CUCTEMM YTIPABJIIHHSI TA OGPOBKH IHOOPMALIT

Y]IK 628.1-2
Camnues D.U.

KPAUTEPUHU BHIGOPA COCTABA ITOKA3ATEJIEM PEMOHTOITPUTOJJHOCTH
CUCTEM BOJOCHABXEHUA 1 BOONOOTBEAEHUA

3amava yrnpaBJieHUsT CBOHCTBOM PEMOHTOIPUTOJHOCTH JIFO0O0H TEXHHUECKOW CHCTEMbI
TpeOyeT perieHus mpoOieMbl BEIOOpa MHOXKECTBA TMoKasareseil. KonmnyecTBeHHBIE XapaKTe-
PHUCTUKHU TTOKa3aTeliell peMOHTONPUTOIHOCTH, KaK M JAPYTHX IOKa3aTellell HaJIeKHOCTH, SIB-
JSIOTCS Cy4allHBIMU BeMduHaMU. [103TOMYy JUTsl UX ompeaeNieHus MPUBJICKAeTCS MaTeMaTh-
YEeCKHId armapar TEOPHUH BEPOSITHOCTEH, MAaTEMaTHYECKOW CTaTUCTUKH M TEOPUU MACCOBOTO
obcmyxuBanus [1].

Kiacenpukanus noxkasareseid peMOHTONPUIOHOCTH

YcraHaBauBaeMble Ui KOHKPETHBIX BHIOB CHCTEM BOJOCHA0KEHHSI U BOJJOOTBEICHHSI
YCJIOBUI SKCIUTyaTallMd IOKAa3aTeld PEMOHTONPUTOIHOCTH JOJDKHBI YIOBICTBOPSATH PSIy
TpeOOBaHUH, B TOM YHCIIE:

o0ecrieunBaTh BO3MOXKHOCTh UX KOJIMYECTBEHHOTO 33/IaHKsI M OTPEJICIICHHs] CTaTUCTHU-
YECKMMH METO/IaMH Ha dTarax CO3[aHusl, UCTIBITAHUI U SKCIuTyaTanuu cucteM BK;

* TO03BOJISATH OLCHMBAaTh HaMOOJIee CYIIECTBEHHBIC (AKTOPhI, XapaKTCPH3YIOIIUE
IPUCIIOCOOJICHHOCTD M3JICNTUI K PEMOHTY M TEXHUUECKOMY OOCITY)KHBAHUIO, H OBITh UyBCTBH-
TENBHBIMH K UX H3MEHEHHUIO.

* o0ecreunBaTh BO3MOXKHOCTh TPOBEJCHUS CPAaBHHUTEIBHON OICHKH OJHOTHITHBIX
KOHCTPYKIIMH CHCTEM BOJOCHA0XKCHHUSI U BOJOOTBEACHUS, pabOTAIOIIMX B Pa3IMYHBIX Opra-
HHU3AIMOHHO-TEXHUYECKUX YCIOBHSX IKCILUTyaTallNH;

* TI03BOJISITH MPOBOJIUTH CPABHUTEIBHYIO OICHKY KOHCTPYKTHBHBIX 3JIEMEHTOB pa3-
JMYHOTO THIIA, TPEJHA3HAYEHHBIX JUIS BHIOJHEHUS OJJMHAKOBBIX (DYHKIUI M pabOTaIOMINX B
OJTMHAKOBBIX OPraHU3aIUOHHO-TEXHUYECKUX YCIOBUSX;

* o0ecreunBaTh BO3MOKHOCTh MX UCIIOJIb30BAHUS TPH ONPEIEIICHHNA KOMIUIEKCHBIX
NIOKa3aTeNel, XapaKTePU3YIOIMX Ka4eCTBO U HAJIS)KHOCTh TEXHUYECKUX YCTPOMCTB U CHCTEM
[3].

B 3aBucuMocTH OT XapakTepa pelraeMbIX 3ajad M MPEAbSBIIEMBIX K MOKA3aTelNsM
PEMOHTOIPUTOAHOCTH TPeOOBaHHIA, OHH MOTYT OBITh KJIACCU(HIIMPOBAHBI MO CICAYIOIIUM
IpU3HAKaM: B 3aBUCUMOCTU OT WX BaXHOCTH (OCHOBHBIC — HOPMHUPYEMBIC, TOTIOTHUTEIBHBIC
— HE HOPMHPYEMBIC), B 3aBUCHMOCTH OT BHJIa OIICHUBAEMOI'0 CBO#cTBa (COOCTBEHHO PEMOH-
TOIPUTOHOCTH, TEXHOJIOTUYHOCTH MPH OOCITY)KMBAHUH W TEXHOJIOTUYHOCTH IIPU PEMOHTE), B
3aBUCHMOCTH OT OLICHMBAEMOI CTOPOHBI PEMOHTONPHUTOJHOCTH (OIIEpAaTUBHBIC U YKOHOMHUYE-
CKHE) U B 3aBUCHUMOCTH OT BUa (€IUHHYHBIC U KOMIUIEKCHBIC) [2, 6].

