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Bsenenne

CoBpeMeEHHBII 3Tal pa3sBUTHS BOAOCHAOXKCHNS B Poccuu xapakTepusyercs
CTapeHHEM WHXXCHEPHON HHQPACTPYKTYpbl TropojoB u nocencHuii. Ocobyro
AKTyaJIbHOCTB JUIsL COKpalucHus BO[[O]TOTPC6JTGHHSI, yCTpaHCHUA
HETIPOM3BOAUTENBHBIX 3aTPaT U HOTEPh BOJABI MPHOOPETAIOT BOMPOCH! OLEHKU U
VIIPaBJICHUS] HEYUTCHHBIMM DAcXofaMd W TIOTEPSAMH BOJBI, TOCKOIBKY OHHU
OKa3bIBAIOT CYIIECTBEHHOE BIIUSAHME HA Ka4eCTBO M C€eOECTOMMOCTH YCIYr
BoJIocHAOXKAIOMMX mpeanpusthit [1, 2, 3].

IIpou3BOACTBO IUTHEBOM BOABI BCErda NPEBBILACT PasMeEp CyMMAapHOR
panMoHATBHOM TOTPEeOHOCTH, 4UTO OOYCJIOBICHO IENIBIM  PSAOM  HPAIHH
TEXHUYCCKOI'0 XapakKTepa, a TaKkxKe OeCIoNIE3HBIM 1'[0Tpe6ne}meM W HCYYTCHHBIMH
pacxonamu BOJHI [5].

Tlotepu BOABI €CTb BO BCEX CHCTEMax IOJAYH W PACTIPEACICHUS BOJBL,
H3MEHIETCS TOJLKO HX 00OBEM. PeSlebTaTOM BBICOKOI0 pasMepa noTtepb BOIBI
CTAHOBATCS POCT NMPAMBIX SKCIUTYaTALlMOHHBEIX 3aTpar, YXyALleHue (PHMHAHCOBO-
3KOHOMHYECKUX IIOKa3aTelell AESATENbHOCTH TMPEINPHUATHS  BOJOMPOBOIHO-
KaHQM3aUHOHHOTO Xo3siicTBa (BKX), meperpy3ku MOMHOCTEH COOPYXKEHHH H
BO3HHUKHOBCHHC HCKYCCTBCHHBIX I[C(I)I/IHI/ITOB BOABI, T.C. NPSAMOC YXYAUICHUEC
KauecTBa OKas3bIBaeMbix ycnyr. Kpome Toro, yxyamaercss 3KONOTHYecKas
00CTaHOBKA BCICACTBHE OTPHLATEIBHOIO BO3JACHCTBHS Ha 3[aHHS, COOPYKEHHS,
HHKEHEPHYIO HH(PPACTPYKTYPY TOPOAa YTEUEK U3 BOAOHECYIMX KOMMYHHUKAIHIA,
TIPUBOAAIIMX K MOATOIUIEHUSM M pa3MbIBaM rpyHTa [3,4,8].

X03s4HiCTBEHHOE 3HAYCHUE CHUIKCHUS NOTEPL BOABI 3aKIMIIOYACTCA B TOM, YTO
OHO HE TOJIbKO OOECIEUMBAECT SKOHOMMIO 3HAYUTCIBHBIX MATEPUATBHBIX H
SHEPICTUYCCKUX PECYPCOB, CO3AACT YCIIOBHUA AJil CHUIXKCHUSA KaIUTAaJIOBIOKCHUH
WM OTHEeCeHUs uX Ha Oonee OTJAICHHBIE CPOKM, HO U OJHOBPEMEHHO
CIIOCOOCTBYET PELIEHHWIO 3aJayd OXpaHbl W 3alMTHl BOJHBIX PECYPCOB OT
HCTOIIEHUS U 3arPSI3HECHUSL.

CrencTBruEM BceX BHJIOB MOTEPH BOIBI SIBJISETCA W TO, UTO JUIsl 0OeCTieueH s

HOpMaJIbHOTO CHaO)keHMsi moTpebuTesnieil BoAoi HEOOXOAMMO HapauiuBaTh MOIII-
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HOCTM CHCTEM BOJOCHAaOXKCHUsSI ONEPESKAIOMMMM TEMIIAMM, YTO BBI3BIBACT
HEO0OXOMMOCTb OTBIICUCHHS 3HAYNTENBHBIX JIOTIONHUTENBHBIX KAMHTAIBHBIX
BJIOKCHHIA, & TAKOKE MATEPUANILHBIX M TPYAOBLIX PECYPCOB

OueBuaHo, uro 3¢dekTuBHO paboTaromas CHCTEMa BOIOCHAOKCHUS
JIOJKHA UMETh CHCTEMY YIIPABJIEHHMs BCEMU KOMIIOHEHTaMU NOTeph BoIkI [9, 10].

Ilpu peanusanuu METOAMKA YIPABJICHUS MOTEPIMH BOJBL CIEAyeT
YUYUTBIBATh, YTO JUISl KOKAOH BOJONPOBOAHON CHCTEMBI CYINECTBYET YPOBEHB
YT€YEK, HIDKE KOTOPOro JAIBHEHNINE BJIOKCHHS WHBECTHLUN B CHIDKCHHE
M3AEPXKEK  SBISIOTCS  HEODKOHOMHYHBIMH. J[pyrMMH  CJIOBAMH, CTOHMOCTBb
C3KOHOMJICHHOM BOJIbI MEHBIIE, YeM PAcXo/ibl Ha JaNIbHElIIee CHIKCHUE YTEUEK.
D70 Tak Ha3bIBacMbIii 5JKOHOMHYHBIN YPOBEHB yTeuek [9].

B Hacrosimee BpeMs CYMIECTBYET psl JOKYMEHTOB, PErVIaMEHTHPYIOIIUX
MOPSAOK ONMPEACIECHUS MOTEPh BOABI M HEYUTEHHBIX PACXOJOB BOIBI B CHCTEMax
KOMMYHAIBHOTO BOAOCHAO)KeHKS. ONHAKO OHM OPHEHTWPOBAHEI B OCHOBHOM Ha
HeOonbimue npeanpusitas BKX u He comepkaT MaTepranoB U MpeUIOKEHUit 1Mo
npoOJieMe CHIDKEHISI B YIIPABIIEHHS IOTEPSIMH BOAHI [4].

OTO OIpeaenmIo aKTyalbHOCTE PAa0OThL CO3JAHHE €ANHOIO METOUYECCKOTO
momxoma K IIpoOieMe CHIDKEHWS IOTeph BOABI — pa3paboTka METOAMUYSCKHX
yKkazaHuit «MeToquKa CHIDKEHMS HEYYTEHHBIX PACXOJOB W MOTEPh BOIBI B
CHCTeMax BOJOCHAOXKEHMI». MeTomndeckne yKa3aHus pa3pabOTaHBI B PasBUTHE
nonoxxenunit CIT31.13330.2012 «CHuII 2.04.02-84* Bomocuabxerne. HapyxHbIe
CeTH W COOPY)KCHHS» JUIS pealTH3aliil TPOSKTHUPOBIIMKAMM TpeOOBaHMIA,
3JI0’KCHHBIX B CBOAE NPaBWJI, M BBHINOJHEHUS TPAMOTHOTO W PAMOHATBHOTO
IPOCKTUPOBAHUSL  COOPYXKEHMH U OOOpYJOBaHHS CHUCTEM BOJOCHAOXKEHWS,
00ecrneunBaloILMX TpeOyeMoe Ka4eCcTBO YCIyr BOMOCHAOKEHNS U CHIDKECHUE BCEX
BUJIOB OTEPE BOJIEL

B  MeroaMueckix  yKa3aHWSIX NPUBEACHBI  OCHOBHBIE  NPHHIIAIIBI
OpraHM3allMOHHO-TEXHUUECKUX MeponpusaTuii W TpeOoBaHMII 10 CHIDKCHHIO
HEYUTCHHBIX PACXOO0B H MOTEPh BOABI B CHCTEMAaX BOJIOCHAOKEHHS.

Mertoaudeckne ykazaHus pa3paboTaHbl Ul IPUMCHEHUS CHEIHATIACTAMH,
S



b  JACATENFHOCTH CBA3aHA C  TIPOCKTUPOBAHHUEM, CTPOMTENILCTBOM M
IKCIUTyaTalMeld NEHTPATH30BAHHBIX CHCTEM HAPYXXHOTO BOAOCHAOXKEHHSA, B TOM
qHCIIe CIEMUATICTAMH:

- MMPOEKTHBIX M SKCITYaTHPYFOIIUX OpraHU3aLMIA,

- FOCYIapCTBCHHBIX U HHbIX OPraHOB 3KCICPTHU3BI U COTTIAaCOBAHUA,

- HaJI30pPHBIX CIyk0 B cdepe NPHPOAONONL30OBAHUSA, OXPAHBl BOIHBIX
PECYPCOB, 3aLUTEL TPaB MOTpeOuTeNeii U O1arononyydns YenoBeKa;

- OpTaHOB JIMTICH3UPOBAHNA H CEPTH(UKAINH.

ITocobue moAroToOBICHO aBTOPCKUM KOJUIEKTHBOM B coctase: I H. I'poMoB,
K.T.H. JI.5.@por, k.T.H. [LJI. Kapaces, k.1.H. I".IT.Baprommna, k.T.H. O.5. 'oBOpOB,
. B. Xynaxosa.



1 OBJIACTh TPUMEHEHUA
MeTonryeckne PEeKOMEHJALMM PACTIPOCTPAHSIIOTCS Ha IPOEKTHPOBAHUE U
OKCIIyaTalMil0  LICHTPAIM30BAHHLIX ~ CHCTEM  HApPY>KHOTO  BOAOCHAOKCHUS

HACCJICHHBIX ITYHKTOB U 00BEKTOB HapoOaHOTO XO3SHCTBA.

2 HOPMATHUBHBIE CCBIJIKA

®enepanbHELl 3akoH 0T 7 Aekadps 2011 . Ned16-03 «O BogoCHAOKEHUH H
BOJIOOTBEACHHUID»

CIT 31.13330.2012 «CHull 2.04.02-84* BomocHabxenue. HapyxHbie ceTH
U COOPY>KEHUSD»

IlocranoBnenue IlpaButensctBa P® ot 05.09.2013 Ne782 «O cxemax
BOJOCHAOKEHHS ¥ BOJOOTBEICHN S

CIT 30.13330.2012 «CHull 2.04.01-85* BHYTpeHHHI BOAOMPOBOJ H
KaHAIM3anus 30aHUN»

Metoaudeckue yKasaHWs TI0 pacueTy MOTePb TIOpsAvYei, MHTHEBOM,
TEXHUYECCKOX BOJBI B ICHTPAIM30BAHHBIX CHCTEMaX BOJOCHAOKCHUS TpH €€
IIPOU3BOACTBE U TPAHCIOPTHPOBKE. YTB. pukazoM MuHctpos PD ot 17 okTa6ps
2014 r. Ne 640/mp.



3 TEPMHUHBI 1 ONPEJAEJEHUSA

B HacTosMmmx METOMMYECKWX YKA3aHUSX MPUMEHSIOTCS TEPMUHBL U
TIOHATHS, UCHIOJIE3yeMble B DeaepanbHOM 3akoHe oT 7 nekabpsa 2011 r. Ne416-03
«O BomOCHAOYKEHNH M BOMOOTBEICHINY W JAPYTHX HOPMATUBHBIX MPABOBBIX aKTax
B chepe BogOCHAOKEHYS.

BoaocHaG:keHHe — BOIOTIOATOTOBKA, TPAHCIOPTUPOBKA U MoJa4da MUTHEBOM
WA TEXHUYECKOM BOABI a0OHEHTaM € MCHONB30BAHUEM IEHTPAIM30BAHHBIX WU
HELCHTPATM30BAHHBIX ~ CHCTEM  XOJIOJHOTO  BOJOCHAOXEHHs  (XOJIOAHOE
BoJOCHAO)KEHNE) WJIH MPUTOTOBICHUE, TPAHCHOPTUPOBKA U M0aya ropsuei BoJbl
a0OHEHTAM C HKCIIONBb3OBAHWEM TICHTPAIM30BAHHBIX WM HELEHTPATM30BaHHBIX
CHCTEM TOpsuero BOJOCHAOKEHUS (Tropsdee BOJOCHAOKEHHE).

BogonmpoBogHasi ceTh — KOMIUIEKC TEXHOJOTHUECKH CBA3AHHBIX MEXKIY
co00lf MHKCHEPHBIX COOPY)KCHHH, TNpeTHasHAYCHHBIX JUI1 TPAHCHOPTHPOBKU
BOJIBI, 33 UCKJTFOUCHUEM MHXEHEPHEIX COOPYIKEHUI, HCTIONB3YEMBIX TAKOKE B LEIIIX
TEIUTOCHAOKEHMUSL.

AGOHEHT — IOpPUIMYECKOE JIMIO, a TaKkKe mpeanpuHAMarend 6e3
o0pa3oBaHus IOPHINIECKOTO JIUIA, UMEIOIINE B COOCTBEHHOCTH, XO03SHCTBEHHOM
BEJICHUHM WITH ONCPATHBHOM VIPABICHUN OOBEKTHI, CHCTEMEI BOAOCHAOKEHHSA H
(Mnu) KaHanu3auuy, KOTOpble HENOCPEICTBEHHO MPUCOCAMHEHBI K CHUCTEMaM
KOMMYHAJTBHOTO BOJOCHaOMeHHsT W (WM) KaHATW3AUWH, 3aKTIOYHBIIAE C
OpraHu3alnuell BOAOMPOBOIHO-KAHAIM3ALMOHHOTO XO3SHCTBA B YCTaHOBJICHHOM
TIOPSLIKE JIOTOBOP HA OTMYCK (MOJy4YeHHe) BOABI M (MiM) mpUeM (cOpOC) CTOUHBIX
BOJ.

Boponorpedsenue — ucnonb30Banue BoAbl aO0OHEHTOM (CyOabOHEHTOM) Ha
YIOBJIETBOPEHUE CBOMX HYJKI.

Heyurennsie pacxoabl BoAbl — Pa3HOCTE MEXIy oObeMaMu 3a0paHHOM
BOZABEI BOJ03a0OPHEIMH COOPY)KCHHSIMH W OTITYIICHHOM (TIONYYEHHOI) MATHEBOM
BOJEI a00OHEHTaM.

HopMaTHBBI HEYYTeHHBIX PACX0J0B BOJBI — TOKA3aTENH, OTPKAKOIINE

TEXHHUUECKH peaTbHYI0 (00O0CHOBAaHHYIO) CTPYKTYPY M pa3Mepbl HEYYTEHHBIX
8



PacxofoB BOABI Ul KOHKPETHOH BOJOCHAOKAIOMIEH OpraHM3aliy, MOMUIEKALIe
BKIIOYEHMIO B COCTaB 3aTpaT TpH KaJbKYJIHPOBAHHM CEOECTOMMOCTH H
(¢opmupoBanut0 TapuoB Ha YCIYTH MO BOAOCHAOKEHWIO, pa3paboTke
MEPOMPHATHHA MO SKOHOMHHM W PalOHAIBHOMY HCIOJB30BAHUIO BOJEI, pacuere
JUMHTOB 3a00pa BOABI M3 BOJHBIX HCTOYHWKOB, KOPPEKTUPOBKE HOpPMATHBA
BOZIONOTPEOICHH 71T a00OHEHTOB.

Yreukn BOAbI — CaMOIIPOMU3BOJIBHOC HMCTCUYCHUC BOJBI H3 CMKOCTHBIX
COOpY>KEHHIt U Pa3IMUIHBIX JJIEMEHTOB BOJONPOBOAHOM CETH MpPH HAPYIICHHH WX
TCPMETUYHOCTH ¥ ABAPHSX.

CKpBITBIC YTEUKH BOABI — JaCTh YTE€UEK BOJBI, HE OOHAPYKUBAECMEIX TTPH
BHEITHEM OCMOTPE BOIAOTTPOBOXHOM CETH.

EcrecTBeHnasi yObLIb BOABI — TOTEPs (YMCHBLICHHE MAacChl BOJBI TIPH
COXpaHEHWH €€ KauecTBa B Mpeaenax TpeGoBaHmii (HOpM), YCTaHABIMBAEMBIX
HOPMATUBHBIMU [1PAaBOBEIMH aKTaMI/I), ABJIAOIIAACS CIICACTBUEM CCTECCTBCHHOI'O
HU3MEHEHHS OMOMIOTHUECKUX U (MITN) PUZNKO-XHUMHUYECKUX CBOMCTB BOJBI.

l'lonaqa BOABbI — 00BEM BOJbI, l'[OI[aHHBIﬁ B BOJONMPOBOAHYHO CCTH 30HBLI
00CITy)XMBAHUS OT BCEX MCTOYHMKOB 32 PACUYETHBIH TIEPHOI,

Peanm3amusi BoABI — 00BEM pearM30BaHHOM abOHEHTaM BOJBI MO
BBICTABJICHHBIM CUCTaM 3a BO,ELOCHa6)K€HI/I€ 3a paC‘{CTHblﬁ NEPUOA,

IMoTepst BOABI B cHCTeMe BOAOCHAOKeHWsT — 0OBEM BOJBI, TEPSIOIUiics

IIPH €€ TPAHCIIOPTUPOBAHWH, XPAHCHHUH, PACHIPEACTICHUNT U OXJIKICHAN.



4 CTPYKTYPA HEYUTEHHBIX PACXOJ0OB H IIOTEPHL BOJbI

HeyurteHHBIE PacXomBl BOJBI CTPYKTYPHO MOAPA3IETIAIOTCS HA CICAYIOLIHE
TPYTIIEL

- TIOJIe3HBIE, TEXHOJIOTHIECKA HEOOXO0JUMBIE PACXOBI BOABI,

- IOTEPH BOIBI U3 BOJONPOBOAHOM CETH U EMKOCTHBIX COOPYIKEHHUIA,

- HEPETUCTPUPYEMBIE.

HeyuTeHHBIE TONE3HBIE, TEXHONOTMYECKH HEOOXOMUMBIE PACXOMBL BOJBI
BKJIIOYALOT:

a) pacxoIBl MATHEBOM BOJIBI HA COOCTBEHHBIE HY>KIbI Ipeanpustis BKX:

+ mpodunakTHueckoe 0OCIy>KUBaHIE BOTONPOBOJHBIX CETEH — MPOMBIBKA
H Je3UHQPEKIMS TYNHKOB, JCHCTBYIOIMX YYacTKOB TPyOOHIPOBOJOB, IPOBEPKA
NOKAPHBIX ~ THAPAHTOB, TPOBEpPKA HPOMYCKHOH  CHOCOOHOCTH  y9acTKOB
BOAOIMPOBOAHOMN CETH MpU paboTe THAPaHTOB HAa BOAOOTAAYY U T.IL.;

- TpOMBIBKA ¥  Je3uMH(eKuus y4YacTKOB TpPyOONPOBOJOB  HOBBIX
BOJIOIIPOBOAHEIX CeTel (HOBOE CTPOMTENBCTRO),

- YHCTKA pe3epPBYyapoB THTHEBOH BOABI (OMOPOXKHEHUE, IPOMBIBKA,
Je3uH(pEeKIuUs U T.11. ),

- TCXHOJOTHYCCKHUC HYKIBI OKCIUTyaTallui CETU BOAOOTBCACHUA (l'[pOMblBKa
1 MIPOUUCTKA CETEH),

0) pacxomsl THTHEBOM BOAB HA TPOTHUBOIOKAPHBIE HYXKIBI (TyILEHUE
TI0XAapOoB),

B) Pacxojbl BOABI Ha HYX/BI TOPOJICKOTO XO3HCTBA, HE NPEABABIIEMBIE K
OIUTATe MOTPEOUTENAM 10 PELICHHUIO MECTHBIX OPIaHOB BIIACTH.

B cBs3M ¢ MpaKTUKON TPOBEIEHHUs Ha BOIOIPOBOAHOM ceTH paboT 1o ee
00cCITeIOBaHMIO, HAagKe M MHTEHCU(PUKAIMM K HEYYTCHHBIM HYXXKHO TaKKe
OTHOCUTH KONIMYECTBA BOABL, PACXOAyeMble IIPM BBIOJHEHWH HATYPHBIX
TUAPABINYCCKUX ucnelTanmii. [Tokasarens «HCYYTCHHBIC pacxodbl BOALD) OOJDKCH
OTpaKaTh (M COOTBETCTBEHHO B HEr0 JODKHBI BKIIIOUaThCs B KA4eCcTBE

COCTaBJ'IfIIOH_[WX) HCOITa4YnBacMBbIC, HO HCOGXOI[VIMBIG TCXHOJIOTHUYCCKHUE PaCXO/bl,



00€eCcneunBaloIe HOPMAIBHYI0 OKCIUTyaTalyio U X03fMCTBEHHO-(DMHAHCOBYIO
JIeATEbHOCTh BOJOCHAOKAOIIETO TIPEATIPUATHSL.

Ilorepn BOABI U3 BOAOIPOBOAHOH CETHM W EMKOCTHBIX COOPY>KCHUI
BKJIIOYAOT!

a) CKPBITBIC YTCYKU BOOBI M3 BOZ[OHpOBOI[HOﬁ CCTH MU C€MKOCTHbIX
COOPYXKEHUI — Pa3HOBUIHOCTh YTEUEK BOABL, HE 0OHAPYKUBACMBIX IIDH BHEITHEM
OCMOTPE BOJOMPOBOAHON CETH U EMKOCTHBIX COOPYIKECHUIA,

0) BUmuMBIe (pealbHBIE) YTEUKHA BOJBI NPH AaBapusIX M TOBPEXKIACHHUSIX
TPYOOIPOBOIOB U apMaTyphl;

B) IOTEpH BOJBI NpU INPOBEACHUM pPA0OT, CBS3AHHBIX € YCTPAHCHUEM
TIOBPEXKACHUI Ha BOAOMPOBOJHON CeTH (peMOHTE TPyOOMpPOBOAOB, apMaryphl W
COOpY>KEHHUM ),

T) YTE€UKH Yepe3 BOAOPa3OOPHBIE KOOHKH.

Heperucrpupyemble pacXo/Ibl BKITIOYAIOT:

- pacxomel BOJABI, HE 3aPETUCTPHPOBAHHBIE CPEACTBAMH H3MEPEHUI
BCJICACTBHE HGZ[OCTaTO'-IHOﬁ YYBCTBUTCIIBHOCTH W HAJIMYHAA TIOTPEIMHOCTH CPECACTB
U3MEPECHUN,

- pacxombl BOABI, HE PETUCTPUPYEMBIE OpraHU3alMeil BOAONPOBOIHO-
KaHAIM3ALHOHHOTO XO34iiCTBA M HE OIUIAYEHHbIE MOTPEOMTENSIMH  NPH
CaMOBOJIBHOM NOJIb30BAHUM CUCTEMAMH KOMMYHAIBHOTO BOAOCHAOMKEHHMSI.

Pacuer motepb BOABI IPU €€ TPAHCNIOPTHUPOBKE OCYILECTBISIETCS B LIENAX
00ocHOBaHHS  OamaHCOB  BOJOCHAOXCHWS,  YCTAHOBJCHHS  JIOJNTOCPOYHBIX
napamMeTpoB  peryinupoBaHus TapudoB, pacuera Tapu(oB  OpraHu3aLHii,
OCYIIECTBJIIOIUX TOpAUee BOJOCHAOKEHNE, XOIOJHOE BOTOCHAOKEHHE, & TAKoKe
B LIeJISIX ONpeaeNienus nokazareneii 3¢peKkTHBHOCTH UCIONB30BaHUS PECYPCOB.

Pa3Mep HeydTeHHBIX PacX0J0B MOKET OBITH OIICHEH HA OCHOBE aHAIM3a X
CTPYKTYpHI, cOOpa, CHCTeMaTH3auuu, oO0paboTke W aHajaM3a HCXOMHOIM
HHpOpMAUUM MO DSKCIUTyaTallud ¥ OCOOEHHOCTSAM VCTPOMCTBA TOPOACKHX
BOIIONIPOBOAHBIX cerell. OOmmii pa3Mep HEYYTCHHBIX PacXOJOB BOIBI Is

KOHKpGTHOﬁ CHCTCMBI BOJOCHAOKEHHUS ONPEACIIACTCA KakK cymMMa
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COOTBETCTBYIOLIUX 00BEMOB BOJIbI TTO BHIMIECTICPECUNCICHABIM TPYIIaM, BXOISIIIUM
B CTPYKTYpPY HEYUTEHHBIX pacxoos [4] .

PazoBoe onpenenesue BCeX BUIOB HEYYTCHHBIX PACXOJ0B M IOTEPH BOJBL,
BKJIFOYAasl yTE€UKH BOJBI M3 CETH, HELIOCPEACTBEHHO HAa BOJOIPOBOAAX HEBO3MOXKHO,
YUUTHIBAs HEMPEPHIBHBLHA LUAKII NPOU3BOACTBA U MOTpebaeHus Boasl. Kpome Toro,
9TOT HOAXOH, HE MO3BOJAET MOJYYUTh AOCTOBEPHBIE JaHHBIE 00 MX YPOBHE B
JIATbHEHINEM, TaK KaK IIPU TAKOM OINpPEAETICHNH BENMKAa BEPOATHOCTH MOJTyYCHUS
CIIy4YaiHbIX, HEXAPAKTEPHBIX 3HAYCHUMH.

TTosToMy Meroauka perlaMeHTHpPYEeT KaKk TPUMEHEHHE pacdeTHBIX
METO0B, 0a3UPYIOIMUXCS HA BEPOATHOCTHO-CTATUCTUYECKUX OLIEHKAX, B OCHOBY
KOTOPBIX MOJI0’KEHBI HAKOTUIEHHBIE 32 JUTUTENBHBIE IEPUOIbI HAOMI0IeHUI TaHHBIE
0 (akTHYeCKUX pacxodax BOABI M (JAKTUYECKHE MOKA3aTeld HAJACHKHOCTH
JIIEMEHTOB CHCTEMBI (COOPYXCHHH, Y4acTKOB TpyO, apMarypel W T. M.), Tak U
WCIIONB30BaHME  JKCIUTyaTAllMOHHBIX  JAHHBIX, OTPAKAIOMUX  TEXHUYECKH
PEATBHYIO CTPYKTYPY ¥ pa3Mep HEYUTECHHBIX PacXoJ0B BOJEIL.

OCHOBHBIM MCTOYHHKOM MH(OPMAIMH 1O OIEHKE HEYITEHHBIX PACXOJIOB M
ToTEPH BOJIBI JOIDKHBL CITY>KUTh CBCJICHMUS, NIPEAOCTABIIEMBIE
JKCILTyaTaMOHHBIME CITyk0amu peanpusatas BKX [7].

