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BBenenue

B B0O10X0341ICTBEHHOM KOMILUIEKCE CTPaHbl BAXKHOE MECTO 3aHMMAalOT BO-
JOXO035IUCTBEHHbIE OOBEKThl U THUAPOTEXHUYECKUE COOPYKEHUS, HAXOMSIIUECS
B BeJleHnu MuHcenbxo3a Poccun.

[To nanaeiM MenmnopatuBHoro Kangactpa, oOmiee KOJIUYECTBO THAPOTEX-
HUYECKUX COOPYXKEHUN Ha MEIMOPATUBHBIX CUCTEMAax M OTIEIbHO Pacroiio-
KEHHBIX THIPOTEXHUYECKUX COOpYKEeHUH cocrtaBigeT 1 muH 918 ThIC. WIT.,
B TOM umciie Ha ['occucremax — 282 ThIC. MIT., U3 HUX B (peaepaibHONU COOCT-
BEHHOCTH — 58 ThIC. IWIT., B COOCTBEHHOCTH CYOBeKTOB Denepanuu —
224 teic. wT. KonnyecTBO OTAENBHO PACTIONOKEHHBIX THAPOTEXHUYECKUX CO-
opykenuit coctapngeT 10 % ot ux uncna. B coorBercTBumM ¢ BogHoii cTpateru-
ell, o0ecreueHne HaJeKHOCTU U 0€30MaCHOCTH SIBIISIETCS OCHOBHOM ITPOOIEeMOi,
OTHOCSIIIENCS K SKCIUTYaTUPYIOIIUMCS COOPYKEHUSIM.

K Hacrosimiemy BpeMeHU CPOK SKCIUTyaTaluu OOJBIIMHCTBA COOPYKEHUN
coctasisget oT 30 1o 50 u Oosee €T, KOTOPBIH ABISETCS MPEACIbHBIM JJI TaKO-
ro Kjacca coopyxkeHuil. Beuay miautenbHoro cpoka padotsl, MHOrHe u3 ['TC
TpeOyIOT PEKOHCTPYKIMH, PEMOHTA WK MojiepHu3anuu. [lo npenBapuTeabHbIM
OLICHKaM, 00111ee KOJTMYECTBO TAKUX THIPOTEXHUUYECKUX COOPYKEHHUI COCTABIIS-
et 6onee 60 %.

[Ipu >TOM NMOTEHIMAIBHO OMACHBIX HANIOPHBIX COOPY>KEHUU HACUUTHIBA-
ercs 250 coopyxenui. B ux umcne: 44 Bomoxpanunuma (oObemoM Oornee
10 mmr M), 105 (06bem or 1 mo 10 muu M) u 101 mpyn (o6bem MeHee
1 MutH M).

Kpome Toro, B Benennun MuHcenbxo3a Poccun Haxonutces 2,2 ThIC. €.
PETYIHUPYIOLUIUX TUAPOY3IOB, 3,3 THIC. €. 3ALIUTHBIX COOPYKEHUN, MEXKPETHO-
HaJbHbIE BOJHBIE TPAKThI, OOECIEUMBAIOIINE CEIHCKOXO3SIICTBEHHOE BOJIO-
CHA0’KeHHE MHOTUX HACEJICHHBIX MyHKTOB.

[Io TeXHUYECKOMY COCTOSIHUIO 3TH COOPYKCHHS OLIEHHUBAIOTCA Kak

HC BIIOJIHC YIOOBJICTBOPUTCIIBHBIC W HCYIOBJICTBOPUTCIIBHBIC (aBapHﬁH]’:;Ie).



[To 6e3omacnoctu ['TC xapakTepu3yroTcsi HEYIOBIETBOPUTEIbHBIM U OMACHBIM
(kpuTHUECKHM) YpOBHEM Oe3omnacHocTH [ 1-4].

Tonpko mo HOxxnomy u CeBepo-KaBkazckomy (enepanbHbIM OKpyram
oco60 noreHuanbHo onacHeiX ['TC HacuuThiBaeTcs 135 coopyxeHuil.

Takoe TexHuueckoe cocrosinue u ypoeHb Oe3onacHoctu ['TC saBnsercs
CJIEJICTBUEM HEYIOBJIETBOPUTEIbHON OpPTraHU3allMd CUCTEMbl UX TEXHMYECKOU
AKCILTyaTalluK, KOTOPOE BKJIIOYAET CIEAYIOIIKME BUIBI PabOT: TEXHUYECKUH OC-
MOTp U HabmoneHue 3a coctosgaueM ['TC, Texunueckoe o0cIyXKMBaHUE KOHCT-
pYKIUi U 000pyJ0BaHUs, CBOEBPEMEHHbIE TEKYIIIME PEMOHTHI (TUIAaHOBBIE U He-
MJIAHOBBIE), CBOEBPEMEHHbBIE KATUTAIbHBIE PEMOHTHI.

CoBpemMeHHass HOPMAaTHBHO-TEXHUYECKas JOKyMEHTalus [0 MpaBUiIaM
skcrryarauuu ycrapena («I[IpaBuna skcIlyaTallud METUOPATUBHBIX CHCTEM
1 OTAeNnbHO pacnonoxeHHbIX ['TCy» neiictByroT ¢ 1998 rona, octanbHass HOpma-
TUBHO-TEXHHUYECKasi 0asza BBINMYIIEHA Topas3fo paHee) U TpeOyeT OOHOBICHHUS
U niepepadoTKu.

CymiecTByroniye npaBuiia Mo 3KCIuTyaTalliy U MPOBEJACHUI0 MOHUTOPUHTA
HE OTBEYAIOT COBPEMEHHBIM TPEeOOBAaHUSAM, HE TMO3BOJSIOT OLICHUTH KOJUYECT-
BEHHO TEXHHYECKOE COCTOSIHUE, YPOBEHb HKCILTyaTallMOHHOM 0€30MacHOCTH
I'TC. B atom 3akitodaercs OCHOBHAs Mpo0JieMa CYIIECTBYIOMIEH CUCTEMBI DKC-
wryatauuu ['TC, 6e3 pemeHus KOTOpoi MOBBIIICHUE HAIEKHOCTH U O€301acHo-
cti ['TC MenuopaTuBHOT0 Ha3HAYEHUSI HE MPEACTaBIAECTCS BO3MOXKHBIM. OHa-
KO OIpE/IeJICHHbIE 1Iarkd B ’TOM HalpaBJICHUU J€Jal0TCs Ha OCHOBE BHOBbB IPH-
HaToro ¢enepanbHoro 3akoHa Ne 184-D3 «O TeXHUYECKOM peryiIupoBa-
HUW» [5], KOTOPBIN MpeanosjaraeT BBeJACHUE HOBOW CHUCTEMbI CTaHIApPTU3ALMU
Ha OCHOBE TEXHUYECKUX PErJaMEHTOB, CBOJOB IMpaBWJ, CTAaHAAPTOB OpraHu3a-
IUU. DT JTOKYMEHTHI HA OCHOBE NMPUHIHUIIA T0OPOBOJIBLHOTO MPUMEHEHUS OYAyT
yCTaHABJIMBATh:

- KOMIIJIEKC TEXHUYECKUX, OPraHU3aMOHHBIX U X03SIICTBEHHBIX TpeOoBa-
HUM, 00ecTeunBalOINX COJEP)KaHWE B UCIPABHOM M 0O€30MaCHOM COCTOSIHHUU
oTAeNbHO pactnonoxeHubix ['TC;

- BBIIIOJIHCHUC THUAPOTCXHUYCCKUMH COOPYKCHUAMU TCXHOJIIOTHYCCKUX
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3a/1a4 (UX TOTPEOUTEIbCKOM IIEHHOCTH );

- popMBbI U c1OCOOBI OLIEHKH TEXHMYECKOTO COCTOSIHUSI U YpOBHs 0e30-
nacHoctu ['TC.

CBonbl IpaBUJI SIBJISIIOTCS COCTABHOM YacThIO HAMOHAIBHOW CHCTEMBI
crangaptuzanuu Poccuiickoit denepanuu [6, 7] U HOTKHBI OBITH HAIPABIICHBI
Ha TMOBBIIIEHHE Ha/e)KHOCTH U O6e3onacHOCTH I'TC u ocHOBBIBaTHCS Ha COBpe-
MEHHBIX JOCTH)KEHUAX HAYKH, TEXHUKH U TEXHOJIOTMU 3KCIUTyaTauuu. be3 BbI-
MOJIHEHUS 3TUX TpeOOBaHUM Mepexo]] K 00yiee HU3KOM CTYNEeHH CTaHIapTU3ALNH
MIPEACTABIISECTCS HEBO3MOKHBIM.

Kaxnoe ['TC nomxHo o0naaaTh HAy4HO OOOCHOBAHHBIMH JKCILTyaTalld-
OHHBIMH KauyeCTBaMU:

- COOTBETCTBOBATh HAa3HAUYECHHIO IO pazMepaM, UHKEHEPHOMY 000pyno-
BaHUIO, MPOIMYCKHOW CHOCOOHOCTBIO, BBINOJHEHUIO 3alllMTHBIX (DYHKIUH,
T.€. YIOBJIETBOPATH (PYHKIIMOHAIBLHBIM TPeOOBaHUSAM;

- o0nagate TpeOyeMol MPOYHOCTHIO, YCTOMYMBOCTHIO, HAACKHOCTHIO
(KOMIUIEKCHOE CBOMCTBO, OIpPEAENIIeMOEe CIEAYIOIIMMHU MOKa3aTeasiMu: 0e30T-
Ka3HOCTBIO, JIOJITOBEYHOCTHIO, PEMOHTONPUTOJHOCTBIO M COXPaHIEMOCTHIO),
T.€. YIOBJIETBOPSATh TEXHUUYECKUM TPEOOBaHUSM;

- ObITh YKOHOMHMYHBIMHU TPHU HKCILTyaTallH, T.€. YAOBIETBOPSATH IKOHO-
MUYECKUM TPEOOBAHUSIM;

- OTBEYATh KOJOTMUYECKUM U ICTETHUECKUM TPEeOOBAHUSIM.

Hapymienue uinm oTcyTcTBUE XOTSI OBl OJTHOTO M3 MapaMeTPOB, BXOSIIUX
B 3TU TpeOOBaHUs, CHIXKAET MOTPEOUTENbCKYIO IEHHOCTh COOPYXEHUS, MOBbI-
IaeT PUCK aBapuu IPHU SKCIUTyaTallUH, CHUKAET YPOBEHb €r0 HAJIEKHOCTH U
0€30MacHOCTH.

s addextuBHOro ucnoiabzoBanust I'TC oHu 10KHBI ObITH BCEr/la B MC-
npaBHOM cocTosgHuU. [Iponeccel, cBsi3anHble ¢ noaaep:xanveM ['TC B ucnpaBHOM
coctosiHuM [8-12], oOecrieuynBaroTCs TEXHUYECKUM OOCTY>KHUBAaHUEM M PEMOHTOM
(TOuP) win TexHUYecKOM IKCIUTyaTtanue. TexHuueckoe oOCITyKMBaHUE U pe-
MoHT I'TC npencrasisieT coO0i HeMpepbIBHBIN TUHAMUYECKUH TpoOIece, pealu-

3410 KOMIUICKCA OPraHHU3allHOHHBIX U TCXHUYCCKUX MCP IO HAA30PY (MOHI/ITO-
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PUHTY), TEXHHUYECKOMY OOCIY)XMBAaHUIO, YXOJy M BCEM BHJAaM PEMOHTA.
JI71st MOAIEPKKK UX B UCIIPABHOM COCTOSIHMM, TOAHBIM K HCIIOJIB30BaHUIO, B Te-
YeHHUE 33JJaHHOTO CPOKa CIIyKObI 00ecTeunBaeTCsl CIIyK00M IKCILTyaTaI|H.

HccnenoBaHus MU HAJEKHOCTH THAPOTEXHUYECKUX COOPYKEHHIM MeEHo-
PaTUBHOTO Ha3HAUYEHUsI 3aHUMAJIUCh MHOTHE yueHble. [lepenoBbIMuU Hcciea0Ba-
HUSMHU B ATON 00JacCTH MOXXHO CUUTATh IEIbIM paj (PyHIaMeHTaIbHBIX padboT
akan. L. E. Mupuxynaser (1974, 1981, 1985). Im eme B Hauvane 70-X rogoB
BIIEPBBIC 3aJI0KEHBI OCHOBBI Teopuu HajaexxHocTn ['TC MenmopaTuBHOTO Ha3HA-
YeHUs, KOTOphIe Oa3UPYIOTCS HAa TEOPUU BEPOATHOCTEH, TECOPUU CIIydalHBIX
MIPOIIECCOB U 0OOIIIEH TEOPUHU HAJIC)KHOCTU TEXHUUECKUX CUCTEM.

JlanpHelee pa3BUTHE METOJIBI OIIEHKH HAJEKHOCTU THAPOTEXHUYECKUX
COOpY)XKCHUN METUOPATUBHOIO Ha3HaYeHUs nojyuwiud B Tpyaax B. C. AntyHu-
Ha, T. A. Anuesa, B. JI. bounapenko, B. A. Bonocyxuna, E. JI. ['ansmuna,
B. M. Jlarxepa, 1. A. Honrymesa, II. B. NBanosa, JI. H. KaprBenumsuiu,
T. Il. Kamapunoii, I1. 1. Kosanenko, A. B. Konranosa, 0. M. Kocuuenko,
A. A. KopmukoBa, II. A. Muxeea, 1. . Haymenko, M. @. Hartanpuyka,
B. JI. Onbrapenko, FO. JI. IlonskoBa, C. C. CaBBareeBa, B. A. CoJHBIIIKOBA,
H. 1. Xpucanosa, B. H. lllegpuna, B. JI. llIxyps! u gp.

B Hacrosimiee BpeMsi MoydeHbl 3HAUUTENbHBIE Pe3yJIbTaThl IO OIIEHKE Ha-
JEKHOCTH PA3UYHBIX YacTeld W 3JIEMEHTOB COOPYXKEHUM, pa3paboTaHbl OCHOB-
HbIE KPUTEPHUH HAJIC)KHOCTH BOJIOXO3SUCTBEHHBIX CUCTEM U THIAPOCOOPYKEHHIA.

Pacuer, npoextupoBanue u coznanue ['TC ¢ mo3unuu Teopun HaACKHO-
cTH, kak mpaBwio, BkiodaeT (L. E. Mupixynasa, 1985): onpenenenue tpedo-
BaHMi K HajexxHOCTH ['TC ¢ TeXHUYECKMX U SKOHOMUYECKUX TMO3UIUHI; pa3pa-
00TKYy U 000CHOBAaHUE €IUHUYHBIX U KOMIJIEKCHBIX KOJIMYECTBEHHBIX M KaueCT-
BEHHBIX TOKa3aTesael HaJeKHOCTH, YCTAHOBIICHHE ONTUMAJIbHBIX IKCIUTyaTallH-
OHHBIX PEXHUMOB JJISl JIOCTHIXKEHMs 3aJIaHHON HAJIe)KHOCTH, co3faHue 3pdek-
THUBHBIX CUCTEeM cOopa, aHaiu3a U 0000IIEHUS PA3IUYHBIX BUAOB MH(OPMAIIUH
0 HAJIEKHOCTU 00BEKTA B YCIOBHUAX IKCIUTyaTaIlMU; ONpeIeIeHUE KOTUIECTBEH-
HBIX TOKa3aTesield, pa3paboTKy METOJ0B 00OOIICHHS PE3yJIbTaTOB UCIBITAHUM

Ha HaICKHOCTH OOBEKTOB M €TO 9JICMCHTOB, BCPOATHOCTHO-CTATUCTHUYCCKOC
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M3y4YE€HUE 3aKOHOMEPHOCTE BO3HMKHOBEHHUS U PA3BUTHUSl OTKA30B, METOJIOB UX
OoOHapyXeHHUs, YCTPAHECHHS U MPOTHO3UPOBAHUS; IOCTPOCHUE U MIPOBEPKY aeK-
BAaTHOCTH PeabHBIM YCIOBUSIM MoJjiefiel HauOoJiee YacThIX 0TKa30B; 000CHOBA-
HUE CUCTEMBbI PAIMOHAIBHBIX METOAOB TEXHUYECKOW NUArHOCTUKU COCTOSIHUS
00bEKTa, a TaKKe CIOCOOOB OTHICKAHUS €ro HEUCIIPABHOCTEH, UCCIIEIOBaHUE
CBSI3M MEX]y TOKa3aTeJsIMU HaJIe)KHOCTHU, SKOHOMHUYHOCTH U d(PGHEKTUBHOCTH
000CHOBaHME CHOCOOOB TOBBIIICHUS HAJIC)KHOCTH OOBEKTOB MPHU UX MPOCKTH-
POBAaHUU W CO3/IaHUM; U3YUCHUE BIUSHUS HAJCKHOCTH Ha 3PHEKTUBHOCTH IKC-
TTyaTaluu 00BEKTOB; pa3paboTKy palliOHAIBHBIX METOJI0B MPO(UIAKTHYECKUX
paboT MpHu SKCIUTyaTaIuu.

IlepeuncineHHbIl KpYT 3a/1a4, KOTOPbIM BO3HUKAET MPHU OLICHKE HAJI€KHO-
CTU JIOOBIX TEXHUYECKUX CHUCTEM W OCOOCHHO TaKHUX CIIOXKHBIX CHCTEM,
KakK TUIPOTEXHUYECKHE COOPYKEHHUSI MEIMOPATUBHOTO HA3HAYEHUSI U CPEACTB
JUIsl aBTOMATU3AI[MU YIIPaBICHUSI BOAOPACIPEICTICHUEM, CBUIETEILCTBYET O HE-
00XOMMOCTHU JTaJIbHEUIIIET0 BCECTOPOHHETO HU3YUYEHHUS pPa3JIMYHBIX aCIEKTOB
PaboTOCTIOCOOHOCTH ITUX CUCTEM.

B nmanHOM aHanmuTHyeckoM 0030pe paccMaTpPUBAIOTCS METOJbI OICHKU
AKCIUTyaTallHOHHON HAJEXKHOCTU THUIAPOTEXHUUYECKHUX COOPYXKEHHH Meauopa-
TUBHOTO Ha3zHaueHus. [IpUBOMASITCS MyTHU TMOBBIIIECHUS WX HAJICKHOCTH U 0€30-
MacHOCTH.

B paGote 000011eHbI KaKk pe3yiabTaThl paHee W3BECTHBIX HCCIIEIOBaHUN
JIPYTUX aBTOPOB, TaK U COOCTBEHHBIC MCCJICJIOBAHUS, BBHIIOJIHEHHBIE HA TPOTS-
KEeHUU mocieaHux asaauartu et corpygaukamu OI'HY «PocHUUIIM». Pac-
CMOTpPEHHUE OTACIBHBIX IJIaB COCTABICHO Ha OCHOBAHUM HATYPHBIX HAOJIOACHUN
o otkazam ['TC MennopaTUBHOr0 Ha3HAYCHMUS.

[lenpt0 HAYYHOT'O aHAIUTHUECKOTO 0030pa sBisieTCs 0000IIeHHE Teope-
TUYECKUX MPEANOCHIIOK U MPAKTUUECKOTO OIBbITA TPOEKTUPOBAHUS, CTPOUTEIb-
ctBa M 3kciutyaraiuu ['TC MennopaTUBHOTO Ha3HAYEHUS C LEJIbIO MOBBIIICHUS

WX HAOEKHOCTU U OE30ITaCHOCTH.



1 AHa/1M3 HOPMATHBHO-TEXHHUYECKON JOKYMEHTALNH,
3aKOHOAATEJbHOU 0a3bl, METOAMYECKOH M TEXHUYECKOM JIUTEPATYyPbI
B o0siactu 3kcnnyaranun I'TC MemopaTHBHOr0 Ha3HAYECHHUA

[Ipu skcryatauuu ['TC mennopaTUBHOTO Ha3HAYEHUS HCIONB3YETCS
cienyroias nmpaBosas 6aza: OeaepanbHbiil 3aK0H OT 10 stHBaps 1996 r. Ne 4-D3
«O wMenmuopanuu 3emenby; DenepanbHblii 3akoH oT 27 gekabps 2002 r.
Ne 184-®3 «O TexHHueckoM peryiupoBaHumny; denepanbHblil 3aK0H OT 21 Hro-
as 19971 Ne 117-@3 «O 6e30macHOCTH TUIPOTEXHUYECKUX COOPYKEHUI;
®enepanbublii 3akoH oT 30 nexadps 2009 r. Ne 384-03 «Texuuueckuit perna-
MEHT 0 Oe30macHoCTH 37aHuii u coopyxenuiin; TOCT 19185-73 I'mapoTexHuka.
OcHoBHble TTOHATHA. Tepmunbl u onpenenenus [13-15].

['unpoTexHuYecKue COOPYKEHHUS — OCHOBHBIE RJIEMEHTHI JIF0OOH Menno-
paTuBHOI cucteMbl. C UX MOMOIIBIO AKKYMYJIUPYETCs U OIaeTCs BOJIA Ha OpO-
CUTEJIbHYI0 CHCTEMY, OOecrieuMBaeTCsl €€ 3aJlaHHbI HKCIUTyaTallMOHHBIN pe-
’KUM: BOJIONOJIaya U BOJOpACIIpPEACIICHHEe, BOJIOPETYIMPOBAHNE, OTBO M3IUII-
KOB BOJIbl, COTIPSI)KEHUE BOJIOBOAOB PA3IUYHON KOHCTPYKIMHU U T.1. B cooTBeT-
ctBuu ¢ denepaibHbIM 3aKOHOM «O METHOpALMH 3€MENb», K HUM OTHOCSATCSA
MHKXEHEPHbIE COOPYKEHUS U YCTPOMCTBA, OOECIEUMBAIOIIME PEryIupOBaHUE,
MOJIbEM, T0/1auy, paclpeesieHue BObl MOTPEOUTEISIM, OTBOJ] BOJBI C TOMOIIBIO
MEJMOPATUBHBIX CHUCTEM, 3allUTY MOYB OT BOJHOM 3PO3HH, MPOTHBOCENIEBYIO,
MIPOTUBOIABOKOBYIO U MPOTHUBOOIOI3HEBYIO 3aUTy. K TakuM coopyKeHUusm
OTHOCSITCS:  BOJI03a0OpHBIE THAPOY3JbI, THAPOTEXHUYECKHE COOPYKEHUS
[0 TPAHCIIOPTUPOBKE, PETYIUPOBAHUIO U COPOCY BOJIbI, HACOCHBIE CTAHIINH, Ma-
JIbI€ BOJIOXPAHWIININA U MPYIbl, THAPOTEXHUYECKUE COOPYKEHHS 3alUThI Tep-
puTOpUil 1 0OBEKTOB.

B ocHOBy pa3paboTKu HOBBIX HOPMATHBHO-METOAMYECKHX JOKYMEHTOB
JI0JKHA OBITh TIOJIOYKEHA HAJIEKHOCTh MX dKCIuTyataruu [ 16-20].

Hapnexunocts ['TC nomkHa paccmaTpuBaThCs HE TOJBKO B 3aBUCHUMOCTH
OT €ro MPOYHOCTH M YCTOMYMBOCTH, HO TAKKE C TOYKHU 3PEHHUS BO3ZMOXKHOCTH
MOJJIEP)KUBATh B TEUEHHE BCETO CPOKA CIY>KOBI, MPEAYCMOTPEHHOTO ISl 3TOT'O

COOPYIKCHUA, YCJIOBI/Iﬁ JIIA HOpMaHBHOﬁ OKCILTyaTalluu. be3onmacHOCTh 3KC-
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IJTyaTalid — OJHO W3 BaXHBIX TPEOOBAHUMN, MPEABIBISIEMBIX K COOPYKEHUIO.
OnHako pacyeThl KpUTEPHEB OE30MaCHOCTH M HAJIKHOCTU CTPOUTEIBHBIX KOH-
CTPYKIIUU OCTAIOTCS MOKA CHEU(PUISCKUMU U HE PErIaMEHTUPYIOTCSI HOpMaMHU
CHull

OcHoBHbIE (paKTOPHI, BIUAIONIME HA HAJECKHYIO pabOTy OTACIBHBIX JJie-
MeHToB U ['TC B 11e710M, MOT'YT OBITH YCIIOBHO Pa3OUThI HA TP OCHOBHBIE IPYTI-
TIbI: IPOEKTHBIE, CTPOUTEINIBHBIE U AKCIUTyaTallMoHHbIE. Clyyau NposIBICHUS Jie-
(EeKTOB KOHCTPYKIIMH U JaXKe aBapuil COOPYKECHHUH, yYHThIBA€MbIE TEINEPh
B HanboJiee pa3BUTHIX CTpaHAX MHUpPA, NMOKA3bIBAIOT, YTO HAMOOJIbIIIEEC 3HAUCHUE
JUIS. HAJeKHOM paboThl COOPYKEHUH HMMEET BBICOKOE KaueCTBO MPOM3BOCTBA
pa6ot no crpoutenscTBy ['TC. B Tabnuie 1 mpeacTaBieHbl JaHHBIE IO CIyYasM
aBapyil 3HAYUTENIbHBIX MOBPEXKACHUN COOPYKEHUM B PoccuM M MpUYMHBI HU3-

KOU HAAEKHOCTH.

Tadoauuna 1 — Jlannbie mo ciayvyasaMm 3HauuTeaAbHbIX aBapuil I'TC

[TpyuumHBl HU3KOW HAJIEKHOCTH: Uwucno aBapuii 1 1eEKTOB COOPYKEHHH, Yo
[IpoexTnpoBanus 13
CrpourenncTBa 69
DKCIuTyaTaluu 18

AHanu3 AaHHBIX TaOJUIBI MOKA3bIBAET, YTO HAMOOJBIIEE YUCIO aBapui
1 1e(EeKTOB MPOUCXOJUT OT KauecTBa pabOT U KayecTBa MCIOJIb3YEMbIX MaTe-
pHATIOB U KOHCTPYKLHI IIPU CTPOUTEIBCTBE.

UccnenoBannbie  oredecTBeHHbIMU  ydyeHbiMu  (LI. E. Mupnxynaga,
B. H. Wenpun, 0. M. Kocuuenko, A. B. Konranos u 1ip.) npu4nHbl MOSBICHUS
ne(eKTOB COOPYKEHUI M CHUKEHUS UX HAJIEKHOCTU B MPOLECCe MPOEKTUPOBa-
HUS, BO3BEJCHMS M DKCIUTyaTallMM TO3BOJISIOT yKa3aTh OCHOBHbBIE (DAKTOPHI,
BIIUSIIOIIME HA HAIEKHOCTh coopyxenuii [4, 16-19]:

- HEIOCTATOYHBIN YYET KOHKPETHBIX YCIOBUM MPOWU3BOACTBEHHOW CPEAbI
Y DKCIUTYyaTallUOHHBIX (DAKTOPOB MIPH MPOEKTUPOBAHUU;

- OTCYTCTBHE IKCIIEPUMEHTAIBHBIX JAHHBIX O (DAKTUUYECKUX TeMIax U3HO-
ca M JIEUCTBUTENBHBIX (DPU3UKO-MEXaHUUYECKUX CBOWCTBAX HEKOTOPHIX CTPOM-

TCJIBbHBIX MATCPHUAJIOB B IICPHUOJ IKCIUTyaTallUH,
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- HU3KUM MPOU3BOJICTBEHHBIN YPOBEHb KOHTPOJSI KAa4eCTBA ChIPbSl U Ma-
TEpUAJIOB, MOCTYNAIOUIMX Ha 3aBOJIbl CTPOUTEIBHOM HWHAYCTPUHU, HAPYLICHUE
peKUMa U3rOTOBJICHUS U3IEIIHIA;

- OTCYTCTBHUE HaJJIEXKAIIEro aBTOPCKOTO HaJ30pa 3a KA4eCTBOM IMPOU3-
BOJICTBa padoT;

- HApYIICHUE TEXHUYECKUX YCIOBUH NpPHU MPOU3BOACTBE CTPOUTEIBHBIX
pabor;

- OTCTYIUJIEHUE OT MPOEKTHBIX PEIICHU;

- OTKJIOHEHHME WA HENpaBUJIbHAST YCTAHOBKA 3JIEMEHTOB MPU MOHTAXE,
HEKaYE€CTBEHHOE BBITIOJTHEHHUE CTHIKOB, OTCYTCTBUE MOHTAXKHBIX CBA3EH;

- HECOOJII0ICHNUE TEXHUYECKUX YCIIOBHM MPOM3BOJCTBA PabOT B 3UMHEE
BpeMS;

- KOppo3usl METAITMYECKUX JIeTale M MeTajljla CTHIKOB, OOpa3oBaHUeE
TPEIIUH B KEJIE300€TOHHBIX 3JIeMEHTax (0COOCHHO MJii OOBEKTOB, KOTOPBIC
JI0JITO€ BpEMS HAXOJAWIUCH B PSATY HE3ABEPIICHHBIX);

- OTCYTCTBUE JIOJKHOW CHUCTEMBI MJIAHOBO-NPEIYNPEIUTEIBHBIX PEMOH-
TOB 3KCIUTYaTUPYEMOTO COOPYKEHHUS;

- BO3pacT COOPYKEHUs, OOIBIINE U3HOCH OCHOBHBIX KOHCTPYKIIUNA;

- HApYILICHWE MPABUII SKCILTyaTalluu.

Heo6x0auMo oTMETUTD, YTO PE3yIbTaThl UCCIASIOBAHUN HAJIEKHOCTH CO-
OpPY>KEHUI HE MO3BOJISIIOT BBIIBUTH OCHOBHBIE 3aKOHOMEPHOCTH JJIsl TIPOTHO3U-
POBaHMS JIOJITOBEYHOCTH COOpPYKEeHUI. OCHOBOM COBPEMEHHON TEOPUU HAECK-
HOCTH SIBJISICTCS] CTATUCTUYECKUIN TOAXO0J K U3YUEHUIO TaKUX COOBITUH, KaK OT-
Ka3 ¥ BOCCTAaHOBJICHHUE.

[IpobGnema parmoHaIbHON SKCIUTyaTallUd COOPYXKEHUS SIBJISIETCS OJHOU
13 BOXHEHIIMX MpoOJieM AKCIUTyaTUpYIOMKX opranuzanuid. [lomnepkanue co-
OpY>KE€HHMSI B MCIIPABHOM COCTOSIHUM W MPUTOJHOM JIJI1 UCTOJIb30BaHUS MX IO
HA3HAYEHUIO SIBJISICTCS OCHOBHOM 3a/1aueil HKCILTyaTallMOHHBIX ciyk0 [20, 21].

BaxHOCTB, CII0)KHOCTb M aKTYyaJbHOCTh TEXHUYECKOM 3kcIutyatauu ['TC

3aKJII0YacTCA B CJICAYIOIUX €C 0COOEHHOCTSX:
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- OCYILECTBIISIETCA BECbMa JIUTEIBHOE BpeMs (110 CPAaBHEHHUIO C MPOEKTH-
pOBaHMEM U BO3BEACHHEM), — JNECATKH M COTHHU JIET, — YTO TpeOyeT YeTKOro
MpeIBUACHUS EPCTIEKTUBBI U MPEEMCTBEHHOCTH IKCILTYaTaIlIMOHHON CITYXKObI;

- IMEET YHUKAJIbHBIM XapakTep € MEPUOJUYHOCTBIO Pa3IUYHBIX MEPO-
NPUATUANA OT 3-X 10 6-TH JIeT U1 TEKyIero peMoHnTa u 30 JIeT 111 KauTajabHOIO
PEMOHTA, YTO YCIOXKHSET IUIAHUPOBAHKUE U TPOU3BOICTBO PadoT;

- HOCHUT (B YaCTHOCTH, PEMOHT) YacTO CIy4aiHbIi BEPOSTHOCTHBIN Xapak-
Tep MO MecTy, 00beMY M BPEMEHU BBINOJIHEHUSI padOT, UTO 3aTPYAHSIET UX IJ1a-
HUPOBaHHE; TPeOYET OT PYKOBOAUTENEH U UCTIOTHUTENIEH OrepaTUBHON KOPpPEK-
TUPOBKU TJIAHOB BBINOJIHEHUS! PEMOHTHBIX padoT;

- 3aTparuBaeT MHTEPECHl BCETO HACEJICHUs WM €ro 4acTH, T.€. HOCUT CO-
LUAaJIbHBIN XapaKTep;

- CBsi3aHa ¢ OOJBIIMMHU 3aTpPaTaMH CPEJCTB, YBEIUUYMBAIOIIUMHUCS C TeYe-
HUEM BPEMEHH, YTO OOYCIOBJIEHO MOCTOSHHBIM (PU3UUECKUM U3HOCOM, TpeOyeT
MIPUBJICUCHUS BCE HOBBIX CHJI M CPEJACTB ISl OCYUIECTBICHUSI TEXHUYECKOTO 00-
ciyxuBanus u pemonta (TOuP);

- 1711 0000 OTBETCTBEHHBIX OOBEKTOB (MH)KEHEPHBIEC 3aIUTHBIE COOPY-
KEHUS, BOA03a00PHI U T.[.), OTIMYAIOIIUXCSA KECTKOW CUCTEMOM MPOPUITAKTUKH
M3HOCA, UCKJIIOYAIOIIEH BBIXOJ UX U3 CTpOs, TpeOyeTCcsl yMEHHE 3apaHee pac-
CUMTBIBATh M3HOC M TUIAHUPOBATh NPOdHUIIaKTHUECKUE pabOThl IO MECTY, 00be-
My M BpeMEHH, IpeajiaraTh palnuroHajibHble (3(QQPEeKTUBHBIE) TEXHUUYECKUE pe-
[IEHUS] UX TPOU3BOJICTBA, BOBpPEMsl 0OecrneunBaTh MaTepraliaMi U TPYJOBBIMU
pecypcamu.

Kaxnoe coopyxeHue BO3BOAUTCSA [Ji BBIIOJHEHUS OINPEAEIECHHBIX
(GYHKUMN U TO3TOMY JIOJKHO 00J1a71aTh 3aIaHHBIMU SKCIUTyaTal[MOHHBIMH Kaye-
ctBamu. 1IlMpokoe MOHATHE «CTPOUTEIBCTBO» BKIIOYAET B ce0s MPOEKTHPOBa-
HUE, BO3BEJCHUE, TEXHUYECKOE OOCIYKMBAHHME, PEMOHT U PEKOHCTPYKLHUIO.
Kaxxmomy U3 3TUX 3TanoB NpuUCyIl CBOM KPyT 3a7a4, HO BCE OHH UMEIOT OOIIYIO
1enb — o0ecrneyeHne HOPMaTUBHBIX 3HAYEHUHN MapaMeTpOB HKCILUTYyaTallMOHHBIX

kadectB (IIDK). Pemienwe »TUX 3amauy Ha KakJAOM JTale B3aUMOCBSI3aHO:
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KaK 3alPOEKTUPOBAHO U IOCTPOCHO COOPYKEHHUE, TAKOBHI YCIOBHS U MPOOIEMBI
€ro sKcIUTyaranuu. B cBoio odepe/p, ONBIT UCIOJIb30BAHUS U COJEPKAHUS TO-
ctpoeHHbiX ['TC, a Takke ONBIT UX AKCILTyaTallMd JOJKHBI 00s3aTeIbHO U3Y-
YaThCsl U aHAJM3UPOBATHCS AJII COBEPLICHCTBOBAHUS MPOEKTUPOBAHUS, CTPOU-
TEJIbCTBA M JKCIuTyaTauuu cosnaBaembix ['TC. B3auMocBA3b M NPEEMCTBEH-
HOCTb M@Ky MPOEKTUPOBAHUEM, BO3BEJCHUEM U TEXHUUYECKON IKCILTyaTalei
MEJIMOPATUBHBIX COOPYKEHUU OCYIIECTBISIETCS Oyarojaps mnapaMerpaMm dKc-
rryataunoHHbIX kadecTB (I19K), koTopblie 3amokeHbl B cTaHAApTax, Ha OCHO-
BaHHUM KOTOPBIX pazpadarbiBaeTcs (ObUT pa3paboTaH) MPOEKT COOPYKEHUN U Ma-
TepuaIn3ytoTcs (ObUTH MaTepruaIn30BaHbl) B X0/I€ CTPOUTENIbCTBA.

[TapameTpbl 3KCIUTyaTallMOHHBIX KAa4eCTB — 3TO HAYYHO OOOCHOBAaHHBIE
3HAUEHHUs TMapaMETPOB, OMNPEICISIONINEe HAJACKHOCTh PaOdOThI COOPYKEHUU U
0e30MacHOCTb MPHU YCIOBHUH BBIMOJHEHUS padOT MO MX TEXHHUYECKOMY OOCHy-
xuBaHuI0 U peMoHTy. [I19K noapasnenstores Ha 2 rpynnsl: | rpynmna xapakre-
pu3yeT PU3NKO-TEXHUYECKUE MapaMeTphbl COOPYKEHHH, T.€. TEXHUYECKUE Kaye-
ctBa; Il — TexHonOruvYeckue napameTpsbl, T.e. PyHKIMOHAIbHOE Ha3HAYEHHE.

OCHOBHBIMHM PYKOBOJSAILIMMHU TOKYMEHTAMH IPU SKCIUTyaTallii MEIHopa-
TUBHBIX COOPY>KEHUN TOJKHBI OBITh CTAHIAPThl OPraHU3alui MO HKCILTyaTalluu
M, KOHKPETHO JUIsl KaKJIOTO COOPYKEHHs, MHCTPYKIUU IO dKciutyaTanuu. Jls
KQKJOTO COOpPYKEHUSl JODKEH OBITh ONpenesieH NepeueHb KOHTPOJIUPYEMBIX
JUArHOCTUYECKUX KPUTEPUEB HAAECKHOCTU (0€30MaCHOCTH), UX KOJIMYECTBEH-
HbI€ 3HAYCHUS U YPOBEHb PUCKa aBapHil.

CtpykTypa Ciy)O0bl 3KCIUTyaTallud JOJIKHA O0OECleYUuBaTh yCIOBUS BbI-
MOJIHEHUS COOPYKCHUSIMU ONTUMAJIBHBIX TEXHOJIOTMYECKUX (DYHKIIMH, HaJexk-
HOCTb X PaOOThl U HOPMAJIbHBIN YPOBEHb 0€30MaCHOCTH.

B cootBercTBUM ¢ (eaepanbHbiM 3akoHOM 117-03 «O 0Ge3omacHOCTH
TUIPOTEXHUYECKUX coopyxkeHui» [14], obecnieuenue 6e3omnacuoctu ['TC ocy-
HIECTBIISIETCS] HA OCHOBAHUU CJEAYIOIIUX OOLIUX TPEOOBAHMIA:

- obecrnieyeHre JOMYCTUMOTO YPOBHS pHUCKA aBapuil TUAPOTEXHUYECKUX

COOPYKECHUH;
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- IPeJICTaBJICHUE JeKJIapaly O€30MaCHOCTH TUIPOTEXHUYECKUX COOPY-
YKCHMH;

- TOJbKHA OBITh HEMPEPHIBHOCTD IKCIUTyaTallid COOPYKEHUM;

- JIOJIKHBI TIOCTOSIHHO OCYIIECTBIISATHCS MEPONPUATHS O 00ECIICUCHHIO
0€30IaCHOCTH COOPYKEHU;

- IOJOKHBI OBITH YCTAHOBJICHBI KPUTEPUU HX O€30MACHOCTH, OCHAII[CHUE
COOPY)XCHUH TEXHUYECKUMH CPEJCTBAMH I MOCTOSHHOTO KOHTPOJS HX CO-
CTOSIHHSI;

- clIy’k0a JKCIUTyaTallud JO0JKHA OBITh YKOMIUIEKTOBaHAa pPaOOTHUKAMU
HE0OX0TMMOH KBaTH(PUKAIIHH;

- OTBETCTBEHHOCTh CIY)XOBI JKCILTyaTalluu 3a JeucTBus (0e3aeicTBuUs),
KOTOpBIC TIOBJEKJIM 3a COOOM CHIDKEHHE O€30MacCHOCTH HHUXKE JIOMYCTUMOIO
YPOBHS;

- IOJHKHO OBITH JOCTaTOYHOE (PMHAHCUPOBAHUE MEPOIPUATHI 1O 0OecIie-
YeHUI0 0€30MaCHOCTH COOPYKEHUI;

- o0ecreueHre COBPEMEHHOM OpraHM3alluil CHUCTEMbl TEXHHUYECKOTO 00-
cinyxuBanus u pemonta (TOuP).

OCHOBHBIMH TIPUYMHAMH aBapUU SIBJISIOTCS: HEYIOBICTBOPUTEIBHOE TEX-
HUYECKOE COCTOSIHUE COOPYKCHUH M HU3KUM YPOBEHb IKCIUTyaTaluu, Ae(EKThI
MpU CTPOUTEILCTBE, HEIMpaBUIbHAS OIEHKAa pPa3MEpPOB I1aBOJKOB, OIIUOKH
Mpu poekTupoBanun. Hepenko mpuyumHON aBapuil CTAaHOBUIIOCH IPEeHEOpEkKe-
HUE BIIJICIbIIaMU COOPYKCHHH MPUHIIMIIAMHU TPUOPUTETHOTO (PUHAHCUPOBAHHMSI
MEpONPUATUI, HANPABICHHBIX Ha o0ecreueHrue 0e30MacHOCTH TMPHU dKCILTyaTa-
nuu 'TC. Ha MHOTHX 00BEKTaxX BO3POC PUCK aBapHil B CBS3M C MOTEpei coOCT-
BEHHHKA, UJIM UMEIOIIUX HECOCTOSITEILHOTO COOCTBEHHUKA (0aHKpOTA).

VYBenuuenue konuuecta apapuil ['TC u 3HaunTeNnbHO BO3pOCHIasl BEPO-
STHOCTh aBapUU OTCUECTBCHHBIX HAMOPHBIX THAPOTCXHHUYECKUX COOPYKCHHM
TpeOYIOT pa3pabOTKH MeXaHW3Ma MOJIydeHHss 0OOCHOBAHHBIX OIIEHOK U KpHUTe-

pHUCB 0e30IMacCHOCTH TaKUX OOBEKTOB C YUCTOM BCEH COBOKYITHOCTHU COILIUAJTIBHO-
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HKOHOMHYECKHUX (PAaKTOPOB, B TOM YHCIIE, BEPOSATHOCTH U MOCIEICTBUI BO3MOXK-
HBIX aBapHil.

