). Ta-
KO IOJIXO/] UMEET /IBA HEIOCTATKA.

[To CpaBHEHHUIO CO CTEKIOKEPAMU-
KO Takasg CyOCTPYKTypa OTIMYAETCS
BBICOKOM SPKOCTBIO U HENPO3PAU-
HOCTBIO, 4TO MOKET OBITh HEIIPUEMIIE-
MO C 3CTETUYECKOM TOYKH 3peHus [1].
DTO OCOOEHHO CYMIECTBEHHO IIPU
KOHCEPBATUBHOM IIPENAPUPOBAHUHI
3y0a, KOI/la MaTeprajl OCHOBBI OKa3bl-
BACTCS PACIIONOKEH OJIM3KO K IOBEPX-
HOCTHU PECTABPALUH.

Puc. 5. Ucxo0Has KIUHUMECKAS Kapmuma: nOONexHCaAu e 1eve-
HUI0 PPOHMAnsHbLe 3)0bL BePXHell HenroCmi.

Puc. 8. Lugposas mpexmepran mooens.

HUPLL.

Puc. 9. Kombunuposarinoe usobpaicenie, 0emoncmpupyrouiee npend-
puposarmvie 3)0bl, 6DeMeHHbIe PeCMABPAULL U KOHCIMDYKULUIO OKOH-

Puc. 6.3y6b1 pPOHMANBHOLL 2DYINbL, TPENaPUPOBAHHBLE 1100 B~

HAEILHBIX PECMABPAUULL.

Jpyron HEJOCTATOK COCTOUT B TOM,
YTO B TO BPEMS KAK MATEPHUAI OCHOBBI
06JI2J4ET OTIIMYHBIMU MEXAHUYCCKUMU
CBOMCTBAMU, TIOKPBIBAIONIAS €I'0 KePa-
MHK4 UMEET FOPA3/I0 MEHBIIYIO IIPOY-
HOCTb Ha U3TM06 ¥ M3JIOMOCTOMKOCTS |2,
3]. Ha oxcu IMpKOHUA (C MPOYHOCTHIO
Ha u3ru6 or 900 go 1000 MIIa) npuxo-
JUTCA MeHee 1/2 TONMIUHBI pecTaBpa-
LIMH B IIONEPEYHOM CEYECHUH; TAKASA OC-
HOBA OOJIMIIOBBIBAETCS MATEPUATIOM C
IIPOYHOCTBIO HA 13rud 80—110 MITa [4].
B mporecce 3KCryaTanyuu BEPXHAN
CJIOM PECTABPALAA  KPOIIUTCA WU
Tpeckaerca. Kpome TOro, JoArosey-
HOCTB ITOJIOOHBIX PECTABPAIINIT B 60JIb-
IIOM CTENEHU 3aBUCUT OT BO3MOMKHO-
CTA CO3/IAHUA MPOYHOMU CBA3U MEKIY
TAKUMUA PA3HBIMU MATEPUATAMH, KK
OKCH/I ITUPKOHUA M CWIMKATHAS CTEK-
JIOKEPAMUKA, YTO B IPUHIIUIIE HECTIOXK-
HO [5]. TeM HE MEHEE NPOYHOCTD TAKOH
CBA3M MOJKET 3dMETHO BAPBUPOBATH B
34ABUCHUMOCTH OT KAYECTBA OYUICHUA
COEIMHAEMBIX IIOBEPXHOCTEH, TEMIIE-
pﬂT’ypr TI€4YH, OIIBITHOCTHU TEXHHWKA K
JPYIUX (PaKTOPOB.

CeroziHa MOHOJIMTHBIE CTEKIOKEPA-
MUYECKUE MATEPUAIIBL, HE TPEOYIOIIE
OOIMIIOBKY, OOECIIEUYUBAIOT IIPEBOC-
XOJHBIE SCTETUYECKUE PESYIBIATHL. 32
CYeT MOHOJIUTHOCTH MATEPUAIA U OT-
CYTCTBUSL OOJMIIOBKH JIOCTUIACTCS
CTPYKTypHasd LEJOCTHOCTb PECTABPA-
1 [6]. HEOCTATKOM TAKKX MaTepHa-
JIOB SIBJIICTCS] UX OTHOCUTE/IBHO HEBbI-
cokast mpo4yHocTh (0T 130 g0 160
MIIa), KoTOpas MO3BOJIAET IPUMEHATD
UX TOJIBKO JIJI1 U3TOTOBJICHUS OIMHOY-
HBIX PECTABPALIMI, IPUYEM HEOOXO-
JMMO OBECTIEYNTDb PACIPE/IENIEHUE Ha-
IPY30K MEX/y PECTABPAIUEN U 3yOOM
C TIOMOIIBIO A/J'€3UBHON (PUKCALIUU
[6]. DTa po6GIEMa GbUIA perneHa G1a-
rojiapsi pa3paboTKe BBHICOKOICTETHY-
HBIX CTEKIOKEPAMUUYECKUX MATEPHUa-
JIOB HA OCHOBE JIMCHJINKATA JIATHSL

70% KPpUCTAUIMYECKOH (PA3BI TOTO
YHUKATBHOI'O CTEKIOKEPAMUYECKOTO
MaTepUaId OYEHb HATYPAIbHO OTPA-

JKAIOT CBET M OJHOBPEMEHHO OOec-
[IEYMBAIOT BBICOKYIO IPOYHOCTD HA NU3-
ru6 (360—400 MIIa) [7]. DTO MO3BO-
JIAET PACITMPUTD NOKA3AHUA K IIPUME-
HEHUIO MATEPUATd U JAET BO3MOX-
HOCTb (PUKCUPOBATb PECTABPALIMU HA
LEMEHT TPAJAULUOHHBIM CIIOCOOOM,
06€eCreYnBas IPU STOM MPOYHOCTb U
3CTETUYHOCTb PECTABPALULL

M3 MOHOJIUTHOTI'O JAMCHUIUKATA JIH-
THSA MOXKHO H3IOTOBHTb BCIO PECTAB-
pauuio nenukoM (puc. 1, 2). Ilpu Ta-
KOM IIOZIXOZIE€ Ul CO3/IaHUA OKOHYA-
TEJIPHOI'O OTTEHKA PECTABPAIIUU HE-
06XOAUMBI TIOBEPXHOCTHBIE KPACUTE-
JIW. «BHyTpeHHHE» IBETOBBIE d(PPEK-
TBl MOXKHO BOCCO3/IATh C IOMOIIBIO
TEXHUKM YACTUYHOIO IIOCIOHHOIO
HAHECEHUA MaTepuana. XOTd PeCTaB-
ALY IPU 3TOM [IEPECTAET OBbITD IO~
HOCTBIO MOHOJIUTHOM (PHC. 3, 4), T€O-
pETUYECKH OHA JOJUKHA COXPAHATDH
JIOCTATOYHYIO IPOYHOCTD, OJJHAKO J10-
CTOBEPHBIX [JOKA34TE/IbCTB 3TOMY HET.

JcreTnyecKue BO3MOKHOCTH
3agady CO3[aHUSA  PECTABPALUU
HY)KHO DEIaTh C YYETOM 3CTETHKH.
TeXHUK MOKET IIPETBOPUTH UJIEIO CTO-
MATOJIOTd B KM3Hb C IIOMOIIBIO MaTE-
puana IPS emax (Ivoclar Vivadent),
TIOCTAB/IIEMOI'O B BH/IE MOHOJIMTHBIX
3arOTOBOK WM GI0KOB. MaTepuan IPS
€.Max UMEET PA3HYIO CTENEHb OIdKO-
BOCTH: BBHICOKYIO (HO), cpenHion
(MO), a TaxKe HU3KYIO IIPO3PAYHOCTD
(LT) m BBICOKYIO MPO3payHOCTh (HT)
[7]. Ilpu nocneayoneM HAaHECEHNUHN Ha
PECTABPALIUIO IOIIOIHUTEIBHOIO CIOS
KEPAMUKA OCHOBA KOPOHKH MOMKET
OBITh U3IOTOBJIEHA U3 MaTepuaia MO.
3aroroBky LT MOXHO HCIOIb30BATbH
IIPU HEOOXOAUMOCTU TOCIEAYIOMETO
OKPAIINBAHUSA PECTABPALIUN U IJIA3Y-
PpOBaHUs JTUOO /I THOPUTHOM TEXHU-
KU ITOCJIOMHOI'O HAHECEHUA MATEPUa-
JIa, B KAYECTBE KOTOPOI'O YK€ MHOTO
JIET YCIIEIIHO PUMEHACTCS KEPAMUKA
IPS Empress Aesthetic (Ivoclar Viva-
dent). 3aroroBku HT npegHasHadeHbl
UL TIOCTIEAYIONE OOPA6OTKU PECTAB-
paluu C MOMOIIBIO IOBEPXHOCTHBIX
KPACUTEJICH U IT1a3yPOBAHU.

BbI6Op OZHOTO U3 3TUX YETBIPEX
BUJIOB 3aI'OTOBOK OCYIIECTB/IACTCA B
3aBUCUMOCTH OT IIPENAPUPOBAHMS 3Y-
624 U TEXHUKHU IMOCICAYIOMEIO OKPa-
MUBAHUA pecTaBpanuu. Kpome Toro,
J1260pATOPHUsL MOKET BBIOMPATH CIIO-

Puc. 7. Cucmemy E4D LabWorks ucnons306an 0714 CKAHUPOBAHUS, NPOCKMUPOBAMHUL

U gppeseposaris BUHUPOS.

ACyUle20 Kpasi.

Puc. 10.10moe6as mooenb OKOHHAMENbHbIX PeCmaspanuil, npeoycmant-
Pusarowasn nocaeoyIoulee Hamecerue Cos Kepamuri 6 oonacmu pe-




DENTAL TRIBUNE Russian Edition

JOCTHKEHHUA HHAYCTPHH 3

mbl CAD/CAM, ABIAIOTCA YPE3BBIYAL-
HO VJauHBIM pemeHueM. Bo Bpems
BTOPOT'O TOCEIEHUS CTAPHIE PECTAB-
pALMK VAN, 3yObl OTIPENAPUPO-
BAIM TOJ, IIETbHOKEPAMUYECKHIE BU-
HUPBI B COOTBETCTBUH C OOMIETIPHHS-
TBIMU TIPABMWIAMHU NPENAPUPOBAHUA
TMOJl CTEKIOKEPAMHUYECKUE PECTABPA-
IIMH, U3TOTABIMBAEMBIE C MOMOIIBIO
CAD/CAM (puc. 6): yramwii He06X0-
JIUMBIA 0ObEM TKAHEN 3y6a, 3aAKPYIJI-
JIM TIPOKCUMAJIbHBIE YYACTKU, TPAHUILY
NPEMAPUPOBAHNASA PACIIONOKUINA Ha
ypoBHE JiecHbL Toce mpemnapuposa-
HUS TTOTYYWIA OTTUCKA U U3TOTOBUJIN
MOJEIM M3 BBHICOKOKAYECTBEHHOIO
CTOMATOJIOTMYECKOTO THUIICA, OTPa-
JKAIOIIETO JIA3EPHOE U3TyYCHHUE.

Puc. 11.Bnoxu IPS emax ons gppeseposarus.

Cc06 0OpPabOTKU 3arOTOBKU B 3dBUCH-
MOCTH OT THIIA pecTaBpauy. Cucrema
IPS e.max mpesycMaTPUBAET BO3MOXK-
HOCTb KaK IIPECCOBAHUS, TdK M H3rO-
TOBJIEHUS C TIOMOIIBIO TEXHOJOTHUHU
CAD/CAM, IOCKOJbKY JUCUIMKAT JIN-
THS MOKHO U IIPECCOBATDH M3 3aTOTOB-
K1, 1 (DpE3EPOBATh — JUIA STOIO MaTe-
U1 IIOCTABIIACTCA B OJIOKAX. B ciydae
TexHonoruu CAD/CAM pecraBpaiuio
CO3[aI0T C IOMOIIBIO IIU(PPOBBIX/
KOMIIBIOTEPHBIX CPEJCTB MOJEIUPO-
BaHMA.

BapuanTsl mpenapupoBaHua

Marepuansl LT n HT pomyckaioT
OIPEIEJIEHHYIO CBOOO/Y MPENAPUPO-
BAHMSA 61Arofaps MOMYIPO3PAYHOCTH
I'PAHUL] PECTABPALIAN. OTU MATEPUAJIBL
HOJXOJAT YIS U3TOTOBJIEHUA YACTHY-
HBIX PECTABPALUN (BKIAJOK U BUHU-
POB) — I'PAHULIBI PECTABPALIN MOKHO
PACIIOJIOKUTDL TAM, IZIE 3TO HYXKHO C
KIMHUYECKON TOYKU 3penus. [lomy-
MPO3PaYHOCTh Marepuaia IPS emax
IIO3BOJIAET IOJHOCTHIO 3AMACKHUPO-
BATb IPAHUIYY MEXY PECTABPALIMEN 1
3MAJIBIO 3y0a.

Taxke CTOMATOJNOT MOMKET TPaju-
LIMOHHBIM CIIOCOOOM COLUINA(DOBLIBATH
1,0-1,5 MM TKaHeii 3yda (Hampumep,
IIO/1 ITOJTHYIO KOPOHKY) M KCIIO/Ib30BAThH
6onee omakosbli Marepuan (HO u
MO). ITOCKOJIBKY B 9TOM CJIy4de PECTAB-
pauys OyJeT OTIMYaThCs JIEFKOM He-
MIPO3PAYHOCTBIO, €€ TPAHUIIBI HEOOXO-
JUMO PACIOIATaTh HA YPOBHE MM HU-
JK€ YPOBHA JIECHBL PecraBpanus Io-
KPBIBACTCSL JAOMOJHUTEIBHBIM CIOEM
Kepamuky. Matepuai IPS e max no3so-
JIIE€T MPOBOAUTD M TPAULIMOHHOE, U
HECTAHAPTHOE IIPENAPUPOBAHUIE,

Bapuantsr puKcauu

TIOCKONBbKY JUCUIIMKAT JIATUSA MOX-
HO IOJTHOCTBIO IOJIMMEPU30BATDL CBE-
TOM WM (PUKCUPOBATL C IIOMOLIBIO
CAMOIIPOTPABIUBAIOIIETO IPAriMepa U
OOBIYHOIO KOMIIO3UTHOTO IIEMEHTA,
marepuan IPS e max Taxke 1mossosser
(PUKCUPOBATL PECTABPALIMIO HA LE-
MEHT. B cJIygae 9aCTMYHBIX PECTaBpa-
LUHA TIPEJIOYTUTENbHA aJI€3UBHAA
pukcanys ¢ GOTONONUMEPUSALIACIH.

