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Annomauusn: Paccmompenvt paziuunvie onpedeneHus mepmuna meiemeduyuna. Ilpeonodceno
cuumams meesusUoHHble Memoosvl OUAZHOCMUKY 3A00J1e6aHUsI MeLeMeOUYUHOU 6He 3A8UCUMOCTIU
Om PaAcCmosHUsL MeHCOy MeNeU3UOHHOU KAMePOU Ul NPOYECCoOPoOM U UCCTeOVeMbIM NAYUESHMOM.
Tlpusedenvl u paccmompenvl cxemvl mpex OCHOBHbIX MEM0008 OUASHOCIMUKU 3a001€6aAHUL, OCHOBAHHbIE
Ha MenesU3UOHHOM AHAU3e MUKPOBUOPAYULL 207108bl YeNl08eKd MeXHOo02uell 8UOPOU306padicenusl.
Tpoananuzuposarnvl 00CMOUHCMEA U HEOOCMAMKU KAHCOO20 Memo0a OUASHOCMUKU 3a001e6AHULL HA
OCHOB8e MeXHONIO2UU BUOPOUZ0OPANCEHUsL NPU AHATU3e NOMOK06020 6udeo. Tlokazano npeumywecmasa
UCNONIL306AHUSL NOMOKOBO20 6UOE0 6 meleMeOuyune O UCCLe008aHUs OUOMEOUYUHCKOL
UHGOpMayUU OMHOCUMENbHO OpPYeUX (QuU3U0N0SULecKUX cueHanos. Ilpusedensl npeumyuecmsa
OEeCKOHMAKMHO20 AHAU3A MUKPOBUODAYULL, KOMOPbLE NPU COBPEMEHHOM PA3BUMUL UHDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX MEXHONI02UL CHOCOOHbI NPUGECTIUL K PEGOTIOYUU 6 MeleMedUyuHe.
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COVID-19.
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Abstract: Various definitions of the term telemedicine are considered. Proposed to consider
television methods for diagnosing a disease as telemedicine, regardless of the distance between the
television camera or processor and the patient under study. Block diagrams of three main methods
of diseases diagnosis based on television analysis of human head microvibration using vibraimage
technology are presented and considered. The advantages and disadvantages of each disease
diagnosis method based on vibraimage technology in the analysis of raw video are analyzed. The
advantages of raw video using in telemedicine for the study of biomedical information in relation to
other physiological signals are shown. Is predicted that the advantages of microvibration contactless
analysis given together with the development of information and communications technology will
lead a revolution in telemedicine.
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BBepgeHune

B Hacrosimee Bpemsi CyIIECTBYET MHOYKECTBO Pa3IMUHbIX ONPEIEICHUN TepMUHA
tenemeanuuna (TM), 4To, IO MHEHHIO 3KCTIEPTOB BCEMUPHON OpraHU3allH 3APaBO-
oxpanenus (BO3), ceuaerenscTByeT 0 TOM, 4To TM SBIISIETCS OTKPBITON M TOCTOSTHHO
pasBuBareiics Haykoit (BO3, 2012). Onpenenenne TM, nannoe BO3: «IIpenocras-
JICHHWE YCIIYT 3[JpaBOOXPAHEHNS B YCIOBHSIX, KOT/Ia PACCTOSIHUE SIBIISETCS KPUTUYECKIM
(axTopoM, pabOTHUKAMH 3APABOOXPAHEHUS, UCTIOIB3YIOIIMMHU HHPOPMALOHHO-KOM-
MYHHUKAI[OHHBIE TEXHOJIOTUH JUIsI 0OMeHa HeoOXoauMon nH(opMalrei B esnsix aua-
THOCTHUKH, JICYCHUS ¥ TPOPHUIAKTUKHN 3a00I€BaHHI M TPABM, TIPOBEICHHS UCCIICIOBAHUN
1 OLIEHOK, a TaKXe /I HEMPEPBIBHOTO 00pa30BaHMsI METUIIMHCKUX paOOTHUKOB B MH-
Tepecax yIIydlleHHus 370POBbsI HACENIEHHs U Pa3BUTHS MeCTHBIX coodmiectsy (WHO,
1998; BO3, 2012). [IpuBenennoe onpeaeieHne, Ha MO B3I, HE CaMO€ yIaqyHOe,
TaK KakK, BO-TIEPBbIX, HETIOHSATHO KaKOE PACCTOSIHUE CIIETYET pacCMaTpUBaTh KaK KpHU-
THYECKUH (hakTop MpenocTaBlieHHs yCIyT 31paBooxpaneHus. Hampumep, siBisieTcs Jin
paccTosiHue B OJJUH METp (MM HECKOJIBKO METPOB) KPUTHIECKUM (haKTOPOM, €CITH OHO
JOCTaTOYHO ISl TOTO, YTOOBI M30€KaTh MPSMOT0 KOHTAaKTa ¢ MHQUIIMPOBaHHBIM YeJI0-
BEKOM U IPEJOTBPATUTH 3apa)keHue nepcoHana? Bo-BToOphIX, oNpeneaeHue 1enaeT yuop
Ha oOMeH nH(popManyeil Npyu NCTI0Nb30BaHUN HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
texnonoruii (UKT), a He Ha AMCTAHIIMOHHOM OKa3aHWW MEJUIIMHCKUX YCIYT, 9TO TIPHH-
LUIIHAJIBHO HE COOTBETCTBYET UCX0AHOMY TepMuHy TM. Ha moli B3riIsi, mpocToe onpe-
nenenre TM kak TUCTaHIIMOHHOE OKa3aHWe MeIUIMHCKUX yeiyT (Strehle, Shabde, 2006)
Oosee paBUIILHOE M COOTBETCTBYIOIIEE HCXOAHOMY TepMuHy. IlepBoii pabotoit o TM
MIPUHSTO CYUTATH MyOIMKAIIMIO OCHOBOTIONOXKHIKA dJIEKTpoKapauorpaduu Bumiema
OitaTxoBena (Einthoven, 1906), KOTOpBIi omuca METO 3aITKCH AIIEKTPOKAPIUOT PAMMBI
Ha pacCTOSHUH, BIepBhIe Mmoka3air, uto JKI' pa3muuHbIx 3a00eBaHI HUMEIOT XapaKTep-
HBIC PA3TIMYMs, U CyMeJl TPOBECTH AUCTAHIMOHHYIO IMAarHOCTHKY 3aboneBanust. JJonroe
Bpems nepenada u ananu3 DKI' O6puta Hanbomee pacmpocTpaHeHHBIM mpuMepoM TM,
npuueM apromatudeckuii ananu3 DK, craBumuii Bo3mMoxkHbIM B 70-x rogax 20 Beka, mo-
3BOJIFJI TIPEANIPUHSATE MOTBITKH MaccoBOT0 ncnonb3oanns DKI' B TM (Uupeiikun u mp.,
1977) nns aBTOMAaTH3UPOBAHHOW TUATHOCTHKHU 3a00JIEBaHUN CEPIEYHO-COCYAUCTOM
cucremsl. K koniy 20 Bexa repmuH TM mpodHO BOMIEN B HAYYHYIO TEPMUHOJIOTHIO ISt
OTHCaHUs Pa3IMYHBIX UPPOBBIX TEXHOJIOTUH HccienoBanus yenoseka (FOcymos, I1o-
JOHHUKOB, 1998), mpudyem Tepmun TM HUCTIONB30BANICS AJIs1 BCEX HEMHBA3UBHBIX TEXHO-
JIOTHIA TIOJTy4eHHUs] OMOMETPHUYECKON M METUIIMHCKON HH(OpMaIiu o yeioBeke. bypHoe
paszsutue UKT B 21 Beke, ecTeCTBEHHO, CLIOCOOCTBOBAIO pa3BuTHio TM, Tak kak BO3
(hokycupyeT BHUMaHNE Ha €€ JIOCTYITHOCTH JJIsi Pa3BUBAIOIIUXCS CTPAaH H BO3MOKHOCTH
TM st BBIpaBHUBAHMS YPOBHS MEIUIIMHCKOTO cepBHca /i HacesneHus. [lanmemus
COVID-19 Takxe cnocobcTBoBania pa3BuTuio TM U TEXHOJIOTHIA TUCTAHIITMOHHOTO
3/IpaBOOXPAHEHUs JUIsl PaCIIPOCTPaHEHHs AUCTAHIIMOHHBIX METOJIOB IMAarHOCTHKH 3a-
6onesanws, eueHus u npodunaktuku (Kichloo et al., 2020; Friedman et al., 2022).
Hangemus COVID-19 narnsano nokasana npenmymiectsa TM npu okazaHUM Mean-
IIMHCKOH ITOMOIIIX B YCIIOBHSAX BBICOKOM 3apa3HOCTH 3a00JI€BaHUS, TIPH TOM 0Ka3aJIoCh
BO3MOXKHBIM 00€CTIEYUTh KaYeCTBO IUCTAHIIMOHHBIX METUIIMHCKHUX YCIYT, CPABHUMBIM
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¢ TpanuiuoHHoM kKoHTakTHON MeauimHO# (Kichloo et al., 2020; Mahajan et al., 2020).
BonpmmHCTBO onrcanHbIX MpuMeHeHni TM ObIJIO CBSA3aHO C MMPOBEICHHEM OOBITHBIX
BHJICOKOH(EPEHITUH MEXy OONBHBIM M Bpa4OM IS YCTAHOBICHHUS CHMIITOMATHKU
COVID-19, xouTpo:s temmeparypsl, YCC, 9acTOTHI IbIXaHUs, TOTINBOCTH, BHEIITHETO
Buza (Portnoy et al., 2020). To ectb, Tekymuii ypoBeHb TM 0CHOBaH Ha UCHOIB30BAaHUN
MIPOCTOH TEICKOMMYHHKAIIUH MEXKy TAIUEHTOM M BPAauOM, CUMITTOMBI 3a00JICBaHI
HCCIIeIOBAIIMCH CAMUM ITallMEHTOM C TTOMOIIBIO CHEIHAIBHBIX YCTPOUCTB (TepMoMe-
Tpa, MyJIbCOKCUMETPA) WM MPEJACTABIISUIN JOCTATOYHO CYObEKTUBHYIO HH(OPMAIUIO
0 CBOEM CaMO4yBCTBHH (00IIb B TOpPJIC, HACMOPK, TOBBIIIIEHHAs! YTOMIISIEMOCTh, OOJTh
B MBIIIAX # T.J.). CiocoObl MoMyYeHHss MEAUIMHCKOW UHPOPMALIMU O COCTOSIHUU
naruenTa npu ucnonszoBannu UKT npencrasmsii coboit He3aBUCUMBIE OT KOMMYHH-
Kalli¥ METO/BI, a TEIEKOH(PEPEHIIMHN UCTIONIB30BAINCH TOJBKO KaK CPEACTBA CBS3H O3
ABTOMAaTHU3aIIUH TIPOIIECCOB TUATHOCTHKH U JICUCHUSI.

