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PED®EPAT

JAunomuas padora, 67 c., 12 puc., 8 HICTOUHUKOB.

KiroueBble ciioBa: MeIUIMHCKUE JaHHBIE, CTaTHCTHYECKHil aHanmu3, 108,
U3MEpEHUe nyJibca, KOMITBIOTEPHOE  3pEHME, Kamepa  cMmapTdoHa,
dotommerusmorpadus (PPG), mMoOunbHBIE NPUIOKEHUS, MAINTUHHOE OOydYCHHE,
BBISIBJICHUE aHOMAaJMi, OCOObIE TPYNIbl, OHMOMETpusi, HUPpPOBas AUATHOCTHUKA,
yI0OCTBO TOJIB30BATENIBCKOTO HHTEp(elica, 310poBbe, HU(PPOBBIE TEXHOJIOTUU B
MEJIULINHE.

OO0beKTbI HMCCIEAOBAHUS — METOJbI CTATUCTUYECKOIO aHAIM3a W MAIIMHHOIO
oOy4eHHs, TPUMEHSEMbIE K MEIUIMHCKUM JAaHHBIM, MOJYYEHHBIM C MOMOUIBIO
MOOWJIBHBIX  yCcTpocTB. (Ocob0e BHUMAHUE YACNAETCS  BBISIBICHUIO H
UCCIIEJOBAHUIO OCOOBIX TPYMII MO MOKAa3aTessiM CEpPAEYHOr0 pUTMa, U3MEPEHHOTO
MIOCPEJICTBOM BUJIEOCHEMKH C KaMephl 10S-ycTpoiicTB. PaccMaTpuBaroTCs 01X01bI
K 00paboTke OMOMETPUUYECKHUX CHUTHAJIOB, QJITOPUTMbI BBIICICHUS aHOMAJHM,
KJIACTEPU3alMA W IIOCTPOCHUS HWHTEPIPETUPYEMBIX MOJEIEH I aHAINW3a
ITyJIbCOBOM aKTUBHOCTH.

Hean pa6oTbl — pa3zpaboTka U UcCIeA0BaHUE METOJIOB CTATUCTUUECKOTO aHAIN3a U
MaITUHHOTO OO0YYEHUS JIJISl BBISIBICHUS U M3yYEHUS OCOOBIX TPYIIT B MEIUITMHCKUX
JTAHHBIX, TIOJYYCHHBIX TPU HW3MEPEHHH IIyjJbCa C WCIOJIb30BAHHEM KaMephI
MOOMJIbHBIX yCTpoiicTB. Oco00e BHUMaHUE yaenseTcs 00padoTKke OMOMETPUIECKUX
CUTHAJIOB, TIOCTPOCHHUIO HHTEPIPETUPYEMBIX MOJCICH, BBIIBICHUIO aHOMAIHH U
KJIACTEPOB, a TAK)Ke MPUMEHEHHIO COBPEMEHHBIX MHCTPYMEHTOB aHAJTUTUKU IS
MOBBIIICHHUS] JIOCTOBEPHOCTH W WH(POPMATUBHOCTH aHaIM3a (DU3UOTOTHICCKUX
MTOKA3aTeIeH.

MeToabl uCCIeI0BAHUA — aHAIU3 U OOOOIIEHHWE CTAaTUCTUYECKUX METOJIOB U
QITOPUTMOB MAIIMHHOTO OOYy4YeHHUS, TPUMEHSEMbIX K MEIUIIMHCKUM JaHHBIM, B
YaCTHOCTU JAHHBIM O MYJIbCE, MOJYUYCHHBIM Uepe3 KaMepy MOOWIbHBIX YCTPOWCTB.
Pazpaborka  malinaiina =~ oOpabOTKM ~ BUJEOCHUTHAjda  JUJIi  M3BJICUCHHS
onomerpuyeckux xapaktepuctuk (PPG), mpumeHeHne METOIOB KIIacTepPU3aIINH,
BBISIBJICHUSI aHOMAJMKW W aHajdu3a BPEMEHHBIX pssioB. CTaTUcTUYecKas OIlCHKa
JIOCTOBEPHOCTH H3BJICUEHHBIX MPU3HAKOB M IOCTPOEHHBIX MOJENEH, BKIIIOYast
KpOCC-BaJIMIAINI0, MPOBEPKY TUIIOTE3 W METPUKHU KadecTBa. (s Bepudukammm
MPUMEHSIEMBIX TOJIXOJ0B MPOBOAWIOCH TECTUPOBAHUE HA COOpPAHHBIX JAHHBIX, C
MOCJIEYIOIIEN BU3YaAIIU3alMEN U UHTEPIIPETALIMEN PE3YIIBTATOB.



