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BBEJIEHUE

Crparernyeckoe  IUIAHMPOBAHHWE  BOCCTAHOBJIEHHS  TPyOONpPOBOIOB
BOJOCHAOXEHUSI U BOJIOOTBEACHMS]  TIPENCTaBIsAeT  COOOM  BaKHYIO
roCyJapCTBEHHYIO 3ajauy Il 00ecleueHrs MX HaJEeKHOCTH, OLEHKH pa3MEpPOB
TpeOyeMbIX MHBECTUIMN i MOJEPHMU3AIMU U PEKOHCTPYKIUU U OOOCHOBAHUS
Tapuda Ha yCIyTU BOJOCHA0KEHUS U BOJJOOTBEICHHUSI.

NHTEeHCHBHOCTh padOT MO MEPEKIaJKe M PEKOHCTPYKIMU TPyOONpPOBOJIOB
BOJIOCHA0XEHUS U BOAOOTBEICHUS Ha OOJILITUHCTBE MPEANPUITUI BOJIOTIPOBOIHO-
kaHanu3anuonHoro xo3siictBa (BKX) ropomoB Poccuum B Hacrtosiee Bpemsi
ABJIIETCS] HEIOCTATOYHOM, UMEET MECTO (DAKT CTApPEHHSI U U3HOCA CETEM.

OmnbIT HKCIUTyaTallMM U aHAIU3 3apYOECKHBIX U OTEUECTBEHHBIX HCCIEA0BaHUN
B 00JacTM OUEHKH HAASKHOCTH M  IUIAHUPOBAHMS  BOCCTAHOBJIEHUS
TpyOONIPOBOJAHBIX ~ KOMMYHMKAIMil  MHOKa3ajdM, YTO  MPUHUUI  paboThl,
3aKJIIOYAIOLIUICS B TPOBEJCHUM PEMOHTHO-BOCCTAHOBUTENBHBIX pPA0OT WU
PEKOHCTPYKIMHU TPYO TOJBKO TaM, I/ie MPOU30LLIa aBapusl (CTpaTerus «ImoKapHou
KOMaH/bl»), BEIET K 3acCTO0 B 00JacTH peKoHCTpykuuu cered. HeoOxonuma
HAay4YHO-OOOCHOBaHHAsi METOAMKAa BBIOOpPA OOBEKTOB  PEKOHCTPYKLIUU U
MepeKIIaJIKU TPYOOIIPOBOIOB BOJOCHAOKEHUS U BOJOOTBEACHUS.

CymectBytomass B Poccum HoOpmaTHBHO-MeTonuyeckass 0a3za B 00jacTu
CTPOUTENBCTBA M IKCIUTyaTalldd KOMMYHAJIbHBIX TpPYOONPOBOJAOB HE COIAEPKHUT
KakuX-1M00 yKa3aHMM WM pEeKOMEHJauuil B 00JacTd  IUJIaHUPOBAHUSA
BOCCTaHOBJIEHUS TPyOOIPOBOIOB.

Meroauueckue ykazaHus pa3zpaboTaHbl B pas3BuTue mnojoxenuid CII
31.13330.2012 «CHull 2.04.02-84* BopocHabxkenue. HapyxHbie cetn
coopyxenusp», CII 32.13330.2012 «CHwulI 2.04.03—85 Kanamusauusa. Hapyxusie
cetu u coopyxeHusn» u CII 272.1325800.2016 «CBox mnpaBHII CUCTEMBI
BOJOOTBEJCHUS TOPOJCKHE M ToceiakoBbie. [IpaBuia obcnmenoBanus u BbeIOOpa
00BEKTOB U METOJIOB PEKOHCTPYKLIMMY JIJISl peasin3alii TpeOOBaHUM, 3aJI0KEHHBIX
B CBOJIaX MPaBWJI, ¥ BBIIIOJIHEHUS TPAMOTHOTO ¥ PallMOHAILHOTO BBIOOpa OOBEKTOB

PEeKOHCTPYKIIMM M TEpPEeKJIaIkKu  TPyOONpPOBOJOB  BOJOCHAOXKEHHS U
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BOJIOOTBEACHUS.

Meroanueckue yka3zaHus pa3pabOTaHbl JUIsl TPUMEHEHHS CIEIUaTNCTaMH,
Ybsl  JEATEIbHOCTh CBSi3aHA C  IMPOCKTUPOBAHUEM, CTPOUTEIBCTBOM U
AKCIUTyaTalell EHTPATU30BaHHBIX CUCTEM BOJIOCHAOXEHHUSI U BOJAOOTBEACHUS, B
TOM YUCJIE:

- IPENPUATHI BOJAONPOBOIHO-KaHAIM3aIIMOHHOTO X03sticTBa (BKX),

- TOCYJAPCTBEHHBIX U UHBIX OPTraHOB KCHEPTU3BI U COTIIACOBAHUS.
[TocoOue MOAroTOBICHO aBTOPCKUM KOJUIEKTHMBOM B coctaBe: K.T.H. J[.b. ®dpor,
a.t.H. O.I'. Ilpumun, k.1.H. IL.JI. Kapaces, x.T.u. ['.Il. Bapromuna, k.1.H. O.b.

I'osopos, I'.H. I'pomos, /1.B. Xynsakosa



1 OBJACTDb IPUMEHEHUA

Meroauueckue peKOMEHJAlUU pPaclpOCTPAHSIOTCS Ha MPOEKTHUPOBAHUE U
AKCIUTyaTallMil0  TPyOONPOBOJOB  LIEHTPAIM30BAHHBIX  CHCTEM  HapY>KHOTO
BOJOCHA0XEHUSI U BOJAOOTBEJEHUS HACEJIIEHHBIX MYHKTOB U OOBEKTOB HAPOJHOTO
XO0351CTBA.

2 HOPMATHUBHBIE CCBIJIKA

®enepanbHblil 3akoH 0T 7 gekadpst 2011 r. Ne 416-D3 «O BogocHaA0KEHUH U
BOJIOOTBEJICHUY

CIT 31.13330.2012 «CHullI 2.04.02—84* Bonocunabxxenue. HapysxHbie cetu
U COOPYKEHUSD»

CIT 272.1325800.2016 «CuctemMbl BOJOCHAOKEHHUS TOPOJCKHE U
nocenkoBble. IIpaBuna oOcienoBaHuss W BbIOOpa OOBEKTOB U METOJIOB
PEKOHCTPYKLIUN

CIT 32.13330.2012 «CHulII 2.04.03—85 Kananuzauusa. Hapyxsbele cet u
COOPYKEHUSD»

['OCT 27.002-89 «HanexxHocTh B TeXHUKE. OCHOBHBIE MOHATHUS. T€pMHUHBI U
onpenenenus. 'OCT 27.502-83 «Hanexnocts B TexHuke. Cucrema cOopa u

o0paboTtku uapopmanuu. [InanupoBanre HaOIIOIEHU



3 TEPMUHBI 1 ONPEAEJIEHUSA

B Meronuueckux yKa3aHUAX TIPUMEHEHbI  CIEIYIONIME TEPMUHBI C
onpeaeneHusmu [1,2]:

HanexxHocTb 00bEKTa — ydacTka BOJOMPOBOIHOTO WM BOAOOTBOJSIIETO
TpyOOIpOBOIa — CBOMCTBO HEMPEPHIBHO COXPaHATh PabOTOCIIOCOOHOE COCTOSIHUE
B TE€UCHUE HEKOTOporo mHTepBajia BpemeHu (0; t) mpu ycIoBUH, YTO B MOMEHT
BpeMeHu t = 0 oObekT ObUT ucmpaBeH. HaneKHOCTh SBISIETCS KOMILIEKCHBIM
CBOMCTBOM, KOTOpPO€ B 3aBHCHUMOCTH OT Ha3HAY€HUsS OOBEKTa W YCIOBUU €Tro
IPUMEHEHUS MOXKET BKJTFOYATh 0€30TKa3HOCTb, JIOJITOBEYHOCTb,
PEMOHTOINPUTOTHOCT M COXPAHSIEMOCTb, WJIU OIPEJCICHHbIE COYETAHUS DSTUX
CBOWCTB.

Iloka3aTesib HaJEKHOCTH — KOJMYECTBEHHASI XaPAKTEPUCTUKA OJHOTO WIIH
HECKOJIbKUX CBOMCTB, COCTABJISIFOIINX HAJIEKHOCTh OOBEKTA.

OT1ka3 — coObITHE, 3aKiIo4Yarolleecss B HapyUIEHUH pPaboTOCIOCOOHOTO
COCTOSIHUS OOBEKTA.

NHTEeHCMBHOCTh OTKAa30B ydacTka TpyOompoBoja — IUIOTHOCTH
BEPOSITHOCTH BO3HUKHOBEHHUSI OTKa3a B pacCMaTpUBAEMbIii MOMEHT BpEMEHH, (TO
€CTh PUCK MOSIBJICHUS OTKa3a (aBapuM WIH MTOBPEKISHUS ) TPyOOIPOBO/IA).

BoaocHa0kenue — BOIOIIOATOTOBKA, TPAHCIIOPTUPOBKA U 110J1a4a MUTHEBOU
WM TEXHUYECKON BOJBI aOOHEHTaM C HCIOJIb30BAHMEM IIEHTPATU30BAHHBIX WIIH
HEIEHTPAIM30BAaHHBIX CHCTEM XOJIOJTHOTO BOJOCHAOKEHHSI.

BoponpoBoaHasi ceTb — KOMIUIEKC TEXHOJOTHYECKH CBSI3AHHBIX MEXKITY
co00ll HMHXXEHEPHBIX COOPYXKEHUM, MpeAHA3HAYEHHBIX I TPAHCIIOPTUPOBKH
BOJIbI, 32 HCKITFOYCHUEM MH)XCHEPHBIX COOPYKEHUH, HCTIONB3YEMBIX TaKXKe B IEIIIX
TEIJI0CHAOKEHUS,

BonoorBenenue — mpuem, TPAHCMOPTUPOBKA U OYMCTKA CTOYHBIX BOJ C

HCIIOJIb30BaHUEM HeHTpaHHSOBaHHOﬁ CHCTEMBI BOOOOTBCICHUA.



4 METOJAKA CBOPA U CTATUCTHYECKOH OBPABOTKH
DKCIVIYATAIHIMUOHHBIX JAHHBIX ITIO MHNOBPEXJIEHUAM U
ABAPUSAM BOJAOITPOBO/JHbIX n BOAOOTBOIAIIINX
TPYBOIIPOBOJ1OB

[IpakThkKa SKCIUTyaTallMM LIEHTPAJIM30BaHHBIX CUCTEM BOJOCHAOXKEHUS U
BOJOOTBE/ICHUSI IIOKAa3bIBa€T, 4YTO HApPYyLIEHUS HOPMAJIbHOIO YPOBHS HX
(YHKIIMOHUPOBAHUS CBSI3aHBI B OCHOBHOM C aBapHsMH (OTKa3aMH) Ha ydacTKax
TpyOOIIPOBOJIOB CETU — HaubOosee (QPYHKIMOHAIBHO 3HAYUMBIX U YSI3BUMBIX
AJIIEMEHTOB 3TUX CUCTEM.

Hapymienuss paboTbl  y4yacTKOB  TpyOOIIPOBOJIOB,  IPEMSTCTBYIOIIUE
HOPMaJbHOMY  BBIMOJHEHUIO  3aJaHHbIX  (QYHKOUH  BOJOCHAOXKEHUS U
BOJOOTBEJICHUSA, OOYCIaBIMBAIOTCS PA3IUYHBIMUA  CIyYaWHBIMU  COOBITUSIMHU.
ENMHCTBEHHBIM IyTeM OLIEHKM BO3MOXXKHOCTH TIOSIBJICHHUS TaKuUX COOBITHH,
3aKOHOMEPHOCTEHW MX BO3HUKHOBEHMS U MMOBTOPEHUS SABIISIOTCA cOOp M 00OpaboTKa
CTaTUCTUYECKUX CBEJICHUW MO BCEM aBapUsM M MOBPEXKACHHUSIM TPyOOIPOBOJIOB,
(17151 CAaMOTEYHBIX BOJOOTBOJAIIMX TPYOOIIPOBOIOB — 3aCOPOB).

OTH  CBEIEHUsS  TMO3BOJSAIOT  YCTAHOBUTH  YHCIEHHO  BEpOSITHOCTH
BO3HUKHOBEHHUSI TE€X COOBITHM, KOTOpbIE MOTYT IPHUBECTHM K OTKa3y ydacTka
TpyOOIPOBOJa U HAPYIIEHUIO HOPMAJIBLHOTO (DYHKIMOHUPOBAHUS BOJOIPOBOTHON
Y BOJOOTBOJISIIIEH CETH B LIEJIOM.

OTka3 (aBapusi, IOBPEKIEHUE) yUyacTKa TPyOOIIPOBOJa MOKET BOSHUKHYTH B
110001 MOMEHT BPEMEHH U BJICUET 32 COO0 HEOOXOAMMOCTh PEMOHTHBIX padOT HEMNo-
CPEICTBEHHO C MOMEHTa BO3HMKHOBEHMS OTKa3a C LEJIbI0O BOCCTAHOBJIEHHs palo-
TOCIIOCOOHOCTH TpPyOOIpPOBO/IA.

OCHOBHBIM  MH(POPMALIMOHHBIM ~ MaTEpPUAIOM  JJIsi  CTAaTUCTHUYECKOM
O00paOOTKM JKCIUTyaTallMOHHBIX JAHHBIX [0 TOBPEXKICHUSM U  aBapusIM
BOJIONIPOBOJHBIX M BOJOOTBOASIIUX TPYyOONPOBOIOB SIBISIOTCA JIaHHBIE IIO

HKCILTyaTallMK €€ SJIEMEHTOB — YYaCTKOB TPyOOIPOBOIOB, & UMEHHO:



- JIJaHHBIE TI0 OTKa3zaM (aBapusiM) © BOCCTAaHOBJICHUSIM Y4YaCTKOB
TpyOOIIPOBOJIOB B pacHpeesieHny M0 MaTepuajam TpyO, IuaMeTpaM M CpoKaMm
AKCILTyaTaluH,

- TaHHBIE TI0 MTACTIOPTHU3AIMN U WHBEHTapU3alMU TPYOOIIPOBOIOB.

[TockonbKy MOBPEXIEHUS W aBapUM yYaCTKOB TPYO CETH BO3HMKAIOT IOJ]
BO3JICUCTBUEM CIy4alHBIX (PAKTOPOB, X U3YUEHHE BO3MOXKHO TOJIBKO Ha OCHOBE
cOopa, HAKOIUIEHUS SKCIUIyaTallMOHHBIX JAHHBIX M MOCIEAYIOIIEH uX o0pabOoTKH
CTaTUCTHYECKUMHU MeTonamu. [lpum cOope CTaTUCTUYECKHMX JIaHHBIX IIO
aBapUHOCTH  TPyOOIpPOBOAOB 32 OCHOBY  TOJYYCHHS UCXOIHBIX
OKCIUTYaTaI[MOHHBIX JaHHBIX M0 OTKa3aM (aBapusM C M3JIMBOM BOJbBI) Y9aCTKOB
TPyOOIIPOBOJOB CUCTEMBI, OCOOEHHO T€X, CPOK CIIY’KObI KOTOPBIX UCTEK, JTOJKHBI
MPUHAMATHCS:

- JaHHblE 10 OJKCIUTyaTaud TpyOONpoBOJOB U  00OpYyJIOBaHMS,
UCIIOJIHUTENIbHAs JOKYMEHTalsl Ha Y4YacTKU TpyOOINpOBOJOB, KapTOUKH-
3asgBIICHUS MPUEMa 3asBOK MO MMEBIIUM MECTO aBapusM 3a MPHUHSITHINA WHTEPBAl
HAOJII0ICHUH, TUCTIETYEPCKUH Ky pHAJL.

B kadecTBe OCHOBHBIX CIyYallHBIX BEJIHYWH, WCCIEIYEMBIX TPU OIECHKE
HaJIe)KHOCTHU Y4aCTKOB TPYOONpPOBOJIOB BOJONPOBOJHON U BOAOOTBOJSIICH CETH
OPUHUMAIOTCA. YHUCIO OTKa30B ATHX D3JIEMEHTOB B OINpEACNICHHBIH HWHTEpBal
BPEMEHHU, CPOKM CIyXObl HUX J0 OTKa3a (HapabOoTka Ha OTKa3), BpeMms
BOCCTAHOBJICHHS  pabOTOCIIOCOOHOTO  COCTOSIHHMSI ~ y4acTKa  TpyOoIpoBoja
(JIMKBUJALIMU aBapUM).

COop crarucTHYecKHMX JAHHBIX MO OTKa3aMm  TpyO0oOnmpoBoaoB
peKOMEeH/1yeTCcsl POBOAMTH MO cieaylouieii cxeme:

1) m3ydeHue HCHOJHUTENBHON MOKYMEHTAIIMH HAa HMCCIEAYEMBbIC YYaCTKH
TpyOOTIPOBOJIOB — HANMUKE W (UKCAIHS JASCTAOMIN3UPYIONUX HAJACKHOCTh TPYO
(dakTOpoB, BpeMs BO3HUKHOBEHHUS IE€PBOM aBapuu W €€ MPUYMHA, a TaKkKe
CyMMapHO€ BpeMs OTKJIIOYCHHsI y4acTKa Ha TMEpHOJ MPOBEACHHS PEMOHTHO-

BOCCTAHOBUTCIBHBIX pa60T;



2) W3 NaHHBIX SKCIUTyaTallud BOJOMPOBOJHON M BOJOOTBOMAIICH CETH,
JTUCTIETYEPCKUX KYPHAJIOB M KapTOUEK-3asBICHUN (DUKCUPYIOTCSI CTATUCTHUECKHE
JaHHbIE B BHUJI€ TaOJUL], I/I€ YKa3bIBAIOTCS YMCJIO aBapuil yyacTKa TpyOOIpoBoAa,
C pa30MBKOW IO MarepuaiaMm TpyO, AuUameTpam, rojaM, BIUIOTh 10 rOJia €ro
YKIAJKH.

Metoauka cratucTUYeCKOM OOpabOTKM HSKCIUTyaTallMOHHBIX JI@HHBIX I10
MOBPEXACHUAM U aBapusM YYacTKOB TPYOONpPOBOJOB BOJIOMPOBOJHBIX U
BOJIOOTBO/SIIMX TPYOOIIPOBOJOB COCTOMT M3 MOCIEAOBATEIBHOIO BBIITOJIHEHUS
TPEX 3TaIOB.

1. IlnmanupoBaHUE CTATUCTUYECKUX HCIIBITAHUA — ONpEACNICHHE 00bema
JIOBEPUTENBHON MH(POPMAILIMH 10 OTKa3aM TPyOOIIPOBOJIOB.

2. [locTpoeHrne MaTeMaTHYECKHX MOJIEJeH HaaeKHOCTH TPyOONmpOBOIOB —
BBISIBJICHUE SMIIMPUYECKUX U TEOPETUUECKUX 3aKOHOB PAaCIpEleiCHUsl OTKA30B U
JUIUTEIBHOCTU BOCCTAHOBIJICHUSI TPYOOIIPOBOIOB.

3. OmeHka moOKa3aTeneld HaAeKHOCTH TpPyOONmpoBOJAOB U  (PaKTOPOB,

bOpPMUPYIONTUX 3aKOHBI UX U3MEHEHHS.

