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Havnnyuliee ocBelleHne
onepaunoHHOLO NoNA
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MOJTIOKEHUAX FONOBbI XMPYPra Nin npn NCrosb30
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NPOACIKUTENBHOCTb ONepaL 1 NoBbIWas pPUckK. Ana obecneyeHna 3GHeKTUBHOM 1

CTabWUNbHOM PAbOTbI XMPYPrUYECKMX CBETUNBHMKOB BaXXHO 3aiaTb HOBbI STANIOH. {:"



TexHonorna coemeweHnsa ceeTosBbix naTteH (MPST)

[OMOreHHOCTb CBETOBOIO NOJA COXpPaHAETCA npu NOObIX
NOJNTOXKEHNAX rOJTIOBbI XNPYpPra

B cepun HyLED X ncnonb3ayeTca HoBasA TEXHOMOMA CoBMelleHWA cBeToBbIx NaTeH (Multi-Patch Superposition
Technology, MPST), peanun3oBaHHas NOCPEACTBOM MHHOBALIMOHHOTO MPYNAMPOBAHNA INH3.

Karknas rpynra MH3 NO3BOJIAET MOYHNTb HECKOJIbKO Bce cBeTOBbIE MATHA HAaKNaAbIBAOTCA APYr Ha Apyra B
TMOB KPYTJIbIX CBETOBbIX MATEH, o6pa3ywmmx eanHoe onepaynoHHOM nore, (])OpMM pyAa Had MeCToM NpoBeAeHNA
CBETOBOE MATHO. onepaynn efnViHbIN Oﬂ,HOpO):I,HbH;I CBETOBOM nyd.

* OfHO CBETOBOE MATHO * 24 oTEeNbHbIX CBETOBbIX MATHA

OcTaTouHas 0CBeleHHOCTb C TPYOKOM 1 AByMaA Mackamu 100% npu ncnonb3osanun AICS plus, roMmoreHHOCTb
natHa D50/D10 gocturaet 70%. Ha npakTvike MHHOBaLUVIOHHas TexHonorna MPST no3sonseT obecneynTb
YeTKOe 1 OAHOPOAHOE CBETOBOE MOJE MPW M0ObLIX MONOKEHVIAX FOMOBLI XMPYPra BO BpeMs onepaLum.

NPy NOABNEHNUN NPENATCTBIA Ha MyTN CBETOBOIO flyda GOpMa CBETOBOTO MATHA HE M3MEHAETCA, TEHEBbIE
YYaCTKM OTCyTCBYIOT. [OMOreHHOCTb nATHa (D50/D10) pocturaet 70%



LLinpokunin ananasoH perynnpoBKku
CBEeTOBOIro nons

YnyuweHne GoKyCcMpoBKM U YMEHbLUEHUNE
ONIMKOB

[Mpu BMeWwaTenbcTBax ¢ HEGOMbLVM ONepPaLIMOHHBIM
JOCTYMOM, HanpUMep NP1 HEKOTOPbIX OMepaL|us
CMUHANbHOM AN Kapamo- XMpyprm Tpebyetca bonee
CHOKYCMPOBAHHbIN CBET C MUHMUMANbHbBIMI OMKaMM

OT nepudepuitHom obnacti. bnarogaps NHHOBALMOHHOW
KOHCTPYKLMM JIVH3 OMTUMU3MPYETCH SOGEKTUBHOCTb

W YNy4LaeTca OCBeLEHHOCTb.

AKTNBHOe€ ynpaBJ/ieHNe 3aTeHeHnem

Cncrema aBTOMaTnyeckoro ynpasneHusa ocgeweHmem AlCS Plus
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Msarkun ceet.iRelax™--

B KnvHWuUecko paboTe yCTanocTb rna3 xvMpypra HensbexHa, MOCKoAbKy MEAULIMHCKIAK NepcoHan
paboTaeT NMof BbICOKOUHTEHCHBHBIM XVPYPIYECKIM OCBELLIEHUEM B TEUEHE ANUTENBHOMO BPEMEHMU.

