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1. Meronu 3a6e3neyeHHs HalilHOCTi BOJIOKOHHO-ONTUYHMUX JIiHii 3B’3Ky Ha eTarax [IPOEKTyBaHHS Ta eKCILTyaTallii

2. Methods of providing the reliability of fiber-optic communication lines at the design and operation stages

Pedepar:

1. O6’exT mocmimKeHHs — Mpolec 3abe3rnedyeHHs] HaitHOCTi BOJIOKOHHO-ONTUYHUX JIiHiN 3B'13Ky. [IpenmeTt
IOCJiI)KeHHS — METOAU Ta CIIocobu 3abe3redeHHs HaZiltHOCTI BOJIOKOHHO-ONTUYHUX JIiHil 3B513Ky. MeTonu
JIociimKeHHs. [l po3B’a3aHHS [TOCTaBJIEHUX 33a4 Yy poOOTi BUKOPUCTaHO: METOAM TeOpii JIiHil lepeaBaHHS,
METOJIY TeOopii IPY>KHOCTI, METOY MaTeMaTUYHOI CTaTUCTUKY, METOIU Teopii IMOBipHOCTI, MeTogu MMPOBOTO
MoJeJsoBaHHs. JlucepTalist IpucBsYeHa HayKOBO-TIPAaKTU4Hiil Tpo6eMi — MeTogaM 3abe3redeHHs HaJiltHOCTi
BOJIOKOHHO-ONTUYHUX JIiHil 3B'513Ky (BOJI3) Ha eTanax IPOEKTYBaHHS Ta eKCIlyaralii. Po3BUTOK Teopii

3abe3nedyeHHs HafiltHOCTI cydyacHux BOJI3 Ha eTanax >KUTTEBOTO LMKy BOJIOKOHHO-ONTUYHUX CUCTEM



nepenasanHs (BOCII) 103BOIMB BUPIMIUTU psf, 33724 Ta PO3POOUTH METOIU: — 6AaraTOKPUTEPiabHOI ONTUMI3alLil
MOJYJIbHOI KOHCTPYKLii onTryHOTro Kabesto (OK) Ha OCHOBI BUSIBJIEHUX KPUTEPIiB CTPYKTYpPHOI Ta HapaMeTpUyHoOi
onTuMizallii Mosiesiell 6araTolOBUBHOI'O OCepisl Kabeslto, SIKi JO3BOJINIIY 3[iMICHIOBATY Ha eTalli IPOEKTYBaHHS
BOJI3 o6rpyHTOBaHUI NIPUCKOPEHUI BUOIp KabesIlo ONTUMAIbHOI MOZEJI OQHOYACHO 33 TEXHIYHOIO Ta
€KOHOMIYHOI0 €(PEeKTUBHICTIO; — Y OCKOHAJIEHHS BUOOPY CUJIOBUX €JIEMEHTIB OJJHONIOBMBHOI KOHCTPyKLii OK Ha
OCHOBI BCTAaHOBJIEHUX 3aJIEXKHOCTEN JOMYCTUMHUX PO3TATYBAJIILHUX HABAHTAKEHbD i€JIEKTPUYHUX LEHTPAJIbHOTO Ta
nepru@epiliHOro CUJI0BUX €JIEMEHTIB KabeJIio Bif FeOMETPUYHOTrO PO3MIipY LIEHTPaJIbHOTO ejleMeHTa. Lle o3Bosisie
3[iICHIOBATH Ha eTari npoekTyBaHHs BOJI3 npuckopenuit Bubip mogesi OK 3 onTMMasbHMMY CUJIOBUMU Ta
IHIIMMU KOHCTPYKTUBHUMMU €JIEMEHTAMU; — OL[iHKA TEPMOMEXaHIYHOTO BIIJIMBY YMOB €KCILIyaTallii Ha TeOMETPUYHI
po3mipu i napametpu ocepps OK, sikuil BpaxoBye BifHOCHI 3MiHM foBxXuH OB Ta kabesio pu il TeMnepaTypH i gae
MOXJIMBICTb OL[iHUTH Ha eTamni NpoekTyBaHHS BOJI3 3MiHM MexaHIYHMX TapaMeTpiB KabeJIio P eKCILTyaTalii; -
KOHTPOJIIO MMOBIPHICHUX IMOKa3HUKIB HAZIMHOCTI JiHIAHKUX criopyz BOJI3 npu noyaTkoBOMY TEPMiHI €KCIITyaTariii
L7151 OLIIHKU TEXHIYHOTO CTaHy iX eJleMeHTIB Ta ONTUMi3allilo 06CIyroByBaHHsI JIiHill pparMeHTiB TPaHCIIOPTHO]
€JIEKTPOHHOI KoMyHiKaifiHoi Mepexxi (TEKM) 3B's13Ky; — KOHTPOJII0 MEXaHIYHOTI'O CTaHY BOJIOKHA Ji€JIEKTPUYHOTO
camoyTpuMHOro OK 111 MOHITOPUHTY iX 3MiH; — BU3HAQUYEHHS MiCILisl pO3TallyBaHHS 3allaCHUX YaCTUH, iHCTPYMEHTIB
ta npunans (3II1) 3a: a) BifcTaHHIO MDX By3JIaMU Ta iHTEeHCUBHICTIO BifMoB BOJI3; 6) cymapHHUM 4acOM BiJHOBJIEHHS
3B's13Ky Ta Koe@illieHTOM rOTOBHOCTI [J151 KOperyBaHHs Miclist posramyBaHHs 3IIT nigpo3ainamu TexHiuHOI
eKCIulyaTalii i yOCKOHalIeHHs! TEXHIYHOTO OOCIyrOBYBaHHS MEPEXi 3B's13Ky. YLOCKOHAJIEHO [OCIiLOBHICTh
IIPOEKTYBaHHS CyMapHUX [TOKa3HUKIB HaziHOoCTi BOJI3 a6o BOCII 11 mpoBeeHHS OL[iHKY IIapaMeTpiB ix
HaJitHOCTI NPy NPOEKTYBaHHI Ta eKkciulyaTalii. OTpuMaHo 6ibll JOCTOBIPHI pO3PaxXyHKOBI 3HaY€HHS CepelHix
eKCIUlyaTalillHMX IOKa3HUKIB gKkocTi pobotu BOJI3 (o, omakc, oMiH, tcuss) TEKM 3B'13Ky B pi3HUX KJIiIMaTUYHUX
parioHax KpaiHu /s MifgBUIeHHS] TOYHOCTI BU3HAUYEeHHS NOKa3HUKIB HazitHocTi BOJI3 a6o BOCII mpu ix
IIPOEKTYBaHHI Ta eKcITyaTalii. Y 1izomy, pe3yabTata po3poboK B fycepTallii J03BOJINIA CTBOPUTH KOMILJIEKCHI

