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3AT'AJIbHA XAPAKTEPUCTUKA POBOTH

AKTYaJIbHICTh TEMHM JAUCEPTAIiIiiHOI POOOTH.

3aBepuIeHHS 1HAYCTPIAIBLHOTO €Tay PO3BUTKY y OLIBIIOCTI PO3BUHEHUX KpaiH CBITY Ta MEPEXil
10 iHdopmauiiHoro eramy nepeadavae IIUPOKE BHUKOPHCTAHHS IPOBITHUKOBHX JIHIN 3B’A3KYy A7
MOOYJIOBH KOMIT IOTEPHUX Ta TEICKOMYHIKALIMHIX MEPEX, sKi MOBUHHI 3a0€3MeuyBaTH BIILHUN JOCTYI
70 Pi3HOMaHITHOI iH(opMaIlii, po3MOaIICHOI K B pEriOHAIBHUX, TaK 1 B MDKHAPOJHHX MeEpekax. Y
3B’3Ky 3 THM, II0O B NMOTOYHHUI 4Yac Ha YKpaiHi IIe He iCHye 3aJ0BiIbHOI MepexeBoi iHpopMarliiftHoi
1H(pacTPYKTypH SK 3arajJbHOHAIIOHAIBHOTO PiBHS, TaK 1 HA PIBHI 00JIACTEH 1 PETioHIB, epea0avacThCs
OypXJIUBE 3POCTAaHHs KIJTbKOCTI HOBUX 1H(MOpMAIIHHUX MEPEX, a TaKOX IHTEHCHBHE BUKOPHCTAHHS,
icHytounx. HasiBHICTh BeMKOi KUTBKOCTI iH(OpMaLIHUX Ta TEIEKOMYHIKALIHHIUX MEpeX BUBOIATH Ha
MepIIni miaH npoOieMy HaaiiHOT eKCIUTyaTallli sSIK ICHYI0OUUX, TaK 1 MEpexK, SIKi CTBOPIOIOTHCS, 30KpemMa
npo06sieMy X 3aXUCTY BiJl BIUIMBY €JIEKTPOMArHiTHUX 3aBaj.

Benukuii BHECOK 10 BHBYECHHS BIUIMBY EJIEKTPOMArHITHHUX 3aBaJ Ha JIiHII 3B’SI3Ky Ta METOJIB
3axucTy Bijg HUX BHecnu €.A. bonotos, k. E. bpumxkec, B.I. KpaBuenko, /[.b. Kyuep, H.I. JleryHosna,
JIx. Maiinerra, T.O. Muposa, M.I. Muxaiinos, A.3. Uenuxenko, JI.Y. Pikkerc Ta iH1i.

Tak 5K BelIHMKa KUTBKICTh ICHYIOUMX Ta PO3pOOIsieMHX iH(OPMAIIHHUX MEPEK BUKOPUCTOBYIOTH
JUIA Tiepenadi TeNeKOMYHIKAIiiH1 JiHii 3B’S3Ky pI3HOMAHITHOI KOHCTPYKLIi Ta MTpU3HAYEHHS, TO
npobyieMa iX 3aXUCTy Ta MiA €AHYEMOI A0 HUX OOYMCIIOBATbHOI TEXHIKM BUXOJIWUTH HA MEPLIUH IUIaH.
Cnig BIAMITUTH, IO MiABHINEHHS MIBUAKOCTI mepemadi iHopmarii, TpUBOAUTH O 3CYBY OO OOKY
BHCOKOYACTOTHOI CKJIaJI0BOI CIIEKTp NepeaaBaeMoi iHdopmalii, 10 MPU3BOAUTE 10 PI3KOTO 3HIKEHHS
edexTuBHOCTI ekpaHnyBaHHs JiHil 3B’s3ky (JI3), MiABHIEHHIO pIBHS CTPYMY, LIO HABOJHUTHCS Ha
cyMiKHUX JI3 Ta 3HMKEHHIO e()EeKTHBHOCTI poOOTH BUKOPHUCTOBYEMHUX IMPHUCTPOIB 3aXUCTy Bl 3aBaj
BHACHIIOK 1HEpIIMHOCTI iX chpanboByBaHHS. [Ipy 1bOMy Jisi 30BHINIHIX €JIEKTPOMArHiTHUX 3aBaj
OPU3BOJUTH JO TAKMXOX HACHIAKIB. TakuM YMHOM BHUHMKA€ 3ajjaya IiJBUIIEHHS 3aBaflOCTIMKOCTI
1H(pOopMaLIHHUX KaHAJIIB 3B’ SI3KY 1HPOPMAIIHHUX CUCTEM.

VY 3B'I3Ky 3 IIMM BUHHMKAa€ HEOOXiJHICTh y PO3pOOIll METOIMK, OPIEHTOBAHHMX Ha MPOBEIEHHS
aHaji3y BIUIMBY HENIHIMHUX XapaKTEepUCTHK IPHUCTPOIB 3aXUCTy Ha MapaMeTpu iH(GopMaliifHoro
curHainy. Ha ocHOBI po3po0sieHuX METOAMK HEOOX1THO CTBOPUTH aJIFCOPUTMHU 1 MporpamMHe 3a0e3NeUeHHs,
10 JTO3BOJISIE OLIHUTH BIUIMB HENIHIMHUX XapaKTEPUCTHK EJIEMEHTIB 3aXUCTYy Ha SIKICTh MepeaaBaeMoi
iHpopMalii, TPOBOAUTH aJIeKBaTHUM aHalli3 3aBaJOCTIHKOCTI KaHANIB 3B’A3KY KOMIT IOTEPHUX CHUCTEM, a
TaKOX MMOJaBaTH OTPUMAaHI Pe3yJIbTaTH B 3pYUHOMY ISl aHAJI3y BUTIISAII.

3B'AA30Kk po0OTH 3 HAYKOBHMH NporpaMaMi, IJaHaMu TeMamMu. PoOora BUKOHyBajacs y
MeXax HallioHaJbHOI mporpaMu “O HalMOHANbHOM nporpamMMe nHpopmaruzauuu”, Ne 74/98 - BP Bin 4.
02. 1998 p. Pesynbratu 1i€i pob0TH TakoX OyJI0 BUKOPUCTAHO TPH PO3pOOIll AepkOr0KeTHOT TeMu No
6503 "CTBOpeHHsI EKCIepHUMEHTaJIbHOI IUIaT(GOpMH 3 BIIMNPAIIOBAaHHS MEPCHEKTHUBHUX TEXHOJOTIH

iHpopManiiHoro 0oOMiHYy MIXK 3aKjaJlaMd OCBITH Ta PO3POOOK METOAMK BIPOBAKEHHS CyYacHUX
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iHpopMaLiHUX TEXHOJIOTIH y HaBUaJbHOMY mporieci”. Marepianu aucepTaiii OTPUMaHO Yy paMKax
JOCII/DKEHb 32 TeMOKW «JloCH/DKeHHsT HOBHUX METOIIB Ta 3aco0iB 3a0e3MeUeHHs] KUBYUOCTI
iHopmariiHo-o0uucIoBaIbHUX ~ cuctem»  (yrogm  Ne3/194  wmixk  HTY «XIII» Ta AO
«Enextpomexaniunuit 3aBoj «MarHiT - ExorT»», M. Kani, Ta yroga Ne 5/194 mix HTY «XIII» Ta HBII
«XaptpoH - Anbda», M. XapkiB).

Merta i 3agaui qucepraniiHoro aocjigkenHsi. MeTow aucepramiiitHoi podoTH € 3a0e3meueHHs
3aBaJOCTIMKOCTI 1H(QOPMAIIMHUX CHUCTEM 13 MPOTSHKHUMH TEICKOMYHIKAIMHUMU JIHISIMH 3B’SI3Ky B
yYMOBax [iii eleKTPOMarHiTHUX 3aBa/l.

VY BIAMOBIZHOCTI 3 METOI0 POOOTH Ta HA IPYHTI PO3TISHYTHX ACHEKTIB 00 €KTY IOCIIIKEHHS
chopMynibOBaHa 3arajibHa HayKoBa 33/1a4a, SIKa MOJISIra€ B TEOPETUUHOMY 1 €KCIIEpUMEHTAIbHOMY aHali31
HEeMHIMHUX 1HEPIIMHUX MPOLECIB y MPOTHKHUX JIHISAX 3B 53Ky 13 PO3MOAUIBHUMHU IapamMeTpaMu B
yMOBax il €JIGKTPOMArHiTHUX 3aBaJl Ta pO3poOIli Ha I HAyKOBIH OCHOBI METOJIB ITiBUIICHHS
3aBaJIOCTIMKOCTI JIiHIN 3B’ 3Ky 1H(pOpMAIITHIX CHCTEM.

s nocsirHeHHS i€l METH Ta BUPIIICHHS 3arajibHOi HAyKOBOI 3a/1adl B AUCEPTAaIlii PO3B’SI3YIOThCS
Taki 3a1a4i:

— po3poOKka MaTeMaTH4HOI MOZeNi Ui aHami3y Ta MJOCHIKEHHS BIUIMBY HETiHIHHUX
XapaKTepUCTHK TIPUCTPOIB 3aXUCTy JIHIA 3B’SA3Ky 1H(QOpMAaIifHMX CHUCTEeM Ha TapamMeTpH
iH(pOpMaLIIHOTO CUTHATY B YMOBaxX [lii €JIeKTPOMAarHiTHUX 3aBaj;

— po3poOKa METOIMKH Ta MPOTPAMHOTO 3a0e3MeYeHHs IS JOCIIKEHHS PiBHS 3aBaJOCTIMKOCTI
JH1M 3B’A3KY 1HQOpMaILIHUX CHUCTEM;

— OOrpyHTYBaHHS METO/IB MIJABUIIECHHS 3aBaJOCTINKOCTI JiHIHM 3B’A3Ky 1H()OpMaLIHHUX CUCTEM
3 OILIIHKOIO peaibHOT €(PEKTUBHOCTI iX MPAKTUYHOTO BUKOPUCTAHHS.

