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(57) Pedpepar:

Cnocié BMKOpPUCTaHHS MOPTATUMBHOIMO MPUCTPOID pPeecTpaLii enekTpokapaiorpadiyHnx 3miH ans
MOHITOPUHTY CTaHy CepLeBO-CYAMHHOI cucTeMu Y XiHOK nicna nepeHeceHoro COVID-19 3
aBTOMaTN30BaHOK OLIHKOI PU3MKIB BKIHOYAE BUKOPUCTAHHSA AUCTAHLUINHOI CUCTEMU ONS MOHITOPUHTY
XUTTEBO BaX/IMBUX MapaMeTpiB CTaHy 340POB'A MOAWHW Yy peanbHOMYy 4aci. 3acToCOBYHOTb
nopTaTMBHUMA MNPUCTPIA Ha 6asi nporpamMoBaHOro MIKPOKOHTponepa ANnd AWCTaHUinHOI peecTpadil
cepuebuTTa 3a JOMOMOroK enekTpokagiorpadiyHuxX aTyMkiB 3 OQHOPA30BMMMK €NeKTpodamu, SKi
BCT@HOBMIOIOTb B TPbOX TOYKaXx KPinfeHHA Ha Tini: npaBui i NiBuN BOKN rpygHOI KIiTKM Ta HWDKHIN
CErMeHT, enekTpoau BUMIPIOKTb 4YacToTy cepuebuTTa, Ta NojalTb [aHi HA KOHTPOMep, 3 SKUM
3'eiHaHi Yepes kabenb JoBxuHOW 30 AMMIB, KOHTPOSEP PO3MIlLytoTb Ha Tanii abo B KMLWEHi, NOTiM
JaHi B pexuMi peanbHOro Yacy nepefatoTbCsi Ha KOMn'loTep.
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KopucHa mofenb HanexuTb 00 MeOULMHU i MOXEe BWKOPUCTOBYBATUCHA ANSA MOHITOPUHIY CTaHy
CepLeBO-CYAMHHOI CUCTEMU Y XIHOK nicna nepeHeceHoro COVID-19 3 aBTOMaTM30BaHOK OLHKOH
pPU3NKIB.

Hamun 6yno obctexeHo 120 XiHOK ¢hepTUNBHOrO BiKy, AKi NepeHecn KOpoHaBipyCHY XBopoby, Ui
XIHKW CKnanu OCHOBHY rpyny LWOAO BWMBYEHHSA CTaHy cepueBo-cyauHHol cuctemn (CCC). [lpu
CMOCTEPEXEHHAX 3a LMMMU XiHKaMK, BU3HAYanNnCb xapaktepHi ocobnueocTi nepebiry xsopobu. byno
BUSIBIIEHO, LLIO OOHUMM 3 OOMIHYIOUMX YCKNaAHeHb Uiei XBOpobu € 3axBOPHOBaHHS CepLeBO-CYAMHHOI
CUCTEMMW, TOMY 3aCTOCYBaHHS MOHITOpPUHry cTaHy CCC € akTyanbHUM O51s i€l KaTeropii XBopux.

MpeacraBnsemo cnocib, Npyu sskoMy Ans AUCTaHUIMHOrO MOHiTopuHry ctaHy CCC y XiHOK, Wwo
nepeHecnn KopoHaBipyCHe iH(iKyBaHHS, 3acTOCOBYETbCS MOPTATUBHMIA MPUCTPIA  peecTpauii
enekTpokapgiorpagiyHmx 3MiH B pexumi peanbHoro 4acy. [lpucTpin npuctocoBaHuMi AOns
BMKOPUCTaHHA B OMALLHIX yMOBaXx Afis NOCTIiHOI peecTpauii ctaHy CCC.

Bigomnii cnoci6, onvcaHuid y ctaTTi Hanoon, Ibrahim & Aal-nouman, Mohammed. (2021). Cloud-
based COVID-19 Patient Monitoring using Arduino. 292-296.
10.1109/EIConCIT50028.2021.9431881., Npu SSIKOMY BUKOPUCTOBYIOTb CXOXY apXiTEKTypy Ha OCHOBI
MiKpOKOHTponepa Arduino i XmMapHWX TEXHOMOrin Ans MOHITOPUHIY CTaHy 340pOB'A naLieHTiB i3
COVID-19. Lia cuctema Takox 30Mpae XUTTEBO BAXIMBI MOKa3HUKM, 30KpemMa CepLeBUn pUTM, piBeHb
HacuyeHHs KpoBi kucHem (SPO2) ta TemnepaTypy Tina. [Ons 36opy AaHuMX BWKOPUCTOBYIOTbCS
OaTyukn, nigknodeHi o MmikpokoHTporiepa Arduino Mega 2560, a nepepada iHdbopmauii
3gincHioeTbea depe3 Wi-Fi mogynb ESP8266 Ha xmapHui cepep. [MporpamHe 3abesneudeHHs
[O3BOMSE NikapAM AUCTaHUIMHO CTEXMWTU 3a nauieHTamu, OTpuMyBaTW AdaHi B peanbHOMYy 4Yaci Ta
pearyBaTh Ha KPUTUYHI 3MiHM B iXHbOMY CTaHi, o 0cobnMBO BaxknMBO AN nauieHTiB 3 COVID-19.

