Anmartbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBelueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89

Poccusa +7(495)268-04-70

LLinnubl opTogoHTnyeckmne HSL

OnucaHune

Mo Bonpocam npogax v nogaepkkvm obpawianTtecs:

VBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Juneuk (4742)52-20-81

KasaxcrtaH +7(727)345-47-04

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12

HoBoky3HeLk (3843)20-46-81
Hosi6pbek (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MeTposaBoack (8142)55-98-37
MckoB (8112)59-10-37

Mepmb (342)205-81-47

Benapychb +(375)257-127-884

PoctoB-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CankT-MNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTonornb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CwmoneHck (4812)29-41-54

Couu (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbIkTbIBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y36ekucrtan +998(71)205-18-59

an.noyta: hrs@nt-rt.ru || canT: https://hammacher.nt-rt.ru/

TonbsTTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Ypa (347)229-48-12
XabapoBsck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Yura (3022)38-34-83
AxyTek (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusmna +996(312)96-26-47


mailto:hrs@nt-rt.ru
https://hammacher.nt-rt.ru/

LlLnnubl ana crmbaHns NnpoBOSIOK, aBTOMaTU4ecKkas rmoka c
warom 0,75 mm, po 0,53 x 0,64 mm / 0,021 x 0,025, 125 mm

ApT. HSL 4243-13

LWunubl ans crubaHmsa NpoBoOnokK, aBTomaTuyeckas rmbka ¢ warom 0,75 mm, oo 0,53 x 0,64 mm /
0,021 x 0,025, 125 mm

OnucaHue

Wunubl ans crmbaHna NpoBOSIOK, aBTOMaTnyeckasa rubka c warom 0,75 mm, oo 0,53 x
0,64 mm / 0,021 x 0,025, 125 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LLinnubl opToaoHTUYECKUe Gokope3bl ansa nuratyp go 0,25-0,4
MM, 125 mMm, TBepaocnfiaBHas BCTaBKa, rorioska 15°

ApT. HSL 2832-12

LLnnubl opTogoHTUveckmne 6okopesbl gnga nuratyp 4o 0,25-0,4 mm, 125 mm, TBepaocnnaBHas
BCTaBka, ronoska 15°(Karl Hammacher GmbH ("'epmaHus))

OnucaHue

Wunubl opToaoHTMYecKue 6okopesbl ana nuratyp Ao 0,25-0,4 mm, 125 mm,
TBepAaocnfaBHaA BCTaBKa, ronoska 15°.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OcCHOBHblE XapakTePUCTUKN OPTOAOHTUYECKUX LLMMNLOB-KyCcaveK (KpaMnoHOB):

e Pa3mepbl 1 dopma: OpTOOOHTMYECKME LUMMLbI-KYyCAYKM MMEIOT KOMMAKTHbLIE
pasmMepbl 1 3ProHOMUYHY0 hopmy, YTO obecneunBaeT yaobCcTBO MCNOMbL30BAHUSA U
TOYHOCTb Npu 06peske NPOBONOKN U Apyrux matepmano. OHM MOTyT UMETb
pasnuyHble ANMHbI N POPMbI, 4TOObI COOTBETCTBOBATL Pa3fNYHbIM
OPTOAOHTUYECKMM NOTPEBHOCTAM.

e Matepuan: 3Tu WunNLUbl M3roTaBNMBaKOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu, 4To obecnevmBaeT X NPOYHOCTb, JONTOBEYHOCTb N YCTONYMBOCTD K
KOppo3uun. BbiICOKOKa4YeCTBEHHbIE MaTepMarnbl TakkKe rapaHTUPYHOT BO3MOXHOCTb
CTEpUNM3aLnmM MHCTPYMEHTA, YTO BaXKHO A5 NOA4EPXXaHUSA TMIneHbl B
OPTOLOHTUYECKON NPaKTUKE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



lWnnubl Adams optoneauyeckue, ana GopmMmMpoBaHUA XKEeCTKOMN
npoBonoku max@ 0.7mm/0.028", 130 mm

ApT. HSL 404-13

Wnnubl Adams opToneguyeckue, nsa dopMUpoBaHus XXecTkor nposorniokn maxd 0.7mm/0.028",
130 mm

OnucaHue

Wunubl Adams opToneguyeckue, ans (popmMmMpoBaHUA XXeCTKOM NPOBONOKN maxd
0.7mm/0.028", 130 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaMU, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNYNSAUMK C pasnmMyHbIMU OPTOAOHTUYECKUMUN MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOMHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



Llnnubl Angle ana doopmoBaHusa ayrm, go 0,7 mm / 0,0283,
120mm

ApT. HSL 445-13

Wnnuel Angle ana dopmosanus ayru, go 0,7 mm / 0,0283, 120mMm

OnucaHue

Wunubl Angle ana dopmoBaHusa ayrm, no 0,7 mm / 0,0283, 120mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMN MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



luvnubl Aderer opToaoOHTUYECKME, TPEXNanble Ans
dopmMupoBaHusa xecTtkon npoBoniokn max@ 1,1mm, 115 mm

ApT. HSL 425-12

LWunubl Aderer opTogoHTMYeckne, Tpexnanbie Ans dopMMPOBaHNA KECTKOM NPOBOSTIOKM maxd
1,1mm, 115 Mm

OnucaHue

lWunubl Aderer opTogoHTUYECKUE, Tpexnanble AnA (popMMPOBaHUS XKECTKOMN
npoBonokn max@ 1,1mm, 115 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



Wnnubl ana popmoBaHusa ayru, 125 mm

ApT. HSL 4246-13B

Wunubl ans doopmoBanus gyrm, 125 mm

OnucaHue

Wunubl ana cpopmoBaHusa ayru, 125 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE Kak KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMM, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNYNSUMK C PpasnMyHbIMU OPTOAOHTUYECKUMUN MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

Pa3mepbl n bopma: OpToneamyeckme LWnnLbl UMeT KOMMNaKTHbIE pa3mMepbl 1
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
npw BbINOSTHEHUM pa3nuyHbIX npoueayp. OHM MOTyT MMETb pasnuyHble ANNHBI U
n3rndbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3aJayam.

MaTepuan: 3Tu WmMnNuUbl U3roTaBMBaOTCS U3 BbICOKOKAYECTBEHHOW HEpPKaBeoLLIEN
cTanu unu gpyrmx MeQULMHCKMX CMNaBoB, YTo obecneunBaeT nx NPpoYHOCTb,
AONTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3uK. BbiCOkokayecTBEeHHbIe MaTepuarbi
Takke No3BOMNAOT CTEPUM30BaTb UHCTPYMEHTLI, YTO BaXKHO A8 noaaepKaHus
TMINEHBI.

3axeaT un ygepxanue: LLnnubl obnagatoT cneymanbHbIMU YEMCTSIMU, KOTOpble
obecneyrBaloT HaAeXHbIN 3axBaT U yaep)KaHne opToneanyeckmx MaTepuanos.
PudneHble nnu 3ybyaTtblie NOBEPXHOCTM YeniocTen NpegoTBpaLlatoT CKONbXEHME U
NO3BOMSAOT TOYHO KOHTPONMPOBAaTL NOJIOXKEHNe MaTepurana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLHOMY BbIMOSIHEHMIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



lWnnubl ana crubaHnsa npoBonok, V-obpa3sHbin ns3rub, no 0,56
mm / 0,022, 125 mm

ApT. HSL 4240-13

Wnnuel ana crnbaxHns npososnok, V-obpasHbii nsrmd, oo 0,56 mm / 0,022, 125 mm (Karl Hammacher
GmbH ("'epmaHus))



Llnnubl Angle modif. ana crubaHua nposonok u ayr Ao 0,7 mm /
0,028", 125 mm

ApT. HSL 403-12

Wnnuel Angle modif. ana crubaxms nposonok u gyr ao 0,7 mm / 0,028", 125 mm
OnucaHue

Wunubl Angle modif. ansa crubanna nposonok u gyr go 0,7 mm / 0,028", 125 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

e Paamepbl u hopma: OpTonegmyeckme WMMLbl UMEKT KOMMAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

e Matepuan: 3Tn WmMnNuUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

e 3axsart v yaepxanue: LLnnubl obnagatoT cneynanbHbIMU YentCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



LLinnubl opTOAOHTUYECKUE YAepXKUBaOLWME ANCTaNbHbIe,
Xectkaa npoBonoka ot 0,36 o 0,46 mm, msarkas ot 0,3 oo 0,64
MM, 125 MM, KapOuaHble BCTaBKuU

ApT. HSL 3311-11

LLnnubl opToOOHTUYECKNE yOEPXKMBAKOLIME ANCTanbHbIe, XecTkasa npososioka ot 0,36 o 0,46 mm,
msarkas ot 0,3 go 0,64 mm, 125 mm, kKapOuaHble BCTaBKK

OnucaHue

LLMnubl opTOQOHTMYECKUE yaepKMBaKOLWMe AUCTalNbHbIE, XXeCTKas NPOBOJIOKa OT
0,36 oo 0,46 mm, msarkas ot 0,3 go 0,64 mm, 125 mm, KapOuaHbIE BCTaBKMU.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LlWnnubl gna hopmoBaHusa ayru, 125 mm, o 0,56 x 0,70 mm /
0,022 x 0,028

ApT. HSL 4247-13B

Wnnubl ana dopmoBanus gyrm, 125 mm, go 0,56 x 0,70 mm / 0,022 x 0,028

OnucaHue

Wunubl ana copmoBaHusa ayrm, 125 mm, ao 0,56 x 0,70 mm / 0,022 x 0,028.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



NMoacrtaBka ansa wunuosB "Hunebeck” anunHa 310 MM X BbicOoTa
120 Mmm 12 1/4 x 4 3/4

ApT. HSL 958-03

MoacTtaeka ansa wunuos "Hunebeck" gnvHa 310 mm x BbicoTa 120 mm 12 1/4 x 4 3/4(Karl
Hammacher GmbH (lepmaHus))



Lnnubl opToagoHTUYECKUE ANA NPOBOSIOYHbIX nuratyp, ot 0,25
mm / 0,010“po 0,4 mm / 0,016, kKapOnaHble BCTaBKU, 125 Mm

ApT. HSL 2831-13

LLnnubl opTogoHTUYECKME AN1s NPOBOMOYHbIX nuratyp, ot 0,25 mm / 0,010%g0 0,4 mm / 0,016,
kapbugHble BCTaBku, 125 Mm

OnucaHue

LLMnubl opToaOHTMYECKUE ANA NPOBONOYHLIX nuraTtyp, ot 0,25 mm / 0,010“p0 0,4 Mmm
/ 0,016, kapbuaHbie BCTaBKU, 125 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OcCHOBHblE XapakTePUCTUKN OPTOAOHTUYECKUX LLMMNLOB-KyCcaveK (KpaMnoHOB):

e Pa3mepbl 1 dopma: OpTOOOHTMYECKME LUMMLbI-KYyCAYKM MMEIOT KOMMAKTHbLIE
pasmMepbl 1 3ProHOMUYHY0 hopmy, YTO obecneunBaeT yaobCcTBO MCNOMbL30BAHUSA U
TOYHOCTb Npu 06peske NPOBONOKN U Apyrux matepmano. OHM MOTyT UMETb
pasnuyHble ANMHbI N POPMbI, 4TOObI COOTBETCTBOBATL Pa3fNYHbIM
OPTOAOHTUYECKMM NOTPEBHOCTAM.

e Matepuan: 3Tu WunNLUbl M3roTaBNMBaKOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu, 4To obecnevmBaeT X NPOYHOCTb, JONTOBEYHOCTb N YCTONYMBOCTD K
KOppo3uun. BbiICOKOKa4YeCTBEHHbIE MaTepMarnbl TakkKe rapaHTUPYHOT BO3MOXHOCTb
CTEpUNM3aLnmM MHCTPYMEHTA, YTO BaXKHO A5 NOA4EPXXaHUSA TMIneHbl B
OPTOLOHTUYECKON NPaKTUKE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



LLinnubl nnockoryo6ble, ana npososnok n ayr go 0,7 mm / .028,
135 mm

ApT. HSL 478-13

LWnnuel nnockorydele, gnga npoeonok 1 gyr go 0,7 mm /.028, 135 mm

OnucaHue

Wnnubl nnockoryoble, ans npoBonok u ayr Ao 0,7 mm /.028, 135 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



LLinnubl nnockoryo6ble, ana npososnok n ayr go 0,5 mm / 0,020,
120 Mm

ApT. HSL 481-12

LLnnuel nnockorydele, gnga nposonok u gyr go 0,5 mm / 0,020%, 120 mm

OnucaHue

Wnnubl nnockoryoble, ans npoBonok u ayr Ao 0,5 mm / 0,020“, 120 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKUM 3a4a4am.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYeCKUX LWNMLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponcTBamu. Kaxxabii TUN MHCTPYMeHTa pa3paboTaH Ang BbIMNOSHEHUS
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



lWuvnubl Adams opTtoneguyeckue, ¢ 2 KaHaBkamMu, Ans
dopmMmupoBaHusa xectkon nposonoku maxd 0.9mm/0.035", 120
MM

ApT. HSL 359-13

LWnnubl Adams opToneguyeckue, ¢ 2 kKaHaBkaMu, Ansg OpMUPOBaHUSA KECTKOM NPOBOSIOKN maxyd
0.9mm/0.035", 120 mm

OnucaHue

lWunubl Adams opToneguyeckue, ¢ 2 KaHaBkamMu, ansa opMUpPOBaHUA XKECTKON
npoBonokn max@ 0.9mm/0.035", 120 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe U3BECTHbIE KaK KpaMIOHbI, ABNAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npv BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adavam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LLiMnubl OpTOAOHTUYECKME YHUBEpPCarbHbIe ANs TrMOKU U pe3ku
npoBosok, 155 mm, oo 0,9 mm/ 0,035

ApT. HSL 433-15

LLnnubl opToOOHTUYECKME YHUBEPCANbHbIE A8 TMOKN 1 pe3kn NpoBonok, 155 mm, o 0,9 mm /
0,035

OnucaHue

LLiMnubl opToAOHTUYECKMNE YHUBEpPCarbHble ANA TMOKU U pe3ku NnpoBonokK, 155 mm,
no 0,9 mm/0,035.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHblE XapakTePUCTUKN OPTOAOHTUYECKUX LLMMNLOB-KyCcaveK (KpaMnoHOB):

e Pa3mepbl 1 dopma: OpTOOOHTMYECKME LUMMLbI-KYyCAYKM MMEIOT KOMMAKTHbLIE
pasmMepbl 1 3ProHOMUYHY0 hopmy, YTO obecneunBaeT yaobCcTBO MCNOMbL30BAHUSA U
TOYHOCTb Npu 06peske NPOBONOKN U Apyrux matepmano. OHM MOTyT UMETb
pasnuyHble ANMHbI N POPMbI, 4TOObI COOTBETCTBOBATL Pa3fNYHbIM
OPTOAOHTUYECKMM NOTPEBHOCTAM.

e Matepuan: 3Tu WunNLUbl M3roTaBNMBaKOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu, 4To obecnevmBaeT X NPOYHOCTb, JONTOBEYHOCTb N YCTONYMBOCTD K
KOppo3uun. BbiICOKOKa4YeCTBEHHbIE MaTepMarnbl TakkKe rapaHTUPYHOT BO3MOXHOCTb
CTEpUNM3aLnmM MHCTPYMEHTA, YTO BaXKHO A5 NOA4EPXXaHUSA TMIneHbl B
OPTOLOHTUYECKON NPaKTUKE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



LlLnnubl ana crmbaHns NnpoBOSIOK, aBTOMaTU4ecKkas rmoka c
warom 0,5 mm, go 0,53 x 0,64 mm / 0,021 x 0,025, 125 mm

ApT. HSL 4242-13

Wunubl ans crubaHmsa NpoBOnokK, aBTomaTuyeckas rmbéka ¢ warom 0,5 mm, go 0,53 x 0,64 mm /
0,021 x 0,025, 125 mm

OnucaHue

Wunubl ansa crmbaHmna NpoBOSIOK, aBTOMaTnyeckasa rubka ¢ warom 0,5 mm, go 0,53 x
0,64 mm / 0,021 x 0,025, 125 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pa3HoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



Wnnubl Weingart nnogkoryﬁble OPTOAOHTUYECKUE AN XKEeCTKUX
npoBonoK n nuratyp 9 go 0,5mm, 125mm

ApT. HSL 2729-12

LWnnubl Weingart nnockorybble OpTOAOHTMYECKME AK KECTKUX NPOBOSIOK 1 NuraTtyp & no 0,5Mm,
125mMm

OnucaHue

LLinnubl Weingart nnockory6ble OpTOAOHTUYECKME ANA XeCTKMX NPOBOIOK U nuratyp
& no 0,5Mm, 125mMm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaMU, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNYNSAUMK C pasnmMyHbIMU OPTOAOHTUYECKUMUN MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOMHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LlWnnubl gna hopmoBaHusa ayru, 125 mm, o 0,56 x 0,70 mm /
0,022 x 0,028

ApT. HSL 4247-13A

Wnnubl ana dopmoBanus gyrm, 125 mm, go 0,56 x 0,70 mm / 0,022 x 0,028

OnucaHue

Wunubl ana copmoBaHusa ayrm, 125 mm, ao 0,56 x 0,70 mm / 0,022 x 0,028.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCaykn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3fninyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



lWuvnubl Adams opTtoneguyeckue, TBepaocnnaBHblie, AnNA
dopmMmupoBaHusa xecTtkon npoBonokn max@ 0.7mm/0.028, 125
MM

ApT. HSL 406-14

Wnnubl Adams opTonegunyeckue, TBepaocnnaBHble, Ans GOPMUPOBaHMS XKECTKOW MPOBOSIOKK
maxd 0.7mm/0.028, 125 mm

OnucaHue

Wunnubl Adams opToneguyeckme, TBepaocnaBHble, ANA (hOpMMUPOBaAHUS XKECTKOMN
npoBonokn max@ 0.7mm/0.028, 125 mm.