4.1 IlnaHupoBaHWe CTATUCTHYECKUX MWCNBITAHUI — oOmpeaeeHHe
0o0beMa J0BepUTeIbHON MHPOPMALIUM 110 0TKA3aM TPyOONPOBOI0B.

OpHOM U3 TJIaBHBIX 3aj7]a4 OPTaHU3AIMK U TIPOBEICHUS PACUYCTOB IO OICHKE
HAJISKHOCTU TPYOONPOBOJOB SIBIISECTCS OMNpEACiCHHEe O0beMa CTaTUCTUYECKHUX
UCIIBITAHUN — T. €. YCTAHOBJICHUE JJIUTEIHHOCTH TEPHOJA, B TEUECHHUE KOTOPOTO
HEOOXOJIMMO cOOpaTh CTAaTUCTUYECKHUE JAHHBIE MO OTKazaM (aBapusiM, 3acopam)
TpyOONIPOBOZIOB, 4YTOOBI TOJYYUTHb JIOCTOBEPHBIC OIEHKH TIOKa3aTeled ux
HaJIC)KHOCTH.

WNHuTepBan BpeMeHHM SKCIUTyaTalldd TPyOOIPOBOJOB, 32 KOTOPBIM TOKHBI
ObITh COOpaHbl CTAaTUCTUYECKHE JAHHBIE 10 WX OTKa3aM, pPEKOMEHIYEeTCs
OMpeNeNnsITh Ha  OCHOBAaHWUM  IUIAaHA  OMPEICIUTCIBHBIX  HCIBITAaHUH,
pernmamentupoBanHoro I'OCT 27.502-83 «HapexHocTh B TexHuke. Cucrema

coopa u 00padoTku uHpopmaruu. [InanupoBanue HabOrOACHHI [2].
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3a OCHOBY NpH ONpPEIEICHUHM XapaKTEePUCTUK OObeMa JOBEPUTEIBHOM
UHpOpMAIIUK ClIeayeT MpUHUMAaTh TuiaH Tuma (N, R, r) mis BoccTaHaBIMBaCMbIX
AJIEMEHTOB, TE!

N — KOJMYECTBO 3JIEMEHTOB, IOCTABJICHHBIX MO/ HAOIIOICHUE (B TAHHOM
ciIydae MPOTSKEHHOCTh BOJIONIPOBOIHBIX MIIH BOJIOOTBOIAIINX TPYOOIPOBOIOB,
KM),

R — mu1aHbl, B KOTOPBIX OTKa3aBILIKE AJIEMEHThl PEMOHTUPYIOTCS, WIH
3aMEHSAIOTCS HOBBIMH,

I' — 4HUCII0 OTKA30B TPYO WIIM MPEAENIbHBIX COCTOSIHUH, 10 BOBHUKHOBEHUS
KOTOPBIX MPOBOASATCS HAOIIOACHUSI.

[InanupoBaHue OMNpPEACIUTENbHBIX HCIBITAHUN YYacTKOB TPYyOOIpPOBOJIOB
JTa€T BO3MOKHOCTh C 3a/IaHHOM JOCTOBEPHOCTBIO PE3YJIbTATOB (JOBEpUTENbHAS
BEPOSATHOCTh — O) U MX TOYHOCTHIO (OTHOCHUTEIbHAs MpEee/ibHas OIIMOKa — G),
ONPEJCIUTh XAPAKTEPUCTUKH OO0BbEMa UCIBITAaHUN (Y4uUCcIO0 OTKazoB — I,
JTATEIIPHOCTh UCTIBITAHUM — 7 ¥ T.11.).

Crnenyer OTMETUTh, UYTO IUIAHUPOBAHUE OMNPEACIIMUTENbHBIX HCIBITAHUN
MOKHO IIPOBECTM B CJIy4ae, €CJIM YCTAHOBJICHBbl 3aKOHBI pPaCHpeacICHUs
HCCIICAYEMbIX BEIWYMH. YCTAHOBJIEHO, YTO M3MEHECHHE YHUCJIa OTKa30B
BOJIOTIPOBOJIHBIX W BOJIOOTBOJIAIIMX TPYOONPOBOJOB BO BPEMEHH, B Mpejenax
JOMyCKaeMol OmuOKM, TMOMUYMHSIOTCS 3aKoHy pacrnpeneneHus Ilyaccona.
[TooToMy B KayecTBE MCXOJHOM MATEMATUYECKOM MOJICIM PEKOMEHIYETCS
NPUHATH 3TOT 3aKoH [4,5].

[Ipy 3TOM YUHWTBHIBAIOCH, YTO JJisi BOCCTAHABIMBAEMBIX JJIEMEHTOB, Y
KOTOpPBIX IIOTOK OTKa30B MPOCTEHIINNA, T. €. CIy4alHO€ YHUCJIO OTKa30B
pacnpeneneHo 1o 3akoHy IlyaccoHa, TIPOMEXKYTKA BPEMEHU  MEXKIY
MOCJIeIOBATEIPHBIMA OTKa3aMu (HapaOOTKa Ha OTKa3) UMEIOT IKCIIOHEHIIUAEHOE
paclpenesneHue.

B 53TON CBf3M NIIaHUPOBAHME CTATUCTUYECKUX WCIBITAHUU TPOBOAUTCA

HCXOOA M3 ISKCIIOHCHIOHUAJIBHOI'O 3aKOHa pPacCIpCACIICHUA Hapa60TOK Ha OTKas.
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CornmacHO METOAMKE IPOBEICHUS OINPEICIUTEIbHBIX HCIbITaHuld [3] 00BbeM

JIOBEPUTEIbHON BHIOOPKH PaBEH:

NT, =

u

L'To’ 4.1)
a3
rae /N — KOJMYECTBO JIEMEHTOB, HIIA UX MPOTSKEHHOCTh B KM,

a3 — JOBEpUTellbHas rpaHuna mno 7y cHuly, 7o — OXujaemash BeTUYMHa
HapaOOTKH HA OTKA3.

TpeOyemoe (QuUKCHpOBAHHOE KOJMYECTBO OTKA30B I ompeaersieTcs
cienytouuM  obOpazoM. Ilo 3Hauenuio kodddulMEeHTa, XapaKTEPU3YIOIIETO
JIOBEPUTENBHYIO TPaHUILy OMBITHON HapaOOTKM Ha OTKa3 CBEpPXY, KOTOpas paBHA
a, =1+0c ¥ 3HAYCHUIO JOBEPUTEIHLHON BEPOSTHOCTU O MO [5], HAXOAUM 3HAYEHUS
HEO0OXOMMOr0 KOJIMYECTBA OTKA30B I, KOTOpBIE MIpUBEAEHBI B Tabmuue 4.1.

Tab6nuna 4.1 — 3HaueHnsT KOJIMYECTBA OTKA30B I

o 0,8 0,9 0,95
a;
1,05 300 600 1000
1,10 80 200 300
1,15 45 90 150
1,20 25 50 80

Jlanuble, npeAcTaBieHHble B Tabmuie 4.1, TO3BOJAIOT OMNPEACIUTH
pPacueTHOE YMCJIO OTKa30B B 3aBUCUMOCTHM OT NPEIAEIbHOW OTHOCUTEIIbHOU
IIOrPENIHOCTH G U 3HAYECHUS IOBEPUTEILHON BEPOSTHOCTH CL.

[To u3BecTHOMY 3HAYEHUIO I, HAXOAUM 3HaueHUS KOdhUIMEeHTa as, IS
Pa3IMYHBIX 3HAYCHHUM JOBEPUTEIBHOW BEPOSITHOCTH .. Pe3ynbprarsl pacyera

NpUBEICHBI B TabuIe 4.2,
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Ta6nuna 4.2 — 3nayenus kodhduimenTa as

a> r
o
0,8 0,95 0,91 0,875 0,84
300 80 90 150
0,95 0,92 0,875 0,84
0.9 600 300 90 150
0,95 0,91 0,88 0,84
0,95 1000 300 150 80

IIo JaHHBIM CTAaTHCTHYCCKHUX I/ICCJIGIIOBaHHﬁ HN3MCHCHMUS aBapHﬁHOCTH
TPY6OHpOBOI[OB, 3HAa4YCHHA OKNAACMBIX BCIIMYMH MHTCHCHUBHOCTH OTKA30B /l(t) JIIA

Y4aCTKOB TPYOOIPOBOIOB U3MEHSIOTCS B OCHOBHOM B ITPE/ICIax:
A(®)min =0,05 1/r. k™., A max =4 1/1. XM,

YTO SKBHUBAJICHTHO BEJIMYMHAM HapaOOTKU =0,25 roga ~ 2200 yac, =10

Omin Ormax

aet ~ 87600 gacoB. Takum oOpazom, uMest 3HaveHus I, as, 7o o dhopmyne (4.1)

ompenessieM HEOOXOAMMBIM 00BeM UCHbITaHWNU. Pe3ynbraThl BBIYUCICHUN
npuBeIeHBI B Tabmuiie 4.3.
Ta6nuna 4.3 — O6sem ucneitanuit N - 7, (dac, kM)
o) as o
0,8 0,9 0,95
0,05 [0,95 |0,695-10°-2,76 10" |1,3910°-5,52 10" | 2,32 10°-9,2 10’
0,10 |0,91 |1,9410°-7,7 10° 4,84 10°-1,93 10" | 7,25 10°-2,88 10’
0,15 |0,875 (1,13 10°~4,5 10° 2,26 10>-0,910" | 3,75 10°-1,49 10’
0,20 | 0,84 |0,65510°-2,6 10° 1,13 10°-0,524 10" | 2,09 10°-0,834 10’

Ucnonb3yst nannble Tabmunbl 4.2 W 3a7aBas 3HAYCHUE JIOBEPUTEIIHLHOM
BepossiTHOCTH o = (0,95, XapakTepHOW 111 MHXKEHEPHBIX PAacyeTOB, U 3HAUYECHUE
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oTHocuTenbHOM omuoku ¢ = 0,10, onpenenum pacuerHoe uyucio otkazoB I' = 300,
a 3 Tabmuiel 4.3 3HaueHue kodddumuenta az = 0,91, Jlanee, 3amaBas 3HaUCHUS
O’KHJITa€MbIX HapaOOTOK Ha OTKa3 W MPOTSHKEHHOCTH TPYyOOTPOBOIOB, TTO (hopmyJie
(4.1) BblumMcIsseM 3HAYeHHE TPEOYEeMOM  IMTCIBHOCTH  CTATHCTHYCCKUX

vcnbitannii 7= 1,05 10° = 12 ser.

4.2 Iloka3aresin HaJIe;KHOCTU TPYOOIIPOBOI0B

ITon HamexxHOCTBIO OOBEKTAa (HampUMeEp, ydacTka TpyOOIpoBoaa)
MIOHMMAETCSI €T0 CBOMCTBO HEMPEPBHIBHO COXPAHATH Pab0OTOCIIOCOOHOE COCTOSTHUE B
TEUCHUE HEKOTOporo uHTepBasa BpemeHu (0;f) mpm yclioBHHM, YTO B MOMEHT
BpeMeHH t = 0 00beKT OBLIT UcIIpaBeH [5].

Paznuyaror paborocrnocoOHOE M HEpabOTOCHOCOOHOE COCTOSIHUSL OOBEKTa.
PaboTtocriocoOHOE — 3TO Takoe COCTOSHHME, IPU KOTOPOM 3HAYEHHUS BCEX
apaMeTpoB, XapaKTEPU3YIOIIUX CIOCOOHOCTH BBIMOJHATH OOBEKTOM 3aJaHHBIC
(YHKIIMM,  COOTBETCTBYIOT  TpeOOBaHUSAM  HOPMATHBHO-TCXHHYCCKOM U
KOHCTPYKTOPCKOH JokyMeHTarwu. Ecimm XoTst Obl OJUH W3 TakuX IMMapaMeTpoB
BBIXOJMT 3a MpeAeibl TPeOOBaHMA JOKYMEHTAIMH, TO TaKOE€ COCTOSHHE 00BEeKTa
TEOPETUYECKH CUUTAETCA HEPAOOTOCTIOCOOHBIM.

[Tepexon 0O6bekTa U3 pabOTOCIOCOOHOTO COCTOSIHUS B HEPAOOTOCTIOCOOHOE
B TEOPHUH HAJEKHOCTH MPUHATO HA3bIBATh OTKA30M. TakuMm 0Opa3oMm, OTKa3 — 3TO
cIydyailHOE COOBITHE, 3aKJIIouaroIleecs B HapPYIICHUH PabOTOCIIOCOOHOCTH
o0BeKTa.

@Oynkius HagesxkHocty P(t) . Ora dyHkus (MHOTIA €e Ha3BIBAIOT MPOCTO
«HAJICKHOCTHY) OMPEACISICTCS KaK BEPOSTHOCTh COOBITHS, COCTOSIIETO B TOM, YTO
aeMeHT (y4acToK TpyOornpoBoja) OE30TKa3HO JEHCTBYET B TCUCHHE MHTEpBaja
(O,t) mpu ycioBuu, uto mnpu t = 0 oH 6L pabOTOCIIOCOOCH.

Ecnmm  w3BecTHa (QyHKOMS TUIOTHOCTH — PACHpPEICICHUS BEPOSTHOCTH

06e30Tka3HoN paboThl f(t), TO QYHKIMA HAIEKHOCTH, MOXKET OBITh HaWJEHa IO

dbopmyre:

13



o0
P()= [ (Ot (4.1)
NHTEHCUBHOCTE OTKAa30B ﬂ,(t) . HOI[ HMHTCHCUBHOCTBHIKO OTKA30B ITOHUMACTCA

BEPOSITHOCTh BOBHUKHOBEHUS OTKAa3a 3J€MEHTa B €IMHUILY BPEMEHH TIPU YCIIOBUH,
YTO 10 BpeMeHH t OH ObUT B pab0TOCIIOCOOHOM cOCTOSTHUHU. CBSI3h MHTEHCUBHOCTH

OTKa30B C f(t) 1 p(t) onpenensacTcs BEIpaKCHUEM:

_f®
M= (4.2)

NHorna WHTEHCHBHOCTh OTKAa30B HasbIBaloT (yHkiued pucka. Yepes

W3BECTHYI0 HWHTEHCHUBHOCTH OTKa30B A(t) MOTryT OBITh BBIpaXEHBI (YHKIUS
MJIOTHOCTH pacTpeiesICHUs] BEPOSITHOCTH 10 OTKa3a f(t) U (QyHKIUS HaJIEKHOCTU

p(t) peMeHTa:

—}z(t)dt
ft)=A(t)-e O , (4.3)
—}ﬂ(t)dt
pty=e 0 . (4.3)

CpGIIHCC BpCM:A Hapa60TKI/I a0 OTKa3a T » OIIPCACIIACTCA Kak

MaTEMaTUYECKOe OXKHMJIaHWE CIy4yaHOro BpeMeHHM Oe30TKa3zHoil paboTsl. [lpu

W3BECTHOM f (t), T, HAXOJUTCS IO BBIPAKEHUIO!
o0
T,= (j)t- f(t)dt . (4.4)

CpenHee «BpeMs KU3HM» DJIEMEHTA CBSI3aHO C €ro (yHKIHUEH HaJIeKHOCTU

p(t) BEIpaXKCHUEM:
o0
Tp= (j) p(t)dt, (4.5)

I OKCIIOHCHIHUAJIBHOI'O PaCHpCACICHUA CPpCAHCC BPCM:A Hapa6OTKI/I A0 OTKasa

T P =1/ 4,, T.e. YMCIICHHO PaBHO BEJIMYNHE, OOPATHOW MHTEHCUBHOCTH OTKA30B.
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4.3 IHocTpoenue MaTeMaTH4eCKHX Mojaes el HaJAEKHOCTH
TPYOONIpOBOAOB

[TonGop maremaTuueckoil Moenu — (YHKIMHU IJIOTHOCTU paclpeereHus
CIIyJaifHOM BEJTWYHWHBI f (X) — YHCIa OTKa30B 00BeKkTa (ydacTka TpyOOmpoBojia)
BKJIFOYAET:

1) BBIYKCIICHHE CTATUCTUYCCKUX OLICHOK CIIYYaliHOW BEJMYUHBI;

2) cobcTBeHHO TToAOOp BuAa GyHKIUU f(X);

3) mpoBepka TUIOTE3bl 00 aJeKBATHOCTU MOJAOOpPAHHON (DYHKIMU JaHHBIM
BBIOOPKH.

Brruncnenrne cCTaTUCTUYECKUX OLIEHOK CIIYYailHOM BEJIMYUHBI.

[Tonoxum, nMeeTcst BEIOOpKA, cojepkamias n 3aUKCUPOBAHHBIX 3HAYEHUU

CHY‘-IEIﬁHOI?I BEJIMYUHBI X X1y Xg e X, TOI‘I[& OLCHKa MaTCMaTH4YCCKOI'O OXXHMAAaHH

OTOM CIy4allHOM BEJIIMYMHBI My, PACCUMTHIBACTCS KaK CpENHEE 3HAYEHUE

Ha6JIIOIICHHI>IX JaHHBIX, 110 BBIPAXKCHUIO!
~ l n
My =—in . (46)
N
(DOpMyHa AJIs1 OOCHKHU AUCIICPCUU Dx UMEeT BU:

N 1 o -
szm;(xi—mx) : (4.7)

OHGHKa SHAYCHUA CPCOAHC-KBAAPATHYCCKOI'O OTKIOHCHUA ox OIIPCACIIACTCA

110 BBIPAXKEHUIO:

~ 1 n ~
O x :\/_Z(Xi—mx)z . (48)
Onenka kod(ppurmenTa aCUMMETPUH y, PACCUUTHIBACTCS TaK:

Yy = —
(n=1(n—2)(ox)®

nzn“(xi “m,)?
= (4.9)
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[ToxOop GpyHKIMYU TUIOTHOCTH paclpeeICHHsI BEpOSATHOCTEHN f(X) CilydaitHOU

NEPEMEHHOM 1O €€ HaOIIOAEHHBIM 3HAYEHUSAM X, X,,...X, OCYLIECTBISETCS

n
MIOCJIeIOBATEIHHBIM BBITIOJTHEHUEM CIIEAYIOMIHUX mpoueayp [5].

a) CTpouTCsl CTaTUCTUUECKUN pAJl CIIy4aliHOW BennuuHbl X (YKClia OTKAa30B
y4acTkoB TpyOompoBoaoB). C 3Toil 1enbl0 BeCh JUANa3oH HaOIIOJECHHBIX
3Ha4eHUM (0T caMoro Majioro J0 C€aMoro OOJIBIIOr0) TMOJpa3eNsaeTcss Ha
HECKOJIbKO WHTEPBAIOB (HE 00s3aTEIbHO PAaBHBIX) M MOJCUYUTHIBACTCS, KaKOe
KOJIMYECTBO JAHHBIX MTONAAAET B KAl HHTEPBAJ.

0) [lomyueHHBI CTAaTUCTHUECKUN s MPEACTaBIseTCS TpapUuecKd B BHUJC
rUCTOTpaMMBbl  (cTaTUCTHUYEcKoe pacnpeaeneHue). [lo Tropu3oHTanpHOM oOcCH
TUCTOTPAMMBI  IIOCIENOBATEIBbHO, MO MEpE HUX BO3PACTaHUsA OTKJIAJBIBAFOTCS
WHTEPBAJIBI U3MEHEHUS SKCIIEPUMEHTAIBHBIX 3HAYEHUW, HA KaXIOM U3 KOTOPBIX,
KaK Ha OCHOBAHWHU, CTPOUTCS MNPAMOYIOJIBHUK C IUIOIIAJIbI0, PABHOM YacTOTe
nonajaHuii HAOJIOJEHHBIX 3HAYEHU UMEHHO B 3TOT UHTEPBAJ.