Heponikom cnoco®y € Te, W0, OUiHIOBaHHSA MPOBOAATL MO AEKINbKOX NapameTpax: BUMipHOBaHHS
KMCHIO B KPOBIi, YaCTOTK CepLiEBMX CKOPOYEHb Ta TemnepaTtypa Tina. BusHavaoTb TOYHICTb AaTymka
MAX30100 y BUMiptOBaHHiI KACHIO B KPOBI (CaTypauis) Ta 4acToTW CepLeBUX CKOPOYEHb, MOPIBHIOOYM
pesynbtatn 3 OKCMMETpPOM, K CTaHOAPTHUM BUMIpIOBaNbHUM NPUNagoM, a TOYHICTb gaTymka
MLX90614, skvun BMMIpOE TemnepaTtypy Tina, BM3HaYyalwTb UNPPOBUM TEPMOMETPOM  HK
NPOMUCIIOBUM CTaHOAPTOM.

Hanbnwkuum aHanorom € cnocib, onucanun y ctatti Ahmed MA, Mohammed MH, Ahmed IH.
Performance evaluation of a low-cost real time COVID-19 health monitoring system. Journal of
Electrical Systems and Inf Technol. 2023;10(1):30. doi: 10.1186/s43067-023-00092-3. Epub 2023 Jun
14. Cnocib Bkno4Yae cuctemy Ans MOHITOPUHIY CTaHy 340poB'a nauieHTiB 3 COVID-19 y peanbHomy
yaci Ta npusHayeHWW AN BigJaneHoro KOHTPOMK XWUTTEBO BaXNMUBMX MapaMeTpiB, Takux £K
TemnepaTypa Tina, piBeHb HacudeHHs KpoBi kucHeM (SPO2), yacToTa cepueBmnx CKOpodeHb i YacToTa
ONXaHHS. Y NPUCTPOI, SKUN BUKOPUCTOBYETBLCS, € Kiflbka CEHCOPIB, siKi po3TalloBaHi Ha Tini nauieHTa -
Ha nanbLi ANs BUMIPIOBaAHHA PIBHS KUCHIO Ta 4YacTOTWU CepueBUX CKOPOYEHb, a TaKoX Ha Macui, sika
NMOKPMBAE HiC i POT, ANA MOHITOPUHTY TEMMNepaTypy BUOUXY.

LleHTpanbHOK 4acTMHOK MPUCTPOKD € MIKpOKOHTponep Arduino, sikun 3bupae gaHi 3 CeHcopis,
aHanidye ix Ta Bignpaende yepe3 moaynb Wi-Fi Ha xmapHy nnatdopmy Ubidots ana nogansiioro
36epiraHHA Ta Bisyanisauii. [laHi nepegatoTbca nikapsam abo MegnyHOMy nepcoHany 4yepes iHTepHeT,
LLIO A03BONSAE 3AINCHIOBATU MOHITOPUHI CTaHy NauieHTIiB y peanbHOMY Yaci. AKWOo 3Ha4YeHHs O4HOro 3
napameTpiB NepeBULLlYE BCTaHOBIEHWUI MOPIr, cucTemMa Hagcunae nonepegkeHHs veped SMS abo
€MeKTPOHHY MOLTY, WO A03BONISIE BYACHO pearyBaT Ha 3arpo3nuei 3MiHM CTaHy naujieHTa.

Heponikom cnocoby € Te, WO BiACTEXYOTb YOTUPU XUTTEBO BaXIMBI NapameTpu: Temneparypa
Tina, BMICT KMCHIO B KPOBI, 4YaCcTOTa CepLieBUX CKOPOYEHb i AUXaHHS.

