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PEKOMEHJIAIINHA

YCOBEPIIEHCTBOBAHHBIE METOAbI
NMPOTHOCTHYECKHX PACYETOB PACITPOCTPAHEHHSA
O PEYHOH CETH 30H BHICOKO3ATPSI3HEHHKIX BOJ{

C YYETOM ®OPM MUTI'PAIIMA HANBOJIEE OITACHBIX
SATPSI3HAIOIMX BEINECTB

Hara seenenna  2008-01-01
1 OGaacTs NpHMeEHEHUSA

Hactosume pexoMeHJaliMM YCTaHABAMBAIOT METOABI OMNEPaTHBHOTO
MPOBEJAEHHA NPOrHOCTHYECKMX PacyeToB PacpOCTPaHCHHA N0 peuHoit ce-
TH 30H BEICOKO3aIpA3HEHHBIX BOA C yueToM ¢opM Murpammu HauGonee
OMACHEIX 3arPA3HAIONIMX BEIIECTB, & TAKKE JUIA BRIIOJHEHHS HA BOJAHEIX
00BEKTaX TPACCEPHBIX IKCIICPHMCHTOB, HMHTHPYIONHX Pa3IH4HBIC aBa-
puiiHbie cuTyaumu. Pe3ynbTaThl yKazaHHRIX 3KCIEPHMEHTOB PEKOMEHY-
€TCA HCMOJB3OBATH JUIA YTOYHEHHS MPOrHO3a NEPEMEICHHS 30H BHICOKO-
3arpA3HEHHHX BOJ N0 PEYHOI CETH Kak B ClTy4ae COCTOABIIEHCS aBapuu,
TaK H MOTCHUHATLHO BO3MOXHOA.

Hacrosmme pexoMeHAaUWH TNpeRHa3sHAYEHH JUIN  ONEPaTHBHO-
MPOHM3BOACTBEHHMIX MOAPA3AC/ICHUH yNpaB/IcHH: H NEHTPOB NO THAPOMe-
TEOPOJIOTHH H MOHHTOPHHTY okpyxkatomeif cpean (YITMC u LITMC) ®e-
epanbHoi cnyx6bs1 PoccMH no METeoponord W MOHHTOPHHTY OKpY-
sxkaroweit cpeanl (PocruapomMer), oCymecTRISIOMHUX OPraHW3alUIo ¥ Mpo-
BEIeHHE HabJI0JICHHH 33 COCTOSHHEM MOBEPXHOCTHHIX BOJ CYIIH.

2 HopMaTHBHBIE CCHUIKH

B HacTosmux peKOMEHAAIHAX HCTIONB30BAHK CCHUTKH Ha CleyoLHe
CTaHJapThHL:

I'OCT 17.1.1.01-77 Oxpaua npuponsi. ['aapocdepa. Hcnoms3oanue
4 oxpaHa BoAkl. OCHOBHEIE TEPMHHL H ONpPE/E/ICHHS

TOCT 19179-73 I'naponorus cyurs. TEpMHHK B OnpeAeNCHus

TOCT 19185-73 T'upportexuuka. OcHOBHEE NOHATHA. TepMHHH H
OnpeneCHHUs

T'OCT 27065-86 (CT COB 5184-85) Kauectso Boa. TepMHHH 1 on-

peneneHns
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3 Tepmunnl, onpeceHHA H COKpPALICHARA

3.1 B HaCTOAIIHX PEKOMEHAAUHAX PUMEHEHEI CJEAYIOMHUE TEPMHHBI
C COOTBETCTBYIOLINMH ONpEAECHUAMH:

3.1.1 Asapuiineiii cbpoc cmoynvix 600: C6poc CTOYHBIX BOA C Npe-
BBIILICHHEM TPOEKTHLIX WM YCTAHOBJIEHHBIX NPERENbHO JONYCTHMBIX
HOPM IIO PacXoAy BOABI HM IO COAECPHKAHHIO B HEH OHOTO MIIH HECKOJIB-
KHX 3arpA3HAIOIMX BELIECTB.

3.1.2 Boouwiii obvexm: CocpenorodeHHe NPHPOAHLIX BOJA Ha MO-
BEPXHOCTH Cym® THOGO B rOpHBIX MOpOAaX, MMEOlee XapaKTepHbie dop-
MBI pacripocTpaneHus U yeptr pexuma (FOCT 19179).

3.1.3 Bodozabop: 3abop BoAb N3 BOAOEMA, BOAOTOKA MITH MOA3EMHO-
ro sopoucrounuka (FOCT 19185).

3.1.4 Boodonoavzoeanue: Wcnosip3oBaHHE BOAHLIX OOBLEKTOB [is
YIOBNETBOpeHHs JMOOBIX HYXI HACeNICHHA W HapOJHOrO XO3AfcTBa
(I'OCT 17.1.1.01).

3.1.5 Booonompebnenue: Wcnonn3oBaHue BOAHBIX pecypcoB ¢ 6e3-
BO3BPAaTHEIM H3BATHEM BoABI W3 Bogoucrounnka ('OCT 19185).

3.1.6 Bodomoxk:— Boanbiit 06BEKT, XapaKTepH3yIOIMiCs ABHKECHUEM
BOJbI B HanpaBJieHHH YKIIOHa B yriyOnennu 3emHoii nosepxuocth (ITOCT
19179).

3.1.7 Buicoko3sazpasnentsvie 6o0bl: Bonbl ¢ MOBHIIUEHHBIM COAEPXKa-
HHEM OJHOTO WM HECKONBKHMX 3arpA3HAIOMMX BEIUECTB, UCKTIOUAIOLIAM
WJIH CYIIECTBEHHO OrpaHHYMBAIOIMM BOAOMNO/B30BaHHE HA BOAHOM 00b-
€eKTe.

3.1.8 3azpasnsioyee sewecmso; (3B): BewecTBo B BOJE, BEI3BIBAIO-
Iee HapyuieHie Hopm kadectsa Boas! (I'OCT 17.1.1.01).

3.1.9 3oHa svicoko3azpasmennbix 600: Y4acTOK BOAHOTO 0OLekTa ¢
BBICOKO3arpA3HEHHBIMH BOJAMH.

3.1.10 Kavecmeo sodn: XapakrepucTHKa COCTaBa M CBOWCTB BOJIBI,
OMNMpeENAIOWANA MPUrOAHOCTE €€ IS KOHKPETHBIX BHAOB BOJONOJb30BA-
wua (FOCT 17.1.1.01).

3.1.11 Maxcumanono 3azpasmennan cmpys @ cmeope 8000MoKa.
Macca Bops! ¢ HaHOONEe BHICOKHM COAEPKAHHEM 3arpA3HsIONIHX Be-
LIECTB, 3aHHMAIOIIAA ONPEAEIEHRYIO YaCTh CEYCHHA BOJHOTO MOTOKA.

3.1.12 Camoouuwenue 8o0bt: COBOKYITHOCTH IIPHUPOAHBIX ITPOLECCOB,
HaNpaBJICHHHX Ha BOCCTAHOBJIEHME 3KOJIOrMYEcKoro Giiaronoayuns Boj-
HbIX o6bextoB (FOCT 27065).
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3.1.13 Cmeop s0oomoxa (pexu): Yci0BHOE NONEPEYHOE CEHEHHE BO-
JIOTOKa, HCNOJb3yeMOE JIs OLIEHOK M MPOrH03a KaJeCTBa BOJBIL.

3.1.14 Cmounsie 6oosi: Bonpl, OTBOAHMBIE MOCNE HCIONL30BAHUA B
6urToBOli M MpoM3BOACTBEHHOH AesTenbHocTH uyenoseka (FOCT
17.1,1.01).

3.2 B HacTOAMMAX PEKOMEHAALHAX NMPHMCHEHH CIECAYIOIHE CO-
KpallCHHUA:

BIIKs - 6noxumMuteckoe norpediaeHne pacTBOPEeHHOro KHCI0OPOAa
COAEpNKAIMMHUCA B BOAE OPraHMYECKMMH BEMIECTBAMM B TEUYCHUE
S cyToK;

B3 - BrICOKOE 3arpA3HeHHe;

EKO - eMxocTh KaTHOHHOTO O6MeHa;

ITJIK - npenensHO AONYCTHMAs KOHLEHTPALWA;

IT9BM ~ nepcoHanbHas 3MEKTPOHHO-BHIYHCIUTENbHASA MALIKHA;

POB — pacTBopeHHOE OpPraHHYECKOE BEIIECTEO;

CIIAB - cuHTeTHYECKHE NOBEPXHOCTHO-aKTHBHBIE BELLIECTBA;

XTIK - xuMugeckoe norpednenye KHCIOpoaa.

4 O0mue NoIoXKeHHs

4.1 TosaBnenne B peyHOl CETH B T€YECHHE CPABHHUTENBHO HENPOIOI-
*HTEIBHOTO BPEMEHH BBICOKO3AarPA3HEHHBIX BOX B GONBUIMHCTBE CITyJacB
CBA3aHO C aBAPUHHLIM COPOCOM 3arpA3HAIOIIMX BEMIECTB CO CTOYMHBIMH
BOZdMH HJIM B PE3yJIbTaTe TPAHCTIOPTHBIX ABapHIi.

HasnaueHne ypoBHel KOHIEHTPaLHi 3arpA3HAIOIMX BEIECTB, HAIH-
4He KOTOPHIX B Pe4HO} BOJIE OLICHABACTCH KaK BRICOKOE 3arpssHenue C,,,
MPOBOAHTCS [0 COIJIACOBAHHIO CO BCEMH MECTHBIMH 3aHHTEPECOBaHHEIMH
BOZOMONB30BATENIIMH H BOACHOTPEOHTENAMH.

OpHeHRTHPOBOYHEIE KPHTEPHH BRIAEIEHNA YPOBHEI BBICOKOTO 3arpsa3-
HEHHA BOAHBIX OOBEKTOB I10 OTHCIBHBIM 3arpASHAIOLIMM BELIECTBAM
npescTaBneHs! B Tabnnue 1.

4.2 TIporHOCTHYECKHE PacyeThl PacnpOCTPaHEHHs 30H BBICOKO3arps3-
HEHHBIX BOJ OCYIIECTBJIAIOT JUIA KOHTPOMBHEIX CTBOPOB, PACcIONOKEHHBIX
HIXE HCTOYHHMKA MX NOCTYTJICHMS WIK CTBOPa Pexy, rie TaKue BOARL Ohl-
nu oOHapyKeHEI B pe3ynbraTe HabmoneHui.

3apaue#f MPOTHOCTHYECKHX PAacdeToB AB/seTcs MONy4YcHHE B 3auaH-
HBIX KOHTPOJBHBIX CTBOPAaX rapaHTHPOBAHHLIX KONHYECTBEHHBIX XapaKTe-
PHCTHK nepeMemaromieiics Mo pevHoi CeTH 30HH BHICOKO3Arps3HEHHBIX
BOII.
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Ta6nuua 1 - Kpurepu# ypoBHEH BLICOKOr0 3arpsa3HeHuA pedHbIX BOJ

IMpenensho
BeinecTsa M noKasaTenu AomycTHMan Yposens Boicokoro | C
KauecTBa BOJBI KOHLIEHTpaLHA 3arpA3HEHHA BOABI TTZZE
(TAK), Mr/am Cyy o Mr/nm

A30T aMMOHHHHBIH 0,39 2,5 6,4
Amomunni 0,04 1,00 25
AueroH 0,05 0,5 10
Benann 0,05 1,5 30
Benson 0,01 1,0 100
Benran 0,00001 0,001 100
BIIKs 2,00 10 5,0
Byrunauerart 03 1,0 3.3
H-['excaH 0,5 5.0 10
H-TenTan 0,005 0,1 20
I'miuepun 10 50 5
Y —MeKCaXIOPIMKIOreKcaH
(y-TX1IN) 0,00001 0,001 100
Hemmc 0,00001 0,001 100
JAuxnopaudenwitpuxnop-
aran (AT 0,00001 0,001 100
HAumMeTnncynshoKcHR 10 50 5
Jumetnndopmanun 0,25 1,0 4
JAuxnopatan 0,1 1,0 10
Hypcban 0,00001 0,001 100
XKeneso obutee 0,10 1,0 10
H3onpnunaunerar 0,12 1,0 83
Kapmnii 0,001 0,020 20
Kepocun 0,01 0,5 50
Ko6anbT 0,010 0,100 10
Marnnit 40 120 3
Macno consposoe 0,01 0,5 50
Mapranen 0,01 0,50 50
Menp 0,001 0,030 30
Mpunepanu3sanus Boas 1000 1400 14
MEwbak 0,050 0,250 5,0
Merunanerar 0,3 1,0 33
Lnanuns 0,035 0,1 29
Llnnk 0,010 0,100 10
Hedrenponyxru 0,05 1.5 30
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Ipogomxenne Tabnunm 1

Huxens 0,010 0,100 10
Hurpars, N 9,1 15,0 1,6
Hurpo6en3son 0,01 0,1 10
Hurpomerax 0,005 0,05 10
HwurpoataHo 1,0 10,0 10
IMupunun 0,01 0,1 10
Pryts (14) 0,0001 0,005 50,0
Caunen 0,006 0,05 83
Cepoyraepon 1,0 50 5
Ckunuaap 0,2 2,0 10
CITAB 0,10 1,5 15
CrnvpT MeTHIOBRIH 0,1 1,0 10
Cnupt 3THIOBRIH 0,01 0,1 10
CnupT H30NPONANIOBHIH 0,01 0,1 10
CnHpt u306yTANOBBIH 24 15 6.25
Cynsdarst 100 400 4,0
TeTpaxnopaTuieH 0,16 1.0 6,25
Tpuxnopatuics 0,01 0,1 10
Tonyon 0,5 1,5 3,0
QeHoNb NeTyyHe 0,001 0,030 30
@ocdats, P 0,20 0,40 2,0
®Topuan 0,75 1,5 2
Dypdypon 0,01 0,1 10
Orosuman 0,001 0,01 10
XIIK 30 150 50
XnopGenson 0,001 0,01 10
Xnopuast 300 450 1,5
XnopucThii MeTHICH 94 30 3,2
Xnopodopm 0,005 0,010 2,0
Xpowm (o6m.) 0,030 0,200 6,6
Xpowm (6+) 0,020 0,100 50
Huannan 0,050 0,150 3
[mxnorexconan 0,00001 0,001 100
Lnxnorexcanon 0,001 0.01 10
YeTripexxnopHeThii 0,00001 0,001 100
yrnepoa
Orunanerar 0,2 1,0 5,0
Odup sTunossii 0,01 0,1 10
p i 0,01 0,1 10
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B kadecTBe KOHTPOJIBHBIX CJIEAYET BBIAENAATH CTBOPHI, PacloOKEH-
HEIC:

- B 1 XM BBILIE MECT OCHOBHBIX BOZ03a00pOB (NepeueHb TaKHX BOXO-
3a00poB 3apaHee COracoBLIBACTCA);

- nepes; GONBIIMMH HACENEHHHRIMM MYHKTaMH (OOBIYHO 3TH CTBOPH
COBIIAJAIOT CO CTBOPAMH CHCTEMAaTHYECKHX THAPOXHMHYECKHX Habmone-
Huif);

- B HEMOCPEACTBEHHO GJM30CTH K FOCYAapPCTBEHHOM IPaHUILE;

- Ha PacCTOAHHH MPHMEPHO CYTOYHOro Ao0eraHHs BOAHBIX Macc RO
CTBOPOB OCHOBHBIX BO103a60pOB (3TH CTBOPHI XKENATENHLHO COBMELLATH CO
CTBOPAMH CHCTEMaTHYECKMX MMAPOXUMHUECKHX HabmioneHuii);

- B YCTBAX Pe€K Ha BO3MOXKHOM ITyTH NEPEMEIIEHHs 30HBI BBICOKO3a-
TPA3HEHHEIX MacC BOJHL.

IToMumo KOHTPONBHBIX CTBOPOB CIENYET TAKXKE BBIACIATH CTBOPBI,
PacnoyioxkeHHEIE B KOHIE CYLIECTBEHHO OTIHYAIOMMUXCS APYT OT Apyra [o
ruipomMopgonornyecknM XapakTepHCTHKaM, Y4acTKOB PEYHOM ceTH ¢ omn-
peneIeHHEM NPOTHKEHHOCTH TAKHX Y4aCTKOB.

4.3 JIns onepaTHBHOTO COCTABNIEHHA NPOrHO30B B KaxaoM YIMC no
KOHTPOJIMPYEMOH TEpPUTOPHHM CAEAYET MMETh M NIPH HEOOXOAHMOCTH
KOPPEKTHPOBATh CIENYIOLUINE MATEPHAIIBI:

- Kaprbl M KapThi-CXeMbl (10 BO3MOXHOCTH KpYNHOMacIITaGHbIE)
peuHoi ceTH (Ui CyI0XOAHON YaCTH PEK XeNaTebHO HMETD JIOLHH);

- mnepedYeHb ¥ TOYHOE MECTONONOXKEHHE HAa KapTax-cXeMax CTBOPOB
THAPOAOTHYECKHX IOCTOB; CTBOPOB, TAC MPOBOMATCA CHCTEMATHYCCKHE
THAPOXMMHYECKHE HaONMIOAEHUA; CTBOPOB, PACCMATPHBAEMEIX B Ka4ecTBE
KOHTPOJBHBIX; MECT BIaJICHHS OCHOBHBIX TNPHTOKOB; CTBOPOB, e Hau6o-
Jiee BEPOATHO NPH ONpeAeNeHHBIX 00CTOATENECTRAX onacHoe (aBapuitHOE)
NOCTYIICHHE B BOJHEI OOBEKT 3arpA3HAIOIMX BEIIECTB;

- 3HAYeHHA KOHUEHTpalMii OTJECNbHBIX BEIIECTB W TOKa3aTeNei Xu-
MHHYECKOro COCTaBa BOABI, HAJIMYHE KOTOPHIX HA KOHTPOJHPYEMbIX Yua-
CTKaX BOZHBLIX OOBEKTOB OLICHHBAETCA KaK BRICOKOE 3arps3HeHue;

- CBEIEHUA O THJIPOJIOTHYECKOM pEXHME U MOpdOMETpHUECKHX Xa-
PaKTEPHCTHKAX pyc/a BOAHRIX OOBLEKTOR; Ul BOZOTOKOB, IIie BEXYTCH
rUApONOTHYECcKHe HaGMONEHHA, B CTBOPAX IMAPONOrHYECKHX MOCTOB LiE-
necoobpa3HO yCTaHOBHTH CTaTHCTHYECKHE 3aBHCHMOCTH 3HA4YCHMH Mak-
CHMAIBHOH Uy, M CPEAHEN v, MO LIHPHHE PEKH CKOPOCTEH TeYeHHA,
cpenneii ryOunsl H, LMPHHE! B pekH, IIoOWAaax NONEPEYHOro CeYeHHs
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pexn F n xoadhdummenron Illesu ¢ or yposus somst H, win pacxona ped-
HO# BOAKI O

- YPOBHHM KOHLEHTpalHii 3arpA3HAIOIHX BEIECTB M COJCPKaHHE
B3BCUICHHBIX BEILLECTB, XapaKTEPH3YIOUIHEe I'HAPOXHMHYECKUH pEXHM B
KOHTPOJIBHEIX CTBOpaX BONOTOKOB B Ge3apapmifHENi mepuox B XapakTep-
HbIE CE30HHI I'oja;

- MIepeYeHb H afipeca OpraHu3alui, 3AHHTEPECOBAHHEIX B MONYYCHHH
NpOrHo30B M cBeneHuit 06 asapuitioli cHTyanun Ha BonHOM OGBEKTE.

4.4 B ciyuae cocTOABIIEroca aBapHitHoro c6poca 3arpA3HAIOMMX Be-
mecTB Heo6XxoaHMO onepaTHBHO colpaTs HHGOPMALHIO, BKIIFOYAIOLLYFO:

- TOYHOE MECTONOJIOXKEHHE, BPEMA Hayada H NPOAOKHTEIBHOCTD
aBapHi{HOro NOCTYN/IEHHA B BOAHLIN 00BEKT 3arpA3HAIOIMX BEIIECTB;

- nepeYeHb OCHOBHHIX 3arpASHAIONIMX BEIECTB, MOCTYNMHBIIMX (MO-
CTYMNAIOLIMX) B Pe3y/IbTATE ABAPHH B BOAHKIH 0GHEKT;

- PeXHM aBapHIHOrO NOCTYIUIEHHS B BOJHBIA OOBEKT 3arpA3HAIOLIMX
BENIECTB (M3MEHeHHne pacxXoioB aBapuiiHoro cOpoca CTOUHEIX BOJ W KOH-
LeHTpauuii B HUX OCHOBHBIX 3arpA3HAIONLIMX BEIIECTB), @ TAKXKE paccTod-
HHe oT Gepera 10 MecTa aBapuifHoro c6poca b,

~ OCHOBHBIE MOp(OMETPHYECKHE H IMAPONMHAMUYECKHE XapaKTepH-
CTHKH U1 XapaKTEPHbIX Y4acTKOB pex Ha NMepHOA aBapuiiHoro c6poca 3a-
TPA3HAIOMMX BEIUECTB M NEPEMEILUCHHA MO PEYHOM CETH BBICOKO3arps3-
HEHHBIX Macc BOJEL.

Ecau npomsouna TpaHCNOPTHAA aBapus, TO AOTIOMHUTENBHO TpeOyerT-
¢l ONMYYHTH CAEAYIOMMUE NaHHbIE:

a) 06beM 1 Maccy cOPOIIEHHEIX 3aTPA3HAIOMIMX BEMECTB WM XOTA Ghl
OJHH H3 yKa3aHHBIX [1apaAMETPOB, NPHMEPHKIE XaPaKTEPHUCTHKH NMOMaBILe-
IO B peKy TEXHHYECKOro MPOAYKTa B KHAKOM HIIH CHITyYeM BHJE - TUIOT-
HOCTb; PacTBOPHMOCTL B BOJE; NOJIS B TEXHHYECKOM MPOAYKTE AEHCT-
BYIOIIErO 3arpA3HSAIOLIEro BEIIECTBA; JOJA NMPOAYKTA, H30JMPOBAHHAA OT
PacTBOpEHHH;

6) KOHIEHTPAIMIO B3BEIICHHLIX BEIMECTB B cOPOCHEIX BOAAX M KOH-
LEHTPauHIO 3arpA3HAIONIEro BELIECTBA Ha B3BCCH (3TH AaHHEIE TPeOyloT-
cd, eci B COPOCHBIX BOJAX COAEPKHUTCA 3ATPAIHAIONICE BELIECTBO, B
3HAYUTENLHLIX KOJIHYECTBAX COPOHpYIONeéca Ha B3BECH).

U ITpu oTCyTCTBHM RaHHEIX O PEXHME H YCIOBHAX ABAPHIHOTO C6POCA CTOUHBIX
BOX CIIEJYET CYMTaTh, 4To COpoc BeneTcs ¢ Gepera pekH C MOCTOAHHBIM PACXOAOM
BOABI H MOCTOAHHEIM YPOBHEM KOHLCHTPAaUMH 3arpaA3HAIOLMX BEUICCTB, B CIydae
TPaHCTIOPTHOM aBapun — Ha cepe/imHy (B apsartep) pexu.

7



P 52.24.627—2007

4.5 K ocHOBHbIM MOP(OMETPHYECKHM M TMAPOAWHAMHYECKHM Xapak-
TEPHCTHKAM BOAOTOKOB CENYET OTHOCHTB:

- pacxoZ BOABI B PEUHOH CETH Ha BLIACHCHHBIX XapAKTEPHBIX y4acT-
Kax HYKe aBaphiiHoro c6poca sarps3HAomIero BemecTsa (M ~/c);

- CpeAHHE B MaKCHMAJIbHEIe CKOPOCTH TEYEHHS BOJIBI, CPEHME 3HA-
YyeHus ruyGHHBI M IUHPHHBI PEYHOTO MOTOKA HAa XApPaKTEPHBIX YYacTKax,
BBIACNICHHBIX 1O MOpP)OMETPHYECKMM XapaKTEPHCTHKAM MeEXAY KOH-
TPONBHBIMH CTBOPaMH, & TAKXKE JUIHHY 3THX YYaCTKOB.

Ecnu apapuiiHpii cOpoc BBI3BAN 3HAUMTENBHOE YBENHUEHHE pacxoja
PEUHOil BOABI, BECHMA XKENATENLHLIMHU ABNAIOTCA CBEACHUS O NIpUMepHOH
IUIOIIaAH MOMEPEYHOTO CEYEHHUA PEYHOTO MOTOKa HENOCPEACTBEHHO HHIKE
MecTa asapHitHoro c6poca CTOUHRIX BOJl 10 Hayana ¥ B IEPHOJl aBApHH.

4.6 CpeeHHA O XapaKTEPHCTUKAX aBapHiiHoro cbpoca 3arpssHsio-
LIETO BELIECTBA MOTYT OBITH MOJMYYEHB! OT MCTOYHHKA, OTKYAa MOCTYMHI
curaan o6 aBapuitHoi cuTyawuy, JMG0, €CIIM ITH CBEICHHA HENOCTATOYHEI
WIIM BBI3BIBAIOT COMHCHHA (IONYYEHH! OT CTOPOHHHX JIML MM OpraHu3a-
LHH), HEIIOCPENCTBEHHO Ha MECTE CIIyYHBILCHCA aBapUH.

TIpx OTCYTCTBMM RAHHBIX O XapaKTEPHCTHKax asapuitHoro cGpoca
CTOYHBIX BOJ HIIH c6poca 3arpA3HAOIIHAX BCUIECTB (B CYXOM HJ/IH XHAKOM
BHJIE) B pe3y/bTaTe TPAHCMOPTHOH aBapHH CJIEAYET NMONBITATECS NONYIHTH
CBEJEHMA O MAKCHMAIBHBIX KOHUEHTPALMAX OCHOBHLIX 3arpA3HAIONIMX
BEIECTB 1 00beMe BbICOKO3arpAHEHHBIX MAcC BOJIbl HENOCPEACTBEHHO Ha
BOOHOM OObeKTE, B OJIHOM M3 HHXKeNeXallMX CTBOpoB. B 3TOM cTBOpE
rNaBHas BEPTHKaNh AO/KHA PACIONAraThCd B CTPEKHE NOTOKA PEYHBIX
BOJ1, JOTONHUTENLHBIE (IO OXHON MM MO JIBE) - HA PACCTOSHHH TIPUMEPHO
1/3 ot xaxzoro Gepera 10 CTpeXHA MOTOKa. YHCIO ropu3oHTOB Aas 0160-
pa npo6 BOAK Ha BEPTHKAJIH ONpEAENAeTca ryOUHOH BOJOTOKA: TIPK TIy-
6uHe 10 5 M ycTaHaBIMBAIOT OAMH roph3oHT (ot 0,2 10 0,5 M OT nosepx-
HOCTH BOJLI WIH OT HIKHE# ITOBEPXHOCTH IbJA 3UMO#H), IpH M1yOune ot S
Jo 10 M — gBa ropusonTa (B 0,5 M oT nosepxHocTr U B 0,5 M OT AHA); IPH
rnybune Gonee 10 M — TpH ropusonTa (JONONHUTENLHO Gepercs npoMe-
AKYTOUHBbIA TOPH3OHT, PaCMONOXEHHEIH MocepeauHe MexAy NOBEpXHO-
cTbio M AHoM). Jina or6opa ogHO#M MpoGB! BOABI B KAXIOH HCCIERYeMOi
TOYKE CeYeHHH pekH B TeueHue 10 MHH yepes paBHble IPOMEXYTKH Bpe-
MCEHH ciegyeT otéupath oT 10 10 15 NMpPHMEPHO paBHBLIX MOPUMA BOZIbI,
CMEIIHBast MX B ONHON eMKOCTH. OpraHu3anus CIMBHOM MpoGsl He MPOBO-
JHTCA IJA ONpeAeNeHnA PacTBOPEHHOro KHCAopoaa, CyabQuIoB K JIeTy-
YMX cOeAHBenHit. [N 3THX BEIECTB aHAIN3 NOJXEH NPOBOAUTLCA B OT-
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AENBHLIX MOPUHAX BOAL C MOCHEAYIOMNM OCPEAHEHHEM MONYYEHHRIX pe-
3yJBTaTOB.

Iepuon HaGniofieHHA B HHXKENEKAMEM CTBOpe OTPELENseTCA BpEMe-
HEM TIPOXOXKIEHUA BCEH 30HEI BHICOKO3ArpA3HEHHEIX BOJ, MPHMEPHOE Ha-
4aso KOTOPOTo 3ajacTCK MO pe3yabTaTaM nporHosa. IIpu oTcyTcTBHM mpo-
THOCTHYECKHX AaHHBIX OTOOp npo6 ciexyer NpoBOAMTE 4Yepe3 KaxAbIi
4ac Ha4YMHas C NPeANoaracMoro BpeMEHH Hauajla aBapHHHOK CHUTYyaluH B
HHTEPECYEMOM X-M CTBOpE ;. Ilocniequee onpeaensior mo gpopmye

ty x = L,
"5 T 2 Upay 13600 M

rae L, — ofwmas npoTsmkeHHOCTh ydacTKa pekH (mo ¢apartepy) or Mecra
aBapuifHoro c6poca 3arpa3HAKILENO BEIIECTBA AO 3AJAHHOTO
HKXKENEXKallero X-ro CTeopa, M;

Umax — MAKCHMAIBHAA CKOPOCTH TE€YEHMA BOAM B peke (Juig yuera BO3-
MOXHOIO BJIMSHHA NIPOAOILHON JMCIIEPCHH B3ATO €€ YABOCHHOE
3HaYeHHe), M/C ;

3600 — xoatpuumenT nepeBoa JAHHLIX U3 CEKYHA B YacCHl,

B npobax Boas! kpaifHe jkenaTensHO pa3feNsHOE ONpPERENECHHE KOH-
LEHTpaunit MHTEpECYeMOro 3arps3HAIONEr0 BEMECTBA B PaCTBOPEHHOM
BHJIC M Ha B3BCIICHHAIX BEUICCTBAX.

Iipnmevanue - Ipubnmkennoe copepxanne 3arpaIHAIONICTO BEMIECTBA Ha
B3IBECH MOXKeT GBITH MOMYYEHO B Pe3yJNLTATe ONpeleNcHUs PazHHUIH BANOBOTO CO-
JACpXaHHA BElLECTBA B BoAe (O JaHHKIM B HeduIbTpoBaHHOH npobe BOAKY) M B pac-
TBOPEHHOM BUIE (O NaHHLIM B hHIETpOBaHHOH MPOGe BOBI).

PesynbTaThl ananu3a BOAHI, NOMYYEHHBIE B KAKAOH BEPTHKAIH HIKeE-
JIEXallero CTBOpa, AODKHBI OBITH ycpelHeHbl. 3a HCXOAHELIE IA AAlb-
Heffllero nporHo3a nepeMeuIeH!s 30HB BRHICOKO3arPA3HEHHEIX BOJ HIDKE
10 Te4yeHHIO pekH GepyTcs JaHHbIE B Tol BepTukamu, rac OGuinu oGHapy-
JKEHBl HauOONbIIME 3HAYCHHA KOHLEHTPALMH 3arpA3HAIOMMX BEIMIECTB.
[Ipn 3TOM NPHHUMAETCA, YTO BHICOKO3ArpA3HEHHEIE MAcCH BOABI HMEIOT
pacxoz, paBHBIH, PacXosty peqHo# BOAK B pacCMaTPHBAEMOM HIKENexa-
LIEM CTBOpE.

B cnyuae, korjia B pe3y/bTaTe aBapHH 3arpA3HAIONIEE BELIeCTBO ORLTO
cOpoILIEeHO B BHAE «TAXEOH» XHAKOCTH ¢ IWIOTHOCTHIO Gonee 1200 xr/v’,
TipoGsl BoAbI B CeYCHHM pek Hike cGpoca cnenyer OTOMpATh B pane Bep-
THKaseil H ropusonTos. IIpu 3TOM uMCNIO BEpTHKANEH M rOpH3OHTOB BEI-
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6upaioT ¢ yuerom npeanonaraemMoro o6bema cGpocHBIX BOR TakuM obGpa-
30M, YTOOR! ONPENENHTE HE TONBKO KOHUECHTPALIHH 3arpa3HAIOLIETO Belle-
CTBa, HO M OPHEHTHPOBOYHBIE 3HAYEHHA IUMPUHB! U NIYOMHBI NOTOKA
«TSDKETIOH» XHUAKOCTH B pycne pekH. Jlna nocneaneii mem peKkoMeHIyer-
€Al HCIONB30BATH MPOCTHIE H3MEPHUTEJILHEIE PHOOPE! (HarpuMep, NpHGOp
IS OTIPEAENECHHA JNSKTPONPOBOAHOCTH BOJIBI, HA0OP apeOMETPOB H T.11.)

4.7 HauGonee nepcreXTHMBHBI ANS PEKOTHOCIMPOBOMHBIX HaOmone-
HUH NepefBHXHBIE XMMUYECKHE NabopaTopyy, B KOTOPBIX NeEpeHOCHbIe
aHAIM3ATOPEI NMO3BONSAIOT OGHAPYKHTb, @ 3aTEM MPOCIEAHUTE MyTEM yda-
HICHHOTO 0T60pa W aHanu3a Mpo6 BOABI XapakTEPUCTHKH MEpeMelar-
IICHCA 30HB! BLICOKO3aIPA3HEHHBIX BO.

B ciyyae kpynHOomacuiTaGHbIX aBapHii Ha GONBIINX peKkax, 0COGEHHO
NpH paznuBax HedTH, 1S NOMCKA NepeMemalomeiics 30Hbl BbICOKO3a-
TPA3HEHHBIX BOA H KOPPEKTHPOBKN €€ MECTOHAXOXJCHUA BechMa 3ddek-
THUBHBl BEPTOJNETHHIE THAPOXHMUYECKHE CHEMKH C HCTIONB30BAHUEM JHC-
TAHOUOHHEIX H KOHTAKTHBIX METOJIOB aHAN3a XHMHYECKOrO COCTaBa BO-
Abl.

4.8 Pe3ynbTaThl NMPOTHO3HBIX PAacuETOB ClEAYeT CHUHTATH HEOMpaB-
JaBHIMMHCH, €CIIH 10 AaHHbIM HaGmiofeHuni 3a aBapuitHOH cuTyauueil Ha
BOJTHOM OOBEKTE B KOHTPONMpPYEMBIX CTBOpax Obinl 0GHApYXEH BBICOKMi
YPOBEHb 3arps3HeHHS B CPOKH BHE HMHTEpBala BPEMEHHM YKa3aHHOTO B
NPOTrHO3aX, B YaCTHOCTH, €CJIH KOHLEHTPALMH HA YPOBHE BBICOKO3arpss-
HEHHBIX BOX BO (POHTANLHON YacCTH 30HBI OBUIH OOHAPYXEHbI paHbIIeE, a
B XBOCTOBOH 4aCTH MO3XKE, YEM 3TO OXKHAANOCH MO pe3yIbTaTaM MPOrHosa.

B KOHUE rofia WK APYroro CrelHalbHO OLEeHHBAeMOTro NMepHoaa on-
PaBABIBAEMOCTb COBOKYTIIHOCTH COCTABJIEHHEBIX 33 3TOT MEPHO/l HPOrHO30B
MO2KeT GBITh paccuuTaHa no ¢popmyne

n"
n=—"-100%

np

@

rae 7] - onpas[LIBAEMOCTh COBOKYNHOCTH MPOTHO30B 3a paccMaTpHBae-
Mblil Iepuosa, %,

Ny, - YHCIIO ONPAB/IABIIHXCA POTHO30B;

N,, - o6mmee YHCI0 NPOrHo30B.

Pacyern no ykasauxo#t dopMyne nenecoo6pasHo 1poBOIMTE 3a Me-
PHOJEI ¢ 06ImHM YHCIOM NPOrHO30B GoJee AecATH.

4.9 Ilo anropuT™My, NpHBEEHHOMY B MPHIOXKEHMH A, paspaboTaHa
nporpamma ans [I9BM - «3ona B3-2», koTopas ABIsAeTCA HEOTHEMIIEMOH
10
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YacTHIO HACTOAIIMX pekoMeHAauuit. B npwioxennn b npencraBnena un-
CTPYKIHA 1 Nob30BaTesneil 3Toi nporpaMMel.

5 Teopernyeckue 0OCHOBLI NPOBEACHHA HPOrHOCTHYECKHX
PAcueTOB PACHPOCTPAHEHNS MO peqHoli ceTH lon
BLICOKO3ATPA3HEHHBIX BOJ

5.1 O6mue 3ameuanusn

5.1.1 K OCHOBHBIM XapaKTepHCTHKaM NepeMelNalomeiica No peIHoH
CETH 30HEI BRICOKO3aTPA3HEHHBIX BOA OTHOCAT:

- BpeMs, Uepe3 KoTopoe o6/1acTh 30HE C MaKCHMaIbLHOH KOHLEHTpa-
nuelt 3arpA3HAIONIMX BEIIECTB JOCTHIHET 38JJaHHOIO KOHTPOJBLHOrO CTBO-

papexu ’c,,,;

- MaKCHMAJIBHYIO KOHLCHTPALHIO 3arPA3HAIOMErO BELIECTBA B 3aJaH-
HOM KOHTPOJIBHOM CTBOPE PEKH NPY MPOXOXKACHHH HYEPE3 HETO BHICOKO3a-
TPA3HEHHBIX BOX Cpay )

- BpeMs, Yepe3 KOTopoe (hpOHTaNbHAA H XBOCTOBas YacTh BHICOKO3a-
IPASHEHHBIX BOJ AOCTHTHYT 3aaHHOTO KOHTPOJBHOTO CTBOPA PEKH T gy
Txxe s

- MPOJO/DKHTENLHOCT BPEMEHH, B Te4EHHE KOTOPOrO B 3alaHHOM
KOHTPOJIbHOM CTBOPE OXHASIOTCA KOHLEHTPAUMH 3arpA3HAIONINX Be-
IIECTB HA YPOBHE BLICOKOTO 3arpA3HeHHs 7%, (PHCYHOK 1).

Hanbonee saxHO#A U3 NEPEUUCIIEHHBIX XAPAKTEPHCTHK ABNACTCA Tx,gp-

5.1.2 Ecnn npu COCTAaBJICHHH MPOTHO3a HEOOXOAMMO paccMaTpHBAThH
HECKOJIbKO 3arpA3HAIOIIMX BEWIECTB, TO AIA ONpefeNeHHA BPEMEHH Nepe-
MenlieHHs (PPOHTA BHICOKO3ArPA3HEHHEIX BOJ BHIOHPAIOT BELIECTBO, KOTO-
POMY COOTBETCTBYET HAHMEHBILCE 3HAYCHHE T4, , @ VI ONPEACACHHNA
BPEMCHH NEPEMEICHUs XBOCTOBOH 4a0TH 30HBI — BEIIECTBO, KOTOPOMY
COOTBETCTBYET HanbGonbinee 3HAYEHHE T ;.. IHAUCHUE NAPAMETPA T 5, OI-
penenseTcas B ITOM Coyuae PasHHMUeld PACCUHTAHHBIX 3HAYCHHH T .gp H
T e

5.1.3 Oco6o cnenyer BraensaTh aBapuiiHbie cuTyauuu co cGpocoM B
BOAHLI# 006BeKT Chipoit HedTH. ITonas B BoAHEIH 06nexT, HedTh MHTPHpY-
eT B Pa3NuYHLIX $OpMax: pacTBOpEHHasl, IUIEHOYHaA, SMYNLTHPOBAHHAS,
copOupoBaHHas Ha B3BecAX (CM. mpuwioxeHue B).

11
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1 x,p TCm.& X T X, X8

—— tx'a —

Pucyrox | — OGumit BUA pacnpesieleHus KOHLEHTpauuu
3arpA3HAIOLIETO BELIECTBA B 30HE BEICOKO3ArPA3HEHHEIX BOA

B BoaHOM 00BEKTE ONpedeeHne coaepxanna HedTenpoayKkToB, xak npa-
BWJIO, OCYILIECTBNIAETCSA B BHJIE CyMMapHO#i KOHLIEHTpaUKHH paCTBOPEHHOMH,
3MYJNBIHPOBAHHON H COPOUPOBAHHOM Ha B3BECAX GopMe, a TAKKE OTHEND-
HO B IUTEHKE Ha [TOBEPXHOCTH BOJBIL.

B nenom s npor{o3a pacnpocTpaHeHHA MO peyHo# ceTH obpa-
30BaBIIMXCA B pe3ynbTaTre aBapMH 3arpA3HEHHBIX Hedrenpoaykramu
Macc BOAH Tpebyercs (opmanm3anus GONBIIOro KOJIHYECTBA HEHU3YyYeH-
HBIX HIH cnabo M3ydeHHHIX (PU3HMUECKHX M XHMMHYECKHX mpoueccos. B
CBA3HM C YKa3aHHLIM B HACTOALIMX PEeKOMEHJALHUAX PeaH30BaHO PEIICHHUE
3aj1auM 110 OPHEHTHPOBOYHOMH OLIEHKE 3arpA3HEHHA PEYHBIX BOJ B pe3yJib-
TaTe aBapuiiHoro copoca (pasnuBa) HedTH HIM HedTENPOAYKTOB C yue-
TOM CBEZICHHUH, IPHBEJCHHEIX B NPWIOXKEeHNH B.

B Meroaax, peKOMEHIYEMEIX Ul IPOrHOCTHYECKHX PacyeToB, OBUIH
MCIIONB30BaHbI CNIEAYIOIINE NONOKEHHS U JOMYIICHUA:

- B pesynsTare ORICTPHIX mpolieccoB oGpajoBaHMs 3MyNLCHH, B3Be-
ceil ¥ PacTBOpeHHA B PEYHOM NIOTOK NEPBOHAYANBHO NEPEXOAUT MPHMEp-
Ho 20 % HedTn wm nerkoro HedrenpoaykTa, 06pa3yIIEro Ha MOBEPX-

12
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HOCTH BOJIHI TJIEHKY (yKa3zaHHas Aonis HeTenpoAyKTOB HCIONB3OBANA B
BHJIE TI€PBOTO NPHONHXKEHHA, NPH HamMIMu Gonee TOUHBIX JAHHEIX OHA
JOKHA OBITh OTKOPPEKTHPOBAHA);

- OCHOBHBIMM TIPOLIECCAMH, BIHAIOMAMH Ha CONEPaHHE ¥ paclpe-
neneHue HedTy MIM JIerkoro HeTENpoAyKTa B PeyHOH BOJE ¥ INICHKE,
ABJAIOTCA: Mcnapenne, GHOXWMHYECKOS OKHC/ICHHE B BOJIE M IUIEHKE, MU-
rpauus  HedTH M HeDTENPORYKTOB MEXAY CONPHKACAIOIIMMHCA CpeAaMH
B HampaBJeHWAX IUIEHKA-BOJA M BOAA-TUIEHKA, & TAKXKE MPOAONBHAA AWC-
nepcHs 3arpA3SHEHHBIX HeTENPOAYKTaMH Macc BOAKI;

- CKOpPOCTH GHOXHMHYECKOTO OKHCIEHHA HeGTH M He(TENPOAYKTOB
B IUIEHKE H B PEYHO} BOJE MPHMEPHO OHHAKOBEI,

- MaKCHMAJIBHBIC H CPENHHE CKOPOCTH NEPeMEILEHHS 1O pexe HedTH
W HedTenpoaykTa, HAXOMAIIMXCA B TOJNIIE BOAB M IUIEHKE, OTIMYAIOT-
CA HE3HAUHTENBHO;

- MONAR B PeKy, chipad HedTh WM He()TENPOAYKTH OTHOCHTENHHO
6LICTPO 3aHHMAIOT ONPEAEIEHHOE MPOCTPAHCTBO MO LIHPHHE PEKH, 4TO
TIPHBOJMT AANee K CPaBHUTENLHO GHICTPOMY M HOCTATOYHO PABHOMEPHO-
My HadalbHOMY CMCIUEHHIO PEYHO# BOAHI C HeTEnpOAYKTaMH, MOCTY-
NalOmWHMH U3 WieHKH. TIpu 3TOM I OpPHEHTHPOBOYHEIX PacYeTOR MpPH-
HHMaeTcs, 9To B GoNbIIMX pekax B HAYAJILHOM pa3basneHmm HedTenpo-
HIYKTOB Y4YacTByeT npuMepHo 60 % pacxoja peqHOH BOXBI, B CPEAHHX —
80 %, a B Manbix 100 % (mpu HaIMYHUM PE3yNbTATOB OOCIEAOBAHHSA OTIIH-
YalomMXCA OT YKa3aHHEIX 3HaueHM#t B MCXOAHLIE JAHHBLIE CIEAYET BBO-
JMTh HeOGXOAHMbIE KOPPEKTHBLI);

- HCnapeHue He(TEenpOAYKTOB B TEYECHHE MEPBHIX NMATH JAHEH npH
Temneparypax Bo3ayxa Gonmee 10 °C, BoipakenHoe B Buae K03(puun-
€HTa CKOpOCTH HX YOhUM K, COCTaBnseT B cpesHeM k., = 0,1 l/cyT
(0,116:10° 1/c); merxue tpakunu HedTenpoxyKTOB B OTAENBHOCTH HCMa-
PAIOTCA 3HAYMTEIBHO WHTEHCHMBHES: JUIA OPHEHTHMPOBOYHBIX PacyeToB
MOMHO NPHHATL A GeH3HHOB k., = 1 l/cyT (1,157:10° 1/c), apoMarHde-
CKHX  yrineBogoponioB (Gemson, Tomyon H  Jp.) -  Kuyw=0,2
1/cyr(0,23-10° 1/c); ans Temneparyp Menee 10 °C 3HaueHHs CKOPOCTH
HCrapeHus HehTenponyKTOB cexyeT 6paTh B iBa pa3a HHXKE;

- B Ka4ecTBe Kod(pHLMenTa caMooumIllenusl pedHOM BOZIEI OT HedTH
K (rnaBHEIM 06pa30M OT ee CyMMapHOTO COACPXaHHS B BUAE 3MYIbCHit H
cOpOHpOBAHHOrO BEILECTBA Ha B3BECH) pekomeHmyercs Gpars K = 0,02
l/cyr (0,023-10” 1/c) npu Temneparype Boau £ Meree 10 °C; K = 0,04
L/cyT (0,046:10° 1/c) npu £° = 10-15 °C; K = 0,09 1/cyT (0,104-10° 1/c)
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npu £° > 15 °C; nns Gen3uHOBOH 1 KEpOCHHOBOM (paknuii VI OpHeHTH-
POBOYHEIX pacyeToB pekomenayercsa 6pare K= 0,05 1/cyT (0, 058 107 1/c)
npu Temmepatype Boasl £ <10 °C, I( 0,1 llcy'r (0,116:10° 1/c) mpn 7
=10-15 °C, K=0,2 l/cyr (0,231-10° 1/c) npu ¢°>15 °C, ans apomarnye-
CKHX yrnenonoponos (Genson, Tonyom u ap.) — K= 0,005 l/cyr
(0,006-10° 1/c) npu Temnepatype momm ° <10 °C, K = 001 /eyt
(0,012-10° 1/c) npu £ = 10-15 °C, K=0,02 l/cyr (0,023 10° 1/c) npu
£’ >15 °C; ckopocTh CAMOOYHILIEHHS Ma3yTa B PEYHOif BoJe B 3aBHCHMO-
CTH OT TEMIEpaTypbl MpUHUMaeTca B 2-2,5 pa3a HHXe, YeM Ans HedTH;
npu Temneparypax 4 °C u menee - K=0 1l/cyr (caMOOYHIIEHHE OTCYTCT-
ByerT);

- JUIA TIPOBEJICHHA TPOTHOCTHYECKHX PACHETOB PEKOMEHJIYETCH TIPH-
HHMaTb KO3)PHLHEHT nepexozxa HEe()TENPOAYKTOB H3 IUIEHKH B BORY paB-
HBIM k) = 0 16 l/cyr (0,185: 107 1/c), a u3 BozH B TUIEHKY - k> = 0,04 l/cyT
(0,046:10° 1/c); ;1% OPHEHTHPOBOYHEIX PACUETOB NPH OTCYTCTBHH ApY-
TMX JAHHBIX Takue XK€ 3HayeHUus KoI()PHIHMEHTOB MOXKHO NPUHHMATH M
IUTA ApYTHX HehTENpPOAYKTOB, 00pa3yIONIMX HA BOJE TJIEHKY.

5.1.4 B pesynsrate TpaHCIIOPTHOH aBapuH B BOLOTOK MOXET OBITh
cOpOLIEHO 3arpA3HAIOLIEe BEIUIECTBO B BUIE CYXOTO MIIM MHIAKOrO TEXHH-
4€CKOro NMpoAyKTa. B 3aBHCHMOCTH OT NJIOTHOCTH H PaCTBOPHMOCTH 3TOro
FIPOAYKTAa BO3MOXKHO HECKONBKO CLIEHapHEB 3arpsA3HEHNs BOJHOTO 06bek-
Ta:

- MIepEMENICHHE H PaCTBOPEHHE 3arps3HAIOILETO BEIECTBA B BOXHOM
TOJILE;

- mepeMeleHHE TEXHHYECKOTo NPOAYKTa Ha MECTe aBapHH Ha AHO BO-
JIOTOKA C MOC/Ie/IyIOUMM PaCTBOPEHUEM B PEUYHOIl BOXE;

- TEPEXO] 3arpA3HAIOLIEr0 BELIECTBA B Pe3ysbTaTe NPOLECCOB Copb-
LIUH M3 pacTBOpeHHO# GopMBI B COPOHPOBAHHOE Ha B3BECH COCTOSHHE.

YuuTsiBas cnalyio H3ydeHHOCTb GONBIUMHCTBA NMPOLIECCOB, KOTOPhIE
MOTYT TPOMCXOAHTh NMpH 3arpA3HEHHH BOJOTOKA B PE3yNbTaTe TpaHC-
TIOPTHOM aBapHM, a TaKXke OTCYTCTBHE, KaK NPAaBHUIO, BO3MOKHOCTH
OMEPAaTHBHOrO MOMYYEHHs MOAPOOHBIX HCXOAHBIX JaHHEIX O TAKMX aBa-
PHAX, LEeNecoobpa3HbIM ABJIAETCA COCTABJIEHHE TOJILKO OPHUEHTHPOBOY-
HBIX MPOTHOCTHYECKHX PACYETOB aBapMHHOTO 3arpA3HEHHS PEYHBIX BOX
IUIA TIOJyYeHHs rapaHTHPOBAHHBIX (HE 3aHMIKEHHBIX) KOHUEHTpauuii 3a-
TPA3HAIONIAX BEIIECTB B PEYHBIX BOJAX.

Ilpy nanuyuy B pedHoi BOAE B3BELIEHHBIX TIHHHUCTBIX BELIECTB Me-
PEXofi PaCTBOPEHHBIX H COpOGUPOBAHHBIX HAa B3BECAX 3aIPA3HAIOLIMX Be-
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IIECTB B JZIOHHLIC OTJIOXKECHHA IPH OTHOCHTENBHO HEIIPOJODKHTENHHOM
NPOXOXKIACHHH NO PEKe 30HH BHICOKO3ATPAZHEHHKIX BORX MOXKHO HE YYH-
THIBaTH, OCKOJIBKY IO BpeMenH Andipy3HoHHLIE NpoLeccH [epexosa Be-
IeCTB H3 BOJHOH TOJIIH B JIOHHHE OT/IONKEHHA HOBOJBHO NPOJO/IKH-
TeNbHLl, 4 COpOLHOHHAA NOBEPXHOCTL AOHHBLIX OTIOKEHHH H KOHTaKT C
nefi BOAHEIX MacC HAMHOTO HYIKE, 4EM TaKOBHIE JUIf B3BELICHHBIX MIHHH-
CTBIX MHHEPa/IOB. B yKa3aHHBIX YC/IOBHAX 3HATHTEALHOIO HAKOIUICHHA 32~
TPSA3HAIOIIMX BEIIECTB B peKe B JOHHEIX OTIOXKCHHAX He nmpoucxoaMr [1].
CymecTBeHHOE HAKOILIEHHE 2arpA3HAIONMX BEILECTB B JOHHBIX OTIOXeE-
HHMAX BO3MOXKHO B MECTaX HHTCHCHBHEIX CEAMMEHTANMOHHEIX MPOLECCOB
J0A THHUCTHIX BCHIECTB, HANPHMEP B HIDKHEH 4YacTH BOJOXPaHHNHINA,
KYAa NMOCTYITHAH BOABI C 3arpA3HCHHLIMH MEAKHAMH (TOHKO3CPHHCTHIMH)
(paKiHAMH B3BELICHHLIX BEIIECTB.

EMKOCTE mOT/NOLIEHHS IIMHACTBIX BEMIECTB CYIIECTBEHHO 3aBHCHT OT
CTENEHH AMCIIEPCHOCTH B3BEIICHHHIX BEIIECTB M HANMYMA Ha HHX YXe
cop6upoBaHHOro 3arpsA3HsioNero semecrsa. [Ipu paBHOMEHHBIX YCHOBHAX
MEJIHTOBAasA 4YacTh 3THX BemrecTB (xpynHocts menee 0,01 Mm) oGnapaer
Gonbimeli MOBEPXHOCTLIO MOMVIOMIEHHA H BKIIO4aeT GoNblIyio 4acTb MH-
Hepanos cnoco6HeIX K copOuum, dem anespuroBas (0,01-0,1 mm) wnu
ncamMmuroBad (0,1-2 MM), u (pakTHIECKH ONpeReseT MAKCHMANEHYIO eM-
KOCTP TIOTJIOICHHA MHKPOICMCHTOB M/IH OPraHMYECKHX 3arpa3HAIONMAX
BEHIECTB IIIMHACTBIMM MHHepanamH. CocraB H KONMYeCTBO B3Becel Mo-
XKET M3MEHATHCS 110 JUIHHE PeKH B Pa3MYHBIE CE30HK rO/ia B CBA3H C H3-
MCHCHHEM YCIIOBHiH NOCTYIUICHHS B3BENICHHHIX BEWIECTB B BOJAOTOK. Ha
PaBHHMHHBIX YYACTKaX PEK B CBS3M C BBICOKOH MHIpanMOHHON criocoGHO-
CTEI0 NpeobafaeT NeAUTOBas JaCTh MIMHKUCTLIX BEIIECTB. AJIEBPUTOBAA
4acTh TJIHHHCTHX BemiecTB 6onec XapakTepHa B BEPXOBhLAX TOPHBIX H
TPEJITOPHEIX PeK.

IIpy OTCYTCTBHM HATYPHBIX IAHHBIX JUIA NPUGIMIKEHHBIX MPOrHO-
CTHYECKHX PacdeTOB MOXHO MPHHATL, YTO JIOJA NETHTOBOH (pakiuH riu-
HHCTBIX BEHICCTB BO B3BEIICHHBIX BENIECTBAX cocTaBmseT [2]:

a) JyIs paBHHHHBIX pex B Mexens 30-40 %, B nonosoase 70-80 %;

6) ;1A ropHBIX pex B MexkeHs 5 %, B nonosoxpe 15-20 %.

