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CepaeuHo-cocyaucTbie 3a0oeBanus, 0€3yCI0BHO,
SIBJISIFOTCSL  PAclpOCTPAHCHHBIMH UM COLUAJIBHO
3HAYMMbIMH 3a00JIeBaHUSIMM BO BCeM Mmwupe. B
CTPYKTYpE JICTAILHOCTH BHE3alHAas  CepjAcvyHas
CMEpTh 3aHMMAET IEPBOC MECTO M COCTaBISECT Oojee
50 % ot o61ero 4yncia JeTaibHbIX ucxonos [1]. [lpu
9TOM  pacHpOCTPaHCHHOCTh  KapIHOJIOTHYCCKUX
3a00JICBaHNY, BBI3BIBAIONIUX (haTaJIbHBIC HAPYIICHUS
pUTMa, HO 4YacTO TPOTEKAIOUIMX OECCUMIITOMHO,
koneonercst ot 1:500 mo 1:2500 genoBek; MHOTHE M3
HUX HMEIOT HacJeACTBEHHBIN Xapakrep[2]. Bee atu
(akThl  CBUJIETEIBCTBYIOT O  HEOOXOJUMOCTH
MPUMEHEHHs HaJeKHBIX U YHOOHBIX CHCTEM ISt
HaOMIOZGHNS 3a COCTOSHHEM MAlWeHTa. Ty
mpo0iieMy peliaeT eKTpokapauorpadus, Hanboee
3(h(EeKTUBHBIN U COBEPIICHHBIA METO]] HCCIICIOBAHUSI
CEePIICYHO-COCYTUCTHIX 3a00JICBAHHIA.

He cmotpst Ha 310, OKI' mmeer u cBou ciabbie

CTOPOHBI. OCHOBHEIM HCJOCTaTKOM
3neKTp0Kap,u1/10rpa(1)I/n/I SABIIACTCA eé HHU3Kas
JAOCTYIIHOCTh, TaK KaK TIPUXOOUTCA PETYISIPHO
nocemaThb TIOJIMKIINHUKY, 4qTo ABIIACTCA

NPOOJIEMaTHYHBIM YIUTHIBAS KOJMYECTBO OOJIBHBIX.

Hcxons w3 3TOr0, HEOOXOAMMO CO3MIaTh MPHUOOP
UL MHIVBHAYaIbHOM  JUATHOCTHUKH,  KOTOPBIH
JOJDKEH COOTBETCTBOBATH CIIEAYIOIINM TPEOOBAHUAM:!

e  ynobctBo (mporenypa peructpamuu OKI
JIOJDKHA OBITH TNIPOCTOH, NPOBOJIUTHCS 0€3 CHATHS
OJIeK/IBl U HEe TPeOOBaTh NPYTMX IMOATOTOBUTEIBHBIX
MEpOTIPHATHI);

®  HQJIEXKHOCTH (IIOJH30BATENIO JIOJDKHA OBITH
IPeIOCTaBICHA TOJIBKO UHTETrpabHasl, HO
JNOCTOBepHas  HMHpOpMamMs O €ro  TeKylleM
(hYHKIMOHATFHOM COCTOSTHHH, KOTOpask MOXKET OBITh
MOJTy4YeHa NP YINPOLIEHHOW periucTpaliy CHTHAla U
He TpeOyeT JONOIHUTEIBHOIO BU3YalbHOIO aHAIN3a
OKT);

e  MH)OPMATHBHOCTH
BBISABJICHUA  CKPBITBIX NPHU3HAKOB

(BO3MOXKHOCTh
HapylLUIeHUH B

pabote cepilna TOA BIUSHAEM (DHU3HUYSCKUX U
9MOIMOHAIBHBIX Harpysok, KOTOpBIE
HEelOOICHUBAIOTCA  Hpu  TpaauiuonHoit  OKI-
JINarHOCTHKE);

®  ONEpaTHBHOCTh (pE3yJbTaT MOJDKEH OBITh
nosxydeH He Oosee yem 3a 30 cekyH/.)

®  HaNIJHOCTh (popma MIPEACTaBICHUS
pe3yJIbTaTOB JIOJDKHA OBITh IOHSITHA YEJOBEKY, HE
MMeEIOIIEMY CreaIbHON MEIUIIMHCKOH
MOJATOTOBKH).