B ocHOBY kopuCHOI Mofeni noctaereHa 3ajada CTBOPUTUM CUCTEMY OMfSi MOHITOPUHIY 4acToTu
cepuebutTa B pexuMMmi peanbHOro 4acy, WO BkNwyana 6w cneudianbHWiA  NpucTpin 3
enektpokapgiorpadiyHum (EKIN) gatunkom 3 wytnuBmMMmM enektpogamu, Ski 6w nepegasanu gaHi ons
ONCTaHUINHOIO MpPOBEAEHHSA aHanidy i HagaHHs MonepeaHboro 3akniuveHus wopo crtaHy CCC y
NnauieHToK, $Ki nepeHecnn KopoHaBipycHe iHMiKyBaHHA. Lle [acTb MOXNUBICTL CBOEYACHOrO
BUSIBITIEHHA YCKNaAHEHb Ta 3abe3neynTb OTpMMaHHS HeobXigHOI MeaMYHOI JONOMOru Bifg, CIMEMHOro
nikaps abo HanpaBneHHst 4O cTauioHapy.

MocTaBneHa 3agaya BUPIWYETLCA TUM, WO Yy cnocobi BUKOPWUCTaHHSA MOPTaTMBHOIO MPUCTPOIO
peecTpauil enekTpokapgiorpadiyHnx 3MiH ANs MOHITOPUHIY CTaHy cepLeBO-CYAMHHOI cuctemu y
XiHOK nicna nepeHeceHoro COVID-19 3 aBTOMaTU30BaHOK OLHKOK PU3KUKIB, LWO BKIOYaE
BUKOPUCTaAHHA AUCTAHUINHOI CUCTEMW ANA MOHITOPUHIY >XUTTEBO BaXMMBUX MapameTpiB CTaHy
3[0pOB'A NMIOAMHM Yy pearnbHOMY 4aci, Npu SKOMY, 3rigHO 3 KOPWUCHOK MOAEnso, 3acTOCOBYIOTb
nopTaTMBHUA MNPUCTPIN Ha 6asi nporpamoBaHOro MiIKPOKOHTponepa AOnsl AUCTaHUINHOI peecTpauii
cepuebutTa 3a gonomorot EKIM gaTymka 3 ogHOpa3oBMMU enekTpogamu, siki BCTaHOBMOKTL B TPbOX
TOYKax KpiMMAeHHs Ha Tini: npaBui i NiBUA OGOKWM TPyAHOi KMiTKM Ta HWXKHIN CEerMeHT, enekTpoau
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BUMIPIOIOTb YacTOTy cepuebuTTs, Ta nogatoTb AaHi Ha KOHTponep, 3 SkMM 3'egHaHi Yepe3 kabenb
poBxumHow 30 AlonMiB, KOHTporep po3MmilyloTb Ha Tanii abo B KuLEHi, NOTIM OaHi B peXuMi
peanbHOro 4Yacy nepearTbCs Ha KoMM'toTep.

MpucTtpin 6asyeTbca Ha nNporpamMoBaHOMY MIKPOKOHTponepi Ta mae pobouy Hanpyry 5B, dneww
nam'ate 32 k6 Ta TakToBY YactoTy 16 MI'y, Ta nnati po3wupeHHa AD8232, ska [03BOMNSIE NPOBOANTM
AiarHOCTUKy pi3HuUUi BionoriyHnx noteHuianis. llicna 360pku Ta TeCTyBaHHA MPUCTPOKD A0 HbOro
npuegHyeTbcs 6NoK enekTpoais, Ak 3a knacu4How cxemoto peectpauii EKIN curnany nepegatots gaHi
OionoTeHujianiB 4O NPUCTPOIO.

Peanisauis cnocoby: gatumk EKIN 3 ogHOopasoBuMKM enekTpogammu KpinuTbcs 6esnocepenHbo OO0
rpygoHoOI KNITKM Ons BUSIBIIEHHSI KOXHOrO cepuebutta. Enektpogu agatuuka EKIT nepetBopioloTh
cepuebutta B enektpuyHuin curdan. Oatumkn EKI gyxe nerki, TOHKI Ta TOYHi ANs BMMIpHOBaHHS
Oe3nepepBHOro cepuebuTTa Ta NOAaHHA AaHUX NPO 4YacToTy cepuedbunTTs.