TpebGoBanusi kK HEOOXOAMMOCTH TMPOBEACHUSI aHAIM3a PHUCKAa aBapuil Co-
Jep>KaTcs B CAECAYIOIMX OCHOBOMNOJIAralOIINX JOKYMEHTaX:

- ®enepanbubiit 3akoH OT 21 uronst 1997 r. Ne 117-03 «O 6e3onacHOCTH
TUAPOTEXHUYECKUX COOPYKEHUI» [14];

- [ToctanoBnenue IlpaButensctBa P® oT 16 oxTsi6ps 1997 r. Ne 1320
«O0 opranuzanuy rocyJapcTBEHHOTO HaJ30pa 3a 0€30MacHOCThIO TUAPOTEXHU-
YECKHUX COOPYKECHUIN»;

- [TocranoBnenue IlpaBurensctBa PO ot 23 mas 1998 r. Ne 490 «O mno-
psaake (opmupoBanus U BeieHUs: Poccuiickoro perucrpa ruApOTEXHHUYECKUX
COOPYKEHUIN;

- [loctanoBnenue IlpaBurenbctBa P® ot 06 HosiOpst 1998 r. Ne 1303
«O0 yrBepxkaenun [lonoxeHus: o qeKIapupoBaHUd O€30MaCHOCTH TUAPOTEXHU-
YECKHUX COOPYKEHUIN.

CoBpemenHbie Poccuiickue HOpMaTUBHBIE JOKYMEHTHI 10 TUAPOTEXHUYE-
ckoMy npoekTupoBanuto u ctpoutenbeTBy (CHullel, CII, CH u np.) He matot
OTBETa Ha BONPOCHI, CBSI3aHHBIC C OIICHKOW pucka aBapuil. Heobxoauma paspa-
00TKa COOTBETCTBYIOIIMX JIONOJHEHUH M METOAMK 1O OCHOBHBIM KpPUTEPHUSIM
HAJISKHOCTU M O€30IaCHOCTH C Y4E€TOM TpeOOBaHUI MEXKIYHAPOJHBIX HOPM.
[Ipu 3TOM B MOJIHOM Mepe AOJKHBI YUYUTHIBATHCS PErHMOHATIBHBIE OCOOEHHOCTH

Y WCIIOJIh30BAaThCSA OTEYECTBEHHBIC HAYUHbBIC IOCTHIKEHUS.
2 CocTaBHbBIE YACTH U 0CO0eHHOCTH cucTeMbl dkcIuryaTamuu I'TC

TexHuueckass 3KCIUTyaTalusi COOPYKEHUN (TEXHUYECKOe OOCTy>KHBaHHE
U PEMOHT) — 3TO Hay4yHO OOOCHOBaHHBIN KOMIUIEKC TEXHUYECKHUX MEp U pe-
MOHTHBIX MPOIIECCOB MO MECTy, BpEMEHU M 00beMy paboT, HampaBIIEHHBIX
Ha MOAJEPKAHUE B HUX SKCIUTYaTAIMOHHBIX KaueCTB Ha 3aJJTaHHOM YPOBHE B Te-
YEeHHE HE MEHEE YCTAHOBJIEHHOI'O CPOKA CIIYXKOBI.

9KCHJIyaTaLII/IOHHBIC KadcCTBa COOpY)KCHI/Iﬁ ONpCACIIOT Cro HAOCK-
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HOCTb. I3BECTHO, YTO TEXHUYECKOE COCTOSIHUE COOPYXKEHUN OLIEHHWBAETCS Iy-
TEM MPOBEJEHUS IKCIUTYyaTal[MOHHBIX HAOIIOAEHNH, 00CcIe0BaHni U onpeaerne-
HUSl IEUCTBUTENIBHBIX MapaMeTpoB dKciutyaTamoHHbIx kadecTB (II9K). Cpas-
HUBas JCHCTBUTEIbHBIC TAPAMETPhI SKCIUTyaTAllMOHHBIX KA4eCTB, PUCK aBapHH,
C HOPMAaTHBHBIMH, ompenemnsercs (U3NUEeCKUil HM3HOC M TEXHUYECKas HaIexK-
HOCTb COOPY’KEHHUH, T.€. TEXHUUECKOE COCTOSIHHE, U MPUHUMAIOTCS COOTBETCT-
BYIOLIUE PEILICHUS.

Ecnmn neiictBurenbHblie 3HaueHus 110K u 3Hauenus pucka aBapuil HE OT-
BEYAIOT HOPMATUBHBIM TPeOOBaHUSAM, TO 3TO CBUAETEIBCTBYET O MOBBIIICHHOM
OMACHOCTU BO3HMKHOBEHUSI aBapUUHBIX cuTyauui. JlanbHeias sKkcityaTanus
COOPY)KEHUH B MPOEKTHOM PEXKHUME IO YCIOBHUSIM PUCKA aBapuil U 3HAYCHUSIM
[19K HepomycTuMa U JOHKHA OCYILIECTBIATHCS B pexuMe, 00ecleuynBaroieM
0e3o0macHy0 UX paboTy. DKCIUTyaTallUI0 COOPYKEHUI OpraHu3yeT JKCILIyaTa-
LIMOHHAs CIyk0a 00beKTa, U OCYLIECTBIISIIOT €€ IKCIIyaTalluOHHBIE U PEMOHT-
HO-BOCCTAHOBUTEJIbHBIE TPYMIbL. 3a/1ada HKCILTyaTallMOHHON CIIyObl U TPy,
KQ)KJIOTO UX PYKOBOJUTENS U UCTIOTHUTENS — MOAJIEPKUBATh COOPYKEHUS B UC-
MPaBHOM COCTOSIHMM, IPUTOTHOM JIJISl UCTIOIB30BaHUA M0 HazHaueHu 0. Ciayxoa
HKCIUTyaTalluM, OTBEYAIOLasi 32 COXPAHHOCTb COOPYKEHUH, OJDKHA 00J1aJaTh
JOCTaTOYHBIMHU SKCIUTYaTallAOHHBIMU 3HAHUSIMU U HABBIKAMHU.

OO6mumii nepeyeHb KOHTPOJIUPYEMBIX TEXHOJOTMYECKUX U TEXHUYECKUX
IIOKa3aTeliel COOPYKEHHUU IPHU IKCIUTYaTALUK CJICTYFOIHIA:

- TU/IPABIMUYECKUE TIOKA3aTeNN: pacxo (IIPOIMyCKHAasl CIOCOOHOCTD), TU/-
paBIMYECKUH Nepenaj, Harmop, CKOPOCTh MOTOKA, HIEPOXOBATOCTb, YKIIOH, TU/I-
paBIMYECKUHN PEKUM pabOThI;

- TEXHUYECKHE [TOKA3aTEIMN: HAIeKHOCTh (KOMIUIEKCHOE CBOMCTBO, Xapak-
Tepusymoleecss 0€30TKa3HOCTHIO, JOJTOBEYHOCTBIO, PEMOHTOIPUTOAHOCTBIO,
COXPAHSIEMOCTBI0), IPOYHOCTH (B TOM 4Hciie GUIbTPALMOHHASA), YCTONYUBOCTbD,
MOPO30CTOMKOCTD, BOJXOIIPOHUILIAEMOCTD U T.1.;

- KOHCTPYKTUBHbBIE TOKA3aTEeNM: THI COOPY>KEHHUS, KOHCTPYKLHUS BXO[-

HOW, BBIXOJHOU U BOJIOTIPOBOJAIIEH YACTEU U UX TEXHUUECKOE COCTOSHUE;
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- TEXHUKO-3KOHOMUYeckue nokaszarenu no I'TC.

CucreMol 3KCIUTyaTalliy OTNpeAessieTcs] CAeAyomuil o0si3aTeIbHbIN Te-
pEeYEHb TEXHUYECKOW TOKyMeHTauuu 115 kaxaoro I'TC:

- TeXHUYECKoe onucanue, pabouune yeprexu (TO);

- rexuuueckuit nacnopt (TII);

- CTaHAApPT NPEANPUATHS WIA UHCTPYKIMS MO IKCIUTyaTallud KOHKPETHO-
IO COOPYKEHHS;

- CITy’KeOHBbIE U TEXHUYECKUE KYPHAJIbL;

- rpaUKH TEXHUYECKOrOo OOCHYKHMBAaHHMS W PEMOHTa OOOpYIOBaHUS U
npuOopoB;

- rpa)MKH1 TEXHUYECKUX OCMOTPOB;

- IPOEKT MOHUTOPUHTQ;

- nexnaparusi 0e30macHOCTH (10 HEOOXOAMMOCTH JJIsi KPYIMHBIX COOPY-
KEHUH CO31ar0NINi HAMOPHBIN PPOHT, MAarMCTpaIbHBIX KAHAJIOB U T.I1.);

- OTYETHAs TOKYMEHTAlUs 110 BCEM BHUJIaM PEMOHTOB.

B3anMOCBs3b U IPEEMCTBEHHOCTh MEXAY MTPOCKTUPOBAHUEM, BO3BE/ICHHU-
€M M TEXHUYECKOM HKCIUTyaTalllell ocyliecTBiseTcs Onarojaps mapaMmerpam
skcrryaranmoHHbix kauects (I19K). U3 atoro crnenyer, 4to HOpMaTUBHBIE 3HA-
yeHus [IOK coopyxeHuil gBISIOTCS HAYYHOW OCHOBOM BCEX TpPEX 3BEHBEB:
CTPOUTENBCTBA, MPOEKTUPOBaHUS M dKciuryatauuu (cuctema TOwuP) coopyxe-
HUW. B COOTBETCTBUM C COCTABHBIMU YACTSIMH CHCTEMbI TEXHUUYECKOU 3KCILTya-
TalMu pa3padaThIBAIOTCSA JEUCTBUS CIYXKObl 3KCIUTyaTalldd, B TOM YHUCJIE —
U B HEIITATHOM PEKUME.

Ha pucynke | npencraBieHa opraHu3allMOHHO-CTPYKTYpHAsi MOJIEIb TEX-
HAYECKOW JKCIUTyaTallluH, TZI€ MOKa3aHbl BCE 3Tambl kM3HEHHOro mukna ['TC
MEJIMOPaTUBHOIO Ha3HaueHus. Ha pucyHke 2 npencraBieHa CTPYKTypHasi CXemMa
opranuzauuu skcmutyataiuu ['TC menropaTUBHOrO Ha3HaueHHs, oOecredu-

BaloII[asl UX HAJEKHYIO U 0e30MmacHyo padboTy.
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OcHoBHas 3aada CIyKObl IKCIUTyaTallil TUAPOTEXHUYECKUX COOpPYXKe-
HUI MEJIMOPAaTUBHOTO HA3HAYCHUS 3aKITI0YACTCS B PAllMOHATHLHOM YIPaBICHUU
ux paboToii, o6ecneyeH: UCIPaBHOTO (pabOTOCIOCOOHOI0) TEXHUYECKOTO CO-
CTOSIHUSI 1 HOPMAJIBHOTO YPOBHS O€30MMacCHOCTH B T€UEHUE HOPMATHBHOTO CPOKA
CITY>KOBI (3KM3HEHHOTO ITUKJIA).

[To ¢pynKIMOHANTEHOMY Ha3zHaueHHIO MenumopatuBHble [ TC mompasmens-
IOTCSl Ha: BOJOTIOIIOPHBIE, BOJ03a00pHEIE, BOIOBOIBI, BOJIOTPOIYCKHBIE, BOIO-
COpOCHBIE, COMPATAIONINE, PETYIUPYIONINE, 3alIUTHBIC, CIEIHATbHbIE U OTHO-
CSITCSI K OCHOBHBIM U TIOCTOSTHHBIM COOPY KCHHSIM.

[Tpu skcrryararuu MenuopaTuBHBIX ['TC MOMKHBI BBITOTHATHCS Clie-
AYIOIIUME BHUABI pabOT: TEXHOJIOTHYECKOE OOCITy)KHMBaHWE (BKIIOYAsl TEXHHYE-
CKHE OCMOTPHI, 00CIIeIOBaHHS, PEKUMHbBIC HAOTIOACHHS); TEXHUYECKOE 00CITy-
KUBAHHUE U PEMOHT.

TexHnonoruueckoe 00CIy)XHMBaHUE TOJDKHO OBITH HampaBiieHO Ha 3¢ dek-
TUBHOE HCIIONb30BaHue MenuopatuBHbIX [ TC 1o Ha3HaYeHHUIO (T.€. BHIOJHEHHE
UMU (QYHKIIMOHAIBHBIX TPEOOBaHU), 00yCIaBIMBAIOIINX UX TPUTOIHOCTH YIOB-
JETBOPSITh MOTPEOHOCTH TIOTH30BATENS C MAKCUMAIEHON 3PPEKTUBHOCTHIO.

Texauueckoe obcnyxuBanue U peMoHT (TOuP) momxHBI OBITH HaIpaB-
nensl Ha moxnepkanue ['TC mMennopaTHBHOTO Ha3HAYCHHs B HCIPABHOM CO-
CTOSIHUM, Ha TPOW3BOJCTBO TEKYIIMX W KalUTAIBHBIX PEMOHTOB, OOecreyu-
BaIOIINX 0€30TKa3HOE (PYHKIIMOHUPOBAHUE COOPYKCHHH B TPEOYyEMOM pEXHME
C HOPMaJIbHBIM YPOBHEM O€30MaCHOCTH.

Ha ctagmm skcrutyatanuu ITOJDKHO OCYIIECTBISITHCS YIPaBICHUE TEXHO-
JIOTUYECKUM U TEXHUYECKUM OOCITYyKHBAHHEM.

Jnst 3pdextuBHOrO (HYHKIMOHUPOBAHUS W YyIydlleHUs paboOT MO 3KC-
ryatanuu MenuopaTUBHBIX [ TC HE0OX0AMMO HanHIue TPeOyeMoro KOJIu4ecT-
Ba CICOYIONIMX PECYpPCcOB: TPYIOBBIX, HHPPACTPYKTYpPHI, MaTepHAIBHO-
TEXHUYECKUX, COOTBETCTBYIOIIEH MPOU3BOICTBEHHOW Cpe/bl, HH(pOpMAaIHH, TO-

CTaBIIMKOB M MAapTHEPOB, NMPUPOJIHBIX U (PMHAHCOBBIX PECYpPCOB. YTpaBieHUE
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pecypcaMu OCYIIECTBIAECTCA ¢ nmoMoinbio npuMenenus nozunuii ['OCT P MCO
9001 u I'OCT P CO 9004.

[lepconan, BbIONHAIONIMI paboTy 1o oOecnieueHnto ¢yHKIMOHUPOBAHUS
COOpPY)KCHHH, TOJKEH OBITh MOJHOCTHIO YKOMIUIEKTOBAH TEXHUYECKHMH CpPE/I-
CTBaMH ]ISl TPOM3BOJICTBA PEMOHTHBIX PabOT, KOMIIETEHTEH B cdepe MoTyueH-
HOTO 00pa30BaHUs, MOJATOTOBKH, HABBIKOB U MPAKTUIECKOTO OMBITA.

HNudpactpykTypa, BKIIIOYaroias BCIIOMOraTeIbHbIE 1 OCHOBHBIE CPENICT-
Ba IIPOM3BOJICTBA, JOJDKHA OBITH HarpabiieHa Ha 3¢ deKTHuBHOE (PYHKIIMOHUPO-
BaHUE COOPYKEHUM.

MatepuanpbHO-TEXHUYECKOE  OOECMeYeHne BKIIOYACT  MEPOIPHSITHS
10 MJIAHWPOBAHUIO, CBOEBPEMEHHOMY U KOMILUIEKCHOMY O0€CIEUEeHUIO MaTepH-
AIbHO-TEXHUYECKUMH PeCcypcaMu THAPOTEXHUYECKHX COOPYKeHUH, HE0OX0u-
MBIX JJIs1 IOJAICPXKaHUS X B pa00OTOCTIOCOOHOM COCTOSIHHH.

MartepuallbHO-TEXHUUECKOe O00EeCleYeHre JOJDKHO  OCYIIECTBISTHCS
C YYETOM:

- BEIOOpa HanboJee SKOHOMUYHOHN POPMBI MaTEpUAIOIBUKCHIS;

- ONTHMM3AIINH 3a1aCOB U CHIDKEHUS CKIIAJICKUX PACXO/I0B;

- YpOBHS M3MEHEHHsI IIeH Ha MaTepUalbHBIE PECYPChl U YCIYTH MOCpe-
HUYCCKUX OPTaHHU3aIMN TP BBIMIOJTHEHUH PEMOHTHBIX PadoT;

- 00s13aTEIBHOTO KOHTPOJISI JIBMKEHUS M PACXOJIOBaHHS MaTepHaTbHO-
TEXHUYECKUX PECYPCOB.

[IpousBoacTBeHHast cpeja JOJKHA OOecreyrBaTh paludoHaIbHOE U 3(-
(dbexTuBHOE (O€3BpeIHOE U 0€30MaCHOE) BBITIOJHEHUE TPYIOBBIX MPOIECCOB.

Pecypchas mHpOpM™MaIms, K KOTOPOH OTHOCSTCS HAallMOHAJIBHBIC CTaHAap-
ThI, CBOJIbI MPABWJI, CTAaHJAAPTHl OpPTaHHW3AINNA, WHCTPYKIIMHM TI0 SKCIUTyaTalluH,
IpOIeAypHAsT JOKYMEHTAIHSI, IKCIUTyaTallHOHHBIC JTaHHbIE O TEXHUYECKOM CO-
CcTOSIHMM U ypoBHe Oe3omacHocTu ['TC, HeoOxouMa jisi CBOEBPEMEHHOTO TIPH-
HATUS TEXHUYCCKUX M TEXHOJOTHUYECKUX PEIICHHH, 00CCIeYrBaTh CTUMYIIUPO-
BaHUE HOBOBBEJCHHUI U UX 0€30TKa3HYI0 paboTy C HOPMAJIbHBIM YPOBHEM 0€30-

ITIaCHOCTH.
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Okcmtyatanusi ['TC MOXET OCYIIECTBIATHCS HECKOJIbKHUMHU OpraHH3a-
LUSMH, B CBSI3U C 3TUM JIJI NOBBIIIEHUS 3P(HEKTUBHOCTH UX PAOOTHI 10 TEXHO-
JIOTUYECKOMY M TEXHMUYECKOMY OOCIYKMBaHUIO, OpPraHU3alUsiM HEOOXOIUMO
YCTAaHOBHUTH B3aUMOJEHCTBUE C MOCTABIIMKAMU U MapTHEpPaMU JJisi 00JeryeHus
oOMeHa nHpopManuen U MoxyyeHus: ycIyr Ha OCHOBAHUM 3aKJIIOYEHHBIX J0Tr0-
BOPOB.

[Ipu skcrutyataliii HEOOXOAMMO YUYUTHIBATh HaIM4YME HA 00BEKTaxX Mpu-
POJIHBIX PECYpCOB (CTPOUTENbHBIX MaTE€pPUAJIOB, BOJHBIX PECYPCOB U T.I.), KO-
TOpPbIE MOKHO MCIOJIb30BaTh MPU BBHIMOIHEHUU TEXHOJOTUYECKOTO U TeXHUYE-
CKOT'0 OOCIYXHMBaHHUA C 1I€JIbIO MPEAOTBPALEHUS 1 MUHUMH3AIlUU HETaTUBHOIO
BO3JIEUCTBUSI MPUPOJIHBIX U TEXHOTEHHBIX (PAKTOPOB.

[Ipu skcrutyatanuu oco00e BHUMAHHME JOJDKHO YIEISATHCS YIPABICHHUIO
(MHAaHCOBBIMH pecypcaMu, KOTOPOE BKJIIOYAET TUIAHUPOBAHUE, PAIIMOHAIIBHOE U
3¢ (PeKTUBHOE X KUCIIONIB30BAHUE U KOHTPOJIb UX JBHXKCHHUS.

Texnonornyeckoe 0OCIYXUBAaHUE [OJKHO ONIPENENATHCS Ha3HAYCHHEM
MEJMOPATUBHBIX coopyxeHui. [lpu TexHomornueckoM OOCITYXKUBAaHUU peau-
3YIOTCS CJIEYIOIINE 3aJaUH:

- ucnonpzoBanue I'TC ¢ menbro NpesocTaBiIeHUs YCIYTr MOJIb30BaTENsAM
B PEKHME ONTUMU3AIMHU U MOJHOTO COOTBETCTBUS BBHIMOJIHEHUSI UMU (YHKIHO-
HaJIbHBIX TPEOOBAHUI;

- OKCIUTyaTalMOHHbIA KOHTpoJib pabotsl ['TC (oOcnepoBanue, TexHuye-
CKHE€ OCMOTpBI, peKUMHBIE HAOTIOICHNU);

- PYKOBOJICTBO M YTIPABJIEHUE TEXHOJOTMYECKUMHU (()YHKIIMOHAIBLHBIMHU)
IpoLECCaMH.

[Ipu TexHoMIOTHYECKOM OOCIY>KMBaHUU 10 BUJIaM YCIYT MEITUOPATHUBHbBIE
I'TC B obmiem ciiydyae JOJDKHBI 00eCHeUUTh TpeOyeMbli THIpaBIUYEeCKUN Ha-
Mop; JIONYCTUMbIE MOTEPU BOJbI Ha (UIBTPAIMIO U HUCIAPEHUE; BBHINOJIHEHHUE
3aBOK II0 BOJOIOJAaue; TpeOyeMyr0 MNPOIMYCKHYIO CIOCOOHOCTb;, pPacdyeTHOE
(mpoekTHOE) compsikeHrue 0bedoB; 3alIUTy MOYB OT BOJAHOW 3PO3UU; 3AIIUTY

TCPPUTOPpUN OT ceneﬁ, 3aTOIUICHUS M OINOJI3HEBBLIX SIBICHUU (O6CCHC‘ICHI/IC BO-
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J00TBO/IA OTKPBITOW U JPEHAKHOW CHUCTEMaMH); TpeOyeMyl0 YCTOMYMBOCTH W
MPOYHOCTH (B T.4. GUIBTPAIIMOHHYIO) B COOTBETCTBUH C MPOCKTHHIMU JTaHHBIMH.
DKCITyaTallMOHHBIA KOHTPOJb JOKEH OCYIIECTBISATHCS € LEIbIO MOJIy4de-
HUusl uHopMauu O (PaKTUUECKOM (YHKIMOHATBHOM COCTOSIHUHM COOPY>KEHUU.
DKCIlyaTallMOHHBIA KOHTPOJIb MPOU3BOIUTCS IO CHEIYIOIIUM MOKa3aTeNsIM:

- IEUCTBYIOLIEMY HaIopy;

- MPOITYCKHOM CTIOCOOHOCTH;

- YCJIOBHSIM COTIpsiKEHUs1 Obe(OB;

- K03 DUITUEHTY TOJIE3HOTO NEHCTBUS;

- MapaMeTpaM COOPY>KEHUU (FreOMETPUYECKHE pa3Mepbl, IPOYHOCTb, YC-
TONYUBOCTB);

- 110 TapaMeTpaM HaJIeKHOCTH;

- peKUMY TPYHTOBBIX BOJI.

DKCIlyaTallMOHHBIA KOHTPOJIb COOPYKEHUM JTOJKEH BKIIIOYATh:

- OJTy4YeHUE TePBUYHON MHPOpMaNUu O (aKTHIYESCKOM BBHITIOJTHEHUHA UMHU
(YHKIIMOHAIBHBIX M TEXHUYECKUX TPEOOBAHMIA;

- CpPaBHEHHE TEpPBUYHONM MHPOPMAllUU C 3apaHee YCTAaHOBJICHHBIMU
(MpOEKTHBIMU) TPEOOBAHUSIMH, HOPMAaMH, TTapaMETPaMH U IOJYYCHUE BTOPHY-
HOM MH(POPMAIIUK O PACXOXKICHUN (DAKTUICCKUX TAHHBIX C MMPOCKTHBIMH.

CO6op mepBUYHOI WH(GOPMAIIMU TOJKEH IPOBOAUTHCS 110 TaHHBIM HATYp-
HBIX HTHCTPYMEHTAJIbHBIX HAOIIOICHUN U JIOJDKEH BKITIOYATh:

- KOJIMYECTBEHHbIE TIOKAa3aTeNu, ompenessiomue (QpyHKIMOHAIbHOE Ha-
3HAYCHUE;

- KOJIMYECTBEHHBIEC MOKA3aTEeNH KOHTPOJIUPYEMBIX HAarpy30K U BO3ICHCT-
BUHM HA COOPYKECHHUE;

- KOJIMYECTBEHHBIE TOKA3aTelM KOHTPOJUPYEMbIX MapamMeTpoB SKCILTya-
TaninoHHBIX KauecTB (I[10K);

- KOJIMYECTBEHHbBIEC MOKA3aTeNIM PUCKAa aBapuH, KPUTEPUEB TUATHOCTUYE-

CKHX IOKa3aTeyeli 0e30IIacHOCTH COOPYKCHUA U €TI0 OCHOBAHUAA
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- KOJIMYECTBEHHbIE M KAaYEeCTBEHHBIE MOKA3aTelId TEXHUYECKOIO COCTOS-
HUSL COOPYKEHUI;

- IpOrpaMMy M COCTaB 00CJIeIOBaHUN, MHCTPYMEHTAJIbHBIX U BU3yaJIbHBIX
HaOJIIOICHUM;

- TEXHUYECKHUE YCJIOBHSI M YEpTEKHM Ha YCTAHOBKY KOHTPOJBHO-
U3MEpPUTEIBLHON anmapaTypsl;

- cieM(PUKALUIO U3MEPUTENBHBIX TPUOOPOB U YCTPOUCTB (IIPU UX HAJIU-
YUn);

- OKCIUTYaTallMOHHYIO JOKYMEHTAIMI0 Ha KOHTPOJbHO-U3MEPHUTEIbHYIO
anmapatypy (K1A) (npu ux Hanmu4uun);

- JaHHbIE CUCTEMbl MOHHUTOpHHTa coctosinusa 31neMentoB ['TC, mpupon-
HBIX U TEXHOT€HHBIX BO3JICHCTBUN HA HUX.

KonunuectBennsie nokazarenu nepsuuHoil nngopmanuu ['TC noBbiieH-
HOTO U HOPMAJILHOTO YPOBHSI OTBETCTBEHHOCTH JIOJKHBI ONPENENAThCS MO JaH-
HeIM KA, uHCTpyMEHTaIbHBIX 00CIEA0BaHUI ¢ MOMOIIBIO aBTOMATHU3UPOBAH-
HOM crcTeMbl 00pabOTKHU TaHHBIX.

Hns I'TC ¢ HOpManbHBIM YPOBHEM OTBETCTBEHHOCTH NIPHU OTCYTCTBUU
KWA, xonudecTBeHHbIE MOKA3aTeNd KOHTPOJIUPYEMbIX MapamMeTpOB OINpeiess-
I0TCA MPU MPOBEICHUM MpeIAeKIapallMOHHBIX 00CIIeI0BaHUM, a B MEPUOJT IKC-
IUTyaTalyu, MPU OTCYTCTBUU JAECTPYKTUBHBIX MPOIECCOB, — MO JTAHHBIM BU3Y-
ANbHBIX U MHCTPYMEHTAIBHBIX 00CIE0BAHUI METOJOM SKCIEPTHBIX OLEHOK.

JIJig coopy’eHUIl MHXKEHEPHOH 3aIUThl (IPOTUBO3PO3UOHHBIE, TPOTUBO-
CeJieBble, MPOTUBOIIABOAKOBBIEC, ITPOTUBOOIOJI3HEBBIE) JTOMNOJHUTENBHO JIOJKHBI
MIPOBOAUTHCS 0OCIIEAOBAHUS U KOHTPOJIb COCTOSIHUS TEPPUTOPUU ONACHOM 30HBI.

[lepBuynHas 1 BTOpHuYHas WHGOPMAIUS JTOKHA 3aHOCUTHCA B OTYETHI U
HCIIOJIb30BAThCSl KaK MCXOAHAs JJig BHIPAOOTKH COOTBETCTBYIOLIUX YIpaBJICH-
YECKUX pElICHUI MpHU BHINOJHEHUU PA0OT MO TEXHUYECKOMY OOCITYKUBAHUIO U
PEMOHTY.

PykoBOACTBO M yIpaBieHUE TEXHOJIOTMYECKUMH MPOLECCAMU OCYIIECTB-

nsiercs ¢ yuerom tpedoBanuit TOCT P UCO 9001 u TOCT P UCO 14001.
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O¢ddextuHoe pynkmonnpoBanue menuopatuBHbix ['TC gomxHO obec-
MEYMBATHCS BBHIITOJIHEHUEM CIIEYIOIINX OCHOBHBIX TPeOOBaHUIA:

- YCTaHOBJICHHE OTBETCTBEHHOCTH CykObI akcruryaTanuu ['TC;

- YIIpaBJIeHHE TOKyMeHTauuen, otHocsmercs k ['TC;

- YIIpaBJIEHHE MOKa3aTeNsIMU Hales)kHOCTH dKcruryaranuu ['TC;

- YOpaBJIeHHE TEXHOJOTMYECKHMMH IIpolleccaMu, oOOecrednBaroieecs
I'TC;

- OCYILECTBJICHUE KOHTPOJIS U IIPOBEICHUE BHYTPEHHUX ayAUTOB;

- IPOBEJECHHUE KOPPEKTUPYIOILNX BO3IEUCTBUM;

- UCIIOJIb30BAHUE CTATUCTUYECKUX METOJIOB.

[Ipu npoBeAeHUN TEXHUYECKOTO OOCTYKUBAHUS U PEMOHTA MEIHMOPATUB-
HbIX ['TC momxHbBI pemaTbes CAeayONNE 3a0auu:

- IPOBEACHUE MEPOTNPUATUNA IO BOCCTAHOBJICHHIO (YJIYUILIEHUIO) UX Kaye-
CTBEHHOI'O TEXHUYECKOI'O COCTOSIHUS,

- IPOBEAICHUE TEXHUYECKOT0 OOCIYKMBAaHUS DJIEMEHTOB M COOPY>KEHHI
B LIEJIOM;

- IIPOU3BOJICTBO PEMOHTOB AJIEMEHTOB U COOPYKEHUU B LIEJIOM;

- PYKOBOJICTBO U ympaBiieHue cuctemoit TOuP.

Mepornpusatus 10 BOCCTAaHOBJICHUIO KaYE€CTBEHHOI'O TEXHHUYECKOIO CO-
CTOSIHMSI COOPY>KE€HUN MPOU3BOASATCS MPU CHUKEHUH OCHOBHBIX (PYHKIIMOHAIIb-
HBIX U TEXHHMUYECKHUX MOKa3aTesiel U JOJKHbI ObITh HApPaBJICHbI Ha:

- CHIDKEHUE MOTephb NMpHU GUIBTPALMU U UCTIAPEHUH;

- noBbimeHue KII1/I;

- CHU)KEHUE YPOBHS I'PYHTOBBIX BOJ;

- TIOBBIIIICHHUE TAPAMETPOB HA/ICKHOCTU PA0OThI COOPYKEHMUIA;

- obecnieyeHre HOPMaJbHOTO PabOTOCIIOCOOHOTO COCTOSIHUSI U HOpMaJlb-
HOT'O YPOBHS O€30IIaCHOCTH.

Texnuueckoe oOCHyKMBaHUE JOHKHO COCTOSITH M3 MPOBEACHHS MEpO-

HpHHTHﬁ, O6CCHC‘{I/IB3IOH_II/IX MOAACPKAaHUC KOHCTPYKTHUBHBIX 3JICMCHTOB U CO-

24



OpPY>KEHHI B LIEIOM B pabOTOCIIOCOOHOM COCTOSTHUM W JIMKBUAAIMIO BBISBIICH-
HBIX HE3HAUUTEIbHBIX AedekToB, HeucnpaBHoctet ['TC.

Texnuyeckoe OOCTY>KMBAaHHE JOJDKHO TaKKe BKIIOYAaTh KOHCEPBALIMIO
COOPY)KEHUH, TUAPOMEXAaHMYECKOTO U DJIEKTPOTEXHHUUECKOro 000pYyI0oBaHUs
Ha 3UMHHI MEpUOJl U PaCKOHCEPBAILMIO UX IMPH MOATOTOBKE K paboTe B BereTa-
UMOHHBIA MIEPUOI.

Mepornpusituss o TexHuueckomy oociyxxkuBanuio ['TC momkHbl ocyiie-
CTBIISITBCSI C y4eTOM O3KcruryaTarmonHon pokymeHTtanuu (mo I'OCT 2.601),
a TaKke TpeOOBaHUM MO TEXHUYECKOMY COCTOSIHHIO M MpaBuUil O€30MacHOM IKC-
IUTyaTaliy, YCTAHOBJICHHBIX TOCYAapCTBEHHBIMM HOPMATHBHO-TEXHHUYECKUMH
TOKYMEHTaMH.

IIpon3BOJCTBO PEMOHTOB KOHCTPYKTHUBHBIX AJIEMEHTOB M COOPYKEHUU
3aKJII0YAETCs B MOJAJAEPKaHUU U BOCCTAHOBJICHUH MEPBOHAYAIBHBIX MAPAMETPOB
AKCIUTyaTalnHOHHBIX KauecTB [ TC, OTAENbHBIX €r0 KOHCTPYKTUBHBIX 3JIEMEHTOB
Y 4acTeN JOJKHO OCYIIECTBISATHCS NMPOBEAECHUEM KOMIUIEKCA TEXHUYECKUX Me-
ponpusTuii o ux peMoHrty. B coorBerctBrun ¢ 'OCT 18322-78 BBINOJIHSIOTCS
CJIEAYIOIINE BUIBI PEMOHTOB:

- TEKYILLNW;

- KalluTaJbHbIN;

- AaBapUMHBIN.

K Tekyuiemy peMOHTY THIPOTEXHUYECKUX COOPYKEHUU OTHOCATCS pado-
ThI 110 YCTPAHEHUIO HEOOJIBIINX MOBPEXKICHUN U HEUCTIPABHOCTEN, TPOBOAUMBIE
PEryJISIpHO B T€YEHUE rojia, KaK MpaBuiio, 6e3 mpekpaieHus padoThl MO CHelu-
aNbHBIM IrpadukaM. 3aTpaTbl HA TEKYIIUHA PEMOHT HE AOJLKHBI MpeBbImarh 20 %
OT MepBOHAYAJILHON OaJIaHCOBOI CTOMMOCTH PEMOHTUPYEMOTO O0BEKTA.

K xanuTanbHOMY pEMOHTY OTHOCSITCS pabOThI, IPU MPOBEECHUN KOTOPBIX
MIOJIHOCTBIO MJIM YaCTUYHO BoccTaHaBIuBaroTcs [ ' TC, KOHCTpYKTUBHBIE 2JIEMEH-
Thl U YaCTH, OCYIIECTBISETCA 3aMEHa MX Ha 0oJiee MPOYHbIE U HIKOHOMUYHBIE.
CTOMMOCTh KaNUTAJIBHOTO PEMOHTAa HE JOJKHA npeBbimars 50 % mnepBoHa-

JaibHOUM 0anaHCOBOM (BOCCTAHOBHUTEIBLHON) CTOMMOCTH PEMOHTHPYEMOTO 00B-
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exta. [Ipu npesbimenun 50 % OGanaHcOBOM CTOMMOCTH OOBEKT MOIJICKUT pe-
KOHCTPYKITUH WJIH BOCCTAHOBJICHUIO.

[ToBpexIeHNs aBapUIHOTO XapaKTepa JOKHBI YCTPAHATHCS B ITEPBOOYC-
PEIHOM TOPSIIKE.

Co6ctBennukn ['TC MOMKHBI MOCTOSHHO UMETh B JIOCTYITHBIX MECTax BO-
300HOBJIICMbBIN aBapUHHBIN 3aI1ac CTPOUTEIBLHBIX MAaTEPHAIIOB.

[Ipy mpoBeNeHUH KaNUTAIBHBIX PEMOHTOB 00S3aTCIIBHO IPEIBAPHUTEIIb-
HOE COCTaBJICHUE TPOSKTHO-CMETHOM JTOKYMCHTAIIHH.

B coorBerctBuu ¢ denepanbHbiM 3aKOHOM «O MEIHOpAIMH 3EMEIbY,
(VMHAHCHPOBAaHUE PEMOHTHO-IKCILTYaTallMOHHBIX PA0OT (BKIIFOYAs PACXOMIbI
Ha TIPOCKTHO-U3bICKATENbCKIUE pPa0OThI) JJODKHO OCYIIECTBISTHCS 3a CUET
cpeactB denepanbHoro Orwmkera — miaa ['TC ¢enepanbHOM COOCTBEHHOCTH;
3a c4eT cpelcTB OromkeTa cyobekToB Poccuiickoii ®enmepaniun M MECTHBIX
oromxetoB — 1 ['TC cooTBeTcTBYIOIEH COOCTBEHHOCTH; 3 CUET CPEICTB COO-
cTtBeHHUKOB — juis1 [ ' TC 001ero u MHAWBUYaJIBHOTO MTOJIH30BAHUA.

[Tpou3BOACTBO MPUEMKH PEMOHTHBIX KAIUTAJIbHBIX Pa0OOT OCYIIECTBIIS-
€TCS B COOTBETCTBUU C JICHCTBYIOIIUM 3aKOHOJIATEILCTBOM, a TEKYIIUX PEMOH-
TOB — KOMHCCHEH, Ha3HAaYaeMOUi COOCTBEHHUKOM COOPYKCHHIA.

B coorBercTBUM C TpeOoBanusmu DenepanmpHoro 3akona Ne 117 or
23 urons 1997 r. (cT. 9), 59 COOPYKEHUI MOBBIIIIEHHOTO YPOBHSI OTBETCTBEH-
HOCTH, TIOBPEKICHUS KOTOPHIX MOTYT IMPUBECTH K BO3HUKHOBCHHIO YPE3BhIYAli-
HBIX CUTYyalMil (K TaKUM COOPYXCHHUSM OTHOCATCS COOPYXKEHHUS HWHKECHEPHOMU
3aIUTHI, CO3AIOIINE HATTOPHBIH (PPOHT, MarucTpaibHbIE KaHAIbI) JOJKEH MPO-
BOJUTHCS MOHUTOPUHT TEXHUYECKOTO COCTOSTHHS M 0€30ITaCHOCTH.

MOHHUTOPHUHT JTOJDKEH MPOBOUTHCS C HETBIO:

- IOCTOSTHHOTO KOHTPOJIS TOKa3zarejeld padoThl COOPYXKEHHUH, TeXHHYE-
CKOTO COCTOSIHUS U O€30MaCHOCTH;

- pETUCTpalliM BCEX CIIy4acB OTKa30B B pabOTe, UX YaCTOThI, HHTCHCHB-
HOCTH M CPEJIHETO 3HAUCHUS BPEMCHH MEXIY COCEIHUMHU OTKa3aMu (HapaOOTKH

Ha OTKa3);
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- MPOBEACHUS MEPOIPHUATUHI 1O TOIJIEPKAHUIO M BOCCTAHOBJICHUIO Pabo-
TOCIIOCOOHOCTH;

- YCTAQHOBJICHHMSI KOHKPETHOTO MECTa, BPEMCHH M NPHUYUHBI, XapaKTepH-
CTHKHU OTKa3a M pa3Mepa MPUIMHCHHBIX ITOBPEKICHHH;

- YCTAQHOBJICHHMSI BPEMCHH Ha OOHapy)XCHHE MOBPESKICHUIA M Hayaia BbI-
MIOJIHCHUSI PEMOHTHBIX PabOT M BPeMs UX MPOBEACHHUS;

- OIIpeICNICHUs TPYAOEMKOCTH, 3aTpaT MaTCPHUAJIOB, ACTAICH U JCHEKHBIX
CPEJIICTB HAa YCTPAHCHUE MTOBPEIKICHHSI.

MOHHUTOPHUHT JODKEH MPeIyCMaTPpUBaTh ICIICHANPABICHHbBIC UCCIIECI0BA-
HUS DKCIUTyaTallMOHHOM HaJle)KHOCTH (obOecmeyeHne Oe30TKa3HOW pabdoThI,
a TaK)K€ MUHHUMAJIBHBIX 3aTpaT BPEMEHU M CPEJICTB Ha TEXHHUYECKYIO DKCILTya-
TaIlAI0 COOPYKEHUI ) MMyTEeM PEIICHHS CIICTYIONTUX 3a/1a4:

- OIIpe/ICNICHNsT KOHCTPYKTHBHBIX JJICMEHTOB, HAJEKHOCTh KOTOPBIX
HE yJIOBJICTBOPSCT TPEOOBAHUAM JKCIUTyaTallid, ¥ YPOBEHb HAICKHOCTH CO-
OpPY)KCHHS B IICJIOM;

- pa3pabOTKH HOPMATHUBOB MEPUOIUIHOCTH U 00bEMa PEMOHTOB, a TAKXKE
HOPM IPOJIOJDKATEILHOCTH MPOBEICHUS PadoT;

- OIIpe/IeNICHUsT TTOoKa3aTelied O0e30TKa3HOCTH M PEMOHTOIPHUTOTHOCTH
THIPOTEXHUYCCKUX COOPYKECHHUH.

KonTpoas 6e3omacrHoctu I'TC B meproa sKCILIyaTaluy JOJKEH OCYyIIe-
CTBJISITBCSl ITyTEM KOMILIEKCHBIX WHCTPYMECHTAIBHBIX M BU3yaJIbHBIX HATYPHBIX
HAOJTFOICHUH 3a KPUTEPHUSIMHU JTHArHOCTHYCCKUX TI0Ka3aTeseii 0€30MacHOCTH.

B teuenune Bcero nepuoja skcruryatanuu ['TC skcmuryatupyromas opra-
HU3aIMsl TOJDKHA 00eCrIeYrBaTh MOJACP)KaHHE B UCIIPABHOM COCTOSTHMM TEXHH-
gyeckue cpenacta (KMA) KoHTpOJIs COCTOSTHUS COOpYKeHHsI. Brelmeaias u3 pa-
601b1 KA moaiesxxut 3aMeHe Ha HOBYIO.