Texnonorust BuOpousoopaxenus (Munkun, 2007; 2020), ocHOBaHHasI Ha TEJICBU-
3MOHHOM aHaJN3e MYCKYyJIbHBIX MUKpoBHOpanuii (Popaxep, Muanara, 1969), mo3so-
JIIET OOBEUHUTD TIOJYYCHHE MEAMIIMHCKON HH(DOPMAIIMU O CUMIITOMaX 3a00JICBaHUS
1 THPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B OJIMH OOBEKTHBHBIN U aBTO-
MaTU3UPOBAHHBIN MPOIIECC TMArHOCTHKH 3a0oneBanuii. [locne otkpeiTs XydepTom
Popaxepom (Rohracher, 1946) B 1946 romy moctossHHON MUKpoBHOpammw (MB) MbITIy
KaK OCHOBHOT'O MCTOYHHMKA SHEPTUU U TEIJIa B OPraHU3ME YeJIOBEKa U TETUIOKPOBHBIX
YKHUBOTHBIX OBLIO IMMPOBEIEHO OOJBIIIOE KOTMYECTBO UCCIEIOBAHIN Pa3TMIHBIX aCTIEKTOB
aToro siBjaeHus. MHorue uccieaoBanus MB M1, TpoBeICHHBIC STOHCKUMH YUEHHBI-
MU, OBUTH TIOCBSIIEHB MEUIIMHCKON TNAaTHOCTUKE PA3IMYHbIX 3200JIeBaHUN Ha OCHOBE
ocobenHocteit mbiieynsix MB (Popaxep, Munanara, 1969) u BausHuUIO JIekapcTB Ha
MB wmpimn (Inanaga, Sugano, 1958). Bonpoc o npupose MB ocTtaeTcst OTKpBITBIM
JI0 HACTOSIIETO BPEMEHH, OOCYKIAIOTCS pa3inuHble (PU3HYSCKUE H OMOXMMHUUYECKUE
MEXaHU3MBI, 3aCTaBIISIONINE CKEJIETHRIC MBIIIIHI YeJIOBEKA M TEIIOKPOBHBIX JKUBOT-
HBIX IIOCTOSIHHO COKPAalIaThCsl ¢ MUKPOHHOM aMIUIUTY0i 1 yactoToit ot 1 mo 15 I'g
(Sugano,1957; Haescher et al., 2015; Mohri et al., 2010; Mensuukos, 2006). TexHoJio-
T'Hsi BUOPOM300paKeHHS TTO3BOJISET OECKOHTAKTHO MCCIIEI0BaTh Tporiecc MB mmieifHbIx
MBIIIII, aHATTU3UPYSI M3MEHEHHUE TTOJI0KCHHSI TOJIOBHI UEJIOBEKA B MPOCTPAHCTBE MTyTEM
HAKOTUICHHS MEXKaI[POBOH Pa3HOCTH P MPOrpaMMHON 00paboTKe nruhpoBOro BUIECO
nzoOpaxenus. [Ipu aHanmm3e MUKpPOJBUKCHHU TOJIOBBI Ha (PU3MOJIOTHUECKUH MPO-
necc MB MpImI HakIaabIBaeTCs BECTHOYIISIPHO-OMOIIMOHANBHEINA pediiekc (Minkin,
Nikolaenko, 2008), aBTOHOMHO IOI/ICPKUBAOIINN BEPTUKAIBHOE MOJI0KEHHUE T'OJIOBBI
B TPaBUTAIMOHHOM TioJie 3emii. Ha uToroBoe BUOpOM300paKEeHHE TOIOBBI YEIOBEKa
npu peructpaiud MB okasbiBaeT BiusiHUE (PU3HOIOTHUYSCKUN MPOIIECC TEPMOPETYJIIsi-
nnu (Popaxep, Muranara, 1969), sHepreTHUIECKOW COCTABIISIONICH KOTOPOTO SBISICTCS
MB wmbiiin. @yHKIIMOHUPOBAHHUE CEPIICYHO-COCYTUCTON CUCTEMBI JO0ABIISET KapIUo-
cocrasisrontyto MB (Mohri et al., 2010). [Tonaep:kanne MexaHH4eCcKOro OanaHca Tena
BectuOysipHoii cucremoi (Minkin, Nikolaenko, 2008) Takye BHOCUT CBOH BKJIaJl
B PETUCTPUPYEMBIIl BHOpOM300pakeHreM mporecc MB royioBel yemoBeka. Tak Kak
MIPOLIECCHI TEPMOPETYJISAIIMA U MEXaHUYECKOT0 OanaHca ympaBJsOTCS IEHTPaTbHON
n nepudepuaeckoit HepsHOU cuctemoit (LIHC u ITHC), To nToroBoe BuOpon3odpakeHne
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OKa3bIBACTCsl HAINPSIMYIO CBS3aHHBIM C pa0OTON MUHUMYM TISTH (DU3HOJIOTHYSCKHUX
CHCTEM HYeJIOBEKa: cepiaeuHo-cocyaucTou, Bectuoymsipaoi, [IHC, [THC u cuctemoii
TepMoperysanui. OJHaKo CUCTEMA TEPMOPETYIISILMY HEPA3PhIBHO CBA3aHA HE TOJIBKO
C MBIIIIEYHOHN reHepaIueil Teria B Opranu3Me 4eIoBeKa, HO ¥ C OTBOJIOM TeIuIa U MOJI-
Jiep’)KaHueM TOME0CTasa, 3a YTo oTBeuaeT koxkHas cucrema (Tamap, 1976). [lomyuaerces,
YTO HEBUAUMBIN IJ1a30M U KaXKYIIMNCS HE3HAUUTEIbHBIM IIporiecc MB rosioBsl yenoBeka
OKa3bIBAETCsl HAMPSIMYIO MM KOCBEHHO CBSI3aHHBIM C PaOOTOH, MPAaKTHUECKH, BCEX
(DU3NOIOTUIECKUX CUCTEM YelIOBEKa, YTO 00eCIeunBaeT ero HHPOPMaTUBHOCTD U BbI-
COKYFO YYBCTBUTEIBHOCTD TP MUHUMAJIbHBIX U3MEHEHHSIX TICHXO()H3HOIOTHYECKOTO,
OMOXMMHUYECKOTO MM IMMYHHOTO COCTOSIHUSI YeJIoBeKa. B riaHe XxapakTepucTUKy WH-
TErpalibHOTO TICUXO(U3NOTIOTMYECKOTO COCTOSHHS YeIoBeKa mnpoiiecc MB roinosr oka-
3pIBaeTcs osee MHOOPMATHBHBIM, YeM (PH3HOJIOTUUECKHE CUTHATIBI, XapaKTepU3yIoLIne
(YHKIIMOHUPOBaHNE OTAEIBHBIX (U3NOIOTUYECKUX crcTeM, Hanpumep curaain OKI,
XapaKTepU3YIOLIHid (PYHKIIMOHUPOBAHUE CEPJICUHO-COCYIUCTOM crcTeMbl; curHan D3I,
XapakTepu3youii (yHKINOHUPOBAHNE TOJIOBHOTO MO3Ta; YaCTOTA JIBIXaHUS, XapaKTe-
pu3ytomias paboTy CUCTEMBI AbIXaHus1. VI3BeCTHO, UTO CYLIECTBYET B3aUMHOE BIUSTHHE
MeXay GYyHKITMOHHPOBAHUEM Kakmoil (pu3nomorndeckoit cucremsl (Gladyshev, 2014),
HO TIPH 3TOM Kakaask (pU3HOJIOTHYECKAsi CHCTEMAa YEeJIOBEKa OTBEUYAET 3a BBHINOJHEHUE
YeTKO OMpeeNIeHHbIX (DYHKIMNA M CTPEMHUTCSI MUHIMHU3HPOBATH TIOCTOPOHHEE BIHSIHNE
B pamkax romeocta3a (Cannon, 1932; HoBocenblies, 1978), uTo AenaeT KiiacCHUECKUe
¢m3HonornyecKkne CUrHAIbl HHPOPMATUBHBIMH IS XapaKTEPUCTUKHA KOHKPETHOM
(PU3HUOIIOTUYECKON CUCTEMBI, HO ¢l1a00 HH(DOPMATUBHBIMU — ISl XapPAKTEPUCTUKU HH-
TErpabHOTO MCUXO0(PHU3UOIOTHYECKOTO COCTOSTHUS denoBeka. OTCYTCTBYIOMIAs JKECTKas
MpUBSI3Ka K paboTe 0JHOI (PU3NOIOTHUECKON CUCTEMBI y Ipouecca MB ronoBsl aenaer
3TOT MPOIECC UACATHHBIM UMEHHO IS XapaKTePUCTHKH MHTETPATIHHOTO MCUX0(hU3N-
OJIOTHYECKOIO COCTOSTHUS YEJIOBEKa, a 3HAYUT JIOMYCKAET BO3MOXKHOCTh AMATHOCTUKU
3a00JIeBaHMiA, IMEIONINX HETIOBTOPUMYIO CHMIITOMATHKY U H3MEHSIOINX OMOXUMUYe-
CKO€ COCTOSIHHE UEJIOBEKa.

Llenpio maHHOTO HMCCIETOBAaHUS SBISIETCS CHCTEMATH3AIMs NaHHBIX, aHAJN3 TIpe-
HMMYILIECTB U HEJOCTATKOB TEIEBU3MOHHBIX METOJIOB TEIEMEIULMHBI HA IPUMEPE JUar-
Hoctukn COVID-19 ¢ moMoIpio TeXHOJIOTHH BUOPON300paskeHUs M HCKYCCTBEHHOTO
MHTEJUIEKTA.

