JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.
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BBEJIEHUE

WnxenepHoe KHU3HEoOecTIeueHNE COBPEMEHHOTO ropozaa
MpeaHa3HaYeHo /I CO3/1aHHsI HeOOXOAMMBIX CaHHUTAPHO-THTHEHUYECKHUX
YCIOBHI M BBICOKOTO YPOBHS KOMQOpTa KHUTENSIM ropoioB. ['opoackue
HHXXEHEpHBIE CEeTH OOCIYyXHUBAIOT MPOMBIIIJIEHHOCTh M KYJIBTYypHO-
ObITOBBIE TmpennpusATHsA. Bce 3To mpencraBiser co00il KOMIUIEKCHYIO
CHCTEMY, COCTOSINYI0O U3 MHXKEHEPHBIX KOMMYHMKAaLMM, COOpYXEHHI U
CIIelUaIbHbBIX YCTPOUCTB.

B kpymHeHmmx ropomax cuUCTeMa HWHXEHEPHOTO OOECIedeHHs —
CIOXHasg OTpacib TOPOACKOTO XO3AHCTBa, yAENBHBIII BEC CTOMMOCTH
00BEKTOB M COOpYXEeHHH KOoTopoil mpessimaeT 30% oOme#l crommoctn
FOPOACKOM 3aCTPOUKH.

WNnxeHepHoe obOecrmedeHHe Topoja COCTOMT M3  CHUCTEM
BOJOCHAOXXEHU, KaHAIW3aLUU, 3JEKTPO-, Ta30- U TEIUIOCHAOKECHHUS.
Kpome TOro, B OTHENBHYIO CHUCTEMY BBLACISIOT OpraHH3aluu cOopa,
nepepaboTKH, TPAHCIOPTHPOBKH M 00E3BPEKHMBAHUSI TBEPIBIX OBITOBBIX
otxon0B (TBO). IlepeuncieHHble BBINIE CHCTEMBI, XOTA U He
HCYEPIIBIBAIOT MEPEUYeHbh UMEIONINXCS B TOPOJaX CeTed M yCTpoicTB (He
paccMarpuBalTcs TeneQOoHHBIE W PAAMOIWHUW, ITHEBMOCHCTEMBL,
MPOXYKTONPOBOARl M T. 1.), HO (opmupyoT no 90% Bcex 3aTpaTr Mo
WHXEHEPHOMY 00ecTedeHNnI0 00BEKTOB.

Ha BBIOOp cTpaTermum pEKOHCTPYKIHMH TOPOJICKOW 3acTpoiiku
0oIpIIOE BIUSHNE OKa3bIBAIOT WH)KEHEPHBIE CHCTEMBI. VX TeXHHYECKHE
napaMeTpsl, B 9YaCTHOCTH (U3NUYECKHH HM3HOC, MOIIHOCTh M NPOIYyCKHas
CIIOCOOHOCTB, MPEJONPEAESISIOT JONYCTUMYIO CTENEHb TpaHchopMauu u
MOJIepHH3aIUU 00BEKTOB 0€3 KapAMHAJIBHON MepeKIaaKu dTUX CeTei.

Bmecte ¢ TeM u caMa cHCTeMa HHXXEHEPHOTO 0OeCHeueHHs
HyXZaeTcd B  IOCTOSSHHOM  pPa3BUTUH U  COBEPUICHCTBOBAHMH.
Heo0xoauMocTh B PEKOHCTPYKIMH HWHXKEHEPHBIX CETEH U COOpY>KEHUU
BO3HHUKAET B CIEAYIOIINX NPUHIUINAIBHBIX CUTYalUsIX:

. IpU TPOBEJIEHUU PEMOHTHO-BOCCTAHOBUTEIBHBIX paboT
Ha CeTSIX WM COOPYXEHHSX B psAne ciydae 3¢ (heKTHBHEE OKa3bIBAeTCA
PEKOHCTPYKIUSI C NPUMEHEHHEM HOBBIX MaTePHANIOB, TEXHOJOTHH H
000pyOBaHHA ¥ B pe3yibTaTe IIOJYyYeHHS HOBOTO KadecTBa B
CHCTEeMax MH)XEHEPHOTO o0ecIlieueHus, YeM NMPOCTO PEMOHT U JIATaHHE
IBID;

. IpH HU3MEHEHHHM XapakTepa TMpeACTaBIsEMBIX YCIyT
HACeJICHUIO WIH MPEeANpUATHSIM, HalpuMep, OTKa3 OT rasa M Iepexon
Ha 3JIeKTPUUECTBO;
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. IpU U3MEHEHNH (YyHKIHOHAJIBHOTO COCTaBa 3aCTPOWKH
TEPPUTOPUI M KaK CIEICTBHE HOBBIX TPeOOBAaHMH K HH)XXECHEPHOMY
obecreyeHunIo;

. IIPU CTPOUTENHCTBE 0OBEKTOB MIIM COOPYXKEHUMH, a TaKKe
PEKOHCTPYKLUH UMEIOIIUXCS C U3MEHEHHEM 00bEeMOB MU TpeOyeMoro
KadecTBa MH)XEHEPHOTO 00ecreyueHusl.

OcHoBHas CII0’)KHOCTh MPOBEICHUS PEKOHCTPYKTUBHBIX
MEpONpUATHI 3aKII0YaeTcs B 3HAYUTEIbHONW HM3HOUIEHHOCTH CEeTed H
COOPY)KEHMH MH)KEHEpPHBIX CHUCTEM B TrOpOJAaX, a TakKKe OTCTaBaHUU
MOITHOCTEH W TPOIYCKHBIX CHOCOOHOCTEH oT morpebHOCTel. Tak,
neUnUT MOINHOCTEH BOIONMPOBOAAa B IeJoM Io ropomam Poccun
cocraBiseT okono 15%, mepunur momHOcTe#d B sHepretuke — 40%.
YpoBeHb HaleXHOCTH PabOTHl MH)KCHEPHBIX ceTed B 2,5-3 pasa HmKe,
gyeM B cTpaHax Bocrounoit EBpombl. Cpok ciyx0Bl HapyXHBIX
TpyOOIPOBOJOB rOpsAYEr0 BOJOCHAOKECHHSI U3-32 YCKOPEHHONH KOPPO3UH B
2-4 paza HWXKE HOPMAaTHUBHOTO. Benmku yTedkn BOABI B CHCTEMax
X035UCTBEHHO-MTUTHEBOTO  BOoJocHaOxeHus. Tombko 3%  TBepHbIX
OBITOBBIX OTXOJOB IepepadaThIBAOTCS IMPOMBIIUIEHHBIMH METOJaMHU.
W3HOC OCHOBHBIX ()OHJIOB CHCTEM MH)XCHEPHOTO 00OecredeHus: JOCTUTAeT
60%, 1 B yCJOBHSX HEIOCTATOYHOTO (DMHAHCHPOBAHHUS OH HPOJOJIKAET
YBEIUINBATHCA.

ITo nanneim I'occTpost B Poccun, Ha Havano 1999 r. okono 50 thic.
KM WHXEHEpPHBIX ceTell TpeOyloT 0e30TiIaraTeabHOT0 KalmuTadIbHOTO
pemonTa. IlosoxeHHE OCIOXKHICTCS TEM, YTO B TEUCHHE IECCATKOB JIET
NMUTbEBasi BOJAA, Ta3, JJIEKTPOIHEPTHs] M Topsidas BOoAa s HaCEIeHUs
CTOWJIM TaK MaJlo, 4TO II0 CYIIECTBY HMKAaKHX pecypcocOeperarommx
TEXHOJIOTUW HE BHEJIPSIOCH.

Kommneke sxunuiiHo-koMMyHanbHoro xo3sicra (JKKX) roponos,
CyIIECTBOBABIIMI Ha JOTAllMU U3 TOCYAapCTBEHHOTO OIOJKETa, TAKXKE He
OBUT TO-HAcTOSIIEMY 3aMHTEPECOBaH B PallMOHAIBLHOM HCIOJB30BaHUHU
HMEIOUIUXCS MOUTHOCTEHN u HaJla)KUBaHUU s dexTuBHOTO
SKOHOMHMYECKOTO MEXaHU3Ma pealu3alliil OKa3bIBA€MBIX HACEICHUIO
yeayr. Ceromnast B XXKX cocpenorodeHo s OCHOBHBIX ()OHIOB CTpAaHHI,
noTpediseTcs V& obmero obrema BCEX POCCHUCKUX
3HEpropecypcoB.boabILIMHCTBO NpeAnpUATHI KKX SIBJIIIOTCS
MOHOIIOJIUCTAMH Ha COOTBETCTBYIOLIUX PBIHKAX YCIYT, 9TO 3aTPyIHSET
pa3BUTHE KOHKYPEHTHOMN CpPEJBl, a CJIe0BATEIbHO, MOBBIIIEHNE KaUeCTBa
MPEACTaBISAEMBIX UMHU yCIYT U CHHKEHHE MPOU3BOJICTBEHHBIX H3JIEPIKEK.
DTO He B MOCIENHIO OuYepeab OO0YCIOBMIO TEXHHUYECKOE OTCTaBaHUE
HHXEHEPHOTO 000pyI0BaHHUs, CETEH, COOPYKEHUH OT MUPOBOTO YPOBHS.

HoBsle sxoHOMHYECKHE OTHOLIEHMS, HMPHUHATHE ['paxaaHCKOro u
Bonnoro xonexcoB Poccuiickoit denepanuy, HOBOe 3aKOHOJATENBCTBO B
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obnmacTt OXpaHBl OKPY’KaloUeld Cpenbl M NMPUPOJOIOIL30BaHMUS CO3AANN
OaronpuATHBIE YCIOBUS IJIs 0oOecledeHns moTpeduTeneil KauecTBeHHON
MUTHEBOW  BOJMOH, Kak  OJHOTO W3  (AKTOPOB  CaHHUTAPHO-
SMUIEMHUOJIOTHYECKOTO OJIaronoIy4yusi HaceJIeHHs; OXpaHbl OKpYKarolen
cpeabl OT 3arpsi3HEHUs] HEIOCTATOYHO OYMIEHHBIMH CTOYHBIMH BOIAaMWU;
NOBBIIEHUsT  3(QQEeKTHUBHOCTH, HAIEKHOCTH pabOThl CHUCTEM U
COOpPY)XEHHH KOMMYHAJbHOTO  BOJOCHAOXX€HHMS ¥  KaHaJIW3alHy;
YIIy4IICHHs] OpraHU3aluy YIPaBIeHHUsS U SKCILTyaTallli 3THX CHCTEM.

[TosiBHIIOCH MHOTO HOBBIX TE€XHOJOTHUH BOJOTOJITOTOBKH U OYMCTKH
CTOYHBIX BOJ, WO3BOJISIIOIIMX IOJydYaTh OYHINEHHYIO BoOay Ooiee
WHTEHCHBHBIMH METOJaMH, 4eM paHbine. OJHOBPEMEHHO HOBBICHINCH
TpeOOBaHUS K Hale)KHOCTH COOPYKEHUH U TpyOOIPOBOIOB.

HecoBepiieHCTBO MPOSKTUPOBAHUS W TEXHOJOTMH CTPOUTENBCTBA
OYMCTHBIX COOPYXKEHHIl M ceTed BOJOCHAOXEHUS U BOJOOTBEICHUS,
HU3KO€  KaueCcTBO  HCMOJb3YEMBIX  CTPOHMTENBHBIX  MaTEPHAJIOB,
CTPOMTENLCTBO 0€3 yueTa BIMSHUS PEallbHOTO COCTaBa BOJ IPHUBOJIAT K
MPEeXKIEBPEMEHHOMY  pa3pyLICHHIO HWHXXCHEPHBIX KOHCTPYKIHUH U
YXYIIIEHHUIO UX SKCIUTyaTalMOHHBIX XapaKTEPUCTHK.

Jdnst coxpaHeHus: paboTOCIIOCOOHOCTH WHXKEHEPHBIX CHCTEM IIpU
HOPDMAaTHBHOM CpPOKE CIYyXObl TpyOONpPOBOJOB BOJOCHAOXKECHHS U
BomooTBeneHus 25-30 mer TpeOyeTcs BBICOKAs CTEMEHb TEXHUYCCKOM
MOATOTOBJICHHOCTH TEXHUYECKOr0 IIepCcOHaja TMpH  OKCIUTyaTaluH,
PEKOHCTPYKIIUU TPYOONPOBOAOB M MHTCHCHU(HUKANMH PabOTHl OYHCTHBIX
COOpYyXKEHHU.
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I''TIABA 1. OCOBEHHOCTHU PEKOHCTPYKIIMU HAPYKHbBIX
BOJIONPOBO/IHBIX U BOJOOTBOISIINX CETEN

1.1. CPOK CJIYKBbI TPYEOIIPOBO/I0B. BUJIbl IOBPEX/JIEHUI

IMoanepxanie BBICOKOH pabOTOCITOCOOHOCTH CHCTEM BOJOCHAOKEHHMS
U BOAOOTBeACHUS (T. €. CBOCBpeMEHHOe M 3(P(EeKTHBHOC TEXHHYECKOE
00CTy)XHUBaHHE, PEMOHT ¥ PEKOHCTPYKIHUS TPYOOIPOBOAOB U 00OPYAOBaHMS)
0CTaeTCsl ISl TOPOACKUX KOMMYHAIBHBIX CY)KO IPUOPUTETHBIM.

Haxopsiecss B 9KCIUTyaTallid BOJOMPOBOJHBIC W BOJOOTBO/ISIIHE
TpyOONpPOBOBI MOABEPrarOTCs KaK eCTECTBEHHOMY CTapeHHIO, TaK |
MPEXICBPEMEHHOMY H3HOCY, YTO TPEeOYeT MX BOCCTAHOBJICHHS WIIM CAHAIIMH.
Boccmanoegnenue mnpeanonaraeT NpPOBEACHHE PEMOHTHBIX pPabOT Ha BceM
MPOTSHKEHUH  MTOBPEXKACHHOTO ydacTka TpyOOmpoBojaa, a camayus —
MpOBEICHNE MPOCTPAaHCTBEHHO OTpaHUYCHHBIX PEMOHTHO-
BOCCTAHOBUTENBHBIX pabOoT Ha OTIEIBHBIX Y4YacTKax TpyOOIIpOBOOB,
BKJIIOYAsl COOPY>KEHHsI U apMaTypy Ha CeTH (KOJOALBI, 3aABWXKKU U T.1.). B
pesynbTaTe CaHAMM y4YacTKy TpyOompoBoma Tpuaaetcs TpeOyemast
MeXaHH4YecKass IPOYHOCTD , MIOJTHOE BOCCTAHOBJICHUE CTPYKTYPHI (OTCYTCTBHE
nedeKToB Mo UTHHE TPYO M B MECTaX CTHIKOBOK) U COOMIOACHHE MPOCSKTHOI
MPOIYCKHOM CIOCOOHOCTH (YCTAHOBJICHHBIX THAPABIMUYECKUX MapaMeTpoB). B
CBOI0 Ouepe/ib, MO/ BOCCTAHOBICHHUEM CTPYKTYphl TPyOOMPOBOIA CIEAyeT
MMOHUMATh JTMKBHUIALUIO 1e(PEKTOB:

CTPYKTYPHBIX  (HAampuMmep,  CBHUIIEH,  CKBO3HBIX  OTBEPCTHIA,
MHUKPOTPEUIMH W JPYTHX  [OBPEXKACHHH, KOTOpbIE  HPOBOLUPYIOT
AKCOUIBTPALNIO ¥ HHPUIBTPAIHIO);

BbI3BAHHBIX HEKAYCCTBCHHBIM MOHTAa>XOM TPYG Inpn uX YKIaJaKEe B
Tpaniien (Harpumep, aedopmaruii Tpyo);

BBI3BAHHBIX BPEMEHHBIMH (akTopaMu (HalpUMep, CTapeHHeM) U
HEYIOBJICTBOPUTEILHOW  DKCIUTyaTallMeil  CHUCTEMbl  BOJOCHAOKEHUS U
BOJIOTIPOBOIHBIX CeTell (HampuMep, MOSIBICHUEM DPXKABUMHBI HA BHYTPEHHUX
CTeHKax TpyO, OmooOpacTaHuii, OYrpUCTBIX HAPOCTOB B BHUJC YIUIOTHEHHBIX
OKHCJIOB JKejle3a, MapraHia ¥ W3BEeCTH, HWHOPOJHBIX BKJIFOUYCHUH,
MPOHUKAIOIIUX B TPYyOOIIPOBOABI MPH TFOOOM BMENIATENHCTBE U3BHE — CBApKE,
PEMOHTE U 3aMEHE 3alIOPHO-PErYIUPYIOLIel apMaTypPhl U T.J.).

CrapeHue MOA3EMHBIX TPYOOIPOBOIHBIX KOMMYHHKAIUN Pa3IUIHOTO
Ha3HAYCHUSI IPUBOJTUT:

K TOTEepsIM HAropa M CHIDKCHUIO MPOIYCKHOH CIOCOOHOCTH H3-32
3apactaHus Tpyo;

YXYAIIeHHI0 (PU3HKO-XHUMHYECKHX TIOKa3aTeieil TpaHCIOPTHPYEeMOi
MUTHEBOM BOJIBI (HAIPUMED, IIBETHOCTHU) MO MPHYHHE KOPPO3UH;
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BO3MOKHOCTH TIOBTOPHOTO 3apaXCHHUs BOA (B pe3yibTaTe CBUILEH,
TPEIIVH, HAapyIICHHWsS CTHIKOBBIX COCIMHEHHH B CiIydae CTapeHHsI CeTeH
MMUTHEBOTO BOJIOCHAOKECHYIS ),

3arpsi3HEHHIO MTOJI3EMHBIX M IOBEPXHOCTHBIX BOJ, TI04YB, aTMOC(epsI (B
ClIydyac CTapCHHUsA He(bTHHI)IX U Ta30BbIX KOMMyHHKaHHﬁ, BOAOOTBOAALIINX
ceTeli OBITOBOM, JOXKIECBOM U TPOU3BOJACTBEHHON KaHAIU3AIUK). Y TSUKH BOIBI
n3 TpyOONpPOBOMIOB, BBI3BAaHHBIE MX CTapEHHEM, SBILSIFOTCS TaKXKe HMPUYUHOM
MOJHATUSL YPOBHS TPYHTOBBIX, YTO MOXET NPUBECTH K WHTEHCHBHOMY
pa3pyIlIeHUIO IEHCTBYIOINX 31aHIH U COOPYXKEHHUI.

Cpok cimyk0Bbl BOAONPOBOJHBIX M BOJOOTBOJIIMX TPYOOIPOBOJIOB
3aBUCHT OT MaTepHaja, U3 KOTOpPOro OH M3TOTOBJEHBL. Hampumep crambHbIC
BOJIONIPOBOAHBIE TPYOOIPOBOABI TOIDKHBI A(P(PEKTUBHO AKCINTYaTHPOBATHCS B
teueHnu 20, a gyrynasie — 60 mer. OgHAaKO cTapeHre KOMMYHAIBHBIX CeTel
BOJIOCHA0)KEHHS M BOAOOTBENCHHUS, CHIKEHHE MX IPOITYCKHOH CIHOCOOHOCTH
MOJKET HACTYIIUTh U B OoJiee paHHHE CpOKH (depe3 5-10 net mocie mpoKIaakm)
M3-32 BIIMSHUS OTACIBHBIX WM COBOKYITHOCTH Psiia CICAYIOIIUX (hakTOpOB:
HECOOTBETCTBHSI Marepuaja TpyO VYCIOBUSM OKCIUTyaTallud, HapyUICHUs
YCIOBHU TPOKJIAZAKH TPYOOIPOBOIHBIX CHCTEM B COOTBETCTBYIOIIUX TPYHTAX,
arpeccMBHOIO XapakTepa BOJA, KOPPO3WH CTEHOK, H30BITOUHBIX HAIOpPOB,
PE3KUX CE30HHBIX MEPENaI0oB TEMIIEPATYp U APYTHX (HAKTOPOB.

OCHOBHBIMH BUIaMH TIOBPEXICHUH (1eeKTOB), BBI3BIBAIOIINX aBAPHU
Ha BOJOIPOBOAHBIX CETAX SBIAIOTCS: M CTadbHBIX TPyO — CKBO3HBIE
npop>kaBieHus, cBuiu (10 70% 1o onbITy MOCKOBCKOTO BOJOIPOBOA); IS
YYTyHHBIX TpPyO — HapylIeHHE TI'epMETHYHOCTH DPACTPYOHBIX COEAWHEHUH
(o 12%) wu mepenomsl T1pyo (16%). Ilpeobnanaromee KOIMYECTBO
MOBPEXKICHUNA MPUXOAUTCA Ha TPyOBl ManbIx auamerpoB (mo 200 mm), 9To
COCTaBJISIET OKOJIO 75% uX 00IIero KOJIU4ecTBa.

TeHI[eHHI/II/I MOCICAHNX JIET YKa3bIBalOT Ha TO, YTO KOMMYHAJIbHBIMU
CITy’)k0aMH TOpPOJOB-METANONMCOB Pa3IMYHBIX CTPaH BCe OOJbIliee BHUMaHUE
yZeNnseTcss BONpPOCaM HCIIOJBb30BaHMS IEPCHEKTUBHBIX OeCcTpaHIIEHHBIX
TEXHOJIOTUI BOCCTaHOBJIEHUS (CaHAMM) W IPOKJIAAKH BOIONPOBOJHBIX H
BOJIOOTBOJUIIIUX CETEH, YTO SIBISETCS ajJbTEPHATHBOW OTKPBITOMY CIIOCOOY
PEKOHCTPYKIMU M IPOKJIAIKH TpyOOIIPOBOIOB.

Iloo becmpanwetinoimu  mexuono2usmy TIOHAMAIOTCSI TEXHOJIOTHU
MIPOKJIAJIKK, 3aMEHBI, PEMOHTA, HHCIEKIMH U OOHapykeHHs Ie(eKkToB B
MOJ3EMHBIX KOMMYHHUKAIMAX Pa3IMYHOTO Ha3HAYEHHS C MUHHMAJIBHBIM
BCKPBITHEM 36MHOM MOBEPXHOCTH.

BecTpanineiiHple TEXHOIOTHH CaHALMHM U HPOKIAIKH TPYOOIPOBOIOB
Hapsily C ONEpaTHMBHOCTHIO ¥ OKOHOMHYHOCTBIO [0 CpPaBHEHHIO C
TPAAUIIMOHHBIMU MeTOoJaMu (MIPOBEJEHUS 3€MIIIHBIX PAabOT € PaCKOMKOM
TpaHIIEH, PEMOHTOM WIM 3aMEHOW TpyOONpOBOAa HOBBIM) IO3BOJISTIOT
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COXPAaHUTh BBICOKOE KAadeCTBO TPAHCIOPTHPYEMBIX BOJ M HE HapyllaTh
CJIOKUBILYIOCS] 9KOJIOTMIECKYIO OOCTaHOBKY.
Oco0oro BHIMaHHS 3aCITy’KHBAET BECbMA HHTEPECHBIN C MPAKTUIECKON
W HAayYyHOM TOYKM 3pEHUs] BONPOC OLEHKH Mporuda TpyO OT IpyHTa INpH
OecTpaHIIIeHHON U TpaHIIeHHOW PEeKOHCTPYKIMHU TpyOorpoBoaoB. Hecmotps
Ha Kaxylleecs CXOJCTBO, cTaTH4yeckas paboTa TpyO, YIOKEHHBIX II0
OecTpaHIIEHHON TEXHOJIOTHH, CYIIECTBEHHO OTJIMYaeTcs OT paboTel TpyoO,
VIIOKEHHBIX B TpaHmiero. Hecymias crnocoOHOCT OOBEAMHEHHOW CHCTEMEI
«TpYHT-Tpy0a» HaMHOTO BBIIIE, YeM Hecyllas CIOCOOHOCTh HEIaBHO
3aChIMaHHON ¥ YINIOTHEHHOHN TPaHIIEH.

1.2. OCHOBHBIE BECTPAHIIEMHBIE METO/IbI
BOCCTAHOBJIEHUA TPYBOITPOBO/J0B BOAOIIPOBOJHbIX 1
BOJOOTBOJAIMX CETEA IYTEM HAHECEHUS
BHYTPEHHUX OBOJIOYEK

CornacHO  MEXAYHapoOAHOW  KiaccHU(UKALUK  MOBPEKICHHBIC
TpyOONPOBOJBI TOABEPrarOTCS BOCCTAHOBJICHUIO ITyTEM HAHECEHUS Ha
BHYTPEHHIOIO TIOBEPXHOCTh CTEHKH TPyOOIpoBoa:

®  CIUIOIIHBIX HAaOPBI3TOBBIX ITOKPHITHH HA OCHOBE LEMEHTHO-TIECYAHBIX
pacTBOPOB, a TAKXKE AMOKCHIHBIX CMOJ;

®  CIUIONIHBIX MOKPHITHH B BUIE€ THOKNX MOIMMEPHBIX pyKaBOB (000JIOUEK,
MeMOpaH, pybariek) miu TpyO U3 pa3InIHbIX MaTePHAJIOB;

®  CIUIOMIHBIX MOKPBITHHA U3 OTAENBHBIX JIEMEHTOB Ha OCHOBE JIMCTOBBIX
MaTepHasioB (THOKOTO MOJIMATHIICHA WIH TBEPIOTO CTEKIIO TUTACTHKA);

L4 CIIUPAJIBHBIX IMMOJIUMCPHBIX 060]’[0‘161(;

®  TOYEYHBIX (MECTHBIX) 3AIIUTHBIX TOKPBITHIA.

OTnuuuTeNbHOM OCOOEHHOCTBIO OeCTpaHIIEHHOTO BOCCTAHOBJICHUS
(caHanmu) OoT OecTpaHIIEHHOW NPOKIAJKH SIBISIETCS COXpPaHEHHE CTaporo
TpyOOIpPOBO/a B KaUeCTBE OCHOBHI KOHCTPYKIIHH.

HaGpbi3roBple NOKpPHLITHS HAa OCHOBE IIEMEHTHO-TIECYAHBIX
pacTBOpOB. LleMeHTHO-TIeCUaHbIe TOKPBITHS SBIISAIOTCS] HA/IC)KHBIM CPEJICTBOM
JUKBUJAIMHM PA3IAYHOTO poaa nedeKToB Ha BHYTPEHHEH IOBEPXHOCTH
CTAJBHBIX M YyTYHHBIX TPYO, a Takke MPOTHBOKOPPO3MOHHBIM MAaTepHaioM,
OHAKO HE MOTyT OBITh HCIONB30BaHBI MJISI BOCCTAHOBICHUS CHIBHO
pa3pyLIeHHBIX TPYOOIIPOBOJIOB.

