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3awunTa BoAorpemHbiX KOT/IOB U TENJI00OMEHHNKOB

OT 3aHOCa MexaHn4YecKkmmMmm 3arpsas3HeHnamum
K.T.H. C.I1. Batyes, reHepasbHbiii aupekTop, OO0 CINK® «BAJIEP», . CaHkT-eTepbypr

3BECTHO, YTO OCHOBHbIMU 3arpA3HEeHUsMN

CEeTeBOW BOObl MEXaHMYECKNUMU HYacTuLamMm

ABASIOTCS: NMPOAYKTHI KOppo3un Tpydonpo-
BOJIOB TErJIOBbIX CETEN, CUCTEM OTOMJEHUSA, Ter-
N100BMEHHOro 000pPyA0BaHNS; LLNAMOBbLIE OTNOXE-
HWA; MUHEpasbHble MPUMECHK B BUOE YaCTUL, rpyHTa
1 Mecka; NoCTOPOHHME dparmMeHTbl 1 ciy4ariHble
3arpaAsHeHus.

McTO4YHMKaMK 3arps3HEHUN CETEBOWN BOAbI SB-
ASOTCH, aBHbLIM 00pa3oM, CUCTEMbI OTOMIEHWNI
30aHUIN 1 COOPYXEHWUIA, ceTeBble TPYOONPOBOAbI, @
Takxe nonagaHue NoCTOPOHHUX MPUMeCen npu pe-
MOHTE y4aCTKOB TEMJIOBbIX CETEN.

O6pasoBaHuie Xene300KUCHbIX OTIIOXEHU B
cucTemMax oTorieHns 1 TpybonpoBoaax TernjoBom
CeTU B 3HAYUTENbHOM cTeneHn obyCNOBMEHO Tak
Ha3blBAEMOI CTOAHOYHOW KOPPO3WMEN U OTCYTCTBU-
eM KoHcepBaLny 060pya0BaHNA B MEXOTONUTE b-
HbIl Nepuoa. YuuTbiBasi, HTO MHTEHCUBHOCTb CTOSI-
HOYHOM Koppo3un B cpepgHem B 15-20 pas Bbille

KoHUeHTpaLuust 3arpsasHeHni
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Puc. 1. JuHaMunka nameHeHus nokasartenen
o6paTHO CeTeBOV BOAbI B TEYEHME roaa.
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Puc. 2. InHamMmmnka n3amMeHeHus rupasnmyeckoro
conpoTtusnexus kotna MTBM-50 B TedeHne roaa.

NHTEHCUBHOCTM KOPPO3UM, NpOTEKAIOLLEN B Nepu-
O, aKcrnayaTauuu, a Takke MpPOAO/IXUTENbHOCTb
MEXOTOMUTENBLHOMO Nepuoaa — B CpegHemM 5 meca-
LeB, 3TO NPUBOAMT K HAKOMIEHMIO OOMBLIOIO KO-
yecTBa Xee300KUCHbIX OT/IOXEHUA B OTOMNUTENb-
HbIX cucTeMax, ceTsx M obopynoBaHUKM K Havany
OTOMUTENBHOrO NEPUOLA.

C Hayanom OTOMUTENBLHOro nepuoaa 311 OTNOo-
XEHNSA NPUY BKIIOYEHUN LMPKYNALMM TenaoHocuTe-
N5 B OONbLLUOM KOJIMYECTBE NonagatoT B TEMn10Bbie
ceTu. KoHLeHTpauus 3arpsasHeHuii B 06paTHOM ce-
TEBOW BOAE B 9TOT Mepuos MOXET MHOroKpaTHO
npeBbILLaTh HOPMATMBHbIE 3HAYEHUA MO coaepXa-
HUIO XeJsie3a, B3BeLUeHHbIX 4YacTul, LBETHOCTW,
npo3pavyHOCTN, MyTHOCTU. B AnHaAMVKe N3MeHeHns
rnokasaTtenen obpaTHOW CETEBOW BOAbl B TEY4EHNE
roga (puc. 1) 9T0 NPOSABNAETCHA APKO BbIPaXKEHHbLIM
«MUKOM» MPEBLILLEHNSA yKa3aHHbIX nokasaTenei
CEeTEeBOV BOAbI.