MOHHUTOPUHT 0OE€30IaCHOCTH W KOMIUICKCHBIC HATypHBIC HAOIIOACHUS
I'TC momKHBI TPOBOJIUTHCS MEPCOHATIOM HEOOXOIMMON KBaM(PUKAIINK, aTTe-
CTOBaHHBIM Ha IMPOBEJCHKE TAHHOTO BHja padoT. JIJisg MpoBeaeHHS YKa3aHHBIX

pa60T MOT'YT IIPHUBJICKATHCSA CIICHUAJIN3UPOBAHHBIC OPraHU3aluu.
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OcHOBHO 3aj7aueli, CTaBAIICICS TIepe]] CIIYKOON TEXHUYECKOU dKCILTya-
TallU¥ THUAPOTEXHUYECKUX COOPYKEHHH JTI000ro TUMAa U Ha3HAUYEHUS, SBISCTCS
KOHTPOJIb UX PabOThI, 0€30MaCHOTO COCTOSIHUSI M 0oOecrieueHus ux paboThl B He-
00XOIMMOM PEKHUME, CBOEBPEMEHHOTO MPUHATUS MEp MO MPEAYNPEKICHUIO U
yCTpaHEHUIO Je(hEKTOB, BBISBICHUS MPUUYMUH HAPYIIEHUS HOPMAJIBLHOTO (DYHK-
IIMOHUPOBAHUS COOPYKEHUS U €T0 DJIEMEHTOB, U3JI0kKeHHbIe B Tocoouu k CHull
[20] m yka3zaHUAX MO AKCIUTyaTallMd MEXXO3SIMCTBEHHBIX OPOCUTENIBHBIX KaHa-
JIOB ¥ coopyxkeHui [21]:

- IOCTETIEHHBIN U3HOC ((hU3UUecKoe CTapeHHe, aMOPTHU3alMs) U MOPaJlb-
HBIN U3HOC COOPYXKEHUM U 000PYI0BAHHS;

- BO3JICCTBUE CTUXUMHBIX M YPE3BBIYAUHBIX (PAKTOPOB, KOTOPHIE HE MOT-
T OBITh TMPETYCMOTPEHBI MPOEKTOM (MCKIIOUMTENIHHBIM IMaBOJOK, CBEpXHE-
OOBIYHBIN JIEIOXOT U JIP.);

- HEMPaBWJIbHbBIE JIEUCTBUS AKCILTyaTallMOHHOTO TepcoHayia (HECBOEBpe-
MEHHOE OTKPBITHE 3aTBOPOB, MOABEM BOJIBI CBEPXIIPEIACIbHBIX YPOBHEH, Mepe-
JIUB BOJIbI Y€pe3 CTEHKH U T.I1.).

Hapymienust HopMaJibHOTO (PyHKIIMOHUPOBAHUSI COOPYKEHHUSI MOTYT OBITh
HE3HAUYUTEJIbHBIMU WJIM MEJIKUMU, HE BBI3BIBAIOIIMMH CEPHE3HOTO PACCTPOIMCTBA
B paboTe W MOJJIeKANTUMHU HEMEJJICHHOMY YCTPAHCHHUIO U KPYIHBIMH, BBI3bI-
BAIOIIMMHU 3HAYUTENbHOE coKpalieHue r¢dexra padoThl U Jaxke MOJIHOE €€ Ipe-
KpallleHue, T.€. aBAPUUHOE COCTOSIHUE COOPY>KEHUSI, TUKBUIAIUS KOTOPOTO Tpe-
OyeT NMpOBEJICHHs CEPhE3HBIX PEMOHTHO-BOCCTAHOBUTEIIBHBIX PaldoT.

Ha Bcex ruapoTEeXHUUYECKUX COOPYKEHHUSX MOJKHBI MPOBOJIUTHCS KOH-
TPOJbHbIE HATypHbIE HAOJIOJEHUS C LEJIbl0 CHCTEMAaTHYECKOrOo Haa30pa
32 UX COCTOSIHHEM, CBOCBPEMEHHOI'O BBISIBIICHUs Je(EKTOB B paboTe, Ha3HaUe-
HUSI PEMOHTHBIX MEPOINPUITUIA, IPEOTBPAICHUS aBapuil U YXYAIIEHUS YCIO-
BUH AKCILTyaTalUU.

B ocHoBHBIX mokyMeHTax CiykObl 3KCIUTyaTalM JOJKHBI OBITH yCTa-

HOBJICHBI CJICAYIOIINC HOPMBI U Tpe6OBaHI/I$[:
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- K OpraHv3allii MOHUTOPHUHIA THAPOTEXHUYECKUX COOPYKEHUHN B MEPU-
OJ1 DKCIUIyaTaluu;

- K COCTaBy KOHTPOJIMPYEMBIX JUATHOCTUYECKUX IOKA3aTEIIEU COOpYyxkKe-
HUN U KpUTEPUIM HX O€30I1aCHOCTH;

- K COCTaBy MHCTPYMEHTAJIbHBIX U BU3YaJIbHBIX HATYpPHBIX HAOIOICHUI
3a COOPYKECHUSIMU B IIEPUOJT DKCILTyaTaluu;

- K OCHAILICHUIO TUAPOTEXHUYECKUX COOPYKEHUN TEXHUYECKUMU CPEACT-
BAMU KOHTPOJISI UX COCTOSIHHUS;

- K TIEpUOIMYHOCTH PEryJSPHBIX HATYpPHBIX HAOMIOACHUI (MOHUTOPUHIA)
COOPYKECHUH;

- K MeToiaM 00pabOTKH M aHalv3a, JaHHBIX MOHUTOPUHIA, OLICHKE TEX-
HHUYECKOI'0 COCTOSIHUS COOPYIKEHUN;

- K HCIOJIb30BaHUIO JAHHBIX MOHUTOPUHIA T'HIPOTEXHUUECKUX COOPYXKe-
HUW B ITPAKTUKE UX IKCIUTyaTalluH;

- K o0bemMaM U popMaM KOHTPOJISI COOPYKEHUN CO CTOPOHBI COOCTBEHHU-
Ka (3KCIUTyaTHPYIOLIEH OpraHu3aluu), BKJIHOYas:

a) BHEIIHUE HAarpy3Ku U BO3JEHUCTBUS HA COOPYKEHUS;

0) punbTpalMOHHBIN PEXKUM COOPYKEHUN U OCHOBAHMS;

B) OCAJIKM U TOPU30HTAIIbHBIE CMEIICHUSI COOPY>KEHU;

I') HalpsKEHHO-e(DOPMUPOBAHHOE COCTOSIHUE COOPYKEHUW M HECYIIHX
JJIEMEHTOB;

1) Ka4eCTBO pabOThl APEHAKHBIX YCTPOUCTB M MPOTUBO(PMIBTPAIMOHHBIX
AJIEMEHTOB COOPYKEHUU U OCHOBAHUS;

€) TeMIIepaTypHbIN PEKUM COOPYKEHUI 1 OCHOBAHUS;

) MIOPOBOE JIABJIICHUE B TJIMHUCTBIX 3JIEMEHTaX TPYHTOBBIX IJIOTHH U OC-
HOBaHUS,

1) BO3/ICICTBUE JIb/Ia, HAHOCOB, Pa3MbIBOB B HIKHEM Obede.

OI'HY «PocHUUIIM» npennaraercs IiaHOBas CUCTEMa TEXHUYECKOTO
oo0cnyxuBanust u pemonta (TOuP). Cucrema TOUP — koMILIeKC MIIAHOBBIX Op-

TaHU3alMOHHBIX, TCXHUKO-OKOHOMHNYCCKHUX MW TCXHOJOTHMYCCKUX MepOHpI/IHTI/Iﬁ
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Ul TOJJIEP’KaHUsS WM BOCCTAHOBJIEHUS HAyYHO OOOCHOBAaHHBIX MPOEKTHBIX
napameTpoB 3KcIuTyatanmoHHbIX KadecTB (I19K), ornensHbIX 3BeHBEB, 000pY-
JIOBaHUS U COOPY>KEHHUM B LIEJIOM, C II€JIbI0 O0ecreyeHusl X HaJeKHOCTH U Ka-
YeCTBEHHOr0 ()YHKIIMOHUPOBAHUS B TEYEHUE 3alaHHOTO CpPOKa MX CIYKOBI.
B nonoxenun o cucreMe TOuP coopyxkeHrs nmoaBepraroTcs NEPUOAHYECKUM
TEXHUYECKUM OCMOTpaM, IMPOBOJMMBIM KOMMCCHUSIMM, CIELUAJIbHO Ha3Hayae-
MBIMHU PYKOBOAUTENISIMU YUPEKIEHUN (COOCTBEHHUKOM). Y CTaHOBJIEHO TPHU BH-
J1a OCMOTpPOB:

- o01Mi, UK CE30HHBIN (MOJIYT0/I0BOM), KOTJa 00CIeayeTcs BCe COOpPYy-
KEHHUE, ero KOHCTPYKLUH, 000pyI0BaHKE, OJI1aroyCcTpOnCTBO;

- YaCTUYHBIW, [IPU KOTOPOM OCMATPHUBAIOTCA JIUILIb OTAEIbHBIE YACTH CO-
OpPYKECHUN;

- BHEOUYEPEIHOM (BHEIUIAHOBBIN), MPOBOJAMMBINA MOCIIE CTUXUIHBIX OeCT-
BUIl — yparaHoB, HABOJHEHUM, JIUBHEN W T.N., a TAKXKE IO YKa3aHUIO BBIIIE-
CTOSIIIIUX OpraHU3aIui.

Ilo pe3ynbTaTaM OCMOTPOB COCTAaBIIAETCS AKT TEXHUYECKOTO OCMOTpa U
nedeKTHasi BeIOMOCTh 10 BBISIBICHHBIM Jle(peKTaM U MOBPEKIACHUSIM Ha COOPY-
xeHuu. [Ipu TeXHU4ecKoM OCMOTpe MO HEOOXOAMMOCTU MPHUBOASTCS HHCTPY-
MEHTaJbHble 00CienoBaHus JJsi 0oJjiee JOCTOBEPHOIO OMpEeNeNieHUs TeXHUYe-
CKOI'O COCTOSIHHSI COOPYKEHUS.

Texnuuyeckoe 00CITyKUBAHHUE JOJKHO MPOBOJUTHCA MOCTOSHHO, C TIOCTO-
SHHOW MEPUOIUYHOCTHIO, HAYMHAs C MOMEHTA BBOJA CUCTEMBI B DKCILTYaTaLHIO.
[leproIMYHOCTh TEXHUYECKOTO OOCTYKMBaHUS (PEMOHTA) — 3TO MHTEpPBaJl Bpe-
MEHU WM HapaOOTKW MEXIY IaHHBIM BHUJIOM TEXHHYECKOIO OOCITYXUBaHUS
(peMoHTa) ¥ MOCIEAYIOIKUM TaKUM WA JPYTUM BUJIOM OOCTY>KUBAHMS.

[Ipu TexHuyeckoM oOCITY>KMBAHUH 0COO0€ BHUMAHUE YIEISAIOT y4acTKam
U DJIEMEHTaM COOPYKEHHUH, KOTOPBIE YAaCTO MOABEPrarOTCA MOBPEKIAECHUAM H
HaxXOJSATCS B TSDKEJIBIX IKCIUTyaTalMOHHBIX YCIOBUAX. CHCTEMOU TEXHUYECKOTO
00CIy>KMBaHMSI U PEMOHTA MPEyCMaTPUBAIOTCS CIEAYIOIIME BUAbl PEMOHTOB:

TEeKYLIUH, KalIUTaJIbHbIA U ABApUWHBIN.
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Texymuii peMOHT — KaTeropus MJIAaHOBOI'O PEMOHTA, BKIIOYAIOIIAs KOM-
IJIEKC OPraHU3alMOHHBIX, TEXHUKO-3KOHOMUYECKUX M TEXHOJOTMYECKUX MEpO-
OPUATHI 71 TOJAJIep )KaHUsT HAYYHO OOOCHOBAHHBIX INMPOEKTHBIX IMapaMeTpoB
MEJTMOPATUBHBIX COOPYKEHUH, OTAEIBbHBIX €T0 3BEHHEB U 000PYAOBAHUSI.

K Tekymiemy peMOHTY OTHOCSITCS pEMOHTHBIE PabOThl MO CUCTEMaTHUye-
CKOMY U CBOEBPEMEHHOMY IPEIOXPAHEHUIO COOPYKEHUHN OT MPEekKIEBPEMEHHO-
ro U3HOCa MyTeM MPOBEAEHUS NPOYUIAKTUUECKUX MEPOIIPUSTUN U YCTPaHEHUS
HEOOJIBIINX MOBPEXKACHUN U HEUCTIPABHOCTEH.

Tekymuii peMOHT MPOBOJUTCS, €CIU €ro CTOMMOCTh cocTaBiisieT 20 %
OT MepBOHAYAJIbHON 0ajJaHCOBOM CTOMMOCTH PEMOHTHUPYEMOIo OOBEKTa Ha OT-
KpPBITOH OpPOCUTENBHON ceTh U 10 15 % Ha 3aKphITOM OPOCHUTENBHON CeTH U
TUIPOTEXHUYECKUX COOPYKEHHUAX; IS OOJIBIIMHCTBA 3JIEMEHTOB CHCTEM
OH MPOBOJIUTCSA €KEr0JIHO, & Ha HEKOTOPBIX 3JIEMEHTaX MEePUOJUYHOCTh TEKY-
1IEro peMOHTa cocTaBisiet 3-5 et [21].

3HauMTeNbHAs YAcCTh TEKYIIEr0 PEMOHTA BBIMOJHSETCS 0€3 OCTAHOBKHU
paboThl METMOPATUBHOM CHCTEMBI.

KanuranbHblii peMOHT — KaTeropus IUJIAHOBOTO PEMOHTA, BKIIIOYAIOIIAs
KOMILJIEKC OpPraHU3allMOHHBIX, TEXHUKO-I)KOHOMHYECKUX M TEXHOJOTMYECKUX
MEPOTPUATUHN ISl TIOJTHOTO WJIM YACTUYHOTO BOCCTAHOBJIIEHUSI HAYYHO OOOCHO-
BAaHHBIX MPOEKTHBIX TEXHUYECKUX MapaMeTpPOB MEIMOPATUBHOM CETH, OTIEIb-
HBIX €€ 3BEHbEB, COOPYKEHHUI U 000pYyI0BaHUS WIM 3aMEHbI UX Ha OoJyiee Mpoy-
HblE W DKOHOMMYHBIE, TOJTHOCTHIO OTBEUYAIOIIME KOHEYHOW WLEIU MOHATHS
«peMoHT ['TCy.

K xanuTaabHOMY pEMOHTY OTHOCSITCS paOOThI 10 BOCCTAHOBJIEHUIO KPYTI-
HBIX TOBPEXKIEHUMN, MOJHOM WIM YAaCTUYHOW 3aMeHe O00OpyIOBaHUS WU OT-
JENbHBIX y3JI0B HOBBIMHU, 00JIe€ COBEPIICHHBIMU, C 00s3aTENIbHBIM YIIyUILIEHUEM
UX TEXHUKO-DKOHOMHYECKHUX MOKa3aTele 1 YCIOBUM X IKCILTyaTal|Hy.

KanuranbHblii peMOHT NPOBOAST, €CIU €ro CTOUMOCTb COCTaBIISIET
20-50 % ot nepBoHaYaJIbHOW 0aNaHCOBOM CTOMMOCTH OOBEKTa C MEPUOJAUYHO-

CTbIO, KOTOpPAad 3aBUCHUT OT THUIIA KOHCTPYKIHUU U HASHAYUCHUA 00BEKTa U KoyeO-
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nercsa oT 6 no 30 yer. PemeHne o IpoOBEAEHUN KAUTAIBHOTO PEMOHTA MPUHU-
MaeTcsl CHelHaIbHBIMU KOMHUCCHUSIMHU, KOTOPbIE Ha3HAYAIOTCS PYKOBOJAUTEISIMU
COOTBETCTBYIOIIMX BOJOIOIB30BATENEH MOCIE MPOBEACHUS UMU OCMOTpa Me-
JMOPATUBHBIX COOPYKEHUI U 000pYyI0BaHMs U BBIOOpa OOBEKTOB JIJIsi PEMOHTA,
C TOCIIEAYIOIHUM O(OpPMIEHUEM MaTE€pHalOB B COOTBETCTBUM C TpeOOBaHUSMHU
MMEIOIKUXCS HOPMATUBHBIX JOKYMEHTOB.

KanuranbHbIii peMOHT MpU HE3HAYUTENIbHBIX 00beMax MPOBOISAT MO yT-
BEpKJIEHHBIM cMeTaM. Eciu ske B mpolecce KanuTalbHOr0 peMOHTa U3MEHSIOT-
Csl OT/EJIbHbIE KOHCTPYKIHUU OOBEKTa WM OCYIIECTBIISETCS CIOKHBIM PEMOHT,
TO pa3pabaThIBAETCs MPOECKTHO-CMETHASI IOKYMEHTALIUS C Y4ETOM COBPEMEHHBIX
HAyYHO-TEXHUYECKHUX JOCTHKEHUN Ha X03/I0MOBOPHBIX HAaYasIax.

KanuranbHblii peMOHT MOXET OBbITh KOMIUIEKCHBIM WJIM BBIOOPOYHBIM.
KoMriekcHbI pEeMOHT OXBAaThIBAET BCE 3JIEMEHTHI COOPYKEHHUS, MOJJIeKAaIlIne
KalUTaJIbHOMY PEMOHTY, IO3TOMY COOPYKE€HHS BBIKIIOYAIOT M3 pPabOThI.
[Ipu BEIOOPOYHOM PEMOHTE PEMOHTHUPYIOT OTIEIbHBIE DJIEMEHTHI COOPY>KEHHS.
Yaiiie Bcero BBINOJHAIOT BEIOOPOUYHBIN KalUTAIbHBIA PEMOHT. [[J1s1 Kaxka0ro co-
OpPYKE€HHsI KauTalIbHBI PEMOHT MMEET CBOM OCOOECHHOCTH, MOITOMY BBIINOJI-
HSIOT €ro MO CHEeIMaIbHBIM MPOEKTaM, COCTAaBICHHBIM 10 MaTepuaiaM H3bICKa-
HUW U TIPOM3BOJICTBEHHBIX HCCleN0BaHUN. KanuTalbHbIA U TEKYIIHI PEMOHTHI
BBITIOJIHAIOT N0 rpaduKy Kak IUIaHOBO-Npenynpenurenabusie. [lpumepHbie me-
PUOJIMYHOCTH PEMOHTHBIX pPabOT U CPOKH CIIY>KObI 3JIEMEHTOB METHOPATUBHBIX
CUCTEeM IpuBeAeHbI B Ta0auIe 2. OJHOBPEMEHHO C MPOBEJECHNUEM KA TAIBHOTO
PEMOHTA U 3a CUET TeX )K€ CPEICTB JOMYCKAETCS YCTPOUCTBO JOMOJIHUTENbHBIX
00BEKTOB (KOHCTPYKLHUI), HEOOXOAMMOCTh B KOTOPBIX BBISIBJIEHA B Ipoliecce
HKCIUTyaTalluM W HAMNpaBJICHHBIX HAa MOBbIIEHUE 3(P(HEKTUBHOCTH UCIOJIb30Ba-
Hus ['TC, TeXHUYecKoro ypoBHSI U 3KCIUTyaTallUOHHOM HAJEKHOCTU COOpPYkKe-
Huii [1, 22].

B tex cnydasx, Korga OCYHIECTBIISIETCS PEMOHT KPYMHBIX (CIOMHBIX)
O00BEKTOB WM OOBEKTOB, HAXOMSIIUXCS B CIOKHBIX MHXXEHEPHBIX U TUAPOreo-

JIOTMYECKUX YCIIOBUSX, pa3padbaTbIBAcTCs MPOEKT IPOU3BOJICTBA pabOT, HEOOXO-
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AUMOCTB KOTOPOI'O OIPCACIIACTCA OpFaHHSaHHCﬁ-HCHOHHHTCHCM 3a CUCT Ha-
KIIQJHBIX PACXO0OO0B U YTBCPKIACTCA PYKOBOIUTCICM I[aHHOfI OopraHu3anuu.

I[JIH pa3pa60TI<I/1 IMPOCKTa MOTYT IPUBJICKATHCA IMMPOCKTHLIC OPTaHNU3aIIUU.

Tabauna 2 — IlpumepHbIe CPOKHU CIYKOBI M IEPHOAMIHOCTH PEMOHTHBIX
PadoT HA COOPYKEHUAX MEJIUOPATUBHBIX CHCTEM

. [IpumepHas nepuoany-
Cpennuit
HaumenoBanue 31eMeHTOB cpox HOCTb PEMOHTOB, JIET
MEJMOPATHBHBIX CUCTEM ——— KaIATaJIbHOTO TEKy-
BBIOOPOYHOTO 1IETO
1 2 3 4
MarucTpaibHble OPOCHTEIBHBIC KaHAIbI:
3eMisHBIE 03 00IMIIOBKU 100 10 5
00JIMIIOBAaHHEIE KAMHEM, OETOHOM U KeIe300eTo- 100 10 5
HOM
Mexx0351CTBEHHAs! OPOCUTENIbHAS CETh!
3eMIISHbIE KaHAJIBI 0€3 OOINIIOBKU 40 10 3
KaHaJIbl, 0OJIMIIOBAHHEIC OETOHOM U Kejie300eTo- 50 6 3
HOM
13 JKeJ1€300€TOHHBIX JOTKOB 25 6 3
13 JKeJ1€300€TOHHBIX TPYO 50 6 3
13 acOeCTOLEMEHTHBIX TPYO 40 6 3
U3 CTaJbHBIX TPYO 30 6 3
'unporexHuueckrue cOOpyKEeHHs Ha KaHallax:
IIUTIO3BI-PETYISATOPBI, MOCTHI-BOJIOBO/IBI, TIEpemna-
b1, OBICTPOTOKH, KOHCOJIbHBIE TIepeNaibl, BOJIO-
CJIMBBI KAMEHHBIE, OETOHHBIE, )KEJIe300€TOHHBIE:
MEKX0351CTBCHHBIC 40 6 3
BHYTPUXO3SICTBEHHbIE 30 6 3
FHHpOTe)iHHqGCKne JIEpEBSIHHbIE COOPY)KEHUS Ha 10 6 3
ME)KXO035IHICTBEHHBIX KaHaJax
BHyTpuxo3siicTBeHHas OpOCUTENbHAS CETh!
3eMIISHbIE KaHAJIBI 0€3 OOINIIOBKU 40 10 5
KaHaJIbl, OOJTUIIOBAaHHBIE KAMHEM, OETOHOM U XKe- 30 6 3
71€300€TOHOM
13 JKeJ1€300€TOHHBIX JJOTKOB 25 6 3
13 acOeCTOLIEMEHTHBIX TPYO 40 8 3
U3 CTaJbHBIX TPYO 25 6 3
13 MOJIMATUIICHOBBIX TPYO 30 6 3
13 JKeJIe300€TOHHBIX TPYO 50 10 5
13 THOKUX MEPEHOCHBIX IIJIAHTOB 5 - -
OTKpbITasi KOJUIEKTOPHO-/IpEHaKHAs U BOJIO- 50 15 3
cOpocHas ceTb 0e3 0OIHUIIOBKH
3akpbITasi KOJUIEKTOPHO-/IPEHAXKHAs CETh U3 TPYO:
acOeCTOIIeMEHTHBIX 30 20 5
TOHYApPHBIX 60 15 3
MTOJIMATHIICHOBBIX 30 15 5
Cucrema JIMMaHHOTO OPOIIICHHS 40 10 3
JIpeHaxx ruIpOMeIMOPaTUBHBIA TOPU30HTAIIBHBIN:
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[Tpononxenue TabaUIIbI 2

1 2 3 4
TOHYAPHBIN B MUHEPAJIBHBIX T'PYHTAX 60 15 5
TOHYApPHBIN B TOPPSIHUKAX 45 8 3
IJIACTMACCOBBIN 30 7 3
JIOTIATHIN, XBOPOCTSHOM 15 7 3
LIETIEBOM, KPOTOBBII 4 - -
JPEHAK BEPTUKAIbHBIN 25 10 5
BHYyTpUX0351CTBEHHBIE OPOCHUTEIIBHBIE KAHAJIBI:
B 3emusiHoM pyciie 30 10 5
00IMIIOBAHHBIC JKEJI€300€TOHOM U OSTOHOM, KaM- 30 6 3
HEM
TpyOOIpoBOIHAs (3aKphITast) U JJOTKOBasH (xKee- 25 6 3
300€TOHHAs) CeTh C apMaTypoil
Mexx0351iCTBEHHbIE OCYIIUTEIbHBIE KAHAJIBI:
B MUHEPAIBHBIX CYTJIMHUCTBIX TPYHTAX 50 10 S
B TOP(SIHBIX U JIETKUX MUHEPAIbHBIX IPYHTAX 40 8 3
BHYTpUX0351CTBEHHBIE OCYIINTEIbHBIE KAHAJIBI
0€3 KperIeHus:
B MMUHEPAJIBHBIX CYTJIMHUCTBIX TPYHTAX 30 10 5
B TOP(SIHBIX U JIETKUX MUHEPAIbHBIX TPYHTAX 30 8 3
TOXKE C KpEIUIEHUEM (B TOM YHCJIE OJJIEpPHOBAHHBIE) 30 10 5
CucremMbl IBYCTOPOHHETO JEHCTBUS 30 8 3
BoonpueMHUKH OCYIIUTENbHBIX CUCTEM:
B MMUHEPAIBHBIX TPYHTAX 60 10 5
B TOP(SIHBIX TPyHTaX 40 10 5
TIFOKEPBI KeJ1e300€TOHHbIE, ITepenajibl U ObICTpo- 40 10 5
TOKHU
MEPErOPAKUBAIOLINE COOPYKEHUS PETYIATOPbI- 40 ] 3
BOJIOBBIITYCKH
TPYOBI-TMBHECITYCKU 40 7 3
TUIPOTIOCTHI, BOJOCIIHBbI, BOJIOMEPHBIE CTBOPHI U 10 ) 1
000pyI0BaHNE

[Ipou3BOACTBO PEMOHTHBIX PA0OT OCYILIECTBISAECTCS B COOTBETCTBHUHU C JI€-
TaJbHBIMU  KaJIGHJApHBIMU  ITUTAHAMHU, COCTABJICHHBIMHU  OpraHU3aIUsIMU-
WCIIOJTHUTEISIMUA, B KOTOPBIX TaKXKe MPEIyCMAaTPUBAETCA IMOCTYIJICHUE MaTe-
PHUAJIOB, JE€TAJEW U KOHCTPYKIUN.

Jlo Havana CTpOUTEILCTBA HA 0OBEKTE MOKHO ObITh He MeHee 20-25 %
OT 0011el MOTPeOHOCTH MAaTEpUATIOB.

Opranuzanusi peMOHTHBIX paOOT JTOJKHA OCYHIECTBIISITHCS C MaKCUMallb-
HbIM TIPUMEHEHHEM MEXaHU3MOB M COOpPHBIX KOHCTPYKIIMH U JeTaleH,

¢ obecrieyeHeEM BBICOKOM IMPOU3BOAUTCIIBHOCTU Tpyda W BO3MOKXHO MHUHU-
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MajbHOM cTouMocTH padoT. [Ipu 3TOM cleayer MakCHMMallbHO MCIOJIb30BATh
CpelICTBa MaJIOil MEXaHU3alUH.

PeMoHTHBIE pabOTHI MPOBOJATCS B CTPOIOM COOTBETCTBUU C JCHCTBYIO-
IIMMU [IpaBUJIaMU TEXHUKUA O€30MaCHOCTH, OXpaHbl TPYJa, MPOU3BOACTBEHHOM
CaHUTAPUU U MPaBUJII MPOTUBOIOKAPHON OXpaHBbI.

[Ipu nmpou3BoJCTBE PEMOHTHBIX PabOT CleayeT PYKOBOJCTBOBATHCA JEH-
CTBYIOIUIMMHU TEXHUYECKUMHU YCIOBHUSIMHU, HOPMATHUBHBIMH JOKYMEHTAMH, UHCT-
PYKIUSIMU U YKa3aHUSIMU Ha TPOU3BOJICTBO CTPOUTEIBHBIX PaboT.

Jlnst onpezenieHust mepeyHsi 0ObEKTOB, MOJJISKAIIUX PEMOHTY, a TaKkKe
BUJIOB U 00BEMOB PEMOHTHBIX PabOT BBHIMOJHAIOTCS OOCIeAOBaHUS (TeXHUYe-
CKHE€ OCMOTpPBI) COOPYXKEHMM CIeIuaJbHOH KOMHMCCHUEH JKCILTyaTallMOHHOU
CIIy’KObI (YKOMIUIEKTOBAaHHBIMH CHEIHAIMCTaMH BHICOKOM KBaJM(PUKALINK); 00-
CJIEIOBaHUs TMPOMU3BOASTCS CE30HHBIE M HOPMATUBHBIE B 3aBHUCHUMOCTH
OT (PyHKIIMOHAJILHOTO HA3HAYCHHUS.

[ToBpexieHns, KOTOpble MOT'YT BBI3BaTh ABAPUHHOE COCTOSIHHME OpPOCH-
TEJIBHOTO KaHaJla WM COOpYKeHus (Tpocajka AamM0 KaHasla, TPEUIMHbI, pa3MbIB
COOPY>KEHUS U JIp.), YCTPAHSIIOT HEMEJICHHO Nocie OOHAPYKEHUS CUIaMH dKC-
TUTyaTalMoOHHOW opranu3zanuu. s 3Toro GopMHUpYIOT aBapuitHbie OpUraibl.

[Ipu BBINIONIHEHNN aBAaPUMHBIX PEMOHTOB COCTABJISIOT CHEIIMATBbHBIE aKThI.

OpHol U3 OCHOBHBIX 3324 CIIYObl MHKEHEPHOM 3KCIUTyaTalluu TUAPO-
TEXHUYECKUX COOPY>KEHHUU SBJISETCS JIOCTOBEpHAs OLIEHKAa MX HaJEXKHOCTH
B JJAaHHOE BpeMsl ¥ MPOTHO3UPOBAHUE €€ Ha OyAyIui IEPHO/I.

JIJist TOCTOBEpHOM OLICHKM HAJEKHOCTU TMAPOTEXHUUYECKUX COOPYKEHUI
JOJIKHO OBITh BBEAEHO CHCTEMATHMYECKOE HaOMIOJCHHE 3a KaueCTBOM HMX JKC-
ITyaTaluu, 3a cOOpoM U 0000IIEHUEM JaHHBIX O pab0Te OTAEIbHBIX JIEMEHTOB
U perucTpanueil uX TEXHUYECKOr0 COCTOSHUS B CIICLIMATIbHBIX KypHAJaX.

Ba)xHbIM MOMEHTOM MPH SKCILTyaTallMH SBIIAETCS ONpPECICHHE TeXHUYe-
ckoro coctosinusg ['TC u ypoBHs 6€3011aCHOCTH; ONpeAesieHHe UX PU3NYECKOTO

U MOPAJIBHOT'O U3HOCA, KaK B KOHI/I‘ICCTBCHHOI\/’I, TaK U B KaUECTBEHHOM OLICHKC.
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OnHYMMH U3 OLICHOYHBIX KPUTEPHUEB ABISIOTCS PEMOHTOIPUTOAHOCTH U 3PrOHO-
MUYHOCTh — npucnocobnenHocts I'TC nns obcnyxxkuBanus. B Oonee mupoxom
CMBICJIE D)PrOHOMMKA — 00JIACTh HAYKH, UCCIIENYIOIIas YEJI0BEKA U €T0 AESITENb-
HOCTbH B YCJIOBUSIX IIPOU3BOJICTBA C LIEJIbIO YJIYUYLICHUS OPYAUH, YCIOBUN U IIPO-
1ecca Tpyaa.

OCHOBHBIMHM KPUTEPHUSIMHU MPUCTIOCOOTEHHOCTH it oOcimyxkuBanus ['TC
SABJISAIOTCA BpeMsi, TPYAOEMKOCTb, PEMOHTOIPUIOJIHOCTD, YHUCICHHOCTh U IIPO-
(beccroHanM3M KCIUTYaTallMOHHOM CTy»KObI, KAUeCTBO M HAJIEKHOCTh TEXHUYE-
CKOT0 00CITy>KMBaHHUS U PEMOHTA.

OnpenenstomuM npusHakoMm skcrutyataiuu ['TC u npucnocoOieHHOCTH
K OOCIY>KMBaHHIO sBIsieTCsl BpeMsa. IMEHHO BpeMmsi CIyKUT OCHOBHBIM KpHUTE-
pueM I pa3pabOTKU SKCIUTyaTallMOHHBIX TpeOOBaHUN (PYHKIIMOHHUPOBAHUS
I'TC. HeBbimonnenue ['TC 3amanHbIX (pyHKIUN B YCTAaHOBICHHOE BpeMs sIBJIS-
€TCsl MPUUMHON MaTepHUAJIbHBIX YOBITKOB M UX HE HAJIEKHOCTH B paboTe. Boico-
Kasi TPYJIOEMKOCTh MPHU IKCIUTyaTallMi MOKa3blBa€T HA HEMPUCIOCOOICHHOCTD
00BEKTa K TEXHOJIOIMYECKOMY OOCIYXUBaHUIO, TpeOyeT OONbIINX 3aTpaT Bpe-
MEHH U TPYIOBBIX pecypcoB. Cxembl peanuzauuu TOUP npu TexynieM u Kamwu-
TaJbHOM PEMOHTaX IMOKa3aHbl Ha pucyHkax 3, 4. [Ipumep nopsigka obcienona-
Husi coctostHus 6e3onacHocTH ['TC 1 kKoHTpoaupyeMmble nedeKThl MpecTaBie-
HBI Ha PUCYHKE 5.

PemonTHbie paboThl Ha ['TC AOMKHBI TPOBOIUTHCA MPU HATUYUU YTBEP-
KJICHHOU MPOEKTHO-CMETHOM JOKYMEHTAIIUU WM PACUETHBIX ONucel padorT.

YcTpaHeHrue TakuX HEJOCTaTKOB BO3MOKHO IPU KOMILJIEKCHOW MEXaHU-
3alMd U AaBTOMATU3alMM TEXHOJOIMYECKUX IIPOLECCOB U aBTOMAaTU3aLUU
ynpasnenus ['TC, 4To o6ecneyuT BBICOKYIO CTENEeHb MPUCIOCOOIEHHOCTH 00-
CiIy’)kKuBaHUA. Mojellb CUCTEMbI KCIUTyaTalliu, TEXHUYECKOrO0 PEeMOHTa U 00-
CIIY)KHWBaHUs, dKCIUTyaTaluoHHble xapaktepuctuku ['TC menmopaTuBHOrO Ha-

SHAYCHU MPCACTABICHBI HA PUCYHKC 6.
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TexHuueckoe 00CTyKUBaHUE
HAOIOACHUS KOHCTPYKIIUNA U 000py/I0OBaHUS

N\ \

TEKYIIUN PEMOHT (TP)

Texnuueckue OCMOTPBI U

A4
TUIAHOBBIN TP
nposoautcs 1 pa3 B 3 rona
C YYETOM CPOKOB CITYKObI
KOHCTPYKIHA U UX (paKkTu-

- -
HEITPEIBUJIEHHbBIN TP

MIPOBOJIUTCS TIO MEPE BO3-
HUKHOBEHHUS TIOBPEKICHUI
KOHCTPYKLHUN U 000py10-

YECKOI'0 COCTOAHUA BaHUA
v v v
OUHAHCHUPOBAHUE TP OBECIIEYEHUE TP NCITOJIHUTEJIN TP

13 OIOJIKETHBIX CPEJICTB
WIN U3 CPEICTB COO-
ctBenHuka [ ' TC

CTPOUTENBHBIMU MaTe-
pHallaMu COIJIaCHO Jie-
(beKkTHOI BEOMOCTH 32

CTpOUTEIbHBIC (PUPMBI
WM OpraHU3aluu, IpU-
BIICYEHHBIC HA KOHKY]-

CU€T CpEe/ICTB 3aKa3uuKa CHOW OCHOBE

A 4 A4

PYKOBOJIAIIME NOKYMEHTEI 1O TP:
- AKTBI 00cenoBanus TexHU4Ieckoro cocrosuusa I TC;
- JledexkTHast BEIOMOCTH
PABOYUE JOKYMEHTBI I1O TP:
T'omoBou mutan TP skcrunyarupyromen opranmzanuu no ['TC
C MIPUIIOKECHUEM:
- nepexTHOTO aKTa M MaHa-Begomoctu padot TP mo I'TC;
- BEZIOMOCTH MOTPEOHBIX CTPOUTEIIbHBIX MAaTEPUAIIOB;
- KaJIeHJapHBIX rpauKOB paboOT MO COOPYKEHUSIM
OTYUETHBIE JOKYMEHTBI 10O TP:
- AKTBI Ha CKpBITBIE PabOTHI;
- XKypnansl yueta padbot HenpensuaeHHoro TP;
- AKTBI IPUEMKH BBIIIOJIHEHHBIX PA0OT U BEIOMOCTh U3PACXOI0BAHHBIX
MaTepUaJIOB;
- Otuetr 0 TP 3a rox

Pucynok 3 — Cxema peanuszauuu cucrembl TOuP npu Tekymem pemMoHTe
THAPOTEXHUYECKUX COOPYKEHH I
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Texauueckue OCMOTPHI U

HaOIrONEHUS

TexHuyeckoe 00CTy)KUBaHHE
KOHCTPYKIIMI U 000pyI0BaHuUs

\2

2

KATIUTAJILHBIN PEMOHT (KP)

BBIBOPOYHBIM KP
(1 pa3 B 6 1er)

KOMITJIEKCHBIN KP
(1 pa3 B 30 ner)

OCYHIECTBJIAETCA HA OCHOBAHUU:
- akTa TexHuueckoro cocrossuus I'TC;
- mepeuHs coopyxeHun nomexamux KP no nepcnexk-
TUBHOMY IU1any KP;
- IepeyHs padoT Ha TAHHOM OOBEKTE;
- TuTyJpHOrO criucka KP Ha manupyemsblid roa

.

v

OMHAHCHUPOBAHUE KP
U3 OFOKETHBIX CPEJICTB
WJIN CPENICTB COOCTBEH-
auka ['TC

OBECIIEUEHUE KP
CTPOUTENHFHBIMU MaTe-
puanamu 1 06opynona-
HUEM:

I Ilpu BeIIONIHEHUH pa-
00T MOAPSAAHBIMU OpPra-
HU3ALUSMHU TI0 3a5B-
KaM 3TUX OpraHu3auuit

II ITpu BemmonHenun KP

X03CIOCOO0M 3a cyeT

BHYTPEHHHUX PE3EPBOB

HCIIOJIHUTEJIN KP
I TIpu noxpsimHOM crio-
cobe MOoAPsTHBIMU
CTPOUTENBHBIMH QHP-
MaMH WU OpraHu3aIi
SIMM Ha KOHKYPCHOH
OCHOBE
II TIpu X0341iCTBEHHOM
crnocode coOCTBEH-
HBIMU CHJIAMHU

A4

aJIMCTOB)

PYKOBOIAIUWE JOKYMEHTHI I10 KP:
- AKTBI 00cenoBaHus TexHuueckoro cocrosguust [ TC;
- JleexTHast BE1OMOCTH
PABOYUE JOKYMEHTHI I1O KP:
- Tutynphe1itl cnucok KP;
- Paboune ueprexu (mpoekrt) u cmera Ha KP win paciieHeHHast onuch
paboT (B 3aBUCUIMOCTH OT CTOMMOCTH PaboT)
OTYETHBIE JOKYMEHTHABI I10 KP:
- KypHan Ha npou3BOACTBO paboT;
- AKTBI Ha CKPBITBIE PaOOTHI;
- AKTBI UCIIBITAHUIA;
- [Tacriopra u popmymsipbl HA KOHCTPYKIIUU B 00OPYIOBaHUE;
- AKTBI IPUEMKH CHCTEM U COOPYKEHUH pab0uNMHU KOMHUCCHIMU;
- AKTBI IPUEMKH COOPYKEHUH B SKCILTYyaTaIUIO TOCYAapCTBEHHOM
MIPUEMOYHON KOMUCCUH (COOCTBEHHHKA - C IIPUBJICUYCHUEM CIICIIH-

Pucynok 4 — Cxema peaaunsauuu cucrembl TOuP npu kanurajibHOM

PeMOHTE IHAPOTEeXHUYECKUX COOPYKEHU I
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DKCIUTyaTallMOHHBIN NepCcOHal

CocrosiHre 0€30I1aCHOCTH COOPYKEHUs
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Pucynok S — Ilopsinok o0ciienoBanus cocrossuus 0ezonacHoctu I'TC u koHTpoIMpyemble 1edeKTbl



Mozenb CHCTEMBI SKCIUTyaTaluun
OPOCI/ITEJIBHOﬁ CHCTEMBI

/ \

VYipasnstomas noJcucreMa- VipagneHue cocTosiHueM 00bekTa Ynpapssemas noJicCHCTEMa-
: 'BEKT DKCIUTyaTanuu, koMrmieke I'T
cimyx0a dKCIUTyaTaIig MH(bOPMAL 0 COCTOAHHH 0GBEKTa 00BeKT dKemmyaTaluH, kommneke I'TC

Konrtpons 3a cpenoi; =
P PEAOH; < Bo3snelicTeue cpesbl
yIpaBJIeHHE Cpeoii

Cpezia BHYTPH M BHE COOPYIKEHHH M CIIOCOOBI BO3ACHCTBHS Ha Hee

SKCHJ'IyaTaIII/IOHHI)IC XapaKTCPUCTUKHU ITOACUCTEM

———

00BEKTOB JKCIUTyaTallMl — MEJIHOpa- IKCIITYaTalMOHHON CITY>KOBI:
TUBHBIX CHCTEM U COOPYIKEHHIA: - MOPAJIBHO-TICHXOJIOTUYECKHE;
- HaJIe)KHOCTh (0€30TKAa3HOCTh, PEMOH- - Ipo¢eCCUOHATbHBIE;
TONMPUTOJHOCTH, MdOJIT'OBEYHOCTH, CO- - OpraHn3alMOHHBIC;
XpaHsAE€MOCTb); MPOYHOCTh, YCTONUHU- - OprOHOMUYECKHE

BOCTb, LIEJIOCTHOCTb, TI'€PMETUYHOCTD,
Ne(pOpMaTUBHOCTb, CTENEHb IOBPEXK-
JIEHUsI, COOTBETCTBUE IPOEKTHBIM JIaH-
HbIM  (HOPMAaTHUBHBIM  JIOKYMEHTaM,
rujpasiandeckas 3pHeKTUBHOCTD);

- 3PrOHOMHUYHOCTH (IIPUCTIOCOOIIECH-
HOCTb JUIsl 00CITY’)KUBaHUS);

- 0e301acHOCTh B KCIUTyaTalluu

A 4

BO3JICHCTBUS BHYTPEHHEW U BHEUIHEH cpe/bl: eperpy3ku (IpUpOIHbIE, MEXaHUUECKUE
U Ap.); QUIBTPALIMIOHHOTO MOTOKA; 3apacTaHUE BOJHOM paCTUTEIbHOCTHIO; 3aHIICHUE;
3aCOJICHHE; TUAPABINYECKHE BO3ACHCTBUSA BOIHOTO IIOTOKA U T. 1.

