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Jlyulimm nOMOLLHUWK XUpYpra

Brnarofapa pa3suTUIO MEAVLIMHCKIX TEXHOMOMMIA 1 POCTY KIMHUYECKMX NOTPeOHOCTei
METO[bl ManOVHBA3VIBHOW XVPYPIrn, UHGOPMALIMOHHbBIE U UHTENNEKTYalbHbIE TEXHOMOMMM
CTanmM OCHOBHbIM TPEHAOM B Pa3paboTKe U OCHALLeHMM ONepPaLMOHHbIX. ITO, B CBOID
ouepe[ib, MPUBESO K M3MeHeHMIo TpeboBaHMi K OnepaLOHHbIM CBETUbHIKAM B
OTHOLIEHWN ONTUYECKMX XaPaKTEPUCTUK, TMOKOCTA, BO3MOXHOCTV MOAEPHM3ALINN,
CTAabUNBHOCTY U HAZIEXKHOCTMW.

YnyJyweHHasa onTuka ansa oTKpbITON

XUpyprum

TexHonorna HanoXeHus
cBeToBbiX nATeH (MPST)

LUnpoknn gnanasoH pasmepos
nATHa
bonblie BHMMaHMA, MeHbLle 6n1mMKoB

Bnarogapa onTUMM3VPOBAHHOW KOHCTPYKLIAM INH3
HyLED C nogxoamnTt ans onepauuii ¢ HebonbLUNMMM
paspe3amu, Takix Kak anmneHa3KTOMUA, XONeLUCTIKTOMMSA
NN TUPEOUIIKTOMMSA, MPU KOTOPLIX CBET AOMKEH OblTb

bonee Cd)OKyC\/IpOBaHHbH\/I N MeHblUe CnernnTb.

IHHOBaLVIOHHanA TexHonorna MPST no3sonaet obecneynTb
YeTKOe W roMoreHHoe (0AHOPOAHOE) CBETOBOE MOe,
OCBeLleHHOCTb, POPMa U LIBET KOTOPOTO He HapyLLIATCH
npwv NtoObIX MOAOKEHWAX FOOBbI XMPYPra BO BpeMA

onepauum’.

HacTtpanBaemasn uBetoBasn
Temnepartypa
Bbicokas BUANMOCTb pa3n|/|qm7| B TKaHAX

CyluecTByeT BO3MOXHOCTb HACTPOWKI LiBETOBOW
Temnepatypbl B AranasoHe ot 3 500 K go 5 100 K, uto
MOMOTaeT Pa3nnyaTh TUMbl TKAHEM U MPaBUIIbHO

BOCMPUHKMMAaTb X LIBET.

1.H Zhou, R Ding, J Qin, Y Pan, M Wang. llluminance uniformity in obstructed LED surgical lighting. Lighting Research & Technology, 2022



[lnoHep B obnactm
KIMMHNYECKNX peLleHn

M-Field™

[MocToAHHOE Pa3BUTUE METOAOB MaTIOVIHBA3MBHOM xmpyprn (MVIX) no3BonAeT OkasbiBaTh
MOMOLLb NIOAAM C CaMbIMI pa3HbiMK 3aboneBaHnAMU. MeToasl MVIX NpUUMHAKT MeHblLLe 60K,
NOBPEXIAIOT MEHbLLIE 3[0POBbLIX TKAHEN 1 OCTaBAAIOT MeHbLLIEe pyOLIOB, @ 3HAUMT, y MaLMEHTOB
noasnaeTca 6osblle WaHCOB Ha ObICTPOEe BOCCTAHOBEHME.

ABNAACL MMOHEPOM B 061aCTN KNMHUYECKMX pelleHnit, komnaHna Mindray MHTerprposana B
HoByto cepumito HyLED C MHOXeCTBO HOBaLMIA, KOTOPbIE MOMOrYT YAOBNETBOPUTL CaMble Pa3Hble
TpeboBaHuA B obnact MVIX.

