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METOAUKA IMTPOBEJAEHHA PUBUK-AHAJII3Y TEXHIYHOI'O CTAHY

OBJIAJHAHHASA TAT'OBUX MEPEK

Beryn

[Iportec ¢yHKIIOHYBaHHS iCHYIOUOi CHCTEMHU
TO 1 P - e cykymHICTh B3a€EMOIIOB'SI3aHUX OpTaHi-
3allifHUX, YIPaBIiHCHKUX, TEXHIYHUX 1 TEXHOJIOT-
YHUX nponeciB. Bona Bkiovyae B cebe MOHITOPHUHT
CTaHy OOJIaJHAHHS, aHAN3 OTPUMAHUX pe3yibTa-
TiB, CBO€YACHE MPOBENICHHS PEMOHTIB 3 YaCTKOBUM
a00 TMOBHMM BiJHOBJICHHSIM peCypcy OOJIaJTHaHHS
MIpH NPUHHATHOMY PiBHI MaTepiajdbHUX 1 (hiHAHCO-
BHUX BHUTpAT. |HTEHCHBHHMI PO3BUTOK SK 3aJi3HUY-
HOI rany3i B IIIJIOMY, TaK i ii eleKTpoeHepreTHYHoO-
TO CEeKTOpa, 30KpeMa, Ha JaHWH MOMEHT IOKa3ye
3HIKEHHS €()EeKTHBHOCTI BHKOPHUCTOBYBAHOI CHC-
TEMH TUIAHOBO-TIOTIEPE/KYBaIbHUX PEMOHTIB 00-
JaHaHHA, sIKa JIEKUTh B ocHOBI cuctemu TO i P.
Pazom 3 TmM, cnocTepiraeTbcsi ICTOTHHH BILIHB
PU3HKIB HA ASUTBHICTH MIAIPHEMCTB 3aTi3HHIHOL
rajaysi, a NPakTUYHUX PEKOMEHIALii 1 HayKOBO
OOTPYHTOBaHHWX METOMIB YIIPABIIHHSA PHU3UKAMHU
SIBHO HEJIOCTATHHO. Y 3B'SA3KY 3 IIUM TOCIIHKCHHS
NPUPOAN PHU3MKY Ha TPaHCIOPTi, Kiacupikaris
(axTOpiB, 110 BIUIMBAIOTH Ha PiBEHb PU3HUKIB, OIli-
HKa €KOHOMIYHUX HACTI/KIB iX BUHUKHEHHS, PO3-
poOKa METOAMK aHami3y Ta MPOTHO3YBaHHS PU3HU-
KiB, METOJIIB YIIPaBIiHHA Ta MiHiMi3awii HACTiAKIB
PH3HKIB € JOCUTh BKIMBUMH ITUTAHHIMU.

Meta

Po3pobka MeTOAMKM OIIHKH PHU3UKIB BiIMOB
OCHOBHOTO €JIEKTPOOOIaJHAHHS TATOBUX MiJCTaH-
i JUIS TABUINEHHS SKOCTI TEXHIYHOTO 00CITyTO-
BYBaHHS.

Pe3yabTaTu 1ocaigxeHHs

Po3BuTOK 3amizHUYHOI ramy3i, GopMyBaHHS HO-
BUX  CTPYKTyp 1  BIOPOBDKCHHS  PHU3UK-
MEHEDKMEHTY CTa€ akTyaJbHUM JAJIS MiANPHEMCTB
eNneKTpu(iKOBaHUX 3aTi3HUIL YKpaiHW TpU Cy-
MPOBOJII iX MisTBHOCTI. [HTEpec 10 ympaBIliHHS
pu3uKaMy 3 OOKy KepiBHUITBA MiAIPHUEMCTB 00Y-
MOBJICHUH HEOOXIJHICTIO TOCWJICHHS KOHTPOJIO
HaJ He3aIUTAHOBAHUMH MaTepiaIbHUMH 1 (iHAHCO-
BUMH BUTpaTaMU IPH CKCIUTyaTallii 00JaHaHHS, a
TaKO 3HIKEHHAM 30MTKY BiJ BUXOAY Horo 3 na-
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ny. YTUpaBliHHA PU3HKaMU Ma€ Ha yBa3i peTelb-
HUH aHaJi3 YMOB JUIsl IPUHHSTTA pillleHb. YTIpaB-
JHHS pU3UKAMH - 1€ JIOTIYHUN 1 CHCTeMaTHIHUI
nporiec, SIKUH MOJKHA 3aCTOCOBYBATH UIS BHOOPY
METO/IiB MOAAIBIIONO BIOCKOHAJICHHS iSUIBHOCTI,
MiABUINEHHS e(heKTUBHOCTI (PYHKIIIOHYBaHHS CHC-
temu TO i P.

l'ooBHUM MPUHLIUIIOM 1OOYIOBH CHCTEMH PH-
3UK-MEHEDKMEHTY € KOMIUIEKCHUH OOJIK pU3uKy
MIpH IPUAHSTTI PillleHh B paMKax K IUTAaHyBaHHS,
TaK 1 OWIHKU pe3yJbTATiB IisUIBHOCTI MiAPO3MILTIB
TATOBUX Mepex. Peamizamlisi cHCTeMH pH3HUK-
MEHEDKMEHTY Tiependadac [1, 2]:

* Oprasizaifiro pH3MK-MEHEDKMEHTY ((hopMy-
BaHHs CreliayIbHUX (PYHKIIH 1 mpouesyp B ynpas-
JHHI TIpolecaMy MiANMPUEMCTBA Ta 3a0e3MeYeHHS
iX BUKOHAHHS);

* (opMyBaHHS HEOOXiTHOTO METOI0JIOTIYHOTO
3a0e3MedYeH s JisUTbHOCTI 3 YIPaBIiHHS PU3UKAMU;

* po3poOKy iH(GOPMAITIHHO-aHATITHIHUX CHCTEM
PH3HUK-MEHEIDKMEHTY 11X MpaKTHYHY pealtizallito.

CucreMa ynpapJiiHHA PU3UKaM{ TOBUHHA IPYH-
TYBaTUCS HAa HACTYITHUX NMPUHLUIIAX:

* IiJecHpsMOBaHe IOCTiIHHE YCBIJOMIJICHHS 1
BiZICTEXXEHHS PU3HKIB;

* OLlIHKAa WMOBIPHOCTI Ta HACTiIKIB BUHUKHEH-
HS Ti€1 9M iHITOT HECTIPUATINBOI CUTYAITii;

* (opmyBaHHS 1 MOCTiiHE OHOBJIEHHS 1HCTpY-
MEHTapil0 yIPaBIiHHS PU3UKAMU;

* BCTAHOBJICHHS JIIMITIB PU3UKY (MaKCHMaJbHO
TOYHE BU3HAYEHHS MEX HIKOJH);

* po3poOKa pexkoMeHAaliil moao (opMyBaHHA
cTparerii 1 e(eKTUBHOMY pO3IOAITY pecypciB 3
ypaxyBaHHSM CTYIIEHS PU3HUKY;

* IOBHOTA 1 CBOEYACHICTh BiIOOpaXKeHHs BEH-
YUH PU3UKIB y CHCTEMaxX YIPaBIiHCHKOI iHPOpMa-
1ii (iHhopMamiitHIX cucTeMax).

B ocHoOBy mipoliecy ayiuTy Ta YIpapJiHHS PU3H-
KaMM eKCIUTyaTalii oOnajgHaHHA TATOBHUX MEPEX B
cBoiif 0a3i MoKJIaieHa sSKiCHa 1 BapTicHA imeHTH(iKa-
sl pU3HK-1HAUKATOPIB. PH3UK, SIKMH MOXKE 3aCTOCO-
BYBaTUCS IJIsI BUKOPUCTaHHS B NMHMTAaHHAX 3abe3re-
4yeHHs Oe3neKku pyxy Mmoi3miB y rocmomapctsi E B
MOHATIHHOMY  TPaKTyBaHHI PU3HUK-MEHEIDKMEHTY
MOK€ MaTH BJIACTHUBOCTI OTEPALIIfHOTO PH3HKY.
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OmnepauiliHUi PU3UK — PU3HUK MPSIMHX 1 HEMps-
MHUX BTpart, MOB'A3aHUX 3 OpraHi3alli€lo BHYTpIlI-
HBOI POOOTH KOMMAHIi 1 CIPUYMHEHNX HENOIIKAMH
CHCTEM BHYTPILIHBOTO KOHTPOJIO Ta KOPHOPATHB-
HOTO  YMpaBIiHHA, HEJOCKOHANICTIO  Oi3Hec-
MPOIIECIB Ta IHIIMMH HECHPHUATINBAMH ITIOIISIMH
HedinaHcoBo1 npupoau [3-5].

JliarHoCcTHKa PU3HKIB ABIsE€ co00K0 aHami3 0i3-
Hec-TIpoIieciB [6] MiAMPHEMCTBA 3 METOIO BHSIB-
neHHs1 (paKTOpiB PU3UKY 1 peani3y€eThesl B XOA1 pH-
3UK-ayJUTy MiJIPUEMCTBA, L0 MPEACTaBIISIE CO-
00K KOMIUIEKCHUHM aHalli3 mapaMeTpiB 1 JUISTHOK
TISITEHOCTI MATPUEMCTBA 3 METOIO imeHTHdIKaIil,
onucy Ta knacudikauii pusukiB. HaiOinpm momm-
pEeHMIA METOJ TpH MiarHOCTHII PU3UKIB 3aCHOBA-
HUM Ha CTAaTHCTUYHUX CIIOCTEPEKEHHSIX, SIKI €
HaWOINBII OO'€KTHUBHMMM 1 TOYHHUMH, aje dYacTo
Ba)XKKO peajli30BaHUMH, B IEpILy Yepry, BHACTIIOK
TpYIHOUIIB (opMaizamii iCTOpHYHUX JaHHUX 1 Ha-
JaHHS M aHATITUYHO MPUHHATHOT (OPMH, a 4acTo
4epe3 BiACYTHICTh HEOOXiHOT iCTOPUYHOT BHOIpKH
[7-9]. BusiBneHHsI PU3WKIB € TPIOPUTETHHM eTa-
oM, (pyHIaMeHTOM TTOOYI0BH CHCTEMH YIIpaBJIiH-
Hsl pu3uKamMu. Ha HBOMY IpYHTYIOTBCS BCl iHII
MPOLIESYPH PU3HK - MEHEUKMEHTY, TaK fK, 3pell-
TOIO, SIKiCHA JiarHOCTHKAa BH3HAYa€ YCIIIIHICTh
VIOpaBJIiHHS PH3UKaMU Ta piBeHb €(EKTHBHOTO
KOPIOPAaTUBHOTO YIPABIiHHS B LIJIOMY.

