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Mbl 6yaem paabl, ecnv npeanaraemMas MHCTPYKUKUA NOMOXKeT Bam B paboTte 1 N03BONNUT OCBOUTL BCE PEXUMBI U
dYHKUMM AaHHOro ycTponcTea. MHCTPYKUMA NOArOTOBNEHA MHOM C MAaKCUMasbHOM TLLATENbHOCTLIO B
COTPYAHMYECTBE C MHXEHePaMU-paspaboTuMKamMu 1 cneumanuctamu cnyObl ynpasneHua KayecTBOM GUPMBbI
ERBE. bnarogaps coBpemeHHoMy usgarenbckomy 1O 1 ncnonb3oBaHWio 4OCTUXKEHUM undpoBon poTorpadum
peanu3oBaH rMOKWI NOAX0A AN NMOAFOTOBKM BCEW AOKYMeHTaumu. Hawa uenb - onTuManbHoe couYeTaHue TeKCTa,
rpaduyeckoro u MNKCTpaTMBHOro Marepuana. Nepesoa Ha Ball A3biK BEINOAHEH HA NPOdPECCUOHANBHOM
YpPOBHe 1 BHUMAaTeNbHO nNpoBepeH. OKOHYaTENbHbIA TEKCT MHCTPYKLUMK YTOUYHAETCA HEMOCPEACTBEHHO nNepes
OTNPaBKOW 3aKasa, N03TOMY BCe AaHHbLIE M NapaMeTpbl B 1l060M Cryyae COOTBETCTBYHOT NocneaHeN
MoaubuKaumMm npeanaraemoro npoaykra. ['pynna noarotoBkn AokymeHTauun dupmel ERBE ctpemutca aenatb
cBO0 paboTy Ha caMoM BbICOKOM NpodeccuoHanbHoM ypoBHe. Mbl 3apaHee 6narogapHsl 3a ntobble
NPEANOKEHNA, KPUTUUECKWE 3aMeYaHus, BONPOCH! U, KOHEYHO, Bbinn Bl 0cOBEHHO paabl NonyyuTs OT Bac u
MOSIOXKUTENBHBIE OT3bIBbI.
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®upma coxpaHseT 3a coboi Bce npasa no AaHHOM MHCTPYKLUMK, BKITHOYaA NPaBo Ha pasMHOXKEeHWe,
pacnpocTpaHeHue 1 nepesoAd. HM oaHy YacTb HAaCTOALLUEW UHCTPYKLMK He paspeLuaeTca BOCNPOU3BOAUTL UK
06pabaTbiBaTh C UCMONBL30BAHUEM INEKTPOHHbLIX YCTPOWCTB, Pa3MHOXKaTb UM PacnpoCTpaHATL B No6oi popme
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1 « YKaszaHua no 6e3onacHocTu

NMABA 1

YKa3aHuA no 6esonacHoCcTH

UcnonbsoBaHue B COOTBETCTBUMU C LieNeBbiM Ha3HauYeHUeMm

VIO 200 D - 370 BbICOKOYACTOTHbIN XMPYPruiecKuii npubop AnA pesaHus v
Koarynauuu. B cooTBeTCTBUM C ero paBounmMmn xapakTepucTMKamm OH
npeaHasHayeH ANA YHUBEPCANbHOIO UCMOJb30BaHUA.

3HaueHue yKa3aHui no 6esonacHocTH

MPEMMTPEHIERVE! || Vkasanve MPEOYMNPEXXOEHUE! npeaynpexxaaet 06 onacHoctv aAns
yenoseka.

OCTOPOMHO! || YkasaHne OCTOPOXXHO! npeaynpexaaeT 06 onacHOCTU NOBpeXAeHUA
obopynoBaHus.

BHUMAHME: || VYkasaHne BHUMAHUE! npeaynpexxaaet 06 onacHOCTH Bbixoaa
annapara u3 CTpos.

Be3sonacHOCTb annapaToB U KOMMAEKTYHOLKX

BouinonHeHue yKkasaHuii no  [pwv “CMonb3oBaHWM NpeanaraeMoro annapara B COOTBETCTBUM C €ro
6e30MacHOCTH  LieNieBbIM Ha3HaYeHNEM W TOUHOM cobntoaeHUn Bcex TpeBoBaHmit
6esonacHocTi obecneunBaeTca Bbicokas cTteneHb 6esonacHocT Anq
MeZnepcoHarna, NauMeHToB U OKpY>KatoLlein cpesbl.

BouinonHeHue ykasaHui no  Bce annaparbl pvpmbl ERBE BbINONHEHBI B NONIHOM COOTBETCTBUM C
6e30MacHOCTH  AEUCTBYIOLLIMMW HOPMaMK 6e30MaCHOCTH U COOTBETCTBYIOT TaKKe
006LLENPUHATLEIM HOPMATMBAaM OXpaHbl TPyZa U NpeaynpexxaeHus
TpaBmaTtuama.

CoBMecTHan aKcnnyatauua ¢ [laHHbIM annapart MOXXHO NPUMEHATb B KOMOWHaUWK C APYTUMU
APYrumHu annapatamMd  annapatamu u uHctpymentamu ERBE. B pesynetate Bel nonyyaete
XopoLo cHanaHCUPOBaHHYHO U 3PPEKTUBHYIO CUCTEMY.

MenanepcoHan u 6e3onacHocTb  OKCM/lyarauusa aNeKTPOMEAULMHCKUX annapaToB cBA3aHa C
onpeAeneHHbIM PUCKOM ANIA MeAULMHCKOro nepcoHana 1 naumMeHTos,
MPUYEM M3-3a CIIOXHOCTM UX KOHCTPYKLMM M MPUHLMNWANBHBIX ONaCHOCTEN
METOA0B COBPEMEHHOW INEKTPOXMUPYPrUUECKON TEXHUKMU TAKON PUCK
HEeNb3A NOJIHOCTHH0 UCKITOUMTE TOMBKO 3a CYET TEX UMW UHbIX
KOHCTPYKTUBHO-TEXHUYECKUX PELLEeHUiA. B 3HaumTenbHoM ctenexm
6e30nacHOCTb 3aBUCHT HE TOJNIbKO OT CaMOro anmnapara, Ho U OT PasfiMyHbIX
daKTopoB CyGbEKTMBHOMO NnaHa, onpeaensaeMblX KOPPEKTHOCTbIO Balumnx
fevictBuin. anee Bce 3T MOMeHThI ByayT onvcaHbl 6onee nogpo6Ho.
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1 « YkasaHua no 6esonacHocTu

JnA Koro npegHasHaueHa
AaHHaA UHCTPYKUUA?

UHCcTpyKTam

TOK yTeuKku

MpoBepKa annapaTta, TENEMKU 1

10 /148

KOMMJIEKTYHOLLHUX

CeTeBoM Kabenb, ceTeBas
po3eTKa

MHCTpYKUMA NO 3KCnnyaTauuu U MHCTPYKTam MeAnepcoHana

I'Ipennaraemaﬂ MHCTPYKUMA ABNAETCA CyLLEeCTBEHHO Ba>XHbIM 3/IEMEHTOM
o6bLlei KoHuenuun GesonacHom QKCMyataumu annapara 1 npeaHasHavyeHa
anAa Bcex tex nuu, B 06A3aHHOCTH KOTOPbIX BXOAMUT:

* MOAroToBKa K paborTe;

* HaCTpOWKa;

« HenocpeACTBEHHAnA JKcryarauusa annapara;
« pasbopKa M AeMOHTaX,

* OYMUCTKA U Ae3nHOEeKLMAa.

Bce a1 nvua 06a3aHbl BHUMATENIbHO U3YUUTb MHCTPYKLUUIO MO
3KcnyaTauuu, a TakxKe yKasaHua Nno NPUMEHEHWIO NpunaraeMoro
UHcTpyMeHTapuA. Mpu NnpopaboTke Kakaon us rnas ocoboe BHUMaHKe
cneayert yAenaTb yKasaHWAM Mo cobntoAeHno HopM U TpeboBaHuit
6e3onacHoCTH.

NPEOYNPEXOEHUE! Jonyck k paboTe ¢ AaHHLIM annapatom MoryT
MONY4YUTb TONBKO TE NKLA, KOTOPbLIE B COOTBETCTBMMU C TpeBOBaHUAMM
JaHHOMN MHCTPYKLMM NPOLLM NOMHBIA MHCTPYKTEXK U FOTOBbI K AKCMyaTauum
annapara unm GyHKLUMOHaNbHOMO annapaTHoro KoMmieKca.

MHCTPYKTaXX MOTyT NPOBOAMTL TOMbKO CNELManucTbl, UMetoLLmne
COOTBETCTBYHOLLYIO KBaNMUKaLMIO U 4OCTATOUHbIA MPaKTUYECKUI ONbIT. 3a
BO3MOXHbli yLIep6, BbI3BAHHbIN HENPaBUILHLIM NPUMEHEHWEM annapara,
¢upma ERBE Elektromedizin GmBH oTBeTCTBEHHOCTH HE HECET.

B cnyuyae HeAcHoOCTEN M NpU BO3HMKHOBEHWW BOMPOCOB NPOCHM
obpaluatbes K npeactasutento pupmel ERBE, B MecTHoe oTaenexue
dupMbl. COTPYLAHUKM PUPMBI OXOTHO OKaXKYT Bam Bcto Heobxoammyo
MOMOLLb M NPUMYT K CBEAEHWIO NtoObIE NONE3HbIE 3aMedaHus 1
NpeanoXeHua, B TOM YMCIe Kacarowmeca U JaHHON UHCTPYKLKK.

3awwmTa OT ONacHOCTU 3NEKTPUUECKOro yaapa

Annapart cootBeTcTBYyeT TpeboBaHuam Tuna CF 1 3alumLLeH oT BO3AENCTBUA
nedUOPUNNATOPHLIX PaspAaoB.

MPEAYMNPEXOEHUE! Hanpsa>keHue cetn A0MKHO COOTBETCTBOBATL
3HAYEHWIO, yKazaHHOMY Ha nacnopTHovW Tabnuuke. [na noakntoyeHus
annapara K ceTu crealyet Bo BCeX C/lyyanax UCnonb3oBaTh TONLKO CETEBYIO
PO3€ETKY C 3alUUTHBIM KOHTAKTOM, YCTaHOBNEHHYIO B CTPOrOM COOTBETCTBUM
C AEMCTBYIOLLMMU TEXHUUECKUMU TpeboBaHUAMMU. MNoAKNOUEHWE AOMKHO
MPOM3BOAMTLECH TOMBKO C MOMOLLbIO Kabensa ¢pupmbl ERBE unu
paBHoueHHoro. CeTeBoW Kabenb A0MKEH UMETb HAaLUMOHANbHEIN 3HaK
KOHTpOSIA.

MPEAYMNPEXOEHUE! Hanpsa>keHue ceTn A0MKHO COOTBETCTBOBATL
3HaYeHWto, yKasaHHOMY Ha nacrnopTHoi Tabnuuke annapara. OnA
NOAKNHOYEHUA annaparta K CeTu cneayeT BO BCEX Clyyasax UCNONb30BaTb
TOSIbKO CETEBYHO PO3ETKY C 3aLLUMTHLIM KOHTAKTOM, YCTAHOBJIEHHYIO B
CTPOroM COOTBETCTBUU C AEUCTBYIOLLMMU TEXHUYECKUMU TPpeBoBaHUAMM.
MoaKntoUYeHne A0MKHO NPOM3BOAMTLCA TOBKO C MOMOLLIbIO Kabena pUpMbl
ERBE wnu paBHoueHHoro. CeTeBoi kabenb A0MKeH UMETb HaUMOHaNbHBbIN
3HAK KOHTpONA.
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CeteBble npenoxpanuutenu [PEOYINPEXOEHWE! Annapar salumiieH ceteBbiMU NpeAoXpaHUTeNnamu,
pasmeLleHHbIMK B creurasnibHOM BbIABUXXHOM OTCEKEe pAAOM C rHe3AoM
MOAKMYEHNUs K ceTu. ECnv 0anH 13 HUX neperopuT, To NpUcTynathb K paboTte
C annapaToM MOXXHO TOJIbKO MOCne Toro, Kak annapar 6yaeTt npoBepeH
KBaJIMOULMPOBAHHBIM TEXHUKOM-3M1IEKTPUKOM. Paspeluaetcs
MCNoNb30BaTh TONILKO 3anacHble NPeAoXpPaHUTeNn Ha 3HaYEHHUA TOKa,
yKa3aHHbIE Ha NacnopTHoW Tabnuuke annapara.

BbipaBHMBaHWe NoTeHUWanoB [loAKNoUNTE WTUOT BbIpaBHUBAHWA NOTEHUMANOB NpUbopa UK TeNEXKH
npubopa npu HeobxoAMMOCTH C NOMOLLbIO NPOBOA BbipaBHUBaHWSA
NOTEHLMANIOB K KOHTaKTY ANA BbipaBHUBAHUA NOTEHUMANO0B B MOMELLEHUH
onepauvoHHOM.

3awumTa oT noBpeaeHna npubopa

MpumeHeHue oaHonontocHoro  BHUMAHME! Ecnu ucnonbayetcs coeaAMHUTENbHbIN kabenb ¢
mMoayna nogKknroyeHua (20140-  oHOMONOCHBLIM LUTEKEPOM & 4 MM, TO LUTEKEP paspeluaeTcs BCTaBnfATb
622, 20140-623) TONbLKO B rHE3A0 C rony6bIM KOMbLOM. PaspelueHHoe rHe3ao yKasaHo Ha
pyCyHKe cTpenkoi. Ecnu ucnonbsosats Apyroe rHesno, To npubop Gyaer
NOBPEXKAEH.

a

Puc. 1-1

BHeLHHe ycnosufa

Akcnnyatauna Bo  [MPEOYINPEXOEHUE! Okcnnyatauna annapara AONYCKaeTCA TONbKO B
B3PbIBOOMACHbIX 30HaX He  MOMeLLEeHUAX MEeAULUMHCKOro HasHauyeHuda. Annapar cneayert B ntobom
JonycKaeTcA  cnyyae yctaHaBnvBath 3a npeaesniaMu B3pbIBOOMACHLIX 30H.
B3pbliBOONACHbLIE 30HBLI MOTYT BO3HUKHYTL B Cliyyae NpUMEHEHUA roproymx
aHeCTe3UPYIOLLMX, KOXEOUULL AKX U AE3UHOULMPYIOLLMX CPEACTB.

Ycnoeua akcnnyataunn BHUMAHMWE: Annapart paspeluaeTtca skcnnyatmposaTh Mpuy ornpesesnieHHOM
Temneparype v BNaXXHOCTV BO3Ayxa. 3HaA4YEHWA TeMneparypbl M BNaXKHOCTH
BO34yxa npusefeHbl B pasaene TexHuueckue AaHHble. Ecnu ykasaHHble
TaMm npeAesibHble 3HaYeHUA He BbIAEP>KMBAKOTCA, annapar MOXET BbIATU U3
cTpoA. Ecnv umetoTca apyrue ycnosus, KOTopble cneayet cobnoaarts ana
HOpMasIbHOM 3KCnyaraunmu 3Toro annapara, OHU TaKkXKe yKasaHol B
pasaene TexHu4yeckune AaHHble.

MepeHocHble BbicokoyacToTHble  BHUMAHME: MNepeHocHble ¥ MOOUbHbIE BEICOKOYACTOTHbIE YCTPOWCTBA
YCTPOMCTBA CBA3K  CBA3M MOIYT OKasbiBaTb BIUAHWE Ha 3TOT Npubop.
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TpaHCNoOpTUPOBKa U XpaHeHUe

AKKnuMmaTusauma

BeHTuUnAauuA

Bnarosawuta

OTKa3 anemMeHTOB gucnnen

MNMpenenbHaA anexkTpuUyecKan
Harpysxka Ha MHCTPYMEHTbI

HenTpanbHbi aneKTpon

Oco6eHHOCTH HAaCTPONKK

ycTaHoBKa "HelTpanbHbIN
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anekTpoa: nobon"

BHUMAHMWE: Annapat paspeluaeTtca XpaHuTb U 3KCMyatuposatb Npu
onpeaeneHHoON TemMnepartype U BNaXHOCTM BO3Ayxa. 3HaueHua
TemMneparypbl M1 BNaXXHOCTH BO3Ayxa npvueseAeHbl B pasaesnie TexHnyeckue
AaHHble. Ecnv ykasaHHble TaM npeAenbHble 3Ha4eHWA He BblAepXKMBatoTCA,
annapart MoXeT 6biTb NoBpeXkaeH. Ecnu umetotca apyrve ycnosus,
KoTopble cneayeT cobnioaate AnA HOPMasbHOW 3KCNnyaTauuu 3Toro
annapara, OHM TaKXe yKasaHbl B pasgene TexHUYeCKUe faHHble.

BHUMAHMWE: Ecnu annapart xpaHuica unu nepesosunsica npu
onpeaeneHHon Temneparype, To 10 HaYana aKcnyarauru annapara
ZOMKHO MPOMTU HEKOTOPOE BpeMs, YToOkI ero Temneparypa cpaBHAnach ¢
Temneparypor noMeLleHuna. 3HaueHna TemMnepartypbl U BPEMEHM
aKKnuMarTusauuv npuseleHsl B pasaene TexHUyeckue AaHHbIe.

BHUMAHWE: Annapar AomkeH BbiTb yCTaHOBEH TaKUM 06pa3om, 4ToOb
6bina obecneveHa cBoboAHAA LMPKYALMA BO3yXa BOKPYT €ro Kopnyca.
YCcTaHOBKa B Y3KMX HULLAX HE AoMyCcKaeTcs.

BHUMAHWE: Kopnyc He ABnaeTca aBCoNtoTHO repMeTUUHEIM. [oaTomy
annapar Henb3s pasMeLLaTs B HENOCPEACTBEHHON 6IM30CTM OT LUNaHroB
WM EMKOCTEN C PasIMYHBLIMU XUAKOCTAMM.

TexHUyecKoe oécnymu BaHUe

MPEAOYNPEXOEHUE! He pexxe onHoro pasa B roa creayet npoBOAUTb
KOHTPOJb COCTOAHMA Npubopa, 4ToBbl yBeanTbeA B ero NpuroAHOCTHU K
JanbHeWwei 6esonacHoi aKkcnnyaTauum.

Mpeaynpewaarowire ykaszauua: NPEAYNPEXKOEHUE!

Mpv oTKase anemMeHToB AUChNen Aanee nonb3oBaTbcA NPMOoOPOM
3anpeLlaeTcs.

B ykasaHunAx no ncnonb3osaHuio MHCTpyMeHToB ERBE Bl HaaeTe gaHHble
OTHOCHTESIbHO MaKCUMaJsTbHON 3NEKTPUYECKOW Harpy3Ku MHCTPYMEHTA.
YBeautechb, YTO MHCTPYMEHT NOAXOANUT ANA KENaeMoro pexxmma u
YKeNnaemoro orpaHu4yeHna MOLHOCTU. OTO MOXHO cAenarb € NOMOLLbIO
AnarpamMmm MOLLIHOCTU COOTBETCTBYHOLLENO PeXUMA.

Monoknte HeMTpasbHbI 3NEKTPOA BCEW ero NoBEPXHOCTLI0, obecrneuns
®YHKUMOHANBHYIO HAAEXKHOCTb, Ha TENO nauveHTa. HewTpanbHbIN
SEKTPOA AOMKEH HAXOAUTLCA B MaKcMmanbHoW 61n3ocTi ot
onepaunoHHOro nons.

MonHOCTLIO BCTaBUTL KOHTAKTHYIO NNACTMHKY HEMTPANbHOMO 3MeKTposa B
COEAMHUTENbHBIV 3aXKMM. KOHTaKTHasA NnacTMHKa He JoMKHa KacaTbes
Tena nauveHTta. MHauve BO3MOXXHbI OXKOTU.

He nomeluaite HelTpanbHbIA 3NEKTPOA HaZ cepaLeM unu Ha obnacTb y
cepaua.

Ecnv npounsoiaet KOpoTKoe 3aMblKaH1e B COeAMHUTENBHOM Kaberne unu
3a)XXMMe [BYrpaHHOro HEUTPanbHOro anekTpoAaa, npubop BonbLue He
CMOXET KOHTPOSIMPOBATb KOHTAKT C KOXXEW MauneHTa u HanpaeneHue
annavKauuM KOHTaKTHOW noBepxHOCTU. K Bam He noctynaet curHan
npeaynpexxaeHna, eCrin 3NEKTPOA TEPAET KOHTAKT C KOXEN UK yrpoXkaeT
oxor. K Bam He noctynaeT curHan npeaynpexxaeHua, ecnu HanpasnieHne
annaMKauimM KOHTAKTHON NOBEPXHOCTH HEBEPHO.
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Msonupyrollee yknaabiBaHMe  [launeHT He JOMKEH KacaTbCs MeTannMueckux AeTanei, Kotopble
nauveHTa  3asemneHbl UM UMET 3HAYUTENIbHYH EMKOCTb M0 OTHOLLEHMIO K 3eMrie
(Hanp., Nopy4HK onepauMoHHOro ctona). [na n3onsaumy nauveHTa
PEKOMEHZYETCA UCMONb30BaTh aHTUCTATUUECKYHO TKaHb.

Cyxoe yknaabiBaHve nauveHTa Maberaite CONPUKOCHOBEHMUA KOXM C KOXKEWH (Hamp., Mexay pyKamu u
KOpMyCcOM nauueHTa), Hanp., C MOMOLLbI NMPOKIaA0K U3 CYXOW MapIu.

Mo3uunna anektponos  [pu 0AHOBPEMEHHOM UCMONE30BaHUM BLICOKOUACTOTHOMO XMPYPrMYECKOro
HaGnoaeHua  npubopa 1 GU3NONOrUYECKUX NPUOOPOB HABNIOAEHUA BCE BNEKTPOAbI
HabnoAeHWs AOMKHBI pa3MeLLaTbCs Ha BOSMOXKHO 60/bLIEM PACCTOSHUM
OT XMPYPrUUYECKUX 3NEKTPOAOB. MronbuaTblie aneKTpoasl And HabnoaeHus
He pekomeHaytoTcA. B nto6om cnyyae, Ana HabnoaeHUA peKkoMeHayoTcA
3MIEKTPOALI, coAeprKallve npucnocobnenna Ana orpaHuyeHus
BbICOKOYACTOTHOrO TOKaA.

AKTHBHbIE 3NeKTpoAabl I'Ipoaoua K XUPYPru4eCKnm anekTtpoaamM AOJDKHbI ObITb NPONIOXKEeHbI TaK,
UTOObl OHU HE Kacanuchb HU nauuMeHTa, HU 4pyrmx npoBoAoB. BpeMeHHO He
MCMNOJIb3yeMble aKTUBHbIE 3N1EKTPOAbI AOJIKHbI ObITb pasmMeLleHbl Tak,
YTOObl OHU HE Kacanuchb nauveHTa.

YacTu Tena ¢ OTHOCUTENbHO I'Ipw XUpPypruyeCckux eMeLlatenbCcrBax, Npnu KOTOPbIX BbICOKOYaCTOTHbLIN TOK
He6onbLMMm nonepe4vyHbimM MOXXET NpoTeKaTb Yepes 4acCTtu 1ejia C OTHOCUTEJIbHO HeBOoNbLIMM
ceyeHuwem nonepeyHblM Ce4YeHnem, BO nsberkaHue HexenartenbHoM Koarynauumu
MOXXeT ObITb MOKa3aHO UCMofb3oBaHue 6VIFIOﬂF|pHOl7I TEeXHUKH.

BbixogHaA MOLUHOCTb BbixoaHaa MOLLHOCTL AnA COOTBETCTBYHOLLNX Lienei fomkHa ObiTb
yCTtaHoB/1eHa HAaCTOJIbKO HU3KOW, HACKOJTbKO BO3MOMHO.

Kamyu.meca 6onee HU3KUMU BbIXOAHLIE NMOKasaTenu unn oTkas
BbICOKOYAaCTOTHOI 0 XUpypru4ecKkoro npwéopa MoryT ObITb BbI3BaHbI NIOX0OM
annnukauuen HeﬁTpaanoro 3NneKTpoaa Unu nioXmMMmn KOHTaKTamMmu B ero
npoeojax. B noao6HbIX cnyyadx, npexae 4em yctaHaBninBaTb 6onee
BbICOKYH BbIXOAHYHO MOLUHOCTb, CneAyeT NpoBEpPUTb NONIOXKEHUE
HeHTpaanoro ANeKTpoda U ero nposoza.

BocnnameHsarowneca  Mcnonb3oBaHWA BOCMIAMEHAOLLMXCA aHECTETUUECKUX NpenapaToB unu
aHecTeTU4YeCKWe NpenapaTtbl, rasos, NOAAEPIKMBAIOLLIMX FOPEHHUE, Kak Becenalmni ras (N,O) nnu
rasbl, NoAAepMHuBatoLLlMe  Kucropod credyer u3deratb, eCiu onepauna NpoBoAUTCA B 061acTy rpyau
ropeHne  ynu ronosbl. Ucnonb3oBaHWe AONYyCKaeTCA TOMBKO B CyYaax, €CNuU 3T
BellecTBa oTcachiBaloTCA.

Heroptroume BewlectBa anA  Ecnv BO3MOXKHO, ANA OYUCTKU U AE3UHOEKUUN AOMKHBI MPUMEHATHCH

OUMCTHM M AesuHEeKUMH  Heroprouve BellecTsa. [oproune BeLlecTBa, KOTOPbIE MPUMEHATCA KaK
CPEACTBA OUMCTKU U AE3UHPEKLMM, a TaKXKE KaK pacTBOPUTENU Ans Knes,
JOMKHbI ObITb NOABEPrHYTH UCMAPEHMIO 10 UCMONB30BaHKSA
BbICOKOYACTOTHOM xupyprum. CyLuecTByeT ONacHOCTb CKannuBaHua
rOptOYMX BELLECTB NoJ NaunMeHToM, B yrnyBneHusax Tena, Kak nynok, uim B
OTBEPCTUAX TENa, Kak BarmHa. J1oOyto XMUAKOCTb, KOTOpas CKonunach B
3TUX MecTax, crneflyeT BeiTepeTh A0 Hauyana MCnosb30BaHUs
BbICOKOYACTOTHOrO XMpyprudeckoro npubopa. Cneayet npeaynpeants 06
ONacHOCTU BOCNNaMeHeHUa 3HAOTEHHbIX ra3oB. HekoTopkie maTepuarnsi,
KaK BaTa U Mapnf, eCNu OHW HaChILLEHbI KUCOPOAOM, MOTYT
BOCMNIaMEHWUTLCA OT UCKP, KOTOPbIE BOSHUKAKOT NMPU UCMONb30BaHWH
BbICOKOYACTOTHOMO XMPYypruyeckoro npubéopa no ero Lenesomy
Ha3HaYEeHwHo.
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MauuneHTbl C UCKYCCTBEHHbIM
BoAguTeNieM putmMma cepauda

He)tenatenbHoe noBbilLeHUE
BbIXOAHOW MOLLUHOCTH

MomMexu ApyruM aneKTPOHHbIM

npu6opam

HenpegycmoTpeHHoe
3aNeKTpUUecKoe pasgpameHue
HEpPBOB W MbILLIL
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Y nauuneHToB C MCKYCCTBEHHbIM BOAUTENEM pUTMa cepaua nnm apyrumun
aKTUBHbIMW UMNNaHTaTaMu CyLLeCTBYET ONacHOCTb HapyLleHUa GyHKLUU
yCtaHOBNeHnAa putMa, UWin BOAUTEJNb pUTMa cepaua MOXKeT ObITb
noBpexXJeH. B cny4yae COMHeHua cneayet OépaTVITbCFI K COBETY
cneunanucra.

OTKa3 BbICOKOYACTOTHOMO XHUpyprmyeckoro npméopa MOXXEeT UMETb
CneacTBMEM HeXenaTefnbHOE NOoBLILWEHNe BbIXOAHON MOLLHOCTH.

BosHvKatoLLme Npy UCNoNb30BaHWM BbICOKOYACTOTHOIO XMPYPruiecKoro
npubopa NoMexn MoryT HEraTMBHO MOBAKUATL Ha pPaboTy ApYyrux
3MEKTPOHHBIX NPUMOOPOB.

M3BECTHLIM PUCKOM BbICOKOYACTOTHOW XMPYpPrun ABNAETCA
HenpeayCMOTPEHHOE NEKTPUUECKOE pasaparkeHe HePBOB M MbILL. 3TO
pasaparkeHne MOXEeT BO3HUKHYTb BCNEACTBUE HU3KOYACTOTHOMO
3/IEKTPUUYECKOr0 TOKA, KOTOPbIM BO3HUKAET MO0 U3-3a HanMums
HU3KOYACTOTHLIX UCTOYHUKOB TOKA, MO0 13-3a MO0 U3-3a INEKTPUYECKOM
CBETOBOW AyrM MexAy akTUBHbIM 3N1EKTPOAOM M TKAHAMM NauneHTa.
ONeKTPUUECKMIA NepeMeHHbIN TOK ¢ yactoton 6onee 300 kHz He moxkeT
paszpaXkaTtb HepBbl ¥ MyCKyIbl naureHTa. OaHaKo HensBerkHbie npu
npoueaypax pesaHua, pOpCUPOBaAHHOM Koarynaunm u cnpen-koarynaumu
3NIEKTPUYECKME CBETOBbIE AYrM MEXAY aKTUBHbIM 3NEKTPOAOM M TKAHAMM
BEAYT K TOMY, 4TO YacCTb BbICOKOYACTOTHOIO 3/IEKTPUYECKOro NEPEMEHHOI0
TOKa OKa3blBaeTCA OAHOHANPaBEHHOW, BCNEACTBME YEero BO3HUKAKOT
6onee N MeHee CUIIbHO MOAYNMPOBaHHbBIE HU3KOYACTOTHBIE KOMMOHEHTHI
TOKa, KOTOPbIE pasfaparkatoT ANEKTPUUECKU pasaparkaemMble CTPYKTYpbI,
TaKue Kak HepBbl U MbiLLLbLI. Beneacteue atoro moryTt Habntogartscs 6onee
WM MEHee CUNbHbIE NOAEPrUBaHUA UK COKPALLEHUA MbILLIL.
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2 « MNpucnocobnenus ansa obecnedyeHns 6e30nacHoCTH

MABA 2

MpucnocobneHua ana obecneyeHUsa 6€30NacHoOCTH

NESSY
Yto Takoe NESSY? [Mpubop obopyaoBaH cucteMoi 6e30MacHOCTU HEUTPANbHBIX 3NEeKTPOA0B
(NESSY), koTopan cneavrt 3a HeMTpanbHbIMWU INEKTPOAAMMY,
npeaynpeXxaaet 0 KpUTUYECKUX CUTyauuax U NpeaoTBpaLlaeT OXKoru.
KauectBo cnexxeHus Bl onpeaensaete camv BbIGOPOM 0HOrPaHHOro Miu
[ABYrpaHHOro HeMTpanbHOro anexkTpoaa v Hactporkon NESSY.
Hactpoiku NESSY  [Mpu noctaBke NpubBop HACTPOEH Ha HEHTPAasIbHBIN 3NEKTPOA: ABYrPaHHbIN.
YTo6bl NoNb30BaThCA 3TOWM HACTPOWMKOW, BaM Hy»KHbI ABYrpaHHble
HenTpasbHble dNEKTPOAbI.

B cepBU1CHBIX Nporpammax npudopa TEXHUK MOXKeT Mo Baluemy »xkenaHuio
oCyLLecTBUTb pasHble HacTporkn NESSY. Kakoe Bo3aencTeume atu
HaCTPOWKKU OKasblBatoT Ha 6e30MacHOCTb HabNIAEHWs, BUAHO B
cneaytollei Tabnuue.

+ B nepsom ctonbue Bul BuaMTe cteneHsb 6@30nacHOCTU. 1 = HauBbIcLLAA
6e3onacHoCTb.

« Bo BTOpOM cTONGUE Bl BUANTE KOMOWHALIMIO HEUTPANBHOMO 3NEKTpoAa
(NE) / HacTpoek B cepBUCHOW Nporpamme

« B cTonbuax 3 - 6 Bbl BUAMTE, Kakyto 6e30nacHOCTL NpeaocTasnaet
NESSY npu Kakoi KoMOUHaLKK.

CoeavHenne | KoHTakt HanpaBnenu | Jlyywan 6e3onacHoCTb
npubop - NE | koxxa - NE e y nauueHToB c Bonee
annauMKauum | HU3KUM
NE COMNpPOTUBNEHNEM
KOXKK
1 | NE aByrpaHHbIM / HacTporka ° ° ® ®
"NE: AMHaM1yHbIR"
2 | NE aByrpaHHbIi / HacTporKka (] (] o
"NE: aByrpaHHbIn"
NE aByrpaHHbIM / HAcTporKka ° MOXKET MOXKET
"NE: nto6on" HapyLwartbcd; | HapyLwaTbCes;
CM. CM.
MPEAOYMPE | NMPEAOVIIPE
X- OEHWE | XX- OEHME
NE oaHorpaHHblv / HacTpoika | @
"NE: nto6oin"
NE oagHorpaHHbIM / HacTporka | @
"NE: oaHorpaHHbIn"
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Oco6eHHOCTH HAaCTPONKU
ycTaHOBKa "HelTpanbHbIA
aneKTtpoa: nroboi"

CneauTb 3a CBETOBbIMU
MHAWKaTOpaMu

AneKTpoa He NOAKMNIOUYEH

MoaxntoueH oaHOrpaHHbLIN
aneKTpoA. YcTaHOBKa HacTporKa
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"HelTpanbHbi aNEKTPOA:
OAHOrpaHHbIN"

MPEOYMNPEXOEHUE! Ecnv npousonaeT KOPOTKOE 3aMblKaHue B
COEAMHUTENBHOM Kabene unu 3aXume ABYrpaHHOro HenTpanbHOro
anekTpoaa, Npubop GonbLUEe HE CMOXET KOHTPONIMPOBATL KOHTAKT C KOXKEW
nauueHTa 1 HanpassieHne anmniMKauum KOHTaKTHOW noBepxHocTu. K Bam He
nocTynaeT curHan npeaynpexxAaeHua, ecnu SNeKTPoA TepHaeT KOHTaKT C
KOXXen unu yrpoxxaet oxor. K Bam He noctynaet curHan npeaynpexkaeHus,
€CNK HanpasfeHne annanKaumMm KOHTaKTHOM NMOBEPXHOCTU HEBEPHO.

Kak A nonyuy uH$popmauuto o cratyce 6e3onacHocTH
HeWUTpanbHOro aneKTpoaa?

o NEUTRAL

Puc. 2-1

He3zo HeUTpanbHOro aneKkTpoaa 06opy0BaAHO CBETOBLIMU
MHAMKaTOpaMK, KOTOpble AEMOHCTPUPYIOT ABYrpaHHbIv (1) nunu
O0AHOrpaHHbIf (2) anektpoa. Knasuwen ®okyc BeizosuTe okHO NESSY. Tam
Bbl MOXKeTe NpoBepUTb, KAKUe HACTPONKKU B CEPBUCHOM NporpamMme
npuéopa aKTUBHbI.

»  He#TpanbHbin 31eKTpoa: AMHaAMUYHbIN
»  He#TpanbHbiv 371eKTPoA: ABYrPaHHbIM
«  HevitpanbHbiit anektpoA: nobovi

»  He#TpanbHbii 31E€KTPOA: OAHOIrPaHHAbIN

Ecnn npubop HacTpoeH Ha ABYrpaHHbIf / AMHAMUYECKUIA SneKTpod, v Boil
NoAKYaeTe OAHOrPaHHbLIN 3NEKTPOA, CBETOBOW MHAUKATOP ABYrpaHHOro
3aropaetcs KpacHbiM. Ecnn npuBop HacTpoeH Ha 0AHOrPaHHbLIA 3NEKTPOa,
n Bbl nogkntovaeTe ABYrpaHHbIA dNEKTPOA, CBETOBOW MHAMKATOP
OZHOrPaHHOro 3aropaercH KpacHbIM. B 06oux crnyyasx Bel MoxxeTe
aKTMBMPOBATb MOHOMONAPHBIE PEXUMbI TONILKO TOrAa, Koraa Bel
MOAKOUNUN NPaBUIbHBIA 3NEKTPOA.