Tak, N0 AAaHHbIM HEKOTOPbIX TEMIOCHAOXAIOLLMX
npegnpuatuii (CYM «TOK Cr6» CesepHblin pununan,
KonnuHeckun ¢unuan, MYMN «BopotennocHab»
r. BceBonoxck JleHuHrpanckor obnactmu, 3A0
«JleHTennocHab» . MywkuH, OAO «PKC» — Tenno-
Bole ceTtu I. [eTposaBoacka, OAO «TennoaHepro»
r. HwkHuii Hosropoa v ap.) ka4yectBo oOpaTHOW
CeTeBON BOAbl B Nepuop, 3anycka TEMNOBbIX CEeTen
VMEET cneayiollme nokasarenu (npuseneH guana-
30H 3Ha4YeHuin): cogepxaHue xenesa obuiee — 0,8-
5 mr/om®; usetHocTb no wkane CO-Pt - 30-
600 rpap; npospadHocTb no wpndTty — 30-12 cm;
MyTHOCTb — 1,7-30 Mr/om?; conep>xxaHue B3BeLLEH-
Hbix BewlecTs — 5-1000 mr/om®.

BbIHY>XAEHHOW Mepoit yayyLLeHUs nokasaTesien
KayecTBa CETEBOM BObl ABIAETCS NPOMbIBKA CETEN
fofblwM 00bEMOM BOAbI, NPOLLELei BOAOMNOA-
roToBKy. OTO BeZEeT k 6e3B0O3BPATHON ee rnotepe.

VIMEHHO B MyckOBOi nepuof 60sbluy onac-
HOCTb [J19 9KCryaTauum npeacrasnaeT 3aHOC BO-
JOrpeliHbiX KOT/I0B MeXaHW4YeCKUMK 4YacTuuamu,
MOCTyMalLLMMK Ha KOTENbHblE C OOpaTHON ceTe-
BoW BoOoON. Mpu aTOM rMapasanyeckoe ConpoTuB-
JIEHNE KOT/IOB MOXET CTPEMUTENLHO (B TeyeHue
HECKOJIbKMX CYTOK 1 [aXe 4acoB) yBENNYUTLCHA Ha
2-5 krc/cm?.

PocT rnapaBnmMyeckoro ConpoTvBieHUsa KoTna
Hen30exHO NPUBOAUT K YBENNMYEHWNIO 3aTPAT a/1ekK-
TPO3HEPrum Ha nepekayky TeryIOHOCUTENS, CHXe-
Huto KMJ koTna, a BnocneacTeum — K HEOOXOAMMO-
CTW MPOBEAEHUS OOPOroCTOALLMX XMMUKO-TEXHO-
florn4eckmnx o6paboTok N PEMOHTa KOHBEKTUBHbIX
NoBepxXHOCTEN Harpesa (0COOEHHO 3TO OTHOCUTCH




Ta6nuua. Pe3ynsTartsl rpaHyioMeTpUYecKoro aHanmnaa 3arpsisHeHuii.

Céﬂébmané; %

K BOAOrperHbiM koTnam Tuna MNTBM, KBI'M, nmeto-
MM pasBUTble KOHBEKTMBHbIE MOBEPXHOCTU Ha-
rpesa npuv mManbix guameTpax Tpyook).

Hanpumep, no pgaHHbiM MYI «BopgoTtenno-
CHab», rmapaBfM4yeckoe COMpPOTUBNIEHME KOTIOB
MTBM Ha koTenbHon Ne 18, Heob6opyaoBaHHON yC-
TPOMCTBaAMM OYMCTKM CETEBOW BOAbl OT MEXaHu4e-
CKUX MPUMeECen, 3a OTONUTESNbHbIN CE30H YBENNYN-
BaJIoCb C HOpMaTtmBHbIX 1,5 0O 6 Krc/cm? (puc. 2).
[Mpynyem, MakcumanbHas cTeneHb nNpupocTa rug-
pPaBIMYEeCKOro COMPOTUBIIEHUS MNPUXOOMiach Ha
nepsble Heaenn NyckoBOro nepmonaa. beicTphlii 3a-
HOC KOHBEKTVBHbIX YaCTeN KOT/IOB NPUBOAMNI K He-
006X0OMMOCTIN MOCTOSAHHbLIX PEMOHTOB KOHBEKTUB-
HbIX NaKeTOB, a TakXe NPOBEAEHMIO EXEroAHbIX XU-
MWNYECKNX MPOMBbIBOK.