Opranu3zauys LEIeHANPaBICHHON M IIaHOMEpPHOM GOpEOBI ¢ HOTEpAMU
BOJBI BO3MOXKHA TOJNBKO IIPH YCIIOBUM COBEPIICHCTBOBAHUS TEXHUUYECKOH
JKCIUIyaTallMd  COOpPY)KeHMI, MHTCHCU(UKAIIUM OpPOU3BOACTBA, KOPEHHOTO

YAYULICHUASA TTOBCCTHEBHOTO YU€TA U KOHTPOJIA MOAAaYX U peaTu3alii BOIBI.
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5 METOJbl OOEHKH HEYUTEHHBIX PACXOAOB U MOTEPH
BO/IbIL. BOJHDBII BAJIAHC

MeToabl OLEHKHA HEYYTEHHBIX PacXOJAOB W TMOTEPh BOABI pa3paboTaHbBl HA
OCHOBE 3aKOHOJATENBHBIX akTOB Poccuiickoi denepalyn, CTPOUTENBHBIX HOPM 1
OpaBUJ, CAHUTAPHBIX HOPABHI M HOPM, TIPaBHJI TOKapHOM O6e30macHOCTH U
coAEpKaT NOPAAOK OIPEACIICHAS BEIMYUH HEYUYTEHHBIX PACXOA0B U IOTEPh BOIBI

B I'OPOJICKOM BOJOIPOBOAHOM ceTu [6, 7].

5.1 Pacxoa BoabI Ha coOCTBeHHbIE HY /bl npeanpusiTust BKX

Pacxozpl Boabl Ha coOCTBEHHBIE HY¥ /bl peanpusatiii BKX ckiambiBatorcst
W3 pacxoloB BOJbl Ha OOCIY)KMBAHME NIPOU3BOJCTBEHHBIX (DOHIOB (OUHUCTHBHIX
COOpY>KEHHH, pe3epBYapOB MATHEBOMH BOBI, BOJOMPOBOAHBIX W KaHATM3AHOHHBIX
ceTel, IPOM3BOACTBEHHBIX 0a3, MACTEPCKHX, rapakeil U Ap.) U HA XO3sHCTBEHHO-
NUTHEBBIE HY>KIBI CTPYKTYPHBIX MOApasaeaeHui npeanpustis BKX.

TIpoueHT pacxona BOIB Ha COOCTBEHHBIE HYK/IBI CTAHLMI BOJOIOATOTOBKU
I, He TOJDKEH IIPEBHIIATH IIPH IOBTOPHOM HCIONB30BAHUH NPOMBIBHOM BOJIBI 3—
4% KOJMMYECTBa BOIBI, MOJaBacMoil moTpeburensM, O6e3 MOBTOPHOrO

ucnonb3oBanus — 10-14%, mis cranimit ymsrdenus Boas! — 20-30% [7]:

.y :ﬂqoo%, (5.1)

w0
rae I1, — MPOIEHT COOCTBEHHBIX HYXKIT;
W, — pacXo BOIBI Ha COOCTBEHHEIC HYK/IH,

W__— 00BbeM BOJIBL, IOJAAHHOM B CETh.

o

Ecnu BOJa HA TEXHOJOTHYECKHE HYXKIBI CTaHLIUHA BOAOMOATOTOBKH
3a0mpaercss w3 COOCTBCHHOTO BOJONPOBOAA, OOCIY)KHBAIOMIETO OYHCTHBIE
COOpDYKCHHSI, TO 3arparsl HAa €€ TOoAady BKIIOYAIOTCS B  KAIBKYJIAIHUIO
ce0ECTOMMOCTH OYHCTKH BOJBI, T. €. HE BKIFOYAIOTCA B CTPYKTYPY HEYYTEHHBIX

pacxoJI0B BOJIEL H ONpeaelstores B coorsercTum ¢ CIT 31.3330. 2012 [8].
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Pacxonsl BoAbl Ha HyXAbl Jlaboparopwii OpraHH3aUyii BOAONPOBOAHO-
KaHAIN3AIUOHHOTO XO3SHiCTBA ONpPEACNSAIOTCS MO KOJHYECTBY paboTarommx
Hopmam CI1 30.13330. 2012 «BHyTpeHHuUiT BOAONPOBOA M KAHATH3AIASA 3IaHI .

O0BeM Wiss, Y& W3pacXOJOBAHHON BOJIBI PaBEH:

Wis = 0,001g N T, (5.2)
Il ¢ — pacxo], BOALL HAa OJHOro padoraromiero, mpunuMaemMslii no CIT 30.13330.
2012,

N — gucno paboraromyx B 1aboparopusx, 4ell.,

7' — NpOAOIDKUTENIBHOCTE PACUETHOIO IEPUOAA, CYT.

Pacxon Bombl M3 mNpoOOOTOOPHBIX KpPaHOB Ha HACOCHBIX CTaHLMAX
omnpenensiercs mo Hopmam CIT 30.13330.2012 «CHulI 2.04.01-85* BryTpenHuit
BOJIOITPOBOA M KaHANM3anusl 31anuii» Ha 1 xpas [10].

O6umii 00beM BOABI Wipos, M3, M3PacXOI0BaHHOH W3 MpoOGOOTOOPHBIX
KpaHOB 32 PacyeTHBII NEPUOJ, COCTABUT:

Wipos = 8,64 T, (5.3)
rae n — obrmee 9rucao mpo6ooTOOPHBIX KPaHOB.

Pacxomer  BoAbl  Ha  OOCHyKMBaHHE  IIPOM3BOJCTBEHHBIX  (HOHIOB
npeanpusatis BKX HOpMUpPYIOTCS 1O AEHCTBYIOIIUM HOPMATUBHBIM TOKYMEHTAM,
IIPOCKTHBIM AAHHBIM WM MO NAcNOPTHHIM JaHHBIM  3aBOJOB-U3TOTOBUTENEH
COOTBETCTBYIOIETO 000PYIOBAHHUS.

Pacxoapl U 00BEMBI BOABL HA NMPOU3BOJCTBEHHBIE HYXKABI COOCTBEHHOH
KOTENBHON, KOMIIPECCOPHOM, BO3AYXOAYBHOM CTAaHLMH, MACTEPCKOH, rapaxka u
JPYTUX OOBEKTOB BCIOMOraTe/IbHOTO HA3HAYCHHS ONPEACIIOTCS IO JaHHBIM
THUITOBBIX WITH WHIMBHAYAIBHBIX MPOEKTOB 3THX OOBEKTOB MO COOTBETCTBYIOIINM
HOPMAaTHBaM.

CyMmapHBIH 00B5eM BOIBI Wy, M, H3PACXOIOBAHHOM HA TIPOH3BOICTBEHHbIE
HYXIbl OOBEKTOB BCIOMOTaTElIbHOIO HAa3HAYEHMsl 3a PpacyeTHbI mepuon,

COCTABHT:
Wp=T7%0: 54
1
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rzie Q; — PacXoJl BOJBI Ha IPOH3BO/ICTBEHHEIE HYXK/IBI /-T0 00BEKTa, M,

7 — 9UCII0 OOBEKTOB BCITIOMOTATENEHOTO HA3HAYCHHS.

HopmaruBHble pacxofpl BoAbl Ha COOCTBEHHBIE XO3SHCTBEHHO-NUTHLEBHIE
Hyx 61 Taloke onpenensror no CIT 30.13330. 2012 «BHyTpeHHWIT BOJOMPOBOA U
KaHanu3auus 37aHui.

OOpeM  BOJBI  HAa  XO3MMCTBEHHO-NIUTHEBBIE  HYXKIBI Wiy, M,

H3pacX0J0BAaHHOM 34 PACUECTHBIN NEPUOI, COCTABUT:
Wa=17Y% qN, (5.5)
1

e ¢; — HOpMa pacxoza BOAsI o Tabmuue 5.1,

N; — uncno noTpebuTeNne.

Ormnara yka3aHHOTO KOJHYECTBAa BOABI MIET MO CMETE 3aTpar COOTBETCT-
BYIOIINM TOAPA3ACICHUSIM. BereacTBrE 3TOTO YKa3aHHBIE PAcXOAbl HE BXOJAT B
COCTaB TIOKa3aTenel, (GOPMUPYIONTMX CTPYKTYpY HEPEANM30BAHHOW BOIBI, H

BKJTFOYAFOTCS B 00BEM peann3anuu.

5.2 IIpodpunaxrudeckoe 00CTy:KHBAHHE BOJAOMPOBOIHBIX ceTel

JUTIs ToIiepKaHM TIPOIyCKHON CIIOCOOHOCTH BOJONPOBOJHBIX CETEH H
obecniedeHnst WX CAHUTAPHON HameXHOCTH (OCOOEHHO TYMHKOBBIX YYacTKOB H
YYacTKOB C MaJIbIMH CKOPOCTSIMH) B COOTBETCTBMU C «llpaBHiaMu TEXHHYECKON
JKCIUTyaTaUMd CHCTEM M COOPY)KCHHH KOMMYHAIBEHOTO BOJOCHAOKEHHA H
karamsanamy (M., Tocerpoit P®, 2000) mpoBoauTcs MX HPOQUIAKTHYECKas
MIPOYMCTKA U MPOMBbIBKA [7].

IIpodunakruueckoe oOcCIy>KHBaHUE BOIZONPOBOMHBIX CETEH BKIOYACT
CIIEYIOIIHE BHIB PaboT:

- IPOYMCTKA, IPOMBIBKA U JC3UH(EKIUS TYMUKOB, ACHCTBYIOIIUX Y4aCTKOB
TpyOONpOBOAOB,

- IPOBEPKA NO>KAapHBIX THAPAHTOB,

- poBepKa MPOMYCKHO# CMOCOGHOCTH Y4aCTKOB BOAONPOBOJHON CETH MpPH
paboTe ruApPaHTOB HA BOJOOTAAUY.
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YactoTa  NPOMBIBKH,  IPOTSLKEHHOCTD — IPOMBIBACMBIX  YYACTKOB
OCYIIECTBIISIETCS MO TOJOBBIM IUIaHaM NpoduakTiaecknx pabor. TIpoBoxsrcs
TIPOMBIBKH:

- IEHCTBYIOILEH CETH,

- TYMAKOBBIX Y44CTKOB,

- y4acTKOB TPYOOIPOBOIOB MOCIIE PEKOHCTPYKIIMH (CaHAIMM ) M PEMOHTA,

- Y9aCTKOB TPyOOIPOBOJOB HOBOTO CTPOUTENLCTBA.

IIpu Hanu4uy XECTKUX OTIOKEHWH B TPyOOIPOBOAAX HNPOQHIAKTHYECKOH
IIPOMBIBKE JIOJDKHA IIPEAIICCTBOBATH IPOUUCTKA TPYOOIPOBOAOB € HOCIEAYIOMIEH
ne3nHPEKIUEH.

TIpounicTka TPyOOIPOBOAOB UMEET HE TOJNBKO CAMOCTOSTENBHOE 3HAYCHUE
(BOCCTaHOBNICHNE IIPOIYCKHOM CIOCOOHOCTH, MNPEAOTBPALLICHHE BTOPUYHOIO
3arps3HeHNus ), HO TakxkKe SBILETCS 00A3aTENBHEIM 3TaloOM B TEXHONOTHYECKOM
IpoLiecCe  BOCCTAHOBIECHHWSA BHYTPEHHEH MOBepxHOCTH Tpyd. B oCHOBHOM
TIPUMEHSIOTCS  CIICAYIOMME CIOCOOBl OWMCTKH TPYOOMPOBOAOB OT OTJIOMKCHMIA:
MEXAHUYECKHH  (CKPEeOKOBBIH), T'MAPOMEXAHWYECKUH, TUAPOJAHMHAMHUYCCKHMA,
THAPOITHEBMATUYECKUH, THIPABINIECKHUM.

CexkyHIOHBI pacxom BOABl ¢, M/CEK Ha TPOMBIBKY /-0 ydacTka
BOJOIPOBOAHON CETH 3aBHCHT OT CHOC0O0A MPOMBIBKH, HIPOMBIBAEMOTO JUAMETPA
TpyOOIpoBOIA M CKOPOCTH IBWKEHHS BOABL JI0 TMPOMBIBKH  YYacTKOB OHH
OTKIIOYAKOTCA U OmopoxkHAITcA. Ilotepu BoAbl (J; NpPH  ONMOPOXKHEHUH
TpyOOIpPOBOIOB OMpeNeNsroTC Mo (hopMyJe:

0 =xid*n/4, (5.6)
TA€ ¢ — JJIMHA OLOPOXHAEMOr0 y4acTKa, M,

d; — nmameTp Tpy6onpoBoaa, M

ITponomKUTENEHOCT TIPOMBIBKH Ha OMHOM YYaCTKE NPHHUMAETCS 1O OTIBITY
SKCIUTyaTallid, HO HE McHee 1 4 B 3aBUCHMOCTH OT Xapakrepa M KOJIMYECTBA
ornoxeHud. O6beM BOABI, M3PACXONOBAHHEI HA MPOPUIAKTHYECKYIO MPOMBIBKY
TYNHKOB, BEIYMCIIIETCS IO CIEAYIOLIEi BopmyJe:

W) = 3600 fvit; — 3600p/ 45 dvit; = 28005 dvit;, (5.7)
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rae V' — cKopocTh IIPH NPOMEIBKE i-T'0 TYMHKA, M/C;

f; — INOIMab CEUCHMS i-rO TYIHKA, M,

d; — nMamerTp i-ro Tymnuka, M;

t; — TIPOJIOJDKATENEHOCT TPOMBIBKH TYITHKA, 1.

OObeM BOIBI, H3PACXOAOBAaHHBIA Ha NPOPUIAKTHYECKYIO TPOMBIBKY
JEHCTBYIONMX BOJONPOBOIHBIX ceTelt (C MATBIMU CKOPOCTAMHE), ONPEIENSETCS 10
thopmyne:

O = 7489 &; \JH, t;n, (5.8)

rae H; — 1aBicHAe, M. BOJ. CT.;

d; — nuametp TpyOONnpoBoa, M;

; — NPOJOJDKUTEIIBHOCTh NPOMBIBKH i-F0 IPOMBIBAEMOr0 Yy4acTKa, Y
(IpUHUMAETCS MO OMBITY HKCIUTyaTaluy, HO He MeHee 1 U i TYMHUKOB U 4 1 1
NIPOMBIBKH BOJOIPOBOJIHBIX CETEH);

1 — KOJIMYECTBO MPOMBITHIX YYaCTKOB.

Jesunpexuuns BOAONPOBOAHBIX CETEH U pacyeT 00beMa BOAB HAa MPOMBIBKY
TpyOOIPOBOIOB TOCHE ME3HH(EKUNAHW OMpenenseTcs Ha OcHoBanum «lIpaBu
TEXHUYECKOH  OKCIUIyaTaUM CHCTEM U COOPYXKEHMH  KOMMYHaIBHOTO
BojocHaOxeHuss u kamamuzamun» (Tocerpoit Pd, 2000) m cormacoBeBaeTCA C
TEPPUTOPUAIBHBIM OTAeneHreM PocniorpeGuanzopa [7, 10].

Jesunpexuun noanexar yuyacTku TpyOOnmpoBOJOB U apMaTypa, Ha KOTOPbIX
NPOBOAMJIMCE PEMOHTHBIE MWIH TNpoduiakTiueckue paboOTEl € HapylIeHHEM
T€PMETHYHOCTH BOJOMPOBOJA, & TAKXKE HOBBIE TPyOompoBoabl. Ilopsanok u MeTon
BBIMIOJIHEHUS AE3HMH(EKIUM 3aBUCAT OT Xapakrepa padoT, MPOM3BEACHHBIX Ha
BOJOIPOBOAHOM ceTH. Jle3uH()eKIUsl BOJOIPOBOAHBIX CETECH MPOBOIUTCS BOJHBIM
pactBopoM runoxuopura Hatpust [OCT 11086-76A.

Pacxon Bonpl Ha Ae3UMHGEKUMIO BOJONPOBOJHEIX CETEil B COOTBETCTBHU C
TpeGoBanuamu  TTpmnoxernus 5 CHull 3.05.04-85° «HapykHble ceTH |
COOpY’)KEHHS BOAOCHAOKEHHS M KaHATH3AINW» CKJIANBIBACTCAd H3 00BEMOB BOABI

Ha 3aI0JIHEHUE U IPOMEIBKY TPyOOIIpOBO/IA M BEIYHCIIAETCS IO opmyIe:



o = 0,7852512,'],[,(](1 +K) (5.9)

rie O™ — oObeM BONEI, M’, M3PACXOMOBAHHbIN NP A3MHMEKINHA y4acTKA
TpyOonpoBoja MNPOTSHKEHHOCTBIO [,; M, 3aKOHYEHHOTO CTPOHTENBCTBOM HITH
OTPEMOHTHPOBAHHOTO IIOCTIE aBapHHy,

d; — maMeTp i-ro MPOMBIBAEMOTO YIacTKa,

L; — NpOTsDKEHHOCTH /-I0 IPOMBIBAEMOT0 yUacTKa,

Ky u K; — x03((UIUEHTH, YYMTHIBAIOIME HEOOXOMNMOE YBEIMUCHUE
obreMa BOABI HA AE3MH(EKIMIO W MPOMBIBKY TS JOCTIDKCHUS KOHIICHTpAITHit
XJIOpHO!t BOABI B Hambolee ymadeHHON Touke ydactka TpyOOmpoBofa,
cocrapmmommux mo CHull 3.05.04-85° «Hapyxkubie ceTH H COOPYKECHHS
BONOCHAOKEHHS ¥ KaHammsalnuu He Menee 0,3 T/M’ OCTATOYHOIO XI0pa B
MTPOMBIBHOH BOJIE.

O0beM BOAbI Ha TPOMBLIBKY omnpenenseTcs 12-KpaTHBIM — OOBEMOM
MIPOMBIBAEMOTIO y4acTka Tpydomposona (K; = 2, K; = 10). /luamerp U IHHA
ydacTka BbOMparoTcs 13 bassl  JaHHBIX MHBEHTApH3alMM  YYacTKOB
TpyOONPOBOAOB WM 3afaroTcsl aucrmerdepoM Mpeanpusatus BKX. OOmen Boabl
paccuMThIBaETCS Ha MaKCUMaJbHbBlE CKOpocTH (He MeHee 1,5 m/c), mcxons w3

TPOMYCKHOM CIOCOOHOCTH BOJOCTOKA H BOJOOTBO/IOB.

5.3 Pacxox BOABI NmpH HOBOM CTPOHTEILCTBE M PEKOHCTPYKLMH
BOJONPOBOJHBIX ceTeil

IIpo¢unakruyeckoe OOCIY’KMBAaHME HOBBIX YYaCTKOB BOJONPOBOIHBIX
CeTel, a TAKoKe YYacTKOB II0CTIE KAllUTaJIbHOIO PEMOHTA BKJIOYACT WX NPOMBIBKY H
JIe3uHPEKIHIO.

OO6BeM Boabl, TpeOyeMBIil s POMBIBKH M IE3UH(EKIMH, PACCUMTHIBACTCS
Ha MaKCHMAJIBHBIC CKOPOCTH HE MeHee 1,5 M/c, TpH 3TOM mpeaycMarpuBaeres 12-
Kpathbiii 06beM Bobl. O0BEM BOJBL onpeeisteTcs no GpopMyJe

or :Zldizn-/4‘12,

re d; — muaMeTp /-ro MPOMBIBHOTO y9acTka
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[ — IPOTSHKEHHOCTS i-TO MPOMBIBHOTO YYACTKA, M

Pacxon Boab! Ha fe3nHEKIMIO onpeaenseTcs no hopmye:

Q* = (),7852‘12,11.(1(1 +K,).

5.4 Pacxoanl BOABI HA MPOBEPKY MOKAPHBIX THAPAHTOB H MPONYCKHOI
CHOCOGHOCTH YYACTKOB BOJAONPOBOIHOI CeTH HA BOA0OTAAYY

OOmmit 06beM BOIBI, M3PACXOI0BAHHBIM HA MPOBEPKY ACHCTBUS MOXKAPHBIX
TUAPAHTOB, ONpPEAEIAETCS M0 GOpMYyJie:

Q™ =3,6Y (qnt), (5.10)
TA€ q; — Pacxof BOIBL, JI/c, Ha 1 CTBOJN HpH TYIICHHM MoXkapa W3 ruapaHTos (15
J/c),

7; — KOJIMYECTBO 33 CTBOBAHHBIX THAPAHTOB;

f; — HPOAOJDKUTENBHOCTh OEHCTBUS THMAPAHTOB, 4 (IPUHUMACTCA IO
(paKTUYECKUM  JAaHHBIM, MPU UX OTCYTCTBUM JIOIYCKACTCS IPUHUAMATHL
IPOAOJDKUTELHOCTD ACHCTBUSA paBHOM 0,12 u).

Orotr BHL PaboT OTHOCUTCA K OPO(UIAKTHYECKOMY OOCTY>KHBAHHIO
BOJONPOBOAHBIX  ceTeil.  PekoMeHayeTcss  NpOBEpSATh  COBMECTHO €
IIPOTHBOIIOKAPHOM CiTy»00i moJkapHble TMAPAHTHI HA BOAOOTAAYY [Ba pasa B roj
(momHEM cegerneM). [To TaHHBIM SKCILTyaTaliy Ha | THapaHT pacxoayercs 0,3 M’
BOJEL.

IIpu nmpoBepke MPOMYCKHOH CIIOCOOHOCTU Y4YAacTKOB BOAOIPOBOJHON CETH
Ha BOJOOTAA4dy IPOBEPSIOTCS 3aJBMXKKM Ha CIYCKHBIX JIMHUSX, OTBOJ BOJIBI B

JAPCHAKHYIO WA BOOAOCTOYHYIO CETh.

5.5 Pacxoasl Boabl HA TyIIEHHE MOKAPOB

Ha nenu noxapoTymieHHS BOAA PACXOAYETCS W3 HOXKAPHBIX THIPAHTOB,
BHYTPEHHUX IIOJKAPHBIX KPAaHOB, CHOPMHKICPHBIX X APEHUEPHBIX CHCTEM,
aBTOIMCTEpH. B cootBerctBuu ¢ «[IpaBunamMu TIOJIb30BaHHS CHCTEMaMHU

KOMMYHAJIFHOTO BOJOCHAOMKEHHS M KaHaau3auuu B Poccuiickoit denepauumy [6]

19



y4eT PacxofOB BOIBl Ha TOXAPOTYIIEHIE OCYLIECTBISIETCS B  TIOPSIKE,
OTpEICTIIEMOM ~ OpPraHaMH  MECTHOTO  caMmoympaeieHns. OOBEM  BOJHI,
M3PACX0I0BAHHbIN HA TYLIEHUE /-TOTO M0XKApa, OPEAeseTcs o PopMye:

Q" =m}V + 3,6Z(q,n,.t,.), (5.11)
TIE M;— KOJIMYECTBO aBTOLMCTEPH;

V — BMECTHMOCTb ABTOTIHCTEPHEL, M

g: — pacxon BOAbI JI/C Ha 1 CTBOJ IPH TyIIEHHM NOXAapa W3 THAPAHTOB, HA 1
HOYKAPHBIN KPAH ¥ HA OJIHY CHCTEMY aBTOMATHYECKOrO IIOKapoTyIeHus, 15 ji/c,

n; — KOJMYECTBO 3aNeHCTBOBAHHBIX THAPAHTOB, KPAHOB MIIH CHCTEM
ABTOMAaTHYECKOTO TOKapOTYIICHHSI,

l; — TIPOJIOJIKUTENBHOCTh JEHCTBUS THADAHTOB KPAHOB HJIM CHCTEM
ABTOMATHYECKOTO MOKAPOTYIICHHUS, 1,

Tlapametpsl m; V, n, §; TIPAHAMAIOTCS TO JaHHBIM TOCYAAPCTBEHHOH
NPOTHBOMOYKAPHON Ciy>KObI, IPH OTCYTCTBMM IJAHHBIX JOMYCKAETCS NPUHUMATH
TIPOJOJDKUTEBHOCTD AEHCTBHUSA paBHOM 3 4.

OGumit oGbem Bombl O™, M, M3PACXONOBAHHON HA MOKAPOTYIICHHC 34

PACUETHBIIA MEPUOA, COCTABUT:

QHO)K. _ Z QI'IO')I(. (5.]2)

5.6 Pacxoasl BOABI IPH NPOBEACHHH PaloT, CBI3aHHBIX € YCTPAHEHHEM
aBapuii 4 MOBpeKAEeHHIT HAa BOAONPOBOAHOI ceTH

Tlpm pemoHTHBIX padoTax, CBA3aHHBIX C YCTPAaHEHHEM apapuii u
NOBPEXKACHU TPyOOMPOBOJAOB NPH MX PEMOHTE WM 3aMEHE, PAcXOXBl BOIbI
BBI3BAHHI:

- OMIOPOKHEHUEM TPYOONPOBOAOB AJisl IPOU3BOJACTBA PEMOHTHEIX paboT;

- IPOMBIBKOH TpyOOIPOBOAOB HEPEA Ae3UH BEKIHE;

- AesuHpexunet TpyOOnpoOBOAOB;

- IPOMBIBKO} TpyOOIPOBOAOB HOCIE Ae3UHPEKIMH.

OGbeM BOJBI TIPH OTIOPOKHEHAH ydacTka TpyGonposoma O™ onpenensercs

no opmye:
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QoM =¥Md?x/4,

rae £ — JJINHA OIMOPOXKHACMOTO YIacTKa, M,

d; — mmametp TpyOONpoBOAa, M.

Hduamerp W JUIMHAa yd4acTka BHIOMparoTcss W3 Gasbl JAaHHBIX Y9acTKOB
TpyOonpoBoaoB. Pacxox BOAbI HA MPOMBIBKY TPYGOIPOBOIOR MOCIE YCTPAHEHUS
MOBPEXKICHUM ITPY OTKITIOUCHNH CETH BEIUHUCIACTCS 0 HOpMYyIIe:

Q=¢-nd /4,
raef — IIMHA IPOMBIBAEMOTO TPYOOIIPOBOA;

d —uaMeTp POMBIBAEMOTO TPYyOONPOBOIA.

JuameTp W JIMHA TPOMBIBAEMOIO y4YacTKa BBHIOMparoTcs W3 0a3bl JAHHBIX
y4acTKOB. 3ajaBacMbIii pacxox Ha 12-KpaTHBIi 0OMEH BOIBI PACCUMTHIBACTCS Ha
MaKCHMaJIbHBIE CKOpOCTH (He MeHee 1,5 M/c), uCXOmsd WH3 TPOMYCKHOH
CTIOCOOHOCTH BOAOCTOKA M BOXOOTBOJIOB.

