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PEDOEPAT
Junytomuag pabora, 37¢., 7 ICTOYHUKOB, 8 PUCYHKOB, 7 TaO/uIl, 4 MPUIOKEHUS.
CUCTEMA MACCOBOT'O OBCJIYZKUBAHU A, MAP-TTOTOK, ITEITb MAPKOBA.

OOBbeKT ucciieIoBaHms — OJIHOJIMHEHAS CHCTEMa MAaCCOBOI'O OOC/TYKUBAHUSA C KOHEIHBIM Oy-
depom, B KOTOPYIO MOCTYMAIOT 3AIPOCHI B MAapPKOBCKOM ITOTOKE W €JIMHUIIBI SHEPIUH MOCTYIAlOT B
CTAIIMOHAPHOM ITyaCCOHOBCKOM TOTOKe. BpeMsi o0C/IyKMBaHMA 3aIpoca UMeeT ITPOU3BOJILHOE pPac-
1pe/Jie/IeHue.

Ienb paboTbl — BBIYUCIECHUE CTAIIMOHAPHOTO PACIIpPE/ie/IeHus BJIOKeHHO# 1iern MapkoBa, xa-
pakTepucTuk npouspoauTenbHoctn n [IJIC Bpemenn mpeObiBaHWS B CUCTEME, BBIBOJ YCJIOBUS 3P-
TOJIMTHOCTH, MIPOBEJIEHIE YNCIEHHBIX SKCIIEPUMEHTOB, HAIIPABJIEHHBIX HA WCCJIeJOBAHUE MOBEIEHUS
XapaKTEPUCTUK B 3aBUCUMOCTHU OT MAPaMETPOB CHUCTEMBI.

MeToapbl uccjaeqoBaHUS — METO/bI TEOPUU BEPOSTHOCTEN, TEOPUH MACCOBOIO O0OC/TY KUBAHUS,
MATPUYIHOTO aHau3a. B pe3yabrare mcc/ieoBaHms MIOCTPOEHa MHOTOMEpHAas 1ierb MapkoBa, onmchb-
Baloiasd dDYHKHHOHHpOBaHHe CUCTEMBI, IIPDUMEHCH METO/l BJIO?KCHHbIX ueneﬁ MapKOBa, BBIYIUCJIEHO
CTAIIMOHAPHOE PaCIIpeJieIeHIe CUCTEMBI, MTOJTyIeHbl (DOPMYJIBI IS OCHOBHBIX XapaKTEPUCTUK ITPOU3-
BOJIUTEILHOCTU CUCTEMbI, IPOBEJEHBI YNCIEHHbIE SKCIIEPUMEHTHI.

Ob6s1acTh IpUMEHEeHUsI — paccMaTpuBaeMasl CUCTEMa MAaCCOBOIO OOC/IYXKUBAHUS MOXKET CJIy-
KHATh aJIeKBATHON MOJIEJIbIO y3Jj1a OECIPOBOJIHONW CEHCOPHOMI ceTu cO COOPOM SHEPIUH.



PO®EPAT
Jpimiomuag mpana, 37c¢., 7 KpbIHIM, 8 MaJIloHKay, 7 Tad/Ii, 4 npbIK/IaJanHdy.
CICTOMA MACABATA ABCJIYITOYBAHHS, MAP-TIATOK, JTAHIIYT MAPKABA.

AOG’ekT nacisiemaBaHHS — ajHaJiHeiiHAdA cicToMa MacaBara abC/IyroyBaHHSA 3 KaHIaTOBBIM Oy-
depaM, y IKyIO TACTyHAIOIb 3aIIBITHl § MapKayCKiM IMaToKy 1 aJ3iHKi 9Heprii nacTynaimlb Y CTallbl-
SIHAPHBIM IIyacOHAYCKIM MaToKy. Jac abc/yroyBaHHs 3albiTay Mae aJIBOJbHae pa3MepKaBaHHe.

Mb>Ta nanzeHait paboThI — BBUTIYIHHE CTallblssHAPHATrA pa3MepKaBaHHS YK/ [3eHAra JIAHIYTa
Mapkaga, xapakTtapbIcTbiK mpasykibiiiHacii i [IJIC wacy 3mnaxokanust ¥ cicToMe, BBICHOBA YMO-
BBI 9Pra IbITHACII, TTPaBsA/3eHHE JIKABbIX SKCIIEPhIMEHTaY, HaKipaBaHbIX Ha Jlac/e/[aBaHHe MTaBOJI3IH
XapaKTapbICTHIK y 3aJIe’KHACII a1 TapaMeTpay CiCTIMBI.

MeTanpl gaciemaBaHHS — METAJIbl TIOPBI BEPArOIHACIIAY, TIOPHI MacaBara aOCIyroyBaHHs,
MaTpbIYHAra aHasIiza. Y BBIHIKY jac/ie/laBaHHs mady1aBaH mMaTMepHbl Janiyr Mapkosa, gki amicBae
dYHKIbITHABAHHE CICTIMBI, YKBITHI METAJ] YK/IaI3€HbIX JIaHIyroy MapkaBa, BblIiUaHa cTaIblgHaAp-
Hae pa3MepKaBaHHE CICTIMBI, aTPhIMAHBI (DOPMYJIBI JIJI AaCHOYHBIX XapaKTapPbICTHIK ITPa/IyKIIbITHACIT
CICTIMBI, IIPaBe3€HbI JIIKaBbls SKCIEPHIMEHTHI.

Bobsacup IIpbIMsIHEHHST — pa3riisijlaeMas cicToMa mMacaBara abC/IyroyBaHHS MOYKa CJIyKbIIb
aJIPKBATHAN MaJI3/LII0 By3/1a OecipaBa/iHOM coHCApHAll ceTKu ca 300paM dHeprii.



ABSTRACT
Thesis, 37p., 7 sources, 8 figures, 7 tables, 4 attachments.
QUEUING SYSTEM, MAP STREAM, MARKOV CHAIN.

The object of research — a single server queueing system with buffer of an infinite capacity,
arrival flow is described by the Markovian Arrival Process and energy units arrive according to
the stationary Poisson process. Service time of an arbitrary customer has an arbitrary distribution
function.

The purpose of the work — to calculate the stationary probability distribution of the embedded
Markov chain, characteristics of its performance and LST sojourn time in the system, derivation
of the ergodicity condition, conducting numerical experiments aimed at studying the behavior of
characteristics depending on the parameters of the system.

Research methods — methods of the probability theory, the queueing theory, matrix analysis.
As a result of the study, a multi-dimensional Markov chain was constructed that describes the
functioning of the system, applied the embedded Markov chain, its stationary distribution was
calculated, formulas for the main performance characteristics of the system were obtained, were
conducted numerical experiments.

Scope — the considered queuing system can serve as an adequate model of the node of wireless
sensor network with energy harvesting.