MNocne yctaHoBku B 2003 . 060pynoBaHns anis
OYUCTKM 0OPATHOM CETEBOI BOAbI — MPaBUTALIMOH-
HO-NHEPUUOHHbIN dunbTp-rpssesuk (TN — n ero
aKcryatauum B TevYeHue roja ruapasnnyeckoe
COMPOTUBMIEHNE HA KOTIax YBEIUYUIIOCbL Ha
0,5 krc/cm? (3a nocnegHne 2 oToNMUTESNbHbLIX Ce30-
Ha COMPOTUBJIEHME HA KOT/IaX HE N3MEHWOCH).

Mo paHHbIM OAO «TenfnoaHepro» . HuxHWUM
Hosropopn, ysennuyeHne ruapaBanyeckoro cCorpo-
TUBMIEHNSA MNKOBBLIX BOOOrPENMHbIX KOTIOB Ha Ha-
ropHon T3OLl, A0 yCTaHOBKM rpaBUTaLMOHHO-UHEP-
LMOHHBIX PUNBTPOB-rPA3EBUKOB COCTaBNANO 4-
5 Kr/cm? 3a oTONUTESbHBIN Nepuo.

[Mocne BHeppeHus VI npupocT ruapasnvye-
CKOro COMpOTUBAEHUSA 3@ OTOMUTESNbHbIA CEe30H
2005-2006 rr. coctaBun 0,3 kr/cm? 1 nNpooomxaeT
OCTaBaTbCH MOCTOSAHHbIM. 10 3KcnnyaTauMOHHbIM
OaHHbIM, B pedynbrate paboTsl I Obino ynosne-
HO 1 yOaneHo 13 TenJI0BoOM cetn okosno 31 T mexa-
HUYECKNX MPUMECEN.

Bbibop obopyaooBaHUa OS OYUCTKU CETEeBOWN
BOAbl B 3HAYNTESIbHOWM CTEneHn 3aBUCUT OT PU3n-
KO-XMMWNYECKMX CBOMNCTB 3arpsisHeHuin. B cBasu ¢
3TM, BONbLUYIO BAXXHOCTb MNPEACTaBNAIOT AaHHbLIE,
XapakTepuayoLime cocTaB, CTPYKTYpy, CBOWCTBa
3arpssHeHnin.

[lo HEKOTOPBLIM OAHHBIM UCCNEeOoBaHUI N 3KC-
nayaraumy, KOHLUEHTpauym U ANCNepCcHbIN coCcTaB
MeXaHN4EeCKMX 3arpsa3HEeHUn 3Ha4YUTENIbHO U3Me-
HAIOTCH B TEYEHWE OTONUTENbHOrO Nnepuoaa.

Tak no akcnnyataumoHHbIM gaHHbIM (YT «TOK
Cro6», MYI «BopooTtennocHab») B MycKOBOW nepuos,
okono 80-90% 4acTuu, 3arpa3HeHnin B CeTeBOo BO-
ne nmetot pasmep cabile 50 mkm (puc. 3), a nx Ko-
JIN4ECTBO MakcumanbHO. Kpome Toro, B nmepuof,
nycka ¢ obOpaTHOM CeTeBOW BOAOW MocTynaet
OONbLUOE KOJNIMYECTBO KPYMHbIX MeXaHUYeCKux

npumecen — OTCNOMBLLUMECS CO CTEHOK TPyBOomnpo-
BOLOB pparmMeHTbl (OkanvHbl paamepom ot 0,5 oo
3 CM), MesIKMe KaMeLLIKW, MeCoK, CBapPOYHbIN rpaT U1
Opyrve NoCTOPOHHWE NpeaMEeThI.

