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[IpespaLyaem npobnembi
SRENER

PeMOHT 1 caHaLMA MHXeHePHbIX ceTei bblBaloT CBA3aHbI
C HENPUATHbIMM CIOPNPU3aMKN, TAaKUMU KaK BHYTPEHHWE
0b6pyLueHua Tpyb, caBur oceid, Noporu, NOBOPOTbI U
N3mMeHeHus guameTtpa Tpybonposoaa. Ho 13

060 cUTyaL MM MOXKHO HaTU BbIXOA4,

a ana noboi 3aaaun — peLueHue.

LINERTEC - 3akcnepT no peLueHuo Hepa3peLmmblx
3afjay 1 UcnpasneHn0 HeUCNPaBUMBbIX CUTYaLiA
B 0651acTi NOA3EMHBIX KOMMYHUKaLWIA.

Muccua Komnanuu

BHeapeHue cambix HOBbIX 1 3PHEKTUBHBIX TEXHONOTUI
BOCCTAaHOB/IEHMA U CTPOUTE/NIbCTBA UHKEHEPHbIX
ceTel, NIMAEPCTBO B CEpBUCE U Pa3BUTHE
npodeccnoHanMama KOMaHgbl.

Hawa uenb

HapalumsaTb NPON3BOACTBEHHbIE MOLLIHOCTM, BHEAPATb
MHHOBALMOHHbIE TEXHO/IOTUM, PACLUMPATL U Pa3BMBaTb
PbIHKU UHXEHEPHbIX KOMMYHWUKaLMUIA C HEM3MEHHO
BO3PaCTalOLLIMM Ka4yeCTBOM 06CyKMBaAHMA

KNNEHTOB.
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PeaHumavua u
06HoBnEeHWe TpybonpoBoaoB

BoaookaHanam AocCTanocb CAOXHOe Hacneacrtso. B
60NbLUNHCTBE FOPOAOB CTPaHbl M3HOLWEHHOCTb FOPOACKUX
TpybonpoBoaoB, BOAOMNPOBOAHbIX U KaHaNM3ALMOHHbIX
ceten coctanset 60-80%. B otanume ot Esponbl, rae
PeryifapHoO Npou3BOAUTCA NNAHOBbLIM KOCMETUYECKUMN
PEMOHT, MyHUUMNANUTETAM POCCUUCKUX FOPOLOB
NPUXOAUNTCA pelwaTb 3aj4ayn no peabunumtaymm wm
BOCCTAaHOB/IEHUIO TPyboNnpoBOAOB, MOCTPOEHHbIX B
cepeauHe NpPOoLL/IOro BeKa, Haxo4ALMXCS B aBapPUMHOM UK
npenaBapMmMHOM COCTOSIHUMU. KaxkabiM MpopbiB M aBapuA
CBA3aHbl C Maccon Npobaem: HeobXxoaMMO PbITb TPAHLLEMN,
N3BNEKaTb NOBPEXKAEHHbIE TPYObl, NPOKAaAbIBaTb HOBbIE.

TpaHwWwelrHble TEXHOJIOTUM U HEeKoTopble becTpaHLenHble
cnocobbl MPOKNAAKU U BOCCTAHOBMEHMA TpybonpoBoaos
MMELOT Ccepbe3Hble OrpaHMYeHNa U NPUMEHUMbI He Be3Ze.
3TO 3HaAYUT, YTO 3PPEeKTUBHOE BOCCTAHOBNAEHME Y4aCTKa
TpybonpoBoga mauM Bcero TpybonpoBoga 3aBUCUT He OT
OAHOWM TEXHO/IOTUK, KOTOpas MMEEeTCA B PACMOpPSAKEHWUU
noApAaaYmMKa, a oT Bblbopa Hambonee 3PpPeKTUBHOrO M
3KOHOMMUYHOTO cnocoba ycTpaHeHMA npobnembl,
NPUMEHMMOTO MMEHHO K KOHKPETHOM cuTyaumn. OnbITHbIM
nyTem Mbl BblpaboTanu cuctemy NPUHLMMIOB, KOTOpble
nomoratoT Hanbonee H6bICTPO U 3PPEKTUBHO CNPABAATLCA C
601bLMHCTBOM 33434 NO BOCCTAHOB/IEHMIO CETEN.
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CopepaHue

0 komnanum LINERTEC

l'eorpadhua, Keiichl, 0T3bIBbI

bectpaHiueitHaa cnupanbHo-HaBuBHaA TexHonorua SWP
BoccraHoenenue Tpybonposonos metogom DANBY
TexHonorua deicTporo BocctaHoeneHua SANIVAR
BoccraHosneHue TpybonpoBoaa NonMMeEpHbLIM pyKaBom

“Orseprpaemblit pykas” ana Tpy6onposopos CIPP

CexuuonHoe BoccTaHoBnexue PowerTec

PemonT 1 BocctaHoenenne SPECTRASHIELD
lMppopuHamMuuecKas npoMbiBKa TpybonpoBoaa
TeneuHcneKUUA UHKEHEPHbIX CeTel

Mpokon rpynta metogom MHB

vopaBnuuyeckoe pa3pyLUeHue 1 NPoKnagKa Tpyb
[poeKTnpoBaHUe MHHEHEPHBIX CETeA U KOMMYHUKALWIA

Hak Hauatb paboTaTth ¢ HaMu

==




PeneBaHTHOE peLueHue

CeTb MOXKeT nposeratb 6/M3KO K AOMY, KONOALbI MOTYT pacnonaratbCsi COBCEM PALOM C NOAbE3A0M,

Hag, TPy6omnpoBOAOM MOXKET BbITb MOCTPOEHO 34aHUE UAN aPXMTEKTYPHAA KOHCTPYKUMA. s Kaxaoro
CIOXKHOTO CNlyYan npeafiaraeTca MHAMBUAYANbHOE UHKEHEPHOE peLleHne, KoTopoe BbicTPo, 3bdPeKTUBHO,
C MMHUMaIbHbIMM 3aTPaTaMM PeaHMMMPYET U BOCCTAHOBUT NtOBYIO NOA3EMHYHO KOMMYHUKALMIO

N MHMKEHEPHYIO CeTb.

bes packonoK u TpaHiuen

[NaBHOE OTINYUTENbHOE NPENMYLLECTBO KOMMAHWUM — OTCYTCTBMUE PACKONOK. MpaKTUyecku Bce
ucnosb3yemble TexHonorun bectpaHiueliHble. PaboTbl Mo BoccTaHOBAEHMIO TPY6ONpoBOAOB BeayTcA

Mo NPUHLMMY «OT KONOALA A0 Konogua». EAUHCTBEHHOE, YTO MOXKET NOHAA06UTLCA, — 3TO HebO/bLLAR
cTpouTenbHan naowaaka ot 30 go 100 KBagpaTHbIX METPOB UM CMNELMaNbHbIA aBBTOMOBUb ANA NPOTANKKM
M YCTAaHOBKM «4y/JIOMHOTO» apMUPOBaHUA. HUKAKMX TPAKTOPOB, 3KCKABaTOPOB M ByNb03epoB.

[nametp 3HaueHuA He UMeeT

[na BOCCTAaHOB/NEHUA UM CaHALLMM KaHANM3ALLMK, IMBHEBOIO CTOKA WU/IM FOPOACKOro

BOAONPOBOAA BaM He notpebyeTtca noabupate HOBble TPYObl NOA AUaMeTp yKe NPONOKEHHON CeTw.
Bnarofapsa coBpemeHHbIM TEXHONOMMAM CaMoHecyLwan Tpyba dopmupyeTcs npsamo Ha pabouem yyacTke.
N He nmeeT 3HaueHus, Kakoin anametp Tpybbl 80 mm nam 3000 mm. B ntobom cnydae cosgaetca
HaZeXHan KOHCTPYKLMSA, KOTopan He NoTpebyeT pemMoHTa MM 3aMeHbl MHOTO JIET.

Co ckopocTbto 100 meTpoB B A€Hb

BocctaHoBNeHME TPYOONPOBOAOB U MHKEHEPHbIX CETEN NPOUCXOANUT HE3AMETHO U B PEKOPAHbIe
CPOKM, 6e3 yuwepba ansa okpyxKatowel cpeabl. CpeaHan CKOPOCTb HABUBHBIX, «4Y/IO4HbIX»

paboT Npu BOCCTAaHOBAEHUM TPYHONPOBOAA METOLOM Pa3pyLUEHUS UM NPOKAIAKM

HOBOrO TpybonpoBoAa Yepes «NpoKoa» rpyHTa — 100 MeTpoB B AeHb.

bes ywiepba ana ropoackoro nanawadra

3ameHa TpybOMNpPoOBOAa «OTKPbITbIMY» CNOCOBOM B YC/IOBUAX OXKMBIEHHOTO ropoaa MOXKET 06epHYTbCA
OrPOMHbIMM 3aTpaTamn. BCKpbITWE achanbTa UAK NAUTKKU, MEPEKONKA MCTOPUYECKMX KBAPTa/IOB,
nepeKpbITME aBTOMArUCTPanei 1 OXMBAEHHbIX TOPOACKMX YAULL, HAPYLLUEHWE LLeNOCTHOCTH

3e/1eHbIX MOKPbITUI N AN3aHEPCKOro fNaHawadTa — BCe 3TO YBE/IMYMBAET CTOMMOCTb

paboT. becTpaHLwelHble cnocobbl CaHaLMK 1 peMoHTa TPY6 NO3BOAAIOT BbIMONHUTD

PEMOHT, He TPOras «/ML0» ropoaa, — HeE3aMeTHO M BecLLIyMHO.

JKONOrMYHoO

Mpun NPOM3BOACTBE HABUBHbBIX TPYD, aPMUPYIOLLMX PYKABOB MM 3aLLMTHBIX NMOKPbLITUIA UCNOb3YeTCs
XUMMUYECKU HENTPANbHbIE, YCTOMUMBbIE K Pa3pyLUEHUIO U BHELLHEMY BO3AEMCTBUIO maTepualibl,
KOTOpble He BbINYCTAT KaHA/IM3aLMOHHbIE BOAbI, HEDTAHbIE NPOAYKTbI U rasbl B OKPYKAIOLLYIO
cpeay v He NO3BO/IAT OKPY»KaloLWen cpesie NPOHMKATb B COAEPKMMOE BOAONPOBOAA.

ITO HaZeKHasA CaHWTapHan 3awmTa 48 ropoaa U Xutenein.
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r.TonbATT. Konnekrtop 6e3 oHa
Nnametp 1000 mm, gnuHa 650 meTpos

06blyHanA Npobnema U3HOLLEHHOCTN KONIEKTOPOB — OTCYTCTBUE CBOAOB. Y
3TOr0 KO/IeKTOpa He 6b1/10 AHA. [N1A pelueHns npobaeMbl MCNO/b30Banach
TeXHonoruA Danby — Py4Has YK/1aKa 3nemeHToB Tpy6onposoaa ¢
nocnepyioLLeit 3akaukoii 6eToHa B mexTpy6HOE NpocTpaHcTBO. Ha yyactke
BHYTPM TPY6bl TOpYana apmarypa, Heobxoaumo 6b110 oTNUAMBATL d)parmeu'rm
Pe3ynbrat: Ha oTpeske NPOTAXEHHOCTbIO 650 meTpoB NONHOCTLIO
BOCCTAHOB/IEH TPy60npoBoA, ¢ rapaHTUeit 10 eT M NPOrHO3MpyeEMbIM

CPOKOM 3Kcnnyataumm 50 nert.

«3a epems pabomel “JlaliHepTek” npossun cebs KaK Hadex Hoil
napmHep, cneyuaaucms! KOMNaHuu obaadarom eeicoKol
Keanugukayuel u onsimom pabomel Ha cemsax BuK, K 8birnosnHeHuto

rocmasesieHHbIX 30004 OMHOCAMCA 0MBEeMCMBEHHO».

HauanbHuk yexa A. ®. Ucmarnnos

r.Ye6oKcapbl.
BocctaHoBneHue 6e3 nepeKauku

[Ouametp 800 mm, anuHa 72 metpa

[nA peMOHTa KOANEKTOPA OTKPbITLIM CNoco60M, Ha ry6MHe 8 MeTROE,
He xBaTano mecta. Bo-nepebix, He 6b110 AOCTYNA ANA TAXKENON TEXHUKMU:
Bo-BTOpbIX, PAAOM MPONOXKEHBI APYTHe KOMMYHUKALMK: a3, TeNNoBbIe ceTu.

