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BBeneHue

OcHoBaHveM ans pa3paboTkn HaCTOSALIMX pPekOMEHAauui SBhsieTcs
ocTpas HeoOXOAMMOCTb Pa3sBUTUSI U COBEPLLEHCTBOBAHMWS rOCYAAPCTBEHHON
CUCTEMbI MOHWUTOPUHIa 3a aBapuUiHbIM 3arps3HEHWEM BOAHbLIX OOBEKTOB B
30Hax BMUSIHWUA NOTEHLMANbHO ONacHbIX NMPOMbILLNIEHHBIX 06BbEKTOB. B coOT-
BeTCTBUM C [1] opraHbl PocrmgpomeTa, B clyvae aBapUNHOTO 3arps3HeHust
BOAHbIX 00beKToB, 00s3aHbl 0BcnesoBaTb 30HbI PACNPOCTPaHEHNS aBapuii-
HOro 3arpsi3HeHUs1, NPOu3BOAUTL OTOOP M aHanmn3 Npod NOBEPXHOCTHBIX BOA
BHE CaHUTaPHO-3aLUMTHON 30HbI MPEANPUATUS U COCTaBMSTL ONepaTuBHbIE
MPOrHo3bl PacnpPOCTPaHEHUs! 30HbI aBAPUIAHOTO 3arpPsiISHEHUS.

Havbonee CnoxHbIM 3MEMEHTOM KOMMnekca paboT no obecneyeHuio
OnNepaTMBHOrO MOHUTOPUHIra aBapuUNHOrO 3arps3HEeHUsA NOBEPXHOCTHbIX BOA,
BXOAALLMX B KOMNETEHLMIO PocruapomeTa, SBMSETCS onepaTtuBHOE MPOrHO-
31pOBaHNE PacnpOCTPaHEHNS 30HbI 3arpsis3HEHUs] B BOAHOM OObekTe BCnes-
CTBWE aBEKTUBHOrO NepeHoca 3arpasHawmx sewects (3B), pacwmperus
30HbI 3arpsid3HeHusi, OBYCMOBNEHHOMO MMAPOAMHAMUYECKON JucCrnepcuen, a
TaKxKe nepeHoc n nepemeLunsaHve 3B 3a cuet TypbyneHTHON andpdy3nm. He
MEHee CMOXHbIM SBISAETCA U Y4eT U3MEHEHUA KOHLEHTPaLUM HEKOHCEpBa-
TuBHbIX 3B.

3TUM onpefenseTca CAeNaHHbIA B HACTOSLLMX PEKOMEHAaLMAX BbliGop
cnoco6oB napaMeTpusaumn pac4ETHbIX COOTHOLLEHWIA HAa OCHOBE HAaTYPHbIX
TpaccepHbIX SKCMEPUMEHTOB W XMMUKO-O1ONOMUUECKUX SKCNIEPUMEHTOB B Me-
3okocmax [2].

MeToponornyeckon OCHOBOW OnNepaTUBHOMO MOHWUTOPWHIa aBapuHOro
3arpsAsHEHNS MOBEPXHOCTHBLIX BOJ, SABMNSAETCA MNPOBEAEHUE YrpexaaroLmx
MMAPONOro-rnapPoANHAMNYECKUX U XUMUKO-BUONOMMUYECKUX UCCNEfOBaHWUN.
Takue 3KCnepyMeHTanbHble WUCCNER0BaHUA AOMKHbI NPOBOAUTLCA HA BCEX
MOTEHUMamNbHO ONaCHbIX C TOYKU 3PEHUSA aBaPWMAHOIO 3arpsA3HEHUs ydyacTKax
BOAHbIX 06bekToB. [MporpaMmbl TakMx npeaBapuUTESIbHbIX MOAESbHbLIX UC-
CNnepoBaHWi COCTaBMNAT Ha OCHOBE AETanbHOro NpPorHo3a passBuTusa («cLe-
Hapusi») aBapuiiHoro npouecca. Ha ocHoBe XMMUKO-BUONOrMYECKoro U rma-
ponoro-rufipoAVHaMUYECKOro MOAENUPOBAHNA OCHOBHBIX 3NIEMEHTOB «CLie-
HapueB» pPasBUTUS aBapUHbIX NPOLIECCOB NPEANONaraeTcsl «BOCNPOU3Be-
LEHMe» MPOLIECCOB B Hanbonee yasBUMbIX MECTaxX SKOCUMCTEM M TEM CaMbiM
obecneveHne npnemMnemMon TOYHOCTM MPOrHO3HbIX pacyeToB. MNpu 3TOM OCco-
60e BHUMaHVE yAENSETCA HaAEXHOCTN KONMUYECTBEHHbIX OLIEHOK OCHOBHbIX
MPOrHO3HbIX XapakTepUCTUK NPesnonaraeMoro aBapuinHoro npouecca: Bpems
poberaHust 3arpsisHEHHbIX BOJA, O J10OOro HWPKEpacronoXeHHOro CTeopa
HabnogeHun, koadpUUNEHT pas3baBneHUsl 3arpsasHEHHbIX BOA W MaKCu-
MasibHble KOHUEeHTpaumn 3B B NSATHE 3arpsi3HeHus, KO3(PULIMEHT HEKOHCEP-
BaTMBHOCTW T.N.
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PEKOMEHAOAULUUMN

NMPOrHO3UPOBAHUE PACNPOCTPAHEHUA 30HbI ABAPUNHOIO
3ArPA3HEHNA B BOOOTOKAX AlA NOCNEAQYIOWENO
ncnonb30BAHUA B ONEPATUBHOM MOHUTOPUHIE

[Jata BBegeHus — 2017-07-05
Cpok genctensa — ao 2022—-07-05

1 O6nacTb NnpuMeHeHuUsa

HacTtosilume pekoMeHfaumm ycTaHaBnvMBaKOT MOPSALOK NPOrHO3UPOBa-
HUSA pacnpoCTpaHeHUs 3arpsasHeHs Ha aBapyMHOOMNACHbLIX y4acTKax BOAOTO-
KOB C MUCNOSb30BaHNEM Pe3ynbTaToB MPeABapUTENbHbIX HATYPHbIX MOAEMb-
HbIX TPACCEPHbIX U 3KCMEPMMEHTOB Ha Me3okocMax. OBBLEKTOM MPUMEHEHNA
pekoMeHAaLMn ABNAIOTCA PACMONOXKEHHbIE B 30HE MOBbILLEHHOTO pUCKa aBa-
PUMHOrO 3arpsi3HEHUsI Manble U CPeaHVe pPeku, VMEIOLLME BbIPaXKEHHYHO
CTPYKTYPY TEUYEHUA U NOABEPXKEHHbBIE peanbHOMY UK NOTEHLUManbHOMy aBa-
PUNHOMY 3arpsi3HEHUIO.

PekomeHpauun npegHasHaveHbl ANS onepaTuBHO-NPOU3BOACTBEHHbIX
noapasgenexHni PocrmppomeTta v opraHusauui Apyrux BefOMCTB onpeje-
neHHbIX B [1], [3], OCYLLECTBNAOWNX MPOBEAEHNE OnepaTUBHONO MOHUTO-
pViHra aBapuUAHOTO 3arpA3HEHVA MOBEPXHOCTHBLIX BOA B pPanOHax NOBbILEH-
HOrO p1CKa aBapUHOro 3arpsA3HEHNS BOAHbIX OO BEKTOB.

2 HopmaTuBHbIE CCbUIKU

B HacToAwmx pekomeHaaunuax UCcnonb3oBaHbl HOPMaTUBHbIE CCbINTKK
Ha cnejyroume HopMmaTuBHbIE 4OKYMEHTbI:

FOCT 12.1.007-76 Cucrema cranpaptos GesonacHocTu Tpyaa. Bpep-
Hble BewecTtsa. Knaccugumkaums n obume TpebosaHus 6e30nacHoOCTU

P 52.24.627-2007 YcoBepLUEHCTBOBaHHblIE METOAbI MPOrHOCTUYECKMX
pac4eTOB PacnpPOCTPaHEHUS NO PEYHON CETU 30H BbICOKO3arpsA3HEHHbIX BOL
C y4eTom ¢hopm Murpauum Hambonee OnacHbIX 3arPA3HSIOLLMX BELLECTB

P 52.24.734-2010 Opranusauus v nposeaeHne HabnioaeHun 3a co-
CTOSHUEM W U3MEHEHMEM KauecTBa MOBEPXHOCTHbIX BOA B Ype3BblYalHbIX
cuTyaumax

P 52.24.309-2011 OpraHusauust U NnpoBefeHue peXxuMHbIX Habnae-
HWUI 3a COCTOSIHUEM U1 3arpsi3HEHNEM NOBEPXHOCTHBIX BOJ, CyLUN

P 52.24.634-2002 YTOYHEHVWE MECTOMNOMOXEHUS CTBOPOB (NYHKTOB)
HabnoaeHWn 1 pexmmos oTbopa NpoG Ha OCHOBE MCMNONb30BaHWUSA TPACCEPHBIX
METOAOB U3YHEHWU MAPOANHAMUYECKUX XapaKTEPUCTUK BOAHBIX OOBEKTOB

P[] 52.24.670-2005 YHUULMPOBaHHBIA METOS, ONpeaeneHnst OCTPOA TOK-
CUYHOCTM MPO6 NOBEPXHOCTHBIX BOZA, CYLLIA, COAEPMXALLMX B3BELLEHHBIE BELLIECTBA
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PO 52.44.2-94 OxpaHa npupogbl. KomnnekcHoe obcneposaHune 3a-
FPASHEHUSA NPUPOAHLIX CPed NPOMBILNEHHbIX PAWOHOB C UHTEHCUMBHOW aH-
TPOMOreHHOW Harpyskom

MprumeyaHus

1 Mpy NONb30OBaAHUM HACTOSLLMMM PEKOMEHAALMSAMMN LieNnecoobpasHo NpoBEpATL AeNCTBuUE
CCbINOYHbIX HOPMATMBHbIX [, OKYMEHTOB:

- HayMoHarbHbIX CTAHAAPTOB - B MHOPMALMOHHOW cucTeMe obLLero nonb3oBaHus - Ha
odmuymanbHOM canTe HaLluoHanbHOro opraHa Poccuiickon degepaumm no ctaHgaptusayum B cetm
MHTepHeT mnm no exerogHo n3gasaemomMy MHGOPMALIMOHHOMY ykasaTernio «HauuoHanbHble cTaH-
AapTbi», KOTOPbIV ONYBNMKOBaH NO COCTOSHWIO Ha 1 siHBapsi TEKYLLEro roga, v No COOTBETCTBYHOLLMM
eXeMeCcaYHO 13aaBaeMbiM UHGOPMALIMOHHBIM YKa3aTensam, onyGriMkoBaHHbIM B TEKYLLIEM rogy,

- HOPMaTuBHbIX JOKYMEHTOB PocrmapomMeTta u TUMOBbIX HOPMATUBHbLIX AOKYMEHTOB - MO
P 52.18.5 n foNONHEHU K HEMY - €KEroAHO U3faBaemMbiM UHOPMALMOHHBIM yKasaTensm Hop-
MaTMBHbIX JJOKYyMEHTOB.