B) Ha ocHOBaHuMM BU3yaJbHOrO aHajdM3a TUCTOTPAMMBI MOAOUpAETCs
TeopeTnyeckas QyHKIUS pacnpeneneHus f(x), rpaduk KOTOPOH «CTIIa’KUBACT»
TUCTOrpaMMy (MHA4€ — BBIJBUIaeTCAd TUIIOTE3a OTHOCUTEIBHO BHAA 3aKOHA
pacnpenenenus). Yamie Bcero, B KauecTBE Takoil (YHKIMHU BBIOUPAIOT OIWH U3
W3BECTHBIX 3aKOHOB TUIOTHOCTH PACHpEAeNIeHUs CIy4ailHbIX BEJIMYUH, HAIIPUMED,
HOpMaJIbHBIHN, SKCIIOHEHITHAIBHBIH, 3aKoH Beibyimia [4,5].

r) BoeiaBuHyTas rumore3a OTHOCUTENbHO (GyHKIMU f(X) MpoBepsieTcs Ha
COOTBETCTBHE UCXOAHBIM HAOIIOJEHHBIM JIAaHHBIM IO KPUTEPHUIO COTIIACHS.

B ocHoBe kpuTepus corjacusi JIEKUT CcllydaiiHas BbIOOpKa, T. €.
HAOJIOICHHBIC 3HAYCHUS MPEACTABIISIIOT COOO0W pe3yNbTaThl CIIy4ailHOTO BBIOOpA.
DTOT KpUTEpPUH 3aBUCUT OT XApPAKTEPUCTUK BBIOOPOUYHOTO pacnpeeseHus,
KOTOpPO€ BO3HUKAET, €CJIM MHOXECTBO 3HAUEHUW SBISIETCA PE3YJbTaTOM
cllydailHOM BBIOOpKU. B 3THX yCHOBHSX pa3HOCTh MeXAy HAOIIOACHHBIMU H

O’KMJIA€MbIMU 3HAYEHUSIMU MIPUITUCHIBAETCS CIIyYalo, T. €. BIOOPOUHOU OIIHMOKeE.
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JIisi BBISIBJICHHS «COTJIACHS» MEXKAYy MojoOpaHHOW (QyHKImen f(x) u
CTaTUCTUYECKUM  pACIPENEIICHHEM  W3HAYAJIBHO  BBIIABUTAE€TCA  TUIIOTE3a
(Ha3pIBaeMas HYJIEBOM), COCTOSIIAS B MPEAMNOJIOKEHUH, YTO HET CYIIECTBEHHOTO
paznuuusi MEeXAy JBYMSI pacipeneiieHUsMH (HaOMIOJEHHBIX W TEOPETUYECKU
OKUJAEMbIX PE3yJIbTaTOB), a JTI000€ 3apUKCUPOBAHHOE PACXOXKJICHUE CITyYalHO U
OOBSCHSETCS JUIIbL BBHIOOPOYHOM OIIMOKOM, T. €. OrPaHUYEHHOCTHIO YHCIIa
HAOJIO/ICHUI HCCTIeayeMON CTyYaifHON BETMYUHBI.

[Ipu pemieHny NMOJOOHBIX 3aJa4 PEKOMEHIYETCS HMCMOJIb30BATh KPUTEPHIA

y° wmm, wuHauye, kpurepuii cormacus Ilupcona. KommuecTBeHHOM Mepoii

PACXOXKIEHUSI MKy TUCTOTPAaMMOM U CIIakuBarolieil ee pyHkiueit f(x) B 3ToM

CJIydac CUMTACTCA BCIMYHMHA TaK Ha3bIBAEMOM CTAaTHUCTUKH 5(2, pacchTmBaeMoﬁ

110 BBIPAXKEHUIO:

X2 =z% (4.10)

riae | — unciao coObITHIA, TI0 KOTOPHIM OIPEACIISIETCS Mepa X?:

Yi — YUCJIO OTKA30B, IMOTABIINX B I-i HHTEPBAI,

NP, — MaTeMaTHYECKOE O’KUIAHUE YMCIIa OTKA30B B I-M HHTEPBAJIC MPH

MIPUHSTON TUTIOTE3E.
['mnoreza Hy npuHMMaeTcs, €cliv BBITIOIHSAETCS YCIOBHUE:

X <X?}(K)K=I-1-c, (4.11)
31€Ch C — 4YHCJIO NapamMeTpoB pPaCIpPEACICHUM, OLEHUBAEMBIX II0 TOW XKeE
CTaTUCTHUKE.

HNcxoaHbli CTaTUCTUYECKUM MAaTEpUal IO OTKa3aM M BOCCTaHOBJICHHSM
Y4acTKOB TPYOOIIPOBOJIOB HCCIIEAYEMON BOJOMPOBOJHON WM BOJOOTBOJSIIEH
CEeTH JOJDKEH OBbITh COOpaH 3a pacyeTHhIM (HAa OCHOBAaHWU ILJIAHUPOBAHMS
CTATUCTUYECKUX HCHBITAHUIN) MPOMEKYTOK SKCIUTyaTallid M CHCTEMaTU3UPOBaH
JUJISL KOKJIOTO IMaMeTpa U MaTepuaia Tpyo.

JloBepUTENbHBIM UHTEPBAN Ui MOKAa3aTele HaJIEeKHOCTH NMPUHUMAECTCS B

3dBUCUMOCTH OT IIPHUHATOrO IIPCAIIOJIOKCHHA O 3aKOHC PaCIpCACICHUA
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HCCIIEMYEeMOTO COOBITHS (JaCTOTHI OTKA30B, BPEMEHU MEXKIY OTKa3aMH, CPEIHETO
BPEMEHHU BOCCTAHOBJICHUS) 00beMa HAOJIIOIEHUI Y CTAaHAAPTHOTO OTKJIOHEHUS G C
ypoBHeM 3Haunmoctu o = 0,05.

OO6paboTka HCXOJTHOTO MaTtepuaa HE00X0IUMO BECTH B
MOCIIE0BATEIHHOCTH:

- COCTABJAIOTCA BaApUAIIMOHHBIC PsAJAbI BPECMCHU Hapa6OTOK MCKOY OTKa3aMmu,

Ty, T, ..., Ti u Bpemenn Boccranosnenns t\),¢2 ) yyactkos TpyGonposomos u

B >'B 2 5B

CTPOSITCA TUCTOTPAMMBbI YACTOT MCCIIEyEMbIX CIIyYailHbIX BEJTUYHH;

- 10 KPMTEpHIO COIJlacusi X° IIpOBepseTcsl CTENeHb COrTIacOBAHHOCTH
CTATHCTHYECKHX (IMIMPHUUECKUX) M TEOPETHUECKMX pacrpeneneHuit T wmm t,,
(HapaOOTOK Ha OTKa3 M CPEIHETO BpeMEeHH BoccTaHoBIeHHs) [5, 9, 10]. B kauecTBe
TEOPETUUYECKHUX pacrnpeneneHui PEKOMEHTyeTCsl UCIIOJIb30BaTh
HKCIIOHEHIIMATIBHBIN 3aKOH U paclpeiesieHne DpJlaHra;

- ONpEeNessIIOTCS  YHCIEHHBIE TOKa3aTeld  HaJAeKHOCTH  YJacTKOB
TpyOOIIPOBOIOB B pacIpeelICHUH 0 BEJIMYUHE JUaMeTpa U Matepuana Tpyo.

[IpenBapuTeTbHO HEOOXOAMMO TPOBOAUTH MMPOBEPKY OJHOPOTHOCTH JAHHBIX
0 HapabOTKaXx Ha OTKa3 Yy4acTKOB TpyOorpoBomaoB. I[IpoBepka OAHOPOIHOCTH
BBHITIOJIHAETCST 10 KpuTepuro {, koTopeiii mmeer pacmpenenenue CTbrofeHTa C
K =n -2 crenensmu cBobo/sI [5,8].
Jovniin—2

N \/n—nj—nj(Jnj);

J,, — HauOOJbIlIME OTKJIOHEHUS CPEeIHEN MOATPYIIBI OT 00ILEN CpeaHel

nj

¢ (4.12)

3 X=X

nj

S
N — 00beM BBIOOPKH;
N; — 00BbeM J-i OATPYyIIIBI;
S — cpeaHee KBaJpaTHYecKoe OTKIOHEHUE TAHHBIX B BHIOOPKE.
Jns  npumepa B Tabmuue 10 mnpuBeneHbl pe3yNbTaThl  MPOBEPKHU
OJTHOPOJHOCTH JaHHBIX O HapabOTKax Ha OTKa3 YYacTKOB TpyOONpOBOJOB
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MOCKOBCKOI0O BOJOIIpOBOaA. HpI/I IMOCTPOCHHUHU THUCTOIpaMM — CTATHUCTHYCCKOI'O
aHaJIora INIOTHOCTH PACIIPCACIICHUA Hapa60TKI/I Ha OTKa3 y4aCTKa BOAOBOJA HWJIN

cetu, 3Hauenus f(t,), f(t,).... f(t;) BerUmCIAIOTCA 11O hOpMYIIE:
ft,)=-""1; (4.13)

rjae tj — JmHa I-ro HHTepBaIa.
Yucio pa3duenns K BapralidoHHOTO psijia ONpEeAessIeTCs 10 BRIPAKEHHIO!
K =1+33/gn;
[110THOCTH ~ TEOPETHYECKOTO  pachpesecHuss HapaOOTKHM Ha  OTKa3

BBIYHUCTISICTCS 110 popMysie:

ft)=A-e A ; (4.14)
rae A= 1 ;
To
Ty — cpenHee BpeMs HapaOOTKHU Ha OTKAa3 yyacTKa BOJAOBOJAA WU CETH.
Ta6numa 10 - PesynpTaTsl mpoOBEPKH OJTHOPOJAHOCTH JTAHHBIX O HapaboTKax
Ha OTKa3 Y4YacTKOB CTaJbHBIX TpyOOnpoBOIOB MOCKOBCKOIO BOJIOIPOBOJA,

JI =100 mm

Ho — HYJICBAA IHII0TC3ad. JaHHBIC OJHOPOIHEI.

XapakTepucTuka Hannsie o 7; (roxel, TpyOs! cranshele JI = 100 Mm)
oOBbeKTa 1 2 3 4 5 6 7 8 9
o4 |16 | 13 |046 | 16 | O,7 | 0,86 | 1,15 | 1,15
n=48 03| 15|24 079 3 |09% | 1 15 | 11
x=1,08 03%|16 | 15|07 |16 |06 | 1,2 | 13 | 09

03 109]|11 065 16 |0,77| 0,8 1

03614 |13 08 |12 | 08 |097| 115

n; 3) S) 3) S) S) 3) 5 3) 3

03| 14 |152 068 | 18 | 0,8 | 0,96 | 1,22 | 0,75

=)

520,212, S=0,46
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K=n-2=46 t,(K)=2,0129, & =0,05

BeiBox: t>t,(K), 1,339 < 2,0129. Ho-rumnore3a He OTBEpraeTcsl.

B Tabmume 11 nmpuBeneHbl  pe3yNbTaThl  MPOBEPKH  THUIIOTE3BI O
pacnpeneneHud  HApaOOTKM HA OTKAa3 MO JKCIIOHEHIIMAIHHOMY  3aKOHY.
[IpuBeneHHBIC OIEHKH MMOKA3BIBAIOT, YTO HYJIeBas runote3a Hy He oTBepraercs.

JloBepHTEIIbHBI WHTEpPBal IS OILCHKH CPEAHCH HapaOOTKM Ha OTKa3

y4acTKa BOJOBOJA WU CETH T ONPEACIIAICS IO HCPABCHCTBY:

T, —t-Z (To(T, +t-— (4.15)
n

Jn Jn’
rae t — taOynupoBaHHOe 3HaueHUe kKputTepusi CThIOACHTA, B3ATOrO MPHU YPOBHE
3HauuMocTH o = 0,05 u yncna creneneit ceodoas K =n - 1.
Tabnauma 11 - IIpoBepka rumores3sl 0 3aKOHE pacHpeacIieHUs] HapaOOTKH Ha
OTKa3 y4YacTKOB UYT'YHHBIX TpyOONpoBOAOoB MOCKOBCKOrO BOAOMPOBOJA
J1 =100 mm

Ho — HYJICBasi I'Ii0TC3a: 3aKOH 3KCHOH€HHHEU'IBHBII>1.

XapakTepucTuka I AT Yi P; n-P; |vi-nP| Gi-np)
o0BbeKTa v
TpyObl UyryHHBIC 1 0-2 20 053 | 244 4.4 0,79
J1 =100 mm 2 2-4 8 0,3 13,1 -3,8 1,04
3 4—6 5
13
To=4,66 ron 4 6-8 4
A =021 5 8-10 3 0,17 | 7,82 5,2 3,45
n=43 6 10-12 6
13 Utoro: 5,28
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|
K=1+33lgn=6 n=)y =43
i=1

X6, = 528 X505(2) = 5991, T.e. X2(n) > X¥,60

BeiBoa: Ho-rumnotresa He oTBepraercs.

3ajaya CTAaTUCTUYECKOM OOpabOTKM JAHHBIX O MPOJOJDKUTEIBHOCTU
BOCCTAHOBJIEHMSI ~ YYAaCTKOB  TpyOONpPOBOJOB  3aKJIIOYAETCs B  MPOBEPKE
OJTHOPOJIHOCTH JIaHHBIX, MOCTPOEHUM 3MIMPUYECKOW (PYHKIMH PpacIpeneaeHUs
BPEMEHU BOCCTAHOBJICHHSI (JIMKBHJIALIUKA aBapuu) t,;, almpoKCUMalny NOJTy4eHHOU
(GYHKIIMM TEOPETUUYECKUM 3aKOHOM PacTIpeieNICHUs CITy4YailHbIX BEJTMYNH.

B oOmem Buae MIOTHOCTh pacHpeleleHHs IMOTOKA BOCCTAHOBJIEHUH 110

3aKOHY JpiiaHra 2 MopsiaKa ONUChIBaeTCs 1o hopmylie:
T 27 |,
f(r):4—2-eXp(——j, (4.16)
a QyHKIMA pacnpeiesiCHUs BpEMEHU BOCCTAaHOBJICHUS OLIEHUBAETCS 10 popmyIie:

F(r)= 26 eat, (4.17)

o i
rje t. — cpelHee BpeMsi BOCCTAHOBJIEHUS y4acTKa CETH (Jac).

Jns  sToro pacnpeneneHusl CpeaHee BpeMsi BOCCTAHOBJICHUS HAXOAUTCS B

npeaenax:

t —t- L <to<t +t-2; (4.18)

© An Jn
e t,— cpeaHee BpeMs BOCCTAHOBJIEHHMS, (OLIEHMBANOCH KAK CpEeJHEB3BENICHHAS
BEJINYMHA);
B Tabmuue 12 mpuBeneH NmpuMep MPOBEPKU THUIOTE3bl O PACTIPEICICHUU
BPEMEHHM BOCCTAHOBJICHHS YYaCTKOB BOJOIPOBOAHBIX TPYOOIPOBOAOB MO 3aKOHY

Opnanra — 2-ro nopsaka.
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Tabnuuma 12 — TIlpoBepka THUMOTE3BI O paCHpeleiICeHUH BpPEMEHU
BOCCTAHOBJICHHSI ~ Y4acTKOB  TpyOOmpoBOoAOB  MOCKOBCKOTO  BOJOMPOBOJA
(cranbHBIC TPYOBI)

Hy — runore3a. 3akon Dpianra — 2-ro nopsijaka

ViTepBab1 " A [nP [yi-nA|@-nPP| n-A
(dac.)
0-5 20 0,26 24 4 16 0,6
5-10 42 0,35 34 8 64 1,8
10-15 9 0,25 23
15-20 7 7 49 2,1
16
20-25 7
25-30 4 0,11 10 1 1 0,1
11
30-35 3
35-40 0,05 5 3 9 1,8
40 5
8
Hroro: 96 1 96 6,4
n=96 K=n-1=5-1=4

X505(4) =94 a =005, T.e. X5(K)> X?,5, — TMIIOTE3a HE OTBEPraeTcsl.

t —t-L cte<te+t-= 15—4<t, <15+4: 11<te <19

6 \/ﬁ \/ﬁ!

Onenka mapameTpoB (GYHKIUI pachpelesieHdss YHcia OTKa30B y4acTKOB
TpyOOIIPOBOJIOB TO3BOJISIET HAa MPAKTHKE MPOTHO3MPOBATH YHUCIO OTKA30B U
BEPOSITHOCTh ~UX  BO3HUKHOBeHMs. llpuBengeHHass wmertonuka  00OpabOTKU

CTaTUCTUYCCKHUX JaHHBIX IIO OTKa3aM M BOCCTAaHOBJICHHAM BOI[OHpOBOI[HOﬁ CCTHN
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INOJIOJKCHAa B  OCHOBY aJiropuTMa OLCHKH rokazaresei HaJCXKHOCTHU

TpyOOIIPOBOJOB BOJOIPOBOJHONW M BOJOOTBOASAILEH CETH.

4.4 Tloka3are/id HAJIE:KHOCTH BOJONPOBOIHBIX TPYOONIPOBOI0B.

KonmuecTBeHHO  HANEKHOCTH  YYacCTKOB  TPYOONMPOBOJOB  TOPOJCKOMH
BOJIONIPOBOTHON CETH OIPEACTSETCS BEPOSTHOCTHBIMUA XapaKTEPUCTUKAMH U
MTOKA3aTeIISIMH.

A(t) — MHTEHCUBHOCTH 0TKa30B (1/roa KM.)

t, — cpenHee BpeMs BOCCTaHOBJIEHUS (JTMKBUIAIMU aBapuu ), (4ac)

T, — cpennee BpeMs pabOThl 3jeMeHTa (y4acTka TpyOOIpoBOAa) MEKITY
oTkazamu (HapaboTKa Ha 0TKa3), (Toj)

P(t) - BeposATHOCTH OC30TKa3HOW pabOTHI ydyacTKa  TPyOOINpoBOJa B
WHTEpBaje BpeMeHH L.

Qt) = 1 - P(t) — BepoATHOCTh BO3HUKHOBEHHs OTKa3a ydacTKa
TpyOOTIIPOBO/Ia B MHTEPBAJIEC BpeMEHH 1.

Bce umcnenHble moka3zaTenu HAJIEKHOCTH CBsi3aHbl cO BpemeHem. [l
BEIYHCIICHUS] W CPAaBHCHMS TOKa3aTesied HaAe)KHOCTH HEOOXOAMMO, 4TOOBI OHH
OBLITM MPUBEICHBI K OTHOMY M TOMY K€ MHTEPBAITy BpEMEHHU.