Ecnv Bbl BkitouaeTe npubop, a aNeKTpos He NOAKIOYEH, CBETOBbLIE
MHAMKATOPbl 3aropatoTca KpacHbIM. AKTUBALMA MOHOMONAPHOMO peXxvmMa
HE BO3MOXKHa.

Ecnv Bbl noakntouaete ofHOrpaHHbIA 3NEKTPO, NPUOOP KOHTPONMPYET
TONbKO COEAMHEHWE Mexay npubopoM U anekTpoaoM. Ecnv oHo B
nopaAake, CUMBON dNeKTpoaa 3aropaetca 3efneHbiM. AKTusauma
MOHOMONAPHOr0 PeXXMMa BO3MOXKHA.

Ecnn coeanHeHnue ¢ npuBopom pasopBaHo, MM KOHTaKTHaA nnactuHa
3NeKTpoAa He NOMHOCTLIO BCTaBEHA B KOHTAKTHbIA 3a>KUM, CUMBON
3NEKTPoAa ropuT KpacHbIM (cTaTyc 6e30MacHOCTM KpacHbIi). AKTUBaLUWA
MOHOMONAPHOrO PeXXMMa He BO3MOXKHA. [pu akTMBaLUMmu 3BYUAT CUTHAN
npeaynpexaexua. Npu NoAKNIOYEHWU OAHOrPAHHOMO INEKTPOAA KOHTaKT
MEeXAy SNEKTPOAOM M KOXKeN nauneHTa He KoHTponupyetcal K Bam He
NOoCTynaeT CUrHan npeaynpeXxaeHuns, eciin 3NeKTPOA TEPAET KOHTAKT C
KOXXEWN UMK YrPOXKaeT OXKOr.
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MoakntoueH AByrpaHHbIl  YT06LI ONTUMANBLHO UCMONb30BaTh KOHTPObHbIE PYHKUMK Npubopa, ERBE
HeNTpanbHbIA 3NEKTPOA.  pPEeKOMEHAYeT NOAKNYEHWE ABYrpaHHoro anektpoaa. Ocobo
YcTaHoBKa HacTpoKa  npeanoututened ERBE NESSY Omega anektpod. Hapaay ¢ apyrimu
"He#TpanbHbI 3NEKTPOA:  npenMyLLECTBAMM, Y STOMO IMEKTPOAA NOYTH UCKIIOYEH YPEZMEPHO

ABYrpaHHbI UK "HeﬁTPa"b"bjl’l BbICOKMI HArpeB KOXXM U TKaHewW Y Kpaes dneKkTpoaa.
aneKTpoa: nroboi"
KOHTaKT MeXkay KOXKeW 1 3NeKTPOAOM.

Ecnu Bbl noakntoyaete ABYrpaHHbIA aneKTpod, npuéop KOHTPONUPYET He
TONbKO CoeanHeHne Mexxay npubopom 1 anektpodom. Mpudop
KOHTPOMNMPYET TAKXKE KOHTaKT MeXAy KOXew u anektpoaoM. Ecnu Bce B
nopsAaKe, CUMBON 3NEKTPOLA FOPUT 3eNeHbIM (cTatyc 6esonacHocTv
3eneHbli). AKTMBaUMA MOHOMONAPHOIO PEXXMMa BO3MOXKHA.

Ecnu coeanHeHnve ¢ npnBopomM pasopBaHO, KOHTAKTHAA MnacTuHa
3NEeKTPOAa He MONHOCTLIO BCTABMIEHA B KOHTAKTHBIN 32XKUM, UITM KOHTaKT C
KOXXeW HaCTONbKO MIIOXOM, YTO YrPOXaEeT OXKOT, CUMBON 3NIEKTPOAA rOpUT
KpacHbIM (cTaTyc 6e30nacHOCTH KpacHbIi). AKTMBaUMA MOHOMONSPHOIO
pexuma He BO3MOXHa. [Tpn akTMBauUMmM 3BYUUT CUrHaN NpeaynperxaeHus.

HanpaBneHMe anninKauMnm KOHTaKTHOW NOBEPXHOCTHN B OTHOLLUEHNUN K
HanpasBJ/IEHUHO TOKa.

Mpu ncnonb3oBaHWKM ABYrpaHHOro HemTpanbHoro anexktpoaa NESSY
KOHTPONMPYET TaKXKe HanpasfieHWe anmnivKaunm KOHTaKTHOM NoBEPXHOCTH
B OTHOLUEHWU K HanpaB/ieHUo ToKa. BbICOKOYACTOTHBI TOK, Kak npasuio,
pacnpeaenaeTca Mo KOHTAKTHOW NOBEPXHOCTU HEepaBHOMEPHO. TOK TeyeT K
MPOKCUMAaBbHBIM Yrnam U KpoMKam. Tam oH MOXKeT ObiTb BonbLue, YeM Ha
AWCTanbHbLIX yrnax u Kpomkax. [Noxkanyncra, npu annankauuu
HEeWTPaNbHOro 3NEeKTPoAa CneauTe 3a TeM, YToObl IMHUA CUMMETPUM
HeWTpaNbHOro aneKTpoaa 6bina HanpaeneHa K onepaurnoHHOMY MOJHO.
JIMHUKM CUMMETPUM PaSNTMYHBIX HEWTPANbHLIX 3NEKTPOAOB Bbl BUANUTE BHK3Y.

A 4

T /—I_\

Puc. 2-2

NESSY cpaBHMBaET TOKHM, KOTOpbIE TEKYT Yepes obe NoBepXHOCTH
HeWTpanbHOro aneKkTpoAa. Ecnm TokM HEMHOro oTiMyaloTCA Apyr OT Apyra,
Ha 3KpaHe NOoABMAETCA 3e/IEHOE OKHO YKasaHuA. AKTMBaLMA
MOHOMONIAPHOTO pPeXxvumMa BoO3MOXHa 1 aanee. OfHaKO Bbl AOMKHbI MO
BO3MOXXHOCTH CKOpPEE CKOPPEKTMPOBATL NO3ULMIO HEWTPaIbHOMO
aneKkTpoaa.
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Oco6eHHOCTH HAaCTPONKH
ycTaHOBKa "HelTpanbHbIn
aneKTtpoa: nroboi"

KoHTponbHaA ¢pyHKLUMA OKHa
NESSY npu noaxkntoueHuun

ABYIpaHHOro aneKTpoaa.
YcTaHOBKa HacTpoWKa
"HeWTpanbHbIA 3N1IEKTPOA:

ABYrpaHHbIM UK "HenTpanbHbIv
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anekTpoa: nobon"

Ecnv yacTUyHbIe TOKM CMIBHO OTNIMYAIDTCA APYr OT Apyra, CUMBON
AByrpaHHoro anektpoaa Ha VIO ropuTt KpacHbiM. AKTMBaLWS
MOHOMONAPHOIO PeXXUMa He BO3MOXKHA. [pu akTMBauuu 3ByUNT CUrHan
npeaynpexxaeHvs. Ha aucnnee noasnaeTcs KpacHoe NpeaynperxaeHue:
MoxkanyicTa, Npu annavKkauum HeMTPanbHOro 3NEKTPoAa CNeanTe 3a Tem,
yTOObI IMHUA CUMMETPUM HEUTPANTBHOTO 3neKTpoaa Obina HanpasneHa K
onepauvoHHOMY MOJH.

MPEOAYNPEXOEHWUE! Ecnv nponsonaeT KOPOTKOE 3aMblKaH1e B
COeZIMHUTENIbHOM Kabene unu 3axKume ABYrpaHHOro HEWTPanbHOro
aneKkTpoaa, nprudop 6onblLe HEe CMOXET KOHTPOIMPOBATb KOHTAKT C KOXKeW
nauveHTa 1 HanpasfieH1e anmniMKaLlMn KOHTaKTHOW NOBEPXHOCTU. K Bam He
NoCcTynaeT CUrHan NpeaynpexxAeHus, ecnu aNeKTpo TepAeT KOHTaKT C
KOXXeu unu yrpoxkaet oxor. K Bam He nocTynaet curHan npeaynpexaeHus,
€CN1 HanpaBneHne annaMkaumMnm KOHTaKTHOM NOBEPXHOCTU HEBEPHO.

NESSY Aasyma

4 <
| 4 |
> |
= @ o = -

Ecnu Bel HaxxnmaeTe knasuwy OOKyC Ha rHesae HEMTPaTbHOro dNeKTpoaa,
Bbl nepexoaunte k okHy NESSY.

Bbl Buante cemadop (1). B cootBetctBMM C CONPOTUBIEHUEM Nepexoaa
MeXAY KOXeM U 3NEeKTPOLOM OH MOKa3blBaEeT:

« Craryc 6esonacHocTu 3eneHeblii. Mpnbop MoXKeT ObITb aKTMBMPOBaH 6e3
OMaCHOCTHU AN nauueHTa.

« Crartyc 6e3onacHocTH KpacHbIi. [Mprbop akTMBUPOBATL HENbL3A.

CpeaHuit aucnnen (2) nokasslBaeT COMPOTUMBIEHWE NEPEX0Oaa KaK
UYUCNOBYIO BESIUUMHY.

Mpu HacTponKke ycTaHOBKa HelTpasibHbii 3N1eKTPOoA: ABYTrPaHHbIM:
Jvarpamma cnpasa (3) nokasbliBaeT CONpoTUBIEHUE Nepexoaa CTonéuom.
MpaHuua ctatyca 6e30nacHOCTH KpacHbIM NoKasaHa BBEPXY U BHU3Y
KpacHoM nuHnen. HuxxHAA npeaenbHana BennunHa coctasnaet 20 Om.
BepxHana npeaenbHana BennunHa coctasnaet 120 Owm.

Mpw HacTpoiKe ycTaHoBKa HedTpanbHbii 91eKTpoa: mo6o# (PUCYHKA HET).
Jvarpamma cnpasa (3) nokasbliBaeT CONpoTUMBIEHME Nepexosa CTonbuom.
paHWua cTaTyca 6e30MacHOCTU KpacHbIi NoKasaHa BBEPXY KpacHOwH
nvHuen. BepxHAa npeaenbHan BenvunHa coctasnaet 120 Om.
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MoaxntoueH AByrpaHHbIA  YCTaHOBKA HACTPOWKa HenTpasbHbif 91eKTPOA: AMHAMMUYHBIN
HeWTpanbHbIW ANEKTPOA.  obecneunBaeT NyuLlyto 6e30NacHOCTb Y NaUMEHTOB ¢ 6onee HU3KUM
YcTaHOBKa HAaCTPOMKa  COMPOTUBEHUEM KOXKHW. DTO, HaMp., NauMeHTbl C HE3HAUUTENbHLIM
"HelTpanbHbIA 3NEKTPOA:  KONMYECTBOM MOAKOXKHBIX XKUPOBbLIX TKAHEH, AETH 1 MAaaeHubl. Uy aTnx
AWHAMMYHBIN® 3| MeHTOB CBOEBPEMEHHO Pacno3HAETCA KPUTUUECKOe OTAENeH e
HEeMTpasbHOro 3NEKTPOoAa OT KOXMU.

HoHTponbHaa pyHKLMA OKHA
NESSY npu noagKkntoueHuu NESSY [uHamnueckuii
ABYIpaHHOro aneKTpoaa.
YcTaHOBKa HacTpoWKa > <
"HeWTpanbHbIM aneKkTpoA
AWHAMUYHBIA"

| 4 |
> |
(1
» o X -
Puc. 2-4

Ecnv Bbl HaxxnmaeTe knaeuwy OOKyC Ha rHesae HEMTPaNbHOro dNeKTpoaa,
Bbl nepexoaunte k okHy NESSY.

Bbl BuanTe cemadop (1). B cootBeTcTBMM C CONPOTUBIIEHNEM Nepexosa
MeXay KOXeW U SNeKTPOAOM OH NOoKasbiBaeT:

« Craryc 6esonacHocTu 3eneHblid. Mpubop MoXeT BbiTe akTMBUMpPOBaH 6e3
OMaCHOCTU AN nauueHTa.

« Craryc 6e30nacHOCTM KpacHbiit. Nprbop akTMBMPOBATL HENb3A.

CpeaHui aucnnen (2) nokasslBaeT COMPOTUMBIEHWE NEPEXOAA KaK
UYNUCNOBYIO BESIUUMHY.

Jvarpamma cnpasa (3) nokasbliBaeT CONpoTUMBIEHUE Nepexosa CTonéuom.
MpaHuua ctatyca 6e30MacHOCTH KpacHbIi NoKasaHa BBEPXY U BHU3Y
KpacHoM nuHuen. HuxHAA npeaenbHana BennunHa coctaenaet 20 Owm.
BepxHAaA npeaenbHan BenMuMHa He XeCTKo PpUKcuposaHa Ha yposHe 120
OM, HO 3aBMCHT OT HAMMEHbLLETO CONPOTUBIIEHUA NEPEXoaa MEeXAy KOXewn
W HEUTPanbHbLIM INEKTPOAOM (MepHasa BennunHa). BepxHAaa npeaensHasn
BE/IMYMHA B OTHOLLEHWUMU K MEPHOM BEJTMYMHE CHUYKAETCH HACTOJNbKO, YTOOLI
KPUTUUECKOE OTAENEHWNE HENTPabHOrO 3NEKTPOLA OT KOXM BblNo
CBOEBPEMEHHO Pacno3HaHo.

OxHo NESSY Ha BusyanbHyto  Ecnu Bbl annnvumpyete AByrpaHHbIi 31€KTPOA Ha KOXKY nauueHTa,
noMoLLb NP anniMKauMn  nepenaute npexae K okHy NESSY. C nomMoLLbIo ero nokasaHui Bel
ABYrpaHHOro afleKTpoAa  MoOXKeTe y3HaTb, HACKOMIbKO XOPOLU KOHTAKT C KoXKen. B naeansHom cnydyae
CONpOTHUBNEHNUE Nepexoaa A0NKHO HaxoauTbeA B 06nacTti mexay 20 1 120
Om.

OkHo NESSY npu noakntoueHun  [1nA KOHTPONA OAHOrPAHHOro 3MeKTpoJa A0CTaTouHO Habnoaats 3a
OAHOrpaHHOro aNleKTpoAa.  CBETOBbLIMM MHAMKATOpamMu. B okHe NESSY Bbl nonyyaete TakXKe TONbKO
nHpopMaumto: Ctatyc 6e30nacHOCTH 3e/IeHbIi UK KPaCHbIN.

Mpyn noAKNOUYEHUM OAHOrPaHHOro anexkTpoaa okHo NESSY He
npeaocTaBnfaeT BU3yanbHyt0 NOMOLLb. [1py 0AHOrpaHHOM aneKkTpoae
KOHTaKT MeXXAy 3NEKTPOAOM U KOXKEHN He MOXKET ObiTb U3MEPEH.

19 148



2 « lMpwucnocobnenns ansa obecneyeHns 6e30nacHOCTM

MHﬂMBMﬂyaHbHaH agantauua

20 /148

MaKCUMalnbHOW
NPOAOIIKUTENBHOCTH
BKIFOUEHUA

MPEIMTIPEHOEHE!

ABTOMaTMUECKUI KOHTPONb annapaTHbIX OLUMOOK A03UPOBKHU

B npeanaraemom annapare npeayCcMOTpeHa cucTemMa aBTOMaTUYeCcKoro
KOHTpONA BbixoAHbIX BY-napameTtpos, obecneunBatoLlan KOHTPOsb 3a
OTKIOHEHUEM AEWCTBUTENbHBIX 3HAYEHUN BbIXOAHbLIX BY-napamertpos ot
3aaHHbIX M reHepupyloLlas NnpeaynpeauTenbHele curHansl. Ecnu
YyKas3aHHOe OTKNOHEHWe CTaHOBWTCA CTOJIb BEJIMKO, UTO Tpebyemoe
kauecTBo apdpekTa paspesa unu koarynauum (CUT nnu COAG) yxe He
MOXeT ObITb 0becneyeHo, To BY-reHepatop oTktouaeTca. MHpopmauuma o
BO3HWUKHOBEHWM annapaTHOW OLUMOKM JO3MPOBKU NO3BONAET XUPYPry
HeMeA/IeHHO onpeaenuTb, 00yCNOBEHbI I OTKIIOHEHUA OT 3aAaHHbIX
napameTpoB MM HEMOJSYYEHME KEeaeMoro appekTa Henonaakamu B
camoM annaparte uan HeT.OTKNOHeHUA BbIXOAHbIX BY-napameTtpos o1
3aJlaHHbIX 3HAYEHUI MOTyT ObITb BbI3BaHbI TOJIbKO BO3AEWCTBUEM 0COO0
HW3KOOMHbIX HArpy3oK, HanpUMep NP UCNoJIb30BaHMM KOArympyoLLnx
3NEKTPOAOB C/ULIKOM B0NbLLOro pasmMepa, KOPOTKOM 3aMblKaHUK Mexay
AKTUBHBIM WM HEWTPASIbHBIM SNEKTPOAAMM UM BOSHUKHOBEHWU
HeucnpaBHOCTH B annapare.

ABTOMaTUUYECKHUH KOHTPOJIb NPOAONTKHUTENIbHOCTHU BKJITHOUHEHUA

Mpu ncnonb3oBaHMK No HasHayeHuto BY-reHepatop aktueupyercs
KHOMOYHbIM BbIKNtoYaTenem, negansto unu AUTO START Tonbko Ha
KOPOTKUE MPOMEXKYTKU BPEMEHU ANA BbINOSHEHUA paspesa uiu
Koarynauuu. To NPOAOIKAETCA, KaK NpPaBuio, TONTbKO HECKOJIbKO CEKYHA.
M3-3a HencnpaBHOCTU Npubopa UK KOMMEKTYHOLLMX, UKW BCIeACTBUE
OLUMOKM NPU YNpaBieHUM MOXKET NMPOU30MTH criyyarHoe BKtoueHue BY-
reHeparopa. [1na npeaoTspalleHna 3HauUUTEIbHbIX MOBPEXKAEHUN
BCMeACTBME CryyaiHol akTuBauum BY-reHepartopa npvbop obopyaoBaH
MOHWTOPOM, aBTOMAaTUUYECKU KOHTPONUPYIOLLUM NPOLAOMKUTENIBHOCTD
BK/IoYeHuA BY-reHeparopa.

Mpu NpeBbILLIEHUN 3a1aHHON MaKCUMaSIbHON NPOAOIKUTENBHOCTH
BK/IFOYEHUA MOHUTOP NOZAET ONTUYECKUIN U aKYCTUUECKUI CUrHaN u
aBTOMAaTM4YeCKM OoTKNoHaeT BY-reHepartop. B ganbHenwemM MOXHO B
no6oi MOMEHT OCYLLIeCTBUTL Nepesanyck BYU-reHepatopa, npu 3Tom cHoBa
BO30OHOBNAETCA aBTOMATUUECKHI KOHTPONb NPOAOIKUTENBHOCTU
BKJIHOYEHMA. DTO NO3BONAET NPEAOTBPATUTL CEPbE3HLIE NOBPEXKAEHUSA U3-

3a cnyqaﬁHoro BKJTIOYEHNA reHeparopa Ha HeonpeaeneHHOo A0Nroe BpemMAa.

YuntblBas PUCK BO3SMOXKHbIX TEPMUUYECKUX MNOBPEXKAEHUN TKAHU B Clnyyae
HenpeaHamepeHHoro 3anycka BY-reHepatopa, npolle 1 HaaexkHee BCero
6b1710 OBbl NPEAyCMOTPETb HeMeASIEHHOe aBTOMaTHMUYEeCKoe OTKJTHoUeH1e
cnyyanHo aktuBupoBaHHoro BY-reHepatopa. [ockonbKy, oAHaKo, annapar
He B COCTOIHUK aBTOMATUUYECKU OTUUYUTL NPpeHaMEPEHHOE BKIHOUYEHUE OT
HenpeaHaMepeHHOro, aBToMaTMyeckoe oTKItoueHue BY-reHepatopa He
ZIO/IHO MPOUCXOAUTb CIIMLLKOM ObLICTPO, TaK KaKk 3To nomMeLuano Obl
OnepUpYyOLLIEMY XUPYPrY BINOMHUTL paspes Uiu Koarynauuio.
CooTtBeTcTBYtOLLAA HACTPOWKA NPOAOIXHUTENIbHOCTU BKIHOYEHUSA
BbINOHAETCA TONIbKO TEXHUKOM GUPMbI C MOMOLLLIHO cepBucHoro NO
annapara.

M3meHeHMe 3a1aHHOMO OrpaHUYeHnss MakCMManbHOW
MPOAOIKUTENBHOCTH BKITKOUEHUA AONYCKAETCA N0 CO00paXKeHUAM
6e30MacHOCTU NWLLb MPXU TOM YCITOBUM, YTO BCE MOb30BATENNU AAHHOIO
annapara 6ynyT CBOEBPEMEHHO ¥ TOUHO NPOUHPOPMUPOBAHEI O
npou3BeaeHHOM M3MeHeHUn.Kpome Toro, smMeHeH1e 3aaHHOro paHee
OrpaHuyeHns MakCUManbHOW NPOAOIKUTENBHOCTHU BKITKOUEHHUSA AOMKHO
ObITb COOTBETCTBYHOLUMM 00pa3oM 3a0KYMEHTMPOBAHO, Hanp. B popme
3anvcy B macnopTte annapara.
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3awuTa oT OLMOOK 0OCNyHUBaAHUA

Ins ucknrouenns owmnbok npy paboTe ¢ annapatom ero nuuesas naHesnb U
UCMONb3YEMbIE MEHIO BbINOJIHEHLI TAKUM 0OPa30M, YTO HENOTUYHBIE /MK
HeNoMHbIe HACTPOMKKN aBTOMATUYECKM Pacno3HaOTCA NpeayCMOTPEHHOM
CMCTEMOM KOHTPOAA C noAayen npeaynpeanTenbHbix curHanos.Ha
rHe340BOW NNaHKE B HWXKHEW Y4acTu NMUEBOW NaHenn npeaycMoTPeHbl BCE
HeobxoAWMMble rHe3aa NoAKMOUYEHUA A BCEX BO3MOXKHbIX MPUMEHEHMIA
annapara. OTv rHe3aa BbIMONMHEHbl TaKUM 00pasoM, YTO B KaXKAOM JaHHOM
Crnyyae B rHe3i0 MOXKET ObITb BKITOUEHA TONTbKO BUIIKA OT MHCTPYMEHTA, Ha
paboTy C KOTOPbLIM PACCYMTAHO 3TO FHE3A0 (MPW 3TOM NpeAnonaraeTcs, YTo
MCMONb3YOTCA TOSIbKO KOMMIEKTYIOLLME, MOCTABAEHHbIE UK
pekoMeHAoBaHHble 3rotosuTenem annapara).OAHOBPEMEHHO K annapary
MOXXHO MOAKIOUUTL TPU MHCTPYMeHTa. OHAKOo No coobparkeHnsam
6e30MacHOCTM MX aKTUBMPOBaHME BbINOMHAETCH TOIbKO noodYepeaHo. BY-
Hanpsa)XeHue Bceraa NPUCyTCTBYET TONbKO B OAHOM rHeszae, 3a
nckntodyeHvem pexxuma TWIN COAG.

Mocne KaXxaoro BKKOYEHMA CETEBOIO BhIKOYATENA annapar
oTpabatbiBaeT aBTOMaTUMYECKYHO TECT-MPOrpamMmy, Pacrno3HatoLLyto
cneaytoLume ownbKM, céom M HEMCNPABHOCTU B OpraHax ynpasneHus
annapara unu NoAKMKYEHHBIX K MOCNEAHEMY KOMMIEKTYHOLLUX C
OZIHOBPEMEHHOW Bblaauen npeaynpeanTesbHbIX CUrHaNoB U COOBLLEHWI:

» Ecnu oaHa Y3 KnaBWL Ha IMULEBOW NaHenu 13-3a BO3HUKLLEro AedeKTa
3aMKHynacb HAKOPOTKO UK Bblna Haxkata npu BKIOUYEHUU CETEBOIO
BbIKNOYATENA, TO NPU BKIKOUYEHWUM CETEBOrO BhIK/OYATENA NOAAETCA
MHPOPMUPYHOLLIMIA O JaHHOM OLUMOKE 3BYKOBOW CUrHam U B OKHE
MHAVKaUMK noasnseTcs Homep ownbku (Error NQ) u TekcTt
MHPOPMALMOHHOIO COOBLLEHMS.

+ Ecnu oaHa 13 KHONOK Aepxarena aneKkrposa U3-3a BO3HUKLLEro
AedeKra 3aMKHyNnacb HAKOPOTKO, UM GOPMUPYET HUSKOOMHbLIN MOCTUK
(Hanp. Npu NonazaHuW Braru B Aep)katenb dneKkTpoaa), unv bbina
Ha)kaTta Npu BKNHOUYEHUWU CETEBOrO BhIK/OYATENA, TO NOC/E BKIHOYEHNA
CEeTeBOro BbIK/OUaTens noAaeTca UHPOPMUPYIOLLMIA O AaHHOM oLwnbKe
3BYKOBOW CUrHas ¥ B OKHE MHAMKaLUMW NOABNAETCA HOMEP OLLUMOKM
(Error NQ) 1 TEKCT MHPOPMALMOHHOIO COOBLLEHUS.

» Ecnu koHTaKT HOXXHOrO BhIKOYATENA BCEACTBUE AedeKTa 3aMKHYyCcA
HaKopOTKO, 3aefaeT nejasb UK Npu BKIKOYEHUN CETEBOIO
BbIK/touatens Obina HaxkaTta neAasnb HOXHOIO BbIKNKOYaTens, To
nozaaeTca UHGOPMHUPYHOLLIMIA 06 3TOWH OLLUMOKE 3BYKOBOW CUIHAN U B OKHE
MHAMKaUMK noABnaeTca Homep ownBkrm (Error NQ) u Tekct
MH(OPMALMOHHOIO COOOBLLEHHA.
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NMABA 3

OnucaHue 3N1eMeHTOB ynpaBJieHUn

dnemeHTbI ynpaBneHuna nepem-leﬁ naHenu

BIPOLAR

MONOPOLAR

MONOPOLAR

T) . NEUTRAL

ERBE
V| 28 D 0 OcHoeHanA nporpa
> ?li’i‘:g‘;mu MoHononspHoe 4
rHesgoe
Pewum g Pexum
p AUTOCUT FORCED COAG i’
SpcherT ScpchexT
@ 4 - :
rY
A makc. BT y makc. BT —j
_ » 180 SOR
o
- (10}
Puc. 3-1
Tok (1) Beikntouarenb nutaHua
Mpwnbop Bkn / Beikn
Cumeon (1a)

KnaBuwmn HacTpoeK

KnaBuwun dokyc

MpouTUTE MHCTPYKLMIO MO 3KCMNyaTaunu, NpPexxae YemM BKIIKUaTh U
ucnonb3oBatb Npubop.

(10) Beepx / BHus

OTun KnaBuwyM obnaaatoT GyHKUMEN BCEraa, Koraa OHW BUAHbLI HA Aucnnee.
Hanp., oHKn cny>kat HacTpomnke addeKra.

(11) Beoa

MonTBep)aaet BBOA, NPUHUMAET BLIBOP, COXPaHAET HACTPOMKY.

Bbl MoykeTe cocTaBuTb Ntobyto komBrHaumMio rHesa npubopa. B aTom
OTHOLLEHMU pUC. NpeacTaBndaeT 3-1 TONbKO OAWH NPUMEP KOHOUIypaLUK.
Harkatue Ha knasuwy PoKyc paaoM ¢ rHE3A0M MoKasblBaeT GYHKUUM
rHesaa 1 HacTponKy GyHKUMI Ha aucnnee.

12) dokyc - knasuwa aAna GunonapHoro rHesaa
1
1

(12)
(13) dokKyc - knaBuwa aAnad MOHOMONAPHOro rHesaa
(14) doKyc - knaBuLwa aAna MOHOMONAPHOro rHesaa
(15) ®okyc - knaeuLwa AnA rHesaa HeMTpPanbHOro anexkTpoaa

MokasbiBaeT MHPOPMALIMIO O HEMTPANBHOM 3NIEKTPOoAEe Ha Aucnee.
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CseToBble UHAOUKaTOPbI

CumBon

CumBon

KnaBuwu dokyc

(16) HoxxHoM BbIKNOUaTENb

CUMBON HOXHOrO BbIKItOUaTens roput, Koraa COOTBGTCTBWOU.I,VIVI HOXXHOM
BbIKJTKOUaTeb NMPUNUCAH rHesay.

(17) AsTO3anyck

Ecnu rOPUT Namrnoyka, aBTo3anyCK aKTUBEH.

(18) HentpanbHble anekTpoabl

[MoAakntoyeH oAHOrPaHHbIN UK ABYrpaHHbIi HEUTPaNbHLIA 3NIEKTPOA.
3eneHbii: BCe B nopaake. KpacHhbii: onacHOCTb, Haxatb PoKyc-KnasuLuy,
KOHTPOJIMPOBaTb HENTPASIbHBIK 3NEKTPOA.

(20)

CuvMBON 0603HaYaeT KOHCTPYKTUBHYIO Mepy Mo 6e30nacHOCTH.
OneKTpuueckan Lenb nauueHTa u3onmMpoBaHa ot 3emsin. OnacHoOCTb TOKOB
YTEUKM U, BCNIEACTBME 3TOr0, OMACHOCTb OXXOroB A/ NauueHTa
3HAUMTENIbHO COKpallaroTCs.

(21)

Annapar cootBeTcTBYET TpeboBaHusaM Tuna CF 1 3aluuLLeH OT BO3AeNCTBUSA
AePrOPUNNATOPHBIX Paspsaos.

0 OcHoBHasn nporpa

e ’ O630p/

Mporpammbl

MoHoronspHoe 4 O
rHesgoe

Pesxum Pexum

©® » AuTocCuT FORCED COAG [N 7 |

OchahekT

O » 4 —J 4 0

makc. BT o Mmakc. BT

© > 180 <0

Puc. 3-2

B 3aBMCMMOCTM OT TOTO, KaKUe OKHa NpeAcTaBfieHbl Ha AUCTNee, KnaBuLLK
MMELOT PasfiMuHyto GyHKUMI0. Cneaute 3a TeM, Ha Kakyto QYHKLMIO
nokasblBaeT KnaBuLLa.

B okHe npumepa HacTtpoiku Pesanunsa / Koarynaumu Ana MOHONOAAPHOrO
rHesaa, KnasuLKM UMEIOT creaytowne GyHKLUMK:

(2) O630p / nporpamMmbl

BbisbiBaeT okHO O630p. OKHO MHHOPMUPYET O COCTOAHUU aKTUBHOM
nporpammel: Kakon pexkum Pesanua / Koarynaumu, kakon addekT, kakaa
MOLLIHOCTb U KaKoe rHe3A0 aKTUBHbI?

Kpome atoro, y Bac ectb goctyn K noameHto Bbibop nporpamMmel v
noamMerio [pyrue GyHKumm.

(3) BbIBOP perkuma CUT
Bbi3biBaeT okHO Belibopa pexxuma CUT (pesaHus).
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(4) BbIGOP adppekta CUT
BhisbiBaeT okHO BeiGopa appekta CUT.
(5) Bribop orpaHuyeHua molHoct CUT

BbI3biBaeT 0KHO BbliGopa orpaHuyeHua MoLiHocT CUT.

(6) Belbop cnocoba aktMBaumu

Bbi3biBaeT OKHO BbIGOPA HOXKHOMO BLIKMKOUATENS U PeXKUMa aBTo3anycka.
(7) Boibop perkuma COAG

BbisbiBaeT okHO Beibopa pexkuma COAG (Koarynauuu).

(8) BbIGOP adpdpekTa COAG

BbisbiBaeT okHO Belibopa appekta COAG.

(9) Bribop orpaHuueHua mowiHoct COAG

Bbi3biBaeT okHO Beibopa orpaHuyeHuna mMoliHocT COAG.

(19) CvrHan ansa oTkauvMBaHvA abiMa

Ecnu aTOT curHan B KOHTPONIbHOM MoNe pe3aHua ninn Koarynauuu 3€eJ1EHbIN,
npn akTuBaunun COOTBETCTBYHOLLIEro pexxmMma aBToMaTu4eCKn 3anycKaeTcA
OTKa4YuBaHue AbiMa.

AnemeHTbl ynpaBneHuA 3ajHeN naHenu

ERBE ELEKTROMEDIZIN TOBINGEN

e

LNEvoUTAGE'

rerREQuER

rerzsTROM e
& N
4

{/%/z Ecs/w :
O 6 00 00

Puc. 3-3

Moxanyicra, cmoTpute rmasy  OnucaHHble Aanee 3NeMeHThl YNpaBneHUa BaKHbl ANA MHCTaNNALMM
UHcTannauma  npubopa.

lHespa (1) v (2) rHe3ga HOXKHBIX BbIK/OYATENIEN

K aTuM rHesgam Bbl MOXKeTe NoAKSIOUYUTE OAHO- U ABYNeAasbHble HOXKHble
BbIKMtouateny. [syneaanbHbli HOXXHOM BeIKNOUYaTeNb MOXET ObiTb
NOAKIIOYEH KaK K rHesay (1), Tak U K rHesay (2). To xe BepHo U and
oAHoMneAanbHOro HOXKHOro BbIKOYaTens.

(3) Me3no ECB (ECB o3Hauyaer ERBE Communication Bus unu
KOMMYHUKaunoHHaA wuHa ERBE)
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BbipaBHMBaHMe NOTEeHUUANoOB

CeTteBble N penoxpaHUuTenu
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MoakntouyeHUe NUTAHUA

K BbICOKOYACTOTHOMY XMPYPrMYecKkomy npuéopy MoryT ObiTb NOAKMOUYEHD
Apyrue npubopel, Hanp., APC unu oTkaunBaHve abiMa. BbiICOKOYACTOTHLIN
XUPYPruyeckuii Npubop CRy>KUT TOraa KOHTPOJbHEIM BIOKOM, Ha Aucnnee
KOTOPOro npeAcTaBneHbl GyHKUMM apyrux npubopos. ECB peanusyet
KOMMYHUKauuto npubopos Apyr ¢ apyrom. Moakntounte kabenb ECB k
3TOMY rHeszy U coelunHuTe ero ¢ kabenem apyroro npuéopa.

(4) NMoakntoyeHWe BblpaBHMBAHWA NOTEHLMANOB

MoakntounTe NPOBOA BblpaBHUBAHWA NOTEHLMAN0B U COEANHUTE ero C
BblpaBHMBaHMEM NOTEHUMAN0B NOMeLLeHWA onepaunoHHon. Mcnonbayunte
npeaycmotperHyto ERBE VIO-CART, coeanHuTe NpoBOA BbipaBHWBAHMWA
noTeHunanos co WTudToM BbipaBHMBaHWA noteHumanos VIO-CART.

(5) CeTeBble npenoxpaHuTenu

Mpunbop 3aluMLLEH CETEBLIMU NPEAOXPAHUTENAMM. ECNM 0AWH M3 HUX
NeperopuT, To NPUCTyNaTb K MCMONb30BaHUIO annapara Ha nauueHTe
MOXXHO TOJIbKO NOCHE TOro, Kak annapar 6yaeT npoBepeH
KBaNMPUUMPOBAHHBLIM TEXHUKOM. Ha Tabnuuke o6o3HadveHns Tuna npubopa
yKasaHbl aHHble NpeaoxpaHnuTenei. PaspeluaeTca UCnonb3oBaTb TONbKO
CMEHHbIE NPeA0XPaHNUTENN C TaKUMU AaHHBIMM.