Mo3ToMy 3allMTa a3 CTaBUTCA OfHViMgA3 NPUOPUTETHBIX KPUTEPKER MPW BBIOOPE XPYPrAYEcKnX i
CBETUNBHIKOB B HACTOALLee Bpens:

OyHKuWA iRelax &TMJ‘IbHVIKa HyLED X: MArknm CBET B COUETaHMM C MaBHbIM YBENTNYEHNEM APKOCTH
CHXaeT CBETOUYBCTBUTENBHOCTD 11 YCTaNoCTh [1a3 1 OOeCheyMBaET JyULLyio aaanTaLumio
K M3MeHeHwmio ceeTa. 8




Msarkunn cset iRelax
CHmXeHwune yCcTanocTu rnas

OyHKUMA iRelax, CHUKAET KOHTPACT APKOCTU OCBeLEHNS
MeXay MECTOM NPOBEAEHNA Onepaumn 1 1 30HON

BHE OnepaLMOHHOro Nons 06nacTbio, YTO YMEHbLLIAET
yCTanocCTb rna3. Co3aaeTca NNaBHbI Nepexoq
MHTEHCUBHOCTM OCBELLEHWA MeXy OCBeLlaeMom

XUPYpryeckon obnacTbto 1 0bLLVM OCBelleHVEM -
B OMePALMOHHON * PEXXMM MArKOro ceeta * PexuM MAFKOT® CBETa

BbIKIMtOYeH BK/TIOYEH

ApkocTb ocBewleHna (L1) MNMonceeTka
(aL1)
ApKOCTb OCBeLleHns
Markuin cset (L2) (L)

Q Markuin cger (L2)

ObLecTBO Npou3BOAUTENEN OCBETUTENBHOIO 060PYA0BaHMA CeBepHoit AMeprkn (IESNA) cunTaeT, uto CHXeHVe
KOHTPACTHOCTW MeX[ly OnepaLiiOHHOM MofieM 1 NpuseratoLien obnacTbio MO3BONAET CHU3WTD YCTANOCTb a3 M Yy4YlinTb
BUAMMOCTb. COOTHOLWEHNS, MpeBbilatolie 40:1, MOryT 6biTb NPUEMIEMbIMI, HO MO BO3MOXKHOCTU [JOMKHbI ObITb CBEEHI
K MAHUMYMY.
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I'Ioporosoe 3HayeHune

NMnaBHOe N3MeHeHne APKOCTAN ApupateHns

WHTEHCMBHOCTU

[ns 6onee 6bICTPON aganTauumn
K U3MEHEeHUI0 ocBeLleHns

CeeTunbHMK HyLED X obecneuviBaeT mnaBHoOe M3MeHeHe APKOCTY
OCBELLEeHVA, 4TO MNO3BOMAET aaNTUPOBATL OCTPOTY 3PEHVIA B COOTBETCTBUIM JIHTEHCMIBHOCTS MORS
C 3aKOHOM Bebepa. 8 4 2 0 2 4

LiBeToBaa Temnepartypa
Ona nyywen anddpepeHumaumm TKaHen

CeetunbHrK HyLED X obecneunsaeT nogady CBETOBOrO My4ka
OO GUKCUPOBAHHOW LiBETOBOM TemmnepaTypbl 4350 K, cxoxel
C AHEBHbIM CBETOM, MO0 LIBETOBOW TeMnepaTypbl oT 3500K

10 5100 K (mocTynHO 5 ypoBHel perynmpoBKm). 9Ta GyHKLMS
MO3BOMAET Pa3NnYaThb TUMbl TKAHEN 1 KOPPEKTHO BOCMPUHMMATD
VX UBET, YTO OCOBEHHO BaXkKHO B KapAMOXMPYPIHN.