NHTEeHCUBHOCTh OTKa30B YydacTka TpyOompoBoga — A(t) xapakTepusyeT
MJIOTHOCTh BEPOSTHOCTH BO3HUKHOBEHHS OTKa3a B pacCMaTPUBAEMbIi MOMEHT
BpeMeHHU, (TO €CTh PHUCK TOSBIEHUS OTKa3za (aBapuu WIH TOBPEXKICHUSA)
TpyOomnpoBoa). IHTEHCHBHOCTHh OTKa30B YU4aCTKOB TPYOOIIPOBOIOB OMPEACIISCTCS
Mo pe3yjbTaraM cOopa U CTATUCTHYECKON 00pabOTKHU SKCIUTYyaTallMOHHBIX TaHHBIX

00 X OTKa3ax I10 BBIPAKCHUIO!

-2 ()
()= (4.19)

rae: > N — KOJIMYECTBO OTKa30B YyYacTKa TPYOONMPOBOAA OIPEIETCHHOTO

MaTrepualia i JuaMeTpa 3a IepHo]i BpeMeHHU Ha0 Mo 1eHus t,

> L — cymmaprHas [IMHa YydYacTKa TpPyOOIPOBOJA OIPENETCHHOTO

Marcpuajia u JuaMcTpa.
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[Tocne nepuosa BOCCTAaHOBJIEHUS (PEMOHTA) YYACTKa MOXET MPOU30UTH €ro
CHEYIOIINM OTKa3 U T. 1., T. €. OTKa3bl KAXKJAOT0 Y4aCTKa IPOUCXOISIT BO BPEMEHU
COBEpPIIICHHO CIIy4aiiHO, 00pa3ys IMOTOK ClaydyalHbIX coObITHHA. Buja mnortoka
OTKA30B OIPEAEISIET METO/IBI pacueTa NOKa3aTesie HaJIe)KHOCTH.

[ToaTOMY 1J1s1 OLIEHKH MOKa3aTeael HaJeKHOCTH YYaCTKOB TPYOOIPOBOIOB B
npoiiecce 00pabOTKM MCXOIHBIX CTAaTUCTUYECKHUX JAHHBIX MO MX SKCIUTyaTalluu
HEOOXOJMMO HAWTHU ONBITHBIC CTATUCTUYCCKHUE 3aKOHOMEPHOCTH PACIPEICICHUS
paccMaTpUBaeMbIX CIyYalHBIX BEIMYUH U YCTAHOBUTH, KAKOMY M3 TEOPETUUECKUX
3aKOHOB paclpeelieHuss OHM OJIMKEe BCEro COOTBETCTBYIOT. Mcmonb3oBaHue
3aKOHOB PACIpPEIEIICHUsI TMO3BOJISIET IPUMEHSITh W3BECTHBIC AHAJIUTUYECKUE
METO/IbI OTIPE/ICIICHUS ITOKa3aTesiel HaaekHocTu [4,5].

Jlist  TpyOOmpoBOAOB TOPOJCKMX CETel BOJOCHAOXKEHHS B KayecTBE
MaTeMaTUYECKOW MOJIEINIH, OMMCHIBAIOIICH 3aKOH paclpeeseHus MOTOKAa OTKa30B
MX YYaCTKOB M TMO3BOJISIOLIECH HA MPAKTUKE MPOTHO3UPOBATH YUCIO OTKA30B U
BEPOSTHOCTh HX BO3HUKHOBEHHUSI MOXKET OBITh MNPUHIT MPOCTECUIINNA TMOTOK
CIIy4ailHbIX COOBITHH, onuchbiBaeMbIii 3akoHOM [lyaccona.

BeposTHOCTB TOTO, 4TO B TEUEHHWE UHTEPBAJIA BPEMEHHU t MPOU30MIET POBHO
N OTKa30B y4acTKa TPyOOMpOBOa, OIEHUBAETCS U3 BBIPAXKECHUS:

()= — (4.20)
rie A — UHTEHCUBHOCTh OTKa30B y4acTKa TPyOOIMpOBOJa OMpPEAeIEHHON JUTHHBI,
Marepualia U JMaMeTpa B €AMHUILY BPEMEHH.

BepositHOCTH TOTO, 4YTO B MHTEpBaJie BpeMeHu t He OyJeT HU OJHOTO OTKasa
ydyacTka TpyoOompoBoaa jiuHOW L (HamexHOCTH ydacTka TpyOompoBoja)
onpenenseTcs no popmyse:

()=~ . (4.21)

Kax mpaBuno, ¢yHKIUS pacrpesesneHuss BpeMeHHW Oe30TKa3HOM paboThI
Y4acTKOB TPYOOMPOBOJOB BOJOIPOBOIHON CETH TOPOJOB COIJIACYETCS C

HKCIIOHEHIIMAJIBHBIM 3aKOHOM paclpefielieHus U BpeMs 0e30TKa3HOM paboThbl
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ydyacTka TpyOompoBojna (HapaboTka Ha OTKa3) [iauHOM L omuceiBaetcs
CJIEYIOIIUM BBIPAKECHHEM:

0o=f, () =-—. (4.22)

TpyOonpoBoabl  TOPOACKOM  BOAOMPOBOJHOM  CETH  OTHOCATCS K

BOCCTAHABIIMBAEMbIM CHUCTEMaM MacCOBOTO OOCITY>KMBaHUsS, KOTOpPHIE IO Mepe
MOSIBJICHUSI OTKA30B MX AJIEMEHTOB pEMOHTUPYIOTCS. Bo3BpaT BoAOIPOBOAHOM ceTr
B pabOTOCIOCOOHOE COCTOSTHUE MPOMCXOIUT MO BO3ACHCTBHEM MOTOKAa BOCCTAHOB-
JeHui (peMOHTOB) TpyOOHpoBOJOB. Pe3ynbTaThl CTATUCTUUECKUX HUCCIEIOBAHUM
M0 OLIEHKE CPEJHEro BPEMEHHM BOCCTAHOBJICHHUS (JIMKBUIAIMU aBapuu) t, ans
Y4aCTKOB TPYyOOIIPOBOIOB BOJOMPOBOIHON ceTu psiga ropojaoB PD mokazanu, 4to
IPOAOKUTEIBHOCTh BOCCTAHOBJIEHUSI 3THX 3JIEMEHTOB OIMCBHIBAETCS 3aKOHOM
pacnpeeneHus:

()=1- = (4.23)
r7ie M — UHTEHCUBHOCTH BOCCTAHOBJICHUS

m==<, (4.24)

B

t,— cpegHee BpeMsi BOCCTaHOBJICHHUS (PEMOHTA) ydacTKa TpyOorpoBoa.

JlanHast (yHKIMS XapaKTepu3yeT BEPOATHOCTh BOCCTAHOBIICHUS Yy4yacTKa
TpyOOIIpOBOJa B 3aJaHHOE BpeMs, B YaCTHOCTH, B TEPHOJ BPEMEHHU
npenycmoTtpennblii CIT 31.13330.2012 «CHull 2.04.02—84* BopocHaOxeHue.
HapysxHble ceTr U coopyxeHus» [6].

[Ipy HanMUUM TOCTATOYHBIX CTATUCTUYECKUX JaHHBIX O (haKTHUYCCKOM
BPEMEHH BOCCTAHOBJIEHHUS YUaCTKOB TPYOOIIPOBOJOB 3HaUEHHUE i, onpenenseTcs no
bopmyie:

{,= 2= (4.25)
TIe I, — TMPOJOJDKUTEIBHOCTh BOCCTAHOBJICHUS 1-OT0 y4acTKa BOJOIPOBOIHOMN
CEeTH, N — YKCJIO OTKA30B YYaCTKOB TPyOOIPOBOIOB.

OreHKka ¥ KOHTPOJIb TOKa3zaTeJe Haae)KHOCTH TPyOOIpPOBOIOB TMO3BOJISET

¢bukcupoBath (AaKTUYECKUN YpOBEHb HAJCKHOCTH M PHCKAa OT OTKa30B TPYoO,

COOTBETCTBYIOIIHI CYIIECTBYIOIIEMY TEXHUYECKOMY COCTOSIHUIO BOJIOITPOBOIHBIX
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U TpyOONpOBOJIOB, OpraHU3allMd HMX TEXHUYECKOTrOo OOCITYKXUBaHUS W
UHTCHCUBHOCTH OOHOBieHHus. Kpome Toro, aHanm3 ypoBHS HaJIeKHOCTH
TPyOOIIPOBOJIOB PA3IMYHBIX CPOKOB CIIYXOBbI, ITO3BOJISIET ONPEAEIUTh T€ U3 HUX,
KOTOpbIE€ UMEIOT HauOONbIIUN PUCK BO3HUKHOBEHHS aBapUil U AJII KOTOPBIX
HEOOXOJMMO MPOBECTU AHAINU3 NPUYMH BBICOKOM aBapMHHOCTH M B KOHEYHOM
UTOTE NPUHUMATh PELICHUS IO IMOBBILICHUIO UX HaAeKHOCTU. HomeHkiatypa n
OLICHKA MOKa3aTeJell HAaJIeKHOCTH HAMOPHBIX BOJOOTBOIAIIUX TPYOONpPOBOIOB

AHaJIOTHN49Ha BOAOIIPOBOJHBIM.

45 TIloka3zaTtenu  HAJAeKHOCTH  0e3HANOPHBIX  BOJAOOTBOASIIIIMX
TPYOONPOBOIOB

[Tox oTka3zom Oe3HAMOPHBIX BOAOOTBOISIIMX TPYOONPOBOAOB MOHUMAETCS
CUTYallMsl, KOTJIa 10 KaKUM-T100 MpUYrHAM (Harmpumep, B pe3ybTaTe aBapuu UIu
3acopa) MPOIYCKHAsl CIIOCOOHOCTh BOJAOOTBOJSLIEH CETM CTAHOBUTCS MEHBIIE
MOCTYNAIMIKNX B HEe 0O0BEMOB CTOYHBIX BOA. DU3MUecKkn OTKa3 MpOSIBISETCS B
BBUIMBAHUM HEOUYMIIEHHON BOJBI HA IIOBEPXHOCTh WM YEpe3 aBapUIHbBIC
BOJOBBITyCKU. C TOYKM 3peHUS TEOPUU HAACKHOCTH (YHKIIMOHUPOBAHUE
TOPOJICKOM BOJOOTBOJSAIIEN CETHU MPEACTABISACTCS KaK MapKOBCKUU CIy4alHbIN
IIPOLIECC C HENPEPBIBHBIM BPEMEHEM M JIBYMSI COCTOSIHUAMH: 1 — KOTZIa CUCTEMA
paboTaeT HOPMAJIbHO U o — KOTJa HA CETU MPOU3BOJATCA PEMOHTHBIE PaOOTHI.
[lepexon U3 1 B , MPOUCXOAUT MOJ BO3JECHCTBUEM MOTOKA OTKA30B, a 00pATHBIN
Mepexoa U3 o, B 1 — NOJ BO3JACKUCTBUEM MOTOKA BOcCTaHOBIeHUU. [log moTokom
MOHUMAETCSl TOCJIEIOBATEILHOCTh OJHOPOAHBIX COOBITHH, MPOUCXOIANIUX B
POM3BOJIbHBIC MOMEHTHI BpeMeHH [4,7].

Bpewms mexnay n1ByMs MOCIEAyIOIAMHA OTKa3aMH YYaCTKOB BOJOOTBOISALIEH
ceTu U ecTh HempephIBHAS CiIydailHash BETWYMHA, KOTOpask MOXKET OBITh OMUCcaHa
IUIOTHOCTBIO ~ pacrlpeiesieHuss BepodaTHocTed (auddepeHuranbHbIM - 3aKOHOM
pacnpenenenuns) f(t). @ynkmusa f(t), monmyyaemas Ha mpakTUke MyTeM 0OpaOOTKH
JAHHBIX HAONMIOIEHWH O COCTOSHUM Y4YacTKa, IOJIHOCTHIO OIpEeNsieT Bce

napamMeTpbl IIOTOKAa M, B YaCTHOCTH, €I0 Ba)KHeI\/'IH_Iy'IO XapaKTCPHUCTHUKY - HUHTCH-
26



CHUBHOCTB A, KOTOpas B 00IIeM ciiydae 3aBUCHUT OT BpemeHH, T. €. 4 = 1 (t). CBsi3b

mexay f(t) u A (t) onpenensiercs ypaBHeHueM [ 7]:

1) -1, O 1 (4.26)

3uanne ¢ynknum f(t) (6o A (t)) mo3BossIeT BBECTH B PaCCMOTPEHUE KOJIH-

YECTBEHHBIE II0KA3aTENIN HAJACKHOCTH, KOTOPBIE ITOAPA3AEIIAIOTCA Ha BPEMEHHBIE U
yucioBble. B KkauecTBe BpPEMEHHOro IOKa3aTelld HCHOJb3yeTcsd (QYyHKUUS Ha-

nesxxroctH P(t), onpesenseMast BRIpaKeHUEM:

=" () ., (4.27)
d YUCJIOBOI'O — MAaTEMATHUYCCKOC O KUIAHUC 0 cnyqaﬁﬂoﬁ BCJINYUNHBI t:
o=fy () =1, () . (4.28)

du3nYecKuil CMBICH 3THUX TOKa3aTeJed COCTOUT B CIEAYIOLIEM: (YHKIUS
HA/Ie)KHOCTH YHCJIEHHO paBHA BEPOSITHOCTH 0€30TKa3HOM pabOThl BOAOOTBOISALINX
TpyOONIPOBOJOB B (UKCUPOBAHHBII MOMEHT BpeMeHH [, OTCUMTHIBAEMBI OT
OpPEIIECTBYIOIET0 OTKa3a, a g — CpeaHee BpeMs paboThl MeXay IBYMs
MOCTEAYIONUMH OTKa3aMHU. Y CTAHOBJICHO, YTO [JIsi HMH)KCHEPHBIX pPacyeTOB
HAJIe)KHOCTHU CJIOKHBIX, MHOIOKOMIIOHEHTHBIX CHCTEM Yallleé BCEro aJeKBaTHOU
OKa3bIBaeTCs MOJENb MPOCTEeHIero (Miad CTalMOHAPHOTO IyaCCOHOBCKOIO)
TIOTOKA OTKa30B, /i koToporo ¢pyukuus f(t) umeer Bua:
()= o7 °;(20) (4.29)
Ile o — WHTCHCHBHOCTh TOTOKA, SBJISAIOMIASICS IS 3TOTO CIIy4as BEIWYMHON
MOCTOSIHHOM U CBSI3aHHAsl CO CPeAHHMM BpeMeHeM 0e30TKa3HOW padoThl COOTHO-
HICHUEM:
o=1/ ¢ (4.30)
MeToauka pekoMeHAyeT B KadecTBE MaTeMAaTHMYECKOTO OMHCAHMUS TOTOKa
OTKa30B TPyOOMNPOBOIOB BOJOOTBOISAIICH CETH MPUHUMATh ITyaCCOHOBCKUH MOTOK.
Bo3sBpar cetn B paboTOCOCOOHOE COCTOSIHUE (B TEPMUHAX TEOPUU HAJEKHOCTH)
OPOUCXOAUT TIOJ  BO3JEHCTBUEM IOTOKA BOCCTAHOBJICHHMH. ApPTryMEHTHI,
aHAJIOTUYHBIE TIPUBEICHHBIM BBIIIE, JAIOT OCHOBAaHUE MPEAINojaraTh, 4TO MOTOK

BOCCTAHOBJICHUH CHUCTEMBI TaK¥XKe IIPOCTEUILLINH, XapaKTepru3yeMbIi
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HHTCHCUBHOCTBIO (. MHTEeHCMBHOCTh MNOTOKA BOCCTAaHOBJICHUI o €CTb BCJIIMYMHA,

oOpaTHas cpeJHeMY BPEMEHHU OJHOTO PEMOHTa CHCTEMBI MO JIMKBUAAIIMHU OTKa3a

DKCIepUMEHTAIBHOE OTpe/Ie/IieHHe 3HAUYCHU o U o CBOJUTCS K HAXOXKJIe-
HUIO T10 U3BECTHBIM METOAMKaM [4, 5] BenmuuuH g ¥ myTeM oO0paOOTKH JaHHBIX

HAOJFOICHUN COCTOSIHUSI BOJOOTBOASIIMX TPYyOOIPOBOIOB 3a JIUTEIHLHOE BPEMHI.

[Tpu M3BECTHBIX 3HAYCHUSAX o U o (DUHAIBHAS BEPOATHOCTh (HYHKIIMOHUPOBAHUS
BOJIOOTBOJISIIICH CETH B O€3aBApUHOM pPEKUME:

(1)= of/( o+ o) (4.31)

OmpenenenrieM ( 1) 3aBepHIaeTcs MEPBBIA Tall MCCIEAOBAHMS HAIEKHO-

CTU BOJIOOTBOJSIIEH ceTH — ee aHanu3. Cieayromuii mar COCTOUT B pa3padoTke

MEPOTIPUATUNA 10 TOBBIIICHUIO HAJIEKHOCTH, HMX OIEHKE C TOYKH 3PEHUS

PKOHOMHYECKON J(PPEKTUBHOCTH M OCYIICCTBICHHUE OTHUX MEPONPHUATHH Ha

KOHKPETHOM O0OBEKTE.
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5 OHEHKA U PAH/ KUPOBAHUE ®AKTOPOB, BJIUAIOIINX HA
HAJIE/KKHOCTbD BOJOITPOBOJHBIX n BOJOOTBOJAIIIUX
TPYBOITPOBO/10OB

5.1 BogonpoBoaHbie TPYOOINIPOBOIBI

Jliist onpenienieHus MOTeHIMAIbHO OMACHBIX C TOUYKHU 3PEHUS UX HAJEKHOCTH
U TEXHUYECKOTO COCTOSIHUS  Y4YacTKOB  TPyOONpPOBOJOB  PEKOMEHJYETCS
UCIIOJIb30BaTh TMOJYYEHHYI0 Ha NpPaKTUKE M JOMOJHEHHYIO TEOpPETUUYECKUMHU
BBIKJIAJIKAMA 1O  pEeUTHHraM Wik OaliaM  3HAaYUMOCTH  CIEAYIONIYIO
MOCEA0BATEIbHOCTh PAHKUPOBAHUS JECTAOWIM3UPYIONIUX HAACKHOCTh TPyO
(bakTopoB:

- Marepual TpyoO u ero kadecTtBo (5—100 Gamnos);

- HUTMYHE W Ka4eCTBO M30JSAIIMOHHOTO MOKphITHs (4—100 6amioB);

- OTCYTCTBHE 3aIIUTHI OT IEKTPOKOPPO3UH (B T. Y. HATMYUE OIIYKIIAIOIIUX TOKOB U

KOPPO3HOHHOW aKTUBHOCTH IpyHTa, 2—100 OannoB);

- Bo3pacT TpyoonpoBoaoB (4—100 GamioB);

- nuameTp Tpyosl (1-100 6anioB);

- HAUIMYKE U TIIyOWHA 3ajieraHusl oj3eMHbIX BoJl (8—100 6aoB);

- TUIpABIUYECKHUE TTOKa3aTeny (BeTUYMHA U TUHAMHKA U3MEHEHHUs HaropoB
B CE€TH, CKopocTei Teuenus, 2—100 6amios);

- ”HTEHCUBHOCTH TPAHCIIOPTHBIX M MACCAXKUPONOTOKOB (5—100 6amioB);

- ryouHa 3aneranus Tpyo (4—100 6amios);

-4YUCJIO YK€ MpoIIeqUX aBapuil (moBpexaeHui) Ha ywactke (2—100
OaJsoB);

- TUII TpyHTa (TpyHTOBBIE yciaoBus, S—100 6annoB);

- KAYECTBEHHBIE XapaKTEPUCTUKH TpaHCTIopTupyeMoit Bosbl (3—100 6anoB).