O0’€xkTOM J0CTIIZKEHHS € MPOLEC BIUIMBY HETIHIMHUX MapamMeTpiB NPUCTPOIB 3aXMCTy Ha AKICTb
1H(pOpMaLIHHOTO CUTHAIY.

IIpenmeroM [oc/igeHHs1 € MPOTSHKHI MPOBIAHMUKOBI JiHII 3B’43KY 1H(OPMALIHHUX CUCTEM
PI3HOMaHITHI 32 KOHCTPYKIII€IO Ta MPU3HAUCHHSM.

Metoam pocaimkenHsi. IloctaBneni 3agaul  po3B’sA3yIOTbCS 3@  JONOMOIOK  METOIB
MaTeMaTUYHOTO amnapaTy (yHKIIOHAJIBHUX psiiB BombTeppa, YMCENIbHUX METOMAIB, METOMIB JIHIHHOTO
[porpaMyBaHHs, (I3UYHOrO E€KCIIEPUMEHTY B JIa0OpaTOPHUX YMOBaX, CTAaTUCTUYHOI OOpOOKH
eKCIIEpUMEHTAJIbHUX JITaHUX Ta OJEpKaHHS Ha LbOMY I'PYHTI (DYHKIIOHAIBHHUX 3B’SI3KIB Ta €MIIPUYHUX
3QJIEKHOCTEMN.

HaykoBa HOBH3HA OTPUMAHMX Pe3YyJbTaTiB.

HaykoBe 3HaueHHs poOOTHM TmoOJAra€ y JOCHIIKEHHI HENIHIMHUX 1HEPLIHHUX TMpOIECiB Yy
TEJIEKOMYHIKALIMHUX JIIHISIX 3B 43Ky B YMOBax [ili €JIeKTPOMAarHiTHUX 3aBaJl Ta po3poOIll Ha 11 OCHOBI

METO/IIB MiBUIIICHHS 1X 3aBaJOCTIHKOCTI. Briepiie oTprMaHo HACTYIHI HAYKOBI pe3yabTaTH:
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1. OrpumaB mojanbIIMi PO3BUTOK METOA (PYHKIIOHAIBHHX pO3KianeHb Bombreppa. [lokazana

MOJKJIMBICTh HOTO BUKOPUCTAHHSA MPH aHANi31 MPOTHKHUX KaOETbHUX JIiHIN 3B 3Ky TeIEKOMYHIKaI[iHIX
MEpeX 3 HeMIHIMHUMU MPUCTPOSIMU 3aXHUCTY.

2. Bnepiie 0ysio 3alipOOHOBAaHO MaTEMATUYHY MOJIENb IPOTSKHOI KOAKC1albHOI JIIHIT 3B’ SI3KY Y
BUIIIAA1 KacKaHOIO 3’€JHaHHS HENIHIMHUX IMPHUCTPOIB 3 30CepeKeHUMMM mapamerpamu. OTpuMaHi
3arajibHi aQHAJITUYHI CIIBBITHOUICHHS JUIsI BU3HAUEHHS HapameTpiB mepexiaHoi (yHKmii po3pobieHoi
MOJIEJII.

3. Po3pobieHo MeTom po3paxyHKy PIBHA 3aBaJIOCTIMKOCTI  KaOeTbHUX JIiHIA 3B S3KY
TEIEKOMYHIKAI[IHHUX MEPEK.

4. Brepuie po3po0JieHO 1 MPaKTHYHO OOIPYHTOBAHO PO3PAaXyYHKOBO-EKCIIEPHUMEHTAIBHUN METOJ]
3aBaJIOCTIMKOCTI JIiHIN 3B 3Ky TEICKOMYHIKAI[ITHUX MEPEK.

IIpakTHyHe 3HAYEeHHSA OTPMMAHHUX Pe3yJbTATIB JOCIIHKEHb IOJSArae B TOMY, 110 Ha IiJICTaBi
OTPUMAHHMX TEOPETHYHHX ITOJIOKEHb PO3POOJICHO TEXHIYHI MPOMO3MIli 1Mo 3HMKeHH0 Ha 16 — 20 b
HaBEJICHUX CTPYMIB Ta HAIpyT, IO 3 SBIAIOTHCSA B 000JOHKAX JiHi{ 3B’53KY iH(OpMALiIHUX CHCTEM TPU
OJTHOYACHOMY 3MEHIICHHIO ¥ 3 — 5 pa3iB IIUPHUHU CIIEKTPY AIFOUUX EIEKTPOMArHiTHUX 3aBajl.

[lpakTuyHa 3HAYMMICTP OTPUMAHUX PE3YIbTATIiB MIATBEPIKYETbCS iX BIPOBAKEHHAM Y
HaByalbHOMY mporeci Ha kadeapi «Cucremu Indopmaniin HTY «XIII» npu opranizauiii 3aHsTh MO
Kypcax «Komm’totepHi Mepexi», «MeToau Ta 3acobu 3axucTy iHpopmarii», «OcHoBU Teopii iHpopmarii
Ta KoJayBaHHs» (aKkT BIpoBa/pkeHHs Bif 25.02.2003p.), Ha AT «EnexktpomexaHiuyHuil 3aBoj «MarHit —
Exont»» (M. KaniB) (akt BmpoBamkenHss Ne 3/194 Big 14.11.2001p.), mpu po3poOui Ta CTBOpeHHI
KOMIT IOTEPHHUX CUCTEM MiABHILEHHS 3aBaaocTiiikocti, Ha X/II13 im. T.I'. [lleBueHka (akT BIPOBaKEHHSI
Bim 07.04.2004p.), mpu m0opoOIi CEepiiHMX 3pa3KiB Cy4aCHOTO TEJIEKOMYHIKAIITHOTO OOJaJHaHHS 1
CUCTEM YMPaBJiHHA aTOMHMMHM Ta TEIUIOBUMU enekTpocTaHuisiMu, Ha (I «X3EA» (akT BIpoBaIKeHHS
Bin 14.05.2004p.), npu pgopoOlLi NHMTaHb EJIEKTPOMArHITHOI CYMICHOCTI Ta 3aXUCTy OKPEMHX
(GyHKILIOHATBHUX BY3JiB Ta OJIOKIB JIYWIBHUKIB enekTrpoeHeprii, Ha JJHBO «Komynap» npu popo6ii
MUTaHb €JIEKTPOMArHiTHOI CYMICHOCTI 1 3aXUCTY OKpEMHX (PYHKIIIOHAIBHUX BY3JIiB Ta OJIOKIB POTrpaMHO
- rexHiuHoro kommuiekcy [ITK CKP3T-6(12) (akt BnpoBamkeHHs Big 25.05.2004p.).

OcoOucTnii BHecOK 3100yBaya. ABTOpPOM JAMCEpTalliiiHOi pOOOTH 3alpONOHOBAaHO Yy
myOJTiKalifx, 110 BUKOHAHO Y CIIIBABTOPCTBI, HACTYITHE:

- B po0oTi [1]aBTOpY HalIEKUTh PO3POOKA METOJMKU aHANI3y BIUIMBY €JICKTPOMArHITHUX 3aBajl
Ha JIiHIT 3B’A3Ky 1H(OpMaLIHHUX CHUCTEM 3 BUKOPUCTAHHSIM JUIS I[bOTO MAaTEMaTHMYHOTO amapary psijiiB
Bonwreppa;

- B po0Oori [2] aBTOpOM OfeprkaHO 3arajbHE aHATITHYHE CITiBBITHOIICHHS JUTS BU3HAYCHHS sAep

BonwsTeppa kackagHoro 00’ € qHaHHS JAHITIOTIB TOBIJILHOTO TOPAJIKY;
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- B pobori [3] aBTOpOM PO3POOICHO AITOPUTM TSI aBTOMATHYHOTO PO3PAXyHKY IMepeaaBaibHOT

GyHKIIT JTiHIT 3B’ 3Ky, SIKa € KAaCKaIHUM 00’ € THAaHHSIM JTOBUIHHOI KiHIIEBOI KITbKOCTI JIAHITIOTIB;

- B po0oTi [4] aBTOpOM 00IPYHTOBAaHO TBEPIKEHHS PO3PaXyHKOBO-CKCIIEPUMEHTAIILHOTO METOLY
10 BU3HAYEHHIO BEJIMYMHU HABEJIEHOI'O CTPYMY 3 YpaxyBaHHSIM He JIIHIHHOCTI IPUCTPOIO 3aXUCTY,

- B po0OoTi [5] aBTOPOM MHPOBEAEHO OIS ICHYFOUMX MaTeMaTHYHUX MOJENel Ta HaBEICHO
BU3HA4YCHHs 1HPOpMaLiiHOI cucTeMu;

