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Mpegncnosue

Llenn, OCHOBHble MPUHUMMLI W MOPSAAOK MPOBeAeHWs paboT MO MEXrocyapCTBEHHOW
cTaHfapTusaumm yctaHosneHsl NTOCT 1.0—92 «MexXrocyaapCTBeHHas CUCTEMa CTaHAapTusaumn.
OcHoBHble monoxeHus» 1 FOCT 12—2009 «MexXrocyfapCTBeHHas cucTema CTaHaapTusaumn.
CraHZapTbl  MEXrocyfapCTBEHHble, MpaBWna W PEKOMEHAAUMM MO0 MEeXrocyAapCTBEHHON
cTaHgapTusaumy. MNpasuna paspaboTku, NPUHATUSA, NPUMEHEHUS, 0BHOBNEHWS 1 OTMEHBI»

CBefieHVs1 0 CTaHaapTe

1 TMOArOTOBJIEH ®efepanbHbiM - FOCYLAPCTBEHHLIM — YHUTAPHLIM - MPEANpUATUEM
«BCepocCUMcKnin - Hay4YHO-UCCIef0BaTeNbCKUIA  UHCTUTYT CTaHAapTh3auum U cepTudukauum B
MaLuMHocTpoeHun» (BHUMHMALLL)

2 BHECEH ®egepaibHbIM areHTCTBOM M0 TEXHUYECKOMY PerynvpoBaHuio 1 METPO/IOru
(FoccTaHzapT)

3 TMPUHAT MexrocyfapcTBeHHbIM COBETOM MO  CTaHAapTu3auuu, METPOnorun 1
cepTumkaumm (npotokon Ne 40-2011 ot 29 Hosbps 2011 r.)

3a NpuHATYE CTaHAapPTa NPOronocoBa:

KpaTkoe HanmeHOBaHMWe CTpaHbl Mo Koz cTpaHbl o CokpalLleHHoe HauveHoBaHe
MK(NCO 3166) 004—97 MK(MCO 3166) HaLyoHa/IbHOr o opraHa
004—97 Mno cTaHAapTU3auunm

Benapycb BY "occTangapT Pecny6nmku benapycb
KazaxcraH KZ "occTaHpapT Pecny6nmkn KaszaxcTaH
Kblprii3ctaH KG KbIprbisctaHgapT

Poccuiickas degepauys RU ["occTaHgapt

4 Mpukazom defepanbHOro areHTCTBa Nno TEXHNUYECKOMY PerysimpoBaHui0 U METPOSIorum ot

13 pekabpsi 2011 r. Ne 1305-CT MeXrocyaapCTBeHHbIi cTaHgapT FOCT IEC 60601-2-51-2011
BBEAEH B AECTBME B KayeCcTBe HaUMOHa/IbHOMO CTaHgapTa Poccwuiickoii defepauym ¢ 1 siHBaps
2013 .

5 HacToswmii cTaHaapT MAEHTWYEH MeXAayHapoaHomy cTaHaapty 1EC 60601-2-51:2003
Medical electrical equipment - Part 2-51: Particular requirements for safety, including essential
performance, of recording and analysing single channel and multichannel electrocardiographs
(N3penns MeguUMHCKME anekTpudeckme. YacTb 2-51. UYacTHble TpeboBaHMS 6€30MacHOCTU C
YUYETOM OCHOBHbIX (DYHKLIMOHa/IbHbIX XapaKTEPUCTVK K PEFUCTPUPYIOLIMM W aHaNU3MPYHOLLUM
OJHOKaHa/IbHbIM 1 MHOTOKaHaNbHbIM 3/1EKTpoKapavorpadam).

CTeneHb COOTBETCTBMA - nAeHTUYHas (IDT).

CBefieHMs 0 COOTBETCTBMM  MEXTOCYAapCTBEHHbIX  CTaHLAPTOB  CCbIIOYHBIM
MEXYHApPOAHbIM CTaHAapTaM NpuBeeHbl B AOMONHUTENILHOM MPUIOXeHUN JA

CraHgapT noAroTos/eH Ha ocHose npumeHeHna MOCT P M3K 60601-2-51-2008

6 BBEZEH BINEPBbIE

ViHchopmauws 0 BBeAeHUM B AeiicTBYe (MPeKpaLleHnn AeiicTBIS) HACTOSLLEro CTaHaapTa
ny6nnKyeTcs B yKasaTene «HaunoHanbHble CTaHAapThi».

WHtopmauysi 06 M3MEHEHMSIX K HacTOsWeEMYy CTaHgapTy MNybnmkyeTCs B ykasaTene
«HauMoHaNbHble CTaHAapTbl», a TeKCT W3MeHeHWidA - B WHOPMALMOHHBIX yKasaTensx
«HaunoHanbHble cTaHgapTbi». B ciyyae nepecmMoTpa WM OTMeHbl HACTOALWEro cTaHgapTa
COOTBETCTBYHOWAA WHGopMauua OygeT onybaMkoBaHa B MH(POPMaUMOHHOM  yKasaTene
«HaupoHanbHble cTaHgapTbi»

C CraHgapTHH(opMm, 2013

B Poccuiickoii defepaupm  HacTOAWMIA CTaHAAPT He MOXeT ObiTb MOSHOCTHIO MM
4aCTUYHO BOCNPOU3BELEH, TUPKMPOBAH W PacnpoCTpaHeH B Ka4ecTBe OuLManbHOro msgaHns 6es
paspeLleHus defepasibHOrO areHTCTBa N0 TEXHUYECKOMY PerynnpoBaHuio U METPOIOrn
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BeegeHune

HacTosiwmii cTaHAapT pacnpocTpaHsieTca Ha AOMONHMTENbHbIe TPeboBaHMS 6e30MacHOCTM
npu paboTe OAHOKAHAIbHLIX W  MHOFOKaHa/lbHbIX PErucTpUpyoWwmMx U1 aHaM3npyroLwmx
aneKTpoKapamorpados. HacToAwwmin ctaHaapT yTouHsAeT v gononHseT 1EC 60601-1:1988 «3genns
MeAMLMHCKME aneKTpuueckme. YacTb 1. O6uwime TpeboBaHNsA 6e30MacHOCTM», BKOYas M3MEHEHME
Ne 1 or 1991 r. u u3meHeHve N° 2 ot 1995 r., (manee - o6wwuii cTaHgapT). TpeboBaHUs
M3MN0XKEHHbIE B HACTOSALLEM 4YacTHOM CTaHfapTe, 001afatloT MNPUOPUTETOM Haz TpeboBaHWsSMM
o6Luero cTaHgapTa.

MpunoxeHne AA BKOYaeT B cebs «Ob6LWmMe NOMOXKEHNS M 0OOCHOBaHMS» K HEKOTOPbLIM
TpeboBaHUAM HaCTOALLEr0 YaCTHOMO CTaH4apTa.

MpepnonaraeTcsi, 4TO O0OOCHOBaHWE YKa3aHHbIX TpPeboBaHWA He TOMbKO ByadeT
CMOCOOCTBOBATL MPVMMEHEHWIO CTaHAApTa, HO U B Ja/bHELLEM YCKOPUT M0G0 MX MepecMoTp
OOYCNOBMEHHbIA  M3MEHEHMAMM B K/IMHWUYECKOM  MpakTMKe WM BbI3BaHHbIA  HOBbIMM
TEXHOMOTMYECKMMI pa3paboTkamMu. BmecTe € TeM, [JaHHOe MNPUIOXKEHWE He SABNSETCH 4acTbhO
Tpeb0BaHMIA HACTOSLLLEr0 YacTHOro cTaHAapTa.

3HaK 3Be3gouky (*) y HOMmepa NyHKTa WM MOAMYHKTA pasfena YKasbiBaeT, 4To B
npunoXxxeHun AA npuBefeHbl COOTBETCTBYIOLLME MOSICHEHMS.

B HacTosLeM cTaHAapTe NPUMEHeHbI crefytoLive WPUGTOBbLIE BblAeNEHUS:

- TEPMVHBI, ONpefenieHHbIe B pasfene 2, BblAeneHbl NPonUCHbIMU 6yKBamu;

- METOAbI UCMbITaHWIA BblA€NEHbl KYPCUBOM.






FOCT IEC 60601-2-51-2011
MEXITOCYOAPCTBEHHbBIN CTAHAOAPT

M3LENNA MEANUWHCKUME SNEKTPNUECKUNE
YacTb 2-51

YacTHble Tpe6oBaHUS 6€30MacHOCTM CYYETOM OCHOBHbIX PYHKLMOHANbHbIX
XapaKTePUCTUK K PErNCTPUPYOLLUM U aHaNU3NPYIOLLUM OfAHOKAHANbHbIM U

MHOTOKaHanbHbIM 3M€KTpPOKapAnorpadam

Medical electrical equipment. Part 2-51. Particular requirements for safety, including essential

performance, of recording and analysing single channel and multichannel electrocardiographs

[Jata BeefeHnsA-2013-01-01

PA3LEN MEPBbIW. OBLWWME MOJTIOXXEHWNA
1 O6nacTb pacnpoCcTpaHeHUn v Lenb

MpuMmeHsIoT pa3gen obLuero ctaHAapTa, 3a UCKITIOYEHNEM:

*1.1 O6nacTb pacnpocTpaHeHus

JononHeHve

HacTosLLmMiA YacTHbIA CTaHAapT onpefensieT TpeboBaHNs 6e30MacHOCTM C YYETOM OCHOBHBIX
(OYHKUMOHA/IbHBIX  XapakTepuctnk kK PEFUCTPUPYHOLLMM U AHANM3VPYHOLLMM
OOHOKAHA/IbHbIM n MHOIOKAHAJIbHbIM ANEKTPOKAPOVNOIPAPAM,
onpefeneHHbim B 2.101,2.111, 2.117, 2.123 H 2.126 (ganee - N3OENNE), Kak Tpebytowmx TaK 1 He
Tpebytowwmx 06CNy>KMBAIOLLETO NepcoHana.

HacTosiwmid YacTHbIli cTaHaapT gononHseT IEC 60601-2-25 ¢ nameHeHem Ne | ot 1999 .

12 Llenb

3ameHa

Llenbto HacToOsLLEro YacTHOrO CTaHAapTa SABNAETCA YCTAHOBMIEHME YaCTHbIX TpeboBaHWi
6e3onacHocTK, gononHaoWwmx TpedosaHus IEC 60601-2-25, ¢ y4eTOM OCHOBHbIX (hYHKLMOHabHbIX
xapakrepuctmuk Kk PEFMCTPUPYHOLWWMM N AHAJTN3VNPYHOWMM OAHOKAHAJIBHBIM
MHOIOKAHAJIbHbIM 3/TIEKTPOKAPOVNOIPA®AM.

YKa3aHHble TPeboBaHWs PacnpocTpaHATCA Ha cnegytowwme N3NENNSA:

- PETUCTPUPYOWME SNEKTPOKAPANOIPA®LI;

M3paHne ouumasibHoe



MOCT IEC 60601-2-51-2011

- OJIEKTPOKAPOVOIPA®bLI, Bxogawpe B coctaB uHbIX  MEAVLMNHCKNX
SNEKTPUYECKUX W3AENNIN, Hanpumep, CUCTEM Harpy3ouHbIX npo6, ecnu atn WU3OE/NSA
NCMo/b3YHT Npun perucTpaumm SKI™ ang AMarHocTukuy,

- JNIEKTPOKAPOVNOIPA®bLI, KOTOpble WCNOMb3YHT B KAyeCTBE BbIXOAHLIX 6/10KOB
CUCTEM YnpaBfieHns 6azamu faHHbIX, WM 3NeKTPOKapaMorpadbl, KOTOpble WCMOMb3YIOTCH Kak
BbIXOfHble 6/10KM, pa3MeLLEHHbIE B iPYrMX MecTax OTAe/bHO OT 6/10KOB perncrpauuu;

- AHAMBVPYIOWWE 3/TEKTPOKAPAOVOIPA®DLI, cuctembl U BbIYUCAUTENbHBIE
YCTpOIiCTBa, KOTOpble MyTEM 3/MEKTPOHHON 06paboTKM fAaHHbIX W pacrno3HaBaHWs 06pa30B
BbIMOMHAOT M3MepeHUs (HarmpuMep, BPEMEHHbLIX WHTEPBAIOB W aMMIUTYL CUTHAMIOB) U BblAatoT
AmMarHocTuyeckume 3aknroueHusa no IKr;

- Te  YaCTM  MOHWUTOPOB  NauweHTa wim - Opyrux  CrneumanvsvpoBaHHbIX
SNEKTPOKAPAVOIPA®OB, KoTOpble CNOCOOHbI BbIMOAHATL PyHKUMM AHASTN3NPY KOLLLX
SNEKTPOKAPOVOIPAPOB.

HacToAwwii cTaHgapT He pacnpocTpaHsieTcs Ha Xonteposckue
SNEKTPOKAPANOIPA®bLI, 3nekTpokapauorpadbl AN WHBA3WBHbLIX MCCEA0BaHWA, CUCTEMbI
KOHTpona 3a naumeHtoM, S/IEKTPOKAPAOVOIPA®DLI BbICOKOrO paspelleHus (Hanpumep, Ha
SNNEKTPOKAPAVNOIPA®DI ansa aTPUOBEHTPUKYNAPHbIX nccnefoBaHNi 7
ANEKTPOKAPONOIPA®LI pansa  peructpaumu no3gHMX MNOTEHUMANoB), OTAUYatoLiuecs ot

YCTaHOB/EHHbIX BbILLE.
1.3 YacTHble cTaHAapTbI

JononHeHve

B HacTosleM 4YacTHOM CTaHfapTe npwusefeHbl ccbinkn Ha IEC 60601-1 «lA3penus
MeauLUHCKUe anekTpudeckue. Yactb 1 O6Lwme TpeboBaHNs 6e30MacHOCTU» € M3MeHeHrem Ne 1 ot
1991 1. 1 n3meHeHneM \» 2 oT 1995 r. (ganee - o6wumid cTaHgapT), a Takke Ha 1EC 60601-2-25
«3genns MeauUMHCKME anekTpuueckme. YacTb 2. YacTHble TpeboBaHWA 6e30MacHOCTU K
aneKTpoKapauorpagam» ¢ nameHeHnem Ne 1ot 1999,

O6LWMin cTaHAAPT TaKKe yunTbiBaeT TPpeboBaHMS AONONHUTENLHBLIX cTaHfapToB: IEC 60601-
1-2 «M3gerva MeguumHCKMe anekTpuyeckue. Yactb |. O6wwme TpeboBaHWs 6Ge3onacHoCTU. 2.
JononHNTeNbHbIA CTaHAapT. DNeKTPOMarHWTHas COBMECTUMOCTb. TpebOoBaHWS W UCMbITAHUA», U
1EC 60601-1-4 «W3genua  MefMUMHCKMe 3nekTpuyeckue. Yacte 1 O6wwme TpeboBaHus
6esonacHOCTW. 4. [LONONHWUTENbHbLIA CTaHAapT. Tpe6oBaHus 6e30MacHOCTU K MPOrpaMMUpPYEMbIM
MEeAULMHCKUM 3/1eKTPOHHBIM CUCTEMAM.

TepMUH «HACTOSILLMIA CTaHAAPT» UCMOMNb3YHOT AN CCbITKM Ha O6LLUMIA CTaHAAPT W HACTOSLLMIA

YaCTHbI CTaHAAPT, PacCMaTPMBaeMbIX COBMECTHO.
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Hymepauus pasfenos, MyHKTOB WM MOAMYHKTOB HAaCTOSALEr0 YacTHOrMO CTaHaapTa
COOTBETCTBYET MPUHATON B 06LLEeM cTaHaapTe. VI3MeHeHns TekcTa 06LLero ctaH4apTa YCTaHOB/EHbI
C MCNO/b30BaHMEM CeSYHOLLMX COB:

«3aMeHa» - MYHKT WAW MNOAMYHKT OOLero craHgapTa MOMHOCTBbIO 3aMEHSIETC TeKCTOM
HaCTOSILLLEro CTaHAapTa;

«J0MOJHEHME» - TeKCT HACTOALLEero YacTHOro CTaHJapTa fB/ISETCA AOMOMHEHUEM K TEKCTY
06LLero cTaHaapTa;

«MOMpaBKa» - MYHKT WA MOANYHKT 06Llero craHgapta AO/KeH ObiTb WCMpaBneH B
COOTBETCTBMM C TEKCTOM HACTOSALLEro YacTHOro CTaHAapTa.

MyHKTbI, NOAMYHKTbI WAN PUCYHKW, NPUBOAMMbIE B LOMOMHEHUE K MPUBELEHHLIM B 06LLEM
CTaHJapTe, HyMepytoTcs, HaumMHas ¢ uudp 101; AONOMHWUTENbHbIE MPWUNOXEHWUS 0603HAYaKTCH
[ABOlHbIMK BykBamn AA, BB 1 T.4., a X SONONHUTENbHbIE NYHKTbI - ABOWHbIMK 6ykBamMu aa), bb) 1
T. 4

B cnydae oTcyTCTBMS COOTBETCTBYHOLLMX pasgena, MyHKTa WM MOAMYHKTA B HACTOSLLEM
YaCTHOM CTaHfapTe, crefyeT NPUMEHATb 6e3 BCAKMX U3MEHEHWI pa3gen, NyHKT 1 NOANYHKT o6Lero
cTaHfapTa.

Ecnm kakyto-nn60 yacTb O6LLEro CTaHfapTa, He MPUMEHSIOT, TO B HACTOALLEM YaCTHOM
CTaHAapTe 370 LOKHO ObITb YKa3aHo.

TpeboBaHUA HACTOSALLEr0 YaCTHOrO CTaHAapTa SBAAOTCH NPUOPUTETHBLIMU MO OTHOLUEHWIO K
COOTBETCTBYIOLMM Tpe6oBaHWAM OOLLero craHfapTa W YKasaHHbIX Bblle AOMO/HUTENbHBIX

CTaHJapTOB.
2 TepMuHbI 1 onpegeneHnun

MPUMEHSIOT NYHKT 06LLero cTaH4apTa, 3a UCK/IYEHUEM:

JononHeHne

2.101 AHAN3VPYIOLWNA SNEKTPOKAPAVNOIPA®: 3NEKTPOKAPANOIPAD,
CMOCOGHbLIA  aHaNM3MpoBaTb MOTEHUMaIbl CcepAua, NpoBogs WX W3MepeHus W/wunu  Bblgasas
peKkoMeHaaTenbHOe 3akntouveHne. OH Takke AOMKEH ObITb cnocobeH nepegaBatb OKI wu/vmm
pe3ynbTaTbl aHam3a.

2102 KAJIMBPOBKA  (CAL):  W3mepeHve,  MO3BOMSIOLLIEE  PEruMCTpMpoBaThb
KAMMBPOBOYHOE  HAIMPAXEHWE ©n  HyneBoe  HanmpsbkeHMe  BMECTO  CUrHania
SNEKTPOKAPAVOIrPAMMBI.

2.103 KAJTMBEPOBOYHOE HAMPA>XXEHWE: Mmnynsc HanpsyxKeHns,
3aperncTpupoBaHHbli and KAJIMIBPOBKW amnanTyabl.
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2.104 LUEHTPAJIbHAA TOYKA (CT) no BUNbCOHY: YcnoBHas HeiTpanbHas TOUKa,
HaxXoAALLAACA MO CPeAHNM MOTEHLMaIOM OTHOCUTE/IbHO MOTeHUManos Ha R, L n F-anekTpogax.

2.105 KAHAJ: AnnapaTHo- W/vnv NporpaMmMHo- BblGUpaemMoe 3neKTpoKapAnorpaguyeckoe
OTBEAEHWE, ucnons3yemoe 4ns MHANKaUMWU, permctpaumn uam nepegaym curHana.

2.106 OCNTABNEHUE CNH®A3HOIO CUTHANA: CnocoBHOCTb
SNEKTPOKAPANOIPADA, Bktodas KABE/b MALWEHTA u 3NEKTPOAbI OTBEAEHWW,
BbICOKOUACTOTHble ®UJIbTPbI, ueHn sawmTbl, uenn OTBEAEHWIA, Bxog ycwunutens u T. A,
OTAENATb CUMHaNbl, PasMYaloLLMecs Ha BXofax ycunuTtens (guddepeHuMantHblii cUrHan) ot
CWUTHa/10B, OAMHAKOBbIX Ha BXOfZax ycunuTens (CUHGasHbIii CUrHas), Npyu aCUMMETPUM UMMCAAHCOB
9NEKTPOAOB OTBEAEHWW.

2.107 CUH®A3HOE NMOCTOAHHOE HAMPAXEHWE CMELWEHWA: MocTosHHOE
HanpsxkeHve, nosenslleecs Ha ONIEKTPOAAX OTBEAEHWMM no  oTHOWweHWo K
HENTPA/IbHOMY 3MEKTPO/AY 3a cueT noteHumanos SNEKTPOL-Koxa.

2.108 3AMWCb 3KI: PesynbTaTbl perucTpauuy MOTEHUMANoB AencTBuUA cepaua
(Hanpumep, Ha BYMaXXHOM HOCUTENe UK AUCTNIEE), BKIKOYAA CBA3AHHbIE C HUMMW [JaHHbIe, Takue Kak
Jiarta v BpeMa perucrpaumn, UMa v naeHTUUKaumoHHsle gaHHble MAUMEHTA n T. 4,

2.109 QOOEKTUBHAA LWNPUHA 3ATMUNCKN IKIrI: LWupnHa 6ymaru ana
peructpauyum SKI, Ha koTopoit curHan KAHAJIA MOXeT ObITb 3apermcTpupoBaH B COOTBETCTBUN C
HACTOALMM  CTaHAApTOM, YyCTaHaBMMBalOWWMM TpeboBaHWA K pabounm  XapakTepucTukam
ANEKTPOKAPANOI PADA.

2.110 SNEKTPOKAPAVNOIPAMMA (9KI): Bugnmas 3anucb NOTEHUMANoB AeNCTBUS
cepaua, M3MepseMbIX Ha NOBEPXHOCTU Tena naumeHTa (cMm. Takke 2.108).

2111 3NEKTPOKAPANOIPA®: M3AEIME MEOVNUMHCKOE S/IEKTPUYECKOE n
cBA3aHHble ¢ HUM SJIEKTPO/AbI, npegHasHaveHHoe Ans nonyyenns SJIEKTPOKAPANOIPAMM
ON9 INarHOCTUKMN.

2.112 QNEKTPO/(bl): YctpoiicTea (06bIYHO - B BUAE 3MEKTPUHECKOr0 YyBCTBUTE/IBHOIO
3/IEMEHTA), HaXOAALUMeCS B KOHTaKTe C OMpefe/seHHOM YacTbio Tena nauneHTa v npegHasHaueHHble
ONs CbEMa MOTEHLUMANOB CepALa B COYETaHUM C ApYTYUMU aHaI0rMYHbIMW YCTPOMCTBAMM (CM. Takxke
Tabnuuy 109). Bce ynomsHyTble YCTPOWCTBa (3NEKTPUYECKMEe [AaTyMKu) MOLCOEAMHAKOTCS K
SNEKTPOKAPANOIPA®Y ¢ nomoLupto KABEA MALIMEHTA.

2.113 ®UNNbTP(bl): Peanusyemble annapaTtHo, annapaTHO-NPorpaMMHO Uan NPorpaMmMHo
CpefcTBa 418 MOAABNEHNS HeXenaTeNlbHbIX (MapasuTHbLIX) KOMMNOHEHTOB B peructpupyemom 3KI-
CWrHane, HanpyMep, MbILLEYHbLIX MOTEHLMANOB.

2.114 TMPOBOJ(A) OTBEAEHWIA: Mposoa(a), cnyxawmit(uc) Ana MopACOeANHEHNS
SNEKTPOAA(OB) k 3/IEKTPOKAPANOIPA®Y.

4
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2.115 OTBEJAEHME(S): Kombumnaums(n) S/IEKTPOAOB 1 MPOBOAOB OTBEAEHUI,
ncnonb3yemas!ble) 415 NONyYeHUs onpeaeneHHbIX SAMUCEN KT (cm. Takke Tabauy 110).

2.116 TMEPEK/FOYATE/Ib OTBEAEHUIN: Cuctema pans Bbibopa OTBEAEHWA 1
KANNBPOBKI.

2.117 MHOIOKAHA/IbHbIA  3NEKTPOKAPANOIPA®: WU3AENVE MEAMN-
LIMHCKOE 3JIEKTPUYECKOE pAans oAHOBpPEMEHHOW peructpaumm [AByX W 6onee OKI-
OTBEAEHW. MMomo6Hoe W3AE/IME  MoxeT Takke  o6ecrneunsaTb  PerucTpaLyio
(hoHOKapAMorpamm, My/ibCorpamm 1 T. 4.

2.118 HEMTPAJIbHbIN 3NEKTPO/: 3NEKTPO/, nogkntouaeMblii K CpegHein Touke
AndhdepeHUManbHbIX YCUNUTENeA WHAH Leneid NOAABNEHWS MOMEX, He SBMSAIOLIMIACA 4acTbio
noboro kapguorpahuyeckoro OTBEAEHNA.

2.119 WYM (MOMEXA, [IPEN®): HexenaTenbHble (NapasuTHbIE) CUrHanbl Ha Nto6oii
yacToTe, npucytctaytowme Ha SJIEKTPOKAPONOIPAMME.

2.120 HOPMAJIbHAA 4YYBCTBUTEJ/IbBHOCTbL: 4YYBCTBUTEJ/IbHOCTb, pasHast
10 mm/MB.

2121  OONYCTUMAA TIEPEIMPY3KA: MakcumarnbHOoe HampsiXeHue Ha BXOAHbIX
Lensx, KoTopoe He bynet np1BOANTb K V3MEHEHMIO (hyHKLMOHMPOBaHMA
ANEKTPOKAPAVOIPA®A.

2.122 KABEJIb MAUVEHTA: MwuoronpoBogHblii  Kabenb BMECTE C COOTBETCTBYHOLLUM
pasbemMom (pasbeMamu) ana nogcoefnHeHnst AJIEKTPOLOB k SJIEKTPOKAPONOIPADY.

2.123 PEFNCTPUPYIOLLIA 3NEKTPOKAPONOIPAD: V3OENVE
MEOVLIMHCKOE 3IEKTPUUYECKOE, npefHasHaueHHoe 4ns nonyyenns 3AMUCEN KT

2.124 OIIOPHAA TOUYKA 110 I'OJIbABEPIEPY: 3tanoHHas Toyka Ans CpefHero
noTeHLMana AByX KOHEeUHOCTel (Hanpumep, cpefHee 3HaueHne L- 1 F- noTeHLManos).

2125 YYBCTBUTEJ/IbHOCTbL: OTHOWeHe amMnuTyabl 3anMcu K - aMmnautyge
BbI3BABLLIETO €€ CUTHAMA, BbIPKEHHOE B MUTIMMETPAX Ha MUIIMBONLT (MM/MB).

2.126  OJHOKAHA/bHbIN 3NEKTPOKAPONOIPAD: V3LENVE  pgna
O/[JHOBPEMEHHOI 3anucy Tonbko ogHoro OTBEAEHWNA.

2.127 TECT: CuHoHum TepmunHa KATMEPOBKA.

2.128 TOCTOAHHAA BPEMEHW: Bpemsi, He00X04MMOe [Afii CHIDKEHWUS YPOBHS
BbIXOHOrO CWUrHana B e pa3 (MM 0 YpoBHA 37 %) MO OTHOLUEHWKO K amnanTyge WCXOAHOro
curHana. Vcnonb3yetcs 4ns onpefeneHns HU3KOYaCTOTHOrO OTK/NKA YCUANTENS NePEMEHHOIO TOKa

Ha CTyrIEH'«—I&TbIVI BXO,CI'HOI\/‘I CUTrHaU1 NOCTOAHHOI O TOKa.

MpumeyaHune - [aHHOe ONpeseneHne 0THOCUTCS K LieNsiM NepBoro nopsiaka.



MOCT IEC 60601-2-51-2011

2129 TOUKN UVAEHTUOUKALINNA  3KI: Toukm Ha  BpEMEHHON  Ocu
SJIEKTPOKAPONOIPAMMBbI, cnyxaluve And U3MepeHus UHTEPBAIOB W amMMUTyL B npeaenax
O/IHOTO CepAeYHOro LmMKa:

- P-HAYAJO: Hauvano 3ybua P (genonspusaums npeacepanii;

- P-OKOHUAHWE: koHel 3y6ua P;

- OK*-HAUYATJO: Hauano komnnekca QRS (aenonspusaums >kenyaoukos);

- OKS-OKOHYAHWME: koHeL, komnnekca QKS;

- T-OKOHYAHWE: KoHel, 3ybua T (KOHeL, Aenonispusaums XenyL04uKkos).

4 O6wue TpeboBaHUM REUCTIbITAHUAM

MprMeHSIOT pasaen obLLero cTaHAapTa, 3a UCK/IHYeHNEM:

4.6 Tpouve ycnosus

JononHeHne

aa) EcnM  He OroBOpeHO WHOe, TO WCMbITAHUA MNPOBOAAT C  WCMO/b30BAHUEM
NPUHaANEXHOCTEN 1 PErMCTPUPYIOLWMX MaTePUANOB, YKa3aHHbIX 3rOTOBUTENEM.

bk W3AENNA co BCTPOEHHBIMA  UNCTOUHUKAMW  3NEKTPOMUTAHNA
UCMbITLIBAKOT MPU  MAaKCUMa/IbHOM U MUHUMAIbHOM  HampshKEHUAX MNUTAHUSA,  YKa3aHHbIX
n3rotoButenieM. Ecnm 310 HeoOGX0AMMO ANA MPOBEAEHWS| AaHHbIX WCMbITaHWA, TO AOMyCKaeTcs
MOACOEAVHATb  BHELLHWIA  akKKyMyfSTOp € 33faHHbIMU  MUHMMaTbHBIM W MaKCUMaTbHbIM
HanpsHXKeHNAMK.

cc) HoMUHanbI 3N1eMEHTOB UCMbITATENbHBIX LiENei 1 HanpsXXeHve 4O/MKHbI UMETb TOYHOCTb
He Xy)Ke MPUBEAEHHbLIX HUKE 3HAUYEHWIA:

- pesuctopbl  + 2 %;

-emkocTn +10%:;

- MHAYKTMBHOCTYM + 10 %;

- UCNbITaTe/IbHbIE HaNpPKeHNa + 1%.

4.11 MocneaoBaTeNbHOCTb MUCMbITaHWIA

JononHeHne

McnbiTaHus, yKasaHHble B HACTOSALLEM 4acTHOM CTaHZapTe, MPOBOLAT MOCMEe WCMbITaHWi,
yKa3aHHbIX B 00LLEM CTaHAapTe, a Takke nocne ucnbitaHun no 1EC 60601-2-25 1 nameHeHuto .Ns 1
o1 1999 .

6 VigeHT(UKaLWs, MapKUPOBKa 1 IOKyMeHTaLus

anIMeHFIIOT pasgen 06LIJ,EFO CTaHAapTa, 3a UCKMHOYEHNEM:

6.1 MapKnpoBKa Ha HapyXHoii cTopoHe V3AE/IIA nm ux yacTeii
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JononHeHve

aa) [And MMHUMMU3aUMM BEPOSTHOCTM HEBEpHbIX nogcoeanHeHnin KABE/Tb MALUMEHTA
JOMKeH ObITb BCerga MPOMapKMpOBaH OfHMM W3 WAEHTUMULMPYIOWMX 3HAKOB  (METKOM
ANEKTPOOA H/HNM LBETOBOI MapKMPOBKOI1), YKasaHHbIX B Tabnumue 101;

bb) KABEJIb MALMEHTA, coeamHsiemblit ¢ pasbemom W3LAEJTNA, 0omKeH MMETb TaKyro
KOHCTPYKUMIO WM MapKMPOBKY, 4T06bl OH nosgonsn MOJIb3OBATE/THO naeHTM(MLMpOBaTL TO
W3JENVE, ana koToporo npegHasHaveH KABESIb MALIMEHTA, nognexaluii noACoeanHEHNIO.

6.8.2 MHCTPYKUMA HO aKcnnyaTaumm

JononHeHve

aa) WMsrotosutens fomkeH npepoctanate B SKCITYATAUNOHHBLIX JOKYMEHTAX
MH(OpPMaLMIO O:

- crnocobe onpeaeneHuss aMnaUTYAHbIX 3HadeHMA 3y6uoB P, QRS, ST u T cornacHo
Tpe6oBaHuaM 50.101.2;

- TOM, 4YTO NPUHUMAETCH 3a W303/EKTPUYECKUI CerMeHT B Komnsekce QRS cornacHo
Tpe6osaHusmM 50.101.3;

- KpWUTepusX, WCMoMb3oBaHHbIX B WISAENVW gans BbiABneHWS 3y6LOB MWHMUMASLHOW
amnanTyabl U CTabWNbHOCTU M3MepeHWiA npu Hannymm LLIYMA cornacHo Tpe6oBaHuam 50.101.4;

- MpeanonaraeMoM MCMo/ib30BaHUM  aHaIM3NPYIOLLEro  3M1eKTpoKapamorpada CornacHo
TpeboBaHusm 50.102.2;

- HapyLLEeHMsX CepAeYHON AesTeNbHOCTU C HU3KOM 4aCTOTOM BCTPEYAEMOCTW, KOTOpble He
Obl BKKOYEHbI B TECTOBYHO (MCMbITaTeNbHY0) 6a3y aaHHbIX 50.102.3.1;

- Kateropusax IKI n yncne SJIEKTPOKAPAVNOIPAMM, UCMbITAHHBIX B 3TUX KaTEropumsx
cornacHo Tpe6osaHnsm 50.102.3.2 (cm. Tarke 50.102.3.1);

- KONMMYECTBEHHbIX MOKa3aTensax TOYHOCTU A AMArHOCTUYECKUX WHTEPMONALMOHHBIX
pacyeToB, HE3NEKTPOKApPAMOrpatinyecKnx CpeacTB MPOBEPKM KapAMOIOrMYecKoro auarHosa u
COBOKYMHOCTW CTaTUCTUYECKMNX AaHHbIX U AeMOrpadmMueckmx nokasaTeneil nauueHToB (TakMX Kak
MX BO3pacT, NoJ, paca uT. 4.) cornacHo TpebosaHusam 50.102.3.2;

- CEpAEYHbIX PUTMAaxX C HM3KOA 4aCTOTOM BCTPEYAEMOCTM, KOTOpble He Obliv BKHOYEHbI B
TECTOBYHO (UCMbITaTeNbHYH) 6a3y AaHHbIX 50.102.4.1;

- kateropusx IKI 1 uncne AIEKTPOKAPOVNOIPAMM, UCNbITaHHbIX B 3TUX KaTeropusx,
KoTopble TpebytoTcs cornacHo 50.102.4.2 (cm. Takke 50.102.4.1);

- KONMYECTBEHHbIX MOKa3aTeNnsax TOYHOCTU [ AMArHOCTUYECKUX WHTEPMONALMOHHBIX
pac4eToB 4acTOThl CepAeyHbIX cokpaweHuit (UCC) v COBOKYMHOCTU CTaTUCTUYECKMX AaHHbIX U
JemMorpagmyecknx Mokasarteneil naumeHToB (TakMx Kak MX BO3pacT, Moj, paca W T. 4.), KOTopble

TpebytoTcs cornacHo 50.102.4.2;
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- MHCTPYKUMAX HO MpoBefeHuto nepuogmnyecknx nposepok HYBCTBUTENBHOCTW, ecin

npu KAJIMBPOBKE He nposepsieTcsa 06LLas YyBCTBUTE/ILHOCTb COrnacHo TpeboBaHuam 50.103.2;
- ecnn INEKTPOKAPAVOIPA® pomkeH nmetb Habop PU/IBTPOB - 1o 0 cnocobax

MPOBeEHUA MCMbITaHW ana onpegeneHns BHOCUMbIX PUNIBTPAMMW NCKaXXEHWUIA Y BANSHWS 3TUX

®UNTIbTPOB Ha Ka4ecTBO peructpaumm IKI-curHanos cornacHo TpeéosaHnsam 51.109.1;

- MVWHUMaNbHOM WHTEpBa/le BpPEMEeHW, B TeyeHwe kotoporo IOJIEKTPOKAPONOIPA®

OyneT COOTBETCTBOBaTb TpebGOBaHUAM HACTOSLLEro CTaH4apTa Mpu cobntogeHun TpebosaHwid

pasgena 56.

Ta6nuya 101 - MMonoxeHne, MapKMUPOBKa U LiBETOBas KOAMPOBKa pabounx n HEMTPAbHbLIX
SNEKTPOAOB

Cuctema

KoHeuHoCTb

pyaHas
KreTKa (o
Bunbcony)

MonoxxeHvie
3M1eKTPOA0B
HO PpaHKy
(cm.
pYICYHOK
101)

CUCTEMA MAPK/POBKU 1
(06bI4HO NpyHSATast B EBpone)

Mapku-

I

LigetoBast
KOAPOBKa

KpacHblii
KenToit

3eneHbli

Benbi

KpacHo-6enbIi
YKento-6enblii

3eneHo-6enbliii
KopuuHeBo-6enbIii

UepHo-6enbIii

DroneToBo-6ebI
KpacHo-ronyb6oii

>KenTo-rony6oi
3eneHo-rony6oli

KopunuHeso-
rony6oi
YepHo-rony6oin
DroNeTOBO-
rony6oii
3eneHblii
YepHblii

CVCTEMA MAPKWVPOBKU 2
(06bI4HO HpUHLLas B CLLIA)

Mapku-
poBka
OJIEKT-
POOA
RA
LA
LL

\%

Vi
V2

V3
V4

V6

RL

LiBetoBasi KOAMPOBKA

Benbliv

YepHbIii

KpacHbIii
KopuyHeBbIiA
KpacHo-KopnyHeBb I
YKenTo-KopunyHeBbIli

3er1eHO-KOpVYHEBbIli
CViHe-KOpUYHEBb I

OpaHHKeBO-KOpUUHEBb i

D10M1eI0BO-KOPUHHCBB IV
KpacHo-opaHykeBbilii

YKenTo-opaHxeBblii
3e/1eH0-0paHXeBbIiA

Kopu4HEBO-0paHHKeBb i

YepHo-opaHikeBblii
Beno-opaHxeBblii

KpacHbIli

3eneHblii

[NonoXkeHWe 3MeKTPOLOB HaTese

naupeHTa
MNpaBas pyka

JleBas pyka

JleBas Hora

OfVHOYHBI CheMHbIN TPYAHOM
3NEKTPOA

YeTBepToe MeXKpebepbe Mo npasoMy
Kpato rpyavHbl

YeTBepToe MeXXpebepbe Mo SIeBOMY Kpato
rpyauHbI

MsaToe pebpo mexxgy C2 n C4

UeTBepToe MeXXpebepbe Ha fieBoi
CPEAHCKITOUYHYHON NIMHAN

JeBasA NepeAHAs NOAMbILLEYHAS IHUS
Ha ropy3oHTa/1LHOM YpoBHe C4

JleBasi cpefHenoAMbILLEYMAA IMHNA Ha
yposHe C4

Ha npaBo¥i cpegHenogMbILLIEYHON
JMHN'L

Ha nepegHeli cpegHeli ninHn™

Mexay nepegHeli cpegHeli nuHVel n
NeBoVi cpefjHe NOAMbILLIEYHON NNHWEN
NogA yTsiom 45°*

Ha neBoii cpefHe NoAMbILLIEYHON
JMHUNL

Ha 3aaHeli cpefHeli nnHumd

Ha 3agHeii "tacru Lwen

Ha neBoli Hore
Mpasas Hora (HENTPAJIbHbIN
3NEKTPOL)

“ PacrofiaraeTcs Ha nonepevHoM YpoBHE XeNyA0UKOB (EC/IM OH W3BECTEH); B MPOLLIEHOM C/lyyae - Ha NsSToM

mexpebepbe.

MpumeyaHue - [lonNoNHWUTENbHbIE PEKOMEHAALUM MO MapKUPOBKe (KOAMPOBKE) MPOBOAOB MpUBEJeHblI B

npunoxexnuax Al n BB.
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PA3JE/ BTOPOW. YC/IOBUA OKPY)XXAIOLWLEN CPEAbI

MpumeHsOT pasgen obuero ctaHaapTa (M 1EC 60601-2-25 ¢ n3meHeHviem Ne 101 1999 r.).

PASLEN TPETWWA. S3AWWTA OF OMACHOCTEN TMOPAXEHUSA
SNEKTPUNYECKNM TOKOM

MpuMeHstoT pasgen obulero ctaHgapTa (M 1EC 60601-2-25 ¢ usmeHeHmem Ne 10T 1999 r.).
PA3LOEN YETBEPTbIW. SALLNTA OT MEXAHUYECKKNX OMACHOCTEW
MpuMeHsOT pasaen obuero ctaHaapTa (M IEC 60601-2-25 ¢ nsmeHeHnem Ne 10T 1999 r.).

PA3AEN MNATbIA. 3ALWLUTA OT OMACHOCTEWN HEXENATE/IbHOIO
NI YUPESMEPHOIO N3NYYEHWA

MpumeHsOT pasgen obuero ctaHaapTa (M 1EC 60601-2-25 ¢ n3meHeHvem \A» 101 1999 r.).
PA3LEN LIJECTOI7I.V SAWLNTA OT OMACHOCTEW BOCMNAMEHEHNA
TOPHOYMX CMECEN AHECTETMKOB

MpuMeHstoT pasgen obwero ctaHgapta (M IEC 60601-2-25 ¢ nameHeHnem \é» 1ot 1999 r.).

PA3OEN CEABMOWA. SAWLINTA OT YPE3MEPHbIX TEMIIEPATYP U
OPYTUX OMNMACHOCTEWN

MpuMeHAOT pas3fgeny H nofapasaenbl obuiero craHgapTa (H ctaHgapta 1EC 60601-2-25 ¢
n3MeHeHvem X° 1 ot 1999r.).

PA3ZIEN BOCbMOW. TOYHOCTb PABOUUX XAPAKTEPUCTUK W
SALUTA OT TMPEACTABAAOWNX OMACHOCTb BbIXO4HbIX
XAPAKTEPUCTUK

anIMeHFII'OT pasgensl 1 nogpasaesol O6LI.I,€FO CTaHOapTa, 3a NCKNKYEeHNEM:

50 TOYHOCTb Pabo4MX XapaKTePUCTUK

JononHeHve

*50.101 ABTOMaTU3MpOBaHHble wu3MmepeHun 3K (ana  AHAJTM3NPYHOLLINX

SNIEKTPOKAPONOIPAPOB)

Ecrm B 3JIEKTPOKAPONOIMPA®PAX npefyCMOTPEH PeXuMm  aBTOMAaTM3MPOBAHHbIX
M3MEPEHNIA, TO WX TOYHOCTb [AO/KHA YAOBMETBOPATb TPEOOBAHWAM, YKa3aHHbIM B HACTOALLEM

cTaHgapTe. Ecnm e 3Tu Tpe6oBaHUs OTHOCATCA WCK/IKOUMTENBHO K NPeacTaBneHnio HhopMaLmm,
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TO M3rOTOBMTENb [O/KEH YKas3biBaTb TPebyemytd TOUHOCTb pabounx XapakTepucTukK B
AKCMNYATALUNOHHBLIX JOKYMEHTAX.

