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BBepneHue

OcHoBaHveM ans paspaboTkM HacTOSWMX pekoMeHaauun sBnseTca
oCTpasi HeoBXOANMOCTb Pa3BUTUSA U COBEPLLUEHCTBOBAHUS rocy4apCTBEHHOM
CUCTEMbl MOHUTOPWHra 3a aBapuMHbIM 3arpsi3HEHMEM BOAHLIX OOBLEKTOB B
30HaxX BIIMAHUSA NOTEHUMANbHO ONACHbIX MPOMbILLMEHHbLIX 06beKkToB. B coOT-
BeTcTBMMN C [1] opraHbl PocrugpomeTa, B criydae aBapuMHOrO 3arpsi3HEHUs
BOAHbIX 06bekToB, 06s13aHbl 06CcnenoBaTb 30HbI PacnpPOCTPaHEHUS aBapun-
HOro 3arpsi3HeHUd, NPoM3BOAMUTb OTOOP M aHanM3 NpPob NOBEPXHOCTHbLIX BOA
BHE CaHUTaApPHO-3aWMTHOW 30HbI NPeAnpusaTUS U COCTaBfSATb OnepaTuBHbIE
MNPOrHO3bl pacnpoCTpaHEeHUs1 30Hbl aBaPUNHOTO 3arpsi3HEHUS.

Hanbonee cnoxHbiM 311eMEHTOM KOMMnekca paboT no obecneveHuto
onepaTtMBHOrO MOHUTOPUHra aBapUNHOMO 3arpss3HEHNS NOBEPXHOCTHLIX BOA,
BXO4ALWMX B KOMneTeHumto PocrngpomeTa, siBRsieTcs onepaTtnBHOE MPOrHo-
3MpoBaHMe pacnpoCcTpaHeHust 30Hbl 3arpsi3HeHNa B BOAHOM O6bekTe Bcrea-
CTBME a[BEKTUBHOIO nepeHoca 3arpsasHsowmnx sellects (3B), pacwmpeHus
30Hbl 3arpsA3HeHnd, oByCrnoBMEHHOro rMAPOANHAMUYECKOM AUCHEPCUEN, a
Takke nepeHoc n nepemelumnsanme 3B 3a cyeT TypOyneHTHOM anddysnn. He
MEHEe CNOXHbIM SABNSAETCA U Y4eT U3MEHEHMN KOHLEHTpauMn HEKOHcepBa-
TBHbIX 3B.

OTUM onpeaenseTca caenaHHbI B HAaCTOSLWMX pPeKoOMeHaauusax Bblbop
crnocoboB napameTpusaumm pac4eTHbIX COOTHOLIEHUMW Ha OCHOBE HaTypPHbIX
TPaCCepPHbIX SKCNEPUMEHTOB N XMMUKO-OMONOrMYECKUX IKCMEPUMEHTOB B Me-
3oKkocmax [2].

MeTogonorndeckonn OCHOBOM OMepaTMBHOIO MOHUTOPUHIa aBapunUHOro
3arpsi3HEHMs1 NMOBEPXHOCTHbLIX BOA SBMSIETCA MNpOBeAeHME YnpexaatoLmnx
rMOponoro-rmapoaANHaAMMYECKNX U XUMUKO-BMONOrMYecknx mnccrnegoBaHui.
Takne akcnepuMmeHTanbHble UCCNenoBaHUs OOMMKHbI NPOBOAUTBLCA Ha BCEX
NOTEHUManbHO OMACHbIX C TOYKN 3PEHUS aBapUNHOIO 3arpsi3HEHNS ydacTKax
BOAHbIX 06bekToB. [MporpamMmbl Taknx npenBapuUTenbHbIX MOAENbHbIX UC-
cnefoBaHWA COCTaBNSAIOT HA OCHOBE AeTarnbHOro NporHo3a passBuTtus («cue-
Hapusi») aBapuMHOro npouecca. Ha ocHoBe XMMMUKO-OMONOrMYeckoro u rna-
ponoro-rmapoaMHaMmM4yecKkoro MogennupoBaHNA OCHOBHbLIX 3JIEMEHTOB «CLe-
HapueB» pa3BUTUS aBapPUWHbLIX NPOLIECCOB MpeanosiaraeTcs «BOCMNpon3Be-
AeHue» npoueccoB B Hambonee ysi3BMMbIX MeCTax 3KOCUCTEM N TEM CaMbiM
obecneveHne npueMmneMon TOYHOCTM NMPOrHO3HbIX pacyeToB. [pu aTom oco-
6oe BHUMaHWE yaensieTcs HageXHOCTU KONMUYECTBEHHbLIX OLLEHOK OCHOBHbIX
MNPOrHO3HbIX XapaKTePUCTUK NpegnonaraemMoro aBapmnHoro npoLecca: Bpemsi
poberaHns 3arpsaAsHEHHbIX BO4 A0 N6Oro HmKepacnosioKeHHOro crBopa
HabnaeHun, koaddPuUNEeHT pasbaBneHus 3arpa3HeHHbIX BOO WM MaKCu-
MarbHble KOHUEHTpauun 3B B NsaATHE 3arpsi3HEHUs1, KO3 MULMEHT HEKOHCEP-
BaTUBHOCTMU T.M.
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PEKOMEHOALWN

NMPOrHO3UPOBAHUE PACMPOCTPAHEHUA 30Hbl ABAPUAHOIO
3AIrPA3HEHUA B BOOOTOKAX ANA NOCNEAYIOWENO
MCMNoJIb3OBAHUA B ONNEPATUBHOM MOHUTOPUHIE

[aTa BeBegeHuss — 2017-07-05
Cpok gencteua — go 2022-07-05

1 O6nacTtb NpUMeHeHus

HacTtodwune pekoMmeHOauum ycTaHaBnuBalT MOPALOK MPOrHO3MpoBa-
HUA pacnpoCTpaHeHNs 3arpa3HeHnss Ha aBapUMHOOMNACHbIX y4acTKax BO4OTO-
KOB C UCMOJSIb30BaHNEM pe3yrbTaToB MpefBapuTeribHbiX HaATYypPHbIX MOAesb-
HbIX TPACCEPHbIX N 3KCNEPUMEHTOB Ha Me3okocMax. OBBLEKTOM NPMMEHEHUS
pekoMeHaauum ABnsTCSA pacnofioXXeHHble B 30HE MOBLILIEHHOMO pUCKa aBa-
PUMHOIO 3arpsA3HeHMss Marsnble U CPedHue pPekn, UMEILINE BbIPaXXEHHYHO
CTPYKTYPY TEYEHNN U NOABEPXKEHHbIE peanbHOMY UK NOoTeHUManbHOMy aBa-
PUMHOMY 3arpsi3HEHMUIO.

PekomeHgaumn npefHasHayeHbl Ons onepaTuBHO-NPOU3BOLACTBEHHbIX
nogpasgeneHnin PocrmgpomeTta M opraHusauumn Opyrux BeOOMCTB onpege-
neHHbix B [1], [3], ocywecTBndalWmMX MNpoBeaeHNe OonepaTUBHONO MOHUTO-
puHra aBapurHOro 3arpsi3HEHUs1 MOBEPXHOCTHbLIX BOA B paMloHax MOBbILLIEH-
HOro pUCka aBapUNHOro 3arpsi3HEHUs1 BOAHbIX 0O BHEKTOB.

2 HopmaTuBHbIe CCbISIKU

B HacTosawmx pekomMeHgaumnAax Mncnosfib3oBaHbl HOPMATUBHbIE CCbIJTIKA
Ha cnegyruwmne HopMaTuBHble JOKYMEHTbI:

FOCT 12.1.007-76 Cuctema ctaHgapTtoB 6esonacHocTu Tpyaa. Bpea-
Hble BewlecTBa. Knaccudukaumsa n obwmne tpebosaHnsa 6e3onacHocTum

P 52.24.627-2007 YcoBepLleHCTBOBaHHbIE METOAbl NMPOrHOCTUYECKUX
pacyeToB pPacnpoCTpPaHEHUS MO PEYHOW CETU 30H BbICOKO3arpsA3HEHHbIX BOA
C yyeTom bopM MUrpaumm Handorsee onacHbIX 3arpA3HSAIOLLNX BELLLECTB

P 52.24.734-2010 OpraHusauma v npoBeaeHne HabniwgeHun 3a co-
CTOSIHUEM N N3MEHEHMEM KadecTBa MOBEPXHOCTHbIX BOA B Ype3BblYalHbIX
cuTyaumusx

PL 52.24.309-2011 OpraHusauusi 1 NnpoBeAeHNE PEXUMHbIX Habnoae-
HWIM 3@ COCTOSIHUEM W 3arpsi3HEHMEM NOBEPXHOCTHbLIX BOA CYLUMU

PL 52.24.634-2002 YTOYHEHWE MEeCTOMNOSIOXKEHUSI CTBOPOB (MYHKTOB)
HabnaeHN 1 peXxnMoB oTbopa NpPob Ha OCHOBE UCMOb30BaHNSA TPACCEPHbIX
METOLOB U3YyYeHUs TMOPOANHAMUYECKNX XapaKTEPUCTUK BOAHbLIX OO bEKTOB

PL 52.24.670-2005 YH1OMUMPOBaHHbLIN METOA, ONpeaerieHnst OCTPOn TOK-
CVYHOCTM NPO6 NOBEPXHOCTHLIX BOA CYLLW, COOEepXKaLLMX B3BELLEHHbIE BELLECTBa



P 52.24.855-2016

PO 52.44.2-94 OxpaHa npupoabl. KomnnekcHoe obcnegoBaHue 3a-
rPA3HEHNA NPUPOLHbBIX Cped NPOMBbILWIIEHHbIX PaloOHOB C MHTEHCUMBHOW aH-
TPOMOreHHOM Harpy3Kou

MpumeyaHusa

1 MNpy NoOnNb3oBaHUM HaCTOALWMMWU pekoMeHdaunsMu uenecoobpasHo NpoBepsATb AencTBUe
CCbISI04HbIX HOPMATMBHbIX JOKYMEHTOB:

- HauMOHamnbHbIX CTaHAAPTOB - B MH(OPMALMOHHOW CUCTEME OOLLEro Nonb3oBaHUs - Ha
oduymnanbHOM canTe HaumoHanbHoro opraHa Poccuiickon ®epepaumm No cTaHgapTu3auum B cetn
WHTepHeT nnu no exerogHo nsgaBaeMoMy MHGOPMaUMOHHOMY ykasaTento «HauuoHanbHble CTaH-
AapTbI», KOTOPbIN ONy6nmMKoBaH Mo COCTOSIHWUIO Ha 1 iHBaps TEKYLLEero roga, U no COOTBETCTBYHOLLMM
eXEMECAYHO n3aaBaeMbiM MHPOPMALIMOHHBIM yKasaTensam, onyornmkoBaHHbIM B TEKYLLEM roay;

- HOpMaTMBHbIX OOKYMEHTOB PocrugpomeTta v TMNOBbIX HOPMaTUBHbLIX AOKYMEHTOB - MO
PL 52.18.5 1 OONOSIHEHMI K HEMY - €XEerogHo nsgasaemMbliM MHGPOPMALMOHHBLIM YKasaTesnsMm Hop-
MaTMBHbIX JOKYMEHTOB.