- B po0oTi [6] aBTOpOM B p0o0OOTI HABEJCHO aHaJIi3 NPAIE3JaTHOCTI ICHYIOUHX PUCTPOIB 3aXUCTY
Ta OOIPYHTOBAHA JOLUIBHICTh 1X MOAAIBIIOrO YIOCKOHAJICHHS;

- B poboti [7] aBTOpPOM BH3HAYEHO OCOOJMBOCTI BHKOPHCTAHHS METOAY CHHIYJISIPHUX
PO3KJIaZIeHh Ta MPOBEJCHO MOro ajanTaliio 10 33Jad BH3HAUCHHS IapaMeTpiB MOJENI MPUCTPOIB
3axXHCTY;

- B poboti [8] aBTOpOM 3ampOMOHOBAHO KOHCTPYKIIIO MPUCTPOIO 3aXUCTy IS KIHIEBHX
IPUCTPOIB TEJIEKOMYHIKALIMHUX MEPEeX;

- B poOoti [9] aBTOpPOM pO3p00JICHO MpOorpaMHe 3a0e3MeUeHHs IS PO3PaXYHKY MepeaaBaibHOT
G yHKIIT,

- B poboti [10] aBTOpOM MpOBENEHO OIS ICHYIHOUMX 3acO0iB 3aXHCTy, PO3POOJIEHO METO/
PO3paxyHKy HaBEIEHOr0 CTPyMYy 3aBaj Ta 3allpONOHOBAHO KOHKPETHI MPAaKTH4YHI peKoMmeHJauii mo ix
3MEHIICHHIO,

- B poOoTi [11] aBTOpPOM 3ampPOIOHOBAHO CITOCIO 3MEHINIEHHS HABEJICHOTO CTPyMy Y iH (opma-
LiHOMY KaHali 3B 3Ky 1H(OpMaliiHOI CUCTEMH;

- B poboti [12] aBTOpOM 3ampONOHOBAHO KOHCTPYKIIIO PO3POOJCHOTO MPUCTPOIO 3aXHUCTY
IIPOB1IHUKOBOT JIiHIT 3B’SI3KY 1HOpPMALIHHOI CHUCTEMU;

- B poboti [13] aBTOpOoM 3amporoHOBaHA cHcTeMa iH(OPMAIIHHOTO KOHTPOIIO pOOOTH
MPUCTPOIB 3aXUCTY MPOBITHUKOBUX JiHIN 3B SA3KY.

Anpobauisi pesyabTartiB guceprauii. Pe3ynbTati NpakTUYHUX 1 TEOPETUUHUX JOCITIKEHb, 110
BHUKJIQJICHO B JUCEPTAIiifHIN poOOTi, JOMOBIAAIMCA Ta OOTOBOPIOBAIKCS Ha 4 MIXHAPOJIHUX HAYKOBO-
TEeXHIYHUX KoH(pepeHuisx «MHpopMalnoHHble TEXHOJIOTUH: HayKa, TEXHHUKA, TEXHOJIOTHs, 00pa3oBaHue,
s3popoBee» MicroCAD, m. Xapeko, XJIIY — HTY «XIII» (1999 — 2002 p.p.); MiKHapOaHii
koHpepeHtii «lIpobremu indopmaTuku Ta MojemoBaHHsS», M. Xapkie: HTY "XIII", 2001 p. ta 3
ceminapax HAHY «Mnentudukanus u MOAETUPOBAHHE TIOBEJEHUS OOBEKTOB B  YCIOBHSX
ANIEKTPOMAarHUTHBIX U3IydeHuit», M. Xapkis (2000 — 2002 p.p.).

Ily6uaikanii. 3a Temor0 aucepralii aBTOPOM CaMOCTIHHO Ta y CIiBaBTOPCTBI omyOJikoBaHo 13
HAYKOBUX Tpallb, 110 BKIIOYAIOTh JI0 CBOrO CKJIagy 8 HAyKOBHX cTaTei, 4 maTeHTH YKpaiHH, OIHY

KOMIT IOTEpHY Mporpamy, 1110 3apeecTpoBaHa y JlepkaBHOMY AemapTaMeHT] 1HTEJIeKTyaJbHOi BIACHOCTI.
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VYci crarTi onmy0IiKOBaHO y 30ipHUKAX HAYKOBHUX Mpallb, IO BXOATH J0 MEPENIKY BHIAaHb, JO3BOJICHUX

BAK VYxkpainu s myOmnikarii MmarepiajiiB auceprariii 3 TeXHIYHUX HayK.

CTpykrypa Ta 00csr podoru. Jlucepramisi CKJIAIa€ThCs 13 BCTYNY, YOTHPHOX PO3JLIIB,
BHCHOBKIB, CIIMCKY BUKOPUCTAHUX JKepel 1 qonatka. Poboty Bukmianeno Ha 169 cropinii. Bona MicTuTh
42 pucyHkd, 5 Tabnuip, CIMCOK BUKOPHCTAHOI jJiTepatypu 3 188 mxepen Ha 17 cropinkax. B nogatky

HaBEJICHO JOKYMEHTH MPO BIPOBAKECHHS Pe3yJIbTaTiB pOOOTH.
OCHOBHHM 3MICT POBOTH

Y Beryni chopmyinboBaHa 3a1ada JIOCTIIKEHb, PO3KPUTA aKTYaIbHICTh 1 HOBU3HA MPHUIHATOTO
HaNPSMKY JOCIIKeHb, IPECTaBIeHa HAyKOBa HOBU3HA 1 MPAKTHYHE 3HAYCHHS OTPUMAHUX PE3yiIbTaTiB.

Y nepumomy po3aiji, Ha OCHOBI OIIALY JITEpaTypH, BU3HAUYEHO 00 €KT JOCIIIKEHb, XapaKTep
B3a€MOJIiT Ta 3arajbHa MOJEJb Jii eIeKTPOMArHITHUX 3aBaJ HA MPOBITHI JIiHIi 3B’I3Ky iH(QOpMAIiHHIX
CHCTEM, BH3HAUEHO KpHUTEpii iX 3aBaJIOCTIMKOCTI Ta MPOBEACHO OIIHKY [Iii €JIEeKTPOMArHiTHUX 3aBaj Ha
Hux. [lokazaHo, 10 HaWOUIBII ypa3NIMBUMH [0 MAii EJEKTPOMArHiTHUX 3aBaJl € Taki EJIeMEHTH
iHpopMamiiHUX CHCTEM K TMPOBIOHI JiHII 3B’A3Ky KOMIT'IOTEpHHX, iH(OpMAIiifHUX Ta
TEJIEKOMYHIKAIHHIX MEpeX, NPUYOMYy ICHYIOUM TEXHIYHI MOJMIIMBOCTI TPHUCTPOIB 3aXUCTy HE
3a0e3MeuyroTh X JTOCTaTHHOI 3aBaJOCTiIMKOCTI. TOMy MpeIMeToM AOCHIKEHb MPUMHATO MPOBIIHI JiHIT
3B’s3Ky 1H(OpPMALIHHUX CUCTEM PI3HOMAHITHI 32 KOHCTPYKIIIEIO Ta TPU3HAYCHHSIM.

OCHOBHI MapaMeTpH €JIEKTPOMArHiTHUX 3aBajl € BIAMPABHUMU JAHUMH JIJIS1 TIOJATBIIOTO aHAII3y
3aBajiocTiiikocTi  iHQOpManiiiHux cucteMm. Ilpm 1pOMy HajaHuil aHali3 BIJOMHUX KpHUTEpiiB
3aBaJIOCTIMKOCTI (IMIyJIbCHA €JIEKTpUYHA MIIHICTh, TEpMIYHA CTIMKICTh) JO3BOJIUB MEpPEHTH [0
y3arajbHIOIOUOr0 KpUTEPito, IIPU SIKOMY BEIMYMHA HaBeneHoro crpyMy I, Ha 000IOHII MPOBITHOI JIiHIT

3B,$I3Ky HC IIOBUHHA NEPCBUINYBATU BCIIMYNHU, IIIO JO3BOJISAETHCA I;l:

Zﬂ:'b;'iﬂ- (1)

Pesynpratn anHamizy il eJEKTpPOMAarHiTHHUX 3aBajJ Pi3HOMaHITHOI (GopMH Ha JiHII 3B’I3KYy

BKa3yIOTh Ha MOXJIMBICTh BAHUKHEHHSI HABEJICHOTO CTPyMY 3Ha4HOT Benudi (puc. 1, Tabmums 1).
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[TapameTrpu cTpyMy 3aBaj y IPOTSHKHUX JIHIAX 3B s3Ky. TaOmumms 1.

[Tapamerpu OpuHus BUMIPY [ToBiTpsiHa Kabens y
JiHis 3emii
AMIUTITYIA IMITYJIBCY KA o) 1,5
JloBxuHa GPOHTY IMITYIIBCY MKC 0,1 0,1-0,5
JoBxuHa immynbcy Ha piBHi 0,5 MKC 1 1-5
aMILTITy I
[IBuaKicTh 3pocTaHHs GPOHTY KA/MkC 50 15
IMIYJIbCY

Puc.1. XapakrepucTrka CTpyMy 3aBajl y JIHISAX 3B’ 3Ky HE3HAYHOI JOBXKUHHU.