[Ipouec ynpasiiHHS pU3MKaMH Ha MiIPUEMCT-
Bl MOXKHa MPEICTAaBUTH y BUIIAAI CTPYKTYpHOI
cxemu (puc. 1).

nose

PosrasiHeMo  CTpYKTypHY
YIpPaBJIiHHS PU3HUKAMU.

Bszaemodia ma xoucynemysanns. Ha xoxxHOMy
eTami mpolecy YNpaBlIiHHSA PH3UKaMU HEOOXiJTHO
MPOBOAUTH OOMiH iH(OpMAIi€l0 3 BHYTPIOIHIMA 1
30BHINIHIMHA YIaCHHUKAMH ITLOTO TIPOIIECY.

Busnauennsa xonmexcmy pusuk-meHeoNCMeHmy.
Bu3HaualoThCs 30BHILIHI T4 BHYTPILIHI apaMeTpH
(GyHKIIOHYBaHHS OpraHi3allii Ta MpOIECy PH3UK-
MEHEDKMEHTY. TakoX HEOOXiIHO BU3HAYHMTU BU-
MOTH 3a KPUTEPIsIMH OLIHKU PU3HKIB, iX CTPYKTY-
pH 1 METOIIB aHAII3Y.

loenmugbixayis pusuxis. Ha manomy etami Bif-
OyBaeThCsl KOHKPETH3allis PU3UKOBOI CHUTyamii Mo
BiJJHOILEHHIO JI0 OCSATHEHHS ITOCTABIEHOI METH.

Ananiz puzuxie. BU3HA4a€ThCS PIBEHb PHU3UKY
Yyepe3 HMOBIpPHICT, BUHUKHEHHsI pU3UKY 1 Hacwil-
KA PU3UKOBOI cuTyalii. BusBnstoTecs mpuduHy i
(hakTOpy BUHUKHEHHS PU3UKY, MacImTaOu HACIIiI-
KiB, KOHKPETH3YIOTHCS 1 OLIHIOIOTHCS MOJETI 1 Me-
TOJY KOHTPOJIIO PU3HKIB.

Oyinka puszuxie. Ha maHoMmy erari BinOyBa€eTh-
Cs TIOPIBHSHHS PIBHSA PHU3WKY 3 BCTAHOBJICHUMH
KpUTepisMu. BusHauyaeTbcst OanmaHC MiX IOTEH-
[IHHOIO BUTOJIOI0 1 HEraTUBHUMU HACIiJIKaMHU PH-
3UKOBOI cuTyarlii. [I[poBoauTECS OIiHKa MacimTady
KepYIYoro BIUIMBY Ha PH3UK 1 XapaKTEPHCTHKH
LBOTO BILIUBY.

cXeMmy  mpolecy
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Puc. 1. CtpykTypHa cxema Iporecy yrpaBlIiHHSI pU3UKAMHU

Hputinamms ma peanizayis pusuKo8ozo piuien-
HA. 3IOIACHIOETECS PO3pOO0Ka Ta BIPOBAIKCHHS
KEepPYIOUMX BIUIMBIB, METa SKUX-301JbIICHHS OTE-
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HI[IHHUX BUTOJ 1 3HWKCHHS MOTEHI[IHHUX BUTpAT
BIIHOCHO PU3MKOBHUX CHUTYaITill.
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Mounimopune ma ananiz. BincrexeHHs Ta aHa-
i3 e)eKTUBHOCTI MPOLIECY YIPABIiHHS PU3UKAMHU.
[IpoBoauThCSA Ha KOXKHIN cTaaii mporecy ymnpas-
JIHHS.

BpaxoByroun BHINEpO3IIIIHYTE, HA MTOYATKOBO-
My eTami TPOBEICHHS PH3HMK-aHaTi3y 3IiHCHUMO
MOHITOPUHT MOTOYHOTO CTaHy OOJIaJHAHHS TSTO-
BUX MEPEXK 3 OIIHKOK KUTBKOCTI BiZIMOB 00naj-

nose

HAHHS Y BUIJISIII MMOMICSYHUX 3HAYEHb KUIBKOCTI
BimMOB. {7151 IbOTO TIpOaHali3yeMO BiIMOBU OCHO-
BHOTO cwiioBoro obsiagnanus TII enekTpudikosa-
HUX 3aj]i3HULb YKpainu 3a nepion 2010 - 2013 pp.
Ha TiJCTaBi aHaNi3y poOOTH rOCIOAapCcTBa EIEKT-
pudikarii Ta eixexrpornoctadanas [10]. Pesymbra-
TH MOHITOPUHTY MOTOYHOTO CTaHy OOJIaJHAHHS
TATOBHX MEPEX HaBEICHO y Tabm. 1.