OpTOD,OHTI/I‘-IeCKI/Ie LWnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMIU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3fnnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



Wnnubl ana popmoBaHusa ayru, 125 mm

ApT. HSL 4246-13A

Wunubl ans doopmoBanus gyrm, 125 mm

OnucaHue

Wunubl ana popmoBaHusa ayru, 125 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE Kak KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaMM, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHWNYNSUMK C pasnMYHbIMU OPTOAOHTUYECKUMUN MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLieayp.

OCHOBHble XapaKTepPUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

Pa3mepbl n bopma: OpToneamyeckme LWnnLbl UMeT KOMMNaKTHbIE pa3mMepbl 1
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
npw BbINOSTHEHUM pa3nuyHbIX npoueayp. OHM MOTyT MMETb pasnuyHble ANNHBI U
n3rndbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3aJayam.

MaTepuan: 3Tu WmMnNuUbl U3roTaBMBaOTCS U3 BbICOKOKAYECTBEHHOW HEpPKaBeoLLIEN
cTanu unu gpyrmx MeQULMHCKMUX CNaBoB, YTo obecneunBaeT nx NPoOYHOCTb,
AONTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3uK. BbicOkokayecTBeHHbIe MaTepuarbi
Takke No3BOMNAOT CTEPUM30BaTb UHCTPYMEHTLI, YTO BaXKHO AN1S noaaepKaHus
TMINEHBI.

3axeaT un ygepxanue: LLnnubl obnagatoT cneymanbHbIMU YEMCTSIMU, KOTOpble
obecneynBaloT HaAEXHbIN 3axBaT U yaep)kaHne opToneanyeckmx MaTepumanos.
PudneHble nnu 3ydyaTtble NOBEPXHOCTM YeniocTen npegoTBpaLlatoT CKONbXEHME U
NO3BOMSIOT TOYHO KOHTPONMPOBAaTL NOJIOXKEHNe MaTepurana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ansg oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponcTBamu. Kaxxabii TUN MHCTPYMeHTa pa3paboTaH Ang BbIMNOSHEHUS
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



Lnnubl Waldsachs yHuBepcanbHble OpTOA4OHTUYECKMNE ANA
rmbKun xxectkom npoBonoku max@ 1,0mm, npodunsa o
1,3x0,65MM 1 pe3kn npoBonokn maxd 1,0mm

ApT. HSL 431-15

LWnnubl Waldsachs yHuBepcarnbHble OpTOAOHTMYECKME ANt TMOKM XKEeCTKON NPpOBOSOKM maxyd
1,0mm, npodomna oo 1,3x0,65mm 1 pesku npoonokn maxd 1,0mm

OnucaHue

Wunubl Waldsachs yHuBepcanbHble OpTOAOHTUYECKMNE ANA TMOKU XKeCTKoMn
npoBonokn max@ 1,0mm, npocdumna ao 1,3x0,65Mm n pe3ku npoBonoku maxd 1,0mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHuUnynaunnm c pasimimdyHbiMn OPTOOOHTUHECKMMIU MaTepuanamMmi, TaKuMn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepuCcTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

e Pa3amepbl 1 popma: OpTOAOHTUYECKME LUMMLIbI-KYCAYKM MMEIOT KOMMaKTHbIE
pasMepbl U 3PrOHOMUYHY POPMY, YTO obGecrnednBaeT yao6CTBO UCTONb30BaHUS U
TOYHOCTb Npu obpeske NPOBOMOKK M APYrnx Matepuano. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOObI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTMYECKUM NOTPEBGHOCTSM.

e Martepuan: 3Tu WMNUbl M3roTaBNMBAOTCH U3 BbICOKOKAYECTBEHHOW HEp)KaBeoLLEN
cTanu, 4to obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTONYMBOCTb K
KOpPO3uK. BbicokokayecTBEHHbIE MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO Ans NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpaKTUKeE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



Lnnubl Malotky opTogoHTM4Yeckue, Tpexnanbie AnA
chopmmnpoBaHua xxecTkon NnpodPunbLHOM NPOBONOKM Max
3.0x1.5Mm, 205MMm

ApT. HSL 428-21

LWunnubl Malotky opTogoHTMyeckne, Tpexnanble Anist GopMMPOBaHNSA KECTKON NPOGUIbHON
nposonokn max 3.0x1.5mMm, 205Mm

OnucaHue

Wunubl Malotky opTtoaoHTMYeckue, Tpexnanbie Ansa hopM1MpoOBaHUSA XKECTKOMN
npocdpunbHon npoBonokn max 3.0x1.5mm, 205mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe U3BECTHbIE KaK KpaMIOHbI, ABNAOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TakKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pas3nnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,VIX LnMnNUoB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LLinnubl nnockoryo6ble, ana npososnok n ayr go 0,7 mm / .028,
130 mm

ApT. HSL 486-13

LWnnuel nnockorydele, gnga npoeonok u gyr go 0,7 mm /.028, 130 mm

OnucaHue

lWnnubl nnockoryoble, ans npoBonok u ayr Ao 0,7 mm /.028, 130 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pa3fnnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



LLivnubl-Kyca4ykm gucranbHble, OPTOOOHTUYECKME
NnuUHreanbHble 60°, TBepaocnnaBHble BCTaBKU, AN MATKOW
NpoBONokn @ .24-.4mm, 125mMm

ApT. HSL 2828-13

LLnnupbl-kycadkn gucransHble, OPTOAOHTUYECKME NNHIBanbHble 60°, TBepaocnnaBHble BCTaBKU, AN
MSrKON NPOBONOKN @ .24-.4mMm, 125Mm

OnucaHue

LLnMnubl-Kycavykm guctanbHble, OPTOAOHTUYECKUNE NUHIBanbHbIe 60°,
TBepAocnfiaBHble BCTaBKU, AN MATKOM NPOBONOKU @ .24-.4MmM, 125MMm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepuCcTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

e Pa3amepbl 1 popma: OpTOAOHTUYECKME LUMMLIbI-KYCAYKM MMEIOT KOMMaKTHbIE
pasMepbl U 3PrOHOMUYHY POPMY, YTO obGecrnednBaeT yao6CTBO UCTONb30BaHUS U
TOYHOCTb Npu obpeske NPOBOMOKK M APYrnx Matepuano. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOObI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTMYECKUM NOTPEBGHOCTSM.

e Martepuan: 3Tu WMNUbl M3roTaBNMBAOTCH U3 BbICOKOKAYECTBEHHOW HEp)KaBeoLLEN
cTanu, 4to obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTONYMBOCTb K
KOpPO3uK. BbicokokayecTBEHHbIE MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO Ans NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpaKTUKeE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



luvnubl Aderer opTogoHTUYECKME, TPeXNanble Ass
dopmMupoBaHusa xecTtkon npoBoniokn max@ 0,7mm, 115 mm

ApT. HSL 419-11

LWunubl Aderer opTogoHTMYeckne, Tpexnanbie Ans dopMMPOBaHNA KECTKOM NPOBOSTIOKM maxd
0,7mm, 115 Mmm

OnucaHue

Wunubl Aderer opToooHTUYECKMe, Tpexnanbie Anst hpopMupoBaHUs XKeCTKOMN
npoBonokn max@ 0,7mm, 115 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



Lnnubl Angle-Bird Beak opTtogoHTU4Yeckue, TBepaocnnaBHble,
ana coopmmpoBaHume nposonok Ao 0,76 mm / 0,030, 120 mm

ApT. HSL 4011-13

Wunubl Angle-Bird Beak opTogoHTHYeckue, TBepgocniaBsHble, 4515 opMUMpoBaHmMe NpoBOSIOK 40
0,76 mm / 0,030", 120 Mm

OnucaHue

Wunnubl Angle-Bird Beak opTtogoHTU4eckue, TBepaocnnaBHble, Ansa ¢popmupoBaHue
npoBonok go 0,76 mm / 0,030", 120 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE Kak KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LLinnubl-Kycavyku 60kKopesbl Ans NpoBonokK Ao 1,2 mm, 165 mm,

ApT. HSL 504-16

LLnnupbl-kycavkn 6okopesbl 4518 NpoBonok 4o 1,2 mm, 165 mm,

OnucaHue

LLunubl-Kycayku 60kopesbl Ansi NpoBonok Ao 1,2 mm, 165 mm,.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE Kak KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaMU, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHWNYNSUMK C pasnmMyHbIMU OPTOAOHTUYECKMMUN MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHblE XapakTePUCTUKN OPTOAOHTUYECKUX LLMMNLOB-KyCcaveK (KpaMnoHOB):

Paamepbl n popma: OpTOLOHTUYECKME LLMMNLBI-KYCAYKN UMEKOT KOMMNAKTHbIE
pasMepbl 1 3proHOMUYHY0 doopmy, YTO obecneunBaeT yaobCcTBO MCMONb30BAHUA U
TOYHOCTb Npu 0bpeske NPOBOSIOKN U Apyrux maTepmanos. OHM MOTyT METb
pasnuyHble ANUHbI U POpPMbIl, YTOObI COOTBETCTBOBATbL PA3SIMYHbIM
OPTOAOHTUYECKMM NMOTPEBHOCTAM.

MaTtepuan: 3Tu Wmnubl N3rotTaBNMBaKTCA N3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLEN
cTanu, 4To obecnevmBaeT NX NPOYHOCTb, LJONTOBEYHOCTb N YCTONYMBOCTD K
KOppo3uun. BbICOKOKa4YeCTBEHHbIE MaTEpMarnbl Takke rapaHTUPYHOT BO3MOXHOCTb
CTEpUNM3aLnmn MHCTPYMEHTA, YTO BaXXKHO A5 NOA4EPXXaHNSA TMIMeHbl B
OPTOLOHTUYECKON NPaKTUKE.

Pexywmne nosepxHocTu: LLmMnubi-kycavkm obnagatoT OCTPbIMU PEXYLLIMMU
NOBEPXHOCTAMMN, KOTOPblEe 06ecneymBatoT YNCTbIN U TOYHbIA CPE3 NPOBOSIOKN U
Apyrmx matepmanoB. HekoTopble MOAENV UMEIOT TBEPAOCNIIaBHbIE BCTAaBKN Ha
PEeXYLLUMX KPOMKaxX ANs yBenmyeHust cpoka crnyxobl 1 3deKTUBHOCTU NHCTPYMEHTA.



e Pyuku: Pyyku lumnuoB MMET SProHOMUYHbLIW AN3anH 1 cneuyanbHoe NOKpbITUe Unm
TEeKCTypy, obecneyvmBaroLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUUTb YCTaNOCTb PYK U NOBBLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycayek, BKIloYasa AuUCTanbHble WUNLbI-Kycayku, Wwunubl Ans obpesku nuratyp,
wmnubl Ansg obpesku gyr, v Wwmnubl 4ns 06peskn KOHLOB NPoBONOKK. Kaxabin Tmn
npegHasHa4yeH ans BbINOMIHEHUS ONpeaeneHHbIX 3a4a4y B npouecce
OPTOLOHTUYECKOrO fleYeHNS.

e besonacHocTb: MHOrve Moaenu LWuUnLUoB-Kycavyek UMeT 3aluTHbIeE MeXaHU3MbI
UIN 3NIEMEHTbI, Takne Kak yrnoBuTenn obpeskoB NPOBOSIOKK, KOTOPbIE
npegoTBpaLLaloT criydanHoe nonagaHne obpeskoB B NOMOCTb pTa NauMeHTa, 4To
nosbllwaeT 6e3onacHOCTb Npouenypsbl.

OpTOAOHTMYECKMNE LLMMLbI-KYCAYKM SBIISAKOTCS BaXKHbIM UHCTPYMEHTOM B NpaKTUKe
opTogoHTa. OHM obGecneunBaoT TOYHOCTb, KOHTPOIb U yA06CTBO npu obpeske n
MaHUNynsuMmM ¢ OPTOAOHTUYECKMMM MaTepmnanamm, cnocobCcTBys yCrneLHOMY BbINOHEHUIO
OpPTOAOHTUYECKMX Npoueayp n obecneynBast KOMGPOPT 1 6e30nacHOCTb ANA NaLNEHTOB.



LLinnubl nnockoryo6blie, ana npososiok n ayr go 0,7 mm / 0,028,
130 Mm

ApT. HSL 483-13

LWnnubl nnockorydbie, anga nposonok u gayr go 0,7 mm / 0,028, 130 mm

OnucaHue

Wnnubl nnockoryoble, ans npoBonok u ayr Ao 0,7 mm / 0,028, 130 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pa3fnnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMU OPTONEANYECKUMU
ycTponcTBamu. Kaxxabii TUN MHCTPYMeHTa pa3paboTaH Ang BbIMNOSHEHUS
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



NMoactaska anga wunuosB "Hunebeck" anuHa 110 mm X BbicoTa
120 mm, 4 1/2 x 4 3/4

ApT. HSL 958-01

MoacTtaeka ansa wunuos "Hunebeck" gnvHa 110 mm x BbicoTa 120 mm, 4 1/2 x 4 3/4(Karl
Hammacher GmbH (lepmaHus))



Llnnubl Nice End opToagoHTU4yeckue ana crubaHus
npoBoOnoYHbIX Ayr, 140 mm Ana npo¢gpnnbHbLIX NPOBOJIOK A0
0,46 mm

ApT. HSL 385-13

Wnnupbl Nice End opTogoHTUYeckme ans crubaHms npoBonoyHbix ayr, 140 mm onsa npodunbHbIX
npoBosiok o 0,46 mm

OnucaHue

Wunubl Nice End opTogoHTU4eckne ans crubaHmsa NpoBoOsoYHbIX ayr, 140 mm ansa
npod¢gunbHbIX NpoBonok o 0,46 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pa3mepbl 1 dopma: OpTonegnyeckme Wbl MUMEKT KOMMNAaKTHbIE pa3Mepbl 1
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adavam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



luvnubl Aderer opTogoHTUYECKME, TPeXNanble Ass
dopmMmupoBaHua NPoBONIOKKN N ckod @0,25mm/0,3mm, 115 mm

ApT. HSL 412-11

LLwnnubl Aderer optogoHTMYeckne, Tpexnanbie Ans dopM1MpoBaHNA NPOBOSIOKM U CKOD
20,25mMmm/0,3MM, 115 MM

OnucaHue

Wunubl Aderer opToooHTUYECKMe, Tpexnanbie Ansi gpopMupoBaHUs MPOBOJIOKU U
cko6 @0,25mm/0,3Mm, 115 Mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSIHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOSHEHNM
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



lWnnubl Adams opToneguyeckue, ¢ KaHaBKOW, AnNA
dopmMmupoBaHusa xectkon nposonoku maxd 0.9mm/0.035", 120
MM

ApT. HSL 369-13

LWnnubl Adams opToneguyeckue, ¢ KaHaBKoW, ANst POPMUPOBAHUSA KECTKON NPOBOSIOKN maxd
0.9mm/0.035", 120 mm

OnucaHue

Wunubl Adams opToneguyeckme, ¢ KaHaBKOMW, ANA (popMMUPOBaAHUS KECTKOMN
npoBonokn max@ 0.9mm/0.035", 120 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMN MHCTPYMEHTAMU, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA 06pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx 1 (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMET KOMMNAaKTHbIE pa3Mepbl 1
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONMHEHUM pa3nuyHbIX npoueayp. OHKM MOryT MMETb pasfnUYHbIe ANUHBLI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adavam.

e Matepuan: 3Tu WunNLUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Ux NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKKe NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO A1 NogAepXaHns
TUTNEHBI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LlLnnubl Angle/Tweed ana ana ¢oopmoBaHusa ayru, 120 mm, ao
0,56 mm x 0,7 mm/ 0,020 x 0,028

ApT. HSL 446-12

Wnnuel Angle/Tweed gna gna dopmosanus gyrn, 120 mm, go 0,56 mm x 0,7 mm / 0,020 x 0,028
OnucaHue

Wunubl Angle/Tweed ana ana coopmoBanua ayru, 120 mm, o 0,56 mm x 0,7 mm /
0,020 x 0,028.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNyNsSUMK ¢ pasnmMyHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adavam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



lWnnubl How #111, ona ycTaHOBKU U CHATUA AYT, KPHOYKOB U
Apyrux npucnoco6rneHun, usorHytbie 140 mm

ApT. HSL 226-14

Wnnubl How #111, onga ycTaHOBKN M CHATUA YT, KPHOYKOB U APYrMX NPMCNocobreHni, N3orHyTbie
140 mm

OnucaHue

Wunubl How #111, ona ycTaHOBKU U CHATUA AYr, KPHOYKOB U APYrvMX
npucnoco6neHnn, u3ordytoie 140 mm.

CTtomatornormyeckue LWunubl Ans CHATUS OPTOAOHTUYECKUX NUraTtyp U GpeKkeToB - 3T
cneunanmanpoBaHHble UHCTPYMEHThI, UCMOMb3yeMble B OPTOAOHTMM ANA yaaneHus
PasnMYHbIX KOMMOHEHTOB GpekeT-cucTemM. OHU NpeAHa3Ha4YeHbl A1 TOYHOTO U
6e30nacHOro CHATUA NUratyp 1 6pekeToB, MUHUMU3UPYS AUCKOMAOPT NauueHTa u
npenoTBpallas noBpexaeHne 3y60B 1 OKPYKatoLLMX TKaHEe.

