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PE®EPAT

JunuioMHas padora: 46 crpanul, 24 pUCYHKOB, 7 HCTOYHUKOB.

Knrouesoble cnoea. XOJITEPOBCKOE MOHUTOPUPOBAHMUE,
KIIACCUOUKALIMA  OKI, KIIACCUDOUKALIMA 1IYMOB  CEPALA,
CBEPTOYHBIE HEWPOHHBIE CETHU, LIYMOIIOJABJIEHUE DOKI, MEJI-
KEIICTPAJIBHBIE  KOODOOUIIMEHTBI, @ [IPEOBPASOBAHUE  ®VYPLE,
BEUBJIET-IIPEOGPA3BOBAHMSL.

Obvexm ucciredo8anusi — METOJIbI COOpa, HOPMAIU3ALUK, ITYMOTIOIABICHUS U
KJIacCU(pUKAMU Pa3MEUYCHHBIX 3amuceld 3BYKOB cepaeuHoro putma u OKI
XOJITEPOBCKOTO MOHUTOPUPOBAHUSL.

Illenv  pabomwl — TOCTPOCHHE MPUHIMIMAIBHO HOBOTO  IOJX0j]Ia
aBTOMATH3WPOBAHHOW KOMILIEKCHON JUArHOCTUKH MATOJOTUNA CEPACYHO-COCYAUCTOM
CUCTEMBI 3a CYET CO3JaHUSl CHUCTEMBbI cOopa, MpenoOpadOTKH, a TaKKe CHCTEMbI
kiaccudukanmu 3anuceit curnana IKI' u 3ByKOB cep/IeYHOr0 puTMa.

Memoowl uccrnedosanus; WCCIEIOBAHUE YHUCIEHHBIX METOJIOB 0OOpabOTKH
CUTHAJIOB, MCHOJb30BAHME METOAOB MAIIMHHOTO OOYYEeHHs, HCIOIb30BAHUE
JTUCKPETHBIX  BEUBIET-MpeoOpa3oBaHUil Il IIYMOIIOJABIIEHHUS CHTHAJOB H
BeIfeneHus PQRST 3y61oB ncxognoro OKI' curnana.

Pezynomamer pabomsi: coznaHa cuctema npefoOpadOTKH, HOpMaIHU3alMU U
mymononasnenus: 3anuced DKI' u 3BYKOB cepiama ¢ HCHOJb30BAHUEM METOJI0B
YUCJIEHHOW o00paboTku curHaitoB. Co3mgaHbl MOJAENH KiIacCU(pUKAIIMU 3BYKOB
cepreuHo-cocynuctor cuctemsl u 3anuceit IKI'. Iloctpoena minardopma ans coopa
3anuceit DKI' XonTepoBCKOro MOHUTOPUPOBAHUA C (PYHKIMEH MMOTYyaBTOMATHYECKON
pa3MeTku martoyioruit cepaua Bpadamu. CoOpano ©Oosee 20000 3amucei,
JUIATEBHOCTRIO OT 6 10 48 yacos.



ABSTRACT

Diploma thesis: 46 pages, 24 drawings, 7 sources.

Keywords: HOLTER  MONITORING, ECG  CLASSIFICATION,
HEARTBEAT SOUND CLASSIFICATION, CONVENTIONAL NEURAL
NETWORKS, ECG NOISE REDUCTION, MEL-CEPSTRAL RATES.

The object of the research: the methods of collection, normalization, noise
reduction and classification of marked recordings of heart rate sounds and ECG
Holter monitoring.

The aim of the work: to build a fundamentally new approach for automated
comprehensive diagnostics of pathologies of the cardiovascular system by creating a
collection system, preprocessing, as well as a system for classifying ECG signal
records and heart rhythm sounds.

Research methods: study of numerical methods of signal processing, the use of
machine learning methods, the use of discrete wavelet transforms for signal noise
reduction and the selection of PQRST waves of the original ECG signal.

Results of the work: a system for preprocessing, normalization and noise
suppression of ECG records and heartbeat sounds were created using methods of
numerical signal processing. Models for the classification of cardiovascular sounds
and ECG recordings have been created. A platform for collecting ECG recordings of
Holter monitoring with the function of semi-automatic marking of heart pathologies
by doctors has been built. Collected more than 20,000 records, lasting from 6 to 48
hours.