Obmas eMKOCTh MOTIOMEHMA H, B HaCTHOCTH, EMKOCTh KATHOHHOTO
o6mena (EKO) riMHuCTHIX MaTepnanos, K CoXalicHHIO, Cl1aGoH3ydeHHas,
H3MCHAIOMANACA B 3HAYHTEABHBIX Npéaenax penHuuHa. ITo fanHBIM, Mpn-
BeIcHREIM B [3, 4], EKO rauHMCTRIX MHHEpANoB H3IMEHSETC B IIpeAenax
0,0008 - 0,020 mr->ke/mr. IIpn OTCYTCTBHH HaGMIOACHHBIX JaHHBIX IS
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OPHEHTHPOBOYHEIX NIPOTHOCTHYECKHX PAaCUCTOB B KAaueCTBE OCPEAHEHHO-
ro 3nayennsa EKO moxHo npunats 0,003 - 0,005 mr-sks/mr.

CHUXEHHIO TOKCHIHOCTH TSDKENIRIX METAJUIOB B PEYHOMH BOJE, KPOME
npouecca COpOLUHH Ha B3BEUICHHBIX BEILECTBAX, CNocobCcTByeT o6pa3o-
RAaHWE KOMILIEKCHEIX COECNMHEHHMH C pACTBOPCHHBIMH OPraHHYE€CKHMH
BemectBaMH (POB) (Ui Meau 3TO cocTaBiseT NMpUMeEpHO 15 % oT Hc-
XOHOTO PACTBOPEHHOrO BEIECTBA) H aKKyMyJauusa OHoToH (ani Menu
okono 10- 30 %) [5]. CopbGupoBanHule Ha B3Becsx POB Bo MHoro pas
YBEJHUMBAIOT €MKOCTb uX nornouesus. K coxanennio, ennanune POB Ha
KOMILTEKCOO0pa3OBaHHE Pa3IMYHBIX THDKENBIX METANIOB NPAKTHYECKH HE
U3y4YEHO, YTO HE MO3BOINSET HCNONL30BATE ITOT MPOUECC NI YHCIEHHBIX
MPOTHOCTHYECKMX pemieHuit. Bce npoueccs! AN 3arps3HAIOMMX Be-
IIECTB, KpoMe copbuny Ha TOHKOAWCIIEPCHOH YaCTH B3BEIIEHHBIX MHHe-
paJIOB, OTHECEHBI B 3allac pacueTa HANIMYHA 3THX BELIECTB B PEYHOH BoJE
B PaCTBOPCHHOM BHAE.

YuuteiBas cnabyio M3yd4eHHOCTh PACCMOTPEHHBIX POLIECCOB, MU
NPOTHOCTHYECKHX PacyeToB GHUIM HCMONB3OBAHH CIIEAYIONHE OCHOBHbIC
NpEAMONOKEHHSA, JOMYIIEHHS ¥ KOHUENTYaIbHbIC PEUICHHS:

- B pe3yNbTaTe TPAaHCTIOPTHO# aBapMu cOPOC CHIIY4Ero MM KUAKOro
NpOAYKTA MPOMCXOAUT B MAacCOBOM KOJIMUECTBE H OTHOCHTEJILHO GbICTPO
(mo MPOJOMKUTENHFHOCTH aBAPHH HCKIIOYEHHE MOXKET COCTaBMNATH aBa-
pHiiHbIHA cOpoC CTOYHBIX BOX);

- BCE XMJKHE BEIIECTBA C INIOTHOCTHIO, PaBHOA Wi MeHbineit 1200
Kr/M’, M TBEpAbiE (B M3MENHYEHHOM BHIE) C TLIOTHOCTEIO, paBHOi WIH
menbeii 1010 kr/m®, nonas B peKy H NepeMelasch B TOJILE BOABI, CME-
IIMBAKOTCA C Heli kak OOLIYHBIE CTOYHEIE BOJILI;

- TIOMABIIHA Ha JHO CHIMY4Hil TEXHMYIECKMH NMPOLYKT HE OKA3BIBAET
CYLUSCTBEHHOIO BIMAHHA Ha CTPYKTYPYy PEJHOTO MOTOKA (MOnepeqHbIH
npodHiIb MAcCH CHIMY4ero MPOAYKTA HA JHE NOCTATOYHO Mail IO CpaBHe-
HMIO C CEYEHHEM PETHOro MOTOKA);

- 3€PHA CHIMYYEro NMpPOXYKTa N0 KPYNMHOCTH NPHMEPHO OJHHAKOBEI H
HMEIOT OKpYTHbIH BHA, HE COCOOCTBYIOUIHH HX INaRHPOBAHHIO B PEYHOM
TIOTOKE;

- PacTBOPHMEIE JXHUIKHE BENIECTBA ¢ MIOTHOCTLIO Gonee 1200 Kkr/m’
ONYCKAaIOTCA Ha AHO PEKH M JaibHedllee MX B/MSHHUE HA KayecTBO
pedYHBIX BOJ 3aBHCHT OT HX 00BEMa, BEJIMUMHB IOTHOCTH H OCOOEH-
HOCTE# nepeMenieHNA NO IHY PEKH;
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- HepacTBOPHMBIC >KMIKHE BellecTBa ¢ IoTHOCTHhIO Gomee 1200
Kr/M B BHJC CHCIMANLHOM 3aa4M B PaCCMATPUBAEMBIX ONMEPATHBHEIX
NIPOTHOCTHYECKHX pacyerax He pacCMaTPHBAIOTCA (3TH BELIECTBA B 3aBM-
CHMOCTH OT HX CBOMHCTB ¥ TypOyNEeHTHOCTH pedHOro noroka OyayT, Imo-
BHIHMOMY, JIHIIb YaCTHYHO CMEIIHBATHCA C PEYHOI BOXOM, MHIpHpys
raaBHBIM 06pa3’oM B IPUAOHHOM ClIOE HAa 3HAUATENbHEIE PACCTOSHHUA O
MECT HMX BO3MOXHOH «pasrpy3ku» (Opyasbl, BOAOXpaHWIHINA, cnaGo-
MPOTOYHBIE YYACTKH IUIECOB H T.I.),

- TBEpJBIE ChITyYHe BEILECTBa C MIOTHOCTHIO Bhie 1010 kr/M>, mo-
naB B PeKy, ONYCKAIOTCH Ha JHO H NpH Xopoimeil pacTBOPUMOCTH J0-
BOJIBHO OBICTPO PacTBOPAIOTCS H MOTYT 3arps3HSTh PEYHYIO BOAY AO
BBICOKHMX KOHLIEHTPALHii; HepaCTBOPHMbIE WIH CJIaGOpacTBOPHMLIE Belle-
CTBa B CEINNy4YeM BHAC, HMCIOUIHE AHAJIOTHYHYIO MIIOTHOCTD, IPEACTAaBIA-
I0T MEHBUIYIO ONACHOCTh [UIA 3arPA3HCHHA PEKH H B PaCCMaTPHBAEMBIX
OnepaTHBHAIX MPOTHOCTHHECKHX PACYOTaX HE PaCCMaTPHBAIOTCH;

- XKHAKOCTH, Oosee JIerkHe, 4eM BOJa, KpoMe He(TENpPOAYKTOB, (YrI-
JIEBOJIOPO/IbI, CITHPTEHI, 34HPHI, KETOHBI) YCTOHYHBEIX MICHOK B BOJAE HE
o0pa3yloT, a nepexoasaT B IMYJIBrHpOBaHHOe H CopOHpOBaHHOe Ha
B3IBECAX COCTOAHHE M YACTHYHO PACTBOPSAIOTCA B PEUHOl BOJE; MPH MpPO-
FHOCTHYEKHX pacyerax Onpelesnsercd TONbKO UX BAJIOBOE KONUYECTBO B
peuHoii Boze;

- 3aTPASHAIOLICE BEIECTBO B BHAE «THKEJOH KHAKOCTH» B BOAOTOKAX
€ NecYaHO-WIMCTHIMH JIOHHBIMH OTHOXCHHAMH Oymer mepeMemartscsa No
JIHY He NEpeMENMBasiCh C OCTANBLHOM Maccoii BOJB, €C/TH VIOTHOCTD 3TOM
*HIKOCTH PaBHa WK Gonee 100000 kr/m’. D10 yclIOBHE ABNACTCA BEChbMa
OPHMEHTHPOROYHEIM, MOTOMY NPH MeHBUEH MIOTHOCTH TEXHUYECKOro
NPOAYKTa HIIK HANHYHK HA JHE KAMCHHCTOIO rpyHTa TpeOyeTcs AONONHH-
TeNbHas NPOBEPKA CHTYallMH M BHECEHHE HEoOXOMMMOit MonpaBsku B yka-
3aHHOC «KPHTHYECKOE» 3HAYMEHH® IUIOTHOCTH (B YaCTHOCTH, CHHXKEHHE
«KPUTHYECKOTO» 3HAYEHWA NPH CTOHKOM DPACCIIOEHMH PEYHOH BOAM H
«TAXKENON XHAKOCTH», M YBEIMYEHHE €r0 NPH HECTOHMKOM DAacC/IOCHHH
3THX Macc BOJHI).

5.1.5 Teopertaecku npu TPAHCIOPTHO#H aBapuK cOpoC 3arpA3HAIONIE-
ro BEIECTBA CPABHUTENLHO HEBHICOKOW IUIOTHOCTH B JKMJAKOM BHIEC MOX-
HO PacCMaTPHBATE KaK Pa3HOBUAHOCTH aBapHitHoro c6poca CTOYHEIX BOX
B BOZAHBIIf 0OBEKT.

5.1.6 Karactpo¢uueckne apapuiiHbie CHTyalldH, KOTAA B pe3yaLTare
cOpoca CTOYHBIX BOJ NPOHCXOAMT NPEBHIIICHHE BCEX BO3MOXHEIX YCIO-
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B €CTECTBEHHOr0 I'MAPOJNIOTMYECKOTO PEXHMA Ha BOJHOM 06LEKTe, B
HACTOAIIMX pEKOMEHJALMAX HE paccMaTpHBaeTcsi. [ Takux YCIOBHix
Gonee nenecoofpasHa SKCEpTHasA OMEPATHBHAA OLEHKA CKOpOCTEHd |
MaciTaboB paclpOCTPAHEHHA 3arpA3HSIOIIMX BEILECTB 1O APYTMM METO-
nam.

5.2 TIporso3 BpeMeHH nepeMellieHHs BLICOKO3arPA3HEHHLIX BOJ
110 pevHOii CeTH MeXAy HAYAILHBIM H 3JAHHBIMH CTBOPaAMH

5.2.1 ToynocTs pacuera BpEMEHH TIEPEMEIICHHA BBICOKO3arpA3HEH-
HBIX BOJ 11O PEYHOMH CETH MEXY Ha4YaJIbHBIM H 3aJJaHHBIM CTBOPaMH Tcr
obycioB/IeHa pex/ie BCEr0 TOYHOCTLIO ONpPEAENIEHHs CKOPOCTH TNiepeMe-
IEHHS 3arPASHEHHBIX Macc BOABI.

Kaxk mokasanu TpaccepHble SKCIIEPHMEHTHI, TIPOBENEHHBIE HA Pa3HBIX
pekax corpyaHukamHu 'Y «[HAPOXHMHYECKHH HHCTHTYT», JCHCTBHUTEINB-
HBI€ 3HAYCHUA CKOPOCTH MEPEMEINEHUA LEHTPA 30HEL BBLICOKO3arpsa3He€H-
HEIX BOJ, JIEXAT B MpeAeax MeXIY CPEAHUM M MaKCHMAaJIbHBIM 3HAUeHHA-
MM CKOPOCTH IOTOKa, MPHYEM Ha NMEPBLIX YYACTKAaX IMyTH CKOPOCTH Nepe-
MEILICHHA LIEHTpa 30HBl BBICOKO3arps3HEHHLIX BOJ| NPaKTHYECKH paBHA
MaKCHMaJILHOH CKOPOCTH TEYEHHS BOAKI B TON YacCTH CEYEHHS PEKH, B KO-
TOPOH HaXOAMTLCA OCHOBHAs Macca 3THX BOJ. YUHThIBasi 3TOT (akT, Le-
necoo6pasHO NPEACTaBIATH MAKCHMAJNIBHOE H MHHUMAILHOE BpeMA Mepe-
MELIEHUA 30HEl BRICOKO3arpA3HEHHBIX BOJ, MCIOJb3yA B pacyerax COOT-
BETCTBEHHO 3HAYECHHA MaKCHMAILHOH v,,, H CpeAHel v, CkOpoCTeil Te-
YEeHHUs peYHOH BOAHL.

B nieHTpe 30HH BHICOKO3arpA3HEHHBIX BOJ| WM BOIM3M OT HEro (C He-
GOJIBIIHM CMCILEHHEM B CTOPOHY (JPOHTANIBLHOMN YacTH 30HBI) OGBIYHO Ha-
XOMATCS BOAHEIE Macchl C HaHboJiee BHICOKHMH KOHLIEHTPALMAMH 3arpss-
HAOWHUX BemecTB. IIpn He3naunTeNLHOH N3IMEHYHBOCTH CpeOHEH H Mak-
CHMaJIbHO#H CKOpOCTeii TeueHHs BOJBI HA PACCMaTPHBAEMOM YUaCTKe PEKH
BpeMA MEPEMCILICHHUA LIEHTpa 30HBI BHICOKO3arpA3HEHHBIX BOA MEXAY HC-
XOJHBIM H 3aAHHEIM KOHTPOJIbHBIM CTBOPOM MOXXHO PacCYMTaTh 1o dop-
MmyIne

Tor =" 3)

rie L, - o6mas npoTHXEHHOCTh y4acTKa PexH (o (papBaTepy) OT MecTa
aBapniiHoro c6poca CTOYHBIX BOA A0 33/IaHHOrO X-I'0 CTBOPA, M;
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D - COOTBETCTBECHHO PACCMATPHBAGMOMY BAPHAHTY pacueTa CPeaHss
HJIM MaKCHMalbHast CKOPOCTh T€YEHHA BOAL! HA PEYHOM YYacTKe
JVIMHO# L,, M/c.
5.2.2 Ha peuHbIX y4acTKax € IJIaBHO U3MEHAIOMHMHCA MOPGOMETPH-
4eCKHMH XapaKTepMCTHKAMH CPEJHHE 3HAYCHHA NapaMeTpa v PacCUMTEHI-
BaIOT 1o opmyne

v=(, +v,)/2, (7))

Tae vy, Uy - COOTBETCTBCHHO BaPHAHTY pacyera CPe/iHHE WIIH MaKCHMAlb-
HEIC B CEYEHMH PEKM CKOPOCTH TEYCHHS BOAKI B Havaie (MH-
nexﬁ I) u xonne (uupexc II) paccMaTpHBaEMOro yvacrka,
M/c”.

5.2.3 Ha peke, rae HeT pe3ko OTIMYAIOMMXCA 0 MOpPOMeTpHIECKAM
XapaxKTEpHUCTHKAM Y4aCTKOB, 3HAYCHHA CPEAHEH H MaKCHMaJIbHOH CKOpO-
CTH TEYCHHA BOAB MEXAY CTBOPaMH THAPOJIOTHYECKHX NMOCTOB (HAmpH-
Mep, V1A CTBOPOB BOAOMONB3OBAHHS) MOXHO ONPEAEAUTE 110
HHTEpNoNAUMOHHOK dopMyne BHAa

v,=v,+(v,,—v,)ﬁ, ®)
L,y
rae Uy — OXMHacMas CKOPOCTE TEYEHHS pedHoit BOLI B X-M CTBOpE, pac-
nonoxeHHoM Mexay nepebiM (I) ¥ BropeM (II) ruaponorude-
CKHMH TOCTAMH H/IM CTBOPaMH, rie GbUIM MPOBEACHB! CPOYHbLIE
M3MepeHNs 3TOro napaMerpa, M/c;
Lyy - NpOTSKEHHOCTb Y4acTKa PeKH MexXIy CTBOPOM IIE€PBOTO THAPO-
JIOTHYECKOTO NOCTa U 33/JaHHBIM X-M CTBOPOM, M;
Lyt - npoTSXEHHOCTD y4acTKa PeKH MexIy CTBOPAMM THADPOJIOruye-
CKHX TOCTOB, M.

Ecnu Ha paccCMaTpHBAEMOM PEYHOM YHYacTKE MOXKHO JIOYCTHTb JIH~
HelHOe M3MeHEeHHe 3HaUYCHHH 10 APYTHM THAPONIOTHIECKHM U MopdoMer-
PHYECKMM XapaKTEpHUCTHKAM, TO pacyeTbl HX CPeAHHMX 3HAYEHHH MOXHO
TakxKe NpoBoaHTh 1o opmynam (4) u (5).

" I1px oTcyTCTBUH Ha PeKe THAPONOTHYECKHX NI0CTOB MM OTCYTCTBHH HHOp-
MaLMM N0 APYTHM NpPUYHHAM YKa3aHHEIC CKOPOCTH GEpyTCA A1 HHTEPECYEMbIX yua-
CTKax pex N0 AAHHBIM CPOYHBIX H3IMEPCHHIA.
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Ilpu cymiecTBeHHO-HENHHEHHBIX M3MEHEHHSX THAPOJOTHYECKHX Xa-
PAKTEPHCTHK PAacyeTHl CIEAYET MPOBOMMTH IO COOTBETCTBYIONIMM CTaTH-
CTHYECKHM CBA3AM b0 pazOuBaTh peyHol ywacTok Ha Gojee MeJkue
Y9acTKH, IJic HETHHEHHOCTBIO MOXKHO NpeHeOpeys.

5.2.4 Tlpu Hanuuuu BHIAENEHHBIX YYacCTKOB PEKH (MJIH pek), OTIH-
YaloMMXCA 10 MOPPOMETPHYECKMM XapaKTEPHUCTHKaM, 3HauCHUE mapa-

MeTpa 7cr ONPEUENA0T KaK CYMMY BPEMEHH TNepeMELIEHHS 30HbI BLICOKO-
3arpA3HCHHEBIX BOJ HA KaXKIOM H3 3THX YYacCTKOB B BUJIC

_’ =£L+£+...+£'—, (6)
€ vl v2 vn

rae vy, Uy ...,U, - UCHONb3yeMEIE [UIA pacyeTa CKOPOCTH TedeHHs, M/c,
pedHoii BoAp! HA yuacTKax miuuoi Ly, Ly, ..., Ly, M.
5.2.5 VmenuueHne CKOPOCTH TEUEHMs PEYHOI BOABL B peE3yJLTaTe
KPaTKOBPEMEHHOTO BBIMYCKa GONMLIIMX OOBEMOB CTOYHBLIX BOA OOBIYHO
WMEET 3HAYEHHE JUIA PACYCTOB TONBKO HA NEPBLIX KMIOMETPaX HUKe
cOpoca. UtoOs 0GOCHOBaHHO pemMTEL BOMPOC O HEOOXOAMMOCTH ydeTa
aToro (pakropa, ciexyeT pacCUHTaTh, HACKONLKO YBENUYWIACH CPEAHSA
CKOPOCTE TEYeHHs peqHOiH Boabl B cTBOpe cOpoca CTOYHBIX BoA no ¢op-
Mynam:

1, =(Q@+q)/F, 0)
4, =(@+q,)/ F, (8)
#=ly,—y)/yl100 % | ®

rae Uy U U, - OPUCHTHPOBOYHAS CPEQHAA CKOPOCTh PEYHOM BOABI CO-
OTBETCTBEHHO JI0 Hayana ¥ B MOMEHT MaKCHMallbHOTO
aBapHiiHOro c6poca CTOUHLIX BOJ, M/C;
Q - pacxof BOAM B peke Bhillie cGpoca CTOUHEIX BOJ, M/C;
qu ¥ (g ~ PaCXoJl CTOYHBIX BOJ, COOTBETCTBEHHO N0 Hayana M B ITe-
PHOZ MAKCHMAIEHOTO aBapHiiHOro cGpoca, M/c;
F,u F,, - OpHEHTUPOBOYHAS IJIOLIAk NIONIEPEYHOrO CEYEHUA PEUHO-
ro HOTOK& COOTBETCTBEHHO 10 H B MOMEHT MaKCHMa/IbHO-
ro aBapHitHOro c6poca CTOYHBIX BOA, M*;
H - K03 DHUHEHT YBEIMICHHUA CKOPOCTH TCYEHHA PEYHOH BO-
asl, %.
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Eciu nossienye cpeaMell CKOpOCTH TeYEHHUA PEUHOI BOAKI COCTaB-
nser Gonee 20 %, TO CHCLUMANMCTH NMO THAPONOTHYECKHM IPOTHO3aM
JOJDKHEI OICHHTH JUTHHY Y4acTKa PekH, rae Oyaer NPOMCXOAMTE «paciua-
CTHIBAHME» Npoduis pacnpeAeeHAs NOBKIIEHHOTO PacXoAa PevHoil Bo-
Il H HaOMOAATHECA NOBBIMEHHAN CPEAHAA CKOPOCTh Te4eHHs BoAbl. B Tex
ciydasX, KOTZa IJHHA Y4YacTKa NOJHOIO «paciiacThIBAHWM» mNpodmia
pacrnpezieyieHHs NOBLINEHHOTO pacxoJa Boabl cocraBnser Gonee 10 %
PacCTOAHHA MeXIy MecTOM cOpoca CTOMHBIX BOJ M 3aJJaHHBIM JUIs IpO-
THO3a CTBOPOM, NpH pacuerax no ¢popmyne (6) ciexyer BBOANTL HeoOX0-
RUMBIE NOMPABKH B 3HAYEHHA CKOPOCTEH HAa BHACGICHHEIX PEYHBIX ydacT-
Kax (cnocoOhl OpHEHTHPOBOYHOrO BHIYHCICHHUS MAKCHMAIBHBIX CKOpO-
CTeil TeYeHMs peIHOH BOAKI ONHCAHH B 5.2.6).

B npocreiimem ciydae, xorna Boja HIke cOpoca CTOYHEIX BOJ HE
BEIXOAMT Ha NoiiMy, NPUMCEPHYIO JUIMHY OTKpHTOro (CBOGOAHOr0o OTO
nsaa) peysoro yuactka Le (M), rae NpoMCXOOMT NONHOE «PacIUIacTHIBA-
HME» NMPodUIA pacnpefeleHHs MOBHILIEHHOTO pacxoja PEYHOH BOBI,
MOXKHO onpeaenuTs no dopmyne Kpunkoro-Menkens [6], pemas ee oTHO-
CHTENLHO PACCMATPHBAEMOI JUTHHEI YUaCTKa PEKH:

Qn Qm"la

rae Q.4 QO - Pacxon pedHo#t BoAK! B cTBOpe cOpoca CTOUHEIX BOA COOT-
BETCTBEHHO 0 Hauayia c6poca H B NEPHOA MaKCHMANbHO-
ro pacxozia cOpacLIBaEMBIX CTOYHEIX BOJ, M°/C;
I, - yx10H JHa peyHoro pycna;
@cr - 06BEM cOPOLIEHHEIX CTOYHBIX BOJI, M';
ny, — xoappUUMEHT MEPOXOBATOCTH PyCiia, ONPEAEHAEMEIH 110
Tabmunam 2, 3 uau no popmyne

n. =0,03d," | (11)

2
Io
L =0'5(Qm_Qn)[_£,—a——) ' (10)

rae d, - 3¢¢eKTUBHEI} AuamMeTp AOHHEIX OTIOXCHHH, COOTBETCTBYIOMMI
50 %-my 3Ha4YeHHIO KPYNHOCTH YacTHI MO IpaHyNIOMETpHYE-
cKoif XpuBOii, MM.
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Ta6nuua 2 - 3uauenns ko3¢ pHUHEHTa MICPOXOBATOCTH My, JUTS

OTKPHITHIX pycen (no M.®. Cpubromy)

XapaxTep noxa

Ny,

Pexu B BecsMa OMaronpaATHBIX YCJIOBHAX (THCTOE NPAMOE JIOXKE CO
ceoGoaHbIM TeueHHeM, 6e3 00BanoB K riyGoKHX NMPOMOHH)

Pexu B GnaronpUATHLIX YC/IOBHAX TEHEHHA

Pexu B cpaBHUTENBHO ONarONPHATHBLIX YCIOBHAX, HO C HEKOTOPBIM KO-
JNIUYECTBOM KaMHeH u Bojopocnei

Pexn, MMEIOIIHE CPABHUTENLHO YHCTLIC PYCNa, H3BHIIMCTLIE C HEKOTO-
PbIMH HENPABWILHOCTAMH B HANPABJIEHUH CTPYH HIH XKe NpAMBIE, HO C
HENpPaBWIbHOCTAMH B penbede ana (oTMeENIH, NPOMOKHDI, MECTAMH KaM-
HH); HEKOTOPOE YBENHUEHHE KOIUIECTBA BOAOPOCaeH

Pycna (GosbliMx M cpeAHAX PEK), 3HAYUTENLHO 3aCOPEHHbIE, H3BHMIIH-
CTbi€ M JaCTHYHO 33apOCIIHE, KAMCHHCTBIE C HECNOKOHHBIM TEYCHHEM.
MofiMbl GonbIMX W CPEHUX PEK CPaBHHTENLHO pa3paloTaHHLIC, 1O-
KPBLITHIE HOPDMAITBHLIM KOJHHECTBOM PACTHTENLHOCTH (TpaBhl, Kycrap-
HHUK)

IMopoxwucTbie y1aCTKH PaBHHHHBIX PEK. [aNeyHO-BayHHBIC pycia rop-
HOTO THIIA C HEMPAaBWILHOH N0BEPXHOCTHIO BOAHOro 3epkana, CpaBHu-
TEJILHO 3apOCilne, HePOBHLIE, MIOX0 paspaCoranHble NoiHMbl pek (nMpo-
MOHHBI, KYCTapHUKH, AEPEBbA C HUTMYHEM 3aBOJCH)

Pexu u noiims!, BecoMa 3apociuue (co cnabbiM TeueHnem), ¢ GonbmmMu
rnyGoxumu npomonsamu. Banyuusie, ropuoro TtHma, pycna ¢ Oypnu-
BBIM [ICHHCTBIM TEYEHHEM, € H3PLITOH NMOBEPXHOCTBIO BOAHOIO 3CpKana
(c nerswmMy BBepX GpeI3raMy BOJbI)

IMoitMbl TakMe ke, KaKk MpPEALIAYILIEH KATErOPHH, HO C CHJILHO Herpa-
BHJIbHKIM TCHUCHHEM, 3aBOIMH H NID.

I'opHo-BogONaaHOro THNA pyciaa C KPYNHOBaNYHHBIM CTPOCHHEM JIOXKa,
NEPEKATHI APKO BBHIPAXCHBI, IEHUCTOCTh HACTOJILKO CHIIBHA, YTO BOAA,
NOTEPAB NPO3pasHOCTb, UMEET GENbIi LBET; LIYM NMOTOKA AOMHHHPYET
HaJ| BCCMH OCTANBHBIMH 3BYKAMH, JE/IA€T PASTOBOP 3aTPYAHHTENbHBIM
XapaKTEepHCTHKA TOPHBIX PEK NPHMEPHO Ta Xe, YTO M NpeAblayLIeii Ka-
teropuu. Pexy 6onorHoro tmma (3apocaM, KOUKHM, BO MHOTHX MecCTax
MOYTH CTOSYas Boga M np.). IlodimMbl ¢ 0ueHb GONBIIMNMHM MEDPTBRIMH
MIPOCTPAHCTBAMH, C MECTHBIMH YriTyGIIeHHAMH, 03epamMH M mp.

0,025
0,030

0,035

0,040

0,050

0,067

0,080

0.100

1,133
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Ta6nuua 3 — 3uavenns xo3¢pPuIyeHTa MepoXoBaTOCTH A,
Juia paBHHHHEIX pek (1o Bb.B. Ilonaxosy)

Kareropus XapakrepHcTHKa pycna N
1 Pexu ¢ necuansM pyciom, poBHBIM, 6e3 pac-
THTEJILHOCTH, C HE3HAYUTENBHBIM rlepeMelle- 0,02-0,023

HHCM IOHHLIX HRHOCOB

I Peky ¢ necuanhIM MIBWIKCTRIM PYCIIOM, ©
GONLIIMMH NEPEMCILEHHIMH JOHHBIX HAHOCOB. 0,023-0,033
Tpiima, 3apocniag TpaBoit

I [oiima, 3apociuas KYCTAPHKKOM KW POAKUM
poc neco: pe 0,033-0,045
IY TToitma, 3apociuas necom

0,045-0,060

Ha peunom yuactke JuriHO# L+, T/ie MOBbILIEH PacXoA BOAEL, Cpea-
HAA CKOPOCTb T€UE€HHS BOARL

- vK_vll
=0+ ) , (12)

TAe Uy U Uy — COOTBETCTBEHHO BAPHAHTY pacuera CPelHHE HJIH MaKCH-
MaJIbHbIC CKODOCTH Te4eHHs B Ha4ale ¥ KOHIIE yuacTKa.
5.2.6 Jlna npubmwieHHOro onpejeNneHHs NMOBEPXHOCTHOH CKOpocTH
TE4EHHS MOXKHO NOMB30BATLCS CEAYIOMKBMH 3aBHCHMOCTSIMH:

K=/, (13)
K2=vlvm (nos)» (14)

rae K, K; - nepexopnnie ko3ddHImenTsl, NpubmnKenHLIe 3HAYCHUS KO-
TOPHIX IPHBEAEHK! B Tabiuue 4;

Vcp(noe) U Dmax(nos) = COOTBETCTBEHHO CPEAHAS M MAKCHMAIILHAA 110 IIHPHHE
PEKH CKOPOCTH NOBEPXHOCTHOTO TEUEHHUS BOAKI, M/C.

Jlna paccMaTpUBaeMbIX NPOrHOCTHIECKHX PAaCHETOB NPH HEGONBLMIOM
PacCTOAHHH OT MecTa asapuiiHoro c6poca o 38aHHOTO KOHTPOJILHOrO
CTBOPa PEKOMEHAyeTCH MCHONs30BaTh Ko3dduument K npu cpasHu-
TenpHO GonbioM (6onee 50 xm) - K.
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Tabnuua 4 — Jlannsie o nepexoaHsx xo3dhduunentax K;, £ [7]

Ilepexoa- Cpennss rnyOusa, M
XapaKTepHCTHKa pycna bt
H YCIOBHH NpOTEKaHus koodpdn- | meneel | orlao5 | Gonees
LIMEHT

PaHnHubIE pexu (Gonbuime 1 K 0,78-0,86 | 0,87-0,88 | 0,89-0,90
cpeanne) ¢ GnaronpUATHEIMH
YCJIOBHAMM NPOTEKaHUA K, 0,55-0,67 | 0,68-0,77 | 0,78-0,79
Pexyu Gonbuine U cpenHue ¢ Me-
Hee¢ GJIaronpusTHLIMH YCIIOBHA- K, 0,70-0,77 | 0,78-0,85 | 0,86-0,87
MH INIPOTCKAHUA (3H8‘lHTGI]bH0
3aCOpCHHBIE, YaCTHYHO 3apoc- K, 0,43-0,54 | 0,55-0,65 | 0.66-0,70
LUHE, N3BHINCTHIC, KAMEHUCTBIC,
C HECNOKOHHLIM TCUECHHEM)
Peku € yXyARICHHBIMH YCOBHSA- K, . 0,70-0,79 | 0,80-0,84
MH TIPOTEKaHHA (3apocin, KO-
KM, MECTaMK CTO4HAS BOAR) FOP- K; - 0,43-0,60 | 0,61-0,66
HbIC pEKH ¢ 6YpPHLIM TCHEHHEM

5.3 OpHeHTHPOBOYHBIH NPOTrHO3 OCHOBHLIX XaPaAKTEPHCTHK
nepememaionieiics N0 BOJ0TOKY 30HhI BHICOK03arPA3HEHHBIX
BOA

5.3.1 CocraB u couepkaHue peKOMEHA0BaHHLIX JUIs [IPOrHO3a Mare-
MATHYECKHX MOJENeH OpHEHTHPOBAHb! HA Pa3HBIC YPOBHH NOJNIHOTHI MC-
xoaHo# uHdopMauuu o6 ycrosuax asapuiiHoro c6poca M XapakTepHCTH-
Kax pe4HOro MOTOKa.

5.3.2 HUcxonxo# uubpopMalMer ais Mporiosa sBISIOTCA 3adUKCHPO-
BaHHbIC B TipefenaX HeGOoNbIIOro nepuoaa BpeMeHy (Jackl, HECKOMBKO CY-
TOK) B OXHOM H3 CTBOPOB KOHTPOJISl 33 KA4ECTBOM BOJbI B PEKE HEGOHHUY-
HEIE 3HAYEHHd KOHLIEHTPALMil 3arpA3HSAIOLIEr0 BellecTBa B PaCTBOPEHHOM
MM BanoBoit hopmMe MUrpaliiH (WIN pANA 3arpA3HAIONIMX BELIECTB), npe-
BhIWwaroue yposens C;,.

Ilpumeuanne - Baxuoi nonoaHMTENbHOM mHPpOpMalMel MOryT CiayXdTh
AAHHBIE O COACPXKAHHHM IArpAIHAIOLIEIO BEIUECTBA B pacrnopelmoﬂ (bopme H Ha
B3BCHICHHBIX BCLICCTBAX. B 3tom Clly4ae NoOABJIACTCA BO3MOXHOCTH YUECCTB HJIM
YTOYHHTH B NIPOTHOCTHYECKHX pacuerax ﬂCﬁCTBHTCHBHOC COOTHOILCHHE uo.ne»‘i B~
1IECTBa MHTPUPYIOUIETO B BOJIEC HA B3BECH U B PACTBOPEHHOM dopme.
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O6was 6nok - cXxeMa TNpOBeiEHHS PAcyYeTOB XAapaKTEPHCTHK 30HH
BBICOKO3arpsi3HEHHBIX BOA B KOHTPONBHEIX CTBOpaX BOAHOro obbekTa mo-
Ka3aHa Ha PHCYHKe 2.

Ecnu npuHATs yCnoBue, YTO PACTIPEACNCHHE 3HAYEHMH KOHIIEHTpa-
LMK 3arpA3HAIONIEro BEINECTBA B 30HE BLICOKO3ATPA3HEHHBIX BOJX HMEET
NPHMEPHO OAMHAKOBELA BHI NO Beeif MPUHE pekH, OYEpTaHHA momepet-
HOTO CeYEHHA PeKH OJIM3KH K IPAMOYTOIBHHKY H NIEpeMELIIHBaHHE BOX 110
BEPTHKAIIH MPOMCXORNT IPAKTHYECKH MTHOBEHHO, TO B OCHOBY MOJENH
MOXKHO NOJIOXHTh LIHPOKO H3BECTHOE PEIlCHHE OITHOMEPHOrO ypaBHEHHS
JHUCTIEPCHH JUIA ToueYHOro c6poca BemecTra B BOAHBIH NOTOK, NMPeE/CTaB-
JiieMoe B BHJE BulpakeHHs [8):

m, (L.-Dt)?
- L -Kz|,
Cor = Fampa® [ 4Dz '] (13)

rae CoL, ¢ - cpemHss KOHLEHTpALMS BEWIECTBA B BOAHOM TOTOKE Ha pac-
crosuun L, uepes mpems 7, r/m’;
m, - Ha4yaMmHaA Macca cOpPOIIEHHOro B NOTOK BEIIECTBA, T}
F - nnowmazs NONEPEYHOro CEYEHNA BOSHOIO IOTOKA, M’
D, - xo3dduLHEHT NPOAONBHOM AUCTIOPCHH, mc;
T - BpeMs, pomeauIee oT Hauama cGpoca BemecTsa B BOXOTOK, C;
K - x03p(}HIUHEHT CKOPOCTH CaMOOYMIEHHS BOAKR OT cOpomen-
HOro BemecTsa, 1/c.

Tockonsky onucaHHyio BripakenHeM (15) «royeusnocTs» c6poca Be-
IIECTBA B PEKy AOCTATOYHO AOCTOBEPHO HEBO3MOKHO BOCHPOH3BECTH Aa-
K€ C MIOMOIUBIO HCKYCCTBEHHOTO TPaccepa, U1 PellieHHs 3aJauH Lieseco-
obpa3sHo paccMaTpHBaTh NPONONBHOE PacTpeNecHHe 3HAUCHHI KOHIICH-
TPAlKH BEIIECTBA KaK €XMHYIO COBOKYITHOCTh TAKHX TOHEYHBIX cOpOCOB
BelecTsa. 3TO YCJIOBHE O3BO/IAET NpeoOpa3oBarh BhipaxkeHue (15) B cire-
RYIOIIHit BHA

Ne
Crer=Cnr =C¢(x)+ZlCNn .
n=]

(Ch-Gen) v

_{Cv —Cy )07, (L-vty, ) )

CNn ZND,‘!'N,. )0_5 [ 4Dxf". Krﬂu} ’ (17)
- =%’-+(N-n)Aro; (18)
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Brubop
nexnMa naboTe
¥ [——->
Koppextaposka :
HCXOMHBIX JaH-
HEIX 1O IBTA-
TaM IOAEHHH Ja

B HCXOXHOM

CTBODEC

l BBOA B NPOrHOCTHYCCKAH

" BCYET NAHHBIX O 30HE BhICO-
Ha muxone: goaarpsaneunux BOJI B HC-
THEHHLIE XOJHOM KOHTPOTLHOM CTBOpE
ACXOIHEIE H JaHHBIX O X4 MCTHKAX
AGHHEIE PEYHOIC NOTOKA Ha BbLACICH-
HBIX XaPAKTEPHBIX PEYHBIX

|

y4acTkax

Ha BBIXQJie: XapaKTEpHCTHKH 30HBI BRICOKO34-
IPA3HEHHBIX BOJ B KOHTPONBHOM CTBOpE C yde-
ToM 3B B TOM BHAE, B KOTOpOM 3B OLLIO BBE-
JIeHO B HCXOHBIE JaHHLIE, B T.4. 3B, obpa3yio-
IHe TUIEHKY Ha MOBEPXHOCTH BOJHI

{2

H3BecTHEI TONB-
KO JA2HHEIE O 30-
HE BHICOK03a-

TPASHEHHLIX BOJ,

KOHTpOIISHOM

Hmelorca gaHHBE O
k03§ ¢uIHeHTe pac-
npepenerus 3B Ha
83BCIIEHHBIX Belnec-
CTBAaX M CBEACHMA O
KOHLECHTPalHK

B3BEIUCHHBIX Be-
IIeCTB B pe4HOit Bo-
e

Her Ha

Ha srixone:
H3pecTHe! naHHbIE Her | OPHEHTHDOBOYHOE
© pekHMe aBapHii- BpEMA HaYana H
Horo cbpoca 3B co KOHIA MPOXOXKACHHA
CTOYHBIMH BOJAMH 30HEI BHICOKO3arps3-
WY B pe3ynbTaTe HCHHBIX :oiu uepes
TPaHCHOpTHOH aBa- 32[JaHHAIC KOHTPOIL-
pru HHIC CTBODH

Ha
L

BBoa B nporsocTHyeckHii pacyeT CBe-
JeHR# o peiKHMe aBapHitHOro copoca
3B co CTOYHBIMH BOAAMH HIIH NpH
TPaHCMOPTHOH ABAPHH H JaHHEIX O
XapakTEPACTHKAX PEYHOrO NOTOKA Ha

BLINCNEHHEIX XaPAKTEPHLIX PETHBIX
y4acTKax

Beoa B npornoctHueckuit pacuer kodduun-
eHTa pacnpenenenna 3B Ha B3RECH H HMEKO-
INMXCA CBEACHHI O KOHLIEHTPauHH B3BEILICH-
HHX BEIWECTB B Pe4HOit Boge (KpaifHe kenate-
NEH Taloke BBOA OAHHLIX 0 cofiepxanun 3B Ha
B3BCIUICHHBIX BEIICCTBAX M B PAaCTBOPEHHOM
COCTOAHHM B CTOYHEIX BOJAX), BhIJCIEHHBIX
XAPaKTEPHBIX PEIHEIX YUacTKax

2

TonyueHHe HOBBIX cBeeHMil 06 aBapuitHOM
cbpoce 3B Wi pe3ynsTaToB HabmIOAEHHH B OR- (g

26

HOM H3 KOHTPOJIbHBIX CTBOPOB

t

Ha BrIxosie: XapaKTEpHCTHKH 30HbI BBICOKO32rpA3HEHHBIX BOX B
KOHTPOIBLHOM CTBOPE C yyeToM ¢opm murpaimu 3B: B BanoBoM BH-
JAe, COpOMPOBaHHOM Ha B3BECH H PACTBOPCHHOM COCTOAHHH

PucyHok 2 — OBuias 610K- cxeMa NpoBeIeHUs IPOrHOCTHIECKHX PACYETOB XapaKTePUCTHK 30HbL
BBICOKO3arPA3HEHHBIX BOJ B KOHTPOJMLHBIX CTBOPaX BOAHOIO 06BeKTa
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roe Cy . - KOHUEGHTpalus BemecTBa N-M CErMeHTe pacipejelleHus 3Ha-

YeHHi KOHLEHTpalMH BEIIECTBA B 3aJaHHOM KOHTPOILHOM
CTBOpe C yuyeroM (OpMHPOBaHMS KOHLEHTpALMii BELIECTBA BO
BCEX CETMEHTaX 3TOr0 pachpejeNeHHs 3HaueHuH KOHIEHTpa-
H, T/MC;

Cypx) - KOHICHTPALMA 3aTPASHAIOMIETO BELIECTBA B 3aJaHHOM KOH-
TPOJIBHOM CTBOpPE 0 IPOXOXXAEHHA Yepe3 Hero 30Hbl BRICOKO3a-
TPA3HEHHELIX BOJ, r/u’;

Cyu - KOHUEHTPALHs 38TrPA3HAIONMICIO BEMIECTBA B 3a4aHHOM KOH-

TPOJNBHOM CTBOPE PEKH B N—M CerMeHTe (WIH IepHolEe BpeMe-
HH) pacnpeie/IcHHs 3HAYCHHit NOBLINEHHEIX KOHIEHTpanui no
JaHHbBIM IlepecyeTa 3Ha4yeHni KOHLEHTPalHH 3TOro BelIeCTBa U3
n-ro cerMenTa (6e3 yuera BAMAHMN (HOPMHPOBAHUA 3HAMCHHIA
KOHUEHTPaUMif B COCENIHMX CErMEHTax, T.6. n—i CErMeHT pac-
CMaTpPHBAaeTCs 3/ECh H3ONMPOBAHHO OT OCTAIBLHOM “acTH pac-
MpeAenennd 3HAYCHH KOHLIEHTPaLHH), /M’

Cy - KOHLEHTpAIHs 3arpA3HAIOLICTO BemecTBa B N-M CerMeHTe pac-
npegenenna 3HA4YCHMH KOHUEHTPALUH B HCXOAHOM CTBOPE PCKH,
r/M” (pucyHok 3);

A7, - INaT MO BPEMEHM NpH pa3OHMEHHH PACTIPE/C/ICHHS NMOBBILIEHHBIX
3HAYCHUH KOHICHTPALHN BEIIECTBA HAa CETMEHTH B PacCMATPH-
BaeMoif 30He BRICOKO3arpA3HEHALIX BOJ, C;

N - HOMep cerMeHTa B MCXOAHOM pacrpefiefIcHMH 3Ha4CHHH KOH-
LEHTPaLHH BEeLeCTBa, A1 KOTOPOTO BEAETCA 3KCTPaNoNsLHOH-
HBlli pacyer;

n - HOMEp OYEPESHOTO CErMEHTa ¢ KOHUeHTpaumeii Cy, BKIIOYCH-

HoOro B pacuer napamerpaC, ,;
N, - ofiee YHCIO CErMEHTOB, BIATHIX IS OMHCAHUA paclpeeleHus
3HaYeHHI KOHLCHTPAUMH BemecTBa (MMCIO CErMEHTOB B Ha-
YansHOM M KOHETHOM CTBOPax JO/DKHO GHITh OZMHAKOBBIM).
CoBOKYIHOCTE To4eK Cy . DO3BONAET BOCTIPOH3BECTH BCE pacnpeje-
JICHHE 3HAYEHWI KOHLCHTPALMM BeuleCTBAa B 33JAHHOM KOHTPOJIGHOM
CTBOPE PEKH.

OCHOBHOIi HeAOCTAaTOK ypaBHeHHA (17) 3aKmodaercs B TOM, 4TO OHO
He yYWTHIBaeT Haxm4yne oGpaszyiomefics B AeHCTBHTENBHOCTH HECHMMET-
PMMHOCTH BOJNHBI 3Ha4YCHWH KOHI[CHTPAIMH BEINECTBA, BBI3BAHHON TEM,
YTO YacTh BEIIECTBA B MEPEJOBO YacTH 30HBI 3aTPA3HEHHEIX BOX «MO-

27



P 52.24.627—2007

ITIOWAETCA» H 3aJePXKUBAETCA B CNaGOMPOTOYHBIX MPOCTPAHCTBAX PEYHO-
ro MOTOKa, a 3aTEM BO3BpalLaeTCs, HO Ooee MEMUICHHO, B OCHOBHO#H No-
TOK BOJBI B XBOCTOBOHM 4acTy 30HBI. UTOOB HCKIIOUHTE 3TOT HEAOCTATOK
mozenH, B ypaBHenue (17) 6su1 BBesieH K02 dHIMEHT, KOPPEKTHPYIOLIHX
(opMy pacnpeaeseHus 3HaYeHUi KOHICHTPALMH.

N2 N_‘-_1\7
el ([T
c%m / RNl AT CBENY
CB; +V t g:; g, |
K —»/Atg\— 4
- " Ty omex xe

a — HCXOZAHasd 3Miopa; 6 — BU SMIOPHI PH NPOXOKACHHHM 30HBI Yepe3
3ajaHHbIi X-i KOHTPOJIbHbIA CTBOP PEKH; To— NEPHO] BPEMEHH, B TEYCHHE
KOTOPOT'O IPOHCXOAK COPOC CTOUHBIX BOJ ¢ KOHLIEHTpaUHeil 3arpasnalowe-
ro BellecTsa, npessimaromeii Cgs, MIM B TEHEHHH KOTOPOTO B HCXOXHOM
CTBOpE BOJIOTOKA Habmozaanach KOHIEHTpalus BemecTsa Boiie Cpgs, C.

PucyHox 3 — Dniophl NpoAOILHOIO pacinpenesieHust 3HaY€HHH BOJIHB
KOHIIEHTPALWH 3arPA3HAIOLIETO BELIECTBA B 30HE BHICOKO3ArPA3ZHEHHBIX
BOX

Iocne BeeneHHa takoro ko3duumenra seipaxenne (17) Oyaer
HMeTh BUA!

Cy —Cy|D AT, -o(1-k)z, ,|?
N..=_( u ¢M) 5 = exp| - lL‘ k) "I -Kty, | (19)
Z(EDXTNII f) 4Dx1N n
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L L
a | rae >
Uiy, Uty

(20)
L L
= 3 1- £ rne <1,
e
0 rae L, =1
DTy,

rae a - xkodphuunenr, KoppekTHpyIOWMH (PPOHTANLHYIO YaCTh pachpe-
JIeNIEHHA KOHLCHTPALHMH 3arPA3HAIONIErO BEIECTBA B PEYHOM I10-
TOKE;

P - x03thbHLKMEeHT, KOPPEKTHPYIOIWMH XBOCTOBYI0 YacTh ITOTO pac-

npeRencHu.

B cnyuae HesHaYMTENBHEIX GE3BO3IBPATHBIX NMOTEPh 3arpsA3HAIOLIETO
BEILECTBA B CNTa0ONPOTOYHBIX 30HaX PEHHOro pycna kodppuuueHTs a u f
ABJIAIOTCA B3aHMO3aBHCHMELIMH BelTHIHHAMH. JTY CBS3h MOXHO BHIPA3HTh
ypaBHEHHEM BHIA

g=031a%. 1)

C uenblo yyera HHAHBHAYaNbHBIX 0coGEHHOCTEH peYHOro noTokKa Ko-
3¢ PUUMEHTE a U B MOTYT ObITh MONYYCHBI OMBITHHIM NyTEM, HaTlIpHMEP,
B Pe3y/NbTaTe NPOBEACHUS TPACCEPHOrO IKCIEPHMEHTA NPH Pa3HEIX pac-
X0Jax pe4yHo# BoABl. MOXHO MX ONpEACNUTb W 1A NEPHOAa KOHKPETHOH
aBapHiiHON CUTyalLHH, HCTIONE3YA PE3YJILTAThl H3MEPEHUA KOHLEHTpauuH
BEIIECTBA B HINKENEXKALLMX KOHTPOIbHBIX CTBOpaX pexH (pasaen 8).

Jna peanu3aunu paccMOTpEHHOH MOJENH HeoOXOOUMO HMETHh YHC-
JIeHHBIe 3HaueHus v, Ku D,.

BapuanTtsl pacueta ckopocTeii TcueHMA peyHO# BOJBI YKa3aHh! B
5.2.1-5.2.6.

Koo runeHTs ckopocTH caMOOUHNIIEHHS 3arpsa3HAIONHMX BeuecTs K
xenaTensHo Oparbh NO pe3ynbTaTaM HaTYPHBIX HaGmonaeHHU Ha paccMaT-
pHBaeMOM BozHOM o0bekTe. [IpH OTCYTCTBHM TAKHX AAHHLIX OPHEHTHPO-
BOYHEIe 3HaYeHna K Moxno Gpate u3 Tabnuu 5, 6. Jina BOAOTOKOB CO
CKOpPOCTBIO TeueHus Boabl Gonee 0,02 M/c pekoMeHayeTCa NONL30BATECH
OPUEHTHPOBOYHBIMH K03 duuuentamu K, npuseaenHnMH B Tabnuue 5.
Jlna pyrux 3arpAsHAIOIMIMX BELIECTB B QHANOTHYHBIX YCIOBHAX MOXHO
HCIIONB30BaTh Ko3()HIMEnRTDI, TOMeEeHHbIE B TabHie 6 npeaBapHTENb-
HO yBenuuyuB ux srpoe. [Ipu orcyrcrBum ceeacHuit o koddbduumenre K,
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npuHAUMaloT, 4To K = 0. Ucnons3ys xoadduuuenter K s opraHHuecKux
BEIlECTB, CNeAyeT ofpailaTh BHHMaHHE Ha HaJIHYHE B 30HE BBICOKO3a-
IPA3HEHHHBIX BOJI BHICOKMX KOHUEHTPAUMH TSKEJBIX METAJIOB HIH S10-
XHMHKATOB. Ecmu KOHLICHTPAUHH 3THX TOKCHYECKHX BCLICCTB MpeBbILlIA-
IOT 3HAYEHHA YPOBHS BBICOKOTO 3arpsi3HeHH: BoAbl Cyy, TO nepebie 2-3 cyT
ClleflyeT CYWTaTh, 4TO GHOXMMMHYECKOrO OKHCNICHHMS OPraHMYecKuX Be-
LIECTB MPAKTHYECKH HE TPOMCXOANT.

Ta6nuua 5 - OpueHTHPOBOYHbIE 3HAYCHUA K0d(HHUMEHTOB CKOpoCTH
CaMOOYMILEHNA PEYHOi BOAB! OT HEKOTOPLIX 3arpA3HAIONIMX BelecTB K

Reucerea ¥ rpynnoBsic 3uaucuns K (10° 1/c) 11p¥ TEeMnepaType
NOKAa3aTcli XUMHYECKOIO Bofikt, °C

coctana Bonwt menee 10 ot 10 no 15 Gonee 15
Honsi ammonns (NH,") 1,04 2,08 3.12
Mean 0.69 1,38 2,08
BIIK; 0,57 1,15 1,73
CITAB aHHOHaKTHBHBIC 0,34 0,69 1,04
BIIK o, 0,23 0,57 0,81
eHonbl 0,23 0.46 0,69
I{nuk 0,11 0,34 0,69
XK 0,11 0,23 0,34
Hedrenponyxrsi 0,11 0.23 0,34
Keneso oGee 0,11 0,23 0,34
Hukens 0,11 0,23 0,34
Xpom 0,11 0.23 0.34
DocdopopraHH4ECKME NECTHLIHABI 0,04 0,06 0,10
XnNopopraHUUYCCKHE NECTHIMADI 0,01 0,01 0,02
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Tabanua 6 - OpueHTUPOBOUHEIE 3HAauYeHHUA K03(HUUMEHTOB CKOpOCTH
CaMOOYHIIEHHUS BOABI BOJOEMOB OT HEKOTOPHIX 3arpA3HAIONIMX BemecTs K

3nauenns K (10” 1/c) npu remnepatype
Bemecrsa u rpynnossie BoAsl, 'C
NOKa3aTeld XUMHUYECKOro Mence 10 ot 10 10 15 | Gonee 15
COCTaBa BOABI

A30T aMMOHHHHRI# 0,23 0,35 0,58
AmutodeHon 0,06 0,17 0,23
AnxuncynsgoHar (AC) 0,17 0,58 0.81
Ge3 Hanonuuren

AnknicynbpoHaT kepOoCHHOBBIH 0,02 0,07 0,12
Aueranunun 0,07 0,23 035
Benzanbaerun 0,46 1,74 2,55
Bensun 0,02 0,06 0,09
BIIKs 0,12 0,23 0,35
BIMKsom. 0,02 0,07 0,12
I'sasakon 0,02 0,07 0,12
I'napoxuHoH 0,01 0,02 0,03
Inuuepun 0,35 1,27 1,85
Jn3ensHoe TOIUIHBO 0,02 0,06 0,09
Huconsean-4411 0,003 0,0l 0,17
Kanponakram 0,002 0,006 0,009
Kapgakpon 0,009 0,03 0,05
Kepocun 0,036 0.12 0,17
Kucnora agunmHobas 0,0323 0,12 0,12
Kucnora Genanncynnhonopas 0,05 0,17 0,23
Kucnora Gensolinas 0,35 1,39 1,91
Kucnora rannosas 0,08 0,29 0,46
Kucnora usodrancsas 0,35 1,16 1,62
Kucnora HadgreHoBas 0,07 0,23 0,35
Kucnora cynpbocannumnosan 0,05 0,17 0,23
Kucnora ¢ranesas 0,35 1,10 1,56
M-Kpeson 0,03 0,12 0,17
o-Kpeson 0,03 0,12 0,17
n-Kpe3on 0,01 0,04 0,06
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TTponomkenne Tabnub 6

Kpeson 0,03 0,12 0,17
Kcunenon 0,009 0,03 0,05
MasyT Tonounsii 0,003 0,01 0,02
MasnsTo3a 0,12 0,35 0,58
Macno malmHHoC 0,0 0,01 0,02
Macno conaposoe 0,02 0,06 0,09
Menron 0,08 0,23 0,35
Meradoc 0,003 0,0t 0,02
MeTunmepkanTax 0,009 0,03 0,05
Mecron 0,003 0,01 0,02
a-Hadron 0,02 0,06 0,09
B-Hagrron 0,17 0,06 0,80
HedrenpoaykTsl (0606meHnbIE IO- 0,0 0,03 0,05
Ka3aTenu)

HurpoGensansaerun 0,05 0,12 0,23
Hurpobensun 0,06 0,23 0,29
Hurpodenon 0,06 0,17 0,23
Oxkcouon-17 0,07 0,23 0,35
OI1-10 0,001 0,003 0,006
«Opnpam» 0,003 0,012 0,18
MMacta-AC-1 0,18 0,59 0,83
Macra-AC-2 0,12 0,47 0,65
TMacra-JIHC-1 0,03 0,12 0,18
«[Mporpece»” 0,08 0,29 0,41
«CarypH» 0,52 1,85 2,60
Cwunranon BT-7 0,06 0,18 0,23
Cunranon IC-10 0,03 0,12 0,18
CITAB (0606mennbiii noxasatens) 0,06 0.12 0,i8
Cnupts! (aMUIOBBIH, FeNTUIOBIH,

N300y THIIOBBIH, METHIIOBBIH, IPONH- 0,07 0,24 035
JIOBBIH, 3THIIOBBIA)

Cynsdanon (Bcex Mapok) 0,003 0,012 0,017
Tumon 0,009 0,03 0,05
Tpuaekan 0,02 0.06 0,12
YKCyCHBIH anbaerus 0,09 0,35 0,47
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OxonuaHue Tabanup 6

Denon 0,07 0,24 0,35
®enon (o6obiennslii noxalaTens) 005 0,09 0,12
®opmansaerun 0,23 0,81 1,16
®dochopopraHuUEecKHe NECTHLHABI

(06061meHnkI nokasaress) 0,05 0,07 0,09
®ypypon 0,09 0.29 0,41
XnopopranMyeCKHe NecTHLMAR

(0o6obnieHnHbIN nOKa3aTENb) 0,01 0,01 0,02
XNnK 0,01 0,01 0,02
Xnopdenon 0,06 0,123 0,24
0-XNIOpaHWIHH 0,07 0,24 0,35
m-XnopaHHIHH 0,02 0,09 0,12
Llenmono3a 0,0006 0,002 0,002
«SAnan» 0,77 2,72 3,84

Koadduuuentsr npogonsuoii aucnepeun D, ans BOZOTOKOB WIHPH-
HOl paBHO# H MeHee 10 M peKOMeHAyeTCA ONpENENATh B COOTBETCTBHH C
(9, 10) no dopmyne"

B 149
63| D
D, =181 Hoo*c ™S [;1—) , (22)

TAe U * - COOTBETCTBCHHO BapHaHTY pacueTa MAKCHMAIIEHAA WIH CPeXHAA
NMo CECYCHHIO PCYHOro NMOTOKa CKOPOCTH TCYEHHs BOALI Ha pac-
CMATPHBAEMOM YHacTKe PeKH, M/c;

H. 1 B. - coorBeTcTBEHHO CpeatiHe TTyOHHA H WHPHHA PETHOTO NOTOKA,
M; '

¢ - koadduument Miesn, M*%/c.