VIMEeHHO Takue 3arpsisaHeHus B cuny 60JbLUMX
3Ha4YeHNN KOHLLEHTPaLMA, pasmMepoB U YaOebHOro
BECa MMEeIOT onpefengoLlee 3Ha4YeHne B HeratmBs-
HOM SABJIEHMM 3aHOCa KOT/OB W TEnI00O6MEeHHOro
000pynoBaHUS MexaHUYeCKUMU MPUMECAMU U,
0COBOEHHO, B MYyCKOBOW Nepuoa,

OTO KOCBEHHO MOATBEPXAAETCHA OAaHHBIMU AUC-
NepcHOro (rpaHyIoMeTPUYECKOro) aHaamaa 3arpss-
HeHul (CM. Tabnuuy), ynasnmeaemMsbix [NIM Ha nvko-
BOW KoTenbHOM PT «MapHac» (YN «TAK CM6»), roe
ABJIEHME 3aHOCa BOAOIPEiHbIX KOT/IOB He Habnoaa-
etcd ¢ 1996 r., nocne ycTaHOBKM 3TUX YCTPOWCTB. B
pesynstarte onutenbHon akcnnyataumm MM Ha o0-
paTtHoM TpybonpoBoae koTenbHol PT «[MapHac» ka-
4eCTBO 00OpaTHOW CeTeBOW BOAbl AOCTUraeT HopMa-
TUBHbIX NMokasaTenen B TedeHne 5-10 gHen.

Bu13yasibHbI OCMOTP YNIOBIEHHBIX MEXaHUYECKNX
3arpsa3HeHuin nokasan Hannyme Hapsay ¢ 60sbLLVM
KOMMYECTBOM YaCTUL, MPOAYKTOB KOPPO3UU CETEN U
MUHepasibHbIX MPUMECEN: KPYMHbIX U MENKUX Ka-
MELLIKOB, necka. [pucyTCTBME Takmx 3arpasHeHnit, a
Takxe Clly4arHblX, MOCTOPOHHUX NMPeaMeTOoB B ceTe-
BOW BOAE CO30aET AOMOJSHUTESNbHYIO OMacHOCTb MO-
BPEXOEHUS /U MOBbLILUEHHOrO abpasnBHOIo 13-
Hoca paboymx KONec CeTeBbIX HACOCOB.

[MpoooMKMTENBHOCTL MYCKOBOrO Mnepuoga 3a-
BWCUT OT MHTEHCUBHOCTU NOAKIIOYEHUS NMoTpebu-
Tesiei, KayecTBa NpenBapuTesibHON NPOMbIBKW Ce-
Ten, HanuyMs 06opPyaOBaHUSA ANS 04MCTKM 0BpaT-
HOW CeTeBOW BOAbI U MOXET COCTaB/IATL B CPegHEM
ot 15 po 30 gHein.

Mpwn oTcyTcTBUN 0BOPYAOBAHUSA A1 MEXaHu4e-
CKOM O4MCTKM 0OpaTHOM CETEBOI BOAbl ONaCHOCTb
3aHoca KOT/IOB COXPaHSETCH B T@YEHME BCEro OTOo-
NUTENIbHOro Nnepunoaa.

| 1 ®ACOHHbIE

06n. r. Apueso, yn. KyaHeuosa 56. |
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Puc. 3. PacnpeneneHne pa3amepoB YacTuL, 3arpsa3HeHnn
B 0OpaTHOW CeTeBOl BoAE:
1 — B ryckoBOV nepuvos,; 2 — B yCTaHOBUBLUWKICS] MEPUOL.

CkopocTb
noToka BOAb!

KoHueHTpauus
3

Puc. 4. KoHugHTpaumsa 4actuL, B 06paTHOW ceTeBol Boae.