2 Ecnn ccbinoyHbii HOPMaTUBHBIA OOKYMEHT 3aMeHEH (M3MEHEH), TO Mpv MOJfb30BaHUM
HACTOSALMM PYKOBOOALLMM OOKYMEHTOM crieqyeT pyKOBOACTBOBaTbCS 3aMEHEHHbIM (M3MEHEHHbIM)
HOPMAaTMBHbIM AOKYMEHTOM. ECnn CCbINOYHbIN HOPMATUBHLIN JOKYMEHT OTMeHeH 6e3 3ameHbl, TO
NnonoXxeHune, B KOTOPOM [aHa CChlfika Ha HEro, MPUMEHSIETCS B YaCTu, He 3aTparmBaloLLEen 3Ty CCbISKY.

3 TepMuHbI U onpeaeneHus

3.1 B HacToqawmx pekomeHaaumsax UCnonb3oBaHbl criegyowme Tepmm-
Hbl C COOTBETCTBYIOLLMMU OnpeseneHNsaMU:

3.1.1 aBapunMHoe 3arpsi3HeHue BOAHbIX OOBLEKTOB: 3arpsi3HeHue,
0BycrnoBneHHoe pasnUYHbIMN Ype3BblHaHbIMU CUTYaUUAMU Ha BOAHbLIX 00b-
eKTax, npexae BCcero aBapunHbIMM cbpocamm 3arpasHsOLLMX BeLecTB [4].

3.1.2 aBapuiHbIU cOpoOC 3arpsA3HeHHbIX BoA: COpoc 3arpA3HEHHbIX
BOL, C NpeBbllUeHNEM MNPOEKTHbLIX UM YCTaHOBMNEHHbLIX NpeaefibHO OOoMnyCTu-
MbIX HOPM MO pacxody BOAbl UM MO COAEPXaHWIO B HEW OL4HOro UNu He-
CKOMbKMX 3arpasHsatowmx sewects (P 52.24.627).

3.1.3 BepTUKanb cTBOpa HabNOAEeHUWU: YCNOBHas OTBECHas NUHUA
OT MOBEPXHOCTM BOAbl (UK Nbaa) 0O AHa B BOAOEME UMW BOLAOTOKE, B rpe-
Aernax KoTopon BbIMNONHAKT paboTbl ANs NOMyvYeHNa AaHHbIX O NOKasaTensax
cocTtaBa 1 cBoncTB Boabl (P 52.24.627).

3.1.4 BHyTpuUBOAOEMHbIe Tnpoueccbl. BceBO3MOXHble npoLecchl,
npoucxoasilume B BOAHOM 0ObekTe, 6e3 geTannsaunmm XmmMm4eckux n 6mono-
rMMYecKux npeBpaLLeHnin.

3.1.5

BOAHbLIN 00BbeKT: CocpeaoToyeHne NPUPOAHbIX BOA4 HA MOBEPXHOCTU
cywmn nmbo B FOpHbIX Mopoaax, MMetrolee xapakrepHble ¢oOpMbl pacnpo-
CTPaHEHNSA N YepTbl pexnma.

[FTOCT 19179-73, ctaTb4 6]

3.1.6

BOAOTOK: BoaHbIN OObEKT, XapaKkTepusyrLLNNCA OBUXEHMEM BOAbl B
HanpasfeHuUn yKroHa B yrnybreHnm 3eMHOM NOBEPXHOCTH.
[FTOCT 19179-73, ctatba 15]
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3.1.7 BbICOKO3arpsi3HeHHble BoAbl: Boabl ¢ NOBbLILWEHHLIM cogepKa-
HMWEM OAHOr0 UM HECKOSNbKUX 3arpsi3HAOLLIMX BELLECTB, UCKITYaoLWmM unm
CYLWECTBEHHO OrpaHnYMBaloLMM BOAOMOSb30BAHME Ha BOAHOM OObekTe
(P 52.24.627).

3.1.8 ropu3oHT cTBOpa HabnoaeHun: Mecto Ha BepTukanu (No rny-
6uHe BOOOTOKa MMM BOAOEMA), HA KOTOPOM Mpoun3BoaAaT paboTbl Ans nony-
YeHUs OaHHbIX O NokasaTendax coctaBa U cBOMCTB Boabl (P 52.24.627).

3.1.9

3arpsisHsiowee BoAy BellecTBO: BellecTBo B BoAe, Bbl3blBaolLee
HapyLleHne HOpM KadecTBa BOAbl.
[TOCT 17.1.1.01-77, ctatbs 40]

3.1.10 30Ha BbLICOKOro 3arpsi3HeHuAl: Y4acToKk BOAHOro obbekra C
BbICOKO3arpsA3HEHHbLIMY BO4AMM.

3.1.11 koadhpumumeHT HeKoOHcepBaTUBHOCTU. KOHCTaHTa CKOpOCTU
pa3pyLleHUs B BOAE HEKOHCEPBATMBHbLIX 3arpA3HAOLWMX BeLwecTB, No3BOSid-
lowasn gaTtb KONIMYECTBEHHYIO OLIEHKY camoouuLiatollen cnocobHocTn BOA-
HbIX 0O BEKTOB OT UX BPEJOHOCHOIo BO3aencTauns [4].

3.1.12 makcumanbHO 3arpsi3HeHHass CTpyss B CTBOpe BOAOTOKa:
Macca Boabl ¢ Hanbonee BbICOKMM COAEPXKAHMEM 3arpsi3HSOLLNX BELLECTB,
3aHMMaroLWwas onpeneneHHy YacTb cevyeHnsa BoaHoro notoka (P 52.24.627).

3.1.13 me30KocM: [1poCTpaHCTBEHHO M30SIMPOBAHHAA YacTb Uccreay-
€MOW NPUPOOHON 3KOCUCTEMbI, U30NUPOBaHHAA MUKPOIKOCUCTEMA, KOTOpas
BKMOYaeT onpeerneHHoln obbem mnccrnegyeMmon npupogHom BoAbl U COOT-
BETCTBYIOLLYIO Mnowaib OOHHbLIX OTNOXEHUA BMEeCTe C HacensowuMmn ux
BuoTnyecknmm coobiectsamu [4].

3.1.14 onepaTUBHbIA MOHUTOPUHT: IH(popMaLMOHHO-N3MepUTENbHAS
N npepynpeauTtesisHaa cuctema, npegHasHavyeHHas and onepaTuBHOMO Bbl-
aBneHns (0603HayvyeHns) onacHbIX CUTyaUWi, Bbl3blIBAEMbIX aBapUNHbIM 3a-
rPA3HEHNEM BOAHbIX OO BEKTOB UNN X Yy4aCTKOB.

3.1.15

camoouunwieHne Boa:. COBOKYNMHOCTb MPMPOAHbLIX MPOLIECCOB, Harnpas-
NEHHbIX HA BOCCTAHOBIEHME 3KOOrMYeckoro 6riarononyymst BOAHOro oobekTa.
[FTOCT 27065-86, ctatba 19]

3.1.16 cTBOp BOAOTOKA (peKu): YCrnoBHOE MnonepeyHoe cevyeHne BogoTo-
Ka, ucnosib3yemMoe s OLeHOK 1 NporHo3a Kavectsa Boabl (P 52.24.627).

3.1.17 cTBOp HabnAeHMN: YCINOBHOE MNONEPEYHOE ceYvyeHune, B rnpe-
Aernax KoTopon BbIMNONHAKT paboTbl ANs NONyvYeHNsa AaHHbIX O NOKasaTensax
cOCTaBa U CBOWCTB BOAbI.

3.1.18

CTOYHble BoAbl: Boabl, 0TBOAUMbBIE NOCMEe NCNOSb30BaHUsS B BbITOBOM
N NPOU3BOLCTBEHHON AEATENLHOCTM YenoBekKa.
[FTOCT 17.1.1.01-77, ctaTbs 29]

3.1.19 TpaccepHbIn 3KkcnepumeHT: Metoa usmyeckoro moaenupo-
BaHWS, MO3BOMAOLWNMA B YCIIOBUAX MaKCUMaribHOro npubnmxkeHnsa K HaTyp-
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HbIM U3y4YyaTb B BOAHOW cpefe pasfuyHble rmapoanHamMmnyeckmne, rmapoxmmm-
yeckue, ruapobuonormyeckne npouecchbl, 06yCnoBneHHble SBMEHMAMU Mac-
conepeHoca n maccobmeHa [4].

MpnmeyaHme — CylWHOCTb MeToda 3aKo4YaeTcsl B BM3yanu3auum ¢ NOMOLLBIO Chneun-

anbHbIX BELLECTB-MapKepoB (TpaccepoB) NPOCTPAHCTBEHHbIX NepPeMELLEHNI OTAENbHbIX 00 bEMOB
Xunakon cpefbl OTHOCUTENBHO Apyr apyra [4].

4 O6wmne NnonoXxeHus

4.1 Ins nporHo3MpoBaHus pacrnpocTpaHeHus 30Hbl 3B 1 nocneaytoue-
0O UCMNonb3oBaHWA B ONepaTUBHOM MOHUTOPWUHIE aBapUMHOINO 3arps3HeHus
ManbIX U CPedHUX peK peKkoMeHOyeTcs npoBefeHue npeaBapuTenbHbIX MOo-
NneBbIX 3KCNepuMeHTanbHbIX paboT ¢ TpaccepaMmn N Me30KOCMaMn Ha aBa-
PUNHO-ONACHbIX y4acTKax aTUX BOLHbIX 0OBbEKTOB. Llenbio akcnepumMeHTanb-
HbIX paboT ABnNAeTCs onpefeneHne napameTpoB MaTemMaTUYecKon Moaenu,
obecneuvnBarollen onepaTUBHOE MNpPoOBeEAEHME MNPOrHOCTUYECKUX pacyeToB
pacnpoCcTpaHeHus NATHa 3arpsi3HeHNs NpyM aBapuMHOM 3annoBoM Bblibpoce.