Jna Bonotokos ¢ Gonblueii WWHPHHO#H pycia
D, = 43000 H. v’ ¢ =%, (23)

B Texcre npueacHit paGoune GOPMYNL! pacueTa, TEOPETHUCCKHIA MX BH| —

IR

TA€ u - RUHAMHYCCKasA CKOPOCTh;
R - rHAPaBIHYECKHIA pajguyc.
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B ¢opmynax (22), (23) (u najiee no TEKCTy) MapaMETPhI CO «3BE3A0U~
KO¥» 0603HaYaIOT, YTO HCNONB3YIOTCA CPEAHCB3BENICHHBIC 3HAUCHUS ITHX
r1apaMeTpoB ¢ YUETOM NPOTHKEHHOCTH pAda PEUHbIX Y4aCTKOB HHUXCE aBa-
puitHoro c6poca, CYUIeCTBEHHO OTIHYAIOIIKXCA MO MOPHOMETPHUYECKHM
XapaKTEPHCTHKaM PEYHOro pycna.

5.3.3 -UcxonHoii nHpopMaLHed I NPOrHOCTHYECKHX PACUeTOB AB-
NAWTCs AaHHsle 06 aBapuitHOM cOpoce CTOYHBIX BOJA, KOTOPBI nponcxo-
JIMT B YCJIOBHAX OAHOTO U3 CIIEAYIOLINX PEXXHMOB:

a) Cer= const, q=const,

6) Ccr#Zconst, q=const;

B) Ccr= const, q#const;

r) Cer #const, q#const;

rae Ccr — KOHUEHTpALWMs 3arpA3HAIONIETO BEILECTBA B CTOYHBIX BO-
Jax npu aBapHiiHoM cbpoce, Mr/am™;

g — pacXoj CTOYHBIX BOJ B NEPHOJ aBapuitHOTO cOpoCa, M.

Kpome yka3zaHHBIX Bbllue, TPeOYIOTCA JaHHLIE O CPEHHX 3HAUYEHHAX
XAPAKTEPHUCTHK PEYHOTO MOTOKA C MPUBH3KOM K COOTBETCTBYIONIMM KOH-
TPOJILHBIM CTBOPaM.

Ecnu B CTOYHBIX BOJAX KOHLEHTPALMs 3arpA3HAIOIErO BEIIECTBA
OblLi1a onpejeneHa B paCTBOPE M HA B3BECH, TO UMEETCH BOIMOKHOCTD NPO-
rHO3a B KOHTPOJIBHBIX CTBOPaX PEYHOH CETH OPHEHTHPOBOUHBIX KOHLEH-
TPaHii 3TOro BELECTBA B AHANOTMYHLIX COCTOSHMAX. Jlnd BrIMONHEHHs
TaKHX PacyeToB JAOMOJHMTENLHO TpedyeTcs HHGOPMALMA O MAKCHMalib-
HOM HJTH CPEIHEM COZCPIKAHHUY B3BEIICHHbIX BEIECTB B CTOYHBIX BOAAX, B
($OHOBOM CTBOpE peku Bblllie aBapHifHOTO cGpoca CTOYHBIX BOA, B YCTbAX
KPYITHBIX TIPHTOKOB HMXC aBapHiHOro c6poca, a Takxke B CTBOpax Kpyrn-
HBIX PEK BHILIE BaJeHHA NEPEMEILAIOIErocs 110 PEUHOMH CeTH NOTOKA Bbl-
COKO3arpA3HEHHLIX Boj. ECNH B HCXOMHBIX JaHHBIX HMEETC HH(opMalus
TONILKO O BAJOBOM COJAEPXKAHWM 3arpA3HAIOIIEro BELIECTBAa, TO B 3aNaH-
HBIX KOHTPOJBHEIX CTBOPaX PEYHOH CETH PEKOMEHAYETCS PacCYHTHIBAThH
TOJIbKO BAJIOBOE €0 CoZepiKaHHe.

[Ipumeuannc - Eciu B CTOYHBIX BOAAX HMECTCA HC3HAYMTCIILHOC KOJIMYCCTBO
B3BECH, TO PacyeT C y4eToM (JOPM MHIPaLHH 3arPA3HAIOIICTO BCIIICCTBA MOXHO NPO-
BOAMTDL MO UCXOAHLIM AAHHBIM O €0 KOHIICHTPALIMAX B paCTBOPCHHOM BHAC.

B paccmarpuBacMoM cyuae aBapuitHOro c6poca 3arps3HAIOIHX Be-
IIECTB B BOAOTOK TJIaBHOE BHHMaHHE AOMKHO OBITH YAENEHO NPOTHO3y
3HaYEHHH XapaKTEpPHCTHK MaKCHMAJIBHO 3arpsA3HEHHOHN CTPYH B Npoduisix
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30Hbl BBICOKO3AarpA3HCHHBIX PE€YHEIX BOA B 33JaHHBIX KOHTPOJIBHBIX
CTBOpax. B OCHOBY MOJENHPOBAHHMA NpoLEecca MOXHO MOJIOKHTE (bopuy-

as1 (17), (19), B koTophiX BMecTO (C y — Cyyiyy) HCMOMB3YETCA BRIpAKEHHE
(Cern=Cpy) ¥n,» (24

rae Ccern - KOHLEHTpauus 3arpa3HAIOLICro BemecTsa B N-M HCXOAHOM
JIOCTaTOYHO MajiOM CETMEHTE (MJIH TNEepHOAE BPEMEHH) pac-
nipee/ieHHs 3HAYeHUH MOBLILIEHHBIX KOHLEHTPAuMi 3TOro
BELIECTBA B CTOYHOH BOAE B MEPHOA aBapHifHOH CHTyaluH,
mr/am® (cM. pHcyHOK 3);
v, - koadbduumeHT, Xapakrepusytomuii pa3basieHHe CTOYHEIX BOX
B BOJHOM oObexre (B Aomsax equHHubl N-ro pacxona, BIIE-
JIAEMOTO B TPEAeiIaX NepHosia aBapuitHoro cbpoca).

Jlns yueta nporeccoB CMEIeHUs H pa30aBlieHHs BHICOKO3arpA3HEH-
HBIX BOA B PEKe 33 OCHOBY GblNa B3fTa MaTeMaTH4Yeckas MOAeEIb, paspa6o-
rauHas I'.B.®unskuneM [11, 12). 3ta Monens npeacraBnser coboii aHa-
JIUTHYECKOE pElLIIEHHE YPaBHEHMA, OMHMCHIBAIOIEro mpouecc TypOyJieHT-
HO#l IUCIIEPCHH JUIA IBYMEPHO# 3a1a49n, BHAA

ac __ dC
Uy 3;—1% FYER (25)

rae D, - k03 HLUKEHT ONepeHON AUCTIEPCHH;
C - KOHLICHTPALMA 3arPA3HAIOILETO BEILECTBA;
Ucp - CPEHAA CKOPOCTH TEYEHHA BOJILI B BOJIOTOKE;
X H y - COOTBETCTBCHHO NPOAONBHAA H NONIEPEYHas KOOPAHHATBI.

Pexomenayemoe ypaBHEHHe A HaXokAcHns ¥, uMeer BUR

2, 2.%
PSRN "R YO > Y (L. 7 AN
2H(7D, Y, Xy) D, Xy D, Xy

L) [ Bk 26)
m,{_“"‘- %) up}w_ kit up]'

D, Xy DXy

2
X, =L, +___0L(q_~);

rae x (. 6y \A.
o)

27
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an qn
ecnu Wn <m, T0 npunumaerca YN = v B.H, ° (28)

ecsin ¥ v>1, 1o npunumaerca ¥ =1, (29)

Yo - KOOpAHHATa MecTa cOpoca CTOYHBIX BOA B CEYEHHH PEKH (OTCHET
KOOPAHMHATHI N0 WHPHHE pekH oT Oepera, k KoTopoMy Gnmnxe Me-
cTo cGpoca cTOUHBIX BOJY), M;

- N-ii n3MepcHHbIA MM NpeNOXKEHHbIH /18 NPOrHOCTHUCCKOTO
pacqe'ra pacxon CTOYHOH BOZBI, MO BPEMEHH COOTBCTCTByIOUlMH
HANHYMIO B CTOYHOH BOAE KOHUEHTpauuH, pasnoii Cery, M/C;
k., — k03 puunenT, OrpaHHUMBAIOILMIA 3HAUEHHC LIMPHHBI PEKH [IPH
pacyeTax CMEUIEHHs peYHbIX BOJI B CIIy4yae KpaTKOBPEMEHHOIrO
c6poca.
Jns onpeaenenus koapdHuMERTa NONEpeyHoil JUCIEPCHH PCKOMEH-
JYeTCs HCMOJb30BaTh GOPMYJILL:

a) NpM HATHYKHK CBEJICHHH O paaHyce KPHBH3HLI pycna R, M, B3ATOM
KaK CpefiHee 3HA4YCHME A Y4aCTKa PEKH, PaclojiOKEHHOr0 HHKE pac-
CMAaTPHBAEMOr0 MECTa BBIMTYCKa CTOYHBIX BOJ (MM BNaJEHUsS NPHTOKA) U
BKMOYaoulero 1-2 uanyuuHsl, u MaKCMMaJIbHOH M3 CPEeJIHUX [0 CTBOPaM
riyOHHbI Ha pacCMaTPUBAEMOM yqacnce Houu

_8H.v "ok, oby
= e (30)
6) NpH OTCYTCTBHMH CBEIEHMIT O 3HAYeHNAX Ry, M Hipax
_gH.v, @’
YT T Me (31)

B dopmynax (30), (31) ncnonssosansl 0603HaueHNUS;

g - yckopenHe cBoGOSHOrO naneHus, paBHoe 9,8 m/c>:;

M - ko3¢ duunenr, 3aaucnumu ot ko3pHuHenTa esu ¢
(mpu 10<c <60 M*/c M= 0,7¢ +6; npu ¢ >60 M*/c
M =48 = const);

" dopmyna (30) pekomennosana B paGore [13] ans pacucra pasGasichus
CTOYHbLIX BOA.
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K6 - MONpaBouHEIH MHOXHTENb, KOTOPEIN 11 H3BHINCTBIX Y4acTKOB
BOJIOTOKOB IO3BOJIAET YYHTHLIBATH IONEPEYHYIO IHUPKY/IAIMIO B
TIOTOKE H €ro KHHEMaTHHYECKYI0 HEOQHOPOAHOCTh (I CPaBHH-
TENBHO NPAMBIX pycen Kogy, = 1);

@ - k03(pHUHEHT, XapaKTepH3yIOIHHA HIBUINCTOCTL peKH, Npen-
CTaBJIAIoMMHA co60li OTHOIEHNE JUTHHH Y4acTKa, H3MEPEHHOH 1O
tapBaTepy, K ANHHE ITOTO XKe Y4acTKa, H3MEPEHHOTO MO MPAMOi.
Jna onpepenerus ko3 HUUHUERTa @ MOXKHO HCIIOJIB30BAThL KPyI-

HoMacmTaGHyio kapry.
Koadpruuent Kopy BRYUMCHAIOT IO ypABHEHHIO
LgKy6=0,25y, (1+0,54w)+ 0,589 w — 0,356, (32)
rae
w=1+0002 H \\ itc, (33)
Ry
Yu = (Hpar— HVH . (34)

5.3.4 XapakTepuCTHKH BpPEMEHW TNEPEMEICHHS 30HE BRICOKO3arpsa3-
HEHHEIX BOX (Tx¢p, Txxs» TCmaxx) AIA PACCMOTPERHHEIX JBYX CITy4acB MC-
xonuo#i uHpopMamuK o6 aBapmiinoli cHTyalMH Ha BOZHOM OOBeKTe BH-
YHCNAIOT CHEAYIOMMM 06pa3oM.

BpeMs Ty, 4, Uepe3 KOTOPOE GPOHTANELHAL JACTD 30HE! BBICOKO3ArpA3-
HCHHBIX BOJI IOCTUI'HET 3a1aHHOr0 KOHTPONBHOTO CTBOPA PEKH, onpeae-
nsiot no dopmyne

Trgp = Ter + (No — Nos)AT,. (35)
BPEMA Ty xe ¥ TCmax.x » 96PE3 KOTOPOE XBOCTOBAA YACTH H YACTH 30HHI C

HanGonee BHICOKHMH KOHLEHTDALMSAMH 3arpA3HAIOLIEN0 BELECTBA JOC-
THIHYT 33JIaHHOT'O KOHTPOJIBHOTO CTBOPA, PACCUMTHIBAIOT MO YopMyIam:

Trxe = Tem + (N — NoJAt,, (36)
T;.xc =Tm + (N :! -N :,)AT,,, 37
Tee, =Tem + (N - NoJAT,, (38)

B dopmynax (35)-(38) ncnons3oBaxs! cieayomue 0Go3Ha9EHAA:
Txxs - OKHAAEMOE 110 NMPOTHO3Yy BPEMA, HAYHHAA ¢ MOMEHTA OKOHYAa-
HHS OmacHOM aBapuitHO}M CHTyaluH B HCXOAHOM KOHTPOJBHOM CTBOpE B
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PCKE HITH B MECTE c6poca CTOYHLIX BOJ, KOrjaa XxBoCToBasg YaCTh 30HEI BbI-
COKO3arpsa3HCHHbLIX BOJ AOCTHUIAET 3aIaHHOI0 KOHTPOJIBHOTO CTBOPA, C;

1Cmax.x - OXXHAACMOC MO MPOrHo3y BpEMsA, HAYHHAA C MOMEHTA Haya-

11a onacHo# aBapuHHOMN CHTYalMH, KOTAa YacTb 30HBI C MAKCHMAJIbHO Bbl-
COKO} KOHIEHTpauueil BELICCTBA JOCTHraeT 3aJaHHOI0 KOHTPOJIBHOTO
CTBOpA PEKH, C;

Ny N - COOTBETCTBEHHO HOMEPA CETMEHTOB, C KOTOPEIX haKTHue-

CKM HaYMHAT HabmoJaTbCa 3HAYEHUS NPORONBHOrO Ipoduns pacnpeje-
JICHHS] BHICOKMX M MaKCHMaNbHBIX 3HauYEHUil KOHLECHTPALUHH BelecTBa B
HCXOAHOM KOHTPOJILHOM CTBOPE (CM. pHCYHOK 3);

N, - HOMep cerMeHTa, B KOTOPOM MO pe3yJsibTaTaM MPOrHOCTHYECKUX
pacyeToB BMEPBbIC OTMEYANach KOHLEHTpauus, pasHas win Gonee C,, B
NpOAOALHOM Npoduie pacnpeenieHHs KOHUEHTPaUUi BELIECTBA B 3a/1aH-
HOM KOHTPOJILHOM CTBOpE;

N4, - HOMEp CerMeHTa, B KOTOPOM O PE3YNbTATAM [POrHOCTHYECKHX
pacyeToB B NMOCIHEAHMA pa3 HMeNa MECTO KOHUEHTPalHs BEIIECTBA,
paBHas uiu 6onee C,, B NPOAONLHOM Npoduie pacnpeaeneHus KOHLCH-
TpauHi BEIECTBA B 33JaHHOM KOHTPOIbHOM CTBOPE;

N, - HOMep cerMeHTa, B KOTOPOM B MOCJEAHHI pa3 OTMEHAIach KOH-
UCHTPALMs BELIECTBA, paBHas unn Gonee C,; B UCXOOHOM KOHTPONBHOM
CTBOpE.

Bce nepeuncneHnble XapakKTepHCTHKM BPEMEHH TIEPEMELLIEHHUS 30HbI
BBICOKO3arpA3HEHHLIX BOJ| ONMPEAENSIOTCH Ul YCJIOBHIT MaKCHMANbHOI U
cpejHel ckopocTeil TeueHus pedHoit Boabl. s BTOpOro cmy4as, Bblae-
JICHHOTO 10 0COOEHHOCTAM HANHYHMS MCXOAHOH HH(OpPMaNHH, RLIXOIHEI-
MM pE3yNLTaTAMH NPOTHOCTHYEKOrO pacdera ABJIAIOTCA XapaKTEPHCTHKH
30HBI BBICOKO3arpA3HEHHBIX BOJI B KOHTPOJLHOM CTBOpE B MAaKCHMANbHO
3arpsa3HEHHON CTpye.

5.3.5 «Y3n0BEIMH» 3aMBIKAIOLHMH KOHTPOJLHBIMH CTBOPaMH ped-
HOM CETH HHXE aBapuiHOro cbpoca CTOYHBIX BOA ABJIAIOTCH CTBOPHI, Iae
MPOHCXOJINT BNAJICHNE KPYNHHIX NMPUTOKOB, CyllecTBeHHO (6onee 20 %)
YBEJIHYHBAIOLIMX PAcX0] PEHHO#i BOABI, 3 TAKXKE CTBOP B YCThE 3arpss-
HAEMOI B pe3y/bTaTe aBAPHH PEKH.

5.3.6 Ecnu utst CTOYHBIX BOZ B IIEPHOJ aBapHH Y PeYHOi BOJIE B KOH-
TPOJIBHBIX CTBOpAaX HMEETCA HHGOpMaIMs O KOJIHUYCCTBE B3BELICHHBIX Be-
IIECTB H CBEJCHHA O COAEPKAHHM B HHX 3arpA3HAIONIErO BEILECTBA, TO B
3a7]a4y NPOTHOCTHYCCKHX PACHETOB MOXET OBITh BKIIOYEHO OonpeieneHue
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OPHEHTHPOBOYHOI'O COJAEPXKAHMS 3ArPA3HAIOLLErO BEILECTBA B PACTBOpPEH-
HOM BHAE H COPOHPOBAHHOT'O Ha BIBECH.

IIpumeuanue - Ecnu comepikanne B3BEIEHHBIX BELIECTB B CTOYHEIX BOAAX
HECYLIECTBEHHO, TO MOXHO o0oliTch Ge3 cBeaeHHii O CONCPIKAHMM 3arPA3HAIOLIETO
BEILECTBA HA B3BECH B CTOYHBIX BOAAX.

Jing naHHOHM Uenu NpeABapHTENBHO PAcCYHTHLIBAIOT MAKCHMAJIbHYIO
KOHIIEHTPALHIO B3BEIIEHHBIX BEIECTB Cy gmmar) B MHTEPECYEMBIX KOH-
TPONBHBIX CTBOPax. B kaXa0M KOHTPONMBHOM cTBOpe B KauecTBE Ciareimax)
BEIGHPAIOT MaKCHMAIIEHOE H3 NONY4EeHHEIX 3HAUEHHH C 46y 110 OPMyNE

CroseN = Cm¢+(c a30,CT " Casc.¢) v, 39

rAe Cpegp - KOHUEHTPALMSA B3BEIIEHHBIX BELIECTB B PEYHOM BOAE BhINIE
¢6poca CTOMHBIX BOA, MI/AM’;

Cese,cT - KOHLEHTPAIUA (KENATENEHO MAKCHMANBHASA) B3BEILEHHBIX
BEIIIECTB B CTOYHBIX BOAaX B YCIOBHAX aBapHiHOro copo-
ca, Mr/nm’;

¥y - k03(ppuIMeHT, XapaKkTepHiylomui pazGaBicHME CTOYHBIX
BOJ B KOHTPOJILHOM CTBOpE (B XONAX €AMHMUM juiA N-ro
pacxoja, BBIENEMOTO B NpejenaXx BPEMEHHM apapHifHOro
cbpoca).
BrrHcnAI0T COAepKaHHE MIHHHCTHIX BEIIECTB B NENHTOBOMH ¢pakiyum
papeck C,, Mr/am’, no dopmyae

CeJl = Case(max) ° V1. (40)

TJ€ Vs~ ROJNA COACPKAHHA INTHHHCTEIX BEIIECTB B NENMTOBO#H (pakumn
B3BECH; MPH OTCYTCTBHH AAHHBIX MOXHO NMPHHATE [2]:

a) VI pDAaBHHHHBIX PEK B MEXKEHb ), =0,3-0,4, B nomosoase
Y22 =0,7- 0,8;
6) AN TOPHBIX pEK B MEXEHD Y., = 0,05, B nonosonse ¥,, = 0,15 -
0,20.
OpHEHTHPOBOYHYIO MAKCHMANLHYIO EMKOCTh KaTMOHHOre oOMeHa

IJIHHHCTEIX BEIUECTR Zpp, MF-OKB/AM’, OUpENENAIOT o hopMyse
Zp = Cp 2%, (C))

rae 2z - COpOLMOHHAA eMKOCTh NeaHTOBOH (paknuM B3BecH (MPH OTCYTCT-
BHH JIaHHEIX B Ka4YECTBE CpeJHEro 3Ha9eH Hi MOXHO NPHHATH

Ze = 0,005 Mr-axs/mr [3, 4]).
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BbIMMCASAIOT BO3MOXHOE MAKCHMAIBHOE CO/IEPIKAHNE 3arPAIHAIOMIETO
BElECTBAa Ha B3BecH B mpobe Boas! (B oaHoM Jmtpe) C*, o mac, Mr/am>, mo
thopmyne

C* .05, max = Moxa Inp> 42)

TAE My~ FKBHBAJICHTHLIH BEC HOHA 3aTrPA3HAIONIEr0 BEMIECTBA.,
IIposepsioT ycnoBue

C*a‘.a:v. max = CC'T:H‘.N(MMI ’ (43)

rae Ccrenmay - MAKCHMANLHAS KOHIEHTPAIIMA 3arPASHSIONIETO BELIECTBA
Ha B3BELICHHLIX BEHIECTBAX B CTOYHLIX BOJAAX B aBapHi-
HBIH nepHon.

Ecnu ycnoBue cobniomaercs, T0 B Ka4eCTBE MaKCHMAIBHOIO COAEp-
JAHUA 3ArPA3HAIOLIErO BEIIECTBA Ha B3BECH B MpoOe BoAbl (B OXHOM JIMT-
P€) Cy.05.max TPHHUMAETCS

Cs.m. max= C*a.as. max » (44)

B MPOTHBHOM clyvae

Ca.aa. max = CCT.«.N{max) . (45)

B kaxmom pacueTHOM CETMEHTE ONPENENsIOT BO3MOXHOE COJEpiKa-
HMS 3arPA3HAIOUIETO BEMIECTBA Ha BIBECH C,gune, MI/AM’, C HCIIONH30BA-
HHUEM Ko3tHIMeHTa pacnipenencHus (Ko3hQuIHeHTE paciipeneneHus Ky,
JU1 HEKOTOPEIX BEIECTB MPUBEAEHK! B Tabnuue 7) no popmyne

sazaNe = Cr, kpnv (46)

"

sazeNe = Chry kpln (46a)

rne Cy, ¥ Cj,- PaCCUHTAHHOE BANOBOE COMCPXKAHHE 3ArPA3HAIONIErO

BEIIECTBA B 3aJaHHOM KOHTPOJHOM CTBOPE MPH CO-
OTBETCTBYIOIE CKOPOCTH TEYEHHA PEYHOH BOJBI.
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Tabnuua 7 - Ceenenns o naubonee BepoaTHol Gpopme MHrpammu He-
KOTOPEIX 3arpA3HAIOLIMX BEILECTB B BOJE BOAHKIX 00LEKTOB

Hona semectsa, % Koa(duument pac-
npeaeneHus Beme-
Bemecrea B pﬂcr::np:nﬂou Ha ::lemennux oc;:; :: :::?o‘; :g_
WAHHA B HAYANBHOM
pacTBope, kpy
Bauanwit 30 70 07
JAT 1 99 0,99
KoGaneT 5 95 095
Mex 30 70 0,7
Mumbax 100 0 o
Huxens 50 50 05
TTonuxn10pHupoBaHHkIE
Gndennnn (I1XB) 10 % 09
Pryms 10 % 09
CsuHen 5 9 0.95
®dochopopranugeckue
2 90 10 0,1
XnopopraHu4eckue
MICCTHIHAR 10 90 09
nanuan 100 0 o
T 20 80 08

OuenuBaloT cobmofeHue ycnosuii

'l.m.Nt < Cn.a. max » (47)

C"B.m.Nt S C.,',. max » (478.)

€CJIM COOTBETCTBYIONUICE YCNOBHE He cobmiofaercd, To B KauecTBE Co,qmNr
Geperca Cg g5 max -

PaccunThiBalor Bpems, HEOGXOAMMOE IS CTOKPATHOrO BEPTHKAIE-
HOTO MepeMeIIHBaHUA MacC peuHOH BoAI Tg9, C, (IaHHEIH MapaMeTp pac-
CYHTHIBAETCA M HMCHONB3YETCH TONBKO B NMPEAEsaX PedHOro yyacrka JO
TNEPBOT'O «Y3JI0BOTO» CTBOPA) o HOpMye
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51HM.,c

2 et
g vz‘p

Boruuciaior KoyGPHUHERT CKOPOCTH COpOLMM HA B3BECH C YYETOM

BpPEMeHH, HEOOXOAUMOTro JIsi rapaHTUPOBAHHOTO KOHTAKTAa M MEpEeMElH-
BaHUs MAacc peuHoil BOIBI 1 B3BecH, Ki;qn: MO GopMmyne

Tio0= (48)

23, Cu o
Koo = Tio0 CNt =C\pne (49)

OxoHYaTeNbHBIH MPOTHOCTHYECKMH pacueT KOHICHTpauuMii 3arpsi-
HSIONIETO BELIECTBA B 33JaHHOM KOHTPOJIBHOM CTBOpPE B COOTBETCTBYIO-
IIEM CETMEHTE PacTpesie/iCHHA KOHLICHTPALHii 3arpA3HSAIOIIErO BEILECTBRA,

*
naxonsmerocs B pactsopennoii dopme Cy, ”, Cy, " 1 copbuposan-

* o
noro na saect Copone , C , ME/IM’, TIpH HaNMuMK paccun-

6.63a.N7
TaHHBIX 3HAYEeHHH NapameTpa Kgsen: NPOBOAAT 1O HOpMYIaM

Cye ' =Cy, €™ (50)
CnA:m.Nt K = CNr - CNr " EY (503.)
1 ” K,
*, - T,
Cor * =Cpr €7, G
" ’ o
Cosene =Cn  -Cy . (51a)

B dopmynax (50), (51) npu 7, > Tpp NPUHUMAIOT T, = Tj0g.

ITpu otcyrcTBHK 3HaYeHHH napamerpa K,,,, (HanpuMep, Ha ydacTkax
PEYHOI CETH HHIKE MEPBOTO «y3JIOBOTO» CTBOPA) pPacueT COACPHKAHHA 3a-
TPA3HAIONIETO BELlECTBA B PACTBOPEHHOM (opMe BLIMONHAIT No (opmy-
nam:

CNt Y= CI’VI —C:.su.Nr ’ (52)
CNI " = C;f—C:'JU.Nt : (52a)

5.3.7 Bo Bcex KOHTPOJIBHEIX CTBOPaX NPOBEpAETCS LEIecCO00pa3HOCTh
JaJIbHEHIIHMX MPOrHOCTHYECKHX PAacYETOB ITyTEM NPOBEPKM YCIOBHA

Craxx > Cos. (33)
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B ycnosuu (53) B kauecTBe Cpyapx HCNONB3YETCS MAKCHMATBHOE CO-
JACPKaHME 3aTrPA3HAIONIErO BEIECTBA B BANOROH dopMe. Ecim pacuer Bii-
nonusercs 6e3 yyera ¢popM MHrpalyH BELIECTBa, TO JUIA NPOBEPKH YCIO-
BHA (53) HCnoNB3yeTCa MaKCHMANBHOE COAEPKAHNE BELIECTBA B TOM BUJE,
B KOTOPOM OHO BBEIEHO B MCXOAHYI0 HHGOpMALMIO Ul POrHOCTHYE-
CKHX PacyeTos.

Ecnu ycnosue (53) BHINOMHAETCA, TO CNEAYET NPOJAOIKATH MPOTHO-
CTHYECKHE pacyerTsl NepeMEeMICHUs 30HBI BBLICOKO3arpsA3HEHHBIX BOX MO
peyHoii cetn. Ecnu ycosue (53) He BBINONHAETCS, TO HX CIIEAYET CUHTATh
3aBepuIcHHBIMH. TTapaMeTp Cpayx B AAHHOM YCIOBHM B 3aBHCHMOCTH OT
3aJiaymM pacveTa XapaxTepu3yeT KOHUESHTPALHIO BATOBOTO COACPKAHMA 3a-
T'PA3HAIOIIErO BEIIECTBA B MaKCHMAIHHO 3arpA3HEHHOHW CTpye B KOH-
TPONBLROM CTBOPE HIIH €ro cofiepxaHne B ¢popMme, BBEAECHHON B MCXOAHBIX
NaHHBIX. B BBIXOAHEIX MaTepHaNax B 30HE BLICOKO3arpA3IHEHHLIX BOJ AO-
NONIHUTENBHO MPHUBOAATCA NAHHEIE 0 MHHHMAILHOH KOHICHTpalMH 3a-
TPA3HAIONIETO BELECTBA COOTBETCTBEHHO B BaNoBOH GopMme (B KadecTBe
3TO#i KOHIEHTPALMY NPUHUMaeTCA yposeHb B3), B pacTBOpeHHOM BUAE U
COop6HpOBaHHOM Ha B3BECH COCTOAHHH (PacyeTHhIC MHHHMAJBLHEIE KOH-
LEHTPALIMH BEIECTBA B NPEAENAX 30H BHICOKO3AaTPASHEHHBIX BOJA, BhIJE-
JICHHOI MO ero BaJIOBOMY COIEPKAHHIO).

Jlnst NpojoMKEHHS TIPOrHOCTHYECKHX PAacHYETOB MEPEMEILCHHS 30HBI
BBICOKO3arpA3HEHHBIX BOA HUXKE «Y3JIOBOrO» KOHTPOJBHOrO CTBOpa Mpo-
BOJHTCA MEpecyeT 3HAYEHHH XapaKTEPHCTHK 30HBI, MOMYYEHHBIX B 3TOM
CTBOpE, B YCIIOBHO HOBEIH aBapHiiHeIi cOpoc ¢ HOBLIMH 3HAYEHHAMH Xa-
paxrepucTHK. IIpn nepecuere npuHAMAETCS, YTO

b =t (54)

by = loxg (55)

T = Tom Tose— Tugp (56)
Cctaan”™ = Chse  + Coune s (57
Yo =0, (58)

rae ABYMS «3B€3[0YKAMK» OTMEYEHEl XapaKTEPHCTHKM YC/IIOBHO HOBOTO
aBapuifHoro cGpoca B «y3JIOBOM» 3aMBIKAIOLIEM KOHTPONLHOM CTBOpE.
IMepecuer no dopmynam (54)-(58) Bemonnsercs NapauieNbHO C YYETOM
JIaHHBIX, IONYYEHHEIX TIPH MakCHMansHON ¥ cpealell CKOPOCTAX TEYeHHs
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peuanoii Boast. [Tapamerp Cy. B dopmyse (57) xapaKTepH3yeT KOHLECH-
TPALHIO 3ArPASHAIOLIETO BELICCTBA B N-M cerMeHTe B paCTBOPEHHOM BHIE,
a Ccramny - KOHLCHTPALMIO 3TOTO BENIECTBAa B BAJIOBOH ¢opme B N-M
CErMeHTe YCIOBHO HOBOTO aBapHitHoro c6poca.

Ecny Ha MepBOM PEYHOM YYAaCTKE IO «Y3JI0BOTO» CTBOPA MPOrHOCTH-
YecKHif pacyueT MPOBOJMICA N0 XapaKTEPHCTHKAM O0OHapyXECHHOH B peke
30HBI BEICOKO3arpA3HEHHEIX BOA, TO PacXxol YCJIOBHO HoBoro cOpoca B
«Yy30BOM» CTBOpE gn** COCTaBHT

ik
gy = Qo (59)
rae Q.— pacxon BOAKI B PeKe B «y3JI0BOM» CTBODE;
€CNIM PacCMaTPHBAJICA aBapUitHBIH cOPOC CTOYHBIX BOJ, TO
L qN
Vv '
Bupn pacyera Ha cleylOIEM PEYHOM YYacTKe 3aBHCHT OT BbINOJIHE-
HHA YCIIOBHS

an (59a)

2qv < B. H. v, 60)

»
rze B., H., v, - cpeaHen3BenicHHbIE 3HAYCHHS N1apaAMETPOB HA yYacTKe

PEKH OT «y3lI0BOrO» CTBOpa A0 33JaHHOrO KOHTPOJIb-
HOrO CTBOpA.

Ecnu ycnosue (60) BHInoaHsAeTcs, TO NPUHUMAETCS, YTO MMEET MECTO
BIIAJICHHE B PEKY YCIIOBHO HOBOro aBapuitHoro c6poca. Eciu yciosue (60)
He BBINOJHACTCA, TO ClEyeT CYHTATh, YTO MPOHCXOMUT BNAJEHHE OTHO-
CHTEJIBHO YHCTOrO NPHTOKA B 3arpA3HEHHYIO (CTO4YHYI0) peky. Pacuer B
noclieaHeM ciydae kod¢uumenTa pazbasicHus B MaKCHUMANbHO 3arpss-

HeHHo# cTpye Vv ;) B 3aIAHHOM OYEPEAHOM KOHTPOJIBLHOM CTBOPE PEKH
crezlyeT BBINOIHATS o GopMyne

P . PO 0% P O
N(p) H(”qv;x")ﬂs 40ny 4Dyxv (61)
. 2
0,2 BaHuvt _qN
rae Xu=L+= [ i ] (61a)
yYep .



P 52.24,627—2007

D, — xoahduumenT nonepeuHoil AUCHEPCHN, OnpeenseMbii 10 hop-
myanam (30)-(31).

Jlna pacuera mapamerpa Cn. To dopmyne (19) Bripaxenne (24)
JIOJKHO OBITH 3aMEHEHO Ha

(Cv —Cpw) U-Ynip). (62)

5.3.8 B cnyyae TpaHCNOPTHO! aBapuy, conposoXparoweiics pas-
nMBOM HedTH MaM HeTENpOAYKTa, YUKTHIBAs NPHHATHIE AOMYLUCHHSA
(eM. 5.1.3), pexomenayercs MONL3OBATLCS CHEAYIOMMMH pPAacyETHRIMH

tdopmynamu.
HavansHoe cofepxanye He(GTeNpoayKTOB B peuHO BOJIE B 30HE Bbi-

COKO3arpAa3HEHHBIX BOA BEIYHCIIAIOT MO (bopmy.ne

c 0,2m

Tae Y, — RONA pacxoia PeyHo# BOABI, yyacTeyiolwlas B pa3GaBleHUM
cOpoIeHHBIX HeITENPOAYKTOB;
Q, — pacxoz peHOi BOABI B KOHTPOILHOM CTBOpE (M3/c);
7, — BPeMA NPOXOX/ICHHS 30HB! BEICOKO3arpA3HEHHBIX BOJ Yepe3 KOH-
TPONBHLIH CTBOP, C.

Mpumeuanne - [pu HeoGX0AMMOCTH MACCY M MOKHO PacCHHTATH 1O 06BEMY
W c6powcuubix HedrenpoaykTos

m=pW,
rA€ p — MOTHOCTh HedhTenpomykTa, KI/M' (WIS HeTH NPH OTCYTCTBHM ApYrHX
JQHHEIX MOMHO NPHHATS p = = 800 Kr/m’).

HauaneHoe xonH4YecTBO He(TEnPOAYKTOB B TIIEHKE M1y, Kr, Heno-
CPE/ICTBEHHO HH)XE aBapHiiHoro c6poca cocTaBHT

my=0,8 m. 64)

TpenBaputenbHblii NPOrHOCTHYECKHI pacyeT KOHUEHTpauuH Hedre-
NPOAYKTOB B 3ajaHHBIX KOHTDOJBHBIX CTBOpax peunoi cetdt Cy,  BbI-
TIOJIHAJOT 11O aJITOpHTMY, HCl’lOJllﬂyEMDMy B CHTyallHH, Koraa oﬁﬂapyxtena

30Ha BBICOKO3arpA3HEHHBIX BOX B HAYaNbHOM KOHTPOJIBHOM CTBOpPE PEKH
(cM. popmynsr (16)-(18)).
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Pacuer Macchl HedTENpoAyKTOB, yIEAIEH U3 MICHKH He(TH B pe-
3yJbTaTe NpoLeccoB GHOXMMHYECKOTrO OKHUCICHHSA M1, Ha y4acTKe PEKH
or Mecra cbpoca 10 3aJaHHOrO KOHTPOJILHOTO CTBOpA, BHIMONHAIT MO
dopmyne

m{:a=n1()'( l—e KT(T ), (65)
rae 7 o —Bpemsa noberanus BOAHLIX MAcC U NNEHKH He(TH OT MecTa
aBapHH 10 33JaHHOTO KOHTPOJILHOTO CTBOPA, C.
K — x03¢puumeHT CKOpOCTH OHOXHMHYECKOro OKHCIEHUS HedTe-
npoayKTos, l/c.
Briuncnenne  Macchl He(TENpoAyKTOB, yiueawei u3 nedTaHoi
MIIEHKH B pe3ynbTaTe NPOLeccoB UcnapeHHs Nerkux ¢pakuuii Hedrenpo-

IYKTOB M, , IPOBOAAT No dopmyne

m _ mU ( l_e_kuch nen )

uen = , (66)
rae
Lx
npu —v7>4320000 NPUHUMAIOT, 4TO ¥ wen = 432000 c; 67)
Lx
npu _v-;5432000 ¢ NPHHHMAIOT, 4TO Cuen =Tcr . (67a)

TIpumevanue - Jina MasyTa, CMa304HBIX Macel H KCPOCHHA k wen =0 e

Macca HeTenpoAyKTOB, YIIEALIAs U3 NUIEHKH B BOAY IM,,;,, COCTABHT

_k'wlufcr

M= ’n() '( 1 —-e )’ (68)

rae k,,,,— K03(pGUUMENT CKOPOCTH Tiepexola HeITenpoayKTOB M3 ILIEH-
KH B Boay, l/c.
KoHueHTpauMio HeTenpoAyKTOB, MEPELIENIYI0 H3 IUIEHKH B BOAY
AC,,,., KOTOPY10 HeoOxoxumMo K00aBUTbL B KaXKIOM PacuETHOM CErMEHTE
KOHTPOMBLHOTO CTBOPA K KOHUEHTpauuaM Cy, , NpeBAPUTENLHO MONY-

YEHHBIM B Pe3y/ITaTe PacyeTa pacNpPOCTPAHEHUs (10 PEUHOl CETH 3arpas-
HAlOLIEero BewecTsa (HedTenpoayxTa) c y4eTOM NPORONLHON ANUCTIEPCHH
¥ CaMOOYHILIEHUA PeYHOH BOABI (cM. 5.3.2), onpeaensiot no ¢popmyne

46



P 52.24.627—2007

m

mle
AC‘mr/nv= 7pra . (69)

Konuenrpauuio Heprenpoayxtos AC,,,, e NTEPEUIEALIYIO U3 BOIBI

B IUICHKY, KOTOPYIO HCOOXOAWMO BEIYECTD B KaX/I0M PacHeTHOM CEFMEHTE
B KOHTPOJIbHOM CTBOpE OT NPEABAPHTENHHO PacCIUTaHHONH KOHLEHTPaLHH

C’nr, onpezensior no hopmyne
. ~kosmT
ACI/M{ Nt)= Cae (l —e HmtCT ) ; (69a)

rae K, — x03(puuHenT cKOpOCTH BHAENEHHA (BO3BPAMIEHHA) PACTBO-
PEHHOTO 3arpA3HAIONIErO BEIECTBA M3 BOAK! B IUICHKY, C.

OxoHuarenbHas BeJHYMHA KOHICHTPALMK 3aTPA3HAIOIETO BEIECTBA
B KOHTpOJIbHOM cTBOpe Cy, B KaXK/IOM PaCUETHOM CETMEHTE COCTABHT
CNr = C.N" + ACm/n' ACu/m{N‘r}-
(70)
Maccy He(TenpoRyKToB, ymIEAUIYIO U3 BOAB B NEHKY M ;.. (1),
IS KQXKJIOTO CErMEHTa OMPENENAIOT B COOTBETCTBHH C BEIPAXKEHHEM

M ey = BComnn (¥, @, {;—)- ()]

rae N, - 9HCIO PacyeTHBIX CETMEHTOB, B3ATHIX JUIN ONHCAHHA pacIpe-
JEJICHHA 3Ha4YeHHH KOHLEHTpalMii HeQTENPOAYKTOB B 30HE Bbl-
COKO3arpsA3HEHHHBIX BOJ.
Bcio Maccy HedTenpoAyKTOB, YIERIIYIO 3 BOABI B ILICHKY, BBIYHC-
JIMIOT KaK CYMMY MacC M ,,.,(nr) TIO BCEM CErMEHTaM 30HHI BBICOKOTO
3arpA3HEHUA B KOHTPONLHOM CTBOpE

m g = Im s/m(NT). (72)
O6mas Macca IUICHKH HeTH B KOHTPOJILHOM CTBOpE M ,,, COCTABHT
mM="10-m -mucn'mm/u+mvlm. (73)

Mpumeuanne — Bee pacuernt no gopmynam (63) — (73) BunonHsIOTCA N8~
PaeNbHO C YHETOM CPeAHEH M MAKCHMANEHOMH ckopocTelt Teuenus peuHoit soasl.
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5.3.9 B cny4ae TpaHCHIOpTHO#H aBapHH, conpoBoKAatoILEicA cGpocom
3arpA3HAIOIEro BEIIECTBA B BUJAE CHIMYYEro TeXHHYECKOrO MPOAYKTA,
YUYMTBIBas NpHHATHIC Jonymenus (cM. 5.1.4), pexoMeHayeTcsa mNomb30-
BAaTHCA CAEAYIOILHM A/ ITOPHTMOM pacueTa.

5.3.9.1 TlpoBepstoT ycnorue:

p <1010 kr/m’ . (74)

ITpu BeInonHeHHH ycnoBHR (74) ocynmiecTsiasieTcsa nepexon k 5.3.9.2; B
NMPOTUBHOM cllyyae - mepexon k 5.3.9.4,

5.3.9.2. BbIlYHCAAIOT OPHCHTHPOBOYHLIT MHHHMAIILHBLIA PacXoR aBa-
puitHoro cbpoca TEXHHYECKOro NpoAyKTa gcr (pacxo) HavanbHOH 3a-
rpa3HeHHoH peyHoil cTpyd, npeacTasmsiomeit coboil cMech peunoif Bo-
bl ¥ COPOLIEHHOTO TEXHHYECKOIO NPOAYKTa), M /C, 110 hopMyJre

2w
9er 7, ’ (75)
rac W - ucxofHLI#i 00hmeM cOpOIIEHHOTO B PEKY TEXHHYECKOTO NPOAYK-

Ta, M3.

IIpumeuanue - 3nech HCNONL3IOBAHO MPERNONOKCHHUC, 4TO COpacHIBACMBIH NPH
aBapHH CLINYYHH TEXHHUYCCKHHA NPOAYKT CO CPABHHTEILHO HEBBICOKHM YACHIBLHLIM BE-
COM MpH HAYaNbHOM CMCIIEHMH C Pe4HOH BOAOH yBENMYMBACT CBOIl 06bEM Kak MH-
HAMYM B/IBOC; NIPH Ha/IMuMH GONCC TOMHBIX AaHHBIX KO3(GPULHCHT, paBHLIH ABYM,
MOXCT ObITB OTKOPPCKTHPOBAH; OPHCHTHPOBOYHOC BPEMA MOCTYIVICHHA NMPOAYKTA B
peky tp Gepercs B ceckyHAax.

5.3.9.3 PaccuuThIBAalOT KOHLEHTPALHIO pacCMaTpHBAEMOro 3arpss-
HAIOILET0 BEIICCTBAa, B HCXOAHOM CMECH PEYHOIl BOABI M TEXHUYECKOTO
npoayxra Cer, Mr/om’, o dopMyne

1000 1-
Ccr - ";7w( 7.m) R ( 7 6)

rie Nl - NCXOAHAA Macca COPOLICHHOrO B PCKY TEXHMUCCKOrO MPOJYKTa, KI
Y - MONA 3arpA3HAIOILErO BELIECTBA B TEXHUYECKOM npoaykre (B
JIOJIAX OT €MHHLIBI);
Ym - AonNs cOPOIIEHHOro B peKy ChIMy4YEro TEXHHYECKOro MpOoAyKTa,
HAXOJAUIETOCH B H30JIMPOBAHHOM AU PACTBOPEHUS BUJIC.
Tpumeuanne - {03 OTHOCHTCABLHO JErkux caabopacTBOPHMEIX M 1CPACTBO-
PHUMBIX BEWECTB NOJYYEHHOE No dopmyne (76) sHauenue Cer GyncT XapaKkTepH3o-
BaTh CYMMapHOE HX COAEPIKAHHE B BOAC BO B3BCLICHHOM M PACTBOPEHHOM COCTOSA-
HUH.
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Hanee ocywmecrsnserca nepexon k 5.3.9.15.

5.3.9.4 OueHHBAIOT YCNOBHE: €CIH BEWIECTBO ABNAETCA PACTBOPHMBIM
(ecTh JaHHLIE O PAacTBOPHMOCTH BELIECTBA), TO JENAETCA INeEpexoh K
5.3.9.5; B NpOTHBHOM CJIy4ae BEILIECCTBO AJIA MPOTHOCTHYECKOrO pacuera
He paccMaTpuBaercs (OHO GyleT HAXOAMTHCA Ha JIHE B BUAE OTIOXKEHHH
MIIM TIEPEMELLATECSA B BUE JOHHBIX HAHOCOB).

5.3.9.5 PaccyuThiBaIOT OPHEHTHPOBOYHYI0 MAKCHMANLHYIO KOHIICH-
TPaIMIO 3arpA3HAIONIETO BELIECTBA B 06pa3yiolleMca BOAHOM PpacTBOpe
HaJl TIONABUIEM HA HO PEKM TEXHWYECKHM TpoayktoM Ccr , MO/IM®, TIO
¢dopmyne

Cer =1000k,PY1-7, ), an

rae P - pacTBOPHMOCTE B BOJle COPOIIEHHOTO B PEKY TEXHUYECKOrO Mpo-
ZyKTa B CYXOM Buze, Kr/M’;

k, - aMnupudeckuit koadduLMeHT, XapaKkTepu3ylomKii HCoNb3ye-
MyIO JIONIO OT PacTBOPHMOCTH BEIUECTBA MPH NPOXOXKACHHU
peuHol BoAbl HAX OTIOKEHHAMH TEXHHUECKOrO NPOAYKTa; NpH
OTCYTCTBHH JAHHBIX JUIs OPHEHTHPOBOYHOIO pacyeTa MpHHH-
Maercs, 4to k,= 0,8 npu P = 500 xr/m’; k,=0,5 npu P or 500 g0
50 kr/m*; kp=0,2 npu P cs. 50 xr/m’.

5.3.9.6 Bruucnsior xoddduument Illesn aas yuacTka pekH B paii-
OHe aBapuH (Ha NMEPBOM XapaKTEPHOM Y4acTKe PEKH HHXKE MecTa aBa-
puH) no popmynam:

-NIPHM HAJTHYUH JAHHEIX O IHAPABIHYECKOM YKIOHe /;

Y

Jar; )

- B MPOTHBHOM Clly4ae, NPH OTCYTCTBHH 3HaueHui I},

|
o =—R?,
w

l=

@9)

rae R - 3HaueHue ruapaBIUMECKOrO pafHyca NMOTOKa, M; IS JICTHHX yC-
noBuii R=~H;
n, - K03dUuMEeHT WepOXOBATOCTH JIOKA PEKH, ONpencnfaeMbli s
JIeTHero nepyuoza no Tabnuuam 2, 3, ans auMHero - no TaGmue 8;
Z - K03 pHLMENT, BLIYHCIIAEMEIH 110 hopMyJe
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2 =25/ ~013-075JR, (fm,, ~0,1). (80)

B dopmynax (78)-(80) v;, H,, I;, R; - napamerpsl pe4HOIc noToka
Ha TIEPBOM BHIIENCHHOM DEYHOM YHacCTKE HMXE aBapHitHOro cbpoca 3a-
TPA3HAIONIETO BEILECTBA.

5.3.9.7 Pacuer NPUAOHHOH CKOPOCTH HA IEPBOM BBHIJETEHHOM
PEYHOM YHaCTKE Dy,, M/C MpoBOAAT no popmyne A.B. Kapaymesa [15]

053c—-41
Uy, =0 —2._2 . 1)

Tabnuua 8 — 3HaucHus koapQUIMEHTa LIEPOXOBATOCTH HUKHEH
MOBEPXHOCTH Nbaa M, [10]

Yucnio aueii nocne nexocTasa n,
a0 10 0,150 - 0,050
10-20 0,100 - 0,040
20-60 0,050 -0,030
60— 80 0,040 -0,015
80-110 0,025 -0,010

TMpuMcuanune — Jlng noaneprbix peuHbix 6hedoB nanusie 1-it u 2-i cTpok,
OTBCHAIOUIHE peKaM B GLITOBBIX YCIOBHAX, CleLyeT YMCHLWIMTL Ha 15 %, 3-it
1 4-if cTpox - Ha 35 %. McHBUIMG 3HAYCHUA /1, XAPAKTCPHbLI AIA TNIALKOrO k-
HOI'0 HOKPOBA, GONbUIKE — IS JISAAHOTO HOKPOBA C TOPOCAMH H LIYTOM.

5.3.9.8 BLuucnA0T HECABHUTAIOLLYIO 3€PHA TEXHUUECKOTO TPOAYK-
Ta CKOpOCTb BOABI Ha NEPBOM BLIACIEHHOM PEUHOM ydacTke v,, M/C

[15]):
_ [28p-pain |88 H,
v, = 35 p, Ig 7 (82)

rae p - NIOTHOCTE 3arpA3HAIOLIETO BEWECTBA, KI/M ;
P, - TOTHOCTH BOXLE B BOTHOM 06beKTe kr/M® (s OPHEHTHPOBOY-
HBLIX IPOTHO30B MOXHO NPHHATE P, = 1000 kr/m°);
n - NpUMepHas KPYIHOCTb YacTHLl COPOIMEHHOrO B CYXOM BHAE TEX-
HHYECKOTO NPOAYKTa, M (NPH OTCYTCTBHH HaHHBIX MOXKHO NPH-
HATb = 0,002 Mm);
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8 - yckopenue cBoboatoro nafenus, pasHoe 9,8 mic?,

5.3.9.9. IIpoBepsioT yCNOBHE, XapaKTepH3yoee yCTOHYHMBOCTEL OT-
JIOKEHHH TEXHMYECKOTO MPOJIYKTa Ha AHE PEKH,

Vo S Uy - (83)
Ecnu ycnosue cobniomaercs, To ocyuecTasercs nepexon x 5.3.9.10; 8
MpPOTHBHOM cilyyae - k 5.3.9.12,
5.3.9.10 OnpenensioT pacueTHbI pacxox 3arpa3HEHHOM CTPYH, 06-
pasyloLueiics Haj OTIOKEHHAMH TEXHHIECKOIO NIPOYKTA g, M/C, 10
$opmyne
g, =31 b, vy, (34)
rae b, - npuMepHas IWIHPHHA PeKH, KOTOPYIO 3aHHMAET (MIIH MOXET 3a-
HATb) B HCXOJHOM CTBOpE PEKH COPOLICHHBIH B CyXOM COCTOS-
HUM TEXHMYECKHH NMpPOAYKT, M (pH OTCYTCTBHM JAaHHBIX YC-
JIOBHO MOXHO NIPHHATE b, = 6 M).

5.3.9.11 BoiunucnsaioT OPHEHTHPOBOYHOE BPEMsA PacTBOPEHHS TEXHM-
YECKOro MpoJAyKTa, HAXOAAIIEroC Ha XHE pekH (YCIIOBHOE BpeMsi aBapHii-
HOTO NOCTYNJICHHUS BEIIECTBA B PSYHOH NOTOK) Tp!

r = 1000m (1 -y, )
A Juinintiid AR L X4
CCT q:
5.3.9.12 Onpenensior nokasatens TYpOYTEHTHOCTH 3epeH TeXHH4Ye-
CKOTO NPOAYKTa @0 [16]:

(85)

1410,

P =
m : 86
o, 1g BB HL (86)

8
Ilie (g — THAPABAMYCCKAA KPYMHOCTB YacTHI (3epeH) TEXHHYECKOrO Mpo-
JyKTa (onpeaensieTca no tabnuuam npunoxenns I').
5.3.9.13 PaccuMTLIBalOT OPHEHTHPOBOYHYIO MaKCHMAJIbHYIO BBICOTY
NOABEMa YacTHIl (3epeH) TEXHHYECKOTo MPOAYKTa co aHa [16]:
v, —-0,)
h = o _g__l_"_
, = a0 > , (87)

L

rA€ @ - NONPaBOYHbIH MHOXUTENb, ONPEXesseMblil Ha OCHOBE SMITHpHYE-
CKHX JIaHHBIX O PAacHpe/iCICHHH YaCTHI| TEXHHYECKOTO MPOYyKTa
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Mo rAyOMHe T©pM COOTBETCTBYIOUIEH AaBAPWIHBIM YCIOBHAM
CpenHel CKOPOCTH TEYEHHs PEYHOH BOJBI B MECTE aBapHH (TipH
OTCYTCTBHH JAHHBIX JUIA OPUEHTHPOBOYHBIX PACYETOB YCIOBHQ
MOXHO npHHATE a = 1000).