OcHoOBHblE XapaKTepUCTUKM WnNUoB AnAa CHATUA OPTOAOHTUYECKUX Nnratyp 1 6peKeTOBZ

e Pa3smepbl 1 opma: LLunubl MMET KOMMNAaKTHblE pa3Mepbl U SProHOMUYHYIO hopmy,
4yTO obecneuvmBaeT ygobCTBO MCNONb30BAHNA N TOYHOCTb BO BpeEMS npoLeaypbl
cHAaTUA. X gusanH agantupoBaH Ansa paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e MaTtepunan: srotaBnmBatoTCA U3 BbICOKOKAYECTBEHHOW HEpPXKaBetoLLen CcTanu, 4To
obecne4vnBaeT NPOYHOCTb, 4ONTOBEYHOCTb U CTEPUNBHOCTb MHCTPYMEHTA.
MaTtepuan ycTon4mB K KOPpO3nn U MOXET MHOIFOKPaTHO cTepunmnsoBaTbcs 6e3
noTepu CBOMX CBOMCTB.

e Pabo4aga yactb: Lnnusl obnagatoT cneynanbHbIMM paboyunmMm YacTsamu,
afanTUpoBaHHbIMU ANSA pasnuyHbIX 3adad. [ns CHATUA nuraTyp UCnonb3yeTca
TOHKasi, TOMHasa paboyas YacTb, KOTopasi NO3BOSIIET NEerko nogaeBaTb U yaansaTb
nuratypel. Ana cHATUS BpekeToB ncnonb3yetca 6onee MaccuBHas U MoLLHas



paboyasi yacTb, kKoTopas obecnevnBaeT HageXHbIN 3axBaT U yganeHue bpekeToB
6e3 noBpexaeHus amanu.

e Pyukn: Pyykn WwmnuoB nmeroT cneumanbHoe NoKpbITUE Ui TEKCTYPY,
obecneynBaroLLyto YCTOMUYMBOE CLENIEHNE U KOM(POPTHOE UCMNOSb30BaHNE BPaYOM.
OProHOMUYHbLIN OM3aNH PyYEK MOMOraeT YMEHbLUNTb YCTanoCTb PyK Npu
AnvTensHon paborTe.

e PasHoobpa3sne TnnoB: CyLlecTByeT HECKOSIbKO TUMOB LUMMLOB ANS PasfnyHbIX
aTanoB paboTbl ¢ bpekeT-cucteMamu. Hanpumep, Wmnusl 4nsa CHATUSA nuraTyp,
LWMNUbl AN CHATUSE OpeKeToB, LWMMLUbI ANs1 CHATUSA KepamMuyecknx 6pekeToB, a Takke
crneumarnbHble Wunubl Ang paboTsbl C 3CTETUYECKMMU BpeKkeT-cucTtemamu.

e besonacHocTb: LLunubl 4na CHATUS OPTOAOHTUYECKMX NUraTyp n 6pekeToB
paspaboTtaHbl ¢ yyeToM 6e3onacHocTu nauymeHTa. OHM NO3BONSAT NPON3BOAUTL
MaHunynsaumm 6e3 nospexaeHus 3ybHon amanu n geceH, obecnednsasa 6esonacHoe
N 3 PEKTUBHOE CHATUE OPTOOOHTUYECKMX annapaTos.

Ctomartonoruyeckue Wmnupbl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U OPEKeTOB SBNAIOTCS
BaXXHbIM MHCTPYMEHTOM B apceHarne optogoHTa. OHn obecneumBaloT TOYHOCTb, KOHTPOSb
1 yoo6CcTBO Npu BbINOMHEHUN NpoLeayp, CNOCOBCTBYS yCNeLWHOMY 3aBEPLUEHMIO fleYeHuns
n obecne4dnBas KomgopT 1 6e3o0nacHOCTb ANA NaumeHTa.



Wnnubl Weingart nnogkoryﬁble OPTOAOHTUYECKUE AN XKEeCTKUX
npoBonok n nuratyp 9 go 0,5 mm / 0,020, 130mm

ApT. HSL 272-13

LLnnusl Weingart nnockorybble opToOAOHTUYECKME A1 XECTKMX NPOBOMOK 1 nuratyp @ Ao 0,5 mm /
0,020 130mMm

OnucaHue

Lmnubl Weingart nnockorybble opToAOHTUYECKUE ANsi XKECTKUX MPOBOSIOK U nurartyp
9 po 0,5 mm/ 0,020, 130MMm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSIHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOSHEHNM
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LLinnubl-Kycavyku 60kopesbl Ans npoBonokK Ao 1,2 mm 140 mm,
XpPOMUPOBaAHHbLIE

ApT. HSL 497-14

LLnnupbl-kycavkm 6okopesbl Ansi nposonok 4o 1,2 mvm 140 MM, XpOMUPOBaHHbIE

OnucaHue

Lnnubl-Kycavkm 60kopesbl Ans npoBosiok Ao 1,2 Mmm 140 Mmm, XpoMUpOBaHHbLIe.

OpTOD,OHTI/I‘-IeCKI/Ie LWnnubl-KyCaykn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMN MHCTPYMEHTAMM, UCMOJIb3yEeMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

Paamepbl n popma: OpTOAOHTUYECKMNE LLMMNLBI-KYCAYKNM UMEKOT KOMMNAKTHbIE
pasmMepbl 1 3ProHOMUYHYH0 bopmy, YTO obecnednBaeT yaobCcTBO MCMONb30BAHUA U
TOYHOCTb Npu 06peske NPOBONOKN U Apyrux matepmano. OHM MOTyT UMETb
pasnuyHble ANMHbI N POPMbI, 4TOObI COOTBETCTBOBATL Pa3fNYHbIM
OPTOAOHTUYECKUM NOTPEBHOCTAM.

MaTtepuan: 3Tu Wmnubl N3rotTaBNMBaKTCA N3 BbICOKOKAYECTBEHHOW HEPXKaBEIOLLEN
cTanu, 4To obecnevmBaeT X NPOYHOCTb, JONTOBEYHOCTb N YCTONYMBOCTD K
KOppo3uun. BbiICOKOKa4YeCTBEHHbIE MaTEpMarnbl TakkKe rapaHTUPYT BO3MOXHOCTb
CTEpUNM3aLnmn MHCTPYMEHTA, YTO BaXKHO A5 NOA4EPXXaHUSA TMIrneHbl B
OPTOLOHTUYECKON NPaKTUKE.

Pexywmne nosepxHocTu: Lmnubl-kycavkm obnagatoT OCTPbIMU PeXYLLNMU
NOBEPXHOCTAMM, KOTOPblE 06ecneunBatoT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK



Apyrux matepmarnos. HekoTopble MOgenv MMerT TBepAOCNiaBHble BCTaBKU Ha
PEXYLLUMX KPOMKaxX ANS yBeNMYeHust cpoka crnyxobl 1 3EeKTUBHOCTU NHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMET SProHOMUYHLIW AN3anH N cneuyanbHoe MOKpbITUE Unm
TEeKCTypy, obecneyvmBaroLLyo HageXHoe cuenneHne n KoMgpopTHOE NCNONb30BaHME.
OTO NOMOraeT YMEHbLUMTb YCTaNOCTb PYK U NOBBLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycayek, BKIloYasa AuUCTanbHble WUNLbI-Kycayku, Wwunubl Ans obpesku nuratyp,
wmnubl Ang obpesku gyr, v Wwmnubl 4ns 06peskn KOHLOB NPoBONOKK. Kaxapin Tmn
npegHasHa4yeH ans BbINOMIHEHUS OnNpeaeneHHbIX 3a4a4 B npouecce
OPTOLOHTUYECKOrO fleYeHNS.

e besonacHocTb: MHOrve Mogenu LWunLUoB-Kycavyek UMeT 3alUTHbIE MeXaHU3MbI
UIN 3NIEMEHTbI, Takne Kak yrnoBuTenn oopeskoB NPOBOSIOKK, KOTOPbIE
npegoTBpaLLaloT criydanHoe nonagaHne obpeskoB B NOMOCTb pTa NauMeHTa, YTo
nosbllaeT 6e3onacHOCTb Npouenypsbl.

OpTOAOHTMYECKMNE LLMMLbI-KYCAYKM SBISAKOTCS BaXKHbIM UHCTPYMEHTOM B MpaKkTUKe
opTogoHTa. OHM obGecneunBaoT TOYHOCTb, KOHTPOIb U yA06CTBO npu obpeske n
MaHUNynsuMmM ¢ OPTOAOHTUYECKMMM MaTepmanamm, cnocobCcTBys ycrneLHOMY BbINOTHEHUIO
OpPTOAOHTUYECKMX Npoueayp n obecneynBast KOMGPOPT 1 6e3o0nacHOCTb ANA NaLNEHTOB.



LlLnnubl Weingart nnockoryoblie opTogoHTUYECKUe Ans
NPOBONIOK U nNuUraTyp, y3Horybbie, 135mMm

ApT. HSL 2724-13

Wnnuel Weingart nnockorybble OpTOAOHTUYECKME AN NPOBOSOK M nnratyp, y3Horyoble, 135mm
OnucaHue

Wunubl Weingart nnockorybblie opTogoOHTMYECKME AN NPOBOJIOK U nurartyp,
y3Horyoble, 135mMm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHMNyNsSUMK C pasnmMyHbIMU OPTOAOHTUYECKMMU MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adavam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



lnnubl Jarinda opToaoHTUYeCKMe ANAa n3arubaHms npoBOJSIOK,
125 mm, po 0,8 mm / 0,031

ApT. HSL 364-13

LWunubl Jarinda opTogoHTU4eckue ans narnbanus nposonok, 125 mm, oo 0,8 mm / 0,031¢
OnucaHue

Wunubl Jarinda opTogoHTUYeCcKue ansa narmdbaHusa npoBonok, 125 mm, oo 0,8 mm /
0,031“.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNyNsSUMK ¢ pasnmMyHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adavam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LLnnubi-Kycaykm gucrtanbHble, opTtoaoHTU4yeckue ot 0,46 go
0,5 mm, ot 0,4x0,4 no 0,43x0,64 mm, 140 mm, KapObuaHble
BCTaBKWU

ApT. HSL 3315-14

LLnnubl-kycadkmn gucTanbHble, opTogoHTnyeckne ot 0,46 oo 0,5 mm, ot 0,4x0,4 no 0,43x0,64 mm,
140 mm, kKapOuaHble BCTaBKK

OnucaHue

Lnnubi-Kycauku guctanbHble, opToaoHTU4eckue ot 0,46 oo 0,5 mm, ot 0,4x0,4 no
0,43x0,64 mm, 140 mm, KapOmAaHbIe BCTaBKMW.

OpTOD,OHTI/I‘-IeCKI/Ie LWnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMIU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3fnnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepuCcTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

e Pa3amepbl 1 popma: OpTOAOHTUYECKME LUMMLIbI-KYCAYKM MMEIOT KOMMaKTHbIE
pasMepbl U 3PrOHOMUYHY POPMY, YTO obGecrnednBaeT yao6CTBO UCTONb30BaHUS U
TOYHOCTb Npu obpeske NPOBOMOKK M APYrnx Matepuano. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOObI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTMYECKUM NOTPEBGHOCTSM.

e Martepuan: 3Tu WMNUbl M3roTaBNMBAOTCH U3 BbICOKOKAYECTBEHHOW HEp)KaBeoLLEN
cTanu, 4to obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTONYMBOCTb K
KOpPO3uK. BbicokokayecTBEHHbIE MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO Ans NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpaKTUKeE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



LLinnubl opTOoAOHTUYECKUE AN CrMbaHUA NPOBOSIOK U
nuraTyp,TOHKMKN 3aKpyrneHHbIn 3axeaT,130 mm

ApT. HSL 2725-13

LLnnubl opTogoHTUYeckne ans crubaHmsi NPoOBOSIOK U NMraTyp, TOHKUIA 3aKpyrieHHbIn 3axeaT,130
mm(Karl Hammacher GmbH (Fepmanus))

OnucaHue

Lnnubl opToaoHTMYECKUEe Ana crnéaHns NPoOBOSIOK U NUraTtyp,TOHKUMN
3aKpyrrneHHbIn 3axBaT,130 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSIHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOSHEHNM
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOpPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponctBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUS
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



Lnnubl opToaoOHTUYECKNe ancTanbHble, ot 0,31 mm / 0,012 go
0,64 mm /0,035, 120 mm

ApT. HSL 3309-11

Lnnubl opTtogoHTn4eckne ancrtaneHbele, oT 0,31 mm / 0,012 no 0,64 mm / 0,035, 120 mm

OnucaHue

Lnnubl opTOAOHTUYECKME AncTanbHble, oT 0,31 mm / 0,012 oo 0,64 mm / 0,035, 120

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHMNyNsSUMK C pasnmMyHbIMU OPTOAOHTUYECKMMU MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHblE XapakTePUCTUKN OPTOAOHTUYECKUX LLMMNLOB-KyCcaveK (KpaMnoHOB):

Pa3smepbl 1 hopma: OpTOAOHTUYECKME LLMMLIbI-KYCaYKN UMEIOT KOMMAKTHbIE
pasMepbl U 3ProOHOMUYHY0 OopMy, YTO obecrnednBaeT yao6CTBO UCTMONb30BaHUS U
TOYHOCTb Npu obpeske NPOBONOKK M APYrnxX MatepuanoB. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOOLI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTUYECKUM NOTPEBHOCTSM.

MaTepuan: 3T Wunubl U3roTaBnMBalTCA U3 BbICOKOKAYECTBEHHOWN HepKaBetoL e
cTanu, 4To obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTOMYMBOCTb K
KOpPPO3uK. BbicokokayecTBEHHbIe MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO AnNs NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpPaKTUKE.

Pexywmne nosepxHocTu: LLnnupbl-kycaykm obnagaroT oCTpbIMU PEXYLLIMMM
MOBEPXHOCTSAMU, KOTOPble 06eCcneyYnBatoT YNCThIN U TOYHbIA CPEe3 NPOBOIOKN UK



Apyrux matepmarnos. HekoTopble MOgenv MMerT TBepAOCNiaBHble BCTaBKU Ha
PEXYLLUMX KPOMKaxX ANS yBeNMYeHust cpoka crnyxobl 1 3EeKTUBHOCTU NHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMET SProHOMUYHLIW AN3anH N cneuyanbHoe MOKpbITUE Unm
TEeKCTypy, obecneyvmBaroLLyo HageXHoe cuenneHne n KoMgpopTHOE NCNONb30BaHME.
OTO NOMOraeT YMEHbLUMTb YCTaNOCTb PYK U NOBBLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycayek, BKIloYasa AuUCTanbHble WUNLbI-Kycayku, Wwunubl Ans obpesku nuratyp,
wmnubl Ang obpesku gyr, v Wwmnubl 4ns 06peskn KOHLOB NPoBONOKK. Kaxapin Tmn
npegHasHa4yeH ans BbINOMIHEHUS OnNpeaeneHHbIX 3a4a4 B npouecce
OPTOLOHTUYECKOrO fleYeHNS.

e besonacHocTb: MHOrve Mogenu LWunLUoB-Kycavyek UMeT 3alUTHbIE MeXaHU3MbI
UIN 3NIEMEHTbI, Takne Kak yrnoBuTenn oopeskoB NPOBOSIOKK, KOTOPbIE
npegoTBpaLLaloT criydanHoe nonagaHne obpeskoB B NOMOCTb pTa NauMeHTa, YTo
nosbllaeT 6e3onacHOCTb Npouenypsbl.

OpTOAOHTMYECKMNE LLMMLbI-KYCAYKM SBISAKOTCS BaXKHbIM UHCTPYMEHTOM B MpaKkTUKe
opTogoHTa. OHM obGecneunBaoT TOYHOCTb, KOHTPOIb U yA06CTBO npu obpeske n
MaHUNynsuMmM ¢ OPTOAOHTUYECKMMM MaTepmanamm, cnocobCcTBys ycrneLHOMY BbINOTHEHUIO
OpPTOAOHTUYECKMX Npoueayp n obecneynBast KOMGPOPT 1 6e3o0nacHOCTb ANA NaLNEHTOB.



