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Tema gucepranii:
1. CTBOpeHHSs €(PEKTUBHHUX IIPUCTPOIB ONITUYHOTO 3B'SI3KY Ta METOLIB iX AOCHIIIKEHHS

2. Creation of effective devices of optical communication and methods of its investigation

Pedepar:

1. O6'eKT BOCiIKEHHS - MPOLIEC PO3NOBCIOKEHHS], IPOXO/KEHHS Ta PO3CisIHHS CBiTJIa B IACMB-HUX IIPUCTPOSX
ONTUYHOTO 3B'S3Ky. MeToI0 gucepTaliiHOi poO0TH € PO3BUTOK TEOPii aHasi3y Ta CTBOPEHHSI HOBUX €(DEKTUBHUX
[IaCMBHUX IIPUCTPOIB ONITUYHOTO 3B'S13KY, Y TOMY YMCJli IPUCTPOIB HA OCHOBI 6AaraTolapoOBUX CTPYKTYP, KiJbLIEBUX
OINTUYHUX PE30OHATOPIB, BUTMHIB ONITUYHUX XBUJIEBO/IB Ta €JIEMEHTIB, 1[0 PO3CIIOIOTh CBITJIO, & TAKOXX [IACUBHUX
ONTUYHUX [IPUCTPOIB 117151 3a6€e3M1e4eHHs 3aXUCTy iHpopmallii Ha BOJIOKOHHO-ONTUYHUX JIiHisIX 3B'43Ky. MeTonu
OOCJiIKEHHS - METOJ, CTAaTUCTUYHOTO PO3PAXyHKY B IO€IHAHHI 3 MIPMHLMNAMY KBAaHTOBOI €JIEKTPOAMHAMIKH,
€KCIIEPMMEHTAJIbHI METOAM IOCIiIPKEHHS PO3CisIHHSA Ta 3araCaHHs CBiTJIa, METOAY F€OMETPUYHOI ONITUKHU.
TeopeTuyHi Ta NpakTUYHi pe3yJIbTaTU i HOBU3HA: 3alIPOIIOHOBAHO Ta OOIPYHTOBAHO METOJ, IOCIiI)KEHHSI [IaCUBHUX
IIPUCTPOIB ONITUYHOIO 3B'SI3KY, SIKUI BUKOPUCTOBYE NIPUHLIUIIN KBAaHTOBOI €JIEKTPOAUHAMIKY Ta MATEMATUYHOI
CTaTUCTHUKY, 1O IO3BOJISIE MIPOBOAUTY MOJEJIIOBAHHS SK I€PefaBajbHUX, TaK i IMHAMIYHUX Ta ITyMOBUX