50.101.1 CtaHpapTHble 6asbl JaHHbIX A4/ OLEHKM TOYHOCTU aBTOMaTU3MPOBaHHbIX

nsmepeHnii K

50.101.1.1 CtaHAapTHble 6a3bl AaHHbIX ANS1 OLEHKN TOYHOCTU M3MEPEHWIA aMNANTYabl

[nA OLEHKN TOYHOCTWM M3MEPEHWIA aMMAMTydbl ChefyeT UCNOMb30BaTh KaIM6pPOBOYHbLIE W
aHanutuyeckne IKI, npuseseHHble B Tabnuue HH.1 npunoxenns HH (cm. 50.101.2).

50.101.1.2 CrtaHgapTHble 6asbl JaHHbIX 418 OLEHKM TOYHOCTU W3MEPEHWI abCOMOTHBIX
VHTEPBaNO0B W AnTeNbHOCTEl 3y6OL0B

[ns OUEHKM TOYHOCTU W3MEPEHWI abCOMKOTHLIX WHTEPBAIOB W [AMTENbHOCTEN 3y6LOB
cnegyeT WCMonb3oBaTb KanubpoBouHble U aHanutuyeckne 3KIT, npusefeHHble B Tabnmue HH.1
npunoxexnst HH (cm. 50.101.3.1).

50.101.1.3 CtaHAapTHble 6a3bl AaHHbIX AN OLEHKU TOYHOCTU WM3MEPEHWIA MHTEpPBaIOB Ha
6uonornyeckmx IKI

[nA  OUEHKM TOYHOCTM W3MEPEHW WHTepBa1OB Ha Ouonoruyeckux 3K cnegyet
ncnonb3osatb K, npueefeHHble B Tabnuue HH.2 npunoxeHus HH (cm. 50.101.3.2).

50.101.1.4 CTaHAapTHble 6a3bl AaHHbIX A5 OLEHKU MOMEXOYCTONUYMBOCTM

[N oueHKM yCTOMUMBOCTY cuUCTEM K geiicTeuto LUYMOB (MOMEX) cnegyeT ucnonb3osaTb
KT, npueegeHHble B Tabnmue HH.3 npunoxernns HH (cm. 50.101.4).

*50.101.2 TpeboBaHMS K M3MEPEHUSAM aMMNNTYAbl CUTHAIOB

Wsrotosutens B SKCIMYATALMOHHOW AOKYMEHTALN gonmxkeH npeAcTaBNATb
NH(OPMaLIMIO OTHOCMTENBHO CNoco6a M3MepeHnst amnanTyg 3youos P. QRS, STu T .

Ecnm B OJIEKTPOKAPAVNOIMPA®AX npefyCMOTPeHbl WM3MEPEHMS, TO WX TOYHOCTb
cnefyet npoBepaTb. 3MepeHHble 3HaueHus amnauTyg 3youoB P. Q, R, S, ST U T He A0MKHbI
OT/INYATLCA OT 3T/IOHHBIX 3Ha4eHUi Gonee YeM Ha + 25 MKB ana amnanTyg meHee unm pasHbiX 500
MKB, nnn 6onee Yem Ha 5% - ans amnnutyn 6onee 500 MkB.

KannbposouHble 1 aHanmTuyeckme SKIT, npueefeHHble B Tabamue HH. 1 npuno>kenns HH,
npy ucnbliTanuax nogaoT Ha AJTIEKTPOKAPAVNOIPA® v perncTpupyoT UX B TeYeHWe He MeHee
8 ¢ (cM. pekoMeHAauUMK B COOTBETCTBUM C Npuno>keHneMm AA ans BBoauMbIx IKIM). MorpelHocTb
n3mepenunit gns OTBEAEHWN 1, 1. VI...V6 cneayeT onpefensTb A7S BCeX NPefycMOTPeHHbIX
3y6uoBP. Q. R, S.STuT

Ecnm kannbposouHble 1 aHamMTuyecke IKIM nogaloT B cucTemy nocne LudpoaHanorosoro
npeobpasosBaHuss no kabenam 3SJIEKTPOAOB (cMm. pekomeHfauuum B COOTBETCTBUM C
npuno>kenmem AA ans BeoguMbix OKIM), TO WCMbITaHWA BbINOAHAKT nNATb pas. Ecm

SNIEKTPOKAPANOIPA® MO>KeT nofsepraThbCA WUCTbITAHWAM MPU UCMO/b30BaHUM LPOBOro

10
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BXO4a [ON19 BBOAA KaNMOPOBOYHLIX W aHanuTuyeckux /T, TO MUCMbITaHWe NPoBOAAT /UTh
OAHOKPaTHO. [MOrpelHoCTb M3MEPeHWM paccunTbiBAIOT M60 MO pesynbTaTam OAUHOUHbIX
MCNbITaHUi, MO0 M3YCPEAHEHHbIX NO NATU pe3ybTaTam UCTbITaHWi 3HaA4EHWIA.

Mpu  Ha/mMumv  OYEBMAHLIX  OWMGOK B OMNpefeNeHWW  penepHoii  TOYKK
(HNYNNO/OKOHYAHWE 3y6ua P 1 komnnekca QRS n OKOHYUAHWE 3y6ua T) ucKnouaT MX
13 MNOJyYeHHbIX Pe3ybTaTOB aMMIMTYAHbIX U3MepeHuid. Mpu 3TOM [OMYCKAaeTCA WCKOYeHre
OTK/IOHEHWI A He 6onee YeM B ABYX penepHbiX Toykax. [pyn 3TOM MOrpelHocTW ANs KadKAoro
0CTaBLLErocs 3MepeHNs LOMKHbI ObITh B Npegenax ~ 25 MKW Ana 3 TanoHHbIX 3HaueHuii MeHee 500
MKB. unu B npegenax £ 5 % uam + 40 MxB (B 3aBUCUMOCTMW OT TOro, YTO 60NbLUe) AN 3TalOHHbIX

3HaueHwii 6onee 500 MKB.

MpumeuvaHue - [Jina kanmbposouHbix SKI Tuna C4/.20100, CAL20200 n C4Z.20260 HanpsbkeHue
cvewerna ST v amnautyasl T nopsaaka 20 MKB cnefyeT NPUMHUMATh BO BHUMaHMe, EC/IM 3TU CUFHa/LI MOAAKTCA Uepes
®U/bTP BLICOKMX YaCTOT MEPBOro Nopsaka (HanpuMmep, aHanorosoro yeunutens) ¢ MOCTOAHHOW BPEMEHM 3.2 ¢
(cm. Tabnuyy 102).

Ta6nuua 102 - JTafOHHblE 3HAYEHWS HaMPsXKeHUs cMelleHns ST W amnauTyabl T, ecim

CUrHasIbl MOJAKTCA Yepe3 (MNLTP BbICOKMX YacTOT MEepBOro nopsgka ¢ MOCTOAHHOW
BPEMEHW 3,2 c

KannépoBouHble IK! HanpskeHnsa cmewleHns. MKB
OrBefieHNs OTBegeHue OTBefeHNe OTBefeHus

1H.V1...V6 i aVR aVL.AVF
CALO0S200 0 0 0 0
CAL10000 0 0 0 0
CAL15000 0 0 0 0
CAL20000 0 0 0 0
CAL20002 0 0 0 0
CAL30000 0 0 0 0
CAL20100 -20 0 +20 -10
CAL202Q0 20 0 -20 10
CAL20260 20 0 -20 10
ANE20000
ANE20001
ANE20002

MpumeyvaHune - Ecnm um3-3a MCKYCCTBEHHOrO Xapakrepa  KaM6poBOYHOA 3K1

ONIEKTPOKAPOVIOTPA® 3anpewjaeT pacrneyaTKy pe3y/bTaTOB  M3MEpPeHWit, TO  MOJlydYeHHble, HO
HepacneyaTaHHble pe3y/ibTaTbl U3MepPeHWNA cnedyeT NCMONb30BaATb ANA TIUX UCMbITAHWIA.

50.101.3 Tpe6oBaHWS K N3MEPEHUSIM UHTEPBA/IOB

Warotosutens 8 SCMNIYATALUMOHHOW OOKYMEHTALIMW fomkeH npeaocTasnaTh
MH(OPMaLIMKO OTHOCUTE/IbHO Crocoba 06paboTKM M303MEKTPUYECKMX CErMEHTOB B npedenax
Komnnekca QRS. T. e. BK/IHOYAKOTCA 1M OHWU WM UCKNtOYakoTea 13 3y6uoB Q, R 1 S. OH fo/mkeH

0C0060 MOSACHWTb, BK/KOYAKOTCA MU n303neKkTpuyeckne yactm IKI B M3MeEpeHUs LAUTENILHOCTU
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COOTBETCTBYHOLLEro coceaHero 3ybua (cermeHT 1) nocne obwero HAYAA komnnekca QRS wm
nocne o6wero OKOHUYAHWSA atoro komnnekca (cermeHT K). Cm. pucyHok GG.3.

Ecnm unamepenns npoogaT Ha  3AMUCU ISKI, TO TOYHOCTb W3MEPEHWIA MpPOBEPSIOT
cresyroLym obpasom.

*50.101.3.1 TpeboBaHMSA K M3MEPEHUSIM abCONMKOTHBIX NHTEPBANOB U ANNTENbHOCTEN 3y6L0B

3TV W3MepeHns NPOBOLAT, UCXOAA W3 Pe3ynbTaToB U3MepPeHUiA rnobasibHbIX UHTEPBAIOB U
pavTenbHocTel 3y6uoB (cm. Tabnuyy HH.1) no kanMbpoBOYHbIM U aHaiuTuyeckum K.
JonycTumble CpefHWe 3HayeHUs pasHOCTeil rN06afbHbIX UTENbHOCTEA W UHTEPBAIOB U

M3MepeHnin aanTenbHOCTel 3y6uoB Q, R 'S npusedeHsb! B Tabnuue HO3.

Ta6nuuya 103 - JonycTumble CpPefHWE 3HAYeHUs W CpeaHeKBafpaTHYECKHC OTK/IOHEHMS
pasHoCTeR Ansa rnobanbHbIX MHTEPBA/IOB U ANNTENbHOCTEN 3y6LUoB Q, R M S no KannbpoBOYHLIM

N aHaMTuyeckum IKIK

N3mepeHne AonycTumoe cpearee shauenie cpcAHﬂﬁgZ,Z;gr:fcc KoC
pasHocTH, MC o
OTK/IOHEHWE pa3HOCTeN, Mc
AnTcnblocrb 3ybua P + 10 8
WHTepBan PQ + 10 8
OnutenbHocTb KoMnsekca OPS +6 5
NHTepsan OT + 12 10
OnvTenbHoCTb 3y6ua 0 +6 5
OnuTenbHocTb 3y6ua R d6 S
[AnuTensbHocTb 3y6ua S *6 5

KannbposouHble 1 aHamTuyeckne 3KI, nepeuncneHHble B Tabnuue HH.1, nogawoT B
ncnbiTyemblin  ANIEKTPOKAPANOIPA®: npu 3TOM npeanonaraeTcs OAHOBPEMEHHbIN COOp
[laHHbIX co Bcex OTBEAEHWI.

Ecnm KannbpoBouHble 1 aHannTuyeckne SKI BBOAST B cMCTEMY Nocne LuydpoaHanorosoro
npeobpasoBaHus no kabensm IJIEKTPOLOB (cM. pekoMeHAauuu B COOTBETCTBMM C
npuno>kenmem AA ana  BeoguMbIX OKI), TO WCMbITaHWA BbINOAHAIT NATb pas. Ecm
ANEKTPOKAPOVOIPA® noggepraloT WUCMbITaHUAM C  WUCMO/Mb30BaHWEM  LMCOPOBOro BXofa
nenbiTaTenbHblx IKI. TO uCMblTaHMe NPOBOAAT /Wb OAHOKPATHO. Pasmmums mexkay
pesynbTaTamMyi M3MEPeHUA U 3TaNOHHbIMWA 3HAYEHUAMW paccuUMThbIBAOT AM60 MO pesynbTaTam
OAMHOYHBIX UCMbITaHWiA, TM60 N3YCPEAHEHHbIX N0 NATY pe3ybTaTam MUCNbITaHUA 3HAYEHNIA.

[N Ka>KAO0r0 U3 U3MEPEHHBIX FN06a/bHbIX MHTEPeCcHoe (4 MTensHocTw 3ybua P. nHTepsana
PQ. annTensHoCcTY KoMnnekca QRS n nHTepsana QT) nonyyaTca 16 pasHocTein (pucyHkun GG.1 un
GG.2). [Mpu HaMMuMM  QYEBWAHOWA  MOrpelHOCTWM B OMNPefeneHUM  PenepHol  TOYKM
(HAYATO/OKOHYAHWME 3y'6ua P n komnnekca QRS n OKOHYAHWE 3ybua T) ncknouaT
PasHOCTU [NOBANLHOMO W MHAMBAZYanbHOTO WHTepBana Ana Kaxkaoro us OTBEAEHW.

[JonyckatoTcs Noo6HbIE UCKMHOUEHUS He Bonee [BYX penepHbiX TouYeK. 13 0CTaBLLMXCS pasHoCTel
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yAanalT [Be MakCUMasbHble OT CpedHero 3HayeHus (KpaiiHue 3HaueHWs) B Ka>KAOM U3MEpEeHWH.
BbluncnstoT cpegHve 3HauyeHUs M CpefHeKBagpaTMYecKne OTKIOHEHUS OCTaBLUMXCS PasHOCTEN,
KOTOpbIe HE JO/MKHbI NPEBbILATb JOMYCKOB, NPMBEAEHHbLIX B Tabmuue /03.

[nsa Ka>kgoro 13 usmepeHuin no orgensHomy OTBEAEHWIO pgnnTensHocTel 3y6uos Q, R
'S paccunTbIBalOT pasHocTy ana OTBEAEHWW I. /1. VI. ...V6 (ecnu 3y6Lbl NpUCy TCTBYIOT) Ans
BCEX Ka/MOPOBOYHLIX W aHanmTuyeckux IKI. nepeuncneHHblx B Tabamue HH.1. [onyckaeTcs
NCK/HOYEHNE Pa3HOCTER, 06YCNOBAEHHbIX MOTPELUHOCTAMM M3MEpeHUin He Oonee 4Yem B [ABYX
penepHbIX /MoYKax (CM. Bbile). 13 ocTaBLUMXCA pasHOCTeli cnefyeT yaaauTh ABe MakCUMalbHble
OT CpefHero 3HauyeHuss (KpailHMe 3HaueHus)) AN Ka>KAOro M3MepeHust. BbluucnstoT cpegHue
3HAYEHMA U cpefHEeKBaapaTUYECKME OTKIOHEHUS OCTAaBLUMXCS PasHOCTEN, KOTOPble HE AOMKHbI
MpeBbIWAaTh JOMYCKOB, NPUBEAEHHbIX B Tabmue /03.

*50.101.3.2 TpeboBaHMS K M3MEPEHNAM UHTepPBaIOB Guonornyveckmnx K

CTo0 (100) peanbHbix UcnbiTaTeNbHbIX (3anuceir) KT (13 cepum MAL_ mim MO/ u3 CSE-
“ceneoBaHui, NPUBELEHHbIX B Tabmue  HWN.2), JOMKHbI nojasaTbcsd  Ha
ANEKTPOKAPOVOIPA® (nm6o B uucpoBoit  chopme, nubo nocne  UMpoaHanoroBoro
npeobpasoBaHus) W  aHaM3MPOBATbCA WCMbITYeMOW CuCTeMOi  (CM. peKoMeHfauum B
COOTBETCTBUN C npunodkeHnem AA ans BeoguMbix IKI). Pe3ynbTaTbl M3MepeHwid cnegyeT
aHa/M3MpoBaTb COMNACHO CleayHOLWMM Npasuiam:

Mpy  Ha/mMumm  MOrPELHOCTW B TOYHOM  OMPeSeneHWM  PemnepHoii  TOYKM
(HAUAJTO/OKOHYAHWE 3y6ua P u komnnekca QRS un OKOHYAHWE 3y6ua T) uckiovaoT
PasHOCTU B MO/yYeHHbIX [106anbHbIX WHTepBaiax. JonyckaeTcs MCKIOUYEHWE pPasHOCTEN,
06YCNOB/MEHHBIX MOrPELUHOCTAMU U3MEPEHUA, He 60fee YeM B YeThbIpex penepHbiX Toukax. U3
OCTaBLUMXCA pasHOCTel cnedyeT yAanMTb [ABe MaKCMMa/lbHble OT CPefHero 3HaveHus (kpaiHue
3HAYEHNA) B Ka>KAOM W3MEPeHWW. BbluMCiAOT CpefHMe 3HaYeHUs U CpefHeKBaLpaTMyecKue
OTK/IOHEHUS OCTAaBLUMXCS PA3HOCTEN, KOTOpbIe He AOMKHbI NPEBbILLATL A0NYCKOB, NPUBEAEHHBIX B

Tabnuue /04.

Ta6nuua 104 - [onycTUMbIE CPEHWNE 3HAUEHUS 1 CPeIHEKBAAPATUYECKNE OTK/IOHEHNS

pasHOCTel A4S rNo6asbHbIX UHTEPBANOB U ANNTENLHOCTER G1onormuecknx K

[JonycTumoe cpefHee 3HayeHne Aonyctumoe
N3mepeHune y PeA CPCAHCKBaAParH4ccKoc
pasHocTun, MC
OTKJIOHEHMWE Pa3HOCTU, MC

AnnTenbHocTb 3ybua ¥ * 10 15

WHTepBan PQ + 10 10
AnuTenbHocTb KoMMekca QRS + 10 10

NHTepsan OT +25 30

*50.101.4  TpeboBaHWe K  NPeocTaB/eHUO  MHGOPMauUM  OTHOCUTENBHO
MOMEX0yCTORUYMBOCTYU
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W3roTosnTens B AKCMNYATALIMOHHOM OKYMEHTALIMW fomkeH npeaocTasnsThb
nHhopmauymio o KpuTepun, npumeHsemom B V3AENUI gns BbISIBNEHUS CUTHAIOB MUHUMATbHO
aMnnTybl.

Ecrm npefycMOTpeHbl M3MepeHWsi, TO WX YCTORYMBOCTbL K Bo3geiicTeuo LLYMOB
npueogaT B AKCIMNYATALMOHHOM AOKYMEHTALIMW cornacHo Tabauue 105.

Ta6nuuya 105 - W3meHeHMs B pe3ynbTatax W3MepeHWi, BbidbiBaeMble LUYMAMW Ha OKI

cornacHo Tabnuue HH.3

BbIsiBNEHHbIE U3MEHEHUS
O6uicc n3mepeHue Tun agAnTUBHOIO LWWyma CpefiHee 3HaYeHue, CpcHCKBapaTnyccKoc
MC OTKJ/IOHEHWE, MC
BbICOKOYACTOTHBIN LWYM
1lomcxa ¢ YacToTow
OnuTtenbHocTb 3ybua P nuTatoLLeii ceTn
Opeid (cmeLeHne)
6a30B0 NMMHUN
BbICOKOYACTOTHbI LLYM
1lomcxa ¢ 4acToTow
nuTatoLLeii cetn
[Opelid (cmeweHne)
6a30B0I MHUK
BbICOKOYACTOTHBIN LWyM
1lomcxa ¢ 4acToTow
WNHTepBan QT nuTatoLeli ceTn

[Opelith (cmeLeHne)
6a30BOW IMHUN

OnvTtenbHOCTb
komnnekca QRS

HecaTb 3anuceit IJIEKTPOKAPAVOIPAMM, ykasaHHbIXx B Tabnuue HH.3. nogaioT Ha
ncnbiTyembll /IEKTPOKAPANOIPAD:

a) 6e3 LLIYMOB:

b) NpUM HaMMuUMM BbICOKOYACTOTHOMO LIyMa CO CpeAHeKBaApaTWYHbIM  3HAYEHWEM
Hanps>keHns 25 MkB. chopMupyemoro B COOTBETCTBUK € pasgenom HH.3:

C) Npy Hanumm cuHycouganbHoi MOMEXI npombiwwneHHo yacToThl 50/60 IMuc pasmaxom
50 mKB;

d) np Hammumm APEM®A (CMELLEHUSA) 6a30Boii mmHMM ¢ yacToToii 0.3 Iy u
pasvaxom | mB.

Ecim 6uonornueckme SKIM nogatloT B cucTeMy nocne LMgpoaHanorosoro npeobpasosaHus
no kabenam 3JIEKTPOLOB, TO wucnbiTaHWs NPoBOAAT NATb pa3 (CM. pekomeHjauun B
COOTBETCTBUM C npunoXkeHnem AA gna eeogumblx OKIM). Ecnu SNEKTPOKAPAVOIPA®
NCMbITHIBAT C WCNOMb30BaHWEM LucpoBoro BBoga 6uonornveckmx 3KI. TO uchbITaHue
MPOBOAAT /MLLb OAHOKPATHO. BbIUMCAAIOT PasHOCTb MeXKAY N3MEPEHHbIM 3HAYEHNEM U 3HAYEHNEM
Ha BXofZe /M60 MO pe3ynbTaTam OfVMHOYHbIX WCMbITaHWA, AM60 MO YCPeAHEHHbIM MO NATU

MCNblTaHHbIM 3HA4YEeHNAM.
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[nsa ka>kgoro aiiga LLIYMA onpefenstoT pasHocTy MexKay namepeHuamu KT 6e3 LUYMA

n 3Kl ¢ LUYMOM, no KOTOpbIM paccuAThbIBAIOT WX CPeAHUE 3HAYEHUA U CPeLHeKBaapaTUYecKume
OTK/OHEHUA cornacHo Tabnuue 105. [lBa MakCMMaibHbIX OTKAOHEHWS OT CPEAHEro 3HAYeHus
(KpaiiHne 3HauyeHMs)  UCKIKYalT nepej NPOBEAEHWEM pacyeTOB CPEAHEro 3HauYeHWs K

CpefiHEKBAAPATNYECKOTO OTKOHEHUSI.

*50.102 ABTOMaTuMyeckas WuHTepnpetauma OKI  (gha  AHANNSVPYHOLW X
SNNEKTPOKAPONOIPA®POB)

Ecim B  OJIEKTPOKAPANOIPA®E  npefyCMOTpEH  peXuMM  aBTOMATMYECKOM
nHTepnpetaumn SKI, TO U3roToBUTENb B SKCMIYATALMOHHOW JOKYMEHTALMW nomxeH
NpeaocTaBnATb UHPOPMALMIO OTHOCUTENLHO TPeByeMbIX KO/IMYECTBEHHBLIX NOKa3aTenei TOUHOCTK,
YCTaHOB/IEHHbIX B HACTOALLEM pasfene.

50.102.1 OnpefeneHne  KOMMYECTBEHHbIX —MOKasaTesieli TOYHOCTU B PeXuUMe
aBTOMaTUYeCKon uHTepnpetaumm K

B HacTosweM nyHKTe 6yAyT AaHbl MOACHEHUSA YETbIPEM OCHOBHbLIM MOKa3aTensiM TOYHOCTU.

Ta6nuua 106 - Tabnmua UCXOA0B UCMbITAHWIA

VICTUHHBIN AMarHo3 Pe3ynbTaTbl NeHbITaHUH I'Ipe,qnonaraeTCH, yTo
«Hopma» «[MaTonorma» o

«Hopma» ™ Fp UCTUHHBIA anarHo3 ana NMAUUNEHTA

«Matonoruz> FN 1P M3BECTEH («MCTUHa»). VIHTepnpeTaums

(knaccutmkaums) amardosa no 3KIT Ha3biBaeTCA WCMbITaHWEM. [N8 ONMCaHWUs XapakTepUCTUK
UCMbITaHWIA (M, COOTBETCTBEHHO - CUCTEMbl aBTOMaTUYecKol uHTepnpeTauum 3KI) npumeHstoT
cnegyrowme o6o3HaveHus (cm. Tabnuuy 106):

a) «HOpMa», MPaBWbLHO K/IACCUGMLMPOBAHHAA KaK «HOPMa», Ha3blBaeTCA «UCTUHHOM
HopMoiA» (TN);

b) «HOpMa», HempaBW/bHO KNacCUPULIMPOBAHHAA KaK «MaTo/orus», HasblBaeTCA «0XHOM
nartonoruein» (FP);

C) «MaTonorns», HenpaBUIbHO KNaCcCUULMPOBAHHAA KaK «HOPMa», HA3blBAETCH «/IOXHOM
HopMoii» (FN);

d) «natonorus», MPaBUILHO KIacCU(ULMPOBaHHAA KakK «MaToforus», HasblBaeTcs
«UCTWUHHOW natonoruei» (TP).

Mo gByM (MM HECKONbKUM) FpymnamM KpUTEpPUEB PacCUMTLIBAOT CNeAYIOLLMEe NOKa3aTeNu:

a) UyBCTBATENBHOCTb: BEPOSTHOCTb TOr0, 4YTO «UCTUHHAs naTonorus» OyaeT
VHTEPNPeTHPOBaHa KaK «NaTonorns»:

YyscTBuTensHocTh = [TP/(TP + FN)] /00 %
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MpumcuyaHnc - TepMUH «4yBCTBUTENHOCTb» B 3TOM MYHKTE W B CBA3aHHBIX C HUM TPeboBaHWsX 03HauaeT
«YyBCTBUTENLHOCTb NpU MHTepnpeTaumn SKIM», nostoMy ero Hc cnegyet nytatb ¢ TepmmHoM «HOPMAJIBHAA
UYBCTBUTEJIbHOCTb», onpegeneHHom B 2.120, unm ¢ TepmMuHom «H4YBCTBUTEJIbBHOCTb», onpefeneHHoM B
2.125;

h) cneundmyHOCTb:  BEPOSTHOCTbL  TOr0. YTO «UCTWHHAA  Hopma»  6ydeT
VHTepnpeTupoBaHa Kak «HopMax:

CneupdpmyrocTs = [TN/(TN + FP)] 100 %

MpumeyvaHue - CornacHo Tabnuue 107, nokasaTenb «CrELUUYHOCTM» ABASETCA MOKasaTenem
«YYBCTBUTENIbHOCTU» MPU «HOPME»!
c) [MMosnTuBHas nporHocTuyeckas LUeHHOCTb (P*): BepoATHOCTb TOro, u4TO
KnaccudmumpoBaHHas «naTonorus» SBNSeTCA Ha CamMOM AEeNe «UCTUHHOW NaTonornein.
P* =[TP/(TP + FP)] 100%.

MpuBeseHHOe Bbille NOACHEHWE MOXET 6biTb 0606WEHO NYyTeM 3aMeHbl TEPMUHA «HOpMa»
Ha «OTpULATENbHbI/ pe3ynbTaT», a TEPMUHA «NATONOIMA» - Ha «MONOXUTENbHbIN pe3ynbTaT».

50.102.2 MpepocTaBneHne MHGOPMaLMM OTHOCUTENBHO 061acTM  Npeanonaraemoro
NMPUMeEHeEHUA

W3rotosutens B KCMAYATALNOHHON AOKYMEHTALIVMU fonxkeH npesocTaBasTh
MH(pOpMaLmnio OTHOCUTENbHO o06nacTu npegnonaraemoro npumeHeHuns AHANN3IVNPYIOLWEIO
ONEKTPOKAPANOIPA®A. 3Ta uH(poOpMmauuMs A[OMXKHA BKAYaTb B Ccebsa onucaHue Bcex
0CObBeHHOCTeN npeAnonaraeMoro UCNoOMb30BaHUA (HO He OFpaHNYNBaAACH 3TUM), TaKUX Kak;

a) o6nactb (06n1acTM) AMArHOCTWYECKOrOo MPUMEHEHUS, AN KOTOpbIX NpeAHa3HavaeTcs
SNIEKTPOKAPANOIPA® (Hanpumep, 418 MacCOBbIX 06Cnef0BaHNA HAaCeNeHUsA N BbIABEHNA UL,
C HapyweHUsMWU CcepAeyvyHON [eATenbHOCTW, ONpeAeNeHUs OCTPOro WHGapkTa Muokapga u
MeMnYecKoin 6onesHn ceppua, hasbl MWEMUYECKOn 60ne3Hn npu 6018X B rpyau nauvmeHTOB U T.
),

b) rpynna (bl) HaceneHus, Ans KoTopoit (bix) npegHasHadaetca AHAJIU3UPYHO LN
ONIEKTPOKAPAVOIPA® (Hanpumep, B3pOC/ble, AeTU, HOBOPOXAEHHbIe U T. fi.), C ONpejeneHnem
BO3PACTHbIX FpaHuL AN8 KaXol rpynnbl HACeNeHUs, r4e 3T0 NPUMEHUMO;

c) MecTa, B KOTOPbIX npeanonaraetcs 1ncnonbL30BaTh AHAJ‘IVI3I/IPy}OLLI,I/II7I
ONTIEKTPOKAPANOIPA® (Hanpumep, B 60nbHMUE, B 0ObIYHOW MNONUKIANHWKE, BHE GO0NbHULDbI,
Hanpumep, B aBTOMalW MHe CKOPOI nomowu, Npy NOMOLWK Ha AOMY U T. 4.);

d) c 0co6bIM BHMMaHWEM K TOYHOCTU MPOrpaMmbl MHTEPNpeTaLMOHHOFO aHann3a AaHHbIX B

AHANVN3VNPYKOLWEM 3NEKTPOKAPANOIPA®E (Hanpumep, BbICOKOCMELUDUYHBIX NPOrpamm.
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npefHas3HauyeHHbIX A7 NauMeHTOB C ManbiM YPOBHEM PUCKA; BbICOKOYYBCTBUTENIbHBIX MPOrpaMm
NS BbIABMEHWS HapyLUeHW/A CepAeyqHON [eATeNbHOCTY Y MAUMEHTOB C  BbICOKMM  PUCKOM
KapAMOIornyeckux 3ab0n1eBaHw, nporpavm co cbanaHC1pPOBaHHOV
YyBCTBHTE/IbHOCTBIO/CNELHDUYHOCTLIO U T. 4.).

Ecnn  AHANVBUPYIOWMI  SNEKTPOKAPAVNOIMPA®  o6najaeT  HECKOMAbKAMM
061aCTAMM  MPUMEHEHWS C  Pa3fIMYHBIMW - XapaKTepUCTUKaMW, TO [O/KHA MpPefsocTaBAaThCA
MHAOPMaLIMA OTHOCUTENbHO BCEX 06/1acTell MPUMEHEHNS U UX XapaKTepPUCTHIK.

50.102.3 TOYHOCTb KOHTYPHbIX (MOP(ONOrNYECKNX) [MArHOCTUYECKUX WHTepnpeTa-
LIMOHHbIX 3aK/TH0UeHNI

*50.102.3.1 basa gaHHbIX SKI™ 4N KOHTYPHOro aHanm3sa

SNEKTPOKAPANOIPAMMBI ansa NCMbITaHWIA AHATM3NPYIOLEIO
QNIEKTPOKAPONOIPAD®A  [O/MKHbI  CHMMATLCA C  MauMEHTOB C  KapAvOIOrmyecKumMm
3ab0neBaHMAMM U 6e3 HUX B 06nacTh npumeHeHns SJIEKTPOKAPOMOIMPA®A. MpenmyLlecTso
npyv 3TOM [O/DKHO OTAaBaThCA naumeHTam, Yok OKIT 6Obinv aHanornyHbl SKI ¢ OCHOBHbLIMM
HapyLUeHVAMI CEepAeYHON AeATeNbHOCTM AAA rpynnbl (Fpynn) HaceneHwus, A KOTOPOH(bIX)
npegHasHayveH SJIEKTPOKAPONOIPA®.

MpumeuvaHune - W3roToBUTeNto HC TpebyeTcs BKIOYATb B KOHTYPHYIO AMArHOCTMUECKYH 6a3y AaHHbIX

OKI ¢ HapyLeHUsIMU CepAeYHOli AesTeNbHOCTU, VMEHLWMMM HU3KYK PacnpoCTPaHEHHOCTb Cpeau o6cnesyemMoi
rpynnbl  HaceneHnsi, OfHAaKo u3roToBuTento B IKCMIYATAUMOHHOW [OOKYMEHTALIMU  Heo6xognmo
npegocTaBNsATb MHHOPMaLMIO OTHOCUTENIbHO TeX HapyLUeHWIn cepAeyvHOn [esiTeNIbHOCTWU, KOTOPble HC BK/IKOYEHbl B
yKaszaHHy0 6a3y AaHHbIX.

3Kl HOpMbl  OOMKHbI  COAepXKaTb  AMArHo3, MOATBEPXKAEHHbIA  OGLLEMPUHATLIMA
KMHUYECKMM  METOfaMn NS YCTAHOBNEHWS  OTCYTCTBMS  3ab0feBaHWUA, B OCOGEHHOCTU
Kapavonornyecknx. JITUMU  MeTodaMu  MOTyT OblTb PYTWHHblE BpayebHble  UCCefoBaHus,
OTCYTCTBME CMMMTOMOB KapAMOMOrM4yeckux 3aboneBaHUli M OTCYTCTBME B aHaMHe3e /106oro
M3BECTHOrO 3a60/1EBaHNS, MEIOLLENO BO3AENCTBME Ha (DYHKUMW MM mMopdonoruio cepaua. Takoke
npu HeoBXOAMMOCTU MOFYT MCMOb30BaThCA W Apyrue MeTodbl ANA MOATBepXAeHWs [uarHosa
KapAMonormyeckoro 3aboneBaHusl, Takne Kak, Harmpvumep, npoba Ha TOMepaHTHOCTb K (13MYecKoi
Harpyske. M3rotoButenb [JO/KeH MPefocTaBfTb  MH(OPMALUIO  OTHOCWUTENIbHO — CPeAcTs,
NPUMEHSIEMbIX 4151 OnpeseneHns 1 Bbibopa Hopmbl KT, NCNOMb30BaBLLEKCA NP UX UCTIbITAHUSX.

3Kl nauMeHTOB C KapauonornyecKMmmu 3abo/eBaHMsSIMK, WUCMO/b3yeMass Mnpu MpoBepKe
ToyHocTn AHAJTMINPYHOLWEIO S/IEKTPOKAPONOIPADA, pgomkHa 06nadaTb UCTUHHBLIM
[ANarHo30M, MOATBEPXKAEHHbIM  NpUeMaeMbIMA  (HE3NEKTPOKapAMorpaMyecknMmn) — MeTogamu.
M3roToBuTeNb JOMKEH MPeAOCTaBNATb WHGOPMALMIO OTHOCUTENbHO 3TUX METOLOB (Hanpumep,

METOfa KaTeTepusaumn cepaua, aHrmorpaduy, axokapavorpadum, pyrux MeTOAOB BU3yasn3aLuu.
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MCMONb30BaHWA KapAMO3H3MMOB U T. 4.), NMPUMEHSAEMbIX NS YCTaHOBMIEHUS WCTUHHOIO AMarHosa
[N NauneHToB, Ybk SKIT MCnonb30BaUCh NPU UX UCTIbITAHNSX.

JomxHa Takke NpefocTaBnaTbCs MHPopMaLma oTHOCUTeNbHO Yncna SKI. ncnbIThIBaeMbIX B
KaKOO0l [MarHoCTUYeCKOW KaTeropuu, rpPynmnoBbIX CTAaTUCTUYECKMX MOKasaTeneli  (CpegHux
3HAYEHNI A WU CTaHAAPTHbLIX OTKAOHEHWI, MPOLEHTHOrO COAepXXaHus U T. A.), AemorpatmnyecKmx
xapaktepuctuk NMALMEHTOB, TakMx Kak BO3pacT, Nof. paca U T. f., a Takke NoApo6Hble CBeAEHNS
OTHOCMUTE/IbHO HE3NEKTPOKapAMOrpamuecknx CpeacTB, WMCMOMb30BaBLUMXCA AN MNOATBEPKAEHWS
KapAmonormyecknx 3abonesaHuii.

[NA HeKOTOpbIX KaTeropum Kapamonornyeckux 3abonesaHwii (Hampumep, HOPMbI, CTapbiX
WH(aPKTOB MMOKapaa, rmnepTpodirn >KenyaoukoB) MOXET MCMO/b30BaTbCA AMarHocTnyeckas 6asa
JaHHbIX CSE.

50.102.3.2 TpeboBaHMA K NPeAoCTaBeHNI0 MHGOPMaLMM OTHOCUTENbHO AMarHOCTUYECKMX
VHTEPNPeTaLMOHHbIX 3aK/HOYEHWI

M3rotoBuTteb B SKCMIYATALIMOHHOW JOKYMEHTALNN K
AHANMNINPYHOLWEMY QONIEKTPOKAPAVOIPA®Y pomkeH nNpeAocTaBnsaTb  MHGOpMaLmio
OTHOCUTENIbHO  ClIefyHoLmX KO/IMYeCTBEHHbIX nokasateneli AN AUArHOCTMYECKMX
VHTEPMPeTaLMOHHbBIX 3aK/H0UEHUIA, 0 BOSMOXHOCTY Bblfaun KOTOPbIX 3aAB/ISET U3rOTOBUTENb:

a) YYBCTBUTENbHOCTb, CMEUMPUUYHOCTL U MOMNOXMUTENBHO MPOrHOCTUYECKOE 3HAYEHUE BCEX
OCHOBHBIX ANarHOCTUYECKUX MHTEPMNPETALMOHHBIX 3aKMOUEHWI;

b) YyBCTBUTE/MLHOCTb, CMELUPUYHOCTL U MONOXMTENIbHO MPOrHOCTUYECKOE 3HAauyeHue Ans
6onee MOAPOOHBIX ANArHOCTUYECKUX MHTEPMPETALMOHHLIX 3aKNHOUYEHU, 0 BOSMOXHOCTW Bblgaum
KOTOpbIX 3asBfISET W3rOTOBWTENb. Hampumep, ecnv W3roToBWUTeNb 3asBNSET O BO3MOXHOCTU
OnpefeneHnst MecTOMOMOXKEHNUS! MH(apKTa MUOKapfa, Takoro Kak MepegHwii, nepefHeb0KOBOM,
OOKOBOW, HVDKHWIA, HDKHE3aAHUIA U T. 4. WH(APKT, TO MOKasaTeNn TOUYHOCTW OnpedeneHns Mecta
MH(apKTa Takke CnedyeT YKasblBaTb, MOMUMO BbISIBNIEHWA CAMOI0 MH(apKTa MMoKapaa.

I'Ipmmeanme - ﬂ.l‘lﬂ ANArHOCTUYECKNUX UHTepnpeTaunMoOHHbIX 3aK/IIOYEHNII OTHOCUTENbHO HapyLlleHnn
CepAEHHOﬁ [EATENbHOCTU Yy HaceneHunsa c HU3KOM pacnpocTpaHeHHOCTb 3TUX HapyLLIEHI/II?i N3roTOBUTENIO HC crefyeT
npeaocTaBnATb I/IHdJOpMaLI'I/IIO OTHOCUTENIbHO KOJIMYECTBEHHbIX MOKasaTeneil TOUHOCTU 3TUX 3aKJ‘I}O'-IeHI/II7I, 0fHaKo
nsrotoButento B IOKCMIYATAUMOHHOWM [JOKYMEHTALIMM  Heo6X0fMMO  MpefocTaBAsiTb  CBeAeHUs
OTHOCUTE/IbHO TeX 3aKmoquv||7|, B KOTOPbIX OTCYTCTBYHOT KO/IMYECTBEHHbIE NOKa3aTeIM TOYHOCTU.

Ecom  AHANMBUPYIOWM  SNEKTPOKAPAVNOIMPA®  o6najaeT  HECKOMbKAMM
06n1acTAMMU NPUMEHEHUA C Pas/IMYHbIMU XapakTepucTvkamm (cm. 50.102.2), TO W3roToBUTENb B
SKCMNYATALIMOHHON  NOKYMEHTALIMW  pgomkeH  NpefocTasnaTs — MHBOPMAaLMO

OTHOCUTENTbHO KOMMYECTBEHHbIX NMOKAa3aTeNeil TOUHOCTH onsa Ka)KAOVI obnactu NPUMEHEHNA.
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[ins Kakaoi AnarHocTMueckoii SKI-kateropum nsrotosutens B AKCM/TYATALIMOHHOM
OJOKYMEHTALUWMW Takke [o/mKeH nNpefocTaBnsaTb MNOAPOOHble  CBEEHUS  OTHOCUTENbHO
He3/1eKTPOKapAHOrpauyecknx MeTOLOB TMOATBEMKAEHNS KapAWOIOrMYecKUX AMarHo30B, uucrne
nenbityeMblx 3KI M nokasatensax rpynnoBoli CTAaTUCTMKM U [AeMOrpamueckux CBefeHWin o
MAUMEHTAX, Takux Kak BO3pacT, nos, paca nTt. 4,

SNNIEKTPOKAPANOIPAMMDI cOOTBETCTBYHOLMX AMArHOCTUYECKUX KaTeropuii u3 6asbl
JaHHbIX AN KOHTYPHbIX AnarHocTuueckux 3K JO/KHbI NO4aBaTLCA B aHa/I0r0BOM MK LMKPOBOA
topme Ha wucnbityembii SJIEKTPOKAPANOIPA® (cM. pekomeHgauuu B COOTBETCTBUM C
npunoxeHvem AA ans  Beogumbix  3KI). [ns  Kaxgoi AMarHOCTUMYECKOW — KaTeropum
OMarHOCTUYECKME 3aK/HOYEHNS CUCTEMbl ClefyeT MNOABITOXMBATL WM M3 O0OLWMX MOoKasaTenei
orpefensTb 3Ha4YeHUs YyBCTBUTENIHOCTU U Cneuu@uuHocTU. Ecnm n3 oauHouHbix SKIT nonyyatot
HECKO/IbKO WHTEPMNPETALMOHHBIX 3aKMOUYEHWA, TO BO BHWMaHWE [AO/MKHO MNPUHUMATBLCS TO/bKO
3aK/1H0YeHME C NanBbICLUMM YPOBHEM [OCTOBEPHOCTM (TOUHLIM, MPEANONaraeMbiM UN BEPOATHBLIM).

PekoMeHAaLMM MO OLEHKe AWAarHOCTUYECKMX 3aK/HOYEHWA W NPOBEAEHWUIO UCTbITaHWUIA
npueefeHsl B [1], rae onvcaH mMeTog, ucnonb3yemblii B CSE-npoekre.

dopma NpefocTaBneHns AaHHbIX OTHOCUTENIbHO KOMIMYECTBEHHLIX MOKasaTeneil TOYHOCTU

npueeaeHa B Tabnuue 107.