Mpumeuanne - Ipn h>H; npunumaror h=11,.

5.3.9.14 OnpeaenarotT opHeHTHPOBOYHBIH pacucTHBIR pacxoj 3arpss-
HEHHO#H cTpyH, o6pasylouteiicss Ha OTJIOKCHIAMH TEXHHUECKOrO MPOAYK-
Ta ¢, M/c:

q,=025h, b, v, (88)

IMTpumcuannc — B dopmync (88) korpdupment 0,25 yuurnsaer ror daxr,
4TO HaNOO/bIIAN IVIOTHOCTL «B3MYUCHHBIX» YaCTHIL BYBCCH HMECT MCCTO B HpC-
nenax Y4 MakcuMaibHOH BBICOTBI HX [10/1bEMA.

5.3.9.15 [anee pacuersl BbLIMOJHAIOTCA B COOTBECTCTBMH € 5.3.6 —
5.3.7.

5.3.10 Ins TpancnopTHoO#l aBapum, conpoBoxaatoueiics cbpocom 3a-
TPA3HAIONIEr0 BCUIECTBA B BUAC XHMAKOTO TEXHHYECKOTrO MPOAYKTA, yuH-
ThIBas MPUHATBIE Aonylenus (CM. 5.1.4), NpOrHOCTHYECKHE pacyeThl pe-
KOMEHJYETCH BRIMOJHATL MO CIEAYIOIIEMY ANTOPHTMY.

TMpumcyanuc - B nannoii 3azaye He paccMaTpHBacTcs cOPOC TEXHUUCCKOTO
[IPOAYKTA B BHIAC AHOMANLHBIX HCHBIOTOHOBCKHX KHAKOCTCH (MJIacTHUHBIC, HICCBUO-

IL1ACTHYHLIC, AMIATAHTHBIC, BA3KO-YNPYIHC XHAKOCTH, HAIPUMCP, MACASHLIC Kpac-
KH, CTOYHEIC IPA3H, IINHBHCTLIC PACTBOPLI, CMOJLI, GHTYMBI).

5.3.10.1 IIposepsitoT ycnosue:
p <1200 xr/m’. (89)

IMpu Boimonuenuu ycnosua (89) ocymecrsnserca nepexon k 5.3.10.2; B
NPOTHBHOM cJlyyae - nepexon x 5.3.10.5.

5.3.10.2 Ecnu pacxofl CTOYHEIX BOA, KOHUEHTpALMS 3arps3HsIONICro
BEUIECTBA B HHX W BpeMsa aBapHiiHoro cbpoca M3BECTHLI, TO OCYUICCTRIIA-
erca nepexoA k 5.3.10.17, B npoTuBHOM cny4ae - k 5.3.10.3.

5.3.10.3 BoinosHsoT HEoOXOAHWMBIC MOMONHHUTE/NbLHLIE DPACUCTHl B
clry4ac OTCYTCTBHA B MCXOJIHBIX ZaHHBIX 06 aBaphu o6Lema W, wim mac-
CHI M, COPOLICHHOIO TEXHHYECKOTO MPOAYKTa B XHAKOM BUAE MO dop-
MyJsiam:

&) IPH OTCYTCTBHH JaHHBIX 06 06beMe npoayxTa
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W, =—%.
PR (90)
6) npu OTCYTCTBHM JAHHKIX O Macce NPOAYKTa
Myc=pWae , 91

e P — IIOTHOCTh NPOAYKTA, KT/M .

5.3.10.4 Ins aBapuiiHoro c6poca TEXHHYECKOT0 NPOAYKTa B XKHIKOM
BHJIC PACCUHMTHIBAIOT HAYAIBHBIC OPHEHTHPOBOYHBIE 3HAYCHNA PACXOMA @
H KOHIGHTPaUHH 3arpasHAtomero Bemectsa Cor no dopMynaMm:

_Wae
G =2, ©2)
1000
Cor =——-‘!—W': r ©93)

ITpumeuanne — CBeeHHA O NPUMEPHOI NPOROIKHTENLHOCTH aBapHiiHOro
c6poca Tg ACKHBE 6LITE H3BECTHL MO HCXOAHKM JIAHHEIM,

Hanee ocymecTtsnsercs nepexon k 5.3.10.16.

5.3.10.5 Onpenensior OpHEHRTHPOBOYHOE 3HaYeHHMe Ko3adduumenra
Ille3u s MOTOKA «TMKENOH KHAKOCTH» Ha PEYHOM YUaCTKe HEMOCPEACT-
BEHHO HHXe aBapuitHoro c6poca no ¢opmyne
¢, =—H, >
xe n. xn (94)
rae H,. — OpPHEHTHpOBOYHAs IIyOMHA HAYANILHOrQ NOTOKA «THKEIOH
KHIKOCTH»;
n, - K03QPHUHEHT IIEPOXOBATOCTH JIOKA PEKH, ONpE/esieMblii
no Tabnuue 2 Win 3;
Zyx - K03((HIMEHT, BEMACIAEMEIH 10 opMyne

Zoe =25 ~O13-07S/H ([ ~01).  (95)

5.3.10.6 Ecnu pacxon MOTOKA «THXENOH KHUAKOCTH» H3BECTEH, TO
ocyuecTaaseTcs nepexox k 5.3.10.7, B nporusHoM ciydae - k 5.3.10.8.
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5.3.10.7 BulYHCIAIOT OPHEHTHPOBOUHLIE 3HAYCHHA CPEIHEH Uy U
MaKCHMA/IBHOH -  Unqmax) CKOPOCTEH NEPEMCIICHHUA «TAKENOH XKHIKO-
CTH» B pycne peku 1o hopMynam:

U (max) = Ve /0,7 (97)
Hanee ocyumectsnsercs nepexoa k.5.3.10.10.

5.3.10.8 BEI4HCNAIOT OPHEHTHPOBOYHEIE HAYANBLHEIE 3HAYECHHS CPEX-
Hell Uy, W MAKCUMAIBHON U,ymqy) CKOPOCTEH TNEPEMEILEHHA «TAXKEINOMH
WHAKOCTH» B pyciie peku no gopmynam:

V. =Cpen /0,001 HMIP , (98)

Do (mar) = Ve /0.7, (99)

rane I, - ywion pycna pekH Ha TIEPBOM XapaKTEpHOM PEYHOM y4acTKe
Hipke asapHiitoro c6poca, Yoo;
0,001 - kodthdpuuueHT nepecyera 3HAYCHHH YKIIOHA pycia PEKH, H3Me-
PE€HHOTrO B NIPOMHILIAX.

5.3.10.9 Onpegensiior OpHEHTHPOBOYHOE HAYANLHOE 3HAYEHHE pac-
XO0/a «THKENOH HUAKOCTH» B PYCIIE PEKH g, IO opMyIIe

Gxe = Ve Hye By . (100)

5.3.10.10 BeryucasioT npHMEpHYIO TIPOAOIKUTENLHOCTh aBapHIHHO-
ro cbpoca «TsxKeNnoi KUAKOCTH» Tp 1o Gopmyne

w
= ;;’f. (101)
5.3.10.11 IMpoeepsroT ycnosue
p = 100000 kr/m’. (102)

Ecnu  ycnosue (102) cobmopaercs, 4TO yKa3hIBa€T Ha rapaHTUpO-
BaHHOE TIEPEMEIICHNI «TAKENON JKMAKOCTH» MO MECYAHO-WIHCTOMY AHY
pycna peku 6e3 CYIMECTBEHHOTO CMEIIEHHA C PEYHOH BOJOH, TO OCylIEeCT-
BiseTca nepexof k 5.3.10.12, B npotusHOM cnyuae - k 5.3.10.16.

5.3.10.12 B paccmaTpuBaeMoM cily4ae «Tspkesads KHAKOCTb» Gyner
TIEpEMELIAThCA NO AHY PEKH NMPAKTHYECKH HE CMEUIMBAACH C PEYHBIMH BO-
namd. PacTBopeHHEe TEXHWYECKOro NMpPOAYKTa B PedHO Boge BO3MOXHO
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TONEKO B PE3yJLTATe NMpPOLECCOB MolekymapHol muddysmu. Vuer no-
CJIETHHX B CBA3H cO cJ1aGhiM 3(P(EKTOM Nepexoa BEIECTBA H3 «TsKeNoi
JKUJIKOCTH» B TIOTOK PeYHOH BOJLI M CPABHHUTENBHO HEMPOJODKHTEALHBIM
BPEMEHEM aBapUIHEIX yCIOBHH HemenecoobpaseH. «Thkenas KHIAKOCTb»
Gyner nepemMemnaTscs Nno AHY PEKH JIO MECT €€ «Pasrpy3Ku»: 3anpyKeH-
Hbl€ IUIOTHHAMHM PEYHbIE YYaCTKH WIH IUIECHl, HMEIOIIHE NPaKTHYECKH
HENpOTOYHbIC NMPHUAOHHLIC YYaCTKH. 3ajaya MPOTHOCTHUYECKOro pacyera
371eCh 3aK/IK0YAETCA B pacdeTe OPHEHTHPOBOYHOTO BPEMEHH TEpPeMELIEHHS
GpPOHTANBHOR JaCTH «THKENOH KHAKOCTH» IO 3aRAHHOTO CTBOpPA PEYHOM
cerH.
Npumeuanne - Mamenenne yxasannol CuTyaiii BO3MOXHO TONBKO NPH Ha-

JIHMHH HA PCKE NEPEKATOB C HHTCHCHBHBIM NCPEMCLIMBAHHCM Bcel Maccsl pc'moii
BOfIB.

5.3.10.13 PacueT OpHEHTHPOBOYHOIO BPEMEHH NEPEMELLICHHUA «THKE-
no#f KUAKOCTH» HA PEYHOM YJACTKE MEXJY HCXOIHEIM ¥ 33/IaHHBIM KOH-
TPONBHBIMH CTBOPAMH T, BHINOIHSIOT N0 pOpMYyNaMm:

- L
Tamin)™ ) ’ (103)
H(max)

Tm(max)r'& - (104)

TRE Tacmax) » Tac(min) = COOTBETCTBEHHO MAKCHMANILHOE H MHHMMAJILHOE
3HAYCHUA T, .

5.3.10.14. Pacuer OpMEHTHPOBOWHHIX 3HA4YeHWil Kod(duuuenTon

NPORONBHOM AHCMEPCHH JUIA «TAXEIOH MHAKOCTH» NpPH CpefHed U Mak-

CHMAITBHOIT CKOPOCTAX TEYCHHN 3TOH RMAKOCTH BHINONHAIOT MO dopmy-
nam:

a) npu By > 10 M, (105)
Dicrmar) = 43 000 Hog Oeimaz) € %7, (106)
Dicxtminy =43 000 Hoe 0, Coe 257 ; 107)

6)mpu By <10 (108)
1,49
B,
Dise,xmaz) =1,81 Hoe Dsemaz) Coc % (,T") , (109)
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1,49
B,
Dcstminy =181 Hi 0 o % (g—] : (110)

-

18€ Do xtmaxp Docxmin) = COOTBETCTBEHHO MaKCHMANbHOE M MHHHMAITBHOE
3HaueHns Kko3(dduineHTa NMPOAONBHOA Aucnep-
cud, M/c.

5.3.10.15 TporHocTHYECKHMi pacyeT OPHEHTHPOBOYHOIO BPEMEHH Iie-
peMeleHns GPOHTANBbHON YaCTH «TAKEIOH XKHIAKOCTH» OT MECTa aBapHii-
Horo c6poca 10 3aIaHHOTO KOHTPOJIBHOTO CTBOPa PEKH (B CEKYHIaX) NpH
COOTBETCTBYIOILMX CKOPOCTAX €€ NEPEMEIIEHHA BBITOIHAIOT o (Gopmy-

nam:
1
Tmc.x,(j)p (min)=—_—vmdmax) (Lx =501 ’DM',x(ma.t)T.wc (min ), a1y
1
Facxgtp (max)~, (Lx =SO0LYD, s (eninyToe (mnx)) . (112)

Ha 3TOoM JaHHas BETBb pacueTa 3aKaH4MBaEeTCs.

5.3.10.16 Pacuyer opueHTHpOBOYHOro ko3hduuHeHTa nonepeyHoH
aucnepcuu D, NS «TSKEIOH XHAKOCTH»:

gH Vv
D = e N
y.xe MJr C.n- ’ ( l 13)
rne g=98 M/Cz;
M, — ko3 uuHenT, 3aBHCALMI oT KoddduurenTa Lle3n c,;
(M= 0,7c,. +6) npnt 10 < ¢, < 60 M*/c; M, =48 = const
IpH ¢, 260 M™/c).

5.3.10.17 [danee no3nuMH anropuTMa He OTJIMYAKOTCS OT YKAa3aHHBIX B
5.3.6 — 5.3.7. UckmoyenneM sBaseTcs TONBLKO TpeOOBaHHE HCMONB30BA-
HuA K03 (HUMENTOB NonepedHoi aucnepcun D, IS ONPeaesieHns Ko-
3¢ pUIHEHTA CMEIICHHA ¥ «TAXKENOM KHAKOCTH» C peyHoi Bomoil (dop-
myasl (26}, (61)), mockonbKy npotuece (CKOPOCTb) NepeMeNINBaHUs «TH-
XeNoi KHAKOCTH» C PEUHOH MOXKET THMHTHPOBATBCH YCIOBHAMH TypOy-
JICHTHOCTH B 3TOH KHIKOCTH.

5.3.11 Oco6biM BapHAHTOM MPOrHOCTHYECKHX PACUETOB MOXKHO CHH-
TaTh CIIy4aii, KOT/a B Ka4eCTBe HCX0AHOH HH(POPMALMH HMEIOTCH TOJNBKO
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JIaHHBIE O MECTOINOJIOXKEHHH H BpEMEHHN Hauaa aBapyifHOro MOCTYIICHUA
3arpA3HAIONIMX BEUICCTB B BOAHBI OOLEKT.

B raxoif cuTyauuH nenecooGpa3HO ONpelc/icHHE rapaHTHPOBAHHOTO
MHUHHMANIBHOTO 7, 4y (miny H MAKCHMAIIBHOTO %, 4y (msyy BPEMCHH MEPEMEILIEC-
Hus (pOHTANBHOH YacTH 30HHI BHICOKO3arpA3HEHHBIX BOA O 3aAaHHOIO
KOHTpPOJBHOTO CTBOpa 1O opMynam:

1 L,
Crp (min)~ % L‘F-—-S()l W’D max) % | 114)
U max U max
’ l*
Tx.civp(max) U L,-501 x(mm)v* » (115)
@

rae Diy(max) - napametp D, nony4eHnsii ¢ HCIONb30BaHHEM 3HAYEHMI
V' ma & Dytmin) - C HCTIONB30BAHUEM 3HAUCHM U, opr

ITpu ucnonssoBanun dopmya (114) u (115) npunumaercs, 4To B 3a-
JIaHHOM KOHTPONIBHOM CTBOpe B Mo6oit MOMEHT BpeMeHN C,g; >> Cg.

6 Npencrasnenne pesyILTATOR NPOrHO3HLIX PACUETOB

ITo pe3ynrTaTtaM NPOrHOCTHYECKHX PacdeToB PACITPOCTPAHEHHSR 30HLI
BBICOKO3arpa3HEHHbIX BOJ MO PEYHOI CETH B KA9ECTBE BEIXOJHEIX pe3yib-
TaTOB pacyeTa NpeACTaBRIAIOTCA OCHOBHBIC XapaKTCPHCTHKH 3TOM 30HHI O
OTACNBHBIM 3arpA3HAIONIAM BelllecTBaM. B kadecTBe mpHMmepa npeacras-
JICHHA pCSyJIb'I'aTOB NMPOrHOCTHYECKMX pacyeToB MOXeT CIIyKHTh
Tabmmua 9.

7 Oprann3auns NpoBeACHAS TPACCEPHRIX IKCNEPAMEHTOB
7.1 3anauH H ITANLI TPACCEPHLIX IKCNEPHMERTOR

TpaccepHble 3KCEPHMEHTH PEKOMEHIYCTCA HCTIONbL3OBATh ANA pe-
IIEHHA CIEAYIONHUX 3a1a4:

- OKOHTYpHBAaHHME BO3MOXXHOTO PACIPOCTPAHCHMA 30H BEICOKOrO 3a-
TPASHECHHUA PEYHBIX BOJ NYTEM HMHTAUHUHN HA BOAHOM 00BeKTe BO3MOXKHEIX
aBapHHHBIX CHTyaluH, B TOM YHCIE OT KOHKDETHHIX NMPOMEIIUICHHBIX
MPEATPHATHIA;
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58

Tabnuna 9~ [Ipumep NpeACTaBACHAA PE3yILTATOB MPOrHOCTHYECKOTO PACHETE XaPAKTEPHCTHK 30HKI
BBICOKO3arpA3HEHHBIX BOZJ B 33JaHHLIX KOHTPOJIBHBIX CTBOPaX 10 PEYHOM CETH HIDKE MECTA aBapHH

Mecrononoxenue apapuitHoro c6poca: 30 km ot ycrhg pekt A (CBHHIIOBO-UHMHKOBEIH KOMOHHAT roposna N)
3arpa3sHAIOmEee BEMECTBO: IHUHK
Hcnons30BaHnsii ypoBeHS BHICOKOTO 3arpa3Henus; 0,100 mr/n

Y4UTH- Dara n spemn | Jlata u spems | Ipogomwxn- | /laTa H Bpe- Makcumans- | MuBHMANTE-
Ho- BaeMas MOABNEHHS NosBIeHAs TensHocTs | MA MOAB/AE- | HAd KOHICH- | Had KOHICH-
MEP | cxopocth | (pomTansHoli | XBOCTOBOH | MPOXOAa BHI- HHA Tpauu, Tpammi,
CTBO- | Teyenus "acTH 4acTH COKO3arps3- | MaKCHMATb- Mr/aM Mr/aM
pa nenHsIX o | HOM KOHICH-
TpauwH
1o sanosomy codepacanuio 3a2pa3nswe20 sewjecmea
0 - 18.07.2007 18.07.2007 | 24 00 mna | 18.07.2007 6,000 4,350
119 00mun | 144 00 MHH 13 9 O0muH
1 Makch- 18.07.2007 19.072007 | 4q 07 mum | 18.07.2006 0,580 0,305
MaTbHAsA 20y limun | 009 18 muH 2249 48 MHH
1 Cpennsn 18.07.2007 19.07.2007 | 3y 1Qmun | 19.07.2007 0,516 0,205
2249 50meH | 024 00 Mun 00y 00 myn
2 Makcu- 19.07.2006 19.07.2006 74 49 mun | 19.07.2006 0.392 0,143
ManpHas 16y 6 Mus | 234 55 MuH 19 94 26Muu
2 Cpenuss 19.07.2007 | 20.07.2007 | 54 50 mun | 19.07.2007 0.348 0,100
20y 40mun | 034 30 MuH 22 4 00 mun 41
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Oxkorganue Tabmmus 9
ITo codepacanuro 3azPRINAIOUSE20 GEUJECMEA § PACTIBOPEHHOM EUdE
1 Maxcu- 18.07.2007 19.07.2007 | 44 07 mum | 18.07.2006 0418 0,052
MaTbHas 209 1laun | 00uq 18 vun 224 48 Mu=
1 Cpenuns 18.07.2007 19.07.2007 | 34 10Mmu | 19-07.2007 0,343 0,031
22w SOmwa | 0249 00 vy 009 00 Mun
2 Makcu- 19.07.2006 19.07.2006 Ta 49 MuR 19.07.2006 0.299 0,026
MaNLHAS 169 6 Muu 2349 55 vun 194 26Mun
209 40mym | 03w 30vum 22 9 00 vy
I7o codeparcanuio 3az2pRanRI0Ue20 Beujecmea Ha 636ecs
1 Makcu- 18.07.2007 19.07.2007 | 44 07 pmu | 18.07.2006 0,453 0,126
MaAbRAs 209 1l | 00w 18 MmH 224 48 Mun
1 Cpennss 18.07.2007 19.07.2007 | 34 10Mun | 19.07.2007 0,433 0,104
229 SOmun | 024 00 mun 00 u 00 Mun
2 Maxch- 19.07.2006 19.07.2006 7q9 49 mun | 19-07.2006 0,339 0,096
MaTbHAg 161 6 My 23 g9 55 Mmn 199 26Mun
2 Cpeanns 19.07.2007 20072007 | Sy SOmmm | 19-07.2007 0,300 0,090
209 40mue | 03 u 30 mMuH 22 4 00 muH
MpuMeuanne - Pacnonomenue koHTponbHbix creopoB: Me 0 —32 kM or ycres p.A (CTBOP C6pOCa CTOYHLIX BOA CEHHLOBO-
OHEKOBOro koM6uHaTa ropoaa N);
Ne 1 - ycrse p.A (32 xm BHEE aBapuitHOro cGpoca);
Ne 2 - ycrse p.M (87 xM Hixe aBapuiiHOro cGpoca).

PaceTl BHTIOIHII

HNoanncs PacmHposKa NOAMHCK
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- YTOYHEHHE HIIH MOJyYeHHE OCPEAHEHHBIX AAHHBIX A/ KOHKPETHBIX
YYacTKOB pek MopQOMETpHuECKHX M TMAPOJHHAMHYECKHX NapaMeTpoB,
HCNONB3YEMBIX B TPOTHO3HBIX pAacyeTax 1o MaTeMaTHIECKHM MOJIENISM;

- MapKupoBka (MEYeHHE) XBOCTOBOH 4YaCTH 30HBI BBICOKO3arpA3HEH-
HEIX BOJ, 00pa3oBaBIUHXCA B pe3yjbTaTe aBapuifHoro cb6poca CTOYHBIX
BOJI, 1A ueNeil HaleXKHOH perncTpalHy B CTBOpax KOHTPOJIA OKOHYaHWA
aBapwifHO#i cuTyanuu.

Jnia nepedMCIEeHHBIX 3ajay Lenecoodpastio MCNMONL30BAaTh MCKYCCT-
BEHHBIE TPACCEPEI, YOBIECTBOPAIOILHE CIEAYIOIIHM OCHOBHBIM YCIIOBHAM:

- OHH JO/KHBI OBITh GE30MaCHEIMH B CAHHTAPHO-THTHEHHYECKOM H
9KOJIOTHYECKOM OTHOUICHHH;

- o0nanaTh yCTOHYHBOCTBIO B T€YEHHE IUIMTEILHOTO BPEMEHH B TOJI-
111e BOABI BOAHOTO O0BEKTa H ONPEAENATHCA C MOMOLIBIO HECIOKHEIX Me-
TOJOB NPH HATHYHH PA3THYHEIX TIOMEX;

- MMETb HEBBICOKYIO CTOMMOCTB;

- ofecneunBaTh UX ONpeAeeHre B BOAE NPH BECHMAa MANLIX KOHLIEH-
Tpauusx;

- He JMOJKHBI M3MEHATH (YXYAmAaTs) ¢H3nYeCKHe CBOHCTBA BOABI BOX-
HOro 06beKTa.

BceM 31HM TpeGoBaHUAM YHOBIETBOPAIOT (IyOpeCHEHTHEIE Tpacce-
PBI-MapKephl, NPHrOTaBIMBAEMbIE H3 MHEPTHBIX NOJMMEPHBIX MarepHa-
JIOB, HEB3aHMOJEHCTBYIOUIMX ¢ BoAHO# cpemoi. ITo paspaGoranHoit B
I'’XH MerogHke Takue Tpaccepbl PErMCTPHPYIOTCS B BOJAE B YCHOBHAX
o4eHb Gonbumx pasbasnenuit (MpH 3HaYCHUAX KPaTHOCTH pa3baBiIecHUA KO
103,

OCHOBHBIMH 3TalaMH BHIMONHEHHS TPACCEPHOTO 3KCTIEPUMEHTA,
HMHTHPYIOLIErO aBapHHYIO CHTYaLNIO, ABIAIOTCA:

- n3ydeHne ocobernHocTei 00beKTa HecaenoBanuii u paspaborka cxe-
MBI 3KCTIEPHMENTA;

- NPMI'OTOBJIEHHE MHAMKATOPOB C 32JJaHHBIMH XapaKTePHCTHKaMH;

- MPOBE/IeHNEe THAPOMETPHYECKHX paGoT;

- BBEAACHHE Tpaccepa B MCCNEeAyeMblif BOAHLIH OOBEKT MO CLIEHAPHIO
HWMHTAIMH aBAPUHHOrO c6pOCa CTOUHLIX BOA;

- or6op npo6 BoAK NO 3afaHHOI cxeMe;

- KONMYECTBEHHOE ONpENieNiecHHe Tpaccepa B OTOOpaHHBIX mpobax u
o6paGoTka nonydeHHOH HHpopmaHu.
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7.2 Azyuenue ocolennocreif o6bexra HecaeqoBaHuil H
Pa3paboTka cxeMbl IKCHEPHMEHTA

ITepaoiit 3Tan TpaccepHuIX 3KCIEPHMEHTOB, HE3ABHCHMO OT KOHKpET-
HBIX 3a/{a¥ 3KCNEPUMEHTA, BKIIOYAET: JCTalbHOE 03HAKOMJICHHE C HMEIO-
IMMMACH JAHHEIMH, XapaKTEpH3YIOLMMH O6BEKT HCCICHOBaHHA. JTOT
3Jran, B Ciyuyae HeoGXOAHMOCTH, BKIIIOYaeT: PEKOrHOCIHPOBOYHOE obciie-
JIOBaHWE y4acTKa MPOBEACHUA paboT, B pesynbTaTe KOTOPOrO YCTaHABIIH-
BaIOT OPHEHTHPOBOYHBIE CKOPOCTH T€YEHHs PEYHLIX BOJ; ONPENE/ICHHE
PacCTOAHHA MEXNY WHTEPECYEeMEIMH TOUKAMH H CTBOPAMH; BHIGOP CTBO-
PoB, BepThKase#f ¥ ropu3aoHTOB 0T6GOpa npo6; cocTaBieHue cxeMBl 0T0opa
npo6 ¥ mepeMelieHHMit Tonepek M BRONL BOXZHOTO OGBEKTA; BEIABICHHE
BO3MOXKHBIX MEUIAIOIIAX OINpPEJENEHHI0 TPACCEpOB YCIOBHA (HanMuHe
TUICHKH He(TenpoAyKTOB, 6OJNbLIOE KOAHUECTBO MENKMX BOAOPOCHEH MK
B3BCILICHHLIX BEMIECTB) M T.A. UpesskiuaiiHo BakHO ABMAETCH W OPHEHTH-
POBOYHAA OLEHKA (pacueT) OXKHAAEMBIX KpaTHOCTeH pa3baBieHus Tpac-
cepHoro BemiecTBa B Mecrax otGopa npo6. [Tocneanee HeoOxoaumo s
TOro, 4ToOH! PH MPOBEACHNH TPACCEPHOTO 3KCNEPAMEHTa B OTOOPaHHBIX
npo6ax KOHUEHTpanMH MHAMKATOpa GLUTM JOCTATOYHEIMH JUIS €r0 HaJEK-
HOTO KOJIM4ECTBEHHOTO ONpPEAeICHHA.

7.3 IlpuroroBicHHe HHAMKATOPOB € 3aAaHHBIMHA
XapaKTePHCTHKAMH

Iocne Toro, Kak CriaHMpoBaHa oOIIad cXxeMa IKCIEPHMEHTa, OI-
penensioT HeoO6XoAUMBIE, PA3MYAIOMMKXCS MEXAY CoOOd MO crekTpy
(ryopecleHInY, HHAHKATOPH, 8 TAKXKE HX CTApTOBble OOBLEMEI, BHIGHpA-
10T HeoOXOoUMYIO TLIOTHOCTh H PasMepsl YACTHII, YCIOBHA TPaHCHOPTH-
POBKH MHAMKATOPOB H T.Il. B 1aGopaTopHBIX YC/IOBHAX NPHIOTABIMBAIOT
nucoxoxonuempu}aonanﬂue npenapars ¢ HeoGXOTHMBIMH CBOHCTBaMH B
HY)XHEIX o6bema; b,

B mnpakruueckoit pabote xopomro 3apeKOMEHAOBAJIM CeOH KUAKHE
IpenapaTel B BHAE BBRICOKOKOHLIEHTPHPOBAHHBIX CTa0HIM3MPOBAIHHBIX
cycnensuii. OHu feluesne, jerde Q03UpPYIOTCS, pa3baBinsorTca (pacmycka-
I0TCS) NPH NPHTOTOBRJICHHH CTAPTOBRIX KOHIEHTPAIMif HHIHKATOPA.

"B nacrosiuee spemn B TXY paspaGoTaHE! (M MOIYT rOTOBHTBCA VIX 38KA3UH-
KOB) 2IBA TMNA KOHLEHTPHPOBAHHEIX MPEMApPATA, KOTOPHE B Pach)aCOBAHHOM BHIE
TPAHCIIOPTHPYIOTCA Ha MOGHE PACCTOSHAA.
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HepocratkoM 3THX TNpenapaToB ABAETCA AOMNONHMTENBHAA Macca.
Hau6onee onTHMansHBIM SABISETCH TaKOE COoOTHomeHue B 10 J1 cycrneH-
3un: 40 r cyxoro npenapaTa Tpaccepa.

IpurotoBnenue paGoued CycmeH3HH Tpaccepa peKOMEHAyeTcs Mpo-
HIBOJIUTE HENMOCPEACTBEHHO NEpel €€ NPHMEHEHHeM ITyTeM pa30aBiieHH:A
(pacycKaHHs) HCXOAHOTO KOHLEHTPHPOBAHHOTO NpemapaTa B HeobXoau-
MOM KOJIMYECTBE BOABL. J{is NPHrOTOBJIEHHA TPAccepa UCMONL3YIOT BOXY
TOro BOJHOro 00bexTa, rae NPOBOANTCA KcnepuMent. Eciin ota Boza
CHJIBHO 3arpsisHeHa HedTenpoAyKTaMH, B3BEIEHHBIMH BELICCTBAMH, TO
Julsl IPUTOTOBICHHA paboyeii CyclieH3HH MOXHO HMCNO/bL30BaTh APYTYIO,
MeHee 3arpa3HeHHyi0 Bogy. JUIs MpHUroTOBEHHA CTapToBOro o6bema
KOHUEHTPHPOBAHHBIH Mpenmapar pa3baBifloT NpAMO B €MKOCTH JO3H-
pYIOLLETO YCTPOHCTBA (PHCYHOK 4).

1 — emkocts BMectumocTsio 0,2 M3; 2 — natpy6ok; 3 — pe3sHHOBEIH maHT;
4 — nonyIaBoOK W3 NEHOILIACTa; 5 — Bo3AywHas TpyOKa; 6, 7 — perynupoBO4HbIi
BHHT; 8 — cMEcHHaA 11aii6a ¢ kanuGpoBaHHLIM OTBEPCTHEM;

9 — ypoBEHL BOJLI B EMKOCTH

Pucynok 4 — CxeMa J103HpYIOIIEro YCTpoiCTBa JUIst BRITyCKa
pacTeopa Tpaccepa B BOAHBIH 00beKT

IlpuMepHyI0 HeoGXoauMyI0 I IPOBEAECHHS 3KCIIEPHMEHTA KOHLIEH-
TpalMIO TPACCEPa PACCUMTHIBAIOT HCXOAA M3 [UIaHHPYeMbIX oGBEMOB
cGpacbIBaEMOro pacTBOpa Tpaccepa ¥ 0XKHAAEMbIX B KOHTPOJILHOM CTROPE
Ha BOJJHOM 00BeKTe (110 MakCHMyMY) KOHIEHTPALMii YacTHL Tpaccepa.
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7.4 TIpoBeaeHHe rHAPOMETPHYECKHX paboT

B o6neM ruapoMeTpHUeCKHX paGoT BXOIHT:

- M3MepeHHe 3Ha4YeHHi pacxoja, cOpacsBaeMOro B BOAHBIA OOBEKT,
pacTBOpa Tpaccepa JIH60 pacxosa NoTOKa CTOYHBIX BOJA, B KOTOPBIH mpo-
M3BEACHO BBEJICHHE Tpaccepa B TeMEHHe BCEro NepHoAa WMHTALWM aBa-
pwiiHoro c6poca;

- H3MepeHue MOp(HOMETPHUECKHX XapaKTEPHCTHK, CKOPOCTH TEYEHHS
M pacxofia BOAB! B PEYHOM IMOTOKE B KOHTPOJILHEIX CTBOPAaX MEPExR JKCre-
PHMEHTOM HJIH B IEPHOJl MMUTaLMK aBapuitHoro c6poca CTOYHBIX BOJ.

7.5 BeegeHne Tpaccepa B McciaeayeMbliil BogubIl o6beKT

PexuM BBeReHHSA Tpaccepa B MCC/EAyeMElif BOAHEIN 06BeKT 3aBHCHT
OT KOHKPETHOH CXeMBI 3KCIIEPHMEHTA.

B cirygae umuTanmu apapuiiHoro c6poca CTOHEIX BOJA KOHKPETHOrO
NpEANIpHATHN, BBEJICHHE Tpaccepa NMPOBOJAT B CTOYHHIC BOARI 3TOrO
TIPEANPHATHS B peXXHUMe aBapuitHol cHTyauuu:

- BHIGHpAETCA HECKONLKO BAPHAHTOB NPOAODKHTENLHOCTH WMHTH-
pyemoro apapuiiHoro cGpoca (Tpaccepsl, OTIHM4YAIOIIMECA IO OKPAcCKe,
cOpackKIBaloT OTHOBPEMEHHO WIH MO OYEPEaM, HO C Pa3HOH MPOAOIKH-
TEIBHOCTBIO HHKEKIVH);

- BeIOUpaeTcsa BHA pacnpefieNicHHs BO BpeMeHH cOpackiBaeMEIX ofne-
MOB PACTBOpa TpaccepoB (uenecoobpasHo, 4ToOH OH COOTBETCTBOBAJ
Haubonee BEPOATHOCTHHIM YCJIOBHAM IOTEHIMATEHO BO3MOXKHOrO aBa-
pwitHoro c6poca).

Hmuransio aBapuiinoro c6poca MOXKHO BLIIONHAT H MYTEM HHXKEK-
IIHH TPAcCEpa HENOCPENCTBEHHO B BOAHEIH OObEKT B 3alaHHOM TOYKE Ce-
YEHHA BORHOTrO NOTOKA.

Bo3MOXHOCTb MCHONB30OBAHMA JOCTATOYHO OONBUIMX CTAPTOBRIX
KOHICHTpauni Tpaccepa B COYETaHUH C BBICOKOH WYBCTBHTEIBHOCTBIO
METO/a €ro KOMHYECTBEHHOH perucrpauny B BOJHOM OOBEKTE IO3BONSET
NPHMEHATH HECJIOKHBIE JO3HpYIOmue ycTpoifcrBa. YuuThiBast Heob6xoau-
MOCTh PaGoThl B PalIMYHLIX PEXMMAX WHXCKUHMH Tpaccepa M IMHPOKHH
JHATAa30H TPOCTPaHCTBECHHEIX MACcIITaboB BOAHBIX O6BHEKTOB, IJie MOTYT
TIPOBOAMTECS TPACCEPHLIE SKCIIEPHUMEHTHI, PEKOMEHAYETCS HCIONb30BATh
YHHBEpCANTbHOE JO3UPYIONIEe YCTPOHCTBO (CM. PHCYHOK 4), O3BONSIOMES
MPOBOJMTE BBEJCHHE TPAccepa B 3aNaHHOM PEXAMe NMpAKTHYECKH B JIIO-
6oit BoaHEI OGBEKT, B TOM YHCJIE HEMOCPEACTBEHHO B MOTOK CTOYHBIX
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BoA. Jina paGoTsl HO3UpYIOmIEro ycTpoiicTBa He TpeGyercsa SHeprouura-
HHe. O0neM HaKONUTENBHOH €MKOCTH MO3MPYIOILErO BbIIIYCKHOIO YCT-
poiicTBa cocTapnser 0,2 M°, YTO ABNSETCA ONTHMANBHBIM JUIS TIPOBE/ICHUA
TpacCepHBIX HCCIESAOBAHHA Ha CAMBIX Pa3HBIX BOOHBIX oObekTax. Ecnu nmo
YCIIOBHAM MOJENTHPOBaHHA TpebyioTcs Gonbime pacxoas! cOpachIBaEMBIX
CTOYHBIX BOJl, TO B yKa3aHHOe 00OpYyJOBaHWE AOMKEH OLITh BKIIOYEH
3MEKTPHYECKHH HAcoC, C MOMOILBI0 KOTOPOro MOXHO MOJAABaTh K CMECH-
TS0 ROMNOJHMTEIbHBIC 06meMbl BOJABI H3 BOAHOI'O o0beKTa.

B po3upyrouieM ycTpoHCTBE C MOMOLIbIO CMEHHOH 1aiObl 8, HMelo-
meil KanHOpOBaHHOE OTBEPCTHE, MOXHO PErYJINpOBaTh HANOP BOAbI, KO-
TOpbif onpenenderca TINYOWHOH pAaclONOXKEHHUS BOIOHOTO OTBEPCTHSA
umadra AH. TIpu HeoOXOANMOCTH BBEICHHSA Tpaccepa B peKHME MHOTO-
TOYEYHOH MHKEKIHH uUaHr 3 3aMeHAIOT KaGenn-1UIaHroMm, COCTOAINMM
u3 10-20 TOHKMX NOJHXJOPBUHUMOBEIX TPYOOK, MO KOTOPEIM OCYILECTB-
JIAETCA HE3aBHCHMOE BEEJEHUE TPAaccepa B pa3NnMyYHbIe TOUKH CEYEHHUSA MO-
TOKa. YCTAHABJIMBAs COOTBETCTBYIOIMM 00pa3oM maitby 8, MoxkHO pea-
JH30BATh CXEMY BBEACHHMA Tpaccepa € y4eToM pacXoja BOJBI B KaXAOi
TOYKe BBEJCHHA (PEXKUM B3BEIICHHON MHOTOTOUYEYHOH HHKEKLIHH).

HHorzna no ycioBHIO 3KCNIEpUMEHTa TpeGyeTcs HCMONB30BaHHE TaK
Ha3BIBACMOTO MeETOZa BHEAPEHMA o0bEeMa MHAHKATOpPAa B HMCCIICRYyeMbli
BOJHLI NOTOK. B 3TOM ciyyae o6beM HHAHKATOpa BBOAAT (BHEIPAIOT) B
3aJaHHYI0 TOYKY CE€YEHHA BOAHOI'O noToka (MMuTauus 3annoBoro cbpoca
npH TPaHCIOPTHOH aBapHK). Jna peanuzauuu 3TOro Meroaa Lenecood-
pa3Ho ucnonk3oBath paspaGorannoe B XM npocroe Texnuueckoe npu-
crocobeHne, cxeMa KOTOpPOro NpeAcTaBicHa Ha pucyHke 5. C noMomsio
JBYX WITaHr 1, oqHA M3 KOTOPEIX 3aKpEIICHa BEPTMKATLHO B HOCOBOW
(xopMOBOif) HacTH JIOAKH (KaTepa) 9, CMCTEMBI pacTsKeK 7 U rpysa 6 no-
IIABOK 3 C 3aKPEIUIEHHOH Ha HEM HAKOMMTENBEHOH eMKOCTHIO 2 YCTaHaB-
JIHBAIOT Ha HyXHO#H riybuHe BoaHOro o6bexTa. HakonutenbHy10 €MKOCTD
M3TOTABNMBAIOT W3 MOJMITHICHOBONO pyKaBa HeoOXOAMMOH BMECTHMO-
cTi. BepxHHii KOHel HaKONHTEJIBHOH €MKOCTH 3aKpEIUIEH Ha TAKEIOM
METAJUIHYECKOM KONBLE 5 H BO3BHILIAETCA HaJi MOBEPXHOCTHIO BOAM Ha
15-20 cM. Ilocne Toro, Kak CHCTeMa CMOHTHPOBaHA, B HAKOIHMTEJILHYIO
€MKOCTh HAHBAIOT HHAMKATOp, 3aTeM Jlojka (KaTep) BMecTe ¢ 0bopyno-
BanMeM apeiipyer k HeoOxonumoit Touke BBEneHUA Tpaccepa. B HyxHbiIi
MOMEHT BpeMEHH, ¢ HOMOIBIo dpuKcaTopa 8 0cBO60XKIAIOT KOHELl BepXHE-
ro WHypa, YAepXXHBAIOWIEro TAXeI0e MeTauinIeckoe koasuo 5. Konbuo 5
Najaer Ha MOBEPXHOCTH NOIUIaBKa 3, YBieKad 3a co0oii NOJHAITHICHOBHI
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pykas. ITpu 3TOM cTapTOBhIil 06BeM Tpaccepa, MMEIOLINIi NEPBOHAYAIIBHO
dopMy mmanHApa, yTpauHBaeT OrpaHHYHBAIOILYIO €r0 GOKOBYIO NOBEpX-
HOCTBh ¥ CTAHOBHUTCSA YYACTHHKOM TOrO CIOXKHOTrO JBY)KEHHMS BOAHOIO mNo-
TOKa, KOTOPOE HMEET MECTO Ha JAHHOM Y9acCTKe BOAHOTO 06beKTa.

7.6 OrGop npo6 BoabI Ha BoaHOM 00LEKTE

Konuentpamus Tpaccepa ompezensiercs naGopaTOpHEIM MyTeM C HC-
TIoNL30BaHHEM 0To6paHHLIX 1po6 Boakt. IIpn 3TOM 0TOOP Npo6 BOAB! IS
ONPEACICHNUS KOHICHTPAlUM TPacCepa ABJIAETCA OJHHM M3 BaKHEHIIMX
3/IEMEHTOB TPAaCCEPHOro 3KCNEPHMEHTA HA BOAHOM oObexTe. Ot TOroO, Ha-
CKOJIBKO NMPaBHIBHO CILIAHMPOBAH H OCYIIECTBICH oT6op npo6, 3aBUCHT
PENPE3CHTATHBHOCTH NMOMYYEHHEIX B PE3yJILTAaTE NCCIIEOBAHNUA NAHHEIX.

1-pa3neMubIe IITAHIH, YACPKHBAIOWIHE BEPXHEE KONBLIO;
2—-HaKONHTENLHAA EMKOCTD (MONMATWIEHOBHIK pyxaB); 3-nonnaBok;
4—craprosriit 06BbeM HHAMKATOpA; S~BEpXHEE KONBUO; 6—Tpy3;
7-pacTskkn (KanpOHOBKIE MHYPEI); 8—~(UKCATOP BEPXHETO UIHYpa;
9-HocoBas (KOPMOBAX) 9acTh JOAKH

PucyHok 5 — CxeMma BBeJIeHHA HHAMKATOPa B BOXHKIN 06BLEKT
METOZIOM €T'0 BHEAPEHUA
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Brawane orGop npoG BOALI MPOBOAAT B HMHTHPYEMOM HCTOYMHHKE
apapuitHoro cGpoca crouneix BoA. Eciu Tpaccep nmpencrout cOpackiBaTh
HEMOCPEeACTBEHHO B BOJIHEIH 0OBEKT, TO IOCTATOYHO OAHOTrO 0TOOpa Npo-
OBl BOABI HEMOCPEACTBEHHO B MO3HpYyIOWeM yctpoiicrse. Ecnu cbpoc
Tpaccepa OyleT OCYyIECTBISTECA B NOTOK CTOYHBIX BOA, TO IUIA IONyYe-
HMs npoduns pacnpeseneHus KOHLEHTPAUWH Tpaccepa B cTOYHOM Boze
mpoBoAAT oT60p psana npob B TeueHHE BCCro MeprHoaa MMHTALMH aBapHii-
Horo c6poca CTOYHBIX BOJI.

Ha BOAHOM 00BbEKTE MCONB3YIOT T€ KM MHBbIE Pa3HOBHAHOCTH ABYX
OCHOBHBIX CXeM 0TGOpa npob Box!:

1) oT60p Npo6 B KOHTPOJILHBIX CTBOPaX C LEAbI0 HAGMIOAEHHS 3a Oc-
HOBHBIMH XapaKTEPHCTHKAMH NepeMelatoleiicss 30HEI 3arpsa3HEHHBIX BOJ
Yepes 3TH CTBOPHI;

2) ot6op npo6 mo ceTke CTaHIMil C LENBI0 HAGMIOAEHHS 3a IPOCTPaH-
CTBEHHO-BpPEMEHHOMH 3BojiouMeii mneiida MEYEHbIX TPaccepoM BOAHBIX
Macc B BOXHOM obbexTe.

IepByio cxemy orGopa Npod HCHONB3YIOT, KaK MPaBHIIO, HA BOAOTO-
KaxX M NMPOTOYHBIX BOJIOEMaX, @ BTOPYIO — Ha MaNONPOTOYHBIX, HENPOTOY-
HBIX BOZIOEMaX KJIH BOJIOEMAX CO CIOXKHOM CTPYKTYpOii TeueHHiA.

Jna peanusamuu or6opa npo6 BOALI MO NEPBOit CXEME HCMONB3YIOT
TeXHHYECKHE CPEeJCTBA OJHOMOMEHTHOro otbGopa mpo6 BO Bcex Ha3Ha-
YEeHHBIX TOYKaX CeueHHs MoToka (pucyHok 6). Jns 3ToH Uenu B 3aAaH-
HBIX CTBOpaX MNONEpeK BOJAOTOKA HATATHBAIOT KaMpPOHOBBIA TpoC, K KO-
TOPOMY Kpenat HeGoJIbIHe NEHOILUIACTOBEIE NOIUIaBKM. Ynucno nomaBkos
H MECTO HX YCTAHOBKH JIO/DKHEI COOTBETCTBOBATL YHCIY M MECTOIONOKE-
HHIO BepTHKaueii or6opa mpo6. Ha monnaBku noaBeMMBAIOT THPIAHABI
npucnocoGnenuit ana orGopa npo6, xoTopeie NpeACTaBIAIOT coboit OT-
Pe3KH KanpoOHOBOIO IIHYpa JIMHOM, HECKOJNBKO MEHBILUEH, ueM riyOuHa
BOJOTOKA Ha JaHHOH BEPTHKANHM, C 3aKPEIUIEHHHIMH HAa HHX €MKOCTAMH
Juia orbopa npo6 Boasl. BepxHuii KOHEI[ MIHYPa IHPJSHABI KPENAT Ha OC-
HOBHOM TPOCE, & K HIXXKHEMY - IPHKPENAOT Ipys. B kadecTBe emkocTeit
1A orbopa npo6 HCHONB3YIOT MONHITHICHOBEIE OYTBUIH BMECTHMOCTBIO
or 0,25 10 1 n. Yucno u mecTononoxkenne GyToinei B TUPISHAE HODKHBI
COOTBETCTBOBATL HCIY H IIOJIOXKEHHIO TOYEK orbopa mpob Ha JaHHOMN
BepTHKANHU. ByThinu ans oT6opa 3aKpHEIBAIOT CEUHANEHEIMM NIPoGKaMH CO
BCTABJICHHLIMH B HHUX JBYMA CTEKIAHHBIMH TpyOKamH 7 pasHOW IUIHHBI
(cM. pucyHok 6). H3mensa nuametp TpyOKH, Yepe3 KOTOPYIO POMCXOAUT
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3a60p BOZBI, MOXHO H3MEHATH BpeMA HanonHenus GyTsuiel. OGKYHO 310
BpeMs BHIOHPAIOT paBHEIM HE MEHES 2 MHH.

== I = I . AV~

[

/2

e |

CocraBnbele 4aCTH ycTpoicTpa (BHHM3Y):
1 —wioThk neHormnactoBsii (S00x500 Mm);

2- Tpoc xanponosnit (amamerp ceyenus 6 mm); 3— rpys (Maccoit 1 — 2 kr);
4~ eMKOCTb 2118 NpoGEI; 5— KONbLO 10 JHAMETPY EMKOCTH;
6-NnacTHHKA METAJLTHYECKas YISt KPEIUIEHHS eMKOCTH Ha Tpoce;

7- Tpy6xa mis Habopa BomBl

PucyHok 6 — CxeMa pa3MellieHns yCTpOiCTBa I OXHOMOMEHTHOTO
otGopa npo6 BOAHI IO CEYEHHIO PEKH B KOHTPONILHOM CTBOpE
(BBepxy)

ITpurorornenHan s orGopa npob cHcTeMa B HYKHEIH MOMEHT Bpe-
MEHHM PE3KHM NBHXXCHHEM BBEPX OJHONO M3 KOHIIOB OCHOBHOTO TpOCa
npuBoMTCA B nelicteue. IIpH 3TOM MOIUIABKH OJHOBPEMEHHO NEPEBOpPa-
YHBAIOTCA, H BCE THPIAHAK NOA AEHCTBHEM IPy30B YCTAHABIHBAIOTCA HA
BEPTHKANAX.
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ITo ucreueHun BpeMeHH HanonHeHHs OyTbuiei mepsbuiii 0T60p NMpo6
CUHMTaeTca 3aBepuweHHbIM. JIna crnepyiomero (ouepeaHoro) oréopa npob
OYTHUIH B THPIIIHAGX 3AMEHAIOTCA HA HOBble. I'MpAAHAB! YCTaHaBIHMBAIOT
Ha IUIOTHKaX H oTOOp Npob B 3a4aHHOE BPeMs MOBTOPSIOT.

Takue xe npo60oT60pHHKH, THPIAHALI NIpHcNocobnenn A orbopa
npo6 BOAB! TOJIBKO O3 HATATHBAHHMA OCHOBHOTO TPOCA, HCIONB3YIOT M NPH
NpoBe/ICHUH TPACCEPHBIX JKCIEPHMEHTOB Ha BojoeMax. B srom cmyuae
THPJIAHABL, 3aKpeIICHHblE Ha NIONNaBKaX, COPacsIBAIOT C HAYILETO Mo 3a-
InaHHoMy paspesy cyaHa. [Tocne HanonHeHuss OyThbuieii Ha oGpaTHOM my-
TH CyZHa npo6oOTOOPHUKH MOAHUMAIOT HA GOPpT.

Ecnn ruApoAMHaMHYECKHE YCNOBHA BOAHOTO 0OBEKTa TakOBEHI, YTO
MPOCTPAHCTBEHHO - BPEMEHHas 3Bomouus uuieiida mpoumcxonut mocra-
TOYHO MEICHHO, MOXHO HCNoNb30Barh GeicTpopaboTarowuuit GatomeTp.
B 3ToM ciyyae 1okl ObITh oGecneyeHbl YCIOBHA HANEXKHOH IPOMEIBKH
GaTomerpa 4YKCTOM npotouHol Bonoit. Cpoku ot6opa npo6 BoAbl HasHa-
4aloT MO pe3ylbTaTaM NPOTHOCTHYECKOTO pacyeTa MO MaTeMaTHYECKO#
Mogenn. Havamo otGopa NOMKHO COOTBETCTBOBATH MHHHMAIBHOMY
BPEMEHH TNpHX0Aa (HPOHTATBHOM YAaCTH 30HBI BBHICOKO3AarpA3HEHHLIX BOJ

(T.e. ¢ yderom 3HaveHu#t Ty ppmin), OKOHYAHHE — MaKCHMAJILHOMY Bpe-
MEHH TPHX0Aa XBOCTOBOH YacTH 30HBI 3ArPAHEHHEIX BOA (C y4ETOM 3Ha-
YEHHH Ty, xq(max))- [ BU3YaILHOr0 OPHEHTHPOBOYHOIO KOHTPOJS 3a 30-

HOi BBICOKO3arpA3HEHHBIX BOJX B MECTE BBEREHHA Tpaccepa B BOJHBIH
obbeKT B Hauane H KOHLUE HMHTHPYEMOTro aBapHiiHOro cGpoca MOXHO
GpocHTb HaGOpHI MOIIABKOB, KAXKABIM U3 KOTOPEIX CHAGXeH NMPHTOMJICH-
HEIM Ipy30M JUIA YCTORYHBOCTH MOIUIaBKa NPOTHB BETPa. 3a Bpems Ipo-
XOX/ICHHUS 30HBI BLICOKO3arPA3HEHHBIX BOJ| Yyepe3 CTBOP PEKH obilee YHc-
710 oT60pOB MPo6 BO BPEMEHA A0IKHO cocTaBiuAaTh He MeHee 10-15. Tlpn
HaJIMYMH MoTNaBkoB 3-4 oT60pa mpo6 JenaroT [0 X MPUXO/a M CTONBKO
K€ T0CNIE IPHXO/a NONJIaBKOB, 3aMBIKAIOLUMX aBAPHITHYIO CHTYaLHIO.

Hns nurenpHoro xpaHeHus (Gonee Tpex CYTOK) nMpobbl KOHCEpPBH-
py1ot xsopodopmom (2-4 Ma Ha 1 1 BoAEI).

7.7 KoamyecrseHHo0e ONpee/ieHHe TPaccepa B OTOGPaAHHBLIX
npo6ax u 06paborTxa nonyuennoii undopmaunn

Konn4ectBeHHOE ONpefeneHie Tpaccepa B Mpobax BOJIbI OCHOBAHO Ha
$unsTpauyn wiMepeHHOro obbemMa BOAE! 4epe3 MeMOpanHblil GHALTP C
paiMepaMy 1op, MEHBUIHMH, €M IHAMETPHI YacTHI Tpaccepa, M Moche-
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ZYIOIIEM TIOJICYETE YHCIIA YacTHI B [10JI€ 3PEHHS JIOMHHECUEHTHOIO MHK-
pockona (MukpockonuposaHue). IIpo6sl GuALTPYIOT TakMM o0Gpaszom,
4yro0bl MCKJIIOYHTH BO3MOXHOCTb 3arpsasHeHHs paboyell noBepxHOCTH
MeMmGpanHOTO (punbTpa. OTo6panHyio nmpoby BoAB! TIMATENBHO B36aNTHI-
BAIOT H yepe3 MeMOpanHKit GuALTp ¢ Aamerpom nop 0,45 MM GHUILTPY-
10T B Konby ByHzena onpegenennnuif ($puxcupyemblii) o6seM Bogsl. Om-
THMANBLHOM JUIA aHAJTH3a, ABISETCA TaKad IVIOTHOCT YHCNA YACTHIL, KOTAa
Ha MoBepXHOCTH MeMOpaHHoro ¢uiIbTpa XMaMeTpoM 12 MM, COLEPMKHUTCA
or 300 no 500 wactan. Eciu xoHueHTpaumn Tpaccepa B mpo6ax Mmana,
¢GunbTpalMIO BEAYT AO TEX MOp, NMOKa Npouecc AanbHeHmed PUIbTpaLun
He CTaHeT 3aTPYAHHUTENBHBLIM BCICACTBHE KoJbMaTamuu ¢GuiabTpa. 3amu-
THI B BOPOHKY 00beM BOAB GWILTPYIOT A0 KOHIA, H Ha 3TOM IPOLIECC
(GHIBTPALMY 3aKAHYMBAIOT. DMILTPOBANLHYIO BOPOHKY OCTOPOXHO, 9TO-
OBl He 3arpA3HHTL QUIBTD, PA3BMHAYHBAIOT, H HIETP NEPEHOCAT Ha Ipex-
MeTHoe cTeito. CBepxy GMILTP IUIOTHO NMPHXHMAIOT MOKPOBHEIM CTEK-
JIOM, ITOCJI€ Y€ro MpefMETHOE M NMOKPOBHOE CTEKIA (HKCHPYIOT HAa TOpUax
nunxoit nentolf. Iomyyennnii npenapar Tpaccepa MapKupyioT dioMacte-
POM M B TAKOM COCTOXHMM OH MOXKET GhITh MHKPOCKONHMPOBAH Cpa3y WM
XpaHHTBCA HeompeaeaeHHoe BpeMa. DunbTpar U3 konbul ByH3eHa mepe-
NMBAIOT B MEPHEIH LIMIIMHAP, TAE H3MEPAIOT ero obneM.