Tabmmms 1

[omicsiuHi NOKa3HMKH BiIMOB 00J1aIHAHHS TATOBUX Mepe:k 3a 2010 — 2013 pp.

No Tepion Ki?ILKiCTI: No Tepion Ki?ILKiCTI:
BUMIpPY | CIIOCTEpEKEHb BIIMOB, BUMIpY | CIOCTEpekKeHb BIIMOB,
KBiam KBigm

1 cigenb 2010 8 25 cigenb 2012 8

2 motuit 2010 4 26 motuit 2012 3

3 Oepesens 2010 1 27 Oepesenn 2012 2

4 kBiTenb 2010 4 28 kBiTeHs 2012 2

5 Tpasens 2010 3 29 TpaBeHb 2012 4

6 gyepBeHb 2010 5 30 gyepBeHb 2012 4

7 suness 2010 5 31 suness 2012 2

8 cepriers 2010 2 32 cepriers 2012 1

9 BepeceHs 2010 3 33 BepeceHs 2012 9
10 xoBTeHb 2010 3 34 #oBTeHb 2012 6
11 nucronan 2010 5 35 nucronan 2012 1

12 rpyness 2010 7 36 rpyness 2012 13
13 ciuenp 2011 7 37 ciuenp 2013 8
14 motuii 2011 3 38 motuit 2013 4
15 Oepesens 2011 3 39 Oepesens 2013 5
16 kBiTenb 2011 6 40 kBiTeHb 2013 1

17 TpaseHb 2011 2 41 Tpasens 2013 5
18 gyepBeHb 2011 5 42 gyepBeHb 2013 7

19 sunens 2011 6 43 sunens 2013 7
20 ceprens 2011 2 44 ceprensb 2013 5
21 BepeceHs 2011 4 45 BepeceHs 2013 8
22 xoBTeHb 2011 5 46 xoBTeHb 2013 1
23 nucronan 2011 11 47 sucronan 2013 5
24 rpyness 2011 4 48 rpyness 2013 10

HacTynmHUM KpPOKOM pHU3HK-aHaJi3y € MpoBe-
JIIEHHS CTAaTUCTHYHOI OI[IHKM MOMICSIYHUX BIIMOB
eJIeKTPOoOoONIaIHAHHS 1 MOOYI0Ba IIUIBHOCTI HMO-
BIpHOCTI JIaHOTO MTOKA3HUKA.,

OCHOBHI 3HAYCHHS CTATHCTHYHHUX OI[IHOK PSITY
MOMICAYHUX MOKAa3HHMKIB BIIMOB OOJIagHAaHHSA TH-
TOBUX MEPEX IO TOCIONAPCTBY eNeKTphdikauii Ta

eJIeKTporocTadaHHs 3a yotupu poku (3 2010 mo
2013 pp.): XapaKTepUCTHKH PO3TOIITY BUIIAIKOBOL
BEIIMYMHH - MeJlianu ( M, ), MOAaJIbHOTO 3HAYEHHS

(M o4 ), CTaHAAPTHOTO BimxwieHHsA (JO) Ta iH-

KX, PEICTABJICHI B TA0. 2.

Tabmuws 2
CraTucT4HA OI[iHKA BiIMOB 00/1aJHAHHS TSITOBUX MeEpPeEK
C— C—— Meniana Monga
KIHI:I.(IC.TB KIJ.H:KICTB Cepenne Mint Maxke 5
BUMIpiB BiMOB 3HAUEHHs (M) (M mnod)
48 229 4.8 4.5 5,0 1,0 13,0 0,125

Ha puc. 2 HaBeneHa minbHICTE HMOBIPHOCTI Bi-
IMOB 0oOJamHaHHs TAroBux Mepex. [To oci abcuumc
MOKa3aHa KUTbKiCHA OI[iHKa BiJIMOB, MO OCi OpJaH-
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HaT - MMOBIpHICHA OIliHKAa IFOTO TOKa3HWKA, BU-
pakeHa B KUIBKOCTI TOJiH, IO BiIOYJIHCS B Mi-
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canb. Ha croBmusx FiCTOl"paM — MMPOLCHTHA BipO—
N,on.ip —+

[ T T o L R L N = - - e
]
T

1 2 3 4 5 6

TiAHICTD YMCIOBOTO 3HAUYEHHSI MOKA3HUKA.
P. %

T 20

T 18

T 16

7 8 9 10 11

13 KBigM., oa.

Puc. 2. lllinpHiCTH IMOBIPHOCTI BiIMOB OOJIaJJHAHHS TATOBHX MEPEK:
N — KiTbKIiCTh MOJTiH, KBiIM — KiJIbKICTh BiIMOB 00TaHaHHs, P — HMOBiIpHICTh BUHHKHCHHS BIJIMOBU

Ha HacTynmHOMY eTarti mpoBeAeMO OIHKY Haii-
OLTBIITIOT WMOBIPHOCTI NIJISXOM BHSBIICHHS MOJa-
JIBHOI'O 3HAYCHHS BUHHUKHCHHSA BiI[MOB:

PBiZ[Mi = f(mOd[KBiz(Mi(t)])- (1

Oninky HaiOIIBIIOT WMOBIPHOCTI JIOIIEHO
OTPpUMYBAaTH Ha TMIIACTaBi MOOYIOBaHOI MIITFHOCTI
HMOBIPHOCTI PO3MOILTY BiAMOB (IHB. TabM. 2, puC.
2). JIns maHOTO MOKAa3HUKA NP 3arajibHil KiIBKO-
cTi cnocrepexxeHb 48 1 HAHOIMBIIINA KITBKOCTI TO-
I 3 TEOPETHYHOTO 3aKOHY posroaury 9 (puc. 2)
HaHOLIBIIIa HMOBIPHICTh CKIIAJIE:

P=9/48=0,19. )

Y po0oTi, 3riIHO TEOPETUYHUM MOJIOKECHHIM
pU3MK-aHAII3Y, KIIbKICHO 3HAYEHHSI PU3UKY R BH-
3HA4Ya€ThCA Ha MiJCTaBl 0a30BOTO CITiBBiIHOIIECHHS
Teopii ynpaBiIiHHS pU3UKaMu, a¢ P - HMOBIPHICTh
BUHUKHEHHS TOPYIICHHS HOpManbHOI poboTH 00-
nmagaaras TII; S - KUTbKICHUE TTOKa3HHWK 30UTKY
BiJ mopyueHs podotu oonaananus TI1. Ha nacty-
MHOMY €Tali MPOoBEeAEeMO OLIHKY HalOilbII HMOBI-
PHHUX PH3HUKIB RH BIiJIMOB, SIKa BHU3HAYAETHCS SK
M00yTOK 3HAYEHHS MOJaIbHOI HMOBIPHOCTI Ta MO-
JTATBHOTO 3HAYCHHS TaHOTO MMOKa3HUKA, TOOTO:

Reiomin = Feiomi - mOd[K gio,,; (1)) (3)

OnuHuLs BUMIpY PU3HKIB 30ira€ThCst 3 OAWHU-
[EI0 BHMIpPY JQHOTO IOKa3HWKa. MozajbHe 3Ha-
YeHHS IMOKa3HWKA BU3HAYAETLCS HA TiACTaBi MOOYy-
JOBaHOI LIITBHOCTI MMOBIpPHOCTI PO3MOAiNY Bin-
MOB o0namHaHHs (nuB. Tabm. 2, puc. 2). [{ng moka-
3HHKA «KUIBKICTH BIZIMOB oOyragHaHHSI
mod(Ksixy) = 5. 3Biacu HalOinbI HMOBIpHUHN pU-
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3UK I MOKAa3HUKa Ry «KIIBKICTH BIIMOB 00Jaj-
HAHHD):

Ry = 0.19-5=0.94 o1, 4)

Hactynuuii eran nepenbayae moOymoBy HOpP-
MaTHBHO-HonycTUMUX 90 % BepxHIX R 1 HIKHIX
Ryu MeX Aiana3oHy pU3HKY Ha MiJICTaBi BU3HAYCH-
HSI BOJIATWJIBHOCTI PU3HUKIB (CepeHE KBaapaTHUHE
BigxuiaeHHs) oR. OOYUCICHHS MEX IPOBOIUTHCS
3a JONOMOTOI0 BUPA3y:

Ryg =Ry +k-0R;Ryy =Ry —k-oR, (5)

e oR — CTaHgapTHE BiOXWICHHS (BOJATHIIb-
HICTh) HOPMAJIBHOTO PO3MOAUTY PH3WUKY BiJIMOB
oOnamHaHHs, & — KOeQIIEHT A BIAMOBIIHOTO
PiBHS JOBip4O1 HIMOBIPHOCTI.

Jlist 3HaYHOT KITBKOCTI CHMETPUIHHUX PO3IOJIi-
7B mpu noBip4iid HmMoBipHOCTI 90 % KoedilieHT
k= 1,6. HaiiGiab11 BiAIOBiAAJILHAM € OOYHUCIEHHS
BEPXHBOI MEXi PU3HKIB, MIEPEBUILECHHS SKOI IMOTO-
YHAM 3HA4YCHHSM PH3HKY OyJe CBIIYMTH PO He-
CHPUSTINBHNA CTaH AKOCTiI YTPUMAaHHS 00Ja HAHHS
TATOBHX MepeX. B SKOCTI HWXKHBOI MeXi R,y pe-
KOMEHJIOBaHO BUKOPUCTOBYBAaTH 3HAYCHHS
k=0,5+ 1. loBipua HMOBIpHiCTh TIPH ILOMY CKO-
pouyetscst 1o 80 + 85%; omHaK, BiNMOBIAHO 0
3akoHy Ilapero, me moctatHbO s imeHTH]IKAITIT
OCHOBHOI KiIBKOCTI MOJiH, MOPYIIEHb 1 MOXXE BHU-
KOPHCTOBYBATHCS Ha MPAKTHIII.

