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The monitoring and expert-analytical evaluation of
reliability and durability of buildings of external gas-
distributing networks ~with large proportion of
undetermined of primary data suggested to use expert
linguistic logik evaluation on the basic of theory of fuzzy
logic and linguistic variables. The mathematical design of
risk management has been executed on gas networks with
the help Fault Tree Analysis method and method of
Pareto, that allows to select actual threats and choose the
substantial factors of influence, which serve as reasons to
conduct the monitoring of the technical state of buildings
of external gas-distributing networks with the purpose of
increase their reliability and durability. It was determined
by means of the above enumerated mathematical
methods, that the most influential factor of the technical
state of gas networks is the state of metal, which is used
in gas pipelines. Except for the state of metal, the
substantial factors of influence, which must also be taken
into account during the monitoring and expert-analytical
evaluation in the process of evaluation the reliability and
durability of buildings of external gas network are
mistakes made in dynamic calculations; state of isolating
covering; mechanical damages while transporting and
assembling gas pipelines; errors in hydraulic calculations;
technical level of quality level the personnel. The results
of the research showed that monitoring and expert-
analytical evaluation of the technical state of gas pipelines
will be more objective in case, when they will be carried
out on the basic of the set hierarchy of factors of
influence.
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Buxkonano mamemamuune Mo00en08anHA  YyNPaeniHHA
PUBUKOM HA 2a306UX MepPeHcax 3 GUKOPUCIMAHHAM Meopii
Heuimkoi 7102iKku ma JiH2EGICMUYHUX 3MIHHUX Memooom
"Oepesa 6iomog" (Fault Tree Analyss) ma memodom
Ilapemo, wio 0o0360ns€ eudinumu axkmyanvHi 3a2po3u ma
euopamu cymmeei axmopu enaugy, AKi CAYHCAMb
npuyuHamMu O1A NPOGEOeHHA MOHIMOPUHZY MEXHIUHO020
CMany cnopyo 306HIULHIX 2A30pP03N00ITbHUX MeEPENHC 3 MEMOI0
niosuweHHA IX HAOLIIHICMb Ma 006206IUHOCH.

KiiouoBi cii0Ba — MOHITOPHHT, HaAilHICTh, TOBrOBIYHICTb,
ra3opo3NoAiIbHA MepeXka, HediTKa JIOrika, JepeBO BiJMOB,
metoz [apero.

BeTyn

I'a3oBa MpOMMCIIOBICTh HAIIOi KpaiHU PO3BHBAETHCS 1
(YHKIIIOHYE y BUIIISAAI €IUHOI CUCTEMHU ra3oMoCTavyaHHs,
sIKa SIBJISIE COOOIO IIUTICHICTh OKPEMHX B3a€MO3aJIEKHUX
eNeMEeHTIB:  00’€KTiB  BHAOOYTKY,  MaricTpaJbHOTO
TPaHCIOPTY Ta3y, CIOpyH Ta oOJNaHaHHS, apMaTypu Ta
ra3oBOi anaparypu.

3abe3neueHHss  HaAIHHOCTI  CIIOPYA  30BHIIIHIX
ra30pOo3MOIIIEHIX MEPEeX € MPIOPUTETHUM B JisUTBHOCTI
MATIPUEMCTB Ta30BOT0 TOCIIOAAPCTBA 1 MOXKIIMBE HIISIXOM
MOCTIHHOTO BJIOCKOHAJIEHHS METO/IB OLIHIOBaHHS 1
MIPOTHO3YBaHHS TEXHIYHOTO CTaHy iX ckiagoBux [1].

OcHoOBHa YyacTuHa

OpHi€r0 13 TPUYMH HHU3BKOTO E€HEPro30epeXeHHs
pecypcy B CHCTEMi Ta30MOCTa4aHHSA € BiJCYTHICTb
HaJiHHOTO KOMIUIEKCHOTO IHCTPYMEHTY 3 KOHTpOJIO il
TEXHIYHOTO CTaHy Ta  YOPaBIiHHA  CHCTEMHUMH
KOMITOHEHTaMH Ta MPOLIECaMU 3 BPaxyBaHHAM KiJTbKiCHHX
Ta sKicHUX (akTopiB. Y 3B’SI3Ky 3 IIUM, JOCTaTHHO
aKTyallbHOIO €  TpoOiieMa  po3poOKM  METOoAay
OIIEPaTHBHOTO JIUCTIETYEPCHKOTO MOHITOPHHTY
TEXHIYHOTO CTaHy Ta30pO3MOJUIBHOI  CHCTEMHU 3
BUKOPDHCTaHHSIM CYYaCHMX 3aco0iB  MaTeMaTH4HOTO
MOJIC/TIOBaHHS. BupimieHHs 1€l 3amadi MOXIHBE 3
BUKODHCTaHHSIM  MAaTeMaTUYHOI MOZAEN  NPUUAHSTTS
YIIPaBIIHCBKUX pillleHb, PO3POOJIEHOI 3 BHUKOPHUCTAHHSIM
Teopii HEYITKOI JIOTIKA Ta JIHTBICTUYHUX 3MIHHHX, SKa
JIO3BOJISIE BPAaxOBYBATH KUIBKICHI Ta SIKICHI 30YmKyroui
mapaMeTpy BIUIMBY Ha HaIidHICTh Ta OBrOBIYHICTH
TEXHIYHOTO CTaHy CHCTEMH ra3ornocravyanss [2, 3].

