NONUMEPHBIE TPYBbI / MAN 2006

CNEUMANDbHDBIH

ECTb MHOI0,

BbiNYCK

NPYI TOPALWO, HA GBETE...

B Poccuu Bceraa 6bino Xuth He cky4Ho! Kak B ckaske, 04yeBuaHbIe haKTbl MOXHO NErko ne-
PEBEPHYTb C HOT Ha roJIOBY, a HayyYHble pa3paboTku U ONbIT nocneaxux 50 ner B o6nacTu no-
NIMMEPHBIX CETEN BOJOCHAOXEHUS NPOCTO NPOMrHOPUPOBATb.

CocTosiHME pOCCMACKNX TPy6ONPOBOAOB A1 NMUTLEBON BOAbI
nocnegHue 10 net ocTaBanoch «CTabUIbHO TAXenbIM». Bogo-
NPOBOAbI PXXaBenu, 3apactani, passanmBasinch, B UX BOCCTa-
HOBJEHWE VHBECTUPOBAIIOCH HAMHOIO MeHbLUIE Heo6X0aMMOro,
1 JXe 3TN KPOXM TPaTUIMCh, B 0CHOBHOM, Ha CTanb. B pesyrb-
TaTe — COCTOSIHME CETeM TONbKO YXyAWanocb, aBapUnHOCTb
pocna, yTe4yku JOCTUIN (PAHTACTUYECKUX 3HAYEHUN, & Ka4ecT-
BO BOJbl BO MHOTUX PEruoHax 13 nyioxoro npesparuiocsh B He-
[0nyCcTUMOE.

Tem BpemeHem B Espone, CLUA n 60MblWIMHCTBE ApPYruX
CTPaH NPOMCXOANNO aKTUBHOE 3aMELLLeHIEe BOJONPOBOLAHbIX Ce-
Tel U3 TPAAULNOHHBIX MaTepuanos (B Nepsyto 04epesb, U3 CTa-
7N 11 Ceporo YyryHa) nnactmaccosbiMu — 13 M3 u MBX. ABapui-
HOCTb U NPOLLEHT NOTEPb CHU3UIUCh B Pasbl, KA4€CTBO BOfbI CY-
LLIECTBEHHO YINYHLUIUMOCh, W MPOLECC 3aMeLLeHUs C YCrnexom
npoAomkaercs, 6asnpyscb Ha pa3paboTkax HOBbIX MOMUMEP-
HbIX MaTepuanos, TEXHONOMA, 060pYyA0BaHUS, COBEPLUEHCTBO-
BaHUW CTPOUTESIbHbIX HOPM. TakKne XapakTepuCTUKL, Kak 3Koso-
rnyeckas 6e30MacHOCTb, HAAEXHOCTb, [OMTOBEYHOCTb, 3KOHO-
MUYHOCTb, 3h(DeKTUBHOCTb B NOCNEAHWE TOAbl B MUPE Hepas-
PbIBHO CBA3aHbI C NOHATUEM «MONUMEpHas Tpy6a».

Ho ato Tam — B EBpone, CLLUA — HoBeliLLNe JOCTVKEHNS Ha-
VKW NMPUHOCAT MOJIb3Y FOCYAAPCTBY 1 O6LUECTBY, @ KaK npumMe-
HAKOTCSA HOBblE TEXHONIOrUKW Yy Hac?

Cnegys nonoXuTensHOMY OMbITY PasBUTbIX W Pa3BUBALO-
LLIMXCS CTPaH, POCCUICKNIA Manblid n cpegHnii 6usHec ¢ 90-x ro-
108 XX BeKa Ha4an MHBECTUPOBATL B CO3LaHNE TEXHONOMMYHbIX
NPOU3BOLCTB, B TOM YMC/E B CTPOUTENLCTBO 3aBOJ0B M0 NPo-
3BOJCTBY NONMMEpHbIX Tpy6. Bcero 3a 15 net 66110 nocTpoe-
Ho 60nee 100 Takux 3aBof0B. probpeTany onbIT NOAPSAYMKM,
3aKynanocb CBapo4HOe 060pyLOBaHWe, COBEpPLUEHCTBOBANACH
HopmaTuBHas 6a3a. Kasanocb, 4T0 NMPOrpecc Henb3s 0CTaHOo-
BUTb, YTO JOMAET 04epeb 1 [0 Hac, YT0 «Poccus BCNPAHET 0TO
CHa...» U, MPEeofOoneB CONPOTUBIEHWE PETPOrpagoB, HOBOE
NOKONEHWe nparmMaTtuyHbIX X03AMCTBEHHUKOB MpU NOALEPXKKe
roCyAapcTBa CTaHeT NpUMeEHsATb U B cBoeM OTe4ecTBe TO Nyy-
LLee, YTO CYLLLECTBYET B MUpE.

Mpocyutanuce...

Mano Toro, 4T0 B HOBOM TPY6ONPOBOAHOM CTPOUTESNILCTBE B
Poccuu nonumepHsle Tpy6bl 40 CUX NOP 3aHUMAKOT MeHee 5%
(Mpwm 3arpyske pocCUMCKMUX 3aBOJO0B MO WX MPOM3BOACTBY Me-
Hee, 4em Ha 50%), TaK eLle 3aKoHOAAaTeNb BbICKA3bIBAET
«COMHEHWS» M0 MOBOAY «3KOJIOrM4ecKon 6e30MacHOCTU» Ca-
MbIX LUMPOKO MPUMEHAEMbIX 3a PYOEXOM MONUMEpPHbIX BOLO-
NPOBOAHbIX cucTem! KOHEYHO, ecnin y Hac yxe Bce npobnemsl

[aBHO peLLeHbl Ha 6nuxaniiune net 50 rapaHTUPOBAHHON CIYX-
Obl MONUMEPHBIX TPY6ONPOBOAOB, TOrAA NOPA BKNOYNTLCS B Te-
OPETUYECKIE AUCKYCCUM «3anafiHbIX YHEHbIX» O TOM, KaK cle-
natb NONUMEPHYIO TPY6Y eLLe ny4ile. A 3a0HO NPOLEeKNapmpo-
BaTb «3KONOTMYECKYH U CaHUTApPHO-3MMEMUONOrNYeckyto 6e-
30MaCHOCTb TPYO U3 YyryHa».

[Mnp BO BpeMs 4ymbl — He camoe Nt 6e300MAHOE CpaBHEHNe?

dKonornyeckas katactpodpa — aetuile Yenoseka. U ceitqac
OHa Ha3peBaeT TaMm, O0TKyaa ee yaap 6yaet 0CO6eHHO OLYTUM —
B Tpy6e ¢ NuTbeBoi Bofoit. COCTOSAHNE BOAONPOBOAHBIX CETEl
B Poccum Tpe6yeT HesameanuTenbHbIX Mep no UX PEMOHTY 1 3a-
MeHe. [pumeHeHre NonnMaTUNEHoBbIX TpY6 NO3BONSET Nepesno-
XUTb B 2-3 pasa 60siblUe CeTen (M0 CPABHEHUIO C YyryHHbIMN)
3a Te Xe [eHbru, He roBOPS YXKe 0 pacxofax Ha 3KCryaraumio.
Kak pa3 B 3TOM 1 3aK/to4aeTcs HacTosLwas 3abota 06 aKooru-
4eCKoi 6e30MacHOCTU CeTeil BOLOCHAOXEHUS B COBPEMEHHbIX
ycnosusx Poccun.

9TOT cneumanbHbIA BbINYCK XypHana «IonumepHble Tpy6Obi»
MOJIHOCTbO NOCBALLEH 06CYXXAEHUIO ABYX MOCNEAHUX JOKYMEH-
T0B: Pewenus Komuteta no akonorun focyaapCTseHHon [Jymbl
P® ot 22 dhespans 2006 r. «O npobnemax 3KONOr14eckoin Ge-
30MacHOCTM CeTell BOLOCHA6XeHMs» 1 [TpOTOKONA COBELLAHUS
17 sanBapsa 2006 r. y Mapa r.Mocksbl «O pa3Butiu cucTem Bo-
LOCHabXeHus 1 kaHanusauun r.MockBbl Ha JONTOCPOYHbINA ne-
puog».

B 3Tux JOKYMEHTax eUHCTBEHHbIM LOCTONHLIM MaTepUanom
LNs CUCTEM BOJOCHAGXKEHUS NPOBO3INALLIAETCA YYTryH C LUAPO-
BMAHbIM rpadoutom. OCO6eHHO nopaXkaeT 6e3annensiunoHHOCTb
11 6€3a/IbTEPHATUBHOCTb NMOALEPKKYN «HYTYHHOT0» HanpasneHus
pa3BMTUA. 3TO CBMAETENbCTBYET NGO O HefoCTaTKe ajeKkeat-
HOIi COBPEMEHHON WH(POpMaLMK, MO0 O TOM, Y4TO OTAE/IbHbIE
OpraHbl 3aKOHOAATEeNbHOW 1 WUCMONHUTENbHOW 6bl NPOCTO
BBEZeHbl B 3a0NyXXJEHNE «HYTYHHbIM N066U», KOTOPOE W3 No-
CNeJHUX CUJl, BOMPEKN 34paBoOMYy CMbICIY W JIOTUKE MUPOBOIO
Pa3BUTUS CETE BOJOCHAOXXEHNS 60PeTCs 3a «MeCTO NOoJ COJSH-
Lem».

IMeHHO uHGopMaums — nonHasa (B Mepy BO3MOXHOCTEN
XKypHana), pa3HOCTOPOHHAS U 06bEKTUBHAA — ECTb LieSb U CYTb
9TOr0 CreumanbHoro Bhinycka. udgopmaums — ansa npuHATUS
[anbHENLNX B3BELUEHHbIX U 0ObEKTUBHbIX PELUeHMA B Nof-
LEePXXKY NPOrpeccuBHbIX HanpaBssieHUn Pa3BUTMS, KOTOPbIE BCE
PaBHO, paHo Unn no3gHo, nobeaat!

[MmaBHbI pefakTop
MupoH Topunosckuii

MHhopMayMoHHO-aHaNUTHYECKMIA XYpHan




®EEPAJIbHOE COBPAHUE POCCUNCKOW ®ELEPALIUU
FOCYVAAPCTBEHHAS YMA

KomuTeT no aKonorum

PELLUEHUE
22 thespans 2006 r. N 70-1

«0 npo6nemax obecneyeHUs 3KONOrM4ecKon 6e30NacHOCTH CETEN BOOCHAOXEHUS»

KomuteT [ocynapcTBeHHOM [lyMbl N0 KOMOrMM pacCMOTPES BOMPOC 06ECTEYEHNs SKONOTMYECKO 6830MacHOCTN CETe! BOJOCHAO-
XeHus Poccuiickoit defepaLum i 0TMeYaeT creaytoLLge.

1. Ka4ecTBO NUTHEBOW BOfIbI OKA3bIBAGT 3HAYNTENIbHOE BO3AENCTBIE HA 3[0POBLE YENOBeKa.

CnefyeT 0TMETUTb, YTO B PAAE FOPOZOB U UHbIX MOCENeHNi Poccuiickoi deepaLnn KaiecTso NUTLEBOI BO/bI BbI3bIBAeT 060CHO-
BaHHYI0 TPEBOrY. KaX/iblii BTOPOI POCCUSHWH BbIHYXKAEH NUTb BOAY, HE COOTBETCTBYIOLLYIO MO LiEIOMY pAAY NoKasaTenei rurue-
HUYeCKUM TPe60BaHNAM K MUTLEBOW BOJE.

2. B 06ecneyeHnmn HaceneHus YUCTOi MUTLEBON BOLON HAEXALLEro KayecTsa 60IbLLIOE 3HAYEHIE UMEET:

- Hanmyne 060CHOBAHHbIX KOMOTUYECKNX 1 HOPMATUBHO-TEXHUYECKIUX CTAHAAPTOB 1 PErNamMeHTOB Mo NPOEKTUPOBAHMIO, CTPOU-
TeMbCTBY 1 SKCMyaTaLMN UHXEHEPHbIX KOMMYHUKALMIA 1 NOSHOTA BbIMOMHEHIS YCTAHOBEHHBIX UMY TPEGOBaHWIA;

- 3(pEKTMBHOCTb OYUCTKM 1 MOAFOTOBKI MUTHLEBOW BOAbI, COCTOSHIE COOPYXKEHUI MO 88 04YUCTKE;

- 6630MaCHOCTb MaTepuana Tpy6 Ans Nofadn NUTLEBOI BOAbI MOTPEGUTENAM, UX HAPYXKHOTO 1 BHYTPEHHEr0 MOKPLITHS, @ TAKXKE CO-
CTOSIHNE 3TUX TPYO B MPOLLECCe IKCMnyaTaLum.

3. B HacTosLLee BpeMms 419 BOAOMPOBOAOB UCMOMb3YIOTCA Kak TPYObl U3 BbICOKOMPOYHOTO YyryHa, TaK U NNacTUKOBbIE TPyGbl.
MpoBeaeHHbIe 3anaaHbIMU Y4eHbIMU UCCNEA0BAHNA Ka4yecTBa BOAbI, M0OAABAEMON C UCTONb30BAHUEM MNACTUKOBbIX TPY6, NoKasa-
I BbICOKMIA YPOBEHb 3arPsASHEHHOCTY NUTLEBO BO/bl APOMATUYECKUMU 11 XTIOPUPOBAHHBIMU COMbBEHTaMI (PACTBOPAOLLMMI Be-
LyecTBamu). Mokasareni npesbILany HOBbIE CTAHAAPTbI N0 GEH30Y, TPUXIOPITUNEHY U TETPAXIOPITUIIEHY.

OpraHu4ecKue coeanHeHUst MoryT M MYHANPOBATL CKBO3b MOIMMEPHbIE MaTepuanbl U3 FPYHTOB, FPYHTOBLIX BOA B MPOMOPLMAX,
3aBUCALLMX OT MOMUMEPA, MONEKYNAPHbLIX Pa3MEPOB 3arPASHUTENS, CUMbl MPUTSKEHNA MEXY HAMU 1 Temnepatypbl. MpoHuLae-
MOCTb GY/IeT 3aBUCETb OT MPUPO/bI U XMMIUYECKON aKTUBHOCTI OPraHUYecKNUX COBAMHEHWIA MOYBbI; YPOBHS FPYHTOBbIX BOJ, B MOY-
BE, KOTOPbIi ONpeaenaer, 6y/aeT N1 NPOHUKHOBEHUE B BOAHOI UMW NApoBOil (hase; pacnpeeneHins XMMUYecKoro 3arpsA3HeHns nou-
Bbl MeX[y BO/HOIA, TBEP/O0I MNK ra3oBoil (Da3oi, KOTOPOE OMPeaesseT N3MEHYNBOCTb 3arpA3HeHNs Yepes MoYBYy; TUMNa NoYBbl,
0C06EHHO COABPXKaHNSA B HEI OPraHUYecKoro yrnepoaa, ANUTeNbHOCTU BO3AGNCTBUSA U TEMNEPaTyphl.

YyuThiBas, 4To 06ecreyeHine HaceneHus Poccun NUTbEBON BOAOI HAAMEXALLEro KaYecTBa UMEET UCKMIOYNTENbHOE 3HaYeHre Ans
COXPaHEHs 300POBbs rPpaX/aaH 1 ABMAETCS BAXKHON COCTABNAOLLEGN HALMOHANBHOI 6830MacHOCTI CTPaHbI,

Komutet peLumn:

1. Mpeanoxuts MpaButenscTBy Poccuiickon ®efepauum n pykosoauTtensm cybbektos Poccuiickon ®eaepaunn paccMoTpeTh BO-
Npoc 0 HEO6XOANMOCTY YBESIMYEHUS 06bEMOB (PUHAHCUPOBAHNA 3aMeHbl BETXUX CETEN BOAOCHAOXEHNS (3-4 NpoLieHTa OT 00LLel
NPOTSHKEHHOCTW CETEIA) Ans 066CMEYEHNS UX EXXErOHON PEKOHCTPYKLIMK;

2. 06patutbes B lMpaButenbcTBO Poccuickon deaepaunn ¢ NpeanoXeHnem:

2.1. Mopy4utb:

2.1.1. MuHsgpascoupassututo Poccun coBmectHo ¢ PAMH (Poccuiickoil akagemuei MeauLmuHCKNX Hayk):

- I3Y4NTb BOMPOCHI CAHNTAPHO-3NMAEMNONOTNYECKOI 6630MaCHOCTI MPUMEHEHIS MONMMEDHbIX TPYO AN CUCTEM BOAOCHAGXEHNS,
B TOM Y1CNE BO3MOXHOCTb 3arpsi3HeH1s TPaHCMOPTUPYEMOiA BOAbl annaTuyecknmMm, apomMaTuyeckumi yrnesoaopoaamMm 1 Hbi-
M1 OPTraHNYecKUMMU COEANHEHNAMM 3a CHET MPOHMLIAEMOCTYN YKa3aHHbIX TpYo;

- YCTaHOBUTb C YYETOM OMbiTa Pa3BUTbIX CTPaH NPeAeNbHO AOMYCTUMbIE KOHLEHTPALMA AAHHbIX 3arpA3HAOLLMX BELLECTB B FPYH-
Tax 1 FPYHTOBbIX BOAAX 715 ONPe/eneHns aKoornyeckm 6e30nacHoro Biga Matepmana BoonpoBoAHbIX Tpy6, MCMONb3YeMbIX MpH
CTPOUTENLCTBE AN PEKOHCTPYKLIMM BOLOMPOBOHbIX CETEN.

2.1.2. MuHMCTEPCTBY permoHanbHoro passutist Poccuiickon ®eaepauun, ®eaepanbHOMY areHTCTBY M0 CTPOUTENbCTBY W XKML -
HO-KOMMYHarnbHOMY X035ACTBY 11 €r0 TEPPUTOPUANbHbIM N0APa3aeneHusM;

- paccmoTpeTb onbiT MITYI "MocBofokaHan" no NpMMeHeHNo Tpy6 M3 BbICOKOMPOYHOIO YyryHa Npy CTPOMTENTbCTBE U PEKOHCTPYK-
LK CeTen BOAOCHAGXEHNS C MO3ULIMIA SKONOTMYECKON N CAHUTAPHO-3MUAEMIUO0rM4eckoin 6e30MacHOCTH;

- C Y46TOM MMELOLLIEr0CS OMbITa B 4aCTI 06€CMeYeHnst 3K0NOrMYECKO U CaHUTapHO-3NnAEMNONOTNYECKO 6630MaCHOCTI NP NpU-
MEHEHUM Tpy6 M3 BbICOKOMPOYHOTO YyryHa, peKOMEHA0BaTh UX UCMOMb30BaAHNE B CETSX BOAOCHAOKEHNS;

- PEKOMEH/10BaTb PyKOBOAMTENAM Cy6bekToB Poccuiickoit Deaepatiii, y4uThbiBasi KOMOTMYECKYH0 U CaHUTAPHO-3NMAEMIONIOTIYe-
CKyto 630MacHOCTb TPY6 13 BbICOKOMPOYHOIO YyryHa, pacCMOTPETh BOMPOC X MPUMEHEHUS MPW NPOEKTUPOBAHUM, CTPOUTENbCT-
BE 11 PEKOHCTPYKLIMM CETeil BOJOCHAOXKEHIS Ha ypO6aHU3NPOBAHHbBIX TEPPUTOPUSIX 1 B MPOMbILLIEHHbBIX 30HAX.

2.2. 06ecneynTb huHaHCMpPOBaHME pPaboT, yYKa3aHHbIX B NyHKTe 2.1.1.

3. 0O6patuTbea B GoBeT deaepalium ¢ NPeanoXeHnem paccMOTPETb BOMPOC 06 3KONOM4eCKoi 6e30MaCHOCTU CETEN BOAOCHAOXKEHNS
Poccuiickoit ®eaepaummn Ha 3aceaaHuu KomuteTa no Hayke, KynbType, 06pa3oBaHiito, 3paB00XPaHEHNo 1 akonorun 1 KomuteTa no
MPOMbILLMEHHO NONUTUKE.

Mpencenatens Komuteta B.A. [payes
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| N | HEKOMMEP4ECKOE NAPTHEPCTBO
N0 PA3BUTUIO NOJIMMEPHBIX
BB nvricecrse  TPYBONMPOBOAHBIX CUCTEM

119530, r. Mockea, Yn. lenepana [lopoxosa, a.14, Ten. (495) 737 81 08, 544 71 00, E-mail: nprts @ mail.ru

OBPALLEHUE
K YYACTHUKAM NOJIMMEPHOMN
TPYBONPOBOHON OTPACIIN

YBaXkaeMble Konneru!

CuTyaums, CNoXmBLIAACA HA POCCUIACKOM PbIHKE B CBA3U C NPUHATEM KOMUTETOM MO 3Konorum focymapcr-
BeHHOW aymbl PeweHns N 70-122 doespans 2006 r. "0 npobnemax obecneyeHnst 9KOOrn4eckoil 6e3onacHo-
CTW CeTen BOAOCHAGKEHUA" (NpuiaraeTca) CTaBMT Nog yrpo3y noctynaTesibHOe pasBuTe NOSIMMEPHbIX TPY-
60npoBOAHbIX cucTem B Poccuiickon deaepaunm.

24 anpens B Goete ®enepaumnn OefepanbHoro Cobpanns Poccuiickon depepauyum cocTosaioch npose-
QieHne «Kpyrnoro crona» no Teme «0 npo6nemax obecneyeHns 6€30MacCHOCTM NUTLEBOrO BOAOCHAGXKEHUS
HACeJsIeHNs», HA KOTOPOM BOMPOC 06 9KONOrMYHOCTU NMONUMEPHbLIX TPYBONPOBOAHbIX CUCTEM paccMaTpuean-
€51 0C000 NpucTanbHO B CBETE BbileynoMsaHyToro PelueHns Komuterta no akonorum focaymel.

Bce ckasaHHOe TpebyeT 00beAMHEHNSA YCUNUIA 1 BbIPAOOTKN YETKOW U apryMeHTUPOBAHHOW MO3NLNK B Lie-
nax 00ecneyeHmns fasbHenLwero passuTus.

Y4acTHUKM HeKOMMepYeCcKoro napTHePCTBa M0 Pa3BUTMIO MONMMEPHbLIX TPYOONPOBOAHbIX CUCTEM MPUCTY-
MUIN K pa3paboTke KOMMNIeKca Mep, HanpasfieHHbIX HA PaboTy C opraHamu peaeparnbHO U PermoHanbHo
3aKOHOAATeNIbHOM U 1cnonHuTenbHON Bnactu. Mpwu MNapTHepcTBe co3aaHa paboyas rpynna U3 Yucna cneum-
anncToB NPEANPUATAA — NPOU3BOANTENEI MOJIMMEPHBIX TPYOONPOBOAHbLIX CUCTEM, NMPEACTABUTENEN HAY4YHON
06LLECTBEHHOCTN U TOPrOBbIX KOMMAHUNA.

B 91X uenax ucnonb3yrTcsd BO3MOXHOCTU CPEeACTB MAcCOBOM MHEDOpPMALIMK, NNAHUPYETCH NPOBeAeHNe
TEXHUYECKNX Pa3bACHUTENbHbIX CEMUHAPOB 1 3KOJTOrMYECKIMX KCTEPTU3 Mo (akTam, U3J10XKeHHbIM B Pelue-
HUM KoMUTETa MO 3KOMOTUMN.

[laHHas pa6oTa noTpedyeT NpPUBEYEHNUs OMbITHLIX CMELMUanCTOB U3 PasnnyHbIX cdep, B TOM Yucre oT
npeanpuatnii otpacnu. Pabota MoXeT 6bITb APIEKTUBHOW NPU YCNIOBUM 006beANHEHUS YCUIUIA BCeX Npea-
NpUATAIA 0Tpacsu.

HekomMep4eckoe NapTHepCTBO MO PA3BUTUIO NOSIMMEPHBIX TPYOONPOBOAHbLIX CUCTEM 06paLLAETCs KO BCEM
NpeanpuaTam, paboTatoLUM Ha PbIHKE NOMUMEPHbIX TPYO, HE3aBMCUMO OT POpMbl COOCTBEHHOCTU, NPU-
HATb aKTUBHOE yyacTue B pabote, nposoaumoit HIM PMNTC, HanpaBneHHyto Ha 60nee LWMPOKOe BHEAPEHME No-
NINMEPHBIX TPY6ONPOBOLHbIX CUCTEM B 9KOHOMIKY HALLE CTPaHb.

3asBneHns 0 npueme B y4acTHUKN [apTHEpPCTBA, y4peanTesibHble JOKYMEHTbI U [M0N0XeHNe 0 YNEHCKMX
B3HOCAX pa3MeLLeHo Ha carite www.polypipe.ru. [pyn He06X0AUMOCTI MOXKET ObITb MepeaaHo No 3NeKTPOH-
HOW 1M 06bI4HOI NoYTe No 3anpocy no Ten. +495 544 7100 nnun 443 9994

C yBaxeHuem,
leHepanbHblil anpektop HM PMTC M.H. baitmykaHoB

4 WHchopMaLMOHHO-aHANUTHYECKMIA XYpHan
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HA GTPAXE YbUX UHTEPEGOB

CTOUT KOMMTET MO 3Konoruu rocaymbi?

KomuTet no akonoruu focaymbl npuHan pewleHne Ne 70-1 ot 22
thespans 2006 r. «0 npobnemax o6ecneveHns 3KONOrN4ECKON
6€30MaCHOCTN CeTeil BOLOCHAOXEHMS».

He BbI3bIBAKOT COMHEHUS BbIBO/bI B JAHHOM PELUEHN 0 BO3-
[eNCTBMM Ha 3[0POBbE 4Yen0BeKa Ka4yecTa NUTbEBON BOAbl U
4TO 3T0 Ka4€CTBO JO/MKHO 0NpeaensTbcs 060CHOBAHHbIMM HOP-
MaTUBHO-TEXHUYECKUMU CTaHAAPTaMU, TEXHWYECKUMW perna-
MeHTaMu, 3EKTUBHOCTbIO OYUCTKM W NOArOTOBKW NUTHEBON
BOAbl U 6630M1aCHOCTbIO MaTepunana Tpyb, a Tak Xe COCTOSHUEM
UX B POLECCE 3KCIyaTaLum.

Mo ucnonb30BaHWo Tpy6 Ans BOAOMPOBOLOB B PELIEHUM
CAeNaHbl BbIBOAbI (MPUBOAUM AOCOBHO):

«B HactosLLee Bpems 715 BOLONPOBOAOB UCIOb3YIOTCA Kak
TPYObI U3 BbICOKONPOYHOIO YyryHa, Tak v naacTuKoBbIe TPYObl.

[TpoBEsEHHbIE 3aMafHbIMU YYEHbIMU UCCIE[0BAHNS KAYeCT-
Ba BOAbI, M04ABAEMOVI C UCMOIb30BAHNEM M1ACTUKOBbLIX TPYO,
10Ka3a/u BbICOKUI YPOBEHb 3arPSI3HEHHOCTU NUTHEBOWN BOAbI
apomatuyeckumu u XaopupoBaHHbIMU CONbBEHTAMU (PAacTBO-
pAroLymMy BeLectTBamu). [lokazatesn npeBbILLIaIn HOBbIE CTaH-
AapTbl 110 6EH3011y, TPUXIIOPITUIIEHY U TETPAXI0PITUIIEHY .

OpraHn4eckmne coeanHeHns MoryT AugyHanpoBatb CKBO3b
MOJIUMEDPHbIE MATepuanbl U3 rPyHTOB, rPYHTOBbIX BOA B Mpo-
110puMsaX, 3aBUCALYNX OT MONMEPA, MOSIEKYIISPHLIX Pa3MEPOB
3arPA3HNTENIS, CUTTbI NIPUTSXKEHNS MEXIY HUMU 1 Temmepary-
pbl. [poHnLaemocTs 6y[eT 3aBuceTb OT NPUPOAbI U XUMMNYEC-
KO/ aKTUBHOCTN OPraHN4eckux COEAUHEHWI M0YBbI, YPOBHS
[PYHTOBbIX BOJ B 110YBE, KOTOPbIA ONPEAEAEeT, OyA6eT i Mpo-
HUKHOBEHWE B BOAHOM Wi NapoBoyi ¢hase; pacnpeserne-
HUS XUMUYECKOrO 3arpsi3HEHUS MOYBbI MEXAY
BOJIHOV, TBEPLON W/ ra30Boi ¢ha3on, KoTo-
poe onpenenseT U3MeHYMBOCTb 3arpas-
HeHWs 4epe3 Mo4By; TMa noysbl, 0CO-
OEHHO COLEpPXaHus B Hew opraHu-
Yeckoro yrnepoja, J/mMTesIbHoCT!
BO3AEVICTBUS 1 TeMIEPaTyphl.

YuutbiBas, 4to o6ecneve-
HHe HaceneHns Poccun nuts-
eBoJi BOJOH Hajnexawero
Ka4yecTBa MMEET HCKIHOYH-
TE/NIbHOE 3Ha4YeHWe Ans co-
XpaHeHns 3[0POBbS TPax-
BaH n ABNSeTcs BaXHoN co-
CTaBnAwoLWen HaynoHanbHoH
GesonacHocTy CTPaHbl».

WTak, o ctanbHbIX Tpy6ax,
KOTOpble WUCMONb3YHTCH B Or-
POMHOM KOMUYeCTBE B CUCTEMAX
BOLOCHAOXEHNS, pPeyn He UAET, X0-
TS OHU BCE HAXOAATCA B COCTOSHWN
MacCOBOr0 MOBPEX[eHMs KOppOo3uen,

MHhopMayMoHHO-aHaNUTHYECKMIA XYpHan

Bnapgumup YpoBeHko

2 BHYTPEHHAA MOBEPXHOCTb MX MOKPbITA COAMU «BCAKOW rps-
311>, 0 MONNITUNIEHOBBIX TPY6AX NNOXO0 BbICKA3ANUCh 3anafHbIe
y4eHble (XOTH MONNaTUIEHOBbLIE TPYObl B EBPONE BLITECHANT U
CTasb, U YYTYH B CUCTEMAX BOLOCHAOXEHMS).

[MaBHbI BbIBOA: CKBO3b MONUMEpPHbIE MAaTepuasbl U3 rpyH-
TOB MOTyT AU PYHLMPOBATh BPELHbIE OPraHU4ecKue coeauHe-
HuS.

KomuTet pewun (MpMBOANM OCHOBHbIE PELLEHUS):

«2. 06patntbcA B [paButenscTBo Poccuiickoi @egepaumy ¢
MPELSIOXEHUEM:

2.1. [opyyunts:

2.1.1. Muuzgpascoypassnturo Poccun cosmectHo ¢ PAMH
(Poccuiickoni akagemuen MeANUMHCKNX HaYK):

- U3YYUTb BOMPOCHI CAHNTAPHO-3MULAEMUOTIONNYECKO 6€30-
MacHOCTU MPUMEHEHUS MOUMEPHbIX TPYO AN CUCTEM BOJO-
CHA0XeHUSA, B TOM 4UCIIE BOSMOXHOCTb 3arpsi3HeHUs TPAaHC-
nopTuPyemMoni BOAb!I anughatn4eckumm, apomaTnyeckumu yrie-
BOJOPOAAMY U UHBIMU OPraHUYeCKUMU COEANHEHNAMU 3a CYET
MPOHNLAEMOCTY YKA3aHHbIX TPYO,

- YCTaHOBUTb C y4€TOM OfbITA PA3BUTHIX CTPAH MPEAESTbHO
JOMyCTUMbIE KOHLIEHTPALMU JAHHbIX 3arPA3HAIOLLMX BELECTB B
TPYHTAX U TPYHTOBbIX BOAAX [/ ONPEAESIEHUS 3KONIOTN4ECKM
6e30MacHoro Buja marepuana BoJONPOBOAHbIX TPYO, UCMOSb-
3YeMbIX 1PU CTPOUTENLCTBE WM PEKOHCTPYKUMU
BO/IONPOBOAHbIX CETEM.
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2.1.2. MuHncTepcTBY pernoHanbHoro pa3sutus Poccuiickon
Gepepaynn, defepanbHoOMy areHTCTBY M0 CTPOUTENLCTBY U
JKUINLYHO-KOMMYHATIbHOMY XO3SWCTBY U €ro TeppuTopuas-
HbIM 10APA3LeNneHNIM;

- paccmotpets onbiT MITYIT «MocsogokaHan» no npumeHe-
HUI0 TPY6 U3 BbICOKOMPOYHOr0 YyryHa npu CTPOUTENIbCTBE U Pe-
KOHCTPYKUMY CETeN BOJOCHAOXEHNS C MO3ULUIA IKOIOTNHECKON
U CaHNTaPHO-3MNLEMNOSIOrNYECKON 6E30MaCcCHOCTH,

- C y4€TOM UMEIOLLEroCs OMbITa B 4aCTH 06ECNEYEHNS 3KOII0-
TUHECKOW M CaHUTAPHO-3IUAEMUOIOrNYECKON 6630MacHoCTy
1pY NPUMEHEHUN TPYO U3 BbICOKONPOYHOTO YyryHa PEKOMEH/0-
BaTb WX UCMOJIb30BaHNE B CETAX BOAOCHAOXKEHUS,

- DEKOMEHJOoBAaTb PYyKOBOAUTENAM Cyb6beKTOB Poccuiickoi
@enepaynu, y4uTbIBAS IKOOTNHYECKYIO U CAHUTAPHO-3MULAEMU-
0J10rN4ECKYt0 6630MacHOCTb TPY6 U3 BbICOKONPOYHOIO YyryHa,
paccMoTpeTb BOMPOC UX MPUMEHEHUS NPU NPOEKTUPOBAHUM,
CTPOUTENILCTBE U PEKOHCTPYKUMU CETEN BOJOCHAOXKEHUS Ha yp-
0aHN3NPOBAHHbIX TEPPUTOPUSAX U B MPOMbILLTIEHHbIX 30HAX>.

Takum 06pa3om, YyryHHble TPy6onpoBoabl abCOMTHO rep-
METUYHbI, HUKAKOW ANAOY3NN BPELHbIX OPraHNYecKux coesu-
HEHUI OHM He [0MYCKatoT.

Ho o6patumcsa K COeLMHEHUAM YYTyHHbIX TPy6 — 3TO pac-
TPYOHbIE COEANHEHMS, T.6. He CBAPKA, & COEAMHEHME C UCMOSb-
30BaHNEM COOTBETCTBYIOLLIEV NPOKNALKM — KQ4eCTBO ATOI Npo-
KNaJKun 1 CPOK e Ka4eCTBEHHO paboThl (repmMeTu3auns) Hocut
thunocodhcknii xapakrep.

O6patumcs K CTaTbe 3aMeCcTUTENs [NaBHOMO MHXeHepa
Y «Mocsogonposoa» E.B.LLylukesuya «MeToabl 6ecTpaHLUen-
HOII MPOKNaAKM 1 caHauum TpybonpoBoaos» B xypHane POBT,
No7 3a 2005 T.

«Hanbonee 4acTo BCTPEYAOLNECA MOBPEXLAEHHS: CBULYHN -
63,0% (65.8%); Hapywerne repmeTHYHOCTH PacTpybHbIX co-
egnnenmit - 9,0% (10,3%); nepenombl 4yryHHbIX Tpy6 - 22,0%
(19.4%)>.

MoxxHO caenaTtb 6eccropHblii BbiBoA, YTO 9,0% noBpexae-
HUA — HapYLLIEHNEe repMETUYHOCTU PacTPyOHbIX COEAUHEHNA —
370 Te Cnyyaw, Korga Boja y>xe nossnsercs Hag 3emseii. A Kor-
[a 3T pacTpy6Hble COEAMHEHUA HAYMHAIOT TEPATb repMeTny-
HOCTb 1 BOJA TONbKO «KanaeT», AU dy3us BpeLHbIX OpraHnye-
CKMX COefMHeHNA BO3MOXHA? CKopee BCero. A CKOMbKO 3TUX
pacTpy6HbIX COEAUHEHUIA 1 KOTLA OHW HAYUHAKOT TEPATb repme-
TUYHOCTL? BCe 3TO NPUBOAMT K NECCUMUCTUHECKUM BbIBOAAM.

Ha pucyHke 13 ynoMAHYTON Bbllle CTaTbil NOKa3aHa KOHCT-
pyKums pactpy6Horo coefuHeHus (puc.1).

N noscHeHne aBTopa cTartbu.

«[l119 BOCCTAHOBNIEHNS TEPMETUYHOCTU PACTPYBHbIX COEaU-
HeHWi TPY6 BHEAPAETCA METOL BHYTPEHHEr0 6aHAaUPOBAHUS.
B ocHoBy 310r0 MeTo4a MmosoXeHo UCM0b30BaAHNE NPOGHUIIb-
HbIX PE3UHOBbIX MAHXET, KOTOPbIE NIPUXKUMAIOTCH K BHYTPEHHEN
M0BEPXHOCTU TPYBONPOBOAA PACLUNPAKLYMMUCS KONIbLAMY U3
HepxxaBeroLen ctamu. Pasxum Kosel OCyLecTBISeTCs rmapo-
UUTTMHAPOM C PYYHbIM Hacocom (yeunue 2-5T1). [lepes ycTaHos-
KOU 1PpoghunibHOVE MaHXeThbl HA MOBPEXAEHHbIN pacTpyd mecTa
€€ KOHTAKTa ¢ TPYOOU TLYATEIbHO 3a4MLLAK0TCS PYYHOU LUNKITEN,
a pacTpyOHble Lyenu 3374€NbIBAOTCA CMOJISHbIM KaHAaToM. B
C/ly4ae Ha/myus Ha MoBePXHOCTU TPYObl, KOHTAKTUPYIOLLEN C
MAaHXXeTou, I71y00KUX PAKOBUH MPOU3BOANTCS HAHECEHUE Crie-
LNabHOU MacTUKY.

371a TexHon0rnsa N03BONAET PECTaBPUPOBATHL TPYOOMPOBOAbI
Auametpamu 600-2500 mm».

Puc. 1. KOHCTpYKLUMA pacTpy6HOro COeMHEHHS

1. PeanHoBoe ynnoTHeHue; 2. Metannuyeckuin 6aHaax
3. MeTannuyeckas BCTaBKa

Puc. 2. [InHamMuKa aBapuHHOCTH B 3emne Tpy6onpoBofaoB
pa3nuyHbIX AUAMETPoB
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B nocnegHer dopase AaHbl LuameTpbl PEMOHTUPYEMbIX TPYO
—600-2500 mm. A 4TO fenatb ¢ ManbiMu JUameTpamu, KOTOpbIX
00JIbLUNHCTBO?

3 rpadouka «[JuHamuka asapuitHocTu B 3emne Tpy6onpoBo-
[0B Pas/nyHbIX AMAMETPOB» (PWUC. 2) BUAHO, YTO OCHOBHASA
mMacca aBapUNWHOCTW CUTyauUMA NafaeT Ha Manble AWAMETPbI.
A KaK uX peMoHTMpoBaTb? Mnu 3TW yTEYKW 04eHb Marbl?
A ouddrysms npoucxoamT?

Ila, pewenne KomuTeTa N0 3KONOrMW, MACKO roBops,
He MOHATHO.

A npu3bIB K a6CONOTHOMY UCNONbL30BAHNIO ANA CUCTEM BO-
N0CHA6XeHUs YYryHHbIX TPY6 CUNbHO HAaNOMUHAET TO, O YEM HE
X0YeTcs roBOpPUTD.

Ecnn xe Komutet no 3K0noruu WHTEPecyeTcs BOMpocamm
9KOHOMUKM, TO CTOUT OTMETUTb, 4YTO Mpu AnameTpax ot 50 o
150 MM CTPOUTENIbCTBO MOMNITUNIEHOBBLIX BOAONPOBOAOB 000M-
[eTcq B 3 pasa [eLuesne, 4eM YYryHHbIX.

WHchopMaLMOHHO-aHAaNUTHYECKMIA XYpHaN
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P.S. Tpybbl 113 BCEX MaTePUanoB MOXHO 1CMNONb30BaTh 1 ANs
rasa, v ans BoAbl W Ang Tenna. Hy>XXHo TOMbKO NPaBuJibHO Bbl-
6paTtb matepuan Tpy6, UCXoA4sa M3 YCNOBUI UX 3KCMayaTaumu,
HaZEXXHOCTM 11 6e30MaCHOCTM, @ TAK)KE 3KOHOMUYECKON acpdhek-
TUBHOCTM.

Ho 3T0 JO/MKHbI AeNaTb CMEeunanncTbl, a He, CKaXXeMm, Cyabi
KoHctutyumonHoro Cyma Poccum.

PeweHne Komuteta no akosnoruy 0THOCUTENbHO WUCMOMb30-
BAHWA YYTYHHbIX 1 MONUITUNEHOBLIX TPY6 HABOAMT HA MbICIK,

BO-MEPBbIX, 0 ero NPodHeccMoHansHOM YPOBHE, @ BO-BTOPbIX, 0
HE3HAHUN [eCTBUTESbHbIX FOCYAAPCTBEHHbIX Npo6nem: note-
pU 3TOI e BOAbI 32 CHET YTeYeK Yepe3 KOPPO3MOHHbLIE OTBEP-
CTWS B CTaNbHbIX TPy6ax 1 PacTpybHble COEANHEHMS B YYTYHHbIX
pocturatoT 40%, a aHepropecypcoB — 10 80%, MHOXECTBO KO-
Te/bHbIX, BbIOPACHIBAOLLMX B aTMOCCIEPY U OKUCH Yrneponaa, 1
OKMCeln a3oTta u T.4.

[onro npugetcsa xpaatb, korga Poccus cTaHeT npoLBeTato-
LLien CTPAHOIA.

AHTUNONMUMEPHAS KAMIIAHUA B POCCUM:

Iy

JKOJNOrM4ECKH
HEBE3OMNACGEH

B HacTosLee Bpems B Poccun HaYMHaeTcs kamMmnaHns npoTue
NOSIMMEPHBIX TPY6. POCCUIACKNA MapnaMeHT NMPUHSAN peLleHne
PEKOMEH[0BaTb AN1S MCMOMb30BaHWA B BOAOMNPOBOAHBIX M Ha-
MOPHbIX KAHANU3ALMOHHBIX CETAX YYryHHble Tpy6bl (PelleHne
No 70-1 ot 22 chespans 2006 r. Komuteta no akonoruu locy-
napcteeHHoi dymbl ®C PO «0 npobnemax 06ecneyeHuns 3Ko-
norun4yeckoir 6e30MacHOCTU CeTel BOAOCHAOXKeHWUS» [10NHbIA
TeKCT PelleHus npuBefeH B CTaTbe HA aHIMNLCKOM A3blKe Nof-
HOCTb10.) 3TO peLLeHue 6bIno nofaepaHo MocKoBCKUM Npasu-
TeNIbCTBOM, KOTOPOE PEKOMEH0BAN0 MCnonb3oBatb B Mockee
TOJIbKO 4yryHHble Tpy6bl.

Be3ycnoBHO, BXHYH POSib 3[eChb CbIrpano «4yryHHoe yo6-
61>, HO NPOBNIeMa CNNULLKOM CEepbe3Ha 1 OT ee peLleHus 3aBu-
CUT CIIMLLKOM MHOrOe, 4T06bl CTaBUTb 3TO PeLleHue B 3aBMCU-
MOCTb OT NMOSINTUYECKMX 1 SKOHOMUYECKNX CMEKYNSALMNIA.