Ta6nuya 107 - dopma NpesocTaBneHNst fJaHHbIX OTHOCUTEIbHO KOMIMYECTBEHHBIX MOKa3aTenei
TOYHOCTW AMArHOCTUYECKUX MHTEPNPETALMOHHbLIX 3aK/HUEHNI

Yucno I(0TUTMBHOC
[narHocTnyeckas YyBCTBUTENIBHOCTD. CneunguyHoCTb.
MCNbITYeMbIX NPOrHoOCTMYecKoe
KaTeropus % %
OKI™ 3HayeHue, %
HOPMA X

CTapblii MHapKT MUOKapaa
OcCTpbIi MH(APKT MUOKapaa
OcTpas vwemua mmokapgal
HecTabunbHas CTeHOKapAns
BeHTpuKynapHas
runepTpodus
50.102.4 TOYHOCTb MHTEPMNPETALMOHHBIX 3aK/THUEHNIA O CEPAEYHOM PUTME
*50.102.4.1 Basa faHHbIX MO CepfeYHbIM pUTMam
SNEKTPOKAPANOIrPAMMAMW ans MPOBEPKM TOYHOCTU 3aK/HOYUEHUIA O CepAeyHbIX
putMax Ao/kHbl 6biTb 3KIT, penpeseHTaTUBHble A8 [aHHOW LENMEBOA rPynnbl HaceneHus.
MopobHas 6asa AaHHbIX AO/MKHA CofepXaTb Mo KpaiiHeli mepe 1500 SKIT ¢ CMHYCOBBLIMK pUTMamm,
CVMHYCOBO GpafimKapaueil, CUHYCOBOI Taxmkapameid v T. 4., a Takwke 100 3KI ¢ dgumbpunnaumeii
npegcepanii - (MepuaTenbHOn  aputmumeld). JOMKHbI  NPeANPUHUMATECA  Mepbl MO BK/IHOYEHUIO

npuemnemoro umcna IOKI € CUHYCOBbIMW W HCCWMHYCOBBIMH PWUTMamK, COOTBETCTBYHOLLETO
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pacnpocTpaHeHHOCTU 3abofeBaHUiA Yy HaceneHWs, 417 KOTOpPOro nNpefHasHayeH [daHHbIA
SJIEKTPOKAPONOIPA®D.

3Kl gna [ppyrnx OCHOBHBIX KaTeropuili CepaeyHbiX PUTMOB (Hanpumep, TpeneTaHus
npeacepaniA, TaxnKapaumn nNpeacepanii, CTUMYIMPOBAHHLIX PUTMOB, aTPUOBEHTPUKYNAPHLIX PUTMOB
NT. 4.), 06 NHTeprnpeTaLmumn KOTOpbIX 3asB/SET U3rOTOBUTENb, CNEAYET BKKOYATh B 3Ty 6a3y faHHbIX
B KOMMYeCTBax, NPOMOPLMOHANbHBIX PACNPOCTPAHEHHOCTU 3TUX HapYLUEHWA CepaeqyHoro putMa B
o6crnefyemMbIX rpynnax HaceneHus.

AHA/IOTMYHO, €CAM  M3rOTOBUTENb  3adBNSET O MOAPOGHONM WMHTEprpeTauuyM Takoro
KnaccugmkaTopa puTMOB, Kak, Hanpumep, aTpMOBEHTPUKYNApHaa 6nokaga (AV) nepeoil 1 BTOPOIA
CTEMeHeN, aTPNOBEHTPUKYAPHas AMccoumaums, NpexaeBpeMeHHble NpeacepaHble KOMMIEKChl W T.
4., 9Kl paHHbIX KaTeropuii Takke CrefyeT BK/IOYaTb B JOCTATOMHOM KOMMYeCTBe B 3Ty 6asy
[aHHbIX.

MpumeuaHune - WsrotoBuTeNnto Hc TpebyeTcss BkIoYaTb KM ¢ cepAevHbIMU pUTMaMu, WMEOLLMMU
HU3KYHO pacnpocTpaHeHHOCTb cpean 060ne,u,yeM0|7| rpynnbl HaceneHuna. OA4HaKo N3roToBUTENIO B
3KCMNYATALUMOHHOM JOKYMEHTALL/W Bce e HE06X0AMMO NPeaocTaBNATh MHAOPMALIMIO 0THOCUTENLHO Tex
CepAeYHbIX PUTMOB, KOTOPbIE HC ObININ BK/HOYEHbI B YKa3aHHY0 6a3y AaHHbIX.

«CTUHHBIV» puTM 3Tux 3KI («30/10TOW CTaHAAPT», WCMOMb3YEMbI A1 CPaBHEHWS
ToyHocTn AHAJT3VPYHOLLEITO 3/IEKTPOKAPOMOIPA®A) [fomkeH MoOATBEpXAATbCA MO
KpaiHeli mepe OAHWM OOYYeHHbIM KapAMOMoroM, Creuuanm3npyowmMes B 0671acT HapyLLEeHWIA
CepAeyHbIX PUTMOB, MOC/e TLLATENIbHOro aHasm3a puTMa Npyu O4HOBPEMEHHON 3anuncK Mo KpawiHei
mepe aByx OTBEAEHWIA OKI, noKasblBalOWMX aKTUBHOCTb paboTy NpeAcepauii (Hanpumep.
OTBEAEHWI 11 V1) B TeueHue He MeHee 10 c.

50.102.4.2 TpeboBaHMe K MNPefoCTaBNEHUIO  MH(OPMaUMM  OTHOCUTENILHO TOYHOCTU
NHTEPPETALMOHHbLIX 3aK/TKOYEHUM O CEPLEYHOM pUTME

M3roTtoBuTens B SKCMNYATALMOHHOW JOKYMEHTALUWNA K
AHATM3NPYROLWEMY 3/IEKTPOKAPAVOIPA®Y pomkeH MpeaocTaBnsTh  MHGopMaumio
OTHOCUTENbHO CNeAYHOLLMX KOMMYECTBEHHbLIX MOKasaTeneli A pasnyHbIX KaTeropuii cepaeyHbixX
pWUTMOB:

a) YyBCTBUTENIbHOCTb, CMELUPUYHOCTL U MONOXUTENBHO NPOrHOCTUYECKOE 3HAYeHue AN
CVHYCOBbIX PUTMOB Y MepLiaTeNbHOW apuTMunK;

b) YyBCTBUTENbHOCTb, CMNELUPUUYHOCTL U MONOXKUTENBHO MPOrHOCTUYECKOe 3HaYeHue ans
BCEX OCHOBHbIX KaTeropuii  CepAeyYHbIX PUTMOB (Hampumep, TPeneTaHUs Npefcepawi,
CTUMY/IMPOBaHHbIX PUTMOB, >KE/YAOYKOBbIX PUTMOB, BEHTPUKYNSIPHbIX PUTMOB M T. f4.), 00

MHTEepnpeTaummn KOTOPbIX 3aABNAET U3rOTOBUTENb;
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c) YyBCTBUTE/IbHOCTb, CMELMUMPUYHOCTL U MONOXKMUTENLHO MPOrHOCTUYECKOE 3HAaYeHWe /1A
Cneyma/ibHbIX KaTeropuii cepaeyvHbIX PUTMOB (Hanpumep, aTPUOBEHTPUKYNSPHON 6nokaabl (AV)
BTOPOI CTeMeHu, aTPUMOBEHTPUKYNSipHas guccoupaums u 1. 4.), 06 MHTeprnpeTauum KOTOpbIX
3asB/AET U3rOTOBUTEb.

Mpu mey aHuc - [lpu Bblgaye ANarHOCTUUECKNX MHTePNPeTaLMOHHbIX 3aK/0UYEeHUA No cepfieyHbIM puTMam
C HWTKOI pacnpoCcTPaHeHHOCTbI TTUX HapyLIeHWIA B WCCMeJ0BAHHOW MNONyNsiuMW WU3rOTOBUTENHD He crefyeT
npeaocTaBnATb MHCbOpMaLI,I/IIO OTHOCUTE/IbHO KOJIMYECTBEHHbIX MoKasaTeneldi TOYHOCTU 3TUX 3aKNHUEHWUA, 0AHaKo
M3roToBuUTE/Nb B 3KCI‘I!‘IYATALI,I/IOHHOVI AJOKYMEHTALWW fonKeH NpeaocTaBnsATb CBEAEHUA OTHOCUTENbHO TeX
3aK/Il0YEHN, B KOTOPbIX OTCYTCTBYHT KO/MMYeCTBEHHbIE NOKa3aTe/ I TOYHOCTU.

B 3KCM/YATALMOHHOW AOKYMEHTALIMW u3roTosuTeNb [O/MKEH NPefoCTaB/isTh
MHopMaLmio oTHocuTeNbHO umcna JKIT, KOTopble MCNOMb3YKTCA MU UCMbITAHUAX B KaXaol
KaTeropum CepaeyHbIX PUTMOB, FPYMMOBbLIX CTATUCTUYECKUX MOKasaTeneil (CPeaHUX 3Ha4eHWid u
CTaHAapTHbIe OTK/IOHEHWs, MPOLEHTHOM COAepXaHWU W T. A.), AeMorpamyeckux nokasatenei
MAUMEHTOB, Takux Kak Bo3pacT, Mnon, paca u . 4.

ANIEKTPOKAPANOIPAMMDbI 13 6asbl AaHHbIX AN CEepAEYHbIX PUTMOB  AO/MKHbI
nojaBaTbCs B aHaN0roBoi Unn LndpoBoii opme Ha ncnbityembli SJIEKTPOKAPAVIOIPA® (cm.
AA3 npunoxeHus AA pgna  BBogumbiX OKI). 3ak/oueHue M0 CepAeYHOMY  pPUTMY,
cthopmmpoBaHHoe JIEKTPOKAPANOIPAPOM, JOMKHO 6bITb CPABHEHO C «UCTUHHBIM» PUTMOM
ona paHHoro OKIT. YyBCTBUTENLHOCTb UM CMELMMUYHOCTL CrefyeT paccyuTbiBaTb OTHOCUTENbHO
CWHYCOBOr0 pWUTMa, MEPLATENIbHOR apuTMWM U APYTUX BUAOB apUTMUK, O BbISBAEHUM KOTOPbIX
3asB/SET U3rOTOBUTESb.

dopma NpegocTaBneHnst CBEAEHWNIA OTHOCUTENBHO KOIMYECTBEHHbLIX MOKAa3aTeneil TOYHOCTU

onpeaeneHns cepaeyHbIX puTMOB NpuBeaeHa B Tabnuue 108.

Ta6bnuua 108 - opma  NpeAocTaBneHWs CBEAEHWA OTHOCWTENbHO KOMMYECTBEHHbIX
rMokKasaTesieil TOYHOCTW OMNpeaeneHns CepaeyHbIX pUTMOB
Yncno 11031TMBHOC
[unarHoctunyeckas UyBCTBUTC/ILHOCTb, CncuundHYHoerb,
nenbITyeMbIX 0 9 NPOrHoCTNYeCKoe
KaTeropua 3K % & 3Hauenue. %
CVHYCOBbI pUTM X

MepuarenbHas apuTMus
TpeneTaHue npeacepanii
CTMynupoBaHHble PUTMbI

51 3awuTa OT NPeACTaBAAOLNX ONACHOCTb BbIXOAHbIX XapaKTepUCTUK

JononHeHwne



MOCT IEC 60601-2-51-2011

51.101 OTBEAEHWA

51.101.1 TonsapHocTb NMPOBOAOB MALIMEHTA

B npsMoyronbHoi  cucTemMe  KOOpAMHAT — BO3pacTaHWe BPEMEHW  MPOUCXOAUT B
MONOXUTENbHOM HanpaBfeHWM ock X, MOMOXUTENbHOE OTK/IOHEHWE 3aruCU - B MONOXUTENILHOM
HarpasneHun ocu Y. Korja CUrHan nocToaHHOro Toka nogaetca Ha S/IEKTPO/bI OTBEAEHUN,

yKaszaHHble B Tabnumue 109 (cMm. pucyHok 102).

Ta6nuua 109 - CoepuHenune SJIEKTPOLOB ans kaxgoro OTBEAEHNA

MonoxuTenbHbIi OduuaTcNbHbIH
OTBEAEHWNE 3NEKTPO/, 3NIEKTPOJ,
1 L R
1l F R
11 F L
Vi<=1...6) Ci(l=1..6) L.RF
-aVR4 L.F R
aVR R L.F
avL L R F
aVF F R. L

‘ Tak>Xe MOTYT UCMO/b30BaTLCA U Apyrue oTpuuartensHble AJIEKTPOAbI.

CooTBeTCTBME NONAPHOCT W NPOBEPAIOT MO pe3ybTaTaM N3MEPEHUIA.

MonspHocTb Apyrux OTBEAEHV MALVEHTA ykasaHa B npunoxenun CC.

*51.101.2 NMEPEK/TKOYATEJ1Ib OTBEJEH I/II7I/Bb|60p OTBEAEHWA

Nins fseHaguatv ctaHgapTHeix OTBEAEHWIA n gna OTBEAEHUA no dpauky cneyet
MCNOMb30BaTh HOMEHKNATYpPY, NpeAcTaBneHHyto B Tabnuue 110.

Co0TBeTCTBWE OTBEfEHN A MPOBEPSKOT MO PE3y/bTaTaM M3MEPEHNIA.
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Tab6nuuya 110 - OTBEAEHWA 1 nx HAEHTUC )HKaLHA (cucTema 0603HavYeHU i n onpegeneHns)

Kog 1
OTBEAEHWNA OnpegeneHne* HanmeHoBaHve OTBEAEHNA
Cuctema
0603HayeHNn"1
1 1=L-R
Il INH=F-R bunonapHbic OTBEAEHWNA 0T KoHeuHocTel
m H=F-L (OTBEAEHWSA 0T KOHeYHOCTEl No JAHTXOBCHY)
avVR aVR=R- (L + Vyi YcnneHHble OTBEOEHWA no Monbabeprepy
avL aVL=L- (R+F)2 (OT ogHoro us OJIEKTPOJOB Ha KOHEYHOCTSX [0
PE®EPEHTHOW TOUKW no Monbabeprepy)
avF aVF=F- (L +RV2
\Y| vi-cl-ClI
V2 V2=C2- CT YHunonsapHsle rpygHsle OTBEAEHWA no Bunbcony
V3 V3=C3-CT OT ogHoro w3 JJIEKTPOAOB Ha rpygHoil KneTke [o
LIEHTPA/IBHOW TOUKW MO BUILCOHY (CI)
CT=(L+R+FV3
V4 V4=C4-CT
V5 VS=C5- CT
V6 V6=C6- CT
V, V»=0.610A -0.171C-0.7811
S Vy= 0.655F + 0,345M - 1,0011  OpToroHanbHble BekTopHble OT BEAEHNA (OTBELEHWA no
dpaHKy, cM. pucyHok 101)
vV, V, =0,133A +0.736M + 0,2641

-0.374E -0.231C
*Apyrac OTBEAEHUNSA 1 nx ngeHwdukatopbl npusegeHbl B npuaoxeHun CC.

b OnpegeneHns faHbl WUCXOAS W3  airebpavyecknx COOTHOLLEHWIA B MPeANOIOKEHNN, YTO WAEHTUDUKATOP
OTBEAEHWNSA npeactaBnseT coboit HanpsixeHue, BocnpuHnumaemoe /IEKTPOAOM no OTHOLLEHMIO K Hayany oTcyeTa.
3T anrebpanyeckne COOTHOLUEHWSI MpeAcTaBfieHbl B Takoi (popme, UTO pe3ynbTaT OCTaeTCs He3aBUCUMbIM OT
noTeHumana BblOPaHHOM Touku oTcyeTa (cM. Tabnuuy 105 A1 03HAKOMJIEHUSI C MepevyHeM WAeHTU(HUKATOPOB

3NEKTPOAOB).

*51.101.2.1 MuHUMa/IbHO fonycTUMas KOH(Urypaums oTBefeHNN

B OAHOKAHA/IbBHOM 3/EKTPOKAPANOIPA®E - 3T0 BO3MOXHOCTb Bbl6Opa
(pacnevatku) OTBEAEHWW I, W. 11, aVR. aVL, aVF n V.

B MHOIOKAHAJ/IbHOM 3/IEKTPOKAPANOIPA®E - 3TO0 BO3MOXHOCTL Bbl6Opa
(pacneyatkn) OTBEZAEHWI 1, W. 1ll, aVR umm (-aVR), aVL, aVF, VI, V2, V3, V4, V5 n V6.

Ecnm B Kapguorpagiax npegycmoTpeHa ¢yHkuns MPOBEPKW (B pyyHOM pexume) ans
uenein amnautygHoin KAJIMBPOBKI, To oHa fo/mkHa nHanumposatbes Kak «ACTMbITAHUVE» nan
«KAJTMBEPOBKAX.

Co0TBeTCTBMEYKA3aHHbIM TpPe6oBaHUAM NPOBEPSIOT OCMOTPOM.

51.101.2.2 MpoBepka Leneii OTBEAEHWN

Llen co CPEAHEW TOUKOW MO BW/IbCOHY, Fonbabeprepy U dpaHKy AOMKHbI
Y[IOBNETBOPATb ~ CMieaytoWMm TpeboBaHuaM K ux BosaeiicTButo Ha YYBCTBUTE/IBHOCTL wu
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ob6ecneyeHno TOUHOCTM (pakTopa B3BeLUMBaHMA. Lienn He AOMKHbI JaBaTb OTKAOHEHWA HampsHXKeHWs
6onee yem Ha 5 %.

51.101.2.2.1 OTBEAEHWA no Monbabeprepy v BunbcoHy

[nsa ueneit, ncnonbdyembix 8 OTBEAEHNAX no Monbabeprepy n BunbcoHy, COOTBETCTBME
Tpe6oBaHUsIM cnegyet MPoBEPATH c MOMOLLbHO CNeayroLmx UCMbITaHWIA
SNEKTPOKAPAVOIPADA.

ANEKTPOKAPOVOIPA® ¢ ycTaHOBNEHHOM HOPMA/IbHOW YYBCTBUTE/IbHOCTbLIO
COEAVHAIOT MO CXeme, M306pa>keHHON Ha pucyHke 103 npu ycTaHoBKe nepekntovaTens S3 B
nono>keHne B 1 3aMKHYTOM COCTOSHMM nepekmovaTens S1. SJIEKTPO/bl OTBEAEHWA npu
9TOM COeAVHAIOT € To4ykamu PJ n P2 B 1060l KoHmrypauum, nepeyncneHHoii B Tabamue 111,
OcTanbHble 3/TEKTPOAbI OTBEAEHWIA npucoeanusioT k HEWTPAJIbBHOMY 3/IEKTPOLY.
PerynupyloT aMnauTyfy reHepaTopa CuHycompanbHbix curHanoB (U) vacToToid 10 Iy ans
MoNMyyYeHUs 3HayeHus, yKasaHHoro B Tabnuue 111 ans 4N UCNbITYEMON KOHUrypayum
ANEKTPOJOA OTBEAEHWSA. PerynmpytoT € NMOMOLLbH KakKoro-iMbo opraHa nonodkeHue 6a3oBoit
JMHWK € TeM. 4TO06bl CUrHa/ MHAMLMPOBANCA NO LeHTpPY perucTpupyemoro KAHANA. TMposepsoT,
4yTO pasMax nofaBaeMoro cUrHana Bcerga HaxoguTcsa B npegenax oT 19 go 21 mu. MposepsoT
TaKKe, YT06bl OTKIOHEHNS B 3HAYEHWSX BbIXOLHOW aMNAMTYAbl He MpeBbllan 1 MM 415 Ka>Kaoi
mapbl MCMbITaHWA, B KOTOPbIX WCMONb3yeTCA O4HO M TO >Ke nono>keune MEPEK/TFOYATENA
OTBEAEHWI. To4HOCTb MCMbITATENLHOTO CUrHANa fOMKHA GbITh He xy>xe | %.

Ecnm DJIEKTPOKAPAVOIPA® un3-3a BCTPOEHHOW B HEFO CUCTEMbI 06PabOTKM CUMIHAMOB
He cnocobeH o6pabaTbiBaTb CUHYCOMAANbHblE CUrHaNbl AN MNPOBEPKM KanMOpoBKW, TO Ha
SJIEKTPOKAPONOIPA® BMECTO CUHYCOMAATbHOMO WCMbITaTeNbHOro curHana U MO>KHO
nofjasaTb KpuBble, B3ATbIE W3 ATnaca ucnblTaTenbHblX curHanos CTS Tuna CALIO0OO,
CAL20000, CAL30000 n CAL50000 (cm. npunox<eHue II). TockonbKy aMnaMTya yKasaHHbIX Bbllle
KanmbpoBouHbix KT cocTasnseT X /, £ 2 1 £ 3 MB COOTBETCTBEHHO, TO KPUTEPUN UCMbITAHMIA
no 3AMNMNCAM OKI ocTawoTca Temun >Ke. Bmecto amnimTyg Ha 3AMNCAX 3OKI
COOTBETCTBYHOLWME aMNINTYLHble W3MEPeHUs cnefyeT MPOBepsTb W B CNyyae MNoy4eHns

LMPOBbLIX pacrnevyaTok.
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Ta6nunya 111 - Llenn OTBEAEHWI no Monbabeprepy v Bunbcony

MonoxeHne Pa3max
MEPEK/IO- o CUHYCOMAaNBHOTO O?I'[I;EEZEZCIJ/I'DF'I O?rgléz;icl)/ﬂl [Jonyckaemblit
UATENA Yenosus ucnbitanuii curnana (UfIpi) o ™
OTBEAEHUI wactoTe! 10 My, COEAMHEFleIM COG,U,I/IHeI-iHbII/I pasmax, Mm
VB ¢ Toukou PI € TouKoi P2

aVR HopmanbHble 2 R L. F 19-21

MognduumpoBaHHble L R. F 19-21

aVvL HopmasibHble y L F. R 19-21

MogandurumposaHHble 4 K R. L 19-21

aVE HopManbHble 3 F L.R 19-21

MoganhuunpoBaHHble 4 R L, F 19-21

HopMasibHble ¥ c1 L.RF 19-21

Vi MoganprunpoBaHHble 6 L Cl. R F 19-21

HopmasnbHble y Cc2 L.RF 19-21

V2 MogaundununpoBaHHble 6 R C2, L. F 19-21

V3 HopmasbHble 3 C3 LR F 19-21

MogaundumpoBaHHble 6 F C3. LR 19-21

51.101.2.2.2 Llens OTBEAEHWW no dpaHky

Ona yenn OTBEAEHWIN no ®paHKy COOTBETCTBME TPE6OBAHNAM MPOBEPSIOT C MOMOLLbHO
O[JHOT0 13 CNefyHLLMX UCMbITaHUA cooTBeTCTBYHOWMX STEKTPOKAPOAVOIPADOB.

SNEKTPOKAPIMOIPA® ¢ ycTaHosneHHoii HOPMA/IbHOW YYBCTBUTE/IbHOCTLIO
COEVHAOT MO CxeMe, M300padKeHHOM Ha pucyHke 103 npu ycTaHoBKe nepekntouaTens S3 B
MONoX<eHne B 1 3aMKHyTOM cocTosaHuM nepeknodaTena Sl. DNIEKTPO/bl OTBEAEHWW npu
3ToM coeanHatoT ¢ Pl n P2 B nto6oit koHmMrypaumm, nepeuncneHHoli B Tabnuue 112. OcTanbHble
9NEKTPOAbI OTBEAEHUW npucoeguusioT k HEWTPA/IbBHOMY O/IEKTPOAY. PerynupyloT
aMnInTy4y reHepaTopa CMHycomfanbHbIx curHaios (V) yacToToin 10 'y 4ns nonyyYeHus 3HaueHus,
ykasaHHoro B Tabmmue 112 gna Udtp: s ucnmbiTyemoil  KoHdurypauym 3JIEKTPOLOB
OTBEAEHWA. PerynmpytoT C NOMOLLbH KaKoro-nnbo opraHa nono>keHue 6a30BOi MMHWKM C TeM.
yTO6bl CUIHaN WHAMUMPOBANCA MO LEHTPY perucTpupyemoro KAHAJIA. [MpoBepstoT, 4TO6bI
pasMax BbIXOAHbIX CUrHaNoB YX. Yy 1 Vz Bcerfa Haxogunca B npefenax [OMyCKOB, YKas3aHHbIX B
Tabnmue 112,

B gpyrux cayyasx, Hanpumep, ecin SJIEKTPOKAPAVOIPA® un3-3a BCTPOEHHOW B Hero
cUCTEeMbl 06paboOTKM CUrHANOB He MOXKeT 06pabaTbiBaTb CUHYCOMAATbHbIE CUTHAMbLI ANs
npoBepkn  Kanmopoekn. To Ha  OJIEKTPOKAPAVOIMPA®  BMECTO  CUMHYyCOUZAbHOIO
ncnblTaTensHoro curbana U nogatoT kannbposoyHble SKI. B3ATble U3 ATiaca ncnbliTaTebHbIX
curHanos CTS Tuna CAL1000Q, CAL15000. CAL20000, CAL30000 1 CAL50000 (cMm. npuno>keHue
11). MockonbKy aMnaMTyaa yKasaHHbIX Bbilwe KanmbposouHblx IKI cocTasnseT + 1; £ 15 - 2
+ 3MB COOTBETCTBEHHO, TO KpuTepun ucnbiTanuin no 3AMNCAM IKI ocTalTca Temu >Ke.
BmecTo amnmTygn Ha 3AMUCAX 3KI cOOTBETCTBYWOWYE aMNIUTYAHbIE M3MEPEHUs CrefyeT

MPOBEPATDHL U B CNy4vae NnonyyeHns LI'I/I(*)pOBbIX pacne4yaTokK.
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Ta6nuua 112- Llenn OTBEAEHWNW no dpaHky

N3mepsemoe
OTBEJEHWVE

VX
Vy
Vz
VX
Vy
Vz
VX
Vy
Vz
VX
Vy
Vz
VX
Vy
Vz
VX
Vy
Vz
VX
Vy
Vz
VX
Vy
Vz

Pa3max
CUHYCOM[aNbHOIO
curHana (Lrig)
yactoToii 10 Ny, mB

2

10

3/1EHO POABI
OTBEAEHUN,
COeiNHEHHbIE C TOUKOW
P1

A.C,F,M

51.101.2.3 Bpems BoccTaHOB/EHMA

Mpn  npunoxeHnn audQepeHUNaIbBHOIO BXOAHOTO CUrHana HanpskeHvem 300 mB
MOCTOSHHOTO TOKa YcTpoiicTBa nepekmoyennss OTBELAEHWIA fomkHbl BKIOYaTh CpeacTBa
BOCCTaHOB/IEHMS1 6a30BOI NMHMM B TeUueHUe He 6onee 2 ¢ nocne nepekntoveHns OTBEAEHNA ¢

OTK/IOHEHMEM OT WCXOHOTO MOMOXeHWs He 6Gonee yem Ha 3 MM npu HOPMAJIBHOMN

YYBCTBUTE/IbHOCTW.

Mpn HOPMANIBHOW UYYBCTBUTE/IBHOCTW n BbiGope OTBEAEHWSA 111 nocTosaHHoe
Hanps>keHne 300MB npuknagbiBaloT MeXKAy anekTpogom R wu gpyrumu SJIEKTPOAAMU
OTBEAEHWN, Brntouas HEWMTPAJ/IbHbBIA 3/IEKTPO/, coeanHeHHbIMM BMecTe. He 6onee uem
yepes 1 MWH nOCne MPUNOXKEHUS 3TOro Hanps>kenns MEPEK/IFOYATE/Ib OTBEAEHWW no
oyepean ycTaHasnmBaioT Ha OTBEAEHWE Il n OTBEAEHWE aVR. Bpemsi, Tpebyemoe ans

BOCCTAHOB/EHNSI MOMO>XKEHNS1 6a30BON NMHUK B npegenax 3 MM OT WCXOLHOIrO MONOXKEHUSA, He

SNEKTPObI
OTBEAEHUN,
COeiINHEeHHbIe C
TOYKOWN P2
ILE,H
1LE,C,M. H.F
LE A MHF
LC,A.M. H.F
1.LE.C.M, H
E,C,A, M.F

ILE.C,A.H.F

ILE.C,A.M.F

[onyckaemblii
pasmax, Mm

15-16
10-21
12- 13
24-26
0-1
5-6
16-18
0-2
22-24
0-1
0-1
22-23
24-26
26-27
5-6
22-24
0-1
7-9
0-1
9-11
21-23
0-1
19-21
0-1

[OMKHO NPEBbILLATL 2 C NPU KaxkAoM nonoxkennn MEPEK/IFOYATENA OTBEAEHNI.

*51.102 BxogHas Lenb

*51.102.1 BxogHoi umneaaHc H uvneaaHc ueHn OTBEAEHA
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B npegenax AvanasoHa 4YacToT, yKa3aHHOro B ucnbitaHun A no 51.107.1.1.1, nmnegancHas
Harpyska, cocrosias u3 pesuctopa 620 KOM napanfiesibHO C KOHAEHCAaTOPOM eMKOCTbHo 4,7 nd,
coeavHeHHaa nocnegosatensHo ¢ S/IEKTPOAOM OTBEAEHWNA, He gomkHa CHUXAETb YpPOBEHb
CUrHana 6onee Yem Ha 18 % (3KBMBaNEHT BXOAHOIO MMMegaHca He MeHee 2,5 MOwm).

Mogo6Hoe TpeboBaHMe AOMKHO BbINOMHATLCA Mpu Haamuum ANDODEPEHLUMANBHOIO 1
CUH®DA3HOIO HAMPSXKEHWA CMELLEEHWA nocTtosHHoro Toka 300 MB. 3TW HanpseHus
CMELLEHMS He JO/MKHbI BbITb MPUIOXKEHbI 04HOBPEMEHHO.

Ma/i0BeposTHO, UYTO YCTaHOB/IEHHbIV BbIlE MUHUMAIbHLIA UMMegaHC OyAeT Bbi3bIBaTb
nckaxxeHns SJIEKTPOKAPOMOIPAMMBI npu nmnegaHcax STEKTPO/-koxa, MetoLwux MecTo
npn HOPMAJIbHOW 3KCMTYATALWMW, ofHako UHble (akTopbl, Hanpumep, LLIYM, apTedakTi
JBVDKEHMS NaumMeHTa U HecTabunbHOCTb 6a30BOW NMHMM JKIT Takke MOryT ObiTb 06YCNOBNEHbI
BiuAHMEM wumMnegaHca JJIEKTPO/[-koxa, M03TOMY Heob6X0AMMO MpUHMMATL  Mepbl MO
COOTBETCTBYHOLLEI MOAroTOBKE NauueHTa 1 Hanoxexnuo /TIEKTPOLOB.

Co0TBETCTBME 3TUM TPebOBAHWAM NPOBEPAIOT C MOMOLLBIO CAefyHOLWEro UCnblITaHus (CM.
pucyHok 103). Mpu ycTaHoBKe nNepeknoyaTens S3 B nonodkeune J1 uim C. COOTBETCTBEHHO,
perynmpyloT Hanpsi>keHue E go nonyyeHns cmelleHns 300 MB no nocTosHHOMY TOKy Me>Kay P1 v
P2 nmmn >ke mexkay P2 n N. lMpu ycTaHoBKe nepekntoyaTens S3 B nonoxkeHuwe B u 3aMKHyTOM
nepekntovaTene S1 perynnpyoT Hanps>kenue U c yacToToii 10 ' fo nonyyeHnsi pasmaxa curHana
Ha 3anuc OKM B 30 mm npu HOPMAJIbHOW  UYBCTBUTE/IBHOCTW. MMpu pasmbikaHum
nepekntoyaTens S| pasmax curHana He JO/MKeH O6bITb MEHEEe 3HaueHVs, yKasaHHOro B Tabnuue 113
B nono>kennsx MEPEK/IKOUYATENA OTBEAEHWA n ¢ 3MEKTPOAAMV OTBEAEHUIA,
yKasaHHblXx B Tabmuue 113. TIOBTOPAIOT BbilUeyKa3aHHble onepauuy npu  YCTaHOBKe
nepekntoyaTens S3 B nono>keHne C u S2 - B 060MX NONOXKeHusAX. [ocne ycTaHoBKM S3 B
MONO>KeHVe A 1 NMOBTOPHOW PEryNMpoBKN HaMPS>KEHNS 40 3HaYeHWs pasmaxa curHana 30 Mm npu
3aMKHYTOM nepekntovaTene S1 NOBTOPAOT Onepauun Mpu ycTaHOBKe nepeknovaTens S1 B
Pa30OMKHY TOe NONoXKeHWe 1 nepekntovaTens S2 - B 06a Nono>KeHns. MNoBTOPAIT BCe NpefblayLine
onepauumn Ha yacToTe 40 'y,

[Jpyrue BapuaHTbl UCTbITaHWiA:

B apyrux cnyvasx, Hanpumep, ecim SJIEKTPOKAPANOIPA® un3-3a BCTPOEHHOW B HEro
cucTembl 06paboOTKM CUTHANOB He CnocobeH 06pabaTbiBaTb CUHyCOMAAsbHbIE CUTHAIbI ANd
Kanméposky, To Ha OJIEKTPOKAPANOIPA®P BMeCTO CHHYCOMAANLHOrO WCMbITaTeNbHOro
curHana U nogaioT KanmbposouHble 3K Tuna CAL10000. CAL20000 u CAL30000 (cm.
npuno>kenve Il). BmecTo u3MmepeHus amnamTyg Ha  3AMUNCAX OKI  nposepsioT
COOTBETCTBYHLLME Pe3yibTaThl aMNINTYAHbIX U3MEPeHU i Ha COOTBETCTBME NPeLbABNSeMbIM B

Tabnmue 113 TpeboBaHMAM.
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Ta6bnuua 113 - lpoBepka BXOAHOTO MMneaaHca. MonoxeHus MEPEK/TIOYATENSA
OTBEOAEHWUW, coegnHenve S/IEKTPO4OB OTBEAEHW v pasmax curHana npu
pasoMKHYTOM MOJIOXKEHUN nepekntoyaTens Sl

Pawax curHana

MonoxeHus COGAMHeHMe npn pasoMKHYTOM NOST0XKEHUU
NEPEK/TIOUATENS 3NIEKTPOOB OTBEJEHUN nepekniouaTens S1. vm
OTBEJEHWUW MHOIFOKAHA/Ib-  OHOKAHA/Ib-
(Npu cn) Hanuuum) Pl P2 HbI/ 3NIEKTPO- HbI 3NTIEKTPO-
KAPONOIPA® KAPAMNOIPAD
I. 1, avVR R Bce gpyrue 28 28
SNEKTPOABI
OTBEAEHUN
aVL, aVF R 28 28
VI R 28 28
1.11 avL L 28 28
aVR. aVF 1 28 28
V2 L 28 28
1. 11l, avVF F 28 28
aVR. avVL F 28 28
V3 F 28 28
Vv C 28 28
V.|I= 1...61 cl 28 28
vV, VyV, A.C,F M LE N 28

51.103 KAJIMEPOBKA

51.103.1 KAJIMBPOBOYHOE HATPA>XXEHNE

JomkHo  6bITb  npegycmoTpeHo  KAJIMBPOBOYHOE  HAMPAXXEHWE  cornacHo
Tpe60BaHUAM, YKa3aHHbIM HIDKE:

a) nogjaya curHana KAJIMBPOBOYHOIO HAIMPSAXXEHWA ¢ BpeMeHem HapacTaHUs He
6onee 5 Mc 1 amnanTydol, skemBaneHTHoin (1 = 0,01) mB HanpsbkeHuss OTBEAEHWA, momkHa
BbINOMHATBCA ~ Kak  00blyHAA  MpoBepka MO 3anuicyM  3HaYeHWs  YCTaHOB/IEHHOM
UYBCTBUTE/IBHOCTW;

b) nogayva curHana KAJIMBPOBOYHOIO HAMPSXXEHWA nomkHa Takxe o6ecneynBaTbecs
npu no6om nonoxenun TEPEK/IFOUATENA OTBEAEHWUIA.  [laHHoe Tpe6oBaHue He
pacnpoctpaHaetcd Ha OSJIEKTPOKAPOVOIPA®DLI, vMetoLe aBTOMaTUYECKOE MepeKstoveHme
OTBEAEHUN.

Ecnrm B 3JIEKTPOKAPOVNOIPA®E  npefyCcMOTpeHbl  pasfgefbHble  perynnpoBKu
KAJTMBEPOBOYHOIO HAMPAXEHNA, TOo opraH perynvMpoBKW A0MKeH ObITb MpPOMapKMpoBaH

0603HayYeHneEM «1 MB».
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51.103.2 BocnpoussegeHve KAJIMBPOBOYHOI O HAMNPAXXEHINA

MorpewHocTts BocnpoussefeHus KAJIMIBPOBOYHOIO HAMPAXEHWA no cksosHomy
TPaKTy He [o/XHa npesbiwathb 5 %.

Ecom  npu  kanmbposke obwas YYBCTBUTE/IbHOCTb He nposepseTcs, TO B
SKCMNYATALUMOHHON [AOKYMEHTALIMW Ha SNEKTPOKAPAMOIPA® [OMKHBI 6bITh
npuBeLeHbl MHCTPYKLMK MO NPOBeLeHNIO neprogndeckmx nposepok HYBCTBUTE/IBHOCTW.

CooTeeTcTBMe TpeboBaHuam 51.103.1 wu 51.103.2 npoBepslOT NyTeM KOHTPOSA
3KCMNYATALMOHHON AOKYMEHTALIMW. Tpyu MCMONb30BaHAM BHELLHETO HANPAXKEHUs Ans
thopmupoBaHua Mapkepos KAJIMBPOBKW cooTBeTCTBME 3TUM TpeboBaHUAM MPOBEPSIOT MO
3aperncTpPUPOBaHHbLIM  3anucaM, nosyvyaembiM  npu  nogave Ha SJIEKTPOKAPAVOIMPA®
BHELUHEro NpsMOYTONbHOrO HamnpsXKeHWss €  BPEMEHEM HapacTaHus He 6onee 5 Mc
amnamTygoin (1.00 £ 0.01) mB. npuknagsiBaemoro Kk OTBEAEHUAM 1. 1L VI - V6 npu
S/IEKTPOAAX OTBEAEHWUI, ykaszaHHbIx B Tabnuue 109.

51.104 YYBCTBUTEJ/IbHOCTb

51.104.1 Tpebyemas 4yBCTBUTE/IbHOCTb

Ona  3AMNCK  SKI  pgomkHa ObiTb  NpefycMOTpeHa CTyneH4yatas — peryivpoBka
UYBCTBUTE/IbHOCTW no KpaiiHeli Mepe Ha ypoBHsiX 5, 10 n 20 mwm/mMB.

51.104.2 MocTtosHcTBO HYBCTBUTEJ/IBHOCTU

Mpn MOCTOAHHBIX YCMOBUAX WCMbITaHUIA Yepe3 OfHY MWHYTY W 4Yepe3 OfHM 4ac nocne
BrmoyeHns SNIEKTPOKAPOVNOIPAPA makcumanibHoe oTKNoHeHne YYBCTBUTE/NIBHOCTU
Ha SAMNVCK KT He fo/mKHO npesbiwars 3 %.

51.104.3 TouHocTb ycTaHoBKM HYBCTBUTEJ/IbHOCTU

MorpewHocts HYBCTBUTEJIBHOCTIW Ha 3AMNCU 3KI™ He fomkHa npesbiwaTs 5 % 6e3
y4eTa norpeLIHoCTM BeCOBOro KoagguumeHTa (cm. 51.101.2.2).

CooTeeTcTBMe TpeboBaHuam 51.104.1. 51.104.2 wn 51.104.3 npoBepsldT NyTeM
perncTpaumn nogasaemoro Ha OJIEKTPOKAPANOIMPA® ucnblTaTeNbHOr0 MNpAMOYrofbHOro
Hanps>KeHns 1 MB. MMEIOLLIEro Bpems HapacTaHus He 6onee 5 Mc, yepes OfHY MUHYTY 1 Yepe3 OauH
yac nocne skMoyeHus SNTIEKTPOKAPANOIPA®A. BMeCTO NPsIMOYroNbHOr0 HanpsiXKeHWs MOXKeT
nogasaTbc KamobpoBouHble ISKIT Tunos CAL10000 u CAL30000 (cm. npunodkeHue 11). a
nonyyeHHble pesynbTaThl u3mepaloT no 3AMNVCAM OKI. Ecim B SJIEKTPOKAPANOIMPA®E
npegycmoTpeH opraH perynmposku YYBCTBUTE/IBHOCTW, TO ero cocTosiHue He [OMKHO
N3MEHATbLCA B NPOLECCe UCMbITaHWA. [POBEPKY BAUSHWUA HANPSXKEHWUS CMELLEHWS MOCTOAHHOTO

TOKa BbIMOMHAKT B cooTBeTCTBUM € 51.102.1.

*51.105 CHUXKeHWe BIMAHUA NapasuTHbIX BHELLHUX MOMEX
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*51.105.1 MOAAB/IEHVNE CUH®A3HOW MOMEXW

ANEKTPOKAPOVNOIPA® fo/mkeH MoABepraTbCa UCMbITaHUAM Ha NMOAABNEHWE CUH(A3HON
nomexu, nosienstoLeincsa Ha tene MAUMEHTE.

Cvrnan yacToToii 50 nm 60 Iy, pasHbIii MakcumansHoii HOMUHAIBHOW vacToTe (50
wwm 60 Ty B cnysae W3AENVA C BHYTPEHHUMW WCTOUHUKAMU TMUTAHWUA) u
Hanps>keHvem 20 B. nogatoT cornacHo pucyHky 104 npu Bcex nonoxkeHusx NMEPEK/TFOYATENA
OTBEJEHWW Ha Bxog, C NocnefoBaTensHO COeANHEHHOI R-Lienbio. cocTosLeli u3 pesuctopa R (51
KOM) C napainenbHO COEAMHEHHbIM KOHAEHCATOPOM eMKOoCcTbio C (47 HD), MMUTUPYHOLLE
pasbanaHc umnegaHcos SNIEKTPO/-ko>ka. Pasmax curHana Ha 3anucy He JONMKeH npesbiwaTb 10
MM npu HOPMA/IbHOWM UYBCTBUTE/IbHOCTMW.

VicnbiTadre MNOBTOPAKOT MNpU  MOCNeA0BATENbHOM CoeAnHeHuM RC-Uennm € KadKabim
ANEKTPOAOM OTBEAEHWA (T.e. TOMbKO OAMH NepeknoyaTeNb HaxXoAUTC B Pa30MKHYTOM
nono>keHnn). RC-Lenb.  umuTuMpyowas umnegaHc  JNIEKTPO/M-koxka HEWTPAIBHOMO
ANEKTPOJA, npyu 3TOM He MepeknyaeTcs. Y3KONoNOoCHbI pexkekTopublli ®UJIbTP yacToThl
MUTAKOLLEW CETW B U3LIEJINMN nonKeH 0TKNoUaTLCA NPU 3TYUX UCTIbITaHUAX, [ladke eciin 3T
TpebyeT NpUMeHeHUs NPOrpaMMHOro obecrneyeHusi, He NpegHa3HaYeHHOro ANs NoNb30BaTENs.