B-TpeTbuX, B OTINHME OT BOAONPOBOAA, NEPEKPLITH KAHAIN3ALMOHHYIO ‘rpy6y

Haf0Nro HeBO3MOMKHO. Py pasHuLe B BbICOTE MEXAY HaCOCHO CTaHLMeN
1 mectom c6poca 130 METPOB NOTOK TEUET CO CKOPOCTbIO [OPHOM PEKU.
HaBsuBouHoe 06opyaoBaHuWe 6bIN0 YCTaHOBNEHO. NPAMO B KOAoAeL, nocne
yero NPoLECC YCTaHOBKM CaMOHecyLueli o6cagHoM Tpy6bi 3aHAn 1 AeHb.

«be3 packonok bbina npogedeHa paboma om Konooya 0o
Ko100ya. TexHoM02uA He3aMeHUMA 8 Y3KUX mecmax, 20e

HEB03MOMCHO MPOAoH UMb Hosyro mpyby. B cpasHeHuu
€ MpaduyuoHHbIMU criocobamu oHa daem
30% sKkoHomuu».

Aupektop AO «BogokaHan» B. C. Bacunbes

o
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Hutehuit Hosropou, Ha3aHb kBepé3OBCHI/|I7I T
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r.Ycpa. Tpy6onposog 6e3 cBopa
Nnametp 800 mm, anuHa 157 meTpos

Konnektop ropoacKoii KaHann3auuy NpoTAHYT BAO/b XKUOTO AOMa,
noabesAbl BbIXOAAT NPAMO Ha IMHNIO NponieraHnA Tpy6bl. TPaANLMOHHbIA
€noco6 packonky TpaHLen Mor UCMOPTUTL XKU3HDb BCEro Aoma:
AEMOHTUPOBaHHblE achanbTOBbIE AOPOMKKM, CKAMENKM, TPA3b W MMHA B
noabesaax u KBapTupax, oCTaTKi packonok.nocne pemoHTa. Cutyaumio
OC/NIOXKHAN HAXOAALLMIACA COBCEM PAAOM Fa3onposoA. B npouecce pemoHTa
Y4aCTOK KO/IeKTOpa 6bi/l MOIHOCTHIO BOCCTAHOB/IEH C NOMOLLbIO
CNUpanbHO-HaBUBHOW TexHonoruu SWPSL. =) 5

«Bobicokuli npogheccuoHanusm, 00bpocosecmHocme,
MO6UALHOCMb COMPYOHUKO8 U 060pyd08aHUSA M038070M

pewame 3a0a4u Mtoboli cnoxHocmu 8 Heobxodumele
30KA3YUKY CPOKU!»

TnaBHbIi cTpoUTENDb, HAYaIbHUK YNPaBAEHUA
_"KanuTaNIbHOrO PeMOHTa U CTpouTeNbCTBa
A. A. MepKoTaH.

r.bepé3oBcKuii.
LleHTpanbHblii KONNEKTOP ropup,a

[Ounametp 300 mm, gnuna 370 meTpos

Ha rny6uHe 6-7 MeTpOB HaxoAunach Tpy6a be3 ceopa. Hag 'rpy6onpoaop.0M
pacnonaraeTca annes, PAAOM UKo/ 1 Gonbnuu.a U3 meauumHckoro

_ YHPeXAEHUA MO KONNEKTOPY NPOHOCHAUCH o.qupa?.osble neneHku, 6uHTLI,

* nepeBAa304HbIi matepuan. Mpuxoauniocs TMOCTORHHO OUYMILATH KO/IEKTOP OT
MeAULMHCKOro Mycopa. 'C NOMOLYbI0 CINPaNbHO-HABUBHOTO MeToAa T‘pyGa

" M caHuTapHas 3aluuTa LieHTpa ropoAa BOCCTaHOBIIeHbI 3a 19 yacos.

«AOMUHUCMpPayusa 20poda bepe3oscKuli 8bipaxcaem UCKPeHHHO
61az200apHocme 000 “/laliHepTek” 30 KaYecmMeeHHOE 8biMoaHeHUe

pabom, ahchekmuBHyHo Op2aHU3aYUIo MPoU3800CMBEHHO20
npoyecca, KOMIeMeHMHOCMe CeyuanucMos, UHOUBUOYanbHeil

Mo0xo0 u 2ubKocme 8 pewieHuU 3a0ay». | Sl

Fnasa Bepeaoscuofq rOpOACKOTO oxpyra -
E.P. nucu,oa : i 7

* Honbpex
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r.Kazanb. OTCyTCTBME CBOJA KOMMEKTOpa
Ouametp 500 mm, anuna 380 meTtpos

CBop 06pyLieH Ha BCell NPOTAXKEHHOCTN KoeKTopa. Momnmo 6biIToBbIX
CTOUHbIX BOA B KO/IEKTOP NOCTYNaNN XMMUYECKNE CTOKM Lie/IN0N103HO-
6yma)kHOro NPOM3BOACTBA, KOTOPbIE PasbeAany MeTan U BbIAENANN
onacHble ncnapeHus. HoBas cnupanbHO-HaBMBHaA TPY6a He TONbKO
n03B0/IMNIA BOCCTAHOBUTL KONNIEKTOP, HO 1 CTana HafleXKHOM 3aLmnToN
OT NPOAYKTOB XMMM‘-IeCKOM NPOMBILLAEHHOCTH.

«[pu sbinonHeHUuu pabom o caHayuu mpy6onposoda mbi &
OUeHUsIU 0nepamusHoOCmMb, 8bICOKUL ypoeeHb MpogeccuoHanusma i

cneyuaaucmos KomnaHuu. Bce 002060prIE obAsamesnecmea
8blMos1HeHbI 8 cOOMmeemcmesuu ¢ ZpCldJLIKOM».

3amecTuTe/Ib AUPEKTOPA NO NPOU3BOACTBY
MY «BogokaHan» H. 0. ApynnuH

r.HoAabpbeK.
Mopo3 -39°C, necok B KonnexkTope

Onametp 800 mm, anuHa 497 meTpos

Ana paboTbl Hag KaHaNU3aLUOHHbBIM JIIOKOM B YCOBUAX CUBUPCKUX
MOpo308 (-39 °C) 6bina ycraHoBAEHA NanaTKa. C NOMOLLBIO TENN0BbIX
nyLeK HaBMBOYHbI MaTepnan pasorpesancsa U JOBOAWICA A0

. HeobxoAUMOI1 nNacTMYHOCTU. OAHAKO rNaBHas Npobnema 3aknioyanacb
He B MOpO3e€, a B BbICOKMX TPYHTOBbIX BOAAX: Yepes CTbIKU B Tpy6by HaMbIBaII9
NECOK, 1 NPUXOAM/IOCH NOCTOSHHO NPOMbIBATL KaHaAW3auyio. e

«B npoyecce pabomel komnaHus “JlaliHepTek” npoasuna
cebs KaK HadexHbIl napmHep ¢ cospemeHHOU MamepuanbHo-

mexHu4eckoli 6a30U, K8aAUGUYUUPOBAHHLIM MEPCOHANOM U
8HyWUMesnbHbIM criekmpom pabom e chepe becmpaHweliHol
CaHAUUU UHXeHepHbIx cemelin.

WcnonHuTenbHbI AnpekTop
“AO «3Hepro-las-Hosa6pbck» B.A.Onbxos

r. Toﬁonbcu ¥

- [dnunHbin nponert ¢ I'IOBOpOTaMI/I

[Onametp 1000 mm, anuna 60 meTpos

Pa3paboTuMK TEXHO/IOTMU CYMTAET, YTO HABUBHOI METOA CaHaLuMU

Tpy6 He NpegHa3HaueH AnA TPY6 C yKNOHaMK, NOPOramMm 1 NOBOPOTaMU.
MpaKTUKa NOKa3ana, YTo TEXHUUYECKN BO3MOXKHO BBECTM HOBYIO TPYy6y

B UCKPUB/IEHHDbIW TPY6ONPOBOA C MMHUMANbHOM NOTepei B AUamerpe.
Mertop, cnupanbHOW HaBUBKM U B 3TOT pa3 3apeKoMeHA0Ba ceba Kak
Haunbonee 3pHEKTUBHDIN B YCNOBUAX NIOTHOM FOPOACKOM 3aCTPOMKMN.

«”Kopniopayusa CTC” 6nazodapum komnaHuro “JlaliHepTek”
30 NPOheCccUOHANU3M, MPOABAEHHYHO KOMIeMmeHMHOCMb

U uHOuBUAyanbHbIl NOOX00 8 peweHUU
nocmassneHHbix 3a0a4».

AunpekTop 000 “Kopnopauusa CTC”
H. B. Kasakos

LINER
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[EOTPAPUA
LINERTEC

Homanpy LINERTEC
NPUrNaLIakT B CaMblX
CNOMHBIX cnyyasx,

Korga 04eBUIHO, YTO
TPaAMLMOHHBIN cnocob

He rogutca. Hanpumep,
TpybonpoBop npoxoauTt
Nnoj NepeKkpecTKom ¢
TpamBalHOU NUHUEN,
COEAVHALLLEN paliOHbl
Meranonuca, Wnu y4acTox
PEMOHTa Nponeraer nop
nnoLyaabio nepeq
aAMUHUCTpaLKen ropopa.
06beKkT MOMET HaxoauUTbCA
B Ntob0i TOUKE Ha KapTe
Poccum n ctpan CHI -

Mbl NPUE3HKaeM 1 Aenaem.
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HaBuBanbHas MallvHa onycKaeTcs Ha OHO KOMoALLa U HacTpanBaeTcs NoL

OnaMeTp cyllecTrylowen Tpybbl. HoBas Tpyba ua MNBX-npoduns, npoyvHas, Kak

MeTann, 6e3pasfiMyHa K arpeccuBHOM cpene, obnagaeT ngeanbHO POBHOW «CKOMb3KOM»
BHYTPEHHEN NMOBEPXHOCTLIO, HA KOTOPOW HE 3afePXXUBAlOTCA NECUMHKM, YacTuLbl
Mycopa v apyrue Teepable dpakumn. B kayecTBe MaTepuana ois HoBbIX TPY6
ncrnonbsyetcs MNBX Toro e knacca, YTo U COBPEMEHHbIE TPyObonpoBopbl.

Bce paboTbl Npon3BopaTcs 6e3 nepekayku, 6€3 oCTaHOBKM, B TEKYLLEM

NMoToKe.
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YT106bI NPUBECTU B MOPALOK MHXXEHEPHbIE FOPOACKNE
CEeTU, HE HAJ0 NEPEroHSATb MO ropony rPy30BMKU C

H a B M B H a ﬂ 3KCKaABaTOPaMU, COrMacoBbIBaTb PACKOMKM C
rOPOACKUMM BNACTAMU N KOMMYHaJsbHbIMU Cy>kK6aMu.
HesaueM nepekpbiBaTh ABMXXEHWE TPAHCNOPTa U
C 0QHOM MalnHoOW. BykBanbHO B TeyeHue paboyen
CMeHbI OT KonogLa 0O KOnoaua BHYTpY cTapon TpyO6sbl
CTbIKOB U WBOB. C NOMOLLbIO 3TOMN TEXHOMOMMU MOXHO
NpPoBOANTL PaboThl BONIN3U MCTOPUYECKUNX

N I
CMpanbHO— CMIOKOEH! [loToK He nomexa!
Tpy6amu, 3arpy>atb cknagpl, HaHMMaTb Bpuragbl ¢
orpaHMYMBaTh NepenBUXeEHNE NeLLeXonoB.
TeXH 0” 0 r M ﬂ [locTaTouHO BbI3BaTh GpuUrapy 13 HECKOMbKMX YENOBEK
NPOTAHETCA NPoYHaa caMoHecyuas Tpyba us MNBX, 6e3
NMaMSTHUKOB, METPOMONIMTEHOB, NMof, TPaMBaNHbLIMU

11777
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nony4aeT CaHUTapHYylo 3aWnTy MMHUMYM Ha 100 neT. L [ |

ﬂ.ﬂﬂ caHauuu NUBHEBbIX NNHUAMUK, PAOOM C 3NEeKTpUYecKM Kabenem u A
! OPYrMMn ropoacKMMN KOMMYHUKaLMSAMWN. . =1 ==
KaHann3auUOHHbIX Bua ropoackumx ynui, ocTaeTca HencrnopYeH, a Tpyba ;1*:3:' | ;f E ':“ ]