OCHOBHBIE TMOKa3aTeMN XapaKTePH3YIOT MPUCIIOCOOICHHOCTh KOHCTPYKI[MH CHCTEMBI
BOJIOCHA0)KEHHSI M BOJJOOTBEACHUS MJIM €€ OTJECNIBHBIX YacTel K TEXHUYECKOMY OOCTYXKHBa-
HHIO U PEMOHTY B COOTBETCTBUH C TPEOOBAHUSIMH TEXHUYIECKOTO 33J[aHHUs HA TIPOSKTUPOBAHUE
WJIM TEXHUYECKUX YCIIOBHI HA M3TOTOBIICHHE.

JIOTIOJTHUTENIbHBIE MOKA3aTEId XapaKTEPU3YIOT MEHEe CYIICCTBCHHBIC CBOMCTBA KOH-
CTPYKIIH CHCTEM BOJIOCHA0)KCHUS M BOJOOTBEJCHHS M OTICIbHBIC (PaKTOPbI PEMOHTOIPH-
TOHOCTH.

[TokazaTenn COOCTBEHHO PEMOHTONPHIOAHOCTH XapaKTEPHU3YIOT KOMILUICKCHYIO IMpH-
CIMOCOOJICHHOCTh KOHCTPYKIIHH CHCTEMbI BOJJOCHA0KEHHSI M BOJOOTBECHUS K MPO(UITAKTH-
YECKUM U BOCCTAaHOBUTEILHBIM PabOTaM.
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[TokazaTen TEXHOJOTHYHOCTH IPH OOCITY)KMBAaHHUU XapaKTEPU3YIOT IMPHUCIOCOOJICH-
HOCTh KOHCTPYKIIMM CHCTEM BOJOCHAOKEHUS M BOJOOTBEACHHS K paboTam, BBHITOIHSEMBIM
IIPH €€ TEXHUYECKOM 00CITy)KHBaHUHU.

[Tokazareny TEXHOJOTMYHOCTH TPU PEMOHTE XapPaKTEPHU3YIOT MPUCIOCOOIICHHOCTH
KOHCTPYKIIUU CHUCTEM BOJOCHAOXKEHHUS W BOJOOTBEJCHUS WM €€ OTACIbHBIX YacTel K pado-
TaM, OCYIIECTBIISIEMBIM IIPH PEMOHTE.

OnepaTUBHBIC MIOKA3aTEIIA XapaKTEPU3YIOT BPEMS UIIH BEPOSTHOCTD MPEOBIBAHUS CHUC-
TEMBI BOJIOCHA0XKEHHS U BOJAOOTBEICHUS B HEPAOOTOCIIOCOOHOM COCTOSIHUU B CBSI3H C TIPOBE-
JICHUEM TEXHUYECKOTO OOCTYKMBaHHUS U PEMOHTOB 3a pacCMaTPHBACMBIH MEPHO,T FKCILIyaTa-
1 [5].

DKOHOMHYECKHE TIOKa3aTe)IM XapaKTePU3YIOT 3aTPaThl TPY/Aa U JICHEKHBIX CPEACTB Ha
OCYIIIECTBIICHHE MEPOIPUITHH, CBSI3aHHBIX C TEXHUYECKUM OOCITY>KUBAaHUEM U PEMOHTOM.

EnuHuYHBIE MOKa3aTeNd XapaKTePU3YIOT Kakoe-THOO0 OJHO CBOMCTBO WIIM CTOPOHY
PEMOHTOIIPUTOTHOCTH [2].

OcHOBHbBIE TOKA3aTEJIU PEMOHTONPUTOTHOCTH

OcHOBHBIE TMOKa3aTeId PEMOHTONPUTOTHOCTH JIODKHBI 3371aBaThCsl B TEXHUYECKOM
3a/laHuU Ha MPOCKTHUPOBAHUE U OIEHUBATHLCS MPH Pa3padOTKe KOHCTPYKIIUU U U3TOTOBICHUU
ceTell U COOPYKEHHH BOJIOCHA0KEHHSI W BOJOOTBEJICHHUS, B MPOIECCE UX MCIBITAHUNA U JKC-
MJTyaTaluu.

Hcxonst u3 TUTIOB KOHCTPYKTHUBHBIX JJIEMEHTOB, 00OPYIOBAaHUS U arperatoB CHUCTEM
BOJIOCHAOKEHUSI W BOJOOTBENCHUS, XapaKTepa BBIMOJHICMBIX OTACIBHBIMUA YYaCTKaMU
byHKIMA 1 Apyrux GakTopoB, OCHOBHOE BHUMaHHE NP OMPECICHUH COCTaBa MoKa3areen
PEMOHTONPUTOTHOCTH U UX OICHKE HANO YACNATH MOKa3aTelsiM COOCTBEHHO PEMOHTOIPHU-
TOJTHOCTH, TEXHOJOTUYHOCTH TIPH TEXHHUYECKOM OOCITY)KHBAHUH W MPHU PEMOHTE WM pa3Jiny-
HBIM COYETaHHUSIM THX TpeX nmokaszareneii [10].