KIMHHYEeCKHH CTydar

V manueHtku 42 jer 3yobl (ppoH-
TAJIBHOHU TPYIIBI C JUCKOIOPUTAMH,
MHOTOKPATHO IOJBEPIaINCh PECTAB-
paLyy € HOMOMIBIO PA3HBIX KOMIIO3UT-
HBIX MaTepuasos (puc. 5). [Ipn ocMoT-
€ U € IOMOIIBIO IIU(PPOBBIX PEHITE-
HOI'PAMM BBIABIIN BTOPUYHBIIA KAPUEC
B OOJIACTU AMAJIBIAMOBOU IUIOMOBI HA
HEOHOM IOBEPXHOCTH 3y6a 12, 2 TaKKe
KOMIIO3UTHBIX PECTABPALUI HA 3y0ax
23, 21, 11 n 13. [TarmeHTKa HE UMEET
CEPLE3HBIX 3260JIEBAHUH, OCYIIECTB-
JIIET MPABUWIbHYIO TMTHEHY IIOJIOCTH
pTa, PE3yNBraroM KOTOPOH ABIAETCA
3[0POBbIA MAPOJOHT; 3yObl OECCHMII-
TOMHBL C IALUEHTKON OOCYANIN TAKUE
BAPUAHTHI JIEYCHUA, KAK YCTAHOBKA
LIIPKOHUEBBIX WIN META/UIOKEpAMUYC-
CKUX KOPOHOK WU 1IEIBHOKEpAMUYC-
CKUX PECTABPALMM, U3TOTOBJIEHHBIX C
riomorpio CAD/CAM.

TTauyeHTKa OTAaIa MPEAIOYTCHUE
HOC/IEAHEMY BapuaHTy. [1py HajiexKa-
I1IeM IIPENAPUPOBAHUY U COXPAHEHUHU
OKK/IIO3UU IIPABUIBHO YCTAHOBJIECH-
HBIE PECTABPALIMH, CMOEIUPOBAHHBIE
11 (Ppe3epOBAHHBIE C TOMOIIBIO CHCTE-

Ilepexava nagopmanuu
B 1a00PATOPHIO

CroMaToJIOr ABJIAETCA I TEXHUKA
TEM K€, KEM Ul CTPOMUTENA — APXU-
TEKTOP. KOK/AbIA 13 HUX UTPAET CyIIe-
CTBCHHYIO POJIb B CO3IAaHUHU HEIPS-
MOH DPECTABPALMH, KOTOPAsd JOJDKHA
H/IEATTHO BOCIIPOU3BOJAUTD (DYHKIUN
1 3CTETHUKY HATypalnbHOro 3yba. Co-
TPYAHUYECTBO CTOMATOJIOTA ¥ TEXHU-
Ka TMOZIPa3yMEBAET TOUHYIO MEPEady
UH(POPMALIUY, OXBATBIBAIOMIECH (DYHK-
LIMOHAJIbHBIE ACHEKTHI, MAPAMETPBI
OKKJIIO3UH, (DOHETUKY U 3CTETHKY, U
MIPOJOJDKACTCS HA IIPOTLKEHUHU BCETO
MIPOLIECCA JIEYEHUSA — OT IIEPBOU KOH-
CY/IBTALIH JIO YCTAHOBKH IIOCTOSHHOI
pECTaBpaLIUN.

BOT raBHbIE TPAJUIMOHHBIE CPE/-
CTBA IEpefadr MHMDOPMAIUK MEKITY
CTOMATOJIOTOM U TEXHUKOM:

* (hoTorpaduy;
* MMCbMEHHASI JIOKyMEHTALIHS,
® OTTUCKUA MUCXOAHBIX 3YOHBIX DsIOB

MAIACHTA;

* OTTUCKU OTIPENAPUPOBAHHBIX 3Y-
60B;
* OTTHUCKU 3yOOB-aHTATOHUCTOB.

D1y MHGOPMALIHIO UCITOIb3YIOT IS
CO3JJAHMSI MOJIETICH, KOTOPBIE 32TEM
YCTAHABINBAIOT B APTHKYIATOP IS
MMUTALINAY JIBFDKEHUI HIDKHEH YEITio-
CTH.

2 M cip.4
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Puc. 12. Dpeseposarinds nonmnas KOPOHKA U3 Mamepuad

e.max 00 obxcuza.

Puc. 13.10mosas nonmasn KopoHKa u3 Mamepuand emax nocue

OKPAUUBAHLUA, 271A3)POBAHUL U OONCUZA.

\

h

: )

Puc. 14. Dpeseposanibie noiHble KOPOHKIL U3 MAMEPUAnd

e.max 00 obxcuza.

<D crp. 3

TpaguIMOHHBIH IPOIECC
H3TOTOBJICHHA HEIIPAMBIX
pecraBpanui

[Tporiecc M3roTOBICHUS HEPAMbBIX

peCTaBpaLyii COCTOUT U3 CJIEAYIOINX
3TAIOB:
.Cromarosior mpenapupyer 3yobl B
COOTBETCTBUU C U3BECTHBIMU IIPA-
BWJIAMH, IIOJIyYd€T OTTUCKA U OT-
NPABJIET UX B J1a00PATOPUIO BME-
CTE CO BCEM OCTAJIbHOU CYIIECTBEH-
HO! UH(OPMAITUEN.

2. TeXxHUK M3TOTABIUBAET MO/JIEH,
TUIICYET UX B APTUKY/IATOPE, OOPa-
OaThIBACT KPas IITAMITHIKA.

3. TexHUK M3rOTABIMBAET PECTABPA-
LIMIO — IIPECCOBAHHYIO, JIUTYIO, (hpe-
3€POBAHHYIO U T.IL.

—

CerojiHs, KOrja PeCcTaBpaliOHHAS
CTOMATOJIOTHS BCTYIIIA B IIU(PPOBYIO
3MOXY, CTOMATOJOIaM HEOOXOJUMO
MIEPECMOTPETH CBOU MPE/ICTABICHUS O
na6oparopun. TpaauiuoHHas 1a60-
paTOpHs 3aHUMAETCS TEM, YTO MOJy-
YAET OTTUCKH, PAOOTAET C HUMU U BO3-
BPAIIAET TOTOBYIO PECTABPAIMIO CTO-
MAaTOJIOTY, KOTOPBI KOPPEKTUPYET U
YCTAHABIUBACT ¢€. TOUHO TaK K€, KAK
VIHTEpHET M3MEHWI Halle OOIIEHUE,
BO3MOKHOCTH 3JICKTPOHHOH IEpesa-
Yy UQPOBBIX JAHHBIX IS CUCTEM
CAD/CAM wu3MEHUIN B3ANUMOJECH-
CTBUE CTOMATOJIOTA M TEXHUKA.

IIudpoBori npomecc

[MTossuBmascsa B 2008 1. cucrema
E4D LabWorks (D4D Technologies)
BIIEPBEIC /IA7Td BO3MOKHOCTb CO3/d-
BaTh TOUYHbIE OOBEMHBIE BUPTYAJIbHBIE
MOJIEJI I aBTOMATUYCECKH YIUTBIBATD
BIMSTHAE HA PECTABPAIHIO COCEAHUX
3y0OB U 3yOOB-aHTATOHUCTOB (PUC. 7).
DTa cucTeMa MO3BOJIIET OAHOBPEMEH-
HO CO3/1aBaTh I[BETHBIC U AaHATOMHYC-
CKH BEPHBIE MOZEN 16 3y60B. VeTpOit-
CTBO OOpabaThIBAET BECH KOMILIEKC
CIIOKHOM M Pa3HOOOPA3HO¥M HMH(OpP-
Malyu O 3y6HbIX pHJIZ{X U1 BBIBOJUT 9Ty
MHOOPMAIINIO HA SKPAH B YJOOHOM U

Puc. 15. Dpeseposaririvle noHbLe KOPOHKU U3 MAMEPUANA

emax nocie OKPAUBaHUs, 21a3YPOBAHUSL U obxcuza.

MOHATHOM (POPMATE, MO3BOJIAIONIEM
KIMHULIUCTY, O6IaJaI0mEMy 3HAHMA-
MHA 06 AaHATOMWUH U OKKJITIO3UH, U3ME-
HATb KOHCTPYKIMIO pecTaBpanuii. 1o
3dBEPUIEHUU 3TOTO 3Tana UH(pOpMa-
LM OTHPAB/IAECTCA ABTOMATU3UPOBAH-
HOMY (DPE3EPOBAILHOMY CTAHKY.

HoBaTtopcTBO HU(MPOBIX TEXHOJIO-
MM 3aKII0Y4€TCA B TOM, YTO MHOIUE
TPYJOEMKUE MEXAHUYECKUE OIEepa-
nyy (HaIpumep, CO30aHUE BOCKOBOI
MOJEIH, OTJIMBKA, IPECCOBKA U T.IL)
CETroJHA 10 CYTH aBTOMATH3UPOBAHBL
Tenepb CTOMATOJIOT U TEXHUK PACIIO-
JIATalOT TOCJIENOBATEIbHBIM, TOYHBIM
METOJOM CO3/IaHUs (PYHKIIMOHAIBHBIX
pecTaBpaLyi.

KommnbiorepHas nporpamma paso-
TaeT C (palyioMm nauueHTa. B HEro
MOZKHO BHECTU UMS1 WJIA HOMEP KAPThI
1A YKa3aTb YUCJIO U PACHOJIOKEHUE
NOJYIEKAINX JIEYUEHUIO 3y60B. Kakias
CIIDOEKTUPOBAHHASL  PECTaBpaLus
(TTomHAA KOPOHKA, BKIAJKA WIN BU-
HUD) TIIATEJbHO IIpoBepsercs. J1o-
IOJHUTENBLHO (DA COAEPKHUT HH-
(popManMIoO O BEIOPAHHOM MATEPHAIIE
1 oTTeHKe. K HacTpOyKaMm 110 ymMo/I4a-
HMIO, KOTOPBIE 3aJAI0TCS 3aPAHEE UIU
MEHAIOTCA I KOKIOTO MALUEHTA, OT-
HOCATCS IUVIOTHOCTb OKKJIFO3MOHHBIX
KOHTAKTOB M TOJIIUHA BUPTYaJIbHOTO
«PA3IEIUTENA>, KOTOPDIA ONPEIETAET
330D MOJ LIEMEHT MEXKIY PECTaBpa-
LMEA U IITAMIMKOM/IIPENAPUPOBAH-
HBIM 3yO60M. Bcio 3Ty MH(MOpMAIUIO
MOJKHO 3aIDY3UThb B CUCTEMY /IO HAYa-
JIa JICYEHUS U U3MEHUTD B IOOOU MO-
MEHT, €CJIM JICYEHUE OTOIUIO OT IEP-
BOHAQYAJILHOTI'O IJIAHA.

[Tocne mosaydyeHus HU300PAKECHUN
NIPENAPUPOBAHHBIX 3yOOB, BPEMEH-
HBIX PECTABPALUI U 3y0OB-AHTATOHU-
CTOB KOMIIBIOTED PACIIONIAraeT BCEH
HEOOXOAUMOI HMH(pOpMAITUEH IS
CO3/jaHUsl pabOUYuX MOjeNeN. 3aTeM
OH BBIBOJUT HA 3KPAH TPEXMEPHYIO
BUPTYAJIbHYIO MOJIENIb, KOTOPYIO MOX-
HO MOBOPAYMBATH U U3Y4aTh O] JIIO-
ObIM YIJIOM (pUC. 8). IIpU NPOEKTHUPO-
BAHUM PECTABPALIMH IIEPBBIA 3TAIl CO-
CTOMT B OIIPEJENIEHNN €€ OKOHYATE b~
HBIX [IAPAMETPOB. Il 3TOrO UCHOJIb-

3yIOTCS JIaHHBIE O 3y0aX-aHTaTOHHU-
CT4X U COCEAHUX 3yOaX, a TAKKE IPa-
HULAX [IPENAPUPOBAHMA.

PyKOBOJCTBYACH MCXOAHBIMU JIAH-
HBIMU U ITO/IPOOHON HH(POPMALIUENT O
COCEIHUX yYACTKAX, IPOrpaMma I0-
3ULIMOHUPYET PECTABPALMY, HO HE B
UICAIbHOM C KIMHUYECKOH TOYKH
3PEHUA IOJIOXEHUN. 3/E€Ch BAKHA
POJIb MOJIB30BATENSA IPOIPAMMBI, KO-
TOPBINA, UCXOJA M3 CBOUX 3HAHMH O
opme u PyHKIMN 3yOOB, TPUIAET pe-
CTﬂBpB.L[I/IHM HYXHOC IIOJIOKCHHE U
KOHTYpP. B mporecce TOUHOro mo3u-
LHMOHUPOBAHUA PECTABPALIMI IIPO-
IpaMMa aBTOMATHYECKU IEPECYUTHI-
BACT MAPAMETPBI KAKIOIO TPEYrOylb-
HOT'O IrpebHs OYTOPKOB (4 TAKKE KOH-
TYPOB, KOHTAKTOB U I'DAHUL] PECTABPa-
LIMH) C IOMOIIBIO UCXOJHBIX YCTAHO-
BOK M JaHHBIX DETMCTPALUNA OKKIIO-
3un. BupryanbHas MOJIE/b IEPECTPAN-
BACTCS B IIOJIHOM COOTBETCTBUH C HO-
BBIM IIPOCTPAHCTBEHHBIM ITOJIOKEHHU-
eM. OJJHOBPEMEHHO C ITOMOIIBIO I1BE-
TOBOI MapKUPOBKU JEMOHCTPUPYIOT-
€ TIOJIOKEHUE M CHJIA KAKIOTO KOH-
TAKT4, KOTOPbIE JIETKO MOXKHO H3Me-
HUTbD.