2 Ecnn CCbINOYHBbIN HOPMAETUBHBIA AOKYMEHT 3aMeHeH (M3MEHeH), TO MpW MOoMb30OBaHUU
HacTOALLMM PYKOBOASALLMM AOKYMEHTOM CreAyEeT PyKOBOACTBOBATLCS 3aMEHEHHbIM (M3MEHEHHBIM)
HOPMaTWBHbIM AOKYMEHTOM. ECnin CCbINOYHbIV HOPMATUBHbIA AOKYMEHT OTMeHeH 6e3 3ameHbl, TO
MosiIoXeHne, B KOTOPOM AaHa CCblfIka Ha Hero, MPUMEHSIETCH B YaCTW, He 3aTparvBaroLLet 3Ty CCbInKy.

3 TepMuUHbI ¥ onpeaeneHusa

3.1 B HacToawmx pekoMeHaaumsx UCnosb3oBaHbl cnepywowme TepMu-
Hbl C COOTBETCTBYHOLLUMMN onpeneneHnamn:

3.1.1 aBapuiHOe 3arpsisHeHue BOAHbIX OOLEKTOB: 3arpsi3HeHue,
0BYCnoOBNEHHOE PasnMYHLIMU YPE3BbIYANHBIMU CUTYaLMSIMN HA BOAHbLIX O0b-
eKTax, npexae BCero aBapuinHbIMM cBpocamu 3arpsasHaoLLMX BewwecTs [4].

3.1.2 aBapuiiHbIA COPOC 3arpsA3HeHHbIX BoA: COpoC 3arpsa3HEeHHbIX
BOA C MPEeBbILLUEHWEM MPOEKTHbIX UMW YCTAHOBMEHHbIX NpeAenbHO 4onycTu-
MbIX HOPM MO pacxofy BOAbl UMW MO COAEPXaHWUK B HEN OAHOrO U He-
CKOMNbKMX 3arpsasHaowmx sewects (P 52.24.627).

3.1.3 BepTuKanb CTBOpa HabnoaeHuit: YCnoBHas OTBECHas NUHUSA
OT MOBEPXHOCTM BOAbI (UNN NbAa) A0 AHA B BOAOEME UNW BOJOTOKE, B npe-
Jenax KOTOpoW BbINOMHAIOT paboThbl ANs NOMY4YeHUA AaHHbIX O NoKasaTensix
cocTasa U CBOWCTB BoAbl (P 52.24.627).

3.1.4 BHYTPUMBOAOEMHbIe Mpouecchbl: BceBO3MOXHbIE NpOLIECCHI,
npovcxoasilume B BOAHOM 0ObekTe, 6e3 aetanusauum xummdeckux n Gruono-
rMYeCKNX NpespaLLeHni.

3.1.5

BOAHBbIA 06BbeKT: CocpeaoToueHne NPUPOAHbLIX BOA Ha NOBEPXHOCTU
cywn nmbo B rOPHbIX MOPOAAX, MMEIOLLEE XapakTepHble hopmbl pacnpo-
CTPaHeHUs! U YepThbl pexMa.

[FOCT 19179-73, cTraTbs 6]

3.1.6

BOJOTOK: BOgHbIi OGBEKT, XapakTepU3YIOLMNCA ABUXEHUEM BOAbI B
HanpaBneHUn YKIoHa B YriybreHun 3eMHOM NOBEPXHOCTU.
[FOCT 19179-73, ctatbsa 15]
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3.1.7 BbICcOKO3arpsisHeHHble BOAbI: BoAbl C NOBbILLEHHBIM coaepXa-
HAEM OAHOrO UMM HECKONBbKUX 3arpsisHAIOLLMX BELLECTB, UCKIIOYAOLWMM Unv
CYLLECTBEHHO OrpaHMUMBaOWLMM BOAOMONb30OBAHME HA BOAHOM OOBEkTe
(P 52.24.627).

3.1.8 ropusoHT cTBOpa HaGnioaeHun: Mecto Ha BepTUkanu (no rny-
6vHe BOJOTOKA UNKM BOAOEMA), HA KOTOPOM NPOU3BOAAT paboTbl Ana nony-
UeHUs AaHHbIX O MoKasaTensx CocTasa U CBOWCTB Boabl (P 52.24.627).

3.1.9

3arpsAsHAIoLee BOAy BewecTBO: BellectBo B Boge, BbisblBaoLLee
HapyLLIEHNE HOPM KauyecTBa BOJbl.
[FTOCT 17.1.1.01-77, cTatbs 40]

3.1.10 30Ha BLICOKOrO 3arpA3HeHus: YuyacTtok BoaHoro obbekra ¢
BbICOKO3arpsisHEHHbIMY BOAAMM.

3.1.11 koadhpuuMeHT HeKkoHcepBaTMBHOCTU: KoOHCTaHTa CKOpocTU
paspyLUeHns B BOge HEKOHCepBaTUBHbIX 3arpA3HAOLLMX BELLECTB, NO3BONS-
owas AaTb KOMMYECTBEHHYIO OLEHKY CamoouuLLialolerd cnocoGHOCTU BOA-
HbIX OO BLEKTOB OT NX BPEAOHOCHOIO BO3LENCTBUS [4].

3.1.12 makcumanbHO 3arpsisHeHHaa CTPyA B CTBOpe BOAOTOKa:
Macca Boabl ¢ Hanbonee BbICOKUM COAEPKAHUEM 3arpASHSIIOLLMX BELLECTB,
3aHUMaroLLIAsA ONPEAENEeHHY0 YacTb ceMeHns BogHOro notoka (P 52.24.627).

3.1.13 Me30KocM: [TpOCTPaHCTBEHHO M30NMMPOBaHHAa vacTb uccneay-
€MOW NMPUPOJHON 3KOCUCTEMbI, U30MUPOBAHHAsS MUKPO3IKOCUCTEMA, KOTOpas
BKITIOMAET OMpeaeneHHbln o6bem UccneayemMon npupogHON BOAbl U COOT-
BETCTBYIOLLYIO MNSoWanb AOHHbIX OTMOXEHUA BMECTe C HacenawolyMn mx
BroTnyecknmm coobuectsamu [4].

3.1.14 onepaTUBHbIA MOHUTOPUHT: NHDOPMALIMOHHO-U3MepUTENbHAsN
W npeaynpeauTensHas cuctema, npeAHasHavyeHHas Ans OnepaTuBHOMO Bbl-
faBneHns (0603HaqYeHWs) OnacHbIX CUTYaLMWiA, Bbi3biBAEMbIX aBapuiHbIM 3a-
rpsI3HEHEM BOAHBIX OO BLEKTOB UMK UX YYaCTKOB.

3.1.15

camooumweHne Boa: COBOKYNHOCTb MPUPOAHLIX MPOLECCOoB, Hanpas-
NeHHbIX Ha BOCCTaHOBMNEHME 3Kornornyeckoro Gnarononyymns BogHoro obbexTa.
[FOCT 27065-86, craTtbs 19]

3.1.16 cTBOpP BOAOTOKA (peKu): YCrNoBHOe nonepeyHoe CeveHne BOAoTO-
Ka, ncnonb3yemoe A OLEHOK W NporHosa kavecTtsa Bogbl (P 52.24.627).

3.1.17 cTBOp HaGMIOAEGHUI: YCINOBHOE NOMNEPEYHOE CeYeHne, B npe-
Jenax KOTOPOW BbIMONMHAKT paboTel AN NONyYeHNs AaHHbIX O NOKasaTenax
COCTaBa 1 CBOWCTB BOAbI.

3.1.18

CTOUYHbIe BOAbI: BOAbI, OTBOAMMBbIE NOCNe NCNONb30BaHUA B ObiTOBOW
n I'IpOVI3BO,D,CTBeHHOVI AEATENbHOCTU HYenoBEKa.
[FOCT 17.1.1.01-77, cratbs 29

3.1.19 TpaccepHblil akcnepumeHT: MeTog HM3N4ECKOrO MOAENMPO-
BaHWS, MO3BONSIOWMA B YCIOBUSAX MaKCUMAaNbHOrO NPUONMKEHNA K HaTyp-
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HbIM U3y4aTb B BOAHON CPeAe pasnuyHble MMapoguHaMnuYeckme, rmapoxMmm-
yeckue, rmgpobuonormieckme npoueccsl, 0ByCNoBMNEHHbIE SBNEHNAMU Mac-
conepeHoca n maccobmena [4].

I'Ipmmean ne — CyLL|HOCTb MeToja 3akn4yaeTca B BM3yanu3ayun ¢ NOMOLLbIO cneyu-

anbHbIX BELECTB-MapKepoB (TpaccepoB) NPOCTPAHCTBEHHbIX NepeMELLEHNI OTAENbHBIX 06beMoB
KUAKOW Cpeabl OTHOCUTENBHO ApYr Apyra [4].

4 OOwWwmMe NONoXeHUs

4.1 nA nporHo3MpoBaHus pacnpocTpaHeHus 3oHbl 3B 1 nocneaytoLle-
r0 UCMOMb30BaHNA B OMNEPATUBHOM MOHWUTOPWHIE aBapUHOrO 3arpPs3HEHUs
ManbIX U CPEAHUX PEK PEKOMEHAYETCA MPOBEAEHUE MPefBapUTENBbHBIX MO-
NEBbIX JKCNEPVMEHTanNbHbIX paboT C Tpaccepammn 1 ME3OKOCMamMu Ha asa-
PUNHO-OMACHBIX yYacTkax 3TUX BOAHbIX 06beKkToB. Lienbio akcnepumenTans-
HbIX paboT ABMNAETCA OnpeAefieHVe napameTpoB MaTeMaTN4eCcKkon MOAENW,
obecneuvBaroLLleii onepaTMBHOE MPOBEAEHNE MPOrHOCTUYECKUX pPacYETOB
pacnpocTpaHeHWs NSITHa 3arpsisHEHUST MPY aBapuitHOM 3annoBoM BbiOpoce.