B mnacrosmee Bpems CyIIECTBYeT LENBbIA psif
MMOJOOHBIX YCTPOWCTB, TaK Ha3bIBACGMBIX KapMaHHBIX
JNEKTPOKapIOrpados. Jns obecrieueHus

BBILICIPUBEICHHBIX TPEOOBAaHMH B HUX peaM30BaHa
yhpolieHHas nporenypa perucrpanun KT mepsoro
CTaHAAPTHOTO OTBEACHMUS C MAIBIIEB U MOCIEAYIOIICH
00paboTkoii curnaia B npudope u Ha [1K.

Pucynoxk 1. PacnonosxeHue 31€KTpoJoB B
KopITyCe.

Jns perucrpauuu OKT' JIOCTaTO4YHO
[IPUKOCHYThCS MaJIbIIAMU TPAaBOM M JIEBOH pYyK K
3MEKTPOJaM, PACHOJIOKEHHBIM Ha MepeHel naHenu 1
BepxHeit yactu npubdopa (pucyHok 1). 1o no3Bossier
MIPOU3BOAUTH OIEPATUBHYIO OLIEHKY
(hyHKIIMOHATILHOTO COCTOSIHHS CEpPACYHO-COCYIUCTOM
CHCTEMBl 4YEIOBEKa U  BBIIBICHUS  HAYaIbHBIX
NPU3HAKOB HW3MEHEHMH B pabore cepama Mo
JeHcTBHEM (PU3NYECKHX M 3MOLMOHAIBHBIX HATPY30K.

Ha nansbIil MOMEHT KosutekTuBOM Kadenpsr MUT
peann3yercst MPOEKT MO CO3JaHHI0O KapMaHHOTO
aNeKTpoKapauorpadga ¢ aBTOHOMHBIM IHUTaHHEM,
OLED »skpaHOM u ynpaBisIOLIMM 3JEMEHTOM B BHIE
3-X KHONOYHOMH KJIaBUaTypsl (PUCYHOK 2).

Pucynox 2. KapmaHHbIH 351eKTpOKapauorpagd.

[Tpubop obecneunBaet:

e  perucrpanuio DKI' ¢ manpues pyk;

e  ortobOpaxenue DKI' B peanbHOM BpeMeHH Ha
JKpaHe;

e  coxpanenne nH(opMaruu Ha SD kapre;

®  CYMTHIBAHHE PE3YJIbTATOB M aBTOMAaTHYECKas
o0pabotka ¢ SD kaptsl Ha [1K;
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e  OmpeleleHHe 3HAYCHHH JHArHOCTUYECKUX
noKasaTejieH;

¢  HAKOIUIGHWE JaHHBIX /IS TOCIIEAYIOMINX
KOHCYJIbTAllUH C BPAYOM.

OcTanbHbBIE TCXHHYCCKHEC XapaKTCPUCTUKA
MOPUBCCHLI B Ta6n1/1ue 1.
OLED ‘ KnaBuatyp:

W3mepeHne
TOKa

3nexkTpoas!

@

WcTounnk
TOKa

Cxema nuTaHun

Pucynox 3. CtpykTypHas cxema.

OO6oOmieHHas  CTPYKTypHast
MOKa3aHa Ha pUCYHKeE 3.

OnHoli W3 OCOOCHHOCTEH Tpubopa  SBISETCS
MpUMEHeHHe WHTerpaabHOi cxembl ADS1291, ona
MTO3BOJIIJIA COKPATHTh KOJIHYECTBO KOMIIOHEHTOB M
ynpocTuTh Mpoekr. CxemMa HMeeT MHOXECTBO
BCTPOCHHBIX (YHKIMHA M COJEPKUT BCE DJIEMECHTBHI
TpeOyroumecs Al co3aaHus ycrpoiicTBa. B kauecTse
MUKpOKOHTposiepa npumensiercst STM32F405RG,
BBICOKOTIPOU3BOAUTENIBHBIN 32-x pa3psaHbIi
MUKpPOKOHTpo/ulep Ha ©Oaze sapa Cortex-M4F.
IpuGop cuabxen mucmieem Wisechip UG5664, sto
MOHOXpOMHBIN camocBeTsmuiicss OLED nmucrureii, ¢
HU3KAM HAa4daJlbHBIM HANpsDKCHHEM THTAaHUA |
SHEpProcOeperaroInMi TEXHOIOTHIMH.