MHKPOCKONHPOBAHHE INpenapaTa Tpaccepa Ha MPEAMETHOM CTEKIe
OCYILECTRASIOT ¢ MOMOIBIO JIOMHHECUEHTHOrO MHKPOCKONA npu Bo36y-
MIAEHUH QITyOpeCLeHHH CHHE-(QHONETOBRIMH JIyYaMH (CBETOACHATENbHAA
nnactuHa 360-440 HM co ceerodmmsTpoM PC-1-4). B kauectse 3amm-
paomero cserodunstpa Menoms3dyior JKC18+XKC19. Kak npasuio, nox-
CYET YaCTHI{ Tpaccepa NPOBOAAT C IoMomkio o6bexTHBa —10x0,4 1 oKy-
aspos 1,1x7. Ilpn HeoGXOAMMOCTH BO3MOXKHO HCIOJIL30BaHHE 0OBEKTHBA
40x0,65J1, a Taroke Apyrux OKynspos. B mone 3peHHs IIOMHHECIIEHTHOIO
MHKPOCKOIA YaCTHIILI TPACCEPa JIErKO HAEHTH(GUIMPYIOTCA JaXe NpH Ha-
JIAIHMH [IOCTOPOHHHX YaCTHII [0 SPKOCTH, LBETY (NIyOPECIICHIMH, a TaKKe
no pazmepaM H popme YacTHIL.

Ilepen nauanoM moAcyeTa CEPHH GNM3KHX [0 KOHLEHTPALHAM NpPo6
MPHTOTABIMBAIOT CEPHIO NMPEABAPHTENBEHBIX NMPo6 ¢ pa3NMYHON KpaTHO-
CTHIO pa30aBieHHd, aHAIH3 KOTOPhIX NMO3BOJSCT YCTAHOBHTH ONTHMAJb-
Helit 061eM dunpTpanun.

Ha ocHOBe NPOCUHTHIBAHUA NOJEH 3pEHAA BRIYHCIAIOT CPEIHES YHCIIO
YaCTHI] B NOJE 3PEHHA.
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Ywucno actur N B eMHALE 06beMa, M, PACCYHTHIBAIOT 10 dopmyne

1000nS
“av (116)

roe S - nnowagk NOBEPXHOCTH GUIBTPa, oM’

V - 06BeM IPOUITLTPOBAHHO# BOJEL, CM';
1 — CPE/IHEE YMCIIO YACTHIL B OZHOM T10JIE 3PEHAS;
@ — IWIOmANb 3PEHHs, CM2.

N =

Huorza HEoOXOAHMO YXKe B XOZLE CAMOTO IKCIIEPHMEHTa MONYYHTb,
x0T Obl OPHEHTHPOBOYHO, KapTHHY paclpeAelNeHHs Tpaccepa Ha MCCIie-
IyeMoii akBaTopuu. JTO ObIBaeT CBA3aHO, KaK MpaBHIIO, C HEOOXOAUMO-
CTBIO BHECCHHS KOPPEKTHPOBOK B MPOCTPAHCTBEHHO - BPEMEHHYIO CXEMY
orbopa npo6 BoABI Ha OCHOBE YTOYHCHHOH HH(OPMaIMH 0 dakTHYECKOIH
3BOJIIOLMM Luielia pacnpocTpaHeHHs Tpaccepa. B 3TtoM ciryuae 4actb
npo6 GHUABTPYIOT 3Jech e B XOJ€ BLINOJHCHUA IKCIICPUMEHTA, H 3TH
($HUIBTPH cpasy MHKpockonHpyioT. IIpu 3ToM B LENsiX 9KOHOMHH BPeMEHH
NPOCMAaTPHBAIOT HE BCIO MOBEPXHOCTH (PHILTPa, a TONBKO ee yacTh. Ecre-
CTBEHHO, YTO B 3TOM Cily4yac Heo6XoAMMO 06ECnedHTh NMOCTOSHCTBO OT-
HOIUEHHs MPOCMATPHBAEMOH 9aCTH MOBEPXHOCTH GMILTPa K ero oOiei
nosepxHocTH. HanGonee nmpocro 310 peanusyercs nyTeM NpOCYUTHIBAHHA
nosiefl 3peHus 110 ABYM NEPNEHANKYIIPHBIM RHaMeTpam (PuibTpa.

8 Hicnonb3oBanue pe3yaLTaToR HabaioaeHHii HA BOAHOM
o0nexTe A KOPPEKTHPOBKH NPOTrHOCTHYECKHX AAHHBIX

8.1 IonyyeHHbie pe3ynsTaThl HabmoneHHH B KOHTPONBHBIX CTBOPaX
3a MepeMeIleHHEM 110 PEYHON CETH 30HbI BLICOKO3arpA3HEHHEIX BOX MOTYT
6bITh MCTIONB3OBAHE! 1A KOPPEKTHPOBKH MCXOAHOH MH(OpMauHxu o ped-
HOM TOTOKE H PE3YIbTaTOB NIPOTHO3a,

Koppexruporka ucxonHo# mHpopMaLMu JOMKHa TPOBOAUTECS B ClIe-
Adyiomeii MOCNEN0BaTENbHOCTH: BHa4Yale KOPPEKTHPYETCA CKOPOCTH Mepe-
MEICHHUA CEPeMHEI 30HRI BLICOKO3AIPA3HEHHLIX BOA, 3aTeM TMpoleaypa
MOJTy4EHHA MAKCHMANBHOH KOHIEHTPALMH 3aTPs3HAIOIICTO BEILECTBA, Ja-
Jiee YTOYHACTCH pacyeT BPEMCHH NPHOLITHA B KOHTPONBHBIH cTBOp (poH-
TanbHOM M XBOCTOBOM 4acTH 3to# 30HHL. Ilocie nepedHcneHHOro B 3aBH-
CHMOCTH OT 0COGEHHOCTH MOCTYIIIEHHS 3arpA3HAIOIIETO BELIECTBA B BOA-
HEI OOBEKT MOXeT OLITh CKOPPEKTHPOBaH pacdeT COJACPXaHHA 3arpss-
HAIOWIETO BEWECTsa NO GOPMaM ero MHTpaLUH.
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8.2 TlepBoii BeckMa BaXKHOH XapaKTepHCTHKOH, TpeGyromel Koppex-
THPOBKH, ABJAETCA CKOPOCTHL MEPEMEIIEHHA 1O PeyHOH CeTH BLICOKO3a-
TPA3HEHHBIX Macc BOABL. JUIA KOPPEKTHPOBKH 3TOH XapaKTEPUCTHKH B
npesiejlax KOHKPETHOTO y4YacTKa PeKH TpeOyloTcA Hajiuuue pe3yJNbTaToB
HabJII0IEHHH 33 NPOXOXACHHEM BCEH 30HBI BBICOKO3arpsA3HEHHbIX BOJ HC-
KYCCTBEHHOrO (10 Tpaccepy) WM aBapHfHOTO NPOHCXOXKACHHSA (1O Bano-
BOMY CONEPKAaHHIO 3arpA3HAIOIIETO BELECTBa WM CYMMapHOH €ro KOH-
LEHTPallHH B PAaCTBOPEHHOM BHJE M COPOHPOBAHHOM Ha B3BECH COCTOA-
HHH) Yepe3 HCXOAHKIH W 3aMBIKAIOLIMI y4acTOK CTBOPHI (Ha NEPBOM y4a-
CTKE PEKH HMCXOIHEIH CTBOP MOXET OBITH PacrmoNiokeH HEMOCPEACTBEHHO
Ha MECTe aBapHIfHOTO BBINTYCKa 3arpA3HAIOILEro BemecTBa). Pacuer neii-
CTBHTEJILHOH CKOPOCTH TEpPEMENICHHSA BLICOKO3ATPS3HEHHBIX MACC BOIHI
Ha HHTEPECYEMOM YYacCTKE PEKH MOXHO MONYYHTh, UCMIONE3YA CHEAYIo-
I{HE BEIPAXKCHHS:

tx,a - tn,l - TCT(YI‘), (117)
LX

Ug = (118)
CT(yT)

TA€ Oyr - YTOYHEHHasds CKOPOCTh NepeMelleHHA 3arpA3HEHHBIX BOAHBIX
Macc Ha PacCMaTPHBAEMOM YYaCTKE PeKH, M/c;

l,.s: Ixe = COOTBETCTBEHHO BpeMs (MECAL, YHCIIO, HaChl, MHHYTHI), KOTZa
B HCXOJIHOM M 3aMEIKAIOLIeM PedHoit yJacTok cTBopax Ghulo
3aMKCHPOBAHO NPOXOXKACHNE CEPEAMHBI 30HBI BHICOKO3a-
TPA3HEHHBIX BOJ (CEPERMHEI NPOAONEHOTO PACTpeAeICHHUS C
KOHLEHTPAUHAMH 3arpsA3HAIOMErc BeleCTBA Ha YpPOBHE,
PaBHOM WJIH NpeBbilalomeM 3HaucHre C,,);

Tenyr) - YTOYHEHHOE BpeMsA nepeMeuieHHa (noberaHus) 3arpA3HeH-
HBIX BOXHBIX MacC Ha PacCMaTPHBAEMOM PEYHOM YYacTKe
(Gepercs kak pa3lHMIA MeXAy 3HAYEHUAMH f, M 1,, B Ce-
KYHJAx);

L, - n1MHAa paccCMaTPHBAEMOrO PEYHOrO Y4acTKa, M.

Eciu 3Havenns vyr OBIIM DOMYyYEHB! IPH PAATHYHEIX PAaCXOJax ped-
HOIi BOJIB, TO 1eNeco00pa3HO PaCCINTATh YPABHEHHE PEIPECCHH ANIA CTa-
THCTHYecKoii cea3n THNA vyr= f{Q). [lomyuenHoe B peaynsrare CTATHCTH-
4ECKOI0 aHAJH3a YPABHEHHE MQXKHO HCIIO/IB30BATh I pacyeTa, napaMer-
pa vyr TpPH NMPOTrHO3€ NEPEMENIECHHS N0 PEXE BLICOKO3ArPAIHEHHLIX BOJ
NPH APYTHX FHAPOJIOTHYECKHX YCIOBHAX.
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8.3 Cnenyiomeii BaxHOI XapaKTEPHCTHKOM ABIACTCA MaKCHMAJIbHas
KOHIIEHTPAIluA PaCCMATPHBAEMOrO 3arpsA3HAIONIETo BEIIECTBA B 30HE BHI-
COKO3arpA3HEHHEIX BOA NPH NMPOXOXKACHHH €€ Yepe3 3aMBIKAIOIMH HHTe-
pecyeMblit pedHO# y4acTOK KOHTPOMbHEIH CTBOP Cinax x. TaKylo XOppekTh-
POBKY >KENaTelbHO NMPOBECTH, €CNTH MOMyYE€HHOE N0 3aHOBO NPOBEJEHHO-
MY IIPOTHO3Y NPH Ugp= Umg,= Dyr 3HAYEHHE Cqox OTIHYAETCHA OT (ak-
THYECKH 3aperncTpupoBaHHoro Gonee ueM Ha 5 %.

KoppektipoBka ocymiecTsiseTcs NoJ00pPOM TAKOro 3Hau€HMA Koag-
¢unHenTa caMoodMIIEHUA peyuHOi BOALI Kyr, NPH KOTOPOM pa3sHHIA Me-
Iy MPOTHOCTHYECKHM H (akTHdeckuM 3HaueHHAMH C,.. . OyneT npak-
THYECKH HECYLIECTBEHHOH. JUIs HEKOTOPBIX 3arpsA3HAIONIMX BEINECTB MO
pa3HBIM NPHYHHAM, B T.Y. B CBA3U C HECOBEPLIEHCTBOM (hOpMaTH3alNH
NPOMCXONAILMX NPOLECCOB (HANpHUMep, VIS ONHCAHHA PACTBOPEHHSA Te-
peMeLIAIoLIErocs 1o AHY pycla peKH «TAKEIOoro» TeXHUIECKOro nmpoayk-
Ta), ko3 dumrenT Kyr MOXeET 0Ka3aThCA CO 3HAKOM «MHHYC».

8.4 Ilocne noxyueHNs YTOYHEHHBIX 3Ha4eHHH vyr H Kyr NpOBOAHT-
CA KOPPEKTHPOBKA 0)KHAAEMOr0 1O NPOTHO3y BPEMEHH, KOrAa ¢poHTanb-
Has 4acTh 30HbI BHICOKO3arpa3HEHHBIX BOJA JOCTHTHET 3aMBIKAIOIIEr0 MH-
TepecyeMblif Y4acTOK PeKH KOHTPOJIBHOTO CTBOPA Tygp. JaHHYIO KOppek-
THPOBKY OCYIIECTBISAOT MyTEM NMPOroHKH nporpammel pacyera va [I9BM
¢ moabopoM Takoro 3HaueHns KodhpQHUHEHTa ayr, IPH KOTOPOM paccyu-
THIBAEMOE 3HAYEHHE Tr g, MPH HCTIONBIOBAHHH TTONYYCHHBIX 3HAYCHHI Dy,
H Ky, Gyner uMeTs MMHUMaIBbHOE OTIKHYHE OT PaKTHUECKOrO. YTOUHEHHOE
3HaueHHne KodpuLuneHTa ayrcaeayer nonbuparhs B npeaenax 0,01 - 0,45.
C yBesuueHHeM 3HaYEeHWH ayr PacCUMTHIBAEMEIC 3HAYCHHMS MapameTpa
Ty, gp CHHXKAIOTCH.

AHaOTHYHYI0 NPOLENYpPY BEIMONHAIOT A1l KOPPEKTHPOBKH OXUAE-
MOT0 1O MPOTHO3y BPEMEHH, KOT/la XBOCTOBAA JacTh 30HBI BRICOKO3arpsi3-
HEHHBIX BOJI IOCTHTHET 3aMBIKAIOILEr0 HHTEPECYEMBbIii Y4aCTOK PEKH KOH-
TPONBHOTO CTBOPA Ty, KOPPEKTHPOBKA MPOBOAMTCSA IYTEM IIPOrOHKH
nporpaMME! pacueta Ha IIDBM c¢ non6opom Taxoro 3HaveHus Ko3hduun-
eHta Pyy, NP KOTOPOM PACCMaTPHBAEMOE 3HAYEHHE Tyyy NMPH HCIOJNB30-
BaHUM MOJYYEHHBIX 3HaueHuit vy, Ky, ayr Gyaer uMeTh MHHHMAIBHOE
OTIINYHE OT PaKTHUECKOTO,

YTouHeHHoe 3HaYeHHMe KodpduuueHta fyr cieayer nmoxbuparh B
npenenax ot 0,01 no 0,2. C ysenuueHneM 3HavueHnit fyr pacCHHTBIBAE-
MEbI€ 3HA4YEHHMA MapaMeTpa 7,,, ysenuuuBaioTcis. Ecnu B cTBOpE, 3aMBI-
KalouleM pacCMATPMBAEMBIH Y4acTOK PEKH, IO pe3ynsTaTaM NpPOrHO3a
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3HAYCHHS Cppoyx CTANTH 61M3KH K ypoBHIO C,, M B PaCTIPE/ICTIEHUN KOHIIEH-
TPauMM 3arpA3HAIONIErO BELIECTBA B XBOCTOBOH ero wactu HaGnionaercs
JOTIONHHTEABHBI NHK (POCT) 3HaUEHHH KOHUEHTPaUHH, TO AJIA 3TOTO y4a-
CTKa CIeAYeT. NPHHATB, YTO Syr= 0.

Hcnoms30Banue BCEX MONYYEHHBIX YTOYHEHHBIX APAMETPOB Dy, , Kyr,
Oy, fy: NOMKHO GHITH OrPaHHYEHO TONBKO PACCMOTPEHHBIM KOHKPETHBIM
YYacTKOM PEKHM B COOTBETCTBYIOINMX KOPPEKTHPOBKE I'MIPOJIOTHYECKHX
YCJIOBHMAX.

OdpexT MCNONB30BaHAS OTKOPPEKTHPOBAHHEIX [APaMETPOB UIA MPO-
THO32 XAPAKTEPHUCTHK 30HBI BHICOKO3ATPA3HEHHHIX BOA B KOHTPONBHBEIX
CTBOpPaX HIXKENEKAIMX PEYHBIX YJAaCTKOB 3aKIIONAETCA B CYXKEHHH NPO-
TFHO3HPYEMOr'O HHTEpPBA/A OTACIBHEIX XapaKTEPHCTHK 3TO 30HEI, pacCyH-
TAHHBIX NPH CpeAHeit M MAKCHMAIBHOH CKOPOCTAX TEYEHHS PEHOMN BOAKL.

8.5 Ipr nmuTauun asapuitnoro c6poca ¢ opueHTauueil Ha KOHKpeET-
HOE CPaBHHTEIBHO YCTOHYMBOE B BOJAHOI Cpe/ie 3arpA3HMIONIee BEIIECT-
BO B KauecTBe ypoBHA C,, cnenyer 6paTe 3HaueHHE KOHICHTPALHH Tpac-
cepa C ,y7p), PACCHHTARHOE 11O opMyne

Crern)
Csa{m= nxp" ’ (119)
n = CCT(max) R
Tae ® =T C — (120)
a3

Cran) - MCXOHAA KOHIEHTPALKA TPAaccepa B CTOYHLIX BOAAX;
Cctimax) - MAKCHMANBHAS KOHUEHTPALHMA HHTEPECYEMOTO 3arpA3HAIO-
IIEro BENIECTBA B HMMTHPYEMOM aBapHitHOM cGpoce cTou-
HBIX BOJ;
C,; - YPOBCHb KOHICHTpPAIMH 3arpA3HAIONIETO BElICCTBA, HAIH-
9He KOTOpPOTO B PEYHOH BOAE PaCUCHHBAECTCSA KaK OMacHOE
BBICOKOE 3arpsi3HeHue.

8.6 B cimyuae TpauncnioprHoli aBapnu ¢ pa3nusoM HedTH 0cOGEHHOCTD
KOPPEKTHPOBKH IIPOrHOCTHYECKOro pacdeTa KOHILEHTpauuu Hedrenpo-
ZYKTOB B PEYHOI BOJIE 3aK/TIOYAETCA CIERYIOMIEM.

JU1A mepBoro peyHoOro y4acrka ¢ MCIoMb30BAHHEM OAMHAKOBOIO 3Ha-
yeHUA K03 unuenTa CKOPOCTH CaMOOSHIIEHHS peyHoi Boas K ot Hed-
TENpPOAYKTOB B [UIEHKE M BOXHOM PacTBOpe B HCXOAHBIX JBHHBIX KOppEK-
THPYIOTCA JONM HAYAILHOTO PacnpefieliecHHA HedTH B PEYHOM TOTOKE M
nnenke. [Toa6op yxasaHHsIX Aone#t BRIIONHAETCA MPOTOHKOH MpOrpaMME!
DO TONYYEHHs MHHUMANBHOTO OTIHYHS MAKCHMAJIBLHON KOHICHTpAaIMH
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He(TenpoAyKTOB B peuHO# BoJe, MONYYEHHOH MO AaHHBIM pacyera H 3a-
PETHCTPUPOBaHHON Npy HaGmoneHHH (B OaHHOH NpOLEAYPE BO3MOXKHO
HEKOTOPOE H3MEHEHHE 3Ha4eHHMit kodhduunenTa K OTAENEHO Jif NIEHKH
H peyHoit BoAHI). Jlna nocnenyomHX y4yacTKOB PE4HOH CETH KOPPEKTH-
POBKa KOHLEHTPallnH He(TenpoayKTOB B BOJAE M MX OOIIEro KOJIHYECTBa B
UICHKE OCYIECTBIAETCA OOLIMHBIM NyTeM, T.e. MoxbopoM Koddduiien-
TOB CKOPOCTH CaMOOYHILEHHA K OTAENbHO A1 HeQTENPOAYKTOB HAXOAM-
[MXCA B BOAC U TIIEHKE.

8.7 IIpn paccMOTpEHHH TPaHCHOPTHOH aBapuK co cOpocoM 3arpsas-
HAIOLIEr0 BEIECTBA B BMIE <«TSHKEIOro» CHIMYYEro NPoAYKTa OcoOeH-
HOCTb KOPPEKTHPOBKH pacyeTa ero KOHUEHTPALUH B PEYHOM BOJE 3aKITIO-
gacTca cneayomeM. Ecii ecTh naHHbIE, YTO COPOIUCHHBIH TEXHHYECKHiA
MPOAYKT He 3aToHyN (He ObuI0 3amoBoro cbpoca B BOAHbIH 00BEKT, Yac-
THIBI IPOAYKTa MMENH IUIOCKHH BHJ M IUTAHHPOBATH B BOXHOM IOTOKE H
T..), TO CNeAyeT OTKOPPEKTHPOBAaTh 3Ha4YeHWe «pacrpelIeNHTENLHOro
YPOBHS IUIOTHOCTH» (IO ymonqaﬂmo paenoro 1010 xr/M’) no ypoBHs
ruioTHocTd Boas! (1000 kr/m’). JUis mepBOro pevHoro y4acTka B MCXOI-
HEIX JaHHHIX B NMEPBYIO OYEpeab KOPPEKTHPYIOTCA 3HaYeHHe Kodadduiu-
eHTa k;, XapaKTepU3YIOLIEro JOMI0 HCIONb3YEMOH PacTBOPUMOCTH 3a-
TPA3HAIONIETO BEILECTBA, HAXOAAILETOCS Ha MOBEPXHOCTH JOHHEIX OTIO-
xKeHuil Texuuyeckoro mnpoaykra. ITomGop 3Hayenuit koapduumenta k,
BBITIOJTHAETCA NPOTOHKO# NPOrpaMMBI A0 NMONMYyYEHHs MHHHMAJBHOrO OT-
NHYHA MaKCHMANLHOM KOHLEHTPALMH 3arps3HAIOILEro BelleCTBA B BAJO-
BOi1 dopme B peuHOl BoAe, NOIYyYEHHOH 110 JaHHLIM pacyeTa M 3aperucT-
PHpOBaHHOH NpH HaGMIONAEHHH B TIEPBOM KOHTPONBHOM cTBope. J{ng «mer-
KHX» CBIYYHX NPOAYKTOB MO IAaHHEIM, MOJy4EHHBIM B KOHTPOJIGHOM
CTBOpE NEPBOrO BBIICNICHHOTO PEYHOTO Y4acTKa, CIEAyeT OTKOPPEKTHPO-
BaTh NMPHHATEIA B HCXOXHBIX JAHHBIX KOd(]HUHEHT yBenuueHHs 0ObemMa
MPOAYKTA NMpH Ha4yalbHOM CMEIIEHHH ero ¢ pe4yHoil Bojo# (no ymomnua-
HHIO KO3(()HIMEHT B HCXOAHBIX AAaHHBIX NPUHHMAeETcA paBHbIM 2). Jlis
NOCJEAYIONHX YYaCTKOB PEYHOH CETH KOPPEKTHPOBKA PacyeToB KOHLIEH-
TPalMH BAJIOBOTO COAEPXKaHUA 3arps3HAIOLLEro BELIECTBA OCYIIECTBIAET-
CA MyTeM KOPPEKTHPOBKH (nof0opa) 3HaueHuit k03¢ HIMEHTOB CKOpOCTH
camMoovHUILeHH K.

8.8 B cnyyae TpaHCHOPTHOM aBapHHd C 3arpA3HAIOIIMM BEIECTBOM B
BUAE «TAKENOH XKHAKOCTH» INIaBHOE BHHMAHHE O BCEX KOPPEKTHPOBOK
CNEAyeT YAEANTb GaKTy - NEHCTBHTENBHO JIH 3Ta JKHAKOCTH NIPH HCXOAHOM
TIJIOTHOCTH NPOAYKTAa IOTIajia Ha HO PEKH, a TaloKe NEPEMEILACTCA M0 AHY
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pycna peKkH ¥ NpH 3TOM CMEIINBACTCH WM HE CMEIMBACTCA ¢ pedHoli Bo-
noii. Mtorom nasHOH NMpoBepkM MoXeT OBITH KOPPEKTHPOBKA 3HAYEHHN
«pacnpenenmenmoro YPOBHS MJIOTHOCTH» (110 YMOMYAHHIO PABHOrO
1200 kr/M®), €CI¥ 10 TEM WM HHEIM NpHYHMHAM KHAKHI MPOAYKT HE 3a-
TORYJ;  WaH, «KDHTHYECKOM IUIOTHOCTH» (NI0 YMOJYaHHIO paBHOM
100000 kr/m*), ecnu mpM MeHblIEM 3HaYeHMH MIOTHOCTH TeXHHYECKHH
MPOAYKT MNPaKTHYECKH HEe CMELIMBAcTCA ¢ pedHOH Bomod. Creayiomum
IaroM AO/DKHA MATH MPOBEPKH PacueTa CKOPOCTH MEPEMELICHUA UCH-
TPaIbLHOM HacTH 30HEI 3arpA3HEHHBIX Boh. JiA oroil 3amauum Tpebyerca
npoBecTH nojaGop HaubGosiee BEPOATHOTO 3HAYEHMA PacXofa «THXeNoH
MKHAKOCTH», MPH KOTOpOM OyAyT GiM3KM CPOKH PACCUMTAHHOIO H AekcT-
BHUTENLHOTO NPHXOJAa LECHTPAILHOH YacTH 3arpA’HEHHOM 30HE B KOH-
TponbHEii crBop. Eciu meer MecTo pasbaBneHHe «TaKeNol KHAKOCTH»
B PEYHOIf Bozie, TO KOPPEKTHPOBKA pacueTa KOHLCHTPALMA 3arPA3HSIONIC-
TO BEILIECTBA B KOHTPOJIIBHOM CTBOpE OCYUIECTRISETCs OOBIYHEIM MOAGO-
pom Ko3(dHIHEHTa CKOPOCTH CaMOOYHIICHHA peuHo# BoAsl K ot pac-
CMaTPHBAEMOT0 3arpsA3HAIOmero Bemecrsa. Jiis «1erkoro» XHAKOTO Tex-
HU4ECKOro TMPOAYKTa BCE KOPPEKTHPOBKH PacdeTa He OTJIHYAIOTCA OT Ta-
KOBBIX ANs aBapHitHOro cpoca cTouHsix BOA.

8.9 Jlasee ¢ MCnonb30BaHHEM OTKOPPEKTHDOBAHHBIX, KAK YKa3aHO
BHINIE, HCXOMHBIX NapaMeTPOB, ONPEACHAIOMHMX XapaKTep NepeMemeHHs
30HE! BEICOKO3arpA3HEHHBIX BOJ, PEKOMEHAYETCH BHITOJIHATH YTOTHEHHE
pacveTa CoJIepKaHusA 3arPA3HAIONIETO BEMECTBa B OTAENBHBIX HOpMax ero
MHTPalMH H, Npex/e BCEro, yToYHEHHE COOTHOLIEHHSA €TI0 COAEPXKAHHA
Ha B3BECH H B PACTBOPEHHOM COCTOSHMM. JINs yKa3aHHOM LieNH MCIONb-
3yI0TCA Pe3ylbTaThl HaOMoOAEHHH B KOHTPOJNBHHIX CTBOPax Ha BOAHOM
0OBEKTE 33 COXEPKAHUEM 3aTPAIHAIONIErO BEMECTBA B PACTBOPEHHOM BU-
ne (punsTporaHHble NpoGLI peyHOl BOAKI) M COPGMPOBAHHOM Ha B3BECH
COCTOAHHHM (aHANH3 BENMIECTBA HA B3BECH, OCTaBIIeHcA nocne GUIbTpalHH
Ha MeMGpanHoM (unbTpe ¢ auaMerpoM nop 0,45 Mk). ITo nony4YeHHEIM B
KOHTPOJILHOM CTBOPE HaTYPHbIM JIaHHEIM YTO4HSAETCA K03 uimeHT pac-
npeaeneHus k,, N1 pacCMaTpHBAEMOr0 3arps3HAIOMEro Bemecrsa. Jlanee
onpenensercs Gojiee TOYHOE JUIA PaCCMATPHBAEMOH CHTyalMM 3Ha4CHHE
€MKOCTH KaTonHoro obmena (EKO) rauHucThX BemecTs z,,. EKO s
PaccMaTPHBAEMOTO 3arpA3HAIOLIET0 BEIIECTBA NOY4aloT MyTEM HPOroH-
kH nporpamMmbr Ha II9BM 1 noaGopa Takoro 3Ha4YeHHA Zyy» NPH KOTOPOM
6yaer nonydeHo HanbGosiee GIH3KOE MPOrHO3IHOE 3HAUCHHE KOHLEHTPaIHH
3arpA3HAIONIETO BEMIECTBA HA B3IBECH K H3MEDEHHOMY.
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IIpnaoxenne A
(ob6s3aTensHOE)

ANropHaTM pellieHHs 331a4H N0 NPOrHo3y XapaKTepHCTHK
30H BbICOKO3ArPA3HEHHBIX BOA B 3aAaHHBIX KOHTPOJIBHBIX
CTBOpax pevHoi ceTn

A.1 O6une cBeaeHns

Hcxoas 13 ocobeHnocTeii HexoaHO#H MHGoOpMalLuy, MOXKHO BBIAEIHTE
TPH BapUaHTa NMPOTHOCTHYECKHX PACHETOB XapaKTEPHCTHK 30H BBICOKO3a-
TPA3HEHHBIX BOA:

1) OpHEHTHPOBOYHBIi MPOrHO3 BPEMEHH BO3MOXKHOIO pacnpocTpaHe-
HHS 30H BBICOKO3arpA3HEHHEIX BOJ MO PEYHOH CETH MPH HAIWYHH CBE/E-
HUH TOIBKO O BPEMEHH M MECTONONOXEHHH aBapHitHOro cGpoca 3arpss-
HSIOIIETO BEICCTBA;

2) mporHo3 pacnpoCTPaHEHHA 30H BBICOKO3arPA3HEHHBIX BOX MO pey-
Hoif ceTH 1o pe3ynkraTaM HaOMIOACHHH, MONYy4EHHEIM B MCXOMHOM KOH-
TPOJILHOM CTBOPE PEKH;

3) nporHo3 pacnpocTpaHEHHA 30H BbICOKO3arpA3HEHHEIX BOA MO pey-
HO# CeTH NpH HAIHYHH CBeACHUH 00 H3IMEHEHHMAX pPacXoAOB aBapHHHOIO
c6poca CTOYHBIX BOJ H COAEPKAHNH B HHX 3arPA3HAIOMHNX BEIIECTB.

ITporHocTH4ECKHH pacyeT NOCNEACTBHI TPAHCIIOPTHEIX aBapuid sBJiA-
€TCA PasHOBHAHOCTEIO TPETHEro BAPHAHTA NPOTHOCTHYECKHX PacyeToB.

B pesynbrarte pemenus 3aaa4y no moGoMy U3 BADHAHTOB MOJNYJaeMble
pe3yNbTaThl OMHCBHIBAIOT XapPaKTEPUCTHKH 30HBI BRICOKO3ArpA3IHEHHEIX BOX
NPM TIPOXOXACHUH €€ 4epe3 3aNaHHEIH KOHTPONBHEIH CTBOP, PacroNOKeH-
HBIH HHKE MECTAa aBapUHHOro c6poca CTOYHBIX BOJ, HIM HCXOJHOTO CTBOpA
PEKH, TZi€ NEpBOHAYANBHO ObLTH H3MEPEHB! XapaKTEPHCTHKH 3TOH 30HEI

A.2 AnropuT™ pelleHHs 3aJ1a4H MO NEPBOMY BapHaHTY

A.2.1 JIns pemieHus nepsoii 3anauu TpeGyercd CleAyIOmas HCXOAHAs
uHpopmaum:

- paccrosuue L (M) oT mecra (cTBOpa) aBapuitHOro cOpoca 3arpas-
HAIOLIETO BEMECTBA IO NEPBOTO «Y3/I0BOr0» KOHTPOJBHOrO CTBOpA Ha my-
TH NepEMELIEHHS BRICOKO3ArPA3HEHHEIX BOJ IO PEYHOH CeTH;

- o6mas mpOTAKEHHOCTs yuacTKa (YYacTKoB) BOXHOro obnekra L,
(M) ot Mecra (cTBOpa) aBapHifHOro cOpoca 3arpA3HAIOLIEr0 BEIIECTBA 1O
33J]aHHOTO X-TO CTBOpa (CTBOp 3aMBIKAIOMHUii PaCCMATPHBAEMEIi y4acTOK,
He JIOJDKEH PAcIoNaraTsCa HUXkeE «y3J0BOro» KOHTPONLHOTO CTBOPA);
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- BpeMs ¢ , (4MCII0, MECAL, 9achl, MUHYTH), Koraa Guuio 3aduxcupo-
BaHO HaYalo aBapUitHOro c6poca 3arpA3HAIOILEro BEIICCTRa;

- Bpems 1 , (1MCII0, MECHALI, Yachl, MUHYTHI), kOraa 6510 3adukcHposa-
HO OKOHYaHMe aBapHitHOro c6poca 3arps3HAIOILEro BEeCTBa (Ha MOMEHT
Hayauia NMPOTHO3a JaHHEIE O ¢ , MOT'YT OTCYTCTBOBATh);

- NPOTAXEHHOCTh L; (M) BELACHEHHHIX B mpelenax paccTosHHA L,
XapaKTEepHEIX N0 MOP(OMETpHYECKHM WIH JAPYTHM XapaKTepuCTHKaM
Y4acTKOB pek;

- CpEAHss CKOPOCTh TE€YEHHSA BOABI 0y (M/C) HA j-M BBIACICHHOM Xa-
PaKTEPHOM YJaCTKE PEKH;

- MaKCHMAaNbHasA CKOPOCTh TEHCHHS PETHOH BOMBI Dpmgy, ; (M/C) HA j-M
BHIJCNIEHHOM XapaKTepHOM YYacTKe MIH KoddduumeHT nepecuera K ,;
3HAYCHUH DgpjB Omay, j &

- cpenuss ray6una pedHoro noroka Hj, (M) Ha j-M XapaKTepHOM y4a-
CTKe;

- CPeAHAs WMPHHA PEYHOro NOTOKA Bj, (M) Ha j-M XapakTepHOM Yy4a-
CTKe;

- KOO (})HIKEHT IISPOXOBATOCTH pYCNa PEKH 7, ; HA j-M XapaKTep-
HOM yyacTke (6epercs no Tabnuue 2 wim 3);

- K03(hHUMEHTA 1IEPOXOBATOCTH HHKHEH NOBEPXHOCTH JIAA N, ; (Oe-
peTCs PN HANWYKH NISASHOrO nokposa no TaGmaue 8);

-4HCIIO 1 BEIZEAEMBIX XapaKTEPHBIX YYaCTKOB PEKH B npeaenax L, .

A.2.2 PacueT MaKCHMaJIbHOM CKOPOCTH TCYCHHA BOXBI Upay ; HA j-M
BBIACJICHHOM XapPaKTEPHOM y9acTKe, €Cl¥ B HCXOJMBIX JAHHBIX OTCYTCT-
Byer uR(opMamHa 06 3Tol XapaKTepucTHKe, a H3BECTeH Koddduuuent
K, j, sumonusior no ¢opmyrne

o =lwi
max,j : A.l
K,, (A.1)

A.2.3 Pacuer cpeHEB3BEIEHHBIX IHa4YCHUlt cpeauelil 1 MakCHMAaIL-
HO# cKopocTeil TedeHHs pedHOd BOABI Ha 3alaHHOM yJacTke JIMBOH L,
AOPOBOAAT MO (hopMynaM:

L
v. =—"-,
? a L (A2)
- vcl"-’
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« L
Onars = L (A3)

j=1 vma.x. Jj
A.2.4 PacyeT cpeIHEB3BELIEHHBIX 3HAYEHHH BCEX NMMPUBEACHHBIX B HC-
XOAHBIX JAHHBIX MOP(OMETPHYECKHX XapaKTEPHCTHK pycia pekH Hs Bs,
P 1, 1 OCYIIECTBIAIOT 1O pOpMYNE

» _&LiR,

rae R., - CpeIHEB3BEMIEHHOE 3HAYEHHE HCKOMOH XapaKTePHCTHKH;
R, - 3HaueHne MapaMeTpa Ha j-M BBIACICHHOM XapakTEPHOM y4acT-
K€ PeKH.

A.2.5 Pacuet xoapduurenTta lllesn ¢ BHIIONHAIOT MO CIAEAYIONMM
tdbopmynam:

- NIDH HAIMYHH B HCXOIHEIX AHHEIX HHQOPMALMK O n, (TIPH HANH-
YUY JIEASHOTO [TOKPOBA Ha peKe):

1 ¥
C=EM (05 I'L) ! , (A.5)
rune
LS .67
n,=n. |1+ n
e = Ty " . (A.6)
15n,, mpu OSH <lm
r= : A7)
13|n,, npu OSH, >l ’
- TIPH OTCYTCTBHH 3HAveHuil n,
( H')ZﬁJZ—O.lHJSJl_i.(JE -0, J
c= o : (A.8)

A.2.6 Pacyer k03(HuHeHTOB NPoAONBHOlM aucnepcuu D, NPOBOAAT
o cnenyomuM GopMmynam:
- B CJTydae, Koraa
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B> 10m, (A9)
Dyimax) = 43000 Ho 0 g ¢ >, (A.10)
Diminy = 43000 He 0"y c 2%, (A.11)

A€ Dymax)» Dymin) - COOTBETCTBEHHO MAKCHMAILHOE H MHHHUMAIBLHOE
3HadeHUA KodpuuHenTa npononsHO# qUCepeHH,

M’/c);
- B MPOTHBHOM CIIydae
1,49
Dx(max) = 1.81 H‘ v.mx C -0.63 [g.—) » (A.12)
1,49
Diyminy =1,81 Ha 0"y ¢ 0% [%} . (A.13)

A.2.7 PacueT BpeMEHH NICPEMELIEHNS BOZHLIX MacC Ha peYHOM yua-
CTKE MEXAY HCXOAHBIM M 3aJIaHHKIM KOHTPOJIbHBIMH CTBOPaMH Tcr BbI-
NONHAKOT o GopMynam:

£

Tenman = 35 (A.14)
p

. =1
CT (min) — U‘ ’ (A.IS)

max,x

rmae TCTimax) » ‘l’cr(,m,.) - COOTBETCTBECHHO MAaKCHMAJILHOC U MUHHMMANRHOE
3HAYEHHUA Tor.

A.2.8 Pacuer BHIXOAHBIX JaHHHIX IPOBOJUTCA CAEAYIOLIMM 06pasoM.

A.2.8.1 Oxumaemoe NO NPOrHOIY MHHHMANLHOE Tygpmin) A MAKCH-
MAILHOE Ty, gpmar) BPEMS, KOT/Ia (DPOHTANLHAN ACTh 30HH BEICOKO3Arpsi3-
HEHHBIX BOJ IOCTHTHET 3alaHHOTO KOHTPOJLHOro CTBOpPa BOAHOTO 06hek-
Ta BEMHCIAIOT no dopMynam:

e bptmin)™ ;.:1“ (L.& ’5'0” D, puuarfPer(mi ) , (A.16)

T, ¢p (ma =T.:‘, (I*-SOWQ (minfCT (mas) . (A.17)
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A.2.8.2 Tlpn HaNnWM4MM B MCXOMHBIX AaHHEIX !, OXKHAAEMBIE NO MPO-
THO3Yy MHHHMAIBHOE 7 ;xs (min) B MAKCHMAJIBLHOC Ty yoimasy BPEMA, KOIZA
XBOCTOBad 4acTh 30HBI BEICOKO3arpPA3HEHHBIX BOJ MOCTHTHET KOHTPOJIb-
HOTO CTBOpa BOJIHOTO OOBEXTA, CYMTAN OT BPEMEHH Iy, ONPENENSIOT NO

dopmynam:
1
T, xe(min™ (le. +501D, (nay Termin ): (A.18)

]
Unarx

T 1 (ma) %(’-#5-01\/2(,..-.&7@)- (A.19)
p

A.2.9 Tun 3a0aHHOrO KOHTPOBLHOTO CTBOPA HCNONE3YETCA B pacyere
cleylomHM 00pa3oM: €ClIH OH SBJIAETCA «y3TOBEIM» H HEOOXOAMMO Ipo-
JIOJDKHMTB PacdeT AJist HIKENEKAHX CTBOPOB, TO TOMYYCHHBIE 3HAUYEHHUA
T .¢p U T 5ys MIEPEBOAST B aGCOMOTHOE BPEMSA H HCIIOJIL3YIOT KaK HOBEIE
XapaKTEPHCTHKH aBapuiiHOro cbpoca B 3TOM «y3noBOM» crBope. IIpo-
JI0JDKEHHE TIPOrHOCTHYECKOro pacdeTa BHLINOMHAIOT B RHJE HOBOTO IMKIA
IO aJIrOPUTMY NIEPBOTO BAPHAHTA PELLCHHA 3a/1a4H.

A.3 AnropuTM pemieHHs 3a1a4H4 1o BTOPOMY BapHaHTy

A.3.1 [lna pewenns 3ajauM N0 BTOPOMY BapHaHTy TpeOyercs clie-
AytoLas HCXOAHAA HHAOPMALIUA:

- paccTosHue L, (M) OT MCXOQHOTO N0 NEpPBOro «y3JIOBOr0» KOH-
TPOJILHOTO CTBOPA Ha MYTH TepeMElIEHHA 3arps3HEHHEIX BOJ MO PEeYyHOH
ceTH;

- obmas MpOTMKEHHOCTL yuacTka (y4acTKOB) BOZHOro obGbekra L,
(M) OT HCXOZHOrO A0 33JAHHOrO X-T0 KOHTPOJNBHOTO CTBOpPa (CTBOP, 3aMbl-
KalolMi paccMaTpHBAEMBIH yYacTOK, HE JOIDKEH PAacCToNaraThCsi HHXKE
«y3JI0BOro» CTBOpa);

- Bpems t, (4mcno, Mecsll, Yachbl, MMHYTBI), KOTAa B HCXOJHOM CTBOpE
65110 3a(PHKCHPOBAHO HAYANO NMPOXOXKIEHHA 30HBI BEICOKO3ATPA3IHEHHBIX
BOJ| (YCITOBHOE HAYaNO aBapHHHOIO NOCTYIUICHHS 3arps3HAIOIIMX BELIECTB
B BOJHBIH 001EKT);

- M3MEpEHHBIE B HAYAIPHOM KOHTPOJBHOM CTBOPE PEKH 3HAYEHHA
KOHLIEHTpAIMH 3arps3HsIomero semectsa Cy (MI/AM’) BO BpeMS NPOXOXK-
JEHHUA Yepe3 3TOT CTBOP 30HLI BHICOKO3ArPA3HEHHBIX BOJK (B 3aBHCHMOCTH
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OT 3aJaYH pacyera 3TO MOXeT ObITb colepaHHe BEIECTBAa B BaJOBO#H
MIIH pacTBOpeHHO# (hopme);

- MPYMEPHas KOHLICHTPAIUA 3arpA3HAIOLIEro BemecTBa Cq,(,,) (Mr/;m’)
B 33JJaHHOM ]I pacyeTa KOHTPOJBHOM CTBOPE peKM JO aBapHiiHOH cu-
TyaLuH;

- OTHOCHTENEHEIE 3HAYEHUA BpeMeHU 7, (C), Korga B HCXOOHOM KOH-
TPOJILHOM CTBOpE, HAYMHAs C MOMEHTa (PHKCHPOBAHUA BHICOKHX KOHLEH-
TpalMii 3arpA3HSIONIETO BELIECCTBA, OBUIO M3MEPEHO COOTBETCTBYIOIES
snayenue Cy

- NPOAOIDKHUTENBHOCTb T, (€) (K MOMEHTY Hayana NMPOrHOCTHYECKHX
PacueTOB) HANHYHA B PEYHON BOJE BHICOKHX KOHIEHTPALMIA 3arpA3HAIO-
LIEro BelleCTBA B HCXORHOM KOHTPOJILHOM CTBOPE;

- pUMepHas TEMIIEPATYPa BOAHI ¢ CC)s nepeMemaloueics mno peke
30HE BRICOKO3arpA3HEHHEIX BOJK;

- HCIIOJIb3YEMOE JUIA NPOrHOCTHYECKHUX PacyeToB 3Ha4YcHHE Kodddu-
ITHEHTa CKOpOoCcTH caMoouniieHus K (1/c) pedHBIX BOJ OT 3arpA3HAIOMEro
BELIECTBA (B C/y4ae OTCYTCTBHA JAHHBIX MJIH NPH NPOTHOCTHYECKHX pac-
gerax ¢ yueroM GopM MHMIpalMH TAXKEIBIX METAUIOB MIIM NIECTHIIHJIOB 10
KOPPEKTHPOBKH Pe3y/IbTATOB IMPOrHO32 MO HATYPHBIM JAaHHBIM NPHHHUMA-
erca K=0 l/c);

- YPOBEHb KOHLEHTpauuu 3arpssusiomero semectsa C,; (mr/a’),
HaNW4He KOTOpOro B BoAe BOAHOrO 0OheKTa OLEHHWBAETCA KAaK BLICOKOE
3arpA3HEHHE;

- OPHEHTHPOBOYHOE BpEMH Z, (C), B TEUEHHE KOTOPOTO HHXKE HCXOMHO-
IO KOHTPOJILHOTO CTBOPa MOXET HE MPOHCXOAHTh CAMOOYHILCHHE PEYHOH
BOJIBI OT PACCMaTPHBAEMOr'0 3arpA3HAIOLIECrO BemecTBa (MPH OTCYTCTBHH
JaHHKIX NpUHHMaeTcA, uTo £, =0 c);

- TIPOTAKEHHOCTE L; (M) BHIACNEHHBIX B MpeieNax paccTosHus L,
XapaKkTepHbIX N0 MOPQYOMETPHYECKHM WIH JDYTHM XapaKTEpHCTHKaM
Y4YaCTKOB peK;

- CPeIHsAA CKOPOCTh TE€YEHHS BOAKI Dy j (M/C) HA j-M BHINENCHHOM Xa-
PaKTEPHOM Y4acCTKE PEKH,

- cpennsa rny6uuHa peuydHoro moroka H; (M) Ha j-M BHIAEICHHOM Xa-
PaKTEPHOM y4acTKe;

- cpemMsA IUMPHHA PEYHOro MOTOKa B; (M), HAa j-M BELICICHHOM Xa-
PaKTEpHOM y4acTKe;
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- K03(hpUUMEHT MEPOXOBATOCTH PyCHIa PEKH N,,; HA €€ j-M BhIACHCH-
HOM Y4acTKe;

- MAKCHMA/bHas CKOPOCTb TEYEHHA PEYHOH BOABI Dygarj (M/C) Ha j-M
BBIAENCHHOM XapaKTepHOM Y4YacTKe MIH ko3d¢uument mepecuera K;
3HaYCHHUIH 0,y B SHAUCHHA Upay )

- K03QUIMERT @, koppekTHpyomui ¢opmy ¢poHTanbHOM YacTh
pacnpeie)IcHHA BLICOKMX KOHIEHTpanuii 3arpsA3HAIONMX BELIECTB B ped-
HOM BOZAE Ha j-M BLIJCJICHHOM XapakTepHOM YYacTKe PCKH (IIPH OTCYTCT-
BHH JJaHHBIX IpHHEMaeTcs 0f =0);

- k03¢puunenT f;, xoppekTHpyromuii GopMy XBOCTOBO#H 4acTH pac-
npeaeNicRys KOHICHTPaLUH 3arps3HAIOLIIMX BELIECTB B PEYHOH Bojie Ha
Jj-M BBIICIEHHOM XapaKTEPHOM Y4YacTKe PEKH (NpH OTCYTCTBHH JaHHBIX
npuHnmaercs §;=0,2);

- KO3h(HUUMEHT @, XapaKTEpH3YIOLIMH HW3BUIMCTOCTb DYCJa peKH,
NpeACTaBNAIOINA COO0H OTHOLIEHHE PacCTOAHHA 10 (apBaTepy pPEKH K
paccTOAHHIO NO MPAMOH Ha YYaCTKE PEKH B Npenenax CMeleHus PeyHBIX
M CTOYHBIX BO;

- K03(pUUMEHT NIEPOXOBATOCTH HIXKHEH MOBEPXHOCTH NbAa n,j,
HpeACTaBsAeMbIH B TOM ClTy4ae, €ClIM peKa MOKpLITa NbAOM (CM. Tabumy
A.l);

- pacxon Boam! Q; (M) B Jj~M KOHTPOJNBHOM CTBOpPE PEKH.

JlonosnuutenpbHas HCXOAHaA MHpopMauus ANA pellieHHs 3aJa4d 10
NpPOTHO3Y COAEPXKaHHs 3arpA3HAIOLIETO BEIIECTBA C YYETOM ero opM Mu-
rpailiH B peyHoit BoJE:

- KOHLEHTpauus (XKeJaTelbHO MaKCUMalbHaA) B3BEIUCHHEIX Be-
mecTB Coy cr (MI‘/I(Ma) B 30HE BBICOKO3arpA3HEHHBIX BOJA B Ha4ajbHOM
KOHTPOJILHOM CTBOPE;

- H3MEpEHHBIE B HayalbHOM KOHTPOJILHOM CTBOPE PEKH KOHIIEHTpa-
LHH 3arpA3HAIOLIEro BeulecTsa Ha B3BeCH Ccr,y (MI/AM’) BO Bpems npo-
XOKIACHHA Y€Pe3 ITOT CTBOP 30HbI BHICOKO3arpsA3HEHHBIX BOA (MCIONB3Y-
€TCA B Cllydyae pelleHns 3aJa4in C y4eToM opM MHTpanMu 3TOro Beie-
CTBa);

- 1014 y,, NeNuTOBO#H PpaKkuuM MMUHACTEIX BewecTs (7 < 0,01MM ) Bo
B3BCUICHHBIX BEMICCTBAX (IPH OTCYTCTBHH JAAaHHBIX IPHHHMAETCA:

a) VI paBHHHHBIX peK B MexeHb ¥, = 0,3 - 0,4, B nonoBoane ¥,
=0,7-0,8;

6) AN ropHEIX pex B MeXEHs ¥, = 0,05, B nonosoase y,, = 0,15 -
0,20);
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- COpOLHOHHAA E€MKOCTh 7, (Mr-3ks/Mr) nenutoBoil dpakunu
TJIHHUCTHIX BeLIECTB (TIPH OTCYTCTBHY AAHHEIX zy, = 0,005 Mr-axs/mr);

- SKBHBAJICHTHBIH BEC MOHA M,,, PACCMaTPHBAEMOTO 3arpA3HAIOMEro
BEIIECTBAa (COOTBETCTBYET AENEHHIO aTOMHOI'O BeCa HOHA Ha €ro BaJICHT-
HOCTB);

- ko3tduumenT pacnpenenenus k,,, NOKa3LIBAIOIIAI, KaKas KONA 3a-
TPA3HAIOIErO BEIIECTBA MOXKET MHUIPHPOBATEL Ha B3BECH (B CIIy4Yae OTCYT-
CTBHSA IKCNEPHUMEHTANLHEIX JaHHBIX Oepercs no Tabnuue 7)‘).

A.3.2 Pacyer MakCMMaJIBHO#H CKOPOCTH TEUEHHA PEYHOM BOABI HA j-M
BBIJEJECHHOM XapaKTEPHOM YJacTKe, €CIIM B MCXOJHHIX JaHHBIX OTCYTCT-
ByeT uH(opManus 06 3To#f XapakTepucTuke, a npuBeAeH Ko3(HuMEeHT
K, ;, sumonHserca no popmyne (A.1).

A.3.3 Pacuer CPEAHEB3BELICHHOTO 3HAYCHHUA CpeaHeH CKOpOCTH
TEeYEeHHsA pPeYHOH BOABI uc,, Ha 3aJlaHHOM Y4YacTKe JUIMHOMH L, npoBo-
autca mo gopmyne (A.2).

A.3.4 Pacuer CPENHEB3BEUICHHOTO  3HAEHHA MaKCHMaJIbHOH
CKOpPOCTH TEUEHHA PeYyHOi BOAH Dmaxs HA 32JAHHOM y4acTke JUTMHOMU
L, npoeoautcs mo gpopmyne (A.3).

A.3.5 Pacuer cpenHEB3BEIIEHHbIX 3HaYEHUHA BCEX NMPHBEJACHHLIX B
HCXORHBIX JaHHBIX MOP(HOMETPHYECKMX XApAKTEPHCTHK pyclia PeKH
H., H',,,,,,, Q@+ B, n'u n',, i, f+ Ha y4aCTKE MPOTAKEHHOCTHIO L,
BBIOJIHAETCA N0 opMmyne (A.4).

A.3.6 Pacuer xoaddunmenra lllesn ¢ pexomMeHAyeTCs NPOBOANTS:
- NIPH HAJIMYMH JICOAHOTO MOKPOBA HA peke (NIPH HAIHYMM AaHHBIX O
n, ) no ¢opmynam (A.5) — (A.7); B IPOTUBHOM ciydae (IPH OTCYTCTBHH
JIeAAHOTO MOKPOBa Ha peke) — no Gopmyne (A.8).
A.3.7 Pacuer xoadduunentos npomonsHoit aucnepcun D, nposo-
JIMTCA ¢ yueToM ycinosud (A.9) no popmynam (A.10) — (A.13).

A.3.8 Pacyer BpeMCHH MepeMEIICHHS BOAHEIX MAcC Ha PedHOM y4a-
CTKE MeXAY MCXOAHLIM ¥ 33aiaHHBIM KOHTPOJBHLIMH CTBOPAaMH Tcr OCY-
LIEeCTBAIT o dopmynam (A.14) u (A.15).