O6beM BOABL IPH AC3MHGEKINH YIACTKOB TPYOOTIPOBO/A TIOCIE YCTPAHEHHUS

HOBPEKICHUH OMpeIeNseTcs o clenyomiei hopmyre:

Qe = 0,7852d2,‘Li(K1 +K,). (5.13)

5.7 Pacxoanl BOAbI Ha NPOPHUIAKTHYECKYI0O OYHCTKY pe3epByapoB
nutbeBoii Boasl (PIIB).

Pacxoapl BoAbl Ha OPOMUIAKTHYECKYIO OYMCTKY PE3epBYapoOB NMTHLEBOH
Boasl (PIIB) cknagpiBaeTcss W3 pacxoAOB BOJB HA CMBIB OCA/IKa, AC3UHPEKIUIO 1
TIPOMBIBKY CTEHOK W JIHMIIA W BKITFOUAET:

A) Pacxon Boasl Ha yreuky ¢ mnosepxHocTH PIIB: (ompenensercs B
coorBerctBur 0 Chull 3.05.04-85 «HapykHBIE CE€TH H  COODPYXKCHHS
BOJOCHAOXKEHUS U KaHANU3aLuuuy», M. 7.33.: ansg eMKOCTHBIX COOPY>KEHUil yObUIb
BOABI 32 CYTKM HE mpeBblmaet 3 o Ha 1 M> CMOYEHHOH IOBEPXHOCTH CTEH H
JTHHIIIA).

B) Pacxox BOABI Ha MPOMBIBKY H Ae3MH(EKLHMIO PE3epBYapoB NMUTHCBOM

BOJIbL, KOTOPHIH  OIMpeeNseTcs Kak CyMMa:
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- obbema Bompl B PIIB, cOpacklBacMOro B BOHOCTOK, MOCHE CPaGOTKH
YpOBHS BOAHI B pe3epByape 10 1,5 m;

- 06beMa BO/IBI HA OTMBIBKY BHYTPEHHHX TIOBEPXHOCTEH pe3epByapa U CMEIB
0cazKa ¢ JHULLA;

- oObemMa BOIBI i1 IIPUIOTOBICHWS pAacTBOpa THMIIOXJIOPHTA HATPHUS,
HIYTIEro Ha Ie3WH(PEKIMIO PE3EPBYapa;

- o6bema Bozbl B PI1IB, cOpackiBaeMOro B BOXOCTOK IT0 OKOHYAHHU BPEMEHH
KOHTAKTa C JAC3MHGULUMPYIOIIM PacTBOPOM, IIOCJIE HAMONHEHHUs pe3epByapa J0
ypoBas 0,5 M;

- obObeMa BOAbl, paBHBIA 1,5 Wy, cOpackiBaeMBIii B BOJOCTOK MpH
paz0aByieHUH Je3MH (UM PYIOLIET0 pacTBOpa U BOAOOOMEHE.

B). Pacxoa BoAbl Ha ruapasiMyeckoe ucnbitanue PIIB, paBHOro ero
o0nemy.

Hesungexumro PIIB  ocymectsastor cornacho CHull 3.05.04-85*: uepes 2
Yaca Tocie Ae3MH(EKIIH BHITOMHAIOT NpoMbiBKY PIIB JuId ynaieHHS U3 HEro
0TpabOTaHHOTO PacTBOpA THIOXJIOPHTA HATPHS METOOM HAIOJHEHHS pe3epByapa
BOJIOM Ha BBICOTY 0KO0JI0 0,5 M M NOCIEAYIOMUM €€ ¢OPOCOM B BOJOCTOK (B CITydae
Je3MHGEKINA METOAOM OPOIICHHS).

TIpoMBIBKY NpPOM3BOIAT TaK K€, KaK U CMBIB ocagka. [lns pe3epByapoB
BMeCTUMOCTBEO 6ostee 100 M° 00BeM BOBI O, M° , H3PACXOIOBAHHOMN Ha OYHMCTKY
i-ro pe3epByapa, COCTaBUT:

Oy =36qn(t+6)+0,5F 107, (5.14)
TZIE: ¢; — pacXoj CTPYM, JI/C |

{1 — TIPOJIOJDKUATENHFHOCTH CMBIBA OCAJIKa, 1,

1, — IPOAOILKUTENBHOCTD NOCIEAYIOLIEH POMBIBKH, Y,

1 — 9HCII0 CTPYiA,

F; — mnomans BHyTPEHHEH MMOBEPXHOCTH PE3EPBYapa, M2

TIpoMBIBKa pe3epByapa MUTHEBOM BOJBI TIPOBOJMTCS MO COITACOBAHMIO C

TEPPUTOPHUAITEHEIM OTACNEHHEM PocmoTpedHaa3opa.
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5.8 Texnomoruueckue HY:KAbl SKCILUIyaTaUuud TPyOONMpPOBOIOB CceTel
BOJ0OTBE/IeHHSI — MPOMBIBKA ceTeif

O6beM BOABI HAa TEXHONOTMYECKHE HYXKIbl OSKCIUTyaTalndl CeTeH
BOJOOTBEACHUS (TIPOMBIBKA CeTel) onpeaenseTcs o Gopmye:

O =2800) dv, 1’ (5.135)

7€ Vi — CKOpOCTE IpH IPOMEIBKE 1,5 M/c

d; — IMaMeTp I-TO IPOMBIBHOTO y4acTKa, M

I; — IPOJO/DKUTENBHOCTD IIPOMBIBKY 1-I0 IPOMBIBHOIO Y4acTKa, 4

CKOpOCTB IPOMEBIBKH, (M/C) IPHHHMAETCS:

- IpY BOASHOM mpoMeIBKe 1-1,5 m/c;

- TIpA THAPOTTHEBMATHYECKOM M THAPOMEXAHWIECKON — B 3aBUCHMOCTH OT

BHJIA OTJIOKEHHi ot 1,5 mo 3 m/c.

5.9 Pacxoabl NUTHLEBOH BObI, HE 3aPErHCTPHPOBAHHBIE CPEICTBAMM
H3MePeHHUii U HeyYTeHHbIe pacXodbl BOIbI BC/JIeICTBHE NOTPEIHOCTH CPEACTB
H3MepeHuii

Y4eT BOABI HAa BOAOMPOBOJHBIX CTAHLMAX JOJDKEH OCYLIECTBISTHCS
aBTOMATM3UPOBAHHONH CHCTEMOl JAMCHETYEPCKOTO KOHTPOJNS M YIPaBJICHUA
(ACKL1Y). B cocraB m3meputenbHbix kaHanoB ACKJ/LY Bxoaar ciepyroiue
KOMIIOHEHTHI:  Y/IbTPa3BYKOBBIE PACXOJAOMEPBI, KOHTPOJUIEPHI, JIMHUU CBSI3H.
[NorpemHOCTs TpPH HW3MEPEHHAX MOJAYM BOABI B TOpoA coctaBmsier 2,5% oOT
[OAa4il BOJBI M CKJIAJABIBAECTCS U3 IOTPELIHOCTH HEHOCPEACTBEHHO MPUOOPOB
ydeta Boabl (1,5%) u morpemHocT! kKaHanoB cBszd (1,0%). [lnst yyeta BOABL y
abonentoB npeanpusatus BKX npuMeHs0Tcs BOAOCUSTIAKH KPhUILYATOTO TUIA —
kaymopst 15, 20, 25, 32, 40 mM 1 TypOuHHOrO THNA — 50, 65, 80, 100, 150, 200 MM.

TIpenen cpeaneit MHTErpajbLHOMN MOTPEIIHOCTH cUeTYHKa cocrasisier 1,8%.

5.10 YTeuxu BoAbI Yepe3 BOAOPA300PHbIe KOJIOHKH
O6wem Boabl O, M, BBITEKIIIEit 4yepe3 BOIOPa30OpHBIE KOJOHKH, UMEIOINE

YTEUKH 32 PACYCTHBIM TIEPHO £, 4, COCTABHT:
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0 =6-n-q-t, (5.16)
& — JIONS BOIOPa30OPHEIX KOJIOHOK, MMEIOIIHNX YTEUKH B A0NAX €AHHHLEL,
1 — o0111ee KOMMYECTBO BOAOPA3OOPHBIX KOJIOHOK,
g — CpelHMH pacxoj BOAB IpPH yTeuke, M’/CyT (NIpH OTCYTCTBHH
(haKTUYECKMX JAHHBIX CPEJHMI PacxXol BOJbI IPH YTEUKE Uepe3 BOAOPa3OOpHEIC
KOJIOHKH JIOTTyCKAeTCsl IPHHAMATH PaBHBM 21,6 M*/cyT)

! — pacUETHBII MIEPUOS (CYT).

5.11 Pacxonbl BOABI NpPH aBapusixX HAa BOJONPOBOJAHOH ceTH A0
JIOKAJH3AUH NOBPEKICHHA

Pacxos BOJIBI, BRITCKAIOIMIA M3 i-TOTO OTBEPCTHA B TPyOax WM apMmarype
IIPU aBapusiX WKW TOBPEXKICHUAX HAa BOJONPOBOJIHOH CETH PAaCCUMTHIBACTCA IIO
topmyie:

Qi —3600u & \[2gH, , M'/u, (5.17)

rae: u — kodbduument pacxona, 0,6,

 — TIOWA/Ib XHBOTO CEUEHH i-TO OTBEPCTHS, M,

g — YCKOpeHHe CHITBI TshkecTH, 9,81 M/,

H; — cpennuii Hanop BOJpI B TPyOOIPOBO/IE HA MOBPEXKAEHHOM YYACTKE, M.

TIpu 3TOM 00BEM BOIBI (), BBHITEKILIMIA 32 PacueTHHIH MEpUOA ¢ (1) U3 H-TO

OTBCPCTHA, COCTABHUT:

0=9600tw,[H,, (5.18)

e ! — OPOAOJDKUTEIBHOCTD YTEUKH 110 (PAKTHYCSCKUM JAHHBIM C MOMEHTA 3asIBKH
JI0 JIOKAJTH3AIAH, 1,

@ — ILIOWA/Ib XUBOTO CEUEHH i-TO OTBEPCTHSL, M,

H; — cpennwit HaNop BOABI B TPyOOIIPOBO/IE HA MOBPEKACHHOM YUacTKe, M.

[Lromans >KUBOTO CEYEHHS OTBEPCTHS 0 M3MEPSIOT IPH  BCKPBHITHH
HOBPEKAECHHOTO YIacTKa, HAIIPUMED, HAJIOXKEHUEM MIUUIMMETPOBKH Ha OTBEPCTHE,
OJHAKO 3TO HE BO BCEX CIy4asXx BO3MOXHO. Torma IS pasinuHbIX BHUAOB

HOBpG}KI[CHI/Iﬁ UCTIOJB3YIOT CPEAHNUEC BEJIMUWHBI, UCXO0/IA U3 OIIBITA SKCIUTyaTarnm.
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Tak TpH MOBPEIKACHHIX CTEHOK TPYyOONPOBOJOB, HAPYMICHUSX CTBHIKOBBIX
COEHHEHUH TPyOOMPOBONOR, TONIOMKAX 3allOPHO-PEryNUPYIOLIE — apMaTyphl,
o0paTHEIX KjiamaHoB, (IAHLEB NPUHUMAIOT CIEOYIOMME CPEIHHE 3HAYEHHS
ILIOLIAIH JKABOTO CEUCHHUS XapaKTePHOTO TIOBPEIKACHUS:

0,=0,0002 M,

Ipu TpelmHax B TpyOOIPOBOAAX:

o, =0,0002 M.

ITpwu mepenoMax Tpyo

0, =0,03M

[Tpwn onrcanuy BUAA NOBPEXKACHUS YKA3bIBAOTCSI T€OMETPUYECKAE PA3MEPHI
HOBPEXKIACHUSL:

a) U CBHUILEH, 3IEKTPOKOPPO3uK TPyO 3amaeTcs AMaMeTp MOBPEXICHHS B
MM;

6) mpu Teum MeKIy (ITaHIIaMH, KOMIIEHCATOPOB, PACTPYOHBIX COCAMHEHUH,
TpelmmMHax Ha Tpydax, paccTpoifcTBax CBAPHBIX MIBOB, CTHIKOB MJIM LIEMEHTHOM
3a/IeJIKU 331aeTCsl ITMHA U ITHPHUHA B MM;

B) TIpA TCYU CAJIbHUKOB 3aABIDKKHU 3a1aCTCA JIMHA U LIIUPUHA B MM,

r) Tmpu mepenoMax TpyO, pasOuThIX TpyOaxX, pasMOPOKCHHBIX I
pazopBaHHBIX Tpydax, 3amBIKKAX WM (PACOHHBIX 4YacTAX, €CIM IUIOIIaib
M3ITMBHOTO OTBEPCTHSA OOJIBIIC IOMEPEYHOrO CCUCHHS TPYOBI WM pa3Meph
MOBPCKACHUA HC 3aldaHbl, TO mpn pacu€Tax MCIOJNbL3YCTCSA anaMETp
TpyOorpoBoaa;

O) 0OpY HApYIIEHAM TE€PMETHYHOCTH TOXKAPHOTO THApaHTa U IpH
TOBPEXXICHNN 3aTIPAIMBACTCS JUTHHA M LIMPHHA B MM, €CITH BBEICH TOJIBKO ONUH
pasMep OH 3a/aCT AUAMETP,

€) MpH OTKPHITOM IMOXKapHOM TWJAPAHTE 3aJaeTCs JAMaMeTp B MM U %
OTKPBITHA.

JITATENBbHOCTh M3/IMBA BOJBI ([IPOJIOJDKMTEIILHOCTh YTEUKH) OTpPEAeNIeTcs

KaK pa3HOCTb MEKAY BPEMECHEM TMMOCTYIUICHUS 3asBKH W BPCMCHEM 3aKPBITHS. inI

25



BBIIOJIHEHUY PAOOT 0€3 3aKPhITHS BPeMs JIOKAIM3ALMK OMPEAEISETCS IO BpEMEHH
OKOHYaHUs paboThI (PACKOIIKH).

JlaBneHue B MarucTpaigsiX, CETAX W Ha BOJOIPOBOJIHBIX BBOJAX
OIpElENsAeTCs 10 HamopaM Ha IUIAHIIETE B COOTBETCTBHHM C  JAaHHBIMU
MaHOMETPUUYECKON ChEMKH, TPOBOAMMOI /1Ba pa3a B IoX, a AT 3aBOJOMEpPHOM

CE€TH WK, €CJIN JAaHHBIX IO HAmopam HET, 3a4aCTCA JUCIECTUCPOM IO 3aIpocy.

5.12 CkpbIThIE YTEUKH

Hanuuue CKpBITEIX yTE€UEK BOABI W3 BOIOMPOBOAHOM CETH OOHAPY>KHBAIOT C
IIOMOIIBI0  3JIEKTPOHHO-aKyCTUYECKUX MPUOOPOB, a Talke IO pe3yinbTaTaM
MaHOMETPHUYECKUX CHEMOK WJIM CHCTEMAaTHueCKOro KOHTPOJS JaBjeHuil B CETH
IpH HAJMYWAH COOTBETCTBYIOIIMX CPEACTB perucTpanui. OCHOBHOH MeTox
O0OHapy>KEHUsI ~ CKPBITBIX  YT€UeK OCHOBaH Ha  YNABIUBAHMM  IIYMOB,
PACTIPOCTPAHSIOIINXCSA B 3€MJIE BIONL TpyOonpoBoaa. FCTOUHNKOM 3THX IIYMOB
SIBJIETCA TEYb BOJBI U3 MOBPEKACHHOr0 TpybonpoBoaa.

YcTaHOBJIEHO, ITO BEChMa Pa3HOOOPa3HBIE 0 NPOHCXOKACHHIO JaHHBIE 00
yTeUKaX aMMpPOKCHMUPYIOTCS JIAHEHWHON (YHKIHEH 3aBUCAMOCTH YACTBHBIX
00BEMOB MOTEPH BOABI M HHTCHCHBHOCTH OTKa30B (puc. 5.1):

qep = 0,54 + 0,15,
(5.19)

L€ (ep — CPelHsis BENHYMHA YTEUEK I JAHHOM KaTeropuu TpPyOOIIPOBOIOB,

T/c/KM;
Mf) — HHTEHCHBHOCTb OTKa30B TpyOompoBoja (C U3JIMBOM BOJBI),
ompexaenseTcs 1o Gopmyie:
> (t)
i)y —— (5.20)
Yt
30€Chb 7 — KOJIMYECTBO OTKA30B YYacTKOB TPyOOMPOBOMOB OIPEACICHHOTO

Marepraia i IHaMeTpa 3a IePHO/ BPEMEHH 3KCIUTyaTalHH /,
Yl; — cyMMapHas IIMHA BCEX YYaCTKOB TPYOOIPOBOMOB KXKIOTO AHAMETpa U
Mareprana.
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VIHTEHCMBHOCTb OTKa30B YyuacTka Tpybonposoga - X(t) xapakTepusyer
NNOTHOCTb BEPOATHOCTM BO3HUMKHOBEHMS OTKasa B paccMaTpvBaemblii MOMEHT
BpeMeHW (T. e PUCK TNOABNeHMS OTKasa (aBapuvm WAW  MOBPEXAEHWS)
Tpy6onposoza).

MonyuyeHHasa dopmyna (5.19) NoO3BONSET C OfHON CTOPOHbI OMpPeAenuUTb
006LLYH BEMYMHY PacX0A0B BOAbI M3-3a CKPbIThIX YTeUYEK MO BCeli BOLOMNPOBOAHOM
CeTu ropoga, a C [Apyroii 06bEKTWBHO COMOCTaBUTb MOMYYEHHble [faHHble C

pesynbTaTamu 3apy6eXHbIX OLLEHOK BENUUMHbI CKPbITbIX NOTEPb BOABI.

MNHTEeHCMBHOCTb 0TKa30B Tpy60onpoBoaos, 1, (1/r.kw).

PucyHok 5.1 - 3aBMCUMOCTb cpe,quVl BE€/IMYNHbI YTEYEK OT MHTEHCUBHOCTH

0TKa30B TPy6ONpPOBOJ0B
Ha pucyHke 5.2 nokaszaHa B3auMOCBs3b MeXY UHTEHCUBHOCTbIO NOSIBAEHUS

yTeuek AT, onpedensemMolii Kak yfAeNbHOe 4MCNo yTedeK Ha 1 KM Cetu, u

napamMeTpom NOTOKa OTKa30B.
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PucyHok 5.2 - 3aBUCMMOCTb MHTEHCUBHOCTM YTEUYKN OT MHTEHCUBHOCTM OTKAa30B

PacueT 06LUEl BENMUMHBLI CKPbITBIX YTEYEK MPOM3BOAUTCA CrefyHoWmm

06pasom:

a) no fJaHHbIM O MNPOTAXEHHOCTN CeTU W KOJN4YecTBe aBapVIVI Ha

Tpy6onpoBode [faHHOTO AuWaMeTpa (WM MO CETM B LE/OM) Onpeaensercs

MHTEHCMBHOCTb 0TKa30B X(t).

6) no rpaduky pucyHka 5.1 onpefensieTcs CPefHss BEMYMHA CKPbITbIX

yTeyeK, qov., n/c/Km;

B) onpefenseTcs 06Las Be/IMUMHA PACXOAA BOAbI MPU CKPbITBIX YTeUKax

Qyl=Lq (m3c),
rae 0>T - o6wuii 06bem yTeuek, M3c;
L - gnvHa Tpy6OnpoBOAOB CeTH, M;
r) BbIYMCNAETCA 06BEM YTEUKM 3@ CYTKU:
QyT=86400QyT;
[) onpefensieTcs 0THOCUTE/bHAs BEIMUMHA CKPbIThIX YTeuek
KW) = QyT ocp.cyrxtoo, MIcyT;
roe Kn - oTHOCUTeNbHas BENMYMHA CKPbITLIX yTeuek, %,
QyT. - 06wwmii 06beM yTeyek, MIcyT.;

QpoyT. - CpefHss CyToUHas nofava Bobl B CETb, M3CYT.
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5.13 IloTepu NUTHEBOI BOABI 32 CHeT eCTeCTBEHHO yObLIH

Tlotepu NUTHEBOM BOABI 32 CUET €CTECTBEHHOM YOBLIM OMPENENSIOTCS Ha
ocHoBaHuu IloctanoBnenus IlpasurenvcrBa Poccuiickoit ®eneparmn ot 12
HOsOps 2002 1. Ne814 «O mopsaxe YTBEPKACHUS HOPM €CTECTBEHHOU YOBUTH MTPH
XPaHEHUM W TPaHCHOPTHPOBKE TOBAPHO-MATCPUATBHBIX LieHHOCTEH» (CoOpanue
3aKoHoAarenbcTBa Poccuiickoit deneparmu, 2002, Ne 46, ct. 4596)

Hopma ecTecTBEHHON yObLIM — 3TO MHPEACIBHO JONMyCTHMAas BENMYMHA
0€3BO3BPATHBIX IIOTEPh BOIBL, BO3HUKAIONIUX HENOCPEACTBEHHO IIPH €€
TPAHCIIOPTHPOBKE M Iepeqade aOOHEHTaM BCICACTBHE CONPOBOKIANOIMX HX
(hu3mUecKUX IPOLECCOB (IMPOCAYMBAHUS Uepe3 IMOBEPXHOCTH, OpPBIBTOyHOCA U
UCNIAPEHHUS).

B HOpMY ecTeCTBEHHOM yObLIU BKIFOYAIOTCS:

- TOTepH OT TPOCAUMBAHHUS BOABI MNpPH €€ ToJade MO HAMOPHBIM
TpyOOIpOBOAaM BOAOIPOBOJHON CETU

- TIOTEPHU OT NMPOCAYUBAHUS BOJBI Npu € xpaHeHnH B PUB, pazmMemeHHsIx
Ha BOAOMPOBOJHON CETH, NP X UCIIPABHOM TEXHUYECKOM COCTOSHUM

- IOTEPH Ha OPBI3rOYHOC (BETPOBOI U KaleIBbHBIH YHOC) M HCIIAPEHHE BOJIBI
OpH SKCTUTyaramud (OHTAHOB, B Ciydae, €CiaH (POHTAHHBIE CHCTEMBI HMEIOT
6anaHCOBYIO IPHHANIEAKHOCTL opradu3anuu BKX.

Hopwmsl ecTecTBEHHOI yOBITH BOABI TPU XpaHeHH! B PUB, pa3MEIleHHBIX HA
BC ycranaBnuBaioTcs B KulorpaMmax Ha 1 M’ CMOYEHHOI noeepxHoct PUB B
4ac.

Hopmbl  ecrecTBeHHOM yObUIM BOABI TPH 3KCIUTyaTamuv  (OHTAHOB
YCTAHOBJICHBl B KWJIOTpaMMax Ha TOHHY BOJBI, Haxopsmeics B 0OOpOTHOM
ciucteMe (oHTaHa B TeuycHHWE uaca. HOpMBI €CTECTBEHHOW YOBIIM BOJABI Ha
BETPOBOIM WM KameNbHBIA YHOC TIpH SKCIUTyaTalud (POHTaHOB NpHHMMaroTcs 20
KAJIOTPAMMOB Ha TOHHY BOJIBI, HaxoJsIueHcs B 0OOpOTHO# cucreMe (oHTaHA B
TEYECHHE 9aca

EcrecTBeHHas yObUIb BOJIBI IPU €€ XPAHEHUU B PE3EPBYape MUTLEBOH BOJBI

(PTIB), onpeaensiercs 1o gopmyire:
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0, =13 " Fx0125¢, (5.22)
rae F; — va 1 M° cMouYeHHO# nosepxHoctd i-ro PIIB. Ilnomans cMOUYECHHOI
TIOBEPXHOCTH OTIPEAENACTCSA PH HAMONHEHWH pe3epByapa A0 MONOBHHBI paboueii
TIyOMHBL,

0,125 — HOpMa ecTecTBeHHO#M YOBUIH BOBI MK XpaHerHH B PTIB, kr/m” u,
¢ — IPOJOIDKUTENBHOCTE paboThl /-ro PI1B 3a pacueTHbIil nepuo, |,

N — KOIIMYECTBO Pe3epBYyapOB MUTHEBOH BOJIBI.

5.14 Onpenenenne o0mero pasMepa HEyITCHHBIX PAacXoi0B H MOTepb
BOJBI

OOmpuii pasMep HEyUYTEHHEIX PAacXOOB W MOTEPh BOABI OIpENENIercs Kak
CYMMa COOTBETCTBYIOIIMX OOBEMOB BOJBI IO BBIMICHEPEUUCICHHBIM TPyIIaMm,
BXOJIIIAM B CTPYKTYPY HEYUTCHHBIX PACX0I0B U IMTOTEPH BOMBL.

PacueTHas BenuuuHa NOTEPE U HCYUTCHHBIX PACXO00B BOJABI l"OpOI[CKOﬁ
BOJIOMPOBOAHON CETH B MPOLEHTaX OT 00BeMa TONAaHHOH B CETh BOJIHI,

onpexenstercs no popmye:

Q
P = 100 (%), (5.23)

Qn

riae P —pacyeTHas BeNU4uMHA (B %) HOTEPh M HEYITEHHBIX PACXOIOB BOJIH,
O — pacueTHIi roI0BOM 06HEM TOTEPh H HEYUTEHHBIX PACXOJIOB BOJIBL, M,
On — rooBo#i 00beM BOABL, OJAHHEIH B CETh TOPOACKOTO BOJOTIPOBOJA, M.
B kauecTBe NEPCIIEKTUBHBIX METOJOB ONpPEACNICHHs JYYILEro MOKa3aHus
3(1)(1)CKTI/IBHOCTI/I 10 YIPABJICHUKO NOTCPAMH CIICAYET pacCMaTpruBaTh MOTCPHA BOJBI
B KyOoMeTpax Ha 1 kM TpyOGOIIPOBOJIOB MJIK B JIMTPAX MO NOTPEOUTEIILCKHI OTBO/L
B JIcHb Ha 1 M mapnenus [13].
IIpu 3TOM pacueTHas BENMYUMHA MOTEPh W HEYUYTEHHBIX PACXOAOB BOJIBI
rOpOJICKO# BOJIOMPOBOTHOM CETH B M/(CYT-KM) ONPEACTUTCS 1O (opMyJIe:

0
Pl=e (5.24)

>L
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re () — pacueTHBI 00HEM HOTePh M HEYYTEHHBIX PACXOIOB BOJIBI, M°/CYT.

> L — IpOTsKEHHOCTH TPYOOIPOBOIOB TOPOCKOM BOJIOIIPOBOIHOM CETH, KM.

5.15 Pacuer BoaHoro 6ajianca

Tlotepu BOAB!I SBISAIOTCA OCHOBOW COCTaBieHWS BoAHOro Oamanca. OH
OnpejicnsieTcs MyTeM ONCHKA HWIIM Y4YeTa NPOU3BEACHHOU, TMOTPEONEHHOM W
MOTEPSHHHOMN BOJIbI — BEIYUCIICHHS JOJDKHEI IPUBECTH K Oanancy.