(6) MoakntoueHne nuTaHnaA

BkntounTe npubop B 6e3ynpeyHo CMOHTMPOBaHHYHO PO3ETKY C
3aLUMLLEHHBIM KOHTaKTOM. McnonbayiTte Tonbko kabenb ¢pupmbl ERBE nnm
paBHOLUEHHbIH. CeTeBoi Kabenb JOMKEH UMETb HaUMOHANbHBIN 3HaK
KoHTpons. Ecnv npubop yctaHoeneH Ha ERBE VIO-CART, yctaHoBuTe
coeauHeHue ¢ ceteBbiM Kabenem VIO-CART.
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MABA 4

PaboTa c BbICOKOUYACTOTHbIM XUPYPruyecKUm
npubopom, nocobue

Moco6ue 1 Ball BbICOKOUYACTOTHbIN XUPYpPruiecKkun npubop

Y Bac uHAMBUAYanbHO  BbICOKOYACTOTHLIN XMPYPrUYECcKnit Npubop 3TO YacTb cUCTEMbI. Karkabii
KOHGUrypupoBaHHaA cMCTeMa  BbICOKOYACTOTHbIM XMPYpPruyeckuii npubop cobupaetca ana Bac
“HAMBKMAYyanbHO. BapnatMBHOCTL KacaeTcs rHesa, nporpamMmMHoro
obecrneueHun, a TaKKe CnoCoBHOCTHU K CoYeTaHMIo C APYrMMuU npubopamu,
KoTOopble Bbl MOXETe NOAKMIOUNTE K BbICOKOYACTOTHOMY XMPYPrUYECKOMY
npubopy. K coBMectumbiM npubopam v k VIO-CART npunaratotcs
COBCTBEHHbIE MHCTPYKLMM MO 3KCRyaTaumm.

B noco6uu npeactaBneHa B 31om nocobuu Bel u3yuute ynpasneHue BbICOKOYACTOTHLIM
pa6oTa c OiHUM NPUMEPOM  xupypruyeckm npubopom VIO 200 D Ha npumepe 0AHOM KOHGUIypaLmm.
KoHurypauun  Xota npubop, KOTOPLIA HaxoauTcs neped Bamu, MoXKeT MeTb Apyryto
KOHPUrypaumto, yCTPOMCTBO NONb30BaTENBCKOro uHTEpdenca v
ynpasneHne GyHKUMAMU MAEHTUYHBI.

Kak 1 B KOMMbOTEPHOM Nporpamme, Bl MOXKeTe OTKPbITb PAA OKOH Ha
UHTep¢ence npubopa. B Takux okHax Bbl MoXeTe BbINOAHUTL pAa
nencteuid. [locnenoBaTenbHOCTb, B KOTOPOW Bbl OTKpbIBaeTe OKHA U
BbINONHAETE AEWCTBUA, HE 3aZaHa ecTKko. OHa 3aBUCUT OT pesynbTaTa,
KOTOpbIi Bbl xoTUTe AocThYb. K 3a1a4yam nocobua oTHOCHUTCH
npeacTaBfieHne OJIHOM M3 TaKKUX nocneaoBaTeNisHocTel. Takum obpasom,
oHa ByaeT MMeTb TONbKO XapakTep npumepa.

YnpaBneHue usyyaetrca [locobue onuckiBaeT oAHy 3aaady v npeanaraet ee peweHve. ERBE
MHTYMTUBHO W NerKo.  pekomeHayeT Bam, otpaboTtatb BCce aTanbl 3T0W TPEHUPOBKMU Ha npubope.

Mpv aTom npeacTaBbTe cebe TUNUYHYO paBouyto cUTyaumio: Hanpumep, Bl
HacTpauBaeTe rHesfa B COOTBETCTBUM ¢ Bawummu notpebHocTaMM 1K
coxpaHseTe nporpamMmmy. Ecnv y Bac BO3HWMKAKOT TPYAHOCTH C HACTPOMKaM#u
B OKHe, BepuTe B pyku nocobue. BeicTpee Bcero Bul 06yuntech
nocpeAacTBOM COOCTBEHHbIX AeWCTBMIA. YnpaBneHue npudopomM caenaHo
MHTYUTUBHO NOHATHBIM M AOCTaBNAET YAOBONbCTBUE. 3aTpaThl BDEMEHM Ha
“3yyeHue Nocobua M caMoCToATENbHEIE YNPaXHEHUA COCTaBNAT OT
noslyyaca [0 COpoKa NATM MUHYT. [locne atoro Bel A0MKHBLI OCBOMTL BCe
BaXKHeMnLmne QYHKUMM.

MoakntoueHue npubopa K ceTH, BKNOUeHUe npubdopa,
camoTecTMpOBaHWe, COCTOAHUE aKTUBHOW NPOrpammbi.

1. MoaxntoueHne K ceTd  HanpsA)keHue ceT A0/MKHO COOTBETCTBOBATb 3HAYEHUIO, YKasaHHOMY Ha
nacrnopTHoi Tabnuuke annapara.

BkntounTe npubop B 6e3ynpeyHo CMOHTMPOBaHHYHO PO3ETKY C
3aLUMLLEHHBIM KOHTaKTOM. McnonbayiTte Tonbko kabenb ¢pupmbl ERBE nnm
paBHOLIeHHbIW. CeTeBoi Kabenb JOMKEH UMETb HaUMOHANbHbIN 3HaK
KoHTponA. Ecnv npubop yctaHosneH Ha VIO-CART, yctaHoBuTe
coeauHeHue ¢ ceteBbiM Kabenem VIO-CART.
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2. BKnroueHue npubopa,
TecTUpoBaHUe PYyHKUUKN

3. O630p: 3arpysKa aKTUBHOM

nporpamMmmbl Anfa

BbICOKOYaCTOTHOIO

Xupypruueckoro npuéopa.
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Brkntouunte npubop Beiktouatenem cetu. MNpubop ocylecTenseT
TECTUpPOBaHWE QYHKLMIA M NpoBepAeT Bce rHe3aa. PacnosHatotcs
MOAK/OYEHHbIe NPUOOPBI U HOXKHEIE BhIKIHOYATENH. 3aroparoTcs BCe
CBETOBbIE MHAMKATOPLI U GOKYC - KnaBuwiK. Ha aucnnee noasnaeTca HoMep
BEPCHK NMPOrpaMmMHOro obecnedeHus.

ossop: 1 program xy e

’ Beizos Bunonapxoe rHezgo

MNporpamMme! — BIP CUT BISOFT ‘

4  60W 4 60W

BriGop MoHononapHoe rHesgo
(Il oo auTo <
4 180W 2 30w
vio2000 —

MoHononapHoe rHezgo 2|

’ — AUTO FORCED ‘
4 10w FERETL

HelTpaneHeil 3nekTpog

v
n (5]
» B O @ db «

Puc. 4-1

[Mocne Toro, Kak 3aKOHYEeHO TecTUpoBaHWe GYHKUKUIA, Bl BUAUTE OKHO
0630p. Bbl BUuanTe Homep (1) 1 umA (2) akTUBHOM NporpamMmbl. B npumepe
370 Nporpamma 1 nporpamma xy.

C npaBow CTOpPOHLI OKHa Bbl BUAKUTE cocToAHUE (3) aKTMBHOM NporpamMmel.
Hesza Balero uHaBuAayanbHoro npuéopa npeacTaBneHbl CXeMaTUUYECKM.
Bbl nonyyaete otBeT Ha Bonpoc: Kakon pexxum CUT / COAG, kakou
3PPEKT, KakaA MOLLHOCTb U KaKoe rHe3a0 aKTUBHbI?

Y Bac ectb ABe BO3MOXHOCTK aktuBupoBaTb rHe3go CUT unn COAG
nporpamMmei.

BoamoxxkHoCTb 1: AKTMBMpPOBATL NPAMO U3 okHa O630p. MNpucBoeHUe
HOXHOrO BbIK/HOYATENA rHe3ay 34eCb He BO3MOXXHO. Bbl MoxxeTe
aKTMBMPOBATb BCE rHe3Aa PyYHbIM Bbikntovatenem. HoxxHelM
BbIKtovarenem Bel moxkeTte aktusupoBartb pexkum CUT nnm COAG rHesaa,
KOTOPOMY B NporpamMme NpUCBOEH HOXHOW Bbikntovatens. [Mpuceoexne
HOXHOrO BbIK/IFOYaTENA rHe3ay B 9TOM OTHOLLEHWM Bbl pacnosHaeTe no
CBETALUMMCA CUMBOJIAM HOXKHbIX BbIK/HOUATENEN rHesa.

Bo3moxHOCTb 2: Bbl HaxkMMaeTe knaeuily Belbopa paaoM C MYHKTOM MEHHO
[MpuHATE Nporpammy, nepexoauTe B OKHO HacTtporikmn Cut/

Coag naktnsupyete u3 atoro okHa. OkHo Hactposikmu Cut /
CoagodorycupyeTt B3rnaa Ha GyHKumAx rHesga. B okHe Hacrporikm Cut /
Coag Bo3MOXHO nto6oe NPUCBOEHWE HOXHOIO BhbIKtoYaTens. BosmorkHa
TaKXKe aKTUBaUWA pyyHoro Beiktouatensa. PaboTa ¢ okHoMm HacTtposikm Cut
/ Coag co cTp. 32 onuckbiBaeTca noapobHo.

B 06oux cnyyasx Bam cnenyet Haxkatem noGoi KnaBuLLKM NOATBEPAUTE,
yTo Bbl NPOBEPUIM HACTPOIKK aKTUBHOM NporpamMmel. MNepea okHom O630p
Bbl BUAWTE ManeHbKoe OKHO C TEKCTOM:

[MpoBepuTs HACTPOKKK aKTUBHOM nporpamMmsl. [oxxanyicra, noarsepaute,
HaxKaB moByIo KnaBuLLy.

Tonbko Korza Bel BeINOMHUAKM 3TO yKasaHue, y Bac nossnaetca AocTyn K
aKTUBHOW NporpamMme 1 GyHKUMAM okHa O630p.
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Mocne BkNtOYEHUA NpUBOpP Bceraa Bbi3biBaET Ty NPOrpamMmy, ¢ KoTopoi Bel
pabotanu nocneaHen. 310 He KacaeTcA pexkuma ReMode nporpamm. Cwm.
K 3TOMy CTp. 47. B nporpamme-npumepe 6unonsapHoe rHesao obnazaer
cneayoLwnuMmn HaCTPONKaMu:

*  Pexum CUT: bun.CUT

+ Oo¢odekT Cut: 4

* OrpaHuyenune mowHocTtn Cut: 60 W

+ Pexxum Coag: BiSoft

+ OododexT Coag: 4

* OrpaHuyenune mowHoct Coag: 60 W

Ecnu Baw npubop o6opyaoBaH rHe3aoM HeMTpanbHOro aneKTpoaa, B
npeacTaBneHnn rHesaa Bel BuanTe nsoBpaykeHne HeWTpanbHoro
anektpoaa (4).

Ecnu Bbl noakntounnu APC 2, IES 2 unu apyroit npubop K
BbICOKOYACTOTHOMY XMPYpPruieckoMy npubopy, Bbl MOXKETe CnpaBUTLCS B
nporpamMme 0 pacrnpenesneHun apyrux riesa npudopa.

Ha aucnnee B npumepe npeacrasneH cumeon Knasuwwn Ab (5). MNMoa Hm
Bbl Buante APC. K BbICOKOYACTOTHOMY XMpPYpPruieckomMy npubopy
noaxnoyeH APC 2. Ecnu Bel HaxxmeTe knasuwy Ab Ha nepeaHen naHenu
BbICOKOYACTOTHOrO XMPYpPruyeckoro npubopa, OKHO NepenaeT K rHesaam
APC

4. 0630p: CocToAHUE aKTUBHOM
nporpammel ana APC 2 OB30p: 1 program xy

BelzoB
n 0

Beibop APC-THE370
’ nporpamMmbl — OTKN. m ‘

APC
> — <
Mpouve M e
 ED . g «

Puc. 4-2

Ha aucnnee B npumepe APC 2 nmeet oaHo rHesgo (1). Pamka ana
npeacTaBneHvWA BTOPOro rHesga (2) nycra.

U xoTa Bel moxkeTe HacTpoutb GyHKUMM APC 2 Ha BbICOKOYaCTOTHOM
Xupyprudeckom npubope, padota ¢ APC 2 onucbiBaeTcs B OTAENbHOM
MHCTPYKLUMK Mo aKkcnnyataumu. MNpoytute, noxanyicta, rnasy PaboTa ¢
APC 2 B nHCTpPYyKUMM no akcnnyatauun APC 2.
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5. O630p: CocTOAHHE aKTUBHOM
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nporpammbl anqa IES 2

MpuHATL Nporpammy

Ha aucnnee B npumepe npeacrasneH cumeon Knasuwwun Ab (3). MNMoa Him
Bbl BuauTe IES. K BbICOKOUYACTOTHOMY XMpypruyeckomy npubopy
noaxnoyeH IES 2. Ecnu Bbl HaxkmeTe knaeuwwly Ab Ha nepeaHen naHenu

BbICOKOYACTOTHOIO XMPypruyecKkoro npubopa, oKHO nepenaert K rHesay IES:

M xota Bbl MoXeTe HacTpouTb GyHKUmK IES 2 Ha BEICOKOYACTOTHOM
Xupyprudeckom npubope, pabota c IES 2 onuckiBaeTca B OTAENBLHOM
MHCTPYKLMHM No aKcnnyataumu. MNpoutute, noxkanyicra, rnasy Pabora c IES
2 B MHCTPYKUMK No aKkcnnyatauuu IES 2.

Harkmute mHorokpartHo knasvwy Auf. Bbl neperaere B nepsbiit BUA OKHA
O630p.

MpuHATBL Nporpammy

OBsop: 1 program xy
b Belzos BunonapHoe rHesgo ‘
el 2 — | ercur BEEE
4 G0W 4 60W
Bblﬁﬂp MoHononsapHoe rHesgo
’ NpOorpaMmi — AUTO FORCED ‘
2 W

4 180W
VIO 200 D

MoHononApHoe rHesAo 2|

[ 2 e BT FoRCED <
4 180w PRI

v HelTpansHbii 3NeKTPog)

=
ki e — db <

Puc. 4-3

Ecnu Bbl X0TUTE NPUHATL aKTUBHYO NPOrpamMmy, HAOXXMWUTE KNaBuLLy
BbI6Opa PAAOM C MYHKTOM MeHt0 [TpuHATs nporpammy. Toraa Bhl
nepenaete B okHO HacTporiku Cut / Coag. Tam npeacTaBneHbl HACTPONKK
nocneHero akTMBHOMo rHesaa. 3aropaetca knasuwa PoKyc paaoM ¢ 3TUM
rHe3aoM.

AnbTepHaTUBHO Bbl MoXkeTe HaxkaTb KnaBuLly BblOopa pAaoM C
npeacTaBfieHMeM rHes3aa, Hanpumep, Knasuily Belbopa paaoM ¢
MOHOMONAPHbLIM rHE34A0M. OTUM AeNcTBUEM Bbl Takyke npuHMMaeTe
nporpammy. Bel nepexoaunte B okHo Hactpoviku Cut / Coag. Tam
npeAcTaBfieHbl HACTPOMKK BbIOpaHHOro rHe3aa. 3aropaeTca Knasula
doKyc paaoOM C 3TUM FHE3AO0M.

Ha)kmuTe kKnaeuwy Beibopa pAaaoM ¢ MYHKTOM MeHo O630p / nporpamMmei.
Bbl nepexoante B okHo O630p.
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BbiGop nporpammbi

1. OTKPbLITb OKHO BbIGOP
nporpammbl ocop: 1 program xy

> BunonapHoe rHesao ‘

BIP CUT BISOFT
4 G0W 4 60W
Beibop MoHononspHoe rHesgo
[LL__QD’ NPOrpPAMMB! — AUTO FORCED ‘
4 130w FIRE-T

VIO 200D

MoHononapHoe rHezao 2

’ — AUTO FORCED ‘
[AREIE 2 sow
v HeilTpansHelit anexkTpoa)
Mpouue APC
b chyHKLMM ‘

Puc. 4-4

Ecnu Bbl xotuTe paboTatb ¢ ApYroi NnporpaMmon, HXKMHUTE KnaBuLly
BbiBOpa pAAOM C MYHKTOM MeH0 Bbi6op nporpammei.

2. Bbibop nporpammbi
Bbi6op nporpammbl:

> a 0 OcHosHas nporpa ‘CT@M
» 1oy o 4

> Hoeasa nporpamma < 2
| 2 <
Puc. 4-5

Bbl nepexoante B okHO BeiGop nporpammebl.. Bel BuanMte Cnncok Buibopa
nporpamm (1).

1. Ecnu Bbl HaxkmeTe knasuwmn Auf-Ab (2), u coxpaHeHbl 6onee 4
nporpamm, oKHO nepeinzet B Cnvucok Beibopa nporpamMm. AKTMBHanA
nporpamma o6o3Ha4eHa 3eneHoN MapKUPOBKOW.

2. HaxmuTe knasuwy Beibopa psaoM C xenaemow nporpaMmmoin. [na
HaLlero ynparkHeHuna Bbibepute, noxanyicra, bazoByro nporpammy.
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3. Mpu1HATL BbIGPaHHYHO
nporpammy

OKHo HacTtpowku Cut / Coag

32 /148

OBsop: 0 OcHoBHas nporpa
’ BbizoB BunonsipHoe rHesao ‘
[&\@D Gl L  BisoFT
4 60W 4 60W

MoHononspHoe rHesgo
AUTO

FORCED ‘
e
vio00D0 —
MoHononspHoe rHesao 2

AUTO FORCED ‘
o

v HeliTpaneHbiii anekTpoa

’ Mpoune APC T . . ‘

BoiGop
’ nporpamme!

3anucaTb
’ nporpamMmy

yHKUUN

Puc. 4-6

Bbl cHoBa HaxoauTech B okHe OBG30p M MOXKeTe CnpaBUTbCH O COCTOSHUK
aKTMBHOM Nporpammel (CM. COCTOAHME aKTUBHOM NporpamMmel. 28).

Ecnu Bbl xoTUTE NpUHATL BbIBPaHHYO NporpamMmy, HAXXMUTE KnaBuLLy
BblBOpa pAAOM C NMYHKTOM MeHto [TpuHATH nporpammy. Bel nepexoaute B
OKHO HacTtporikm Cut / Coag. Tam npeacTaBfieHbl HACTPOWKK NOCNefHero
aKTMBHOro rHesaa. 3aropaetca knasuwa PoKyc pAAOM C 9TUM FTHE3A0M.

AnbTepHaTMBHO Bbl MoXkeTe HaxkaTb KnaBuLly BelGopa psaoMm ¢
npeacTaBieHMeM rHe3aa, Hanpumep, Knasuwy Bolbopa paaom ¢
MOHOMOAAPHbLIM FHE3A0M. OTUM AencTBueM Bbl Takke npuHumaeTe
nporpammy.

BasoBaf KOHLenu1A BbICOKOYACTOTHOFO XUPYPruuecKoro
npubopa: doKycupoBaH1e B3rnaaa Ha ¢pyHKUMAX rHesaa (Focus
View).

0 OcHoBHas nporpa

’ QOB3op/
Mporpammbl

Pexum

» AutTocuT@ < S —
ShpexT ﬂ'

» 4 « ¥
makc. BT

» 180 <

Puc. 4-7

OkHo Hactporiku Cut/ Coag doKycupyeT B3rnaa Ha GyHKUMAX rHe3aa, T.K.
Bbl Bceraa suaunte tonbko Hactpovikn CUT (1) n HacTporikn COAG (2)
rHesga.

Ecnv Bbl X0TUTE NPOBEPUTH MM UBMEHUTb HACTPOMKK rHe34a, Bbl30BUTE
rHe340 COOTBETCTBYIOLLEN KnaBuwwen Ookyc (3). OTo KacaeTca TakKe rHesq
NoAKNHYEHHbIX NpubopoB. Hanp., v HacTpoiku Cut / Coag APC 2 6yayt
nokasaHbl B 3TOM OKHe BbICOKOUYACTOTHOIO XMpypruyeckoro npubopa.

AﬂbTepHaTMBHO Bbl moXkeTe KPaTKO aKTMBMpOBaTb MHCTPYMEHT, KOTOprVI
NOAKJ/IKOYEH K XXenaemMomMy rHesay. Oucnnei aBToMaTtnM4yeCcKu
nepeKknyaeTca Ha aktTuBupoBaHHOE rHes3fo.
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YTto A Mory caenatb B OKHe
HacTtpoiku Cut / Coag?

1. BoizBaTb pexxum CUT

2. Boibop pemuma CUT

Harkatve Ha knaBuwy PoKyc rHesna HeUTpanbHOro anekTpoaa
nokasbiBaeT Bam MHpopMaunto 0 HEUTpanbHOM 3NeKTpoAe Ha Aucnnee.

OkHo Hacrtporikm Cut / Coag Bceraa BUAHO B COYETAHMMU C KOHTPOSbHbLIMU
CBETOBbIMU MHAMKATOPAMU HOXHOIO BbIKNtOYaTENA M aBTo3anycka rHesa!
Hanee cM. noa 3arnaevem: BelGop criocoba akTuBaumu.

Bbl moxkeTe:

» Hactpoutb CUT (1) n COAG (2).
« [epeitt B okHO O630p (4).

+ Beblbpatb AnA rHe3aa HOXXHOW BhIK/OUaTENb MK QYHKLUMIO aBTo3anycKa
(5). ABTO3anyCcK BO3MOXKEH OZHAKO TOJLKO B OMNONAPHLIX pexxumax. Bo
¢dparmeHTe aucnnes (5) NnokasaHbl BCe BO3MOXKHblE CMOCoObI
aKTUBaUWK NpecTaBNeHHOro riesaa. MNpucBoeHHbI cnocob akTBaUWm
nomMeYeH LBETOM.

* Y3HaTb, aKTMBMPOBAHO /i1 aBTOMAaTUMYEeCKK oTcacbiBaHue Abiva ¢ CUT
unn COAG.

Hactpoutb pexium CUT

0 OcHoBHas nporpa

O630p/
} npf)?gaMMu ‘
Pexum Pexum
@*\"@3» AUTO CUT FORCED COAG i
ShekT
>» 4 _ ' _ 4
makc. BT v Makc. BT
» 180 80 &

Puc. 4-8

Ha>kmute knaeuwwy Bbibopa pAaaoM C MYHKTOM MEHIO Pexum.

Bbibop CUT-pexuma:
> a CUTOmkn. ), o
| Ml Bosspar & —J‘;— AUTOCUT @ 4

y
» B3O - o( ?
Puc. 4-9

Bbl nepexoante B okHO Bbibop pexuma CUT. C npaBoit CTOPOHbI Bl
Buaute Cnuncok Beibopa pexxuma (1).
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Bbi3oB UHGOpMALIMK MO perumy
CuT
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1. Ecnu Bbl Haxxmete knasuwm Auf-Ab (2), okHo nepenaet B Cnmcok
Bbl6opa. AKTUBHbIN pexnM 0003HaAUYEH 3eNeHON MapKUPOBKOM. YToObI
NepenTn K ApYrum pexkxumam (eciim oHn umerotca), Bel MoXkeTe HarkaTb
KnaewLy BbiGOpa pAAOM C MYHKTOM MEHI0 Apyrve pexxumsl (3). Toraa
Bbl nepexoaunte B cneayroLlee OKHO, B KOTOPOM npoaomkaercA Cnucok
Bblbopa. Ecnu Bel HaxkatMeMm knasuLm BelGopa NepeLLsnv B KoHel
Cnucka Bbibopa, NOBTOPHOE HaykaTve Knasuim Beibopa nepeseneT
Bac o6patHo k Hauyany Cnucka Beibopa.

2. Harkmute knaBuwy Beibopa paaoMm ¢ xenaembiM pexxumom CUT
(Mpumep: AUTO CUT). Bul Bo3BpaluaeTecb B OKHO Hactpoiku Cut /
Coag.

Ecnu Bul xotuTe aeaktmupoBath pexxum CUT rHesaa, Beibepute B CrniMcke
Bbibopa CUT aus.

Mpw xxenaHuu, Bel MoxkeTe nocne Beibopa pexuma CUT nocmoTpetb
nHdopMaumIo No akTueHoMy pexkumy CUT. Harkmute NnOBTOPHO KnasuLly
Bbl6Opa pAAOM C MYHKTOM MeHI0 Pexxum. Haxkmute Knaeuwwy Boibopa
pPAAOM C NYHKTOM MEHI0 MHpo.

VIO-uHdbopmauua: Pexum:

» Pexum AUTO CUT 4
XapakTeprcTvku:
Wapasuwee soinonHeHne paspesos ctabunbHoro

» BOCNPOU3BOAUMOrO KayecTBa, MaKCUManbHO 4
waasuee BO3AEHCTBUE Ha TKaHb, YPOBEHb
reMocTasa OT He3HaUMTENbHOro A0 CpeaHero.
O6nactn s
BeinonHeHwe niobbix pas3pe3oB B TKaHAX C

' Mpoune XOpoWeN  3NeKTPUYECKOW NPOBOAUMOCTbLIO, <
Hanp. B MbILWEYHOW TKaHW, BacKynspusoBaHHON
Tkauu. [penapupoBaHWe WNW  BbINONHEHUE
paspesos B TKaHAX TOHKOW CTPYKTYpbI.

’ Bosgpa-r‘: WUcnonbsyembie aneKTpoabi: 4

Puc. 4-10

INucTaiite knaeuwamun Auf/Ab unu ncnonb3yiTe Knaeuwly Boibopa PAAOM C
MYHKTOM MeHI0 gasiee, uToObl NoKasaTtb onucaH1e BblOpaHHOIo pexxuma.

Mocne Toro, Kak Bbl Npouny TEKCT, HAXKMUTE KnaBuLLy Beibopa pALOM C
MYHKTOM MEHI0 Hasaa. Bl Bo3BpallaeTeck B 0kHO Bribop pexxuma CUT.

Harkmute Tam knasuLly BeiBopa paaoM ¢ NyHKTOM MEHH0 Hasaa. Bel
BO3BpaLllaeTecb B OKHO Hactporiku Cut / Coag.

Bbl MOXKeTe Bbi3BaTb CBEAEHUS BO MHOTMX OKHax npubopa. Cnocob
Bbl30Ba CBeAEHWI Bceraa oavHakoB. Ha fanbHelwux atanax o6yyeHus oH
Bonblue He ByaeT NOACHATLCA.

80104-632
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1. BuizBatb adppexrt CUT

2. Bolbpatb apdpeKT CUT

Hactpoutb adpdext CUT

0 OcHoBHas nporpa

O630p/
’ I‘Ip?:gammu ‘
Pexwvm Pexum
» AUTOCUT FORCED COAG &
ScbchexT ScpchekT
T 4 ) 2R
Makc. Bt L J makc. BT
» 180 80 &
Puc. 4-11
Harkmute KnaBuLy Bbibopa pAAOM C NYHKTOM MeHI Sp@eKT.
Buibop CUT-achchekTa:
’ AUTO CUT % ‘
-
> 4«
—— o E° o
b LEEEERM) | v <4 b e
o 1|
» o :
Puc. 4-12

Bbl nepexoaunte B okHO Bbibop agppekta CUT.

Bbl BUAMTE uncnoBoe npeacrasnenve adpdekra (1) v ero npeacrasnieHne B
BuZe cTonbUOBOM AnarpamMmbl (2).

"paduk (3) nokasbiBaeT BO3AEUCTBUE IPPEKTA HA TKAHM.
1. Boibepute adpdekT knasuwamu Auf/Ab (4) (Mpumep: apdext CUT 4)..

2. MoarteepavnTe BbIBOp HaXkatMeM knasuwmv Beoa (5) unv Harkatvem
KnaeuLKM BeiIBopa pAAOM C NMYHKTOM MeHIo Ha3aj. Bel Bo3BpaluaeTtech
B OKHO HacTtporikm Cut / Coag.
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1. Bbi30oB orpaHUyeHun
MowHocTh CUT

2. Bbibop orpaHUueHus
moLHocTth CUT

BbiGop orpaHuueHUA mowHocTu CUT

Puc. 4-13

0 OcHoBHas nporpa

OB3op/

ﬂpf)?gammu ‘
Pexum Pexum
AUTO CUT FORCED COAG K|
SdpcpexT

4 _ l _ <
wmake. BT %J“:‘ Makc. BT
180 80 &

Ha>kmute Knaeuwwy BbiBopa paaoM ¢ MYHKTOM MEHI0 Makc. Barr.

|
OrpaHuyeHve mouyHocTn CUT:

4

4

4

»
Puc. 4-14

4
AUTO CUT 200
ObpekT: 4
-
—J- D .
“ Makc. BT e
v | 3 o

0

o @& -
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Bbl nepexoante B 0kHO Bbi6op orpaHnyerns moiyHocty CUT. Beibop
OrpaHuyeHna MOLLHOCTU CRY)XXUT AnA 6e30MacHOCTM NauMeHTa 1 saluilaet
MHCTPYMEHT OT NOBPEXKAEHUA.

Bbl BUAMTE uMcnoBoe nNpeactaBneHue orpaHMyeHna MowHocTH (1) n ero
npeacTaBneHue B BUAe CToNOLOBOM avarpammel (2).

1. BbibepuTte orpaHuueHns MoLlHocTH Knasuwamu Auf / Ab (3) (Mpumep:

140 Barr).

2. MoatsepawnTte BIBOp HaXkatMeM Kknasuwv Beoa (4) unv Harkatvem
KnaeuLKM BelBopa pAAOM C NMYHKTOM MeHIo Ha3aj. Bel Bo3BpaluaeTech
B OKHO Hacrtporiku Cut / Coag.

Hactpoika pexiuma COAG, apdekta COAG U orpaHUUEHUA
mowHocTu COAG

Hactpoitka okHa COAG ocyLlecTBnAeTCA TakUM »ke 06pasoM, Kak v
HacTpoika okHa CUT. MonpoByiite, noxkanyicTa, BbINOMHUTL ee.
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AxtuBauma periumos CUT 1 COAG HOMHbIM BbIKIroUaTenem

KoHuenuuaA HomHoro  Ha ThiNbHOW CTOPOHE BLICOKOYACTOTHOMO XMpYypruyeckoro npubopa Bel
BbIKNIIOUATENA  MOXKETe MOAKIOUYUTL ABYX U OZiHOMeAalNbHbIe HOXKHbIE BbiKoUYaTeny. Cm.
K aToMy rnasy UHcTannaums

JByneaansHbI HOXHOM BbIKNOYATENb UMEET XENTYI0 nejanb AnA
aktuBauun CUT v rony6yto neaans ans aktusaumn COAG.

Meaanb oaHoneAanbHOMO HOXHOMO BhiKtoyaTtensa ronydan. OHa Takke
cny>xut ana aktueauun COAG.

Menanv aByneaanbHOro HOXHoro Beikatovatenda CUT (kentas), COAG
(ronybas) 1 neaanb oaHoNeAaNbHOro HOXHOO BeiKntoyatenda COAG
(rony6an) Bel moxkeTe cBOOOAHO pacrnpeaenuTb no rHesnam
BbICOKOYACTOTHOIO XMpypruyeckoro npubopa. Ecnu Bel nogkntoumnm K
BbICOKOYACTOTHOMY Xupyprudeckomy npubopy APC 2, Bel MoxeTe
NMPUCBOUTL Nefanu Takxke resgam APC 2.

1. OTKpbITb OKHO Cnoco6

aKTuBauuu 0 OcHosHas nporpa

O63op/

> o ==
Pexum ¢

p AUTOCUT FORCED COAG K |

‘ MONOPOLAR

ShexT o

> 4 ._l_. yq « ®
makc. BT ) makc. BT

» 140 T e 80 &

Puc. 4-15

1. CHauana BbiBepuTte knasuwen Ookyc (1) rHe3no, Kotopomy Bel xoTute
MPUCBOWUTL HOXXHOW BbIKMtOYaTeNb. Bbl BUAMTE QYHKUMK rHe3aa B OKHE
Hactporiku Cut / Coag. B npumepe 310 MOHONONAPHOE rHe3AO.

2. HakmuTe knasuwy BoiBopa paaoM € MYHKTOM MeHto HOoXKHO#

BbIK/IHO4ATE b,
2. BbI60Op HOMHOrO
F—————
BblkntouaTensa Boibop cnocoba akTMBUPOBaHWS:
p - Hoxreie Boimouan <
3abnoKVpOoBaHbI

&
» 0 8 B ¢
s o B2° )

Puc. 4-16

4

37 1148
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OpwueHTauus: MpeacraBneHue
HOMHOrO BbIKNIFOUaTeNA B OKHe
HacTtponku Cut / Coag v Ha

38 /148

rHesge

Plug and Play

Brifiop cnocoba aKTHEMPOBaHNA; e S

=S =

» 4
> :
s < -

Puc. 4-17

B okHe Puc. 4-16 sBbl BuAUTE CNUCOK BO3MOXKHbIX CNOCOB0B NPUCBOEHMSA
HOXXHOro BbIKNtovarena. MNMponuctanTe kKnasuwen Ab (1) Takke K
cneaywouemMy okHy Puc. 4-17. Bl MOXeETE TakXe UCNOosb30BaThb KNaBuLly
Bbi6Opa pAAOM C MYHKTOM MEHI0 Jasee.

« Xenrtaawu ronyéaﬂ neaasiv AsynenanbHOro HOXXHOrro BblKo4yaresna
i Fonyéaﬂ neaanb ABynenanbHOro HOXXHOro BblKo4YarenAa
+ JXentada neaanb AsynenanbHOro HOXXHOro BbIK/IKO4YaTend

° I'onyéaﬂ neaanb oaHoneAanbHOro HOXHOIO BblKAO4YaTena

AKTVBHBIW HOXKHOM BbIK/OYaTeNb 0003HAYEH 3€1EHON MapPKUPOBKOM.
Bbi6epuTe KnaBuLLeit BbIGOpa HOXHOM BhIKNtOUaTeSb, HaMp., XENTyHo
nefans AByneAanbHOro HOXHOMO BhIKAOYartena (2).

O63op/ MONOPOLAR

’ Mporpammbl ‘
'

Pexum '
» AUTOCUT <

SdhexT SpdbexT
> 4 <

Makc. Br : makc. Bt

» 140 ‘ ; 80 &

Puc. 4-18

B okHe Hacrtporikn Cut / Coag nokaszaHO MOHOMONAPHOE rHe3o.
lMpucBoeHHanA xenTaa nejanb Ha AMCNee NoMeyeHa xenteiM. Ha
MOHOMONAPHOM rHe3Zie CBETUTCA XenTadA neaanb AByneAanbHOro HOXHOro
BbIKtovarena (1).

Bbl MmoxeTe akTuBuposatb dyHKUMIo CUT MOHONONAPHOro rHesaa TaKkxe
YKeNTon Nneaansto ABYyNeAanbHOro HOXHOro Belkatouarena (1). ®yHKuuu
COAG MOHOMOAAPHOrO rHesaa He NPUCBOEH HOXKHOW BbIKoYaTesb.

Mo>kHO TaKkke BKIOUMTbL Nprbop, BuibpaTts NporpamMmMy U TONbKO Toraa
MOAKOYMTL HOXHOM Bbiktoyatens. Mpubop pacno3HaeT HOXHOM
BbIKfItouaTenb. CUMBOSbI HOXKHOMO BbIKOYATENA Ha THe3Aax CBETATCA B
COOTBETCTBUM C pacnpeneneHMeM HOXKHbIX BbIKoYaTenei B nporpamMme.