Pucynok 6 — Moaeib cucTeMbl 3KCIUIYyaTAUMH U
HX IKCILIYATAIlMOHHBIC XaPAKTePUCTHKH

MuoronetHuit onbiT 3kciutyatanuu ['TC mokaspiBaeT, 410 3P (HEKTUB-
HOCTh JKCIUTyaTaluu (BBICOKHE TOKa3aTeId PEMOHTOIPUTOJAHOCTH U 3PrOHO-
MHYHOCTH ) MOYKET OBITH oOecrieueHa COOJIIOIEHUEM IUIAaHOBO-

MpeaynpeIuTebHON CUCTEMbI TEXHUYECKOTO 00CTYKUBAHUS U PEMOHTA.
3 MeToa pacyeTa Ha/Ie’KHOCTH COOPYKeHHH M OLICHKAa PUCKA aBapui

Hazne:xHOCTh U OlIeHKa YpOBHS pUCKa aBapuil ONpeeNsioT YpoBeHb 0€30-

MMaCHOCTHU I3KCILUIYAaTUPYCMOTI'O THAPOTCXHUYCCKOIO COOPYIKCHUA. Takum 06pa—
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30M, OLIEHKa 0€30MacHOCTH COOPYKEHHI BKIIOYAET: OLEHKY TEXHUYECKOM HC-
MPaBHOCTU (HAJEKHOCTU PAOOTHI COOPYKEHHUS) MyTEM CpPaBHEHHS JTHATHOCTH-
YECKUX MOKA3aTesIel ¢ UX MPOTHO3UPYEMBIMU KPUTEPUATIbHBIMU 3HAYEHUSIMU;
OIIEHKY YPOBHS pHCKa aBapuH.

Kak moka3pIBaeT NmpaxkTuKa, aBapusi Ha TUAPOTEXHUUYECKOM COOPYKEHUU
HE MPOUCXOJUT MTHOBEHHO, a UMEET KaKOW-TO BPEMEHHOM J1ar, 4TO MO3BOJISIET
BoBpeMsi nipu nomoru KNA wnu perynsipHbix HaOmoAeHU (GUKCUPOBATH OT-
KJIOHEHUSI OT HOPMaJbHON PabOThl M MPUHUMATH JIEUCTBHUSA IO MPEAOTBpAIlle-
HHIO HEMCTIPABHOCTEM.

HanexxHoCcTh THAPOTEXHUYECKUX COOPYNKEHUM — CIIOCOOHOCTH COOpYKe-
HUSIMU BBITIOTHATH TpeOyeMble PYHKIIUM B TEUCHHE PACUETHOTO CPOKa IKCILIya-
Tanuu. TEepMUH «HAEKHOCTHY OIpENeNsaeT yCHelHoe (YHKIIMOHUPOBAHUE
BOJHOT'0 00BbEKTa B TEUEHHE PACUETHOTO CPOKA IKCILTyaTal1H.

OCHOBHBIM KPUTEPUEM HAJIC)KHOCTH COOPYKCHHH SBJIsIETCS OOecreueHre
MMM COCTOSIHMS MJIM HEBO3MOKHOCTHU MPEBBIIECHUS TPEACIBbHBIX COCTOSHUMN MPU
nercTBUM Hanbojee HEOJIarompusiTHBIX COYETAaHWNM pPacdeTHBIX HArpy3oK B Te-
YeHHe 3aJaHHOT0 CPOKa CITYKOBI.

[IpenenbHOE COCTOSHHUE COOPYKEHHM — 3TO KOJMYECTBEHHBIE XapaKTepH-
CTUKH (IIPOYHOCTh, B TOM 4HCIIE, — (PUIbTpAIlMOHHAS, YCTOWYMBOCTD, THIPAB-
JUYECKHE TIapaMeTphl U T.J.), IPEBBIINICHUE KOTOPBIMU TOMYCTUMBIX 3HAUYCHHI
YKa3bIBAET HAa TO, YTO COCTOSIHHE COOPYXEHHUW HE OTBEYAET MNPOCKTHBIM
(HOpMAaTUBHBIM ) 3HAUEHUSIM M UX JKCIUTyaTalusi HeIOMyCTUMa, 3aTPyAHEHA WU
HeleaecooopasHa.

JlonmycTMBbI€ 3HAYEHHUSI MMOKA3aTeNed TEXHUYECKOTO COCTOSIHUSA SIBIISIFOTCS
KOJIMYECTBEHHBIMU TMapaMeTpaMu JKCIuTyaTalnoHHbIX kadecTB (I19K) coopy-
KEHUU, XapaKTEePU3YIOT UX AUATHOCTHYECKUE KPpUTEPUU OE30MacCHOCTH, T.€. Ha-
JEAKHOCTb.

HagexxHocTh COOpY:KeHMI M OCHOBaHMiA cieayeT oOecrevynBaTh Ha CTa-

IUu pa3paboTku OO0IIel KOHUENUUU COOpPYKEHUs, MPHU €ro MpOeKTUPOBAHUH,
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M3TOTOBJIEHUH €r0 KOHCTPYKTHUBHBIX 3JIEMEHTOB, IPU €T0 CTPOUTEILCTBE U IKC-
TUTyaTalyH.

B coBpeMeHHON NpakTHKE HAICKHOCTh MPU MPOEKTUPOBAHHUH, DKCILITya-
Tallui OOOCHOBBIBAETCS pe3yJbTaTaMH pacuera Mo MPeAeTbHBIM COCTOSHUSM
COOPYKEHHUH, UX KOHCTPYKTUBHBIX JIEMEHTOB U COCAUHEHUH, a TAKXKE, IPU HE-
00XOMMOCTH, JAHHBIMU SKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUH, B pe3yJIbTaTe KO-
TOPBIX YCTAaHABIUBAKOTCS OCHOBHBIE MAPAMETPBI COOPYKEHUM, UX TPOUYHOCTHBIE
XapaKTEpUCTUKU U BOCHPUHUMAEMbBIE MU BO3AECUCTBUSA. [IpoeKTHAsA NOKyMEH-
Talusl PU STOM JIOJDKHA COJIePkKaTh B HEOOXOIUMBIX CIy4asX CCBUIKHA Ha COOT-
BETCTBYIOIIME HOPMATUBHBIE IOKYMEHTHI.

[Ipu TpoeKTUPOBAHUMU W BO3BEJCHUU COOPYKEHUM HEOOXOIUMO YUHUTHI-
BaTh UX BJIMSIHUE HA BO3MOXKHbBIE U3MEHEHUS YCIOBUU HKCIUTyaTalvH.

JInst KakImoW YYUTHIBAEMOM pacyeTHOW CHUTYyallMM HaJeXKHOCTh PabOTHI
KOHCTPYKIIUNA COOPY>KEHHH JTOJKHA OBITH O0eCIieueHa pacueToM, a TAKXKe IMyTeM:

- BBIOOpa ONTUMAaIbHBIX MPOEKTHBIX U KOHCTPYKTUBHBIX PEIICHUMN, MaTe-
PHAJIOB, TEXHOJIOTUYECKUX MPOLECCOB U3TOTOBJICHUA U MOHTAXa KOHCTPYKTHUB-
HBIX DJIEMEHTOB COOPYKECHUM;

- CO3/IaHUS YCIIOBUH, TaPAaHTUPYIOIIMX HOPMAJIbHYIO JKCIUTYyaTalUIO CO-
OpPYKECHUH;

- KOHTPOJISL BO3JAEHUCTBUI HA COOPYKEHHS B LIEJIOM U €r0 OTAECIbHBIX KOH-
CTPYKTHUBHBIX 3JIEMEHTOB;

- IPOBEICHUS OPTraHU3ALMOHHBIX MEPOIPUATHM, HANPABICHHBIX HA CHHU-
YKEHUE PUCKA pealu3allii aBapUMHBIX CUTYyallMHd U MPOTPECCUPYIOLIETO pa3py-
ICHUS COOPYKEHUM.

s obGecrieuenust TpeOyeMoOW JOJITOBEYHOCTH, SIBJISIONICHCS OIHON M3
OCHOBHBIX XapaKTEPUCTUK HAJCKHOCTU MPU MPOCKTUPOBAHUU COOPYKEHHS HE-
00XOIMMO YYUTHIBATH:

- YCJIOBHUS KCIUTyaTalllu 110 Ha3HAYCHUIO;

- 0’)KMJIaEMOE BIIMSIHUE OKPYKAIOILLEH CPEJIbI;
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- CBOMCTBA PUMEHIEMBIX MAaTEPUAIIOB, BO3MOXHBIE CPEICTBA UX 3AIUTHI
OT HETaTUBHBIX BO3JAECUCTBUM CpEAbl, a4 TAKKE BO3MOXXHOCTb AErpajallii HUX
CBOWCTB.

IIpy MpOEKTUPOBAHMHU U DKCIUTYaTALUU COOPYKEHUM, BOCIIPUHUMAIOLINX
JVHAMUYECKHE HArpy3Ku WJIM BO3JEHUCTBHUS, CIIEAYET UCKIIOYUTH BO3MOKHBIC
KOHIEHTPATOPhl HANPSXKEHUH M, TpU HEOOXOJUMOCTH, NPUMEHSTh CHElUab-
HbIEe Mephbl 3aluThl. [I[poekTHpoBaHEe KOHCTPYKTUBHBIX 3JIEMEHTOB, BOCIIPUHHU-
MAIOIIUX JUHAMUYECKUE HAIPY3KH, JOJKHO IPOBOIUTHCSA C YYETOM peE3yJIbTa-
TOB MX [IOBEPOYHOI'O pacuyeTa Ha BHIHOCIUBOCTb U YCTAJIOCTHYIO IIPOYHOCTD.

IIpyn neiicTBuM HArpy30K BO BPEMEHHU B YCIOBHUAX arpeCCUBHOM Cpelbl
(momepemMeHHOe 3aMOpaKMBAHUE W OTTAaMBAaHME, HAJUYKME NMPOTUBOJICIHBIX pea-
TeHTOB, JICCTBUE COJIEH, HAXOIAUIUXCS B BOAE U T.1.) CIEAYET YUYUTHIBATH BO3-
MO>KHBIM OTpULIATEIBHBIN 3P PEKT UX B3aUMHOTO BIIUSHHUS.

HeoOxonumble Mepbl 0 00€CIIEUEHUIO TOJITOBEYHOCTH KOHCTPYKIUH CO-
OPYKEHUH C YYE€TOM KOHKPETHBIX YCJIOBHM 3KCIUIyaTalUH HPOECKTUPYEMBIX
00BEKTOB, a TAKKE PACUETHBIE CPOKU UX CITYKOBI.

IIpenenbHbIE COCTOSHUSA COOPYKEHHUH, 10 KOTOPBIM JIAaeTCs OLICHKA Ha-
JNEKHOCTH IIpU HPOCKTUPOBAHMM U IKCIUIyaTallMM IIOApA3ACisAeTCsl HAa JBE
IPYIIIBL:

- IepBasi rpynna MOpeAcibHbIX COCTOSHUNW — COCTOSHUS CTPOUTEIBHBIX
00BEKTOB, HACTYIVICHHE KOTOPBIX BEJET K MOTEpe HECyllell crocoOHOCTH KOH-
CTPYKLIUH COOPYKEHUN;

- BTOpas Ipyla IpeaeibHbIX COCTOSHUM — COCTOSIHUS, IIPY HACTYILJICHUU
KOTOPBIX HApYILIACTCS HOPMaJIbHAsl DKCIUIyaTalMsl COOPYKEHUN WIM UCYEPIIbI-
BAETCS PECYPC UX JOITOBEYHOCTH.

ABapHuitHOE TIPEAEIBHOE COCTOSIHUE — COCTOSIHUE, BO3HUKAIOIIIEE TIPU aBa-
PUHHBIX BO3JCHCTBUSAX U CUTyalUsAX, KOTOPOE NPUBOAUT K Pa3pyLICHUIO CO-
OpYKE€HHI ¢ KaTacTpO(PUUECKUMHU MOCIIEICTBUSIMMU.

K NpcacjabHbIM COCTOAHUAM HepBOﬁ I'pyIIIbl OTHOCATCA:
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- IOTePsi MPOYHOCTH (B TOM YHCIIE — (PUIBTPAIMOHHOM), T.€. pa3pylieHue
00010 Xapakrepa (Harpumep, MIacTUIeCcKoe, XpymnKkoe, yCTAIOCTHOR);

- IOTepsl YCTOMYUBOCTH;

- SIBJICHUS, TIPU KOTOPBIX BO3HUKAET HEOOXOJMMOCThH MPEKpaIleHus dKC-
IIyaTanuu (Hampumep, dpe3MepHbie nedgopMaliuu B pe3ysibTaTe JAerpajiaiiu
CBOMCTB MaTepualia, IJIACTUYHOCTH, CIIBUTAa B COCIUHECHUAX, a TAKXKE UYpe3Mep-
HOE PACKPBITHE TPEIIHH).

K nmpenenbHbIM COCTOSTHUSIM BTOPOU TPYIIIBI OTHOCATCS

- o0pa3oBaHue MpenebHbIX AehopMaliii KOHCTPYKIUHN (Hampumep, mpe-
JeIbHBIX POTUOOB, YIIOB MOBOPOTA) WIM MpeaeabHbIX aedopMainuii ocHOBa-
HHUM, YCTAHABIMBAEMBIX, UCXOJs U3 TEXHOJIOTUYECKUX, KOHCTPYKTHMBHBIX WU
ACTETUKO-TICUXOJOTUUECKUX TPeOOBaHUM;

- IOCTWIKEHUE TIPEACIbHBIX YPOBHEH KoJeO0aHUM KOHCTPYKIIUN UM OCHO-
BaHUM;

- JOCTHXKEHHUE TTPEICIIbHON IIIUPUHBI PACKPBITUS TPELINH;

- IpyTU€ SBJICHUS, IPU KOTOPHIX BOZHUKAET HEOOXOIUMOCTh BPEMEHHOTO
OTPAaHUYCHUS DKCIUTyaTalluu COOPYKEHUsS H3-3a HENPUEMIIEMOTO CHHXKEHUS UX
AKCIUTYaTallMOHHBIX KAYECTB WJIM PAcYeTHOTO CpOKa CIYKObI (Hampumep, Kop-
PO3UOHHBIE TTOBPEKACHUS).

[lepeyenb mpeaeabHBIX COCTOSHUM, KOTOPBhIE HEOOXOJMMO YYHUTHIBATH
MPU MPOCKTUPOBAHUU U HKCIUTYyaTallMM COOPYKEHHUM YCTAHABIMBAIOTCS B HOP-
Max Ha IMPOECKTUPOBAHUE.

[IpenenbHbIE COCTOSIHMS MOTYT OBITh OTHECEHBI KaK K COOPYKEHUIO B I1e-
JIOM, TaK M K OTJACIbHBIM €0 2JICMCHTAM.

JI71st KaK10r0 TIPEAeIbHOTO COCTOSIHUS, KOTOpO€ HEOOXOAUMO YUUTHIBATh
MIPU TPOCKTUPOBAHUHU, JOJDKHBI OBITh YCTAHOBIICHBI COOTBETCTBYIOIIUE pacyueT-
HbI€ 3HAYCHUsI HArpy30K M BO3JCUCTBUU, XapaKTEPUCTUK MATECPHUATIOB U T'PYH-
TOB, a TaKXe reoMETpUUYECKHEe TapaMeTpbl KOHCTPYKIIUN COOpYyXeHu# (c yde-

TOM HMX BO3MOJKHBIX HamOoiee He6HaFOHpI/I${THLIX OTKJ'IOHCHHfI), YaCTHBIC KO-
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¢ pULMeHTh HAACKHOCTH, IPEIETbHO JIOMYyCTUMbIE 3HAUYCHUS YCUIIUH, HAMpsi-
KEHUU, IEPEMELICHUN U OCAJIOK.

JIJist KaKJI0TO YYUTHIBAEMOTO MPEEIbHOTO0 COCTOSIHUS TOKHBI OBITh yC-
TaHOBJICHBI PACUETHBIE MOJEIIA COOPYKEHUS, €0 KOHCTPYKTUBHBIX 3JIEMEHTOB
Y OCHOBaHMH, ONMKCHIBAIOIINE UX MOBEACHHE MpU Haubosiee HeOJAronpUsSTHBIX
YCIIOBUAX UX BO3BEIACHHUS U IKCIUTyaTalllu.

PacueTrsl coopykeHMI 10 NpeeIbHBIM COCTOSIHUSAM JOJIKHBI IIPOBOANUTh-
Csl C YUETOM:

- UX pacyeTHOTO CPOKa CIYKOBbI;

- POYHOCTHBIX M Je(POPMALMOHHBIX XapaKTEPUCTUK MaTepHANIOB, IMPH-
MEHSAEMBbIX B KOHCTPYKILHUSAX COOPY>KEHUH, a JIJIsi TPYHTOB (PU3UKO-TEXHUUYECKHE
XapaKTEPUCTUKU I10 pe3yJIbTaTaM UHKEHEPHO-TE€OJIOrMYECKUX U3bICKAHUN;

- HanOoJiee HEOIAroNPUATHBIX BApUAHTOB pacIipe/ielieHus Harpy3o0kK, Bo3-
JNENUCTBUM M UX COYETAHHUM, KOTOPHIE MOTYT BO3HUKHYTh IIPU BO3BEAECHUU, JKC-
IJIyaTaluu COOPYKEHUN;

- HEOJaronpUATHBIX MOCIEICTBUNA B Clydae JTOCTHXKCHHS COOPYKEHUSIMHU
IIPEEIIbHBIX COCTOSIHUN;

- YCIIOBUM HU3TOTOBJICHUSI KOHCTPYKLIMM, BO3BEIACHUS COOPYKEHHUHN U OCO-
OEHHOCTEN MX KCIUTyaTaluu.

VYcnoBust obecrieueHHs] HaIEKHOCTH KOHCTPYKUMHA WM OCHOBaHUM CO-
CTOSAT B TOM, YTOOBI pacyeTHbIC 3HAUCHUS YCUIUHN, HANPSOHKEHUH, AedopMalinid,
MIEPEMEILICHNH, PACKPBITUN TPELIUH HE MPEBBIIAINA COOTBETCTBYIOIINX UM TIpe-
JEIbHBIX 3HAYEHUH, YCTAaHABIMBAEMBIX IPU IPOECKTUPOBAHUU.

IIpenenbHO NONYCTUMBIE 3HAYEHMS OCANOK NEPEMEIIECHUNM COOPYKEHUU
CJIEAyeT yCTaHABIMBATh HE3aBUCUMO OT IPUMEHSIEMbIX MATEPUATIOB.

Pacuer KOHCTPYKIHII 1 OCHOBAHHMI COOPYXEHUU 1-ro u 2-ro ypoBHEH OT-
BETCTBEHHOCTH PEKOMEHIYETCs NMPOBOJUTH HA OCHOBE PE3YJIbTATOB CIELHAIIb-
HBIX TEOPETUYECKUX M DIKCIIEPUMEHTAIBHBIX HCCIEN0BaHUN, MPOBOAUMBIX

Ha (1)I/ISI/I‘{CCKI/IX MOACIIAX.
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[Ipu pacuere OcHOBaHMII HEOOXOAMMO HCMOJIb30BAaTh YCTaHABIMBAEMbIE
OTBITHBIM MYTEM 3HAYEHHS] IPOYHOCTHBIX U Je(OPMAIIMOHHBIX XapaKTEPUCTHK
IPYHTOB, a TaKXXE APYTrUe MapaMeTpbl, XapaKTEpU3yIOIHUe B3aUMOJIECUCTBUE CO-
OpPY>KEHUU C OCHOBAHUEM.

PacyeTsl coopyKeHUN 11O MPENEIbHBIM COCTOSIHUSM IIPOBOAATCS JJIS DKC-
IJIyaTUPYEMBIX COOPYKEHUM C LIENBbIO ONPEAECICHNS JCUCTBUTEIIBHBIX 3HAYEHU N
[19K mnam AuarHoCTUYECKUX KpUTEpHEB 0€30MacCHOCTH MPHU MPOBEIECHUU TpPEI-
JeKJIapalMoOHHbIX 00ciienoBanuil coopyxkenuii [ u Il rpynmnbel OTBETCTBEHHOCTH
(1 pa3 B 5 ner), nnsi CpaBHEHHsS] C JOMYCTUMBIMHU (IIPOCKTHBIMH), U OLEHKH
0€30MacHOCTH COOPYKEHUSI HA MOMEHT 00CIIe/JOBaHUSl.

IIpu pacuere II9K ompenenstorcss AEUCTBYIOIIME HA COOPYXKEHUs Ha-
Ipy3KH: TOCTOSIHHBIC, JJIUTENIbHbIEC, KpPAaTKOBpEeMEHHbIE, ocoOble. I[Ipu sToMm
IpH pacyeTax HEOOXOIUMO YUUTHIBaTh BCE BO3MOXKHBIE HEOJIaronpusITHbIE pac-
YeTHbIE coYeTaHusl (KOMOMHAIIMK) HArpy30K, KOTOPbIE YCTaHABIMBAIOTCS Ha OC-
HOBAHUU aHAJIM3a BCEX BO3MOJKHBIX PEAIbHBIX BAPUAHTOB OJHOBPEMEHHOIO UX
JNEUCTBUS U C YYETOM BO3MOYKHOCTH PEalIN3alvi PA3IMYHBIX CXEM IIPUIOKECHUS
BPEMEHHBIX Harpy3o0K.

JleiicTByto1IMEe HArPY3KH CPABHUBAIOTCS C HOPMATUBHBIMU (IIPOEKTHBIMU )
Y OIIPEIEIIETCS TEXHUYECKOE COCTOSIHUE COOPYKEHUM.

[Ipu pacuere KOHCTPYKUUH THAPOTEXHUUECKUX COOpPYKEHUH, paboTaro-
IIMX IPUA MOBBIIICHHON BJIAJKHOCTU B arpeCCUBHBIX Cpelax, B 30HaX IEPEMEH-
HOI'O YBJIQ)KHEHUS, [IPU BBICOKMX U HU3KUX TEMIIEpaTypax, IPU OLIEHKE HAJIEXK-
HOCTHU CJIEyeT YYUTHIBATh BO3MOXKHBIE U3MEHEHUS UX CBOWCTB BO BPEMEHH, U,
B NIEPBYIO OYEpPElb, AeTpaganuio (U3NUYECKUX CBOMCTB Marepuaia (IPOYHOCTH,
YIPYTOCTH, )KECTKOCTH, YCAAKHU U T.J.).

B kayecTBe OCHOBHBIX apaMETPOB MEXAHUYECKUX CBOWMCTB I'PYHTOB Clle-
JyeT YCTaHaBIMBATh JEHUCTBUTEIbHbIC 3HAUYEHUSI MPOYHOCTHBIX JePopMaluoH-
HBIX U JIPYTUX PU3NKO-MEXaHUUYECKUX XapaKTePUCTHUK, ONPEIeNsieMbIX Ha OCHO-
B€ JTAHHBIX MUH)KECHEPHO-TE€OJIOTUYECKUX U3BICKAHUNU B MECTE PACIIOJIOKEHUS CO-

OpY>KEHHS.
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[IpeBblllIeHUs TTOKA3aTEeNsIMU COCTOSIHUS 3aJaHHBIX JONYCTUMBIX 3HAYe-
HHUM O3HAYaE€T HACTYIUICHUE IPEIEIbHBIX COCTOSHUUW COOPYKEHHS, €CIU HC-
MoJIb3yeMasi METO/IMKA pacyeTa 00eCIieYMBaeT UX JOCTOBEPHYIO OICHKY.

B kauectBe mokaszaresiel COCTOSIHUS THAPOTEXHUYECKHUX COOPYKEHUMN
unu [I9K pekomeHayeTcss MPUMEHSTh CIEAYIOIINE BEJIUYUHBI, XapaKTepU3YIO-
e HaNpsHKeHHO-Ie(OPMUPOBAHHOE COCTOSIHUE, (DHIIBTPAIMOHHBIA U THJIPAB-
JTUYECKUMN PEKUMBI COOPY>KEHHSI, €r0 OCHOBAHUS M OEPETOBBIX MPUMBIKAHUIA:

- BEPTUKAJbHBIE U IUJIAHOBBIE MEPEMELICHUSI COOPYKEHUHN, UX DIEMEHTOB
Y OCHOBAHUM, BEJIMYMHBI JeopMariuii U pa3Mepbl UX 30H BHYTPHU COOPYKCHUS;

- HanpspKeHus (B TOM YHUCJIe — TIOPOBOE JAaBJICHUE) B MaTepuaiax coopy-
KEHUW, HA KOHTAKTaX PA3JIMYHbIX 30H BHYTPU COOPYKEHHUSI C OCHOBAHUEM U
OopTaMM KaHbOHA, a TaK)Xe TeMIIepaTypHbIC TPATUCHTHI;

- pUIBTpAIIMOHHBIE PACXOAbl U TPATUEHTHI, OTMETKU JACIPECCUOHHON MO-
BEPXHOCTH (PUIBTPALIMOHHOTO MOTOKA, (GUIIbTPAIlUOHHBIE AedOopMalluy TUIOTHH
U UX OCHOBaHHH, (PUIBTPAIMOHHOE JABJICHHWE HAa MOJOIIBBI OETOHHBIX COOPY-
YKCHMH;

- IPOTSKEHHOCTh U PACKPBITUE TPEUIVH;

- INHEWHBIEC pa3Mephl U 00BEM pa3MbIBa B HIDKHEM Obede U T.I.

KpoMe abCoNOTHBIX 3HAYEHUN TEPEUHCICHHBIX MOKa3aTesie PeKOMEH-
JyETCsl PErJIAMEHTUPOBATh UHTEHCUBHOCTh MX MU3MEHEHHUS BO BPEMEHU B 3aBU-
CUMOCTH OT TIEpHoJia pabOThl COOPYKEHHUS.

Bbonee moapo6HO, UCXOs U3 OOIIMX TEXHUYECKUX TPEOOBAHUM, K OCHOB-
HBIM TIapameTpaM, XapakTepU3YyIIIUM Oe3omnacHyr padory noctosHHbIX ['TC
MEJIMOPATUBHOTO HA3HAYEHUS, MOKHO OTHECTH:

- TapaMeTpbl CTATUYECKON YCTOMYUBOCTH;

- TapaMeTpbl KOHCTPYKTUBHON YCTOMYUBOCTH;

- mapameTpbl PUIHTPALIMOHHON YCTOWYHUBOCTH;

- TTapaMeTpbl SKOJIOTUYECKOW YCTOMYNBOCTH;

- mapameTpbl 00PHOBI 32 KUBYUECTh.

K mapameTpam CTaTUYECKOM YCTOﬁqHBOCTH OTHOCATCA:
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- IOMyCTUMAasl IIUPUHA PACKPBITUS TPEIIUH, MEXKOJIOUYHBIX (TeMIepaTyp-
HO-0CaJI0YHBIX) IIIBOB OETOHHBIX U KEJIE300€TOHHBIX COOPYKEHHUI;

- HaJIM4ue MOJIOCTEN U KaBEPH B OCHOBAHUU U TEJIE COOPYKEHUM;

- XapaKTepHOE JJis OIMOJ3HS HalpaBlIeHHE BEKTOpPOB nedopmanuit (pop-
MHUPOBaHHE MOBEPXHOCTH OOPYIICHUS);

- IOPOBOE JIaBJICHUE U UHTEHCUBHOCTb €r0 PaCCEUBAHUs B BOJOYIIOPHBIX
AJIEeMEHTaX IPYHTOBBIX IUIOTUH (1aM0) U OCHOBAHMIA;

- HaJIM4YKMe U pa3BUTHE MPOCATOK UM My4YESHHs IpyHTa Ha rpedHe, bepMax
WJIM OTKOCAaX;

- mapaMmeTpbl CEHCMHUYECKUX KOJIEOaHUI OCHOBAaHHMM U JUHAMHUYECKOHN pe-
aKI[UU COOPYKECHUN;

- CKOPOCTbH JIBMXKEHHSI BOJIBI B OTKPBITHIX BOJOCOPOCHBIX COOPYKEHUSX;

- JIOKaJbHBIE OMOJI3HU (0OpYIIEHUS) OTKOCOB;

- IIyOuHa BOJIBI U HAIIOp HaJ TOPOTrOM BOJOCIHUBA;

- TUAPOCTATUUECKOE JIaBJIEHUE CO CTOPOHBI BEPXHETr0 U HIXKHETO Obe(oB
(ypoBHM BOJibI, rpa)K1 HAMIOJHEHUS U CPAOOTKH);

- IMHaMHUYECKHE BO3JIEUCTBUS HA COOpPYKeHUs (OT cOpackiBaeMOro morTo-
Ka BOJIbl, aBTOMOOMJIBHOT'O TPaHCIIOPTA U T.1I.);

- HAIIpSDKEHUSL B TEJIE COOPYKEHUUW M UX OCHOBAaHMAX, KOHTAKTHBHIC Ha-
NPSKEHUS,

- ropusoHTanbHble nepemenieHus ' TC u ux ocHOBaHUi;

- MPOCAJIKU TPYHTA B HETOCPEICTBEHHOW OJIM30CTH OT THJIPOTEXHUYECKO-
ro COOpPYKEHHS, 110 Tpacce KaHaia U MoOJIU30CTU OT HEE,;

- HaTMyre HeOJAroNnpUATHBIX TEO0JIOTMYECKUX MPOLECCOB (CKIOHOBBIX,
TEPMOKAPCTOBBIX U TIp.);

- o0pa3oBaHue B 3MMHEE BpeMs HaJleeH;

- 1aBJICHWE HAHOCOB U UX MEXaHUYECKUE XapaKTEPUCTUKH;

- QHTPOIIOT€HHBIE BO3JACUCTBHUS HAa THUAPOTEXHUYECKOE COOPYKEHUE
(1o6b1ya HeTH U Ta3a, CTPOUTENHCTBO MOA3EMHBIX COOPYKEHUMN, PETHOHAIBHOE

BOJOIIOHU>KCHHUC U T.H.).
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K mapamerpam GpuiabTpaluOHHON YCTOMYHMBOCTH OTHOCSITCS:

- HATMYME COCPEAOTOYEHHBIX XOJ0B (UIBTpALMK B Teje, OeperoBbIX
IIPUMBIKAHHUAX U OCHOBAHUHU IUIOTUHBI;

- puIbTpaMOHHOE JAaBJICHUE HA MOJIOMIBBI OETOHHBIX COOPYKEHUI;

- OTMETKHU JICTTPECCUOHHON MOBEPXHOCTU (PUIBTPAIIMOHHOTO MMOTOKA;

- IbE30METPHUUECKHUE HAIIOPBI U UX I'PAJAUEHTHI B OCHOBAHUU COOPYKEHUN;

- HaJleJIi Ha BhIX0J1aX MpOo(UIbTpOBaBIIEHCS BOJIbI;

- TEMIIEPATYPHBIN PEXKUM COOPYKEHHUS;

- TeMIlepaTypa, MyTHOCTb U XUMUYECKUN cOCTaB GUIbTPYIOIIEHCS BOIbI;

- HaJTlM4Ke 3aCTOMHBIX 30H QUIBTPALIMOHHOTO MOTOKA;

- HAJIM4YUe U Pa3BUTHUE TPEIUUH HA I'PaHAX COOPYKEHHUH, B 30HaX CONps-
YKEHHMSI DJIEMEHTOB COOPYKEHUN U OCHOBAHUU C Pa3JIMYHBIMU MEXAHUYECKUMU U
(GUIBTPaLIMOHHBIMU CBONCTBAMU;

- IposiBJIeHUE (PUIIbTPALIMU: TIOSIBJICHHUE MOKPBIX MSTEH WM BHICOJIOB, Ka-
NeIbHON, 04aroBOM WK CTPYHHON (HUIBTpaIny;

- puIbTpanMOHHBIE PACXOJIbl B TEJE COOPY>KEHUW, OCHOBAHUU U Oepero-
BBIX ITPUMBIKAHUAX;

- IbE30METPHUUECKHUE HAIIOPbl U UX I'PAJAUCHTHI B TEJIE TPYHTOBBIX COOPY-
KEHUI, OCHOBAaHUU U OEPETOBBIX MPUMBIKAHUSAX;

- MOSIBJIEHUE BOJBI B OOBIYHO CYXMX CMOTPOBBIX KOJOJAX, KIOBETaxX U
KaHaBaX B HEMOCPEJICTBEHHOM OJM30CTH OT THUAPOTEXHUYECKOTO COOPYKEHHS
WJIY TPACChI KaHAJIa;

- 3aCOpPEHUE, 3apacTaHue, IIPOMEP3aHue IPEHAXKHBIX YCTPOUCTB.

K napameTrpam KOHCTPYKTHUBHON YCTOMYHUBOCTH OTHOCSTCS:

- )KECTKOCTh M YCTOMYHMBOCTH HANpPsHKEHHO-Ae()OPMUPOBAHHOIO COCTOSI-
HUSL CUCTEMBI «COOPYKEHUE-OCHOBAHUEY;

- COCTOSTHHE 3alLUTHBIX OKPBITUN;

- COCTOSTHME 000JIOUKH (M3OJISILIUKU UJIM aHTUKOPPO3UITHOM OKPACKH);

- HOBPCKACHUA BOJIHO3AIIUTHBIX erHJ’ICHI/Iﬁ OTKOCOB IIJIOTHH U ):[aM6;
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- TEOMETPUYECKUN KOHTYp AaMOBbI (TJIOTHUHBI) U €€ KOHCTPYKTUBHBIX 3JIe-
MEHTOB;

- POITYCKHAs CTIOCOOHOCTb;

- TEPMETUYHOCTD CTHIKOB, IIBOB, (DJIAHIIEBBIX COCAUHEHUI;

- CJIeZIbl BHIIIEIaYMBAHUs, KOPPO3UH OETOHA;

- CKOPOCTh CpabOTKH BOJIBL;

- YKJIOHBI, CKOPOCTH T€UCHUSI, TITyOMHA BO/IbI;

- COCTOSIHME KPEIUJICHUS JTHA U OTKOCOB;

- YIJIBI TIOBOPOTAa XapaKTEPHBIX CEYCHUN OETOHHBIX M KEJIE300C€TOHHBIX
COOPYKEHHM;

- nedeKThl U TOBPEXKJICHUS B BUJIE CKOJIOB, PAKOBWH, KaBEpH, BHIOOUWH,
MOJIOC WJIM 30H UCTUPAHUS, CKBO3HBIX OTBEPCTUH; C O0OHAKEHUEM UJIU OT'OJICHU-
€M apMatypbl, C KOppo3uel apMaTypsl H T.11.;

- XapakTep MOBEPXHOCTH (TUIOTHBIM MM PBHIXJIBIN; TIAIKUN WIN MIEPOXO-
BaThIi; ¢ MIPU3HAKAMHU IIETYIICHUS WK 0€3, HaJu4Khe Ha MOBEPXHOCTH OTCJIau-
BaHMS, BEIKpAIIMBaHUsI, KOPPO3UU apMaTyphl, BICOJIOB U T.IL.);

- YPOBEHb BEICHUSI MOHUTOPUHTA O€30MMacHOCTH;

- COCTOSIHME MEXaHUYECKOr0 000PY/I0BaHUS;

- HAJIMYHUE MOPO300OMHBIX TPEITUH, THAPOIAKKOIUTOB.

K nmapameTrpam sK0JI0rHYeCKOM YCTOMYUBOCTH OTHOCST:

- YPOBHU TPYHTOBBIX BOJl B 30HE BIUSHHS THIPOTEXHUUYECKHX COOPY-
JKCHUH;

- XHMHUYECKUN U OUOJOTUUYECKUIN COCTaB IPYHTOBBIX BOJI;

- TeMIepaTypa OKpyKaroIlel coopyKeHue cpeanl (BO3ayXa, BOJIbl) B 30HE
Bausiausg I'TC;

- (UBUKO-XUMUYECKHE CBOMCTBA U XMMHUYECKHUI COCTaB MOJI3EMHBIX U MO-
BEPXHOCTHBIX BOJI.

K mapamerpam 60pbr0ObI 3a JKUBYUYECTh OTHOCHT:
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- Hanumuue Ha ['TC 3amaca cTpoiiMaTtepualioB U CIIEHTEXHUKH, MPeaHA3HA-
YEHHBIX JUJIA PEAOTBPALIECHNUS aBapUH, JUKBUIAALNHN €€ MTOCIECICTBUN U 3aIUTHI
JIIOCH;

- HAJIMYUE KOHTPOJIBbHO-U3MEPUTEIBHON anmaparypsl i MPeaynpekic-
HHSI BOBHUKHOBEHHS aBapUU;

- HAJIMYME TUIaHA MPOTUBOABAPUNHBIX MEPOIIPUITHN;

- HAJINYME TUIaHA IEMCTBUU B YCIIOBUAX ABAPUU;

- HUIMYKE HAJIEKHON CXEMBbl OTOBEIICHUs 00 aBapUMHBIX M YpE3BbIUaAli-
HBIX CHUTYallUsIX W CIY>KObI MEIUIIMHCKOTO OOECTeUeHHUsI B CiIydyae aBapUMHOM
WJIA YPE3BbIYAHON CUTYALINH.

[Ipu oueHKe SKCIUTYaTAUMOHHOW HAIEHKHOCTU COOPYKEHUM NMPUHUMAKOT-
C4 BO BHUMAaHHE TAKXKE MOKA3ATEIN UX COCTOAHUS, KOTOPBIE HE PACCUUTHIBAIOT-
CA ¥ HE IPOTHO3ZUPYIOTCS MPU MIPOEKTUPOBAHUYU U CBSI3aHBIL:

1) ¢ HemocTaTkamMu, UMEBIIMMHU MECTO BO BpeMs M3BICKAHUM, UCCIIeI0BA-
HUN, TPOEKTUPOBAHUS, CTPOUTEIIBCTBA U AKCIUTyaTalnu (OMHUOKU B Ompesee-
HHUHM XapaKTEPUCTHUK MOPOJ OCHOBAHWW U TeJIa MJIOTHUH; OLIEHKHU I'€OJIOTUYECKON
U THAPOTEOJIOTMYeCKO 00CTAaHOBKH; HEMPABWIbHBIA BHIOOP PACUETHBIX CXEM,
HArpy30K M KOHCTPYKTHUBHBIX PEIIEHHUMN; OTKIOHECHUE OT TEXHOJOTMU CTPOU-
TEIHCTBA U MIPABUJI KCILTyaTalluHN );

2) ¢ BO3MOXXHBIMH HU3MEHECHUSIMH TPUPOTHON OOCTAaHOBKH, PACUETHBIX
HArpy30K M YCJIOBHUH IKCILTyaTallUU.

[IpenenpHble 3HAUYECHUS MOKA3ATEIEH COCTOSIHUS M UX IEPEYEHb YTOYHS-
FOTCA TPHU CIA4Ye COOPYKEHUS B DKCIUTyaTallMIO U B MPOLECCE SKCIUTyaTalUuU
Ha OCHOBE JAHHBIX MO TEXHOJIOTUHM BO3BEACHUS COOPYKEHUS, KOHCTPYKTUBHBIX
W3MEHECHUN, BHECEHHBIX B IIPOLIECCE CTPOUTENBCTBA, PE3YJIBTATOB HATYPHBIX
HaOJII0/ICHN, a TaK)Ke Ha OCHOBE KOHTPOJIBHBIX PACUYETOB, BHITIOJHEHHBIX C UC-
MOJIb30BAHUEM YTOYHECHHBIX XapaKTEPUCTUK CBOMCTB MATEPHUATIOB COOPYKEHHUS
U €r0 OCHOBAHMUS.

[IpenenpHble 3HAUYEHUS MOKA3ATENEW COCTOSIHUS PEKOMEHIYETCA YTOY-

HATH Ha OCHOBC MOACJIBHBIX I/ICCJ'ICI[OBaHI/II\/JI, HAaTYpHBIX HAHHBIX W Ha OCHOBC
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aHallM3a COCTOSIHUS COOPYKCHHH aHAJIOTMYHOW KOHCTPYKIIMH, JOCTHTABIIUX
MPEICIbHBIX COCTOSSHHM MEepPBOHM Tpynibl (10 HEMPUTOJHOCTH U DKCILTyaTaI[uH )
WJIH BTOPOH TPYIIIBI (IO HETIPUTOAHOCTH K HOPMAIIbHOM SKCILTyaTalum).

[TapaMeTpsl SKCIUTYyaTAIMOHHBIX KadeCTB XapaKTEPU3YIOT OE30MacHOCTh
COOpyXeHus. JMarHocTUYeCKue KPUTEPHH O€30MacHOCTH OMPEISISIIOT UX HOP-
MaTHBHBIC 3HaueHUs. Kputepuu 6e30macHOCTH JOKHBI ObITh YCTAHOBIICHBI IS
KaXXJI0T0 THIPOTEXHUUYECKOTO COOPYKEHHSI METHOPATHBHOTO HA3HAYCHHSI.

3a kputepun 0€30MaCHOCTH THUAPOTEXHUUYECKUX COOPYKCHHH MeITuopa-
TUBHOTO Ha3HAYCHMsI CJIeyeT MPUHUMATh MpeeIbHbIC 3HAUCHUS KOJTNYECTBEH-
HBIX M Ka4eCTBCHHBIX IOKa3aTeNieil MX COCTOSHUSA U YCIOBUH HSKCIUTyaTaIluH,
KOTOpBIE, C OHON CTOPOHBI, COOTBETCTBYIOT JOIYCTUMOMY YPOBHIO pHCKa aBa-
PHUH COOPYKECHHS, a C APYrol — OJHO3HAYHO XapaKTEPHU3YIOT OJHO M3 €ro co-
CTOSTHUM: ucTpaBHOE (paboTOCIIOCOOHOE), HEUCTIPABHOE (YaCTUYHO PabOTOCTIO-
coOHOE) i mpeaaBapuiiHoe (HepaboToCmocoOHOe).

JUTsl THIPOTEXHUYECKUX COOPYKEHHI KPUTEPUU 0€30TacHOCTH JTOTKHBI
OBITH pa3paboTaHBI ISl ABYX YPOBHEW 3HAUCHUU UX JUATHOCTUYECKHX TOKa-
3aTeNen:

K1 — mepBrlii (IpeaynpekIarolini) ypOBeHb 3HAUCHUH JUATHOCTUICCKUX
noKa3aTelsield, XapaKTepU3YIOIINX TePexo]] COOPYKEHUsI OT paboTOCIOCOOHOTO
COCTOSIHHSI K YaCTUYHO pabOTOCTIOCOOHOMY COCTOSIHHIO, MIPH JAOCTH)KCHHH KO-
TOPOTO YCTOMYMBOCTH, MEXaHHUYECKasl ¥ (GUIBTPAIIMOHHAS TIPOYHOCTH BOJIOMIO/I-
MOPHBIX M BOJOCOPOCHBIX COOPY)KEHHH eIle COOTBETCTBYIOT YCJIOBUSAM HOP-
MaJbHOH SKCIUTyaTalllu;

K2 — BTOpo#i (npeaeibHbIi) ypOBEHb 3HAYCHUN TUArHOCTUYCCKUX TOKa-
3aTeNei, XapakTepH3yIIIUd Tepexo] COOPYKEHHS OT YaCTHYHO paboTocro-
coOHOTo B HEpaboTocrocoOHoe (MpelaBapuiiHOE) COCTOSTHUE, MTPU MIPEBBILIEHUN
KOTOPBIX JKCIUTyaTalHsi TUAPOTEXHUIECKOTO COOPYKCHUS B MPOCKTHBIX PEIKH-
Max HEJIOMyCTHMA.

