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Pedepar:

1. O6'eKT mOCHimKEeHHS - IPOLIECU aKTUBHOTO yIIPaBJliHHS YepraMu nakeTis. [IpegmeT mocaimKeHHs - Moz e
aKTUBHOTO YIIpaBJliHHA yepramu Tpadika Ta METoAU O0POTHOU 3 IEPEBAHTA)KEHHSIMU B T€JIEKOMYHIKalliMHUX
Mepexxax. Metoau nociinkeHHs. JociipKeHHs AucepTaliliHol po60TH BUKOHAHO i3 3aCTOCYBaHHSM TeOpii cUCTEM
MacoBOro 06CIyroByBaHHsI, Teopii TeneTpadika, Teopii IMOBipHOCTEH Ta Teopii aBTOMAaTUYHOTO PEryIl0BaHHS
CHCTEM YIIPaBJliHHS, 32 JOIIOMOI0OIO SIKUX PO3p006JIeHO MaTeMaTUYHi MOJieJli Ta METOI1 aKTUBHOT'O YIIPaBJIiHHS
yepramu. [y OLiHKM a,eKBATHOCTI 3alIPOIIOHOBAHMX PillIEHb 3aCTOCOBAHO MAaTEMaTUYHE MOEJIOBAHHS Ta METOI
iMiTal[ifHOrO MOJIEIIOBAaHHS Ha 0a3i iHTepakTuBHOI ccTemu MATLAB 3 BUKODUCTaHHSIM METO[IiB MaTEMATUYHO]
CTaTUCTUKU. TeOpEeTHYHI Ta IPAKTUYHI pe3yIbTaTy: Briepie 3arIporIoHOBAaHO METOJ, TOCIiIKeHHSI AQM-cucrem 3
peryssiTopamMu CyKyIIHOI IIBUAKOCTI BXiHOTo Tpagika Ha OCHOBI jlorapuPmiyHux Pa3zo-4acTOTHUX XapaKTEPUCTHK,
110 [103BOJIsI€ BCTAHOBIIOBATHU 31aTHiICTb AQM-cucremu mepexi TCP /IP 36epiratu cTiliKicTb IpU 3MiHi TapaMeTpiB
Mepexi i Tpadika Ta BUSBIISATH 3ar1ac CTIMKOCTI IO aMIUIITYAi i (pasi; yrockoHaneHo MaTeMaTU4Hy Mozesib AQM-

CHCTEMHU LJISIXOM 3aMiHU NepenaToyHoi QyHKIi] JaHKK YUCTOro 3ari3HIoBaHHSI AQM-crucTeMu KOMIIJIEKCHOIO



nepenaTodHoo QyHkiieto [Tafge n-ro nopsaxy, sSika BXe 3a 2-T0O NOPSIKY 3a0e31edye TOUHICTh allpOKCUMallil TaHKU
YUCTOTO 3ali3HIOBaHHS 3 IOXUOKOI0 MeHIe 1%, 1o CIpolye aHasi3 XxapakTepucTuk AQM-cucTeMy; yIOCKOHAIEHO
CTOXAaCTUYHY Moz eslb AQM-cucTemMu, CKOPEroBaHoI PI-peryiaropom K 3aMKHEHOI CUCTEMY aBTOMAaTUYHOTO
KEpYyBaHH4 31 3BOPOTHIM 3B'SI3KOM Ta 3MiHHMMH Yy 4aci IIapaMeTpaMy, 10 J03BOJIS€ BPaXOBYyBaTH 3MIHHUI XapaKTep
iHTeHCUBHOCTI Tpa@ika; yI0CKOHANIEHO MOJIeJib HeUiTKoro perynsitopa AQM-cucTeMu 3 TPUKYTHUMU BXiIHUMAU i
BUXiTHUMU (PYHKLISIMHU, 1O 03BOJISIE MiABUILATY IIBUKOJiI0 CUCTEMH IIPU BCTAHOBJIEHHI IOBXXUHU Yepry,

MaKCHUMaJIbHO HaOJMKEHOI 70 HEOOXiHOI.

2. The object of research is the processes of active management of package queues. The subject of the study is
models of active traffic queue management and methods of combating congestion in telecommunication networks.
Methods of research. Researches of the thesis work were carried out using the theory of queuing systems, the
teletraffic theory, probability theory and the theory of automatic regulation of control systems, with the help of
which mathematical models and methods of active queue management were developed. To assess the adequacy of
the proposed solutions, mathematical modeling and methods of simulation based on the MATLAB interactive
system using mathematical statistics methods were applied. Theoretical and practical results: For the first time, a
method for researching AQM-systems with regulators of the aggregate rate of incoming traffic based on log
phase-frequency characteristics was proposed. This allows to establish the ability of the AQM-system of the
TCP/IP network to maintain stability when changing network and traffic parameters and determine the stability
margin by amplitude and phase; The mathematical model of the AQM-system was improved by replacing the
transfer function of the pure-delay unit of the AQM-system by the complex n-th order Pade transfer function that
already with 2-th order provides the accuracy of approximation of the pure delay link with an error of less than 1%,
which simplifies the analysis of the AQM-systems; The stochastic model of the AQM-system, corrected by the PI-
regulator as a closed automatic control system with feedback and time-variable parameters, has been improved,
which allows to take into account the variable character of traffic intensity; The model of the fuzzy regulator of the
AQM-system with triangular input and output functions is improved, which allows to increase the system
performance when setting the queue length, as close as possible to the required one.
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