4.2 DKCNepWMEHTBl ANA ONpefeneHus napameTpoB MaTeMaTuyecKon
MOAENW NPoBOAAT B 6€3aBapuiiHbIN NEPUoS, B pasnuyHbie dasel rmaponoru-
YECKOro N CE30HHOTO LIMKMOB, YTO obecneunBaeT BOSMOXHOCTb HaAEXHOro
ONepaTMBHOrO MPOrHO3MPOBAHMA PACNPOCTPAHEHUS NATHA 3arpasHEHVs B
pasnuyHble Nepuoabl BpeMeHn 6e3 MpBNEYEHUst 3HAYUMTENbHBIX BbIYUCU-
TenbHbLIX PECYPCOB.

4.3 ObLwan cxema onepaTMBHOrO MOHUTOPUHIA aBapUHOrO 3arpsisHe-
HVS1 BOAOTOKA NpepcTaBneHa Ha pucyHke 1.

4.4 OnepatuBHbIA MOHUTOPUHI NMPUMEHVMM B Cnyvae aBapuUMHOrO 3a-
rPASHEHNA ManbiX U CPefHUX PeK, r4e BO3MOXHO NMPOBELEHWUE Cepun Tpac-
CepHbIX 3KCNEPUMEHTOB C ONpefeneHneM KOHLEHTpauuu Tpaccepa B He-
CKOMbKUX CTBOPAX NO BCEMY XXUBOMY CEUYEHUIO PEKU.

4.5 K OCHOBHbIM XapaKTepucTukam 30Hbl aBapUAHOrO 3arpAs3HeHUs
BOAHbIX 00BLEKTOB, onpeaensembiMm B 6e3aBapuinHbIN NepUoa, OTHOCATCA:

- Bpema aoberaHna nepepHero poHTa Ty — BPEMS, Yepes KoTopoe
nepefHn PPOHT BONHLI 3arps3HEHUA AOCTUTHET 3aAaHHOrO CTBOpa Ha
yyacTKe MakCumasbHO BbICOKUX CKOPOCTEN TEYEHMSA (CM. PUCYHOK 2);

- BpeMa aoberaHns 30Hbl MaKCUManNbHOrO 3arpAsHEHUs Tm.x — Bpems,
yepes KOTOpOEe MaKkCUManbHas KOHLUEHTpauusi 3arpasHuTens nepecedeT
CTBOp HabnioAEHNS Ha y4acTKe MakCUManbHO BbICOKUX CKOPOCTEN TedeHus
(cm. pucyHok 2);

- BPEMS NPOXOXAEHUSA BOJSIHbI 3arpasHeHns AT — npoaomKUTENBHOCTb
NPOXOXKAEHNA BBICOKUX U IKCTPEMASIBHO BbICOKUX KOHLEHTPAaUMUA 3arpasHs-
IOLLIEro BeLLecTBa Yepes 3afaHHbIN CTBOP;

- NAOLWAAb XMBOFO CEYEHUS BOJOTOKA B CTBOPE HabnoaeHns w;

- k03hpuumeHT HekoHcepBaTnBHOCTU 3B k;

- KO3(hULUMEHT NPOAONbHOM ancnepcun Dy.
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rae C — cpefHss no nonepeyHOMYy CEYEHMIO KOHLEHTpaLUMA 3arpasHAoLLEero
BeLLecTsa, Kr/M®;

Vx— CpeaHsas CKOPOCTb NO NONEpPeYHOMY CEYEHNIO, M/C;

Dy — Ko3(hhMLUMEHT NPOAONBHOW AWCNEPCUN B HanpaBneHUM TeyeHus
peku, Mc;

t — Bpewms, c;

X — KOOpPAUHaTHaa OCb (ee HanpaBneHwe COBMaAaeT C HanpasneHnem
OCPeiHEHHOro TEYEHUSA BCErO NMOTOKA PeKK), M;

F(C) — cbyHKUMSA XapakTepnsyeT xummuyeckme, Grnoxmmuyeckne v gpyrue
MpPOLECChl, NPOUCXOASLLME C 3arpA3HSAOLLMM BELLECTBOM B BOAOEME.

4.7 AHanuTUYecKkoe pelleHve ypaBHeHus (1) Ans cnydas 3anmnoBoro
cbpoca (MMMynNbCHOW MHXEKLMW NO BCEMY CEYEHWIO BOLOTOKA) MMEET BUA

M (x-V.tP
Cxh = a2 . 2

rae C(x, t) — cpepHsIs Mo NONEpPeYHOMy CEYEHMIO KOHLIeHTpauus 3B, kri/m® B
334,aHHOM CTBOPE PEKM Ha PacCTOsHWN X, M, OT MecTa asapuwinHoro cbpoca B
MOMEHT BpemMeHHu t, ¢, NpoLLejLLEero nocne asapuu,

M — macca obLero konumyecTsa nonasLUero B BOAOTOK BeLLecTBa B pe-
3ynbTaTe aBapuu, Kr;

W — NMOLAAb XMBOTO CEUEHUs BOAOTOKA, M2,

Vy— CpenHss no nonepe4HoOMy CEYEHMIO CKOPOCTb PeKn, M/C;

Dy — ko3athpULMEHT NPOAOMBHON AUCNEPCUN B HanpaseHUN TEYeHUs
peku, M7/c;

k — koadhULMEHT HeKOHCepBaTUBHOCTK, 1/C.

Onpepenve B xoAe NpeaBapuTENbHOrO TPAaCCEPHOro 3KCNepUMEHTa
napameTpbl: W, Dy, Vi, kK 1 ucnonbsys sbipaxkeHue (2), MOXHO onpeaenvTb B
cnyyae peanbHON aBapunHON CUTYaLMKn B KaXKA,OM KOHKPETHOM CTBOpE BOAO-
TOKa B 30HE HanborbLUEro 3arpsi3HEHNA AMHAMWUKY KOHLIEHTPaLMK 3arpssHa-
IoLLero BeLlecTsa.

4.8 KoahpvupmeHT HeKoHCepBaTUBHOCTU K 3arpsAsHAIOLUMX BeLecTB
onpeaensieTca METOAOM HaTYPHOrOo XUMUKO-OUONOrMUYECcKOro MopenupoBsa-
HUSA B ME30KOCMaXx. TexHuKa NPOBEAEHUA 3TMX IKCMEPUMEHTOB NpuBEAcHA
B [2]n Pl 52.44.2.

4.9 TpaccepHble aKCNEPUMEHTbI U 3KCIEPUMEHTbLI Ha ME30KOCMax OCy-
LLECTBNSIOT Ha BbIOPaHHBIX yYacTKax pekn BO BCE BaXKHEWLLME MM ponornye-
ckue hasbl: BECEHHEE NMONMOBOAbLE, NETHAA MEXEHDb, 3UMHSASI MEXEHb U T.M. B
cootBetcTBUUN ¢ P 52.24.309. PesynbTaTbl 3aHOCAT B KOMMbIOTEP B BUAE
Tabnuy (cm. npunoxeHune A), rae UX XPaHAaT [0 NoCTynneHns uHhopmaumm
06 aBapwuiiHom cHpoce.
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4.10 YCcTaHOBMEHHbIE B pesysbTaTe HaTypHbIX 3KCNEPUMMEHTOB napa-
meTpbl W, Dy, Vy, k MOryT 6bITe UCMONBb30BaHbLI NS APYTUX aHANUTUYECKUX
PeLLEHNIA OfHOMEPHON MOLENW C UHBIM XapakTepoMm (3nopoi) Beinycka 3B B
COOTBETCTBUN C P 52.24.627 nnn Anst YMCNEHHOro MoAenMpoBaHusa npouec-
COB pacnpoCTpPaHEHUs NATHA 3arpAsHEHNS.

5 TpeGoBaHuA Ge3onacHOCTU

HabnioaeHns NpoBOoAAT C yyeToM TpeboBaHuin TexHNKM GesonacHocTH
B cootBeTcTBUM ¢ FTOCT 12.1.007 1 npasunamu [5].

MNpy ot6ope n obpaboTke Npob 3arpsi3HEHHbLIX BOZ HEOBXOAMMO CO-
ontopaTe npasvna, yTBEpXAEHHblE UHCTPYKLMsMM no paboTe ¢ BpesHbIMM
BELLECTBaMM U CTOYHBIMM BOZAMM, @ Taioke npasunamy 6esonacHocT npu
paboTe Ha Bogoeme [5].

Jkcnnyataumsi anekTponpubopoB NPOU3BOAUTCA B COOTBETCTBUM C
npasunamm aKkcniyaraumm aneKTpoyCTaHOBOK.

6 TpeGoBaHUA K KBanudukaLumm nepcoHana

K pabotam no npoBefeHWe TpacCepHbIX IKCMEPUMEHTOB Ha BOAHbLIX
oBbekTax JonyckakTCs Nvua C BbICLUMM U CPEAHUM crieuuanbHbiM oBpaso-
BaHWEM, UMEILLMEe AOMYCK ANs paboTbl HA BOAHbIX OOBbEKTax 1 OCBOMBLUMX
TMOMUHECLEHTHbIA MUKPOCKOM.

7 MoaroToBKa U NpoBeAeHue TpacCepHbIX IKCNEePUMEHTOB

7.1 OCHOBHble MOSIOXEHUSI HaTYpHOro rMAPOAUHAMMYECKOrOo MO-
[enupoBaHuA

7.1.1 3arpsasHeHHble MacCbl CTOUHbIX BOA, MOCTYNMBLUME B BOAHbIN
0BBEKT B pesynbTaTte aBapuMinHOro copoca, B3aumMoaencTByIOT Mo 3aKoHaM
TypOyneHTHOW Anddy3Mn CO CMEXHBIMM OOBEMaMM YNCTBIX PEYHBLIX BOA.
PesynbTatom 3TOro npouecca sBnsieTcad pasbaBneHue 3arpsa3HeHHbIX
CTOYHBIX BOJ, OCHOBHbIM MOTOKOM peku. MNpu 3ToM pasbasneHue pencTsyeT
OAMHAKOBO Kak Ha KOHCepBaTUBHbIE, TaK U Ha HEKOHCepBaTWBHbIE Belle-
ctBa. MHTEHCUBHOCTb U XapakTep NepemeLLnBaHnNs 3arpA3HEHHbIX CTOYHbIX
BOA C BOAOW BOAHBLIX OOBLEKTOB 3aBUCUT OT MMAPABIIMYMECKNX XapaKTepu-
CTUK BOAHOro 0OBLEKTa, KONMUYECTBa M Xapakrepa MOCTYMNEHUSI CTOYHbIX
BOA U T.N.