Puc. 5. NpaBUTALNOHHO-UHEPLIMOHHBIN GUABTP-rPSA3EBUK,
YCT@HOBIEHHbIN:
a — Ha KoTesibHou [yLLIKMHCKOro My3esi-3arnoBeaHuKa,
r. MyikuH; 6 — Ha koTesibHo «[lapHac», r. CaHKT-[leTepbypr.

YcTaHoBKa BOOOOYNCTHOrO 060pYyA0OBaHNS 3Ha-
YMUTENIbHO YMEHbLLIAeT Nepmo, BpeMeHU 40 AO0CTU-
KEHUHA ceTeBOW BOAON HOPMATUBHbIX 3HAYEHWIA MO-
KasaTtenemn.

MonoOHble pPe3ynbTaTbl MOMY4YEHbl HA MHOMMX
KOTeNbHbIX, 000PYA0BaHHbIX annaparaMmu Ajd 04u-
CTKM CETEBOI BOAbI. .

Mocne 3aBeplUeHNs MOOKYEHUs noTpeduTe-
Niel K TernjoBbIM CETSM, CTabunmnaaumm LMPKys-
LMW TEeNJIOHOCUTENS 1 yaBAMBAHUS OCHOBHOIO KO-
NN4yecTBa MEXaHMYECKNX NPUMECer BOAOOYNCTHBIM
obopynoBaHMEM, KOHLIEHTpauus 3arpsa3HeHun B
ceTeBoV BoAe NpubmxaeTcs K HOPMaTUBHbIM 3Ha-
YEeHMSAM, YMEHbLLAIOTCA pasMepbl B3BELLUEHHbIX Yac-
TUL, 3arpssHeHuii — okosio 50-60% vactuu nmeiot
pa3mep meHee 50 MkMm (puc. 3). OTK 3arpsa3HEHNS B
CUNy HeOONbLUNX 3HAYEHU KOHUEHTpaLnin 1 pas-
MEpOB yXXe Masio BAMSIOT Ha NpoLLecc 3aHoca, no-
CKOJIbKY MPU HOPMATMBHbIX CKOPOCTAX OBUXEHUS
BO/Zbl B KOTNAX NMPaKTUYECKMN HE OCaXKOaloTCS.

AHanus pacnpefeneHns KOHUEeHTpaLuum mexa-
HUYECKMX 3arpsi3HEHNI MO CEYEHUIO TOPU3OHTasb-
Horo TpybonpoBoaa (puc. 4) nokasblBaeT, 4TO KPyn-
Hble YacTuupl (cBbitwe 100 MKM) pacnpenensatoTca B
obnacTn HMXHen obpasytollenn Tpybbl 1, Tem ca-
MbIM, 0OPa3ytoT HAHOCHbIE OT/IOXEHUS Ha y4acTKax
TPY6 C HU3KMMU CKOPOCTAMMU OBWXEHUS BOAbl. Bo-
flee MenKmMe YacTuupbl B MOTOKE pacnpeaenstoTcs no
cedyeHno TpybonpoBoaa AOCTaTOYHO PaBHOMEPHO
B COOTBETCTBUM C NPODUSIEM CKOPOCTU OBUKEHNSA
BOObl B TPYOOMpPOBOAE 1 MPU CKOPOCTSIX BOAbl 60-
nee 0,8 M/C NpakTUYeCKN HE OCaXOA0TCH.

OTUM 00BbACHAETCS TOT dakT, HTO aHaSIM30M BO-
Obl HA coAepXaHue B3BELLUEHHbIX BELWECTB 3a4ac-
TYIO HE 0OHaPYXMBAKOTCS AOCTATOYHO KPYMHbIE Me-
XaHu4eckune 3arpsasHeHns (cebile 100 mkm), 1 oa-
X€e MpY HOPMATMBHOM 3HA4YEHUWN KOHLEHTpauuu
B3BELLEHHbIX BELLECTB B CETEBOM BOAE SIBJEHUE
3aHOCca KOT/I0B MPOOO/IKAETCS.