OCHOBbI TeneBM3NOHHbIX MEeTOA0B AMarHOCTUKU 3aboneBaHnin
npu aHanuMse MMKpPOBUOpaLuM rofioBbI YerioBeKa.
MpeAcMeHHbIN KOHTPOJb NOTOKAa Nogen

Tak xak TM Havamach HMEHHO C 00pabOTKH (HU3MOJOTHUECKUX CUTHaIOB DKI
(Einthoven, 1906), To moHnManue pa3paboTYMKaMK TEXHOJIOTHH BUOPOU300paKeHHS
MB ro50BBI KakK (hH3MOJOTHYECKOTO CHTHAA, IPUBENIO K CO3JAHUIO IEJIOT0 psa
TeXHUYECKUX perieHnil u metooB nuarHoctuku COVID-19 nmocne nayana nanaeMuu
1 Habopa CTaTHCTHUECKUX MaHHBIX 3a0oyeBmux COVID-19. IlepBonadansHo Oblia
MPEIITPUHSATA MOMBITKA AJITOPUTMHYECKOTO aHaIN3a JaHHBIX U HAXO0XKJICHUS OTIUYUN
B M3MEpPSAEMBIX MTOBeIeHIeCcKnX mapameTrpax manuenToB COVID-19 u xoHTpoasHOM
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rpymnsl (MunkuH, bo6pos, 2020). [IpeanoxeHHbI METOA OLIEHKH 37J0POBBSI, @ 3HAUNUT
1 BO3MOXKHOTO 3a00JIeBaHus, TIO OIIEHKE IECHHXPOHNU3AINH CUTHAIOB (DN3HOJIOTHIECKUX
cucteM ObLT pazpaboTaH emie 10 Hadana mangemun COVID-19 u Obl1 OCHOBaH Ha
pe3ynbTarax, MOJTy4YeHHBIX NMPU UCCIEIOBAaHUH IMUPKATHBIX PUTMOB MPH OHKOJIOTH-
yeckux 3a0oneBanmsx (bmank, brank, 2010). Ognako, i quarsoctuku COVID-19
MPe/ITI0KEHHBIA METOJT HE JIAJl MOJIOKUTEIBHOTO Pe3yibTaTa i HEOOX0IUMOM TOUHOCTH.
st Toro, yToOBI pa3o0paThCs B MIPUUMHAX 3TON HEYAaul HEOOX0ANMO YETKO IIOHUMATh
ocobeHHOCTH aHann3a MB rojoBel yenoBeka ¢ IOMOIIBIO TEXHOJIIOTHH BHOPOH300pa-
KEHUS WU IPYTOM TEXHOJIOIHU 00pabOTKH TEJIEBU3MOHHBIX N300paKeHNH.

[Ipu xoHTaKTHOM M3MepeHnr MB oCHOBOI TMarHOCTHKY 3a001€BaHUM ObUT CpaBHU-
TENBHBIA KOHTPOJIb CIEKTPOB MB B nuamazone 5—15 I'if KOHKPETHBIX MBI Y OOJIBHBIX
u 310poBbixX Jrozei (Yoshi et al., 1963; Popaxep, Muanara, 1969). TeneBuznoHHbIH
KOHTPOJIb aHAJIOTMYHBIX CTIEKTPOB MB royoBbl oka3zaics He CIMIIKOM HH()OpMaTHBEH
Y HECTAaOWJICH 110 CJICIYIOIIMM OOBCKTHUBHBIM MpUYrHAM. MB IICHHBIX MBI UHTE-
IPUPYIOTCS MPH ABMKEHUHU TSHKEIOr0 MEXaHUUECKOTO MPEeIMETa, KOTOPBIM SIBIISETCS
rojosa yenoBeka. Kpome Toro, kak g ykasain panee, MB royioBbI 4esoBeka 3aBUCST HE
TOJIBKO OT F€HEPALUH TeIIa, HO U (YHKLIMOHUPOBAHUS PA3JIMUHBIX (PU3NOJIOTMUECKUX
cucreM denoBeka. KoHTakTHbIN aHanu3 MB, koTopslii mpoBoaui Popaxep u simoHckue
HCCIIEIOBATENN C OMOIIBIO KOHTAKTHBIX aKCEJIIEPOMETPAX Ha IIOBEPXHOCTH TENa, U3-
Mepsi1 MB npakTiueckn 0e3bIHEPIUOHHO, B TO BpeMs KaK roJI0Ba YellOBeKa SIBISIETCS
HMHEPLHOHHBIM GUIBTPOM HU3KHX yacToT. KpoMe Toro, BBICOKOUaCTOTHAs BECTHOYJIO-
rpamMa MB rosoBsl uenoBeka, nosyyaemasi Kak €IMHbIM CUTHAN, aHAJIOTHYHBIN CUTHATY
KOHTaKTHOTO JTaTYMKa BHOpAITHH (aKceIepoMeTpa), IBIIeTCs GYHKITUEH KaK IITyMOBBIX
XapaKTEePUCTHUK TEJIIEBU3HOHHOTO H300paXEeHUsI, TAaK M Pe3yIbTaTOB CO3HATEIBHBIX ABU-
YKSHUI TOJIOBBI YEJIOBEKa, IIOTOMY HE CIIEAyeT OKUIATh IPSIMOTO IePeHOca Pe3yIbTaToB,
MOJYYEHHBIX C KOHTAKTHBIX AaTYMKOB BUOpALMii HAa TEJICBU3MOHHbBIE U3MEPEHHUS. 3aTO
TEJIEBU3NOHHBIE M3MepeHns MB roJoBbI Jat0T MPOCTPAHCTBEHHYIO KapTHHY (MaTpPHUILY)
BUOpaIMii, 4TO OBLTO HEBO3MOXKHO MOTYYHUTh [IPU KOHTAKTHOM aHAJIN3€ MbILIeYHbIX MB,
a UCTOJIb3YyEeMOE B TEXHOJOTHH BHOPOM300paKeHUsI HAKOIUICHHE MEKKaJIPOBOH pas-
HOCTH TO3BOJISIET MUHUMH3UPOBAThH BIUSHHUE IIYMOB U CO3HATEIBHBIX IBI)KCHUH Ha
nosrydaemsble xapakrepuctuku MB (Munkun, 2007; 2020).

Pa3paboTuuKy TEXHOIOTUH BUOPOU300pAKEHHS YCIEITHO aHATM3UPOBAIIN 3MOLIHO-
HaJIbHOE COCTOSIHME YeNIOBEKa C IOMOIIBIO MPOTrPaMMHOI 00pabOTKH TEIEBU3HOHHOTO
CUTHAJIA C pa3NYHBIX yCTpoiicTB (MuHkuH, Llenyiiko, 2014), chopmynrpoBaB OCHOB-
HbIC IPUHIUITBI U3MEPEHHSI SMOLHIA, ICUXO(PUIUOIOTHICCKUX XapaKTEPUCTHK U T10-
BEJCHUYECKUX MapaMeTpOB, KOTOPBIE [TOCTAPAIUCh NCIOIB30BaTh AJISI MEAUIIMHCKOMN
nuarHocTuku. CTaHaapTHBIM TpeOOBAHUEM K UCTIONIB3YEMOH TENIEBU3MOHHOM cucTeMe
SIBJIIETCS] MAKCHMAJIbHO BO3MOKHOE BIIMCAHUE T'OJIOBBI YEJIOBEKA B TEJIEBU3MOHHBII
Kajap, o0ecrneunBaroee MUKPOHHYI0 TOYHOCTh M3MEPEHHUs NepeMelieHnil. beuio
YCTaHOBJICHO, YTO ISl yCTOHYMBON (PMKCALIMM MUKPOHHBIX MEPEMELICHUH I'0J0BbI
(iua) yenoBeka M300pa)keHUE TOJIOBBI Ha (OTONMPUEMHHUKE JOJKHO COCTABIATH
He meree 300 asemeHTOB (hoTonprueMHNKA 110 Topu3oHTaMH (MuakuH, 2007). st
3TOTO JOCTAaTOYHO MMEeTh GopMmaT kaapa 640x480 mpu MOJHOM BIHCAHUU T'OJOBBI
gejoBeka B Kaap 1o Beptukaie. CoOOCTBEHHBIC BPEMEHHBIC IITYMBI ()OTOTIPHEMHUKA
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1 BCEH TENEeBU3MOHHOW CHCTEMBI JOJDKHBI OBITh MHHUMAIbHBI M HE MPEBBILIATDH
0,1 6ut/c. OTHOIIEHUE CUTHAJI-IIYM SIBJISIETCSI OJHUM M3 OCHOBHBIX XapaKTEPUCTUK
(OTONMPUEMHHUKOB U TEIEBU3MOHHBIX CUCTEM IPU aHATIH3€ OMOMEIMLIUHCKOW HH(OP-
manuu u3 Buzeo (Verkruysse et al., 2008; Wu et al., 2012). [ToaToMy s He cliy4aitHO
VA0 BaXKHOE BHUMAHUE TEXHUUECKUM MOAPOOHOCTSM HOTYUCHHUS TEICBU3HOHHON
nHpopMauu o MB T010BBI, Tak Kak MPaBHILHOE U3BIICUCHHE (PUZNOIOTUYECKOTO
CUTHAJIA SIBJISICTCS OCHOBOM TOYHOCTH IOCJICAYIOIIEH MEIULIUHCKON THArHOCTHKH.
HccnenyeMblii 4eI0BeK MPH U3MEPEHUH JIOJDKEH HAXOJUTCS B KBA3HUCTAIIMOHAPHOM
COCTOSIHMH, T. €. CTOATH WJIN CUJETh HAa OJJHOM MECTE, TaK KaK IBMKCHUE MU X0b0a
HEBOCIPOU3BOIUMO MEHSIOT aJTOPUTM pabOThI BECTHOYISIPHON CUCTEMBI. BaxkHBIM
TpeOOBaHMEM K TEJIEBU3MOHHOM CHCTEME SIBIIsIETCS o0eciieueHre CTaOUIbHOM 4aCTOThI
KaJpoB He MeHee 30 K/C MpHW TOTyYEeHUH MOTOKOBOI'O BHUIEO 0€3 CKAaTHA, TaK KaK
mo0oe ckaThe BUACO TPO3UT morepelt mHPpopmanmu o MB. Haxoxaenune mocto-
POHHUX IIIOJIEH B KaJpe 3alpelieHo, TaK KaK BBIJEICHUE UCCIEAYEMOro 00beKTa OT
MMOCTOPOHHUX TpeOyeT OOJbIIeH MPON3BOAUTENFHOCTH HcToNb3yemoro [10 u BHOCHT
JIOTIOJTHUTENbHBIC TIOTPEITHOCTH B pe3ysibTaT. OCBEHIEHHOCTH JIUIIA YeI0BeKa JTOJDKHA
OBITH PAaBHOMEPHOH M CTAOMIHLHOW BO BPEMEHH, TaK KaK HECTAOMILHOCTh OCBEIICH-
HOCTH BOCIIPUHUMAETCSl TEXHOJOTHEH BUOPOM300paXKeHUS! KaK JTOTOJHUTEIbHAS
BuOpanus. Mcnonp3yemas nis momydeHus] H300pa’keHUsl TEJIEBU3HOHHAs KaMmepa
JOJKHA OBITH )KECTKO 3aKperuieHa Ha 00beKTe, He MMEIOIeM COOCTBEHHBIX BUOpALUH.
KowMmproTep mimm ycTpoicTBO 00pabOTKH HE JOIHKHO UMETh OTPAaHUUYEHUH 110 3arpy3Ke
nporeccopa npu 06paboTke BUACON300paKEeHUsI IPOrPaMMO AUATHOCTUKH, OOBIYHO
peKoMeHyeTCs UMETh 3arpy3Ky mporeccopa He 6onee 50% mpu paboTe mporpaMmsbI
JMarHOCTUKU B PEKHUME PeajJbHOr0 BPEMEHH.