Kputepuu 6e30nmacHOCTH THAPOTEXHUYECKUX COOPYKEHUN TOJDKHBI OBITH

YCTAHOBJICHBI HAa CTAAWUW IIPOCKTUPOBAHU. Ha CTaausAX CTPOUTCIILCTBA, 3KC-
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TUTyaTaluu, U (UJIK) PeKOHCTPYKIMH THIPOTEXHUYECKOTO COOPYKEHUS, a TAKKe
M3MEHEHUH yCIOBUI €ro 3KCIUlyaTallud, U3MEHEHUs TpeOOBaHUN HOPM M Ipa-
Bus 6e3onacHoctu ['TC kputepun noiexxar yToUHEHHUIO.

JIs DKCIUTyaTUPYEMBIX TUAPOTEXHUYECKUX COOPYKEHUN MEIMOPATUBHO-
ro Ha3HA4YeHUs YUCIEHHblE KpuTepuanbHble 3HaueHusa K1 m K2 auarnocruue-
CKMX IIOKa3aTesel Ha3HA4YarTCs [OBEPOYHBIMU pacyeTaMu 10 IPEIENIbHBIM CO-
CTOSIHMSIM TIEPBOM M BTOPOM IpyYIIN, HA OCHOBHOE U 0c000€ COUYETaHHE HArpy30K
1 Bo3aehcTBUi. [Ipy 3TOM B pacyeTHBIX MOJENSAX M CXEMax JOJDKHBI OBbITh y4-
TE€Hbl KOHCTPYKTUBHBIE U3MEHEHHUSI COOPYKEHNUsI, BHECEHHBIE B XOJE€ CTPOUTEIIb-
CTBA M DJKCIUlyaTallud, YTOYHEHHBIE pPAaCyCTHbIC HArPy3KH, XapaKTEPUCTUKU
IPYHTOB U MaTE€pHAJIOB, a TAKXKE BHISBIICHHBIE HATYPHBIMU HAOIIOJEHUSMU OCO-
OeHHOCTH paboThl, MpoUECcChl U Ae(EKThI, BIUSAIONIME Ha MPOYHOCTh U YCTONYH-
BOCTb COOPYKEHMSI M OCHOBaHMS. ONEpaTHUBHYIO OLEHKY JKCILTyaTallHOHHOIO
COCTOSIHUSL COOPY>KEHHSI M €ro Oe30MaCHOCTH JOJKHBI OCYHIECTBIISITH ITyTEM
CpaBHEHHSI U3MEPEHHBIX (MJIM BBIUYMCICHHBIX HA OCHOBE M3MEPEHUI) KOJIUYECT-
BEHHBIX U KAaYECTBCHHBIX JIMArHOCTUYECKUX IOKA3aTEICH C UX KPUTECpPUAIIbHBI-
mu 3HaueHusMu K1 n K2, a Takke ¢ IporHo3upyeMbIM HHTEPBAIIOM U3MEHEHUS
JIAarHOCTUYECKUX IMOKA3aTEeIICH.

JIns quarHOCTUYECKUX IMOKa3aTeen, i1 KOTOPBIX JOCTOBEPHBIE pacyer-
HbI€ 3HAUYEHHUS MOJTYUUTh CIO0XKHO (M3-32 OTCYTCTBUS MCXOJHBIX JAHHBIX, CIIOXK-
HOCTH y4€Ta MHOTOYHMCICHHBIX (PAKTOpOB W T.I.), KPUTEpUAIbHBIC 3HAUCHUS
MOTYT OBbITh YCTAaHOBJIEHBI CTATUCTUYECKUM METOJOM IO pe3yjbTaTaM aHajau3a
JAHHBIX MHOTOJIETHUX HATYPHBIX HAOMIOJIEHUN 32 pabOTOM M COCTOSIHUEM CO-
OpPYKEHHUS.

Cratuctuyeckue MeToAbl sl Ha3HAYeHUs] KpUTEpHeB 0€30IacHOCTU MO-
ryT ObITh MPUMEHEHBI JJII BCEr0 KOMILIEKCAa HU3MEPSIEMBIX JTHAarHOCTHYECKUX
[oKa3aTeseyd IpU HAIUYUM IPEIACTABUTEIBHOIO BPEMEHHOIO psifila HAaTYPHBIX
M3MEpEHUN B AUana3OHe HArpy30K U BO3JACUCTBUM, HE MPEBBIIAIOLIINX ITPOEKT-

Hble [23].
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Coopyxenue cuuraercs Oe30macHbIM B Cilyyae, KOrja IOKa3aTeiau co-
CTOSIHUSL COOPY)KEHHMSI U OCHOBAaHMS, HEIOCPEACTBEHHO OIPEIECISAIOIINE €ro
MPOYHOCTb, YCTOMYHMBOCTb, BOJIONPOMYCKHYIO CIIOCOOHOCTH, IPEBBIIICHHUE
rpeOHsl HaJl ypOBHEM BOJbI B BOJOXPAaHMUIIMIIE, COOTBETCTBYIOT IMOKAa3aTeIsIM,
YCTAHOBJICHHBIM JEUCTBYIOIIUMH HOPMaMH IPOECKTUPOBAHUS TUAPOTEXHUYE-
CKUX COOPYKEHHUM.

PCKOMCHJIYCMBIC MCTOABI PACUCTOB U I/ICCJ'ICI[OBaHI/Iﬁ IJIA OIIPCACIICHUA

kputepuanbHbix 3HaueHuit K1 u K2 npusenens! B Tabnuiie 3.

Tadanna 3 — PekomenayeMbie MeTObI PACYETOB U MCCJIeI0BAHNH
JJIS1 ompeaeieHusi KpurepuaabHbiX 3HaYeHuil K1 u K2

No PexkoMeH1yeMble METObI PACUETOB U
. /;[ HaumenoBanue nokasarens UCCIIEIOBAaHUM JIIs OTIpe/IeIeHHs] KpUTEPHAIIbHBIX
3HaueHnu K1 n K2
1 2 3
OTMeTKH AEeTpecCUOHHOM 10-
BEPXHOCTH (PMIIBTPALHOHHOTO
1 | moToka B Teje rpyHTOBBIX CO-
OpyKeHu# 1 OeperoBbIX NpHU-
MEIKAHISX AHanutryeckue MeTojbl (METOJ MCCIE0BaHUs Ha-
MOpHOH M Oe3HanopHON (QuiIbTpauuu, MeTol (dpar-
[Ipe30MeTprUECcKHE HAIOPHI .
. MEHTOB) U rpaduyecKuil — Jyis onpeaeneHus: Kpure-
B T€JI€ COOPYXEHUI, OCHOBa- .
2 o pHAIBHBIX 3HAYEHUH NbE30METPUUYECKUX HAaropoB,
HUM GeperoBbIX NPUMbIKAHU-
ax ¢buIbTpaMOHHBIX pacxooB. Ha craguu skxcrutyara-
uuu Kpurepuanbhele 3HaueHus K1 u K2 yrounstor-
['paguenTsl Hanopa B Tene
. Csl IOBEPOYHBIMH pacyeTamMH, B TOM YHCJI€ Ha OCHO-
3 | coOpyXeHHI, OCHOBAaHUH U
BE€ HCIIOJIb30BAHUS IPOTHO3HBIX CTATUCTUYECKUX
OeperoBbIX MPUMBIKAHUSIX N
Moienen
OMIbTPaAIMOHHBIE PACXO/IbI
4 | BTENE COOPYXXEHUMH, OCHOBA-
HUU U O€peroBbIX MPUMbIKa-
HUSX
BepTukanbabie nepeMenieHus
5 | (ocagku) ruApOCOOPYKEHUN U
. JleTepMUHUCTUYECKHE pacyeTbl MPOYHOCTH U YC-
UX OCHOBaHMM . .
TOMYMBOCTU OETOHHBIX THUIAPOCOOPYKEHUH U CO-
['opu3oHTanBHBIE IEpEMEILIE- .
. OpY’KEHUH U3 IPYHTOBBIX MAaTE€pHAJIOB (METOIbI Me-
6 | HUS TUOPOCOOPYKEHUN U UX .
OCHOBAHIH XaHUKH CIUIOIIHOM CpeJbl, TEOPUHU YIPYrOCTH, IUla-
CTHUYHOCTH, NoJsizydyectu). Ha ctaauu skcrutyatanum
Hanpsioxenus B Tene coopy- N
7 . KpUTEpUaIbHble 3HAYEHHS IOKa3zaTeled COCTOSHUS
KEHUI U UX OCHOBAHMSIX
I'TC yrouHstOTCS MOBEPOYHBIMU pacyeTaMy Ha OC-
VYTI1bl TOBOPOTA XapaKTEPHBIX .
. HOBE JIaHHBIX HATYPHbIX HA0JIIOIeHU]
8 | ceueHuil OETOHHBIX U
/OETOHHBIX COOPYKEHUN
WHxeHepHble ~ METOABI,  pEerjaMeHTHPOBAaHHbIE
PackpsITHEe Tpenus u Mex- o
9 CHull (Bropast rpynma npeesbHbIX COCTOSHHM).
0JI0YHbBIX IIIBOB .
KputepuanbHble 3HaU€HUs IOKa3aTesen
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[Iponomkenue Tabnuibl 3

1

2

3

10

I'myOuna pacnipocTpaHeHust Tpe-
IIUHBI IO KOHTAKTy OCTOHHOU
IUIOTHHEI CO CKaJbHBIM OCHOBA-
HHUEM

Ompenenenue npeneabHON TIIYOMHBI pacpocTpa-
HCHUA TPCIIHMHBI ITO KOHTAKTY OE€TOHHOH IIOTUHEI
CO CKaJbHBIM OCHOBAaHHEM M3 YCIIOBHS obOecrede-
HUA IIPOYHOCTH COOPYKEHHSI H OCHOBAHHUIL.
Ha cragum skcruryaTaniui — MCHOJB30BAHHUE TIPO-
THO3HBIX MaTEMaTUYeCKHX MOJeliel (ammpoKcH-
Mallisl, perpecCHOHHAs MOJICITb)

11

Bs3anMHoe cMmenienue cekuu o
IBaM OECTOHHBIX U /OCTOHHBIX
COOPYKEHUI

Ompenenenrue TOMYCTUMOTO B3aMMHOTO CMeEIIIe-
HUS CEKIMI MO IIBaM OTHOCUTEIBHO JPYr Jpyra
W3  YCIOBHUSI ~ COXpaHEHUS  TE€PMETUYHOCTH.
Ha cragum skcrutyaTanuym — MCMOJIB30BaHHUE CTa-
TUCTHYECKUX MoOJeei

12

Temneparypa u TeMIiepaTypHbIi
TPaJIMEHT B TEJE COOPYKEHHS U B
MPUKOHTAKTHOHN 30HE OCHOBAHUS
(s coopykeHH, BO3BOJIMMBIX B
CEBEPHON KJIMMATUYECKON 30HE)

Pacuerbl HampsHKEHHOTO COCTOSIHUS IJIOTUH U MX
ocHoBaHui. Ha cragum skcruryaranuu KpUTEpH-
aJIbHbIE 3HAUEHUS [0Ka3aTessl YTOUHSIOTCS pacue-
TOM C YYETOM PEaIbHOTO TEMIIEPAaTypHOTO PEXKHU-
Ma OKPYKaroUIen Cpeibl

13

Temneparypa ¢puibTpyromei Bo-
IIbl B T€JI€ TPYHTOBBIX COOPYXKe-
HUM

Hcnonp30BaHue CTAaTUCTUYECKUX MOJEIEH Ha OC-
HOBAHUU JIaHHBIX HATYPHBIX HA0JI0IEHUI

14

['mybuna pa3mbiBa qHA OTBOIS-
LIEr0 KaHaja HUXKe pucoepMbl

Ompenenenue riayOMHBI pa3MbIBa — PacyeTOM IO
SMITUPUYECKUM 3aBHCUMOCTSIM (M3 YCIOBHUS [0-
IIyCTUMOM Hepa3MbIBAIOLIEH CKOPOCTU MOTOKA) U
yIeNbHOTO pacxoia. KpurepmaibHbie 3HAYCHHS
rIIyOMHBI pa3MbIBa THA OTBOJISIIETO KaHajla HUKE
prCcOepMBI Ha CTAJIMU IKCIUTyaTalluy IPHHAMAIOT-
Csl paBHBIMU 3HAYCHHSIM, OIPEICIICHHBIM HA CTa-
JIMH TTPOEKTA

15

JInHelHbIN pa3Mep U IIomaab
30HBI HAPYUIEHUSI KOHTAKTA TUIAT
KpEIJIEHNs OTKOCOB IUIOTHH U3
I'PYHTOBBIX MAaTEpUAJIOB

Pacuer npoyHOCTH IJIMT KpeIIeHUs: OTKOCOB ILIO-
THH W3 TPYHTOBBIX MAaTE€pUAIOB I PA3IUYHBIX
YCIIOBUH UX OIUPaHUs

PacueTs! mo IMPOBCPKEC COOTBCTCTBHUA COOPYIKCHHA Tpe60BaHI/I$IM HOpMa-

THUBHBIX JOKYMCHTOB BBIIIOJHATOTCA 336HaFOBpeMeHHO €ro coOCTBEHHUKOM HJIH

110 €0 3aJaHHIO HpOCKTHOﬁ 201041 HaquO-HCCHCHOBaTCHBCKOﬁ OpraHu3anusaMu.

Komuccus, npoBojsinast 06cienoBaHuE COOPYKEHHUS, TPOBEPSET MPaBUIBHOCTh

BBI60pa HCXOJHBIX JAHHBIX, MCTOAUKHU PACUYCTOB U IMPUHATBIX HOPMATUBHBIX

KPUTEPHUEB.

OI'HY «PocHUUNIIM» B kauecTBe moKa3aTesell COCTOSIHUS, XapaKTepH-

3YIOLIME HAJEKHOCTh C OE30MaCHOCTh MEIUOPATUBHBIX COOPYKEHUN PEKOMEH-

AyeT cieaylolre napameTpsl (Tadbauua 4).
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Taoauua 4 — Kpurepuu 6e3onacnoctu u Hage:;kHocTH I'TC Me1MmopaTUBHOI0 HA3HAYEHUS

Tlokazarenu

3HayeHusa

IIpumeuanus

1

2

3

[IpeBpillieHNE OTMETKH TpPEOHSI COOPYKEHHUH,
CO3/IAIOMIMX HAMOPHBIK (POHT, HAX YPOBHEM
BOJbI B BOJIOTOKE, BojoeMe (Ipya WIH BOJO-
XpaHWJIUIIE) pacueTHON 00eCIeYeHHOCTH

H,—-(H,,+Ah, +h

run1%

)>0,5 ™M

H .p — OTMETKHU IpeOHS; H p% — OTMETKA YPOBHS BOJIBI
pacyeTHON 00ecrieYeHHOCTH; A/, — BETPOBOM HAaroH

BOJIbI B BEpXHEM Obede; £ — BBICOTA HAaKaTa BET-

runl%

POBBIX BOJIH 0OecneyeHHOCThIo0 1 %

@uiIbTpallMOHHAs YCTOMYMBOCTh IpyHTa Tela
COOPYKECHHUSA

Jaw >1,0
J

J sk — AOTLYCTUMBIN KOHTPOJIUPYIOLINHI IPA/IUCHT;

J — neficTBUTEIBHBIHI TPaJIuEHT

[IponyckHast crocoOHOCTh BOJOCOPOCHBIX CO-

Qmwc
600.cO00p >1

o — MaKCUMaJbHasl TIPOIYCKHAsI CIIOCOOHOCTh

600.cO0p

coopyxenust; 0 ,,, — PaCueTHAs MPOITYCKHAs CIOCO0-

OpYKECHUI 0,
HOCTh COOPYXCHHS 33JaHHON 00eCIIeueHHOCTH
HpOHYCKHaSI CIIOCOOHOCTD Boﬂo3a60pa (BOI[O- Qmp.e()() <1 Qmp.goo - Tpe6yeMBII/I pacxon 1o I‘pa(bI/IKy BOJIOTIOTAaYH,
CIycKa) Q.o Q.,,p — IPOITYCKHASI CIOCOOHOCTH COOPYKEHHUS
V., — JOIYCTUMAs BBIXO/IHASA CKOPOCTh MEXaHHYe-
VY CTOHYMBOCTD TPYHTAa OCHOBAHHUSI COOPYKEHUS Ve >1 cKkoif cy(hdo3uu rpyHTa COOPY>KEHHSI OCHOBAHUS;
Ha MEXaHU4ecKylo cy(pdo3uto V.. V.. — JeHCTBHUTEIbHAs BEIXOAHAS CKOPOCTh (QHIBTpa-
IIMOHHOTO MOTOKA
. K, K, — ko3¢ duiueHT 3anaca ycToHUMBOCTU OTKOCOB;
Craruyeckast yCTOHYMBOCTb OTKOCOB 21,0 . .
K, K, — nomyctuMbIi K03()OUIMEHT yCTONYNBOCTH
R R,, — HOpMaTHBHOE JOMYCTHUMOE HaIpsbKeHue; R —
[IpOYHOCTH IPYHTA OCHOBAHHUS —>1 " p y p ’
R JEeWCTBUTENHFHOE HANPSHKEHUE HA TPYHT OCHOBAHUS
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[Ipononxenue Tabauis! 4

H.Cp

1 2 3
R, — OIyCTUMOE HOPMAaTUBHOE 3HaYE€HHE 0000IEHHOM
06 R HecylIen cnocooHocTH; ' — 3HaueHue 0000IIEHHOTO CH-
CCIICHCHAC HAJICAHOCTH  CHCTEMEL  «CO- CF >1 JIOBOTO BO3/EHCTBUSA; ¥, — KOIPQUIIMEHT HAJIEKHOCTH
OPYHEHHE-OCHOBITHE ot 10 OTBETCTBEHHOCTH COOPYXKEHHS; ¥, — KOIDPUIHEHT cO-
YeTaHUsl Harpy30K
Vs son — ROTyCKaeMas (Hepa3sMbIBaloIas) JOHHAs CKO-
Y anoon >1 POCTh IOTOKA B TOUKE; V,, ,  — NEHCTBUTENIbLHAS JOHHAS
YcnoBue Hepa3MbIBAEMOCTH I;A”'o"” CKOPOCTh TOTOKA B TOUKe; V , ~ — nomyckaemas (Hepas-
#): 21 MBIBAIOINAs) CPEAHSS CKOPOCTh MTOTOKA; VW — cpeHss
CKOPOCTb OTOKA
v V. —JdoImyckaeMas (He3auJsromas) CpeaHss CKOpOCTh
VYcnoBue He3aHIIEMOCTH VHi 21 noToKa; V, ., — Cpe/iHss CKOPOCTh MOTOKA (I0JKHA OBITH >
" 0,3 m/c)
VcnoBre He3apacTaeMOCTH V,.,>05-006 V,ep — CPEIHSIA CKOPOCTH TIOTOKA, M/C

B uncnurene — HOPMAaTUBHBIC 3HAYCHUS JUATHOCTUUCCKUX KPUTCPUCB oe3omacuoctu K1.
B 3namenarene — 3HaUCHUS HN3MCEPCHHBIX JUArHOCTHYCCKUX MOKa3aTelIeil COCTOSHUS COOpy)KeHI/II;'I.




B cBs3u ¢ T€M, UTO aBapuu rHIPOTEXHUYECKUX COOPYKEHUH MOTYT UMETh
KaTacTpoUYeCcKue MOCIEICTBHS, CYHIECTBYET CTPEMIIEHHE 00ECIEUUTh «abco-
JIOTHYIO HAaJIe)KHOCTh OTBETCTBEHHBIX COOPYKEHHUI», T.€. CBECTHU BEPOSITHOCTH
aBapuM K HyJ10. HakOIJIEHHBIM K HACTOSIIIEMY BPEMEHM OMBIT 3KCIUTyaTalluu
CBHUJIETEIBCTBYET, YTO aBAPUU THAPOCOOPYKEHUI, TEM HE MEHEE, TPOUCXOISIT.

PaccuuTanHas mo 3TUM JaHHBIM, OCPEAHEHHAs MO BCEM BUIAM T'MJPOCO-
OPY>KEHUM TOJ0BAsI BEPOSITHOCTh ABAPUU COCTABIISIET 10-107 [24, 25].

CyliecTBeHHass M3MEHUYMBOCTh KaK XapaKTEPUCTHUK BO3JCUCTBUS, TaK U
rapaMeTpoB HCXOJAHOTO COCTOSIHUS OIpeJessieT BHIOOp YMCIOBOTO 3HAYCHUS
BEPOSITHOCTH HACTYIUICHUS TPEACIBLHOTO COCTOSIHUSL (OTKa3za, MOBPEKICHMUS )
COOpPY’KEHHMSI B Ka4eCTBE MEpPbl pUCKA aBapuu. BeposTHOCTHas OIlEHKa pUCKa
aBapuu TUJIPOCOOPYKCHUHN IMO3BOJISIET MOJYyYUTh HaubOojiee SKOHOMHUYHOE WH-
KEHEPHOE peIlIeHne, 00eCleunBarolee MHUHUMU3ZAIMIO CYMMapHBIX 3aTpat
Ha BO3BEJCHUE COOPYXEHHUS U Ha JIMKBUIALMIO BO3MOXXHOTO BCJIEACTBUE aBa-
puu yiiepba HapoJHOMY XO3sHCTBY. Takum o0Opa3oM, yCTpaHsieTCsl OMacHOCTb
KaK 4pe3MEpPHOI0 PUCKA aBapuM, TaK U HEOOOCHOBAHHBIX 3aMacOB B KOHCTPYK-
UM COOPYKEHHUS.

BeposTHOCTh MOCTYIIEHUS MPEIeTIbHOTO COCTOSIHUS (0TKa3a, MOBPEXKIe-
HUS) B TCUCHHUE 3aJJaHHOTO CPOKa WM B €AMHUILY BPEMEHHU MPUHITA B KAUECTBE
MOKa3aTessl pPUCKA aBapUu.

PacyeTHbIE OIIEHKM pUCKa aBapuu CIEAYET MCMOJb30BATh Al ONTUMU3A-
UM KOHCTPYKLUMH THIPOTEXHUUECKUX COOpYKEeHUH. PekomeHayercs mpume-
HATh SKOHOMUYECKHI KPUTEPUUA ONTHUMHU3AIMUA B COOTBETCTBUU C H3BECTHBIM

B TCOpUHU HAACKHOCTH COOTHOIICHUCM

II=R+) RY =min,

i=l1
rae //— npuBeneHHbIE 3aTpaThl HA BO3BEACHHE THAPOTEXHHUYECKOTO COOPY-
KCHUS;

R — AMOPTU3ANUOHHBIC OTYUCJICHHUA U SKCILTYATAIUOHHBIC PACXObI,
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Rl. — rogoBasl BCPOATHOCTb HACTYIUICHHA HNPCACIIBHOTIO COCTOAHUA (pI/ICKa

aBapI/II/I), MOBPCIKACHHUA UJIN O0TKA3d B TCUCHUC 3aJAHHOT'O CPOKa,

Yl. — CTOUMOCTD H&pOIIHOXOBSIfICTBCHHOFO ymep6a, BbBI3BAHHOT'O HACTYILJIC-

HUEM IPEIeNIbHOTO COCTOSHUS (PUCKA aBapyH ), TOBPEKIECHUEM WU OTKa30M.

Ouenku ymep0a peKOMEHIYEeTCsl BBIOJIHATh 0 METOJIMKE, pa3paboTaH-
Hoit MUC [26].

B oTedecTBEHHON NMPAaKTUKE CYLIECTBYIOT IBA OCHOBHBIX METOJa KOJIHYE-
CTBEHHOW OLIEHKHM ypoBHs pucka aBapuii I TC:

1 Metoa sKCHepTHBIX OLEHOK (JIETEPMUHUPOBAHHAS OLIEHKAa BO3MOYKHOTO
pHUCKa aBapuil).

2 Meton pacuera HaJEKHOCTH COOPYKEHUH C OLIEHKOW pHCKa aBapuid
(BEepOSITHOCTHBIN METON).

Haubonee mmpokoe pacrnpocTpaHEHUE TMOJIYyYUIM METOIUKH OIIEHOK
YpOBHsI 0€30MaCHOCTH THAPOTEXHUUYECKUX COOPYKEHHM, pa3paboTaHHbIe Hay4-
Ho-uccnenoBaTenbckuM HHCTUTYTOM OAO «HUHDC» (DHeprernyeckux co-
opyxenuit) [27] u ®I'YII BHUU «BOAT'EO» [28].

B nmpakTuke 3KCIUTyaTaluu MEJIUOPATUBHBIX COOPYKEHUM I ONpeaee-
HUSL YpOBHSA O€30MaCHOCTH, KaK IMPaBUJIO, MCMIOJIb3YETCS METOJ SKCIEPTHBIX
onieHok OI'VII «BOATI'EO» B Bune pexomenaanumii [28].

Bropoii MeToa npuOaMmKeH K MEXAYHAPOIHBIM CTaHAApTaM, HO HEe Hallleln
HIMPOKOro npuMeHeHus B Poccun.

B pexkoMmeHaanusx Ha OCHOBE JKCIEPTHOrO aHAIN3a M COINOCTABICHUS
BCE COBOKYMHOCTH (haKTOPOB, BIMSIONIMX HA HAJIEKHOCTh M 0OE€30MaCHOCTb
I'TC, nana koiMuYecTBEHHas OIIEHKA ONACHOCTU aBapui, YA3BHUMOCTH, PHUCKa,
BKJIIOYasi BO3MOXHBIA ymiepO6 mpu aBapuu. Cieayer OTMETHThb, YTO KaxKIo0€
U3 3TUX MOHATHH SBIISIETCS JAOCTATOYHO CIOXKHOM (PyHKIMENH MHOTHX MEpeMeH-
HBIX — (hakTOopoB. OO0BeAMHEHHS (DAKTOPOB MO COBOKYIHOCTH, OMPEAEISIOTCS
MIOKa3aTeJIEM YSA3BUMOCTH, OTIACHOCTH aBApHii, pucKa. Takoi moaX0d MO3BOJISET

BBIIIOJIHUTH MHTCTPAJIBHYIO KOJHWYCCTBCHHYIO OICHKY 3JTHUX MoKa3aTeseH.
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B 3aBucHMOCTH OT BEJIMYMHBI IIOKAa3aTesled CTPOUTCS Ipajauus O CTEIECHU
OIIAaCHOCTH aBapUil, ysI3BUMOCTH, PUCKa.

3a OCHOBY KOJIMYECTBEHHOW OLIEHKH OMACHOCTH, YSI3BUMOCTH, PUCKa aBa-
puit I'TC npunHsATE HOpMHUpYIOMIKE KOA(D(PUIMEHTHI, XapaKTepU3yIolue A0II0
(BepOsAITHOCTH) OT HauboJee HEOIArONPUATHBIX CUTYaIUH.

OueHka pucka aBapuil IPOU3BOAUTCS HA OCHOBAHUH HKCIEPTHOTO aHAJIU-
3a CTENEeHU omnacHocTh aBapuu U crteneHu ysazBumoctu I'TC. Crenenp pucka
aBapuM OLIEHMBAETCS MO MPUHLUITY MEPEeCEUEHUs dTUX COOBITHM U KOJUYECT-
BEHHO BbIpakaeTcs Kod()PUIIMEHTOM prcCKa aBapHHu:

R, =%V,,
rjae y, — KodpGUIMEeHT OMacHOCTH aBapuHu;
V, — KO3QOUIHMEHT YyA3BUMOCTU aBAPUU COOPYKEHHS.
KoaduimeHnTsl onacHOCTH U YA3BUMOCTH OTPEACISIIOTCS AJIs KaXKJI0ro

COOBITHS O TaOaMUIaM, TIPEACTABICHHBIM B peKoMeHAanusaX [28]. duzndeckuii

CMBICII KO3 (ueHTa R, COCTOUT B TOM, YTO OH IPEJACTABISAET COOON OO
oT pucka, koTopbiii umeetr Mecto Ha [ 'TC npu Hanbosee HeOIArONPUITHBIX CO-
yeTaHUAX MoKaszatene onacHoctu (= 1) u ysssumoctu (V= 1). Crenensb puc-
Ka aBapUU OLICHMBAETCS IO BEIMYMHE KO3(P(PHULMEHTa aBapuu R B COOTBETCT-

BHUHU C JaHHBIMH Ta6JII/II_IBI 5.

Tabumua S — 3nayenne kodQpduuuenTa pucka apapuii R, B 3aBUcCHMOCTH
oT cTeneHu pucka (mo meroauke ®I'YII BHUU BOJAT'EO)

CrerneHb prcKa aBapuu R,
Mautas (HopMasbHBI YPOBEHb 0€3011aCHOCTH) He 60nee 0,15
YMmepeHHas (HOHMKEHHBIA YpOoBEHb 0€3011aCHOCTH) Csbitzte 0,15, o He Oosee 0,3
Egg;[)laa (HEyIOBIIETBOPUTEIHHBIN YPOBEHb Oe3omac- Caeme 0,3, Ho He Gostee 0.5
ABapuiiHas cutyauusi (OnacHbI YpOBEHbD) Cabiizte 0,5

B ®I'HY «PocHUUIIM» paspabotanst i Ill-ro u IV-ro kmaccoB co-
OpYKEeHMI JonmycThMble Kod(ppuuuenTsl pucka aBapuil. [Ipennaraercs kavect-
BEHHas U KOJIMYECTBEHHAs OLEHKM pUCKA aBapuil B 3aBUCUMOCTH OT YpPOBHS

6e3onacHoctu. [Ipu sxcryarauuu ['TC B nponecce npoBeeHUs MOHUTOPUHTA
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OyIyT OmpenensTbcsl MmapameTpbl pucka, TexHuueckoe coctossane ['TC u ux
ypoBeHb Oe3omacHOCTH. KauecTBeHHbIE M HOPMATUBHBIC KOJIMYECTBEHHBIE T1O-

Kazarenu pucka u rexandeckoe coctostnue ['TC npencrapiensl B Tabnumnax 6, 7.

Tadauna 6 — Pacuernbie k03¢GGUIMEHTHI PUCKOB aBapUil 1Sl Pa3IMYHbIX
yposBHeii 6e3onacHocTu I'TC (mo meroauke «PocHUHUIIM)»)

Puck aBapumn
Yposenp desonacrocti (1o MIIP) I xnacc II xmacc III x1acce IV xnacc
HopMaJtbHBIii 5x 107 5x 107 4x10° | 5+6x 107
[1OHMKEHHBI 6,4x 10" | 1,7x10° | 487 x10° | 1,5x 107
HeyI0BIeTBOPUTEIBHbIIL 1,18 x 10° | 3,16 x 10° | 7,09 x 10 | 2,75 x 10~
OnacHblit 34x10° | 92x10° | 2,06x10° | 8x10~

Tadiauna 7 — XapakTepuCTHKH TEXHUYECKOr0 COCTOSIHUSL M YPOBHA
0esonacHocTu I'TC (kauecTBeHHBbIE H KOJIHYECTBEHHbIE)

He Brionne
Texunueckoe VY noBnerBopu- Heynosnerso-
HopmansHoe YIOBJIETBOPH-
COCTOSIHHE TEJNbHOE pUTEIHHOE
TEJNbHOE
[Ipouent ¢u-
3WYECKOTO U3- no 10 % 11-15 % 16-20 % Bonee 20 %
HOCa
YpoBens 6e30- HopMiﬂL- TobKeHHLL HCy)IOBJ'ICTliOpI/I- OmnacHbIit §
ITACHOCTH HBII TEJIbHBIN (KpuTHUECKUI)
Koadpunuent
pucka st I'TC | 546 x 107 1,5 x 107 2,75 x 107 8 x 107
IV kiacca
Crenenp pucka He Gonee Csoie 0,15, HO Csoiue 0,3, HO
Csoite 0,5
aBapuu R, 0,15 He 6ouee 0,3 He Gouee 0,5

Oco0o cneayer NoqYepKHYTh, UTO sl 00BEKTOB, KOTOPHIE SIBISIOTCS IO-
TEHUUAJIbHBIM UCTOYHUKOM OINACHOCTH, @ K TAKUM OOBEKTaM OTHOCHUTCS OOJIb-
LIIMHCTBO MEJIMOPATUBHBIX COOPYKEHHUH, BAXKHBIMH IIOKA3aTEJSIMU SIBISETCS
0€301acHOCTb U KUBYYECTb.

be3omacHOCTh MOXKHO TpaKTOBaTh, KaK CBOMCTBO OOBEKTa B cliydyae Ha-
pylieHus paboToCOCOOHOT0 COCTOSIHUS MPU SKCIUTyaTalluu HE CO3/1aBaTh yIpo-
3y ISl dKU3HU U 3J0POBbS JIIOAEH, @ TAKKE OKPYKAIOILIEH CPEIbI.

XoTs1 0€30MacHOCTh HE BXOAUT B 00IIee MOHSATHUE HAJIEKHOCTH, OJHAKO
IIPU OIPEIEICHHBIX YCIOBUSAX TECHO CBSI3aHA C 3THM IOHATUEM, HAIIpUMEp, €c-

JIX OTKAa3bl MOT'YT IIPUBCCTU K YCIIOBHAM, BPCOAHBIM JJIA JIIOI[efI )41 Opr)KaI-OH_[eﬁ
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Cpeabl CBEpX MPEAEIIBHO AOIMYCTUMBIX HOPM, HapUMeEp: MOATOIUIEHUE, 3aTOM-
JIEHUE U T.II

KuByudecTb COOPYKEHHS 3aHUMAET IMPOMEKYTOUHOE MECTO MEXKIY MOHS-
TUSIMH «HAJIEKHOCTB» U «0e301acHOCTh». JKUBYUECTh TPAKTYETCS KaK CBOMCTBO
COOPY>KEHUS MPOTUBOCTOSATh PA3BUTHIO KPUTHYECKHUX OTKA30B M3-3a BOSHUKILNAX
ne(deKTOB WIM MOBPEXKICHUNH MPU YCTAHOBICHHOM CUCTEME TEXHUYECKOTo 00-
CIIy’KWBaHUS U PEMOHTA, WJIA CBOMCTBO COOPYKEHHI COXPAHITh OrPAHUYEHHYIO
paboTOCIOCOOHOCTh NMPU HATUYUM J1e(EKTOB MIIM MOBPEKACHUM OIpeIesIeHHO-
ro Buaa. [IpuMepoM MOXKET CIIyKUTh COXPAaHEHUE KAaHAJIIOM IPOILYCKHOHM CIO-
COOHOCTH MpHU €ro 3apacTaHuM, UM COXPAHEHUU HECYIIEH CIOCOOHOCTH TPYO-
YaTbIMU COOPYKEHUSMHU (TpyOaMu) Mpyu BOZHUKHOBEHUH YCTAJIOCTHBIX TPEIIHH,
pa3Mepsl KOTOPBIX HE MPEBBIILIAIOT AOIMYCTUMBIX 3HAUCHUH.

Hcxoas u3 BBIMIEU3I0KEHHOTO, AJisi OOILIed pacyeTHOW HAJEKHOCTU U
6e3onacHoct ['TC MennmopaTUBHOrO Ha3HAY€HUsT HEOOXOIUMBI CIEAYIOIINE
HCXOJIHbIC TAHHBIE:

- KOHCTPYKTUBHASI CXEMA COOPYKEHHUS U €TO CTOUMOCTB;

- CTOUMOCTH yliepOa HapoJHOMY XO3SUCTBY B Cily4yae HACTYIUICHUS Ipe-
JEIBHOTO COCTOSIHUS, OTKA3a WU NOBPEKIACHNUS;

- pyHKIIMM pacrpeesieHnsl BEpOsSTHOCTEN XapaKTePUCTUK COOPYKEHUS U
€ro MaTepHaJioB;

- QyHKIIMM pacrpeiesieHnsl BEpOSATHOCTEN XapaKTepUCTUK BO3IEHUCTBUM.

Ornpenenenue BEpOSITHOCTH BBIXOJA KOJIMYECTBEHHBIX IOKAa3aTENEl Co-
CTOSIHUSI COOPYXKEHHMsI 3a Mpeaesbl JOMYCTUMBIX 3HAYEHHM B TEYEHUE CPOKa
AKCIUTYaTallly, BKIFOYAET CIECAYIOIIHNE ITAIBI:

a) HA OCHOBAHUM OIbITa MPOEKTUPOBAHUS, CTPOUTENHCTBA M SKCILTyaTa-
uuu ananusupyemoro I'TC cocraBisiercs nepeueHb (HakTopoB, KOTOpbIE OYIyT
MCIIOJIb30BAaThCS B MATEMAaTHUECKON MOJIENIHN COOPYIKEHHS;

0) 3a/1at0TCs CpeiHUE 3HAYEHUS ACHUCTBYIOUUX (DAKTOPOB U MyTEM U3Me-
HEHHUsI OJJHOTO M3 HUX B PACyeTe JNOCTUTaeTCs 3HAYEHUE MOKA3aTENsl COCTOSHUSA

COOPY’KEHUsI, KaK MOXKHO Oosiee ONM3KOE K MpeAeabHOMY U 10 (YHKLUHMH pac-
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Mpe/iesieHUs] BEPOSTHOCTEN (PUKCUPYETCS COOTBETCTBEHHOE MpPHUpAIEHUE BEPO-
ATHOCTH;

B) IIOCJIEJIOBATENBHO U3MEHSIOTCS B COOTBETCTBUU C MOJYYEHHBIM IpU-
palieHreM BEPOSITHOCTU KaK/IbIi U3 (PaKkTOPOB (3HAUEHMSI OCTAIbHBIX (PaKTOPOB
OCTaIOTCSI CPEIHUMHU) U (PUKCUPYIOTCS COOTBETCTBYIOIIME M3MEHEHUs IMOKa3a-
TEJsl COCTOSIHUSL COOPYKEHHUS;

r) oTOMparoTCs (aKTOPhI, BHI3BABIIKE (IIPU PABHBIX MPUPAIICHUSIX BEPO-
ATHOCTH 10 (YHKLUU paclpeiesieHns) HauOoIbIIe U3MEHEHU TToKa3aTess Co-
CTOSIHUSI COOPYKEHHUsI (B pacueTax HaJIe)KHOCTH He 6ojiee TpeX paKkTopoB);

1) pacueTHasi MOJeNb OYJIET UMETh CIICYIOIIHNMI BU/L;

(VI - Vm) = B(ql"'qa9 q(m---q,,):

rae V,,V, —1okasarenau COCTOSHUSA COOPYKEHUS;
q,..q, — apaMeTphl BO3AECHCTBUN;
q,. -4, — XapaKTepUCTUKH CBOWCTB MAaTEpHUaJIOB (WU MOKAa3aTelu, Xapak-

TEepPU3YIOIIUE PabOTy OTAEIBbHBIX AJIEMEHTOB COOPYKEHUS );
B —omneparop, omnpenensomuili MaTeMaTUYECKYI0 MOAENb (METOIUKY
pacuera).
€) Ha3HAYEHHE TPEeJCJbHBIX 3HAYCHUN TOKa3aTesiell COCTOSIHUSA COOpY-
JKCHUS;
) TIOCTPOEHUE COBMECTHOM (DYHKIIUU paclpejielieHUs BEPOATHOCTEH Xa-
PAKTEPUCTHUK BO3IECHCTBUM U CBOWCTB MaTepuala;
3) MPOBEJICHUE C MCIOJIb30BAHMEM MAaTEMAaTHUYECKOW MOJIENIU CEpPUU pac-
YETOB IIPU PA3JIMYHBIX COYETAHUAX NTAPAMETPOB BO3ICUCTBUN;
K) Beluncienue HajexxHoctd ['TC myTeM WHTErpHpoOBaHUS COBMECTHOMU
IUIOTHOCTH BEPOATHOCTEMN MTAPAMETPOB BO3JAECHUCTBUM U CBOMCTB.
DTa MaTeMaTh4ecKasi MOJIeJIb U MOPSJ0K pacyeTa MOXKET UCTIO0JIb30BaThCs
KaK TpHU IpeaaeKIapallioHHOM 00ClIeIOBaHUY, TaK U MPU COCTABJICHUM JICKJa-

panuit 6e3onacHoctu ['TC MenmopaTUBHOrO Ha3HAYECHHS.

63



4 IIpo6sembl HagexHocTH IKcIyaTauuu I'TC

B HacTynuBIIEM CTOJIETUM OKOJIO MWJIJIMApAA YEJIOBEK OYIyT XKUTh
B HIKHUX Obe(ax TuIpOTEXHUYECKUX COOPY>KEHHM, YTO BBI3bIBAET IMOBBIIICH-
HBIM MHTEpec K nmpobieMaM ux 6ezonacHocTH. Hemanbie omaceHus CBs3bIBaIOT-
Csl TAKXKE€ C POCTOM YHMCIEHHOCTH CTapbIX MIIOTUH, XapaKTePU3YIOIUXCS HU3KUM
YPOBHEM HAJIEKHOCTH.

B Hacrosiiee BpemMsi MHOTOYHMCIIEHHBIE THIPOTEXHUYECKHE COOPYKEHUS
MEJTMOPATUBHOIO HA3HAYEHUS HAa OPOCUTENBHBIX M OCYIIUTEIBHBIX CHUCTEMax
Poccun skcnmyatupyrores yxe Oosee 30-50 net. B cBs3u ¢ qynMTenbHBIM Cpo-
KOM HMX PaOOThl MPOUCXOIUT €CTECTBEHHBIN MPOIIECC CTapeHUs] MAaTepUajIoB U
koHcTpykiuit ['TC. Kpome Toro nmocne 1991 r. uz-3a pe3koro ymeHbuieHus: Qpu-
HAHCHUPOBAHUS PEMOHTHO-BOCCTAHOBUTENIBHBIX PA0OT Ha MEIMOPATUBHBIX CHC-
TeMax 3HAYMTEJIbHO YXYJIIWIOCh TeXHUYECKoe cocTossHue OomnbiinHcTBa ['TC
[11,29-33].

OtmedeHHbIe 00CTOSATEIBCTBA IPUBEIHM K CHIDKEHHMIO SKCIUTYyaTallMOHHOM
HAJICKHOCTU TUIPOTEXHUYECKUX COOPYKEHHUS MEJIMOPATUBHOIO HA3HAUYCHMUS
(perynupyommx, BOAOMPOBOJSAIINX, COIMPATAIOUIUX, BOIOMOINOPHBIX, BOJO-
COpOCHBIX, O€pero3anUTHBIX U Jp.), HEBBIIOJIHEHUIO UX OCHOBHBIX (PYyHKUHUN
0 MOJja4ye 3aJaHHBIX PACXOJIOB, MOJACPKAHUIO TPeOyeMbIX YPOBHEH BOIbI,
a B psijie clydyaeB — K OTKa3aM B pabOTe U aBapUsM C BBIXOJIOM UX U3 CTPOSI.