C  yueroM  pekoMeHpamuwi — MexayHapoaHoil  acconuanuu 1O
BojgocHaOxeHutro (IWA) npemnaraetcs CTaHTApTU3MPOBAHHBIA TOAXOJ K

CTPYKTYpe W COCTaBICHWIO BOAHOTO Oamanca. CTpyKTypa BOZHOTO Oanamca

npuBeAcHa B Tabmmie 5.1.
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Tabnuna 5.1 — Boanbiif 6anmanc crangapra [IWA

O0mas

1. Cankumo- | 1.1. 1.1.1.Peaymzarms Boabl (M3MEPEHHOE BOAONIOTPEOIICHHE) JoxonHas
HUpoBaHHOE | OnnavyeHHoe BOJA
HOTpeOIEHUE | CAHKIMOHMPOBAHHOE

norpedncHue

1.2. HeonnayenHoe 1.2.1.CobcTBeHHBIE HYX bl nIpeAnpusTHs BKX. besnoxonnas

caakupoHnpoBanHoe | 1.2.2 TTpodunakruydeckoe 00CIyKUBaHUE BOAOTIPOBOIHBIX BO/IA

noTpebicHue cereit:

(TTone3nwbie - MPOMBIBKA TYMUKOB (OMOPOXHEHUE, IPOMBIBKA,

TEXHOJIOTHYECKH ne3uHdexus),

HEeoOXOaUMBbIE - IPOMBIBKA ACHCTBYIOIIMX YYaCTKOB TPYyOOIIPOBOIOB

pacxols! BOABI)

(omopokHEHHE, MPOMBIBKA, Ne3UH(EKLNs), ceTeli ¢ MabIMI
CKOPOCTAMH

- IPOMBIBKA HOBBIX YYacTKOB TPYOOIPOBOIOB (OMOPOXKHEHHE,
MIPOMBIBKA, AC3UH(EKIHA) — HOBOE CTPOUTENBCTBO,

- IPOBEPKA O>KAPHBIX IHAPAHTOB,

- IpoBepKa padoTOCTIOCOOHOCTH MOKapHBIX BHIIYCKOB,
1.2.3.Pacxoapl BOABI IpH MPOBEACHHUHM PA0OT, CBA3AHHBIX C
YCTPAaHEHUEM aBapuii ¥ MOBPEKACHUI HA BOJOIIPOBOIHOM CETH,
(omopoXXHEHHE, NPOMBIBKOM TPyOOIpOBONOB, AC3MH(EKIHS,
TIPOMBIBKO# TPYOOIIPOBOIOB MOCIE AE3UH(EKLIHN ):
1.2.4.Ilpodunaktugeckas IMCTKA PE3CPBYaPOB NUTHEBON BOIEI
(onopokHEHHE, IPOMBIBKA, Ae3UHPEKIN)

1.2.5. TexHONMOrM9IeCKUE HYKIBI SKCILTyaTalUd TPyOOpoOBOIOB
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nomayda
BOJbl B
CCTh

ceTeil BOROOTBEICHUS (TTPOMBIBKA)

1.2.6. [TpoTHBONMOKAPHBIE HYIKIbI — TYLUEHUE MOXKAPOB.

1.2.7. Pacxon BOABI HA HYK/Ibl TOPOACKOTO XO3SHCTRA (TIOIHB
3ENIEHBIX HACAKACHWH, YIIHII).

2. ITorepu
BOJIBI

2.1.
Heperucrpupyemele
pacxopl

2.1.1. Pacxonsl BOJBL, HE 3apETUCTPUPOBAHHLIE CPEACTBAMU
W3MEPEHHMIT BCIECTBUE HENOCTATOUHON UyBCTBUTEIBHOCTH
CPENCTB U3MEPEHNH,

2.1.2. HeyuteHHble pacXoAbl BOABI BCIEACTBUE MOTPELIHOCTH
CPEICTB U3MEPEHUI.

2.1.3.HecaHKUMOHNPOBAHHOE BOAOMOIB30BAHNE

2.2. YTeuKu BOJBI

2.2.1.Pacxozbl BOABL IPK aBapUsIX HA BOJOIPOBOAHOMH CETH 10
JIOKATM3aLHHN MOBPEKACHUSL.

2.2.2. Pacxon BOABI IPU YTEUKE Yepe3 BOJOPa30OPHbIC KOJIOHKH
2.2.3. CKpbITbIE YyTEUKH

2.2.4. YTeuku BOJBL B PE3€PBYapax MUTHEBOM BOJIBI

besmoxomnas
BOJA
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CaHKUMOHNPOBaHHOe MOTpebneHne - rof4oBOM 06bEM YUYTEHHON w/unnn
Hey4YTeHHON BOAbl, OTOOPaHHbIA  3apPerMcTpPMpOBaHHbLIMK  MOTPE6GUTENAMY,
(aboHeHTaMu).

BesgoxofHas Boga - PasHOCTb MeXAY BXOAHbIM O6bLEMOM CUCTEMbI U
OnfaYeHHbIM CaHKLMOHWPOBAHHbLIM MOTPe6EHNEM, COCTOUT U3:

- HEOMJIJa4YeHHOr0 CaHKLMOHUPOBAHHOIO NoTpebneHns (Kak npasuio, Manas
KOMMOHEHTa BOAHOro 6anaHca);

- NoTepb BOAbI.

MoTepu BOAblI paBHbl  Pa3HOCTM BXOAHOrO 06beMa CUCTEMbI W
CaHKLUMOHMPOBAHHOTO NOTPebneHns M BKAKYalOT B cebA BUAWMbIE MOTEPU U
peanbHble NOTEPU. Bugumble noTepy COCTOAT M3  HECAHKLMOHWPOBAHHOIO
noTpebneHns © BCEX BWAOB MNOTFPELIHOCTM YyyeTa. PeanbHbiMKW noTepsmMu
Ha3blBaeTCA €XerofHbli 06beM BOAbI, TEpsSeMOi uepe3 BCe BUAbl YTeuYek,
pa3pbiBOB Tpy60MpOBOAOB, NEpPenosHEHNIA pe3epByapoB YMCTON BOAbl, BNIOTb [0
BOJOCYETUMKA NOTPeOMTENS.

O6bem 6e3g0X04HOM BOAbl BbIYMCAAETCS MyTEM BblYMTaHWA 0O6beMa
0MM1aYeHHOro CaHKLMOHMPOBAHHOIO NOTPEGIEHNS N3 BXOAHOr0 06beMa CUCTEMbI.
[ns aBTOMaTW3MPOBaHHOrO pacyeTa BogHoro 6anaHca paspaboTaHa nporpamMmma
ans 9BM - «BogHbliA 6anaHc».

'naBHOe MeHI0 nporpammbl «BofHbI 6anaHCc» NpUBEAEHO Ha pUCYHKe 5.3.

PucyHok 5.3 - 'naBHOe MeH0 nporpaMmMbl «BofHbI 6anaHe»
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Ha pucynke 5.4 npuBeneHa (opma BBOJA MCXOMHBIX JAHHBIX JUIs pacyeTa

IOTCPh BOABI.

PucyHOKk 5.4 — ®opmMa BBOJA MCXOIHBIX TAHHBIX JUIsl pacucTa NOTEPh BOIBI
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6 ®AKTOPHBII AHAJIN3 IPUYUH M BEJUMYUH IIOTEPH
BOJbl

OCHOBHOI TPUYMHON HHU3KONW HAAECKHOCTH TPYOONPOBOIAOB SBISAKOTCA
HEYIOBJICTBOPUTEIBHBIC YCIIOBHS 3KCIUTYaTalliy, HU3KOE Ka4eCTBO CTPOHTEIBHO-
MOHT@XKHBIX paboT, Tpy0 U COOTBEICTBEHHO MX paHHEE CTapeHHe.
CymiecTBeHHbIMH (PAKTOpPaMH SIBJISIFOTCS YCIIOBHUS MPOKIIAJIKK, OKpY>Karomias cpena
(roponckoe OBIDKEHHE TPAHCHOPTA, HaIMuue ONY)KAAIOIMX TOKOB, MOA3EMHBIX
BOJ, BEICOKOE JIABJICHUE B CETH U JIP.).

K naubonee wacto Bcrpevyaronmmcsi AedekTaM BOJONPOBOAHBIX TPYO,
TIPHBOIAIIMM K YTEUKaM BOJIBI OTHOCSITCSL:

- CBHII ¢ HHHITBTpAAEH BOIH,

- cBuIl 0e3 MHUIHTPAITMA BOIBI,

- pacXO)KJICHHE CBAPHBIX CTHIKOBBIX COCTMHCHMH 0€3 MHMITETparim;

- PaCXOXKACHUE CBAPHBIX CTBIKOBBIX COCAMHEHUM ¢ MH(UIIBTPALMEIA;

- CBHIIEBHIC TIOBPEIKICHHS, YCTPAHCHHEIC JOTTAMH;

- M3BECTKOBHIE OTJIOKCHHS Ha CTEHKAX TPYOOIPOBOIOB;

- TPEIlMHA B IONMATIIEHOBOI TpyOe;

- IEPETIOM UYTYHHO! TpyOBL,

- 3a30p B pacTpyOHOM COENUHEHNHU TPYOHI,

- CKOJIBI B JKeNe300eTOHHOM TpyOe.

K ocHOBHBIM BHEHmHWUM JecTa0MIHM3upyonuM (GakTopaM BIUSHUS Ha
YPOBEHb HAJEKHOCTU TPyOONPOBOAA M CIIENOBATEIIbHO PUCK BOSHUKHOBCHHS €TO
OTKa3a (IOBPEXKACHUS € M3IUBOM BOJBI) OTHOCSTCS CICAYIOUME (aKTOPHI,
KOTOPBIE MOTYT OBITh PAHKHPOBAHEI B CICAYIOLICH TOCIICIOBATEIBHOCTH

1 panr: Marepuain TpyO ¥ €ro Ka4ecTBoO (CTaiib),

2 paHT: HAJIMYHME W KAUYECTBO M3OJSIMOHHOTO TOKPHITHS;

3 paHr:  OTCYTCTBHE 3alUUTHI OT IEKTPOKOPPO3WMH (B T. 4. HATMUKE
OJy’KaaroluX TOKOB U KOPPO3MOHHOH aKTHBHOCTH TPYHTA)

4 paHr: BO3pacT TPyOONPOBOIOB,;

5 paHr: amameTp TpyOsl;



6 paHr: HanMuue U rTyOWHA 3A1ETaHus TOA3EMHBIX BOJ,

7 paHr: THIpABIHYECKHE MOKa3aTeny (BeMYWHA M JUHAMHUKA U3MEHEHHS

HAMoOpOB B CETH, CKOPOCTEH TEUCHMUST);

8 paHT: MHTCHCUBHOCTH TPAHCIIOPTHBIX M MACCAXKWPOMOTOKOB,

9 panr: rnybuHa 3aneraHus Tpyo;

10 panr: 9uCIo yKe NpOoLLe X aBapuil (OBPEKACHHUI ) Ha YUaCTKeE;
11 paur: Tumn rpyHra;

12 paHr: Xa4eCTBEHHbIC XapaKTCPUCTUKU TPAHCIIOPTUPYEMOH BOBL.

B Tabmane 6.1 mpeacTaBIeH TEPEUeHb BHEIIHMX M JACTAOMIM3UPYIOMINX

HAIEKHOCTH TPYO (PaKTOpPOB Mo OAUIBHOM CHCTEME UX 3HAYUMOCTH.

Tabnuna 6.1 — [lepeueHb BHEIIHUX U ACCTAOMIM3UPYIONIMX HAJEKHOCTD

Tpy® GaxTopoB o OAILHOM CUCTEME UX 3HAUYMMOCTH

Home | Bremmuue GakTopbl U 3IEMEHTHI X COCTOSIHUS | Bansibl 3HAIAMOCTH
p
1 2 3
1. Marepuan TpyO U ero KauecTro
- TpyOBI U3 acOecToLEMEHTA 100
- UYT'YHHBIE 20
- CTaJIbHBIE 18
-TIBX 15
-115 7
- B 6
- )kKene300e TOHHBIE 5
2. Hanvunme W KauecTBO _ M3OJIAIMOHHOILO

IIOKPEBITHSA

Hanuuue BHEIIHErO NOKPHITHS

1. yIOBIETBOPUTENBHOE COCTOSHUE BHEIIHETO | 55
HOKPBITHA

2. HEYHOBJIETBOPUTETHHOE coctosiue | 100
BHEIITHETO TOKPBITHS,
Hanwume BHyTpeHHEro MOKPHITHS

3. YAOBJIETBOPUTENBHOE COCTOsIHHUE | 55
BHYTPEHHETO MMOKPBITHS
4. HEY/IOBJICTBOPHUTEIIBHOE cocrosiue | 100
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BHYTPCHHCTO TTOKPBITHA

le/l OJHOBPCMCHHOM HaJIW4YWMKM BHCIIHCTO M

BHYTPEHHETO TOKPBITHIA: Ecmu (1) u (3), npusaTs
4
Ecmu (1) u (4), npuHATH
55
Ecmu (2) u (3), npusats
55
Ecmu (2) u (4), npuHATH
100

OTCYTCTBHE 3aIUTEL OT 3JACKTPOKOPPO3UH

- otcytetBre CK3 100

- nanuune CK3 u HeaddekTurHas ee pabora | 51

- Haimmuue CK3 u a¢dexrupHas ee padora 2

Bospact Tpy60onpoBo1oB (roJ VKIAIKK)

- YyTYHHBIE TPYOBI (TOABI):

14 15

5-10 10

11-15 4

1620 30

21-25 45

26-30 60

31-35 70

3640 85

41 u Gonee 100

- CTJIBHBIE TPYOBL:

1-4 20

5-10 10

11-15 4

1620 35

21-25 45

26-30 65

31-35 75

3640 90

41 n Gonee 100

Juamerp TpyGonpoBoja. MM Crame  Yyryn BYIIT

100 100 100 100
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200 99 40 20
300 22 23 10
400 17 18 9
500 11 12 8
600 9 10 5
700 7 8 4
800 5 6 3
900 2 3 1
1000 u Conee 1 1 1
Hanuuue v rnyOuHa 3aeranns Noa3eMHbIX

BOXL

- IPX HaMoOPe BOABI CBBIIIE 4 M ¥ HATMYNA 100

MUHEPATU30BAHHBIX BOJ

- TO 7K€ [IPU HAJIMYUU 75
cnaboMUHEpaIM30BaHHBIX BOJ

- TO K€ MPH HAIMIMH MPECHBIX BOJ 50

- IPU HAMOPE BOABI OT 3 10 4 M U HAJIMYUU 95

MHHEPAIM30BAHHBIX BOJL

- TO YK€ TIPY HAIIMYAA 70
cn1abOMHMHEPATN30BAHHbIX BOJ

- TO K€ IIPY HAIIMYMU [TPECHBIX BOJL 45

- IPU HAMOPE BOJBI OT 2 10 3 M U HAJIMYUKU 90

MUHEPAIM30BAHHBIX BOJL

- TO K€ NMPH HATNYAN 65
c1aboOMUHEPaIM30BAHHBIX BOJ

- TO 7K€ TIPH HAJIMYWH MPECHBIX BOJ, 40

- [IpY HaMope BOAKI OT 1 10 2 M U HATHYUHN 85

MUHEPATU30BAHHBIX BOJ

- TO K€ MPU HAIMYUU 60
cnaboMUHEpaIM30BaHHBIX BOJ

- TO K€ NMPH HAIMYNH TMPECHBIX BOJ 35

- IPX HaMope BOABI MEHEE | M M HATMYHAA 80

MHHEPAIM30BAHHBIX BOJL

- TO XK€ TP HAIMYHAN 55
cnabOMHMHEPATN30BaHHbIX BOJ

- TO K€ MPU HAJIMIXHU MPECHBIX BOJ 30

OtcyTCTBUE OJ3EMHBIX BOJL
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OTCyTCTBHE CBEIEHUI O MOJ3EMHBIX BOAX 54
7. I'mapaBimyeckmne mokazareau
710 20 M BOJI. CT. 2
ot 21 1o 30 M BOA. CT. 40
ot 3110 40 M BOI. CT. 60
6onee 40 M BoJL. CT. 100
8. HHTEHCHBHOCTD TPAHCIIOPTHBIX 141
MACCAKUPONOTOKOB
Bricokast:
- C pacroiioKEHWEM ydacTka 10 Kpomkw | 100
JIOPOXKHOTO MoJIoTHA 10 20 M
- 10 7€ 0T 20 10 50 M 80
- 10 ke oT 50 1o 100 M 60
Cpennsist:
- C pacmoioKEHMEM YyyacTka 10 KpoMmku |50
JOPOXKHOrO moyioTHa a0 10 m
- 10 e oT 10 10 20 M 40
- 10 3¢ oT 20 10 50 M 30
Hu3kas:
- Ha MPOE3IKEM YacTn 10
- HA Ta30HE 5
9. Ciy6wHa 3anmeranus Tpyo:
MeHee 2 M 100
or2n04m 52
Oonee 4 m 4
10. Yucno YoKE MPOIICAIINX aBapui
(MOBPEXKICHUI)
Ha yuactke
11. TwWn rpyHTa ¥ €10 COCTOSIHHE
(oteHka 1o 4 ypoBHSIM — ¢,0, 6 M 2 C BHIOOPOM
MaKCUMAJIbHOTO 3HAYEHUS U3 HUX )
a). ipeoOIaIaroImuii THI TPYHTA:
- CYyTJIMHOK 5
- CYXOH MECOK 20
- CYXOH NbLIEBUAHBIA IPYHT 35
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- CyXOﬁ TBUTCBUATHBIA TFPYHT C TJHWHHUCTBIMH

BKJIFOUEHUAMU 50
- BIIAKHBINA IIECOK 65
- BIIQXKHBIHA MBUTEBAIHBIA TPYHT 80
- BIIQKHBIIH TTBUIEBUIHBIN TPYHT C TIIMHUCTHIMH
BKJIIOUEHUSAMU 90
- [NINHA 100
12. KauecTBeHHEIC XApPaKTEPUCTUKH
TPAHCIIOPTUPYEMON BOJBI
a)pH Oonee 7,2 25
pH 7,2 u Menee 1
0) KoHIIeHTpauus xkene3a 6onee 0,2 Mr/n 20
KOHLEHTpauus kene3a 0,2 MI/n u MeHee 1
B) KOHLEHTpALMs PacTBOPEHHOrO KUCIOPOaa
Gonee 10 mr/n 20
KOHIICHTPAIMST PACTBOPEHHOTO KHCIIOPOAa
10 mr/n u Menee 0
T') KOHIEHTpAIMs OCTaroyHoro xiuopa Gomee | 20
0,3 M1/
KOHIEHTpauust octatoyHoro xjopa 0,3
M/ 0
U MEHee
1) KOHLEHTpauust X10puaos 6omnee 30 Mr/n 5
KOHUEHTpauus xyopuaos 30 Mr/n v meHee | O
€) KOHUEHTpalus cyiabdaros Sonee 50 mr/n 5
KOHLIEHTpalws cyiabdpatoB 50 wmr/m u |0
MEHee
) KOHLIEHTpalus kapOoHatos Oosee 30 mr/n | 5
KOHLeHTpauus — kapOonatoB 30 mr/n u [0
MEHee
CyMMapHbBIii  peHTHHT MO  KayecTBeHHBIM | Cymma 3HAYCHUH
NOKa3aTesiM crondua 3
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7 METOIUKA CHWXEHUSI HEYUTEHHBIX PACXOJOB H
MMOTEPHL BOAbI BCUCTEMAX BOJTOCHABKEHUA

7.1 CTpyKTypa METOAHKH

MeToanKka CHIKEHHS HEYUYTEHHBIX PacXOJOB U MOTEPH BOJBI NMPEACTABIAET
coOoli cuCTEMY YNpaBlSeMbIX OPraHU3ALUOHHO-TEXHUYECKUX MEPONPHATHH IO
BO3IEUCTBHIO HAa OCHOBHBIC DJJIEMEHTHl CHCTEMBl BOJOCHAOKEHUS C ILIENBIO
JIOCTaBKU NUTHEBOH BOJBI MOTPEOUTEI0 ¢ MUHUMAIBHBIMU NOTEPSAMHU. MeToauka
peanu3yercs M YIpaBIsIeTCs KOMOMHALMEH M3 YETHIPEX MEPBUYHBIX KOMIIOHCHT
KOHTPOJISL M CHIDKEHHS PEATbHBIX OTEPh BOJBI, @ IMEHHO (PUCYHOK 7.1):

- yOpaBjeHHE IaBJICHUEM, ONTUMH3AIMSA PabOTEl CHUCTEMBEl TPAHCIOPTA
BOJIBI,

- CKOpPOCTb M KayecTBO PEMOHTa, UWHTEHCH(UKAIMsS aBapuitHO-
BOCCTAHOBUTENIBHBIX U TIAHOBO-MPOQUIAKTHYECKUX PadoT,

- AKTUBHBIH MOUCK W KOHTPOJIb 32 YTeUKaMH,

- yrpasneHue HHPPacTpyKTypoil — MOICPHH3AINA H PEKOHCTPYKIHS CETH.
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MWHUMaNbHbIA TEXHUYECKN [OCTUXMMbIA TFOA0BO/ 06beM peanbHbIX
noTepb MpeacTaBnsieT coboit  HewnsbexkHble TroJoBble  peanbHble  MOTepW,
NpeACcTaBeHHbIE Ma/IbIM NPSMOYTO/IbHUKOM Ha pUCyHKe 7.1.

B Hen3bexHble rofoBble peasibHble MOTEPU BOAbI BXOAAT:

1) npodmnnakTnyeckoe 06CNYXMBaHNE BOAOMPOBOAHbIX CETeiA:

- NPOMbIBKa TYMWKOB (ONOPOXHEHWE, MPOMbIBKA, AE3UHDEKLNS),

- TMPOMbIBKA [JeWCTBYIOWMX Y4acTKOB TPy6onpoBoAoB (OMOPOXHEHME,
NPOMbIBKa, AE3UH(EKLNS), CETEN C Ma/IbIMWU CKOPOCTAMM

- NPOMbIBKA HOBbIX Y4acTKOB Tpy60npoBofoB (OMOPOXHEHWE, MPOMbIBKa,

[e3snHpeKLms),



- IPOBEPKA IOXKAPHEIX THAPAHTOB;

2) pacxombl BOMBI IPHU MPOBEACHHUM pPadoT, CBA3aHHBIX C YCTPAaHECHHEM
aBapuii ¥ MOBPEKIACHNI HA BOXONPOBOJHOM CETH,

3) mpodunakTideckas 4uCcTKa Pe3epByapoB MUTHEBON BOIBI

4) nomyctMMas yTeuka, 0e3BO3BpaTHbIC MOTEPH (€CTECTBEHHAs YObUIb) B
pe3epByapax NUTHEEBOM BOIBI

5) TEXHONOTHUECCKWE HY)KABl O3KCIUTyaTalu TPyOONpOBONOB  CETEH
BOJOOTBEACHUS

PeanbHEIE MOTEPH UMEIOT TCHACHUMIO K YBEIMYEHMIO MO MEPE CTApeHUs
CHCTEM, OJHAKO MOTYT VIIPaBJSTHCS C HCIOJIB30BAHUEM COOTBETCTBYIOIIEH
KOMOHMHAIIMI BCEX HUETEIPEX KOMIIOHEHTOB (JeicTBmiT) MeTOAWKN CHMKEHHS
IOTEPh BOALL. PazHuily MexIy HEM30EKHBIMU TOJOBBIMH PEAIBHBIMHU IIOTEPAMHU
(MayBlif NPSIMOYIOJIBHUK) M TEKyUMMH TOAOBBIMH PEallbHBIMM  MOTEPIMH
IPEACTABILIIOT MOTEHIMABHO YCTPAHUMBIE PEAIbHBIC IOTEPH.

K noTreHnuansHO yCTpaHUMBIM PEAJIBHBIM NOTEPSM BOJIBI OTHOCSTCS:

1) pacxomsl BOIBI IIPH aBapusX Ha BOJOMPOBOAHON CETH A0 JOKANMU3aLUU
HOBPEXKACHUS.

2) pacxo/i BOABI IIPU YTEUKE UePE3 BOAOPA3OOPHBIE KOJIOHKH.

3) CKpBITbIE YTEUKH.

JUi  KaKAOro W3  YeThIpeX  MACHCTBHM  CYIIECTBYET  HEKOTOPbLIA
SKOHOMHUYECKUH yPOBEHb WHBECTULMM, KOTOPBIM  PACCUUTHIBACTCA WA
OLIEHHBAETCSI, U 3aBUCHT OT MPEACTBbHOH CyMMBI, BEIACTIAEMOM HA MEPOLIPUATUS 10
YMEHBILIECHHUIO PEATbHEIX MOTEPb BOAEL.

Hmxe mnpuBeneHO ONMCAHWE OCHOBHBIX MEDOIPHATHA 0 CHWKEHHIO

HCYYTCHHDBIX PACXOJA0B U pCaAJIbHBIX IOTEPL BOABIL.

7.2 Meponpusitusi 10 YNPaBJIeHA JaBlleHHeM B  cHCTeMe
BOJOCHA0KEHUS
VrpaBieHue NaBIEHHEM SBISACTCA OCHOBOIOJATAIOIIMM B KOHTPOIE H

CHUKCHUH O6’beMOB TIOTEPE BOJBI U BKITIOYACT CIICAYIOITUC MCPOITPUATHA:
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- THAPABIUYECKOE MOACIUPOBAHUE JUIl aHaim3a padoTbl CceTH U
ONTUMHU3ALUM PEXKAMOB, Pa3pabOTKa SNEKTPOHHON MOIEIH CETH, CO3JAHHE H
BEICHHE JNICKTPOHHBIX ba3 JaHHBIX MO SKCIUTyaTalyH BOJONPOBOJHON CeTH H
00opynoBaHUS,

- CHIDKEHHUE M CTAaOUIIM3aLys JaBICHUS B TOPOJCKOH BOTOIPOBOJHOMN CETH,

- 30HUPOBAHUE BOJOIPOBO/IHOM CETH,

- ONTUMMU3ALUS PEXUMOB PabOTHI HACOCHBIX CTAHLIHIA,

- pa3paboTKa M BHEJAPEHUEC TEXHWYECKUX PEHICHUH 10 CHUKCHHIO
HETIPOU3BOAUTENBHBIX NOTEPH BOABL, 00YCIOBIEHHBIX H30OBITOYHEIMH HATIOPAMU;

- MOHUTODHHI JaBJICHWS, IPOBEJCHUE MAHOMETPHYECKUX CBHEMOK,
TENEMETPHSL.