HanpsbkeHns CMeLLleHMss N0 MOCTOSHHOMY TOKY BAWSKOT Ha BXOAHOM WMMNEAaHc W
UYBCTBUTE/IbHOCTb, MoryT oTpuuatensHo BmmaTe Ha MOAABNEHWE CUH®A3HOMN
MOMEXW, ofHaKo BAUAHME 3TUX HAMPSPKEHUIA Ha BXOAHON umnegaHc u HYBCTBUTE/IbHOCTb
npoBepstoT cornacHo 51.102.1 wn 51.104.3. Tlpu ycnosBumu, 4TO TpebOBaHWS 3TUX MYHKTOB
BbIMO/IHEHbI, MPeANoaraeTcs, UTO BAWSIHWE HANPSXKEHUM CMELLEHWIA HO MOCTOSHHOMY TOKY Ha
MOAABJ/TEHVNE CUH®A3HOM NMOMEXW B fianbHeliLLeM MOXHO He MPUHUMATb BO BHUMaHMe.

Moboin MNPOBOL PABOYEIO 3A3EMJIEHUA I/I3.£I,EI'II/IVI KJIACCA 1I wun
ONIEKTPOKAPANOIPA®OB ¢ BHYTPEHHUMWN WCTOYHUKAMW TINTAHUA npu
NCMbITAHUAX JOMKHbI COEANHATLCS C 3a3eM/IEHMEM.

CM. Takke npunoxeHue FF.

*51.105.2 4OMNYCTUMAA MEPEIMPY3KA

OunhdepeHumancHble HanpshkeHMs na BXoge C pasmMaxom 1 B He A0/MKHbI NpUBOAUTL K
nospexaeHuto NIEKTPOKAPANOIPADA,

SNEKTPOKAPAVOIPA® npu HOPMAJIbBHOW UYBCTBUTE/NIBHOCTW  fomskeH
BblAEP>KMBaTb AuhhepeHUManbHOe BXOAHOE Hanps>kenue ¢ pasmaxom 1 B. nogasaemoe Ha
SNEKTPOAbI OTBEAEHWI npu no6oii HOMUHAIBHOW uacToTe MUTAIKOLLEV CETU B
TeueHne W) c 6e3 HapyLlleHus (pyHKLMOHMPOBaHMA CUCTEMbI perucTpauuu (mpn 3TOM N6oi
nepekntovaemblii ®UJIbTP gomkeH 6bITb OTKOYEH). McnblTaHne JOMKHO NPOBOANTLCA TpU

pasa B TeueHun 5 MuH. [llocne aToro wucnbiTaHua SJIEKTPOKAPANOIMPA® pomxkeH
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YOOBNeTBOPATL Tpebosanuam  51.102, 51.103, 51.104 n 51.105.1 HACTOSLErO YacTHOrO
cTaHgapTa.

*51.105.3 PUNBLTP

51.105.3.1 PETUCTPUPYIOLLWME n AHANN3NPYIOLWWE SNTEKTPOKAPOMOIPADLI

AkTnsauna PUbTPOB gomkHa nHamumposatees Ha SAMNCI 3KT .

CooTBeTCTBME TpeboBaHWsAM MNPOBEPAOT KOHTPONEM TeKCTa, HaneyaTaHHOro Ha
SAMNCI KT

51.105.3.2 AHaIM3MpYIOLLIMe 3N1eKTpoKapavorpadbl

Y3KOMONOCHBIA pPexXeKTopHblli ®UJTIbTP ans nofaBneHns CETEBOA MOMEXWM HE AO/MKeH
paeatb Ha 3AMUCU 3KI™ nepexogHblil LLIYM ¢ nmkoBbIM 3HauyeHveM 6onee 25 MKB gns noboro
OTBEAEHWA npu nogaye Ha JTEKTPOKAPANOIPA® ucnbitatensHoin AKI Tuna ANE20000.

MopgaloT wucnblTaTensHyto 3OKI Twna ANE20000 Ha OSJIEKTPOKAPAVOIPA® c
HOPMAJIbHOW UYBCTBUTE/IbHOCTbIO 6e3 akTwBauuu Y3KOMOAOCHOTO PeXKeKTOpHOro
OUNBTPA 1 perucTpupytoT 3KI. Mocne 3TOro akTUBMPYOT Y3KOMOMAOCHbLIA PEXXEKTOpPHbIN
OUNBTP v perucTpupytoT 3KI npu nogave Toii >Ke ucnbiraTensHoit K Tuna ANE20000.
CooTBeTCTB/e TPebOBaHMAM MPOBEPSIOT M3MepeHUeM NepexodHbIX KonebaHuin Ha cermeHTe ST

W cpaBHeHueM Agyx nonydaeMbix 3AMVCEI 3K
*51.106 BasoBas nMHUA

51.106.1 Perynsitop cMeLLeHnst 6a30B0I IMHUK

[na w3pgenuic ¢ aHanoroBol cUCTeMOl 3anmmMcK JO/KEH ObITb NPeAYCMOTPEH perynsTop
(opraH ynpaBneHus)) cmeLleHUs 6a30BOW SIMHWKM, CMOCOGHLIA yCTaHaBNMBaTb Ce MOMOXEHMWE B
npegenax 10 % Ha SODPEKTUBHOW LUVIPUHE 3AMUCHK oT ee rpaHuy,. Hactosiee Tpe6oBaHue
[LO/KHO BbIMOJHATLCA MPU YCN0BUAX, YKasaHHbIX B 51.106.2 1 51.106.3.

[aHHble Tpe6oBaHWsi He npumeHumbl K SJIEKTPOKAPOVOIMPAGAM, umeowmm
SPPEKTVMBHYIO WNPUHY 3AMUNCK 50 Mm 1 Gonee v aBTOMAaTUYEeCKOEe MOC/efoBaTe/lbHoe
nepekntoyeHe OTBEAEHN.

CoOoTBETCTBUE 3TUM TPeboBaHUAM NPOBEPSETCA My TEM NPOBEPOK W U3MEPEHNIA.

51.106.2 TemnepaTypHbIii Lpeid

B anana3oHe TemnepaTtyp OKpY>KatoLLei cpefbl, ykasaHHoOM B 1EC 60601-1 (nogpasgen 10.2)
n IEC 60601-2-25, apeiih 6a3080i nuHum Ha SAMNVMCU 3KI™ He fomkeH npesbiwatb 0,5 mm/ C npu
HOPMAJIbHOWM YYBCTBUTENBHOCTW.

CooTBeTCTBME 3TUM TPebOBAHNAM NMPOBEPAIT U3MEPEHUSMM.

51.106.3 CTabunbHOCTb
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Mpu HOPMAJIbHOW YYBCTBUTENIbHOCTW nocne npeaBapuTeNbHOr0  Nporpesa
n3genna B TeyeHne 1MuH 6a3oBasi IMHUA He JO/MKHA cMelatbes Ha SAMNVCU 3KIT 6onee yeM Ha
5 MM B TeYyeHue CnegyroLmx 5 MuH.

CoO0TBeTCTBYE 3TUM TPeboBaHUAM NPOBEPAIOT U3MEPEHUAMMU.

*51.106.4 YposeHb LUYMA

Mpn yctaHoBke nonockl YactoT JIEKTPOKAPAVMOIPA®A Ha MakCUMalbHOE 3HauveHue,
BK/IOUEHHBIX PeXeKTOpHbIX PUJIbTPAX ana MofaBneHWs CETeBOW MOMEXM, YCTaHOB/IEHHbIX B
COOTBETCTBMM C 4acTOTOM MMTalOLEell CEeTM W OTKMOYEHHbIX BCEX APYrMX MepeksioyaeMbixX
PUNbTPAX, yposeHb LLIYMA, nprBeaeHHbI K BXOAY, He JO/DKEH MpeBbilaTh B pasMaxe 30 MkB
B TeueHue 10 ¢ npy MCNOMb30BaHWM peKoMeHLoBaHHOro n3rotosutenem KABE/A MALUMEHTA wn
npu coefuHeHun OIJIEKTPOAOB OTBEAEHWA uepe3 pesuctop 51 kOm c napanniensHo
MOACOEAVNHEHHBIM K HEMY KOHAEHCaTOpOM eMKOCTbl0 47 H®P W nocnefoBaTeNbHO € KaXKipIM
nposogom KABENA MAUMEHTA.

Mpn npoBefeHUM crefyroWmMX UCMbITaHWin cnedyeT mucnonb3osaTb KABE/b MALMEHTA,
PEKOMeH/0BaHHbI N3roTOBUTENEM:

a) BK/IOYaOT MocnefoBaTeNbHO C KadKabiM nposofoM KABETA MALIMEHTA pesucTop 51
KOM C napa/inenbHo COeAMHEHHbIM C HUM KOHAEHCATOPOM 47 H®. Kak 3TO NOKasaHo Ha CXeme

M3MEPUTENLHOM Lenn (CM. pucyHok 104).

MpumeyaHne - [T 9TOr0 WCMbITaHMA Bce nepekmoyaTen SI...S, [OMKHbl 6biTh

HE3AMKHY Tbl, & UCTOYHWK Hanpsi>kerus 20 B 1 koHagHcaTop 100 nd He noacoeanHeHbI:

b) npu ycTaHoske SJIEKTPOKAPAVOIPADA Ha MakCUMasbHble Y4yBCTBUTENLHOCTH U
LUMPWHY MONOCbl 4YacTOT W NpW ycTaHoBKe nepeknoyaemblx PUSIBTPOB, Kak yka3aHO BblLLe,
NpoBeEpsOT, YTOObI ypoBeHb LLIYMA, npvBeaeHHbI Ko Bxogy, Ha 3AMMCK 3KI He npesbiwan B
pasmaxe 30MKB B TeueHne 10 ¢ npu KaxkoM nono>kennn MEPEK/TKOUATENA OTBEAEHWIA:

C) NOBTOPAIOT 3TO UCMbITaHWe ele [AeBATb pa3. [lposepsoT, 4TOObLl B Xoge 10
“cnbITaHWiA npegensbHoe 3HaveHne ypoBHs LLIYMA B 30 MKB He 6b110 MpeBbILLIEHO B AEBATM CyYasx,
MpUYeM 3TU LeCATb UCMbITaHWiA NPoBOAAT B TeueHne He 6onee 30 muH. KABEJTb MALIMEHTA n
ero pasbem AO/MKHbI OCTaBaTbCs HEMOABMIKHLIMU B MPOLECCE 3TUX MChbITaHuidi. Kpome Toro.
KABE/J1b MAUVEHTA me>Kay 0TAeNbHbIMW UCNbITaHUAMU He LOMKEH 0T COeANHATLCA.

*51.106.5 CkopocTb W wupuHa 3anmcu 3KI  (ans  PETMCTPUPYHOLLINX
SNNEKTPOKAPONOIPA®POB)

PEFVCTPVPYIOLLNIA ANEKTPOKAPAVNOIPA® [OMKEH 6bITb cnocobeH

peructpuposatb Ha 3AMNCK 3KI HeycTaHOBMBLUMECS MPOLECCHI, TpebytoLiye MakKcMManbHOM
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ckopocTtu 3anucu 3200 mm/c npu HOPMAJIbHOM UYBCTBUTE/IbBHOCTW, ¢ LUVPVHOIA 3amnmcu
He 6onee | MM (B OTCYTCTBUME BXOAHOIO CUTHAMA).

YcTaHaenmBalT CKOPOCTb MNPOTS>KKM Oymarn 25 MM/C 1M MOAalT  CUHYCOWOAbHbI
MenblTaTenbHblA  CUMrHanN  yacToToih 25 Ty ¢ NOAXOLAWMA  Hanps>KeHWeM  Ha
ANEKTPOKAPANOIPA® ans nonyueHuns B pasmaxe 20 mm Ha 3anucn IKI (Wam Ha aHanornyHom
pucnnee). PerynvpytloT Harpes nepa, nofgady yepTa Wi Kakue-nmbo apyrue HacTponku (npu ux
HaMuuM) A1 NOMYYEHUS SCHO PasMUMMbIX MPSMOrO M 06paTHOrO xoAa nepa MepsbiX NATU
MepuogoB WCMbITATENbHOTO Hanps>KeHus (T. €. y6e>kgaloTcA B pasiMuMmocTW 3anucu npu
npsMOM 1 06paTHOM xofe nepa). LLnpuHy 6a30BOii AMHWMKM WM3MEPAOT 4epe3 2 C Mocie nojayum
UCMbITaTeNbHOr0 HAMPSKEHUS MPU ACHO Pa3MUMMBbIX MPSMOM 1 06paTHOM XOZe nepa.

51.106.6 B3anmoBnmsHue KAHANOB B MHOIMOKAHA/bHbIX
SNNIEKTPOAPANOIPAD®AX

BsaumosnusHrne KAHAIOB B MHOITOKAHAJIbHBIX S/TEKTPOKAPANOIPAPAX He
[JO/MKHO CO03[aBaTb HM B KakOM M3 KaHanoB OTKNOHeHue 3AIMUNCK OKI 6onee 0.5 mm npu
HOPMAJIbHOW YYBCTBUTE/IbHOCTW.

CooTBETCTBME 3TOMY TpPebOoBaHMIO NPOBEPAIOT C MOMOLLBIO OfHOIO U3 ABYX CRedyHLLmX
MeTO/0B:

Mpn ycTaHoBke BCex opraHos ynpasnedns KAHAJIAMWA Ha HOPMAJIBHYHO
UYBCTBWUTE/IbHOCTb. MEPEKJ/TKOUATENIA OTBEAEHWI - B nonoxkeune A8 perncTpaumm
OTBEAEHWW V 1 pa3maxe BXOAHOrO Hanps>keHus 3 MB Ha uyacToTe 40 L MexKay nobbiM
ONIEKTPOAOM OTBEAEHWA, coegnHeHHbIM 4Yepe3 pe3ucTop 51 KOM C napainensHo
MOACOEANHEHHBIM KOHAeHcaTopoM 47 H® K HEWTPA/IbHOMY 3/IEKTPOAY, OTKNOHeHWe
KAHAJ/IOB, noacoeavHeHHbix K HEMTPAJIBHOMY 3/IEKTPOMY, He p[omkHo Ha 3K
npesbiwaTsb Bpasmaxe 0.5 Mm.

B nHom BapuaHTe npu HOPMAJIbHO YYBCTBUTE/IbHOCTW curHan ¢ pasmaxom 3 MB
(Hanpumep, kanmbposoyHas IKI Tuna CALI5000) Ha yacToTe 1L fOMKeEH No4aBaThCA Ha BCe
KAHAJbI, 3a uckntoueHnem ucnbiTyemoro KAHAJIA, Bxog KOTOPOro JOMKeH ObiTb COEAUHEH C
HEMTPAJIbHbIM 3NEKTPOAOM. OTKIOHeHMe B ucnbiTyemom KAHAJIE Npy 3TOM He [OMKHO
npesbiwaTb 0.5 MM NpK CMeLLEHUM ero 6a30BOI IMHWK BO BCEM AyanasoHe. AMNIMTYAA BbIXOGHOTO
curHana Ha aTom KAHAJIE npu 3ToM [OM>KHA COCTaBNATb MeHee 2 % OT aMnaMTyAbl BXOAHOIO
curHana Ha apyrux KAHAJAX.

51.106.7 B3sanmocBsisb UYBCTBUTEJ/IbHOCTW/HoN0XeHHA 6a30B0i IMHMM (ANs
PEMMCTPUPYIOLWWNX SNNTEKTPOKAPONOIPADOB)
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Ona npubopoB c aHanorosoii cuctemoit 3anucu SKI nonoxeHwe 6a30BOA AUMHUM Ha
SAMNCU OKI npu HyneBOM BXOAHOM CUrHale He [O/HKHO 3aBMCETb OT YCTAHOBOK OpraHoB
ynpasneHusa HYBCTBUTE/IbHOCTbLIO.

Mpn n3meHeHnn YYBCTBUTE/IbHOCTU 0T MUHUMANLHOTO 40 MakKCUMa/IbHOTO 3HauveHus
CMeLLEeHMe 6a30BOM NMHMKM OT OTKAOHeHMA B 10 MM OT ueHTpa ans ucnbiTyemoro KAHAJIA He
[OMKHO NPeBbILLaTh 5 % 0T SDPEKTUBHOW LUNPYHbI 3AMIACK 3KT.

*51.107 VcKaxkeHust curHana

*51.107.1 AnHaMnyeckune XapakKTepucTnku

ANEKTPOKAPAVNOIPA®bLI fomkHbl 06MafaTh  AMHAMUYECKMMU  XapaKTepucTMKamu,
COOTBETCTBYIOLMMM TeXHUYECKUM TpeboBaHuam 51.107.1.1 wam 51.107.1.2 npu HOPMAJIbHOW
YYBCTBUTE/IbHOCTW.

CooTBETCTBME 3TOMY TpPebOoBaHMIO NPOBEPAIOT C MOMOLLbIO OAHOIO W3 ABYX CRedyHLLmX
MeTO0f0B ucnbiTaHmii (cm. 51.107.1.1 nm 51.107.1.2).

51.107.1.1 WcnbITaHus C NOMOLLBH0 CUHYCOUARIbHBIX MW UMMYNbCHLIX CUrHAOB

*51.107.1.1.1 [AMHamMMYeCcKune XapakKTepUCTMKM Ha BbICOKMX YacToTax

SJIEKTPOKAPANOIPA®bBI Ha BbICOKMX 4YacTOTax [AO/MKHbI 06/1agaTh AMHAMUYECKAMMU
XapaKTepUCTUKAMKU, COOTBETCTBYIOLUMMM Tpe6oBaHuaM Tabnuubl 114 npu  HOPMAJIbHOW
YYBCTBUTEJ/IbHOCTW.

Tabnuya 114- OuHammnyecKme XapakKTePUCTMKMN Ha BbICOKMX YacTOTax

HepaBHOMepHOCTb
o aMnNANTYLHO-4aCTOTHOM
Tun HSX'\SXIH?QQ;'::AM YacToTa BXOLHOI0 cMrHana v cto xapaktepuctukun Ha SATMNCU
nenbiTaHna thopma 3KI (ucnbiTaHua AJB,C,D).
(pasmax), mB
OTKNOHeHWe aMnNanryfpl
umnynbea (UcnbiTaHue b)
A 10 0.67 -40 I u. cuHycongabHbIN + 10% *“
B 1,0 40-100 Iy, cMHyconpanbHbIi *10%/-30% 4
C 0.25 100-150 Iy, cuHycomganbHbIl + 10 %/ - 50% x
D 0.25 150-500 Iy, cMHyconaanbHbIl *10%/- 100%*
E 15 MeHee 1TU, TPeYrofibHbIN, ¢ -0/- 12%c

LUMPWHOI OCHOBaHMA 20 MC

* AMNAUTYAA BbIXOAHOT0O CUrHaNa 0THOCUTENbHO CMHYCOMAR/IBHOTO BXOAHOMO CUrHana yactotoin 10 Iy,

h UcnbiTaHne C aonano COAEPXKATb NO KpaliHeii Mepc 20 moc/iefoBaTeNbHbIX MEPUOAOB CUHYCOMAANBbHBIX
KonebaHunii. CoOTBETCTBME 3TOMY TPe6OBaHUIO NPOBEPSIIOT, N0 KpaliHeli Mmepc, Ha 50 % neproaoB.

¢ AMAAuTyga BBIXOAHOFO  CUFHasla OTHOCUMTENbHO BXOAHON TPEYro/IbHOK CUrHaia C LUMPUHON
ocHoBaHus 200 mc (cM. pucyHok 105).

SNIEKTPOKAPAVOIPA® fonyKeH NpoxoanTb BCe NATb UcbITaHuii npu HOPMAJIbHOW
UYBCTBUTEJ/IbBHOCTW. WcnblTaHne A CAy>XUT [0Ka3aTe/NbCTBOM TOYHOrO BOCMPOM3BEAEHNS
cCArHana B 3afaHHoii nonoce nponyckaHusi. WcnbiTaHms B u C cny>kaT [oKasaTenbCTBOM

afleKBaTHOIo BOCMPOM3BEAEHUA BbICOKOYACTOTHBLIX COCTaBNAnLWNX CUrHana 9Kl WcnbiTaHne D
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rapaHTupyeT, 4TO BbicOKoYacTOTHass NMOMEXA unn apTedakTbl He yeunusaroTes, Torja Kak
uenbiTaHne E  rapaHTupyeT, 4TO amnauMTyda y3kux 3ybuos R 6ygeT ajeksaTHO
BOCTMPOU3BOANTbCS.

*51.107.1.1.2 ImnynbCHaA nepexofHas XapakKTePUCTUKA Ha HU3KUX YacToTax

ANIEKTPOKAPANOIPA®Bbl na HM3KMX 4acToTaX AOMKHbl 001agaTb  MepexoaHoi
XapaKTepuUCTUKOW, OTBeYatoLLeli TeXHWYeCKUM TpeboBaHWsM A5 CefyHoWero MCnbITaHua npu
HOPMAJIbHOW YYBCTBUTE/IbHOCTW.

Vmnynsc 300 MkB-e (T. €. NpAMOYroNbHbIA UMMYALC C aMAAUTYAO0M 3 MB W AIMTENBHOCTLIO
100 MC WM 3KBUBANEHTHbIA eMy WMMMYNbC) He JO/KEH co3gasatbh cmelleHue 3AIMUCK 3KI ot
H303/1eKTPUYECKOl nMHUKM Gonee Yem Ha 100 mkB, HaknoH 6onee 250 mkB/c B obnactn 200 Mc
nocnie 3Toro Mmnynbca n HakioH 100 MKB/'C B ocTanbHO 0611aCT BHE MMMybCa (CM. PUCYHOK
106). B U3AE/INN, B KOTOPOM W3MEHSETCA CBS3b MO MEPEMEHHOMY TOKY Mpu O6HapyXXeHun
MUMNYy/bCa KapANOCTUMYNSTOpPA, 3Ta PYHKUMS JO/MKHA ObITb 3a0/10KMPOBaHa.

51.107.1.2 VcnbITaHmWe ¢ UCNOMb30BaHMEM KasiMbpoBoYHbIX IKI

B KauecTse Jpyroro sapuaHTa ucnbitaHuii: npu HOPMAJIbBHOM YYBCTBUTE/IBHOCTU
amMnAnTyfbl BbIXOAHLIX MMMYNAbLCOB AN1s 3y6L0B R 1 S pernctpupyemoii kanmbposouHoii KT He
JOMKHbI OTKNMOHATLCA Gonee yemM Ha 5 % OT MCXOAHOro 3HayeHWs. CMelleHns ST He [LOMKHbI
oTnnYaThes 6onee yeM Ha + 25 MKB OT pethepeHTHOr0 3HauYeHUs KaMB6pOBOYHOIO CUTrHaTa.

Ha wcnbiTyemblii  SNIEKTPOKAPANOIPA® nogawoT KaambpoBounble 3KI Twna
CAL20000, CAL20002. CAL20100. CAL20110. CAL20160, CAL20200 u CAL20500. [lpu
HOPMAJIbHOW UYBCTBUTE/IbHOCTW amnanTyasl 3y6uoB R u S Ha 3ATMVCKU IKI He
JOMKHbI OT/MYaTheA 6onee YeM Ha 5 % OT COOTBETCTBYIOLWENO Ka/MOPOBOYHOTO CUTHA/IA.
N3mepeHus amnnuTygsl ST. BbinofnHeHHble no 3AMUCK OKI mexkay 20 v 80 mc nocne
OKOHYAHNA KOMIM/EKCA QRS. He gomKHbI 0TAM4aThea 6onee yem Ha 25 MkB. MepexoaHblii
LLUYM Ha 3AMUCK 3KI go v nocne 0CHOBHbIX OTKNOHeHU (QS, R. RS) He fOM>KeH NpeBbIlWaTb
25 mkB no amnmTyge. HaknoH cermeHTOoB ST Ha 3AMNNCK OKI He gomkeH npesbiwaTs 0.05
mB/c.

51.107.2 JIMHeMHOCTb W AMHaMM4eckuii auanasoH (PEFMCTPUPYHOLWLME H
AHANN3VNPYHOLWME SNTIEKTPOKAPONOTPA®DDI)

ANNIEKTPOKAPAVOIPA® pomkeH obecrneumBaTb PErvcTpauuio BXOAHbIX CUTHaOB C
aMnanTygamm + 5 MB (61nonspHbIii curdan Ha nloéom OTBEOEHNWN).

Mpu nogaye curHana ¢ pasmaxom 1mB B eHTpe IPDPEKTUBHOW LUVIPUHBI 3AMUCH
3aperncTpupoBaHHas amnanTyaa He Jo/mKHa U3MeHATLCA 6onee Yem Ha 5 % (x 50 MkB) npu casure
PEervcTpUpyeMoro curHana B npegenax sceii IOPEKTVIBHOW LUVPUHbLI 3AMUCIA.
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HacToswee TpeboBaHWe [JOMKHO BbINOMHATLCA Mpu nogave NP PEPEHUMANBHOIO u
CUH®A3HOIO HAMPSXKEHW CMELLEHUIA * 300 MB MOCTOSHHOTO TOKa, MpWYeM 3Ty
HamnpsHXeHWS HEeMb3A NPUKIaabIBaTb OJHOBPEMEHHO.

CooTBeTCTBME 3TOMY TPe6OBaHUIO NPOBEPSIOT C MOMOLLbID OHOTO M3 ABYX CReLyHOLLMX
MeTOZOB:

a) CuHycomfanbHblii curHan ¢ vacToToil 40 'y n pasmaxom 1 MB B UeHTpe 3anucu
KAHANA npn muHumansHoli YYBCTBUTE/IBHOCTU cpsuraeTcea no Beeli SDDOEKTUBHOW
LLUNPUHE 3AMUNCA nyTem HanoXeHUs Ha BXOAHOW CUTHaA MNpsMOYrOfbHOTO CUrHana C
perynnpyemoii amnaMTygoiA M YacTOTOoi npumMepHo 2 Iy (cMm. pucyHok 107 Ansi 03HAKOMNEHMS C
COOTBETCTBYIOLWEN MCNbITaTeNbHOW Lenblo). Pasmax curHana Ha 3AMVCU 3KI. n3mepeHHbIi
cornacHo pucyHky 108 B pasnMuHbIX NONO>KEHMSX, HE JOMKEH OT/mM4aThesA 6onee yem Ha + 50 MKB.
[JaHHoe ucnbiTaHve NOBTopAT Ha yacToTax 20 n 30 Ny;

b) B gpyrom BapuaHTe BMECTO CUHycOMAanbHOrO curHana uvacToToi 40 'y moryT
nogaBaTbCs KanmbposouHble 3K Twuna CAL05000. CAL20000 n CAL50000 ¢ pasmaxom oT R
kS 1.4 n 10mB.

WcnbiTadre nosTopsaloT npu Hammuun JUPPEPEHUMANIBHOITO u CUH®A3HOIO
HAMNPAXEHNA CMELWLEHWA nocTosHHoro Toka cornacHo 51.102.1. Harpes nepa, nogava
yepTa M Apyrvie opraHbl HACTPOVKN AOMKHbI ObITb OTPEryAMpoBaHbl COrMacHo TpeboBaHUAM,
yKa3aHHbIM B 51.106.5.

51.107.3 OTKNNK Ha MUHUMaNbHbIA CUrHAN

CuHyconganbHblii 1AM TPEYrofibHbIA  curHan ¢ dactotoil 10 Ty w  aMnauTyaon,
paccuMTaHHOW 419 nonydeHus pasMaxa Ha 3anucy 0,2 MM. JOmkeH 6bITb pasnuumm Ha SAMUCA
3KI npy cKOpocTU NPOTSXKKK 25 MM/C.

Tpe6osaHue nposepstoT koHTponem 3AMUMCK 3KI. Harpes nepa, nofgaya 4epHun wiu
Apyrvie opraHbl HACTPOIKY perynmpytoT cornacHo TpebosaHuam no 51.106.5.

51.107.4 [OuckpeTusaumsa U KBaHTOBaHMe Mo amnnautyge 3KIT B npouecce cbopa
[aHHbIX

Mpu  paBHOMepHOW  guckpetwmsaumm  OKI-CHrHanOB  BbIGOpPKA  [JaHHbIX  AO/MKHA
ocyulecTnaThes B Kaxaom KAHAJIE B konnyectBe He MeHee 500 OTCYeTOB/C B TeUeHWe BCEro
BpeMeHV cbopa AaHHbIX. BpemeHHoW capur otcyeToB Mexay KAHANTAMMW, ucnonb3yeMbiMi ans
onpedeneHns YrioB Hak/oHa, He fo/mkeH npesblwarb HOO.Mkc. Lllar KBaHTOBaHWSi CUrHana no
amMnAnTyfe JO/KeH 6biTb He 60nee 5 MKB (MpuBeAEHHbIX K BXOAY) B MepecyeTe Ha HauMEHbLUWIA

3HauaLLnii our.
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HepaBHOMepHas AWCKpeTU3aumsa AOMyCKaeTcsd B Cryyae, Korja MOXET ObiTb [JoKas3aHa
3KBUBAJIEHTHOCTb MO/TyYaeMbIX XapaKTePUCTUK 1 MPU Hamumm He mMeHee 500 0TCUETOB/C B K&XKAOM
KAHAJIE B npegenax komnsekca QRS.
CooTBeTCTBYUE aToMy TpeboBaHNo npoBepalT 03HaKOM/EHWEM c
AKCMNYNTALUMOHHOWAOKYMEHTALIMEW k SNTEKTPOKAPNOIPADY.

*51.108 Pacneyartka, XpaHeH1e H rnepejayva 3N1eKTPOHHbIX JaHHbIX

SJNIEKTPOKAPAVNOIPA®bI, B KOTOPbIX NMpPeayCcMOTPEHbI PeXMMbl pacrneyaTku, XpaHeHus
¥ nepefayn fAaHHbIX B 3/IEKTPOHHOM BUWAE, AO/MKHbI BbINOMHATL CNeAyHoLWme QyHKUMN.

51.108.1 UNapeHTUnkKaums sanmcei

Kaxxgas 3anuncb J0/MKHa OblTb MOMeYeHa C MOMOLLbI WAEHTU(UKATOPa, KOTOPbIA [OMKEH
pacnevatbiBatbcsi Ha 3AMWCKU 3KI, a Takke coxpaHATbcA BMecTe ¢ OKI-AaHHbIMH 414
nocnefytoLlein 06paboTkM U nNepefaun. aeHTU(HUKATOP 3anmcy JO/MKEH COAEpPXKaTb, HO KpaiiHeli
Mepe, AaHHble 0 rofe, Mecsue, AHe, Yyace U MuHyTe peructpaumm SKI .

MogcoeauHaioT KABE/b MAUMEHTA 3S/IEKTPOKAPAVOIPA®A K umutaTopy OKI-
curnanos (reHepaTOoOpy CUTHAMOB CrieyuanbHoi dhopmbl). MponssogaT perucTpaumio 3AMNCU KT
1 coxpaHaloT ee. OTMmevaloT Bpemsa nonydeHnsa SKI ¢ yKasaHMeM MUHYTbI, 4yaca. OHA. MecsAua v
roga perucrTpauun. PacneyaTbiBaloT coxpaHeHHylo 3AMNMCb 3KI. CooTBeTCTBME 3TOMY
Tpeb6oBaHNI0 MPOBEPSIOT CBEPKOA OTMETKM BpemMeHW Ha pacnedaTanHoli 3AMWCU IKI ¢
3anucaHHbIM paHee NoKasaHWeM BPEMEHM.

51.108.2 NpeHTudmkauma NMAUVEHTA

ANEKTPOKAPOVOIPA® fomkeH 06nafats cpeactsamu naeHTudukaumm NALNEHTA.

MogcoeauHaioT KABE/b MAUMEHTA 3S/IEKTPOKAPAVOIMPA®A K umuTaTopy OKI-
curnanos (reHepaTopy CWUTHaNOB CrneunanbHOi (opMbl). BBO<)AT MAEHTU(UKALMOHHbIE AaHHbIE
MAUVEHTA, Takue Kak €ero WHULMaibl WM PerncTpauyroHHbli Homep (B COOTBETCTBAM C
TpeboBaHNAMKM  M3rOTOBATENS). 3anucbiBalOT  BBEAEHHbIN uaeHTudukaTop MALIVMEHTA.
MpowuzsogaT perucTpaunio 3AMNCU ISKI n coxpaHsaioT ee. PacneyaTblBaldT COXPaHeHHYHo
3AMNCb 3KI. CooTBeTCTBME 3TOMY TpebOBaHWIO MPOBEPSIOT CBEPKOA MAeHTUdMKaTopa
MALIMEHTA Ha pacnevaTaHHoin 3AMCU 3KT ¢ 3anucaHHbIM paHee UAeH TU(NKATOPOM.

*51.108.3 Peructpaums 4NTeNIbHOCTU 3anucu

[na  BbinonHeHWs aHam3a (MyTem 37EKTPOHHON 06paboTKM  AaHHbIX) AUTENLHOCTb
OAVMHOYHO HeNpPepbLIBHOI 3anncK JOMKHa ObITb He MeHee 8 C.

MopcoeanHsioT KABESb MAUMEHTA 3/IEKTPOKAPAMNOIPA®A Kk umutaTopy OKI-

cuUrHanoB (reHepaTopy CMrHanoB cneuyanbHoi hopmbl). MponssoaaT perncTpaunio 3AMNVCU KT,
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CooTBETCTBME 3TOMYy  TpeGOBaHMIO  MPOBEPSOT  KOHTPONEM  TOro,  4TO

npofomkuTensHocTh 3AMUNCK 3KI (Ha Byma>kHOM HOcUMTeNe WM Ha AuCniee) CoCTasnseT He

MeHee 8 C.
51.108.4 Peructpauma 3KIT Ha O6ymaxHoli neHTe (gna PEMMCTPUPYHOLLIX
SNIEKTPOKAPAVOIPA®OB)

51.108.4.1 3anuck IKI B NPAMOYrofbHOW CUCTEME KOOPAMHAT, COBMELLEHME TOUEK 3amnncu

PEFVCTPUPYIOLLUIA SNEKTPOKAPAVNOIMPAD fomxkeH obecrneunsaTh 3anucs KT B
MpSIMOYTO/bHON CUCTEME KOOPAMHAT.

OTkNoHeHve oT nepneHgukynapHocty gna SKI, 3anucsiBaeMbix B8 MHOTOKAHAJIbHBIX
SJNIEKTPOKAPONOIPA®AX, He fomkHa npesbiwats 0,5 M.

[ns BbINOMHEHWS 3TUX TpeboBaHUIA MOTYT BbITb NPeLYCMOTPEHbI PErYIMPOBKN.

Ona ananorosbix QJIEKTPOKAPANOIPA®OB ¢ 3anucbio Ha OyMa>KHbI HOCUTENb
BXOAHbIM CUrHanoM, obecreysBalolLM OTKNOHeHMe B I 15 MM OT UeHTpa SPPEKTUBHOMN
LUMPUHBI 3ANWCK, pesynbTupytollee OTKNOHEHME [OMKHO 06nafaTb NapanenbHOCTbI C
TOYHOCTbIO 0,5 MM OTHOCUTENLHO KOOPAMHATHON pasMeTKM Ha Gymare (CM. pucyHok 109).

OTKIOHEHWe OT NepneHANKYNAPHOCTU B NONOXKEHUM NHOOLIX ABYX 3aNUCbIBAEMbIX TOYEK B
MHOIOKAHA/IbHOM 3NEKTPOKAPANOIPA®E npu HyneBOM OTKIOHEHUU He [OM>KHO
npebiwaTb 0.5 MM npyu MPOTSHKKE AnarpaMMHOA NeHTbl CO CKOpocTbo 50 MM/C 1 mpu
0AHOBpeMeHHol nojade Ha Bce KAHAJIbI cTyneHyaToro curHana, o6ecneymBarolero O TKIOHEHNE
nepa Ha 3anucu B+ 15 MM OT LEHTpPa IEHTLI.

51.108.4.2 MapKepbl BPEMEHWN U PEXMNMOB

Ecnn Ha 3AMNCAX OKIT npeaycMOTPEHO HaHECEHME MapKEepOB BPEMEHM W/WN PEXXMMOB,
TO OHW He JO/MKHbI MPUBOANTL K OTKNOHeHUAM Ha 3AMUNCAX IKI™ B nto6om KAHAJIE 60nee vem
Ha 05 MM npu smobom yposHe UYYBCTBUTE/IBHOCTW. Ecmu  BpeMeHHble  MapKepbl
MpesyCMOTPEHbI, TO OHU JO/MKHBI HAHOCUTBCS C TOYHOCTLIO 2 % OT MPOMEXYTKa MeXAy COCeAHUMM
MapKepamu, KOTopast He JO/HKHA 3aBUCETb OT CKOPOCTU MPOTSHKKM.

Ycnosus UcmbITaHwid onpegenersl B 51.106.6.

51.108.4.3 3PDPEKTVBHAA LLUMPUNHA 3AMNCA

3PPEKTUBHAA LLUNPUHA 3ATMNCU gna PETUCTPUPYHOWMX SNTEKTPOKAPANO-
FPA®OB gomkHa 6bITb He MeHee 40 MM.

CooTBeTCTBME TPebOBaHWIO MPOBEPAT BHELUHWM OCMOTPOM.

51.108.4.4 CKopOCTb permucrpaumm

B PETMCTPUPYIOLWNX SNEKTPOKAPANOIPADAX [0MKHbI ObITh NpeaycMOTPEHSI

He MeHee [BYX CKopocTei 3anucy - 25 n 50 mMm/c. TOYHOCTb YCTaHOBKM 3TWUX CKOPOCTEN LOMKHA
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ObITb He Xye £5% npy cambix He6NaronpUATHbLIX COYETaHNUAX YCNOBMIA, yKa3aHHbIX B 1EC 60601-
1(nogpasgen 10.2) n IEC 60601-2-25.

CooTBeTCTBME 3TOMYy TpebOBaHMIO MPOBEPSOT  MCMOMb30BAHWEM [ABYX CRefyHoLwmX
MeTO0/10B UCMbITaHWIA:

a) COOTBETCTBME TpeboBaHMAM K BbI6OPY CKOPOCTM perucTpauuiu ycTaHaBaMBatoT
BM3ya/lbHON NPOBEPKON 1 PeryIMpoBKOM MexaHu3Ma Bblbopa CKopocTU perucTpauuv B U3AENNA.
TOYHOCTb 38JaHWA CKOPOCTU PerucTpaLun onpelensitoT MNOACOeAUHEHMEM CUTHAN-reHepaTopa K
nobomy pabovemy OTBEAEHUIO 3NEKTPOKAPANOIMPAGA 1 peryaMpoBkoil am/umTygbl
TPeyronbHOro CUrHana, obecneynBaroLLero MUHUMaNbHOE OTKIOHeHWe Nepa + 5 mm Ha 3AMNVCH
IKI Ha vacToTe 25 'y + 1 %. lNpu ckopocTwW perucTpaumu 25 MM/C 1 nocne He meHee | C
MPOTS>KKN NCCNEeAYOT YeThIpe NocnesoBaTeNbHO NONYYEHHbIE OTPE3KN 13 10 NepuosoB KadKablid.
Ka>kpas nofobHasi nocneaoBaTeNbHOCTb A0MKHA 3aHMMaTb Ha Gymare y4acToK anuHoi (10 +
0.5) MM. M3MepeHHbIi 6e3 MOMOLUM KOOPAMHATHON pasMeTKW Ha AuarpaMmHoin 6ymare. [nuHa,
3aHnmaemas 40 nepmogamn 3AMNCU SKIT. gon>kHa cocTasnsiThb (40 + 2) nen. laHHO€e UCMbITaHue
MOBTOPSAOT NPY CKOPOCTU NPOTSKKM 50 MM/C. ANNHBI OLEHWBAEMbIX YH4AaCTKOB YMHOXKAT Ha
JBa. MorpelwHocTb NPU 9TO.M He JO/MKHA NpesbIwaTh +5 %.

b) B Apyrom BapuaHTe UCMbITaHuiA (Hanpumep. NPOBOANUMBIX  Ansi
ANEKTPOKAPOVOIMPA®OB ¢ undposoit 06paboTKOA, KOTOPble He MOryT 06pabaTbiBaTb
CVHYCOMAaNbHbIE UCMbITATENbHbIE CUTHAMBI) TOYHOCTb 33AaHUA CKOPOCTM perncTpauum MOXKHO
MPOoBEPATL C MOMOLLBIO WUCMbITATENbHOrO CUrHana TpeyronbHoin hopmbl [C aMmnanTygoin 1 mB.
AAMTENbHOCTBIO 50 MC 1 yacToTOoIn noBTopeHns 120 1/mMnH (Mnn nepuogom 500 mc + 1 %)] wwm ¢
noMoLiblo  KanmbposoyHoit OKIM Tuna CAL20002. KOTOpyl Heobxogumo MojaTb Ha
ANEKTPOKAPOMOIPA®. Mpu ckopocTy perucTpaumu 25 M.m/C 1 nocne He MeHee 6 C NPOTAXKKM
BOCEMb MOCNefoBaTENbHbIX WUMMYILCOB/KOMMNEKCOB npoBepstoT Ha 3AMUVCU SKI. Bocemb
MHTEepBa/IOB MeXKy BOCEMbIO NOCNEL0BATENLHLIMYA UMNYNbCAMU/KOMU3EKCAMU [OMKHBI 3aHUMATb
Ha 6ymare 100 £ 5.Mm. YTO ClefyeT NpoBepATb 6e3 NCNONb30BaHUS KOOPAMHATHON pasmMeTKN Ha
JnarpaMmHoii bymare. [laHHOe UCMbITaHne NOBTOPAT MPU CKOPOCTY NPOTS>KKN 50 MM/C, AnHY
OLIEHMBAEMOr0 yHacTKayMHOXKAT Ha fga. lMOrpelwHocTb NpW 3TOM He [OM>KHA MpeBblaTb
£5 %,

51.108.4.5 BpemeHHas 1 aMnAnTyaHas pasMeTka dymaru

PasveTka Ha gnarpammMHoli 6ymare gns peructpaummn SKI fomkHa 6bITb BbINOMHEHA B BUAE
MPSIMOYTONbHOW CETKUN C INHKEV BPEMEHW, NePNEHANKYAPHON K Kpato 6ymaru, U ¢ MakCUMaslbHbIM
nepekocom 0,5 % oTHocuTenbHO SPDEKTVBHOW LUMPUHbLI 3AMNCK (Hanpumep, He 6onee 0.2

MM Mpy WupmrHe 3anucy 40 mMm). CTaHAapTHBIA War pa3MeTKW JO/HKEH COCTaB/sATL 1 MM, OCHOBHYHO
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pa3MeTKy CnedyeT MPOBOAWTD C LaroM 5 MM 1 gonyckoM 2 % Mnpu YCOBUAX OKPYXKatoLeld cpeapl,
yKaszaHHbIX B 1EC 60601-1 (noapasgen 10.2) n 1EC 60601-2-25.

Co0TBETCTBME 3TOMY TPe6OBaHMIO NPOBEPSIOT M3MEPEHUSIMU Na Bymare.