OcHOBHBIE TIOKA3aTeNn 3KCIUTyaTallHOHHON HaJeXHOCTH (PYyHKUUU TU]I-
POTEXHUYECKUX COOPYKEHMI) MOAPA3ACISIOTCS Ha MOKa3aTelH KOHCTPYKTHB-
HOM HAJEKHOCTU — MPOYHOCTh, YCTOMUMBOCTh, BOJOHEIPOHUIIAEMOCTh, MOPO-
30CTOMKOCTh M Jp.; MOKAa3aTeIN TEXHOJOTMYECKON HAIEKHOCTU — HAIop, pac-
X0/, 00beM BOJbl B BOJOXPAHWIMILE, BIPA0OTKA AJIEKTPOIHEPIuu, obecreye-
HUE BOM03a00pa U BOJIOIOJAYH, MPOIYCK PHIOBI, U T.M.; IOKA3aTEIN apXUTEK-
TYPHOTO COOTBETCTBHSI — COOJIIOZICHUE apXUTEKTYPHBIX (DOpPM C ydyeToM JIaH[-
madTa, pakTypa MoBEepXHOCTH, LIBET, BHELTHUN BUJT U JP.

Hane:XxHOCTh THAPOTEXHUUECKUX COOPYKEHUH OIpeeseTcs Bhllienepe-

YUCJICHHBIMU I10OKA3aTCIIAMU, 3aJIOKCHHBIMU B IIPOCKTC, U KAYCCTBOM BLIIIOJIHC-
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HUS paboT TpU BO3BEICHUM COOPYXKEHHWH. B mporecce skcmiyaranud Haex-
HOCTh THIPOTEXHUYECKHUX COOPYKEHUH MOXKET MPAKTUYECKU OCTaBaThCS HA TOM
K€ ypOBHE, MOBBIIIATHCS WM TMOHKATHCS. B TiepBBIe TOMbI AKCIUTyaTaIluH, KO-
r7la MPOUCXOIUT MEPHOA MTPUPAOOTKH OTICIBHBIX COOPYKEHUN HITU UX DJIEMEH-
TOB (5-7 net), HabmrogaeTcs OONbIIEe YUCIIO OTKA30B, TO €CTh HAJIC)KHOCTh UME-
€T TOHIKEHHBIC 3HaueHWs. B mocnemyromue ToAsl HACTymaeT Mephoj HOp-
MaJbHON pabOThI COOPYKEHHS, KOTJ]a YUCIIO OTKA30B yMeHbInaeTcs. s kpyt-
HBIX U CPEIHUX COOPYXKEHHM TaKOW mepuo] MoxkeT coctaBisATh 30-70 ner B 3a-
BUCHUMOCTH OT YPOBHsI OTBETCTBEHHOCTH COOpYKeHWH. B nmanpHeliem Hamex-
HOCTh COOPYXEHHUI CHUKACTCSI, U YMCIIO OTKA30B BO3pacTaeT.

Crnemyer OTMETHTH, YTO OTACIBHBIC SJIEMEHTHI THAPOTEXHUYECKUX CO-
OpY)KE€HUI MOTYT MMETh Pa3IMYHbIe 3aKOHOMEPHOCTH paclpeaeiieHUs] Haexk-
HOCTH BO BpeMeHH. Hampumep, ApeHakHbIE CHCTEMbI MOTYT UMETh CaMyIO BbI-
COKYIO HAJIe)KHOCTh B HAaYaJIbHBIM MEPHUO, a 3aTeM OHA CHIKACTCS; MPOTUBO-
GbuUIBTpaIIMOHHBIE KOHCTPYKIIMKM MOTYT B HadallbHBIM TIEpUoa paboTaTh MEHEe
HAJISKHO, a TIOCTIe KAJIBMOTAIMH OTAETBHBIX 3JIEMEHTOB HUX HAJEKHOCTh BO3-
pacraer, WM, HA00OPOT, YMEHBIIACTCS, €CIM B IMPOIECCe IKCIUTyaTallud BO3-
HUKHYT (QUIbTpalMOHHBIE AehOpMaIK, Pa3yILUIOTHSIONIME TPYHT MPOTHUBO-
GUIBTPAIIIOHHOTO JIEMEHTA.

Hazne:xxHOCTh THIPOTEXHUUYECKUX COOPYKEHUH OIpenesseTcsi KOMIUIeKC-
HBIMH CBOMCTBaMH: O€30TKa3HOCTHIO, TOJTOBEYHOCTHIO, PEMOHTOIPHUTOIHO-
CThIO U COXPaHSEMOCTHIO. Bce 3TH MOHATHS HOCAT BEPOSTHOCTHBIN XapakTep.
be3oTka3HOCTh XapaKTepU3yeTcsl BEPOSTHOCTHIO COOPYKEHHSI COXPAHATH CBOIO
paboTOCIOCOOHOCTh B TEUCHHE 33aIaHHOTO BPEMEHH NMPH HEKOTOPHIX YCIOBHAX
sKCcIuTyaTanuu. [1ol TONTOBEYHOCTHIO MMOHUMAETCSI CBOMCTBO COOPYKEHUS CO-
XpaHATh CBOM JKCIUTyaTallUOHHBIE TMOKa3aTenu (paboTocnocoOHOCTh) B 3ajaH-
HBIX TIpejeNiaX J0 HACTYIUICHHUs TPEISIbHOTO COCTOSIHHUS MPH yYCTaHOBJICHHOMN
CHUCTeME TEXHUYECKOro OOCTY)XKMBaHUS M pPEMOHTa (MOMEHTa BBIXONA €Tro
u3 cTposi). PeMoHTONMpHUrOTHOCTh coueTaeT B cebe COBOKYMHOCTh BPEMEHHU U

CTOUMOCTH, H€O6XOIII/IMBIX oJIA YCTPpAaHCHUA HOBpe)KI[CHI/Iﬁ WM OTKa30B.
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Ona ycTaHaBIIMBAETCA TEXHUKO-DKOHOMUYECKUMU 0OocHOBaHUsIMU. Coxpansie-
MOCmb — CBOMCTBO O0BEKTa HEMPEPHIBHO HAXOIUTHCA B UCIPABHOM U PabOTO-
CIIOCOOHOM COCTOSIHUM B TE€UEHHUE DKCIUTyaTallud, a TaKKe IOCJEe XpaHECHUs U
TPAHCIIOPTUPOBKH.

[loTepss coopyXeHUSIMU WM UX 3JEMEHTAMU TPeOyeMbIX SKCIUTyaTallu-
OHHBIX KAa4ECTB HA3bIBACTCS CTAPEHHUEM, WUJIM U3HOCOM. DTO NOHATHE SBISETCSA
o0paTHBIM J0JAroBeYHOCTH. PasnuyaroT pusndeckoe crapeHue, Koraa coopyxe-
HUE TepsieT CBOU MepBOHAYaIbHbIE PU3UKO-TEXHUYECKHUE CBOMCTBA (IPOYHOCTD,
YCTOMYMBOCTh, OOECIICUeHHE TralieHus] U30bITOYHOM SHEPTUU MOTOKA, BOJOHE-
IPOHUIAEMOCTb, MOPO30CTOMKOCTh U T.A.) U MOpPAJbHOE CTapeHue, Korja Ha-
0Ji0/1aeTCs TEXHOJIOTHYECKOE HECOOTBETCTBUE COBPEMEHHBIM TPEOOBAHUSIM U
COBPEMEHHOMY YpPOBHIO HAayYHO-TEXHHYECKOrO mporpecca. B ruaporexnuue-
CKOM CTPOMUTENBCTBE yalle cpadaThiBaeT PakTop PU3NUECKOro CTAPEHUs U BO3-
HUKAET HEOOXOJUMOCTh MPOBEICHUS] PEMOHTHO-BOCCTAHOBUTENbHBIX pabOT WK
PEKOHCTPYKIIMH COOPYKEHUM.

OcHoBHBIMH (DaKTOpaMu, BIUSIOIIMMU Ha JOJITOBEYHOCTb U MPOIOJIKU-
TEJIBHOCTh MEXPEMOHTHOTO NEPUOLA, SABIISIOTCS: YPOBEHb HA/IEKHOCTH TEXHU-
YECKHMX PELICHM, 3aJI0KEHHBIN MPU COCTABIEHNUN IIPOEKTA; KAYECTBO BBIIIOJIHE-
HUSL CTPOUTENbHBIX PA0OT; KauecTBO KOHCTPYKLIHMH W MaTepuanoB; YpOBEHb
AKCIUTyaTallu¥ TUAPOTEXHUUECKUX COOpYKeHMM. [10aTOMY B IIENSAX MOBBILIECHHUS
HAJIE)KHOCTU COOPYKEHHUI U YBEIMYEHHUS TPOJIOIKUTEIIBHOCTH MEKPEMOHTHOTO
IIEPUOJa IIPU COCTABIECHUU IIPOEKTOB M CTPOUTEIILCTBE HE CIEAYET:

- OTCTYNAaTh OT KOHCTPYKTHUBHBIX CXeM, OOOCHOBAHHBIX PACUETOM;

- HE B MOJHOM MEpE Y4YWUTHIBATH T'€OJOTHYECKUE, THAPOreOIOrHYECKUE,
MHKEHEPHO-T€O0JIOTUUYECKHE, KIMMATHUYECKUE U TEXHUUECKUE WIIM TEXHOJIOTUYE-
CKHE XapaKTEPHUCTHUKH;

- 0c1abJIATh aBTOPCKUN KOHTPOJIb CO CTOPOHBI IPOESKTUPOBIIUKOB U AP.

IIpu cTpouTenbCTBE HENb3s HEOOOCHOBAHHO OTCTYIATh OT IPOEKTA, J0-
MyCKaTh HU3KOE KAUYECTBO CTPOUTEIBHO-MOHTAXHBIX PabOT, HApPyIIaTh TEXHOJIO-

rm, TIPHUMCHATH 0e3 JOJDKHOI'O 000CHOBaHMS CTPOUTCIIBHBIC MATCpHUAJIbI,
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HE MIPEAYCMOTPEHHBIE B MPOEKTE. DKCIUTyaTal[MOHHBIA MEPCOHAN TOJDKEH IpU-
HUMAaTh B JKCIUTyaTallud COOPY>KEHHUs 0e3 HeT0JelOK, e(eKTOB, OTKIOHEHUMN
OT MPOEKTa, UMETh JOCTATOYHBIM TEXHUYECKUH YPOBEHb MOJIOTOBKU, OOECTeUn-
BaTh YXOJ 332 COOPYXEHHUSMH, CUCTEMATUYECKA AHAIIM3UPOBATH PE3YJIbTATHl Ha-
0JIt0JIEHUH, CBOEBPEMEHHO MPOBOJUTH PEMOHTHO-BOCCTAHOBUTEIbHBIE PAOOTHI.
Jlo HepaBHEro BpeMeHHU MpodiieMa HaJAeKHOCTH CBOJUJIACH B OCHOBHOM
K BoripocaMm Oe3aBapuitHocT I'TC B mpoluecce 3kcIuryaTaliuu. T0 IPUBOIUIIO
K TIOBBIIICHUIO MAaCCUBHOCTU KOHCTpYKIMi oTaenbHbix ['TC. Bmecte ¢ TeM Ha-
JEKHOCTh — KaTeropusi He TOJIbKO TEXHUYECKAasi, HO U SKOHOMUYECKasl, TaK Kak
YBEJIMYEHNE CPOKOB AKCIUTyaTallUU COOPYKEHUS, CHUKEHUE YACTOTHl PEMOHTOB
B IIPOLIECCE AKCIUTyaTalliy SKBUBAJICHTHBI SKOHOMHUYECKOMY 3 dexTy [9].
Hcnonb3yemblid B HACTOSILEE BpEMsi IMPHU pacyeTax T'HIPOTEXHUYECKUX
COOPY>KEHUN METO]l PE/IETbHBIX COCTOSSHUNA OPUEHTUPYETCA HA YUYET U3MEHUH-
BOCTH HCXOJIHBIX JaHHBIX, OJTHAKO OMEPUPYET CUCTEMOU AETEPMUHHPOBAHHBIX
kod(ppunmerToB. OOOOIIEHHBI PUCK peau3aluy MPEIeIbHOTO COCTOSHUS

110 TIOJHOM IPYIIIIE COOBITHH BBIYUCIAICS 110 (OPMYJIE:
Qk :ZP(Ci)P(Bk/Ci))

rae P(C.) — puCcK NpEeBBINIEHUs HOPMATUBHOIO 3HAYEHUSI 00OOIIEHHOTIO CHJIO-

BOT'O BO3I[€IZCTBHH JJIA I-TO COUCTaHUA,

P(B,/C,) - ycnoBHas BEpOSATHOCTb pealu3alluu k -ro MpeieabHOro COCTOsA-

HUS TPU [-M COYETaHHH, onpenensemas no ¢opmyne A. P. Pxanunpina [12],

IIpu COOTBCTCTBYIOIICM 3HAYCHHUU XAPAKTCPUCTUKCE B =%v,Y,, — HpH OLCHKC

sup ,

BEepXHEH rpaHuusl pucka Q™; = B(yn,yic,yf,ym,yg,yc) — HIDKHEW TpaHULIbI

inf

pHUCKa Q ) KO3(1)(1)I/II_II/ICHTBI B CKO6KaX, COOTBCTCTBCHHO. OTBCTCTBCHHOCTH, CO-

YETaHUsl Harpy30K, HAaJIe)KHOCTH IO HAarpy3kam, MaTepuaiam, FPyHTaM, YCJIOBH-
M paboThl. 3a4acTylo NpU TPUMEHEHUH 3TOTO MOJAX0Ja UMEET MECTO HEeJI0CTa-
TOYHAast OOBEKTUBHOCTh MPU X HA3HAYEHHH, OCOOEHHO MpU 0OOCHOBAHUH COYe-
TaHUsl HArpy30K U BO3ACHCTBUH, a Takke yCIOBUW pabOThl — BeChbMa OTBETCT-

BCHHBIX MOMCHTOB OLCHKH U obecrieueHus HaACXKHOCTHU U oe3omacHocty ['TC
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MEJTMOpPAaTUBHOIO Ha3zHadeHus. [lOCKOJIbKY B MeTOZAE MpEeAeNbHBIX COCTOSHHIMA
CHEIHUATKCTHI IPU 00padOTKE UCXOAHOU MHPOPMALIMH, TAK UM WHAYE, UCTIONb-
3YIOT TIOJIXOJIbl TEOPUH BEPOSITHOCTEH M MaTEMAaTUYECKOM CTATUCTUKH, TO 3aKO-
HOMEPHO BO3HHMKAET BOIIPOC O CBSI3U MEXIAY MU3MEHUYMBOCTBIO «BXOJIHBIX» pac-
YETHBIX MapaMeTPOB U HU3MEHUYMBOCTHIO «BBIXOJHBIX» BEJIMYHUH, MO KOTOPBIM
orpenenseTcs: paboTocnocoOHOCTh COOPYKEHUS.

Takum 00pa3om, OCHOBHAs 1Li€JIb M3yUYEHUS HAJEKHOCTH — OOecreyeHue
0e30TKa3HOM paboThl, a TaKkKe MHUHUMAIBHBIX 3aTpaT BPEMEHH M CPEICTB
Ha TEXHUYECKYIO JKCIUTyaTallMl0 U PEMOHTHI COOpYXEHUi, oOecnieueHue 0e30-
MAaCHOCTH, T.€. 6e3aBapuiiHOIN MX PabOThl B YCTAHOBJIEHHBIN CPOK CITYKOBI.

OTO mpenycMaTpUBAET LENECHAIIPaBICHHOE HCCIIEOBAHUE SKCILTyaTalu-
OHHOM HAJIe)KHOCTH KOHCTPYKTHUBHBIX 3JIEMEHTOB COOPYKEHUH IMyTEM peleHUs
CJIEYIOLUX 3a/1ay:

- IepBasi — OMNpeJeIeHNe KOHCTPYKTUBHBIX 3JIEMEHTOB, HaJEKHOCTh KO-
TOPBIX HE YAOBJIETBOPSET TPEOOBAHUSIM SKCIUTyaTalluu, U YPOBEHb HAJIEKHOCTH
COOpPYKEHHUs B LIeJIOM. JTa 3ajaya pemaercs myrteM cbopa nadpopmanuu ob oT-
Ka3ax ¢ MOCJIEAYIOIIUM YCTaHOBJIEHUEM IIPUUMH OTKA30B U 3aMEHE MaJIOHa/IEK-
HBIX AJIEMEHTOB, UX ycujieHue u T.A. [ns pemieHus nmepBoil 3aiaun OoJbIIOE
3HaYEHUE UMEET COBEPILIECHCTBOBaHUE cOopa mHbopMauu (MpoBeAeHUE MOHU-
TOpUHTra) O HENOCTaTKax padoThl M Je(EeKTOB KOHCTPYKTHUBHBIX 3JIEMEHTOB
B IIPOLIECCE UX IKCILTyaTalUH;

- BTOpasi — CBsi3aHa ¢ pa3pabOTKONH HOPMATHBOB MEPUOAUYHOCTU U O0BE-
Ma PEMOHTOB, a TaK:K€ HOPM MPOJIOJLKUTENLHOCTH MpoBeAeHus padot. s pe-
HIEHUS 3TOM 3a7a4yu TpeOyIOTCS TOCTOBEpHbIE JTAHHBIE O HAJEKHOCTU 3JIEMEH-
TOB, O 3aKOHOMEPHOCTH YBEJIMYECHHS TEMIIA M3HOCA KOHCTPYKTHUBHBIX 3JIEMEH-
TOB B 3aBUCMMOCTH OT BpPEMEHHM dKcIutyaTanuu. s 060CHOBaHUS HOPMATHUBOB
HEO0OXOJIUMO COBEPILEHCTBOBATH METOJbl MH)KEHEPHOTO aHalIn3a JOJTOBEYHO-
CTH KOHCTPYKTUBHBIX 3JIEMEHTOB;

- TPEThsl — 3AKJIIOYAETCS] B ONPEJEICHUN IOKa3zaTened 0e30TKa3HOCTH U

pemonTonpuroguoctu I'TC.
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@akTopsl, onpeaensomue HaexkHocTh ['TC, MHOrOYMCIEHHBI. Y CIIOBHO
UX MOXXHO Pa3JIeJUTh Ha TPU OCHOBHBIC TPYIIIIbI: KOHCTPYKTUBHBIC, TEXHOJIOTH-
YeCKHE, IKCIIITyaTallUOHHBIE.

OCHOBHBIMH TIpUYUHAMH HEHaIeKHOU paboThl TpyOUaTeix I 'TC, koTOpBIE
ABJIAIOTCS HauboJiee MacCOBBIMU COOPYXEHUSMU (TpyOuaThie PEryNisaTopbl, pe-
TYJISTOPBI-OBICTPOTOKH, IIAXTHBIE PETYISTOPHI-IEpEnaabl), BBINOJTHCHHBIMH
10 TUIIOBBIM MPOEKTaM, IO Pe3yJbTaTaM MPOBEACHHBIX 00CIEI0BAHUN SBIISIOT-
Csl CIIEYIOLIHE:

- IPEBBIIICHUE THAPABINYECKOTO MEpernaia pacueTHbIX 3HAYEHUH, PeKo-
MEHIYEMBIX THIIOBBIMH MPOCKTAMH;

- pa3MbIBbI HUKHETO Obeda 3a pucOepmoii;

- cOOMHOCTb T€UEHUs B HUXKHEM Obede;

- HECOOJIOICHUE PACYETHOTO PEKMMa JBHXKEHUSI B TPYOUaThIX COOpYXKe-
HUSAX (BMECTO HAIIOPHOI'O — MOJYHATIOPHBIN PEKUM);

- paccTpOMCTBO CTHIKOB OTJEIBHBIX 3B€HBEB TPYO;

- BCIUIECKH M BOJIHOOOpa3oBaHHWE B HUKHEM Obede, MpUBOASIIME K TIO-
BBIIIIEHHBIM IMYJIbCALMAM MOTOKA U BOJIHOOOIO;

- HE3aTOIJIEHUE BBIXOJIHOTO OTOJIOBKA TPYOYAaThIX COOPYKEHHMH C OTO-
THAHHBIM PEKXHMOM COTIPSKCHHSI ¢ HKHUM Obedom.

[IpyurHaMu HEHaJEKHOW pPabOThI OTKPBITHIX HUTIO30B-PETYISTOPOB U
MOANOPHO-PETYIUPYIOLIUX COOPYKEHUN HA KaHANAX SIBISIFOTCS:

- CHIKEHHUE MPOITYCKHOU CITIOCOOHOCTH COOPYKEHUS MPH SKCIUTyaTalluu;

- YaCTUYHOE 3auJICHHE BEpXHEro Obeda mepes coopyKeHUEM, OCOOEHHO
MIPY HAJIMYUU TIOPOTa Mepe] 3aTBOPOM;

- yacTto HabmogaeMass cOOMHOCTh T€UEHHUsI M Pa3MbIBbl HUXKHErO Obeda
IIPU OTOTHAHHOM PEXHUME COMPSHKCHUS THIPABIMYECKUM TPHIKKOM C OTBOIS-
IIUM PYCIIOM;

- Hanmm4ue GuIbTPALMOHHBIX fedopMaluii TpyHTa OCHOBAaHUS B IIpeieNiax

pucOepMBbI;
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- MIOSIBJIEHUE TPELIMH HA IJIMTaX BOA0OOS U B MECTaxX MPUMBIKaHUS yCTO-
€B C MOHOJUTHBIM JTHUIIEM BOJ03a00MHOI YacTH.

[Ipyunnamu HeHazexxHoU paboTsl Bogomnonnopusix ['TC (rpyHTOBBIX
IJIOTUHBI) HA MPYyIaX U BOJOXPAHUIIUIIAX SBIISIOTCS:

- MeCTHbIE AedOopMalMi OTKOCOB, TpeOHSI U OepM IUIOTHHBI, a Takxke Oe-
PETOBBIX CKJIOHOB B MIPUMBIKAHUSX;

- BBISIBIICHHBIE MECTa OTKPBITHIX BBIXOJIOB (DMIBTPALIMOHHBIX BOJl HA HU-
30BOM OTKOCE U B O€pPEroBbIX MPUMBIKAHUSIX BBIIIE IPEHAKHON MPU3MBI, TPOSIB-
JSIOLIUXCS B BUJIE TIOSIBIICHUSI CBUIIEH, TpU(OHOB, KIIIOUEH U T.11.;

- cy(b(}o3rOHHbBIE BEIHOCHI TPYHTA U3 IUIOTUHBI, OCHOBAaHUSI U OEpPEeroBbIX
MPUMBIKAaHUH TIOJT BO3/IEUCTBUEM (PUIIBTPALIMOHHOTO MOTOKA;

- 3aWJIeHHEe U 3a0MBKa TPYHTOM JpEHaXed IUIOTHHBI, BOJIOOTBOJSIINX
BBIITYCKOB, KAHAJIOB U KIOBETOB;

- HaJlM4Me TPeUIuH U J10KIEBBIX IPOMOMH Ha rpedHe, OTKocax U OepMax
MJIOTUHBI;

- pa3pylleHHne KpeIIeHni BEpXOBOT0 U HU30BOT'O OTKOCOB IUIOTHHBI;

- OLIYTHUMBIE MTPOCAJIKH TeJla U OCHOBAaHMUS TUIOTUHBI, 00pa3yeMble B 30HAX
ycuiieHHOM cydo3uu;

- 00pa3oBaHUil CKBO3HBIX BEPTUKAIBHBIX TPEIIUH B MPOTUBODUIbTpAIU-
OHHBIX YCTPOMCTBaX Teja MIOTHHBI (AKpaHaxX U S/1pax);

- TIEpEJIUB BOJIbI Yepe3 MPOCaT0YHbIC IOHUKEHUS IPEOHS MJIOTUHBI;

- XUMUYeCKasg U MexaHudeckas cyPpdo3us 3amoJHUTENs] CKalIbHOTO Tpe-
IIMHOBATOr0 OCHOBAHUS;

- KapcToBO-cy(ppo3nonHbie nedopmManuu rpyHTa OCHOBaHUSA ¢ 00pa3oBa-
HUEM ITyCTOT U IPOBAJIOB.

[IprunHaMu HEHAZIEKHOM PabOTHI OBICTPOTOKOB Ha BOJIOCOPOCHBIX TPaK-
Tax TPYHTOBBIX IJIOTHMH M B KAYECTBE COMPATAIOUIUX COOPY>KEHUN Ha KaHajax
SABJISIFOTCSL:

- BBICOKHE CKOPOCTH JIBU>KEHHSI BOJIbI Ha JIOTKE OBICTPOTOKA, MPUBOISIINE

K UCTUPAHUIO U pa3pyllIeHnI0 0ETOHa;
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- 00pa3oBaHUE KATSIIMXCS BOJH Ha JIOTKE OBICTPOTOKA, BBI3BHIBAIOIIHC
3HAYUTEIbHBIC TUHAMUYECKUE HArpy3KH W pa3pyIICHUE TacUTEICH SHEPIUH W
Pa3MBIBBI HIDKHETO Obeda 3a pucoepmoii;

- BBIXOJT M3 CTPOS IPECHAKHOW CUCTEMBI BJOJIb CTCHOK JIOTKA OBICTPOTOKA,
YTO MPUBOIUT K U3OBITOYHOMY JABJIICHUIO (DHIIBTPAITMOHHOT'O TIOTOKA Ha JTHUIIC
U CTEHKH JIOTKa OBICTPOTOKA;

- punpTpanmonHslie aeopMaIuu TpyHTa OCHOBAHUS IO JHHIIEM JIOTKa
OBICTPOTOKA U B MpEeax pucOepMbl;

- OTT'OH THAPABIMYECKOTO MPBDKKA U3 BOJAOOOHHOT0 KOJIOAIA, YTO MTPUBO-
JTUT K Pa3MbIBY pUCOCPMBI U TIOCTETICHHOMY Pa3pyIICHUIO KOJIOIIA;

- cOOMHOCTh MOTOKa B 00JACTH TPBIKKOBOT'O COIPSIKCHHUS C Tpameleu-
JabHBIM TIOTIEPEYHBIM CEYCHUEM BBIXOJHOW YaCTH, YTO BBI3BIBACT YBEIUYCHHE
OOKOBBIX BOJIOBOPOTHBIX TCUYCHUN M PE3KO HEPABHOMEPHOE pacIpe/Ic/ICHUE
CKOpPOCTEH 32 COOPYKEHHEM, B PE3yJIbTaTe Yero HaOIIOJAI0TCsl pa3MbIBBI U pa3-
PYIIEHUS B Mpeenax pucOepMbl.

Y4uuThiBask MHOXKECTBO (DaKTOpPOB, BIUSIONIMX Ha HAJCKHOCTH PaOOTHI
COOPY)KEHHUH, TIOTOK OTKa30B B OOIIEM BHJIE MOXHO ONPEICIUTH MHOTOIapa-

MeTpuueckoi Gpynkuueit (1), koropas umeer cienyromuii Bug [12]:
o(1) = flo_(1),0,(7),0,(1),0_(1),0,(1),0,(7),0,(1)], (D
rae ®,(t) — 0000IEeHHBIN TapaMeTp TUAPABINYECKUX YCIOBUM COOPYKEHNUS;
®,,(T) — 0000IIEHHBIH TTApaMETP yCIOBUY Pa3MbIBA U 3aUJICHHUS;
®,, () — 00001EeHHBI TapaMeTp KOHCTPYKTUBHOMN HAJJe)KHOCTHU YCIIOBUM;
®_ (t) —00O0OLICHHBIM MapaMeTp TIEONOTMYECKMX M TIEOTEXHHYECKHX

YCIIOBMIA;

®,, (T) — 0000IEeHHBIN TapaMeTp KIMMAaTUYECKUX YCIOBUM;
®,(T) — 0000ILIEHHBII TapaMeTp yCIOBUM 3KCILTyaTallid COOPYKEHUS;

®, (T) — 0000LICHHBIN TapaMeTp HEYYTEHHBIX (PAKTOPOB.
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Kaxnp1ii 060011eHHbIN apameTp, B Gopmyse 1, MoxkeT ObITh pacuieHeH
Ha OTJeNbHbIE mapaMeTpbl. Tak 00OOUIEHHBIN MapaMeTp KOHCTPYKTUBHOM Ha-

JACKHOCTHU MOXKCT OBITH MMpCaACTABJICH KaK (1)YHK]_II/ISI OTACJIBHBIX ITapaMCTPOB:
O)KH (T) = f[O)pac (T)7 O)cx (T)7 O)mex (T)] 2
rae o, (T) — mapameTp COBEPILEHCTBA IPUEMOB PACUETa;

®, (T) — mapaMeTp COBEpLIEHCTBA CXEMBbl KaHANA;
o,  (T) —mapameTp COBEpUICHCTBA TEXHOIOTHH.

3nech 00bIIOE MECTO 3aHUMAIOT BOMPOCHI TEXHUYECKON IKCIUTyaTalluu U
PEMOHTOB KOHCTPYKTHUBHBIX 3JIEMEHTOB U COOPYXXEHMI B 1iesioM. [ 1aBHas mpo-
0JieMa 3aKJII0YaeTCsl B OpraHu3alii CUCTeMbl cOopa JaHHBIX 00 0TKa3ax, O TPy-
JIOEMKOCTU U CTOMMOCTH MPOBEICHUS PEMOHTHBIX pabOT, KOTOphIE HA HAYYHOU
OCHOBE IO3BOJISIIOT pa3padaThiBaTh U BBOJUTH COBEPIICHHBIC CUCTEMbI TUIAHO-
BO-TIPEAYNPEIUTEIbHBIX PadoT 1151 paznuunbiXx TunoB ['TC.

Taxum oOpazom, npodeMa IKCITyaTallMOHHON HaJIeKHOCTH OXBAaThIBACT
IIUPOKUH KPYT BOIPOCOB, HAMPABICHHBIX Ha 00ECIIEUEeHUE U MOJIepKaHUE BbI-
COKOW HAaJIe)KHOCTHU, KaK OTHEJIbHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB, TaK U CO-
OpPY>KE€HHUS B IIEJIOM.

K no6omy BoHOMY OOBEKTY MPEeABABISACTCS Psij TpeOOBaHUM, KOTOPHIC
BBIPAXKAIOTCS YEPE3 ONPENEIEHHYIO COBOKYITHOCTh MOKA3aTENE KauecTBa dTOrO
oObekTa. ComocTaBiisisi HaJASKHOCTh C KaTeropued KadyecTBa, MOKHO YCTaHO-
BUTh, YTO KAa4€CTBO HOCUT BceoOmuil xapaktep. Ilo OTHOIIEHHIO K KauyecTBY
HaJIe)KHOCTh UMEET MOAYMHEHHBIN XapaKTep, TaK KaK BBIPAXKAECT TOJBKO OJHY
U3 ero CTOpoH: 3(PeKTUBHOCTh (YHKIIMOHUPOBAHUS B 3aBUCUMOCTH OT psjia
noKasaresiei, 4acTh U3 KOTOPBIX CBsI3aHa ¢ (haKTOpamMu SKCIUTyaTalllH.

HanexxHoCcTh COOpYyKEeHHUs JTOJKHA PacCMaTpPUBATLCS HE TOJBKO B 3aBU-
CUMOCTH OT €r0 MPOYHOCTH U YCTOMYUBOCTH, HO TaKXKE€ C TOUKHM 3PEHHS BO3-
MOHOCTH TOJIJIEPKUBATH B TEUYEHHUE BCETO CPOKA CIYKOBbI, TPETYCMOTPEHHOT'O
IUIsL 9TOTO COOPYKEHUS, U YCIOBUI HOPMAaJbHOM 3KCIUTyaTaluu. be3omnacHocTh

OKCILTyaTallui — CaMOC BaKHOC Tpe6OBaHI/IC, NpeaAbABIEICMOC K COOPYKCHUIO.
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OnHako pacdeTsl HAAEKHOCTH CTPOUTENBHBIX KOHCTPYKIMI OCTarOTCS IOKa
cnenupUyecKUMH U He periiaMmenTupytorcs Hopmamu CHull [34].

B nHacrosiee BpeMsi NPUHIMIIMAIBHO HOBBIM SIBIISETCS KOJIMYECTBEHHBIN
MOAXOJ K PEUICHUIO 3a7a4 HAJIE)KHOCTU COOPYKEHUH, B OTINYUE OT KaYECTBEH-
HOH OIIEHKH, OCYIIECTBIISIEMON paHee.

CoBpemeHHasi Teopus HaJIeKHOCTH pa3padoTaHa B TPYAaX MaTEMAaTUKOB U
MHXEHEPOB pa3HbIX CTpaH. bodbIION BKIIaJ B Pa3BUTUE TEOPUU HAIECKHOCTH
pa6otsl ['TC BHecnu oreuectBeHHbie yueHble: 1. E. Mupixynasa, B. H. llen-
puH, FO. M. Kocuuenko, A. B. Konranos u ap. [10, 35, 29].

Heo0xonuMo OTMETUTH, YTO pe3yJdbTaThl HUCCIEIOBAHUN HAIEKHOCTH
KOHCTPYKTHBHBIX 3JIEMEHTOB COOPYKEHUN HE MO3BOJIWIIH MTOKA BBIIBUTH OCHOB-
HbIE 3aKOHOMEPHOCTH ISl MPOTHO3UPOBAHUSA UX NOATOBEYHOCTH. OCHOBOM CO-
BPEMEHHOM TEOPHM HAJEKHOCTHU SIBISETCS CTaTUCTHYECKHWWA MOAXOJA K H3ydye-
HUIO TAKUX COOBITUN KaK OTKAa3 U BOCCTAHOBJICHHE.

JI1st npUMEHEeHHs] METOJ0B MaTEMaTHYECKOW CTATUCTUKHU BECbMa BaJKHBIM
ABJIETCS. BO3MOKHOCTh MHOTOKPATHOTO OCYLIECTBICHUS CIYYalHOTO COOBITHS
B MPAKTUYECKHU OJIMHAKOBBIX YCIOBUSX.

Pu3nuecKnid MOAX0 K U3YYEHUIO HAJIEKHOCTH COOPYKEHUM UMEET MHO-
ro NPEUMYILIECTB MEpPe] BEPOATHOCTHBIM. [Ipn TakoM moaxoae olleHUBAaeTCs Ha-
JEAKHOCTh TAHHOTO KOHKPETHOTO 3JIEMEHTA U MMEETCS BO3MOXKHOCTH C IMOMO-
IIbI0 CHEHUATBHBIX MPUOOPOB U METOJOB pacuera KOJIMYECTBEHHO U3MEPUTH U
KOHTPOJIMPOBATh HAZIEKHOCTh TUAPOTEXHUUECKUX COOPYKEHUH.

OnHako, Kak OTMEUYEHO BBIIIE, OTKa3bl COOPYKEHHMI HACTYMHaroT dYalle
BCero u3-3a psna npuuuH. bonee 80 % aedopmanuii KOHCTPYKIIUH U COOPYKe-
HUM CBSI3aHO C BO3JEHCTBUEM psiia (PaKTOPOB, U3YUEHUE KOTOPBIX B KOMILJIEKCE
3atpyaHeHo. Kpome toro, pusznueckuid nmoaxo K uzydeHuro Hagexuoctu ['TC
HE TMO3BOJISIET YUYUTHIBATH (PAKTOp BPEMEHHU, SIBISIOLIMNACA OCHOBHBIM IPHU pac-
yeTax HaAeKHOCTH. [103ToMy, OlleHHBass HaJEKHOCTh JJIEMEHTA, HY)KHO 3HATh,
KaKUe TUIIbI OTKA30B MPEICTABISIOT HAUOOJBIIYIO OMACHOCTD JIJIsi KOHKPETHOTO
COOPY’KEHHUsSI M KaK CKOPO HOpMaJlbHbIE MapamMeTpbl pabOThl COOPYKEHHI Had-

HYT MEHATHCS, YTPOXKasi OTKA30M.
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VYCIOBHO OTKa3bl CTPOUTENBHBIX AJIEMEHTOB MOXHO pPa3feiuTh Ha JBa
KJlacca: BHe3allHble U MOCTENeHHble. BHe3amHbli OTKa3 — 3TO MPaKTUYECKH
MTHOBEHHBIN BBIXOJ U3 CTPOS 3JIE€MEHTA COOPYKEHHSI, KOTOPbII HE MOXKET OBIThH
NpeicKa3aH MO0 W3MEHEHUIO BEJIWYMHBI JKCIUTyaTallMOHHBIX MapamMeTpoB
BO BpeMeHH. [locTeneHHbld 0TKa3 — 3TO JUIMTENbHBINA BBIXOJ U3 MapaMeTpoB,
XapaKTepU3yoIKuX paboToCIOCOOHOCTh, 3a MPEAesbl HOPMATUBHBIX JOMYCKOB.
[Tpu HOpMmanbHBIX ycnoBusx skcrutyatauuu ['TC mennopaTHBHOrO Ha3HAUEHHUS
MMEET MECTO UX IMOCTeNeHHBIM n3HOoc. [1o3TOMy OfHON M3 BakKHEWIIUX 3aaad
MCCJIeI0BAHUS IKCILTYyaTallMOHHON HAJIEKHOCTH COOPY>KEHUM SIBISIETCS MPOTHO-
3UpOBaHUE MOCTENIEHHBIX OTKA30B.

YeTkoil rpaHUIbl MEX1Y BHE3AIHBIMU U MOCTENIEHHBIMU OTKa3aMu, OJIHa-
KO, MPOBECTU He yaaeTcs. MexaHuueckue, Gu3nueckrue U XMMHUYECKHe Mpoliec-
Chbl, KOTOpPBIE COCTAaBJISIOT MPUYHHBI OTKA30B, KaK MPABUJIO, MPOTEKAIOT BO Bpe-
MEHHU JIOCTaTOYHO MEIJIEHHO. Tak, yCTaJloCTHas TpeliuHa B CTEHKE TpyOompo-
BOJa WM COCYyJla JaBJICHMS, 3apOJMBIIASICS M3 TPEIIMHOOOpa3Horo nedexra,
MEJJIEHHO PAcTET B MPOLECCE IKCIUTyaTalllK; 3TOT POCT, B IMPHUHIIUIE, MOXKET
OBITH MPOCJIEKEH CPEACTBAMU HEPA3PYILIAIOIIEro KOHTpoJsa. OqHako cOOCTBEH-
HO OTKa3 (HACTYIJICHUE TeUH) MPOUCXOIUT BHE3AITHO.

Ecnu o kakuM-1100 MpruurMHaM CBOEBPEMEHHOE OOHApYKEHHE HECKBO3HOM
TPEUIMHBI OKa3aJI0Ch HEBO3MOXHBIM, TO OTKa3 MPUAETCS PU3HATH BHE3AMHBIM.

[To Mepe coBeplIEHCTBOBAHUS PACUETHBIX METO/OB U CPEJCTB KOHTPOIb-
HO-U3MEPUTENILHON TEXHUKH, TO3BOJISIIONINX CBOEBPEMEHHO OOHApy>XKUBaTh HC-
TOYHHUKHU BO3MOJKHBIX OTKAa30B U MPOTHO3UPOBATH UX Pa3BUTHE BO BPEMEHHU, BCE
OO0JIbIIIEE YMCIIO OTKA30B OyET OTHOCUTHCS K KATETOPUH MOCTENEHHBIX.

Ha pucynke 7 npencraBieHa cxeMa yBEJIIMUYEHUS U3HOCOB COOPYKEHUN U
CHW)KEHMSI HaJIEKHOCTH B 3aBHCHUMOCTH OT BPEMEHHU M 00JIACTU TEXHUYECKOTO
00CTy>KUBaHMSI, TEXHUYECKOHN IKCILUTyaTallMK U MPEJEIbHBIX COCTOSTHUH.

Kak BUIHO U3 pUCYHKa 7, 30HA TEXHUYECKOTO OOCITYy)KMBaHUS U TEXHUYE-
CKOM 3KCIUTyaTalluu MpeCTaBisieT OO0 COBOKYMHOCTh pabOTOCIOCOOHBIX CO-

CTOSITHUM COOpY)KCHHﬁ. I[JISI MMOoAACP KaHUA UCIIPABHOCTH 00BEKTa B 30HE MHTEH-
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CHUBHBIX M3HOCOB ITPOM3BOJATCS TEKYIIHE U KANUTAIBHBIE PEMOHTBI COOpPYKE-
HUi. BepXHel rpaHuiied 30HbI IIPEIEIbHBIX COCTOSHUN SBJISETCA YPOBEHbB, IIPe-
BBIIIICHHWE KOTOPOTO MO TEXHUYECKHUM I YKOHOMUYECKHUM COOOpaKCHUSIM Be-
JIEeT K HEeIeJIeCOO0Pa3HOCTH OCYIIECTBICHUSI JTIOOBIX BHUOB PEMOHTHBIX PadoT.
CocTostHue COOpYKEHHUS B II€JOM JJIsl 30Hbl MPEIEIbHBIX COCTOSHUNW MOXKET

OBITH OIICHEHO KaK aBapuiHOE.

.

G6racme | ormxasel

Bpewmn

N o,

“ 3 v ooc & % 0%

Y Jowa mexHuvec- Jona mexHu- 3ora npedens-

K020 OOC/TYHUBa- 4 YECKOU IKCNAYa- [ HBIX cocpgwmud
HUR mayuu '

PucyHnok 7 — YBeJinueHne H3HOCOB M CHUKEHHE HAEKHOCTH PadOThI
COOPYKEHHMH B 3aBUCUMOCTH OT BPEMEHHU IKCILIyaTaluH

[Ipu wuccnenoBaHUSAX HAACKHOCTH OOBIYHO paccMaTPUBACTCS BEPOAT-
HOCTB COOBITHS, COCTOAIIETO B TOM, YTO B TEUCHHE HEKOTOPOI'O MHTEpBaJia Bpe-
MEHH OTKa3a COOPY>KECHHS HE TPou30iaeT. BeposTHOCTh TakOro COOBITHS SIBIISI-
€TCsl BEpOSITHOCThbIO Oe30TkazHOM paboThl. s obecrnedyeHus HOPMAIbHOIO
(YHKIIMOHUPOBAHUS COOPYKeHUsI (JIMOO €ro dJEeMEHTa) B IIEJIOM HEOOXOIUMBI
omnpejieieHHbIe 3aTpaThl. BeposTHOCTh 6€30TKa3HOM paboThl 00BEKTa, MPU KO-
TOPOW 3aTpaThl, CBA3AHHBIE C €r0 CTPOUTEIBCTBOM M JKCIUTyaTaruei, OymayT
HAaUMEHBIITUMU, B TaJIbHEHIIIEM Oy/1eM Ha3bIBaTh ONTUMAILHOM HAIC)KHOCTHIO.

