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OIIHKA IMOBIPHOCTI BE3BJIMOBHOI POBOTH EJJEMEHTA BIJJOMYOi
MU PPOBOI TEJJEKOMYHIKAIIIMHOI MEPEXI

[TinBuIneHHsT OMEePaTHBHOCTI Ta SKOCTI MPHUHMHATTS PIIIeHb MPH OpraHizamii JIKBiamii
HACNIAKIB HAJA3BUYANMHUX CHUTYyaliid, aBapiii, karactpod, CTUXIHHOrO JMXa, TACIHHS TOXKEK,
paryBanaa soneit 'y migposminax JICHC Vikpainu 00yMOBIIO€ BHKOPHCTAaHHS HOBITHIX
KOMIT FOTEPHUX TEXHOJNOrH, Bimom4oi mudposoi TenekomyHikauiiHoi wmepexi (BLITM),
nporpamHo-anapatHoro komiiekcy (ITAK) mias 3a0esmedeHHs poOOTH CUCTEMH OMEPaTHBHO-
nucneruepcbkoro ynpasininas (COAY) cunamu ta 3acobamu JICHC Vkpainu.

Hapiitaicte poGotu  pamioenektponnoi amaparypu (PEA) BI[TM BusHauaeTbcs
IMOBIPHICTIO O€3B1IMOBHOI POOOTI Ta KOE(iLli€HTOM TOTOBHOCTI, 5IK1 3aJICXKUTh BiJl IHTEHCHBHOCTI
BIIMOB Ta BIAHOBJIEHHS 11 €JIEMEHTIB.

B pexumi miKOBOrO HaBaHTA)KEHHSI Mif] BIUTMBOM €JIEKTPHYHHUX IEPEBAHTAXKEHb 3POCTAE
IHTEHCUBHICTh BIJIMOB, IO MOXKE MPHUBOAUTH A0 TPUBAIUX 3aTpUMOK B podoti BLITM. Tomy
AKTYaJIbHOKO HAYKOBO-TEXHIYHOK MPOOIEMOIO € ronepekeHHs aBapiiaux ctadiB BIITM min gac
eKcrutyaTanii B ymoBax HaazBuvaiinoi cutyauii (HC).

Jlns 3HaxOmKeHHs1 iMOBIpHOCTI Oe3BimMoBHOI poboTtu enementa BIITM p; Bunaakosuii
nmpoLec nependavacThCsl MPOCTIINAM MapKOBCBKHM 3a 3aKOHOM posmoauny Ilyaccony. Axmo
MpoLEC, IO MPOTIKAE B CUCTEMI 3 NHCKPETHUMH CTaHAMHU U Oe3NepepBHUM HACOM, €, TO IS
fiMoBipHOCTEH P;(7) MoxmBux cranie (i = 1, 2, 3, ..., n) mi€i CUCTEMH MOKHA CKJIACTH CHCTEMY
TmHIHHEX audepeHniaapHuX piBHAHE Kommoroposa [1].

Posrnsinemo po3miuenuit rpad craHiB BigHOBMOBaHOro enementa BLITM  0Oe3
pesepByBanHs. CTpykTypa Lboro rpaga nokasana Ha puc. 1.

Po(1), Pi(1),
So # S1

Puc. 1. I'pa¢ cranis BigHoB/10oBaHoro ejementa BIITM 0e3 pezepByBaHHsA

Ha puc. 1. npuiiHATI HACTYITHI YMOBHI MO3HAYKH:

So - enement BLITM mnepebyBae B mpaues3gaTHOMy cTaHl (y NMOYaTKOBHH MOMEHT O
BIAMOBH a00 K Bi/ipa3y MiCJIsA 3aBEPIISHHS BITHOBJICHHS);

S1- enement BLITM BTpaTuiio mpamne3aaTHICTb 1 TOYUHAETHCS HOTO BIAHOBJICHHST,

Po(t) 1 Pi(t) - imoBipHOCTI 3HaxomkeHHs enementa BI[TM y cranax BiAnoBiaHO Soi S .

1 . . ) . :
A = — - IHTeHCHUBHICTh MOTOKY BiaMoB TC, o nmepeBoasTh HOro 31 cTany Sop y cTaH S;.

1, - cepenHiii yac 6e3BiAMOBHOI poboTH (HapodITKy Ha BiAMOBY) enementa BL[TM;

1 . . . . .
/4 = — - IHTEHCHBHICTb BIIHOBIEHH: enemenTa BIITM, 10 mepeBoauTs #o0ro 31 crany

7

Sy cran Sy,
ne 1, - cepenHiii yac BimHOBNeHHs eneMenTa BLITM.