CymecTBYIOT pa3iuuHbie crmocoObl  cTaOWIM3aliH  HAMOpOB B CETH.
Haubonee 9KOHOMHYHA crabunusanys Harmopa OCYIECTBILIETCA
3HeprocOeperalMi CUCTEMaMH aBTOMaTU3UpoBaHHOTO ynpasieHus (CAY) Ha
OCHOBE  WCITOJNE30BAHMS  PETYIHUPYEMBIX  BICKTPONPHBOJOB  (YACTOTHBIX,
BeHTWIBHBIX M T.X.). YToOB BBHIOpaTh HamboNee NOAXOMAIIHN CIOCOO WM
BBIOpaTh COUETaHHE HECKOJIBKHMX CIOCO0OB, HAJA0 COMOCTABUTH 3aTpaThl Ha HX
peayM3aI|io €O CTOMMOCTBIO C3KOHOMIICHHOM BOABEI. B pesynprare paboT mo
YIPABJICHHUIO U JAaBJIEHUEM B I'OPOJICKOM BOJOMPOBOAHOM CETH MOKHO JIOOMTHCS:

- IPOAJIEHHS CPOKa CIy>KObl pacpeJeIUTENbHOI CeTH;

-CHIDKEHMSI MHTEHCHMBHOCTU aBapuii W MOBPEXKIECHUN TpyOONpOBOIOB H
COOTBETCTBEHHO PAacX0Ja BOJbI HA YTEUKH;

-YMCHBLICHUSI 4YAaCTOTHI HOBBIX aBapUii ¥ MOBpEeXAEHWH TpyO Ha
HNOTPEOUTENBCKUX OTBOAAX.

7.2.1 MeToauka ONEHKH HENpPOH3BOAWTEIBHBIX pPacX0J0B BOALI H
noTepb BOAbl, 00yCJI0BJIEHHbIX H30bITOYHBIMH HAIIOPAMH B CETH

Pacxos BOJBI, BHITCKAIOIIMI W3 OTBEPCTHS, OMpenenseTcs HOopMyIOn:
q = po\2gH , 7.1

rae 4 — Ko3hdHUIMEHT pacXo/a (3aBUCHT OT KOH(PUTYpaIiK OTBEPCTHS);

45



® — CEYEHHE OTBEPCTHS, M}

g  YCKOPEHHE CHITHI 3eMHOTO TATOTEHHS, M/C’;

H — nanop (naBneHue), M.

HeobxoquMoe apieHre Ha HAMOPHOM KOJUIEKTOpE HACOCHOM YCTaHOBKH
ompeaesieTcs XapakTepucTAKo# TpyOonpoBoaa (prucyHok 7.1):

H,=H,+sQ’, (7.2)

rae H, — CTaTAIecKoe MPOTHBOAABIICHHE, M;

§ — PHJIPABIIHUECKOE CONMPOTHBIEHAE TPyGONpoBoa, ¢*/M;

() — pacxo/1 BOJIbI 10 BOOBOAY (10J1a4a HACOCHOH CTAHIIHH), M /C.

DaKTHYECKOE AABICHUC HA HATIOPHOM KOJUIEKTOPE HACOCHOM CTAHUWH, €CITH
YacTOTa BPAIIEHUS] HACOCOB HE PETYIMPYETCS, ONMPEAENACTCI XapaKTEPUCTHKOM
HACcOCa, KOTOPas OLKCHIBACTCS YPABHEHUEM

H,=H,-s,0. (7.3)

H;

Pucynok 7.2 — I'paduk coBMeCTHOH pabOTHI Hacoca ¢ TpyOONMpPOBOJOM |
YIOPSIOUSHHAS. AUarpaMMa II0JaqH BOABL:
1 — HamopHAas XapaKTEepPUCTHKA HACOCA; 2 — XapaKTepUCTUKA TPYyOOIIPOBOJA;

3 — ynopsi0ueHHAs AUarpamMMa BoIOIoaaq
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JlaBieHe Ha HATIODHOM KOJUIEKTOPE, €CIIM Hacoc He JApOCCenupyercs,
COOTBETCTBYET MHABICHUIO Hacoca. Ilox TeM JKe€ [aBICHUEM HAXOMUTCS
BOJIOTIPOBO/IHAST CETh. VI30BITOYHOE NABJICHHUE ONPEACIACTCS pasHULEH OpAWHAT
MEXKIy XapakTepucTHkamMu Hacoca (kpuBas 1 Ha pucyHke 7.1 m TpyGompoBoia
(xkpuBas 2 Ha puCyHKe 7.2).

Beranras (7.2) u3 (7.3), monydaem:

AH=H,-5,0°—H,—-sQ* =H, —H, (s, +5)0°. (7.4
7 @ [ @

BenmmurHa n30BITOYHOTO JAaBICHHUS 3aBICHUT OT TPeX (HakTopos:

)
- 1yOUHBI PeryIMPOBAHNS IO MOJAYe BOMEL, T. €. TTapaMerpa A = é ;

&

H,
I

2

« H
- KPYTU3HBI XapaKTEPHCTAKH BOJIOBO/IA, T. €. TapameTpa H., = H” .

6

- KPYTH3HBI XapaKTEPUCTHKN HACOCA, T. €. MapaMeTpa H,, =

Ecau Hacocmas yCTaHOBKa M CUCTEMa IoJAa4Yu KU PpacnpeacicHUus BOIBI
(CITPB) ocHalieHa CHCTEMOl aBTOMATH3WPOBAHHOIO YIIPABICHHS, HAPUMEpP, HA
OCHOBE peryaupyeMoro sinekrponpusoga (POII), koropas craCunmuzupyer
JaBJICHIE B JUKTYIOIIEH TOYKE CeTH, pabodas TOUKA HAcoca MepeMeLiaeTcs Mo
XapakTepucTHKe TpybompoBoga. B sToM ciywae co3maBaeMoe HACOCHOIM
YCTaHOBKOHM JaBJICHAE COOTBETCTBYET TPeOyeMOMY MABJIECHUIO, a M30BITOYHOE
JIABJICHHUE OTCYTCTBYET.

MHorue HacOCHbIE YCTaHOBKU CHCTEM BOJOCHAOXKEHMS paboTaloT B peKHUMeE
CaMOpETYJHPOBAHHS, TPH STOM BOJAONPOBOJHAS CETh HAXOAMTCA  HOJ
W30BITOYHBIM HAMOPOM, H3-32 YEro CYLIECTBEHHO YBEIMYMBAIOTCS VTCUKH H
HENPOM3BOAMTENBHBIE  PacXombl BOABL. HIDKE CpaBHHMBAIOTCS YTCYKH H
HENPOU3BOAUTEIBHBIE PACXOABI BOABL IPH CAMOPETYIIMPOBAHMHA | TIPH TDTABHOM U
HEMPEPBIBHOM YNPaBJICHNM PEXXAMaMH pabOTHL HACOCHBIX YCTAHOBOK, HAPHMEP,

¢ momoIpo POIT
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Ipu caMoperyIMpoOBaHNA CyMMapHas Hojada BOJBI, B TOM UHCIE, BOJA,
HeoOxommas moTpeduTenmo (Jp), BMECTE ¢ YTEUKAMH M HEMPOU3BOAHTEIEHBIMU

pacxopamiu (q;), paBHa:

O, +q, = po\[2g(H,, + AH) (7.5

rae AH — n30BITOYHBIN HAop, M.

[pu IaBHOM W HETIPEPHIBHOM PETYJIMPOBAHMH YAaCTOThI BPALLECHHS HACOCA
B COOTBETCTBHM C M3MCHCHHEM BOJOMOTpeONeHNs, wu3OBITOYHEIN HAmop
OTCYTCTBYET, IO3TOMY MMOjJa4a BOAB, B TOM HHCIE BOJBI, HEOOXOIUMOM
norpeduteno (Jp), BMECTe ¢ yTedkaMi i HEIPOM3BOANTEIHBIME PACX0AaMu (4,),

paBHa:

Qo +4q, = /‘a)\/ ZgHm]/) . (76)

Boiuutas (7.6) w3 (7.5), monydaeM CHIDKGHME TIOAA4Yd BOJABI 3a CYET
MJIaBHOTO ¥ HENPEPHIBHOIO PETyIMPOBAHUS YACTOTHl BpAINEHHS HAcoca,

HarpuMmep, ¢ moMoursio POIT:

Ag=q,~q, = po2g(JH,, +AH - [H, ). 7.7

Paznenus (7.3) Ha (7.1), nOoMyYuM OTHOCHTENILHOE CHIDKEHHE Pacxo/1a BOABI,
00 OTHOIMCHWID K CYMMAapHOMY pacXody BOJBI, KOTOPHIf HWMENT MECTo MO

ucnofib3oBanus POIL (Op+q;):

Ag ,[Hmp +AH _JHm,,

A=
O+, \/Hmp+AH

(7.8)

7.2.2 3onupoBaHue BOAONMPOBOJHOI ceTH

Jlns onTUMHU3alLMU JABIEHHS B CeTH OCOOCHHO 3(QEeKTHUBHHI PaboTHI 10
30HHPOBAaHWIO  BONOMPOBOAHONH  CeTM  ropoja.  PasgeneHue  CHCTEMBI
BOJIOCHAO)KEHHMSI HA 30HbI OIPENEIAETCS TPEMS OCHOBHBIME (DaKTOPaMHU:

- Pa3HOCTBHIO OTMETOK B TpeIeNax TEPPUTOPUH, CHA0XKaeMot BOIOH;

- TpeOyeMbIMH CBOOOAHBIMU HAIlOPAMU,

- MaKCUMATBHBIMU TIOTEPSIMH HAIlOpa B CETH.

Hdnsa  obecneuenunss Gomee >¢(dexkTuBHOM pabOTEl CHCTEMBI MOMAYH U
pacnpeaenenus Boasl (CIIPB), onTuMu3aiiy AaBiIcHUS B CETH U MOBBIIICHUS €
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YIPABJIEMOCTA LENECOO0Pa3HO YIOPSJOYMTL U ONpPEACHUTh IPAHUIEI 30H
NUTAHUS CTAHLMH BOJONOATOTOBKY M HACOCHBIX CTAHIIMIH.

Jns oOecneuenus HaaexxHocTH padoTel CIIPB Mexay CMEKHBIMA 30HAMH T
paifoHaMK MUTaHKsT HEOOXOANMO OPraHM30BaTh KOHTPONUPYEMEIE Y3JIEI IEPETOKa
BOJBL. OTH y3/bl JOJDKHBI MMETHb MPUOOPHI YUeTa pacXoda BOJBI W JIABIICHHS,
HMETh PEryIUPYEMBIE 3aTBOPHl C ONEKTPUGUIMPOBAHHBIM IMPUBOAOM M
JUCTAHLUMOHHBIM YIPABJICHUEM C PANHOHHBIX JUCHETUYEPCKUX TYHKTOB WA
HEeHTpanbHOro aucnerdepekoro myHkra (LIIT) ropona.

LlenecooOpa3HO HCHONBb30BaHME penbeda MECTHOCTH U  CO3TaHHSA
CaMOTEUYHBEIX JIMHUM  HamoimHeHHs pesepyapoB PIIB. Jlns mogaum BOABI B
otaenbHele paiforsl CIIPB, cylecTBEHHO OTIMYAIOIAECS MO penbedy MECTHOCTH
1 PEeKUMaM BOJONOTPEONCHMs, NPEAIaracTcs BBLACIATE OTACNIBHBIC IPYIIBI
HacoCOB B COYETAHUH C CEKLINOHUPOBAHUEM  HAMOPHBIX  KOJUJIEKTOPOB.
TexHUUECKNE XapaKTEPUCTUKM HACOCHBIX arperaroB, BXONAIMX B TPy,
JOJDKHBI COOTBETCTBOBATE TapaMeTpam BhieNeHHOro paiiona CTIPB.

7.2.3 CHmxkeHne W cTa0HaW3amHA JaBjeHHs B  TOPOACKOii
BOJOTPOBO/IHOI CETH € HCNOJIL30BAHHEM Pery/siTOpOB JaBJAeHHs

IIpumMeHeHre  peryysITOpoB  JAaBIEHUS B CHCTEMax  BOAONOAAYU
obecneunBaer Tpedyemble TMAPOAUHAMUYECKUE NapaMeTphl I0JAaBacMON BOJBL,
CTaOMIM3MPYET NABIICHHUE, PACXOJ, BHINONHACT NPeIOXpaHUTENbHbIE (YHKIMU U B
KOHEYHOM HMTOT€ CYLIECTBEHHO CHIKA€T CTOMMOCTH NOJa4Yy BOJABI IIOTPEOUTEIIO U
TIOBBILIAET HAAEKHOCTb PabOThl CUCTEMBL.

Jns peanuzaniy MEpONPUATHIL 0 CHIXKEHHIO U CTaOWIN3alud AaBICHUS B
TOpOACKOH BOROIPOBOJHONW CETH C  HUCIOJNB30BAHUEM DETYJIATOPOB JABICHHA
HEOOXOOMMO BBHIIONHUTL PA0OTHl MO BBIACNICHUIO PaliOHOB C IIOBBHILICHHBIM
JIABICHUEM B OT/ICIbHBIC 30HBL, C IIOMOIIBI0 YCTAHOBKM HAa CBA3KAX ¢
pactpenenuTeNbHON CETHI0 ABTOHOMHBIX IONyaBTOMATHYECKHX YCTPOHCTIB —
PEryJSTOPOB  [aBJIEHHWs, WCHONB3YIOIMX IS obecmedeHHs WX  paboThI
NOTCHLIHANBHYIO SHEPIUI0 JaBJICHUs B CHCTeME Boaonogaud. OHH IO3BOJIAT

OrpPaHUYHTh M CTAOWIM3MPOBATh rOPOJCKON Hamop B TPeOyeMBIX Ipeienax B
49



COOTBETCTBUY C YCIOBUSMU IKCIULyaTalliy BOJOIPOBOAA.

O6cnenoBanue 00OPYAOBAHHMS LEHTPAIBHBIX TemIoBbIX IyHKTOB (LITTI)
(MOIKAYMBAIOIINX HACOCOB W PErYAATOPOB HABICHUS) MO3BOJAET YCTAHOBHTD
HIDKHIOIO JONMYCTHMYIO BEJIMUYMHY JABICHHST HAa BOAOMPOBOJHBIX BBOJAAX.
YCTaHOBIIEHO, YTO CHW)KEHME JAaBICHUsS B 30HE peryiuposaHus Ha 35-40%
YMEHBIIAET CTATHYECKYR) M [JUMHAMUYECKYI0 HArpy3Kky Ha BCE O3JIEMEHTEHI
PacIpPeAEIMTENBHON CETH U, KaK CIACACTBUE, BEJIET K COKPAILICHHIO YUCIIa aBapuii ¢
U3JIUBOM BOJBL, CBS3aHHBIX C IOBBIICHHBIM JABJICHHEM.

Hanmuuwe BbIAENEHHBIX 30H CETEBOTO PEryIMPOBAHUS AABICHUS JAET
BO3MOXHOCTb  PEIICHUS  LEJIOr0  KOMIUIEKCA  YOPABICHYECKHX — 3a4ad:
aBTOMATH3UPOBAHHEI KOHTPOJIb BOJONOTPEOIECHHS 30HBI H BO3MOXKHBIX yTEUEK
IO U3MEHEHWIO JABJICHUS B TPyOOIPOBOJAX, aBTOMATU3MPOBAHHBIA KOHTPOJIbL
Ka4ecTBa BOABI, BKIIOYAs SJIEMEHTBI TENEYTPABICHHUSL.

PaznenutencHas apMarypa, YCTAHOBIEHHAs B KONOALE € PEryIATOPOM
JABJIEHHUS, TOJDKHA OBITh TeJeyImpaBiasieMoil n3 I J1aBHOrO AMCHETYEPCKOTO MYyHKT
("AID). Ilpu NOCTYNJCHMM CHTHAJIA O CHIDKEHMH JAABJICHHS HA CETH B 30HE
perymupoBanust wimm uHbopmammu ot MUC o moxape, aucnerdep I'AIT pomken
HMETb BO3MOXKHOCTH ONICPATHBHOIO  YOpaBICHHUA OSTOH apMarypod Uit
obecrieueHUsT TMPONMYyCKa BOAbI U NOAJCPKaHUS TpeOyeMoro paBieHus (Mpu
KpynHbIX moxapax 6omee 100 mi/cek).

JUJLsT KOHTPOIIS JaBICHUS B BBIACIECHHOM 30HE HEOOX0IUMO UCTIONb30BaTh HE
MEHEe ABYX TOYEK KOHTPOJsS AaBicHHs (MH(OPMALMOHHBIE) HA BOAONPOBOIHBIX
BBOZax norpedureneii (1 — B OCHOBHO# 30HE peryJiipoBaHus U 1 — B HOA30HE).

B cpenHeM yCTaHOBKa pEryisATOPOB JABICHHS B 30HE MO3BOJSET CHU3HTH
HOTEpHU BOABI Ha 25-40%.

7.2.4 MOHHTOPHHT JABJICHUS

CucreMa MOHHTOPHHTA JABJICHUS TO3BOJICT pPEIIaTh TAKHE 3afadd, Kak
KOHTPOJIb  JaBIEHUS  BOJBI HA  BOJAONPOBOJHBIX  COOPYXEHHAX H

pacnpez[ennTeﬂbHoﬁ CETH Tropoja, MHHHUMHU3HUPOBaTb TMOTEPH BOABI MpPH
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TOBP&KICHAIX Ha TPyOOmpoOBOAAaX, MPeaympeskaars 00pa3oBaHHME H3OBITOUHBEIX
HATOPOB B PACIPEACIATEIILHON CETH.

DG {eKTHBHOCTh VIIPABICHHS TaBICHWNEM B TPYOOIIPOBOAAX BO MHOTOM
3aBUCUT OT KONMMYECTBA JATUMKOB JABJICHUS, YCTAHOBJIEHHBIX B ropoxe. Mecra
VYCTaHOBKH JATYIKOB ONIPEICIIAIOTCS B COOTBETCTBHH CO CXEMOH BOAOCHAOMKEHMUS,
cnenr(pUKON pexxuMa IOJa4H, & TAKKE 110 TEPPUTOPHATIBHOMY IIPUHIIHUITY.

ABTOMaTH3UPOBAHHAS CHUCTEMa KOHTPOJSd JABICHHS B CETU JOJDKHA
BKJIIOYATh!

- JaTYMKH [JABICHUS, YCTAHOBJICHHBIE HAa BOAOIPOBOJHOH CceTH, B
XapaKTEPHbIX TOUKAX pefibepa MECTHOCTH ropoja, BOJIW3H MarucTpaeii, a Takke
Ha HAIOPHBIX KOJUIEKTOPAX HACOCHBIX CTaHIM

- CHCTEMBI IEPEeNaull JaHHBIX;

- DIEKTPOHHY!O ©0asy HaHHBIX, B KOTOpOii JODKHA XPaHWThCS BCS
nH(OpManus 3a HECKOJIBKO JIET O JaBICHAN B TOUKAX.

7.2.5 KoHTPOJIb CBOOOIHBIX HATIOPOB B CETH

CpemHerHEBHOM CBOOOIHEIM TOPOACKOH HAITOP PEKOMEHIYETCSA ONPEREITh
IBa pasza B roj MO pe3yibTaTaM H3MEpeHmit B KonoAmax. Jta padoTa HOKHA
HOPOBOAUTHCS CyXkO0M sKcIuIyaTarmmu mpemnpustas BKX mpu BeceHHEM W
OCEHHEM 00X0/1aX IOKAPHBIX THIPAHTOB.

Ionyuennas uHdopMauus NODKHA 00padaTHIBATBCSA 1O 30HAM BIIMSHHS
BOJONPOBOAHBIX CTAaHIMI, a 3aTeM U [0 TOPOAY B LEJIOM IS OIpeeieHUs
CPEIHEAHEBHBIX TOPOACKUX HAOPoB. 110 pe3ynbTaTtaM MaHOMETPUYECKOH CHEMKH
BBIITYCKAETCS KapTa cBOOOTHBIX HAOPOB. JlaHHEIE O CBOOOAHBIX HAMMOPAX MODKHbI
3aBOJUTHCS B KOMIIBIOTED. AHAN3 MONYUYEHHONH HHPOPMAIIHY TIO3BOJISET:

- BBISIBUTH CYILECTBYIOIINE HEUCTIPABHOCTH apMaTyphl,

- onpenenuTh GaKTHIECKOE COMPOTHBICHHE TPYOOIPOBOIOR;

- OTKOPPEKTHPOBATh 3HAYEHHUE CPEAHECYTOUHOIO CBOOOAHOrO Haropa.

Bes uHpOpManus HCIONB3YeTCs MPH CO3JaHNM THAPABIMYECKON MOJENH

CCTH.
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7.2.6 T'mapaBjiHyeckoe MOAEIHPOBAHHE AJIsl AHAJM3A PAa0OThI CeTH H
ONTHMHA3AIHAH PEKHMOB

T'uppaBnmaeckoe  MOJCTMPOBAHHE MOMOTaeT OLEHHBATh  pealbHbIC
BO3MOJKHOCTH CYIIECTBYIOIIEH ceTH i MOAKIIIOYeHUH moTpeSureneii mpu HOBOM
CTPOUTENIBCTBE, BBHIABIIATH WCTOYHHKH TOTEPh BOABI H  HEPALHOHAIBHOTO
BOJIOTIONIG30BAHMS.  YUMTHIBAs  CYIIECTBYIOUIYIO  JUHAMHKY  CHIDKECHHS
BojionoTpeOeHns B GONBIIMHCTBE TOpoJoB Pocciu, HEOOXOANMO BHITIONHEHUE
THAPABIAYCCKOTO pacyera Ha OCHOBHBIE BOJOBOABI M BOAONPOBOIHEIE
MAarucTpaid, KOTOPOE JacT BO3MOXKHOCTH: 00OCHOBaHHO NPHHHUMATH PEIICHHS MO
YMEHBIICHATO IEUCTBYIOIIMX AUAMETPOB BOJOBOAOB U MAaruCTpacii; TMKBU TN
OyOnMpyOIMX YYACTKOB MArucTpaieif, OompefenuTh HEOOXOAHMBIE CKOPOCTH,
obecneunBaromue Ka9€CTBO BOABL.

PexomenayeTcs UL TUAPABIMYECKOTO MOJEIMPOBAHUS HCIOJIL30BATh
CIIEIYIOLIME IIPOIPAMMHBIE IPOMAYKTEL:

1) koMIuteke mporpamMm Bentley Systems;

2) xommutekc nporpaMm MIKE URBAN;

3) komrieke nporpamMm ZuluHydro.

Kommnekcrr Bentley 1 MIKE URBAN ocHOBaHBI Ha OJHOM CTaHIapTe
EPANET.

TlocTpoeHme THAPABINIECKON HNEKTPOHHOM MOAEN BKIIIOYAET CIIEMYIONTHE
stansl [14]:

- IOCTPOEHUE PACUECTHOH CXEMBI,

- OTIpEIIENICHHE PACXOIHOM XapaKTePUCTUKH MOJEIH,

- IPOBEICHUE NPEIBAPUTEIBHEIX PACUECTOB CHCTEMBI;

- KaJIMOpOBKa MOJIENH,

- aHanu3 Pe3ylbTaTOB MOACIUPOBAHWS M pa3paboTka mepeyHs

HEOOXO/MMBIX MEPOIIPHUSTHIH, HANpaBICHHBIX Ha YiydlleHue padoThI

CYILECTBYIOLIEH CUCTEMBI I CHYPKEHUS IOTEPh BOJBL.

Jnst  TOCTpOSHMSI  JJIEKTPOHHOM  MOJENM  BOJOCHAOKEHHS — TOpoja

HEO0O0XOMUMEI CIICAYIOLITNE HCXOOHBIC TAHHBIC!
52



1) TpaccHpoBKa MarvCTPATBHBEIX TPYOONPOBOJOB, MX AMAMETPBL, MIUHBI U
reofie3nycCKue OTMETKH Hayaja M KoHma TpyOompoBomoB. Tak ke naHHbBIE
BKJIIOYAIOT MECTa PACMOJIOKEHHS OCHOBHBIX HACOCHBIX CTaHIMH, PE3€PBYapoB,
Kamep NEpEKIOUeHUs U T. 1.

2) nanHbIe 06 000PYI0BAHHH COOPYKEHUI HA CETH.

OTH naHHble AODKHBI BKJIIOYATh B ¢€0sl KOJMYECTBO M XapaKTCPUCTUKY
OCHOBHOTO 000pYyHOBaHMs coOpy>keHHi. Hanmpumep, Mt pe3epByapoB 3TO €ro
pa3MepHas XapaxkTepUCTHKA, A8 HACOCHBIX CTAHIMP — KOJIMYECTBO HACOCHBIX
arperaTtoB ¥ UX MapKu,

3) CTaTUCTUHYECKHWE OKCIUTyaTallMoOHHBIE naHHBIE paboTel cetn. K HuM
OTHOCATCSL IMOYAcOBBIC NAHHBEIE O PACXOAEC HA BCEX OCHOBHBIX COOPYXKECHHSX
CHCTEMBL, CBOOOJHBIE HAIOPbl HACOCHBIMU CTAHIMSMHU, YPOBHU BOJBl B
pe3epByapax; cBOOOIHBIE HAMOpHl B ceTH, HalilomaeMble B ropoge. K apyrum
BHJIAM MCXOIHBIX JaHHBIX OTHOcATcA: wH(opMamus o padoTe peryasTopoB
JIABJICHNUI, 3aMePBI PACXOJ0B U HAIOPOB B CUCTEME, MHGOPMALHSI O 3aKPBITHIX WA
TPUKPBITHIX 3aBHIKKAX, HEMCIPABHEIX TPYOONpoBOax M T.J.

Ha »rame KamuOpOBKH pe3yJIBTAaThl TH/PABIMYECKOTO MOAETMPOBAHHUS
CPAaBHHUBAIOTCA M CONOCTABIAIOTCS C PEATbHBIMH PEKHUMaMH TMOAAYH U

pacrmpenesneH s BOIbL.

7.3 AKTHBHBII IOHNCK H KOHTPOJIb yT€YeK U MOTEPh BOADI

AXTHBHBI TIOMCK M KOHTPOJIb yTeYEK M MOTEPh BOIBI OCYIIECTBIAETCS
JIMArHOCTHKOH  TEXHHYECKOTO  COCTOSHHS  TPyOONPOBOAOB M SBJIACTCS
3¢ deKTHBHBIM METONOM MOAAEPKAHHSA TPeOYeMOil HaJEKHOCTH TPYOOMPOBOIOB,
OpEeJOTBpAILCHU. aBapuii W TOBPEXACHWM TpyO, BBI3BAHHBIX H3HOCOM |
CTapeHueM TPyO M MPHBOIMIKX K yTEIKAM BOJBI, W BKITFOYACT CIACAYIOIIUE BHIB!
paboT U MEPONPHUATHIA.