KonmnuecTBeHHast OIEHKAa O3JEMEHTOB COCTOSIHHSI KaXaoro (akTtopa
MpeAcCTaBieHa B IMACHOPTe PAHXKUPOBAHMS I BOJOIMPOBOJHBIX CETEH B BHUJIE

OayoB 3HaunMocTH (Tabnumna 5.1).
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Tabnuna 5.1 — Ilacnopt pamxkupoBaHus 1Mo 0ajuIbHON CHCTEME Y4YacTKOB

BOJOIPOBOHOM CETH

Buemnue q)aKTOpBI N JICMCHTbBI UX COCTOAHUA

bannel 3HaunMocTH

MatepuaJj TpyO M ero Ka4ecTBo

- TpyOBI U3 acOecToleMeHTa 100
- YyTYHHBIE 20
- CTaJIbHbIC 18
-[IBX 15
-119 7
- BUIIIl 6
- )K€JI€300€TOHHbIE 5
Hagnune 1 kauecTBO H30ILMOHHOIO
MOKPBITHUS
Hanuurie BHEMIHETO MOKPBITUS
1) yIOBIETBOPUTEILHOE COCTOSIHUE BHEIITHETO
55
MOKPBITHS
2) HEYJOBIICTBOPUTEIBHOE COCTOSTHIE BHEIITHETO
100
MTOKPBITHS;
Hanuumne BHYTpEeHHEr0 NOKPHITHS
3) YIOOBICTBOPUTEIBHOEC COCTOSHHE BHYTPEHHETO 55
TTOKPBITHS
4) HEeYIOBJIETBOPUTEIEHOE COCTOSIHUE BHYTPEHHETO
100
MTOKPBITHS;
[Ipu opHoBpeMeHHOM Hamuuuu  BHemHero U |Ecnu (1) u (3) npussts 3
BHYTPEHHETO NTOKPBITHI: Ecmu (1) 1 (4) npanATs 55
Ecnu (2) u (3) npunsars 55

Ecnu (2) u (4) npunsts 100

OTcyTcTBHE 3a1UTHI OT 3JIEKTPOKOPPO3UH

- orcyrctBue CK3

100

- Haymune CK3 u HeadextrBHas ee pabota

30

51




- Hanmnuue CK3 u s pexTuBHas ee paboTta 2
Bo3pact Tpy0onpoBo1oB (rojx yKJIAAKH)

- YyT'yHHBIE TPYOBI (TOABI):

1-4 15
5-10 10
11-15 4
16-20 30
21-25 45
26-30 60
31-35 70
36-40 85
41 u Gosnee 100
- CTaJIbHbIE TPYOBI:

1-4 20
5-10 10
11-15 4
16-20 35
21-25 45
26-30 65
31-35 75
36-40 90
41 u 6onee 100

JAuamMeTp TPpyOONpoOBOaa, MM

Cranps Uyryn BULII

100 100 100 100
200 929 40 20
300 22 23 10
400 17 18 9
500 11 12 8
600 9 10 5
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700 7 8 4
800 5 6 3
900 2 3 1
1000 u 6omee 1 1 1
Hannumne u riryOuHa 3a/1eraHus MOA3eMHbIX BOJ
-ipy  HAmope BOAbl CBbIIE 4 M U HaJIUYUU

100
MHUHEPAITU30BAHHBIX BOJI
- TO K€ MIPU HAJIMYUU C1a0OMUHEpaTU30BaHHBIX BONT |75
- TO K€ IPU HAJIUYHMU IPECHBIX BOJ 50
-Ipy  Hamope BOoAbl OT 3 M0 4 M W HaIUYUU 05
MUHEPAIU30BAHHBIX BOJI
- TO K€ MIPU HAJIMYMU c1aOOMUHEpaIn30BaHHBIX BOL |70
- TO € MPU HAJTUYHUH TMPECHBIX BOJ 45
-IpM  Hamope BOALI OT 2 A0 3 M U HaJIU4YUHU 9
MUHEPAITU30BAHHBIX BOJI
- TO K€ MIPU HAJIMYUU C1a0OMUHEPaTN30BaHHBIX BOJT (65
- TO € MPU HAJTUYHUH TMPECHBIX BOJ 40
-ipu  Hamope BoAbl OT 1 M0 2 M U HaIU4yuu g5
MHHEPAIIM30BAHHBIX BOJ
- TO K€ MIPU HAJIMYMU c1aOOMUHEpaIn30BaHHBIX BOJL (60
- TO € IPU HAJTUYHH IPECHBIX BOJ 35
-ipy  Harmope Boabl MeHee 1 M U Hamu4yuu 80
MHHEPAIIM30BAHHBIX BOJ
- TO K€ TIPU HAJIMYMU CI1aOOMUHEpaTN30BaHHBIX BONT (55
- TO € MPYU HAJTUYUU IPECHBIX BOJ 30
OTcyTCTBHE MOA3EMHBIX BO/T 7
OTcyTCcTBHE CBEJACHUI 0 NMOA3eMHBIX BOAAX 54

anpaB.ﬂnquKne MnmoxKka3sartejim

a) [Ipu BenmnunHaX JaBJIEHUN BOJIBI:
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1o 20 M BOJI. CT. 2
oT 21 no 30 m BoA. CT. 40
ot 31 1o 40 m BoSI. CT. 60
Bbonee 40 M BOA. CT. 100
0) Ilpu HanUUMKU CBEACHUM O CKOPOCTAX TCUCHHUS,
JIaBJICHUI BOJIbI, @ TAKXKE C YUETOM JIUIMH YYaCTKOB
TpyOOnIpoBOoJa M JHaMeTpoB (BHHUMaHHE: TMpHU

napiennn Oonee 40 M pacuer BeIETCS TOIBKO IO

IYHKTY A).

NHTEeHCUBHOCTH TPAHCTIOPTHBIX U

MaccakKUuPoONOTOKOB
Bricokas:
- C pACHOJIOKEHHEM Yy4YacTKa O KPOMKH JTIOPOKHOTO 100
moJioTHa 110 20 M
- 10 e oT 20 1o 50 m 80
- 1O e oT 50 1o 20 m 60
Cpennss:
- C PAacIOJOXKEHUEM Y4YacTKa /10 KPOMKH JOPOKHOTO

50
noaoTHa 10 10m
-Toke oT 10 1o20m 40
- 10 e oT 20 1o 50 m 30
Hwuskas:
- Ha IIPOE3XKEN 4aCTH 10
- Ha rasoHe 5
I'nyOuna 3ajeranus
MeHee 2 M 100
oT 2 104 M 52
oonee 4 M 4

Yucao yxe mpoumexmux aBapuid (MOBpexKIeHHI)

HA YYACTKe

Hasnauaercs

tabiune 5.2

COIJ1aCHO
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I'pynTOBBIC YC/I0BUSA
(otrenka 1mo 4 ypoHsiM — O, 9 IBGL BHIOOpOM

MAaKCHUMAJIBHOI'O 3HAYCHU M3 HI/IX)

a) mpeoOIaIaroNTuid TUIT TPYHTA:

- CYINIMHOK 5

- CYXOH IECOK 20

- CyXOM IbUIEBUIHBIN TPYHT 35

- CyXOW TMBUICBUAHBIA TPYHT C DIMHUCTBIMU|S0

BKJIIOYEHUSMU

- BIIAJKHBIN IECOK 65

- BJIIAJKHBIN MBIJIEBUIHBIA TPYHT 80

- BJIQXHBIM NBUIEBUAHBIA TPYHT C DIAHUCTHIMU |90

BKJIIOYEHUSAMU

-TJIMHA 100

0) cTerneHb KOPPO3UMOHHOTO COCTOsIHUA rpyHTa (duepes|Hasnauaercs COTIIACHO
VIAEIBHOE ANEKTPUUYECKOE COMTPOTUBIICHUE) Tabnuie 5.3

B) CTENEHb KOPPO3HMOHHOTO COCTOAHMS TpyHTa (1o|HaszHauaercs COIIIACHO
MJIOTHOCTH TOJIIPU3AIMOHHOTO TOKA) Tabnuie 5.4

I) CTENEHb KOPPO3HMOHHOIO COCTOSIHMSI TpyHTa (IO

noTepu Macca oopasia)

HasnauaeTcs comiacHo

tabmune 5.5

KauyecTBeHHBIE XapaKTePUCTUKH

TPAHCHOPTUPYEMOH BO/bI

IIpome:xyTOUHBIE OAIIBI

a) pH 6onee 7,2 25
pH 7,2 n menee 1
0) KoHIIeHTpalus xesesa o6osee 0,2 mr/n 20
KOHIIeHTparus xene3a 0,2 Mr/in u MeHee 1
B) KOHIICHTpaIllUsl PAaCTBOPEHHOTO Kuciopoaa 6osee |20
10 mr/n

KOHIICHTpAIUsl pacTBOPEHHOTro Kucjopoaa 10 mr/m u|0

MCHEC
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I') KOHILIEHTpalusl OCTaTOYHOro xjopa 6osuee 0,3 mr/n (20

KOHIIEHTpaIus ocratogHoro xjopa 0,3 mr/m u menee |0

1) KOHLIEHTpaIHs XJIOpuaoB 6osee 30 mr/i 5

KOHLIEHTpaIus xJiopuaoB 30 Mr/a u MmeHee 0

€) KOHIICHTpanus cynbdaToB 6omee 50 mr/n 5

KOHIIEHTparus cyiabpaToB 50 Mr/in u MeHee 0

). KOHIIEHTpalus kapooHaToB 6onee 30 mr/n 5

KOHIIeHTpaIus kapooHatos 30 MI/i1 u MeHee 0

CymMapHblii  pEeUTHMHI 1O  KAa4eCTBEHHBIM CymMma 3HaveHui

MOKA3aTEeIIsIM: croJioua 3

Tabnuma 5.2 — PeillTuHroBBIC 3HAYCHHUS MO NPU3HAKAM aBapUUHON

CUTYaIlNH

KocBeHHBIN NpU3HAK aBaApUWHOW CUTyaluu PeliTuHroBsle 3HaYeHUs, O
bes yuera|C Y4ETOM
CBEJICHUH O00|CBeIeHuH 00
yTeuKax yTeuKax

BriOuBanue (M371MB) BOABI U3 3€MIIM, U3 TOJ

. 100 100

ac¢anbTa, Ha Ta30He, Y OOPAIOPHBIX KAMHEH U B

3aroryieHre BOJOM MOJBaJIOB 50 45

[Toctynienue BoAbl B KaHAJ TEIJIOBOM CETH 45 40

[loaTonneHue BOJAOM KOJONALIEB MW KaHAOB|15 10

3aTomieHrE BOJIOM KOJUIEKTOPOB 10 8

Hanuuue Boamt B mommonbe  LITII  wu|10 8

3aTomieHue  BOJOM  pPACKONKH, KOTJIOBaHA,|9 7

3aroryieHue BoJoM Tesie(pOHHBIX Kabeei 9 7

CHmwxkeHue TaBJICHUS BOJIBI nepen|7 6

3anoJIHEHUE BOJIOM CMOTPOBBIX KOJIOALIEB 5 4

[TocTyruieHue BOABI B MEMIEXOAHBIE IEPEXOABI |2 2
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Tabnuna 5.3 — Koppo3noHHass akTUBHOCTb TPYHTOB IO OTHOILIEHUIO K

yrHGpOI[HCTOﬁ CTaiIu B 3daBUCUMOCTH OT HX YACJIBbHOI'O JJICKTPUICCKOIO

COIIPOTUBIICHUS
VYhenbHOE DIIEKTPUUYECKOE COMPOTUBICHUE TpyHTA, OM.M
Csbire 50 Ot 20 1o 50 |Cspime 20 o 5
Ilokazarenn
Becbpma
KOPPO3MOHHOM Huskas Cpennsisa Bricokas
BBICOKAs
aKTUBHOCTH
PenituaroBsoe
5 40 70 100
3HAYECHHE

Tabnuma 5.4 — Koppo3uoHHas akTUBHOCTh (PYHTOB MO OTHOIICHHUIO K

YFHGPO,Z[I/ICTOP'I CTaJId B 3aBUCHUMOCTH OT INIOTHOCTH ITOJLAPHU3YIOIICI'O TOKA

2
Cpenssis INIOTHOCTD MOJISIPU3YIONIETo TOKa, MA/CM

Ot 0,05 Or 0,3
10 0,05 T 0151021003 |77 77 ™| Cabime 0.4
0,2 0,4
[Toka3zareinb
Becbma
KopposuonHoii  |HU3Kas Cpenusas  |IloBbiieHHas |Boicokas
BBICOKas
AKTUBHOCTH
Pei
EUTHUHTOBOE 5 25 50 75 100
3HAUYCHUE

Tabnuua 5.5 — Koppo3noHHass aKTUBHOCTh T'PYHTOB IO OTHOILIEHHUIO K

yr)’[@pOI[HCTOfI CTaJIn B 3aBUCUMOCTH OT BCIIMYMHBI IIOTCPHU MACCHI o6pa3ua

[Totepst maccol oOpasia, T
o 1 Ot 1 no?2 OT 2103 |Ot3 no4| Csreiue 4
IToka3zareins
Becpma
KOPPO3UOHHOM Huskas |Cpennsis IloBbiieHHas |Bricokas
BBICOKAs
AKTUBHOCTHU
Pentunrosoe
5 25 50 75 100
3HAUYCHUE
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5.2 HanopHble BOA0OTBOASAIIIME TPYOOPOBOABI

Huxe mpencraBieHa pekoMeHIyeMas MOCIEN0BATEIbHOCTh PaHKUPOBAHUS
NeCTaOMIIM3UPYIONTUX HAJACKHOCTh TPYO (HhaKTOPOB:

- Mmatepuan Tpyo (4—100 6amon),

- rox, ykiaaku (3—100 6amioB),

- HUIMYHE U Ka4€CTBO M3OJISIIMOHHOTO OKPBITHS (3—100 6aios),

- ntuameTp Tpyobomnpososa (1-100 6annos).

- HUIMYKE U TIIyOMHA 3ajieranus noja3eMHbIX Boj (7—100 6amioB),

- HIHTEHCUBHOCTb TPAHCIIOPTHBIX NOTOKOB (5—100 6amioBs),

- rpyHTOBBIE ycioBus (5—100 6amnoB),

- mryOuHa 3aneranus (4—100 6aos),

- OTCYTCTBHE 3alUTHI OT 3eKTpokoppo3uu (2—100 6amios),

- YUCJIO paHee Mpou3onienux aBapuii (mospexaenuit, 2—100 6amios),

- rupaBnnyeckue nokaszarenu (2—100 6amnos),

KonmdecTBeHHass OllEHKAa JJIIEMEHTOB COCTOSHHS Kaxaoro (akropa
Mpe/CTaBlicHa B MAacHOpTe paHXUPOBAHUSA JUISI HAMOPHBIX BOJOOTBOISIIMX
TpyOONnpoOBONIOB, (Tabmauua 5.6).

Tabnuma 5.6 — [lacnopt pamxupoBanus 1o 0aJUTHHON CUCTEME

Brenmaue hakTopsl ¥ 37IEMEHTHI UX COCTOSIHUS bannel 3HaUnMOCTH

Hanuune n FJ'IV6I/IHEI 3AJICTraHuA IMMOA3CMHBIX BOJ

- MIpU Harope BOJABI CBbIIE 4 M W HAIUYUU 100

MHUHCPAJIN30BAHHBIX BO

- TO xKe npu HaJIu4uu 75

Cl1a0OMUHEPAITM30BAHHBIX BOJ]

- TO %€ MPU HAJUYUU IPECHBIX BOJI 50

- TIpYM Hamope BOJBI OT 3 710 4 M W HaJIWYUH

MUHEpaIN30BaHHBIX BOJ 95

- TO xKe pu HaJn4Iuu 70

CJ'Ia6OMI/IHepaJ'H/ISOBaHHBIX BOJ
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- TO K€ IIPpU HAJIMYHH ITPECHBIX BOJ

45

- IpYX HAmope BOJBI OT 2 10 3 M U HallM4UH

MUHEPAJIN30BaHHBIX BOJI 90
- TO xKe pu HaJTUIUHU 65
C1a0OMUHEPAITM30BAHHBIX BOJ]
- TO K€ MPY HAJIMYHUH MMPECHBIX BOJT 40
- MPU HAIope BOJbI OT 1 70 2 M W HAIUYUHU
MUHEPATN30BAaHHBIX BO/T 85
- TO xKe npu HaJIMYUA 60
C1a00OMUHEPAITU30BAaHHBIX BOJI
- TO %€ MPU HAJUYUU IPECHBIX BOJI 35
- TpU HAmope BOABI MEHee | M W HaIWYAA
MUHEPAJIN30BAHHBIX BOJ 80
- TO xKe npu HaJIu4uu 55
C1a0OMUHEPAITM30BAHHBIX BOJ]
- TO %€ MPU HAJTMYUU IPECHBIX BOJI 30
OTcyTCTBHE MOJI3EMHBIX BOJI 7
OtcyTcTBHE CBEIEHUM O MTOA3EMHBIX BOJIAX 54

MHTEHCUBHOCTh TPAHCIIOPTHAIX U MACCAXKMPONOTOKOB

Bricokas:

- C paCIIOJIOKCHHUCM YyUJaCTKa 10 KPOMKH

JIOPO>KHOTO MOJIOTHA /10 20 M 100
- 70 e oT 20 10 50 M 80
- T0 e oT 50 10 20 M 60
Cpennsisi:

- C PACIIOIOKCHUEM y9acTKa 10 KPOMKH

JIOPOKHOTO 1MojioTHA 10 10 M 50
- 10 ke oT 10 1o 20 m 40
- 70 e oT 20 10 50 M 30
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Hwuskas:

- Ha MPOEe3XkKei yacTu 10

- Ha Ta30HE 3)

['pyHTOBBIC YCIIOBUSI

(otreHka o 4 ypoBHSM — @, 0, 8 U 2 C BEIOOPOM

MaKCHUMAJIbHOI'O 3HAYCHUA U3 HI/IX)

a) mpeoOIaaaroIui TUII TPYHTA:

- CYIJIMHOK 5
- CYXOH IeCOK 20
- CyXOH IIBUIEBUHBIN TPYHT 35

- CyXOU MbUIEBUIHBIA TPYHT C

TJIMHACTHIMA BKTFOYCHUSMU 50
- BJI&YKHBIN TIECOK 65
- BJIQXXHBIN MbUICBUAHBIA TPYHT 80

- BJIQXKHBIW [BUIEBUIHBIA TPYHT C

[JIMHUCTBHIMUA BKJIIOUYEHUSIMU 90

- TJINHA 100

I'nmyOuHa 3aeranus

MeHee 2 M 100
oT2 104 M 52
oonee 4 M 4
Matepuan TpyO YcpenneHnbie 0ambl

HC3aBHUCHUMO OT

Marepuaia Tpyo

Vknanka go 1946 10
¢ 1946 no 1955 25
¢ 1956 mo 1965 4
¢ 1966 o 1975 100
¢ 1976 no 1985 75
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C 1986 o 2000 u ganee 50
Cpok 3Kcryaraiuu, rojibl