C IOMOIMIBIO PA3HOOOPA3HBIX WH-
CTPYMEHTOB BUPTYaJIbHOI'O MOJIC/INPO-
BaHUS PECTABPALMH MOXKHO IPUJATb
VH/IABU/YJIbHBIE XAPAKTEPHBIE OCO-
OGEHHOCTA. DTHU HMHCTPYMEHTBI, COOT-
BETCTBYIOIINUE PEAIBHBIM METOAM Pa-
OO0THI B JTAOOPATOPUH, UCIIOIB3YIOTCS
JUIl KOPPEKTUPOBKUA aHATOMHUU OK-
KIIO3UOHHON IIOBEPXHOCTH, penbeda
1 KOHTYPOB pecTaBpauuu. M3obpaxe-
HUE HA 3KpaHE OOHOBJIAETCS IOCIIE
K2KJOT'O IIard, YTO MO3BOJLIET HEME/-
JIEHHO YBUJETb PE3YIBIAT JII0O0IO U3-
MEeHeHus1. B JAaHHOM KIMHHUYECKOM
CJIydae B KOMIIBIOTEPHYIO IIPOTPAMMY
NPOEKTUPOBAHUA ObLIM 3aATPYKECHbI
TpH (paria. CKaHbI IPENAaPUPOBAHHBIX
3yOOB, BDEMEHHBIX PECTABPALIUI U 3y-
OOB-AHTAI'OHUCTOB OOBEAUHUINA B
KOMOMHUPOBAHHBIN  (paiiyl, TOYHO
OTPAXKABUIMKI COCTOSIHUE IOJIOCTH
pra mammenTku (puc. 9). I1o 3asepmie-
HUU NPOEKTUPOBAHUA PECTABPALUI
(puc. 10) B kamepy (ppe3epOBAIBHOIO

Puc. 18.

CTaHKA MOMECTHIM OJIOK MaTepuana
IPS e.max Hy)KHOI'O pa3Mepa, OTTEHKA
M OIIAKOBOCTH. IToce HaXxaTus KHOII-
KA HA 9KPAHE KEPAMHYECKASA PECTAB-
pauus OBICTPO H3TOTABAUBAECTCA B
IIOJIHOM COOTBETCTBUU C BUPTYAIbHOI
MOJEJIBIO.

CTeK/IOKEPAMUKA KIaCCUPUIIPY-
€TCA IO XUMUYECKOMY COCTABY U/HIN
Ha3Ha4yeHHUO. [ucunukar autug IPS
€.max COCTOUT M3 KBaPIla, AUOKCH/IA
JATHS, TpUOKcuIa (hochopa, amoMu-
HUA, OKCHUJA HATPHUA U JPYIUX Be-
IECTB [7]. UX CMEMMBAIOT /151 ITOJTyde-
HUS PACIUIABJICHHOU CTEKIOMACCBI,
KOTOPYIO 3a/IMBAIOT B CTAIBHYIO (hOP-
My, I7l€ OH4 OCTBIBAET JIO MOJIHOIO 3a-
TBEP/IEBAHMsA. TaKOH CIIOCO6 M3TOTOB-
JIEHUS OOECIIEYMBAET MUHUMYM [€-
exToB U 3(DPEKTUBHBINA KOHTPOJIb
KadecTBa (67aroziaps MOaynpo3pad-
HOCTH CTEKIA). BIIOKM MM 3arOTOBKA
HpOI/ISBOJIHTCﬂ HﬂpTI/IHMI/I, OJUHAKOBO-
IO OTTEHKA M pasMepa. brarozaps Ma-
JIOMy TEPMUYECKOMY DPACIIMPEHUIO
MaTepuaIa Ha CTaJUU €r0 IPOU3BOJ-
CTBA TIOJTYYAETCH CTEKIOKEPAMHUKA C
BBICOKOHM YCTOMYMBOCTBIO K TEPMUYE-
CKHMM BO3JICHCTBUAM U YIAPAM.

3arem 3aroToBKM WK OJIOKUA OOpa-
6aThIBAIOT HA (PPE3EPOBATIBHOM CTAH-
ke cucrempl CAD/CAM win € 1OMO-
MIBIO TEXHOJIOTUU TOPSYEIO IIPECCO-
BanuA (IPS emax Press; puc. 11). Mare-
puan IPS emax CAD, npeaHasHadeH-
HBII U1 O6GPAGOTKH C IIOMOLIBIO CU-
crembl CAD/CAM, mpOXOAUT JByX-
TAMHYIO KPUCTA/UIA3anuIo. [lepBoiin
3TAIl MPEAYCMATPUBAECT OCAXKICHUE
KPUCTAIOB METACUIAKATA TUTHA. TO-
TOBBIN OJIOK UMEET roayoon user. Ta-
Kasg KepaMHUKa MPEBOCXOAHO IIO/IXO-
auT i (ppeseposanust. [Tocne ppese-
POBKH BBIIOJIHSAIOT ITOBTOPHYIO TEP-
MUYECKYIO OOPAOOTKY PECTABPALIUU B
MEeYM C TEMIEPATYPOH OKonIo 850°C,
IPpYA KOTOPOM METACUIMKAT PACTBO-
PSIETCS 1 KPUCTAJUIU3YETCS JUCUIUKAT
JmuThs. B pesynsrate o6pasyercsa Me-
KO3EPHUCTAs CTEKIOKepamMuKa ¢ 70%
KPUCTAJUINYECKON (Da3bl B CTEKIAH-
HOM MaTPHIIE.

brarogapst Takom IByX3TaITHOM KPH-
craum3sanuu marepuan IPS emax CAD
Ha KOKIOM dTa1e 06padboTky 0omajaeTt
OIIPEAC/ICHHBIMU HCO6XOL{I/IMHMI/I
CBOMCTBAMU. [IPOMEKYTOYHBIA META-
CHJIMKAT JIMTHA JIETKO U TOYHO (ppese-
pyercs. Biox marepuana COAEPKUT
npuMepHO 40% METACHMINKATA JIATHA
0 OOBEMY, BE/TMYMHA KPUCTA/UIOB CO-
crapisier okono 0,5 Mrm. O6pasyio-
HIUICS TIOC/IE TEPMUYECKON 06paboT-
KA JUCWIAKAT TUTUA TIPUJAET PECTAB-
pﬂL[I/II/I TIPEBOCXO/JHBIC MEXAHWYECKHC
U 3CTETUYECKUE CBOHCTBA. Ha aTOM
3TaIe CTEKIOKEPAMUKA COEPIKUT OKO-
J10 70% AUCHIAKATA JIATHS TI0 OOBEMY,
4 pasMep KPUCTAUIOB COCTABJISAET I10-
paznka 1,5 Mxm (puc. 12-15).

O6paboOTKA pecTaBpaIHil
B JIA00PATOPHH

Dpe3epoBaHHbIE KEPAMUYECKHUE Pe-
craBpaumy M3 marepuana IPS emax
MO/ITOTABIMBAIOT K 3aKTIOYNUTEIbHON
3CTETUYECKON KOPPEKTUPOBKE. C IO-
MOIIBIO AJIMA3HBIX U KAPOWIHBIX 6O-
POB TEXHUK COBEPIIEHCTBYET TEKCTY-
Py PecTaBpaiuu U MOPQOJIOTHIO €€
OKKJIIO3UOHHOM MOBEPXHOCTH, TINA-
TEIBHO M30€ras U3MEHEHUS OKKIIIO-
3HUOHHBIX U MC)KHpOKCI/IMZJ'IbeIX KOH-
TaKTOB. ITOCIE 3TOr0 PECTaBPaLUIO
MIPOMBIBAIOT JIISI Y/AAJIE€HUSI OBEPX-
HOCTHBIX SQFPHSHCHI/Iﬁ n BbICyLHI/I-
BaIOT. ®pe3epOBAHHBIE PECTABPALIUU

Puc. 16—18. Pecmaspauut 8 001acmiu POHMansHoix 3y608 6epPXHeLl HenroCmi, U320MOoaneHHbIe ¢ NoMOoubio cucmemvl CAD/CAM u mexHUKI HaAHeCeHst OONOIHUMENbHbIX MUK~
POCn0es KepamuKL 015 NOLYHeHUsL HEOOXOOUMBIX ICMEIMUHCCKUX Pe3)ibmamos.

MIOMENAIOT B OOBIYHYIO I€Yb Ui 00-
JKUI'd; IPOMCXOJUT BTOPAs (pasa KpU-
CTau3anuu. B JaHHOM Ciiydae pe-
CTaBPALAN OBbUIM CIIPOEKTUPOBAHBI C
YYETOM MOCJEYIOMErO HAHECEHUS
CJI0S KEPAMUKH B OOJIACTH PEKYIIETO
Kpas Il UMUATALAU HATYPAJIbHBIX
OCOOEHHOCTEN 3TOIO y4dacTKa 3yoa.
AHATOMUYECKU TOYHBIE PECTABPALIAN
TOJIBKO BBIMTDBIBAIOT B 3CTETHYECKOM
IUIAHE OT JIETKOT'O OKPAIIMBAHUA U II0-
KPBITUSA [Ia3yPbIO.

Ycranoska pecraBpanuu

Ha BHyTpeHHHE NTOBEPXHOCTU I/Id-
3YPOBAHHBIX pecTaBpanni Ha 30 ¢ Ha-
HEC/IM IUIABUKOBYIO KUCIOTY 5% (IPS
Ceramic Etching Gel, Ivoclar Viva-
dent), IOCJIE YETO PECTABPALIMH IIPO-
MBUIM W BBICYIIMIM. 3aTE€M Ha BHYT-
PEHHUE MOBEPXHOCTH PECTABPALUIL
Ha 1 MUH HAHECIW CUIAHOBBIN ITPAYi-
Mmep (Monobond-§, Ivoclar Vivadent) u
BBICYILIWJIA €r0 CTPyer BO3Ayxa. it
(puKcanuy pecTaBpanyii HCIONb30Ba-
sn 1emeHT Variolink Veneer (Ivoclar
Vivadent). Y1aiuB U3IUIIKK 1IEMEHTA,
NPOBEIU (POTONONUMEPUBALUIO. 3a-
TEM IPOBEPIJIN OKKIIO3UIO, OATBEP-
JUIN OGECIPENATCTBEHHOCTh 3KCKYP-
CHBHBIX JIBWKCHUI HWKHEH YETIOCTU.
brarogapst npaBUIbHOM PErUCTPALIUN
OKKJIIO3UHU CYLIECTBCHHBIE KOPPEKTU-
POBKH HE TPEOOBAINCE.

3axirouyeHue

Marepuan IPS emax obnaagaer mm-
pOKI/IMI/I BO3MOXHOCTAMU HpI/IMCHC-
HUS, OH IPUTOJEH I PECTABPALIUN
KaK (PPOHTAJIBHBIX, TdK U JKEBATEIb-
HBIX 3y0OB. brarojaps 4eTblpeM CTe-
IICHAM HENPO3PAYHOCTU PECTABPA-
IUSAM MOKHO IIPWU/IABATh PAa3HbIE
3CTETUYECKUE XAPAKTEPUCTUKU. Te-
IIEPh Yy CTOMATOJIOIOB M TEXHUKOB
€CTb BO3MOKHOCTb JIISI OOJIEE TBOP-
YECKOI'O IMOAXOAA K JCYEHUIO MHalv-
eHTOB (puc. 16—18).

Om pedarujuu

CRuUcoK umepamypoL MONCHO NOYUUIND
8 U30amenscmee.

Cmamus 6nepevie Oblida 01YONUKOBAHA 6
acyprane CAD/CAMNe1,2012.

Hudopmanus 06 asTope

Lee Culp

3aBeAyronyi1 17a60PATOpHEH,
Microdental Laboratory,
Jy6man, Kamugpoprug, CIIA

IIpodeccop Edward A.McLaren

Ocuosarens 1 pykooputens IIKombt
3CTETHYECKOTO JICHTAIBHOTO [M3aVHA
npu UCLA, gupekrop LlenTpa screruye-

cko¥t cromatonoruu pu UCLA,
Jloc-Anmxenec, Kamadoprmusa, CIIA
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HoBbI€ KOHIEIIIMHA KOMIIbIOTEPU3HPOBAHHON UMILIAHTOIOT I

Yacrs 1. Koopaunamms xoaa u (pa3sl MMIVIAHTATA

Hocan JIyuoxncu Terapa, Hmanus

TOYHOCTD UI'PAET B UMIUIAHTOJIOIUN
pemaonyo posb. MccaepoBaTen aK-
THUBHO 3aHUMAIOTCSI IIOUCKOM BO3MOK-
HOCTH IIEPEBO/IA HA LIU(PPOBYIO OCHOBY
BCEH MPOLEAYPHI YCTAHOBKU MMILTAH-
TATOB C MX HEMEJIEHHOM HArPY3KOM
JUIT OOECIIEUYEHHs €¢ 6E€30MACHOCTH U
TOYHOCTU. TOYHOCTb BLKHA U IIPHU
KIACCUYECKOH IBYX3TAIHOU YCTAHOB-
K€ MMIUTAHTATOB; COXPAHEHHUE TBEPIBIX
1 MATKHAX TKAHEH O6ECIEYMBAET UX
JOJITOCPOYHYIO CTAOUILHOCTb.

JuCKyccusa O NPEUMYLIECTBAX Pa3-
JIMYHBIX CUCTEM PE3IOMHPOBAHA B 06-
3ope Vercruyssen [1], rae paccmarpu-
BAIOTCA JIMIIb HEKOTOPBIE U3 OIyO/In-
KOBAHHBIX IIO JIAHHOH TEME CTATEH.
Bce oHM IOAYEPKUBAIOT 3HAYUMOCTD
IIPEJEIOB MOIPEMHOCTH, KOTOPBIE C
KIMHUYECKON TOYKU 3PEHUSA MOXKHO
CYUTATb OOJIEE WIN MEHEE MpUEMIIC-
MBIMH, U OIPEAEIAIOT TOYHOCTb MM-
IUVIAHTALIAY IIyTEM CPABHEHMS PE3YIIb-
TAT4 U UCXOHOTO IUIAHA.

B MaTeMaTHKe TEPMUH «IOCTOBEP-
HOCTb> OTHOCUTCSI K BOCIIPOU3BOAU-
MOCTHA U3MEPEHHUs, TOIZIA KAK «TOY-
HOCTb> YK43BIBAET HA COOTBETCTBUE
3TOr'0 U3MEPEHUS UCTHUHE. B croMaTo-
JIOTUXA TOYHOCTBIO HA3BIBAECTCH COOT-
BETCTBUE YCTAHOBJIEHHOI'O MMIUIAHTA-
T IIEPBOHAYAILHOMY IUIAHY JICYCHUS.