BrinonHenue puBeICHHBIX TPeOOBaHMIA, 8 TAKXKE HCIIOIB30BAHUE TIPE/IBAPUTEIHHO
00y4eHHOro ucKyccTBeHHOro nHTeiviekta (UMW) nst onpenenenus BeposiTHocTH 3a0071€-
BaHus (MuHkrH, AKUMOB, 2022) O3BOJMIIO MPOBOJAUTH AUCTAHITMOHHYIO TIOTOKOBYIO
muarnoctuky COVID-19 npu Haxox1eHuH YyenoBeka nepes kamepoil (puc. 1) B reueHne
5-20 cexkyHna ¢ TOYHOCTBIO TpuMepHO 90-95% (AxkumoB u nip., 2022), 9TO CpaBHUMO
¢ TouHocThro Onoxumudeckux (I1L[P) metonos. [ns sdhdexTuBHOTO MpEeaCMEHHOTO
OCCKOHTAKTHOT'O KOHTPOJISI HETIPEPHIBHOTO MOTOKA Jito el Ha quarnoctuky COVID-19
OKa3aJIUCh BaKHBIMH T€ € MPUHLUIIBI, HCIIOJIb3yEeMble B OMOMETPUYECKUX CHCTEMAax
uaeHTUGUKAMH (IPOU3BOIUTENLHOCTE cucTeMbl, omnOkn FAR/FRR, ycnosus us-
MEpPEHUs1), KOTOpbIe OOBIYHO HE CTOJIb 3HAYMMBbI NPH JIAOOPATOPHBIX METULMHCKUX
WCCIIETOBAHUSAX.

OOpatum BHHUMaHHe, YTO NPUBEACHHAsI HA pUCYHKe 1 cxeMa TeJleBU3MOHHON Ana-
THOCTHKH JIOTyCKAeT pa3jM4yHbIe TOJKOBAaHUS B MPUHAAJICKHOCTH JaHHOT'O METOJa
nuarHoctuku K TM cornacHo onpenenenuto, nannomy BO3. PaccTosiHre B HECKOIBKO
METPOB MEKIY HCCIEIYEMbIM YeJIOBEKOM U TEJIEBU3MOHHOM KaMepol MM KOMIIbIOTe-
POM TEOPETUUECKH MOKHO Ha3BaTh KPUTHUECKUM (HaKTOPOM, TaK KaK OHO IIPEISTCTBYET
3apakeHu1o nepconana. OHako, B OOJIBIIMHCTBE PHUBEICHHBIX TpuMepoB (BO3, 2012),
BO3 monnMaet moj KpUTHISCKUM — OOJBIIMNE PACcCTOSHUS, KOTJa Bpad M IMAIHCHT
pacrmosiaratoTcsi 1ajueKko Jpyr OT Apyra W HEMOCPEICTBEHHBIM KOHTAKT MEKIY HUMHU
6e3 cpenctB UKT dhm3mdecku HEBO3MOXKEH.
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Puc. 1. Cxema menegu3uoHHOU duazHOCMuUKU rnomoka nodel
npu npedcmeHHOM KoHmpose Ha COVID-19

Ha moii B3ru1s11, NpUBEICHHBIN TEIEBU3NOHHBIN METOA AUArHOCTUKU a0COIIOTHO
COOTBETCTBYET MOHATHIO TM, Tak Kak OykBaiabHO TM — 3TO OKa3aHHE MEIUIIMHCKUX
YCIIyT Ha PAacCTOSIHUM, a BEJIMYMHA 3TOI'0 PACCTOSHUS 0COOOr0 3HAUYCHUSI HE HMEeT.
Kax nmoxazano B pabore (Munkun, AkumoB, 2022) ais yCKOpeHHUS KOHTPOJS BO3-
MOKHO CHMKCHHE BPEMEHHU AMArHOCTUKHU [0 5 CEKyHJI, €CTECTBEHHO, YTO TOYHOCTb
nuarnoctukn COVID-19 mpu 3TOM yMeHbIIIaeTcs, 4T0 MOKET ObITh KOMIIEHCHPOBAHO
C MOMOIIBI0 MHOTOCTYIIEHYaTOTO KOHTPOJIS,, HAPUMED TOJIBKO JUIS JTFOJICH HMEIOIINX
MOJIOKUTEIBHBIN pe3ynbTar AuarHoctuku Ha COVID-19. BeposaTHocTh ommOKky 4yB-
CTBHUTEJIBHOCTHU U CHEUN(UIHOCTH JAHHOTO METOa IPUMEPHO OMHAKOBBI (MUHKUH,
AxuMoB, 2022), B TO BpeMsi KaK pacrpeeiieHHue 30pOBBIX K 3a00JIEBIIUM OOBIYHO
3HAYUTEIHHO CMEILEHO B CTOPOHY 3/I0POBBIX, IO3TOMY OIIMOKU AUAarHOCTHUKU UMEH-
HO 3JI0POBBIX JIFOJIeil OyAyT OOJIbIlle BIUSATH HA IPOU3BOAUTEIBHOCTh PUBEICHHON
Ha pucyHke 1 cuctemsl auarHocTuku. C Opyroil CTOPOHBI, JOXKHOOTPHULATEIbHBIN
pe3yNbTaT OMMOKHU MPOMycKa OONBHOTO YellOBeKa Bceryia 0ojiee KpUTHYCH C TOYKH
3peHHs] KOHTPOJIA, IO3TOMY, MIMEHHO MCXOAs U3 Ba)KHOCTU COOTHOLIEHUS IPOU3BO-
JUTENbHOCTH/0OMMOKa, clieAyeT BHIOUpaTh KOHKPETHBIC 3HAUYCHUS MPH YCTaHOBIIE-
HHUH TIOPOTOB JUArHOCTUKH B CHCTeMe, aHainorndHo ommokam FAR/FRR B mro0oit
OMOMETPUYECKOH CHCTEME.
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Ocob6eHHOCTU MeaAULIMHCKON caMoAuarHoCTUKU

Bce tpeboBanus, copMyInpOBaHHBIC paHEe AJS TEIEBU3HMOHHBIX CUCTEM I1OTO-
KOBOH TUarHOCTHKH, CIIPABE/UIMBBI U I TEIEBU3MOHHONW CaMOJMarHOCTHKH, CXeMa
KoTopo#i ¢ ucnonp3oBanreM 1K u Beb6 kameps! puBeieHa Ha pUCYHKE 2.

CxeMma caMOIMarHOCTHKH SIBIISIETCS] JOCTATOYHO MPUBBIYHON /11 nosb3oBaresneil [1K,
TaK KaKk OHa He OTIMYAeTCs OT CTaHJAPTHOW paboThl, MOJIB30BaTElNb 3aIyCKaeT Ipo-
rpammy auarHoctuku CovidSs (MunkuH, AKumMoB, 2022) 1 HETIOABUKHO CHIIUT OKOJIO
20 cexyHJ HalIpOTHB BeO KaMephl, KOHTPOIHUPYS N300paKEHIE CBOETO JINIA Ha IKPaHe
MOHHUTOPA. Pe3ybpTaT TMarHOCTHKH MOSIBIISICTCS Cpa3y Mociie TECTUPOBAHUSA U MOKHO
MPOTECTHPOBATH Ce0s1 HECKOIBKO pa3 yTOObI yOeUThCS B CTAOMIILHOCTH TOITy4aeMOTO
pesyabTarta.

AN et § LA e G WA Vel R - @0
o Gee g Aten oy

BEEIO00O 2D ..

Puc. 2. [NonoxeHue ucrsimyemoeo rpu camMomecmupo8aHuuU U 3anucu eudeo
omHocumernbHO 8eb kamepbl U pacrofioxXeHuUe fuya Ha MoHUmope 8 uHmepcghelice
npoepammbi Covid5s

KoppekTHas cxema caMOIMarHOCTHKHU C IPUMEHEHHUEM MOOMJIBHBIX yCTPOMICTB
NpUBe/eHa Ha PUCYHKE 3 U MaJlo YeM OTAMYaeTcs OT pucyHka 2. OcOOEHHOCTb TeJIeBHU-
3MOHHOM CaMOAMAarHOCTHKH, POBOTUMON Ha MOOMIIHHBIX YCTPOHCTBAX, 3AKITFOTAFOTCS
B TOM, YTO I10JIb30BaTEIN MOOMIIBHBIX YCTPONCTB HE MPUBBIKIN K )KECTKON (PUKCALUU
MOOWMJIBHBIX TeJe(OHOB U, B OOJIBITUHCTBE CBOEM, IIBITAIOTCS MPOBOIUTH CAMOJHAr-
HOCTHUKY, AepiKa TeJaeoH B pyke. JTa ommnOKa SBISIETCS caMOi pacpOoCTpaHEHHOMH
JUIs TTIoJIb30BaTesneit MoominbpHON Bepcuu CovidSs, T. K. ABMKEHUS PyKH 3HAYNTEIHHO
npeBocxoaAT MB rosioBsl yenoBeka U pe3yJbTaT JUArHOCTUKU HOCHUT CIy4alHBIN
XapaxTep.