MeToapl CTaTUCTHYECKON TEOPUM HAJICKHOCTH IO3BOJISIIOT YCTAaHOBUTH
TpeOOBaHUS K HAJEKHOCTH KOMIIOHEHTOB U 3JIEMEHTOB Ha OCHOBAaHUM TPeOOBa-
HUN K HAJEKHOCTH OOBEKTa B 1IEJIOM.

CrartucTudeckasi TeOpHusi HaJIe)KHOCTH SIBJISIETCS COCTAaBHOM 4acThIo OoJiee

o0IlIer0 MOJX0/la K pacueTHON OIICHKE HAJIEKHOCTU TEXHUUYECKHX OOBEKTOB,
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IIPU KOTOPOM OTKa3bl pacCMaTpPUBAIOT KaK Pe3yibTaT B3aUMOACHCTBUS 00BEKTA
KaKk (U3UYECKONl CHUCTEMBbI C JPYrUMU OOBEKTaMHU M OKpYKalollehd cpeoi,
TaK [IpU IPOCKTUPOBAHUM THUAPOTEXHUYECKUX COOPYKEHUU MU KOHCTPYKLUH
YUUTBHIBAIOT B SIBHOW WJIM HEIBHOM (popme cTaTucTHUecKuil pa30Opoc MexaHuye-
CKMX CBOWCTB MaTE€pHUaJIOB, DJIEMEHTOB U COCIUHEHUM, a TAKKE U3MEHUYUBOCTH
(BO BpeMEHHU U B MPOCTPAHCTBE) MApaMETPOB, XapaKTepU3YyIOIINX BHEUIHUE Ha-
IPY3KM M BO3JCHCTBUA. BOJBIIMHCTBO MOKAa3aTesie HaJeKHOCTU IMOJHOCTHIO
COXPaHSIOT CMBICI U IIpU OoJiee OOLIEM MOAXOAE K PAaCUETHOM OLIEHKE HaJleXk-
HOCTU. B mpocreienn Moaenu «mapaMerp Harpy3ku — Iapamerp HpPOYHOCTH»
BEPOSATHOCTH 0€30TKa3HON pabOThl COBIAAAET C BEPOSITHOCTBHIO TOTO, YTO B Ipe-
Jenax 3aJaHHOrO OTpe3Ka BPEMEHM 3HAUYEHUE IapaMeTpa Harpy3ku HU pasy
HE MPEBBICUT 3HAYEHUE, KOTOPOE NMPUHUMAET HapaMeTp npo4HocTH. lIpu atom
o0a nmapameTpa MOTyT OBITh CTy4YalHbIMU (QYHKIHUSIMHU BPEMEHH.

Ha craguu npoexTtupoBaHus U KOHCTPYUPOBAHMUS IOKA3aTEIN HAJIEKHO-
CTU TPAKTYIOT KaK XapaKTEPUCTUKU BEPOSTHOCTHBIX WU IOJYBEPOSTHOCTHBIX
MaTeMaTUYeCKUX MoJieNiel co3aaBaeMbix 00bekToB. Ha cragusix skcnepumeH-
TaJbHOM OTPaOOTKU, UCIIBITAHUMA M 3KCIUTyaTallud POJib MoKa3zaTenael HaJeKHO-
CTU BBINIOJHSIOT CTATUCTUYECKUE OLICHKU COOTBETCTBYIOIIUX BEPOSTHOCTHBIX
XapaKTEPUCTHUK.

Henocratounslii 00beM CTaTUCTUYECKHUX JIAHHBIX, XapaKTEPU3YIOIIKUX Ha-
JNEKHOCTh TUAPOTEXHUYECKUX COOPYKEHUH, CYLIECTBEHHO 3aTPYAHSET OIlpee-
JICHUE ITapaMeTPOB UX HAJEKHOCTH. DTO 3a4aCTyH0 pacCMaTpPUBAECTCS KaK Cepb-
€3HO€ IPEIATCTBUE JJIs1 UCIIOJIb30BAHUS CTATUCTUYECKUX METOOB.

Hcnonb3ys TeopeTHYEeCKne OCHOBBI U MPAKTUYECKUN OIBIT TEXHUYECKOU
JKCIUTyaTallUM JJIsl KOHKPETHBIX COOPYKEHUH, C JOCTATOYHOM CTEIIEHBIO JOCTO-
BEPHOCTU MOXKHO OIPENECIUTHh KOJIMYECTBEHHBIE U KAaYECTBEHHBIC IOKA3aTENIU
HazexxHocTu padboTel I'TC 11t oLleHKH YpOBHS 0€30MaCHOCTH UX PAOOTHI.

IIpoBenenubsiMu B ®I'HY «PocHUUIIM» ucciienoBaHusMU YCTaHOBIICHBI
OCHOBHBIE ITPUYMHBI, BbI3bIBAIOLINE CHUXKEHUE HanexHoctu I'TC mennopaTus-

HOT'O Ha3HAYEHUS U KaHAJIOB (PUCYHOK ).
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[TpuunHsl, BbI3bIBatonIe cHukeHue HaaexkHocTu ['TC u kaHanos
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A 4
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Pucynok 8 — Ilpnunnsbl, BeI3bIBaOIIMe CHUKeHHe Hafge:;kHOCcTH I'TC u kaHa/10B




5 TeopeTnyeckue OCHOBBI M NpPakTUKa 3Kkciiyaranuu I'TC

TeopeTnueckne OCHOBBI TEXHUYECKON IKCIUTyaTallii COCTaBIISIOT:

- TEOpHUsl JOJTOBEYHOCTH M HAJECKHOCTH, U3HOCA, KOPPO3UHM U 3aIIUTHI
KOHCTPYKIIMI U MaTepuajoB;

- METOJIMKA WCCIICIOBAHUS M yueTa BO3JEHCTBUS HA KOHCTPYKIIMU BHEIII-
HUX ¥ BHYTPEHHUX (PaKTOPOB;

- IMarHOCTHKA TOBPEXKJICHUN M METOJIWKA OILEHKH DSKCIUTyaTallMOHHOU
MIPUTOJTHOCTH COOPY>KECHHUI;

- pa3paboTtka 3pheKTUBHBIX METOJOB U KOHCTPYKIIUH PEMOHTa U BOCCTa-
HOBJICHUS COOPYKCHUM;

- pa3paboTKa U BHEJIPEHUE MAIIMH U IPUOOPOB JIJIs IKCILTyaTallui U BOC-
cranosienus I'TC.

[IpakTrka TEXHUUECKOM IKCIUTyaTallud BKIFOYACT:

- YXOJ 332 KOHCTPYKLHSIMH, 000pyJOBaHUEM, €r0 HaJlaJKy, oOecreueHue
TpeOOBaHU TEXHOJIOTUH;

- YCTaHOBKY CHEIUMaIbHBIX MIPUOOPOB, MPUCIIOCOOICHUN U 000pyI0BaHUS
JUTSL TPOBEICHUSI MOHUTOPHUHTA;

- OpraHu3alilo MOHHUTOPUHTA, TEXHUYECKHUX OCMOTPOB COOPYKEHUH,
KOHTPOJIb JKCIUTYaTal[MOHHOW MPUTOJHOCTH HOPMAaTHUBHBIX IMapaMeTPOB IKC-
TJTyaTallMOHHBIX KAY€CTB, TUAarHOCTUKH MMOBPEKICHHUI;

- Ipo(WIAKTUYECKUE TEKYIIHE U KalmuTaJIbHbIE PEMOHTHI 3aMEHA U YCH-
JICHUE KOHCTPYKLIHM.

CtpyKkTypHYIO CXeMy pabOT MO UCCIICIOBAHUIO U TTOBBIIICHUIO HAJIEKHO-
CTU KaHAJOB M COOPYXEHUW HA HUX MOXHO IMPEJICTABUThH B CIEAYIONIEM BHUJIC
(pucyHoK 9).

Cny»x6a sKCIuTyaTaluy JA0KHA XOPOILO 3HATh YCTPOUMCTBA COOPYKEHHH,
(yHKIIMOHAIBHBIE HA3HAYCHMS, MapaMeTphl OSKCIUTyaTallMOHHBIX KadyeCTB
(IT9K), ycnmoBust paboThl KOHCTPYKIIMH, TEXHUYECKHE HOPMATHBLI HAa MaTepua-

JIbl 1 KOHCTPYKIIHH, Tpe6yeMBIC oJIA pEMOHTA. IIo BHEIIHUM IMpU3HaKaM " C I10-
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MOIIBKO AHMArHOCTHUYCCKHUX HpI/I60pOB CJ'IY)K63, OKCIUTyaTallui OOJIKHA YMCTb
OLOCHHUTHh TCXHHUYCCKOC COCTOAHUC FTC, BBIIBUTH HanOoOEce YA3BUMBIC MCCTA,
C KOTOPBIX MOXKCT HAYATHCA PA3PYHICHUC KOHCTPYKIHH, BBI6paTB CaMBbIC 3(1)-
(1)CKTI/IBHBIC CIIOCOOBI H CpCACTBa €10 MPCAYIIPCIKACHUSA U YCTPAHCHUA, HC IIPC-

Kpamias, 110 BO3MOKXHOCTH, pa60Ty COOpPYIKCHUA.

| v v v L

Pazpabotka Cbo
PTM u p YcraHosie- Pazpabotka
uHhOpPMAITUH Omnpenene-
METOTUKH HUE TIPAYHH pPEKOMeH1a-
00 oTkazax HUE YPOBHS . .
coopam [ —| HH3KOM [ IUH ¥ UX
CHUCTEM M UX HAJEKHOCTH
00paboTKH HAJEKHOCTH BHEJIPEHHUE
SIIEMEHTOB
nHGOPMAITUH

A
IToBTOpEeHMe KOMILIEKCca PadOT 10 TOCTHKEHHS

ONITUMAJIBHOI'O YPOBHA HAACKHOCTH

Pucynok 9 — CTpykrypHasi cxeMa padoT 10 NOBBIMICHUIO HAAEKHOCTH

Pa3pabotka pykoBomsmiero texuudueckoro marepuana (PTM) mpousso-
JIUTCS 111 JTOCTUXKEHUSI ONTHUMAJIbHOTO YPOBHS HaJeKHOCTH. COCTaBHbBIEC YaCTH

Teopuu u mpaktuka skcruryatanuu (TOuP) npencrabnenst Ha pucynke 10.

CrienmanucTsl, BIajeronire HayyHo-npakruyeckumu ocioBamu TOuP I'TC u
HaBbIKaMU UX pealln3aluu

A 4
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Pucynok 10 — CoctaBHbIe 4YacTH TeOpHH U NMpakTHKH 3KkciyaTanuu I'TC
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[Ipy moMoIIM TEOPETHUYECKUX OCHOB KCIUTyaTallud 0OOCHOBBIBAETCS He-
00XOJUMOCTh M CpPOKM MPOBEACHMS SKCIUTyaTallMOHHBIX pabot. Ilpunsitue
MPAKTUYECKUX PEIICHUN TpU JKCIUTyaTallu JOHKHO Oa3upoBaThesl Ha clie-
AYIOUIUX TaHHBIX:

- 3HaueHre 4ucioBbiX 3HaueHui [IOK, xoTopeie TpeOyeTcs moaaepx u-
BaTh Ha 33/IAHHOM YpPOBHE;

- YCTAaHOBJICHHE 3aKOHOMEPHOCTEN BO3JEHCTBUS BHEIIHUX U BHYTPEHHUX
(bakTopoB;

- BBISIBIICHHE XapaKTEepPHBIX Ne(DEKTOB U MOBPEXKICHUIM 1 HA3HAaYEHUE CIIO-
co0O0B UX YCTpaHEHUS;

- BBIOOp cmocoba koHTpoisis [IDK u MeromoB oOHapyxeHus nedekrTos,
IIOBPEKICHUM, HEUCIIPABHOCTEN;

- ompenesieHne croco0a M Mopsiika HamboJiee paloHaJIbHOTO BOCCTa-
HoBieHusa [IOK coopyxenuid;

- Ha3HAYEHHE MEePUOJUYECKUX PEMOHTOB U 00BEMOB paboT, pacuer HeoO-
XOJMMBIX MaTEPHAJIOB U IECHE)KHBIX CPEJICTB;

- pallMOHAJIIBHOE pPELIEHUE BOMPOCOB IITATHOW CTPYKTYPBI, YUCIECHHOCTH
U KBaJIM(PHUKAIIUY SKCILTYaTal[MOHHOT'O IepCOHAIA.

Takum 06pa3om, MoJAep:KkaHue B COOPYKEHUAX B TEUEHUE HOPMATUBHOTO
CPOKa CIIY>KObI MTPOEKTHBIX MapaMeTPOB IKCILUTYyaTallUOHHBIX Ka4yeCTB COCTABIIS-

€T Hay4YHO-IIPAKTUYECKYIO OCHOBY TeXHHUYECKOM 3KkcruryaTanuu ['TC.

6 AHAJIN3 KAYEeCTBEHHBIX U KOJHYECTBEHHBIX MOKAa3aTeJaei
Ha/leKHOCTH padoThl MesmopaTuBHbIX ['TC

OCHOBHBIM OMpenensomuM (AKTOPOM, BIUSIONIMM Ha HaJIEKHOCTh
npu skcrutyatauun ['TC, sBaserca Bpems. IMEHHO BpeMs CIIy’)KUT OCHOBHBIM
KpUTEpHEeM IJisi pa3paboTKu TpeOOBaHMM K BO3MOXKHOCTH JOJTOBEYHOIO MC-
nosib3oBanuss ['TC mno HazHayeHUio ¢ TpeOOBaHUAMHU (YHKIIMOHAIBHOCTH.
Hepbinonunenne I'TC 3agaHHbIX (YyHKUIUMNA B YCTAaHOBJIEHHOE BpEMs SIBIISETCS

MPUYUHON YOBITKOB, KOTOPO€ HECET TOCyAapCcTBO WM OTIEIbHOE (hU3MUECKOe
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o u3-3a HeHagexHoctu [I'TC. ITo 'OCTy, HanexxHOCTh 00BbEKTa paccMaTpu-
BAETCs KaK KOMIUIEKCHOE CBOMCTBO, OINPENEIiEMOE TIOKa3aTeIsIMu: 0€30TKa3HO-
CTbIO, PEMOHTOIIPUTOAHOCTBIO, TOJITOBEYHOCTHI0, COXPAHIEMOCTBIO.

OT mnpaBWIbHOrO BbIOOpa HOMEHKIATYphl OCHOBHBIX IOKa3aTesei
IIPHU OLIEHKE SKCIUTyaTallHOHHOW Hale)kHOCTH I TC BO MHOTOM 3aBUCUT YPOBEHb
3aTpaT Ha JKCIUIyaTalMio M peMOHT. [lokazarenu, XapakTepU3yroIue Halexk-
HOCTb, IOKa3aHbl Ha pUCyHKE 11.

B naHHOM paszfene paccMaTpUBAOTCA KOJIMYECTBEHHBIE XapaKTEPUCTUKU
HECKOJIBKMX CBOWCTB, ONPEIEISAIOMMNX HAAEKHOCTh coopyxeHuil. Hopmupona-
HUE HAJIE)KHOCTH, T.€. YCTAHOBJICHHE KOJUYECTBEHHBIX U KaU€CTBEHHBIX TpeOo-
BaHUU K HAJIEKHOCTU OOBIYHO MPOU3BOAUTCS B HOPMATHUBHO-TEXHUYECKOU WIIH
MIPOEKTHOM JOKyMeHTauu. KpoMe Toro, HOpMUpOBaHHE HAJAEKHOCTH BKJIHOYa-
€T: HOMEHKJIATypy HOPMHUPYEMBIX TOKa3aTeNeil HaJIEeKHOCTH; TEXHUKO-
HPKOHOMUYECKOE OOOCHOBAaHME 3HAUYEHUI IOKa3aTeslel HaJeKHOCTH COOpYKe-
HUS; TpeOOBAHMS K TOUHOCTH U JOCTOBEPHOCTH MCXOAHBIX JAHHBIX; (HOPMYIIH-
pOBaHHE KPUTEPHUEB OTKA30B, MOBPEKICHUN U MPEAENIbHBIX COCTOSIHUM; TpeOo-
BaHMS K METOAaM KOHTPOJISI HAJEKHOCTH HA BCEX ATalax >KU3HEHHOTO IUKJIA
coopykeHusl. UnCIeHHbIE 3HAYEHUSI HOPMHUPYEMBIX MOKA3aTENEel HAAEKHOCTHU
JUTSL TUIPOTEXHUYECKUX COOPYKEHUU OJKHBI ObITh ONpeleTIeHbl B HOPMATHB-
HO-TEXHUYECKOUN WM MPOEKTHON JOKYMEHTAIIMHU Ha OOBEKT (B JAHHOM cllydyae —
Ha COOPY’KEHHUE).

OCHOBHBIM TIOKa3aTeJleM HaJIeKHOCTH, O0OECIEYMBAIOLIUM, BBIOJIHEHHE
COOpYy>KeHUEM (PYHKIIMOHAIBHBIX TPeOOBaHUM, SIBIIsIETCS O€30TKa3HOCTh — CBOM-
CTBO COOPY’>KEHUU HEMPEPBIBHO COXPaHATh pabOTOCIIOCOOHOCTh B TEUEHUE He-
KOTOpPOro BpeMeHM 3Kciuryaranuu. K mapamerpaMm, Xapaktepusyoomum 0e30T-
Ka3HOCTb, OTHOCATCSI KHHEMAaTUYECKUE U JUHAMUYECKHE NTapaMeTphbl, IoKa3are-
JIM KOHCTPYKLUHUOHHOM MPOYHOCTH (B TOM UYHUCIE QPUIBTPAMOHHON) YCTOMYUBO-

CTH, HpOHYCKHOﬁ CHOCO6HOCTI/I, T.C. MMApPpaMCTPhI SKCINTYATAIUMOHHBIX Ka4YCCTB.
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(8

Hanexuocts

be3oTka3zHOCTH

PemoHTOIIPUTrOAHOCTH

JlonroBedyHOCTh

CoxpaHsieMoCTh

BepositHOCTh BOCCTaHOB-
JICHHS B 3aJJaHHOE BPEMsI

CpenHuii cpok
CITY>KOBI

Cpennee Bpemst
BOCCTaHOBJICHUS

CoxpaHsieMOCTb KOHCTPYK-
o

Cpox ciyx0bI 10
MEPBOTO KaIpeMOHTa

Crapenue Marepuana

VY nenpHast TPy10EMKOCTh
00CTyKMBaHUS U PEMOH-
TOB

MexpeMOHTHBIN
CPOK CITY>KOBI

CpenHsis CTOUMOCTB pe-
MOHTOB

OtHOCHUTENbHAA CTOU-
MOCTh PEMOHTOB

BepositHOCTB O€30TKAa3-
HOU paboThI l
Cpennss HapaboTKa
JI0 IIEPBOTO OTKA3a |
HapaboTka Ha 0TKa3
<_
NHTEeHCUBHOCTB
OTKa30B <
[Tapamerp noroka
OTKa30B
I'apanTuiinas
HapalboTKa ‘

Bo Bpemst peMOHTOB

Pucynok 11 — Iloka3arenn HageskHocTH IKcIIyatauuu I'TC mesinopaTHBHOI0 Ha3HAYECHU S




VYyer Ha ctaauu npoektupoBanus ['TC s3kcmmyaTaliMOHHBIX TpeOGoBaHUM
MO3BOJISIET O0ECIEYUTh JIIUTEIbHYI0 COXPAHHOCTh KOHCTPYKTUBHBIX OCHOBHBIX
anemeHTOB ['TC 1 unxeHepHOro o00Opy0BaHUSI B UCIIPABHOM COCTOSIHUM, CHU-
3UTh CTOMMOCTb TPYJOEMKHUX PEMOHTHBIX PaboT. IMEHHO MO3TOMY IOJIKHBI
IIPOBOJAUTHCS HAYUYHBIC HUCCIEIOBAHUS [0 OIPEICIICHUIO SKCILIyaTallMOHHBIX
Ka4yeCTB Ha OTAEJIBHBIX COOPYKEHUsAX-IpeacTaBurenax. Llenbp takux uccneno-
BaHUU — 1aTh PEKOMEH/IAlIMH 110 MOBBIIIEHUIO O€30TKA3HOCTH BOAHBIX 0OEKTOB
sl o0ecrieyeHus: HeoOX0AMMON IKCIUTYaTallMOHHOW HAaJIEKHOCTH HOBBIX HWIIH
pexkoHcTpyupyemsbix ['TC.

Ha ocHoBaHuU TeopeTHUecKUX MpOopabOTOK M OMbITa MPOECKTUPOBAHUS,
CTPOMUTENBCTBA U HKCIUIYaTaAllMU OIPEACIIAIOTCS KOJIMYECTBEHHbBIC 3HAUEHHUS 110-
Ka3zaresneil 0e30TKa3HOCTH.

JUis 1OCTOBEPHON OLIEHKM HKCIUTYaTallMOHHON HAJE€KHOCTH IO O€30TKa3-
HOCTH THUJIPOTEXHUYECKUX COOPYKEHUN TOJKHO OBITH BBEJICHO CHCTEMaTuye-
CKOe HaOJIIOZICHHE 3a Ka4eCTBOM HMX JKCILIyaTalluu, 3a COOPOM U 00001eHnEM
JaHHBIX O paboTe OTAENBHBIX AIEMEHTOB U COOPY>KEHUH B 1IEJIOM U perucrpa-
LIUEN OTKA30B U UX TEXHUYECKOI'O COCTOSIHUS B CIIELUAIIBHBIX )KYpHAJIAX.

JIpyrum BakKHBIM IOKa3aTeJIeM HaJCKHOCTH SIBIISICTCS JOJTOBEYHOCTb, OC-
HOBHOW XapaKTEPUCTUKON KOTOPOH ABISIETCA BpeMs. J[OIroBEYHOCTh XapaKTepHu-
3yeTcsi BpEMEHEM, B TEUEHHE KOTOPOI'O B COOPYKEHUIX C PEMOHTHBIMU IIEPEPHI-
BAMU DJKCIUIyaTal[MOHHBIE KAaueCTBAa COXPAHSIOTCS HA 3aJaHHOM B IIPOEKTE
(HopMax) ypoBHe. Bpewmsi ompenenseT OCHOBHBIE IOKA3aTeNM JOJITOBEYHOCTH:
CPOK CIYXOBbl U pecypchl pabOThl KOHCTPYKTUBHBIX 3JIEMEHTOB U COOPYKEHHUS
B LIEJIOM /10 PEMOHTOB M JO €ro JMKBHAAUWU. KOJIWYECTBEHHO AOJTOBEYHOCTH
OLICHMBAETCA TEXHUYECKUM PECYPCOM, T.€. CyMMapHON HapabOTKOM COOpyKeHUIt
10 MpenenabHoro coctosiuusl. Ha npaktuke ynoOHO paccMaTpuBaTh CPOK CITYKOBbI
KaKk  KAJICHJAPHYIO  IPOAOJDKUTENIBHOCTh  DKCIULyaTalud  COOPYKECHUS
10 IPeAENIbHOro cocTosiHU. [IpenenbHoe COCTOSHUE MOXKET OBITh YCTAHOBIIEHO

HC TOJIBKO IIO Tpe6OBaHI/I$IM 6630H&CHOCTI/I, HO U 110 3KOHOMHYCCKHNM, TCXHUYC-
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CKUM M JIpYyruM MokKazareiasM. Ha mpakTHke CyIeCcTBYIOT pa3iMyYHble MHEHHS
0 BBIOOpE TEX WM UHBIX MMOKa3aTese JIJIsl OLEHKH JOJTOBEYHOCTH COOPYKEHHI.

Bo3MoxHbIe MyTH Ha3HAaY€HUsI HOPM JOJTOBEYHOCTH MCCIIEIOBAHbI B pa-
6ore [pyxununa I'. B. [36]. Ilpu Ha3HaueHUU CpOKa CIYX OBl COOPY>KEHUU
JOJIKHBI YUYUTHIBATHCS TEXHUYECKHE U SKOHOMUYECKHUE TTOKa3aTenu U (HaKTophl,
OTIpEJIENISIONINE T0JTOBEYHOCTh COOPYKEHUH. B mpakTrke rHApOTEeXHUYECKOTO
CTPOUTENLCTBA MPU HA3HAYEHHH CPOKOB CIYXKOBI COOPYKEHUN YUUTHIBAIOTCS
OCHOBHOE WX Ha3HaueHHe M yciioBus Oe3omnacHoctu. B Poccum mpunsita xiac-
cu(uUKaIus Mo KanuTaJIbHOCTU U YPOBHIO OTBETCTBEHHOCTH, 110 KOTOPBIM OIIpe-
nensiercs cpok cinyx0bl. B cootBercTBum ¢ CHull 33-01-2003 «I'uapoTexHuye-
CKHE COOPYXKEHUS», CPOK CiIykObI st coopykenuit I, I u 111 knaccoB (moBsbI-
IIEHHOTO ypoBHS oTBeTcTBeHHOCTH) — 100 ;er, mais IV kinacca (HOpMabHBIM
YpPOBEHb OTBETCTBEHHOCTH) — 50 JIeT.

Heo0xonumo y4yecTh, YTO JAOJITOBEYHOCTh TOTO WJIM MHOTO THAPOTEXHHU-
YECKOTO COOPYKEHHUS OIpPEAENsieTCs] CPOKOM CITY>KObI OCHOBHBIX KOHCTPYKTHB-
HBIX AJIEMEHTOB.

Kpome noHATHS HOPMATUBHOTO CPOKa CIY>KObI, B MPAKTUKE HCIOJIb3YyeT-
Csl TIOHSTHE CpPEHEro cpoka ciayk0bl. CpemHHMil CpPOK CIY>KOBbl COOpYXEHUs
B LIEJIOM, TaK U OTJIEJBHBIX 3JE€MEHTOB MOET ObITh 00OCHOBaH CTAaTUYECKUMHU
JaHHBIMM TIO OTKa3aM KOHCTPYKIHMH. OJHAKO HEOOXOAMMO YYUTHIBATh, UTO
(bakTHUUeCKHe CPOKH CIIYKObl UCCIEAYEMbIX KOHCTPYKTUBHBIX 3JIEMEHTOB MOT'YT
OBITh KaK OOJBIIMMH, TAK U MEHBUIUMHU, OTHOCUTEIBHO CPEAHETO CPOKa CIIyXK-
obl. Hapsiny co cpokamu ciiy>kObl B IepedeHb MoKazaTenei J0JArOBeYHOCTH, yC-
taHoBlieHHBIX ['OCT 13377-75 [37], BKJIIOYEHBI TaKXKe CPOKH CIYXKOBI J0 pe-
MOHTa (MEXPEMOHTHBIE CPOKH CIIykObl). MHOTHE aBTOpPbHI CUMTAIOT LIETIECO00-
pPa3HbIM YCTAHABIMBAThH TAK)KE ONMTUMAJIBHBIN CPOK CIIYKOBbI, T.€. SKOHOMUYECKH
BBITOJHBIA TeXHUYECKU pecypc. ONTUMAIbHBIM CPOKOM CITYXKObI COOPYKEHUI
M0 PKOHOMHUYECKUM TOKa3aTeasiM OyAEeT CPOK CIIY>KObI, IPU KOTOPOM JTHMOO 00-
e 3aTpaTbhl Ha HKCIUIyaTaluio, JIMOO CyMMapHble NpPUBEJACHHBIE 3aTpPaThI

Ha BO3BCACHUC U SKCILNTyaTalluro 6YIIYT MUHHUMAaJbHBIMU.
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OMNBIT KCIUTYaTallMi COOPYKEHUM TTOKA3hIBAET, YTO B HOPMAJIBHBIX YCJIO-
BUSIX OOJIBIIMHCTBO KOHCTPYKIIUMA 32 HOPMATHUBHBIN CPOK CITY>KObI HE MCUEPIThI-
BaeT (DU3MKO-MEXAHMYECKUX KauyeCTB MATEPHAIOB W TMOITOMY HE IMOJHOCTHIO
XapaKTEePU3YIOT CBOIO JOJTOBEYHOCTh. TEXHHUUECKUN CPOK CIIY)KObI KOHCTPYK-
IIUHA COOPY)KEHUW TOYTH Bcerna OoJibllie HopMaTUBHOTO. MccnenoBanusi aBTo-
poB A. JI. lllaruna, M. [I. boiiko [38, 39], a Takxe uccienoBanust A. I'. Poit-
mana, H. I'. Cmonenckoit u C. I1I. 3r06enko [40, 41], mocBsIIeHHBIC JOJITOBEY-
HOCTHU COOPYKEHUM, MOKa3aI, 4TO (PAKTHUYECKUE CPOKH CITY>KOBI 3JIEMEHTOB U
KOHCTPYKIMI COOPY>KCHHM TMOJYUHSIOTCS HOPMAJIIBHOMY 3aKOHY pacIpeiaese-
HUS, a 3alIUTHBIX COOPYKEHUN — DKCIIOHCHIIMATBLHOMY 3aKOHY. BbIOOp 3akoHa
pacripesiesieHus sl ONpeIeSIeHUs] CpoKa CIIY»KObI Pa3IMUHBIX THIIOB THAPOTEX-
HUYECKUX COOPYKEHUM W Ha CETOAHSIIHUN JACHBb MPEICTABISIET TOCTATOYHO aK-
TyaJbHYIO 3a7a4y JJis CHEIUaTUCTOB-TUAPOTEXHUKOB U TpeOyeT JAaabHEHIIero
HCCIICIOBAHUS.

W3nuiHsss TOATOBEYHOCTh CTPOUTENBHBIX JJIEMEHTOB KaK B HOBOM
ctpoutenbetBe I'TC, Tak u mpu peMoHTax OyJeT CBsi3aHA C YIOPOKAHHEM
CTPOUTENBCTBA U PEKOHCTPYKIIMHU, @ HEIOCTAaTOYHAS JOJITOBEYHOCTh — C yJIOPO-
KAHWEM DSKCIUTyaTalluu CoopykeHui. VIMEHHO MOATOMY B HAcCTOSIIEe BpeMs
yIeNsIeTCsl BHUMAaHUE HE TOJIBKO JOJITOBEUHOCTH COOPY)KEHHUH, HO U BOIpPOCaM
UX PEMOHTOIPUTOAHOCTH U O€30TKa3HOCTH.

OnHuM U3 BaKHBIX TTOKa3aTeed HAJEKHOCTHU SBIISACTCS PEMOHTOIPUTO/I-
HOCTh. B IIUPOKOM CMBICIE TEPMHUH «PEMOHTOIPHUTOJHOCTHY» IKBUBAJICHTCH
MEXIYHAPOJTHOMY TEPMUHY «IIPUCTIOCOOTIEHHOCTD K MOJAEPKaHUI0 paboTOCIIO-
COOHOTO COCTOSTHUA», T.€. 0€30TKa3HOCTU. KpoMe TOoro, moHsSITHE «PEeMOHTOMPHU-
TOJIHOCTBY BKJIIOUAET B c€0sl «0OCTYyKUBAEMOCTh», T.€. IPUCIIOCOOJIEHHOCTh CO-
OpYKEHUU K TEXHUYECKOMY OOCITY)KHBAHUIO, KOHTPOJIEITPUTOTHOCTD U MPUCIIO-
COOJICHHOCTh K TPEAYNPEKICHUIO U OOHAPYKEHHIO OTKAa30B W TMOBPEKICHUMH,
a TaK)Ke — MIPUYMH, UX BBI3BIBAIOIIHX.

AHanu3 Hay4dHBIX palOT, a TaK)K€ HOPMATHUBHBIX JIAHHBIX MO KOJHMYECT-

BCHHBIM XapPAKTCPUCTUKAM HAJIC)KHOCTHU PA3TNIHBIX TCXHUYCCKHUX CUCTCM IIOKaA-
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3bIBACT, UYTO OCHOBHBIMHU IIOKa3aTEIsIMH, OTpakalollUMH HauOoJiee BaKHBIC
MPU3HAKU PEMOHTONPUTOIHOCTH, ABJISIOTCS 3aTpaThl BpEMEHU, TPYAa U CPEACTB
Ha TEXHUYECKOE 00CIykuBaHue U peMOHT (nanee TOuP). 3To mo3BosnseT npe-
JIOKUTH JIJISI OUEHKU peMOHTOnpurogHoctu npu TOuP cnepyrommii psja nokasa-
tenei: cymmapnas Tpyaoemkocts TOuP s Beceit I'TC; tpynoemkocts TOuP
ornenpHoro Bunaa snementa ['TC; yaenbHas Tpymoemkocts TOuWP; cymmapnas
npoaospkuresibHocTh TOUP na Beeit I'TC; npogoimkurenbHocTs TOUP otnens-
HOT'O 3JIeMeHTa; cymmapHas croumoctb TOuP; croumocts TOuP otaensHOTO
aJieMeHTa; yaeiabHas ctouMocTh TOuUP; kodppuiiueHT TOTOBHOCTH U PEMOHTO-
MPUTOTHOCTH; KOIPPUIIMEHT JOCTYIHOCTH; KO3(P(PUIIUEHT JEeTKOChEMHOCTH; KO-
3¢ HULHEHT KOHTPOJIUPYEMOCTH.

Jpyroi sKCrIyaTallHOHHON XapaKTePUCTUKON MOJACUCTEMBI ABISETCS -
TOHOMUYHOCTb, YTO, HAa HAIl B3IJIAJ, MPEACTABIAECT COOOW JTOMOJHUTEIHHOE
CBOMCTBO PEMOHTOIPHUTOTHOCTH, KOTOPOE BKIIIOYAET B ce0sl MOHATHE «00Ciy-
KUBAEMOCTb», T.€. MPUCIOCOOIEHHOCTh 00beKTa, — B NaHHOM ciiydae ['TC, —
K TEXHOJIOTUYECKOMY U TEeXHUYEecKoMYy oOciyxkuBanuto. [Ipu oreHke sproso-
Mu4HOCTH ['TC MOMKHBI paccMaTpuBaThbCs BOMPOCHI AKCIUTyaTallMM TEXHUYE-
CKOT0 00CITy>KMBaHHUS U PEMOHTA.

B 6onee mupokoM cMbICIIE H)PrOHOMHKA — 00JacTh HAyKH, HCCIeayIonas
YeJioBeKa (WK TPYNIy JtoJiel) U ero (UX) AeSITeIbHOCTh B YCIOBUSX MPOU3BO/I-
CTBa C LIEJIBIO YIYUIIECHUS OPYINi, YCIOBUH U MPOIECCA TPY/A.

Kpowme Toro, nomyckaercsi JOMOJHUTEIBHO K 3TUM TEPMUHAM NPUMEHSIThH
TEPMUHBI «KOHTPOJICTIPUTOJJHOCTHY, «IPUCIOCOOIEHHOCTh K JUArHOCTUPOBA-
HUIO», «IKCIUTYyaTallHOHHAS TEXHOJIOTUYHOCTHY.

KonnuecTBeHHbIE MMOKA3aTENN, a TaKKE KaYECTBEHHAs! OLIEHKAa PEMOHTO-
MPUTOAHOCTU JIOJKHBI OBITH ONpE/eNIeHbl MPU pa3paboTKe MPOEKTa B pas3jele
«MHCTpYKIIMM MO SKCIUTyaTallud KOHKPETHOrO 3JieMeHTa (KaHalla, COoopyKe-
HUM)», HO, KaK MPaBUJIO, TAKKWE JaHHBIC OTCYTCTBYIOT. OMNBIT MOKA3bIBAET, YTO
OCHOBHBIM YCJIOBHEM BBIOOpa COCTaBa MOKa3aTelael peMOHTONPUTOJHOCTH SIB-

JEICTC MUHUMH3AIUA S9KOHOMHUYCCKUX KPUTCPHUCB M3-3a OCTAHOBKH, Hepa60T0-
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cnoco6HocTH Toro win uHoro snementa ['TC. Ecnu ke motepu u3-3a 0OCTaHOBKH
3HAYMTENIbHBI U ITPEBOCXOMSAT 3aTpaThl HA PEMOHT, TOT/Ia B KAUECTBE OCHOBHBIX
HOPMHUPYEMBIX MOKA3aTENE PEMOHTONPUTOTHOCTH NMPUMEHSIOTCS BPEMEHHBIC
(T.e. moka3arenau yOBITKOB, MOCIEIOBABIIMX B pe3yjibTaTe HEPabOTOCIOCOOHO-
ctu I'TC). OmpiT skcruryaranuu ['TC mokaspiBaeT, 4To, B OCHOBHOM, IOTEpU
OT OCTaHOBKM HE3HAUYUTEJbHBIC, 4 3aTPaThl HA PEMOHT CYLIECTBEHHbIE, [I03TOMY,
OOBIYHO, TPUHUMAIOTCSI SKOHOMHUYECKHE U TEXHUYECKHE MOKa3aTeIl PEMOHTO-
MIPUTOJTHOCTH.

B nonsiTue «TtexHuyeckoe oOCIyKMBAHUE U PEMOHT» BKIIIOUEHBI 3aTPaThl
TOJIbKO Ha TEXHUYECKOE OOCIYKMBAaHUE M TEKYIME PEMOHTHI (3aTpaThl Ha Ka-
MUTAIbHbIE PEMOHTHI U PEKOHCTPYKIIUIO OLICHUBAIOTCS OT/AEIIBHO).

O} PexTuBHOCTD IKCIUTyaTAIlMU OINpPEAENsieTcs] M0 KOJIMYECTBEHHBIM IO-
Ka3aTeJIsIM PEMOHTONPUTOTHOCTH U SPrOHOMUYHOCTH B CPABHEHUH C 0a30BBIMHU.

IIyrem cormocrtaBieHHs IOJYYEHHBIX 3HAYEHUM I[0KA3aTesIel PEMOHTO-
npurogHoctd KOHKpeTHbIX ['TC ¢ 6a30BbIMU OIIEHMBAETCS UX TEXHUYECKOE CO-
CTOSTHUE.

JI71st OLIEHKH PEMOHTONPUTOAHOCTH U 3proHomuyHoct I'TC B nenom goc-
TaTOYHO CJIEAYIOIIUX [IOKa3aTeeH:

1 T'onoas cymmapnas Tpyaoemkocts TOuP o I'TC.

Omnpenensercs kak cymma Tpynoemkocreid mo TOuP Bcex aneMeHToB, KO-

TOpBIC PEMOHTHPOBAIIMCH B TeUeHHUE roaa. Pacuer mpousBoauTcs no popmyie:
n
_ 2
TP, = 2. Tp,
i=1

rae Tp, — TpyaoeMKOCTb PEMOHTA i -T'O 3JIEMEHTA, Yell.-4;

n — 4ucio coopyxkeHuit (anemeHToB) Ha BC, Ha KOTOPBIX MPOU3BOAMICS
TOwuP.

OI'HY «PocHUUIIM)» pexoMeHAyeT IUIaHOBYK) CUCTEMY TEXHUYECKOTO
00CITy’>KMBaHMS U PEMOHTA, KOTOpask MPeyCMaTPUBAET BHIIIOJHEHUE TEKYIIUX U
KallUTAJIbHBIX PEMOHTOB 4YEpPE3 CTPOIO OIIPEICICHHBIE IPOMEKYTKA BPEMEHHU

[10, 11]. Kpome TOro, 3T0M CHCTEMOW MPENYCMATPUBAETCS BBIIIOJIHEHUE BHE-
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IUIAHOBBIX aBapUUHBIX pabOT, (PMHAHCOBBIE OTYUCICHUS HA KOTOPBIE JOJIKHBI
ObITh B mipeaenax 20 % ot o0mux 3aTpar Ha TeKyuuil peMmoHT. Pa6otel Ha I'TC
JOJIKHBI OBITh CIUIAHUPOBAHBI TaK, YTOOBI CyMMapHas roJoBasi TPYAOEMKOCTb
TOuP mo romam oTimMuanachk oT HpeAbIAyIIEro roga He Oojee yem Ha 10 %
(TpyZ10€MKOCTb BBITIOJIHEHHS KAlUTATbHBIX PEMOHTOB HE YUUTHIBAETCS).

2 Y nenbHas roaoBas TpyaoeMKocTh pemonTa ['TC.

PekoMeHIyeTCsl BhIpakaTh OTHOIICHUEM CYMMapHOW TPYIOEMKOCTH pe-
. 3
MOHTa 3a KaJICHAApHBIA IoJl K OCPEJHEHHOMY CEKyHIHOMY pacxony Q. (m’/c),

Ha I'OJIOBHOM BOI[0336OPHOM COOPYKCHHHU:

Tp o=

3 CymmapHas (B TeueHue roja) NpoAoKUTEIbHOCTh peMOHTOB Tp om-

peaensercs no Gopmyre:

T =>T

pem pemi 2
i=1

rae T, — IPOIOIKUTENLHOCTE PEMOHTA 1 -T0 DJIEMEHTA (COOPYXKEHUS), Yac;

n — KOJIMYCCTBO COOPY)KCHI/Iﬁ (C—)JICMCHTOB), HaXOIUBIOUXCS B PCMOHTC.

4 CymmapHas rogosas croumocts TOuP C_ (6e3 yuera CTOMMOCTH KamH-

TaJbHBIX PEMOHTOB) OIpeenseTcs mo Gopmyie:

C,=Y.C, <0,02(C¥),

pemi
i=1

IJI€ 71 — YUCJIO0 OTPEMOHTUPOBAHHBIX AJIIEMEHTOB (COOPYKEHU);

C.° — GanancoBasi (mepBOHAYAIbHAS MM BOCCTAHOBHTEJIbHASN) CTOUMOCTH
BC, py0.;

C’ = — CTOMMOCTBH PEMOHTA i -T'0 JIEMEHTA (COOPYKCHUS ).

pemi
Cymmapssble exeroansie 3atpaTbl Ha TOUP (¢ yuyeToM TOJIBKO TEKYyIIHUX
peMOHTOB) IO TroAaM HE NOJDKHBI IMPCBLIIIATH 3aTPAThl HPCAbIAYIICTO I'Oaa 0o-

nee yeM Ha 10-15 % B coBpeMEHHBIX LIEHAX.
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[lo pe3ynbratam oOcneoBaHUS U M3Y4YEHHUS ONBITAa 3KCITyatauuu FOx-
Horo u Ceepo-KaBkazckoro okpyroB ®I'HY «PocHUUIIM» pexoMeHayeT
IUIAHUPOBATH €XKEroJHble cyMMapHbie 3aTpatbl Ha TOuP (0e3 yuyeTta xanmuTaib-
HBIX PEMOHTOB) 110 2 % OT MepBOHAYAIBHOU (BOCCTAHOBUTEIBHOW) CTOMMOCTH
COOPY’KEHHUsI B COBPEMEHHBIX II€HaX. JTO HE O3HAYaeT, YTO B PEeMOHTE OyAyT
HaXOJUTKCS Bce coopyxkeHus. Kaxnpiil aneMeHT (COOopyKeHHE) JTOJKEH UMETh
Hay4YHO OOOCHOBAHHBIM PEMOHTHBIN CPOK CITYKOBI.