Hactymauwm etanom € moOyaoBa KapTH PU3HKIB.
Kapra pusukiB € KiHIEBUM aHAIITHYHUM MPOAYK-
TOM eTaly JAiarHOCTUKM PHU3HKIB 1 SBiIsA€ 0000
rpadidHO BIIOpsIIKOBaHE BimoOpaskeHHs (DakTOpiB
a00 00'€KTiB PU3UKY BIIMOBIAHO 10 BEJIWYMHH 1
HMOBIPHOCTI MOKIIMBOTO 30UTKY MiANPUEMCTBY.
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Kapra pusukiB Mae BHUIIISI ABOMIpHOI Jiarpamu.
ITo oci abciuc po3TamoByeThCS BapTiCHE BHUpa-
’KEHHS OI[IHEHOro 30UTKY MiJl BIUIMBOM PO3TJISHY-
TOro (axkropa, a MO OCi OpAMHAT - HWMOBIPHOCTI
peamizamii BiamoBigHOI moxii. Haiibinem mommpe-
HAM BHJIOM KapTH PU3HKIB € i moOyaoBa 3a (ak-
Topamu pu3uKy. [loOyayemMo kapTy pU3WKIB LLIsI-
XOM BU3HAYCHHS HaWOUIbII BipoTiqHOI (MOJAIb-
HOI) KpWBOi pH3UKYy BHXOISIYA 3 BHUpPA3Y

P %50 1

45 1
40
35+
30 +
25+
20 +

15 7

Ry =Py - Sy = const npu Bapianii 3Ha4eHs P i S.
Toit ke METOIT BUKOPUCTAEMO I TOOYIOBH HOP-
MaTHBHO JONMYCTUMHX BEPXHIX Rz 1 HIKHIX Ryy
KPUBUX MEX JIiala3oHy PU3HKY. Y KapTi pU3HKIB
Mo OcCi aOCIUC BIAKIANAIOThCS 3HAYCHHS Kyiny, a
0 OCi OpJIMHAT — WMOBIPHICTh TOSIBY BigMOBU. Ha
puc. 3 HaBeIEeHO KapTy PU3UKIB BiIMOB 00JIaTHAH-
HS TATOBUX MEPEX.

8 10 12 14
KBigm., of.

Puc. 3. Kapra pusukin

3a moOyIOBOIO KapTH PH3HUKIB IPOBOIUTHCS
OMepaTUBHUK MOHITOPHHT PH3HKIB BiIMOB 00Jaj-
HaHHS R(?) Ta iX po3MillleHHs Ha KapTi pu3ukiB. Ha
IIHOMY K €TaIm 3MIHCHIOEThCS BHOIp a00 KOpHTy-
BaHHS 3HAYCHb LIJIbOBUX MOKA3HHUKIB PH3HKIB Ry,
so 1 P %

45
40 T+
35 T
30 +
25
20
15 RnwoT2010
10 +

5 +

o0paHuX B pamkax gianazoHy Ry<R;<Rs. [Ipuii-
MEeMO /I pU3UKiB BUHUKHEHHS BiIMOB R;=Rcp.

300pa3uMo pU3WUKH BiAMOB OOJaIHAHHS IS
nepioxy 2010 — 2011 pp. Ha kapTi pusukiB (puc. 4)
Ta MPOBEAEMO aHAIII3 OTPUMAHHUX PE3YJIbTATIB.

Ranct2011
Rciv2010

Puc. 4. Kapra pu3ukiB BiIMOB 00JIaIHAHHS 3 BiIOOPaKCHHSIM IOTOYHHMX PU3UKIB BigmoB 3a 2010 — 2011 pp.

Jnist OLIHKK TOTOYHUX PU3HKIB BI3bMEMO 3Ha-
YEeHHS] pU3UKY BiIMOB Juisi ciuHs, motoro 2010 p.
ta muctonana 2011 p. 3 oTpuMaHOT KapTH PHU3UKIB

63‘{I/IMO, 1o RCi‘lZOIO > RH , RJH/ICTZOII > RH (HpI/I

bOMY Rjycr2011 MEPEBUILYE HABITH BEPXHIO HO-
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pMmatuBHO-nomyctumMy 90 % Mexy pu3HKy). 3rigHO
3 TOJIOKEHHSMHU MOJeNi pusuk-aHamnizy [11] mpu
MEePEBUINCHHI TOTOYHUMH R(t) MiTbOBUX MOKAa3-

HUKIB Ry HEOOX1IHO MPOBECTH 3aX0JH MO0 BH-

SIBJICHHS TPUYMH BIAXWICHHA 3 MOJANBIIMM iX
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YCYHEHHSIM a00 3MEHIICHHSIM BIUIMBY Ha YCTaTKY-
BaHHs. [Ipy MpPOBEACHHI MOTOYHOTO MOHITOPUHTY
PHU3UKIB JOJATKOBO HEOOXiJHO PO3POOUTH PEKO-
MeHJalii N0 YHNpPaBIiHHIO SKICTIO YTpUMaHHA 00-
JaJHaHHS, SKe BIIMOBHJIO, Ha TiACTaBi 00CITyro-
BYBAHHS T4 PEMOHTY 32 IIOTOYHUM CTaHOM.