D Ecnn xoadipuument pacnipenenetus pasen Hymo (k= 0), T0 undopmauus o
KOJTMYECTBE B3BELICHHBIX BEICCTB U [1aDaMETPaX 7, Yo . Z» Mg HE HCIOMB3YETCA.
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A.3.9 Pacuer o61wero Yucna OCHOBHBIX CETMEHTOB N, , HCIIOJIb3y€eMBIX
JUId OMMCAHMA NPORONLHOTO Mpoduns pacnpeneneHus BHICOKMX KOHIIEH-
Tpauuii BemecTBA B HCXOAHOM KOHTPOJIBHOM CTBOpE, MPOBOAAT Mo (op-
MyJaMm:

7
N ="°
*TAz,” (A.20)
_ o1z, A2l
° 1+00017, (A21)
% < 50 Ar, ="
TPH 3TOM, €CIIH A‘l',, » TO IPpHHAMACTCA, YTO o = 50°

o

r
SN ° <1000, To npuHUM 'y Az, = .
ec Ar, , p aetcs, uro A7, = oo

INocne pacyera YHC/a OCHOBHBIX CErMEHTOB N, B 30HE BBICOKMX KOH-
LIeHTpalHif BELIECTBA B HCXOAHOM CTBOpE, KaXJOMY M3 HMX NPUCBAaHBAIOT
NOPAAKOBEIA HOMEP H BpeMA, NpoLICALIee OT HaYala PErHcTPalHH B 3TOM
CTBOpe KOHLeHTpamMil Ha yposHe C,,. BpeMeHHBIE XapaKTEpHCTHKH cer-
MEHTOB pacnpelelcHUs KOHLUEHTPAlMH BeleCTBA B UCXOAHOM CTBOpE
6ynyt uMets Bua N A 7,, B 3aJaHHOM KOHTPOJILHOM CTBOpE Yepe3 BpeMs
tcr — (tcr + NA1,), rae N — nopaakoBblii HOMEpP CerMeHTa.

A.3.10 Hcxoauuii npomonsHeIi npoduns pacnpegesieHAs KOHLEH-
Tpauxi BemecTsa 06BIYHO MMEET MAaJOE YUCIIO CErMEHTOR (10 YHCTy Ha-
6moneHHi 33 30HOH BRICOKO3arpA3HEHHKIX BOJ B HCXOQHOM KOHTPOJNBHOM
CTBOpE), MO3TOMY NepecuyeT npoduns pacnpeneeHus KOHLEHTpami Be-
IeCcTBa MO cerMeHTaM obmum uncnoM 50 u Gosiee BHIMOIHAIOT METOXOM
HHTEPIOJALUMY CIJIafiHaMH BTOPOro nopsika (OnmHcaHWe HCNONb30BaAHUA
TaKo# HHTEPNONAUMH U OuGIMorpadHIio 1o 3TOMy BOIPOCY MOXHO HaHTH
B pa6ore [13]).

A.3.11 CpaBHeHMe BpEMEHH TPOXOXACHHA 30HLI BBICOKO3arpAa3-
HEHHRIX BOJ Yepe3 MCXOAHBIH CTBOP ¢ BpeMeHeM goberaHus Jo 3a-
JaHHOTO KOHTPOJBHOro CTBOpa OCYLIECTBISIOT B 3aBMCHMOCTH OT
BapHaHTa pacyeTa C y4eTOM CpeAHEH HIH MAaKCHManbHOH CKOPOCTH
TEYEeHHs BOABI N0 YCnoBHIo (A 22) niau (A 23):

To 2 TCT (min) » (A22)
To 2 TCT (max) . (A.23)
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Ecmu ycnosue (A.22) wma (A 23) BRINONHAETCH, TO MEPEXORAT K
A.3.13; B npoTuBsHOM ciydae — k A.3.12,

A.3.12 Pacuer npostofbHOro npouias pacnpeneneHus KOHIeHTpanmii
HHTEPECYEMOro REIECTBA B 30HE BBICOKO3ATPA3HEHHEIX BOJ MpPHU €€ mpo-
XOXICHHM 4Yepe3 3aJaHHEI KOHTPOMBHENA CTBOP OCYILECTBIAIOT 1O Clle-
AYIOIMM 3Tanam.

A.3.12.1 Onpezenenne napamMeTpoR Tua H Ty, :

TN n = TCrmn) My AT, (A24)
TN n = TCT(max) £ My A T, (A25)
rae Ty, W Ty, - 3HAYEHHA BPEMCHH JJIA BHIYMCICHNA HIMEHEHHUA KOH-
LICHTpall BEMeCTBA B /-X CEIMEHTaX, «yJacTBYIO-
mux» B (GopmupoBanuu 3HaueHniE C, (COOTBETCT-
BEHHO B MapalNeNbHEIX pacueTaX yYUTHIBAIOTCH CPEA-
HAS M MaKCHMalbHad CKOPOCTH BO3MOXKHOrO Iepe-
MEINEHNA 3arpA3HEHHBIX BOR);

n - TIOPAAKOBLIA HOMEP OYEPE/IHOTO HCIOIB3YEMOro I
pacuera 3Ha4yeHuit C,, CErMEHTa C KOHICHTpalHeH
C (BBIMHCIIEHHE HOMEPA TAKOrO CErMeHTa BO3MOXKHO
no oGe «c-roponu» OT TJIABHOTO CETMEHTA, B3ATOro
M pacaera C,,.: Wi n-X CErMEHTOB, HMEIOUIHX
Goneree BpeMA OT Hadyala aBAPHM, YEM Y IJIABHOTO,
NOPSAKOBLIA HOMEp Oepercsa O 3HAKOM «ILTIOC» H,
HBOGOPO’I‘, AU CErMEHTOB, UMEIOINX MECHBIIEE BpeE-
M, — CO 3HAKOM «MHHYC»; HOMED I/IaBHOTO CErMEHTa

B 310} NpoueAype NPHPABHABAETCS HYIO).
A3.12.2 TlpeppapuTensHoe BLMHCACHME mapamerpoB Cp, o

Crn:

(C Ctﬁ(x))vmax.x T, (Lx_v:u&:"lﬂ n )2
Y UED, e o F| 4D, it

x (max)”N n

~K(?y, -1, )], A.26)

G Gulian, [ (Lot
V8= 2D, e o P 4D, (i »

K(ty,~1, )]. (A27)
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Pacuerni 3nauennit Cy, wimm Cjy, B OYEpEAHBIX M NOGARICHHEIX B
KOHTPOJIBHOM CTBOPE CETMEHTaX BEAYTCA JO TEX IOp, [0Ka OYEPEeaHOe
3HaueHHe C,, He OyICT paBHO HYIIIO.

A.3.12.3 TlpeapapHTentHuif pacyer KOHUEHTPALWU 3arpA3HAIOMIErO
BewecTBa B N—X CErMEHTaxX B 3alaHHOM KOHTPONBLHOM CTBOPE PEKH:

’ N ’

& =C¢(K;+Z_§l Cwans (A.28)
L4 N‘. ~

Chnr=Corc)* L Civa. (A.29)

Pacuer napamerpoB Cy, u Cpy, TO dopmynam (A.28) u (A.29) Be-
JETCA JUIA BCEX CEIMEHTOB, B T. Y. JUIA N0OaBJIEHHEIX B KOHTPONLHOM
CTBOpE.

A.3.12.4 Onpenenenne k03¢hGHUUUEHTOB ax U fx MPOBOUAT CIEAYIO-
wuM o6pasoM.

A.3.12.4.1 Yucno oCHOBHBIX CErMEHTOB BO ()PORTAILHON YacTH pac-
NpeleneHns BBHICOKMX KOHIEHTPAlLUi 3arps3Hsioulero Bemectsa N,, s
KOTOPBIX NpH pacyeTax 3HadeHuit Cy , CIEAyeT yYHTHIBaTh IHAYEHUS
xoaddunmenta a» npu f+= 0, onpenensior no popmyne

N _z."-qun_h
a™ Az, ’ (A.30)
rae Tu.Cmax - BpeMsi Hayajia NOABJIEHHUA B PACCMATPHBAEMOM KOHTPOJIb-
HOM CTBOpe KOHLEHTpalui 3arpA3HAIONIEr0 BELIECTBA Ha
ypoBHE Cqy 1 C.
Ipu N, < 10 npuauMaeTcs, 4To @ = fx = 0.
A.3.12.4.2 Yncno cerMeHTOB B CpefiHEiH YacTH pacnpenesieHus BbICO-

KHX KOHIEHTpauuii 3arpsasHsAIoero BemecTsa N,, I KOTOPLIX NpH pac-
yeTax mapamerpa Cy, CleayeT MPHHUMATh, YTOo ax = f+ = 0, paccuuThI-
BaIoT Nno Qopmyne
-,
N G "G
Az, ’ (A31)
rae  Tx.c,, - BpeMs TIOCNENHEH PETMCTPALHH KOHLEHTPAUUH BElIECTBA
Ha ypoBHE Cpg, B PACCMATPHBAEMOM KOHTPONBHOM CTBO-
pe.
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A.3.12.4.3 Yucno cerMeHToB B XBOCTOBOI YacTH PACIpeIeNICHHS BhI-
COKHMX KOHIEHTpAlMi 3arpA3HSIOMEro BemecTsa Nj, IiA KOTOPHIX NpH
pacuerax mapameTpa C,, CIEAYET yYHTHBaTh 3HaYeHus ko3dduumenta

B+ npH a. =0, onpexensior no gopmye
Ng=N,-N,-N,, (A32)

TIpn Nj < 10 nprBuMaeTcs, 4o de = fa = 0.

A.3.12.4.4 Onpenencnne 3HaueHuH koaddHunMenTa a., HeobGxoqUMo-
ro jis pacyera Cy, , bopmupyomux xonuentpammio Cy B cooTserct-
ByiomeM N-M cerMeHTe, IPOBOAAT 110 GopMynam:

-maN=1

ayn=a's , (A33)
-ans N Bupepenax ot 2naoN,

*

—-— aﬂ
Cun)=Con-1)~ N (A.34)
[/ 4

»
rae @, - HCXoAHOe (MakcHMalbHOE) 3HaYeHHE KoapPHLHEHTA Gx

A.3.12.4.5 Onpepenenne 3nauenuit koadduuuenta f., neobxoaumoro
ana pacyera Cy,, GOPMUPYIOUMX KOHIIEHTpammio C,, B COOTBETCTBYIO-
meM N-M cerMeHTe XBOCTOBOH 4acTH pacnpezeneHns KOHUESHTPALUH 3a-
IPA3HAIONIErO BEIIECTBA, BHYHCISIOT O GOpMynam:

-nmis N=N, +N,
Bewy = 0; (A35)
-mma N Bnpenenax ot (N, + N, + 1) mo Ny
031 (a} )%’

3

Buny)=Bevyt N . (A.36)
B
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*
Ecmu 3nayenne S+ ObUIO 334aHO B HCXOIHEIX AaHHEIX (B ,), TO

Bun) =ﬂ~(~—1) + ﬁ’ . (A.37)
B

[Ipu KOPPEKTHPOBKE HCXOMHBIX JAHHBIX, YTOOH CAENaTs HE3aBUCH-
MBIMH JPYT OT JPYra BBOAMMbLIE 3HAYCHUA KOIDHUMEHTOB ax U fo
BHA4YAJIC B pacueT BBOANTCS 3HAUCHUE d+, @ 3aTEM 3HAYCHHE [+

A.3.12.5 BrunciieHye 3HadeHnii ko3dduumenTos ky ¥ ky  HOpoBO-
AT no opmynam:

wwlzig] g
, L L
ky= 1- —a <1
" ﬂ‘”’[ mﬁ«,J P ot (A38)
0 by ,l* =
vmax.\'

L, L,
) » -1 rie ———— >1
max,t r;n v TN,,

L L
ky =148, X rme —2— <1
" }ﬂ‘”’[ ...wz,’v..j . (A39)
0

\

rae ky u ky” - KoadbHIMEHTHI, KOppEKTHPYIomue Gopmy npodus pac-
Tpe/IeNeHns BBICOKMX KOHLEHTpALIMIA BEHIECTBA B pacte-
Tax C YJETOM COOTBETCTBEHHO MAKCHMANBHOM D pmorx H
cpenHei u‘cp CKOpOCTEH TEUEHHs BOIHI B peke.
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A3.126 [Ins OKOHYATENHHOrO BHIMMCIEHNA mapameTpoB Cy, W
CX « MCTIONB3YIOT GOPMYIIEL:
c, (CN ‘Can) ":m,:ATn <
n

2= Dx(mx)zlﬂn)nj
ALV (1K) Ty o/ (A40)
X exp [ 4Dx(m)1’Nn Kl(“’Nu_ 1..:)
.o (CN. 'C«n)) v:p A7,
"2 (% Dy T w )
(A41)

(Ly =~V (1-K)Th , )
xexp [ 4Dx(mtn)1;ln -Kl(rz," _1’)

A.3.12.7 OxoHuaTeneHHIi pacdeT KOHLEHTpauuil 3arps3HAIOIIETo
BemecTBa B N -X CErMEHTaX B 33/[aHHOM KOHTPOJIBHOM CTBOpPE PEKH OCy-
mecTBAKIOT no hopMynam (A.28) u (A.29), B KOTOPEIX MCIIONB3YIOTCH Ma-
pametp Cy,, nomydenHsle no gopmynaM (A.40) u (A.41).

A.3.13 Ecnx no ycnoBHIo 3ana44 He TpeGyerca ydeT ¢opM MUIpaumu
3arpA3HAIONIErO BEMIECTBA, TO OCYIIECTBINETCH Nepexon K A.3.21, B mpo-
THBHOM cly4ae - K A.3.14.

A.3.14 Copepxanue nenuronodi fpaxumy rimmucTax sewects C,,
Mr/am’, B peaHoil Bozie onpenendior no Gpopmyne

Cut = Cesep Vn- (A42)

A.3.15 OpHeHTHPOBOYHYI0O MAKCHMAIBHYI0 KaTHOHOOOMEHHYIO
E€MKOCTD  Zyp, (Mr->x8/IM*) IIMHHCTEIX BEIeCTB HAXOMAT 110 dbopmyne

Ip= Cau L (A.43)

A.3.16 BosmoxHOe MAKCHMAILHOIO COAEPXKAHHS 3arpA3HAIOMICIO
semecTsa Ha B3BecH C*, g5, max » MT/JIMS, B npoGe BoAb (B OQHOM JIHTpE)
BEITHCIAIOT 110 GopMye

C* g 5. max =Maxs Znp- (A.44)
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A.3.17 IposepsioT ycloBue
C*U.Bl max > CC'I‘.a.N (max) » (A-45)

rae CcreN (max)— MAKCHMANIbHAs KOHLCHTPALIHSA 3arpA3SHAIOMEro BEMIECT-
Ba Ha B3BECH B 30HE BHICOKO3aIrPA3HEHHBIX BOI B HAYAJIb~
HOM KOHTPO/BHOM CTBOPE.

Ecnu ycnosue cobmonaercs, To B Ka4€CTBE MaKCHMANBHOTO COAEp-
AHMS 3aTPA3HAIOLIETO BEIECTBA HA B3BECH B NPoGe BOAB! (B OTHOM IHT-
p€) Ci.5. max MPUHAMAETCA

Ca.n. max= C*e.w. max » (A46)

B [NPOTHUBHOM CITy4ac

Co.osmax = CC'lZa.N(maxJ . (A.47)
A.3.18 Bo3MOXXHOE COlEepKaHHE 3arpA3HSIOLIETO BEIIECTBA HA B3BECH

B KaXkzioM BeiienseMoM cerMeHTe Coy gz Ne » mr/aM’, ¢ yueToM K03 duuu-
€HTa pacnpeJicnenH k,, ONpeAeasIoT o GopMynam:

'a.m.Nt =C ;vr kpn ’ (A-48)
"ssaMe = Che kpn . (A.49)
A.3.19 Ouenubalot cobnoaeHne yCnoBHit:
'a.sae.Nt .<_ Cs.az. max » (ASO)
C"a.e:m.Nt < Ca.u:v. max . (AS l)

Ecnu ycnosue He cobmosaercs, TO COOTBETCTBEHHO B KauecTBe C'y eoone
”
wiH Cggsone Geperes Coes max.-

A.3.20 OxoHuaTenbHBI MPOrHOCTHYECKMI pacyeT KOHLEHTpaluit
" ’ "
3arps3HAIOILETO BEUleCTBA B pacTBOpeHHoH Qopme C,,  , Cy:

3
(Mr/aM”) B 33J1aHHOM KOHTPOJILHOM CTBOPE B COOTBETCTBYHOILIEM CETMEHTE
BBIMOJTHAIOT C HCIIOMb30BaHueM opMyn:

» 4
CNr ! = C;I‘t —Ca.u:w.N‘r ’ (A.52)
* »
CNr "= C;Ir - C«.a:w.Nr * (A-53)
INpumeuanne — IMosuuun anroputMma A.3.13 - A.3.20 nenons3yrores, Koraa

Tpebyerca yuyer GopM MUTPALHH 3arpA3HAIOLIErO BEWIECTBA.
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A.3.21 Crponr rpaduku 3aBHCHMOCTeil [UIA NOTYYeHHEIX Pe3ykTa-
TOB COACPIKAHUA 3arPAIHAIOMErO BEmecTBa B BanoBoi ¢popme, pacTBo-
PEHHOM BHJIE N COPGHPOBaHHOM HA B3BECH COCTOSHHM WM IJIsi TOH ¢op-
MBI, KOTOPas HCNOJIBE30BANIACH IS MPOrHOCTHYECKOrO pacyeTa, B COOTBET-
CTBHH C BBIPAXKECHUAMH

Che=f(Tey Che=f(Ta); Cue ' =f(%) Cne " =f(Ta);
C:.m.Nr-':f(fu)- C:lu.Nf =f(al)-

TAE Tge - BpEMs, pOLIEIIee OT HAYANA PErACTPALMM B HCXOOHOM KOH-
TPONIBHOM CTBOPE KOHIICHTPALMH BELIeCTsa Ha ypoBHe CB3 .

A.3.22 Ecnu B 0O4€PERHOM 3aJaHHOM KOHTPOJLHOM CTBOPE OKa3a-
JIOCh, YTO 3HAYCHUE BAJIOBON KOHIEHTPAlMK 3arpA3HAIONIETO BELIECTBA
MM To# ero GOpMEL, JUIA KOTOPOH MPOBOAMUTCA MPOrHOCTHUECKHUIA pacyerT,
PaBHO HJIM MEHEE YPOBHS BRICOKOI'O 3arpsA3HECHHA

Cnux,x S Cl:ls

TO NPOTHOCTHYECKHE PacydeThl C HCHOIB30BAHHEM AINOPUTMA BTOPOTO Ba-
PHMaHTa peEMICHHA 3a0ayM 3akaHYHBAKOT. ITo NoNydeHHEIM pe3yabTaTaM
NPOTHOCTHYECKOI'O PACYETa FOTOBAT OTYETHEIC JIAHHEIC B COOTBETCTBHH C
TIPUMEPOM, NIPE/ICTaBNIEHHLIM B Tabnune 9. Ecin 3anannsiii cBop oxasanca
«y370BOM» H B HeM Cpay; > C,y TO OCYIIECTBIAIOT NPpeoGpazoBaHye faH-
HBIX, MOJy4EHHBIX B 3TOM CTBOpe. IIpH 3TOM PHHHMAETCS

Ccrean’ = C;Vr + C;_a..uf H (A.54)
Teaw=Ten,s (A.55)
T =T} (A56)
y,,_'. =0 (A.57)
av =0 (A.58)

rAe ABYMA «3Be3A0YKaMH» OTMEYCHB XapaKTEPHCTHKH YCIOBHO HOBOIO
aBapwmifHoro cOpoca B «y3n0BOM» 3aMEIKAIOMIEM KOHTPOJILHOM CTBOpE.

Hanee, ans 3anaBacMEBIX HIDKEPACHONOKCHHBIX KOHTPONBHEIX CTBO-
PoB (IO OMEPENHOro «y3JIOBOro» CTBOPA PEKH) pacuyeT MOXHO ITPOAON-
MATH 10 ANTOPUTMY TPETHEro BapHAHTA PElIeHHs 3azauu. BoAM 3arpss-
HEHHO pekyn B JaHHOM CIIyuae MPHHEMAIOT 33 HOBHIH Geperosolt anapuii-
Hb1l cOpoC CTOYHBIX BOA.
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A4 ANropHT™ pelieHHs 3a1a4H 10 TPETheMY BAPUAHTY
A.4.1 Hcxoanble faRHbIC

A.4.1.1 ina pelienus 3ajaun 1o TPETLEMY BapHaHTy Tpebyercsa cne-
ayiolas UcXoAHas nHdopMaLus:

- paccToanue L5 , M, OT «y3IIOBOrO» KOHTPOJILHOTO CTBOPa PEKM 110
MecTta (cTBopa) aBapHiinoro cbpoca cToYHbIX BOJ;

- o6mas MPOTAXKEHHOCTL YYacTKa (Y4acTKOB) BOAHOro obbexTa L,, M,
oT MecTa (CTBOpa) aBapHitHOro cHpoca CTOUHBIX BOJ 10 3aA&HHOTG X-TO
CTBOpA (CTBOP, 3aMLIKAIOW[MI MHTEPECYEMBIH YYacTOK, HE JIOJDKEH pacno-
NaraTbCs HUXE «y3JIOBOrO» CTBOPA);

- TIPOTAXEHHOCTD L, M, BBIIENEHHBIX JUIA PacyeTOB Ha y4acTke L, xa-
PaKTEPHLIX 110 MOPHOMETPHYECKUM HIIM JIDYTHM XapakTepUCTHKaM yua-
CTKOB PeK;

- Bpems t, (YMCII0, MecAll, Yachl, MUHYTEI), Koraa Obuto 3adgukcuposa-
HO Havauo aBapHitHoro cb6poca 3arpsa3HAIOLIEro BEWECTBa;

- YPOBEHb KOHLEHTPaLMH PACCMATPHUBAEMOrO 3arpA3HAIOLIErO Belle-
c1Ba C,y, MI/IM’, HANHYHE KOTOPOTO B BOZE BOJAHOTO 0GBEKTA pacLieHUBa-
€TCS KaK BLICOKOE 3arpa3HCHHE;

- KOHLEHTPALKA 3arPA3HAIOLIETO BEIECTBA B 3aIaHHOM KOHTPOJLHOM
ctBope pekn Cyy), MI/ZM’, IO TIPOXOXIEHHS Yepe3 HEro 30HHI BRICOKO3a-
TPA3BHEHHBIX BOJ;

- MCTONB3yeMOE JUIA MPOrHOCTHYECKHUX PacyeToB 3HaueHHEe Ko3ddu-
LIMEHTA CKOPOCTH camoodnuienus K, 1/c, peyHsiX BOA OT 3arps3HAIONIEro
BEILECTBA (B Clyyae OTCYTCTBHS JaHHBIX WIH NPH IIPOrHOCTHYECKHUX pac-
4eTax ¢ y4eToM (OpM MHUTPALMH THKENbIX METAIIOB HIIH MECTHUHAOB A0
KOPPEKTHPOBKH PE3YJIbTAaTOB [IPOrHO3a 0 HAaTYPHBIM AAHHBIM NMPHHHMA-
erca K=0 1/c);

- MpUMepHas TeMnepatypsl Boast #°, °C, B nepemellaiouieiics no pe-
K€ 30HE BbICOKO3arpsi3HEHHRLIX BOJ;

- PEKOMeHAyeMOe JU1s yYeTa OPHEHTHPOBOYHOE Bpems £, , C, B Teye-
HHE KOTOPOTrO HMXKE aBapHiHOro c6poca CTOYHBIX BOJ MOMKET HE MPOHC-
XOAMTh CAMOOYMIICHHE PEeYHON BOJLI OT PaCCMATPHUBAEMOrO 3arpA3HsIo-
[Iero BeulecTsa (MpH OTCYTCTBHHM JaHHBIX WM npu K= 0 1/c npuauMaer-
ca t,=0 c);

- CpeaHss CKOPOCTh TEYEHHs BOABI Ucpj, M/C, HA j-M BbIAEJICHHOM
XapaKTEepHOM YYacTKe PEKH;
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- MAKCHMANEHAA CKOPOCTE TEUEHHS PEYHON BOAH Upmgy, j , M/C, Ha j-M
BBI/IENICHHOM XapaKTepHOM ydactke win koaddmment K, ; nepecuera
3HAYCHHUH Dy, j B Opay, j5

- cpeauss riyOuna peunoro noroka Hj, M, Ha j-M BEIIEIEHHOM Xa-
PaKTEPHOM Y4JacTKe;

- cpeliHee 3HaYCHHE MaKCHMAILHBIX ITyOHH peuHOro notoka Hpma, j
M, Ha j-M BEUICJICHHOM XapaKTEpHOM y4acTKe (PH OTCYTCTBHH HaHHBIX
He YIHTBIBAaeTCA);

- CpeAiHAA IHPHHA PEYHOTO NOoTOKa B, M, Ha j-M BBIIENEHHOM Xa-
PaKTEpPHOM Y49aCTKE;

- K03 HIMEHT WEPOXOBATOCTH N, ; HIKHEH MOBEPXHOCTH JIBJA (CM.
Tabnumy 8);

- koadpduumeHT @, KoppeKTHpymuH (opMy ponTanLHOM YacTH
npouns pacnpencneHHss BHICOKMX KOHIEHTpalHil 3arpA3HAIOMHMX Be-
IIECTB B PE4HOH BOJE Ha j-M BBIACJICHHOM XapaKTEPHOM YY4aCTKe peKH
(pH OTCYTCTBHH JaHHBIX MPHHHUMaETCK 05 =0);

- xoaddrument B, koppekTupylommii GopMy XBOCTOBOH YacTH Mpo-
¢una pacnpeneneHus KOHUCHTpAWif 3arpA3HAIOMMX BEIIECTB B PEYHOH
BOJC Ha j-M BBIAC/ICHHOM XapaKTEPHOM Y9acTKe peku (NMpH OTCYTCTBHM
JaHHEIX npuRAMaerca f; = 0,2);

- pacxon Boau Q;, m/c, Bj-M KOHTPOJLHOM CTBOpE;

- panMyc KpHBH3HHI pycia R,,,, M, B3ATHII KaK cpeAiHee 3HavucHHUE
JUIA y4acTKa PEKH, PacrosioKEHHOro HEMOCPEACTBEHHO HIKE MECTa aBa-
puiiHoro cGpoca CTOYHEIX BoJ (TIPH OTCYTCTBHM JaHHBIX NapaMETP MOXHO
He HCNOJL30BATh);

- X03(}HNIHEHT H3IBHIHCTOCTH PYC/Ia PEKH @, NPEACTABNAIOMHAI CO-
Goit Ha yyacTKe CMEIEHHsI PEYHbIX H CTOYHBIX BOJ OTHOWIEHHE PACCTOS-
HHS, H3MEPEHHOTO N0 (hapBaTepy pexH, K PACCTOSHHIO, H3MEPEHHOMY IO
npsAMoi;

-k03¢puument k,, MCHONb3yeMbIH AN BRACNCHHA «@KTHBHOM» LIH-
PHHEI pEKH B CTBOpe aBapuiiHoro c6poca CTOYHBIX BOZ (WIMPHHE, TRE
CpeAHHe 10 BEPTHKAIH CKOPOCTH TEYCHUA BOJLI B PEYHOM NOTOKE MOTYT
OTJIHYATBCA OT MakcumanbHo#t He Gonee, yeMm Ha 40 %; npH OTCYTCTBHH
TaKuX AAHHEIX MpHHUMaeTca k, = 0,7).

A4.1.2 JlononHuTeabHEIE JaHHRIE NPH PacCMOTPEHUM aBapHHHOrO
c6poca CTOTHEIX BOX:
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- HAUMEHOBAHHE HHTEPECYEMOro 3arpA3HAIOWEro BemecTBa (MiH
rpyNNoBOro NOKA3aTENs XMMHIECKOrO COCTaBa BOJLI) B aBapHifHOM cOpo-
€€ CTOYHEIX BOJ;

- MPOAOIKHTENBHOCTE T, C, (K MOMEHTY Ha4ana NMPOTHOCTHHECKHX
pacueToB) aBapHiiHoro c6poca 3arps3HsIOLErO BEUECTRA;

- PacCTOSHHME Y,y M, OT MECTa aBapHifHOro BLITYCKa CTOYHBIX BOJ JI0
6nuxaiiwero Gepera (npu cbpoce ¢ Gepera y, = 0, npu paccexBaiomem
BRITIYCKE Y, PABHO PacCTOSHHUIO OT Gepera 10 CEPCAHHBI PacCeHBaIOIIETO
yerpolicrsa);

- IapaMeTpsl, XapaKTepU3yIoLINe PeKHM aBapHiiHoro copoca HHTEpe-
CyeMOr0 3arpa3HsIOLIEr0 BELIECTBa (1enecooOpa3Ho Npe/ICTaBNATh B BUAE
Tabnuusr A.1).

A.4.1.3 JlononHutentHele JaHHbIE IPH PaCCMOTPEHHH TPaHCTIOPTHOMN
aBapum co cbpocom (pazimBoM) HedTH Hnu HedTenpoayxTos, obpasyio-
IIMX Ha MMOBEPXHOCTH BOABI IICHKY:

- Bpemsi, B TEYEHHE KOTOPOTO MPOMCXOAWIO HNOCTYIIEHHE HedTe-
IPOAYKTa B PEKY Tg ,C;

- Macca m, Kr, cﬁgomenﬂoro B pexy Hedrenpoaykra;

- obbem W, M’, cOpomicHHOro konuyecTsa Hedrenpoaykra (ITH
CBCACHHs HYKHBI B CIy4Yae OTCYTCTBHA JaHHBIX O Macce COpOIEHHOro
He(Tenpoaykra);

- IONA pacxoAa pe4yHo! BOABI }p, YHacTBYIOIIETO B pa3baBlIeHHH
HedTenpoaykra (NpH OTCYTCTBHH JAaHHBIX NpPUHUMAETcH iA GONBIIMX
pek Pp = 0,6; cpeanux - 0,8; Mansix - 1);

- monu padnuToil HedTH MM HedTenpoaykTa Z;, Z,, HaXOAALIMXCA
HEMOCPEACTBEHHO HHXE MECTAa aBapHMH B BOAHOH Macce U B IUIEHOYHOM
COCTOAHMH (N0 YMOJUaHHI0 GepeTcs cooTHowenue Z; : Z,=0,2 : 0,8);

- KONMYECTBO HEQTENPOAYKTA M, , KI', U3BATOE U3 MIICHKH B TEUEHHUE
TEPBRIX HECKONBKHX CYTOK B PE3YJIbTaT€ BOAOOXPAHHLIX MEPOTIPHATHIA;

- ko3(punHEHT cKopocTH k; , 1/c, mepexona HedrempomykTa u3
MIEHKH B Bofy (MO yMOMYaHHIO NpHHKMaeTtca k;= 0,185-107 ¢);

- k03(huUMEHT CKOPOCTH k; , 1/c, mepexona uedrenpoaykra U3 Bo-
b1 B TUIEHKY (M0 yMOMYaHHIO NpuHMMaeTcs kx= 0,046:107 c);

- ko3¢ duument ckopoctu k., WCIapeHHs Nerkux ¢paximnii HedTH
(TIpH OTCYTCTBHM JAHHBEIX NMPHHHMAETCA Kycn, = 0,1 16:107% ¢);

- NMPHUHMMAEMOE O NIPOTHOCTHYCCKHUX PACUETOB 3HaUcHUE K0dpdu-
uueHTa K, 1/c, CKOPOCTH CaMOOYHLIEHHS PEYHBIX BOA M IUIEHKH OT Hed-
TENPOAYKTA.
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Ta6Gauna A.1 — dopMa NpeICTABICHHA CBEACHHIT O PeXKHME aBapHIHHOTO
c6poca 3arpA3HAIONIETO BELIECTBa

TopaaxoBwii HoMep

T g C " C, Mrlm3
NpOBEACHHOIO UaMepenna N Cerny © aerH CT.My CToNs

mlc mr/am’

IIpumeuanne — B Tabauuy BxmoueHs caeayiomue napametpsl: Cory - N-1
M3IMEPCHHAA WM NPEIATAEMAN VIS NPOrHOCTHYCCKOTO PacteTa KOHIEHTpauus
3arPA3HAIOLIETO BEWECTBa B aBaphliHoM c6poce CTOUHMX BOA B PACTBODEHHOM
puae (wiu B Banosoli dopme, ecnu pacuer seaerca Ges yuera ¢opM murpanuu
pemectBa); Cereny - N-2 HIMEPECHHAs WIH IIpejiaracMas s [IPOrHOCTHYECKOro
pacyeTa KOHUCHTpauMs 3arpPA3HAIONICTO BEUIECTBA HA B3BECH NMpPH aBapHHHOM
c6poce CTOYHLIX BOA; gcr.y = N -H HIMCPEHHBIH WIH NIPCANOKEHHAH JUIA NPOrHO-
CTHMACKOrO PACHYETa PACXOA BOAM B asaphiiHoM cOpoce CTOuHLIX BOH; 7, -

OTHOCHTEJILHOE BPEMN, KOTA3 B CTOYHMX BOUAX, HAYMHAS ¢ MOMEHTA (uxcanmu
Havana asapuiinoro c6poca, 6bu10 H3MepeRO 3HaueHue Cor,y  MIHM 3HAUCHHE gy.

A.4.1.4 lonomuuTensHble JaHHBIC NIPH PACCMOTPEHUH TPAHCIIOPTHOH
asapuM co cOpPOCOM 3arpA3HAIOLIETO BEIIECTBA B BHJE CHIMYYEro TEXHH-
4ECKOro MpOAyKTa:

- HAHMECHOBAHHE HHTECPECYEMOro 3arpA3HAIOIIErO BeEUIECTBa (HJ!H
TPYNMOBOrO NOKA3ATENA XHMHYECKOTO COCTaBa BOABI) B TEXHHUECKOM
NPOAYKTE;

- Macca M, Kr, cOPOLICHHOrO B PEKY TEXHHYECKOro MPOAYKTA;

- obseM W, M°, cOpOWIEHHOro B PEKy TEXHHYECKOro NPOAYKTa (3TH
CBeflecHHA HYXHH B Cly4ae¢ OTCYTCTBHA JAHHRIX 0 Macce cOpOLIEHHOro
TIPORYKTa);

- OPHEHTHPOBOYHOE BpeMA (NPORODKHTENBHOCTE) Tp 4 C, MOCTYIIIE-
HHA TEXHHYECKOro IIPOAYKTA B PeKy - (TpeCyerca /s MPOAYKTa C ILIOT-
HocTsI0 P < 1010 kr/v’);

-gons Y (B ZOMAX OT ENMHHMUE) HHTEPECYEMOTO 3arpA3HAIONIETO
BeweCTBA (MM IPYNNOBOro NMOKA3ATENS XHMHYECKOrO COCTAaBA BOJKI)
B TEXHHYECKOM NpPOAYKTE;

~IUIOTHOCTD P, KI/M®, COPOLIEHHOTO B PEKy TEXHHYECKOrO MPOIYKTa
(CBeAEHMA O MIOTHOCTH ¥ PACTBOPHMOCTH HEKOTOPHIX BEMIECTB MPHBENC-
HBI B TIpunoxeHun J1);
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- pacTBopMMOCTE B Boge P, Kr/m?, COpOLLIEHHOrO B PEKY TEXHHYE-
CKOro NmpoAyKTa B CYXOM BHJE (€CIM B CIIpaBOYHOH IHTEpaType yKa3a-
HO, YTO PacTBOPUMOCTb OYE€Hb XOpOIas, Xopoluas Uil paBHa GeckoHeu-
HOCTH, TO NIpHHUMaETCA, 9To P = 500 l(l'/M3);

- k03(ppuunent k,, XapakTepU3YIOLIHil HUCMONB3YEMYIO AOMIO OT
PacTBOPHMOCTH BEIIECTBA NMPH NPOXOXJAECHHH PEYHOH BOABI HAA OTIIO-
XKEHHAMM TEXHMYECKOr0 NpOAYKTa; MPH OTCYTCTBHH JAHHBIX ANd OpH-
€HTHPOBOYHOIO pacuera npuauMaercs, 4to k,= 0,8 npn P = 500 Kr/m®;
k,=0,5 npu P = <500 — 50 kr/m*; k,=0,2 nipu P < 50 kr/n’);

- SKBHBANCHTHBLIA BEC M,,, MOHAa PACCMATPUBAEMOIrQ 3arpA3HAIOIETO
BEMLIECTBA (COOTBETCTBYET JENEHUIO aTOMHOIO Beca HOHA Ha ero BameHT-
HOCTB);

- K03 puuMeHT pacnpeneneHus Ky, MOKa3bIBAIOWMHA, Kakasd JoMA 3a-
IPS3HAIONIET0 BELIECTBA MOXET MUIPHUPOBATH Ha B3BECH (B Cllyyae OTCYT-
CTBHA 3KCTIEPUMEHTAIBHBIX JaHHLIX Oeperca no Tabnuue 7);

- PUMEpHad WHPHHA PeXH D,, M, KOTOPYIO 3aHMMaeT (HJIH MOXET
3aHATH) B HCXOAHOM CTBOpE PEKH COPOLLEHHBIA B CyXOM COCTOSHHH TeX-
HHYECKHMit NPOAYKT (IPH OTCYTCTBHM AAHHBIX MOXKHO NPUHATS by, = 6 M);

- TpHMepHasi KPYMHOCTb YacTHL 7, M, COpOLIEHHOTO B CYXOM CO-
CTOSHHM TEXHUYECKOro MPOAYKTa (TPH OTCYTCTBMH JAHHBIX MOXHO TpH-
HaTe 7 = 0,002 M);

- IOJIA P, COGPOLICHHOrO B PEKYy ChIMYy4ero TEXHHYECKOTO NMPOXYKTa,
HaxoAsmerocs B W3OMHPOBAHHOM JUIS PACTBOPEHHA BUAE;

- paccTosHde Yp, M OT Ommxaiimero Gepera peku a0 MecTa aBa-
puiiHoro c6poca TeXHMMECKOro MPOAYKTa.

- 3HAYCHHE THAPABIMYECKOH KPYNMHOCTH YaCTHI @, TEXHHMYECKOro
npoaykra (6epercs mo Tabnuuam npunoxerns I').

A.4.1.5 [lononuuTensHEle AaHHbLIE NPH PACCMOTPEHHUM TPAHCIOPT-
HOH aBapHu co c6POCOM 3arpA3HAIOLIETO BELIECTBA B BHAE KHAKOTO TeX-
HHYECKOrO MPOIYKTa:

- HAHMCHOBAHME KHTEPECYEMOTO 3arpA3HAIONIEro BellecTBa (WM
rpynnoBoro NoKazaTels XHMHYECKOTO COCTaBa BOABI) B TEXHHYCCKOM
NpoAYKTE, COPOIICHHOM B pe3ynbTaTe TPaHCIIOPTHOH aBapHy;

- pacxon gy, M/C, KHIAKOTO TEXHHYECKOTO NPOAYKTA (MOXKET GhITh
HEH3BECTEH);

- Macca m, Kr, cOpOLIEHHOro B peKy TEXHHYECKOTO MPOAYKTa;
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- o6beM W, M°, COPOLICHHOTO B PEKY TEXHHYECKOro NPOAYKTa (3TH
CBEJCHHUA HYXHHI B Cly4Yae OTCYTCTBHA NaHHKX 0 Macce cOpomeHHoro
TPOAYKTa);

- konnentpamus Ccr, MI/N, 3arpA3HAIOLIETO BElECTBAa B TEXHUYE-
CKOM MPOAYKTE B NMEPHOA aBapHHHON CHTyanuM (MOXeT ObITH HEH3BECT-
Ha);

- NPOACIDKHTENLHOCTS T,, C, aBapHitHOro c6poca TEXHHMYECKOro mpo-
AyKTa (AOIDKHA ORITE H3BECTHA NPH HAIMMHHM JJAHHKIX O PacXoie XKHIKOTO
TEXHHYECKOTO NMPOAYKTA H KOHIEHTPAILMH B HEM 3arpA3HAIONIETO BEIECT-
Ba);

-J10J11 Y 3aTPA3HSIONIETO BEINECTBA B TEXHHYECKOM NMpPOAYKTE (B J0-
J9X OT €AMHHULBI);

- NUIOTHOCTB Py, KI/M’, COPOIIEHHOTO B PEKY TEXHHYECKOTO Mpo-
JIYKTa B XXHIAKOM COCTOSHHH (CBSACHMA O MJIOTHOCTH M PacTBOPHMOCTH
HEKOTOPHIX BELIECTB MPUBEACHE! B NpuaoxeHun J1);

- pacTBOpHMOCTD P, KT/M’, B BoJe COPOIIEHHOTO B PEKy TEXHHUE-
CKOTO NPOAYKTA B XKHIKOM BHAE (naHHas HHPOPMAaLHUA MOXKET OTCYTCT-
BOBAaTh);

- MpUMepHOe 3HadeHue cpenHed riayOuHul H,, M, B IOTOKE TsKE-
JIOTO XHAKOro MPORYKTa B PYCNE PEKH HIKE MECTa aBapuH (YKa3biBacTCA
TONBKO JUIA XHAKUX MPOAYKTOB C Py > 1200 Kr/M®) (XelaTensHO moay-
YeHHe AAHHOH XapaKTepHCTHKH HWHCTPYMEHTAIbHRIM METOAOM HAa BOJHOM
obnexre");

- MpHMeEpPHOE 3Ha4YeHHe cpeaHeii mupuHkl B, M, moToKa THKeENoro
AKHAKOro MPOAYKTA B PYClI€ PEKH HHXKE MECTa aBapHH (YKa3hIBAa€TCH TOJNb-
KO U1 XMAKHX TIPOAYKTOB C O, > 1200 kr/m’) (xenaTensHo nonydcHue
JaHHOK XapaKTEPHCTHKH HHCTPYMEHT&JILHBHIM METOZOM Ha BOXHOM 00B-
ekre);

- NMpHMepHad MPOAOKUTENBHOCTD Tg, C, NOCTYIUICHHA (CIMBa) B
pPeKy TeXHHYECKOro MPOAYKTa B XHMAKOM COCTOSHHH B NMEPHOX aBapHH
(Tpe6yercs JUIa NPOAYKTA, HMEIOMIETO Py <1200 kriM);

- pacCTOAHME g, M, OT MECTa aBapHifHoro c6poca (win nenTpansHOM
4aCTH CIIMBAa TEXHHYECKOTO NMPOAYKTa) Ao Gmmkalimero Gepera - (npH oT-
CYTCTBHH JaHHEIX MOXHO CUMTATh, 4T0 Yo = B/2).

Y Mimeerca BBHAY 0160p NPo6 BOAB Ha 3adHKCHPOBAHHBIX TIyGMHAX C H3MEpe-
HHEM [UIOTHOCTH TEXHHYECKOTO MPOYKTa.
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A .4.1.6 dononuurtenbHas McxonHas MHGopMaLua 11 pelieH s 3a1a-
YW 0 NPOTHO3Y COAEPKAHHSA 3ArPA3HAIOUIErO BEIECTBA B PEYHOH BOJE ©
yueTroM ¢GopM MHTpALIHH:

- nOJA V., NenuToBoi dpakuuu raHUCTEIX BewecTB (1< 0,01MM ) BO
B3BEIIEHALIX BEIIECTBAX (IPH OTCYTCTBHH JaHHBIX MPHHUMAaETCA:

a) AMd PaBHHHHEIX peK B MexcHb ¥y =0,3-0,4, B nonosoane
Yon = 0,7-0,8;

6) 1A TOpHBIX peKk B MexeHb Y, = 0,05, B mnonosoxse
Y., = 0,15-0,20);

- COpOLHOHHAA EMKOCTb I, MI-3KB/MF, MEIMTOBOH GPaKUUH ITHHU-
CTHIX BewecTs (Mo ymonyanuioo Z; = 0,005 mr-axe/mr);

- 3KBHBAJICHTHBIH BEC HOHA My, PACCMATPHBACMOrO 3arpA3HAIOLIETO
BELIECTBA (COOTBETCTBYET JCTICHHIO aTOMHOIO BECa MOHA HA €ro BaJIEHT-
HOCTE);

- ko3 duLHeHT pacnipeneneHus Kp,, MOKA3LBAIOIIMIA, Kakas KONA 3a-
IPA3HAIOLIETO BELIECTBA MOKET MHIPHDPOBAThL HAa B3BECH (B ClIyyae OT-
CYTCTBHS SKCTICPHMEHTANBHBIX JAaHHBIX GepeTca no Tabmune 7)7;

A.4.2 Pemuenue 3aaa9n AJ19 aBapHiinoro copoca CToYHbIX BOA.

A.4.2.1 Pacuer nepuoga At u o6IEro YHCHA OCHOBHEIX CETMEHTOB
N,., ncnons3yemsIx i onucaHus npoduns pacnpeneieHns KOHLEHTpa-
umii BelecTBa B aBapHitHOM cOpoce CTOUHBIX BOJI BRINMOJHAKOT Mo dopMmy-
nam (A.20), (A.2]).

A 4.2.2 Vcxonuslii npodunb pacnpenencHus KOHLUCHTpauuii BellecT-
Ba OOLIYHO HMEET Maloe YMCIO CerMeHTOB (no yuciy HabnoaeHui 3a
aBapuitHeIM COpOCOM 3arpA3HAIOIIETO BEIECTBA), [OITOMY INEpECHET
npoHiA pacnpeseneHHs KOHUCHTpauMii BEIIECTBA B HaMe4YeHHblE Cer-
MEHTHI O6IHUM YHcnoM 50 M Gonee BHINONHAIOT METOAOM HHTCPIONALIMH
criaiiHamMu BTOporo mopsaka [18]. TTpu 3ToM xamaomy M3 CErMEHTOB
NPHCBaHBAIOT MOCHEIOBATENbHEIE HOMEPAa N W OTHOCHMTENLHOE BpEMH,
ncxona w3 seipaxenus N AT, and 3aJaHHOrO KOHTPOJIBHOIO CTBOpA —

Tom + N AT,).

D Ecnu koadguument pacnpeacicHHA paBeH Hymo (K= (), To nHdopmauus o
KOJIMUECTBE BIBCIICHHBIX BEMIECTB H NApaMETPAX ¥, Y, Zx » Maxy HE HCIONB3YETCA.
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A.4.2.3 Pacuer MaKCHMaJILHON CKOPOCTH TEHEHUA PEYHOMH BOABI Ha j-
M BBHIUICNICHHOM XapaKTEPHOM YYACTKE Dy j, €CJIH B HCXO[HBIX JAHHBIX
OTCYTCTBYET 3TOT NapaMeTp, a IIpHBEAeH K03 duimenT K, j, BHIOIHSAIOT
no popmyne (A.1).

A.4.2.4 Pacuer cpeHEB3BEIICHHOTO 3HAYEHHA CPEAHEH CKOPOCTH Te-
YECHHUA pe'moﬁ BOABI A0 3aJaHHOrO X-ro KOHTpPOJIbHOTO CTBOpA U:, npo-
BogsT no dopmyne (A.2).

A.4.2.5 Pacuer cpeHeB3BEMICHHOrO 3HAYEHHA MAKCHMANBHOH CKOpO-
CTH TEUEHHA PEIHOH BOAK /IO 38/JaHHOTO X-TO CTBOPA V., OCYNIECTRIIs-
10T no ¢opmyne (A.3).

A4.2.6 Pacuer cpeaHEB3BENICHHBIX 3HAYEHHH BCEX NMPUBEACHHLIX B
MCXOJHBIX AaHHEIX MOP(OMETPHYECKHX XapaKTEpHCTHK pyciua pekn H.e,
H'mao Qu By, n'w, n'y, as B+ Ha ydacTKe MpOTHKEHHOCTHIO L, BEHI-
nonHaoT no hopmyne (A.4).

A.4.2.7 Pacuer ko3¢p¢uumenra Lllesn ¢ nposoadr:

- NIPH HAIMYHM JIEASHOTO MOKPOBa Ha peke (MpH HANMYMH JAHHBIX
no n',) no popmymnam (A.5) — (A.7);

- B IPOTHBHOM clIydae (IIpH OTCYTCTBHH JJEAAHOTO MTOKPOBA Ha PEKe) -
no ¢opmyne (A.8).

A4.2.8 Koadduuuent nonepeuHoii nucnepcud D, PpacCYHTHIBAIOT
no ¢opmynam:

a) IpH HAIMYHH JAHHEIX O XapaKTEPHUCTHKAX Ry, H H' maxj

H,,.-H,
W= __H_._ (A.59)

48 rae ¢ =260

M= ; (A.60)
07¢c+6 rme ¢<60

0042H,
w=1 +9-§————Mc JMC.' (A.61)
Z=025y, (14054 w ) + 0,589 w - 0,356; (A62)
Kooy =10% (A.63)
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_ 8H. V, Kos

D, e (A.64)
rae g = 9,8 m/c’;
6) TIpH OTCYTCTBHHM CBEACHHIA O MapaMeTPax Ry, u H e —
3
in.l U, ¢'
, = __Ich— . (A65)
A.4.2.9 Ecnu ycnosne
*
2voT,N S B* vcp H* . (A66)

BHINIOTHAETCA, TO OCYIIECTRIAETCA Nepexof K A.4.2.11, B npoTHBHOM cny-
yae — nepexon k A.4.2.10.

A.4.2.10 Pacuer xoadpduunenta ¥w(p, YIUTHIBAIOWIETO CTCNCHB
CMeIleHns PEYHBIX M CTOYHHIX BOA i N-TO CerMeHTa, MpOBOJAAT MO
thopMmymam:

02 {Q. -q cr)v]2

XN =L‘ + l' H (A.67)
Vo= Q—9crn I' 983 v::p
"0 H(x D, X,) ™| aD, XN “aDx, (A.68)
Qg
Ecmu Ynvep > _Q‘ﬂ , TO TPUHHUMAaeTcs
_ Q—9cv
Yup = __Q_ (A.69)

A.4.2.11 Pacyer BpeMeHH Tcr NEepPEeMELUEHHs BOIAHEIX Macc Mexay
CTBOpOM, I/I€ POH3OLIEN aBAPHITHBIA COPOC 3arPA3HAIOLIETO BELLECTBA, U
3aJJaHHEIM KOHTPOJIBHBIM CTBOPOM OCYLIECTBJAIOT MO ¢opmynam (A.14),
(A.15).
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A.4.2.12 OpueHTHPOBOYHOE pPACCTOSHHE AO CTBOPA ITPAKTMUECKH
TIOJIHOTO CMEMICHHA PEYHBIX H CTOYHKX BOA L., (CTENEHb cMelenus
98 %) BeMHCIAIOT 10 GopMyIte

B! [ 066y, (q ﬂ
L= Z 1045 2 (8| —Chma A.70)
D,(1+_6;«=) B HyB)| &

A.4.2.13 Pacuer xo3dduunentos npononsHo# aucnepcun D, mposo-
st ¢ yderom ycnosus (A.9) o gopmynam (A.10) - (A.13).
A.4.2.14 Ecnu BHINOTHAETCA YCIIOBHE:

Lo > 1,0, (A1)

TO OCYIIECTBISETCS nepexon k A.4.2.15, B IPOTHBHOM CITydae — nepexof
Kk A4.2.16 u npunumawor k= 1.
A.4.2.15 Pacyer npHMEpHO# ANHMHBI 30HbI BLICOKO3ATrPA3HEHHBIX BOX

L3 .
Ly=1,+10 \}D maxFCT i) - (AT2)

A .4.2,16 Koapduumenr k,, orpaHuuHBatomuii 3Ha9eHAE MKPUHEI pe-
KH NPH pacdeTaX CMEUICHHS PEMHLIX H CTOYHEIX BOJ B Clydae CpaBHH-
TENBHO HENpPOAOJDKMTENEHOrO MO BpeMeHH asaphifHoro cbpoca CTOMHBIX

BOJI, BEIYHCIIAIOT N0 (popMynam:
*

7,9

k,=ky+(1-k,) l:' , (AT3)
L

k, = k,+(1-k,) L—’— (A.74)

A.4.2.17 Pacyer ko3pduunenTa ¥y, YUHTHIBAIOIETO CTENEHb CMe-

MIEHNS PEYHBIX U CTOYHBIX BOX B 33JaHHOM KOHTPOJIBLHOM CTBOpE, OCyINe-
CTBIAIOT N0 (hopMynaM

2
Q2 qLT.II
X, =q+——6}7 ( H.) , (A.75)
D,z{,,[1+—a—")
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Yy = 9o 1+exp —y:—lz" +2exp —%
VoH[ED Y X, |° D, X, D X,
mp(_____(ak,_yn)’ ":”]+exp[————(8'k"+y°)zuf”ﬂ : (A.76)

D, Xy D, Xy
OO6s3aTeNBHEIME YCIOBHAMH MCNIONB30BaHUA (HopMYIE! (A.76) aBis-
I0TCA ClieAylolIHe: eci ¥, > 1, To cneayer npHHEMaTL ¥, = 1; eciu
B pe3yJbTaTe pacueTa MakKCHMAlILHOE 3HAYEHHE V), COOTBETCTBYET He-
PaBEHCTBY

-~
WnS———— (ATT)
B.H, vq,+qml
TO ﬂpHHHMaCTC’l
q('TN
Yn = s i (A78)
B‘ H" vﬂP + qcr. N

A.4.2.18 CpaBHeHHe POJOIDKHTEILHOCTH aBapuHHOro cOpoca cTou-
HBIX BOA C BpEMEHEM A00eraHis BOAHLIX MAcc 0 3a1aHHOrO KOHTPOJIBHO-
TO CTBOPA OCYILECTBAAETCS MO YCIOBHAM

To = T CT{min)- (A.79)

To > CT(max) + (A80)

Ecnu ycnosue (A.79) ninu (A.80) BbinonHseTcs, TO CAEAYET MEPeHTH
k A.4.2.20, B npoTtuBHOM cirydac — K A.4.2.19.

A.4.2.19 Pacuer npogonsHOro npotHns pacnpeaeneHns KOHLEHTpa-
[Mif MHTEpECYeMOro BEILEeCTBA B 30HE BHICOKO3arpA3HEHHEIX BOA NpH ee
NPOXOX/ICHHH Yepe3 3aJaHHLIH KOHTPOJIBHBIA CTBOP OCYLIECTBISAETCA IO
CIIERYIOINM 3TanaM.

A.4.2.19.1 CymmapHyio (BalOBYI0) KOHLEHTPALHUIO 3arpA3HAIOLIEro
BemecTBa B CTOYHbIX BOAAaX Ccremn B NMEPHOA aBapHAHON CHTyauuu
(cyMMa KOHLEHTpaLMii BEleCTBa B pACTBOPEHHOM COCTOSSHHH H COpOHpO-
BaHHOM Ha B3BecH) NpH N-M H3MEPEHWH PaCCUYMTHIBAIOT IO ¢opmyne (B
KauecTBE JaHHOH KOHUECHTPAIMK MOTYT GbITh HCIONB30BAHBI H3MEPEHHBIE
3HAa4YCHHA 3aIrpA3HAIONIEr0 BemlecTBa B aBapHifHOM cGpoce B BamoBo#
dopme)
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Ccreann =Ccran + Cern - (A81)

Tpumeyanne — Ilpu npornocTHueckom pacuere 6e3 yuera ¢opm MArpauuu
3arpA3HAIONLICTO BELIECTBA B KAYECTBE HCXOAHOM GepeTca Ero KOHUEHTPAUHA B MHTE-
pecyemMoM BUAC.

A.4.2,19.2 BhYMCIEHHE NapaMETPOB Tva % Tyn BHIONESIOT TIO
tdopmynam (A.24), (A.25).
A.4.2.19.3 Pacyer napaMeTpa 4, OCYIeCTBISIOT N0 dopMyIam:

aynpu 29y <v',B.H.
Ap=(Cern = Cpi) Vi s (A.82)
6)npu 298 > v'c,,B-H.