5 l'onoBeie 3atpathl (HO He exeroAanbie) Ha TOUP oTnenbHBIX 2IeMEHTOB

o\ D .
(coopyxeHuin) Cp' He JOJDKHBI npeBbimath 40 % oT ux O6aJlaHCOBOM MEepBOHA-
i

~ Ard 3
JajpbHOUM (BOCCTaHOBUTENBHOM) cToumocTu (C 6')’ B MIPOTUBHOM CJiy4ae HeoO-
i

XOJUMO TJIAHUPOBATH BBIMIOJIHEHHE KAMUTAIBHBIX PEMOHTOB WM PEKOHCTPYK-
LIUU 3JIEMEHTOB (COOPYXKEHMI ), IPU ITOM 3aTPAThl HA UX TPOBEJECHUE HE JOJIK-
Hbl npeBbiiaTh 70 % OT mepBoHA4YaNbHOW (BOCCTAHOBHUTENIBHOW) CTOMMOCTH

AJIEMEHTA (COOpYKEHU).

Cc? <0,4C2 ,
pi 0i

3 :
rae Cp' — CTOUMOCTB PEMOHTA i -T'0 3JIEMEHTa (COOPYXKEHUS );
I
C%, — IepBOHavaiabHas OanaHcoBasi (BOCCTAHOBHUTENbHAS) CTOUMOCTD i -T'O
i
PEMOHTHPYEMOTO 3JIEMEHTA (COOPYKEHHUS ).

6 Koa¢ppunuent rorosoctu (K ) — BepositHocTs TOro, uro I'TC Oyzer

paboTOCIIOCOOHO B MPOM3BOJILHO BEIOPAHHBIN MOMEHT BPEMEHHU B IPOMEKYTKAX
MEX1Y BBINOJHEHUAMU T1aHOBOr0 TOUP 3aBUCHUT OT ypOBHS OTBETCTBEHHOCTH
I'TC u onpenensieTcs no Gopmyie:

K = 3095,
T+T

B

rae T — Bpems HaxoxaeHust [ TC B paGoToCIOCOOHOM COCTOSTHUY;

T, — Bpems BoccTaHOBIIEHUS (PEMOHTA).
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7 KOC—)(I)(i)I/II_II/ICHT TCXHHUYCCKOI'O O6CJIY)KI/IB3HI/ISI — OTHOIICHUC MaTCMaTu-

YECKOTO OKHUJAHWS BPEMEHM MNpeObIBaHUS O0BEKTa B pabOTOCIIOCOOHOM CO-
CTOSIHUU T 32 HEKOTOPBIA TIEPHUO IKCIUTYaTaIlMH K CyMME MaTeMaTHIeCKOTO

OXKMJIaHUSI BPEMEHHM MNpeObIBaHUS 00BEKTa B PpabOTOCTIOCOOHOM COCTOSIHHH,

BpeMEHM NpocToeB T, 0OYCIIOBIEHHBIX TEXHUYECKHM O0CITYyXUBaHUEM T oser ,

BPCMCHH IIJIAHOBBIX W MCKIIJIAHOBBIX PEMOHTOB TpeM 3da TOT JKC IICPHUOI 3KC-

TIyaTauu. OToT KodphuuueHT onpenenseTcs mo hopmyle:

T.
K,y ==——=—=—2>095.
o TCyM + TpeM + T06cn

B cnyuae, eciu I'TC oOecnieunBaeT cucTeMy BOJOCHAOXEHHUS, TO KOA(-

(UIMEHT TEXHUYECKOro oOciy:xuBaHus poiwkeH Obith K o 20,95, T.k. cucre-

MBI BOJIOCHA0KEHUSI pacCUMTaHbl Ha obecriedeHHOCTh P = 95 %.
8 KoappurmeHT peMOHTONPUTOTHOCTH 3JIEMEHTa (COOPY>KEHUs) onpee-

asieTcst o popmysie:

C?.
K> = % <04,
C6i
JIas PEMOHTONPHUIOAHOCTH HCIONB3YETCA KOI(PGHUIUEHT ONEpaTUBHOM
TOTOBHOCTH
Ko = Krp(tp) )

rae P(f,) — BEPOATHOCTb OE€30TKa3HOW pPabOThI OOBEKTA B TEUEHHE CPOKA

CITY>KOBI.

9 Kosdpdummentsr nocrynnoctu (K ) npu Bemonnennn TOuP wnm ner-
kockeMHOCTH (K ), XapakTepusyroomue HampsiMyl0 3prOHOMHUYHOCTb, OIpEAc-

JISIOT MO clIeayonuM GhopMysam:

K (K)=— P 50095,
! Tp.. +Tp

OCH Jio1m

Tac Tp u Tp — CpCaAHAd TPYAOCMKOCTh OCHOBHBIX UM JOIIOJIHUTCIbHBIX BU-

OCH Jio1m

JI0B paboT 37eMEeHTOB (CoopyKeHHil) npu BbinosHeHun TOuP.
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KonunuecTBeHHbIE MOKA3aTENH PEMOHTONPUTOTHOCTH, KaK U IPYTUX MOKa-
3arened HaJle)KHOCTH, — BEJIMYMHBI ciiy4yaiiHbie. JlJis uX yCTaHOBIEHUS JOJIKHBI
HCIIOJIb30BAThCSl MPUEMbI TEOPUHU BEPOSTHOCTH, MATEMAaTUYECKON CTATUCTUKHU U
TEOpPUU MACCOBOT0 o0cHykuBaHus. [loaToMy AJid MONTy4YeHHs] TOCTOBEPHON MH-
dbopmanuu 1o peMOHTONPUTOAHOCTH HeoOxoaumo 1o kaxaoi ['TC umers 6aHk
JaHHBIX TI0 OCHOBHBIM MapaMeTpaM, XapaKTepU3yroluM UX padbory.

OProHOMHYHOCTh HAMPSAMYIO 3aBUCUT OT TEXHUYECKUX CPEJCTB AKCILTya-
Talliy ¥ YOPaBIEHUS, KOTOPbIE BKIIOYAIOT KOMIUIEKC TEXHOJIOIMUYECKOTO 000py-
J0BaHMsl, TPUOOPOB U AATUUKOB JJIs1 cOOpa, 00pabOTKH U nepenayu HHpopMauu
1 (GOPMHUPOBAHMIO CUTHAJIOB WM KOMaHJ, YIPABISIOMIMUX TEXHOJOTHYECKUMU
obopynosanueM u nporeccamu Ha ['TC. Boicokoii 3((heKTUBHOCTBIO U TIPHUCTIO-
COOJIEHHOCTBIO K OOCITY>KMBaHHIO O0JIaJJalOT CPEJICTBA MECTHOM 3JIEKTPOABTOMA-
TUKH, KOTOpBIE BKIIIOYAIOT B Ce€0sl ANEKTpU(UIIMPOBAHHBIE MOABEMHHUKH 3aTBO-
POB, JaTUYUKH KOHTPOJIS TEXHOJOTMUECKHUX MapaMeTpoB, IIKa(bl yIpaBieHUs U
IIUTHl aBTOMATUKH, TPOIPAMMHBIE U U3MEPUTENbHbBIE YCTPONUCTBA.

OddexTuBHOCTh paboThl yrpaBisgeMbix 00bekTOB ['TC obecneunBaeTcs
JUCHETYepU3ALMEH, T.€. IEHTPAJIU30BAHHBIM OIEPATUBHBIM KOHTPOJEM H
YIPABJICHUEM TEXHOJIOTHYECKUM OOOpYOBAaHUEM C HCIOJIb30BAaHUEM COBpE-
MEHHBIX CPEJICTB Mepeayu U 00padoTku HHGOPMALIMK U YIPABICHUS TEXHOJIO-
ruyeckumu npoueccamu Ha I'TC.

JlucreTuepckoil CBSI3bI0 JOJIKHBI OBITh 000PY0BAHbBI BCE YIPaBICHUECKUE
00BEKTHI (BOA03a00PHBIE COOPYKEHHUS, HACOCHBIC CTAHIINH, Y3JIbl KOMaHIOBaHUS,
[UTIO3bI-PETYJIATOPBI, TOYKU BbIJI€Ja BObI, MOJUBHAS TEXHHUKA), TIO3BOJISIOLINE
o0ecrnevynTh y100CTBO U BBICOKYIO CTENEHb SPTOHOMUYHOCTH UX 00CITY>KUBAHMUS.

Kpome Toro, nzyuenue onpiTa SKCILTyaTallud COOPY>KEHUN M TEXHUYECKUX
CPEICTB ApYrux OTpaciiei Moka3biBaeT, 4To Hanbosee 3(hPEeKTUBHOM CUCTEMOI
AKCIUTyaTaluu ABIISICTCS TUTAHOBO-TIpEAYIIpEAUTEIbHAs cucTema.
OI'HY «PocHUUIIM» pekomenayetcsa aist ['TC mmaHoBo-nipe1ynpeanuTeNbHYIO
CUCTEMY JKCILTyaTalnu, Kak Hanbosee 3pPexKTUBHYIO U HAJEXKHYIO, CXeMa KOTO-

poii npezacrasneHa B padote akaaemuka B. H. lllenpuna [42]. Cuctemy skcmitya-
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TaIMM MOJKHO TIOAPA3/IeINTh HA JIBE MOJACHCTEMBI: YIPABISIOMIAs U YIIPaBIIsie-
Masi, KOTOpbIE JOJKHBI OBITh MaKCHMaldbHO OOOPYAOBAaHBI M MPUCIOCOOIICHBI
K 00CITy>KMBaHHUIO.

HccnenoBanwsi, MpOBEIEHHBIC 32 MOCIEIHIE TO/IbI, HOPMATUBHBIC TAHHBIC
10 PEMOHTOIPUTOHOCTH PAa3IMYHBIX TEXHUUYECKUX CHUCTEM, a TaK)Ke OIBIT dKC-
TUTyaTallid 1 PEMOHTHO-BOCCTAHOBUTENBHBIX PabOT THAPOTEXHUYECKHX COOPY-
KCHHI TIO3BOJISIOT TMPEAJIOKUTh B TEPBOM MPUOIMKCHHH PAJl TOKazareiei
IUIS OTIICHKH PEMOHTOIPUTOTHOCTH, TUTAHOBBIX PEMOHTOB M TEXHHUYECKOTO 00-
CITy’)KHBaHWSI:

- CyMMapHasi TpyI0€MKOCTh (TEXHHYECKOTO 00CTYKIBaHUS);

- TPYZO€MKOCTh PEMOHTa (TEXHHYECKOTO OOCTYXMBaHUS) NaHHOTO BHUJA;

- yienbHas TPYI0EMKOCTh PEMOHTOB (TEXHUYECKOTO 00CTYKUBAHUS);

- CyMMapHasi MPOAODKUTEIFHOCTh PEMOHTOB (TEXHHUYECKOTO OOCITYXKH-
BaHUS);

- IPOJOJKUTEIFHOCTh PEMOHTA (TEXHHUECKOTO OOCTY)KMBaHUs) OMpee-
JICHHOTO BUJIA;

- CyMMapHasi CTOUMOCTh PEMOHTOB (TEXHHUYECKOTO 00CTYKUBAHU);

- CTOUMOCTh PEMOHTa (TEXHHUYECKOTO OOCIY)KUBAHHUS) OIpPEIEICHHOTO

BUJIA;

- yIeiabHas CTOUMOCTh PEMOHTa (TEXHUYECKOTO 00CITyKUBaHUS);

- K03 (DUITUEHT TOTOBHOCTU U PEMOHTOIPUTOTHOCTH; KOADPUIIUEHT JT0C-
TYITHOCTH;

- K0O3(PPUIUEHT JIETKOCHEMHOCTH; KOA(P(OUIIMEHT KOHTPOJIUPYEMOCTH.

PeMOHTONPUTOTHOCTH KaHajla OLEHUBAETCS TaKKe KOMIUIEKCHBIMU MOKa-
3arensiMi HalexkHOCTU. K HUM oTHOcsTCS crenyronie Ko3)PUIMeHTh TOTOB-
HOCTHU: BEPOSITHOCTh TOT'O, YTO KaHaJl OKaKeTCs pabOTOCHOCOOHBIM B NPOU3-
BOJIbHBIA MOMEHT BPEMEHH, KpOME IJIAHUPYEMbIX MEPHUOJ0B, B TEUEHHE KOTO-
PBIX HCIOJIb30BaHUE OOBEKTAa MO HAa3HAUCHUIO HE MpEeAyCMaTpUBaeTCs; KO-
(ULKEHT TEeXHUYECKOTO O0O0CIYXUBaHUA, KOIDPUIMEHT PEMOHTONPUTOIHOCTH

00BEeKTA.
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[IpencraBieHHble 0a30BbIE KOJWYCCTBEHHBIC IOKA3aTed PEMOHTOIPH-
TOJHOCTH U 3proHoMuuHOCTH [ 'TC monmydyeHsl Ha OCHOBAaHHWM M3yYEHHUs HOpMa-
TUBHOW JIOKYMCHTAIIMH, HAYYHO-TCXHUUYECKHX PAOOT M ONBITa DKCILTyaTaIluu
I'TC. OGcnenoBaHus BOJOXO3SMCTBEHHBIX CHCTEM M THIPOTCXHUYECKUX CO-
opyXeHui menropatuBHoro HasHaueHus HOkHoro m CeBepo-KaBkasckoro ¢e-
JEpaTbHBIX OKPYT'OB MO3BOJIMIIM ONPEISINTh WX PealbHBIC IMOKAa3aTeIN IO pe-
MOHTOIIPUTOTHOCTH, SPTOHOMHUYHOCTH M CBSI3aHHBIC C HUMHM TEXHUYCCKHC Tia-
pameTpbl (KO3 GUIMECHT MOJIC3HOTO IEHCTBHS, (GUIBTPAIIMOHHBIC MTOTEPH, T€O-
METPUYECKHUE W THAPABINYCCKHE IMapaMeTPhl — IMPOMYCKHYI CIIOCOOHOCTD,
IUIOMIAbh JKAUBOTO CEUYCHUS, CPEHHUE CKOPOCTH TMOTOKA W T.JA.), KOTOPBIC JaJIH
BO3MOXHOCTh ONPEICIUTh KAauyeCTBEHHYIO OIICHKY TEXHHUYECKOTO COCTOSHHS
I'TC kak HE BIOJHE YAOBICTBOPUTEIBHOE, @ HEKOTOPHIX yY4aCTKOB KaHAJIOB M
COOPY)KEHHUI KaK HEYIOBJICTBOPUTEIHLHOE, H OYCHb HU3KHE MOKA3aTelId PEMOH-
TOTIPUTOTHOCTH WU SPTOHOMUYHOCTU. M3ydast ombiT skcrnyatanuu I TC, kpome
I'OCToBCKHMX U UX HOPMATUBHBIX KOJWYCCTBEHHBIX IMOKa3aTeICH HAJIC)KHOCTH,
JIOTIOTHUTENIBHO TIPUBEICHBI THAPABINYCCKHAE U MPOYHOCTHBIC XapaKTePUCTUKH
COOPY)KEHUH, BBITIOJIHCHHE KOTOPBHIX OOECIEeYMBACT UX OC30TKA3HYIO W HAICK-
HyI0 pabory (tabmuima 8). ['mapaBiuueckue Moka3aTeau MPUHSATH U3 HAy4YHO-

TeXHUYECKOU IUTepaTyphl U 1o pazpadotrkam PocHUMIIM.

Taoauna 8 — HopmaTtuBabie nokaszarenan HagexxkHocTu ['TC
MeJIMOPATHBHOI0 HA3HAYEHHSI M KAHAJIOB

HopmaTtusHbie YcnoBus ruapaBinye-
YcnoBus HaEKHOCTH o
ITOKA3aTeIn CKOM 3P PeKTUBHOCTH
1 2 3
Po1™> 097 - TI0 MOJIEPKAHUIO
BepositHOoCTh G€307T- B I THJPABJINIECKOrO Ie-
Ka3Hoil paGoTHI rine A — MHTEHCUBHOCTH OTKAa30B; penana:
! — BpeMs BKCILTyaTalluu o(Z)=z-2z <0
» S
TH v
L= 2095, - 110 IPOITYCKHOIA CIIO-
Koadpunuent ro- T,+T, COBHOCTIL:
TOBHOCTH 00BEKTa rae T,, — BpeMs HCIIPaBHOM paboTHl; _
n ; ®0)=0-0, >0
T, — BpeMst peMOHTa
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[Iponomxenue Tabnuibl 8

1 2 3
K, = G > 0,35, - 110 COOJIIOACHUIO 3a-
Koaddurment sxo- C,.+tCp TOTIJIEHHOTO PEXUMA
HOMUYHOCTH JKC- rae C, , — CTOUMOCTB TE€XOOCITyKHBa- COIIPSDKCHMS B HUXKHEM
TTyaTaiuu P— obede:
b

C, — CTOMMOCTb PEMOHTA ¢(h)=h—h; <0

C

Koaduuuent pe- K, = —CP <05-08, - 110 BEpOSATHOCTHU O€3-
MOHTOIPHUIOHOCTH K OTKa3HOM paboTHI:
06BeKTa rae C, — CTOUMOCTb PEMOHTA; o(P)=P-P >0

mp
C) — CTOMMOCTb KOHCTPYKIIUU

C 5 - 10 GUIBTPALTUOHHOM

OK CIJIy’KObl OCHOBHBIX 3JIEMEHTOB

JloaroBe4HOCTH 00B- P YK nedopmanuu rpynTa
BOJTHOIO 0OBEKTa U B 1IEJIOM OIpeesi-

CKTa ZKP
€TCs KJIacCOM ocHoBaHusf: [ <X

B8blX

N3yudeHne onbiTa 3KCIUTyaTaluu U NpoBeacHHble nccienoanus I'TC me-
nuopatuBHOro HazHaueHus B IOxHoM n CeBepo-KaBkasckom dDenepanbHbIX
OKpyrax IIO3BOJIMJIM ONIPENACIUTh OINTUMAJbHbIE KOJMYECTBEHHBIE 3HAYCHUS
OLICHKU peMOHTOnpuroanoctu, koropeie ®PI'HY «PocHUUIIM» pexoMeHayrOT-
csl kak Oa3oBble. /[ KOHKPETHOTO COOpPYXEHUSI HOPMATUBHbIE (AMArHOCTUYe-
CKH€) KOJMYECTBEHHBIC 3HAYEHUS O€30TKA3HOCTH OINPEICNSIIOTCS PacYeTHBIM
MyTeM MPU MPOECKTUPOBAHUM, JOJKHBI ObITh 3aHECEHBI B MACHOPT COOPYKEHUS
YU KOHTPOJIMPOBATHCS IIPU IMPOBEAECHUU TEXHUUYECKUX OCMOTPOB COOPYKECHUS

HJIM MOHUTOPHHIA.

7 O0001menue onbiTa Ikcmiayatanuu ['TC menopaTHBHOr0 HAa3HAYEHHU S

B npouecce skcmmyataunu matepuan koHctpykuuu ['TC monsepraercs
(bU3HMYECKOMY M3HOCY M XMMUYECKON KOPPO3UH, YTO NMPHUBOJIUT K MOTEpE IKC-
IUTyaTallMOHHBIX CBOMCTB KOHCTPYKIMI M uMHXeHepHbIX cucrem ['TC, Boccta-
HOBJIEHUE KOTOPBIX MMPOU3BOJIUTCS B MPOLIECCE IKCIUTYyaTallil METOAAMU TEXHU-
YEeCKOTo 0OCTY>KMBAHUS U KallUTAaTbHOTO PEMOHTA.

B npaktuke skcrutyataunu 35eMeHToB I'TC npuMeHsoT 1Ba TPUHLMUIIN-
aJbHO OTJIUYHBIX IPYT OT Jpyra METOJla OpraHu3aluyd TEXHUYECKOro 00CIyXKH-
BAaHUS U PEMOHTA.

Hemeﬁ MCTOA MpeAyCMaTpUBACT IMPOBCACHUC IICPUOIUICCKUX OCMOTPOB
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JUTSL OTIpeIeTICHUs TEXHUYECKOTo cocTosiHUS 3eMeHToB [ TC 1 Heo0xouMocTH
X peMoHTa. B »aToM ciydae o0beM U CPOKH MPOBEICHUS KCILTyaTallMOHHBIX
MEpPONPUATUNA MOTYT OBITh YCTAHOBJICHBI TOJIBKO TOCJIE OCMOTPOB KOHCTPYK-
TUBHBIX 3JIEMEHTOB UHKEHEPHBIX CUCTEM.

Bropoii merton, pekomennyemsit ®I'HY «PocHUUIIM», npenycmarpu-
Ba€T BBINOJIHEHUE PEMOHTHBIX U HAJIaJ0YHO-PETYJIUPOBOYHBIX pabOT B 3apaHee
3aIJIAHUPOBAHHBIE CPOKH, TIPEAYIPEKIAOIINE OTKA3 KOHCTPYKTUBHBIX JIEMEH-
TOB M MHXKEHEPHBIX cUcTeM. Takoi meros TexHuueckoi skcruryatanuu I'TC Ha-
3BIBAETCSI CUCTEMOW IIAHOBO-IIPEAYIPEAUTENIbHBIX PEMOHTOB. CamMO Ha3BaHUE
CHUCTEMBI ONIPEAEISAET €€ CONEPKAHUE: «IUIAHOBBIM» — O3HAYAET, YTO BCE MEPO-
MPUATHAS TEXHUYECKOMN AKCIUTYyaTalluu BBITIOJHSIOTCS B 3apaHee 3allIaHUPOBAH-
HBI€ CPOKH; «IPEAYIPEIUTEIBHBIN — YKA3bIBAET HA TO, YTO BBIIOJHIEMbBIE ME-
PONPUATHS TPEIYCMATPUBAIOT MNPEAYIIPEKIACHUE IPEKICBPEMEHHOIO H3HOCA
3JIEMEHTOB TUIAPOTEXHUYECKOTO COOPYKEHUS.

[TepnoguuHOCTh MPOBEAEHUS KAIUTAIBHOIO U TEKYIIEr0 PEMOHTOB KOH-
CTPYKIIMUA U 00OpYyJAOBaHUA, HallaJlka MHKEHEPHBIX CHUCTEM OOYCIOBIMBAIOTCS
cpokoMm ux ciayx0bl. I'TC MOXHO paccMaTpuBaTh KaK CHCTEMY, COCTOSIIYIO
U3 OTJEIBHBIX KOHCTPYKIUM, WHXXCHEPHBIX YCTPOUCTB U 00OpYyIOBaHUS, KaX-

IBIA U3 KOTOPBIX UMEET CBOM CPOK cykObI T .

OmnpITOM YCTAHOBJICHO, YTO CPOKH CJIY)K6]':>I OJHUX M TCX XKC KOHCTpYKHI/Iﬁ
Pa3JINYIHBL. 910 pas3induc BbBI3BIBACTCA MHOXCCTBOM IIPHUYMH. HAPYHICHUCM
TCXHOJIOTHN HM3TOTOBJICHUA MATCPUAJIOB IJIA KOHCTpYKLII/Iﬁ n CaMUX KOHCTPYK-
THUBHBIX JJICMCHTOB, HCCO6JIIOI[CHI/ICM InpaBuJI CKIIAAUPOBAHUA W XPAHCHUA
CTPOUTCIIBHBIX MAaTCPHUAJIOB U I[eTaJ'IefI, a TAKKC UX TPAHCIIOPTUPOBKU K MCCTY
MOHTAa>Xxa, ocoObIe MMpUCMbl MOHTA>Xa, PAa3JIMYHBLIC IJIA Ka)KI[DfI 6pI/IFaI[BI, 0CO-
OEeHHOCTH OKCIUTyaTallin W T.HO. B texHuyeckux YCJIOBUAX Ha H3TOTOBJICHUC,
XpaHCHHUC, TPAHCIIOPTUPOBKY, MOHTAX I[eTaJIeﬁ HUMCIOTCA OOIMYCKH, HOPMH-
pyromue OTKIOHCHUA OT I[CﬁCTB}HOH.[HX CTaHOIapTOB. K COXaJICHUIO, HA ITPAKTH-
KC€ HC BCCT A BBIACPKUBAKOTCA 3THU OOITYCKU.

Hepe‘{I/ICHeHHBIe INPpUYNHBI HC AT BO3MOKHOCTHU 3apaHCC OIIPCACIIUTH
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cpok cyx0b1 kKoHkpeTHoro anementa ['TC. IToaToMy Ha mpakTUKe MOIb3YHOTCS
yCpEIHEHHBIMU 3HAYEHUSMH CPOKOB CITY>KObl KOHCTPYKIMN U MHXEHEPHBIX CHC-
TeM. [l X onpenesieHus: IPUMEHSIIOT METOIbl MATEMATUYECKONU CTATUCTUKH.

CyIHOCTh 3TUX METOJOB COCTOMT B cliienytomnieM. [lyrem HaTypHBIX 00-
CJIEJOBAHUN ONPENEISIIOT CPOKU CIyKOBI OosbIIoro uucna (He mexee 50) onHo-
r'0 Y TOTO K€ THUIIA 3JIEMEHTA TUAPOTEXHUYECKOIO COOPYKEHHUS.

IIo paay pacipeaciiCHUA CpOKa CJ'Iy}K6BI Tx OoNpCACIACTCA CPCAHCC 3HA-

YeHHE 3TON BEITUYHHBI:
. m
T.=) xm/m,
i=1

@i=12,...,m),
rae 1. — yCpeJHEHHBIH CPOK CIIy:KOBI JaHHOTO JIEMEHTA;
X, — BO3MOKHBbIE KOHKDETHBIC 3HAYECHMs CPOKOB CirykObl anemenTa I'TC,

3a(1)I/IKCI/IpOBaHHBIC B PC3YyJIbTATC 06CJ'ICI[OB8,HI/I$I;

m, — 4HACJIO 3JIEMEHTOB, UMEIOIINX JaHHbII CPOK CITyKOBI;

m — o0lI1lee YHCI0 00cIeJOBaHHBIX 3JIEMECHTOB.

B KOHKPETHBIX CiTydasx paKTHUECKHE CPOKH CITYKOBI UMEIOT OTKIIOHCHUS
OT CPEIHETO CBOCTO 3HAUCHUS, KaK B OOJIBIIYIO, TAK M B MCHBIITYIO CTOPOHY.

B maremaTudeckoi CTaTHCTHKE IS ONPESICHUS YMCICHHBIX 3HAYCHUI
BO3MOXHBIX COOBITHH BBEJCHO IMOHATHE CTAaTHCTUYECKOH BEPOSATHOCTH. Ecim
npousBesicHa cepus U3 K 00CieoBaHUi, B KaKJIOM M3 KOTOPBIX MOTJIO OBITH
OTMEUEHO COOBITHE A, COCTOAIIECEe B OOHAPYKCHHUH BBIIICIIIETO U3 CTPOs (OTKa-
3aBIIIETO) 3JIEMEHTA, WJIM TaKOe COOBITHE HE YCTAaHOBIJICHO, TO CTATUCTHYCCKOM
BEPOSITHOCTBIO (YaCTOTOK0) 3TOTO COOBITHS B JAHHOHM cepur 0OCIIeJOBaHUIN Ha-

3bIBAIOT OTHOIICHHC 4YHCJIa 06CHCI[OB3HI/Iﬁ nm,, B KOTOPOM IIOABHIIOCH HMHTCPC-

cyrolee Hac coObITHE A, K 00LIeMy 4UCITy 00CIeJOBaHHBIX 3JIEMEHTOB. Mare-
MaTHUYECKHU 3Ta 3aBUCHMOCTb BBIPAXKAETCS CIIETLYIOIIUM 00pa3oM:
p,=m,/m,

rape p, — CTaTUCTHYCCKAA BCPOATHOCTD IIOSABIICHUA JaHHOT'O COOBITHA.
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HOIICTaBI/IB B JAaHHOC BBIPAKCHUC BMCCTO OTHOILICHUS 1, /m ero 3Haye-

HHUC pi , HOJIYUUM:
T.=2.x%p,. 2)

JIJisi TOTHOTO TPE/ICTABIICHUS O BO3MOKHBIX 3HAUEHUSX CPOKOB CIYKObI
JAHHOTO JIEMEHTA HEJOCTAaTOYHO 3HAaTh TOJBKO €ro cpeaHee 3HaudeHue. [Ipu
OIIpENIENICHUH CPOKOB peMoHTa 31eMeHToB I TC 3a Mepy OTKIIOHEHMs KOHKpeET-
HOT'O 3HAUYEHHMSI CPOKa CIIY>KOBI OT €ro CpeAHEero 3HAYeHHs] IPUHUMAIOT JUCTIEp-

curo D_, KOTOPYIO OIpeNensoT o Gopmyie:

Dx :i('xi _i)zpi >
i=l

rac x, — BOBMOXHBIC 3HAaUCHHS CPOKOB CJ'IY)K6BI JaHHOT'O 3JICMCHTA,

Tx — CpCAHCC 3HAUCHHUC CPOKa CJ'IY)K6BI 9TOI0 2JICMCHTA,
P, — BCPOATHOCTDH (CTaTI/ICTI/I‘{eCKaH) KOHKPCTHOI'O 3HAYCHUA CPOKa CJIY)K6BI.

Jlucnepcusi UMEET pa3MEPHOCTh KBajipaTa cpoka ciy:Obl. [l xapakrepu-
CTUKU pACCEesIHUS CPOKOB CIIYy’KObI yJOOHEE IOJIB30BATHCS BEIMYMHOM, pazMep-
HOCTb KOTOPOHl COBNAJAET € Pa3MEPHOCTBIO CPOKOB CIykObl. [l 3TOro
U3 IUCTIEPCUU U3BIIEKAIOT KBAJAPAaTHBINA KOpeHb. [loyueHHOe 3HaueHue Ha3bIBAET-

Csl CPETHUM KBaJPaTUYHBIM OTKJIOHEHUEM (UJTU «CTaHAapTOM») CPOKA CITY>KOBI:

5. =D, 3

Brimie 6p110 0TMedeHo, uTo cpok cayxkO0bl anementa ['TC cnenyer pac-
CMaTpUBaTh KaK CIy4alHYI BEJIUYUHY, 3HAUCHUE KOTOPOW MpH OOJBIIOM KO-
audecTBe OOCIEAOBaHUM CYIIECTBEHHO HE BIIMSET Ha CpeJlHEE €ro 3HayeHUe.
Crny4aitHble OTKJIOHEHHUS OT CPEJHErOo 3HaueHUs, HEM30EKHbIC B KaKJIOM OT-
JeNbHOM 00CJ€I0BaHUU, B COBOKYMHOCTH B3aMMHO MOTallatoTcs, T.€. HUBEIU-
pyroTCs.

Jlnst ompenesieHusl BO3MOXKHBIX MPEJIeNIOB OTKIIOHCHU KOHKPETHBIX 3HA-
YEHUN CPOKOB CIYKOBI OTJEIBHO B3STHIX 2JIEMEHTOB JJaHHOTO THIIA OT CPEHETO

3HAYCHUA CPOKOB CJIY)K6]':>I COBOKYITHOCTH 06CJ'ICI[yeMBIX 9JICMCHTOB HCIIOJIB3Yy-
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I0T HEepaBeHCTBO UeOmbllieBa, KOTOPOE YTBEP)KIAET, UTO KOHKPETHOE 3HAUCHHE
cpoka ciyx0bl aemenTa ['TC OTKIIOHUTCS OT CBOEr0 CpeTHEro 3HAYEHUs1, UMe-
€T MPaKTUYECKHE MPe/ebl, BHE KOTOPBIX MOSBICHHUE OTKa3a JJAHHOTO AJIEMEHTa
MasioBepossTHO. Ha mpakTrke NMpUHSATO, YTO KOHKPETHBIC 3HAUCHUSI CPOKA CITYXK-

OBl 2JIEMEHTOB 3[aHUN HE MOTYT BbIMTH 3a mpenensl 1. +3c  (Teopema 3-X

CUTM).

[Ipy u3ydeHUM CIy4alHBIX BEJMYHH YCTAaHOBJIEHO, YTO paCIpe/IClICHHE
WX KOHKPETHBIX 3HAYCHUW MOJUYUHSIETCS OINpEeaeCHHBIM 3aKOHOMEPHOCTSIM.
[Tox 3akoHOM pacnpeneneHus CIy4alHOW BEJIMYMHBI TOHUMAIOT 3aBUCHUMOCTD
MEXIy 3TOW BEJIMYMHOW U BEPOSITHOCTHIO €€ MOSBJICHUS. |11 CPOKOB CIIYXKOBI
anemeHnToB [ TC Hanbosee OIU3KUM MPUHATO CUUTATH 3aKOH HOPMAJILHOTO pac-
npenenenusa. HopmanbHoe pacrpesefieHne MMEeT LIUPOKOE PacIpOCTpaHECHHE
B IIpUpOJie. DTOMY 3aKOHY, B YaCTHOCTH, MOAUYHHSIOTCS PACTIPEICICHUs] TaKuX
CIIy4alHBIX BEJIWYWH, KaK MOTPEITHOCTH W3MEPEHUM, MOTPEIIHOCTH U3TOTOBIIEC-
HUs u3aenuit u ap. [Ipu 3ToM 0TMEUeHO, 4TO MpH YBEIUUYCHUH Yucia o0cieo-
BaHHUI OOJBIIMHCTBO paclpeeieHu CIydalHbIX BETUYUH MPUOIIKAIOTCS
K HopManibHOMY. W3 ananm3a rpaduueckoro u300pa)keHUsl TUIOTHOCTU HOP-
MaJIbHOT'O pacIpejie]ICHUsI CPOKa CIY>KObI, MOKHO CJelaTh BBIBOJ, YTO HOP-
MaJIbHBIN 3aKOH B OOIIIEM BUJE XapaKTEePU3YyeTCs CICAYIOIMMMU TpeMsi 0COOCH-
HOCTSIMH:

-4eM MEHBIIE OTKJIOHEHHWE KOHKPETHOTO 3HAYCHUS CpOKa CIyXKObI
OT CBOETO CPEIHETr0 3HAuYeHUs, TeM OOJIbIlIE BEPOSTHOCTH €ro TMOSBICHUS;
C YBEJIMYCHUEM OTKJIOHEHUSI KOHKPETHOT'O 3HAYEHHUS CPOKa CIYKOBI AJIeMEHTa
31aHUST OT CBOETO CPEIHEr0 3HAYEHUS BEPOSITHOCTh €TI0 YMEHBIIIAETCS;

- OTKJIOHEHHMSI, paBHbIC TI0 A0COJIFOTHON BEJIMYHMHE, HO MPOTUBOIIOIOXKHBIC
M0 3HaKy, PaBHOBEPOSITHBI; BEPOSTHOCTh OTKJIOHEHHS CpPOKa CIYKObI B OO0JIb-
IIyI0 CTOPOHY OT CPEAHEro 3HAYEHHUs paBHA BEPOATHOCTH OTKJIOHCHHS B MEHb-
Y10 CTOPOHY;

- OTKJIOHEHHSI CPOKOB CIIYKOBI TAaHHOTO 3JIEMEHTAa UMEIOT MPaKTHUCCKUN

npeacii; OTKIOHCHU:, IIPCBLIMIAOIINC 3TOT IMPCACII, MAJIOBCPOATHBI.
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Takum 00pa3oM, MOKHO CJENIaTh BBIBOJI, YTO JJIS MIPEAYNPEKIACHHS OTKA-
3a n»neMeHToB I TC HeoOXoauMO OOECIIEYUTH BBINOJHEHHE IUIAHOBO-
MPEAYNPEIUTEILHOTO PEMOHTA B CPOKH, COOTBETCTBYIOIIME HaYally pocTa Be-
POSITHOCTH OTKa3a. MaTeMaTH4ecKOoe BBIpAKCHHUE ISl OTPEISICHUS 3TOTO MO-

MCHTA.

T fo—?)G,

pem X

rae T — MEeXpPEMOHTHBIN cpok ciryxObl anementa ['TC;

pem

T’ — cpeqHee 3HaYEHUE CPOKa CIYKOBI, onpenensemMoe o Gopmyse (2);

G, — CPEIHEKBAIPaTHUECKOE OTKJIOHEHHE CPOKOB CIYXObl (CTaHIapT),
onpenensemoe no Gopmyse (3).
[Tpon3BOACTBO PEMOHTHBIX PabOT paHBIIE ATOTO CPOKA M TO3IKE HETO Helese-
cooOpa3Ho. B mepBoM ciiydae peMOHTHBIC pa0OTHI CBSI3aHBI C HEJOMCIIOIb30Ba-
HUEM JKCIUTyaTallHOHHBIX BO3MOXHOcTeH 3neMmeHToB I TC; BO BTOpoM citydae
MIPOU3BOJICTBO PabOT OyJeT CBSI3aHO C HAJIMYMEM HEHUCIIPABHOCTEH B COOpYKe-
HUHU, 4TO HemonmycTumo. ClenoBaTeabHO, OCHOBOH IMPaBUIBHON TEXHHUYECKOM
skcrryaranuu ['TC momkHa OBITH CHCTEMa IIAHOBO-TIPEAYIPEAUTEIBHBIX pe-
MOHTOB. CpOKH PEMOHTHBIX pa0OT YCTAHABIMBAIOTCS B 3aBUCHMOCTH OT JIOJITO-
BEYHOCTH 3JICMEHTA, UMCIOIIETO HAMMCHBIITUN MEKPEMOHTHBIH CPOK CITY)KOBI,
IIPY 3TOM B KaXKJIbIi OYEepPETHON PEMOHT ATOTO 3JIEMEHTa OJHOBPEMEHHO OYIyT
PEMOHTHPOBATHCS JIPYTUE DJIEMEHTHI, CPOK CIYKObI KOTOPBIX K JaHHOMY MO-
MEHTY OYZET COOTBETCTBOBATh MEKPEMOHTHOMY CpOKy. Takum oOpa3om, Kax-
JBIA OYEPETHOM TUTAHOBBI PEMOHT 37aHUN TPEIyCMaTPUBAaCT PEMOHT KOM-
IJICKCa 3JIEMEHTOB; B OTOM Cjydae Il Ka)J0ro OYepEeJTHOr0 PEMOHTa KOM-
IJICKC PEMOHTHPYEMBIX 3JIEMEHTOB OYyJIET OTJIMYATHCS OT MpeAblayiero. Kpome
TOTO, UCITOJIB3YS TEOPEMY «TPEX CUTM», C OOJIBIIION HAJIEC)KHOCTHI0O MOYKHO TIPO-
THO3UPOBATh MEXPEMOHTHBIE CPOKH, OOECIICYMBATH BBICOKYIO OPTaHHM3AIUIO

PEMOHTHBIX paboT npu skcrryaranuu ['TC.
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3akiroueHue

Pe3ynbpTaThl HayyHOro 0030pa MO HANEKHOCTH UM OE30MaCHOCTH THUIPO-
TEXHUYECKUX COOPYKEHUU MEIMOPATUBHOTO HAa3HAYEHHUS MOKAa3bIBAIOT, YTO UX
TEXHUYECKOE COCTOSIHUE B MOCIIETHUE T0Jibl 3HAUUTEIbHO CHU3WIIOCH BCIEJCT-
BUE JOCTIKEHHMS HMMH KPUTHYECKOTO CpOKa CIY>KOBI, COCTaBJISIOLIETO
st OonbinHeTBa MenuopaTuBHeIX ['TC IV knacca 50-60 net. Yxymmienue
TEXHUYECKOTO COCTOSIHUS TaK)K€ CBSA3aHO C YMEHbLIEHHEM (HMHAHCUPOBAHUS Ha
yxoa u peMoHT ['TC, BBICOKOH CTENeHbI0O M3HOCA OT/ACNIbHBIX HX 3JIEMEHTOB
(KpemieHni BEpXHETo U HUXKHEro ObeoB, 3aTBOPOB, NMOABEMHBIX MEXaHU3MOB
U JIp.), YTO JeJIaeT UCCIAEAOBAHHUS B O0JACTH MOBBIIIEHUS WX HAJEKHOCTH U
0e30omacHOCTH HanboJiee 3HAUUMbIMU U aKTyaJIbHBIMU Ha CETOJIHSIIHUN JI€Hb.

[lo pe3ynbraramM Hay4yHO-aHAIUTUYECKOrO 0030pa MO HAJIEKHOCTH U
6e3onacHoctu ['TC MenunopaTUBHOrO Ha3HAYEHUs MPEACTABICHBI CIEAYIOIINE
pa3palboTKH:

- OIpe/ieNIeHbl KOHTPOJIMPYEMbIE MapaMeTpbl HKCILTyaTallMOHHBIX Ka-
yecTB: | rpynmna — texnonoruueckue; Il rpynmna — rexauueckue;

- OIpe/ieNIeHbl KOJIMYECTBEHHbIE M KAaueCTBEHHbIE 3HAYEHHUS KOHTPOJIU-
PYEMBIX MTapaMeTPOB;

- OIpeieNIeHbl KOJIMYECTBEHHbIE U KAYECTBEHHbIE 3HAYEHUSI TEXHUYECKOTO
cocTosiHus U ypoBHa Oe3onacHoctu ['TC;

- TIpe/ICTaBlIeHa METOAMKA OIpeIeTICHUs] MEKPEMOHTHBIX CPOKOB CITYKOBI;

- IpeoKeHbl cuctema skcruryarauuu [I'TC;

- IpejiaracTcAa q)opMyna I OIIPCACIICHUA MC)KPCMOHTHOTO IICpUOaa:

T ZTx_?)Gx

pe
ITpu pa3paboTke Hay4yHOrO aHAJIUTUYECKOr0 0030pa UCIOIb30BAINCH KaK
0oJiee paHHUE, TaK U COBPEMEHHBIE JTUTEPATYpPHbIE UCTOYHUKH, MOCBSIICHHBIC
npoOiemMe HaJeKHOCTU U 0€30MacHOCTU THUAPOTEXHHUYECKUX COOPYKEHUH Me-
JIMOPATUBHOI'O HA3HAYCHUS.
JlaHHbIN Hay4YHBI aHATUTHYECKUH 0030p sIBIsieTC 0000IIEHUEM TEOPUHU
Y IPAKTUKU HaJlexHOU 1 Oe3omnacHol skcryatanuu ['TC MmenmopaTuBHOTO Ha-

3HAYCHUS U MPeHA3ZHAYCH JJIsI JAIbHEHIIINX UCCIIeIOBAaHUH B ATOM 00JIaCTH.
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