7.3.1 HHCTPYMEHTA/IbHBI KOHTPOJb 32 CTPOUTEIHLCTBOM

HHCTpyMEHTANBHEIN KOHTPOIb 32 CTPOMTEIBECTBOM JOIDKEH BKIIIOHATH:

KOHTPOJIb CBapHbIX TIIBOB CTAJIbHBIX H MOJHITHICHOBBIX prGOHpOBOI[OB,
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KOHTPONb 32 MPOBEACHHEM IPOTHBOKOPPOIHOHHBIX MEPONPUATHI (KOHTPOJIB
HAapy>XHOTO 3aIIUTHOTO IIOKPHITHS CTANBHEIX TPyOONPOBOAOB, KOHTPOIE 32
00yCTPOMCTBOM 3JIEKTPOIIEPEMBIYEK B KaMepaX M B KOJOALAX), a TakKe
TETEBM3NOHHOE OOCIIENOBAHNE TIPH CTPOWTENBCTBE HOBBIX, PEKOHCTPYHPYEMBIX
BOJOMPOBOAHBIX U CETEH U IIPH aBapUiiHO-BOCCTaHOBHTEIBHEIX PaboTax.

KoHTponpe cBapHBIX IIBOB TPyOOIPOBOAOB (CTAJIBHBIX U MOJHU3THICHOBBIX )
JOJDKEH BKJIIOYATh!

- BH3yaJbHBI KOHTPONG (BHEIIHHN OCMOTp) CBAapHBIX COCAMHEHWH H
HUHCTPYMEHTAJIbHBIN KOHTPONb UX FEOMETPUYECKIX NapaMeTpPOB;

- YIBTPa3BYKOBOH KOHTPOJIb CBAPHBIX CTHIKOBBIX COCIHHEHHI,

- peHTreHoTpadIECKH KOHTPOITb CBAPHBIX CTHIKOBBIX COEIUHEHHIT.

BusyaneHO — H3MEPUTEIBHOMY KOHTPOIIO MOJBEPratOTCA COCAUHEHUS,
BBITIOJTHEHHBIE JIFOOBIM CIIOCOOOM cBapk. KOHTpoOJb kayecTBa CBapHBIX IIBOB Ha
CTPOSMIMXCA M MEPEKIAJbIBACMbIX IONUITUIICHOBBIX TPYOOIPOBOJAX MOXKET
TIPOM3BOAUTCS € HCTOIB30BAHUEM YIIbTPA3BYKOBBIX AC(HEKTOCKOMOB.

7.3.2 KoHTposib 32  BBINOJHEHHEM  HNPOTHBOKOPPO3HOHHBIX
MeponpUsTHH

KOHTponb HapyXHOTr0 H30NALMOHHOIO (3alMTHOTO) MOKPBHITHS AOJDKCH
IIPOBOAMTBCS C IIEMBIO BBUABICHHS COOTBETCTBHSA MApaMeTPOB  HM3OJILUM
TpeOOBaHUSIM HOPMATUBHO-TEXHUUECKON NOKYMEHTAIMH U HM30JSALUHM BEChMa
YCHJIEHHOTO THUIIA.

ITpoBoAATCS CIEAYIOMINE MEPOTIPHSITHS:

- I3MEPEHUE TOJIIIUHBI 3all[UTHOTO MOKPHITHS B TPAHIIEE A0 3aCHINKH,

- M3MEpPEHHE A/ATe3WH 3al[UTHOTO TOKPHITHS B TPAaHIIEE /0 3aCHIIKH (HA
10% cBapHbIX LIBOB),

- TIPY BBIBJICHUM MECT ¢ OTCYTCTBUEM AAre3Ud Ha Teine TpyO (oOpasoBanue
BO3IYIIHBIX MYy3bIpeH, CKIaJ0K) HEOOXOAMMO MPOBECTH U3MEPEHUE alre3ud WU B
JPYTHX MECTax Ha Tene Tpyo;

- ONpeAcIEHUE AMAEKTPUYECKONH CIIOMIHOCTH 3aIIUTHOTO MOKPHITHS B

TPaHIICEC N0 3aChITTKH,
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- TpoBepka OTCYTCTBHS BHEIIHMX HOBPOKACHHH, BBI3BIBAIOMIHX
HENOCPECTBEHHBIN HNEKTPUUECKIH KOHTAKT MEXAY METAUIOM TPYO M TPYHTOM
nocne oOpaTHO 3acemku (B Ciydae OTKPHITOM TPOKJIAAKM — CTAIBHBIX
TpyOOMpPOBOAOB).

7.3.3 Ilonck mMecT aBapuii 1 NOBpeXIcHU TPYOONPOBOAOB

K ocHOBHOMY BHAy pabOT B YaCTH YMEHBLICHUS NOTEPh BOIBI ITPH aBApHAX
U MOBPEXACHHAX TPYO OTHOCHUTCSA OMPEHENICHHE W TPOTHO3 BO3MOMKHBIX MECT
aBapuii NOBpEXXACHNH TPYOOIPOBOIOB BOAOIIPOBOJHOM CETH.

MeponpuaTdsi 00 ONpPEAENICHHMIO MECT MOBPSKICHHH TPyOOIpOBOIOB
OCYIIECTBJIIIOTCS KaK B paMKax IITATHOW 3KCIUTyaTalWd BOJONPOBOAHBIX CETCH,
TaK ¥ MpA HX KaUTATLHOM PEMOHTE U 3aBEPIICHHH HOBOTO CTPOUTEIBCTBA.

Jns BbimonHeHUs paboOT MO MOUCKY MECT MOBPEXKACHUI TPyOOIPOBOAOB
TIPAMEHSIOTCSL;

- KOPPETALIOHHBIE TEUENCKATEIH,

- aKYCTHYUCCKHE TCUEHCKATENH,

- TPaccOMCKATeNH!,

- METAJUIONCKATENN,

- CTCKJIOBOJIOKOHHBIH  JIOKAIHOHHBI  Kabellb €O CICHMAIBHBIM
aKyCTU4eCKuM nepemardyukoM (Mukpogorom) GOK A-10.

OmHAM W3 BOKHCHIIINX HAMPABJICHHIA TCXHUYCCKOW JUATHOCTHKH SBIISIOTCS
paboThl MO TOMCKY CKPBITBIX YTEUYEK, a Takke paboThl MO 00CIeI0BaHUIO
TPyOOMPOBOOB HAa TepMETHIHOCTh. OCHOBHOM METOX OOHApY»KEHWS CKPHITBIX
yTeUeK OCHOBAH Ha YJIABIMBAHUM LIYMOB, PACIPOCTPAHSIOLIMXCS B 3€MJIE BIOJb
TpyOompoBoIa. ICTOYHHKOM dTHX ITYMOB SIBJISETCS TEYh BOJBI H3 TIOBPEXKICHHOTO
TpyOonpoBoaa. D(GHEKTUBHOCTL 3TOr0 METOJA XapakTEpPU3YeTCs TeM, 4TO C
TIOMOITIBIO KOPPENATOPa YAACTCS BBIIBUTH M JIOKAJIM30BATh CKPHITHIE YTE€UKH C
TOYHOCTBIO JI0 MoaymeTpa. [Togo6Has TOUHOCTE JocTHraeTes B 93 cnyyasx u3 100.
JUITs IOMCKA CKPBITHIX YTEUeK PEKOMEHIYETCS aKy CTHIECKIE KOPPENATOPEL.

7.3.4 3mepenue ckopocTeii, pacxo0B H JaBJICHUS BOABI
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3HaHue (QaKTUUESCKUX THAPABINYECKAX MAPAMETPOB MO3BOJIAET YCTPAHATH
BbISIBICHHBIE  HAapymieHWss B pa0oTe, IDTAaHAPOBATH  PAasBUTHE  CETH.
JlnarHoctudeckue paboThl BKIIOYAIOT pabOThl HA CETSX M BOJOBOJAX, KAK IO
U3MCPCHUIO THAPABIINYCCKUX XapaKTCPUCTUK TTOTOKOB BOIBI I10 CyTO‘{HOfI 3alucu
pacxoooB W HAIIOPOB, TaK M MO ONPCACICHUIO BCIUYMHBI M HAJIWYUIO CKPBITBIX
yTedeK, OIpEedeNeHNI0 O00BeMa BOMABI, WCIOIB3YEMOM HA TPOMBIBKY BHOBb
BBOJUMBIX ceTeH, paboThl M0 00CTYKMBAHHUIO PETYISITOPOB TABIECHHSL.

HapyxHplii KOHTPOJIb JaBleHWIA M  PAacXoZOB (CKOpOCTed) BOIBI
IpefHA3HAYEH Kak JUlsl OLEHKH  «PacXOAHO-HAMOPHBIX»  XapaKTEPHCTHK
KOHKPETHBIX YYacTKOB CETH, TaK H U HAOMIOACHUS M YIIPABICHUS WX 30HHBIMH
pacIpENeNCHIAMH, a Taloke JUIS KOHTPONS (PYHKUHOHMPOBAHHS CHCTEMBI
TPaHCIOpTa BOABL (B TOM uucie W il (opMmupoBaHus 0a3 HaHHBIX ANs
IPOrPaMMHOI0 00eCIeYEHuUs).

W3mepeHus naBieHuil Ha ceTH AENATCS HA 2 BUAA: € JAMCTAHIIMOHHON
nepenadeil MoKazaHWit W JIOKATBHO-CTAAOHAPHEE. JIACTAHIHOHHBIC M3MEPCHHS
JIABJIEHUH OCYILECTBIISIOTCS CIIEIMAIBHO OCHAIIEHHBIMU TPUOOpaMH ¢ Tiepeaayci
JaHHBIX MO ONTOBOJIOKOHHEIM CHCTEMaM CBS3U C KOHTPOJBHBIX TOYEK CETH. OTH
le/l60pb1 BXOJAT 0A30BLIMHM JJIEMEHTAMH B ABTOMATU3WUPOBAHHBIC CHUCTEMBI
kouTponss u ynpaeienus (CITY, ACY u T.IL) COOTBETCTBYIOLICTO YPOBHS
pa3BUTHA.

JlokabHO-CTAIMOHAPHEIE M3MEPCHIS TABICHUM BBHIIOIHSIIOTCS C IIOMOIIBEO
OpuOOPOB  PA3TMYHOTO HA3HAUCHWS (MOKA3BIBAIOMIAMHA ¥ CAMONHULTYIHMH
MAHOMETPaMH, a TaKXKEe AaBTOHOMHBLIMH PETHCTpaTopaMu AaBieHudt tunma AVP-2).
ABTOHOMHBIE ~ PETHCTPATOpPEl CMOCOOHEI HU3MEPATH IaBICHHS B TEUCHHE
HECKOJIBKUX CYTOK ¢ MHTEpBaTamMu meHee | ¢. 3TO MO3BOJSET CTABUTH U PEIIaTh
TaKMe TEXHONOTHYECKHE 3a[a4H, KaKk PErHCTpallis THAPOYAAPOB M CBI3aHHBIX C
HHMH BO3MOXKHBIX MOBPEXICHWI TpyOONMPOBONOB, a TAaKXKe NPOBOAUTH
ONTUMH3ALMI0  TEPEKTIOUEHUI  arperaroB Ha  HACOCHBIX  CTaHIMAX H

PETYIUPYIOMNX y3/1ax.
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JIMCTaHIMOHHBIE M3MEPEHUS JABJCHUMH MPOU3BOAATCS B INTATHOM DPEXKHME
[0 KOHTPOJIBHBIM TOYKAM HA I'OPOJICKOH BOJONPOBOAHOH ceTh. J{Jis BBINOIHEHUS
BBIIIEYKA3aHHBIX 33124 HCTOJb3YIOTCSL:

- YIbTPa3BYKOBBIE PaCXOAOMEDHI;

- CAaMOTIHCLIbI JABJICHUS H PETUCTPATOPHI AABICHUS.

7.3.5 PaGoThI 0 Te1eBH3HOHHOI IHATHOCTHKE BHYTPEHHEr0 COCTOSIHAS
TpyOONPOBOJOB TOPOACKOH BOJONPOBOJHOH CETH, JIOKAJLHOMY pPEMOHTY
TpyOonpoBoaa, TOJIHHOMETPHH

PaboTHI TPOBOAATCS € UCHOJIB30BAHUEM TENEPOOOTOB M BKIIIOYAOT:

1. TeneBU3MOHHBII OCMOTp TpyOONpoOBOJOB npu IOMOILH
POoOOTOTEXHUIECKUX KOMILJIEKCOB U MpoTaikiuBaemMoro TB ycrpoiicTsa.

2. YpaneHue «4omoBy», 00pab0TKa CBApHBIX INBOB M JIOKAIBHBIH PEMOHT
TpyOONPOBOAOB IIPH TIOMOLIN POOOTOTEXHHYECKHX KOMILIEKCOB.

3. OcMOTp THIPOTEXHUYECKHX YCTPOHCTB MpPH TOMOLIM MOrPYKHOrO
yCTpolicTBa.

4. T'enuo-AuarHOCTHKA TUIPOTEXHUUECKHX COOPY>KEHUH W BOAOMPOBOAHBIX
CETeH.

5. BuaoeocheMKa TpyOOMpPOBOZOB OONBIIOTO AWAMETPA W MECT TPOBEACHUS
pabor.

6. V3aMepeHHE TOIMMHEL CTCHOK TPyOOIPOBOIOB M BHYTPCHHUX 3aILUTHBIX
TTOKPBITHIA.

JU1s BEIMICYKa3aHHEIX PaboT IPHUMEHSETCS CIEAYomee 000pyAOBaHUE:

- poOOTOTEXHUYECKIE KOMILICKCEL,

- TOJIIMHOMEPBI (PEPPOMArHUTHBIX MaTepHanioB4

- nugpoBas BUACOKAMEPHI,

- IOPTATHBHBIC WHIWKATOPHI TETHS.

7.3.6 PaGoThI 1o 3/1eKTpo3aIuTe TPyOONpOBOAOB

Pa6oTsl 110 31eKTpO3amNTE TPYOOIPOBOAOB JOKHEI BKITIOUYATE!
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1) BBIZAYy CTPOHMTENBHBIM W IPOSKTHEIM OPTaHW3alUsIM TEXHHIECKHX
VCJIOBHI Ha MPOBEACHNE MEPOTPHSATHIA IO 3alIUTE CTATBHBIX TPYOOIPOBOLOB OT
HIIEKTPOXUMHUIECKOM KOPPO3HH,

2) OCYIIECTBICHHE KOHTPONS 3a BBHIIOJIHEHHEM IIPOTHBOKOPPO3HOHHBIX
MEPONMPUATHN, NPEAYCMOTPEHHBIX  TNPOEKTOM  TPH  CTPOMUTENLCTBE U
PEKOHCTPYKLIMN HHXECHEPHBIX ceTell (KOHTpodb BHemHeH wuszossimu — 100%,
KOHTPOJIb CBAPHBIX IIIBOB),

3) ocymectBienne 100%-HOI mpOBEPKM KadecTBa BOCCTAHOBJICHUS
W30JISALMA TPH BBITOJHEHWH 000COOJIEHHBIMU MOApA3lEiCHUAMU paboT 1o
YCTPAHEHUIO TOBPEXKICHI Ha CTAIBHEIX TPYOOIIPOBO/IAX.

Koppo3roHHBEIE TUarHOCTHUYECKHE U3MEPEHHS Ha CTATIBHBIX TPyOONMpoBOAaX
rOPOJICKOM BOZOMIPOBOAHON CETH HODKHEI BHIIOIHATHCS C IETBIO OICHKH:

- OTIACHOCTH KOPPO3HH;

- adpextnBHOCTH DX3;

- CTCTICHHU 3aIUIIEHHOCTH,

- BJIUAHHUSA HA CMCYKHBIC KOMMYHHUKALWH,

- KauecTBa (COCTOSTHNS) U3O0JSAMOHHBIX OKPBITHI.

H3MepeHuss M0 ONpENCICHUI0 OMACHOCTH KOPPO3WH BBIMONHSIOTCS HPU
MPOCKTHPOBAHMH JJICKTPO3ALIMTEL HA BHOBb CTPOAIINXCS U PEKOHCTPYHPYEMBIX
TpyOONpPOBOIaX ~ TOPOACKOW  BOMOMPOBONHON CceTH, mpH  0OCICIOBAaHHUU
JKCIUTyaTHPYEMbIX TPYOOIPOBOIOB, HE 000PYAOBAHHKIX EKTpo3amuToi (3X3).

Usmepennss 1o ompenencHHI0  3()(HEKTHBHOCTH yCTAHOBOK —KaTOAHOM
3aI0UTHL M CTCICHH 3AlMIICHHOCTH TOJ3EMHBIX TPYOOIIPOBOIOB MPOBOAATCS MpH
HPOBE/ICHAN MYCKO-HAJIAIOTHBIX pador, KOHTpoOJIE COCTOSIHHSA
MNPOTUBOKOPPO3MOHHOM 3aMuMThl TPYyOONPOBOAOB. MI3MEpeHUS 1O OHPEAEICHHIO
KaveCTBa M30JAMMOHHBIX TOKPHITHIA TPOBOASATCS NPH NPHEMKE TPYOONpPOBOAOB U
TIPH MTEPHOANYECKOM MMPUOOPHOM KOHTPOJIE ACHCTBYIOMMX TPYyOOIIPOBOIOB.

H3MepeHws 110 OTIEHKE OMacHOCTH KOPPO3HH BKJTFOYAIOT:

- OTIpEIENICHIE KOPPO3HOHHOM arpeCCHBHOCTH IPYHTA,

- OMPEACIICHAC HATTNYNA 6J1y>1<11a101unx TOKOB B 3CMIJIC,
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- BbISBIICHHE AQHOAHBEIX M 3HAKONEPEMCHHBIX 30H HA MOI3EMHBIX
TpyOOoIpoBoOIax,

- OTIpEIENICHNE CTEMEHHU BIUSIHUS IEPEMEHHOIO TOKA.

Omnpenenenne 3¢ dhekTuBHOCTH DX3 BKITIOYACT:

- IBMCPCHNA MOTCHLUAJIOB KaTOAHO-3alAIIACMbIX T’pyGOHPOBOJ],OB C LICIIBIO
npoBepku cooTBeTcTBUS noTeHuanos I'OCT 9.602 «CoopykeHusl MOJA3EMHBIE.
OO6mme TpeOoBaHUs K 3aILUTE OT KOPPO3HWY,

- aHaJM3 MOBPEXIaeMOcTH TpyOomnpoBosoB ( B 30He aeicteus YK3) mo
TIPHYAHE KOPPO3HOHHBIX MOBPEKICHUM;

- OpUCHTHPOBOYHYIO OIEHKY CKOPOCTH KODPO3MH CTalW B TPYHTE C
TIOMOIIBIO CTIETHATTbHBIX WHINKATOPOB.

OucHka KayecTBa W3OJSIMA Ha OKCIDIyaTHPYEMBIX TpPyOOIpOBOIAX
BKJTIOUALT:

- 63 BCKPHITHS TPYOOIIPOBOJA: ONPEACTICHUE CILIOIIHOCTH HOKPBITHS;

CO BCKpBHITHEM TPYOOIPOBOIA: ONPEHEIICHHE TONIIAHEL, CIUIOMHOCTH,
a[re3nH, MEPEXOTHOT0 CONPOTUBIICHUS U30ISAIHH.

IIpn oOHApY)KEHHM KOPPO3MOHHOTO MOBPEXICHUS Ha JAeliCTByOmMEM
TpyOONpOBOAE MPOBOAMTCS OOCNCIOBAHHE C LETBI0 BEIIBICHHA IPHIHHBI

KOppO3uK 1 paspabOTKy MPOTHBOKOPPO3UOHHEIX MEPOIPHASTHIA.

7.4 YupaBnenue nHppacTpyKTypoii. MoaepHH3anusa U PEKOHCTPYKIHS
BOJONPOBOIHOM ceTH

OnpepensroummMu  (QakTopaMu STOrC HAMPABIECHUS CIYXKAT TEXHUYECKAs
HNOJUTUKA B OTHOLICHWH IUIAHMPOBAHMS BOCCTAHOBJIEHUS TPYOOIPOBOJOB,
HCIOJIb30BAaHHA BBICOKOHAACIKHBIX U AOJIFOBCYHBIX MAaTCPHAIIOB K 06opy)103aﬂu;1
TpyOOMPOBOIOB, HACOCHOTO 00OPYIOBAHHS, TPYOOITPOBOTHON apMATyPhI U JIPYTHX
3JIEMEHTOB CHCTEMBI  BOZOCHAOXeEHMs. K MEponpHsSTHAM 3TOrO HampaeIcHUs

OTHCCCHEI!
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7.4.1 BoccTaHoB/IeHHe H 0OHOBJIEHHE BOJONPOBOIHBIX TPYOOIIPOBOJIOB €
HCHO/Ib30BAHHEM BBICOKONPOYHBLIX TPY0 H OecTpaHIIEHHBIX TEXHOJIOTHii
PeKOHCTPYKIMH

MertoKa PeKOMEHIYeT HCIOJb30BaHNE CICAYIONMX TPyO I CHUCTEM
BOJOCHAOIKEHHUSI.

TpaHieiinas npoKIaaKa

TpyObl W3 BBLICOKONPOYHOI0 HYIyYHa ¢ MIAPOBHAHBIM IpPa@HTOM
(BULII') ¢ Hapy)KHBEIM UMHKOBEIM ¥ BHYTPEHHHM IIEMEHTHO-IIECUAHBIM
nokpeitueM (TOCT MCO 2531-2012). ¥V tpy06 BUILLT mpexnen npouHocTH B 24
paza BBINE, YEM Yy IIOMMITUJICHOBEIX. TpyOBl M3 BHICOKONMPOYHOIO YyI'yHA
AMEIOT CTHIKOBBIC pPACTPYOHBIC COCOUHEHMS €O CIelMaibHOM  dopmoit
IpOKIanKu U pacTpyOa. [IpeuMyiecTBa JaHHBIX COSIMHEHUN 3aKIHOYAOTCSA B
CMOCOOHOCTH CTHIKA OCTaBarbCsi TEPMETHUHBIM TMpH JIFOOOM  JaBJICHMH,
BBEIICPKABAEMOM CaMoit TpyOoif, H BO3MOXKHOCTH YIJIOBOTO MOBOPOTa (3-5°),
YTO0 TPHUAAaeT TUOKOCTb CEKIMH COOpaHHOTO TpyOONMpoOBOAa M MO3BOJISET
BBITIONHATE TTOBOPOTHl OONTBIIOTO pagwyca 0e3 HCHONB30BaHUA (PacOHHBIX
yacteid. TpyOsr BUILI 061anaroT BHICOKOH ILIACTUYHOCTBIO.

TpyOoel w3 BUIIDT croiikM K IHMKOBBIM HArpy3kaMm MOJA JAaBICHHEM,
[PYHTOBBIM HArpy3kam M IIOJBHXKKE IpPyHTa IpH MOA3EMHOH IPOKIIANKE,
yJIapHbIM Harpy3kam TpH aBTOMOOWIBHBIX H SKEJIE3HOJOPOXHBIX MEPEBO3KAaX,
BBIICPKUBAIOT 3HAKONIEPEMEHHbBIE HArpy3ku. Ha ceromHsmHuii aeHp TpyObl u3
BBICOKOMPOYHOr0 4yTyHa SIBJISIFOTCA Haubonee NepCIEKTHBHBIMH 110 TapaMeTpaM
«I€HA-KaYeCTBO-HAIEIKHOCTb-10ITOBEYHOCTLY. B Poccun TpyOBl quamerpom o
1000 MM BBITyckaet 3aBoj «CBoOoaHbIit Cokommy, T. JIunenx.

Tpyost wum3 poswsTminena 15100 u TI3KOO-RC  (croiikoro K
pactpeckuBanuo). ['OCT 18599-2001, CIT 40-102-2000. OnmHo# U3 TIIaBHBIX
mpobieM, ¢ KOTOPbIMH HPHXOAUTCS CTAIKUBATbCA MPH  HCMOJBb30BAaHUH
mpoaykuun u3 [THJI, sBjifeTcs MNOBHIIEHHAs YI3BUMOCTH K HapyLICHHAM
TEXHOJIOTMUSCKOTO TMpoIecca Ha JTare HPOM3BOACTBA TpyO. IS KayeCTBEHHOM

NPOKITANKA TIONMATAICHOBEIX TPYO B YCIOBHSIX 3arpyXXeHHOTO MOJ3EMHOTO
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IPOCTPAHCTBA KPYNMHBIX TOPOJOB TpeOyeTcs BHICOKAS KYJIbTypa HX MOHTaXKA,
HE00XO0/MM KBATA(QUIINPOBAHHEIM KOHTPOJb TEXHOIOTHH CBAPKH.

Craasnbie (ctaap 20 u cranp 17T1C, 17T'1CY) TpyOBl C BHYTPEHHHM
HEMEHTHO-TIECUaHbIM HOKPHITHEM U Hapy>KHOU M30JMIMel yCHIEHHOTO TUIA B
Gbytsape ¢ HeHTPOBKOM TPYOEI.

OCHOBHOI HENOCTATOK — BHELIHSS M BHYTPEHHSS KOPPO3Ws, HaXe NpU
HaJINM4Yun BHYTPCHHETO AHTUKOPPO3UOHHOTO TIOKPBITUA Tp66yeTc;1
JOPOrOCTOSAIIAs 3aLIUTa OT HIEKTPOXMMUIECKOM KOPPO3UH.

Kene3zo6eTtonHble TPyObl. COpTamMeHT OCTOHHEIX, JKENE300€TOHHBIX M
koMmmo3uTHEIX TPyO onpeaensercs ['OCT 22000-86, xoTopblii AemuT MOA00HBIE
m3fenus Ha fABe Ooibplnme TpyNmel Oe3HANOPHBIE W HAMOPHBIE TPYOBI, H
pacnopocTpaHseTcs Ha cOOpHble OCTOHHBIE H  JKeJIe300eTOHHbIE TPYOHL,
M3TOTOBJIIEMBIE PA3TMYHBIMA CIIOCOOAMU ¥ TIPeAHA3HAUCHHBIE IS IIPOKIAIKH
TIO/I3EMHBIX OE3HAMOPHEIX ¥ HAIOPHBIX TPYyOONPOBOIOB, TPAHCIOPTHUPYIOIIIX
skuaxoctd. Juamerp OetoHHex TpyO oT 100 mo 1000mM, mmHa mo 2500 M.
Huamerp xene300eToHHEIX TpyO oT 400 10 2400 MM, anvHa 5000 MM

TpyOsl umeror Oonplioii Bec, TpeOyromMe NPH MOHTAKE MNOJBEMHBIX
MEXaHM3MOB. BeToHHBIE TPYOBI, 3a CUET HAJIMYMS APMATyPHOrO Kapkaca, MOTYT
TIOABEPTaThCS BO3ACHCTBHIO ONMY>KAAIONIAX TOKOB, YTO TPeOyET NpeaycMaTpuBarh
HX 3aIUTY OT KOPPO3UH.