Heo6x01MO0 BCECTOPOHHE MPOAHANN3MPOBATh CYLLECTBYIO-
e npobembl, UX NPUYUHBI 1 N3 BCEX BO3MOXHbIX PELUEHMI
Bbl6paTh Haubosee LeecoobpasHoe ¢ IKOHOMUYECKOM TOYKU
3peHus.

KWD-Globalpipe, 2006-04-21, No.196.

lTak, 3afada 3aknioyaetcs B 6e30MacHON TPAHCNOPTUPOBKE
NUTbEBON BOLbl MO Tpy6aMm, MPOSIOXKEHHbIM B 3arpA3HEHHbIX
rPYHTax.

lMepBbIM 1 04EBUAHLIM PELLUEHWEM SBNIAETCA MPUMEHEHUe
Lns 3T0r0 Tpy6 U3 KOBKOrO HyryHa, Mpu4em XenatenbHo C Ha-
PYXXHOI 13 n3onsumeir. K coxaneHuto, 31a u3onsauns B 3arpss-
HEHHbIX FPYHTax CO BPEMEHEM pa3pyLlaeTcs, Npuy4em ropaszgo
ObICTPEE, 4eM 0Obl4HbIE MONIM3TUNEHOBbIE TPYObl, MOCKONbKY
nocnegHne MMeKT ropa3fo 60MblUy0 TOMLWMHY CTEeHKU. bes
9TO HapYXHO U30NALMM HYTYHHbIE TPYObl CO BPEMEHEM KOp-
POAMPYIOT M CTAHOBATCA MOPWUCTbIMU, HYTO MPEBpPaLLAET UX B
9KOMorn4eckmne 60MObLI 3aMefilIeHHOr0 AeCTBNS.

B rpyHTax ¢ nerkoi CTeneHbto 3arpsa3HeHHOCTU NMONUMEpHbIe
TPYObl HUYEM HE YCTYNAKOT CTaNibHbIM W YYTyHHbIM. B HacTos-
LLiee BpPems CYLLECTBYKT MIacTUKOBbIE TPYObl, Hanpumep, 13
cwutoro nonmatuneHa (M3X-a), nNpou3BefeHHbIE N0 METOAY
JHrens, obnagarLime oNTUManbHOI YCTONYMBOCTbIO K Pasno-
XeHuto. Poccus, co CBOMMW OFPOMHBIMI PACCTOSAHUAMU U OF-
POMHbIMU 06bEMAMIU 3arpA3HEHHbIX TPYHTOB, HE MOXET cebe
NO3BOMUTbL TAKOTO PELUeHMs, KOTOPOe NoTpebyeT 06HOBNEHUSA
K2X[ble HECKOMbKO JIeT.

C aHanornyHon npobnemoii — Npoknagku Tpy6onpoBOAOB B
CUJTbHO 3arPA3HEHHbIX TPYHTAX — CTONIKHYNack Fepmanns nocre
BoccoeuHeHus. CneumanbHO Ans 3Toi Lenu 6biu paspaboTa-
Hbl M1aCTUKOBbIE TPYObl C 6aPbePHLIM CMIOEM U3 aNIOMUHUSA,
NpeaoTBpaLLAtOLLIMM BCAKYIO Anddpyauto. i Tpyobbl, yXKe [o-
KasasLUue CBOK 3(NMEKTUBHOCTb, MO LieHe CONOCTaBUMbI C TPY-
6amu 13 HLT, n MoryT 6bITb C TEM XK YCNEexoM UMMNopTUpOoBa-
Hbl. KOHEYHO, CO BpEMEHEeM POCCUIICKME MPOU3BOAMTENN nac-
TUKOBbIX TPYG OCBOAT 3Ty UM NOLOGHYIO €l TEXHONIOMMI, HO
Poccuiickoe rocyaapcTBo MOXeT 04eHb MHOTO€ NOTepsiTh, eCNK
Oynet 6/10KNpOBaTh NEPCEKTUBHbIE Pa3paboTKu NMOCPEeLCTBOM
3anpeTos.

MHhopMayMoHHO-aHaNUTHYECKMIA XYpHan
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0 NPOBJNIEMAX OBEGNEYEHUA
3KO0JIOrMYECKOU BE3ONACHOCTIA
CETEN BOAOCHAB)XEHUS

Bnagumup byxu

K.T.H., [aBHbIIi PEAaKTOP XypHana «Tpy6onpoBoAbl U 3KO0rns», MpenogaBatess y4e6Horo yeHTpa HI10 «Ctpovinonimep»

O6ecneyeHne HaceneHus Poccun NuTbEBOI BOJON HaANeXallle-
ro Ka4ecTBa MMEET UCKIHYUTENBbHOR 3HAYEHUE [ COXPaHeHNs
3[0p0BbS FPXAAH 1 ABMAETCH BAXHOW COCTABNAOLLEN HALMO-
HaNbHO 6€30MaCHOCTU CTPaHbI.

Mpo6nema obecneyeHns Haaexallero ka4ecTea NUTbLEBON
BOZbl HEOLHOKPATHO 006CYXJanach B MONYNSAPHON 1 TEXHNYEC-
Koil nuteparype. Bonpoc MOXHO pasfenunTs Ha B 4acTu: ro-
pOJia 1 HACeJIeHHbIE NYHKTbI, CHabXXaeMble NUTbEBOW BOLON U3
LLeHTPaNN30BaAHHbIX UCTOYHUKOB BOLOCHAGXEHNSA C HE06X04U-
MOW OYUCTKOW, W NOCefieHUs nonyyawoume Bsogy 6e3
KaKoii-nn6o 04ncTkn. COOTHOLIEHME YacTei B nevati He npu-
BOZMTCH.

KomuTet no akonorum FocynapcTBeHHOM aymMbl (DefiepanbHo-
ro cobpanus Poccuiickoin ®defepauuu B CBOEM pPeLLIEHUN
No 70-1 o1 22 chespans 2006r. paccmoTpen Bonpoc «0 npo6ne-
Max 00ecreyvyeHns 3KOJIOrM4eckom 6e30MacHoOCTM CeTeil BOLO-
CHAGXeHUs».

lpoaHanu3npyem 1 NPOKOMMEHTUPYEM OTZESbHbIE NOSI0XKe-
HUS 3TOr0 JOKYMEHTa.

B pewueHun otmeyaercs:

«KayecTBO NUTLEBOV BOAbI OKA3bIBAET 3HAYUTEIILHOE BO3-
JevicTeue Ha 340pP0BbEe Ye/10BeKka. B psge roposos v noceneHni
Poccewiickon ®egepauny Ka4ecTBo NUTbEBON BOJbI BbI3bIBAET
000CHOBaHHYy0 TpeBory. Kaxzbiii BTOPOU POCCUAHUH BbIHYX-
JeH nuTb BOZY, HE COOTBETCTBYIOLLYIO M0 LEIOMY PAAY N0Ka3a-
TeIe TUTMEHNYECKUM TPEOOBAHUAM K MUTLEBOV BOJE».

A3 aToro cnefyer, 4TO NONOBKMHA HaceneHus Poccuu uc-
MnoJsib3yeT Ans NUTbEBbIX LieNe HeKa4eCTBEHHYI0 BOAY, HE COOT-
BETCTBYIOLLYtO Hopmam CanluH 2.1.4.559-96. Ecnn 310 TaK, T0
noYemMy HeT Mporpamm Ha rocyapCTBEHHOM W PerMoHanbHOM
YPOBHAX MO YNY4LLUEHWO 3TOr0 MON0XKeHUs?

Jlanee oTMeyaeTcs, 4To:

«B 0becrie4eHnn HaceIeHns YNCTON MUTLEBOV BOJOM HAZe-
XKalYero Ka4ecTBa 60/1bLLI0E 3HAYEHNE UMEET:

- Hanu4ume 0060CHOBAHHbIX IKOJIOMMYECKUX U HOPMATUBHO-
TEXHUYECKUX CTAHAAPTOB U PErNIaMEHTOB 10 NPOEKTUPOBAHMNIO,
CTPOUTENLCTBY U SKCITYATaLMMN UHXEHEPHBIX KOMMYHUKALWIA U
[10JIHOTA BbINO/IHEHNS YCTAHOBIIEHHbIX UMM TPEOOBAHUI. ..

YTBEPXLEHNE He COOTBETCTBYET [eiCTBUTENIbHOCTU, MO-
CKOJIbKY M0 3TOMY HanpasneHuto JeriCcTBYeT He0OX0AUMOe KO-
nnyectBo GHuMMos un CI1. B 10 e Bpems hefepanbHbIMU Opra-
HaMK UCMONHUTESNIbHOW BNACTW NPUOCTAHOBIIEHA eATENIbHOCTb
M0 COBEPLUEHCTBOBAHWIO HOPMATUBHO-NPABOBOW 6a3bl B yCTa-
HOBNEHHbIX cdepax peatenbHoctn. G 1 wmona 2003 ropa

npekpaLleHbl paspaboTka U COBEPLUEHCTBOBAHWE CTPOUTESIb-
HbIX HOpM ¥ npasun. OTAenbHON NPo6NEeMOR ABNAETCA nepe-
XO[HbI Nepuoa npu peannsauum pedopmbl TEXHUHECKOTO pe-
rynupoBaHus N CTaHAapTU3aunm, B TE4EHE KOTOPOro 3amopo-
)KEeHbl BCE BELOMCTBEHHbIE HOPMbI, B YaCTHOCTU, B CTPOUTESb-
HOIl OTpacnu, rae LeidCTBYIOT BEAOMCTBEHHbIE CTPOUTESIbHbIE
HOPMbI 1 NpaBuna, 0TPACNeBble CTaHAAPTbI U Apyrue JOKYMeH-
Thl, AKTYann3aLmns KOTOPbIX B TEYEHUE TPEX JIET 0CTaHOBJIEHA.

- 3hheKTUBHOCTL OYNCTKM U MOLrOTOBKM [UTHEBOW BOJbI,
COCTOSIHNE COOPYXEHUI 110 86 0YNCTKE. ..

Jtoi npo6nemoi 3aHWMaeTcss Akafemnusi KOMMYHaJTbHOMO
X03licTBa, Boareo n apyrue UHCTUTYTHI. 113-3a 0TCYTCTBMA CO-
OTBETCTBYIOLLMX, 0OECMEYEHHbIX (PUHAHCUPOBAHWEM MPOrpamm
paboTa B 3TOM HarnpasfieHU yTpaTunia LieneHanpasieHHbIn xa-
PaKTep, a Hay4Hble OpraHn3aLmnn BbINONHAOT PabOThl, HEO6XO-
JUMble Ans BbDKMBaHKS. CTOUT OTMETUTb, 4To gons XKKX B 06-
e cymme 6tomxeta mMeHee 1%, a 06bemM (DUHAHCUPOBAHUSA
NPUKNALHBIX HAYYHbIX UCCrefoBaHui B ob6nact XKX cocras-
nset ax 460 Toic. py6. [7]. Ha 3T geHbrv Henb3s comLepxarb
[aXe ManeHbKyo naboparopuio l060ro MHCTUTYTA.

- 6e30nacHocTb Marepuana Tpy6 A4S 104a4v1 NUTbEBOV BOAbI
MOTPEOUTESIAAM, UX HAPYXXHOIO U BHYTPEHHEr0 MOKPbITUS, a Tak-
XK€ COCTOSIHME 3TUX TPYO B NPOLIECCE IKCTyaTaynm».

MpurogHoOCTL MaTepuanos Ansg U3roTOBNIEHUS TPy6ONpPOBO-
[0B npoBepseTcs opraHamu CaHanuaHaA30pa, No pesynbratam
NPOBEPKM BbILAETCA TUTNEHNYECKNIA CepTMINKAT.

CocTosiHMe TPy6ONPOBOAOB B NPOLIECCE SKCMyaTaLum onpe-
[enseTcs KOPPO3MOHHON CTONKOCTLIO Matepuana Tpy6 u ux no-
KPbITWIA, KOPPO3UOHHOI arpeccUBHOCTbIO TPAHCMOPTUPYEMON
BOZbI, FPYHTA W FPYHTOBbLIX BOJ, Y4TO ONpenenserca Ha cTagum
NPOEKTUPOBAHUA NMyTEM re0nornyecknX U3bICKaHWA U no pe-
3ynbTatam 3KCnyaTaunoHHbIX HabMOAEHNIA HA KOHKPETHO Me-
cTHocTu. [locre aHanm3a 3Tmx JaHHbIX BbIOUPAETCH marepuan
TPy60NpoBOLa, U, ECNA HYXKHO, ero NOKPbLITHIA.

«B HactosLLee Bpems 715 BOLONPOBOZOB UCIOb3YIOTCA Kak
TPY6bl U3 BbICOKONPOYHOrO YyryHa, Tak v raacTukoBble Tpy-
Obl»...

CornacHo CHuIl 2.04.02-84 n G 40-102-2000 gonyckaetcs
npUMeHeHne Tpy6 W3 CTanu, 4yryHa, nnactmacc, acbecroLe-
MEHTa, >KeNne306eToHa.

NoapasymeBaeTcs, YTO BCE OHW UMEIOT TUTMEHNYeCKne cep-
TUguKaTbl, a BbIGOP MaTepuana Tpyobonposoaa onpenenserca B
TEXHUKO-3KOHOMMYECKOM 060CHOBAHUY, 2 HE MHEHUEM OTLeSb-
HbIX aJMUHUCTPATOPOB.
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«[1pOBEAEHHbIE 3aMafHbIMN Y4EHbIMU UCCIE[0BAHUS Kaye-
CTBA BOAb!, [10aBAEMOV C UCIO0JIb30BAHNEM M71aCTUKOBbLIX TPYO,
11oKa3anu BbICOKUI YPOBEHb 3arpsi3HEHHOCTU MUTbEBOV BO/bI
apoMaTuYecKuMu 1 XopupOBaHHbIMU COSIbBEHTAMU (PAacTBO-
pstoLymmn Belyectsamu). [10kasatesnu npesbILLany HoBble CTaH-
JapTel 10 6€H3071Y, TPUXTTOPITUTIEHY U TETPAXTTOPITUTIEHY» ...

3anagHble y4eHble JENCTBUTENbHO NPOBEN MHOTO UCCNeao-
BaHUI NO BANSAHWIO NIACTMACC HA KA4eCTBO TPAHCMOPTUPYEMON
BOZbI, 1 NO3TOMY Y>Ke 60nee 50 neT Tpy6bl U3 HUX MPUMEHSAOTCS
ANs 3TuX Lenen. HNKakux KOHKpPeTHbIX My6uKawuii no 3arpsaHe-
HWIO BOJbI NEPEYUCIIEHHbIMIN BELLECTBAMU HET (ECNU OHU ECTb B
KOMUTETE MO 3KOJIOrMu, TO CTOUMO0 Bbl MX OMNYy6NIMKOBATL U 06CY-
LUTb CO CMeLManicTamn 4o NpUHATUS KaKUX-NN60 PeLUeHUn).

«OpraHnyeckne COEANHEHUS MOryT Ang@dyHANPOBATL
CKBO3b MOIMMEPHbIE MATepUasbl U3 IPYHTOB, FPYHTOBbIX BOJ B
MPONopUNAX, 3aBUCALLUX OT MOTUMEPA, MOTIEKYTIAPHBIX Pa3Me-
OB 3arPA3HUTENIA, CUTTbI TPUTSXKEHNS MEXAY HUMU U TEMepa-
Typbl. [IpoOHULAEMOCT OYET 3aBUCETH OT NPUPOSLI U XUMUYE-
CKOVI aKTUBHOCTU OPraHW4eCcKkux COEANHEHWI 0YBbI, YPOBHS
TPYHTOBbIX BOJ B M0YBE, KOTOPbIN ONpenesnser, 6yaer i npo-
HUKHOBEHWE B BOAHOW WM NapOoBON ¢hase; PacrpesencHus Xu-
MUWYECKOro 3arpsi3HeHNs N04Bbl MEXJy BOAHOM, TBEPLON nin
ra3oBovi (ha3oii, KOTOPOE OMPeAesAeT USMEHYUBOCTb 3arPS3HeE-
HUS Yepe3 MoyBy, TUMA MOYBbI, 0COOEHHO COLAEPXAHUA B HEW
0praHn4eckoro yrnepoja, JmTeIbHOCTY BO3JENCTBUS U TeM-
neparypbi»...

Paccyxpaesus o auddysnn U npoHuULaemMocT Tpy6 U3
nnacTmacc 6e30CHOBaTENbHbI, T.K. HE ONUPAKTCA HA KOHKpPET-
Hble U3MePeHHbIe KO3dhduuneHTsl Suddy3um 1 NpoHKULaeMo-
CTW, KOTOPbIE, HECOMHEHHO, BbIN 6bl 3BECTHbI OpraHam CaH3-
NUAHAZA30pa 1 CreunanucTam.

Pestomupys peLleHne KOMUTETa N0 3KOJIOrMK, MOXHO OTMe-
TWUTb, 4TO NONagaHue Jio6bIX NOCTOPOHHMX BELUECTB B TPAHC-
NnopTMPYeMyto BOZY U3 COOPYXXEHUI BOLOMOATOTOBKM UCKHOYe-
HO.

Bce marepumarbl, UCMNONb3YyeMble NPU COOPYXEHUN BOLONPO-
BOJHbIX CUCTEM, UMEIT CepTUNKATLI COOTBETCTBUA W TUrMe-
HUYECKUE CepTUCIMKaTHI.

Cofiep)xaHune B NO4YBE M NOYBEHHbIX BOLAX BPEHbIX BELLECTB
PernameHTUpyroT UX NPeaesnbHo AONYCTUMbIMU KOHLEHTpaLus-
mu — MOK (TaK xe, kak n B Bogoemax). lpesbiwerne MOK B
no4YBe B pe3ynbrare, HaNpuUMep, JI0KanbHOro pasnuBa HedoTe-
NPOAYKTOB UMW LPYrUX XUMUYECKUX BELLECTB SBMAETCS aBapuil-
HOII cuTyauuen. B aTom cnyyae NMpPUHUMAKOTCA COOTBETCTBYHO-
LMe Mepbl N0 06€33apXMBAHUI0 MOYBbLI 1 MNACTMACCOBbIE
(nnactukoBble) TPYObI 3[€Ch He npuyeMm. 10 AaHHbIM pa6orT [5,
6] nnactmaccoBble TPy6bl, B 4aCTHOCTU, HaUbOmMee 4acTo uc-
nosib3yemMble /19 BOLOCHAGXEHMS TPYObl U3 MONN3TUNEH], NO-
NUNPONUIIEHA U NONMBUHWUIIXIIOPUAA, XUMUYECKN CTOMKM K
60/bLLIOMY KONUYECTBY BELLECTB.

CneposatenibHO, 060CHOBaHHLIX «npo6yiemM 06ecneyeHns
3KOJI0rn4eckoii 6e30MacHOCTM CeTeil BOAOCHAOXEHNS» B Mpe-
ambyne He CoLepXuTcs.

Y10 Kacaetca o6ecneyeHuss BTOPOW MONOBUHbI HACENeHUs
Poccun Ka4ecTBeHHOW NUTLEBOM BOAOK, TO 9TO npobnema co-
LMaNbHO-3KOHOMUYECKOr0 XapakTepa W cornacHo ([8], ctatbs
6, N.2) huHAHCMPOBAHWE MEPONpPUATII NO LOCTUXEHUID HOP-
MaT1BOB 6€30MacHOCTU NUTLEBON BOAbI OCYLLECTBNAETCA NULa-
MU, 3KCMyaTUpyLUMN CUCTEMbI BOLOCHAGXEHUS U CO6CT-
BEHHUKAMU 3TUX NPELnpUATUiA.

WHdhopmaunoHHO-aHANMTUYECKUIA XYpHAn 9
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Takum 06pasom, KOMWUTET MPUHAN PELUeHUs, He BbISBUB
060CHOBaHHbIX Mpo6nem n ¢haktos. lonbiTaemcs B HUX pa3o-
6parbcs.

«1. lpeanoxuts [paButensctBy Poccuiickon ®egepauynmn
DYKOBOAUTENIAM CYObeKTOB P® paccmoTpeTb BOMPOC 0 HE00X0-
AUMOCTY YBESTUYEHNS 06bEMOB (DUHAHCUPOBAHNS, 3aMEHbI BET-
XUX ceTel BOJOCHa0XeHUs (3-4 MpoLeHTa OT 001L4el NPOTAKEH-
HOCTU CceTei) [ 00ECMeYeHUs UX €XErofHou PeKOHCTPYK-
ymu»...

CTtporo rosops, B npeambysie peLieHns KOMUTETa He paccma-
TPUBAETCSH BOMPOC O BETXUX CETAX BOLOCHAGXEHMS, XOTA cama
no cebe 3rta npobnema ABAAETCA HAMHOIO 60J1ee BaXHOMW, Yem
6e3[j0Ka3aTesibHOe 0xanBaHue nnacTMaccoBbIX TPY60NPOBOAOB
11 3KOJIOMMYECKM He MOATBEPXXAEHHOe 10661poBaHue Tpybonpo-
BoAo0B 13 YLUT. O6bemMbl AENCTBUTENIbHO MOAEXKALLUX 3aMeHe
CaMOPTU3MPOBAHHbIX CETEN JOMKHbI ObITb YCTAHOBJEHbI CaMU-
MW BOJOKaHanamu.

«2. 06patntbca B [paBuTenibCTBO Poccuiickon @egepauymnm ¢
MPeaIoXeHnem:

lTopy4uTs!

2.1.1. Munzapascoupazsutnio Poccun cosmectHo ¢ PAMH
(Poccuiickon akagemuen MEaNUNHCKUX HAYK):

- U3YYUTb BOMPOCHI CAHUTAPHO-3MUAEMUOSIONNYECKOI 6€30-
nacHoCTU MPUMEHEHNS MOJIUMEDHBIX TPYO [/ CUCTEM BOJO-
CHAa0XeHUs, B TOM 44CIIe BOSMOXHOCTb 3arPs3HEHUs TPAHC-
ropTUPYeMoii BOAb!I anughatnieckumu, apomMaTuyeckumm yrie-
BOJOPOZAMY U UHBIMY OPraHNYeCKUMU COEANHEHNAMM 3a CYET
MPOHNLAEMOCTH YKA3aHHbIX TPYO,

- YCTaHOBUTb C y4ETOM OfbITa PA3BUTHIX CTPAH MPEAESIbHO
JOMyCTUMbIE KOHLIEHTPAUMU JAHHbIX 3arPASHALMX BELLECTB B
TPYHTax W TPYHTOBbIX BOZAAX JJ1S ONPEAESIEHNS 3KONOrN4ECKM
0e30nacHoro Bujga matepuana BoAONPOBOAHbIX TPYO, UCMOSIb-
3yeMbIX NIPU CTPOUTENILCTBE WU PEKOHCTPYKLUMU BOZONPOBOL-
HbIX CETEM» ...

B Poccum nnactmaccoBble Tpy60NpoBOAbl B CUCTEMAX BOLO-
CHabXxeHusa npumMeHstoTesa ¢ 1958 r. Bea nnactmaccosas Tpy6-
Has NPOAYKUMSA UMEET rMrmeHnYeckue cepTudmkarsl, BolaaBae-
Mble KOMMETEHTHbIMM OpraHamn GCaHanugHaasopa, KOTOpble
OMMPaKTCA Ha YCTaHOBIEHHbIe U anpobuposaHHbie MK Bpea-
HbIX BELLECTB B BOJOEMAX U FPYHTE.

Bce xxanobbl Ha HU3KOE Ka4eCTBO NMUTLEBOI BO/bI CBA3aHbI C
HEe0CTaTOYHOI ee NOArOTOBKOW nepef nojadvent B CETU BOJAO-
CHa6XeHMs.

«2.1.2. MuHUCTEPCTBY pPErvoHaIbHOro passutus Poccuii-
ckon ®egepauynn, OenepanbHOMy areHTCTBY 110 CTPOUTESTbCTBY
U XWINLYHO-KOMMYHAaIbHOMY XO3SCTBY U €ro TeppuUTopuasb-
HbIM 10APA3LeNneHNIM;

- paccmotpetsb onbiT MITYIT «MocBogokaHan» no npumeHe-
HUI0 TPY6 U3 BbICOKOMPOYHOr0 YyryHa npu CTPOUTENIbCTBE U Pe-
KOHCTPYKUMY CETeN BOJOCHAOXEHNS C MO3ULMNIA 3KOIOTNHECKON
W CAHUTAPHO-3MULEMNOIONNYECKO 0830MACHOCTH. ..

OnbiT MIYN «MocBogokasan» no aKcnyatawuum Tpy6onpo-
BOLOB BOJOCHabXeHuUs paccmatpusanca 21-22.04.2004 Ha
ceMuHape, nocesuleHHom ero 100-netuto [9]. B cucteme Bo-
JoCHabxeHus akcnnyatupyotea 10 Tbic. KM Tpy6 AnameTpom
50-2000 MM, 13 HUX 72% CTanbHbIX TPY6ONPOBOA0B, 26% Yy-
TYHHbIX U 2% W3 HEeMeTann4Yeckux matepuanos. CpefgHui
BO3pacT cTaNibHbIXx TPYy6 coctaBnsfer 33 rofa, YyryHHbIXx —
71 rog. bonee nonoBuHbI BCex TPy6ONPOBOLOB CamMOPTM3N-
pOBaHbI.

10

B I'YM «Bopokanan — CankT-leTtepbypr» [14] B cucteme Bo-
[N0CHa0XeHMs HacumTbiBaeTcs 0kono 1800 KM CTanbHbIX TpY6O-
NPOBOJOB, 4TO cOCTaBNAeT 29% 0T ux 06LLero Konu4yecrsa. 113
Xene3o6eToHa NponoXxeHo 4%. B 2004 r. 661110 OTPEMOHTUPO-
BaHO 53 KM BOLOMPOBOAHbIX TPYO Ui 3% 0T 06LLEV NPOTAXKEH-
HOCTU. Ha nocnepyrowme rofpl NiaHupyeTcs PeMOoHTUPOBATb
3-6% Tpy6b0npoBOAOB.

[ina cpaBHeHUs NpuUBEAEM HOPMbI AMOPTU3ALMOHHbBIX OTHUC-
NEHWA Ha PEHOBALMIO U HOPMATUBHBIE CPOKU CY>XObl BOAOMPO-
BOAHbIX cetent [10], (Tabn. 1, 2).

Ta6nuua 1. HopmaTtusHble CPOKK cNYX6bI BOJONPOBOJHBIX CETEH

O6nactb npumeHenmns | Matepuwan Tpy6 | Cpok cnyx6ebl, net
Boponposog Ctanb 20
YyryH 60

2Kene3o06eToH 30
AcbecTouemeHT | 20
[nacTmacca 50

Tabnuua 2. HopMbl aMOPTU3aLMOHHDIX OTYUCIEHUIA HA PEHOBALMUID

[pynnbl 1 BUAbI OCHOBHbIX (DOHAOB Hopmbl
amMOPTU3ALMOHHBIX

OTHUCNEHNA, Y%

CeTu BOJONPOBOAHbIE

(C KonofLuamu, KONOHKAMK, rmapaHTaMu
1 IPO4MM 060pPYL0BAHUEM),

BKJ/1H04as BOLOBOJbI:

ac6ecToLeMeHTHbIE, CTalbHble 5,0
YyryHHble 1,7
)Kene306eTOHHbIE 33

[encTBuTeNIbHO, NPOrPaMMON MOLEPHU3ALUI BOLONPOBOA-
HOIi ceTn . MOCKBBbI, KaK 9TO CreayeT U3 BbICTYNIEHUS [1aBHO-
ro uHxeHepa YnpasneHus sogocHabxeHus MIT «Mocsogoka-
Han» B.H.MoplHesa, npefycMOTPEHO NpUMeHeHue Tpy6 u3
HLUI ¢ HapyXHbIM LIMHKOBbIM MOKPLITUEM W BHYTPEHHEN Le-
MEHTHO-NEeCcYaHOoN 06JINLLOBKOIA, BbINOJTHEHHO B 3aBOACKUX YC-
nosusx (Tpy6sl Bbinyckatotcs OAO JIM3 «CB060AHbIA COKOJT»
anametpamu 100, 150, 200, 250 1 300 mm). B T0 e Bpems npu
PEMOHTE 1 CaHauuu BOLONPOBOAOB WUCMOJb3YHOTCA TPYObl U3
nonuatuneHa FOCT 18599 kak 0TE4ECTBEHHOr0, TaK 1 3apybex-
HOro NPOU3BOLACTBA (rpynna KoMnaHuit «<EBpoTpy6nnacT», Kom-
naHus Wavin). B Poccun tpy6sl u3 nonnatunexa I3 80 u M3
100 Bbinyckatotes no FOCT 18599 anametpamu 20-1200 mm.

OTmMeyanoch TaKkxe, 4T AN caHauny NoL3eMHbIX BOAONPO-
BOJIOB MPUMEHAOTCS rMOKUe apMUPOBAHHBIE MONIMMEPHbIE pY-
kaga (Oryn «CAHT»).

3aABNeHNN N0 NPOHWUKHOBEHMIO KAKMX-NMO0 BPEfHbIX Be-
LLeCTB Yepe3 CTEHKW TPyOOMpPOBOAOB HA CEMUHApe He Oblo.
HeTt 1 nybnmkauuii Ha aTy Temy.

- C Y4ETOM UMEIOLLIEr0Cs ONbITa B YacTu 00ECneYeHuns 3K0I0-
TUHECKOW M CaHUTAPHO-3MUAEMUOIOrNYecKoi 0e30MacHoCTy

WHchopMaLMOHHO-aHANUTHYECKMIA XYpHan
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(Hapspy €0 CTanbHbIMK) (A3wm. 04. «QTonnexne, BeHT!
HUpOBaHNe», N 18-15 0T 15.05.97 T cr 41-102-98 <<l\I\eTann0n0m/|Mepr\e Tpy6bl ANA CUC-
TeM OTONIEHNA; pa3paboTan cTaHaapT Ha TpyOb! 13 pasnin4HbIX nonumepHbIX MaTepuanos);

— MpuMeHeHne 40-102-2000 «TIpOeKTNPOBa-

nonumepHbIX Tpy6 And HapYXXHbIX ceteit CM
Hie U MOHTaX Tpy60onpoBOA0E cUCTEM gopocHatKeruna i KaHanmaauuu n3 nonumepHbix Ma-
Tepnanos”; (cn 40-104-2001 <<CTeKﬂ0ﬂnaCTV|KOBb|e Tpy6bl ANA NoA3eMHbIX prﬁonposouoa
BO.D.OCHaG)KeHVlﬂ»',

6 13 nonuMepHbIX matepuanos ana BHYTPEHHNX CY-
HUA 1 KaHannaaunu. CtanbHblé TpyOb! ANA BOJO-

¢ BHyTpEHHAM W HapyXHbIM nokpbIThem 0T KOppo-

poBoOA Y KaHannaaumna», No 18-46 0T
ﬂpoeKTV\DOBaHVHO 11 MOHTaXY CucTeM
M 40-101-96 «onunpo-
nononumepHble TpyOb!

e npeV\MymeCTBeHHO TPY
HOTO BOLOCHAOXE

chn 40-105-2001 <<CTeKJ'\0ﬂJ'laCTV|KOBble TpyObl ANA NoA3eMHbIX Tpy6onpo-

BOJOB KaHanN3aLnn»);
_ paclunpetine npUMeHeHIs nonuMepHbIX Tpy6 Ans NoA3eM
e 11 CTPOVTENbCTBO 1

101-96, Ne 13-213 0T 09.04.96 T. «ﬂpoeKTV\pOBaHV\
X TpY0”»; cn 42-1 03-97 «BOCCTAHOBNEHNE NoA3eMHbIX rason
2002 <<Fa30pacnpe;1enme

HbiX rasonpoBOAOE (cn 42-
30MpOBOAOB 13 no-
pOBOAOB C nenonb-
fibHble CUCTE-

U3TUEHOBB!
30BaHNEM CUHTETUHECKIX LLINIAHT OB, CHun 42-01-
Mbl», Ne 163 0T 23.12.02).
[ns coaepmeHCTBosava TpeﬁoBaHV\V\ K TernoBbIM CETAM npenyCMOTpeHb\:
A no TennOoBOIA 3aLINTe prﬁonpoaonos TennoBbIX ceTeit 1 000pY-
oBa-HuUA 1 TPY-

14-88 «Tennosas n3onauna 060pyn

_ MOBbILLEHNE Tpe60oBaAHN
41-103-2000 «\'\poeKTmpoaaHme Te

HUA Ha 30-50% (V13M. Nei CHull 2.04
018-80 ot 31 1297 1.; 0N
" pr60nposonoa»);
1 NpUMeHeHNe ona 6eCKaHaan0|7| npoKnaakk TennoBbIX ceTelt 3aLvLLen-
[bHbIX TPYO © acbcbeKTMBHoV\ neHononmypeTaHOBoV\ Tennomsonﬂumem
Hble C TennoBoi n3onaunen 3 neHo-

(roCT 30737-2001 «TpyObl ¥ pacoHHbIE n3penus cTasb
ui 2.04.07-86 «Tennosble CETW”;

nonuypertaxa B ﬂOﬂV\STV\neHOBOV\ o6onouKe»; N3M. Ne2 CH
Ne 116 OT 12.10.01 . - npumeHerne Tpyb NO roct 30737-2001).

ilo):1:\
6onpoBOA0B”; N nnoBoi N30NA-
LN 060pyAoBaAHNA
_ npow3B0oACTBO
HblIX OT KOppO3n¥t cTa
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PaccmoTpeHHOE BbiLLe peLleHne KomMuTeTa no akonoruu foc-
aymbl nucbMom Ne3.13.26/116 ot 10.03.06 6b110 pasocnaHo
OpraHam UCMOJSIHUTENbHON BNacTM CyobekToB Poccuiickon de-
Jiepauum ¢ npocb60ii Coo6LIMTL MHEHMe No npobneme.

Mo Hawemy MHeHWto, nNpobriema B 3HAYUTENIbHOW CTeneHu
HagymaHa n uHcnupupyetcs otaenom mapketura OAO «Jln-
neukuin meTannypruyeckuin 3asoa  «GBOOOAHbLIA COKON»
[11,12].

27 wtoHs 2005 r. Ha kpyrnom cTtone B r. CaHkT-TeTepbypr,
OpraHn30BaHHOM 3aBOAOM «lKannacT», 6bIn 06CYXAEHbI BO-
NpoChbl NPUMEHEHUs TPy6 U3 MONUMEPHbLIX MaTepuanos B Ha-
PYXHbIX CETAX BOLOCHABXEHMA, rae cneynanuctamu 66110 oT-
MEYEHO, 4TO HET HUKAKUX NPEnATCTBUA MO NPUMEHEHUID TPY-
60MNpoBOA0B M3 nonuaTuieHa B ycnosmsax GavkT-Metep6bypra
[13].

Tak kakue e Tpy6bl Ang BOAONPOBOLOB NPELANOYTUTESNIbHEE
NPUMEHATb, 4T06bl 06ECMEeYNTb PACYETHbIE CPOKM dKCMyaTta-
Lmn He meHee 50 net?

2Kene306eTOHHbIe TPY6bI AN CUCTEM BOJOCHABXEHMS MOKa-
3anu cebs He C Ny4Llen CTOPOHbI , KaK HEA0CTaTO4HO PEMOHTO-
NPUroAHbIE U UMEIOLLME HEA0CTATOYHO HAfeXHbIE pacTpy6GHble
CTbIKOBbIE COEAUHEHNSA, HELOCTATO4HbIN COPTAMEHT UaMETPOB
TPy6 1 coeuHUTENbHbIX aeTanein [14].

Tpy6bl M3 Ceporo YyryHa UMeOT HeHaLeXHble pacTpybHble
COeANHEeHNs (KOHonaTtka pacTpy6oB CMOMSHbIM KaHATOM W 3a-
4EeKAHKOWN CBUHLIOM) U CKMOHHOCTb K NMeperioMam, Bbi3bIBaeMble
BbICOKUMU AUHAMUYECKUMU HArpy3Kamm OT aBTOTPAHCMOPTA.

CtanbHble TPYObl M COEAMHUTENbHbIE AeTan UMEKT U3NNLL-
HWUIA 3anac NPO4HOCTU, OOYCIIOBIIEHHbIA HU3KOI KOPPO3UOHHON
CTOVMKOCTbIO CcTanu (80 8% OT 06LUel TONLMHBI CTEHKKM [3]).

CoBpemeHHble TMAPOU30NALMOHHbIE MOKPbITUS 06€CneYnBatoT
3aLLMTy MeTanna Ha cpok Ao 15 ner.

Tpy6b! n3 YL 60nee KOPPO3MOHHO-CTOKM, HO NPUMEHSIOT-
CH C BHYTPEHHUM LIEMEHTHO-MECYaHbIM MOKPbITUEM U HapyX-
HbIM LIMHKOBbIM. PacTpy6HbIe COeUHEHUs TepMEeTU3NPYIOTCS C
NOMOLLbIO PE3MHOBbLIX YNNOTHEHNIA. K HelocTaTkam crefyet oT-
HECTW Y3KWil COPTAMEHT LMaMeTpoB TPY6 W COELUHUTENbHbIX
Jetanein.

BofonpoBoAbl U3 NONNU3TUNEHA U3roTOBNAOT B Poccum auma-
metpamu ot 20 fo 1200 mm no FOCT 18599-2001 Ha faBneHne
BoAbl o 1,6 MIa. Tpy6onpoBofbl He HYXXAAOTCH B KOPPO3UOH-
HOIA 3aLLKTe, @ PACYETHbIN CPOK akcnnyataumu, cornacHo FOCT
P 52134-2003, coctasnset 100 ner.

CnenyeT OTMETUTb, 4TO B 6OMbLUNHCTBE PEKNAMHBIX MaTepu-
aN0B CPABHMBAOTCS CBOWCTBA MAaTepUaoB, a He COOTBETCTBUE
1X TPe6OBAHUAM K 3KCM/yaTaLMOHHbIM NapameTpam CeTeil BO-
LOCHabxeHus. Tak 4TO BblGMpaTb Martepuan BOAOMNPOBOLOB
CnejyeT He aAMUHUCTPATUBHBLIMU YKa3aHWAMK, a NyTem paspa-
O0TKM TEXHUKO-9KOHOMUYECKIUX 0B6OCHOBAHMIA.

06Lwas NpoTsHKeHHOCTb BOAONPOBOAHLIX ceTen KKX co-
crasnser 460 Tbic.KM, U3HOC cocTaBnser 6osee 60%, nonHo-
CTbH0 CHEpNaH 3KCnayaTaunoHHbI pecypc y 25% Tpy6onpoBso-
pos [11].

lMpennaraemas KOMUTETOM M0 3KOMOMMN 3aMeHa BETXUX (M3-
HOLLEHHbIX UMK NCYEPNABLUNX 3KCMNyaTaLUOHHbIA pecypc) Tpy-
60npoB0oaoB, cocTaBnseT 3-4% 0T 06LLei UX NPOTSKEHHOCTH,
T1.6.13,8-18,4 TbIC. KM/rO4. [l0CTaTO4YHOCTL 3TOr0 06bLEMA U (PU-
HaHCMPOBaHWE 3aMeHbl BETXMX BOLOMPOBOLOB, MO-BUAMMOMY,
W ABNAKTCA NPeLMETOM PACCMOTPEHWU aAMUHUCTPALNAMM
cy6beKToB (heJepaunm n npaBuUTeNbCTBaA.
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JKCNEPTHOE
SAKJIDYEHUE

N0 TEXHUHECKUM BONPOCAM NPUMEHEHUSA NJNIACTMACCOBbIX
TPYb, BKJIOYEHHbLIM B PELLUEHUE KOMUTETA MO IKOJ0ruun
FOCYAAPCTBEHHOW YMbl ®EEPANIbHOI0 COEPAHUSA P®

Ne 70-1 OT 22 ®EBPAJIA 2006 T.

lMepeyeHb BONPOCOB, BbIHECEHHbIX HA IKCNEPTU3Y:

1. MepeyeHb 1 JoNs MaTepuanos, UCNONb3YEMbIX ANs BOJO-
NpoBOAOB.

2. Pe3ynbTaTbl UCCNEAOBaHMA 3anafHbIMU Y4YEHbIMU Kaye-
CTBa BOAbI pa3feNbHO N0 BUAAM NONUMEPHBIX TPYG.

3. PacTBOpUMOCTb, HabyxaHue W MPOHMLAEMOCTb NONUMEp-
HbIX TPYO B aPOMaTMHECKUX W XJIOPCOAEPXKALLNX PACTBOPUTENSX.

4. PacTBOPUMOCTb, HabyXaHUe U NPOHNLAEMOCTb NONUMEp-
HbIX TPYO B APYrUX OPraHMMecKUX COEAUHEHNSAX, HaXoaaLMUXCS
B FPYHTE W FPYHTOBLIX BOAAX.

OCOoBEHHOCTbH) €BPOMECKNX CETEN BOAOCHAOXKEHNS 11 KaHaNu-
3auun ABNAETCA LUNPOKOE NPUMEHEHUE MONUMEPHBIX TPY6 npu
CTPONTENLCTBE HOBbIX TPY60ONPOoBOA0B. Cpean BOLOHAMOPHbIX
Tpy6 [0Ns NONUMepHbIX TPY6 cOCTaBnsAeT 62%, a Ans KpynHbIX
BOZONPOBOA0B AnameTpom 60osee 200 mm — okono 50%, gocTtu-
ras B OTAeNbHbIX cTpaHax (BenukobputaHus) 6onee 70% (cm.
«TpyObl U3 Pa3NUYHbIX MATEPUanoB...» Ha CTP. __ ).

Takum 06pa3om, 04eBUIHO, HTO TPYObI U3 MONIMMEPHBIX MaTe-
pUanoB UMEKT NPEeNMyLLECTBEHHbIE 00bEMbl NPUMEHEHUS MO

14

CPABHEHWIO C METNNINYECKUMU, U B CBA3W C 3TUM BOMPOChHI TeX-
HUYECKOr0 PerynupoBaHus YPOBHA Ka4ecTBa MONUMEPHbIX TPY-
60npoBoA0B pa3paboTaHbl BeCbMa AeTarnbHO. Pe3ynbrarhl onpe-
JerneHns XUMUYECKO CTOMKOCTU PasfnYHbIX BUAOB NOMUMeEp-
HbIX TPY6ONPOBOAOB NMOAPOOHO M3NOXKEHbI B JOKYMEHTAX MeX-
QYHApOOHO/ opraHu3aumu no crtaHgaptusaumn WCO/TP
10358:1993, rae npefcTaBfieHa XMMUYeckas CTOMKOCTb TPyO 1
(PUTUHIOB M3 NONUMEPOB AeBATU rpynn (MONUITUNEH BbICOKON
MIIOTHOCTU, NOSIMITNIEH HU3KOW NIIOTHOCTU, NONUMPOMNUIIEH, NO-
NNUOYTEH, HeNnacTUUUMPOBAHHBIA NMOMUBUHUIXNOPUL, XI0PU-
POBaHHbIA nonueuHUNXnopua, ABC nnacTuk, NOAUBUHUANAEH-
Topun n cluMTbIA NonuaTUNeH). MNpeacTaBneHbl pesynbrarhb
XUMUYECKOW CTONKOCTU TPY6 M3 3TUX NONMMEPOB B 427 cpefax.