Enektpoan gatuuka EKIN matoTb 3 ToukM NpukpinneHHs i 3'egHaHi kabenem goexuHowo 30 AonMmiB.
BaBasku ubomy aatumk EKIM nerxko nigkniovaeTscs 40 KOHTporepa i po3millyeTbca Ha Tanii abo B
knweHi. Kpim uboro, nnariH ana kabento € 3BYKOBUM LUTEKEPOM, 3aBAAKM SKOMY kabenb nerko
3HiMaeTbCca abo BCTaBNAETLCA Ha nnaTy nigcunoBada. Bei enektpoam gatymka MalTb MOXMUBICTb
KpinneHHs Ha Tini. Po3pobneHe Hamu nporpaMHe 3abesneyeHHs 4O3BOMSE B PEXUMI peanbHOro vyacy
NpoBOAWTM aHamni3 enekTpokagiorpadiyHux [aHux Ta pJaBaTu nonepegHii BUCHOBOK  LLIOAO
HeobXigHOCTI OTPMMaHHA Megu4HOiI AOMOMOrK Bif CiMerHOro nikaps abo HanpaBneHHs XBOpPOro Ao
cTauioHapy.

Mpuknag 1: MNauieHTka nicna nepeHeceHoro COVID-19 3 nigo3poto Ha apuTMmito

CTaH naujieHTKu:

>KiHka, 35 pokiB, sika nepeHecna COVID-19 4 micdui ToMy, CKapXXUTbCA Ha NepiognyHy 3aayxy,
cepuebutTa, BiguyTTS HecTaudi noBiTps Ta Oinb y rpydHin knitui. MNpu nabopaTopHMx TecTax i
PEHTreHONOrYHOMY [OOCHIMKEHHI MHEBMOHIS BUKIHOYEHA, ane CUMNTOMW MOXYTb CBIiguUUTU MNpPO
PO3BUTOK apuTMii abo iHWNX cepueBo-CyaNHHUX YCKIagHEHb.

lMopsaok 3aCTOCYBaHHSA MPUCTPOIO:

MigrotoBka: lNauieHTka BCTaHOBMNIOE oOpHOpa3oBi enektpoau gdatyuka EKI Ha rpygHy KkniTky
BiAMOBIAHO OO0 KMNAacWYHOI TPUEenekTpOAHOI cxeMu (MpaBui i NiBUA BOKM TPYAHOI KNITKA Ta HWXHIN
CEerMeHT).

MigknoyeHHs: EnekTpoau nigknioyalTbCa 40 NOPTaTUBHOINO enekTpokapaiorpadiyHoro npncTpoto
Yyepes 3BYKOBWUW LUTEKEP OS5 3PYYHOCTI NPUW NigKNIOYEHHI Ta 3HATTI.

MoHiTopuHr: TpucTpin nouynHae 3anucyBaTu faHi NpO eneKkTpUYHY akTUBHICTb cepud. 3a
AOMOMOroK cneLianbHO po3pobrieHoro nporpaMHoro 3abesneyeHHs B peanbHOMY Yaci BigOyBaeTbCA
aHani3 nokasHuWKiB cepuebuTTss Ta iHTepBanie. lMpu BusiBNeHHi nogoBxeHoro iHTepBany QT abo
dparmeHTOBaHOro komnnekcy QRS nporpamHe 3abe3neyveHHsi cUrHaniaye Npo MOXIUBICTb apUTMil.

AHanis: [aHi nepegaloTbca Ha komn'toTep Ans getanbHoro aHanisy. NporpamHe 3abe3nedeHHs
dopmye nornepeaHin BUCHOBOK i peKoMeHAye 3BEepHYTMCH [0 Kapgionora pAns nojarnbLlioro
obcTexeHHs abo NpM3HaYEeHHSs NiKyBaHHSA.

Pesynbrtart: lMicna 3actocyBaHHA npucTpolo Oyno BUSBMEHO HE3HAYHE MOAOBXEHHS iHTepBany
QT, wo nigTBepmXye nNigo3pn Ha apuTtmito. auieHTka OTpUMye pekoMeHaLuito NPouTU AoOaTKoBY
exorpadito cepus Ans Ginbl AeTanbHOI A4iarHOCTUKN Ta BU3HAYEHHSI NOAanbLUIOro MaHy NikyBaHHS.

Mpuknag 2: lNMauieHTKa 3 BUCOKUMW MCUXOEMOLUIMHUMU HaBaHTaXXEHHAMW MiCrs nepeHeceHoro
COVID-19.

CTaH nauieHTKu:

XKiHka, 40 pokiB, npaLe B ymMoBax NOCTIMHOIMO NcuUxoeMoLinHoro ctpecy, nepeHecrna COVID-19
niBpoky Tomy. lMauieHTka ckapXWTbCsl Ha NigBULLEHY BTOMY, MepioguyHi ronosHi 6oni Ta Big4yTTH
HecTabinbHOro cepuebuTTs, WO NOCUNIDETLCA Mig Yac poboTw.

