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Knouesvie cno8a: I[TPUBJINJKEHHA A LIEIIb MAPKOBA,
[IOCJIEJIOBATEJIbHBII CTATUCTUYECKUM PEMIAIOIIUM TIPABUIL
BBIUMCJIEHUE XAPAKTEPUCTUK DP®DOEKTUBHOCTHU,0CTABIIUNUCAI
CPOK ITOJIE3HOTI'O UCITOJIb3OBAHUA, JMHAMNYECKAS KBAHTUJIbHAA
JUCKPETU3ALINA.

Obvexmom uccnedosanust SBISIIOTCS TPUOIMKEHHBIE MapKOBCKHE IEMU U
METOABl TIOCIICIOBATEIPHOTO CTATHUCTUYECKOTO TIPUHATHS PEIICHWH B 3a7adax
MIPOTHO3UPOBAHUS OCTATOYHOTO pecypca 000py10BaHHUS.

llpeomemom  uccnedosanus  sBisieTcss  pa3zpaboTka W BepuUKaIus
BBIYMCIIUTEILHOTO METO/Ia OLICHKU XapaKTEPUCTUK MPOU3BOAUTEIILHOCTH HAa OCHOBE
NpUOJIMIKEHHBIX ~ MapKOBCKMX  IIeledl  ig  CHUCTeM  MOCJeI0BaTeIbHOTO
CTATUCTHUYECKOTO TPUHATHSA PEIICHWH B 3aJadax IMPOTHO3MPOBAHUS OCTATOYHOTO
pecypca IPOMBITIUICHHOTO 000PYTI0BaHHMS.

Lenvio pabomol ABISIETCS pa3padOTKa BEIYUCIUTEIBHO 3P (HEKTUBHOTO METOIA
OIICHKH XapaKTePUCTUK TPOU3BOJUTEILHOCTH Ha OCHOBE AaNlPOKCUMHPOBAHHBIX
MapKOBCKHUX IIETICH JJIsI CHCTEM MOHHTOPHHTA MMPOMBIIIIIICHHOTO 000y I0BaHHS.

B xo00e pabomwvi 6b11 pazpaboran MeTo1 NpUOIMKEHHOU 1Ienu MapkoBa U ero
MPUMEHEHHUE B MOCJIEI0BATEILHOM CTATUCTUYECKOM MPUHITHH PEIICHUN ISl 3a/1a4u
MIPOTHO3UPOBAHUSI ~ OCTATOYHOTO  pecypca  MPOMBIIUICHHOTO  000pYJOBaHUS.
[IpensioxkeHa BEIYUCTUTENBHAS MOJI€NIb, OCHOBaHHAs HA JUHAMUYECKON KBAHTUIILHON
JTUCKpETU3alMi U CHUkeHUuM pasmepHoctd PCA. PesynbraThl Mmoka3bIBaloT, 4TO
aZanTUBHOE OOHOBJIEHHE MOpOoTra BHIOOPKH Kaxkabie 100 MUKIOB MOXET YMEHBIIHUTh
OIUOKY MMPOTHO3UPOBAHUS 110 CPABHEHUIO CO CTATHYECKUM MeTomoM. MccnenoBanme
TaK)Xe TMOKAa3aJio, YTO COKPAIICHUE MPOCTPAHCTBA COCTOSHUN TOCPEIACTBOM BBHIOOpA
TJIABHBIX KOMITOHCHTOB MOJKET 3HAYHMTEIBHO COKPATHUTh BPEMS TPUHATHS PEIICHUS.
CpaBHHUTENBHBIA aHATIN3 MMPOBOJIMIICS C UCIIOJIB30BAHUEM TaKuX Mojenen, kak LSTM
u Hidden Markov Model.

llonyuenunsie pezyromamsi pabomvl MOTYT OBITh UCIIOJIB30BAHBI TPOMBILIJICHH
BIMU TIPEANPUATUSIMHU U CEPBUCHBIMU OPraHU3AIMIMU, OCYIIECTBISIOMUMHI MOHUTOD
MHT KPUTUYECKU BAXKHOTO 000PY/I0OBAHUS U CTATKHUBAIOIIUMHUCS C TTPOOIEMOii MPOTHO
3UPOBAHUS OCTATOYHOTO pecypca. [IpenoxkeHHbIi MeTo 1 TO3BOJISET MOBBICUTH 3 de
KTUBHOCTH MPUHATHUS PEIICHUI U COKPATUTh 3aTpaThl HA 00CITyKUBaHHE 000PYI0BaH
usi, o0ecreunBas Mpu ’TOM TOYHOCTb ITPOTHO30B.
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The object of the research is approximate Markov chains and methods of
sequential statistical decision making in problems of predicting the remaining life of
equipment.

The subject of the research is the development and verification of a
computational method for assessing performance characteristics based on
approximate Markov chains for sequential statistical decision-making systems in
problems of predicting the remaining life of industrial equipment.

The aim of this work is the development of a computationally efficient method
for assessing performance characteristics based on approximated Markov chains for
industrial equipment monitoring systems.

In the course of the work, the approximate Markov chain method and its
application in sequential statistical decision making for the problem of predicting the
remaining life of industrial equipment were developed. A computational model based
on dynamic quantile discretization and PCA dimensionality reduction was proposed.
The results show that adaptive updating of the sampling threshold every 100 cycles
can reduce the prediction error compared with the static method. The study also
showed that state space reduction through principal component selection can
significantly reduce the decision making time. Comparative analysis was conducted
using such models as LSTM and Hidden Markov Model.

The obtained results obtained can be used by industrial enterprises and service
organizations monitoring critical equipment and facing the problem of predicting the
remaining resource. The proposed method allows for increasing the efficiency of
decision-making and reducing equipment maintenance costs, while ensuring the
accuracy of forecasts.
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