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JUCTAHIMOHHBIA KOHTPOJb PABOTBHI MCKYCCTBEHHBIX
KJANIAHOB CEPJLIA

Mypzuna I'M.
Tomckuu nonumexnuuyeckuil ynugepcumem, 2. Tomck
Hayunwiii pykosooumens: Ilexxep A.C., k.m.H., npogheccop xkagheopwi
NPOMBIULIEHHOU U MeOUYUHCKOU INEeKMPOHUKU

Haubonee wyacto BcTpewaroTcs 3a00i€BaHUsI CEPACYHO-COCYAUCTOU
CUCTEMBI, CBSI3aHHbIE C HapyuieHueM paboThl KJIalmaHHOTO —anmnapara.
JluarHoctupoBaTh 3a00JI€BaHUSI CEPACYHBIX KJIAMAHOB HA PAHHUX CTaIUsAX
pa3BUTHSI HEBO3MOXKHO 0e3 00ciieJoBaHMsI B MEAUIIMHCKOM YUYPEXKICHHH. JTO
3HAYUTEJIBHO YBEJIMYMBACT PUCKM BO3ZHUKHOBEHUS OCJIOKHEHUW. AKTyalbHOU
ABJISIETCA 3a/1ada pa3pabOTKU MpuOopa JUisl TUArHOCTUKHU KJIAMIAaHHOTO ammapara
cep/ila Ha OCHOBE MOOWJIBHBIX TEXHOJOTHI. ITO MO3BOJIUT MPOBOJAUTH PAHHIOIO
JMArHOCTUKY 3a00JI€BaHUN.

[lenbto wuccnenoBaHUs SIBJISICTCS TOJIYYEHHE BO3MOXKHOCTH paHHEH
JTMAarHOCTUKHU HapYIIEHUH pabOThl KJIAMIAHHOTO ammapara, a TaKkKe KOHTPOJIb 3a
paboTOM UCKYCCTBEHHBIX KJIAMAHOB Cep/Ila.

JIJist TOCTHKEHHST TIOCTABJICHHOM 1M HEOOXOUMO PEIIUTh CJIEAYIONNe
3a7a4u:

- aHaIM3 XapaKTepUCTUK paldOoThl KJalmaHHOTO arrmapaTta cepiia, HuX
3a00J1€BaHNE U METOJIbI UX TUATHOCTUKH;

- aHaM3 BO3MOXXHOCTEH MOOWJIBHBIX TEXHOJOTHH I MEIUIIMHCKUX
HCCIICIOBAHMUIA;

- pa3paboTka MOOWJILHOTO TPHUJIOKEHHMS, HALEICHHOTO Ha KOHTPOJIb 3a
paboToii KJIanaHHOIo anmnapara.

UccnenoBanne HampaBieHO Ha PaHHIOI JHUArHOCTUKY HapyUIEHUN
paboThl cepaeuHbIX KianmaHoB. IlpeameroM wuccienoBaHusi siBasieTcst cOop,
o0paboTka W Tepedadya JIUArHOCTUYECKUX IIOKa3aTeliel ¢ MPUMEHEHUEM
MOOMIIBHBIX TEXHOJIOTHM.

Teopernyeckas 3HaYUMOCTH3AKIIOYACTCSI B pa3pabOTKe METoja paHHEH
JMATHOCTUKU PabOThl CEPJCYHBIX KIAMAHOB TIPU TOMOIIM MOOMIIBHBIX
TEXHOJIOTHIA, OCYIIIECTBIISIEMOTO ChEeM, Tiepeiady U 00padOTKy JaHHBIX.

[IpakTyeckass 3HAUMMOCTh COCTOMT B TOM, YTO IOJYyYECHHBIC JTAHHBIC
OyayT TmepenaBaTbCsi HEMOCPEACTBEHHO HAa KOMIBIOTED MEIUIIUMHCKOTO
CIEIUAICTa, YTO 3HAYUTEILHO TOBBICUT TOYHOCTb JUArHOCTHUKH, a
OpraHu30BaHHAas 0OpaTHas CBSI3b MO3BOJUT MPU HEOOXOJAMMOCTH CBSI3aThCS C
MalMeHTOM M HalpaBUTh Ha JIONMOJHUTENbHOE oOcnenoBanue. [IpumeHenue
JQHHOTO MeETOJa JUAarHOCTUKH TIO3BOJIUT CHU3UTH PHUCKH  TOJIYYCHUS
OCJIOKHEHUM.
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JIist  pellleHHus TIOCTaBIIGHHBIX 3aJlad  HUCCIEIOBAHUE TMPUMEHSETCS
U3BECTHBIM  MeTol  (oHOKapauorpaduu, peaJu3oBaHHBIH HAa  HOBOM
KaueCTBEHHOM ypoBHE. MeToj] OCHOBaH Ha M3yY€HUU TOHOB W IIYMOB ceplla,
SBJIIETCS] OYEHb MH(DOPMATUBHBIM U MO3BOJISIET OMPEACIIUTh HapyIlleHne paboThI
ONpENENICHHOr0  KjiamaHa  cepiaua  (MUTpaJbHOrO,  TPUKYCHUIAIBHOTO,
a0pTaJIbHOTO, MMYJBMOHAJIBHOTO) (puC.1).