YnyuweHne o63opa npun MUX

TpaanumoHHas OTKpbITasa XMpyprua ManoviHBasnBHas xupyprus M-Field™

B otnnume ot OTKprTOVI XVPYpPrnm ManonHBasviBHada XMpPyprua npennosiaraeT BbiMO/IHEHWE Ha TeNe nayeHTa
HECKOJTIbKMX MalneHbKKX pa3pe30B. |_|pl/l 3TOM 00/1aCTb Mexay 3TMK pa3pesami MOXKeT ObITb AOBOJIbHO 60/bLLON.

|_|pl/l npor3BOACTBE JINH3 KOMMaHNA Mindray NCronb3yeTt 6I/IOHVI‘—IECK)/PO CTPYKTYpY <<d>aceTquoro [Nasa», YTo NO3BONAET
YBENYNTb CBETOBOE MATHO O 60 cm, OXBaTMB BCIO rpyab 1 XMBOT NaleHTa, He nepemMellad CBeTOBYIO rOJTI0BKY BO

Bpemsa ornepaumnn.

«OKpyXaloLee ocBeLeHne onepaLuioOHHOro NonsA AOMKHO
coctaBnATb 3 000 noKc AnAa meanLMHCKOro nepcoHana B

BO3pacTe oT 25 A0 65 net» ’ ’
--- PekomeHpgauums IESNA no ocselleHuto’
CpaBHeHMe peXXnmoB 3H[OoCKONUN

:
ocBeleHne

OnameTp ceeToBoro nond (1 m) Okono 30 cm 60 CM, MOKPbIBAET BCIO IPYAb U XKMBOT

Makc. ocselleHHocTb (Ec) (1 m) >8 000 5Kk mnm <500 K 3 000 nk

OﬂHOpO,ElHOCTb CBETOBOTO MoJsid

0, 0,
(D50/D10) <50% >60%

TpaLlVILlVIOHHbII;l paCCeﬂHHbIVI CBET BbI3blBaeT ,D,VICKOMd)OpT rna3 B pexvme N30bITOYHOTO ocBelleHnA nMbo CTaHOBUTCA

I'Ipl/IL«II/IHOVI HeueTKown BUOVMMOCTU MPW CHUMXEHNN MHTEHCUBHOCTW OCBeLLeHNA.

1.The Lighting Handbook, 10th ed. New York: llluminating Engineering Society, 2011




[lpocTOe ncnonb3oBaHme
Kpyrosoe BpatleHune

Bnaropapsa BO3MOXHOCT HEOFPaHNYEHHOTO BPalleHMs BCEX WapHMPOB
onepaumnoHHas bpunraga MOXeT ObICTPO YCTaHOBWTb CBETUbHIK

TakK, YTOObl OH OCBeLLaN BCE XMpPYpruyeckoe none npu nobon

onepaunu.

[MO6KOCTb ynpaBneHus

MHoro¢yHKLMOHaNbHaA pyyKa

Mo3BOAAET XMPYPram ynpaBnaTh GyHKLMAMY
YCTPOWCTBA, He OTBMEKAACh OT OMNePaLVOHHOro CToNa.
MOKHO YCTaHOBWTb MHAVBUAYaNbHYIO KOMOMHALMIO
MNHTEHCUBHOCTU, AVAMETPA NOJIA, LIBETOBOW
Temnepatypbl U pexkuma M-field.

PasnuyHble cnoco6bl ynpaBneHuns

CeHCOPpHbIii 3KpaH ynpasneHns CeHcopHas naHesnb ynpaBneHns

OEeHVe aAnAa AVCTaHLNOHHOIO ynpaBJ/ieHA Ha N/laHLlleTe Windows




PeweHuna ana obecnevyeHnsa rmbKocTun

Mbkaa moaynbHaA KOHCTPYKLMA

¢ YCTaHOBWUTb MNN y6paTb KpOHLLITeI;IH anA ,ELI/ICI'IJ'Ieﬂ/KaMepr MOXHO
nocne yCTaHOBKK CBETU/TbHVIKaA

* bBbiCTpas ycTaHOBKa 3a 2 Yaca

* [ln3aiiH c yueTom Byaywmx KNMHUYECKKX TeHAeHUWA — Oonbluee
pa3pelueHne, 6onbLIWK ucnnen