0-2 3
25-4 5
5-9 10
10-14 20
15-19 30
20-24 40
25-29 50
30-34 60
35-39 70

40 — 44 80

45 - 49 90

50 et u Gonee 100

Hanuume u Ka4yecTBO U30JISAIUOHHOIO NOKPHITHUS

Hanuune BHEHIHETO IOKPBITHUA

1. yIOBIETBOPUTEIBHOE COCTOSIHUE 55

BHCHIHCTO ITOKPBITHUA

2. HEYOBJIECTBOPUTEIHLHOE COCTOSIHUE 100

BHCIIHCTO IMOKPBITHAA,

Hannune BHyTpEeHHEro NOKPBITHS

3. YIOBJIETBOPUTEIBHOE COCTOSTHUE 55

BHYTPEHHETO MOKPBITHS

4. HEYIOBJIETBOPUTEILHOE COCTOSTHUE 100

BHYTPEHHETO OKPBITHS

[Ipy OAHOBPEMEHHOM HAIMYUHU

BHCHIHCTO U BHYTPCHHCTO HOKpBITHﬁI

ectu (1) u (3) 3

ecu (1) u (4) 55
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ecu (2) u (3)

55

ecu (2) u (4) 100
OTCyTCTBHE 3aIIUTHI OT JIEKTPOKOPPO3UHU
- orcyrctBue CK3 100
- paimmune CK3 u HespdexTuBHas ee ol
pabota
- Hannuue CK3 u s pexTuBHas ee padorta 2

Yucio yke IpouIeainx apapui (MOBPEKICHNN ) HA VUACTKE

JUISL CTJIBHBIX TPYO:

- IPY OTCYTCTBUHU MOBPEKICHUIMA 2
- TIPH pa3pbIBE CTATHHOTO IIBA 60
- Ip¥ OOHAPYKEHUHU CBUIIICH 100
- IPU U3HOCE JIOTKOBOM 4acTH 40
JUTSl YyTYHHBIX TPYyO:
- IPY OTCYTCTBHH ITOBPEKICHUI 2
- IpU pacueKkaHke pacTpyoda 100
- Ipu (HU3UIECKOM H3HOCE 40
JUISL KEJI€300€TOHHBIX TPYO:
- IPY OTCYTCTBHH ITOBPEKICHUI 2
- IpU pacueKkaHke pacTpyoda 100
- TIPY YaCTUYHOM pa3pylIeHUU 30
TPYOBI
['mapaBaryecKre NoKa3aTelu
- npu nasieHuu 10 10 m Boz. CT. 2
- ipu aasyieHuu ot 10 g0 20 M B. CT. 40
- ipu gasieHuu ot 21 10 30 M B. CT. 60
- ipu gaBiaeHuu 6omee 30 M B. CT. 100
Juametp TpyOonpoBosa
o 250 mm 100

41




ot 300 o 600 MM 50

ot 700 mo 900 30

1000 MM u GoJtee 1

PeiiTuHroBass 3HA4YMMOCTh Yy4YacTKa ONpENEseTcs CyMMO#Ml  Oalos,
MOJTy4aeMOW OT CIIOKEHUSI 3HAYEHUW MpaBoro croiodia. [loTeHnmanbHO onacHbIM
CUMTAETCSI y4acTOK TPyOOIMpoBOJa ¢ MaKCUMAJIbHBIM PEHTHHTOBBIM 3HAUCHHEM,

T.€. MAKCUMAJIbHBIM YHCJIOM OaljI0OB 3HAYMMOCTH.

5.3 be3nanopHbie BOJ0OTBO/sIIIIME TPYOONIPOBOBI

be3namopHasi BOIOOTBOASIIASA CETh IKCILTyaTUPYETCsl PH BO3ACHCTBHM HA
HEE MHOXKECTBAa BHEIIHMX HEOJArompuATHbIX  (DAKTOPOB, MOJABISIOIIEE
OOJBIIMHCTBO KOTOPBIX HOCHUT CIy4YaWHBIM M MPAKTUYECKH HEKOHTPOIUPYEMBIi
XapakTep.

K ocHOBHbIM  (hakTOpaM, ACCTAOMIM3HUPYIOIIUM  HAJEKHOCTh U
AKOJIOTUYECKYI0 0€30IMacHOCTh TPYOONPOBOJAOB OE3HAMOPHBIX BOJOOTBOSIINX
ceTell, OTHECEHBbI: (PU3NYECKUIA U3HOC, BO3pPACT TPyOOIPOBOAOB, TUAPABIMYECKHUE
napamMeTpbl TEUYEeHUsS] CTOYHBIX BOJI, HAJIMYME TOJ3EMHBIX BOJ, arpeCCUBHBIX
TPYHTOB, TPOPACTaHWE KOPHEBBIX CHCTEM JCPEBhEB W KYCTAPHUKOB BHYTPb
TpyOomnpoBoa (1Mo mpuurHe 00pa30BaHMsI MHOTOUMCIEHHBIX OTKPBITHIX TPEIIHH),
ne(deKThl CTHIKOBBIX COCIUWHEHUH, HapylIeHHWE YKJIOHa B Mpoduiie, CMelleHue B
IUTaHe W T. JA., a TaKkKe KadyecTBO Marepuana TpyO. KommuecTBeHHas olieHka
DIIEMEHTOB  COCTOSIHMSI ~ KaXJIoro (Qaktopa TpeacTaBieHa B MAaclopTe

paHXUPOBaHUA JIJ1s1 O€3HAIOPHBIX BOJOOTBOIALIMX TPYyOONTpoBO0B (Tabmuua 5.7).
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Tabnuuma 5.7 — IlacmopT paHXUpPOBaHUS YYAaCTKOB OE3HANIOPHBIX

BOJIOOTBOSIINX TPYOOIPOBOAOB IO OAIITLHOM CHCTEME

Bueminue ¢akropsl M 3jeMeHTbI MX | baaibl
COCTOSTHUSA (k03¢ PpunueHTHI)

JHAYUMOCTH

Haauuue (oTCyTCTBHE) NOA3EMHBIX BOJ

-TIpU HATOpe BOJIbI CBBIIIE 4 M 3300
-TIpU HAarope BOJBI OT 3 110 4 M 3184
-TIp¥ HAIope BOJIBI OT 2 710 3 M 3063
-IIpU HaIope BoJbl OT 1 10 2 M 2942
-[IpY HAIope BOJbI MeHee 1 M 21782
OTCcyTCTBUE MOJI3EMHBIX BOJI 2601

[ayouna 3ajeranus Tpyo (B 11ana3oHe)

oomnee 4,0 M 2600
40-3,5m 2400
35-3,0m 2250
3,0-2,5m 2140
25-2,0m 2060
2,0—-1,5 M u MeHee 2001

CocTOosIHME T'PYHTOB BOKPYI TPYOOIPOBOIa

- CYXOM Tecok 1801
- CYIJIMHOK 1850
- BJIQXKHBIN MECOK 1900
- TJIMHA 2000

['ox yrinagku

C 1890 o 1910 1601
C 1911 no 1940 1640
C 1941 no 1950 1601
C 1951 no 1955 1700
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C 1956 no 1964

1800

C 1965 no 1970 1700
C 1971 mo 1980 1650
C 1981 no Hacrosiiee Bpemst 1601
Jduamerp
100 - 125 mm 1401
140 - 150 mm 1450
180 - 200 mm 1500
230 - 250 MM 1550
280 - 300 MM 1600
NHTEeHCHBHOCTh TPAHCIOPTHBIX MOTOKOB
Bricokas: 1301
Cpennsis: 1350
Hu3zkas: 1400
Hanuume W  Xxapakrep  BbISIBJEHHBIX
MOBPeKACHUMN U negexToB (mo
pe3yJabTaTam AUATHOCTHKHU U
IKCIJIYATAHMOHHBIM JAHHbIM)
HapyuieHue repMeTH4HOCTH:
- MHOY>KECTBEHHBIC WJIM eIMHUYHBIC 3aKkpbIThic | 1300
TPEIIUHBI
- MHOKCCTBCHHBIC WU €AUHUYHBIC OTKPBITHIC
(CKBO3HBIE MOTIEPEYHBIE, IPOJIOJIbHBIE,
KpPYTOBbI€, BHHTOOOPA3HBIC) TPEIIHMHBI
- 0e3 ’KchuIbTpaIuu 1080
- 0e3 UHpWIbTpaIUN 1040
- ¢ uH(UIBTpaLIUeH 1020
- ¢ akcmIbTpaneit 1001

JledopMmanus Tesa TpyOLI M I3MEHEHME B IJIaHe U npoduie
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- paspyllieHue TpyObl WM MpOCajaKa JIHUIIA,

CBOJIa, CTEHOK 1000
- MecTHas neopmarius 920
- IOBPEXXJICHUS TOPJIOBUHBI TPYO B Kostoaax | 875
- I3MEHEHHUe B mpodure: 855
- ¢ 00pa3oBaHNEM OOPATHOTO YKIIOHA 840
- C YBEJIMUCHHUEM YKJIOHA 815
- IepesioM 801
JdedekThbl BHYTPEHHEH TOBEPXHOCTH
- aOpa3uBHBINA NU3HOC (YACTHUYHBIN) 800
- pa3pylieHue 3aMTHOW 000J0UKH 724
- Koppo3usi (4acTuyHas) 706
- OTOJICHHE apMaTyphl 701
IIpensATCTBUS T€YEHUIO JKWIKOCTH
- mpopactanue KopHedl gepeBbeB  uiu | /00
KYCTapHUKOB
- HaJgu4he YIUIOTHEHHOTO HECMBIBAEMOTO
ocajJka TeCKa, JKHUPOBBIX WKW coyieBbix | 440
HAaHOCOB
- 3aKynopka OJKMBOTO CEYEHHs]  TpyObl
WHOPOHBIMU npeaMeTaMu win | 301
MPUMBIKAIOIIUMA TPYOOIPOBOTAMHU
Hapyuienus B cThIkax
- gedeKkT  3ajeiKd  CThIKa  (YEKaHKH)
KOJIBIIEBOTO MIPOCTPAHCTBA pacTpyda 300
- MPOJI0JIbHOE CMEIICHUE WUJTU CABUT TPYO — 225
- pazpylieHwe TopuoB Tpyo B mpegenax | 150
CTBIKOB
- HapylleHHE CTHIKOBKM MO ropusoHtanu u | 80

45




(W1K) MO BepTUKATIU

- Te(heKT OmopPHOTO KOJIbIIA 1

Matepuan /| AAAMETD vuacTka | [[puaumaercst coriacHo
TPYOONIPOBOA™ tabmurie 5.8

OBILIASI CYMMA BAJIJIOB

Ta6nuua 5.8 — bambHble 3HAYEHUS 3JIEMEHTOB COCTOSIHUS B 3aBUCHUMOCTHU
OT Marepualia U JuaMeTpa TpyO Mpu OLEHKE pabOoThl TPYOONPOBOJHON CHCTEMBI

4epe3 CTCIICHb 3aCOPACMOCTHU

Marepuaj 1 fuamMerp, MM PeiiTuHroBoe 3HaveHmne, 0aj
Kepamuueckue TpyObl
125 700
150 550
200 390
250 330
300 301
AcOecTorieMeHTHBIE TPYOBI
141 700
189 360
200 340
235 315
279 305
291 303
300 301
UyryHHble TPYOBbI
150 700
189 435
200 380
235 340
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250 320
300 301
[TonuaTnieHOBBIE TPYObI
141 700
150 540
160 450
189 350
200 340
225 320
250 305

PeliTuHroBas 3HAUMMOCTH y4acTKa OMPEENIeTCs] CyMMOM 0aslioB, MOJIy4aeMou OT
CJIOKCHMSI 3HAYEHUW MpaBoro crtoiidna tadiuipbl 5.7 IloTeHIMaIbHO OMACHBIM
CUMTAETCSI y4aCTOK TPyOOIpOBOJIa ¢ MAaKCUMAJIbHBIM PEHTHHTOBBIM 3HAYCHUEM,

T. €. MAKCUMAJIbHBIM YHCIIOM OAJIJI0B (KO3(D(PUIIMEHTOB) 3HAYMMOCTH.
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6 METOJUKA BBIBOPA OBBEKTOB PEKOHCTPYKIMU M
MEPEKJAJIKA  TPYBOINPOBOJOB  BOJOCHABXKEHUS W
BOJOOTBEJEHUS

MeTtoauka ocHOBaHa Ha (POPMHUPOBAHUH U UCIIOJIB30BAHUHU PE3YIbTATOB:

- OLEHKM U TPOTHO3a TIOKaszarelied HaJSKHOCTU TPyOONpOBOAOB IO
pe3yabTaTaM CTaTUCTUYECKOW 00pabOTKU HKCITyaTallMOHHBIX JAHHBIX IO OTKa3aM
TpyOONIPOBOIOB;

- aHalmu3a  TEXHUYECKOTO  COCTOSHUSL ~ y4YacTKOB  TPyOOIpPOBOJOB
(TeXHUYECKasi IUarHOCTUKA);

- IaCIIOPTU3ALUU YYaCTKOB TPyOOIPOBOJIOB;

- OJITBHOTO (PEHUTHUHIOBOI0) PAaHXUPOBAHUS YHYACTKOB TPYyOOIPOBOJOB IO
KOMIUIEKCHOMY BO3JCHCTBUIO E€CTAOUIN3UPYIOIIUX HAIEKHOCTh TPyO (akTopoB
U YCIIOBUHM AKCIUTyaTalluu;

- pacuera OCTaTOYHOTro pecypca (sl CTaIbHBIX TPYOOIIPOBOIOB).

ANroput™M METOJUKU BbIOOpa OOBEKTOB BOCCTAHOBIIEHUS TPyOOIPOBOAOB
OCHOBAaH Ha MHOrO()aKTOPHOM aHaJIM3€ M OLEHKE HAJIECKHOCTH M TEXHHYECKOTO
COCTOSIHUSA TPYOONPOBOJOB — MOIIArOBOM IPOIECCe BHIOOpA sl BOCCTAHOBJICHUS
U3 OOJBIIOrO 4YKcia MOTEHUHUAJBbHBIX YYacCTKOB TPYOONpPOBOJIOB HEKOTOPOIO
OTPaHUYEHHOTO KOJIHYECTBA MPUOPUTETHBIX U BKIIIOUALT:

Oran 1. Bei6op moTeHuMaabHbIX 00bEKTOB BOCCTAHOBJICHUS TPYOOIIPOBOIOB
Ha OCHOBE BBIJICJICHUS U KOJIMYECTBEHHON OLIEHKH 0a30BOro (OCHOBHOIO) (akTopa,
KOTOPBIM CIYKUT YPOBEHb HAJIEXKHOCTH TPYOOIPOBOJIOB, ONPEAEISIEMbIN YUCIOM
W UWHTEHCUBHOCTBIO OTKa30B (aBapwii) TpyOONpOBOJOB 32 BBIOPAHHBIN
IPOMEKYTOK BPEMEHH.

Ortan 2. BpiOOp NPHOPHUTETHBIX OOBEKTOB BOCCTAHOBIICHUS U3 YHCIA
MOTCHIIMAIBHBIX HA OCHOBE PAHXUPOBAHMS JCCTAOMIM3UPYIONUX U KOCBEHHBIX
(GakToOpoOB, BIUSAIONIMX HA HAJEKHOCTh Y4aCTKOB TPYOOIPOBOIOB, UX OCTATOUHBIN
pecypc W TEXHHMKO-3KOHOMHUYECKHE TIIOKa3aTeld B peajbHBIX YCIOBUIX

IKCILTyaTal1H.
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OrneHka peaqbHOr0 BO3ACHCTBHS HAa TPYyOONPOBOJ AECTAOUIM3UPYIOLUIUX €T0
HAJC)KHOCTh (DAaKTOPOB M YCJOBHM SKCIUTyaTalldd MPUHUMAETCS HAa OCHOBAHUU
aHaM3a pe3yJIbTaTOB TEXHUYECKON TUArHOCTUKU TPYyO M MPUYMH 0Opa3OBaHUS
nedeKkToB TpyO, 3HAYMUTEIHLHOTO OIbITAa AKCIUTyaTallid W OICGHEHAa C YYETOM
B3aMMHOTO BJMSHUS M COYETAEMOCTH HArpy30K M BO3JACUCTBUN PpPa3IMUYHOTO
POUCXOXKACHUSA (pa3zen 5).

ANroput™M peamu3oBaH B BHAE KOMIBIOTEpHOW mporpamMmbl  «OreHKa
HAJeKHOCTU W  ITUIAHUPOBAHHWE  BOCCTAHOBJICHHS  BOJOIPOBOJHBIX U
BOJIOOTBOISIINX TPYOOTIPOBOIOBY.

[Iporpamma mo3BOJIIET B aBTOMAaTU3MPOBAHHOM pexuMe (GOpMHpPOBATH U
CHHUCKU OOBEKTOB MEPEKJIAZ0K M PEHOBALMU TPYOONPOBOJOB BOJOCHAOKEHUS U
BOJIOOTBE/ICHUS (TMOTEHIIMAIBHBIX M TPHOPUTETHBIX) M OIEHUTH pa3IHYHbIC
BapUaHTbl  CTPATETMM  BOCCTAHOBJEHMS  TPyOONpPOBOJAOB U  IPUHUMATh
00O0CHOBaHHOE PEIIEHUE O:

- IeTIeCO00Pa3HOCTH TajbHENIIEH SKCIUTyaTallud Y4aCTKOB TPYOOIIPOBOJIOB;

- TEXHUYECKUX MEPONPUATUSAX MO BOCCTAHOBJICHHIO HECYIIEW CIIOCOOHOCTU
TpyOONPOBOIOB,;

- CPOKax MOBTOPHOM JTMAarHOCTUKHU TPYyOOIPOBOOB;

- BbIOOpE OOBEKTOB IMEPEKIAJKA M BOCCTAHOBIICHHS TPyOOIPOBOAOB W
COOTBETCTBEHHO OMPEACIUTh O00bEMBbI (TUIaHBI) €XKEroJJHOTO0 BOCCTAHOBJICHUS

TpyOOIIPOBOIOB.

6.1 Meroauka BbIOOPa O00bHEKTOB BOCCTAHOBJIEHHSI BOJONPOBOIHBIX
TPYOONPOBOIOB

JUiss ~ aBTOMAaTU3UPOBAHHOTO  BBIOOpPAa  OOBEKTOB  BOCCTAHOBIJICHHUS
BOJIONIPOBOAHBIX  TPYOOIIPOBOAOB  HUCIOJB3YETCSl  MPOTPAMMHBIA  MOAYJb

«IImaHupoBaHuEe BOCCTAHOBJIEHUS BOJOIMPOBOIHBIX TPYOOIPOBOAOB», PUCYHOK

6.1.
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fJuaenocmuka mpytonpogodos |,D,HEII'HEICTHKH BOAOMNPOEOOHOA CETH

MNokasars I MMORaENMYECEHME NANAMETRE

Basbl daHHbIX mpyBonpocodos

-
-

Mokazatk MacnopTa yacTkae =
OuegHka HademHocmu
lMNokazatk MoepexgeHKA TRYVEONPOEDLE N0 KPHTERHID -

MnanuposaHue eoccmaHoeneHUs codonposodiblx mpyoe

Mokazark MaTeHUMansHEIE 0BLEKTE BOCCTAHOBNEHMA -

Br16op Memo@a peKoHCmpyKuLUL
MNMokazais
CeodHbll nacnopm yuacmka mpyGonposoda
MNMokazais

Bbix0d Uz npoaparims) X<

Pucynok 6.1 — [Iporpammusbiit Monynb «[lnmanupoBanue BOCCTaHOBIICHHUS

BOJIOTIPOBOJIHBIX TPYOOITPOBOIOB

Omnpenenenre MOTEHIMAIBHBIX OOBEKTOB BOCCTAHOBJIEHUS BOAOIPOBOIHBIX
TPyOOIIPOBOJOB OCYILECTBISIETCS. HAa OCHOBE BBIACICHUS W KOJIMYECTBEHHOU
OLIEHKH 0a30BOr0 (OCHOBHOTO) (pakTOpa, KOTOPHIM CIIY>)KMT YPOBEHb HaJICKHOCTH
TpyOONPOBOJIOB M CPABHEHHE €T0 C OPOTOBBIM 3HAYEHHUEM.