[nAa perynvpoBku LiBeToBOM TemnepaTypbl KomnaHua Mindray
npeanaraet cnewmanbHyto CUCTeMy MCTOYHMKOB CBETa

C PaBHOMEPHbIM CMELLIEHMEM XONOAHbIX OEMbIX 1 TeNbIX Oenbix
CBETOAMOLOB.
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" YpobcTBO CNonb30BaHA

Bo BpemAd OﬂepaLlV%Meﬂl/lLl,l/lHCKOMy nepcoHany HeO6XO,£ll/IMO PErynnpoBaTtb APKOCTb
OCBELIEHHOCTM 1 ANaMETP CBETOBOIO MOJIA B COOTBETCTBVN C KNMHUYECKUMY 3aaYami




MHorodpyHKUMOHaNbHaA PyKOATKa KOHCTpyKUuAa coeguHeHuin
CO crneuyanibHbIM CEHCOPHbIM AaTUMKOM € HU3KNM CONPOTUB/IEHNEM

CeeTnnbHUK HYLED X MOXET ObITb OCHalLieH MHOrOQYHKLMOHAbHOV bnarogapsa cucTeme NOAWNMHNKOB, BCTPOEHHOW
PYKOATKOWM CO BCTPOEHHbIM CEHCOPHbIM [ATUMKOM YMPaBNeHVA. B C-00pa3HbIl WapHWP, CBETOBOM OI0K OUeHb
STO NO3BONAET YNPaBAATb ABYMA GYHKLUMAMM Hanpamyio NErko perynmpoBaTb.

CO CTEPUNbHO PYKOSATKM, NMPOCTO NMOBOPaYMBas ee As yrnpasneHus
OCBELLEHHOCTbIO 1 Pa3MepOM CBETOBOTO MonA. [epesarpyska naHenm
yNpaBneHvs He TpebyeTca.
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PeXXnmbl ocBelleHunA
ANA pas3MYHbIX onepaynmn

TpeboBaHMA K MHTEHCMBHOCTM OCBELLEHVA, JMaMeTPy CBETOBOrO NOSA
v rnyburHe OCBELLEHWA 3aBVCAT OT TWMa onepaumn. B ceeTunbHYIKe
HyLED X npegycmoTpeHbl 6 creumanbHbIX PeXrMOB OCBeLLeHNA 414
Pa3HbIX TUMOB XVPYPrMYecKkux npouedyp. bbicTpoe nepeksoyeHve
MeXay pexkMMami ocBeleHVA 6narofapa CeHCOPHOMY SKpaHy C
VIHTYWTVIBHBIM rPadryeckrm Nosb30BaTeNbCKUM MHTEPGEACOM.

Kapanoxupyprus //\ AoRoR TR XAPYpr?

a CrnvHanbHasa Xnpypris r

Cnctema 6bICTpOMN
bnkcauum

[MHekonornyeckme/
yponormyeckmne onepaumm

BcTpoeHHyto kamepy nerko nepemelats Mexaiy
CBETUMBHMKAMM, HUKAKMX CneuUmnanbHbIX
MHCTPYMEHTOB He TpebyeTca.
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Mindray ynenset 60nblioe BHUMaHWe KNMHUYECKUM TpeboBaHWAM, YA0OCTBY KOHCTPYKUMN A1 MEAULIMHCKOTO
MepCcoHana v CoKpaLLleHnIo 3aTpaT Ha TexobcnykunsaHune. Cpok cy»xobl ceeTunbHMKOB Hyled X 10 neT.

be3onacHOCTb 1 NPOYHOCTDb
© CKPbITbIE BUHTBI U LiEfbHAsA KOHCTPYKLIMS
e YnobeH ana 6ecnpendTcTBEHHON Ae3nHGEKLM

o COBMECTUMOCTb C NaMVHAPHBIM MOTOKOM MO CTaHAapTy
DIN 1946

® He30MacHOCTb M MPOYHOCTb, CTENEHb 3alnThl IP54

© HOpOLLIKOBOE aHTl/l6a|<Tepl/laﬂbHOE NnokpbITne

OAnnTtenbHbIN CPOK
3KCnAyaTaumn

o Cpok cnyobl ceeToamnona 60 000 yacos

® 5 et FapaHT Ha CBETOAMOOHbIE JTaMIbl

YnpaBneHue pa6bounm
npoueccom
o I'IoganneHme MepLaHWA, CHUMXEHWE YCTaNoCT/ 1a3

o [lyroo6pasHbli WapHUP AA TOYHOTO NMO3NLMOHUPOBAHNA
Kynona
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PasnnuHbie peweHna ana sanucm Bugeo
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[Nofsec AnA HeCKONMbKMX MOHUTOPOB Kamepa 4K