51.109 Wcnonb3oBaHne JIJIEKTPOKAPANOIPA®OB BMecTe € KapAMOCTUMYNA-

Topamu

51.109.1 WckakeHus SKI

Ha  dyHkunoHuposaHue  S/IEKTPOKAPONOIMPA®A  He  [O/MKHA  OKasbiBaTb
OTPULATENBHOTO BAMAHWUSA paboTa KapanoCcTUMyNATopa, B MPOTMBHOM Clyvae M3roTOBUTESb AO/MKEH
YETKO YKa3blBaTb, 4YTO (yHKUMOHUpoBaHWe JJIEKTPOKAPAVIOIPA®A 0OyaeT HapyLuaThes
paboToi KapamocTumynsTopa.

Co0TBETCTBME 3TOMY TPeOOBAHUIO OKA3bIBAIOT CNedytoLyM 06pasom:

a) nNpu nogave MMMynbCOB ¢ amnanTygoi 200 MB. BpemeHeM HapacTaHus MeHee 100 MKC,
AMTeNbHOCTHIO | MC 1 YacToTOoi noBTopeHns 100 I/MUH. BMECTE C CUHYCOMAANbHBIM CUTHAIOM C
yacToToin 40 Iy c pasmaxom | mB. nogasaembiM Ha Bxog JJIEKTPOKAPAVIOIPA®A c
HOPMAJIbHOW  YYBCTBUTE/IbHOCTbIO, Bpems, Heobxoaumoe [A1A  BOCCTAaHOB/IEHUA
aMnInTyLbl CUHYCOMZAIBHOTO curHana fo ypoBHA 70 % OT nepBOHAYasbHOrO 3HauveHus (C
pasmaxom 1mB) Ha 3ATMNCK 3KI. He fomkHO npesbiwaTb 50 Mc. B npouecce yka3aHHOIO BbiLLe
NCMbITaHNS MaKcMabHbIA 06LLMIA CABUT 6A30BOI NMMHWUK He AONMMKEH MpeBbIlaTb 10 MM B TeYeHue
10 c. Pasuax no amniMTyfe WCNbITaTeNbHOro CUHYCOMAANLHOIO CUTHaNa, M3MEepPEHHbLIA Mo
3AMNCU SKT npu Hasnumm MMMynbCOB, He JOMKEH 0TIMYaThCA 6onee yem Ha £ | mm (wm = 10
%) OT WMCXOAHOr0 3HAYeHMs A 3TOr0 UCMbITATENbHOr0 CUrHana, W3MEepeHHOro B OTCyTCTBME
VIMNYNbCOB;

b) ecm B JJIEKTPOKAPAVOIPA®E npegycmoTpeHbl HacTpoiikn ®UIbTPOB ans
MpoBefeHNsa 3TOr0 WCMbITaHWs, TO 3TO [O/XKHO YKasbiBATbLCA B 3KCMYATALIVMIOHHOM
OJOKYMEHTAUWW. Kpome Toro, BiusaHue HacTpoek aTux ®PUJIbTPOB Ha ucka>keHnne IKI -
CUTHaN0B JOMKHO TaKKe ykasbieaThbes B IKCM/TYA TALMOHHOW JOKYMEHTALMI.

c) kpome Toro. QJIEKTPOKAPOMOIPA® pondkeH NPOXoauTb OAHO W3 Cheaytolmx
abTepHaTWBHbIX MCMbITaHUIA (KOTOPOE A0MKEH BbIOUPaTh U3rOTOBUTEND):

- npu HOPMA/IbHOW YYBCTBUTE/IbHOCTW Ha Bxog OJIEKTPOKAPANOIPAD®A
nocne CMMMEeTPUYHBIX UMMYNLCOB TPEYronbHO hopMbl (C amnanTygoi 2 MB. gavTensHocThio 100
MC) MOAaT MMNYNbCHBIA CUTHAN C KapauocTuMynsaTopa (C MakCuManbHbIM Hanps>keHnem 200
MB. BpeMeHeM HapacTaHus He 6onee 100 MKC. 4N TENLHOCTBI 1MC 1 YacTOTO NOBTOpeHna 120

HMMYNbC/MUH). Hadyano umnynbca KapamocTUMynsTopa ycTaHaBMBalT He Gonee yem 3a 40 Mc
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nepej HayanoM UMNynbca TPeyronbHo (hopMbl, KOTOPbIA JOMKEH YeTKO pacrnosHaBaThbCA Ha
3AMNNCK KT

Pasmmuna B amnaMTygax Me>KAy nepsoHayaibHbIM W BOCMPOW3BEAEHHBIM  CUTHAIOM
TPeyronbHoi  hopMbl  HEe  JOMKHbI  npeBblwaTs 20  %. [lono>kKeHwe wmnynsca C
KapAanocTUMynaTopa AOMKHO YeTKo onpefenaTocs Ha SAMNNCKU KT

- B fpyrom BapuaHTe npu HOPMAJIbHOW YYBCTBUTE/IbHOCTU Ha BXof
SNEKTPOKAPOVOIPA®A nocne kanmbposouHoit SKIM Tuna CAL20000 nogaloT MMMYAbCHbIA
curdan (c amnanTygoin 200 MB, BpemeHeM HapacTaHusi He 6onee 100 MKC, AMWTENbHOCTHIO 1MC 1
yacToTOIin noBTopeHus 120 1/muH). Mpn 3ToM Komnnekc QRS gomKeH ObITb YeTKO pasMuuM Ha
SAMNCK 3KI. OTKIOHeHNA HO ammIUTYyAe OT MepBOHaYaibHO BOCMPOM3BEAEHHOIO KOMMeKca
QRS He gomkHo npesbiwaTb 20 %. Mono>keHve nmnynsca KapguocTumynaTopa Ha SAMNNCU SKI
[OMKHO ObITh YeTKO PA3INUNMBIM.

51.109.2 Bu3syanbHbIli KOHTPO/Ib UMMY/IbCOB KapAMOCTUMYNSAToOpa

Mpn  HOPMAJIbBHOM UYYBCTBWUTE/IbHOCTV 1 npu  OTKAOYEHUU  Mt06Oro
nepekntovaemoro @UJIbTPA nMnynbC KapauoCTUMYNsTopa, MMERLWWA amnautygy 2 MB. Bpewms
HapacTaHus Mo KpaiiHeli Mepe MeHee 100 MKC 1 ainTenbHOCTb 0,5 Mc, 40/MKeH BbITb BOCMPOM3BEEH
Ha SAMNCU 3KI nam oTMeYveH MapKepoM amMnanTyoi He MeHee 2 MM.

CooTBeTCTBME ITOoMy Tp66OBaHI/I}O MPOBEPAKT N3MEPEHNAMN.

PA3OEN AEBATLIN. HEHOPMAJIbHAA PABOTA N YCN10BMA HAPYLLEHWA:
NCIMbITAHNA HA BOSOEVNCTBUE BHELLUHUNX ®AKTOPOB

MPUMEHSAIOT MYHKTLI U NOAMYHKTbI AaHHOro pasfesa 06LLero ctaHaapTa.
PA3LEN LECATbLIN. TPEBOBAHUSA K KOHCTPYKLU

MpUMEHSIOT MYHKTLI U NOAMYHKTbI JaHHOr0 pa3fena o6LLero cTaHAapTa, 3a UCKIH0UYEHNEM:
56 KOMMOHEHTbI 1 06LLIa KOMMOHOBKA

MPUMEHAIOT NYHKTbI U NOAMYHKTbI JAHHOIO pa3sfena oO6LLIero CTaH4apTa, 3a UCKIIOUYEHVEM:

56.7 Batapen

JononHeHve

a) [JomkHbl ObITb NpPedycMOTPeHbl CpeAcTBa WHAMKauun paspaga BHYTPEHHEIO
NCTOYHUKA 3HEPIMW po Takoin cTemeHw, npu Kotopoir INEKTPOKAPOVIOIPA®D He
COOTBETCTBYET  Tpeb6OBaHMAM  HacTOALLEro  cTaHjapTa. M3rotoBuTenb  [OMKEH B
SKCMNYATALMOHHON AOKYMEHTALW npeacTaBnsts WHAOPMALMIO O MUHUMAbHOV
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npoao/mKMTeNbHOCTU  paboTbl SJIEKTPOKAPANOIPADA B COOTBETCTBUM C  TpeboBaHWUAMU
HaCTOSALLEro YacTHOro CTaH4apTa Npu CReayoWwmx YCaoBusX:

[na 0aHHOTO UCTIbITaHWS CriedyeT UCNOMb30BaTh MOSIHOCTLHY 3apsXKEHHbIN BHYTPEHHUIA
NCTOYHMK MATAHUNA (akkymynsrop), YKa3aHHbII N3roTOBUTENEM. Ha
ANNEKTPOKAPAVMOIPA® no BcemM KaHasiam MOAaloT CUHYCOMAabHbIA CUrHan ¢ pasmaxom 1 mB
6e3 cgsura 6asoBoii MHMKM (MM KanmbposouHyto IKIT Tuna CAL20002). 3TOT curHan
HernpepbiBHO perucTpupyetca npu  HOPMAJIBHOM UYBCTBUTENIBHOCTW ©  ckopocTy
MPOTSHKKM NleHTbI 25 MM/C.

Co0TBETCTBIE 3TOMY TPeGOBaHMIO MPOBEPSIOT M3MEPEHUSIMUL.
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Amnnwyga
PucyHok 101 - PacnonoxeHue PucyHok 102 - [MonsapHOCTb OTBeeHUM nauyeHTa
3NeKTPOLO0B HO MeToLy PpaHka (cm. 51.101.1)
(cm. Tabnuuy 101)
"eHepaTop ] DOMmKeH NMeTb 130/IMPOBaHHBI BbIXO[, Mpn UCTbITaHUU

SNEKTPOKAPAVOIMPA®OB ¢ PABOYEA YACTBIO TUMA BF unn CF 3KpaHUPYHIOLMiA KOXKYX
MOXET 3a3eM/IATbCS.

Ri = 100 kOm; R>=4,7 kOM: R, = 100 Om; R4=620 kOm; R, = 100 Om; C =4,7 H®

PucyHok 103 - VicnbiTaHWs BECOBbIX Lieneli U BXogHOro nmnegaHca (cm. 51.101.2.2 n 51.102.1)
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R = 51 kOwm; C = 47 H®; C2 = 100 n®d; C2 n Ct MIMUTUPYIOT EMKOCTb MaLmeHTa
OTHOCWTEbHO 3eMn. [ns noayyeHUst 4ONONHUTENbHbLIX CBEAEHWIA CM. MpUNoXeHne FF.

MpumeyaHune - [aHHas ucnbiTaTeNbHas LeNb BKAOYAeT B cebA 3KpaH, HeOOXOAVUMbIV 15 CHUXEHUS
B/NAHMA BHELIHUX nomex. a5 o6ecneveHns apMeKTUBHOCTM 3KpaHa, NOKaTaHHOK Ha PUCYHKe BHELUHEN NMyHKTUPHOW
NWHWEN, OH JO/MKEH COEAMHATHCS C TOUKONM 3a3eMieHUs. EMKOCTb MeXAy 3KpaHOM W U3MEepUTESIbHOW LieNblo MOXET
oTpULAaTEeNIbHO BANATL Ha pPe3yfbTaTbl UCMbITAHWIA, NO3TOMY YYBCTBUTE/IbHYIO HacTb 3TON Lenn JOMKEH 3KpPaHMpoBaTb
[OMOMHUTENbHbIV BHYTPEHHWUIA 3KpaH.

3alUTHBIA 3KpaH, NoKasaHHbIN Ha PUCYHKe BHYTPEHHel NYHKTUPHON NUHWEN, CoefUHAETCA C TOUKON nogayu
HanpsHKeHWs1 CUHMasHoro curHana. MockonbkKy emKocTb C, MeXAy BHYTPEHHUM H BHELUHMM 3KpaHamu OKasblBaeT
BO3fleiCTBME KaK Ha eMKOCTb WCTOYHMKA, TakK W Ha HanpskeHne cUHMA3HOro curHana, 1o ce crefyeT YBeNMUUTb
NoACTPOEYHbIM KOHAeHcaTopoM Ct o emKkocTM 100 nd. paBHOM eMKOCTU KOHAeHcaTopa cBa3n C2 reHepartopa.

Mpu yBennyeHUn HanpsbkeHWUs reHepatopa [0 20 B (cpcAHeKBafpaTUUCCKOE 3HAYEHWME) HamnpsKeHVe B TOUKeE
nofayn CuHgasHoro curHana coctaBuT 10 B (cpcAHeKBafpaTUYCCKOE 3HAYeHWEe) C 3KBMBAIEHTHbIM WMMeAaHCOM

UCTOYHMKa 200 HD MpK CoefUHEHHOM C UCMbITaTeNbHON Lenbto KABEJIE MALUMEHTA 3/IEKTPOKAPANOIPADA.

PucyHok 104 - Cxema Lienu 41 UCMbITaHWIA Ha NMoAaBneHne CUHMa3Hol noMexu
(cm. 51.105.1 1 51.106.4)

44



MOCT IEC 60601-2-51-2011

AMNMTYfA CUrHaia

PucyHok 105 - Mmnynbchbl TPeYronbHoi opMbl 4ns ChbiTaHusa Tuna E
(cm. Tabnmuy 114 m 51.107.1.1.1)

Amnautyga cunena

(100 MK8)

PrcyHok 106 - BXOAHOW MMMYNbCHBIA CMrHan (MyHKTUPHAS IMHUS) U OTKANK

anekTpokapauorpada (cnaowHas nmHug) (cm. 51.107.1.1.2)
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46

eHepatopbl L'l 1 U2 g0MKHbI UMETb 1301MPOBAHHbIE BbIXOAb!. [py MCNONb30BaHUN
PABOYEI UACTU TUMA BF unn CF aKpaHVUPYIOLLMIA KOXYX MOXKET 3a3eMAAThCS.
Ri= 100kOm; R>=4,7kOm; Rj=1000m; Rj = 100 Om

PucyHok 107 - Cxema uenu Ans NnpoBepku nnHeiiHoctn (cm. 51.107.2)

A - CyHycomnganbHblin curHan yactotoit 40 I'u; B- 10+ 0,5 mm; C - 3dheKTBHaA WNPUHA
peructpauumn; D- AMNAnTyfga CUrHanoB NPsIMOYroNibHON (hopMbl

Amnantyga D n3MeHseTca Npu U3MeHeHUy amnauTyabl reHepartopa U2 (cMm. pucyHok 107)

PuicyHok 108 - OugeHKa pe3ynbTaToB MUCMbITaHWiA MHeiHocTM  (cMm. 51.107.2)
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PucyHok 109 - TMposepka NpsaMOoyro/ibHOCTW cucTeMbl KoopauHaT (cm. 51.108.4.1)
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MpunoxeHwne L
(06s13aTENBHOE)

|_|y6ﬂI/IKaLI,I/II/I, YNOMAHYTbIE B HACTOALLEM CTaHAapTe

[JononHexve

1EC 60601-1:1988 Medical electrical equipment - Part 1 General requirements for safety
(N3pennsa meguumMHCKMe anekTpuyeckme. Yactb 1 O6wime TpeboBaHMs 6€30MacHOCTN)

IEC 60601-1-4:1996 Medical electrical equipment - Part 1: General requirements for safety -
4. Collateral standard: Programmable electrical medical systems (M3genms  MeAMUMHCKME
anekTpuueckme. Yactb 1. O6wme TpeboBaHWsi 6Ge3onacHOCTW. 4. [LONOMHWUTENbHbLIA CTaHAapT.
MporpaMmmpyemMble MegULMHCKINE 31EKTPUYECKUE CUCTEMBI

1EC 60601-2-25:1993 Medical electrical equipment - Part 2: Particular requirements for the
safety of electrocardiographs (M3memma  meguvuuHCKUE  3nekTpuueckune. Yactb 2. YacTHble
TpeboBaHMsS 6e30NaCHOCTM K 3M1eKTpoKapamnorpadam)

ANSL/AAVI [OpnarHocTUyecKue aneKTpokapamorpahmuyeckme annapatsl

ENV  1064:1993 MeauumHckas — uHgopMauua.  CTaHAapTHbIA — NPOTOKOA  CBSA3MW.
KomnbloTepr3rpoBaHHas 3/1eKTpoKapanorpagms

Pabouasi rpynna CSE «PekomeHAauum no M3MepuTeNbHbIM CTaHAapTaM B KONMYECTBEHHOM
3neKTpokapamorpapum», European Heart Journal, 1985, 6, 815-825

KomnbtoTepol B kapauonoruu, IEEE Computer Society Press, 1990, 1991, 1992

ISO 1000: 1992 SI units and recommendations for the use of their multiples and of certain

other units (EanHnupbl nsmepeHnin CU 1 pekoMeHaaL M no NPUMEHEHNIO MX KPaTHbIX Y HEKOTOPbIX

APYTUX eaMHNLY)
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MpunoxeHne AA
(cnpaBo4HoE)

O6ume yKasaHus 1 ux 060CHOBaHMe

AA.1 O6LWMe NONOXKeHUS

MofrotoBka HacTosLEro CTaHZapTa, B  KOTOPOM  YTOYHAIOTCA  TpeboBaHWA K
SNEKTPOKAPOVIOIPA®AM, ocyLlecTBAAIOWMM perucTpaumio  wunn aHanus 3KIT, 6bina
OT/IOXEHA Ha J0Nrne rofbl, NOCKO/bKY 3aBepLUeHVe AOKYMEHTUPOBaHNUSA TpeboBaHUM 6e30MacHOCTU
06n1aaa10 60/bLUMM NPUOPUTETOM.

Ha npotsykeHun nocnegHux 15 net texHnyeckaa peanusaumns SJIEKTPOKAPONOIMPAD®OB
npeTepnena CyL|eCTBEHHble W3MeHeHWs. BOMbLUMHCTBO M3  nofobHbix WVSAENNIA  Tenepb
CHabXaeTcs  BCTPOEHHbIMM  MUKPOMpoLeccopaMy,  O6ecrneyvBatolLMMKA  YNpaBneHue UMmmM  ”
umdposyto 06paboTKy nonydvaembix NTIEKTPOKAPAVNOIPAMM. BMecCTo rasibBaHOMETPUYECKNX
MepbeBbIX PErncTPaTopoB Tenepb  MCMOMb3YIOTCH  6e3blHEPLMOHHbIE  CUCTEMbI  pacreyaTku
3AMUCEN 3KI. OundpoBaHHble CUMHabl Takke MOABEpraloTca 06paboTKe U CRyXaT /s
N3MEPEHMS BPEMEHHBIX WHTEpPBa1OB W aMnautyp 3y6uos Ha SKI. Kpome TOro, MHorve w3 atux
CUCTEM CMOCOGOHLI BblAaBaTb UHTEPNPETALUOHHbIE AMArHOCTUYECKME 3aKMHOUEHMS.

M3-3a  Mpou3OLIeAlIMX — pasuTeNibHbIX — MepeMeH B TeXHWKe psg  Tpeb6osaHuu,
NpeabsaBAABLUMXCA K «CTapbiM, cTaHAapTHbIM» JJIEKTPOKAPAVOIPA®AM, dakTnyeckn
ycTapen (Hanpumep, peKOMeHAaLMN K UX YaCTOTHbIM XapaKTepucTukam, nockonsky 3AMNNChb IKI
Ternepb Y)XXe He OrpaHUYMBaeTCs MHEPLMOHHOCTHIO rasbBaHOMETPUYECKUX CUCTEM perucrpaumu
3KT), ogHako BMeCTO ycTapeBLUMX Tpe6oBaHUM Upe3BblYaiiHyt0 3HaYMMOCTbL NPUOBPETAlOT Apyrie
rokKasartenu, B 0COGEHHOCTM OTHOCALLMECS K MPaBUIbHOMY BOCMPOU3BEAEHMIO oUMdpoBaHHbIX KT,
K M3MepeHnto X napameTpoB U uHTepnpeTaumm 3KI, NOCKOMbKY OT MOSyYEeHHbIX Pe3ynbTaToB
3aBUCUT NPUHATUE MEAVLMHCKNX ANArHOCTUYHECKMX PELLEHNIA.

Hwxke nepeuncnieHbl OCHOBHbIE MPUYMHLI, 3acTaBMBLUME YCWIUTb TPeboBaHUA K pabouvm
xapaktepuctukam IIEKTPOKAPANOIPA®OB ¢ uenbio obecreyveHms noBbILLEHHOMO KayecTBa
NPUMeHeHWs MeTOZa 3NeKTpoKapAnorpagum:

a) B [EBpone exerogHo npoBOAMTCA aHanuM3  pesynbTatoB  6osmee 100  mam
3NeKTpoKapauorpaguuecknx —obcnedoBaHuiA;  3aTpaTbl Ha 3Ty 4acTb ycayr B 06/acTu
34paBoOOXPaHeHNA NpeBbILLAeT 1 M/pA eBpo B rog;

b) KOMMYECTBEHHbIE fAaHHbIE B 34PaBOOXPaHEHMM BO BCE OO/MbLUEN CTEMEHW HauMHaloT
COXPaHATLCS B 3/IEKTPOHHON (hOpMe 1, COOTBETCTBEHHO, BCE 6OMbLUEE YMCNO MELULMHCKNX

ANarHoCTn4yecKnx peLUEHMVI NPUHUMaKOTCA Ha OCHOBE 3TUX KO/IMYECTBEHHbIX AAaHHbIX;
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Cc) Bce 6onbLMiA 1 GOMbLUNA 06bEM 3TWUX AaHHbLIX MCMOML3YETCA B 3NUAEMMOSIOrMYECKMX
nccnefoBaHNAX U ANa UX NepUOAMYECKOro COMoCTaBNeHMs, U3 Yero cielyeT, UTo pe3y/bTaTbl 3TUX
NCCNEAOBAHNIA 1 BbITEKAKOWMX W3 HUX PELLEHWIA B 34paBOOXPaHEHUM [O/MKHBI OCHOBLIBATLCA Ha
[elCTBUTENIbHO COMOCTaBUMbIX AaHHbIX;

d) npuHMMas BO BHMMaHMe 3TN 06CTOATENbCTBA. EBpoMeickas Komuccus yTBepauna
[VpekTvBY MO MeguUMHCKUM npubopam, B KOTOPOWA TakXe YKasblBAeTCsl, YTO AaHHble npubopsl
[OMKHbI 06ecneyrBaTh JOCTATOUHYIO TOUHOCTb M3MEPEHUIA.

B gaHHOM [JOKYMeHTe UMeeTCs psg TpeboBaHWiA, B KOTOPbIX YMOMWHAKOTCA aflbTepHATUBHbIE
METOfbl MCMbITaHWUIA, CMbICST KOTOPbIX COCTOWT BO BBEAEHUM ABYX 3KBUB&/IEHTHbIX METOAOB W
BO3MOXHOCTW mcnbiTaHnii QJITEKTPOKAPANOIPA®OB nuib € NOMOLLbI OAHOT0 (HO He 060MX)
3TUX MeTogoB. M3-3a pasnunumii B ABYX METOAax WCMbITaHWA TEOPETMYECKN CyLLEeCTBYeT
BO3MOXHOCTb TOro, 4to QJIEKTPOKAPAVOIMPAD MOXeT MpoiATM O4HO W3 WUCMbITAHUA W He
MPOATU [APYroro WCnbiTaHWs U3-3a MafblX [ONYCKOB. TakuM 006pa3oM, BO M306eXaHue
HelopasyMeHW M3roTOBUTENb [O/DKEH CBA3bIBATLCA C OPraHoOM MO  WCMbITAHUAM, KOTOPbIRA
1CMOMb30BaT a/lbTEPHATUBHBIA METOL MCMbITaHUA, M 3TOT OpraH AO/KEH MPOBOAUTL TO/LKO
[aHHbIA METOA UCTIbITAHUIA.

B paHHOM [OKyMeHTe uMeeTcs psg Tpeb6oBaHWii, 06ycnaBnMBaloMX HeOBXOAMMOCTb
npefocTasneHnss B SKCMNYATALMOHHOW [OOKYMEHTALMA MHopMauum o paboumx
xapaktepuctukax 3JIEKTPOKAPOMOIMPA®OB. Cmbicn  3Tux  TpeboBaHWii  COCTONT B
NpefoCTaB/EHNN 3aMHTEPECOBAHHOMY 3aKa3umKy AeNCTBUTENbHO LOCTYMHON MHGOopMauumn, a He B
paclmperun  SKCM/TYATALMOHHOW OOKYMEHTALIMW  nyTeM BKNKOYEHUS B Hee
MH(opMaLMy 0 paboumx XxapakTepucTvkax. Takum 06pasoM, yKasaHHas WH(popMauus MOXeT
BK/IOYATbCA B OHW U3  [JOKYMEHTOB, CO3[aBaeMblX U  My6AUKYEMbIX  W3rOTOBUTENEM
SNNIEKTPOKAPANOIPAD®A. TpumepaMn  3TUX  [OKYMEHTOB, TMOMWMO PYyKOBOACTBA MO

SKCMNYATALIN, MOryT CRyXuUTb MeAULIMHCKME PYKOBOACTBA Y TEXHUYECKME YKa3aHus.
AA.2 ObocHOBaHME O0TAENbHbIX MYHKTOB CTaHAapTa
11 O6nacTb NpPUMeEHEHUN

HacToswuii CTaHpapT pacnpocTpaHseTcs Ha PETMCTPNPYIOLLVE 7
AHANMN3NPYIOWLME OAHO- un  MHOIOKAHAJIBHBIE  SJIEKTPOKAPANOIPADLI.
BbixogHoli MpOAyKT 3TuX M3NENVN - SNEKTPOKAPOVOIMPAMMA - nCnonb3yetca AnA
MOCTaHOBKM AWarHo3a, T. €. CAYKWUT /1 MePBUYHOrO OMPefeneHnst COCTOSHMS Cepaua nauveHTa,
MPUHUMas BO BHUMaHWe XapaKTEPUCTUKM  CEpPLEYHOr0 puUTMa, a TakkKe CTPYKTYpHble
XapaKTEPUCTUKN 3NeKTpoKapanorpaguyeckoro curHana.  W3OEINA, He npumeHsitolimecs Ans
OMarHoCTUYECKMX Lenield, Harpumep, WM3MEpPUTENM 4acTOTbl CEpAEYHbIX COKpalleHWin u T. [..
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KOTOpble PErUCTPUPYHOT /WLLL W3MEHEHUs CEepAeuyHOro pUTMa, B HAcTOsLUEM CTaHgapTe He

paccmaTpuBaroTCs.
6.1 Mapkunposka BHe N3OEJINA nnn Ha ero yactax

HacToAwwii cTaHgapT JOMyCKaeT MpPUMEHEHWe [BYX CUCTEM LIBETOBOrO KOAMPOBaHMA A1
MapKuMpoBku Kaxporo SNIEKTPOLA oTsBefieHWs, MOCKONLKY OAHa cucTema npuHata B CLUA, a
Jpyrasa cuctema LBeTOBOro KOAMPOBaHUs - B EBpoMe M ocTanbHbIX CTpaHax Mupa. B ugaeanbHOM
cllyyae cnegyeT WCMO/b30BaTb TOMbKO Of4HY CWUCTEMY, OfHAaKO CUWTAETCs, YTO B GavpkaiiLueid
MepcrneKTmBe :>T0 Bpsig v ByfeT peasm30BaHO Na NPaKTyKe.

B Tabnuue 101 o603HaueHue «V» B koge 2 (06blMHO npumeHsemom B CLUA) owm6o4HO
NCnonb3ylT AN uaeHTugukatopa ISNEKTPOLA oTBedeHMs U 0003HAYeHWs  caMoro
OTBELAEHWA. TlockonbKy 3Ta CMTyauusi OTPaKaeT TEKYLLYH NPakTUKy, TO OHa He BbI3blBaeT
0CobbIX HefopasymeHuid. [MpegnonaraeTcsi, 4TO WMMEHHO 3TO NBASETCA OJHOW M3 NPUYMH
MPerMYLLECTBEHHOIO MPUMEHEHNS LBETOBOM KOAMPOBKM 1 (06bIYHO NMpMMeHseMOit B EBpone), a He

LIBETOBOr0 Koja 2.

10.101 ABTOMaTM3NpoBaHHble u3MepeHus no OKI (gnas AHAJTM3INPYIOLWWNX
3JNIEKTPOKAPONOIPAPOB)

B 50.101 paccmaTpuBaeTCsi HOBbI/ BapuaHT uamepeHuin no 3K n Tpe6oBaHWIA K TOUHOCTU
M3MepPeHUA, KOTOpble OCHOBbIBAOTCA Ha 6Gonee uvem 10-MeTHUX MccnefoBaTeNbCkUX paboTax Mo
CTaHAapTM3aLmMn B 061aCTV KOMMYECTBEHHOW 3NeKTpoKapauorpagmu u pesynbtatax W3MepeHuit
XapakKTepUCTUK, TMOMYYEHHbIX Ha CUCTEMAaX, pa3paboTaHHbIX YHWBEPCUTETAMW W  OCHOBHbLIMU
KOMMNaHWUSMH-NPOV3BOAUTENAMM, aKTVBHO PaboTaloWMMK Ha PblHKE W SBAAIOWMMUCA OCHOBHBLIMM
MOCTaBLLMKAMN Ha MAPOBOW PbIHOK.

VcnbiTaHns, nposoamBLunecs B 80-X rogax npowsnoro Beka (T. e. 6onee 20 neT Hasap!),
MO3BO/IN/IN  YCTAHOBUTb, Kakue W3MepeHUsl OKasancCb HeybeduTeNlbHbIMU, a Takke BbIfBUTL W
ony6/MKoBaTb MPUYUHBI, MO KOTOPbIM TO WM WHOE W3MEPEHME OKasalloCb HeoCTaTouHo
KayeCTBEHHbIM. Pa3paboTumKn M U3roTOBUTENU CUCTEM MUMenun 6onee 20 NeT 419 MOLEpHU3aLMN U
noebilweHus Xxapaktepuctuk SJIEKTPOKAPOMOIPA®OB, no3aTtoMy He MOM0 BO3HUKHYTH

TPYAHOCTel B BbINOMHEHWUMN OMpefe/ieHHbIX KpUTepreB, B 0COBGEHHOCTM NMyHKTa 50.
50.101.2 TpeboBaHWs K aMMIUTYAHbIM U3MEPEHMAM

[ns kanmbpoBouHbix OKI (cMm. Tabnuuy HH.1) amnautygbl 3y6uoB P, Q, R un T
onpefeneHbl OCTaTOYHO TOYHO, HO Korfa 3Tu SKI™ NConb3yTcs B KOMMbIOTEPHbLIX MPOrpaMmax ¢
pasfMYHbIMK aIropuUTMami 06paboTKN AN OMpPeAeNieHUs Havasia U OKOHYaHUs 3y6L0B, OHWU MOryT

faBaTb HEMHOro OT/1n4vawouineca 3Ha4dyeHUA 6a30BbIX JIMHWIA npn  aMnINTyAHbIX WNU3MEpPEeHUAX.
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Hcdmsnonornyeckas npupofa KannbpoBouHbix OKI (60MblUMe HAKMIOHbI, Pe3KMe nepexofbl,
OTCYTCTBME 3aBUCALMX OT MONOXKEHWUS W3MEHEHWA W T. f4.) MOryT faBaTb [OMNOSHWUTENbHbIE
M3MEHEHNS B pe3y/ibTaTbl W3MepeHUW, C MOMOLLLIO KOMMbIOTEPHBLIX MPOrpamM, MepBoOHaYa1bHO
pa3paboTaHHbIX Ha OCHOBe aHanm3a peanbHbix OKI MALVEHTOB. 3710 6yaeT npuBOAUTb K
OTK/IOHEHWAM B 3HAYEHMAX aMmnauTy[, MO CPaBHEHWKO C  STAIOHHLIMU  HAMPSXEHUAMY,
npueegeHHbIMK B atnace CTS. TMoaToMy AonyCTUMble MpefenbHble 3HaYeHUs (B OTHOCUTENbHbIX
MPOLEHTax M abCcoMOTHLIX MUKPOBO/IbTaX) YCTAHOB/EHbI C YYETOM 3TOr0 06CTOATENLCTBA. [0 TOl
Xe npuymHe ansg kannéposouHbix SKIT ¢ 6onbwmmm pasmaxamu (tunos CAL30000, CAL40000 u
CAL50000) ycTaHOBMEHbI 6onblUMe NpefefibHble 3HAYeHWs B abCOMKOTHLIX 3HAYEHUSX B
MWKPOBO/IbTAX.

50.101.3.1 TpeboBaHMs K N3MEPEHUSAM abCOMKOTHLIX MHTEPBA/IOB M ANNTENLHOCTEN 3y6L0B

Mpn onpegeneHMM MOMOXEHUS Hauana W OKOH4YaHMst 3y6uoB P, Q, R. S n T Ha
KanmopoBouHbIX IKI  Atnaca CTS npuMeHeHWe KOMMbHTEPHbLIX affOPUTMOB MOXET 3a4acTyto
MPUBOAUTL K MX CMELLEHUIO OT elCTBUTENLHOrO MONoXeHus (cM. obocHoBaHue pasgena 50.101.2
«TpeboBaHMs K aMNAUTYAHbIM M3MepeHusaM»). TocnegHee 6yaeT MPVBOAWUTL K OTKAOHEHUAM B
M3MePSIEMbIX MHTEPBaNax v AAUTENbHOCTAX 3yOL0B N0 CPaBHEHWIO CO 3HAYEHUAMM, NPUBEAEHHLIMU
B Atnace CTS. [lonycTuMble npefenbHble 3Ha4YeHWs!, YKasaHHble B Tabnumue 103 (cpefgHue 3HaueHus
W CpeHEKBAAPATUYECKME OTKNOHEHNS), YCTAHOBMEHbI C YYETOM 3TUX BO3MOXHbIX OTK/IOHEHWIA.

50.101.3.2 TpeboBaHMs K U3MEPEHUSM MHTEPBANIOB Ha bronornyecknx KK

OTaNOHHbIE 3HAYEHWS L1 ONPefeNieHns TOYHOCTU U3MEPEHUI A UHTEPBANOB - 3TO CpefHee
3HaYeHWe MONOXKEHNA TOYEK Hayana M OKOH4YaHus 3y6L0B, onpefefieHHOe MNATHI0  KapavonoraMu
(739 25 3KI) u umx cpegHue 3HayeHMs 38 11 pasMuHbIX KOMMbIOTEPHbLIX MNporpamm (5134
ocTasibHbIX JKIM), npuBeseHHble B paboTtax CSE [2]. XoTA 3Tu cpefHue 3Ha4eHUs UCMOMb30BANNChH
B umccnegosaHuax CSE, ogHako umen MecTo 60bLUolii pa3bpoc 3HayeHuidi WHTEepBaiOB Mpu
M3MePeHNsIX, BbIMOHEHHbIX OTAEbHBIMU KapAMOoraMu 1 € NMOMOLLbHO Pa3/INYHbIX KOMIMbIOTEPHBIX
nporpaMmm, B OCOBEHHOCTM Hauana U OKOHYaHMA 3ybua P, a Takxe OKOHYaHusA 3y6ua T. Jaxe
OTK/IOHEHWS Havana U OKOHYaHMsi Komniekca QRS He Oblin He3HaunTesbHbIMK. [onycTuMble
npefenbHble 3HaYeHUs, yKasaHHble B Tabnuue 104 (cpefuHe 3HaueHUs W CpefHeKBafpaTUyYecKume
OTK/IOHEHWs), YCTaHOBMIEHbl C Y4YETOM  BbISIBNIEHHbIX  Kapauonoramy U KOMMbHOTEPHLIMU
nporpaMmamm OTK/IOHEHUIA, PaCCMOTPEHHBIX B UccnefoBaHmax CSE.

50.101.4 TpeboBaHMA K NPefOCTAB/IEHUIO UH(OPMALUN OTHOCUTENIbHO CTabW/IbHOCTU
pe3ynbTaToB M3MepeHuii npu Hannuum NMOMEX

Tunbl 1 yposHn TMOMEX, paccmaTpvBaeMble B HacTosweMm pasgene (25 MKB - A31
BbICOKOYacTOoTHoro LUYMA, 50 mMkB - s3s ceteBoii NMOMEXWM u 0,5 mMB, 0,3 'y - 39

cuHyconganbHbix  KOMEBAHWW  6asoBoit NMHMM) - 3TO BecbMa TUMMuHble OMEXW.
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HabnofjaeMble Ha pealbHbIX  KAMHUYeckmx OKI,  OfHaKo OTCYTCTBYHOT  [OCTaTOYHble
KOMMYECTBEHHbIE [aHHble OTHOCUTENIbHO BMSIHUA PE3Y/bTUPYIOLLEA MOrpeluHOCTM Ha KayecTBo
[MarHoCTMYECKOW MHTepnpeTaumu. Mpy OTCYTCTBUM ONY6/IMKOBAHHBLIX AaHHbIX O KAVHUYECKOM
3HAYMMOCTL 3TUX MOFPELUHOCTEN TPYAHO YCTaHOBUTb MNPefe/ibHble 3HAYeHUs [ OTKIOHEHWA
pe3ynbTaToB M3MepeHuin npu Haamumm MOMEX. CnefgoBaTenbHO, B HACTOslLEe BPEMS MOXHO

TO/MbKO PeKOMeHA0BaTb NPeA0CTaBNATb MHDOPMaLMI0 OTHOCUTENIbHO YKa3aHHbIX OTK/IOHEHWIA.

50.102 ABTOMaTU3NpoBaHHaa uHTepnpetaumsa IKI (gns AHANTM3NPYHOLWINX
3NNIEKTPOKAPONOIPADOB)

MHorve OKI-npHOopbl AalT NOMb30BaTEN0 BO3MOXHOCTb MHTepnpeTupoBath OKI.
MOCKO/MbKY HekoTopble MOMb30BaTeNM MOTYT NojaraTteCa Ha MallnHHYK uHTeprnpetaunio 3KI, 1o
ee TOYHOCTb [O/MKHA ObITb PaBHOM MW NPEBbILLATL MUHUMabHBIE MPefe/bHbIe 3HAYeHNs, KOTopble
obecneumBanM  Obl  COMOCTaBMMOCTb  AMArHO30B  COCTOSHMA  NaumeHTa € AMarHosamu,
MOCTaB/IEHHbIMU CNeLuaIMCcTaMu - AUarHocTamy CpeaHero YpoBHS.

50.102.3.1 KoHTypHas gnarHoctuyeckas 6asa fjaHHbIX IKI

[l0 HacTosllLero BpemeHM CyLLecTBOBa/la /iMb ofHa 6a3a AaHHbIX OO6LLEro MnonsL30BaHu,
obecneumBaloLas OLEHKY TOYHOCTWM uHTepnpetaumy OKI Mpu WUCMbITaHUAX, a UMEHHO - 6asa
JaHHbIX CSE [2]. TeM He MeHee, HEOOXOAMMO OTMETWUTb, UTO 3Ta 6as3a AaHHbIX He COAepXUT
pocratoyHoro umncna SKI ¢ AnarHo3oM OCTPOro WMHgapKTa MUokapaa H ullemMun, Kotopble 6onee
BaKHbI, 4eM onpegeneHve knaccos IKI B 6ase AaHHbix CSE. Takum 06pa3oMm, HacToALLMIA
CTaHAapT peKoMmeHAayeT mcnonb3osaTtb QKM B HOpMme M AN ToW obcnepyemoid rpynnbl (rpynmn)
60MbHbIX, ANA KOTOpbIX M npegHasHavyeH DJIEKTPOKAPAVOIPA®. Tem HC MeHee, 6a3a AaHHbIX
CSE MOXeT MCMo/b30BaTbCA 19 NPOBEPKM MHTEPRpeTaLMOHHLIX nokasateneli SKM-U3AENNW
4N HekoTopbIX KnaccoB IKI™ (cM. npumMeyaHune K Tabnuue HH.2).

CBs3aHHbIli C 3TUM BOMPOC - 3TO BbIGOP «30/10TOr0 CTaHAapTa», OTHOCMTENIbHO KOTOPOro
CnefyeT npoBepsTb XapakTepuctukn SKM-U3OE/NA. Wcnonb3osaHne uHTepripeTaumm K
Kapauonoramy B KayecTBe «30/10TOr0 CTaHAapTa» MOXET BbIIAeTb JIOTMYHBIM, MOCKO/bKY
HEKOTOpble anropuTMbl uHTepnpetauum 3KI, ucnonbsyemble B SKIM-M3LEINAX, cnocobHbI
VMUTUPOBATL MHTEPNPETALMIO, BbIMOHAEMYHO KapAmoioramm no CTPYKTYpHbIM OoTMeTKam Ha OKIT.
O/IHaKO B 3TOM C/lyyae YCOBEPLLUEHCTBOBaHWE asiroOpUTMOB, BOSMOXHO, OYZEeT 3aTPYAHATHCH W/HAM
3afiepkmBaTbes. IKIM-Nprbopbl, KOTOpble UCMOMb3YHT HEdNEeKTPOKapAHOrpanyeckne MeTojbl
onpefeneHns  «30/10TOM0  CTaHgapTa» (T. €. «30/10TOr0 CTaHZapTa», He CBA3AHHOM0 ¢
nHTepnpetauveid SKI  Kapauonoramu) H Mo-npexkHemy obecrieynBatolime 60nee  BbICOKYHO
TOYHOCTb, MOTYT BblOPAKOBLIBATLCA MPY WMHTEPMpeTauymM C MOMOLLBIO «30/10TOM0 CTaHAapTan,

onpegensemMoro Kapguosnoramu. Kpome Toro, gosa NMAUVEHTA vnmveeT manoe 3HayeHwe TO, 4To
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Kapavonory BUAAT co6CTBeHHO Ha 3KI, MOCKOMbKY OH XenaeT nonyyaTb AO/MKHbIM 06pasom
JvarHocTnpoBaHHoe 1 06paboTaHHoe KT

50.102.4.1 ba3a fjaHHbIX PUTMOB CEPAEYHON AeSTENbHOCTM

CUHYCOBbIe PUTMbI 1 (NOBPUNNALNA NPELCEPANIA SBNAKOTCA Hanbonee pacnpocTpaHeHHbLIMM
puTMaMn  CepfeyHon  AesaTenbHOCTM,  HabMogaemMoil  Ha  KavHudeckmx  IKIL,  KoTopble
obpabatbiBatoTca B AHAIMBVPYHOLWEM 3/IEKTPOKAPAVOIPA®E. TMopsagka 100 3KI ¢
hunbpunnsaumein nNpeacepanii 4OCTaTOMHO A1 OLEHKW YYBCTBWUTENbHOCTU K OMPEAENIEHU0 3TOro
3aboneBaHnss ¢ nomouwbio  AHAJTM3NPYIOLWLEIO  SNIEKTPOKAPAVOIPA®PA.  TMpu
NCrosnb3yembiX CTaHJAPTHBIX KIMHUYECKNX HacTpoiikax AHANV3NPYIOLWEIO
SNEKTPOKAPANOIPA®A pacnpoCTpaHEHHOCTb [e(heKTOB CUHYCOBbIX PUTMOB COCTaB/sET
nopsgka 90 % Bo Bcex aHanm3npyembix IKIT, Torga Kak pnopunnaums npeLcepanin Bctpedaetcs B 5
% - 8 % cny4yaeB. Opyrumun cnoBamu, Ha ogHy SKI ¢ mpusHakamn Gubpuanaumun npegcepaunii
npuxoautcs npumepHo 15 IKI ¢ npu3HakamMu W3MEHEHWI CUHYCOBbIX PWTMOB, MO3TOMY ANS
3HAUYMMOIN OLEHKN MOMOXUTENbHOrO MPOrHOCTMYECKOro 3HaueHmss no 100 3K ¢ npusHakamu
(hunbpunnaumn npeacepauin, Heobxogmumoe yncio KM ¢ NPU3HaKaMM CUHYCOBBLIX PUTMOB OMKHO
cocTaBnATh nopsaaka 1500.