[ToHsiTHE «MOPOroBO€ 3HaYeHUE» (WM JUANa3oH 3HAYEHUN) UHTEHCUBHOCTHU
OTKa30B YYacTKOB TpyOOINPOBOJOB TOpPOJICKOM BOJOMPOBOAHON cetu (B
pacnpeesieHuu 10 MaTepraliaM, JuaMeTpaM U Ha3HAYeHHUIO CETH) UCIIOJIb3YETCS B
JaHHOW METOJUKE B TOM CMBICJIE, YTO YYaCTKH TPYOONpPOBOJOB, y KOTOPBIX
WHTEHCUBHOCTh OTKa30B MPEBBIMIAET YCTAHOBJIEHHOE TIOPOTOBOE 3HAYEHUE,
SBJISFOTCSI TOTEHIIMAIbHBIMU KaHIUIaATAMU HA BOCCTAHOBJICHHE.

Jigs  ompeneneHus — MOTEHIMATbHBIX  OOBEKTOB  BOCCTAHOBJICHMS
BOJOIPOBOAHBIX TPyOONpPOBOIOB «METOAUKOW» PEKOMEHIYIOTCS CIEAYIOIue

MIOPOTOBbIE 3HAYCHUS HHTCHCUBHOCTH OTKa30B, TaOwmia 6.1.



Ta6nmuma 6.1 — TloporoBele 3HAUYEHHWS WHTCHCHBHOCTH  OTKa30B

BOJIOTIPOBOJTHBIX TPYOOIIPOBOIOB

CranpHble TpyOBI (AHAMETD) UyryHHble TpyObI (1HamMeTp)

1m0 200 mMm | 250-600 Cablrre 110 200 MM 250-600 Cbl11e
MM 600 MM MM 600 mm

1,2 0,63 0,11 0,82 0,41 0,1

[IpuopurerHbie 0OBEKTHI BOCCTAHOBJICHHUSI TPYOOIIPOBOJIOB OMPEACISIIOTCS B
pe3yJibTaTe OLICHKU U aHanu3a 12 (akTOpoB U OOCTOSTEILCTB, BIMSIOMIMX Ha
HAJISKHOCTh YYaCTKOB TPYOONpPOBOAOB, U OmpeAelieHus KodPQPUIMEHTOB

3HAYMMOCTH Y4acCTKOB — 0aJioB (PUCYHOK 6.2).

.E. NacnopT paH¥HpO6aHHA il
PIBCHY(PBEC) IIHEEHTARHEIA HOMER YJacTER M2M2 konoguee MHeMe K3
| 1101 | 1200545 | 84378 | 0
o4 yEnankM MaTepuan HAuametp
| 1874 | CTank | 250 | 54375 | 0
Yhnuua Jom MnaHwert
IKPACHOI‘IPECHEHC}{AH HAE. |14 | 263
13. FNyBKHa 2ano¥eHnA | 14.TeneguardocTyKa | 15. Ponke wdacka e CH | 1 328
11. TpaHCNOPTHEIE NOTOKK | 12 MNogzemHele BOOLI | 2 261
4. AaenexHuye (Hanog) | 10. NoBpEXARHHAIZER MM | 3 258
5. OHameTh | 6. KAC | 7. TMAPEENMUECKME NapaMETRE | 8. CpyHT | 4 I n
1. MaTepran Tpve | 2. Mi30nALMA | 3. BozpacT TRYG | 4, wk3 d | 210
5 [
" HeT 0aHHE:X 7 IT

O ACAecTOUEMEHT
" Monuatinex

oo
-
-
-

" NBx 9 101
" MeneaofetoH 11 00
€ UyryH
* CTane 11 I g0
BT e 13 | 40
14 I 0
15 I 20
OCTaTOMHEINH pecypc | | Ok | CyMMapHEIA Bann I 21232

Pucynok 6.2 — ITaciopT paHxupoBaHusl y4yacTKa BOJIOIPOBOJHOTO

TpyOompoBoaa
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[TepBoouepeTHBIMU «KaHIUIATAMI) HA BKIIOYEHUE B €KETOTHYIO IPOTrPaAMMY
paboT TO0 BOCCTAHOBJIEHHUIO TPYOONPOBOJOB BOJOMPOBOIHON CETH SIBIISIIOTCS
HauOonee  jaedeKkTHbIe  TPYyOONMpOBOJALI C  HAWMOOJBIIMMH  3HAYCHHUSIMU
ko3 pumreHToB 3HAUMMOCTH (OAIITOB).

6.2 Meroauka BbIOOpa 00BEKTOB BOCCTAHOBJIEHHS] HAMOPHBIX
BOA0OTBOAsIIIMX TPyOomposBoaos (HT)

MeTtoauka BKIIIOYAET CIAEAYIOLIUE ITAIIbI.

Oran 1. OnpeneneHue MNOTEHHUAIBbHBIX OOBEKTOB BOCCTAHOBIICHUS
yuactkoB HT Ha oOcCHOBe BBIIENEHHS W KOJIMYECTBEHHOW OIICHKH 0a30BOro
(ocHOBHOTO) (hakTOpa, KOTOPBIM CIYKUT YPOBEHb HAJACKHOCTH TPyOOIPOBOIOB,
OTIpeIesIEMBbI YUCIIOM U UHTEHCUBHOCTBIO aBapuil Tpyo.

Ortam 2. OnpezeneHne NPUOPUTETHBIX 00BEKTOB BOCCTAHOBIICHUS HA OCHOBE
paHXUPOBAHUS psfa JECTAOMIM3UPYIOMIUX HAJIEKHOCTh TpyO (aKTOpoB U
YCIIOBUM IKCILTyaTallly, BIUSIOMUX HA HAJEKHOCTh YYaCTKOB TPYyOOIIPOBOJIOB B
peaTbHBIX YCIOBUSX IKCILTyaTaIlHH.

Meroavka peain3oBaHa KOMITbIOTEPHOU mporpamMmMoit «O1ieHKa HaJIeKHOCTH
W IUIJAHUPOBAHHWE BOCCTAHOBJICHHWS  BOJIOMPOBOIHBIX W BOJOOTBOJSIINX
TpyOomnpoBosoB». Ha pucynke 6.3 TmpuBeneH MNPOTrpaMMHBIA  MOIYJb

«IlmarupoBaHre BOCCTAHOBJICHUS BOJIOOTBOIAIINX TPYOOIIPOBOIOBY.

@

Eduroe tHhopMauUoHHoe f1ofe
uaaHocmuxa mﬁonoeodoe

HanopHsie mpybonposods!

Macnoptuaaugua KHC

Camomeynsle mpySonpogods!

OuarHocTaka KaHaﬂHSaLMDHHDPI CetH

finaHupogaHlie 80CCMAaHOGICHUA Q[

HanopHbie mpySonpoeods!

MoTeHupaneHee 0DLEKTEI BOCCTAHOENEHMA NpocroTp

Camomeunsie mpySonposods!

MoTeHuMankHeE 06LEekTEl BOCCTAHOENEHUA Mpocwotp

Bri6op memoda soccmaHoeReHus mpys

ONTHMMZALKA BEIBOPE METOAE BOCCTAHOENEHHA Ty

Pucynox 6.3 — Monaynb «IlnanupoBanre BOCCTaHOBIEHUS BOAOOTBOASIIINX

TpyOONPOBOIOBY»
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Jlns peanuzanvii METOAUKH TUIAHUPOBAHUS BOCCTAHOBJIEHUS HAMOPHBIX
BOJIOOTBOAAIIMX TPyOONPOBOIOB HeoOXoamMa HWH()OPMAITMOHHO-TEXHUYECKAs
0aza MO OHSKCIUTyaTallMM HAIOPHOM KaHaJIM3allMkd Topoja, KoTopas JOJDKHA
BKJIIOYATH B DJICKTPOHHOM BUJIE:

- IaHHBIE 110 MHBEHTapU3aluu U nacnoptusanuu HT,

- CTAaTUCTUYECKUM JKCIUTyaTallMOHHBIA  MaTepuajd 10 aBapusiM |
MOBPEXKJCHUSAM HATOPHBIX BOJOOTBOISIIIINX

- TaHHBIE IO TeXHUYeckou nuarHoctuke HT.

AHaJIOTUYHO BOJONPOBOAHBIM TPYOOMpPOBOAAM MNOTEHIHAJbHbIE OOBEKTHI
BOCCTAHOBJICHUSI HAMIOPHBIX BOJOOTBOJISIINX TPYOOIPOBOJIOB ONPEACTSIOTCS MpHU
aktuBanun pexkuMma «lloreHiuanbHble OOBEKTBI BOCCTAHOBJICHHS», IIOCTIE
KOTOpOro (QopMHpyeTcss CIHUCOK YYacTKOB TPYOOINpPOBOJAOB C YKazaHUEM
KOJINYECTBA aBapUil.

Bri6op npuopuTeTHBIX 00BEKTOB BOCCTAHOBJIECHUS M3 YKCIIA IMOTCHIIMATBHBIX

OCYUIECTBJISIETCS ITyTEM 3aIlOJIHEHHMS U1 HUX MACOPTOB PAHXUPOBAHUS (PUCYHOK
6.4).

2 MNaHWpoEaHWe BEOCCTaHOBReHWA TpyBonposo a0E
MacnopT HT:F4-noapobro Alt

LH3IHC KHC M= B-pa|Yuacrok | Nuamerp | yen. | CymHapHLiA Gann
o 1 NyskHKE 1 1 1 200 1980 &9
4 NMioGnuHckan 1 3 1400 1930 565
Si¥anunnErk Aa ] 1 14nn 19R3 492
EI’IECHDDT PAaHMHMPpOEaHHA il
LIaHC EHEC [MTysenmen 1 | Homep eogoeoaa Haomep y4-ka
CTaNE (| i100f 1. Matepwan Tp¥E W ero KaYecTED
HCipaini..; 2] 2. Hanuumne ¥ kadecTED M20NALMOHHOD NOKDEITHA

S 0] 3. Bospact TpyBonpoeoaona (rom yeENaaKK)

i00] 4. 3awnTa 0T INEKTPOKDRROZHK

“00-500 O [ E0] 5. Ouametp TpyBonpoeoaa

chpaBuTb...l O [ 0] 6-A KopposWoHHOE COCT. Yepes y4. SNeKTp. ConpoTHENEHME
Mcnpaeutk...| [0 [0 6-6 KopposMoHHoe CocT. no MAOTHOCTM NOAAPM3ALMOHHOMD TOKS
chpaBuTb...l O [ 0] 6-B Kopp.cocT. no noTepe maccel nbpazua

[zEmm, | [ [ 1i00] 7. Hanvuwe v xapakrep apapyii HA y4acTke

chpaBuTb...l O [ 0] & 3kcnou. cTEAEBHW MaTER. M 3KONOMMY. PUCKA OT AEapWMK
Mcnpaeuti...| [0 0] 9. MHTEHCHBHOCTE THAHCNORTHBIX M NACCa¥MPONOTOKOE
chpaBuTb...l O [ 2] 10 BenuuuHa v AMHAMWMKA M3MEHEHWMA HAMNOROE B CETH
“CI‘IpaBMTb...I O [ 100] 11. Hanwuue v riyBuHa 2aneraHua NogaemMHbix Bog
chpaBuTb...l O [ =] 12 Tun rpyvta (Nnpeoabnanamwmin

“CI‘IpaBMTb...I O [ 100] 13. FnyEuMHa 2anosweHa yHacTKa ceTH

CymmapHeA

Bann OcTaTouHEIR pecypc @I Ok I OTMBHaI

Pucynox 6.4 — ITacopT pan>kxupoBaHuUsI HATOPHBIX BOIOOTBOISAIINX

TpyOONIpPOBOAOB
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[IpuopuTeTHEIMU U3 YHCIIA MOTEHIMATBHBIX 00BEKTOB BoccTaHoBieHus HT
CUHMTAIOTCSl YYACTKHA TPYOOTPOBOJOB ¢ MAKCHMAIbHBIM PEHTHHTOBBIM 3HAUEHUEM,
T.€. MAKCUMAJIbHBIM YHUCJIOM 0aJsIOB 3HAUUMOCTH. J1J1s 3TUX 00BEKTOB MPOBOIUTCS
MPOTHO3 TEXHUYECKOTO COCTOSHHUSI TPYyOONpPOBOJA C HCIOJIH30BAHUEM pacyeTa
OCTaTOYHOI0 pecypca yyacTka TpyOomnpoBoia 1Mo METouKe, IpUuBeIeHHOH B [9].

[Tox ocTaToyHBIM pecypcoM (MJIM OCTATOUHBIM CPOKOM CITYXOBbI) TOHUMAETCS
HapaboTKa TpPyOOMpoBOAa OT MOMEHTA €r0 JUATHOCTUPOBAHUS IO JTOCTHIKCHUS
MPEAETBHOTO COCTOSTHUS.

Jl1s1 onpeniesieHrsi OCTaTOYHOIO pecypca He0OX0IMMO 3HATh:

- ONpECAIONINEe TEXHUUECKOE COCTOSIHUE OOBEKTa MapaMeTpbl, U3MEHEHUE
KOTOPBIX MOKET MPUBECTU K MPENETbHOMY COCTOSHHUIO (HApUMEp, OCTaTOYHAas
TOJIIIIMHA CTEHKHU TPyOOIpPOBOIa);

- BEJIMYMHY [TAPAMETPOB HA MOMEHT JUArHOCTUPOBAHUS;

- CKOpPOCTh HM3MEHEHHUS 3THX [apaMeTpoOB B TEUEHHUE MOCIEAYIOIIEH
JIMarHOCTUPOBAHUS IKCILTyaTalluu;

- 3HAYEHUE BEJHMYMHBI IMAPAMETPA, JOCTUKEHHUE KOTOPOTO COOTBETCTBYET
MpeAeIbHOMY COCTOSIHUIO OOBeKkTa (T. €. KpUTepUH NPEACIIbHOTO COCTOSHUSA,
HaIMpuMep, MUHUMAJIBHO JIOMYCTUMAs TOJIIIIMHA CTEHKH TPYyOOIIPOBOIA).

OreHka OCTaTOYHOTO pecypca TPyOOIpoBO/Ia 3aKITI0YACTCS B COTIOCTABICHUN
BEJINYMH:

- pac4eTHOH TpeOyeMO# TOJIIMHBI CTEHKH TPYOOIPOBOAA Upsey. 1p;

- TNPOEKTHOM TOMIIMHBI CTEHKH Oppoex, T.6. cormacHo [I'OCT Ha
COOTBETCTBYIOIIHUI AUaMETP TPYObI U MapKy CTaH;

- OCTAaTOYHOM TONIIMHBI CTeHKH Oo; (KaKk pe3yabTata MpPOSBICHUS
KOPPO3UMOHHBIX MPOILIECCOB HAa BHYTPEHHEM W BHEILIHEH MMOBEPXHOCTH
TpyOOTIIPOBOIa BO BPEMEHH).

PacuetHass TonmMHA CTEHKHM TMPUHHUMAETCS HA OCHOBAaHUU MPOYHOCTHOTO
pacuera C HCHOJIb30BAHMEM JIaHHBIX MO0 JUaMeTpaM TpyOONpOBOJIOB H
OKpyXxatoieit ooctaHoBke. [lenbr0 TPOYHOCTHOTO pacueTa SBISIETCS ONpeIeTICHUE

OCTATOYHOW TOJIIMHBI CTEHKH doe; , HIKE KOTOPOW HAOIIOAAIOTCS WM
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HEOoOpaTUMbIE TMPOLIECCHl pa3pylIeHUs TpyOOmpoBOJa WM MPEBBIIIAIOIINE
MpeNebHO-I0MyCTUMbIC 3HAYCHHS TepopMaIiii CTEHKHU.

BBenenne enuHod OasIbHOM CHUCTEMBI OILIEHKH MO JAE€CTAaOMIU3UPYIOLUIUM
pabory HT Qaktopam mo3BOMsET KIACCUPHUIMPOBATh TPYOONPOBOABI IO
KaTeropuy HAJIeKHOCTU (HampuMep, BbICOKas, CpeAHsss W HU3Kas CTENeHb) U
NpUHATH  pemieHue  (TIaH  ACHCTBHMM) 1O  AadbHEHIed  AKCIUTyaTaluu
TpyOOIIpOBOIa, HAPUMED, TIO CIEIYIOIICH cXeMe:

- OTHOCHUTEIbHO HM3Kasg CTENEeHb HAJACKHOCTH YYacTKa HalOpPHOIrO
KaHamM3aronHoro Ttpybompooga (1100-600 OammoB) — pekoMEHAAIUU TI0
NEepeKIIaJKe U 3aMEHEe Marepuala Tpyo;

- cpenusia creneHb HaaexkHoct ywyactka HT (590-100 OamnoB) —
PEKOMEHJalliU IO 3aMEIJIEHUIO MTPOLIECCOB KOPPO3UU U CTAPEHUs (ONPENESIOTCA
IS KaXJOr0 Yy4acTKa Ha OCHOBAaHUU DSKCIIEPTHOM OLEHKUA CHEHHUAIUCTOB,
HalpuMep, MyTEM YCTAHOBKM YCTAHOBOK KAaTOJHOM 3allIUTHI, PEKOHCTPYKIUU C
MCIIOJIb30BAHUEM 1IEMEHTHO-TIECUaHbIX WJIU MOJUMEPHBIX TMOKPBITUM, pEeHOBAIUS
METOJIOM TPOTATHBAHMUSI HOBOM TpyObl B CTapylo 0e3 ee pa3pylIeHHs WIH C
MpeABAPUTEIBHBIM Pa3pyIICHUEM );

- OTHOCUTENILHO BBICOKas CcTemneHb HanexHocTu ydactka HT (menee 100
OaJIIOB) - peKOMEHAAINH JaTbHEHIIIeH KCIUTyaTallud KaHAJIM3AI[MOHHBIX TPYO C
MOBTOPHOM JMArHOCTUKOM (TenenuarHocTukoi) uepes 2 roaa (99-50) wiu uepes 5

net (menee 50 6amioB).

6.3 MeToauka BbIOOPAa O0BEKTOB BOCCTAHOBJIEHHS] CAMOTEYHBIX
BOJ00TBOASIIHUX TPYOOTIPOBOIOB

MeTtoanka BKJIIOYAET JBA dTalla.