4.2 JKCNepuMeHTbl ONna onpeferieHns napameTpoB MaTemMaTu4ecKou
MoZeNnn npoBoasaT B 6e3aBapuiiHbi Nepuoq B pasnuyHble asbl rmaposiorn-
YEeCKOro M CEe30HHOro LMKMoB, YTO obecneynBaeT BO3MOXHOCTb HaAEXHOro
onepaTUBHOrO MPOrHO3MPOBAHUSA PacCNpPOCTPaHEHUA NATHA 3arpsA3HeHVs B
pasfiMyHble nepuoabl BpemeHun 6e3 npusBrieyvyeHus 3HaYnTemNbHbIX BbIYUCIIU-
TenbHbIX PECYPCOB.

4.3 OOLwas cxema onepaTtMBHONO MOHUTOPMHIa aBapuUNHOrO 3arpsidHe-
HWUA BOOOTOKa NpefcTaBrieHa Ha pucyHke 1.

4.4 OnepaTMBHbIA MOHUTOPUHI NPUMEHUM B Clly4yae aBapunHOro 3a-
rPA3HEHNA MarnbIX U CpedHUX pek, rae BO3MOXHO NpoBedeHue cepun Tpac-
CEPHbIX 9KCNEPUMEHTOB C OnpeferieHMeM KOHLIeHTpauuu Tpaccepa B He-
CKOJIbKMX CTBOpPAXx Mo BCEMY XUBOMY CEYEHUIO PEKMN.

4.5 K OCHOBHbIM XapaKkTepUCTUKaM 30Hbl aBapUMHOroO 3arpA3HeHUd
BOAHbIX O6bEKTOB, onpeaensieMmbiM B 6e3aBapunHbIN Nepuo, OTHOCATCS:

- Bpems poberaHuns nepegHero ppoHTa Thy — BpeMs, Yepes KoTopoe
nepegHun (POHT BOSHbI 3arpA3HEHUs OOCTUrHET 3a[daHHOro cTBopa Ha
y4yacTKe MakCUMaribHO BbICOKMX CKOPOCTEN TeYeHUs (CM. PUCYHOK 2);

- Bpemsi goberaHnsa 30Hbl MakCMMaribHOro 3arpAsHeHust Toax — BpeMs,
Yyepe3 KOTOpOe MaKCuMasibHas KOHLEHTpauusa 3arpsasHUTENs nepeceder
CTBOp HabniogeHna Ha yyacTke MakCUMarnbHO BbICOKMX CKOPOCTEN TeYeHMS
(CM. PUCYHOK 2);

- BpeMs NpoxoXxaeHUsa BOMHbI 3arpsasHeHns AT — npoaosmknTensHOCTb
NPOXOXAEHUS BbICOKMX N 9KCTPEMaribHO BbICOKMX KOHLIEHTpauun 3arpsasHs-
loLLEero BelecTBa Yepes 3aJaHHbIN CTBOP;

- Nnowaab XMBOro ceYeHns BOAOTOKa B CTBOpe HabnogeHns w;

- KO3 bULUMEHT HEKOHCEpBATUBHOCTU 3B K;

- KO3(hmumMeHT npogosibHoM ancnepcun Dy.
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PucyHok 1 — ObLas cxema onepaTMBHOrO MOHUTOPUHIa aBapunHOro
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PucyHok 2 — XapakTepHbi BUJ, KpUBOW ANHAMUKN KOHLUEHTpauuu
Tpaccepa B 3ajaHHOM CTBOpe

4.6 B ocHOBe MPOrHOCTMYECKON MaTeMaTU4YeCKoM MOLESNN JEXUT Ofa-
HOMepHOe afBEKTUBHO-ANDPY3NOHHOE YpaBHEHME
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roe C — cpeHAda No nornepeyHoMy CeYEeHU0 KOHLEHTpauUusa 3arpAasHAoLLEro
BeLlecTsa, kr/m>:

Vy— cpefHss CKOpOCTb MO NonepeyHoMy ceyeHuto, M/c;

Dyx — KO9(bpMUMEHT NpoJonbHOM OUCNEPCUN B HanpaBfieHUU TedeHus
peku, M%/c;

t — Bpewms, C;

X — KOOpAuHaTHas OocCb (ee HarpaBsrieHwe coBnagaeT C HanpasrieHUeM
OCpeaHEHHOro TEYEHNS BCEro NOTOKa PeKK), M;

F(C) — byHKUMSA XapaKkTepusyeT XuMmndeckue, bnoxmmmyeckme n gpyrme
NpoLecchbl, NPOMUCXOASLLME C 3arpA3HSAOLLINM BELLECTBOM B BOJOEME.

4.7 AHanutndeckoe pelleHne ypaBHeHusa (1) ons cnyyas 3annoBoro
cbpoca (MMNyNbCHOM MHXEKLMN MO BCEMY CEYEHUIO BOLOTOKA) UMeeT BU

M (x-V.tf

C(x,t) = m exp(-w - kt) , (2)

roe C(x, t) — cpegHsasa No nornepeyHoMy ceyvyeHuto KOHueHTpauus 3B, kr/M° B
3aaHHOM CTBOpPE PEKN Ha pacCTOsiHMM X, M, OT MecTa aBapunHoro cbpoca B
MOMEHT BPEMEHMU t, C, NpoLLeLero nocne aBapuu;

M — macca obuiero konn4ectea nonasLwero B BOAOTOK BeLWeCcTBa B pe-
3ynbTaTte aBapuu, Kr;

W — NSIOLLAb XUBOTO CEYEHUsI BOAOTOKA, M2;

Vy— cpeaHssi No nonepeyYHoMy CeHEHU0 CKOPOCTb PEKU, M/C;

Dy — kO3hbUUMEHT NPOJONbHON OUCNEPCUN B HarnpaBfieHUN TeYeHUs
pekun, M/c;

k — K03 nLMEHT HEKOHCEPBATUBHOCTHN,1/C.

Onpepgenve B xode npegBapuUTEnbHOrO0 TPacCEPHOro 3dKCNepuMeHTa
napameTpbl: W, Dy, Vy, kK 1 ncnonbsys BbipaxeHue (2), MOXHO onpeaenuTs B
cny4yae peanbHOM aBapUMHOW CUTyaLIMN B KaXXOOM KOHKPETHOM CTBOpPE BOLO-
TOKa B 30HE HamMbosnbLIEro 3arpsi3HEeHUs ANHAMUKY KOHLEHTpaunUn 3arpsisHs-
loLero BeLlecTsa.

4.8 KoadhdnUMEHT HEKOHCEPBATMBHOCTU K 3arpsaA3HSIlOLNMX BELLECTB
onpeaensieTca MeToAoM HaTypHOro XMMUKO-BMOMOrn4eckoro mMoaennposa-
HMUA B Me30KOCMaXx. TexHuKa NpoBedeHUs 3TUX 3KCNEePUMEHTOB npuBeaeHa
B [2] n PL 52.44.2.

4.9 TpaccepHble 3KCNEPUMEHTbI U 3KCMEPUMEHTbI HAa Me30KOCMax OCY-
LLLECTBASAOT Ha BbIOpaHHbIX y4acTKax pPeku BO BCE BaXXHeEWLLME ruaposiornye-
CKne pasbl: BeCeHHee NoroBoabe, NETHAA MeXeHb, 3UMHAA MeXeHb U T.M. B
cooTtBeTcTBUM ¢ PLl 52.24.309. Pe3ynbTatbl 3aHOCAT B KOMMNbIOTEP B BUAE
Tabnuy (cM. npunoxeHue A), rae X XpaHAaT 4O NOCTyNneHus nHhpopmaumm
00 aBapuinHom cbpoce.
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4.10 YcTtaHOBNEHHble B pesynbTaTte HaTypHbIX 3KCNEPUMEHTOB Napa-
MeTpbl W, Dy, Vy, K MOryT ObITb MCNONb30BaHbI ANS APYrMX aHaNUTUYECKUX
peweHnn OgHOMEPHOMN MOLESNM C UHbIM XapakTepoM (3npon) Bbinycka 3B B
cooTtBeTCTBUM C P 52.24.627 nnn gnga YNcrneHHoro MoaennpoBaHus npouec-
COB pacrpocTpaHeHnst NATHa 3arpA3HEHUs.

5 Tpeb6boBaHUA 6e3onacHOCTH

HabniogeHua npoBoaat ¢ ydeToM TpeboBaHU TEXHUKM 6e30nacHOCTU
B cootBeTcTBUM ¢ TOCT 12.1.007 n npasunamu [5].

Mpn otbope n obpaboTke Npob 3arpA3HEHHbLIX BOO HEOOXOAUMO CO-
6nogate npaBuna, YTBEPXKOEHHbIE MHCTPYKUMAMM No paboTe ¢ BpeAHbIMU
BeLLeCTBaMMN M CTOYHbIMW BOA4AMM, a Takke npasunamm 6esonacHocTu npu
paboTe Ha Bogoeme [5].

QKcnnyaTtaumst anektTponpmbopoB MNpomM3BOOUTCA B COOTBETCTBUM C
npaBunamMmm aKcnnyaTauum afeKTpPoyCTaHOBOK.

6 TpeboBaHuA K kBanudukaumm nepcoHana

K pabGotam no npoBefeHWe TpacCepHbIX IKCMEPUMEHTOB Ha BOAHbIX
obbekTax AonyckarTcs nuua C BbICLUMM U CPeAHMM chneuunanbHbiM obpaso-
BaHWEM, MMeloLLMe Aonyck Ans paboTbl Ha BOAHbLIX 0GBbEKTAX U OCBOMBLUNX
NMIOMUHECLIEHTHbIN MUKPOCKOT.