80104-632
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AKTUBaUUA py4yHOro
BbIKNroyaTensa

ABTO3anyck

AUTO STOP

MHCTPYMEHT Ha MOHOMNOJNIAPHOM
1 6unonApHOM rHesge.

Hakue HacTpOWKU, KOTOpbIe A
xoTen 6bl aKTUBUPOBATb, fi BUIKY
B OKHe HacTtpoiku Cut / Coag?

AxTuBauua pexiumos CUT u COAG pyuHbIM BbiKntouaTenem,
aBTO3amnyck.

Ecnun y MHCTpyMeHTa nmeeTca pyyHon Beiktovatens, Bel MoxkeTe
aKTMBMPOBATb KaXKA0e rHe3A0 PyYHbIM Bhiknovatenem. BosMoXHoOCTb
aKTMBaLMK PYYHBIM BbIKNHOYATENEM He NoKasblBaeTcA B OKHe HacTporiiku
Cut/ Coag.

Ecnu BbibpaHo 6unonapHoe rHe3no, Bel MoxeTe BriBpatb B okHe Cnocob
aktuBauuu AsTosanyck 1 unu Atosanyck 2. [Tocne Toro kak MHCTPYMEHT
KOCHETCA TKaHW, C 3alaHHOW 3a1ePXKKOM aBTOMAaTUYECKM HauMHaeTCA
Koarynauua. Bpema saneprkku Bel MoxkeTe uaMeHuTb B Setup. CM. K aTomy
cTp. 54.

BbiBop ¢yHKUMM aBTO3anycKa nokasslBaeTcs B OkHe HacTtporiku Cut/ Coag
6unonsapHoro rHesga. Ha 6unonsapHom rHesae CBETUTCHA CUMBON
aBTo3anycka. Beibop aBTo3anycka BO3MOXEH TOMbKO AnA BUnonspHow
Koarynauuu.

Ecnu Bbl npucBonnu aBTosanyck éunonapHomy rHesay, CUT He moxeT
6bITb aKTUBMPOBAH HOXKHBLIM BbIKNOUYATENEM.

Bbi6opom perkuma COAG Bbl MmoxkeTe BbibpaTb ¢yHkumio AUTO STOP,
Hanp., BIPOLAR SOFT ¢ AUTO STOP. ®yHkuna AUTO STOP
aBTOMAaTUYECKM NPEPLIBAET aKTUBUPOBAHMUE, MPEXKAE YEM UHCTPYMEHT
ycnesaeTt "MPUIUMNHYTL" K TKaHW.

Focus View ¥ KOHUeNnuMa aKTUBaLUUU BbICOKOYACTOTHOIO
XupypruuecKkoro npubopa. Uto cneayeTt umeTb B BUAY?

0 OcHosHas nporpa BIPOLAR
> T . MoHoronspHoe < @
g rHesgoe
Pexum ?‘ o
p AUTOCUT FORCED COAG R |
Jbcpexr
) 4 - ' - < MONOPOLAR
makc. BT ?
» 140 <« |OF
v
Puc. 4-19

MpeacrtaBbTe cebe, noXkanyncrta, cneayoLyto cutyaumto: Xentana neaans
CUT (1) npucBoeHa MmoHononapHomy rHe3ay. Monybas negans COAG (2)
npuceoeHa 6unonspHomy rHesay. K obovm rHesaam noaknoyeH
MHCTPYMEHT, KOTOpbIM Bbl nonepemeHHo ucnonssyete. Pesarb
MOHOMOMAPHBLIM FHE3A0M, KoarynMpoBatb OUnonspHbLIM rHe340M.

Mocne Toro, kak Bul akTMBMpOBaNM pesaHne MOHONONAPHOro rHes3Aa, OKHO
HacTtpoiikn Cut/ Coag nokasbiBaeT HACTPOMKM MOHONONAPHOrO rHe3Aa. JTy
cutyaumto Bel Buante Ha Puc 4-19. Ecnun Bel celtuac aktusupyete
MHCTPYMEHT Ha BUnonspHOM rHesae, HacTpoek BunonapHoro rHesaa Bel He
ysunaute!
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B cnyuae comHeHuA
KOHTPONMpPOBaTb HAaCTPOMKMU.

Yto Takoe NESSY?

Hactpoinku NESSY

1 | NE AaByrpaHHbIn / HACTpoMKa
"NE: AMHaMnyHbIR"

2 | NE aByrpaHHbIi / HACTpoOMKa
"NE: aByrpaHHbIn"

3 | NE aByrpaHHbI# / HacTponka
"NE: nto6on"

4 | NE oaHorpaHHbIv / HacTpoka
"NE: nto6on"

4 | NE oaHorpaHHbIv / HacTpoika
"NE: oaHOrpaHHbIn"

40 /148

B cny4vyae COMHeHunA ﬂpOKOHTpOJ’IVIpyVITe HaCTDOVIKVI rHesfa, Kotopoe Bbl
XOTesnu Obl adKTMBMpPOBAaThb. HaxxkaTtne knasuum CDOKyC Ha rHesae. Bol
MOXXETe TaKXKe KPaTKO aKTMBMPOBaTb UHCTPYMEHT. I'IpM 3TOM HeNb3A
KacaTbCca Noaen unu npeamMeToB.

B o6oux cnyyasx okHo Hactpoiku Cut / Coag nokasbiBaet Bam ceituac
HaCTPOWKK rHe3aa, KoTopoe Bbl xoTenu 6bl akTMBMpoBaThb. Bbl MoxkeTe
NPOBEPUTb HACTPOMKM.

NESSY

Mpubop obopyrnoBaH cucTemoi 6e30MacHOCTU HEWTPASIbHBLIX SNEKTPOA0B
(NESSY), koTopas cneamt 3a HeWTpanbHbIMKU 3NIEKTPOAAMM,
npeaynpexaaer 0 KpUTUHECKMX CUTYaLMAX U MPeAoTBPaLLAET OXKOTY.
KauectBo cnexeHus Bl onpesensete camv BbIGOPOM 0AHOrPaHHOro Miu
ABYrPaHHOro HEUTPanbHOro anexkTpoaa v HacTpoinkon NESSY.

Mpu nocTaBke NprBOP HACTPOEH Ha HEHTPaNIbHbIH SNEKTPOA: ABYrPaHHBbIA.
Uto6bl Nonb3oBaTbCA 3TOM HACTPOWKOW, Bam Hy)KHbI ABYrpaHHbIe
HeWTpanbHble ANeKTPoabI.

B cepBM1CHbIX Nporpammax npudopa TeXHUK MOXKeT Mo Baluemy »kenaHuio
oCyLLecTBUTb pasHble HacTporkn NESSY. Kakoe Bo3aencTeume atu
HaCTPOWKKU OKasblBatoT Ha 6e30MacHOCTb HabNAEHNWs, BUAHO B
cneaytollei Tabnuue.

+ B nepsom ctonbue Bul BuaMTe cteneHs 6€30nacHOCTU. 1 = HauBbIcLLIAA
6e3onacHoCTb.

« Bo BTOpOM cTONGUE Bl BUANTE KOMOUHALIMIO HEUTPANBHOMO 3NEKTpoAa
(NE) / HacTpoek B cepBUCHOW Nporpamme

« B cronbuax 3 - 6 Bbl BuanTe, kakyto 6€30nacHoOCTb NpeaocTaBnsaer
NESSY npu Kakoi KomMBuHauUum.

CoeanHeHne | KoHTakTt Hanpaenenu | Jlyuwas6esonacHocTb
npubop - NE | koxka - NE e y nauueHToB ¢ 6onee
anmiavkauum | HU3KKUM
NE COMpOTUBNEHUEM
KOXKH
° ° ° °
(] (] (]
® MOXKeT MOXKET
HapyLlatbced; | HapyLlartbCe;
CM. CM.
MPEAOYIMPE | NMPEOYIIPE
X- OEHWE | XX- OEHUE
o
(]
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OcobeHHocTh HacTporku  [MPEOYIMNPEXOEHUE! Ecnn nponsoiaer KopoTKoe 3aMbiKaHWe B
yCTaHOBKa "HeHTpanbHbIi  coeMHUTENbHOM Kabene unv saXkume ABYrpaHHOro HeWTpansHOro
aneKTpoa: moboi"  anextpona, NPUGOpP 6OMbLLE HE CMOXET KOHTPONMPOBATL KOHTAKT C KOXel
nauveHTa v HanpasneHWe annauMKauuu KOHTaKTHOM noBepxHocTH. K Bam He
nocTynaeT CUrHan npeaynpexxaeHus, eCnv 3NeKTpoa TepAeT KOHTaKT ¢
KOXXeW Unu yrpoxkaeT oxkor. K Bam He nocTynaeT curHan npeaynpexxaeHus,
€C/1 HanpaBneHue annauKauMu KOHTAKTHOW NOBEPXHOCTU HEBEPHO.

Kak A nonyuy uHpopmauuto o cratyce 6e3onacHocTu
HeWUTpanbHOro aneKTpoaa?

CneauTb 3a CBETOBbIMU

WHAUKaTopaMu o NESTRAL

Puc. 4-20

He3zo HeUTpanbHOro aneKkTpoaa 06opy0BaAHO CBETOBLIMU
MHAMKaTOpaMK, KOTOpble AEMOHCTPUPYIOT ABYrpaHHbIv (1) nunu
0AHOrpaHHsbIf (2) anektpoa. Knasuwen ®okyc BoizosuTe okHO NESSY. Tam
Bbl MOXKeTe NpoBepUTb, KaKUe HaCTPONKKU B CEPBUCHOM NporpamMme
npubopa aKTUBHbI.

»  He#TpansbHbiv 371eKTpoa: AMHAMUYHbIN
»  He#TpanbHbii 971eKTpoA: ABYTrpaHHbIN
« HevitpanbHbiii anexkTpoA: nobovi

»  He#TpanbHbiti 31E€KTPOA: OAHOMPaHHbIN

Ecnu npubop HacTpoeH Ha ABYrpaHHbIf / AMHAMUYECKUIA SneKTpod, v Boi
NOAK/YaeTe OAHOrPaHHbLIN 3NEKTPOA, CBETOBOW MHAUKATOP ABYrpaHHOro
3aropaetcs KpacHbiM. Ecnv npuBop HacTpoeH Ha 0AHOrPaHHbIA 3NEKTPOA,
u Bbl nogkntovaeTe ABYrpaHHbIA 9NEKTPOA, CBETOBOW MHAMKATOP
OZHOrpaHHoro 3aropaerca KpacHbIM. B 06oux cnyyasx Bel MoxxeTe
aKTMBMPOBATb MOHOMONAPHBIE PEXUMbI TOSILKO TOrAa, Koraa Bel
MOAKIOUUNK NPaBUIbHBIA SNEKTPOA.

AneKTpoa He noakntoued  Ecnu Bbl BKouaeTe npubop, a aneKTpoa He NOAKIIOYEH, CBETOBbIE
MHAMKATOPbI 3aropatoTcA KpacHbIM. AKTUBALMA MOHOMONAPHOMO peXxvma
HE BO3MOXKHa.

MoaxntoueH oaHorpaHHbii  Ecnu Bbl noakntoyaete oaHOrpaHHbIM 3neKTpod, Npubéop KOHTpoMpyeT
aneKTpoAd. YCTaHOBKA HACTPOMKA  TONLKO COEAMHEHWE Mexay NpubopoM W aneKkTpoaom. Ecnv oHo B
"HedTpanbHbIA aNEKTPOA:  nopsAaKe, CUMBON 3MEKTPOAA 3aropaeTtce 3eneHbIM. AKTMBaumA
OAHOrPaHHbI"  MOHOMONAPHOMO PEXKMMa BOZMOXKHA.

Ecnu coeanHeHue ¢ npuBopomM pasopBaHo, MM KOHTaKTHaA nnactuHa
3NeKTpoAa He NOMHOCTLIO BCTABMEHA B KOHTAKTHbIA 3a>KUM, CUMBON
3NEKTPoAa ropuT KpacHbIM (cTaTyc 6e30MacHOCTM KpacHbIi). AKTUBaLUWS
MOHOMONAPHOrO PeXXMMa He BO3MOXKHA. [pu aKTMBaunu 3ByUYAT CUTHAN
npeaynpexaexua. Npu noAKNIOYEHWU OAHOrPAHHOMO 3NEKTPOAA KOHTaKT
MEXAy SNEKTPOAOM M KOXKeK nauneHTa He KoHTponupyetcal K Bam He
NOCTynaeT CUrHan npeaynpeXxaeHuns, eciin 3NeKTPOA TEPAET KOHTAKT C
KOXXEWN UMK YrPOXKaeT OXKOT.
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MoaxkntoueH AByrpaHHbIN
HEeNUTpanbHbIN NEKTPOA.
YcTaHOBKa HacTpoWKa
"HeWTpanbHbIA 3N1IEKTPOA:

ABYrpaHHbIA Unu "HenTpanbHbIN
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aneKTtpoa: nroboi"

Y1066l ONTMManbHO MCMONL30BaTh KOHTPOJbHEIE GYHKUMK Npubopa, ERBE
pPEeKOMEHZYET NoAKNoUYeHUe AByrpaHHoro anektpoaa. Ocobo
npeanoytuteneH ERBE NESSY Omega anektpoa. Hapsay ¢ apyrumu
NnpeMMyLLEecTBaMHM, y 3TOro ANIEKTPoAa NOUTU UCKITOYEH YPE3MEPHO
BbICOKMI HarpeB KOXXM U TKaHeW Y Kpaes dnexkTpoaa.

KOHTaKT Mexay KOXEen 1 aNEeKTPOoAOM.

Ecnu Bbl noakntoyaete ABYrpaHHbIi 3NeKTpod, npubop KOHTPONUPYET He
TONbKO coeanHeHne Mexxay npubopom 1 anektpodom. Mpubop
KOHTPOMNMPYET TAKXKE KOHTAKT MeXay KOXew u anektpoaoM. Ecnu Bce B
nopAaKe, CUMBON 3NEKTPOAA FOPUT 3eNeHbIM (cTatyc 6esonacHocTv
3eneHblit). AKTMBaUMA MOHOMONAPHOIO PEXXMMA BO3MOXKHA.

Ecnn coeanHeHve ¢ npuBopomM pasopBaHO, KOHTAKTHAA NnacTuHa
3NEKTPOAa He MONHOCTLIO BCTABMIEHA B KOHTAKTHBIN 32XKUM, UITM KOHTaKT C
KOXXeW HaCTOJNIbKO MII0OXOM, YTO YrPOXaeT OXKOr, CUMBON 3N1EKTPOAA ropuT
KpacHbIM (cTaTyc 6e30nacHOCTH KpacHbIi). AKTMBALMA MOHOMONSPHOIO
pexuma He BO3MOXKHA. [Tpn akTBauumn 3BYUYUT CUrHaN NpeaynperxaeHus.

HanpaBneHMe anninKauMnm KOHTaKTHOW NMOBEPXHOCTN B OTHOLLUEHUN K
HanpasBJ/IEHUHO TOKa.

Mpu ncnonb3oBaHWKM ABYrpaHHOro HemTpanbHoro anexktpoga NESSY
KOHTPOJIMPYET TaKXKe HanpasfeHWe annivKkaunm KOHTaKTHOM NOBEPXHOCTH
B OTHOLUEHWU K HanpaB/ieHUo ToKa. BbICOKOYaCTOTHBIW TOK, Kak npasuno,
pacnpeaenaeTca Mo KOHTAKTHOW NOBEPXHOCTU HEpaBHOMEPHO. TOK TeyeT K
MPOKCUMAabHBIM Yrnam U KpoMKam. Tam oH MOXKeT BbiTb BonbLue, YeM Ha
AWCTanbHbIX yraax u Kpomkax. [Noxanyncra, npu annankauuu
HEeWTPasbHOro ANEKTPOAA CneauTe 3a TeM, YToObl IMHUA CUMMETPUM
HeWTpasbHOro anekTpoaa Obina HanpaeneHa K onepaurnoHHOMY MOJHo.
JIMHUKM CUMMETPUK PaSITMYHBIX HEWTPANBHLIX 3NEKTPOAOB Bhl BUANUTE BHUSY.

A 4

: /—I—\

Puc. 4-21

NESSY cpaBHMBaET TOKM, KOTOpbIE TEKYT Yepes 06e NoBepXHOCTH
HeWTpanbHOro anexkTpoAa. Ecnm TokM HEMHOro oTiMyaloTCA Apyr OT Apyra,
Ha 9KpaHe NOoABNAETCA 3e/IEHOE OKHO YKasaHua. AKTMBaLMA
MOHOMONIAPHOrO pPeXxXMma BO3MOXkHa 1 aanee. OfHAKO Bbl AOMKHbI MO
BO3MOXXHOCTH CKOPEE CKOPPEKTMPOBATL NO3ULMIO HEWTPaNbHOMo
aneKkTpoaa.

Ecnu yacTmyHble TOKM CMNBHO OTAMYAlOTCA APYr OT Apyra, CUMBOJ
AByrpaHHoro anektpoaa Ha VIO roput KpacHbiM. AKTUBaUKA
MOHOMONIAPHOIO PeXMMa He BO3MOXKHa. Npy akTMBauny 3By4MUT CUrHaN
npeaynpexaeHuna. Ha avcnnee noABNAETCA KpacHoOe npeaynpexaeHue:

80104-632
09/ 2005



4 « PaboTa C BLICOKOUYACTOTHLIM XUPYPruiecKumM npudopom, nocobue

80104-632
09/ 2005

|_|O)'Kaﬂyl7ICTa, npu anminkaumm HeﬁTpaanoro QNIeKTpoAa cneaute 3a Tem,
YTOObI NMUHKUA CUMMETPUN HeVITpaﬂbHOFO aNneKTpoaa 6bina HanpasJieHa K
onepaunMoHHOMY MOJIK.

OcobeHHocTH HacTpoiku  MPELYIMNPEXXOEHME! Ecnv nponsonaeT KOPOTKOE 3aMblKaHue B
ycTaHoBHa "HenTpanbHbIN  coeMHUTENBHOM Kabene unu 3a)kume ABYrpaHHOro HEMTpansHOro
aneKTpoa: Moboi”  anektpona, NPUGOpP 6oMbLLE He CMOXET KOHTPONMPOBATL KOHTAKT C KOXel
nauueHTa 1 HanpasieHne annamMKaLunMmM KOHTaKTHOM noBepxHocTu. K Bam He
NOCTynaeT CUrHan npeaynpexaeHuns, eCiim 3NEKTPOA TEPAET KOHTAKT C
KOXXeM unu yrpoxaet oxxor. K Bam He noctynaet curHan npeaynpexaeHus,
€C/M HanpasfieHWe anniMKaumMn KOHTAKTHOM NOBEPXHOCTU HEBEPHO.

HoHTponbHaa pyHKLMA OKHA
NESSY npu noagKkntoueHuu NESSY asyms
ABYIpaHHOro aneKTpoaa.
YcTaHOBKa HacTpoWKa > <
"HeWTpanbHbIA 3N1IEKTPOA:
ABYrpaHHbIM Mnu "HenTpanbHbiv r,/”\] ‘. p

aneKkTpoa: ntoboi" 4 G I—

( ] Oom

|

- et o = -

Puc. 4-22

Ecnv Bbl HaxxnmaeTe knaeuwwy OOKyC Ha rHesae HEMTPaNbHOro ANeKTpoaa,
Bbl nepexoaunte k okHy NESSY.

Bbl Buante cemadop (1). B cootBeTcTBMM C CONPOTUBIEHNEM NEPEXOLa
MEeXAy KOXeM U 3NEeKTPOLOM OH MOKas3blBaEeT:

« Craryc 6esonacHocTu 3eneHblid. Mpubop MoXeT BbiTe akTMBUMpPOBaH 6e3
OMacHOCTU AN nauueHTa.

« Crartyc 6e3onacHocTv KpacHbIi. [Mpnbop akTMBHUpOBaTL HENb3A.

CpeaHui aucnnen (2) nokasslBaeT COMPOTUMBEHWE NEPEXOAA KaK
UYNUCNOBYIO BESIMUMHY.

Mpu HacTpoWKe ycTaHOBKa HelTpasibHbIN 3/1eKTPOA: ABYrPaHHbIMN:
Jvarpamma cnpasa (3) nokasbliBaeT CONpoTUMBIEHME Nepexosa CTonéuom.
MpaHuua ctatyca 6e30MacHOCTH KpacHbIM NoKasaHa BBEPXY U BHU3Y
KpacHoM nuHuen. HuxxHAA npeaenbHana BennunHa coctaenaet 20 Owm.
BepxHana npeaenbHana BennunHa coctasnaet 120 Owm.

Mpw HacTpolKe ycTaHoBKa HesTpasnbHbii 91eKTpoa: mo6o# (pUCYHKA HET).
Jvarpamma cnpasa (3) nokasbliBaeT CONpoTUMBIEHUE Nepexosa CTonéuom.
paHuua cTaTyca 6e30MacHOCTU KpacHbIid NoKasaHa BBEPXY KpacHOwH
nvHuen. BepxHAa npeaenbHan BenvunHa coctasnaet 120 Om.

MoaxntoueH AByrpaHHbIA  YCTaHOBKA HACTPOWKa HelTpasbHbif 91eKTPOA: AMHAMMUYHBIN
HeWTpanbHbIW ANEKTPOA.  obecneunBaeT NyuLlyto 6e30nacHOCTb Y NaUMEHTOB ¢ 6onee HU3KUM
YcTaHOBKa HAaCTPOMKa  COMPOTUBNEHUEM KOXKHW. DTO, HaMp., NauMeHTbl ¢ HE3HAUUTENbHLIM
"HelTpanbHbIA 3NEKTPOA:  KONMYECTBOM MOAKOXKHBIX XKUPOBbLIX TKAHEH, AETH 1 MAaaeHubl. Uy aTnx
AWHAMMYHBIN® 3| MeHTOB CBOEBPEMEHHO PACNo3HAETCA KPUTUUECKOE OTAENeH e
HEeMTpasbHOro 3NEKTPoAa OT KOXMU.
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HoHTponbHaa ¢pyHKLMA OKHa
NESSY npu noaxkntoueHuun
ABYrpaHHOro aneKkTponaa.
YcTtaHOBKa HacTpoMKa
"HeWTpanbHbIi anexkTpon
AWHAMUYHBLIX"

OKHo NESSY Ha BU3yanbHyro
NOMOLLb NPY anminKauuu
ABYrpaHHOro anexkTpoxa

OKHo NESSY npu noaKntoueHuu
OAHOrPaHHOro aNeKTpoaa.
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NESSY [duHamudeckuia
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Puc. 4-23

Ecnu Bbl HaxxnmaeTe knasuwwy OOKyC Ha rHesae HEMTPaNTbHOro NeKTpoaa,
Bbl nepexoaunte k okHy NESSY.

Bl BuanTe cemagop (1). B cootBeTcTBMM C CONPOTUBIIEHUEM Nepexoaa
MeXKay KOXeW U 3NeKTPOAOM OH NOKasbiBaeT:

« Craryc 6esonacHocTu 3eneHsblit. Mprbop MoXeT ObITb aKTMBMPOBaH 6e3
OMaCHOCTM ANA nauueHTa.

« Craryc 6e30nacHOCTH KpacHbiit. Nprbop akTMBMPOBATL HENb3A.

CpeaHuit aucnnen (2) nokasslBaeT COMPOTUMBIEHWE NEPEXOAa KaK
UYUCNOBYIO BESIUUMHY.

Jvarpamma cnpasa (3) nokasbliBaeT CONpoTUBIEHUE Nepexoaa CTonéuom.
MpaHuua ctatyca 6e30nacHOCTH KpacHbIM NoKasaHa BBEPXY U BHU3Y
KpacHoM nuHnen. HuxHAA npeaenbHana BennunHa coctasnaet 20 Om.
BepxHaA npeaenbHan BennuMHa He XeCTKo pUKcuposaHa Ha yposHe 120
OM, HO 3aBMCHT OT HAMMEHbLLETO CONPOTUBIIEHUA NEPeXoaa MEeXay KOXewn
W HEUTPanbHLIM ANIEKTPOAOM (MepHana BennunHa). BepxHaa npeaensHan
BE/IMYMHA B OTHOLLEHWUHU K MEPHOM BENTMYMHE CHUYKAETCA HACTONBKO, YTOOLI
KPUTUUECKOE OTAENEHWE HeNTPabHOrO 3NEKTPOLA OT KOXM BblNo
CBOEBPEMEHHO Pacno3HaHo.

Ecnu Bel annnuunpyeTte ABYrpaHHbIA 3NEKTPOA Ha KOXKY NauueHTa,
nepenante npexae k okHy NESSY. C nomoLlbto ero nokasaHwi Bel
MOXETE Y3HaTb, HACKONbKO XOPOLLI KOHTaKT C KOXXeW. B naeansHom cnyvae
CONpPOTHUBNEHUE Nepexoaa A0MKHO HaxoauTbeA B o6nacTti mexay 20 1 120
Owm.

Jns KOHTPONs 0AHOrPaHHOro 3MeKTpoAa A0CTAaTOYHO HabnoaaTh 3a
CBETOBbIMU MHAMKATOpaMu. B okHe NESSY Bbl nonyyaete Takke TONbKO
uHdopmaumto: Ctatyc 6e30MacHOCTH 3eNeHbIN UK KPaCHbIN.

Mpyn noAKNOYEHUM OAHOrPaHHOro anexkTpoaa okHo NESSY He
npeaocTaBnAaeT BU3yanbHyt0 NOMOLLb. [1py 0AHOrpaHHOM 3neKTpoae
KOHTaKT MeXXAy 3NEKTPOLOM U KOXKEN He MOXKET ObiTb U3MEPEH.
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HecoxpaHeHHble U3MEHEeHUA
6a3oBoii nporpammsl 6yayT
noTepAHbI.

CoxpaHUTb U3MEHEHHYIO
6a3oByro NporpamMmy Kak

CoxpaHuUTe U3MeHeHHyH 6a30ByO NPorpamMmmy Noa HOBbIM
MMeHeM.

Ha npeablayvx atanax o6yyeHua Bbl M3MeHUnKM HacTpoiiku 6a3oBoi
nporpammel. Hactpoviku 6yayT noTepsHbl, €CAM OHU HE COXPaHeHbl. Bbl He
MOXKeTe nepenucarb 6a3oByto nporpaMmmy ¢ Bawmmu HacTpoiikamu. Cama
6asoBan nporpaMmma He NOANEXKUT UBMEHEHWAM. Bbl MOXKeTe ofiHako
cB06OAHO COXPaHUTbL M3MEHEHHYIO 6a30BYt0 NPOrpamMmMy Kak HOBYHO
nporpammy. Mpu 3TOM HACTPOMKK BCEX MHE3A COXPaHAIOTCA B NAMATU Kak
eluHbl Habop. AaanTtauma 6asoBoi NporpamMmbl U COXpaHeHUe ee noa
HOBbLIM UMEHEM ABNAETCA NPOCTLIM U BbLICTPLIM CNOCOBOM CO3AaHusA
nporpamMmei.

3anncaTb No4 UMEHEM ...

g-- ¥ «
o ry

» By RBGabc123 « -
BanucaTte:
Mapons: Het
> > AepXuBaTb HaXaTon 3 d <
Puc. 4-24

Haxkmute Knasuly Beoa. Bbl nepexoante B OKHO COX,OaHMTb Kak.

CyLLleCTByeT onuuAa BeBeAeHUA napona and HOBOM nporpamMmebl. B atom
cnydyae HoBaA nporpamMmmMa Mox<et ObITb nepesannucaHa uwin yaaneHa 10JibKo
nocne eBeleHnAa naponAa. I'Io>+(anyL7|CTa, He 3abbiBaiiTe naposb. bes naponAa
AO0CTyNn K nporpaMme HEBO3MOXEH.

1. Haxmwute knaBuwly BeiGopa paaoM ¢ NyHKTOM MeHto MNaporb. Bel
nepexoaunTe B OKHO [1aporib.

Mapons:

> <

> BBG abc123 4
[ ere <

2. Maponb MOXeT UMETb A0 YeTblpex 3HaKoB. Mbl XOTUM 3asaTtb Naposb
Tect. BbiBepute 6ykBy T knasuwamu Auf / Ab. Harkmute knasuwy
BblBOpa CTPEeNnKy, UToObl NMepeiTM KYPCOPOM Ha OAMH 3HaK Aanblue.
Harkatvem knasum Beibopa paAOM C NYHKTOM MeHto Tabnuua 3HakoB
Bbl MokeTe BbiBpaTtb NPonucHble ByKBbI, CTPOUHbIE BYKBbI U LUPPbI.

3. Hakmure knaeuwwy Beoa, uto6bl noaTBEPANTL NAponb. Bel nepexoaunte
B OKHO COXpaHHTb KakK.
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4. HamuTte knasuwy Beibopa psaoM ¢ NyHKTOM MeHto Homep. Kypcop
nomeyvaeT none Homep cepeim LBeToM. BriBepute Homep knasuamMm
Auf/ Ab (1). Homep oTHocHTCA K cBOOOAHBIM AYeiKamM NamaTu

npubopa.

5. Haxxmute knasuwwy Beibopa paaoM ¢ nyHKToM MeHto Mms. Kypcop
nomeyvaet none Mma cepbiM UBETOM. Mbl XOTUM Ha3BaTb NporpamMmy
TecT. Boibepute 6ykBy T knasuwamu Auf / Ab. MoBTOpPHO HaykMuUTe
KNnaBuLLY PAAOM C MYHKTOM MEHI0 Mivs, 4ToObl NEPENTU KYpPCOPOM Ha
oaHy 6ykBy aanblue. Haxxatnem knasuLimn Belbopa paAOM € NYHKTOM
MeHto Tabnmua 3HakoB Bl MoxkeTe BbIOpaTb NponucHble OYKBbI,

CTPOYHble ByKBbI U LMDPBI.

6. HepxwuTe knasuwy Beoa HaykaTon 3 ceK., YToObl COXPaHWUTL

nporpammy.

BHuMaHuWe: Bbl MOXETE M3MEHWUTb HACTPOMKKN KaXXA0W MpOorpaMmmebl U NOTOM

COXpaHnTb ee Nno4 HOBbIM UMEHEM.

MepenucaTtb nporpammy

Bbl MOXeTe U3MEHUTb HaCTpOVIKM Ka)xaoun nporpamMmbl U NOTOM
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MepenucaTb U3MEHEHHYIO
nporpammy TecT

nepenucarb ee C HoBbIMU HaCTpOVIKaMM.

3anucatb:

Mporp. Homep 2: “Test"
S -
BTopoii ypoeeHs nporp. Homep2:
’ "Test"cozgaTe <
BanucaTe Kak
' x1360BYI0 NporpaMmy ‘

e
—r—
= T

= ]

Puc. 4-25

BbizoBuTe nporpammy Tect. UameHuTe NtoOble HACTPOWKM.
Harkmute knaeuwy Beoa. Bel nepexoante B okHO CoxpaHuTb.

Ha)kmuTe knaeuwly Boibopa psaoM ¢ MYHKTOM MEHIO rnepenucarhb rpor.
Nr. 2 Tect
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3anncaTb NoA MMeHeM ...

BB <
-m"é"i
> GRS Test € Wma < ;/‘""”

4*Bo3spaTiiie |

> ABGabc123

[ Ml Mapors: Het

AepXuBaTh HaxaToi 3 g

Puc. 4-26

4. Bbl nepexoante B OKHO CoxpaHuTb Kak. [epute knasuwy Beoa
Ha)KaToM 3 Cek., UToObl NepenucaTb NporpamMmy.

Co3paTtb NONMHOCTbIO HOBblE HACTPOWMKU AJNA NPOorpaMmbl

Bbl MOXXeTe cosaatb nporpamMmy 13 nyctoro wabnoHa nporpammbi.
Bbi3oBuTE NYHKT MeHto O630p. BuibepuTte NyHKT MeHt0 Bbi6op nporpaMmei.
BbiGepuTe B cnucke BeiBopa nporpamMm HoBas nporpamma. Bei
BO3BpaLLaetecb B okHo O630p. Cneaute 3a cXemMaTuyeCcKum
usobparkeHnem roesa. B HoBoi nporpamme Bce pexxumbl CUT u COAG
OTKNOYEHbI. BbiBepuTte rHe3no. Hactpoite pexkum, apdeKT, orpaHuyeHve
MOLLHOCTHM M aKTUBaLMIO.

YpaneHue nporpaMmbi

BbizoBuTe nyHKT MeHto O630p. Buibepute nporpammy, koTopyto Bel xotute
yaanute. Beibepute NyHKT MeHI0 Apyrue ¢yHKUum. Boibepute Yaanuts.
Jepxxute knasuwly Beoa Haxkatoi 3 cek., 4ToObl yaanuTe nporpamMmy.

CospnaHue nporpamm ana ¢yHKumn ReMode.

AnAa yero A mory ucnonb3osatb [lepekntovarenem ReMode HOXHOro Beikaouarena (1) unv onpeaeneHHbIX
¢$yHKumuro ReMode?  pykoATOK (2) Bbl MOXXETE OCYLLECTBNATL NEPEXOA MEXAY ABYMSA
nporpaMmmamu a u b 6e3 Heo6x0AMMOCTH HaXXMMaThb YTo-NMBo Ha npubope.

Ecnu Bbl nonepemeHHo pabotany ¢ AByms nporpamMmmamu a v b, nocne
BK/OUeHUa npubop Bceraa Bei3biBaeT nporpammy a. daxke ecnu Bol
3aBepmnu paboty Ha npubope ¢ nporpammon b.
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MNpymepbl BO3MOMHOCTEN
¢yHKunn ReMode

Puc. 4-27

Puc. 4-28

1. Bo3MO)XHOCTb: Bbl MOXKeTe nepeknoyatbea Mexay AByMaA No0bIMu
HacTpoiKamu rHesga.

2. Bo3aMOXHOCTb: Bbl MOXeTe nepekntovaTbca Mexxay HacTporMKamMu AByX
rHesn. Hanp., koraa Bel B nporpamme a yctaHaBnuBaeTe HOXXHOM
BbIK/tOUaTeNlb HA MOHOMOMAPHOE rHe3A0 U B NporpamMme b Ha 6GunonapHoe
rHe3no. Ecnv Bbl HauHeTe ¢ nporpaMMel @ U ¢ MOHOMOJIAPHOro rHesaa u
nepeKntouMTe NOTOM Ha nporpamMmy b, ana nporpammel b Bce ewwe 6yayt
AEMOHCTPMPOBATLCA HACTPOMKM MOHOMOAAPHOIo rHesaa. HoxHou
BbIK/KOUaTesNb YCTAHOBNEH 0AHAKO Ha BunonapHoM rHesze. OHo
CKOHOUIYpMpPOBaHO C HACTPOMKaMu, KoTopble Bbl npeanpuHany ana
nporpammel b. Ecnn Bel HaOXKMeTe HOXXHOM BbIKfOUYaTtenb, AUCnnen
NepexoauT K HacTpolikam 6unonapHoro rHesaa, 1 aktueupyetca BIPOLAR
CUT wvnn BIPOLAR COAG.

B crnoBecHOM BbIpaXXEHWM 3TO 3BYYMT HECKOSBLKO CNOXKHO. [MonpobyiiTe,
noxkanywcra, o6e 3TM BO3MOXKHOCTH, Criellys NPUBOAUMBIM YKa3aHUsAM.
Ecnu Bbl camu nonpobyete ¢yHkuntio ReMode, oHa cTaHeT noHsATHee.
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CosnaHue nporpamm 3a ReMode
u 3b ReMode ana o3HaKoMneHUA
¢ 1-1 Bo3amoxHocTbio ReMode

0 OcHoeHas nporpa

O5s00/ —
> npf:;gammu MoHononspHoe SEE
rHesgoe
Pemim ' ] Pexum
p AUTOCUT FORCED COAG | ﬁ
SpcperT v
> 2 <
wakc. BT v . makc. BT
» 50 S0 R

Puc. 4-29

BbizoBute 6asoByro nporpamMmmy. BuizoBute MOHONOJIAPHOE rHe3ao0.