Fortin onpezenser TOYHOCTh Kak
H7I€A)I, HEIOCTIDKUMBII B HACTOAIIEE
BpEM, €CJIA TOBOPUTD O MEPCIEKTUBE
HEMEJICHHON HArpy3KH HMIUIAHTATA
OKOHYATENIbHOU  OPTONEIUYECKON
KOHCTPYKIIUEH, TIOCKOIBKY COBPEMEH-
HBIE CUCTEMBI IAI0T PE3YJIBIATBL, IIPE/I-
CKA3yeMbI€ JIMIIb B ONPEAEICHHBIX
Ipeiesax, 9YTO MO3BOJISIET YCTAHABIN-
BATb TOJILKO BDEMCHHBIC PECTABPALIII
[2]. Cormacno Di Giacomo cerogns mno-
JIYYEHUE IIOCIEONEPALMOHHOIO OT-
TUCKA NIPEJCTAB/IACTCA HEOOXOJUMbBIM
JJI HEME/UIEHHOU HArPY3KU UMIUIAH-
TATOB OKOHYATEIbHBIMU OPTOIEANYE-
CKUMM KOHCTPYKIMAMU [3]. B mo6om
CJIy4a€ YCTAHOBKA MMIUIAHTATOB C II0-
MOIIBIO IIa6J0HA I'OPA3/l0 TOYHEE
Ipou3BOIBHOU. IITa6I0H, 6€3yCIOBHO,
JIy4IIe, 4eM HAYETO.

CerojHs CYIIECTBYET MHOKECTBO
CUCTEM, KOTOPBIE TCOPETUUECKU MOXK-
HO DAa3/€NIUTbh HA IOJYaKTUBHBIE M
[IACCHBHBIE. B IIEPBOM Cilyyae XUpyp-
TMYECKUI ITa0JI0OH BHE 3aBUCUMOCTH
OT CIOCO0A €ro M3rOTOBJIECHUA UMEET
[IaIKUE METAUINYECKUE HAIPABIIIIO-
IKE I'UIb3bL, YEPE3 KOTOPBIE IPOBO-
JAT AMIUIAHTAT ¥ UMILTAaHTOBOJ, ITac-
CHBHBIE, WIN HABUTAIIMOHHBIE M1A6710-
HBI JIMIIEHBI TAKAX I'WIb3; UMIUIAHTO-
JIOT' PYKOBOJCTBYETCA JAHHBIMU H4
MOHUTOPE. B 3TOM CIIyuae xupypruge-
CKUI1 UHCTPYMEHT HAIIPABJLICTCS B CO-
OTBETCTBUU C NPOCTPAHCTBEHHBIMHU
MapKepaMy Ha MabJ0HE, KOTOPBIN
Pa3MELIACTCA B IIOJIOCTU PTA MALIUEH-
T4, HO HE HA XUPYPIrUYECKOM yIaCTKE.
DTU NPOCTPAHCTBEHHBIE KOOPAUHATHI
CUYUTBIBAIOTCA MH(PPAKPACHON CUCTE-
MOH, KOTOpas IEPEAAET JaHHBIE HA
KOMIIBIOTEP, MO3BOJISAS UMILIAHTOJIOTY
CBEPATb CBOIO PA0OTY C JAaHHBIMU HA
Monurope. IIpyu OTKIOHEHUH OT 34-
JAHHOIO TIOJNIOXKEHMS IOJAIOTCS CBe-
TOBBIC U 3ByKOBbIE CUTHAJIBL.

ABTOD IIPEIATA€T HOBOE OIIPE/IEsIe-
HUE MACCHUBHOI CHCTEMBL ITACCUBHAS
CUCTEMA JIOJDKHA IIO3BOJIATH JIIOOOMY
oneparopy (OyAy4r HE3aBUCUMOU OT
HEI0) JOCTUI'ATh BOCIPOU3BOAMMBIX
PE3Y/IBIATOB B IPUEMIEMBIX IIPEEIAX
NOIPEMHOCTH [4]. Takue npuemaeMple
Hpeesbl MOIPENTHOCTH JODKHBL 1a-
BATb BO3MOKHOCTDb YCTAHOBKU METAJI-
JIMYECKUX  OPTONEJUYECKUX  KOH-
CTPYKIMH 6€3 BOZHUKHOBEHHUS IEpe-
IPY3KU UMIUIAHTATOB, U 3TA MPEJCKA-
3yEMOCTDb «B OIPEJAENIECHHBIX IPEiE-
JIaX> MOXKET OIPEIENATH YCIENHOCTD
Jedenys. Ha fienie mpu yCTaHOBKE He-
CBEMHBIX OPTONEUYECKUX KOHCTPYK-
LIMIT HA €CTECTBEHHBIE 3YOBI IOIYCTU-

MBII 3330p cocCTaBager okono 40-50
MKM; 3T4 BEIMYUHA MOXKET CUUTATHCS
NIPUEMIEMOU U NIPU NPOTE3UPOBAHUN
C ONOPO¥ HA UMILIAHTATHL COINIACHO
3TOMY OIPE/ENEHUIO HU OJIHA U3
UMEIOIUXCS HA PBIHKE CUCTEM HE Jd-
€T BOCIPOM3BOAUMBIX DE3YNBIATOB,
HO BCE OHM HMEIOT METATMYECKHE
WIN BUPTYAJIbHBIE HANPAB/IAIONINE
TWIb3bI Ma00H4A. TaKuM 06pa30M, UX

CIICAYCT CUUTATDH ITOJTYAKTUBHBIMU CU-
CTEMaMU.

ABTOp pa3paboTal HOBOE YCTPOU-
CTBO, COOTBETCTBYIONEE MATEMATHYE-
CKUM KOHIICTIIHMAM KOOPAUHAIINK XO-
la ¥ (pas3pl UMIUIAHTATA, KOTOPBIE
MOXHO IPUMCHUTH K JBMKCHUIO M-
IUIAHTATA BO BPEMsI BBUHYMBAHU, 9TO
HO3BOJIACT YCTAHABIUBATD UMIUIAHTAT
[IACCUBHO, 0€3 BIMAHUA XHUPYPIa.

B panpHeimeM 61arojaps mpeicka-
3YEMOCTH YCTAHOBKU HMIUIAHTATOB
3TO YCTPOHCTBO MOXKET CTaTb 00A34-
TEJIBHBIM TS IOCTYOKCHUS JKE/TAEMBIX
PE3YIBIATOB B KOMIIBIOTEPU3UPOBAH-
HOM UMIIAHTOJIOTHUHU.

MarepHaasl 1 METObI
WMIITaHTaThl YCTAHABIUMBAIM C I1O-
MOMIBIO YCTPOMUCTBA HANIOAOOUE Y3KON

T'OPJIOBUHBL, KOTOPOE IO3BOJIAET Ha-
YyaTh BPAIIEHHE MMIUIAHTATA JIO €TO
KOHTAKT4 C KOCTBIO ¥ TEM CAMBIM H36¢-
JKATh BIIMSTHUS HA 3TO BPAICHHUE TIOT-
HOCTH KOCTU («KOCTHOTO BEJECHUS).
[Ipororum ycrpoucrsa (puc. la) co-
CTOUT U3:

> crp. 6

AD

EQVMHCTBEHHAd pekoMeHagauuns.
3nopoBble 3yObl HA BCIO )XXU3HD!

OnekTpuyeckue 3y6Hble LeTkn Oral-B® o6napatoT
UCKTIOYNTENBbHBIMU (DYHKLMOHANBbHBIMU NPENUMYLLIECTBAMMU.
HesaBncnmoe nccnepgoBaHme gokasaso, YTo BO3BPATHO-
BpalLlaTenbHaa TEXHONOrusA, pa3paboTaHHasa KOMMNaHuen
Oral-B®nossonsaeT 4o6UBaTbCA NPEBOCXOAHbIX
pe3yNbTaToOB YNCTKMN 3y6OB MO CPABHEHUIO

C UCMNOJIb30BaHMEM OBbIYHbIX MaHYalbHbIX LLIETOK.

Balu onbIT U HaLLU TEXHOJZIOTUU
ANA CTOMAaTOJIOrMYeCKOoro saopoBbs

nauueHToOB.

3y6Hasna weTka Oral-B® — pekoMeHaauusa
ctomaTtonoros Ne1 Bo BceM Mupe*

*OCHOBaHO Ha uccnepoBaHun, NposBeaeHHOM B 2009-2010 rr.

NCTUHHAaZA 3a60Ta O MauneHTe
He 3aKaHYMBAETCH B Kpecae CToMaTos1ora

blend amedl]
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Puc. 1a. Komnonenmot )cmporicmed.

Puc. 18. Ocmeomomuueckas 2Uns3a.

Hiz 1]

S

R R S B L 0 P I

=

Puc. 12. Moougpuuuposarmuiil yOruHumens onsa oc-
MeOMOMUHECKOLL 2UNB3bL — 1OOX0OUM.JIHOO0LL XU~
Pypeureckuii nabop.

Puc. 1u. Yempoticmeo 6 coope npu ycma-
HOBKE HA UAOTIOH.

et

B sms wle

Puc. 2. [Inanuposanue 1euenus 6 nepeom cryudae (cmepeonumozepa-

PurecKans mooens).

<D cIp. 5

* TWJIb3Bl C BHYTPEHHEH DPE3bOOU
(«BHYTPEHHEN T'MJIb3BI> C BUHTOBBIM
34LICIVICHUEM B BEPXHEI YaCTH, KO-
TOPOE CHOCOOCTBYET TOYHOCTH
YCTAHOBKHM MMIUIAHTATA — pUC 16);

* TW/Ib3bI C BHELIHEN PE3BOOU («OCTEO-
TOMHYECKOW TUJb3bl»), KOTOPAs
BCTABJIAETCA BO BHYTPEHHIOIO TH/Ib3Y
U CIYKAT HANPABJIAIOIIEH I KOCT-
HBIX 60pOB (Onarogaps IVIAAKOH
BHYTPEHHEN IIOBEPXHOCTH — PUC. 1B);

* MOZM(PUIIMPOBAHHOIO YIMHUTEIIA
1J1s1 60pOB (puUc. 1r);

* BTOPOU I'MJIb3bI C BHENIHEN PE3bOOH,
JUVIMHHEE OCTEOTOMUYECKOH T'MIIb3BI,
BBUHUYMBACMOU B HEE U BBIIOJIHAIO-
e POMb CyKeHUA (pUC. 171);

* QIPDOOKM», HABMHYMBAEMOM HA
YCTPOUCTBO (pHUC. 1€—3).

Jis  OCTEOTOMUU  HCIHONb3YIOT
OOBIYHBIF XUPYPTrUYECKUNT HAO0OpP U
MOAU(UIIMPOBAHHBIA TPOCTON YN~
HUTEJIb, KOTOPDIA IIOC/IE BHECEHUA 13-
MEHEHUM B €r0 KOHCTPYKIMIO ITOXO0-
JUT K OOJIBIIMHCTBY HA60OPOB /I OC-
TEOTOMHH. JIO TOTO KaKk 60Op KOCHETCS
KOCTH, YJIMHUTE/Ib JO/DKCH COBIACTD
€ ru/Ib30M. [IpOTOTUI M3rOTOBMIN O€3
OIPAHMYUTE]IS HA YIUIMHUATEIE, TOJBKO
C OTMETKAMU ITTyOHHBL

HwxHuii KOHel IPO6KK CHAGKEH
BUHTOBBIM 3aLICIJIEHUEM (COBIIA/IAI0-
UM C BHHTOBBIM 3alCIUVICHUEM
BHYTDEHHEN I'MIb3bl — pHUC. 1H).
IIpo6Kka mpOTOTUIIA COCTOUT U3 JBYX
3JIEMEHTOB, COCIMHEHHBIX MEXK/TY CO-
601 LWINH/APUYECKON HABUHYHNBAE-
MO 4aCTU U KPBIMKHU. KpbImKa 06b-
€JMHCHA C MMIUIAHTOBOJOM: TAKUM
06pa30M NPU HABUHYMBAHUU IIPOO-
KM HMIUIAHTOBOJ, BXOJUT B THUJIb3Y,

NPOJBUIAs MMIUIAHTAT B KOCTHYIO
TKAHb.

WIMIUIaHTOBOJ] MMEET OTBEPCTHE,
NPEAHA3ZHAYEHHOE I KPENEXHOI'O
BAHTA (TAKOTO K€, KAKOU IIPUMEHACT-
Csl JUIsl COEJMHEHHUS HMILIAHTATA U
26aTMEHA, HO JUIMHHEE, 110J] OTBEPTKY
MUHUMaJIbHON [JIMHBI, KOTOPasg MO-
JKET IIOHAJOOUTHCA Ui Pa3bOpKU
YCTPOMCTBA IIOCJIE YCTAHOBKU UM-
IIaHTaTa). Kpome Toro, CBEpxy Ha UM-
IJIAHTOBO/IE €CTh I'OJIOBKA U1 KIIIOYA.
[Tocne yCTaHOBKM HMMIUIAHTATA HM-
IUIAHTOBOJ, MOKHO OTBUHTHTb OT UM-
IJIAHTATA ¥ BBIHYTH U3 POOKU. [Tocie
3TOrO XUPYPTUYECKUH MAOIOH JIETKO
MOKHO CHATb 0€3 PUCKA IOBPEXKIE-
HUA UMILIAHTATA.

YCTPOUCTBO JOJDKHO MPOTUBOCTO-
ATb YCWINIO BEPTUKAIBHOTO CMEIe-
HUsI, BOSHUKAIOIIEMY HpI/I BBUHYMBA-
HUY UMIUIAHTATA B KOCTb. KpBIIIKy He-

Puc. 3a u 6. IInanuposariue 1eweHius 60 81MOPOM CLyHae (2UNCOBAAMOOENS).

OOXOAMMO HAJCKHO 3AKPEHIUTh HA
BEPTUKAIBHOH IIPOOKE.