Jnst sxene300eTOHHBIX TPYO pemaromuM (HaxkTopoM sBISETCS 3alMTa OT
KOPPO3HH HpeJHANPSDKEHHO! BBICOKOIIPOUHOI apMaTyphl. [To3ToMy f0MmKHA OBITE
TApaHTHPOBaHA COXPAHHOCTH 3AIMTHOTO CJIOS OpH AedopMaimsax TpyO HOX
BO3JICHCTBUEM BHEIIHEH HATPY3KU U BHYTPEHHETO JABJICHHUS.

XpH30THINEMEeHTHRIE TPYObl. HM3roraBmuBalorcs IyTeM TIIATENLHOTO
NmepeMellMBaHus BOJHONM cycmen3uu mnoptianauementa (80-85%) u cmecu
JUIMHHBIX W CPEHMX BOJIOKOH Xpm3oTiii-acoecta (15-20%). /lnanasoH AnamMeTpoB
ot 100 no 500 MM, gmuHa ot 2950 mo 5000 MM, pabouee maBienue ot 0,3 1o 1,6
MlTa.
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HopmaruBabli cpok ciyxObl XPHU3OTHIIIIEMEHTHbIX TPYyO i ceteit
BoJocHAOKeHUs cocTapisieT 20 jeT.

Bectpanmeiinas npokiaaka

1) Tpy6sr u3 BUIII Ha Hepa3beMHOM COCAMHEHHH C HAPYXXHBIM
IUHKOBBIM TOKPBITUEM W BHYTPCHHHUM LCMCHTHO-NIECYAHBIM IIOKPBITHEM B
GyTaspe ¢ IEHTPOBKOM TPYOHL.

2) TpyOel w3 mnonaudTWIEHA (CTOMKOTO K  PAacTPECKUBAHHIO) C
JOTIOTHUTE/IEHBIM ~ 3aIUTHBIM ~ HAPY)KHBIM  ITIOKPBITUEM OT MEXAHMUYECKHX
TOBPEXXACHUM Ha 0a3ze JIHEHHOM KOMIIO3WLMYM M3 MOJUIPONKICHA Ha CBAPHOM
coeaunenun merogom I'HB uimn B 3apaHee mponoxxeHHoM (yTispe.

3) CraybHBIE TPSIMOIIOBHBIE TPYOBI ¢ BHYTPEHHMM II€MEHTHO-TIECUAHBIM
MOKPBHITHEM U HapYXHOU m3oisiueit BechMa ycrenHoro tumna 1o I'OCT 9.602-
2005 B ¢ymspe ¢ neHTpoBKOi TpyObl. dnametp 1o 500MM — cranbs Mapku Ct20.
JInamerp 500 MM m Gosee — ctanp mMapku 17T1C, 17T1CY. I'OCT 10704-91,
T'OCT 10705-80, TOCT 10706-76, TOCT 20295-85, MI'CH 6.01-03

BeiGop Matepwana M KJIacca HPOYHOCTH TPYO I BOJOBOJOB U
BOJONPOBOAHBIX CETEH ClefyeT MPOU3BOAUTE HA OCHOBAaHHH TEXHHKO-
SKOHOMHYECKOTO M CTATHYECKOTO pAacyeTOB, Y4eTa arpeCCHMBHOCTH IPYHTa U
TPaHCHIOPTUPYEMOM BOABI, a TAakkKe YCIOBUA paboThl TPyOOIPOBOJOB U
TpeboBaHuUii K Ka4eCTBY BOAHI [8].

7.4.2 BueapeHne MeTOAMKH  IUIAHHPOBAHMA  BOCCTAHOBJICHHS
TpPyGOnpoBOIOB

MerToauKka NIAHMPOBAHMS BOCCTAHOBJICHHMS TPYOOIPOBOJOB OCHOBAaHA HA
(hopMHUpOBaHHY U UCIIOIB30BAHUH PE3YIIBTATOB!

- ONEHKM W MNPOrHo3a I[oKasarenel HaAeKHOCTH TPyOOIPOBOAOB IO
pe3yJibTaTaM CTaTHCTAIECKOit 00pabOTKY JAHHBIX 10 OTKa3aM TPyOOIPOBOJOB;

- yueTa W aHallM3a TEXHUYECKOTO COCTOSHMS Y4YacTKOB TPyOOIpPOBOJOB
(TexHu4eCcKas MAarHOCTHKA),

- MaCMOPTH3ANWHA M OIBITA SKCIUTYaTallidl YYacTKOB TPyOONpPOBOAOB;
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- OamIeHOTO (PEUTUHTOBOTO) PAHXKUPOBAHUS YIACTKOB TPYOOIPOBOJOB IO
KOMIUICKCHOMY BO3CHCTBHIO IeCTaOMIM3UPYIOMMX HATEKHOCTE TpyO (hakTopoB
U YCJIOBUIl 3KCILTyaTalUK;

- pacdeTa 0CTaTOYHOro pecypea (JUI CTATBHBIX TPYyOOTPOBOIOB),

- OLICHKH SKOHOMMUECKO# 3PPEKTHBHOCTH PEKOHCTPYKUUM TPYO.

PexoMEHIyeMBIiT alTOPUTM CTPATETHH IIAHUPOBAHMS BOCCTaHOBIICHHS
BOJOMPOBOAHBIX TPYOONPOBOAOB OCHOBAH HA MHOTO(AKTOPHOM aHAM3E U OLICHKE
HAJEKHOCTH M TEXHHYECKOTO COCTOSHUS TPYOOIPOBOIOB, MOMIArOBOM IIPOLECCE
BbIOOpa /I BOCCTAHOBIICHHMS M3 OOJIBLIOTO YKMC/A MOTCHUMAIBHBIX YJACTKOB
TpyOOIPOBOMOB  HEKOTOPOTO  OTPAHWICHHOTO KOJNMUECTBA  HPHOPUTETHBIX
YYacTKOB H BKITIOYACT:

- BBIOOD MOTEHIMANIBHBEIX OOBEKTOB BOCCTAHOBICHHS TPYOOHPOBOJOB Ha
OCHOBE BHIJICNICHAS W KOJIMUCCTBEHHOMN OTEHKM 0a30BOTO (OCHOBHOTO) (haxropa,
KOTOPBLIM CIIYXKHUT YPOBEHB HAAEKHOCTU TPYyOOMPOBOAOB, OMPEAEIAEMBIH YHCIOM
W VHTCHCHBHOCTBIO OTKa30B (aBapuii) TpyOONpoBOAOB 3a BHIOpaHHBIA
TIPOMEXXYTOK BPEMEHH;

- BbIOOp TPHOPHTETHHIX OOBEKTOB BOCCTAHOBJICHHMS Ha OCHOBE
PamKUpPOBaHAS NeCTAOMIH3NPYIOMMX W KOCBEHHBIX (DAaKTOPOB, BIUSAIOIMX HA
HAJCKHOCTh YYacTKOB TPYOOMPOBOIOB, MX OCTATOYHBIA DPECYPC W TEXHUKO-
KOHOMHYECKHE TTOKA3aTENH B PEATTbHBIX YCIIOBHAX IKCILTyaTalliH.

Jnst ompeneneHus MPUOPUTETHBIX OOBEKTOB BOCCTAHOBIEHUS (Yy4acTKOB
TPYOONPOBOOB TOPOACKOM BOJONPOBOIHOM CETH METOMMKA PEKOMEHIYET
UCTIONB30BaTh MOJYYCHHYI0 HA TPAKTUKE W JONOJHEHHYI0 TEOPETHUECKHUMU
BBIKJIAIKAMHA no  pedtmHTaM WM Kod(ummeHTaM — 3HAUMMOCTH
NOCNEeIOBATENBHOCT PAMKAPOBAHKUS ACCTAOMIM3UPYIOLMX HAIEKHOCTh TPYO
(haxtopos (Tabmuua 6.1). KommdectBenHas OanbHas OlEHKA JIEMEHTOB COCTOSHHS
K@KIOTO (hakTopa TPEACTABISCTCS B PAHKHPOBAHHOM BHIE. [IpHOpPHTETHEIE
00BEKTH BOCCTAHOBJICHHUS TPYOOIIPOBOIOB OMPEAENAIOTCS TI0 OaIbHON CHCTEME B
pe3ysbTaTte OLECHKH M aHamm3a 12 (akTopoB M OOCTOSATENBCTB, BIUSIOMUX HA

Ha/eKHOCTh  YYaCTKOB TPyOONPOBOJOB M  OmpeneneHus Koa(pduimeHToB
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3HAYMMOCTH YYACTKOB — BECOBHEIX» KO3 (HUIIMEHTOR.

7.43 J¢dexTHBHAA 3AMMTA IKCIUTYATHPYEMbIX TPYOONPOBOAOB OT
CTapeHHs] H KOPPO3HH

7.4.3.1 BecrpanmeiiHble TEXHOJOTHH PEMOHTA TPYG

Mertoauka PEKOMEHAYET WCIIONb30BaHHE OECTpaHIIEHHBIX TEXHOJOTHIA
BOCCTAHOBJIEHHs (PEKOHCTPYKIMY) M TIPOKJIAAKH BOJONPOBOAHBIX U APYTHX CETEH,
9TO  SBISAETCS ~ ANBTEPHATHBOM  TPAJUIMOHHOMY  OTKDHITOMY  CIOCOOY
PEKOHCTPYKITMH W CTPOUTENIBECTBY TPYyOONPOBOAOB TPAHIIEHHBIM CIIOCOOOM.

ITlon  OecTpaHIICHHBIMM  TEXHOJOTHSAMHM  IIOHHUMAIOTCS  TE€XHOJIOTMH
OPOKIAIKH, 3aMEHEI, PEMOHTAa, HHCIEKIMM M OOHApy)KeHHS He(QEKTOB B
IMOA3CMHBIX KOMMYHUKaUAX Pa3InYHOro Ha3HAYCHU A 6e3 Pas3peITHA NOBEPXHOCTH
3emmu. Ha ceropmsmHmit fAeHb 3apyOekHas U OTEUSCTBEHHAs IPaKTUKA
HACUMTHIBACT  CBHIIIC  [BAAUATH OCHOBHEIX METOJOB  OecTpaHIIEHHOTO
BOCCTAHOBJIEHHS TPYOOMPOBOAOB, OTHAKO 3 MHOTO0Opa3us METOJ0B Hauboblee
pactpocTpaHeHue B PoccH MONYYrIN CIEAYIOIHE:

- HAHCCCHHUC NLICMCHTHO-INICCYAHBIX MW  IOJMMCPHBIX HOKpblTl/Iﬁ Ha
BHYTPEHHIOIO IOBEPXHOCTh BOCCTAHABINBAEMOTO TPyOOITPOBO/A;

- TPOTacKMBaHHE HOBOTO TPYOONPOBOJA B MOBPEXICHHBIN CTaphlil (C €ro
MpEeABAPUTEIBHBIM  paspylieHHeM uiau 0e3 pa3pymeHds) ¢ MOMOIIBIO
CTIENHANBHEIX YCTPOMCTB, HATIPHMED, ITHEBMOIIPOOOHHUKOB;

- [OpOTaCKUBaHHE HOBOM MONUMEPHOH TpyOBl BHYTpPH  CTaporo
Tpybomporoaa;

- MCHOJNB30BaHHME TUOKOr0 KOMOMHHPOBAaHHOTO  pykaBa  (4yJka),
TO3BOJIAIOMIETO (POPMOBATH HOBYIO KOMIIO3UTHYIO TpyOy BHYTPH CTapoii;

- WCMOJb30BAaHWE IOJIMMEPHBIX IOKPHITHH (METOJOM HAIBUICHUS HA
BHYTPEHHHE CTEHKU TPYOHI);

- HAHECEHUE TOUSUHBIX (MECTHBIX ) TIOKPHITUH.

IepeuncneHHble W APYIHe METOAB OECTPAHLIEHHOrO BOCCTAHOBIEHHS
JOCTATOYHO IMOJHO ONMMCAHBI B CHCUMANBHONW TEXHUYECKOH ymreparype. Kaknprit

U3 HUCIIONB3YCMBIX MCTOHAOB OTIIMYACTCA CHeI_II/I(bI/I‘ICCKI/IMI/I OCOOCHHOCTAMH H
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HAMEET CBOH MPEUMYIIECTBA, HA OCHOBE KOTOPHIX OIPE/IEISETCS COOTBETCTRYIONIAS
001acTh MX TIPUMEHEHHUS I MPOBEICHUS PEMOHTHO-BOCCTAHOBHUTENBHBIX paboT
Ha KOMMYHAQJIBHBIX CETAX BOZ[OCHaG)I(eHI/IH " BOOOOTBCACHHUA.

O6ocHOBaHKE 11€/1ECO00PA3HOCTH HMCIONB30BaHAS TOTO WM WHOTO METOAA
OTIpeIeNsIeTCA MOCNE NETANBHBIX JUAarHOCTHYECKMX 00CIeA0BaHUi TpyOOmpoBoaa
1 3aKITIOYEHUS] TEXHHYECKOH IKCIEPTH3BI MO COCTOSHUIO CTAporo TPYOOHMPOBOJA.
B KkaKIOM KOHKPETHOM CIIy4ac pacCMOTPEHHMIO TOMJIEKAT MaTepuan
H3TOTOBJICHHS TPYOONPOBOA M CTETEHB €r0 W3HOCA, IIPOTHKEHHOCTH PEMOHTHOTO
y4acTKa, ero JUaMeTp, BHA TPAHCIIOPTUPYEMOIi CPEIbl, OKPY Karolas Ha3eMHas U
nom3eMHas mHQpacTpykTypa (B UYAaCTHOCTH, CTENEHb €€ CKYYeHHOCTH), THI
TPYHTOB, HAJIMYHE TIOA3EMHBIX BOJ M PSII APYTHX (HaKTOPOB, CIIOCOOHBIX MOBIHATH
Ha BbIOOp MeTo1a OecTpaHiIeiiHO peHOBalIHH.

AHaIOTHYHBIE TOAXOABl TPeOYIOTCS Ui BHIOOPa ONTUMAIBHOIO METOAA
OecTpaHLICiHOM NPOKNAAKA HOBBIX TPyOOHNpPOBOJOB, CpeAd KOTOPBHIX Ha
CETOMHAIHNN JeHb Hanbosice pacHpOCTPAHEHHBIMH SIBJISIIOTCA TOPU3OHTAIbHAS
MpOXOOKAa B TPYHTaX M MHPOTATHBaHWE (TPOTACKHUBAHHE) B 0OPA30BABLIYIOCS
CKBa)KMHY OTAEIBHBIX MOyt TpyO mitn miieTeif TpyOonpoBOIOB.

IIpoxoaka TOPM3OHTAIGHBIX  (HAKIOHHBIX) CKBOKHMH, a TakKe
BEPTUKAIBHBIX CTBOJIOB X TIPOTSArMBAHME B HHX TPYOOMpPOBOAOB MOTYT
IIPOM3BOAUTECS € IOMOIIBIO CIIEAYIOIINX TEXHOIOTHiL:

- TOPU3OHTAJIBHOrO (HAKIIOHHOI'O) HAIPABJICHHOrO OypeHHs (B TOM YHCIIE,
ITHEKOBOTO),

- MUKPOTOHHEITHPOBAHUS,

- YAApHO-MMITYJILCHOTO IIPOIABIHBAHYS,

- PACKaTKM.

7.4.3.2 3ammura moa3eMHbLIX TPYGONPOBOJOB OT 3JIEKTPOXHMHYECKOI
KOPPO3HH

OCHOBHBIM ~ CMOCOOOM ~ TIPOTHBOKOPPO3MOHHOM  3aIUThl  CTAllbHBIX
TpyOOIPOBONOB  SIBJIIETCS  H3OJSAIMSA  TPYOOHPOBOJOB B  COYETAHHH C

JNEKTPOXUMHUIECKOM 3aInTO.
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D¢ dexTUBHAS DTEKTPO3AUIATA JOCTUTACTCS IIPH CICAYIOMNX YCIOBUAX

a)  noalepkaHme  Ha  TpyOONpOBOjAE — 3amUMTHBIX  3HAYECHHI
HOJIAPU3ALMOHHOTO NOTEHLMANA,

6) obecniedeHne TOTCHIMANOB TO BCEH UMHE ydyacTka TPyOOIpoBOnA,
TpeOyYIOIIETO MEKTPoXuMIueckoi 3aumTel 1o I'OCT 9.602-2016.

B) HEMpEpHIBHAS TI0 BPEMEHM KaTOIHAS MOJIApH3AIUs (C JOMYCTHMBIM
nepepeiBoM He Gonee 14 cyTok).

OCHOBHBIE KpUTEPHH MOBHIIEHNS 3()(GEKTUBHOCTH 3aIIUTHL TPYOOTIPOBOIOB
OT 3IEKTPOXUMUUECKOH KOPPO3UU M COOTBETCTBEHHO CHIDKEHHE MOTEPH BOABI U3-
33 CBHILEBLIX ITOBPEKICHIN:

- UCHONB30BaHHE A(PPEKTUBHBIX M HANSKHBIX AHOMHBIX 3a3eMITHTENEH M3
MaJOpacCTBOPHMBIX MATepHaioB (>KeTIE30KPEMHHCTHIE AHONHBIE 3a3¢MIIHTEINH,
TITyOWHHBIE 3a3EMIMTENN W3 3NICKTPOIPOBOJHON PE3UHBI, MPOTHKCHHEIC THOKIE
aHo/Ibl);

- DKCIUTyaTalus yCTaHOBOK KAaTOAHOM 3amMTHl HOBOTO TOKOJICHWS,
OCHOBaHHEIX Ha 0a3e BBEICOKOYACTOTHBEIX TIpeoOpasoBateieii, HMEIOMUX
BoIcokuit KT1/I;

- YCTPOMCTBO Ha BBOAAaX BOAOMPOBOAA B 3JaHWC W3OJHMPYIOMINX
COEAWHEHHIA (BCTABOK),

- UCTIONE30BAHUE MPOTEKTOPHOM 3aINTHI,

- BHEJPCHHE COBPEMEHHBIX TEICKOMMYHUKALMOHHBIX CPEACTB KOHTPOS
U YIPaBJICHHS JKCILTyaTalred CUCTEMBI JJIEKTPO3ALIUTH TPYOOTIPOBOIOB.

- HUCMOJIHb30BAHHE ABTOMATH3MPOBAHHON HH(POPMALMOHHO-TEXHUYECKO#
CHCTEMBI KOHTPOJIS SKCTUTyaTaIlMi CHCTEMBI JIEKTPO3ALIUTH ¥ P PEKTHBHOCTH
(ynaximonuposanus YK3;

- WCTIOJIb30BaHHE CHCTEMBI TUIAHMPOBaHUSA BBoAa YK3, yuuThBaromieit
TMOoKa3areiaun HaaCKHOCTU pr60]'IPOBO,E[OB7 pe3ynbTaTl AAArHOCTHKA H
TEXHUKO-3KOHOMMHYECKYIO L€1€CO00Pa3sHOCTH  3IEKTPO3AIUUTEL B KAKAOM

KOHKPETHOM CJTy4ac.
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IlenecooOpa3Ho exerogHo mmaHupoBate He kommuectBo CK3, a
MPOTDKCHHOCTE  TPYOONPOBOIOB, KOTOPBIE HEOOXOJMMO  3aIlIIaTth OT

3NEKTPOXUMUYECKOH KOPPO3UU.

7.5 CkopocTh H Ka4YecTBO PEMOHTAa, HWHTEHCHpHKANUS aBapHiiHo-
BOCCTAHOBHTE/ILHBIX U IUVIAHOBO-NPOQUIAKTHYECKHX paboT

7.5.1 ABapHiiHO-BOCCTAHOBHTE/IbHBIH W TIaHOBO-NIPEAY NPeANTEIbHbII
PEMOHTBI

OnuuM 13 (HaKTOPOB, BIMSIOIIMX HA TEXHUYECKOE COCTOSHHE TOPOACKOM
BOJONPOBOAHOH CETH W CHIDKCHME YTE€YEK BOJABI SBJIAETCA KAYeCTBEHHOE
MIPOBEICHUE aBAPUIHO-BOCCTAHOBUTENBHOTO U IUIAHOBO-TIPEAYITPEAUTENLHOTO
PEMOHTOB TPYyOOIPOBOAOB — BHEAPCHUE NHHOBALMOHHBIX TEXHOJIOTUII PEMOHTA.

Ilnanoso-npeaynpeaureabuplii  pemont (IIIP) TtpyGonpoBogos u
000pynoBaHUS. CETH MPEACTABIAET COOON COBOKYMHOCTH OpPraHM3alMOHHBIX W
TEXHUYECKAX MEPONPHUATHH MO HAA30pPy 3a COCTOSHHEM M PEMOHTY
TpyOOIPOBOAOB, COOPYKEHHIH W 000PYIOBaHWS TOPOICKOIT BOIOMPOBOTHOMN CETH,
IIPOBOJMMBIX HEPUOAUYECKH IO 3apaHEE COCTABICHHOMY IUIAHY B COOTBETCTBUHU C
«ITonoxkeHeM O TPOBEACHUN IUIAHOBO-TIPEAYNPEIUTENEHOTO PEMOHTA B
OpraHu3auMsX  BOAONPOBOJHO-KAHAIM3ALMOHHOIO  Xxo3siictBa  Poccuiickoit
Oenepanuny [12].

Texkymmii peMOHT COOPYXXEHMH U 00OpPYJIOBAHHS CCTH BBIMOJHAETCA IS
obecreueHns HITH BOCCTAHOBJIEHUS pab0TOCTIOCOOHOCTH YIACTKOB TPYOOIPOBOIOB
H o0opyfoBaHHS CETH W TNPeAyCMAaTpUBacT MpoBeAeHHE pador 1o
NPOQIIAKTHYECKOMY OOCIIYKUBAHHIO CETH, YCTPAHEHUIO MENKHX JACEKTOB M
HEUCTIPABHOCTEH, 3aMeHE U (MITM) BOCCTAHOBJICHHH OTIENbHBIX YacTeit [7].

B o00beM TeKymero peMOHTa MOTYT BKJIFOYATBCS KaK TUTAHOBBHIC
npodunakTdaeckie paboTel, Tak U AOMOJHHUTEIbHBIE PAOOTHI, BBISBICHHBIC B
nponecce OKCIUTyaranuy  (HETpeNBUACHHBIE padoThl). Tekymmit  peMoHT

NPOBOJMTCS PETYNAPHO B TeueHHE Trofa Mo Tpadukam, COCTABICHHBIM Ha
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OCHOBAHMH OCMOTPOB COOPYXXEHHH M 00ODYAOBAaHMS, a Takxke 3asiBOK paiioHOB
BOJIOIPOBOJAHOMN CETH.

KanuranbHelii  PeMOHT  OCYILECTBIIIOT 110 COIVIACOBAHHBIM  H
YTBEP)KACHHBIM TTPOEKTaM, pa3pabOTaHHBIM C YYETOM TpeOOBaHWA NeHCTBYIOIIX
HOPMAaTHBHbIX JOKYMEHTOB, C IPCABAPUTEIILHLIM COCTABIICHUEM U YTBEP/KICHUEM
TUTYJIBHOTO crmcka u cmer [7]. Jind oOecrneueHus opraHm3auuu paboT Imo
TEKYIIEMY U KAlWUTAIbHOMY PEMOHTAM COCTABJISIOTCS NEPCIEKTUBHBIE ILIAHBL
JTHX MEPONIPHATHIA.

KanuranbHOMy peMOHTY NOMIEKAT YYACTKH CETH, IIOBPEKACHHBIE BHEIIHEH
KOppo3Heit, TpyOOImpPOBO/EI, TOTEPSBIINE TPOMYCKHYIO CIIOCOOHOCTE BCIEACTBHE
3apacTaHWs, a TaKke TPYyOONpoBOABI C Majoif DIyOWHON  3aJ0KEHHH,

TIO/IBECPKCHHBIC OTTACHOCTH 3aMEP3aHusl.

7.6 CHHKXeHHEe KOMMEPYEeCKHX NOTeph BObI

Hapsiny co CHWKEHHEM peallbHBIX MOTEPh BOJBL, CHHYKEHHE KOMMEPUECKUX
TIOTEPH SBIACTCS BecbMa 3G (eKTHBHEIM ImaroM peanuzauuy «MeETOIUK» U HE
TpeOyeT GOMBIINX HMHBECTHIMI U MOXKET NPHBECTH K OBICTPOH OKYTaeMOCTH.

K xoMMepYeCKMM MOTEPSIM OTHOCATCS:

- coOcTBEHHBIE HY KA mpeanpusatus BKX;

- IPOTUBOIIOKAPHBIC HY)KABI (TYIICHHE TOXKAPOB);

- pacxol BOAbI Ha HYXKABI TOPOACKOTO XO3sHCTBA (HE IPEALABICHHBIC K
orare);

- HEyYTEHHblE pacxolbl BOJbl BCIEACTBUE IIOTPEIIHOCTH CPEACTB
M3MEPEHUH OAauM BOIBI B TOPOJ;

- HEYYTCHHBIE PacXo/pl BOJbl BCJIEACTBUE TMOTPEIIHOCTH BOLOCUETUAKOB
aOOHEHTOB;

- HECAHKIIMOHMPOBAHHOE BOAOIIOIB30BAHHE.

Jns WLTIOCTpalul METOMUKK CHUDKEHUS KOMMEDYECKHMX IIOTEPh BOJBI HA
PUCYHKE 7.2 TIpHBEIEHA CX€Ma YETHIPEX OCHOBHBIX IPUHLMUIOB CHUKCHUSL

KOMMEPUYCCKHUX MMOTEPH BOJIBIL
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PucyHoK 7.2 - YnpaBneHne KOMMepPYeCKUMU NOTepssMM BOAbI (HeLOX04HAsA BOAA)

MeponpusThs MO CHUXKEHUIO MOTPELHOCTM U3MepeHUs NpUBOPOB yueTa:

- MpoBefeHWe MEeTPONOrMYecKoro ayauMTa CpPeACTB W3MepeHuii yudeTa
pacxofa BOAbl;

- MCNO/b30BaHWE MPOJIMBHBIX CTEHAOB W PECYPCHbIX YCTAHOBOK B LENsX
noa6opa HOBbIX TWUMOB BOLOCYETUMKOB B  3aBUCMMOCTM OT  PEXMUMOB
BOfONOTpe6IeHus;

npoBeAeHWe  MOHUTOPWHIA  BOAOCYETYMKOB C  HECTabU/LHLIMM
METPO/IOrMUECKUMMN XapaKTePUCTUKAMU C LENbiI0 W3MEHEHUsT MEeXMNOBEPOUHOTO
MHTEepBaNa U peweHns Bonpoca 06 X AanbHeiwei akcnayaTayuu;

- MCMofMb30BaHMe YCTPOMCTB 3anMCU 4acoBOro pacxofa Boabl (pata-

JIOTTEPOB) ANA  OMpeAeNeHuss CPeLHEeYacoBbIX PacXOfOB BOAbl W TMPUHATUS

peLleHns 0 NepeycTaHOBKEe BOAOCHETUMKOB;

69



- ycraHoBKa IyONMPYIOIMMX YCTPOHCTB HA BOAOMEPHBIX  y3JIax
PACIONIOKEHHEIX B TPYTHOZOCTYITHBIX MECTAX.