. UameHuTe HacTporKy cornacHo cneaytowmnm napametpam: AUTO CUT,

apdekt 2, 50 W. MNpuceonte HoxkHoW Boikatodatens (CUT n COAG)
MOHOMOAAPHOMY rHe3ay.

. Haxxmwute knasvwy Beoa.

3anucaTtb nNoa UMeHeM ...

> D 3 ‘

4 Mma > ﬁeMode € v 4
f:\ D
| 4 - abc123 +Bozspar i |

|

Puc. 4-30

4. Bbl nepexoante B OKHO CoxpaHuTb Kak. Haxxmute knasuwy Beibopa

pAAOM C NYHKTOM MeHio Homep. Kypcop nomeuaet none Homep
cepbIM UBeTOM. Bbibepute Homep knasuwwamu Auf / Ab. B nocobum
ucnonbayetcs Homep 3. OTOT HOMep OTHOCHUTCH K CBOOOAHBLIM AYerKam
namaT1 npubopa.

. Haxkmute knaeuwwy BeiBopa paaom ¢ NyHKTOM MeHio MmA. Beeante

ReMode. [ep»xute knaBuwy Beoa Harkatoi 3 cek., utobbl COXpaHUTb
nporpammy.
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3 ReMode

> %g?)?ELMMH MoHononspHoe = 4
rHeagoe

Pesum

P AUTOCUT FORCED COAG &

SdhchexT SchcpekT

> 2 _

L 1
"ol
makc. BT A makc. Bt

» 50 80 B

i

Puc. 4-31
3 ReMode
O6aop/ =
| 2 rporpavm MoHononsapHoe S
rHesgoe
Pexim Pexum
p AUTOCUT SWIFT COAG iR |
2
SpchekrT ScpcherTt

» 5 41K

—_—
v
. makc. BT

120

make. BT

» 100

Puc. 4-32

6. Bbl nepexoante B okHO Hactporikm Cut/ Coag. Tam npeAcTaBneHo UM
nporpammel 3 ReMode B okHe HaBepxy. M3MeHUTe HACTPOMKK
nporpammel 3 ReMode cornacHo cneaytowmm napametpam: AUTO
CUT, addekrt 5, 100 W. SWIFT COAG, addekr 4, 120.W.

7. Harkmute knasuwy Bsoa.

3anucaTtb:

Mporp. Homep 3: "ReMode™
' MNepezanuce ‘
Bropoii yposeHs nporp. Homep3:
| 2 "ReMode"co3AaTh 4 C@l}]
2anucaTe Kak
| JMllEosspaTe x1360BYI0 Nporpammy 4

Puc. 4-33

8. Bbl nepexoaunte B 0KHO CoxpaHuTb. HaxkmuTe Knaeuily BoiGopa pAaoM
C NMYHKTOM MEHI0 co3garb BTopor yposeHs npor. Nr. 3 ReMode.
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Mepexoa mexay nporpammon 3a
ReMode n 3b ReMode

UsmeHeHue nporpammsbl 3b
ReMode ana o3HaKoMneHUA co
2-11 Bo3MOXHoOCTbO ReMode

3anncaTtb nNoa UMeHem ...

» B 3 b «

p—4

P
HaGo I
2 ABG abc123

| Ml Maporb:

& WMma ‘

4>Boaspat il |

Het

|

Puc. 4-34
9. Bbl nepexoante B OKHO CoxpaHmuTb Kak. Hayxxmute Knasuuy Beoa.
Mporpamma ByaeT coxpaHeHa.

3b ReMode
OGzop/

3a ReMode
OBsop/

MoHononapHoe

MoHononapHoe .
Mporpasas rHesgoe 1 rHespoe ‘ Q.
Pexum i Peaxum Pexum Pexum
AUTO CUT FORCED COAG AUTO CUT SWIFT COAG
SfderT :g)q:en '
wmake, BT l:ikco BTO ?:'{.: 111356'
Puc. 4-35

Cwuctema nepevmeHoBana nporpammy 3 ReMode B 3a ReMode v
coxpaHuna nporpammy 3b ReMode.

Tenepb ¢ nomMmoLbio nepeksntodarena ReMode Bbl MOXXeTe OCyLLeCTBAATb
nepexoa Mexxay nporpammamu 3a ReMode v 3b ReMode. Bceraa 6yayt
AEeMOHCTPMPOBaTLCA HACTPONKM MOHONOAAPHOro rHe3aa. M HoXKHbIM
BbIKfItoUaTenem Bl MOXXeTe akTMBMPOBaTh TONbKO ero. MocKonbKy Kak B 3a
ReMode, Tak n B 3b ReMode HOXXHOW BLIK/IIOYATENL NPUCBOEH
MOHOMONAPHOMY rHesay.

1. B nporpamme 3b ReMode Bbi3BaTh GUNONAPHOE rHE3A0.

2. YcTaHoBUTb HOXXHOW BbiKntouatens (CUT u COAG) Ha 6unonapHoe
rHesfo. HacTpowutb GunonapHoe rHesao nobeiM 06pasom.

3. MNepenucatb nporpammy 3b ReMode ¢ HOBOW HACTPONKON HOXHOIO
BbIKSItOUaTENA.

4. MNepekntounteca Ha nporpammy 3a ReMode . BeizosuTe MoHOMoONApPHOE
rHe3ao knasuwen ®okyc. Ecnu Bel Tenepb nepeknoyaeTecb Mexxay
nporpammamu 3a ReMode n 3b ReMode, avcnnei n naHens rHesa
BLIMAAAT CReayrowmnm o6pasom:
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3a ReMode . BIPOLAR
> Obzop/ ‘
M= rHezgoe ’ ' n
Pexum L " '.
P AUTOCUT ; 4
SdpexT @
> 2 < ~ MONOPOLAR
wakc. BT .
» 5 <
0 g
Puc. 4-36
3b ReMode BIPOLAR
OBaop/ ]
Pexim
) BIPOLAR CUT |
SdcperT
> 4 ‘ MONOPOLAR
nMakc. B
» 60 <
Puc. 4-37

B nporpamme 3a ReMode Bbl BuAMTE HACTPOKM MOHONOAAPHOIO rHe3Aa
aToi nporpamMmmbl. HoxxHon Beikntovatens (CUT n COAG) npucsoeH
MOHOMONAPHOMY rHesay.

Ecnu Bl nepekntounte Ha nporpammy 3b ReMode, Bel yBuanTe HacTpoiku
6unonapHoro rHesaa. HoxxHow BeikntoyaTens (CUT u COAG) npucBoeH
6unonspHoOMY rHesay.

MepekntoueHnem Mmexkay nporpamMmmamu Bel UsSMeHUnM cooTHeceHue
HOXXHOro BbIKNtoYaTena ¢ riesgamu! B nporpamme 3b ReMode Bel
HOXXHbIM BbIKJTHOYaTENEM MOXETE aKTUBUPOBATb PEXKUMEI OUNONAPHOr0
rHesaa.

Beui3BaTb Setup

C nomoLubto GpyHKUMKM "ObLuas HacTpoika" (Setup) Bbl MoxkeTe, Hanpumep,
ajnantupoBsartk Baw annapar K ycnoBuaM OCBELLEHWA B OnepaulnoHHON.
BbizoBuTe oKHO "O630p". Beibepute nyHKT MeHto "Mpoune ¢yHKumK".
Bbi6epuTe NyHKT MeHto "ObLuas HacTpoiika".

C nomoLubto knaeuLuv BelBopa Bbibepute 0AHY U3 HACTPOEK. M3meHuTe aTy
HacCTpOWKy C nomMoLLUblo kKnasuw "Beepx/BHus". [na noatsep>kaeHuna
NPOU3BEAEHHOI0 M3MEHEHUA HAXXMWUTE KNnasuLLy BBOAA.
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VIO 200 D Obuwjas HacTpolika

> HApkocTb: 10 4

| 3 TPOMK. curHanos: 8 4

1 3 TPOMK. CHTH, KNaBWLL:B X

’ Yron oB3opa: 1 4
Puc. 4-38

VIO 200 D Obuwas HacTpoiika

> WHaukauma MolyH,:  OTKn. <

P WHaukayws Upmax: OTkn. 4

P  AUTOSTART1: O0dc <

’ AUTOSTART2: 1.0c <
Puc. 4-39

VIO 200 D Obuwjan HacTpoiika

' CepBucHble nporp. ‘

» T
e

1 3 Mpoune |
> <
Puc. 4-40

fAlpkocTb  16-CTyneHyaTans HACTPOMKa APKOCTM AnCnen.

CHucTeMHasA rPOMKOCTb  16-CTyneHuyaTan HacTpoiKa rpOMKOCTU NpeaynpeanTeNbHBIX CUTHAMOB.
MpeaynpeanTenbHble CUrHaMbI A0MXHbI ObITb XOPOLLO CAbILWHbI!

lpomMKOCTb KNaBuwW  16-CTyneHYaTas HacTPOWMKa FPOMKOCTH KNaBULL.

Yron o63opa  HacTtpoiika yrna 063opa Ha Aucnnee: CBepxy, CHU3Y, crepeau.
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MHAanKaTOp MOLLHOCTH

Bua UpMax

AUTO START 1

AUTO START 2

CepBHCHbIe NporpaMmbi

Ecnv Bbl BKtouaeTe MHAMKATOP MOLLHOCTM: NPU akTMBMPOBaHuM npubopa
Bbl BUAMTE CTONOLOBYIO AnarpamMmy.

Jvarpamma nokasblBaeT BO3MOXHY MaKCUMasbHYH MOLLHOCTb
COOTBETCTBYIOLLErO peXXMma. 3eneHas yepra NnpeAcTaBnfeT orpaHuieH1e
MoLHocTU. Ecnu Bl UaMeHWUTE orpaHuyeHne MOLLHOCTH, YepTa
nepemMecTuTCca BHyTpH cTonbua.

Mpu akTMBMpPOBaHUM Bbl MOXETe Ha OCHOBaHWM CTONBLOBOM AMarpaMmmbl
BUAETb, KKy aKkTyanbHyt0 MOLLHOCTb NOTpebnaeT npubop B pamKax
OrpaH1MyYeHna MOLLHOCTU. Ecnu OH NOMTHOCTLIO MCNONB3YET OrpaHUyeHne
MOLLHOCTH, a Bbl He yaOBNeTBOPEHBI pe3aHneM UK Koarynauuen,
PEKOMEHIYETCA NOBLICUTb OrPaHUYEHNE MOLLHOCTH.

npeﬂCTaBﬂeHHble 4YUCNoBble NoKkasarenn ABNATCA MePHbIMU
BeJIMYUHaAMMN.

Pmax o3HayaeT: MakCcMManbHyo OTAaHHYH MOLLHOCTb NocneaHen
aktuBaumn. OHa MOXKET nexxatb 3a npeaenamMu yCTaHOBIEHHOTO
OrpaH1yeHna MOLLIHOCTH, ecnn aonyckaetca PPS.

Pavg o3HauaeT: cpesiHio NoTpebneHHy MOLLHOCTL 33 eAUHHULY BPEMEHH,
KOTOPYHO crnesyeT onpeaenuhb.

Mokas makcumansHoro BY-Hanps»xenua [Vp] npu aktvBaumu npubopa. B
MHCTPYKLUKUK MO 3KCMNyaTaumMn MHCTPYMEHTa MW Ha MHCTPYMEHTE NoKasaHa
MaKcuManbHasa aneKkTpuyeckan Harpyska B [Vp]. Ecnv BY-Hanpsa>keHune
BbILLIE, YEM [OMYCTUMas Harpyska MHCTPYMEHTA, MHCTPYMEHT MOXKET ObITb
nospexaeH. B noaobHom cnyyae BeibGepute MeHbLLIWM 3DPEKT.

BBoa 3aaepxxku 3anycka ana ¢yHkuum AUTO START. 0,0 ao 9,5 cek.
waramu no 0,1 cex.

BBoa 3aaepxku 3anycka ana ¢yHkuum AUTO START. 0,1 ao 10 cex.
waramu no 0,1 cex.

OTOT NYHKT MEHIO NpeJHa3HayeH Ans cepBuca.
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5 « Onwucanue annapaTtHbiX rHesa

NMABA 5

OnucaHue an napaTHbIX rHe3A4

Ho3axa3s rHe3n ana Bawero annapata

Mpu NOKyMNKe BbICOKOYACTOTHOrO 3NIEKTPOXMPYPryeckoro annapara Bl
MOXKeTe 3aKasaTb KOMMIEKT HEOBX0ANMbIX FTHE3/ B COOTBETCTBUM C
Bawwmmu nHaveuayaneHsIMy noTpebHocTAMU. Mocne 3aKynku MOXHO, npu
YXenaHuu, fo3aKasaTb HY)XXHbIe rHe3aa Mnu 3aMeHWTb UMetoLLMecA rHesaa
Apyrumun.I'He3a0BOM MOAYNb BKIOYAET 3aCNOHKY, KOHCTPYKTUB rHe3aa v
ABa 3axxuma-dukcaropa. YcraHoBKa rHesa B B4-annapart He npeactasnaet
TPYAHOCTH Y MOXKET BbITb ONEPATUBHO BbINONHEHA NOOBIM TEXHUKOM-
crneuvanuMcToM, UMEKLLMM COOTBETCTBYOWMIM Aonyck dupmbl ERBE.

l'Hespna anna Pa3nnUYHbIX PeXUMOB U Pa3JINYHbIX TUMOB BUJIOK
AJIEKTPOXUPYPIrUHEeCKUX UHCTPYMEHTOB

B HacTofLLel rmaBe onucaHbl pasnuuHble rHesaa, UX UCToNb30BaHUE
COBMECTUMOCTb C PasfMyHbIMU TUMAMU BUNIOK UCMONb3YEeMbIX
MHCTPYMEHTOB.

Pexxumbl paspesa U KoaryniuMM  PasnuuHbie BUAbI THe34 paccuuTaHbl Ha onpeaenieHHble peXxuMbl paspesa
u koarynauuun. Tak, Hanpumep, Yepes MOHOMNONAPHOE rHe3ao Bel MoxkeTe
aktusuposartb pexumbl AUTO CUT n SOFT COAG. CneposaTtenbHo, eciu
Bkl cobupaetechk, kK npumepy, npumMeHaTts pexxum SOFT COAG, 1o Bam
HEeo6X0AMMO MMETb MOHOMOAPHOE FHE3O.

CoBmMecTUMOCTb "rHe3fo - BUNKa  BbiCOKOYaCTOTHBIE ANEKTPOXMpypruyeckue annaparsl cuctemsl VIO
MHCTPYMEHTa"  3KCMopTUPYIOTCA B PasiiMuHble CTpaHbl MUpa. M3BecTHO, 4To napameTphbl
BWJIOK ANA NOAKMOYEHWUA MHCTPYMEHTOB B PasHbIX CTpaHax MoryT He
coBnagatb. Y1066l o6ecneunts GecnpobieMHoe NoaKItYeHne
ncnonb3yemblx MHCTPyMeHToB, dupma ERBE npeanaraer Bawemy
BHUMAaHWIO rHe3aa pasnnMyHoro TMna u pasnuyHon KOHGUrypaumu.
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Pexumbl pe3aHuA U Koarynauuu

CoBMeCcTUMOCTDb "'THE340 - BUJIKA
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MHCTpyMeHTa"

MoHononapHoe rHe3ao

CraHpapT

- AUTO CUT

« SOFT COAG

« SWIFT COAG

« FORCED COAG
Onuwmu

« PRECISE CUT
« DRY CUT

« ENDOCUTQ

« ENDOCUTI

+ PRECISE COAG

Mesaoson moaynb MO 9 /5

Puc. 5-1

ERBE N© 20140-620

JaHHbI rHe3a0BoM MOAYNb pacCyMTaH Ha OAHOMNOMKOCHYIO CTaHAAPTHYHO
Bunky ERBE. KoHTakTHOE KONMbLO And nepeaayy curHana akTuBMpoBaHua
nmeet anametp 9 mm. KoHtaktHoe BY-konbuo: avameTp 5 mm.

Mesaosoin moayns MO 4

Puc. 5-2
ERBE NQ 20140-621

JaHHbIM rHe3goBow MoAyJib pacCyYnMTaH Ha OAHOMONMKOCHYH BUIIKY
anamMeTpom 4 MmMm. rlpVIMeHFleTCFI, rmaBHbIM 06pa30M, B 9HAOCKOMMYECKOM
NONMUN3KTOMUU MNMPU paéoTe C pexxymMu netnaMmum U T.n.

Mesnoson moaynb MO 3 Pin-Bovie

o e®@

Puc. 5-3

ERBE N© 20140-622

B naHHOe rHe3n0 MoXKeT BbITb BKItoYeHa no Bawemy Beibopy oaHa 13
CneayroLLmMX BUNOK: 3-LUTbIPbKOBaA BUIKa; BUIKa bosu; ogHonontocHaaA
BWKA AMAMETPOM 4 MM C CUHEN MapKUPOBKOM BxoAa.
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Mes3noson moaynb MO 3 Pin9/5

[e e@@]

Puc. 5-4

ERBE N© 20140-623

B naHHoe rHe3no MoxkeT ObiTb BKOUYeHa no Ballemy Boibopy oaHa 13
cneayroLmnX BUOK: OAHONONCHAA 3-LUThIpbKOBAA BUSIKA; OAHOMOOCHASA
cTaHaapTHaA Bunka ERBE; ogHonontocHaaA BUnKa AvaMmetTpomMm 4 MM C
CUHeW MapKUPOBKOKW Bxoaa.
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BunonapHoe rHe3no

PemuMbl pe3aHua v Koarynauuu  CtaHaapt

+ BIPOLAR CUT
+ BIPOLAR SOFT COAG
+ BIPOLAR FORCED COAG

Onuuu

+ BIPOLAR PRECISE CUT
+ BIPOLAR PRECISE COAG

CoBmecTMMOCTb "THe3fo - BUAKa [He3znosow moaynb Bl 8/4

UHCTpyMeHTa"
Puc. 5-5

ERBE N© 20140-610

JaHHbIM rHe30BOM MOAYNb paccyvMTaH Ha ABYXMNOMKOCHYK CTaHAAPTHYHO
Bunky ERBE. 3agHee KOHTaKTHOE KONbLO MMEET AnameTp 8 MM, nepeaHee
KOHTaKTHOE KOfbLO UMEET AMamMeTp 4 MM.

MHesposoin moaynb Bl / 2-WiTbipbKOBaA BUSIKa 22

@ o

Puc. 5-6
ERBE N© 20140-612

JaHHbIM rHe3a0BoOM MOAYNb paccUUTaH Ha ABYXMOMOCHYHO 2-LUThIPbKOBYHO
BUJIKY MeXAyHapOAHOro ctaHaapTa, C pacCToAHUEM Mexay LWTbipbKamMu
22 MM.

MHesposon moaynb Bl / 2-witbipbKoBan Buka 28

® o

Puc. 5-7
ERBE NQ 20140-611

JaHHbIM rHe3a0BOM MOAYNb paccUUTaH Ha ABYXMOMOCHYHO 2-LUThIPbKOBYHO
BUIIKY MEXAYHapOAHOro CtaHAapTa, C pacCTOAHUEM MEXAY LUTbIpbKaMu
28,5 Mm.
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lHe3n0 ANA HeMTpanbHOro aneKTpoaa
q)YHKLIMH I'IonKmoquMe HeﬁTpaanoro aNieKTpoaa npu MOHONONAPHBLIX PEeXXUMaxX.

CoBmecTMMOCTb "THe3fo - BUNKa [Hesaoson moaynb NE 6

NE"
Puc. 5-8

ERBE N© 20140-640

JaHHbIVi rHe3a0Bov Moy b paccuntaH Ha Bunky ERBE ana HenTpanbHoro
anektpoaa, avametp 6,35 mm.

Mesaoson moaynb NE 2 Pin

Puc. 5-9
ERBE NQ 20140-641

JaHHbIV rHe3a0BOM MOAY b paccynTaH Ha 2-TbipbkoByto BUNKY ERBE anq
HenTpasbHOro aneKTpoaa.
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NMABA 6

MOHOHOHFIprIe CTaHAapPTHbIe Pper UMbl

AUTO CUT

XapaKTepuCTUKHU BOCﬂpOM3BO.ClMM06 Ka4yeCTBO pas3pes3os, waadulee BO3JENCTBUE, reMocTas
OT He3Ha4YnuTesIbHOro A0 cpeaHero.

PPS (Power Peak System -  [Ina pe>kuma AUTO CUT npeaycmoTpeHa cuctema aBToOMaTtMyecKoro
cucTemMa aBTOMaTMUYECKOro  perynvpoBaHuA NukoBon MoluHocTu (PPS). Ocoboe 3HaueHne npw
perynMpoBaHuA NMKOBOW  BLINOSIHEHMU paspesa NPUAAeTCA ero HayanbHon Gpase, 1 B NepByto
MOLUHOCTH)  ouepeab TOMY NPOMEXKYTKY BPEMEHM, KOraa nepea akTueuposaHuem BY-
reHeparopa pexxyLUmMin 9NeKTpoAa NNOTHO NPUXXUMAETCA K paspesaemMon
TKaHu. MnoLwasb KOHTaKTUPOBAHWUA PEXKYLLIEro SNEKTPoAa C TKaHbIO Mpu
3TOM A0BOJIbHO BENKKA, YTO 00ycrnaBnMBaeT HUSKOOMHbIM XapakTep
KOHTaKTa dneKTpoda C TKaHbi. BO3HUKHOBEHWE HU3KOOMHOMO KOHTaKTa
UMeeT MeCTo, Kak npasuno, npu TYP (TpaHcypeTpasibHOM peseKumnm
npocTathl) U 9HAOCKOMMUYECKON MNONMNIKTOMUKU. B noaobHeIx cnyyasx BY-
reHeparopy NpUXoAnTCA reHepupoBaTb 3HAUYUTESNIbHO NOBLILLEHHYHO
MOLLHOCTb, YUTOObI 06ecrneynTb HopMasbHOE BbINOHEHUE HayanbHOW $asbl
paspesa. Ecnv BY-renepatop He cnpaBuTCA C 3TOW 3aayei, To B MecTe
HayanbHOro paspesa MOXEeT BO3HUKHYTb CUbHLIN KOarynAaLUUOHHBI
HeKkpo3. [peanaraembit VIO-annapart ocHalleH No3ToMy creunansHow
CUCTEMOW aBTOMAaTUYECKOro PEryIMPOBaHWs MOLLHOCTH, CNIOCOBHOW
pacno3HaBaTb HU3KOOMHbLIE HAarpy3KU U Ha KOPOTKOE BpeMs NepeBoanTb
BY-reneparop B pexxum GpopcupoBaHHOW reHepaunm MOLHOCTH, YTO
obecneunBaet ypoBeHb BY-Hanpsa»keHnsa unm, COOTBETCTBEHHO,
MHTEHCUBHOCTb 3IEKTPUYECKOW Ay, HE0OX0AUMbIE ANS BbINOJIHEHUA
paspesa ¢ 3aAaHHbIM CTabUIIbHBIM KauYeCTBOM AaXKe B YCNOBUAX
NnoABNEeHUA HU3KOOMHbIX Harpy3oK. bnarogapA npeaycMoTpeHHoOW cucteme
aBTOMAaTMYeCKOro peryinpoBaHia MOLLHOCTU ee CPeiHUM YPOBEHb He
BbIXOAMT 3a Npedenbl OTHOCUTENBHO HEBLICOKUX 3HAYEHWH, YTO No3BonaeT
YMEHbLUWUTb ONacHOCTb HeNpeaAHaMepPEHHOO TEPMUYECKOTO NOBPEXAEHHA
TKaHW.

O6nacTv npumeHeHUA  JlioBble paspesbl B TKAHAX C XOPOLLEH 3NEeKTPUUECKOH NPOBOAUMOCTLIO,
Hanp. B MbILUEYHbIX UM BACKYNAPU30BaHHbIX TKAHSAX, 8 TaKXe
npenapvpoBaH1e U BbINONHEHWE Pa3pPe30B B TKAHAX TOHKOM CTPYKTYpbI.

PeKomeHayemble aneKTpoAabl Hronbuatble ONEKTPOAbl, ANEKTPOAbI-HOXXHN, ANEKTPOAbI-LUNATeNu,
QNEeKTpOoAbI-NeTNn.
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TexHUUYeCcKUe AaHHble

JAduarpaMmbl MOLLIHOCTH

®opma BY-Hanps»keHua

HomuHanbHasa yactota
KosdppuumeHT amnautyaebl

PacueTHoe conpotuBneHue
Harpysku

Makc. nukosoe BY-HanpsaxeHue
Yucno adpdexToB

CTabunbHOCTb 3QPEKTOB

OrpaHunuenve BY-moLHocTy

Makc. BbIxoAHas MOLLHOCTb Npu
pacyeTHOM COMPOTUBIIEHUM
HarpysKku

HemoaynuposaHHoe
CuHycouaanbHoe nepemMeHHoe
HanpsXeHune

350 Kl (Ha RL = 500 Om) £ 10 %

1,4 (Ha RL = 500 Om)
500 Om

740 B
8

Cuctema aBToMaTuyeCcKoro
perynMpoBaHua nukosoro BY-
HanpaXeHua

Ot 10 o 200 BT, ¢ warom 1 Bt
200 BT + 20 %

AUTO CUT
R, = 500
250
__ 200
g / e Effect 5-8
E_ 150 - Effect4
3 | Effect3
‘:'E' 100 — ffoct2
g e Effect
e
50 /
0 ‘
0 100 200
Power HF max. (W)
Puc. 6-1
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AUTO CUT
250
e Effect8
200 - —  ffect7
/< e [ ffoct6
S 150 - e ffoct5
g Effect4
3 100 - t Effect3
e Effect2
1 e Effecti
%0 V e—DPmax = 100W
0 ‘
100 1000 10000
Resistance (Ohm)
Puc. 6-2
AUTO CUT
800
700 A
e Effect8
600 e Fffect7
— 500 - e Effect6
?ci e Effectd
e 4001 | | Effect4
= 300 1 Effect3
e Effect2
200 -
e Fffect1
100 -
0 ‘ ‘ ‘ ‘
0 50 100 150 200 250
Power HF max. (W)
Puc. 6-3

63 /148



6 MOHOFIOJ'IFlprIe CTaHAApPTHbIE PEXXUMDbI

XapaKTepucTUKHU

O6nact npuMeHeHns

PeKOMGHﬂyeMbIe ANeKTpoAabl
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TexHUUecKUe AaHHble

SOFT COAG

Mckntouaetca KapOoHM3aUMA TKaHK, CYLLECTBEHHO YMEHbLUEHA

BEPOATHOCTb NPUAMNAHUA 3NEKTPoAa K TKaHW. o CpaBHEHUIO C ApYTUMU

COAG-pexnmamu yBenudeHa rnybuHa koarynaumu. Ecnm Bl xoTute
MONHOCTLIO MCMOMBL30BaTL NOTEHUMAN YBENUYEHWA FYyOUHBI KOarynsaumu,
3an0XeHHbIM B KoHuenuun pexxuma SOFT COAG, BbibepuTe HU3KMi

ypOBeHb 3pdeKTa W KoarynmpyiTe B TEUEHUE ANIUTENBHOMO NMPOMEXKYTKA

BpeMeHu. Ecnu e npoBeaeHve Koarynsaumv AONyCKAeTCH TOMbKO B
npeaenax KopoTKOro MHTEpBana BpeMeHU, BbIBEpUTE BbICOKUI YPOBEHb
apodekTa. Mo cpaBHenunto ¢ apyrumm COAG-adppexkTamm gocturaemas
rny6uHa Koarynauun 6yaeT no-npexxHemMy 6onblue, HO MOSIHOCTbIO
“cnonb3oBaTh NOTEHUMAN YBENMYEHUA FyOUHbI KOarynaumMM B AaHHOM

Cryyae y)xe He yaacTcs.

MpakTnuecku npu Bcex onepauusx, TpebyroLwmUxX HaLEXHOro BbINOMHEHUS
Koarynauuu ¢ A0CTaTtouHo 60MbLUOK ryBUHOM NPOHUKHOBEHWA addeKTa, a

TaKkXXe B TeX cny4danx, Koraa npununaHue aneKkTpoaa K TKaHU MOXKeT
OKasaTb HeratTMBHOe BO3AENCTBME HA npouecc Koarynauumm.

OnekTpoabl ¢ 60MbLUIOK NOBEPXHOCTLIO KOHTAKTUPOBAaHUA, Harp.
LIAPUKOBLIE BNEKTPOAbI AnA rMy6OKON Koarynsauuu.

®opma BY-Hanps»keHua

HomuHanbHasa yactota
KoadduumeHt amnauntyabl

PacyeTHoe conpotuBnexune
Harpysku

Makc. nukosoe BY-HanpsaxeHue
Yuncno sapdeKkTos

CtabunbHOCTb 3QPEKTOB

OrpaHunuenve BY-moLwwHocTy

Makc. BbIxoAHas MOLLHOCTb Npu
pacyeTHOM COMpPOTUBIIEHUM
HarpysKku

HemoaynuposaHHoe
CuHycouaanbHoe nepemMeHHoe
HanpsXeHune

350 Kl (Ha RL = 500 Om) £ 10 %
1,4(Ha RL = 500 Om)
50 Om

190 Vp
8

aBTOMaTtuMyecKoe perynmposaHue
nukoBoro BY-Hanpsa>keHuA

Ot 5 go 120 BT, ¢ warom 1 Bt
120 BT £ 20 %
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JAuarpaMmbl MOLLIHOCTH
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U HF (Vp)

SOFT COAG
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6 MOHOI’IOJ’IFIprIe CTaHAapPTHbIE PEXUMDbI

XapaKTepuCTUKH

O6nacT npumeHeHUn

PeKOMeH.ﬂyeMble ANeKTpoAabl

TexHUUeCcKUe AaHHble

80104-632
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SWIFT COAG

BbicTpan apdeKTMBHaRA Koarynauma, xapakrepusyemasn orpaHuyeHHbIM
pacceyeHeM TKaHW, YTO NO3BONAET NPUMEHATb AAHHbLIA PEXXUM ANif
npenapvpoBaH1a B YCNOBUAX YCUIEHHOMO reMocTasa.

Koarynauusa v npenapupoBaHue.

LLlapuKkoBble 9neKTpoAbl TONbKO AnA KOarynsaunu, SNeKTPOAbI-HOXU UK
9/1EKTPOAbI-LUNATENN ANA NPENAPUPOBAHUSA U Koarynauuu.

®dopma BY-HanpsaxeHus

HomuHanebHasa yactora
KoadduumeHt amnauntyabl

PacyeTHoe conpoTnBnexune
Harpyskm

Makc. nukosoe BY-HanpsaxeHue
Yucno adpdekTos

CtabunbHOCTb 3QPEKTOB

OrpaHnunuenne BY-moLuHocTH

Makc. BbIxoAHas MOLLHOCTb NpU
pPacyeTHOM COMPOTUBIIEHUM
HarpysKku

UmMnynbCHO-MOAyNMpoBaHHOE
CUHycouaanbHoe nepemMeHHoe
HanpsaXeHune

350 Kl (Ha RL = 500 Om) £ 10 %
5,4 (Ha RL = 500 Om)
500 Om

2500 B
8

Cuctema aBToMaTuyecKoro
perynMpoBaHua nukosoro BY-
HanpaXeHun

Ot 5 go 120 BT, ¢ warom 1 Bt
120 BT + 20 %
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JAduarpaMmbl MOLLIHOCTH
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SWIFT COAG
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SWIFT COAG
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XapaKTepucTUKHU

O6nact npuMmeHeHUs

Otnuuuna ot SWIFT COAG

PeKomeHnyeMble ANeKTpoAabl
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TexHUUecKUe AaHHble

FORCED COAG

4

OPpPekTMBHanA M BbicTpan "cTaHZapTHaA" Koarynaumsa.

KoHTakTHaa Koarynauma, koarynauma ¢ "3aXXMumMom", Hanp. ¢ NOMOLLbHO
M30IMPOBAHHOr0 MOHOMONAPHOrO NUHLETA.

AddeKT pacceyeHna TkaHn noaaBnAaETCs.

LLIapnKkoBble 9NeKTPOAbI ANA KOHTAKTHOW Koarynauuu. M3onMpoBaHHbIe
MOHOMONAPHbIE MUHLUETLI ANA Koarynauuu ¢ "saxumom".

®opma BY-Hanps»keHua

HomuHanbHasa yactota
KosdppuumeHT amnautyaesl

PacuyeTHoe conpotuBnexune
Harpysku

Makc. nukosoe BY-HanpsaxeHue
Yucno apdektos

CtabunbHOCTb 3QPEKTOB

OrpaHunuenve BY-moLHocTy

Makc. BbIxoAHas MOLLHOCTb NpK
pacyeTHOM COMPOTUBIIEHUM
HarpysKku

UmMnynsCHO-MoAyNnMpoBaHHOE
CuHycouaanbHoe nepemMeHHoe
HanpsXeHune

350 Kl (Ha R =500 Om) + 10 %
6,0 (Ha R =500 Om)
500 Om

1800 B
4

Cuctema aBToMaTuyeCcKoro
perynMpoBaHua nukosoro BY-
HanpaXeHua

Ot 5 go 120 BT, ¢ warom 1 Bt
120 BT £ 20 %
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JAuarpaMmbl MOLLIHOCTH

FORCED COAG
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FORCED COAG
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7 « BunonapHble cTaHAapPTHLIE PEXUMBbI

MABA 7

BunonAapHble cTaHAAPTHbLIE PEXUMbI

BIPOLAR CUT

_

XapaKtepucTUKM  ToK paspesa TeyeT, ornbas TONbKO HEMOCPEACTBEHHO AUCTaNbHBIN KOHEL
annnukatopa. bnaroaaps HanuuMio BOCbMM ypoBHe adppeKTa Bl MoykeTe
3aaaTb MHTEHCMBHOCTb rEeMOCTasa y Kpaes paspesa.