MpuBeOeHHbIe OaHHblE YKa3biBAOT HA akTyasb-
HOCTb MPUMEHEHNS YCTPOMNCTB 418 3aliMTbl BOLO-
rPENHbIX KOT/IOB 1 TEMNIO0OMEHHOro 060PYAOBaHNS
OT 3aHOCa MEeXaHMYeCKNMIN 3arpsa3HEHNAMN, NOCTY-
natoLIMK B KOTEJTbHbIE C 0OpaTHOW CeTEBOWN BOAOM.

Mpn BbIBOPE YCTPOWCTB ANS OYUCTKN CETEBOW
BOObl OT 3arpsiSHEHWN, Haps4y C XapakTepom 3a-
rPSIBHEHNNM, BaXXHOE 3HAYEeHME MMEIOT Takue rnoka-
3aTenn, Kak apEeKTUBHOCTb OYUCTKM, BO3MOXHASA
MPON3BOANTENILHOCTL MO BoAe W paboymin aAnanasoH
pacxofoB, NPoCcToTa 1 yaobCTBO SKCnayaTaLmun.

Hanpumep, ycTponcTea, NCNob3yloLLMe cetya-
Tble Meperopoaky wunn GubTpylolme naTPOoHbI
(3arpysku), oTnMyaloTcsl ObICTPbIM HapacTaHnem
rMapaBINYeCckoro CONPoOTMBIEHNS N HEOOXOOMMO-
CTbO OYMCTKN UV 3aMEHbI YKa3aHHbIX 9N1EMEHTOB.

Mpu aTOM annapart A0SKEH BbIBOAUTLCA U3 pa-
00Tbl, a 3arpsi3HeHHas Boga B 9TOT nepuopn Ha-
npaensieTcs No 6annacHoOm NMHNUK 6e3 OHUCTKM UK
yepes O0MNOSHUTENbHbIN, PE3EPBHbIV annapar.




B nepnop nycka TennoBbIx ceTel aTo NpuBoanT
K HeobXoOMMOCTU HacToro o6CyXMBaHUA TakKmx
annapaTtoB, 4TO CYLWECTBEHHO yBENMYMBAET 3KC-
niayaTauuoHHbIE pacxobl. ATOT dhakT XOPOLUIO Mo-
KasaH 1 NoATBEPXAEH AaHHLIMW OATCKUX UCCneno-
BaTenein (JaTckuii COBET MO LEHTPaNN30BaAHHOMY
TenaocHabxeHuto). YcTpaHeHne OaHHOTro Heno-
cTaTka BO3MOXHO MyTeM aBTOMaTmM3aL My rnpoL,ec-
Ca OTMbIBKW CeTYaTbIX MePeropoaok Unm GunbTpy-
IOLLKMX MaTepuanos, 0OHaK0, 9TO TakXke NPUBOAUT K
POCTY 3aTpart Ha aKCcnayaTaumuio.

CyLecTByeT Takke BO3MOXHas OnacHOCTb MOo-
BPEXOEHUA CETKM KPYMHbIM pparMeHTOM 3arpsas-
HEHNSA B BOOE WU ClyYarHbIM NPeaMeToM, KOTO-
poe MoXeT ObITb He 3aPUKCMPOBAHO NEPCOHASIOM.
B aToM cny4dae adpdekT 04NCTKN BOAbI PE3KO CHU-
XaeTcs.

MoOo6HbBIX HELOCTATKOB fIMLLUEHbI YCTPOWCTBA,
ncrnonb3ylowme rmapoanHaMmyeckme NpPUHLAMbI
O4YUCTKN (Hanpumep, Co4eTaHne NpoLeccoB NHepP-
umn v rpasutaummn). KoMOUHNMPOBaHHOE NCMOJIb30-
BaHMe 3T1X NpoLLecCcoB peann3oBaHO B MHEPLMOH-
HO-rpaBUTaLVOHHbLIX rpaseBukax AT,

CNELMANU3NPOBAHHAS 3KCNO3uLmna

Opranusaropsi:

+ Muscenbxo3 Poccuu

« [pasutenbcTeo Mocksbi

« PACXH

+» ArponpoMBbIWNEHHbIR €003 Pocoun
«» OAO «TAO BBL|»