7 MNMoarotoBKa M npoeegeHune TpacCepHbIX SKCNepumMmeHToB

7.1 OCHOBHbIe MOJIOXEHUA HaTypPHOro rMApPoAMHaAMUYECKOro Mo-
AenupoBaHuA

7.1.1 3arpsA3HeHHble MacCbl CTOYHbIX BOJ, MOCTYNUBLUNE B BOLHbLIN
0ObeKkT B pesynbTaTe aBapuMmnHoro cbpoca, B3aMMoO4eNCTBYIOT MO 3aKOHaMm
TypOyneHTHON anddy3nn co cMexHbiMM 0B beMaMM YUCTbIX PEYHbIX BOL.
PesynbTatom aTOro npouecca sBnsietcs pasbaBneHve 3arpsi3HEeHHbIX
CTOYHbIX BOA OCHOBHbIM NOTOKOM peku. [pu aTom pasbasneHne gencreyeT
OAMHAKOBO KaK Ha KOHCepBaTUBHbLIE, TaK U HA HEKOHCepBaATMBHbIE BeLlle-
cTBa. ITHTEHCUMBHOCTb U XapaKkTtep rnepemMelimBaHns 3arpa3HeHHbIX CTOYHbIX
BOA4 C BOAOW BOAHbIX OOBLEKTOB 3aBMCUT OT rMapaBfiNYECKUX XapaKTepwu-
CTUK BOAHOro obbekTa, KonuyecTBa M xapakTepa MNOCTYNMeHUs CTOYHbIX
BOA WU T.N.

7.1.2 OCHOBOWM HATYypPHOro rmapoaMHaMmM4eckoro MOAeNMpoBaHUs Ha BOA-
HbIX OOBbEKTaxX ABMSETCA TPACCEPHbIN IKCMEPUMEHT. TpacCepHbI IKCNEPUMEHT
COCTOUT B TOM, YTO B MCCReayeMYyK rMapOANHaAMMYECKY0 CUCTEMY BOAOTOKA
BBOAAT B 3a@aHHOM pexume orpenernieHHoe KOnMYecTBO ferko obHapyxusae-
MOro B BOOHOM 0OBbeKTe KOHCepBaTMBHOIO BellecTBa-UHauKaTopa (Tpaccepa).
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[BmxeHne Tpaccepa B BOAHOM OB6BLEKTE COOTBETCTBYET MPOCTPAHCTBEH-
HO-BPEMEHHbBIM 3BOSIIOLUMSAM MeEYEHHbIX UM BOAHbIX Macc. Habniopaa B
onpegeneHHOM pexume 3a pacnpegeneHnem Tpaccepa B BOOHOM OObeK-
Te, CyOQsaT O napameTpax, XapakTepusylLwmx ndydyaemyo rugpognHamMmmye-
CKYI0 CUCTEMY UK npoLlecc.

7.1.3 [na nogobHbIX 3agay uenecoobpasHo Mcnonb3oBaTb Tpacce-
pbl, YOOBNETBOPSOLWME CreayoLWLnUM OCHOBHbLIM TpeboBaHUAM:

— OOIMKHbI ObITb ©Be3onacHbl B CAHUTApPHO-TMIMEHNYECKOM U 3KOSOrun-
4YECKOM OTHOLLUEHWNMU;

— OOJIKHbI ObITb YCTONMYMBBI B TEYEHUE ANMUTENBHOINO BPEMEHU B TOS-
e BoAbl BOOHOro obbekta 1 onpeaensTbCsa ¢ NOMOLWbI HECMNOXHbIX Me-
TOLOB NPY HANMNYUN PasfIMYHbIX NOMEX;

— MMEeTb HEBbLICOKYIO CTOMMOCTb;

— UX onpegeneHne B BoAde OOMMKHO OblTb BO3MOXHO MpW BeCbMa Ma-
NbIX KOHUEHTpauusX.

7.1.4 na manblX U cCpedHuUX peKk Ha OTHOCUTESIbHO KOPOTKUX y4acT-
Kax no anuvHe dapeaTepa, rae He TpebyeTcs BbICOKOM YYBCTBUTESTBHOCTU
mMeToAda, AONYyCTMMO MUCMNOfb30BaHME TakMX TPacCepoB, Kak pacTBOPbl CO-
nen aNekTponuToB Unun riyopecueHTHbIX Kpacutenemn: qnyopecuenH, po-
AaMUWH, YPaHUH, 903MH 1 Op.

7.1.5 Hanbonee ahpdheKTBHO B TpacCepHbIX IKCNepuUMeHTax npume-
HEeHWe MHOrouUBEeTHbIX (PIfiyOpecueHTHbIX TpaccepoB Ha OCHOBE BbICOKO-
AVCNEPCHbIX CYCNeH3Un SPKO NIOMUHECUMPYIOLWMX MUKPOYacTuL, C pasme-
pamu ot 0,5 go 1,5 MKM, umerowme npaBusibHYO CEpUYecKyro opmy.
OTK Tpaccepbl MOTyT NPUMEHATLCS B NOOLIX XNOKUX cpefax, B NPUPOLHbIX
BoAax nobon cteneHn 3arpa3HEHHOCTU (B TOM 4YuCre B CTOYHbIX BOAAX).
[To 4yBCTBUTENBLHOCTU MeToha onpeneneHus riyopecueHTHble Tpaccepbl
He yCTynalT paguou30TONHbIM. OTU Tpaccepbl HAAEXHO onpeaensaTcs B
nobbIX XNoknx cpefgax B 60nbWoOM Avana3oHe pasbaBneHun HadanbHOWU
(CTapTOBOWM) KOHLEHTpauuu Oo 10% pa3. B oOHOM 3KCNEPUMEHTE MOXHO
Mcnosnib3oBaTb NP HeOBXOOMMOCTU HecKosbko (0T 3 4o 5) pasnuyaromx-
CSA Mo cnekTpy ryopecueHunn TpaccepoB, YTO 3HAYMUTESNbHO YnpoLllaerT,
yoeweBnsaeT npoBefeHne akcrnepumeHTa. Bcneacreme BbICOKOW YyBCTBU-
TENbHOCTU MeToha OnpefesieHns TpaccepoB, pacxodbl TakMx TpaccepoB B
0ObIYHbIX 3KCNEPUMEHTAX YpPE3BbIHANHO Marlbl.

dnyopecueHTHbIE Tpaccepbl 3anaTeHToOBaHbl U LWNPOKO anpobupoBa-
Hbl HA pa3nM4HbIX BOAHbIX 06bekTax ObiBwero CCCP n Poccuiickon depe-
pauunu [2].

7.2 WN3y4yeHMe ocobeHHOCTEN BOAOTOKA M pa3paboTka cxembl
3KCNepuMeHTa

7.2.1 [NoarotoBUTESNbHBIN 3Tan HATYpPHOro TPacCepHOro aKCnepuMeHTa
BKINOYaeT geTtanbHoe O3HaKoMSieHNe C MMELWMMUCA OJaHHLIMU, XapaKTepu-
3yOLWMMN aBapuUMHO-ONACcHbIN y4acToK BoAoToKa. [na noTteHumanbHO onac-
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HOMO MCTOYHMKA AOSTKHbI ObITb YCTaHOBMEHbI OCHOBHble 3B 1 onpedeneHsbl
BOOOMONb30OBATENM, AS19 KOTOPbIX 9TW BewecTBa NpeAcTaBfislT onac-
HOCTb; COrflacoBaHbl YPOBHM BbLICOKOro 3arpsisHeHusi (B3) ona cooteeT-
CTBYIOLWMX y4acCTKOB pek no P 52.24.734.

B cnyyae oTcyTCcTBUA OaHHbIX, MPOBOASAT PEKOrHOCUMPOBOYHOE obCne-
AoBaHMe yvacTka paboT, B pe3yrnbTaTte KOTOPOro yCTaHaBNMBalT OPUEHTU-
POBOYHbLIE CKOPOCTU TEYEHUS PeYHbIX BOA, ONpPeaensatT pacnosioxXeHune
CTBOPOB HabnoaeHns, pacCTostHUA MeXay CTBOpaMu, BbIOMpaloT BeEpTUKanu
N ropu3oHTbl OoTOopa nNpob, cocTaBnsAT CXxemMbl OTOOpa npob, BbISBASAIOT
BO3MOXHbI€ MeLlaoLmne onpeageneHno TpaccepoB YCroBua (Hanmime nneH-
Kn HedbTenpoayKToB, BONbLIOE KONMYECTBO MESKUX BOAOPOCIEN U B3BE-
LLUEHHbIX BELLECTB) U T.4.

7.2.2 BaxHonm aBnsieTca OPUEHTUPOBOYHAsS OLEHKA N pacyeT oxuaae-
MbIX KpaTHOCTEW pasbaBreHus TpacCepHOro BellecTBa B MecTax oTbopa
npoO. lNocnegHee HeobxoaMmo Anga Toro, 4ToObl NpU NPoOBeaAEHUN Tpaccep-
HOro 9KCnepMMeHTa B 0TOOpaHHbIX Npobax KOHUEHTpauun nHankaTopa obinm
AOCTaTOYHbLIMWU NS ero Ha4EeXXHOro KOSIMYECTBEHHOIO onpeaeneHus.

7.2.3 lNpun BbIBOpPE MECT pacnonoXeHns CTBOPOB HabMNIOAEHUS YYUTbI-
BalOT criegyroulee:

- y4acTKM Mexay CTBOpamMu OOSMKHbl UMETb CXOAHblE MOpdoMeTpuye-
CKME XapaKTepUCTUKN pycna;

- B CXEMY pacrorsioXeHusi CTBOPOB HabnoaeHnsa AomkHbl ObiTb BKIHO-
YeHbl CTBOpPbI Bbille MO TEYEHUK OT Onmuanexawimx ropoaoB, HACESEHHbIX
MNYHKTOB, MecT Bogo3abopa v BOOOMNOMb30BaHMs, Nonagarwlmx B crydae
aBapuirHoro cbpoca, B 30Hy pucka B3 Bog;

- porkeH 6bITb obecnedeH noavesn K cTBopaMm HabnoaeHus ans npo-
Be4EHNA SKCNepMMeHTarbHbIX paborT.

7.2.4 B BblbpaHHbIX CTBOpax NpeaBapuTenibHO ONpeaenstoT 30Hbl MakK-
CUMarsbHbIX CKOPOCTEN MOTOKa, NOCKONbKY OCHOBHast macca 3B npu aBapui-
HOM 3arpsiI3HEHUN pacnpeaensieTcs B NonepevyHoM ceyvyeHun pycria HepaBHO-
MEPHO: 30Hbl MaKCUMarnbHOro 3arpsi3HEHUS1, Kak npaBuo, coBnagarwT C 30-
HaMn MakcumarbHbIX CKopocTen notoka. OTbOop npob, npu npoBeaeHUK
HaTYPHbIX 3KCNEPUMEHTOB NPOBOAAT TakuM obpasom, YTobbl 30Ha Hamborb-
LUEero 3arpsi3HeHNs B MNOMNepevyHoM ceyvyeHun BOAOTOKa Oblna HagexHo ycTa-
HOBIEHa.