OnHOBPEMEHHO NPONCXOANT Nepuoanyeckas nybnukauus pe-
3yNbTATOB MO BbIAENEHNIO U3 NONUMEPOB B BOAY BPEAHbIX Npu-
MECEM, 1 pexe — no anddysun Yyepes matepuan Tpyé pasnuy-
HbIX XNMUYECKMX COEAMHEHNIA. 3TN faHHble 06bIYHO NpeacTaB-
NAKTCA 06LLECTBEHHOCTY KOMMAHUAMU — NPOU3BOAUTENIAMM Me-
Tannuyeckux Tpy6. MNocneaHuin ckaHaanbHo U3BECTHbIA MaTepu-
an — nyonukauua E.ApeuHa B xypHane Water research o coegu-
HEHMSX, KOTOPbIE UM 0BHAPYXXEHbI B NTLEBONW BOAE. ITOT MaTe-

WHchopMaLMOHHO-aHANUTHYECKMIA XYpHan



NONUMEPHBIE TPVYBbI Ne2(11) / MAW 2006

CNEUUANDbHLIA BBINYCK

puan HeoLHOKPATHO MCMOJNb30BANCS CreuuanucTamn no mem-
HbIM 1 4yryHHbIM Tpy6am B Poccuu, ofHako Haubonee cucrem-
HO pesynbrathl ero paboTtbl Gbliu paccMoTpeHsl 14 dhespans
2006 r. Ha koHGepeHuun «Tpy6bl-2006» (bproccenb, benbrug)
ero JatcKuMU Komnneramu B JOKNaze npefcraBuTeneit eBponen-
CKOI1 accounaLi nnacTMaccoBblxX TPY6 U PUTUHIOB. KOHTPOMb-
Hble WUCCreloBaHMs Obiny NPOBEAEHbI TPEMS KOMMAHWAMU, pe-
3ynbTathl 3TUX UCCNEA0BAHUIA NpUBeLeHb! B Tabnuue 1.

Tam e, Ha KOHDepeHuumn, creLunanucTamMmum pasnnyHbIX
CTPaH Bblnn U3N0XeEHbI Pe3ynbTatbl PaboT JKCMEPTHBLIX rpynn
no CO3LaHWI0 eBPOMECKO CUCTEMbl JOMYCKA MaTepuanos K
NCNONb30BAHUI0 B NUTHLEBOM BOAOCHAOXeHWUU. PaboThbl nped-
cTaBunu: IDKOH JWBOPT — MHCMEKTOP VIHCnekTopaTa NuTbeBoi
BoAbl (JToHaoH, Bennko6putanus); Maik LLledepa, npencras-
NABLUMIA aHrUACKY0 KomnaHuio Thames Water Utilities; Kpuc-
TnaH Jlerpoc — rnasa Belgaqua — 6eNibrMinckon etepaumnmn ac-
coumaunii BogocHabxeHus, [hxoir PobuHC — rnaea penapra-
MEHTa KOHTPONA Ka4ecTsa W cTaHpapTusaunu komnaxum VMW,
OCHOBHbIE MONOXEHNS U3N0XKEHHO MU EBPOMNENCKOI CUcTe-
Mbl JOMYCKOB Marepuana kK nutbesoi Boge (EAS) coctosT B
CneayroLem:

1. Cnctema paspabarbiBaeTcs A1 BCEX NPOAYKTOB, NCMOMb-
3yeMbIX B KOHTaKTe C NUTLEBOW BOAOW, B TOM YMCIe MOSIMMe-
POB, METaIOB, CUMNKATOB;

2. Cuctema 3amelLaeT HblHe [eACTBYHOLLMNE HALMOHANbHbIE
cxembl B benbruu, Fepmannu, ®paduuu, BenukobputaHum
Fonnanauu;

3. Cuctema noafepXnBaeT rapMOHN3aLM0 CTaHAAPTOB HA
npoaykuuio B pamkax EN 1 paspaboTky eBponeickux MeTogoB
NCMbITAHUNA.

Mo pesynbratam ucnbiTaHuii coctasnsertcs Positive List —
CMNUCOK NMPOAYKTOB, AOMYLUEHHbIX K KOHTAKTy C MUTHEBOW BO-
noit. B atot Positive List yxxe B HacTosiLLee Bpems BKNHOYEHbI
NONIM3TUMEH W HENnacTU(ULNPOBAHHbLIA MOMNBUHUIXITOPUL,
noffepxaHHble epmaHuen, ®OpaHumen, Bennkobputanuein un

lonnangmein. Cnctema gomkHa 6biTb paspabotaHa oo 2009-
2010.

Ha caitte npeanpuatus «GBo6oaHblit COKon», NponN3BOAs-
LLiero Tpy6bl M3 YyryHa, NpuBeLeHb! JaHHble ny6nuKaLlmnin B ame-
PUKAHCKOI Neyat 0THOCUTESIbHO NPOHUKHOBEHUS B MUTHEBYHO
BOJZlY BELLECTB, NPOLUeALLUX Yepe3 CTeHKy Tpy6bl. Ha KoHde-
peHuum B bproccene 6Gbin npefCcTaBnieH AOKNaz no CUCTeME Cep-
TUUKALNA KOMMNOHEHTOB CUCTEMbl MNACTMACCOBbIX TPYOHbIX
CUCTEM W NMPUMEHSIEMbIX MaTepuranos, pa3paboTaHHOl CeBepo-
amepukaHckoin opraHu3auuein NSF, sBnstoLLeiics coTpynHnYa-
OLWNUM LieHTPOM BcemupHOM opraHn3auum 34paBOOXpaHeHus
Mo NUTaHNO, BOAHOW 6€30MacHOCTM 1 OKpyxatoLLeit cpeae. Oc-
HOBHbIE MOM0XEHNS CUCTEMbI: aHANN3 KOMIMOHEHTOB CUCTEMbI
NUTLEBOr0 BOAOCHAGXEHUA, NporpamMma npou3BoLCTBA NnacT-
MacCOBbIX TPY6, COCTABJIEHIE CMIUCKA AOMYLLEHHbIX MaTtepua-
NOB B paMKax WHCTWUTYTa NNacTMACCOBbIX TPY6 W cnucka fony-
LLIEHHbIX UHIPEAMEHTOB. Ha KOMMNOHEHTHLI CUCTEM NMUTLEBOTO BO-
AOCHabXeHus paspaboTaH ctaHaapt 61 NSF n AmepukaHckoro
HaumoHanbHoro nHetutyTa ctaHgaptos (ANSI), B koTopom onu-
CaHbl METO/b! OLEHKN MUrpaLmum uim 3KCTpakuum nposykTos B
Body. OCHOBHbIE pasfensl cTaHaapTa: Tpy6bl U OTHOCALLMECH K
HUM MaTepuanbl — pa3fen 4; 3awutHole (6apbepHble) MaTepua-
Nbl — pa3fen 5; coeiMHeHNs 1 repMeTUKN — pasfen 6; Tpe6osa-
HUS K NpOLeccy — pasfen 7; MexaHU4ecKne XapakTepucTuku —
pasgen 8. [okymeHTbl NSF npuHsaTbl B KaHage. OTMeTUM, 4TO
KaK B eBPOMENCKNX, TaK N B aMEPUKAHCKMX CTaH4apTax OLEeHU-
BAETCH TONIbKO A0MYCTUMOCTb KOHTAKTA C NUTbEBON BOAON KOM-
MOHEHTOB, UCMOMb3YeMbIX NPWU W3rOTOBNEHUN CUCTEM TPy6O-
NPOBOAOB, U HE aHANNU3MPYOTCA NPOLECCH MAcConepeHoca Ye-
pes marepuan Tpy6 W3 BHELUHWX OKPYXAtOLUX WUCTOYHWKOB,
CMpaBef/MBO nonaras, 4to NoAjepXaHue OKpyxawLLen cpeib
B HaJJ/1exallemM COCTOSHUI PerynupyeTca Apyrumu ctaHiapra-
MU 1 OpraHusaunsamum.

MpuHUMNMANbHO BaXKHbIM MPEACTaBMSETCH TPETUA BOMPOC,
BbIHECEHHbIN HA 3KCMepTu3y (pacTBOPUMOCTb, HabyxaHue W

Tabnuua 1. CpaBHeHWe faHHbIX, nonyyeHHbIX E.ApBuHOM n [laTcKOi accouuanueii BopocHabxenns u sogoorseaequs (DANVA)

Homep BeLlecTsa KoHUeHTpauus BeLlecTsa, Mr/n
VicnbiTaHne Ha murpaumto npn 23°C VicnbiTaHne Ha murpaumto
B TeYeHue 7 oHen, mr/n* no EN 12873 (HoBble 1 cTapble Tpy6bl)**
Matepuanel G Matepuansi D 13, HOBbIE W CTapble TPYObl

I 10,7 - < 0,05

I 0,1 6,6 <0,1

1] 7,0 0,5 <0,4-3,6

Y - 163 <0,3-1,4

V 0,6 0,3 < 0,05-0,16

Vi 4,6 0,7 <0,05-1,2

Vil 3,2 1,7 < 0,05-1,1
Vil 538 311 <0,05-0,78

IX 35 35 <0,05-1,2

X 26,6 3,9 He CyLLLecTByeT

* Mo paHHbIM E.ApBuHa
** Mo paHHbIM DANVA

MpumeyaHue: Homepa BellecTB 1 Matepuansl G n D onucatbl B ctatbe E.ApBuHa.
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MPOHNLAEMOCTb NONUMEPHBIX TPY6 B apOMATUYECKUX U XII0PCO-
Jepxallnx pactBopuTensx).

Ananusnpys paboty Tpy60onpoOBOAOB B IPyHTax, OTMETUM,
4TO BCE HALMOHANbHbIE MEXAYHapOAHble CTaH4APTbI MO raso-
BbIM W BOJONPOBOAHLIM Tpy6am OPUEHTUPOBAHbI UMEHHO Ha
NOA3EeMHYI0 NPOKNAAKY TPy60NPOBOAOB, 4TO OTPAXKEHO B UX Ha-
MMeHOBaHUW. ECTb [1Be COBEPLUEHHO Pa3NuyHble rpynbl BO3-
[eNCTBUA MaTepruanos OKpYXXarLLein cpedbl Ha Tpy6onpoBobI:
1) no4YBEHHAA OpraHukKa W rpyHTOBbIE BOAbI, W 2) aBapuiiHbIe
MPO/NBbI arPeCCUBHBIX BELLECTB.

Bonpockl 06ecneyeHns paboTocnocobHoCTH TPy6ONpPOBOA0B
B TeYeHMe Kak MuHumym 50 feT B YCNOBUAX NPUPOSHbLIX BO3-
[eNCTBUIA NPaKTUHECKM paspelueHbl. NOATBEPXKOEHUEM 3TOMY
ABNAKOTCSA NPOJIOXKEHHbIE N0 BCEN Poccun nonumepHble Tpy6o-
NpOBOAbI AN ra3a U BOAbl, NOATBEPAMBLLNE CBOK MPaKTWY-
HOCTb M paboTOCNOCO6HOCTb. OAHOBPEMEHHO C BHELUHUM BO3-
[eNCTBMEM 3TV TPYOONPOBOAbI PACCHUTAHBI HA TPAHCTOPTUPOB-
Ky YrnesoAopofoB (MeTaHa — B CNy4ae NpupoAHOro rasa, npo-
naHa u 6ytaHa — B Cryyae TPaHCMOPTMPOBKW ra30BOM (hasbl
CXKVDKEHHbIX YrIeBOA0PO/HbIX ra3os, yrnesogoponos G1-C5 -8
CNny4ae TPAHCMOPTUPOBKM NOMYTHbIX HEQITAHbIX ra3os). Ha Bce
3TU BMIbl NPUMEHEHNS UMEIOTCA TEXHUYECKUE YCNOBMS, Onpe-
JensioLine Tpe60oBaHNs K UCMNONb3yeMoMy mMatepuany.

BTtopoit cnyyai Bo3eicTBMS OKPY>KatoLLen cpefibl Ha Tpy60-
NpOBOAbI NOA3EMHON NPOKNAAKA — aBapuiiHble NPONUBbLI XJ10-
PUPOBAHHbIX N aPOMATUHECKUX PACTBOPUTENEN (4UXNI0P3TaHa,
4eTbIPEXXIOPUCTOr0 Yrnepoga, 6eH30na, Tonyona u Keunona).
locKombKy aBapuiiHble NMPOMMBbLI 3TUX BbICOKOTOKCUYHbBIX NPO-
[YKTOB SABMAKOTCA TEXHOTEHHOI KaTacTpooii 1 NOANexXar nnK-
BWZALMMN B X0l CPO4HBIX HEOTII0XHbIX aBaPUAHO-BOCCTAHOBU-
TeSIbHbIX Pab0T, KOTOPble MPOBOAATCA Creuuany3npoBaHHbIMU
opraHu3aumsmu n opraHamn MYC, nomxeH 6bITb NpoaHanu3un-
POBaH TO/bKO KPaTKOCPO4HbIA NePUoL CoXpaHeHns paboTocno-
COBHOCTM TPy6OMpPOBOAA.

Mpu cpaBHeHWN NOBEAEHWS MONUITUIEHOBLIX U YYryHHbIX
BOJI0BO/I0B MPOSAB/SETCA MOSIHAA HE3ALLMLLEHHOCTb OT PacTBO-
puTeneit YyryHHbIX BOAOBOLOB, T.K. KOHTYP UX repMETUYHOCTH
COCTOUT W3 4epelyloLLXCa 3N1eMEHTOB pe3nHa—4yryH. B npu-
NOXEHWN JAETCH NMPOTOKOJ MUCMbITAHUA HA HabyxaHue B TOJyO-
Ne pe3nHOBbIX KONel [ByX BWOB, MOCTaBlseMbIX 3aBOAOM
«CBoboaHbIii Cokon». B 060ux crnyyasx CTeneHb HabyxaHus
npesbiwaeT 150 BECOBbLIX NPOLIEHTOB, B TO BPEMS KaK NoiuaTu-
NeH — KaK 00bI4HbIA, TaK U CLUNTLIA — He HAabyXaeT B TOMYOse.
Ha puc.1 nokaszaHo M3MeHeHWe pa3MepoB PE3UHOBLIX ddpar-
MEHTOB B CPaBHEHWUU ¢ doparMeHTamm Tpy6 13 nonuaTuieHa.

No3Tomy B yCNOBUAX aBAPUIAHBIX MPOIMBOB YYTYHHbIE U ApY-
rue Tpy6bl, COEANHAEMbIE M0 CUCTEME PAcTPy60oB, aBCONOTHO He
YCTON4MBbI K BO3LENCTBUIO PACTBOPUTENEN, B TO BPEMS Kak CBa-
peHHble 19 Tpy6bl CNOKOWHO NepeHOCHT aBapuitHble NPOSUBbI.

CkazaHHOE BbILLIE — HE HOBOCTb. B JOKYMEHTE amepuKaHcKo-
ro ViHcTuTyTa nnactmMaccoBbix Tpy6 «[1poHMLAEMOCTb NiacTy-
KOBbIX TPY6, UCNONIb3YeMbIX NS NUTLEBOr0 BOAOCHAGXKEHNA»
3T0 OTMEYeHO eLe B utone 1984 r. n NOBTOPHO NOATBEPXKAEHO
B mae 2002 r. Ha ocHoBe oT4eTa VHcTUTyTa BeTTnu ony6nuko-
BAHHOrO B OKTA6pe 1983 r. (cm. cTp. ___ ).

Bce BbiLLEn310XeHHOEe NMOKa3bIBAET, YTO NPU PELUEHUN BAX-
Hellen 3afadyn 6e30MacHOro TPAHCMOPTUPOBAHUSA NMUTLEBON
BO[bl paspabarbiBaeTcs efiMHasA CUCTEMA Mep NPUMEHUTENBHO
KO BCEM TMNam Matepuanos, a He BbIGOPO4HO — TOSIbKO K MO-
nnuMepam unu TosbKo K Metanny. bonbwon o6bem npuMeHe-
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HUSA NONIMMEPHBIX TPY6 Npu co3JaHuK Tpy6ONPOBOAOB NUThE-
BOT0 BOJOCHA0XEHWUS CBUAETENIbCTBYET O TOM, YTO TEXHUYEC-
Kne BONPOChI, CBA3AHHbIE C NPUMEHEHUEM 3TUX TPYO, PELUEHbI,
11 KOHTPOJTb 3 Ka4eCTBOM MaTepunanos, paboTatoLLnX B KOHTaK-
Te C NUTLEBOMN BOJOI, OPraHN30BaH Kak B HaLLEN CTpaHe, Tak U
3a py6exxom, NMocKONbKY 6e3 CaHWTApHO-TUTMEeHNYeCcKUX 3a-
KJTIOYEHUIA, BbIAABAEMbIX OPraHOM CaHWUTApPHO-3NUAEeMUONoru-
4eCKOro KOHTPONA, NPUMEHEHNE MaTepyUasnos B CUCTEMAX MUTb-
£BOr0 BOAOCHAOXEHNS HEBO3MOXHO. OMbIT NPUMEHEHMS NoNK-
MepHbIX TPY6 NOKa3bIBAET, 4TO B APYroil CUCTEME KOHTPONSA Ka-
4eCTBA NOSIMMEPHbIX TPYO HET HEOOXOLMMOCTH, TaK KaK COCTO-
fHUE OKPYXaKLLeidl Cpedbl KOHTPONMPYETCS NPUPOA00XPaAH-
HbIM BEAOMCTBOM.

JKCNepTI3a BbINOSIHEHA JOKTOPOM TEXHUYECKNX
HayK, npod. Kospuroin B.B.

MPOTOKOJ1 UCMbITAHNI 48/06 oT 16.05.06

TEXHWHECKOE 3ALAHNE:

1. VigeHTndonumpoBatb mMatepuanl, U3 KOTOPbIX
N3roTOBNEHbI N3AeNNs (YNIOTHUTESNIbHbIE KONbLa
YYTrYHHbIX BOAOBOAOB) — 2 06pasLa.

2. Onpefenutb cTeneHb HabyxaHus B TOMyone
N30enun (ynnoTHUTENbHbIE KOSbLA YYTyHHbIX
BOJ0BOOB) — 2 06pasua.

METOZb!:

®ypbe-NK-cnektpockonus B BapuaHte HIBO,
aHaNMTUYeckas MeToMKa BEcOBOro onpefese-
HUSA CTeneHn HabyxaHus.

PE3VYIbTATbI:

1. O6pasey, Nol u3rotoBfieH U3 W30MPEHOBOIO
kayyyka. CteneHb HabyxaHusa B TONyone 3a
24 4aca npu KOMHATHOW Temnepatype -—
264 mac.%.

2. O6pasey No2 m3rotoBneH nU3 OyTaAUEHCTM-
POSIbHOrO Kay4yyka. CteneHb HabyxaHus B TONyO-
ne 3a 24 4aca npu KOMHATHO TemnepaType —
176 mac.%.

icnonHuTens:
Hay4HbIn COTPYAHWUK (PU3NKO-XUMUYECKOTO OT-
pena 3A0 HIMMN «Monunnactuk» ABaHoB A.H.

Hay.otgena, o.x.H.
KanyruHa E.B.
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N3meHeHue pasmepos anemeHToB M3 Tpy6bl U3 TPY6HOrO (B) M
TPy6HOro cmMToro (r) nonuatunesa nocne 24 4acos Habyxa-
Hus B TONyOne
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NATCGKAfl ACCOLIMALUA BOOQOCHABXEHUA
W BOOOOTBEAEHUA: NNAGTMAGGOBbIE
TPYbbl HE 3ArPASHAKT NUTHEBYHD BOY

CyLlecTBOBanM OMaceHns, 410 BPefHble BELLeCcTBa, COAepxa-
LLMecs B NNacTMACCOBbIX TPyOax, NoNajaoT U3 HUX B MATLEBYIO
BoLy. HefjaBHee mccnefoBaHue, NpoBefeHHOe YnpasneHuem no
OxpaHe okpyxatowien cpegbl JdaHun (EPA), onposeprno 3tu
onaceHms.

lpeLmMeTOM yKa3aHHOro WUCCref0BaHNUs ABNANOCH U3Y4eHNe
BO3MOXHOCTW MUrpauuiu B NUTbEBYIO BOAY aHTUOKCUAAHTOB,
NPUMEHSIEMbIX B Ka4eCTBE CTabUNM3NpytoLLen J06aBKY B MaTe-
puan BoA0NPOBOAHbIX TPy6. bbinn uccnenosansl 10 pasnnyHbix
OTPE3KOB M1acTMAcCOBbIX TPY6, 1 BO BCEX LECATM CrydHaax pe-
3yNbTaThl UCMbITAHUIA NOKa3anu, 4T0 MUrpaLms BELLECTB B BOAY
MPOMCXOUT TOMbKO B Peakux cnydasx. Mpu aToM KONN4eCTBO
MUIPUPYIOLLLETO BELLECTBA HACTOMbKO HE3HAYUTENbHO, YTO He
NpeLCTaB/fAeT 0NacHOCTU Ans 340Pp0Bbs. Kpome Toro, nccrnemo-
BaHWe NoKasano MonHoe OTCYTCTBME Murpauum granaros us
CTEHOK Tpyoé.

«Mbl MOXXEM HabN0AATb UL HE3HAYUTENbHYH MUTPALNIO,
1 TONIbKO B T€X Cny4vasx, Korga Boja CTOMT B TPYGe B Te4eHue
JNUTENbHOTO BPEMEHU, HanpuMep, B 3UMHUE MeCALbI B pano-
Hax Ja4HbIX MOCTPOEK. HO ONATh XKe KOMMYECTBO MUTPUPYIOLLE-
ro BeLUeCcTBa KpalHe He3HA4YMTENIbHO W He NPeLCTaBNIfeT onac-
HOCTU [N 340P0BbsA», — roBopuT Clo3aHHa PacmycceH, 6aka-
NaBp TEXHUYECKUX HAYK, COTPYLHUK YNpaBneHus no oxpaHe ok-
pyxaroLein cpefbl Januu.

MNoBofOM Ans NpOBEAeHUs WUCCIELOBAHUA MOCAYXUN CO-
MHEHUs, BbI3BaHHble CTaTber, onybnukosaHHon B 2002 rogy
TexHuyeckum YHusepcutetom [anum (0AMH U3 aABTOPOB —
E.Arvin — pefi.), B KOTOPOW BbICKa3blBaIaCh MbICMb O HANM4MN
MUrpaLmn BeLLECTB U3 NNACTMACCOBbIX TPYO B MUTHLEBYIO BOAY.
BnocnencTsum BO3HMKNA HEKOTOPAS HEOMNPEAESIEHHOCTb U B OT-
HOLLIEHUW TOr0, HACKONbKO 3TW KONIMYECTBA MUTPUPYIOLLNX Be-
LLeCTB MOTyT ObiTb OMacHbIMU Ans 300p0oBbs. «GOTPYAHWKM
TexHu4eckoro YHusepcuteta [aHuu wuccnefoBanu HOBble
MniacTMaccoBble TPY6bl, @ HE TPYObI, NPOOXEHHbIE N0J 3eMei
1 HaxofALlmecs B aKcnnyarauuu. J1abopaTopHble 3KCnepuMeH-
Thbl HE BCErLa No3BOJNIAIOT BbIBUTbL TO, 4TO LEACTBUTENLHO NPO-
UCXOANT B peanbHOCTU. [103TOMY, MO HALLEMY MHEHUIO, NPexae
4eM NPUHUMATB PELLEeHNe U JaBaTh KakKue-nmbo pekoMeHaaLum,
6b1I0 HEOBXOMMO U3Y4UTb BOMPOC MPKW JKCNIyatauum Tpyo B
peasibHbIX YCoBusX. [pyn 3TOM Mbl HE CHUTANN HEOOXO4UMbIM
packanbiBaTb BCE MIacTMacCoBble TPY6ONpoBOAbl B [aHuu, n
NPOBELleHHOEe HaMu HOBOE WCCNeA0BaHue NuLlb NOATBEPAMNO
MPaBUIbHOCTb HALLEro NMepBOHAYanbHOMO CYXXAEHWSA N0 3TOMY
Bonpocy», — rosoput Cto3aHHa PacmycceH.

[latckas accoumaums BOLOCHAGXeHWS U BOLOOTBELEHUS
(DANVA) ynosneTtsopeHa. Pesynbratbl uccnefosaHns 06cyxaa-
nuck Ha 3acepanuun pynnel akcneptos EPA no nutbesoii Boge,
B COCTaB KoTopow BxoaaT npeacrasutenu DANVA n FVD (O6be-
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[WNHEeHHas BOJOX03ANCTBEHHAs cucTtema [aHuu), caHuTapHoi 1
reonornveckoi cnyx6. «foTpebuTenin MOryT, He pUCKys, NUTb
BOLONPOBOAHYI0 BOAy. Ha 3acemanum [pynnbl akcneptos EPA
M0 NUTLEBOI BOJE, NOCBSALLEHHOM PACCMOTPEHUIO Pe3yNbTaToB
U3Y4EHN MUrpaLun BELLECTB C NMOBEPXHOCTW NNacTMACCOBbIX
Tpy6, HaMm BbInn NpeAcTaBfeHbl 611aronpusaTHbIE AaHHble. K T0-
My >Xe, N0 MHEHUK TOKCWUKONOroB YrNpasfieHUs, BbIsIBNEHHAS
MUrPALMA He BbI3bIBAET OMACEHUI C TOYKN 3PEHUS ee BNUAHUSA
Ha 340pOBbe», — CBUAETeNbCTBYET Kapn dmunb JlapceH u3
DANVA.

KoHeuHo e, ana DANVA 66110 661 NpeAnoyTUTENbHEE, ECIN
Obl MUrpaLus BELLECTB C MOBEPXHOCTM MNACTMACCOBbIX TPYO
MNOJIHOCTbIO OTCYTCTBOBana. oatomy e 6yayT NpeanpuHATLI
BCE BO3MOXHbIE MEpbl K CHUXEHWO Murpaumm. «Accouuauus
06partnTca K Npom3BoanTeNsam Tpyb ¢ TpeboBaHMEM NpoBefe-
HWS LlenieBbIX paboT no npobneme co3faHus Takux Tpyo, B KO-
TOPbIX MUrpauus 6ymet MUHUMU3NPOBAHA. B KOHEYHOM CHeTe,
[OKYMEHTaNIbHO MOATBEPXXAEHHAA MHGOpMAUMsa No Murpaunu
MOXXET ABMATLCA TAKUM XK€ PABHO3HA4YHbIM UHCTPYMEHTOM KOH-
KYPEHTHOI 60pb6bl, KaK 1 LieHa», — 3aK/K4uN r-H J1apceH.

KpaTtkasa nidpopmaunma o faTckux nonesbix uccnepno-
BaHuAX murpauum sewwects u3 MBX u M3I Tpy6

Llenbto yka3aHHOro npoekTa SBMAN0Ch U3y4eHne npoLecca
3KCTpaKLWK BELLECTB M3 NIACTMACCOBLIX TPY6, UCMONb3YEMbIX
B [laHun Ons nuTbeBOro BOAOCHaGXeHuUs. B npouecce paboT
MpoBOAMNCA aHanu3 nNpo6 BOAbl M3 AEMCTBYIOLLMX TPY6ONPOBO-
[I0B TPeX BOJONPOBOAHBIX KOMMAHWA.

Mpo6bl BOAbI ObiN 0TOGPAHbLI HA LECATU yyacTKax nnacr-
MacCOBbIX TPYOONPOBOJOB — MOMMITUNEHOBBIX (7 Y4aCTKOB)
MBX (3 y4actka). [nametp Tpy6 Ha UccneayemMblx y4acTkax co-
crasnan ot 63 o 110 mMm, BO3pacT nonMaTUNEHOBbIX TPY6 —
1 1 3 roga, Tpy6 us MBX — npubnusutensHo 15 net. Mocne oT-
6opa npob BObl 13 YKa3aHHbIX Y4aCTKOB Oblin B3SATbl 06pasLbl
TPy6 ANns fanbHeMLero ncenefoBaHns 3KCTpakLum BeLLecTs U3
HUX B 11260PaTOPHBIX YCNOBUAX.

VicnbiTaHus NpoBOAMNNCH MO CTaHAAPTHOW METOAWKE, npu-
MEeHAEeMOli Ans anpo6aLum HoBbIX TPYO (MCMbITaHWE HA CKOPOCTb
MUrpauum), JOMOMHEHHON aHann3amMu Ha COoLepXaHue opraHu-
Yeckmx BeLlecTB no 10 creuuduryeckum npoaykram pasnoxe-
HUS QHTUOKCWIAHTOB, BXOAALLMX B COCTAB TPYOHOIO NONNITUNE-
Ha. [Ing conocTasneHus Mnosy4eHHbIX AaHHbIX C MOKa3aTensmu
Ka4yectBa Tpyb, UCMONb3YEeMbIX B HACTOSALLEE BPEMS, aHanorny-
Hble UCMbITAHKS ObINN NPOBEAEHbI HA 06pa3Liax HOBbLIX TPYO Tpex
NpoM3BOANTENEN, NPESCTaBNEHHbIX HA JATCKOM PbIHKE.

PesynbtaTbl 1a60paTOPHbIX WCMbITAHUA MOSIMITUIIEHOBBIX
TPy6 MokKasanu, 4To BbICBOOOXKEHUE MPOAYKTOB Pa3NI0KEHUs
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AHTUOKCUIAHTOB, BXOASALLMX B peLenTypy Tpy6GHOro nonmaTtune-
Ha, MOXXHO 0OHApPYXWUTb Kak B HOBbIX, TaK 1 B CTapbIX Tpy6ax
1ocrie Tpex AHeil aKeTpakuumn. TofibKo B OJHOM M3 CEMU CTapbIX
TPYy6 He 6bIN0 06HAPYXXEHO NPOAYKTOB 3KCTpakLuuu. Bo Bcex oc-
TaNbHbIX CNy4Yasx B 3/0eHTE ObIIN MAEHTUULMPOBAHbI OT OA-
HOr0 710 CemMu NPOLYKTOB pasnoxeHus. KoHLeHTpauns otaens-
HbIX KOMIMOHEHTOB JocTurana 3,6 MKr/f, B To BpeMsi Kak 06Luas
KOHLiEHTpauna no CymMme BCEX KOMMOHEHTOB cocTtasuna 10
MK/,

B cemu nonesbix npo6ax Bofbl, 0TOOPAHHbIX U3 AENCTBYHO-
LUWX NOSIMITUNEHOBLIX TPY6ONPOBOAOB, NMPOAYKTHI AerpajaLmn
ObI 06HAPYXXEHbI TONMBKO HA ABYX Y4aCTKaX, Npu4em B 0601X
Cnyyasx TOJIbKO B OAHOWA NPOGE W3 HECKOSbKUX MOBTOPHbIX.
lMpn 3TOM 0AMH KOMMOHEHT OblN1 HANLEH HA NEPBOM Yy4acTKe U
TPU — Ha BTOPOM, a 06L4as KOHLEHTpauus cocTaBuna 3 MKr/J.
lNokasarenn aKkCTpakLmu B 06pasuax BOAbl, B3ATbIX B MONEBbIX
YCNOBUAX, ObINN HIKE NOKa3aTesen, Nosy4eHHbIX npu nadopa-
TOPHbIX WUCCIIELOBAHNAX, YTO CBA3AHO C MEHbLUUM BPEMEHEM
HaxoXJeHus BoAbl B Tpy6e (0T 7 4acoB [0 2,5 CyTOK) U 6onee
HU3KOW TemnepaTtypoii. Pe3ynbrartbl UCCefoBaHMs nokasanu,
4TO TECTUpYyemble TPy6bl COOTBETCTBYIOT TPeGOBaHUAM [LeiiCT-
BylOLLleid B [laHun cucTembl CTaHAAPTOB [N NIacTMACCOBbIX
Tpy6 Ans NUTbEBOro BofocHabxeHus. bonee Toro, 6binn ycrta-
HOBJIEHbI PA3NNYKA B AKCTPAKLMM NPOLYKTOB AerpagaLuy aHTi-
OKCUJAHTOB B OTAENbHO B3ATLIX TPy6aXx.

lMpoBeLeHHOE UCCNeoBaHNe B CUSTY ero OrPaHNYeHHOCTU He
NO3BOMSAET [eNaTh HUKAKNX 3aKMH4EHUIA 0 TOM, CBA3AHbI JIN 3TK
pasnuyus ¢ TUnom Tpy6. Mosny4eHbl TONbKO 04eHb OrPAHNYEH-
Hble [JaHHbIE 0 TOKCUKONOTMYECKOM BO3LEACTBUN BbIIBMEHHbIX
NPOAYKTOB Pa3noXKeHns aHTUOKCULAHTOB. YNpaBneHuem no ox-
paHe OKpyxatowen cpefbl JaHuu 6bina chenaHa npeasapu-
TerbHasa OLEHKa OJHOr0 M3 WAEHTUULNPOBAHHBIX NPOLYKTOB
aerpagauuu. fonyvyeHHoe npefesibHoe 3HaveHue — 10 mMkr/n —
HVXe NpejenbHO 4oNyCTUMOro nNo MeAULUHCKUM NoKasaTensm
(20 mkr/n) pnsa 2,4-nutpetbytunderona. icnonbays nonyyeH-
Hble Pe3ynbTaThl, MOXHO PaccyuTaTh NoKasartenm 3KCTPAKLMK
LN Tpy6 Apyrux pasmMepos 1 ANif 4pyroro BPEMEHU BbILEPXKN.

BbIBOAbI, CAENaHHbIE HA OCHOBAHMW NOJTY4EHHbIX B X0e na-
60paToOpPHbIX N3MEPEHUI NoKasaTesnen 06LLENn IKCTPAKLMN, CBI-
LeTeNbCTBYIOT O TOM, YTO MUrpauus NPOLYKTOB Pa3rioXeHus
AHTUOKCUIAHTOB B OObIYHBIX YCMOBUAX 3KCryaraumn Tpy6o-
NPOBOAOB He NPeLCTABNIAET 0NACHOCTU A 340P0BbSA NOTPEOU-
Tenen BOAbl.

B Tpy6onpoBoaax 04eHb 60NbLION ANNHLI (HECKONIbKO COTEH
METpOB), 06YCNOBNUBAIOLLEA ANUTENbHOE BPEMS BbILEPXKKM
BOJbl, KOHLIEHTPALWA NPOAYKTOB Pa3NI0KEHUS aHTUOKCULAHTOB
B 13 Tpy6ax 6ymet Hxe 20 MKr/n.

[MonHbIA OTYET AOCTYMNEH HA Beb-caiiTe YnpasnieHus no oxpaHe
oKpyxawoLein cpeabl Janum (www.mst.dk )
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TPYBbI U3 PA3NIMYHbIX MATEPUANOB
B KOMMVYHAJIbHbIX GETAX

(kpaTkuit 0630p cutyauun B EBpone, Poccun u Mockse)

Kupunn Tpycos

-

e e o
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MupoBo# OMbIT YCTPOACTBA MHXEHEPHbIX KOMMYHUKALMIA CBUAETENLCTBYET O BOCTPEOOBAH-
HOCTH Pa3NUYHbIX BUAOB TPYO M BO3MOXHOCTU MX B3aUMHOr0 JONONHEHUs. BoNbLIMHCTBO
0TKa30B TPy6ONpoBOAOB BO3HUKAIOT M3-3a HENpaBUNbHOro BbiGopa matepuana Tpy6 ans
KOHKPETHbIX YCNOBUA CTPOMTENbCTBA M KCNAyaTaLWK, COOTBETCTBUSA KNacca X NPOYHOCTH
(haKTU4ECKUM BHELUHUM W BHYTPEHHUM Harpy3Kkam, edcTBYIOWUM Ha Tpy6onpoBop.

BopocHabxeHnue u KaHanu3saums

0OCco6EHHOCTbH) EBPOMEICKIMX CeTeil BOAOCHAOXKEHNS 1 KaHa-
nn3aunn ABNSETCA LUNPOKOE NPUMEHEHIE NONUMEPHBIX TPY6 npu
CTPOMTENbCTBE HOBbLIX TPYy6ONpPoBOAOB. Cpean BOLOHAMOPHbIX
TPy6 L0Ns NONUMEPHBIX TPYO COCTaBNAET 62%, a AN KPYMHbIX
BOJ0MNPOBOA0B AnameTpom 6osniee 200 Mm — okoso 50%, foctu-
ras B OTAeNbHbIX cTpaHax (Benukobputanns) 6onee 70% (puc.1).
B KaHann3aunoHHbIX CETAX B LLENOM 3TOT NOKa3aTesb eLLE BbILLE,
a B 6e3HaNOpHOM KaHanuzauuu npuénuxaetcs K 95%. B Poccuu
J0ns NONUMEPHbIX TPY6 B HOBOM CTPOUTESILCTBE CETEN BOAOMPO-
BOJa U KaHanusauum coctaenset 5-10%, B Mockse — 0komo 5%
(pasnuyHble UCTOYHWKI 1 COOCTBEHHbIE JaHHbIE).

B Teyenue nocnegHux 10 net npumeHeHue MONUMEPHbIX
TPY6 B CTPOUTENLCTBE HOBLIX BOAOMNPOBOLOB HEYKMOHHO YBE/K-
yuBaetcs. Tak, B lepmanum ux gons 3a nepuog 1996-2002 rr.
Bo3pocrna ¢ 27% [0 41% npu 0LHOBPEMEHHOM CHIDKEHUW 0NN
yyryHa ¢ 33% [0 24% (puc. 2). bonee T0ro, NONUMepHbIE TPY-
Obl ABNAOTCA €AUHCTBEHHBLIM PACTYLLUM CErMEHTOM B HOBbIX
npoknagkax s Espone.

[lons yyryHHbIX TpY6 anametpom 6onee 200 MM B CETSX BO-
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[OCHa0XeHNs CHIDKAeTCH Ha 2-3% B rof 1 KOneonercs, B 3aBu-
CUMOCTH OT CTpaHbl, B uHTepBane 20-30%. [Jons cTanbHbIX Tpy6
COKpALLAETCH TEMU XXe Temnamu, HO UX YAerbHblil BEC B CETAX
BogocHabxeHus 10-20%. B cermeHTe Tpy6 AnameTpom MeHee
200 MM 10N BCEX METannn4eckux Tpy6 He npesbiaet 25%.

TennocHabxeHue

C cepenuHbl 1990-x rogos B EBpone WMpOKO NPUMEHAIOT-
ca rnbkue nonumMepHble TEnI0U30IMPOBaHHbIE TPY6bI, Npes-
Ha3Ha4YeHHble A1 CeTeN OTOMNNEHUS U rOPsYero TeniocHabxe-
Husa. Kak 1 gpyrue nofimMmepHsle TpyObl, OHWU He MOABEPXKEHbI
KOppO3uK, He 3apacTaloT OTIOXKEHUAMM, NPAKTUYECKMN He Tpe-
OYIOT 3aTpar Ha 9KCnnyarauuto M MMEKT rapaHTUPOBAHHbIN
CPOK cnyxo6bl Ao 50 net. MpumeHeHne Takux Tpy6 No3sonseT
CHM3UTbL Tennonotepn 6onee 4em B 10 pa3 no CpaBHEHUIO C
TPAANLMOHHO NPOKNALKOM U MONHOCTbIO M36aBUTLCA OT yTe-
4yek TennoHocutens. B Poccun exerofHble TEnnonotepu u
YTEeYKN TENNOHOCUTENS OLeHUBaKTea B 4,5 MnpAa fonnapos B
ueHax 2001 roga (KoHuenums passutus TensiocHabXeHus B
Poccun, MuxaHepro P® 2002 rog). Kpome Toro, rubkue ten-
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CNEUUANDbHLIA BBINYCK

NOM30JIMPOBAHHbIE TPYObI NpeHa3HadYeHbl A5 6eCKaHanbHON
NPOKMAAKMW, 4TO NPU PEKOHCTPYKLUM CETEN NO3BONIAET BbIHEC-
T Tpy6ONpoBOA W3 KaHana W CIKOHOMUTb 3HAYUTENbHbIE
CPeLCTBAa HA PEMOHTE W BOCCTAHOBMIEHMM CaMOro KaHana. B
cTpaHax 3anagHoit EBponbl nonumepHble TPY6bl NPUMEHSIOT-
cA Be3fe, rae 3To BO3MOXHO N0 YCoBMAM 3Kcnnyarauun. B
Poccun Takne TpyObl HA CErogHALLHUA feHb Haubonee WMpo-
KO npumeHsoTca B Mockse — 3a 2004-2005 rr. 6b110 npono-
XeHo 0kosio 500 KM rnbKux noiMMepHbIX TENI0U30IMPOBaH-
HbIX Tpy6. Mo 06bemy npoknagku Takux Tpy6 Ha 1000 »xuTe-
nenn Mocksa CTOWUT B OJHOM psgy C Haubonee pasBUTbIMU
cTpaHamu 3anagHon EBponbl. B ocTanbHbix pernoHax Poccun
3a 2003-2005 rr. rub6Kux noNUMEpPHbLIX TeNIOM30M1POBAHHBIX
TPy6 6bIN0 MPOJIOXKEHO CTOMbKO XXE, CKONbKO B MockBe 3a
2004-2005 rr. — okosno 500 Km.

la3ocHabxenue

YBenu4yeHne Jonu Tpy6 13 NoAUMEpHbIX MaTepuanos B Npo-
KnagKe U pPEKOHCTPYKUWUM ra3opacnpefennTenbHbIX CeTell B
EBpone no-npexxHemy UMeeT MecTo, HECMOTPS Ha TO, YTO BCe
MPOEKTbI, KOTOPble MO YCNOBWAM 3KCMyatauum Mornu 6biTb
CMPOEKTMPOBAHbI HA OCHOBE MOJIMMEPHBIX TPYO, Peann30BaHb!.
YBenyeHne yaenbHoro Beca NpoucxoamnT 3a CHeT NNaHoBbIX pe-
MOHTOB W PEKOHCTPYKLMIA.

Mpu4uHbI pocTa A0NM NONUMEPHbIX TPYOONPOBOAOB

JKoHoMUYeckas aeKTUBHOCTb. CTOMMOCTb NpoKnagku 1 km

TPY6bl U3 NMONNITUNIEHA B CPEAHEM B 2,1 pasa HIKE CTOUMOCTU
NPOKNafKN CTansHoi Tpy6bl 1 B 1,73 pasa HUXe CTOUMOCTU Hy-
ryHHoi (pac4yet no ®EP-2001 n c60pHUKY KOS ULMEHTOB Ne-
pecyera 08.2004 ansg anametpos 100-325 mm).