TEOPEeTUYHi Ta NPaKTUYHI Mifxoau 1o 3abe3nedeHHs HagiiHocTi BOJI3 npy NpoeKkTyBaHHI Ta eKCIIyaTalji.

2. The object of research is the process of ensuring the reliability of fiber-optic communication lines. The subject
of research is methods and ways of ensuring the reliability of fiber-optic communication lines. Research methods.
To solve the problems set in the work, the following methods of transmission line theory, methods of elasticity
theory, methods of mathematical statistics, methods of probability theory, methods of digital modeling were used.
The dissertation is devoted to a scientific and practical problem - methods of ensuring the reliability of fiber-optic
communication lines (FOCL) at the design and operation stages. The development of the theory of ensuring the
reliability of modern FOCLs at the stages of the fiber-optic transmission system (FOTS) life cycle has allowed to
solve a number of problems and develop methods: — multi-criteria optimization of the modular design of the
optical cable (OC) based on the identified criteria of structural and parametric optimization of models of the multi-
layer cable core, which allowed to carry out a justified accelerated selection of the cable brand at the design stage
of the FOCL simultaneously by technical and economic efficiency; - improvement of the selection of the strength
elements (SE) of the single-layer optical cable design based on the established dependencies of the permissible
tensile loads of the dielectric central strength element and peripheral strength elements of the cable on the
geometric size of the central element. It allows to carry out an accelerated selection of the OC brand with optimal
strength and other structural elements at the design stage of the FOCL; - assessment of the thermomechanical
impact of operating conditions on the geometric dimensions and parameters of the OC core, which takes into
account the relative changes in the lengths of the OF and cable under the influence of temperature and makes it
possible to assess at the FOCL design stage changes of the mechanical parameters of the cable during operation; -
control of probabilistic reliability indicators of FOCL linear structures during the initial period of operation to
assess the technical condition of their elements and optimize the maintenance of lines in the transport electronic
communication network (TECN) fragment; - control of the mechanical condition of the dielectric self-supporting
OC (DSOC) fiber to monitor their changes; - determination of the location of the spare parts, tools and equipments
(SPTE) by: a) the distance between the nodes and the intensity of FOCL failures; b) the total time of communication
restoration and the readiness coefficient for adjusting the location of the SPTE by technical operation units and



improving the technical maintenance of the communication network. The sequence of designing the total
reliability indicators of FOCL or FOTS has been improved to assess the parameters of their reliability during design
and operation. More reliable calculated values of the average operational indicators of the quality of FOCL
operation (o, omax, omin, tatcr) of TECN in different climatic regions of the country have been obtained to increase
the accuracy of determining the reliability indicators of FOCL or FOTS during their design and operation. In
general, the results of the developments in the dissertation have allowed to create comprehensive theoretical and
practical approaches to ensuring the reliability of FOCL during design and operation.
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