MOMUMO YKa3aHHbIX BbllWe [BYX Trpynn pPUTMOB, KOTOpble TPe6yroT MNpOBEPKN U
VH(OPMMPOBAHUA, COOBOLLEHNA OTHOCUTENBHO TOYHOCTM MHTEPMPETALMN UHBIX PUTMOB, TaKUX Kak
(HO He TONbKO) TpeneTaHWe MpPeACEepPAWiA W CcTUMynMpoBaHHble JKIM. Takke TpebyloTcs, ecnm
M3roTOBUTESb 3a51BN1SIET O BO3MOXHOCTM WX BbISIBNIEHUA Y TOYHOCTU MHTepripeTauum. B HeKoTopbIxX
BblOpaHHbIX rpynnax [MMALUWVEHTOB  ykasaHHble pPUTMbl  MOTYT WMETb  3HAUMTENbHYH
pacrnpocTpaHeHHOCTb, NO3TOMY WX BbISBMIEHWE MOXET 0Ka3aTbCA TakKe BaXKHbIM. JTafioHOM /1S
KUCTUHHOrO» pUTMa MOXET O6biTb cama no cebe OKI nocne ee uHTepnpeTauun OMbITHLIM
KapAvosiorom, Creuvam3vpoBaBLLMMCS B 061acTW AWarHOCTMKM apuTMWiA cepaua. B apyrom
BapuaHTe AuarHO3 OTHOCUTENbHO pUTMa CEepPAEYHON [AesTeNbHOCTM MOXET MOATBEPXKAAThCS
3MEKTPOPU3HONOTHYECKHMH ~ UCTIbITaHWAMKW, T. €., MO KpaiHeli Mepe, NyTeM W3MepPeHs
3/1EeKTPMYECKOI aKTVBHOCTU CcepaLa C MOMOLLbHO MULLIEBOAHOIO 3/1EKTPOAA UK, YTO Bofee YacTo, -
C 1CNOMb30BaHNEM 3M1EKTPOLOB, BBOAMMBIX B MOIOCTY CEPALLA C NOMOLLBHO KaTeTepos.

51.101.2 MEPEK/IFOYATE/Ib OTBEAEHWI/ BbIGop OTBEAEHWA

51.101.2.1 MuHUManbHas KoHMrypaums anektpogos OTBEAEHWN

Bbll0  NPeanoXeHO WUCMONb30BaTb 0003HayeHnss «TEST», «CAL» wuanm «STD» pns
UCKITIOYEHN HEeOOXOAUMOCTN MepeBosa, OAHAaKO [0 HACTOALLEro BPEMEHU CUMBOJIbI MAPKMPOBKM

M3K oTcyTcTBYIOT.

51.102 BxogHble uenu
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51.102.1 BxogHoi umnegaHc u umnegaHc ueHn OTBEAEHNA
MpvBeneHHbIe B Tabrmue 113 3HaueHWs OCHOBBLIBAIOTCA Ha CNEAYIOLLMX MPEANONOXKEHNAX:

a) BXOAHOI MMMNeaHC yCUnTens A0MKeH GbiTh He MeHee 5 MOM.

MpumeuvaHue - 1lpcaplAyLUnc NPOEKTbl HACTOSLLErO CTaHAapTa CoAepXKann MeHee >KeCTKue TpeboBaHMA K
OAHOKAHA/NBHbLIM 3JIEKTPOKAPAVNOIPA®AM (cMm. Tabnuuy 113) B OTHOLIEHWW BXOLHOro umnegaHca (2,5
MOM). uTo 6b1710 06YCNI0BNEHO UCMO/Ib30BaHNEM YCTapeBLUMX TEXHOMNOTMWN U3rOTOBAEHUS yCuAnUTeNnen. XoTs BXOAHOM
umnegaHc Gonee 10 MOM uacTo yKaTbIBasicA KakK MPaKTUYecKu AOCTUXMUMBIA Ans cyuiecTByowmx W3AENNN ¢
YCUAUTENAMU Ha MOMEBbIX TPaH3UcTopax, BpPeMeHHas paboyas rpynna Bblbpana 3HaueHue umnegaHca 5 MOM gna
HafieXXHOl MPOBEpPKW MO CXeMe, B COOTBETCTBUM C puCyHKOM 103 u Tabnuueir 113. Mpu nogo6bHOM Bbi6Ope Kaxabli
nosb3oBaTe/lb MOXeT BbIGMPaTb Lie/10e 3HayeHWe YMeHbLUEeHUs pasMaxa curHana (B MUAIMMeTpax), KOTOpoe serye
NpoBepsiTb Ha Mony4veHHoli 3KI. 4YeM yMeHblUeHWe B A0ONSX MUAAMMeTpa. Takxke C y4eTOM TOro, 4To LUudpoBble
OJNIEKTPOKAPOVNOIPA®DLI B npuHUMne MOryT HC UMETb BXOAbl 411 CUHYCOUAA/IbHBIX CUTHA/I0B, Mbl OrpaHnynamn
BbI6OP OTK/IOHEHWUI HaNpPsHKeHWWA, LOCTYMHbIX ANs Bbl6opa B ATnace CTS KanubpoBouHbix IKI. MepBoHayasbHbIN
pasmax curHana Ha 3anucu 15 MM (Npu 3aMKHYTOM MOMOXeHUW nepekstoyatens Sl), u CHWKeHWe Ha 1 mm, T. c. npu
pa3maxe curHana 14 Mm (Npy pasoMKHYTOM MOMOXKEHMMW NepektoyaTens S1) obecneymsaroTca NpyY BXOAHOM MMMNegaHce
5 MOM. BpemeHHas paboyas rpynna Bbl6pana B KayeCcTBe MepBOHaYa/bHOro pasMaxa curHana Ha sanucm 30 Mm
(BMecTo 15 MM) CO CHWXeHMeM 2 MM (BMecTo | MM), MOCKO/IbKY M3MeHeHMe Ha 2 MM MOXHO 60/iee HafexHo
perncTpupoBatb (1 60/1ee TOUHO U3MEPSTh), YeM M3MeHeHue B 1 MMm. KannbposouHas IKIM Tuna CAL30000 13 Atnaca
CTS sansctcs apheKTUBHOW anbTepHATUBON CMHYCOMAANIbHOMY CUMHay, KOTOpbIli obecneymBaeT pasMax CUrHana Ha
3anucy Ha 30 MM NpuY 3aMKHYTOM MOJIOXEHWUW MepeknoyvaTens S1.

MpcabaaneHnc aHanornyHbix TpeboBaHuii, kak Kk OAHOKAHA/IbHBIM, Tak 1 K MHOITOKAHA/IbHbIM
SNIEKTPOKAPONOIPA®AM cornacyetcss ¢ APYruMM 4YacTMW HacToslWwero craHgapta u Tpe6osaHuamu ECI11

Accoumaunmn no cofeincTBm0 MeguLMHCKONM TexHnke (AAM1 EC11).
b) HOMMHaN Pe3UCTOPOB CXEMbI BECOBOI 06paboTKM cocTaBnsieT 620 KOM, 1
c) 4na dopmmposaHua HyxHoro OTBEAEHWA, nopacoeguHsemoro k TMAUMEHTY,

Heo6X0aVMbl TO/IbKO PE3UCTOPLI CXEMbI BECOBOW 06pabOTKM.
51.105 CHWKeHMe BNNAHUA MapasUTHbIX BHELLUHUX HaMpsXeHun

51.105.1 MOAABNEHUNE CUH®A3HOW MOMEXW

Pesuctop 51 KOM C napajinenbHO COeAMHEHHbIM KOHAEHCATOPOM eMKOCTbio 47 HO
UMUTUPYIOT 3hPeKTUBHLIA pa3banaHc umnegaHca SJIEKTPO/-koxa, U faHHas MCnbiTaTe/bHas
MeHb MO3BOMSET NPOBEPUTL AN(EKTUBHOCTL MCMOML30BAHUA Pa3INYHBIX Lieneil KoMneHcalmu.

51.105.2 JOMYCTUMAA MEPEMPY3KA

IKI-AMMNAPATYPA He fomKHa BbIXOAWTb M3 CTPOA MpU CAy4YailHOM nofade Ha Hee
BXO/JHOI0 CUrHana 60/bLLUOIA aMnIuTyapl.

51.1053 ®UNbLTP

3a cyer wucnonb3oBaHus DOUJIBTPOB 3KI-curHaibl MOMYT WCKaXaTbCA TaK, 4TO

OVarHocTUYecKM BaXkHble ocoGeHHocT OKIM  (Hanpumep, cermeHT ST)  nepecTaHyT
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PerncTpupoBaTbCs C JOCTaTOYHOM ANA NpaBwuibHON MHTepnpeTaumyn 3KIT TOUHOCTbIO, MNO3TOMY
CTeneHb (wnbTpauuy LOMKHA MOALEPXKMBATLCH HA YPOBHE, MpefOTBPaLLaloLEeM CYLLIECTBEHHOe
yXyALIeHne BoCnpoussefeHns curHasioB. CyLLecTBYIOT TEXHUYECKNe OrpaHNYeHns Ha NpYMeHeHve
Y3KOMOMOCHBLIX PeXXeKropHbix PUJIbTPOB Ha uvacToTy nuTatoweli cetu. LLlymoBasi gopoxkka npu
nucnonb3oBaHMn  atux  GUJIbTPOB  fo/kHa  MOALEPXKMBATECA — HUXKE  MUHWMaIbHOro
[ANArHOCTUYECKN 3HAYMMOIO YPOBHA HanpskeHus. Ha Bce octaibHble Tunbl PUIBTPOB He
HaKNabIBAeTCA HUKAKUX peanbHbIX OrpaHvueHuii, ogHako MNMOJIb3OBATE/Ib gomkeH NonyynTb
MH(OPMaLMIO OTHOCUTENbHO BO3MOXHOMO OTPULIATENILHOIO BAWAHWA (DUAbTPaLmMW NyTeM Bblgauu
eMy YeTKMX yKasaHwii no npumeHeHunio PUSTBTPA un BausHua ®UN/IbTPOB, npegoctasnss emy
pacreyaTkn Bbl6paHHbIX KOHTPOSbHLIX SKI™ Npy BKAKOUYEHHbLIX U OTK/IKOUEHHbIX PUTIBTPAX.

HekoTopble coBpeMeHHble S/TEKTPOKAPANOIPA®bLI MeOT NOCTOAHHO BK/KOUYEHHbIe (T.
e. HeoTkovaemble) ®UJIbTPbIl (Hanpumep, ceteBoii ®UJIBTP Bcerfa MOXET HaxoguTbCst BO
BK/IOUYEHHOM COCTOSIHMM), TOra Kak mcnbitaHne Ho 51.105.1 crneayeT BbINOAHATL NPU OTKAKOYEHUN
Bcex ceTeBbiX DUJIbTPOB, faxe ecnu 370 TpebyeT NPUMEHEHUs CneumanbHOro NporpaMmHoOro u
annapatHoro ob6ecneyeHus. CornacHo TpebosaHmaMm 51.105.2, 51.106.4 n 51.109.1 ponyckaetcs
MPOBOAUTL UCMbITaHUA C BKIOYEHHbIMU PUJIBTPAMW Henepek/toyaeMoro Tmna, ofHaKo Jo/HKHa
ObITb CcfenaHa MOACHWTeNbHad  pacrevatka BbIOpPaHHbIX  KOHTPO/bHbIX  OKIT co  Bcemu
OTKMoYeHHbIMU PUIBTPAMW, paxe ecnm ato 6yaeT TpeboBaTh CreLuasbHOrO MpPorpamMmMHOro
obecneyeHus.

[na npoBepkn cTeneHW MogaBneHns cuHpasHow nomexm uensmm U3OENNA Heobxogumo
OTKNtOYaTb Mt06ble Y3KOMONOCHbIE pexxekropble ®U/IbTPbl MUTAIOLWLEW CETW, B npoTvBHOM
CNlyyae [laHHOe WUCTbITaHWe BYAeT rnaBHbIM 06pa3oM NPOBEPATb CTEMeHb NoAas/eHns CUHMAa3HOW
nomexu stumu GUIBTPAMI. XXenaTenbHo obecneumBaTb AOCTATOMHOE MOAABMEHUE CUH(A3HOM
rMoMexu He TobKO Ha yactote MUTAOLLEN CETMW.

51106 Ba3oBasi NMHUA

51.106.4 ¥YposeHb LLUYMA

MpegnaraeTcd NPUHUMATL B KavyecTBe MakcMMasibHOro yposHs LLIYMA 3HaveHme 30 MKB,
MNOCKO/IbKY OHO COOTBETCTBYeT pasMaxy curHana Ha samucy SKI 0,3 mm npu HOPMAJIbHOW
UYBCTBUTEJIbBHOCTW, a Takxe, NOCKO/bKY 3TO 3HaYeHMe B/IM3KO K TOJILLMHE IMHUK Ha 3anucu
3KT.

51.106.5 CkopocTb W” wmpmnHa  3anucu (ons PEMTMCTPUPYHOLWLMNX
ANEKTPOKAPANOIPA®OB)

SNIEKTPOKAPAVIOIPA®bLI, ucnons3ytowme ans 3anucu K ranbBaHOMETPbI, Obin

LUMPOKO PacrpocTPaHeHbl MpW MPUHATUM NPEXHMX CTaHAAPTOB, MO3TOMY MaKCMMaslbHasi CKOPOCTb
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nepeMeLLeHys nepa perucTpatopa B HUX OObIYHO orpaHuumBanack 320 Mm/C. YXe [aBHO 6bl10
M3BECTHO O TOM, 4YTO Ha MHOrux JIKI perucTpuMpyroTcs CTPYKTYpbl C BbICOKO/ CKOPOCTbHO
M3MEHEHNSA HanNPsXKeHus, B pafe cnydaes npesbiwatowyx 300 mB/e (Hanpumep, B neguatTpum - npu
60MbLUMX aMMAMTYax M OYeHb Y3Kux 3ybuax R). Mpu HOPMAJIbHOW YYBCTBUTE/IbHOCTW
10 mm/MB ckopocTb u3meHeHus HanpsbkeHuss B 300 mB/e TpebyeT MakCUMa/lbHOW CKOPOCTU
nepemelLeHns nepa peructpatopa 3000 mm/c.

Moutn BCe coBpemMeHHble 3/IEKTPOKAPAOVNOIPA®DLI ncnonb3yoT MeTobl, He nMetoLue
OrpaHnyeHnin Ha MaKCUMa/bHYH0 CKOPOCTb perucTpauum IKIM, noaTomy 66110 MPUHATO peLleHne 06
yBennyeHun 3Ttoli ckopoct go 3200 mm/c gna perMctpaumm npaktuyeckux obbix 3K npu
HOPMAJIbHOW UYBCTBWUTE/IbHOCTW.

51.107 NckaxeHusa

51.107.1 YacToTHasa xapakTepucTuka

TouHoe BocnpoussefeHne OKIT TpebyeT COOTBETCTBYHOLLEN MOMOCHI YacTOT. B yacTHOCTM,
[ANs TOYHOro BocnpomssedeHns opmbl 3y6LoB Q M R 1 fgeTaneil BHYTpU 3y6L0B HEO6XOAMMO
06ecrneumBaTh JOCTATOYHO BbICOKYH) BEPXHIOID FPaHWUHYHO 4acToT)' Nosockl 4acToT, B TO Bpemst
Kak [ns TOYHOro BOCMPOW3BefeHUs cermMeHTa ST (Kak ero ypoBHA, Tak WM HaknoHa) Tpebyetcs
[0CTaTOMHO HU3KOE 3HauYeHWe HWKHER rpaHUYHON YacTOTbl, MOCKOMbKY 3TV MapameTpbl BAMAIOT Ha
MOCTaHOBKY HEKOTOPbIX AMarHO30B.

TpaguumoHHO Tpebyemas XapaKTepUCTMKA Ha BbICOKMX 4acTOTax YCTaHaB/MBAETCH MyTEM
HopMupoBaHus oTkIMKa OJIEKTPOKAPANOIPA®A Ha CUHYcOMAaNbHbI CUMHAM  BbICOKOM
4acTOTbl MO OTHOLIEHMIO K OTKAMKY Ha CWrHan B CepeduHe [AvanasoHa, a Tpebyemas
XapaKTepUCTMKA Ha HU3KMX 4YacToTax - MNyTEM HOPMMPOBAHUA HWXKHEA TPaHNYHON 4acToTbl,
Hanpumep, 0.05 Ty 419 MOMOChbl «AWArHOCTUYECKMX 4YacToT». B nocnegHee Bpems 3ajaHue
MMMYNBLCHOTO OTK/MKA CTaHOBUTCA 6onee MpPesanoyuTUMTeNbHbBIM M 06ecneyrBatoLLMM  MonyyeHue
Tpebyemoii XapakTepUCTUKM Ha HU3KUX 4acToTax, a K CUMHYCOMAanbHbIM CUrHaiaM fo6aB/eHsbl
CUTrHa/bl TPeYronbHON (opmbl A4nsi 60ee MOHOFO ONPefeneHns OTKAMKA Ha BbICOKMX YacTOTax.
CnegosarenbHo, 51.107.1 npegycmatpmaeT HopMupoBaHue oTknka SJIEKTPOKAPANOIMPADPA
Ha CUHYCOMAa/IbHbIE CUMHASbI, CUMHA/bI TPEYTObHOW (POPMbI U UMMNY/LChI.

OpHako HekoTopble uudpoBble DJIEKTPOKAPONOIPADLI, B KOTOpbIX NpeaycmMoTpeHa
MpoBepKka KayecTBa CUrHANIOB W NpefBapuTenbHas vX 06paboTka, He MOryT BOCMPUHUMATL YUCTO
CUHYCOMAabHble CUrHasbl. MOCKOMbKY Lieflb HOPMUPOBAHUS YaCTOTHOW XapaKTepUCTUKU COCTOUT B
obecneveHun TouHoro socnpoussefeHns SKIT, ro Hambonee NPAMOIA METOA WUCMbITaHWIA COCTOUT B
nvepeHun  otkimka  SJIEKTPOKAPAVOIMPA®A Ha TOYHO  WM3BECTHbIE  KOHTPOSbHbIE

ncnbitatensHole IKIT, koTopble cogepxarca B Atnace CTS.
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CnepoBatefibHO,  M3rOTOBUTENIAIM  MPefoCTaBNseTca  BbIGOp 4N [fOKas3aTe/bCTBa
aleKBAaTHOCTM MOMIOCbI YAaCTOT M YaCTOTHbIX Xapaktepuctuk IIEKTPOKAPOUNOIMPA®A nu6o c
MO.MOLBIO TPAAULMOHHBIX CMOCOBOB, C YYETOM TEXHWYECKUX XapaKTepUCTWK, 3afaHHbIX B
51.107.1.1, nmbo C MOMOLLGD METOAOB C WCMO/b30BAHMEM KasmbpoBoUHbIX 3KIM, ¢ yuyeTom
TEXHUYECKNX TpeboBaHWiA, 3afaHHbIX B 51.107.1.2. Be3ycnoBHo, TPYAHO 0XWAaTb TOFO, YTO CUbHO
pasfnuyatolmecs cnocobbl B KaXAOM Ccflyyae NpoBepku OyayT faBaTb WAEHTUYHbIE Pe3ynbTaTbl.
BrionHe BO3MOXHbI cnyyaun, korga SNEKTPOKAPANOIPA® byaeT ya0BNeTBOPATb TPe6OBaHUAM
51.107.1.1, HO Npu 3TOM He OTBeuYaTb TpeboBaHMsM 51.107.1.2, M Hao6OPOT, OAHAKO 3TO AO/HKHO
ObITb pegkum cnydaem. HopmuposaHve no 51.107.1.1 wnam 51.107.1.2 BNoAHE LOCTATOYHO A/1S
ob6ecneyveHns Tpebyemoli TOUHOCTM Bocnpon3seeHus IKI.

51.107.1.1.1 YacToTHasA xapaKTepncTmka (UMMybCHbIA OTK/IMK) Ha BbICOKMX YacToTax

B T1abnmue 114 ykasaHa amnaMTyAHO-4acTOTHAs XapaKTepucTuKa, Heobxogumas [ans
TOYHOIO BOCTPOM3BELAEHUS CUHYCOMAANbHBIX CUFHANO0B WM CUTHANOB TPEYrofibHOM  (DOPMbI.
[JaHHble 3TOi Tabnuubl OCHOBaHbI Ha peKoMeHAaLuax, ony6mkoBaHHbIX B 1990 r. AMEpUKaHCKOM
accoupaumeii kapguonoros (AHA) [3], ycTaHOBMBLLEN, YTO MoOM0Ca 4acTOT AMArHOCTUYECKUX
ANEKTPOKAPAVOIPA®OB pomxHa 6bITh pacwivpeHa oT 100 go 150 'y, ans BocnpomsBefeHus
3y6uoB Q n R npu peructpaumu 3KI B3pOCAbIX U AeTel.

McnbITaHWs ¢ MCMONb30BaHUEM CUHYCOUAANbHBLIX CUrHASI0B 060CHOBAHO W MPUEMIEMO NS
MPOBEPKM aHa/OroBbIX CUCTEM, OfHAKO ANS LMU(POBLIX CUCTEM, 00/1aAaloWMX BCTPOEHHLIMU
(OYHKUMAMU MPOBEPKM KayecTBa CUrHaia W npegBapuTenbHOW ero 06paboTku, MoAo6HbIe
NCMbITaHWS 3a4aCTYH0 OKasbIBAlOTCH HEeMnpuemMseMbIMU, MO3TOMY B HACTOAWMIA CTaHAapT O6buin
BKJTHOYEHbI UCTbITAHUS C UCMONb30BAHWEM CUTHAMIOB TPEYroNibHOM (hOPMbI, KOTOpble B OTAMYME OT
CUHYCOMJA/IbHBIX  CUTHanoB  Gonee  afieKBaTHO  UMUTUMPYIOT  dopMmy  Komnnekca QRS.
VcnbiTaTenbHbliA TPEYrobHbIA UMAY/bC C AAUMTeNbHOCTHI0 20 MC N0 OCHOBaHWKO COOTBETCTBYET B
Hanbonee HebnaronpusTHOM ciyyae 3y6uy R y geTeil mpu CKOpocTV M3MeHeHusi Hke 320 mB/c.
12 %-moe JOoNyCTUMOE CHUKEHNE MaKCUMabHOM aMNUTYAbl MOAABAEMOr0 MMMy IbCa TPEYro/bHOWA
(hOpMbl OCHOBbLIBAETCA Ha TEOPETMYECKMX pacyeTax M N1abopaTopHbIX WUCMbITAHWUSAX, MPOBEAEHHBIX
NS COMOCTaB/IEHWSI  MOJMTYUYEHHbIX XapaKTEPUCTUK C  XapakTepUCTUKaMW JIMHEWHbIX CUCTEM,
obnagaromx nonocoii YactoT 150 Iu.

51.107.1.1.2 YacToTHasA XxapakTepucTuka (MMMNyAbCHbIA OTK/MK) Ha HU3KMX YacToTax

PaHee 4aCTOTHas XapaKTepUCTMKA Ha HU3KMX 4acTOTax yCTaHaB/MBa/laCh C YUETOM HUDKHEN
rpaHnyHoli YactoTbl 0,05 U, koTopast 6bi1a 4OCTaTOUHON ANS TOYUHOrO BOCMPOW3BEAEHUS CEerMeHTa
ST jake pgns  ®UJIbTPA nepsoro nopsiika C  HEHOPMMPOBaHHOM  (ha3ouacTOTHON
XapaKTepuUCTUKOW. B HacTosilee Bpems LUMPOKO UCNonb3ykoTcs 6onee cnoxHble ®UJbTPHI,

KOTOpble 06eCneynBatOT Takyk XE TOYHOCTb BOCMPOW3BEAEHUS YPOBHS M HAaK/OHA CerMeHTta ST,
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Jaxe npu 6Gonee BLICOKON HWKHeR rpaHuyHoi uvactote ®UJIbTPOB 1, Takum 06pasom,
obecneuvBaloT 6onee ObICTPOE BOCCTAHOBMEHME MOMOXeHUA 0a30B0 NuHUW. CnegoBaTesnbHO,
OCHOBbIBasiCb Ha peKoMeHZauusx AMepuKaHCKON accoumaumn Kapguonoros (AHA, 1990),
Tpe6oBaHUA K YacTOTHOM XapaKTepuUCTMKE Ha HU3KMX 4acToTax Tenepb YCTaHaBNMBalOTCA B
TepMMHax TPe6GOBaHWI K MMMYNbCHOMY OTK/AMKY. TpeboBaHWs, onpegeneHHble B 51.107.1.1.2,
OKa3blBAtOTCA  [OCTATOYHBbIMW  [/I1  TOYHOrO BOCMPOW3BEAEHUS (hOPMbl cermeHTa ST "

3KBMBA/IEHTHbI TPeBOBaHUAM, NPeAbsBIfeMbIM K KanmbposoyHbiM SKIM B 51.107.1.2.
51.108 Pacnieuartka, nepefayva 1 xpaHeHue SKI™ B 3/IeKTPOHHOM BUAe

BeefeH pasgen 51.108, no pacrnevatke, nepefade v xpaHeHuto SKI B 3/1eKTPOHHOM BUZE,
NPUBOANTCA CCbINIKA Ha Y)XKe CYLLECTBYHOLWMI npeaBapuTeNbHbIi EBponeiicknii  cTaHaapT Ha
LMpoBoe NpeAcTaBneHre 1 hopmaTbl 06MeHa gaHHbIMK 06 IKI - 3anucax (ENV 1064).

51.108.3 [AnnTenbHOCTb perncrpaumm

MwuHVManbHas SITENbHOCTb perncTpauum ycTaHoBneHa 8 ¢, 4Tobbl OHa BK/OYaa B cebs
Mo KpaviHein mepe oguH (MAM ydlle ABa) AbIXaTeNbHbIX LMKIA 418 WUCKIYEHUs W3 AuarHosa

M3MEHEHWIA, BbI3bIBAEMbIX [bIXaHUEM.
AA.3 PekomeHpgaunu no seogy SKIM-gaHHbIX B QJIEKTPOKAPONOIPAD

Ecnm ucnbityemblii QJIEKTPOKAPANOIPA® cnocobeH nonyyaTb NpsMble LMGPOBbIE
OKI-AaHHble, TO UCMbITaHWUSA, OTHOCALLMECS K M3MEPEHWAM 1 ONPeLeNeHno TOYHOCTU AUArHOCTUKM
M UHTEprpeTaumn CepAeyHbIX PUTMOB, MOFYT MPOBOAUTLCA MYTEM HeNOCPeCTBEHHOW nojaun Ha
SNEKTPOKAPAVNOIPA® unthpoBbIX AaHHbIX 41 X 06paboTKU.

Ona SNEKTPOKAPAONOIPA®OB, He npefHasHayeHHbIX A9 HEMOCPeACTBEHHOrO BBOAA
umpoBbix IKI-gaHHbIX AN8 nocneaytowleid nx 06paboTKM, MOryT ObiTb AaHbl Creaytouimne
pekomeHdauum no Beogy umgposbiX KM B SNIEKTPOKAPONOIPAD® ¢ uenbio npoBefeHus
UCMbITAHWUA €ro (PYHKUMOHAbHLIX XapaKTepUCTUK, KOTOpble TPebYIT HaMuus OnpeseneHHoro
JKr-sxoga. MMpumepamyt NOAJOOHLIX LMPOBbIX KM MOryT CAyXUTb Ka/IMOPOBOYHbIE 1
aHanuTuueckne OKIM m3 Atnaca CTS, 6monormueckux IKI, OKIM v3 AMarHOCTMYecKon 6asbl
JaHHbIX 1 6a3bl JaHHbIX cepeyHbIX putmMoB KT

Lindposblie IKI-gaHHbIE MOMYT ObITb MPe06pa3oBaHbl B aHAIOrOBYH) (HOPMY W BBEAEHbI B
thopwme aHasI0roBoro cUrHana Ha COOTBETCTBYHOLLWIA aHasIoroBbIi BXOf
SNIEKTPOKAPANOIPA®A.  TlocKoMbKy — CTaHAapTHble — Mpouefypbl  LMgpoaHasoroBoro
npeo6pa3oBaHUs He BXOAAT B 00/71aCTb PACCMOTPEHMA HaCTOALLEro CTaHAapTa, TO CheLuamcTbl,

nposogswme ucnbitaHna SJIEKTPOKAPOMOIPA®A Ha COOTBETCTBME HACTOALEMY CTaHAapTy.
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MOryT paspaboTaTb MOAXOAALIME METOAbI, BK/IOYalOLWMe B ceba cregylowe npeanaraemMble
onepauyu:

- coxpaHute SKIN npogomkutensHocTbO 10 ¢ B KOMbLEBOM Oydiepe 1 BOCMPOM3BEANTE €ro
3aTeM MyTem NOAAYM Ha LthpoaHanoroBbIii Npeobpasosate/ib B (HOPMe aHa/IOroBbIX CUTHAMOB;

Mpy Ha/MuuK B Havase W.'HAH B KOHLIE 3anucuy vacTeli 3y6LoB P-QRS-T wucknounte mnx
npu Beoae B A/IEKTPOKAPAVOIPA® yepes KonbLEBOR bydep;

- ecim nepead M nocnefHss Bbl6opkyn OKIT CyLIECTBEHHO Pa3MYalOTCA HO YPOBHAM
HanMpsHXKeHWI, o NPUMEHUTE METOA IMHENHON MHTEPNoNALMN ANA NPUBEAEHUA UX K OfMHAKOBOMY
YPOBHIO, 4TO ByfeT WCKNOUaTh PaspbiBbl MPU LMKIMYECKUX Mepexofax B Ko/bLEeBOM 6ydepe,
KOTOpble MOrYT NPUBOAUTL K BO3HUKHOBEHWIO MOFPELLHOCTEl NpY aHan3e;

- [N pacyeTOB MNOBEPXHOCTHbIX MOTEHUMANoB Tena no coxpaHeHHbiM JKIT coeguHuTe
SNEKTPO/Ab! oTBegeHwin oT npasoii pyku u npasoii Horu MAUMEHTA ¢ 3/IEKTPOAOM
3a3eMsieHust. MNogaiiTe curHan ¢ oteeaeHuss 1Ha QJIEKTPO/, oTBeaeHUs neBoii pykn (MOCKONbKY | =
L- RuR =0, L= 1), curHan otBefeHusi Il - Ha SNEKTPO/ oTBefeHWs NeBOW HOrW; Ha
ANEKTPO/AbI oTteeaenunii Ci nogaitte curHan Ci = Vi + (I + H>'3 (nockonbky Vi=C, - (L + R
+F)/3,Ci=Vi+(L+R+F)/B3, n,t.«x.L=1nF=1uR=0, Ci=Vi+ (I + 11)/3). MocnegHee MmoxeT
ObITb  YAOGHLIM A7 Pery/vMpoBKM  LM(pPOaHaIoroBoro npeobpasosartens MyTeM  Bblgauu
HanpsHXKeHWs, B 100 - 1000 pa3 NPeBbILLAOLLEro NepBoHaYaIbHOe 3HaYeHre (Hanpumvep, 1 B BMecTo
1 MB), 1 AN COOTBETCTBYHOLLErO CHWXXEHWSI YPOBHS aHaNOroBOr0 CUrHaia, YTo MNpUBEAET K

(hopMMpOBaHUIO 60/EE «4YMCTOro» BXOAHOTO cuwana Ha AJIEKTPOKAPAVOIPAD.
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MpunnoxeHne BB

(cnpaBo4yHoE)

ANEKTPO/[bI, nx nonoxeHune, 0603Ha4eHMe N LiBETOBas KOANPOBKa

Tabnuua BB. | - SMIEKTPOAbI, nx nonoxeHue, 0b03HayeHve 1 LBeTOBas KOAMPOBKA (LaHHbIE.

He BoLleALve B Tabnuuy 101)

Cucrema

pygHasn, no
MeTony
BunbcoHa

pygHas, no
meToay Heba

NHble
NMoNoXXeHnA
3/IEKTPOJOB
OTBELEHWI

O603HayeHne
BeT KOAVPOBKM
3NEKTPOJA H AP
Cc7 Beno-opaHxeBblii
Cc8 Beno-rony6oi
C3r Beno-po3oBbiii
C4r Beno-cepblii
Nst
Nap
Nax
B
Oc
G
Fr
Ee
1c
Fml 3eneHblii
Fm2 XKentbliid
Ml KpacHblii
M2 Benblii
N YepHbiii
Fcl KpacHblii
Fc2 XKentblii
N YepHbiii

110M10>KCHHC Ha Tese nauHclrra

JleBas  3afHAS  MOAMbILIEYHAS JIMHUS  Ha
ropu3oHTa/IbHOM ypoBHe C4

JNeBas MUACcKanynsapHas NMHKA Ha
ropusoHTasbHOM ypoBHe C4

11sToc pebpo mexay ypoHsmu C1H C4

MATbIA MeXpe6epHblii MPOMEXYTOK Ha JMHWAN
npasoii cpefHeli TpeTu

2-e pebpo No Kpar rpyaunHbl cnpasa

MecTo  npoekuun  BepxXyLUeYHOro  TO/YKa
cepaua

JleBas 3afHAS MOAMbILLIEYHAA IMHUA Ha YPOBHe
cepflev4HOro BepxyLLUeYHOro ToN4Ka cepaua
3agHee

MuweBogHoe

>KenypouHoe

®poHTanbHoe  OMNOpHOe  (BMECTO  TOYKMU
BunbcoHa B0 Bpema peructpaumm OK1 ¢
HarpysKoit)

AnnkapananbHoc

MuTpakapavanibHoc

ONEK TPOJ nnoga

ONEKTPO/, nnoga (HC Ha Hem)

MartepuHcKuii (cM. pucyHok BB.1)
MaTtepuHckoe

HeiliTpanbHoe

OJIEKTPO/ Ha rosioBke nnoga

BnaranviwHoe matepu (CM. pUCyHOK BB.2)
HeliTpansHoe

Mpy 1cnonb30BaHNM NOCKOMbKUX HHTpaKapAuabHbIX 3M1eKTPOA0B OHU AO/MKHbI 0603HaYaTbes Kak lcl,

1c2, '¢3 U T. f,, & MeToj COeAVNHEHWI (HanpuMmep, YHUNOAAPHbIA NAM 6UNONSPHBLIA) cnedyeT yKasbiBaTb B

3KCMIYA PALMOHHOW AOKYMEHTALNI.

9T 0603HauYeHns

pacnonoXXeHna aneKTpoaoB.

HC mpeAHasHayeHbl Ans

npeacTtaBneHna  cornacoBaHHOro  MexayHapogHoro

MoryT 1Cronb30BaTbCS H APYrue NoNoXKeHNs 3M1eKTPOAOB.
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| - 3eneHblin NpoBog oTBefeHns Fml; 2 - Genblil NpoBog 0TBeAeHNs M2; 3 - KpacHbIl
npoBog oTeefeHNss M1, 4 - XenTblli NPOBOJ 0TBeAEHMS FmM2; 5 - YepHbIi HEATPa/IbHbIV
nposog N

PricyHok BB.la - OTBefieHVs 1 UX LBET KOAUPOBKU npu permuctpauun SKIM nnoga
(cm. Tabnuyy BB.1, 6.1)

] - senenbiii nposog anekTpoga: 2- xenTbiii NPOBOA 3M1EKTPOAA

PucyHok BB.Ib - Monoxexnne JIEKTPOLOB Ha nnoge npu peructpaumn IKIK nnoga
(cm. Tabnumuy BB.1,6.1)

/ - 3eNeHbIA NPOBOJ 3NEKTPOAA; 2 - KPacHbIA NPOBOJ aNEKTPOAA; 3 - KENThIV MpoBof,
3MeKTPOAa; 4 - XenTblii NPOBOJ 0TBeAEHUS; 5 - Genblii NPOBOZ OTBEAEHMUS; 6 - KpacHbIA
NPOBO/ OTBEAEHUS; 7 - XeNTbIil NPOBO/, OTBEAEHMUS; 8 - UepHbIil HeTPaNbHLIA NPOBOA,

PucyHok BB.2 - MonoxeHvie n useT koguposku SJIEKTPOJOB Ha ronoske nioga
(cm. Tabnumuy BB.1,6.1)
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MpunoxeHne CC
(cnpaBo4HoE)

OTBEAEHWA n nx ngeHtudurkaymun

(baHHble, He Boweane B 51.101)

CC.1 INpygHble yHunonsapHsle OTBEAEHWA Ho meTogy BunibcoHa

OT ogHoro HT ANIEKTPO/OB Ha rpyaHoii kneTke K LLEEHTPAJIbHOW TOUKE no metogy
BunbcoHa (CT):

V7=C7-(L+R+F)/3;

V8=C8 - (L+R+F)/3;

V3r=C3r-(L + R+ F)/3;

V4r=C4r- (L +R + F)/3.

CC.2 'pyaHble 6unonsapHble OTBEAEHNA

Ot ogHoro ut SJIEKTPOOB Ha rpygHoii KneTke K obwemy petepeHTHomy QJIEKTPOLY
(hanpumep. FR).

Hanpuwmep:

CIFr=Cl -Fr; C6Fr=C6 - Fr;
C2Fr=C2 - Fr; C7Fr=C7 - Fr;
C3Fr=C3 - Fr; C8Fr=C8 - Fr;
C4Fr=C4- Fr; C3rFr=C3r- Fr;
C5Fr=C5- Fr; CAarFr = C4r - Fr.

CC.3 YHunonspHble OTBEAEHWA oT KoHeuHOCTEN

Or ogHoro Ut ANIEKTPOJOB Ha KoHeuHocTax K LIEHTPAJIbHOW TOUKE no metogy
BunbcoHa (CT):

VR=R- (L+R+F)/3;

VL=L- (L+R+F)/3

VR=F- (L+R+F)3.

CC.4 I'pyaHble OTBEAEHWMA no Heby

D (3agHee) D = Nax - Nst;
A (nepegHee) A= Nap - Nst;

J (HWKHee) J = Nap - Nax.

63



MOCT IEC 60601-2-51-2011
CC.5 OTBEAEHWA no dpaHKy

I, E.C, I, M, Hn F- 310 noTeHuua/bl, U3MepsieMble NPEnMYLLECTBEHHO Yepe3 GydepHble
YCUNUTENN B NOMOXEHMAX, YKasaHHbIX B Tabnuue 101, nognyHKT 6.1,

CxeMa, npvBefeHHan Ha pucyHke CC.1, MOXeT 1cnonb3oBaTbest Ana oTeeaeHnn VX, Vy u
Vz.

Mpas.biii

U * -
7.15R AV
NeBblin
o +
MepeaHwnii
13,3R Vz
~J¥1  UYepHblii
MepepHwnii
o +
W
"onoBHoiA
MpumeyaHue - TakKe BO3MOXHO WCMOMb30OBaHWE W Apyrux cuctem OTBEIEHWW,

Hanpumep, cuctem Makdu, Byprep-BunbcoHa nT. .

PucyHok CC.1 - Cxema cuctembl OTBEZAEHUW no dpanky
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MpunoxeHne DD
(cnpaBoyHOE)

MonapHocTb MPOBOAOB MALMEHTA

(naHHble, He BOoweAwmne B 51.101)

MonsapHocte NMPOBOAOB MALMEHTA, He ykataHHas B 51.101, goskHa COOTBETCTBOBATb
npvBegeHHoN B Tabnuue DD.1.

Ta6bnunuya DD.1 - MonsipHocTb SNIEKTPOLOB

MonoXnTenbHbIii OTpuuaTenbHbIi
OTBEAEHWNE SNEKTPO/ 3NIEKTPOA

C..Kr C.. Kr

VR K R. L F

VL L R. L F

VF K C.LF

D Nax Nsl

A Nap Nst

J Nap

Nax
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MpunnoxeHune EE
(cnpaBo4HoE)

JononHntensHaa mapkuposka JIEKTPOAOB

EE.1 UgetoBasa mapkuposka 3J/IEKTPOAOB

PekomMeHayeTCA NPUMEHATL CUCTEMY KOAMPOBKM 1. EC/M LIBETOBAsA KOAMPOBKA MCMO/b3yeTcs
4na gononHuTensHon Mapkmposkn KABEIA MALIMIEHTA, To o/mkHbl 6biTh 3adMKCUMpOBaHbI
NnoaxoAALLme CpeacTsa, ykasbisarowme ceass QJIEKTPOL0B OTBE,[I,EHI/II7I C MX uetamu. Hwuxe

npmeedeH ogHN 13 NPMMepoB MapKNPOBKK:

(KpacHblid) \ 0] | (KenToiit)
> C (6enb*) j

N (4epHbIl)  F (senewsiit)

a) AneKkrpogbl U MxX LBeTa ANf CUCTEMbl LBETOBOW KOAMPOBKM | MpU HanMymy TONbKO OfHOT(

3NEKTPOAA OTBEAEHWUS ans TpyaHbIX yHUNonsapHeix OTBEAEHWI no Bunbcony

\ /
c4
/o1 C5 [jce

\

/
b
N (4epHbiif)  F (3en€eHblin)

C1-6eno-KpacHblii;C2 - 6eno-XenTblii;C3 - 6eno-3eneHblii; C4- 6e10-KOPUYHEBLIA;CS - 4epHo-
6enblii; C6 - 6e10-hMoNeToBbIN

b) AneKkTpoabl M WX LBeTa ANs CUCTEMbl LIBETOBOW KOAMPOBKM 1 MpU Hanuymu LUectu

3NIEKTPOAOB OTBEAEHWI ans rpyaHbiX yHUNonspHbIx OTBEAEHWIA no Bunbcony

PucyHok EE.1 - OnekTpogbl 1 nx UBeT 419 CUCTEMbI KOAUPOBKK 1
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EE.2 Kom6buHmpoBaHHOe npumeHeHne STIEKTPOA0B

B cnyuyae OTCyTCTBMS OTAenbHoro kabens SJIEKTPOAblI OTBEAEHWIA ponyckaetcs
JONONHNTENIbHO MapKuMpoBaTthb A4/1f BToporo nonoxeHns S/IEKTPOOA OTBEAEHWA, Hanpumep,
ans OTBEAEHWW no ®pakky, T. e.:

Clul CAnA
C2nE; C5 nM;
C3unc; CéunH.