LLinnubl opToaoHTUYECKUe Gokope3bl ansa nuratyp go 0,25-0,4
MM, 125 mm, TBepaocnfiaBHas BCTaBKa, royioBka 0°

ApT. HSL 2830-12

LLnnubl opTtogoHTU4eckmne 6okopesbl gnga nuratyp 4o 0,25-0,4 mm, 125 mm, TBEpaocnnaBHas
BcTaBska, ronoska 0°(Karl Hammacher GmbH (lF'epmanus))

OnucaHue

Wnnubl opToaoHTUYecKue 6okopesbl ana nuratyp Ao 0,25-0,4 mm, 125 mm,
TBepAaocnfaBHaa BCTaBKa, ronoska 0°.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE Kak KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMM, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNYNSAUMK C pasnmMyHbIMU OPTOAOHTUYECKUMUN MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOMHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHblE XapakTePUCTUKN OPTOAOHTUYECKUX LLMMNLOB-KycaveK (KpaMnoHOB):

e Pa3mepbl 1 dopma: OpTOOOHTMYECKME LUMMLbI-KYyCAYKM MMEIOT KOMMAKTHbLIE
pasmMepbl 1 3ProHOMUYHY0 hopmy, YTO obecneunBaeT yaobCcTBO MCNOMbL30BAHUSA U
TOYHOCTb Npu 06peske NPOBONOKN U Apyrux matepmano. OHM MOTyT UMETb
pasnuyHble ANMHbI N POPMbI, 4TOObI COOTBETCTBOBATL Pa3fNYHbIM
OPTOAOHTUYECKMM NOTPEBHOCTAM.

e Matepuan: 3Tu WunNLUbl M3roTaBNMBaKOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu, 4To obecnevmBaeT X NPOYHOCTb, JONTOBEYHOCTb N YCTONYMBOCTD K
KOppo3uun. BbiICOKOKa4YeCTBEHHbIE MaTepMarnbl TakkKe rapaHTUPYHOT BO3MOXHOCTb
CTEpUNM3aLnmM MHCTPYMEHTA, YTO BaXKHO A5 NOA4EPXXaHUSA TMIneHbl B
OPTOLOHTUYECKON NPaKTUKE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



LLiMnubl OpTOAOHTUYECKME YHUBEpPCarbHbIe ANs TrMOKU U pe3ku
npoBosok, 155 mm, oo 0,9 mm/ 0,035

ApT. HSL 436-15

LLnnubl opToOOHTUYECKME YHUBEPCANbHbIE A8 TMOKN 1 pe3kn NpoBonok, 155 mm, o 0,9 mm /
0,035

OnucaHue

LLnubl opToAOHTUYECKNE YHUBEpPCarbHblie ANA TMOKU U pe3ku NnpoBonokK, 155 mm,
no 0,9 mm/0,035.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OcCHOBHblE XapakTePUCTUKN OPTOAOHTUYECKUX LLMMNLOB-KyCcaveK (KpaMnoHOB):

e Pa3mepbl 1 dopma: OpTOOOHTMYECKME LUMMLbI-KYyCAYKM MMEIOT KOMMAKTHbLIE
pasmMepbl 1 3ProHOMUYHY0 hopmy, YTO obecneunBaeT yaobCcTBO MCNOMbL30BAHUSA U
TOYHOCTb Npu 06peske NPOBONOKN U Apyrux matepmano. OHM MOTyT UMETb
pasnuyHble ANMHbI N POPMbI, 4TOObI COOTBETCTBOBATL Pa3fNYHbIM
OPTOAOHTUYECKMM NOTPEBHOCTAM.

e Matepuan: 3Tu WunNLUbl M3roTaBNMBaKOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu, 4To obecnevmBaeT X NPOYHOCTb, JONTOBEYHOCTb N YCTONYMBOCTD K
KOppo3uun. BbiICOKOKa4YeCTBEHHbIE MaTepMarnbl TakkKe rapaHTUPYHOT BO3MOXHOCTb
CTEpUNM3aLnmM MHCTPYMEHTA, YTO BaXKHO A5 NOA4EPXXaHUSA TMIneHbl B
OPTOLOHTUYECKON NPaKTUKE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



LlLnnubl De La Rosa (fe Jla Poca) ana ¢popmoBaHus gyr, 0,41
MM, 0,46 mm 1 0,56 mm (.016", .018", .022"),120 MM,
TBepAaocnsaBHasa BCTaBKa C 3-1 KaHaBKaMu

ApT. HSL 4291-13

Wurnubl De La Rosa (de J1la Poca) ona dopmoBanus ayr, 0,41 mm, 0,46 mm 1 0,56 mm (.016", .018",
.022"),120 mm, TBEepOoOCnnaBHas BCTaBka C 3-s1 KaHaBKaMu

OnucaHue

Wunubl De La Rosa (Oe Jla Poca) ana ¢oopmoBanus ayr, 0,41 mm, 0,46 mm n 0,56 mm
(.016", .018", .022"),120 mm, TBepaOCNNaBHasa BCTaBKa C 3-9 KaHaBKaMW.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, NCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT 3proHOMUYHbBIN AM3aiH 1 MOTYT ObiTb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LLinnubl opTOAOHTUYECKUE ANSA MPOBOJIOYHbIX NUraTyp,C yrnom
HaknoHa 15°, ot 0,6 mm / 0,024 no 0,8 mm / 0,031, KapomaHbie
BcTaBKku, 130 mm

ApT. HSL 2842-13

LLnnubl opTogoOHTUYECKNE ANS NPOBOSIOYHbLIX NUratyp,c yrinom HaknoHa 15°, ot 0,6 mm / 0,024 go
0,8 mm /0,031, kapbugHblie BcTaBku, 130 mm

OnucaHue

LnMnubl opTOAOHTMYECKUE AN NPOBOJIOYHbIX NUraTyp,c yrinom HaknoHa 15°, ot 0,6
mm / 0,024 oo 0,8 mm / 0,031, kapbuaHblie BcTaBkn, 130 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepuCcTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

e Pa3amepbl 1 popma: OpTOAOHTUYECKME LUMMLIbI-KYCAYKM MMEIOT KOMMaKTHbIE
pasMepbl U 3PrOHOMUYHY POPMY, YTO obGecrnednBaeT yao6CTBO UCTONb30BaHUS U
TOYHOCTb Npu obpeske NPOBOMOKK M APYrnx Matepuano. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOObI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTMYECKUM NOTPEBGHOCTSM.

e Martepuan: 3Tu WMNUbl M3roTaBNMBAOTCH U3 BbICOKOKAYECTBEHHOW HEp)KaBeoLLEN
cTanu, 4to obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTONYMBOCTb K
KOpPO3uK. BbicokokayecTBEHHbIE MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO Ans NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpaKTUKeE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



LlLnnubl Angle/Bird Beak. N2139, opToaoHTUYecKkue ans
crubaHua npoBonoku u ayr oo 0,7 mm,125 mm

ApT. HSL 401-13

Wnnuel Angle/Bird Beak. Ne139, optogoHTuyeckmne ans crubaxdmsi npososiokn n gyr go 0,7 mm,125
mm(Karl Hammacher GmbH ("epmanus))

OnucaHue

Wunubl Angle/Bird Beak. Ne139, optogoHTUyeckme ansa crmbaHus npoBosiokM 1 ayr 4o
0,7 Mm,125 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaMU, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNYNSAUMK C pasnmMyHbIMU OPTOAOHTUYECKUMUN MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOMHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LlLnnubl Weingart nnockoryoblie opTogoHTUYECKUe Ans
npoBonok u nuratyp go 0,5 mm/ 0,020“, nsornytoie 45 rpaa,
130MM

ApT. HSL 2720-13

Wnnubl Weingart nnockorybble opToAoHTMYECKME Ans NpoBosiok u nuratyp Ao 0,5 mm / 0,020
n3orHyTble 45 rpag, 130mm

OnucaHue

Wunubl Weingart nnockorybble opToaoHTUYECKME Ans NPoBONoK u nuratyp Ao 0,5
mm / 0,020, usorHyTtble 45 rpaa, 130MmMm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LLinnubl opTogoOHTUYECKUE ANS yaaneHusa bpekeTos,
pacnonoXxeHHble nog yrnom, 120mm

ApT. HSL 2226-14

LLnnubl opTogoHTUYECKMe NS yaaneHnsa 6pekeTos, pacnonoxeHHble nog yrnom(Karl Hammacher
GmbH ("'epmaHus))

OnucaHue

LLMnubl opToaOHTMYECKUE ANnA yaaneHus bpekeToB, pacnosioXXeHHble NoA yrnom,
120mMMm.

CTtomatornormyeckue LWunubl Anst CHATUS OPTOAOHTUYECKUX NUraTyp U GpeKkeToB - 3T
cneunanmanpoBaHHble UHCTPYMEHThI, UCMOMb3yeMble B OPTOAOHTMM ANA yaaneHus
PasnMYHbIX KOMMOHEHTOB GpekeT-cucTemM. OHU NpeAHa3Ha4YeHbl A1 TOYHOTO U
6e30nacHOro CHATUA NUratyp 1 6pekeToB, MUHUMU3UPYS AUCKOMAOPT NauueHTa u
npedoTBpallasi noBpexaeHne 3y60B 1 OKPYXKatoLLMX TKaHEe.

OcHoOBHblE XapaKTepUCTUKM WnNUoB AnAa CHATUA OPTOAOHTUYECKUX Nnratyp 1 6peKeTOBZ

e Pa3smepbl 1 opma: LLunubl MMET KOMMNAaKTHblE pa3Mepbl U SProHOMUYHYIO hopmy,
4yTO obecneuvmBaeT ygobCTBO MCNONb30BAHNA N TOYHOCTb BO BpeEMS npoLeaypbl
cHAaTUA. X gusanH agantupoBaH Ansa paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e MaTtepunan: srotaBnmBatoTCA U3 BbICOKOKAYECTBEHHOW HEpPXKaBetoLLen CcTanu, 4To
obecne4vnBaeT NPOYHOCTb, 4ONTOBEYHOCTb U CTEPUNBHOCTb MHCTPYMEHTA.
MaTtepuan ycTon4mB K KOPpO3nn U MOXET MHOIFOKPaTHO cTepunmnsoBaTbcs 6e3
noTepu CBOMX CBOMCTB.

e Pabo4aga yactb: Lnnusl obnagatoT cneynanbHbIMM paboyunmMm YacTsamu,
afanTUpoBaHHbIMU ANSA pasnuyHbIX 3adad. [ns CHATUA nuraTyp UCnonb3yeTca
TOHKasi, TOMHasa paboyas YacTb, KOTopasi NO3BOSIIET NEerko nogaeBaTb U yaansaTb
nuratypel. Ana cHATUS BpekeToB ncnonb3yetca 6onee MaccuBHas U MoLLHas



paboyasi yacTb, kKoTopas obecnevnBaeT HageXHbIN 3axBaT U yganeHue bpekeToB
6e3 noBpexaeHus amanu.

e Pyukn: Pyykn WwmnuoB nmeroT cneumanbHoe NoKpbITUE Ui TEKCTYPY,
obecneynBaroLLyto YCTOMUYMBOE CLENIEHNE U KOM(POPTHOE UCMNOSb30BaHNE BPaYOM.
OProHOMUYHbLIN OM3aNH PyYEK MOMOraeT YMEHbLUNTb YCTanoCTb PyK Npu
AnvTensHon paborTe.

e PasHoobpa3sne TnnoB: CyLlecTByeT HECKOSIbKO TUMOB LUMMLOB ANS PasfnyHbIX
aTanoB paboTbl ¢ bpekeT-cucteMamu. Hanpumep, Wmnusl 4nsa CHATUSA nuraTyp,
LWMNUbl AN CHATUSE OpeKeToB, LWMMLUbI ANs1 CHATUSA KepamMuyecknx 6pekeToB, a Takke
crneumarnbHble Wunubl Ang paboTsbl C 3CTETUYECKMMU BpeKkeT-cucTtemamu.

e besonacHocTb: LLunubl 4na CHATUS OPTOAOHTUYECKMX NUraTyp n 6pekeToB
paspaboTtaHbl ¢ yyeToM 6e3onacHocTu nauymeHTa. OHM NO3BONSAT NPON3BOAUTL
MaHunynsaumm 6e3 nospexaeHus 3ybHon amanu n geceH, obecnednsasa 6esonacHoe
N 3 PEKTUBHOE CHATUE OPTOOOHTUYECKMX annapaTos.

Ctomartonoruyeckue Wmnupbl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U OPEKeTOB SBNAIOTCS
BaXXHbIM MHCTPYMEHTOM B apceHarne optogoHTa. OHn obecneumBaloT TOYHOCTb, KOHTPOSb
1 yoo6CcTBO Npu BbINOMHEHUN NpoLeayp, CNOCOBCTBYS yCNeLWHOMY 3aBEPLUEHMIO fleYeHuns
n obecne4dnBas KomgopT 1 6e3o0nacHOCTb ANA NaumeHTa.



lWuvnubl Aderer-Hammacher optoaoHTU4Yeckue, Tpexnanbie 1:2
90°, ana dopMMpoOBaHUS XKECTKOU NPOBOSIOKU U Ayr @max
0,9mMm/.035%, 120 mm

ApT. HSL 4192-12A

Wunubl Aderer-Hammacher optogoHTnyeckme, Tpexnansie 1:2 90°, ans dopMUpoBaHUs KECTKOM
nposonokn n gyr dmax 0,9mm/.035%, 120 mm

OnucaHue

Wunubl Aderer-Hammacher optogoHTuyeckue, Tpexnanbie 1:2 90°, ansa
cdopmMupoBaHuA xecTkon npoBonoku n ayr max 0,9mm/.035% 120 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, NCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CyuwecTByeT HECKOMBbKO TUMOB OPTONEeaNYECKMX LNMLIOB, BKINoYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Ang BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



lnnubl Nice End Mini opTtoaoHTU4yeckue ana crubaHus
npoBoOsioYHbIX Ayr, 140 mm ana npodgunbHbIX npoBorok go 0,4
MM

ApT. HSL 3850-13

Wnnuel Nice End Mini opTogoHTMYeckue ans crmbaHns NnpoBonoYHbIx ayr, 140 mm ans
npodunbHbix nposonok Ao 0,4 mm(Karl Hammacher GmbH (Fepmanus))

OnucaHue

Wunnubl Nice End Mini opTtogoHTU4eckmne ans crubaHmsa NnpoBOsOYHbIX Ayr, 140 mm
ansa npodunbHbIX NpoBosok Ao 0,4 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



luvnubl Aderer-Hammacher optogoHTU4Yeckue, Tpexnanbie 2:1
90°, nuHreanbHble ana coopMMpoBaHUA NPOBOSIOKKU N Ayr @max
0,4mMMm/.016, 165 mm

ApT. HSL 4111-16B

LWunubl Aderer-Hammacher optogoHTuyeckme, Tpexnanslie 2:1 90°, nuHreanbHble 4ns
dopMmpoBaHms NpoBonoku n gyr dmax 0,4mm/.016%, 165 mm

OnucaHue

Wunubl Aderer-Hammacher optogoHTnyeckue, Tpexnanbie 2:1 90°, nMHreanbHbIe
ans coopmupoBaHusa npoBonoku n ayr @max 0,4mm/.016%, 165 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, NCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o  ®yHKUMOHaNbHbIe 0COB6EHHOCTN: HekoTopble Mogenu WMnNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKMe Kak perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUunAMU, BO3MOXHOCTb CMeHbl pabounx Yacten Ans pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LLinnubl OpTOOAOHTMYECKUE ANA N3rMdGaHnNs NPOBOJSIOK N CKOOGOK
Ao 0,9 mm/.035",130 mm , Tpexnanble

ApT. HSL 423-12

LLnnubl opTogoHTUYeckne ansa narndbaHnsa npoBonok n ckodok Ao 0,9 mm/.035",130 mm
Tpexnanble(Karl Hammacher GmbH ('epmaHuns))

OnucaHue

Lnnubl opTOAOHTUYECKME ANA U3rnbaHus NpoBosiok n ckobok ao 0,9 mm/.035",130
MM , Tpexnansle.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSIHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrny4dweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



lWnnubl Wilhelmy ana cHATUA NMHrBanbHbIX OpekeToB, 170 Mm

ApT. HSL 334-17

Wnnuel Wilhelmy ans cHaTua nuHreansHbix 6peketos, 170 mm
OnucaHue

Wunubl Wilhelmy ana cHATUA NUHrBanbHbIX 6pekeToB, 170 MMm.

CTtomatornormyeckue Wunubl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U GpeKkeToB - 3T
cneunanmanpoBaHHble UHCTPYMEHThI, UCMOMb3yeMble B OPTOAOHTMM ANA yaaneHus
PasnMYHbIX KOMMOHEHTOB GpekeT-cucteM. OHU NpeAHa3Ha4YeHbl A1 TOYHOTO U
6e30nacHOro CHATUA NUratyp 1 6pekeToB, MUHUMU3UPYS AUCKOMAOPT NauueHTa u
npedoTBpallasi noBpexaeHne 3y60B 1 OKPYXKatoLLMX TKaHEe.

OcHoOBHbIE XapaKTepnUCTukn WnnuoB AnAa CHATUA OPTOAOHTUYECKUX nnratyp 1 6peKeTOBZ

e Pasmepsbl 1 dopma: Lmnubl MMET KOMNAKTHbIE pasMepbl U SPrOHOMUYHYIO hopmy,
4yTo obecneumBaeT yaobCTBO MCNONBb30BaHUA 1 TOYHOCTb BO BpeMs npouenypbl
cHATUSA. VX gu3anH aganTupoBaH Angd paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e Martepunan: N3rotTaBnmBaloTCA 13 BbICOKOKAYECTBEHHOW HEpXXaBetoLLen cTanun, 4to
obecne4vnBaeT NPOYHOCTb, JONTOBEYHOCTb U CTEPUNBHOCTb MHCTPYMEHTA.
MaTtepuan ycTon4mB K KOPpO3nm U MOXET MHOIOKPaTHO cTepunmnsoBaTbcs 6e3
noTepu CBOMX CBOMCTB.

e Pabo4aga yactb: Lnnusl obnagatoT cneynanbHbIMM paboyunmMm YacTamu,
afanTUpoBaHHbIMY ANSA pasnuyHbIX 3adad. [ns cCHATUA nuraTyp MCnonb3yeTca
TOHKasi, TOMHasa paboyas YacTb, KOTopasi NO3BOSISIET Nerko nogaeBaTb U yaansaTb
nuratypel. Anga cHATUS BpekeToB ncnonb3yetca 6onee MaccuBHas U MoLLHas
paboyas YacTb, KoTopas obecnevmBaeT HageXHbI 3axBaT U yaaneHme 6pekeToB
6e3 noBpexaeHus amanu.

e Pyukn: Pyykn WmnuoB nmeroT cneumanbHoe NoKpbITUE Ui TEKCTYpY,
obecne4vnBaloLLy0 YCTOMYMBOE cuensieHne N KOMOPTHOE UCMNOSb30BaHNE BPaYOM.