HaBenenwnii B aucepraiiii mopiBHSUIBHHIA aHaji3 BIJIOMHUX METOJIB IiJIBUIIECHHS 3aBaJ0CTIHKOCTI
iHQopMaIIHHUX CHCTeM A0 Jii EeJIeKTPOMArHiTHHX 3aBajl JIO3BOJIAE 3POOMTH BHCHOBOK IPO TE, IO
3a0e3neueHHs IX 3aXHUCTy Y IUPOKOMY aMILTITYHO - YaCTOTHOMY Jiana3oHi 3 BUKOPUCTAHHSAM ICHYIOUHX
3ac00iB 3aXMCTy € HEAOCTaTHIM BHACIIJOK 1HEPLIMHOCTI iX CIpalbOBYBaHHS Ta Malloi €HEPrOEMHOCTI.
Takum 4yuHOM, TOpSAN 3 METOJAMU  3aXHUCTy iHpOpMallIMHUX CHCTEM, WI0 TPaAUIIINHO
BHKOPHUCTOBYIOThCS, BHHUKAE TIOTPeOa y po3poOii 101aTKOBUX 3aCO0iB.

OaHuM 3 TEpPCHEeKTUBHUX HAMpPSIMKIB MIJBUIICHHS 3aBaJOCTIMKOCTI € BHKOPUCTOBYBaHHS
JOJATKOBUX OOOJIOHOK, SIKI 3MEHIIYIOTh aMIUIITyly HaBeleHOro crpymy. [lokazaHo, mo HaiOiIbII
MPUIATHAM JUIsL TOCATHEHHS i€l METH € 000JIOHKH 3 (pepOMarHiTHOro MaTepiary, XapaKTePUCTUKU SIKHX
CTAIOTh HEJHIMHUMH MPH Jii €JICKTPOMArHITHUX 3aBajl.

[TpuiiMatoun 10 yBaru HEBHBUYEHICTh IIMX HEJIHIMHUX MPOLECIB, a TAKOX X PI3HOMAHITHICTh, Y
JPyroMy po3Aijii aucepraiii Ha IPYHTI JOCIIKEHb MPOBEACHO aHalll3 BIJIOMHUX METOJIB YpaxyBaHHS
HEJIIHIHHUX MPOIECiB Ta PO3pOOJIEHO METOJ| aHaji3y BIUIMBY €JIEKTPOMArHiTHUX 3aBaj Ha JIiHIT 3B 3Ky
TEJIEKOMYHIKaIL[IHHIX MEpex.

[TokazaHo, 1m0 TpaauLilHI METOAM YpaxyBaHHS HENIHIMHMX XapakTEepUCTUK (epoMarHiTHUX
MaTepialiB HeIOCTaTHbO MOBHO BPaXOBYIOTh HEMiHINHI iHepIiitHi skocTi. [Ipu nboMy a0Ka3aHo, 1o AJs
aHayi3y nuX e(peKTiB HaOLIbII MPUIATHUM € MeTOJl (YHKIIOHAIBHUX PO3KJIaJeHb, IKUH 3aCHOBAHO Ha

IIpe/ICTaBJIeH] BUXITHOTO CUTHAITY Y BUIJISAA1 PyHKIIIOHaIbHOTO psiay Bonbrepa Bin BXigHOT il

[e'e} n
Y(S;,S5,-4S0)= D Hp(Sy,- ST X (Sy), @)
n=1 r=1

e X(®) - 300paskeHHs BXiHOTO CUTHAIY;
Y (S1,52,...,Sn) - 306paxkenHs curHaTy Ha BUXOJI;
H,(®) - sapo Bonbrepa N - ro mopsaxy.
Binomo, 1m0 y mpoiieci BUpILIEHHS MOCTAaBJIEHOI 3ajayi IEHTPAJbHOI Ta HAMOLIBII CKJIaJHOIO
nmpoOneMoro € Bu3HaueHHs suep BoabTepa. TlocnimoBHICT IMX s/1€p MOBHICTIO Ta OJTHO3HAYHO OIHCYE
SKOCT1 HENiHIHHOT 1H(pOpMAaIiiiHOI crucTeMH, IO JAOCIIPKYETHCS, Ta HE 3aJICKUTh Bl BUTIISALY BXiJTHOTO

CHUTHAJTY.
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ExBiBajieHTHa cXeMa eJIeMEeHTY HEJiHIIHOI CUCTeMH 13 3TpyIOBaHUMH MTapaMeTpaMH HaBeJICHA Ha

PUCYHKY 2
Puc.2. ExBiBajIeHTHa cXeMa eJIeMeHTa HEJIiHIHHOI CHCTEMHU.

Po3pobreni icHyro4i cmocoOu BH3HAuUeHHs sifaep Bombrepa M03BONSIOTH JOCTIKYBAaTH 3a
JOTIOMOTOF0  (DYHKITIOHAJIBHOTO METOAY JOCTaTHBO CKIJIaJIHI HENHINHI pagiOTeXHIYHI CHUCTEMH, SKi
BKJIFOYAIOTh JI0 CBOTO CKJIaay HE OUIBII HDK JBOX YW TPHOX KacKajHI 3’€THAHHS HEJTIHIMHUX MPHUCTPOIB
BiJIHOCHO HEBHUCOKOTO TOpsAKy. OMHAK BIJICYTHS METOIMKA BH3HAuUCHHsS sjaep BombTepa st aHamizy
KaCKaJHOTO 3 €HAHHS y 3araJbHOMY BHIAJKYy JOBUIBHOI KiHIIEBOi KIJIbKOCTI HEJIHIMHHMX JIQHITIOTIB
JOCTaTHBO BUCOKOT'O MOPSIIKY, IO XapaKTEPHO I JOCTIPKYEMHUX HETIHIHHUX CHCTEM 3 PO3IOILTBHUMU
napaMeTpamH.

VY 3B’s13Ky 3 1M OYJI0 pO3pOOJIEHO 3arajibHe aHATITHYHE CIiBBiAHOMICHHS (3) 1yl BU3HAYCHHS
snep BonbTepa kackaJHOTO 3’€JHAHHS HENIHIMHHUX JIAHIFOTIB JOBUTBHOTO MOPSIIKY, IO JaJI0 MOXIJIUBICTh
3MIACHATH HOBHM MiJIXiJ O OLIHKMA 3aBaJOCTIHKOCTI iH(POpPMAmiHHUX CHUCTEM 3 BHKOPHCTAHHIM JIJIs
OTO (YHKITIOHATTBHOTO METOY.

Po3pobneno MaremaTHuHy MOJENb AN JOCHIIPKEHHS HENMiHIWHUX PpO3MOJIIIBHUX CHCTEM
HaBEJICHO Ha PUCYHKY 3.

Puc.3. Mogaens indopmaIiiiHoi CUCTEMH 3 PO3MOAUIBHUMH TapaMeTPaMHU.

G (51,59, 5, ) = ZGIE'l‘l)(sl, Sg1eens Sk, )x Glg'z‘l)(skﬁl,..., Sk, +k, )x
k

-1
X"'XGIEm )(Sk1+1+...+kM_1""’Sn )X (3)
| kl k1+k2 n
XHM Zsi, Zsi,..., Zsi
i=1 i:k1+1 i:k1+1+...+kM_1

ne X(S), Y(S) - BxigHu# Ta BUX1THUN CUTHAIU BiIOBITHO;
Grll (S ) - SIPO B|OJ'IBT€pa N - ro mopaaKky | - KackagHOTro CHONyYEHHS €IEMEHTIB;
1 C ey .
H n (S ), ., H n (S) - simpo BousibTeppa n - TO MOPSIKY KOKHOTO 3 HENIHIHHUX €JIEMEHTIB, 110
BXOAATh B | - KackajgHe CHOJydYEHHs, MPUYOMY HAIAPAAKOBHI CHMBOJI

O3Haya€ HOMEp €JIEMEHTY, a MAPAIKOBHIA - MOPSAIOK spa.

OpneprkaHe CITIBBIIHOLICHHS Ma€ PEKYpCHUBHHUI XapakTep, SKHH IMOJArae y BUKOPUCTaHHI sJep
BosbTepa Ginbll HU3BKOTO MOPSIKY NPU OAEP)KaHHI aHAIITUYHUX BUPA3IB AJ sAAep OUIbII BUCOKOTO
MOPSI/IKY.

Po3pobneHe CHiBBIAHOIIEHHS BHMAara€ HasBHICTh iH(popMalii Mpo MapaMeTpud KOXKHOTO i3
3aXMCHUX €JIEMEHTIB 13 30CepePKEHHMMHU MapaMeTpaMH, fKi BXOIATh /0 CKJIAAy 0araro KacKaJHOTO
croay4yeHHs. ToMy y poOoTi po3po0IeHO YaCTKOBY pO3pPaXyHKOBO — €KCIEPUMEHTAJIbHY METOAMKY IO

BU3HAYCHHIO AOCP BOHLTCppa HEJIIHIHHOr0 3aXHUCHOI0 IpUCTPOIO i3 30CCPCIKCHUMU MMapaMETpaMH. Bona
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BKJIIOYA€ 70 CBOTO CKJIaay 30HIYBAaHHS 3aXHCHOTO MPUCTPOIO CIIOYATKY OAMHOKUM BXIJHHM CHUTHAJIOM,
3a po3paxyHKaMH SIKOTO BH3HAYaeThCs spo BombTeppa mepmoro mopsaky. Ilotim 3mificHIOETBCS
30H/IyBaHHS CYMOIO JIBOX (DYHKIIIM Ta BU3HA4YA€ThCs sapo Bonbreppa apyroro nopsaky. Oxepkani sapa
Bonbreppa 103BOJISIOTH MOOYMyBaTH HENiHIAHY NepeaaBaibHy (YHKIIIO MPHUCTPOIO 3aXHUCTy Ta Ha iX
IPYHTI 3pOOUTH OLIHKY €(PEKTHBHOCTI MPUCTPOIO 3aXUCTY 13 30CEPEIHKEHUMH ITapaMeTpaMHu.