7.2.5 lNo pesynbTatam NpomepoB rnybuH, B BbIOpaHHbLIX CTBOpPax HamMe-
YyaloT BepTukann gns otéopa npob Boabl. O6bIMHO MCNONbL3YT OT 5 A0 7 Bep-
TUKanen: ogHy Ha CTPEXHE Pekn 1 no ABe K NieBoMy U npaBomMy Geperam. [ng
PEKN LWMpUHOM He Bonee 20 M KONMYECTBO BepTuKanen MoXeT ObiTb YMEHb-
LLEHO OO TPEX. B 3aBUCMMOCTU OT rnybuHbI PEKM HAMEYatoT YMUCIO TOYEK OT-
6opa npob Boabl Ha BepTUKanu. Tak, Npu rnyduHe cBbiwe 3 M HasHa4vaT TpU
Toukun npobooTbopa: 0,25 m oT noBepxHOCTH, cepeanHa n 0,25 m oT gHa. Mpun
rnyovHe ot 2 M 4o 3 M Npobbl OTOUPaIOT Y MOBEPXHOCTU U Y AHA, Npu rnybuHe
MeHee 2 M 4OCTaTOMHO OOHOM TOYKU — cepeanHa BOOHOM TOSLLN.
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7.3 ObopynoBaHue cTtBOpa HabnaeHUA

7.3.1 Ha ocHoBaHun pa3paboTaHHOM CXEMbl SKCMEPUMEHTA B KaXOoM
CTBOpE B COOTBETCTBUM C 7.2.5 ycTaHaBnuBatoT obopynoBaHne gna otbopa
Npo6 BOAbI NO BCEMY XXMBOMY CEYEHUIO PEKMN ONSA BCEX BepTUKanem n Bcex
YPOBHEWN (CM. pUCYHOK 3).

1 — BaKyyMHbI 3MEKTPUYECKUI HACOC; 2 — XIYT COEANHUTENbHbIX
TpyboK; 3 — KanpPOHOBLIN TPOC; 4 — BakyymMMpyemMas KacceTa C EMKOCTSMMU
ans otbopa nNpod; 5 — BcackiBaowmne anddy3opbl; 6 — rpyabl

PucyHok 3 — MNpuHUunuanbHas cxeMa yCTaHOBKWU AN OAHOMOMEHTHOMO
oTbopa nNpob ¢ BakyyMHbIM NPOB0OTOOPHMKOM MO KUBOMY CEYEHUIO PEKM

7.3.2 BbICTPbI OAHOMOMEHTHbIN OTOOP NPO6 Ha HECKONbKUX BEPTUKA-
NSX Ha ManblX U cpeaHnx pekax yaobHo ocyLlecTBNATb crneumanbHo paspa-
B6OTaHHbIM BaKyyMHbIM NPOBOOTOOPHMKOM, hoTorpadms KOToporo npuseae-
Ha Ha pucyHke 4. B aToM NnpobooTOOPHMKE INEKTPUYECKMI HACOC NO CUTHAIY
onepaTtopa 3acacbiBaeT BoAy M3 BCex Toyek oTtbopa npob. Kaxayto npoby
MOMELLIAT B CBOK CKIISAHKY. CKNsIHKM C OTOOpaHHbIMM Npobamu 3aMeHsIIoT
Ha NyCTble N NPOLECC MOXET NOBTOPSATLCS.

doTorpadmnsa BakyymHoro npob6ooTtbopHuka ansi OAHOMOMEHTHOIO OT-
6opa npob npencraBneHa Ha pUcyHke 4.

YcTaHoBKa C BakyyMHbIM NPOOOOTOOPHUKOM AN OAHOMOMEHTHOrO OT-
6opa npob, passepHyTasa B CTBOpE HAbNOAeHUs NpeacTaBreHa Ha pUCyHKe 5.

7.3.3 B uncton nocyge ansa otbopa npob BoAbl HE AOMKHbI COAEpXKaTb-
Csl OCTaTOYHble (OT npeablayLiero aKcnepmmeHTa) Yactuubl Tpaccepa. [Ons
3TOro MCMNoNb30BaHHasA B SKCMEPMMEHTAX NOCyAa MOETCS ropsiien BoAOWM Mo
OObIYHOM MeToauKE C MPUMEHEHMEM MOMLLMX PaCTBOPOB (Kak MpaBuilo,
npuMeHsT 20 %-Hbl paCcTBOP CUHTETUYECKUX MOKOLLMX CPEaCTB).

7.3.4 [1na obecneyeHunst TpacCEpPHOro aKCnepmMeHTa Kpome YCTaHOBKU
anst otbopa npod Heobxoanmbl 0bopydoBaHMe N MaTepuarbl, NepeyYeHb Ko-
TOpbIX NpuBeAEH B nNpunoxeHun b.

10
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PucyHok 4 — BakyyMHbI NPOBOOTOOPHUK
Anst 0QHOMOMEHTHOro otéopa npob

PucyHok 5 — YctaHoBKa B CTBOpe ANnsi 04HOMOMEHTHOro otéopa npob
C BakyyMHbIM NpobooT6opHUKOM Ha peke Muyc

11



P 52.24.855-2016
7.4 NMoaroToBKa Tpaccepa, BBeAeHUe ero B BOAOTOK U OTGOp npoo

7.4.1 locne Toro Kak Hame4deHa obLlas cxema 3KCnepuMmeHTa u, onpe-
AerneHbl CTapToBble KONMYeCTBa Tpaccepa, N3BECTHbI HEOOXOANMbIE KOHLEH-
Tpauun, NSIOTHOCTU N pasMepbl YacTUL Tpaccepa, YCnoBmUa TPaHCNOPTUPOBKMU
TpaccepoB U T.M., TOTOBAT HY>XHOE KOSINYECTBO BbICOKOKOHLEHTPUPOBAHHOIO
npenapara Tpaccepa B cooTBeTcTBUM ¢ P 52.24.634, P 52.24.627 n [2].

7.4.2 Pabouyyto CycrneH3uio Tpaccepa roToBAT HEMOCPEACTBEHHO nepea
ee npumeHeHneMm, pasbaendasa (pacnyckasi)) UCXOAHbIA KOHLEHTPUPOBAHHbLIN
npenapar (pacTBOp, CyCNeH3n0 UM NopoLLOK) B HEOBXOOMMOM KONn4ecTBe
BoAbl. OBbIMHO AN NPUrOTOBIIEHNA Tpaccepa UCNoSb3YyT BO4Y TOro BOAHO-
ro obbekTa, rae npoBoaAT aKCnepumMeHT. Ecnun aTa Boga CUNbHO 3arpsi3HeHa
HedTenpoayKTamu, B3BELLUEHHbIMM BellecTBaMn M T.M., TO XenaTenbHO AN
NpUroToBneHMsa pabovyen CcycneHamm UCNofib3oBaTb APYrylo, MEHee 3arpsis-
HEeHHyto Boay. [1ns NpUroToBneHnsi CTapToBoro o6bema KOHLEHTPUPOBAHHbIN
npenapaT Heobxoanmo nNub pa3daBuTb. Kak npaBunio, aTo genaeTcs npsimo
B HAKOMUTENbHOW €MKOCTU-L03aTopa.

7.4.3 KonnyectBo Tpaccepa, Heobxoammoe And npoBeAeHust 3Kcnepu-
MEHTa, paccynTbLIBalOT OPUEHTUPOBOYHO B cooTBeTcTBUM ¢ PL 52.24.634,
P 52.24.627 v [2], ncxoaos us oxuaaemblX pasmepoB wwenda, yITeHHbIX C
3anacom, 1 TOro KOHEYHOro CYETHOrO COAEpPKaHMS YacTul, KoTopoe 6b1o Obl
Hanbonee yoobHO ona KonmyecTBeHHOM 0bpaboTkm Npob BOAbI.

7.4.4 Pexum BBeOeHNA Tpaccepa B Uccneayemblii BOOHbIN OObEKT 3a-
BUCUT OT KOHKPETHOW CXeMbl 3KCnepumMmeHTa. [loneBon aKCNnepuMeHT, UMUTU-
PYIOLLNIM 3anmnoBbI aBapuiHbIn BbIBpoCc 3B B BOOOTOK, MOAENMPYIOTCA NyTEM
MMMNYNbCHOW NHXEKLMN BCEro Konmdecrsa Tpaccepa.

7.4.5 Ha pucyHke 6 npuBegeH npumep pacnpocTpaHeHus nsTtHa BBe-
AEHHOro Tpaccepa, MMUTUPYHOLLLErO aBapuUNHOE 3arpsi3HEHNE PEKN.

PucyHok 6 — PacnpocTpaHeHue naTHa Tpaccepa B MOMEHT UHXeEKL MU
(peka Tyanos B panoHe r. HoBo4yepkaccka)
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7.4.6 [na onpegeneHnsi OpPUEHTUPOBOYHOIO 3HaYeHUs BpeMmeHn nobe-
raHms ygobHo mcnosnb3oBaTthb MOrpyxHole nonsnasku. [NepBble 5-6 Npod oTbu-
paloT C ynpexaeHuem (4o npuxoga NonsaBkoB B CTBOP HabnwogeHus), a 3a-
Tem oTOmpatoT 3-4 Npobbl NOCne UX NPOXOXKAEHMUS.

7.4.7 OT60p Npob B KaXXOAOM CTBOPE OCYLLECTBMSAIOT C MOMOLLBIO yCTa-
HOBKW OJ11 OQHOMOMEHTHOro oTbopa BakyyMHbIM NPO600TOOPHMKOM B COOT-
BETCTBMN C 7.3 4epe3 paBHble MHTepBalbl BPEMEHU, HanNpumep, Kaxable
NsTb MUHYT. Konuyectso oTbopoB npob BbibMpaeTcst ¢ TakuMm 3anacom, YTo-
O6bl rapaHTMpPOBAHHO He MPOMYCTUTb MpPUXOoL NHATHa Tpaccepa B CTBOP
HabnaeHns 1 ero BbIXoA.