OProHOMUYHbLIN AM3aNH PyYeK MOMOraeT YMeHbLNTb YCTarnoCcTb PyK Npu
AnvTtensHon paborTe.

e PasHoobpasune Tnnos: CyLlecTByeT HECKOSTbKO TUMOB LUMMLOB ANS Pa3fuyHbIX
aTanoB paboTbl ¢ BpekeT-cnctemamu. Hanpumep, Wunupl 4nNa CHATUS nuraTtyp,
LWMNUbl NS CHATUS BpekeToB, WKMMUbl ANS CHATUS KepaMudecknx bpekeToB, a Takxke
cneumaneHble Wunubl A4ns paboTbl ¢ 3CTETUYECKMMUN BpeKkeT-cCucTeEMaMMm.

e besonacHocTb: WWnnubl ANS CHATUS OPTOAOHTUYECKUX NuraTyp u bpekeToB
pa3paboTaHbl ¢ y4eToMm 6e3onacHocTu nauneHta. OHM NO3BONAKT NPON3BOANTL
MaHunynaumm 6e3 nospexaeHnsa 3yoHom amanu un geceH, obecneuynsasa 6esonacHoe
N 3ppeKkTMBHOE CHATUE OPTOAOHTUYECKUX annapaTos.

CTtomatonormyeckume LnnLbl Ansi CHATUS OPTOAOHTUYECKUX NuraTyp 1 GpeKkeToB sSIBNAIOTCA
BaXKHbIM MHCTPYMEHTOM B apceHarne opTofoHTa. OHu obecnevnBatoT TOYHOCTb, KOHTPOSb

1 yao6CTBO Npy BbINOMHEHUM NPOLIEAYP, CMOCOBCTBYS YCMNELIHOMY 3aBEPLUEHUIO NEYEHUS]

n obecneunBas KOMopT 1 BesonacHOCTb AN NauneHTa.



luvnubl Aderer opTogoHTUYECKME, TPeXNanble Ass
dopmMupoBaHusa xecTkon npoBoniokn max@ 1,5mm, 140 mm

ApT. HSL 426-14

LWunubl Aderer opTogoHTMYeckne, Tpexnanbie Ans dopMMPOBaHNA KECTKOM NPOBOSTIOKM maxd
1,5mMMm, 140 Mm

OnucaHue

Wunubl Aderer opToaoHTUYECKMe, Tpexnanble Anst hpopMupoBaHUs XKeCTKOMN
npoBonokn max@d 1,5mm, 140 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHMNYNAUMK C pasnmMyHbIMU OPTOAOHTUYECKMMUN MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPONS NP BbINOMHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl n popma: OpTonegmyeckmne WMMLbl UMEKT KOMMAaKTHbIE pa3Mepbl 1
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LLivnubl-Kyca4ykm gucranbHble, OPTOOOHTUYECKME
nuHreanbHble 30°, TBepaocnnaBHble BCTaBKU, ANA MANKOW
npoBonokn @ .24-.4mm, 165 mm

ApT. HSL 2827-16

LLnnupbl-kycavkn guctansHble, OPTOAOHTUYECKUE NnHrBanbHble 30°, TBepaocnnaBHble BCTaBKU, ANs
MSTKON NPoBONoKN @ .24-.4mm, 165 Mm

OnucaHue

LLnMnubl-Kyca4ykm guctanbHble, OPTOAOHTUYECKUNE NUHIBanbHble 30°,
TBepAaocnfaBHble BCTaBKU, ANl MArKOW NPOBONOKU @ .24-.4MMm, 165 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, NCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepuCcTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

e Pa3amepbl 1 popma: OpTOAOHTUYECKME LUMMLIbI-KYCAYKM MMEIOT KOMMaKTHbIE
pasMepbl U 3PrOHOMUYHY POPMY, YTO obGecrnednBaeT yao6CTBO UCTONb30BaHUS U
TOYHOCTb Npu obpeske NPOBOMOKK M APYrnx Matepuano. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOObI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTMYECKUM NOTPEBGHOCTSM.

e Martepuan: 3Tu WMNUbl M3roTaBNMBAOTCH U3 BbICOKOKAYECTBEHHOW HEp)KaBeoLLEN
cTanu, 4to obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTONYMBOCTb K
KOpPO3uK. BbicokokayecTBEHHbIE MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO Ans NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpaKTUKeE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



Lnnubi Oliver ana cHATUA 6aHAAaXHbIX Kosnewl ¢ 3aMeHsieMbIMU
CUJTUKOHOBbLIMW HAKOHEYHUKaMM N TBEPAOCNTaBHON BCTAaBKOM,
135 mm

ApT. HSL 2221-14

Wnnup! Oliver onst cHATUS 6aHaaXHbIX Konew, ¢ 3aMeHAEMbIMU CUNMKOHOBbLIMY HAKOHEYHUKaMN 1
TBepaocnaBHown BctaBkor, 135 Mm

OnucaHue

Wunubl Oliver ona cHATUA 6aHAAaXHbIX Konew ¢ 3aMeHAeMbIMUA CUJTUKOHOBbLIMU
HaKOHeYHMKaMU U TBepAoOCiaBHON BCTaBKon, 135 Mm.

CTtomaTonormyeckme Wunubl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U BPeKeToB - 3TO
cneumanuanpoBaHHble MHCTPYMEHTbI, UCMONb3yeMble B OPTOAOHTUM AN yaaneHus
PasnUYHbIX KOMMNOHEHTOB GpekeT-cuctemM. OHM NpeaHa3HaYeHbl AN TOYHOMO U
6e3onacHOro CHATUS nuratyp u 6pekeToB, MUHUMU3NPYS AMCKOMAOPT NaumeHTa u
npenoTBpaLlas NoBpexaeHne 3y6oB 1 OKpYXakoLLUX TKaHEN.

OcHoBHble XapakTepucTtukn wunuoB anda CHATUA OPTOAOHTUYECKUX Nnratyp 1 6peKeTOBI

e Pa3smepbl 1 opma: LLunubl MMET KOMMNaKTHbIE pa3Mepbl U SProHOMUYHYIO hopmy,
4yTO obecneyvmBaeT ygobCTBO UCNONBb30BAHNA N TOYHOCTb BO BpeEMS npoLeaypbl
cHAaTUA. X gusanH agantuposaH Ans paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e MaTepunan: N3rotTaBnmBatoTCA U3 BbICOKOKAYECTBEHHOW HEpXXaBetoLLEen CTanmn, Yto
obecneynBaeT NPOYHOCTb, AONITOBEYHOCTb N CTEPUNIBHOCTb MHCTPYMEHTA.
MaTepuan ycTon4mMB K KOPPO3UKM U MOXET MHOIOKpaTHO CTepunuaoBaTbcs 6e3
noTepmn CBONX CBONCTB.

e Paboyasda yactb: Lnnupl o6nagatoT cneynanbHbIMM pabounmMm YacTamu,
afanTUpOBaHHBIMU ANA pa3fiMyHbIX 3adad. [ns CHATUA nuraTyp Ucnonb3yeTcs
TOHKasd, ToYHasa paboyas 4YacTb, KOTOpasa NO3BONSAET Nerko NoaaeBaTb N yoansTb



nuraTypbl. [Ans cHATUSa BpekeToB ncnonb3dyetca 6onee maccuBHasa 1 MoLLHas
paboyas YacTb, KoTopas obecnevmBaeT HageXHbIN 3axBaT U yaaneHme 6pekeTos
6e3 noBpexaeHus amanu.

e Pyukn: Pyykn WwmnuoB nmeroT cneumanbHoe NOKpbITUE U TEKCTYPY,
obecrneynBaroLLyto YCTOMYMBOE CUEneHne 1 KOMGOPTHOE UCMNONb30BaHNE BPaYOM.
OProHOMUYHBLIN AM3aNH pyYeK MOMOraeT YMEeHbLUNTb YCTaroCTb PyK Npu
AnvTtensHon paborTe.

e PasHoobpasue Tunos: CyLiecTByeT HECKOSbKO TUMOB LUMMLOB AN PasfnyHbIX
aTanoB paboTbl ¢ bpekeT-cuctemamu. Hanpumep, Wunupl 4Na CHATUS nuraTtyp,
LWMNUbl ANSA CHATUS BpekeToB, WMMNLUbl ANS CHATUSA KepamMudecknx 6pekeToB, a Takke
creumanbHble Wunubl Ans paboTbl ¢ acTeTUYECKNMUN BpekeT-cucTemamu.

e besonacHocTb: WWnnubl ANS CHATUS OPTOAOHTUYECKUX NuraTyp u bpekeToB
paspaboTaHbl ¢ y4eToM 6e3onacHocTn naumneHta. OHM NO3BONAKT NPON3BOANTL
MaHunynsaumm 6e3 nospexaeHus 3ybHon amanu u geceH, obecneymsasa 6e3onacHoe
N 3(ppeKkTBHOE CHATUE OPTOAOHTUYECKUX annapaTos.

CTtomaTonormyeckme Wmnubl 4ns CHATUSE OPTOAOHTMYECKUX NUraTyp 1 GpekeToB SABNSOTCSA
Ba)XHbIM MHCTPYMEHTOM B apceHarne opTogoHTa. OHu obecneynBaroT TOYHOCTb, KOHTPOSb

1 yoo6CcTBO Npu BbINOMHEHUM NpoLeayp, Croco6CTBYS YCMNEeLHOMY 3aBePLUEHUIO NIeYeHUs]

n obecneunBas komcopT 1 6e30nacHOCTb Anst NauMeHTa.



LLiMnubl opToAQOHTUYECKUE ANA yaaneHua bpekeToB, NpsaMble,
130 mm

ApT. HSL 2225-14

LLnnubl opTogoHTUYeckne ansa yaaneHunsa 6peketos, npsmele, 130 Mm

OnucaHue

LnMnubl opToaoHTMYECKUE AN yaaneHus bpeketos, npsamMbie, 130 Mm.

CTtomaTonormyeckme Wunubl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U BPeKkeToB - 3TO
cneumanuanpoBaHHble MHCTPYMEHTbI, UCMONb3yeMble B OPTOAOHTUM AN yaaneHus
PasnUYHbIX KOMMNOHEHTOB GpekeT-cuctemM. OHM NpegHa3HavyeHbl AN TOYHOMO U
6e3onacHoro CHATUS nuratyp u 6pekeToB, MUHUMU3NPYS AMCKOMAOPT NaumeHTa u
npenoTBpaLlas NoBpexaeHne 3y6oB 1 OKpYXaloLLUX TKaHEN.

OcHoBHble XapakTepuCcTtukn WwunuoB anda CHATUA OPTOAOHTUYECKUX Nnratyp 1 6peKeTOBI

Pasmepbl n popma: LLnnubl MeT KOMNakTHbIE pa3mMepbl U 3ProHOMUYHY0 opMY,
4yTo obecneumBaeT yaobCTBO MCMONb30BaHUSA 1 TOYHOCTb BO BpeMsi npoueaypbl
cHAaTuA. x gusanH agantuposaH ansa paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.
MaTtepwan: /3rotaBnnBaloTCs U3 BbICOKOKAYECTBEHHOW HEpPXXaBelLen cTanu, 4To
obecneynBaeT NPOYHOCTb, AONITOBEYHOCTb U CTEPUNIBHOCTb MHCTPYMEHTA.
MaTtepuan yCcTon4mB K KOPpO3nm U MOXET MHOIFOKPaTHO cTepunmsoBaTbcs 6e3
noTepu CBOMX CBOWCTB.

Pabouas yactb: Lmnubl obnagatoT cneumanbHbiMu pabovmmmn Yactamu,
afanTMpoBaHHLIMU ANSA pas3nUyHbIX 3adad. [ns cHATUSA nuraTyp MCnosnb3yeTca
TOHKasd, ToYHasa paboyas 4YacTb, KOTOpasa NO3BONSAET Nerko NoaaeBaTb N yoansTb
nuratypsbl. [Ana cHATUS BpekeToB ncnonb3yetcsa 6onee MaccuBHast U MOLLHas
paboyas YacTb, KoTopas obecnevmBaeT HageXHbI 3axBaT U yaaneHme 6pekeToB
0e3 noBpexaeHnsa amanu.



e Pyuku: Pydkun wmnuos nmeroT cneyunansHoe NOKpbITUE NN TEKCTYPY,
obGecneynBaroLLyto YCTOMUYMBOE CLENIEHNE U KOMOPTHOE UCMNOSb30BaHNE BPaYoM.
OpProHOMUYHbIN AN3alH pyYeK NOMOraeT yMEHbLUNTb YCTanocTb pyK Npu
AnvTensHon paborTe.

e PasHoobpasne Tunos: CyLiecTByeT HECKOMbKO TUMOB LUMMLOB AN Pa3fnUYHbIX
aTanoB paboTbl C BpekeT-cnctemamu. Hanpumep, Wunupl 4nNa CHATUS nuraTtyp,
LMNUbI AN CHATUSA BpekeToB, WUMLbI AN CHATUSA KepamMu4eckmx OpekeToBs, a Takke
cneumanbHble Wunubl A4ns paboTbl ¢ 3CTETUYECKMMUN BpeKeT-cCucTEMaMMU.

e besonacHocTb: Wnnubl AnNg CHATUS OPTOAOHTUYECKNX NUraTyp u BpekeToB
paspaboTtaHbl ¢ y4eToM 6e3onacHocTu nauymeHTa. OHM NO3BONSAT NPOU3BOAUTL
MaHunynsaumm 6e3 nospexaeHuss 3ybHon amanu u geceH, obecnednsasa 6esonacHoe
N 3 peKTUBHOE CHATUE OPTOLOHTUYECKMX annapaTos.

Ctomartonoruyeckue Wmnupbl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U OPEKeTOB SBNAIOTCS
BaXXHbIM MHCTPYMEHTOM B apceHarne optoaoHTa. OHn obecneumBaloT TOYHOCTb, KOHTPOSb
1 yoo6CcTBO Npu BbINOMHEHUN NpoLeayp, CNOCOOGCTBYS yCNELWHOMY 3aBEPLUEHMIO NleYeHns
n obecne4dnBas KomgopT 1 6e30nacHOCTb ANA NauneHTa.



LLinnubl ¢ NIOCKUM HOCOM, AN crmbaHna NpPoBOJIOK U Ayr A0
0,7 mm/.028, 130 mm

ApT. HSL 380-13

LLnnubl ¢ nockum HocoM, ans crubaHmst nposonok n gyr 4o 0,7 mm /.028, 130 mm

OnucaHue

LnMnubl ¢ NNOocKkMmMm HocoMm, AnA crmbaHua nposonok u ayr go 0,7 mm / .028, 130 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMN MHCTPYMEHTAMU, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



LLinnubl Young opTOAOHTMYECKUE ANA crubaHus, neTnu ans
TBepaou nposonoku Ao 0,7 mm,130 mm

ApT. HSL 372-13

LWnnubl Young opTogoHTUYECKne ans crmbanunsa, netnm ans teepgon nposonoku o 0,7 mm,130
mm(Karl Hammacher GmbH (Fepmanus))

OnucaHue

Wunubl Young opToaoHTUYECKUE Ana crmbaHusa, neTnu Anst TBepaon npoBONokKu Ao
0,7 Mmm,130 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LlLnnubl Weingart nnockoryoblie opTogoHTUYECKUe Ans
NPOBOSIOK U nuratyp, 60°, nUMHreanbHbIE,
0,56x0,70MmMm/0,022x0,028, 185mMm

ApT. HSL 2728-18

Wnnubl Weingart nnockorybble OpTOAOHTUYECKME AN MPOBOSIOK U nuratyp, 60°, NMHrBanbHble,
0,56x0,70mm/0,022x0,028, 185MMm

OnucaHue

Wunubl Weingart nnockorybbie opToaoHTUYECKME ANns NPOBONOK U nuraTtyp, 60°,
nuHreanbHble, 0,56x0,70mm/0,022x0,028, 185mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepuCcTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

e Pa3amepbl 1 popma: OpTOAOHTUYECKME LUMMLIbI-KYCAYKM MMEIOT KOMMaKTHbIE
pasMepbl U 3PrOHOMUYHY POPMY, YTO obGecrnednBaeT yao6CTBO UCTONb30BaHUS U
TOYHOCTb Npu obpeske NPOBOMOKK M APYrnx Matepuano. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOObI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTMYECKUM NOTPEBGHOCTSM.

e Martepuan: 3Tu WMNUbl M3roTaBNMBAOTCH U3 BbICOKOKAYECTBEHHOW HEp)KaBeoLLEN
cTanu, 4to obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTONYMBOCTb K
KOpPO3uK. BbicokokayecTBEHHbIE MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO Ans NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpaKTUKeE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



Lnnubi Oliver ana cHATUA 6aHAAXHbLIX Konew ¢ CMeHHbIMM
ynopamun,135 mm

ApT. HSL 336-13

Wnnupe! Oliver gns cHATMS BaHaaXHbIX Konew, ¢ CMEHHbIMK ynopamu,135 mm
OnucaHune

CneunanbHo paspaboTtaHbl Ansa 6eICTPOro n 6€30MacHOro CHATUSA Konew, MOMApOoB.
KoHcTpyKkuusa n ceoncTsa:

» OgHa paboyas YacTb LWMMNLUOB BbIMNOMHEHA B BUAE NMAacTMKOBOW OMOPHOWM NiioLanku,
BTOpasi — 3a0CTpeHHasa MmeTannmyeckas.