3 00niKOM BHKJIAEHOTO U rpadya cTaHiB, MPEACTABICHOTO Ha puc. 1, cucreMa JIiHIHHIX
mudepeHmnianbHuX piBHAHD KomMoroposa Mae BUTIISIA
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ne y = / = TB / TO - CMiBBIAHOLIEHHS] CEPEIHBOrO 4Yacy BiMHOBJICHHS Ty enemeHTa

BLITM COI[Y 110 BiI[MOBI/IB, 710 TOIMHHU HapoOITKy Ha BiAMOBY To;
=Mt = / T, - crieeinmomenust Tunosoro mnepioay excrnyarauii Tn (mepiony

HpO(I)lJ'IaKTI/ILIHI/IX po0biT, yacy sumymeHoro npoctoro PEA BIITM depes BiACYTHICTD HEOOX1THUX
€JIEMEHTIB 3aMiHU B OAMHOYHOMY KOMILUIEKTI 3armacHux TexHiuHux 3acobis (OK 3T3) abo nepiony
nonoBHeHHs1 OK 3T3 no vacy HapoOiTky Ha BiiMOBY To.

Pospaxyuku pyHkuii PO(]/, ,8) MOMIIIEH] Ha puc. 2.
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Puc. 2. I'padik 3ane:xxkHocri imoBipHOCTI 0e3BiAMOBHOT podoTH enemenTa BIITM
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B poboti otpumana iMmoBipHicHa Mozenb enemenTa BIITM Ha ocHOBI rpady mepexonis 3
IBOX cTaHiB (puc. 1), sika onucyeThest QYHKINE IBOX BIAHOCHUX 3MIHHUX UL PO3PAaXyHKY Ta
JOCTIIKeHHS IMOBIpHOCTI O6e3B1IAMOBHOI poboTu enementa BLITM.

[IpoBeneHi OIIHOYHI PO3PAXYHKH JIJIsl BUSBJISTHHS BILUTUBY MOKAa3HUKIB O€3B1IMOBHOCTI Ta
pemontonpuaatHocti PEA enementis BLITM Ha moka3HuKH HaaiWHOCTI eneMeHTa (parMeHty
Bigomuoi BIITM npu nikoBOMy HaBaHTa)K€HHI B yMoBax Jiksiaauii HaciiakiB HC (puc. 2).

AHaui3 pe3yJbTaTiB OLIHIOBAHHS PiBHS HaOIHHOCTI eneMeHTapHOro gpparmenty BLITM 3a
BUpazoM (3) 3 ypaxyBaHHsAM MOXUIMBHX Baplauiii po3paxyHKiB HaaliHOCTI enementis BLITM
(Puc. 2), npu tTunoBux Bumorax a0 koedimienty roropaocti BLHITM 1 COAY ne Hiwkue 0,995
HMOBIpHICTh 0€3B1IMOBHOI poOoTH eneMeHnTapHoro ¢pparmenty BLITM, ockiibku 3HaXOISTHCS B
meskax 0,614 + 0,9085 1 He mocsirae BiAMOBITHOTO PiBHS HAMIAHOCTI. TOMy ISl MMiABUICHHS
HaIiHHOCTI MOTPIOHE 3aCTOCYBaHHA CTPYKTYPHOTO PE3E€PBYBAHHS €JIEMEHTapHUX (PparMeHTiB
BLITM Ha etamni npoekryBaHHs BLITM.

PexomeHnoBaHa iIMOBIPHICTh CpaBHOTO cTaHy ejgementa BLITM ckiagaTume He HUXKYE
0,96. Ha ocHOBI aHaJTi3y OLIHOYHUX PO3PaXyHKIB 3a (GopMyioro (3) ciiaye, o 1si 3a0e3neueHHs
notpiOHoro koegiuieHTy TOTOBHOCTI (iMOBipHOCTI Oe3BimmoBHOi poborn) BLITM mnotpibue
BBEICHHS IBOKPATHOTO PO3JUIBHOTO pe3epByBaHHs eneMeHTapHoro ¢parmenty BLITM, Tobto
oprasiarist poOoTH 3 1yOJFOBAHHSM B PEaIbHOMY Haci.
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ASSESSMENT OF THE PROBABILITY OF FAILURE-FREE OPERATION OF AN
ELEMENT OF THE DEPARTMENTAL DIGITAL TELECOMMUNICATION
NETWORK

The analysis of working conditions of constituent elements, hierarchy of structure of
departmental digital telecommunication network allows to consider it as set of standard fragments
which are executed without reservation, and with repeated reservation of the central, regional,
regional knots connected by communication channels for which block diagrams are developed.
Reliability and probabilistic models taking into account the standardized operating parameters of
these elements. It is shown that the required reliability of the telecommunication network is
achieved by increasing the reliability of its elements and multiplicity of redundancy, with uncertain
influence on the maintenance of equipment, so studies of the dependence of the probability of
good condition of the redundancy of the corresponding network nodes and communication
channels and are given in the form of analytical and graphic materials of statistical mathematical
modeling. As a result of research it is established that in order to reduce the requirements for the
reliability of the elements of a typical fragment of the departmental digital telecommunications
network it is enough to use structural separate double redundancy of nodes of different hierarchies
in the presence of triple redundancy.
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