7.4.8 OTobBpaHHbIe NpPodbl MapKUpyT, cobupatoT, nakyT Ans ganb-
Hewnwen obpaboTkn B nabopaTtopHbIX UK, Npu HEO6Xo0OMMOCTU, B MOSEBbLIX

YCINOBUSIX.

8 KonunuecTtBeHHOe onpepgeneHuMe Tpaccepa B OTOOpPaHHbIX
npo6ax u o6paboTka nony4yeHHou MHcpopmaummn

8.1 Cxema o6paboTku Npob TpaccepHOro aKCnepMmMmeHTa

Obpabotka oTobpaHHbIXx Npod noapobHo onucaHa B P[] 52.24.634,
P 52.24.627 v [2]. Ansa KOnNW4YeCcTBEHHOro onpegerieHns Tpaccepa B OTO-
BGpaHHbIX Npobax BoAbl PULTPYIOT N3MEPEHHBIN OOBbEM BOAbI YEPE3 MEM-
OpaHHbIN UNLTP C pasmepamMu NOp, MEHbLUMMKU, YeM OMaMeTpbl YacTuy,
Tpaccepa, 1 NoA4CYMTLIBAKOT YMCI0 YacTul, B Nose 3peHUs NMIOMUHECLIEHTHOIO

MUKpOCKora (CM. PUCYHOK 7).

PucyHok 7 — Cxema obpaboTkm npob TpaccepHOoro
3KCnepuMeHTa No KaXkaomMy CTBOpPY HabnoaeHus

8.2 dunbTpoBaHue Npod

8.2.1 C nomowbo punbTpoBanbHOM YCTAaHOBKU (CM. npurnoxeHue b)
dunbTpoBaHne npob ocywlecTBnseTca Takum o0bpas3oM, YTOObl UCKMYUTb
BO3MOXHOCTb 3arpsa3HeHnsa paboyen noBepxHOCTU MeMbBpaHHOro dunbTpa.
OT1obpaHHyo nNpoby BoAabl TWaTenbHO B3GanTLIiBalOT, U Yepe3 MeMbpaHHbLIN
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dunbTp ¢ gnameTpom nop 0,45 MKM UNbLTPYIOT onpeaeneHHbin (ukempye-
MbI) 06bemM Boabl. ONTUMaribHOW, C TOYKM 3peHUs onepaTopa, ABMseTcH Ta-
Kasi NNOTHOCTb YMcCna YacTul, Korga Ha noBepxXHOCTU MeMBpaHHOro ounbTpa
c anameTpom 12 mm, cogepxutcsa ot 50 go 150 yacTtuul.

8.2.2 Ecnu KoHUeHTpauuu Tpaccepa B npobax mansl, purbTpoBaHue
BeOyT 4O Tex nop, noka npouecc ganbHenwen gpunbTpaumm CTaHOBUTCS 3a-
TPYOHUTENbHBIM BCreAcTBME «3acopeHusi» unbtpa. 3annTbili B BOPOHKY
o0beM BoAbl (puUNbTPYIOT A0 KOHUA. 3aTeM ounbTpoBanibHag BOPOHKA OCTO-
POXXHO, YTOObI He 3arps3HUTb PUNLTP, pa3BUHYNBAETCS, U PUNLTP NepeHo-
CAT Ha NpegMeTHoe cTekno. CeBepxy unbTp NAOTHO NPUXMMAKOT MOKPOBHbLIM
CTEKISIOM, Mocre 4Yero npegMeTHoe N NOKPOBHOE CTeKNa (PUKCUPYIOT Ha TOp-
Lax nunkoun nieHToun. MNpenapaT MapknpyoT pyiomacTtepom, U B TaKOM COCTO-
SAHUM MOXET BbITb MMKPOCKOMMPOBAH Cpa3sy Ui XpaHUTbCA HeonpeaeneHHoe
Bpems. dunbTpaT U3 Konbbl byH3eHa nepenvealoT B MEPHbIN LMNUHAP, rae
N3MEpPSIOT ero oo bLeM.

8.3 MukpockonmpoBaHue

8.3.1 MukpockonupoBaH/e npenaparta OCyLLECTBIISAIT C MOMOLLbIO JIIOMU-
HECLEHTHOro M1Kpockona (CMm. npunoxeHve b) npn Bo3byxaeHnn driyopecueH-
UMM CUHEe-GOMONETOBbIMN  fNydamu (cBeTogenutenoHass nnactuHa ot 360 o
440 Hm co ceeTodunbTpom ®C—1-4). B kadecTBe 3anmparollero cBetounbTpa
ncnonbyot XKC18+XKC19. Kak npaBuno, noacyeT YacTuy, Tpaccepa NpoBoaAT C
nomoubto obbektnea 10x0,4J1 n okynsapos X7. Npu HeOb6XxoaMMOCTM BO3MOXHO
ncrnonb3oBaHune n obbekTnea 40x0,65/1, a Takke OpyrMx OKynsipos.

B none 3peHust NOMMHECLEHTHOrO MMKPOCKOMa YacTuubl Tpaccepa
nerko MOeHTUOUUUPYIT Jaxe Npu Hann4ymm NOCTOPOHHMX YacTul, MO SPKO-
CTW, uBeTy donyopecueHUnn, a Takke rno pasmepam n oopme vyacTtuu,

8.3.2 Ecnun uncno yactuuy Ha omnnbTpe HEBENMUKO (MEHee NATU YacTul, B
nosfie 3peHns), To CKaHUPYIOT BCIO MOBEPXHOCTb (pUNbTpa U y4nTbIBAKOT BCE
OCaX[EHHbIe YacTuubl.

Ecnu yncno yactuuy B none 3peHna 6onee natu, TO MOXHO cuMTaTb Ya-
CTULbI B HECKOJIbKMX CryYamHbIX MOonsx 3peHud. [na nogcyeTta vactuy cny-
YanHbIM 06pasom BblbupatoT He MmeHee 20 nonen 3peHus. Jlydwe aTo genatb
He MPou3BOJSIbHO, a NepexoanTb K HOBOMY MOS0 3peHUs, NoBopavymMBas MUK-
POMETPUYECKNIN BUHT CTOSIMKA MUKPOCKOMNA Ha onpeaesieHHY BESTUYMHY.

Ha ocHoBe npocCYMTaHHbLIX MNOMen 3peHusd paccyUTbIBAOT cpeaHee
apndMeTn4eCcKoe YMCIo YacTul B Nosne 3peHuns.

8.3.3 KoHueHTpauuto Tpaccepa N, qacmu,/uM3, paccymnTbiBalOT MO

dopmyne
1000-n-A
="V ©)

rge n — cpegHee 4mcno 4Yactuu B O4HOM noJie 3peHns;
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A - nnowaab NoBepXHOCTU bunbTpa, CM;
a — nnoLaab rnons 3peHusi, cM;
V - 06BbeM NpodnnbTPOBAHHON BOAb!, CM.

8.3.4 PesynbTaTbl 00paboTkn npob no Kaxgomy cTBOpY HabnogeHud
3aHOCAT B KOMMNbIOTEP U CTPOAT rpadumkn kak pyHkumn S(t), rae S — ocpen-
HEHHasi MO >XXMBOMY CEYEHMIO0 BOAOTOKA KOHLEHTpauusa Tpaccepa B onpeae-
NEeHHble MOMEHTbl BpeMeHW. Ha OCHoBaHWM MONyYeHHbIX AaHHbIX onpeje-
NS0T OCHOBHblE TMOPOANHAMUYECKME MapamMeTpbl UCCreayeMoro ydacTtka
BogoToka. Ha pucyHke 8 npuBegeH npumep pesynbtatoB obpaboTku Tpac-
CEPHOro aKkcnepumMmeHTa Ha peke Cesepckui [JoHel.

e 30000 1
g
b -
L)
x
% 200004 -
.
o ,
=
=
o 100004 2
a 2
E p.-#'g ‘p
- L & 3
3 R e,
£ ﬂ'm

2 4 &
Brems ¢ MOMEHTA BRYCHE TPACCEPA, 4

PucyHok 8 — [IMHamMunka KOHUEHTpaLunn Tpaccepa B Tpex cTBopax
HabntogeHus Ha peke Cesepckun [JoHew

8.4 OnpepeneHne OCHOBHbIX FMAPOAWHAMUYECKUX NapamMeTpoB
yJyacTka BOAOTOKa

8.4.1 [1ns nony4yeHust YmcrneHHblx 3HadeHmn C(x,t) ypaBHeHusa (2) Heob-
XO0OMMO 3HaTb CPEefHIO CKOPOCTb noToka V,, M/C, KoadhdnumeHT npoaonb-
HoM aucnepcun Dy, m?/c, maccy 3B, nonaswero B BogHbIN 06bekT M, kr, n
NnoLab XMBOro CEeYEHNs BOAOTOKA W, M.

CpefHo CKOpOCTb MOTOKa Vy U nnowanb XUBOro cedeHns BoL4OTOKa
W onpegensT HenocpeacTBEHHO B XOA4e TpacCepHOro 3KcrnepuMmeHTa B
Kaxgom cTBope HabnogeHus [2]. OpMeHTUPOBOYHO CKOPOCTbL TEYEHNSA ornpe-
AensT ¢ NOMOLLBI NOrpPYyXHbIX NonnaBkoB. OKOHYATENbHbIN pacyeT CKOpOo-
CTen TedeHnsa nNpounssBoaaT nocne obpaboTkn npob Boabl, OTOOGPAHHbLIX B XO-
e TpaccepHOro akcnepumeHTa. nowaab XMBOro cevYeHns BoAoToKa onpe-
AenaT nytemMm npomMmepa rnyouH B Kaxgom cTBope HabnogeHus.
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Maccy 3B M npu 3annoBoM BbIOpOCe OLEHMBAKOT UCXOASA U3 XapakTepa
aBapum npousoLwieglen Ha oobekTe.

8.4.2 Bpema goberaHus T.ax HA uccrnegyeMom ydyacTke peku onpege-
NAKT KaK pasHOCTb BPEMEHW YCTaHOBMEHUA MaKCUMMalibHbIX KOHLEHTpauum
Tpaccepa B cTBope oTbopa Npod MU MOMEHTa MHXEKUUWN Tpaccepa B CTBOpE
BbIMNycKa.