* [MnacTukoBasn nogyLlka siIBNSeTCs CMEHHOWM YacTbio U MOXET 3aka3blBaTbCA OTAENbHO.

MpumeHeHne:

3aocTpeHHas paboyas yacTb 3auennsaeTcsa 3a NpMaecHeBOKW kpan Konbua. Nnactukosas
nogyLuKka onMpaeTcs Ha

OKKIMHO3MOHHYI0 NMOBEPXHOCTb 3y6a. AKKypaTHO CXXnmas Wmnubl, 40OMBAOTCS NOLABUKHOCTM
Konbua 1 CHUMatoT ero. [JaHHble AeNCTBUS NPOBOLSAT C JIMHIBaNbHOM U BECTUBYNSAPHON
CTOPOH.



Lnnubl Oliver-Hammacher ansi cHATUA 6aHAaXHbIX Konew, ¢
3aMeHAeMbIMM HAaKOHeYHUKamMu , 135 mm

ApT. HSL 221-12

Wunubl Oliver-Hammacher ona cHaTus 6angaxHbIX Konew, ¢ 3aMeHsieMbIMU HaKOHeYHnKkamu , 135
MM

OnucaHue

Wunubi Oliver ans cHATUA GaHAAXHbIX Konew ¢ CMeHHbIMU ynopamu,135 mm.

CTtomaTonormyeckme Wunubl Ans CHATUS OPTOAOHTUYECKMX NUraTyp U BPeKeToB - 3TO
cneumanuanpoBaHHble MHCTPYMEHTbI, UCMONb3yeMble B OPTOAOHTUM AN yaaneHus
PasnnYHbIX KOMMNOHEHTOB GpekeT-cucTemM. OHM NpeaHa3HaYeHbl A TOYHOMO U
6e3onacHoro CHATUS nuratyp u 6pekeToB, MUHUMU3NPYS AMCKOMAOPT NaumeHTa u
npenoTepallas NoBpexaeHne 3y60B 1 OKpYXakoLLUX TKaHEN.

OcHoBHble XapakTepucTtukn WwunuoB anda CHATUA OPTOAOHTUYECKUX Nnratyp n 6peKeTOBI

e Pasmepbl n popma: LLnnupbl MET KOMNAaKTHbIE pa3mMepbl 1 3ProHOMUYHYIO hopMY,
4yTO 0bGecneyvmBaeT ygobCTBO MCNONb30BAHNA N TOYHOCTbL BO BPEMS NpoLEeaypbl
cHaTusA. VX aM3anH agantupoBaH Ang paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e Martepuan: N3roTaBnmBatoTCA U3 BbICOKOKAYECTBEHHOWN HEpPXXaBetoLLEeN CTanun, Yto
obecneynBaeT NPOYHOCTb, 4ONTOBEYHOCTb U CTEPUNBHOCTb MHCTPYMEHTA.
MaTtepuan yCTon4mB K KOPPO3nn U MOXET MHOIOKPaTHO cTepunmnaoBaTbcs 6e3
noTepun CBOMX CBOUCTB.

e Pabo4ag yactb: Lnnupl o6nagatoT cneynanbHbIMM pabounmm YacTamu,
afanTMpoBaHHLIMU ANSA pasnUyHbIX 3adad. [ns cHATUA nuraTyp MCnonb3yeTca
TOHKasi, ToOYHasa paboyas YacTb, KOTopas NO3BOSISIET NErko NoaaeBaTb U yaansaTb
nuratypsbl. [Ana cHATUS BpekeToB ncnonb3yetcsa 6onee MaccuBHas U MoLLHas



paboyasi yacTb, kKoTopas obecnevnBaeT HageXHbIN 3axBaT U yganeHue bpekeToB
6e3 noBpexaeHus amanu.

e Pyukn: Pyykn WwmnuoB nmeroT cneumanbHoe NoKpbITUE Ui TEKCTYPY,
obecneynBaroLLyto YCTOMUYMBOE CLENIEHNE U KOM(POPTHOE UCMNOSb30BaHNE BPaYOM.
OProHOMUYHbLIN OM3aNH PyYEK MOMOraeT YMEHbLUNTb YCTanoCTb PyK Npu
AnvTensHon paborTe.

e PasHoobpa3sne TnnoB: CyLlecTByeT HECKOSIbKO TUMOB LUMMLOB ANS PasfnyHbIX
aTanoB paboTbl ¢ bpekeT-cucteMamu. Hanpumep, Wmnusl 4nsa CHATUSA nuraTyp,
LWMNUbl AN CHATUSE OpeKeToB, LWMMLUbI ANs1 CHATUSA KepamMuyecknx 6pekeToB, a Takke
crneumarnbHble Wunubl Ang paboTsbl C 3CTETUYECKMMU BpeKkeT-cucTtemamu.

e besonacHocTb: LLunubl 4na CHATUS OPTOAOHTUYECKMX NUraTyp n 6pekeToB
paspaboTtaHbl ¢ yyeToM 6e3onacHocTu nauymeHTa. OHM NO3BONSAT NPON3BOAUTL
MaHunynsaumm 6e3 nospexaeHus 3ybHon amanu n geceH, obecnednsasa 6esonacHoe
N 3 PEKTUBHOE CHATUE OPTOOOHTUYECKMX annapaTos.

Ctomartonoruyeckue Wmnupbl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U OPEKeTOB SBNAIOTCS
BaXXHbIM MHCTPYMEHTOM B apceHarne optogoHTa. OHn obecneumBaloT TOYHOCTb, KOHTPOSb
1 yoo6CcTBO Npu BbINOMHEHUN NpoLeayp, CNOCOBCTBYS yCNeLWHOMY 3aBEPLUEHMIO fleYeHuns
n obecne4dnBas KomgopT 1 6e3o0nacHOCTb ANA NaumeHTa.



LlLnnubl Weingart nnockoryoblie opTogoHTUYECKUe Ans
npoBonok u nuratyp 0,55x0,70mm, 135mm

ApT. HSL 2723-13

Wnnuel Weingart nnockorybble opTogoHTMYeckme gnga nposonok u nuratyp 0,55x0,70mm, 135Mm
OnucaHue

Wunubl Weingart nnockorybble opToaoHTMYECKME NSl NPOBONOK U nuratyp
0,55x0,70Mmm, 135mMMm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNyNsSUMK ¢ pasnmMyHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adaqam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LLinnubl opTOoAOHTMYECKUE ANA yaaneHusa opeketoB, 130 Mm,

ApT. HSL 2227-13

LLnnubl opTogoHTU4eckmne ansa yaaneHusa 6peketos, 130 mm,
OnucaHue

Lnnubl opToaoHTMYECKUe ansa yaaneHuns opeketos, 130 Mm,.

CTtomatornormyeckue Wunubl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U GpeKkeToB - 3T
cneunanmanpoBaHHble UHCTPYMEHThI, UCMOMb3yeMble B OPTOAOHTMM ANA yaaneHus
PasnMYHbIX KOMMOHEHTOB GpekeT-cucteM. OHU NpeAHa3Ha4YeHbl A1 TOYHOTO U
6e30nacHOro CHATUA nNuratyp 1 6pekeToB, MUHUMU3UPYS AUCKOMAOPT NauueHTa u
npefoTBpallasi noBpexaeHne 3y60B 1 OKPYXKatoLLMX TKaHEe.

OcHoOBHbIE XapaKTepnUCTukn WnnuoB AnAa CHATUA OPTOAOHTUYECKUX nnratyp 1 6peKeTOBZ

e Pasmepsbl 1 dopma: Lmnubl MMET KOMNAKTHbIE pasMepbl U SPrOHOMUYHYIO hopmy,
4yTo obecneumBaeT yaobCTBO MCNONBb30BaHUA 1 TOYHOCTb BO BpeMs npouenypbl
cHATUSA. VX gu3anH aganTupoBaH Angd paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e Martepunan: N3rotTaBnmBaloTCA 13 BbICOKOKAYECTBEHHOW HEpXXaBetoLLen cTanun, 4to
obecne4vnBaeT NPOYHOCTb, JONTOBEYHOCTb U CTEPUNBHOCTb MHCTPYMEHTA.
MaTtepuan yCcTon4mB K KOPpO3nm U MOXET MHOIFOKPaTHO cTepunmsoBaTbcs 6e3
noTepu CBOMX CBOMCTB.

e Pabo4aga yactb: Lnnusl obnagatoT cneynanbHbIMM paboyunmMm YacTamu,
afanTUpoBaHHbIMY ANSA pasnuyHbIX 3adad. [ns cCHATUA nuraTyp MCnonb3yeTca
TOHKasi, TOMHasa paboyas YacTb, KOTopasi NO3BOSISIET Nerko nogaeBaTb U yaansaTb
nuratypel. Anga cHATUS BpekeToB ncnonb3yetca 6onee MaccuBHas U MoLLHas
paboyas YacTb, KoTopas obecnevmBaeT HageXHbI 3axBaT U yaaneHme 6pekeToB
6e3 noBpexaeHus amanu.

e Pyukn: Pyykn WmnuoB nmeroT cneumanbHoe NoKpbITUE Ui TEKCTYpY,
obecne4vnBaloLLy0 YCTOMYMBOE cuensieHne N KOMOPTHOE UCMNOSb30BaHNE BPaYOM.



OProHOMUYHbLIN AM3aNH PyYeK MOMOraeT YMeHbLNTb YCTarnoCcTb PyK Npu
AnvTtensHon paborTe.

e PasHoobpasune Tnnos: CyLlecTByeT HECKOSTbKO TUMOB LUMMLOB ANS PasfuyHbIX
aTanoB paboTbl C BpekeT-cnctemamu. Hanpumep, Wunupl 4nNa CHATUS nuraTtyp,
LWMNUbl NS CHATUS BpekeToB, WKMMUbl ANS CHATUS KepaMudecknx bpekeToB, a Takxke
cneumaneHble Wunubl A4ns paboTbl ¢ 3CTETUYECKMMUN BpeKkeT-cCucTeEMaMMm.

e besonacHocTb: WWnnubl ANS CHATUS OPTOAOHTUYECKUX NuraTyp u bpekeToB
pa3paboTaHbl ¢ y4eToMm 6e3onacHocTu nauneHta. OHM NO3BONAKT NPON3BOANTL
MaHunynaumm 6e3 nospexaeHnsa 3yoHom amanu un geceH, obecneuynsasa 6esonacHoe
N 3ppeKkTMBHOE CHATUE OPTOAOHTUYECKUX annapaTos.

CTtomatonormyeckume LnnLbl Ansi CHATUS OPTOAOHTUYECKUX NuraTyp 1 GpeKkeToB sSIBNAIOTCA
BaXKHbIM MHCTPYMEHTOM B apceHarne opTofoHTa. OHu obecnevnBatoT TOYHOCTb, KOHTPOSb

1 yao6CTBO Npy BbINOMHEHUM NPOLIEAYP, CMOCOBCTBYS YCMNELIHOMY 3aBEPLUEHUIO NEYEHUS]

n obecneunBas KOMopT 1 BesonacHOCTb AN NauneHTa.



LlLnnubl Angle / Bird Beak ans crubaHusa npoBonokK v ayr Ao
0,76 mm / 0,030", 125 mm

ApT. HSL 4015-13

Wnnubl Angle / Bird Beak gns crubanusa nposonok u ayr o 0,76 mm / 0,030", 125 mm
OnucaHue

Wunubl Angle / Bird Beak ansa cru6anmsa nposonok u gayr no 0,76 mm / 0,030", 125
MM.

OpTOAOHTUYECKME LUMMLIbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNyNsSUMK C pasnmMyHbIMU OPTOAOHTUYECKUMUN MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNM
PasnnYHbIX OPTOAOHTUYECKMX NpoLieayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

o Pasmepbl 1 popma: OpTonegnyeckmne Wmnubl UMEKT KOMMaKTHbIE pa3Mepbl 1
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adaqam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



lWnnubl Jarabak opTtoaoHTU4YecKue Ansa uarmdbaHna NpoBONOK,
135 mm, po 0,5 mm / 0,020 @

ApT. HSL 388-13

LWwnnubl Jarabak optogoHTuyeckue ans narnbanusa nposonok, 135 mm, oo 0,5 mm / 0,020“ @
OnucaHue

Wunubl Jarabak opTogoHTMYeckmne ana narmnéaHusa nposonok, 135 mm, go 0,5 mm /
0,020 @.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNyNsSUMK ¢ pasnmMyHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adavam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



NMoactaska anga wunuosB "Hunebeck" anuHa 155 mm X BbicoTa
120 mm, 6 1/8 x 4 3/4

ApT. HSL 958-02

[—

MoacTtaeka ansa wunuos "Hunebeck" gnvHa 155 mm x Bbicota 120 mm, 6 1/8 x 4 3/4 (Karl
Hammacher GmbH (lepmaHus))



luvnubl Aderer-Hammacher optogoHTU4Yeckue, Tpexnanbie 2:1
90°, ana dopMMpPOBaAHUSA XKECTKOU NPOBOSIOKU U Ayr Imax
0,9mMm/.035%, 120 mm

ApT. HSL 4192-12B

LWunubl Aderer-Hammacher optogoHTnyeckme, Tpexnansie 2:1 90°, ans dopMUpoBaHns KeCTKOM
nposonokn n gyr dmax 0,9mm/.035%, 120 mm

OnucaHue

Wunubl Aderer-Hammacher optogoHTnyeckue, Tpexnansie 2:1 90°, ansa
cdopmMupoBaHuMA xecTkon npoBonoku n ayr max 0,9mm/.035% 120 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, NCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMn Kak npoBOJI1OKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,MX LMnNUOB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adadam.

e Matepuan: 3Tu WunNLUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Nx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO A1 NogAepXaHns
TUTNEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



LLnnubl ana crm6baHua nposonok u ayr ao 0,6 mm / 0,024 G,
130 mm

ApT. HSL 417-13

Wnnuel gna crnbanHns npososiok u gyr 4o 0,6 mm / 0,024 &, 130 mm

OnucaHue

Wunubl ana crubaHmsa nposonok u ayr o 0,6 mm / 0,024“ @, 130 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMN MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOOHTUN ONA o6pe3|<l/| n
MaHUnNynaunnm c pasimimdyHbiMn OPpTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJI1OKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

Pa3mepsbl n popma: OpTonegnyeckme Wwunubl UMerT KOMNaKTHbIE pa3mepsbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

MaTtepuan: 3Tu Wunupbl N3roTaBNMBaOTCA U3 BbICOKOKAYECTBEHHON HEPXKaBEOLLEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

3axsat v ygepxaHue: Wnnubl obnagatoT cneynanbHbIMU YentoCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



luvnubl Aderer opToaoOHTUYECKME, TPEXNanble Ans
dopmMmupoBaHua NnpPoBoOsNIOKKN n ckod @0,36mm/0,4mm, 115 mm

ApT. HSL 411-11

LLwnnubl Aderer optogoHTMYeckne, Tpexnanbie Ans dopM1MpoBaHNA NPOBOSIOKM U CKOD
20,36MMm/0,4MM, 115 MM

OnucaHue

Wunubl Aderer opToooHTUYECKMe, Tpexnanbie Ansi popMupoBaHUs MPOBOJIOKU U
cko6 @0,36mm/0,4Mm, 115 Mmm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



3axunmbl Mathieu ana optoaoHTU4Yeckon nuratypbl, 140Mm

ApT. HSL 2741-14

3axxumbl Mathieu gns optogoHTUdeckon nuratypbl, 140Mm
OnucaHue

3axumbl Mathieu gna optoaoHTUYeckon nuratypbl, 140MmMm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE Kak KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM AN 06pesku n
MaHMNYNSUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HayveHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOMHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTepPUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepsbl n hopma: OpToneanyeckme LWnNLbl UMeT KOMMNAKTHbIE pa3mMepsbl 1
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
npw BbINOSTHEHUM pa3nuyHbIX npoueayp. OHM MOTyT MMETb pasnuyHble ANNHBI U
n3rndbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3aJayam.

e MaTepuan: 3Tu WMNUbI U3roTaBMMBAKOTCS U3 BbICOKOKAYECTBEHHONM HEPKaBEOLLIEN
cTanu unu gpyrmx MeQULMHCKMUX CNaBoB, YTo obecneunBaeT nx NPoOYHOCTb,
AONTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3uK. BbicOkokayecTBeHHbIe MaTepuarbi
Takke No3BOMNAOT CTEPUM30BaTb UHCTPYMEHTLI, YTO BaXKHO AN1S noaaepKaHus
TMINEHBI.

e 3axBat v yaepxaHue: LLmnubl obnagatoT cneumnanbHbIMU YenCTAMU, KOTopble
obecneynBaloT HaAEXHbIN 3axBaT U yaep)kaHne opToneanyeckmx MaTepumanos.
PudneHble nnu 3ydyaTtble NOBEPXHOCTM YeniocTen npegoTBpaLlatoT CKONbXEHME U
NO3BOMSIOT TOYHO KOHTPONMPOBAaTL NOJIOXKEHNe MaTepurana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LWNMNLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponctBamu. Kaxxabii TUN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUSA
cneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



LlLnnubl De La Rosa (fe Jla Poca) ana ¢oopmoBaHus ayru, oo
0,5mm /0,020, 120 mm, TBepaOoOCnaBHasA BCTaBKa