Hu3kaq aBapuinHOCTb. KONN4ecTBO NMOBPEXAEHWUIA NONUMEPHBIX
Tpy6 3a nocnegHue 10-15 neT cyLwecTBEHHO YMEHbLINIOCh KaK
B EBpone, Tak 1 B Poccuu 3a CHET NPUMEHEHMS HOBbIX MOKOJe-
HWUIA MONIMMEPOB 1 COBEPLIEHCTBOBAHUSA TEXHONOMNIA NPOU3BOL-
CTBa U MOHTaxa Tpy6 (puc.3).

dkonorma n 6e30nacHOCTb. Ycnexy nonumepoB B EBpone BO
MHOrOM CMOCOGCTBOBANIO YXKECTOYEHUE IKOMOTUYECKUX HOPM,
npasui 6€30MaCHOCTI U MOBbILLIEHHbIE TPE6OBAHUS K 3HEpPro-
coepexeHnto. MonyyeHne 1 TOHHLI OTIMBOK M3 YyryHOB U CTa-
nei coNpoBOXJaeTCs BbIGPOCOM B aTMocdepy 0Koso 50 Kr cu-
nukartHow nbinu, 8o 300 r okucw yrnepopna, 1,5-2,0 Kr oKCUA0B
cepbl, 1 Kr yrnesofopoos, fo 1,5 kr dpeHonos, hopmanbaeru-
[I0B, LNaHN0B, OKCUAOB a30Ta U APYruX BPeAHbIX Ans 340p0-
BbSl 4YeN0BEKA U OKPYXatoLLen Cpeflbl BELUECTB, a 3HEProem-
KOCTb Npou3BOACTBA 1 TOHHbI YyryHa coCTaBnifeT 1,5 TOHHbI
YCNOBHOrO Tonnuea. Mpon3BoCcTBO NONMMEPOB TPEOYeT B [e-
CATKM Pa3 MEHbLUE JHEPrun 1 NMPUHUHAET B COTHU Pa3 MeHbLLUE
Bpeda Okpyxxatoulei cpefe. Kpome T0ro, Bce nosimmepsbl, npo-
13Bofumble B EBpone n Poccun u npumeHsemble Ans UCnonb-
30BaHuMA TPY6, a TaKXKe camu TpyObl UMEIOT TUTUEHUYECKIE Cep-
Tudomkatel Poccum n EC. HemanosaxHbim ans EBponbl siBnseT-
CA 1 TO 06CTOATENLCTBO, YTO NONIUMEPHbIE TPYObI MOTYT 6bITh
Mpu HE06X0LMMOCTU NMOMHOCTLI YTUNM3UPOBAHDI, 1 3TO 0653a-
TeNbCTBO B3ANN HA Ce6S KPynHenlne eBponenckue nponseo-
ONTeNu NosIMMEpHbIX TPy6.

Puc. 1. Jons 1py6 (no Tuny matepuana), npUMEHSIEMbIX Npu
CTpouUTeNLCTBE CETed BOAocHabxeHus anametpom 6Gonee
200 mm B eBponeiickux cTpaHax B 2004 roay (McTo4Huk - AMI,
BenukobpuTaHus).
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Puc. 2. lons matepuanoB Ans npou3BOACTBA BOJOHAMNOPHbLIX
Tpy6 B F'epmanun B 1996-2002 rr. (McTounuk - AMI, Benuko-
GpuTanusg).
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Puc. 3. Konuyectso 3aperucTpupoBaHHbIX NOBPEX[AEHWA Ha
100 km Tpy6 (McTouHMK - German National Report, DVGW,
2001).
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lpuMeHeHue HOBbIX TeXHONOruit B Poccumn

[

B HacTosLwee Bpems B Poccuu, 1 0co6eHHo B Mockse ecTb
BCE BO3MOXHOCTYW Ans 60J1ee MacLUTabHOro NPUMEHeHUs HOBbIX
BbICOKOTEXHONOMNYHbIX 3DEKTUBHBLIX TPYOONPOBOAOB. Hopma-
TUBHaA 6a3a pa3paboTaHa U YTBEPXAEHA, TEXHONOrUM Npons-
BOACTBA 0CBOEHbI. [Mpeanpuatus MoCKOBCKOro permoHa npoums-
BOASAT BCE BUAbI NOMMEPHBIX TPY6 — rMOKMEe NOANMepHbIe Ten-
NON30MMUPOBAHHBIE TPYObI, NPeLHA3HA4YEHHbIE AR CeTel 0Ton-
NEHNs 1 ropsyero TensjocHabxeHus ¢ paboyeii Temneparypoi
Lo 135 rpafycos, ABYXCNOWHble rOpUPOBaHHbIE TPYObI Ans
0e3HanopHOM KaHanusauum, Tpybbl U3 CLUIMTOrO NOMM3TUIEHA
L5l BHYTPULOMOBBIX CETeil rops4ero BOAOCHAGXKEHUS 1 0TOMNNe-
HWS, NOMHBIA CNEKTP TPY6 AN NPOKNAAKM U CaHaLMM CeTel BO-
[0- 1 ra3ocHatkeHus. [Npu npaBunbsHOM NPOEKTUPOBAHUN CETEl
1 aprymMeHTMpPOBaHHOM BbIGOpE matepuanos Ans Tpy6onposo-
[0B C Y4ETOM OCOGEHHOCTEN 3KCryaralum HOBbIe TEXHONOMUY
COBMECTHO C TPALWULMOHHLIMI PELLUEHUAMU NO3BONAT PELUUTb
MHOT e HacyLLHble NP061eMbl FOPOLACKOro X03ANCTBA.
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UHCTUTYTA NNIACTMACGOBBIX TPYD (PPI)

1825 Connecticut Ave., NW Suite 680 Washington, DC 20009 P: 202-462-9607 F: 202-462-9779 www.plasticpipe.org

I'Ipouuuaemocrb NNacTUKOBbIX prﬁ, MCNoJsib3yeMbiX AN NUTbEBOro BOJ10CHAGXEHUs

[TepBoHa4anbHO NpuUHATO: Monb 1984
[ToBTOpPHO NoaTBEPXAEHO: Mait 2002

Beepnenune

[TnacTnkoBbie TPyObl NPUMEHSKOTCS B CUCTEMAX NUTbEBOIO BO-
[OCHabXeHus cBblwe 30 neT 1 foKasanu cBoK 6e30MacHOCTb U
9KOHOMMYHOCTb. 3a BCE 3TO BPeMS YCMELLUHO 3KcnnyaTaunn
CNyYan NPOHWKHOBEHMS B HWX 3arpsi3HAIOLLNX BELLECTB Oblin
KpaiHe pefKkn 1 Habnaanuch TONbKO B YCNOBUAX Crneuudunye-
CKOr0 11 CMMbHOrO 3arpsi3HEHNS OKPYXKaKOLLIEN Cpefbl. ITH, XOTs
1 € ANHIYHbIE, CITyYal BbIHYXIAKOT HAC 06paTUTLCA K BOMPOCY O
MPOHNLAEMOCTN Pa3NNYHbIX TUNOB TPYOONPOBOAOB NMUTHEBOIO
BOLOCHAOXEHNS.

Mo4 NpOHNLAEMOCTbHO MOHUMALOT MPOLECChl, B pe3ynbraTe
KOTOPbIX XUMUYECKME BELLECTBA 3 NOYBbI MOTYT MUrPUPOBATh
4yepes3 CTEHKM Tpyb Mnu 3neMeHTbl TPy6ONpoBO40B, HANpuMep,
MPOKNaaKu.

Iloka3aHHble npeumyLiecTsa

[TnacTnkoBble TPYObl 3apeKOMeHI0BaNU Ce6s Kak 3KONorm4ec-
K 6e30MacHoe CpefcTBO TPAHCMOPTMPOBKW MUTHEBOW BOAbI,
T.K. NIACTMACCHI, UCMNONb3YEMbIe N1f UX NPOU3BOACTBA, UHEPT-
Hbl B HOPMaSTbHbIX YCIIOBUAX OKpyXatoLLeii cpefpl. OHM He nog-
BEPXEHbl BO3LENCTBUIO 6aKTepUil U rpuBGKOB U He BCTYNalT B
PeaKLMI0 HUA C KUCNbIMU, HU C LLENTOYHbIMU noYBamu. Mnactuko-
Bas Tpy6a He pXKaBeeT 1 He NOABEPKeHa koppo3un. OHa rubkas,
1 MOTOMY YCTOMYMBA K PACTPECKNBAHWIO U U3NIOMY [aXKe B He-
CTabUIbHbIX TPYHTAX.

AHbiMK crioBammn, BO MHOMMX CIyd4asx NnacTUKoBbIe TPyO6bl
paboTatoT nyyLle W Cnyxar Lofblue Tpy6 U3 Apyrux marepua-
N0B 1 K TOMY e 60nee 3h(heKTUBHbI C 3KOHOMUYECKOI TOYKU
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3peHns. JT0 MOATBEPXKAAETCS MHOFOMETHAM OMbITOM WX WC-
NoNb30BaHWA W JienaeT Ux 6onee MPeanoyTUTENbHbIMUA NpU
CTPOUTENLCTBE TPYGOMPOBOAOB.

Bonpocol, Tpebyrowme 0c060ro BHUMaHUs

B cuctemax nuTbeBOr0 BOSOCHAGKEHUS NEPBOCTENEHHYIO BAX-
HOCTb MMEET COXPAHEHMEe Ka4yecTBa BOfbl: Matepuansl Tpyo
JOJDKHbI 3aLMLLATE BOAY OT J1H00bIX BO3MOXHbIX BHELUHUX 3a-
TPA3HEHUI N CaMU He JOMKHbI BNIMATH HA Ka4eCTBO BOAbI. [1po-
HUKHOBEHE B BOZY BHELUHUX 3arpsA3HEHIIA B TON UMW UHOW CTe-
MEeH BO3MOXHO B N06bIX TPY6ONPOBOAHBIX CUCTEMAX — Yepes
NPOKIaLKK, CTEHKN TPY6, a TaKXKe B MEcTax npoTeyek.

Hanpumep, MeTannn4eckune 1 xene3o6eToHHbIE TpyObl NofA-
BEPXEHbl KOPPO3UW NOA BO3LENCTBMEM HEOPraHU4eCcKUX Kuc-
NOT W LWenoYen, B pesynsrate KOTOPO BO3MOXHA UHGUIbTPA-
LS TPYHTOBbLIX BOA B cucTemy. [nacTmkoBble Tpy6ONpPOBOLb
HeyA3BUMbI A 06bI4HON KOPPO3UK, HO MOTYT BbITb NPOHMLA-
eMbl N5 HEKOTOPbIX OPraHU4ecKnX PacTBOPUTENEN, ECIN KOH-
LIeHTpauMa nocneHux JOCTaTto4HO Bennka. K cyactblo, cnyvan
CEepbe3HOro 3K0MOrN4ecKoro 3arpA3HeHns no4s 40BONbHO Pef-
KW 1 NIErKO OMO3HABAEMbI.

B no4Bax ¢ BbICOKWM YPOBHEM 3arpA3HeHWs Yrnesofopos-
HbIMW PACTBOPUTENAMU MPOHUKHOBEHWE 3arps3HeHn B TPy6Oy
MOXET TaKXXe NMPONCXOAUTb Yepes 31acTOMEPHbIE YNNOTHEHNS
CTbIKOB, LUMPOKO NPUMEHSEMbIE B PA3NYHbIX TUMAX TPYOOMNpPO-
BOJHbIX CUCTEM.

Wcnbitanus, nposefexHble Vccnenosartensckum MHCTUTy-
Tom bartens (the Battelle Research Institute), B npouecce ko-
TOPbIX TPY6ONPOBOAHbIE CUCTEMbI UCMbITLIBANUCL NPU 0CO60
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He6aronpuATHbIX YCIIOBUAX — B TPYHTE, MEPeHACHILLEHHOM
3arpA3HAOWMMU BELLECTBAMU, CMOCOOHBIMI MPOHUKATL Ye-
pe3 nnacTuk, — nokasanu, 41o 6bICTPEE BCEro NPOHUKHOBEHNE
NPOMCXOANT WUMEHHO Yepe3 YNJIOTHEHWUS CTbIKOB, MPUMEHse-
Mbl€ C pa3nuU4YHbIMU TUNAamMu BOLONPOBOAHbIX TPY6. be3ycnos-
HO, B peaNibHblX YCNOBMAX 3arps3HeHne BOAbl BCNeACTBUE
NPOHULLAEMOCTI OYET 3aBMUCETb OT CEPbE3HOCTM 3arpA3HEHUs
FPyHTa, TWMA 3arpsa3HsIOLLEro BELecTBa, COCTaBa rpyHTa M
CKOPOCTY MOTOKA (1 pa36asrieHns) B Tpy6ax U3 NpOHMULIAEMbIX
MaTepuanos.

PekomeHpauum

Mpu BbICOKOW CTEMEHU 3arpsi3HEHNS NOYBbI HA OfHA U3 TPy6O-
NPOBOAHBIX CUCTEM HE MOXET CYMTATLCH YCTONYUBOW K NPOHU-
LaemocTu. [1oaToMy HEo6X0LMMO KOHTPONUPOBATH UCTOYHUKM
3arpasHeHns 60 NpoknagpiBath Tpacchl Tpy60NPOBOAOB HA
[0CTaTO4HOM YAAJIEHUMN OT HUX, HE3ABUCWUMO OT TUMA UCMOSb3Y-
emMoro TpybHoro marepmana. B paiioHax M3BeCTHOro unu npem-
nosiaraemoro 3arpsA3HeHns NPOeKTMPOBaHWe BOLONPOBOAHBIX
CeTeli JOMKHO OCHOBbIBATLCS HA TLUATENIbHOM aHanu3e cutya-
uuun. 0co60ro BHUMaHUS Npu 3TOM TPeOYIOT crefytoLime 06bek-
Tbl (HO He TONbKO):

- HedpTe6asbl U MPOMBbILLIEHHbIE KOMIIEKChI, HA TEPPUTOPMN
KOTOPbIX WMEITCA pesepByapbl U TPy6OMpoBOAbI, Heucnpas-
HOCTb WJIU NPOTEYKA KOTOPbIX MOXXET MOBJIEYb 32 COO0M 3arpss-
HEHWe NoYB NpPUeratLLnX panoHoB;

- OTCTOMHUKW TMPOMBILIIEHHBIX CTOYHbIX BOA, COLEpXaLiux
TOKCMYHbIE XUMUKATbI;

- MecTa cbpoca TBepAbIX 0TXOA0B;

- N3BECTHbIE PANOHbI XMMUYECKOr0 3arps3HEeHNS.

B aTux cny4asx npu npoekTupoBaHuu TPy6ONPOBOLHbIX Ce-
Tel Heo6X04MMO Y4UTbIBATb TEXHUYECKME AaHHbIe TPYO U PeKo-
MeHZauuu Npon3BoanTENeN.

BbiBOA

MockonbKy Npw NPOEKTUPOBAHWUY U CTPOMUTESIbCTBE CETEil NUThe-
BOr0 BOAOCHAGXXEHNA NOTEHLMANTbHBIM UCTOYHUKAM CEPbE3HOro
3arpAsHeHns yoensercs 4OMKHOe BHUMAHUE, BEPOATHOCTb BO3-
HUKHOBEHNSA NPo6/IEMbl MPOHKLIAEMOCTY TPYO6ONPOBOLOB KaK WC-
TOYHMKA OMACHOCTU Ans 3L0POBbS HACENEHUs MpeLCcTaBnsercs
BECbMA HE3HAYMTESNIbHOI. B yCroBUAX CEPbEe3HOr0 3arpsA3HeHns
noYBbl BPEAHOMY BO3LENCTBUIO NMOABEPXKEHO BCE, conpuKacaro-
LLIeecs C Heil, BKIKoYas 1 TpyObl AN NMTHEBOr0 BOLOCHAGXKEHUS.
B aTux cny4asx nepsooYepesHbIM 3LeCh LODKHO CTaTb NPOBeje-
HWe MeponpuATWiA N0 JIMKBUAALMN 3aTrPA3HEHUS OKPYXXAKOLLEn
cpefpl. K cyacTbio, Takue ycnoBus BCTpeyarTes Hevacto. Cneao-
BaTenbHO, B N0JABNALLEM 6OMbLUNHCTBE CNYy4aes NIacTUKOBbIE
TPYOONPOBOAHbIE CUCTEMbI MOMYT MCMOMb30BATLCA A1 TPAHC-
NOPTUPOBKMN NUTLEBO BOAbI KK 3KOHOMUYECKN 3(D(EKTUBHbIE
1, K TOMY Xe, 04eHb 6e30MacHble.

Jiutepartypa

1. Phase One Report on Evaluation of the Permeation of
Organic Solvents through Gasketed Jointed and unjointed
Polyvinyl Chloride, Asbestos/Cement and Ductile Iron Water
Pipes," Cassady, Cole, Bishop, and Pfau, Battelle Laboratories,
October, 1983.
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TPYbbl U3 YYT'VHA

C WAPOBUAHbIM I'PAOUTOM

Wropb MBo3pes, aupektop HTL «[nactuk»

B nocnegHee Bpemsi nosBnfieTcA psAAa MH(OPMAUMOHHLIX COOOLIEHMA, B KOTOPbIX nop
6naropoaHbiM ¢hnarom cpaBHEHWS CBOWCTB W 3KCMyaTALMOHHbIX XapaKTEPUCTUK Tpy6
OTYETNMBO NPOCMATPUBAETCH LeneHanpasfieHHoe no66upoBaHue Tpy6 M3 YyryHa c

LUapoOBUAHbIM rpachuTom.

lMpn aHann3e W CPaBHEHWWN PA3NINYHbIX XapaKTEpPUCTUK Me-
TaNNUYECKMX U NNACTMACCOBLIX TPYO COBEPLLEHHO HE Y4UTbIBA-
OTCS UNIN CMEeLmManbHO He pacCMaTpMBalOTCS PeLleHHbIe BOMNPO-
Cbl UCMOJSIb30BAHKUSA MJ1aCTMACCOBbLIX TPY6, CBSA3aHHbLIE C 0OCO-
6EHHOCTAMM (U3NKO-MEXAHNYECKIX CBONCTB NMOJIMMEPHBIX Ma-
Tepuasos, NPUMEHSEMbIX 4ns npom3soAacTea Tpy6. J1lo60n Bo-
npoc, NOAHATBIN cneynanucTami, He3HaKOMbIMI C €ro peLleHn-
€M, NPenoAHOCUTCA Kak OTPULIATENbHOE CBOICTBO TPYO U3 MO-
NUMEPHBIX MaTepuasnos.

SpKMM MpuUMepPoM TaKoro nojaxoda SBNseTCA noadopka
«MHeHue crneumanncToB 0 NoNUMepPHbIX TPy6ax», NOMeLLEHHas
Ha caiite OAQ JIM3 «CB060AHbIA COKOI>.

Muenune A.B. MoanopuHa, K.T.H., AoueHTa Kadeapbl «Bono-
cHabxeHms n PUBP» ApXMTEKTYPHO-CTPOUTENbHOIO YHIUBEPCH-
T1eTa, I. CaHkT-leTepbypr.

«HELJOCTAKW TOJINMEPHBIX TPYb

1. MoaBep>keHHOCTb AaBrIeHUI0. CPOK CTYyX0bl BCEX 110-
JIMMEPHbIX MATEPNAaoB HaX0[UTCS B 006PATHOV 3aBUCUMOCTY OT
JaBneHus, npyu KOTOPOM OHU IKCIyatTupyroTes. [lpudem faxe
B npesienax Jonyctumoro uanasoHa 60/1ee BbICOK0e 1aB/ieHne
B CETU CYLLECTBEHHO CHUXAET 6€30MacHbIfi CPOK CITYyXObl TPYO.
Lna sawutsl nommepHsix TPyOONpPOBOJOB PEKOMEHYETCS Y-
TAHABNNBATL HA HUX NPEJOXPAHUTENIbHYIO U PErYIUPYIOLLYI0
annaparypy».

OcTtaBnm 6€3 KOMMEHTapueB HOBbIA TepMUH «[10aBEPXEH-
HOCTb [JaBMeHn0». Ecnin Gbl aBTOP BHUMATEIbHO 03HAKOMUICS
C HOPMATWMBHOW AOKYMEHTaUWeil Ha nonMmMepHble TpyObl, Ha-
npumep FOCT 18599-2001 «Tpy6bl HAMOPHbIE U3 NOANITUNEHA»
n FOCT P 50838-95 «Tpy6bl U3 NONMATUNEHA ANS ra3onpoBo-
[I0B», TO OH JOJKEH OblST MOHATb, YTO HUKAKON «0BpPATHOM 3a-
BUCUMOCTM CPOKA CNy>XObl OT LaBNeHUs» He CyLlecTByeT. [ing
KQXJ0ro pa6o4ero JasrieHuns NpefHasHaqyeH CBOW TUnopasmep
Tpy6, 1 BCE OHW UMEKOT OAUHAKOBbLIA CPOK CHyXObl. HUKakoro
«[ONYCTUMOr0 JnanasoHa [aBneHus» He CYLLECTBYeT, eCTb
MakcumanbHoe paboyee AaBfeHNe, Ha KOTOPOe pPaccynUTaH Tpy-
6onposof. penoxpanuTenibHas 1 perynupyroLias annaparypa
YCTaHaBNMBAETCA HA BCE TPYOGONPOBOLbI, B TOM HYUC/E U MeTan-
NnNYecKue.
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OTMeTM, 4TO UCMOMb30BAHNE MPOYHOCTHOrO Pecypca, Ha-
npumMep, MONUITUNIEHOBLIX TPYO, PACCHUTAHHOTO HA OCHOBE
npenena Teky4ecTtu, coctasnset 36,5% (ona Tpy6 Bcex aname-
TPOB 1 NpU BCEX paboymx aBneHusx), B TO BpeMs Kak ans Tpy6
13 YL B 3aBuCcumocCTK OT Anamerpa — o1 5 ao 12%.

«2. HeycroiynBocts k feicTeuro Y@ nyyeii — 910 [en1aeT He-
BO3MOXKHOU NPOKNAAKY NOUMEDPHbIX TPYO 063 [06aB/EHNS B
HUX crneynanbHbIX KOMINOHEHTOB — CBETOCTAbUIN3aTopoB
(06b14HO MCMONL3YETCA 0ObIKHOBEHHAS TEXHUYECKASA CaXa)».

ABTOp ynycTun n3 BuAy, 410 A06ABKA CaXKul NPOUCXOANT He
Ha CTagun npoknagku Tpy6, a B npoLecce Npon3BoAcTBa Tpy6-
HbIX MapOK MonuaTuneHa. A passe npu npou3BOACTBE TPy6 U3
YT Ha cTagum nNpoM3BOACTBA YyryHa He BBOAWTCA rpadouT,
M 3T0 TOXE HEeJ0CTaToK?

«TemneparypHas 3aBUCUMOCTb. VI3MeHeHNe TeMNepatypbl BHY-
TPU JIN6O CHapyXu ABNAETCA OJHUM U3 HAUb0sIee HeratuBHbIX
haKTopOB, BINAIOLUNX HA IKCIITYaTaLUOHHbIE CBOVICTBA TPYO.
lTockonbky BCe Mosmmepsl 067134aK0T JOCTATOYHO BbICOKUM KO-
IDDUUNEHTOM JIUHENHOTO PACLUUPEHNS, USMEHEHUS DEXUMA
SKCIIyaTaumm nNPpUBOJAT K 3HAYNTETIbHbIM USMEHEHUAM JINHEN -
HbIX Pa3mMepoB TPy6».

/IHTepecHo, 4TO, N0 MHEHUIO aBTOPA, METaNIMYECKUE TPYObI
He YANMHAKTCS NPY NOBbILIEHUN TEMNEPATYPbI, UK OH HUKOT-
[la He CTankueasncs ¢ He06X04NMOCTbIO YCTAHOBKU JOPOroCTO-
ALLNX KOMIMEHCATOPOB TENJIOBOr0 PacLUMPeHIs Ha MeTann4ec-
Knx Tpy6onposogax?

Bonee Toro, HecMoTpsA Ha 60MbLLIUA KO3 PULMEHT TENNOBO-
ro paclUMpeHns y NnacTmMaccoBbix Tpy6, 6arofaps MeHbLIeMy
MOZYJTH0 YNPYroCTV BOZHUKAIOLLNE B HUX HAMPSHKEHUS U YCUNUS
HACTOMNbKO Masibl, 4TO B 60NbLUMHCTBE CIly4aeB YCTAaHOBKA KOM-
MeHcaTopoB He TpebyeTcs.

MpuBoas BblaepXkn U3 kuurn [.®.KaraHa «Tpy6onpoBofbl
13 nnactmacc» uspanusa 1980 r., coctasutenu «Muenus» gony-
CTUNIN NPAMOE HEeyBaXKEHWE K Creunannucty, ABNaLLemycs oc-
HOBOMOMOXHNKOM OCBOEHUA 11 PA3BUTMSA NPOU3BOACTBA NNacT-
maccoBblx Tpy6 B CCCP. icnonb3ys cBeAeHNs, NPUBEAEHHbIE B
yKa3aHHOW MOHOrpadouu, KoTopble Oblfin HEOOXOANUMbI Ha Ha-
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YanbHOW CTafMM 0CBOEHMS NMPOM3BOACTBA U NPUMEHEHUS NONu-
MEPHbIX TPY6 A NPaBUIbHOTO NOHUMAHUS UX CBOWNCTB, pacye-
Ta 1 YCNOBWIA KCNyaTaLum, OHU HAMEPEHHO BbILAKOT UX 32 OT-
puLaTesibHbIe CBOCTBA NOMUMEPHbIX TPYO.

CoctaButenu «MHeHWs» NyTaKT NOHATAS XPYNKOro paspy-
LLIeHUs NNacTMACcCOBbIX TPYy6, NPOMCXOAALLEr0 MpW BbICOKUX
Temneparypax u AnNuTenbHbIX BpeMeHax BO3LeNCTBMUS 3a npefe-
Namn PacyeTHbIX U rapaHTUpPyemMblX CPOKOB CNyXObl, C ABNEHU-
eM ObICTPOro PacnpoCTpaHeHUs TPELUUH, BOSHWUKAOLLMM npu
HapyLeHUN PEeXUMOB TPAHCMNOPTUPOBAHUSA ra30006pa3HbIX
Cpes, B TOM 4uUCINe 1 Y METanIn4ecknx Tpyo.

MpuB0oAs yXacaroLime JaHHbIe 0 XXepTBax B Pesynbrate Tpex
pas3pyLLUeHNA NnacTMaccoBbiX razonposogos B GLUA, aBTopsbl
yMarn4uBatoT 06 aBapuax Ha MeTann4eckux ra3onpoBoaax.

SIpKUM NPUMEPOM BbICOKOW CTEMEHU HaZieXXHOCTU NouaTu-
NEHOBbIX ra3onpoBOAOB, B CUY UX BbICOKOWA MIACTUHHOCTW,
MOXET CIYXWUTb aHanu3 paspyLleHnid ra3onpoBoLoB Npu 3eM-
netpsiceHnu, npomsoLeawiem B 1995 rogy B Kobe, AnoHus. Mpu
NPaKTU4ECKN MOSTHOM Pa3pyLLUEHUM CTalibHbIX ra3onpoBOLOB,
NOJIN3TUNEHOBbIE TPYObI BbIAEPXKANN 3HAYUTENbHbIE CMELLEHNS
rPyHTa 6€3 HapyLLIeHN repMeTUHHOCTM ra3onpoBOOB.

[onyLLeHHoe «BblfepruBaHine» OTAeNbHbIX MONOXKEHNI U3 ps-
[ LMTUpyeMbIx paboT CTaBUT NOL COMHEHWE U OCTallbHbIE CBe-
[leHuUst, NpUBEAEHHbIE B NOLOOPKE «MHEHUIA», B TOM YKCHe MO 3a-
FPSI3HEHMIO BObI 32 CYET MPOHULIAEMOCTM N1acTMACCOBbIX TPYO.

Heo6beKTUBHOCTb COBPAHHbLIX «MHEHWUIA» NOLTBEPXAeTcs
OTCYTCTBUMEM KAKMX NGO CPABHEHUNA W JAHHbIX M0 KOPPO3UOH-
HOIA CTONKOCTM.

B 10 e Bpems npucyllas BCeM MeTanin4eckum Tpybam
KOpPpO3us Noj4 BO3LENCTBUEM TPYHTOBbIX BOA W GNYXAAKOLLMUX
3NIeKTPUYECKUX TOKOB B PABHOW CTEMNEHW OTHOCUTCA U K Tpy6am
13 YyryHa C LUapoBUAHbLIM rpachnuToM.

«PekomeHaaLmm no aHTMKOPPO3NOHHON 3aLLnTe Tpy6 U3 Bbl-
COKOMPOYHOT0 YyryHa B pasyiMyHbIX BUAAX M04YB», pa3paboTaH-
Hble narotoutenem atux Tpy6 OAO JIM3 «CB060AHbIN COKOI»
1 yTBepxaeHHble 15.07.05 1., TpebyOT HaHeCeHUs Ha TPYObI Ha-
PYXXHOTO 3aLLUTHOrO MOKPLITUSA. [Ans BbIGOpA 3TOr0 NOKPbLITUSA
TpebyeTcs OUeHKa KOPPO3UOHHONW akTMBHOCTM no4s no 10-Tu
KpUTEPUAM, BKITHO4AA YAenbHOe CONPOTUBIIEHUE MOYB.

PaspaboTaHHble peKOMeHAauyu YCTaHABNBAKOT [OMOMHU-
TeNbHble TPEOOBAHUA MO KOPPO3MOHHOW 3alUTe Aaxe As
OLIMHKOBAHHBbIX TPY6.

CyTb LONONHUTENbHBIX MEP 3aK/0YALTCA «...B HafeBaHUN Ha
TPYObI NONUITUNEHOBLIX PYKABOB B BUAE LMANHAPOB...» B NPO-
Liecce MOHTaxa Tpy6onposoa. [etanbHoe onucaHue npowecca
3aWNThI, NPELCTaBNEHHOE B PEKOMEHZAUNAX, NOKa3blBAET, 4TO
NCMOMb3YeTCA PyKaBHas NoNU3ITUNEHOBAs nieHka TonwuHon 200
MKM, KOTOpas 3aKpensserca Ha Tpyoe C NOMOLLbIO NUNKOMN NeH-
Tbl. [TOHUMAs HEHAAEXHOCTb TaKO AOMOSNHUTENIbHOW 3aLLUNTHI,
ABTOPbI JAKOT CrefyloLine pekoMeHgaunu: «B rpyHTe, KOTOpbIM
3acbinaerca Tpy6a, He JOMKHO BbITb OCTPbIX NPEAMETOB, KOTO-
pble MOTyT MOBPeaUTL MONMUITUNEHOBLIN pPyKas. V36eraitte no-
BPEX[EeHUs pykasa npu TpamboBaHuu rpyHTax». U ons toro, 4to-
Obl CHATb C Ce6f MOMHYI0 OTBETCTBEHHOCTb 3a HEHAAEXHOCTb
NPEAN0XEHHO 3aLLNTbI, aBTOPbI BMECTO PEKOMEeHaLNiA no uc-
NONb30BAHUIO NIEHKU, BbINYCKAEMOW N0 CTaHAapTaM, BblaBura-
0T TEXHWYECKU HerpamoTHble TpeboBaHUs K WCMOb3yemon
nneHke: «Marepuan pykasa [JOJIXXeH COCTOATb U3 MOMNITUNEH], B
KOTOPOM HeT npumecen pereHepara (?), pasmardutenei (?),
HaronHuTenen, Kpacutenen. Maccosas [0NS pasfiMYHbIX Be-

LLIeCTB, KOTOPbIE MOTYT COLEPXatbCa B Matepuane, He A0/KHA
npesbiwats 0,1%». VI HUKaKUX NPeTeH3Min B Cry4ae Kopposum
Tpy6 npwn akcnnyaraumn!

[MpeanoxxeHHbIN crnocob 3aLuTbl OT KOPPO3WUI, HECMOTPS Ha
MeHbLLMe TpeboBaHUsA, NpeabsaBfsemMble K Tpybonposogam ¢
ucnonb3oBaHnem Tpy6 n3 YLUI, a6ConoTHO He COOTBETCTBYET
METOZam 3aLLnThbl C UCMOMb30BAHWEM NONNUITUIIEHA, NPEaYCMO-
TpeHHbIM FOCT P 51164-98 «Tpy60onpoBo/bl CTaNibHbIe MarcT-
panbHble. 06Lme TpeboBaHUs K 3aliuTe OT KOppo3uu». MHTe-
PECHO, 3HAKOMbI J11 aBTOPbI «PeKOMeHaLNiA N0 aHTUKOPPO3U-
OHHOW 3aWwmMTe» ¢ NpeanucaHHbIMI yKkazaHHbIM TOCTom Tpe6o-
BaHUAMM K 3aLLMTHOMY CJI0K0 M METOLAMU ero OLEHKN?

[anee, rosops 0 rugpasnn4eckmx noTepsix, aBToPbl CCbiNa-
tOTCH Ha Ka4eCTBEHHOE onucaHue 06pasyroLLerocs Ha BHYTPEH-
Hell MOBEPXHOCTU TPYObl «rMAPOCIUNLHOMO TerieBoro Cnos»
SKOObl YMEHbLUAOLLEro COMpOTUBEHNE TEYeHU0 BOLbl. B TO
XK€ BPEMS, B LUTUPYEMbIX JIUTEPATYPHbIX AAHHBIX U NPK pacye-
Tax KO3(PULMEHT LLEPOXOBATOCTI NPUHUMAETCSA paBHbIM 0,1
Ans HoBbIX Tpy6 1 o1 0,8 fo 1,0 Ana Tpy6, HaX04ALLMXCA B 3KC-
nuyarawuu, 410 B cpeHem B 20 pas 60sblUe, YeM Y NoNuaTuie-
HOBbIX TPY6. PacyeTbl NOKa3bIBAIOT, YTO TaKas BEIMYMHA LLIEPO-
X0BATOCTU MPUBOANT K MOSTYTOPOKPATHOMY YBENUYEHUID TUA-
PaB/INYECKOr0 CONPOTUBIEHUS AaXe Y HOBbIX TPYO.

HapexxHocTb Tpy6onposoga u3 YU B 3Ha4nTeNIbHON CTene-
HU OMpPefenfeTcs HafeXXHOCTbH PACTPYOHOr0 COEAVHEHUs C
PE3MHOBBIM YTNIOTHUTESIbHBIM 3JIEMEHTOM, Y4UTbIBAR, YTO TAKOE
COEAIMHEHIE BbIMOMHAETCA 4Yepe3 kaxzaple 6 meTpos. OfgHaKo
N3roToBUTENL TPYO B CBOE HOPMATWBHOW [OKYMEHTauuUu BO-
NpOC HaAeXXHOCTN COeLMHEHNA 06XOANT MOMYaHNEM, He Npedy-
CMaTpuBas HWKAKUX TPEOOBAHWA U METOAOB WCMbITAHUA 3TUX
COEJVNHEHNIA.

HacTodwuin marepuan noAroToBfieH C LENb0 Npu3biBa K
00bEKTUBHOW OLEHKE TPY6 U3 PasNUYHbIX MaTepPUanos, UCMonb-
3yeMbIX B BOAOCHABXEHNM.

MblI Llenkom npucoesnHaemcs K npu3bisy, ony6nKOBaHHO-
my npeactasutenem OAO JIM3 «CB0o60aHbI COKON» T-HOM Ky-
3eHKOoBbIM E.B. B XypHane «Bopa i Bofo04MCHi TexHonorii» No3,
2004 r.:

«B 3akIo4eHne xotenock Obl eLLe pa3 HaNnOMHUTL BCEM Crie-
umanuctaM, y4acTBYHOLUMM B MpoLeccax NPOeKTUPOBaHNS,
CTPOUTENIbCTBA W 3KCMlyatauun Ceteil BOJOCHAOXKEHUS, 4TO
MUPOBOW OMbIT YCTPOCTBA UHXEHEPHBIX KOMMYHUKALMIA NOKa-
3bIBaET 000KOHYI0 BOCTPEOOBAHHOCTL KAk MOIUMEPHbIX, TaK U
PasNM4HOro BMaa MeTannnyeckux Tpy6 n He OTPULIAET UX No-
LOTBOPHOTO 11 B3aUMOZOMNOJHSAOLLEr0 COTPYAHUYECTBAx.
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0 PA3BUTUU CUCTEM

BOAOCHABXEHUA U KAHAJIU3ALUU r.MOCKBbI

HA AONTrOCPO4HbIN NEPUOA

MpoTok B Huay M Mocksbl HO.M. JlyxkoBa ot 17 a4Bapsa 2 r

FEHEPAJIbHOMY QUPEKTOPY
Mryn "Mocsopokanan"
MaxomoB A.H.

Mopkosbiposy B.I.

Curuny Al

3apy6uny Al

CaBuenko T.H.

Haymosy H.Al.

Msrkosy B.b.

[ins pykoBoAcTBa M OpraHn3auuu UCNONHEHMUS.
Mpowy npeanoXuTb KOHKPETHYHD Nporpammy
peanu3auuun nopy4enuii HO.M. Jlyxkosa.

C.B. XpameHkoB

0 passuTuM cucTem BOfOCHAGXKEHNA U KaHanu3auuu ropoga MockBbl Ha AONrOCPOUHbIA Nepuop.

1 .MpuHaTtb K cBefeHno cooblueHne Xpamenkosa C.B. o paspabotanHbix MY "MocBofokaHan" npeanoxeHnsax no passutuio
BOJ0MNPOBO/HO-KAHANN3aLMOHHOI0 X0351McTBa ropoaa Ha nepuog ¢ 2005 go 2020 r.r. ¢ BbIeNeHeM NepBo0YepeaHbIX
meponpuaTiii Ha nepuod Ao 2010 roga. @uHaHCOBOE 06ecrneyeHne NPeanoxXeHnini NnpeaycMaTpuBaeTcs 3a CHeT CPeAcTB
ropoAckoro 6tomKeTta co6cTBeHHbIX cpeacts MITYIT "MocBoaokaHan" v npuBNEYeHHbIX CPEACTB CTOPOHHUX WHBECTOPOB.

2. MpuHaTb Nnpeanoxenne Xpamenkosa C.B. o peanusauun B 2006 rofy HenpogmMibHbIX aKTUBOB, HAXOAALLMXCS Ha B
X03sncTBeHHOM BefieHun MIYI "MocsogokaHan', ¢ HanpasfieHWeM BbIPYYEHHbIX CPEACTB HA PEKOHCTPYKLMIO U BOCCTAHOBIIEHME
rOPOJLCKIX CeTell BOSONPOBOAA 1 KaHanm3auuu.

3. Cunkuny B.H. no npeanoxenuto MI'YM "MocBogokaHan' o6ecnedqntb peanudauuto B 1 nonyrogum 2006 roga HenpoduibHbIX
AKTMBOB, HAXOASLLMXCS B X035/ACTBEHHOM BEAEHUM NPeanpuUaTHS.

4. Pocnsky t0.B., Orno6nuHoin M.E., KopocTtenesy H0.B. npeaycmoTpeTh HanpaBneHue BbIpyYEHHbIX OT peann3aumn cpeacTs Ha
YBEJIMYEHNE afPECHON NHBECTULMOHHOI NPOrPaMMbl FOPOAA, LeNeBbIM Ha3HAYEHNEM HA PEKOHCTPYKLMIO U BOCCTaHOBIIEHNE
CeTel BOAONPOBOLA W KaHann3aumu, Haxogawmxcsa B akennyarauun MIYM "MocsogokaHan'.

5. Pocnsky H0.B., Orno6nuHoit M.E.

5.1 06ecneynTb yBenunyeHne o6bEMOB KanuTanbHbIX BAOXEHWI A Ha 2006 rog no MY
'MocBogokaHan" fo 5,5 mnpa.py6. no 06bekTam BOLONPOBOAA U KaHANM3aLMN.
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5.2 MNpepycmarpusats ¢ 2007 roga poct 06beMOB (PUHAHCUPOBAHUS, 06ECMEYNBAOLLNX EXXEr0HO
06HOBJIEHME BOLOMPOBOAHbIX U KaHANM3aunoHHbIX ceTel 40 1,5% 0T ux 06LLel NPOTSKEHHOCTH.

6. Cuutatb Heo6XoAUMbIM OCYLIECTBAATL NPOKNAAKY HOBbIX BOAONPOBOAHLIX U HANOPHbIX KAHANN3aUMOHHbIX TPY6ONPOBOAOB B
r. MockBe TONbKO M3 YyryHHbIX TPy6 Mapku BYLLI (BbICOKONPOYHbIi YYryH ¢ LWWAPOBUAHBIM rpathuTom).

PecuHy B.J., Kyabmuny A.B. 06ecneyuuTb npu NpOEKTHPOBaHNM BHOBb HA4YMHAEMbIX 00bLEKTOB NMPUMEHEHUE JAHHBIX YYTYHHbIX
Tpy6, 3aKyNKy KOTOPbIX OCYLECTBAATL Ha KOHKYPCHOIH OCHOBE.

7. Npegnoxuts MIYM "Mocsogokanan" (Xpamerkos C.B.):

7.1. [oBectn, HaymHas ¢ 2007 06beM PeKOHCTPYKLMK Tpy6onpoBoaos 40 1,5 % 0T obLuei
NPOTAXXEHHOCTW BOAONMPOBOAHBIX U KaHANN3aLUNOHHbIX ceTen €XXerogHo.

7.2. Ocsomtb B 2006roay Nnpon3BoACTBO KOMMO3UTHBIX 9NEMEHTOB (CTEKNONIACTUKOBLIX TPYO,
PYKaBOB) [J11 CAaHMPOBaHUs Tpy6 60NbLIOr0 AnameTpa MeToaom "Tpy6ba B Tpy6e'.

7.3. lNepepatb naHcKoHar ¢ neveHne "BonHa" B xo3gncTeeHHoe BeaeHne YT "MeguunHcKnii LeHTp"
YnpasneHus genamu Mapa n npasutenbctea MocCKBblI.

7.4. TlepenaTtb B YCTaHOBJIEHHOM MOPAAKE CYLLECTBYHOLLME [ETCKIE 0340POBUTENbHbIE NTareps
"Mockosckuit PogHuk" u "Bocxon" [lenaptameHTty 06pa3oBaHus ropoaa Mocksa.

8. babypuny A.W. B ycTaHoBNeHHOM nopsiake npuHate oT MY "MocBogokaHan" 06beKTbl NOLCOGHOM0 CENbCKOro X03ANCTBA,
pacnosioXeHHble B CMONEHCKOW 1 TBEPCKO 06/1acTAX.

9. AkceHosy M.H. comecTtHo ¢ OAO "BHUMETMALL" (Mace4Huk H.B.) n MY "MocsogokaHan" (XpameHkoB C.B.) paccMoTpeThb
BOMpPOC 06 OpraHu3auym NPoOM3BOACTBA YyryHHbIX Tpy6onposoaos Mapku BHYLUT 6onblimnx anametpos (ot 400-2000mm), B
nepByto 04epepb Ha 6a3e SpLEBCKOro NIMTENHO-NPOKATHOMO 3aBOAa.

10. KOHTPOb 3a BbINOIHEHWEM HACTOSALLEr0 NPOTOKONA BO3NOXUTL HA NepBOro 3amectutens Mapa MockBbl B NpaBUTENIbCTBE
Mocksbl AkceHoBa [1.H.

Nex. Ne 22-26 ot 08.02.2006r.