7.1.2 OCHOBOW HATYPHOrO MMAPOANHAMUYECKOTO MOAENUPOBaHUSI Ha BOJ -
HbIX 0ObeKTaxX ABMAETCA TPACCEPHbIA IKCNIEPUMEHT. TPaccepHbIA IKCNEPUMEHT
COCTOUT B TOM, YTO B WUCCNeAyemyto rapoaMHAMUYECKYI0 CUCTEMY BOAOTOKA
BBOASAT B 33@aHHOM peXxume OnpefeneHHOe KONMMYECTBO Nerko obHapyxmvBae-
MOTO B BOAHOM OBBLEKTE KOHCEPBATUBHOMO BELLIECTBA-MHAMKATOPA (Tpaccepa).
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[BuxeHne Tpaccepa B BOAHOM OObekTe COOTBETCTBYET NPOCTPaHCTBEH-
HO-BPEMEHHbBIM 3BOJSIOLUMSAM MEYEHHbIX MM BOAHbIX Macc. Habnwogas B
onpeaeneHHoOM peXxxMme 3a pacnpeeneHMemM Tpaccepa B BOGHOM OObek-
Te, CYAAT O NapameTpax, XapakTepUsyroLMX U3y4aemyto ruapoamHamuye-
CKYIO CUCTEMY UMK npoLecc.

7.1.3 Anga nogobHbIX 3agay uenecoobpasHo UCnosfb3oBaTh Tpacce-
pbl, YAOBNETBOPSIIOLLIME CMEAYIOLUMM OCHOBHbIM TpeGoBaHUSAM:

— LOMXKHbI BbITe 6€30MacHbl B CAHUTAPHO-TUIMEHNYECKOM U 3KOMOr -
YECKOM OTHOLLEHWM,

— DOMKHbI OblTb YCTONUMBEI B TEYEHUE AJIUTENBHOTO BPEMEHU B TOM-
e BOAbI BOAHOro o6bekTa 1 OnNpeaenaTbCa C NOMOLLBbIO HECMOXKHBIX Me-
TOAOB MPU HAaNUUYUK PasNYHbIX MOMEX;

— VMETb HEBbICOKYIO CTOMMOCTb;

— UX onpefeneHne B BOAE AOMKHO ObiTb BOSMOXHO NpU BECbMa Ma-
NbIX KOHLUEHTpaLMWAX.

7.1.4 Ona manbix U cpegHux pek Ha OTHOCUTENbHO KOPOTKUX yyacT-
Kax no AnuHe dapeaTepa, rae He TpebyeTcs BbICOKOW YYyBCTBUTENBHOCTU
MeToaa, LOMYyCTUMO MCMOMb3OBaHWE TakUX TPaccepoB, Kak pacTBOpbl CO-
nen aneKTponuToB NN NyopecUeHTHbIX kpacutenen: dnyopecLeunH, po-
JaMWH, YPaHUH, 303UH 1 ap.

7.1.5 HanBonee ahdHeKTUBHO B TPACCEPHBIX IKCMEPUMEHTAX NpUMe-
HEeHVe MHOrouBETHbIX (PryOpPeCLEHTHbIX TPacCepoB Ha OCHOBE BbICOKO-
AVCNEPCHBIX CYCNEH3UN APKO NMIOMUHECUMPYHOLLIMX MUKPOYaCcTUL C pasme-
pamu oT 0,5 fo 1,5 MKM, MeoLMe NpaBunbHYO cepudeckyto opmy.
OTU Tpaccepbl MOTYT NPUMEHATLCH B NIOOLIX XUAKUX Cpeaax, B NPUPOAHbIX
BOAax NoOoOW CTEMNeHU 3arpsisHEHHOCTU (B TOM 4YMCNe B CTOYHbIX BOAAX).
Mo 4yBCTBUTENBLHOCTU MeToa onpeaeneHus nyopecUeHTHbIe Tpaccepsbl
He YCTynawT pagvMonsoTOMNHbIM. 3TW Tpaccepbl HAJEXHO ONpeaensaiTca B
nobbiX XUAKMX cpegax B BonblioM guanasoHe pasbaBneHWin HavanbHON
(cTapToBOM) KOHLUEHTPauun 4o 10" pas. B 04HOM 3KCMEPUMEHTE MOXHO
ncnonb3oBaTh NP HEOBXOAMMOCTM HECKOMbKO (0T 3 A0 5) pasnuuaroLmx-
CSl MO ChekTpy hrnyopecueHunn TpacCcepoB, UTO 3HAYUTENbHO YNPOLLAaeT,
yAeleBnaeT NnpoBejeHne 3KCnepumMeHTa. Becrneactesme BbICOKOW YyBCTBU-
TENbHOCTU METOAA OnpeeneHna TPpaccepoB, pacxoibl TakMx Tpaccepos B
OBbIYHbIX 3KCNEPUMEHTaX YpPE3BbIYaNHO Manbl.

dnyopecueHTHbIE Tpaccepbl 3anaTeHToBaHbl U LUMPOKO anpobuposa-
Hbl Ha pasnu4yHbIX BOAHbLIX o6bekTax BeiBwero CCCP n Poccuinckon ®depje-
pauuwu [2].

7.2 WsyyeHne ocoGeHHoCTeW BogoToka U paspaboTka Cxembl
SKCNepumMeHTa

7.2.1 NoaroToBUTENBHLIA 3Tarn HaTYPHOrO TPacCEePHOro aKCnepuMeHTa
BKITIOYAET AeTallbHOE O3HaKOMIIEHVE C UMEIOLLMMUCS JaHHbIMU, XapakTepu-
3YHOLLMMWN aBapUAHO-ONACHbBIN y4acToK BOAOTOKA. [ns noTeHuMansHO onac-
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HOro MCTOYHMKA AOMKHbBI ObITb YCTAHOBMEHbI OCHOBHblE 3B 1 onpeaeneHsbl
BOZOMONb30BAaTENN, ANA KOTOPbIX 3TV BELECTBa NPEeaCTaBnsalT onac-
HOCTb; COrfacoBaHbl YPOBHW BbICOKOrO 3arpsasHeHus (B3) ana coorseT-
CTBYHOLUMX Y4acTKOB pek no P 52.24.734.

B cnyyae OTCYTCTBMA JaHHbIX, NPOBOAAT PEKOrHOCLMPOBOYHOE obcne-
JoBaHue ydactka paboT, B pesynbTaTe KOTOPOro YCTaHaBMMBAKOT OPUEHTU-
POBOYHbIE CKOPOCTU TEYUEHUSI PeuYHbIX BOA, ONPedensitoT pacrnonoXeHve
CTBOPOB HabnogeHns, pacCTOSHUA MEXAy CTBOpamu, BbIGUPAKOT BEPTUKaNu
U ropnsoHTbl otbopa npob, COCTaBNAT CxeMbl 0TOopa npod, BbIABNSOT
BO3MOXHbIE€ MELLAIOLLME ONPEAENIEHNIO TPACCEPOB YCNOBUA (HANMMYNE MNEH-
Kn HedpTenponykTos, GOMbLUIOE KONMUYECTBO MEMKWUX BOAOPOCNEN Unn B3BE-
LUEHHbIX BELLeCTB) U T.4,.

7.2.2 BaxHOW AABNAETCS OPUEHTUMPOBOYHASA OLIEHKa U pacyeT oxuaae-
MbIX KpaTHOCTEW pas3baBneHns TPacCepHOro BELleCcTBa B MecTax oToopa
npo6. MocneagHee HeOBXOAMMO ANs TOro, YTOBbl MPU NPOBEAEHUN Tpaccep-
HOro aKcnepumMeHTa B 0ToOpaHHbIX Npodax KOHUEHTpauuy nHaukatopa binm
JOCTaTOMHBIMK ANSA €ro HAAEXHOro KONNYECTBEHHOIO ONpeaeneHuns.

7.2.3 lMpu BbIGOPE MECT PacnonOXeHUs CTBOPOB HabMAEHUSA YUUTbI-
BaKOT CrneayioLLee:

- YYaCTKU MeXay CTBOpaMu AOMKHbI UMETb CXOAHbIE MOphoOMETpUYe-
CKUE XapaKTepUCTUKN pycna;

- B CXEMY PAacronoXeHUss CTBOPOB HabnwAeHUs AOMkHbI ObiTb BKIHO-
YeHbl CTBOPbI BbILLE MO TEYEHUK OT Gnusnexalmx ropogos, HacCeneHHbIX
MYHKTOB, MEeCT Bogo3abopa M BOAOMOMb30BaHMUS, MoMajalowmx B cryyae
asapuinHoro cbpoca, B 30Hy pucka B3 Bog;

- pomkeH ObiTb obecneyeH nNoabE3 K CTBOPaM HabniogeHus Ansa npo-
BEAEHUSA 3KCNEPUMEHTANbHbIX paboT.

7.2.4 B BbIGpaHHbIX CTBOpaX NpeABapUTenbHO OnpefensioT 30HbI Mak-
CUMarnbHbIX CKOPOCTEN NOTOKa, NMOCKOMbKY OCHOBHAas macca 3B npu aBapuir-
HOM 3arpsisHeHUM pacrpeaenseTcs B NONepeyHoOM CEYEHUM pycrna HepaBHO-
MEpPHO: 30HBI MakCMMAnbHOrO 3arpsisHEHWs, Kak nMpaBuIo, COBMaZaloT C 30-
HaMM MaKCMManbHbIX CkopocTein notoka. OT6op npob, npu nposBeaeHUW
HaTYpPHbIX 3KCMEPUMEHTOB MPOBOAAT TakUM oOpasom, uTtobbl 30Ha Hanbonb-
LLEro 3arpsi3HEHUS B MOMNEPEYHOM CeYEeHUM BOAOTOKA Oblna HageXxHo ycTa-
HOBMEHa.