IToka3aTenu cOOCTBEHHO PEMOHTONPUTOAHOCTH

K uucny nokazareneit COOCTBEHHO PEMOHTOIPUTOHOCTA OTHOCSTCSI KaK ONEPAaTUBHBIE
MIOKa3aTell — eAMHIYHbBIC (CpeiHee BpeMsi BOCCTAHOBJICHHS, BEPOSTHOCTh BOCCTAHOBIICHHUS B
3aIaHHOC BpPEMs, HHTCHCHUBHOCTH BOCCTaHOBJIeHI/HI), TaK W 3KOHOMHUYCCKHC ITIOKa3aTCIn
(cpennue U ynenbHBIC 3aTPaThl TPYIA U JCHEKHBIX CPEJCTB Ha TEXHUYECKOE 0OCITYy)KUBAHUE
u peMoHT). Cro1a e OTHOCATCS KOMILJICKCHBIC TOKa3aTeNId HAJACKHOCTH 3TO KOA(PPHUIHMECHT
TOTOBHOCTU U KOO(PGUIMEHT TEXHHUECKOTO UCTIOIb30BaHUSI.

Cpennee BpemMsi BOCCTAaHOBJICHUSI |, — 3TO MaTEeMaTHYECKOE OXKUJAHUE BPEMEHHU BOC-

8

CTaHOBJIEHUSI paOOTOCIIOCOOHOTO COCTOSTHUSI 00BEKTA TOCIIe 0TKa3a U omnpeaensercs mo ¢hop-
myse [7]:

To=2t 1)

rae t, —BpeMs yCTpaHEHHs i-To 0TKa3a, M — KOJIMYECTBO OTKAa30B, HAOIIOAaeMbIX B ITPOLIEC-

C€ UCHBITAaHUM UIIN OKCIUTyaTaluu.
BepOHTHOCTB BOCCTAHOBJICHHA — BEPOATHOCTH TOI'O, YTO BPEMA BOCCTAHOBJICHUA 00b-

eKkTa OyJeT MeHbIE BPEMEHH, T.€. HE IPEBBICUT 3aJaHHOro P, (t) = P(tg < t) , rne t —3aman-

HOE BpEMs BOCCTaHOBJICHHS.
BeposTHOCTE BOCCTaHOBIIEHUSI KOHCTPYKLUI ceTell U coopyxeHuil cucreM BK B 3anan-
HBIIf MOMEHT BpeMeHu t Beramcisiercs mo ¢popmyie [7]:
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t
P(t)=]f,(r)dr. )
0
CraTucTuveckoe 3HaYCHUE BEPOSTHOCTH BOCCTAHOBJICHHUS OTPEEINsIeTcs o hopMylie
[7]
n (t+At
P(t) =1—M : 3)
N, (t +At)

rae N (t+At) — uyncno ycrpoiicTB, He BOCCTAHOBJIEHHBIX 3a MPOMEKYTOK BpeMeHH OT t 10
6

t+At; N, (t +At) — o0I1ee Yuciio YCTPOMCTB, TMOJUIEKANIUX BOCCTAHOBICHUIO 32 TOT K€
WHTEPBaJl BPEMCHH.

I‘IEICTO B Ka4UCCTBC ITOKA3aTCJIsd peMOHTOHpI/IFO,Z[HOCTI/I I/ICHO.HB?;yeTCSI HNHTCHCUBHOCTbH
BOCCTAHOBJIEHUS ,u(t), KOTOpasi XapaKTepH3yeT BEPOSITHOCTh BOCCTAHOBJICHHS pabOTOCIIO-
COOHOCTH 3JIEMEHTOB CHCTEMbI BOJJOCHA0KCHHS W BOJOOTBEICHHUS B CJAMHHILY BPEMEHH, TIPH
YCJ'IOBI/II/I, YTO A0 3TOI'0O MOMCHTA BpeMeHI/I BOCCTAHOBJICHUEC HEC HpOH?;OH.UIO.

IIpy u3BECTHBIX 3aKOHAX PACIpPEIEICHUS BPEMEHU BOCCTAHOBIICHUS 3HAYCHUE ,u(t)

omnpenensercs 1mo gpopmye [7]:
f
’u(t) = & (%)

rae F, (t) — GyHKIUS pacipeieleHus] BpeMEHU BOCCTaHOBIICHHUS.