W NMPOMbILUNIEHHbIX

TpybonNpoBOA0B Kpyrnoro

CeyeHUd ugeanbHoe _ |
peLleHne — HemeLKas SWP D F

H\i.} IV

ITTE IR TOTRL QA ¢

TeXHonoruA & 200-1000 mm

SWP. -
CamoHecyluaa Tpy6a paciumpserca . . = _

[10 AuamMeTpa cTaporo W B . 5 HE - A L v . ie=

Tpybonposopa. e |

dTa TEXHONOrMs NO3BONISET BOCCTAHABNNBATb
Tpy6onposoabl ouaMeTpoM oT 200 oo 1000 mMm. B ee
OCHOBEe - METO[, CO3[aHNSA CaMOHECYLLEN CTaTUYECKOMN
Tpy6bl. [Nocne HaBMBKM HOBasi TPyba, C MOMOLLBIO
3KCMaHONPOBaHNSA, PaclUMPSIETCA B ouaMeTpe 4o
pa3mepoB cTapoi. Mpodunb NAOTHO NpuneraeT K
CTEHKE 1 BCe BMecCTe - Npoduib 1 cTapasa Tpyba -
NpPeBpPaLLaeTCA B XXECTKYIO, YCTONYMBYIO K
TEMMNEPATYPHbIM N XMUMNYECKMM BO3OENCTBUAM
KOHCTPYKUMIO. TexHonorms 6eina creumansHO

B ———— paspaboTaHa s CEMCMOaKTMBHbIX obnacTten u
Mocne BbITATMBaHUA Tpoca HaBUBHaA prﬁa pPernoHoB ¢ 0COB6eHHOCTAMU MecTHoCTU. O6cagHas
NOJIHOCTbI0 3aHUMAET Becb 06LEM CTaporo Tpy6a obnafaeT MakcMarnbHOM NIIOTHOCTbIO U

[
SIS S
2]
[ | I | | \/ J
'|[I| i1

—
r
¥
-

!I
|
1
n
¥
|
| M NI MR
t

.
1]
|LL

Tpy6onpoBosa YCTOMUMBOCTBIO K Harpy3Kam. - <




SWP
cnupanbHo-
HaBWBHaH
TeXHONOorus

SWP SL
© 500-2000 mm

Tpyba thuKkcupoBaHHoro auameTpa
[0NONHUTENbHO YKpennAeTcA
6eToHoM.

[na BocctaHOBNEHMA TPYObI AMameTpom

o1 500 go 2000 mm npumeHaeTca TexHonorna SWP SL.
B Konnektop nogaetca npodunb MBX, M3 Kotoporo
bopmupyeTca Tpyba GUKCUMPOBAHHOTO AMaMETPa, C
BbICOKMMMW FMAPABAUYECKMMU CBOMCTBAMMU, YTO
KomneHcupyeT Hebonbluyto noTepto ceveHus. Mocne
TOrO, Kak Tpyba yCTaHOBNAEHA, 3a30p MeXAY CTapon u
HOBOW Tpy6oi 3anonHAeTCA cneymanbHbim
3abyTOBOYHbBIM PACTBOPOM, KOTOPbIN 0b61agaeT
MOBbILLIEHHOW TEKYYECTbI0, CKOPOCTbIO CXBATbIBAHUA U
0c060i NPOYHOCTbIO.

SWP XL
& o1 2000 mm

[Ina BoccTaHoBneHud
TpybonpoBoaa ocobo 6onbLuoro
anameTpa.

TexHonorus SWP XL pa3paboTaHa cneumanbHo ana
C/ly4aeB, Korda AMAaMeTP KaHaIM3aLMOHHOM Tpy6bbl
coctaenset ot 1500 go 3000 mm. B ocHoBe HOBOW Tpybbl —
OBYXCNOMHbIN MBX-npodusb. B npouecce HaBUBKM
O4HOBPEMEHHO NOAAOTCA ABa NPODUNA U COeAMNHAOTCA
Mexay coboit B HaBMBA/IbHOM MaLLMHE CreLabHbIMMI
3allleNlkaMu, B KOTOpble NogaeTca Knew. B pesynbrate
dopmmpyeTca ocobo—npoyHan Tpyba, KoTopas no
COBCTBEHHBIM MOKA3aTENAM HaZEKHOCTU COCTaBUT
KOHKYPEHUMIO CTasIbHbIM TPy6am. JJononHUTeIbHOE e
KO/bLIO U3 BETOHa, KOTOPbIM 3aMO/THAETCA 3a30P MEXKAY
CTapoi1 1 HoBOM TPybOi1, ycMAMBAET NPOYHOCTb
KOHCTPYKLLMMU.

S

[loTpebyeTca TonbKo nanaTKa

Ha[ Konoguem

BecTpaHLwelHbIn 1 «becTpybHbIN» MeTog,
COXpaHAET ropoAcKon naHAWwadT 1 nossonset
NPOBOANTL PEMOHT U CaHaLMI0 TPYH6ONPOBOAOB NOA
OKMBJIEHHbIMM YANLLAMU, NIOLWAAAMM be3
NpUBAEYEHUSA CTPOUTENbHOMN TEXHUKM.

Bce, uTo HeObX0AMMO — HEBO/IbLLAA NanaTKa Bo3/e
KONOALA, N3 KOTOPOWM B HAaBMBA/IbHYIO MaLLUHY
nopaetca Npooub.

MuHUManbHas notepsa guameTtpa. TOHKUI, HO
NpoYHbIn MBX-npodunb BNAOTHYO Npuaeraet

K CTapoi Tpybe, NPaKTUYECKM HE U3MEHSASA ee

- | Avamertp. B pesynbrarte CKOPOCTb MOTOKA CTAHOBMUTCA
|| Bblwesa CHeT BHYTPEHHETO NOKPLITUA C HAUMEHbLINM
' b i KO3pPULMEeHTOM TpeHuA.

1

Mpouecc HaBUBAHUA

BesonacHocTb. OnepaTop HaBMBANbHOM MALLIMHbI
KOHTPO/IMPYET NoAayvy NnpoduabHON NEHTbLI U
npouecc popMnpoBaHNSA HOBOM TPYObl BHYTPM
Konogua. I(PaMoTHbIN NOAXOA K Hapy*KHbIM paboTam
No3BOASET U3beXKaTb PUCKOB A/1A 340POBbSA TEX,

KTO BbIMOMHAET PaboTbl, U TEX, KTO OKa3anca paaom.

HaBuBHas Tpyba NnpoxoamuTt noporu, MeHsatoLwmecs
AVAaMETPbI CTapbIX TPYH, UCKPUBAEHUA U
HEeCcoBMaAeHUA Mo OCU, C YEM He CNPABATCA MHOTUe
6ecTpaHLeliHble TeXHOI0rMK. Nocne OKoHYaHuA
HaBMBKM BHYTPEHHAA Tpyba aKCnaHAMUpyeTCca u
NOBTOPSAET eCTECTBEHHYIO KPUBU3HY CTapOro
Tpybonposoaa.

TexHONOrMA NoKasana MakCMMasbHYHO

3¢ EeKTUBHOCTb B rOPOAax Hallen CTpaHbl
B YC/I0BUAX aBAPUMHBIX U M3HOLLIEHHbIX
WH>KEHEepPHbIX ceTel. MpocToTa YCTaHOBKMY,
HaZeXHOCTb B 3KCMyaTaLMu U OTCYTCTBME 3aTpaT
Ha 3emnsHble PaboTbl — CEKPET pacTyLlen
MONYAAPHOCTM CNUPaNbHO-HABMBHOMN TEXHOIOTUN.

3anonHexue
3a6yTOBOUHbIM PACTBOPOM




DANBY -
YemnuoH
cynepauameTpa

[ina BoccTaHoBNEHUA
TpybonpoBopoB
pasnuyHoun
KoHchurypauum

ot 800 po 4000 mm.

[lnametp B3AT!

800 ...
2000 ...
3000 ...
4000 mm

TexHonorna DANBY no3sonseT pectaBpmMpoBaTb
TpybonpoBoabl caMbix 60NbLINX AUAMETPOB U,
npv 3TOM, He 3a4eiCTBOBATb HUKAKOMN TEXHUKMN —
HW BHYTPW, HU CHapy»u. Bce paboTbl npoBogATca
BpYy4YHYt0. CO CTOPOHbI 3TO HANOMMUHAET OTAENKY
CTEH, TO/IbKO BMECTO NaCTUKOBbIX NaHenemn
NCno/sb3yeTcs MoLHbIN MBX-npodunb WnpuHoh
300 mm u BbicoTon oT 14,5 o 25,5 mm. AnnHHON
NeHTON Npoduab CNyCcKaeTca BHYTPb Konoaua v
nonagaeT B PyKU MOHTAXKHUKOB.

MosepxHocTb Npodpunein DANBY pebpuctas
CHapYW 1 rnaakan BHyTpu. Koroa pébpa
M30rHYTbl B COOTBETCTBMM C KOHTYPOM TPYObI, OHU
obecneyunBatoT KObLEBOW YNop, YTO NO3BONSAET
npodun NPOYHO 3aKPEnuUTbCA Ha mecTe. B 3a3op
3a/nuMBaeTcs 3abyTOBOYHbIV PacTBOP, M BCE 3TO
CO343a€eT HEPYLUMMYHO KOHCTPYKLUMIO. Mbl He 3Haem,
yTO ByAET Ha yNMLAX BaLLero ropoaa vyepes CTo fieT,
HO TOYHO 3Haem, YTo byaeT noa ynauuamu, rae
yctaHosneH DANBY — BCE TOT »Ke NPOoYHbIN,
OrpomHoOro aAmMameTpa Tpybonposogs, paboTatoLmii
KaK pyc/1o NoA3eMHOM PeKM U He TpebyroLnit
pemoHTa.

[MobeaHbIi MapLL aBCTPANWIACKON TEXHONOTUMA

DANBY 6bina pa3paboTtaHa B ABcTpanum ewe B 1985 rogy v 3anateHToBaHa B CLLIA yepes gBa roga.
Mpoiian nobeaHbIM MapLUeM NO CTPAHaM MUPA, TEXHONOMMA 6e30roBopoYHO NoKopuaa ANOHMIO, rae, Kak U3BECTHO,
OYEeHb LLLENETUIbHbI B BONPOCAX CAaHUTapUKN U FTMrMeHbl. bes conpoTMBaeHMA CAaNUCh U €BPOMENCKME CTONULLbI,
n3o0bunyroLLmMe NamMATHUKAMK apXUTEKTYPbI.

Cuctema DANBY mckntoyaeT HeobxoaAnMMocTb B
O0POTroCTOALLMX U AECTPYKTUBHbIX TPAHLIEMHbIX MeToAax
3ameHbl TpybonpoBoaa. Py4yHol MOHTaxK no3sonset
npoBoAUTbL paboTbl bepexkHo 1 6e3 yuepba ana
UCTOPUYECKUX COOPYIKEHUI, NAMATHUKOB apXUTEKTYPbI

1 B61M3K NoBbIX MecTax rae npucyTcTBue CTPOUTENbHOM
TEXHUKM HEXKEeNaTe/IbHO.

Mpodunem yKpennaTca AJAUHHbIE KUPMUYHbIE TOHHENN,
Ky/NbBepTbl NOA4 MOCTaMM, YINLLAMK, aBTOCTPAZAMM U
newwexoaHbIMWU Nepexosamu, a TakKe BepTUKaibHble
Koso4Lbl. PaboTbl MOKHO MPOBOAUTL AAXKe B CAMbIX
HeAOoCTYMHbIX AN FOPOACKON TEXHUKM MeCTax.
EAMHCTBEHHbIM MOMEHT, KOrga HeobxoaMmo npucyTcTeme
TEXHWKM — 3aKayKa 6eToHa. Ho 1 3TO pellaemo: MOMKHO
NnogaBaTb PACcTBOP ANMHHBIMU LAAHTAMMU.

% .

TexHonorua 6e3 TexHUKN

K mecty moHTaxka npopunb DANBY noctaBnaeTca B KaTyLlKax,

N MOXKET MPUHMMATb NPAKTUYECKK Ntobyto dopmy:
KPYI/yto, NPAMOYFO/IbHY10, @ TaKXKe OBa/ibHYHO,
APOYHYIO, MONYS/IUNTUYECKYHO.