B oreuectBeHHOM MPAKTUKE B KAa4Y€CTBC HMCXOJHBLIX MAaTCpHaJIOB JIA

MIPUTOTOBJICHHUS LEMEHTHO-TIECYaHOT O pactBopa UCTIOJIB3YIOTCS
noptaanaueMeHt mapku 500 (I'OCT 1078 — 85) W MENKO3epHHUCTHIH
KBapLeBbI 1ecok, ¢(pakumonuposanubidi nmo ['OCT 8736 — 85 w

I'OCT 10268 — 80. MuHumanbpHasi TONIMHA 3aIIUTHOTO CJIOS ONpPENenseTcs
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IMaMeTpOM U MaTepHajoM Tpy0, a TpeGyemas — CPOKOM HX SKCIUTyaTallHH,
TONIIMHOW CTEHOK W (u3uyeckuM coctossHueM (m3HocoMm). TpeOyemas
TOJIIIMHA 3aIMUTHOTO CJIOSI JOCTUTaeTCs yCTaHABIMBAEMOI paHee CKOPOCTBIO
NepeiBWKeHHss — arperata B TpyOe TNpH  TOCTOSHHBIX  3HAUCHHMSX
MIPOM3BOIMTEIBHOCTH HACOCa, MOJAIOIIEr0 IEMEHTHBIH pacTBOP, H CKOPOCTH
BpalleHUs! HEHTPOOEIKHON TOIOBKH.

OOnacTp TpPUMEHEHHsT METOJa BOCCTAHOBJIICHHUS ITyTEM HaHECEHHMs
LIEMEHTHO-TIECYaHBIX TOKPBITUI - CTaJIbHBIE W YYT'YHHbIE TPYOBl AMaMETPOM
150—1 500 MM HE3aBHCHUMO OT JABJIEHHS BOIBI.

PaboThI M0 HAaHECEHHIO TaKUX IMOKPBITHI MOTYT BBITIOIHATHCS METOIOM
meHTpUQyrupoBanus (puc. 1) uim HeHTPOOSIKHOTO HAOPHI3Ta.

6 7 8

Puc.1. CxemMa  HaHECEHHMs  LIEMEHTHO-TIECYAHOT'O  MOKPBITHS  METOJOM
LHEeHTpU(YTUPOBAHUS HA TPYOOIPOBOIBI MAJIOTO IMAMETpA!

1 — Hacoc U1 BPEMEHHOTO OTBOJA CTOYHOM XHIKOCTH; 2 — BPEMEHHBIH 3amOpHBII
opraH (3aiBmkka); 3 — jnebenmka; 4 — moanexamuii o0paboTke TpyOompoBom; 5 —
TpyOOIPOBO/] TPAHCTIOPTUPOBKH PACTBOPA; 6 — TO3UPOBOYHBIH HACOC IS IIEMEHTHOTO
pacTBOpa; 7- €MKOCTb MJisi LEMEHTHOrO pacTBopa; 8 — omekrpomkad; 9 -
pasOpsI3ruBaromniee ycrpoicTBo; 10 — 00paboTaHHEIH y4acTOK TPYOBIL.

K JIOCTOMHCTBY MeTOJa MOYKHO OTHECTH OTHOCHTEIBHYIO MPOCTOTY
TCXHHUYCCKOI'O UCIIOJIHCHUS U HI/I3KyIO CTOUMOCTB peMOHTHBIX pa60T, KOTOpaH
cocranisieT 0koio 30 % cTOMMOCTH HOBOTO CTPOUTEILCTBA. TOHKAS M IiajKas
MMOBEPXHOCTh OOJIMIIOBKH TIOCTE €€ 3aTHPKU O0CCICYMBACT CHUKCHUC
THJIPABIIUYECKOTO COMPOTHUBICHUS W IMOTEPh HAOpa B TPYOOMPOBOIAX MPHU
HE3HAYUTEIILHOM YMEHBIIICHUH €r0 BHYTPEHHETro quaMetpa. [locine HaHeceHus
[[EMEHTHO-TIECYAHOTO TOKPBITUSI TPyOOIpPOBOA MOXKET OBITh MYIIEH B
IKCIUTyaTalMio 4epe3 3—5 CyTOK, T.e. TEXHOJOTHYSCKHMH IMKI Mpolecca
SIBISIETCSI  OTHOCHUTENIBHO — HPOJODKUTENLHBIM.  [IOKpBITHE — COXpaHseTCs
cTaOWIBHBIM B TEUEHHE ITUTEIHFHOTO CpoKa dKCIuTyatarun (50 ner).

CniioniHble HAOPBI3rOBble MOKPBITHS M3 JMOKCHIHOH cMoJbl. B
COCTaB TMOKPBITHH KPOME CMOJIbI BXOISAT BOJIOKHHUCTBIE JOOABKM Ha OCHOBE
CTEeKJIa, KOTOpBIC 3alllMINAOT TPYyOOMPOBOA OT KOPPO3WH H aOpa3sHBHOIO
H3HOCA, TapaHTHPYys BOJOHEIPOHHUIIAEMOCTh CTEHOK. HaHeceHme pacTBopa
OCYIIECTBJIAETCS KaK M B Cjlydae HCIOJIb30BaHHUS I[EMEHTHO-TIECYaHOTO
pacTBopa HEeHTPU(YTUPOBAHUEM C MOMOIIBI0 BpAIIATEIBEHBIX YCTPOHCTB CO
mieTkamMu. MeToj | Hallesd MpUMEHEHHE 3a pyOe:KOM B OCHOBHOM JUISI CaHAITUU
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BOJIOOTBOAIMX ceTell. Ero ocoOGeHHOCTBIO siBisgeTcs Ooiee THIaTeNbHas
NpeABapUTEeNbHAS  TOATOTOBKA  (YMCTKA)  BHYTPEHHEH  IOBEPXHOCTH
peabunuTHpyeMbIX TPyOOTIPOBOIOB.

CniionHbIe MOKPLITUS B BHJIE TMOKHMX MOJHMEPHBIX PYKaBOB HJIM
TpYO M3 pa3IN4YHbIX MaTepHuaJoB. [[aHHBIN THIT TOKPHITUH TPUMEHSETCS AT
CaHallMM KaK BOJOIPOBOJAHBIX, TaK M JUIS BOJOOTBOSLIMX TpyO. YcioBUs
MIPUMEHEHHS METOAA:

CTaJIbHBIE U YyTyHHBIE TPyOBI tuamerpoM 100-900 Mm;

MaKCHMallbHas JUTMHa PEMOHTHOTO ydyacTKa 3a OAWH IMKJ (IIPOXOmd) —
600 M ( mpu guametpe TpyO 10 600 MM).

[lomuaTHneH HMEET YHHUKANBHBIE CBOMCTBA, KOTOPBIE IO3BOJISIOT
UCIIONIB30BAaTh €r0 NPH BOCCTaHOBICHWUHM TpyOompoBomoB. OIHO W3 HHUX
3aKJFOYAETCs] B TOM, YTO IIPH MOHTaXe IUIETel TPyOOIIPOBOIOB M3 OTAEIBHBIX
3BEHBEB TPYO BO3MOXHO HCIIONIB30BAHHE OECIIOBHOW CBapKW IUIABICHHEM.
I[Ipu sTomM TpybGa MOXKET OBITH COEAWHEHAa C JAPYrod IMOJUITUICHOBON
apMaTypoi, HampuMep KialaHaMHd, OOKOBBIMH OTBOAAMH, 33/IBUKKaMHU,
oOecrieqnBast IOJHYIO T€pPMETH3AIMIO CUCTEMBI.

biaramisaten

PO T VAR T W T 0T A e

3 2 1 7 6
Puc. 2. Cxema HaHeceHHsS BHYTPEHHETO IIOKPBITHS W3 THOKMX IUIACTHYHBIX
MaTepuaioB: 1 — BOCCTaHABIMBAEMBbI yuyacTOK; 2 — 3alUTHOE IOKpBITHE; 3 —

HaMpaBJISIOMIMNA poiuk; 4 — nedeaka; 5 — Tpoc; 6 — eMKOCTb ¢ TOPSYMM BO3AYXOM; 7 —
CHIeLUANIbHBIN TPY3.

Hpyroe YHHUKaJIbHOE CBOMCTBO MOJINATUIICHA, KOTOPBIM
BOCITOJIb30BATMCH Ha IPAaKTHKE PEMOHTa TpPyOOIPOBOAOB, 3aKIIOYAETCS B
YAEpXKWBAaHUM B TaMITH II€pBOHAYATIbHOW (OpMBI Omaromaps cBoei
cnenupuIecKoi MOJIEKYJISIPHON CTPYKType. DTO CBOHCTBO HCIIONB3YETCS IS
W3TOTOBJICHHS CKJIAJBIBAIOIINXCS TPyO, YTO BechbMa MENECOO00pa3HO IIPH
TPaHCIIOPTHPOBKE M Mpokianke cereil. [1o 3aBeplIeHNIO MPOKIAIKN 3BEHBEB
TpyO Ha CAaHUPYEMBIX y4acTKaX CETH, OHH MPUHUMAIOT CBOIO MIEPBOHAYAIIBHYIO
¢dbopMy, co3maBas TEPMETHYHYIO OOJEJKY, BIUIOTHYIO MPUMBIKAIOIIYIO K
BHYTPEHHEH MOBEPXHOCTH MPAKTUUECKH JTIOOBIX THIIOB TPYOOIPOBOJIOB.
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Ilpn HaHeceHWM Ha CcaHHpyeMble TPYOONpPOBOABI KaK THOKHX
BHYTPEHHUX MOKPHITHH (000JI0ueK, MeMOpaH, pyKaBOB), TaK IPH BBEACHUHU B
HHUX IIOJMMEPHBIX TpyO Hapsamy ¢ obecredeHHeM IIOJHOW I'epPMETHYHOCTH
CTCHOK JOCTUTACTCA HUX BBICOKAad COIIPOTUBIAECMOCTL AHWHAMHUYCCKUM
Harpy3Kam.

BBenenue B TpyOOIpOBOA W 3aKperyieHHE B HEM OOOJIOYEK MOXKET
JIOCTHTaThCsl JTMOO IyTeM MPOTACKHUBAHUsI OECIIOBHOTO ITOKPBITHS HAa BCIO
JUIMHY BOCCTAHAaBIIMBAEMOTO y4yacTKa MeEXIy IBYMs KOJOJUAaMH C
MOCIIEAYIOIUM TIPIDKaTHEM €€ CIeUaIbHBIM I'py3oM B (opMme OauioHa |
nojayveil Mo AaBICHUEM TOPSYEro BO3IyXa MM BOASHOTo mapa (puc. 2), mubdo
MIOCTEIICHHBIM BBEICHHEM HAa BOCCTAHABIMBAEMBIH y4YaCTOK CKPYYCHHOH B
pPYJIOH OOOJIOUKM B BHAE 4yika (JaifHepa) ¢ NPIKATHEM €€ K CTCHKE
JTABJIEHUEM XUAKOCTH (puc 3).

.E\--‘. R LN I O
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Puc. 3. Cxema HaHeCEHUsS] BHYTPEHHETO 3aLIUTHOTO MOKPHITUS IO TEXHOJIOTHH (pUpMBI

Enterpose: 1 — BoccraHaBimBaeMbId TpyOONIpoOBO; 2 — 3alIUTHOE MOKPHITHE B BHUJIE
qyJIKa; 3 — HAIPaBIISIONINE POJTUKH.

B pesynpTare mpolecca MOJUMEpHU3alMK MPOUCXOIUT 3aTBEpICBaHHE
CIUIOIIHOM 3aIIUTHOM 00O0JI0YKH, MOCIIE Yero BCEe YCTPOUCTBA M JKUIKOCTH M3
TpyOompoBoaa yapamstorcs. KomMMmyHukanmum MoryT ObITh  CHAaHBl B
SKCIITyaTalfIo Yepe3 HECKOJIBKO CYTOK IOCIIE ITPOBEICHNUS OIIMCAaHHBIX Pa0oT.

TexHOJ0rHsl CIUIONIHOTO TMOKPBLITHSI MyTeM BBedeHUSl B CTApPbIi
TPYyOONPOBOA HOBOIO U3 NMOJMMEPHBIX MaTepuaoB. [Ipu peanuzanuu 3Toit
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TEXHOJOTUH TIPOUCXOJAUT 3HAYNUTEIBHOEC YMEHBIICHHE JKHBOTO CEUYEHHS
TpyOompoBosia (Hampumep, B TpyOe mamamerpom 400 MM Tmocie caHAIUU
YCIIOBHBIH MPOXO COCTABIISIET JIUIIG 315 MM).

JIJis MCKITFOUEHHs YKa3aHHOTO HEA0CTaTKa HeMenkol ¢hupmMoii Preussag
pa3paboTaHa TEXHOJIOTHS CaHAIMW, MOJyduBINas Ha3BaHue Swagelining. C
MOMOIIBI0 JTAHHOW TEXHOJOTHH M €€ MOAW(HKALUA B Pa3IM4YHBIX CTpaHax
Mupa BoccraHoBieHO cBbiie 800 kM TpyOompoBomoB. [IpeumyiecTBo
TEXHOJIOTUM COCTOMT B TOM, YTO CaHAIMs OCYILECTBISAETCS TOHKUMHU
MOJMATHICHOBBIMU  TPyOaMH, KOTOpBIE IIO3BOJISIIOT BOCCTAHOBHTH CETH
IpakTHdeckn 0e3 yMEHBbIIeHHS ce4eHHs TpyOomnpoBonoB. CyIIHOCTH
MIPOUCXOSIINX MPOIECCOB BOCCTAHOBICHUSI TPYOOIIPOBOIOB COCTOUT B TOM,
YTO TOCJ€ ONeparuii MPOYUCTKH BHYTPEHHEH IOBEPXHOCTH MOJICKAILIETO
0OHOBIIEHHIO TPYOONpPOBOAAa B HETO BTATHBACTCS IONMAITWICHOBas TpyOa
crutrorieHHoi U-o0pasHoii ¢hopmsl, HaspiBaemas U-Liner (puc. 4).

a) 1 2

Puc. 4. ®opma nonuITUICHOBOH TPYOBI IIPY BTATHBAHUU B CAHUPYEMBIH TpyOOIpoBOg
(a) m mocnme pacmmpeHuss BHyTpu Hero (0): 1 — mommdTmieHoBas Tpyoa;
2 — U3HOUICHHBIN TPyOOIPOBOI.

[lon maBneHweMm mapa TpyOa mproOpeTaeT Kpyriyro (GopMy, IUIOTHO
mpuierasi K BHYTpPEHHEH NOBEpXHOCTH TpyOompoBoga 0e3 00pa3oBaHUS
KOJIBIIEBOTO 3a30pa. Jluama3oH AnamMeTpoB CaHMPYEMbBIX TPYOOIpPOBOIOB IO
nanHoil TexHonorun 100 — 800 mM. MakcumaneHass HOPOTSHKEHHOCTb
peabunuTHpyeMoTro ydacTka coctapiser 10 600 M.

Cniominble MOKPBITHS W3 OTAEJbHBIX JJIeMEHTOB Ha OCHOBE
JIICTOBBIX MaTepHaJoOB (FMOKOT0 MOJMITWIIEHAa WJIH  TBEPAOro
CTEKJIONJIACTHKA). TEeXHOJIOTHS HAHECEHHS TMOKOrO 3aIlIMTHOIO JHUCTOBOIO
MaTepuania ¢ 3ybuatodl ckperutomnieid crpykryporr (HDPE) mo cucreme
Trolining 3axirouaeTcss B €ro MNPOTSHKKE B CAaHHUPYEMBIH TPyOONMPOBOI,
IUIOTHOM KpEIUIEHMH K HeMy UeMeHTHupytomuM MatepuanoMm (Trolining
Injector) n SKCTPY3MOHHOH CBapKoOW Mo NaBieHHueM (pHC. 5); MpeJHa3HaueHa
JUTS BOCCTAHOBJICHHSI BOJJOOTBO/ISIIMX KOJJIEKTOPOB.



i 1
Puc. 5. CXeMbl yCTaHOBKH JIHCTOBBIX IOJYYCHHBIX 3yOuaThIX CEKLHM 110 TEXHOJIOTUH
Trolining:
a — 0a3ucHas cucTeMa YCTaHOBKHM (C OJHOM 3y04aTol CeKIMel U 3aroNHEHUEeM MyCTOT
MEXy BHYTPEHHEH IOBEPXHOCTBIO TpyOBI M 3y0UaTBIMHU dJIEMEHTaMH); 6 — TO e C
HCTIOIb30BaHIEM ITPOMEKYTOYHOTO 3aIIUTHOTO CJIOS.

Hpyroii MeTon HaHEeCEHHS 3aIIUTHBIX 00O0JIOYEK, B OCHOBE KOTOPOTO
JISKAT WCIOIB30BAHAE CTEKIIOIUIACTHKA, IMPHUMEHSETCA, KaK IPaBWIO, VIS
BOJIOOTBOIAMINX KOJUIEKTOPOB, HMEONMX (OopMy OBOHIANBHOTO  HITH
IIaTPOBOTO CeYeHHUs. MeTO | 3aK/IIoYaeTCss B MOHTaXKE M KPEIUICHHH APYT K
JApyry MNpeaBapyUTCIIbHO 3aroTOBJICHHBIX B 3aBOJACKHUX YCJIOBHAX OTACIbHBIX
aneMeHTOB (OJIOKOB, TaHeNeH) BHYTpPEeHHEH (yTepoOBKH KOJIGKTOpa C
MOCTICAYIOIAM HATHETAHWEM IIEMEHTHO-IIECUYaHOT'O PACTBOpPa B KOJBIICBOE
MPOCTPAHCTBO MEXKJTY BHOBb YCTAHOBJICHHBIMH TAaHEISIMH M BHYTPCHHEH
MTOBEPXHOCTHIO CYIIECTBYIOIIET0 TpyOOIIpoBoa.

¢ .

I R

Puc. 6. ®parMeHT mMmomayd JIMCTOBOI'O Marepuana ¢ 3y04aTodl CKpeIuIsiomei
crpykrypoit HDPE.
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VYMeHbIICHNE JKUBOTO CEYEHHUs] TpyOONpoBOAa IpU pealu3aludl METOoAa
KOMIIEHCHPYETCSI ~ CHIDKEHHEM  KOI(QHIMEHTa IIepOXOBATOCTH  HOBOH
KOHCTPYKIMH TpyOONpoBOAa, YTO B KOHEYHOM HTOT€ CIIOCOOCTBYET
COXPaHEHHIO MPOITYyCKHONH CIOCOOHOCTH BOJOOTBOJMAIIEro Kkomiektopa. Ilo
JAaHHOMY  METOAYy  PEKOHCTPYHPOBAaHBI  KUPIHUYHBIE  BOJOOTBOJAIINE
koyutektopel Ha Hesckom mnpocnekre B 1. Cankr-IletepOypre oOmeit
MIPOTSHKEHHOCTBIO 6 KM, KOTOpbIe ObUTH 1postoxkeHsl B 18901930 rr.

CnupanbHble NOJUMEPHbIe 000J0YKH. JIaHHBIA TUN 3aIIUTHBIX
000J104eK NpHUMEHSETCS JUIl peadHIuTaluyn Oe3HAaNOPHBIX TPyOONpPOBOIOB
CHCTEM BOJIOOTBEICHMUS.

OHM  TO3BOJIOT  OONMIIOBHIBATH ~ BHYTPEHHIOIO  ITOBEPXHOCTH
TpyOompoBooB omuBHHIWIXIOpHAHOH ([IBX) nenroii (puc 7)

Jns 3TOoro B KOJOALE YCTAaHABIMBAETCA CIELUATIBHBIA CTAHOK
OCYIIECTBIIIONINA HECKONBKO (DYHKIWHA: HaHeceHHe (HaBHBKY) JIEHTHI II0
BHYTPEHHEMY IHAMETPYy TpyOONpoBOAa, €€ KpPEIUICHHWE, 3aJIMBKY KIIESIICH
CMOJIBI, MPOTANIKMBaHKE 00pa3oBaBierocs kapkaca u3 [IBX BHyTps caHupye-

Puc. 7. Cxema HaHeCEHUs 3aIMTHON MOJMBUHHUIXJIOPUAHON JICHTHI 1O TEXHOJIOTHH
Ribloc  ¢upmer Bonna: 1 —  ¢parmMeHT caHEUpyeMoro TpyOOmpoBOJa;
2 — NOJMBHHUIIXJIOPUIHAS JICHTA.

MOro TpyOONpOBONA, paCHIMpPeHHE Kapkaca JUIsi ero (UKcalud Ha
BOCCTaHaBJIMBAEMOM COOPY>KEHUU. MeTOoJbl TMO3BOJISIIOT BOCCTaHABJIMBATH
TpyOompoBo sl quamerpoM a0 1200 mm u amuHO# 10 200 M 32 oquH padbounit
LIUKIL.
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TouyeyHble (MeCTHbIe) 3alUMTHbIE MOKPbITHA. [laHHBIH THUI
MTOKPBITHN XapaKTEePeH MPH JINKBUAAIIUN OIUMHOYHBIX (TOYEUHBIX) CKBO3HBIX, B
TOM YHcle TepuepuiHbIX, TPEIUIHH, BEI3BAHHBIX PSIOM 00CTOSTENbCTB!

NOABMXKOW TpyHTa (Hampumep, NpH MpPOBEJCHUH BOJIHM3H Tpacc
3eMIISIHBIX paboT, MpH BO3JACHCTBUU Ha TPYOONPOBOJIBI CBEPXHOPMATHBHBIX
Harpy30K OT JOPOXKHOTO JBIKEHHS, 3eMIIETPSICEHHUH U T.11.);

MECTHOH (04aroBoii) KOppo3uer CTEHOK TPYOOIIPOBOJIOB.

[TokpeITHS 111 TOYEUHOTO PEMOHTa MOTYT TaKXKe HCIIOJIb30BaThCs B
KayeCcTBE TIepMETHYHBIX COCAMHEHWI OTHENBHBIX TpPyO0 TpH pean3aluu
Pa3IMYHBIX CIOCOOOB OECTPaHIIIEWHOTO BOCCTAHOBJICHHUS CETEH.

Puc. 8. ®dparMeHT PEMOHTHOrO yd4acTka TPyOOIpOBOJAa C YCTAaHOBJICHHOH B HEM
pemoHTHOM THIB30i Grouting Sleeve.

Puc. 9 . Cxema yCTaHOBKH INApHHPHOH TOHKOCTEHHOW oOmmmoBku Grouting mis
TpyOomnpoBonos auameTpoM 600 — 2 800 mm:

a — BBOJ CIIOXKEHHOW TWIB3BI B TpyOOmpoBOJ; ©O- IIOCIEZOBATEIbHOE pa3zkKaTHE
JIOMKpaTaMH CETMEHTOB A U B; B — HarHeTaHue 1oimypeTaHoBoi MacTHUKH P.

3amyTHBIE MOKPBITHA AT MECTHOTO PEMOHTa MOTYT OBITh B BHIE:
KHUJIKUX PAcTBOPOB, TBEPACIOUIMX IIOCIE ONepaluii HaHECeHUs Ha
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MOBPEXKICHHBIE TIOBEPXHOCTH; PAacTBOPOB IONYKHUIKOW KOHCHCTCHIIUH;
BOJIOKHHCTBIX MaTEpHalOB C MPOMUTKONH CMOJIaMH, NMPOQHUIBHBIX PE3NHOBBIX
YIUIOTHUTENEH; THIIb3 M3 HEPKABEIOIIEH CTaIH; KOMIO3UIIMOHHBIX COCTABOB
XOJIOJTHOTO OTBEPIKIEHHUS U T.II.

Awmepukanckas ¢upma Link-Pipe paspaborana metox Grouting Sleeve,
COTJIACHO KOTOPOMY JUISl CEJEKTHBHOTO PEMOHTa €IUHUYHBIX JIe)eKTOB
UCTIONB3YIOTCSL  1e(OPMUPOBAHHBIE TWJIB3BI M3  HEp)KaBeIOlIeH CTaTH
PemonTHBIe Tunb3bl, UMetomue AnuHy 300-900 MM 1 guamerp 150-1350 mm.
NIPEABAPUTENBHO OOKJIABIBAIOTCS CHApYXH OJaCTHYHBIM MaTepualioM C
HaHECEHWEM Ha HEro HOPMHPYEMOTO KOJHMYECTBa OBICTPOTBEPACIOIIETO
KJIEeBOTO  COCTaBa.  3areM TWIBb3bl  Pa3KUMAIOTCI C  [TOMOIIBIO
ITHEBMOLWJIMHIPA OO IIPOEKTHOro pa3Mepa. [lpm 3TOM KileeBO cocTaB
3aIl0JIHSET MOPHI B TPYyOOIPOBO/IE U MPHIIETAIOIIEM I'PYHTE, a B MECTE PEMOHTA
TpyOOmpoBOo/ia o0OOpa3zyercs IDIOTHOE TBEpAOE Tello, obOecreunBaionee
TepPMETHYHOCTb CHCTEMBI.

Paspe3 canupyeMoro TpyOOIpOBOIa C PEMOHTHOW THIB30i Grouting
Sleeve u OCHOBHBIE TEXHOJIOTHYECKHE OIEPALMH II0 YCTAHOBKE T'HJIb3
IIpeCTaBIIEeHHI Ha puc. §, 9.

Opanrysckoit gupmoii Ercana mis kojabMmartaluu IIeled B CTCHKaX
TpyOONIPOBOZIOB W B  MECTaX HApyIICHHS CTBHIKOBBIX  COEAWHEHUH
UCTIONIB3YIOTCSI CIIEIHAIbHBIE COCTaBhl, HAIpUMeEp akpuioBas cMmoia (puc. 10)
HeoOxomuMmble miisi peanm3aliii IpoIecca MaTepHansl W 000pyHOBaHHUE
(Hacochl AT HAaTHETAHHUSI CMOJIBI, OAIIOHBI CO CMOJIOH M CXKATBIM BO3TYXOM,
ne0eKn ¢ TPOCaMHM, TEJIEBU3HOHHAS KaMepa, KOHTPOJIbHO-W3MEPHUTENbHAS
anmaparypa u Ap.) TIepeBO3STCS aBTOTPAHCIIOPTOM.
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Puc. 10. CxemMa TOYEYHOTO PEMOHTA PACTPyOHOIO COCIUHEHHS C HCIONb30BaHHEM
AKpUJIOBOM CMOJIBL:

1 — wnHampaBmsrommii ponuk; 2 — nebemka; 3 — Tpoc; 4 — aBTOMOOWIB €O
BCIIOMOTATeNbHBIM 00OpY/JOBaHHEM; 5 — LUIaHT HOJA4YM BOJBI; 6 — CaMOXOZHOE
YCTpPOWCTBO € HAacoCOM JUId HarHeTaHWsi CMOJBI; 7 — 3aTBepAEBIIas CMOJA;

8 — IIOBpEXICHHBII Y4acTOK TPyOOIpoBOa; 9 — TeeBU3NOHHAS KaMepa.
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B OCHOBHOM [aHHBI METOA pPEMOHTa TMPUMEHSIETCS UL
BOCCTAHOBIICHHSI TPOIYCKHOW CIIOCOOHOCTH BOJOOTBOISIIMX CETeH W ITOKa
TOJIBKO B PEAKHX CIIy4asX B CHUCTEMax BOJOCHAOXKEHWS U JIMKBHIAINU
JYyYEBBIX TPEIIHH.