ApanTuUBHbIN gepXxaTenb gucnien

« [lopaepka 60MbLWOro HOOCKOMMYECKOro 4K-
ancnned (go 32 aronmoB)

e PaznnyHble KOMOVHMPOBAHHbIE BUAEOPELLIEHNS
Ansa 6onbHNL

Cucrema 6bicTpon

) dukcaymn
e Het HeO6XO£I,I/IMOCTI/I B AOMOJIHNTEJIbHOU

HacTpowke * [lpocton neperoc Wi-Fi

Kamepbl 13 OJHOM
. OnepaLmoHHON B APYryio

HeT HeobxogMmocTu B
CneuvanbHbiX MHCTPYMEHTaX

MpuHagnexHocTn

LindpoBoe ycTpoiicTBO BUaeo3anucu Pe3epBHbIN NCTOYHVK NUTaHNA (onuua)

OnTumunsayma gna yctTonuymsoro pasBuUTuA

TexHonorua crabunobHoro ocsewexHna THERMO
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Moppepx*aHue ocBeweHHOCTY (%)

3anaTeHToBaHHaa TeEXHONOr1A NoCTosHHOro oceeleHns THERMO:

MapameTpbl KOMMeHcaLmnm 1 ONTUMM3aLMM Ha KPUBOW 3aTyXaHWA JONTOBEYHbBIX CBETOAMOAHbIX NIaMM rapaHTUpyoT
CTabUNbHOE OCBelleHVe B TeUeHVe AeCATH NeT C1y»Kobl. [OI0KKa 13 YMCTOrO antoMnHuA obecneunBaeT paccensaHme
TENNa, UTo No3BonAeT n3bexatb 0C1abneHnsa oCBeLLeHVA NPU ANUTENbHOM SKCNNyaTaLmm.

3awumTa oT pacnpocTpaHeHus
nHekunn

o /IHTerpupoBaHHaa KOHCTPYKLMA 6e3 BUHTOBbIX
coenHeHnm

e ObTtekaemasa dopma

* AHTMOaKTEPUaNbHOE MOKPbITVE MOBEPXHOCTY

IP55

DHeprocbepexxeHne n AANTENbHbIN CPOK CNYKObI 6aTapen

CpaBHeHue no sHepronoTpe6neHmnto

A

EKO £ -

OO6blYHbIV CBET CseT HyLED C OO6bIuHbIV CBET CeeT HyLED C

CpaBHeHue no BpeMeHun paboTbi

A0 6 YacoB HenpPepbIBHOIO OCBEeLYeHNA
CBepXHU3Koe 3Hepron0'rpe6neHMe BO BpemA onepayuun



NHTerpaymnsa ¢ nomouybio undpposnsaumnm
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SHepronoTpebneHre Bcex MCTOUHNKOB CBETa 40 Bt 30 Bt 30 Bt
3almTa OT NonagaHua Bnarv
IP 55 IP 55 IP 55

PelleHnAa Anda pasHbiX OTAeNeHUI

MOCTOPOHHKX YaCTnL|

TexHnuyeckune cneynpukaynumn*

MNonaepxka ynpasneHua obopynosaHiem M-Connect 1 LdpoBoit annapaTypoit. BO3MOXHOCTb riy6oKol

* Bce n3mepeHna npoBoaATCA B COOTBETCTBIMM CO CTaHAapTom [EC 60601-2-41.
I/IHCI)OpMaTI/ISaLI,MM pa6ouero MeCTa 3HaYNTEeSTbHO NOBbIWaeT EdDd)eKTI/IBHOCTb pa6OTbI MoNib30BaTenAa
* C yueToM [1OMNYCKOB NP NPOU3BOACTBE U M3MEPEHNI BCE AaHHbIe MO CUCTEMaM OCBELLEHMA UMEIOT MOrpellHoCTb +/- 10%.

PaznuyHble BapWaHTbl peleHnn anA MoObIX oTaeneHnn, Taknx Kak O6U.I,aﬂ XPYpPrmd, akylwepcTso U rTMHEKOIOTA, ** \aKc. AMamMeTp NATHa B CBETOBOM NONe.

ambynaTopHoe oTaeneHne 1 oTaeneHre HeEOTNOKHOM MOMOLLM