MeponpHATHS IO CHIDKEHUIO OIUOO0K ITPY Iepeade NaHHbIX:

- MOJICpPHM3AIIUS CYIIECTBYIOLIETO MTapka CPECTB U3MEPEHMM ydeTa pacxoaa
BO/IBI,

- MOJEpHM3aIMs KOHTPOJUIEPHOIO 00OPYIOBAaHMS M 3aMEHA AHAJIOTOBBIX
JIMHUI CBA3M HA LH(POBEIE;

- OPUMCHEHHE KPbUTBYATHIX M TYPOMHHBIX BOAOCUCTYMKOB C COKPAIICHHBIM
MEKITOBEPOUHBIM HHTEPBATIOM;

- NpuOOPETEHHE N YCTAHOBKA KOMOMHIPOBAHHBIX BOAOCUCTUHKOB;

- MOICpHH3allMs BOJXOMEPHBIX V3JIOB C YCTAHOBKOW MArHHTHO-
MEXaHMYECKUX (UIBTPOB B LENAX OOECIEYEHUS] AOCTOBEPHOCTH HW3MEPEHHIA
noTpeGASHHOM BOABI M 3alIMTHl MPUOOPOB yUeTa OT MEXAHWIECKAX MOBPEKICHHUIM
JI0 BOAOCUYETUYHKA, 3aMEHA MOPAIILHO YCTAPEBIINX MarHUTHBIX (GHIBTPOR;

- YCTAHOBKa YJIBTPa3BYKOBHIX PacXoJOMEpOB ¢ MU(POBBIM BEIXOJOM Ha
HACOCHBIX CTAHIMX M PETYIHPYIOIIAX BOXOIPOBOIHBIX Y3/1aX;

- IPOBEACHIE MOHUTOPHHTA PaOOTH KOMOMHUPOBAHHEIX BOJOCYCTUHKOB.

MeponpusTis aHan3a danaHca MoaauH U Pean3alii BOIbL.

1. C6op u asamu3 wuHpOpPMAIMA MO TOTEPSIM BOJBI — OIICHKA
HEYJTCHHBIX PacXOf0B M IMOTEPh BOJBI, aBTOMATH3UPOBAHHBIA PacdyeT BOIHOTO
Gananca.

2. KommiekcHoe 06cnef0BaHNe 30H BOJOCHAOKEHHS:

- mnoaroroBka uHGpopmauuu o006 aboHeHTax B oOcCiIeAyeMoll 30HE
(konmmuecTBO  OKMTeNeH,  Kareropuss ~ abOHEHTOB,  pacueT  YACIBHOIO
BOJIONOTPEOTICHNS,

- TIPOBEAEHHE 3aMEPOB PACXOAOB BOABI C IIOMOIIBI) YIIBTPA3BYKOBBIX
PacxonoMepoB;

- IPOBE/IEHNE ITPOBEPKHU TIPABMIBHOTO CHSATHS NOKA3AHMI C BOJOCUYCTYHKOB;

- TIPOBEACHUE WU3MEPEHUI TUIPABIMYECKUX TTapamMeTpoB (CKOpPOCTH,

J@BJICHUE, PACXO)
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- OpOBEICHHEC MHBEHTApU3alMM M aKTyamms3anmuu  0a3  JaHHBIX
HHPOPMALHOHHBIX CHCTEM.

3. OrneHka  CYLIECTBYIOIIETO  COCTOSIHMS — OOCJENOBAHHBIX  30H
BOJOCHAOKEHUSL:

- IIPOBEJICHUE AHAIM3a CYTOUHOI0 BOJOIOTPEOICHHS U aHAM3a KaTeropuii
noTpeduTenei;

- OIIpeJIeNICHHE Uala30Ha N3MEHEHNUH BOJOIIOTPEOIEHuUS,

- QaHaJIU3 TMAPABINIECKUX NTAPaMETPOB;

- pacdeT BOIHOTO OaaHca.

4. ®opMmupoBanue BogHoro macmopra 30HB  (TEPPHTOpHH) U
IIPOrPaMMBbl MEPONPUATHH N0 CHUXKEHHIO MOTEPD BOJBI U HEYUTEHHBIX PacXOA0B U
KOHTPOJIS BOJOCHAOKEHHS.

5. BonHslit ayauT BOAONOTPEOUTENEH.

7.6.1 Boaueblii ayauT BogONoTpedHTEICH

OnHOM W3 TpUYMH HEYUYTEHHBIX PacXOJOB W TIOTEPb BOABI SBISIOTCA
HQIM4UE CKPBITBIX TMOBPEXIECHMH HA 3aBOJAOMEPHBIX CETAX, HE3AKOHHOE
BOJONOJB30BAHUE, HAIMUYME HEHUCIPABHBIX IPUOOPOB Y4eTa BOABI, 3allOPHOH
apMaTypsl. OTO MPUBOAUT U K HECOOTBETCTBHIO OanaHca BOAONOTPEONEHUS MPH
pacueTax 3a HCIONB30BAaHHE BOABI IO AOMOBBIM Hpubopam yudera. OmHUM H3
3(}p(deKTUBHBIX CIMOCOOOB CHIDKEHHS HEYYTCHHBIX PAaCcXOJOB M TOTEPh BOJbI
SBJISIETCS TPOBEACHIE BOJHOTO ayIUTa CUCTEM BOAONOTPEONCHHS aOOHEHTOB.

BomHBIM aymIuT — 3TO BCECTOPOHHEE OOCNEJOBAHWE CHCTEMBI IOJAYHM,
pacmpeneNicHusl W ydera MOTPeONeHHs BOIOBI MMKpopalioHa (30HBI) C ILIENBIO
OIIpEeIETICHUS:

- (bakTHYECKOTO COCTOSHMS CHCTEMBI Y4YeTa BOABI H COOTBETCTBHSA
JEHCTBYIOIMM HOPMATHBAM U JYYIIMM MUPOBBEIM IIPAKTUKAM,

- IyTell CHIKCHUS HENPOU3BOAUTEIIBHBIX IIOTEPh BOJIBI,

- OpOrpaMMBl MEPOMPUSATHI MO COBEPUICHCTBOBAHUIO CHCTEMBI YYeTa

TIPOU3BOJICTBA K HOTpC6HCHH$I BOJbI, BKITHOUAA obecneucHue:
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® ONTUMANbHBIX THAPABIMYECKHUX PEKIMOB B PACIPEICTUTEILHON CETH
MUKpOpaiioHa (30HbL),
® QNepaTUBHOTO KOHTPOJIS BOJOMOTPeOICHUS MUKPOPaioHa (30Hbl);
e OOHApyXEHUs CKPHITBIX YTEUIEK I HX CBOEBPEMEHHOTO YCTPAHCHUS,
® VMpaBIICHAUS PEATBHBIMHA IOTEPSIMA BOJIBL,
® ONEpaTMBHOTO KOHTPONIST KadecTBa BOABl B BOJOMPOBOAHOM  CETH
MHKpOpaiioHa (30Hbl) M0 331aHHLIM [IAPAMETPAM.
PesynbTarte! BOAHOTO ayuTa:
- pacyeT BogHOrO OajiaHca 00beKTa;
- BOJHBIH NAcHopT 00bekTa (MUKPOpaiioHa, 30HbL, TEPPUTOPHUH),
- HporpaMMa MEpOTpHATHH TO TOBBNICHAIO S(P(EKTHBHOCTH CHCTEMBI
YIIPaBJICHUS U KOHTPOJIs BOJOCHA0KEHUS OOBEKTA.
7.6.2 Meponpusitust mno Ooppbe ¢  HECAHKIHOHHPOBAHHLIM
BOJIOTIOTPeGIeHHeM:
- ofcnmemoBaHWe BOJOMEPHBIX Yy3IOB Ha TPEAMET HE3aKOHHOIO
BOJOIONIB30BAHNS Yepe3 0OBOIHEIE 3aABIKKH H BPE3KHU 0 BOAOCUETUHKA,
- o0cietoBane KOJIOAIEB HA MPEIMET HE3aKOHHOTO BOIOTIONB30BAHH,
- obcrenoBanue mnpucoenuHeHABIX crpoenmit k. LITIVHTII u cxemsl

TIPUCOCANHCHHUS.
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MoAroToBKa NepeyHs NepBooyepeHbIX 30H BOAOCHA6YKEeHUS [/t NPOBE/IEHNS BOAHOTO ayanTa
Mo KpUTepusm:

e BbICOKOE AaB/IEHNE B 30HE;

e MpEeBbILEHWE YAENBHOTO BOLONOTPEBNEHNS;

e MPEBbLILIEHME KONMMYECTBA OTKA30B (MOBPEXAEHNI) TPY6ONPOBOAA HOPMATUBHOO;
e He BbIsIBNIEH GaslaHC NpY NEPEXOAE Ha PacyeThl Mo AOMOBbLIM NMpMGopam yyeTa.

KomnnekcHoe o6cnenoBaHmne 30HbI:
e 06cnefoBaHve BOAOMEPHbIX Y3/10B Ha NpeAMeT HE3aKOHHOTO BOA0MN0/b30BaHNS Yepes
00BOHbIE 3aBWKKN U BPE3KM 0 BOAOCYETUMKA;
e 06cnefoBaHve KONOALEB Ha NpeAMeT HE3aKOHHOI0 BOLOMO0/b30BaHNS,;
e 06cnefoBaHne KOMMYECTBO NPUCOEANHEHHbIX CTPOEHNiA K LITM/UTM n cxembl
npucoeanHeHus.

dopmupoBaHve AOCTOBEPHOI MH(OPMALIMOHHOI 6a3bl:
e 10AroToBKa MHopMauuy 06 aboHeHTax B 06CeyeMoin 30He (KOMMYECTBO XMTENEN,
Kateropusi aboOHEHTOB, pacyeT yAebHOro BoAonoTpebneHus;
e MpoBejeHVe 3aMepOoB PacxofoB BOAbI C NOMOLLbIO Y1bTPA3BYKOBbLIX PacX040MEpPOB;
e MpoBeAeHVEe NPOBEPKM MPaBUIbHOIO CHATUSA MOKa3aHWiA ¢ BOAOCYETUYMKOB,;
e pOBeAEHNE N3MEPEHWIA TApaBIMYECKMX NapaMeTPOB (CKOPOCTb, JaBneHne, pacxos)
e MOUCK CKPbITbIX YTEYEK Ha CETSIX 1 BBOAAX;
e pOBEJEHNE ANArHOCTUKM TPYOONPOBOAOB;
e POBEAEHNE NHBEHTAPMU3ALMMN N aKTyann3aummn 6a3 gaHHbIX MHPOPMAaLMOHHBIX CUCTEM.

OdhopMeHne BOAHOIO nacnopTa.

PucyHok 7.3 - lNowarosasa MeToAMKa NPoBeAeHNA BOLHOI0 ayamnTa
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8 SKOHOMUYECKAS OLNEHKA 3ATPAT U DOP®EKTUBHOCTHU
PEAJINBATTHHA METOIUKHN CHUWXEHUA HEYYTEHHBIX
PACXOJ0B 1 TOTEPH BOJbI

D¢ HeKTHBHOCTD peann3aliii METOAMKH YNPABICHHS BCEMH BHIAMH MOTEPh
BOJBI BKJIIOYACT:

- TEXHUKO-IKOHOMHYECKYIO d((PEKTUBHOCTb,

- 00LLECTBEHHYIO (COLMATBHO-3KOHOMHIECKYIO) (D PEKTUBHOCTD.

Tlokazarenem 3koHOMHYECKOro »s¢dekra oT peanusanud MeTo KK
SABJSICTCA  MOKa3arejib C€XEroaHoro, mno CpaBHCHUIO C TCKYLIMM YPOBHEM,
CHIDKEHHS 3aTpaT Ha JIMKBUJALHMIO ABAPHIi 32 CUET COKPAIICHMS MX KOJIMYESCTBA HAa
1 xmM TpyOONpOBOJA, CHW)KEHHE 3aTpaT OT MOTEPH BOAHOTO pecypcea, SKOHOMHH
JNEKTPOIHEPTHH.

JpyrumMu nonoxxutensHbiMu 3¢ dekraMu oT peanuzaumu  «MeTOIUKI»
SABJIAOTCA:

1. TToBbILIEHHE HAAEKHOCTH BOJOCHAOKEHUSI.

B pesynprare MOBBIIEHHOTO W3HOCA, KOPPO3HOHHOM  AKTUBHOCTH
OKpY>KaIOIIeH Cpebl YIacTKH BOJOMPOBOTHON CETH MOABEPKEHBI Pa3pyLIEHHIO C
U3JIMBOM BOABI B T'PYHT. COOTBGTCTBCHHO, Ha mepuoa MpoBECACHUA PEMOHTHBIX
paboT ImpekpaluaeTcss Wik OrpaHu4MBaeTCs I0ada BOAbl noTpedurensM. B yactu
noTpebutereli, 00OPYAOBAHHBIX CHCTEMAMH ydeTa MNOTPEONEeHUsT BOABI, 3TO
SIBISETCS. MPUYMHON YMEHBIUCHHUS BBIPYYKU OT PEaIM3alUM U, COOTBETCTBEHHO,
HezmocTarka (PMHAHCHPOBAHUS YCIIOBHO-TIOCTOSIHHBIX 3aTpar IPeApHsTHSL.

2. IloBbllIEHHE KAaYeCTBA [T0JABAEMOM BOJIBL.

B pesynbrare o0pasoBaHus HOBPEXISHHH TPyOONPOBOJOB 10 MOMEHTa UX
00HapY)KEHUsl U yCTPaHEeHHMsl B MecTax 00pa3oBaHMs CBHUINEH B BOJOIPOBOAHYIO
CETh MOTYT NOTACTh HCOYUIICHHBIC ITPOMBIIIJICHHBIC U OBITOBBIE CTOKH W WHBIE
3arpsA3HCHUS, BBIZBIBAIOIINE OTKIIOHCHUA KaueCTBa BO)J,OHpOBOZ[HOfI BOJbI BILIOTH
JI0 COCTOSIHHSI, HEIPHIOMHOTO [UIS WCIONB30BaHUS Imorpedurenem. Kpome

npsiMoro yimepba SIS 310pOBbs IOTpeOuTeNeit, JaHHBIE (AKTOPHI MOTYT OBITH
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OpUYMHOH  (UHAHCOBBIX  TpeOOBaHMHA O  BO3MCIICHUM  NPUYMHEHHOTO
notpeduTensM ymepoa.

3. CHWKECHUE KOJMYECTBA aBAPUITHBIX H3IUBOB BOJIBL.

B pesynbrare 006pa3oBaHWs MOBPEKACHUH TPyOOIPOBOAOB A0 MOMEHTA X
00Hapy>KE€HUs M YCTPAHEHUS B MECTaX 00pa30BaHMs CBHLICH IIPOUCXOAAT H3JIHBBI
BOJIBbL, SIBJLFOIIMECS NPsMbIME nOTepsmu npeanpusatus BKX. Kpome toro, B xone
MPOBEACHUS] PEMOHTHBIX PA0OT MPOMCXOAUT Pacxo] BOAb HA HPOMBIBKY H
Je3uH(pexnuo ydacTka TpyOOmpoBOAa, Ha KOTOPOM IPOHM3BOIATCS PEMOHTHEBIE
paboThl.

4. CHmwkeHUE 3aTpaT KaNUTAIBHOIO XapakTepa 3a CY4eT  YMEHBIICHHUS
KOJIMYECTBAa PEMOHTHO-BOCCTAHOBHUTENBHBIX PaboT.

5. CHIKEHUE IKCIUTyaTallMOHHBIX 3aTpar.

YBeNnYeHNE THAPABIMYECKOTO CONMPOTUBICHHS YJACTKOB BOJOMPOBOAHBIX
Tpy0 B pe3ynbTare SBICHHM KOPPO3WH BIEYET 3a COOOM CHMXKEHHE pabouero
JABICHHS HA CETH, BKIIOYAIOIIECH MaHHBIA Y4acTOK. OTO INPHBOAMT K
HEHOPMATHBHOMY MEPEPAcXOAy 3JIECKTPOIHEPTMH HAa TPAHCHOPTHPOBKY BOJABL,
TOBBIMICHHIO (PM3MUECKOTO WM3HOCA TPYOOMPOBOIA, WHEIX OKCINTYaTaI[MOHHBIX
3aTpar, BO3HUKAOIIMX BCIIEACTBUE OTKIOHEHHH pabodero AaBjieHUs OT pacyeTHOMN
BE/IMYMHBL.

6. Yayumenne MMHIKA U JENOBO# pemyTanuu npeanpusatus BKX.

Hwxe mnpusenena MeToaMka pacdeta OSKoHoMmdeckoro sddekra ot

MOATanmHOR peanmnzanumn «MeToauKKn yOpaBJICHUA BCCMU BUIAMU MTOTEPH BOABD».

8.1 DxoHOMUSI OT COKPAIEHHS 3aTPAT HAa JAKBAJALNIO aBapuii 0
MOBpeKIeHU TPyOGOnpoBOI0B.

OKOHOMMS OT COKPAIIEHUS 3aTPaT Ha JIMKBHIALMIO aBapHii M MOBPEXKICHMUIT
TpyOONpOBOAOB TpM peanmsamuu «Merommkmy Ha mpeampustun  BKX
PacCUMTHIBACTCS IO popMmyIIe:

D= (nr[o — Nnoce ) : CaB )
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e O, — OKOHOMHS OT COKpalleHWs 3aTpaT Ha JIMKBUIALMIO aBapuil H
MOBPEXKACHUHA TPyOOTPOBOAOB, THIC. PyO.;

My — YMCIO OTKA30B B roj (aBapuil U MOBPEXICHHI) TPyOOIPOBOIOB,
COTIPOBOXKIAIOINMXCA H3JIMBOM BOJBI B OKPY)KAIOLIYIO Cpely OO pealu3aluu
«Metoaukuy,

Procne — TMCIIO OTKA30B B IO/ (aBapwit U TMOBPEXIEHHIt) TpyOOTIPOBOJIOB,
COMPOBOKAAIOIMXCS M3MBOM BOJABL B OKPY’KAIOIIYIO Cpely MOCNE pealn3aluu
«MeToauKmY,

C.s — CTOMMOCTH JIMKBHAALMK aBApHH, THIC. PYO.

8.2 DKoHOMHS OT COKpaIIEHHs 3aTPaT HA BO3MEIIEHHE IK0JIOTHYECKOro
yuiep6a, 00yc/10BJI€HHOT0 BOCHOJHHUMBIMH H HEBOCHOJIHHMBIMH NOTEPSIMH
OKpY:KarolIeii cpeae npu aBapun TPyOONPOBOIa U H3TTHBE BOABI

OKOHOMHUSL OT COKpAIIEHUsl 3aTpaT Ha  BO3MEILEHHE HDKOIOTHYECKOIO
yuepoa:

Y, =365 (O1y1 - 02 »2),
roe () — cymMMapHas BeNMYMHA NOTEPh BOIBI IMpU aBapusaX TPyOOIIPOBONOB U
CKPBITBIX yTEUKax A0 peanu3auuu «Metonuku», M/ CyT.;

(> — cymMMapHas BEIUYMHA NOTEPb BOJBI IIPU aBapusiX TPyOONpPOBOAOB H
CKPBITBIX yTeUKax MOCJIE peanu3auuu « MeToauku», M3/CYT.;

Y1 M ¥, — DKCIEPTHAs OLICHKA yIEIBHOI0 3KONOruyeckoro yuepba Y, mpu

NOCTYIJICHUH 1 M3 BOJEBI B TPYHT 0 pcajin3annimn «MeToauku» B MocTe.

8.3 DxoHOMHS OT CHHXKCHHSI IOTEPb BOJHOIO pecypca
OKOHOMHSI OT CHIDKCHHS IIOTEPh BOJHOIO pPecypca MpEeACTaBIsET COOOH
pasHHIly MEXIy TOTEpAMH BOABI J0 peammsamuu «MeTOMMKU» M TOCHe €€
peanuzaryu.
¥, =365(Q1 y1 - 022 32),
rae (J; — cyMMapHasi BeJTMYMHA NOTEPh BOJBI MPH aBapHSX TpyOONpOBOAOB U

CKPHITHIX yTEUKaX [0 pean3aryi «MeToauKm,
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(), — cymMMapHas BETHYHHA MOTEPh BOABI IPH aBapuaX TPyOONPOBOJOB U
CKPHITBIX YTEUKaX MOCIE peanu3aun « MeTOANKNY,
Y1 My, dKCHepTHAs ONEHKA CTOMMOCTM | M’ BONBI 1O pealu3auuu

«MeToauKm» | Mocne.

8.4 DxoHOMMSI OT COKPAILNEHUS 3aTPAT HA 31eKTPOIHEPTHIO
OKOHOMHSL DJEKTPO3HEPTMH 3a CUET YMEHBIIECHHS TMIPaBJIMYECKOIO
COIPOTUBJICHUS IIOCIE PEKOHCTPYKIUM TPyOOmpoBOda U, CIEAOBATENbHO,

YMEHBIICHUS TOTEPh HAmopa IO UIMHE TpyOONpoBOAa, MOACUMUTHIBAETCS O

tdopmye:

102- 7 azp
rie A H — CHIDKeHHE ITOTeph HAIopa Mo JUTHHE TPYOOMPOBOAa, M BOJI. CT.

Tlotepu Hamopa Mo ATMHE TPYOONPOBOAa PACCUUTHIBAIOTCS IO (hopMmyte:
H=i L=2ad)y (Vg L,
TAe / — TUAPABIUYECKU YKIOH, M BOJ. CT.;

A — k03 PUIHECHT THAPABINYECKOTO TPEHHUS,

d, — pacueTHbI BHYTPEHHHI IMaMeTp TPYOEL, M;

v — CPeIHSSA CKOPOCTh ABIDKEHHS BOJEI, M/C,

g — ycKopeHue cBOGOIHOTO Taenus, M/ ¢,

L — mpoTshKeHHOCTH TPYyOOIIPOBOAA, M.

CHKeHHE HOTEPh HAMOpa HO JyMHEe TPyOOIpOBOJA 3a CUET HAHECCHWS
3aIUTHOTO MOKPHITAS (HAPHMEP, IIEMCHTHO-TICCYAHOTO) OINpPENEseTCs U3
BBIPOKCHUA.

AH — Hy—Hy=21 (1) (VP2)L —2o(1/ dy) - (V2/28) - L,
rae /H, — moTepy HAaropa B HEBOCCTAHOBJIECHHOM TPYyOOIIPOBOAE, M BO/. CT.;

H; — moTepm Hamopa B BOCCTAHOBICHHOM (PEKOHCTPYHPOBAHHOM)
TpyOOIIPOBOAE, M BOJ. CT;

A1, Az — KOd(PUIMEHTH THAPABIMYECKOTO TPEHHS, COOTBETCTBEHHO,

HUCXOTHOTO U PECKOHCTPYHNPOBAHHOT'O pr6OHpOBO}Z[OB.
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Pacuer BenuumHBI 10om0BOI 3KOHOMHSA 3eKkTpo3dHeprud AD (kBr-u) Ha
CIUHULY UIMHBI TPyOONpOBOAA MpU €r0 PEKOHCTPYKIHH OecTpaHLICHHBIMA
METOIaMHU NpeAcTaBieH B Tadnuue 8.1.

Tabnuua 8.1 — CpoaHble pacyeTHblE MAaHHBIE MO TOMOBOH 3KOHOMHH

JNEKTPOdHEPrun AD;y, B IPH PEKOHCTPYKUIMH TPyOOTpPOBOIA.

Merton peHoBarmu Buytpennuii nnametp 3Hauenud A, kBr-u
craporo Tpy6onpoBojaa, M
IIporackuBanue 1,0 68,7426
HOIUMEPHOI TpyOBI 0,8 49,3853
0,6 38,4467
04 20,6902
0,2 2,9214
Hanrecenne neMeHTHO- 1,0 60,3373
[I€CYAHOT0 TIOKPBITHS 0,8 50,3047
0,6 42,1841
04 27,5611
0,2 13,8871

AD o, = 3885 kBt

C ydeToM OTHX JaHHBIX TP IIPOTHO3HOM 3HAYCHWH Tapuda Ha
HNEKTPO3HEPTHIO. 3KOHOMHMS OT COKpAILCHHWS 3aTpaT Ha 3JEKTPOSHEPTHIO NpH
peammzanuy  «METOAWKN»  TPH PEKOHCTPYKIMM  BETXHX BOAOIPOBOAHBIX
TpyOOIPOBOIOB OIIpeAeaseTcs Mo GopMmyne:

D=ADLT,

rae L — mpOoTssKeHHOCTh BOCCTAHOBIICHHBIX TPYOOPOBOIOB;

O — 3KOHOMHSI OT COKPALLECHHMS 3aTPAT HA INEKTPOIHEPTHIO;

AD — BEIMYMHA CHIDKCHHS PAacXofia EKTPOSHEPTHH HA TPAHCIOPTHPOBKY
BOJBI, THIC. KBT W/TOA IpH YCIIOBHH CaHALMK BETXUX TPYO, KM,

T — Tapu( Ha MEKTPOIHEPTHIO.

Oo6mecTeeHHast 3Q¢eKTHBHOCTD peanu3anun «MeToauKm»
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ObuiectBeHHas S(GeKTUBHOCTh peanu3auuu  «MeTOJUKU  ynpaBicHUs
BCEMH BHJAMH BOJBI MOTEPHh BOABD) BKIFOYAET COIMANBHYIO M IKOJIOTHUYECKYIO
sdpextnBrOCTE. CormanbHas >(QGEKTHBHOCTE XapaKTepH3yeTcs YIydImeHHeM
KaueCTBEHHBIX  IOKasarenell. Oro  OecrnepeCOHMHOCTE  BOAOCHAOKEHUS,
BEITIONTHEHWE [IpaBUN  TPEHOCTaBICHHUS KOMMYHAITBHBIX VCIYT TpakaaHaMm,
COOTBETCTBHE BOJIbI KAYCCTBCHHBIM ITOKA3ATE/SIM M HOPMATHBAM, 3aKPCILICHHBIM B

3aKOHOJATeIIECTBE PD.
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