[To cTaTHCTHYECKHM JTaHHBIM 3HAYE€HHE WHTEHCHBHOCTH BOCCTAHOBJIEHHS OTPEIeIIs-
etcs o popmyae [7]:

oy _ M (t+AtL)
N(O‘jﬂﬁﬁf’ ©)

rae At — paccMaTpuBaeMblil IPOMEXYTOK BpEMEHH, M, (t +At) — YUCJI0 BOCCTAHOBJIICHUH B

uHTepBaie oT t mo t+At, n (t) — 9ucio He BOCCTAaHOBICHHBIX YCTPOMCTB Ha MOMEHT Bpe-

MeHu .

JIiisl OLIEHKU OINEepaTUBHOM CTOPOHBI PEMOHTONPHUIOIHOCTH, KPOME MPUBEIECHHBIX IO-
Ka3aTelel, UCIONIb3YIOTCS TAaKKe KOMILJIEKCHBIE IOKa3aTesld, HauboJsiee IIMPOKOE PacIpo-
CTpaHEHHE CpPeld KOTOPBIX, MOJYyYHIN KO3((UIHEHT TOTOBHOCTH U KOI()(HULIUEHT TeXHHYe-
ckoro ucnons3zoanus. Koaddumuent rorosaoctu K, — BEpPOSTHOCT TOTO, YTO U3AENHE OY-

JeT paboTOCIOCOOHO B MPOM3BOJILHO BHIOPAHHBI MOMEHT BPEMEHH, KPOME IEPHUOIOB BpE-
MEHH BBIITOJIHEHHS IJIAHOBOTO TEXHUYECKOTO 00CTyXKuBaHus [5].

B cranmonapHoM (YCTaHOBHBIIEMCSI) PEKUME SKCIUTyaTalliK U TIPH JTF00OM BHJIE 3aKO0-
Ha pacrpeje/icHuss BpeMEHH paboThl MEXy OTKa3aMHd M BPEMEHH BOCCTAHOBIICHHS KO3 u-
IIUEHT TOTOBHOCTH ompeaesseTcs mo Gopmyie [5]:

K= , (6)
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rae 7 —HapaboTka Ha OTKa3.
Buz 310l XapaKkTeprCTUKHU MTOKA3bIBACT, YTO HAZAECKHOCTh CHCTEM BOJOCHAOKEHUS U BO-
JOOTBEJICHUS ABJISIETCS (PYHKIMEH HE TOJIBKO X 0€30TKa3HOCTH, HO U PEMOHTOIPUTOTHOCTH.
Jlpyroii BakKHOH XapaKTEPUCTHUKOW PEMOHTONPHUTOAHOCTU SBIAETCS KOI(PPUIHEHT
TEXHHUYECKOT0 MCIOIb30BaHus K, , KOTOPBII MPEICTaBIsIeT COO0 OTHOIIEHHE BPEMEHH pa-

OOTBI CHCTEMBI 32 HEKOTOPBIN MEPHOJ SKCIUTyaTallud K CyMME 3TOTO BpeMEHH paboThl U Bpe-
MEHH BCEX IPOCTOEB, BHI3BAHHBIX YCTPAHEHHEM OTKA30B, TEXHHYECKUM OOCITY)KMBAHUEM U
pPEMOHTaMH 3a TOT ke mepuo [9].

KoadduumeHnT TeXHUYeCKOro UCIOIb30BaHus OnpeaessieTcs no popmyse:

K, = = : 7
o @)

P pem + tT (% 6

rae t, — cymmapHas HapabOTKa H3Jeiusi B PAacCMarpuBaeMblil IIPOMEKYTOK BPEMEHH,

t,.. T, — COOTBETCTBEHHO CyMMapHOE BpeMs, 3aTPAYeHHOEC Ha PEMOHT, TEXHHYECKOe 00-

CIy’)KHBaHUE U BOCCTAHOBJIEHHE 3a TOT )K€ TIEPHO]] BPEMCHHU.

K 4uciny 5KOHOMHYECKHMX IOKa3aTele pPEMOHTONPHUTOTHOCTH, SBIISIONIMXCS KOM-
IUIEKCHBIMU [ 7], OTHOCSTCS:

— CpeIHHE 3aTpaThl JEHEKHBIX CPEJICTB Ha TEXHHUECKOE 00CTY)KUBAHHE U PEMOHTHI —

CTOuP ;
— CpE€AHUEC 3aTPaThl Tpyaa HAa TCXHUYCCKOC 06CJ'Iy}KI/IBaHI/IC H PCMOHTDBI — TT TOuP ;

— CYMMapHBbIC 3aTpaThbl ACHCKHBIX CPECACTB HA TCXHUYCCKOC O6CJ'Iy>KI/IBaHI/I€ U PEMOHT
- C :

— CyMMapHBbI€ 3aTPaThl TPYy/a Ha TEXHUUECKOE 0OCITy)KUBAHUE U PEMOHT — T 5 ;

— YACIBHBIC 3aTPaThl CPEACTB HA TCXHUYCCKOC 06CJ'Iy>KI/IBaHI/IC " pEMOHT — CZD,

— yZeTbHBIE 3aTpaThl TPy/Ja Ha TEXHUUECKOE 00CITYy)KUBaHUE U PEMOHT — TTD’z .