Heo6xoaumo o6paTtuTh BHUMaHKE, YTO CTYJ, HA KOTOPOM CHJIUT UCCIIELyeMBbIi de-
JIOBEK Ipy aHanm3e MB, nomkeH ObITh He BpAIAIOIIMCS, @ (PUKCHPOBAHO CTOSIIIMM Ha
MOJIy, TaK KAaK BPALLAIOLIUICS CTYJI BHOCHUT ONpee/IeHHbIE HCKaKEeHUS B Pa0OTY BECTHU-
OyJISIPHOM CHCTEMBI YeIOBEeKa H MOJKET 3HAYMTENILHO YBEIHMYUTh OITHOKH UATHOCTHKH.
[Iporpamma muarsoctukn COVID-19, ycraHoBieHHas Ha MOOWIIBHBIN Tene(oH, MOXKET
paboTaTh MeJIeHHEee KOMIIBIOTEPHOM, €CIIH MOIIHOCTh MTPOIIeCCOpa MOOMIBHOTO Teje-
(oHa He M03BOJISET BECTH AUATHOCTHKY B PEKHME PEalbHOTO BPEMEHH, TO IporpaMmma
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JUAarHOCTHKY NEPEKITI0YAETC Ha 3alKiCh BUJEO U €T0 MOCIEAYIOUIYI0 TUarHOCTHKY,
BpeMs KOTOPOH 3aBHCUT OT MOIIHOCTH Ipoueccopa Tenedona. Tak Kak i caMoIu-
arHOCTUKM BPEMs TECTUPOBAHUS HE SIBJISIETCSl CTOJIb 3HAYMMBIM (DAaKTOPOM KaK IIpH
MOTOKOBOMH JIMarHOCTUKE, TO MOOMIIbHASI TPOTPaMMa CaMOIUarHOCTHKH HACTPOSHA Ha
MaKCHMAaJIbHYIO TOYHOCTh, @ HE HA MUHMMaJIbHOE BPEMsI TECTUPOBAHMSI.

XapaKTEepUCTUKH TEIICBU3MOHHON KamMepbl MOOMIIBHOTO Telie()OHA HECKOIBKO OT-
nuyatotest oT Be6 uiu [P xamep, ncnoiabp3yeMbIX MPH KOMIBIOTEPHON JTHArHOCTHUKE,
M03TOMY ormpeaenseMas BenuduHa BepositHocTn COVID-19 npu ogHOBpeMeHHOMN
JUAarHOCTHKE YEJIOBEKAa Pa3HbIMH METOJaMH MOXKET HECKOJIbKO Pa3iIuyaThbCsl MpPU
KOMIIBIOTEPHON M MOOHMJIBHON TMarHOCTUKE, IIPH 3TOM OCHOBHOMW pe3ylbTaT OOJIeH-
3/10POB JIOJKEH COBIAAATh.

159 mQG -

FPS=14,2/10,0 N=25 480x736
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1=5.0

1] (o] <

Puc. 3. [NonoxeHue ucrbimyemo20 rnpu caMomecmupo8aHuU U 3anucu eudeo
omHocumesibHO MobusnbHO20 ycmpolicmea U pacronoxeHue auya Ha MoHUmope
8 uHmepagelice npoepammbi Covid5s

IIpakTrka UCMOIB30BaHUS JUATHOCTUYECKUX MPOrpaMM Ha OCHOBE KOHTposisi MB
TOJIOBBI YeJIOBEKa MOKa3ala, 4To KpoMe HEOOXO0AMMOCTH MEXaHHIECKOH (DPHKCAIMH Teje-
(hoHa HETTOATOTOBIICHHBIM ITOJHF30BATEISIM CII0KHO 00ECTICUNTH BHITIOIHEHUE U IPYTHX
TpeOOBaHMI TEXHOJIOTHH BUOPOM300paKeHHSI, B YACTHOCTH, OTCYTCTBHE MTOCTOPOHHHUX
JO7IeH B Kaape, paBHOMEPHOCTh M CTAOMIBHOCTh OCBEIIEHHOCTH JINIA | T. 1. [loaTomy
MOJI30BATEIHN [IPOTPaMM 4acTo 00palIaIiCh B MOJAEPKKY C Pa3IUIHBIMUA BOIPOCAMHU
1 OBIJIO IPUHATO pelIeHne pazpadoraTsk HOBYIO Bepcuio 110, B KoTopoii rccieoBaHeM
MalMeHTa PYKOBOAMUT CIIELUAIUCT B X0/1€ TEICKOHPEPEHIIHH.
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Ocob6eHHOCTU MeaANLIMHCKON AUarHOCTUKHU
npu npoBeaeHNn TenieKoHdepeHUum

PazpaboTannbie Texunyeckue penrenus auarnoctuku COVID-19 B pexxume TenekoH-
(hepeHITH TTO3BOJISIIOT TTOJTY9aTh HHpOpMaIuio o MB ro0oBsI coOeceTHUKA U TIOJTHO-
CTBIO COOTBETCTBYIOT TeKyIlleMy onpeaeneHuto TM, nannom BO3. Onnako, Tak Kak Bce
TPH OIHCAHHBIX METOA TEJICBU3MOHHON JMATHOCTUKY HE Pa3IHUarOTCsl MEKIY CO00M
MMEHHO CII0COO0M TIOTyueHHs OMOMETPUUECKON HH(POPMAIHH, TO, KOHEUHO, YKa3aHHBIC
METO/Ibl TEJIEBU3MOHHON AMArHOCTUKHU CIIETyET OTHOCUTH K TM.

psymaker.com
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Puc. 4. CmpykmypHasi cxema pabomesl npogpammbi VibraMed+ ¢ ucnonb3oeaHuem
STUN/TURN cepsepos u cueHanbHo2o cepsepa Psymaker 0nsi ycmaHo8KU ornmumarsHOU
Mapuwpymu3sayuu Mexoy macmep KoMrbromepom (Jokmop) u uHmepHem-ycmpoulcmeamu

none3oeamenell (MayueHm)

Pa3surne coppemennsix KT, B yacTHOCTH, pa3paboTaHHbBIII KOMMYHHUKAIIMOHHBIN
nmpoekt WebRTC (real time communication) o3BoJII€T B pealbHOM BPEMEHU OCY-
HIECTBIATH MPSAMYI0O KOMMYHUKAILIMIO MEKIY JABYMS NMPOU3BOJIBHBIMU YCTPOICTBAMH,
MoJIKIIt0YeHHBIMU K ceTh MHTepHeT. [Ipruem mpoext WebRTC npeanasnaueH nMeHHO
JUTS TIepeiadyl MOTOKOBBIX JIAHHBIX, U4TO Xopolio coracyercst ¢ TM (Antunes et al.,
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2016) u Texnonorueit BuOpouzodpaxenus (Munkun, 2007; 2020), anus KOTOpoit 00-
paboTKa MOTOKOBOTO BHIE0 O€3 CXKATHS SABJSETCS OJTHUM M3 OCHOBHBIX TPEOOBAHHMIA.
B cxeme nucTaHIIMOHHOW AMATHOCTUKY, TIPUBEJICHHON Ha pUCYHKE 4, Bpay 3aIycKaeT
JMArHOCTHKY MAIMEeHTa U BUJUT PE3yJIbTaT IUArHOCTUKH HA CBOEM KOMITBIOTEpE B OT-
JISJIBHOM TIPOTPAaMMHOM OKHE, MAIUEHT MPH 3TOM BHIUT TOJBKO Bpava W OO0IIaeTcs
C HUM B peXUMe OOBIUHOM BH/ICOKOH(EPEHIINH.

3HAYUTETHHBIM MTPEUMYIIECTBOM TEICKOMMYHHUKAIIMOHHOTO OOIIEHHS MEXy Bpa-
YOM W MAIMEHTOM SBIISICTCS BO3MOKHOCTH MOJCKAa3KH MAIUEHTY ONTUMAIIbHBIX YCIIO-
BHH U TIPEOCTABIICHUS BUe0 MH(OpMAIMK B TMArHOCTUYECKYI0 00paboTky. Ecimn
Bpay 3aMeyaeT, YTO MaIMeHT IJI0XO0 OCBEIeH, CHIUT Ha BPaIaloIeMcsl CTyJIe, U €T
MOOMIJIBHOE YCTPOMCTBO TIEPEMEIIACTCs, TO OH MOXKET ITOJICKA3aTh MAIMEeHTY POCThIS
JCHCTBUS, KOTOPBIE MO3BOJISIT YCTPAHUTD sSIBHBIE HapyIIeHus. bomnee Toro, y mamuenra,
HCCIIeyeMoro B pexumMe BuneokoHpepernnu WebRTC, HeT HeoOX0IMMOCTH yCcTaHaB-
nuBaTh crienpanbHoe [10 Ha cBoe yCTpoiicTBO, OH 00IIAaeTCs MO CCHUTKE B ITPONU3BOIBHOM
Opaysepe. A Bpad Ipy TaKOM OOIIIEHUH HE TOJBKO BUANT MAIMEHTa U OeceayeT ¢ HuM, HO
U MoTy4yaeT OMOMETUIUHCKYI0 HHPOPMAIHIO B OT/ACIFHOM MPOrPAMMHOM OKHE U MOYKET
MIPOBECTH JUATHOCTUKY TarenTa, Hanpumep Ha COVID-19, He BBIXOAS U3 CBOETO Ka-
OuHeTa, 1aKe ecli MalUeHT HAXOANTCS 3a ThICSYN KMJIOMETPOB OT Bpaya, He HCIONb3Ys
IIPH 3TOM HUKAKHUX JOTOJTHUTEHFHBIX MEAUIIMHCKUX yCTpoicTB. IIpu aToM y manmenTa
OTCYTCTBYET HEOOXOAUMOCTh OIKITIOUATh IOTIOJIHUTEIBHBIE YCTPOMCTBA IS CBOEH JjHa-
rHoctukn (OKT', AJl, TepmomeTp), MB romoBs! demoBeka, mepeaaBaeMas MOTOKOBBIM
BUJICO Ha KOMITBIOTEPE Bpaya, COACPKUT OIPOMHOE KOJIMYECTBO HH(pOpMAIMU O paboTte
MIPAKTUIECKH BCEX (PH3MOIIOTHUECKIX CHCTEM U OPTaHOB YEIOBEKa.