BukopucTaHHs METOAMKH €KCIEPUMEHTAIbHOTO BU3HAYCHHS MapaMeTpiB MPHUCTPOIO 3aXHCTY i3
30CepeHKCHIMH MTapaMeTpaMy Ta OJIepKaHe CIiBBIIHOIIEHHS JUTsl BU3HAUCHHS siiep Bonbreppa cucremu
13 PO3MONITPHUMHU TIApaMETPaMU CTBOPHIIM OCHOBY JUISI METOJy 3aXHCTy TEJICKOMYHIKAIlIHHUX MEpex
iH(OpMaIIHHUX CHCTEM.

Takum uYuHOM pO3pOOIEHUE PO3PaXyHKOBO-EKCIIEPUMEHTAIBHIM METOJl BKIIIOYA€ IO CBOTO
CKJIaJly HACTYITHI KPOKH:

1. 3a jgomoMoOror YacTKOBOi PpO3PAXYHKOBO-EKCIIEPUMEHTANBHOI METOAMKHA BH3HAYAIOThH
napaMeTpH MPUCTPOIO 3aXKUCTY 13 30CEPEIHKEHUMH MTapaMeTPaMH.

2. Bu3HauaroTh KIiJIbKICTh JUTBHUIL JiHIT 3B’SA3Ky, Ha SKHX IUIAHYETHCS PO3TAIIyBaHHS
MPUCTPOIB 3aXUCTY 13 30CEPEIHKCHUMH TTapaMETPAMHU.

3. BukopucTtoByro4m ojiepaHe CITiBBIAHOIIICHHSI, BU3HAYAIOTh y3arajabHeHi siipa BomsTeppa.

4. Ha rpyHTi ojiep>KaHUX y3araibHEHHX siiep BonbTeppa JiHii 3B’SI3Ky CTBOPIOETHCS HETiHINHA
nepenaBajgbHa (PYHKINS, sIKa BU3HAYa€ BEIUYMHHM 3aXUIICHOCTI MPOBITHUKOBUX JHINA 3B S3KY
iHpOpMaLiHUX CUCTEM B YMOBAX Jlii €IEKTPOMArHiTHUX BUIIPOMiHIOBAHb.

Pe3ynpTaTi npoBeeHO1 OLIHKHM €(PEKTUBHOCTI pO3pOOIEHOr0 METOY 3aXUCTY Ui PO3MOALTEHUX
KacKaJIHO-00’€THAaHUX HENIHIMHUX €IEMEHTIB y BUIAKy BUKOPUCTAHHS MACUBHHUX 3aXMCHHUX MPUCTPOIB
y MOPIBHSAHHI 13 3aXMCHUMH MPUCTPOSIMU 13 30CEPEPKEHUMHU NTapaMeTpaMH HaBeIeHO y Tabnuili 2

Pe3ynbpTaTi npoBeeHoi OLIHKH €()eKTUBHOCTI pOo3p00IeHOr0 MeToTy 3axucty. Tabmuus 2.

n Ha(f1) 0,9 0,95 0,99
1 0 0 0
2 6,94 6,47 6,1
3 11,37 10,43 9,72
4 14,78 13,38 12,30
5 17,64 15,76 14,33

EdexTHBHICTh BUKOPUCTAHHS PO3MOJUIBHUX HMPUCTPOIB 3aXUCTY 3TiTHO 3a3HAUYEHOTO KPHUTEPiIo
(1) BU3HAaYeHO MO 3MEHILIEHHIO BETMUYUHH CTPYMY, SIKUI HABOJUTHCS HA OOOJIOHIII JiHii 3B S3KY.

Bona Bu3HaueHa CriBBIIHOIIEHHSIM:

2=20log (4)

n 9
H (1)
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ne N — KUTBKICTh KaCKaHO BCTAHOBJICHUX MPUCTPOIB 3aXHUCTY;,

H1(f1) — Heniniiina nepenaBanbHa GYHKIIIS MIPUCTPOIB 3aXKUCTY MEPIIOTo MOPSIKY Ha 4acToTi fi.

Amnani3 J1aHMX, SIKI HaBeleHO B Tal0J. 2 IOKa3aB, 1[0 BUKOPUCTAaHHS PO3NOJAUIBHUX MPHUCTPOIB
3aXHMCTy JiHIM 3B’SA3KY Y MOPIBHAHHI 3 TPHUCTPOSMHU 13 30CEPEKEHUMH IapaMeTpaMH JI03BOJISIE
J0JIATKOBO 3HU3UTH BEIMUYMHY HABEACHOTO CTPYMY Ha 00OJIOHIII JIiHii 3B’ 513Ky Ha 7-15 nb.

IIpy upomy cmil 3a3HauUUTH, IO OJAEpKaHI JaHa MO e(EeKTUBHOCTI BUKOPUCTAHHSA
3aIPONOHOBAHUX 3aXUCHHUX MPUCTPOIB € PE3YyIbTATOM aHATITHYHOTO aHaizy. OHAK JUIs MiATBEpIKEHHS
iX JOCTOBIpHOCTI CIIiJI TPOBECTH TaKy OIIHKY Ha Moneni. ToMy y TperboMy po3aiii Ha Mojeri
MIPOBEACHO OIIHKY €(heKTUBHOCTI PO3POOIICHOTO0 METOTY 3aXHCTY TEICKOMYHIKAIIIHHIX MEPEXK.

Ha rpynTi anamizy iCHYIOUOrO0 MpPOTPaMHOTO 3a0€3MeYeHHs, SIKE€ BHKOPHUCTOBYETHCS IS
aBTOMaTH3alii IHKEHEPHUX PO3PaXyHKIB aJlalTOBAHO METOJ CUHTYJISIPHUX PO3KIAJCHb Ui BU3HAUCHHS
napaMmeTpiB MoJIeJi MPUCTPOIO 3axucTy. Lle 703B0IMI0 aBTOMAaTU3yBaTH MIPOLIEC BU3HAUCHHSI TapaMeTpiB
MPUCTPOIO 3aXUCTY 13 30CEPEIHKEHUMH TTapaMETPAMHU.

IIpoBenenuil 0O6UMCIIIOBATIBHUNA €KCHEPUMEHT THIIOBOTO MPHUCTPOIO 3aXUCTY BXIJHUX JIAQHIIOTIB
iHpopMaIiHHUX CHCTEM JIOBIB MOXKJIMBICTh BHUKOPHCTAHHS OJACpXKaHUX sjep BosabTeppa sk KpUTEpiiB
e(eKTUBHOCTI BUKOPHCTAHHSI HEMIHIMHUX IPUCTPOIB 3aXUCTY 13 30CEPEHKCHUMH ITapaMeTpaMHu.

IIpu npoMy BizHOCHA MOXMOKa MOJENIOBaHHS He nepeBuuryBana 18 %, 110 € 10CTaTHIM piBHEM
IIPY MPOBEICHH1 1HKEHEPHUX PO3PAXYHKIB.

BpaxoByrounm peKypcMBHUH  XapakTep OAEP)KaHOTO CITBBIIHOIIEHHS JJIsSi BHU3HAYCHHS
y3aranbHeHUX saep Bombreppa, 1o npupaTHe i pO3NOJUIBHUX MEpeX, po3poOJeHO alropuTM Ta
nporpamue 3a0e3nedyeHHs “3AXWCT”. BoHu 103BOSWIM aBTOMAaTU3yBaTH MPOLEC BU3HAYECHHS BILIMBY
HEeMHIMHUX XapaKTepUCTHUK €JIEMEHTIB 3aXHUCTy Ha fAKICTh 1H(popMalii, [0 MepelaeTbecsi o
tenekomyHikauiiHiil Mepexi. Kommnekc “3AXMCT” nanucano Ha MoBi nporpamyBaHHs nakera CYBJI
FoxPro 2.6. i mpusHadeHo st pobotH, sik y cepenoumii MS-DOS, tak i Windows. V cykymHocTi
po3po0sieHO TporpaMHe 3a0e3MeueHHs Jajio 3MOTy pealli3yBaTH PO3pOOJICHHM pPO3paxyHKOBO-
eKCIIEpUMEHTAIbHUN METO/1 3aXHMCTy TeIEKOMYHIKALIHHIX Mepex 1H(HOpMALIHUX CUCTEM.

[TpoBeneHi Ha MOJeNl aHAITUYHI JOCHIDKEHHS TTOKa3aIl MOXIUBICTh 3HMKEeHHS (Ha 20 — 23 1b)
BEJIMYMHU HAaBEJEHOTO IMMYJIbCHOIO CTPYMY Ha 3axUCHIM 0O0o0JoHII JiHII 3B 3Ky 1H(OpMaliitHoi
CHCTEMH NPHU OJHOYACHOMY 3MEHILICHHI IIUPUHH JIIF0YOr0 CHEKTPY Ta 3CyBY HOro J0 HU3bKOYACTOTHOI
CKJIQZI0BOI CIIEKTPY.