B 3aBucuMocTH OT penraeMoil 3a/1auu 3TH MOKa3aTeNd MOTYT ObITh MCIOJIb30BAHBI U
JUISL OLIEHKH TOJIBKO IpuciiocoOsneHHocT cucteMmbl BK k TexHnyeckomy 00CTyKUBaHUIO WU
K PEMOHTY.

Cpeanue 3aTpatrhbl IEHEKHBIX CPEJICTB U TPyAa HAa TEXHUYECKOE OOCIyXKMBaHHE U pe-
MOHT OINPEACIAIOTCS 10 3aBUCUMOCTSIM, aHAJIOTUYHBIM JUIsI CPEAHETO BPEMEHU BOCCTAHOBIIE-
HUSL.

3aBUCUMOCTBH JJISl OTIPEICJICHUS] CYMMapHBIX 3aTpaT Ha TEXHUYECKOE 00CITyKUBAHHUE U
PEMOHT pacCMOTPUM Ha MpUMeEpe 3aTpaT Tpyaa. B atom ciiydae

Ko k,
TT,Z = Z nTOi |:TT,TOi + Z npi |:TT,peMi ’ (8)
i=1 i=1

rae k,, u kp — YUCJI0 BUJOB TEXHUYECKOTO OOCTY)KUBAHUS U PEMOHTA, YCTAHOBJICHHBIX JIJIS
paccMaTpuBaeMoro Buja KOHCTPYKLMH CHCTEM; Ny M N, — YHCIO0 o0CTy>)KUBaHUN U PEMOH-
TOB PacCMaTPUBAEMOTO BUJIA 3a TIEpHoJ oKcruryarauuu t,; 7, u T I peni — CPENHSISA TPY 10~

€MKOCTb OOCITyXKMBaHUS U PEMOHTA. 3HaueHuss N u 7', ONPENeNsIOTCS PacueTHBIM IIyTEM U

IO CTaTUCTHUYCCKHUM NAaHHBIM.
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VY nenbHbIE 3aTpaThl TPyAa ONPEENIIOTCs 110 hopMmyIe:

T
TD - T, ’ 9
B ©)

rae S — CpPOK IKCIUTyaTallud KOHCTPYKIIUH CHCTEM BOJOCHAOKEHUS M BOJOOTBEACHHUS B TO-
Jlax WM eIMHHUIAX HapaOOTKHU 3a pacCMAaTPUBAEMBbIi EPUO]] IKCILTyaTaluu t, .

[Toka3aTenu TEXHOJIOTHYHOCTH KOHCTPYKIIMH CHCTEM BOJOCHAOXEHHUS U BOJOOTBEIE-
HUs IIpu O6CJIy)KI/IBaHI/II/I OIIPCACIIAIOT 3aTpaTbl BPEMCHH, Tpyda U JCHCIKHBIX CPCACTB Ha €€
TEXHHYECKOE 00CITY)KHBAHUE B MTPOIIECCE IKCILTyaTaIuu [2].

Haubonee pacnpocTpaHeHHBIMU TIOKA3aTENSIMU TEXHOJOTMYHOCTU TPU OOCITYKHBa-
HUUN ABJISIFOTCA OIICPATUBHBIC IMoKa3aTciiu. CpCaHCC BpCMA MPOBCACHUA | -I'0O BUJa TCXHUYC-
CKOT'0 00CTY)KUBaHHsI, U BEPOSITHOCTh MPOBEACHHUS TEXHHUECKOTO OOCTYy)KUBAHHUS | -TO BUIa B
3aJJaHHOE BpPEMsl; YKOHOMHUECKUE MOKAa3aTeIU. CPEIHsSA, CyMMapHas W yJelibHas TPYIAO0eM-
KOCTh TEXHUYECKOTO OOCITYXKMBAHUS U CPEIHSASA, CyYMMapHasi U yJelibHast CTOMMOCTb TeXHHYE-
ckoro oociyxuBanus [3].

CpenHee BpeMs TIPOBEJICHUS | -TO BHJIa TEXHHUUYECKOTO OOCTY)KMBAHUS OMPEICIISICTCS
1o Gopmylie, aHaJIOrHYHOM (hopMysie M OIEHKU CPEHEr0 BPEeMEHH BOCCTAHOBIICHHS KOH-
CTPYKILUN CUCTEM BOJOCHA0KEHUS U BOJIOOTBEICHUS:

Tr5 =M [tTOi] = TtTOi [ (1) dt, (10)

rae t,, — ciaydaiiHOoe BpeMs TeXHHYECKOro obcmyxuBaHus |-ro Buma; f,, (t) — IUIOTHOCTb