PaboTbl No yKpenaeHuto Noa3eMHbIX KOMMYHUKaL M
npodunem DANBY npoxoasTt HesameTHO. EAMHCTBEHHOE,
4YTO MOXKET 6POCUTLCA B I/1a3a — 3TO KaTylwKa npoduna
OKO/10 NtoKa. A ecnun npodu/ib NogaeTca HapesaHHbIMK
nosiocamu, TO U KaTyLlKa He TpebyeTcs.

MnoTHble MNBX-naHenu 3awmLatoT OT KOPPO3UN U
YAYYLWAOT rMApaBAnyecKkne xapakTepucTmkn. Bee, yto
nonasno BHYTPb TPyObl, yKe He UMEeeT LLaHca NPOoCoYUTLCA
Hapy»Ky. Mo 3aBepLlieHnn paboTbl KOHCTPYKLMA
CTAHOBUTCA NPOYHOWN, U, B CPAaBHEHUM C U3HAYA/IbHOW,
06/1a43€eT UCKNOYUTENIbHON TMAPABINKOMN.




SANIVAR -
CKopas
NOMOLLb N
KOppOo3UHOro
TpybonpoBoja

Texxonorua SANIVAR
npegHa3HayeHa

[INA BOCCTAHOBNEHUA
Tpy6 nmameTpom

ot 80 no 400 mm

C yrnamu noBopoTa 10
90 rpaaycoB 1 TONLIMHOIA
CTEHOK 0 3.5 mMm.

O6nactu npumeHeHua —
NUTbEBaA U
NPOMbILLNEHHAA BOAA, ras,
6eH3uH, HehTb U XuMmA.

TpyObl pHaBeroT,
WHOT A HEOMUAAHHO

ObeLLaHHbIM CPOK 3KCNAyaTauum Ana cTabHOM
BOAOMNPOBOAHON TPYObl COCTABNAET NATLAECAT /IET, HO
HEeKoTOpble NPUXOAAT B HEFOAHOCTb FOPa3 o PaHblue.
[ns 3ameHbl 3HoWeHHOW Tpybbl TpebyeTca packonka
TpaHLWel, BCKpbITUE acdanbTa, NnepekpbiTne gopor. A
ewe 1 6puraga paboumx, ropoackan TeXHUKa U
HECKO/IbKO AHEW, @ UHOTAA U HeAe b KPYFIOCYTOYHbIX
pabor.

Ho Bce morkeT 6bITb MHAYe. BoccTaHOBUTL TpybonpoBsos,
no texHonorum SANIVAR MOXHO BCEro 3a HECKONbKO
Yyacos, a gna npoBeaeHUsA pabot TpebyeTtca bpuraga m3
yeTblpex YesioBeK. MNpu cBOEBPEMEHHOM NPOBEAEHUN
paboT He NoTpebyeTcss HM aBapUIMHbIX KOMAHZA, HU
HOYHbIX CMEH, HM HapyLLIEHWA NPUBLIYHOTO PUTMA
YKU3HM ropoaa.

Kak npoucxoaut BoccTaHoBneHue?

Yynok npotarmeaetcs B Tpyby Ha AimHy Ao 700 meTpos.
C ABYX CTOPOH ycTaHaBaAnBaeTca MypTa — 1 HOBbIN
TpybonpoBoga rotos K paboTe. Mpu nogaye rasa, Boabl
nan HedbTENPOAYKTOB BKNAAbIW 3aHUMAET BCe
NPOCTPAHCTBO TPYy6bl NPaKTUYecKn 6e3 notepb B
CceYeHUM, MO3TOMY CKOPOCTb NOAAYM OCTAeTCA TaKoM
e, KaK 40 peMOHTa. [epMeTUYHbIM BKIa4bIL
HEBOCMPUUMYMB K MEXAHUYECKUM, XUMUYECKUM U
TEn0BbIM BO34EeNCTBMAM, a cTapan Tpyba cTaHoBUTCA
KapKacoMm /11 HOBOW, YTO AaeT AO0NONHUTENbHYIO
3aLUNUTY U rapaHTUIO OT aBapmil.

CnpuHT Ha

NntobyH aUCTaHLUIo

CTomeTpoBas AMCTaHLMA NpeosoneBaeTca

3a 20 muHyT. CpeaHAA CKOPOCTb MPOTAXKKM —
3-5 meTpoB B muHyTy. M0 cyTH, 3TO pekopaHoe
Bpems BOCCTaHOB/IeHMA paboTocnocobHocTH
TpybonpoBoaa B cpaBHEHUM C APYrMMU
6ecTpaHLenHbIMU TEXHONOTUAMMU.

CnepyeT, yuuTbiBaTb, YTO HEKOTOPOE BPeEMSA
notpebyeTca AN OUUCTKU Tpy6bl,
Te/NIeMHCNEeKLMM N MPOBEPKN PyKaBa

Ha repMmeTnYHOCTb.

ABCONIOTHas repMeTUYHOCTb U YCTOMYMBOCTb

K MEXaHWYECKMM BO3LENCTBUAM NpU
TPaAHCMNOPTUPOBKE XUAKMUX U ra3006pa3HbIX
cpep, Ha tobyto AUcTaHUMIo. PyKaB NoaHOCTbIO
3ano/siHAeT coboil Tpyby.

XuMmmnyeckas yctoumBocTb. KpyrmoTkaHHbIN
WnaHr, coctoalmii 3 100% nonnadpmpHbIx
BOJIOKOH C MOKPbITUEM U3 TEPMOMIACTUYHOFO
nosvypeTaHa U NoaU3TUNEHA, COBEPLLEHHO
paBHOAYLIEH K BO34EMCTBUIO BOAbI, B TOM YNCae
M TEXHWYECKOW, a TaKKe HedTeNnpOoaYKTOB U

rasos.

JKoHOMMYecKana aPpPeKTUBHOCTL. B nepsyto
oyepesib, CHUMKAKOTCA 3aTPaTbl HA MEepPeBO3KY —
HeT HeobX0AMMOCTU TPAHCNOPTUPOBATb
MHOTOTOHHbIE TPyObl. EAUHCTBEHHOE, YTO
TpebyeTca, MexaHM3M A/1A NPOTAXKKM pyKaBsa
BHYTPW CTaporo TpybonpoBoaa 1 yCcTaHOBKa
My(pTOBOroO COeMHEHUA.
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SAERTEX:
CIPP

CO CKOPOCTb0
cBeTa

CrexknonnacTuKoBbIi
CBETOOTBEPHAaeMbli
naiiHep AnA HanopHbIX
BOJI0NPOBO/IOB U
KaHanusaumi
OnaMeTpom

ot 200 po 1500mm
U QNMHON

1o 400 meTpos.

YTO6bI BOCCTAHOBWTbL FOPOACKME MArUCTPasIbHbIE CETU U
HaMOpPHbIe KaHa/M3aLMK, He HAZO MEHATb TPY6bl. LI M CTO E bl CT P 0 H A OJ-I ro
CIPP SAERTEX obecneyuT caHUTapHY YACTOTY M NMPOYHOCTb I [

TpybonpoBoay Ntoboli cTeneHn U3HoLeHHOCTU. CKOpPOCTb
YCTaHOBKM — OT Tpex YacoB. OamH y4acToK — oaHa paboyas
cmeHa. [1ns goctyna K Tpybe A0CTaTOYHO ABYX KOT/IOBAHOB.
PyKaB aKKypaTHO NMPOTATMBAETCA B TPYOY, C ABYX CTOPOH
YCTaHaB/IMBAKOTCA 3aMyLLKK. [loc/ie 3aKayukm BO3yXa pyKas
pacnpaBaaeTcs, N0THO NPWAEraeT K cTeHKamM Tpybbl. 3a
CYMTAHHbIE MUHYTbI MOLLHbIE YbTPAadUONETOBbIE IAMMbI
NPEeBPALLAOT MATKUM NIAHEP B MPOYHYHO, CAMOHECYLLYIO
TpyoOY.

3aBepLuatoLLan CTaamA — YCTaHOBKA MydT M BOCCTaHOBEHME
rPYHTOBO-A0POXKHOIO NOKPbITUA. Yepes yac nocne
3aBepPLUEHNA PEMOHTA HUKTO He [orafaercs, YTo 34ech
pabotana cneLTexHMKa.

CnewumanbHo pa3paboTaHHbIA A4/1A TPy6onpoBoaos,
paboTatowux nog, gasneHmem, YP-otsepaaembii
CTEK/IONNACTUK BOCCTAaHABAMBAET GYHKLMOHANbHOCTb U
YBE/IMUYMBAET CPOK C/Y¥KObl HAMOPHbIX BOAONPOBOAOB C
NUTLEBON BOAON, KaHAaNN3aLUMIM, MPOMBbILLIEHHbIX CETEM.

SAERTEX-LINER ®Pressure

Pa3pabotaH 4/19 HaNOPHbIX KaHaM3aLMI U MPOMBbILLAEHHbIX

WH}KEHEePHbIX ceTelt. J/laliHep ¢ MHOFOC/I0MHOM CTPYKTYpOM

OT/IMYaeTcA 0coboi HALEKHOCTbIO. APMUPOBAHHAA NIEHKA

CHapY»KK, CTEK/IOBO/IOKOHHbIN PyKaB M BHYTPEHHEE NOKPbITUE

¢ 6apbepom OT NPOHMKHOBEHMA CTUPO/IOB — BCE B KOMM/EKCE

06pasyeT KOHCTPYKLMIO, YCTOMUYMBYHO KaK K BHELUHWUM, TaK U PykaB SAERTEX He npuKienBaeTcs K Tpybe, No3aTomy He TpebyeT AIUTENbHOTO
BHYTPEHHUM Harpy3Kam. M C/IOXHOTO NpOoLLecca NOAroTOBKM BHYTPEHHEN METaIINYECKOM

NMnoBeEPXHOCTU BOAOMpPOBOAaA.
SAERTEX-LINER ® Shaft

CTeK/I0NNaCTUKOBbIV NaliHep 4/19 PEMOHTA LIAXT KOMOALEB.
HoBbIi KosoZel, ¢ NPOAO/IKUTENbHBIM CPOKOM C/TYKObI
BbIAEPYKMBAET CTAaTUYECKME HArPy3KM OT BEpXHEW

KPOMKM /10TKa 40 NMOBEPXHOCTN AOPOTM.

K MecTy yCTaHOBKM NOABO3UTCA YrKe NOArOTOBAEHHbIN PYKaB, MPOMUTAHHBbIN
COCTaBOM, OTBEPKAAEMbIM yabTpaduonetom. HeT He06X04MMOCTH
NPOBOAMTb MOArOTOBUTEbHbIE PAabOThl Ha NIOLAAKE.

BHYTpeHHAA NOBepXHOCTb 1aliHepa B npoLecce Bcelt paboTbl OCTaeTcA YUCTON.

® 3710 0c0H6EHHO aKTyaNbHO NPY BOCCTAHOB/IEHUMN «MUTHEBbLIX» BOAOMNPOBOAOB
SAERTEXLIN ER H20 1 TpybonpoBoaoB A1 cneumasnbHbIX MPOEKTOB.
TexHonorMa BOCCTaHOB/IEHMS TPYOOMNPOBOAOB C NMUTLEBOW BOAOMN.
PyKaB 13 CTEKNOBOMIOKOHHOIO N/1IaCTUKa NPONUTLIBaETCA SAERTEX CIPP NnpvHMMAET 1 BblAEPKMBAET HArpy3KM HANOPHOM
cMmonol 6e3 npumecy CTMpPona, YTo rapaHTUpyeT BOZONPOBOAHOM M KAHANN3ALMOHHOM CETU HE3ABUCMMO OT CTapol TpyObl.
YMCTOTY BOAbI. 3aMaTEHTOBAHHOE BHYTPEHHEE > ToNLWMHA CTEHKM laliHepa 3aBUCUT OT COCTOAHUA UCXOAHOM TPyObI
MOKPbITUE CO BCTPOEHHbIM 6apbepom n Bapbupyetca ot 4,3 go 12,3mm.
obecneynBaeT bbICTpoe OTBEPAEHNE
n av6COI1POTHyIO repMeTM4yHOCTb : ' Bo Bpems ycTaHOBKW BeAETCA NMOCTOAHHbIA KOHTPO/Ib AaBAEHUA BO3AYXa,
JlanHepa. i coctoaHuA Y®-namn 1 TemnepaTtypbl oTBepXKAeHNA. Becb npouiecc

' : 3aMuMCbIBaeTCA Ha BUAEO.
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CIPP -
BOCCTAHOBJIEHUME
TpybonpoBoaa
noboro

Juamerpa u
reomMeTpum

[pumenaeTca and
apMupoBaHuA
BHYTPEHHEeIA NOBEPXHOCTH
TpybonpoBoaa
6ecLLU0BHbIM
NOAUMEPHBIM PYKaBOM.