TexHONOTHS TOYEYHOTO PEMOHTa BOAOOTBOMAIIMX CETEH Ha JIHHE
PEMOHTHOTO y4yacTka TpyoompoBoaa 10 1,2 M pa3paboTaHa HeMENKoi GpupMoi
Janssen GmbH. B ee oCHOBe JISKUT HCIIOIB30BAHUE IBYX 3JICMECHTOB: 30H/a-
HaKONUTENd M OCO0OW CHHTETHYECKOH CMONBl. 30HI BBOAWUTCS BHYTPh
MIOBPEXKIEHHOTO ydYacTKa TpyOOINpoBOAa, TJie MMEIOTCS Pa3phIBBI, TPEIIHHEI
wim cBumy. Yepe3 30HI IPOMCXOAWT HarHETaHWE JIByXKOMIIOHEHTHOM
CHHTETHUYECKON CMOIBI, KoTopas B TeueHme 20 MUH 00paszyeTr HapyKHYIO
My(QTy BOKPYT MECT IMOBPEXICHHUS ¥ BBITONHACT POJb IOANCPKUBAIOIICH
MOIYIITKU T TPyOOIpoBoa. BrIicTymaromue BHYTPh COCTUHEHHUS TPYO FUTH
WHBIE TIOMEXH IBIDKEHHIO 30H/AA MPENBAPUTENBHO CPE3alOTCs CIEIHaIbHOM
¢pesoit. Ilpomecc peMoHTa BHYTpH TPyOONpOBOJa KOHTPOJIHPYETCS C
[OMOIIBI0  BUACOKAMEpHl, CHAOKEHHOM  MyJIbTOM  JHCTAHIIMOHHOTO
ynpaBneHus. llpu peanusanuu TEXHONOTMHM B OOJBIIMHCTBE CIIydaeB
HEOOXOAUMO TMEPEKPBITHE TPYOOIPOBOJA WM OTBOJA MOTOKA BOJBI B HHOM
HanpapieHnd. OJHAKO 30HI YCTPOGH TaK, YTO Yepe3 HEro BO3MOXKHO
CBOOOZHOE TIPOXO’KAECHHE HEKOTOPOro KOJMYECTBA CTOYHOM XHMIKOCTH. B
MOMEHT HarHeTaHWs CMOJIbI TaKkXKe He HCKIIOYEHO U IpocadyiBaHUe
TPYHTOBBIX BOJ Yepe3 JHKBUAUPYEMbBIC TPCIIUHBI WIA APYTHE IePEKTHI.
JlanHOE 00CTOSTENHCTBO HE HApyIIaeT TEXHOJIOTWUYCCKHHA PEXKUM, W IIOCIEe
OTBEPACHUS CMOJBI TPEMUHBI 3(PPEKTUBHO KOIBMATHPYIOTCS 3a CUET ee
pacmupeHus.

B mocnenHue romsl mmMpoKoe MprUMeHEHHe B 001acTH BOAOCHAOKEHNUS
U BOJOOTBEACHUS HAXOIAT PEMOHTHO-BOCCTAHOBUTEIBHBIE TEXHOJIOTHH,
OCHOBaHHbIE Ha MPUMEHEHHH KOMIIO3HIHMOHHBIX MAaTEepPHajoB XOJOIHOTO
OTBEpICHUS.

1.3. IPOTACKUBAHME TPYBOITPOBOJOB HA MECTA CTAPBIX
C UX TIPEJIBAPUTEJIBHBIM PA3ZPYIIEHUEM

B cnysae HEBO3MOXHOCTH peaOWIUTAMK TPYyOONPOBOAOB IIyTEM
HaHECEHUS] BHYTPEHHHUX 000JI0YEK WX MOABEPraroT Pa3pyIICHHUIO C IMOMOIIBIO
CHELHaNbHBIX YCTPOWCTB — ITHEBMOYAApHBIX MammuH. [locie paspyiieHust Ha
MECTO CTaporo TPyOOIpOBOJAa MPOTATHBACTCS HOBBIM, KaK MPaBHIO, THOKUH
TpyOOIIPOBOS.

Ha puc. 11 mpencrapiena cxema pa3pyIlIeHUs CTapoi U MPOTaCKUBAHUS
HOBOH TPYOBI
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Puc. 11. Cananust MeT0OJOM NPOAABIMBAHMUSL.

3amena Tpy0 METOAOM pa3pyLIeHHss HMEET IpPEeHMyIIecTBa IO
CPaBHEHUIO C APYTUMH METOJIaMH:

OH OoJiee JeUIeBEI M MPH €0 peann3aliy He HapyIlaeTcsl ABH)KEHHE
TPaHCIIOPTA, T.€. MOXKET NPHMEHSTHCS B YCIOBUSAX IIOTHOM TOPOACKOH
3aCTPOUKY;

YBEIMYEHUE JHAMETPa BEET K MOBBIIIEHHUIO MIPOITYCKHON CIIOCOOHOCTH
TpyOOIIpoBOIa;

MOET HCIOJIb30BATHCS MOJMATHICHOBBIH TPYOOIPOBOJ, KOTOPHIA HE
HUMEECT CTBIKOBBIX COC}IHHGHHﬁ, BBIACPKUBACT 6OJ'II)IJ_II/IC Harpyskm M HUMECT
cpok akcmtyarauuu 50—-100 ner;

METO/I MOXKHO HMCIIOJIb30BaTh B HECTAOMIBHBIX TPYHTOBBIX YCIIOBHSIX;

10 CPaBHEHMIO C OTKPBITBIMH CIIOCOOAMM NPOKIAAKH TPYOOIIPOBOJOB
METOJ IaeT MEHBIINH PUCK TOBPEXICHUS CYIIECTBYIOINX KOMMYHHKAIUIH;

YIDIOTHEHWE TPyHTAa HMMEET MECTO HE B TAaKOM CTENeHH, KaK IpH
UCTIOJIb30BAHUH APYTUX METOIOB IPOKIIAIKH;

0COOEHHOCTh METOZIa COCTOUT B MHUHUMAJILHOM pa3paboTke IrpyHTa Mpu
PEKOHCTPYKLIUU CETEU U COOPYKEHUM.

1.4. TEXHOJIOTMYECKUE OINEPAIIMU, IPEJITECTBYIOIIWE U
3ABEPITAIOINMUE MPOLNECCHBI BOCCTAHOBJIEHUA
TPYBOIIPOBOJOB

PaboTel MO caHaMU U BOCCTAHOBIICHHIO TPYOOIPOBOJOB HE3aBHCHUMO
OT MPHUMEHSIEMOTO METOJa B 00S3aTEIFHOM TOPSIIKE JOJDKHEBI MPEIBaPATHCS
KOMILIEKCHOMY JTIUATHOCTUICCKOMY HHCTICKITHOHHOMY KOHTPOITIO
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TpyOompoBoga u ero 3¢ dexTHBHOIN npouncTke. [IpoBeneHne MaHHBIX padoOT
SIBIISIETCS] HEOTHEMJIEMOI COCTABHON YacThIO TEXHOJIOTUH CaHAIUH.

NHCcneKuMOHHBIH KOHTPOJb. KOHTpOib mpoBoauTCS 10 W IOCIHE
caHauuMu (JUI1 OIIGHKM KadecTBa paboT). B Hamedl crpane BHyTpeHH:A
HHCHIEKIHS €  IeNbl0  JMAarHOCTUKH  COCTOSHUS  BOJOTIPOBOJHBIX
TpyOONPOBOJIOB ~ OOJIBIIOTO  JUaMeTpa  IMpeAyCMaTpUBAaeT  BU3YaJIbHBIH
KOHTPOJIb, & MaJIBIX TUAMETPOB — TEIEKOHTPOJIb CIIENUAILHBIMHA poOOTaMu.

PobGotel  mpexncraBisitor  co0oil  mepememiaromyecs — BHYTPHU
TpyOONpOBOJa TPAHCIIOPTHBIE MOJXYJIM Ha KOJIECHOM XOJy WJIM calla3kax, Ha
KOTOPBIX pacmoiaraercs TeJeKaMepa, a TaKKe PEMOHTHBIE TOJIOBKH
(manpumep, 3amenodHast WM OaHAaXHas). YTPaBISIIOTCS poOOTH MO Kabelto
anuHoU 10 150 M. AnmapaTypa ynpaBieHHsl U TIOCT ONepaTropa HaxXxoAaTcs B
CIeIMaIbHOM MUKpOoaBTOOyce. 31ech XKe pacioiiaraloTcsi KabenbpHeIii OapabaH,
MOJBbEMHUKH, YCTPOMCTBA OYHCTKM M  CBSI3H, TEHEpaTrop, OOPTOBOM
KOMIIBIOTEp, BHJEOCHCTEMA M Mpouee o0opynoBaHHe. POOOT MONHOCTHIO
TrepMETHYeH M CcrocoOeH padoTaTh B YACTUYHO 3allOJHEHHBIX BOIOM
TpyOONpPOBOJAX, YTO JaeT €My MPEUMYILIECTBA Mepel JPYTHMH CPelCTBAMU
JTUarHOCTHUKH.

WHcnekmst TpyOONpPOBOIOB OCYIECTBISIETCS [IBETHON TeJleKaMepoil ¢
BBICOKOH pa3pemiaronel ciocOOHOCThI0, KOTOpasi JaeT 6oraryo HHGOPMALUIO
0 COCTOSHHM ceTH. Tenekamepa criocoOHa OOHApYKHTh IaXe HEOOINbIINe
TPEIIMHBl W TEYH, 3aCOPhl W ITOCTOPOHHHE IPEAMETHI, ONPENCeTUTh TOYHOE
MECTOIIOJIOXKEHHE M XapakTep Ae(deKTa, COCTOSHHE TpyOOmpoBOAa BOKPYT
nedekra. BugeockeMka MOXKET MPOU3BOAUTHCS KPYTIIOCYTOYHO U HE3ABUCHMO
OT NMOTOJHBIX YCIOBUH.

TexHONMOTHMA CHEMKH 3aKITIOUYaeTCs B ciexyromnieM. Oneparop ynpasisieT
BHUJCOCHEMKON U3 CTyIWH, pa3MelleHHod B aBToMoOmie. Ha MonuTop
BBIBOJIUTCSI YETKOE M SICHOE M300pakeHHe BHYTPEHHEH MOBEPXHOCTH TPYOBI.
ITo kpomKe H300pa)KeHUsI BBICBEYHMBAETCS W (HUKCUpyeTcs: MHPOpMAIHs O
3aKa3yMKe, a TaK)Ke JaHHbIe O MeCTe IIpOBelIeHUs pabdoT | BHIC
TpyOOnpoBOJOB. B HIDKHEW yacTH Kajpa 3amnchIBAIOTCS BpeMsl ChEMOK M XOJ]
KaMephl (pacCTOsTHAE OT UCXOTHOM TOUYKH NBIDKEHUs ). B MecTax oOHapykeHus
MTOBPEXICHUH (medexroB) BHYTPEHHEH  TIOBEPXHOCTH orepaTop
OCTaHaBJIMBAeT KaMepy M MOJpOOHO OCMAaTpHUBaeT MECTO IyTeM IIOBOPOTa
oOpekTHBa. KommeHTapum omepatopa BMecTe ¢ H300paKEHHEM OJDKHEI
3aliChIBaThC HA BHICOIUICHKY. Buaeokaccera mepenaercs 3aka3uuKky H
XpaHHTCA B e€ro Buiecoapxuse. [lo pesympraTaM oOCMOTpa JIOJDKCH
COCTABIISITBCSl IUCBMEHHBIH OTYET, B KOTOPOM IIPEICTAaBISACTCS IOJIHOE
OIMCaHue HapYyIICHUI CTHIKOBBIX COSIMHEHHI, OTBETBJICHHI U BCEX JEe(EKTOB
BHYTPEHHEH IOBEPXHOCTH: TPELIMH, NPOrHOOB, H3JIOMOB, JedopMaluii,
3ayceHMl, 3a3yOpuH W T.O. B 3akimoueHMn oT4yera IOJDKHBI IOMENIAThCS
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BBIBO/IBI O HEOOXOJMMOCTH NPOBEICHNSI COOTBETCTBYIOIINX PEMOHTHBIX padoT
1 IPOGUITAKTHIECKUX MEPOTIPHUATHH.

OOHapy)XeHHBIE B pe3yJbTaTe TEICHHCIEKITNH Ne(pEeKTH MOTYT OBITh
CTpYyHIITUPOBAHBI B IBE€ OCHOBHBIC KATCTOPUM:

nedekTsl CTpyKTypHblE (MHUKPOTPELIMHBI, BbI3BIBAIOLINE JIOKAIBHYIO
SKCOUIBTPAUIO ¥ HHOUIBTPALUIO, NPOAOJBHBIE M KpPYrOBbIE TpPEIIUHBI,
HapylLIeHUE CTHIKOBBIX COSANHEHUI B pe3ybTaTe CTapeHust TpyO u T.1.);

nedekTsl, BHI3BaHHBIE HEKaYeCTBEHHBIM MOHTa)XOM TpyO (Hampumep,
MIPOKJIAJIKOM C MaJbIM YKJIOHOM) M HEYJIOBJETBOPHUTEIBHOM 3KCIUTyaTaluen
(medopmanmsi, oOpa3oBaHWE pIKABUYMHBI, OMOOOpacTaHWH W HAHOCOB Ha
BHYTPEHHEH MOBEPXHOCTH TpPyO, NPOHHUKHOBEHHWE KOpPHEH NEepeBHEB BHYTPb
TpyOONIPOBOZIOB, MpPEXICBPEMEHHOE pa3pylleHHe Marepuana Tpyd W
3aIIUTHBIX 000JI0YEK N3-3a arPECCHBHOTO BO3ACHCTBHS TPYHTOB U T.1.).

Ha mpaktuke B OONBIIMHCTBE CIy4acB BECbMa TPYOHO ONPENCIUTH
3HQUUMOCTh W  INIPUOPUTETHOCTh  (HaKTOPOB, KOTOpPBIE  ONPEICISIOT
MEPUOIUYHOCTD, TOCICAOBATCIBPHOCTh M XapaKTep PEMOHTHBIX padoT Ha
ceTsix. Heo6X0muMo 0TMETUTb, YTO BpeMEeHHOU (hakTop (paspylieHue Tpyo mo
MpUYMHE CTapeHus) He BcCerjga SBJSeTCS TNPHOPUTETHBIM MpU TNPHHATHU
pelieHnsl 1O OpraHM3ald padOT II0 BOCCTAHOBJIEHHIO TPYOOIPOBOIOB.
CrienMaIbHBIMM  MICCIIEIOBAHUSIMU  YCTAHOBJICHO, YTO TMOSIBIEHHE Je(EKTOB
3aBUCHT OT psZa OOCTOSTENHCTB, B YACTHOCTH, arpecCHBHOCTH TPYHTA H
TITyOHMHBI 3a0)keHus TpyOornpoBoaa. IIpakTrka MoKa3pIBaeT, YTO Y€M MEHbIIE
TTyOWHa 3aJI0KEHUs], TEM paHee HACTYIAeT CTApeHNE U MOSIBISIFOTCS] TPEIHHBI
n cBumy. Hampumep, Kak pe3ynbTaT IUHAMHUYECKHX HArpy3ok (IpOXon
TpaHCIIOPTa, YAApH), a Takoke BuOparmu. OnpeneneHHoe BIMSIHAE HA YacTOTy
MOSABJIEHUSI TEX WM MHBIX J€()EKTOB MOXET OKa3bIBaTh U COOTHOILIECHHUE JITHHBI
TpyOOmpoBoJa K ero avamerpy. Tak, mpu OOJIBIIMX 3HAYEHHSX OSTOTO
COOTHOUICHHsI HauOoyiee BEPOSTHO IOSIBJICHHUE KPYTOBBIX, a IMPU MajbIX —
MPOJIOJIBHBIX TPELIVH.

TenekoHTpONb ~ BONONPOBOAHBIX M BOJOOTBOASAIIMX  CETeH
OCYIIECTBIISIIOT B TpyOax W3 mroboro marepuana guamerpom 80—150 mm ¢
TIOMOIIBI0 HENOBOPOTHOM M HECAMOXOAHOW (TPOTATMBaeMOW Ha TPOCE WIIH
MIPOTANKUBAEMOH (hHOEPTIacoBBIM CTEPKHEM) TENCYCTaHOBKHY;

B TpyOax mumamerpom 100-250 MM TpH TOMOIOM CaMOXOIHOTO
KOJIECHOTO po0OTa ¢ HEHOBOPOTHOM IIMPOKOYTOIEHOH TeJIeKaMepoii;

B TpyOax auametrpom 1o 1 020 MM ¢ TOMOIIIBIO CAMOXOIHBIX POOOTOB C
[IOBOPOTHOM TeJeKaMepou, yCTaHaBJIMBAEMOMN pu MIOMOILIU
MAHTOTPaPIIECKOr0 MEXaHN3Ma 10 LEHTPY TPYOBbI.

B KaXI0M H3 MNCPCUUCICHHBIX BapUAaHTOB MCIOJIB3YETCA NBCTHAA
TenekaMmepa ¢ paspemienueM He Menee 330—470 nuuuii.

Ipouncrka TpyOompoBoaoB. Ilepen canamumeld TpyOONPOBOJIOB
JIOJDKHA ~ TPOBOJIUTHCS HMX  I(QQEKTUBHAS TNPOUYNCTKA, HCKIFOYaromas
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MOBpEX/ICHHE BHYTPCHHEH IIOBEPXHOCTH TPYObl, M 3a/elika CTHIKOBBIX
pacTpyOHBIX COEIUHEHHWH (HampuMep, MNP PEMOHTE UyTYyHHBIX M APYTHX
TpyoO).

B 3aBucMMOCTHM OT CTENEHH 3apacTaHUs HKHBOTO  CEUYCHHUS
TpyOONPOBOJIOB MOXKHO HCIOIB30BaTh CIEIYIOIINE METObI UX TIPOYNUCTKH:

BOJISIHOM WJIM THIpOMeXaHudeckuil — Juist TpyO auamerpom 100 MM u
MeHee MPH HaJIMYUH HEeYTUIOTHEHHBIX OYTPHCTBHIX HAHOCOB;

BOJI0-BO3YIIHEIN — [T TPyOOmpoBoAoB auamerpoM 150-200 MM mpu
HaJIMYUH HEYIJIOTHEHHBIX OYIPHCTBHIX HAHOCOB M JJIMHOW 00padaThiBaeMoro
yd4acTKa 3a oauH IHKI (poxom) go 2 000 m (puc. 12);

1500—2000 m

Puc. 12. Cxema BOgo-BO3AyIIHON POYHUCTKH TPYOOIIPOBOIOB:

1,5 — COOTBETCTBEHHO KOMIIPECCOpHAs YCTaHOBKAa M LMCTEpPHA JUI OTCTAHBAHUS;
2,4 — uutaHry (pykaBa) COOTBETCTBEHHO JUIS HOJAYM CXKATOTO BO3/yXa M OTBOJA CMECH;
3 — oOpaOatpiBacMblii TpyOOmpoBOA; 6 — MUIAHT IS YAAJICHUS OTCTOS
7 — Bogopa30opHast KOJIOHKA HJIM THUIPAHT.

TUAPONPOYUCTKA C HUCIIOJIB30BAHMEM BBICOKOHAIIOPHBIX yCTpOﬁCTB C
BpalaTeIbHBIMH TOJIOBKaMU — il TPYOONpoBomoB quamerpoMm 10 300 MM u
JUTHHOM 00pabaThIBaeMOro yd4acTka 3a onuH muki (mpoxox) g0 1 000 m, a
TaKKe JJIsI OYUCTKH BOJOOTBOAALIMX TPyOOIIPOBOAOB IuaMeTpoM 1o 750 Mm
OT KOpHEH JIepeBbeB M KyCTapHHKOB;

WCIIONIb30BaHNE  IIWJIMHAPHYECKNX  TOPIIHEBBIX  CKpeOKOB W3
MOJIMypeTaHa, MOKPHITOr0 BOPCHCTHIM METAJUIMIECKHM MaTpoHoM (puc. 13), —
Ut TpyOoTpoBoaoB auameTpoM 80—150 Mm;

WCIIONIb30BAHUE  CTEPXKHEBBIX  YCTPOMCTB WM  CIHPAIEBUIHBIX
ckpebkoB (puc. 14) mmsa TpybompoBomoB amamerpom 100 MM m MeHee mpHU
IUTOTHBIX HAPOCTAX HAKHIU U PHKABUMHBI;



22
THIPABINYECKUI HA OCHOBE HCIIOJIB30BAHUS PEAKTUBHBIX TOJIOBOK MIIH
THIPOKAaBUTAIIMOHHBIX COTEN — I TPYO JIF000ro Iuamerpa ¢ JTOCTHKECHHEM

3€pKAJILHOTO Onecka u c OZIHOBPEMEHHBIM HaHECEHUEM
IIPOTUBOKOPPO3UOHHOI'O 3aLIIUTHOTO IIOKPBITHS,;
3JIEKTPOTrUIPOUMITYJIbCHBIM, peanu3yeMblil yTeM CO3aHUA

BBICOKOBOJIBTHOTO paspsifa B JKUAKOCTH, IIPH KOTOPOM 0Opasyercs ymapHast
BOJIHA,  pa3pyllaiolias  OTIOKEHHs Ha  BHYTPEHHEH  IOBEPXHOCTH
TpyOOIIPOBOJIOB, — IUIsI TPYOOIPOBOIOB nuameTpoM 1o 400 MM u JUTMHOW 10
300 m;

METOJI THIPOXHUMUYECKON MPOMBIBKH JUISl yIAICHUS KEIe300KCUIHBIX
U KapOOHATHBIX OTJOKEHHH HA OCHOBE CIIEIMAIBLHO MPUTOTOBICHHBIX
pacTBOpoOB

4 5

Puc. 13. Cxema mnpoymcTkM TpyOOIpOBOJAa C IOMOIUBI0 [MIHHAPHYECKOTO
HOPLIHEBOro CKpedKa:

1,5 — xamepbl C TMOPLIHEBBIMH CKpeOKaMu; 2 — MaHOMETp: 3 — HpPOYMINACMBIH
TpyOomnpoBoz; 4— ckpeOok ¢ abpa3suBHOM pyOaIkoii; 6,7 — 3armopHas apmarypa.

1 2 3 4
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Puc. 14. Cxema npounctku Tpy6onpoBoa CKpeOKOBEIM yCTPOHCTBOM:
1 — DJICKTPOHHBIA JETEKTOP; 2 — IBHXKHUTEIb, 3 — TPyOONPOBOM, MOJUICKAIINI

IPOYNCTKE; 4 — HAPOCTHl HA BHYTPEHHEH IMOBEPXHOCTH TPYOBI; 5,6 — COOTBETCTBEHHO
HIepeIHUE U 3aJJHUE CKPEOKH; 7— CTEPHKEHb.

Heo0xoauMo OTMETHTh, YTO, HECMOTPS Ha OOJBIIOE pa3sHOOOpasme
OTMEUEHHBIX BBIIIE CIIOCOOOB MPOYUCTKU M CPEACTB MX PeaM3alliu, BHIOOD
HamOollee ONTUMANEHOTO H 3(PQPEKTHBHOTO s KOHKPETHOTO OOBEKTa
MPEACTABISIET CIOKHYIO 33j1ad4y, TaK Kak IMpH BbIOOpe crocoba OJKHBI
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YYUTBIBATECSI BO3PACT TPyOOIPOBO/IA, BO3ZMOXKHOCTH MHHUMM3ALUH PabOT 110
JIEMOHTa)Xy TOH WJIM WHOM apMaTypbl Ha CETH, MaTepHAIbHO-TEXHUYECKHUE
BO3MOXKHOCTH OpPTaHM3aIMH 1 IPYyTHE.

Kpome Toro, He00X0AMMO yYHTHIBATH MOSIBICHUE CO BPEMEHEM TEX M MHBIX
HEIOCTaTKOB, B YACTHOCTH, OTHOCHUTEIBHO OBICTPOTO BOCCTAHOBJICHUS
OyrpUCTBIX WJIM MHBIX OTJIOXEHHI, CIPOBOLMPOBAHHBIX HapyLIIEHUEM
CJIOKUBILEHCS TOIaMH CTPYKTYpPhI BHYTpEHHEH MOBEPXHOCTH TPyOOIpOBOJIA.
[TocnenHee 0OCTOSTENECTBO HE MOXKET HCKIIOYHTH ITIOBTOPHOM CaHALUH
TpyOOIpOBO/a Yepe3 OIpeAeIeHHbIH TPOMEXYTOK BPEMEHH.

1.5. COCTOSHME U NNEPCIIEKTUBBI PEHLIEHUSA BOITPOCOB
BOCCTAHOBJIEHUSA HAPYKHBIX TPYBOIITPOBOJOB

1.5.1. OBIIME NMOAXO/JAbI K PABPABOTKE CTPATETUHN
BOCCTAHOBJIEHUS TOPOJACKHX BOJOITPOBOHBIX CETEN 1
BbBIBOPA TPUOPUTETHOI'O OBBEKTA BOCCTAHOBJIEHUA

IIpaxTuka 3KcIIyaTalluu TOPOJCKUX BOJOMPOBOJIHBIX ceTel Kak B PD,
Tak W 3a pyOeKOM IIOKa3bIBa€T, YTO HApyLIEHUs HOPMAJIBHOTO YPOBHS
BojooOeCTIeueHHsI PA3MMYHBIX TOTpeOUTENnel CBS3aHBl B OCHOBHOM C
aBapusIMH (OTKa3aMH) Ha YYacTKaX TpyOONpPOBOMOB, KOTOPHIE SIBIISIOTCS
Hanbonee (YHKIMOHATGHO 3HAYNMBIMH U YSI3BUMBIMH 3JIEMEHTaMU CHCTEMBI
BOJIOCHA0XKEHUS TOPOJa.

OTKa3bl TPyOOIPOBOZOB BOSHUKAIOT M3-3a PSAAA IPUUHH:

HelMPaBUJIbHOTO BbIOOpa MaTepuana TpyO AT KOHKPETHBIX YCIOBHH
CTPOUTEIBCTBA, KJIacca UX MPOYHOCTH, OTBEYAIOUIET0 (PaKTHIECKUM BHEIIHUM
U BHYTPEHHHUM Harpyskam, BO3/AE€HCTBYIOIIMM Ha TpyOOIPOBOS;

Heco0JII0IeHns1 TEXHOJIOTHH IIPOU3BOJCTBAa pabOT MO YKIauke u
MOHTaXy TPYOOIIPOBOJIOB;

OTCYTCTBHSI HeO0XOAMMBIX Mep IO MX 3alluTe OT arpecCHUBHOIO
BO3/ICHCTBUS BHELITHEHW U BHYTPEHHEH Cpeabl;

HeMPaBUJIbHOr0 BbIOOPA THIa TPYyOOIIPOBOAHON apMaTyphbl U IpyTHX
(akTOpOB.