XapaKTePHUCTHK; 3a[IPOTIOHOBAHO Ta allPOGOBAHO HOBY KOHCTPYKILiI0 OIITUYHOTO aTEHI0ATOPA, SIKa BUKOPUCTOBYE



BUTHHU ONITUYHUX XBUJIEBO/IB, IO HAZIAJI0 MOKJIMBICTb OTPMMATU HYJIbOBI TIOYATKOBI BTPATU Ta MOXJIUBICTh
[iAKIII0YEHHS aTeHI0aTopa 6e3 CTBOPEHHS PO3PUBY Y JIiHil; 3aIIpOIIOHOBAHO Ta PO3PO6JIEHO METOY TIOKPAleHHS
KyTOBMX JIMCIIEPCIHMX XapaKT€PUCTUK ONITUYHOTO MPUCTPOIO AEMYJbTUIIEKCYBAHHS HA €(EKTi PO3CiSIHHS CBiTJIa,
sIKi 6a3yI0TbCS HAa PO3MilllEHHI ONITMYHOTO IIPUCTPOIO Y BiAMIOBIZHOMY ONITUYHOMY CE€PELIOBUIII Ta BUOOPi 3HAYEHb
[TIOKa3HUKIB 3aJIOMJIEHHS NIPUCTPOIO Ta CEPENOBUILA 3 YPAXYBAHHAM IUCIIEPCIMHNX XapaKTepU-CTHK iX Marepiais;
3alpOINIOHOBAHO HOBU MifIXiJ| I0JJ0 BUKOPUCTAHHS 6araTomapoBUX CTPYKTYP /Jis BUPilleHHS 3aBJaHb
CIIEKTPaJIbHOI CeJeKLlii ONTUYHUX KaHaJliB Ta BIepIle BCTAHOBJIEHO, 110 32 PaXyHOK BUOOPY KyTa MaJiiHHSI MOXJINBE
3HayHe 306i7bLIeHHS KyTOBOI Aucnepcii 6araTomapoBoi CTPYKTYpH; 3alIpOIIOHOBAHO HOBUI MifXif 10 106yL0BU
ONITUYHOTO MPUCTPOIO MONEPEIHBOTO AEMYJIbTUIIEKCYBAHHS IPYIIOBOTO CUTHATY CUCTEMHU Nlepeadi 3i
CIIEKTPJIbHUM PO3[iJIEHHSIM KaHaJiB, sIKUI BUKOPUCTOBYE KijIbLIeBi OIITUYHI PE30HATOPHU, a TAKOXK 3abe3Ieyye
Mi/IBUIIEHHS CIiBBiIHOIEHHS CUTHAJI-IIYM B YCiX ONTUYHUX KaHaJax; 3alIPOIIOHOBAHO Ta OOIPYHTOBAHO MACUBHUN
ONTUYHUI IPUCTPIi 1711 MACKYBAaHHS JIiHITHMX ONTUYHUX KOJOBUX KOM6iHaLii. CTyNiHb yIPOBAJKE€HHS:
Pe3yJbTaTU JUcePTaLiiiHOi pOOOTH 3HANIIIM 3aCTOCYBAaHHSI IIpY BUPOOHUIITBI BOJIOKOHHO-OIITUYHUX KabeJiB Ha
3aBofi "Opeckabenb”; B po3poOKax Ta pyU BUPOOHUIITBI ONTUYHUX KabesiB Ha 3aBofi "[liBgeHKkabess"; mpu
BMPOOHULITBI ONTUYHUX NPUCTPOiB 3AO "MHCTUTYT MH(POPMALIMOHHBIX TeXHOJIOrUH", binopycisi, MiHCEK; B
HayKoBo-gocligHux pobotax HJI "Opion"; po6orax HTLI "EHepross's30K"; B HaB4YajbHOMY ITpoleci HapyanbHO-
HAyKOBOI'O iHCTUTYTY TesleKoMyHiKauii Ta indpopmarusauii [IYIKT. I'anysp - TeXHIUHI HAyKU, TeJE€KOMYHIKallii.

2. The object of study - the process of distribution, transmission and scattering of light in the passive optical
communication devices. The aim of the thesis is the development of theory, analysis and creating new efficient
passive optical communication devices. Methods of research - a method of statistical calculation, combined with
the principles of quantum electrodynamics, the experimental methods of studying the scattering and attenuation
of light, the methods of geometrical optics. Theoretical and practical results and novelty: proposed and justified
method of investigation of passive optical communication devices, which uses the principles of quantum
electrodynamics and mathematical statistics, and allows the simulation of both the transmission and dynamic and
noise characteristics; proposed and tested a new design of the optical attenuator that uses optical waveguide
bends, allowing for zero initial losses; a new approach to the use of multilayer structures for solving spectral
selection of optical channel is proposed and found that by choosing the angle of incidence may significantly
increase the angular dispersion of the multilayer structure; proposed new approach to the construction of passive
device prior demultiplexing of transmission system with wavelength division multiplexing; proposed and justified a
passive optical device for masking linear optical code combinations, which provides the ability to protect the
entire flow of information from unauthorized access. The degree of implementation: results of the thesis have
been used in the production of fiber-optic cables at the "Odeskabel”, in the development and manufacture of
optical fiber cables in the factory "Yuzhkabel", with production of optical devices JSC "Institute of Information
Technology", Minsk, in the research projects of research Institute "Orion", in works of NTC "Energosvyaz", in the
educational process of Institute of Telecommunications and Information SUICT. Sphere of use: technical science,
telecommunications.
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