Mopanok 3acTocyBaHHS NPUCTPOIO:

MigrotoBka: lMauieHTka npukpinmoe enektpoan gatuuka EKI Ha rpygHy kniTky, 3'egHytoum ix i3
KOHTponepom 4vepes kabenb goxuHoto 30 gronmis. MNpuUCTpin po3MiLyETbCS HA NOSACI abo y KuLEHi
ONSA 3pYYHOCTI pyXiB.

MigKNOYeHHS: NPUCTPI aBTOMATUYHO MiKIIOYAETbCs 4O MODINBHOro NpucTporo Yepes Bluetooth
ANd nepefavi faHuX y peanbHOMY Yaci.

MoHiTopuHr: B pexumi peanbHOro yacy npucTpii BigcTexye bGionoTeHuianu cepus Ta aHanisye
4yacToTy cepuedbutTa Ta 3miHm Ha EKI. lMporpamHe 3abe3nedeHHs po3paxoBYE PU3MKN MOpPYLUEHb
pUTMY Ta Npu BUSBNEHHI 3HAYHUX BiAXUMNEHb iIHPOPMYE NaLiEHTKY.

AHani3: MNMporpaMHe 3abe3neyeHHs reHepye 3BiT MPO CTaH Cceplsi, BKIOYAOHYN MOXIUBI PU3KKN
PO3BUTKY CepLeBO-CYOMHHUX YycKnagHeHb. 3a pesynbTaTtaMu MOHITOPUHIY Mporpama pekomeHaye
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NnauieHTLi KOHCyNnbTauilo 3 KapZionorom Anis OuiHKM HeoOXigHOCTI JogaTKoBUX AochnimkeHb abo
NpU3HayYeHHs1 NPOMINaKTUYHNX 3axXOAiB.

PesynbTat: MpucTpi BUSBMB NiABULLEHY YacTOTy CepuebuTTs Ta He3HayHi 3MiHW B KOMMMEKC
QRS, WO MOXe CBiAYMTM NPO NepeBaHTAXEHHS CepLIeBO-CYANHHOI CUCTEMU Ha TNi cTpecy. lNauieHTka
oTpumana pekoMeHAauii LWoa0 3MEHLUEHHS! HaBaHTaXeHHs Ta KOHcynbTauil 3 nikapem Aans
noAanbLUOro fiKyBaHHS.

®OPMYIA KOPUCHOI MOJEN!I

Cnocié BMKOpPUCTaHHSA MOPTaTMBHOIO MPUCTPOID peecTpadii  enekTpokapgiorpadiyHMx 3miH ans
MOHITOPUHIY CTaHy CepueBO-CYAMHHOT CUCTEMM Yy XIHOK nicna nepeHeceHoro COVID-19 3
aBTOMaTM30BaHOK OLIIHKOK PU3KKIB, WO BKMOYAE BUKOPUCTAHHA OUCTaHUIMHOT cuctemMmn ans
MOHITOPUHIY XUTTEBO BaXMMBUX MNapameTpiB CTaHy 300pOB'A FMIOAWHM Y peanbHOMY u4aci, sKui
BiApPi3HAETLCA TMM, WO 3acCTOCOBYTb MOPTATUBHMIA MpUCTPii Ha ©6asi nporpaMoBaHOro
MIKpOKOHTpONepa Ang OUCTaHLUiIMHOI peecTpalii cepuedbuTTa 3a JONOMOro enekrpokagiorpadidHmnx
AaTyukiB 3 OOHOPa30BUMU eneKkTpoaamu, SAKi BCTAHOBMIOTb B TPbOX TOuKax KPiNneHHs Ha Tini:
npaswii i NiBUN BOKM FPYAHOI KIITKN Ta HWXHIA CErMEHT, eneKkTpoan BUMIPIOITb YacToTy cepuebuTTs,
Ta nogalTb AaHi Ha KOHTponep, 3 SkuMm 3'egHaHi yepes kabenb gosxumHowo 30 ANMIB, KOHTponep
po3MillyloTb Ha Tanii abo B KuleHi, MOTIM AaHi B pexumi peanbHOro 4acy nepedalTbCs Ha
KoMn'roTep.

Komn'totepHa BepcTka J1. LlixaHoBCcbka

1O "YkpaiHcbkuin HaUioHanbHWUIA odic iIHTENeKTyanbHoi BNacHOCTi Ta iHHoBauin", Byn. Amutpa MoaseHka, 1, M. Kuis — 42, 01601