8.4.3 Pac4yeT makcumasribHOM CKOPOCTU MNepeMeLleHnsa Muka KOHUEH-
Tpauun 3B Vax, M/C, NPON3BOAAT NO doopmyne

\V —L 4
max Tmax ’ ( )

roe L — pacctosdHne mexay CTBoOpaMn MHXEKUMN U HabnogeHus, M;

Tmax — ONpeaeneHHoe B akcnepnumeHTe Bpems foberaHns Makcumarnb-
HOW KOHLIeHTpauum Tpaccepa, ¢ (CM. pUCYHOK 2).

8.4.4 PacyeT makcnmaribHOM CKOPOCTU NepeMeLleHns nepegHero opoH-
Ta BOMHbI 3arpsa3HeHns Vg, M/C, NPON3BOAAT Mo popmyre

L

V== 5
les) ]
T ©)

roe L — pacctogHne mexay CTBopaMn MHXEKUUN U HabngeHns, M;

Thp — OMNpeferneHHoe B SKCNepuMeHTe BpemMsa poberaHusa nepenHero
bpoHTa KOHLUEHTpaumm Tpaccepa (CM.pUCYHOK 2), C.

3 nony4deHHbIX Ha pasHbIX BepTUKaNaX 3HadeHun ckopocten B 8.4.3 u
8.4.4 B pacyeTbl 6epyT HanbonbLuKe.

8.4.5 KoadpcpuumeHT npogonbHomn aucnepcm Dy, M?/C BLIMUCAAIOT Ha Oc-
HOBaHWW OaHHbIX, MNOMYyYEeHHbIX U3 TPACCepPHOro 3KCnepuMeHTa rno opmyne

_ V] do?
D, = 2 dx (6)

roe Vy— cpeaHsis CKOpoCTb NOTOKa, M/C;
dXx — paccTosiHMe Mo pycny pPekn Mexay CTBopamMu HabnoaeHus, Mm;

do? — nameHeHue amcnepcum No BpeMeHU KOHLEHTpaLumM Tpaccepa npw

NPOXOXAEHUN CTBOPOB HabntoaeHus, ¢,
Oucnepcust No BPeEMEHU KOHLIEHTpauuMM Tpaccepa npu MpOXOXKOAeHUM
KaXaoro cTBopa Habnogenns 02, ¢ onpeaensieTcs no opmyne

2 ZSitiZ ZSiti
Lo ZSi ) ZSi ’ (7)

roe t— BpeMsi C MOMEHTa MHXEeKLUN Tpaccepa, C;

o
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S;— ocpeaHeHHas MNo XXMBOMY CEYEHUI0 BOOOTOKA KOHLIeHTpauusa Tpacce-
pa B CTBOpe HabmioAeHVst B MOMEHT BpeMeHH t, yacTtuu/am°.

[ns ynpoweHnsa pacyeToB MpU BbIMUCIIEHUN 3HAYeHMNn O B NakeTe
Excel ynobHO ncnonb3oBatb nonb3oBaTenbckyto VBA dyHKUMO (CM. npuno-
XeHue B).

8.4.6 lNonyyeHHble rMapogMHaMmnyeckmue napameTpbl Mo Kaxkaomy CTBO-
py HabnogeHns 3aHOCAT B Tabnuubl cornacHo npunoxenuto A. PesynbtaThl
XpaHAT opraHMsaumm (Be4oMCTBa) BbIMOSHUBLUME 3TU 3KCNEPUMEHTLI.

9 JKcnepuMeHTbl NO onpeneneHUd HEeKOHCepBaTUBHOCTU
3arpsisHAOLWMX BellecTB

9.1 OCHOBHbI€ TMOJIOXXEHUA HaTypPHOro XMMMKO-OGMONOrnMYecKoro
MoAenMpoBaHUSA ans onpepeneHus HEeKOHCepBaTUBHOCTHU
3arpsA3HAILWMNX BellecTB

9.1.1 HeobxoouMOCTb HaTypHOro MOAENUPOBAHUS HEKOHCEPBATUBHOCTU
3B BOAHbIX 3KOCUCTEM OBOBSCHAETCH, C OAHOW CTOPOHbI, YPE3BLIHANHON BaX-
HOCTbIO 3TUX MPOLLECCOB B OBLLEN CXEME XMMUKO-OMONOrM4ecknx npeBpalLe-
HWUIA B BOOHOM OOBbeKTe, a C ApYron — Ux criabomn U3y4eHHOCTbHO, NPUBOASLLEN K
6onbwmnM owmnbkam npu onpeaeneHnn OCHOBHLIX MapamMeTpoB 3TUX Mpouec-
COB. JTO NPUBOAUT K TOMY, YTO Ha NpPaKTUKE NPOLLEeCCbl HEKOHCEPBATUBHOCTU B
BOAHbIX O6bekTax haKTUYECKM HE YYUTLIBAIOTCS, TaK Kak npaBuriamMm OXpaHbl
NOBEPXHOCTHbIX BOA, OT 3arpA3HEeHUs O0MNycKaeTCcs UX Y4eT TOSIbKO B TOM Chy-
Yyae, Korga 3Tu npoLecchl 4OCTAaTOYHO HAAEXHO MU3y4yeHbl. [ockonbKy rmaporno-
rmyeckasi KOMNoHeHTa 3TuX npoueccos (pa3dbasneHne 3B B BoaHbIX 06beKTax)
Nerko OLeHMBaeTCsd B paMKax HaTypHOro rmapoavHamMu4eckoro mopenvpoBa-
HWUsS, B J@HHOM pasferne paccMmartpuBatoTcs MeTodbl onpedeneHus yooinn 3B
NOA4 BO3OENCTBUEM XMMMKO-BMONOrMYeCcKnx NpoLLeCccoB.

9.1.2 Koahp1UMNEHT HEKOHCEPBATMBHOCTM U NOKasaTernn OCTPON TOKCUY-
HocTn 3B onpegensieTca MeTogoM HaTypHOro XMMMUKO-6MONOrmyeckoro Moae-
NMPOBaHUS B ME30KOCMaXx. TexXHMKa NpoBeAEHUsT 3TUX SKCNEPUMEHTOB NpuBe-
neHa B P[1 52.44.2 n [2].

9.1.3 UccnepoBaHus Ha Me30KoCMax MO3BOMSKT BHECTU AnddepeHuu-
POBaHHbLIN KONMWYECTBEHHbBIN BKNaa B NokasaTesnlb HEKOHcepBaTMBHOCTU 3B oT-
AerbHbIX MPOLEeCcCoB NyTeM U3y4YeHNA COOTBETCTBYHOLLEN KMHETUKN TpaHCop-
Maumm 3B B yCnoBmnAX MakcmaribHOro NpubnmKeHnsa K NPUpoaHbIM.

9.2 NpoBeaeHne Me30KOCMEHHbIX 3KCNepPUMEHTOB

9.2.1 XUMMKO-BMONOrMyeckne aKCNeEPMMEHTbl HA MEe30KoCcMax ans ue-
nen NpOrHO3MpPOBaHUS OMHAMUKM KOHUeHTpauun 3B aBapunHoro sarpsisHe-
HMUA BOOHbIX 00bekToB onucanbl B P 52.44.2, P[] 52.24.670. Me3okocMeH-
Hble 9KCMEePUMEHTbI NMPOBOASAT B COOTBETCTBMM C pa3paboTaHHbIM cUeHapu-
€M pa3BUTUA aBapUWUHOIO 3arpA3HeHnsa Mnocrie NpoBedeHUs COOTBETCTBYIO-
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LLIMX TPACCEPHbIX 3KCNEPUMEHTOB Ha JAaHHOM BOAHOM OObeKkTe 1 ycTaHOBME-
HUS B pe3ynbTaTe 3TUX 3KCNEPUMEHTOB MPOCTPaHCTBEHHO-BPEMEHHbIX Xa-
PaKTEPUCTUK MECTOMONOXEHUSA 30HbI HaMbonbLlero 3arpsi3HeHMs B AaHHOM
BOAHOM OOBbeKTe 1 pexnma pasbasrneHus 3B B 3TUX 30HaX.

Mpn npoBegeHUN ME3OKOCMEHHbIX SKCMEPUMEHTOB NOSTyYEHHbIE PEXM-
Mbl pa3baBneHns NCnonb3yrT AN9 3a4aHNA UCXOAHbIX KOHLEeHTpaumni 3B.

9.2.2 JKkcnepuMeHTbl MO onpefeneHnio KoaddpuumeHTa HeKoHcepBa-
TMBHOCTM Ha4YMHAOT C YCTAHOBKM B BOAHOM OOBLEKTE M3ONMUPYHOLLNX KOHTEN-
HEepOB-MEe30KOCMOB, BHECEHUN B COOTBETCTBUM CO CLieHapnem 3aTpaBok 3B u
opraHudaumm otbopa npob. CtaptoBble 3aTpaBkM 3B BHOCAT B pexume,
6rIM3KOM K TOMY PEXMMY MOCTYMMEHUS, KOTOPbIN OXMOaeTcs Ha OCHOBE rMa-
POOVNHAMMYECKOro (TpaccepHOro) Mo4enMpoBaHus.

9.2.3 YactoTy oTbopa npob ycTaHaBnMBalT B 3aBUCMMOCTU OT YCTOW-
YMBOCTWN UCMbITYEMbIX BELLECTB K npoueccam camoouuniieHmst oT 10 go natm
Npob B CyTKW.

9.2.4 [Ina aBapuMHOro 3arps3HEHNsa NOBEPXHOCTHbIX BOA CylIM AUHA-
MUKa KOHUeHTpaumm 3B MogenupyeTcst C MOMOLLBbIO YPaBHEHUS XMMUYECKOM
KMHETMKM NEepBOro nopsiaka

dc
at o kC, , (8)
roe C,— KoHUeHTpaums 3B B TEKyLLMI MOMEHT BPeMeHW, Kr/M>;

t — Bpewms, C;

k — KOHCTaHTa (KO3(PPULMEHT HEKOHCEPBATUBHOCTU) YObINN KOHLIEHTpa-
LM 3arpAsHSoLLEero BelecTsa B Boae, 1/c.

9.2.5 B pesynbTtaTe uccrnenoBaHus nosiydatoT KMHETUYECKME XapaKTe-
pUCTUKM yBbINn 3B 1 AMHaAMMKM TOKCUYHOCTU BOLHOW cpefbl B JaHHOM BOA-
HOM O6BbeKkTe Ha pasfnyHbIX y4acTkaxX C pearibHbiM PEXMMOM MNOCTYMNNEHNS
3B, xapakTepHbIM AJ151 BO3MOXXHOIo AaHHOro aBapunMHOro 3arps3HeHus.