Opnak A7 OLIHKM pealibHO JOCSATHYTOrO PIBHS 3aXUINEHOCTI KaOenbHUX JIiHIT 3B 3Ky
TEJEKOMYHIKAIHHUX MepeX BiJ TMOTYXHHUX IMITYJIbCHUX €JIEKTPOMArHiTHUX 3aBaJl Ta BU3HAUYEHHS
CTYNEHIO JIOCTOBIPHOCTI pO3pOOJIEHOr0 METOAY 3aXHUCTy CIiJ MPOBECTH HOro eKCHEepUMEHTAIbHY

MIEPEBIPKY.
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Tomy y yeTBepTOMY PO3Aiai nucepTaiii MpoBeAEHO PO3POOKY Ta EKCIIEPUMEHTAIbHY MEPEBIPKY
3alpOINOHOBAHUX TMPAKTHYHUX PEKOMEHAAIIN 1O MIABUIIEHHIO 3aBaJOCTIMKOCTI JIIHIA 3B’SI3KYy
iH(OpMaIIHHUX CUCTEM.
Bonu nonsiraroTh y HACTYITHOMY:

- PEKOMEHJ/IOBAHO MPHUCTPIA 3aXHCTy JUISl TEIEKOMYHIKAI[iIHHMX MEpEe)K BHKOHYBATH Y BHUTJISL
NEPEMEKAIOYH CMYT 3 PEPUTOBOrO MaTepialy Ta CETHETOCIEKTPUKY, HAIIPHUKIIA/, TUTAHATY Oapito
(BaTiO3);

- KOHCTPYKTHUBHO iX IMOBHHHO BHKOHYBaTH PO30ipHHMH, IO JO3BOJISIE BUKOPHUCTOBYBAaTH iX Ha
ICHYIOUHX JIIHISX 3B 53Ky 0€3 10aTKOBOT KOHCTPYKTHUBHOI JOPOOKH ITUX JIHIH;

- po3TallyBaHHS MPHUCTPIB 3aXUCTy HA JiHII 3B 3Ky, IO 3aXHUIIAETHCS, MOTPIOHO BUKOHYBATH
PIBHOMIpHO.

Peanizaniss po3poOneHUX peKOMEeHAAaliil JO3BOJWIA CTBOPUTH pEAIbHUNA MPUCTPIM 3aXUCTy

MPOTSDKHOT JiHIT 3B’ 43Ky, KOHCTPYKIIIIO SIKOTO HaBEJICHO HAa PUCYHKY 4.

Puc. 4. KoHCTpyKLis MPUCTPOIO 3aXUCTY Ta MPUKJIIAA HOro po3TaIlyBaHHS Ha JIiHIT 3B S3KY.

ne 1 — mienekTpuuHa 000JOHKA, HAITPUKJIA/, JJaBCAHOBA TUTIBKA;
2 — depuT (= 1000 + 10000);
3 — cerneroenektpuk (¢ = 1000 + 10000);
4 — MmeTaneBa 000JIOHKA;
5 — 3aMOK.

ExcniepuMeHTanbHl  JOCHIIKEHHS JIOCTOBIPHOCTI PO3pOOJEHMX peKoMeHAalid ¢parMeHTy
3aXHUINEHO1 JIiHIT 3B 3Ky Ha Ja0OpaTOpHIM YCTAHOBII JO3BOJIMIN 3pOOUTH BHCHOBOK MPO MOXKJIHBICTH
3HMXKeHHs Ha 16 — 20 1b. MakcUManbHOTO 3HAYEHHS HABEACHOTO IMIYJIIBCHOTO CTPYMY Ta 3MEHIIEHHS Y
3 — 5 pa3iB MMPUHU HOTO CIIEKTPY IPHU YMOBI 3CYBY HOTO /10 HU3bKOYAaCTOTHOI CKIIAIOBOI CIIEKTPY.

[Tpu ubOMy npoBeseHa MepeBipKa Mpale31aTHOCTI MPUCTPOIO 3aXHUCTY y CKIIal 1H(OpMalIiHUX
KaHaliB 3B’S3Ky BUMIPIOBAJBHUX CHCTEM I[IOKa3ajia WOTro BHUCOKY €(QEeKTHBHICTb Ta MOXIIUBICTh

3/1ICHEHHS KBa31raJlbBaHUYHOI PO3B’A3KU IIPU BUMIpPl OTPUMAHUX IMITYJIbCHUX CUTHAIIIB.
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Crix TakoX 3a3HAYUTH, 110 PO3ODKHOCTI Y BEIMYMHI PIBHS 3aXUCTy TEICKOMYHIKAIIMHUX MEpex
iH(OpMaIIHHUX CHUCTEM BIJ CJIEKTPOMArHITHUX 3aBaJl, K BUKOHAHI IMUISIXOM aHATITUYHHX PO3PaXyHKIB
(20 — 23 1b) Ta excniepumeHTanbHUM HUTIXOM (16 — 20 1B) y cepennboMy ckiagae 16% , 1o € J0CTaTHIM

U1 BUKOHAHHS 1H)KEHEPHUX PO3PaxyHKIB.
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BUCHOBKMU 110 POBOTI

B nucepraniiiniii poO0OTI OTpUMAaIIHA MOJANBIIHA PO3BUTOK METOJHU ITiJIBUIICHHS 3aBaIOCTIHKOCTI
TEJIEKOMYHIKAI[IHHUX MEpeK 1HPOPMALIHHUX CUCTEM B YMOBAX il €JIeKTPOMarHiTHUX 3aBaj. OTpuMaHi B
acepTanii pe3ylbTaTH y CYKYHMHOCTI JO3BOJHJIM BHPIIIMTH BAaXIJIKMBY HAayKOBO - NMPHUKIATHY 33134y
M1 JIBUIIICHHS KOCTI ()YHKIIIOHYBAHHS TEJICKOMYHIKAIMHUX MEPeK 1HPOPMAIIHTHUX CUCTEM B yMOBaxX Ail
€JIEKTPOMArHiTHUX 3aBaJl.

1. Ha miarpyHTi aHaizy BIUTUBY €JIEKTPOMArHiTHUX 3aBaj Ha JiHI{ 3B 3Ky TEJICKOMYHIKAIlIHHUX
MepeX OOIpyHTOBaHa HEOOXITHICTh MMOJAIBIIOTO PO3BUTKY MNPUCTPOIB 3aXHCTy JIHIA 3B S3KY
TEeIEKOMYHIKaIliiHuX Mepex. IlpoBemenmii anami3 10BiB, 110 BigoMi 3aco0u 3a0e3medeHHS
3aBaJIOCTIMKOCTI HEMOCTaTHBO eekTrBHI. [le 00yMOBMIIO HEOOXIAHICTh MiABHINEHHS 3aBagocTiiikocTi IC
3 MPOTSKHUMU KaOeIbHUMHU JIIHISIMU 3B’ SI3KY TIPU i1 €JIEKTPOMArHiTHUX 3aBa/l.

2. CTBOpeH1 METOJUKM BHU3HAuUeHHs saep BoabTeppa kackagHOro 3’€THAHHS JOBLIBLHOI KiHIIEBOI
KUTPKOCTI HENMHIWHUX JIAHIIOTIB JiHIi 3B’SI3KY TO3BOJWINA CYyTTEBO POIIMPUTH AHATITHYHI MOXKIUBOCTI
Ta 00JacTh 3aCTOCYBaHHS MaTEeMAaTMYHOTO amapary (QyHKIIOHaIbHUX psaiB BoabsTeppa. OTpumano
PEKYpCUBHUN aHAJTITHUHUN BUpa3, KU TO3BOJIsIE OE3MOCEPEIHBbO PO3PAaXOBYBATH sifpa OaraTomipHOT
nepenaBaibHOl (PyHKINIT TOBUTBHOT PaXyHKOBOI KUTBKOCTI KaCKaIHO 3’ € JTHAHUX EJIEMEHTIB 3aXHUCTY.

3. 3 MeToro BU3HAYCHHS €(EKTHUBHOCTI BUKOPUCTAHHS HENIHIMHUX MPUCTPOIB 3aXUCTY,
3aMpornoOHOBAaHO BUKOPHUCTOBYBATH siapa Bonbreppa sik kputepii edpekruBHOCTI. [Ipu oMy, AJst OLIHKH
MO>KJIMBOCTEN 3aIIPOIIOHOBAHOTO METOJly, CTBOPEHA MOJIENb HENIHIMHOIO TUIIOBOTO IPUCTPOIO 3aXUCTY
BXIJJHUX JIQHIIIOTIiB 1H(POPMAIITHUX CUCTEM Ta BUKOHAHA OIIHKA MOXUOKU MOJENi, 10 po3pobiieHa, sika
He nepesulyBaia 18%, 110 € 1ocTaTHIM JUIsl IHKEHEPHUX PO3PaXyHKIB.