B cnyuae ugetoBoii koampoBku KABESIA MAUVEHTA nocnegoBaTenbHOCTb LBETOB, YXe
n3sectHas MOJIb3OBATEJHO no rpygHbim anekTpogam Cl - C6 no BunbCoHy, 0CTaeTCs TOM Xe U
ans rpyaHbix QJIEKTPOAOB no dpaHky - ot A/IEKTPOAA 1Ha npaBoit MUAAKCUANSPHOH IMHWN
0o JIEKTPOOA M Ha 3aaHeit cpegHein nnHun.

EE.3 KomOuHMpoBaHHbI cTaHaapTHbIn INIEKTPO n 3S/IEKTPOAbl Ho MmeTomy

PpaHKa

B cnyuae ncnonb3oBaHMa kKoMoUHUpoBaHHOro KABESTA MALVEHTA ¢ 14 nposogamun s
cTaHgapTHeix OTBEAEHWA wn OTBEAEHWA no ®paHKy peKOMeHAYyeTcs MPUMEHSTH
0603HaueHns 1 UBeToBY Koanpoeky DJIEKTPOLOB, npmBefeHHyto B Tabnuue EES.

Tabnuua EEJT - PekoMeHayemble 0603HaYeHUs U LIBETOBas KOAMPOBKa 14-
nposogHoro KABE/TA MALUMEHTA

O603HaueHune | LigeT O6o03HaveHue | LigeT
Kog 1 Kog 2
K KpacHbiii RA Benbiii
L XKentblii LA YepHbIii
K 3eneHblii LL KpacHblii
Cl Beno-kpacHblii VI KpacHo-KopuyHeBblIl
C2 Beno-xentblii V2 >KenTo-Kopii4HeBbIH
C3 Beno-3eneHbli V3 3e/1eH0-KOPUYHEBbIN
04/0 Beno-KopnyHeBbIit V4/C CHHC-KOPUYHCBbI
C5 YepHo-6enblii V5 OpaH>xeBo-KOPUYHEBbI
06,A Beno-thnoneToBbIii V6 A ®D10/1eTOBO-KOPUYHEBbI
| KpacHo-rony6or 1 KpacHo-opaHXeBblii
E XenTo-rony6oi E YKenTo-opaHxxeBblii
M YepHo-ronyboii M YepHO-0paHXXeBblii
H dunonetoso-ronybo H D 10NeTOBO-0paHXeBbI
N YepHblii RL 3eneHblit
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MpunoxeHne FF
(cnpaBo4Hoe)

Momexn

B HacToOALLEM MPUIOXKEHMW PACCMOTPEHbI BOMPOCHI, CBA3aHHbIE CO  CMOCOGHOCTHHO
ANNEKTPOKAPAVOIPA®A pa3nuyatb MOME3HbIA curHan oT nomex (cm. 51.105.1).

Mpn nopcoegnHernn MAUMEHTA k SJIEKTPOKAPAVOIPA®Y nomexu Ha 4actore
MATAIOLLIEN CETW MmoryT HanaraTbCs Ha noTeHUManbl, 06yCNoBMeHHble pa6oToii cepaua.
V3mepeHns nokasbiBatoT, 4To Tesio MALMEHTA o6nagaeT eMKOCTHO CBA3bO C 3emneli 1 CBA3aHO
C OHUM WM HECKOMbKMK ucTouHuKamu HAMPSYKEHWA CETW. Emkocts MALIMEHTA
OTHOCUTENbHO 3emM/n cocTaBnfeT nopsagka 200 nd, Torga Kak ero eMKOCTb OTHOCUTESIbHO
nctounmkos HAMPSDKEHWA CETW oOLeHMBAeTCA BCEro B HECKOMbKO NP, YTO Bbi3blBaeT
nosinenve Ha Tene MALEHTA napasvTHbIX HanpskeHuii ¢ yactoToil MATAIOLLEA CETU (cwm.
pucyHok FF.1). SNNEKTPOKAPAVNOIPA® npoekTMpyeTcs TakMM 06pa3oM, 4TOObl OH Obin
CMocobeH MMWHMMU3MPOBATL BAMSIHWME YKa3aHHbIX MNomex Ha JJIEKTPOKAPANOIPAMMY.
MmvnegaHc OJIEKTPOA-koxa TMAUMEHTA, emkocts KABEA TAUVEHTA oTHOCKTENBHO
3emMnu, pasdanaHc BXOAHbIX XapaKTepUCTUK YCUIUTENS - BOT JIMLLb HEKOTOpPbIE (PaKTOpbl, KOTOpble
OKasbIBalOT BAMSIHWE Ha crnocobHocTb DJIEKTPOKAPANOIPA®A oTAensTb NONE3HbIA CUrHan oT
nomex. [na n3vepeHws 3Toil cnocobHocTn ucnbiTyemoro 3IEKTPOKAPANOIPADA BmecTe €
yKaszaHHbIM mn3rotoButeneM KABESIEM TMAUVEHTA wvcnbiTaTenbHbIA  CUTHaN  BblGMpaeTcs
6onbIWMM  (3KBMBaNeHTHbIM 10 B Ha MALMEHTE), uem 3HadeHue npu HOPMAJIbHOW
SKCMNYATALNM (cm. 51.105.1).
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Hixe npuBeaeHbl HeKoTopble TUNOBbIE CXEMb! BXOfHbIX Lienel

SNEKTPOKAPOVNOIPADA.

MuTatoLas cetTb

C1 - emkocTb MALVEHTA 0THOCUTENbHO NUTAKOLWENR ceTu - okoso 2 Nd: C2 - emkocTb MALIMIEHTA
OTHOCUTENbHO 3eMAN - oKato 200 nd; ZI - pasbanaHc umnegaHca anekTpoga; Z2 - S/IEKO'PO/-Koxa nmnegaHc
HeliTpasIbHOro 3N1eKTpoja
PucyHok FF.1 - OkBuBaneHTHas anektpuyeckas cxema NMALUVEHTA, nogknoveHHOro K
SNIEKTPOKAPONOIPAGY
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70

U7, - 72 mB (pa3max><5C 'n)

n2? = 8! mB(pasma*)(60Iu)

b) W3AENVNE c ycunnTeneH nojasieHns nomexu

0T c vBpmIEl >
" 200V q VBBHA) (W TP

c) UBAENWE c usonnposBaHHbiM Bxogom (F-rnna|

d) UBAENWNE c nsonuposannbim cxogom (F-rure) u c ycunutenem nogrcaemMum? nomexu

77 C
200* C

81C
ns (poavox) (601m
200 «C ® ) )

nB<padmsax|(60ru)

e) W3AENVNE c BHYTPEHHUM UCTOYHUKOM NUTAHUSA

PucyHok FF.2 - TununuHble cxeMbl BXOAHbIX Leneit QJIEKTPOKAPANOIPADA n nx

IKBMBAJIEHTHbIE CXEMbI
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MpunoxeHue GG

(ob6s3aTensHoE)

OnpegeneHUn v npaesuna NPoBeAEeHNN U3MEPEHUI HO

SNNEKTPOKAPANOIPAM MAM

OnpegeneHnss W MpaBuna MPOBEAEHVSI  M3MEPEHWIA  OCHOBBLIBAKOTCA Ha  CEfyHLWmX
[OKYMEHTaX:

a) pekoMeHaaumax AMepuKaHCKol accoumaumm Kapamonoros (AHA) ot 1967, 1975 n 1990
rr. [AHA (American Heart Association) Recommendations 1967, 1975,1990]:

b) pekomeHgaumsx CSE (O6uime CtaHaapTbl KonmuecTBeHHON 3nekTpokapavorpagum) ot
1985 r. [CSE (Common Standards for Quantitative Electrocardiography) recommendations 1985];

C) pesynbTaTax 06cyXaeHuns Paboueid rpynnbl AK752.1 HemeuKoi 37eKTPOTEXHUYECKON
komucemmn [German Arbeilskreis AK752.1 o fthe DKE (Deutsche Elektrotechnische Kommission)];

d) pesynbTatax WcCNegoBaHWiA CUMCTEM WCMbITaHWA B paMkax EBponeiickoro [Mpoekta
CornacoBaHust pgesiTenbHOCTM  McnbiTaTenbHbix Cayx6 B 06nactm  KomnbHOTEPU3MPOBaHHON
AnekTpokapauorpadum - CTS ECG  (cm., Hanpumep, Ny6nukauum B Tpydax COBeLIaHWiA Mo
npo6neme «KomnbloTepbl B Kapanonorum» 1990, 1991, 1992 rr.) [European Project Conformance
Testing Service for Computerized Electrocardiography - CTS ECG - (see. for example, publications

within the proceedings ofthe Computers in Cardiolog)’ meetings 1990, 1991, 1992)].
G.| SNEKTPOKAPANOIPAMMA

ANIEKTPOKAPAVOIPAMMA  (3KIN) - 31O rpacgmyeckoe 0TObpaKeHNe
MOCNeA0BaTENlbHOCTY  SMIEKTPUUECKMX  SIBNEHWIA,  BO3HUKAIOWMX  MpW  Aernonspusaumm  u
penonspusaLmy NpPeacepanid v xenyaoUKoB cepala.

CornacHo JWMTX0BEHY, AN ONWCAHWS YKa3aHHbIX 3/1EKTPUYECKUX SBMEHWIA UCNOMb3YHOT
TepMuHbl  «3ybel, P (komnnekc P)», «komnnekc QRS », «komnnekc ST-T» M KOMOUHUPOBaHHLIN

TepMUH «Komneke P-QRS-T» (cm. pucyHok GG.1).
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PucyHok GG.I - CtaHpapTHas QJIEKTPOKAPAVMOIrPAMMA

GG.2 OnpegeneHvie rnobanbHbIX UHTEPBANOB

[nobanbHas ANWUTENbHOCTL (T. €. ANTEeNbHOCTL, OTHOcAWasAcs Ko Bcem OTBEAEHWAM)
3ybua P n komnnekca QRS-T, onpegensieTcs, no (PU3MONOrMYECKM MpUYMHaM, CambIM pPaHHUM
Hayasiom curHana Ha ogHom OTBELEHWW 1 cambiM NO3AHMM €ro OKOHYaHMEM Ha N060M Apyrom
OTBEOEHWWN. N3-3a pa3nuyHbIX NpPoeKumii PPOHTOB aKTUBaLUUM BMAMMOE Hayano U OKOHYaHue
3ybuoB He obs3aTenibHO OyfeT nosensTbes BO Bcex OTBEAEHUNAX B 04HO M TO e Bpems. Ha
pucyHke GG.2 npusegeH npumep, B kotopom HAUAJIO 3ybua P onpegensetca no OTBEAEHNIO
I, OKOHYAHUWE 3y6ua P onpegensetca no OTBEAEHWIO I, HAUANO komnnekca QRS - no
OTBEAEHVAM VI un V3, OKOHYAHWE komnnekca QRS - no OTBEAEHWIO V5, a
OKOHYAHWE 3y6ua T - no OTBEAEHNAM V2 u V3.
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Touka PEonpepensetcs no OTBEAEHAHO |

Touka PEonpegensetca no OTBEAEHAKO I

1 (B4eno QRSfc-komnriokca onpeenseTcs
no OTBEJEHIOMI

Touka TEcTpegeaseTcx no OTBEAEHNAM V2. V3

OkoHyaHvie QRS"-KOMIO3KCa OMpesesiseTcs
o otBesieHno Vb

PucyHok GG.2 - Onpepaenexune 06w mx nHTepsanos (npumMep)

GG.3 AnnTenbHOCTY 3y6LOB, N303M1eKTPHYECKHE CErMeHThbI

CornacHo  (OM3MOMOTMYECKUM  OMpPedeneHusaM  rnobanbHbIX  Havan WM OKOHYaHWi
N303/1EKTPHUYECKHE CErMEHTbI MOXKHO HabntoaaTtb Ha ogHoM OTBEAEHW Ha Havane 1 OKOHYaHWK
komnnekca QRS. B nybnukaumm «PekoMeHJauuyM N0 M3MepUTeNbHbIM  CTaHAapTam B
KOMMYECTBEHHOM aneKTpokapauorpadum»* pabovas rpynna CSE npeanoxuna BblpaxaTb W
paccunTbIBaTh W303M1EKTPHYECKHE CErMEHTbI B HaYdane M KoHUe Komnnekca QRS no oTAenbHOCTH,
€C/N VX ANNTENbHOCTL 60/1ee 6 MC, a He BK/HOYATb AMTEIbHOCTY 3TUX CErMEHTOB B A/IMTEMbHOCTb

CMEXHOIA BO/HbI (B Ka4eCTBE MprMepa CM. pucyHok GG.3).

PekoMeHaauUMM Mo N3MepUTENbHbIM CTaHAapPTaM B KOJTMUYECTBEHHOI 3/1eK3poKapanorpapmm, European Heart
Journal, 6. 1985/ 815 - 825 (cM. npunoxenue L).
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[0 cux nop 6bI10 HEBO3MOXHO YCTaHOBUTb AMArHOCTUYECKYH) 3HAYMMOCTb CEFMEHTOB | 1 K,
XOTs Ans 6yAyLyX UCCNeA0BaHUI 3TO MOXKET OKa3aTbCs BaXKHbIM.

Bo wu3bexaHue HeOOGXOAMMOCTM MOSIHOMO MEpPecMoTpa CYLIECTBYIOWIMX Ha  PbIHKE

[MarHoCTMYECKMX NPOrpamMmM B HACTOSLLEe BPeMsi HE0OX0AMMO CO0bLLAaTL O METOAE U3MEPEHUIA.

PucyHok GG.3 - OMTenbHOCTH 3yOL,0B, H3031EKTPHUYECKHE CErMEHTbI

GG.4 Bba3oBble ypoBHU (YPOBHM 0TCYeTa NPy aM/IMTYAHbIX N3MEPeHNSIX)

ba30BbIii YpOBEHb - 3TO NOTEHLMaT OTCYUETA, ONpejensemblid, HanpumMep, Ha Havane 3ybua P
nnn Havane komnnekca QRS. Mpy KOMMbHOTEPHLIX M3MEPEHUSX 3TO 3HAYeHUe 0ObIYHO ABNSETCS
pe3ynbTaTOM MOMCKa W/MAM MaTeMaTUYeCKUX BblYMCEHWA. Ba3oBblii ypoBeHb/6a30BOE 3HauYeHMe
ABNAETCA YPOBHEM OTCUETa MpuY onpeaeneHny aMmnanTys 3y6uos Ha KT .

Mpy M3MEPEHNsAX 3MEKTPUYECKOM aKTUBHOCTW MPEACepAniA 3TO 3HAYeHMe LO/MKHO ObITb
BbIOpPaHO B Hadane P-aKTUMBHOCTH WX, Hampumep, MyTeM BbIYWC/EHWNI CpefHeapuPMeTUYECKOro
WM MeAMaHHOro 3HadveHuss Bbl6opok OKIT nepey HAUAJIOM 3y6ua P. LlenecoobpasHo
paccuMTbiBaTh 3TO 3HaYeHWE Kak CcpefHeapuMeTUyHecKoe BbIGOPOK, 3amnONHSIOWMX BECb MEepuog,
COOTBETCTBYIOLLEN YacTOTbl NUTaHUs, Hanpumep, 20 MC A1 YacToTbl nuTaloLwein cetn 50 'y, wm
16 mc Ha vacToTe muTarowein cetm 60 u. Bmecto cpefgHero/MefuaHHOTO 3Ha4eHWsi B KauecTse

6a30B0Or0 YPOBHS 40MYCKAeTCS MCMO/b30BaTh (MIbTPOBAHHOE 3HAYEHME.
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CornacHo pekomeHgaumsam AHA, a Takke pekomeHgaumy CSE ypoBHU 6a30BbiX UMHWIA B
HAUAJE 3y6ua P nnm HAYAJIE komnnekca QRS creflyeT MCNonb30BaTh B KaYeCcTBe YPOBHSA
oTcYeTa aMNNTYAbl 4719 BCero 3ybua P 1 gna Bcero MHTepsasa ko.vmiekca QRS COOTBETCTBEHHO.
B ny6nvkauum CSE fonyckaeTcst «KOpPpeKuys 6a30BOiA NMHUN».

B psge cnyyaeB 3TO MOXET AOCTUraTbCA NyTEM JIMHEAHON MHTEPMONALMN MEXAY TOUKaMu
HAUYAJIA n OKOHYAHWA 3y6ua P nnn, COOTBETCTBEHHO, MeXAy Toukamn HAYUAJIA komnnekca
QRS n OKOHYAHUMA 3ybua T. MNMockonbKy A0 HaCTOAWEro BpPeMeHWM OTCYTCTBYHOT SICHble WU
MpaKTUYeCKN MOofe3Hble NpaBWIa PacveToB, ro HEO6X0AMMO MPOBECTU AanbHENLLNE UCCef0BaHMS.

n punmevyaHue - YKenaTenbHo NPUMeHATb CTaHgapTu30BaHHbIE npoueaypbl. |_|pl/| aMnNnTyaHbIX
N3MepeHnax 00bIYHO NCNONb3YKT TOYeYHble OLUEeHKN. ,D'OBepVITeanbIVI NUHTepBan Anda amnanTyfbl 3aBUCUT OT
[0BEepUTENbHOro UHTepBana A1 6a30BOro ypoBHsS (6a30BOro 3HauyeHUs), a Takke OT 3HA4YeHMUs, BbIOpAaHHOro B TOYKe

n3MepeHusa aMmnanTybl. C nomoLbio «cTabunmsaunm» 6a3oBoro YPOBHA ,D,OBepI/ITe]'IbeII‘/'I NHTepBauT Npu aMnInTygHbIX

N3MEPEHUAX MOXET 6bITb CYyLEeCTBEHHO YMEHbLLEH.

GG.5 OnpegeneHne 3y6L0B, N3MepeHMe 3yOLI0B C MUHUMANbHBLIMKU aMiINTyLaMm

B oT/nume oT NpoCTOro OTKIOHEHWS (YBEIMYEHUA WIN CHUXEHWSA) OTHOCUTENbHO 6a30BOro
YPOBHA 3y6Lbl AKI™ AOMKHBI UMETb fiBa NMPOTUBOMOJIOXKHBIX HAKMOHA U MEXAY HUMU - MO KpaiiHei
Mepe OfHY TOUKY 3KCTPEMyMa, C BbIMYKIOCTbIO AN 3ybua C MONOXKWTENbHON MOASAPHOCTBIO U
BOTHYTOCTbIO  A/191 3y6Lia C OTpULATENbHOM NOMSAPHOCTHIO.

OueBMHO, YTO BbISIBNEHWE U ONpefeneHne amMnanTya manbix 3y6uos Ha JOKI 3aBucuT OT
MOMEX B 6nmxkaiimx yactax K -curuana. B nccnegoBaHnsax CSE 6bi10 yCTaHOBMEHO, YTO MUKK
C 4/IMTENIbHOCTLIO MeHee 6 MC M amnanTyfoin meHee 20 MKB He MOryT 6bITb 4OCTOBEPHO BbISB/IEHDI
JKCnepTaMn fake HO CWIbHO YBEMMYeHHbIM 3anucaM. W3 gpyrux uccnefoBaHWM Mo 4yacToTe
BbIOOPKM M TOYHOCTU W3MEPEHWIA CTasio W3BECTHO, YTO MOrPELUHOCTY ONpejenieHns amnianTyf
3y6LOB CTAHOBATCA HeJOMyCTUMO GONbLUMMK, €Cnu  QAWUTENIbHOCTb  3y6La MeHbLUe, Yem,
NpUGAN3NTENBHO, ANUTENBHOCTL LUECTU WHTEPBANOB BbIOOPKM. HeHaaexxHoe orpeeneHve 3y6LoB
Masioii aMnAnTy bl B npegenax Komnaekca QRS MOXET Takke U3MeHATb 1X MapKMpoBKy (3y6eL, Q
MOXeT ObITb MPUHAT 3a 3y6eL, S Npu 06HAPYXKEHUU MasTbIX MOMOXUTENbHLIX 3YOL0B Mepes HUM),
YTO MOXeT co3faBaTb NPo6ieMbl NPYM  UCMOMb30BaHMM 6a3 AaHHbIX, WX MNOCNeA0BaTE/lbHOM
CPaBHEHWUW WM NPU 3MULEMUOSIOTMYECKMX UCCELOBAHUAX.

MpvHMMas BO BHWMaHWe pesynbTaTbl  PaclUMPeHHbIX  MPOrPaMMHbIX  UCTIbITaHWA,
PEKOMeHLYeTCs  PYKOBOLCTBOBATbCA — CNefyHOWWMM  MpaBuiaMy  onpefeneHus  3y6uoB  C
MUHUM&/IbHBIMW aMMNTYaamu:

a) 4acTb PacCMaTPUBAEMOrO CUrHasA JO/MKHA YETKO MHAULMPOBATL HAMUMe ABYX HAK/TOHOE

C NMPOTUBOMNOJ/IOXKHLIMU 3HaKaMu K Mo KpaﬁHEI\/’I Mepe OAHY TOYKY 3KCTpEMYMa MeXAy HUMU;
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b) vacTb paccmaTpMBaemMoro curHaia [o/mKHa OTKNOHATLCA He MeHee yeM Ha 30 MKB oT
6a30BOI IMHMM B TEYEHNUN BPEMEHW He MeHee YeM 6 mc (cM. pucyHkn GG.6 n GG.7);

C) B pesy/ibTate KpUTEpUEM OMpeaeneHmns 3y6Lo0B ¢ MUHUMATbHbIMW aMMIUTY4aMn SB/ISETCS:
LNVTeNbHOCTL Nopsaaka 12 mc v amnantyga He meHee 30 MKB.

MpumcyaHUc - B panbHeiwem cnegyeT paccMOTpPeTb BOMPOC O TOM. AO/DKHA M B MpuUHUMMe
perucTpaums 3y6bL0B C MUHUMAbHLIMW aMnANTyAamn 3aBUCETb OT CTaH4APTM3MPOBaHHOM MpoLeaypbl M3MepeHus
MOMEX u cTaHAapTU3MPOBaHHOM NpoLedypbl OLEHKN JO0CTOBEPHOCTM Pe3y/bTaToB.

Mexgay rnobasibHbIM HayaloM W OKOHYaHMeM Kommnekca QRS uacTu curHana c
LnTeNbHOCTLIO 6onee 6 Mc. amnanTygaMun He 6onee 20 MKB s Mo KpailHeli mepe Tpex OTCYETOB
cnefyet onpefensTb KaK W303MeKTpUYecKne cermeHTbl - 1 nepeg rnobanbHbiM HAUAJIOM
komnnekca QRS n K nocne rno6ansHoro OKOHYAHUA komnnekca QRS .

Ecnm ykasaHHble 4YacTW CUTHana MMEOTCA MeXAy onpefefieHHbIMU 3ybuamy KoMniekca
QRS BHyTpU komnnekca QRS, TO ANUTENbHOCTb CMEXHbIX (MPOTUBOMONOXHbIX) 3y6LI0B cresyeT

OnNpeAensTb NO NEPeCeUeHMt0 HYNEBOTO YPOBHS (MM YPOBHS OTCYETA).
GG.6 OnpeaeneHne 3y6L0B MUHMMa/IbHOW aMNAUTYAbI

MapkupoBKka 3y6LoB komnnekca QRS 3aBucuT 0T onpefeneHus (Mo SIHTXOBEHY) NepBOro
BbIABMEHHOr0 3y6ua. Manblii 3y6eL, MONOXMTEeNbHOW MONAPHOCTM B Hayane Komnnekca QRS,
Ha3blBaeMbI T MM 3y6LOM R. MOXET MaCKMpOBaTb WCTWHHBINA, Ceaytowmii 3a HAM 3ybel, Q.

CnepfoBaTe/ibHO, KpUTEPUIA ONpefeneHuns 3y6L0B CeayeT YeTKO YCTaHOBUTL U CTaHAAPTU3MPOBAT.

AmnanTyaa M<8 Amnnutyaa. MKB

PucyHok GG.4 - Komnnekc QRS ¢ PucyHok GG.5 - Komnnekc QRS ¢
onpegeneHHbIM 3y6uom R Manoii amnautyabl  HeonpegeneHHsIM 3y6LoM R mManoi aMnanTygpl
(cm. pucyHok GG.7) (c™m. pucyHok GG.8)
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Avnnvtyta bvB

70T 3y6ew, onpedenieH, NOCKOMbKY ero A/IMTeNbHOCTb Ha ypoBHe Bbilwe 30 MKB cocTaBnsieT Gonee 6

MC.

PucyHok GG.6 - [eTanbHoe U306pakeHMe onpeaeneHHoro 3ybua R Manoin amnanTyabl

70T 3y6eu HC onpejesieH, NoCcKOJIbKY ero 4/InMTe/lbHOCTb Ha YpoBHe Bbille 30 MKB cocTaBnset meHee 6

PucyHok GG.7 - [leTanbHOe M306paXkeHne HeonpeaeneHHoro 3youa R Manoin aMnanTyapl
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MpunoxeHne HM
(06s13aTENBHOE)

Ha60pb| Kaﬂl/lﬁpOBOLIHbIX N NCNbITAaTE/IbHbIX AaHHbIX

B Tabnuuyax HH.1-HH.3 nepeuncneHbl peKOMeHLOBaHHbIE A1 UCMbITaHWNI KasIMbpOBOYHbIE
n aHamTmueckme KM, 3t SKI gocTynHbl B 3MEKTPOHHON (hOpMe C 4acTOTON AMCKPEeTU3aLmm
1000 1 500 OTCUeTOB B CEKYHAY W pa3peLleHremM no amnantyge IMKB Ha HavMeHbLUWIA 3HaYaLlwia
6uT. CTpyKTYpa 0603Ha4EHNS:

a) HauMeHOBaHWe [/19 COBMECTUMOCTM C OnepaumoHHON cuctemoil DOS (gna ynpasneHus
NEePCOHaTbHBIM KOMMbIOTEPOM);

b) nepsas v BTopas Ludpbl 0603Ha4al0T NUKOBOe HanpskeHue Komnnaekca QRS (MB);

C) TpeTbs LUmndpa XapakTepusyeT cTpyKTypy Kommiekca QRS (0=RS, 1=R.2=QS, 5=RS
Maioin aMnanMTy bl (B OCHOBHOM NS NeauaTpum);

d) ueTBepTan umgpa xapakTepusyeT cmelleHune cermeHTa ST (0 =0 mkB, 1=-200 mkB, 6
=+200 mKB);

e) nATas uudpa xapakTepuayeT 4acTOTy cepAeyHbIX cokpalleHuin (UCC) (0 = 60 1/MuH, 1=
40 1/muH, 2 = 120 1/MuH, 3 = 150 1/MHH).
Tabnuua HH.1 - KanubposouHble 1 aHanutuyeckne IKI

YacToTa
Tvn komnniekca QRS/ cep,qequlxv O603HaueHue Co0TBETCTBYIOLMNIA NOAMYHKT
HanpshkeHve CoKpaLleHuiA
(yce)
KannbpoBouHble A7
+05mMB.ST=0 60 CJ11.05000 50.101.2.50.101.3.1.51.102.1. 51.107.2
+10MB,ST=0 CAL10000 50.101.2. 50.101.3.1,51.101.2.2.1.
60 51.101.2.2.2.51.103.2.51.104
+15mMB.ST=0 60 CAL15000 51.101.2.2.2.51.106.6
+2.0MB,ST=0 CAL20000 50.101.2. 50.101.3.1.51.101.2.2.1.
60 51.101.2.2.2. 51.105.3.2, 51.107.1.2,
51.110.1
+2.0MB.ST=0 CA1.20002 50.101.2. 50.101.3.1,51.107.1.2.
120 51.108.4.4, 56.7
+2.0MB.ST=0 60 CAL20100 50.101.2. 50.101.3.1.51.107.1.2
+2.0 MB. ST = -200 60 CAL20110 50.101.2. 50.101.3.1.51.107.1.2
+2.0 mB. ST =+ 200 60 CAL20160 50.101.2.50.101.3.1.51.107.1.2
-2.0mMB.ST =0 60 CAL20200 50.101.2. 50.101.3.1.51.107.1.2
-2.0 MB.ST=-200 60 CAL202100 50.101.2.50.101.3.1
-2,0mB. ST =+ 200 60 CAL202600 50.101.2,50.101.3.1.51.107.1.2
+2.0MmB.ST=0 60 CAL20500 50.101.2. 50.101.3.1.51.107.1.2
+3.0MB.ST=0 60 CAL30000 50.101.2. 50.101.3.1.51.101.2.1.
51.101.2.2.51.104
AnanTydeckue SKI
Komnnekc QRS, HopManbHbIl 40 ANE20001 50.101.2, 50.101.3.1
Komnnekc OR S, HopmasibHbIN 60 ANE20000 50.101.2. 50.101.3.1.51.105.3.2
Komnnekc QRS. HopManbHbIl 120 ANE20002 50.101.2. 50.101.3.1

Yka3aHHble SKI™ npusegeHbl B Atnace CTS ucnbitatenibHbix IKI
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HH.2 Buonoruyeckne 3K
Tabnuuya HH.2 - Habop gns npoBepkM  TOYHOCTU WM3MEPEHMIA W pacro3HaBaHWs  3y6LIOB
6uonormnyeckmx SKIM - 100 SKI 13 6a3bl aHHbIX CSE

O603HaueHns IKI. npuHATbIe B 6a3e faHHbIX U3MepeH»» CSl- cepum ML nmm MQL

001 026 047 074 098
002 027 048 075 099
(fcs 028 049 076 101
004 029 051 077 102
005 030 053 078 103
007 031 055 079 104
008 032 058 080 105
009 033 059 081 106
011 034 060 082 107
012 035 061 083 108
013 036 062 084 no
014 037 063 085 112
015 038 064 086 113
016 039 065 087 114
017 040 066 088 115
019 041 068 090 116
021 042 069 091 118
022 043 071 095 123
024 044 072 096 124
025 046 073 097 125
MpumeyaHune - T[lpeacTaBneHHble Bbiwe JKIM B3ATbI U3 6Gasbl AaHHbIX «O6Line cTaHfapThbl

KonunyecTBeHHol dnekTpokapauorpadun (CSE)» n MoryT 6biTb nosnyyeHbl Ha CD-ROM B INSLRM Unit 121,
Hospital Cardiologtquc, 59 Boulcard Pincl, BP Lyon-Montchat. 69394 Lyon Cedex 3 France. 3TaslOHHble

pesynbTatbl 13 3TuX KT noctasnsawTcs Ha CD-ROM o gonosHUTeIbHOMY 3aKasy.

HH.3 Habop gaHHbIX An8 UCMbITaHWIA Ha ycTOMUYnBOCTb K MTOMEXAM
Ta6bnuua HH.3 - Habop faHHbIX 41 UCNbITaHUIA Ha yCToluYMBOCTb K TOMEXAM

O603HaveHns 3K gna cepum
MA1 wwm MO1

008
om
013
014
015
o
026
027
042
061

MpumeyaHune * Cwm. NpuMeyaHue K Tabnuue HH.2.

K atum He cogepxawwym TMOMEX OKI po6asnaiotcas MOMEXW co cnegytowimmm
YPOBHAMU:

a) BbICOKOYACTOTHBIN LIYM CO CPefHeKBaJpaTUYECKUM 3HAYeHVeM HanpskeHus 25 MKB B

AmanasoHe yactot ot 0 go 150 Iy,
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b) ceteBas cuHyconpanbHas MOMEXA c amnanTygoii 25 MkB u vactoToid 50 wm 60 Iy,

C) CYHycouaa/IbHble KonebaHns 6a30Boi MHMK ¢ amnanTygoin 0.5 MB n vactoToii 0.3 'y,
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MpunoxeHue Il
(cnpaBoyHoe)

ATnac CTS ucnblTaTenbHbIX K™

111 BBepgeHue

KomnbloTepusmpoBaHHas MeAULMHCKas annaparypa, KoTopas CnocobHa He TO/bKo
BOCMPOU3BOAUTL W UHOMLMPOBaTL OWMOCUTHa/Ibl, HO W MNPOBOAMTL W3MEPEHMS W  BblhaBaTb
OMarHOCTUYECKME WHTEPNpPETaUMOHHbIE 3aK/KYeHUs, Mpuiana HOBOE KauyecTBO MEAMLIMHCKUM
n3genuamM. 3alimta npaB Monb30BaTeNsd, HOPUAMYECKME N 3KOHOMUYECKME acnekTbl TpebytoT
BHEPEHWA HOBbLIX METOL0B 06eCreyeHns KayecTBa M aHanm3a paboumx XapakTepucTuK 3TuX
n3aenmn.

B HioHe 1993 r. CoBeT EBponeiickoro coobuiectsa yTeepann JUPeKTUBY Mo MeaULUHCKAM
N30ennaM, KoTopas yCTaHaBMMBaeT, Hapsgy C APYrUMU BaXKHLIMW MOOXEHMAMK, TpeboBaHue o
TOM, UTO «...M34enus, obnajatoLime M3MepUTeNbHbIMKU PYHKLMAMK, LOMKHbI paspabaTtsiBaTbes U
M3roTaB/MBaTLCA TakMM 06pasom, uUTOObl OHM 06ecreuMBanM  [JOCTATOYHYKD TOYHOCTb U
CTabuibHOCTL (B MpUEMIEMbIX Npefenax) v yYuTblBau MnpegnonaraeMyto 06/1acTb NPUMEHEHMA
n3genuun. Tpefensl TOYHOCTU 0653aTeNbHO LO/MKHBI YKa3biBaTbCA U3rOTOBUTENEMY.

B 1989 r. EBponeiickoe COOOLLECTBO MPUCTYMNWMO K BbINOMHEHWNIO NPOEKTa MOJ Ha3BaHUEM
«YCNnyr N0 MPOBEAEHVIO WCMbITaHUI/A Ha COOTBETCTBME CPEACTB  KOMMbIOTEPU3MPOBAHHOM
anekTpokapguorpagum» (CTS ECG), wuenbt0 KOTOporo 6bina paspaboTka OCHOB  Afsl
MpefoCTaBfieHnss YCNyr Mo COrjacoBaHHbIM MCMbITAHWAM YKa3aHHbIX CPeACTB Ha COOTBETCTBUME
npeabsiBAseMbIM TPeBOBaHNAM.

B npouecce BbINOAHEHUA YNOMSHYTOr0 MpoekTa OblN0 YCTAHOBNEHO, UYTO TpeboBaHMA K
XapaKTepUCTUKaM B HaLUMOHASIbHBIX Y MEXAYHapOAHbLIX CTaHAapTax Ha KOMMbIOTEPU3MPOBaHHbIE
SNIEKTPOKAPAVOIPA®bl  oTcTaloT OT  COBPEMEHHOrO  YPOBHA  PasBUTUA  TEXHUKW.
KoppekTupoBka aTux TpeboBaHuWiA CTana HacyLLiHOl HeO6XOAMMOCTLIO Kak C HOPUANYECKON, Tak U C
TEXHWYECKOIA Touek 3peHus. Kpome TOro, nmpoueaypbl U CpeAcTBa MCMbITaHW HeobXx0ayMmo 6bio
MpMBECTM B  COOTBETCTBME C  HOBbIM  TEXHWYECKUM  YPOBHEM  A1A  COBPEMEHHbIX
AHANV3NPYIOWNX SNTEKTPOKAPOVNOIMPADOB.

OfHa 13 K/HYeBbIX MPO6GMEM CUCTEM CO BCTPOEHHbIMM CPeACTBaMM LMPOBOI 06paboTKM
CUTHANIOB ABNSETCA WX HENIMHEMHOCTb, MO3TOMY CUrHaAbl CUHYCOMAANBbHOW WM CTYneH4aToun
(bOpMbl  CTaNM  HEMpUrogHbIMA AN NPOBEPKM  XapaKTepUCTUK  KOMIMbIOTEPU3NPOBaHHbIX
ANEKTPOKAPANOIPA®OB. Takum o06pa3om, MoTpeboBaiack pa3paboTka HOBLIX HabopoB

WCTIbITATENbHLIX CUTHAI0B, MMeoWMX (opMy, 67M3kyto mo ¢opme K SKI M MpUrogHbIX K
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MCMONb30BAHWUIO MPU  UCMbITAHUAX Kak 00bluHbIX aHanoroebix SJIEKTPOKAPOVOIMPAPOB,
CNocobHbIX nuwb peructpuposate IKI, Tak n JIEKTPOKAPOMOIMPA®OB co BCTPOEHHLIMU
cpegctBamy  06pabOTKM  CMTHanoB, obecneumBarlowyx wm3mepenms no OKI  un  Bblgady
OMarHOCTUYECKNX 3aKTHOUEHWIA.

Ha pucyHke 1l. 1 cxemaTnyeckn nm3obpaxkeHa ucnbitatenbHas cuctema CTS. B koTopoii CTS-
3Ta/IOHHbIE CUrHa/bI (B OCHOBHOM - KanubpoBouHble SKIT) coxpaHstoTcs B 6ase faHHbIX CTS B
BULE OAHOKPATHbIX WCKYCCTBEHHO CopMUpoBaHHbIX 3KI. 3T CUrHanbl 3aTeM C MOMOLLbHO
creumanbHbIX NPorpamMm MOryT MCMOMb30BaTLCA ANA MOYYeHUs HEMPEPbLIBHLIX CUFHA/I0B 060N
Tpebyemoii npogomkuTensHocTU.  Mocne  LH(pOaHanoroBoro npeobpasoBaHWs 3TU  CUrHabI
MacliTabupyloTcd B CTaHAapTHOM  Avana3oHe Hanpskenuii 3K ¢ nomowbto  6/10ka
npeaBapuTensHOro  opmupoBaHus.  CucTeMy  Takke  [OMYCKAeTcs  MCMOMb30BaTb W 414
(hOpMMpPOBaHNS MCKYCCTBEHHbIX 3AMMCEW 3KIT, KoTopble MOFyT MPUMEHATLCA B aBTOHOMHbIX
ncnblITaTebHbIX NporpamMmmax aHanmsa SKI .

PUCYHOK 1.2 NNOCTPUPYET NPUMEP Peanu3aLm CXeMbl NpesBapuTesibHOro HopM1poBaHis
curHanos.  IMpu nojaye  COOTBETCTBYHOLWMM  06pa3soM  CHOPMMPOBAHHOTO  CUrHana
SNEKTPOKAPAVNOIPA®bI MoryT HenocpeACTBEHHO MOACOEAMHATLCA K BbIXOLHOW CUCTEME
UCMbITaTeNbHbIX cUrHanoBs (Yepe3 KABEJTb MALIMEHTA).

B HacToslliee Bpems [OKYMEHTa/bHO O(OPMEHbI W CAenaHbl 06LWefoCTYNHbIMU (4714
M3roToBUTENE M APYTUX WCMbITaTelbHbIX OpraHv3auuil) pasnnyHble UCMbITaTeNlbHble CUTHAMbI.
ABTOpbI  HacTofALlero ATnaca pacCcMaTpyvBaloT HOBble MWCMbITaTe/lbHbIE CUTHasIbI KakK CPefcTBa,
JOMOMHAOLLME  CKOPPEKTMPOBaHHble  TpeboBaHuMs M3K K pabouum  XapaKTtepucTukam
PETMCTPUPYIOLWWNX n AHAJTN3VPYIOLWNX S/IEKTPOKAPANOIPAPOB.
McnbiTaTenbHble CUTHaslbl, NPUBEAEHHbIE B AaHHOM ATnace, 6yayT o6neryatb W MOBbILLATH
KauecTBO mcnbiTaHWin SKI-cHCTeM 1 Ha cTagumn m3rotosneHus AJIEKTPOKAPANOIPADOB. OHu
MOryT [OCTATOYHO YacTO WCMOMb30BATLCA BMECTO Y)XKe He COOTBETCTBYHOLMX TpeboBaHUAM
NCMbITATENbHbIX CUFHAN0B CUHYCOMAAIbHOW WM CTYNEHYaToi (hopMbl, KOTOpble AAOT MULlb

KOCBEHHYH UH(OPMaLMO OTHOCUTENIbHO TOYHOCTM BOCTMPOU3BEAEHMS 1 U3MepeHNii HO KT .
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PucyHok 111 - Cuctema ncnbiTaHuin nsgenus Ha cooteeTcteue (CTS-cuctema)

?Tf?nnwmmtﬂﬂ B RXIAMPEVM
| Yl %>
I ro"np>

R-R«1 F\”Gl/ll-ﬂ777

PucyHok M2 - Mpumep cxembl NpegapuTenbHol 06paboTkn SKIM-curHanos
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1.2 NcnbiTaTenoHasa 6a3a faHHbIX

11.2.1 O6ocHOBaHMe

B HacToswee Bpema Ha pbiHKe npeactasneHbl SJIEKTPOKAPAOVOIPA®LI, Kotopble
paccuuMTaHbl He TOMbKO HA  pacneyatky WM  MHAWKAUMKIO  HAa  3KpaHe  MOHUTOopa
QNIEKTPOKAPONOIPAMM, Ho n SNIEKTPOKAPANOIPA®bLI co BCTPOEHHLIMU CUCTEMaMu
06paboTkM  OKI-CHrHaioB  An9  NPOBEAEHUS W3MEPEHMW W BblAauM  MHTEPNPeTaLMOHHbIX
OMarHOCTMYECKMX  3aKntoueHuiAi. Bce B 6GO/bLUEl  CTEMeHM CTUPAKOTCA  Pasinums  Mexay
MporpaMMHbIM U annapatHbIM ~ 0bBecneyeHUsMU,  MOCKOMbKY — aHaNioroBble  YCWIUTENN,
MCMONb30BABLUMECH [0 HeAaBHEro BPEMEHW, CTaM  3aMEHATbCA 3MEKTPOHHLIMU - LU(POBLIMU
onepaumMoHHbIMKM CxeMamu. BcTpavBaHve 06pabOTKM CUrHana BO BXOAHble YacTW COBPEMEHHbIX
ANEKTPOKAPOVNOIMPA®OB 3a4acTyt0 NPUBOAWT K MOSBAEHWIO HENMHENHLIX NpeobpasoBaHuii,
4yTO [enaeT HeBO3MOXHbIM OMNpedefieHne  XapakTepucTuK, 6asvpyrowyxcs Ha  MpUMEHeHUN
NINHeHON  Teopuu  cucTeM.  CTaHAapTHble  UCMbITaTe/lbHble  CUTHa/bl  TUMA  CUTHAI0B
CUHYCOMfa/IbHOW  WAM  CTyneHYaTonm  opMbl  Ternepb  He  MOTYT  MOAaBaTbCAd  Ha
SNEKTPOKAPONOIPA®DBI ans nNpoBepkM WX TEXHWUYECKMX XapakTepucTuk. CnevuansHo
MPUMEHSAEMbIE aNTOPUTMbI (PUALTPALIUN, NPejHa3HAUYeHHbIe 41 CHUXKEHWUS YPOBHSA CETEBbLIX MOMEX,
Jpeiicha 6a30BOI NIMHMM W BbIGPOCOB, GNOKUPYHOT Nepedady W BOCMPOM3BEAEHWE CTaHAAPTHbIX
NCMbITAaTe/bHbIX CUFHAMIOB, MO3TOMY UCMbITaHWs annapaTtHoi Yactn QJIEKTPOKAPOVNOIMPADOB,
MPOBOAMMblE B COOTBETCTBMM C TEXHWYECKUM TPeOGOBaHMAMU K WCMbITAHUAM (UCMbITATENbHbIX
Leneld, MCMNbITaTeNbHbIX CUIHAMOB, MPOLELYP WCMbITaHWA), B psge Cay4vaeB CTAHOBWTCS
HEBO3MOXXHbIM.

bonee Toro, B psge SJIEKTPOKAPAVOIPA®OB npeayCMOTPEH PEXUM W3MEPEHMWIA MO
3KI 1 Bblgaun HO HUM AWMArHOCTMYECKUX 3aKHYEHWA. [0 CUX HOP He CYLIECTBYHOT HM
TEXHUYECKMe TPeboBaHWsA, HW TEXHUYECKME YCNOBUS Ha MPOBEPKY pPaboumx XapakKTepucTuk,
YUNTbIBAOLLME TOYHOCTb U3MEPEHWIA 1 AUArHOCTUKN.

