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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTumizauifiHi Mojesli TPOeKTyBaHHs MepexX iHPOKOMYyHIKalii

Ha3sBa po6oTH aHIJIilICbKOIO:

Optimising models of designing the information-telecommunication networks

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIXEHHS - IPOLeCH NepefaBaHHs JAaHUX Y HU(PPOBUX iHPOPMaLIHO-TE€IEKOMYHIKAL[iITHUX MEPEesKax.
Merta mocnimKeHHs - 106y10Ba HOBUX MaTeMaTUYHUX MOZEJII Ta METOTiB ONTHMI3allii peXXnMiB nepesaBaHHS
IAHUX y 6araToKaHaJbHUX CUCTEMax liepeaayi ijis 36i1blIeHHs X IPOIYCKHOI 3aTHOCTI Ta POLIIIMPEHHS
4aCTOTHOTO Jiana3ony nepepadi. MeToau HOCHiIKEHHS: TEOPis OLMPEHHS €JIEKTPOMArHiTHUX XBUJIb, TEOPis
IVICKPETHUX OPTOrOHAJbHUX M€PETBOPEHb, METOAM LU(PPOBOI 06POOKU JaHUX Y JIOKaIi30BaHUX CIIEKTPAJIbHUX
6asucax, Teopis Teserpauiky. Po3pobieHo metonu: BusHaueHHs Tpadiky iHPOKOMYHIKaLiTHUX Mepex 3
dpaxTanbHUM TeseTpadikoM, ONITUMAIBHOTO 32 KpUTEPisIMU ONTUMIi3allii IpONycKHOi 37aTHOCTI KaHaiB repeaayi
IAHUX; BUBHAYEHHS IPOCTOPOBOrO MO3ULIIOHYBAHHS BUIIPOMIHIOIOYMX IPUCTPOIB 6€3IIPOBITHNAX
iHpoKOMYyHIKaLiIHAX MepeX, ONITUMI30BAaHOTO 32 KpUTEpieM MiHiMi3allii eHepreTUYHUX BTPAT CUTHAJIIB 3B'S3KY.
Po3pob6seHa 6araTokpuTtepiasbHa MOZEb KOMIIpeCii curHaiiB y 6e3npoBoioBUX iHPOKOMYHIKALITHUX Mepeskax 3
YaCTKOBOIO BTPATOIO iH(popmallii, oNTMMi30BaHy 3a KpUTEPiSIMU MiHiMi3allii eHepreTUyHuX BTPAT Ta iHpopMaLiliHO]
3HavymocTi.JlaHi pekoMeHalii o0 BUOOPY aJrOpuTMiYHOI OCHOBU KOMIIPECii CUTHAJIiB 32 EHEPTrETUYHMMU Ta
indopmaniitnumu Kputepisimu. Po3pobieno metonu ontumisanii Tpadiky rnepenaBaHHs JaHUX Y 6€3IIPOBOOBUX
OaraTokaHaJbHUX T€JIEKOMYHIKaLiIHUX MepeXXax 3 BilMOBaMU Ta 3 Pi3HUMU BapiaHTaMU opraHizauii uepr
TPaH3aKTiB 3a KpUTEPieM MaKCHMi3allii IMOBIPHOCTI 6€3[IOMUJIKOBOI [lepefadi JaHuX. Y pe3yJbTaTi IPOBEIEHUX
IOCJIiIPKEeHb pO3po6sieHa HOBa AJITOPUTMiYHa 6a3a oNTUMi3alii nepenavi TpaH3akTiB y iHPOKOMYHIKaAL[ITHUX
MepeXkax 3a KpUTepisIMU MiHiMi3allii eHepreTUYHUX BTPaT CUTHAJIIB Ta Y4aCOBUX XapPaKTEPUCTUK Ilepeadi 3
KOHTPOJIbOBAaHUM PaBHEM 30€peXeHHS iH(pOpMaTUBHOCTI. Pe3ysibTaTi po60OTH BIIPOBA/IKEHI Y HABUAJIbHUI MTPOLIEC
JHY Ta MOXyTb 6yTU BUKOPUCTAHI [1JIs1 KOMIIPECii IMPOKOCMYTOBUX CUTHAJIB Y KOCMIYHUAX CUCTEMX 3B'SI3KY,

IIPOEKTYBaHHi 6€3[IPOBOIOBUX CUCTEM 3B'SI3Ky T€pareploBoro AiarasoHy.

Pedepar aHr1ilicbKOIO:

The object of study is the processes of data transmission in digital information and telecommunication networks.
Purpose of the study is to build new mathematical models and methods for optimizing data transfer modes in
multi-channel transmission systems to increase their bandwidth and expand the frequency range of
transmission.Research methods the theory of propagation of electromagnetic waves, theory of discrete orthogonal
transformations, methods of digital data processing in localized spectral bases, theory of teletraffic.Following
methods developed: determination of traffic of infocommunication networks with fractal teletraff, optimal
according to the criteria for optimizing the bandwidth of data transmission channels;determination of spatial
positioning of radiating devices of wireless nfocommunication networks, optimized according to criterion of
minimizing energy losses of communication signals. Multi-criteria model of ompression of signals in wireless
infocommunication networks with partial loss of information has been developed, optimized according to the
criteria for minimizing energy losses and information significance. Recommendations on the choice of algorithmic
base compression of signals according to energy and information criteria are given. Methods for optimizing data
transmission traffic in wireless multi-server telecommunication networks with failures and with various options
for organizing transactional queues according to the criteria for maximizing error-free data transmission have
been developed.Result of the research, a new algorithmic base for optimizing the transmission of transactions in
infocommunication networks according to the criteria for minimizing energy losses of signals and time
characteristics of transmission with a controlled level of information preservation has been developed. Scope of



use: for compression of broadband signals in space communication systems, design of wireless communication
systems of the terahertz range.
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