CoBpeMeHHBIH MOIXOX K pa3pabdoTKe CTpaTeTHH BOCCTAHOBIICHHS
TOPOJICKUX BOJONPOBOJHBIX CETEH NOJKEH OBITh OCHOBAH HA HCIIOJIb30BAHUH
UHPOPMAYUOHHBIX  MeXHono2uli B YIPABICHWH WX OKCIUIyaTalued W
NPUMEHEHUN  MAMeMamu4yeckux Memoo0o8 PaHXHPOBaHHA  OOBEKTOB
BOCCTaHOBJICHHS, HAIPUMeEp, 110 OaNIFHOM cHUCTEMe Ha OCHOBE paclpeleIeHuUs
JIeCTaOMIIM3UPYIONIMX HaJeKHOCTh TPYOONPOBOJOB (PAaKTOPOB IO paHram
3HaYMMOCTH.
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st 3Toro TpeOyercst co3aHue M MCIONB30BAHUE COOTBETCTBYIOLIETO
aBTOMAaTU3UPOBAHHOTO MH()OPMAMOHHO-TEXHUYECKOTO obecrieueHus
CTpaTerny BOCCTAHOBIICHUS TOPOJCKOW BOJONPOBOIHOM CETH, KOTOPOE
JIOJDKHO BKITFOYATH:

e KoMObIOTepHyI0 0a3y maHHeIx (BJ[) mo skciuTyaTanuu TopoJCKOM
BOJIOTIPOBOJTHOM CETH;

®  aBTOMATH3MPOBAaHHYIO CHCTEMY cOOpa, pEerucTpanuy, XpaHEeHUs |
00paboTkM HMHGpOpPMAIMK MO aBaphsM Y4YacTKOB TPYOOIPOBOJOB CO
CBEJICHUSMH 110 COZEP)KaHWI0 M CTOMMOCTH BBIIIOJHEHHBIX pPadoT
(KanuTanbHBIA, TEKYIUHA, TUIAHOBO-TIPO(QHUIAKTHYCCKIA W aBapUUHBINA
PEMOHTEHI);

e  UH()OPMAIMOHHO-TIONCKOBYIO CHCTEMY (KOMIUIEKC KOMITBIOTEPHBIX
MpOrpamMM JUIsl OLIEHKH M ITPOTHO3a MOKa3aTeIel HaJle)KHOCTH yJacTKOB
TpyOOIPOBOJOB M CPOKOB UX HOJIE3HOH CITYXKOBI);

®  DJEKTPOHHBIC IUIAHIIETHBIE KapThl aBapUIHOCTH TPYOONPOBOIOB
TOpPOJACKOM BOAOIPOBOJAHON CETH;

e TaCIOPTHBIE M WHBEHTAPU3AIIMOHHBIE (apXUB SKCIUTyaTallMH) JaHHBIC
TI0 BCEM Y4acTKaM TPYOOIPOBOJIOB TOPOJICKOI BOJIOIIPOBOAHON CETH.
Oynkunonuposanue bJ] TOKHO MO3BONATH Ha MPAKTHKE IPOBOJIUTH

OOIIMpHBIE ~ CTaTHCTHYECKWE  WCCJIEIOBaHWS, OLEHUBATh  Ha/EXKHOCTD
TpyOONIPOBOZIOB ~ TOPOACKOW  BOJONPOBOJHOH  CETHM M SIBIATHCA
WHQOPMAMOHHOH OCHOBOW JUIS TPHHATHA PpEIICHHS 110 CTPaTeTHH
IUTAHUPOBAHMS BOCCTAHOBJICHHS TPYOOIIPOBOJIOB.

[onme3oBarensm b/l HeoOXomnmo BiIafeTh OCHOBHBIMH TEPMHUHAMH U
ONPENENCHNUSIMA W3 TEOPHM HAJEKHOCTH, IO KOTOPBIM MOXET OBITH
MPaBUIBHO HWHTEPIPETHPOBaHA M  OleHeHa J(PPEKTHBHOCTh pabOTHI
BOJIOIIPOBOJJHOU CETH.

B wactHocTH, TION HaodedxcHocmblo yHacTKa TPyOONpOBOJA JOJDKHO
MOHUMAThCI €ro CBOMCTBO BBINOJHATH 3aJaHHbIC (l)yHKLII/II/I B 3aJaHHOM
o0beMe TpH OMNpeJeNeHHBIX YCIOBHSAX SKCIUTyaTanumd. B cBolo ouepenpb
(GyHKIMEH TOpOJCKOH BOJONPOBOAHOI ceTH sBisieTcst OecriepedoiiHoe
cHaO)xeHHne moTpeduTeneld BOmOW TpeOyeMoro KONWYECTBA M KadecTBa IO
TpeOyeMbIM HAIlOpOM, a TAKXKe HEAOINYIICHNE CUTYaINi, OTIACHBIX JUIS JIFoeH
U OKPY’KaloIeH Cpeapl.

Hapymenus paGoTsr TpyOOTIPOBOJOB TOPOICKON BOIOMPOBOJHOMN CETH,
MPEISITCTBYIOIIME ~ HOPMAJIBHOMY  BBINOJHEHHIO  3aJ@aHHBIX  (QyHKIHH,
00yCTaBNMBaIOTCS Pa3NIUYHBIMU CIIyYalHBIMH COOBITHAMH. ENMHCTBEHHBIM
IMIYTEM OLCHKHN BO3MOXXHOCTHU IOABJIICHUA TaKHUX CO6I)ITI/II71, SaKOHOMepHOCTeﬁ
UX BO3HHKHOBEHUS W TIOBTOPCHUs SIBJIISAIOTCS cOOp ©W  0oOpaboTka
CTaTUCTHUYCCKUX CBeI[eHI/Iﬁ IO 3KCILTyaTallunu CETH. Ot CBCIACHHA ITO3BOJIAOT
YCTQHOBUTH YHCJIEHHO BEPOSITHOCTh BO3HHKHOBEHHS CIy4allHBIX COOBITHH,
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KOTOpbIe MOTYT HPHBECTH K OTKa3y y4acTKa TPyOOIpoBOJa M HAapyILECHHUIO
HOPMaJIbHOTO ()YHKIIMOHUPOBAHHS CETH B LIETIOM.

IMox omxasom ydacTka TpyOOIpPOBOJa IOHUMAETCS  COOBITHE,
3aKJIIOYAOIEeCs] B HAPYIICHHH €ro pabOTOCIOCOOHOCTH, MPH KOTOPOM
HEOOXOJMMO OTKJIIOYEHHE TpyOONpoBOJa Ha PEMOHT C BBINOJHEHUEM
PacKOMOYHBIX PadoOT.

Toxasamenv HadexcHocmu yd4acTka TpyOOIpOBOJA — KOIMYECTBEHHAs
XapaKTEpPUCTUKA OJHOTO WM HECKOJNBKHX CBOWCTB, COCTABISIOIINX €ro0
HaleXHOCTh. K OCHOBHBIM  IOKa3aTensiM  HAQJEKHOCTH  y4YacTKOB
TpyOOIPOBOAOB OTHOCATCS:

WHTEHCHBHOCTh OTKa30B (PHCK BO3HMKHOBCHHUS OTKAa30B aBapHid ¢
packorkoii), 1 rom/km;

CpeIHee BpeMs BOCCTAHOBIICHHS (JTMKBHIAINH aBapwuu), HapaOOTKa Ha
0TKa3 (cpegHee BpeMs paboTH yuacTka TpyOOIpoBOaa MEXKIY OTKa3aMm), T;

BEPOSATHOCTh 0€30TKa3HOW paboTHl B Ipenenax 3aJaHHOTO BPEMEHH
9KCILTyaTal|H.

Pemienne o0 HEOOXOOMMOCTH BOCCTAHOBIIEGHHMs (CaHAMH) WA
oOHOBIIeHHS (TIEpeKiIafki) KOHKPETHOI'O YdYacTKa TPyOOIpoBOJa JOJKHO
NPUHUMATBCS HAa OCHOBAaHMM OIIGHKM TEXHMYECKOHM M 3KOHOMHYECKOM
Lenecoo0pasHoCTH AajbHEHIed SKCIUTyaTallil y4acTka TpyOompoBoJa H ¢
YYETOM OITBITa DKCIUTYaTaIHH.

Texnuueckas yenecoobpazHocmy aKCnIyamayuu yuacmka
mpy6onpogoda B €ro CyNIECTBYIOIIEM COCTOSHHHU ONPEACNACTCS OKOHYaHHEM
TEeXHHYECKOTO CpOKa CIYKOBI, IPH KOTOPOM YPOBEHb €ro HaIeKHOCTH,
THAPABINYECKUE MapaMeTpbl (YHKIMOHMPOBAHHMSA M MOKa3aTeld KadecTBa
TPAaHCHOPTHPYEMOH BOIBI SIBIAIOTCS HEAOCTATOYHBIMH M HE COOTBETCTBYIOT
TpeOyeMbIM HOpMaTUBaM. TeXHHYECKHH CpOK Ciy)Obl TpyOOmpoBoJa
orpejernsieTcsl Ha OCHOBaHWM aHAIM3a aBapHUHHOCTH TPYOONPOBOJOB ITyTEM
OLIEHKM ¥ TPOTHO3a TIIOKa3aresieil HaJeKHOCTH W IO pe3yJsibTaTtam
o0cnetoBanust (TEXHUIECKON TUArHOCTUKH) YYaCTKOB TPYOOIIPOBOIOB.

Okonomuueckas — YenecoobpasHoCmy — IKCHAYAMAyuu  y4acmya
mpybonpoeoda OTpPENeIsIeTCs] OKOHYaHHEM HKOHOMHYECKOTO (TOJIE3HOTO)
CpOKa CIIyKOBI, 32 IpeAenaMi KOTOPOTro PacxXoAbl Ha SKCIUTyaTalHi0 ydacTKa
TpyOOIpPOBOAa MPEBHIIAIOT BO3MOXKHBIE PacXoJsl Ha €ro PEeHOBALHIO
(mepeknagKy WM CaHALMI), a YPOBEHb HAJEKHOCTH HE COOTBETCTBYET
TpebyeMoMy WM NPUHATOMY 32 HOPMaTHB.

B »3Toil CcBA3M K KpHUTEpHAM, ONPEACIIONIAM CTpPaTeTHIO BEIOOpa
MMOTEHINATIBHBIX OOBEKTOB BOCCTAHOBIIGHHS (caHammu) TpyOOIPOBOIOB,
OTHOCSITCS:

NOKa3aTedd Ha/e)KHOCTH YYacTKOB TPYOONPOBOJIOB M MPOTHO3 HX
N3MEHEHHS;

JecTaOMITM3NPYIOIINE HAIe)KHOCTh TPyOOIIpoBOI0B (hakTOpEI;
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CPOK 9KCIITyaTalliy ¥ TEXHUIECKOE COCTOSIHUE TPYOOIPOBO/IOB;

PEMOHTOIIPUTOHOCTH TPYOOIIPOBO/IOB;

OCTaTOYHbIE OXKHUJAEMBIE CPOKH ITOJIE3HOM IKCILTyaTallly;

IPOIILIBIE PACXO0/IbI HA BOCCTAaHOBJICHUE;

peajbHasi CTOMMOCTh CYIIECTBYIOIIMX TPYOOIPOBOIOB H CTOMMOCTD HX
BOCCTAHOBJICHHS;

OTpaHUYEHUs 110 (PMHAHCOBBIM PACXOJIAM.

WHdopmanmoHHO-TeXHUUECKOE obecrieueHne CTpaTeruu
BOCCTaHOBJIEHHUS TPyOOITPOBOZOB MO3BOJISIET IMyTEM 3arpocoB 1o b/l oneHuTs
9TH KpUTEpUH W BBHIOpaTh paifon BomompoBoxHoi cetn (PBC) ropoma c
HauOoNbpIIel aBapHHHOCTHIO TPYOONPOBOJAOB (IO BHIOPAHHBIM [UIS aHAIH3a
JIaMeTpaM, MaTeprataM B CPOKaM SKCIUTyaTalliy TPyOOIPOBOIOB).

AHanu3 3JIEKTPOHHOM IJIaHILIETHOM KapThl aBapUITHOCTHU
TpyOONIPOBOZOB TOPOJCKOH BOJONPOBOJHON CETH IIO3BOJSIET BHIOPATH
IUTAHIIET C MAaKCUMAIIbHOW aBapUIHOCTHIO TPYOOTIPOBOIOB.

B mpenenax mianmera ¢pyHkunonuposanue b/l mo3BonsieT BHIIONHUTE
pamXUpOBaHHE YYaCTKOB TPYOOINPOBOJOB IO  HPUOPUTETHOCTH  HX
BOCCTaHOBIIEHUS] M Cc(HOPMUPOBATh CIUCKKM M NAclopTa MOTEHIHAIbHBIX
00BEKTOB BOCCTAHOBJIEHHS, T.€. YYacTKOB TPYOOIPOBOJOB TOPOICKOM
BOJOIPOBOIHOM CETH OT KOJIOALA 10 KOJOALA.

B kauectBe mpumMepa B Tabn. | MpHUBEICHBI CBEACHHS IO pEaTH3ALIH
HAYaJIbHOTO JTalla CTPAaTeTMH ONpEAeNeHUS NOTCHIHAIbHBIX OO0BEKTOB
BOCCTaHOBJICHUSI TPYOONPOBOJOB, T. €. MOJy4YeHWe No 3ampocy u3 b/l
YHCJIEHHBIX KPUTEPUEB HAIE)KHOCTH CTAIBHBIX TPYOOIPOBOJOB MOCKOBCKOTO
BojomnpoBoma (mma mauamerpa 400 MM) € HCTEKIIUM CPOKOM CITy>KOBI,
MPEBHIIAIONIMM HOPMAaTUBHBIN (O6omee 20 seT SKcIDIyaTalWu) IS BCEX
paiionoB BogomnpoBoaHo# cetu (PBC) ropona.

AHanu3 NpUBEIEHHBIX JaHHBIX MO3BOJISET CHIENaTh BBIBOI O TOM, YTO
KPUTHUYECKHI YPOBEHb HAJIeKHOCTU TPYOOIIPOBOAOB BHIOPAHHOTO JHaMeTpa U
Marepuaa, Hanbosee BhICOKasi ”HTEHCHBHOCTD OTKa30B (aBapuil ¢ paCKOIKO¥)
1 HauOONBIINI PUCK BOSHUKHOBEHHMsI aBapuil 3adukcupoBad B mectom PBC
ropojia: ypoBeHb HaJIeKHOCTH cocTaBisieT Bcero 0,42, a puCK BOSHUKHOBEHHUS
otka3oB 1,35 amapumii B rog Ha 1 kM TpyOompoBoma. IIporHo3mpyercs
BO3HHMKHOBEHHE mopsiaka 20 aBapuil B rojl ¢ MHTEHCHUBHOCTHIO 1,9 aBapmil B
rog Ha 1 xM ceTn.

CrenyromumM 3TaroM CTPaTernyl BOCCTAHOBJIECHUS SIBJISETCS BHIOOp U3
YCTAQHOBJICHHBIX IOTCHIUAIBHBIX OOBEKTOB BOCCTAHOBJICHHS (yJacTKOB
TpyOompoBooB KoHKpeTHOTO PBC) mepBoodepenHbIx (WIM MPHOPHUTETHBHIX)
MyTeM WCIHOJb30BaHUSl OaNIbHOM CHCTEMBI OIIGHKM BIMSHHS Ha HX
HAJIECKHOCTh KOCBEHHBIX U IECTA0MIU3UPYIOIUX (DaKTOPOB.

Heo0xoauMo OTMETHTH, YTO BHIOOP XapaKTEpHBIX JJIsi TopojoB Pd
NIEpBOOYEPETHBIX  OOBEKTOB BOCCTaHOBJICHHS (CaHAIMM) NPOTSHKEHHOM
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BOJIOTIPOBOAHOW CETH B YCJIOBHSX OKCIUTyaTalldW, 3HAYUTENbHAs YacTb
TpyOONpPOBOZOB KOTOPBIX, KaK IPaBHIIO, HCUYEeprada HOPMATUBHBIA CpPOK
CITy’kOBI U MMEET BBICOKHI PUCK BOSHUKHOBEHHS aBapHH, SBISAETCS CIOXKHOH
MHOroakTopHO#l 3ajaueil. [l ee pemieHHsT MOXET HCIOJIb30BATHCS
MaTeMaTH4ecKuii ammapar (Teopud rpadoB) W METOAbI MAaTEeMaTHYECKOi
CTaTUCTHKH.

CoBpeMeHHasl KOHIEIHS MOJX0/a K ONPEAeTICHUIO TePBOOYEPETHOTO
o0bekTa peadMIUTAIMM TPYOOIPOBOJOB TOPOJCKONH BOJOMPOBOIHON CETH
0aszupyercsl Ha BBIICJICHUN U KOJMYECTBEHHOM U Ka4eCTBEHHOM OIpe/IeICHUN
MIPUOPHUTETHOTO 0A308020 (OCHOBHO20) (HAKMOpPA, KOMOPBIM CLYIHCUM €20
HaoexcHoCmb, a TaKKe KOMIUIEKCHOH OILEHKH 3HAYNTEIHHOTO KOJINYECTBA
KOCBEHHBIX (DaKTOpPOB, BIMSIOIIMX Ha MOKa3aTeNH HaJEKHOCTH YyJacTKOB
TpyOONIPOBOJIOB B PEANTBHBIX YCIOBHAX SKCILTYaTaIHH.

JlaHHBII 3Tam CTpaTeTMH PEHOBALMM PEaIM3yeTCsl MyTeM I0JCUeTa
oOmreif cyMMBl 6a/uIOB IO TTOKa3aTessiM M XapaKTepPUCTHKaM U3 MaCHOPTHBIX
JAHHBIX Ha KaXJIOM paccMarpuBacMOM Ha MIpEeIMET MTPUOPHUTETHOCTU
BOCCTAHOBIICHHS] YUacTKe TPYOOIPOBO/Ia BOJIOIIPOBOIHON CETH.

K OCHOBHBIM KOc6enHbIM —(aKTOpam, BIMSIIONMM Ha YPOBEHb
Ha/Ie)KHOCTH TPyOONpOBOJa M, CJIEJOBATEIbHO, HA PHCK BO3HHUKHOBEHUS €T0
0TKa3a, OTHOCSTCS:

TOJ YKJIaJIK! TpyOOIpoBOAa;

JraMeTp TpyOoIIpoBoaa (B TOM YHCIIe TOJNIINHA CTEHOK);

HaJIMYHUE 3aIIUTHI OT 3JIEKTPOKOPPO3HH;

THIPABIUYECKHE  XapaKTePUCTHUKH (cxopocTs, KodpunreHT
THJPaBINYECKOTO TPEHHS);

JaByieHHUe (HAIop) BOMKI;

NIyOWHA 3aJI0KeHHS TPyOOIIPOBO/a;

Ka4yeCTBEHHbIE IOKa3aTeIH TPAHCIIOPTUPYEMOH BOJIBL;

THUI (XapakTep) IPyHTOB,;

HaJIMYUe MOJ3EMHBIX BOJI;

WHTEHCHBHOCTH TPAaHCIIOPTHBIX U MAaCCaKUPOIIOTOKOB BOJNM3U OOBEKTA
MOTEHIMATILHOW PEHOBAIIMU BOJOIIPOBOIHOI CEeTH;

IUTOTHOCTh HACENICHHsI BOJNM3M 00BEKTa MOTEHIMAIGHONH PEHOBAIMN U
JpyTHE.

Bnusnne kocBeHHBIX (DaKTOpPOB Ha 0a30BBIM, K KOTOPOMY OTHECEHA
HaJeKHOCTh ~ y4acTKa TpyOONpoBOJa, W  ONpEAEIEHHE WX pPaHIOB
MIPUOPUTETHOCTH 1O Oa/UIbHOH CHCTEME TPOU3BOISTCS C  [TOMOIIBIO
MaTeMaTH4ecKoi Moxenn (Teopud TpadoB) IMMOCPEACTBOM COCTABICHUS
MAaTpHI[ JOMHUHHUPOBAHHUSI, YCTAHABIMBAIOIIMX OOIIYIO0 CBSI3HOCTD (T.€. HATHYHE
WIN OTCYTCTBUE CBs3ed BeplInH rpada) BceX 3JIEMEHTOB CHCTEMBI C yYETOM
MHO’KECTBa BO3MOJKHBIX COWICHEHUH M BBISABICHHEM paHra JOMHHUPOBaHHS
WM 3HAYUMOCTH.



Tabmuma 1.

Pe3ynbTaThl OLIEHKH W IPOTHO3a MTOKa3aTeel Hale)KHOCTH TPyOOonpoBo10B MOCKOBCKOTO BOAOIPOBOA

Howmep

paona | on (v | Fosonan acrora| 1POR0T | (R
le;ilﬁjp}f; 2;: (I;Iﬁ BO3HHKHOBEHHSI | OTKa30B (haKT- O;l;?c'ﬁ(u;:}( TpyOOIpPOBOIOB H:;E ;T;LTM BCI:)OT’;T'CZ(;CTB Hapabotka Ha
CeTH H%Tgfjgf)at:;;_ﬁ ag:;:g;ﬁ;ﬂ (aBapuitHOCTB) 65;12(:5)12}1{2" (B TeyeHuH rosia) | (B TEUYEHUH Troj1a) OTKa3, Ton
(PBC) rox I‘(’)L[/KM % peMOHTa
1 0,5-1,0 10,7-21,2 77 0,23 0,89 0,11 1,94
2 074-0,6 2,2-73 60 0,4 0,98 0,02 5,74
3 0,26-0,9 6-22 44 0,56 0,91 0,08 3,78
4 0,75 6,4-12,48 13 0,67 0,69 0,31 5,7
5 0,3-0,8 4,7-13,3 39 0,61 0,9 0,1 3,34
6 1,35-1,9 21,5-62,7 39 0,61 0,42 0,68 0,74
7 0,29-0,8 7-19,2 20 0,8 0,67 0,33 3.4
8 0,23-0,75 5,75-12,93 22 0,78 0,68 0,32 39
9 0,34-0,79 20,5-45 31 0,69 0,45 0,55 3,17
10 0,15-0,38 1,5-3,1 9 0,91 0,88 0,12 4,47
11 0,255-1,12 7-17,01 61 0,39 0,76 0,24 3,8

8¢C
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[Ipy  >TOM 3HAYMMOCTH K@KAOTO W3 OINHCAaHHBIX  (AKTOPOB
OTIpeZIeTIsIeTCsT  KOJIMYECTBOM  CBsi3eil ¢ MOJZOOHBIMH €My W3 4ncia
TIEPEYNCIICHHBIX ¥ OCHOBHBIM (DAKTOPOM.

[IpropuTeTHBIMU Cpear BHIOPAHHBIX HA IEPBOM 3Tare IMOTEHIMAIBHBIX
YYacTKOB TPYOOIIPOBOIOB U MPOBEICHUS BOCCTAHOBUTENBHBIX paboT OymyT
CUMTAThCA T€ YYaCTKU CETHU, IJI€ CyMMbI OalOB COCTAaBISIFOT MaKCHMAaIbHBIC
3HAYCHHUS.

JlaHHON mpouenypoil 3aBepliaeTcss BTOPOM 3Tall, KOTOPBIM IO3BOJISAET
CY3UTh paMKH HCXOJHOHW MHOTo(akTOpHOW 3ajmaud, o0O0OOIIMB BCIO
UMCIOIYIOCST  MH(GOpPMAIMI0O 1O KOCBEHHBIM (hakTopaM ©  BBIICIIHB
OTpaHWYEHHOE  YWCJIO  TIOTEHIMANbHBIX  JUI  BOCCTAHOBJICHHS,  T.C.
HeOJIaronpusITHHIX B TEXHUYECKOM OTHOIIEHUH yYaCTKOB.

1.5.2. OGECIIEYEHUE HAJIEKHOM PABOTbI CAMOTEYHOM
BOJOOTBOJSIIEN CETHU

HapexHocTbh M 3K0JI0rHYecKasi 0e30MaCHOCTD SIBISIOTCS OCHOBHBIMHU
Tpe6OBaHI/IHMI/I, KOTOpPbIC MPEABABIIAIOTCA K COBPEMCHHBLIM CUCTCMaM
BOJIOOTBE/ICHUS.

B ompeneneHun HaAEKHOCTH IMOJ 00beKmoM MOXKET IMOHUMAThCS Kak
CHCTEM BOJOOTBECHUS B IEJIOM, TaK U OTAEIBHBIE €€ COOPYKEHHsI, HACOCHBIE
CTaHLUHM, OYHUCTHBIE COOpPYKEHHs, CaMOTE€YHbIE CETH U  HalOpHBIE
KaHaJIM3alnOHHbBIE TPYOOITPOBOIBI.

IMon  maodedcnocmelo  ydacTKa  BONOOTBOAAIIErO  TpyOompoBoxa
MIOHUMAETCA €ro CBOWCTBO OecriepeOOWHOrO OTBOJA CTOYHBIX BOJ OT
00CITy’KMBaeMbIX OOBEKTOB B PAacUETHBIX KOJIMYECTBAX B COOTBETCTBHU C
CaHWUTAPHO-TMTHEHUYECKUMH TPEOOBAaHUAMHU U COOJIOJEHUEM MEp IO OXpaHe
OKpYXarollei cpeabl.

OnpeneneHne CTeNeHW HAAEKHOCTH PaOOTHI  CAaMOTEYHOH CeTH
BOJOOTBCACHUA ITPOU3BOAUTCA Ha OCHOBAHHWU HCIIOJIb30BAHUA U O606H1€HI/I$[
O6IHI/IpHOFO AHAJIMTUYCCKOI'O W AapXHMBHOT'O MaTepuaja II0 OJOKCIUTyaTallun
BOJIOOTBOJISIIINX TPYOOIPOBOIOB Pa3IMUHBIX TOPOJIOB U HACENEHHBIX ITyHKTOB,
MPUMEHEHHUsS COOTBETCTBYIOIIEIO0 MAaTEeMAaTHYECKOro ammnapara U CHEelUaNbHO
pa3paboTaHHOW aBTOMAaTH3MPOBAaHHOW CHUCTEMBI KOMIUIEKCHOH  OLICHKH
Ha/Ie)KHOCTH TOPOJICKOI1 BOIOOTBOISIIEH CeTH.

B Hacrosmiee Bpems 3HAUHMTENbHAs YacTh TPyOOIPOBOAOB TOPOACKON
BOJIOOTBOJIAIIEH CETH B Pa3lWYHBIX perrHoHax P® ncuepnana HOPMATHBHBINA
CPOK cITyOBbI 1 UMEETCsl BRICOKHI PHCK BO3HUKHOBEHMs aBapuii. HanéxHaocTh
CHCTEM  BOJOOTBEICHUS  SBIAETCS  CIOXKHOW  MHOTO(AKTOpPHOH U
MHOTOBapHaHTHOH 3a7adei.
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IMoxxon K OIpEeIeNCHHI0 ITIEPBOOYCPETHOTO OOBEKTAa PEadIITUTALINU
TpyOOIIPOBOJIOB BOJOOTBOJAINCH CeTH 0Oa3upyeTcss Ha BBIICICHHH 0a30BOTO
IA OCHOBHOTO (DPaKTOpa, KOTOPBIM CIYKHT €TO HAOEHCHOCHb, A TAKKE METOJ
OLICHKHA OMNpPEHCIEHHOTO KOJNHYECTBA KOCBEHHbIX — JECTAOMIM3HPYIOIINX
(haxkTOpOB, BIMAIONINX Ha ITOKa3aTeIN HAIC)KHOCTH YIaCTKOB TPYOOIPOBOJOB B
peaNbHBIX YCIOBHUAX SKCIUTyaTaLlH.

