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1. MoctaHoBKa 3agayu

CeppeyHo-cocygucTele 3aboneeanus 3aHMMaloT NepBoe MECTO B MUPE MO0 KonuyecTBy cMepTein. Cambiv
pacnpocTpaHeHHbIM METOAOM MOCTAHOBKW [uarHo3a O COCTOSHUM CcepAua nauueHta CIyKuT — ero
anektpokapauorpamMmma. OCHOBHbBIM KOMNOHeHToM curHana 3KI sensetca QRS-komnnekc, oTBeyawwuin 3a
Aenonsapusaumnio kenyao4kos. Mo 0co6eHHOCTAM AaHHOrO KOMMOHEHTa, MeAWK CTaBUT AWarHos nauueHTy.
BaxHbiM dhakTopom SABNAETCA W3MepeHue WHTepBanoB BpemeHu wmexay R-3yBuamu (BapuabenbHOCTb
cepaevHoro putma) QRS-komnnekcos curHana OKI. Bce BbileonucaHHble (akTopbl MOTYT U3MEPATbCH B
aBTOMaTUYEeCKOM pexume, 4to obnerynt paboTy Bpaya, Unu NO3BONUT NOCTABUTL AMATHO3 B TEX Cryyasx, koraa
npUcyTCTBUE MEAWKaA HEBO3MOXHO.

2. BY3, kacdeppa unu npeanpusatue, Ha KOTOPOM BHEOPEHO peLleHue
Mockosckuit MocygapcteerHblin MHCTUTYT 3nekTpoHHolt TexHuku (TexHudeckuit YHusepcuteT), kadeapa
BUOMEOWNLUUHCKUX CUCTEM

3. OnucaHwue pelueHuUs
ABTomaTudyeckoe BbleneHne QRS — KOMMNEKCOB aneKTpokapauorpamuyeckoro curHana OnuchbiBaeTcs
CXEMOW, NPEeACTaBNEHHO Ha pUCYHKe 1.
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Puc. 1. 3tanbl npeoGpazoBanusa curHana KM

W3 craHgapTHoro npeactaeneHus curiana OKI MOXHO BUAETL, 4TO HauborbLIee 3HaYeHUe HanPsKeHUs no
amnnutyge umeet 3ybey R, QRS - komnnekca. OTcnexuBas 3ybubl R, a TouHee WHTepBanbl Mexay HUMU
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MOXHO cYMTaThb 3HavYeHue nynbca B peanbHoM MacluTabe BpeMeHu, U OTCrexneaTs ero usmeHeHue. [ng atux
Lenei MoXeT UCMosb30BaThCs MOPOroBOe 3HAYEHWe, KOTOPOe MOXET HOCUTb afanTUBHbIA XapaKkTep, a MOXeT
MMETb OMnpeaeneHHble 3HavYeHnda. Tak xe CKOpOCTb HapacTaHua nepegHero dpoHTa QRS-komnnekca curHana
IKI" umeeT MakcumarnbHoe 3Ha4eHWe, No CPABHEHWIO C APYTUMU KOMMOHEHTaMK.

Mcnonb3ya BblleckasaHHoe, 6bin paspaboTtaH anroputm onpegenedus QRS - komnnekcor. [aHHbIi
anroputm obbeauHaeT B cebe  BO3MOXHOCTe MCCMeAoBaTb CUrHam MO MakCUMAnbHOMY 3HAYEHUI0 U Mo
CKOPOCTU HapacTaHus unu ybeieaHust poHTa curHana. MoporoBbie 3HaYeHUs BbIGUPAKTCA B COOTBETCTBUM C
ANUTENBHOCTEI MCCNEeAYEMOro MHTepBana.