3HaveHHs Ryorp010 MeHWE Ry, T00TO 3Ha-

XOAATHCS B JOMyCTUMOMY fiama3oni. Lle o3Hauae,
110 MPUYMHU BiAMOBM OOJIAHAHHS HE € KPUTHY-
HHUMH, TIpoTe X ciix B3aTu 1o ysaru. llpu mpose-
JICHHI TIOTOYHOTO MOHITOPUHTY PH3HKIB B LOMY
pasi JOAAaTKOBO MpPUHMAETHCS PILIEHHS MPO
VIIPaBIIiHHS CTAHOM OOJIaTHAHHS HA MiJCTaBi IITa-
THUX IJIaHOBO-TIONEPE/DKYBAIBHUX — 3aXOJiB 3
YTPUMaHHSI Ta PEMOHTY.
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BucuoBok

B pesynprati nmpoBeneHUX TOCIiIKEHb PO3p00-
JICHO METOJAMKY TPOBEICHHS PU3NK-aHAII3y OIliH-
KA TEXHIYHOTO CTaHy OOJIaAHAHHS TATOBUX IiJIC-
TaHMiil. OMUCcaHO OCHOBHI IOJIOKEHHSI Teopii pH-
3UKIB Ta MIIAXH 1i 3aCTOCYBaHHSI CTOCOBHO CHCTe-
MH TEXHIYHOIO OOCIyroByBaHHS 1 PEMOHTY
€JIEKTPOYCTATKyBaHHSI.

3anporoHoBaHa METOIWKA pPU3HK-aHaIi3y CTa-
Hy OOJIaHaHHsS TATOBMX MEPEk CIpSIMOBaHa Ha
OLIHKY PiBHS SIKOCTi HOro 0OCIyroBYBaHHS i IpH-
WHATTS cTparerii 00CIyroByBaHHS MPH 3iCTaBJICH-
Hi TTOTOYHHX 1 IUTbOBUX TOKA3HWKIB PU3HKIB IT0-
PYLIEHB Ta IX HACIiKIB.

AHani3 pU3WKIB eKcCIUTyaTamii oOnajHaHHS [0-
3BOJISIE OIIHUTH ¢(DEKTHBHICTH 1 KOHTPOJb peajiza-
il yNpaBIiHCHKKUX PillleHb, CIPSIMOBAHUX Ha BJIOC-
KOHAJICHHS MPaBUJI eKCIUTyaramii, CHCTEMH TeXHid-
HOTO OOCIIyrOBYBaHHS Ta PEMOHTY OOJaJHAHHS
TATOBHX MEPEK €IeKTPU(PIKOBAHUX 3aTI3HUIIb.
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3oBHIMHIHN penier3enT Bunanacenxo C.1

Po3pobka HOBMX CTpaTerin OuiHKM TEXHIYHOrO CTaHy obnafHaHHS TAroBUX Mepex ANs NiABULLEHHS A0oro Ha-

AiHOCTI. [nsa BMpilWleHHS NOCTaBeHoro 3aBaaHHS 6ynn BUKOPUCTaHi OCHOBHI MOIOXEHHS Teopii pu3ukis. OuiHka
pU3MKy ekcnnyaTauii obnagHaHHA 34iicHIoOBanacs B pe3ynbTaTi aHanidy BiAMOB yCTaTKyBaHHS TAroBMX MiacTaH-
uin. BHacnigok nposeaeHux AocnigxeHb 6yna 3anponoHoBaHa MeToAMKA PU3MK-aHanisy cTtaHy obnagHaHHS Ts-
roBuMx Mepex, sika dopmanisye npoueaypy TeXHiYHOro o6CcnyroByBaHHS B 3aNeXHOCTI BiA CMiBBiAHOLWEHHS 064M-
CNMOBaHMX i UiNboBMX (MNNAaHOBMX) PiBHIB PU3MKY. PO3rnsHYTO OCHOBHI NMOMOXEHHSA Teopii pU3unKiB, NPpUHUMAN NO-
6ynoBM i PYHKLIOHYBaHHA CUCTEMW PU3UK-MEHEAXMEHTY. [okasaHa akTyasnbHiCTb (OpMyBaHHS Ha MiANPUEMCT-
BaX e€HepreTUYHoI ranysi 3anisHWYHOro TPAHCMNOPTY CUCTEMU BHYTPILUHBOrO KOHTPOIO Ta yNpaB/iHHA pU3MKamu
ekcnnyaTauii obnagHaHHsA. 3anponoHOBaHO Mpouec ynpasfiHHSA pyM3MKaMu Ta MeToAMKa MiABULLEHHSA SKOCTI 06-
CNnyroByBaHHs obnagHaHHS TArOBUX MepeX, 3aCTOCOBaHi 6inbl AOCKOHANi MeToan aHanily BiAMOB enekTpoobna-
AHaHHA. ®opMyBaHHS Ha MiANPUEMCTBAX eneKkTpudikoBaHUX 3ani3HuUb YKpaiHM CUCTEMU YyNpaBsliHHA pU3MKaMm
A03BONTb MiABULWMTM ePeKTUBHICTb peani3auii i NoAinwnT KOHTPOb YNPaBAiHCbKUX pilleHb, CNPSAMOBaHUX Ha
BAOCKOHANIEHHS nMpaBwua ekcnayaTtauii, cucteMn TexHiyHoro obcnyroByBaHHs i peMoHTy (TO i P) obnagHaHHs i
3abe3neunTb NonepeaXKeHHs BUHMKHEHHS Ta 3HMXKEHHS BaXXKOCTI MOXIMBUX HaCMiAKIB.