7.2.5 Mo pesynbTatam NpoMepos rMy6OuH, B BbIGpaHHbIX CTBOpax Hame-
YatoT BepTMKanu gnsa otbopa npob Bogbl. O6bIMHO NCMONbL3YIOT OT 5 A0 7 Bep-
TUKanemn: oaHy Ha CTPEXHE peKku 1 No ABe K NeBoMy 1 npasomy Geperam. [Ana
peku LmpuHon He 6onee 20 M KONMMYECTBO BEPTUKanen MOXeT OblTb YMEHb-
LUEHO [0 TPéX. B 3aBUCMMOCTM OT rnyGuHEl PEKU Hame4aroT YMCIIO TOYEK OT-
6opa npob Bogbl Ha BepTUKanu. Tak, npu rmybuHe cBbillie 3 M Ha3HaYaloT TpU
Toukn npoBooTBopa: 0,25 M OT NOBEPXHOCTK, cepeaurHa u 0,25 m ot gHa. Mpu
rny6vHe ot 2 M J0 3 M nNpoBbl OTOMPaIOT Yy NOBEPXHOCTU U Y AHA, NpU rNyouHe
MeHee 2 M JOCTaTOYHO OfHOW TOUKU — CEPEANHA BOLHOW TOMNLLN.
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7.3 O6opynoBaHue cTBOpa HabnogeHus

7.3.1 Ha ocHoBaHuU pa3paboTaHHON CXeMbl SKCMEPUMEHTA B KaDKAOM
CTBOpE B COOTBETCTBUM C 7.2.5 ycTaHasnveatoT obopyaoBaHve ans otéopa
npo6 BOAbI NO BCEMY XMBOMY CEYEHUIO PEKU ANS BCEX BepTUKaneh u Bcex
YPOBHEN (CM. PUCYHOK 3).

1 — BaKyyMHbIA SNEKTPUUECKUA HACOC; 2 — XKIyT COSANHUTENbHBIX
TpyBOoK; 3 — KanpOHOBbLIN TPOC; 4 — BaKyyMUpyeMas kacceta ¢ eMKOCTAMU
ans otbopa npo6; 5 — BcackiBaoLme gnddysopsbl; 6 — rpysbl

PucyHok 3 — MpuHuunuaneHaa cxema ycTaHoBKU ANA OAHOMOMEHTHOMO
oT6opa Npob ¢ BakyyMHbIM MPOBOOTOOPHUKOM MO KMBOMY CEHEHUIO PEKU

7.3.2 BbICTpbIi OAHOMOMEHTHbIM OTOOP NPO6 Ha HECKONbKUX BepTUKa-
NsX Ha ManbIX U CpefHUX pekax yaobHO OCyLLeCTBRATbL cneuuansHoO paspa-
60TaHHbIM BaKyyMHbLIM Npo60OTOOPHMKOM, dhoTorpachus KOToporo npuseae-
Ha Ha puCyHke 4. B aTOM npoBGOOTOOPHUKE 3NEKTPUYECKUIA HACOC NO CUrHany
onepaTopa 3acacbiBaeT BoAy u3 BCex Touek otbopa npob. Kaxayio npoby
NOMELLAIOT B CBOIO CKNAHKY. CKNSHKM C OTOBpaHHbIMU Npobamn 3amMeHsIoT
Ha MycTble U NPOLECC MOXET MOBTOPATLCS.

doTorpacmsi BakyyMHOro npobooTOOpHUKa AN OAHOMOMEHTHOrO OT-
6opa npob npeacraBneHa Ha pUcyHke 4.

YcTaHoBka C BaKyyMHbIM NPOGOOTOOPHMKOM ANA OAHOMOMEHTHOrO OT-
6opa npob, passepHyTas B CTBOpE HabniogeHna NpeacTasneHa Ha pucyHke 5.

7.3.3 B uuctomn nocyae ans orbopa npob BOAbI HE AOMKHbI COAEPXKaTb-
Csl OCTaTouHble (OT MpeAbIAYLLEro 3KCNepMMEHTa) YacTulbl Tpaccepa. Ans
3TOr0 MCNOJIb30BaHHasA B 3KCNEPUMEHTaX NOCyAa MOETCH ropsiven BOAOW NO
OBbIYHON METOAMKE C MPUMEHEHMEM MOMLLMX PacTBOPOB (KaK npasuno,
nNpUMeHsIoT 20 %-Hbll PaCTBOP CUHTETUYECKMX MOIOLLMX CPEACTB).

7.3.4 [Ana obecneyeHns TpacCepHOro 3KCnepuMeHTa Kpome YCTaHOBKW
Ans otbopa npob Heobxoaumbl 06OpyAOBaHUE U MaTepuansl, NepeyeHb Ko-
TOPbIX NPUBEAEH B NpUnoxeHuu b.

10
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PucyHok 4 — BakyymHbIi npoGoOTOOPHMK
AN O4HOMOMEHTHOro otéopa npot

PucyHok 5 — YcTaHoBKa B CTBOpE A4S O4HOMOMEHTHOro otéopa npob
C BakyyMHbIM npo6ooT6opHMKOM Ha peke Mnyc

11
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7.4 MoaroToBka Tpaccepa, BBegeHUe ero B BOAOTOK U OTGOp Npo6

7.4.1 MNocne Toro kak HameuveHa obLuan cxema 3KCrepumeHTa u, onpe-
JeneHbl CTapTOBbIE KONMUYeCTBa Tpaccepa, U3BeCTHbl HeoBXoAMble KOHLIEH-
Tpauum, NAOTHOCTU U pasMepbl YacTuL, Tpaccepa, yCnoBusa TPaHCNopTUPOBKU
TPaCCepOoB U T.M., FOTOBAT HY)XHOE KONMWUYECTBO BbICOKOKOHLIEHTPUPOBAHHOTO
npenaparta Tpaccepa B cooteBeTcTBUM ¢ P[] 52.24.634, P 52.24.627 v [2].

7.4.2 Pabouyto CyCrneHsmio Tpaccepa roTOBAT HEMOCPEACTBEHHO nepes,
ee npumeHeHvem, pasbaBnas (pacnyckas)) UCXOAHbIA KOHLEHTPUPOBAHHBIN
npenapar (pacTBop, CYCMEH3NI0 UM MOPOLLIOK) B HEOBXOAUMOM KONMn4ecTee
Bogbl. OBbIYHO AN NPUIrOTOBMNEHWSA TPAccepa UCNONb3YT BOAY TOrO BOAHO-
ro o0beKTa, rae NpoBOAAT 3KCNEPUMEHT. Ecnun aTa Boga CUNbHO 3arpsasHeHa
HedTENPOAYKTaMM, B3BELUEHHbIMW BELLECTBAMM WU T.M., TO XEenaTenbHO Ans
NpUroToBneHNA paboyelrt CyCneH3nn MCrnonb3oBaTh APYrylo, MEHEE 3arpsas-
HEHHYI0 Bogy. [N NPpUroTOBMNEHUs CTapToBOro 06bema KOHLEHTPUPOBaHHbIN
npenapat HeobxoaMmo nuLlb pasbasutb. Kak npasuno, 3To AenaeTca NpsaMo
B HAKOMUTENbHOW EMKOCTUN-J03aTopa.

7.4.3 KonnuyectBo Tpaccepa, HeobxoauMoe ANA MPOBEAEHUA SKCMEpK-
MEHTa, PacCUYUTbIBAOT OPUEHTUPOBOYHO B COOTBETCTBUM C P 52.24.634,
P 52.24.627 v [2], ucxoasa 13 OXmaaemblx pasMepos wwnenda, y4TeHHbIX C
3anacom, 1 TOrO KOHEYHOrO CHETHOTO COLEPXKaHNA YacTuu, KoTopoe 6bino Gbl
Hanbonee ya06HO Ans KonMuecTBeHHoW 06paboTku Nnpob BOAbI.

7.4.4 Pexum BBEAEHUSA Tpaccepa B UCCneayeMbil BOAHBIN OOBLEKT 3a-
BWCUT OT KOHKPETHON CXEMbI SKCNepuMeHTa. MNoneBon 3KCNEPUMEHT, UMUTU-
pYIOLLMIA 3annoBbii aBapuiiHbii BbIOpoC 3B B BOAOTOK, MOAENUPYIOTCA NyTeEM
UMMYNbCHOWN MHXEKLUMUW BCEro KonmuecTasa Tpaccepa.

7.4.5 Ha pucyHke 6 npuBegeH npuMep pacnpocTpaHeHus naTHa BBe-
JAEHHOro Tpaccepa, UMUTUPYIOLLEro aBapuUnHoe 3arpsisHEHUe peku.

PucyHok 6 — PacnpocTpaHeHune natHa Tpaccepa B MOMEHT MHXKEKLIMK
(peka Tysnos B painoHe r. HoBodepkaccka)
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7.4.6 Ans onpefeneHns OpUeHTUPOBOYHOIO 3HaYeHUss BpemeHu fobe-
raHus yoobHO UCnonb30BaTh NorpyxHole nonnasku. MNepsbie 5-6 npob otou-
pakoT C ynpexaeHnem (40 npuxofa nonnaBkoB B CTBOP HabniopeHus), a 3a-
Tem oTouparoT 3-4 Npobbl NOCNE NX MPOXOXAEHNS.

7.4.7 OT60p Npob B KaxgoM CTBOPE OCYLLECTBMSIOT C NOMOLLBIO yCTa-
HOBKW 4J1S OAHOMOMEHTHOro oT60opa BakyyMHbIM NPOBOOTEOPHUKOM B COOT-
BETCTBUM C 7.3 4epe3 paBHble WHTEPBanbl BPEMEHW, Hanpumep, KaKgble
nATe MUHYT. KonuyecTsBo otbopos Npod BeIBUPAETCs C TakMM 3anacom, YTo-
Obl rapaHTUPOBAHHO HEe MpOMyCTUTb MPUXOL NsTHA Tpaccepa B CTBOP
HaONAEHNA N Ero BbIXOA,.

7.4.8 OTOoBpaHHble Npobbl MapKMpPYT, COOUPaOT, NakyloT 4NA Aanb-
Henwen obpaboTku B NabopaTopHbIX UNn, Npu HEOBXOAUMOCTU, B NONEBbLIX
YCMOBUSAX.