Mepsomy 3amecTtutento Mapa r. Mocksa
B npaBuTenbcTBe MockBbl B.I. PecuHy;

TeHepanbHOMY ANPEeKTOpY

OAO "Mockanctpoii' J1.A. MoHoCOBY;

[naBHomy apxuTekTopy r. MockBa
A.B. Ky3bmuHy

O npumeHeHUn maTtepuanos Tpy60npoBOA0B

B cootBeTcTBUM C NyHKTOM 6 NpoTokona coBellaHns y Mapa Mocksbl H0.M. JTy>kkoBa, coctosswerocs 17 sHeaps 2006
rofa no sonpocy "0 pa3BuTIK CUCTEM BOAONPOBOAA 1 KaHanu3auuu ropoaa MockBbl Ha JOATOCPOYHbIA Nepuoa’” 6bio0
NPUHATO peLleHne 0 He0OX0AMMOCTU OCYLLECTBAATb NPOKMAAKY HOBbIX BOAOMPOBOAHbIX U HAMOPHbIX KAHANM3ALMOHHbIX
Tpy60npoBooB B MOCKBE TOJBKO U3 4yryHHbIX Tpy6 Mapku BHLLI (BbICOKOMPOYHOr0 YyryHa C LUapoBUAHbIM rpadouTom).
MpoLwy Bac gatb nopyyeHns NoaBefOMCTBEHHbIM OpraHu3aumsam, HaduHas ¢ uong 2006 roga, 0CyLLeCTBAATb NPOKNAAKY
BOJOMPOBOAHbIX 11 HAMOPHbIX KaHANM3aLMOHHbIX TPy60npoBooB B MOCKBE TOMbKO U3 BbILLIEYKA3AHHbIX YYryHHbIX TPYO.

leHepanbHbIiA ANPEKTOP
C.B. XpameHkoB
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PABOTA TrOPOACKUX TOMJIUBHO-3HEPTETUYECKHUX
U XKUNTNLHO-KOMMYHAJIbHBIX CNY)XXB MPU3HAHA

HEVIOBJNIETBOPUTENbHOM

o1 15.03.2006

Map Mockebl HOpuii JlyXkoB B LieIOM OTPULATENbHO OLEHUN paboTy ropoAcKUX TONAUBHO-
JHEPreTUYECKMX M XUJINLLHO-KOMMYHanNbHbIX cnyXo6 B 3umHuin nepuop 2005-2006 ropos.

«3UMHUIA NEepUoA Mbl NpoLLn 663 Cepbe3HbIX UHLMAEHTOB, aBapuin U KatacTpom. 310 pe-
3ynbrat pabotsl. 1, Tem He MeHee, FOBOPUTb O CMOKOWHOM pexkume He npuxoautcs. Mol He
IMEEM OCHOBAHWI OLeHMBATb 3Ty PaboTy YAOBIETBOPUTENbHO», — cKa3an Hpuii JTy)XKoB Ha
3acefaHuu ctonuyHoro MNpasutensctea 14 mapra.

Mpu aTOM M3p NonoXnTenbLHO oLeHKN paboTy ropoACKUX aBapURHbIX CNyXX6 npu ycTpaHe-
HUW Pa3NNYHbIX HEMONA[0K B CUCTEMAX TEMNS0-, 3HEPro- U BOAOCHAOXKeHMS. «Halin aBapuii-
Hble CNY>XObl cpaboTann onepaTnBHO W YA0BJIETBOPUTESIBHO. BO MHOTUX CNyYasx XXUTenu Ja-
)Ke He Mo4yBCTBOBANW, 4TO NMPOM30LLIIA aBapus», — ckadan Hpuii JTyKKoB.

[Mpu 3TOM €ro He,0BOMbLCTBO BbI3Basa 4aCTOTa aBapui. «ECnNK OLeHNBATL HacTOTY BbI3OBOB
aBapWIMHBIX CNYX0, TO COCTOSAHWE CUCTEM ropoaa A Obl OLEHWST HEYI0BIIETBOPUTENbHO», —
ckasan Map.

[1o ero cnosam, B HbIHELLIHWIA 3VUMHWIA NEpUoJ B 1B pa3a yBeNYNII0Ch KONMYECTBO OTKIHO-
YeHWI BOJO- W TENJIOCHAGXKEHMS B MYHULMNASIBHOM XUIbe. «652 oTkntodeHns y [IE308B Ten-
Na, a TaKXXe ropsivero 1 Xos104HOro BOJ0CHabXeHMs. ITO B 4Ba pa3a 60MbLLE, YEM B MPOLLJSIOM
roay. Hamo genatb BbIBOAbI», — ckasdan Hpuin JTyKKoB.

Map noagepr kputuke paéoty MI'VIT «MocsogokaHan». «MoCBOAOKaHan npoBanuics pa-
OnKanbHo. 620 aBapwit», — otmetun HOpuin JTyXKoB.

OH co06LWMN TAKXE, YTO B TEYEHWE 3UMbI MPOM3OLLSIO 78 CIy4aeB OTKIIHOYEHUS NOTPeouTe-
Nei 0T 3NIEKTPOIHEPrum n3-3a pa3pbiBOB ANIEKTPOCETEN MO BUHE CTPOUTESEN, MPOBOAUBLLMNX
Te UMW WHbIE CTPOUTENbHbIE PABOTHI.

«[1o BCcemy, 4T0 A Aonoxun lpaBuTtenbCTBY, N0 BCEW 3TOW MHPOPMALMKU PYKOBOAMTENN
NOMKHbI MOMYYUTh B3bICKAHWUA», — LUTUPYET CNOBa CTONIMYHOrO rpajoHadanbHuka «HTep-
hakc». Pedb upgetr o pykosoactse MocBogokaHana, ctponkomnnekca, OAO «MockoBckast
00beJMHEHHAA JHepreTnyeckas KOMnaHus».

Takxxe Hpwuit JTy)XKOB BO3M0XIN NEPCOHANbHYK OTBETCTBEHHOCTb 32 CTPOUTENbCTBO 00b-
eKTOB 3JIEKTPOIHEPreTUKN Ha PyKOBOAUTENEN CTpoMKommnniekca Bnagumupa PecuHa n Kom-
niekca ropojckoro xo3ssiictea lletpa AKCeHOBa.

Komutet no tenekommyHukaumam n CMIA ropoaa Mocksbl
HpopmaumoHHbin LieHTp MpasuTtenscTea Mocksbl www.mosinform.ru
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HENPO3PAYHAA BOJIA

PomaH YkonoB

brogxeT BogocHabXeHua U KaHanu3auum MockBbl OCTAETCA 3aKPbITbIM KaK ANA CaMUX XKK-
TeNen CTONNLbI, TaK U AN HapOAHbIX U36PaHHNKOB.

MunysLuas suma yctpouna MocBoLokaHany ak3ameH, KOTOpbIN,
no oueHke Hpus J1y>koBa, 6bIn MONHOCTL NMPOBaNEH. [MaBHbIN
caHuTapHbIn Bpa4 Mocksbl Hukonai ®unatos npeaMeTHO 06bAC-
HWJT, YeM YpeBaT Ans Meraronmca U3HoC BOLONPOBOAHbIX CETel.

Ha 3acefaHuu npasutensctea MocCKBbl, re nOABOAUINCH
utorn pa6otbl XKKX B 3umHuii nepuog, map Mockebl Hpuit
JIyKKOB OTpULATENIbHO OLEHUN PaboTy pecypCoCHABKAOLLMX
opranusauuit. «B gga pasa no cpasBHeHUI0 C NPOLUbIM rO40M
YBENUYUIOCh KONMYECTBO OTKITHOYEHWIA Tensna, ropayero u xo-
NOJHOr0 BOAOCHAGXKEHUS B MYHULMNANLHOM Xuibe. Hago fe-
naTb BbIBOAbI», — 3asBUN J1yXXK0B. B nepayto o4epesb Map noj-
Bepr peskoit kpuTuke paboty MIYIT «MocBogokaHan», KoTopoe
BOT yXXe feBATHazuath net (¢ 14 mapra 1987 ropa) Bosrnasns-
eT GCtaHucnas XpameHKoB. «MoCBOJOKaHan NpoBanucs pagu-
KanbHO: 620 aBapwii, 1 B NMepByt 04epefb Mo NPUYUHE HENnoa-
rOTOBNEHHOCTK ceTeil. Paccnabunucs nocne 78-ro roga, gyma-
N, YTO C TMOBanbHLIM MOTENNIEHNEM KMMaTta Y Hac naibMbl
PacTU HAYHYT», — MPOLMTMPOBANK cToNn4YHble CMI M3apa, koTo-
pblil 3as1BUN TAKXKE O TOM, YTO PYKOBOAMTENW NMPOBANBLUNXCSA
NpeanpUATNiA LOMKHbI OblTb HaKa3aHsbl.

CranpgapTam He COOTBETCTBYET

3aTsKHbIE X002 MUHYBLUEI 3UMbl IULIHWIA pa3 MOATBEPANN,
47O B X03a1cTBE MOCBOAOKaHaNa He BCe nagHo. [la u camu py-
KOBOAWTENU MPEAnpUATUSA, NOX0XE, HE CKPbIBAKOT, HACKObKO
TPeBOXHA cnoxueLiascs cutyaumus. Okono 50% BomonpoBoa-
HbIX 1 KaHaNN3aunoHHbIX ceTeit MoCKBbI BbipaboTani CBOWA pe-
CYPC, HaCOCHbIE CTaHLMM PabOoTaT C CEPbE3HOW NeperpysKoit,
CTerneHb OYUCTKM CTOYHbIX BOJ HE B MOSHONA Mepe COOTBETCTBY-
eT cTaHjapTam. Takue faHHble 6binn npuBefeHsbl 24 aHBaps Ha
3acefjaHnn MOCKOBCKOrO MNpaBMTENbCTBA, rAe 006CyXpanach
nporpaMmma pasBuUTus CUCTEM BOLOCHAGXEHUS U KaHanusaumu
ropoga fo 2020 roga. Mo crnosam reHepanbHOro LUpekTopa
MTYIT «MocsogokaHan» CTaHncnaBa XpameHKoBa, He COOTBET-
CTBYET €BPOMENCKUM CTaHAapTam CTeneHb QYUCTKM CTOYHbIX
BOJ Ha KypbsAHOBCKOI 1 J1t06epeLKor CTaHLuaxX aspauum: 3aja-
Ya yharneHus 13 CTOKOB a3oTa W drocdopa TpebyeT 3Ha4YnTe lb-
HbIX KanuTaiOBIOXKEHUA, N e PeLUeHue 3annaHupoBaHo [0
2020 ropa. ®unesckas, TyLIMHCKas 1 YepKu3oBCKas KaHanusa-
LIMOHHbIE HACOCHbIE CTaHLMW paboTakoT C CEPbE3HON Neperpys-
Kol 6accenHoB. 13-3a n3Hoca ceteii Ha Tepputopun MOCKBbI
BO3MOXHbI aBapuitHble COPOChI, @ aBapUNHbLIX PE3ePBYapOB 1A
9TWX LieNneii B ropofie Bcero nath. Mo MHeHmo Ctanucnasa Xpa-
MEHKOBa, 3Ty UMPy Hennoxo Obl YBENNYUTb KaK MUHUMYM
BLBOE. 13 NpuMepHO 7 ThIC. KM KaHanM3aumuoHHON CeTH 0KONo
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2 TbIC. TPEOYIOT NepeKazfKku, Ho B 3TOM rofy, no CoBam reHam-
pektopa, MocBOLOKaHan CMOXeT PEKOHCTPYMpoBaTh He 6onee
130 KMm.

HemHorum nydwe o6¢TodT fena u ¢ sogonposogom. Hpwuit
JIyKKOB B CBOEM BbICTYM/IEHUN 32ABWIT, 4TO KaK MUHUMYM MO-
NOBUHA TPYO, MCNONb3YeMbIX And cHabXeHus MockBbl BOAOI,
BbIpaboTanu CBOW PECYpPC U HYXJAKTCA B 3aMeHe. 1o cnosam
CraHucnaea XpameHKOBA, Ka4eCTBO MUTLEBOI BOAbl HA BOAO-
NPOBOAHbIX CTAHLMAX COOTBETCTBYET HOpMaM. HO ee Ka4ecTBo
YXYALLAETCA NPW TPAHCMOPTUPOBKe K noTpebutenam. lMpu 06-
LLe NPOTSXKEHHOCTL BOLONPOBOAHbIX CeTeil B 11 ThIC. KM exe-
rogHas nepeknagka TpybonpoBofoB He npesbiwaer 160 km.
9TO MpuU TOM, 4YTO EXErofHO HeoBX0AUMO 3aMEHATb O0KOMO
300 km Tpy6, a BCEro B PEKOHCTPYKUMM HyX[aeTcs 6onee
2 TbIC. KM BOIONPOBOAA.

[MaBHbIli caHuTapHbIn Bpad Mockebl Hukonaih ®dunaros Tor-
[1a XKe HanoOMHW, 4TO MMEHHO U3HOC CeTeil CTan NPUYMHON Npo-
LUNOroAHeN BCMbIWKK renatuta B HuxHem Hosropoge. Kpome
TOro, N0 MHeHuto Ounartosa, He COOTBETCTBYHOT TPEOOBAHNAM
6€e30MacHOCTM 1 camu BOZONPOBOAHbIE CTaHuuu. 1o ero cro-
BaM, KaXabli 4eTBepTbii M3 120 pe3epByapoB AN YUCTOI
BOJbl HA BOJONPOBOAHBIX COOPYXEHUAX ropofa HY>XLaeTcs B
PeMOHTe. «Ha cerogHALIHUA aeHb Boaa B MoCKBe ya0BNeTBO-
pAET CaHUTapHbIM HopMam, HO K 2007 rody 3T HopMbl 6yaoyT
YXKECTO4EHbI, 1 1cnonb3yemble B MOCKBE TEXHONOMMN YXKe He
OynyT YLOB/IETBOPATL MPEAbAB/SEMbIM TPeOOBaHUAM», — 3a-
A8uN Hukonan ®Ounartos.

[NpOoeKT NOCTaHOBNEHNS O PA3BUTUM CUCTEMbI BOLOCHAGXeE-
HUS 1 KaHanusauuu oTnpasuiv Ha [opaboTky. HeLoBOMbCTBO
tOpus Jly>KKOBa BbI3BaN0 OTCYTCTBUE YETKO MOCTABNEHHbIX Lie-
Nel, a TakXXe CPOKOB BbIMOJIHEHUS MMOMOXEHWA MPOrpammbl.
Takxe, N0 ero MHeHuto, paHbLue, 4em K 2020 rogy Heo6xoaUmo
CHWU3UTb NOTPe6neHne BOAbl O CPEAHEEBPONENCKOro YpoBHS.
Kpome Toro, Map notpe6oBan pa3paboTatb KOHKPETHbIE Mepbl
MO CHWXEHWO NOTepb BOAbI NMpW nepefade 0T UCTOYHWUKOB 10
notpeéutenei ¢ HoiHewHux 10-12% B ga pasa.

Peanusauus 31oit nporpaMmmbl NOTPe6YeT HeManbIX PUHAH-
COBbIX 3aTpar. Mo AaHHbIM CTaHucnaBa XpameHKOBa, 3ameHa
OAHOr0 KWNOMeTpa CTONIMYHOr0 BOAONPOBOAA O6XOAMTCA B
43 MSiH py6. ELle 1opoxe 06X04UTCSA KanuTaibHbIA PEMOHT Ki-
nomeTpa ropoACcKON KaHanuaauun — B cpefHem 45 miH. Celivac
Ha PEKOHCTPYKLMIO 3TWUX CUCTEM EXEroAHO BbIJENAEeTcs 0KOMO0
10 mnpg py6. A k 2011 rogy, no nporpamme pa3suTus 3T0M
cchepbl, eXerofHble pacxoabl coctasart 42 mnpa. Mpu atom, no
cnosam XpameHKoBa, pacxofbl ropoga n MocsojokaHana fe-
NATCA NOPOBHY.

WHchopMaLMOHHO-aHANUTHYECKMIA XYpHan



NONUMEPHBIE TPVYBbI Ne2(11) / MAW 2006

CNEUUANDbHLIA BBINYCK

KTo rpge xo3suH

Ha choHe munnuapaos py6nei 1 ThiICAY KUOMETPOB KaK-TO Te-
PAOTCA NP06/1eMbl MECTHOIO 3Ha4YeHus. Mopoi co3aaeTcs Bne-
yatneHwue, 4To cnyx6bl MocBojOKaHana afekBaTHO pearupyoT
NcKno4mTensHo Ha YI ropogckoro macutaba. A Ha npobnemsl
PAA0BOr0 NOTPEBUTENS CMOTPSAT C MO3NLNN CAHTEXHUKA N3 XKI-
Ka BocbMnZeCATbIX.

MHorue MOCKBW4YM, OCOBEHHO MO BECHE, CTanKMBaNUCh C
npo6siemMoil HENPUATHOTO 3anaxa B NoAbe3jax. Takoe Npoucxo-
[WT, KOTa B 3aCOPEHHYI0 KaHANNW3aLMOHHYK0 Tpy6y LOMOMHU-
TefbHO nonajaert Tanas BoAa. PaHo unu nosgHo NponyckHON
CMOCOBGHOCTN He XBATWT, U KaHANIM3ALNOHHbIE CTOKW NOSHUMYT-
Cs B NoJBaibl 6M3nexalinx J0MOB. X0pOLLO, eCiu 3TO MyHU-
LMNasbHbIA XWUNoi fom. Noa HaTUCKOM HeA0BOMbHbIX XXUJTbLIOB
[E3 paHo unn no3aHO BbI3OBET aBapuiiHyto cnyxoy, n npobne-
My YCTpaHAT. XKunbLam ata ycnyra o6ongercs 6ecnnaTHo, Tak
kak onnarta ycnyr XKX, kak W3BeCTHO, BKJl04eHa B Tapudbl.
Ecnu peyb naet o KoMMep4eckol opraHusauuu, npoueaypa oy-
[ET CNoXKHeN. YT0o0bI BbISCHUTb, KAK UMEHHO CTPOSATCA OTHOLLIE-
HUS X03pacyeTHbIX npeanpustuii u MocsogokaHana, Koppec-
NOHAEHT «HI» [BaX[bl 3BOHWUM B JUCTETHEPCKYIO KaHanm3auu-
OHHOWN CEeTU C >Xano6on Ha 3acopmBLLMecs TPYObl MO PasHbIM
afpecam B LleHTpanbHOM okpyre ctonuubl. B 06oux cny4asx,
KakK TOJIbKO LUCNETHep BbIACHSAM NPUYNHY 3BOHKA, CNefoBano
NpeLioKeHne 3aKNo4nTb A0roBOP HA BbINOSHEHME paboT. Kak
Nto60oi JOroBOP C KOMMEPYECKOW OpraHu3aueid, oH npeanona-
raet onnary. XoTs NOTpebUTeNn Tak Ha3blBaEMbIX X03pacHeT-
HbIX Tpynn, Cyas no WHopMaLuu, pasMeLLeHHon Ha oduum-
anbHom cante MIVIT «MocBogokaHan», nnarar no tapudam 3a
BOJOCHabXeHne n KaHanusauui Ha 50-70% 60nblLue UHbIX
rpynn noTpeéuTenen.

[lo HenasHero BpemeHu npo6rema peLuanach npoLle: paso-
Bble Bbl€3bl BbINONHANUCL 663 Kakux-nmbo [0roBOPOB K
C OnnaTon Hanu4HbIMKW. Tenepsb Jaxe Npu pa3oBblX Bble3[ax aBa-
PUIALLMKK, NO CIOBaM AWCMEeTHepa, NepeLusiv Ha JoroBopHble 0T-
HOLLEHNA 1 6e3HaNNYHbIe pacyeTbl. KoppecnoHaeHTy «HI» npea-
NOXWNN NPUBE3TI rapaHTUIAHOE NMUCbMO U 3aKMKH4UTL [0r0BOp.
CTonmocTb paboT 3aBMCUT OT YCNOBWIA M 06beMa. Kak coobLmni
«HIl» B pailoHHOI AMCNETHepCKoil KaHanusaumuoHHon cetn Moc-
BOZOKaHana, pacLeHkun, Hanpumep, Ha NPOYUCTKY KaHanuaauuu,
coctasnstoT 800 pybnei 6e3 HOC 3a NOrOHHbIA MeTp.

CTONT OTMETUTb, YTO LieHbl HA AHANOrMYHbIE YCAYTA B KOM-
MEpYecKUxX pupmMax, Kak npaBmno, HWKe. Ho KOHKYpeHUMKN He
nosy4aercs. Kak nosicHun pykoBoauTeNb O4HOM 13 dupm, 3a-
HUMAKLLNXCA PEMOHTOM U 06CMY)XUBAHWEM KaHanmaaumu,
KOMMEPCaHTbI MOryT paboTaTb TONbKO HA BHYTPUAOMOBbIX, N0-
KaJIbHbIX 1 MOABOAALLNX CETAX HA TEPPUTOPUN 3aKa3Huka. Tam,
rae Tpy6a ynupaetcs B rOPOACKYHO CETb, HAYMHAKOTCA MOMHO-
Mouuns MocBofoKaHana, 1 HUKTO He MMEeT npasa Tam X03sMHN-
4yatb. 1 ecnu nprnymnHa Tpy6onpoBOAHON HENMPOXOAUMOCTH KPO-
eTCA MMEHHO B FOPOLCKMX ceTax, T0 6e3 MocBojokaHana He
o6ontuch. [lanbHenline nonbITKM pa3obpatbCi B CTPYKTYpe
acceHusaunoHHbIx ycnyr MocBojokaHana npusenu Koppec-
noHAeHTa «HIM» B LEHTPanbHY AMCMETYEPCKYI0 NPeanpuaTus.
Tam BbIACHWUNIOCH, 4TO GecnnatHble YCNyru Nony4uTh BCE-TaKu
MOXHO. Ecnu nofatb 3asBKy Yepes LeHTpanbHy AucneTyep-
CKYI0, MpW 3TOM NOAPOOHO 06BLACHMB, YTO U e 3aCOPMNOCH,
ee nepenpassT B PaNOHHYI0 U OTTYAA N0 afpecy NpuegeT «pas-

®oro Esrenus 3yesa (H-(hoto)

BeArpynna». Ecnv B peaynsrate 0CMOTPA BbICHUTCSA, YTO 3aC0-
puBLUAsACA Tpyba [eCTBUTENIbHO HAX0AUTCA Ha 6anaHce Moc-
BOJlOKaHana, 1o, N0 CoBaM [JUCNETYepa, ee npo4ucTaT bec-
nnatHo. B mHOM cnyyae cnegyert 3akno4nuTb forosop. Mexay
TeM, Kak cnegyeT u3 oouunanbHoro oTeeTa «HIM» npecc-cnyx-
66l MocBofj0KaHana, «0CHOBHbIM UCTOYHUKOM (DOPMUPOBAHUS
npuobbIN ABNAKOTCA TAPUMbI HA YCNYrn BOLOCHAGXKEHNS 1 BO-
L00TBefieHNs. IMeHHO OHM 06ecneymBaloT (PUHAHCOBbLIE MO-
TPeBGHOCTU NPeSnpusTUA AN peann3aLun ero npou3BoACTBEH-
HOIl W MHBECTULMOHHOIA nporpammbl». O Kakux-nm6o MHbIX
NMIaTHbIX YCNyrax HUYero ckasaHo He 6bIno.

../lHaye BCce pa3Banutca

Kak coobwunu «HI» B Mocsogokanane, no utoram 2005 roga
6narofaps nOALEPXKe CO CTOPOHbI ropofa M 3KOHOMMM
CPEACTB NpesnpusTuem nony4eHo okono 400 mMiH py6. npuosi-
nn. Ho ecnu ¢ UCTOYHMKaMK (PUHAHCUPOBaHNA BCe 60Nee Uiu
MeHee NMOHATHO (LOoTauun U3 ropofacKkoro 6tofxeTa, Tapudbl 1
33aEMHbIE CPELCTBA), TO BbIACHUTb, KYa W KaK PacxofyoTcs aTu
LEeHbr, BECbMa HernpocTo.

[To cnoBam npeacTaBUTenen NpeanpusTis, 0OCHOBHAsA 4YacTb
BCEM NpuBbIIN, B TOM YUCNE BKJTOYEHHO B Tapudbl, YXOAUT Ha
(prHaHCUPOBAHME KanuTanbHOro CTpouTeNnbCTBa. [lpu 3TOM
KOppecnoHaeHT «HIM» Tak 1 He cMOor A0BUTLCS MOSCHEHWIA M0
CTPyKType pacxofos npeanpuatus. Octancs 6e3 0TBeTa u

InaBa MocsogokaHana GtaHucnas XpameHKOB BCeraa ¢ YA0BONbCTBU-
€M IEMOHCTPUPYET BbICOKME PE3YNbTaTbl PAB0ThI CBOMX MOJYMHEHHDIX.
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BOMPOC O TOM, CKOJIbKO CPEACTB BbIJENAETCH HA PEKOHCTPYK-
LU0 1 pa3BUTUE CUCTEM BOLOCHAGXEHMS U KaHANn3auuu.

4YTO MMEHHO CKPbIBAETCH 3a TePMUHAMU «MPOU3BOLCTBEH-
Hble 1 UHBECTULMOHHbIE MPOrpamMmmbl» U CKOJIbKO CPELCTB Bbl-
Jensercs Ha UX COCTaBNAOLLME, CEKPET He TONMbKO AMs XypHa-
NINCTOB, HO U ANS HAPOAHbIX N36PAHHMKOB. 10 crnosam aenyrta-
Ta Mocropzymbl 0T naptum «4610K0», 4neHa KOMUCCUIA Mo ro-
POLCKOMY XO3ACTBY W XXUNULLHOI nonutnkm Cepres Mutpoxu-
Ha, JaXe [enyTatbl CErofHA He 3HAKOT, HA KaKWe CTaTbh Pacxo-
[OB UAYT LeHbrn, 3aN10KEeHHbIe B Tapudax. «5 kak aenyrar yxe
HECKOJIbKO MEeCALEB TLLETHO NbITAKCh 3TOr0 JOOUTLCA OT 3HEp-
FETUHECKNX MOHOMOMNCTOB, HO B JAHHOM Crly4ae pasHuLbl HeT
COBEPLUEHHO HUKAKOW, — 3asaBuNn MuTPOXUH KOPPECTOHAEHTY
«Hl». — B nyyluem cny4ae npucbinatot 0606LLeHHbIE CTaTbu, U3
KOTOPbIX HUYEro MOHATb HEBO3MOXHO. CKONbKO TpaTuTCA Ha
3apnnary COTPYAHWKOB, CKONbKO Ha 3aprniarty Ha4asibHUKOB,
CKOJbKO Ha aBTOTPAHCMOPT? Kakne y HUX LUTATbl, U HACKObKO
3(PeKTUBHO OHU YCTPOEHBI, HE CNeayeT N UX COKpaTuTh? Ka-
KOBbl W3[EPXKN U NPON3BOACTBEHHbIE MOTEPW, CKOJIbKO Mbl
nnatum MocBOAOKaHany 3a BOLYy, KOTOpas YTeKaeT B 3eMi0?
BoT aToro Bcero go6uthCcs HEBO3MOXHO. GOCTaB 3atpar ycra-
HOBUTb HEBO3MOXHO, TaK Kak 370 aBCOMOTHO Henpo3payHas
CuUcTemMa, B KOTOPOM, A YBEPEH, TaUTCA OFPOMHbI Pe3epB 3KO-
HOMUW. W ans ropoaa, KOTOPbIA AOTUPYET 3T paboTsl, U Ans
KOLLIeNIbKa NOTPebUTeNs».

Mo mHeHuo Cepres MuTpoxuHa, NpU4MHbLI HapeKaHWil B af-
pec MocBofoKaHana KpowTcs B OTCYTCTBUU PEANbHOIO KOH-
TPONA HaL MoHoNonuamu. Tapudbl Ha BOAY, N0 CNOBaM Aeny-
Tata, YCTaHaBIMBAOTCA MNOCTAHOBMEHUEM MNpPaBUTENIbCTBA
Mocksbl, 1 Mocropiyma B 3TOM HUKaK He y4acTtByet. «MocBo-
[OKaHan npuxoLuT B NPaBUTENbCTBO M FOBOPUT: HAM HYXHbI
TaKue-To Tapudbl, NHA4Ye BCe pasBanuTcs. A y [enyTatoB HeT
HUKAKON BO3MOXHOCTU BNUAHUSA — HW HA pa3mep Tapuda, Hu
Ha Ka4yecTBo paboTtel MocBofokaHana. B Takon cuTyauum oHu
ecnu n 6yoyT 4T0-TO Lenatb, TO B aBpalibHOM PexumMe, Korga
yXXe npunpeT», — nonaraet Cepreit MutpoxuH.

B ka4yecTBe 0JHOI M3 Mep, HaNpaBfieHHbIX HA MOBbILLEHNE
apdpekTBHocTM paboTtbl MocBoaoKaHana, aenyratbl npegna-
ranu KOHKypC Ha ynpas/ieHue MoHononuamu. «[poBecTi KOH-
KYpC MeXay KOMMNaHUAMU, KOTOPble NPeACTaBAT CBOM Nporpam-
Mbl MO CHVXEHWUIO 3aTpaTt U NOBbILLEHNO 3P EKTUBHOCTH, —
nosichun Ceprenn MutpoxuH. — 1 no utoram KoHkypca cchopmiu-
poBaTb HOBOE pyKoBOACTBO MocBOAOKaHana. bbiTb MOXET, K
TenepeLlHee pyKOBOACTBO He MJI0X0, HO MYyCTb OHU HA KOHKYPCe
JOK2XYT CBOK [1eCnoCO6HOCTb. XOTA BO BPEMS 3TOT0 KOHKYp-
Ca Mbl HaBEPHAKA MHOI0 Yero HOBOr0 y3Haem».

[enytar locynapcteenHon Jymbl [anuHa XoBaHckas, B npo-
LunoM npegcegarens komuccun Mocropaymbl N0 XWIULLHOR No-
NINTUKE 1 KOMMYHaNbHON pedhopme, nosiaraeT, 4To BCe npobre-
Mbl BOAOCHA6XEHUA U KaHANNU3auny ynupatoTcs B KOHTPOSb (hu-
HaHCUpPOBaHMs 1 TapudoB. «Hago, 4Tobbl CTPYKTYpa Tapudos
6blna npo3paqHon. YTobbl Mbl BUAENW, YTO KyAA UAET, KakoBbl
peanibHble U3AEPXKKM, — 3asBuna oHa «HI». — Bo Bpema paboThl
B Mocropayme s notpatuna yiimy BpeMeHu 1 cuil, 4To6bl J06UTb-
CSl CTPYKTYPbI TapMdHOB OT «TEMNI0BUKOB». K COBY, NPUMEpPHO Ta
e KapTuHa n'y MocBofokaHana: 6asbl 0TAblXa, NaHCUOHATBI, Na-
repsi MMOHEPCKIe, BCE TO, YTO JOJKHO TPATUTLCSA HA COLlepXaHue
3TWX 3aBEJIeHNIA 32 CHET X NpU6bINK, BCE 3TO ONaqnBaemM Mbl C
Bamu. B 3TOM MOXeTe He COMHeBaTbCA. Bbl cebe He npefcTasns-
€Te, CKOJIbKO f1 Ha 3Ty TeMy cropuna ¢ 3amecTuTenieM pyKoBOau-
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Tenqa [lenaptameHTa 9KOHOMWYECKOW MOMUTUKM MpPaBUTENbCTBA
Mocksbl XKaposbiM Banepuem Apkafbesuyem. Tak BOT OH ynu-
pancs, YT0 UM HaZI0 BKIHO4ATb CtoLa Nareps v npoyee, UHave OHu
BCE M0 MUPY NOAAYT».

CnpaBefnBOCTY pajy CTOUT OTMETUTb, YTO HE BCE OLEHMBA-
0T aesTenbHOCTb MocBoLOKaHana cTosib KpUTUYHO. B 6ecefie C
KoppecnoHgeHTom «HI» penytar Mocropfymsl o1 10-ro okpyra,
npefcenaresi KOMUCCUN MO TOPOACKOMY XO3SUCTBY W XUNNLL-
HO monuTUKe 1 yneH naptum «EamHas Poceus» Ctenan Oprnos
3aBuUN, 4TO PaboTbl, CBA3AHHbIE C PEKOHCTPYKLMEN CeTei, Be-
[yTcs 60MbLUNe, XOTA U HABMIOAAETCA HEKOTOPbIA AenUunT -
HaHcupoBaHms. «Geilqac cuTyauns B LEIOM HOpMarbHas, HO OHa
BbI3bIBAET ONPEJENieHHy0 Tpesory. Ecnn Hu4ero He fenartb, T0
Mbl CTOJIKHEMCS! C 04€Hb Cepbe3HbIM Kpnaucom, — nonaraet GCre-
naH OpnoB. — Hao noHMMaTh, YTO B TaKOI CUTYaLMu Mbl JOMK-
Hbl NGO PE3KO YBENMYMBATL KOMMYHAITbHbIE MNIATEXW, HA 4TO
ropoA He nonget, NMMbo HaLo M3bICKMBATL CPEACTBA B GLOIKETE.
Takas paboTa BefieTcs, CPeCTBA HA PEKOHCTPYKLMIO CETEll Mbl B
OIOKETe MOCTOAHHO U3bICKMBAEM, W MPABUTENICTBO C HALLIMMN
npeanoxeHuamun cornawaetcs». 1o MHeHuo aenytara, Mocso-
[OKaHan MCnosb3yeT BblAeNfeMble CPeLCcTBA [OCTATOYHO 3-
(pekTuBHO. [NoATBEPXKAEHUEM TOMY — £XKErofiHble NPOBEpKU KoH-
TPOJbHO-CYETHON Manarbl, TEXHUYECKUE 3KCMepTU3bl. «[ymato,
Ha CErofHALIHIA MOMEHT paboTy NPeanpuATUs MOXHO NPU3HATL
3O heKTnBHON, — cHmTaeT OpnoB. — KOHEYHO, HeNb3s ycnoKam-
BaTbCcA. MHoroe elle Hago ynydlwarb U MeHsTb. §1, Hanpumep,
CYUTat0, YTO HAZ0 aKTUBHEN BHEAPATb MHHDOPMALIMOHHbIE TEXHO-
norun. 310 caenaet 60nee NPO3PAYHOI U IKOHOMUYECKYO Aes-
TeJIbHOCTb, 1 MPOU3BOACTBEHHYH. HY)XXHO 60/bLLIE BHEAPATH Pbl-
HOYHbIX MEXaH3MOB B 4aCTU NPUBNIEYEHNA UHBECTULIAIA, U 3[ECh
KaK pa3 Mbl MOXeM MONy4nUTb HeLOCTaOLLNE CPEACTBA».

Mop 3awWuUTON CUCTEMDI

Mo mHeHu0 npefceparens npasnenus KoHdepepauun 06-
LecTB notpebutenein Amutpua AHnHa, 60poTbCA C MOHONONM-
CTamu 1 0TCTanBaTb CBOM WHTEPEChbl PAA0OBOMY NOTpe6uUTento
04eHb TXeno. «MoHononuct, Tem 60fiee roCyLapCTBEHHbIN,
3aLUMLLEH CaMOii CUCTEMOM 1 NMONb3YETCH CNOXMBLLEAC CUTY-
aumen: yem 60sbLLe NOTPATULLb, TEM 60MbLUIE NOYYULb f0Ta-
umin 13 6rompketa. Tem 6onee, noka B MockBe COXpaHuniach
MpaKT1Ka, Koraa HaceneHue He onnaymsaet 100% ycnyr, Bceraa
eCTb NOBOA NOTpe6oBaTh A0TALMIA — 1 BCe B nopsake. He Hago
HUYEro ynyyLlarb, He Haf0 HUYEro 3KOHOMUTb».

Ha camom [fene, BOMNPOCbI Pa4nTENbHOrO MCMOMb30BaHUA
OHO[KETHBIX CPEACTB M 9KOHOMUM BOJbI BOSIHYIOT HE TONLKO ps-
[I0BbIX NOTPe6bUTenen n nx obuiectsa. EABa nu He Ha KaxaoM
3acefjaHnuy MOCKOBCKOr0 NpaBuTensCTBa, rae 06Cy4anTcs Bo-
npocbl XKX, nogHumaeTcs npo6siema 3KOHOMUM PECYypCoB.
MpumeHnTensHO K pecypcam MocBogokaHana 3ty npooénemy
MbITAINCh PELUNTb YCTAHOBKOM CHETYMKOB BOAbl. OfHAKO Bbl-
MOJSIHEHWE 3TOI NPOrPaMMBbl 3aTAHYNOCh HAa MHOrKe rogbl. GTo-
NNYHOE NPABUTENLCTBO PELUWIIO YCTAHABNIMBATL CHETYUKN €Ll
B 1998 rogy. CooTBeTCTBYHOLIEE NOCTaHOBNEHNE No 566 npea-
nosarano yCTaHoBKY 4yTb 601ee 24 TbIC. 06LLeJ0MOBbIX NPU60-
pos y4eTa B cpoku go 2001 roga. Bmecte ¢ gpyrumun nogpasge-
neHuaMu Komnnekca ropofckoro xo3smcTea 3afayu no ycra-
HOBKE CHeT41KoB nernu 1 Ha MocBogokaHan.

3a 5 net, k okTa6pto 2003 roaa, 66110 ycTaHoBeHO 400 Thic.
KBapTUPHbIX CYETYMKOB (B HOBOCTPOMKAX) WM 0KONMO 16 ThiC.

WHchopMaLMOHHO-aHANUTHYECKMIA XYpHan
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061Le10MOBbIX NPUBOPOB. BhicnyLlas fOKNA4bl YUHOBHUKOB Ha
3acefaHny npasutenbcTBa 21 okTA6psa, Hpui JTyxkos, He
CKpbIBasl pasfpaxeHns, 0T4UTan nojg4uHeHHbIX. Map Hukak He
0XUJarn, 410 32 5 NeT, NOTpaTUB CyMMy CO MHOTUMU HYNsaMU,
CYETYMKAMU OCHACTAT TOMbKO MOMOBUHY M3 36 TbIC. JOMOB.
JIyKKOB 3aKNto4uII, 4T0 «B rOpoje Karactpoda C y4eTom no-
TPe6neHns BOAbl», W JAXe NPUrpo3us yBOMUTL KOE-KOro u3
NOAYUHEHHBIX. «fl MPUHUMAIO PEeLUeHNe O CMEeHe KOMaHfbl No-
[ei, 3aHumatoLLMxcsa aTum Bonpocom B aenapramente XKKX, u
CLenar 370 B camoe 6nukanliee Bpems», — MOAbITOXWUIT M3p
Mocksb! («KommepcanT» ot 22.10.03).

Cnycta Heckonbko AHeilt rnaBa MocsogokaHana CTaHucnas
XpameHKOB 325BuN B UHTEPBbIO PUA «HOBOCTU», YTO CHETYMKU
BOZb! MOSABATCA B KXLOM XUI0M Jome MOCKBbI YXKe K KOHLY
2004 ropga, u Ha ato notpebyetcs okono 8 mnpg py6bnei. OgHa-
KO 11 Ha 3TOT pa3 4T0-TO He 3anagunocsb, 1 10 despans 2004 ro-
na t0puii Jyxxkos nognucan noctaHosneHne No 77, cOrnacHo Ko-
TOPOMY 06LLeJOMOBbIE NPUOOPbI YHeTa HaMe4anoch YCTaHOBUTb
10 1 ceHta6psa 2005 roga. K utoHto 2005 roga cyeT4nkamm o0cHa-
CTUNU YyTb 60nbLUe 21 ThiC. MOCKOBCKUX 3[aHNIA, TO eCTb Npu-
MepHO 65% 0T 06Lwero Yncna. Mpu atom CTaHucnas XpameHKoB
3aABNAN, 4TO €ro BeOMCTBO MOCTAPAETCA YIOXUTLCS B CPOKU.

Mo paHHbIM KOHTPOSbHO-cHeTHOM nanatbl MOCKBbI Ha
6 mapTa 3Toro roga, mporpamma YCTaHOBKW O0O6LLEA0MOBbIX
CYETHMKOB MO-MPEXHEMY He 3aBepLLeHa. Takue BbIBOAbI CLena-
nn npeacrasutenu KCIT, BbicTynas Ha 3acefaHnin 610LKETHO-
(uHancosoit kKomuccun Mocropzymsl. [pucyTcTBoBaBLUNIA HA
3acefaHun 3amectuteNb pykosogutens [enaptameHTta XKKX
AHgpeit LLInpokoB 3asepus AenyTaTos, 4TO B 3TOM rogy peanu-
3auus nporpammbl OyAeT 3aBepLLUeHa.

loyemy e 3TOT NPOEKT 0Ka3anca TakUM LONIrOMrparoLum?
B MocBofokaHane He CKpbIBAKT, Y4TO MHWLMATABA YCTAHOBKM
CYETHYMKOB HE UCXOAMNA OT Camux NOCTaBLLMKOB BOAb!. [10 cro-
BaMm npecc-cekpetaps MocsogokaHana EsreHum boromonoson,
HOpuin JlyxxkoB npocto nopy4un CTaHucnasy XpameHKOBY 3a-
HATLCA Npubopamu yyeta. Mpuyem Ha 3ape nporpammbl Mocso-
[OKaHas 3aH1Marcs BCEMU CHETHUKAMU, @ HE TONbKO TEMU, 4TO
CTaBAT Ceiyac Ha xonofHyto Bogy. Kctatu, no MHeHuo EBreHmn
boromonoBon, psaoBo NOTPe6UTENb OT YCTAHOBKM KBapTUp-
HOTO CYETHUKA HUYEro He BbIUTPAET, TaK Kak emy, KpOMe BOAbl,
NPUAETCS ONaYnBath YCTaHOBKY, 06CMY>XWBaHWE, PEMOHT K
NPOBEPKY CYETHNKOB.

A no mHeHuo Cepres MutpoxuHa, MocBofokaHan Bocnpu-
HAN 3Ty UEH0 B LUTHIKW, NOTOMY YTO €My ropasfo yno6bHel pac-
cyuTarb noTpebneHue, ncxons us Hopmarnea 380 MTPOB B CyT-
KW Ha 4ernoBeka. «[py 3TOM HOPMATUB 3aBbILLEH MPUMEPHO B
TpW pasa, — yBepseT genytar. — Mbl NpOBENN 3KCMEPUMEHT: He-
CKOJIbKO Y11EHOB HALLel NapTun YCTAHOBUNU B KBAPTUPAX CYET-
YUKW, U Hepe3 MecsL, Mbl CPABHUN MX CYETa CO CHeTamm Tex,
KTO nnatun no Hopmartusam. 10 cHeTYMKam pacxop nony4usncs
MnoYTY B TPX Pasa MeHbLLE».

Mpu atom genytat MUTPOXMH NPU3HAET, 4TO YCTaHOBKA 06-
LLIeZIOMOBbIX CHETYMKOB MPOCTOMY NMOTPEOUTENH) NPAKTUHECKM
HWYEro He faeT: «/ [eCTBUTENBHO, ECNN PaHbLLE YeN0oBeK nna-
TWUN B CPEAHEM MO ropojy, TO Tenepb OH MNaTUT B CPeSHEM Mo
[oMy». A 3TO BCE paBHO, YTO CYMTaTb CPELHION Temneparypy
Mo 60SIbHULE.

OMnTpuii AHWH cYMTaeT, 4TO YacTb CPeACTB, KOTOPbIE Tpa-
TATCA M3 GroKeTa Ha goTtaumio yenyr XKKX, MOXHO 6b110 no-
TPATUTb HA YCTAHOBKY KBAPTUPHbIX CHETYUKOB CUIIAMM TOTO Xe

MocsogokaHana. Ho, no MHeHWO npegcefarens npasneHus
KoHdOTll, MocBoaoKaHany 3T0 HeBbIrOLHO. «JTH0AN HAYHYT 3KO-
HOMUTb, W €CNK Tapndbl OCTAHYTCSH NPEXHUMU, TO NOCTABLLNKM
noTepAoT YacTb LOXOAO0B, — nonaraet AMutpuin IHuH. — Kpome
TOro, 6yAYT [OKa3aHbl He TOSIbKO 60MbLLUKE NOTEPW BOAbI MO My-
TN K @60HEHTY, HO 1 HE3aKOHHOCTbL TeX CYMM, KOTOpble CoBupa-
NNCb paHee o 3aBblLLEHHbIM HOPMATUBAM».