BoccraHoBneHue
TpybonpoBofaoB
[ANaMeTpom

ot 100 po 3000mm.

[nybuHHOE BOCCTaHOBREHUE

TexHonorua CIPP (3aTBepaeBatowan Ha mecTe Tpy6ba)
MO3BO/IAET B KpaTyalLuMe CPOKM BOCCTAaHABANBATD
Tpy6bl AnameTpom ot 100 go 3000 mm. BeclioBHbIM
NOAMMEPHBII PyKaB NPOTArMBaETCA B NONOCTb TPYObI €
NAOTHOM PpUKcaumel BHelHel 060/104KM K
BHYTPEHHel NoBepxXHOCTM TpybonpoBoaa. Pykas
BbIBOPAYMBAETCA Ha BCIO AIMHY CAHUPYEMOTO OTPE3Ka,
nocse Yero NPOUCXOAMUT NOSIMMEpPU3aLMA PYKaBa,
KOTOpan BO3MOXKHA OA4HUM U3 Tpéx cnocobos: ropayei
BOAOW, Napom uau ynerpaduronetom. MNocne
3aTBepAeBaHMA Mbl NONly4aemM MHOTOC/IOMHBIN KapKac
M3 TOHKOTO BOI/I0KA, CTEK/IOBOIOKHA M
nonunponuneHa. Hoeasa Tpyba He ycTynaeT no
NPOYHOCTM METANNY U, MPU 3TOM, €€ NOBEPXHOCTb
yCTOMuMBa K Nt060I1 KOppo3nN.

HWKTO He BUAMT, YTO MPOUCXOAMUT NOA 3eMAEN, FOPOL,
YKMBET NPUBbIYHbIM PAcCNOPAAKOM, @ B 3TO Bpems
KaHanunsaumoHHas Tpyba B 50 nam 100 meTpax ot
Ko/foAua npuobpeTaeT HOBblE CBOMCTBA M KA4YecTBa,
KOTOpble NO3BOAT 3KCMNYyaTUPOBaTb TpybonpoBog be3
3aMeHbl U KanuTanbHOro pemoHTa 50 net n bonee.

Hak ato pabotaer?

Mepepn Hayanom paboT BHYTPEHHAA NOBEPXHOCTb
Tpybbl NogBepraeTcA cCaMomy Cepbe3HOMY aHaNun3y:
nccnenyeTca Kaxabli CAaHTUMETP Ha NpeAMeT CBULLEN,
KOPPO3uK, TPELLMH 1 pasopBaHHbIX CTbIKOB. Moz
HaZ,30pOM Te/IeKamepbl CoBepLIaeTCA TLWaTeIbHan
OYMCTKa TPYObI M yAaNATCA BCE MHOPOAHbIE
dparmeHTsbl.

3aTem NOMMEPHbIN PyKaB BbIBOPAYMBAETCA BHYTPb
TPYbbl, NPOYHO NPUKPENNAETCA K BHYTPEHHEN,
npeaBapuTesIbHO OYULLLEHHON NOBEPXHOCTU U
npoaBuraeTcs go caepytouiero konogua. MNocne
3aTBEpAEBaHMA CMO/bI TPyHa CTAaHOBUTCA HEYS3BMMOW
A7 KOPPO3MK, CTOUHDBIX BOA, KUAKOCTU UK rasa.

Camad rubran 13 npoyHbIX, camas

npoyYHaa U3 rubxux

Bbicokas CKOpPOCTb NpoKknagKu

MArKuU pyKaB Nof, BbICOKUM AaBNEHUEM BOAbI NN
napa BbIBOpayMBaeTCcA BHYTPb TPy6bl, 4TO NO3BOAAET
npoxogutb 300-500 meTpoB 3a O4HY CMEHY.

lpeogonenue n3rubos

HeT 6oabLuoi pasHULbI, Npamasn Tpyba uan nsorHyTas,
HaxoAATCA BHYTPU TPYObl CyKeHUA UAN HET. BaxHO, 4TO6bI
yro/ noBopoTa He mpesbiwan 90°C. 3To, NnoxKanyn, camas
«rMBbKan» TEXHOAOIMA BOCCTaHOBAEHUA TPyOONpoBOAOB.

YcTonuneas KOHCTPYKLUA

MHOrocnoMHbIN GeTp ¢ NoAUNPONUAEHOBLIM
NMOKPbITUEM MPOMNMUTLIBAETCA CMOJION 1 Noce
OTBEPXKAEHMA NpeBpaLLaeTca B Henpobrsaembii
3aLLUUTHBIN CNOM TONILMHON He MeHee 3 MM. MATrKui
PYyKaB CTaHOBUTCS ¥KeCTKoW TpybHoin.

TpebyeTca MUHUManbLHAA CTPOUTENbHAA NNOLLIAAKa
[ns BocCTaHOBNEHUS TPybONPOBOAa HE UCMOIb3YHOT
rPOMO3AKYH CTPOUTE/IbHYIO TEXHUKY M 060pya0BaHMe.
K KonogLy nogbesyatoT ABa aBToMobuAs,

npoLLeccom ynpasnseT bpurasa U3 nAtu paboumx.

Hoppo3suitHaa ycToinumBocTh
PyKaB cOCTONT U3 MHEPTHBIX MOIMMEPOB, MPONUTaH
3MNOKCUAHOW MAn-nonu3bUPHOI CMOAOM, NOITOMY
COBEPLUEHHO PaBHOAYLIEH K KOPPO3UU, FPUOKY
¥ paspyLInMTeNbHOMY-BAUAHMIO
TpchnopTMQYgMbﬁ cpedpbl.
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POWERTEC:
HOBbIE CTEHb
Nof3eMHBbIX
KONNEeKTopoB

CeKuuoHHoe
BOCCTaHOBNEHUE
TpybonpoBo/0B 6onbLLOrO
AnMameTpa u

noboi KoHdurypauuu.

CexumoHHo-TYHHenbHaH
TexHonorusa

JIMWb KOMMYHanbHbIe CYXKObI U AUrTepbl 3HAKOT, KAKOM
npuyyanmMeoi Gopmbl MOryT H6bITb NOA3EMHbIE
Tpybonposoapl. Kpyrnaa Tpyba nosBopaumnsaet, nepexoanT
B ANLIEBUAHYIO UM B KBaAPaTHbIN TYHHENb — 3TO He TOT
Cly4ai, Koraa BHYTPb MOXKHO NPOBECTU CTasIbHYHO UK
KenesobeToHHyo Tpyby.

[na pemoHTa, BOCCTAaHOB/IEHUA U CaHALMKN FOPOACKUX
KONIEKTOPOB W JINBHEBbIX KaHa/M3aLUMii BO BCeM MUpe
adPeKkTMBHO Mcnonb3yeTcsa TexHonorua PowerTec.
TOHKMe M NPOYHbIE CEKLMM NPUHUMALOT Nitobyio dopmy,
BbIAEPXKMBAIOT NIOOYIO HarpysKy U moryT bbiTb Nt060M
OJIMHBI.

Mocne ycTaHOBKM NPOCTPAHCTBO MEXAY BHELIHEN CTEHKOM
CEKLUMU N BHYTPEHHEN CTEHOW TYHHENA 3aM0NHAETCA
LeMeHTHbIM pacTBOPOM. pu 3TOM 3aKpbIBatOTCA MYCTOTbI

W HULWW, 06Pa30BaHHbIE BbINABLUMMMN KMPUYAMMU,
TpelwmnHamu. B pesynbtaTe nonyyaeTca apTepus, NpoyHas,
KaK »ene3o0b6eToH, 1 yCToMUMBanA K paspyLUEHMUIO.

Bce, 4To NonagaeT B KOAIEKTOP, CKOMb3UT NPOYb U3 FOpoaa,
a BHYTPEHHAA NoBepxHOCTb TPYObl Bceraa ocTtaercs
naeanbHO YUCTOM.

Mbi pabotaem nop, 3emnei,
1 HUKTO Hac He BuauT!

Cekumnun PowerTec AnA Kaxkaoro npoekTa
M3roTaB/ANBAOTCA OTAE/IbHO Ha 3aKa3 A4/1A TOYHOro
COOTBETCTBUA NapameTpamM KONNEKTOPa UAN TYHHENA.
KaKabli cermeHT NPOoYHO coeamHAeTcA pacTpybom

C npeaplaywmm cermeHTOM. Nocsie CTbIKOBKM LWBbI
CK/1IeMBAIOT INOKCUAHBbIM Kieem. Tak Kak MHOorue
noA3eMHble Kopuaopbl bblan co34aHbl 3340110 A0
dopMMpOBaHMA CTAaHAAPTHBIX KONIEKTOPOB, AN
obecneyeHna AOCTYNa U TPAHCMOPTUPOBKU CEKL MM
npuAeTCcs BbIKOMATb OAMH TEXHONOTMYECKUIA KOT/IOBAH.
Bce ocTanbHble paboTbl HE3aMeTHbI. J/Tloan nayT no yauue
W Oarke He 3HaloT, KaKue C/IoXKHble paboTbl BegyTca

Yy HUX NoA, HOramm.

LINER
TEC

MHoroobpasue thopm, NerkocTb YCTaHOBKM
N HenpeB30ieHHaa NPOYHOCTb

KOHCTPYKTUBHOE pelleHne, He orpaHnYeHHoe HU
AnameTpom, H1 dopmoit. CeKummn moaenmpyotca
no napameTpam TpybonpoBoga, U3roTaBaMBaoTCA
Ha 3aBOAE M TPAHCMOPTUPYHOTCA K MECTY YCTaHOBKM.
Hanbonee yacto BcTpeyatoLwmeca Gopmbl: Kpyrnas,
AWLEBUAHAA, INNMCOUIHAA, apOYHan, KBagpaTHas,
CMIIOCHYTbIN 3NNMC, CNAIOCHYTbIV KBaApaT.

M3HocoycToM4YMBOCTb. MNagKas 1 NPOYHaAA BHYTPEHHASA
NnoBepxHOCTb TPyb 6e3pasnmMyHa K yaapam, LapanmHam
1 BUBpauuam. B To e Bpema, CaMu CEKLUN BbINMONHEHbI
M3 }KECTKOTo M NPOYHOro MaTepmana c OTHOCUTE/IbHO
TOHKMMM CTEHKaMU U BbICOKO abpa3nBHON BHeLHeW
NMOBEPXHOCTbIO, YUTO obecneyunsaeT naeanbHoe

M HAaZl@XKHOE CLEnJ/IeHne C LEMEHTHOM 3a/IMBKOM.

A6COoNIOTHAsA YCTOMUYMBOCTb K KOpPo3un. MNoasemHble
rasbl, arPecCUBHbIE }KMAKOCTU U rPUBOK He paspyLiatoT
cTeHbl. [laxke ecv BHYTpU TpybonpoBoaa He
NpeKpaLLaloWwmninca coneson TyMmaH, a No AHy TeyeT
KMCNOTHanA peKa (YTo HexapaKTePHO A/1A rOPOACKMX
KaHa/nM3aLuit), To CnycTa A4eCATUNETUA BHYTPEHHAR
MOBEPXHOCTb TPY6bl OCTAHETCA HEU3MEHHOM.

YKpennatoTca U3HOLWEHHbIE U UCTOPUYECKUE
WHXXEHEepPHble KOHCTPYKLMK, MPU 3TOM OPUTUHA/IbHAA
KNafiKa OCTAaeTCs HEeTPOHYTOM U KOHCEPBMPYETCS Ha
MHOrO f1eT. 3TO 3HAYMT, YTO € NnomoLbo PowerTec
MOXHO YKpenaaTb TYHHEeNN, noAsanbl U pycna
Nnoa3eMHbIX PeK, MPONOXKeHHble ewe B 17-18 Bekax

W JaXKe paHblue.

