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Pedepar:

1.V nucepraniiiiHiit po6oTi, BiilIOBiAHO 10 MOCTaBIEeHOI METH, HA OCHOBI TEOPETUYHUX Ta MPAKTUYHUX JOCTiIKEHb
PO3B’13aHO BOKJIMBE HAyKOBO-TEXHIYHE 3aBJIaHHSI, a caMe PO3pOOKa METOINUKHY 3a6€e3e4eHHs (PYHKLiOHAIbHOI
crifikocri iHpopmaniiinux cuctem (IC) Ha 0OCHOBI NporpaMHO-KOHQirypoBaHux mepesx (SDN). Lli gocinkeHHs €
aKTyaJIbHUMU Ta €KOHOMIYHO €(PEKTUBHUMHU B YMOBAX OyPXJIMBOrO PO3BUTKY (PYHKIIOHYBAaHHS BEJIMKUX
iHopmaLiiHuX cucTeM sIK B YKpaiHi, Tak i y iHmux kpaiHax cBity. OTpuMaHi B [IUCEePTaliliHill pobOoTi pe3yabTaTu
MaIOTh BarOMe HayKOBE 3HAY€HHS 11 MOXKYTb OyTY BUKOPUCTAHI Ha CTaAii IPOEKTyBaHH Ta eKcilyarauii IC B
YMOBax anpiopHoi HeBU3Ha4YeHOCTi iHpopmanii mpo GyHKLil po3noziny BU3HAYaIbHUX BUIAAKOBUX BEJINYVH. BoHU
CJIyXKaTb OOI'PYHTYBaHHSM IlepefbdadyyBaHMX IIOKa3HUKIB QPyHKIIOHaMbHOI cTifikocTi IC. Y npoueci TeOpeTUYHUX i
[IPaKTUYHUX JOCJIIPKEHb y JUCePTaliliHii pOOOTi OTPMMaHi HACTYIIHI HAYKOBO-TIPAaKTU4HI pe3ysbTaru: 1.ITpoBeneHi
IocimkeHHs cydacHux IC 1okas3asay HasiBHICTh TeHAEHLi] 36iblIIeHHs KijIbKOCTI Linel, mo cTosTs neper IC, i B

CBOI0 uepry 1o ¢pyHKuioHanpHOi crifikocTi IC. Ilepenik i ycknagHeHHs 3aBaaHb B IC notpebye aHamisy Ta



BM3HAYEHHS BUMOT, SIKi HEOOXiJHO BpaxoByBaTu npu nooyxnosi IC. 2.JlociigKkeHo cTaH (PyHKLiOHANIBbHOI CTIMKOCTI
indopmaniitHux cucrem. [TokazaHo, 1o HEOOXiIHO MiroTyBaTy ajJbTePHATUBHI BapiaHTU pillleHb 1[0/10
3a0be3ne4yeHHs HeoOXinHOro piBHs QYHKIIOHaNBHOI CTIMKOCTI /1151 3BHM)XEHHS CTYIIeHsI PU3UKY B IPOOJIEMHUX 30HAX
(YHKUiOHYBaHHS iH(POPMALIITHUX MEPEX Ta CIIPOTHO3YBAaTU MOXKJIMBI MOl sIKi MOXKYTb CYTTEBO BILJIMHYTU HA
nobynoBy mepexi. 3.BuzHavueHo, mo pyHmaMeHToM [1Jis 3a6e3e9eHHs TaKMX 33/1a4 BUCTYyIa€e TexHosorist SDN, ska
BiIKpMBa€ NepCIIeKTUBY /1Jis1 BUpilleHHs Ipo6sieM B IC, 110 J03BOJIUTH T€IeKOMYHIKALifHUM KOMIIaHisIM OTpUMaTu
He3aJeXXHe YIIPaB/IiHHS yCielo MEPEXEIO i 3HAUHO CIIPOCTUTD €KCIUTyaTallilo MEPEX Ta BapTiCTh ii 06CIyroByBaHHsI.
4.Y1,0CKOHAJIEHO MAaTEMATUYHY MOJ€JIb CUCTEMU II€peadi JaHUX, sIKa BPaxOBY€E TUII [IAKETIB, 10 MEPENaThC, i
I03BOJIS€ BUBHAYUTY MaKCUMAaJIbHUI 4ac 3aTPUMKHU KaHaJly Ta OLiHUTH e(peKTUBHICTb, 110 JOCITaeThCsl 33 PaXyHOK
BHMKOPHUCTaHHS IPIOPUTETHOTO yIPaBiHHA Tpadikom. 5.Po3pobsieHo maTeMaTUyuHi Moaesli PyHKIiOHAIbHOI
crifikocTi IC 3 YacoBUM pe3epByBaHHSM [P MOMEHTHUX OOMEXEHHSX Ha (PYHKIiI PO3NOLiNy BUNAIKOBUX BEJIMUUH.
BoHU [,03BOJISIIOTh BU3HAUMTH FAPAHTOBAHI OLiHKY TIOKA3HUKIB (PYHKI[IOHAIbHOI CTIKOCTi CUCTEMH Nlepeaadi JaHux
IC. 6.Po3pobseHo MeTonuKy 3abesnedeHHs QyHKIioHaNbHOI cTifikocTi IC Ha ocHOBi SDN. MeTonuKa I'pyHTY€EThCS
Ha BU3HAYEHHI rapaHTOBaHUX OLiHOK [TI0Ka3HUKiB (PYHKIiOHAIBHOI CTIIKOCTI CUCTEMU NIEpeadi JaHUX, BPaXOBYe
pesepB yacy, pexxumu po6oTu IC Ta 03BoJIsie BU3HAYATH BEPXHi Ta HWDKHI OL[iHKM NOKa3HUKIB (PYHKIIOHATIbHOI
cTifikocTi. 7.JIpoBefeHa rmpakTU4yHa peasisalisi po3po6yeHoi MeToAuKY 3abe3rnedeHHs QyHKIiOHANIbHOI CTIMKOCTI
iHpopmaLifiHUX CUCTEM Ha OCHOBI IPOrpaMHO-KOHQIrypoBaHUX MepexX. [yl LIbOro po3pob6JieHO BipTyaabHe
XMapHe CepeJoBUILEe TECTyBaHHSI MEPesKi Ha OCHOBI 1ab0paTOpHOi 6a3u JlepKaBHOTO YHiBEPCUTETY
TeJIeKOMYHiKalLii. TeCTyBaHHS MEPEXi [10Ka3ajo, 0 3aCTOCYBAHHS METOIVKHU O3BOJISIE 3MEHIIUTY 4aC 3aTPUMKU
B IIOPIBHSIHHI 3 TPAULIiNHUMU MeTOIUKaMU Bif, 5 10 9%. 8.0OTpruMaHi pe3yabTaTy TEOPETUYHUX Ta IPAKTUYHUX
IOCIIiIKEHb MAIOTh NIPUKJIAIHUN XapaKTeP i BOJIOAIIOTh JOCTATHIM CTyIIEHEM TOYHOCTI. Lle mo3Bosise ix
BMKOPHMCTOBYBATY MIPY BU3HAYEHI IPOTHO30BAHNX OLIIHOK [TOKA3HUKiB (PYHKIiOHANBHOI CTIMKOCTI IC mig