Oran 1. BeiOop moTeHIMAIBHBIX OOBEKTOB BOCCTAHOBJICHHS CAaMOTEYHBIX
BOJIOOTBOISIIMX TPYOOIIPOBOIOB HA OCHOBAHUMU:

1) OLEHKH TEXHHYCCKOTO COCTOSHHS CaMOTCYHBIX  BOIOOTBOJISAIINX

TpyOOTIPOBOIOB, OMIPEACIIIEMOTO pe3yIbTaTaMU aHAIN3a TEXHUKO-IKOHOMHYECKUX

55



¥ TACHOPTHBIX JAHHBIX TPYOONPOBOIOB, OCMOTpPa BHYTPEHHEH IOBEPXHOCTH
TpyOOTIPOBOIOB C IIOMOIIIBIO CPEACTB TEIECBU3MOHHOW JUATHOCTHKH,

2) OLICHKH YHCJIa U MHTCHCUBHOCTHU 3aCOPOB BOJIOOTBOSIIUX TPYOOIIPOBOIOB
B pacmnpeesIieHuH 110 MaTepuasiam, TuaMeTpaM Tpyo B CpOKaM MX IKCIUTyaTalluu;

3) aHayM3a BO3MOYKHOT'O PHCKA HAHECCHUST MATEPUAIBHOTO U SKOJIOTHYECKOTO
yiiepba HaceNeHUI0 U OKpY’KaIoIlled cpele OT MOBPEXKICHUNW M aBapuil Ha
TpyOOIpOBOJaX.

Jist  peanuzanuu  BeIOOpa TMOTEHIMAIBHBIX OOBEKTOB BOCCTAHOBIICHUS
TpyOOIIPOBOZIOB ~ HMCIOJB3yeTCs Monaynb «llmaHupoBaHue  BOCCTAaHOBIEHUS
BOJOOTBOAAIIMX  TPYyOONPOBOMOB»,  BKJIIOYAIOMUK  0a3y  JaHHBIX IO
MACMOPTU3AIMU U IKCIUTyaTallii O0e3HANOPHBIX BOJAOOTBOISIIUX TPYOOIPOBOIOB
U pPe3yJIbTaThl TEXHUYECKON JUATHOCTUKH TPYOOIIPOBOIOB.

Jtan 2. BeiOop nmpuopuTeTHBIX 00bEKTOB BOCCTAHOBIICHUS.

OCHOBHBIMH KPUTEPHUSMHU, BIUSIOMIMMU Ha BHIOOP MPUOPUTETHBIX U3 YHCIIA
MOTCHITMAIBHBIX OOBEKTOB BOCCTAHOBJICHHUS TPYOOTPOBOIOB SIBIISICTCS OIICHKA M
paHXUPOBAHKE CIEAYIOIIUX OCHOBHBIX JIE€CTAOWMIM3UPYIONINX HAJCKHOCTH TPYO
(hakTOpOB U MPU3HAKOB:

- MaTepHal u TUaMeTp Tpyo;

- BUJ] CETH (JIBOPOBas, TOPOJICKas);

- TUAPABIIMYECKHE ITapaMeTPhl pabOTHI TPYOOIIPOBOJIOB;

- cMelleHre TpyO C pa3pyIieHueM pacTpyOOB WUITH COSTUHUTEIBHBIX MY(T;

- pacXoXJeHHUE TPYO B MECTaX CTHIKOBBIX COCTMHCHMIA;

- MPOIOJILHBIC WITU TIOTICPEYHBIC TPEIITHHBL;

- IpOpacTaHue PacTpyOOB KOPHSIMH JICPEBHEB;

- ICTUPaHUE JJOTKOBOW YacTH TPYyoO;

- paspy1iienue Tpyo;

- CTCMEHb BO3ACHCTBUS Ta30BOM KOPPO3MH HA  >KEJIE300€TOHHBIE
TpyOONPOBOIBI U COOPYKEHHUS;

- Ipocajika TpyO 1 KOJIO/IIIEB;
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- TIOCTYIUICHHE TPYHTOBBIX BOJI 4Yepe3 HE TEePMETUYHBIC CTHIKOBHIE
COCIMHEHUS WK Yepe3 CTCHKHU TPYO | T. 11.;

- KOJMYECTBO M 4YaCTOTa TMOBPEKICHHA, aBapuil TpyOd U CIIydalHBIX
3aCOpEHUN;

- TPYHTOBBIE B THAPOTEOIOTUYECKUE YCIOBHS.

Otu  (akTophl OMpeAeNieHbl W PaHXUPOBAHBI MO 3HAYMMOCTU (BECOBBIC
KOA(PGUITUEHTHI — OAJITBI) X BIUSHUS HAa PUCK aBapwid (pa3men S ).

M3 dunrcna  MOTCHIMANBHBIX — BBIOMPAIOTCS  TPUOPUTETHBIE  OOBEKTHI

BOCCTaHOBIICHHMS, UCX0 15 U3 «[lacopTa pamxupoBaHus» (PUCYHOK 6.5).

. F4-Agapwy ALT +F4- NacnopTt paH¥HpoBaH4a -~ FI-no

=
NPOEKTHbIE OAHHLIE

MHEEHTapHEIR Homep [ 20455 Bug ceti IEOpOEAA j Ouametp 125

FEC hatepuan KepamuKa j CnyBuHaim)

Kon-eo zacopoefrog [ 6] TpOTAKEHHOCTE (M) log yknagew  [1905

Adpec Hadana

[03EPKOBCKMI NEP. =

Hom

OMNEPATHBHAA HH®OPMALINA

ERecn McnpaBneuuﬂl O 1. Hanwune (0TCYTCTEME) NOAZEMHEIX BOJ

O 2 Cocroanme rpyHTOE BEOKpyT TpyBonpoEoga

BHecTu HCNpaBrneHUA

O s [MpenATCTEMA TEYEHMHD HMOKOCTM

Buectu HCNpaeneHuA

ERecn McnpaBneuuﬂl a s OedekTel BEHYTPEHHER NOBERXHOCTH

O & Hapywenne repmeTwaHocTi

BHecTu HCNpaeneHuA

BHecTH ucnpaBnemml D B. MHTEHCHBHOCTE TREHCNONTHBIX NOTOKOE

BHecTh MCI‘IpaBHBHMﬂl 7. Oedopmayna Tena TpyAel M HEMEHEHME B NNaHEe M Npodiune

BHecTH ucnpaenesus O s HapyLWEeHWA B CTEIKAK

Ok | OTMEHal

ELEN N o ) el — TLIC TITA T IO A T TTT T T TEIT

1 e o o o o o o o o o o o o o o o o o

Pucynok 6.5 — [Tacriopt paHKupoBaHus y4acTKa CaMOTEYHOTO BOJAOOTBOISAIIETO

TpyOOIpoBoOIa

[IpuopuTeTHBIMU Cper BHIOPAHHBIX HA TIEPBOM HTale MOTEHIUATBHBIX IS

npoBeieHus paboT MO BOCCTAHOBJIEHHUIO TPYyOONPOBOAOB OYAYT CUMTATHCS
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YY4aCTKA CETH, TI/A€ CYMMBbI KOI(P(PUIUEHTOB 3HAYMMOCTH  COCTaBISIOT
MaKCUMaJIbHbIE BEINYUHBI.

PaGora mnporpammbel — «OneHka HaJEKHOCTH U IUIAHUPOBAHUE
BOCCTAaHOBJIEHUSI BOJOIPOBOJIHBIX U BOJOOTBOISALIMX TPYOONPOBOJOBY SIBISIETCS
COBETUYMKOM creruanuctoB npeanpustuss BKX (omeparopa) mpu pemieHun UMH
3aJlayd  CTPATerHMyecKoro TIUIAHUPOBAaHUS BOCCTAHOBICHHS W  OOHOBIICHUS

TpyOOIPOBOJIOB BOJOOTBOALIEH CETH.
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7 JKOHOMHUNYECKASA OLHEHKA 3ATPAT U D®O®EKTUBHOCTH
PEAJIM3ALIUN METOAUKH BbIBOPA OBBEKTOB
PEKOHCTPYKIIUHA n INEPEKJIAJIKHN TPYBOITPOBO/10OB
BOJOCHABXEHUA U BOJOOTBEJIEHUSA

OddexTuBHOCTh peanuzanuu «MeToAUKU TIaHUPOBAHUS BOCCTAHOBJICHHUS
BOJIOIIPOBOJIHBIX U BOAOOTBOJIAIIUX TPYOOIIPOBOJAOBY BKIIFOUAET:

- TEXHUKO-PKOHOMHYECKYIO 3P(HEKTUBHOCTb,

- 00ILIECTBEHHYIO (COLMAIbHO-3KOHOMUYECKYIO0) 3P (HEKTUBHOCTD.

[Tokazarenem »skoHOMHYEecKOro 3(dekta oT peanuzanuu «MeToaUKN»
ABJISIETCA TOKa3aTellb €XXEroJHOr0, IO CPaBHEHUIO C TEKYIIUM YPOBHEM,
CHIDKEHHUSI 3aTpaT Ha JUKBUIAIMIO aBapyil 32 CYET COKpAIICHUS X KOJUYECTBa Ha
1 kM TpyOOIpOBO/IAa, CHUKEHUE 3aTpaT OT MOTEPU BOJHOTO pecypca, IKOHOMHHU
AIIEKTPOIHEPTUH.

JIpyruMu MOJOXUTENbHBIMU 3P dekTaMu OT peanuzanuu «MeToauKm»
SABJISIIOTCSL:

1) moBsIIIEHNE HAACKHOCTH BOJIOCHAOKEHHUS,

2) MOBBIIIICHUE KaYeCTBa M0 aBacMOi BOIbI;

3) CHIKCHHE KOJINYECTBA aBapUHHBIX W3JTUBOB BOJIBI;

4) CHIWXKEHUE 3aTpaT KanuTaJIbHOTO XapakTepa 3a CYeT YMEHbBIICHUS
KOJIMYE€CTBA PEMOHTHO-BOCCTAHOBUTEIBLHBIX PabOT;

5) cHMWKEHHE DKCIUTYaTallMOHHBIX 3aTparT;

6) yiydiieHne UMHIDKA U AeT0BO# pernyTanuu npeanpustus BKX.

Hwxke mnpuBeneHa wMeToguka pacuera SKOHOMUYECKOro dddekra oT
NO3TaMHOM  peanu3anuu  «METOIMKM  IUIAHUPOBaHUS ~ BOCCTAHOBJICHUS
BOJIOTIPOBOJIHBIX M BOJIOOTBOISIIUX TPYyOOITPOBOIOBY.

Hanuune 4ucIeHHBIX OIIEHOK IOKa3aTeNed HaJaeKHOCTH TPYyOOTpOBOIOB
MO3BOJIIET OIICHUTh CYMMapHbIM yiiepO Mpu UX OTKa3zax. B pa3BepHyTOM BuUJIE

rOJIOBOM CyMMapHBIN yiiepd OT aBapuil U MOBPEXKIECHUN TPYO BBIYMCISETCS IO

bopmyie:
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Ys=no 3, +Y, +Y,, (7.1)
rae N, — YKUCI0 OTKa30B B Toji TPYOONPOBOAOB, COMPOBOXKIAIOIIUXCS H3IUBOM
BOJIbI B OKPY>KAIOIIYIO CPENy,

3, — 3aTpaTbl Ha PEMOHTHO-BOCCTAHOBUTEIbHBIE PAOOTHI MO JUKBUAALMH
OJIHOTO OTKa3a (aBapuu ¢ U3ITMBOM BOJIbI),

Y, _ OoKoJorM4yeckuil ymepO, OOYCIOBIEHHBIH BOCHOJHUMBIMU U
HEBOCIIOJIHUMBIMU TIOTEPSIMU OKPY’KAIOIIEH cpelle Mpu OTKa3e TpyOompoBoaa U
W3JIUBE BOJIBI.

DKOHOMUS OT COKPAILICHUS 3aTpaT Ha JUKBUAAIMIO aBAPUN U MOBPEXKICHUIN
TpyOOnpoBOJIOB mpu  peanuzauuun «Metonuku» Ha npeanpustun  BKX
paccuuThIBaeTCs o Gpopmyre:

3213 = (nzno_ nn0cne) 'CaB,
rae I, — ODKOHOMHSI OT COKpalleHus 3aTpaT Ha JUKBUJALMIO aBapuil u
MOBPEXACHUN TPyOOIIPOBOIOB, ThIC. PYO.;

Ngo — YHUCJIO OTKa30B B roj (aBapuil U TOBPEXIEHUN) TPyOOIpPOBOJIOB,
COMPOBOXKJIAIOIINXCS H3JIMBOM BOJBI B OKPYXAIONIIYIO Cpely 10 peaau3aiuu
«MeToaukny,

Npocre — YHMCIIO OTKA30B B Toj (aBapuil U MOBPEXKICHMI) TPYyOOIIPOBOJIOB,
COTIPOBOK/IAFOIINXCST M3JIMBOM BOJIbI B OKPYXAIOIIYIO CpeAy MOCIe pealu3aluu
«MeToaukmny,

(a5 — CTOUMOCTH JIMKBUJIAIIMU aBAPUU, ThIC. PYO.

DOKOHOMHUSI OT COKpalleHUs 3aTpaT Ha  BO3MEIICHHE HKOJIOTUYECKOTO
ymiep0Oa:

AY, =365 (Q1y1 — Q2 y2),
rae Q; — cymmapHas BeJIMYMHA TMOTEPh BOJBI MPHU aBapUsiX TPyOOMPOBOIOB H
CKPBITBIX YTEUKAX [0 peann3arun «MeToTHKI», M /CYT.;

Q. — cymmapHas BeJIMYHMHA MOTEPh BOJABI MPH aBapHsaX TPyOONPOBOIOB U
CKPBITBIX yTEUKaX 1ocie peammsarmn «MeTogukm», M/CyT.;

V1 ¥V, — DKCIIEPTHAsI OLIEHKA YJEIBbHOI0 SKOJIOTHYECKOro yiiepoa Y, mnpu

MOCTYIJICHUHU 1 M3 BOJIbI B TPYHT A0 pcajin3alnu «MGTOI{I/IKI/I» H I10CJIC.
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DKOHOMHUSI OT CHIDKEHHS TIOTE€Ph BOJHOTO pecypca MpPENCTaBsIeT COOOi
pPa3HUIly MEXIy MOTEepSIMU BOJAbI A0 peanu3anuu «MeToauKu» U TOocie ee
peanu3anuu:

AY, =AY, =365 (Q1 y1 — Q2" y2),
rae Q; — cymmapHas BeJIMYMHA MOTEPbh BOJBI MPHU aBapUsiX TPyOONPOBOJOB U
CKPBITBIX YTE€UYKaX 0 pean3aunu « MeToauKmny,

Q. — cymmapHas BeJIMYHHA TMOTEPh BOABI MPH aBapHsIX TPYyOOIPOBOJIOB U
CKPBITBIX YTEUKaX IMOCJHE pean3auuud «MeTogukm»,

Y1 U Yy, — DKCIEpTHas OIEHKAa cTomMocTd | M° BOZBI [0 peanu3alii
«MeToaukmu» 1 mocie.

DOKOHOMUSL BJEKTPOAHEPTMM 3a CYET YMEHBIICHHUS THIPABINYECKOTO
COMPOTUBJICHUSI TIOCJIE€ PEKOHCTPYKLIMH TpPyOOMNpoBOJa U, CIEI0BATEIBHO,

MOJACYMTHIBAETCS 110 (hopMyIie:

A
102,

AD=
rae A H — CHIKEeHHE NOTEph Haropa Mo JUIMHE TpyOOorpoBoia, M BOJ. CT.

[ToTepu Hamopa no jyiMHe TPyOONpPOBOJA PACCUUTHIBAIOTCA MO (popmyre:

H=i-L= 4" (Udy) (V¥ 2g9)-L,
e | — TUAPABIMYECKUI YKIIOH, M BOJ. CT.;

A — K03 OUIIMEHT TUAPABINYECKOTO TPEHUS;

dp — pacueTHbIli BHYTPEHHUI TUaMETp TPYObI, M;

V — CpeaHsIs CKOPOCTh JIBWKEHUS BOJIBI, M/C;

g — yCKOpeHHe CBOOOIHOTO TajeHUsS, M/ KB. C;

L — mpoTsikeHHOCTh TpyOOIpoBOAa, M.

CHkeHHne MOTeph Hamopa Mo JJIMHE TPyOOIpPOBOJa 3a CUYET HAHECECHUS
3alIUTHOTO TIOKPBITUSI (HAMpUMEpP, IIEMEHTHO-TIECUAHOTO) OIpEeaesIeTCs U3
BBIPKCHHUS:

AH=H-H,= 1, (1/dy) - (V12129) L— 4, (1 dp2) - (Vo2/29) - L,

rae H; — notepu Harmopa B HEBOCCTAHOBJIEHHOM TPYOOIPOBOE, M BOJI. CT.;
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H, — mnorepu Hamopa B BOCCTAaHOBIEHHOM  (PEKOHCTPYHPOBAHHOM)
TpyOOTIPOBOJIE, M BOJI. CT;

A1, A2 — KO3PGUUIMUEHTHl THUIPABIUYECKOTO TPEHUS, COOTBETCTBEHHO,
UCXOAHOTO U PEKOHCTPYHUPOBAHHOTO TPYyOOIPOBOIOB.

Pacuer BenuuuHBI TOJI0OBOM 3KOHOMHS d3JeKkTpodHeprun AD (xkBt-u) Ha
CAVHMILY JUTMHBI TPYyOOIpOBOJAa MPHU €ro PEKOHCTPYKIHH OecTpaHIICHHBIMU
METO/aMH MpeACTaBiIeH B Tabmuue 7.1.

Tabnuna 7.1 — CBoaHble pacyeTHbIE JaHHbIE MO TOJOBOW 3KOHOMHUU
aneKkTpo3Heprun ADy,, B IPU PEKOHCTPYKIIMH TPYOOIPOBOJA C UCHOIB30BAHUEM

TIIIIT

Meron peHoBauuu BuyTpennun quamerp 3naueHus AJ,
craporo TpyoomnpoBoja, M | KBT-u
[IporackuBanue 1,0 68,7426
MOJTUMEPHOU TPYOBI 0,8 49,3853
0,6 38,4467
0,4 20,6902
0,2 2,9214
Hanecenue nnemMmeHTHO- 1,0 60,3373
MECYaHOTO TMTOKPHITHS 0,8 50,3047
0,6 42,1841
0,4 27,5611
0,2 13,8871

AD o, = 38,85 kBt u.

C yderoM OTMX JaHHBIX TPU TPOTHO3HOM 3HAUEHWW Tapuda Ha
AJIEKTPOIHEPTUIO IKOHOMHS OT COKpAIIeHUS 3aTpaT Ha DJIEKTPOIHEPTUIO TpHU
peanmuzaiuu  «MeETOAMKW» TP PEKOHCTPYKIIMM BETXUX  TPYOONPOBOIOB
onpenenseTcs no popmyre: D=ADL-T,
rae L — mpoTsyKeHHOCTh BOCCTAHOBJICHHBIX TPYOOIIPOBOIOB;

D — DKOHOMHSI OT COKpAIICHHS 3aTPaT Ha IIEKTPOIHEPTHIO;

AD — BeIMYMHA CHIDKCHHS Pacxojia JIEKTPOIHEPTUHA HA TPAHCIOPTUPOBKY
BOJIbI, THIC. KBT *4/To/1 TpH YCTIOBUU PEKOHCTPYKIIMH BETXUX TPYO, KM.

T — Tapud Ha >IEKTPOIHEPTHIO.
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