IIpu pazpaboTke cTpaTeruy MOBHIMICHUS HAIEKHOCTH BOAOOTBOJISAIINX
cereil 1e1ecoo0pa3HO B KayecTBE OCHOBHOTO (paKTopa OIEHKH MX COCTOSHUS
IPUHATh aBAPUHHOCTB. A8aputiHocms CaMOTEYHBIX KOJJIEKTOPOB, a TaKXke
Ka4Y€CTBECHHOC M KOJMYECTBECHHOEC OIMMCAHUEC JTOJDKHO MPOU3BOAUTHCA TOJIBKO
TI0CIIE BBISIBIICHHS BIMSTHHS HA HETO BCEX KOCBEHHBIX (DaKTOPOB, IOKa3arenei n
00CTOSATENILCTB, OLIEHMBAEMBIX B CBOIO O4Yepeab MO0 OaIbHOW CHCTEME Ha
OCHOBE paclpeleNieHHs 110 paHTaM 3HAYUMOCTH C HCIIOJNB30BaHUEM
(haKTUYECKUX NMAHHBIX IO KCIDTyaTallnd TPYOOIPOBOIAOB W MaTEMAaTHUECKOTO
ammapara TeopHuu rpados.

OrneHKa KOCBEHHBIX (DaKTOPOB M WX PAaH)KHPOBAaHHUE IO 3HAYUMOCTH U
MIPHOPUTETHOMY (akTopy (aBapUHHOCTH) IODKHO IMPOU3BOAUTCS C YIETOM
OCHOBHBIX YCIIOBHIA: MUHUMAaJIHHOTO ymepba (MatepuaibHOTO,
9KOJIOTHYECKOT0, COIMAIBHOTO) B Clydyae aBapuHHOW CUTyallud, HampuMeD,
OTKa3a y4acTKa BOJIOOTBOJSIIEH CETH W YBEIWYEHHsS cpoka Oe3aBapHiHOMN
IKCIUTyaTalli YYaCTKOB CETH.

[Ipu pazpaboTke HAAEKHOCTH TOPOJICKUX BOJOOTBOJSIIMX CETEH K
KOCG8EHHbIM (hakmopam BIWSHHUS Ha PUCK BO3HMKHOBEHMS OTKa3a CIEAyeT
OTHECTH CJIEAYIONIHE (haKTOPHI:

TOJI YKJIAIKA BOJOOTBOJAIIETO TPYOOIIPOBOIa; AUAMETp TPyOOIpoBoIa
(ToNIIMHA CTEHOK);

HapyIICHUS B CTHIKaX TPYOOIPOBOIOB;

neeKTs BHYTPEHHEH OBEPXHOCTH;

3aCOPBI, IPENSTCTBHUS;

HapyIIeHHe TePMETHIHOCTH;

nedopmanus TpyOBbI;

riyOuHa 3aJI0XKeHUs TPYO;

COCTOSIHHE TPYHTOB BOKPYT TPyOOIIpOBO/Ia;

Hangme (OTCYTCTBHE) MOJ3EMHBIX BOJI;

WHTEHCUBHOCTH TPAHCIOPTHBIX TTOTOKOB.

KocBennrpie ¢akToppsl 3HAYAMOCTH, HCIONB3YeMBbIe I CO3aHUSL
AITOPUTMA ¥ MIPOTPAMMBI HaJEKHOCTH BOJOOTBOASAIINX CETEH, OTINYAIOTCS H
AMEIOT CIIeIUIECKIe 0COOCHHOCTH.

Jnst pemienus 3amad HaAE€KHOCTH BOJOOTBOASILUX CETEH MO pPa3HbIM
MIPUYMHAM HE HUCIIONB3YIOTCS Takue (DaKTOpHI, KaK KaueCTBEHHBIC MOKA3aTeIH
BOJBI W IUIOTHOCTH HaceleHHsA. [Ipy BOCCTAaHOBICHHH BOIOOTBOMAIINX CETEH
HIMPOKO TIPENCTABIECHbl B KayeCTBE KOCBEHHBIX BHEIIHMX (AKTOPOB ISATh
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THUIIOB MATOJIOTHH (HapyLICHUs B CTHIKax, Ae()eKThl BHyTPEHHEH IMOBEPXHOCTH
TpyO, 3acopbl pa3TUYHOTO IPOMCXOXKACHHS, HAPYIICHHE TI'epMETHIYHOCTH
CTCHOK, JeopManus CTEHOK TpyObI), 0e3 KOTOPBIX OIEHKa pPealbHOTO
TEXHHYECKOTO COCTOSIHUS BOZOOTBOAAILINX ceTeil Obuta OBl HEBO3MOJXKHA.

Kak mokaspiBaeT aHaiM3 CTAaTHCTHYECKHUX JaHHBIX, Oosee 25%
BOJOOTBOJALIMX CAMOTEYHBIX ceTell B Poccum oTcimyKuiau cBOil HOpMaTUBHBIN
CPOK HJIM HaxXOHATCAd B aBapUiiHOM COCTOSHHUH. EKErogHo 3TOT MoKa3aTrenb
BO3pacTaet Ha 1,5%. B aTux ycnoBusax obecrieueHHe MpUeMIIeMOM HaTeKHOCTH
paboThI cereil BO3MOXKHO JIMIIb NPU TOCTHKEHUH MaKCHMAJILHON aJpeCHOCTH
npoUITakTHYECKUX  MPOYKMCTOK, pEMOHTa  aBapUiHBIX  y4YacTKOB U
PEKOHCTPYKIUH TpyOOIIpOBOIOB c HEJ0CTaTOYHOMN MIPOIYCKHOM
CIIOCOOHOCTBIO.

Pemenne oTOM 3amaum  Oasmupyercss Ha OCHOBE HCIIOJIB30BaHUSA
COBPEMEHHBIX ~ HMH(QOPMAlMOHHBIX  TexHomormi. C  3TOW menmpio B
TIPOM3BOICTBEHHO-aBAPUHHOM yIIpaBieHnH BopooTBomsmux cereil (ITAYKC)
«MocBoJoKkaHana» co3laHa HH(GOPMANNOHHO-aHAIUTHYECKasl IPOTrpaMma,
coZiepKamias BCE MACMOPTHBIE [aHHBIE YYacTKOB CETH, KOJMYECTBO
YCTpaHEHHBIX 3aCOPOB HA HUX M OJIOK JTMHAMHYECKOTO PAaHKHPOBAHHS CeTeH
M0 KOJINYECTBY 3aCOPOB Ha HHUX.

AHanu3 JIaHHBIX Mokasan, 4to u3 2000 3acopoB, UMEBIINX MECTO 3a 2
roja B OJHOM W3 paiioHoB, 91% mnpuxoaurcs Ha TPYyOONPOBOJBI AUAMETPOM
250 MM u MeHee, ipudeM 63% 3acOpOB MPOUCXOANT HA KEPAMHUUICCKHUX TPyOax
nuamerpoM 125 u 150 mm. Panee Oblia ycTaHOBIIEHA 3aBUCHMOCTD KOJIMYECTBA
TIOBPEXKIEHUH TPYOONPOBOIOB OT TIIYOMHBI HMX 3aJ0KEHHs, HE yCTaHOBIICHA
3aBUCHMOCTb OT T0J1a MPOKJIAJAKH TPYOOTIPOBOJIOB.

B pesynbpTaTe TMHAMIYECKOTO PAH)KUPOBAHUS OBUIN BBISBICHBI Y9aCTKA
CeTH, INANPYIONIME» 10 KOJIWYIECTBY 3aCOpPOB Ha HHX. [lo 3THM ydacTkam
ceTh OBUI TIPOM3BENEH TEXHUYECKHH OCMOTP M BBIIOJIHEHA ajpecHast
MIPOYHUCTKA, B XOJ€ KOTOPOH BBISICHUIACH HEOOXOAUMOCTh PEMOHTA OTENIBHBIX
y4acTKOB. PeleHne o BBINOJHEHHH PEMOHTA IPUHHMAJIOCh HA OCHOBE
TENEIMAarHOCTUKN 3THX YYacTKOB, IOCIHE IMPOBEICHHBIX MPOYHCTOK YacTOTa
BO3HHMKHOBEHHS 3aCOPOB CHIXaJach 0ObIYHO B 1,5-2 paza.

Jdns  mpoBeneHWs — TENEAMAarHOCTHKH  BOJOOTBOMSIIMX  CETed
HCIIOJIB3YIOTCS] OT€YECTBEHHBIE OCMOTPOBBIE POOOTOTEXHIUUECKHE KOMILIEKCHI C
KOJIECHOM, CaMOXOAHOM 1IBETHON MOBOPOTHOI KaMepol U MOCTOM YIpPaBJICHUS,
PpacIoyoXKeHHbIM Ha aBTOMOOHIIE.

B TIePCTIEKTUBE, pu pacIpocTpaHeHUN pa3paboTaHHBIX
MHQOPMAIMOHHBIX TEXHOJOTMH Ha BCE OSKCIUTyaTallMOHHBIE paWOHBI JUIS
MOCKOBCKOIl CETH BOJOOTBEACHUs, BO3MOXKHO COKpallleHHE 3aTpaT Ha
9KCIUTYaTaIMIO CEeTEeH 3a CYET MepeopHeHTay paboT OT aBapUHHOTO PEKUMa
MIPOYUCTOK M PEMOHTOB K TNPOQHUIAKTHKE U OOECIEYEHHIO 3a CYET 3TOTO
TpeOyeMoii HaJeXKHOCTH (PyHKIIMOHUPOBAHHS BOJJOOTBOISIIMX CUCTEM.
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CymiecTBeHHOE TOBBIICHUE HAJEKHOCTH PAaOOTHI CEeTe BO3MOXKHO
TaKKe 3a CYET ITOCTETIEHHOTO IIEJICHANPABICHHOIO HM3MEHEHUS CTPYKTYpHI
mrameTpoB Tpyo. TpyOompoBoasl auameTpoM 125-150 MM (IpenMyIeCTBEHHO
13 KepaMUUecKux TpyO), cocTaBisis 27,5% oOmeil mpoTsSHKeHHOCTH, JafoT 10
63% o01mmero kKomuMyecTBa 3acOopoB. TakuM 00pa3oM, HCIIOIB3YS MMEIOLINECS
OecTpaHIIEliHbIE TEXHOJIOTHH, BO3MOXHO, IPH COOTBETCTBYIOIIEM TEXHUKO-
9KOHOMHYECKOM OOOCHOBaHMH , IUIAHOMEPHO 3aMEHATh YYAaCTKH C MaJbIMU
JUaMeTpaMH Ha OOJIbIIHE.

O/IHOBPEMEHHO HAJEeKHOCTh (PYHKIIMOHUPOBAHHS BOJOOTBOSIIMX
CHCTEM KpYHHBIX TOPOJOB M METaloMCOB CYIIECTBEHHO 3aBHUCHT OT
COXPaHHOCTH JKeJIe300€TOHHBIX KOJJIEKTOPOB M OYHCTHBIX COOPYKEHHH
CTaHUUN a’pauuu. lcmome3yeMmblil BO MHOTMX CTpaHax AMCTaHIMOHHBINA
KOHTPOJIb 33 COCTOSHHEM BOJOOTBOJIIMX KOJUIGKTOPOB C MOMOIIBIO
TeJIeKaMep HE TMO03BOJISIET BECTH HAONIONEHMS 3a CKPBITBIMH IIpOIleccaMy
KOPpO3UHM  BHYTPH  JKeNe300€TOHa, TMNPHUBOMIIIMMH K  Pa3pyIICHHIO
koHCcTpykmmid. Ilo 3amanmio ITAYKC «MocBomokanana» pa3paboTaH
3aMaTeHTOBAaH MPHOOP AWCTAHIIMOHHOTO KOHTPOJS 3a CKOPOCTBIO KOPPO3HMH
XKene300eTOHHBIX KOHCTPYKIMK B KoymiekTopax. C moMoImbio mpudopa BeleTcs
MOHUTOPHHI TIpollecca KOPPO3WM MO 7 JaT4yuKaM, YCTAHOBJICHHBIM B
noaBojsieM koJjuiektope HoBo-JIrobeperkoil craHnumy — aspanuu, 9TO
MO3BOJISIET CBOEBPEMEHHO MPOBOAUTH PEMOHTHO-BOCCTAHOBHUTEIbHbBIE PAOOTHI
U TIOIIEPKUBATH pabOTOCIIOCOOHOCTH COOPYKEHHUSL.

Bonpochl 11 caMONIpOBepKH

1. Kakne TeXHOIOTHH BOCCTaHOBJIICHHUS (CaHALMM) BOJOIPOBOAHBIX H
BOJIOOTBOJSIIIUX CETEH SBIAIOTCS aJbTEPHATHBAMH OTKPBITOMY
croco0y PeKOHCTPYKIMH TPyOOTIpOBOIOB?

2. Kakne nedexTsl yCTpaHSIOTCA NPH BOCCTAHOBIEHHHM CTPYKTYPBI
TpyOOIpoBO0B?

3. Kakue MOKPBITHS HAHOCATCS Ha BHYTPEHHIOIO IIOBEPXHOCTh CTEHKU
MOBPEXKICHHOTO TPyOOIIpoBoaa?

4. Kakue BuIBl NOBPEXAECHUH Yalle BCETO BHI3BIBAIOT aBapuH Ha

BOJIOTIPOBOHBIX CETSAX U3 UyT'YHHBIX TPYyO?

Jist kakux TpyO HE MCIOIB3YIOTCS IIEMEHTHO-TIECUaHble OKPHITHS?

6. Jnst ycrpaHeHUs] KakuxX Ae(deKTOB TpyOONpoBOJa HCIIOIb3YeTCs
aKpuiIoBas cMoina?

7. TlpoBemeHme KakuxX padOT sBISETCS OOS3aTETHHON COCTABHOU
YacThIO 10 CAHAIMM M BOCCTAaHOBICHUIO TPYOOIPOBOJOB HOMHMO
HaHECEHUS MOKPHITHA Ha CTEHKH TPYOOIpoBOIOB?

8. Ilepeuncnaure OCHOBHBIE IIOKAa3aTeNM HAAEKHOCTH YYaCTKOB
TpyOOIPOBOIOB.

(o))
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TJIABA 2. PEKOHCTPYKIMS HHKEHEPHBIX CUCTEM 3IAHUA

2.1. OBIIUE MMOJIOKEHUA

PexoHCTpyKIMst cHcTeM, T.€. YacTWYHas WM I[IOJHAs 3aMEHa ee
3JIEMEHTOB, MX KOHCTPYKTHBHAS MOAEPHHU3AlNs, OCYIIECTBISIETCSI B CBA3H C
(U3MUECKMM H3HOCOM CHCTEMBI, pa3IMYHOTO pPOAA TEXHOJOTHUECKHMHU
HU3MCHCHHUAMMU, BbI3BAHHBIMHU HA3HAYCHHUCM H 00BEMOM 3JaHWA U yCIIOBUSIMHA
paboTHI CUCTEMBI, €€ MOPAJIbHBIM CTApEHHEM U IPYTHMHU IPHUHHAMH.

Cpok city»OBbl OTIIENIBHBIX 3JIEMEHTOB CHCTEM HE OJJMHAKOB (Taod. 2).

Cpok city>xkObl CHCTEM 3aBHUCUT OT MaTepuaia, U3 KOTOPOro CIeIaHbl ee
9JIEMEHTBI, OT KayecTBa M3TOTOBJICHUS OTHX OJIEMEHTOB, OT KadecTBa
MIPOBEICHUST COOPOYHBIX M MOHTAXXHBIX paloT.

Pemenne o 4YacTUYHOM WM TIOMHOM 3aMEHE 3JIEMEHTOB CHCTEM
MIPUHUMAIOT TTOCJIE CHEUaIbHOTO O0CIIeOBAaHMS, B X0/I€ KOTOPOTO MPOBOIST
rugpaBindeckoe ucnbplTanue. COCTOSIHME METallla B CHUCTEME OIICHHUBAIOT
IyTeM HCCIEOBaHMS 00pa3loB, M3BJICUYEHHBIX ITyTEM YaCTHIHOW pPaz0opKu
WJIN BBIPE3KH.

[TpoekTupyss pEKOHCTPYKIMIO HH)XEHEPHBIX CHUCTEM, CTPEMSTCS
COXPaHMTH T€ €€ DJIEMEHTHI, KOTOpble Mal0 M3MEHWIH CBOMCTBA B IpoIecce
JKCIUTyaTali. PEKOHCTPYKLHUIO CHCTEMBI Y4acTO MPOBOJSAT MO NMPHYMHAM, HE
CBSI3aHHBIM HETIOCPEJICTBEHHO C €€ COCTOSHHEM. Tak, IONHyIo 3aMeHy
CHCTEMBI OCYUIECTBIISIIOT MpPU  KaluUTaJIbHOM pPEMOHTE, CBSI3aHHOM C
NeperyIaHupoBKON 31anusl. [Ipn 5TOM MHOTZIA NMPUHUMAIOT NPUHIUIIHAIBEHO
HOBOE CXEMHOE pEIIEHHE CHCTEMBl C 3aMEHON YCTapeBIIMX KOHCTPYKIHH,
HCIIOJIb30BaHNEM HOBOTO 000pYHOBaHUs, 00eCIIeUeHNEM aBTOMATH3aNH.

B mpom3BOACTBEHHBIX W KOMMYHAIBHBIX 3[JaHUSAX KOHCTPYKIHS
CHCTEMBI MOXXET HW3MEHAThCA BCICICTBUE HW3MEHEHHS TEXHOJOTHYECKHX
MIPOIIECCOB, A TAKXKE HA3HAUCHHS 3[aHUS B IIETIOM.

[loBrimenne TpeOoBaHMIT K  KadecTBy paboOTBl  HHXEHEPHOTO
000pY/IOBaHUSI CO CHW)KEHHEM DJKCIUTyaTal[MOHHBIX 3aTpaT TaK)Ke BBI3bIBAET
PEKOHCTPYKIMIO ~ cHUCTeMbl. HecrmocoOHOCTh  CHUCTEMBI  YAOBIETBOPSTH
BO3pOCHIMNM TpeOOBAaHMSIM HA3bIBAIOT €€ MOpPAJIbHBIM cTapeHneM. KadecTBo
yCTapeBIIEH CHCTEMBl IOBBIIAIOT IYyTEM YacTUYHOH  MOJEpHU3AIMN
OTAEJIBHBIX Y3JI0B W JeTajeld, OCHAIIeHWs CpeICTBaMH YIPaBICHUS U
JMCIIETIEPCKOTO KOHTPOJIS.

OnHol W3 NMPUYMH PEKOHCTPYKIMH MOXKET OBITH M3MEHEHHE YCIOBHI
9KCIUTyaTanuy. HoBylo cucteMy IpOeKTHPYIOT, IPeaycMaTpHBasi BO3MOKHOCTh
€€ PEeKOHCTPYKINH WIN MOJEPHHU3ALNH B OyIyIIeM,

B 3pmaHusx cTapoidl MOCTPOMKM PEKOHCTPYKLUS WHKEHEPHBIX CHCTEM,
KaK MpaBUJIO, CBA3aHA C KOHCTPYKTHBHBIMH WM3MEHEHUsIMU (Hampumep, ¢
NepeKIIaIKO MaruCTpalbHBIX TPyO). Yd4er 3Tux 3aTpar, a TakkKe CTOUMOCTH
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HOBOTO aBTOMAaTH3MPOBAaHHOTO OOOpYJOBaHHMSI YacTO TPHBOAUT K BBIBOAY 00
SKOHOMHYECKOH HEIeIeco00pa3sHOCTH PEKOHCTPYKIMH MOPAIBHO yCTapeBIIeH
cucreMbl. OKOHUATENBHOE PEIICHNE W BEIOOP BapHaHTa PEKOHCTPYKIMU B 3TOM
Cllyyae yBSI3BIBAIOT C IKOHOMHYECKOH IIeIecO00pa3HOCTBIO PEKOHCTPYKINU
BCETO 3[JaHUS B IETIOM.

Tab6muma 2.
MuHuMaIbHas TPOIOJKUTEIEHOCTD 3(P(HEKTUBHOM SKCIUTyaTaI[MK YIEMEHTOB
3JJaHUI U OOBEKTOB.

TIpoaomKHUTETBHOCTD SKCILTyaTallnu
JI0 KaIlUTaJILHOTO PEMOHTA (3aMEHBI),
ner
DJIeMEHTHI HHKEHEPHOr0 000pYA0BaHHS OcTajbHbIE 30aHus IPU
Kunsle HOpPMAaJIbHBIX U
3IaHUs OIaronpHUATHBIX
YCIOBHSAX IKCILTyaTaIHH
1 2 3
BononpoBoj 1 KkaHamM3aus
TpyGonpoBoabl X0JI0AHOI BOJBI U3 TPYO:
OLIMHKOBAHHbIE 30 25
ra30BbIe YEPHBIE 15 12
TpyGonpoBoabpl KaHATN3aIUOHHEIE!
YyI'YHHBIE 40 30
KEepaMHUUECKHe 60 50
IJIACTMACCOBBIE 60 50
Bopmopa3bopHbie KpaHbI 10 5
TyanerHble KpaHb 10 5
Y MBIBJIBHUKH:
KEepaMHUUECKHe 20 10
IJIACTMACCOBBIE 30 15
YHuTassbl:
KepaMU4eCKue 20 10
I1J1aCTMACCOBBIE 30 15
CMbIBHBIE 0aUKH:
YYT'YHHBIE BEICOKOPACTIOJIOKCHHBIE 20 15
KepaMU4eCKue 30 15
I1J1aCTMACCOBBIE 30 20
BanHbl 5MaJIupOBaHHBIC UYTYHHbBIE 40 20
CrajbHble 25 12
KyXOoHHBIE MOWKH 1 paKOBHHBI:
YYT'YHHBIE YIMaJHPOBAaHHBIC 30 15
CTaJIbHbIC 15 8
U3 HEPIKaBeIOIECH CTaIn 20 10
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1 2 3
3aIBHKKU ¥ BEHTIJIH U3 YyT'YHA 15 8
BenTunu natyHHble 20 12
JlyumieBbie o I0HbI 30 15
BopomepHsbie y3ibl 10 10

T'opstaee BogocHabxkeHne
TpyGonpoBoabl Topstdell BOABI M3 TA30BBIX

OLIMHKOBAHHBIX TpyO pu cxemax

TemIocHa0KEHHUSI:

3aKpBITHIE 10(10) 15(8)
OTKPBITHIE 30(15) 25(12)
CwMmecurenu 15 8
[onoreHnecymuTeny U3 YepHBIX TPYO 15 12

2.2. AHAJIN3 COCTOAHUA U BBIABJIEHUE CTEIIEHHN
HCIIOJIB30BAHMUA CYIIECTBYIOIIUX NTHXXEHEPHBIX
CUCTEM IIPM PEKOHCTPYKIIMU 3JAHUU PA3JIUMYHOI'O
HA3HAYEHUA

Ota paboTa JOJKHA OBITH IPOAENIAHA LIPU MEXHUYECKOM 06C1e008aHul
PEKOHCTPYHPYEMBIX 31aHuH. Llenbio mpeArrpoeKTHRIX 00CIeJOBAaHUH SBIISIETCS
BBIIBJICHHE KOMIUIEKCAa HCXOIHBIX BOINPOCOB [UI pa3pabOTKH TPOEKTHOU
JOKYMEHTAUM M OCYIIECTBICHH PEKOHCTPYKUMH. K 4Hcay Takux BOIPOCOB
OTHOCSIT:  BBUIBICHHE  YCIOBMH  BBINOJHEHUs  paboT;  OmpenencHue
TEXHUYECKOTO COCTOSIHHA OTIEIbHBIX BUJOB KOHCTPYKIIUI HHKEHEPHBIX CETEH.
[Ipu 3TOM yCTaHaBIMBAIOT CTENEHb MX HPUTOAHOCTH UIA HCIIOJIB30BaHUS B
X0le peKOHCTpYyKImU. [Ipu pEeKOHCTPYKIMH BO3HHMKaeT HEOOXOAUMOCTh
NEPEKIIAJIKU CYLIECTBYIOIMX KOMMYHHKAIMH C UX 3aMEHOM M yCTPOMCTBOM
HOBBIX MOJ3EMHBIX WHXXCHEPHBIX ceTeil. COBMEIIEHHBIH Croco0 IMPOKIIaJKA
TpyOOIIPOBOZOB B KOJUIEKTOpaX (IIPOXOAHBIX KaHallaX) ITO3BOJISET B HECKOIBKO
pa3 COKpaTUTb CPOKM MpPOM3BOJACTBA paboT, YTO TPH PEKOHCTPYKLUH
JEHCTBYIOIINX MPEANPUSATHIA UMEET pelIaoniee 3HaUeHHUE.

B rpymnmy coenuamucToB,  OCYHIECTBISIIOIIUX  MPENNPOEKTHOE
oOcneoBaHNEe, PEKOMEHAYETCsl BKIIOYATh: OT MPEANpHATHsI-HadaIbHUKA
OTJeNla KalWTaJIBHOTO CTPOMTENBCTBA MIM €ro0 3aMECTHUTEN, a 1o
CIELMANBHBIM BONPOCAM — 3aMECTHTENs TJIABHOTO HH)KEHEpPA, TJIABHOTO
MEXaHUKa, TJIABHOIO DHEPreTHKa, TJIABHOTO TEXHOJIOra; OT IPOEKTHBIX
OpraHU3alMi-TIaBHOTO WH)XEHEpa MPOEKTa; OT I'eHEePaJbHOTO IMOAPSAYHKa—
3aMECTUTENs TJIABHOTO HMHXEHEepa TPecTa; OT CyONOIPSAHBIX OpraHu3alui
(npu HEOOXOAMMOCTH)-TJIABHOTO WHXKEHEpa YMpaBJieHUs. DTy TpyIIy, Kak
MIPABUJIO, BO3MIABISIET MIPEACTaBUTENh 3aKa3UHKa.



36

B mponecce npeanpoekTHOro o0cCIeA0BaHMSA YCTAHABIUBAIOT OOBEMBI
WCIIOJIB30BAHUST MAaTEpPHANIOB WM KOHCTPYKIHMH, IOTy4aeMbIX OT paz0opKu
CYILIECTBYIOIIMX 3/IaHUH, COOPYKEHHH, KOMMYHHMKAIU M CeTei, a Takke
BO3MOXKHOCTh ~ HICTIOJIB30BaHMS ~ CYHIECTBYIOIIMX  3JaHHWH, KOHCTPYKIUH,
WH)XEHEPHBIX CHCTEM, MECTHBIX CTPOUTEIBHBIX MATEPHAIIOB.

PesynbpraTsl 00CNEeOBaHUs, UCTIBITAHUA M OLEHKH CHCTEM 3aHOCAT B
BemoMocTb. K BeIOMOCTH MpWIararoT MOSCHUTEIBHYIO 3aIllHCKy C OOLIMM
3aKJIIOYeHHeM 1o oOcienyeMoMy OO0BeKTy (HOUICKHUT TMOJHOMY WM
YAaCTUYHOMY JIEMOHTaXy, TpeOyeTcsi 3aMeHa OTIENbHBIX KOHCTPYKTHBHBIX
JJIEMEHTOB, TIepeKjanka cereili M T.J4.) C TOAPOOHBIM  ONMHCAHUEM
MIPEABAPUTENLHO NPUHATHIX OOOCHOBaHWMM W pEHIEHHH 10 KaXIoMy
pPaccMOTPEHHOMY BapHaHTYy.