IIIIH TUVIAHUPOBAHUA HUMIUIAHTAIIUN
UCIOIb30BAIM IIporpammy SimPlant
Pro Crystal (Materialise Dental) — puc.
2, 3, BMECTO OOBIYHOI'O XUPYPIUYECKO-
o Ia6JI0HAa B IEPBOM Cy4ae (puc. 4)
BOCIIOJIb30BAIMCh CTEPEONUTOrpapU-
yeckuM 1ma6a0HoM (STL) ¢ orBepcTrs-
MU Il YCTAHOBKM aHAJIOrOB. BO BTO-
pOM CJIy4ae MCIOIb30BAIN IIPOCTYIO
TUIICOBYIO MOJIENb C (NPEATIOI0KHU-
TEJIBHO) NPABWIBHBIM DPa3MEIICHUEM
AHAJIOTa UMITTaHTaTA (PUC. 5). B o6onx
CIy9asx aHAJIOTH HMMIUIAHTATA IIPHU-
BUHTWIM K HAlIPAB/AIOMIEMY YCTPOM-
CTBY M 3aKPEIMIIN HATIOA00ME IIPUKYC-
HOrO OJIOKA U3 OOBIMHOIO nepetasu-
POBOYHOI'O MaT€puaIad i MOJIyde-
HUSI XUPYPTrUYECKOro MmadaoHa ((puk-
canusl ma6JOHa K KOCTH HE IIPEJ-
YCMaTpPUBAIACH — PHC. 6).

Puc. 4. Ananoz2u — cmepeonumozpagpuueckds mooess.

Puc. 7a u 6. Yempoiicmeo 6 coope.

CKO20 CYUds.

Puc. 5. Xupypeureckuii uuabnom 0714 6Mmopo20 kauHuqe-

Puc. 6. Xupypeureckuil adnom o 8mopozo KauHue-
CKO20 CRYHA.

Puc. 76. Yempoiicmeo 6 coope Ha xupypeuneckom uad-

JIOHe (KAUHUHECKULL CyHali 2).

MeTYuKU HE HCIOIb30BAIM, XOTS
OHM IIOJIE3HBI, OCOOEHHO IIPU BBICO-
KOW TUVIOTHOCTH KOCTU. Y3KUA METYUK
C OCTPOU PE3bOOU MOKET UMUTHPO-
BaTb MMIUIAHTAT; YCTPOMCTBO MOXKET
UMETDH JIOTIOJIHUTEbHYIO KPBIIIIKY,
NPEAHAZHAYEHHYIO CHELHUAIbHO I
METYMKA, KOTOPBII B 3TOM CIIy4ae CTa-
HOBUTCS MHTETPUPOBAHHON YaCTBIO
YCTPOMCTBA.

B o6oux ciyuasx ycTpocTBo coou-
PaI1 HETIOCPEJCTBEHHO Y KPEC/IA, YTO-
Obl MUHUMU3UPOBATH BEPTUKAIbHBII
3a30p (puc. 7). 3aTeM M3 aKpUIad It
0a3UCHBIX IIJIACTHUHOK M3TrOTOBUIN
MAGJIOHBl U1l NPOBEPKU TOYHOCTHU
YCTAHOBKM MMIUIAHTATOB.

Pe3ynbraTel

Pe3ynbratel GbUIA  YAOBJIETBOPH-
TEJIbHBIMUA. YCTPOMCTBO yAOOHO B MC-
MOJIb30BAHUU (PHUC. 8), YAAJIOCh YCTa-
HOBUTb COOTBETCTBUE MEXKAY PACIO-
JIOKEHUEM aHAJIOTOB HA MOJIENTH ¥ M-
TUIAHTATOB B TIOJIOCTH PTA.

B nepsBom ciydae nHa mopemu STL
yCTaHOBWIM 4 a6aTMeHa, IIPOBEPOY-
HBIIT IMa6JIOH CO3Jadu HENOCPE]-
CTBEHHO B IIOJIOCTU PTA IALUEHTA U
3aTEM NIPOBEPUIIM COOTBETCTBUE A6a-
TMEHOB Ha Mozenu (puc. 9). Bo BTo-
poM ciydae TpaHC(hEpHBIN MabIoH
HABUHTWIM Ha AHAJIOI, U3TOTOBHIN
MIPOBEPOYHBIN ITAOIOH U 3aTEM TPO-
BEPUIM €O COOTBETCTBUE PACIONO-
JKEHUIO MMIUIAHTATa B TIOJIOCTH pTa
nanuenTa (puc. 10).

00cy:KIeHHe

CyIIECTBYIOIINE CUCTEMBI HE 06€EC-
MEYMBAIOT JTOCTATOYHON 1 BOCIPOU3-
BOJIUMOI TOYHOCTH, IIOCKOJIBKY HE
YUUTBIBAIOT KOHIICHIIMIO PABHOMED-
HOT'O BBMHYMBAHUS MMIUTAHTATA GE€3
Kosie6aHuit. C1abbIM MECTOM 3TUX CU-
CTEM SABJIAETCS IVIafKas Imib3a (6yab
TO METATUTMYCCKAS WIN BUPTYAIbHAN),
KOTOpPasi HE IO3BOJIIET KOHTPOJINUPO-
BATh MCXAHWUYECKUE CHJIbI, BO3JICU-
CTBYIOIIMC HA BUHT, KAKOBBIM 1O CyTH
SBJIIETCS. UMILIAHTAT. DTO BCE PABHO
YTO CTPEJISTh BUHTOM — HAIIPABJICHUE
€r0 J[BIDKCHHUS OKAa3bIBACTCA IPO-
M3BOJIbHBIM.
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Puc. 72. Yempoticmeo 6 coope Ha Xupyp2ueckom uiao-

JI0He (Kaunuveckuti cayuaii 1).

Puc. 9a u 6. B nepeom KauHUMeCkoM CLyHae npo6epoUHbLiL uldON0H U320MOBUIL 8 OLOCIILL DINA NAUUCHING.

Hero4HOCTh, CBA3aHHAA
C ITAIKOCTBIO THJIb3bI

TIepBBIM BAKHBIM JIEMEHTOM $IB-
JIIETCA 3330P MEXKAY UMILTAHTOBOJOM
1 THIb30M. ECTECTBEHHBIM DPE3y/IbIa-
TOM HAJIMYUSA 3TOT'O 3230Pa CTAHOBUT-
CS1 CMEIIECHUE BEPXYIIKU UMILIAHTATA.
Korza MMIUIaHTAT YCTAHABIUBAETCA C
IIOMOIIBIO IJIA/JKOM HAINPABJIAIONIEH
TUJIb3bI, €T IOJNIOKEHUE B KOCTU MOXK-
HO KOPPEKTHPOBATH TOJBKO B TOM
CJIy4dae, ECIM UMIIAHTOBO/] HE COIIPHU-
KACAETCA C TUAb30U; OJHAKO TAKOU
KOHTAKT BCEIJid UMEET MECTO, IPUBO-
[ K IIOTPEMIHOCTH Pa3MELICHUSA HM-
IUIAHTATA B IEYHO-SI3BIYHON U ME3U-
AIbHO-JUCTAIBHOU IPOEKUUAX. DTO
MOKHO HA3BIBATH <«[1APAJOKCAIILHBIM
3 derTomM» TIAAKON HATIPABISIONIEN
TU/Ib3bL

ITOCKOIbKY THJIb3d MMEET OIIpeJie-
JICHHYIO JUIAHY, 3TOT NAPaJOKCATbHBII
3(pPEKT BOCIPOU3BOAUTCA B ABYX
IUVIOCKOCTSIX, TOCJIE/ICTBUEM YETO, €C-
TECTBCHHO, CTAHOBUTCS OTKJIOHECHUE
OCH («IIAPAIOKCATIBHBI OCEBOU 3(h-
ekT»>). 3230p MEKAY I'MIb30H U UM-
IUIAHTOBOZOM BJIMSIET KAK HA TOUKY
YCTAHOBKHM B KOCTb, TdK U Ha OCb Ha-
KJIOHA HMIUIAHTATA, 3TU MApaMeTPbI
WIyT pyKa 06 PyKy. 3Has BEIUYMHY 3a-
30pa, MOKHO PACCYUTATb CMEIICHUE
BEPXYLIKU UMIUIAHTATA, KOTOPOE IPs-
MO IIPOIOPLUOHAIBHO 3aBUCUT OT 32-
3o0pa (puc. 11a). Ha youne 20 MM oT
BEPXa TWIb3bl (IPUMEPHO HA 13 MM
HWKE YPOBHS AIbBEOJIAPHOIM KOCTH)
JMHEMHOE OTKJIOHEHHUE COCTABUT
0,8 MM. BOCIIO/Ib30BABIIMCDH TIPABUJIA-
MU TPUTOHOMETPUU (COOTHOIICHUS-
MW CUHYC4/KOCHHYCA U TAHI'€HCA /KO-
TAHI'€HCA), MOXHO JIETKO BBIYHCIHUTD
YIOJl OTKJIOHEHHUS OCU HMIUIAHTATA.
Ipu 3a30pe 0,1 MM (C KaXKI0M U3 CTO-
POH) OTKIIOHEHUE OCH COCTABUT 2° 20
(puc. 11).

KoHnueckue MMIUTAHTATBL MOTYT
BXO/IUTh B KOCTb IOJ €IIE OOJIbIINM
YIJIOM, OCOOEHHO €CIIU UCHOJIb3YETCs
KOHUYECKMHI UMIUIAHTOBOA. Cle10Ba-
TEIbHO, HA/YIEKAIAsA CTAOUIBHOCTD
OyJEeT JOCTUTHYTA TOJIBKO B KOHIIE
IIPOLIECCA YCTAHOBKU MMIUIAHTATA. MC-
XOJIs1 U3 IPUBEJICHHBIX paHee Coobpa-
JKEHUH, MOXKHO IIPEANONIONKUTD, YTO
CTAOMJIBHOCTD MMIUIAHTATd B 3TOM
ciIy4yae BooOIE He Oy/IeT JOCTUTHYTA.
Konunyecknii UMIUIAHTOBOJ, CIMIIKOM
CHJIBHO OTIPAaHUYMBAET BPALAIOUIUI
MOMEHT IIPH YCTAHOBKE HMIUIAHTATA
BO M30EKAHUE MOBPEKICHUS; OIHAKO
4yeM 60JblIe OTKIOHEHHE OCH, TEM
OO0JIBIIMM OYJET BPALAIONIUI MOMEHT
IO OLIYLICHUIO, B PE3Y/ILIATE YETO He-
130€KHO BO3HUKHET YBEPEHHOCTH B
CTAOWIN3AIUY UMIUIAHTATA, KOTOPOU
HA CAMOM [IEJIE HE OY/IET.

XOopomue pe3ynsraTel, O KOTOPBIX
COOOMIACTCS B PA3TMYHBIX ITyOIMKA-
LIMSIX, MOT'YT OBbITb CBA3AHbI C YCTAHOB-
KO HMIUIAHTATOB B OJHOPOIHYIO
KocTh rpynin D2 u D3 win Ha Takux

yuenma.

Puc. 86. Xupypaureckuil wadnor 6 nonocmu pma (00-

pamume 8HUMAHIUE HA BUHINOBOE 3ALENIeHILe, KOMO-
Doe Xopouto BUOHO HA SMOM CHUMKE).

Y4YACTKAX, I7I€ KOMIIAKTHAS ITACTUHKA
cama CIYKHUT <«HANPABIAIOMICI» I
nMIuianTaTa. CooOmEHUs O MIPEBOC-
XOJHBIX PE3Y/IBTATAX MOLYT OBITb CBS-
3aHbI C YCTAHOBKOH HMIIIAHTATOB B
KOCTb HU3KOH IVIOTHOCTH, OOECIIECYN-
BAIOIIYIO IPABUIbHBII YTOJI U IITyOUHY
KOCTHOI'O JIOKA IIPH €I'0 NPEnapupo-
BAHUHU C IIOMOIIBIO MMEIOMUXCS Ha
PBIHKE CHCTEM, OZIHAKO IIPU 3TOM 0O-
BI CO3AI0T KOHUYECKUIT OOBEM JIEBU-
TAJIBHOU TKAHU (Pa3MepP KOTOPOr'o 3a-
BUCHT OT PEXyIIEH CIOCOOHOCTH 60-
pa U yCWIUA, IPUIATa€MOIO UMILIAH-
TOJIOTOM).

BTOpPBIM BaKHBIM ACIIEKTOM SABJIACT-
€Sl TAK HA3bIBAEMOE KOCTHOE BEJCHHUE.
[71y61HA BBUHYMBAHUS UMIUIAHTATA U
OPHUEHTALMS €TO MIECTUIPAHHOU TO-
JIOBKM 34BUCAT OT MOP(MOJIOTUU U
IJIOTHOCTA KOCTHOM TKAHM.

[Tocne Havana BPALICHUA MMIUIAH-
TaTa B KOCTA U3MEHUTD €IO TPAEKTO-
PHIO HEBO3MOKHO: IIO MEPE BBUHYU-
BaHUA IUIaT(POPMA UMIUIAHTATA OyIeT
YXOAUTD BIJIyOb, B HAIIPABICHUU KO-
cTi. ITOCKOJBbKY MECTUIPAHHUK HMM-
IUIAHTATA MOXHO IIOBEPHYTh HA OIIpE-
JIEJIEHHBINA yTOJI, 10 COBIAAEHUA C TOY-

KON Ha OKPYKHOCTH T'M/Ib3BI, U 3T
TOYKAa MOKET COOTBETCTBOBATH OIIpE-
JIEJIEHHON I'/TyOMHE BBUHYMBAHUS MM-
IUTAHTATA, TAKOM METOJI MOXET OBITh
PEKOMEH/IOBAH /151 U3MEHEHUS IITyOU-
HbI IUIAT(OPMBI U OPUEHTAIMU IIIE-
CTUTPAHHUKA, 4 TAKXKE KOHTPOJIA
BBUHYMBAHUS UMIUIAHTATA. [Ipr 3TOM
OKpPAIIEHHASl PUCKA HA I'M/Ib3E HE sB-
JIAETCA MOAXOAAINIUM OPUEHTHPOM

Puc. 10a. Bo 6mopom KIuHUHeckom CayHae nposeporHbiil ulao-

JIOH U320MOBUIU 110 2UTICOBOLL MOOCTIU.

Puc. 96.11posepourniii uabnon na.mooenu STL.

JUIA BBIDABHUBAHUA I10 HEM IIeCTH-
I'DAHHUKA, TOCKOJIBKY TOUHOCTH 371€Ch
OY/IET [ETUKOM 3aBUCETh OT PasMepa
PHCKH, yIiIa 0630pa U OCTPOTHI 3pe-
HUS Bpava.