Bce ceKumMM ycTaHaBNMBAKOTCA CTPOrO MO LEHTPY
cywiecTBytoLLen Tpy6bl, nosTomy npu
LLleMEeHTMPOBaHUN HoBasA Tpyba He nmeeT cnabbix

U TOHKUX Y4aCTKOB.
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SPECTRASHIELD
3aluulaeT

100 ner,
HaHocUTCA

3a 1 yac

[ina pe3epByapoB NUTLEBOIA
BO/Ibl, KAHANU3ALWUOHHbIX
KONopLeB, aspaLmnoHHbIX
bacceitHOB, perynupyembix
pesepByapoB BOJOCTOUHbIX
CUCTEM U KOHEHCALIMOHHBIX
Kamep CNOXHO HanTu u
pekomeHpaoBaTh bonee
NPOCTOE M HafleHHoe

B MOHTaMe peLleHue,

yem Spectrashield.

R VL ] e

) ,p?:,-aém.

[on
NPUKPbLITUEM
Spectrashield

3anaTeHTOBaHHaA TEXHOOIUA
MHOTOC/I0AHOTO MOIMMEPHOTO NMOKPLITUA
obnasaer UCKNOUYNTENbHBIMU KayecTBamMMy,
KOTOpble NepeaaoTca 3aLmLLaeMon
NMOBEPXHOCTU, — YCTOMUYMBOCTb K HarpysKam,

3alMTa OT MHOUALTPALMK, N3HOCOYCTOMYMBOCTD.

[BYXKOMMNOHEHTHOE CPeaCTBO

HaHOCMTCA NOCAOMHO Ha BETOH, KMPMUY NaK
METaNN N B TEYEHWNE CUUTAHHbIX CEKYHZ,
npeBpaLaeTcsa B CynepnpoyHyto 060/104Ky,
YCTOMYMBYIO K BbICOKMM W HU3KUM
TemnepaTypam, pacTBOPam KUC/OT, LLEeNoYen,
CNUPTOB U1 Maces, TBEPAYHO U 31aCTUYHYIO
04HOBPEMEHHO. ITa 060/104Ka NPEKPacHo
NOAXOAMT A8 TEXHUUYECKMX Pe3epByapos M
OTBEYaEeT CaHUTapHbIM TPeboBaHUAM, ecan
KOHTaKTUPYET C MUTbEBOW BOAOW.

“

y - Ty

Bbirogb! ncnonb3oBaHUA

OcTaHoBKa Koppo3uu

MAPOU30NSALMOHHBIN CI0OWN U3 NOIMMEpPa He JaeT
LIAHCOB PXKaBUMHE, IPUOKY U NaeceHu, a Takxke
Apyrnm GakTopam U UCTOYHMKAM MeaeHHOro

M CbIPOrO paspyLleHus.

100 nert akcnnyatauuu, 10 net rapaHTuu
B TeyeHwWe BCero cpoka cny»Kbbl NoKpbITUE
COXpaHAeT CBOU TMAPOU30NALNOHHbIE CBOVICTBa,
OCTaeTcA N1aCTUYHbIM N He pacCTpeCKMnBaeTcA.

Po30BbI — HageHHbIN!

LINER
TEC

LLlaxTa B waxre

AHTMKOPPO3MIiHaA 060/104Ka NnoaobHO Konbe B
TEPMOCE repMeTUYHO 3aKPbIBAET BHYTPEHHIOO
NoBEPXHOCTb pe3epByapa, OCTaBAAA TONbKO
TEXHO/IOTMYECKNE OTBEPCTUS.

100% BoccTaHOBNEHUE CTPYKTYPbI NOBEPXHOCTEIA
TpelwmHbl, AedeKTHbIE LWBbI 3aKPbIBAOTCS,
BblPaBHUBAOTCA N CTAHOBATCA HE3aMETHbI

noA nNnoKpbITUEM.

bbiCTpbIii MOHTaK
O6bIYHbIV CMOTPOBOM Konoael, rybuHon 2,5 meTtpa
obpabaTbiBaeTca meHee yem 33 60 MUHYT.

PecTaBpaumsa U3HOLLIEHHbIX CAHTEXHUYECKUX NOBEPXHOCTEN U YKPenaeHWe HOBbIX CTEHOK KONoALeB, Kamep 1 bacceiHoB
coBeplUaeTca B YeTbipe 31ana. CHayana c NOBEPXHOCTEN YAANAOT rPA3b U KOPPO3UIHBIK MaTepuan. [lanee HaHocUTCA
TMAPOV3ONALMOHHbIN C/I0M, 3aTeM CieayeT BblipaBHUBAIOLLEE MOKPbITUE U3 ra30HEMNPOHULLAEMON NMONYPETAHOBOW MEHbI.
B 3aBepLUeHMM — 3aLLUTHBIN CNOW U3 MOAUGULMPOBAHHOTO NOIMMEPA HA OCHOBE CUMJ/IMKOHA. TPEXCNOWHbIN 31aCTUYHDIN
“CaHABMY” BblAEPKMBAET BbICOKME HArpy3Kku, obecneunsaet 6eclloBHyo0 06paboTKy, BOCCTaHABNMBAET CTPYKTYPY

NoBepxXHOCTEN.

(D Ycunex u 3awmwwer

Hanecute Spectrashield Ha 06bIuHbIA KpacHbIA Kupnuy
W TIoCne 3Toro NonbITailTech pa3buTb €ro MoONOTKOM.
locne HECKONbKMX CUNbHBIX YAAPOB KUPNNY MOMET
PacKpOLLMTLCA BHYTPW, HO €r0 NOBEPXHOCTb COXPAHUT
thopmy U hyHKLMOHANBHOCTb. TaKUM 00pa3om MOHHO
YBENUYMTb CPOK CNYHObI CTEHBI, B KOTOPOIA Yiie
Hauanacb Koppo3aua 1 00pa3oBan1ch TPeLLUHbI.

lpoTvBOYAApHbIE, FepMeTUUpYIOLIVE,
aHTUKOppO3uitHbIe cBoicTBa Spectrashield coenanu
370 NOKpbITUE 6e3yCNoBHLIM NAEPOM B CBOEM KNacce.




MMIPO — BoccTaHoBneHue [louemy cnenyer Bbi3BaTh
cnocobHoCTY TPYObI [INA NPOMbIBKM TPybonpoBoaoB?

TN L b 5T K camooumcTke g
[IPOMBIBEA EEEEREREX:

Yepes HecKo/bKo 1eT paboTbl KaHaNN3ALMOHHOIO TpybonpoBoaa, HO BbIHECEM 3KCNEPTHOE 3aK/Nt0UeHUE WAambl HedTENPOAYKTOB, XKUPOBbIE MPOAYKTbI }KMBOTHOFO
TpybonpoBoAa UAM IMBHEBOIO CTOKa BHYTPU Tpyb MO ero COCTOAHMIO, YTO MpeAyNpPexAaeT BHe3aMHbIN v W PaCcTUTE/IbHOTO MPOUCXOXKAEHNA, OTXOAbl XMMNUYECKOTO
BO3HMKaeT cBoA dnopa, bayHa v gaxke naHawaodT: £l0POroCTOALMA aBaPUIAHbIA PEMOHT. MPOW3BOACTBA U NULLEBOM UHAYCTPUN.

NOABNAOTCA HAHOCHbIE Cy¥KeHWsA, NPO6KM 1 3acopbl,

MeLLaloLLIMe K13HKU ropoaa. Mpu 3Tom cocTas 3TUX BbinonHWm Bce paboTbl MO OUYUCTKE TPyHOONPOBOAA, B TOM Obecneyrm MOLLHYO MPOMbIBKY /1H0ObIX OTNIOKEHUI B
3a/1een MOXKeT BbITb CambiM PasHOO6Pa3HbIM: yucae NoAroTOBUTE/IbHYHO YacTb K CaHaLuMKn Tpybonposoaa Tpybax amamerpom ot 80 go 2000 MM, 4TO NO3BOAAET
YKMPOBbIE NPOAYKTbI, CTPOUTENbHbIV Mycop, bbITOBble N106bIM M3 U3BECTHbIX METOAOB. B cocTaBe KOMMIEKCHbIX PeLnTb 334a4N OYUCTKN BONBLUMHCTBA FOPOACKUX
oTxoAbl. Bce 3To HaKannMBaeTcs, 3aTPyLHAET NPOTOK U paboT Bbl sKOHOMMUTE 15-20% OT cpeAHEePbIHOYHbIX KaHa/M3auui.

rPO3UT Pa3IMBOM KaHa/IM3aLUMOHHbIX BOA,. OTA0XKeHUA € pacLeHOK Ha aHaNOrUYHYIO YCAyry.

MpepoctaBum BUAEOOTHET NO COCTOAHMUIO prﬁbl aowu

rogamu NPeBpaLLatoTCa B arpPeccUMBHYIO Cpeay,
Moc/e OYMCTKM.

npoeaatoulyto Tpybbl 1, Kak cneacrsue, datanbHyto ann
3[0pOBbSA XUTeNel ropoaa.

C NOMOLLbIO TMAPOAMHAMUYECKOM NMPOMbIBKM Mbl ; '
BOCCTaHaB/IMBaeM cnocobHOCTb TpybonpoBoaa K il - .
camooumLLeHnto. MolHas cTpys BoAbl BbIFOHSAET NeCoK,
3eMJ1t0, KaMHMU, BbITOBbIE OTXOAbl U APYTUE OT/IOKEHUS.
Bce, UTO CMbIBaeTCA B KO/04eL, He3ameaUTebHO
OTKa4YMBaAETCs MA0CcoCoM. HeckonbKo Yacos — 1 Tpyba
BOCCTaHOB/IEHA [0 Paboyero CoCTOAHMA U CaHUTApPHOM
HOPMbI.
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yCTpoﬁ CTBO ,U,BO |7| H 0|7| nn HBMD,a I-WI n Y1o6bl reHepaibHas NPOMbIBKa 1 YCTPaHEHWeE 3acopa

TpybonpoBoaa npoxogaunn bbicTpo, 3GPEKTUBHO U
He3aMeTHO, Mbl MCMO/Ib3yeM aBTOMOBU/Ib, OCHALLLEHHbI
COKPYLUNTENbHOM ANA N0ObIX OTI0XKEHWUA NPOMbIBOYHOM
CUCTEMOW M MI0COCOM. TaKoe TeXHUYECKoe peLleHne
No3BO/IAET COBMECTUTb MPOMbIBKY TPYD, OTKAUKy 1
TPAHCNOPTUPOBKY 3aCOPa, MPEBPALLEHHOIO B KUAKYIO
cybCTaHLMIO, K MECTy YyTUAM3aLMKN 33 O4MH ceaHc. OanH
aBTOMODOMb, HECKONIbKO YE/I0BEK — M MOSIHOE OTCYTCTBUE
cnenoB paboTbl MOc/e 3aBepLIEHNA YOOPKM.

OZHAKO CTOUT MOMHUTb, YTO NPOMBbIBKA M NPOYUCTKA
TpybonpoBoaa — 3TO TONIbKO BpemMeHHasa mepa. Tpybbl
M3HaLLMBAOTCA, U MOMMMO YOOPKM MM NoTpebyeTca
BOCCTaHOB/IEHWNe. YTO6bl COXPaHWTb CMOCOBHOCTD K
CaMOoOYMCTKe TPYObl Ha MHOTO /IET, He0bXoAMMO
COBMECTUTb NPOMBIBKY C CaHaLmen Tpybonposoaa.




TenenHcnexuums
NHHEHEpPHbIX
ceTen

[log3eMHbli fo3op

BbicTpan v yaobHas npoueaypa
npeaynpexaaer TpyLoeMKue u
poporocrosime pabotbl. Mog3zemHbii
«Tesiernas» He TObKO JIOKaNn3yeT aedekTt

C TOYHOCTbIO 10 HECKO/IbKUX MUIIMMETPOB,
HO 1 GUKCUpYeT Manenumne NoBpexaeHUnA
TpybonpoBoaa A1 U3y4eHMA U OLLEHKM
macwTabos ganbHenwmx pabot. Cpasy
BMAHO, KaKMe y4acTku TpebytoT onepaTtmBHOro
BMeLLATENbCTBA, @ KaKMe NPOAeTbl MOXHO
WCK/IOYUTb M3 NMIAHOBOTO PEMOHTA.
JOTOLHbIN TeNEUHCMEKTOP 0OHAPYKUT
3acblNaHHble U 3aachanbTMPOBaHHblE
KONoALbl,

onpeaenuT BCe TPELLMHbI, LBbI U TEYW,
HalZeT 3acopbl U NOCTOPOHHUE NPEeaMETbI,
BbIABUT Aedpopmaumm Tpyb, noporu un
MOBOPOTHI, OLLEHUT CTeNeHb BO34ENCTBUA
ra3oBOI KOPPO3UM Ha KaHasbl U KONEKTOPbI.
He3ayem pacKkanbiBaTb TpaHLIeW, YTOObI
YBUAETb NPUYMHY 3aCOpa UM MecTo NpoBana
Tpy6bl, AOCTATOYHO NPOBECTU
NATHAAUATUMUHYTHbIV ayauT U NONYYUTb
MOMEHTa/IbHbIN AMarHo3 Ntoboro yyacTka
Tpybonposoaa. Busyanmsauma

WH}KEHEPHbIX ceTell No3BonseT BbIbpaThb
Hambonee apHEKTUBHBIN U HAMMEHEee
3aTpaTHbIV CNocob pelueHmn toboi
nogzemHon npobaembl.