BEPOSTHOCTH BPEMEHH TEXHHYECKOTO 00CITyKHBaHHSI.
BeposTHOCTD MPOBECHUSI TEXHHYECKOTO OOCTY)KUBAHUS | -TO BHJA B 3aJJaHHOE BPEMSs
orpenensercs 1mno Gopmyoie:

Pron (1) = [ o (1)t (1)

Cpennss TpynoeMkocts 1, U cpefssas crouMocts C,, TEXHMYECKOrO OOCIy)KHBa-

HHS | -TO BHJA ONPEACISIOTCS MO aHATOTHYHBIM (hopMyiaaM. CTaTHCTHYECKUE WX 3HAYCHHUS
OIpeIeTsoTCs 10 popMyinam (Ha MpuMepe TPYIAOEMKOCTH)

Iy
T = (12)

TOi T,70i,j *
i j=l

CyMMapHas TpyI0eMKOCTh TEXHHYECKOTO OOCTY>KMBaHHUS BCEX BHJIOB 3a MEPHO]T IKCILTya-
Tanuu t, paBHa:

Kro
TT,TO,Z = Z nTOi |:TT,TOi ) (13)
i=1

VY aenbHas TPyAOEMKOCTh TEXHUYECKOTO OOCTYKHBaHUS OINpPeNesieTcsl U3 COOTHOIIe-
HUS
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-
TTDEo,z = T’TSOZ . (14)

IIo aHaIOrUYHBIM 3aBUCUMOCTSIM OIPCACIIAOTCA 3HAYCHUA CTO 5 C'EO 5.

ITokazaren TeXHOJIOTHYHOCTH KOHCTPYKTHBHBIX 3JI€MEHTOB CHCTEM BOJOCHa0Ke-
HHS ¥ BOAOOTBE/ICHNS IIPU PEMOHTe

OTH MoKazaTesn OTHOCATCS Kak K CCTeMaM BOJIOCHA0)KEHUS U BOJOOTBEJIEHUS B Iie-
JIOM, TaK ¥ K €€ COCTaBHBbIM YaCTSIM.

[Toka3zarensiMu TEXHOJOTHYHOCTH IIPU PEMOHTE SBJISIOTCS:

a) oTepaTUBHbBIC TIOKA3ATENN: CPEAHEe BpeMsi peMOHTa | -ro Buga T’

pemi !

BEPOSITHOCTh
NPOBEICHUS PEMOHTA | -0 BU/a B 3aJaHHOE BPEMsI PpeMi (t) X

0) PKOHOMHYECKHE IIOKA3aTeNN. CPEeHIs TPYyAOEMKOCTh PEMOHTa i-ro Buma 1,

,pemi

Cpeanssa CTOUMOCTb PEMOHTA i -ro Buaa C

pemi !

CyMMapHasl TpyJOeMKOCTb I, . - W CyMMapHas

,pem

CTOMMOCTb pECMOHTA Cpawz ; yAaciibHad TPyAOCMKOCTb TTEEzaw,Z " yACJIbHAasA CTOUMOCTb PEMOHTA
m
Cpe,MZ )

Jlia onpenencHus 3HaYEHUM THX II0KA3aTeNIed MCIOJIb3YHOTCS 3aBUCUMOCTH, aHAIOIUY-
HbIE IPUHATHIM JUTS TTOKa3aTeNel TEXHUYECKOro 00CITyKUBAHHUS.

JlonoJiHUTe/IbHbIE TIOKA3aTeJ I PEMOHTONPUT OTHOCTH

JlomoyHUTENbHBIE MTOKA3aTeNH MO3BOJIAIOT O0Jiee MOTHO OXapaKTepH30BaTh KaK KO-
HOMHUYECKYIO, TaK U ONEPATUBHYIO CTOPOHBI PEMOHTONPUTOAHOCTH, a TAK)KE HCIOJIH30BAThH
UX Kak yIpaBisieMble IIepeMEHHBIE ITPH 00eCTIeYeHUU CBOMCTBAa PEMOHTOIPUTOHOCTH.

[TpuMeHeHre TOTOHUTENBHBIX MTOKa3aTelei MO3BOISET MPOBOIUTS [1]:

— TEXHUKO-KOHOMUYECKHI aHaIn3 KOHCTPYKIIMU Ha BCEX ATAlax ee CO3JaHMus;

— OIICHKY MPUCIIOCOOIEHHOCTH KOHCTPYKIIMIA CeTel U COOPYKEHU BOJOCHAOKECHUS U
BOJIOOTBEJICHUS K IPUHITON CUCTEME TEXHHUECKOTO OOCTYKMBAHUS U PEMOHTA,

— OILICHKY BJIMSIHUSL OTIENIbHBIX CBOMCTB KOHCTPYKIIMM M BHEIIHUX (DaKTOpPOB Ha pe-
MOHTOIIPUTOJTHOCTh CHCTEM BOAOCHA0KEHHUSI M BOJOOTBEICHHS;

— IOCTPOEHHE MAaTEeMaTHYeCKOH MOJIEIH NJIsl yINpaBiCHHs CBOMCTBOM PEMOHTOIPH-
TOJHOCTH.

