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2. A method for protection of cable communication lines of telecommunication networks for power impulse

electromagnetic interferences

Pedepar:

1. O6’eKT moCiIKeHHs! - MPoLieC BIUIMBY HeJIiHIHMX lapamMeTpiB IPUCTPOIB 3aXUCTy Ha SIKiCTb iHpopMalliiHOro
cursaiy. Mera fociuizpkeHHs - 3a6e31e4eHHs 3aBaJOCTIMKOCTI iHPOPMaLiiHUX CUCTEM i3 IPOTSHKHUMU
TeJIEKOMYHIKal[ilHUMU JIiHIsIMU 3B'I3Ky B YMOBaX [iii €JIeKTPOMarHiTHUX 3aBafl. MeTonu JOCTiIKeHHS -~ METOAU
MaTreMaTU4HOro anapary QyHKIiOHaNbHUX PALiB BosbTeppa, yucesibHi METOIU, MeTOAM JIiHITHOTO ITpOrpaMyBaHHS,
(}i3NYHOrO EKCIIEPUMEHTY B J1JaO0OPaTOPHUX YMOBAX, CTATUCTUYHOI 06POOKY €KCIIEPUMEHTAIbHUX IAaHUX Ta
OJIEP>KaHHS Ha IbOMY I'PYHTi (PYHKIIIOHAJIbHUX 3B'SI3KiB Ta €MIIIPUYHUX 3aJ1€XKHOCTEN. [IpakThyHe 3Ha4Y€HHS
OTPUMAaHMX PE3yJIbTaTiB TOCIIKEHD I10JISITA€ B TOMY, 110 HA MiCTaBi OTPUMAHUX TEOPETUYHUX I10JI0KEHDb

03pO06JIEHO TEXHIYHI ITPOIO3MLii 110 3HIKEHHIO Ha 16 — 20 1B HaBeneHUX CTPYMIB Ta HAIIPYT, IO 3'SIBJISIIOTHCS B
1 i h, Yy yr, 1



0060J10HKax JIiHii 38’13Ky iH(OpMaLiiHUX CUCTEeM IIPU OJHOYACHOMY 3MEHIUIEHHIO Y 3 — 5 pasiB IIMPUHU CIIEKTPY
IiI0YMX €JIEKTPOMArHiTHUX 3aBajl. HaykoBa HOBM3HA OTPMMAaHMX PE3YJIbTATIB MOJISTA€ Y NOCII)KEHH] HeJIiHIHHNX
iHepLifHKX MIPOLIECIB Y TeJEKOMYHIKalliMHUX JIiHisIX 3B'93Ky B yMOBaX [iii €JIeKTPOMarHiTHUX 3aBaj, Ta po3poolli Ha
11ill OCHOBI METO/iB MiABUILEHHS iX 3aBaJOCTIMKOCTi; OTPUMAaB MOJAJIbIINY PO3BUTOK METO, (PYHKLIOHAJIbBHUX
po3KJaieHb BosbTeppa; NoKkasaHa MOXKJIMBICTb HOTO BUKOPUCTAHHS [TPY aHAIi3i IPOTSDKHUX KabeJIbHUX JIiHil
3B'SI3Ky T€JIEKOMYHIKaLlifHUX MePeX 3 HeJliHIHUMU [IPUCTPOSIMU 3aXUCTY; BIlepile OyJI0 3alIpOIIOHOBAHO
MaTeMaTU4HYy MOJIeJIb IIPOTSKHOI KOAKCialbHOI JIiHil 3B'$13KY y BUIJISIZ] KACKaAHOTO 3'€IHAaHHS HEeJiHIMHUX
[IPUCTPOIB 3 30CE€PEIKEHNMU NTapaMeTpPaMU.; OTPUMaHI 3arajibHi aHaJIiTUYHI CHiBBiZHOIEHHS [J15 BU3HAYEHHS
napaMeTpiB nepexigHoi PpyHKLii po3pobsieHoi Moaei; po3po6ieHO METO, PO3PaxyHKy PiBHS 3aBaflOCTIKOCTI
KabeJIbHYUX JIiHii 3B'SI3Ky TeJIeKOMYHIKaLilHUX MepeX; BIepIle PO3PO6JIEHO i TPAaKTUYHO OOIPYHTOBAHO
PO3PaxyHKOBO-€KCIIepUMEHTAIbHUI METOJ, 3aBaIOCTIMKOCTI JIiHii 3B'3KY TeJIeKOMYyHIKal[iTHIX MEPEX.
PesysibTaTu gucepTauiiiHoi po60TH peasnizoBaHi y HaBuaJabHOMY Npoleci Ha Kadeapi «Cucremu IHpopmanii» HTY
«XTIIl», nHa AT «EnexrpomexaHiunuii 3aBog, «Marsit - EkoHT»» (M. KaHiB), npu po3po01ii Ta CTBOPEHHI
KOMITIOTEPHHUX CUCTEM IMiBUILIEHHS 3aBagocTiiikocTi, Ha X[I13 im. T.I'. llleBueHka, npu fopobLi cepifiHUX 3pa3KiB
Cy4aCHOTO TE€JIEKOMYHIKAIiiHOro 06J1alHaHHs i CUCTEM YIIPaBJiHHS aTOMHUMU Ta TEMJIOBUMU €JIEKTPOCTAHLIISIMHY,
Ha JI1 «X3EA», npu [opo61ii MUTaHb eJIeKTPOMarHiTHOI CyMiCHOCTI Ta 3aXUCTy OKpeMuX QyHKI[IOHaJIbHUX BY3JIiB Ta
0JI0KiB JIIYMJIbHUKIB eslekTpoeHeprii, Ha JTHBO «KomyHap» npu Jopo6lLii NUTaHb €JIEKTPOMAarHiTHOI CyMiCHOCTI i