KnrouoBi cnoBa: enekTponocradaHHs; enekTpudikoBaHi 3ani3Huui; Tarosa niacraHuis; obnagHaHHA; TEXHIYHE

06CNYyroByBaHHA; PEMOHT; AiarHOCTYBAHHS; TEXHIYHWUI CTaH; Teopis pU3MKIB; pU3NK-aHanMi3.
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METO/UKA NTPOBEJAEHUSA PUCK-AHAJIM3A TEXHUYECKOI'O

COCTOSIHUS OBOPYJOBAHUS TATIOBBIX CETEH

Pa3spaboTka HOBbIX CTpaTermiti OLEHKM TEXHNHECKOro COCTOSIHMS 060pyA0BaHNS TArOBbIX CETEW A8 NOBbILEHNS
ero HaAeXHocTu. [Ins pelleHnst NocTaBleHHOW 3a4aun BbiIM UCMONb30BaHbl OCHOBHbIE MOIOXKEHWUSI TEOPUU PUCKOB.
OueHka pucka akcniyaTaumm obopyaoBaHUs OCYLLECTBASNIACk B pe3ybTaTe aHann3a oTka3oB 060pyAOBaHNS TAro-
BbIX MNOACTaHUWA. BcneacTBrne npoBeAeHHbIX UCCNeAoBaHUi 6blna NpeanioxeHa MeToANKa pUCK-aHannsa CoCTOSIHNUS
obopyoBaHUA TArOBbIX CceTel, KoTopas dopManm3yeT npouefypy TEXHUYECKOro 06CyXXnBaHUS B 3aBUCMMOCTU OT
COOTHOLLEHUSI BbIYMCNEHbIX U LieneBblX (NMaHOBbIX) YPOBHel pucka. PaccMOTpeHbl OCHOBHbIE MOMOXEHUS TEopun
PUCKOB, MPUHLMUMbI MOCTPOEHUS U (YHKUMOHUPOBAHUS CUCTEMbl PUCK-MeHedXMeHTa. [lokasaHa aKTyanbHOCTb
(bopMMpoBaHUsl Ha NpPeanpUaATUSIX SHEPreTUYECKOW OTPac/N Xene3HOA0POXHOro TPaHCMopTa CUCTEMbI BHYTPEHHe-
ro KOHTPOJS U ynpaBfieHUsl pUCKaMm aKcrniyaTaumm obopyaoBaHus. MpeanoxeHo npouecc ynpaBaeHns puckamum u
MeToAMKa MOBbILIEHNS KayecTBa 06CnyxuBaHUs 060pyAOBaHWUS TArOBbIX CETeW, NMpUMeHeHbl 6osiee coBepLUEHHble
MeTOoAbl aHanu3a O0TKA30B 3/1eKTpoobopyaoBaHus. GopMMpoBaHME Ha NpeanpUATUSIX SNMEeKTPUDULNPOBAHHBIX XXe-
Ne3HbIX A0por YKpauHbl CUCTEMbI YMpaBieHUs pUCKaMU NO3BOJIUT MOBbICUTb 3PEKTUBHOCTb peanusaunu u ynyud-
WNTb KOHTPOJIb yNpaB/ieHYeCKUX peLUeHUI, HanpaB/ieHHbIX Ha COBEPLUEHCTBOBaHWE MpaBw aKChyaTaumm, cucre-
Mbl TexHM4Yeckoro obcnyxmBaHus n pemoHTa (TO u P) obopynoBaHus U obecneunT npeaynpexaeHne BO3HUKHOBE-
HUSI N CHUXKEHUS TSXKECTU BO3MOXHbIX MOCNEACTBUIA.

KnroueBble cnoBa: 3/1eKTPOCHabXeHne; 3neKTpUbULMPOBaHHbIE XenesHble AO0pPOorv; TAroBas MoAcTaHUMs;

060pyZl0BaHNE; TEXHUYECKOE OBCNYXMBAHWE; PEMOHT; AMArHOCTUPOBAHUE; TEXHUUECKOE COCTOSHWE; Teopus puc-
KOB; pUCK-aHanus.
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METHODOLOGY OF RISK ANALYSIS THE TECHNICAL CONDITION
OF TRACTION NETWORKS EQUIPMENT

The development of new strategies to evaluate the technical condition of the equipment traction networks to
improve its reliability. To solve this problem have been used basic tenets of the theory of risk. The risk assess-
ment was carried out operation of the equipment as a result of equipment failure analysis of traction substa-
tions. As a consequence of the research proposed a method for risk analysis of equipment traction networks,
which formalizes the process of maintenance, depending on the ratio of the calculated and target (planned) risk
levels. The basic tenets of the theory of risk, principles of construction and operation of the risk management
system. The urgency of the formation of the enterprises of the energy sector of railway transport system of in-
ternal control and risk management of the equipment. Suggested risk management process and methodology
to improve the quality of service equipment traction networks, applied improved methods for analyzing electri-
cal failures. Formation of the enterprises of Ukraine electrified railways risk management systems will improve
the efficiency of implementation and to improve the control of management decisions aimed at improving the
rules of operation, system maintenance and repair equipment and provide warning of occurrence and reduce
the severity of the possible consequences.

Keywords: electricity; electrical railways; traction substation equipment; maintenance; repair; diagnostics;
technical condition; the theory of risk; risk analysis.
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