B 3aBucuMOCTH OT THIIa KOHCTPYKLIMU CUCTEM BOJOCHAO0KEHUS U BOJAOOTBEICHUS U CO-
CTaBa BIUAIOIUX (PAKTOPOB, MEHSETCS COCTaB JOMOJHUTENBHBIX MOKa3zaTeleld peMOHTONpH-
rogHocTu. PaccMoTpuM 0IMH U3 MpUMeEpOB KiaccuUKAIMK JOMOTHUTEIbHBIX MTOKa3aTeNei:

1. IlepBas rpynma nokasatesei, xapakTepu3yer o0I11ee COBEPIICHCTBO KOHCTPYKIHH —
3]1eCh UMEETCS B BHUJly HE TOJIBKO COBEPIICHCTBO KOHCTPYKIIMHM KaK OObEKTa 3KCIUTyaTalluH,
oOCITy’)KMBaHUS U PEMOHTa, HO U Kak oObeKkTa mpou3BojacTBa. K 3Toii rpymnme nokasarenen
OTHOCSATCS: KOA(DUITUEHT MPUMEHSIEMOCTH KOHCTPYKTHBHBIX JIEMEHTOB,; KO3(PHUIIMEHT YHU-
¢ukanuy (MOKa3bIBaeT, Kakasi 4YacTh U3 MCIOJIb30BAHHBIX B MU3/CIHHU JIETAICH SBISECTCS YHU-
GHUIMPOBaHHOM); KOAPOHUIUECHT KOHCTPYKTHBHOM MPEEMCTBEHHOCTH; KOI()(UIMEHT B3aMMO-
3aMEeHSeMOCTH; KO3(p(PUIIMEHT KPaTHOCTH TEXHUYECKOTO OOCIY)XKMBAHUS U CPOKOB CIYXKOBI
KOHCTPYKTUBHBIX 3JIEMEHTOB; KOO(PPHUIIMEHT KPaTHOCTU CPOKOB CITYKOBI 2JIEMEHTOB.

2. Bropas rpynma mokaszaTeliei, XapakTepu3yeT MPEeuMYIIECTBEHHO MPHUCIOCOOIeH-
HOCTb KOHCTPYKLIMHM MalIMH K TEXHUYECKOMY OOCITYXKMBaHUIO U peMOHTY. K Takum mokasa-
TEJIIM OTHOCSITCS, B TIEPBYIO O4Yepe/ib, MOKA3aTEeNU JOCTYITHOCTH, JIESTKOCHEMHOCTH U KOHTPO-
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JenpurongHocTy. Bo3MoXkHBI [1Ba crioco0a yCTaHOBJICHHSI ITOKa3aTeNlel OLEeHKH KOHTPOJIEIPU-
rogHocTH. IlepBeiM ciocoOOM ycTaHaBIMBAIOT HEKOTOPHIE KOMIUIEKCHBIE MTOKa3aTelH, OXBa-
THIBAIOIIME PA3JIMYHBIE CTOPOHBI ATOrO CBOMCTBA. B KauecTBe Takux MmokazaTeneid MOTYT HC-
MOJIb30BaThCA KOAPPUITUEHTHI: OOIIe KOHTPOJICPUTOTHOCTH; KOIPPUIUEHT MPUCTIOCO0-
JICHHOCTH KOHCTPYKIIMU K |-METOay KOHTpOJs (BH3yallbHO, C IPUMEHEHHEM TEXHUYECKUX
CPEJICTB BCTPOCHHOTO WJIM CEPBUCHOTO KOHTPOJIS | T. I1.); KO3(DMHUIIEHT KOHTPOJIESTIPUTOTHO-
CTH; KOI(PHUIMEHT AOCTYMHOCTH; KOI(P(PUIMEHT JIETKOChEMHOCTH arperaroB U KOHCTPYKTHUB-
HBIX JIEMEHTOB.

3. Tperbs rpymnma mokasareledl, XxapakTepu3yeT MPEUMYIIECTBEHHO COBEPIIECHCTBO
KOHCTPYKIUHU C TOUKHU 3pEHUS €€ MPUCIOCOOIECHHOCTH K IPUMEHEHHUIO MPOTrPECCUBHBIX Opra-
HU3AIIMOHHO-TEXHUYECKUX (POPM M METOJOB TEXHHMUYECKOTO OOCTY)KMBaHUS W peMoHTa. Hau-
0ojiee pacrpoCcTpaHEHHBIMHU MOKA3aTeNsIMU TPEThEl TPYMIbl SBISIIOTCS: KO3()PHUIIMEHT BOC-
CTaHOBJICHUS pecypca IpU PeMOHTE; KO3 PUIIMEHT NPUMEHIEMOCTH i-ro BuJa peMoHTa (pe-
MOHT PETrYJIMPOBKOM, PEMOHT 3aMECHOM U T.]I1.).