Puc. 1. ®onokapauorpamma cepua.

OcHoBHOM  (QyHKIMEW pabOThl KJIaMaHHOTO  afmapara  SBISIETCS
oOecrieyeHusl MpPaBWIbHONW LHMPKYJISLUMUA KPOBH B CEPALE U MO KPOBEHOCHBIM
cocynaMm. CymiecTByeT J1Ba BuAa 3a00JIEBAHUM CEpJICUHBIX KJIANAHOB: CTEHO3 U
HeJ0cTaToyHOCTh. [Ipy cTeHO3€ KiamaHa YMEHBIIAETCS JAMAMETP KIIAIIaHHOIO
OTBEPCTHS, CICIACTBUEM YErO SBIISIETCS MOJIyYEHUE KPOBU B HEJOCTATOYHOM JUIS
HOpMaJbHOM  (PYHKIMOHAJIBHOCTH  KosiuuecTBe. Ilpu  HemocTatoyHOCTH
KJIAaHHOIO amnmapara HaoOOpOT, HE MPOUCXOIAUT TIOJHOIO CMBIKaHUS
KJIalIaHOB, YTO MPHUBOJIUT K OOpAaTHOMY OTTOKY KPOBHM U €€ INepeMElINBaHUIO.
Jlnst peiieHus MaHHOW TPOOJIEMBbl HAa CETOMHSAIIHUN JIeHb NMPUMEHSAETCS JBa
HaITpaBJICHUS: KOPPEKLMS KIIAIIAHOB M UX 3aMEHA Ha UCKYCCTBEHHBIN.

Uccnenoanue HampaBieHO Ha pa3pabOTKy MOOWIJIBHOTO MPUIIONKEHUS
JUISl CAMOCTOSITEIbHOTO cheMa (POHOKapauorpaduyecKux AAHHBIX U Mepeaadu
UX B MEIMUIMHCKOE YyYpexJeHue i oOpadOTKM Ha CTalMOHAPHOM
KOMITBIOTEPE.

B xonme uccnepoBaHmii ompeneneHa OJIOK-cxeMa ycTpoilcTBa (puc.2) u
ITOPUTM PadbOTHI IPOTPAMMBI.
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Puc. 2. biok-cxema ycTpoicTBa.
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[MporpammupoBanust mpuinoxenuss nox Android ocymecTBisiercss Ha
A3bIKE IpOrpaMMupoBaHus Java. Pa3paboTka NpUIIOKEHUS MPOU3BOJIUTCS B
nporpamme AndroidSDK.

B xauecTtBe mepBuuHOro npeoOpazoBaTenisi B pa3pabOTKe NMPUMEHSETCS
MUKpPOQOH cMapTdoHa. B KOHCTpYKIIMU COBPEMEHHBIX MOOMIBHBIX Tene(oHax
yamie BCEro MPHUMEHSIOTCS KOHJEHCATOpHbIE MHUKPOQPOHBI. YacTOTHBIN
JMana3oH JaHHOTO Tuma MuKpodoHa Haxomutcs B mpeaenax 30 — 15000 I,
qyBCTBUTEIbHOCTh MHUKpodoHa 10 — 15 mB/Ila, HepaBHOMEpHOCTh 4aCTOTHOM
xapakTepucTuku S5 J16. TUX mapaMeTpoB TOCTATOYHO ISl cheMa (DOHOTPaMMBbI
UCKYCCTBEHHBIX KiamaHoB cepaua. CepaedHble KiamaHbl MMEIOT YaCTOTY
3ByYaHHUsS OTKPBITHS M 3aKpbITHA, Jexanyto B auanaszone ot 20I'm go 1 kI
Tak KaK MCKYCCTBEHHbIE KJalaHbl cepAUa UMEIOT 0oJiee KECTKYIO CTPYKTYpY,
JUana3oH uX 3By4yaHUs Oyzaer Bblmie. Takum 00pa3oMm, HaM He TpeOyeTcs
JOTIOJIHUTEIBHOTO MOJIKJIFOUEHUS] MUKPO(OHA K MOOMIIBHOMY TelIEOHY.