MaHavanbHO curHan nponyckaetcs yepes 2 cdunstpa Kaitzepa. Mepsbiit dunstp — ®BY Kaizepa 26
nopsgka C nonocon nponyckaHws pasHoW 8 'y, BTopoi cunetp — ®HY Kaizepa 8 nopsigka ¢ nonocoi
nponyckaHusa pasHou 24 Iy,

[Hanee npoBogAaTcs cneaytoLye onepauuu:

- OTOUNbTPOBaHHSLIN CUrHan NpeacTasnaeTcs B BUAe maccusa AaHHbIX X (n) a nepsas Npou3BoAHas ULLEeTCS
no cpopmyne:

Y(n)=|X(n+1)- X(n-1); (1)
- BbIGOP MHTepBana BpemeHu, B koTopom Gyaet uccrieposatscs macowssl X(n) u Y(n), u esipenenve

noamaccmeos X(-‘?) uy(n) Ha nccnegyemMom nHtepeane,

- UueTca MakCumMmanbHoe 3HadYeHue maccuea x(n) M MakcumMmanbHoe 3HadeHne MaccuBa y(??), M BbIOENAKTCA
Nnoporoeble 3Ha4vYeHua cornacHo (bopmyne:

A =0,6max|x(n)]
B = 0,6max[y(n)]; (2)

- M3 Mmaccuea x(n) BbIOENAKTCA 3Ha4YeHWA COOTBETCTBYOWME cnegyowemMmy KpUuTepuio:

03< max[x(n)] <5 mB

n
x(i)> A unu x(i)>03 20e i=0,1,2...,n-1; (3)
- u3 maccusa (1) BbIAENSIOTCS 3HaUEHUS COOTBETCTBYIOLLME CrEMIIOUIEMY KPUTEPHIO:
maxLV(n)] <2 mB
n
y(i)>B 20e i=0,1,2...n-1; 4)

- Aanee U3 3TUX YCnoBuil BbiGupaTca mMeTkn QRS — KOMNNEKCoB, Kak TOMbLKO BbINnonHaeTcs nwboe 13
BbILLEONUCaHHLIX ABYX YCroBWiA, To AeTekTupyetcs QRS — komnnekc. Tak xe HaknagbBaeTcs YCroBue, YTo Kak
TONbKO 06HapyxeH nepsblii QRS — komnnekc, cnegyroLwmii MoXeT BbITe 0BHAPYKeH Tonbko Yepes 150 mc.

WHTepdenc peanns3oBaHHOro anroputma npeacTaBneH Ha pucyHke 2. Ha BepxHel ocuunnorpamme
3eneHbiM uBeToM oTobpaxaeTrca ucxogHbld curdan 3K, cMHUM — OTCUNBTPOBAHHLIA CUrHAmM, KPacHbIM —
netekTop. Ha HwikHel ocuunnorpamme oTobpaxaeTca NpoLecc WUIMEHEeHWs BapuabenbHOCTW CepaevHoro
puTMa.

HanHbiii anroputm Obin npoaHanuauposaH Ha 6ase aaHHbix MIT-BIH curHanoe 3KIT, koTopas coaepxut 48
3anucen NpoAoMmKUTENbHOCTBIO 30 MUHYT Kaxaas u ¢ YacToTor auckpeTtusauuu 360 My. Huxe B Tabnuue 1,
npuBeaeHsl AaHHble AN paboTel anropuTma 4na uHTepeanos BpemeHn 1 ¢, 2 ¢, 4 ¢.
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OB606LLEeHHbIE fIaHHbIE Pe3yNbTaTOB AETEKTUPOBAHNUS

Tabnuua 1.

[OnuHa okHa YyscteuTtensHocTb (%) Se CneuundunyHocTs (%) Sp
1c 99,96125 96,62989
2¢c 99,77697 98,95659
4c 99,67443 99,28852

‘Aranusatop QRS - koMnnekcos anekTpopAuorpaduueckoro cnmé.na

S

Puc. 2. UHTepdreric peanM30BaHHOro anroputma

4. Wcnonb3yemoe obopyaosaHue u MNO
Cpepna rpacunyeckoro nporpammmuposanus — LabVIEW 8.5

5. BHegpeHue u paszBuTUE peLUeHUs _
[aHHbliA anropuTM MOXKeT MCMOoSb30BaThCA B YCTPOMCTBAX aBTOMaTUYECKOro onpeaeneHns putMos cepaua,
Hanpumep B Aeubpunnatopax.
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