Pe3yabTaTom siBjsieTcsl — pa3pab0TaH U MPOTECTUPOBAH AHAJIUTUYECKUN MOJIXO]T
K BBIIBJICHUIO OCOOBIX TPYII B MEAWIMHCKAX JaHHBIX, TOJYYCHHBIX TpHU
U3MEpPEHUU ITyJIbca C TMOMOINIbI0 Kamepbl MOOUIIBHOTO ycTpoiicTBa. PeanuzoBan
MOJIHBIA LUK OOpabOTKM JaHHBIX: OT M3BJICYEHUS CHUTHAjda [0 MPUMEHEHUs
CTaTUCTHUYECKUX METOJOB aHajiu3a, BKIIOYAs KJIACTEpU3AIMIO, BBISBICHUE
AHOMAJIMI U OIIEHKY CTAOMIIBHOCTH MOJIEJICH.

O0sacTb npuMeHeHusi — 1upoBas MEIUIMHA, [EPCOHAIM3UPOBAHHBIN
MOHHUTOPHUHT  3/IOpPOBBSI, aHAIU3 OMOMETPUYECKUX JAaHHBIX, MPEBEHTUBHAS
JAMAarHOCTHKA U UCCIIEI0BATENLCKUE MPOCKTHI B 00JIACTH MEIUIIMHCKON CTaTUCTUKH
1 OMOMH(pOPMATHKH.



POD®EPAT

JbiniomHast padora, 67 c., 12 main., 8 KpbIHilL.

KiaouyaBeisi ¢J0BBI: MEBIIBIHCKISA JaJ3€HBISA, CTATBICTBIYHBI aHami3, 108,
BBIMSIPIHHE IyJIbCa, KaMITyTapHae 3poK, kamepa cMapTdoHa, GoTrareTbizmMarpadis
(PPG), mabuIbHBIS TPBIKIIAaHHI, MaIllbIHHAC HAaBYYaHHE, BBIAYJICHHE aHAMAIIMH,
acaOJiBbIsA TPYIIBI, O1IMETpHIs, JTiuOaBasi ABIITHOCTBIKA, 3pYYHACIh KapbICTallKara
iHTIpdelicy, 3napoye, T140aBbIs TIXHAIOT1 ¥ MEIBIIBIHE.

AO'ekTbl JacjelaBaHHS - METaJbl CTATHICTBIYHArA aHaji3zy 1 MalllblIHHAra
HaBYYaHHS, SKisS TPBIMSHSAIONIA Ja MEBIIBIHCKIX Jal3€HBIX, aTPhIMAHBIX 3
JanamMoraii MaOUTBHBIX TpbUIAJ. AJMBICIOBas yBara Hajaellla BBISYJICHHIO 1
JaciieTaBaHHIO aIMBICIIOBBIX TPYII 1A MMaKa3YbIKax capad4yHara peITMy, BeIMEepaHara
nacpojJikaM BiPa3abIMKi 3 kKamepbl 10S-mpbutan. Pasrisparora maabIxoisl aa
anmparoyki  OISIMETPBIYHBIX  CITHAJIay, aJrapbITMbl  BBUIYYDHHS — aHamaii,
KJIacTapbI3allbli 1 Maby0Bbl THTIPIPITABAHBIX MAIRIISLY JJIs aHaJi3y MyJibCaBaii
aKTBIYHACIII.

MbTa npanbl - pacrpaioyka i aaciielaBaHHe MeTajay CTaThICThIUHAra aHamizy 1
MalllblHHara HaByYaHHS JUIsl BBIAYJIECHHS 1 BBIBYYSHHS aJMBICIOBBIX TPyl Y
MEJIBIIBIHCKIX JAaJ3€HBIX, aTPhIMAHBIX MPbI BBIMSAPIHHI IyJIbCA 3 BBIKAPHICTAHHEM
KaMepbl MaOUIbHBIX TMpbUIaA. AJMBICIOBas yBara Hajaela anparoyibl
OIIMETPBIYHBIX CirHajay, naOyJoBEe IHTIPHPITABAHBIX MAJAIISY, BBISYICHHIO
aHaMaJjiil 1 Kjacrapay, a TakcaMa V)KbIBAaHHIO CYYacHBIX MpPbLIaJ aHATITHIKI JJIs
NaJBBIIDHHA ~ JakjgagHacii 1 1H(apmaTeIlyHacIi  aHamizy  (i3isyIarigyHbIX
MaKa34YbIKay.