8 KonuuyectBeHHOe onpepeneHue Tpaccepa B OTOOpPaHHbIX
npobax u obpaboTka nony4yeHHou UHcpopmaLum

8.1 Cxema 06paboTkmn Npob TpaccepHOro aKkcnepumeHTa

OBpaboTka oTo6paHHbIX NPo6 noapobHO onucaHa B PJ 52.24.634,
P 52.24.627 v [2]. Ina KONWYECTBEHHOrO OMpeaeneHna Tpaccepa B OTO-
OpaHHbIX Npobax BoAbl PUNBETPYIOT U3MEPEHHBI OOBEM BOAbI YEPE3 MEM-
OpaHHbIn UNBLTP C pasMepamy nop, MEHbLIWUMU, YeM AnaMeTpbl YacTul,
Tpaccepa, 1 NoACHUTBLIBAKOT YMCIO YacTWL, B MOS1e 3peHNs IIOMUHECLIEHTHOrO
MUKpOcKona (CM. PUCYHOK 7).

PucyHok 7 — Cxema o6paboTkm npob TpaccepHOro
3KCNepuMeHTa No KaxxaoMy CTBOpY HabniogeHus

8.2 dunbTpoBaHue npob

8.2.1 C nomoLublo UnLTPOBanbHON YCTAHOBKM (CM. npunoxeHve b)
¢unbTpoBaHne npo® OCYLLECTBNAETCA TakuMm o0pasom, YToObl UCKMHOUUTE
BO3MOXHOCTb 3arpsisHEHUS padoyvert NOBEPXHOCTU MeMmBpaHHOro chunbTpa.
OT06paHHy0 npoby BOAbI TWAaTENbHO B30ANTLIBAKT, U Yepe3 MemOpaHHbIV

13
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uUneTp ¢ AnameTpom nop 0,45 MKM UNBTPYIOT onpeaeneHHbIA (hrKeupye-
Mbill) 06BbeM BOAbl. ONTUMAnbHON, C TOYKM 3PEHUSI OnepaTopa, ABNSETCS Ta-
Kasi NNOTHOCTb YMCna YacTuL, KOraa Ha NOBEPXHOCTU MeMBpaHHoro punsTpa
C AnameTpom 12 MM, cogepxmutcs oT 50 go 150 yactuu,

8.2.2 Ecnun KOHUeHTpauun Tpaccepa B npobax manbl, unbTpoBaHue
BEAYT A0 TeX Nop, noka npouecc farnbHenen unbTpaumm CTaHOBUTCA 3a-
TPYAHUTENbHBIM BCNEACTBUE «3acopeHusi» unbTpa. 3anuTbii B BOPOHKY
06beM BOgbI OMIBTPYIOT A0 KOHUA. 3aTem unbTpoBansHas BOPOHKa OCTO-
POXHO, YTOBkI HE 3arpssHUTE HUNLTP, PaASBUHUMBAETCS, U OUNLTP NEPEHO-
CAT Ha NpegMeTHoe cTekno. Ceepxy punbTp NIOTHO MPXAMAIOT MOKPOBHBIM
CTEKIOM, MOCNEe Yero NpesMeTHOE U MOKPOBHOE CTeKna OMKCUPYIOT Ha Top-
Lax nunkon neHTown. MpenapaT MapKMpyrT noMacTepoM, U B TaKOM COCTO-
SHUWN MOXET BbITb MUKPOCKONMPOBAH Cpasy UMu XpaHUTLCA HeonpeaeneHHoe
Bpems. dunbTpaT M3 konbel ByH3eHa nepenvealoT B MEPHBIA LWNUHAD, T4e
N3MEPSIOT ero oovem.

8.3 MukpockonupoBaHue

8.3.1 MukpockonupoBaHue npenapara OCyLLECTBAT C NOMOLLbIO FIOMU-
HECLIEHTHOrO MUKpockona (CM. npunoxeHue B) npu Bo3GyxaeHun doryopecLieH-
LM CYHe-COUONETOBBIMM  Nydamu (CBETOAENUTENbHaSA MnactuHa ot 360 Ao
440 Hm co ceeTodunbTpom PC—1-4). B kauecTBe 3anupatoLLero ceetodunstpa
ucnone3ytoT XKC18+XKC19. Kak npasuno, NOACHET YacTuL, Tpaccepa NPOBOAAT C
nomoLLbto o6bektea 10x0,4J1 u okynspoB X7. Mpyu HEOBXOAUMOCTU BO3MOXHO
ncnonb3oBaHue n obbekTmea 40x0,65J1, a Takke LpYyrnX OKyNsposB.

B none 3peHUs NIOMWHECLIEHTHOrO MUKPOCKOMa YacTuubl Tpaccepa
NErko MAEHTUMULMPYIOT SaKe NPV HanmuyMm NOCTOPOHHUX YacTuL, NO SIPKO-
CTW, UBETY hryopecueHumm, a Takke no pasMepam 1 opme Yactuu,

8.3.2 Ecnu uncno YacTtul Ha unbTpe HEBENUKO (MeHee NATU YacTul B
rnone 3peHus), TO CKaHUPYIOT BCKO MOBEPXHOCTb PULTPA U YYUTbIBAKT BCE
OCaXAeHHbIe YacTuLbl.

Ecnu uncno vactuy B none 3peHns Gonee nati, TO MOXHO cyMTaTh Ya-
CTMUbI B HECKOMBKMX CNyYaiHblX nonsax 3peHus. [ns nogcyera yactuy cny-
YanHbiM 06pasom BbIGMPaloT He MeHee 20 nonen 3peHus. Jlyuwe 3To agenarb
HE NPOU3BONBHO, @ NEPEXOANTL K HOBOMY NOMI0 3pEHUsI, nosopayneas MUK-
POMETPUYECKUIA BUHT CTOSIMKA MMUKPOCKONA Ha ONpefeneHHyIo BENNYNHY.

Ha ocHoBe npocYMTaHHbIX MOMei 3peHUsi PaccyUTLbIBAKOT cpeaHee
apnMETUUECKOE YACTIO YacTuL B NOMe 3peHust.

8.3.3 KoHueHTpaumo Tpaccepa N, yacTu/am®, paccyuTbIBalOT No

copmyne

_1000-n-A

N a-v. '’

@)

rae n - cpejgHee Yncno 4yactuy B O4HOM none 3peHns,
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A - nnoLaAb NOBEPXHOCTY UNBTPA, CM?;
a - nnowaab Norns 3peHus, cM>;
V - 06bem NpocunbTpoBaHHOW BOAB, cm®.

8.3.4 PesynbTaTtbl 06paboTku npob no KaxkaoMy CTBOPY HabnoaeHws
3aHOCAT B KOMIMBIOTEP U CTPOSIT rpadimku kak dpyHkumm S(t), rae S - ocpen-
HEHHas MO XMBOMY CEUEHUIO BOAOTOKA KOHLIEHTpauus Tpaccepa B onpeae-
NeHHble MOMEHTbl BpeMeHW. Ha ocHoBaHUM MOSyYEHHbIX AaHHbIX onpeje-
NSAT OCHOBHblE TMMAPOAMHAMUYECKME MNApaAMETPbl UCCMEAYEMOro ydactka
BogoToka. Ha pucyHke 8 npusepeH npumep pesynbTatos obpaboTku Tpac-
CepHOro aKcnepumeHTa Ha peke Cesepckuii [loHel,

30000

200001

gl o, 3

n“po . M%%M e Y
(| L) T ¥ il L] []
4 :

Konuenvpauma Tpaccepa, vacr./gm®

A
L i A |

Bpems ¢ MOMEHTE BUINYCHa TPACORRA, 4

PucyHok 8 — OuHammnka KOHLUEHTpauuii Tpaccepa B Tpex CTBopax
HabnoaeHna Ha peke Cesepcknin [JoHel|

8.4 OnpepeneHue OCHOBHLIX ruApoAMHaMUYECKMX napameTpoB
yyacTKka BOAOTOKa

8.4.1 [Ins nony4eHust YmcneHHbIx saHaveHun C(x,t) ypaBHeHus (2) Heob-
XOLVMO 3HaTb CPEAHIO CKOPOCTb NoToka Vy, M/C, KO3MMULIMEHT NPOAOHb-
HOW gucnepcuun Dy, mic, maccy 3B, nonaswero B BOAHbIN 0ObekT M, kr, 1
NMOLL@Ab XUBOTO CEYEHUS BOAOTOKA W, M.

CpeaHoo CKopocTb NoToka Vy 1M Nnowaib XXUBOro CeYeHns BOJOTOKa
W OnpeaensitoT HEMNOCPEACTBEHHO B XOLE TPaCCEPHOro 3KCrepuMeHTa B
KaxKgoM cTBope HabnoaeHus [2]. OpuMeHTUPOBOYHO CKOPOCTb TEYeHUA onpe-
JENsIoT C NOMOLLBI0 MOTPYKHBIX MonnaBkoB. OKOHYaTENbHbLIA pacyeT CKopo-
CTell TeYEHUA NPOM3BOAAT nocne obpaboTku Npod BOAbI, OTOOPAHHBIX B XO-
[.e TPaCcCepHOro akcrepmmeHTa. Mnowaab XMBOro CeYeHUss BOJOTOKa onpe-
JensoT NnyTeM Nnpomepa rmyGuH B KaXgoM CTBOpe HabnogeHus.
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Maccy 3B M npu 3annoBom BbiBpoce oLeHVBaKOT UCXOAA U3 XapakTepa
aBapuvn npounsoLlesLIen Ha obbekTe.

8.4.2 Bpemsa poberaHns Tmax HA UCCNesyeMoM ydacTke peku onpege-
NAIT Kak pasHOCTb BPEMEHW YCTAHOBEHUSA MakKCMMAasibHbIX KOHLEHTpaLuui
Tpaccepa B CTBOpe 0TOopa npob M MOMEHTa MHXEeKUUW Tpaccepa B CTBOpe
BbIMycKa.

8.4.3 PacqeT MakCUManbHOW CKOPOCTW MEpPeEMELLEHUS MUKa KOHLIEH-
Tpauum 3B Viax, M/C, NPOU3BOAST NO hopmMyne

Vmax S0, (4)

roe L — paccrosHue mexay CTBOpamMu MHXEKUUU U HabnioaeHus, M;

Tmax — ONPEAENEHHOe B 3KCNEPUMEHTE Bpemst JoberaHust Makcumarnb-
HOW KOHLIEHTpaLum Tpaccepa, € (CM. PUCYHOK 2).