Y1o cKkpbiBaeT Tpybonposon?

Kakum 6bl y3KUM 1 AIMHHBIM HY 6b121 NponeT Tpy6bl, SAEKTPOHHbIN a3 cnocobeH
paccmoTpeTb Bce AeTanun Ha ntoboii rybuHe npu agnametpe Tpyb6onposoga ot 50 mm u
NPOTAXKEHHOCTU NOA3EeMHOM Tpaccbl A0 2000 M. 3To NO3BONAET He TONbKO A0BUpaTbCca A0
TPYAHOAOCTYNHbIX 3aBaJIOB U aBapUIHbIX YYACTKOB, HO U CO34aBaTb 06HOBAEHHbIE KapTbi U
npoduamn ropoaCcKUX ceTel AarKe B TeX C/lydanX, KOrga cxembl NOTEPAHbDI, YCTapeau uam no
KaKOW-TO APYroi NpuUYmnHe He 3aCNyXXKUBAIOT AOBEPUA.

Bugum rny6oko, pemoHTUpyem 6e3 pacKomnoK

= Cneuunanusauma KOMNaHUM — Bbibop Haubonee B [InarHOCTMKa U peMOoHT 3a 24 yaca.
NOAXOAALLEro peleHns ANA CaHaLUN U PEMOHTa Korga cnoxusluasca cutyauusa Tpebyer
Tpy6onposoaa. He npocTo AMarHocTuKa, HemeZA/IeHHOro onepaTMBHOrO BMeLLATeNbCTBa,
a peweHue npobnembl. Mbl Cpas3y e roToBbl NPUCTYNUTDb K paborTe.

B Co6CTBEHHbI NapK ANarHOCTUYECKOM annapaTypbl m HesaBucumas guarHoctuka.

no3BoNAET IMy60Ko 1 B AeTaNAX U3yuuTb Nobyro Mbl 3auHTEepecoBaHbl B TOM, YTO6bl NOMOYb
BHYTPEHHIOI0 NOBEPXHOCTb TPY6bl, B TOM Uncnie MUCNPaBUTb CUTYaLUIO, U NPU HEOBXOAUMOCTHU
1 c 063opom B 360 rpagycos. MOXXeM NPOBECTU TONIbKO TeIEUHCNEKLMUIO,

6e3 peMOHTHbIX pabor.
u CnokHble cnyyau, Korga HeobxoanMo 3aKntoueHue

no BOCCTaHOB/IEHUIO TPY6ONPOBOAA B UCTOPUUECKOM
yacTtv ropoga, B6;1M3u coLManbHO-3HAYMMbIX
06bEKTOB, B TPYAHOA0CTYNHbIX y4aCTKaX.




[OPU30HTAJIbHO
HAIPABJIEHHOE
bYPEHWUE

[poKon rpyHTa u
NpoKnaaKa
TpybonpoBsoaa
ANaMeTpom

ot 100 go 1000mm.

TpaHLien nog 3anpeTom

B ropogax Bce 4alle 3anpeLLatoT NpoKnaabiBaTh
TpybONpPOBOAbI M UHKEHEPHbIE CETM OTKPbITHIM
cnocobom.

Bo-nepB.bix, 3T0 40pOro. Bo-BTOpPbIX, 13-3a BbICOKOWN
MHPPACTPYKTYPHOMN MNNOTHOCTU KO MHOTUM
y4yacTKam MpoCTO HEBO3MOXHO NoABe3TU
crneumManbHyo TeXHWUKY. HakoHeL, 3To ropog, 34ecb
TYNAKOT Newexoabl, 3eIeHEL0T a/iIen, YCTaHOB/IEHbI
[AEeTCKMe NNOoLLAAKKM, FOPOACKMEe NaMATHUKK. Mano
KTO COI/lacuTCcA NPOBOANUTL BECnonesHyto 1
3aTpaTHyto paboTy No Npokaagxe Tpyb, Koraa ecTb
3KONOrMYHasn, broaKeTHan 1 bbicTpas TEXHOIOMMA.

MeTopg, nonyunn HazBaHWe «rOPU30HTaNbHO-
HanpasneHHoe bypeHune». THB — oguH 13
6ecTpaHLWelrHbIX cnocoboB NPOKIAAKN NOA3EMHbIX
KOMMYHMKaLmiA. o cyTun, 3TO NpOoKanbiBaHWeE
3eMHOM TOALLUM OCTPOM KUFIOM» NoA, AaBAEHUEM
20-100 TOHH. lonoBKa 13 TBepaoro crnaasa
npobusaeT rpyHT, NPOKNAAbIBAET NYTb A4/19 HOBOM
Tpy6bl, KOTOPasA COCTOUT M3 HAapaLLMBAEMbIX LUTAHT,
W NIerko AOCTUraeT KOHEYHOM TOYKM Ha PacCTOAHUM
300 meTpoB.YT06bI KOHTPONMPOBATL ABUMKEHWE MNOA,
3em/iet, BHyTpM Bypa yCTaHOBAEH 30HA C
bepputoBoi aHTEHHON. CUrHaN OT 30HAA
NPUHUMAETCA IOKAaTOPOM, M 3TO NO3BONAET
onpeaennTb, Ha Kakoi rmybuHe HaxoauTcsa byp 1 He
OTK/IOHWJICA 1N OH B CTOPOHY OT HAMEYEHHOTO
HanpasneHwuA. Tak, No4 KOHTPOJIEM,
NPOKNAAbIBAETCA BCA ANCTAHLMA.

O6patHblii NyTh

Ha KoHeuyHOM 3Tane, byp npoxoauT
«OTATOLLLEHHbIM» PacLIMPUTENbHOM FON0BKOM U
NosIMSTUNEHOBOW TPyboi HeobxoaMmoro guameTpa.
Takum cnocobom MOXKHO NOABOAUTL
TpybonpoBoAbl UK KabenbHble KaHabl
HenocpeacTBEHHO K 34aHWUAM UK B N0BYIO TOUKY
ropoza. YunTbiBas To, 4To N1t060M ropog, NooH
TPYAHOAOCTYMHbIX Y4aCTKOB U He Be3ae nogbeaet
MaLwwmrHa MHB, mbl Tak»Ke ncnonb3yem MuHm-

Yto Heobxoaumo yyecTb npu Bbibope noapAaUMKa?

Ecam Bam Hy)KHa MOABOAKA BOAbI K 34aHUIO0

WU CTPOUTE/IbCTBO KaHaNM3aLmMK, y3HaiTe, ecTb

/1N Y KOMMAHWU OMbIT B MPOEKTUPOBAHMM M MOHTaXe
rMApPoo6bEKTOB. TaKMM 06Pa3om, Bbl NOYYUTE He
TO/IbKO KauyeCTBEHHbIN MOHTax, HO 1 y3HaeTe 13
MepBbIX YCT, HACKO/IbKO 3KOHOMMUYHO 1 6e30nacHo
NpeA/IoKeHHOEe UHKEHEPHOE peLleHme.

EcTb M y noapAaAYnKa onbIT paboTbl B
HEeCTaHOAPTHbIX CUTyaLMAX? [laXke ecaun pedb nget
06 04HOM MPAMOM OTPE3KE, HEPEAKN HENPUATHbIE
«cropnpusbl» (Hanpumep, 6onblINEe KAMHU,
apmatypa Uau CTPOUTE/bHbIM MyCcop), KOTopble
MOTYT CEPbE3HO OC/IOKHMUTb, KaXKyLLYOCA NPOCTOW,
onepaumio.
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3ayem TaK MHOro BonpocoB?

YTOUYHUTE, NpegaaraeT i KOMMaHUA TONbKO YCayry
rOPU30HTa/IbHOTO BYPEHUA NN ABNAETCA SKCNEPTOM
no 6ecTpaHLIEeNHbIM TEXHONOTMAM. ITO OLLYTUMas
pasHMULA, MOYTU KaK MeXKay 3eMIEKOMNOM U
NHYKEHEPOM.

Pabotan 1 noapaaYMK Ha COXKHbIX ydacTkax? Mog
Yy4YacTKamM NOBbILLEHHOM CI0XKHOCTU MOXKHO MOHUMATb
npoxoAp! NoA TPamBaiHbIMU TMHUAMM, BBANU3K
rasonpoBOAOB, PAAOM C 06bEKTaMU COLMANBHOTO
Ha3HaYeHwus.

BbInosiHANA 1M KOMNAHMA 3aKa3bl U 3aABKU

roCcygapCTBEHHbIX CTPYKTYpP, TAaKMX KaK BO,D,OKaHaJ'I,

WU KPYNMHbIX NPOMbILWAEHHbIX 3aKa3umKoB? Kakos

nopTd)enb Bbl@HEHH X 3aKa30B A/14 3TUX KNMEHTOB?
=5

...,

OueHb NPOCTO: 32 KaMYLIMMCA NPOCTLIM «MPOKONOM» TPYHTa CTOUT CO3MaHUe
C/I0MKHOTO0 1 OTBETCTBEHHOIO YYacTKa UHMEHepHoii ceTu. U, Korma peub
uaet o 6e30MacHOCTIY, MHOrO BOMPOCOB He ObiBaer.

ycTaHoBKM MHB, KoTopble He TpebyT MHOTO
NPOCTPAHCTBa U MO3BONAIOT CO34,aBaTb NOA3EMHble
npokosnbl gnametpom ot 100 go 300 MUAAMMETPOB.




PeHoBauuA
Tpyb6

METOLOM
rapaBnnyecKoro
paspyLLeHu

[epenpoknagka
ManbIX U CPeHUX
Tpyb anametpom

ot 100 po 1000mm.

HesameTHo,
WHTENIUTEeHTHO, MOLLHO

P>kaBble 1 npoxyamBLuMecs Tpybbl O4EHb YacTo He
NOAJIEXKAT BOCCTAHOB/IEHMIO. U coBEPLIEHHO
HepeHTabenbHO BbiKanbIBaTb UX U3 3eMJIU, YTODbI
OTNPaBMTb HA MEeTaNN0N0M. B 3TOM cnyyae nokasaHa
He peabunuTauus, a onepaums. BckpbiBaem cTapyto
TPYybYy — KaK OTKpPbIBALLKA pa3pe3aeT KOHCEPBHYIO
6aHKy, — a BHYTPb NPOTArMBAEM HOBYHO NJIACTUKOBYHO
TAKoro e uau 6onbluero guameTpa.

HeBakHo, U3 yero bbiia caenaHa crapas Tpyba —
CTa/lb, YyryH UM KepaMuKa. PaspywmTens
MoLLHOCTbIo OT 30 A0 400 TOHH, CMOKOMHO U
HETOPON/IMBO BCKPOET, 1t060W BblilLeawni 13
pabouero cocTosiHUA MaTepuan U BAABUT OCTaTKU B
TPYHT.

MoHATHO, NOYeMy TEXHO/IOTUA MOLHAA, MOHATHO,
noyemy HesameTHasA. A NoYemy UHTENINFEHTHAA?
Bce oveHb npocTo. [laxe paspyLuasa Tpybbl, Mbl
OCTaBASIEM FOPOZ, YUCTbIM, BCA FPA3b U OCKOJIKK
OCTaloTCA B rPYHTE PSAOM € TPyH6ONpoBOAOM, Ha
NOBEPXHOCTb MOAHMMAETCA TO/IbKO Cama YCTaHOBKaA
LA NPOTAXKKM TPy6bl. EANHCTBEHHOE, YTO
HeobxoAMmo caenatb — NoAroToBUTb
TEXHO/IOTMYECKNIN KOTNI0BaH, KOTOPbIN nocne
OKOHYaHMA paboT aKKypaTHO 3acbinaeTcs, a Npwm
HeobXoAMMOCTUN M1 3aKPbIBAETCA AEPHOM MU
rasoHHbIM MOKPbITUEM.