Ap=(Cern —Cyppp) (1-Yn(p)). (A.83)

A.4.2.19.4 KoHIeHTpalMy 3arpA3HAIOMEro BEMECTBa B N-X CErMeH-
Tax B 3aJAHHOM KOHTPOJEHOM CTBOPE PEKH MPEABAPUTENHHO BEITHCIAIOT
no (opmynam (A.26) - (A.29).

A.4.2.19.5 KoadduumueHTE G« 4 S+ ONPESENIOT B COOTBETCTBHH C
yka3aHHAMH B A.3.12.4 anropuT™Ma pemeHus BTOpoif 3anaun (Mo dopmy-
nam (A.30) - (A.37).

A4.2.19.6 Koapdumentnt ky’u ky” semmensior B cooTeTCTBHH
¢ ykasaHuaMy B A.3.12.5 anropuTMa peneHns BTopoif 3aza4u no BTOPOMy
BapHaHTy (1o ¢opMyaam (A.38), (A.39)).

A.4.2.19.7 OxonuaTensHuii pacuer napamerpoB Cy, u Cn, BH-

nomusior no ¢opmymnam (A.40), (A41), B Koropsx Bripaxenne (Cy —

Ci(x) 3amMeHeno Ha napametp A,.

A4.2.19.8 OxoHuaTeNnbHEIH pacyeT KOHUEHTPAIMi! 3arpA3HAIOIETO
BemecTBa B N-X CErMEHTaX B 33JJaHHOM KOHTPOJBHOM CTBOPE PEKH OCY-
IEeCTBIAIOT no ¢opmynam (A.28), (A.29), M1 KOTOPHIX HCHONMB3YIOTCA
3HaveHus napamerpa C y, , NONTy9YCHHEIC B COOTBETCTBHH C YKA3AHHAMH B
A4.2.19.7.

Ecnx no ycnoBuio 3azmauu He Tpefyercs yuer ¢opm MHTpamuu 3a-
TPA3HAIOIIETO BEIIECTBA, TO OCYLIECTBIAETCA nepexon K A.4.2.30, B npo-
THBHOM ciaydae - k A.4.2.20.
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A.4.2.20. MakcHMalbHOE COAEPKaHHME B3BELIEHHBIX BELUECTB
Clossa(maz), Mr/aM®, B PEUHO¥ BOJE B KOHTPOLHOM CTBOPE BRIMHCIIAIOT MO
topmyne

Co &N = Caaﬂ,t[)""( Casa.CT‘ Cmn.qﬁ) y. (A.84)

B kauectBe Cy, gso(max) BHIOHPAETCS MaKCHMAIIBHOE U3 NONYHEHHBIX 110
dopmyne (A.84) sHauennit C, 5w .

A.4.2.21 Cozepxanue nenuroBoit ¢ppakunu rauuuctsix sewects C,,
mr/am®, B pedHoii Bose onpenensiot no popmyine (A.42).

A.4.2.22 OpHEHTHPOBOYHYI0 MAKCHMAIBHYIO KaTHOHOOGMEHHYIO
EMKOCTE  Zyp, Mr-3KB/M’, TIMHHCTHIX BENIECTB HAXOMAT Mo QopMyne
(A.43).

A.4.2.23 Bo3MOKHOE MAKCHMAILHOTO COAEPKAHHA 3arpA3HAIONIETO
BemecTsa Ha B3BecH Cgs, max , MI/IMS, B npobe BOAL! (B OJHOM JIUTPE)
BBIYHCIAIOT MO GopMmyie (A.44).

A. 4.2.24 Ouenusarot cobmoaenue ycinosus (A.45), u no popmynam
(A.46) (A.47) BhiOMpatoT 3HaYEHHA MaKCHMAILHOTO COAEPXKAaHHS 3a-
IPA3AAIOMEro BemecTsa Ha B3BECH Cj g3 max- B 1IP0GE BOALI (B ONHOM JIHT-
pe).

A. 4.2.25 Bo3MOXHOE COAEpKAHHE 3arpA3HAIONEI0 BELIECTBA Ha
BIBECH B KaXK/AOM BELICTAEMOM CETMEHTE C, gz Nr, MI/IM’, C YUETOM KO-
adpdunmenta pacnpenenenns k,, onpemensior mo ¢opmynam (A.48),
(A.49).

A.4.2.26 Ouenusarotr cobnonenne ycnosuit (A.50), (A.51) u BoiOu-
PalOT OKOHYATENbHEIE 3HAYEHHS MAKCHMANBHOrO COJIEpXKAHMs 3arpss-
HAIOLIETO BEWECTBA Ha B3BECH C g5 max. B TPOOE BOABI (B OAHOM JIUTPE).

A.4.2.27 Bpems MHOrOKpaTHOro (CTOKPAaTHOT0) BEPTHKANBHOTO Ile-
peMEIHBaHHA Macc pedyHoi BOJAB! M FrapaHTHPOBAHHOIO KOHTAKTa peuHoOM
BOJBI H B3BEIIEHHBIX BEILECTB Trgg, C, HHUXKE cOpoca CTOYHLIX BOA OIpe-
Jenaior no hopmyne

51 H.M.c.

P v:p , (A.85)

Ti00=

A.4.2.28 KospduuueHT opHeHTHPOBOYHON CKOpOCTH COpOUMH Ha
B3BECH Kigo N C YIETOM BPEMEHH Tjp9 HAXOJAT 1O Gropmyne
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Ce

=—1,
KmNr, = Tio g CNf - (A86)

Ca.aaNr

ITpumeuanne — Huxe nepsoro «ysnosoro» creopa dopmyunt (A.85) (A.86) »
pacieTax HE HCIIONb3YIOTCA.

A.4.2.29 OxoHYATENbHBIH NPOrHOCTHYECKUH pacqeT KOHUEHTpalui
3arpsA3HAIOLIEro BemecTsa B pactBopenHo# dopme Cy, Y Cye ™ una
B38eCH C, s v Cowene 4 ME/OM®, B 33aHHOM KOHTPONBHOM CTBOPE
B COOTBETCTBYIOLIEM CETMEHTE BEINONHAOT € HCMONb30BaHueM Gopmym:

4
Cye ' =Cy, e7Fom® (A87)
. ’ */
Comene ' =Che - Che ', (A.88)
Cue? =C,, e Kot (A.89)
\/4 ” L7/
Cc.aJa.Nr = CNr - CNf . (A-sga)

Ecnu 7 5, > Tjpp, TO IPHHUMAETCA Ty, = Tj09 ,

Ilpn orcyrcreuM 3HaueHwit napametpa Ky, (418 KOHTPOMBHBIX
CTBOPOB, PACITONIOKEHHBIX HHIKE NIEPBOro «y3JIOBOro» CTBOpa) pacyer co-
JicpKaHHA 3aTPAIHAIOLIETO BEUIECTBA B pacTBOPEeHHOH dopMe BHINMOIHAIOT
no dopmynam:

CNr ¥ = Cl’Vf _C:.m.Nf’ (A.90)

w
Cre = Che=Comune: (A.908)

A.4.2.30 CtposT rpaduxu 3aBHCHMOCTEH JUIA NONYYEHHBIX pe3ynbTa~

TOB COACPKAHMA 3arpA3HAIOIIETO BElleCTBA B BaloBO# (opme, pacTso-
pEHHOM BHJ€ ¥ cOPGHPOBAHHOM Ha B3BECH COCTOAHHH MMM nys To¥ dop-

MBI, KOTOpas UCNOJIB30BAIACH JIA NPOrHOCTHYECKOro pacyera, B COOTBET-
CTBHH C BBIPAXKCHUAMH

Che=f(Tas) Cre=f(Taa)i Cue ”=f(Tu)s Cue " =f(Tuahi
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C:.CM.NT =f(taa)9 :.uc.Ntzf(TaB)l

TA€ Tge - BpeMA, NPOLIEAIIES OT HAYala PErHCTPALH B HCXOJHOM KOH-
TPONLHOM CTBOpPE KOHLEHTpaUHH BewecTsa Ha yposne C,, no
CpOKa OXHIAAEMOH MO NPOrHO3Y KOHLEHTPaLHU BELIECTBA B
paccMaTpuBaeMoit popme murpauuu B N-M cerMeHTe B 3ajlaH-
HOM X-M KOHTPOJIGHOM CTBOPE.

A.4.2.31 Ecii B 0OY4epesHOM 3aIaHHOM KOHTPOJIBHOM CTBOpE OKa3a-
JI0Ch, YTO 3HAYEHWE BANOBON KOHUEHTPALMH 3arpA3HAIOUIEre BELIECTBAa
WM TO# ero GopMbl, JUIf KOTOPOii MPOBOAMTCS MPOrHOCTHYIECKU pacuer,
PaBHO WJIH MEHee YPOBHA BRICOKOTO 3arpA3HEHHUs

Cmu.x,x < Cs:n

TO MPOTHOCTHYECKHE PACYETH C HCIONB30BAHHEM AI'OPHTMA TPETLETO
BapHaHTa pElICHHA 3a7a4H 3akaHyuBaloT. [0 MoMydeHHBIM pesyiabTaTam
MPOrHOCTHYECKOIO pacyueTa roTOBAT OTHETHbIC JAHHLIC B COOTBETCTBHH C
TIPUMEPOM, MpEACTaBNeHHBIM B Tabmuie 9. Eciv 3anaHHbii cTBOp OKazan-
st «y3noBomM» HB HeM Cpacr > Cgs, TO OCYIIecTBAsIOT Npeobpazosatne
JAHHBIX, NOJIy4EHHBIX B 3TOM cTBOpE. [IpH 3TOM NMpHHKMaeTcA

Corn=Cnre; (A91)
*k
Tern=TCnrs (A92)
T =T (A.93)
Yo = 0; (A.949)
dernv =9pN, (A.95)
i€ NPH HANHYMK JaHHBIX O ¥y —
don = dcr.n
N T
p vy (A.96)
MpY HAJIMYHAH JaHHEIX O ¥/ v(p) —
4w = dcr. N
pN T . A97
1=¥nip) A9
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Hanee, na paccCMaTPHBAEMEIX HH)KEPACMONOKEHHBIX KOHTPOIBHBIX
CTBOPOB (WO CJEQYIOIIEr0 «Y3/I0BOrO» CTBOPA PEKH) pacyeT MOXHO Mpo-
JO/KATh 1O ANrOPHTMY TPETHETO BapHAHTAa pemleHus 3azadd. Boam 3a-
TPA3HEHHOM PEeKH B JaHHOM CIy9a¢ NPHHUMAIOTCA 3a HOBHIH Geperosoi
aBapHitHbIA cOPOC CTOYHBIX BOX.

A.4.3 Pewenne 35294 A8 TPAHCNOPTHOH aBapHH
3arpA3HRIONIEro BELIECTBA B BH/JE XKHAKOT0 TEXHHYECKOro
NPOAYKTAa.

A.4.3.1 Pacuer pacxoma aBapuiiHOro c6poca XuAKOrO TEXHHYECKOIo
NPOAYKTa ¢, KOHIEHTPAUMH B HeM 3arpaausiomero semectsa Cor ¥ yc-
NIOBHOE BpeMs aBapHiHOrO MOCTYINIEHHA B PeKy IAHHOTO NPOJYKTa Tp OIpe-
JeNAIOT B COOTBETCTBMHM C ITOPHTMOM, MOIHIMH KOTOPOTO HINIOXKEHHI B
5.3.10.1 - 5.3.10.18.

A.4.3.2 Tlonyuenue KOHCUHEIX Pe3yNETATOB NPOrHOCTHYECKOTO pacye-
Ta: BPEMEHH NPHXOJa B 3aJaHHKIE KOHTPOJBHLIE CTBOPHI (PpPOHTANBHOM
T;.¢p ¥ XBOCTOBOI T ,,, YACTH 3OHB! BHICOKO3ArPA3HEHHRIX BOX, MAKCHMAJB-
HEIX KOHIEHTpauwii 3arpssusiomero Bemectsa Cpu,,, M NPOAOIDKHTENB-
HOCTb MPOXOXKACHNUA JaHHOI 30HBI Yepe3 3aJaHHBlE CTBOPE! OCYIIECTRIAIOT
7O aJrOPHTMY B COOTBETCTBHH C nosuiMamMu A.4.2.1 — A .4.2.19.8. I'nasHoik
0COGEHHOCTBIO MCMONMB30BAHMS ITHX MO3ULMH ABJIAETCA TO, YTO JUIA OIpe-
aeneHHs Ko3QQHLUHEHTa CMEIICHNS Y «TAKENOoi XKUAKOCTH» C PEYHOM
Botoit (thopMymsr (26), (61)) nomkeH ncnonb3oBaThea koaddurmeHt mo-
nepeqHoii qucnepcun D, ,. , NOCKONEKY IIPOIECC (CKOPOCTD) NEPEMELIK-
BaHHA «TAXKENOH KUIAKOCTH» C peqHOd MOXKET IMMUTHPOBATHCA YCIOBHA-
MH TypOyJIEHTHOCTH B 3TOH HIKOCTH.

A.4.3.3 B ToM cayuae, ecnu H3BECTEH Ko3dduumeHT pacnpeneneHus
COZEPHKAHHA 3arPA3HAIONIETO BEIICCTBA HA BIBECH Ky, & TAKXKE CONCPKA-
HHE B3BEIICHHBIX BELICCTB B PEYHOi Boze, TO MOXeT GHITh NMPOBEAEH pac-
4eT COXCPIKAHHS ITOrO BEIIECTBA ¢ yderoM dopm murpaunu. s peme-
HHS-AHHOI 3a/layM OCyIIecTBANeTCR nepexoa Kk A.4.3.4. B nporneHOM
ciydae - k A.4.3.10.

A.4.3.4 Copepxanne NEMHTOBOH (pakuuu rmuuucTHX BemecTs C,,
Mr/aM®, B peuHolt Bojie OPEAENSIOT 1o (hopmyne (A.42).

A.4.3.5 OpreHTHPOBOYHYIO MaKCHMANBHYIO KATHOHOOOMEHHYIO eM-
KOCTb Zyp, MT-3KB/IM’, TIMHACTHIX BEMIECCTB HAaXOAAT 11O dopmyne (A.43).
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A.4.3.6 Bo3aM0OXHOE MaKCHMAJILHOE COAEPKAHHE 3arPA3HAIOLIETO Be-
1eCTRA HA BIBECH Cp g, max » MI/IM’, B 1IpOGE BOABL (B O/IHOM JHTPE) BhI-
YUCIAIOT 110 popmyie (A.44).

A. 4.3.7 BoaMoxHOe coaepKaHHe 3aTPA3HAIOIETO BEUIECTBA HA B3Be-
CM B Kax10M BeiiensieMoM cerMeHTe Cg gs6 N1, mr/am>, ¢ ydyeroM kodddu-
LMEHTa pacnpeaenenns k,, onpeacnsaiot no gopmynam (A.48), (A.49).

A.4.3.8 OnennBaror cobmoaenue ycnosuii (A.50), (A.51) u BeIOU-
palOT OKOHYATENIBHBIE 3HAYEHHA MAKCHMAJILHOIO COACPXXaHHUA 3arpsas-
HSIOLIETO BewIeCTBa Ha B3BECH C, yyq.max. B MPOGE BOABI (B OAHOM JIHTPE).

A.4.3.9 OkoHYaTeNbHBIH NPOrHOCTHYECKHIi pacyeT KOHLEHTPAIHii

-~ » *
3arpsA3HAIONIErO BELIECTBA B pacTBOpeHHOi dopme Cy, / Cn: " W wa

B3BeCH Coamnr '+ CaaseNt *”, MC/IM’, B 33iaHHOM KOHTPOJIbHOM CTBO-
pe B COOTBETCTBYIOILEM CETMEHTEC BAIMOJHAIOT C MCMONB3OBaHHEM dop-
My (A.90), (A.90a).

A.4.3.10 CtposiT rpadmxy 3aBUCHMMOCTE# IS MONYYEHHBIX Pe3yJibTa-
TOB COACPXKAHHE 3arpAZHAIONIEro BEIIECTBa B BaJOBOH (opme, pacTBO-
PEHHOM BHJIE ¥ COPOMPOBaHHOM Ha B3BECH COCTOSSHMH WIIH JUIA TO# ¢op-
MBI, KOTOpas HCNOJb30Balach 4Jid NPOrHOCTHYECKONo pacyeTa, B COOTBET-
CTBMH C BBIPOKCHHAMH

Chi=f(Tw) Che=f(tui Cne " =f(Tuh Cne  =f(T);

C:me=f(faa); Cn'mNt =f(rm)v

TA€ Taue - BPeMs, MPOMIEALIEE OT HAYaJIA PETUCTPALlAH B HCXOAHOM KOH-
TPOJIBHOM CTBOPE KOHLIEHTpauuy BeuecTsa Ha yposHe C,, 10
CPOKa 0)KHJaeMOi MO NPOTHO3y KOHIICHTPAlMH BEIECTBA B
paccmaTpuBaeMoii (jopme MHrpaunn B N-M CETMEHTE B 3ajaH-
HOM x-M KOHTPOJIBHOM CTBOpE.

A4.3.11 Ecnu B ouepesHOM 3aaHHOM KOHTPONBHOM CTBOPE OKa-
3a/10Ch, YTO 3HAYEHHE BaJIOBOH KOHLICHTPALMH 3arPA3HAIOIEro BeliecTBa
WM To# €ro (OpMBI, 1s KOTOpOi IPOBOAKTCH NPOTHOCTHYECKHIA pacyer,
PaBHO MJTM MEHEE YPOBHA BEICOKOTO 3arps3HEHHs

CIMI.I S CB:! ’

TO NMPOrHOCTHYECKHE PacueTsl 3akaH4uBaloOT. [10 MOMyYEeHHBIM pe3yibTa-
T4M TOTOBAT OTYETHbIE JAHHEIE B COOTBETCTBHH C MPHMEPOM, MPEACTAB-
neHnbimM B Tabmuue 9. Eciu 3ajiaHHEIi CTBOP OKa3alCs «y3JIOBOM» H B HEM

108



P 52.24.627—2007

Craxx > Cas, TO OCYLIECTBISIOT NpeoOpa3oBaHNE NAHHEIX, TOMYHIEHHBIX
B 3TOM cTBOpe. [Tpu atom npuauMaerca: Cerean " . o ycnosHio (A.54);
Ter, - 10 (A91); Tp" - 10 (A93); Yo - 10 (A.94); gory - TO (A.95)-
(A.97).

Janee, s paccCMaTpPHBacMBIX HHKEPACIIONOKECHHBIX KOHTPOJIBHBIX
CTBOPOB (N0 CJIEAYIONIET0 «y3JIOBOr0» CTBOPA PEKH) pacHdeT MOXKHO Npo-
JAONXATh N0 AITOPHTMY TPETHEI'O BapuMaHTa pellenns 3agauu. Boamn 3a-
TPA3HEHHOH PEKM B JIAHHOM CiTydae NPHHMMAIOTCA 3a HOBEIH 6eperosoii
aBapHiHEIii cOPOC CTOYHBIX BOA.

A4.5 Pemenne 331890 A8 TPARCNOPTHOH aBapHH ¢ Pa3jIHBOM
HedTH KM HedTEnPOAYKTA H 06pa3oBaHHEM HA IIOBEPXHOCTH
BOJBI IUIEHKH

A.4.5.1 Pacyer HaYaNLHOro coAcpXkaHHA HE(GTEIPOAYKTOB B peUHOM
Bogie C¢; B 30HE BHICOKO3arpA3HEHHBIX BOJ BEIYHCAAIOT o dopmymne (62).
Hauansnoe xonu4yectBo He()TENMpOAYKTOB B IUIEHKE M, - mo dopmyne
(63).

A.4.5.2 TlpensapuTentHblil MPOrHOCTHYECKH pacueT KOHIEHTPALHH
HedTenpoayKTOB B 3aJaHHBIX KOHTPONLHEIX CTBOPAaX PedHOM ceTH Cyr “,

Cne " BHINONHAIOT MO ANTOPHTMY, HCTONE3YEMOMY B CHTYALMH, KOTAA
ofHapyxeHa 30Ha BLICOKO3arpA3HEHHKIX BOA B HA4anbHOM KOHTPONLHOM
CTBOpE pekH (CM. no3uumH aaropurMa A.3.2 — A.3.13).

A.4.5.3 Pacuer MaccH HEQTENPOAYKTOB, YHICAWIEH U3 TUICHKH RedTH
B pe3ylnbTaTe NMpoueccoB GHOXHMHYECKOrO OKHCIICHHA Mco HA Y4aCTKe
pexs or Mecta c6poca R0 3a71aHHOTO KOHTPOJLHOTO CTBOPA BRIMOJNHAIOT
nio popmyae (64).

A.4.5.4 Boiuncrnienne Macchl HeTenpoAyKToB, ymenmei u3 Hedrs-
HOIi IUIeHKHM B pe3ynLTaTe MPOLIECCOB HCMapeHHA JerkuX (pakumii Hedre-
NPOAYKTOB Myucn mipoBoAsaT no Gopmynam (65)-(66a).

A.4.5.5 Maccy medTenpoAyKTOB, YIICAIYIO U3 IICHKH B BOAY Mur/e
paccuuThiBaioT no gopmyne (67).

A.4.5.6 Konuenrpauuio He¢Tenpoaykros, Nepemeuryio u3 IieHKH B
sogy AC,u/e, KoTOpyio HeoOXomumo AOGRBATD B KAXAOM PAacUETHOM

]
CErMEHTE KOHTPOJBHOrO CTBOPA K KOHICHTPAIUAM Cyr npenBapHTENb-
HO NOMY4EHHEIM B pe3yJbTaTe pacyera paclpocTpaHCHHA M0 peuHoit cetn
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HaxoJdllerocs B BoJe 3arpA3HSAIONIEro BeulecTsa (HedTenpoaykTa) onpe-
aensior no gopmyine (68).

A.4.5.7 Konuentpauuio Heprenpoayk1oB AC p,(Nr), NEPELICAIIYIO
W3 BOABI B [UIEHKY, KOTOPYI0 HEOO6XOQHMO BBIYECTH B KWKIOM pacuer-
HOM CErMeHTE B KOHTPONLHOM CTBOPE OT NPEABAPUTENBHO PACCUMTAH-
Hoit kornentpauuu C *Nt, BLIYHCIAIOT TIO tdhopmyne (69).

A.4.5.8 OxOHUATENRHYIO KOHISHTPALHIO 3arPA3HAIOMIErO BEIECTBA B
koHTponsHoM crBope Cy 7 B K&KAOM PACYETHOM CETMEHTE ONPEAENSIOT
no dopmyie (70).

A.4.59 Maccy Hedrenponyxro, ymemuyio M3 BOAbI B IUIEHKY
M g/py (Nr) VIS KaXKOOTO CErMEHTa PAacCYMTHLIBAIOT B COOTBETCTBHH C
BbIpaXkeHHeM (71).

A.4.5.10 Bcio maccy HethTenpoOAyKTOB, YLIEAIYIO W3 BOAbI B [UICHKY,
BBIMHCJISIOT KaK CYMMY MacC M g/p; 110 BCEM CErMEHTaM 30HBI BHICOKO-
ro 3arpA3HeHHA B KOHTPOJBHOM cTBOpE No (opmyne (72).

A.4.5.11 O6wyio Maccy nineHKH HeGTH m i B 33IaHHOM KOHTPOJIb-
HOM CTBOpe onpezensiot no ¢opmyae (73).

IIpumeuanune — Bce pacuyersl mo mosuimam anropurma A4.54 - A4.5.11

BBIMTONTHSAIOTCS NApANIENbHO C YUYETOM CpeHeH 1 MaKCHMANbHOMH CKOpOCTeit TeueHus
peYHOit BOJBI.

A.4.6 PemeHne 3aaYH /I TPAHCNOPTHOMH aBapuH
3arpsA3HAIONIETo BelleCTBA B BU/IE CHINYYero TeXHUYEeCKOro
NpOAYKTa

A.4.6.1 Pacyer pacxozna aBapuiiHoro cGpoca 3arpA3HAIONIETO BEIECTBA
B BMZE CHITYYEro TEXHHYECKOrO NPOAYKTa (c7, KOHLUEHTPALMH B HEM 3a-
rpssusiomero semectsa Cor M YCIOBHOE BpeMst aBApHIAHOTO MOCTYIUICHHA B
PEKY JAaHHOTO MPORYKTA Ty OPEACNAIOT B COOTBETCTBHM C &JITOPHTMOM, TIO-
3MUMH KOTOpOro uanoxensl B 5.3.9.1 — 5.3.9.15.

A.4.6.2 TlomyyeHne KOHEUHBIX Pe3yJITaTOB MPOTHOCTHYECKOTO pacye-
Ta (BPEMEHH NpHXONa B 33JaHHLIE KOHTPONBHEIE CTBOPHI (POHTANBLHON
Ty.¢p M XBOCTOBOH T y,, 9ACTH 30HEI BRICOKO3ATPA3HEHHEIX BOJ, pacmpese-
JIEHHE KOHLCHTPAUMi 3arpssHAIOIErc BEUIECTBA B KOHTPOJIBHBIX CTBO-
paxC,, M NOMy4EHHE €TO MaKCUMAILHLIX KOHUEHTpAUMH Cipapy , 3 TAKKE
TPOJIOIDKHTENEHOCTE NIPOXOKACHHA NAHHOH 30HBI Yepe3 3afaHHbBIE CTBOPSI)
€ YYETOM BaJIOBOTO COACPXKAHHA (WK B BHIE COINCPXKaHHA B TOM (opMe, Ko-
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TOpas 3a/laHa B HCXOJHBIX JAHHBIX) 3arPA3HAIOMICTO BELIECTBA B PEUHOIH BO-
€ OCYLIECTBISIOT MO aJIrOPMTMY B COOTBETCTBHH C nosuummsimk A.4.2.1 -
A4.2.19.8.

A.4.6.3 B ToM ciyuae, ecu H3BeCTeH Ko3((UUMEHT pacnpeAeICHHS
COZiEpXKaHHUS 3arpA3HAIOIICIO BEIIECTBA B PaCTBOPEHHOM BHJIE H HA B3Be-
CH, a TRK)XXE COACPKaHHE BIBEIICHHLIX BEIIICCTB B pe'moi'x BOZE, TO NMPOBO-
AAT pacyeT COAEPIKaHMs 3TOr0 BEmIECTBA C yueToM (opm Murpauuu. Pe-
LIeHHe JauHOM 3ajauM OCYMIECTBIAIOT O ANTOPHTMY B COOTBETCTBHMH C
nosuuuamu A.4.3.4 - A 4.3.10.

A4.6.4 Eciv B odYepeHOM 3aaHHOM KOHTPONBHOM CTBOpPE OKasa-
JI0Ch, YTO 3HAYCHUE BAIOBO} KOHIICHTPaUMH 3arpA3HAIOMEr0 BEmECTBa
HIH ToH ero ¢opMbl, 1A KOTOPO NPOBOAHTCA MPOrHOCTHYECKHIT pacder,
PaBHO HJIM MEHEC YPOBHA BBICOKOIO 3aTpA3HEHHA

CM-I‘,X S Cﬁ ’

TO [POrHOCTHYECKHE pacyeThl 3aKaH4HBaIOT. JI0 NMOMy4YeHHBIM pe3ynbTa-
TaM TFOTOBAT OTYCTHHIC JAHHBIC B COOTBETCTBHH C NMPHMEPOM, NPE/ACTaB-
JeHHeM B Tabmuue 9. Ecau 3agaHHbIi CBOP OKa3alICH «y3/I0BOM» H B HEM
Craxx > Cas TO OCYIECTBIAIOT NPeoGpa3oBaHHE JAHHBIX, NONYYEHHBIX
B a1oM crBope. [Ipu aroM npunumaetcs: CeroanN * - no ycnosuio (A.54);

-
TCern- 110 (A92); 7o' - 110 (A.93); Yo - 10 (A.94); Gcr.x - MO (A.95) -
(A.97).

Janee, A paccMaTpUBAaEMBIX HHKEPAacHONOXKEHHKX KOHTPOIBHEIX
CTROPOB (10 CICAYIOMIENO «y3NIOBOTO» CTBOPA PEKH) pacdeT MOXHO Hpo-
AOMKAaTH NO ANTOPUTMY TPETHErO BapHAHTa PEmIEHMA 3anadd. Bonwl 3a-
TPASHEHHON PEKH B NAHHOM ClydJae IIPHHHMAIOTCA 33 HOBbIH GeperoBoi
aBapHitHEIH cO6poc CTOYHBIX BOA.

TIpuMepsl IPOrHOCTHYECKOro pacyera XapakTepUCTHK epeMellaio-
UIEHCA 10 PeYHOit CeTH 30HEI BHICOOKO3ArpA3IHEHHBIX BO U1 Pa3THYHEIX
aBapuiiHLIX CHTYalMii NPHBEACHH! B pHIokeHHH E.
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Ilpunoxenue b
(oOs3aTeNnLHOE)

HIHCTpYKUHS N0 HCNOJIL30BAHHIO NPOrpaMmbl «3ona B3-2»
AN ApOREAEHHs MPOTHOCTHYECKUX pacyeros ua [IIBM
XapaKTePHCTHK 30H BHICOKO3arPH3HEHHLIX BOX B BOAOTOKAX

B.1 O6mue cBexeHus

Iporpamma «3oHa B3-2» npeaHasHadueHa AT BHINONHEHHA Ha
IIDBM ornepaTHBHEIX MPOTHOCTHYECKMX pAcuyeTOB B 3aJaBaéMbIX KOH-
TPOJILHEIX CTBOpAaX KOJMYECTBEHHbIX XapaKTEPHCTHK HepeMellaloueiics
M0 PeqHOIf ceTH 30HBI BHICOKO3arpsA3HEHHBIX BOJ, OOpa3oBaBmeiics B pe-
3yJbTATe TOTO WK HHOrO BHJA aBapHiiHoro cbpoca 3arpsa3HAIOIEro Be-
‘ecTBa. B mporpamMe npegycMoTpeHa BO3MOXHOCTb OPHEHTHPOBOYHOMH
KOMMYECTBEHHOMN OLIEHKH BaNOBOTO COAEPXKAHUA 3arPA3HAIOLLETO BEIECT-
Ba B PEYHO# BOJE, & TAKKE MUTPALIMK €TO B BUAC NNEHKH, PaCTBOPEHHON
¢opme ¥ copGUPOBAHHOM Ha B3BECH COCTOSHHH.

IIporpamMma pa3paGoTaHa B COOTBETCTBHH C HACTOAIIMMH METOAHYE-
ckuMH pexomenganmamu B cpeae Delphi 7 u moxer pa6orars Ha [IDBM
TIOR yIpaBlIeHHEM onepannoHHo#i cucteMel Windows.

B.2 Brinonxenue nporpamMmel «3oHa B3-2»

3amyck NMporpaMMbl OCYILIECTBISAETCA B COOTBETCTBHH C NMpaBHIaMH
pa6oThI ¢ npanoxenuamy B cpeae Windows.

3anyck COMPOBOXAAETCA MOABICHHEM HAa MOHHTOPE IIaBHOH 3KpaH-
HO#i (hOPMBI NIPOrpaMMBl, Npe/ICTaBICHHOI Ha pucyHke B.1.

B ropusoHTansHOM MEHIO IJIaBHOH 3KpaHHOH ¢opMBl NpeaycMoTpe-
HEI KHOTIKH BEI30BA CHEYIOUHX BHAOB paboT:

— «Cmeopbl» - BBOJI H KOPPEKTHPOBKA HEOOXOAMUMBIX JUIs IIPOrHOCTH-
HYECKHX PacueToB NMapaMeTpoB, XapaKTEpH3YIOIMX MECTO aBapHiHOTO No-
CTYIJIEHHA B BOXOTOK 3arpA3HAIOIIErO BEIIECTBA (MCXOMHBIN CTBOpP BOJO-
TOKA), @ TAKXKE NMapaMeTpoB, XapaKTEPH3YIOILUX PEYHOMH MOTOK Ha OTAENb-
HBIX BBIJCIAEMBIX XaPAKTEPHBIX PEYHBIX YYACTKaX H YCJIOBHO OTHOCHMBIX
K 3aMBIKAIOIHM 3TH YJaCTKH KOHTPOJIBHBIM CTBOPaM; OTKPHITHE FOTOBOrO
(haiina ¢ paHee NOArOTOBIEHHLIMH AAHHBIMH; 3aMHCh TEKYIIMX JaHHBIX B
OTAENBHEIH daiin;
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— T —
- Pacuey xapanie pUcTHR 3048 BRICOKOIATPRIHE HUSIX BOA
Creopbt  MapameTpb sntopel cHpoca  Beifop 3aaaqm pacseta O nporpamme  Boixoa

Pucynok B.1 — I'naBHas sxpaHHas ¢opma nporpammsl
C TOPH3OHTAJILHBIM MEHIO

— «llapamempst s3nopsl c6poca» - BBOX X KOPPEKTHPOBKA NAaHHBIX,
XapaKTepH3YIOIINX YC/TOBHS aBapMHHOTO NOCTYIUIEHHs 3arpaAsHAIOLLEro
BELIECTBA B BOJOTOK CO CTOYHBIMHM BOZAMH (KpOME CBEIEHHH O TpaHC-
NIOPTHOH aBapHu) WM XapaKTEPUCTHKH 30HbI BBLICOKO3arpA3HEHHBIX BOJ,
o6HapyeHHOH B Ha4aNbLHOM KOHTPO/NLHOM CTBOpPE; OTKphITHe (haiina ¢
paHee NOArOTOBJIEHHBLIMH TAKHMHM AaHHBIMH; 3aMHCh TEKYUIHX IaHHBIX B
OTAeNBHBI (aiin;

— «Bwibop 3a0avu pacyema» — BHIOOp 3a]auH MO PacyYETy XapaKTepH-
CTHK 30HBI BBICOKO3arpsA3HEHHBIX BOJ H BBOA HEOOXOAMMBIX JOMONHH-
TENbHLIX JaHHBIX;

— «O npoepamme» - NPUBOJATCA CBEAEHHA O pa3paboTyMKax Mpo-
rpPaMMBl;

— «Bbix00» — BBIXOJ 13 NPOrpaMMBbl.
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b.3 ®opmuposanue ucxonnoit nudopmaumu

b.3.1 INocne naxatys B ropu3OHTAIBHOM MEHIO [JIaBHOM dKpaHHO#
(dopmbl KHONKHK “Cmeopul” Ha 3KpaHe MOABIAETCS MOJMEHIO C pasie-

JIAaMH:

— «Co3danue-npasxa»;

— «Omxkpbimb»;

— «3anucamb KaK...»

AKTHBHM3aUNA «MBHBKOH» paznena «Coszdanue-npaexa» TO3BOJAET

OTKPBITh 3KPaHHYI0 HOPMY C pefaKLIMOHHLIMU OKHaMHu (pucyHok B.2 ), B
KOTOPBIC HYHO BHECTH (MM OTKOPPEKTHPOBATh) HEOOXOAUMYIO [lsl pac-
ueTa MCXOAHYl0 uHdopmauMio. B maHnoil M nocneayommx skpaHHbIX
dopmax nepeMeLIaTLCH MEXIY PEIAKUMOHHLIMH OKHAMH MOXHO C TIOMO-
ILbIO «MBILIH» HIIH KaBULIH «Tab».

‘Beon napaMeTpos Ans ydacTka pPeRW HE MecTe aBapUn
Noniioe uws 1 joHTa T 1 Pasveprotrs: - 10K <

Red b, 107 ' BRTHBHON WML BOROTOKA B CTBODS SBADI 137 o

YUHMITORMTE CAMCOK CTRODOS l

Pucynok B.2 — Ilepsas skpaunas gopma pasaena
«Co3zdanue-npaska» nis BHECEHHS U KOPPEKTHPOBKH HH(OpMALIHK

B oxue packpbiBaiouierocss cnucka BbIOMpaeTcs HHTEepecyemoe 3a-

rpA3HsAOLIEE BEUIECTBO (aKTHBU3HPYETCA KypCcOpOM «Mblilid»). lanee, B
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COOTBETCTBUM C OCOOEHHOCTAMM HCXOAHOH HMHpOpMALMM NepexiiovaTe-
IeM Ha naHeny paJHOKHOMOK BLIGMpaeTcss THN aBapHifHOH CHTyallMH Ha
BoAHOM obnekTe. Bribop nyrkra «Asapuiinsiii cbpoc 3azpaznsioujezo ee-
wecmea 8 8000MOK» JIENAETCS B TOM Cilyuae, Koraa umeercsa uH(opManms
0 MapaMeTpax aBapHitHOro cGpoca CTOYHBIX BOJA WIH TPAHCIIOPTHOH aBa-
puu. Ilynkt «Obnapysicena 30Ha 8b1COK03QZPAIHEHBIX 800 & ROOOMOKE» —
B Cllydae, KOTrZla MMEIOTCA JaHHbIE, XapaKTEepH3yIOIHE 30HY BBICOKO3a-
TPA3HEHHBIX BOJ B BOJAOTOKE TNpH TIPOXOXKACHHH €e uepe3 MCXOMHLIH
ctop HaGmonenun. ITynkt «lIpu wenonnoti unghopmayuu o6 asapuu» —
NpH HANMYMH HH(OPMAIMH TOJIBKO O BPEMEHH M MECTE aBapHiiHoro cOpo-
€a CTO4HBIX BOJ,.

PenakuyonHoe okHO «Paduyc kpususub pycna eodomoxa Hudice
cmeopa cOpoca» 3aTONHAETCH TOJNBKO NPH HAJIHYHH TaKoH HHGOpMALUK.
Iindpul B okHax «Paccmosnue om bepeza 00 mouku c6poca cmouHbix
600», «Koagh, donu axmusHol wupunsl 600omoxa & cmeope asapuu» Kop-
PEKTHPYIOT TOJNBKO NPH HANMYHH NAHHBIX HECOBMAJAIOLIMX C MPUBENCH-
HbIMH.

HazHauenue npyrux KHOMOK:

- « YHuumooicume cnucox cmeopoe» — 0UHCTKa BCEX paHee 3aroHEH-
HBIX PENAKIMOHHBIX OKOH W BHIXOR B IJIaBHYIO 3KpaHHYIO (opMy (HauH-
HaThb BBOA HOBO# MHQOpMaLlMH NO CTBOpaM BOJOTOKA PEKOMEHAYETCH 10-
CNI¢ HAXKATHA JAHHOH KHOMKH);

- «Boix00» — BHIXOA B IaBHYIO 3KpaHHYI0 (GopMy nocie BHECEHHA
Bceil Heob6xoanmoi HHdopMaLuu;

-«Cneo.» — nepexon K crepyiomei 3xpaHHoii Gopme A BHECEHHA
WM PenaKTUPOBaHUA HCXOAHOH HHbOpMaLmy;

- «B xoney» - nepexon K 3KpaHHoif ¢opme ¢ nHdopmanmeii no no-
CNEAHEMY W3 BBOAVMBIX CTBOPOB BOAOTOKOB.

Okna «Bcezo cmaopoe» v «Texywuii cmeop» ABNAIOTC WHpOpMALH-
OHHBIMH (HE MOAJIEXKAT 3aNONHEHHIO).

B.3.2 Iocne naxarua KHonku «Cred.» OTKPHBAacTCA HoBax ¢opma ¢
PERAKUHOHHLIMH OKHaMH, B KOTOphle 3aHOCHTCA MHpOpMalMa no Cle-
JyioimeMy (0yepenHoMy) OTACIBHOMY YYACTKY BOAOTOKa (pucyHok B.3).
Ecnu nepexon okasancs ciyuailHbIM, CIEAYET HaXaTh KHOTKY «Yoarums
cmaop».

3aHeceHne uH¢OpMauHM HAYHHAIOT C BBEACHHA Koaa CTBopa (ro
YMOIYaHHIO MOPAAKOBLIH HOMEp CTBOpA NPHCBAHBAETCA ABTOMATHUECKH).
3areM, yTOYHAETCA (KypCOPOM «MBIIUH» HIH KIaBHIIAMH TNEPEMELICHUS
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KypCcOpa) MeCTONOJIOXKEHHE KOHTPOJILHOTO CTBOpA: CTBOP ABJISAETCH «Y3-
JIOBbIM», €CIIH OH PacIoNoXeH B YCThe BOJOTOKA, ABJISIOIETOCA NPHTO-
KOM Jpyroii 6onee KpynHOH peKH HIH B MECTE BNAAEHHA KPYIHOIO TNpH-
TOKa, CYLECTBEHHO MCHAIOLIETO MIMPUHY PEKH.

Bon napauerpon pycna sonoToka B xon-rponbuom cTBope

-WT——-—I - L Beam:rnnpos |
. & DA’ CHET -

1 o . : Tﬂmlﬂﬂw'l

Bpemwemwuumh) -0

Pucynok B.3 — Bropas akpannas dopma pasnena «Cozdanue-
npasxa» AN BHECEHUA H KOPPEKTHPOBKH HHoOpMaLInK

OkHO «Makcum. 3nauenue cpeoneti 2nybunsl Ha yuacmxe» NpH OTCYT-
cTBHH HH(OPMALMK MOXHO He 3anomHaTh. OMHO U3 OKOH «[ udpasnive-
ckuii yrnou» u «Koagh. wepoxosamocmu» MOXHO OCTaBUTh HE 3aIOJHEH-
HEIM (TIpM 3aMoJIHEHHN 000X OKOH MCNONBL3YIOTCA JAaHHbIE, BHECEHHBIC B
OKHO «l uOpasnuveckuil ykioH»).

[Tpu HamH4MK IpyruX JaHHBIX UH(PLI, MPHBEACHHBIC B OKHaX «Koogh.
uzeunucmocmu», «Koagh., xoppexmupyrowuii (hponmanouyro uacme 301u»
n «Ko3dh., koppexmupylowuii X60cmogy1o Yacms 30HbI», MOTYT ObITH 3a-
meHeHbi. ITpH BHECEHNK MHpopMaLMK NO APYIHM Y4acTKaM BOAOTOKA 3Ta
uHbopManua B pacCMaTpUBaeMoi 3KkpaHHON (popMe aBTOMAaTHUCCKH NO-
BTOpAeTca Oe3 uameHenui. Ecnu Tpebyercs, To JaHHble N0 IpYyruM yuacT-
KaM CJIEyeT OTKOPPEKTHPOBATb.
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KpoMme nepeurcneHHOro, KOPpEeKTHPYIOTCS MH BBOAATCA JAHHHIE B
okHa: «QPonoeas xonyenmpayus 3B», «Koaghpuyuenm cxopocmu camo-
ouuwenus», «Bpema 3adepoicku camoouuujenun (vacol)», «Yposenv xown-
yenmpayuu 8bicokozo 3azpasnenus», « Ponosas KoHyenmpayus e3seceit».

Ipumeyanne - Jlns yuacTka pekH 10 «y3/I0BOIO» CTBOPA B kauecTBe (POHOBOH
GepeTca KOHUESHTPAaLMs B3BECH B CTBOPE BHINIC aBapuifHOro c6poca 3arpA3HAIONICTO
BEINECTBA, B y3/IOBOM CTBOpE B 3aBHCHMOCTH OT €ro pacrionioxkeHns Geperca nu6o
KOHIEHTpAaLHA B3BECH B YCTHE BNAJAIONICIO KPYNHOro MPWTOKA, MO0 B Gonbuioi
peKke mepea BIAACHHEM 3arpASHCHHOI NpH aBapuu pek, Jlng paccMaTpHBacMoro 3a-
TPA3HAIOIICIO BEWIECTBA B KayccTBE (POHOBOH PEKOMEHAYETCH HCIOIbIOBATH KOH-
IEHTPAIHIO B KOHTPOILHOM CTBOPE, HaGNI0aBILYIOCA [0 aBapHIfHON CHTYALIMH.

H3 oKkoH, B KOTOpbIE AOKHA GHITH BHECEHA HeoOXOMMMan Jyis pacye-
Ta HHpOpMalHs, BRIHTH HENb34, NOKa OHK He OyAyT 3aNONHEHBI.

Ha3nauenue Apyrux KHONOK:

- «Cned.» - nepexoA K aHAJIOTHYHO# dKpaHHOI GopMe I KOppEKTH-
POBaHHA WIIH BHECEHMA JAHHHIX IO OYEPEJIHOMY XapaKTEpHOMY Y4YacTKy
(XOHTPONLHOMY CTBOPY) BOLOTOKA Ha MYTH NEPEMEIIEHHA 30HBI BLICOKO-
3arpA3HEHHBIX BOJ; €CNH TEKYUMii CTBOP OBUT NMOCNEAHHM B CIIHCKE BBe-
JIeHHBIX CTBOPOB, TO 1O HAXATHIO 3TOi KiaBHWK GyAeT oTkpeiTa opma
JUIf CO3JJaHMsI HOBOTO CTBOPA B KOHIE CMMCKa;

- «Yoanumb cmeop» - ynaneHue Texyuiero (npeAcTabBleHHOro Ha 3K-
panHO# ¢opMme) cTBOpa U3 CIHCKA KOHTPONBHBIX CTBOPOB (€CHHM KHOMKa
«Cneod.» Gbina Haxara ciy4aiHo, 4TOOEI BEpHYTHCA HA NPEABIAYINHHA yua-
CTOK, CllelyeT HaXaTh KHOTNIKY «Yoanume cmeop»);

- «lIpedwid.» - nepexon K 3xpaHHol ¢popme, B koTopylo Obuin 3aHece-
HEI JaHHblE NPEBIAYILEro XapaKTepHOro y4acTKa (KOHTPOJILHOTO CTBOpA)
BOJIOTOKA;

- «B nayano» - nepexon K 3KpaHHO# (opMe, ¢ KOTOpo#i ObLT Hauar
LMKJI BHECEHHS HH(OPMALTHH 11O KOHTPONBHEIM CTBOPAM BOJIOTOKA,;

- «B xoney» - nepexon k 3xpaHHOH (opme, KoTOpOi GBI 3aKOHUEH
LWKJI BHECEHHA MH(POPMALIHM MO KOHTPONBHEIM CTBOPAM BOAOTOKA;

- «Bemaeums cmeop» - BBINONHEHHE BCTABKH NAaHHBIX MO HOBOMY
(nponyuesHOMyY) yuacTKy BOJOTOKA B COOTBETCTBYIOIIEE eMYy MECTO me-
PEA TEKYLIMM B IMOCJIENOBATENBHOCTH PaHee 3aHECEHHBIX JAHHBIX TIO Xa-
PaKTEpHBIM PEYHbIM y4YacTKaM Ha NMYTH NEpeMelleHHs 30HHK BRICOKO3a-
T'PA3BHEHHBIX BOJ;
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- «Ynuumooicums cnucox cmeopoe» - YHUITOXKEHUE 3aHECEHHOH MH-
¢opManHK no BceM KOHTPOJILHBEIM CTBOpaM (3Ta omepauus HeoOxonauma
NIpH TIEpEXOXE Ha HOBYIO 3a1a4y Ge3 BRIXORA H3 NPOTPaMMBl);

- «Buixo0» - BHIXOA B INIaBHYIO 9KpaHHYIO (opMy mocne BHECEHHS
HH(pOpMaLHK NO BCEM KOHTPOJLHBIM CTBOPAM PEYHOH CETH Ha MYTH Iie-
PEMELIECHHMA 30HEI BLICOKO3arpA3HEHHBIX BOJ.

Haxas xHonky «Cmeopbi» M 3aTeEM aKTHBM3HPOBaB pasmen «3anu-
camp Kax...», MOXHO 3aMUCaTh 3aHECEHHYIO NMepe 3THM HH(OPMALMIO o
KOHTPOJIBHBIM CTBOpaM B OTACNbHBIH (aiin. MMa daiina sxenaTensHo 3a-
ITHCBIBATE € PACLIMPEHHEM «.par» (B ITOM C/Iy4ae NpH OTKPHITHH MANKH C
3anuCcAMH WHpopmauny 6yayT BeiReNeHs! (aitbl TONBKO C TAKKM PacLiu-
peHneM). AKTHBH3HpOBaB pa3nen «OmKpsime», MOXKHO OTKPbITb IUIA pa-
60Tl panee 3anHCaHHBIA (i)l C NaHHBIMM TO Y4acTKaM HHTEpecyeMmoi
CUCTEMBI BOAOTOKOB.

B.3.3 /lna nepexona K 3alMcH JaHHBIX O peXHMe aBapHitHoro cbpoca
3arpa3HAIOLHX BEWIECTB CO CTOYHBIMU BOJIAMH B MEHIO IMaBHO#H 3KPaHHOIH
¢dopmEI npeaycMoTpeHa kHonka «[lapamempul aniopst copoca». Tlocne ee
HaXaTHA B MOABHBLIEMCS MOJMEHIO aKTHBH3MPYIOT pa3aen «Cosdanue-
npasxa». B oTKpeiBLIeHica 3kpaHHOH ¢opme (pucyHok B.4), ncnonsiys
PEAAKUMOHHBIE OKHA, BHOCAT PE3yNbTaThl KOHTPOJIs 32 aBapHIHBIM c6po-
COM CTOUHbIX BOA. BHayane sanucbiBaloT (KOppeKTHPYIOT) BpEMs NIEPBOro
KOHTPOJILHOTO HAaONIO/ICHNS 33 aBapUHHLIM cOPOCOM 3arps3HAIOLIETO Be-
mecTBa (roj, MecALl, €Hb, 4ac, MHHYTBI) U Pe3yJibTaThl KOHTPOJIA: PACX0J
CTOYHBIX BOJX H KOHIIEHTPALMA 3arpA3HAIOLICTO BEMECTBA B HUX B PacTBO-
PEHHOM BHAE H Ha B3BecH. IIpu oTCyTCTBMH CBeleHHMH O KOHLEHTpalUMH
3arpA3HAIOIErO BEIIECTBA HA B3BECH HJIH €CIIM PaccMaTPHBAETCA TOJIBKO
BAJIOBOE COAEPXKAHWE BELIECTBa, 3Ta rpada we 3anonuserca. KHomka
«/Jobasume» CIYXMT AN 3aHECEHUA 3aNUCAHHOM WHPOPMALMH B CIMCOK
HCXOAHBIX JaHHBIX, XapaKTEPU3yIOWMX pexum asapuiiHoro cOpoca. [la-
Jiee TAKHM e 00pa3oM 3aHOCATCA APYrHe MMEIOLHECS PE3yIbTaThl KOH-
TPOJNBHBIX HaGmofennii 3a aBapuitHLIM cGpocom cTouHbix Boj. JIoGoit
PE3YJILTAT B CIIMCKE MOXET OBITh YAANEH MYTEM AKTHBU3ALHUU «MbILILIO»
HYXHOH CTPOKH € NOCNeRyIOIHM HaXaTHeM KHONKH «Yoanume». BBoau-
MBI€ B CIIHCOK PE3yJbTaThl aBTOMaTHYECKH COPTHPYIOTCA MO BpeMEHMW
KOHTPOJILHOTO HaOmosenus. s O4HUCTKH CIMCKA OT BCEX 3amuceii cly-
AHT KHONKa «YHuymoscums cnucoxk» (31a onepanus Heobxoauma npu
nepexoje Ha HOBYIO 3aaady Ge3 BhIXO/2 M3 MPOrpaMMEI, B T.4. /T4 pacye-
Ta OXHOM M3 3a1a4 NO TPAHCIIOPTHBIM aBapHAM, XOTH BBOJ IapaMETPOB
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INs HUX MPOBOJMTCA B APYroM okAe). B ToM cnyuae, ecnu pacuer Bunon-
HAETCA MPH OTCYTCTBHH NAHHBIX 00 pacxojax CTOMHBIX BOJ M KOHLCHTpa-
UM B HUX 3arpA3HAIOIIETO BEHIECTBA, TO B OKHO «Bgod napamempoe
NPyl ABAPUIIHO20 NOCMYNNEHUR 8 6000MOK 3AZPAIHAIOUE20 GEUJECMEAN
BHOCHUTCA TONBKO MHGpOpPMauUMsA O CpoKax Havyana (M KOHIQ) aBapHitHOM
CHTYaLHH.

Tocne 3aneceHns ¥ HEOOXOAWMOIH KOPPEKTHPOBKH BCEX AAHHBIX, Xa-
PaKkTepu3YIOIWMX PEXHM aBapHi#HOro c6poca 3arpa3HAIOLIEro BELIECTBA,
IUIA Mepexoia B IVIAaBHYIO 3KpaHHYI0 (opMy creayeT HaXaTh KHONKY
«Bbixoo».

o ,{Baon napameTpos pycna BonoToKa B xon-nponbuou cteope
. ;Te0p W?——— . -8 I—
| @ BACHET
———-j——— - ) '[m:luw | .

R was F e e A Bcrasurs cTeop
P Yaanmre creop
. Kos¢. wepoosar. cmaa I ) B
= Kos@. usaumicrocTh |1.3_ - - u“.‘; m’
o Koa., koppexTHpyoussl o . "_"l
Maxcum. c&m[ulcl IllS S mmmmu - e .:-' PR Npag: I
: Koo, KoppoKTHRYOWIA - .o
Pm(ngﬁ.mhs] ]5.5_ . a;:crnyn'umauru 0.2 Cnul l

*mmnm«pmﬁl ) 1] > BLICOK. o lt“ ) . B rouew I
. prominih; r_— ::l”:!:mmn b

7 camoowauern (Kx1mlh‘-
Bmwcmum(q) IO . -. C

Pucynox B.4 — Dxpannas ¢popma pasaena «lIapavemput sniopbi
c6poca» 1A BHECEHUA M KOPPEKTHPOBKH HHGOpManUH

Tlocne 3anecenns ¥ HeOOXOAMMOH KOPPEKTHPOBKH BCeX AAHHBIX, Xa-
PaKTepH3yIOINX pexum aBapuliHoro c6poca 3arpAIHAIOMEro BeLIECTBa,
AN Tepexofia B INIaBHYKO 9KpaHHYI0 (opMy cIedyeT HaXaTb KHOMKY
«Buvixoo».
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Jns 3anucy 3aHeceHHOH MHQopMauuu o pexkKMMe c6poca CTOUHBIX B
oTaensHbli Gain cneayer BHOBL HaXaTh KHONKY «/lapamemper copocar,
B OTKPBIBLIEMCA MOAMEHIO AaKTUBHU3HPOBATE pa3aci «3anucams kax...». B
OTKPBIBHIEMCA OKHE HA COOTBETCTBYIOLIEM KECTKOM JHCKE OTBICKHBAETCS
1 BbiOUpaeTca (OTKPBIBAETCA) HYXHBIH KaTagor M BBOAHTCA Wms aiina
JUIA 3aITMCH napaMeTpoB cOpoca. PexoMenayercs ums ¢aitna 3anuceiBats
C PacUIMpPEHHEM «.epu».