8.4.4 PacuyeT MakcManbHOM CKOPOCTU NepemMeLLeHns nepeaHero ppoH-
Ta BOMHbI 3arpsi3HEHUs Vg, M/C, NPOM3BOAAT MO dopmyne

L

Vip = T (5)

roe L — paccrosHue mexgy CTBopamm MHXEKUUMN U HAbniaeHus, M,

Tnp — ONpeAeneHHoe B 3KCNepUMeHTe Bpems foberaHus nepeaHero
hOpOHTa KOHLIEHTPpaLmu Tpaccepa (CM.pUCYHOK 2), C.

M3 nonyyeHHbIX Ha pasHbIX BEPTUKANAX 3Ha4YeHWUIn ckopocten B 8.4.3 1
8.4.4 B pacueTbl OepyT HambonbLLne.

8.4.5 KoathcpuumeHT npozonbHomn gvcriepcum Dy, M/C BEIMUCTIAIOT Ha oc-
HOBaHWUN JaHHbIX, MONYYEHHbIX U3 TPACCEPHOro aKCnepumeHTa no dopmyne

_ V. do?

D=5 ax - ©)

rae Vy— CpefHas CKOpoCTb MOTOKa, M/C;
dx — paccTosiHue No pycny peku Mexay CTBopaMu HabnioaeHus, M;
do? — usmeHeHve gucnepcum No BPEMEHN KOHLEHTpaLmMm Tpaccepa npu

MPOXOXAEHUM CTBOPOB HabnioaeHus, ¢,
Ouncnepcys NO BpeMeHU KOHLIEHTpaLMK Tpaccepa Mpu MPOXOXaeHUm
KaxKIoro cTopa HabniogeHus 02, ¢ onpefensieTcs no hopmyne

rae ti— BpemMa ¢ MOMeHTa MHXeKUMK Tpaccepa, C;

@)
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S — ocpefHEHHasA MO XKMBOMY CEYEHUI0 BOAOTOKA KOHLEHTpaLms Tpacce-
pa B CTBOPE HaBMIOAEHNS B MOMEHT BPeMEHN t;, yacTuLy/am®,

Ana ynpoLleHna pacyeToB MPW BbIMUCIEHWW 3HAYeHUd J7 B nakete
Excel ygo6HO ucnons3osaTtb Nosib3oBaTenbckyto VBA dyHKkUMIO (CM. npuno-
XeHue B).

8.4.6 lMonyyeHHble rMapOAMHAMUYECKE NapaMeTpbl MO KaXAoMy CTBO-
py HabnogeHns 3aHoCAT B Tabnuubl COrnacHo NpUnoxeHuo A. PesynbTaThbl
XPaHAT opraHnsauum (Be40MCTBa) BbINOMHUBLUWE 3TW 3KCNEPUMEHTHI.

9 3KCI19pVIMeHTbI no onpegeneHnw HEeKOHCepBaTUBHOCTU
3arpA3HAKWUX BelecTB

9.1 OCHOBHbIE MOJIOXKEHUSA HATYPHOIO XMMMKO-OMONOrMUYECKOro
MogenupoBaHusa ansa onpegeneHus HEeKOHCepBaTUBHOCTU
3arpAsHAKWUX BelecTB

9.1.1 HeoBx0aMMOCTb HATYPHOrO MOAENMPOBaHNST HEKOHCEPBATUBHOCTU
3B BOAHbIX 3KOCUCTEM OBBACHAETCH, C OAHOW CTOPOHbI, YPe3BbiHaHON BadK-
HOCTbK 3TUX MPOLIECCOB B OOLLEN CXeMe XMMMKO-OMONOrmyeckmx npespaLle-
HWA B BOAHOM OBBEKTE, a C ApYyron — ux cnaboi U3y4eHHOCTLI0, NPUBOASILLEN K
GonbLUMM OLMBKam npy onpeaeneHUn OCHOBHbIX NapamMeTpoB 3TUX MPoLeC-
COB. 3TO NPUBOAWT K TOMY, YTO HA MPAKTUKE NPOLIECCHI HEKOHCEPBATUBHOCTU B
BOAHbIX 0OBbEKTax haKTUYECKN HE YYMTLIBAKOTCA, Tak Kak npaBuiaMu OXpaHbl
NOBEPXHOCTHBIX BOA, OT 3arpsa3HEHUs AONYCKAETCA UX YYET TOMLKO B TOM Chly-
Yae, Korga 3T NPOLECChl AOCTAaTOMHO HAAEXHO U3ydeHbl. [ockonbKy ruapono-
rMyeckasi KOMMOHEHTA 3TUX npoueccos (pasbasneHne 3B B BOAHbIX OObEKTax)
NErko OLIEHUBAETCA B pPaMKax HaTypHOrO rmapojUHaMu4eckoro Mogenuposa-
HWS, B AAHHOM pasfene paccMaTpuBaloTCa METoAbl onpeaeneHus yooinm 3B
nog, BO3AENCTBUEM XUMUKO-OMONMOrMUECKUX MPOLIECCOB.

9.1.2 Koathdu1umeHT HeKOHCepBaTUBHOCTN W NoKasaTenin OCTPON TOKCUY-
HocTu 3B onpegenseTca METOAOM HaTypHOro XMMWKO-BUONOrMYeckoro Moae-
NVPOBaHMS B ME3OKOCMaxX. TEXHVKA NPOBEAEHUA 3TUX SKCMIEPUMEHTOB NpUBE-
feHa B P[] 52.44.2un[2].

9.1.3 UccnepoBaHusa Ha ME30KOCMaXxX NO3BONAT BHECTU AuddepeHumn-
pOBaHHbIN KONMYECTBEHHDIN BKINAJ, B NOKasaTeNb HEKOHCepBaTUBHOCTM 3B OT-
JenbHbIX NMPOLIECCOB MYTEM U3yYEHUA COOTBETCTBYIOLLIEN KUHETUKN TpaHCdhop-
mMaumm 3B B yCrnoBUAX MakCUManbHOTO NPUGIIMIKEHUSA K NPUPOAHBIM.

9.2 NpoBeaeHne Me30KOCMEHHbIX 3KCNEePUMEHTOB

9.2.1 XuMunko-61onornueckne 3KCNEPUMEHTbl Ha Me3oKoCMax Ans ue-
nei NporHO3MpOBaHWUS AMHAMMUKN KOHUEHTpauuin 3B aBapuiHOro 3arpsisHe-
HUS BoAHbIX 06bekToB onucaHbl B P 52.44.2, P[] 52.24.670. Me3okocmeH-
Hbl€ 3KCMEePUMEHTBI NPOBOASAT B COOTBETCTBUMU C pa3paboTaHHbIM CueHapu-
€M pasBUTUS aBapPUNHOIO 3arps3HEHUs Mocrne NpPOBEAEHWUS COOTBETCTBYHO-
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LLMX TpaccepHbIX 3KCMEPUMEHTOB Ha AaHHOM BOAHOM OBbekTe 1 ycTaHoBmne-
HVWSA B pe3ynbTare 3TUX 3KCMEPUMEHTOB MPOCTPAHCTBEHHO-BPEMEHHBIX Xa-
PaKTEPUCTUK MECTOMONOMKEHNSA 30HbI HAMBOMNBLLIErO 3arpA3HEHNS B AaHHOM
BOAHOM O6bekTe U pexuma pasbasneHusa 3B B 3TUX 30HaX.

Mpy npoBeAeHUN MEe30KOCMEHHBIX 3KCMEPUMEHTOB MOSyYEHHbIE PEXU-
Mbl paszBaBneHns UCNOoMb3YIOT AN 3a4aHUSA UCXOAHbIX KOHLUEeHTpauui 3B.

9.2.2 3KCnepuMeHTbl MO OnpefeneHnuio KoadduumneHTa HeKoHCepBa-
TUBHOCTW HaYMHAKOT C YCTAHOBKM B BOAHOM OOBEKTE M3ONMPYIOLLIMX KOHTEMR-
HEPOB-ME30KOCMOB, BHECEHWWN B COOTBETCTBMM CO CLEHapmem 3aTpasok 3B n
opraHmnsaumm otbopa npob. CtapTosble 3aTpaBkm 3B BHOCAT B pexume,
OnN3KOM K TOMY PEXMMY MOCTYMIEHNS, KOTOPbIA OXMAAETCA Ha OCHOBE Mj-
POAVHAMUNYECKOTO (TPaccepHOro) MoAENMPOBaHUS.

9.2.3 YacroTy otbopa npob ycTaHaBNMBaKOT B 3aBUCUMOCTWU OT YCTOR-
UMBOCTU UCMBITYEMbIX BELLECTB K npoueccam camoounieHus ot 10 Ao namm
npoB B CyTKW.

9.2.4 [Ina aBapuiHOro 3arpssHEHUA NMOBEPXHOCTHbIX BOJ, CyLLUM AUHA-
MUKa KOHLEHTpauum 3B MoaenupyeTcs C NOMOLLbIO YPaBHEHUS XUMUYECKON
KWHETWKM NepBOro nopsiaka

dc _
a - kCt , (8)
roe Ci— koHueHTpauus 3B B TEKyLLMA MOMEHT BPEMEHM, Kr/m®;

t - Bpems, ¢,

k - KOHCTaHTa (KO3(h(PULIMEHT HEKOHCEPBATUBHOCTA) YObINU KOHLEHTpa-
LM 3arpasHsoLLEro BewwecTsa B Boge, 1/c.

9.2.5 B pesynbTaTe McCneaoBaHNa NOMy4aloT KMHETUYECKUE XapakTe-
pycTrkn yObinn 3B 1 GUHAMUKN TOKCUYHOCTU BOAHOW CPeAbl B JaHHOM BOA-
HOM OBBEKTE Ha pPasnUYHbIX Y4acTKkax C peanbHbIM PEXMMOM MOCTYNNEHNs
3B, XxapaKkTepHbIM A1 BO3MOXHOrO AaHHOro aBapunHOro 3arpasHeHus.

9.2.6 lNoneBble aKCNEpPUMEHTHLI MO ONpeaeneHnio kosdduumeHTa He-
KOHCEpPBaTUBHOCTU, OCYLLECTBNSAIT Ha BblOpaHHbIX yyacTkax peku BO BCe
BaXKHENMLLME rngpornorudeckme dasbl (BeCeHHee NonoBoabe, NETHAS MEXEHD,
3MMHAS MEXEHDb U T.M.) B cooTBeTCcTBUmN P 52.24.309.