ApT. HSL 4292-13

Wnnuel De La Rosa (e Jla Poca) ana cdopmoBanusa gyrm, go 0,5 mm / 0,020, 120 mm,
TBEpOOCNnaBHasi BCTaBka

OnucaHue

Wunubl De La Rosa (Oe Jla Poca) ana dopmoBaHua ayrm, ao 0,5 mm / 0,020, 120 mm,
TBepAaocnnaBHaA BCTaBKa.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrux MeQULMHCKMUX CMNaBoB, YTo obecneunBaeT nx NPoYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaep)KaHNe OpTONeANYECKUX MaTepMaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOpPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponctBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUS
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LlLnnubl Nance ana crmubanma nposornok n ayr go 0,7 mm / 0,028,
130 mm

ApT. HSL 415-12

Wnnuel Nance gns crmbanmns nposonok u gyr go 0,7 mm / 0,028, 130 mm
OnucaHue

Wunubl Nance ansa crubanusa nposonok u ayr ao 0,7 mm / 0,028, 130 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMn Kak npoBOJIOKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbIMOJTHEHNN
pas3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNuoB:

e Paamepbl u hopma: OpTonegmyeckme WMMLbl UMEKT KOMMAaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, Y4TOObI COOTBETCTBOBATbL Pa3HbIM OPTONEAMYECKUM 3a4a4aMm.

e Matepuan: 3Tn WmMnNuUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu nnn gpyrux MeguumMHCKUX CnnaBoB, YTo obecnevmBaeT Nx NPOYHOCTb,
AONTOBEYHOCTb N YCTOMYNBOCTb K KOPPO3nn. BbiCOkOKa4yeCcTBEHHbIE MaTepuarnbl
TaKke NO3BOMST CTEPUNN30BATb MHCTPYMEHTbI, YTO BaXKHO AN NoAAepXaHUs
TMIrneHbI.

e 3axsart v yaepxanue: LLnnubl obnagatoT cneynanbHbIMU YentCcTAMKU, KOTopble
obecneunBaoT HageXHbIN 3axBaT U yaepXaHue opToneamyecknx Matepmanos.
PudoneHbie nnun aybyartbie NOBEPXHOCTM YEMOCTEN NPeaoTBPaLLAOT CKOMNbXEHNE U
MO3BONAT TOYHO KOHTPONMPOBaTb NOMOXeHWe MaTepuana.



e Pyykn: Pyyku wmnnuoB MMeT 3proHOMUYHbLIN AM3aniH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom ans ynyydweHns cuenneHnsa. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMN.

e Tunbl wunuos: CyLecTByeT HECKONBKO TUMOB OpTONeANYeCKUX LNMLIOB, BKOYas
Wwmnubl Ans ooOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xXuma n yaepxaHns
MOCTOB, a Takxke Wmnubl Ans paboTbl C pa3nmMyHbIMNU OPTONEANYECKUMU
ycTponcTBamu. Kaxxabii TUN MHCTPYMeHTa pa3paboTaH Ang BbIMNOSHEHUS
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e  ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble MogEeNM WMNLOB MOTYT UMETb
AONONHUTENbHbIE PYHKUNK, TaKUe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ MaHUNyNAUUAMUN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTn paboThbl.

OpToneanyeckre yaepxveatoLime n hopmupyome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtorora-optonega. OHu o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBo Npu paboTe ¢ opToneanyeckuMmy maTepuanamMmm, YTo crnocobeTeyeT
ycneLwHOMY BbIMOSHEHMIO Npoleayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
nauneHToB.



LlLnnubl ana crmbaHns NnpoBOSIOK, aBTOMaTU4ecKkas rmoka c
warom 1,0 mm, go 0,53 x 0,64 mm / 0,021 x 0,025, 125 mm

ApT. HSL 4244-13

Wunubl ans crubaHmsa NpoBonok, aBTomaTuyeckast rmbéka ¢ warom 1,0 mm, go 0,53 x 0,64 mm /
0,021 x 0,025, 125 mm

OnucaHue

Wunubl ansa crmbaHna NpoBOSIOK, aBTOMaTnyeckasa rubka ¢ warom 1,0 mm, go 0,53 x
0,64 mm / 0,021 x 0,025, 125 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKN, TaKKe U3BECTHbIE KaK KpaMMOHbI, SIBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3yeMbIMU B OPTOAOHTUM ANt 06pesku n
MaHUNYNAUMK C pasnmMYHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans o6ecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Paamepbl u hopma: OpTonegmyeckme WMnLbl UMEKT KOMMaKTHbIE pa3Mepbl U
pasHoobpasHyto oopmy, 4To obecneunBaeT yaobCcTBO MCNOSMb30BAHUA U TOYHOCTb
Npv BbINOSIHEHUN pas3nuyHbIX npoueayp. OHW MOryT MMETb pasnuyHble ASINHbI U
n3rnbbl, YTOObI COOTBETCTBOBATL Pa3HbIM OPTONEAMYECKMM 3a4a4am.

e Matepuan: 311 WMNUbl N3roTaBnMBaOTCS U3 BbICOKOKAYECTBEHHOW HEPXKaBEOLLIEN
cTanu unu gpyrmx MeQULMHCKMUX CNnaBoB, YTo obecneunBaeT nx NpoYHOCTb,
AONTOBEYHOCTb N YCTOMYMBOCTb K KOPPO3nn. BbiCOkOKa4eCTBEHHbIE MaTepuarnbl
Takke No3BONSAKT CTEPUIM30BATL MHCTPYMEHTLI, YTO BaXKHO 4118 NOAAEPKaHUSA
TMrneHbI.

e 3axsart u ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YECTAMKU, KOTOpbIe
obecneynBaoT HaAEXHbIN 3axBaT U yaepXKaHNe OpTONeANYECKUX MaTepUaros.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



lWuvnubl Aderer-Hammacher optoaoHTU4Yeckue, Tpexnanbie 1:2
90°, nuHreanbHble ana coopMMpoBaHUA NPOBOSIOKKU N Ayr @max
0,4mMMm/.016, 165 mm

ApT. HSL 4111-16A

LWunubl Aderer-Hammacher optogoHTuyeckme, Tpexnansie 1:2 90°, nuHreasnbHble Ans
dopmMumpoBaHus npoBonoku n gyr dmax 0,4mm/.016%, 165 mm

OnucaHue

Wunubl Aderer-Hammacher optogoHTuyeckue, Tpexnanbie 1:2 90°, nuHreanbHbIe
ans coopmupoBaHusa npoBonoku n ayr @max 0,4mm/.016%, 165 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe U3BECTHbIE KaK KpaMIOHbI, ABNAOTCA
cneunanbHbIMMU MHCTPYMEHTAMU, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasiimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TakKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pas3nnyHbIX OPTOAOOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxKmearowmx n (*)OpMI/Ipy}OLLI,VIX LnMnNUoB:

e Pasmepbl 1 dopma: OpTonegnyeckume Wmnubl MUMEKT KOMMNAaKTHbIE pa3Mepbl U
pasHoobpasHyto bopmy, 4To obecnednBaeT yaobCTBO MCNOSMb30BAHUA U TOYHOCTb
Npw BbINONHEHUM pa3nuyHbIX npoueayp. OHM MOryT MMETb pasfnUYHbIe ANUHbI U
N3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEeANYECKUM 3adavam.

e Matepuan: 3Tu WunLUbl M3roTaBnMBaOTCA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unun gpyrux MeguumMHCKUX CnnaBoB, YTo obecneyvmBaeT Mx NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MMK. BbICOKOKA4YEeCTBEHHbIE MaTepuansl
TaKke NO3BOMSAT CTEPUIN30BATbL MHCTPYMEHTbI, YTO BaXKHO ANl NogAepXaHns
TUIMEHbI.



e 3axsart v ygepxanue: LLnnubl obnagatoT cneynanbHbIMU YeNCTAMU, KOTOpble
obecneunBaloT HageXHbIN 3axBaT U yaepXaHue opTonegmyecknx Matepmanos.
PudoneHbie nnun aybyatbie NOBEPXHOCTM YEMOCTEN NPeaoTBpaLLatoT CKONbXEHNE U
NO3BOJIAKOT TOYHO KOHTPONMPOBATL MOSMOXeHe MaTepuana.

e Pyykn: Pyyku wmnnuoB UMeT S3proHOMUYHbBIN AM3aiH 1 MOTYT ObITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yny4dweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM UCMOMb30BaHUMW.

e Tunbl wWunuos: CylecTByeT HECKOMBbKO TUMOB OPTONEeANYECKMX LLNMLIOB, BKNOYas
Wwmnubl Ans oOpMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke LWmnubl A4ns paboTbl C pa3fMyHbIMU OPTONEeANYECKUMU
ycTponctBamu. Kaxxabii TMn MHCTpYMeHTa pa3paboTaH Anga BbINOSIHEHNS
crneumduyecknx 3agad B npoLecce opToneanyeckoro fieYeHums.

o ®yHKUMOHaNbHbIE 0COB6EHHOCTN: HekoTopble Mogenu WMNUoB MOryT UMeTb
AONONHUTENbHbIE PYHKLUNN, TaKUe KaK perynupoBka AaBneHus gns 6onee To4HOro
KOHTPOMS HaZ MaHUMynNAUnAMU, BO3MOXHOCTb CMeHbl pabounx Yyacten ns pasHblxX
npoueayp v apyrve ynyyleHus, HanpasreHHble Ha NoBblleHne 3aPPEKTUBHOCTU U
©e3onacHocTu paboTbl.

OpToneauyeckue yaepxvsatoLme 1 popMmpytoLLne LLMMLbI ABMATCA He3aMeHUMbIMU
WHCTPYMEHTaMM B apceHarne crtomatornora-optonega. OHu oGecneunBaoT TOYHOCTb,
KOHTpOIb 1 YA06CTBO Npu paboTe ¢ opToneaMyeckuMy matepuanamm, 4To cnoco6eTeyeT
yCrneLHOMY BbIMOJTHEHMIO NpoLieayp 1 obecneynsaeT komdopT 1 6e3onacHoOCTb Ans
naLuneHToB.



lnnubl Wilhelmy ana cHATUA NUMHrBanbHbIX OpekeToB, S-
o6pa3Hble 170 mm

ApT. HSL 324-17

Wnnuel Wilhelmy ansa cHATua nuHreanbHbix 6peketoB, S-o6pasHbie 170 mm
OnucaHue

Wunubl Wilhelmy ana cHATUA NUHrBanbHbIX OpekeToB, S-ob6pa3Hblie 170 mm.

CTtomaTonormyeckme Wunubl Ans CHATUS OPTOAOHTUYECKMX NUraTyp U BPeKkeToB - 3TO
cneumanuanpoBaHHble MHCTPYMEHTbI, UCMONb3yeMble B OPTOAOHTUM AN yaaneHus
PasnUYHbIX KOMMNOHEHTOB GpekeT-cucTemM. OHM NpeaHa3HaYeHbl AN TOYHOMO U
6e3onacHoro CHATUS nuratyp n 6pekeToB, MUHUMU3NPYS AMCKOMAOPT NaumeHTa u
npenoTepallas NoBpexaeHne 3y6oB 1 OKpYXaloLUX TKaHeN.

OcHoBHble XapakTepucTtukn WwunuoB anda CHATUA OPTOAOHTUYECKUX Nnratyp n 6peKeTOBI

e Pa3smepbl 1 opma: LLunubl MMET KOMMNAaKTHbIE pa3Mepbl U SProHOMUYHYIO hopmy,
4yTo obecneumBaeT yaobCTBO MCMONb30BaHUSA 1 TOYHOCTb BO BpeMsi npouenypbl
cHAaTuA. X gusanH agantuposaH Ang paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e Martepunan: N3rotaBnmBaloTCA U3 BbICOKOKA4YECTBEHHOW HEpXXaBetoLLen cTanun, 4to
obecneynBaeT NPOYHOCTb, AONITOBEYHOCTb U CTEPUNIBHOCTb MHCTPYMEHTA.
MaTtepuan yCcTon4mB K KOPpO3nm U MOXET MHOIFOKPaTHO cTepunmsoBaTbcs 6e3
noTepu CBOMX CBOWCTB.

e Pabouasga yactb: Lnnupl o6nagatoT cneynanbHbIMM pabounmm YacTamu,
afanTMpoBaHHLIMU ANSA pas3nUyHbIX 3adad. [ns cHATUSA nuraTyp MCnosnb3yeTca
TOHKasd, ToYHasa paboyas 4YacTb, KOTOpasa NO3BONSAET Nerko NoaaeBaTb N yoansTb
nuratypsbl. [Ana cHATUS BpekeToB ncnonb3yetcsa 6onee MaccuBHast U MOLLHas
paboyas YacTb, KoTopas obecnevmBaeT HageXHbI 3axBaT U yaaneHme 6pekeToB
0e3 noBpexaeHnsa amanu.



e Pyuku: Pydkun wmnuos nmeroT cneyunansHoe NOKpbITUE NN TEKCTYPY,
obGecneynBaroLLyto YCTOMUYMBOE CLENIEHNE U KOMOPTHOE UCMNOSb30BaHNE BPaYoM.
OpProHOMUYHbIN AN3alH pyYeK NOMOraeT yMEHbLUNTb YCTanocTb pyK Npu
AnvTensHon paborTe.

e PasHoobpasue Tunos: CyLiecTByeT HECKOMbKO TUMOB LUMMLOB AN Pa3fNYHbIX
aTanoB paboTbl C BpekeT-cnctemamu. Hanpumep, Wunupl 4nNa CHATUS nuraTtyp,
LMNUbI AN CHATUSA BpekeToB, WUMLbI AN CHATUSA KepamMu4eckmx OpekeToBs, a Takke
cneumanbHble Wunubl A4ns paboTbl ¢ 3CTETUYECKMMUN BpeKeT-cCuCTEMaMMU.

e besonacHocTb: Wnnubl AnNg CHATUS OPTOAOHTUYECKNX NUraTyp u BpekeToB
paspaboTtaHbl ¢ yyeToM 6e3onacHocTu nauymeHTa. OHM NO3BONSAT NPOU3BOAUTL
MaHunynsaumm 6e3 nospexaeHust 3ybHon amanu u geceH, obecnednsasa 6esonacHoe
n 3 peKTUBHOE CHATUE OPTOQOHTUYECKMX annapaTos.

Ctomartonoruyeckue Wmnupbl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U OPEKeToB SBNAIOTCS
BaXXHbIM MHCTPYMEHTOM B apceHarne optoaoHTa. OHn obecneumBaloT TOYHOCTb, KOHTPOSb
1 yoo6CTBO Npu BbINOMHEHUN NpoLeayp, CNOCOOGCTBYS yCNELWHOMY 3aBEPLUEHMIO NleYeHns
n obecne4dnBas KomopT 1 6e3onacHOCTb ANA NauneHTa.



LLinnubl nnockoryoble ¢ npodenem AdenbhuH, Ana NPOBOSIOK U
ayr oo 0,7 mm /.028, 140 mm

ApT. HSL 487-14

LWnnubl nnockorydele ¢ npodenem OenbduH, ans nposonok u gyr Ao 0,7 mm /.028, 140 mm
OnucaHue

Wunubl nnockoryoblie ¢ npocdenem AenbodhuH, ansa nposonok n ayr Ao 0,7 mm / .028,
140 mm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHMNyNsSUMK C pasnmMyHbIMU OPTOAOHTUYECKMMU MaTepuanamMmm, TakuMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adavam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



lWnnubl How #111, ona ycTaHOBKU U CHATUA AYT, KPHOYKOB U
Apyrux npucnocobneHun, npsambie 140 mm

ApT. HSL 223-14

Wnnubl How #111, onga yCTaHOBKM 1 CHATUA OYr, KPHOYKOB M Apyrnx npucnocobnenun, npsameie 140
MM

OnucaHue

Wunubl How #111, ona ycTaHOBKU U CHATUA AYr, KPHOYKOB U APYrvMX
npucnocoo6neHun, npsmoie 140 mm.

CTtomatornormyeckue LWunubl Ans CHATUS OPTOAOHTUYECKUX NUraTtyp U GpeKkeToB - 3T
cneunanmanpoBaHHble UHCTPYMEHThI, UCMOMb3yeMble B OPTOAOHTMM ANA yaaneHus
PasnMYHbIX KOMMOHEHTOB GpekeT-cucTemM. OHU NpeAHa3Ha4YeHbl A1 TOYHOTO U
6e30nacHOro CHATUA NUratyp 1 6pekeToB, MUHUMU3UPYS AUCKOMAOPT NauueHTa u
npegoTBpallas noBpexaeHne 3y60B 1 OKPYKatoLLMX TKaHEe.