Bupeo nsobpaxeHne kKak OCHOBHOM UCTOYHUK JaHHbIX
OnA MegUUUHCKOW ANarHoCTUKKU

OcHoBHbIMY 331auamu TM siBIIsieTCs IpeoioieHne reorpaduueckux 0apbepoB U pac-
IIMpeHne J0CTyna K MeanHcKknM yeayram (BO3, 2012). Copemennoe pazsutne MKT
OCHOBAHO Ha WCIOJB30BaHUE BUICO M300pKEHHS, TaK KaK BHUJICO OOIIEHHUE SBISCTCS
MPSIMBIM aHAJIOTOM JKUBOT'O OOIICHHMS JIJIS TIOJIb30BaTeNeH, pas3ie/ieHHbIX Teorpaduye-
ckumu 6apbepamu. [Tpu aToM Buzieo nH(OpMAIHS SIBISETCS OECKOHEYHBIM HCTOYHUKOM
MEUIUHCKON nH(popMaluu 0 denoBeke (AKUMOB U Jip., 2022). MB conepkat undop-
MaIHI0, KOTOPYIO MEIUIIMHCKIE paOOTHUKH MTPUBBIKITN MTOYYaTh U3 OTACIBHBIX (PU3H0-
JIOTHYECKHUX CUTHAIIOB, TakuX Kak DKI', OMI', O9I', Y31, MPT. KoneuHo, u3BjicueHue
MIPUBBIYHON MEAMIIMHCKOW WH(POPMAIINN M3 BUICOM300pKEHUS SBISICTCS HE COBCEM
MPOCTOH 3a/1auel, MOX0XKeH Ha ToObIYy 30J10Ta U3 TIOPOJIBI U TPEOYIOIIel MPOBEICHUS
3HAYUTENHFHOTO 00beMa mccienoBanuid. [IprueM BO3MOXKHO TPOBOJAWTH W3BIICYEHHE
MEIMIIMHCKON MH(OPMALIUU U3 BHUJICO HE TOJILKO TEXHOJIOTUEH BUOPOM300pakKECHUS,
HO ¥ JIPYTUMH TE€XHOJOTHSIMH, HAPUMEpP aHAIM3HUPYs IBET JIMIa MalHeHTa 3a CYeT
HACBIIIEHHOCTH KPOBU KUCIOpoioM U (oToruieruzmorpaduu (Verkruysse et al., 2008;
Wuetal., 2012; Viejo et al., 2018). KonmmgecTBo my0mmkartuii o ucnonb3oBannto M mpu
aHaJIM3e BUJICO IMOTOKA JIUI[A YETIOBEKa JIJIsl MEAUIIUHCKON TUarHOCTHKH YBEITHYUBACTCS
skcroHeHIManpHO ¢ 2013 roma (Qiang et al., 2022; Ouyang et al., 2020). OCHOBHBEIMH
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HanpaBJICHUSAMH MEAULMHCKON TUArHOCTUKH MO N300PaKEHUIO JIMLIA SIBIISIETCS Paco3-
HaBaHue BeIpakeHus yma (Jin et al., 2020) u aHAIN3 TBHKCHUS.

[Ipn Bcex o4eBMAHBIX NMPEUMYILIECTBAX BHUEO AMArHOCTUKM Mo MB muma ueno-
BeKa clielyeT 0OpaTHTh BHUMaHHUE M Ha CYIIECTBYIOUIME MPOOJIEMBbI, KOTOPBIE HOCST
MPUHIIMITAATBHBIA XapaKTep U UX He cieayeT HeaoorneHuBatb. OMHON U3 OCHOBHBIX
npoOJieM TUarHOCTHKY 110 MB ITHIIa Witk rOJIOBBI SIBISIETCSI MHOTO(AKTOPHOCTD BIUSTHUS
Ha 3TOT MPOIIECC Pa3IMYHBIX (GU3UOJIOTHUECKUX TMporeccoB. To, 4To ObUIO yKa3aHO
B MPEIUCIOBUY KaK IpeumyiiecTBo MB u To, uto MB 3a cuer MHOTOQYHKIIHOHAITB-
HOW TIPUPOJIBI TIO3BOJISIET BBIABIATE MPAKTUYECKH MPOU3BOJILHOE 3a00JI€BaHUE OTHO-
BPEMEHHO SBJISETCS U HEJOCTAaTKOM, TaK Kak MHOT'He 3a00JeBaHMs MOTYT OKa3bIBaTh
CXOJIHBIE BJIMSHUS Ha Tiporiecc MB royoBsl 1 HE0OX0AMMa 3HAYUTENbHAS CTATUCTHKA
JUIsl BBISIBJICHUS] 3HAYMMBIX MTPH3HAKOB 3a0oneBanus. Kak ObUIO MOKa3aHo B paboTax
(AxumoB, MunkuH, 2021; Munkun, Kocenkos, 2021) cpeanne 3HaUYeHUS TTOBE/ICH-
YecKUX MapaMeTpoB, omnpeenseMble 1o MB roioBbl, MpakTHUECKH HE pa3inyaroTcs
Yy KOHTpOJibHOU rpynnbl ¥ nanueHToB COVID-19 u He 1aroT BO3MOKHOCTH AUATHOCTHU-
poBatb 3a0oseBanue 0e3 npuMeHeHus: o0ydenHoro M. CienoBaTenbHO, H3MEHEHHUS
xapaktepa MB, mpucymne Kax/10My KOHKPETHOMY 3a00JIEBaHUIO, SBIISIOTCS COBCEM
HE3HAYUTEIBHBIMH U X TPAKTHYECKH HEBO3MOKHO (POPMAIbHO alrOPUTMU3UPOBATS.
B 10 Bpems kak coBpeMeHHas MEAWIIMHA MTPUBHIKIA IMEHHO K ITPO3PAYHOIN TPUBSA3KE
W3BECTHBIX OMOJIOTHYECKHUX MapaMeTPOB M yCTAHOBJICHHIO HOPM Ha OMOJIOTHYECKHUE
napaMmeTphl, a Hermpo3payHocTh perieHnid MM co3maeT N0noaHUTENbHbIE CI0KHOCTH
B MEJMIIMHCKHUX NpuMeHenusx (MBanosa, 2021).

Hpyroii mpobiaeMoil BUACO AUATHOCTUKH 110 MB ymita gemoBeka SBISETCS BBICO-
Kasi '3MEHUNBOCTD MMOBEACHUYECKUX MMapaMeTPOB, 3aBUCSIAs OT MHOXKECTBA BHELTHUX
¢akropos. IlepBrie nccien0BaHNs N3MEHUYNBOCTH MMapamMeTpoB MB oT MeaUIIMHCKHX
npenaparoB ObUIM NMPOBEICHBI NepBOOTKphIBaTeneM MB Popaxepom u simoHCKUMEU
WCCIIEIOBATESIMU B CepeNHE MPOILIOro BeKa. bbuia ycTaHOBIEHA 3aBUCHMOCTD HYa-
CTOTHI M aMIUIUTY 16l MB Tipu mpuemMe aHeCTeTUKOB, TPaHKBHIIN3ATOPOB, PEIIAKCAHTOB,
MIPOTUBOSMIIENITHYECKUX TPETapaToB M MPOYMX JIEKapCTBEHHBIX mpemnapatos (Popaxep,
Wnanara, 1969; Sugano, 1957). Bo Bpems cBoero 3abonesanus COVID-19 (aBryct
2022, npeobnanaromiuii BapuaHt Bupyca BA.2.75) st mocrapaics ucciieioBaTh BIUSHUAC
JIETKUX HEMEIMKAMEHTO3HBIX BO3JIEHCTBHUH (Uail ¢ BApEHBEM W3 YEPHON CMOPOJIMHBI,
MoJIOCKaHue ropia cojoi) Ha MB ¢ momoripio nporpamMmel quarnoctuku CovidSs
(Munkus, Kocenkos, 2021), opraHn30BaHHON 110 CXeMe, IIPUBEACHHON Ha PUCYHKE 2.
3aboneBaHue MPOTEKANIO y MEHs B JIETKOH, MPaKTUYECKH, OECCUMITOMHON (opme,
MO3TOMY JICKApPCTBEHHBIE TpeTapaThl JUIs JICYCHHs S He MPUHUMAN, M eciu Obl He
peryJisipHble TECTUPOBAHMS IPOrPAMMON TUCTAHIMOHHON JUArHOCTUKH, IOKA3aBIIEH
BBICOKYI0 BepositHocTh COVID-19, 1o g ckopee Bcero He oOpaTwii ObI BHUMaHUS Ha
JeTKyto 00J1b B ropiie U HeOoubIIoi HacMopk. Ho mporpaMma nokasbiBaia BEICOKHN
ypoBeHb BepostHocTn COVID-19 (P=0,7-0,99), u g pemni Je9nThCs JOMAITHUMHA
CpeACTBaMH M BBIIIUTH 00JbIIYI0 KPYkKY (0,5 1) ropsiuero yasi ¢ BApeHbEM YEpHOU
CMOpOUHBL. Yepes3 5 MUHYT MMOcIe BRITUTOTO Yast sl CHOBA MPOBEJ CAMOAHATrHOCTUKY
COVID-19, u nporpaMma rokasaiia oTcyTcTBue 3ad0oneBanus (BepostHocts COVID-19
P=0,1). CyOnekTuBHas OICHKA CAMOYYBCTBHS TOXKE HECKOIBKO YIyUITHIACH TTOCTIE
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Yasi C BapeHbeM, O0JIb B TOpJie MPOILIa ¥ HACMOPK Mpekpatuics. OQHaKo yepes3 yac
ocyie 4asi CaMOYyBCTBHE BEPHYJIOCH K MPEXKHEMY COCTOSHUIO, U Tiporpamma CovidSs
CTaJla ONATh MOKa3bIBaTh BBICOKYIO BeposaATHOCTh COVID-19. Ha cnenyrommii neHs
s TIOBTOPHJI UCCIIEIOBAHHE TOJIHKO BHEITHUM (PAKTOPOM BMECTO Hast OBLIO MOJIOCKaHNE
ropia cozoii (NaHCO;). Pesynbrar 6611 IPUMEPHO aHAJIOTMYHBIM MPE/BITYLIEMY, TOIb-
KO pa3HuIa B u3MeHeHnu sepositHocth COVID-19 6pu1a uyTh MeHee 3aMeTHa, 1mociie
nonockanus BepoarHocts COVID-19 P=0,3 (mpu BepositHocTu P Hike 0,5 pesynbrat
muarnoctuku Ha COVID-19 roBoput 06 oTcyTcTBHM 3a00jeBaHus). B 3TOT e eHb
st caenan TP tectupoanune Ha COVID-19 u noayuyun nojioKUTENbHbBIN Pe3ynbTar.
EctecTBeHHO, uTO 3a00J1€BaHUe HUKY 1A HE AEJIOCh B TEUEHHUE Yaca Tociie das (1ooc-
KaHus), HO iporpamma auarnoctuku COVID-19, co3nannas Ha ocHOoBe KOHTpoJst MB,
MoKazaja ero OTCyTCTBHE, Tak Kak mapaMmerpsl MB Ha HekoTopoe BpeMs mocie BO3-
NeMCTBUS yKa3aHHBIX (PaKTOPOB MPHUILUIA B HOPMY. MOXKHO MPOAOIIKUTE IUCKYCCUU
0 TOM, SIBJISIETCSI BBICOKAs! UyBCTBUTEIBLHOCTD K BHEIIHUM (PAKTOpaM MPEUMYIIECTBOM
WM HEAOCTATKOM METOOB TMAarHOCTUKH 3a00J1eBaHM Ha OCHOBE aHanu3a MB, Ho He-
COMHEHHBIM SIBJISIETCS] UMEHHO BBICOKasi YyBCTBUTENBbHOCTH MB K BHEIITHUM (akTopam
1 ee HeOOXOOMMO YUMUTBIBATh NPU MEAMLMHCKON cepTudukanuu Meronos. Cuenyer
OTMETHUTbh, YTO M TpaJUIMOHHBIE OnMoxumudeckue metoasl [1L[P tectupoBanus Ha
COVID-19 comeprkaT OOIIMPHEIN MepedeHb OTPAHNYCHUNA Ha TO, YTO HEJIB3sI JeIaTh
B TEUEHHE HECKOJBKUX 4acoB N0 mpoBeaeHus: rectuposanus (Ilerpos u ap., 2022),
Oojee TOTo MCCIeAOBaHNA MOKa3bBatoT mpakTuaecku 100% I0XKHOOTpUIIATENbHBII
pesyabtaT [1LP TecTupoBaHus MpoBOJMMOro B TE€YEHHE BPEMEHH JI0 OJJHOTO Yaca 1oce
[IpueMa ropsiuuX WM aJIKOIOJIbHBIX HAIUTKOB. TO €cTh, HE clleAyeT CUUTaTh BHICO-
KYI0 H3MEHYUBOCTD pe3ynbTaTtoB TecTupoBanus Ha COVID-19 ot BHemHHUX (haKkTOPOB,
MpHUCYIIEH TOIBKO MeTo/1aM KOHTpoJsi MB, 3T0 ckopee Bcero cBoicTBa OONBITMHCTBA
JUarHOCTUYECKUX METOAOB, KaXK/IbI U3 KOTOPBIX UMEET CBOM JJOCTOMHCTBA U OTPaHH-
yeHns. TakKe U3BECTEH BO3BPAT IMOJIOKUTEIBHOTO PE3yIbTaTa Py TECTHPOBAHUH Ha
COVID-19 npu neyeHnn onpeaesieHHbIMU JIEKAPCTBEHHBIMU IpeniapaTaMy, HalpuMep
Paxlovid (Rubin, 2022). bananc Mex 1ty HOpMoii 1 3a00JI€BaHHEM B OPraHU3ME YelIOBEKa
MpeACTaBiIsIeT cCO00i TMHAMUYECKUH MPOLecC U MCIIONb30BaHue TexHomorun MB aist
€ro UCCJIEIOBAaHMS 1aeT 3HAYMTEIbHOE TPEUMYIIECTBO Ha/l OMOXMMUYECKIMU METOAAMHU
TECTUPOBAHMUS, TAK KaK CKOPOCTh TMarHOCTHKH IpU aHajau3e MB 3HauuTenbHO BhILLE,
a CTOMMOCTB MEHBIIIE, YeM Y TPAIUIIMOHHBIX ONOXUMHUYECKUX METOIOB.