Metaabl aacjielaBaHHsl - aHai3 1 abaryJbHEHHE CTATBHICTBIYHBIX MeTanay i
anrappITMay MallbIHHATA HABYYaHHS, SKiS TPBIMSIHSIONIA Ja MEIBIIBIHCKIX
Jan3eHblX, y TpbIBaTHACLl JaJ3€HbIX a0 Mysbce, aTpbIMaHbIM IIpa3 KaMmepy
MaOUIbHBIX mpbutaf. Pacnpanoyka mnainnaiiHa anpanoyki BigdacirHany ajis
BbIMaHHS ~ OIIMETPBIYHBIX  xapakTapbicThik  (PPG), yxbiBanHe  meTanay
KJIacTapbI3allbll, BBIYJICHHI aHaMaliil 1 aHami3y 4acaBblX Hparay. CTaTbICThIYHAS
alPHKa NaKJIaJHACIl BBIHATBHIX TMPBIKMET 1 MadyJaBaHBIX MaJdJSy, YKIIOYalO4bl
KpOC-BaJianplto, TpaBepKy TimoTd3 1 MeTphiki skacmi. Jlis Bepbidikalsi
OPBIMSHIEMBIX MaJbIX0Aay MpaBOA3LIACS TACUIpaBaHHE Ha caOpaHbIX AaHbIX, 3
HACTYMHAM Bi3yani3alblsii 1 IHTAPIPATALBISH BbIHIKAY .



¥ BBIHIKY - pacmpaniaBaHbl 1 mpaT3CTaBaHbl AaHATITHIYHBI MAJBIXOA a BBISYJICHHS
acaOMiBbIX TPYI Y MEIBIIBIHCKIX Ja/3€HBIX, aTPRIMAHBIX MPbI BEIMSPIHHI ITyJbCa 3
JarmaMoraii kamepsl MabibHara mpeliaabl. PranizaBaHbl MOYHBI IBIKJ alparioyKi
JaJ3eHBIX: aJl BBIMaHHS CICHANy Ja Y>KbIBaHHS CTATBICTBIYHBIX METajay aHalizy,
VKJTIOYAIOUbl KJIACTApBI3aIlblio, BBISYJICHHE aHaMaliil 1 aa3HaKy CcTadiapbHACII
MaadJIsAy.

Bo6aacub npeIMsiHeHHs1 - Ji40aBas MeABIIbIHA, MEepcaHalli3aBaHbl MAaHITOPBIHT
31apoys, aHami3 OiIMETPBIYHBIX AAHBIX, IPIBEHTHIYHAS ABISTHOCTHIKA 1 1aCIIeqUbls
MPAcKThl ¥y TalliHE MEABIIBIHCKAM CTaTBhICTHIKI 1 OisiH(apmarteiki. [lagprxomsr,
pacrpainaBaHblsi ¥ Tpaibl, Takcama MOTYIb OBIlb CKAapBICTAHBI ¥ aXyKallbIHHBIX
MATax 1 IpbI CTBAPIHHI IHTAIEKTYaIbHBIX CICTIM y BOOJIACIII aXOBHI 3AapOYA.
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The objects of the study: statistical analysis and machine learning methods applied
to medical data obtained using mobile devices. Particular attention is paid to
identifying and studying special groups based on heart rate indicators measured by
video recording from the camera of iOS devices. The approaches to processing
biometric signals, algorithms for identifying anomalies, clustering and constructing
interpretable models for analyzing pulse activity are considered.

The purpose of the work: to develop and study statistical analysis and machine
learning methods for identifying and studying special groups in medical data
obtained by measuring the pulse using the camera of mobile devices. Particular
attention is paid to processing biometric signals, building interpretable models,
identifying anomalies and clusters, and using modern analytics tools to improve the
reliability and informativeness of physiological parameter analysis.

Research methods: analysis and generalization of statistical methods and machine
learning algorithms applied to medical data, in particular pulse data obtained
through a mobile device camera. Development of a video signal processing pipeline
for extracting biometric characteristics (PPG), application of clustering methods,
anomaly detection, and time series analysis. Statistical assessment of the reliability
of the extracted features and constructed models, including cross-validation,
hypothesis testing, and quality metrics. To verify the approaches used, testing was
carried out on the collected data, followed by visualization and interpretation of the
results.

Result: an analytical approach to identifying special groups in medical data
obtained by measuring the pulse using a mobile device camera was developed and
tested. A full cycle of data processing has been implemented: from signal extraction



to the application of statistical analysis methods, including clustering, anomaly
detection, and model stability assessment.

The scope of application: digital medicine, personalized health monitoring,
biometric data analysis, preventive diagnostics, and research projects in the field of
medical statistics and bioinformatics. The approaches developed in the work can
also be used for educational purposes and in the creation of intelligent systems in
the field of healthcare.