Omnpenenenne 3KOHOMHIECKOH dPPEKTUBHOCTH PEKOHCTPYKIIUH CHCTEM
JOIDKHO 0a3WpoBaTbCsi Ha y4yeTe HApOJHOXO3SMCTBEHHOTO 3HAYCHHMS
PEMOHTHO-PEKOHCTPYKTHBHBIX Meponpusituii. C mo3ummii KoHedyHoro 3¢ dexra
0e3pa3nmuuHO, PEKOHCTPYHpOBaTh JIM  CYIIECTBYIOUIYI0 CHCTEMY HIIH
JEMOHTHPOBaTh €€ W BMECTO HEE CMOHTHPOBaTb HOBYIO CHCTEMY C
paBHO3HAUHBIM 3¢ ¢dexkroMm. O0a I3TH WHXXEHEpHBIE PEUICHHS O0ECTICUMBAIOT
OIWH W TOT K€ pEe3yJbTaT, HO OHHU COINOCTaBHUMBLI C SKOHOMHUYECKON TOYKHU
3pPEHUSL.

Takas conocTaBEMOCTb NO3BOJISAET c(HOPMYIHPOBATH HaubOIee IPOCTOI
Kkputepuit 3 (HheKTUBHOCTH 3aTpaT Ha PEKOHCTPYKIHMIO CHCTEM. JTOT KpUTEPHIA
OCHOBaH Ha CJIEAYIOUIEM OYEBUAHOM IOJOXKEHUM: 3ampamvl  Ha
DEeKOHCMPYKyulo  He  OO0JDICHbL  Oblmb  OOnbule  3ampam  HA — HOBOe
cmpoumenvcmeo. Takum 00pa3oM, IO BCEeM CpPaBHHBAaEMbIM BapHaHTaM
MIpEeAyCMaTpUBACTCS OIPEAETIeHNEe pPa3HOCTH MEXAy CTOMMOCTBIO HOBBIX
CHCTEM M peajbHBIMHU 3aTpaTaMH Ha PEKOHCTPYKIHIO CYIIECTBYIOIINX CHCTEM.
OnTuManabHBIM, SKOHOMHUYECKH IEJNEeCOOOpa3HBIM SIBISIETCS BAapHAaHT C
HauOOJIBIIeH BEIMIMHON TAKOW PAa3HOCTH, T.€. SKOHOMHH OT PEKOHCTPYKIINH.

2.3. IPOEKTHPOBAHHUE PEKOHCTPYKIIMU
2.3.1. TEXHUYECKASA JOKYMEHTAN WA

TexHudeckass ~ JOKYMEHTalus  pa3pabaTbiBacTCs  MPOCKTHBIMH
OpraHu3alMsAMH HCXOAS W3 TpeOOBaHHH OSKCILTyaTaluH, OOECIICUMBAIOIINX
HaJeKHOCTh, OKOHOMHYHOCTH W  PEMOHTOCIIOCOOHOCTH  COOPYKAaeMBIX
TpyOOnpoBOAOB. JTa MOKYMEHTAalUWs [OJDKHA COIepKaTh HWH(POPMAIIHIO,
HEOOXOIMMYIO [UIS X LIEHTPAIN30BAaHHOTO U3TOTOBIICHUSL.

Wunycrpuanusanus TpyOONpOBOIHBIX pabOT B 3HAUYUTENBHOH CTEHNECHH
OIIpEJIeTISIETCSl  COCTABOM M COJCP)KAaHMEM IPOCKTHOH  JTOKYMEHTAIlH,
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CTENEeHbI0 YHU(UKAIWK TPHUMEHSEMBIX H3JIEIUA ¥  UCIIOJb30BaHHEM
HOPMAaTHBOB, ONIPEICIIIONINX 00BEMHO-TIIIAHUPOBOYHBIE PELIIEHHS.

KanuranbHblii pEeMOHT M PEKOHCTPYKIHS CAHUTAPHO-TEXHHYECKUX
CHCTEM BKIIIOYACT BBIMOJIHEHHE NOO20MOBUMENbHBIX, GCHOMOSAMENbHbIX U
O0CHOBHYIX (T. €. COOCTBEHHO CAaHUTAPHO-TEXHUYECKHX) PaloT.

K moaroroButenbHbBIM paboTaM OTHOCSTCS: HM3Y4YEHHE TEXHHIECKOU
JOKYMEHTAITNH, pa3paboTka MOHTAKHOTO MPOeKTa (A7 TUTOBBIX 3IaHWHA) WIH
NPOU3BOJICTBO 3aMepOB M O(OpMIICHHE 3aMEpHBIX 3CKU30B, COCTaBIICHUE
3aKa30B Ha 3arOTOBKHU, IPUEMKa OOBEKTOB O]l MOHTaX, K BCIIOMOTaTEIbHBIM—
JIOCTaBKa Ha OOBEKT 3ar0TOBOK, MaTepUalioB, 000PYIOBAaHHS U MOIbEM HX Ha
9TaXXH; YCTAHOBKA CPEJICTB KPEIUICHHS H JIp.

[Ipon3BoACTBO 3aMepOB 3aKIIOYAETCS B KOPPEKTHPOBKE M MPHUBS3KE
paboumx dYepTexed K BBINOJIHEHHBIM MM  BBIOJHIEMBIM OCHOBHBIM
CTPOUTENBbHBIM KOHCTPYKISIM. [Tocie 00paboTku 3aMepoB 10 YCTaHOBIEHHOM
¢dopMe 3amoNHAIOTCS OJAHKM 3aMEpHBIX OCKH30B MW TEpefalTcs B
LIEHTpaJIbHBIE 3aT0TOBUTENbHBIE MacTepckue (L[3M) ¢ 3aka3aMu Ha 3arOTOBKH.

[IpoekTnpoBaHne  PEKOHCTPYKIMM  CHCTEM  BOJOCHAOXKEHHA U
KaHaIM3alUN OCYIIECTBIAETCA IO TEM JK€ IpaBHIaM, 4YTO M U HOBBIX
005BekTOB, cornacao CHull.

[lpoekTHble pelleHHsT NPUHUMAIOTCS Ha OCHOBE OOCIEIOBaHUS
TCXHUYCCKOT'O COCTOSHHUA pr601'[p0BOI[OB; BBIABJICHUA BO3MOXXHOCTHU
JaTbHEHIIIET0 MCIOIb30BaHUsI UMEIOLIUXCS CUCTEM; OIPEEICHUs] UCTOYHHKA
BoJlOCHaO)KeHHS (B TOPOJCKHMX YCIOBHSX BOJOMEPHBIH y3€l, MECTO BPE3KH
BBOJIa B MAaruMCTPaJbHBIA BOJOIPOBOM), MPOBEPKH JIOCTATOYHOCTH HAIoOpa
BOJIBI B CETH Ha BEpXHEM 3Taxke (IIPH HEJOCTATOYHOCTH HAIOpa OIpeelsieTcs
MECTO PpACIIOJIOKEHHUsI HACOCHBIX OJIOKOB, OaKOB); YTOYHEHHUS YCIOBHH
TIPUCOEINHEHUS W XapaKTepa OYHCTHBIX COOPY>KEHUI CHCTEMBl KaHAIH3aINH;
HEOOXOMMOCTH YCTAHOBKH HOBBIX CAHUTAPHO-TEXHUIECKUX IPHOOPOB.

B XmibIX OMax IOITyCKaeTcsl COXPaHATh HAXOISILIMNCS B MCIIPABHOM
TEXHHYECKOM COCTOSIHUM BHYTPEHHHMH TIPOTHBOINOKApHBIH BOJOIIPOBOJ,
YCTPOMCTBO KOTOPOTO MO JICHCTBYIONIMM HOpMaM He TpeOyeTcs.

He npomyckaeTcs: mpokiaaka BOJONPOBOIHBIX TPYO B JBIMOBBIX H
BEHTWISALMOHHBIX KaHaJaX; IepecedeHrue BOIONPOBOIAHBIX TPYO C JABIMOBBIMHU
U BEHTWUILIMOHHBIMM  KaHalaMH;,  YCTPOWCTBO  BOJONPOBOJHBIX U
KaHAJTM3alMOHHBIX CTOSIKOB B ITPOE3JIE 3/IaHHUSI.

Homyckaercst ~ mpokmanaka — TpyO — BHYTPHKBapTaJIbHBIX  CeTed
BOJIOCHAO)KEHHMS 4epe3 NOABaT WM IOAIOJBE JKHJIBIX JIOMOB, KpOMe
PAacIUIOKEHHBIX B CEHCMHYECKUX paifoHax.

IIpn 3ameHe cucrembl BHYTPEHHErO BOJONPOBOAA CIEAYET, Kak
MIPAaBUIIO, COXPAHATH €€ MPEKHIOI CXEMY Pa3BOJKH, €CIIM OHA COOTBETCTBYET
JIEHCTBYIOIIMM HOPMaM.
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I[Ipn oObeaMHEHWM BOAOPA30OPHBIX CTOSIKOB CHCTEMBI TOPSYETO
BOJIOCHA0)KEHHS B CEKIMOHHBIC Y37l B JOMax 0e€3 TeIUIbIX YepAaKoB WIIH
TEXHUYECKHX 3TaKel KOJIBIYIOIHE MEPEMBIUKN JOMYCKAaeTCs MPOKIAAbIBATh
O] TTOTOJIKOM BEPXHEro 3Ta)ka 4epe3 ITOJCOOHBIE MOMEUIEHUS KBapTHp U
JIECTHUYHBIE KIIETKH.

BBoasl BomompoBoJa, Kak IPAaBHIIO, IJOJKHBI IPOEKTUPOBATBCA W3
YyT'yHHBIX HAalOpHBIX TpyO. IIpn nnamerpe BBOAa MeHee 65 MM — U3 CTaJIbHBIX
OLIMHKOBAHHBIX TPYO C YCHUJICHHOW aHTHKOPPO3UIHOW M30JISIUEH.

[lpn OTCYTCTBHM IIEHTPAIU30BAHHOTO TOPSYEr0 BOJOCHAOKEHUS B
JKHJIBIX IOMaX, HE3aBUCHMO OT MX 3Ta)KHOCTHU JIOIYCKAeTCs COXPAaHUTh a30BbIe
MIPOTOYHBIE BOJOHArpeBaTeNd NPHU YCIOBUU COOTBETCTBUS IIOMEIIECHHUM, B
KOTOPBIX OHM pasMmernarorcs, Tpebopanusm CHull 2.04.08-87 u "IpaBuiam
0e30IIaCHOCTH B Ta30BOM XO035HCTBE".

[TonmBouHBIE KpaHbI, pa3MEIIeHHBIE Ha [OKOJIC 3[aHHS, JOJDKHBI OBITH
ycranoBneHbI Ha BbicoTe OT 400 mo 800 MM OT OTMETKH OTPOCTKH (TpOTyapa).
INogBoaka K MOIMBOYHOMY KpaHy IOJDKHA OBITH 000pYyIOBaHAa YCTPOHCTBOM,
HCKJIIOYAIONIMM 3aMEP3aHUE BOIOMPOBOA.

B BecTuOloNX WM Ha MEPBBIX 3TakKaxX JECTHUYHBIX KJIETOK U WX
o0ciyxuBaHus (MBIThe, yOOpKa) ClelyeT MpeaycMaTpUBaTh YCTAHOBKY KPaHOB
ropstueil U XOJOAHOM BOJBI AUAMETPOM 25 MM, pPacHOiI0KEHHBIX B HUIIAX WIH
mKkadax ¢ 3aMMparoIMMHUC METAUTMYECKUMH JBEPLAMH.

Ha xBapTupHBIX BBOJAaX XOJIOJHOW M Topsdyeld BOABI ClELyeT
MpeIycMaTpUBaTh YCTPONCTBO PEryIATOPOB pacxoa BOABI U CUETUUKH.

B crecHeHHBIX YCNOBHSX PACCTOSHHE B IUIaHE OT BOJONPOBOAA U
KaHanmu3anuu 10 oOpesa (yHIAMEHTOB 3IaHUs JONyCKaeTcss MpUHUMATh 1,5
IIPY yCIIOBHA BBINOJIHEHHS BOAONPOBOAA M3 CTANbHBIX, a4 KaHAIM3aLHUUA — U3
YYT'YHHBIX HAaIlOpHBIX TpyO, TNPOKNAAbIBAEMBIX B 3alIUTHOM QyTiIspe Ha
OTMETKE, ITPEBBIIIAOIIEH OTMETKY MoIoMBHI (hyHAaMeHTa Ha 0,5 M.

IlpucoenuHenne BHYTpPEHHEW KaHaIM3alUUd K YYacTKy JBOPOBOil
KaHAIM3alUHU, MPOXOAALIEH Yepe3 3H4aHUE, JOJKHO BBINOJHATBCS TOJIBKO B
KOJIOZIAX, YCTAHABIIMBAEMBIX BHE 3/IaHHS.

Jomyckaercss COXpaHATh OTCTYIbl KaHAJTU3AI[MOHHBIX CTOSKOB, €CIIU
HIDKE OTCYTCTBYET NPHCOCAMHEHNE CAHUTAPHBIX NMPHOOPOB WM INPU YCIOBHH,
YTO BEJMYMHA OTCTYNa B OCIX CTOAKOB HE TIPEBBINIAET 2 M, a YKIOH
HAKJIOHHOTO y4JacTKa cocTaBiseT He MeHee 0,2.

PeBn3un Ha KaHaNM3aLMOHHBIX CTOSIKAX JOJDKHBI pPa3MEIIAaThCs Ha
BEICOTE | M OT moxa 1o meHTpa peBu3um; Ho He MeHee 0,15 M Ham Goprom
MIPUCOEANHEHHOTO Iprdopa.
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2.3.2. CXEMbI CUCTEM BOJOCHABKEHUSA

B 3aBucMMOCTH OT BeNWYMHBI AABIEHUS M pacxoia B HapyKHBIX
BOJOMPOBOAHBIX CETSIX W pPEXHMa BOAONOTPEOJICHHS B OKWIBIX U
OOIIECTBEHHBIX 3/IaHMAX IPUMEHSIOTCS Pa3JINYHbIE CXEMBI BOZOCHA0XKEHUS.

IIpocras cxema (puc.l5, a) mpuMeHseTca B cIydasx, KOT/Aa JaBICHUE B
Hapy>KHOW CeTH MOCTAaTOYHO U CO3JaHUS Iepeln BOJOpa30OopHOIl apMaTypoit
Haropa, Heo0X0IMMOTO JIJIsl €T0 HOPMaJIbHOH PabOoTHI.

Cxema ¢ peryaupymomeii eMkocTbIo (puc. 15, 6) npumensercs, Koraa
JaBJICHUC B Hapy)KHOﬁ ceTH OBIBa€T B TE€UEHHE HECKOJBKHX YacoB B CYTKH
MEHbIIe TpeOyeMoro /jsi ToAaud BOAbl K Hauboiee ynoajleHHOW ¢
BBICOKOPACIIOJIOKEHHOH BOAOpa300pHON Touke 31aHus. B 3Tom ciyyae B
TIepUO TIOBBINICHHUS JTaBJCHUS B HApPYXXHOH CeTH, HampHMep HOYbIO, BOAA
HakamuBaeTcsi B Oake, a B 4achl YMEHBIICHHS JABICHHUS HIDKE TpeOyeMoro
MMUTaHUE CHCTEMBI OCYIIECTBIsieTcss oT Oaka. Cxema cC perynmpyronien
€MKOCTBIO TIPUMEHSAETCA TaK e JUId OOecCIedeHHus 3amaca BOIBI U
paBHOMEpHBIX HANlOpPOB Ha MOJBOAKAX K CMECHTENBHONH BOJOPa300pHON
apMmarype, HarpuMmep B 0aHsX, TyIIEBBIX MaBUIbOHAX, IPAUYCUHBIX.

Cxema ¢ DOCTOSSHHOM MJIM NePHOAUYECKOH NOAKAYKON BOAbBI
(puc. 15, B) ucnonp3yercss NpU IOCTOSHHOM HIM JIUTEIHHOM HEIOCTaTKe
JIaBJICHUs B HApPYKHOM BOJAOIIPOBOAHOM CETH.

Cxema ¢ peryJmpyionieii eMKOCTbI0 M OBBICHTEJbHBIMH HACOCAMH
(puc. 15, T) npuMeHsieTCsl, eCIM JaBJIeHUE B HAPYKHOM CETH HEJOCTaTOUHO JIS
paboThl BHYTPEHHETO BOIOIPOBOJA, a IMOCTOSHHAS paboTa MOBBICUTENBHBIX
HacoCoB HellenecooOpasHa 13-3a HEpaBHOMEPHOCTH BoponoTpednenus. [Tyck n
OCTaHOBKa Hacoca IPOW3BOJATCS aBTOMATHYECKH B 3aBHCHMOCTH OT YPOBHS
BOJEI B Oake.

CxemMa ¢ Ppa3pbiBOM CTPYH, € 3amacHbIMH €MKOCTAMH H
NMOBBICUTEJILHBIMHM HacocamMu (puc. 15, x) mpuMmeHsieTcss B CIydasx, Korjaa
TpeOyeTcs MOMyYUTh OONBIION PAacXOd BOIBI, KOTOPHIA HE MOXKET 00eCIeUUTh
Hapy»XHas CeThb, 1 HEOOX0ANMO 00eceynTh OOMEH BOJIBI B pe3epByapax.

CxemMa ¢ MOBBICHTEIbHBIMH HACOCAMH M T'HMAPONHEBMATHYECKHUMH
ycraHoBkamMu (puc. 15, €) mpuMeHseTcs B NPOTHUBONOXKAPHBIX U
00BEANHEHHBIX XO3SHCTBEHHO-IIPOTUBOIIOKAPHBIX CHCTEMaX MHOTOITaXKHBIX
3JTaHUH JUISl XpaHEHUS! PETYIINPYIOMIETO U MIPOTHBOIIOXKAPHOTO 3aI1aca BOJIBL.

BonmocHna0OxeHne BBICOTHBIX 3[JaHWIl yCTpawBalOT IO 30HHOH cxeme
(puc. 16). 3oHMpoBaHHAs cHUCTEMa BOJOCHAOKEHMS TPENCTaBIACT COOOH
HECKOJIBKO CaMOCTOSITENIbHBIX CHCTEM, JCIIMIIMX 3/JaHWE II0 BBICOTE Ha
OTJeNbHBIE 30HHI (IpuMepHO 1o 12...16 Taxkeit B KaXKI0H 30HE).

IlepBas 30Ha, BKIIIOYAIOIIAS HIDKHHE 3TaKH, OOBIYHO OOecreynBaeTcs
HallopoM  Hapy>XHOM  BOJONPOBOAHOM  CETH, a  NOCIEAYIOLIUE  —
IMOBBICUTECJIbHBIMHU HACOCHBIMH YCTaHOBKaMH.
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Puc. 15. CxeMbl BHYTPEHHHUX BOJIOIPOBOJIOB JKHJIBIX U OOIIECTBCHHBIX 3/1aHHUIL:

a — mpocras; 0 — ¢ PeryJupyromeld eMKOCTbIO; B — C MIOCTOSSHHOW WJIM TIEPUOIUYECKON
MOJIKAUKOW BOJBI; I' — C PEryJHUpYIOIIEeHd €MKOCThIO U IOBBICUTEIBHBIMH HacocaMy,
Il — C TIOBBICUTENFHBIMU HACOCAMH H 3aIIACHBIMU EMKOCTSIMH U C Pa3pbIBOM CTPYHU BOJIBI;
€ — C TOBBICHTENILHBIMH HAacoCaMH M THIPOITHEBMAaTHUeCKMMH Oakamu; 1 — BBOJ;
2 — BOTOMEpHBIH y3em; 3 — X03sfHCTBEeHHO-NIUTHEBOH Hacoc; 4 — oOpaTHBIM KiamaH;
5 — BOJOHANOPHBIN 0ak; 6 — MOYKapHBII HACOC; 7 — BEHTWIb; 8 — 3aIlaCHON NMPHEMHBII
pe3epByap; 9 — yCTPOUCTBO JUTS CphiBa Bakyyma; 10 — BOISIHOW MHEBMATHYECKHN 0ak;
11 — Bo3mymIHbIH MHeBMaTHIeCKHH Oak; 12 — koMnpeccop; 13 — peyKIIMOHHBIH KiamaH.
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Puc. 16. CxeMbl 30HHOIO BOAOCHA0KEHNSI MHOTOATAXKHBIX 34aHUHN ITOAA4YU BOIBI:

a — IocJenoBaTeNbHOM; O — oOmeil; B — mapamiensHoii; 1 — BBOm; 2 — Hacoc;
3 — BomoHAMOpPHBI 0aK; 4 — peryssiTop AaBieHHs; 5 — 3aABUXKKA WM BEHTUIIb C PYIHBIM
yrmpasieHuem; 6 — 00paTHbIN KianaH; 7 — 3aBHXKKA C JJICKTPOIIPUBOIOM.

CxeMBl 30HHOTO BOJIOCHA0XKEHHUS MOTYT OBITh C MOCAE008AMENbHOU
momavyeld BOOBI W3 OoJiee HU3KOM 30HBI B Oojiee BBICOKYIO (puc. 16, a), ¢
momavyeld BONBI 60 6Ce 30HbI O0O0HOU epynnoti Hacocos (puc. 16, 0), c
napannenvHol TOAa4deldl BOABI BO BCE 30HBI HACOCAMH PA3JIMYHBIX TPYIII
(puc. 16, B).

B HacTosmiee BpeMst B KauecTBe OCHOBHOHM (hOPMBI 3aCTPOUKH TOPOAOB
NPUHITA CHCTEMa O KWIBIX MHKpopaiioHOB. CHaOeHne BOAOM Takux
MHKpPOPaioOHOB o0ecrieunBaeTcs yepe3 eHTpaibHble TeroBble myHKThI (L[ TTI)
0 MUKpoOpaiioHHO# ceTu. MukpopaiionHas cets (cM. Puc. 17, 1) cocrout u3
BBOJIa, COEJIMHSIOIIEIO HAPYKHYIO BOAOMPOBOAHYIO ceTh co 3nanueM L[TII u
KBapTaJbHOU ceTH, TpaHcnoptupyomeil Boxy ot L[TII k BHyTpeHHUM ceTsIM
OTAENBHBIX 37MaHuil. Ha OonbIIMX KBapTalbHBIX CETSIX MHUKPOPAHOHOB
pa3sMemIaoT TakKe MOoXKapHbIe THAPAHTHI HAa paccTosiHUM He Oonee 150 M apyr
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oT apyra. MHKpoOpallOHHBIE CETH MPOKJIAABIBAIOT IO BHYTPUKBAPTAIbHBIM
Mpoe31aM MapajyieNIbHO 3JaHusIM Ha paccTosHud 5—10 M. s yMeHbIIeHHS
3aTpaT Ha PEMOHT W OOCITyKHMBaHHE HHXXCHEPHBIX KOMMYHHUKanuil TpyOBI
MHKPOpPaOHHOH CETH TMPOKJIAABIBAIOT B IIPOXOJHBIX WJIM HETPOXOIHBIX
KaHajlax U TyHHeNsiX. Taxue kaHanel ycrpauBatroT oT LITII k 3maHusM Tak,
YTOOBI MUHUMAIIBHOE PACCTOSTHUE MEKAY CTEHAMH KaHala U 3[JaHUEM OBLIO HE
MeHee 5 M.
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Puc. 17. Cxembl BOIOIPOBOJHBIX BBOJIOB:

a — TYNHUKOBBIA MEPICHIUKY/ISPHBIN, O — IBa BBOJA B 3MaHHE OT OJHON MarMcTpau
ropozckoro Bogomnposoaa (I'.B); B — 1Ba BBoAa B 37aHKHE OT JIByX Maructpajiei ¢ IByms
BOJIOMEPHBIMU y3JIaMH; T — BOAONPOBOIHBIN Ha ABa 3[JaHUS; J — BOAONPOBOIHBIE B
LTII muxpopaiioHa; € — BOAONPOBOAHBIA Ha TIpPYyNIy MaJO3TaXHbIX 3IAHUN;
1 — BomoMmepHble Yy31bl; 2 — OOpaTHbIC KJamaHbl; 3 — 3allOpHAas apMarypa;
4 — mpucoeHEHNE BBOIa K HApy>KHOMY BOJOIIPOBOAY; 5 — BBOIBI; 6 — pa3aeuTeIbHAs
3aJIBHIKKA.
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2.3.3. YCTPOMCTBO BBO/IOB

BBoj — Tpy6ONpoOBOI, COSAUHSIONIMN HAPYKHYIO BOJAOIPOBOIHYIO CETh
C BOJIOMEPHBIM Y3JI0M, YCTAHOBJCHHBIM B 3[aHHM HIH B ICHTPAILHOM
TEIJIOBOM IMYHKTE. 3/IaHMs, MMEIOIEe BHYTPEHHHE TYNHKOBBIE CETH M MEHee
12 mokapHBIX KpPaHOB, MPHUCOCAMHSIIOT K HAPYKHBIM CETSIM OJHHUM BBOJIOM.
BHyTpeHHHE BOIONMPOBOIHBIE CETH B KWJIBIX 3JaHHUAX BBICOTOH Ooiee 16
3Ta)i(eﬁ, B 3JaHUAX, o6opy)1013aHH1)1x 30HHBIM BO)IOHpOBOI[OM, " B 3J1aHUAX, B
KOTOPBIX YCTaHOBJIEHO Ooyee 12 mOXKAapHBIX KPAHOB, MPHCOCTUHIIOT K
HapyXHbIM CETSIM HE MeEHee, 4yeM JByMs BBojamu. IIpu ycrpolictBe IOBYX U
0oJiee BBOJIOB WX MOJKIIOYAIOT K PA3IMYHBIM yJacTKaM HAPYKHON KOJBIEBOM
CETH BOJIOTIPOBO/IA.

Ha puc. 17 npuBeneHbl OCHOBHBIE CXeMbI YCTPOWCTBA BBOJIOB B 3/1aHMSI.
IIpu ycrpoiicTBe nByX M Ooyiee BBOJIOB M YCTAHOBKE B 3JIaHMH HACOCOB JUIS
MOBBIMICHUS JIaBIICHHS BO BHYTPEHHEW BOJOMPOBOJHON CETH BBOJBI, Kak
MpaBuilo, OOBEIAMHSIOT TMepeA Hacocamu. [IpH 3TOM Ha COCJUHUTEIBHOM
TpyOOIPOBOAE YCTAHABIMBAIOT 33JBUKKY JUIS BO3MOXKHOCTH OOECIeUeHUs
BOJIOM Ka)KIOro Hacoca OT Jr000ro BBojaa. BBoapl He 0OBEIUHSAIOT, €CIIA Ha
BBOJIC UMEIOTCSI CAMOCTOSITEIbHBIC HACOCHBIC YCTAHOBKH.

2.4. OCHOBHBIE ITOJIOKEHMSI IO OKCIIVIYATAIUN
2.4.1. OCHOBHBIE 3AJAYN

Hanexxnast pabora cucTeM BONOCHAOXKEHHS 3aBHCHUT OT KadecTBa
BBITIOJTHEHUSI MOHTQ)KHBIX Pa0OT M IPABUIIBHON SKCILTyaTall CUCTEM.