Marponax:
« ToproBo-npomeiiuneHHan nanata PO

_ Moanepxka:

» 0AO «PocarponuauHr»

» OAD «Poccenbxoabank» 6103HEPreTUKM

+ Npou3BOACTBO TONANBHOTO G10O3TAHONA, G1OAN3ENS
v 6uosofopoda

« [IpoussoacTso Guorasa. YeTaHoBKY Ha 6uorase

« [POU3BOACTBO TONAMBHBIX FpaHyn (nenner)
11 peBECHO Lijenbl

» KoTnibl, FOPeNKM U KaMUHbI Ha TBEPAOM TONSMBE

KoHTaKTbL:

* GKOHOMMUYECKNE 11 BKONOTUYECKUE ACTIEKThI passutunsa

Takvie annapaTbl UMEKT He3HAYUTESTIbHOE U MO-
CTOAAHHOE rnapasn4eckoe ConpoTUBIEHNE, Hesa-
BUCHLLLEEe OT KOJIMYECTBA YOBJIEHHbIX 3arpasHe-
HUI. OHK He TPebyiloT pes3epBUPOBaHNS, a TakxKe
crneuuanbHOro obCnyXmMBaHUs, OCTaHOBKN B XO4e
aKcnjyarauum, He MoryT ObiTb MOBpPEXAeHbl npu
nonagaHum B HUX KPYMHbIX pparMeHToOB U MOCTO-
POHHMX MPEeaMETOB C CETEBOW BOOOMN.

YpoaneHne HakOmnieHHbIX 3arps3HeHnin n3 Kop-
nyca rpasesukos 1IN nponssoguTtca B xone pabo-
Tbl YCTPOMCTBA KPaTKOBPEMEHHbLIM OTKPbLITUEM
OpeHaxen.

Bbicokas nponssBoauTenbHOCTb (80 6000 M3 /4 1
BbilLe) U 3P DEKTUBHOCTb OYUCTKN CETEBOWN BOAbI B
Takmx yctponcTteax (0o 90% ona TaxXesbix 4acTuL,
3arpsa3HeHnin ¢ paamepom 6onee 50 MkMm) coyera-
€TCHA C HaZEXHOCTbLIO M MPOCTOTOM 3KCMyaTaLmm.

BHenpenuve rpsazesukos NI Begetcs ¢ 1991 r.
HakonneHHbln 60NbLION MONOXUTESbHbIA OMbIT
akcnnyatauun annapatosB T (puc. 5) no3Bonaer
pPEeKOMEHA0BATb MX LUMPOKOE MpPUMEHeHue O
O4YUCTKM OOpaTHOW CeTeBOW BOAbl OT MexaHude-
CKUX MPUMECEN.

NOTAR C
6 okTa6pa 2007, Mocksa,

Ay

TemaTtuyeckue pasgenst:

« [Iporpammbl pernoHos Poccun no passuTnio
6103HepreTIky

« [poekTbl 9HEproobecnedenns IKKX
1 CBNbCKNX TEPPUTOpUit

» DUHAHCUPOBAHIE NPOEKTOB 10 GUOBHEPreTUKE.
MpoeKTbI AN UHBECTOPOB

« [luaunr. CTpaxosanue. Ayaur.
CepTithvikaina poAYKUMN U CUCTEM MEHEKMEHTA
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« TeXHONOrUU ANS NPOU3BOACTBA ChiPbS
= XpaHeHue 1 TPAHCMOPTUPOBKA FOTOBOM NPOAYKUMM
« A3C, KOHTEIHePHbIE 3aNPABKYU 1 KONOHKYN

LN1A 3aNPaBKM TEXHNKY,

ra3oHanoNHNTENbHbIE KOMIPECCOPHBIE CTAHLMI

KayecTsa .
« COnHeYHan IHEPreTKa (new)

« QHeprus Manbix BOJOTOKOB (new)

+ JHEprus BETPA (new)

« [e0TEpManbHARA 3HEPreTUKA 1 TEMMOBLIE HACOCH! (new)
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