MOHITOPHHTY TEXHIYHOTO CTaHy CHOPYJA 30BHIIIHIX
ra30po3MOAUIEHUX MEpEeX MiUITaloTh Taki (akTopu
BIUIMBY: HAYKOBO-TEXHIYHHH piBEHb MPOEKTHUX DillleHb
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(MOMWJIKM Y TiApaBIiYHUX PO3pPaxXyHKax, MOMHJIKH Y
JTUHAMIYHUX pO3paxyHKax, MeXaHiuyHa HalilHICTh TpYO),

SKiCTh ~ OyIOiBETbHO-MOHTXXHHUX  poOIT  (MexaHivHi
MOIIKO/DKCHHS TPHU  TPAHCIOPTYBAaHHI Ta MOHTaXY
ra30IpoBO/IiB, SIKICTh 3BaApPHUX CTHKIB, CTaH

AHTHKOPO31HHOTO 130JIAMIHHOrO IMOKPUTTS, BiIXHMICHHS
(haKTUYHUX 3HAYEHb BiJl IPOCKTHHUX) Ta TEXHIYHI YMOBH
eKCILTyaTallii cucTeMHu (CTaH MeTaly, TEXHIYHE 3HOUICHHS
€IEMEHTIB,  TEeXHIYHHMA  piBeHb  OOCIYrOBYIOYOTO
MEPCOHANTY, IUTAHOBO-3aMOODKHI OMIAAM 1 PEMOHTHU
ra3onpoBoiB) [4].

3 MeTOI0 pO3pOOKH MOHITOPHHTY CIIOPYA 30BHIIIHIX
ra3opo3NOAUIFHIX MEpPEeX 3  BpaxyBaHHSIM  BHUIIE
HaBeIeHUX (AKTOpiB I WOro TpOBEAEHHS OYio
BHUKOPHCTaHO METOJ OLIHKW PU3WUKY BUHHKHEHHS aBapii
B CHCTEMax Ira30IocTauyaHHsl Ha OCHOBI Teopii HaJiHHOCTI.
Jlns BUSIBIEHHS NPUYUHHO-HACITIIKOBHX 3B SI3KIB MiX
BUIIaIKOBUMH TIOJIISIMH, SIKI BIUTMBAIOTh HA HAJIHHOCTH Ta
JIOBIOBIYHOCTh CIIOPY/ 3O0BHIIIHIX Ta30pO3MOALTBHUX
MEpeX BHUKOPHCTaHO MMOBIPHICHUA METO/A aHamizy
"nepeBa BiaMoB" (Fault Tree Analysis) [5]. V3aranbueHe
JIepeBO BiJIMOB JIO3BOJISIE aHAJI3yBaTH W OILIHIOBATH
HMOBIpHICTh BHHUKHEHHS aBapiiHMX cuTyamnid Ha
ra3oBUX PpO3MOJUIBHHX Mepexax, IIo JoloMarae
nepe0aYnTH OCHOBHI 3acalyl Ta HANPSMKH IPOBEICHHS
MOHITOpUHTY. B pe3ynbraTi BUKOPUCTAHHS METOAY
"nepeBa BimMOB" BHU3HA4YeHO (AKTOPU BIUIMBY Ha
TEXHIYHUH CTaH Ta30MpPOBOMIB, SKi XapaKTepU3YIOThCS

HaWOIMBIIUM  pu3uKkoM. lle 103BONIAE  BH3HAYUTU
HATIPSIMOK CTBOpECHHS EKCIIePTHO-aHATI THIHUX
VIPaBIIHCBKAX 3aXOJiB 3 OIIHKA HaaiHHOCTI Ta

JTIOBTOBIYHOCTI 30BHIIIHIX Ta30IPOBOIIB.
Jls BCTaHOBIIEHHSI TPIOPUTETHOCTI (PAKTOPIB BILUIUBY

Ha BHWHHUKHEHHs aBapiii Ha cHopyJgax 30BHIIIHIX
MiJ3EMHUX  Ta30pO3MOJUIBHAX MEPeX BHKOPHCTaHO
Meromu Ilapeto Tta  ABC-amamizy [6]. Ilicnsa