Ilepen mnpueMKoOH CHCTEMBI BOINOCHAOXEHHS €€ HCIIBITHIBAIOT Ha
naBieHue, paBHoe pabouemy mmoc 0,5 MIla (5 krc/cm®) B Teuenue 10 MuH.
CHmKeHue IaBJCHUS BO BpeMs UCIBITaHUS AOIMyckaeTcs He 6onee yem Ha 0,05
MIla (0,5 xrc/cm). HcmbiTaHHe CHCTEM MPOBOIUTCS 0€3 BOIOPa30OpHOIMA
apmarypsl. Cucrema XO3HCTBEHHO-TIPOTHUBOMOXAPHOTO  BOJOCHA0KEHUS
HCIBITBIBACTCS C BOJOPA300pHOI apMaTypoii.

[o pe3ynbTaram HCIIBITAHUN COCTABIISIOT aKT, KOTOPBII BMECTE C aKTOM
CKPBITBIX pPa0OT, aKTOM NPUEMKH ¥ HCIIOJHHUTENBHON JOKyMEeHTaluen
(paboune YepTekH CHCTEMBI, JTaHHBIE O PACUETHBIX PAcXolJax M JaBJICHHAX U
T.J.) IEPearoT IKCIUTYaTHPYIOLIeH OpraHu3aliH.

Jormyckaercst HCIIBITAHUE CUCTEMBI THEBMATHYECKHM JIaBieHueM. [Ipu
ITHEBMATHYECKOM HCIBITAaHUM BHYTPEHHEro BOJOIIPOBOJA CHAYama JuIs
OOHapyXeHHs Ha clIyX Ae(EeKTOB PEeMOHTAa B CHCTEME CO3JAIOT JaBJICHHE
0,15 MlIla. Ilocme ycTpaHeHHs Je(pEKTOB CHCTEMY  HCIBITHIBAIOT
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nHeBMatnyeckuM fapienuem 0,1 MIla, npu 5ToM pAaBiieHWE HE OJIKHO
cHkaTbes 0oiree uem Ha 0.01 MIa B Teuenue 5 MuH.

OCHOBHBIMH ~ 3aJjadaMU  JKCIUTyaTallid CHCTEM BOJOCHAOKCHHS
SIBJISTFOTCSI:

Ha0JgI0oqeHHe 32  cucreMamu  (TpyOompoBOaMH,  apMaTypoH,
HACOCHBIMH YCTaHOBKAMH M YCTpaHEHHE HEIOJNIAI0K, BBI3BIBAIOIINX MEpPeOOH B
o1a4e BOJIBI TOTPEOUTEIISIM;

KOHTPOJb 3a TOTpeOJieHWeM BOJBl M JaBIIEHHEM Ha BBOJAaX U B
CHUCTEeMaX, TO3BOJISIONINX BBISIBUTH, @ 3aTEM YCTPaHUTh TIOTEPH BO/IBI;

NpeaoTBpAallleHHe 3aMep3aHUsl BOIABI B TPYOONPOBOJAX CHCTEMBI H
o0pa3oBaHue KOH/ICHCATA;

3amuTa TPyOOIPOBOIOB OT KOPPO3UH U 3apaCTAHUS;

060pb0a ¢ IryMOM, BOHHUKAIOIINM TIPH paboTe CUCTEM.

IIpu npueMke cucTeMbl KaHAIM3ALKMK B 9KCILTYyaTalUIO €€ UCIIBITHIBAIOT,
HATIONHSISI BOJOW O YPOBHA TIOJNA IIEPBOTO 3TaXka, €CIH TPYOOIPOBOJIBI
NPOJIO’KEHBl B 3€MJIE WJIM IOANOJIBHOM KaHaje, U Ha BBICOTY J3Taxa IJis
TpyOOIPOBOJOB, HAXOAAIMINXCA B KOHCTPYKIIMAX MEKIYITAKHBIX MEPEKPBHITHHA
U B CaHUTAPHO-TEXHWYECKHX KaOmHax. [IpoBepsioT Takke MCIPaBHOCTD
TPyOOIPOBOJIOB, JCHCTBUE CAHMUTAPHO-TEXHUYECKUX MPUOOPOB M CMBIBHBIX
YCTPOMCTB MPOJIMBOM BOJIBI.

OCHOBHBIMH 33JIJa4aMHM JKCIITyaTalliy CUCTEM KaHaTu3alluu SBJISIOTCS:

NnpeaoTBpaLlieHNe 3aCOPEHUS U 3aMep3aHusl CETH;

yCTpaHeHUe TIOBPEKACHUI CeTH U 000PYI0BaHMUS;

npeaoTBpallieHne IPOHUKAHUS T'a30B U3 KaHAJIM3AlUY B TTIOMEILIEHUE.

2.4.2. BUbI IIOTEPH BO/Ibl. MEPBI COKPAILLIEHU A
HEINPOU3BOJUTEJIBHBIX PACXOJ0B 1 YTEYEK BO/IbI

Ilotepr BOABI CKIAOBIBAIOTCA U3 YVMeueK U HenpousBoOUmenbHbix
pacxooog. K yTeukaM OTHOCST TIOCTOSIHHBI TPOTOK BOJBI  Yepe3
BOJZIOpa30OpHyI0 apMaTypy. HempousBoguTenbHble pacxogsl — 3TO TO
KOJIMYECTBO BOJBI, KOTOPOE TpeOyeTcst CBEpX HOPMBI IS NPOLENyphl. OTH
pacxozapl 00yCIIOBIIEHBI TPAIUIMAME (TIOCTOSIHHBIA POTOK MPH MOJIH30BAHUH)
WIN TEXHUYECKUMH NpUYMHAMHU (yBEIMYEHHE pacxola IpH MOBBIIIEHHBIX
JaBJICHHAX TIepe]] apMaTypoil, MOTEPH BOJBI IPH PETYJIHPOBKE TEMIICPaTyphl U
pacxona BOIBI Yepe3 CMECHTEIBHYIO apMaTypy, CIIHUB OXJIaXICHHOW BOIbBI H3
CHCTEMBI TOpSYEro BONOCHAOXKEHHS Uil TOJNY4YeHHsS BOIBI HEOOXOIMMOMN
TeMIIepaTyphl U T.1.).

OCHOBHBIM YCIIOBUEM BBISABICHHS IIOTEph SBIAETCS IpaBHIIbHAS
opraHu3anysg  yd4era Boapl. Jlnmsgd  3TOro  HEOOXOAMMO  IPaBHIIEHO
OKCIITYaTUpOBAaTh BOJAOCUCTUYUKHU, NMEPUOANYCCKU HUX MPOBEPATDH. [loka3anus
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BOJIOCYETYMKOB OOBIYHO CHHMAIOTCS €XKEMECSYHO U CpPaBHUBAIOTCSA C
yCTaHOBJICHHBIMU HOpMaMu. Eciu akTHdIeckoe BogonoTpeOIeHe IpeBhIIIaeT
HOPMY, TO BBIIBISIIOT IIPUYMHY ITOTEPh BOJBI IyT€M KOHTPOJIBHOTO 3aMepa
PEeXUMa BOJONOTPEOICHHS: 3aMepSIIOT HOYHOW Pacxo/l, JaBJICHUE B CHCTEME JI0
1 TIOCIIE HACOCOB, TEMIIEPATYPY BOIbBI B HAaHOOJIEE yJATICHHBIX TOYKAX CHCTEMBI
rOpsAYero BOAOCHAOKEHHSI U Y BOJOHATPEBATELS.

PazHocTh MeXkmy OOMmMMM MEpepacxofoM W KOIWYECTBOM yTEUKH
XapaKTepu3yeT HePOU3BOAUTENbHBIE PACXOIBI.

B  3aBHcHMMOCTH OT  COOTHOIIEHHS  KOJIMYECTBA YTEYKH H
HETPOU3BOAUTENBHBIX PpAcXoJ0B HaMeyaloT MEpONpHUSATHS IO CHHXEHHIO
1OTePb BOABIL.

[Ipu OonpmMX yTeYKax HEOOXOJMMO B TIEPBYIO OdYepeAb MPOBOIUTH
TEKYIIMH PEMOHT apMaTyphl U CHCTEM, KOTOPBIH MOXKET OBITh B 3aBUCHMOCTH
OT KOJIMYecTBa Iiepepacxofa cienyromui, %: mo 10-mpodumakriuyecknit
gacTh4HbIA, or 10 mo 25-mpodumakthuueckuii oOmmii, Ooxee 25—
BHEOYEPETHOM.

YTeuka BOABI 4Yepe3 BOAOPa3OOpPHYIO apMaTypy BBIABISETCS HpPH €e
OCMOTpe ¥ JIMKBHAMPYETCA 3aMEHOM YIJIOTHUTEIBHBIX MPOKIAIOK HIN
CIIOMaHHBIX U M3HOIIEHHBIX AeTaneil apmarypsl. Hanbonee yacto Hapymaercs
TrepMETHYHOCTh TOIJIABKOBBIX KIIANIAHOB M CITyCKHOH apMaTypbl CMBIBHBIX
0a4ykoB. YTeuka uepe3 TOIUIABKOBBIM KIANaH MPOUCXOJHUT IO CIEIYIOLINM
NpUYMHAM: W3HOIIEHA pE3UHOBas IMPOKJIAJKa Ha TIOPIIHE IIOIUIaBKOBOTO
KJIallaHa; HErepMETHMYHOCTh IIOIUIaBKa, B pe3yJbTaTeé 4Yero OH uepes3
HEIUIOTHOCTHU 3allOJIHAeTCS. BOJOW, Macca €ro yBEIHMYMBAETCA, a MOAbEeMHas
CWJIa, 3aKpbIBalolIas KiamaH, yMEHbIIaeTcs. HempaBwibHas peryaupoBKa
KJIaraHa, KOT/la YpPOBEHb BOJBI TPH 3aKpPBHITHH KJIalaHa IMOAHUMAETCS BBIIIE
TIepesiBa M IIPOMCXOMUT TOCTOSIHHAS yTedKa depe3 MepenuB. B cBs3u ¢ TeM,
YTO YPOBEHb BOJIBI, IIPH KOTOPOM 3aKpBIBACTCS KJallaH 3aBUCHUT OT JAaBJICHUS B
CeTH, WHOTJa HAOIIONAIOTCS TIOBBIIICHHE YPOBHS BOABI B Oauke BBIIIE
TIepesiuBa U YTEUKH B HOYHOE BpeMsl, KOT/la JIaBJICHUE B CETU YBEJINYMBACTCS.
[TosTOMY ypoBEeHB BOABI B Oauke ClefyeT PeryJIHpoBaTh BEUYEPOM HIIH HOYBIO
MyTeM MepeIBIDKEHMs IOIUIaBKa IO BEPTHKAJBHOW 4YacTH phlyara: IpH
ONyCKaHWM TMIOIIaBKa YPOBEHb B 0Oayke TMOHIDKAETCS W HA00OpOT.
PerynupoBath ypoBeHb BOIBI H3rHMOaHWEM pblYara HE PEKOMEHIYeTCs.
[TprunHOM yTeuKHn MOXKET OBITh U CITyCKHAs apMarypa 0aykoB.

Mecrto  yTedyek Ha  TpyOOmpoBOJax  BBIABIAIOT ~ OCMOTPOM,
THIPABINIECKIM MM ITHEBMATHIECKUM CIIOCOOOM.

Jns  BBIABIEHWS MecTa YTEUKHM THAPABIMYECKHM CIIOcOOOM B
TpyOONpoOBOJaX, JEKALIUX HIKE BOZOMEPHOTO y31a (MarucTpaiy Ipu HIOKHEH
Pa3BOIKE BOABI), 3aKPBIBAIOT 3a/BI)KKY Ha BBOJIC M BEHTHJIM Ha CTOSKAX H
OTKPBHIBAIOT KOHTPOJBHO-CITyCKHOW KpaH, H3/UIIEK BOIBI CIYCKalOT |



46
HaONIOMA0T 3a YpPOBHEM BOIbI B marpyOke. BrIcTpoe MOHMKEHHE BOJIBI
CBHJICTENIBCTBYET 00 yTE€UKE HAa OTKITIOYCHHBIX MaruCTPaIsX.

YTeuky Ha CTOSKaxX M JpYyTHUX TPyOONpOBOAAX, pPacIONOKEHHBIX BBIIIE
BOJOMEPHOTO  y37a, BBIABIAIOT IyTEM NPUCOCIUHEHHS K MaTpyoKy
KOHTPOJIHO-CITYCKHOTO KpaHa PE3MHOBOTO IIIAHTA CO CTEKISTHHOW TPYOKOM,
KOTOPYIO TOJHMMAIOT BBIIIE YPOBHS HCIBITYEMOTo TpyOompoBona. Ilpu
3aKpBITOIl BOJOPa3OOpHON apMaType M 3aJBMKKE Ha BBOJE HAOMIOAAIOT 3a
ypOBHEM BoJibI B TpyOKe. [IoHMKEHNE YPOBHS CBUIETENLCTBYET 00 yTEUKe.

[lpn mHEBMaTW4eckoM cHocobe B TPYOONPOBOJ MOAAETCS CXKATBIN
BO3JyX OT OalIoHa WIM KOMIIpeccopa. MecTo yTeukd OoOHapy)KHUBaeTcs II0
BBIXOJy ITy3BIPHKOB BOJIBI C BO3TyXOM.

Bonpiime Henmpou3BOAWTENBHBIE PAcXOAbl BOJBI TPEOYIOT CHMKEHHMS
M30BITOYHOTO JIaBJICHHUST M obecredeHust pacueTHoil Temmepatypsl (50 °C) y
Bcex moTtpeburenelf. I30BITOYHOE MHaBIEHHE B CHCTEME yMEHBIIAIOT
YCTAaHOBKOW  pEryJsTOpOB  IaBICHWS HAa  BBOAE WJIM  ITO3TaKHBIX
crabmimmzatopoB. J¢dexkTuBHa ycTaHOBKa nauadparM Ha TOABOJAX K
BOZI0pa300pHOIL apmarype.

2.4.3. MEPOITPUATHUSA 11O BOPBBE C ITYMOM

IIlym oTpumnatrensHO AEHCTBYET Ha 3/I0POBbE U SBISETCS NPUYMHOU
TaKux 3a00JIeBaHMI, KaK THIIEPTOHUS, HEPBHBIE PACCTPOICTBA, EPEYTOMIICHHUS
U HEKOTOpBIE JIpyrHe, MO3TOMY CAaHUTAPHBIE HOPMBI OFPAaHUUYUBAIOT YPOBEHb
IIyMa B pa3lMYHBIX ITOMEUIEHUSX, JKWIbBIX W OONIECTBEHHBIX 3MAHUSX [0
25-40 nba (neunoen).

YBenmuueHne MalliiH U MEXaHH3MOB, HCIIOJIB3YEMbIX B IIPOU3BOJICTBE U
ObITy, Kak IpaBWIO, NMPUBOAWT K YBEIUUCHHIO ypoBHsA myma. OmHUM U3
HCTOYHHMKOB IyMa B 3[aHUM SBJSIETCSI HMH)KEHEPHOE OOOpyZOBaHHE, U B
JaCTHOCTH CHCTEMA BOJIOCHAOKEHHS.

[lpn gBwxeHuH BoOAbl TO TpydaM B  apMmarype BO3HHKAIOT
BUXpeoOpa3oBaHMs, TypOYJIEHTHOCTb, KaBUTALHUS, COINPOBOKIAIOIIUECS
LIIYMOM3IyYeHHEM Ha CpeJHUX M BBICOKHMX YacToTax. Bpamiaromuecs dacTu
HaCOCHBIX ~arperatroB, KoyeOaHHs TIOABWM)KHBIX DJIEMEHTOB (KJIAIIaHOB,
MPOKJIQJOK W T.J.), BO3HHMKAIOIIME NPU OOTEKaHHMH HX IOTOKOM, CO3JAr0T
CHJIBHBIA IIMPOKOIOJIOCHBIA IIyM ¢ IpeoOsiafiaHueM KojeOaHWi Ha HHU3KOH
4acToTe.

Haubonee omacHbIM SBIISIETCS TIOCTOSIHHBIN IIYM HACOCHBIX arperaros,
KOTOPBIN JjaXke TP MaJbIX YPOBHSIX HEOIAaronpHsITHO JEHCTBYET Ha YEIOBEKa.
JlebanaHc Bpamaromuxcst AeTale, IIyM B ITOJIIUITHUKAX, KaBUTAIHs CO3JAai0T
ypoBenb mryma 60-90 nba.
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[Iym Bomopaz0opHON apMaTypsl HENPOJIODKUTENEH (TOJIBKO BO BpeMs
MOJIb30BaHMsI) M IIPU UcIpaBHON apmarype cocrtaBisier 30-50 nba. On pesko
yBenuuuBaercss 10 70-80 nba mpu IUI0XOM KpeIUIeHHWH KilanaHa, H3HOCE
MIPOKJIAAKK, KOTOpble HA4YMHAIOT BHOPHPOBaTh. YPOBEHb IIyMa TaKXke
Bo3zpactaeT Ha 5-10 nba mpm Oompmmx [aBIEeHWSX TMepen apMaTypoi.
Perynupytommas apmarypa nW3IydaeT IIyM B OCHOBHOM IIPHU MajlOM OTKPBITHH,
KOTJIa B IPOCCEJINPYIOLIEM CEUCHUH BO3HUKACT KaBUTALIHS.

Iymbl, 0Opa3yromuecs Npy IBHKEHHU BOJBI 110 TPYOaM, MOSBISIFOTCS
npu CKOpocTsiX 3—4 M/c, T.e. 3HAUUTENBHO OOJBLIMX, YeM MPHHUMAEMbIe B
cucreMax BopocHaOxeHus. Illym oT HacocoB, apMaTypel mo  TpyOam,
(dyHnaMeHTaM, KpEIUICHUSIM TepelaeTcsi CTPOUTENBHBIM KOHCTPYKLHUSM U
pacnpocTpaHseTcs Mo BCeMY 3[aHHUIO.

st yMeHBIICHHS IIIyMa CHCTEM BOAOCHAOXKEHHUSI MOXKHO MCIOJIb30BaTh
AKTHBHBIC W TIACCHBHBIE METOJIBI.

AKTHBHBbIE MeTO/Ibl JINKBUINPYIOT BO3MOKHOCTh 00pa30BaHMs [IyMa B
CaMOM HCTOYHHMKE IyTeM MPUMEHEHHS MaJOIIyMHOIO OO0OpyIOBaHMUA,
obecrieueHns pabOTHI CUCTEMBI M 00OPYIOBaHHA B PEKIMAX ¢ MHHUMAIbHBIM
IIyMooOpa30BaHNEM; YCTPAHEHUS IPUYMH ITyMOOOpa30BaHUs B 000PYIOBaHIH
(3aKkperuieHHe KJIAllaHOB, IOJKJIAJOK B apMmarype, OalaHCHPOBKAa HAacOCOB,
JBUTaTeNne u T.1.).

IMaccuBHbIE MeTOABI OTPAaHUYMBAIOT PACIPOCTPAHEHHE LIyMa ITyTEM
3BYKOM3OJSIIMM M BHOPOM3OJISIIMK TPyOOIPOBOAOB, HACOCHBIX arperaToB
apMarypsl, yCTpaHEeHUsI yTel mepeaadn 3ByKa M BUOpaluii oT 000pyRoBaHus
K CTpPOMTENBHBIM  KOHCTPYKUMSM  (3BYKOBHOPOM3OIALMS — (hYHIAaMEHTOB
HaCOCHBIX  arperaTtoB, TPYOOIPOBOJOB);  YNYYIICHHS  3BYKOHM3OJIILIMA
OTPXIAIOMINX KOHCTPYKIMH; pasMelIeHHss 000pyIOBaHUS C MHHHMAaTbHBIM
YPOBHEM IIIyMa B JKWIbIX IOMEIICHMAX (OTIAEIBHO CTOSIINE HACOCHBIE
YCTaHOBKH).

MakcuManbHOE yYMEHBIICHHE IyMa MOXET OBITh JIOCTHUTHYTO
KOMIIJIGKCHBIM ~ HCIIOJIb30BAaHMEM  aKTHBHBIX W  IACCUBHBIX  METOJOB.
VYcrpoiictBa 11 60pHOBI ¢ IIIyMOM MOKa3aHbl Ha puc. 18. HacocHsle arperarsr
(puc. 18, r) ycTaHABIMBAIOT HA MAaCCUBHBIE (PYHIAMEHTBI, KOTOPBIE OMHPAIOTCS
Ha TOJ dYepe3 NpYXHHHbIE aMopTu3aTopbl. /st addekTuBHON H30IIMN
amopru3aropsl (puc. 18, a) cocTosAT W3 TNpYXWH, KOTOpblE Yepe3 HIaii0y
ONMparoTcss Ha NepPOpUpOBaHHBIE pPE3WHOBBIE NPOKIaaku. IIpumeHeHne
MeCYaHOW MPOKIAAKA MeXny (yHIaMEeHTOM Hacoca M CTPOHMTEIBHBIMA
KOHCTPYKIMSIMH TarKKe CIIOCOOCTBYEeT CHIKEHHIO YpOBHsA Imyma. Jlis
YMEHBIICHNS] BHOpaIWii, IepefaBacéMbIX OT HACOCHOTO arperata K TpyOam,
HCIONB3YIOT THMOKHE BCTaBKH (puc. 1§, 0) W3 apMHpPOBAaHHOTO PE3UHOBOTO
IIJTAHTa AJIHHON 1 M, 3aKpeIuIieMoro Ha maTpyokax XoMyTaMH.

Konebanusa TpyOompoBoga Ha pe30HAHCHOH dacToTe (WM OJM3KOH K
Heil), BBI3BIBAIOIINE CWIBHBIA IIyM, MOTYT OBITh CHW)KEHBI MPUMEHEHHEM
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MacCHUBHOTO Tpy3a 18, )KeCTKO 3aKperuIeHHOTO Ha TpyOe, KOTOpBIi M3MEHseT
PE30HAHCHYIO YacTOTy TPyOOnpoBo/a.

Kpemienne T1pyOd K CTPOMTENBHBIM KOHCTPYKIMSAM HEOOXOAMMO
OCYIIECTBIISITh Yepe3 H30JIMPOBaHHBIE IMPOKIAAKK U3 nepeBa (puc 18, B),
pe3uHBL; TIpH IepecedeHun cTeHsl (puc. 18, r), mepekpsitus (puc.,18,3) 3a3o0p
CJIElyeT 3aloJHATh IMPOKJIAJAKAMHU W3 BOIIOKA, MHHEPAJIbHOW BaThl M T. .
Kpennenne TtpyOompoBoma x creHe (puc. 18, k) jKemaTelbHO HPOU3BOIUTH
yepe3 3BYKOM3OJIHUpYIOIIME BCTaBKU. Mexay TpyOoil ©  KperuieHHeM
YCTaHAaBJIMBAIOT MPOKIIA/IKY U3 JINCTOBOM PE3UHBI.

=D =

Puc.18. YcrpoiictBa o 60prde ¢ nrymom.

1 — mephopupoBaHHasl pe3UHOBasI MPOKIAAKA; 2 — MPYKUHA; 3 — QyHZaMEHT Hacoca;
4 — narpy0ok; 5 — XoMyT; 6 — PEe3MHOBBIH apMHUPOBAHHBIN NUIAHT; 7 — NEPEeBSHHBINA
Oammak; 8 — pe3rHOBBbIC NpPU3MaTHYECKHE MPOKIaaku; 9 — kpoHmTeiin; 10 — rudkas
BCTaBKa; 11 — mpokmanka W3 BOMJIOKA, MHHEPaIbHOW BaThl, 12 — pe3uHOBas miaiiba;
13 — 3BYKONOIVIOIIAIOIIUHA MaTepua; 14 — 3BYKONOIJIOIIAIOIIAS BCTAaBKa;
15 — xperutenne; 16 — npoxnazaka; 17, 18 — rpys.
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BomnopazbopHyto apMaTypy U30JUPYIOT OT CTeHHI (puc 18, €) pe3uHoBOI
maifboi, W TPOCTPAHCTBO MEXAy TpyOOi ©  CTEHOH  3amOJHSIOT
3BYKOH3O0JIMPYIOIINM MaTepHaIoM (TIEHOIUIaCTOM, OTIMIIKaMH, TOp(oM | T.1.).

O¢¢extnBHO cHIKaer myMm (Ha 8—10 nba) MoHTakHas BcTaBKa
(puc. 18, m), pasMermaemass MeXIy apMaTypol H BOIOIPOBOJHOM CETHIO.
Pe3uHoBast MaH)KeTa HE MO3BOJISIET PACHPOCTPAHATHCS LIyMY, BO3HUKAIOLIEMY
pu paboTe apMaTypsl.

Bomnpocsl 1J1s1 caMONpoBepKH

—_—

OT 4ero 3aBHCHUT CPOK CITyKObl HH)KEHEPHBIX CHCTEM?

2. B cB3M ¢ ueM OCYIIECTBISETCS PEKOHCTPYKIMS WHXKEHEPHBIX
CHCTEM 31aHus?

3. Kro BXoaur B TpYyNIy CIHEIHATHCTOB, OCYIIECTBIISIONIINX
MpEeIIPOCKTHOE 00cIeoBaHue?

4. Kem  paspabareiBacTCs  TEXHHYECKas  JOKYMCHTAIlWs IO
PEKOHCTPYKITUH WH)KEHEPHBIX CHCTEM?

5. Kaxkue npoekTHBIC penieHns HEe JOMYCKAIOTCS MPU PEKOHCTPYKIUU
CHCTEM BOJOCHAOKEHUS JKUJIBIX 3HaHUIH?

6. I'me mpoxiagpiBalOT MUKPOpPAaHOHHBIEC CETH I YMEHBIICHUS 3aTpaT
Ha PEMOHT U 00CITy)KUBaHue?

7. Kak Ha3pIBaeTCs peryIupyroIIas eMKOCTb, BXOJIAIIAS B COCTaB CXEM
BOJOCHAOKEHHUS 3TaHUIi?

8. Kakue 3amaun SBISIOTCS OCHOBHBIMH TIPH DKCIUTyaTaI[Md CHCTEM

KaHaJIWU3aluy 30aHui?
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I''TABA 3. KOHTPOJIBHOE 3A/IAHUE

3.1. OBIIME YKA3AHUA

B 00beM KOHTPOJIBHOW PabOTHI BXOAAT: MUCEMEHHBIE OTBETHI Ha YETHIPE
KOHTPOJBHBIX BOMpoca (IO IBa W3 KaXIOW TNaBel) UM ABa pedeparta; Ha
OCTaJIbHBIE BOIPOCH! IaTh OTBETHI ycTHO. HoMepa BOpOCOB IpHHUMAIOTCS 110
nocienHed mudpe mudpa crymerra (cM. tad. 3). Temsl pedepaToB MOHKHBI
COIEpPKaTh CBEIEHHs II0 PEKOHCTPYKLIUHM BHYTPEHHHUX U HAPYKHBIX CUCTEM
BOJIOCHA0XKEHHMSI M BOJOOTBENICHUS C TIPUMEPaMH JOCTH)KEHHH OTEYEeCTBEHHOMN
n 3apyOexHOil mpakTHKH. Tembl pedepaToB  COINIaCOBBIBAIOTCA c
MIpenoaBaTeseM.