3aXMCTy OKPEMUX (PYHKLIOHAJIbHUX BY3J1iB Ta OJIOKiB TPOrpaMHo - TexHidHoro kommiuekcy IITK CKP3T-6(12).

2. Object of research - is the process of influence that non-linear parameters of a protective device have on
information signal quality. The research aim is to ensure interference protection of information systems with
extensive telecommunication lines exposed to electromagnetic interferences. The research methods used include
mathematical apparatus of Volterra functional series, numerical methods, linear programming, physical
experiments in laboratory conditions, statistical experimental data processing to obtain functional links and
empirical relations. Practical value of the received results - consists in the fact that, on the basis of the theoretical
assumptions developed, technical solutions were proposed for reducing interference currents and voltages
induced in sheaths of communication lines of information systems by 16-20 dB and simultaneously decreasing
band width of acting electromagnetic interferences by factor of 3-5. Scientific novelty of the received results
consists- in the study of non-linear transit-time processes in telecommunication lines exposed to electromagnetic
interferences and the methods for improving interference protection developed on its basis; the apparatus of
Volterra functional series was further developed; the possibility of its usage for analysis of extensive cable
communication lines of telecommunication networks with non-linear protective devices is grounded; a
mathematical model of an extensive coaxial communication line in the form of cascade assemblage of non-linear
devices with concentrated parameters was proposed for the first time; general analytical relations for
characterization of transition function of the model developed were obtained; a method for calculation of
interference protection level of cable communication lines of telecommunication networks was developed;
computational-experimental approach to interference protection of communication lines of telecommunication
networks was developed and practically grounded for the first time. Results of dissertational wrk are realized - at
Information systems department of NTU “Kharkiv Polytechnic Institute” in academic courses taught; at “Electro-
mechanical factory "Magnet-Ekont” (Kanev) - for development ofcomputer systems with advanced interference
protection; at Shevchenko Factory, (Kharkiv) - for enhancing of serial models of modern telecommunication
equipment and control systems for atomic and thermoelectric power stations; at Kharkiv Factory of Electric
Appliances - for improving electromagnetic compatibility and protection characteristics of certain components of
electric energy meters; at “Communar” factory - for improving electromagnetic compatibility and protection
characteristics of certain components of soft- and hardware of technological complex I[TTK CKP3T-6(12).
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