PaccMoTpeHHbIe TpyIIbI JOMOJIHUTENbHBIX NTOKA3aTeNel U UX COCTAaB HE MCUEPIIBIBAIOT
BCET0 MHOTO00pasus MmoKa3aTesiel 3THX IPyIil. B 3aBUCUMOCTH OT 0COOEHHOCTEH CUCTEM BO-
JOCHAOXEeHUS M BOJOOTBEACHHS M YCIOBUI MX SKCIUTyaTallid, COCTaB IOKa3aTeled U HX
KJ1acCU(UKALKA MOTYT U3MEHSTHCS.

BoiBoabl. BeiOOp cocraBa mokazaTeneil peMOHTOIPUTOTHOCTH KOHCTPYKTUBHBIX dJie-
MEHTOB CHCTEM BOJOCHAOKEHUSI M BOJOOTBEICHHUS, YCTAHOBIICHNE UX KOJIUYECTBEHHBIX 3HA-
YEeHUH, KaK MPaBHUIIO, TPEACTABISICT COO0H CIOXKHYIO TEXHHUKO-IDKOHOMHUYECKYIO 3a7ady. DTH
TPYAHOCTH OOYCIIOBICHBI KOMIUICKCHBIM XapaKTepOM pEIIaeMOi 3a1aud, a TakKe OOJBIINM
pa3HoOOpa3reM BBIMTOTHICMbIX MAalTMHAMU (DYHKIUH, pE)KUMOB WX HCIIOJIb30BAHMSI, YCIOBHMA
OKCIUTyaTallil U PEMOHTA, Pa3HOOOpa3HeM XapaKTePUCTHUK, IPUMEHSIEMbIX JJIsi OICHKU d(-
(EKTUBHOCTH MCIONB30BaHUsA. He MeHee BaKHOE BIMSIHAE Ha pPEIICHHE BOIPOCA OKa3bIBaeT
OKCTPEMATbHBIA XapaKTep 3agadd. B 3ToM ciydae moka3aTelid PeMOHTONPUTOTHOCTH pac-
CMAaTPUBAIOTCS WM B BUJIE MTApPAMETPOB ONTHUMHU3AIMHK (IIEJICBOM (YHKIIMHU), WK KaK OTPaHH-
4yeHusl. B CBs3M C 3TUM, IIPU ONIPEIEIICHUH TTOKa3aTellell PEMOHTOIIPUTOTHOCTH U HAJIE)KHOCTH
KOHCTPYKTHBHBIX 3JIEMEHTOB, 000PY/IOBaHUS U arperaroB CUCTEM BOJIOCHAOKEHHS M BOJIOOT-
BEJICHHSI, HEOOXOIUM KOMILJICKCHBIA, MHOTOCTOPOHHHI TOIXOJ, TMO3BOJSIONIMIA OLIEHUTh U
IPEAYCMOTPETh BCE (PAKTOPBI IKCIUTYaTAllMH PA3IMYHBIX CUCTEM BOJIOCHAOKEHUS U BOJOOT-
BeZicHHs. B manmpHeimux pabortax Oymyt Ooliee MeTalbHO PaccMOTPEHBI (aKTOPHI, OMpejie-
JISIFOIIME JTOTIOJTHUTENBHBIC TTOKA3aTeNId PEMOHTOIPUTOHOCTH U HAJICKHOCTH CHUCTEM BOJIO-
CHA0XXEHUS U BOJJOOTBEICHUSI.
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VJIK 628.1-2
Cames E.L

KPUTEPII BABOPY CKJIAJY TOKA3HUKIB PEMOHTOITPUJIATHOCTI
CUCTEM BOJOIIOCTOYAHHA TA BOAOBIABEJTEHHSA

VY crarTi po3rsiHYTI Kiacudikaliisi 1 OCHOBHI IMOKa3HUKH PEMOHTONPUIATHOCTI KOHC-
TPYKTHUBHHUX €JIEMEHTIB, YCTaTKYBaHHs 1 arperaTiB CUCTEM BOJOIOCTAYaHHS 1 BOJOBIIBEICH-
HS1, HaBeJIeH1 PO3paxyHKH OCHOBHMX MOKA3HHKIB 1 KOe(Ili€EHTH TEXHIYHOTO BUKOPHCTAHHS, a
TaKOX BU3HAYEHI JI0JIaTKOBI MMOKA3HUKH 1 KOE(IIIEHTH PEMOHTONPUIATHOCTI.

Sdliev ELI.

SELECTION CRITERION OF THE MAINTAINABILITY INDICATORS
COMPOSITION OF THE WATER SUPPLY AND SANITATION SYSTEMS

This article discusses the classification and main indicators of the maintainability of the
structural elements of the equipment and components of systems of water supply and sanita-
tion, calculations of key indicators and ratios technical usage, and aso identified additional
indicators and factors of maintainability.
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