9.2.6 lNoneBble aKCNepUMEHTbI MO onpeaenieHnto KoadpduuneHTa He-
KOHCEPBATMBHOCTW, OCYLLECTBASAOT Ha BbiOpaHHbIX y4YacTKax pekun BO BCe
BaXXHeunLwune rmaponormyeckme asbol (BeCEHHee NosioBoOAbE, NETHAS MEXEHD,
3UMHASA MeXeHb 1 T.M.) B cooTBeTcTBUKN P[] 52.24.3009.

9.2.7 TonyyeHHble pe3ynbTaThl, Kak 1 B 8.4.6, 3aHOCATCA B KOMMbOTEP
B Buae Tabnuy BMecTe C pesynbTaTamu TPaCCEPHbIX IKCMEPUMEHTOB (CM.
npunoxeHune A), rae OHW XpaHATCA OO0 NocTynneHus nHgopmaumm ob aBa-
pUMHOM cbpoce.

10 MNopsipgok paboT B aBapuMHbLIN Nepuoa,

10.1 lMNMocne nocTynneHns nHgopmMmauumn o 3annoBoOM aBapuMHOM cOpo-
ce 13 Tabnuu, cchopMmmnpoBaHHbIX B 6e3aBapuinHbIi Nepuod B COOTBETCTBUN C
8.4.6 n 9.2.7, npoBoasaT BbI6OPKY HEOOXOAUMBIX NMapamMeTpoB U BbINOSTHAOT
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npegBapuTenbHble pacdeTbl N0 dopmyne (2), NporHo3upyroLwmne pacnpo-
CTpaHeHUs NATHA 3arpa3HEHNs1 B MPOCTPAHCTBE U BPEMEHM.

[danbHenwmne meponpuaTus no nNuKBMgauum nocneacTeuMm asapumn
OCYLLECTBMAIOT B COOTBETCTBUM C 3apaHee pa3paboTaHHbIMU U YyTBEPXKOEH-
HbIMW COOTBETCTBYHOLWMMM opraHamu [1], [3] nnaHamn Ha OCHOBaHWUM MoOny-
YeHHbIX aHanUTMYeCKNUX MNPOrHO30B U ornepaTUBHOM WMHGOPMAaUUK Monyyae-
MOW B PEXNME pearibHOro BPEMEHM.

Taknm obpasom, pexumHble HabnogeHuss B 6esaBapuiiHbii Nepuos
obecneunBaloT HageXHble MPOrHO3bl B Nepuon onepaTuMBHbIX HabMOAEHUN
BO BpeMSs NMKBMAaUMn NOCNeAcTBUA aBapMNHOIo 3arpsa3HeHNss BOOOTOKA.

10.2 Pa3BepTbiBaHME CUCTEMbI ONEPATUBHOIO MOHUTOPUHIa aBapUNHO-
ro 3arpsi3HeHns1 BOOHbIX O6bEKTOB NpegycmaTpmMBaeT Hannyme y Bcex Bogo-
nonb3oBaTenien NoTeHUManbHO OMNacHbIX B MfaHe aBapuUMHOro 3arpsi3HEHUs
BOAHbIX OOBbEKTOB, 3apaHee pa3paboTaHHbIX U YTBEPXOEHHbIX COOTBETCTBY-
loWMMKU  opraHamu eaepanbHON BMacTh, CXEeM pasMeleHnsa MNyHKTOB
HabngeHnss W  nNporpaMMm pPEeXMMHbIX HabnaeHun B COOTBETCTBUM
PL 52.24.309 u [3], a B cnyyae aBapurMHOW CUTyauumn - NiaHoB NIMKBMOALNN
nocneacTeum aBsapun.

OTU NnaHbl SOMKHbI ObITb paspaboTaHbl C Y4ETOM HACTOSLMX PEKO-
MeHOauMn 1 cogepXaTb:

- MOSHbIN NepeYyeHb MEPONPUATUIN NO MUHUMM3ALMMK yuepba N NUKBK-
Aaummn NnocneacTBUn aBapUNHOIO 3arpsi3HEHNS BOOHOIO 00beKTa;

- YKa3aHus Nno OMNoOBELLEHUIO BCEX 3aMHTEPECOBAHHbIX CNYX06 1 opraHu-
3auum 1 nNopsiAoK UX B3aMMOLENCTBUS;

- nepeveHb TpebyeMbiX TEXHUYECKNX CPeaACcTB HEOOXoaAMMbIX NS NUK-
Buaauum nocneacTenin aBsapuu;

- nepevyeHb OOBLEKTOB, Noanexawmx ocobon 3aluuTe OT 3arpA3HeHUs
(Boao3abopbl, NASHXKM 1 Ap.);

- cnocobbl cbopa n yaoanenus 3B;

- PEXNMbl BOOOMOMNb30BaHMS B CIIOXMBLLENCS MOCHE aBapun CUTyaUnu.
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MpunoxeHue A
(obs3aTenbHoe)

dopma npeacTaBneHUs pe3ynbLTaToB TPAaCCEPHOro aKCnepuMeHTa
N 3KCNepuMeHTa Ha Me30KOCMax

Tabnuya A.l1

BoaHbIn 0OBbEKT:
[ata npoBeneHus aKkcnepumMeHTa:

KoopanHaTbl MecTa MHXeKUMM Tpaccepa: wmpoTa , aonroTa
CtBOpbI HAbNAEHUSA
1 2 3 4 5 6
WwnpoTa
KoopauHaTbl
JonroTa

PacctoaHue ot mecTa
WHXEKLMM Tpaccepa no pycny
pekun, M

Mnowaab »xnBoro
ceyeHunsi BOAOTOKa B CTBOpE
HabnaeHUs w, M2

CpeaHss ckopocTb
notoka Vy, Mm/c

Bpems goberanus
nepegHero poHTa, Tng, C

Bpems goberanus
30Hbl MaKCUMarnbHOIo
3arpsasHeHna Tmax,C

[ncnepcunsa KoHUEHTpaumnm
Tpaccepa No BpeEMeHU Nnpu
NPOXOXAEeHUn cTBOopa Habso-
nenus o?, ¢

KoadhdomumneHT NnpoaosnibHom
ancnepcum Dy, m°/c

KoagppumumeHT
HekoHcepBaTuBHOCTU K, 1/c

PykoBoaguTernb aKCneauLum no NpoBeaeHUIO
TpaccepHOro aKcrneprMeHTa

noanuch WHuumansl, dpamunus

PyKOBO,EI,I/ITeJ'Ib opraHunsauum, ﬂpOBO,D,I/IBLIJeIZ

TpaccepHbI SKCNEPUMEHT

noanuch WHuumansl, dpamunus
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MpunoxeHue b
(o6s3aTenbHoe)

MNepeyeHb Heob6xoaMMoOro o6opyanoBaHus,

BCNoMoraTtesfibHbIX YCTPOMUCTB, NpUbopoB, maTepuanos
ANns npoBeAeHUs NoneBbIX TPAaCCepPHbIX 3KCMEPUMEHTOB

Tabnuuya B.1

HanmeHoBaHue Konwnyectgo,

ef. U3m.

Jlogka BecenbHasa unn MoTopHas 1 wr.

MmopomeTtpuyeckas penika NP-3 1 wr.

no TY 3936-001-29590436-2004

"'eogesmnyeckas pynetka P100 Y3K no TOCT 7502-98 1 WrT.

PyyHon noT ana mamepeHus rmybmH Ha OCHOBE KamnpOHOBOrO LUHypa 1 wr.

anvHon L=25 m, gnameTtpom 4 - 6 mm ¢ rpysom Becom P>150,

pa3MeYeHHOro Yyepes kaxgble 5 cm

dunbTpoBanbHaa ycTaHOBKa, BKNoYawwas konby byHaeHa, dunbTpo- | 1 KOMMNeKT

BanbHYK BOPOHKY anameTpom 30 MM, HAacOoC BaKyyMHbIA, COEANHUTENb-

HYIO (PEe3MHOBYI0) TPYOKY ANIMHOM He MeHee 1,5 M, nepenyckHOW KpaH

Mwukpockon ntoMuHecueHTHbin (Jlomam-U1, MI1O-1) ¢ obbekTtuBom 1 wr.

10x0,4J1 n okynsipoB x7 (Heobxogum TONbKO B crnyyae obpaboTku pe-

3yNbTaToOB TPACCEPHOro 3KCNepuMeHTa Ha MecTe)

YcTaHoBKa A58 OAHOMOMEHTHOro oTbopa nNpob ¢ BakyyMHbIM 1 wr.

Npo6o0TOOPHNKOM

MonuaTtuneHoBble 6yTbinu BMecTUMocTbo 0,5 am® 50 wr.

UnnuHagp 2-500-1 no TOCT 1770-74 1 Wr.

AkemkaTop 2-290 no NOCT 25336-82 1 Wr.

KoHUeHTprpoBaHHasa cycneHsuns Tpaccepa 2 om°

MembpaHHble ounbTpbl «Brnagunop» 100 wr.

Ctekna ansa npurotoBnieHus npenapata ¢ punbTpom (40x40 mm, 100 wr.

h=1-1,5 mm)

AueToH TexHundeckmin no NOCT 2768-84 1 om°

BaTta MmeguumHckast HectepunbHas 100 r

MuHueT gropantomMmHneBbin no TY 2-31-32-73 1 wr.

Ckanbnenb 04-423 no FOCT 21240-89 1 Wr.

MpumeyvaHue - [lonyckaetcs NpUMMeHeHne apyrmx npubopos, o6opynoBaHusi, BCIOMO-
raTenbHbIX YCTPOMCTB U MaTepuarnos ¢ aHanorMYHbIMU UK NyYwmnMmn METPONOrMYECKUMM

N TEXHNYECKUMWN XapaKTEPUCTUKAMMN.
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MpunoxexHne B
(pekomeHgyemoe)

NnctuHr nonb3oBatenbckon VBA cdyHKkummn «Exp_Dispersion»
Ana pacyeta 3HavyeHusn 02

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))
Next i

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

End Function
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KnouyeBble crnoBa: OﬂepaTMBHbIVI MOHUTOPUHT, aBapMVlele C6pOCbI 3a-
rpaA3HALLWNX BellecCcTB, HaTypHOe MoadesinpoeaHMe C NMOMOLLbIO TpacCCepos,
MoaennpoBaHne Ha Me30KoCMax
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