KaK TOJIbKO HAYMHAETCS BPAMIECHUE
MMIUTAHTATA, M3MEHUTD €rO TOJIOKE-
HHUE HEBO3MOKHO, TAK KK AIICKC UM-
IUIAHTATA BXOJUT B KOCTh 1 HAYHMHACT
UTPATh POJb HETOBIKHOTO [[CHTPA

BpameHus. JJaxe npu M3MEHEHUH YIJId
HAKJIOHA OCH MMIUIAHTATA OH BCE PaAB-
HO OCTAHETCSl CMEMICHHBIM B MIEYHO-
SI3BIYHON W ME3UaJIbHO-UCTAIbHON
NPOEKIMAX. Bomee Toro, Takoe usme-
HCHUE BBIIOJIHACTCS HA INIA3 U TOXE
34BUCUT OT OCTPOTBHI 3PEHHUA U YIJIA
0630pa Bpaya.

OTKIOHEHHUE OCHU IPUBOJUT HAC K
JIPYrOf KOHLENIUY: PEAKINN KOCTH C
TOYKHU 3PEHUA €€ IIOTHOCTH U OJJHO-
poaHoctu. 1o CymecTBy MMILUIAHTO-
JIOT, MCHONB3YIOMMUHA TVIAJKYIO I'MIb3Y,
HE B COCTOSAHMM IIPEJCKA3ATh, KOIJA
HUMIUIAHTAT HAYHET BBUHYUBATLCI B
KOCTb. OTOT MOMEHT 34BUCHUT OT
(PPUKIIMOHHBIX CBOMCTB KOCTH, KOTO-
pbl€ HANpPSAMYIO CBA3AHBL C €€ IUIOT-
Hocteio (HU), 1 mocieroBaTeibHOCTH
OCTEOTOMUH; YCTAHOBKA MMILIAHTATA
OyIeT 3aBUCETh OT rpagueHta HU
(aHM3O0TPOIHOCTH), KOTOPBIN OIIPE/Ie-
JIAET, HACKOJILKO ObICTPO M3MEHAETCS
IUVIOTHOCTD Ha €JUHUITY JUIMHBL B IIPO-
CTPAHCTBEHHOMU CHCTEME KOODJUHAT.
B orcyrcrBue yCcTpoiicTBa, ClioCOOHO-
IO NPUAATh UMIUIAHTATYy BEPHOE IIO-
JIOKEHUE (XUPYPTUYECKOTO INA6JI0-
HA), U KOCTHOI'O JIOXK4, IIPENapupO-
BAHHOI'O B COOTBETCTBUU C OIIPEIE-
JIEHHBIMM HPUHIUIIAMU MEXAHHUKH,
MMEHHO KOCTHAs TKAHb OIPEETAET
XAPAKTEP BBUHYMBAHUA HMILUIAHTATA
(IVIOTHOCTDb KOCTU — BBUHYMBAHUE HA
HAYAJIbHOM 3TaIle, 4 TPAJUEHT ILIOT-
HOCTH, WIN aHU30TPOIHOCTD — IOCIIE-
JIYIOIIEE HAIIPABJICHUE OCH).

[NpusHasas npobdieMy HETOYHOCTH
YCTAHOBKU UMIUIAHTATOB, U3TOTOBUTE-
JIM 1 UCCTIEIOBATENN CO3AIN CUCTEMBI

> crp. 8

Puc. 106.11Iposepxa mounocmiu yCmano8Ku UMNAAHIMAMA 60

B8MOPOM KIIUHUUECKOM CTIyHae.
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Puc. 11a. Mamemamueckas gpopmyna ona pacye-
MA NUHELIHO20 OMKNOHEHUS ANeKCA UMIIAHMAMA.

e

= 220"

Puc. 116. Pacuem yana OmrioHeHuA.

Puc. 116. Popmyna pacuema yaua OmknoHeHus,
(N0 curycy u Kocumycy).

Puc. 12a-2. Henpaewlbuoepamemeﬂue UMNTIAHMAMA C NOMOULBIO CUCMEMbL C KOHMPOaeM Z/Zy6qul BBUHHUUBAHUA (66%0_)) OMKA0OHEeHUA OCU U 20108KU wwmaumuma)
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C KOHTPOJIEM I/TyOMHEI BBUHUMBAHUA B
HaJIeK/IE OOECIIEYNTh TOYHOCTH XOTS
ObI 3TOTO MAPaMETPa, OFHAKO 3a30pD
MEX/Iy MMIUIAHTOBOJOM M THJIB30M
BJIMSIET HE TOJILKO HA CMENEHUE TOY-
K{ YCTAHOBKU Y OCU HAKJIOHA UMILTAH-
TAaT4, HO ¥ HA MOIPENTHOCTD ITyOWHBL
Ha pene orpannyuTens UMIUIAHTOBO-
J1d PACIONIATAETCA IO, YITIOM K I'M/Ib3€.
HX mepBoe CONPUKOCHOBEHHUE IIPO-
HCXO/IUT IIPU YKe U30BITOYHON ITTyOu-
HE BBUHYMBAHUSA, W IPOAOJKCHUE
JTOI ONEPAIUH BEJET K BOSHUKHOBE-
HUIO GOJIBIIOIO KPYTALIEIO MOMEHTA,
COIPSZKEHHOIO € AePOPMALIUEN XU-
PYPIAYECKOIO IMA6I0HA ¥ BOSHUKHO-
BCHUCM YCWIMUSA HATSOKCHUSI B KOCTHU.
[ToNMHBIA KOHTAKT OrPAHUYMUTENS C
TANB30U OYIET COOTBETCTBOBATDH M3-
OBITOYHOM ITTyOHE BBUHUYMBAHUSA UM~
TUIAHTATA; MPABUIbHAS IJIyOMHA MO-
JKET COCTABJIATD BCETO JIMMIb TIOIOBUHY
OT Hee (MOXKET ONPEAEIATbCA HM-
IJIAHTOJIOIOM Ha I71a3). Pesyiasrarom
ABNACTCA HEMPABUIbHAA ITyOMHA
YCTAHOBKM, HEBEPHBIM HAKIOH OCH
HUMIUIAHTATA U €I'O CMEIIEHUE OTHOCH-
TEIBHO HAMEYEHHON TOYKM Ha ajlb-
BEOJIIPHOM I'pebHE (puc. 12).
BeposTHOCTD MAEANBHOIO IO3M-
IIMOHUPOBAHNA [IBYX HMMILIAHTATOB
COCTABJISIET OJIUH K CEMU C TTIOJIOBUHOU
MUWUIMOHAM. M 3TO CBA3AHO CO CPEfi-
HUMHA OTKJIOHEHHMAMM BCETO JIMIIb Ha
0,1 MM 1 1°, KOTOpBIE B DE3YJIBIaTE
JAI0T HEAOCTATOYHYIO TOYHOCTD YCTa-
HOBKH. YJIMBUTEIBHO, 33 CYET KAKUX
HE3HAYUTEIbHbIX U3MEHEHUU MOKHO
JOCTUYb IIPUEMIEMOK TOYHOCTH.

Koopaunamusa xoaa 1 ¢a3sr
HMIUIAHTATA

C TOYKM 3PEHUsI MATEMATUKU BCE
HpOCTpﬂHCTBCHHbIC KOOpﬂI/IHS,TbI M-
[UIAHTATA MOKHO OIIMCATh KAK CKOH-
LIEHTPUPOBAHHBIE HA €rO ILTAT(hOpME
1 PACCYUTATD €€ ITOJIHYIO TPAEKTOPHIO
MIPU BPAIECHUH 10 CIIUPAJIH; 3TO O3HA-
Y2€T BO3MOKHOCTb HAYATh JIBMIKEHUE
1aTOPMBI U OCTAHOBHUTH €IO B JIIO-

a

60U TOUYKE TPAEKTOPUH JUIsl AOCOIOT-
HO TOYHOI'O IIO3UIJMOHUPOBAHUSA
m1aT(OPMbI B IEPCIEKTUBE IMOCIIE-
JYIOIIEN YCTAHOBKH IIPOTE30B.

Wnes ocHoBaHA HA CJIEAYIONIIEM Ha-
6/I0CHNN: IIPU HABUHYUBAHUU IIPO6-
KA Ha TOPJBIIKO OYyTBUIKM OKOHYA-
TEJIBHOE IOJIOKEHUE TPOOKU BCETZA
OKAa3bIBACTCS OJIMHAKOBBIM (puc. 13).
[Ipy HAIMYUKA JBYX OKOHYATEIbHBIX
NO3UIMKA HA IPOOKE OyAyT 2 HUTKA
pE3LOBI, NPU TPEX OKOHYATEIbHBIX
TO3UIUAX — 3 HUTKW. Haspanue Ha
KPBIIIKE MOKHO IIPUHATH 34 IIECTH-
IPAHHUK (WIM TPEXTPAHHUK). Takum
06pa30M, NONIOKEHUE INECTUTPAHHU-
Ka, WK TU1aT(OPMBI UIMIUIAHTATA, OKa-
3BIBAETCS JIETKO BOCIPOM3BOJUMBIM,
IIOCKOJIbKY HUTKA4 PE3bObI W IIECTU-
I'PAHHUK IIPUBS3AHBL IPYT K IPYTY. DTO
O3HAYAET, YTO €CJIM Mbl MOXKEM KOHT-
POIMPOBATD XOJ BUHTA, MbI TAKKE MO-
JKEM KOHTPOJIMPOBATH IOJIOXKEHUE
IJIAT(POPMBL

Hcxopd U3 3T0ro, MOKHO KOHTPOJIA-
pOBaTh BCE MAPAMETPBI, ONPEIEIIO-
LK€ NOJIOKEHUE IUIaT(OPMEL K Takum
NIAPAMETPAM OTHOCATCS TIOJIOKEHUE HA
AIBBEOJIIPHOM I'DECHE (B IIEYHO-A3bIU-
HOU M ME3UAIBbHO-IUCTAIbHOU IIPO-
EKIIMAX), OCh HAKIOHA, INTyOUHA U OPU-
EHTAlMsA [IPOTUBOBPAIIATEILHOIO CO-
€IUHUTEILHOIO YCTPOUCTBA (OOBIMHO
IECTUTPAHHUKA).

KoHCTpyKIuss BUHTA IIOJHOCTBIO
OTJIMYHA OT KOHCTPYKUMH IIyau (B
IJIQ/IKOM TMJIB3€): OHA ObLIA OIpEee-
Ha ApXUMeJOM (€ro 6eCKOHEYHBIA
BUHT JJO CUX IIOP HAXOAUT MHUPOYA-
mee IPUMEHEHHUE) U DUIEPOM, IIBEI-
LIADCKUM MATEMATUKOM, CKOHYAB-
muMca B Caukr-Ilerepbypre 6oiee
200 nmer Haszax. B wgactHOCTH, Diuiep
YKa3bIBAJL, UTO BPAIIEHUE KPyra (B Ha-
LIEM CIIy4ae — IUIAT(POPMbI MMIUIAHTA-
Ta) MOKET OBITh ONUCAHO C IIOMOIIBIO
MATEMATUYECKUX (POPMYI CIIEAYIO-
UM 0O6Pa30M: TOUYKA HA OKPYKHOCTH
Kpyra (WIxd B CIy4da€ MMIUIAHTATA —
YroJl MECTUT'PAHHUKA) MOXKET OBITh
CIIPOELIMPOBAHA B OPTOIOHAJIBHOMN
NIPOEKIIUU B HANIPABICHUN JBIKCHUA
CaMOT0 Kpyra (B HAIIEM CJIYYa€ — JIBU-

JKEHMA UMIUIAHTATA 110 MEPE €O BBUH-
YMBAHUSA B KOCTb). DTA IPOEKLUs Oy-
JIET MPEICTABIATb COOOM CHUHYCOUIY
(B CJIlyyae MMIUIAHTATA NIEPUOJ, CUHY-
COM/IBI MOKHO HAWTH C TIOMOIIBIO 111a-
ra pesp6nl). Mcxops U3 3TOro aBTop
pa3paboTa ONUCBIBAEMOE B HACTOA-
ITIEI CTAThE YCTPOKCTBO, KOTOPOE 1103~
BOJIIET KOHTPOJIUPOBATD XOJ] BBUHUU-
BAHMUA MMIUIAHTATA. B TEeXHMYECKON
JINTEPATYPE STOT MPOLIECC HAZBIBAETCS
«KOOPJAMHALIMEN XOd», U ITO3ULIMOHU-
POBAHUE HIECTUTPAHHUKA TAKKE MOXK-
HO HAa3BATb €I'0 KOOpAUHALIKEN. B 060-
UX CIIY4asX MOXKHO 'OBOPUTb O PEry-
JINPOBAHUM (Da3bI (T.€. O (Pa3e UMILIAH-
TaTa, 6y/Ib TO B PE3LOOBOM MU IECTU-
I'PAHHOM €ro yacTr). C MOMOMIBIO Ta-
KOU CIIMPAJILHOU HATIPABIAIOMIEH NM-
IUIAHTAT MOXHO MHOT'OKPATHO BBHH-
UUBATb U BBIBUHYMBATD, KAKIBINA pa3
3HAA MOJIOKEHUE MIECTUTPAHHUKA B
KOHEYHOHU TOYKE (B OKOHYATEIBHOM
MOJIOKECHUU UMILIAHTATA U €TO aHAJIO-
ra — puc. 14).