OOIrpYHTYBaHHS TapaHTOBAaHOTO BUCHOBKY IIPO Te, 1o IC BifloBifgae 3ajaHuM BUMOTaM.

2. In the dissertation work, according to the set goal, on the base of theoretical and practical research, an
important scientific and technical problem was solved, namely, the development of a methods to providing
functional stability of information systems (IS) on the base of software-defined networking (SDN). These studies
are relevant and cost-effective in the context of the rapid development of the functioning of large IS in Ukraine
and in other countries of the world. The results obtained in the dissertation have a significant scientific value and
can be used at the stage of design and operation of IS in conditions of a priori uncertainty of information about the
distribution function of determining random variables. They serve as grounding for the expected indicators of the
functional stability of IS. In the course of theoretical and practical researches in the dissertation work the
following scientific and practical results are received: 1.The conducted studies of modern IS have shown a
tendency to increase the number of goals facing IS, and in turn to the functional stability of IS. The list and the
complexity of tasks in IS requires the analysis and definition of requirements that must be considered when
building IS. 2.The study of the state of functional stability of IS. It is shown that it is necessary to prepare
alternative solutions to ensure the required level of functional stability to reduce the degree of risk in problem
areas of the functioning of information networks and to predict possible events that can significantly affect the
construction of the network. 3.1t is determined that the foundation for such tasks in favor SDN technology, which
opens up prospects for solutions to IS issues, which will allow telecommunications companies to obtain
independent control of the entire network and will greatly simplify networks operation and the cost of its
maintenance. 4.The mathematical model of the data transmission system has been improved, which takes into
account the type of packets transmitted and allows to determine the maximum delay time of the channel and
evaluate the efficiency achieved through the use of priority traffic management. 5.Mathematical models of
functional stability of IS with time redundancy at moment restrictions on functions of distribution of random
variables are developed. They allow to determine the guaranteed estimates of the indicators of functional stability
of the IS data transmission system. 6.A method for ensuring the functional stability of IS based on SDN has been
developed. The methodology is based on the definition of guaranteed estimates of indicators of functional stability
of the data transmission system, takes into account the time reserve, modes of operation of IS and allows to



determine the upper and lower estimates of indicators of functional stability. 7.Conducted practical realization of
the developed methods to providing functional stability of IS on the base of SDN has been carried out. A virtual
cloud network testing environment was developed based on the laboratory base of the State University of
Telecommunications. Network testing has shown that the application of the technique can reduce the latency time
in comparison with traditional techniques from 5 to 9%. 8.The results of theoretical and practical investigations
have applied character and have a sufficient degree of accuracy. This allows them to be used in determining the
predicted estimates of the indicators of the functional stability of the IS to substantiate the guaranteed conclusion
that the IS meets the specified requirements.
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