B npouecce BbINOAHEHWS YNOMSAHYTOr0 nNpoekta 6bl10  0CO3HAaHa HeOOXOAMMOCTb
pa3paboTKy HOBbIX METOZOB WCMbITAHUIA, YaCTbK) KOTOPOI Oblna Obl paspaboTka MCMbITaTebHbIX
CUrHanoB, KOTOpble MOrnM 6bl nogaBaTbCsl Kak Ha OJIEKTPOKAPAVOIPA®LI ycTapesLiero
(aHanoroBoro) Tmna, Tak M Ha coBpeMeHHble Luudposble DJIEKTPOKAPAVOIMPA®LI. OcHoBHOI
LeNblo 3TON pa3paboTku CTasio (JOPMUPOBAHWME CUIHANIOB, KOTOPblE MOXHO WCMO/Mb30BaTb A1
MPOBEPKN KayecTBa Kak BOCMPOWM3BEAEHWS CUMHANOB Ha JIEHTOYHOM camonucue, TaKk WU
KOMMbIOTEPHLIX ~ NporpaMM, — paspabaTbiBaeMblX 411 WU3MEPeHUid U MHTeprnpeTauum
SNEKTPOKAPOVOIPAMM.
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B pesynbTate pa3paboTky 6Obin cO34aH Habop CUrHanoB, aHanoruyHbix IKI, ¢ TOYHO
33aHHbIMM - aMMNNTYAHO-BPEMEHHBIMM  XapaKTEPUCTMKaMW U CHOPMMPOBAHHbLIMIA B LiG)POBOIA
(hopme ANs aHamsa:

- annapatHbIX XapaKTepUCTWK aHasoroBbIX CUCTEM, TakKMX KakK JIMHEMHOCTb YCUAMTens,
KOSPMUUMEHTbI  YCUNEHWS,, BecoBble KO3M(ULUMEHTbI [ANA  LUenein OTBEeAEHWI, YacTOTHble
XapakTepPUCTUKMN Ha HU3KMX W BbICOKMX 4acToTax W KavecTBa BocrnpoussefeHus OKIM Ha
camMonmcLax;

- MpOrpaMMHbIX XapakKTepucTUK, Hampumep, napameTpoB peructpaumn OKI, KauvecTsa
BbISIBNIEHNS penepHbIX ToYek, n3mepeHus napameTpos K n . g,

B HacTosLlee Bpemsi pa3paboTaHO nouTy 20 pasfMuHbIX KPUBbIX, U3 KOTOPbIX MOXET 6biTh
cthopMUpOBaHbl UCMbITaTENbHbIE CUTHANBI GECKOHEYHO MPOAOMKUTENLHOCTH, KOTOPbIE COCTaBWN
ncnbiTaTenbHytd 6asy fgaHHbiXx CTS-ECG M yxe [AoKasanM CBOK TMONE3HOCTb B Cepun
NpeABapUTENbHBLIX UCMbITAHWIA.

Hwke 6yayT [faHbl MOACHEHWS W MOAPOOHOE OnucaHWe MPOEKTHLIX XapakTepucTUK
YKa3aHHbIX WCMbITATENIbHbIX CUTHAN0B, a TakXKe pacrnevyaTKM pesynbTaToB M3MEPeHWid ¢ uX
ICMO/b30BaHNEM.

11.22 CTpyKTypa ncnbiTaTeNbHOM 6a3bl AaHHbIX

VcnbiTaTenbHble CUMHabI 06/1a4at0T CeyoLWMMM XapaKTepUCTUKaMU:

- BCE CUrHasbl 3afaHbl C MOMOLLB0 MaTEMATMYECKMX (YHKUMIA. AMNAATYAblI CUrHaNoB
ONpesenaTca 41 KaKAOro 0TcHeTa, TOYHO OMNPefenstoTcs UHTEPBaibl MEXAY XapaKTepHbIMU
cTpyKTypamu IKI™ 1 nx 4nnTensHoOCTH,

- BCE CUTHa/Ibl UMEOT (hopMy, aHanormyHyto gopmam 3KIK M MoryT nogasatbCs B CUCTEMBI,
KOTOpble CMOCOBHbI NnLb perncTpupoBaTb IKIT, a Takke B CUCTEMbI, MPUMEHSAOLLME CheLlyabHble
aNropuUTMbl  BbIENEHUA CUrHaoB M nogasneHns LLYMOB (Hanpumep, nofaBneHusi CeTeBOWA
nomMexu, Apeida 6a30BOi MHUN 1 BbISBNEHNS BbIOPOCOBY);

- 9TW CUrHalbl MO3BOMISIKOT  TECTMPOBATb OCHOBHbIE —anmapaTHble XapakKTepPUCTUKM
ANEKTPOKAPAVOIPA®OB, Hanpumep, WX KaiMBPOBKM, IMHEAHOCTb YyCWIUTeneid, Lenein
BECOBOW 06pabOTKM CUrHANOB OTBEAEHWI, KOSPMPULMEHTbI YCUEHMS N KAYECTBO BOCMPOM3BEAEHUS
CUTHANOB, KOTOpble OObIYHO XapaKTepU3yHTCA YacTOTHLIMU XapaKTepUCTUKAMW Ha BbICOKUX W
HU3KWX YacToTax;

- 3TV CUTHaSbI TaKXKe MOXHO MCMOMb30BaTh A/151 TECTUPOBAHMSA NMPOrPaMMHOr0 0becrneyeHms,
MOCKONbKY OHM MOryT 06pabatbiBaTbCsi Kak 06blyHble OKIT, a TOYHOCTb aMMAUTYAHbIX W
BPEMEHHbIX (MHTEPB/IbHbIX) WM3MEPEHUIA MOXET MNPOBEPATHCA HEMOCPeACTBEHHO, C MOMOLLbIO

nepeyHell BbIXOAHbIX XapaKTEPUCTUK (EC/IM OHU NPeaYCMOTPEHbI);
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- KaX[plli MCMbITATeNbHbIA CUTHAN COLEPXXMT eAMHCTBEHHbIA UMKA cO cTpykTypoin KT,
KOTOpbIi AN UCMbITaHUI MOXET MOBTOPATLCA GecUMCIeHHOe YKCNo pa3. YacToTa NOBTOPEHNS 3THX
LIMKNIOB MOXKET U3MEHATLCA MPU Pa3NNYHbLIX UCTIbITAHWAX;

- BCe CUrHanbl JOCTYNHbI B LW(POBOW (hopme ¢ 4yacToTol Amckpetmsauumn 1000 n 500
OTCYCTOB/C W C pa3pelleHMeM Mo aMnauTyge 1 MKB. 3T curHanbl UMUTUPYIOT CUTHa/IbI C
oteegeHun 1 11, VI, V2. V3, V4, V5 n V6.

K HacTosLeMy BpeMeHW paspaboTaHbl [Ba BUAa UCMbITaTe/bHbIX CUTHASIOB, & UMEHHO:

- KanmbpoBouHble IKT;

- aHanuTuyeckne IKIT.

Kann6posouHble 3OKIT npefgHasHayeHbl B OCHOBHOM 4715  UCMbITaHW/A  annapaTHbIX
xapaktepuctnuk  3JIEKTPOKAPANOIPA®OB, nostomy ux opma aHanoruyHa 3K,
perucTpupyembiM Bo Bcex KAHAJIAX (VI... V6).

AHanutnueckne OKI pa3paboTaHbl Ans 6onee peanncTUYHOM MPOBEPKM  anropuTMOB
aHanusa IKI 1 061agaoT hopmamu, aHaIorMYHbIMK thopmam ctaHAapTHbIX SKI, perncTpupyembix
Ha Bcex OTBEAEHNAX.

11.2.3 KannéposouHble SKI

Kann6posouHble SKI™ crneynanbHO paspaboTaHbl 411 UCMbITaHUIA XapaKTepPUCTMK CUCTEM B
OmanasoHe aMnutyg £ 5 MB, Noatomy B HUX MpeAyCcMOTPEHO U3MEeHeHWe aMnanTy bl ¢ warom 500
nnn 1000 mkB, HaumHaa ¢ amnmntyabl = 500 MKB.

MoMMMO BO3MOXHOCTW BOCMPOW3BEAEHWSI CUCTEMOI aMNINTYAbl BaXKHa WM ee CroCOBHOCTb
BOCMPOW3BEAEHNSI BbICOKOYAaCTOTHLIX W HW3KOYACTOTHbIX KOMIMOHEHTOB CWUrHaNOB, 03TOMY
HekoTopble KanmbpoBouHble DKIT MMelT OYeHb KOPOTKMIA Kommneke «QRS» (anutenbHocTbio 36
MC), & HEKOTOpble U3 HAX 061a4at0T NOBbLILUEHHLIMU UN MNOHKEHHBIMW CerMeHTamu ST.

Ha pucyHke N.3 npusefeHa ocHoBHas hopMa kannbposodHoi SKIT, Ha KOTOpoi umetoTcs
CTPYKTYpbI, aHa/IorMyHble Mo amMnanTygam u anuTenbHocTaM 3yéuam P, Q. R. S wim T peasbHbIX

OKT, Mo3TOMY Mpn ONMCaHNN 3TUX CUTHa/10B 6y,£l|yT MCNob30BaTbCA CTaHAaPTHbIE 0603Ha4eHus.

MpumeyvaHne WHTepBan mexgy 3ybuom P u Havanom komnnekca QRS HasbiBaeTcs mMo-

aHTIMACKN Kak nMHTepBan PR, Torga kak B NepMaHnun 414 3TOro MHTEpBassa NpuHATO 0603HaveHne PQ.
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CneunthnyeckumMm oco6eHHOCTAMM KannmbpoBoUHbIX IKI™ ABAstOTCS:

- upeHTUuHocTs OTBEJEHWN. Bocemb otsegenmii I, 1, VI, V2, V3, V4, V5 n V6
WOEHTUYHBI ANa KaxXaol KanmbposouHoi SKIT, UTO NO3BOMSET OJHOBPEMEHHO MPOBEPATL KaXAbli
Kanas;

- OrpaHuyeHre MaKCUMaNbHbIX amnauTyg. [A8 rapaHTMM TOro, 4TO MakCUMasbHble
amnauTyabl  OTHOCUTENIbHO — KOPOTKMX — 3y6uoB  Kommiekca QRS 6yayT  [OCTOBEPHO
3apermcTpUpoBaHbl, A/IMTENBHOCTL BEPXYLLEK 3TWX 3yOL,0B MPUHATA PaBHOW 4 -8 MC;

- [OMTEeNbHOCTb  Komnaekca QRS.  BoMbWMHCTBO — KannbpoBouHbiX  IKI  mmeroT
yBenuueHHyto o0 100 mc gautenbHOCTb Komnnekca QRS, koTopasd 6/M3Ka K CTaHAapTHOM
ANNTENbHOCTM 3TOF0 KOMMAekca Yy B3pocnbiX. ITM OKI npeAcTaBnsoT €060 6MNONspHbIe
Komnnekcbl QRS ¢ KoHgmrypaumeid QR wm RS. [pyras rpynna KanmbpoBouHbiX 3KIT mmeeT
OJHOMOJOCHYIO KOH(MIypauuto (4MTeNbHOCTLIO 56 MC) NpW Haimumy ToMbKo 3y6ua Q uam R
e kannbposouHble 3K 06nafatoT 0CO6EHHO KOPOTKUMW [JIUTENLHOCTAMM KOMMekcoB QRS
ana mmuTaumm QK HOBOPOXAEHHbIX (TOYHOe BOCMpoM3BefeHne 3toro Tuna 3KI cnyxut
KpUTEpMEM MpK NPOBEPKE YaCTOTHLIX XapaKTEPUCTUK CUCTEM);

- MNOMHOe MaTemaTuyeckoe onucaHue. CurHanbl OblM CHOPMUPOBaHbLI C  MOMOLLBO
3NleMeHTapHbIX MaTemMaTuyeckKnx (yHKUMA (MOAMHOMOB MEPBOA M BTOPOI CTEMEHEN U CUHYCOML).

AN nonydYeHUs [OCTATOYHO «CIMAKEHHbIX» Haua/lbHbIX W OKOHYaTe/bHbIX Y4YacTKOB 3y6L0B
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MCMO/b30BAIUCH JINLLb NepBble Y BTOPbIE MPOU3BOAHBIE PYHKLMOHANbHBIX CErMeHTOB. VHTepBanbl
N AAMTENbHOCTU 3yOLOB WMMWTUPOBaM peasibHO peructpupyemblie no 3KI. Mpn vmMutaumm
pas/IMYHbIX 4aCTOT CEpPAeYHbIX COKpaleHWin mHTepeaibl PR 1 QT COOTBETCTBYIOLMM 06pasoM
KOPPEKTUPOBASIUC;

- 0603HauyeHMe KanmMbpoBouHblx IKI. [Ons  0003HAYeHWs  PasfMYHbIX  CUrHaNIOB
npeaBapuTensHO NpopaboTaH NpoekT. Kaxgoe HauMeHOBaHME COCTOUT M3 BOCbMU CMMBOOB (419
COBMECTMMOCTM C OMepauuoHHoin cuctemoit MS-DOS), HaumHas c a66peBmaTypbl «CAL »

(KZ-U'II/I6pOBKa). Jpyrve nate CMMBOMOB NCMO/L3YIOT A4/1A ONMCaHUA XapaKTEPUCTUK CUTHAMOB.

Tabn uya Il.1- O603Ha4eHMe curHaioB (KaimbpoBoyHble IKI)

MonoxkeHune
CMMBO/10B

1-3 «CAL» CUMBO/T KaNIM6POBOYHbIX CUTHAJIOB
4-5 Yucna AmMnantygbl Komnnekca QRS (8 mB/10)
6 Yucno KoHurypauma komnnekca QRS:

0 = 3ybey RS

1=3yb6ey R

2 = 3y6ey Q

3 =3yb6ey QR

4 = 3y6ey QRS

5= KOpOTKWiA 3y6eL, RS
7 Yucno AMNANTYAbl CErMeHTOB ST:

0=0 mxB

1=-200 mkB

2=~ 200 mkB
8 Yucno YacToTa cepAeyHbIX COKpaLLeHWIA:

0 =60 1/MuH

1=40 1/mMuH

2 =120 1/MuH

3= 150 1/MuH

CopepxxaHue OnwucaHve

B HacToAlllee Bpems ycTaHOB/EHbl 16 pasnuMuHbIX KasMbpoBouHbiX 3KIM (Tpu IKI
MCNONb3YIOTCS ABaXAbI).

a) cemb IKI npegHasHauyeHbl AN MPOBEPKM KO3((PMLMEHTOB YCUNEHMS W NINHENHOCTM
ycunuTeneit:

CALO05000;

CAL10000;

CAL15000;

CAL20000;

CAL30000;

CAL40000;

CAL50000.

3TN cUrHasibl BeCbMa MOX0XMW APYr Ha Apyra v OTAnYatoTcs NWb Mo amnauTygam 3y6L0B

R, S n T, koTopble nexar B AuanazoHe oT MuHyc 0,5 go nmoc 0,5 mB (ana 3y6uoB R n S) u ot
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MmHyc 0,1 mB go nmtoc 0,1 mMB (gns 3y6ua T), 4TO MO3BONASET MPOBEPSTb MOMHbLIA AManasoH
amnauTya, BcTpevatowmiica npu obpabotke JIEKTPOKAPANOIPAMM,;

b) ueTbipe OKI npegHasHayeHbl A8 W3Y4YeHWS MOBEAEHWSI CUCTEMbI MPU  Pa3NYHbIX
yacToTax CepAeyHbIX COKpaLLEHNN:

CAL20000;

CAL20002;

CAL20500;

CAL20502.

[Be OKI ycTaHOBMEHbl AN KaXaol M3 [BYX 4acTOT CepAeYHbIX cokpaleHun (60 u 120
UvuH). Ons 06enx IKIT komnneke QRS umpaeHTUYeH ans obenx YCC, a nHtepeasnbl PR n QT mMoryT
perynmpoBaTbCs;

c) aBe IKI npefHa3HayeHbl 415 NPOBEPKM YaCTOTHbIX XapaKTEPUCTMK Ha BbICOKMX YacToTax
npy HanMumMmn Ha SKI BbICOKOYACTOTHbIX KOMMOHEHTOB (AN 3KIT HOBOPOXAEHHBIX):

CAL20500;

CAL20502.

3™ aee SKI MMeOT o4eHb KOPOTKMIA kommiekc QRS ¢ 06Leit annTensHOCTbo 36 MC U
MOTYT UCMO/b30BaThCA 415 UMuUTaumMn KT HOBOPOXKAEHHBIX;

d) wectb IKI™ AnA NPOBEPKM YaCTOTHBIX XapaKTEPUCTUK Ha HU3KMX 4acToTax Mpu HalMyKu
Ha QK™ HM3KOYACTOTHBIX KOMMOHEHTOB (BOCXOAALLEN/ HUCXOASALLEN YacTeld cermeHTa ST).

Bbinn paspaboTaHbl age SKIT, ogHa TOMbKO € 3y6uom R, a gpyras - TonbKo ¢ 3y6uom Q,
KOTOpble MMEHT MO TPX pasinyHbIX YPoBHA cermeHToB ST (0; - 200; + 200 MKB).

OnbIT ucnbiTaHWA. B pamkax npoekta CTS-ECG wucnbiTaHWst HeKoTopbiX 3KI-cuctem
MPOBOAWANCE C UCMOMb30BaHMEM YKa3aHHbIX Bbllle KanubpoBouHbiXx JKI. Bce cuUCTeEMbI,
BOCMPUHUMABLUME Ka/IMBPOBOUHbIE CUTHaNbl Kak peaibHble JKI. NpoBOAMAM WX aHaiu3 W
M3MepeHns, B pesy/ibTaTe Yero HeMeLeHHO BbISBIANOCL HenpaBuIbHOE (DYHKLMOHMPOBaHWE
n3gervn  (Meperpyska YCWWTENEN, WCKaKEHUs, BbI3bIBAaEMbIE MEPEK/THOYAEMBIMUA  (PUNbTPAMM,
TOYHOCTb YCTAHOBKM YCUNEHWS W Apyrue (akTopbl). B 6GOMbLUIMHCTBE Cy4YaeB MOMN  [adke
pa3aensTbCsl  MOFPELUHOCTM,  00YCMOBMEHHble  PaboTo  KOMMOHEHTOB  anmapaTHOro  Wam
MpOrpaMMHOro obecneyeHnst CUCTEMBI.

11.2.4 AHanutndeckune SKI

[na npoBefieHns onpeaenieHHbIX NPOBEPOK NMPOrpaMMHOro obecrneveHns, npegHasHau4eHHOro
ana aHanmnsa KT, 6bm paspaboTaHbl aHanmMTMueckne SKIT co CTPYKTYpoid, 6/IM3KOI K CTPYKType
cTaHAapTHbIx IOKI. Ha pucyHke 114 n3obpaxeHbl aHanutudeckve SKIT ana otBedeHwid 1u V2,
KOTOpble MMEIT OAMHAKOBYH (hopmy 3ybuoB P n T n komnnekca QRS, HO cthopMupoBaHbl Ans

Pa3/INYHbIX YaCTOT CEPAEYHbIX COKpaLLeHWiA (C perynmpyembiMiu nHTepBaiamm PR n QT).
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YkasaHHble IKI npefHasHaueHbl Afs aHaIM3a TOYHOCTM PaBoThl MPOrpamMM PerucTpaLyn
OKI pasnuuHbIX (OpPM W B [afbHellleM MOryT WCMO/b30BaThCH A5 MPOBEPKM Pe3yNbTaToB
W3MEPEHUS WHTEPBa/IOB. YTO KacaeTcs ammniuTYAHbIX W3MEPEHWI, To MOBTOPHbLIE W3MEpPEHUs
HeoGXOAWUMbI 11 UCKMHOYEHNS! BO3MOXHbIX (ha30BbIX CABWIOB B MPOLECCE AMCKPETH3aLMM

CUrHanoB.

MpumeyaHue BocnpovsseaeHve amnauTygbl B MpUHLMIE MPOBEPSIOT C  MOMOLLBIO
KanmopoBoYHbIX KT

CneuphnyecknMmn ocobeHHocTaMM aHanuTuyecknx IKI asnatoTes:

- buonorunyeckn nofobHble hopMbl. Popmbl aHanUTUYecknx K BecbMa 61M3KM K opMam
6uonornyecknx OKIT, npuuem CTpykTypa Komnnekca QRS aHanormuyHa CTPYKTYpe peasbHOM
cTaHgapTHoi KT ;

- pas3nuuHble 0TBefeHUs. Kaxaoe OTBefeHMe OT/MYaeTCs OT JPYrux C TOUKW 3peHUst
amnauTygbl 3y6uoB, WX OUTENbHOCTEN, a TakkKe BPEMEHEM Hayana M OKOHYaHMs, Kak M Ha
peanbHoi JKT;

- pas3nuyHble 4acTOTbl CepheyHbIX COKpalleHuidi. [MpegycmoTpeHbl IKI npu  YeTbipex
Pa3/INYHbIX YacToTaxX CepheyHbIX COKpalleHwin (40. 60, 120 n 150 1/muH). MMockonbky 3y6ubl P
(MOHO- ¥ 6MNONAPHbLIE), a TakkKe KOH(pUrypauum KomnnekcoB QRS ocTaroTcs MpakTUYecKu
WOEHTUYHBIMKU, TO peakuum nporpammbl aHanmsza OKIT Ha pasMyHble 4acToTbl CepAeyuHbIX
COKpaLLeHUiA MOryT ObITb HEME/IEHHO COMOCTaB/EHbI;

- MOfHOEe MaTemMaTWyeckoe onucaHue. Bce amnautygbl W AUTeNnbHOCTUM  3y6LOB
nocnefoBaTe/lbHO TOMHO OLEHMBAIOT. B npouecce pa3paboTky Bcex IKIT npegnpuHMManich 0cobble
Mepbl M0 hOPMUPOBAHNID «CTMTXKEHHbIX» peaNibHbIX 3Y6LIOB 1 NEPEXOA0B MeXAy HUMK (683 pe3KmX
MepexofioB W PaspbiBOB MPOU3BOAHbLIX). MakcumasibHble amnauTyabl, AAUTENLHOCTU 3y6LOB U
VHTEPBA/IbI MEXJY HUMW [OMYCKaeTCA WCMOMb30BaTb B KA4YecTBe ITAIOHHbLIX [J1 CPaBHEHWUS C
pesynbtatamu, nonydvaembimu ¢ nomotbio AHAIMSVPYIOLWNX SNTEKTPOKAPONOIPA®OB.
MofobHbIM 06pa3oM 3TWM CUrHa/lbl OMYCKaeTCsa WCMoMb3oBaTb WM ANS MPOBEPKM abCcoMOTHOM
ToyHoCTM  m3MepuTenbHbix  OJIEKTPOKAPAVOIPA®OB, NOCKOMbKY B OT/AMYMe  OT
6uonornueckoii OKIM WMCTMHHOE KavyeCTBO WCMbITAaTe/bHbIX CUTHAIOB M3BECTHO. B uacTHOCTW,
[ONYyCKaeTCs OnpesensTb U CMCTEMATUYECKYHO MOTrPELIHOCTb M3MEPEHWIA UCTLITYEMOR CUCTEMDI;

- 0603HauveHne. O6O3HaveHMe Kaxkaoin aHanuTuyeckoli IKIT cogepXXWUT BOCEMb CUMBO/OB
(aNs COBMECTMMOCTM C OMepaumoHHOli cuctemoit MS-DOS), HaumHas ¢ ab6peBmatypbl «ANE»

(AHanms), n npueegeHo B Tabnuue 11.2.
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Tabnuuya 11.2- O603Ha4eHNe cnrHanoB (aHannTU4Yeckmne IKI)

HanmeHoBaHwue OnwucaHwne
ANE20000 JK1. 3aperncTpmpoBaHHas Npu 4acToTe CepAeyHbIX CoKpalleHmnii 60 1/MuH
ANE20001 3K, 3aperncTpupoBaHHas npu YacToTe cepAeyvHbIX coOKpalleHunii 40 1/MuH
ANE20002 OKT . 3apernctpmpoBaHHas Npu 4acToTe CepAeUHbIX CoKpaleHnin 120 1/muH
JIN1:20003 JK1. 3aperncTpmpoBaHHas Npv 4acToTe cepAeyHbIX coKpalleHmii 150 g 'MuH

PucyHok 114 - HoMeHknatypa napameTpos KasimbpoBoUHbIX SKI

112 CwurHasibl, umntupytowme NMOMEXN

[na npoBepKy TOro, HackofibKo HafexHo SKI-cuctema crnocobHa MpoBOAWTL U3MEpPeHUst
npy He6MaronPUATHBLIX YCNOBMAX 3KCMyaTaumu, 6b1n paspaboTaH Habop CUTHAIOB, UMUTUPYIOLLMIA
MOMEXW. PaclumpeHHble 3KCMEPUMEHTBI MO U3y4yeHnto Bo3aeicTBus NMOMEX Ha KOMMbIHOTEPHLIN
aHanm3 SKI 6biv npoBefeHbl B pamkax EBponelickux uccnegoBaHuii no npobneme «O6uwye
CTaHAapTbl  KONMWMYECTBEHHON  anekTpokapauorpadum» (CSE). TakMm  06pa3oM, [aHHas
ncnbiTaTenbHas 6asa AaHHbIX COAEPXKUT MSATb TUMOB CUMHAMNOB, MMUTUPYOLWMX NTOMEXW, KoTopble
MOryT [06aB/IATLCA K II060MY KOHTpOsibHOMY KT,

CurHanel, nmuTmpytowme NMOMEXW, cthopmmpoBaHbl B BUAe CUHYCOMAaIbHOW CETEBOI
noMexu Ha 4vactote 50 wnm 60 Iy, BbicokouacToTHOro LLUYMA (HedmnbTpoBaHHOrO 6enoro
LLUYMA c rayccoBCKMM pacrpefeneHMemM amnanTys) U CUHYCOMAaIbHbIX KonebaHwii 6a30Boi
JMHUKN B coYeTaHUM Unm 6e3 BbICOKOYacTOTHOro LLIYMA. PucyHoK 115 nniocTpupyeT CUrHabl,

nvutnpyrowme NMOMEXW, co cregyrolyMmn XxapakTepucTKamu:
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Tunbl NMOMEX:

- ceteBas MOMEXA ¢ yacTtoToii 50 My n amnanTygoii 25 MKB;

- ceteBas NMOMEXA ¢ yacTtoToii 60 'y, n amnanTygoii 25 MKB;

- BbICOKOYACTOTHbIN LLIYM co cpefHeKBaapaTnyYecKUM 3HaueHneM HanpskeHus 25 MKB;

- MOMEXA B Buge CUHycOMAa/IbHbIX KonebaHuiA 6a30B0OA AMHMK ¢ yacTotor 0,3 Tl u
amnauTygoii 0,5 MB;

- MOMEXA B BUae CUHycOMaa/bHbIX KonebaHuin 6a30Boii AMHUM ¢ YacToToil 0,3 Ty u
avnamtygoli 0,5 MB, C HaJIOKEHHbIM BbICOKOYACTOTHbLIM LUYMOM CO CpefHEeKBafpaTUyecKnm

3HaYeHWeM HanpskeHus 15 mkB.

CeteBasi MOMEXA ¢ yacTtoToin 50 'y, u amnautygoin 25 mkB

CeteBasi MOMEXA ¢ yacTtoToin 60 'y, 1 amnautygoin 25 mkB

T J 7 bLi-Ynbl rhdf jiiUirtiA uji At LY 1M

BbicokoyacToTHbI LLIYM co cpeHeKBagpaTUHecKnUM 3HaueHeM HanpspkeHns 25 MkB

MOMEXA B Bife CUHYCOMAA/bHbIX KONebaHWin 6a30Boii MHKMKM ¢ YacToTol 0,3 'y 1 amnanTy o
0,5 mB

MOMEXA B Buae CMHycOMAaNbHbIX KoebaHwii 6a30B0ii MHUK ¢ YacToToi 0,3 'l 1 amnanTyaoi
0,5 MB ¢ Ha/l0’keHHbIM BbICOKOYACTOTHbLIM LLYMOM CO CpefjHEKBAAPaTUYECKNM 3HAYEHNEM
HanpsbkeHus 15 mkB

PucyHok 115 - Xapaktepuctuku NOMEX

113 XapakTepuCTUKWN CUTHAM0B

Hwe npmuBOAMTCA OMUCaHVe KanMbpPOoBOUHBIX U aHaNUTUYeCKnX KT .
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Onsa kaxxpoin K npeacTaBneHo No ofgHOMY LMKy B 12 cTaHAapTHbIX oTBegeHusx |. 11, 111,
aVR, aVvL, aVF, VI, V2, V3, V4, V5 n V6.

Takxe npuBefeHbl NOAPO6HLIE TabMLbI 3TANOHHBIX 3HAYEHUIA A8 BCEX aMMANTy[, 3y6LO0B 1
UX ANUTENbHOCTER 1 ANst BCEX OTBEAEHWUIA.

3HaveHust ana pasnuuHbix oteedeHuii I, aVR, aVL n aVF nonyuyeHbl M3 cammx OTCHETOB
CUrHaNoB.

IlpuMcuyaHuc - Ana aHanutuyeckux KM MaKcMManibHble aMNANTYAbI CUTHANO0B ANA 3TUX OTBEAEHWUI HC
MoryT ObITb onpeneneHbl No ypaBHEHUIO 3I7IHAXOBeHa, MOCKOJIbKY 3TN aMN/INTY[bl B 0TBEAEHUNAX I n 1l HC nosABNATCSA
0[JHOBPEMEHHO.

KBaHTOBaHMe Mo amnauTyfbl (C warom 1-5 MkB/Ha Mnagwwmnid 3Havawmin paspsg) 1 vactoTa
anckpetmsayum (¢ yactotod 500 m 1000 oTcyeToB/C) ObecneuvBalOT MOMyYEHVE MaslbIX
MOrPELLHOCTEl MpW OMpPefeneHnn «AanTeNbHOCTel 3y6uoB P», «mHTepBasioB PR n QT» mpw
MCMOMb30BAHWN  MPOCTLIX MOPOrOBbIX KPUTEPMEB OOHAPYXEHUS B  alropuTMe  U3MepeHus
4IMTENbHOCTK 3y6LI0B. Takm 06pa3om, Nob30BaTeNto NPeAOCTaBNATCS YeTbIPe fONONHNTENbHbIE
TabmMLbl CO 3HAYEHUSAMM Havan/OKOMYaHWin 3y6L0B, ANUTENbIKOCTER/MHTEPBANOB NPU KBAHTOBAHMN
no amnamTyge ¢ waroM 1, 2,5 n 5 MKB Ha MnaaLimnii 3Haualmin paspsig ¢ 4acToTON AMUCKPeTU3aLmMm
500 »n 1000 otcyeToB/c. 3TW Tabnuupl [OMOMHAKOTCA MOAPOGHOM Tabnmueil C 3TalOHHbIMU
3HaYeHNAMK ans aHanuTmudeckoin K Tuna ANE 20002.

Ona aHanuTnyeckux SKIM amnanTygel 3y6uoB R v s B otBegeHusx I, aVR u aVF 6ygyt
oT/iMyatbCA Ha 2 MKB npu MCrosnb3oBaHUM LUCKpeTM3aummn ¢ yactotamm 1000 1 500 oTcueTos/c,
MOCKO/IbKY 3TU MaKCUMasibHble aMnanTyfAbl OyAyT NPUXOAUTLCS Ha pas/ivyHble OoTcueTbl. Bce
Jpyrve amnanTyabl U NTeNbHOCTM 3yOL0B OCTaOTCA MAEHTUYHBIMMN.

[ns cermeHTa ST NpMBOAATCA pPa3nnyHble 3HaveHMst cMeleHma (J, ST 20, ST 40, ST 60, ST
80). Touka J 03Ha4aeT KOHEYHYt TOYKy Komrsekca QRS, moaTomy, Hanpumep, BblpaXeHue

«cMeLleHne ST 20» 03HayaeT cMeLLieHme Yepes 20 MC MOoC/e TOUKN J.
11.4 MNepeyeHb K

1141 KannbpoBouHble IKI™

CALO05000 - kannbpoBka amnautyfpl, + 0,5 MB;

CAL10000 - kanubpoBka amnantyabl, + 1,0 MB;

CALI5000 - kanmbpoBka amnnntygsl, £ 1,5 MB;

CAL20000 - kanubposka amnnmutygsl, £ 2,0 MB. UCC 60 1/mMuH;
CAL20002 - kanubposka amnnutygel. + 2,0 mB, UCC 120 1/mMuH;
CAL20100 - 3y6el R, nxutepsan ST =0 MB;
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CAL20110 - 3y6el, R, HapacTaHue nHTepBana ST;

CAL20160
CAL20200
CAL20210
CAL20260
CAL20500
CAL20502
CAL30000
CAL40000
CAL50000

3ybel R, cnag nHTepBana ST;

3y6eu, O. nHtepsan ST =0 mB;

3y6eL, Q, HapacTaHue UHTepBana ST;

3ybel Q, cnag nHTepsana ST;

neamaTpuyeckas, KopoTkuia nHtepean RS, UCC 60 1/muum;
neamaTpuyeckas, KOpoTkMin nHTepean RS, UCC 120 1/mmn
KanmbpoBka amnanTyapl, + 3,0 MB;

KanmbpoBKa amnanTyapl, £ 4,0 MB;

KanmbpoBKa amnanTyapl, £ 5,0 vB.

11.4.2 AHannTtnyeckne IKI

ANE20000 - 39KI «HopmanbHoi» hopmbl, HCC 60 1/muu;
ANE20001 - QKI «HopMasbHO» dopmbl, YCC 40 1/mum;
ANE20002 - 3KI «HOpma/ibHOW» thopmbl, YCC 120 1/MuH.



YKA3ATE/Ib TEPMWHOB

AHANU3NPYIOLW NI 3NEKTPOKAPAVNO1PAD
BE/IOK MOHUTOPHbIN ®U31NONOMMYECKUIA

BHYTPEHHUW UCTOYHWK 3/IEKTPUYECKOIO MNTAHUA

BbIK/TIOYEHVE

BbIK/IFOUEHWEMEPEYCTAHOBKA

JBOMHASA N301aUMs

[OMONHUTE/bHBIN TOK B LEEMW NALIMEHTA
[IOMYCK HA MEPEIPY3KY

[OCTYMHAS UACTb

3AITYLWEHNE

3ALEPXKKA

3AMUCH 3KI

3ALLMTHOE 3A3EMJIEHME

W3OENNE KNACCA 1

W3OENVNE MEONLUMHCKOE 3/IEKTPUYECKOE
W3AENVE C BHYTPEHHUM UCTOYHNKOM MUTAHUA
KABE/Ib MALVEHTA

KANMEPOBKA (CAL)

KAJIMBEPOBOYHOE HAMPAXXEHWE

KAHAN

KOPMNYC

MHOIOKAHA/bHbIA SNIEKTPOKAPANOIPAG
MHOI0®YHKLWOHA/IbHBIE MOHUTOPbI MALIMEHTA

MOHWTOP A1 NHBA3VBHOIO USMEPEHNA APTEPUAJIBHOIO

OABNEHNA
HE®UKCUPOBAHHbIV CUTHA/ TPEBOIA
HEMTPAJIbHbIN 3NIEKTPO/,

HOPMAJIbHOE COCTOS HVE

HOPMAJIbHASA YYBCTBUTE/IbHOCTb
HOPMAJIbHASI 3KCTTYATALMSA
OJHOKAHA/IbHbIN 3NEKTPOKAPAMNOIPAD
OMNACHOCTb

OIMEPATOP

OMOPHAS TOUKA MO rOJIbAbEPTEPY
OCHOBHASA 13018

OC/IABNEHVNE CUH®A3HOIO CUMHANA
OTBELAEHMEM)

MALUVEHT
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MEPEK/IKOUATE/SIb OTBELEHUW
MOAK/MOUYEHNE K UCTOYHWKY 3/IEKTPOMUTAHUS
MEPEHOCHOE W3JAENVE
MONbL30OBATE/b
MOCTOAHHASA BPEMEHM
MPEOBPA30OBA ME/b
MPUOCTAHOBKA
MPOBOS, BbIPABHVIBAHUA MOTEHLMAIOB
1IPOBO/,(A) OTBELEHWN
MPOBOAHWK
MPOAO/IKNTE/bHBIN PEXXUM PABOTbI
MyYTb YTEUKWN
PABOYAHA UACTb
PABOYAA YACTb TUMA BF
PABOUAS UACTb TUTA B
PABOYASA YACTb TUMA CF
PABOYASA YACTb TUMA F
PABOUAS UACTb C 3ALLNTON OT PA3PALA AEGUBPUNNATOPA
PEFUCTPUPYIOLW N SIEKTPOKAPANOIPAD
CEPWIHbIA HOMEP
CETEBOE HAMPSXXEHWE
CETb MUTAIOLLASA
CUIHAN TPEBOIA
CUIHAN TEXHWYECKOW PEBOT
CUFHAN ®UN3NOJIOMMUYECKOW TPEBOIN
CLWHA/BbHbLIN BX0 4
CUIHAJIbHbIN BbI X0 4
CUH®A3HOE NOCTOAHOE HANPAXEHWE CMELLEHNA
COEAMHEHMUE 11ALVEHTA
TECT (kasimbposka)

TOK YTEYKMN

TOK YTEUKU HA MALUVEHTA

TOK YTEYKM B PABOYEN YACTW
TOKOMPOBOASALLEE COEAVNHEHWE
TOYKU NAEHTUNDGUKALIN IKI
TPAHCMOPTVPYEMOE U3AENVE
YCUNEHHASA N30N1ALMA

YC/IOBUE EAUHNYHOTO HAPYLLUEHNA
®OUNbTP(bI)

®UKCUPOBAHHbIN CUTHAJT TPEBOT
OYHKUNA EAUHUNYHASA
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OYHKLMA MHOXECTBEHHASA
LEHTPAJIbHASA TOYKA(CT) HO BUSILCOHY
UYBCTBUTE/bHOCTb

LUHYP MUTAHNA

LLYM (MOMEXA, APEN®)

SNEKTPO/(bI)

SNEKTPOKAPAVOrPAMMA (3KT)
SNEKTPOKAPAMO0L PAD

3KC'HNTYA PALUMOHHBIE JOKYMEHTHI
SOPEKTUBHASA LUNPUHA 3AMUCK 3K
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MpunoxeHune JA

(cnpaBoyHoe)

CBe/leHMs 0 COOTBETCTBUM MEXTOCY/JapCTBEHHbIX CTaHAapTOB

CCbI/TOYHbIM MEXAYHapOoAHbIM CTaHA4apTam

Tabnuua JA. 1

O603Ha4eHMe N HaMeHOBaHWe CCbiNoYHOTo  CTeneHb O603HaueHVe 1 HaVMeHOBaHWe
MEX[yHapoHOro cTaHaapTa COOTBET-  MEXrOCyfapCTBEHHOrO CTaHAapTa
CTBUS
IEC 60601-1:1988 W3penust MeaMLMHCKUE FOCT 30324.0 95 (MOK 601-1-88)
anekTpuyeckne. Yactb 1. O6LiMe TpeGoBaHMS MOD W3genus MeAMLHCKMe
6e3onacHoCTM anektpuuyeckne. Yactb 1 O6wye

Tpe6oBaHMs 6e30MacHOCTY

1EC 60601-1-4:1996 W3penus MeauLMHCKMe FOCT 30324.0.4 2002 (M3K 60601-
anekTpuueckne. Yactb 1 O6wwe Tpeb6oBaHMs 1-4-96) W3pgenna  MeguLMHCKUE
6esonacHocTW. 4. [ONOMHWUTENbHbLIA CTaHAapT anekTpuyeckme. Yactb 1 O6wwe
«[lMporpammupyemble meguumHckne  MOD  TpeboBaHuWA 6e30MacHoCTH. 4.
3NEKTPUYECKNE CUCTEMDI TpeboBaHus 6e3onacHoCTH K

NporpavMMMpyemMbIM  MeLULIMHCKIM

9NIEKTPOHHbIM CUCTEMaM

IEC 60601-2-25:1993 WV3genna MeauuuHCKMe FOCT 30324.25-95 (M3K 601-2-

anekTpuyeckme. Yactb 2. YacTHble TpeboBaHUA 25-93) W3genuns MeAUUNHCKME

6e30MacHOCTM K 3eKTpoKapamorpagam MOD  anektpuyeckue. Yactb 2. YacTHble
TpeboBaHuA 6e30MacHOCTM K
3neKTpoKapauorpagam

ISO 1000: 1992 EguHWubl m3mepeHuin CU u
peKoMeHZaLMM MO NPUMEHEHNIO UX KPATHbIX U -
HEKOTOPbIX APYTUX efnHUL,

* COOTBETCTBYHOLLMIA MEXTOCYAapCTBEHHbIA CTaH4APT OTCYTCTBYET. [10 ero yTBepXKaeHNs
PEeKOMeHLYeTCA UCMO0/b30BaTh MEPEBOL Ha PYCCKUI A3bIK [aHHOrO MEXAYHapOAHOro CTaHjapTa.
MepeBof, [AHHOr0 MEX[YHapOAHOro CTaHfapTa HaxoguTcs B defepabHOM WMHAOPMALMOHHOM
(hOHJE TEXHUYECKMX PernaMeHToB 1 CTaHAapTOB.

MpumeyaHne - B HacTodAlWeM CTaHAapTe WCMOMb30BaHO CriefyloLlee YC/IOBHOE
0603HaueHVe CTEMNEHN COOTBETCTBUSA CTaHAapTa:
- MOD - moanthuumMpoBaHHbIe CTaH4aPTbI.
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KnioyeBble CnoBa: 3MeKTPUYECKOE  MeULMHCKOe  u3fenve,  UCMbITaHus, OAHOKaHaﬂbeIVI
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