4. ExcriepyMeHTaJbHI JOCHIKEHHS (parMeHTIB 3axXMILEHOi JiHIl 3B 3Ky Ha JiabopaTopHiil
YCTaHOBIII JI03BOJIMJIA 3pOOUTH BHCHOBOK IPO MOXIIMBOCTI 3HIKEHHS Ha 16 — 20 nb makcumanbHOrO
3HA4YEeHHS HABEJEHOTO IMIYJIbCHOTO CTPyMY IPH 3MEHIIEHHI y 3 — 5 pa3iB IIUPUHU HOTO CHEKTpY.
[Ipuuomy npoBenieHUI NOPIBHAJBHUIN aHall3 pe3ysibTaTiB, OTPUMaHUX Migdac MozentoBaHHs Ha EOM,
Ta (PI3MYHOrO MOJIENIOBaHHS Ha Ja0OpaTOpHIN yCTAHOBI MOKa3aB, 110 BUKOPUCTaHHS 3alpONOHOBAHOI
PO3paxXyHKOBO - EKCHEpUMEHTaJIbHOI METOJMKM BU3HAUEHHS BENWYl 3aTyXaHHs, $SKa BHOCUTHCH
MPUCTPOEM 3aXUCTY, MA€ PO30ir 3 eKCIIepUMEHTATLHUMH JTaHUMH, SIKUil He niepeBuinye 17 — 18 %, mio €
MPUAATHUM /ISl IH)KEHEPHUX PO3PAXYHKIB.

5. Po3pobneHi mpakTU4HI peKOMEHIalii MO MiJABUINEHHIO 3aBaJOCTIMKOCTI IiHIA 3B’S3KYy
1H(pOpMaLIHHUX CUCTEM CTaJIM OCHOBOIO JUIsI PO3POOKH peabHUX KOHCTPYKIIN MpUCTpoiB 3axucty. [Ipu
IIbOMY IPOBEJCHA MepeBipKa Mpale3aTHOCTI MPUCTPOI0 3aXUCTy y CKiadl iH(popMariiiHuX KaHaJiB
3B’13Ky BHMIPIOBAJIbHUX CHCTEM IOKa3aja iX BHCOKY €(EeKTHBHICTh, a TAaKOXX MOXKJIHMBICTb CTBOPEHHS
KBa3iraJlbBAHUYHOI pO3B’SI3KM Y KaHaIl repenayi iHdopMarlii mpu BUMip1 IMITYJIbCHUX CUTHAIIB.

6. Po3BuHyri B aucepramiiiHii poOOTI METOAM 3aXUCTy TEJIEKOMYHIKAlIMHUX Mepex

iHpopMaLifHUX CHCTEM B YMOBAaX [ii €JIeKTPOMAarHiTHOrO BUIIPOMIHIOBaHHS BUKOPHUCTaHI B HaBYAJIbHHUX
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mraHax aucuuiuiid «Komm’roTepHi Mepexi», «Mertoau Ta 3acobu 3axucty iHpopmariin u «OcHOBH
teopii iHdopmarii 1 xoxyBaHHsS» Ha Kadenpi «Cuctemu iHdopmarii» HaimioHaTbHOTO TEXHIYHOTO
YHIBEpCUTETY «XapKiBCbKUH MOJITEXHIYHUN IHCTUTYT.

7. JlocToBipHICT U OOIPYHTOBAHICTb OTPHUMAHUX B POOOTI pe3ynabTaTiB HAYKOBUX JOCIIIKECHb
3a0€3MeUy€eThCsl KOPEKTHICTIO MPUHHATHX JIOMYIIEHB 1 MiATBEPIKYETHCSI €KCIIEPUMEHTAILHUME JTAHUMHU
aBTOpa Ha J1TaOOPaTOPHOMY Ta MMPOMHUCIOBOMY O0JIaIHAHHI.

PesynbpTatu qucepraiiiitHoi poOOTH IOMIIEHO BUKOPHUCTOBYBATH:

— Tpu opraxizaiii nepeaayi iHdopmarlii B iICHyIOUHX TEJIEKOMYHIKAI[IHHUX CUCTEMAX;

— TpH TMPOBEJACHHI KOHCTPYKTOPCHKUX 1 HAyKOBO — JOCHIAHUX poOiT, sKi TOB’sA3aHI 13
CTBOPEHHSIM HOBUX TEJIIEKOMYHIKAI[IITHIX MEPEK;

— npu BuBYaHHI juciuiulin  «KoMmm’itotepHi Mepexi», «Meroau Ta 3aco0u  3aXUCTy
iH(popMmartii», «OcHoBU Teopii iHpopMalii 1 KogyBaHHs» g miArotoBku (axisuis y BH3 Vkpainu 3a

crienianbHiCcTIO «TeleKoMyHIKaliiHI CHCTEMH Ta MEPEXkKi».
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AHOTANIA

Bpecnasens B.C. MeTon 3axucty KadeJIbHHX JIiHil 3B’ S3KYy TeJIeKOMYHIKAIIHHUX MepeK BijJ
MOTY:KHUX iIMIYJILCHUX €JIeKTPOMArHiTHUX 3aBaj. - Pykonuc.

Huceptaniss Ha 3700yTTsI BYEHOTO CTYINEHS KaHAMJATa TEXHIYHMX HAayK 3a CIELIaJbHICTIO
05.12.02 — TenexkoMyHIKalliifHI CHCTEMHM Ta Mepexi. YKpaiHChbKa JAep)kaBHA akaaeMis 3alli3HUYHOTO
TpaHcnopTy, Xapkis, 2005.

Po3pobnena Meroauka Ta OAep)KaHi CHIBBIJHOIIEHHS JJIs BU3HAuY€HHS OaraToMipHUX
nepeAaBaJbHUX (YHKIIM KackaJHOro 3’€THAHHA HENIHIMHUX I1HEpLIMHUX JIAHIIOTIB, L0 JIO3BOJIMIIO
BU3HAUUTHU peEakKiil0 OaraTOKacKaJHUX HENTIHIMHUX CHUCTEM Ha JOBUIBHUN BIUIMB €JIEKTPOMArHITHUX
3aBaj. [IpoBeseHO OIIHKY BIUIMBY KOHCTPYKIIi Ta HENIHIHHUX XapaKTEPUCTUK MPUCTPOIB 3aXUCTy Ha
aMIUTITYZIHO - YacoBl MapaMeTpH HABEAECHOTO CTPyMy. 3alpollOHOBAaHA METOIMKA EKCIEPUMEHTATbHHUX
JOCITIJKEHb, SIKa  JIO3BOJWJIA TMIJIBHINATHA JOCTOBIPHICTH OIIIHKHA 3aBaJOCTIMKOCTI 1H(GOpMAIITHUX
KaHaliB 3B’S3Ky BiJl BIUIMBY €JIEKTPOMAarHiTHUX 3aBaja. Po3pobieHi, TEOpeTHYHO OOIPYHTOBaHI Ta
eKCIIEpUMEHTAJIbHO MepeBipeHi TEXHIUH1 MPOMO3HUIIi] MO MiABULICHHIO CTIMKOCTI MPOBIIHUX JIiHIH 3B’ SI3KY
B yMoBax /[ili €JeKTpOMarHiTHUX 3aBaja. Ha rpyHTI po3poOjJeHMX METOAMK CTBOPEHO AalrOpUTM 1

nporpamue 3abesnedeHHs “3AXUCT”, skuil 103BOJISIE aHATITUYHO BHU3HAYATH MOXUOKH, 110 BHOCSTHCS
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10 iHGOpMaliHHOrO KaHaly 3B’SI3Ky HENIHIMHUMHU TPUCTPOSAMHU 3aXHMCTy, @ TaKOX IPOBOAUTH
aJICKBaTHHI aHaJIi3 TIPOLIECIB 13 3aJIIKOM HEJIIHIMHUX Ta iHePIIHHUX SAKOCTEH MPUCTPOIB 3aXKCTY.
[TopiBHAHHS pe3yJabTaTIB PO3pPaxyHKIB 13 pe3ylbTaTamH, IO OJACp)KaHI 3a JOMOMOTOIO
eKCIIEPUMEHTY, I0Ka3allo, M0 IMOXHOKa pO3paxyHKiB He mnepeBuirye 17%, 1o ga€ MOXIHUBICTH
BUKOPUCTAHHS CTBOPEHOTO IMPOTPaMHOT0 3a0e3MeUSHHS IS MOJAIBIINX PO3PaXyHKIB.
KirodoBi cnoBa: JmiHIS 3B’A3KY, €JIEKTpOMarHiTHa 3aBaja, INepeaaBaibHa (YHKIlS, TPHUCTPIH

3axXHCTy, PEKYPCUBHE CITIBBIIHOIICHHS, CHHTYJISIPHUN PO3KIAI.

AHHOTANUA

BpecaaBen B.C. MeToa 3amuThl Ka0eJbHbIX JUHUI CBS3H TEJIEKOMMYHHKALIMOHHBIX ceTel
OT MOIIHBIX UMITYJIbCHBIX 3JIEKTPOMATHUTHBIX IOMeX. — Pykonucse.

Juccepranys Ha COMCKAHME YYEHOM CTENEHU KaHAMAATa TEXHUYECKHX HAayK IO CIEeLHAIbHOCTU
05.12.02 — TeneKOMMYHHUKALMOHHBIE CHUCTEMBl M CETH. YKpaWmHCKas TOCyJapCTBEHHas aKaJeMus
JKEJIEe3HOAOPOXKHOTO TpaHcIopTa, Xapbkos, 2005.