/-yacoBoit meToq

3Ta TexHo0rMA Hambonee appeKkTMBHA Npu
nepenpoKknagKke Manbix n cpegHux Tpyb ot 100 mm
00 1000 mm. [Ona npoBegeHuA paboT ncnonb3yercs
KOMMAKTHbI rMAPaBANYECKUIA MEXAHWU3M C KapeTKOM
BO3BPATHO-MOCTYNATE/IbHOTO ABUMKEHWA, Habop
wTtaHr ot 0,5 meTpa 1 pexyLlaa ronosKa ¢
pacwmputenem Heobxogmmoro guametpa. LLTtaHrm
NPUKPENAAITCA O4HA K APYroi 1 BBOAATCA B
TpybonpoBoa, Ha HEOOXOANMYIO ANNHY, Kak NPaBuU/Io,
[0 150 meTpos. C aApyroi CTOPOHbI NPUCOeANHAETCA
pe3aK 1 nNpoTArneBaeTca HoBas Tpyba.

Bce npoucxoamT AocTatoyHo bbicTpo: ecam ana
NPOKIaAKN WM 3aMeHbl TPY6bl AnnHoi 100 meTpos
OTKPbITbIM cnocobom moxkeT noTpeboBaTbcA Heaens
WAU OecaTb AHel, To Npu npeanaraemom cnocobe
HoBaA Tpyba BcTaeT 3a 7-10 yacos. Ecnu e peub
MAET O CaMblX MasbIX AMAMETPaAX, TO BCe ropaszo
npouue. JecaTMCaHTUMETPOBbIE TPYObl Mbl MEHAEM
NPAMO U3 KONOALLA UM TEXKOT/IOBAHa.

Pa3spyluaem u cpasy cTpoum

YcTaHoBKa Tpy6bl N0 cerMeHTam

MpoTaAmKa LenbHoii Tpyobl

Bce paboTbl NnpoBoAATCcA
6e3 nbinn, LWyma, rpsasu m
CTPOUTE/IbHOTO Mycopa.
Jaxke ecnu Tpybbl
Haxo4ATcA NoA
aBTOCTPaZAMM,
OMKMBNEHHBIMW Y/IMLLAMMU,
XWIbIMW LOMAMU U
MarasmHamm, Mbl He
HapyLIMM NPUBbIYHBbI
PYTM FOPOACKOM KU3HMU.

lopoaa passuBatoTcs, U
CTapbIX MNPOMYCKHbIX
BO3MOKHOCTel Tpyb
MOXET He XBaTaTb.
Bbnaropgapa gaHHomy
MeToAY Mbl MOMOXKeEM
pacLWMpUTb KaHan n
NPOTAHYTb TPYyOy
6o/bLIero AnameTtpa uam
Halgem gpyroe
peLlueHue.

B npouecce 3ameHb!
TpybonpoBoaa
BO3HMKAIOT BHELUTATHbIE
cUTYaumu.

MUmesn onbIT
BOCCTAHOB/IEHUA
pa3HOO6pasHbIX
TpybonpoBoAoB B CamblxX
OTAANEHHbIX TOYKaX
CTpaHbl, Mbl BCeraa
3aBepLnm paboty B
CPOK.




[IpoeKTupoBaHue [apairud LLlecTb waroB K 06pa3L0BOMY NPOEKTY

npodheccroHanbHoro pacyeTa

H B H c "0” H bl M Boaa — ocHoBa *un3HU. U oaHOBpEMEeHHO MaeanbHbii NPOEKT MONHOCTbLIO Y/A0BNETBOPAET BCE NOXKeNaHWA 3aKa3unKa, COOTBETCTBYET 3aKOHaM GU3MKM 1
dakTop pucKa. Bee, 4To TeueT no Tpybam,

He NPOTUBOPEYUT NaHam rpagoobpasoBaHuUa. Becb 3TOT NyTb Mbl NPOXOAMM 33 LLECTb LIAros.
MOXeT 6bITb U MUPHBIM, U Pa3PYLUNTENBHBIM.

MO3TOMY MMEHHO Ha CTaAnu NPOEKTUPOBAHUA
"a HeTO IVI 3aKagblBaeTca 0CHOBA 6e30MnacHOCTH
obbekTa n becnepeboitHol paboTbl
WHXKEHEPHbIX CETEN. 1 war
0 MeHTOB Mbl paspabaTbiBaem LOKYMEHT, B KOTOPOM

n Hy Kayk4oe NpeanosKeHme OCHOBaHO Ha
TWaTeNbHbIX U3bICKaHMAX. UccnepyeTca Bee: 2 Oﬁcn eno BaHue
NPUPOAHbIE YCNOBUA U TEXHOTEHHbIE war

n‘rlﬂ rI pOXO}HﬂEH M ﬂ daKTOpbI, CBOMCTBA FPYHTa 3eMeIbHOro

y4acTKa, COCTaBATCA 060CHOBAHUA 3aLLUTbI 3

TexHuyeckue ycnoBus

TexHuuecKoe 3agaHue

3[aHNI U 6e30NacHbIX YCNO0BUI KU3HU Ntoael
roc a CTBEHH bIX 1, KOHEYHO Ke, NPOrHO3bl B3aNMOAeNCTBIA
yn p 06BbEeKTa C OKpyXKatoLWwen cpeaon.
ByZyun 3KCNepToM No rmapocUcTEMam,
KomnaHus LINERTEC Bo3bmeT Ha cebs: 4 mar P&SpﬂﬁOTHa "pOEHTa
3chepTM3 pacyeTHble U NPOeKTHble paboTbl Mo
BOAOCHABXEHMIO HOBbIX U
PEKOHCTPYMPYEMbIX 34aHWI, UHXEHepHbIe 5 HOHVMEHTauMﬂ
n3blcKaHuA. B utore Bbl nonyyaete noptoens war

AOKYMEHTOB, B KOTOPOM npeactaB/sieHa

ncyepnbiBaloLas MHGopmauma no
6 Nar CmerTa

BOAOCHABXKEHMIO M KaHaM3aLMmM 34aHus, a
TaK¥Ke TeXHUYECKOe 1 SKOHOMMYECKoe
060CHOBaHMeE KaXa0ro AencTeus.

B nepsyto oyepeab 3anpallnBaloTCA TEXHUYECKME YC0BUA Ha MPUCOEANHEHME K TOPOACKUM ceTam. Mbl
[Aenaem 3To camu. BTopolit war — npeanpoekTHoe obcefoBaHMe — MO3BOJIAET ONPeaenTb, HACKO/IbKO TOYHO
MOXHO peann3oBaTb TPe6OBaHWUA 3aKa3umnKa. 3aTemM cneayeT pa3paboTka TeEXHUYECKOro 3agaHus. Ha ctagum
pa3paboTKM NpPOeKTa Mbl NPeANaraem CUCTEMHOE peLleHne, KOTOpoe OCTaeTca Y 3aKasumnKa B BuAe pabouei
[OOKYMEHTaL MU U NoAPO06HOM MHCTPYKLUK A8 MOHTaXKHUKOB. CKpynynesHbli pacyeT BCcex 3aTpaTt
npeBpaLlaeTcs B AeTa/IbHYIO0 CMETY NPOeKTa.

MHoro net pabotbl 6puragoi «cKopoi HaKonneHHbIV onbIT paboTbl CornacoBaHue nNpoekTa no MpoeKTUpoBaHME UHKEHEPHDbIX
” poeHTM po Ba H M e MOMOLLM» B pa3HbIx ropoaax Poccuu: no Bcei Poccun 1 cobecTBeHHas NPOKAAKE HaPYKHbIX MHKEHEPHbIX cuctem B 3D. Mpu HeobxoaAMMOCTH
JIMKBMAALMA CIOXKHbIX CIyYaes, KapTa reorpaduyeckmnx pUCKoB A8 ceTell CO BCEMW OpraHU3aLuamu, cosgaeTca BupTyasnbHaa 3D-mogenb,
CBA3AHHbIX C ECTECTBEHHbIM M3HOCOM MH}KEHEPHbIX KOMMYHMKaLLMIA y4mTbIBasA BPE3Ky B BOAOMNPOBOL, C KOTOpas HarmA4HO UANOCTPUPYET
6e3 pM CHOB KOMMYHUKaLLMI U C BO34EeNCTBUEM — ot KasiMHuHrpaaa o MMHUMaJIbHbIM MO BPeMEHMU pacnosioXeHue Bcex y3108 1 Tpy6 Ha
baKTopOoB BHELLHEN Cpesbl. XabapoBcKa. OTK/IOYEHNEM COCELHUX 3AAHUN. YYacTKe CTPOUTENBHOTO 06beKTa.
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HaK HauaTb paboTaTb C Hamu?

YeTbipe wara K apyoe

CerogHA LINERTEC — 3T0 KOMNaHKWsA, KOTOpasa NpPeAoCTaBAAET MCHEPNbIBAOLLMIA
aCCOPTUMEHT BOCCTAHOBUTE/NbHbIX PaboT M HOBEMLUNX TEXHOOMUI ANA
rMAPABANYECKMX CUCTEM, BOAOMPOBOAOB M KaHa/M3aLMOHHbBIX ceTei B Poccum.
Bbl nonyunte onTMManbHOE, YHUKaZIbHOE U, BO3MOXKHO, eAUHCTBEHHOE
peLleHne, KOTOPOE CNPaBUTCA C Ballel Npobaemoli, He 3aTPOHET rOPOACKMUE
YAWLbI, aNNEeN U NAOLLAAKN U He NoTpebyeT AaslbHENLIErO PEMOHTA B TEYEHMNE
MHOTUX NeT. 3
[na Toro 4ytobbl NPUBECTU UHMKEHEPHYIO CETb UAN EE
B 6e3ynpeyHoe coCcToAHMe, AOCTaTOYHO CAENaTb YeTt

Hac npurnawatot, Korga Heobxoaumo pelunTb 3afayy, Kotopas
KameTcA HepaspeLLymoii, CAULLIKOM CROMHON UK CAULLKOM |-
3aTpaTHoiA. [loToMy uYTO peLleHne Takux BONpocoB — :
Halue nobumoe geno.

LineER
TEC

Liar
3anpoc nHdopmauuu

Bo3MOXHO, Y Bac ecTb rMnoTesa, Kakoi 13 onucaHHbIX B bykieTe
cnocoboB nogonaet Bam. U, 4tobbl yoeauTbCs, YTO NyYLLE B BalLEM
c/lyyae — HaBUBHasA, Yy104HaA TEXHO/IOMUA WM KaKasa-To Apyras,
[OCTaTOYHO cAenaTb 3anpoc, U Mbl NOAPOBHO paccKaXkem

0 BO3MOXHbIX peLIeHnaAX.

Lar
HoHcynbTauua

JocTaTouyHO cBA3aTbCA C HAaMM NO TesiedOoHyY, SNEKTPOHHON noyTe
WM Yepes CoumasibHble CETU U 3aNPOCUTb KOHCYLTALMIO |
no 06bEKTY.

OAVMH 1 TOT e TpybonpoBoA MOXKHO OTPEMOHTUPOBATb M NO
TexHosnormn DANBY, u no texHonorum SWP, n no texHonorum CIPP.
HeobxoaMmo 13yumTb BCe conyTCTBytoWMe GaKTopbl U BbIGpaTh
Hambonee NoaxoAALMiA BapUaHT. 15 OLEHKM Mbl Bbl€3XKaemM

Ha 06bEKTbI B N106YI0 TOUKY CTPaHbI.

Liar
PaboTa Ha 0bbeKTe

Mepeba3npoBKka 060pya0BaHUA MU MAaTEPMANIOB MOXKET 3aHATb
HEKOTOpoe BpeMs, HO byabTe yBepPEHbI, YTO HA 3TOM Y4YacTKe
[ONONHUTENbHbIE PaboTbl BamM H6o/bLIe HE NOHAA06ATCS.

HW 04MH 13 HalLMX 06BLEKTOB 3a BCE BpEMA He

noTpeboBa rapaHTUNHOTO PEMOHTA.



C yBOXeHMeM,
reHepPArnbHbIN ANPEKTOP
komMnaHumm LINERTEC

AnekcaHap Kouypos
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