OtpensHBIM BoripocoM TM sBisitoTcst ipaBoBble oTHOMeHus (Pattynama, 2010;
Stanberry, 2006; Fields, 2020), cBsi3aHHbIC B OCHOBHOM C Iepeaaucii MEIUIIUHCKUX
JAHHBIX BHYTPU CTpaHbl WIM 3a I'PAaHUIy M 3AIIUTONW IMEPCOHANbHBIX JAaHHBIX. 3a-
KOHO/IaTeIbCTBA Pa3HBIX CTPaH MO BOMpOCaM Meperadyd MEIUIMHCKUX JaHHBIX He
CHUHXPOHM3UPOBAHbI HA JAaHHBIM MOMEHT U BPsJ JIM OyIyT OAMHAKOBHI B 0003pHMOM
OynymeM. [Tpu 5TOM HHTEpECHO OTMETHUTH, YTO Niepeaya BUIEO IAaHHBIX U IPOBEJCHUE
TEJIEKOH(PEPEHUNI Ha TEKYIIUI MOMEHT OCYILIECTBISETCS CBOOOIHO MEXKIYy pasiivy-
HBIMHM CTpaHaMH M IOKa HE UMEET IOPUAMYECKUX OTpaHMYEHUN. DTO HECOMHEHHOE
JOCTOMHCTBO BUEO MH(OpMALUU, KOTOPO Ha JAHHBIH MOMEHT MOXXHO OOMEHHBATh-
cs1 cBOOOJIHO, HE MoMajas MoJ OrPaHUYCHUS, AaeT JOMOJHUTEIbHbBIE TPEUMYILECTBa
HCIOJIB30BaHUIO METONOB aHanm3a MB s TM.
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3akntiovyeHue

[ToroxoBO€ BHIEO JIMLA U T'OJIOBBI SBJSAETCS YHUKAJIbHBIM 110 HH(POPMATUBHOCTH
HUCTOYHHKOM OMOMETPHYECKOW M OMOMEAMUMHCKOW MHpopManuu o yenoBeke. Pas-
sutne KT B HacTosIee BpeMs CBA3aHO UMEHHO C Iepenadeil MOTOKOBOTO BHJIEO,
CJIeZIOBAaTEILHO MCIIOJIb30BaHUE TIOTOKOBOT'O BUEO JUISI OTYUYESHUS! OMOMEANIIMHCKOM
uH(opMaIK MOKeT ctaTh peBouttoreii B TM, Tak Kak TO3BOJIHT MIPOBOJAUTD MEIUIIH-
CKYIO IMarHOCTUKY MHOTHX 3a00JIeBaHMM, He puOerasi K Clie[UaIbHbIM H CIOKHBIM
MEJIMIIUHCKIM TEXHOJIOTUSIM U ycTpolicTBaM. CoBpeMeHHbIe MOOWIIbHBIC Tene(OHBI,
HUMEIOIIME KaMepbl BHICOKOTO Pa3pelICHus], MO3BOJSIOT U3MEPSITh MUKpOHHbIE MB
(Rohracher, 1946) ronoBsl uesioBeka, uTo, Kak MoKa3aau UCCICIOBAHUS, SIBIICTCS HEOO-
XOJIMIMBIM U JIOCTaTOYHBIM Jijis panHer nuarnoctuku COVID-19 (MunkuH, KoceHkos,
2021; AxkumoB u zip., 2022). IIpu 3ToM pazHocTopoHH:s npupoaa MB, BeiHyk1eHHasA
pon3BoJbHOCTE BEIOOpa COVID-19 B kKayecTBe MMArHOCTUYECKOTO MpHMepa M3-3a
pa3pyLIUTEIbHON MAaHAEMUN U Pa3BUTHE AMATHOCTHYECKUX METOJIOB C IIPUMEHEHHEM
NN 1o3BONSIOT NMPEAINOIOKUTh BO3MOKHOCTh JHArHOCTUKH HPAKTUYECKH JII000T0
3a00J1eBaHus MIPH aHATU3E TIOTOKOBOTO BHJICO TOJIOBBI YEIOBEKa

INurtepatypa:

1. Axumos, B. A., Munkus, B. A. (2021) Onpedenenue snauumvlx nosedenyeckux napamempos
npu ouaenocmuke COVID-19 ¢ nomowblo Hacmpouxu UCKyCCMEEHHbIX HeUPOHHbIX cemell,
CospemeHHas rcuxoduinonorns. Texnoxorus sudponsodpaxenus, Tp. 4-ii MexayHapoaHOIT
Hay4HO-TexHuueckoll koHbepenuuu, utons 2021 r., Cankr-IlerepOypr, Poccus. CII6.: Dicuc,
2021, No. 1 (4), C. 76-87. https://doi.org/10.25696/ELSYS.VC4.RU.06

2. Axumos, B. A., Munkus, B. A., Cenun, B. 1. (2022) Memooul nosviwenus mounocmu ouae-

nocmuxu COVID-19 npu obpabomke 8u0eo MUKPOOBUINCEHUTI 20108bl HeN08EKd MeXHOI02Uell

BUOPOU30OPANCEHUS U UCKYCCMBEeHHbIM uHmeiekmom, CoBpeMeHHas ncuxodusnonorus. Tex-

Hojorusi Bubpousodpakenus, Tp. 5-it MexxyHapoIHOIl Hay4HO-TEXHUYECKOH KoH(epeHIuy,

utonb 2022 r., Canxr-IletepOypr, Poccus. CII6.: Dncuc, 2022, No. 1 (5), C. 52-69.

https://doi.org/10.25696/ELSYS.VC5.RU.04

bnank, M. A., bnank O. A. (2010) Xporobuomeouyuna onsa oukorocuu. CII6.: Huka.

4. BO3(2012). Teremeouyuna. Bozmosicnocmu u pazgumue 6 cocyoapcmeax-unenax, Jloknazu o pe-
3yJIbTaTax BTOPOTO TI00aIbHOr0 00CIe0BaHNs B 00IACTH SJIEKTPOHHOTO 3IpaBOOXPAaHEHUS,
Cepust «I'modanbHas 06cepBaToOpus M0 JIEKTPOHHOMY 3[paBOOXpaHeHuto», T. 2.

5. WBanosa, A. I1. (2021) IIpasosvie npobdiemv UCNONIb308AHUS UCKYCCMBEHHO20 UHMELIEKMA
6 cpepe 30pasooxpanenus. doi:10.31249/rgpravo/2021.01.16

6. Menbnaukos, [1. C. (2006) @usuonrocuueckue ocHO8bL mepmope2yiayuu npu MbluleuHol pabome.
VYueono-meroauueckoe nocodue. CI10.: CIIOI'YOK um. I1. @. Jlecradra.