PPS (Power Peak System -  [1na pe>xuma BIPOLAR CUT npeaycmoTtpeHa cuctema aBToOMaTtuyecKoro
cucTemMa aBTOMaTMUYECKOro  perynvMpoBaHuA NukoBon MoluHocTn (PPS). Ocoboe 3HaueHne npw
perynMpoBaHuA NMKOBOW  BLINOMHEHUU paspesa NPMAAeTCA ero HayanbHon Gpase, 1 B NepByto
MOLLUHOCTH)  ouepeab TOMYy NPOMEXKYTKY BPEMEHM, KOraa nepea akTueuposaHuem BY-
reHeparopa pexxyLUmMin 9NeKTpoAa NNOTHO NPUXXUMAETCA K paspesaemMon
TKaHu. MnoLwasb KOHTaKTUPOBAHWUA PEXKYLLIEro SNEKTPoAa C TKaHbIO Mpu
3TOM A0BOJIbHO BENKKA, YTO 00ycnaBnMBaeT HUSKOOMHbIM XapakTep
KOHTaKTa dneKTpoda C TKaHbi. BO3HUKHOBEHWE HU3KOOMHOMO KOHTaKTa
UMeeT MeCTo, Kak npasuno, npu TYP (TpaHcypeTpasibHOM peseKumnm
npocTathl) U 9HAOCKOMMUYECKON MNONMNIKTOMUKU. B noaobHeIx cnyyasx BY-
reHeparopy NpUXoAnTCA reHepupoBaTb 3HAUYUTESNIbHO NOBLILLEHHYHO
MOLLHOCTb, YUTOObI 06ecrneynTb HopMasbHOE BhINOHEHUE HayanbHOW (asbl
paspesa. Ecnv BY-reHepatop He cnpaBuTCA C 3TOW 3aayei, To B MecTe
HayanbHOro paspesa MOXEeT BO3HUKHYTb CUbHLIN KOarynAaLUUOHHBI
HeKkpo3. [peanaraembit VIO-annapart ocHalleH No3ToMy creunansHow
CUCTEMOW aBTOMAaTUYECKOro PEryIMPOBaHWs MOLLHOCTH, CNIOCOBHOW
pacnosHaBaTb HU3KOOMHbLIE Harpy3Ku U Ha KOPOTKOE BpeMs NepeBoanTb
BY-reneparop B pexxum GpopcupoBaHHOW reHepaunm MOLHOCTH, YTO
obecneunBaet ypoBeHb BY-HanpsaykeHnsa unm, COOTBETCTBEHHO,
MHTEHCUBHOCTb 3IEKTPUYECKOW Ay, HE0OX0AUMbIE ANS BbINOJIHEHUA
paspesa ¢ 3aAaHHbIM CTabUIIbHBIM KauYeCTBOM AaXe B YCNOBUAX
NnoABNEeHUA HU3KOOMHbIX Harpy3oK. bnarogapA npeaycMoTpeHHoOW cucteme
aBTOMAaTMYeCKOro peryinpoBaHia MOLLHOCTU ee CPeiHUM YPOBEHb He
BbIXOAMT 3a Npedenbl OTHOCUTENBHO HEBLICOKUX 3HAYEHWH, YTO No3BonaeT
YMEHbLUWUTb ONacHOCTb HeNpeaAHaMepPEHHOO TEPMUYECKOTO NOBPEXAEHHA
TKaHW.

PexkomeHayemble anekTpoabl  CrieunanbHele annuvkatopsl (BUNonapHbIe 3NEKTPOLbI C XKECTKON UK
ybupatoLueincs Urnoi) Ana nanapockonuun, Herupoxvpyprm u JIOP.
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TexHUUecKUe AaHHble

JAduarpaMmbl MOLLIHOCTH

®opma BY-Hanps»keHua

HomuHanbHasa yactota
KosdppuumeHT amnautyaebl

PacyeTHoe conpotuBnexune
Harpysku

Makc. nukosoe BY-HanpsaxeHue
Yucno adpdexToB

CTabunbHOCTb 3QPEKTOB

OrpaHunuenve BY-moLHocTy

Makc. BbIxoZAHas MOLLHOCTb MpU
pacyeTHOM COMPOTUBIIEHUM
HarpysKku

HemoaynuposaHHoe
CuHycouaanbHoe nepemMeHHoe
HanpsXeHune

350 Kl (Ha R =500 Om) + 10 %
1,4 (Ha R = 500 Om)
500 Om

740 B
8

Cuctema aBToMaTuyeCcKoro
perynMpoBaHua nukosoro BY-
HanpaXeHua

Ot 1 go 100 BT, ¢ warom 1 Bt
100 BT £ 20 %

BIPOLAR CUT
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XapaKTepucTUKHU

AUTO STOP

AUTO START

PeKOMGHﬂyeMbIe ANeKTpoAabl
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TexHUUecKUe AaHHble

BIPOLAR SOFT COAG

A

He6ornblune HanpsXeHus, UCKoYeHWe KapBoHM3aLUmUmn TKaHH,
CYLLECTBEHHOE YMEHbLLEHWE BEPOATHOCTM NPUIUMAHUA SNEKTPOAA K TKaHH.
Ecnn Bbl x0TWTE NOAHOCTBIO MCNONB30BATL NOTEHLMAN YBENUYEHMA
rNyOuHbI KOarynauum, 3anoXeHHbIM B KoHuenuun pexxnma BIPOLAR SOFT
COAG, BblbepuTe HU3KKI YpoBEHb aPdEKTa M KoarynmpynTe B TeUEHUE
ANUTENBHOMO NPOMEXXYTKa BpeMeHu. Ecnv ke npoBeaeHve koarynaumu
JOMyCKaeTCA TOMbKO B NMpefenax KOPOTKOro MHTepBana BPEMEHHU,
BblBepuTe BbICOKMI ypoBeHb addekTa. Mo cpaBHeHuto ¢ apyrumm COAG-
adpdeKTamu gocTuraemas rnyéuHa Koarynsaumm 6yaet no-npexHemy
6onbLue, HO MONHOCTLIO UCMOMb30BaTL NOTEHLUUAN YBENWUYEHUS FNYOUHbI
Koarynauuu B 9TOM Cryyae y>ke He yaacTce.

Pexxum BIPOLAR SOFT COAG peanusyetca Takxe B BapuaHTe BIPOLAR
SOFT COAG ¢ AUTO STOP. ®yHkuna AUTO STOP asTomartuyecku
npepbiBaeT akTMBUPOBAHUE, MPEXAE YEM UHCTPYMEHT ycnesaeT
"NPUIUNHYTL" K TKaHMU.

B okHe "Bbibop crniocoba akTMBupoBaHus" Bbl MoxkeTe BbiOpaTh GYyHKLMIO
AUTO START ana pexxuma BIPOLAR SOFT COAG. Nocne Toro kak
MHCTPYMEHT KOCHeTCA TKaHu, dyHkuma AUTO START ¢ 3anaHHoM
3a1EPXKKOW aBTOMATUYECKM MHULMMPYET NMPOLIECC Koarynsauuu.

BunonapHble UHCTPYMEHTLI, HAanp. GUNonApPHbLIE NUHUETLI, BUNnonsapHbIe
SEKTPOAbI-KPHOYKM.

®opma BY-HanpskeHua HemoaynupoBaHHoe
CuHycouaanbHoe nepemMeHHoe

HanpsyXeH1e

HomuHanbHaa yactoTa 350 Kl (Ha R =500 Om) + 10 %

KoadduumeHt amnauntyabl

PacuyeTHoe conpotnBnexune
Harpysku

Makc. nukosoe BY-HanpsaxeHune
Yuncno sapdeKkTos

CtabunbHOCTb 3QPEKTOB

OrpaHunuenve BY-moLHocTH

Makc. BbIxoAHas MOLLHOCTb Npu
pacyeTHOM COMpPOTUBIIEHUM
HarpysKku

1,4 (ha R_ = 500 Om)
75 Om

190 B
8

Cuctema aBToMaTuyeCcKoro
perynMpoBaHua nukosoro BY-
HanpaXeHua

Ot 1 go 120 BT, ¢ warom 1 Bt
120 Bt + 20 %
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JAuarpaMmbl MOLLIHOCTH

BIPOLAR SOFT
R,_ =75 Ohm
140
120 Effect 6-8
E e [ ffectS
- 100 Effect4
2 g Effect3
3 / e Effect2
T 60 - e— ffoct]
3 40
o
20
0 - ‘ ‘ ‘
0 20 40 60 80 100 120 140
Power HF max. (W)
Puc. 7-4
BIPOLAR SOFT
140
120 e Effect8
e I ffect?
100 1 c— {16
S 50 e ffect5
° / Effect4
5 60 +— o= Effect3
e Effect2
40 4\ T \
\\ \\ \ e Fffect1
20 N — W\ em—Dmax = 60W
..\
0 ‘ —
10 10 1000 10000

Resistance (Ohm)

Puc. 7-5

77 1148



7 « BunonApHble cTaHAapPTHEIE PEXUMBbI

78 /148

250

BIPOLAR SOFT

0 20 40

60 80
Power (W)

100

120

140

e Effect8
e Fffect?
e Fffect6
e Effect5

Effect4

Effect3
e Effect2
e E ffecti

Puc. 7-6

80104-632
09/ 2005



7 « BunonapHble cTaHAapPTHLIE PEXUMBbI

BIPOLAR FORCED COAG

L

XapaKTepuCTUKKU BbICTpaFI 6MFIOJ'IFIpHaFI Koarynauua.

Bce Buabl GunonapHoi Koarynaumu, koraa Heobxoauma 6eictpas 1
adpPeKTMBHAA Koarynauua cocyaoB, UK B Tex cnydasx, Koraa
MOHOMONAPHAA Koarynauma ¢ NoMOLLbHO NMUHLETOB He JaeT »Kenaemoro
pesynbTara.

O6nacTu npuMeHeHun

OTtnuuune ot BIPOLAR SOFT
COAG

YcKkopeHHas 6unonapHan koarynauusa. KapboHU3aumio TKaHU UCKITHOUNTL He
yaaertcs.

BMFIOJ'IﬂprIe MHCTPYMEHTLI, Hamnp. 6VIFIOJ'IFIprIe MUHLETDI, 6Mﬂ0ﬂﬂprle
ONEeKTPOAbI-KPHOYKN.

PeKomeHayemble aneKTpoAabl

TexHUUecKue AaHHble

80104-632
09/ 2005

dopma BY-Hanps»eHua

HomunHanbHana yactoTta
KosdppuumeHT amnautyaebl

PacuetHoe conpoTtvBneHue
HarpysKku

Makc. nukoBoe BY-Hanps»keHue
Yucno apdexToB

CtabunbHOCTL 3QPEKTOB

OrpaHunyerne BY-moLlHoCcTH

Makc. BbIxoZHas MOLLHOCTb Npu
pPacyeTHOM COMPOTUBIIEHUM
HarpysKku

UmMnynbCHO-MOAYNIMpOBaHHOe
CUHycouAansHoe nepemMeHHoe
HanpaXeHue

350 kI (Ha R =500 Owm) = 10 %
4,4 (Ha R =500 Om)
200 Om

560 B
2

Cwucrtema aBToMaTuyecKoro
perynupoBaHua nukosoro BY-
HanpAXeHusa

Ot 5 no 90 Br, ¢ warom 1 Bt
90 BT + 20 %
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JAduarpaMmbl MOLLIHOCTH

BIPOLAR FORCED
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BIPOLAR FORCED
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NMABA 8

MoHononfapHble BbIOOPOUHbIe peX UMbl

PRECISE CUT

XapaKTepMcTUKU  BO3MOXXHOCTb TOHKOMW KOCTUPOBKW, MUHUMASTbHBIN HEKPO3 MO Kpaam
paspesa, TouHada A03MPOBKa MOLUHOCTU B UHTepBane 1- 50 Br.

O6nacTv npumeHeHUAa B 4acTHOCTH, BbINOMHEHWE PA3PE30B NPU BMELLATENbCTBAX, TPEOYOLLMX
MWHUMaIIbHOW Harpysku Ha TKaHW MM OpraHn3M nauueHTa, Hanp. B
Henpoxupypruu, JIOP, aepmaronorum.

Otnunune ot AUTO CUT B HMKHEM MHTEpBane AvanasoHa MOLLHOCTEN BO3MOXHA TOHKAaA
HacTpoiika Ha Bonee HU3KMI ypoOBEHb remMocTasa.

PeKomeHayemble aneKTpoAabl MMKpOXMpprMHeCKMe MHCTPYMEHThI, UroJib4atble NeKTpodbl A4

MUKPOXUPYPIUK.
TexHUUYecKUe AaHHble
®dopma BY-HanpsaxeHus HemoaynuposaHHoe
CUHYycOoMAanbHOe nepemMeHHoe
HanpsaXeHune
HomuHanbHasa yactota 350 kI (Ha R =500 Om) = 10 %
KosdppuumeHT amnauntyabl 1,4 (Ha R = 500 Om)
PacuetHoe conpotuBneHue 500 Om
Harpysku

Makc. nukoBoe BY-Hanpsa»xeHune 390 B

Yucno apdekToB 8

CrabunbHocTb 3QHEKTOB Cuctema aBToMaTuyecKoro
perynMpoBaHua nukosoro BY-
HanpaXeHuna

Orpanunyerne BY-moLHocTH Ot 1 #o 50 BT, ¢ warom 1 Bt

Makc. BbIxoAHAA MOLLUHOCTb NpU 50 BT + 20 %
pPacYeTHOM COMPOTUBIIEHNUM
HarpysKku
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DRY CUT

XapaKTepuUCTUKU  YCUNEHHbIM reMoCcTas NPU HECKOMbKO 3aMeAIeHHOM BbIMOSIHEHUM paspesa.
O6nacTi npumMeHeHUA B 4acTHOCTH, BbINOSIHEHWE Pa3Pe30B B "OTKPLITOM" XUPYPruK 1 Mpu
NPOBEAEHUN SHAOXUPYPTrMUYECKUX BMELLATENbCTB, TPEBYHOLLMX
3QPEKTUBHOrO remocTasa Bo BpeMs paspesa U A0MNyCKatoLWmnX HeKoTopoe
3ameaneHune npouecca BbINONHEHUA paspesa.

Otnunumna ot AUTO CUT M HIGH [emocTtas o1 cpeaHero 4o yCUAEHHOrO.
CuT

PEKOMGHﬂyeMbIe ANeKTpoAabl aﬂeKTpO,Clbl ¢ 6onbLuon NOBEPXHOCTbIO anmiMKaunn: 3JIEKTPOAbl-HOXKMH,
ONEeKTpOoAbl-lUnartesin, dNeKTpoAbl-NeT/In, ANEKTPOoAbl TMNna "NeHTo4HaA

netna".
TexHUUYeCcKUe AaHHble

®opma BY-HanpsxeHua MMnynbCHO-MOAYNMPOBaHHOE
CUHYcOMAanbHOe nepemMeHHoe
HanpsXeHne

HomuHanbHaa yacToTa 350 kIl (Ha R =500 Owm) £ 10 %

KosdppuumeHT amnautyaebl Oopodekr 1-4: 3,0
AopdeKT 5+6: 3,2
AoddekT 7+8: 3,8
(Ha R_ =500 Om)

PacueTHoe conpotuBneHue 500 Om

Harpysku

Makc. nukoBoe BY-HanpsykeHue 1450 B

Yucno adpdexToB 8

CrabunbHoCTb 3DPEKTOB Cuctema aBToMaTUyeCcKoro
perynMpoBaHua nukosoro BY-
HanpAXeHuna

OrpaHunuenve BY-moLwwHocTy Ot 10 mo 200 Br, ¢ warom 1 Bt

Makc. BelxoAHaA MOLLUHOCTb Npwu 200 BTt £ 20 %
pacyeTHOM CONPOTUBAEHUH
Harpysku
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JAuarpaMmbl MOLLIHOCTH

DRY CUT
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ENDO CUT Q

XapaKTepuCTUKM  PesaHue COCTOMT U3 uepenyrolunxca ¢pas pesku u koarynauuu. Paspes
XOPOLLUO KOHTPONIMPYETCA M OTNMYAETCH BOCNPOM3BOAVMON
npeaBapuTenbHO BIBUPAaeMOi XxapaKTePUCTUKOW Koarynauum Bo Bpems
pesaHvs.

O6nacTv npuMeHeHUA  DHOOCKOMUUECKME BMeLLATeNbCTBa, Koraa TpedyroTca yepeayoLimecs
pesaHue W Koarynauusa ¢ akTuBauuen.

PeKomeHayemble aneKTpoAabl MOHOBONOKOHHLIE U NOSIMBOSIOKOHHbLIE METENbHbIE ONEeKTpOoAbl.

OKCnepTHbIA peumM 1A nHaAMBUAYaNbHOW HACTPOMKK Bbl MOXKETE NOMPOCUTb TEXHUKA
aKTMBMpPOBAaTb OKCNepTHbIN pexxum. B okHe Hacrposikmn Cut/ Coag
NOABATCA AONOSIHUTENbHbIE NapameTpbl JinMTenbHOCTb pesaHuan
HHTEpBan Mexxay umKaamu.

AnuTenbHOCTb pe3aHuA

B 3aBMCMMOCTH OT BEJIUYUHDI, dopmbl 1 NoKanusaumm FIOpa)'KeHVIVI MOXXeT
OKasaTbCA NoJIe3HbIM USMEHATb AJNIUTEJIbHOCTb PEe3aHUA.

Bbl MOXXeTe BbiGMpaTb MeXay YeTblpbMaA cTeneHAMU JnuTenbHoCTy
pesaHvs. JnuMTensHOCTb pe3aHua OKasbliBaeT peluatoLlee BAMaHue Ha
ANVHY paspesa.

MHTepBaﬂ Mexay LUKIaMu

MHTepBaJ’I Mexay UMKnamum - 3To NPpOMeXXyTOK BpEMEHU Mexay HavyaliloM
O4HOro UMKna pesaHuna n Hadyanom cneayrouwlero 3a HMM UuKna pesaHuAd.
Takum 06pa30M, B MHTEepBaJ1 Mexay UMKnamu BXxoauTt OAWUH UMK pe3aHnA
M OQMH UMUK KoarynAauuu.

Bbl MOXkeTe BbIOMpaTh MeXay AecATblo cTeneHaMn UHTepBana mexay
uMKnamu. Yem Bbilwe cTeneHb, TeM BonbLue ANUTENBHOCTb MHTEpBana
MeXay LUMKNaMu U LMKna Koarynauun. KopoTKkuii MHTepBan Mexay LmMKnamu
cnoco6cTByeT OLICTPOMY YAANEHWUIO MOPAXKEHHBIX TKaHe!. [AnuTenbHbli
WHTEpPBaN MEXXay LMKnamu crocoBcTByeT MeAneHHOMY KOHTPONMPYEMOMY
yZAaneHUo NoparKeHHbIX TKaHEeN.

TexHUUYeCcKUe AaHHble

®dopma BY-HanpsaxeHus HemoaynuposaHHoe
CUHYycOMAanbHOe nepemMeHHoe
HanpsXeHune

HomuHanebHaa yacToTa 350 Kl (Ha R =500 Om) + 10 %

KosdppuumeHT amnautyaebl 1,4(Ha R = 500 Owm)

Makc. nukosoe BY-Hanpsa»xeHune 770 Vp
Yucno adpdekTos 4

CTabunbHOCTL 3QPEKTOB aBTOMaTU4eCKoe perynMpoBaHue
nukoBoro BY-Hanps>keHua

Makc. BbixoAHaA MOLLIHOCTb 400 BTt +0 % / -20 %
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JAduarpaMmbl MOLLIHOCTH
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ENDO CUT |

XapaKTepuCTUKM  PesaHue COCTOMT U3 uepenyrolunxca ¢pas pesku u koarynauuu. Paspes
XOPOLLUO KOHTPONIMPYETCA M OTNMYAETCH BOCNPOM3BOAVMON
npeaBapuTenbHO BIBUPAaeMOi XxapaKTePUCTUKOW Koarynauum Bo Bpems
pesaHvs.

O6nacTv npuMeHeHUA  DHOOCKOMUUECKME BMeLLATeNbCTBa, Koraa TpedyroTca yepeayoLimecs
pesaHue W Koarynauusa ¢ akTuBauuen.

PeKomeHayemble aneKTpoAabl [ManunnoTombl, Uronb4yaTble ONEeKTpOoAbl

OKCnepTHbIA peumM 1A nHaAMBUAYaNbHOW HACTPOMKK Bbl MOXKETE NOMPOCUTb TEXHUKA
aKTMBMpPOBAaTb OKCNepTHbIN pexxum. B okHe Hacrposikmn Cut/ Coag
NOABATCA AONOSIHUTENbHbIE NapameTpbl JinMTenbHOCTb pesaHuan
HHTEpBan Mexxay umKaamu.

AnuTenbHOCTb pe3aHuA

B 3aBMCMMOCTH OT BEJIUYUHDI, dopmbl 1 NoKanusaumm FIOpa)'KeHVIVI MOXXeT
OKasaTbCA NoJIe3HbIM USMEHATb AJNIUTEJIbHOCTb PEe3aHUA.

Bbl MOXXeTe BbiGMpaTb MeXay YeTblpbMaA cTeneHAMU JnuTenbHoCTy
pesaHvs. JnuMTensHOCTb pe3aHua OKasbliBaeT peluatoLlee BAMaHue Ha
ANVHY paspesa.

MHTepBaﬂ Mexay LUKIaMu

MHTepBaJ’I Mexay UMKnamum - 3To NPpOMeXXyTOK BpEMEHU Mexay HavyaliloM
O4HOro UMKna pesaHuna n Hadyanom cneayrouwlero 3a HMM UuKna pesaHuAd.
Takum 06pa30M, B MHTEepBaJ1 Mexay UMKnamu BXxoauTt OAWUH UMK pe3aHnA
M OQMH UMUK KoarynAauuu.

Bbl MOXkeTe BbIOMpaTh MeXay AecATblo cTeneHaMn UHTepBana mexay
uMKnamu. Yem Bbilwe cTeneHb, TeM BonbLue ANUTENBHOCTb MHTEpBana
MeXay LUMKNaMu U LMKna Koarynauun. KopoTKkuii MHTepBan Mexay LmMKnamu
cnoco6cTByeT OLICTPOMY YAANEHWUIO MOPAXKEHHBIX TKaHe!. [AnuTenbHbli
WHTEpPBaN MEXXay LMKnamu crocoBcTByeT MeAneHHOMY KOHTPONMPYEMOMY
yZAaneHUo NoparKeHHbIX TKaHEeN.

TexHUUYeCcKUe AaHHble

®dopma BY-HanpsaxeHus HemoaynuposaHHoe
CUHYycOMAanbHOe nepemMeHHoe
HanpsXeHune

HomuHanebHaa yacToTa 350 Kl (Ha R =500 Om) + 10 %

KosdppuumeHT amnautyaebl 1,4(Ha R = 500 Owm)

Makc. nukosoe BY-Hanpsa»xeHune 550 Vp
Yucno adpdekTos 4

CTabunbHOCTL 3QPEKTOB aBTOMaTU4eCKoe perynMpoBaHue
nukoBoro BY-Hanps>keHua

Makc. BbixoAHaA MOLLIHOCTb 155 BTt + 20 %
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JAduarpaMmbl MOLLIHOCTH
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PRECISE COAG

XapaKTepMCTUKM  BO3MOXKHOCTb TOHKOM KOCTUPOBKM, TOYHAA AO3MPOBKA MOLLHOCTH B
nHtepsane 1 - 50 Br.

O6nacTtv npumeHeHUA  Buabl Koarynauuu, TpebyroLume MUHUMABLHOM Harpy3Ku Ha TKaHb 1
OpraHvaM nauueHTa, Hanp. B Hevpoxupypruu, JIOP, nepmaronorum.

Otnuuure ot SOFT COAG B HwxHEM vHTepBane ananasoHa MOLUHOCTEN BO3MOXHA TOHKaA
HacTpoiKa Ha 6oree HU3KWIM YpoBEeHb Koarynauuu.

PexomeHayeMble anekTpoabl  MWKPOXMPYPrUYECKUE MHCTPYMEHTDI, NEeKTPOAb! ANF MUKPOXHUPYPTUH.

TexHUUeCcKUe AaHHble

®dopma BY-HanpsaxeHus HemoaynuposaHHoe
CUHYycOoMAanbHOe nepemMeHHoe
HanpsaXeHune

HomuHanebHaa yacToTa 350 Kl (Ha R =500 Om) + 10 %

KoadduumeHt amnauntyabl 1,4(Ha R_ = 500 Om)

PacueTHoe conpotuBneHue 50 Om

HarpysKku

Makc. nukoBoe BY-HanpsykeHue 110 Vp
Yuncno adpdektos 8

CrabunbHoCTb 3QHEKTOB aBTOMaTtMyecKoe perynMpoBaHue
nukoBoro BY-HanpsaxkeHuA

OrpaHnunuenne BY-moLuHocTH Ot 1 #o 50 Br, ¢ warom 1 Bt

Makc. BbIXoAHAA MOLLHOCTb Npu 50 BT £ 20 %
pacyeTHOM CONPOTUBAEHUH
Harpysku
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JAduarpaMmbl MOLLIHOCTH
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9 « BunonApHble BLIBOPOUHLIE PEKUMEI

NMABA 9

BunonapHble BbIOOPOUHbIE peX UMbl

BIPOLAR PRECISE CUT

XapaKkTepucTUKM  ToHuaMwas FCTUPOBKA, MUHUMANbHBIE HEKPO3LI MO Kpato paspesa,

Havbornee TouHas oTAa4ya MOLLHOCTM B AnanasoHe ot 1 go 50 Barr.
O6nacTu npumeHeHna  Hanp., paspesbl Npu BMeLLATeNbCTBAX, OPUEHTUPOBAHHLIX Ha
MWHUMaIIbHYIO Harpys3Ky TKaHew 1M naumneHTa, Kak B Henpoxupypruu, JIOP,
AepMaTonoruu
Otnuume ot BIPOLAR CUT B HWKHeM AnanasoHe MOLLHOCTM Bbl MOXXeTe ycTaHOBUTL Bonee manyto 1
TOYHYIO CTeNeHb remocTasa.

PexomeHayemble aneKTpoabl  BunonapHbie MUKPOXUPYPrUYECKUE UHCTPYMEHTI.

TexHUUeCcKUe AaHHble
HemoaynuposaHHoe

CHHycoMAanbHoe NnepemMeHHoe
Hanps)XeH1e

®dopma BY-HanpsaxeHus

HomuHanebHaa yacToTa 350 Kl (Ha R =500 Om) + 10 %

KoadduumeHt amnauntyabl 1,4(Ha R_ = 500 Om)

PacueTHoe conpotuBneHue 500 Om
Harpyskm

Makc. nukoBoe BY-HanpsykeHue 390 Vp
Yucno adpdekTos 8

CtabunbHOCTb 3QPEKTOB

OrpaHnunuenne BY-moLuHocTH

Makc. BbIxoAHas MOLLHOCTb Npu
pPacyeTHOM COMPOTUBIIEHUM
HarpysKku

aBTOMaTUYecKoe perynmposaHune
nukoBoro BY-HanpsaxkeHuA

Ot 1 go 50 Br, ¢ warom 1 BT
50 BT + 20 %
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JAduarpaMmbl MOLLIHOCTH
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BIPOLAR PRECISE CUT
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XapaKTepucTUKHU

O6nact npuMmeHeHUs

Otnunuue ot BIPOLAR SOFT

PeKomeHayeMble aneKTpoAabl
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TexHUUeCKHe AaHHble

BIPOLAR PRECISE COAG

—"—

B0O3MOXHOCTb TOHYaMNLLIEN FOCTUPOBKM, TOYHENLLAA OTAa4a MOLLHOCTHU B

AvanasoHe ot 1 go 50 Barr.

KoarynﬂuMM, Npn KOTOPbIX HeobxoauMMa MUHUMasbHaA Harpyska Ha TKaHb

WNW NauueHTa, Hanp., Helpoxupyprus, JIOP, aepmaronorus.

B HMXHEM ananaszoHe MoLUHOCTH Bbl MoXkeTe yCTaHOBUTb 6onee Manyw u

TOYHYH CTENEHb Koarynauuu.

BunonapHble MUKPOXUPYPrUYECKUE UHCTPYMEHTDI.

®opma BY-Hanps»keHua

HomuHanbHana yactota
KosdppuumeHT amnautyaebl

PacyeTHoe conpotuBnexune
Harpysku

Makc. nukoBoe BY-Hanps»keHue
Yucno adpdekToB

CtabunbHOCTb 3QPEKTOB

Orpanunuenve BY-mowHocTH

Makc. BbIxoZAHas MOLLHOCTb MpU
pacyeTHOM COMPOTUBIIEHUM
HarpysKku

HemoaynuposaHHoe
CuHycouaanbHoe nepemMeHHoe
HanpsXeHune

350 kI (Ha R =500 Owm) £ 10 %
1,4(Ha R = 500 Owm)
75 Om

110 Vp
8

aBTOMaTtMyecKoe perynmposaHue
nukoBoro BY-Hanpsa>keHuA

Ot 1 go 50 Br, ¢ warom 1 BT

50 BT + 20 %
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JAuarpaMmbl MOLLIHOCTH
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BIPOLAR PRECISE COAG
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10 * MHe3no APC (tonbko ¢ moaynem APC)

NMABA 10

'’He3pno APC (Tonbko ¢ moaynem APC)

Me3no APC

Pexumbl pe3aHuna U Koarynauuu  Standard

+ FORCED APC

+ PRECISE APC

+ PULSED APC

+ [loaaepxusaemblin aproHom pexxum AUTO CUT

+ [Noaaepxusaemblin aproHomM pexxum SOFT COAG

+ TNoaanepxusaembin aproHomM pexum SWIFT COAG

+ [MonnepxunBaemsbiit aproHom pexxkum FORCED COAG

Optional

+ [Noaaepxusaemblin aproHom pexxum DRY CUT
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11 « CrangaptHble pexxumbl APC (Tonbko ¢ moaynem APC)

MABA 11

CtaHpapTHble pexxumbl APC (TonbKko ¢ moaynem APC)

FORCED APC

Xapaktepuctukn  CraHaapTtHanA HacTpovka ana APC ¢ noaaepXKon noaxkura,

rapaHTUpytowen HaAeXXHOCTb «3a>KUraH1a» Nnasmbl.
O6nacTi npumeHeHUa  emocTas HeBonbLUMX AUdPY3HBIX KPOBOTEUEHWN. [eButanusaums v
peayKumna TKaHeu
Hactpoiika 3agaHue ypoBHA TEPMUYECKOrO adpdeKTa HACTPOMKON MoLLHOCTU. C
yBeMyeHmeM MOLLIHOCTU BO3PacTaeT U MHTEHCUBHOCTb TEPMUUYECKOTO
adpoekTa.

HUcnonbayemble MHCTPyMeHThI:  XXecTkne APC-annnukatopbl, rukue APC-30HAbI.

TexHUUYecKue AaHHble
UmMnynbCHO-MoAyNMpoBaHHOE

CHHycoMAanbHoe NnepemMeHHoe
HanpsyXeH1e

®opma BY-HanpsaxeHus

HomuHanebHaa yacToTa 350 Kl (Ha R =500 Om) + 10 %

KoadduumeHt amnauntyabl 7,0(Ha R = 500 Om)

PacueTHoe conpotuBneHue 500 Ohm
Harpyskm
Makc. nukoBoe BY-HanpsykeHue 4300 Vp

CtabunbHOCTb 3QPEKTOB

Orpanunyerne BY-moLHocTH

Makc. BbIxoZHas MOLLHOCTb Npu
pacyeTHOM COMPOTUBIIEHUM
HarpysKku

OrpaHunueHve nukosoro BY-
HanpAXeHuna

Ot1 5 go 120 BT, ¢ warom 1 Bt
120 BT + 20 %
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AdunarpaMmma MOLLHOCTH
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FORCED APC
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11 « CranaaptHble pexxumbl APC (tonbko ¢ moaynem APC)

XapaKTep1UCTUKH

O6nacTu npuMeHeHun
HacTtpoika

Moaynauusa

Mcnonb3yemble HHCTPYMEHTDI:

TexHUUecKUe AaHHble

108 /148

PRECISE APC
v
h 4

APC ¢ X0poLUO KOHTPONMPYEMBIM M3MEHEHUEM 3P PEKTA HA NOBEPXHOCTH
TKaHeK, BHe 3aBUCUMOCTM OT PaCCTOAHMA anmniMKaTop - TKaHu.

FemocTas andpPysHbIX KpoBOTEUEHUIA. [leBuTanmsauma U peayKuna TKaHew,
B NepBYIO o4epeb 3a CYeT BOCMNPOM3BOANMOCTU SPPEKTa YMEHbLUEHUA
rNyOuHbI Koarynauuu.

Hactpoitka rmy6uHbl Koarynauuu yepes ypoBHU apdpeKrTa. HU3Kui ypoBeHb
03HayaeT «MOBEPXHOCTHOE BO3AencTBUE», Bonee BbICOKMIA YPOBEHb -
«HaubonbLlas rnyéuHa Koarynauums.

PRECISE APC ato moaynupyemas paavocurHanom ¢opma toka. C

nomMoLLbIO nokasarena "Moaynauuu" A0CTUraeTca TOHKOE WKanMpoBaHue
ypoBHe# addekTa. 370 3HAUMT, YeM BhiLLIE yCTaHaBIMBaETCA NoKkasarenb
"Moaynsuuu", Tem 6nnxKe AaHHbIi TEPMUYECKUI SODEKT K crieayroLemy

YPOBHIO 3pPeKra.

XecTtkue APC-annnukatopsl, rmékue APC-30HAbI.

®opma BY-HanpseHua

HomuHanbHasa yactota
KoadduumeHt amnauntyabl

PacuetHoe conpotvBneHue
HarpysKku

Makc. nukosoe BY-HanpsaxeHue
Yucno apdektos

CtabunbHOCTE 3GPEKTOB

Makc. BbIxoZHas MOLLHOCTb Mpu
pacyeTHOM COMPOTUBIIEHUM
HarpysKku

UmMnynbCHO-MOAYNIMPOBaHHOE
CUHycouAansHoe nepemMeHHoe
HanpaXeHue

350 Kl (Ha R =500 Om) + 10 %
7,4(Ha R = 500 Om)
1000 Om

4300 Vp
8

Peryn1upoBKa MHTEHCMBHOCTH
SNEKTPUYECKON Oyru

160 Bt + 20 %
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HAvarpamma MOLLIHOCTH

PRECISE APC
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XapaKTep1UCTUKH

O6nacTu npuMeHeHun

HacTtpoika

HUcnonb3ayemble UHCTPYMEHThI:

TexHUUecKUe AaHHble
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PULSED APC
[LILLN

. .
Pexxum nogaum otaenbHeix APC-MMMyNbCOB, C XOPOLLO KOHTPOMPYEMbIM
U3MeHeHeM 3dpPeKTa Ha NOBEPXHOCTU TKaHEMN.

FemMocTas AMPPY3HbIX KPOBOTEUEHWIA. [leBuTanusauua u peayKums TKaHu B
YCNOBUAX KOHTPONUPYEMOW SHEpProoTaauu.

3aaaHve ypoBHA TEPMUUECKOr0 addeKTa HACTPOMKON MOLLHOCTY.
M3meHeHne ypoBHA 3aaaBaemMoro appeKTa M3MeHseT 4actoTy
UMNYNbCHOIO pexxuma.

Xectkue APC-annnukatopsl, rmékue APC-30HAbI.

®opma BY-HanpseHua MmMnynbCHO-MoAyIMPOBaHHOE
CUHycouAaanbHoe NnepeMeHHoe
HanpaXeHue

HomunHanbHana yactota 350 klu (Ha R =500 Owm)

KoadduumeHt amnauntyabl 7,4 (ha R =500 Om)

PacueTHoe conpotuBneHune 500 Om

HarpysKku

Makc. nukoBoe BY-HanpsykeHue 4300 B

Yuncno sapdeKkTos 2

CT1abunbHOCTb 3DHEKTOB OrpaHunueHve nukosoro BY-
HanpAXeHusa

Orpanunuyenve BY-mowwHocTH Ot 1 o 120 Br, ¢ warom 1 Bt

Makc. BbIXoAHAA MOLLHOCTb Npu 120 Bt + 20 %
pacyeTHOM CONPOTUBAEHUH
Harpysku
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HAvarpamma MOLLIHOCTH

PULSED APC
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PULSED APC
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XapaKTepuCTUKH

O6nacT npumeHeHUn

PeKomeHAayeMble MHCTPYMEHTbI

TexHUUeCcKUe AaHHble

Pexium AUTO CUT ¢ npumeHeHHWeM aproHa

o o
o @
o o
o @
o o
o @
I I

Bocnpoussoanmoe KauecTBo paspesa, WaasLlee BbiNOHEHNE C
MaKcMManbHO BeperkHbIM BO3AEMCTBUEM HA TKAHW, FeMOoCTas OT
He3HaYUTENbHOIo A0 cpeaHero. AproH BhbINOMHAET POSb 3aLLMTHOM Fra30BOM
cpeabl, yMeHbluan AbiMoodpasoBaH1e M KapboHU3aLMIO.