3.2. 3AIAHUME HA KOHTPOJIBHYIO PABOTY
KonTpoabsHbie Bonpocs! k riaase 1

1. B kakmx cioy4asx BO3HHMKHET HEOOXOANMOCTb B PEKOHCTPYKIMH
WH)KEHEPHBIX CETel U COOPYKEHHI?

2. Kakue moBpexaeHus KIaCCH(PUIUPYIOT COCTOSIHUE CETEH?

3. Kakue 0o6CcTOSATENRCTBA IPUBOAAT K IPEXKIEBPEMEHHOMY BBIXOLY U3 CTPOS
BOJIOTIPOBOHBIX M BOJAOOTBOAALINX TPYOOIIPOBOJOB U HEOOXOANMOCTH UX
BOCCTAHOBJICHHS U 3aMEHBI?

4. K d4emMy TIpHBOAMT  CTapeHHE  NOA3EMHBIX  TPYOOIPOBOIHBIX
KOMMYHUKaIUN?

5. Kakumm KpuTepusMH PYKOBOJCTBYIOTCS TIPH BBIOOpE OecTpaHIICHHOM
TEXHOJIOTUH BOCCTaHOBJIEHUS TPyOOIpoBOI0B?

6. YTo MOHMMAIOT MOA OECTpaHIIECHHBIMU TEXHOJIOTUSIMH BOCCTAHOBICHHS U
MIPOKJIAIKH TPYOOIIpOBOIOB?

7. Kakue Tunbel BHYTPEHHUX 3alUTHBIX IHOKPBITHMH pacnpocTpaHEHbl MpU
CaHaIMU TPYOOIIPOBOIHBIX U BOJOOTBOMASIIMX CETEH?

8. JlocTOMHCTBO MeTolla BOCCTaHOBIICHHUSI TPYOOIPOBOJA IyTEM HAHECEHWUS
HaOPBI3TOBBIX MOKPBITHH.

9. VYcnoBue mnpuUMeHEHMs U TpeUMyINecTBA MeEToJa HAHECEHUs Ha
TTOBEPXHOCTh TIOBPEXKJICHHBIX TPYO CIUIOIIHBIX MOKPBITHH B BHIE TMOKUX
TIOJIMMEPHBIX PYKaBOB MIIH TPYO M3 Pa3IMIHBIX MaTepHaIoB?

10. Kakme TeXHOJOTHH MO3BOJISIOT BOCCTAHABIMBATH CETH 0€3 yMEHBIICHUS
cedeHus TpyodonposBoga?

11. TpyOGompoBOmEl KaKMX CHCTEM BOCCTAaHABIMBAIOT IIyTeM HAHECCHHS
rHOKOTO 3alINTHOTO JINCTOBOTO MaTepHaja C 3y0uaTod CKperuisionen
CTPYKTYpoii? B uem 3akimtogaercst 3ToT MeTon?



12.

13.

14.

15.

16.
17.

18.
19.

20.

21.

22.

23.

24.

25.

N —

51
Kaknmu  00cTOsITENHCTBAMM — BBI3BIBAIOTCS  OJMHOYHBIE  (TOYEUHBIE)
CKBO3HBIE TPEUIMHBI? BUIBI 3aITUTHBIX TTOKPBITHH.
Kakoit OecTpaHmeiiHbIII MeTON 3aMEHBI TPYOOHPOBOIBI TPUMCHIIOT B
Cllydae HEBO3MOXKHOCTH peabMIINTaIK TPyOOIIPOBOAOB IyTEM HaHECEHUS
BHYTpEeHHHX MOKpbITHiA? Ero mpenmymectsa?
Kakne BHIBI KOHTPONS MPOU3BOMAT W IIETBIO JUATHOCTHKH COCTOSHHUS
TpyO6o1poBo10B? CyIIHOCTH TEIEKOHTPOIIS.
Kakne TEXHUYECKHE BO3MOXKHOCTH HUMEIOT COBpPEMEHHbBIE
POOOTOTEXHUYECKUE KOMILIEKCHI, OCHAIIIEHHBIE TEJIeyCTaHOBKaMH?
Kakrie MeTOobI MPOYMCTKY UCIIOJIB3YIOT MEPE]] CaHaIiel TpyOOonpoBOIOB?
Kakie TPHYMHBl BIMSAIOT Ha HapylleHHEe HOPMAaJIBHOTO  YpPOBHS
BOJI000CCIICYCHUS TTIOTpeOUTEICH?
Uro paccMaTpuBaeTCst MO Ha/IS)KHOCTBIO y4acTKa BOJIOIIPOBOAHON ceTH?
[lepeuncnure  OCHOBHBIE  TOKa3zaTedW  HAAeKHOCTH  YYacTKOB
TpyOOTIPOBOIOB.
Ha ocHOBaHMM KaKHMX OIIEHOK MPUHHUMAIOTCS PEIICHHS O HEOOXOANMOCTH
BOCCTAHOBIICHHS (CaHAIWN) MM OOHOBICHHA (IIEPEKIanKHi) KOHKPETHOTO
yuacTka Tpy6omnpoBona? Kakue KpuTepun OIEHHMBAIOTCS IyTEM 3alpOCOB
0 KOMIIbIOTEepHO# 6a3e maHHbIX (B/1)?
[epeuncnure OCHOBHBIE KOCBEHHbIE (DAaKTOPBI, BIMSIOIIME HA YPOBEHb
HaJIe)KHOCTH TPYOOIPOBOJIOB BOJOCHAOKEHUSI.
Uro paccMaTpuBaeTcs IO/ HAJEKHOCTBIO YYacTKa BOZOOTBOISIIETO
TpyOomnpoBoa?
Kakne kocBeHHbIE (akTOpbl BIMAIOT Ha PHUCK BO3HMKHOBEHHS OTKa3a
BOJIOOTBOJSAIINX CETEH?
Kakne MEpOTIPUATHSA TIO3BOJISTIOT TIOBBICUTH HaJIe)KHOCTD
(YHKIIMOHHPOBAHHUS BOJAOOTBOASAIINX CeTei?
B uem 3akimodaeTcsi COBpEMEHHBI HOAXOA K pa3paboTKe cTpaTerud
BOCCTAHOBJICHHUS TOPOICKUX BOJOIPOBOIHBIX CETEH?

KounTtpoJsbHbIe BONpoCHI K ri1ase 2

IIpuunHbl NpoBeACHNS PEKOHCTPYKIIUU HHXKEHEPHBIX CUCTEM 3aHUU?

Ha ocHoBaHuM 4ero mpuHUMAaeTcs pPEIIEHHE O MOJIHOM WM YacTUYHOU
3aMeHe UHXEHEPHOU cUCTEeMBbI 31aHus?

KakoB TOpSIIMOK TEXHUYECKOTO OOCIENOBaHUS PEKOHCTPYHPYEeMOU
CHCTEMEI?

Chopmymupyiite kputepuii 3GEKTHBHOCTH 3aTpaT HA PEKOHCTPYKIIHIO
HWH)XEHEPHBIX CHCTeM?

Ha ocHOBe Kakmx [OaHHBIX NPUHUMAIOTCS IPOEKTHBIE pPEMmIeHUS II0
PEKOHCTPYKITUH CHCTEM BOJIOCHAOKEHHS 1 KaHAJM3AINA 3aHUs?
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6. Kakune npoekTHble pelIeHHs JOMyCKAIOTCS MPH PEKOHCTPYKLIUH CHUCTEM
BOJIOCHA0)KEHHS M KaHATM3aIWH XKHUJIBIX TOMOB?

7. Kakme (hakTopel BIMAIOT HA BBHIOOpP TOH WM WHOH CHCTEMBI
BomocHaOxeHus  3manmsa?  Korma — mpuMmensercss  cucreMa  C
TTOBBICUTEIHHBIME HacocaMu 0e3 BOIOHAIOpHOTo Oaka?

8. B kakmx cioydasx TpPUMEHSETCS CHCTEMa BOJOCHAOXECHUS C
BOJIOHATIOPHBIM 0aKoM 0e3 HACOCHOHM YCTaHOBKHU?

9. Uro npezacrasisieT co00i 30HUPOBaHHAs CUCTeMa BOIOCHa0keHus? Kakos
NPUHIUI Pa0OTHI CXEMBI C MOCIIEA0BATENBHOM Mmojauei BobI?

10. Kak ycrpamBaercsi cucTeMa 30HHOTO BOAOCHAOXEHUs C MapauieIbHOU
nofavyen BoJbI?

11. BBoas! B 3nanue. [IpaBnia moakitoueHus K Hapy>KHBIM BOJIONPOBOIAHBIM
ceTsim?

12. Kak HCIIBITHIBAIOT TIEpe]] TPUEMKON BHYTPEHHHE CHCTEMBI BOIOCHAOKEHNUS
W KaHaJIu3amun?

13. KaxoBbI OCHOBHBIE 331a4H SKCILTyaTaIllH CUCTEM BOJIOCHAOKEHHS?

14. Buasl moteps Boabl. KakoBBI MEPOTIPUATHSI IO UX YCTPAHEHUIO?

15. CriocoOBbI BEISIBIIEHHS MECT YTEUEK BOJBI?

16. Tloyemy WHXXCHEPHOE O0OPYIOBAHHE MOYKET OBITH MCTOYHHKOM IIIyMa B
3naHnn? Ha3oBuTe NPUUMHEL.

17. Mepompusitust o 6opsde ¢ mymoM. Kakue ycrpoiicTBa U MeEpOIpUATHS

MIPUMEHSIOTCS?
Bapl/laHTl:-l KOHTPOJIbLHBIX BOIIPOCOB
Tab6muma 3.
Homep Tocnennss mudpa mmdppa
KOHTPOJIbHBIX
BOIIPOCOB 1 2 3 4 5 6 7 8
Inasa 1 1 6 12 4 3 7 8 5
! 18 | 24 | 22 | 20 17 | 23 19 | 21 25 13
nasa 2 5 1 6 2 4 3 7 1 8 6
9 10 11 17 7 8 13 14 16 12
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HNPUJIOKEHHUE

CJIOBAPb TEPMUHOB

HapexHocTb— CBOICTBO 00BEKTa BBINONHATH 3a/JaHHbIE (YHKIUH B
3aJJaHHOM 00BEME IIPH OIPEAEIECHHBIX YCIOBUAX (DYHKIIMOHUPOBAHUSL.

IIpumeuanue.

1. IlpuMeHUTENHHO K TOPOACKHM BOJOIPOBOIHBIM CETSAIM B YHCIE
3aMaHHbIX ~ (QYHKIMHA ~ paccMaTpuBaeTcss — OecrepeOoiiHOoe — CHaOXKeHHE
noTpeduTesnei BomOW TpeOyeMOro KOJIMYECTBA M KadyecTBa IOJ TPeOyeMbIM
HallopoM, a TaK K€ HEAOINYIIEHWEe CHUTyallud, ONacHBIX Uil JIOAed u
OKpYXKaromien cpessl.

2. HapmexHocTh SBIISETCA KOMIUIEKCHBIM CBOHCTBOM, KOTOpOE B
3aBUCHMOCTH OT HAa3HAueHHs OOBEKTa M YCIOBHM O3KCIUTyaTallkd MOJXKET
BKJTIIOYaTh PSAJ CBOWCTB, OCHOBHBIMH M3 KOTODPBIX SBISIOTCSA: 0€30TKA3HOCTB,
JIONTOBEYHOCTb, PEMOHTOIIPUTOTHOCTb, COXPaHAEMOCTb,
YCTOMYHNBOCIIOCOOHOCTD, JKUBYUYECTh U 0€301MacHOCTb.

3. B kauecTBe 0oOBeKTa B MAHHOW KHHTE PacCMaTPUBACTCS YYaCTOK
TpyOOIIpoBOAa  TOPOACKOMA BOJOIIPOBOJAHOM I BOZOOTBOJSLIEH
(xaHATM3aIIMOHHOIT) CeTH.

Be3zoTka3HocTh — CBOICTBO 00BbEKTa HENPEPHIBHO  COXPAHATH
paboTOCIOCOOHOCT, B TEYEHHE HEKOTOPOTO BPEMEHH WIH HEKOTOPOM
HapabOTKH.

JloNroBeYHOCTh — CBOWCTBO OOBEKTa COXPAHATH PabOTOCIIOCOOHOCTH
IO HACTYIUICHHS NPEOEIBHOrO COCTOSHUS IIPH YCTAHOBICHHOW CHCTEMe
TEXHUYECKOT0 00CITy)KHBaHU U PEMOHTOB.

PeMOHTONPUIrOAHOCTL —  CBOWCTBO O0OBEKTa, 3aKIIOYAIOIIeecs B
NPUCTIOCOOTIEHHOCTH K  MPEAYNPEXKACHHI0 W OOHAPYXEHUIO IPUYHH
BO3HHUKHOBEHHSI €TI0 OTKa30B, NOBPEKACHUI M YCTPaHEHHIO WX IOCIEICTBHH
IyTeM [IPOBEACHHS PEMOHTOB U TEXHUYECKOTO OOCITY)KUBAHUSL.

CoxpaHsieMOCTb — CBOICTBO 00BEKTa HENPEPHIBHO COXPAHATH
UCIIpaBHOE M pabOTOCHOCOOHOE COCTOSHHE B TEUEHHE M IOCIE XpaHEHHS, a
TaK)ke TPAHCIIOPTHPOBAHHSI.

HcnpaBHoe cocTosiHMe, WCMPABHOCTH — COCTOSIHUE OOBEKTa, IpH
KOTOPOM OH COOTBETCTBYET BCEM TPeOOBAaHMSIM, YCTaHOBIEHHBIM HOPMaTHBHO-
TEXHUYECKON JTOKYMEHTAIHEH.

HeuncnpaBHoe cocTosiHMe — COCTOSHHE O0OBEKTa, MPU KOTOPOM OH HE
COOTBETCTBYET XOTs OBl OMHOMY U3 TPeOOBaHMUIl, yCTAHOBJICHHBIX HOPMATHUBHO-
TEXHUYECKOW JOKYMEHTaLUEH.

PaGoTocnoco0HOe cocTOsiHME — COCTOSHHE 00BEKTa, MPH KOTOPOM OH
CIIOCOOCH BBINONHATh BCE WM YacThb 3aJaHHBIX (DYHKIMH B IIOJHOM WU
YaCTUYHOM OOBEMeE.
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IMonHocThI0O pa0oTOCOCOOHOE COCTOSIHME — Pa0OTOCIIOCOOHOE
COCTOsIHHE OOBEKTa, MPH KOTOPOM OH CHOCOOCH BBINOJHATH BCE 3aJaHHBIC
(yHKIHU B TIOTHOM 00BEME.

YactuuHo padoTocmocodHOe cocTossHHEe — paboTocmocoOHOe
COCTOSIHHE O0BEKTa, MPU KOTOPOM OH CIIOCOOCH BBIIOJIHATH YacTh 3aJaHHBIX
(yHKIHH B TIOJTHOM WJIM YaCTUYHOM OOBEME WIIM BCE 3alaHHBIE (PYHKITHH, HO
TP 3TOM XOTs OBl OIHY U3 HUX B YaCTHYHOM OO0BEME.

HepaboTocnoco0Hoe cOCTOsIHMEe — COCTOSHHE OOBEKTa, MIPU KOTOPOM
OH He CIIOCOOEH BBITIOJHATH BCE 3aJaHHbIE (DYHKIIUH.

IlpenenbHoe cocTosiHMEe — COCTOSHUE OOBEKTa, MPU KOTOPOM €ro
JajbHEHNIIas SKCIUTyaTalnus J0JDKHA OBITh IpEeKpalleHa n3-3a HeyCTPaHHMOTO
HapyuieHus: TpeOoBaHM Oe30MTaCHOCTH, WM HEYCTPaHHMMOTO OTKJIOHCHHUS
3aJaHHBIX IApaMETPOB OT YCTAHOBJICHHBIX IPEJCNIOB, HJIM HEYyCTPAaHUMOTO
CHWXEeHUS 3((OEKTUBHOCTH  OKCIUTyaTallid  HIDKE  JOIyCTHMOHM, WA
HEOOXOIMMOCTH MPOBEACHHS CPEAHETO HII KAITUTAIBbHOTO PEMOHTA.

IMoBpe:knenne —  coObITHE, 3aKJIIOYAIOIEecss B  HapYIICHUH
HCIIPAaBHOCTH OOBEKTa WM €ro COCTAaBHBIX YacTed BCIICICTBUE BIIHMSHHS
BHEIIHUX BO3JCHCTBUIl, TPEBBIUAIONIMX YPOBHH, YCTAHOBJICHHBIE B
HOPMAaTHBHO-TEXHUUECKOM JOKYMEHTAIlUK Ha OOBEKTe.

OTka3 — coOBITHE, 3aK/IIOYAOINEeCs B HAPYIICHHH PabOTOCTIOCOOHOCTH
o0ObeKTa.

IIpumeuanue.

[IpumeHnTensHO K ydyacTKy TpyOOIpoBO#a BOJONPOBOIHOM WM
BOJOOTBOJAIIEH  ceTH  coObITHE,  3aKiIIOYalolieecs B HapylICHHH
paboTOCTIOCOOHOCTH y4acTKa, Uil BOCCTAHOBICHHS KOTOPOH HE0O0XOAnuM
PEeMOHT (C PACKONIKOHl KOTJIOBaHA) M OTKIKOYECHHE ydacTKa TpyOompoBoja
Ha3bIBACTCS OTKA30M.

BoccranaBiuBaemMblii  00beKT — 00BEKT, pabOTOCIOCOOHOCTH
KOTOPOTO B CiIydyae BO3HHUKHOBEHHS OTKa3a IOJJIEKHUT BOCCTAHOBIICHHIO B
paccMaTpuBaeMOM CUTYaLUH.

HeBoccranaBimBaeMblii 00beKT — O00BEKT, pabOTOCIOCOOHOCTH
KOTOpPOTO B Ciydyae BO3HHKHOBEHHSI OTKa3a HE IMOJUIC)KUT BOCCTAHOBJICHHIO B
paccMaTpuBaeMoi CUTYaIUH.

EnnunyHblii moka3zaTejb Hage:KHOCTH — II0Ka3aTellb HaJeKHOCTH,
OTHOCSIIIIUICS K OTHOMY M3 CBOWCTB, COCTaBIISIIOIINX HaJIeKHOCTH OOBEKTA.

KomnuiekcHblii moKa3aTeb — MOKa3aTeNb HAJCKHOCTH, OTHOCSIIUNACS
K HECKOJIEKUM CBOMCTBaM, COCTABJISIOIINM HaIeKHOCTh OOBEKTA.

Hapa6oTka — mpoJoKUTEFHOCTD HITH 00BeM pabOTHl 0OBEKTA.

TexHnueckuii pecypc — HapabOTKa 00BEKTa OT Hayaja SKCIUTyaTaluH
WIM ee BO30OHOBJICHHS IIOCIE CPEIHEro WM KalHUTaJbHOTO PEMOHTA [0
HACTYIUICHHS IIPEIETbHOTO COCTOSHHS.
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Cpok ciayxk0bl — KaJleHZapHas NPOAOJDKUTENILHOCTh 3KCILUTyaTaluu
00beKTa OT ee Havyaja WM BO30OHOBIECHUS 1TOCTIE CPEAHETO WM KalUTAIEHOTO
PEMOHTA 10 HACTYIUICHHUS MIPEJEIHHOTO COCTOSHUSI.

ABapusi — coObITHE, 3aKJIIOYAIONIeecs] B Mepexoae 00beKTa ¢ OJHOTO
YpoBHS pabOTOCIIOCOOHOCTH Ha JpPYroW, CYIIECTBEHHO Oojiee HU3KHH, C
KpPYTHBIM HapyIIeHHEM peXuMa paboTsl 00bEKTa.

IIpumeuanue.

ABapusi MOXET MPUBECTH K YaCTUYHOMY WM TIOJTHOMY pPa3pyIIeHHIO
00beKTa, MACCOBOMY HApYyLICHUIO MMUTAHUS TOTPEOUTENCH, CO3/IaHHIO OTIACHBIX
YCIJIOBUH AJIs1 4EJIOBEKA U OKPYIKAOLIEH CPEbl.

IMoka3aTens HageKHOCTH — KOJIMYECTBEHHAs XapaKTEPUCTHUKA OHOTO
WJIN HECKOJIBKUX CBOWCTB, COCTABIISIIOIINX HaJIe)KHOCTD OOBEKTA.

BeposiTHOCTL 0€30TKa3HOI PadOTBl — BEPOATHOCTb TOTO, 4YTO B
TIpeaenax 3aJaHHoi HapaOOTKN OTKa3 0OBEKTA HE BOSHUKHET.

Cpeansisi Hapa0oTka 10 O0TKa3a — MaTEeMaTHYEeCKOE OKHIaHWE
HapabOTKH 00BEKTA JI0 TIEPBOTO OTKA3a.

NHTeHCMBHOCTh OTKa30B — YCIOBHAas IUIOTHOCTh BEPOSITHOCTH
BO3HMKHOBEHHSI OTKa3a HEBOCCTAHABIMBAEMOIO OOBEKTA, OINpeAeiseMas Uil
paccMaTpuBaeMOro MOMEHTa BPEMEHHU IPH YCIIOBHH, YTO JIO 3TOTO MOMEHTa
OTKa3 He BO3HHUK.

CannnaiiHMHT — TEXHOJIOTHSI PEMOHTa IyTeM BBEJIEHHs HOBOW TpPYyObI
METOJIOM NPOTSATUBAHMS WM 3aJKHBAaHUs B CYLIECTBYIOIIMI TpyOOIpoBoxa ¢
3all0JJHEHHEM KOJIBIIEBOrO 3a30pa Mexay HuMH. HoBas TpybGa MokeT ObITh
HETIPEPBHIBHOM MIIN COCTHIKOBAHHOW M3 OTAEIBHBIX CEKIIHH.

MoauguuupoBaHHbIH CAMIVIAWHUHT — TEXHOJIOTUS PEMOHTA, MpH
KOTOPOM JTMaMeTp BBOJMMOM TPYyObl YMEHBIIACTCS MEpe MPOTATUBAHIEM HUAN
3aTaJKUBaHNWEM B CYHIECTBYIOINYI0. BriociencTBuu anameTp BBOAUMOH TPyOBI
BOCCTAHABJIMBAETCS IO TIEPBOHAYAIBHOTO, 0OECTIeunBasi IUIOTHYIO MPUTOHKY K
peMOHTHpyeMoil  TpyOe. MeToapl yMEHBIIEHHSA OHMaMeTpa: o0)kaTue
(mpenBapuTeNbHOE IPOTATUBAHUE TPYOBI Yepe3 ropsiaie WiIN XOJIOIHbIE pecc-
¢dopmsr), mpuaanue U-o0pazHoii popMBbI U BBITSIKKH.

BoccranoBiienne ¢opmbl  Tpy0ompoBoaa — MOATOTOBUTENBHBIIN
MpOIIeCC,  BKJIIOYAIONIIMHA  BBEAEGHHE  pACHIMpSIONIErO  YCTPOMCTBa B
neopMHupoBaHHBIH  TPyOONPOBOA JJIsi BOCCTAHOBIIEGHHS II€PBOHAYAIBHOU
(OPMEI €ro MOoINEepevHOro CeUYeHHSI.

B3nambiBanne TPyOBI — TEXHOJIOTHS B3JIaMbIBAHUS C MPIJIOKECHUEM
yCWIMH W3HYTPH W 33JaBIMBAaHHEM OOJIOMKOB B OKpY’KalOIIMH TPYHT JUIS
MOCIIEAYIOIETO MPOTATHBAHMUSA B OCBOOOAWBINEECS MPOCTPAHCTBO HOBOU
TpyOBHI.

Hornomenne TPyObI — TEXHOJNOTHA, INPH KOTOPOH Marepual
TIOBPEKIEHHON TPYOBI pa3pabaThIBACTCsI BMECTE C OKPYKAIOIUM IPYHTOM Kak
B CIIy4ae MPOKJIaJIKH HOBBIX KOMMYHHUKAIIHH.
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PackanpiBanue TPyOBI — TEXHOJIOTUSI Pa3pyIICHHs CYIIECTBYIOIIETO
TpyOOIIPOBOa METOZOM MPOJOTHHOTO PacKaTBIBAHUS.

BecTtpaHieiiHble TEXHOJOTHH — TEXHOJOTHH TIPOKIANKH, 3aMEHBI,
pEMOHTa, HWHCHEKIIMA ©  OOHapyXeHHs JePEeKTOB B  IOA3EMHBIX
KOMMYHHUKAIMSIX Pa3IMYHOTO HA3HAYCHUS C MHHUMAIBHBIM BCKPBITHEM
36MHON TOBEPXHOCTH.

BoccTaHoB/IeHHEe — PEMOHT HOBPEXKICHHOTO TPYOONpPOBOJA C LEIHIO
YIAydli€HUd €ro SKCIUTyaTallMOHHBIX KadCeCTB U HNPOIJICHHA CpOKa CJ'Iy)K6I>I.
BoccraHoBeHrHe MOXKET BBIIOIHATHCS IO MPUYUHE CHUKCHUSA HpOHyCKHOﬁ
CIOCOOHOCTH  TPyOONpPOBOIOB WIA  yXyOUIEHHS  THIPAaBIMYECKUX
XapaKTEepUCTUK TPYOOIIpOBOIa.

Cananus Tpy0OnpoBox0B - IIOJIHOE BOCCTaHOBJICHUE
PpaboToCIOCOOHOCTH TPYOOIPOBOa IyTEM YCTPaHEHUS BCEX BHAOB Ae()EKTOB
mo JuMHe TPYyO M B MeCTax WX CTHIKOBKH IIyTeM HAHECEHHUS 3aIlUTHBIX
MOKPEITHH  (OONUIIOBOK) TIpH  COOMIOACHUM  (TIOANCpKAHUN) HCXOTHBIX
THIPABINIECKUX XaPAKTEPUCTUK TEUEHHS TIOTOKA TPAHCIIOPTHPYEMOM BOJIBL.

JlokanbHbI PEMOHT — pPEMOHTHBIE pabOTHl B TPYyOOIpOBOIE MPHU
JUTMHE yJacTKa PEMOHTA MEHBIIE PACCTOSHUS MEXIy ABYMS TOUKAMH JOCTyIa
(HanpuMep CMOTPOBBIMHU KOJIOJIIIAMH).

Nubexkuuss cMoIBI — JIOKAbHBIH PEMOHT TpPYyOONpPOBOAOB IIyTEM
WHBEKINU B TPECHIUHBI U ITYCTOTBI CMOJIBI C HOCJ'[C}IyIOH.Ieﬁ ByJ'[KaHH?:aHHeﬁ.

3amoHUTETbHAST TEMEHTANIMS — TCEXHOJOTHS pPEMOHTa IyTeM
3allOJJHEHUs  KOJIBLIEBOTO  IMPOCTPAHCTBA  MEXIY  CYyNIECTBYIOIIEH W
MTOMEIICHHOW B HEe HOBOH TPyOOii.

Xumudeckoe 3aKperuieHne — TEXHOJIOTHUS peMoOHTa,
MpeIycMaTpUBAIOIIas BBEICHWE CICHUANBHBIX PAaCTBOPOB  (XUMHYECKUX
COCTaBOB) B MaTepwajl CTCHOK TPyOOIpoBOAa (IS 3aA€TKH TPEIIUH U IIyCTOT)
Y TIpY HEOOXOMMOCTH B OKPYKAFOIINH TPYHT.
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