7. MunkuH, B. A. (2007) Bubpouzobpasicenue. CI10.: Penome.
https://doi.org/10.25696/ELSYS.B.RU.VI.2007

8. MunkuHn, B. A., Lenyiiko, A. B. (2014) Ilpakmuueckue pe3zyivmamol npumeHeHus cucmem
MexHuyecko2o npogaiinunea 015 obecneuenus bezonacnocmu Ha mpancnopme, TpaHCIOPTHOE
mpago, 2014, No. 3.

9. MunkuHs, B. A. (2020) Bubpousobpasicenue, kubepnemura u amoyuu. CI16.: Penome.
https://doi.org/10.25696/ELSYS.B.RU.VCE.2020

bt



Pesontoyusi 8 menemeduyuHe ¢ NOMOWbLHK HOBbIX Nodx0do8 ucciedosaHusi Mukposubpayull
20/108b1 Yenoseka 0l QuaeHocmuku 3aboneeaHull u 300poebs 21

10.

11.

12.

13.
14.

15

17.

18.

19

20

22.

23.

24.

25.

26.

27.

28.

MunkuH, B. A., Bo6pos, A. ®. (2020) Juacnocmuka 300p08bsi NO OYeHKe OeCUHXPOHUZAYUU CU2-
Hanos usuonocuyeckux cucmem. Ilepgvie pe3yaomamovl NPAKMU4eckKo20 NPUMEHEHUs NPOPAMMbl
HealthTest, CoBpemenHast ncuxodusuonorus. TexHonorus Budpouzodpaxenus, Tp. 3-it Mexy-
HApPOJIHOI HAyYHO-TeXHUYECKOH KoHpepeHmu, utoHb 2020 r., Cankt-IletepOypr, Poccus. CII0.:
Oncuc, 2020, No. 1 (3), C. 121-130. https://doi.org/10.25696/ELSYS.14.VC3.RU

MunkuH, B. A., Kocenkos, A. A. (2021) Ilogedenyeckue napamempul kax cumnmomvi COVID-19.
Hogvie sozmooicnocmu u cmapuvle npodaemvl meduyunckou ouacnocmuxu, CoBpeMeHHas TICH-
xo(usuosnorust. Texuosnorus: Bubponzodpaskenusi, Tp. 4-it MexayHapOJHON HAYIHO-TEXHUYEC-
ckoit koH(pepenuun, utonb 2021 r., Cankr-IletepOypr, Poccus. CII6.: Dncuc, 2021, No. 1 (4),
C. 88-103. https://doi.org/10.25696/ELSYS.VC4.RU.08

MunkuH, B. A., Akumos, B. A. (2022) Juaenocmuxa COVID-19 npu 5-cexynonoti obpabomke
6udeo usobpadicenus nuya yenoeexka, CoppeMeHHas ncuxogusuonorus. TexHonorus subpou-
300paxenus, Tp. 5-i MexayHapoJqHOH HayYHO-TEXHHUYECKOW KoH(pepeHunu, uioHb 2022 1.,
Cankr-IlerepOypr, Poccus. CII6.: Dncuc, 2022, No. 1 (5), C. 7-24.
https://doi.org/10.25696/ELSYS.VC5.RU.01

Hosocenses, B. H. (1978) Teopus ynpaenenus u 6uocucmemoi. M.: Hayka.

ITetpos, A. A. u np. (2022) @axmopul, cnocobcmeyrowue noaryyeHuo 10HCHOOMPUYAMETbHbIX
pe3yavmamos npu nposederuu ouaznocmuxu COVID-19 memooom obpamuou mpanckpunyuu-
noaumepasHoll yentou peaxyuu 6 peaiviom spemeru, Journal of NBC Protection Corps., 2022,
Vol. 6, No. 1. https://doi.org/10.35825/2587-5728-2022-6

. Tamap, I". (1976) Ocnogwl cencoproii puzuonoeuu. M.: Mup.
16.

Popaxep, I'., Mnanara, K. (1969) Muxposubpayus: ee 6uonocuueckas yHkyus u KiuHUKO-OUA-
enocmuyeckoe 3Havenue. Hans Huber Bern Stuttgart Wien publishing.

Ocynog, P. M., [Tonounukos, P. 1. (1998) Teremeouyuna. Hosvle unghopmayuontvie mexnonocuu
na nopoee 21 gexa. CIIMUPAH. M.: Anatonwust.

UYupetikun, JI. B. u np. (1977) Aemomamuueckuii ananus snexkmpokapouozpamm. J1.: MenunnHa.

. Antunes, M. et al. (2016) A Telemedicine Application Using WebRTC, Conference on ENTERprise

Information Systems, Procedia Computer Science, 100 (2016), pp. 414—420.
https://doi.org/10.1016/j.procs.2016.09.177

. Cannon, W. B. (1932) The Wisdom of the Body. New York: W. W. Norton.
21.

Einthoven, W. Le (1906) Télécardiogramme [The telecardiogram]. Archives Internationales de
Physiologie, 1906, 4, pp. 132-164.

Gladyshev, G. P. (2014) The Hierarchical Equilibrium Thermodynamics of Living Systems in
Action. N. N. Semenov Institute of Chemical Physics of the Russian Academy of Sciences Russia,
Moscow.

Haescher, M. et al. (2015) 4 Study on Measuring Heart- and Respiration-Rate via Wrist-
Worn Accelerometer-based Seismocardiography (SCG) in Comparison to Commonly Applied
Technologies, Conference: iWOAR 2015 — 2nd international Workshop on Sensor-based Activity
Recognition and Interaction. doi:10.1145/2790044.2790054

Fields, B. G. (2020) Regulatory, Legal, and Ethical Considerations of Telemedicine. Sleep Med
Clin, 15 (2020), pp. 409—416. https://doi.org/10.1016/j.jsmc.2020.06.004

Friedman, A. B. et al. (2022) Telemedicine Catches On: Changes in the Utilization of Telemedicine
Services During the COVID-19 Pandemic, Am J Manag Care, 2022, 28 (1).

Jin, B. et al. (2020) Research on Diagnosing Parkinson’s Disease through Facial Expression
Recognition, Journal of Medical Internet Research, March 12, 2020.

Inanaga, K., Sugano, H. (1958) Microvibration of the Brain. Folia Psychiatrica et Neurologica
Japonica, 1958, Vol. 12, No. 3.

Kichloo, A. et al. (2020) Telemedicine, the Current COVID-19 Pandemic and the Future: a Narrative
Review and Perspectives Moving Forward in the USA. Fam Med Com Health? 2020, 8.
doi:10.1136/fmch-2020-000530



22

B. A. MuHKuH

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

43.

44,

45.

46.

Mahajan, V. et al. (2020) Using Telemedicine During the COVID-19 Pandemic, Indidan Pediatrics,
2020, Vol. 57, July 15.

Minkin, V. A., Nikolaenko, N. N. (2008) Application of Vibraimage Technology and System
or Analysis of Motor Activity and Study of Functional State of the Human Body, Biomedical
Engineering, Vol. 42, No. 4, pp. 196-200. https://doi.org/10.1007/s10527-008-9045-9

Minkin, V. A. et al. (2020) COVID-19 Diagnosis by Artificial Intelligence Based on Vibraimage
Measurement of Behavioral Parameters, Journal of Behavioral and Brain Science, 10, pp. 590-603.
https://doi.org/10.4236/jbbs.2020.1012037

Mohri, K. et al. (2010) Sensing of Human Micro-vibration Transmitted Along Solid Using Pico-
Tesla Magneto-impedance Sensor (pT-MI Sensor), Piers online, 2010, Vol. 6, No. 2.

Ouyang, et al. (2020) Video-based Al for Beat-to-Beat Assessment of Cardiac Function, Nature,
2020, April, 580 (7802), pp. 252-256. doi:10.1038/s41586-020-2145-8

Pattynama, P. M. (2010) Legal Aspects of Cross-Border Teleradiology, European Journal of
Radiology, 2010, 73 (1), pp. 26-30.

Portnoy et al. (2020) Telemedicine in the Era of COVID-19,J Allergy Clin Immunol Pract 2020, 8,
pp. 1489-91. American Academy of Allergy, Asthma & Immunology.
https://doi.org/10.1016/j.jaip.2020.03.008

Rohracher, H. (1946) Schwingungen des Menschlichen Organismus, Anz. d. Wissench., 1946,
Vol. 3, p. 230.

Rubin, R. (2022) From Positive to Negative to Positive Again — The Mystery of Why COVID-19
Rebounds in Some Patients Who Take Paxlovid, Jama, 2022, 327 (24), pp. 2380-2382.
doi:10.1001/jama.2022.9925

Qiang, J. et al. (2022) Review on Facial-Recognition-Based Applications in Disease Diagnosis,
Bioengineering, 2022, 9, p. 273. https://doi.org/10.3390/bioengineering9070273

Stanberry, B. (2006) Legal and Ethical Aspects of Telemedicine, Journal of Telemedicine and
Telecare, 12 (4), pp. 166—-175.

Strehle, E. M., Shabde, N.(2006) One Hundred Years of Telemedicine: Does This New Technology
have a Place in Paediatrics? Archives of Disease in Childhood, 2006, 91 (12), pp. 956-959.

. Sugano, H. (1957) Studies on the Microvibration, The kurume medical journal, 1957, Vol. 4, No. 2.
42.

Verkruysse et al., (2008) Remote plethysmographic imaging using ambient light, Opt Express.
2008 December 22, 16 (26), pp. 21434-21445.

Viegjo, C. G. et al. (2018) Non-Contact Heart Rate and Blood Pressure Estimations from Video
Analysis and Machine Learning Modelling Applied to Food Sensory Responses: A Case Study
for Chocolate, Sensors, 2018, 18, p. 1802. doi:10.3390/s18061802

WHO (1998) A Health Telematics Policy in Support of WHO's Health-For-All Strategy for
Global Health Development, report of the WHO group consultation on health telematics, 1997,
11-16 December, Geneva. Geneva: World Health Organization.

Wu, H.-Y., Rubinstein, M.; Shih, E. et al. (2012) Eulerian Video Magnification for Revealing
Subtle Changes in the World, Association for Computing Machinery: New York, NY, USA.
Yoshi et al. (1963) Frequency Analysis of “Minor Tremor” on the Body Surface, Folia Psychiatr
Neurol Jpn, 1963 Dec, 17, pp. 287-98. doi:10.1111/j.14401819.1963.tb00697.x