Bce npoueaypbl paspesa B TKAHAX C XOPOLUEW IIEKTPUUECKOW
NMPOBOAMMOCTbIO, HAMP. B MbILUEYHbIX TKAHAX, BACKYNAPU30BAHHbIX TKAHAX.
MpenapupoBaHWe 1 BbINOIHEHWE Pa3pe30B B TKAHAX TOHKOM CTPYKTYpbI

APC-annnukatopbl C peryimpyemMblM 3NEKTPOAOM, a TaKxKe
NanapoCKONUYECKNE SNEKTPOAbI-KPHOUKM.

®dopma BY-HanpsaxeHus

HomuHanbHasa yactora
KoadduumeHt amnauntyabl

PacyeTHoe conpoTnBnexune
Harpyskm

Makc. nukosoe BY-HanpsaxeHue
Yucno adpdekTos

CtabunbHOCTb 3QPEKTOB

OrpaHnunuenne BY-moLuHocTH

Makc. BbIxoAHas MOLLHOCTb NpU
pPacyeTHOM COMPOTUBIIEHUM
HarpysKku

HemoaynuposaHHoe
CUHycouaanbHoe nepemMeHHoe
HanpsXeHune

350 Kl (Ha RL = 500 Om) £ 10 %
1,4 (Ha RL = 500 Om)
500 Om

740 B
8

Cuctema aBToMaTuyecKoro
perynMpoBaHua nukosoro BY-
HanpaXeHun

Ot 10 Ao 200 BT, ¢ warom 1 Bt
200 BT + 20 %
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JAduarpaMmbl MOLLIHOCTH
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AUTO CUT
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XapaKTep1UCTUKH

O6nacTu npuMeHeHun

PeKomeHayemble aneKTpoAabl

116 /148

TexHUYeCKHe AaHHble

Moanepmusaembii aproHom pexium SOFT COAG

MUckntoueHve kapOoHW3auun TKaHeM, 3HaUUTENIbHOE YMEHbLLIEeHUe
NPUAMNaHWA 3NEeKTPoAoB K TKaHAM. 1o cpaBHeHuto ¢ apyrummn COAG-
pexvmMamu rnybuHa KoarynsauuM B AaHHOM cnydae 6onblie. Ecnu Bel
XOTUTE B MaKCUMaJIbHOM CTENEHW UCMONb30BaTh NOTEHUMABHYHO FyOuHy
BosaencTteua SOFT COAG, HacTpoWTe CMCTEMY Ha HU3KMIA YPOBEHb
apPeKTa 1 BbINONHAWTE KOArynaUMIO B TEUEHUE ANUTENbHOIO NPOMEXYTKA
BpeMeHu. Ecnu Bbl MOXxeTe KoarynMpoBaTh TONbKO HENPOAOMKUTENBHOE
Bpems, Boibepute Gonee BbICOKUI ypoBeHb a¢pdekTa. Mo cpaBHEHUIO C
apyrumu COAG-pexxumamu rinybrHa KoarynauMu B JaHHOM Clydyae no-

npe)xHemy Gosnblue, 04HaKo NoTeHuuanbHana rnybuHa Bo3aencTBms
appekta SOFT COAG mcnonb3yeTca Npu 3TOM He MOSTHOCTLHO.

MpakThuecku npy BCex onepaunsx, Npu KoTopeix TpebyeTca 6esonacHasn
«rnybokan» KOHTaKTHaA Koarynsauus, a TakxKe B TexX cryyanx, koraa
NpUnMNaHue aNEKTPOAAa MOXET OTPMLATENIbHO NOBUATL HA NPOLIECC

Koarynauuu. KOB.FyJ'IﬂLIMFI «C 3aXXMMOM», HanpuMep, yepes VISOﬂVIpOBaHHbIVI

MOHOﬂOJ'IFIprIﬁ NMUHLET.

KOHTaKTHbIe 3NeKTPOoAbl, NPEeUMYLLECTBEHHO 3NEeKTPoAbl C BONbLLON
KOHTaKTHOW NOBEPXHOCTBLIO, HaMp., LLApUMKOBblEe 9NEKTPOoAb! ANA
BbINONHeHUA rny6okoi koarynauuu. (Biumanue: MNpu pabote ¢
onepaunoHHon pykoatkon ERBE VIO APC BmecTo aproHoBoro

annamkartopa MOXXHO NPUMEHATb 00bIYHBIA 4 MM ONIEKTPOA. Pacxoa aproHa

B 3TOM CJiyyae cnegyet HaCTpOUTb Ha HOJ'Ib.)

®opma BY-HanpseHua

HomuHanbHana yactota
KosdppuumeHT amnauntyaeol

PacuetHoe conpotvBneHue
HarpysKku

Makc. nukoBoe BY-Hanps»keHue
Yucno adpdekToB

CTabunbHOCTE 3GPEKTOB

Orpanunuyenve BY-moLwwHocTH

Makc. BbIxoZAHas MOLLHOCTb MpU
pacyeTHOM COMPOTUBIIEHUM
HarpysKku

HemoaynupoBaHHoe
CUHycouAanLHoe nepemMeHHoe
HanpaXeHue

350 kl'u (Ha RL = 500 Om) £ 10 %
1,4(Ha RL = 500 Om)
50 Om

190 Vp
8

aBTOMaTU4eCcKoe perynMpoBaHue
nukoBoro BY-Hanps>keHua

Ot 5 go 120 BT, ¢ warom 1 Bt
120 BT + 20 %
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JAuarpaMmbl MOLLIHOCTH

SOFT COAG
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SOFT COAG
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Moanepmusaembin aproHom pexxum SWIFT COAG

o o
L] L]
o o
] a
L] o

XapaKkTepucTUKM  BhicTpas, adpdeKTBHaA Koarynauua, He CBA3aHHAA CO CKONIbKO-HUOYAb
CYLLEeCTBEHHbLIM pacceyeHneM TKaHew, 4To Jenaet eé ocobo npuemnemon
ANA NpoBeAEHUA NPENapUpPOBaHnUA C MUHTEHCUBHBIM FEMOCTa30M.

O6nacTv npumeHeHuAa  Koarynauua u npenapvpoBaHue.

PexkomeHayemble aneKTpoabl  LLIapvkoBbie 9neKTpPOAbl MPUMEHATCA TONTLKO ANA KOAryMpoBaHuA.
ONEKTPOABI-HOXM 1 3NEKTPOABI-LUNATENN ANA NpenapupoBaHna U
KoarynupoBaHus. (BHumanue: MNpu paboTe ¢ onepaunoHHON PYKOATKOM
ERBE VIO APC BMecCTO aproHOBOro annavkaropa MOXXHO NPUMEHATb

TexHUUYeCcKUe AaHHble

80104-632
09/ 2005

006bluHbIM 4 MM anekTpod. Pacxoa aproHa B 3ToM cnyyae cregyet

HaCTPOWTb Ha HOJb.)

dopma BY-Hanps»eHua

HomunHanbHana yactoTta
KoadduumeHt amnauntyabl

PacuetHoe conpoTtvBneHue
HarpysKku

Makc. nukoBoe BY-Hanps»keHue
Yucno adpdekTos

CtabunbHOCTE 3QPEKTOB

Orpanunuyenve BY-moLHocTH

Makc. BbIxoAHas MOLLHOCTb NpU
pPacyeTHOM COMPOTUBIIEHUM
HarpysKku

UmMnynbCHO-MOAYNIMpOBaHHOe
CUHycouAansHoe nepemMeHHoe
HanpaXeHue

350 kI (Ha RL = 500 Om) £ 10 %
5,4 (Ha RL = 500 Om)
500 Om

2500 B
8

Cucrtema aBToMaTuyecKoro
perynupoBaHua nukosoro BY-
HanpAXeHusa

Ot1 5 go 120 BT, c warom 1 Bt
120 BT + 20 %
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JAduarpaMmbl MOLLIHOCTH
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SWIFT COAG
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SWIFT COAG
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Monnepmwursaembi aproHom pexxum FORCED COAG

XapaKTepucTUKM  OdPeKTUBHasA, ObicTpan «CTaHAapTHas» Koarynaums.

O6nacTu npumeHeHnA  KoHTaKTHasA KoarynauuaA, Koarynauma ¢ NOMOLLLIO 3aXKUMHbIX
MHCTPYMEHTOB, Hanp. ¢ NOMOLLbIO U30IMPOBAHHOMO MOHOMONAPHOMO
nUHUeTa.

Otnunuuna ot SWIFT COAG  OddeKT pacceueHna TkaHen noaasnaeTca.

PexomeHayemble aneKTpoabl  LLIapuKoBbie 9NeKTpOAbl NPUMEHAKTCA ANA KOHTAKTHOM Koarynauuu.
M3onnpoBaHHbIE MOHOMONAPHLIE MUHLETHI UCMONb3YHOTCA ANA KoarynAauum
«C 3aXXUMOM». (BHumaHue: MNMpu paboTe ¢ onepaumoHHoM pykosaTkoi ERBE
VIO APC BMeCTO aproHoBOro anmniukatopa MOXHO NPUMEHATE 00bIUHbIN 4
MM 3neKTpoa. Pacxoa aproHa B 9TOM ciyyae cneayet HacTpOWTb Ha HOJb. )

TexHUUYeCKUe AaHHble

®dopma BY-HanpsaxeHus MMnynbCHO-MOAYyNIMPOBaHHOE
CUHYycOMAanbHOe nepemMeHHoe
HanpsaXeHune

HomuHanebHaa yacToTa 350 kI (Ha R = 500 Owm) £ 10 %

KosdppuumeHT amnauntyaebl 6,0 (Ha R =500 Owm)

PacueTHoe conpotuBneHue 500 Om

Harpysku

Makc. nukoBoe BY-HanpsykeHue 1800 B

Yucno adpdekToB 4
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CT1abunbHOCTb 3DHEKTOB Cucrtema aBToMaTUyecKoro
perynupoBaHua nukosoro BY-
HanpAXeHusa

Orpanunyenne BY-moLHocTH Ot 5 no 120 Br, ¢ warom 1 Bt

Makc. BeIxoAHaA MOLLHOCTb Npu 120 BT = 20 %
pacyeTHOM COMPOTUBIIEHNUM

HarpysKu
JAduarpaMmbl MOLLIHOCTH
s FORCED COAG
H
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FORCED COAG
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NMABA 12

Bbi6opouHbie pexumbl APC (Tonbko ¢ moaynem APC)

MNonneprusaembii aproHom pexxum DRY CUT

° o
o o
o ]
@ o
a o

XapaKTepuCTUKM  YCUEHHbIA FeMOoCTas Npu HECKONBbKO 3aMeAneHHOM NPOLECCE pe3aHus.
AproH B kayecTBe paboyeit cpeabl yMeHbLIaeT AbiMoobpasoBaHue U
Kap6oHu3aumo.

B yacTHOCTH, BbINONHEHWE Pa3pe3oB B "OTKPLITOW" XMPYPrv 1 npu
NPOBEAEHWUMN SHAOXUPYPrUUYECKUX BMELLATENBCTB, TPEBYHOLLMX
9QPEKTUBHOIO NEPBMYHOIO reMocTasa Bo BPeMA paspesa U A0NyCKaroLLmux

HEKOTOpOoe 3amMeaneHne npouecca BbiNOJIHEHNA pa3pesa.

O6nactu npuMeHeHUs

OT1nunumna ot AUTO CUT u HIGH
CUT

FemMocTas oT CpPeAHEro A0 YCUNEHHOTO.

PeKomeHayemble aneKTpoAabl APC-aFII'IJ'IMKaTOpr CO CMEHHbIM 3/1IEKTPOAOM, a TaKXXe

nanapocCKonnyeckne KpI'OLIK006p8.3HbIe ONEeKTpOoAbl.

TexHUUecKUe AaHHble

®dopma BY-HanpsaxeHus MMnynbCHO-MOAYyNMPOBaHHOE
CUHycouaanbHoe nepemMeHHoe

Hanps)XeH1e

HomuHanbHasa yacTtota

KosdppuumeHT amnauntyabl

PacuetHoe conpotuBneHue
Harpysku

Makc. nukoBoe BY-Hanps»keHue
Yucno adpdekToB

CtabunbHOCTb 3QPEKTOB

Orpanunyerne BY-moLHocTH

Makc. BbIxoAHas MOLLUHOCTb Npu
pPacyeTHOM COMPOTUBIIEHUM
HarpysKku

350 kI (Ha R =500 Om) = 10 %

AoddekT 1-4: 3,0 DPpdeKT 5+6:
3,200 dekT 7+8: 3,8(Ha R = 500
Owm)

500 Om

1450 Vp
8

aBTOMaTtMyecKoe perynmposaHune
nukoBoro BY-HanpsaxkeHua

Ot 10 o 200 BT, ¢ warom 1 Bt
200 BT + 20 %
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JAduarpaMmbl MOLLIHOCTH

DRY CUT
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NMABA 13

UHcTannauud

BHeLHHKe ycnoBuAf

Axcnnyatauua Bo  [PEOYMNPEXIOEHUE! Okcnnyatauma annapara 40nycKaeTca TONbKO B
B3PbIBOONACHbIX 30HaX HE  MoMeLLeHUAX MeAWUMHCKOro HasHayeHusa. Annapar cneayert B ilo6oMm
JAonycKaeTcA  cnyyae ycTaHaBnMBaTb 3a NpeAenamu B3pblBOONACHbIX 30H.
B3pbiBOONACHLIE 30HBI MOTYT BO3HWUKHYTb B CIy4Yae NPUMEHEHUA roproYmnx
AHECTE3UPYHOLLIMX, KOXEOUMLLAIOLNX U AEe3MHOULMPYIOLLMX CPEACTB.

Ycnoeua akcnnyataunn BHUMAHMWE: Annapart paspeluaeTtca skennyatmposaTh Mpuy ornpesenieHHoM
Temneparype v BNaXXHOCTV BO3Ayxa. 3HaA4YEHWA TeMnepaTtypbl U BNaXKHOCTK
BO34yxa npusefeHbl B pasaene TexHuueckue AaHHble. Ecnu ykasaHHble
TaMm npeAesibHble 3HaYeHUA He BbIAEP>KMBAKOTCA, annapar MOXET BbIATU U3
cTpoA. Ecnv umetoTca apyrue ycnosus, KOTopble cneayet cobnoaarts ana
HOpMasIbHOM 3KCnyarauumu 3Toro annapara, OHU TaKkXKe yKasaHbl B
pasaene TexHW4yeckune AaHHble.

MepeHocHble BbicokoyacToTHble  BHUMAHME: MNepeHocHble M MOBUIbHEIE BEICOKOYACTOTHLIE YCTPOWCTBA
YCTPOMCTBA CBA3K  CBA3M MOryT OKasbliBaTb BNUAHME Ha 3TOT npubop.

TpaHcnopTupoBKa U xpaHeHne BHUMAHWE: Annapart paspeluaerca XpaHuTb U 9KCNayaTMpoBaTb Npu
onpeneneHHon Temneparype v BNaXXHOCTU Bo3ayxa. 3HayeHua
Temneparyphbl U BNaXXHOCTM BO3Ayxa NpuBedeHsl B pasaene TexHuueckue
AaHHble. Ecnu ykasaHHble TaM NpefenbHble 3HaYEHNUA He BbIAEPXKMBAOTCH,
annapat MoXeT BbiITb NoBpeXxaeH. Ecnv umetotca apyrve ycnosus,
KoTopble cneayeT cobnodate AnA HOPMabHOW SKCNnyaTauun 3Toro
annapara, OHY TaKkXKe yKasaHbl B pasgene TexHUYecKue AaHHble.

Axxknumatusauma BHUMAHMWE: Ecnv annapat xpaHunca unv nepeso3nnca npu
onpeneneHHon Temneparype, To 40 Hayana aKcnayarauuy annapara
JOMKHO NPOITU HEKOTOPOE BpeMs, 4ToBbl Ero TEMNepaTtypa cpaBHAnach ¢
TemMnepartyporn nomeLleHud. 3HaueHna TemnepaTtypbl 1 BpEMEHH
aKkKkIMmaTM3aumv npuseaeHsl B pasaene TexHUYecKne AaHHble.

Bentunauma BHWMMAHWE: Annapat 4om«eH B6biTb yCTaHOBNEH TakuM 06pas3om, YTobhbl
6bina obecneueHa cBoboaHas UMPKYNSAUMA BO3Ayxa BOKPYr ero koprnyca.
YcTaHoBKa B Y3KUX HULLIAX HE AOMyCKaeTcA.

Bnarosawmta BHWUMAHME: Kopnyc He sBnfeTcA abCcontoTHO repMeTHUHbIM. [oatomy

annapar Hefb3s pasMeLLaTb B HENOCPEACTBEHHON 6NIM30CTH OT LUNAaHroB
UM EMKOCTEN C PasfMUHbIMU XUAKOCTAMM.
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CeTteBoi Kabenb, ceTeBas
poseTKa

MpoBepKa annapata, TENEMKU 1
KOMMJIEKTYHOLLMX

CeTteBble N penoxpaHUuTenu

BbipaBHMBaHMe NOTEeHUUANoOB
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SﬂeKTle-leCKaﬂ UHCTannAuuA

MPEAYMNPEXOEHUE! Hanpsa>keHue cetn A0MKHO COOTBETCTBOBATL
3HaYeHWt, yKasaHHOMY Ha nacrnopTHoi Tabnuuke annapara. OnA
NOAKNHOYEHUA annaparta K CeTu cneayeT BO BCEX Clyyasax UCNONb30BaTb
TONIbKO CETEBYHO PO3ETKY C 3aLLMTHLIM KOHTAKTOM, YCTAHOBJIEHHYIO B
CTPOroM COOTBETCTBUU C AEUCTBYIOLLMMU TEXHUYECKUMU TPpeBoBaHUAMM.
MoaKntoUYeHne A0MKHO NPOM3BOAMTLCA TOBKO C MOMOLLIbIO Kabena pUpMbl
ERBE wnu paBHoueHHoro. CeTeBoi kabenb A0MKeH UMETb HaUMOHaNbHBbIN
3HaK KOHTpONA.

MPEOAYMNPEXOEHUE! Hanpsa>keHue cetTn A0MKHO COOTBETCTBOBATL
3HAYeHWIO, yKazaHHOMY Ha nacnopTHov Tabnuuke. [na noakntoyeHun
annapara K ceT crielyeT Bo BCeX Cllyyanx UCrnonb3oBaTh TONLKO CETEBYHO
PO3€ETKY C 3alUTHBIM KOHTAKTOM, YCTaHOBNEHHYIO B CTPOrOM COOTBETCTBUM
C AEMCTBYIOLLMMU TEXHUUECKUMU TpeboBaHUAMMU. MoAKNOUEHWE AOMKHO
MPOM3BOAMTLCH TOMBKO C MOMOLLLIO Kabena ¢pupmbl ERBE unu
paBHoueHHoro. CeTeBoW Kabenb A0MKEH UMETb HAaLUMOHANbHEIN 3HaK
KOHTpOSIA.

MPEOYNPEXAEHUE! Annapar salumiueH ceTeBbIMU NPeAoXPaHUTENAMM,
pasMeLLeHHbIMK B creumasnbHOM BbIABUXXHOM OTCEKE pAAOM C rHe3A0M
MOAKYEHUs K ceTu. Ecnv 0auH M3 HUX neperopuT, To NpUcTynats K paboTte
C annapatoM MOXXHO TOJIbKO MOCne Toro, Kak annapar 6yaeTt npoBepeH
KBaJIMOULMPOBAHHBIM TEXHUKOM-3M1IEKTPUKOM. Paspeluaetcs
MCNoNbL30BaTh TONLKO 3anacHble NPeAoXPaHUTeNn Ha 3HAYEHHUA TOKa,
yKas3aHHbIE Ha NacnopTHoW Tabnuuke annapara.

MoaKntounTe WTUHT BbipaBHUBAHWA NOTEHUMANOB NPUO0oPa UK TENTEXKH
npubopa npu Heo6xoAMMOCTH C NOMOLLbIO NPOBO/A BbipaBHUBaHWSA
NOTEHLMANIOB K KOHTaKTY ANA BblpaBHUBAHUA NOTEHUMANO0B B MOMELLEHUH
onepaunoHHOM.
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YcTaHOBKa BbICOKOUYACTOTHOIO XMpypruueckoro npubopa Ha
NOTOJIOYHOM LUTaTUBE
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Puc. 13-1

Ina vHctannauuu Bam Tpebyetca kpenexHolid Habop VIO Ha koHconb Nr.
20180-133.

1. TpUBHMHTUTE AOHHYIO NNACTMHY K BICOKOYACTOTHOMY XMPYPruyecKoMy
npuéopy.

2. Ecnu Bbl MHCTanMpyeTe BbICOKOYACTOTHBIA XMPYPrUYecKuii npubop Ha
MOTONOYHbIW LUTATMB, HA CKBO3HbIX OTBEPCTUAX AOMKHBI HAXOAUTLCH
KpbILWKK* (1). CKBO3HbIE OTBEPCTUA NPU aKTMBaUuK npubopa HaxoadTca
noa BY-HanpsaxeHnem. YCTaHOBUTE BbICOKOYACTOTHBLIN XUPYPruYecKun
npu6op Ha NOTONOYHLIN WTATUB. B AOHHOM nnacTuHe Bul BuauTe ABa
OTBEPCTHA, KOTOPbIE NPEeAYCMOTPEHbI ANA BUHTOB. OHU AOMKHbI
COOTBETCTBOBATL OTBEPCTMAM B MOTOIOYHOM LUTATUBE (CTPENKA).

3. TMpuUBHHTUTE AOHHYIO NNACTUHY BbICOKOYACTOTHOIO XUPYPrYeCKoro
npubopa K NOTONOYHOMY LUTATUBY, 3aTAHYB BUHTHI.

*3HauyeHne CMMBOJIOB Ha KPbILLKax:

MPEOYMNPEXAOEHUE! MNMepea yaaneHnem KpbILEeK NPOUYTUTE MHCTPYKLUKIO
no aKcnnyarauuu.

NPEOYMNPEXOEHUE! BU-Hanps»xeHWe npu aktuBauuun npubopa.
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ELEKTROMEDIZIN TOBINGEN
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Puc. 13-2

MHes3pa

BbipaBHMBaHMe NOTEeHUUANoOB

MoaxnroueHne NUTaHUA

132 /148

1) 1 (2) rHe3aa HOXHbIX BbIKNOYaTenen

K aTuMm rHesgam Bel MOXKeTe NoAKIUYUTE OAHO- U ABYNeAasbHble HOXHble
BbIK/touateny. [ByneanbHbli HOXXHOM BeIKNoUYaTeb MOXET ObiTb
NOAKJIFOYEH KaK K rHesay (1), Tak U K rHesay (2). To xe BepHO U aAnA
oAHoneAanbHOro HOXHOro BblKNOYaTens.

(3) THe3no ECB (ECB o3HauaeT ERBE Communication Bus nnu
KOMMYHUKauuoHHaAa wuHa ERBE)

K BbICOKOYACTOTHOMY XMPYPrUYecKomMy nprubopy MoryT ObiTb NOAKIHOUYEHbI
Apyrue npubopel, Hanp., APC unu oTkaunBaHve AviMa. BbiICOKOYACTOTHLIN
XUPYPruyeckuii Npubop CRy>KUT TOraa KOHTPOJbHEIM BIOKOM, Ha Aucnnee
KOTOPOro npeAcTaBneHbl GyHKUMM apyrx npubopos. ECB peanusyet
KOMMYHMKauuto npubopos Apyr ¢ apyrom. Moakntounte kabenb ECB k
3TOMY rHeszy U coelunHuTe ero ¢ kabenem apyroro npuéopa.

(4) MoakntoueHWe BbipaBHUBAHUA NOTEHLUWANOB

MNoakntounte npoBOA BblpaBHUBaHUA NOTEeHUKMANoOB U CoOeAnHUTE ero C
BblpaBHMBaHMEM NOTEHUKANoOB NnomMeLleHna OI'IepaLI,VIOHHOVI.

(5) MoaKntoyeHne NUTaHUA

Brkntounte npubop B 6e3ynpeyHo CMOHTUPOBaHHYIO PO3ETKY C
3alLMLLEHHBIM KOHTAKTOM. Mcnonbayitte Tonbko kabenb ¢pupmbl ERBE unu
paBHOLUEHHbIH. CeTeBoi Kabenb JOMKEH UMETb HaUMOHAbHbIN 3HaK
KOHTpONA.

YcTaHoBKa npubopa Ha npubopHoi Tenexke ERBE

MpouTuTte, NoXkanymcTa, MHCTPYKLMIO NO 3KCnIyaTaunMm COOTBETCTBYIOLLEN
npubopHoM (annapaTtHoi) Tenexkkn. Tam Bbl HallheTe onucaHve Toro, Kak
3aKpenuTb NpMOOp Ha NPUOOPHON TENEXKKE.
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14 + OuncTka u aesnHpeKuma

MABA 14

OuuctKa 1 aesuHpeKUuUAa

Je3nHdpeKuna NpoTUPKOH

Jna o4nCTKM 1 Ae3MHPEKULMM NOBEPXHOCTEN annapara uiu annapartHowm
Tenexkn pupma ERBE pexkomeHnayet Ae3MHPEKUMIO NPOTUPKON.
MpuMeHsaiTe TONbKO AE3MHOUUMPYIOLLME CPEACTBA, COOTBETCTBYHOLLIME
TpeboBaHWAM HaLMOHaNbHbLIX CTAaHAAPTOB.

YKa3aHMA N0 OUUCTHE U ﬂe3MH¢eKLI.MM

MPEMMIPEHIEVE! || Mpexkae yemM NPUCTYMNUTb K OUUCTKE M Ae3MHOEKUMK, 0bA3aTensHO
oTcoeanHuTE annapar ot cetn. OTcoeanHUTE BUIIKY OT CETEBOM PO3ETKM!

KOHLI,eHTpaLlVIFI AesnHdUUMpyroLLero pacTesopa AoMXKHa COOTBETCTBOBATL
YKa3aHUAaM U3rotoBuUTenAa.

Jlo HaHeceHuA AesvHOUUMpYyLoLLero pacteopa cneayet npeasapuTesnibHO
OYUCTUTL 3arpAsHEeHHbIe MOBEPXHOCTH OT KPOBU; B NMPOTUBHOM Clly4ae
3P PEKTUBHOCTb Ae3MHOEKUMM ByaeT yxyaleHa.

MpoTpuTe BCe NOBEPXHOCTH, oOpallas BHUIMaH1e Ha PaBHOMEPHOCTb
HaHeceHWs Ae3nHpUUMpytoLLero pacteopa. Bpemsa Bo3aencTBusa A0MKHO
COOTBETCTBOBATb YKa3aHUsAM U3rOTOBUTENA.

YKazaHusa no cobnrogeHuto TpeboBaHuin 6e3onacHoCTU

MPEIMPEKOEHE! || B annapat He AomxHa nonacTtb Bnara. Ecnu BHyTpb annapara nonana
Kakasa-nmbo XHUAKOCTb, Cpasy e JaWnTe er cteub. BosoBHOBUTE paboTy ¢
annapaTtoM paspeLuaeTca TOMbKO Nocne Toro, Kak BCA NPOHUKLLAA B
annapart XWAKOCTb MOIHOCTBIO MCMapUTCA.

BHUMAHHUE: || He nonyckaunte yepeaytoLleroca NpUMeHeHns 4e3UHOULMPYHOLLINX
pacTBOpPOB HA OCHOBE PAa3/IMUHbIX aKTUBHbLIX BELLECTB, YTO MOXET
NPUBECTU K M3MEHEHUIO LBETa NOBEPXHOCTU MacTMaccoBbIX AeTanen.

MPEIMPEKOEHE! || [InA O4YMCTKM M Ae3UHDEKLMM HAPYIKHBIX MOBEPXHOCTEN He crneayet
MCNoNb30BaTh roproYMe MK B3pbiBOONAacHble cpeactaa. Ecnun ke
06oiTHCh 6e3 UX NPUMEHEHUA HEBOSMOXKHO, Nepes BKNOYEHUEM
annapara cneayet AaTb UM NOMHOCTLIO UCMAPUTLCA.

BHUMAHME: || KpaTKOoBpeMEHHOE OMNPbICKMBAHWE HAPYXKHbIX MOBEPXHOCTEM
AE3UHPUUMPYOLLMMU CPEACTBAMM Ha CMMPTOBOM OCHOBE He
pekoMeHayeTcA. Ha anacTnuHbIx pacoHHbIX AeTansax, Knasuartype v
MOKPbITLIX TaKOM NMOBEPXHOCTAX NoJ BO3AEWCTBMEM NPOMUIOBOrO
3TUNOBOro CNMpTa MOTYT NOSBUTLCH TPELUMHBI.

BHUMAHME: || Mpu “Cnonb3oBaHMU AE3MHPULMPYIOLLMX CPEACTB Ha CMMPTOBOM OCHOBE
MOXXET NMPOU3OWATH OTCIOEHUE aHTUONMKOBOIO NOKPLITUA MIEHOYHON
knaeuatypbl. OAHAKO 3TO He NMOBAMAET HA ee PYHKLMOHANbHbLIE KauyecTBa
u He ByaeT NnpeacTaBnATb ONACHOCTM.
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15 « Coo0lLueHuna o cTatyce, coobLueHna 06 oLumbKax

MABA 15

CoobLueHun o cTatyce, coobLieHua 06 oLunbKax

Cuctema VIO nozaet ABa pasnuuHbix BuAa coobLueHuin 06 ombkax:
Coobuienunna 06 olwmbKax, KoTopble TPeBYHT 0T Bac akTUBHbLIX AEMCTBUI MO
ycTpaHeHuto ownbku. CoobLueHua 06 owmbKkax npu owmMbKax, KoTopble
MOXXET YCTPaHWUTb TONIbKO TEXHUYECKUIA CepBUC. Bbl BUAWUTE TOraa 04HO M3
CneayroLLMX COOOBLLEHMWIA:

« AktuBMpoBaHue npepBaHo BCcneacTeue oWMOku. Ecnu owmbra
BO3HUKAET BHOBb, CNeZlyeT MPOMHPOPMUPOBATL TEXHUUECKUIA CEPBUC.

* Hes3HauuTenbHble OTKNOHEHWUA CUCTEMHBbIX napamMmeTposB. Ecnu aTo
yKasaHue BO3HWKaeT BHOBb, cneayeT NpouHGopMUpoBaTh TEXHUYECKUI

cepsuc.

CoobLeHus o cTatyce

B-84 MoAKNtoYEHHbIM ABYNeAanbHbIA HOXHOM BbIKNtOYaTeNb roToB K padoTe.

B-85 LByneaanbHbIM HOXXHOW BLIK/OYATENb OTCOEAMHEH OT CUCTEMBI.

B-88 MoAKntoUYeHHBIM oAHONeAaNbHbIM HOXXHOM BbIK/IHOUaTeSb FoToB K padoTe.

B-89 OgnHoneAanbHbI HOXXHOW BbIK/KOYaTENb OTCOEAMHEH OT CUCTEMBI.

B-93 MHOrogpyHKLUMOHaNbHbIM HOXHOM BbIKIOYATENb rOTOB K paboTe.

B-94 MHOro®yHKU1OHaNbHLIA HOXXHOW BhIK/OYATENb OTCOEAUHEH OT CUCTEMBbI.

B-95 MpucoeaMHEHHBIM MHCTPYMEHT roToB K paboTe.

B-A6 lMepenaya AaHHbIX. [JJaHHbIe 3anucbIBAKOTCA B NporpamMMHyro namate. lNogoxaute,
noXanymcra, noka cuctema nepesanycrurcs.

B-9B LuctaHunoHHoe ynpasneHune. Cuctema VIO ynpaBnaeTca BHELLIHWM BEAYLUMM YCTPOMCTBOM U
rotoea K pagore.

B-9C JuncraHunoHHoe ynpasnenune. Cuctema VIO oTcoeanMHeHa OT BHELLHEro BeAyLlero
ycTpoWcTBa.

B-9D LuctaHunoHHoe ynpasneHune. Cuctema VIO ynpaesnaeTca BHELUHUM ANCTAHLUMOHHBIM
yrpasnieHnem v rotoea K pabore.

B-9E LuctaHunoHHoe ynpasnenune. Cuctema VIO otcoeaMHeHa OT BHELIHEro ANCTAHLMOHHOIO
ynpas/ieHuA.

B-9F UHcTpymeHT oTcoeamnHeH ot cuctemsl VIO.
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CoobLieHunsa 06 owwmnbKax

B-B
B-F

B-01
B-09
B-10

B-12

B-16
B-17

B-19

B-21
B-22

B-81

B-1B

B-1C

B-1D

B-8E

B-8F

B-90

B-97

B-98
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KoHnTakt Nessy. [poBepbTe, Noxanyncra, KOHTaKT MexAay KOXen U HenTpasbHbIM SN1EKTPOAOM.

HeuncnpaBHocTb knasuatypel. Knaeuiim Beibopa HeucnpasHbl. Ecnu aaHHoe coobLueHve
NOABMTCA NOBTOPHO, NPOUMHMOPMUPYHTE, MOXKaNyncTa, TEXHUYECKUIA CEepBUC.

HewvcnpaBHoCTb. YCTPOWCTBO BCNEACTBUE HEMCNPABHOCTHU 3amnyCcKaeTca 3aHOBO.
HevcnpaBHoCTb. YCTPOWCTBO BCNEACTBUE HEMCNPABHOCTHU 3amnyCcKaeTca 3aHOBO.

I'IomanyHCTa, 3aKOH4YUTE aKTVIBVIpOBaHVIe! AKTVIBVIpOBaHVIe PYYHbIM U HOXXHbBIM
BbIKJIlOUYaTENIEM ZOMKHO ObiTh 3aBepLUeHO. 3aTemM MOXHO aKTMBUpPOBATb 3aHOBO.

Moxanyicta, 3akoHunUTE akTMBuMpoBaHue! Mpu BKAOUYeHMM npubopa pacno3HaHo
aKTMBMPOBAHME PYYHBIM WSIM HOXKHBLIM BbIKSIOYATENEM.

MporpamMMHas namsTb nepenonHeHa. Moxanyicra, yaanute 6onblue He HyXXHble NporpamMmbi

[BoiHOE aKTuBMpoBaHue. [Ba Bbikntouatens Obinn Haxatsl 04HOBPEMEHHO, Hanp., HOXHOMN 1
PYYHOM BbIK/IOYATENMN.

HapyLienne HanpayxeHna ceTn. YCTPOMCTBO NpepBano akTMBUPOBaHHUE M3-3a CIIMLLKOM Masioro
CeTeBOro HanpsXxkeHud. lNMp1 NOBTOPHOM NoABAEHUU MPOUMHDOPMUPOBATL TEXHUUYECKUI CEPBHUC.

®aitn BMP HeaencTeuteneH. NponHdopmMmmpoBaTb TEXHUYECKUIA CEPBUC.

MoxkanyicTa, 3aKoHUMUTE akTMBUpoBaHue! MoxkanyicTta, ybepute NUHLET C TKaHel. 3aTem
MOXXHO aKTUBUPOBATb 3aHOBO.

Cu1CTEMHBIN KOMMOHEHT HeaencteuTeneH. NoacoeaAMHEHHbIM KOMAOHEHT HE COBMECTUM C
cuctemon VIO. MNMponHdopmrpoBaTe TEXHUYECKUIA CEPBUC.

Moxkanywcra, »anTte noka camorectuposarue (Selfcheck) sasepluntca. lNMocne atoro
YCTPOMCTBO roToBO K padorte.

OrpaHquHMe BPEeMEHN BKITHOYEHNA. MakcumanbHaa AnMTeNbHOCTb BKIIKOYEHUS npesbilleHa.
MakcumanbHaa AnMTenbHOCTb BKIIKOYEHUS yCTaHaB/IMBaeTCAH B Setup.