OCHOBHOM 4YacTbl0 YCTpPOWCTBA SBISIETCS MOOWIBHOE NPUJIOKEHUE,
KOTOpPOE€ BBINOJHAET (QYHKIUIO MpHEeMa JaHHBIX, 3amUCH HUX B (aiin,
COXPAaHEHUU U Mepeadll Ha KOMIBbIOTED Ui AalibHeIIe o0paboTKu CUrHajia.
[Ipu 3amycke mporpamMMmbl JIOJDKHO OTKpPBIBATBCS OKHO IIPOTpamMMBbl €
IIPUBETCTBUEM M KHONIKOM JIJIsl HAYaTUsl Ch€Ma JIaHHbIX. Jlanee, mpu BKIIIOUEHHH
KHOIIKH, OSIBUTCSI MHCTPYKIUS 10 YCTAHOBKM MUKpPO(OHA TenedoHa i CheMa
JaHHBIX. B 3T0 ke Bpems mIporpaMma JOJKHAs OCYIIECTBUTh BKIIIOUECHHE
MUKpO(oHa u HayaTh 3aIHCh JAHHBIX (hoHOKapIMOTPaMMBI.
doHOKapauorpaMMa CHHUMAETCsl BO BCEX ISITH TOYKax ayckyibTauuu. [locne
CHSITUSI CUTHAJIA B MEPBOM TOYKH ayCKYJIbTAl[UU JOJDKEH MPO3BYyYaTh 3BYKOBOM
CUTHAJI O 3aBEpIICHUMU CheMa JaHHbIX M Ha JucIuiee TeiaedoHa OTpa3uTCs
JanbHENIas MHCTPYKIUS, Hampapisiolas Ha CbeM (POHOKapAUOTpaMMBblI B
OCTaBIIMXCSA TOYKAX aycKyapTauuu. Ilo 3aBeplIeHWIO JUAarHOCTUKHU JaHHbBIC
COXpaHSIOTCI W 110 OecHpOBOJHONM MOOWJIBHOM CETH OTIPABISIOTCS Ha
komnbioTep. B 310 xe Bpems Ha auciiee otoOpaxkaercs YCC u mporpamma
KT HaXKaTHsl KHONKHW JUIs 3aBeplleHust pabotsl. Ha kommbroTepe aaHHbIE
oOpabatbIBatOTCST Tpu momolnud mnporpammbl  LabView. LabView — 5310
nporpaMma Il CO3/aHMsSl  BHPTYaJIbHBIX  NPUOOPOB,  IMO3BOJISIOIIAS
MPOU3BOAUTH 00PA0OTKY AaHHBIX OMOMEIUIIMHCKOIO CUTHANIa. TakuM o0pa3om,
MOJIyYCHHbIE JIaHHbBIE 3alMCaHHble B TEKCTOBBIM (ailll, ¢ HMCHOJIB30BAHHEM
BUPTYaJIbHBIX PUOOPOB TpeoOpa3yeTcsi B YUTAEMbI CUTHA.

B pesynbrare mpoBeAEHHBIX HCCIEHOBaHUN pa3paboTaHa Mporpamma
aKTyalbHas JJId pelIeHHs NpoOJieM paHHEH JAUarHOCTUKU 3a00JeBaHUM
CEpJIEYHBIX KJIAIIAHOB U KOHTPOJIS 32 pabOTOM KIanaHHBIX POTE30B.

OcHOBHbBIE pe3yJibTAaThl MO3BOJSAIOT CHOPMYIUPOBATH  CIEIYIOIINE
BBIBOJIBL:
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1.Pa3paboTaH aJropuT™M IpOrpamMmbl JUisi CbeMa, XpaHEHUs] U Tepeaadu
JMArHOCTUYECKUX JAHHBIX.

2.PazpaboTanHass MeTOAMKA IO3BOJSIET TOJY4aThb  HEMPEPHIBHBIN
MOHUTOPHUHT CEpJCYHOU AEATEIBHOCTU, YTO B 3HAYUTEIHHOU CTENEHU CHUBHUT
PUCKH BO3HUKHOBEHHUS OCIOKHEHUH.

3.Pa3zpabotka  maeT  BO3MOXHOCTb  TOJIyUYEHHS  CBOEBPEMEHHOM
KOHCYJIbTAllUM MEJIMLUHCKOTO COTPYAHUKA W JIOCTOBEPHOCTH IPOBEIECHHOIO
aHaJIM3a.
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[Ipu oOpaboTke MHGOPMAIMKM B CHUCTEMax HEpa3pyLIAIOLIEro KOHTPOJIS

JUIsL  TIOJIaBJICHUS TOMEX U  BbIACNCHUS HWH(POPMATUBHBIX MPU3HAKOB
UCIIOJIB3YIOTCSL TIUGPOBBIE (DUIBTPHI, METOJIaM CHHTE3a KOTOPBIX YACNSIETCS
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