BcTpoeHHan Kamepa Lindposoe 3anncoiBatolliee yCTPONCTBO

YnpaBneHue

mindray
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HacTteHHaA naHens CeHCOopHbIl 3KpaH CeHcopHaa naHernb ynpasneHus
yrnpaeneHus

Apyrne npnHagneXxHocTun
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Heckonbko T1noB PYKOATOK HepeﬂBV])KHOI?I CBeTO)],I/IO,D,HbII;I XI/Ipypl'quCKl/II;I CBETUITbHNK

HyLED X9M



TexHnyeckne napameTpbr™

*%

LleHTpanbHasa ocBeLLeHHOCTb
(Ha paccToaHumn 1 m)

[vameTp CBETOBOTO MosiA (Ha PaccToAHMM 1 M)
CeetoBoe none (D50/D10) **

[ny6uHa ocelleHus (20%)

LiBeToBasA Temneparypa

MHpekc usetonepenauv (Ra)
NHpekc usetonepegaun (R9)

OcTaToyHasA OCBELLEHHOCTb C TPYOKOW

OcTaTouHan OCBELEeHHOCTb C OHOW MaCcKoW

OcTaTouHan oCBeLleHHOCTb C TPYOKOW
11 O[IHOW MacKom

OcTaToYHasA OCBELLEHHOCTb C ABYMA MaCKaMu

OcTaTouHas OCBEEHHOCTb C TPYOKOM
1 ABYMA Mackamu

SHAOCKOMMYecKas NoACBeTKa
SHepronoTpebneHye Bcex MCTOUYHMKOB CBETa
MCTOUHMIK NTaHms

[lnanasoH perynnpoBKu ApKOCTU

[abapuTbl Kynosna

CraHgapTHble GyHKUMM

[lononHuTenbHble GyHKLMK

3allMTa OT NonaaaHua Bnaru
1 MOCTOPOHHMX YacTuLy

Bce v3mepeHna NpoBOAATCA B COOTBETCTBMM CO CTaHaapTom [EC 60601-2-41.

160 000 nk

140-320 MM, fecATb YPOBHEN PerynnpoBKM
70%

1200 Mm

CraHgapt: 4 350 K

HactpaviBaemasn LBeToBasA Temneparypa:
3500-5 100 K***

97
97
100%

100% (c AICS Plus)

100% (c AICS Plus)

100% (c AICS Plus)

100% (c AICS Plus)

3eneHbit caeT <500 Nk

55Br

100-240 B nepem. Toka, 50/60 Iy
3-100% ****

<700 mm

iRelax, 3eneHbin pacceaHHbii caeT, AICS Plus

/

P54

140 000 nk

140-320 mm, 10 ypoBHE perynmposKm
70%

1200 mm

CraHpapt: 4 350 K

HacTpavBsaemas LiBeToBas Temreparypa:
3500-5 100 K***

97
97
100%

60%

60%

52%

52%

3eneHblt ceeT <500 NK

50 Bt

100-240 B nepem. Toka, 50/60 Iy
3-100% ****

<670 Mm

/

iRelax, 3eneHbi pacceaHHbIN CBET

P54

C YYETOM [OMNYCKOB MpKn NPon3BOACTBE N U3MEPEeHUV BCe JaHHble MO CUCTeMaM OCBeLeHNA MMEIOT MOTrPeLHOCTb

+/- 10%.

Makc. anameTp naTHa B cBeToBOoM none, D50/D10=70%.
*** ATb ypOBHEN perynnpoBkM LiBeToBoW Temnepatypsl 3 500/3 900/4 350/4 700/5 100 K.
FEXF BRNoYan peXmnm 3HOOCKONMYECKOW NOACBETKM
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