HeuncnpaBHOCTb Npu pacno3HaBaHMun MHCTPYMeHTa. [oxkanyicra, He ncnonb3ymnte
WHCTPYMEHT, a OTAauTe ero Ha NpPoOBEPKY.

PacnosHaHo Ha)kaTve knaBuwun. Bo Bpems BrtoueHWs Bbina 3afeidcTBoBaHa KnaBuia Ha
yctpoictee. OTNycTUTb KnasuLly. Ecnv HemcnpaBHOCTb He ycTpaHeHa, NpouHbopMupyiTe
TEXHWYECKUH CEPBUC.

Cummetpua NESSY. MNoxanymncra, npy annaMkaunMm HEMTpanbHOro NeKTpoaa cneauTe 3a TeMm,
yToObl IMHUA CUMMETPUN HEWTPANTLHOTO 3NeKTpoAaa Gbina HanpasneHa K onepauvoHHOMY
nosnto.

HewncnpasHocTb rHesaa VIO nepesanyctutb 1VIO. Ecnv HeMcnpaBHOCTb He yCTpaHeHa,
NPOUHOOPMUPOBATL TEXHUYECKUI CEPBUC.

HewncnpasHocTb rHesaa VIO 2. MNepesanyctutb VIO. Ecnn HencnpaBHOCTL He yCTpaHeHa,
NPOUHGOPMUPOBATL TEXHUYECKUI CEPBUC.

HewcnpasHocTb rHesaa VIO 3. MNepesanyctutb VIO. Ecnn HencnpaBHOCTL He yCTpaHeHa,
NPOUHPOPMUPOBATL TEXHUUYECKUA CEPBUC.

HeuncnpaBHocTb nporpaMmmHoi namsaTi. BocctaHaBnmBaetcs 6asoBas HAaCcTporKa nporpamMmbl.
Mpu nOBTOPHOM NOABAEHWUN NPOUHGOPMUPOBATL TEXHUYECKHUIA CEPBUC.

HewvcnpasHocTb nporpammHon namath. CoxpaHeHHan nporpamma He Bbi3biBaetce. [pu
NMOBTOPHOM NOABAEHMW NPOMHOOPMUPOBATL TEXHUYECKUIA CEPBUC.
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15 « Coo6LueHuns o cTatyce, coobLueH1s 06 oLumbKax

CoobLieHunsa 06 owmnbKax

B-99 Cnoco6a akTMBUPOBaHWA HET B HANWuuK. [na aanbHenwen uHGopMaLmnm YutanTe MHCTPYKLMIO
no aKcnayaTauuu.

B-9A MpoBepbTe, NoXany1cra, BpemMa B CUCTEMHOM MEHIO.
B-AO Lnsa AaHHOro MHCTPYMEHTA MHOW PEXXUM HE MOXKET ObITb BbIOpaH.
B-A3 Ho)xHo# BbIKIlOYaTENb HE NPUCBOEH. Bbin aKTMBMPOBAH HOXKHOW BbIKIKOUATENb, KOTOPLIM MOKa

He NPUCBOEH HWU OAHOMY FHE3AY.

B-A4 MoakntoyeHbl ABa HOXHbIX BbiKntovatens. [oAKMoYeHbl ABa HOXKHbBIX BbIK/OYaTeNna 0AHOro
TMna. [Ana fanbHenwen MHGopMaLmnmi YMTanTe MHCTPYKLMIO MO SKChayaTalmu.

B-A8 CUCTEMHBIV KOMMNOHEHT HeaencTBuTeneH. [NoacoeAnHEHHbIH KOMMOHEHT HE COBMECTUM C
cuctemon VIO. MNMponHpopmupoBaTe TEXHUYECKUI CEPBUC.

B-A9 Moxkanyncrta, NoATBEpAUTE HACTPOMKK. YCTPOMCTBO MOXKET BbiTb aKTUBMPOBAHO TOMLKO TOrAa,
Koraa akTyasibHble HacTPOWKK ByAyT NOATBEPXKAEHDI.

B-AA Pe)kum He MOXKeT BbiTb aKTMBUPOBAH. Bbl nonbiTanuck, akTUBUPOBaTh PEXUM, KOTOPLIN
BbIKJTIOYEH WM KOTOPOrO HET B Hanuuuu. [na aanbHenwen MHhopmaunm Yutamte MHCTPYKLMIO
no aKcnayaTauuu.

B-AB MHCTPpYMEHT He noAacoeanHeH Bblno akTMBUpoBaHO rHesno, K KOTOPOMY He NOACOEANHEH HU
OZIMH UHCTPYMEHT. Mnu npeanpuHATa NOMbITKA aKTMBUPOBATL MHCTPYMEHT CTapbiM,
HeAeNCTBUTENbHBIM NMPOrpaMmMHbIM 06ecneyeHnem.

B-AC PacnosHaHo npukocHoBeHuWe. [NpeanpuHATa NOMbITKa, NPUCBOUTL MHCTPYMEHTY OYHKLMIO
AUTO START. 310 He BO3MOXHO, EC/W Bbl NpUKacaeTech K BpaHLiam. 3To He BO3MOXKHO,
€C/Y Bbl MPUKacaeTechb K TKaHAM.

B-BO CummeTpua NESSY. MNpu annavkaumv HEUTpanbHOrO ANEKTPOAA CleAuUTe 3a TEM, YTOObI NMHKUA
CUMMETPUU HENUTPANBbHOrO aNeKTpoaa Bblna HanpasfeHa K ornepauMoHHOMY MosH.

B-B1 KoHTakt Nessy. [poBepbTe, NOXanyncTa, KOHTAKT MEXAY KOXEW U HEUTPaNbHLIM SNIEKTPOAOM.

B-B3 CreknaHHas Knasuatypa kanubpyetca 3aHoBo. MNoxanyicta, He npukacarbea!

B-B7 ®yHkuma AUTO START paspelueHa To/1bKo A0 MaKc. 50 BT BbIXOAHON MOLLHOCTH.

B-BB JomkeH BbITb BbINMOMHEH KOHTPOJb TEXHUKKM Ge30nacHOCTU. HacTynun CpoK BbINONHEHUA

KOHTpONA TEXHUKU 6e3onacHoCTH. MpoMHPOPMUPOBaTE TEXHUYECKHI CEPBHC.

B-CO MoxkanyicTta, NpUBEAUTE B COOTBETCTBME CMOCOO aKTMBaUuK. BHOBb MOAKMOUYEHHbIN
MHCTPYMEHT HE NPUCBOEH HWU HOXXHOMY BbIKftouaTento, Hu dyHkunn AUTO START.

X 81 -86 HewucnpaeHoCTb npy pacnosHaBaHuu UHCTPyMeHTa. [Noykanyicra, He enonbsynte
MHCTPYMEHT, a OTAanTe ero Ha NpPoBEepKy.
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16 + OOLUME TEXHUYECKMUE AaHHble

MABA 16

OOLwWwMe TeXxHUYeCKUe AaHHble

3ﬂeKTp0nMTaHMe

HomuHanbHoe HanpAXeHWe cetu

HomuHanbHas yactoTa cetu

MoTtpebnaembii TOK

MoTtpebnaeman MOLLHOCTb B AEXYPHOM pexume

MoTtpebnaeman MOLLHOCTb NpU MaKc. yposHe BY-
MOLLIHOCTH

MoZaKntoYeHe K cUCTEME YpaBHUBAHWSA
noteHunanos

CeTeBble NpeaoxpaH1Tenu

Pexum pabotbl

100B-120B /220 B -240B £ 10 %
50 /60 lu

8A/4A

40 Bt

500 Bt /920 BA

aa

T8A/T4A

MoBTOPHO-KPATKOBPEMEHHBIW PeXXum padoTsl

rabaputbl U macca

25 % BpemA BKIOYeHUsA (Hanp., 10 cek.
aKTMBMpoBaH / 30 CeK. AeaKTMBMPOBaH)

LLInpuHa x Beicota x Mmy6uHa

Macca

410 x 165 x 380 MM
9,5 Kkr

YcnoBusA TPaAHCNOPTUPOBKU U XpaHeHUA annapaTta

Temneparypa

OTHOocUTENbHAA BNAXXHOCTb BO3AyXxa

YcnosuAa aKkcnnyaTauuu annapara

or-40 °C go + 70 °C
10 % - 95 %

Temneparypa

OTHOocUTENbHAA BNAXXHOCTb BO3AyXxa

ot +10 °C no + 40 °C

15 % - 80 %, 6e3 KoHAeHcaLUnu
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16 « OOLUME TEXHNYECKUE AaHHbIe

AKKnUMaTusauusa

Ecnu annapat xpaHunca unu nepeBosunca npu temnepatype Hwke +10 °C, 1 B 0COBEHHOCTH Npw
Temneparype Hwxke 0 °C, To 10 Hayana ero aKcniyartaumv JOMKHO NPOUTU OKOMO 3 YacoB, YToObI
Temneparypa annapara cpaBHfAnach ¢ TeMnepatypon noMeLLeHus.

CtaHpapThl

Knaccuoukauma B coorBetcteumn ¢ P EQC 93/42 Il'b
Mpynna no anekTpo6e3onacHOCTH B COOTBETCTBMUM C I
EN 60 601-1

Tun B cootBeTcTBMM ¢ EN 60 601-1 CF
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17 « YKasaHuA no aIeKTpoMarHMTHoOn cosmectumocTu (EMV)

NMABA 17

YKa3aHuf no 3H9KTpOMarHMTHOﬁ coBMeCTUMOCTHU
(EMV)

B otHoweHun EMV meanumHckue anexktpuueckue npubopbl Tpedyrot
0C0BbIX Mep NPefoCTOPOXKHOCTH U A0MXKHbI YCTaHABIMBATLCA U BBOAUTHCH
B 9KCMyaTauuio B COOTBETCTBUM C NPEACTaB/IEHHBIMU 34€Ch YKasaHUAMU
no EMV.

PYKOBOACTBO NO UCKNIOUYEHUIO, pacNO3HABaHUIO U YCTPaHEHUIO
HeMenaTesbHbIX 3NIeKTPOMarHUTHbIX BO3AEWCTBUI Ha Apyrue
npubopbl, KOTOPble NPOUCTEKaKOT OT paboTbl cucTembl VIO.

AkTtvBauma BY xupypruueckoro npubopa VIO MoxeT Bbi3biBaTb NOMEXH B
paboTte apyrux npubopos BOIM3M OT HET0. ATO MOXKET BbITb Pacno3HaHo,
HanpvMep, No NOABNEHWIO apTepaKToB Ha M300BpaXkeHUn Ha npubopax,
obpabartbiBatoLLUX U300parkeHUnA, UM HeOoObIYHbIX KonedaHusAX B
MoKasaHMAX U3MEePUTENbHLIX NPUOOPOB.

Takve HapyLueHus BcneacTBUe akTuBauuu BY xupypruyeckoro npubopa
VIO MoryT 6bITb CHUXXEHbI NOCPEACTBOM YBENWUEHWUS PACCTOAHUA U
COOTBETCTBYHOLLMX MEpP MO 3KPaHUPOBAHUIO HA NoABepratoLlemMcs
BO3AENCTBUIO MOMEX npubope.

Mpu HeakTUBMPOBAHHOM cOCTOsIHMKM BY xupyprudeckoro npubopa VIO
nomex B paboTe Apyrux npubopoB BOM3KM OT HEFO OXKMAATb He creayer.

BHUMAHMUE: || lNpumeHeHne Apyrux BHYTPEHHUX INEKTPUYECKUX MPOBOAHUKOB, YEM
yKas3aHHO B MHCTPYKLIMK NO CEPBUCY, MOXKET NPUBECTU K NOBbLILLEHHOMY
U3NYYEHUIO UNK BbI3BATb CHUXXEHWE NOMEXOYCTOMYMBOCTM Npubopa.

BHUMAHME: || MNpubop 3anpeLuaeTca pacnonaratb HeNOCPEACTBEHHO PAAOM UK B
6noke ¢ aApyrMmu npubopamu, 3a UCKIIFOYEHUEM TEX, KOTOPbLIE ANS 3TOro
npeaycMoTpeHbl. Ecnv Heobxoanma pabota B6113u unu B 6roke ¢
Apyrumu npubopamu, creayeTt BECTU HabntoaeHne 3a BCei cMcTeMon B
LenoM AN KOHTPONA SKcnyaTtauun npuéopa no HasHaYeHuo B JaHHOW
KOMOUHaLMK.
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17 « YKasaHuA No 3neKTpoMarHuTHon cosmectumocTu (EMV)

PyKOBO.EI,CTBO U AeKnapauyuva npoussoauTend - 3JIeKTPOMarHUTHOe UusnydyeHue

Mpnbop npeaycMoTpeH ansa paboTel B NPeACTABNEHHON HUXE SNEKTPOMArHUTHOW cpeae. 3akasuuk uiu
nonb3oBatenb npubopa AomKeH oBecneunTs COOTBETCTBYIOLLYIO Cpedy AN Kcnayatauuv npubopa.

U3mepeHue usnyvyeHun

BY-usnyyenune no CISPR 11

BY-usnyyenune no CISPR 11

lapMoHuueckue Konebarua no IEC

61000-3-2

KonebaHnus HanpsykeHus/dnukep no

IEC 61000-3-3

3HEKTpOM3rH UTHOE U3JlyyeHue -

Mpubop ucnonbayet BY-aHepruto B pe3epBHOM

PeXXMMe UCKIIHYUTENBHO ANA CBOEro
BHYTPEHHEro GpyHKUMOHMPOBaHKA. Toraa ero
BY-u3nyyeHune B pesepBHOM pexxunme
[0CTaTOYHO HM3KO, U MarioBEepOATHO, YTOObI
OHO MOBJIMASIO HA COCEAHMNE BNIEKTPOHHbLIE

Mpubop npeaHasHayeH AnA UCNONb30BaHWA B
NoBbIX MOMELLEHUAX, BKAOUASA YKUSble 30HbI U
noZfo6HbIe, KOTOPbIE MOAKIHYEHI
HEMOCPEACTBEHHO K 06LLEN ceTH
arneKTpocHabXeHus, KoTopas cHabXaeT TaKkxe
YKUIOE NMOMELLIEHME.

CooTBeTcTBUE

PYKOBOACTBO
lpynna 1

npuéopbl.
Knacc B
Knacc A
BbIMOMHEHbI

PyKOBO.EI,CTBO U AeKnapauyuva npoussoauTend - 3JIieKTpoMarHUTHaA ﬂOMeXOYCTOﬁLIMBOCTb

Mpnbop npeaycMoTpeH ansa padoTel B NPEACTABNEHHON HUXKE SNIEKTPOMArHUTHOW cpeae. 3akasuuk uinu
nonb3oBatenb npubopa AoMKEH 06ecneunTs COOTBETCTBYHOLLYIO cpeay AN SKcniayatauuv npubopa.

MNpoBepka
NOMexXoyCcToN4YUBO
cTH

Paspaaka
CTaTM4ecKoro
JneKTpuyecTsa
(ESD) no IEC 61000-
4-2

BeicTpLle
HecTauMoHapHbIE
SNEKTPUYECKHE
BEIMUYUHbI/BCrbILLKK
no IEC 61000-4-4

MmnynbcHoe
HanpsaXeHune
(BonHbl) Mo IEC
61000-4-5
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MpoBepouHbIi ypOBEHb
IEC 60601

+6 KB paspaaka
KOHTaKTa

+8 KB Bo3ayLuHan
paspaaka

+2 KB ana ceteBbIX
npoBOAOB

+1 kB ana nposBoAos Ha
BXOZeE W BbIxoAe

+1 kKB Hanpsa>keHue
npoTtnBodasbl

+2 KB cuHdpasHoe
HanpsXeHue

YPOBEHb COOTBEeTCTBUA

16 KB paspaaka
KOHTaKTa

18 KB Bo3ayLHas
paspaaka

+2 KB ana ceteBbix
NpoBOAOB

11 kB ana npoBoaoB Ha
BXOAE U BbIXoAe

11 kKB nanps>keHne
npoTuBodasbl

12 kB cuHdasHoe
Hanpa)xeHue

OneKTpomMarHuTHoe
u3nyyeHue -
PYKOBOACTBO

Monbl A0MKHbI BbITE K3
ZepeBa unv 6eToHa, unu
ObITb NOKPHLITHI
KepamMUYEeCKUMMU NIUTKAMM.
Ecnu non He nokpbIT
N30NUPYHOLLIMM
CUHTETUYECKUM
marepuarsom,
OTHOCUTENbHAA BIa)KHOCTb
BO3Ayxa A0/HKHA
cocTtaBnAtb MUHUMYM 30%.

KayectBo HanpsaeHun
NUTaHWAa AOMKHO
COOTBETCTBOBATH
TUMMYHOMY AEN0BOMY MK
BONIbHUYHOMY OKPYIKEHWIO.

KayectBo HanpsaeHun
NUTaHWAa AOMKHO
COOTBETCTBOBATH
TUMMYHOMY AEN0BOMY MK
BONIbHUYHOMY OKPYIKEHWIO.
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17 « YKasaHuA no aIeKTpoMarHMTHoOn cosmectumocTu (EMV)

PyKOBOﬂCTBO U AeKnapayufa npou3BoanTena - 3JieKTpoMarHMTHaA ﬂOMEXOYCTOﬁHMBOCTb

MepepbiBbiBNOAaYe <5 % Ut (>95 % norpyx. <5 % U1 (>95 % norpy)k.  KayectBo Hanps»eHua

HanpaXeHusa, Ut) ana 0,5 umkna U+t) ana 0,5 umkna nuTaHna A0/MKHO
KpaTKOCPOYHbIEe 40 % U 1 (>60 % norpyx. 40 % U 1 (60 % norpy». COOTBETCTBOBATb
npepbIBaHueA U U 1) ana 5 umknos U 1) ana 5 umknos TUNUYHOMY [eSI0BOMY WU
KonebaHus ceTu 70 % U1 (30 % norpyk. U~ 70 % U 1 (30 % norpy». 60NIbHUYHOMY OKPYIKEHHUIO.
nutaHua no IEC T) ana 25 unknos U 1) ana 25 unknos Ecnu nonb3oBsaresns
61000-4-11 <5 % Ut (>95 % norpy>x. <5 % Ut (>95 % norpy)x. npubopa Tpebyet
Ut)anabc Ut)anabc NPOAOMKEHNA DYHKLUM
TaKKe Npu NOABNEHUM
npepbiBaHUM
3HEeprocHabkeHus,
pexkomMeHayeTcs

obecrneunTtb NUTaH1e
npubopa OT MCTOYHKKA
B6ecnepedonHOro NuTaHus
unu ot Batapeu.

MarHutHoe nonenpu 3 A/m 3 A/m MarHuTHoe nosne npu
yacToTe NUTaHuA YyacToTe MUTaHWUA AOMKHO
(50/60 ') no IEC COOTBETCTBOBATb
61000-4-8 TUMUYHBIM NOKa3aTenam

AnA AENOBOro Uiu
60SIbHUYHOFO OKPYIKEHWS.

BHumaHue: UT 9TO NepemMeHHOe HanpAXXeHne 40 UCMNOJIb30BaHUA NMPOBEPOYHOIo ypoBHA.
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17 « YKasaHuA No 3neKTpoMarHuTHon cosmectumocTu (EMV)

PyKoBOACTBO U AeKnapauud NpoOU3BOAUTENA - ANIeKTPOMarHMTHas HOMeXOVCTOﬁHMBOCTb

Mpnbop npeaycMoTpeH ansa padoTel B NPEACTABNEHHON HUXKE SNIEKTPOMArHUTHOW cpeae. 3akasuuk uinu
nonb3oBatesnb Npubopa AoMKEH 06ecneunTs COOTBETCTBYHOLLYIO cpeay AN SKcniayatauuv npubopa.

AneKTpomarHuTHoOe
M3nyyeHue - pyKoBOACTBO

MpoBepKa
NoMexoycToMuuBocTH ypoBeHb IEC 60601

NMpoBepoUHbIH YpoBeHb
COOTBETCTBUA

NpoBOAUMEIE
Bo3myLuaoLme BY-
Bo3zaencTeua no IEC
61000-4-6

usnyyaemole
Bo3myLlaroLime BY-
Bo3aencTeua no IEC
61000-4-3
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3 Bago
150 Ky Ao 80 Mlu

3 B/m
80 MIu ao 800 Mru

3 B/m
800 My no 2,5 INMu

3 Bago

3 B/m

3 B/m

MepeHocHble U MOBUIbHbIE
BbICOKOYACTOTHbIE
yCTpoWcTBa CBA3M (BKIOYad
npoBOAa) NPU NPUMEHEHWM
PEKOMEHAYEMOTO 3aLLUTHOIO
paccTtoaHua ot npubopa
3anpeLlaeTca pasmeLlatb
6nXKe, YemM yKasaHo.
3aluMTHOE paccToAHnA
paccuuTbiBaeTcH B
3aBUCUMOCTH OT 4aCTOThI
nepeaatynKa NePeHOCHbIX U
MOOUIIbHBIX
BbICOKOYACTOTHbIX YCTPOWCTB
CBA3M C NMOMOLLbO
PasnnuHbIX YPaBHEHWNA:

PeKomeHayemoe 3alUTHOE
paccTtofiHue

YpaBHeHnue 1) d=1,2 p1/2

YpaBHeHue 2) d=1,2 P12

YpaBHehue 3) d=2,3 P/

P 03HayaeT HOMWHaNbHYHO
MOLLHOCTb Nepefarymka B
BarTax (B) no aaHHbIM
npoussoanTena
nepeaaryvka. d osHayaet
pPEKOMeHAyEMOE 3aLUUTHOE
paccTtosHue B MeTpax (M).
Cwvna nonA craumMoHapHbIX
paavonepeaaTymMKoB Npu
BCEX YacToTax CcornacHo
MCCneaoBaHuio Ha MecTe 2)
MEHbLLE, YEM ngBeHb
cootBeTcTaMA ©). B
OKpPY>XeH1W NprBOopoB,
KOTOpPbIE MOMEYEHBI
CneayoLmnm 3HaKOM,
BO3MOXHbl HEUCMPABHOCTH:

()
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17 « YKasaHuA no aIeKTpoMarHMTHoOn cosmectumocTu (EMV)

PyKOBOﬂCTBO U AeKnapayufa npou3BoanTena - 3JieKTpoMarHMTHaA ﬂOMeXOVCTOﬁHMBOCTb

3ameuanue 1: MNpu 80 Ml npumeHaeTca ypasHeHue 2). [Mpu 800 Ml npumeHAaeTca ypaBHeHue 3)3amevyaHune
2: 3TV MHCTPYKLMK MOTYT He OXBaTbiBaTb BCEX CUTYauUuin. Ha pacnpocTpaHeHne 9neKTpoOMarHuTHbIX BOH
BAMAOT MOMIOLLEHWE U OTPaXKeHUe 3AaHNAMU, MPeAMETOB U JIIAEN.

a) Cuna nons cTauMoHapHbIX paavMonepeaaTymkoB, Hamnp., 6a30Bbix CTaHUMK paaMoTenedoHOB M MOBUBHBIX
Ha3eMHbIX paanoCcTaHUKi, NoBUTENBCKUX PAANOCTaHUKUHA, paano- U TENenporpaMm ammaMTyaHON U YACTOTHOW
MOAYNALMKU TEOPETUUECKN HE MOXKET BbiTb TOYHO 3aZaHa 3apaHee. YTobbl yCTAHOBUTL 3NIEKTPOMAarHUTHYHO
cpeay BcneacTeve paboThbl CTauMOHAPHBIX paauonepeaaTyMKoB BICOKOM YacToThl, CiedyeT PeKOMEHAOBATb
uccnenoBaHve Mecta. Ecnv yctaHoBIEeHHaA cvna noia Ha MecTe HaxoXkaeHua npubopa npeBbillaeT
YKasaHHbIH BhlLLEe YPOBEHb COOTBETCTBUSA, NPUOOP ANs ero HopMasbHOM paboThl HA KaXAOM KOHKPETHOM
MecTe AOMKEH HaxoaAuTbcAa noa HabntoaeHuem. Ecnu HabnoaaoTca HeoOblYHbIe 0COBEHHOCTU, MOXKET ObITb
Heo6XoAUMO, MPUHATL AOMONHUTENbHBIE MEpPbl, HANPUMEP, NEPEOPUEHTALIMIO UM NEpPeyCTaHOBKY npubopa.
b) B ananasoHe yactot ot 150 kI fo 80 Ml cuna nona mMeHbLue, Yyem 3 B/m.

PeKOMeH.ﬂyeMble 3allUTHbIe PaCCTOAHUA MeXay NnepeHOCHbIMU U MO6UNBLHBIMK

BbICOKOYACTOTHbIMU YCTPOﬁCTBaMM CBA3U U ﬂpMéOpOM

Mpnbop npenHasHaveH And paboTbl B 9NEKTPOMArHUMTHOM cpede, B KOTOPoK uanyyaemble BY BoamyLuatoLlee
BO3AENCTBME NOABEPratoTCA KOHTPOSIO. 3aKasumnK uin nonb3oBatesb npuéopa MoryT noMoYb 3bexkatb
SMIEKTPOMArHUTHBLIX MOMeX. [ 9Toro oH A0MKEH cobnoaatb pEKOMEHAYEMbIE BHU3Y MUHUMASIbHbIE
PacCToAHUA MeXAy YCTpoMCcTBaMM CBA3K (paavonepeaarynk) u npubopomM. MrHMManbHoe paccTofHuA
3aBUCHUT OT MaKCMMasbHON BLIXOAHON MOLLHOCTM U OT 4acTOThl Nepeaayn yCTpomucTea CBA3K.

HomuHanbHafA MOLLIHOCTb 3alMTHOE pacCTOAHME NO HecyLlel YacToTe nepegaTymka (m)

nepenartyuKa (BT)
150 kl'y oo 80 My 80 My no 800 MIy 800 MI'uy no 2,5 My
d=1,2 P2 d=1,2 P12 d=1,2 P12

0,01 0,12 0,12 0,23

0,1 0,38 0,38 0,73

1 1,2 1,2 2,3

10 3,8 3,8 7,3

100 12 12 23

Ona paanonepenarinkoBs, HOMUHaIbHAA MOLLHOCTb KOTOPbIX HE YKa3aHa, pacCTtoAHMEe MOXXET onpeaenarbca
C ucnonb3oBaHUeEM ypaBHEHUA, NpeacTaB/ieHHOro B COOTBETCTBYOLLEM ctonbue. P osHauaeT HOMWHaJIbHYHO
MOLLUHOCTb Nnepeaartynka B BaTTax (BT) no A4aHHbIM Npou3BoAUTENA NepenaTynKa.

3ameuanue 1: [1na pacyeta peKoMeHAYEMOro 3aLLUMTHOIO PacCTOAHMA OT paavonepeaaTymMKoB B Nonoce
yactoT ot 80 Ml go 2,5 i ncnonbayetca paxktop 10/3, UTOObl YMEHBLUIUTL BEPOATHOCTb, YTO NOMELLEHHbIN B
06nacTb nauueHTa NpMHopP CBA3K MOXKET BbI3BATb MOMEXY.

3ameuaHue 2: DT MHCTPYKLMM MOTYT HE OXBaTblBaTb BCEX CUTyauuin. Ha pacnpoctpaHeHue
3MEKTPOMArHUTHbLIX BOMH BAMSIOT MOMOLLEHUE W OTPAXKEHWE TAKOBLIX 3AaHUAMM, MPEAMETaMMU U NIOABMU.
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18 » TexHuueckoe obCny>KMBaHWe, CePBUC, rapaHT1a, yTUnusauus

NMABA 18

TexHUUecKoe obcnyuBaH1e, CepBUC, rapaHTHA,
yTUNU3auumA

TexHuuyecKoe OéCI’IV)‘KM BaHUe

KOHCTPYKTUBHBIE U3MEHEHUA U KOHCTPYKTUBHbIE UBMEHEHWS M PEMOHT OTHOCATCA K rpynne
PEMOHT  KOPPEKTUPYHOLLMX MEPOMPHUATUI TEXHUYECKOTO 06CyKMBaHWA. OHU He
AOMXKHbI CHWXaTb YypoBeHb 6€30MacHOCTM annapara, CUCTEMOHOCHUTENA
(TENEXKM) U KOMMEKTYHOLLMX AN NauMeHTOB, MeanepcoHana v
OKpy>KatoLLen cpeabl. [laHHoe TpeboBaHMe CUMTAETCH BbINMOMHEHHbBIM, €CNH
KOHCTPYKTUBHbIE U PYHKLMOHANbHLIE UBMEHEHWUS HE MPUBENN K CHUXEHUIO
ypOoBHs 6e30MacHOCTH.

YnonHomoueHHble nMua  [1pon3BOANTE KOHCTPYKTUBHBLIE U3MEHEHUA U PEMOHT MOTYT TONBKO
cneunanuctel pupmbl ERBE Elektromedizin nnu ynonHomouenHsie ERBE
nnua. ®upma ERBE He HeceT HMKakon OTBETCTBEHHOCTH 3a BO3MOXKHbIE
NOCNEeACTBUSA, €CNIM UBMEHEHWUS UM PEMOHT Npubopa U KOMMAEKTYHOLLMX
BbINO/IHAETCA HEYNONHOMOYEHHBIMM Ninlamu. Kpome Toro, B 9TOM cryyae
npeKpaLlaeTca AeHCTBME rapaHTuu.

KoHTponb TexHuyeckor  KoHTponb TeXHUYECKOW 6e30MacHOCTHU ABNAETCA NPOPUIAKTUYECKUM
6e3onacHOCTM  meponpuaTieM. MNpn 3TOM NpoBEpAETCH, COOTBETCTBYIOT /M MMEIOLLMIACA
ypoBeHb 6e30MacHOCTH U GYHKUMOHANbHAA rOTOBHOCTb Npubopa,
NPUOOPHOW TENEXKM U KOMMNEKTYIOLLMX NPEeAbABNAEMbIM TEXHUYECKUM
TpeboBaHWAM. KOHTPONb TEXHMYECKOM 6e30NacHOCTU A0MKEH
NPOBOAUTLCA HE PeXe OAHOro pasa B rof.

Kakoi Heo6xoanuM KOHTponb  [nAa AaHHOro annapara ycTaHOB/eHbl CrieaytoLme BUabl KOHTPONA
6e30MacHOCTM?  COOTBETCTBMA TPEBOBAHMAM TEXHUKM BE30NaCHOCTH:

+ TpoBepka HanUu1a HAAMUCENR U UHCTPYKLMK MO SKCNayaTaumu

+  BusyarbHbI KOHTPO/b COCTOAHKA annaparta U KOMMNEKTYHOLMUX C
Lenbio 0BHapPYXKEHWA BO3MOMXHbBIX NOBPEXKAEHH

« KoHTponb anektpoBesonacHoctv B cootBetcTBuM ¢ EN 60 601-1
+ [lpoBepka 3aluMTHOro NposoAa
* KOHTpOMb Ha Hanuume TOKOB YTEUKH

* q)yHKLIMOHaJ'IbeIVI KOHTPOJ1b BCEX BbIKNOYATENEN U CBETOBbLIX
MHAWMKATOPOB annapara

» [lpoBepka yCTpOMCTB KOHTPONA

» [lpoBepka aevcTerA GYHKUMKM aBTO3anycka

*  U3mepeHune BbIXOAHOW MOLLHOCTY B pexkume CUT

*  WN3mepeHnue BbIxoAHOM MOLLHOCTH B pexxume COAG

*  MN3amepeHue BY-MOLLHOCTU B pasnnUHbIX peXxxnumax
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PesynbTathbl 3T0r0 KOHTpONA 6esonacHocTu 3aHocATesa B "lMacnopt
MeaWUMHCKoro usgenua". Ecnu B xoae KOHTponA oBHapy»KeHbl AePeKTbl U
HEUCNPaBHOCTHU, KOTOPbIE MOrYT ABUTLCA MCTOYHUKOM ONACHOCTU ANA
nauvMeHToB, MeAnepcoHana unv TPeTbUX NuL, AanbHEULLYHO SKChnyaTaLuio
annapara cneayeT NpeKpaTuTb U He BO30OHOBNATL ee 10 TeX Mop, Nnoka
yKasaHHble JedeKTbl U HEeMCNPABHOCTH He ByayT yCTpaHeHbl Cny>KOow
TEXHUYECKOro cepauca.

Cepsuc

Ecnu Bac nHTepecyeT 3aknoueHne Aorosopa Ha TEXHUYECKoe
obcny>kmBaHue, obpatutech, noxkanyicta kK ERBE Elektromedizin unu k
YNONHOMOYEHHOMY AUCTPUBLIOTOPY.

Y Bac ecTb BONpock! no nprubopam mim MHCTPYKLKAM Mo SKcnyaTauun? Bl
xoTenu 6bl nonyyatb HayyHele nyénukauun ERBE? Toraa o6patutecs,
no)anyncra, K o4HoMy 13 coTpyaHvkoB ERBE wnu pabotatolemy ¢ Bamu
noapasgeneHunto. Ml 0X0THO noMoXxem Bam.

FapaHTHA

HemeaneHHo no nonyyeHun Bam cneayet npoBepuTtb annapar
CMCTEMOHOCHTENb (annapaTHyto TEMEXKY) Ha Hannune AepEeKTOB Unu
BO3HUKLLUMX NPY TPAHCNOPTUPOBKE NOBPEXAeHUI. [peTeHsun no
BO3MELLEHUIO CBA3AHHOIO C 3TUM yllepHa NPUHUMALOTCH TOMbKO B TOM
crnyyae, ecnv npoAaseLl, Unu aKcneanTop ObinnM He3aMeanUTENLHO
nocTaBneHbl B M3BECTHOCTb O GpakTe 0OHaPYIKEHWUS BbILLEYKa3aHHbIX
AedEKTOB UK NOBPEXAEHUI. Bce NpeTeH3nn fomKHbI BbiTb 0GOpPMIEHbI B
BUZE NPOTOKONa.

Cpok npeaocTtaBnaemMomn Ha annapart M CUCTEMOHOCHKTESb (annapaTHyto
TENEXKY) rapaHTum coctasnfaeT 3 roga, CuuTas co LHA MOCTaBKM.
MpeTeH3nn No rapaHTMn NPUHUMAIOTCA TONbKO NPU NPeabABNEHUN

NpaBuNbHO 3aMNOSIHEHHOMO U OPOPMIIEHHOTO FraPaHTUIHOMO CBMAETENLCTBA.

O6beM rapaHTum npeaycmarpvBaeT BbiNoNHeHWe 6ecnnaTtHoro pemMoHTa
annapara M CUCTEMOHOCHUTENA (annapaTHOM TENEXKH), ECNU NOBPEXAeHUe
06ycnoBneHo AepeKToM Matepuana unm NPoU3BOLCTBEHHEIM AEPEKTOM.
JMtobble apyrve npeTeHsvu, Npexae BCero NPeTeH3nn No BO3MELLEHUIO
ylep6a, He NpuHUMatoTCS.

PeMoHT MoXeT npounssoanTbCA ToSIbKO pupmon ERBE nnu
aBTOPU30BaHHbIMU €10 NMuamu. MpaBo Ha rapaHTUiiHoe 06Cny»KuBaHue
npeKkpaLlaeTca, ecnu Obinn OCyLLECTBNEHbl HECAHKLMOHUPOBAaHHbIE
KOHCTPYKTUBHbIE U3MEHEHUA USTU PEMOHT.

[apaHTUIHbIM PEMOHT HE NPOANeBaeT CPOK rapaHT1u U He BO30OHOBNAET
ee.

YTunusauuna

Mo 3aBepLUeHMM FKCNyaTauum annapara MM CUCTEMOHOCHUTENA (TENEMKKM)
OHU YTUIM3UPYIOTCA KaK 0BbIYHbIA 3NEKTPOHHBIA FIOM.
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