BUKOPHCTAaHHS TAHUX METOJIB BUSIBJICHO, IO HAWOUIBII
BIUIMBOBUM (PaKTOPOM Ha TEXHIYHMH CTaH IiJ3€MHUX
ra3oBUX pPO3NOALIBYMX MEpPEeK Ta Ha BHUHUKHEHHS
aBapifiHUX CHUTYyaIlili HA HUX € CTaH METaJly ra30MpoBOIY,
TOMY BiH € KIIOYOBHM (PakTOpOM 1 IiAJIsrac po3risimy B
nepmry 4epry. OKpiM CTaHy MeTaly CYTTEBUMH
(akTOopamMH BIUTUBY, SIKi HEOOXIZHO BPaxOBYBaTH IPH
MPOBEACHHI MOHITOPUHTY Ta EKCIIePTHO-aHaIliTHYHIN
OLIHIII HAMIHHOCTI Ta JOBrOBIYHOCTI CHOPY/] 30BHIIIHBOT
ra30BOi Mepexi € MOMIIKH Yy TUHAMIYHUX PO3paxyHKaXx,

CTaH  AHTUKOPO3IHHOTO  130JALIHHOTO  ITOKPUTTS,
MeXaHiuHl TOUIKO/KEHHS IIpU TPAHCHOPTYBaHHI Ta
MOHTa)XY Ta30lpOBOJIB, TOMWIKH Y TiJpaBIiqHUX
pO3paxyHKax, TEeXHIYHHH piBEeHb OOCIyrOBYHOYOr0O
TIepCoHaYy.

3a pe3ynbraTaMM  JOCHIDKEHHS  BHSBICHO, IO

MOHITOPHHI TEXHIYHOIO CTaHy Ta30lpOBOIIB Oyme
00’€KTHBHIIIMM B TOMY pa3i, KOJM BiH Ta €KCIEepPTHO-
aHAITHYHA  OILiHKAa  CHOpPYJ  30BHINIHIX  Ta30BUX
po3MOAIIPUMX ~ Mepeka  OyayTh — OasyBatucs 3
BpaxyBaHHSIM BCTaHOBJICHOI iepapXii ()akTopiB BILIHBY.
He BpaxyBaHHs 0JHOT0 3 (haKTOpiB BIUIUBY Ha TEXHIYHHUIH
CTaH Ta30BHX MEPEeX MOXKE NMPU3BECTH 1O BHHUKHEHHS
aBapil CTpaTEriYHOro 3HAYCHHS, SKi ICTOTHO BIUIMBAIOTh

Ha (YHKIIOHYBaHHS CHCTEMH Ta3olocTayaHHs. 3a
pe3yapTaTaMy  MPOBEACHOIO0 MOHITOPHHTY HEOOXiIHO
PO3pOOUTH  OpraHi3aIlifHO-TEXHOJOTIYHI  YIpPaBIiHCHKI
3aX0AM Ta 3aco0u, sIKi 3armo0iraTUMyTh 3armo0iraTUMYyTh
a0o cyTTEBO OOMEXYBAaTUMYTh PH3HK aBapii Ha cropynax
30BHIIIHIX Ta30PO3MOIITBHAX MEPEXK.

He BpaxyBaHHS pe3yJbTaTiB MOHITOPUHTY CTaHY
ra3oBUX MEpPEeX MOXE TPU3BECTH MO MOMIKOMKCHHS
CIIOPYM ENIEMEHTIB CHCTEMH Ta30IOCTaYaHHs, IO MOXKe
CTaTH TPUYMHOIO TIOXKEXK, BHOYXiB, BUXOLY 3 Jaay Ta
3HENIKOKEHHS KOLITOBHOTO 00JaHAHHS, TPaBMYyBaHHSI
Ta 3aruberti Joen.

BrucHoBok
[Ipu MOHITOPHHTY Ta E€KCIIEPTHO-aHANITUYHIA OLIHII
HaJiHHOCTI Ta JIOBIOBIYHOCTI  CHOPYA  30BHIIIHIX

ra30po3MOAUIFHIX MEPEeX 3 BEIUKOI HEBH3HAYEHICTh
BUXIJHUX JaHWX, 3alpPONOHOBAHO BHKOPHCTOBYBATH
€KCIIEPTHY JIHIBICTUYHY JIOTiKO-MMOBIpHY OILIHKY Ha
0a3i Teopii HEYITKOI JIOTIKM Ta JIIHI'BICTUYHUX 3MIHHHUX.
Meronamu /11 BU3HAUSHHS! HaBAaroMimmx (akTopiB Iist
MIPOBEACHHS MOHITOPUHTY Ta30pO3NOAIIBHOI Mepexi €
Mmeron [Tapero Ta Meton "nepeBa BigMoB". 3a 1OMOMOT OO
HUX, OyJ0 BH3HAYCHO, MO0 HAWOLIBII BIUIMBOBHM
(akTOpOM Ha TEXHIYHMH CTaH TAa30BHX MeEpeX Ta Ha
MIPOBEACHHS TX MOHITOPUHTY € CTaH METAIly Ta30IIPOBOY.
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