cxema mpubdopa

Tabymna 1. TexHndecKkue XapakTepUCTUKH

KonmuecTBo KaHAIIOB: 1

ONeKTpOBL: 4

Junana3oH yacToT: 0,5Tu-40 'y
BxoaHoe conmpoTuBieHue 1 I'Om
YacTroTa IUCKpeTU3aUU 500 I'n
Jnana3zoH HanpsHKeHU 3mMkB-24B
Bcerpoennas namsTh: SD Kapra 2I'6
Cunxponusanus c [T1K: USB 2.0
IIuranue AAA, 2 mrT.

OnekTporamMH B npubope CiyXaT IUIACTUHKH U3
(donprupoBaHHoro - crexiorekcronmra  FR-4 ¢
ayxenueM [TOC-63, urto obecrieynBaeT MpHEMIIEMBII
KOHTaKT ¥ 4yBCTBUTENBHOCTb. B  nanpHeimiem
IUIAHUPYETCS.  NPOBEJICHHWE  HCCIECIOBAaHMH IO
CPaBHCHUIO MAaTepHAIOB IOKPHITHA DJICKTPOJIOB,
KOTOpBIE MO3BOJAT CYIUTh, KaKOoe W3 IIOKPBITHI
HauaydmmM obpazom moxxomut mist cHsaTus OKI ¢
nmajnpleB M O0eCleuMBaeT Hawlydllee KadeCTBO
CHTHAJIA.

Ha pucynke 4 mnoka3aH mpumep 3alHCH,
MOJYYEHHOH C MOMOUIBI0 pa3padoTaHHOTo Mpudopa.
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ITony4yeHHBIX JaHHBIX, JOCTATOYHO AJIs MPOCTEULIETrO
aHalM3a CEepIEYHbIX OTKIOHEHHH B HapyUICHUH
puT™Ma.
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Pucynoxk 4. 3ammmcs OKI', cnenannas nmpudopom

VYupomennasiii Meton peructparum DK Tombko
OT OJTHOTO OTBEICHUS, HE MOXET CIIY>)KUTh OCHOBOWM
cranaaptHoro DKI-BbiBoJIa, HO B TO K€ BpeMsl Jaxe
Takas OTpaHWYCHHAs HH(GOPMAIIHS TO3BOJISICT CYIUTh
0  (YyHKIMOHATBHOM  COCTOSHUHM  CEPJCYHOU
JNCSITEIBHOCTH W C  ONPEICICHHON  CTCHCHBIO
JOCTOBEPHOCTH OMNPEACNATh HadalbHBIE TPU3HAKH
HapylieHu# B paboTe cepara.

Takoit momxoJ K IWAarHOCTHKE, KOTrja IaIueHT
caM HakarmuBaeT HMH(OpMaIMio, a 3aTeM Bpad eé
WHTEPIPETHPYET,  IMO3BOJISIET  cHenaTh  Oojee
00OCHOBaHHBIC BBIBOJABI O COCTOSHHH CEPIETHO-
COCYIIUCTON CHCTEMBI, YeM 3MU30JAUYCCKHN KOHTAKT
mayeHTa ¢ BpauoMm. K TOMy ke 3TO CYIIECTBEHHO
YMCHBIIIAET BpeMs HEOOXOAUMBIX 00CIeq0BaHU
MAIlCHTa B CTAllMOHAPHBIX YCJIOBUSAX U HMECT
MOJIOKUTEIILHBIC YKOHOMUYECKHE MOCICICTBHS, KaK
JUTS IAIICHTA, TaK | JJIs1 CHCTEMBI 3APaBOOXPAHCHHUS.

Ilpoexm noooepoican epanmom Ilpezudenma PD
07151 20CY0aPCMBEHHOU NOOOEPIHCKU MOLOObIX YUEHBIX
(xouxypce MK-2014) «Paspabomka u uccrneoosanus
EeMKOCMHbIX — IAeKMPOo008 0151 OeCKOHMAKMHOU
OUACHOCTUKY U MemOoOuKu ux npumerenus O
NleKmpoxapouozcpagduuy.
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