Tem He meHee, Gepreit MUTPOXMH YBEPEH, YTO KXKAbIA AOM,
0060pYA0BaHHbIA CHETYNKAMM, — 3TO AOMOJHUTENbHbIA KOHTPOSb
MocBsogokaHana: «[locTtaBLynk 6yAeT NOHUMATb, YTO NOTEPU BO-
[Ibl B CETSAX V)K€ He YAacTca OKynuTh 32 CHeT noTpebutenen. Mpu-
LeTcs NPOBOAUTL PEMOHTHbIE PaboTbl. ECTb, npasga, cobnasH
MOBbICUTb TAPUbI, HO 3TO HAZ0 XKECTKO KOHTPOMPOBATH.

[anuHa XoBaHCKas TOXe YBEpPeHa, YT0 ToTaslbHas yCTaHOBKa
CHETYMKOB He B uHTepecax MocBofokaHana: «HopmMaTtme-To Xo-
poLunii — 380 NMTPOB C 4eN0BEKA. 3a4EM XXe OT Hero 0TKasbl-
BaTbCA? f, npaBfa, onacatoCh, 4YT0, Kak TONbKO UX HAYHYT Mpu-
XXUMATb CHETYUKAMU, OHU NPOCTO NOAHNMYT Tapnudd. 060CHYIOT,
CKaXyT, YTO HaJ0 NPUBECTU B COOTBETCTBUE, U NOAHUMYT. [10-
9TOMY, NOBTOPAIO, 04EHb BAXKHO JOOUTLCA NPO3PAYHOCTU ITUX
TapudoB, HTOObI 3TO He BbIN0 TANHON 32 CEMbIO NeYaTamn».

Kananu3auuoHuble Yl

11 anpens 2006 roaa 13-3a npopbiBa TPy60NPOBOAA KaHaN3a-
LMK B paitoHe HoBocnacckoro Mocrta 6blso0 OrpaHuyYeHo ABM-
XeHue no [lep6eHesckoit, MaBeneukon, JaHunosckon 1 Hogo-
LAHWN0BCKON HabepexHbiM. B pesynbrate npopbiBa TpyObl Ha-
NOPHON KaHanusauuu BOAA X/bIHYNA HA LOPOXHOE MOJSIOTHO
HabepexHoil. B uensax 6esonacHocty B yactuyHo nepe-
Kpbiio aBwxeHue. Mo nucopmauyum MockoBcko-OKekoro yn-
paBneHus PocBogpecypcos, B pesynbraTe aBapuu 4acTb CTOKA
nonana 4epes NMBHEBYKO KaHanusaumio B MoCKBy-peky.

3 mapTta 2006 roga nof actakagoii Py6neBckoro Liocce, Ha
nepeceyenun ¢ Manoin ®unesckoin Npon3oLLen npopbIs TPyObI
X0JI0[IHOr0 BOJOCHabXeHMs. B pesynbrate Obina 3aTonsieHa
Manas ®unesckas, Takxe 0Kasanucb NoAToNNeHs! ynuubl sa-
Ha @®panko, Monpgasckas n Monogorsapgeickas. Ha Manoin
®unesckol ypoBeHb BOLbl coctasun 1 M. 13-3a 3101 aBapuu
Oblfia 3aKpbiTa CTaHUNA METPO «KyHLEBCKasA», MPUOCTaHOBIIEHO
aswxeHue no ynuuam Mongasckas u Manoi ®unesckon, n3me-
HEHO [BUXeHue 14 aBTOOYCHbIX MapLIPyTOB.

20 cpespans 2006 roga Ha 3anaze MockBbl npoM3oLLen nNpo-
pbIB TPYObl XONOAHOTO BOAOCHAOXeHWs. B pesynbrate Bopa
MOJTHOCTbIO 3annsia NPOe3Xylo 4acTb Ha CTbike Py6rieBckoro u
AMNHBEBCKOr0 LWIOCCe, a noj acTtakagon Moxkaickoro Liocce
o6pasoBasncs «6accenH» rnyouHom 2 metpa. Asumxexue no Pyo6-
NeBCKOMY 1 AMUHBEBCKOMY LLIOCCE ObIN0 3aKpbITO. bbina npo-
BeZleHa 3BaKyauus XWNbLOB MHOrOKBAPTUPHOIO XWUIIOr0 KOM-
nnekca no agpecy Moxaickoe Locce, 2. [1ga apyca noA3eMHo-
ro rapaxa Kommnnekca 0kasannucb 3aTonneHHbIMU.

25 mas 2005 roga yactb Bonrorpackoro npocrnekra mexay
CTaHuuaMu MeTpo «Bonrorpafckwii npocnekT» U «TeKCTUnb-
LLIMKM» OKa3anach 3aTOMJIEHHON CTO4HbIMW BOLAMU M3-3a NPO-
pblBa KaHanu3auuu. Hepaneko ot goma Ne 49 no Bonrorpagcko-
My NPOCNEKTY U3-NOoA 3eMNu yaapun hoHTaH BoAbl. Kananusa-
LMOHHbIE BOLbl 3aNIANIN 3HAYUTENbHYIO YacTb Bonrorpagckoro
NPOCMEKTa, Ha y4acTKe NPOTAKEHHOCTbH0 200 METPOB YPOBEHb
BoAbl gocturan 20-30 cm.

Ony6nnkoBaHo B HezaBucumori azete ot 05.05.2006
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PEKOHCTPYKLUA BOAONPO

B IOH/I0HE

BOMIHbIX CETEH

Mo paHHbIM www.plastic-pipes.com (caiiT EBponeiickoit accouuauuu Npon3BoauTeNnei u notTpeéuTenei nnacTukobix Tpy6onposogos TEPFA)

«[lonmatuneH ABNAETCA NPEBOCXOAHbIM MaTepuanom Ans cTpou-
TesbCTBA CETei MUTLEBOIr0 BOJOCHAOXKEHMs», — cyuTaeT Maiik
Wedbepa (Mike Shepherd), [nmaBHbI KOHCYNLTAHT MO BOMPOCaM
Tpy6onpoBoaHbIX ceTen komnaHuyu Thames Water Utilities Ltd. B
HACTOALLMA MOMEHT OH aKTWBHO Y4aCTBYET B LUMPOKOMACLLTA6-
HOM MPOEKTE PEKOHCTPYKLMK JIOHLOHCKOro BUKTOpHUaHcKoro Bo-
[ONpoBOJa, rMaBHOE MECTO B KOTOPOM OTBEAEHO CuUCTemMam
MnacTMaccoBbIX TPy6.

Komnauusa Thames Water Utilities Ltd. npegoctasnset ycnyru
M0 BOJOCHA6XEHWO U BOA0OTBEAEHNO 6osiee Yyem 13 munnno-
Ham noTpe6uTteneii B JlIoHOoHe 1 fonuHe Temsbl. [pOTAXKEHHOCTb
CeTen NUTLEBOr0 BOAOCHAOXKEHNS, NPUHALNIEXALLMX ITOA KOM-
naHuu, coctasnset 6osee 32 000 k. Mpu 3TOM B LiEHTpaNIbHOM
yacTu JToHaoHa BO3pacT 60J1ee Y4eM Mo0BUHbI 3TUX TPY6ONPOBO-
[noB npesbiwaet 100 ner.

B pesynbtate KOppo3nu, NOABUXEK MMUHUCTLIX JIOHLOHCKUX
TPYHTOB W AOMOSHUTESIbHbIX HArpy30K, BbI3BaHHbIX pacTyLLen
WHTEHCUBHOCTbIO [JOPOXHOIO [BVXEHMS, 4acTb CTapbIX TPYy6
YXKe NMpakTU4eckn n3pacxofosana CBO 3KCnnyaTalunoHHbIA pe-
cypc. B cBsaau ¢ atum B 2003 rogy Thames Water Utilities Ltd.
npucTynuia K peanus3auui LWMPOKOMACLUTAGHOro npoekTa no
3aMeHe U3HOLLEHHbIX TPpy6OnpoBOAOB. [nf CTPOUTENbCTBA U
PEKOHCTPYKLMM BOLONPOBOAHbIX CeTel anameTpom o 315 mm
BKJTIOYMTENbHO KOMMAHMSA WUCMNOMb3YeT CUCTEMbl MIACTUKOBbIX
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Tpy60npoBoa0B. IMEHHO OHU U GbIIX BbIOPAHbI AN peannaa-
LiM NPOEKTa.

«B pesynbrare 3ameHbl 9TUX BOLOMPOBOLHbLIX CUCTEM YMEHb-
LUMTCA YUCO NOPbIBOB M NMPOTEYEK, YTO NO3BOUT HaM U B Byay-
Lem 06ecrneynTb BbICOKWA YPOBEHb YCIyr, NPeaoCTaBNsfeMbIX
Hawwmm noTpeéutensam», - rosoput Maiik Ledepa.

OH npupaet 0co60e 3Ha4eHNe TOMY, YTO NpK peann3aumm npo-
€KTa UCMOJb3YHTCA UMEHHO CUCTEMbI MOMMITUNEHOBLIX TPY6O-
NpOBOJO0B. Bo-nepBbIX, OHW He NMOABEPXKEHbI KOPPO3uKM 1 06nasa-
t0T 04€Hb BbICOKOW rMOKOCTbH0. BO-BTOPLIX, CUCTEMA CBAPHbIX CO-
eAVNHEHUI NCKNIOYAET NPOTEHKU U, B-TPETbUX, OHU MO3BONAOT UC-
Mnosb30BaTh GECTPAHLLENHbIE TEXHONOMNN, YTO KpaiHe BaXHO B
YCIOBUAX TaKOW MepeHacesieHHON rOpOACKONA TeppuUTOpuM, Kak
JIoHAOH. [pyn 6eCTpaHLLEHO NPOKNIAKe YMEHbLIATCS 00bEMbI
HE06X04MMbIX 3eMNSHbIX PA0OT, a, CIe0BaTeNIbHO, U KONIUYeCcTBa
YANAEMOro rpyHTa 1 BHOCUMOW 3aCbInkun. K TOMY XXe npokKnajka
3TUX TPy6, Kak Npasuio, 3aHWMAeT MeHbLLE BPEMEHU 1 CO3LaeT
MEHbLLIE MOMeX aBTOTPAHCMOPTY U HACeNeHmMIo B Lieniom. Bee ato
MO3BOJIAET MUHUMMU3NPOBATL JKOSOTUHECKUA YLLEp6 OT CTpou-
TeNibHbIX PaboT, Y4TO TaKXKe UMEET HEeManoe 3Ha4eHue Kak Ans
Thames Water Utilities Ltd., Tak 1 fns ee KNMeHTOB.

Mpoektom O6HOBNEHNS JTOHAOHCKOrO BUKTOPMAHCKOro mMaru-
CTPanbHOro BOJONPOBOAA NpeaycMoTpeHa 3ameHa k 2010 r. 60-
nee 1300 KM BOAONPOBOAHBIX TPY6.

WHchopMaLMOHHO-aHANUTHYECKMIA XYpHan
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NOJIMMEPHDIE TPYbBbI
B XXKX MNOBOJIXbA

Ha cerofHawHui fedb n3 1052 Tbics4 KM pacnpepenuTenbHbIX
ceteit Tpybonposofos B XKKX Poccuu 277 Thicad KM (0KONO
30%) noanexar cpo4Hoi 3aMeHe. [JaHHbIN (hakT 06yCNoBeH KO-
POTKMM CPOKOM 3KCriyatauun MeTaniuyeckmx u acbecroue-
MEHTHbIX Tpy6. MeTtannmyeckue Tpy6bl NOABEPXEHbI KOPPO3UOH-
HbIM pa3pyLLUeHNUsAM M3HYTPW (MOPbIBbI, 3apacTaHne BHYTPEHHEN
NOBEPXHOCTU) 1 CHAPYXM U3-32 4aCTO BCTPEHaoLLerics arpec-
CWUBHOCTH FPyHTA.

ABapuitHOCTb MeTannmyeckux Tpy6 B OBOMKCKOM pernmoHe
[0CTAaTO4HO BbICOKas. B Camapckoi o6nacti 3a nocneaHue He-
CKOJTbKO JIET aBapUiHble CUTYaLMK HA BOJONPOBOAAX OCTABMANN
0e3 BOAbl HACerieHne Ha [O0BOJSIbHO MPOAOMKMTENIbHOE BPEMS.
Tak, B neka6pe 2005 roga nopbiB BOAONPOBOAA OAHOI M3 rNaB-
HbIX MarucTpanei ropofackoro okpyra Camapa B paiioHe OBpara
MofnoNbLUMKOB NMPUBEN K BbIMbIBAHUIO TPYHTA W 4ACTUYHOMO 06-
pyLLEHUs acansToBOro NOKPbLITUS JOPOXHOI0 MOMOTHA, a TaKXKe
K BPEMEHHOMY 3aKPbITUI0 BRXXHO MarncTpany Ha Aea AHs. Asa-
pus B OKTABPLCKOM paiioHe ropofckoro okpyra Camapbl B fiHBa-
pe 2006 roga ocrasuna 6e3 ol 0kono 900 4enosek. Jlukeuaa-
L1s NnocreAcTByiA 3aHsna Tpu aHA. B anpene 2006 roga B 2Kenes-
HOZOPOXXHOM paiioHe Camapbl 60nee Tpex CyTOK NPOACIIKAIUChH
aBapuiiHble paboTbl MO NMUKBUAALMMA MOPbIBA HA BOAOMNPOBOZE,
NPUYUHONA KOTOPOro CTas 60/bLLION U3HOC METaNNYeCcKoro Tpy-
60npoBofa, BBEAEHHOr0 B AKCNyaTauuio okoso 35 et Hasag.
Takas e cuTyaums ¢ aBapunHOCTbIO METINIMYECKNX TPYBONpo-
BOJI0B XapakTepHa He TONbKo Ans Gamapckoil 06nacTi.

PaccmartpuBas Mcnonb3oBaHue HyryHHbIX TPy6ONpoBOLOB 13
4yryHa C LWapoBUAHbIM rpadputom (HLUT), Takxe Heobxoammo
OTMETUTb BbICOKYK aBapPUAHOCTb CTHIKOBbLIX COeAUHEHWi. [pu-
MEHeHWe JaHHOr0 Matepumana npy CTpOUTeNbCTBE BOLONPOBOLOB
TpebyeT TLATENbHOro U3yvyeHus m npopaboTku. Kpome TOro,
NPUMEHEHNe Takux TPy6 3KOHOMWUYECKU He3{EKTUBHO, MOo-
CKOJTbKY MPUBELET K YOOPOXaHWUO CTPOWUTENbCTBA BOAOBOLOB B
1,6-3 pasa. [pu 3TOM CPOK Cry06b! TPY6 U3 JAHHOrO MaTepuana
Kak MUHUMYM B 2,5 pa3a MeHbLLE NONN3TUIEHOBbIX. Takum 06pa-
30M, PEKOHCTPYKLMA W3HOLLEHHbIX CETei C NPUMEHeHUeM Tpyo
13 YLUT npuBeneT K noTepe CPeACcTB U3 rocynapcTBEeHHOro 61oj-
XKEeTa, MUHUMYM B YeTbIpe pasa NpesblLLaoLLeid 3aTpaThl HA pe-
KOHCTPYKLMO C 1CMOMNb30BaHNEM NONUMEPHBIX TPYO.

Mo npu4nHe aBapuHOCTK TPYOOMPOBOAHBIX CUCTEM XKU3HE-
obecneyeHus npoucxogut noteps ot 30% Ao 50 % TpaHcnopTu-
pYemMOii BOAbI. 3aTpaThl, CBA3aHHbIE C IMKBUAALMEN aBapuii 1 He-
00X0NMOCTBH) 3aMeHbI U3HOLLEHHBIX CETel, UCHUCIAIOTCH MUM-
nuoHamu py6nei. [lonroBe4HOCTb 6ONbLUMHCTBA CTAlIbHbIX TPY-
60MpoBOOB He npeBsbiLLaet 7-10 net. B 10 e Bpema ans Tpy6 us
NONUITUNEHA XapaKTePHO MUHUMANbHOE KONMYECTBO COEAMHe-
HWIA, NPY 3TOM CTbIKOBbIE COELIMHEHNSA MOYTU HE MPUMEHSIIOTCS, a

A.Tpuwwkux, U.Kotos, 0A0 «<HOBATIK-Monumep»

CPOK CNy>KObl COCTaBAET He MeHee 50 NeT Npu BbICOKOW 3KOHO-
MUYECKON 3CDCEKTUBHOCTU YKNAZKM 1 SKCNyaTauuu.

OnbIT nocnegHMx net no akcnnyarauun B Camapckoii 06nactu
TPYOONPOBOAHbLIX CUCTEM PA3NIMYHOTO HA3HA4YEHUS C UCMONb30-
BaHMEM MeTannn4eckux Tpy6 BbISBUM CYLLECTBEHHbIE HEAOCTAT-
KW [AaHHOr0 Bupa Tpyo U He NO3BONSET PeLUTb NpobrieMy Kade-
CTBa NNTbEBOI BOAbI ANs HaceneHus Camapckoii obnactu. B ue-
NAX NOBbILUEHUS HAZEXHOCTW TPYOONPOBOLOB, UX J0ONTOBEYHOC-
TW 1 3KONOrM4ecKoil 6e30MacHOCTU,  TaKXE C LieSIbi0 3KOHOMUY
6H0PKETHbIX CPeAcTB, creunanuctbl XKKX cyutaoT npuoputer-
HbIM MCMOMb30BaHNE NONUMEPHBIX TPY6 NpW NPOEKTUPOBAHUM 1
CTPOUTENLCTBE TPYOOMPOBOAHBIX CUCTEM PA3NUYHOr0 HazHaue-
HS.

Tonbko 3a 2005 rog Ha TeppuTopUK 061aCTK BbINO NPOJIOXKE-
HO 6onee 180 KM NONMaTUIEHOBBIX TPY6 PA3NNYHOr0 AuameTpa B
CeTAX BOAOCHAOXEHUA. B HacToALLee Bpems Mo WHALMATUBE TY-
6epHatopa KoHcTaHTWHa TuTOBA aKTMBM3WUPYETCH peanusaLus
0651acTHOM LeneBor nporpammbl «06ecnedenne Hacenexus Ca-
Mapckoi 06nactu nuTbeBoi Bogo» Ha 2005-2010 rofebl, npo-
LOIDKAeTCS BbIMNOSHEHWE nporpammbl mennopauun Camapckoi
0651aCTL, CYLLECTBYIOT U ipYriie NPOEKTbI, B KOTOPbIX NaHMPyeT-
CS MCMOJIb30BaHNE NMONM3TUNIEHOBbIX TPY6 A BOAOCHAGXKEHNA 1
BOJ00TBELeHNS.

MuHuctepcto cTpontensbcTBa u XKKX Camapckoi obnactu
NNaHMpyeT peanusaunio psiaa nPoekToB Nno BeJeHN0 BOLOBOLOB
B CEMbCKOM MECTHOCTM M 066ecneyeHnto HaceneHns Camapckon
0651aCTN NWUTLEBOW BOAOW C MPUMEHEHWEM MONMMEPHBIX TPYO.
Kpome Toro, pykoBoactso MIT «CamapaBoaoKaHan» ropofckoro
okpyra Gamapbl B nnaHax Ha 2006 rog paccMaTpuBaeT HECKOSb-
KO MPOEKTOB MO NPOKNAJKe HOBbIX NONMUMEPHbLIX BOLOMNPOBOLOB
60/bLLIOr0 ANaMeTpa 1 3aMeHe U3HOLLEHHbIX CTaNbHbIX OPUEHTH-
POBOYHOI MPOTSHKEHHOCTLIO 60see 20 KMm.

[MpaBunbHOCTL BbIGOPA MONUMEPHBIX TPY6 MOATBEPXAAKTCA
MHOrO/IETHUM COTPYAHWYECTBOM CTPOUTESIbHO-MOHTAXHbIX 1
9KCNIyaTMPYIOLLMX BOAOXO3ANCTBEHHbIE 0OLEKTbI OpraHu3auun
Camapckori o6nactn ¢ OAQ «WuctutyT CpeaBonrorunpoBoa-
x03». IHcTUTYT 60s1ee 20 neT paboTaeT Hag NPOEKTamMm Mo BOLO-
CHABXEHUO C 1CMONb30BaHNEM MOMMITUIEHOBBIX TPYO pasnny-
HbIX guameTpos no FOCT 18599-2001.C cepeaunHbl 1990-x rofos
Ha ypoBHe lMpasuTenbcTBa Camapckon 06nacTu 6biin AaHbl pe-
KOMEHZaUU CTPOUTENTbHBIM W MOHTaXHbIM OpraHu3auusm no
NPUMEHEHN0 nacTmaccoBblx Tpy6 (Pacnopsxenue Ne 40 [e-
napTameHTa no CTPOUTENbLCTBY, apPXUTEKTYPE, XKUINLLHO-KOMMY-
HaTbHOMY 1 BOPOXXHOMY X03siAcTBY 0T 20.05.1997 roga «0 npu-
MEHEHMUM NIacTMACCOBbIX TPYO MpU CTPOUTENLCTBE, PEKOHCTPYK-
WY 1 KanUTarIbHOM PEMOHTE BHYTPEHHUX 1 HAPYXXHbIX UHXEHep-
HbIX CUCTEM 3[aHWIA N COOPYXXEHNIT»).
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ACCOLWALIUSA NEPEPABOTHYMKOB NMNACTUYHBIX
MATEPUANOB (PLASTICS EUROPE)
W EBPOMEWUCKASI ACCOLMALIUA NNACTUKOBBIX
TPYb U ®UTUHI 0B (TEPPFA)

3ANYCKAIOT HOBbIW

WHOOPMALUOHHBIN CAUT

www.plastic-pipes.com

Accouuaumna lMepepabotymkoB [lnactuyHbix MaTepuanos
(Plastics Europe) n EBponeiickas Accoumauus [1nacTuKoBbIX
Tpy6 n ®utuHros (TEPPFA), 6asupytowmecs B bproccene, 3a-
nyctunu B Kouue mapta 2006 roga nHGOPMaLMOHHBIA CalT
www.plastic-pipes.com, noCBALLEHHbIA 3KOHOMUYECKUM 1 KO-
NOTMYECKMM NPenmMyLLecTBam NnacTUKoBbIX TPyO.

Llenb co3paHmsa caita — nokasatb, 4TO NacTUKOBbIE TPYObI
HaZleXHbl, 3KOHOMUYECKU BbITOAHBI 11 JONITOBEYHbI. Ero aBTopsbl
YBEPEHbI B TOM, 4TO «06LLECTBEHHOCTb HE UMEET J0CTaTO4HOr0
NpeLCTaBeHNs 0 MHOTOYUCNEHHbIX NPEUMYLLECTBAX NNIACTUKO-
BbIX TPY6, 1 O CUX MOP HA NPAKTUKE NPOLOKAIOT MPUMEHSATh-
cs 60nee JOPOrocToALLME PELLEHNS».

Pomxep Cmurt, MpesupeHt TEPPFA, cunTaet, 4To «Ha 3TOM
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canTe MOXKHO 6Yy[eT HalTK OTBETbI HA BOMPOCHI O CBOWCTBAX W,
41O 60J1€€ CYLLECTBEHHO, O NPEUMYLLECTBAX, KOTOPbIE ABUINCH
no6yxaarwmum (akTopom 18 UCMNONb30BaHUA U BHELPEHMs
TPy6ONpPOBOAHbIX CUCTEM U3 NNACTMKA B HaLy Bce 60nee aKo-
NOTUYEecKN 6e30MacHy X1U3Hb. Kpome TOro, Ha Hem 6ydeT pe-
anu3oBaHa cnyxba akTMBHOIO c6opa W pacnpoCcTpaHeHus WH-
thopmaumn ¢ npusneveHnem CMU, copencTeytoLlas BeaeHNO
OTKPbITOrO u1arnora no MHOrMm npo6ieMHbIM 0651aCTAM>.

Momumo nofpo6bHOro 06CyXaeHns BONPOCOB NPON3BOACTBA
1 TPUMEHEHNS MNACTUKOBBIX TPY6, HA canTe ByayT OCBELLATLCSA
HOBOCTW B 06/1aCTV UCCNELOBaHUIA 11 CO3JAaHNS HOBbIX NONMMeE-
poB, 0630pbl NPOEKTOB, AKOHOMUYECKME W NMPUPOL0OXPAHHbIE
HoBocTu EBponeiickoro GCoobLyecTsa.

WHchopMaLMOHHO-aHANUTHYECKMIA XYpHan
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NONINITUIEH
WK YYTVYR?

Butanuit JloryTos,
Tpy6HbI 3aBo[ UKATITIACT, r.CaHkT-[TeTepbypr

CerogHsa otaenbHblie nocTaBwuku Tpy6 u3 YLUI n meau rosopaT 0 TOM, 4TO NONIUMEPHBIM
Tpy6am nosepaTb paHo. Tak nu 3T0 Ha camom Aene? KakoBa peanbHas KapTUHa B Mupe?

MwupoBOi ONbIT YCTPONCTBA UHXEHEPHBIX KOMMYHMKALMA NO-
Ka3blBaeT BOCTPEOOBAHHOCTb M MOMIMMEPHbIX, 1 PA3HOr0 pofa
MeTannu4eckmx Tpy6. Ha pbiHke Tpy6 AN XONOA4HOr0 BOLO-
CHabXXeHus B nocnefHue AeCATUETUS NMPOCNEXUBAETCA HeT-
Kas TeHZeHuns: Ha hoHe pocTa MonynapHOCTU NOSUMEPHBIX
MaTepuasnos 40N CTanu U 4yryHa nocTeneHHo cHmkaercs. Xe-
nas ynepxartb notpebutens, poccuinckue npojasLbl TpY6 Ans
XO0[JHOr0 BOAOCHAGXKEHMS W3 TPaAWLUMOHHbLIX MaTepuarnos
nepeLLnn K pelunTenbHbiM AencTeusm. Komuccus focypapct-
BeHHOI [dymbl PO no TexHW4eckomy perynupoBaHuio (rnasa
komuccum Bonkos K0.H., 3am. rnasbl Komuccun pades B.A.)
npeLCcTaBMna Ha Cy4 CneuuanucToB NPOEKTbI TEXHNYECKUX per-
NaMEHTOB M0 BOJOCHA6XEHUIO 1 BOJOOTBEEHUI0. B npoekTax
He HaLLI0Ch MeCTa NOBCEMECTHO NPUMEHSIEMbIM Tpy6am 13 no-
NUMEPHbIX MaTepuanos. HeoXXnLaHHO YCOMHUICS B HaZieXXHO-
CTV nonmmepHbIx Tpy6 n Komutet FocynapcteeHHoi dymbl PO
no akonoruu (rnasa komutera pades B.A.). B nocTtaHoBneHum
NPOCTPAHHO FOBOPUTCA O BO3MOXHOW HEHaZexHocTn Tpy6 U3
M3, 0AHOBPEMEHHO PEKOMEHLYETCH NPUMEHATD... TONbKO TPYy-
6bl 13 YLUT. Ctano nn Takoe coBnageHne cny4ainHocTbio? Vime-
N0 M B JaHHOM CJly4ae HaMepeHHOoe BBefieHMe yBaxaemblx Ko-
MUTETOB B 3261yXaeHne?

OTBET Ha 3TOT BOMPOC He Tak BakeH. HeBO3MOXHO NpeAcTa-
BUTb, 4TO MOMIM3TUNEHOBbIE TPYObI, YCMELIHO NPUMEHSEMbIE BO
BCEM MUpE, YAACTCA 3anpeTuTh B OTAENbHO B3ATON CTpaHe. ELe
TPyLHEe NpeLCcTaBUTb, YTO EAWHCTBEHHAsA PACMONOXeHHas B
LLeHTpasibHO YacT Poccumn KomnaHus — npon3sBoauTens Tpy6
13 YLUT, cmoxeT ob6ecneyntb CBOEI NPOAYKLNER BCIO CTPaHY.
MpAMbIX HOPUAMYECKUX MOCIEACTBUIA 3TO pelleHne Komutera
Nno 3KONOruu, pasymeercs, He uMeeT. [OCYLapPCTBEHHbIE HayY-
Hble 1 UCCNES0BATENIbCKNE UHCTUTYThI, 3aHUMAIOLLMECH BONPO-
Camy KOHTPONA 1 cepTudpukauum Tpy6 13 NoNMMEPHbIX MaTe-
puUanos, BNAAET LeACTBUTENbHON KAPTUHOW NPOUCXOLALLErO.
I noBeps0T NONNITUNEHOBLIM TPY6aM TPAHCMOPTUPOBKY rasa
W MUTbEBOI BOAbI. MonmmepHble TPYObl NPOLOMIKAOT YCMELHO
npuUMeHsATbCA B Poccuu 1 3a py6exom. YTo Kacaetcs ykasaH-
HbIX BbllIe 0OBNUHEHWIA... CneunanncTbl, HECOMHEHHO, pas6e-
pyTCA B CYTW BOMPOCA, U OY4EBUIHOE MM CTaHET Q4EeBUAHbIM
Bcem. lNonumepHble TpyObl 6e30MacHbl U HafexHbl. My6nuka-

LMK Xe, CTaBsLLME NMOA COMHEHMEe [JOCTOMHCTBA MOMUMEPHBbIX
Tpy6, PerynspHo NOsBNSNUCh Ha MPOTSXKEHUN BCEi MCTOPUU
Pa3BUTUS COBPEMEHHbBIX TEXHONOMNA BOAOCHAGKEHUS U BOLO-
OTBE/EHMS.

CTpyKTypa pblHKa TPY6 AnA HanopHoro
BOJ10CHabXeHua B cTpaHax EBpocoro3a

VIHnumatopamu nofo6HOM nponaraHbl ABASNMCL U ABNAKOTCS
NpoAasLbl TPYO U3 TPaAMULIMOHHBLIX MATePUanos (Meau, 4yryHa),
CTPEMUTESNTbHO TepALLNE PbIHKKM CObITa. OQHAKO CNeumanucTbl
Bcerga OTAeNs 3epHa OT NJeBen, a Hay4YHbIid N TEeXHUYECKNIA
NPOrpecc CTaBMn BCE Ha CBOW MecTa. 3a MpoLueLlne nonseka
NOSIM3TUNEHOBbIE TPYObI YOEAUTENBHO A0KA3anu CBOK HAJeX-
HOCTb. VIMEHHO MONUITUNEHY, @ He YYTyHY, JOBEPSAIOT CErofHs
TPAHCMNOPTUPOBKY rasa no pacnpeaenutesibHbiM cuctemam. bo-
nee TOro, MMEHHO Ha COBPEMEHHbIE MOSIMMEPHbIe MaTepuarbl B
HacTosLlee Bpems Npuxoamtcs 60sbLuas 40N pbiHKa TPy6 ans
ceTell BOJOCHAOGXEHMs, BOLOOTBEAEHNS W ra30CHabGXeHUs B
cTpaHax Espocotosa (puc. 1).

Puc. 1. CTpyKTypa pblHKa TPY6 AN HANOPHOr0 BOAOCHAGXKEHUSA
B cTpaHax EBpocoro3a (no ganHoim AMI)
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A3BeCTHO, 4TO B cTpaHax EBponbl npuMeHsOTCA 60nee xe-
CTKWe TPe6OBaHUS K Ka4eCTBY NUTLEBOr0 BOJOCHAOXEHNS, YeM
JeNCTBYOLWME CerofHs oTevyecTBeHHble GaHlluH. imeHHo 6na-
rofaps aTomy paktopy Tpy6bl U3 MOMM3TUNEH], KaK Haubonee
6e3ynpeyHble C CaHUTAPHO-TMTUEHNYECKON TOYKM 3PEHNS, Mo-
ny4aroT B EBpone nofasnsatoLLyo SO0 PbiHKa.

Kak BUOHO 13 NpUBELEHHON BbllUe CTATUCTMKK, HA eBPOMNeil-
CKMX Tpy6onpoBoAax anametpom menee 200 MM NOIMITUIEHO-
Bble TPy6bl (Ha 60% 370 TPy6bl M3 13 100) NpakTUYECKM BbITEC-
HUW TPYObI M3 HLUT (4yryHa ¢ lWapoBuaHbIM rpadouTom) 1 Tpy-
Obl M3 fpyrux matepuanos. Cxoxasn KapTuHa COXPaHseTcs 1 no
Tpy6am 6onbLioro (200-1600 mm) amamerpa. ELMHCTBEHHOI
CTpaHom, rae Tpy6bl 13 YLUI 60nbLIOro AnameTpa cCoxXpaHuni 3a
€060/ CyLLECTBEHHYIO [OMI0 PbiHKa, ABnseTcs ®paHumns. 06b-
SICHAETCA 3TO TEM, YTO UMEHHO BO ®OpaHuuu pacnonaraercs of-
HO W3 KPYMHEWLUX METanyprivvyeckux nNpeanpusaTuii Mumpa —
KOHLEpH «GeHT MabeH/MoHT-a-MyccoH». OAHAKO 1 OHO Nepexu-
BaeT HenpocTor nepuof. Mo cpasHeHuto ¢ 80-mu rogamu npo-
LUNI0ro cToneTns npoussoacTeo Tpy6 u3 HLUI cyLlecTBeHHO Co-
KpalleHo. HekoTopble MPOW3BOACTBA YYryHHbIX TPY6 (Hanpu-
Mep, KpynHeniwwni 3asof Biwater Industries B dep6uwupe, Be-
nuKo6pNUTaHNs) 6biM NPOCTO 3aKPbIThl. B 4em Xe npuyuHa
YMEHbLLUAKOLLLErocs eBpONencKoro cnpoca Ha Takom HafexHbIN
matepman, Kak 4yryH? OTBET Ha 3TOT BONPOC MOXXHO MONY4UTb,
CPaBHUB NOTPe6UTENbCKINE XapakTepucTukm M3 n YLUT.

CsoicTBa Tpy6 M cBoicTBa Tpy6OnpoBoaa

TonbKo KOMNNEKCHO NpOaHann3MpoBaB B3aUMOLEACTBME TaKNX
(hakTopoB, KaK XapakTepuCTUKIL CamMoli Tpybbl, rnybuHa ee 3a-
NOXEHWs, Harpy3ka Ha MNOBEPXHOCTb, CBOWCTBA W Ka4eCTBO
TPYHTa B MeCTe MPOKNAAKMU, Haln4ne rpyHTOBbLIX BOJ, BEPOSAT-
HOCTb CMELLEHUs TPyHTa W 3NEKTPOXUMUYECKON KOppo3uu,
MOXHO C[ieNaTb BbIBOL O BO3MOXHOCTU MPUMEHeHUs Tpy6 13
TOr0 MNK UHOTO Marepuana.

Mpomussogutenu xectkux Tpy6 (YLUI asnsetca marepua-
NOM, XapakTepuayoLumcs 60MbLLION XECTKOCTbH) 4acTo Npu-
BOLAT B Ka4yecTBe MNPeMMyLLecTBa M30bITOYHbIE NOKasaTenu
MPOYHOCTM CBOUX TPY6. HO ABNAETCA NN 9TO AeACTBUTENbHLIM
npenmyLLecTeom? Befib NepeHOCUTb CBOMCTBA CaMoro maTepu-
ana (Hanpumep, YLUT) Ha cBoiicTBa TPY6ONPOBOLA U3 JAHHOIO
marepuana Hefb3s. TpybonpoBOA ABNAETCSA CUCTEMOIA, a Tpy6a
— NWb ee 4acTbto. pn HeHaZeXXHOM CTbIKOBOM COEAUHEHUM
BCE MPEeuMYLLECTBA «Cynepnpo4HOro» Matepuana, «Bbloepxu-
BAIOLLLEr0 MHOTrOKpaTHbIE Meperpyskiu no AasfeHnto», CBOAATCS
Ha HeT.

CucTembl XXeCTKNX Tpy6, COBAMHAEMbIX B pacTpy6, B YCNOBU-
AX MOJBUKHBIX UM 60NOTUCTBLIX TPYHTOB HE MOTYT 06ECneYnTb
o6uieit repmeTyHOCT Tpybonposoda. Cneuuanucram CTpou-
TeSIbHbIX U KOMMYHa/IbHbIX CNYX6 3Hakoma npobnema pasrep-
METU3aUNK CTbIKOBbIX COEAMHEHWI HA YYryHHbIX Tpy6ax B pe-
3ynbTate noJBuxek rpyHTa. [ns o6ecnevyeHns peanbHON Lo-
FOBEYHOCTU YYTYHHbIX U CTEKJIOMMACTUKOBbLIX TPY6ONPOBOLOB
COEJIMHEHHbIX B PacTpy6, BO3HUKAET HEOOXOANMOCTb B CYLLECT-
BEHHOM YKDEr/eHUN TpaHLLUeii: YyCTaHaBIMBAKOT 6ETOHHbIE 6J10-
Ku, ynopbl B MeCTax noBopoTa Tpacchl, 3a6usaroTca ceau... Ha-
[0 N YNOMUHATL 0 TOM, HACKOMbKO MpK 3TOM BO3pacTaloT 06-
LLne 3aTpaThbl Ha CO3JaHue 1 06CNYXX1BaHUE TPYOONpPOBOOB U3
pacTpybHbIx Tpy6? CyLieCTBEHHO YBENNYUBAIOTCA W CPOKM
cTpoutenbcTea. CnpaBeanvBOCTY pagn CrneayeT 3aMeTUTb, YTO
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YYTYHHbIE TPYObl MOXHO COELUHATL CBAPKOW, & TPYObI U3 CTEK-
noNnacTuka — cknerikoir. O4HAKO B NPAKTNKe CTPOUTENLCTBA Ta-
Kne BUAbI MOHTQXA He HALLIW NpUMeHeHus. PeanbHbiMu npo-
JyKTaMu, NPUCYTCTBYIOLLMMI HA PbIHKE, SBNAOTCA TPYObl U3
HWI u cTeknonnactuka, coeauHsemble B pactpy6. Co Bcemu
YNOMSHYTbIMU BblLLE HEA0CTATKAMN.

CxopHas kapTuHa n 3a py6exxom. Bot 4to rosoput Maiik LLe-
depa (Mike Shepherd) n3 bputaHckoin komnawuu Thames
Water Utilities, Ltd., BeayLiei cerofHa 3ameHy WU3HOLLIEHHbIX
NOHIOHCKNX YYTYHHbIX BOLOMPOBOJOB HA COBPEMEHHbIE TPYObI
13 nonuatunexa: «Mbl OCYLLECTBNSIEM PEHOBALMIO CYLLECTBYIO-
LLMX BOLOMNPOBOAHbIX CETEN, MOCKOSbKY OHU UMEKT MHOXECTBO
pacCTbIKOBOK 1 yTe4ek. [JaHHbIe paboThbl NO3BOMAT HAM 1 B OY-
JyLemM npefocTaBnaTs NOTPEOUTENIAM YCYri BbICOKOTO YPOB-
Hs». Thames Water Utilities 060CHOBbIBaeT CBOE pelleHne 0
MPUMEHEHNN NONNITUNEHOBBIX TPYO UX CNOCOBHOCTHH HALEX-
HO paboTaTb B YCNOBUAX MOLBUXHbBIX ITIMHUCTLIX FPYHTOB U «ar-
PECCUBHOM FOPOACKOI Harpy3kn», KOTOPYK 0Ka3blBaeT Ha Mov-
BY 8-MUNNUOHHBLIA Meranonuc. Kakomy «arpecCuBHOMY» BO3-
[eNCTBUI0 FOPOLCKON CPefbl HECMOCOOHLI NPOTUBOCTOATL TPY-
Obl U3 XXECTKUX MaTepnanos?

B ka4ecTBe HarnagHOro npuMepa Takoro BO3ZAeNCTBUSA MOX-
HO MPUBECTW 4epedy CepbesHblX aBapui, NPOU3OLLEALLUX B
Mockse 3umon 2005-2006 rr. OTkasbl NPUXOAUNMCL HA BOLO-
NPOBOAbI U3 MaTepuanos, XapakTepuayLnuxcs 60JbLIONA Xe-
CTKOCTbIO (CTanb, 6ETOH, YyryH). Camoil HeNmpuATHO aBapwuen
CTa/10 pa3pyLleHne MarncTpaibHOro Tpy6onpoBoa Xon04HOro
BOLOCHA0XeHWS, NPUBEALLEE K 3aTOMEHN0 HA NPaBUTENbCT-
BEHHOM Py611eBCKOM LLOCCEe. YpOBEHb BObl HA NMPOE3XKEN Hac-
TW NOSHANCH O BYX METPOB, BUKEHNE HA TPAcCe 6bIno 0CTa-
HOBJ/EHO Ha 3 4Yaca. Takxe 6b1/10 3aTOMNJIEHO [Ba Apyca Nnoa3em-
HOTO rapaxa SMUTHOrO AOMa. ATO YXKe He NepBblil NPOpPbIB U3
LIeNIoV cepmu aBapuii Ha MarucTpansax XonoLHoro BoA0CHa6Xe-
Hus B MoCKBe, CPOBOLMPOBAHHbIX 3aMOPO3KaMM 11 CMELLEeHU-
eM rpyHta. Cneumanuctam npuxogunocs UCNpaBnsTh paspyLue-
HUS Ha Tpy6ax U3 MaTepuanoB, XapakTepu3yHLLMXCs 60SbLION
XKECTKOCTbI0 (4yryH, ctasb) B T.4. gnametpom 300, 960 n 1400
MM. Bcero 6bi0 3admkcupoBaHo 620 0TKa30B CeTell BOAO-
CHab)XXeHMs n3-3a MOPO30B W MPOMeEP3aHKs rpyHTa. 310 6onee
4em B 10 pa3 Bbllle nokasatenen npoLUnbIx NeT. Ecim 6bl He
YeTKue [eNCcTBUA aBapumHbIX cnyx6 MocsogokaHana (noau
pa6otanu no 12-14 4acoB B CyTKu), NOCMEACTBUSA MOIMN ObITb
3HAYNTENbHO TSXKEree.

Bot 410 rosoput CTaHucnae XpameHKOB, reHepasnbHbli gu-
pektop MI'YI «MocBogokaHan»: «[ny6uHa npomep3aHus cero-
AHs no Mockse cocTaBnser 2 MeTpa 25 CaHTUMETPOB. B 0TAesb-
HbIX MecTax — 2,30. BofoBOAbI NPON0OXeHbI MPUMEPHO HA 3TUX
)Ke 0TMETKax, Ha 3Toil e rnybuHe. U, ckopee BCero, n3-3a Tem-
nepaTypHbIX HaNPsXXeHWid CTanbHble TPYObl HE BblLEPXUBAKOT
MOpO03a, NpoMep3aHus rpyHTa. U npoucxomar gpusmyeckume no-
BpexxaeHns». o cnosam C.B.XpameHkoBa, 1 camu TpyObl, Npo-
noxxeHHble B MockBe, 04eHb HeHaaexHbl. 70% Tpy6onpoBoaoB
ObIfIN cLeNaHbl U3 HeKayecTBeHHOM ctanu, 30% — 13 4yryHa, y
HUX [OBOJIbHO XPYNKUE COEANHEHUS HA CThbIKaXx.