9.2.7 lNMony4eHHble pesynbTaThl, Kak 1 B 8.4.6, 3aHOCATCH B KOMMNbIOTEP
B BMAe Tabnuy BMmecTe C pesynbTaTamu TPaCCEPHbIX IKCNEPUMEHTOB (CM.
npunoxeHve A), roe OHW XPaHATCA A0 NOCTYnneHus nHdopmauumn o6 asa-
pvnHom cBpoce.

10 Mopspok paboT B aBapuiHbIA Nnepuog
10.1 MNocne nocTynneHns uHopMaLmmn o 3anmnoBOM aBapuiHOM cBpo-

ce 13 Tabnuu, copMUPOBaHHbIX B Ge3aBapuiAHbIi Nepuos B COOTBETCTBUM C
8.4.6 1 9.2.7, NPOBOAAT BbIOOPKY HEOOXOAMMbBIX NAPAMETPOB W BbINOMHSAOT
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npeaBapuTenbHble pacyeTbl Mo dopmyne (2), NPorHosupyowme pacnpo-
CTpPaHeHWs NATHA 3arpsA3HEHUS B NPOCTPAHCTBE U BPEMEHM.

JanbHenwme meponpuaTus no nNuUKBuZauMn NOCNELCTBUN aBapuu
OCYLLIECTBMAOT B COOTBETCTBUM C 3apaHee pa3paboTaHHbIMU U YyTBEPXKAEH-
HbIMW COOTBETCTBYIOLLMMMK opraHamu [1], [3] nnaHamn Ha ocHOBaHWX nony-
YEHHbIX aHanUTUYeCKMX MPOrHO30B U ONEepaTUBHON WHGOPMaLUMK nonydyae-
MOW B peXvMe pearibHOro BpeMeHU.

Takum oBpa3om, pexumHbie HabnwgeHus B Ge3aBapuiHbIA NEPUOS,
ofecneurBalOT HagEXHbIE MPOrHO3bl B NEPUOJ ONepaTvMBHbIX HabnoaeHUn
BO BPEMS NNKBUAALMN NOCNEACTBUI aBapUNHOTO 3arpA3HEHNs BOAOTOKA.

10.2 PasBsepTbiBaHME CUCTEMBI ONEPaTUBHOMO MOHUTOPUHIa aBapuUinHO-
ro 3arpsisHeHWs BOAHbIX OOBLEKTOB NPeAyCcMaTPUBAET HanmMune y BCeX BOAO-
nonb3oBaTenel NoTeHuManbHO OnacHbIX B NMaHe aBapuUHOrO 3arpasHeHUs
BOZHbIX OOBEKTOB, 3apaHee paspaboTaHHbIX U YTBEPKAEHHbBIX COOTBETCTBY-
OWYMK  opraHamn  oegepanbHOn BRnacTh, CXEM pas3MeLLEHUst MYHKTOB
HabnoLeHns n nNporpamMm  PeXMMHbIX HabnigeHWn B COOTBETCTBUM
P 52.24.309 u [3], a B cny4yae aBapuAHON CUTyaLUuK - NNAHOB NMKBMAALMUN
nocnesncTBui asapun.

3OTn nnaHbl JOMKHbI ObiTe paspaboTaHbl ¢ YYETOM HACTOSLLMX PEKO-
MeHZauun 1 cogepxarsb:

- MOSHbIA NepeYeHb MEPONPUATUIA NO MUHUMU3ALMK yiepba 1 NMKBK-
Aaumn NocneacTsuin aBapuUnHOro 3arpsasHEHNst BOAHOIO OOLEKTA,

- YKa3aHus No OMNOBELUEHWNIO BCEX 3auHTEPECOBaHHbIX CNYX0 U opraHu-
3auui 1 NOPALOK X B3aUMOAENCTBUS,

- nepedeHb TpebyeMblX TEXHUYECKUX CPEACTB HeOOXOAUMBIX ANSA NUK-
BMAALUMN NOCNEACTBUN aBapuum,

- nepeyveHb OOBLEKTOB, Moanexalumx ocobon sawmTe OT 3arpsisHeHUs
(Bop03abophbl, NNSHKM U Ap.);

- cnocoBbl c6opa 1 yaaneHus 3B;

- PEXWMbI BOJOMNOMb30BaHNUA B CROXMBLLENCS NOCNE aBapun CUTyauuu.



P 52.24.855-2016

MpunoxeHue A
(oGsizaTenbHoe)

dopma npeACTaBNEHUA Pe3ynbTaToB TPACCEPHOro IKCNepUMeHTa

U JKCNepuMeHTa Ha Me30KOoCcMax

TaGnuua A.1

BoaHbIv 0ObeKT:

[lata npoBeneHus sKCepUMeHTa:

KoopavHaTtbl MecTta nHxekumn Tpaccepa: lwmpoTta

, AonroTa

CTBOpPLI HAbnAEHUA

2

3

4

5 6

LWvpota

KoopauHatsl

Honrota

Paccrosanue ot mecta
MHXEeKLMM Tpaccepa no pycny
pekn, M

Mnowaab xuneoro
ceuveHnsi BOAOTOKa B CTBOpE
HabngeHna w, M

CpeaHsas ckopocTb
notoka Vy, m/c

Bpemsa poberanus
nepeaHero poHTa, Tng, €

Bpems poberanHus
30HbI MakcMarnbHoro
3arpsasHenns Tmax,C

[ncnepcms KoHUeHTpaumm
Tpaccepa no BpemMeHu npu
NPOXOXAEHUN CTBOPa Habrnko-
feHns o2, c2

KoaddumumeHT npogonsHom
Avcnepcun Dy, M%/c

Koadbdpuument
HekoHcepBaTUBHOCTU K, 1/c

PykoBoAMTENb SKCMEAMLIAMN MO MPOBEAEHMIO
TpaccepHOro aKcnepyMeHTa

PykoBoauTens opraHvsauum, npoBoaMBLLEN
TpaccepHbI 3KCNEPUMEHT
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noanuce

Whuumansl, chamunua

noanuce

WHvupanel, pamunns
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MpunoxeHue b
(obsizarenpHoe)

MepeyeHb HEOBXOAUMOro 060pyAOBaHUSA,

BCNoMoraTefibHbIX YCTPOUCTB, NpUGopoB, MaTepuanos
AnNA NpoBeAeHUs NOoeBbIX TPACCEPHbIX 3KCNEPUMEHTOB

Tabnuuya b.1
HanmeHoBaHue Konunuectso,
ea. nam.

Jlogka BecenbHas unv MoTopHas 1 wr.
F'vapomeTpuueckas penka NP-3 1 wr.
no TY 3936-001-29590436-2004
eopesunyeckasn pynetka P100 ¥Y3K no FOCT 7502-98 1 Wwr.
PyyHoli not gns uamepeHus rmybuH Ha OCHOBE KanpoOHOBOro LWHypa 1 wr.
annHon L=25 m, anametpom 4 - 6 mm c rpyaom Becom P>150r,
pasMeYeHHOro Yepes Kaxaple 5 cm
PunbTpoBanbHas ycraHoBka, Bkntovarowas konby ByHseHa, dunbTpo- | 1 komnnekT
BanbHyrO BOPOHKY AgnameTpoM 30 MM, Hacoc BaKyyMHbIN, COEAUHUTENb-
HYHO (Pe3MHOBYIO) TPYOKY ANnHOW He MeHee 1,5 M, nepenyckHo kpaH
Mwukpockon ntomuHecUeHTHbIA  (liomam-U1, MIO-1) ¢ obbekTueom 1 wr.
10x0,4J1 v okynapoB x7 (Heobxonum TONbkO B criydyae obpaboTkm pe-
3ynbTaTOB TPACCEPHOro SKCNepMMeHTa Ha MecTe)
YcTaHoBKa 45 O4HOMOMEHTHOro oT6opa Npob ¢ BakyyMHbIM 1 wr.
npo6ooTOEOPHMNKOM
MonnaTuneHossle ByTbinu BMecTMMOCTbH0 0,5 om° 50 wr.

mnnngap 2-500-1 no FOCT 1770-74 1 wWwr.
OkemkaTop 2-290 no FOCT 25336-82 1 Wr.
KoHueHTprpoBaHHas cycneHsus Tpaccepa 2 om°
MembpaHHbie hunbTpel «Bnagunop» 100 wr.
Crekna ans npurotoeneHns npenapata ¢ punstpom (40x40 MM, 100 wr.
h=1-1,5 Mm)
ALETOH TexHuYeckuin no FTOCT 2768-84 140M°
Bata megumumHcKag HectepunbHas 100r
MyHueT aropanioMmHmnesbin no TY 2-31-32-73 1 Wwr.
Ckanbnens 04-423 no NOCT 21240-89 1 wr.

MpumeyaHue - [onyckaeTca NpYMeHeHWe Apyrux npuéopos, 060pyaoBaHNs, BCROMO-
raTenbHbIX YCTPOMCTB U MaTepUarnos ¢ aHanorMyHbIMU UMK NyYLLMMUA METPOMOMMYECKUMM

N TEXHNYECKUMU XapaKTepUCTUKaMW.
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MpunoxeHune B
(pekomeHayemoe)

INnctuHr nonb3oBartenbckon VBA cdyHKuumn «Exp_Dispersion»
Ons pacuyeTta 3HaueHus J°2

Function Exp_Dispersion (List_t, List_S) As Double

Dim Count_t As Integer
Dim Count_S As Integer
Dim Sum_S As Double
Dim Sum_St As Double
Dim Sum_Stt As Double
Dim i As Integer

Count_t = Application.WorksheetFunction. Count(List_t)
Count_S = Application. WorksheetFunction.Count(List_S)
Sum_S = Application.WorksheetFunction.Sum(List_S)

Sum_St=0
Fori=1To Count t

Sum_St = Sum_St + (List_t(i) * List_S(i))
Next i

Sum_Stt=0
Fori=1To Count_t

Sum_Stt = Sum_Stt + (List_t(i) * List_t(i) * List_S(i))
Nexti

Exp_Dispersion = (Sum_Stt/ Sum_S) - ((Sum_St/ Sum_S) * (Sum_St/ Sum_S))

End Function
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KnioueBble crioBa: onepaTVBHbIA MOHUTOPUHT, aBapuiiHble cBpochkl 3a-
rPSASHAIOLLMX BELLECTB, HaTypHOE MOLENVPOBaHWe C MOMOLLBK TPaccepos,
MOZENMPOBAHNE HA ME3OKOCMaX
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