OcHoOBHblE XapaKTepUCTUKM WnNUoB AnAa CHATUA OPTOAOHTUYECKUX Nnratyp 1 6peKeTOBZ

e Pa3smepbl 1 opma: LLunubl MMET KOMMNAaKTHblE pa3Mepbl U SProHOMUYHYIO hopmy,
4yTO obecneyvmBaeT ygobCTBO UCNONb30BAHNA N TOYHOCTb BO BpeEMS npoLeaypbl
cHAaTUA. X gusanH agantupoBaH Ansa paboTbl B OrpaHMYeHHOM NPOCTPaHCTBE pTa.

e MaTtepunan: srotaBnmBatoTCA U3 BbICOKOKAYECTBEHHOW HEpPXKaBetoLLen CcTanu, 4To
obecne4vnBaeT NPOYHOCTb, 4ONTOBEYHOCTb U CTEPUNBHOCTb MHCTPYMEHTA.
MaTtepuan ycTon4mB K KOPpO3nn U MOXET MHOIFOKPaTHO cTepunmnsoBaTbcs 6e3
noTepu CBOMX CBOMCTB.

e Pabo4aga yactb: Lnnusl obnagatoT cneynanbHbIMM paboyunmMm YacTsamu,
afanTUpoBaHHbIMU ANSA pasnuyHbIX 3adad. [ns CHATUA nuraTyp UCnonb3yeTca
TOHKasi, TOMHasa paboyas YacTb, KOTopasi NO3BOSIIET NEerko nogaeBaTb U yaansaTb
nuratypel. Ana cHATUS BpekeToB ncnonb3yetca 6onee MaccuBHas U MoLLHas



paboyasi yacTb, kKoTopas obecnevnBaeT HageXHbIN 3axBaT U yganeHue bpekeToB
6e3 noBpexaeHus amanu.

e Pyukn: Pyykn WwmnuoB nmeroT cneumanbHoe NoKpbITUE Ui TEKCTYPY,
obecneynBaroLLyto YCTOMUYMBOE CLENIEHNE U KOM(POPTHOE UCMNOSb30BaHNE BPaYOM.
OProHOMUYHbLIN OM3aNH PyYEK MOMOraeT YMEHbLUNTb YCTanoCTb PyK Npu
AnvTensHon paborTe.

e PasHoobpa3sne TnnoB: CyLlecTByeT HECKOSIbKO TUMOB LUMMLOB ANS PasfnyHbIX
aTanoB paboTbl ¢ bpekeT-cucteMamu. Hanpumep, Wmnusl 4nsa CHATUSA nuraTyp,
LWMNUbl AN CHATUSE OpeKeToB, LWMMLUbI ANs1 CHATUSA KepamMuyecknx 6pekeToB, a Takke
crneumarnbHble Wunubl Ang paboTsbl C 3CTETUYECKMMU BpeKkeT-cucTtemamu.

e besonacHocTb: LLunubl 4na CHATUS OPTOAOHTUYECKMX NUraTyp n 6pekeToB
paspaboTtaHbl ¢ yyeToM 6e3onacHocTu nauymeHTa. OHM NO3BONSAT NPON3BOAUTL
MaHunynsaumm 6e3 nospexaeHus 3ybHon amanu n geceH, obecnednsasa 6esonacHoe
N 3 PEKTUBHOE CHATUE OPTOOOHTUYECKMX annapaTos.

Ctomartonoruyeckue Wmnupbl Ans CHATUS OPTOAOHTUYECKUX NUraTyp U OPEKeTOB SBNAIOTCS
BaXXHbIM MHCTPYMEHTOM B apceHarne optogoHTa. OHn obecneumBaloT TOYHOCTb, KOHTPOSb
1 yoo6CcTBO Npu BbINOMHEHUN NpoLeayp, CNOCOBCTBYS yCNeLWHOMY 3aBEPLUEHMIO fleYeHuns
n obecne4dnBas KomgopT 1 6e3o0nacHOCTb ANA NaumeHTa.



LLinnubl-Kycayku AUCTanbHbIe C JIOBYLUKON, OPTOQOHTUYECKUE
NIMHrBanbHble, TBEepAOCNfIaBHble BCTaBKU, AN NPOBONOKU @
43-.48Mm, 150 mm

ApT. HSL 3319-14

LLnnubl-Kycadkn gucTarnbHble C JIOBYLLUKOW, OPTOAOHTUYECKME NIMHIBaNbHbIE, TBEPAOCMNAaBHbIE
BCTaBKW, ANsi NpoBonokn & .43-.48mm, 150 mm

OnucaHue

LLnMnubl-Kycavykm gucTanbHbie C TIOBYLIKOW, OPTOAOHTUYECKUE JNINHIBalbHbIE,
TBepAocnfaBHble BCTaBKU, Ansa npoBonokn @ .43-.48mm, 150 mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCa4kn, TakXe N3BECTHbIE KaK KpaMIMOHbI, ABAOTCA
cneunanbHbIMMU MHCTPYMEHTAMM, UCMOJIb3yEMbIMMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepuanamMmi, TaKuMmn Kak npoBOJiOKa U
6pe|<eTb|. OHn npegHa3Ha4deHbl and obecneveHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pa3nnyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepuCcTtukm opToaOHTUYHECKNX LLUMLIOB-KYyCa4eK (KpaMI'IOHOB)I

e Pa3amepbl 1 popma: OpTOAOHTUYECKME LUMMLIbI-KYCAYKM MMEIOT KOMMaKTHbIE
pasMepbl U 3PrOHOMUYHY POPMY, YTO obGecrnednBaeT yao6CTBO UCTONb30BaHUS U
TOYHOCTb Npu obpeske NPOBOMOKK M APYrnx Matepuano. OHU MOTYT UMETb
pasnuyHble ANUHbI U POPMbI, YTOObI COOTBETCTBOBATL Pa3fUYHbIM
OPTOAOHTMYECKUM NOTPEBGHOCTSM.

e Martepuan: 3Tu WMNUbl M3roTaBNMBAOTCH U3 BbICOKOKAYECTBEHHOW HEp)KaBeoLLEN
cTanu, 4to obecneymBaeT UX NPOYHOCTb, AOSITOBEYHOCTb M YCTONYMBOCTb K
KOpPO3uK. BbicokokayecTBEHHbIE MaTepuarbl TakKe rapaHTUPYOT BO3MOXHOCTb
CTepunM3aumm MHCTPYMEHTA, YTO BaXkHO Ans NOAAep)KaHWs TMrneHbl B
OPTOAOHTMYECKOW NpaKTUKeE.



e Pexywme nosepxHocTu: LLnnubl-kycaykn obnagatoT OCTPbIMU PEXYLLMMMN
NOBEPXHOCTAMM, KOTOPble 06ecneunBaloT YACTLIN U TOYHbIN CPe3 NPOBOOKN UK
Apyrmx matepmanoB. HekoTopble MOAENV NMEKOT TBEPAOCNIaBHbIE BCTaBKN Ha
PEXYLLMX KPOMKaX AN yBENNYEHUSI CPOKa CNy>0bl N 3pPEKTUBHOCTUN MHCTPYMEHTA.

e Pyuku: Pyyku lumnuoB MMEKT SProHOMUYHLIW AN3anH 1 cneuyanbHoe MOKpbITUeE Unm
TEeKCTypy, obecnevmBatoLLyo HageXHoe cuenneHne n KoMpopTHOE NCMNONb30BaHME.
OTO NOMOraeT YMEHbLUNTb YCTaNoCTb PyK U NOBbLICUTb TOYHOCTb MaHUMYISLMNA.

e Tunbl Wmnuos-kycayek: CyLecTByeT HECKONBbKO TUMOB OPTOAOHTUYECKUX LLMMLIOB-
Kycauyek, BKoYasa ancTarnbHble Wunubl-Kycaydku, Wwunubl ans obpesku nuratyp,
Wwmnubl ons obpeskun gyr, v Wunubl Ang o6peskn KOHL0B NPOBOSIOKK. Kaxabin Tvn
npegHasHa4vyeH 4nga BbINOSIHEHUA onpefeneHHbiX 3agay B npolecce
OPTOAOHTUYECKOrO NIeYEHU.

e be3onacHocTb: MHOrMe Mogenu LWuUnuoB-Kycayek MMeT 3alUTHbIE MEXaHU3MbI
UNN 3NeMEHTbI, Takme Kak ynosutenn obpeskoB NpoOBOSIOKM, KOTOpbIE
npefoTBpaLLaloT criydanHoe nonagaHve obpeskoB B NONOCTb pTa NauMeHTa, 4Yto
noBbilwaeT 6e30nacHOCTb NpoLeaypsl.

OpTO,EI,OHTI/I'-IeCKVIe LWMnubl-KyCa4dku ABNAKTCA Ba>XHbIM MHCTPYMEHTOM B NpakKTuke
OpTOOOHTA. OHun obecneynBaloT TOYHOCTD, KOHTPOJ1b U y,D,OGCTBO npu o6pe3Ke "
MaHUNynAaunm ¢ opToaoOHTUYECKMMU MaTepunanamm, CI'IOCO6CTByFI yCnelwHOMY BbINOJIHEHUIO
OpPTOOOHTUYECKUX Mpouenyp un obecneunBas KOMpopT 1 6e30nacHOCTb A5 NaUNEHTOB.



lWnnubl Jarabak opTtoaoHTU4YecKue Ansa uarmdbaHna NpoBONOK,
130 mm, go 0,5 mm / 0,020 @

ApT. HSL 3881-14

LWunubl Jarabak optogoHTuyeckue ans narnbanusa nposonok, 130 mm, oo 0,5 mm / 0,020“ @
OnucaHue

Wunubl Jarabak opTogoHTMYeckmne ana narmnéaHusa nposonok, 130 mm, go 0,5 mm /
0,020 @.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNyNsSUMK ¢ pasnmMyHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adavam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMNU OPTONEANYECKUMU
ycTponcTBamu. Kaxxabii TMN MHCTpYMeHTa pa3paboTaH Ang BbIMNOSIHEHUS
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



3axunmbl Mathieu ana opToaoHTUYECKOM NUraTypbl, C 0O4eHb
TOHKUMM KOHUYMKaMu, 140mm

ApT. HSL 2743-14

3axxumbl Mathieu ans opTogoHTUYECKOW NUraTypbl, C O4E€Hb TOHKUMW KOHYMKamu, 140mMm
OnucaHue

3axumbl Mathieu ans opToAoOHTUYECKOU NUraTypbl, C 0O4eHb TOHKUMU KOHYUKaMMU,
140MMm.

OpTOAOHTUYECKME LUMMLbI-KYCaYKW, TaKKe U3BECTHbIE KaK KpaMMOHbI, SBMSHOTCS
cneumarnbHbIMU MHCTPYMEHTaAMU, UCMONb3YyeMbIMU B OPTOAOHTUM AN 06pesku n
MaHUNyNsSUMK ¢ pasnmMyHbIMU OPTOAOHTUYECKUMU MaTepuanamMmm, TakMMmm Kak NpoBosioka u
6pekeTbl. OHM NpeaHa3HaYeHbl Ans obecneyeHnst TOYHOCTU U KOHTPOMS NP BbINOSHEHNUN
PasnnYHbIX OPTOAOHTUYECKMX NpoLeayp.

OCHOBHble XapaKTePUCTUKM OPTOMNEANYECKUX YOEPKMBAOLLMX U (DOPMUPYHOLLMX LLMMLOB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
Npv BbINOSTHEHUN pa3nuyHbIX npoueayp. OHM MOryT MMETb pasnuyHble ASINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adavam.

e Matepuan: 3Tu WunuUbl M3roTaBnMBaOTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX CnnasoBs, YTo obecneymBaeT UX NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BOMAT CTEPUNN3OBATb NMHCTPYMEHTBI, YTO BaXKHO 4SS NOAAEPKAHUS
rMrMeHbl.

e 3axsaT 1 ygepxanue: LLunubl obnagatot cneumansHbIMU YENKCTAMU, KOTOPbIE
obecneunBaloT HaOEXHbIA 3axBaT U yaepxaHue opToneanyeckmx maTtepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



LLnnubl opToaoHTUYECKUE ANA YCTaHOBKU cenapaTtopoB,150
MM

ApT. HSL 266-15

LLnnubl opTogoHTUYeCcKkMe ans ycraHoBku cenapatopos,150 mm(Karl Hammacher GmbH
(Cepmanung))

OnucaHue

LLiMnubl opTOQOHTMYECKME ANsl YCTAHOBKU cenapaTtopoB,150 Mm.

OpTOD,OHTI/I‘-IeCKI/Ie Lnnubl-KyCaykn, TakXe U3BECTHbIE KaK KpaMIOHbI, ABAKOTCA
cneunanbHbIMMN MHCTPYMEHTAMU, UCMOJIb3yEeMbIMN B OPTOOAOHTUN ONA o6pe3|<l/| n
MaHUnNynaunn c pasimimdyHbiMn OPTOOOHTUHECKMMU MaTepunanamMmi, TaKuMn Kak npoBOJiOKa U
6peKeTbI. OHn npegHa3Ha4deHbl and obecnevyeHnsa TOYHOCTU U KOHTPOINA Npn BbINMOJTHEHNN
pas3ninyHbIX OPTOAOHTUYECKUX Npouenyp.

OcHoBHble XapakTepucTtukm optoneanyecknx yaepxxmearowmx n (bOpMI/Ipy}OLLI,MX LnMnNUoB:

e Pasmepbl 1 hopma: OpToneagnyeckme Wmnubl UMET KOMMNAaKTHbIE pa3Mepbl U
pa3HoobpasHyto hopmy, 4To obecneumBaeT ygobCTBO MCNONBb30BAHNA Y TOYHOCTb
npv BbINOSTHEHUN pas3nuyHbIX npoueayp. OHM MOryT NMETb pasnuyHble OSINHbI U
n3rmbbl, YTOOLI COOTBETCTBOBATL Pa3HbIM OPTONEANYECKUM 3adaqam.

e Marepuan: 3Tu Wunubl M3roTaBNMBaKTCSA U3 BbICOKOKAYECTBEHHOW HEPXKABEIOLLIEN
cTanu unu gpyrmx MeguLMHCKMX cnnasoBs, YTo obecrneymBaeT Ux NPOYHOCTb,
AOJTTOBEYHOCTb M YCTOMYMBOCTb K KOPPO3MK. BbICOKOKa4YeCTBEHHbIE MaTepuansl
TakKe NO3BONAT CTEPUNN30OBATb NMHCTPYMEHTLI, YTO BaXKHO OS5 NOAAEPKAHUS
TUrMeHbl.

e 3axBaT 1 ygepxanue: LLunubl obnagatot cneumanbHbIMU YENKOCTAMU, KOTOPbIE
obecneuvnBaloT HagEXHbIM 3axBaT U yaepxaHue opToneanyeckux matepmanos.



PudneHblie nnm 3yb4aTtble NOBEPXHOCTU YentocTeNn NPeaoTBPaLLaOT CKONbXEHNE U
NO3BOMSAKT TOYHO KOHTPONMPOBATL NOJIOXEHME MaTepuana.

e Pyykn: Pyyku wmnnuoB MMeT S3proHOMUYHBIN AM3aiH 1 MOTYT BbITb MNOKPbIThI
crneunarnbHbIM MaTepuanom Ans yrnyydweHns cuenneHnsd. 3To noMmoraet yMeHbLUNTb
yCTanocTb pyK U NOBbILIAET KOMMOPT NPU ANIUTENbHOM MUCMOMb30BaHUMW.

e Tunbl wunuos: CyLecTByeT HECKOMNBKO TUMOB OPTONeANYEeCKUX LLNMLIOB, BKOYas
Wwmnubl Ans oOPMOBKU U aganTauumn KOPOHOK, Wunubl Ang o6xuma n yaepxaHns
MOCTOB, a Takxke Wmnubl 4ns paboTbl C pa3nMyHbIMN OPTONEANYECKUMU
ycTponcTBamu. Kaxkabii TMN MHCTpYMeHTa pa3paboTaH Ang BbiMNOSIHEHUSA
crneundunyeckux 3agad B npouecce opToneanyecKkoro fieyeHus.

e ®yHKUMOHanNbHbIE 0COBEHHOCTN: HekoTopble Mogenu WMNUOB MOrYT UMETb
AONONHUTENbHbIE PYHKLUNK, TakMe Kak perynupoBka AasneHus ans 6onee To4HoOro
KOHTPOMS HaZ4 MaHUNyNAUUAMMN, BO3MOXHOCTb CMEHbI pabounx Yacten ons pasHblx
npouenyp v Apyrue ynydleHus, HanpasneHHble Ha NoBbleHne 3dEKTUBHOCTY U
6esonacHocTy paboThbl.

OpTonegnyeckre yaepxveatoLime n hopmupytome Wnnubl ABASITCS He3aMeHUMbIMM
WHCTPYMEHTaMM B apceHarne ctomaTtornora-optonega. OHM o6ecneunBatoT TOYHOCTb,
KOHTpOrb 1 yao6cTBO Npu paboTe ¢ opToneanyeckuMmy maTepuanamm, YTo crnocobeTeyeT
ycneLwHoOMY BbIMOSIHEHUIO NpoLeayp 1 obecneynsaeT komdopT u 6esonacHoOCTb Ans
NnauneHToB.



Anmartbl (727)345-47-04
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBelueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpag (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89

Poccusa +7(495)268-04-70

Mo Bonpocam npogax v nogaepkkvm obpawianTtecs:

MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanuHuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Juneuk (4742)52-20-81

KasaxcrtaH +7(727)345-47-04

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12

HoBoky3HeLk (3843)20-46-81
Hosi6pbek (3496)41-32-12
HoBocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16
MeTposaBoack (8142)55-98-37
lMckoB (8112)59-10-37

Mepmb (342)205-81-47

Benapychb +(375)257-127-884

PoctoB-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CankT-MNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTonornb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CwmoneHck (4812)29-41-54

Couu (862)225-72-31
Craspononsb (8652)20-65-13
CypryT (3462)77-98-35
ChbIkTbIBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y36ekucrtan +998(71)205-18-59

an.noyta: hrs@nt-rt.ru || canT: https://hammacher.nt-rt.ru/

TonbsTTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
YnaH-Yas (3012)59-97-51
Ypa (347)229-48-12
XabapoBsck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Yura (3022)38-34-83
AxyTek (4112)23-90-97
Apocnaenb (4852)69-52-93

Kuprusmna +996(312)96-26-47


mailto:hrs@nt-rt.ru
https://hammacher.nt-rt.ru/