«Halum nogpagYuKy He nonanu B ABYXCOTMUIIIUMETPOBYHO
TPy6y, — FOBOPUT [NaBHbI MHXEHEep ynpaBneHus BOJOCHAO-
xeHus «MocsogokaHana» Bukrop MoakoBbIpoBs. — BMecTo Hee
nonanu B MarucTpanbHylw Tpy6y BbICOKOrO pasneHus. OT
yfapa CTblKU Pa30LUNCh, U MOTOKN BOLbl BbIPBANUCH, PA3Mbl-
Bas fmy...»
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Puc. 2. CocTosiHMe pocCUACKUX BOAONPOBOJOB CHUCTEMbI
BOJ0CHa6XeHNa no Buaam matepuanos (Tbic. km), 2003 r.
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Konuyectso aBapuit Ha 100 km Tpy6onpoBoaa

Takum o6pasom, Npo6ieMon pacTpybHbIX TPYO U3 XKECTKNUX
MaTepuanos yXe Ha NPOTSKEHWUM MHOMMX NET O0CTaKTCA nepe-
[la4a Harpy3ok OT CMELLEHWUS TPYHTOB HA CTbIKOBbIE COeANHE-
HWs. 3Ta npobniema [0 CUX MOP He peLleHa. B cryyae HanopHbIX
CeTeli 3T0 MPUHUMUMUANBHO BAaXHO. IMEHHO Ha CcoefnHeHus
NPUX0ANUTCS NOLABAOLLEE YWUC/IO aBapuii TPy6ONpPOBOAOB U3
Tpy6, COeAnHAEMbIX B pacTpy6 [1].

YyeHble VIHcTUTYTa reoskonorun PAH HeogHOKpaTHO npeay-
npexzganu, 4To r1aporeosiornyeckas cuTyauns B MHOroMuniu-
OHHbIX Meranonucax, BefyLmnx UHTEHCUBHOE CTPOUTESNbCTBO, B
GnvKailumne rofbl TONIbKO OCNOXHUTCA. Takum 06pa3om, no-
JBUKKM N NPOBabl FPYHTA HA TEPPUTOPUN AKTUBHO PA3BUBAIO-
LLIMXCA TOPOLOB ABMNAKTCA (DAKTOPOM BMOMHE Oxupaembim. U
3TO €eLLe 0AVH [0BOA B NOJb3Y TPY6ONPOBOLOB U3 FOMOTEHHbIX
1 3MACTUYHbBIX MATEpPUasnos.

B nonHom mepe npucytcTeyeT npo6nema CTbIKOBbIX pacTpyo6-
HbIX COEAMHEHNIA 1y Tpy6 n3 cteknonnactuka (GRP). fopasgo
00ree HaLeXHbIM ABNAETCA «MOHOJSIUTHBIN» BApPUaHT CTEKJIO0-

nnacTukoBoro Tpybonposoga. Ho meton ckneiikun GRP-Tpy6
(3T TpyGbI CKNEMBAKOTCA, @ HE CBAPMBAIOTCA) HE HaLUen npak-
TUYECKOro MPUMEHEHUS Npu CO3AaHun Tpy6ONpPOBOAOB B CUIly
60MbLLOI TPYAOEMKOCTU. 3aKa34ukam MaccoBO MOCTaBASKTCS
CTEKII0NNACTUKOBbIE TPYObI C PACTPYOHLIM COEAUHEHUEM.

Hepocrtatku pacTpy6HON KOHCTPYKLIMM XKECTKMX TPY6 NposiB-
NAKTCA HE TONbKO B MOABWXHbIX rpyHTax. Maccosbli 0TKa3s
CTbIKOBbIX PacTPYOHbIX COEUHEHWUIA HA UMMOPTHBIX Tpy6ax u3
CTEKII0nnacT1ka MMen MecTo npu CTpOMTENbLCTBE BOAOBOAA e-
nenmpxnk — Hosopoccuiick. Cneunannctel «KpaiiBogokaHana»
Cenvac 3aHATbl peLleHnemM co3szasLueiics npobnemsl. 1 31o fa-
NEKO He eAVNHUYHBIN CryYai.

Tpy6bl M3 cTeknonnacTuka nossunucs B Poccuu OTHOCK-
Te/bHO HejaBHO. HO CneLmanucTbl yXKe CTONKHYIUCh CO CXOXN-
MU CNOXHOCTAMM NPU CTPOUTESIbCTBE HAMOPHbIX BOLOBOJOB 13
3TNX TpYyo.

B 10 Xe Bpema nonuaTuneHoBble TPYObl, BbIGpaHHbIE Ans pe-
KOHCTPYKLUU BOLONPOBOAHbIX CeTeil B JIOHAOHE, 32 CHET CBOEN
9NaCTU4HOCTU BbIAEPXKMBAIOT HArpy3ku MOABMXHOMO TPyHTA.
OTcyTcTBYET M Npo6nema CTbIKOBbIX COeAMHEHUA. CoeanHeH-
HbIA CBAPKOI NONUITUIIEHOBbLIA TPYOONPOBOS BOLO- UKW ra3o-
CHabXeHUs ABNAETCA €AMHbIM LIeNbIM, He UMEEeT pacTpy6HbIX
COEJIMHEHNIA 1 «paboTaeT» BMECTe C FPyHTOM. HYTO KacaeTcs 3a-
Mep3aHus Tpy6bl, TO B OTNUYME OT TPYO M3 CTann U YyryHa sa-
NOSIHEHHas BoAON 13 Tpy6a MOXXET MHOrOKPaTHO BbILEPXKMBATL
UMKITbl 3aMep3aHIs-0TTanBaHNA 6e3 paspyLleHus ee CTEHOK U
yXyALWeHns noTpebuTenbCkux kaqects. 06 9KOMOrMYeCKMxX npe-
MMYLLECTBAX MOMUITUIIEHOBBLIX TPYG MOXHO FOBOPUTL MHOTO:
Tpyba He pXKaBeeT, He COBMPAeT 0CafokK, NUTbEBAs BOAA B Hel
0CTaeTCs YUCTON B TEHEHME BCErO CPOKA JKCMIyaTaLmm — rapaH-
TUPOBAHHO He MeHee 50 net. MMoatomy B CKaHAMHABUN YXKE K
1997 r. B MarucTpanbHbIX U pacnpefennTenbHbIX CEeTAX BOLO-
CHabXeHus [0nd NNacTUKOBbIX TPy6 coctasnsna 87% 0T ux
NPOTSKEHHOCTY, @ B KaHANM3ALMOHHBIX KONIEKTOPAxX U CUCTe-
Max B0400TB0Aa — 64%.

SIpKUM NPUMEPOM BbICOKOW CTEMEHU HaZeXHOCTU MOnaTu-
NEHOBbIX TPY6ONPOBOAOB, B CUMY WX BbICOKOW 351aCTUHHOCTH,
MOXET CIYXWUTb aHaNnu3 paspyLleHnid ra3onpoBoLOoB Npu 3em-
netpsaceHnu, npousoLueniwem B 1995 roay B Kobe, AnoHus. Mpu
NPaKTU4ECKM NONHOM Pa3pyLLEHNI ra3onpoBooB U3 MaTepuma-
NOB, XapaKTepM3ytoLLMXcsa 60NbLLION XECTKOCTbO, NONUaTUIIe-
HOBbIE ra3onpOoBOAbl BblAePXKanu 3HAYNUTENbHbIE CMELLeHUs
3emn 6e3 HapyLIeHUs repMeTndHoCTH [2].

ABapuAHOCTb MOMUITUNIEHOBBLIX TPYO HAXOLMTCA HA CaMOM
HU3KOM ypoBHe. lepefoBble eBPONencKue HOpMaTuBbl ycTa-
HAB/MBAKOT YPOBEHb NOBpexaeHui B uHTepsane 0,02- 0,11 Ha 1
KM YNOXeHHbIX ceTeil [4]. Mokasarenn BOLONPOBOOB U3 NONU-
9TWUSIEHA COOTBETCTBYIOT TUM [aHHbIM. B CTaTUCTUYECKUX faH-
HbIX U3 PA3NNYHbIX CTPAH MOKA3aTeNN aBapuitHoCTU KonebnioT-
Cl B 3aBUCMMOCTU OT BPEMEHU 1 METOLOB NPOBELEHUS UCCIe-
L0BaHUN. XapakTepHbIM ABMAETCSA TO, YTO aBAPUIAHOCTbL Ha Mo-
numepHbIx Tpy6onposofax 3a nocneguue 30-40 net ymeHbLUun-
nacb B HECKONbKO pas. Mpon3oLunio ato 6narofaps Kak kapau-
HanNbHOMY W3MEHEHUKD HAZEXHOCTU CaMoro MoauaTUIeHa no
CpaBHeHUI0 ¢ 70-Mu1 rofamu npoLLnoro Beka, Tak 1 Ka4yeCTBeH-
HOMY CKa4Ky B TEXHONOTM CBAPKU NOSIMMEPHbIX TPYO, NpuBea-
LUEMY K OTKa3y OT HEHALIeXHbIX PacTPYOHbIX COeLUHEHUIA, NpU-
MEHABLUMXCA M HA HANOPHbIX NONUITUIEHOBbLIX TPYOONPOBOAAX
25-35 neT Has3ag 1 NOMHOCTbI0 UCKITHOYEHHBIX COBPEMEHHbIMY
CTPOUTESIbHBIMU HOPMaMU.
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060pyaoBaHMe, NO3BOMAKOLLEE HALEKHO CBapuUBaTb MONK-
MepHble TPY6ONpoBOAbI, BbINYCKAETCA MACcCOBO yxe 6onee 25
NeT 1 0CBOEHO 6OJbLUNHCTBOM CTPOUTENIbHO-MOHTAXHbIX 0pra-
HU3auui Bcero mupa. CHUKeHMe ypoBHS aBapuiAHOCTK Ha Tpy-
6onposojax M3 NONUMEpHbIX MaTepuanos B EBpone sBMNOCH
pe3ynsTaTtoM OnpefesieHHon paboTel. bbin paspaboTaHbl me-
TOAVKW KOHTPOMS NPOLIECCOB U 060PYA0BAHMS, BbISIBMIEHbI U UC-
KNtOYeHbl HEHALEXHbIE TEXHOMOrnN.

K cyacTblo, B Poccuu Konm4ecTBo aBapuii Ha NONUITUIIEHO-
BbIX TPYOOMPOBOAAX TaK XK€ HEBENUKO W YCUNUAMUW BelyLuux
POCCUIACKMX NPOW3BOANTENEN MPOAOMKAET CHMKaTheA. OcBe-
JOMJIEHHOCTb CMeLmManncToB BOAOKAHAN0B B 3TOM BOMPOCE, UX
KBNMMLMPOBAHHbIA KOHTPOSTb Ka4eCcTBa NPUMEHAEMOro 060-
pyLOBaHUs U MaTepuarnos CNOCOBCTBYIOT AOCTUXEHMIO HA POC-
CUIACKMX NONUMEpPHbIX TPY6ONPOBOLAX EBPONENCKUX NoKasare-
Nel HaeXXHOCTH.

[0BOpPS 0 BOAOCHAGXeHUM, He06X04MMO OTMETUTb, YTO Ca-
Mbl€ HU3KIE NOKa3aTesin no aBapuinHoCTu UMELT TPY6bl U3 M0-
NN3TUNEHa, NPUMEHSEMbIE B APYroil 0Tpacnmn. 3T0 razocHabxe-
Hue. Moyemy aBapuitHOCTb Ha 13 BOIONPOBOAAX, XOTA N UMEeT
[0CTaTO4HO HEBbLICOKUIA YPOBEHb, HO B Pasbl BbILLIE NPAKTUYEC-
KW npeanbHbIX NOKasaTenen razoBoro xosqicrea? lpuyunHoi
HaZeXHOCTN COBPEMEHHbIX ra30npoBOLAOB U3 NOUITUIEHA SIB-
NAETCA HEe0OX0MMasA TeXHNYECKas OCHALLEHHOCTb Crneyuanuc-
TOB OTPAC/N ra30CHAOKEHUA N BbICOKAS KynbTypa MOHTaxa 13
Tpy6onpoBoaoB. 06s3aTenbHbIMI ABASKOTCS aBTOMATUYECKNIA
KOHTPOJIb NapameTpoB CBAPKM C pacrneyarkamu nNpoToKona Ha
KOXIbIA CTbIK. [TPUMEHAOTCH N B ra30CHAGXKEeHUN Tpy6bl 13
HLUI? TpaHcnopTupOoBKY rasa no CeTaM J0BEpS0T Tpybam u3
cTanu n nonuatunena. Mo oueHkam BepHepa BeccuHra, gunno-
MUPOBAHHOrO UHXeHepa Ruhrgas (fepmanusd), k 2012 r Tpy6o-
NPOBOAbI U3 YyryHa 6yAyT NOSHOCTbIO 3aMEHEeHbI Ha TpY6onpo-
BOLbl U3 MonuaTuneHa [5].

MoMUMO HALEXHOCTW CYLUECTBYET U TakOe MOHATUE, Kak
CPOK cny6bl Tpy6onposoaa. 06a matepnana (M3 n HLUT) 06-
nagaioT 60nbWUM CPOKOM CNYyXO6bl. MuHMManbHbIA 50-NeTHNI
CPOK CnyX6bl COBPEMEHHbIX MONIM3TUMNEHOBLIX TPY6 YyKa3aH B
[OCTe. Ha npakTtuke cpok cnyxo6sl M3 Tpy6 ewwe Boiwe. Mocne
NPOBELEHHbIX UCCNEeLOBaHNIA CPOKU CIYXXObl NONMITUNEHOBbIX
TPy60NpoBO/0B, 3aM0XEHHbIX B CTpaHax CKaHAMHABUM elle B
50-e rofibl NPOLUMOr0 CTONETUS, ObINK JOMNOSHUTENLHO YBESN-
YeHbl HAa AecATKM neT. COBpPeMeHHble KNnacchbl MOANITUIEHOB
(M3 100) obrapalT TakUm CTPOEHWEM W XapakTepucTUKamu,
KOTOpbIE MO3BONAOT paccuuThiBath Ha 100-NeTHWIA CPOK CNYX-
6bl NONM3TUNEHOBOM TPYObI.

[nsa YL 80-neTHWii cpok aKcnyaTauum ToXe He npegen.
OfHaKo B yCNOBUAX COBPEMEHHOIO rOPOLCKOr0 X0351ACTBA TPY-
6bl BOJOCHAOXEHN U3 METaNIoB MOABEPXKEHbl YCKOPEHHOMY
CTApeHIo MOA BUAHMEM 6YXXALOLLNX TOKOB. 3TO TaK Ha3blBa-
emas 3/1eKTpOMarHnTHas Koppo3usi. CKOpoCTb Takoi Koppo3un
MOXeT focturats 1,5 MM B ro. B nosnHoi Mepe 310 Kacaetcs u
Tpy6 13 HLUI. YCTpOoACTBO creLnanbHbIX 3aLUTHBIX NOKPbITUNA
— MeponpuaTe JoporocTosLlee. K ToMy Xe CpoK (akTu4eckon
CNYXO6bl 3TUX MOKPLITUA HE CPABHUM CO CPOKOM CNyX6bl CamM0-
ro matepuana YLUI. BepoaTHOCTb paspyLLeHns Tpy6 U3 HyryHa,
B TOM YWCNE YyryHa C LapoBUAHbIM rpacduToMm, Noj BIUSHUEM
HaCbILLEHHON KabesibHbIMU CeTSAMU COBPEMEHHOW FOpPOACKOM
cpelpbl ABUIOCH eLle ofHUM (hakTopoMm, npefonpenenuBLInm
MacCOBbIii Nepexos MUPOBOA WHAYCTPUM BOLOCHAGKEHUS Ha
nosMMepHble TPYOONpOBOb!.
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OfHUM M3 HeJABHUX NPUMEPOB «YCKOPEHHOTO U3HOCA Yyry-
Ha» ABMSETCA U3BJIeYeHHasn npu paboTtax Ha MutpoaHbeBKOM
wocce B CaHkT-TeTepbypre YyryHHas Tpy6a. C MOMeHTa ee 3a-
NoXXeHus npoLusio He 6onee 50 fneT, 0gHaKo Tpyba Gbina n3be-
[leHa Koppo3uei 10 Ablp. [10 MHEHUIO cneunanucToB, OAHOI 13
MPUYUH YCKOPEHHOrO CTapeHus NOCnyXuno 6M3Koe pacnoso-
)KEHUE CUMOBbIX NEKTPOKabenen. A MOXHO N CErofHsa, B yC-
NOBUSAX UHTEHCUBHOIO Pa3BUTUA FOPOLCKOr0 X035CTBA, HANTL
MECTO, rie BOAONPOBOA He OyAeT COCeLCTBOBATL C CU0BbLIMU
KabenbHbIMK CeTAMN?!

«bnyxpaaroLLne TOKM — CMYTHUKY YEJI0BEKA, UX MCTOYHUKAMK
ssnstoTes J19M, cunosble kKabenn MeTpo, TPaHCOPMaTOpHbIe
noAcTaHuuu. [oaTomy Tpy6bl LOMKHbI ObITh 3aLUNLLEHbI OT TO-
Ka... Ha 3anage aToii npo6nembl HET. BMECTO MeTannmnyeckux
TPy6 Tam UCNONb3YHTCH KepaMU4ecKue Uim nnacTukoBble, KO-
TOPbIE He MOJBEPXKEHbI ObICTPOI KOPPO3NUU, UX CPOK LEeNCTBUS
—100-150 net. KOHeYHO, OHM JOPOXKE METANNNYECKUX TPY6, HO
KTO 60MbLUE CIKOHOMWUI B UTOTE, YYMTLIBAA MOYTU €XErofHbIe
PEMOHTHbIE paboThl U paspyLlaemble BOLOW (hyHAAMEHTbI 34a-
HUN?..», — 3TO MHEHNe K.r-M.H, B.I.3ankaHoBa, 3aBefytLLero
naéoparopuen reoakonorun MockBbl U TOPOACKUX arnomepa-
umnin ViHctutyTta reoakonorum PAH.

06a martepuana, M3 n YLWI (npu ycnosum 06paboTku HLLT
LIeMEHTHO-NECYaHbIM MOKPLITUEM U3HYTPU U BUTYMHBIM JTAKOM
UM KOMMO3UTHBIM MOKPLITUEM METININYECKUM LUHKOM 1 6U-
TYMHbIM J1TAKOM CHapy>Xu), YCTOA4YNBbI K BO3AEICTBUIO XUMUYe-
CKI arpecCuBHbIX CPeA. 3a NoAPO6HbIMU AAHHBIMI MOXHO 06-
patuTbes K CneunanbHbIM JaHHbIM N0 XUMUHECKON CTOMKOCTH
MOSIM3TUNEHOBBIX TPYD, NPUBELEHHLIM B aBTOPUTETHBIX Chpa-
BOYHbIX U3JaHusX [6]. Huxe npuBoauM ApKYH0 XapakTepucTuky
XUMWNYECKOA CTOMKOCTU MOSIMITUIIEHOBLIX TPY6. ABTOP LMTATbI
— 3aBeJyHoLNiA Kadpeapon XMMUYECKOi TeXHONIOMK NiacTMace
CaHkT-lMeTepbyprckoro [ocyaapCTBEHHOrO TeXHONOrM4ecKoro
WNHcTuTyTa, LOKTOP TEXHMYECKUX HAyK, npoddeccop B.K.Kpbixa-
HOBCKMIA: «B ycnoBnax Bo34eNCTBUSA aKTUBHbIX (DEPMEHTOB M0-
NUNPONMWAEH M NONUITUNEH PabOTaKT TaK Xe, Kak dhToponsnact
— nonuTeTpagTopaTUNIEeH. A oToponnact — 370 abCOMTHO Xu-
MUWYECKN CTOVKNIA maTepman. Copbuus nonnaTuiaeHa HUYTOXHA
—0,06 r Ha 100 r maTepuana. MonnaTNEHbl OTHOCATCSH K CamOW
CTOWKOW B XUMUYECKOM U GMONOrNYeCKOM OTHOLLEHWN rpynne
marepuanos. /13 nonumepHbIx Matepuanos [enatoTcs SHL0NPo-
Tesbl! «Axunnecosa naTa» TepMOonIacToB — Temneparypa, KoTo-
pYHO KaTeropuyeckn Henb3s nepeLlarnsarb. [103T0My B CuUCTE-
max, roe Temnepartypa gocturaet + 60 — + 80°C, nonuatuneH
HYXHO CNOSIb30BaTb 04€Hb YMeno. Ho BO BCeX CuUCTeMax, rae
Temnepatypa Haxoautcs B npeaenax go +40 °C, nonuatunex
paboTaeT NpekpacHo».

HeT COMHeHWiA B CaHUTApPHON HAZEXHOCTU TPY6 13 NONUITU-
neHa 1 'y cneumanucTos u3 EBponbl. [laxe Takas KOHCepBaTyB-
Has [epXasa, Kak BenukobputaHus, 3Ha4NTENIbHO COKpartunia
NPOM3BOACTBO YYryHHbIX TPY6 U CLenana peLmnTesbHbli BbIGOP
B N0Mb3y Tpy6 13 nonnatuneHa. Geirvac Ha TymaHHOM Anb61o-
He peanu3yetcs Cpasdy HeCKONbKO MACLUTABGHbLIX MPOEKTOB MO
PEHOBALMM CUCTEM NUTLEBOTO BOAOCHA6GXEHUS. C y4yeTOM npe-
KpacHbIX Xxapaktepuctuk M3 Tpy6 komnauus Thames Water
Utilities 8 2003 roay Hayana 3ameHy CyLLECTBYHOLUUX CeTei
VMEHHO Ha TPy6bl U3 NONM3TUNeHa. BoI6op B NONb3y NonuaTu-
NEHOBbIX TPY6 GblIT CAENaH UCX0AA U3 MOABMXKHOCTYU MMUHUCTLIX
NOHIOHCKNX TPYHTOB W arpeccuBHOr0o BO3LENCTBUS, KOTOPOe
0Ka3blBAET Ha 3a/10XKEHHbIE TPYObI AOPOXKHAsA Harpy3ka. [lonon-
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[MpumeHenue M3 Tpy6 Npu CTPOUTENLCTBE CETEI HAMOPHOrO
Bof00TBeAeHUS, CaHKT-MeTepbypr, TananHCKoe Locce

HUTENIbHbIM apryMEHTOM CTana BO3MOXXHOCTb MPOTAHYTb 4aCTb
HOBbIX TPy6ONPOBOAOB 6ECTPAHLLEHbIM METOLO0M.

B Hawel cTpaHe OQHWMMW U3 MEPBbIX Ha4anu NpuMeHeHue
NONMaTUNEHOBbIX TPY6 cneumanucTbl MY «BogokaHan CaHkT-
lMeTepbypra». bnarogapa nx ycunusam B PervMoHe NOsBKUIOCH
MHOr0 BbICOKOKBANUULMPOBAHHbIX CTPOUTESbHbIX NOJpa3fe-
NEHWi, yMerLwmx paboTarb ¢ 3TUM COBPEMEHHbLIM MATepUasom.
CnycTa noyTH AecATb NeT, NPOLIEALINX C HaYana BHEAPEHUS HO-
BbIX TexHonoruit B MNetep6ypre, NONUITUIIEHOBbLIE TPYOLI CTANM
HACYLLHON HEO6XOAMMOCTBIO NPY CTPOUTENLCTBE 6ONbLIMHCTBA
HOBbIX 0O6bEKTOB pervoHa. Mpeanpudtus, ymerLlme OLeHNBaTh
3KoHoMuYeckylo addpektusHocTb — Nokian Tyres, Elcoteq,
npom3oHa Homgopd-CtpenbHa, Toyota, IKEA — cienanu BbI6Op:
BOJOCHAOXKEHME 3TUX WU Apyrux 06bekToB GeBepo-3anagHoro
pernoHa Begercs no Tpy6am u3 9. Mpu CTPOMTENbCTBE HEKO-
TOPbIX U3 YKa3aHHbIX 06LEKTOB 3apy06exHbIe 3aKa3qukn npsamo
HacTauBanu Ha 3aMeHe YKa3aHHbIX B NPOEKTE CTANTbHbIX 1IN Yy-
FYHHbIX TPY6 HA KOMMYHUKaLMK U3 nonuatuneHa. U netepbypr-
CKMe CTPOWUTENU 0Ka3anuchb NOSTHOCTbLIO rOTOBbI K TaKUM TPe6o-
BaAHUSAM.

PeMOHTONPUrogHOCTb KAk YYryHHbIX, TaK W MOJIMITUIEHO-
BbIX TPY6 HaXOAMTCSA Ha BbICOKOM YPOBHE. Tpy6bl U3 YyryHa, 06-
nagaroLme U36bITOHHON XKECTKOCTbIO, KOMMYHAmbHbIE CNYXObl
FOTOBbI PEMOHTUPOBATL CTaHAAPTHLIMK CnOco6amu. AnacTuy-
Hble 13 Tpy6ONpOBOALI TaK XXe UMEIT MOJHbIA Habop NpoBe-
PEHHbIX PEMOHTHBIX TEXHONIOMMIA. Ha CEeroAHALIHNIA [eHb CyLLe-
CTBYIOT TEXHONOTMUU MO PEMOHTY W BPE3KE B HAMOPHbIE NONu-
3TUMEHOBbLIE BOZONPoBOAb! AnameTpom o1 20 go 1600 mm. Mu-
POBbIMI NnepaMn NOA06HbIX TEXHONOTMIA ABNATCA BPUTAH-
CKue, HemeLKkue U ascTpuiickue komnawum Viking Jonson,
Arpol, Hawle (cneunanbHble (PUTUHIA BbINONHEHbI AR NOMKU-
3TUMEHOBbLIX TPY6 AnameTpom 4o 1600 MM 1 y4uTbIBAOT penak-
cauuto 113). Komnanun Friatec n Georg Fischer noctasnsioT 8
Poccuto peMOHTHbIE U COBLNHUTENbHbIE 3N1eKTPOCBapHble M3
PUTUHIN 49 HANOPHbIX TPY6ONPOBOLOB. YKa3aHHble TEXHOIIO0-
Ty cepTUdULMPOBaHbI 1 YCTELLHO NpUMeHATCs B Poccum kak
B raso-, Tak 1 B BOJOCHaGXeHuW. CyLLeCcTBYIOT crneunanbHble
Kanubpartopbl Ans 065erdyeHns paboTbl PEMOHTHbIX U CTPOU-
TenbHbIX cNYX6 ¢ M3 TpybonpoBogamm 60NbLIOTO AUAMETPA.
MNogo6HbIE MHCTPYMEHTHI 3anafHble KOMMEern WCnosib3yoT Ha
NPOTSXKEHUM MHOTUX feT. Y chneunanucToB aBapUmMHbIX CIyX6

POCCUINCKMX TOPOJOB €CTb BO3MOXHOCTb MPUOBPECTU BECh
KOMMNJIEKT NPUCNOCOBNEHNIA, KOTOPLIMI MOMb3YHOTCA UX €BPO-
nenckue Konneru.

BaHbIM (DaKTOpOM SBNISETCA U CTOMMOCTb TPYOOMPOBOA-
HbIX cucTeMm. [1paBUnbHO N CPaBHMBATH JIULLIL CTOMMOCTb MO-
FOHHOro MeTpa Tpy6bl Ha CKaje 3aBoAa-u3roTosutensa? Beab
pasnnyHble Matepuanbl TPe6YIOT pasnnyHbIX PacxofoB Ha Lo-
CTaBKY Ha 06bEKT, MOAr0TOBKY TPAHLLEN, MOHTX. CyLLeCTBEH-
HO Pa3NUYaKTCA W BO3MOXHOCTM B KOMMNEKTALUN COEAUHU-
TeNIbHbIMI [eTansiMu.

KakoBbl BO3MOXHOCTM npoussogutens tpy6 ua YU B one-
PATMBHOW MOCTaBKE WHAMBMAYaNbHbIX (UTMHrOB? OTBET Ha
9TOT BOMPOC CErofHs ABMAETCSA aKTyalbHbIM 1 BO MHOrOM Of-
pefenseT HeXenaHue CneynanncTos BO3BPaLLaTbCs K paboTe ¢
YYTYHHOW TPYOOUA.

06Lwwit 6anaHc poiHka Tpy6 Ans BOAOCHAOXKEHUS B BEAYLLMX
CTPaHax MOXHO paccMOTPeTb Ha npumvepe lepmanuun. B otnu-
4ne 0T cTpaH CKaHAWHABWUM, rAe PbIHOK TPYy6 Ans NOA3EMHbIX
ceTell BOLOCHA6XEHNS MOMHOBACTHO NPUHAANEXUT NOSIMMep-
HbIM Tpy6am, [epManns, TaK e cama npou3BoaaLLas Tpy6obl 13
M3 1 cTeknonnacTka, TeM He MeHee, COCeACTBYET C TaKuUM
MOLLLHbIM MPOWU3BOAMTENEM YYTYHHbIX TPY6, KaK OpaHLms.

Puc. 4. Marepuanol, npuMeHsieMble [NnA  cO3JaHuA
Tpyb6onposonos BofocHabxewus B Tepmanuu. NI -
€UHCTBEHHbIA MaTepuan, NoKa3bIBaKOLLHiA YCTOHYMBBIA POCT
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[epmaHuK Ha pblHKe TPy6 Ans BOAOCHAGXEHWUS CBOGOAHO KOH-
KYpUpPYIOT TPyObl U3 TEX XK€ MATepMarnos, KOTOPbIE NMPUMEHAIOT-
cq B Poccuu. CokpallaeTcs npuMeHeHne Ans BOAOCHAGXKEHNS
Tpy6 13 vyryHa, MBX n ctanu (T.e. UMeroLMx pacTpybHoe Co-
efiiHeHne n Tpy6 KOPPO3MOHHO-HEYCTON4NBLIX). B TO e Bpe-
MS$i, YBENIMYNBABTCA [ONS PbIHKA TPY6 U3 nonuaTtuneHa. Camblii
60NbLIONA POCT [EMOHTPUPYLOT TPy6bl 13 T3 100. 3TM faHHbIe
NOATBEPXOAOTCH POCTOM KONMWUYECTBA NPEANPUATUIA, NPOU3BO-
OALLNX HanopHble TPy6bl A BOAOCHAGXeHNs u3 M3 BO BCeM
mupe. B Poccuu Bbinyck Tpy6 M3 NonnatuieHa BO3poc 3a npo-
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wenwnii 2005 rog Ha 15%, 1 3TOT POCT ABNAETCSA YCTONRYMBBIM,
npu4yeM TeMMbl POCTa YBENUYUBAKOTCA U3 TOAA B MOA YXKE Ha
NPOTSXKEHUN NPOSOIKUTENIbHOr0 BpemeHu. Tonbko B EBponen-
CcKoil YyacTn P® cerogHs ycnewwHo paboTarot 6onee 80 3aB0J0B
Mo NPOU3BOACTBY NONMITUNEHOBbIX TPY6. 3HAYMTENbHAS YaCTb
3TUX NPeAnpUATWIA ABNAKOTCA BHOBb CO3[AHHLIMU COBPEMEH-
HbIMU NPOWU3BOACTBAMMU.

V>Ke TpW 0TEYECTBEHHbIX NPEANPUATUS Hanagunu Boinyck M3
Tpy6 AN19 HANnOPHOro BOAOCHa6XeHUs anameTtpom Ao 1200 mm.
[Tpuyem ABa M3 HUX — HA HOBEIALLEM UMMNOPTHOM 060pYLOBa-
HUW. Pa3BuTie pbiHKa Camo Npejonpesenuio yenex nosiuatu-
NIeHOBbIX TPY6 B C(hepe XONOAHOro BOfJOCHabXeHus. OfHaKo,
HECMOTPSI Ha YKa3aHHbIA pocT, no 06bemy Bbimycka M3 Tpyb
Ans CUCTEM BOLOCHAGXKEHUS 1 KaHann3auum Poccus BCe eLle B
pasbl OTCTAET OT Pa3BUTHLIX 11 Pa3BMBAKOLLMXCS CTpaH. [To cocTo-
aHui0 Ha 1999 rog B EBpone HacuMTbIBaNoCh nopsagka 655 3a-
BOJI0B, NMPOM3BOAALLMX TPYObI U3 TepmonnacTos. [oaTtomy fo-
CTaTO4HO GOMbLLO NPOLEHT NOMMEPHBIX TPYG BCE eLLe NocTy-
naet B Poccuio 3-3a pybexa. Cama EBpona nepexuBaer HacTo-
Awmin 6ym npumeHeHns M3 Tpyo.

Puc. 5. HanopHoe BogocHa6xenue. Jonu pbiHka MI Tpy6 B
cTpaHax Esponbi

Takum 06pasom, NpUMeHeHe NoUMEpPHbIX TPY6 AN CTPOu-
TesbCTBA NOA3EMHbIX TPYOONPOBOA0B BOAOCHAOXKEHNA ABNIAET-
Cs Hambosee NONyNAPHLIM PELLIEHEM BO BCEX Pa3BUTbIX CTpa-
Hax mMupa. lpuMeHeHWe TPALULMOHHLIX MaTepuanos (4yryH,
CTanb) B CUy 9KOHOMUYECKUX UK 3KCMNyaTaLNOHHBIX Ka4eCTB
3TUX MaTepuUanos COKPALLAETCH, 1 Cermyac Ux JONA PblHKA Hey-
KNOHHO YMEHbLUAETCS.

B 70 e Bpems, KaXAblil N3 YKa3aHHbIX BbILLE MaTepuanos
MMEET CBOW [OCTOMHCTBA W HEJOCTATKL, KOTOPbLIE U Onpeaens-
0T €ro MpUMEHeHWe npu CTPOMTENbCTBE HOBbLIX MOA3EMHbIX
KOMMYHWKaLWUA BOLOCHABXEHMS.

TpyObl U3 YyryHa ¢ WapoBuAHbLIM rpaguTom
DocTonHcTBa:
L] prﬁbl 13 4yryHa aBnar0TCcA TpagnLUNOHHbIM MaTepuanom n He

TPEOYT OT NoAPAAYNKOB KaKOW-NIM60 AONOSHUTENbHON
NOAroTOBKY,;
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@ B CUNYy TPAAMLMOHHOCTM MaTepuana OT 3akasvuka He Tpeby-
eTCS Kakux-nu6o JencTBMA N0 opraHusaunu o6y4eHns Kag-
POB U COBPEMEHHOM CUCTEMbl KOHTPO/S KayectBa TPy6 W
(PUTUHIOB;

® Tpy6bl n3 YLUT CThIKYIOTCA pasbeMHbIM My(DTOBLIM COELIMHE-
HUeMm (04Ha Tpy6a BCTABNIAETCS B APYrYO U T.4.); MOHTAX Ta-
KUX TPy6 MOXHO NMPOBOAMTH CUNAMU HEKBANMULMPOBAH-
HbIX pabo4unx;

® Cpok cnyx6bl Tpy6 YLUT coctasnser 80 net (npu ycnosum
HOPM/IbHOr0 COCTOAHUS YNIIOTHUTENbHBIX MaHXeT, 0TCyT-
CTBUSI CMELLEHUN B TPYHTE, OCYLLECTBIIEHUS MEepOnpusTMii
Nno 3aluTe OT 3MIEKTPOMArHUTHON KOPPO3uK).

Hepocrarku:

@ YyryHHbIe Tpy60NPOBOALI NOLBEPXEHBI YCKOPEHHOMY CTape-
HUIO NOJL BO3[eiCcTBUEM 6NYXAAIOLNX TOKOB, 0CO6EHHO B
FOPOACKMX YCNOBUAX, rae TPy60npOoBOAbI NPOneranT B6n3mn
OT YNTOXXEHHbIX B FPYHT NUTAIOLLNX 3NEKTPOKa6een n apyrux
MHOFO4MCIIEHHbIX UCTOYHIMKOB. Ha Takux y4acTkax uieT ak-
TUBHAs KOPPO3US W 3NIEKTPOXUMUYECKOE Pas3pyLLeHne Tpyo
3 METasoB;

@ 60nee BbICOKAA CTOMMOCTb TPy6 1 cputuHros u3 HLUM, oco-
6eHHO Ha anameTpax meHee 300 MM (EAMHCTBEHHBIM MOCTaB-
LLIMKOM OTeYecTBeHHbIX Tpy6 13 YU guametpom o 300 Mm
ABnaeTca npeanpusTtue B LieHTpansHoi Poccun);

@ Manblil JuanasoH guameTpos (B Poccuio Tpy6bl YL guame-
Tpom 6onee 300 MM HY)XXHO UMNOPTMPOBATL U3 Kutas unu
3anafHoit EBpOnbI; CTOMMOCTb Taknx Tpy6 C y4eTOM 40CTaB-
KN SBNIAETCA HEKOHKYPEHTOCMNOCOOHOIA);

® 60/bLUNE CPOKM NOCTaBKM (DACOHHBIX AeTaner u3 YLUT. One-
PaTUBHO pearmpoBaTb Ha U3MEHeHUe NPOeKTa HEBO3MOXHO.
06wWKin cpoK caayn 06beKTa CyLLECTBEHHO 3a4ePXKNBAETCS.
Y106bI 136€XaTb CPbiBa CPOKOB CAA4N 06bLEKTa, CTPOUTENN
BbIHYXX[IEHbI N3r0TaBNNBATL (DACOHHbIE YACTU U3 CTaNU, YTO
3HAYNTENbHO YMEHbLLIAET 06LLYH0 LONrOBEYHOCTb TPYBONpo-
BOJA;

@ Da3beMHbIe PacTPyOHble COEAUHEHNA TPYO N3 YyryHA ANf Ha-
MOPHbIX CETEN ABNAKTCA CYLIECTBEHHbIM HELOCTATKOM.
lpakTnka nokasana, 41o B yCnoBuAX 6010TUCTbIX U NOLBUX-
HbIX FPYHTOB NMPOUCXOAMNT CMeLLeHe Tpy6 0THOCUTENBHO 06-
pasytoLLelt, yron Mexay AByms Tpy6amu npesbILaeT gonyc-
TUMbIA NPOU3BOAUTENIEM NPEZEr, N BO3HUKAET Te4Yb Hanop-
HOro Tpy60onpoBoAa B MecTe pacTpybHOro coeanHeHus. Ms-
6exaTb 3TOr0 MOXHO TOJIbKO NMPOBELEHNEM CEepbe3HelLLeN
NOAr0OTOBKOW OCHOBAHMSA [HA TpaHLUeu, BNioTh A0 3abusa-
HUS CBAN C UX TOPU3OHTANbHOI CBA3KOIA, 4TO HECOU3MEPUMO
MNOBbILIAET CTOMMOCTb M CPOKU paboT.

Tpy6b1 n3 nonuatunexa (M3)

HocTouncTBa:

@ 3KOHOMWUYHOCTb (MO CPABHEHWIO C TPY6GaMK U3 HYyTyHa);

@ [13 Tpy6bl B Mupe 1 B Poccui SBNAOTCSA eAMHCTBEHHbIM Ma-
TepuasomM, NPUroAHLIM BO BCEX Cly4asax NPoOKNagku c uc-
noJib30BaHNEM METOLa rOpU30HTaIbHO-HANPaBEHHOro 6y-
peHns. Bo3MOXHOCTb NMpPOKMagku 6ecTpaHLlenHbIM Croco-
60om Tpy6 13 M3 0c060 LiEHHa B YCNOBWAX LIEHTPA FOPO/a;

® CPOK CIyXO0bl He MeHee 50 NneT rapaHTUpoBaH TPeboBaHNAMM
F0CTa. ®akTtnyeckunii cpok cnyx6bl Tpy6 13 M3 100 moxert
coctasnate 4o 100 ner;
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@ [10/IN3TUNIEHOBbIN TPYGONPOBOA SABJIAETCH FOMOIEHHbIM 1 He
MMEET HeHaZeXHbIX PACTPyOHbIX COEANHEHNIA;

@ [13 He BOCMPUUMYIB K BO3LENCTBUIO 61YXXAAKOLLMX TOKOB (He
NPOBOAMT TOK);

® yCTOR4MBOCTL M3 TPY6 K NOABMKHBLIM FpyHTam. 13 Tpy6a co-
eqnHseTCs cBapkoii. M3 Tpy6onpoBoz ABNAETCA PaBHOMNPOY-
HbIM 10 BCeli AnuHe. M3 Tpy6bl MaKCUMaNbHO HENPUXOTIN-
Bbl K Ka4eCTBY M04Bbl. B ycnoBuax 60n0TUCTLIX U NOLBUX-
HbIX TPYHTOB 3TO MO3BONAET N36eXaTb Npo6iem, KOTopble
BO3HMKAIOT C PACCTbIKOBbIBAIOLLMMUCA PAaCTPYOHbIMU COeau-
HEHMAMMW YYTYHHBIX W CTEKNONNAacTUKOBbIX Tpy6. OTnagaet
HEo6X0MMOCTb B JOPOrOCTOALLNX MEPONPUATUAX MO YKPen-
NEHN0 0CHOBaHMA TPy6oNpoBoa ceasMu, 6ETOHHbIMU 6110-
Kamu, ynopamu Ha noBopoTax Tpacchl v T.n.;

@ BbICOKAs PEMOHTONPUrOAHOCTb (LUMPOKO Pa3BUT PbIHOK (pu-
TWHIOB [715 BPe3Ku B 13 Tpy6onpoBobl U PbIHOK (DUTUHTOB
LN PEMOHTHbIX paboT Ha M3 Tpy6onpoBofax AnameTpom o
1600 mm). Bce doutuHri pazpaboTaHbl cneunanbHo 4is no-
NIN3TUIEHOBBIX TPYD 1 Y4NTLIBAOT penakcauuio M93;

® [13 Tpy6bl ABAAOTCA HANbONEee NPUMEHSEMbIMIA B MUPE MPU
nepeceyeHun Tpy6onpoBOLOM BOLHOM nperpagbl (Co3naHue
NOABOAHbIX TPY6ONPOBOLOB);

® BO3MOXHOCTb Bblbopa npoussogutens. bonee 1000 npegn-
npuATWiA No BCeMy MUpy npou3soadT M3 Tpy6bl Ans Hanop-
HOr0 BOAOCHAOXeHUs No eanHomy ctaHaapty (ISO 4427 un
HaUWOHaNbHbIE aHanorm 3Toro craHgapra; B Poccuu 3To
rOCT 18599-2001). Mo npuyuHe MCMONMb30BAHWA EAMHON
cTaHgaptuaaunu M3 Tpy6bl ABNSKOTCA NONHOCTLIO B3aNMO3a-
MeHseMbIMu. Takum 06pa3om, OTCYTCTBYET 3aBUCUMOCTb 3a-
Ka34MKa OT HECKONbKUX MOHOMOJIbHbIX MPOU3BOLUTENEN,
Kak B cny4ae ¢ Tpy6amu n3 HLUT unu cteknonnactuka;

@ Kparyailune CPOKM NOCTaBKMW. V13-32 XECTKON KOHKYPEHLIMM
1 60NbLIOT0 KOMMYECTBA POCCUNCKUX U MHOCTPAHHBIX MPO-
13BOANTENENA CPOKKM nocTaBkn M3 Tpyb M3MepsTCs He-
CKONTbKMMI JHAMU. TO OTHOCUTCSA M K (DaCOHHbIM AeTansm,
KOTOPbIe 3a4aCTyio TPebyeTcs U3roToBUTL N0 UHANBULYAb-
HbIM YepTexam Yy)Xe nocne Hadana pabot. YHuguunposaH-
HbI CTaHAapPT Ha 19 Tpybbl NO3BONSAET, HANPUMED, Ha4YaTb
pa6oty ¢ 13 Tpy6amm 04HOro NPON3BOAMTENS U CPOYHO MO-
NY4UTb HEOOXOAUMbIE (PUTUHIN W LOMONHUTENBHOE KONUYe-
cTBO TPy6 OT Apyroro npoussoautens. bonee 1000 npea-
npuaTuii npom3eoadat M3J Tpybbl ANS BOLOCHAGXKEHMS NOo
efIMHOMY CTaHZApTy W BCe 3TU TPY6bl ABMAKOTCA B3aMMO3a-
MEHAEMbIMMU.