TTOCKOJIBKY CIMPATBHOE KPYroBOE
JBIDKEHHE IIPEOOPA3YETCS B UHUCTOEC
NEPEMEIIEHNUE HUMIUIAHTATA IO IIPs-
MOM, MPEAIAraeMOe YCTPONCTBO TaK-
K€ MO3BOJIAET YCTAHOBUTD UMILIAHTAT
B HY)KHOI TOYKE U IIOJ NPABUILHBIM
yrioM. Bes uHpopmanys, HeoOXoa1-
Mas 15 IPABMIBHOTO IIO3ULIMOHUPO-
BAHUA MMIUIAHTATA (T.€. CBEACHUA O
TOYKE PA3MEIIEHUS, OCH HAKJIOHA, TUIy-
OMHE U IOJIOKEHUM MPOTHUBOBPAIIA-
TEJIBHOTO COEIMHUTENBHOIO YCTPOU-
CTBA), YK€ COMIEPKUTCSA B €ro ILIAT-
¢opme u pespbde. Co3aaHue B XUPyp-
IMYECKOM IA6JIOHE PE3bOOBOU Ha-
NPABJIAIONIEN, IIO KOTOPON MMILIAHTAT
OYZET JBUrATBCS IO TOTO, KAK BOUIET B
KOHTAKT C KOCTBIO, IIO3BOJIIET TIPE/I-
CKA3yEMO TPEKPATUTH BBUHYMBAHUE
UMIUIAHTATA B €T0 OKOHYATEIbHOM
MOJIOKEHUH C COOMIOIEHUEM BCEX HE-
OOXOJUMBIX APAMETPOB. TakuM 006-
Pa30M, MBI MOKEM PEILIATh, IAE OCTA-
HOBUTDH BBUHYMBAHUE UMIUIAHTATA 11O
Pe3bOOBON HANPAB/LAIOMEH. OKOHYA-
TEJIPHOE PACHONIOKEHUE HUMILIAHTATA
BCerga OyIeT OJMHAKOBBIM, T.€. OHO
BOCIIPOM3BOJIMMO M HE 3aBHUCUT OT

Puc. 13au 6. Ananozus ¢ npobxoli Ha 6ymoliKe.

JNIEVUCTBUNA  MUMILUIAHTOJIOTA. J[aHHOE
YCTPOMCTBO MOIHOCTBIO COOTBETCTBY-
€T JAHHOMY PaHEE ONPEAEIEHUIO I1aC-
CHBHOM CHCTEMBL

MwunuMaIbHAs MOIPEIMHOCTD yCTa-
HOBKH UMIUTAHTATA TAKOBA, KAKYIO MO-
I'yT HPEUIOKUATb NPOU3BOAUTEIN
(0,01 MM gBIg€TCA PEATUCTUYHOU
OLICHKOI). [Ipy MCIIO/Ib30BAHUH PE3b-
6GOBOIO YCTPOMCTBA OTCYTCTBYET OCE-
BOE OTKJIOHEHUE. TAKUM 06pa3oM, I0-
I'PEMIHOCTb MO3ULIMOHUPOBAHUS CO-
CTABUT Ty CAMYIO OZHY COTYIO MUJIIN-
merpa (Makcumym 0,02 Mm) 6e3 OT-
KJIOHEHUS OCU U IOIPEIIHOCTH B IJIy-
OGUHE BBUHYMBAHUA U PACIOIOKEHUA
HIECTUIPAHHUKA. TaKas MOTPEIIHOCTD
JICKUT B IPEAENIAX, IO3BOJIAIOMIMX
KIMHULUCTY 3aPAHEE M3IOTOBUTDH
OKOHYATEJIBHYIO  OPTONEANYECKYIO
KOHCTPYKLUMIO U CYUTATh CTAOMIIb-
HOCTb UMILIAHTATA OITUMAIbHOM.

HexoTopble UMEIOUINECS CUCTEMBI
TAKKE IPEAYCMATPUBAIOT TOYHOE II0-
SULIMOHUPOBAHUE MIECTUIPDAHHUKA,
OJ/IHAKO 3a4aCTyIO TPEOYIOT I 3TOI'O
JOIIOJIHUTEIBHOTO BPALICHUS UM-
IJTAHTATA. 3[JECh CHOBA BO3HUKAET BO-
IIpOC yIy1a 0630pa. Eciau jyis ToyHOro
MO3ULIMOHUPOBAHUS LMIECTUTPAHHU-
K4 HEOOXOAUMO COBMECTHUTD JIBE TOU-
KH, TO KaKOB UX pasmep? HacKonbKo
OCTPBIM JIOJDKHO OBITb 3DEHUE HUM-
IUIAHTOJI0ra? BO3MOXKHA T MTOrpeII-
HOCTb M3-32 yIVIa 0630pa? JonoaHu-
TEIbHOE BPAIICHUE UMIUIAHTATA YXKE
[IO/IPA3YMEBAET BO3HUMKHOBEHUE I10-
FpCIHHOCTI/I: F,TIY6I/IH8. BBUHYMBAHUA
UMIJIAHTATA IEPECTAHET COOTBET-
CTBOBATb HM3HAYAJIBHOMY IUIAHY, U
1aTHOPMA OKAKETCS UyTh BBIIIE UIN
YyTb HIDKE, YEM MIPEANOIATAIOCH (3TO
3dBUCUT OT yIJId JOIOJHUTEIbHOIO
[IOBOPOTA MMIUIAHTATd, KOTOPBII
OOBIYHO COCTABISIET OKOJO 180°).
JIerko moHATb, 4TO 6€3 IpeABaApPHU-
TEJIbHBIX pS,C‘{CTOB JIFOOBIE TIOITBITKHU
OIHOBPEMEHHO MPABMWIBHO PACIIONO-
JKUTb HIECTUTDAHHUK U OOECIIEYUTD
HEOOXOAUMYIO IJTyOUMHY BBUHYMBA-
HMS HUMIUIAHTATA SBJIAIOTCS IyCTOM
TPATON BPEMEHU. DTOIO HENb3A J0-
OUTBHCS OE3 KOOPJUHALIUMY XO/1a U (ha-
3Bl UMIUIAHTATA. ECIU LEJIbIO SBJIACT-
Csl TIPABWJIbHAA OPUEHTALNA IIECTH-
I'DAHHUKA, CJIEAYET TAKKE 3a0bITH 00
OTMETKAX Hd UMIUIAHTOBOJAE U IVIAJl-
KOM rmwib3e. C TOYKH 3PEHUA KOMITBIO-
TEPU3UPOBAHHON MMINIAHTOJIIOTUA
3TO BUCPAIIHUI [ICHb.

3a1aB MOCIEOBATENIbHOCTD BBHUH-
YMBAHUA UMILTAHTATA, JIETKO 3aJaTh U
TOYKY €I'O OCTAHOBKU ITyTEM CO3JAHUs
BHUHTOBOTO 3aLIEIVIEHNUA (BUHTOBOE 34-
LIEIUIEHUE TIPEJCTAB/IAET COO0M BEP-
TUKA/IbHBIN YCTYII, COCAUHAIONMI [1BA
IIOCJIEAOBATENbHBIX BUTKA PE3bODI;
BEPTUKAIbHBIA LIAI' PE3LOBI — 3TO €€
BBICOTA IIPU IIOJTHOM OOOPOTE BUTKA
pe3bOBl) KaKk Ha MPOOKE YCTPOMCTBA,
TaK ¥ HA BHyTPEHHEMN Iuib3e. Korma

Puc. 112. Pacuem yana OminoHeHUs (10 mar2eHcy u
KOMAH2EHCY).

JIB4 BEPTUKAIBHBIX YCTYIId COBIAIAIOT,
MOJKHO OBITb YBEDEHHBIM, YTO IOJIO-
JKEHHUE INECTUTPAHHUKA B TOYHOCTU
TAKOBO, KAKOE€ IPEAYCMOTPEHO ILIa-
HOM JICYCHMUSA.

IIar pe3pbbl YCTPOKUCTBA JJOJKEH
COBIAJATD C MIATOM PE3bObI MMIIIAH-
TAT4, TIOCKOJIbKY UX PA3/IMYUE MOXKET
NPUBECTH K MOBPEKJECHHUIO KOCTU. Ha
JIeJIe PA3IUYUE MEXKAY CKOPOCTAMU
BBUHYMBAHMA (T.C. PACCTOSHUSAMMU, T10-
KPBIBAEMBIMU C KaKIBIM IIOJHBIM 000-
POTOM) U IEPUOAAMHU BOJH (T.€. XOZa-
MU PE3bOBI) UMIUIAHTATA M UMIIIAHTO-
BOJIA IIDUBOJMT K PE3YIBIATAM, COBED-
MIEHHO NPOTHUBOIOJOKHBIM LIE/IAM,
VI KOTOPBIX IIPEAYCMOTPEHO HACTOSA-
1Ie€€ YCTPOMCTBO. B yacTHOCTH, C/IUII-
KOM OOJIBIIIOH MIAT PE3bObl UMILIAHTO-
BO/IA BBISOBET IPO/IBIKCHUE UMILIAH-
TaTa BIVIyOb U BEPTUKAIBHOE MIOBPEK-
JICHUE KOCTH, 4 HEJOCTATOYHBIN IIar
PE3bOBI UMIUIAHTOBO/IA TIPUBEAET K
BPALICHUIO UMIUIAHTATA HA MECTE H,
COOTBETCTBEHHO, I'OPU3OHTAILHOMY
NOBPEXJEHUIO KOCTHOHU TKaHU. C 3TOU
TOUYKU 3PEHMs CAMOHAPE3AIOMINE M-
IUIAHTATBl JIEMOHCTPUPYIOT JIYYIIMI
KOHTPOJIb BPAIAIOMIEI'O MOMEHTA.

KecTkoCcTh

VYCTpOICTBO CIIEAYET HANEKHO 3a-
KPENUTh B XUPYPIHUUECKOM IIAOIOHE
TaK, YTOOBI OHO MOIJIO IPOTUBOCTOATH
I‘OpI/IBOHTaﬂbHOMy u BCpTI/IKHJIbHOMy
KPYTALIMM MOMEHTAM, BCEIJAd BO3HU-
KAIOMUM IIPU BBUHYMBAHUM NMIUIAH-
TATA B KOCTb.

KOMIIOHEHTHI M ITIOAHYTPEHHA

IIpy MOHTa)KE IPOTOTHUIIA UCIIOJIb-
30BAIM AANTEDP Il PEBEPCUBHOIO
K1o4ya. OJHAKO B 3TOM HE OBUIO HE-
OOXOMMOCTH, IIOCKOJIbKY DPEBEPCHUB-
HBII KII0Y MOXKET HAIPAMYIO B3aUMO-
JIENCTBOBATh C MPOOKOM YCTPOYICTBA.
[Tocne TOro Kak mpo6ka B cHope
BCTABJICHA BO BHYTPEHHIOIO I'UJIb3Y, €€
MOKHO 3aBUHYMBATD IAIbLAMU JI0 TEX
IOp, ITOKA HE MOABUTCS OLIYIIEHUE JI0-
CTATOYHOTO BPAIIAIONIEIO MOMEHTA, 4
3aT€M BOCIIOJIb30BATbCA PEBEPCUB-
HBIM KJIIOYOM.

IIpy yCTAaHOBKE HECKOJIBbKUX HM-
IUIAHTATOB IO, PA3HBIMU YIVIAMU IO/~
HYTPEHUS IMIECTUI'PAHHUKOB MOTYT
IPEJOTBPATUTb OTHACICHUE XUPYPIU-
YECKOI'O MIA6JI0HA OT KOCTU BMECTE C
YKE€ YCTAHOBJICHHBIMH HMIUIAHTATA-
MH. YTOOBI M36€KATh 3TOTO, YCTPOU-
CTBO, ITO KPAMHEN MEPE €TI0 BEAYIIYIO
YacTb, CJIEAYET CHATb C XUPyprude-
ckoro ma6aoHa. Takum 06paszoMm,
YCTPOKCTBO PA3AEIAETCA HA [IBA KOM-
MIOHEHTA, TIOCJIE YETr'O KPBIIIKY, HHTEI-
PUPOBAHHYIO C UMIUIAHTOBOZOM, MOXK-
HO OTBUHTHUTb, OCTABUB XMPYyPIude-
CKUH MIA6IOH CO BCEMM JIDYTUMH KOM-
IIOHEHTAMH YCTPOMCTBA HA MECTE, —
TENEPb OH YK€ OTAENEH OT UMIUIAHTA-
TOB U JIETKO CHAMAETCS.
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Puc. 14a. Popmyna diinepa.

R

Puc. 146 u 6. Dopmyna diinepa 6 npuriaoHoi mamemaniixe.

Puc. 15.1Ipumep sepmuxansHozo 3a3opa.

IIpy ycraHOBKE OJUHOYHOI'O MM-
IUTAHTATA KPBIIIKA HE HYKHA, TAK KaK
OTCYTCTBYIOT IOJHYTPEHHUA INECTH-
I'PaHHUKA. B 3TOM Ciygae 10cTato9Ho
MPOOKH C OIHUM KOMIIOHEHTOM.

Ille¥ika UMIUIAHTATA

Mop@onorus MEUKn MMIUIAHTATA
HE BJIMSIET HA HAIIPABJIIONIEE YCTPOI-
CTBO, IIOCKOJIBKY BHYTPEHHUI €0 JIna-
METP 4yTb OGOJIBIIE JUAMETPA UMILTAH-
TaTa B JTIOOOM €ro 4actu (B 06IaCTH
II1aT(OPMBI MU HIKE). Taxke He ur-
paeT POy U JOMOTHUTEIbHAS PE3bOa
Ha IIENKE, TAK KaK C MATEMATUYCCKON
TOYKHU 3PEHUS OHA SIBJIIETCS TAPMOHU-
YECKUMU BOJHAMU (pa3bl UMILIAHTATA
(1mara pe3bobr).

PaGouasa moaeib

[Tepen M3rOTOBIEHUEM paOOYEN
MOJIE/IN BEPTUKAIBHOE 3ALEIIEHUE
PE3b6OBOr0 HANIPABJIAIONICTO YCTPOL-
CTBA MOKHO JIETKO COPUEHTUPOBATD.

20-a1 exxerogHad koHgepeniua SSE:
JIYYIIETO U KeJIATh HEIb3A

Dununn Kyromoxcues, Illsetiyapus

Puc. 1.1Ipogpeccop Pierve Machtou.

YecTb OTKPBITH KOH(MEPEHIIUIO ObI-
Jla IPEJOCTaBIeHA JOKTOpPY Ramac-
handran Nair. Byayyn ofiHUM U3 OC-
Hosaresnen IBENIapcKoro ooImecTsa
3H1040HTAH (SSE), OH KOPOTKO pac-
CKa3an 00 HUCTOPUM OPTaHU3ALUH.
I'pymnma, cocrosiBiias U3 CEMU 3HEP-
TUYHBIX YYEHBIX U KJIUMHULUCTOB,
IIPEBPATUIIACH B XOPOIIO OPIaHU30-
BAHHOC M JUHAMHUYHOC PA3BUBAIO-
meecs OOILIECTBO, HACUYUTHIBAIOLIEE
oonee 300 uneHos. [Tocne BhICTYILIE-
HUA JJOKTOPY Nair 6bu1a BpydyeHa Ha-
rpaga SSE, npemus [ynbaenepa. Ora
IIPEMHA HA3BAHA B YECTb IIOKOMHOIO
Jokropa Peter H.Guldener, xoTOpbIit
nocueguue 30 JIET ObUL «IOJI0COM JH-
poponTn» B llIBenapun. OH TaKKe
SABJISJICSA  BBIAAOIMIUMCA KIWMHHWUITHU-
CTOM, IIPENOAABATEIECM, OPIaHU3ATO-
POM, OCHOBATEJIEM U IPE3UAECHTOM
SSE. IIpemusi B pa3Mepe 5 ThIC. IIBEM-
LAPCKUX (DPAHKOB €KETOQHO Bpyda-
erca Ha KoH(pepeHuuu SSE cambiM
JOCTOMHBIM IIPEACTABUTENIAM IIPO-

Puc. 2. Zloxmop Gilberto Debelian.