Huccepranus MOCBSIIEHa  pa3padOTKe MeToJa  3allUThl  KaOeNbHBIX JIMHUHA  CBSI3U
TEJIEKOMMYHUKALMOHHBIX CeTell MH(OPMALMOHHBIX CUCTEM OT MOIIHBIX MMITYJIbCHBIX 3JIEKTPOMArHUT-
HBIX [TIOMEX.

[IpoBeneHHOE B  JIUCCEPTAlMOHHONW paboTe HCCIeA0BaHUE MPOILIECCOB  B3aUMOJICHCTBUS
AJIEKTPOMAarHUTHBIX IIOMEX C NPOTSHDKEHHBIMM KOAKCHAJIBbHBIMU JIMHUSMU CBS3U C IOCJHEIYIOLIMM
aHAJM30M pE3YyJIbTAaTOB B3aUMOJEHCTBHS IMOKa3aJl HEIOCTAaTOYHYIO 3(PQPEKTUBHOCTh HCHOIb3YEMBIX
YCTPOMCTB 3alIUTH U HEOOXOAUMOCTh UX AAJbHEHUIIETO YCOBEPIICHCTBOBAHMUS.

B cBsA3M ¢ TeMm, YTO BCE HCHOJB3yE€MbIE YCTPOWCTBA 3alUThl MMEKOT HEIMHEHHBIE Xapak-
TEPUCTUKH, TO B paboTe HCCIEI0BaHbl HEJIMHEHHbIE WHEPIHOHHBIE NPOLECCHl, BO3HHUKAIOIIUE B
MPOTSHKEHHBIX KOAKCUAJIBHBIX JIMHUSAX CBSI3UM C yCcTpoMcTBamMu 3amuThl. Jlnsg yuy€ra HenuHENWHOro
XapakTepa MpoIecCOB UCIIOIb30BaH MaTEMATUYECKUH anmnapaT QyHKIMOHAIBHBIX psaoB BoibTeppa.

ITpu sTom ans onpeneneHus 3PPEKTUBHOCTH HCIIOJIB30BAaHUS HEIMHEHHBIX YCTPOWCTB 3allUThI
IIPE/UIOKEHO HCIOb30BaTh Aapa BosbTeppa B kadecTBe Kputepus ux s>pdextuBHocTH. Co3gaHHas
METOAMKA OIpeAcNIeHus saep BosbTreppa KackagHOTO COEAVMHEHUS IPOU3BOJBHOIO KOHEYHOI'O
KOJIMYECTBA HEJIIMHEHUHBIX 3BEHBEB JIMHUU CBS3M I103BOJIMJIA CYLIECTBEHHO PaCIIUPHUTh AHATUTHUECKHE
BO3MOXHOCTH W OOJIacTh HCIOJB30BaHUS MAaTEeMaTHYeCKOro ammapata (yHKIMOHATBHBIX PSJIOB
BosnbTeppa.

[Tpu 3TOM NOJy4EHO PEKYPCHBHOE BBIPAXXEHHUE Ui ONPEJEICHUS MHOIOMEPHBIX MEPENaTOYHBIX
(GYHKIMN KAacKaJHOTO COEJUHEHHUs HEIWHEHHBIX MHEPLHUOHHBIX 3BEHbEB, YTO MO3BOJMIIO ONPEICTUTDH
pPEaKkIMI0 MHOIOKAaCKaJHOTO COEIMHEHHUS HEIMHEMHBIX  CUCTEM Ha IIPOU3BOJIBHOE BO3JCHCTBUE
AJIEKTPOMArHUTHBIX noMmex. [IpoBeneHa olneHka BIUSAHUS KOHCTPYKLIHMHM U HEIMHEUHBIX XapaKTEPUCTUK

yCTpOfICTB 3alUThl HAa AMIUIMTYOAHO - YACTOTHBIC XapaKTCPUCTUKHU HABCACHHOI'O TOKaA. HpeﬂnomeHa
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METOJMKA HKCIIEPUMEHTAIbHBIX MCCIEI0BAHMM, KOTOpasl MO3BOJIMIIA MOBBICUTH JOCTOBEPHOCTH OLICHKHU
MTOMEXO03alIUIIEHHOCTH MH(GOPMAIIMOHHBIX KaHAJOB CBA3M B YCIIOBUSX JIEHCTBUS DJIEKTPOMATrHUTHBIX
nomex. Pa3paGoTaHbl, TeOpeTHYECKH OOOCHOBaHbl U HSKCIEPUMEHTAIBHO MPOBEPEHbl TEXHUUYECKUE
MPEAJIOKEHUST 10 TOBBIIMICHUIO CTOWKOCTH TMPOBOJHBIX JIMHUW CBS3M B YCJIOBHUSIX JIEUCTBUS
ANEKTPOMArHUTHBIX TTOMEX.

B vactHOCTH 3TH yCTpOiiCcTBa

- HMMEIOT NOCTOSIHHYIO TOTOBHOCTH K padore;

- HE BIMSIOT Ha XapaKTePUCTHKU TepeaBaeMoro Mo JMHUU CBSI3U CUTHANIA,

- HE CHIDKAIOT MEXaHUYECKYIO MPOYHOCTH JIMHUU CBSI3H;

- 3¢ deKkTuBHO PadOTAIOT C CYMECTBYIOIIUMH YCTPONCTBAMHE 3aIIUTHI.

Ha ©0a3e pa3paboTaHHBIX METOAMK CO3JIaHBl AJITOPUTMBI MU MPOrpaMMHOE oOOecreueHue
“BAXUCT”, mno3BOJISIOMIMN AHAIMTHYECKH ONPEACNATh BEJIWYMHBl HMCKAKEHUW, BHOCHUMBIX B
MH(GOPMAIIMOHHBIA KaHAaJ CBSI3U HETMHEWHBIMH YCTPOHCTBAMH 3aIUTHI, @ TAK)KE MPOBOIUTH a/IEKBATHBIN
aHaJIu3 MPOLIECCOB C YYETOM HEMHEHHBIX U MHEPIIMOHHBIX CBOMCTB HCIOJIb3YEMBIX CPECTB 3aIIMTHI.

CpaBHeHHE PE3yJIbTATOB pacyeTa ¢ pe3yjbTaTaMU, MOJIYYEHHBIMU C MOMOIIbIO 3KCIEPUMEHTA,

MOKa3aJ0, 4YTO TOTPEIIHOCTh BBIYUCICHHS HE TmpeBbimaer 17%, 4YTo TOBOPUT O BO3MOXKHOCTH
MPUMEHEHHS CO3JJaHHOT'0 TPOrPaMMHOTO OOecTieueHus sl JalbHEHIIINX pacyeToB.
Pa3paborannbpie IpakTHYECKWE PEKOMEHAAIMHM IO TOBBIIICHUIO MOMEXOYCTOMYMBOCTH JIMHHUNA CBSI3U
MH(POPMAIMOHHBIX CUCTEM CTAJIM OCHOBOM /ISl pa3paboOTKH yCTPOHCTB 3ammThl. [Ipu 3TOM npoBenéHHast
MpoBepKa pabOTOCTIOCOOHOCTH YCTPOMCTB 3alllUTBl B COCTaBe HMH(DOPMAIIMOHHBIX KAaHAJOB CBSI3U
M3MEPUTENBHBIX CUCTEM IMOKa3ala X BBICOKYIO 3((EKTUBHOCTh 3aIIMTHI (CHH)KEHHE HABEACHHOTO TOKa
Ha 16 — 20 nb), ¥ BO3MOXHOCTh OCYIIECTBJICHMSI KBAa3UTaJbBaHWYECKOW pa3Bs3KM KaHala Iepeaadu
nH(OpMAaILIUY TTPU U3MEPEHUHN UMITYJIbCHBIX CUTHAIIOB.

KrntoueBble croBa: IJHMHHSA CBSI3M, DIEKTPOMArHUTHAas TIOMEXa, MepenaTouHas (QyHKIHs,

YCTPOMCTBO 3aLUTHI, PEKYPPEHTHOE COOTHOILIEHUE, CUHTYJISIPHOE Pa3sIoKEeHHUE.

ABSTRACT

Breslavets V. S. A method for protection of cable communication lines of telecommunication
networks for power impulse electromagnetic interferences. - Manuscript.

Thesis for degree of Candidate of Technical Sciences, specialty 05.12.02 - communication
systems and networks. Ukrainian State Academy of Railway Transport, Kharkov, 2005.

A technique was developed with certain quantitative relations for calculation of multidimensional
transmission functions for cascade connections of non-linear slow-response units. It allows determining
reaction of multiple cascade connection of non-linear systems on arbitrary electro-magnetic interference.

Estimations were given as to the influence of structure and non-linear properties of protection devices on
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amplitude/frequency properties of noise current. Included also is an experimental technique improving

reliability of estimations of noise protection degree of informational communication channels in noise
conditions. Technical proposals concerning increase of noise resistance of wire communication lines
were developed and theoretically grounded. On the basis of the above mentioned technique a algorithms
and software package "3AXUCT" were created. They allow either analytical calculation of error values
introduced into a communication channel by non-linear protection devices or adequate analysis of the
processes taking into account non-linear and inertial properties of protection devices being used.

The error of analytically calculated results was no more than 17 % in comparison to the
experimental data, which makes the software applicable for further calculations.

Key words: communication line, electro-magnetic noise, transmission function, protection device,

recurrent relation, singular decomposition.