Hepocrarku:

@ Heo6X0AMMOCTb UCMONb30BaHNA KBANUMULMPOBAHHOIO Nep-
COHana 1 CnewunansHOro CBapoYHOro 060pyaoBaHus (KOTo-
poe, BMpo4Yem, UMeeTcs y 6ONbLUMHCTBA KPYMHbLIX POCCUIA-
CKMX KOMMAHWI, OCYLLECTBAAKOLWMX pabdoTbl MO CO3L4AHWIO
NHXEHEPHbIX CeTeit);

@ HE06X0AUMOCTb KBANUULMPOBAHHOIO KOHTPOSIA CO CTOPOHBI
3aKa3yuKa. Tak Kak pbIHOK Tpy6 13 M3 A8 NOA3EMHbIX CETeil
BOJOCHA0XXEHNA 4Pe3BbI4aANHO LLIKPOK, HA HEM MPUCYTCTBYIOT
He TOJIbKO Ka4eCTBEHHble MPOAYKTbI U yCnyru. Y OTAenbHbIX
rOCYAapCTBEHHbIX CTPYKTYP O CUX MOP HE HanaxeHa peab-
HO [eiCTBYKOLLAsA CUCTEMA KOHTPONSA Ka4eCcTBa NPUMEHSEMbIX
NoNMMEpPHbIX TPY6 Ans BOLOCHAOXEHWS U BOLOOTBEAEHUS.
He[locTaTo4HO CneuuanucToB, Crnoco6HbIX KBanuuumpo-
BaHHO MPOKOHTPONIMPOBATL COBSIOAEHUE NOAPASYUKOM Tex-

B kpatyaiiume cpoku UMeHHOo 13 13 Tpy6 Obinn M3roTOBNEHBI 1
NOCTaBJEHbI CIIOXHEALLNE y3Mbl Ans (DOHTAHHOr0 KOMM/eKca Ha
nnowaam y craHuum metpo «MockoBckas» B CaHKT-lleTepbypre

Honorun ceapku M3 Tpy6. KOHTponMb KayecTBa camux Tpyo
Lns BOAOCHA0XEHNS 1 Ka4eCTBA X CBAPKM 3a4aCTy0 CBOAMUT-
CSl K NONYYeHN0 CepTuduKara CoOTBETCTBUSA Ha TPYObI 1 06-
MM NPUEeMO-CAATOYHbIM UCMbITaHUAM Tpy6onposoaa. Kak
pesynbTar — B CEeTAX BOAOCHAGXEHMS BO3MOXXHO NPUMEHEHE
HEKA4eCTBEHHbIX TPYO WNK rpyboe HapyLleHWe TeXHONorum
MOHTaXa Tpy6. Bo3HuKalOLLIME 0TKa3bl He aHaNU3MPyrTCs, a
LeNaeTcs BbIBOA O «HEHA[EXHOCTU» COBPEMEHHbIX MOSU-
MEpHbIX TPY6 B LieSIOM. [MpakTiKa nokasbIBaeT, YTO 60JIbLLNH-
CTBO OTKA30B BO BHOBb CO3[aHHbIX MOA3EMHbIX BOAOMNPOBO-
Jax U3 NONUMEPHbIX TPy6 MPUXOAMTCA Kak pa3 Ha CBapHbIe
COEANHEHUS, BbINONHEHHbIE C HAPYLUEHWEM TEXHONOrUM W
HU3KOKA4eCTBEHHbIE («KYCTapHble») COEANHWUTENbHbIE [eTa-
nu. Kak HaBecTn nopsijok B 3T0M Bonpoce?!

lpoBeneHne, N0 NHULMATUBE 3aKa34nKa, PErynapHbIX BXOL-
HbIX KOHTPOJIbHbIX UCMbITAHWIA NOCTABMAEMbIX TPY6 U COEANHU-
TefbHbIX AeTanen NpenaTCTBYeT MPUMEHEHWI0 B MOA3EMHbIX
Tpy60NpoBoAax BOLOCHAGXKEHNS NPOAYKLWN, U3rOTOBJIEHHOI C
HapyLLEHNeM TEXHOMOrnu.

B rasoson otpacnu, rae M3 Tpy6bl NOBCEMECTHO NPUMEHS-
t0TCA AN CO3JaHMs NOL3EMHbIX ra30MPOBOL0B, KOHTPOSIb Kade-
ctBa 13 Tpy6 1 COBMIOAEHMS TEXHONOrMM NX MOHTaXKa OpraHu-
30BaH A0MKHbIM 06pa3om. CneumanucTbl No CTPOUTENLCTBY NO-
NNITUNIEHOBBLIX ra30MpPOBOAOB UCMOMb3YIOT METOAbl abopa-
TOPHbIX UCMbITAHWI Ka4ecTBa npumeHsaemMbix Tpyo6. [posogatcs
nabopaTopHbIe IKCMPECC-TECTbl CBAPHbIX COeUHEHUNA. Kak pe-
3ynbTar — 0Tpacnb 3hHeKTUBHO PaA3BUBABTCA, YCMELUHO Mpu-
MEHAS1 B OrPOMHbIX 06bEMax COBPEMEHHbIE HALEeXHbIe TPyObl
13 nonuatuneHa. B 3Toil cBA3M, CaMoe Cepbe3H0e BHUMaHue
HEo6X0ANUMO yaeNnaTb Mepam no opraHm3aunn 3MeKTUBHOIO
CUCTEMATWYECKOr0 KOHTPONS npu CO3LaHWU CeTern BOLOCHA6-
XKEHUs U3 NOSIMMEPHBIX TPY6.

«[lceBOHEAOCTATKMU» PA3NIM4HbIX BUAOB TPYO

K Takomy BUAy «HeLOCTaTKOB» OTHOCATCH UCKaXKEHHbIE UMK
NPOCTO NIOXHbIE CBELEHNSA, NPUBOSUMbIE OTAENbHLIMU CTOPOH-
HUKaMU TPAAWULIMOHHbLIX MATepuanos N0 OTHOLUEHWIO K Tpy6am
3 COBPEMEHHbIX MaTepnanos. O6bIYHO BbIBOAbI, CAENAHHbIE B
nyénukauuax noJo6HOro YpOBHA, He VMEIOT Cepbe3HOro
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Hay4HOr0 NMOATBEPXIAEHUA N PACCHUTaHbl NULWb HA TO, YTO Obl
nocesTb COMHEHWE B [OCTOMHCTBAX MPOAYKLUMM KOHKYpEHTa.
«[0BOPM NpaBAy, HO HUKOTAA BCEW NpaBhbl». ATOT NOAXOA LUN-
POKO WCMONb3YETCA CreumanucTamMmu no MapketTuHry Tpyé us
TPAANLMOHHBIX MATepUanos.

PaccMoTpuM 13 cambIX «CUNbHbLIX» apryMEHTOB NMPOTMB M0-
NN3TUNEHOBBLIX TPYO, KOTOPbIA PErynspHo NpuMBOAWT B CBOUX
nyoénukauuax narotosutens Tpy6 3 YLUT. 310 goknan Hauuo-
HaNbHOr0 ynpaefieHus TpaHcnoptuposkun CLUA  PB98-
917001/MTSB/SIR-98/01 «Xpynkoe pacTpecknBaHue B MniacT-
MacCOBbIX Tpy6ax Ans rasopacnpegenequs» [7].

Ha ocHOBaHuW matepuanos yKasaHHOro [OKnaja OThellb-
Hble CNeLnanncTbl N0 NPOABMKEHNIO YYTYHHBIX TPY6 NPUX0AAT
K BbIBOAY, YTO HafieXHbIA CPOK CNy>0bl BCex 19 Tpy6onpoBo-
[0B He npesbiwaert... 11,5 net! Bo3HMKaAET BONPOC: N0O4EMY Xe
TOr4a BeCb MUP MPOLO/MKAET YNPAMO «HACTYNaTb Ha Te Xe
rpabnu» n He 3anpeuiaet npumeHeHne M3 Tpy6? Mo Kakoi
NpUYUHE eXerofHo YBenu4ueaetcs ux notpebnenne? Bce
04€eHb NpocTo. [l0CTaTO4MHO 03HAKOMUTLCA C YKa3aHHbIM [0-
KNagom NOSHOCTbIO. YXXe B npeambyne K Joknagy nonumep-
Hble TPYObl XapaKTepM3YTCA Kak «6e30nacHas u 3KOHOMUY-
Has anbTepHatMea Tpybonposojam K3 MeTansos». [1poyTsa
MOSHOCTbIO CAeNaHHble B Joknane 3akntoyeHus (ctp. 40) u
Pekomenpaumn (ctp. 41-43), nerko NoHATb UCTUHY. [leiicTBU-
TeNbHO HECK0NbKOo Tpy6onpoBOA0B, 3a0XeHHbIX B 70-80 ro-
Ibl, 0Ka3anucb W3roTOBMIEHbl W3 HEKAYECTBEHHOrO ChbIpbA.
AHanm3 0TKa30B, NPOBELEHHbIA AMEPUKAHCKUMMW Y4EeHbIMU,
06HapYXun Lenblil KOMMIEKC NPOCHETOB MpW NPOEKTUpOBa-
HUW YKa3aHHbIX ra30npoBOA0B, B TOM YUC/E U HEe OTHOCALLMX-
¢ Hanpsamyto K M3 Tpy6am.

11 kakoi e BbIBOA AenaeTcs B aoknage? M9 Tpybam oTkasa-
HO B moBepumn? OHu 3anpelleHbl? Hao6opoT. Tpy6bl 3 M3 npo-
JOJKAKT YCMELUHO NPUMEHATLCH B CUCTEMAX ra30CHAOXEHNS.
AMEpMKaHCKWe CreLnannucTbl U He JymMann 0TKasblBaTbCA OT UX
1CNoJNb30BaHNsA. BCcem BOBJIEYEHHBIM B BOMPOC OpraHu3alusm
JAI0TCA YETKNE TEXHUHECKNE PEKOMEHALNN, HAaNPaBNeHHbIe Ha
CNPaBEHNE BbIABNIEHHbIX HEA0CTATKOB. B pe30sitoTMBHON Yac-
TW JOKNaja roBOPUTCA NiNLb 0 HEOBXOLMMOCTU BHECEHUS U3-
MEHEHWUN B METOANKM PACYeToB, CAeNaHHblX B 70-e rofbl npo-
LUNOro CTOMETUS, YCTAHOBIIEHUM XXECTKOr0 KOHTPONA KavyecTBa
NpoBefieHNs PaboT, WHXEHEPHbLIX PACYETOB U UCMOMb3YEMbIX
marepuanos [7].

AHanornyHo 06CTONT AEN0 1 ¢ APYrMMIM apryMmeHTamu, Bbpa-
CbIBaEMbIMMU HA WHAOPMALUOHHOE NMPOCTPAHCTBO HEKOTOPbLIMU
cneyuanucTamu no npojaxe Tpyb U3 Meau u vyrysa. Hanpu-
Mep, «CeHCaUMOHHbIe» MaTepuanbl 0 «NPOHULAEMOCTU NOJU-
3TUMEHOBbLIX TPYO LENbIM PALOM BELLECTB» WK O «3arps3He-
HUW NUTbEBONW BOAbI YePe3 NPOHULIAEMOCTb NMNIACTUKOBLIX TPY6»
[8, 10]. Eciu nONHOCTHIO 03HAKOMUTLCS C YKA3aHHbIMN MaTepi-
anamu, T0 CTaHOBUTCA O04€BUOHbIM — OCHOBHOW Mpo6nemoii
Tpy60npoBoOB NI NUTbEBOr0 BOJOCHAGKEHUS ABNAETCA...
Koppo3us Tpy6 n3 metannos [8]. B cnyyae Heo6XxoaAMMOCTM 3a-
N0XeHns Tpy60onpoBOAa XOI0AHO BOAbI B TAXENO, UMEHHO TA-
XKEJI0 3arPA3HEHHYH0 ONaCHbIMU BELLLECTBAMM NOYBY, MOXHO UC-
noNb30BaTb yTAApbl unm M3 Tpy6y ¢ AONONHUTENIbHLIM COEM
AIOMUHIEBON (DONbIK, BBOLMMOI B TPYGY B NMPOLIECCE IKCTPY-
3uu. MNpu 3anoxeHun B Takoii rpyHT Tpy6 n3 YU Heobxoanma
06s3aTe/ibHan 3alyuTa pacTpybHbIX COEANHEHUNA, Kak Haubonee
HEHaJieXXHOro 3/1eMeHTa CUCTEMbI M 3aLiMTa camoro marepuana
0T KOppo3uu.
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OfHako B MpakTMKe MPOEKTMPOBaHWA TPy6ONpPOBOAOB ANS
MUTbEBOr0 BOJOCHAOXKEHUS U30EraT UX 3aN0XKeHus Ha y4acT-
Kax TSKENIOro 3arpA3HeHust MoyBbl BELUECTBAMM, OMAaCHbIMU
ONS KN3HU YeNoBeKa.

Bo BCex oCTanbHbIX (CTaHAAPTHbIE 3arpss3HeHus) cyyasax 19
Tpy6a, Kak 06/1aaoLlas MakcMarbHON XMMUYECKON CTOWKOC-
Tbt0 (ISO Technical Report 10358) [11], nonHOCTbIO rapaHTupyeT
CaHUTaPHO-TUTMEHNYECKYIO 6e30MacHOCTb TPaHCMOPTUPYEMOi
BOAbl. VI3BeCTHA 3anagHbiM CheumanucTam u yctonymBocTb M3
Tpy6 K xnopy [6, 11, 13]. B Luenom »e BONpoc 0 TOM, KaK nocTy-
naTb B CUTyaLuun, KOraa Tpy6onpoBof, NUTbEBOrO BOAOCHAGXKEHUS
NPOKNAZbIBAETCA B FPYHTE, UMEIOLLUM TAXKENI0e XMMUYECKOe 3a-
TPSA3HEHME, [0 CMX NOP ABNSETCA NPEAMETOM Hay4YHbIX AMCKYC-
cuin. Ceitvac eBponenckme cneynanucTbl paboTaoT Haj, KOHLEn-
Li1ei eMHON CUCTEMbI TECTUPOBAHNA TPYO AN NOA3EMHbIX CUC-
TeM BOJOCHa6XeHNs. PaszpaboTka eauHbIX HOPM U METOLO0B UC-
MbITAHUIA AN ONPefeneHns CPABHUTESbHbIX XapaKTepUCTUK BIu-
AHUA PASNUYHBIX BUAOB ONACHBIX BELLECTB HA TPYOOMPOBOAb! U3
METassioB 1 NOMMMEpPHbIX TPYOONPOBOLOB TONIbKO Ha4anack. He
BbIpab0TaHbl HEO6XOANMbIE METOAbI UCMbITAHWIA. 3TO NINWb A0N-
rocpo4Has nepcrekTusa. B 6ymyLiem nnaHMpyeTcs CBECTU BOEAM-
HO HALMOHAbHbIE CUCTEMbI HOPM U MPABUM UCMbITAHNA NPOAYK-
UM ans BofocHabxeHus. Pabota no cospaHuto EAS (European
Approval Scheme) ocHoBaHa Ha aupektuee EC 98/83 (European
Commission Directive). B nepcnekTuBe Takyto CUCTEMY UCMbITa-
HUIA NNAHUPYETCS NMPUMEHATbL HA PABHbIX YCMOBUAX K Tpy6am 13
METassoB 1 K NoNUMepHbIM Tpy6am. Vicxoas n3 pesynsratos uc-
MbITAHWUIA, OYAET YCTaHABNMBATLCH COOTBETCTBME BCEX BUIOB TPYO
OyayLLm, 6011ee XKeCTKIM HOPMATKBaM 3KOJI0r0-rMrneHNYecKon
6e30nacHOCTU. MOBTOPMMCS, 3TO BONPOC MHOMOJIETHEN Nepcrek-
TMBbl. Ceii4ac NpoeKT Janek OT peanu3auus u3-3a OTCYTCTBUSA
npoueayp no 60MbLUNHCTBY BaXHbIX TeCTOB. Kaxnas u3 cTpaH
EBpoCOt03a NPOA0IKAET MO/b30BATLCH CBONMU HALMOHANBHBIMM
CTaHZapTamu, 1 BCE OHU MOATBEPXKAAIOT BbICOHANLLYIO CaHUTap-
HO-TUrMeHNYecKy0 6e30MacHOCTb Tpy6 13 3.

Ho, He [oXuasch pesynsratoB pabdoTbl M0 00bELUHEHUIO
HaLMOHaNbHbIX CTaHAAPTOB, CTOPOHHUKK Tpy6 n3 YLUI nocne-
LUWIN 3as8BUTb, YTO UMEHHO UX TPYObl Hanbosee 6e30MacHbl C
9KOJIOTYECKOM TOYKM 3peHns. ITO 3asiBMeHNE ABAAETCS NULLb
MapKETUHIOBOWN CreKynsumeit. 3asBiseTcs 0 Murpaunn apoma-
TWUYECKIX YrNEeBOAOPOAOB B Tpy6ax n3 M3. dakTnyeckas murpa-
1S Takmx BewlecTs B 13 Tpybax ecnu 1 nMeeT MecTo, TO B npe-
Jenax, abContOTHO HECONOCTaBUMbIX C OMACHbLIM [ 340P0BbS
4eroBeKa ypoBHEM.

Takum >ke 06pasom 06CTOUT CUTyaLMs C OCTaNlbHbIMU My6-
NINYHBIMK 32BMEHUAMM O TOKCUYHOCTI MONNITUSIEHOBLIX TPYO.
[esnHdopmupytoLLe Hac rocnofa OTYETNNBO MOHUMAKOT, YTO
Cepbe3Has Hay4yHas 06LLECTBEHHOCTb ObICTPO Pa30bMa4uUT Mno-
[OOHbIE «BOJIbHbIE» U3NIOXKEHUSA 3apYOEXHbIX UCCNEef0BaAHUN.
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Befib 3TM nccnefoBaHms y4eHbIM U3BECTHbI. [10THOCTbIO U3yye-
Hbl 1 BCE 3HA4UMble (PaKTbl UCTOPWUU PA3BUTUS MONUMEPHBIX
Tpy60NpOBOOB BOJO- 1 ra30CHaBXeHMs. I3BECTHbI Y4eHbIM 1
HACTOALLME BbIBOLbI, CLENAHHbIE UX 3aPYOEXHbIMU KONIeramu.

Bot 410 roBopuT B 0TBET Ha BONPOC «MOXHO N1 0TAATh Ka-
KOMY-TO 13 MaTepuanos (13 wnn YyryH) npeanoyTeHne npu
pa3paboTke NPOEKTOB 6GyayLLMX BOAONPOBOAOB?>» AMMNIOMUPO-
BaHHbIN MHxXeHep «Coto3a Mepmannm No BoJO- 1 razoobecneye-
Huto» (DWGV) Po6ept Cattnep: «Hu B koem cnyyae. 51 3apaee
npefocTeperat 0T 3T0ro. Kaxaas cucremMa MMeeT CBOW CUSTb-
Hble 1 cnabble CTOPOHbI...» [14].

Hafo 3ameTuTb, 4TO TEXHONIOTUS «HEPHOr0 N1apa» 4acTu4HO
NCNONb3YETCA U HEKOTOPbIMW 3apy6eXHbIMU MPOU3BOLMUTENS-
MU TPY6 13 YyryHa u meau. Heo6Xo4UMOoCTb YaepKaHus 4acTu
CBOUX MOCTOSAHHbIX MOKYMNaTesie Ha hOHe COKpaLLLeHMs Npous-
BOJCTBA YyryHa B MUpe BbIHYAWUIO OTAENbHbIX MapKeTONnoros
oTpacnu npuéeratb K NOA06HbIM CTPATErnsM.

[oCcynapCTBEHHbIE HAY4YHbIE U UCCIIELOBATENbCKNE UHCTUTY-
Thl, 3aHUMAIOLLMECH BOMPOCAMM KOHTPONSA W cepTudukalnm
TPY6 M3 MOSMMEPHbLIX MATepuanos, BNAAEOT AeNCTBUTENIbHON
KapTUHOW NpoucxoasLLero. VI Ha npoTsXXeHU MHOMMX NieT pe-
KOMEHJIYIOT [0BEpATb MOMNUITUNIEHOBLIM TPy6am TpaHcnopTu-
POBKY rasa W nuTbeBOi BOLbl. TaM HE MOHACIbILLKE 3HAKOMbI C
WCTUHHBIMM, 2 HE MHUMbIMU NPOBIIEMAMM COBPEMEHHbIX TPY6O-
NPOBOAOB. HO pacyeT Ha Cepbe3HbIN AManor co creumanmcTamm
B M/1aHbl XYNUTESel NONMMepHbIX TpY6 He BXoLuT!

CTaplunii Hay4HbIi COTPYAHUK YHuBepcuTeta um. baymana,
K.T.H A.9.Jo6pombicnos: «3a 40 net paboTbl C NONUMEPHbIMY
Tpy6amm NpUXoAMnOCh OMNPOBEPraTb MHOXECTBO JIOXHbIX U3-
MbILeHNiA. Camoe Moxoe, Y4TO OUNeTaHTbl BCErga yxogart ot
06CYXIEHUS»,

[leicTBUTENIBHO, HEBO3MOXHO MPELCTaBWTb, HYTO Hay4HOe
COOOLLECTBO BCEPbE3 BOCMPUMET CTOJb «HEOXUAAHHbIE» BbIBO-
[bl, COENAHHbIE B OTHOLUEHUN NONIMMEPHBIX TPY6... cneyuanuc-
Tamn N0 MapKeTUHry Tpy6 u3 HyryHa u megu. lovemy xe oT-
[enbHble NPOU3BOANTENU TPAAULMOHHBIX TPY6 NOCTOSHHO NOj-
HUMAIOT TEMY HALIeXXHOCTU NOSIMMEPOB 1 YXOAAT OT OTKPbLITOr0
o6cyxaeHna? OTBeT 04eBMAEH. Juanor u nouck WCTUHbI He
BXOLMUT B WX NnaHbl. G Takmm >Xe yCrnexom MOXHO MOCTaBUTb
NnoJ COMHeHMe 06LLYH HAeXHOCTb aB1anepeBo30kK 1 NbITaThCs
3anpeTuTb CamoseThbl HA MPUMePe OTAE/bHO B3ATLIX aBUAKaTa-
cTpod. Llenb y nogo6HbIX MHGOPMALMOHHBIX BbIGPOCOB COBEP-
LWEHHO 1Has. Kakas »e? Bbinrparb Bpems. 3acTaBuTb NPON3BO-
AuTenein nonMMepHbIX Tpy6 pasduparbes ¢ abeypaHbIMU 00BU-
HEHUAMY, [0Ka3blBaTb 04eBUAHbIE BeLlM. Beab [06POCOBECT-
HbI 3aKa34MK He CTAHET pUCKOBaTh, U NOTPeOYeTCH BPems, HTO
Obl OH cam pa3obparncs B cuTyauun. Ha Bpema pasbuparenscTs
KOHKYPEHT OTCTPAHAETCS OT PbIHKA. A 3aMHTEPECOBAHHbIE NLA
peanuaytoT To, pagmn 4ero 1 NpoBOAATCH NOA06HbIE akunn. be-
3abTEPHATUBHO MNPOLBUTaeTcs COOCTBEHHAs npoaykumsa. Ha
HECKOJIbKNX PErMoHaIbHbIX POCCUIACKUX PbIHKAX 3ajada no ocy-
LLIECTBNEHWIO TAKOrO0 MapKeTUHIOBOr0 X0A4a MPOW3BOAMTENEM
YYTYHHbIX TPYO Y)XKE peLeHa.

Camblit 6ernbii aHa3 MUPOBOrO OMbITa NPUMEHEHNS NONK-
MEpHbIX TPYO BeAyLIMMU CTpaHamu MUPA, KaK U YTOYHEHue
«NCEeBLOHEJ0CTATKOB» HE Y NPOAABLIOB TPALULIMOHHBIX TPY6, a 'y
NpeACcTaBuUTENen HaykKu OTKPOKT N060MY XenatoLemy UCTUH-
HYI0 cuTyauuio. «f1ceBaoHes0CTaTKM» HA MOBEPKY 0Ka3blBAKTCA
YMbILLUNEHHO UCKAXXEHHON, BbIPBAHHOM 13 KOHTEKCTA U NPOCTO
HEeLOCTOBEPHO UHOPMALIMEN, ype3aHHbIMU LUTaTamMi.

Tak cTouT N1 3aKas4uky (1 Tem 6onee, 3aKOHOAATENHO) UATH
Ha NMOBOAY Y NpoAasLa Tpy6 U3 0AHOro Martepuana u nocneLHo
3anpewlatb Tpy6bl n3 apyroro? CTOMT Nn 3aKpbiBaTh rnasa Ha
MupoBoi onbIT? 36erath amckyccuii? [Josepats cdhabpuko-
BaHHOW aprymeHtauum? Befb WCTUHHOE MONOXEHWE BeLLen
NPeLCcTaBUTENIAM HAYKN U3BECTHO, U OHU €ro He CKPbIBAtOT.

«[lonumepbl, B 4aCTHOCTW MONNITUNEHDI, N3Y4eHbl JOCTATOY-
HO NoApo6Ho. 3genusa n3 HuX OeicTBUTENbHO cnyxar 50 net.
Marepnan no cBOMM CBOIICTBAM MPEKPaCHbIA. BaxHO ymeno uc-
NoNb30BaTb €ro0 XapakTepUCTUKM». 3TO MHEHWNE JOKTOPA TeXHU-
YeCKWX Hayk, npodpeccopa, 3aBeayHoLLlero Kagenpon xummyec-
KO TexHonorun nnactmacc GaHkTt-lMetepbyprckoro focymapct-
BeHHOro TexHonoruyeckoro YHusepcuteta B.K.KpbKaHOBCKOrO.

300p0Bas KOHKYPEHLMS, KaK M3BECTHO, SBNSETCH OAHUM U3
cTumynoB nporpecca. MoHononusm OAHOrO NPOU3BOLUTENS
HEM36€XXHO NPMBOAMT K POCTY LieH W NafeHnto KayecTsa. Gero-
LHS BECb MMP NPOLO/HKAET YCNELIHO paboTath CO BCEMU BMAa-
MU Tpy6 4N NoA3eMHbIX CUCTEM BOLOCHAGXEHUS, B MEPBYHO
oyepefb C nonumMepHbiMu Tpy6amu. COBpeMeHHbIe MaTepuansl
1 TEXHOMOMM [eiCTBUTENIbHO TPeBYIOT 0T BCeX NPOeccmoHa-
nnU3Ma 1 He MPOLLAIOT HEKOMMETEHTHOCTU. A 9KOHOMUYECKast
BbIr0Aa OT NMPUMEHEHUS Pe3ynbTaToB HAY4HOro Nporpecca ans
rocyfapcTsa sBSETCH HEOCNOPUMOIA.

Jluteparypa

1. byxuH B.E. BogonpoBogpl 13 nonuatuneHa: AnstepHatmebl HeT?! — Tpy6o-
nposoabl 1 konorus. 2005. Ne 3.

2. [Bo3zeB 11.B. ®eHOMeH 6bICTPOro pacnpoCTpaHeHus TPEeLLMHbI Npu onpec-
coske 13 Tpy6 6onbLioro gnamerpa. — MonumepHble Tpy6bl. 2004. Ne 4.

3. Topunosckuit M. B kakom COCTOSIHMM Halum Tpy6onpoBobl? — lMonumep-
Hble Tpy6bl. 2003. Ne 1.

4. TYN «Bopokanan CawkT-MNetepbypra». BogonpoBoaHas cetb CaHkT-Metep-
Oypra. — Matepuansl creynanu3npoBaHHoOro cemuHapa «Tpy6bl U3 nonumep-
HbIX MaTepManoB Ass Hapy>XHbIX CeTell BOAOCHA0XeHMS N KaHanu3auum». 2004.
CeHTA6PS.

5. BeccuHr BepHep. CoBpeMeHHOE COCTOsIHNE ra30pacnpefenuTenbHbIX CUCTEM
[epMaHny 1 nepcnexkTMBbI X passuTus. — lasnpompernoxrazuHgopm. 2006. Ne
1.

6. Pometiko B.C., byxuH B.E., Jo6pombicnos A.4., 3onotosa W.B., Vicaes B.H.,
KopHonenes B.A., Magnos J1.[., Mpogoyc 0.A. u ap. MnactmaccoBble Tpy6bl 1
COBPEMEHHbIE TEXHONOTNN L1 CTPOUTENIbCTBA U PEMOHTA TPYy6ONpPOBOAOB. —
[poeKTnpoBaHne NnacTMaccoBbix Tpy6onpoBogos: CnpaBoyHOe W3[aHWe noj
pen. B.C.Pomeiiko. M., 2001.

7. Brittle-like cracking in plastic pipe for gas service. — Brittle National Transport
Safety Board: Special Investigation Report PB98-917001 NTSB/SIR-98/01.

8. Laying Pipes in Contaminated Land. — UK Water Regulations Advisory
Scheme (WRAP) Publications. 2002. October. No 9-04-03, Issue 1.

9. Plastic Pipes and Drinking Water issues in Denmark. — ARME Association,
2003. July.

10. Effects Of Organic Chemicals In Contaminated land On Buried Services: Final
Report to the Department of the Environment DW10441. 1992. May.

11. 1SO/TR10358:1993. Plastics pipes and fittings. — Combined chemical resist-
ance classification table. TR-34/2001.

12. Scheelen Andre, Drohmann Dieter. Phenol Migration Issues from Plastic
Pipes. — TEPPFA. 2004. November.

13. Disinfection of Newly Constructed Polyethylene Water Mains. — The Plastics
Pipe Institute. Washington DC, USA. 2001.

14. Interview mit Dipl-ing. Robert Sattler. DVGW. — FGR Publications. 2003.

15. Rehabilitation Technology: Catastrophic Failure Of 42 inch Water Line
Corrected in Just Six Month. — Underground Construction. 2005. September.

45

MHhopMayMoHHO-aHaNUTHYECKMIA XYpHan




CMEUUANDbHLIA BbINYCK

NONUMEPHBIE TPYBbI Ne2(11) / MAW 2006

IJIACTUKOBbLIE TPYbBbI
OBECNEYUBAKOT
BE3ONACHOCTb
NUTBEBOIC
BOJJOCHABXEHMUA

BO BCEM MUPE

22 mapta 2006 r. otmeyancd MexayHaponaHbli [eHb Bogbl,
MPU3BaHHbIA MPUBNEYb BHUMAHWE OO6LLECTBEHHOCTM K TOMY
(hakTy, YTO MUTbEBAs BOAA SBMSETCH HALUMM CaMbIM LEHHbIM
npoayKToM noTpe6neHus. Tam, rae XWBem Mbl, MUTbEBAS BOAA
TEYeT 13 BOAONPOBOAHOrO KpaHa, HO BO MHOMX Yrofikax Mmupa
Ka4eCTBO NMUTLEBOWN BOJbI HE CTOJb BbICOKO. BO MHOrMX cTpaHax
3a «rofy60e 30/710T0» Pa3BEPTbIBAOTCA HACTOALLME CPAXKEHUS.
B LleHTpanbHoi EBpone B Hallem pacnopsXKeHnun UMeKTCs L0-
CTaTO4HbIE KONIMYECTBA BOJbI, @ TAKXKE CTPOroe npaBoBoe pery-
NUPOBaHWe U NPUPOLOOXPAHUTENIbHOE 3aKOHOAATENbCTBO. Bbl-
COYaNLLIMM Ka4eCTBOM MUTHEBOr0 BOLOCHAGXEHMS Mbl BO MHO-
roM 0653aHbl CBOWCTBAM UCMOJIb3YeMbIX [ 3TOr0 MiacTuKo-
BbIX TPYO.

BbICOKOKA4YeCTBEHHbIE MIIaCTUKOBbIE TPYObl 06ecneynBatoT
6€30MaCHOCTb, TUTMEHNYHOCTb M KOPPO3UOHHYH CTONKOCTb CU-
CTeM MUTLEBOr0 BOLOCHAGXEHUs. Pa3BuMBatOLLMECS CTpPaHbl U
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PEernoHbl, UCNbITbIBAIOLLME AEPULMT BOAbI, BCE 60SbLUE [0BE-
PAIOT MIACTUKOBBLIM TPy6aM BBUAY UX HEMPOHULLAEMOCTU, ObIC-
TPOTblI MOHTaXa W BbICOKOW 3dhhekTuBHOCTU. Bo BCEM mupe
MOCTOSAHHO pacTeT MOTPe6HOCTb B YMCTOW BOAe, 6e30MacHOM
BOLOCHAGXEHUN U HALEXHbIX CUCTEMAX KaHann3aLum.

Y10 Kacaetcs KaHanu3auuoHHbIX TPYO, TO BO MHOTUX CTpa-
Hax, BK/KYas cTpaHbl 3anagHoii n LieHTpansHoi EBponbl, Ha-
0J1104aeTCA KOnoccanbHas NOTPe6HOCTb B MHBECTULLUSAX U Kamu-
TaJIbHbIX BNOXEHUAX B PEKOHCTPYKLIMI0 KOMMYHambHbIX CUCTEM,
a TaKkXxe TPy6ONpPOBO/OB Ha Y4aCTKax XWoil 3acTpomnku. o pe-
3ynbTatam onpoca 06LLLeCTBEHHOr0 MHEHNS, NPOBeAeHHOro lep-
mMaHckum 06beanHeHnem BogHoro Xossincta, CTOYHbIX Boa u
OtxogoB (DWA — Deutschen Vereininung fur Wasser wirtschaft,
Abwasser und Abfall e.V.), Tonbko B 0fHOW lepmanun cTom-
MOCTb Pa60T N0 PEKOHCTPYKLNM FOPOSCKUX KaHANM3aLUOHHbIX
cuctem Moxet coctasutb 0T 50 1o 55 mnpa Espo.
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Kanenpapb cobbitnii XypHana «lonumepnbie Tpy6bI> Ha Il kBapTan 2006 r.

22 - 25 mas
BbicTaBka «CaHTEXHUKa, OTONNEHNE, KOHAULMOHUpoBaHue - 2006», r. MockBa,
«JKenowueHTp» Ha KpacHoi MpecHe

18 - 22 anpens .
MexayHapoaHbii cTpoutenbHblil hopym «<MHTEPCTPONIKCIO», r. CaHkT-
[eTep6ypr, BbICTABOYHbI KOMMEKC «JIeH3KCno»

24 - 26 mas
BbicTaBku «AcTpaxaHb. HethTb U ra3-2006», «<3Hepro u pecypcocoepexeHue-
2006, r. AcTpaxaHb

25 - 28 anpens
BbicTaBka «Tpy6onpoBoaHbli TpaHenopT-2006», r. MockBa, «3KCMOLEHTP» Ha
KpacHoii MpecHe

30 mas - 2 uioHs
BbicTaBka «JkBaTek-2006», r. Mocksa, «Kpokyc — akcno»

25 - 28 anpens

«Jlopkom3akeno. XXMnMLLHO-KOMMYHaNbHOE X03AUCTBO U CTPOUTENIbCTBO-
2006», r. MockBa, «[0CTUHHbIN ABOP», OTKPbITas nioLlagka — KpacHas
nnowaab, BacunbeBcKuii cnyck 19 - 23 nona

BbicTaBka «Hedpreras - 2006», r. Mocksa, «3kcnoLeHTp» Ha KpacHoi lMpecHe
11 -13 mas

BbicTaBka «CTpoitka», r. CTaBponosb

VYBaxxaembie untarenu!

Bbl MoXeTe noanucaTbeca Ha XypHan «[onumepHbie Tpy6bl» ¢ NO6GOro MecsALa u Ha 60N CPOK.
CroumocTb rogoBoi noanucku coctasnser 1950 py6nei 6e3 HAC. B ctoumocTb NOANUCKM BXOAUT 0CTaBKA
no Poccumn u 6nnxHemy 3apy6exbio.

OchopmuTb NOANKUCKY HA U3[1aHKEe MOXHO C t060ro mMecsLa B N0OOM NOYTOBOM OTAENEHUM
no karanory Pocnevatu (Ne42437)

Bbl Takxe MoxeTte 0hopMUTL NOANNUCKY HENOCPEACTBEHHO B PefaKLmMu, NPeABapUTeNnbHO CBA3aBLIUCD
C Hamu no TenecoHy Unu INEKTPOHHOI NoYTe:
Ten.: (495) 745-6857, thakc: (495) 440-0200,
e-mail: journal @ polyplastic.ru

baHKoBCKMEe PeKBU3NTbI:

3A0 «3aBog AH[] la3Tpybnnact»
Knn 772901001 P/c 40702810200000001111
B 000 KBUT ITAPUTET> r.Mocksa
k/c 30101810400000000749 bBWK 044579749

WHH 7729402448

«[lonumepHbie Tpy6bI» PEJAKLMOHHbIIA COBET XXYPHATIA «MOJIMMEPHbIE TPYBbl:
VIH(hbOpMALIMOHHO-aHANMTUYECKIIA XKYpHAN

Yupeputens: 3A0 «3asog AH[] Mastpy6nnact»

InasHbiit pegaktop M.V.fopunoBckuin

3amecTutens rnasHoro peaakropa A.H0.LLvenes
Pykosogutenb npoekta A.t0.JTio64eHKO

0TBeTCTBEHHbII peaakTop B.A.KynpusiHoB

XynoxecTBeHHbIi pepaktop C.J1.J1aHuH

Boinyckatowmii pepaktop A.B.CazoHos

MeHepxep no pekname u pacnpoctpanenuto 0.C.Kypuno
Pepakuus xypnana: B.A.KynpusHos, A.B.CasoHos, B.B.Kospura
Apnpec pepakumu: 119530, r.MockBa, yn.lfevepana Jopoxosa, 14
Ten.: (495) 745-6857, thakc: (495) 440-0200

E-mail: journal@polyplastic.ru

lopunosckuin M.W. — lMpeangeHT XonauHra «EBpotpy6nnact»

BuHat B.®. — 3aB.nabopatopuern TEXHOSOrMW CTPOUTENbCTBA HEMETANNNYECKUX
Tpy6onposogos 000 «Muctutyt BHANCT»

[Bo3ges 1.B. — gupektop HTL «Mnactuk»

KairopogoB I.K. — HaYanbHUK ynpaBneHWs MO Hayke W HOBbIM TEXHOMOrMAM
AQ «3ancubrasnpom»

Kospura B.B. — gupektop no Hayke u passututo 3A0 «3asoa AHL Fas3tpy6nnact»

Maigzens W.J1. — ucnonHWTeNbHbIN AMPEKTOp Accouuauum npov3BOAMTENEN U
notpebutenein TpyobonpoBOAOB C WHAYCTPUANbHOW MONIMMEPHON W3onsLnei
(AnmMTenni)

CemeHoB B.T'. — reHepanbHbii gupektop OAO «06beanHeHne BHUM3Hepronpom»

CBUIETENbCTBO O perncTpauu NN No77-16413 oT 22 ceHTsi6ps 2003 . TabyHuwmkos H0.A. — Mpe3naeHT Accounaumm HXEHepPoB N0 OTOMNNEHUIO, BEHTUASALMY,

MHchopMaLMOHHO-aHANUTHYECKMIA XYpHan

Homep no karanory Pocneyatn 42437

TepnoAN4HOCTb: YETbIPE HOMEPA B rOf

Tupax: 5 000 ak3. LleHa cBo60aHas

Mepeneyatka cTaTei n hOTOMaTEPUanoB M3 XypHana

TONbKO C MCbMEHHOTO Pa3peLLeHuns pefakLnim

3a cofiepXaHue peknambl 0TBETCTBEHHOCTb HECET peknamofaresb

KOHAMUMOHNPOBAHUIO BO3ayXa, TENNOCHAGXKEHNID 1 CTpOI/ITeJ'IbHOI7I TeﬂJ'IOCbVI3VIKe
(ABOK)

YnoBeHko B.E. — renepanbHblit gupektop 3A0 «Monumepras»
Llimenes A.HO. — Buue-npeanaeHT Xonaunra «EBpotpyénnact»

LY




nonHas ™ o *
— a3BoOpPOT a3BoOpPOT 2/3

nonoca P P P P

210 x 297 210 x 297 210 x 297 130 x 262

(215 x 307) (215 x 307) (215 x 307)

1/8

174 A 86 x 65.5

131 x 86 1/2 B 1/2 C*
1/2 A 1/4 B
176 x 131 106 x 297
86 x 131 86 x 262 (111 x 307)

* PeknamHble MORYNM, OTMEUYEHHbIe 3Be3A04KOM, NPeAnonaraioT Hanmume 5 MM 3anaca Ha o6pes ¢ Tpex
CTOPOH Ny6nukauum (MCKnoYas «KOpeLLoK»).

CToMMOCTb pa3MeLLeHUs peKnambl U CKUAKU Ha nyénukauum (Euro) ¢ yuetom HAC:

CTOMMOCTb pa3MeLLeHUs1 peKsTaMHOro MoAys
npu nyé6aukaumMm noapsp B:

Mnowaab ny6nmkaumm 1-m Homepe 2-x Homepax 3-x Homepax 4-x Homepax
lMonHasa nonoca 980 890 740 590
PassopoTt 1380 1180 890 690
2\3 nonocobl 690 640 540 390
1\2 nonocel 590 540 440 345
1\4 nonocel 390 345 295 200
1\8 nonocel 295 245 200 150
BTopas o6noxka 1280 1080 890 790
TpeTbss 06N0XKa 1180 980 790 690
YeTeepTas 0610XxkKa 1380 1180 980 890

Onnara nyénvkauum peknamHoro Mogynsi OCyLLEeCTBNAETCS B POCCUNACKMX py6nsax no kKypcy LIb P® Ha
OeHb onnatbl.

dopwmar cpannos

[oToBbIE peknamHble Mogynu npuHnmatotes Ha CD B cnepytowmx dpopmarax: QuarkXPress Document
(Mac, Bepcus 4-5, npynoxuTb WpudTel), lllustrator EPS (Bepcus 8-10, Bce wpuddThl B outlines, mogenb
CMYK), Photoshop EPS/TIFF (paspewenne 300 DPI, CMYK, 6e3 cnoeB, Cenekuun n «nytem»).
Ko BceMm thannam ob6si3aTefnibHa NOANUCaHHasn pacneyarka. [peTeH3nm no LUBeTy NPUHMMAOTCS TONMbKO
npn HANN4YUK LIBETONPOOBI.