(peccun unu npoeCCUOHATBbHBIM
OPraHM3AIMAM 32 BBIIAIONIMECH JIO-
CTYDKCHUS B MCCIIEOBATEIBCKOM Pa-
60Te WIN 3HAYUTEIbHBIN BKIAJl B 9H-
JOMIOHTUYECKOE OOPA3OBAHNE U K-

HUYECKYIO IPAKTHKY.

PexoMeHAaIuu KacaTeaIbHO
IIPOTHBOPEYNH B IHAOAOHTHH
B cBoeMm BhICTYILIEHMH JJOKTOP Beat
Suter o6paTWICA K IPOTHUBOPEYUUSIM,
CYIIECTBYIOIIUM B COBPEMEHHOM 3H-
JnooHTUM. 10 €ro MHEHUIO, MCIOIb-
30BaHUE KOPPepaama, a TAKKE IIPUH-
LIAIIBl WEAIBHOTO NPENapUpPOBAHUA
u O6Typ3L[I/II/I KOPHEBBIX KAHAJIOB HE
NOJUIEKAT OOCYAKIEHUIO. CO CChUIKAMU
Ha JIUTEPATYPY AOKTOP Suter OCBETHII
HauOOIEE TIPOTUBOPEUYUBBIE BOIIPO-
CBL, II0 KOTOPBIM JIAJI U1 COOCTBCHHBIC
PEKOMEH/ALTUML:
* IIPEATIOYTUTEIBHOCTD COXPAHEHUA
CYIIECTBYIOIINUX PECTABPALIMIL;
* OIIPEJEICHUE PA6OYEH JTUHBI C T10-
MOIIBIO AIEKTPOHHBIX CPEJCTB U HUC-

Puc. 3. IIpogheccop Andrea Mombell.

[IOJIb30BAHUE TEXHUKU obecreye-
HUSL KOHUUECKOT'O IIPOCBETA;
pACHIMPEHUE ANUKAIBHOM TPETH
KOPHEBOI'O KaHa/Ia Ui OEeCIIpernsiT-
CTBEHHOTO JBIDKCHUSA UPPUTALIAOH-
HOI'O PACTBOP3;

06€ecreyeHe MaKCUMaJIbHO BO3-
MOZKHOM KOHYCHOCTH AIIEKCa;
ncnonab3oBanue 2,5% NaOCl B kage-
CTBE CPEACTBA MEJUKAMEHTO3HOM
06PaOOTKU KAHAJIOB;
HEKEJIATEIbHOCTD BBIBEICHUA IIJIOM-
OGUPOBOYHOI'O MaTepraia 34 Ipejie-
JIbl KOPHEBOI'O KAHAIA U €0 IPE-
MOYTUTENBHOCTh II0 CPABHEHUIO C
HE/IOCTATOYHOM OOTyparier;
ucnonszoBanue Ca(OH), mia Bpe-
MEHHOI'O 3aIOJHEHUA KOPHEBOIO
KaHaJI,

BO3MOKHOCTb JIEYECHUsI KOPHEBOT'O
KaHQId 34 OJHO IOCEIIEHUE 3HJIO-
JIOHTHUCTA;

HIPEAIOYTUTEIBHOCTh OPTOIPAHO-
'O JIeueHus U HEA(PEKTUBHOCTD Pe-
3CKIUU IIPU HEM.

BepTHKaIbHBIM 3230D

J11 U3rOTOBJIEHUA TIPABUIIBHOTO XU~
PYPIUYECKOTO IMIA0JI0OHA BUHTOBOE 3d-
LIETJIEHUE HYKHO IIPEAYCMOTPETD B HE-
CKOJIBKUX BUTKAX PE3bObI OT KOCTH, HA
PACCTOAHNY, PABHOM JUIMHE MMIUIAHTA-
Ta (KOTOPBIMA JIOJDKEH HAYATh BPAIC-
HME JIO KOHTAKT4 C KOCTBIO). Hampumep,
IIPU JUTMHE UMIUTAaHTaTa 9 i 10 MM 1
miare ero pespdnl 1 MM paccrosHue
MEXIy BHUHTOBBIM 3aLEIUVIEHUEM U
KOCTBIO TAKKE JOJKHO COCTABJIATDH
9-10 MM, WA HECKOIBKO pa3 1o 0,75
MM IIara pe3bobl (9 MM OyAyT COOTBET-
CTBOBATH 12 060pOTAM HMILIAHTATA,
10,5 mm — 14 ero o6opotram). Heo6xo-
JUMO YYUTBIBATH CPEAHIOI IIUPUHY
OTKpbIBaHMA PTA. [IpH yCTAHOBKE CaMO-
HAPE3AIOIEr0 UMIUIAHTATA BEPTUKAIIb-
HBIN 3a30P MOXKHO YMEHBUIUTD, I10-
CKOJIbKY aIleKC MMIUIAHTATA BXOAUT B
OTBEPCTUE KOCTHOTO JIOKA 6€3 KOHTAK-
Ta C KOCTBIO. YTOObI yMEHBIIUTD BEPTH-
KQJIBHBIN 3430p, YCTPOMCTBO MOYKHO

ATnIMKaJIbHBIE IOPAKEHUA

B cBOEM BRICTYIIEHUH JIOKTOP Paul
Dummer ykasaa, 4TO NPaBUIbHOE
NIPENapUPOBAHNAE KOPHEBOTO KaHAIA
ABMSICTCA OOA3ATETBHBIM YCIOBHEM
3AKUBJICHUS AIIMKAJIbHBIX nopa)Ke-
nut u uyro Ca(OH), obmagaer jo-
BOJIBHO OTPAaHHYCHHBIM aHTHOAKTE-
pUaTbHBIM IEUCTBUEM. TeM HE MEHEE
OYEBUIHO, YTO UHAUBUIYAIbHAS UM-
MYHHASl PEAKIUSA MAIlUEHTA TAKXKE
BIMACT HA OTAAJICHHBIC PE3YJIBTATHI
JIEYEHHsl KOPHEBBIX KaHa/I0B. Cormac-
HO HCCIIEIOBAHUAM OCHOBHOM IPH-
YUHOU JUINTEJIBHOTO COXPAaHCHUA
AMUKATIbHBIX IOPAKEHUIN SABIAIOTCI
CaM1 CTOMATOJIOTH, T.€. HEIOCTATOK Y
HUX 3HAHUU U OIIbITA, HCTCpHCHI/IC,
IJIOXAs OIIEHKA PUCKOB U HENPO(ec-
CHOHAIBHOE ITOBE/ICHHE.

Crygendecknii mpus3 SSE
U MHUHH-CEMHHAPBI

Ilepen OOEAEHHBIM HEPEPHIBOM
TPOE CTYAEHTOB M3 YHUBEPCUTETOB
basenq, bepna n 1lopnxa npeacrasu-
JIM CBOM JIOKJIA/Ibl, ¥ 3KCIIEPTHBIN CO-
Bet npucyaun Noemi Kaderli crynen-
uyeckny npu3 SSE. Briepsbie B uctopumn
KOH(DEPEHIIMN €€ YYACTHUKU HMEIN
BO3MOXKHOCTb OIPOOOBATH PA3/IAY-
HbI€ MHCTPYMEHTHI B XOJ€ MUHHU-CE-
MHHAPOB, OPraHU30BAHHbBIX PA3HBIMU
KOMITAaHHAMM BO BPEMS IIEPEPDIBA.

HosBsie cucTeMbl HUKEIb-
THTAHOBBIX HHCTPYMCHTOB
ITpoeccop Zvi Metzger npezacra-
BIJI CHUCTEMY CAMOPETYIUPYIOMNXCS
arinos (SAF). ®arn SAF npencras-
JIIET COOOM TOHKMI ITOJIBIN ITWJIAH/I-
PUYECKUI MHCTPYMEHT, aJallTHPYIO-
MUHICI K TEOMETPUU IONEPEYHOTO
CEYEHNA KOPHEBOTrO KaHara. Pan xXo-
JUT BHYTPU KaHa/Ia C 60JIbIION YaCTO-
TOU U IIPYU IOCTOSAHHOM IIPOMBIBAHUN
KaHa1a. Bo BpeMs 3Toro nporecca co
BCEX CTEHOK KaHa/a YAIAETCS PABHOE
KOJIMYECTBO JIEHTUHA, YTO IO3BOJISAET
OGECIEUNTDh IO-HACTOAIMEMY TPEX-
MEPHOE NpenapupoBanue. Mcxoss n3
COBEPIICHHO MHON TEOMETPUH 3TUX
HMHCTPYMEHTOB, Ipodeccop Metzger
TOBOPWJI 00 M3MEHEHWM IAPA/IUIMBb;

CMOHTHPOBATH 3aPAHEE, MOIYyINB OJ1d-
TOJIAPs STOMY JJaKe MEHBIIYIO PA6OYYIO
JUIMHY, Y€M Yy CYIIECTBYIOMIUX CHUCTEM
(puc. 15). MeHbIINIA BEPTUKAJILHbIN 34~
30p BO3MOKEH 1 IIPH YCTAHOBKE TPAHC-
MYKO3Q/IbHBIX MMILTAHTATOB, TIOCKOMb-
Ky B 3TOM CJIydae mIaT(opmMa HAXOAUT-
1 GITHIKE K TOBEPXHOCTH.

Om pedaruyuu: cmamosn 6nepsvie Oolid
onybnuxoeara 6 xcyprane <Dentale Im-
plantologie» 8, 374—-82 (2004), Spitta Ver-
lag. Cnucox aumepamypoL MONCHO NOLY-
YUMB 6 U30AMENLCINEE.

Konrakraas na(popmanusa

Dr Gian Luigi Telara

Studio Odontoiatrico Lippi Telara
Via Vorno, 9/4

55060 Guamo Lucca

Italy (Mramas)

Ten: +39 0583 947568
lippitelara@gmail.com

OH IIPOAEMOHCTPUPOBAT BIEYATIIAIO-
M€ CHUMKH, CAETAHHBIE C IIOMOIIBIO
KOMIIBIOTEPHOM MUKPOTOMOIPADUH,
KOTOPBIE MOATBEPKAAIOT I(PHEKTUB-
HOCTb CUCTEMBL. OJJHAKO 1I€HA OZIHOTO
TAaKoro (OZHOPa30BOIo!) (paina co-
cTapnaeT 6onee 40 €BpO, HE TOBOPS
YK€ O CTOMMOCTH BCEU CUCTEMBL.

IMocne aroro mpodeccop Pierre
Machtou npeacrasun cucremy Wa-
veOne xkommanuu DENTSPLY Maille-
fer. IIpyu KMCHOJB30BAHUM CHUCTEMBI
WaveOne npenapupoBaHUE CUCTEMBL
KOPHEBBIX KAHAJIOB BBIIOIHAETCA C
MIOMOII[BIO €IMHCTBEHHOTO HUKEIEBO-
TUTAHOBOT'O (DAIIa; HHCTPYMEHTDI BbI-
IIYCKAIOTCA PAa3HBIX pasMepoB. OT-
JINYUTENBHOU OCOOEHHOCTBIO CHCTE-
MBI SIBJIICTCS PELIUIIPOKHOE ICHCTBUE
(paitzIoB ¢ MOCTOSHHBIM M3MEHEHUEM
HﬂHpaB}ICHI/Iﬂ BpaH_LCHI/IH B KaHAJIC.

Joxkrop Eric Bonnet pacckasar o
cucreme Revo-S kommanmm MICRO-
MEGA. B 3TOM Ciyyae mpenapupoBa-
HUE KaHAJIA BBIIOIHAETCS C IOMOIIBIO
TPEX MEXAHUYECKH BPAIAIOMUXCA
(parinoB. CEKPET CUCTEMBI 3AK/II0YAET-
€Sl B ACUMMETPUYHOMU TEOMETPUU PE-
JKYIIEW KPOMKHA HMHCTPYMEHTOB. OHa
06€ECIIEUNBAET BBICOKYIO PEXYIIYIO
CIOCOOHOCTh (PAIIOB U CHIKCHUE
HAT'DY3KM HA4 MHCTPYMEHT, 4 TAKKE I'd-
panTupyer 3(@PEKTUBHOE ydIEHUE
JIEHTUHHOM CTPY’KKU U3 KAHAJIA.

B 3axmouenue pokrop Gilberto De-
belian pacckazan o koHnenuuu BioRa-
Ce, NPEAIOKEHHON MBEUIIAPCKON
kommanuen FKG. OH npogeMOoHCTpH-
POBATL, YTO B AIIMKAIBHOM TPETHU KaHA-
J1a 6AKTEpUX IIPOHUKAIOT B JICHTUH HA
OOJIBIIYIO ITTyOMHY, YEM IIPUHATO CUU-
TaTbh. BBUIy 3TOr0 KaHAI HEOOXOJUMO
PACIIUPATD KAK MUHUMYM /IO pa3Mepa
35 wm 40 no ISO. Joxrop Debelian
TAKXKE JIaJl BCECTOPOHHEE OOBACHEHNE
XAPAKTEPUCTUK IOJIOMKU HUKE/Ib-TH-
TAHOBBIX MHCTPYMEHTOB (BCIIEACTBUE
YCTATIOCTU NPU ITUKINYECKON HATPy3-
K€ WM Kpy4eHun). B iporiecce npermna-
PUPOBAHKUA C HIOMOUIBIO BPALIAIOII X~
Csl MHCTPYMEHTOB BCEI/Id OOPA3YIOTCA
MUKPOTPEIIUHEL, OfHAKO KOHLICIIIIYS

2 M cp. 10