Hns oTkpeITHA (paiina c paHee 3aHECEHHBIMM JAaHHBIMH O PEXKHME
aBapuitHoro copoca CTOUHBIX BOA B MTOAMECHIO BMECTO pasaena «3anucanii
KaK...» CIEAYEeT akKTHBH3UPOBATL pasfen «Omkpoimby W BHIOpaTh Ha Ke-
CTKOM JIMCKE HHTEpeCyeMBli (hain.

b.3.5 Urtobbl nepefiTy K 3aKMIOUHTENBHON YAaCTH TPOTrHO3HON OUEHKH
OCHOBHBIX XaPaKTEPHUCTHK 30Hbl BLICOKOI'O 3arpa3HEHH BOJbI 11a TJIABHOM
rOpU30HTAJIBHOM MEHIO aKTUBH3UpYETCH pasaen «Beibop zadauu pacue-
ma». B OTKpbiBiIEMCA NMOAMEHIO MpPEACTABACHBl HATbL BHOB 3ajay s
OKOHYATEILHOrO NpoBeNeHHs pacHeToB (pHCcyHok B.5).

C Hersuersoit Gopoi mirpauvi 38

C yueTOM MATPALIw 38 Ha sasecH

C ofipasosarmen nnenkk 38 npy clpoce
TPaAHCNORTHES ABAPUA ¢ CoiNyurm 38
TpaHCIOPTHaS 3B3DKA € XMaKu 3B

s, 3 > Y

Pucynok B.5 — I'nasuas 3xkpanHnas Gopma rociie akTHBH3aLHK pa3jiena
«Buibop 3adawu pacuema» ¢ conepKaHHEM rMO3ULIHIT TOAMEHIO

120



P 52.24.627—2007

B.3.5.1 «C neusmennoii chopmoii mucpayuu 3B» - 31a MO3KIMA MC-
TIONBL3YETCA B TOM Clydae, KOrAa 3arpA3Hfiollee BEIIECTBO NMOCTYMMIO B
BOJOTOK CO CTOYHBIMHM BOJAMH C M3BECTHbIM PEXHUMOM (BBEACHBI Mapa-
METPH 3MMIOpHI) aBapuitHOro c6poca, HO HET AaHHBIX 0 Ko3(d¢uLHeHTe
pacrpeie/IcHHs 3TOTo BelllecTa Ha B3BecH. B urore pacyera Gyayr npen-
CTaBJICHE! CBEJICHUA O KOHUEHTPALIMH 3arpA3HAIOMETO BELIECTBA B PEYHOMN
Boze B To# ¢opMe, B KOTOPO#t 3TO BEWIECTBO GBLIO 3aHECEHO B HCXOAHOIH
uHbopMaimy. OGBIMHO 3TO KOHIEHTPAUMH, XapaKkTepHU3YIOUIHE BalOBOE
COMEPXKAHNE 3arpA3HAIONIETO BELIECTBA B CTOYHOH M peyHo# Bome. Jlist
NONYYECHHS OPHEHTHPOBOYHBIX NAHHBIX O COACPXAHHH 3arpA3HAIOLIETO
BEILIECTBA B PacTBOpeHHOH (opME MOXKHO HCIONB30BATH KOIQPHIHEHT
CKOPOCTH CaMOOYKILICHUS PEYHOH BOALI OT 3TOr0 BEIIESCTRA, BKIIOYAIOLIe-
ro BMeECTe ¢ APYrHMH (haKTOpaMH CaMOOMMINEHHMA CKOPOCTh NEPEXOAA Be-
IECTBA U3 PACTBOPA HA B3BEC.

B.3.5.2 «C yuemom muzpayuu 3B na assecu» - 3Ta NO3HIMA UCIONB-
3yeTcs, KOr/ia 3arpA3Hsloliee BEICCTBO NMOCTYNMHIO B BOJOTOK CO CTO4-
HBIMH BOJGMH C yKa3aHHBIM pexumoM (3miopoi) asapuifHoro cbpoca u
M3BECTEH KOO(HIMEHT pacnpeneneHHs 3TOTO BElIECTBA Ha B3BECH, a
TaK)Ke ColepkaHKe BIBCIMIEHHBIX BelIeCTB B pednoii Boge. Koaduuuenr
CKOPOCTH CAMOOYHIIICHHA B JIAHHOM ClIydae CIEAyeT HCNONb30BaTh TOMh-
KO A1 OPTaHHYECKHX 3arpA3HAIOMMX BEIIECTB NPAKTHIECKH HE NOABEp-
ratouxcs copbuun Ha B3Becu. B urore GyayT paccuMTaHhLI: BalOBOE CO-
RepKaHHE BEIIEeCTBA B Bojie, KOHUCHTPAIMNH €ro B pacTBOpeHHOi opme u
Ha B3BeCH. A pacuera B NMOABHBUIEMCA OKHE NOTPeOyeTcs BHECTH MH-
dopMammio o koadhummMenTe pacnpefenenus 3arpA3HAIOINETO BEIECCTBA
Ha B3BECH, ROJIO NMENMTOBOH ()PAKUHM IJIMHHCTHIX BEIIECTB BO B3BECH
(pH OTCYTCTBHH JAHHEIX MOMXKHO NPHHATH: JUIS PABHHHHEIX PEK B MEXKEHE
~ 0.4, B nonosoase 0,8; aAna ropHeIx pek B MexeHs — 0,05, B nonosoabe —
0,20), OpPHEHTHPOBOYHYIO COPGLIMOHHYIO €MKOCTh B3BEHICHHBIX TJIHHH-
CTHIX BEMIECTB (110 YMOIYaHHIO npuHKMaercs 3HadeHHe 0,005 r-axs/r) u
SKBHBAJICHTHLI BEC HOHA 3arpA3HAIONIEro BemecTsa (pucyHok b.6).

IpuMeuanne - Cenenns o GOROBOH KOHIECKTPALHH BIBEIICHHAIX BELIECTB B

peunoli Bojie BHOCATCA npyu BBOAE MHGOpMAUHH O MOPHOMETPHYECKHX XBPAKTEDH-
CTHKAX PETHOIO NOTOKA.
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1 Bgeaure gaHHbe o raBecH @@

OTkpuIThL ] 3anucan,| PacueT '

Koad¢.pacnpeaenenus |0_35
3B va e3Becu -

Nona nenutoBoi ¢ppakuuu Iu_.q
BO B3BEWeHHbLIX BeuecTsax -
CopGUUOH.eMKOCTL BSBEUWEHHBIX
FAMHUCTHX BEWECTB. Mr-3KB/Mr - IH-MS
IkBUBANEHTHHIA BEC UOHA 105
3arpa3HaoLero Bewecrea -

OTmeHa.Buxonl

PucyHox 5.6 — ®opma ans BBOJA AONONHUTENBHOH HHDOpMAIUK
npu BeiGope no3unmu «C yvemom muzpayuu 3B na 3secu»

BeepmenuHbie AaHHBIE MOXHO 3anmucaTh (3alOMHHMTb) B OTAENbHBIA
taiin (ans ynoGcTBa NMoKcKa KeNaTeNbHO 3aNMcaTh JAaHHbIE NOJA MMEHEM
C pacluupeHueM «.sol». Jlns cTapTa pacuera HaOKMMaercs KHollka «Pac-
yem».

B.3.5.3 «C obpasoeanuem naeuxy 3B npu cbpoces - 31a No3uULHUA HC-
NoJb3yeTcs, KoIJla 3arpsasHAoIee BEmecTBo npu cbpoce B BoAHBIH 06B-
eKT o0pa3yer Ha ero NnoBepXHOCTH IUIeHKY (Hanpumep, HedTb). ns Bbi-
MOJHEHHA NPOTHO3HON OlEHKM MHUIPAUMH 3arpA3HAIONIEro BELIECTBA MO
PEYHOH CETH B MOABUBILEECS OKHO BBOJA HH(HOPMALIMK BHOCATCS WIH TIpH
HEeoGXOMMOCTH KOPPEKTHPYIOTCS HEOOXOAUMBIC JUISl PacUETOB MCXOAHbIC
nanuble (pucyHok B.7).
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1 Boou NapamMe 1pon diiapHHHOI0 ¢ GPuCa JALPATHAILIL. b e C a, ODPAIYILILIO HaRHHY -

x
Bpenms apapuiHoro copaca 3B B peky: [m Pacuer l
fon- IZOUG nacau-lﬁ‘l- AeHe-[01  uac- Iﬁ'u' MUHYT - ruF 3an“cﬂﬂ,l

BpBeMs, B TEUEHKHM KOTOPOIO NPOUCXOAKND KOS PHUHBHT CKOPOCTH CaMODuNRE-
noctynnexue 38 8 pexy, (c) - I1 200 wus & nnenxe (K x 100000 1/c) - [3046
Konwyecreo 38. " I
ctpowanHora B pexy (kr) - [25000

(PPNUMBHT CKOPOCTH HCNBPEHHUS
nerxux ppaxuui HagTaNpoaAYKTOR

Knnuuecveo 3B, wataTOB N3 NABHKKU ua naexxy (Kx 100000 1/c) - [o116
B TOYEHUE NOPBLX HACKDALKKX CYTOK

B PO3YNLTATe BOADOXPAHHMX K03¢p¢UMUHEHT CKOPOCTH Napexona
meponpusTUi (kr) - 1o HOPTONPOALKTA UD NABHKU

8 Boay (K x 100000 1/c) - |u,1 [

Jlons pacxoaa peuHof BoAM, YHACTBYIONEID

# passasneHui HBGTENPONYKTO. - (0.3 KD3@OULMENHT CROPOCTH Nnepexona
Ilons 36 nexoasweroc HegTanpoayxIa Ma nonu_
8 HAUGALHMA NEPUOA ® nnenxy (K x 100000 1/c)-  [354

- snnewxe-[06
— 8 paeuHoh sone -[F Ornexa. Buxon I
PucyHnok b.7- dopma 1is BroAa nHGopMmaliia pH BuGope
nosuuns «C obpasosanuem nienxu 3B npu cbpoce»

B pane oxoH N0 yMOI4aHMIO BBEZIEHE! CICRYIOLINE OPHEHTHPOBOYHEIE
3HAYCHURA:

- KOJIMMECTBO 3arpA3HAIOUIETO BEMECTBA, HIBATOE U3 MICHKH B Teue-
HHE NEPBRIX HECKONEKHX CYTOK B pe3yJbTaTeé BOAOOXPAHHBIX MEPOINpHS-
Tuit (qucno 0);

- 10N Pacxoaa pedHOH BOAEL, Y4aCTBYIOLIETO B pasGaBneHuy Hedre-
npoaykros (uudpa 0,8 npeamonaraer, 9ro cOpoc ObUT OCYIIECTBIEH B
peKy cpeaHnelf BOAHOCTH; ANA MalbiX PeK ClIeAyeT BBOAWTEL 3HadeHHe,
paBHOe eHHHLE; [ Gonbumx pek — 0,6);

- JOMNA 3arpA3HSIOIIEro BENIECTEA B HAYANLHLIA NEPHOX B IUIEHKE -
gucno 0,8; B peunoit Boge - 0,2;

- K03pHUHEHT CKOPOCTH CaMOOYHILCHHA B IIenKe (0,046 107 1/c);

- k03(HuMEHT CKOPOCTH MCnapeHHs JerkHX (pakumit Hedrenpo-
Ayktos n3 mrenku (0,116 107 1/c);

~ x03bduumMerT CKOPOCTH mMepexoxa HedTENPOXYKTOB M3 NNEHKH B
soay (0,185 107 1/c);

- ko3t duumeHT CKOPOCTH nNepexoja HedTenpoAyKTOB M3 BOAH B
nnenxy (0,046 10° 1/c);
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Jna yaoGera BBOAA 3HA4YEHH NMEPEYUCIIEHHBIX KO(pQHIMEHTOB HC-
NOJIb30BaH MHOXHTENH — 100000.

IIpu Banuuuu Apyrux Gonee TOYHBIX AAHHEIX, BBEJEHHLIE IO YMOJ-
9aHHI0 3HAYCHHSA K03QdHIHEHTOB ClIeayeT OTKOPPEKTHPOBATE.

BBe/ieHHBIE JaHHBIE MOXHO 3anucaTh (3aMIOMHHUTB) B OTIENBHBIN
daiin (ana yno6cTa moKcka eNaTeNbHO NMOX HMEHEM C PaciUHPEHHEM
«flm», JIna cTapTa pacyera HaxXHMaeTca KHonka «Pacuem».

B.3.5.4 «Tpancnopmunan aeapus ¢ coinyyum 3B» - 3Ta NO3ULUA HC-
moJIb3yeTca, KOTJia B pe3yNbTaTe TPAHCTIOPTHOH aBapHmM 3arpa3Hdloliee
BELLECTBO NOCTYNHJIO B BOAHBIA OOBEKT B BHJE CBUTYUEro TEXHHYECKOIO
OpoAyKTa. JUtsl BHINONHEHHS NMPOTHO3HEIX PACYETOB B MOABHBIICECA OKHO
BBOZa MHPOPMALIMM BHOCATCA H/IM NPH HEOOXOLXUMOCTH KOPPEKTHPYIOTCR
HEOOXO/INMbIE JUIS pacueToB MCXOAHBIE NaHHHeE (pucyHOK b.8). B psne
OKOH MO0 YMOJ4aHHIO BBE/IEHB! CJIEAYIONIHE OPHEHTHPOBOUHBIE 3HAYECHUSA:

- JIONA ACHCTBYIONIETO 3arps3HSIOIEr0 BELUCCTBA B TCXHHYECKOM
npoayxre (1);

- JoNs TCXHUYECKOTO MPOAYKTA, HaXOMAILErocs B M30JHPOBAHHOM
suze (0);

- IIHPWHA AHA peKH, 3aHUMaeMas COpOIIEeHHBIM TEXHUYECKHM Mpo-
nyktoM (6 m);

- K03} PHUHEHT yBEeIMYECHHS HavajbHOro 00BeMa JIErKOro TeXHHUYe-
ckoro mpoaykra (2) (3ror KO3((HIUMEHT ydacTByeT B pacuere, €ciM
cOpolueHHBIH TEXHHYECKNH MPOAYKT UMEET IUIOTHOCTh GJIM3KYIO K IUIOT-
HOCTH pe4HOii BOAHI);

- KPYITHOCTb 4acCTHL TeXHHYeckoro npoaykra (0,002 m);

- THApaBNHYECKAafA KPYMHOCTh YaCTHL TEXHAYECKOrO MpPORYKTa
(0,184 M) (rugpaBinyecKas KpPYNMHOCTb YaCTHIl TEXHHYECKOTO IMPOAYKTa
(hyHKIHOHANEHO CBA3aHa ¢ KPYMHOCTHIO €0 YacTHll, cM. npunoxeHue [);

- cOpOUMOHHAA €MKOCTE B3BEIUEHHBIX TIJIMHUCTHIX BELIECTB
(0,005 r-3xs/r);

- pacnpeaenuTenbHbli ypoBeHb miuotHocty (1010 kr/ M),

ITpy ranuaum Apyrux Gonee TOYHBIX JAHHBIX, BBEIACHHBIC N0 YMOJ-
YaHHUIO 3HAYEHUA CIEAYET OTKOPPEKTHPOBATb.

BBesieHHbBIe JaHHBIE MOXKHO 3anMcaTh (3aNOMHHTB) B OTAENbHBII
¢aitn (ana ynoGeTBa MOMCKA XKeNaTEhHO MCHONb30BATh HMA C pacuIupe-
HHEM «.pows. JII1 CTapTa pacuera HaKMMaeTca KHOIIKa «Pacuem».
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Pucynok B.8— ®opma ans ssosa nupopmauuu npu seiGope
nosuumn «Ipancnopmuas asapus ¢ ceinyyum 3B»

b.3.5.5 «Tpancnopmuas aeapus ¢ ocudkum 3B» - 3Ta MO3MLHUA HC-
NOJIL3YETCHA, KOraa B pe3y/kTaTe TPaHCTIOPTHOH aBapHH 3arpsAsHAIoNIce
BEILECTBO NMOCTYNHIO B BOAHLIH OOBEKT B BHAE KHAKOTO TEXHHYECKOTO
npoaykra. [l BLITOHEHHSA NMPOTHO3HEIX PaCYETOB B MOABHUBIIEECA OKHO
BBOJAA HHOOPMAaLMH BHOCATCA WIM KOPPEKTHPYIOTCA HEOOXOAMMEIE Afis
pacyeToB McxonaHbie AaHHble (pucyHOK B.9). B pse okoH no yMonmuaHuMIo
BBEJCHB! CIEAYIOLHE OPHEHTHPOBOYHBIE 3HAYCHUS:

- PacTBOPUMOCTbL B BOJE TEXHH4YECKOro nponykra (500 xr/M’) (nipu
OTCYTCTBHH HMH(pOpPMALHM I8 FapaHTHPOBAHHOTO pacueTa yKka3aHa mpe-
JIEJIBHO BBICOKAs pacTBOPHMOCTH);

- o/ AEHCTBYIOLIErO BElIECTRA B TEXHHYECKoM npoaykre (1);

- koabduLmeHT pacnpenenenus 3arpA3HAIOLIEro BEIECTBA HA B3BECH
0

- COpOLMOHHAN €MKOCTE B3BEIIEHHBIX MUHHCTBIX Bewects (0,005 r-
3KB/r);

- KpuTH4Yeckas mrotHocts (100000 Kr/m’);

- pacTpeenuTenbHbIi ypoBeHs mioTHocTH (1200 kr/ M%),

Tpu Hanuuuu apyrux Gonee TOYHBIX AAHHBIX, BBEICHHBIE 110 YMOJ-
YaHHIO 3HAYEHUA ClIENYET OTKOPPEKTHPOBATE.

BBeneHHble [aHHBIE MOXHO 3aNHCaTh (3alOMHHTB) B OTACHBHBIA
¢aiin  (ia ynoOcTBa NMOKMCKA XKeNaTe/bHO N0 HMEHEM C PaCIIMPEHHEM
«hfl». JIns cTapTa pacueTa HAXHMAETCA KHOMKA «Pacvem».
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50/B3BCWEHHEX BENECTR
-COpBUMONH. EMKOCTE BIBEW.
I 2C)
JkpuBaREHTHLIN BEC UOH

Pucyrox b.9— ®opma ans BBoa uHdopmMauu npu seibope
no3uuuy «Tpancnopmnas asapus ¢ Hcuokum 3B»

b.4 IIpocMOTp pe3yabTaTOB NPOrHo3a

HenocpeacTBeHHO NpPOTHO3HEIH pacyeT NapamMeTpPOB 30HBI BbICOKO-
3arpA3HEHHBIX BOA HAYHHAETCA C HaXaTHA KHONKH «Pacyem». Ha skpane
nossnserca gopMa ¢ coolileHHeM O mpouecce (pacyeT JUis «THKeIoH
HHUJIKOCTH» MOXET 3aHHMATh 3HAUUTENLHOE BpeMs).

ITocne pacuera Ha dkpane nosisercs rpaduk v Tabamua c MPorHo3-
HBIMH 3HAYEHHMAMH BCEX OCHOBHBLIX XapaKTEPHCTHK 30HbI BbICOKO3arps3-
HEHHBIX BOJ NpH MPOXOXJACHHU €€ yepe3 MHTepecyeMbld (3anpamvBac-
MbIH) CTBOp BomoToKa (pucyHok bB.10). Ha rpaduke wimoctpupylotcs
MPOrHO3HBIC 3HAYEHUA JBYX BOJIH paclpele/ICHH KOHUEHTpauui 3arpsas-
HSIOIErO BEIIECTBA MPH INPOXOXKICHUM 30HBI BBICOKO3ArpA3HEHHEIX BOL
yepes 3aJaHHBIA CTBOP: OJIHA M3 HUX PacCYHTAaHA C Y4ETOM MaKCHMAIbHOM
CKOpPOCTH TE€YEHHA PEYHOH BOABI, Apyras — cpeaHedl CKOPOCTH Te4YeHHUS
BOJBI,
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SHEHWS BOALIB afaHH

7 XapaKkTepucTUKM 30Hbl BLICOKOro 3arp
ton bl diadE oy

| eve Mt . i \ . : ) ) . . 1Bpens|”
02.11.2000 2:28:03 02.11.2000 231259 03.11.2000 19:57:39 04.11.2000 16:422-
, o}

FipH MaKCuin. CROPoCTH TTPu epeaHeR EKopocTy
{02.11.2000 02:28

[62.11.2000 23:05

BPEMEHIA MPOXOXABHUS,

T s0Hb ;arpar;nebgug YE|

Pucysoxk b.10— Tabnnna v rpaduk, HATIOCTpHPYIOUINE BHR
NpeACcTaBIAEMBIX Pe3y/ibTaTOB [IPOrHO3HOrO pacyera

B 3aBucHMOCTM OT LieJIM MPOCMOTPa BLIOHMpAaETCA HOMEP HHTEpe-
CYeMOro CTBOpa M MHTepecyemas (opMa MHIpalMM 3arpA3HSIOLIETO Be-
ILECTBA.

Ecnu tpeGyercs npocMoTp Bee# nporHo3Ho# uHGopmanuH, cieayer
HaXaTb KHONKY «Omuem». JlaHHbie OTYETa NOCHC JOMOJHHTENBHOIO
BBElCHHA HH(OPMaLHH O MECTONONIOKEHHH aBapuiiHOro cbpoca U cBeie-
HHUH O TOM, KTO BBITIOJTHKJI IIPOTHOCTH4ECKUH pacdeT, MoryT ObITh pacie-
4aTaHbl HA NMpHHTepe (PEeABAPUTENBHO, HCTIONB3YS KHONKY «Hacmpotiku
npunmepa», caeayer ykasarh, YTO AV pacrteyaTkd HCIONb3YeTcd «alb-
6omubiii aucm») (pucyrok B.11).

Hns BeIXO#a H3 ovepenHO# dkpaHHOH (OPMBI M mepexonsa Ha mpe-
ABIAYILYIO HCTIONB3YETCs KHOMKA «Bouixod». KHonka «Bsixod» Ha OCHOB-
HOM TOPH30HTAJBHOM MEHIO MO3BOJIAET CAENATh OKOHYATENLHBIH BBIXOX
U3 NPOrpamMMBbl.
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1
TaB/MUA [CTY R 1ALDN {ACGL 1O 1O HEER T HIDPAM

Hacyposxm npuu“pnl I'IBMaTbI Boixon I
PejyabTaTe paCdueTa XapaRTapMOTHR HOHM BMOOKONArpA3H@HHMX ROA
B BANAHWMX KONTPONLHMX CTBOPAX NG P A ceTH MMM HEOTA ABADHM

Mec TonoNOMEHRe asapuitHoro cdpooa
Barpasunenee BemecTRO - Mepn (wonx 115)
HononsYoBanikit ypomens BMOOKOro 3arpsisueims — 0.0300 ur/n

Howep Cro- fara x Bspems Aara u BD p T 1poxona flara x mspemA nmoms Banc. Maonod.
cTEOpA POCTD NOABA.PPONTENBH. MOABN.XBOUTOBOR BEMCOROSSNPASH.BON MARC.HOMHENTPARMM NROHI. RNOMI,
TEMEH. HaCTK wac ™ un/n  nwr/a

[0 BANOBOMY CONEPXARMD JANIASNALNEND BEIECTRN

o Marcun. 26.10.2000 08:00 29.10.2000 05:00 O ;mx 20 u 59 »mx 29,.10,2000 00:02 0.0800 0.0401
=} Cpean. 20,10.2000 00:00 29,10,2000 O5:00 0 =xw 20 « 59 »xx 29.10.2000 00:02 0.0800 0.0401
1 Maxcwux, 29,10.2000 18:36 30,10.2000 15:47 O um 21 w 9 ot 30.10.2000 11:54 0.0800 0.0307
1 Cpeaw. 30,310,2000 04:22 31.10.2000 01:31 0 x:m 21 w 9 sy 30.10.2000 21:37 0.0800 0.0322
2 Naxc. 02.11.2000 02:14 02.11.2000 23:23 O nx 21 4 9 xux 02.11.2000 19:06 0.0681 0.0303
2 Cpesi, 03.11.2000 19:47 04.11.2000 17:05 O ux 21 « 18 wuy 04,11.2000 12:25 0.0667 0.0305
10 COREPRANIKD SArpASHAMNErc BSONECTES B PACTSOPEMHOM BIIR:

1 Narcun. 29.10.2000 18:136 30,10,2000 15:47 0 nm 21 4 9 wmn 30.10.2000 11:51 0.0240 0.0092
1 Cpean. 30.10,3000 04:22 31.10.2000 01:31 0 nx 21 % 9 Mun 30.10.2000 21;37 0.0240 0.0097
2 Manoum, 02,11.2000 02:14 02.11.2000 23:23 O o 21 « 9 soox 02.11.2000 19:06 0.0204 0.0091
2 Cpen:. 03,11.2000 19:47 04.11.2000 17:05 O mx Z1 = 10 wux 04.11.2000 12:25 0.0200 0.0091
flo conepaame ro rea copB o na

1 Namowm. 29.10.2000 18:368 30.10.2000 15:47 0 xxm 21 % 9 s 30.10.2000 11:54 0.0560 0.0215
1 Cpean. 30.10.2000 04:22 31.10.2000 01:31 0 xm 21 4 9 mmxn  30.10.2000 21:37 0.0560 0.0225
2 Maxcym. 02.11.2000 02:14 02.11.2000 23:23 O am 21 w 9 om 02.11.2000 19:06 0.0477 0.0212
F] Cpean. 03.11.2000 19:497 04.11.2000 17:05 O xm 21 =u 18 mxm 04.11.2000 12:25 0.0467 0.0213
Npseaanns

PacwueTst

TIORIIMNC S PAECHNPPOBRA TOXXNCK

Pucynox B.11- Tabnuua, nimoctpupylomas BUJ OCHOBE! OTYETa
10 pe3yJIbTaTaM IPOrHOCTHYECKOTO pacyera

B.5 JIpyrne BapHaHTLI NPOrHOCTHYIECKHX PACIETOB

B ciydae, ecnu B 0CHOBY pacyera A0MkHa GhITh MojoxkeHa nHGopma-
M4 HE O peXHMe aBapuifHOro cOpoca CTOYHBIX BOX, 8 O 30HE BEICOKO3a-
TPA3HEHHBIX BOA NIPH NPOXOXICHHH €€ Hepe3 HCXOMHBIH KOHTPOJBLHBLIA
CTBOp, TO B pasnene «Cozoanue-npasxa» Ha popMe «Beood napamempos 6
cmgope asapuiinozo cbpoca» BeIbupaeTcd myBKT «ObHapyoicena 30Ha 6bl-
coxo3azpasHenbix 600 8 eodomoxe». Jlanee npoueaypa BHeceHus uHbop-
MaiMy NpaKTHYCCKH HE OTIHYAETCA OT BEILIEpaccMOTpeHHoH. Ocoben-
HOCTE €€ BHECCHHS 3aKIIOYAETCA NHIIbL B TOM, YTO HE 3aMONHAOT M HE
KOPPEKTHPYIOT YHC/Ia B PEAAKUMOHHLIX OKHAaX, HHpopMal¥s B KOTOPBIX
HYXHA TONLKO /1A yCNOBHii aBapuiiHoro c6poca cTounbix Bon: «Paduyc
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Kpueusnel pycaa...», «Paccmosnue om 6epeza 0o mouku cbpoca...», «Ko-
agh. akmuenoli wupunsl 8000MoKa. . ».

B pasgene «flapamempeol 3niopsi copoca» B obmee OKHO MCXOAHBIX
JaHHBIX 3aHOCAT H3MEPEHHEIE B HCXOJHOM KOHTPONILHOM CTBOpE KOHLEH-
TpalMK BEHIECTBA, XapaKTEPU3YIOIHE Ero COACPAKAHNE NPH MPOXONKACHHH
30HEI BRICOKO3arps3HEHHHX BojJ. B pemakuuoHHOM okHe «Pacxod» yka-
3bIBAETCA PACXOX peunod BOAbI B MCXOAHOM KOHTPONBHOM crBOpe. Bee
OCTAJIbHEIE pEKOMEHAAUNH paGoTsl ¢ NPOrpaMMoil He OTIIHYAIOTCS OT YKa-
3aHHBIX JUIA YCNIOBHIi aBapHitHOro c6poca CTOYHLIX BOJL.

B cnyuae ecnu B kauecTBe MCXoAHOH HHdopMmauuM Mcnonn3yrTca
TONBKO JAHHBIC O BPEMEHH M MECTe aBapuiHHOro cOpoca CTOYHBIX BOJ, B
pasnene «Co3danue-npaexa» BuiGupaerca nyHKT «/Ipu nenoanoti ungop-
Mayuu 06 aeapuu». Jlanee B peRakiHOHHBIC OKHA BHOCHTCA HHOpMarms
TONBKO N0 MOP(OMETPHYECKHM XapaKTEPHCTHKAM pycJia. BOAOTOKA HA OT-
JeNbHBIX XapaKTepHBIX ero yuactkax. B pasnene «llapamempwt sniopot
copoca» B 00lllee OKHO MCXOJHBIX JAHHBIX 3aHOCAT BpeMs JMGO TONMBKO
Hayaia, 160 TONBKO KOHIa aBapHiiHOro c6poca CTOYHBIX BOX, THGO H TO
1 apyroe. ITocne BHEceHHs HCXOAHOH WHOPMaKMK 1 BRIXOAA U3 pasfiena
«llapamemper 3niopvl cOpoca» cnepyer BoHTH B pazaen «Bwibop 3adauu
pacyema» B MeHi0 rnasHo# dKkpaHHoi (OpMBI N HaxaTh KHomky «C ue-
usmennoli gpopmoii Muzpayuu 3B», ABNAOUIYIOCH CTAPTOM OKOHYATENbHO-
ro pacyeTa.

Ecnv B MCXOAHBIX AaHHBIX ObINM BBEACHB! XapaKTEPHCTHKH TONBKO
HayaJla WJIM TOJIbKO KOHLA aBapHiiHoro cbpoca, To B Tabsuie pe3yibTaTos
pacdeTra COOTBETCTBEHHO CJIEyEeT OCTaBHTh CBEJICHHA O BPEMEHH NPHX0Ja
TONBKO GPOHTANBHON WX TONBKO XBOCTOBOM YacTH 30HbI.

IpencraBneHHsle B OTYETE 3HAYEHHS BPEMEHH XapaKTCpH3yeT mepe-
MELIEHHE 3TOH 30HBI C Y4€TOM MaKCHMANLHOH M cpenHel ckopocTteil Te-
4YeHHS PEYHOI BOARL.

KouTposbHble mpuMepsl HCNIOJNIB30BaHKA POrpaMMHOro 0GecrieyeHHs
JUIA Pa3NHYHBIX aBApUHHBIX CHTYyaluli MPUBECHHI B nprioxkeHuH E.
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ITpuioxenne B
(cnpaBo4HOE)

OcoGeanocTH METPALMH M BO3ACHCTBHS HA BOHBIC OPraHH3MbI
HEKOTOPLIX ONACHBIX 3ATPAHAIOLINX BElIECTB

B.1 Pryms

PTyTb, nonasuias B BORAHBIA OGBLEKT, MHIPHPYET B PaCTBOPEHHOM H
B3BELIEHHOM cocTOAHNH. COOTHOILICHHE MEXAY HUMH 3aBHCHT OT COCTaBa
BOARI 1 BesiwunHbl pH. B3sewennan pTyTsh npeacrasiset coboii copbupo-
BaHHble coeauHeHus prytH [19]. PacTBopeHHBIMM (hopMaMH ABIAIOTCA
HEMCCOLMHPOBAHHBIE MOJIEKYIIbI, KOMILIEKCHBIE OPraHHvecKHe H Heop-
raHuyeckne coeanneHns. OcobeHHo npoyHble KOMIUIEKCh obpasyiorcs ¢
CEPOCOAIEPXAIUMH COEAMHEHUAMH. B BOAE pPTYTHBIX WIAXT PTYTh HAXO-
JUTCA, IMasHLIM 06pa3oM, B BHAE B3BECH KMHOBApH, KOTOpas GicTpo oce-
JaeT Ha 6nuiexamux nosepxHoctax pycna. [pu pH paBHOM MM MeHee
3 pacTBOpeHHas pPTYTh HaXOAWTCSA B BOJEC NMPEUMYILECTBEHHO B BHAE MO-
nos Hg, npu pH or 3 10 9 — B BUAC HENCCOLMMPOBAHHEIX MOJIEKY
HgCl,, nipn pH Gonee 9 — B Bujie KOMIIEKCHOrO HEOPraHKYECKOrO HOHA
HgCl>. B Bofoemax pTyTh MOKCT HAXOHTLCS B BHIE METHIPTYTHEIX CO-
eavHenuit [19]. HepactBopuMas pTyTh MOXET MHIpUPOBaTb B BHUE CO-
enuHeHuit HgS, Hg,Cl,, HgO.

PtyTe nerko copbupyercsa Ha B3BelEHHBIX YacTHuax. Ha Hux mMoxer
6LITH CKOHLICHTPHPOBAHO B CTO ThICAY pa3 OoJbLIE PTYTH, YeM B paBHO-
BeCHOH BoaHO#H cpene. JlecopOuus xe PTYTH NPOTEKAET OYEHb MEUIEHHO,
4YT0 OOBIYHO HE TIPUBOAUT K CYLIECTBEHHOMY BTOPMYHOMY 3arpsA3HEHUIO
BOAbI. B pexax Bo B3BELICHHOM COCTOAHMH B 3aBUCHMOCTH OT CC30Ha roja
NPEHMYILECTBEHHO B GOpME OPraHUYCCKHX Coeannenuii nepeHocutcs 70-
80 % prytu [20]. Ha yuacTkax pekH BHE [UIECOB B JOHHBIX OTJIOXEHUAX
COAEPXaHHE PTYTH, 3HAYHTENBHO OTIMYAIOLIMXCA OT KJIapKa PTYTH B MO-
ponax 00bI4HO He oTMeuaeTcd [21]. B To e Bpems B 3aBOMAIX M BOAOXPa-
HWIHILE B ZOHHBIX OTIOXKEHMAX MOIYT HaOMOAATHCA BbICOKHE KOHILICH-
TPalHH, B TOM 9HCae B opme MeTunptyTs [21].

B paiione MECTOPOXIEHHH KOHUEHTPALUsS pacCTBOPEHHON! PTYTH B BO-
ze MoxeT focTuraTh 35 MkrHg/nM® , Ha BIBELIEHHBIX BemecTBax — 10 375
MxrHg/r. Tlo Mepe yAaneHus OT PTYTHBIX MECTOPOXACHMIl couepianue
PTYTH B pacTBOpeHHO# (opMe ¥ Ha B3BEMIEHHLIX BeLIECTBaX OBICTPO
cumkaercs [22]. B pexe Karyus nanbosnbliee KONMMYECTBO PTYTH, COAEp-
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’amuecs B 1 r B3BENIEHHBIX BELIECTB, MPUXOAUTCA HA HaHGOJIee MeNKYIO
no pasMmepy ¢pakumio TBEpAOro croka — MeHee 1,0 Mxm. B 3aBHcuMOCTH
OT THAPOJIOTHYECKOrO peXHMa B YKa3aHHOI (paxuuu TpaHCMOPTHpPYeTCa
ot 3 10 34 % Bceii pTyTH B peuHoii Boge. B 1enom Ha B3BelIEHHBIX Bele-
cTBax B pekax Gacceitna Karynu murpupyer 96-99 % nepeHocumo# B
peunoit Boae prytH [22]. H3meHeHHe KonMYecTBa B3BELIEHHON pPTYTH
TIPOHMCXO/MT BCNEACTBHE H3IMEHEHMA YACNBHOM KOHUSHTPAUMH PTYTH Ha
B3BCUICHHEIX BELIECTBAX, 3 HE B CBA3M C HIMEHCHHUEM KOJIMYECTBA B3BECH
B Boze [23].

CoenuHenns pryTH BHICOKOTOKCHYHEI KaK JUIA 9€JIOBEKa, TAK M JUIA
BOAHBIX opraimmon B markoit Boge ans pei6 ryGurensHa KOHLUEHTpanua
0,01 mr/am’. CuMnTOME OTpaBIeRHs BBHIPAXAIOTCA B YCUNIEHHHN ABIXAHHA
W HACTYIICHHEM HaudanbHOH (a3bl BO3OYKAECHHA, CMEHAIOWEHCS YrHeTe-
nuem. Janee cnenyer ¢asza onpokuasiBaHuA Ha GOK, YacTOTa ABIXaHHA
PE3KO CHHXKAETCH, a pa3pylLICHHE PECNTHPATOPHOTO 3MUTENHN Kabp BRI3H-
BaeT yAyube u cMepTh. Teno pui6 nokpeiBaerca Genosarsim HaneroM. Or-
paBJEHHbLIE PTYTHIO PHIOHI JIEXKAT Ha 60Ky, TynoBHLIE nx He H30THYTO [24].
JleranuHas KoHueHTpauus s Aaduuii - 0,03 mr/nm’ . B cyuae noxans-
HOTO 3arpA3HEHHA PTYTHIO BBICOKAA aKKyMYJALHMA €€ OTME4aercs B 300-
GenToce M XHIIHAIX IPHAOHHBIX BUAAX pHib [24].

B.2 Ceunen

CBuHeLl HAXOAHTCA B NPHPOAHBIX BOJAX B PaCTBOPEHHOM M  B3Be-
ureHHoM (cop6HMpOBaHHOM) cocTosHMAX. B pacTeOopeHHOi ¢dopme OH
BCTPEYAETCA B BHAC HEOPraHWYECKHMX M OPraHOMHHEPAJILHBIX KOMILIEK-
COB, a TaKXKe NMPOCTHIX HOHOB, B HEPACTBOPHMOM — IMIaBHBIM 00pa3oM, B
Buae cynshuaos, cynsdaros H kapbonaros [19]. XapakrepHo, uto pac-
TBOPEHHBIH CBHHEL B OCHOBHOM MHMIDHPYET B BH/JE pacTBOPHMBIX KOM-
NJIEKCOB ¢ TYMHHOBHIMH KHcloramu [25]. B peuHHX Bojax coaepiKaHHE
CBHMHLA B pacTBOpeHHOH dopMme konebnercs OT RecATHIX AONEi X0 He-
CKOJILKHX €XMHHL MAKPOTpaMMOB B JHTpe. Jaxe B Boie B paiioHe moyin-
METAIIMYECKHX YA COJAEPXKaHHe €ro PeAKO JOCTHraeT AECATKOB MHKPO-
rpaMMOB Ha JUTp [26]. B KHCHEIX PYAHWYHBIX BOJAX COAEPXKAHHE €ro
ZOCTHTaeT BCETro ACCATKH HIH COTHH MHKPOTPaMMOB B JHTPE. POPMBI Ha-
XOX/JEHHA CBHHLA B NIPHPOJHEIX BOJAX B 3HAYMTENLHON CTENEHH onpeae-
NAOTCA CO/iepXKanHeM B Hed xynopunos. UeM Bhie cogepxaHHe XJIOpH-
208, TeM Gonbluas 04 CBHHIA HAXOANTCA B BHAE XJOPHAHBIX KOMILIEK-
coB. B peuHbix u crounbix Bogax 20 - 70% cBuHIA HaxoauTca B cnaGona-
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6unsHoit gopme [27]. CHer cnocoGeH B 3HAUMTENLHON CTEICHH aKKyMy-
JHPOBaTh CBHHEL: B OKPECTHOCTAX KPYMHBLIX FOPOZOB, IIE €ro coAepia-
HHE MOXeT JOCTHraTh oyt 1 1/aM’, 2 Ha HEKOTOPOM YAANEHHH OT HUX |-
100 mxr/nm’ [25].

CumnToMbl OTpaBlieHHs pbi6 HabmoaaloTca npu konuexwrtpauusax 0,1
-04 Ml‘/}IMJ. XKabps! U KOxa MOKPHIBAIOTCA 000J0YKOH M3 KOAryaAUHOH-
HOM cnu3u. JIBHKEHHA peI6 CTAHOBATCS BAJIBIMH, Rajiee HAaOMOAAITCS No-
TepA PABHOBECHS, CHIXKEHHE YACTOTH! JBIXaHUA M cMepThb. Priba cniocobHa
oOHapyXHBaTh NOBLILIEHHbIE KOHLICHTPALIMK CBHHLA U u30erarts ux [24].

B.3 Kagmuit

PacTBopeHHbIE OpMBI  KaaMHA HAXOAATCS B NMPHPOAHLIX BOAAX,
rmaBHLIM 00pa3oM, B BH/IE HEOPTAaHHYECKMX W OPraHOMHHEPANLHLIX KOM-
nnekcoB. B 0CHOBHOM kaJiIMHit MHI'PHpYET B BUAE COPOMPOBaHHLIX COEAH-
HEHHil Ha B3BCUICHHBIX BEIECTBAX. B CBA3M C 3THM NOHHKCHHE colepiKa-
HHA PacTBOPEHHBIX €ro COEAHHENHH NPOUCXOIHNT B Pe3yJIbTATE IIPOLIECCOB
cop6Luy Ha B3BECAX, 06pa30BaHHA H BHINAJICHHA B OCAJIOK FHAPOOKHUCCH U
kapGoHatoB kaamus [19]. B sarpssHeHHBIX BOZaxX coaep)KaHHs PacTBoO-
PEHHOTO KaZIMHA MOXET JOCTHIaTh HECKOMBKO JICCATKOB MHKPOTPAMMOB B
JnuTpe. B HeliTpanblibiX BOAHBIX cpefax cBOOOAHLIH HOH KaaAMHSA NpPaKTH-
YeCKH HaLeno copbupyercs YacTHIlaMH B3BEIICHHBIX BelecTB [25].

HoHb! kagMus ABAAIOTCA Ype3BbIYaHHO TOKCHYHBIMHM IS THAPOGHO-
HTOB. MuHHMasNbHas NOBpeXAamollas KOHUCHTPAlUus pPacTBOPEHHOro
KaJMH3 [ KOPMOBEIX Opranu3mos phib coctasnsier 0,03 mr/am’ [24].

B.4 Ko6ansT

B noBepXHOCTHEIX BOAAX COCAMHEHHA kobanbTa HaXOAATCH B PacTBO-
PEHHOM M B3BELIEHHOM COCTOSHHH, COOTHOILICHHE MEXAY KOTOPbIMH Ofl-
peaesnserca COCTaBOM BOJ, TeMmeparypoit u BenuuuHoit pH pacrsopa
[19]. PacTBopennsic (opmbl KobanbTa NpeACTaBiIeHbl B OCHOBHOM KOM-
NIEKCHBIMH COEAMHEHHAMH, B TOM YHUC/IE C OPraHHYECKHMH BELLECTBAMH
npupoaHsix Box [19].

IMounxkeHne KOHUEHTPalNii coeAHHEHMI KOOaNbTa B NPHPOAHBIX BO-
Jlax NPOMCXONHT B PE3yNBTaTe BHINAACHHA B OCANIOK TPYAHOPaCTBOPHMBIX
COEeIMHEHMIA, B TOM YHCIIE THAPATOB, KAPOOHATOB, CyJ1b(HIOB, LIHAHUAOB,
YTHIIM3aLHY BOJIHBIMH OPTaHW3MaMH, NPOLIECCOB aACOPOIMH MUHEpPAIL-
HBIMH B3BECAMH, 0COOEHHO INTHHUCTLIMH, H THAPOOKHKCHIO Xeiesa [19].
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Muunmaneiias noBpexaalollas KOHIIEHTpaLHa Ko6ansTa Ans KopMo-
BBIX OPraHW3MoB prib coctasnser 0,5 Mr/am’ [24].

B.5 Meas n unuk

Mens ¥ UHAK B 3aBHCHMOCTH OT PaCTBOPHMOCTH MOCTYMNAIOIIHX B
BOJIHBIH OOBEKT XHMMYECKHX COEAHHEHHI MOTYT MUTPHPOBATh B BOAC B
BHIE HMOHOB, B3Beceld, a Takke B BHAE PaCTBOPUMEIX OPraHUYECKHX
KOMIIJIEKCOB C T'YMHHOBBIMH KUCJIOTAMH H APYTHMH OPraHH4eCKHMH CO-
enuHenuamMH. HanGonee mpoynble KOMIUICKCH C TAXEIBLIMH METaNIaMH
obpasyloT pacTBopeHHble kapOoHaTHEIE W GUMKapGOHATHEIE MOHBI H TY-
MHHOBEIE KucnoTh [28, 29, 30].

CamoouuileHne NpUPOAHBIX BOJA OT MEIH H LMHKA Onpejensercs
KOMINEKCOM CNOXHBIX NPOLECCOB; COPOLMM Ha B3IBECAX M JOHHBIX HAaHO-
€ax, OKHC/IMTENbLHO-BOCCTAHOBUTENBHEIX, KOMILIEKCO06pazoeanus, obpa-
30BaHMA TPYAHOPACTBOPUMEIX COCIMHEHMUT,

BaxHyio posib B NpoLieccax caMOOYHLIEHHA IPHPOAHBIX BOM, OT HO-
HOB TSKEJIBIX METAIOB MrpaloT npouecce! copbunu. B copbuuu meam u
UMHKA MOFYT y4acTBOBATh MHOI'Me NPHPOAHLIE MATEPHAIILI: THAPOOKHCH,
TIMHUCTBIC MaTEPHalbl, OPraHMMECKHE BELIECTBA, KAPOOHATHI, CHIIHKATEI.

Ilpu noctynneHuu B PeKy KHMCJBIX BOA, cogepxamux B Gonbniom
KOJIMYECTBE HOHBI XKeNe3a H AOMHHHS, MPOMCXOAUT 00pa30oBaHHe Hepac-
TBOPHMRIX FHAPOOKHCEH xenela u amoMHnnd. HaunHas c MomeHTa 06-
pa3oBaHHA FHAPOOKHCEH, OHU copOupyloT GonblOe KOJIMYECTBO APY-
rux Gonee pacTBOPHMMEIX HOHOB THXENEIX METANIOB, B TOM YHCIIE MEH
n uuHkKa. IIpn 3TOoM azicopbuus KaTHOHOB YBEIHYHBAETCA C MIOBHIILECHH-
em pH. VBennuenre konmiectsa aficopGeHTa NPUBOAUT K YBEIMYEHHIO
COOCaXKACHHUsS KaTHOHOB. POCT KOHUEHTpAUMH TOCTOPOHHUX Coledl CHU-
KaeT ancopOIHIO HOHOB MEAM H LHHKA. YBENWYCHHE TeMnepaTypsl
BPEMCHH CONPHKOCHOBEHHA PACTBOpA C OCAAKAMH NPHBOAMT K YMEHb-
menuio aacopbunu. Hauano coocakaenus Ha rMAPOOKHCAX >Kele3a u
JIIOMHHHS NIPOHUCXOAMT I Meau npu pH=4,5, nns unnka npu pH=6,0
[31, 32].

Xor4 npouecc cooCaxACHHS ¢ FHAPOOKHCAMH HrpaeT MpH onpeae-
JIEHHBIX YCIOBHAX GONBIIYIO POJb B YAANEHUH U3 BOLH MEAH M IIMHKA,
BCE XK€ CPaBHMTEJbHO NOJHOro YAAJICHHS MX U3 BOALI HE MPOHCXOMHT.
Ecnu jmanee BHH3 MO TCUEHHIO PEKH B BOJAC CONEPXKMTCHA OUYCHL Majoe
KOJIHYECTBO B3BEIICHHLIX BEINECTB, TO OCTaBHICECA H3OBITOMHOE coxep-
kKaHWe MEIM U MHKA (CBEPX MX €CTECTBEHHOTO COACPKAHHUS B BOJC NaH-
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HOH PeKHM) MOXET COXPaHATLCHA B Heli J0Aroe BpeMs, Tak KaK OCTarou-
HBIE€ KOHUEHTPALHH 3THX METAJIOB NTPH HAOJIIOAAIOLMXCA B pEeYHO# BO-
Je 3HaueHuAX pH He JOCTHraloT NMpoM3BeieHHs PacTBOPUMOCTH COOT-
BETCTBYIOIUHX I'MAPOOKHCEH M OCHOBHbIX kapbonartos [32, 33). [anb-
He#liee yRajncHHEe HOHOB METAJUIOB M3 BOALI MOXeT OLITh CBsI3aHO C HO-
HOOOMEHHBLIMH PeaKLUHAMH B OpraHH4eCKHX KOJLTOHZAX, ¢ oTpedieHHEeM
HX BOJHOH PacTHTENBHOCTHIO, ¢ copOuMeil NOHHBIMK OTIOKEeHHAMH. B
NOCJIEAHEM CIIYyHae CIeayeT yUYHThIBaTh, YTO BIIHAHHE JOHHBIX OTIONC-
HWH TeM BhimE, YeM Gonblle cTEnEHL KOHTAKTA C HUMH, YTO B CBOIO
ovepear 00yC/IOBIHBAETCA OTHOLIEHHEM INMYOHHLI K IUHPHHE pycia pe-
KH H CKOPOCTSIMHM T€YEHHS BOABI B pCKeE.

B cnyuae cOpoca B pexy 3arpsisHEHHBIX PACCMAaTPHBAEMbIMH Me-
TaJUIaMH BOJI, HMCIOIHX aKTHBHYIO peaKkLuio, 6IM3Kyl0 K HEHTpanbHO#M,
60/blIas 4acTh MEAM M LIMHKA MEPEXOAUT B COCTAB KOMIJIEKCHBIX HO-
HOB, HECYIUHMX MONOXHTENLHBIA WK oTpHUATeNbHBIA 3apaa [34]. JInub
Hebonsmas yacts MM MOXET ocTaBaThca B Gopme cBOGOAHBIX MOHOB.
[Ipn GOnbIIMX KOHUEHTPAUMAX TMAPOKAapOOHATHBIX U Cynb(ATHBIX HO-
HOB BO3MOXHO 00pa3oBaHME COOTBETCTBYIOIIMX TPYAHOPACTBOPHUMBIX
coJieit, koTopbie 06pa3yloTcs oucHb MeaienHo [35, 33).

B unonnoii d¢opme B cocTase KOMNIEKCHBIX MOHOB ¥ KONJIOKMAOB
MeAb H LUWHK MOTYT aAcopOMpoBaTbCH HA B3BEIIEHHBIX BEUIECTBAX H
JoHHbIX oTioxeHuax. [Tocneanne ranbosnee NPoYHO H OBICTPO AKKY-
MYJAHDYOT HOHbBl IMHKa. H3 pactBopoB ¢  KOHUeHTpauwuei
0,05—1,00 Mr Zn**/n yxe vepes cyTkn 6onee 90 % nuHka yiansercs
OKHMCJIEHHBIMK OocazkamMu u okoio 20 °/o — BoccraHoBieHHbIMH. [Tpe-
JieIbHOE NOTIIOMEHHE UHHKA UIIAMH COCTABJSET A0 7 MI/T, 3aHIICHHLIM
neckoM — o 2 Mr/r. Tak ke ObICTPO aKKyMYJIHPYETCH AOHHBIMH OT-
JJOEHHSAMH H MeJb, NOryolenue ee unaMn — 11,7 Mr/r, 3adiieHHBIM
neckom — 2,9 mr/r. Iornowenuio umiika ¥ MeAX JOHHBIMA OTJIOXE-
HHAMH CIIOCOGCTBYET MPUCYTCTBHE TMAPOOKHUCH JKENle3a W BOJIHOH [BY-
OKHCH Maprasua, ysendiernue pH, noBoliienHoe coaepixatue opraiutce-
cxoro Beiuecrsa [36].

JIna peK, pacnonoxkeHHbIX B pa3HbiX (pu3uKo-reorpapuuecknx yc-
NOBHAX, YCTAHOBJIEHO, YTO B JOHHbLIX OTINOKCHHAX NEAUTOBAS YaCTh,
ABAfloWAnAcs HaHbonee akTHBHLIM COpPOEHTOM METaNOB, COCTaBIACT
35 — 58 % (B cpennem 47 %), anespHTOBas 26 — 52 % (B cpeauem
38 %), ncamuroBas 7 — 18% (B cpeaHem 12 %). ITo munepanoruue-
CKOMY cOCTaBy NMENHTOBOH (pakuiH YCTAHOBAEHO, YTO OCHOBHAS Macca
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AOHHBIX HAHOCOB COCTOMT W3 TMAPOCIIOAbl, MOHTMOPHJUIOHHTA, KAOIH-
HHTa M kBapia. Kaxasiii MUHepan HMeeT CBOIO0 COPOLMOHHYIO €eMKOCTH:
KaOJIHHHUT — 2,68 MMonL/T, rHApocmiona — 2,85 MMOJIB/T, MOHTMOPHI-
nount — 3,24 mMons/t [37].

IIpn onpenescHHBIX YCIIOBHAX 38METHYIO pOJIb B CAMOOYHLIEHHH
3arpA3HEHHBIX BOJ OT MOHOB TAXCENHIX METAJUIOB MIPAIOT OKNCIHTENb-
HO-BOCCTaHOBHTENIBbHBIE Npoliecchl. BoccTaHOBHTEIbHbIE YCIOBHA B BOJAE
M AOHHBIX OTJIOKEHHAX CNIOCOGCTBYIOT NEPEXOAY OKMCIEHHBIX HOpPM Me-
Ta/10B B 60JIe€ BOCCTAHOBIIEHHOE COCTOAHHE, YTO MPUBOAMT B KOHEY-
HOM CcHeTe K NMOBHIUICHUIO COACPAKAKHUSA ITHX METAJJIOB B BOJE.

ITpouecch paspyuleHHs KOMIUTEKCHEIX COEAWHEHMI MOTYT crnoco6-
CTBOBaTh BTOPHYHOMY 3arpa3HeHHIO BoAoeMoB. O6pasoBanne MHHEPAIb-
HBIX ¥ OPraHMYEeCKMX KOMIUIEKCOB, KaK MPABHIO, BEAET K NEPEXONY
MeTannoB K3 TBepAoit ¢aisl B XKUAKYIO, NPHYEM ITOT MPOLECC MOKET
COMPOBOXKAATHLCA NMOBbIMIEHNEM 3HAYeHui pH Hauana ocaxaeHnA ryua-
POOKHCEiA.

WsaHoBoii A.A. u zap. [38] B pe3ynsTaTe 3KCIEPHMEHTOB ObLIO YC-
TAHOBJICHO, YTO ¢ aHHOHHbLIMH CIIAB Merajutsl He 0OpasyioT KoMILIEKC-
HeIX coeanHennid. [Ipu copmecTHOM *®e npucyrcteuu CITAB, aspodnora,
KCAHTOr¢HaTa, TYMHHOBO# KMCIOTBl M (Y/LBOKHCIOTH MOXET Habmo-
JaThcs 3ameTHas AecopOuus METanIoB M3 AOHHRIX OTHOXeHmH. Jlns
menu aecopbums cocrasaser 1—10 %, uunka - 1—20 % ot cymmap-
HOTO UX COREpKaHHA B NOHHBIX OoTIokeHHAX. Ocafiok ryMaTa Meranna
oOpa3yeTca TONbKO NpH ONpelelcHHBIX OTHOMCHNAX KOHUECHTpauui ry-
MHHOBEIX KHCJIOT # MeTanioB. J{1s MeaH 3TO OTHODICHHE HaXOHHTCA B
npeaenax ot 1:0,5 no 1:1,0, ans uunka — ot 1:5,5 no 1:8,0. Obnactn
sHaueHHii pH, Npu KOTOpHIX B PacTBOpE yACPKHBAETCH LHHK, COCTAB-
nstor 7,8 — 8,8, Mean - 6,5—9,0 (B pUCYTCTBHHM ryMHHOBEIX KHCIIOT),

Taknm 06pa3oM, Mponeccsl NPEBpaINeHUs COSAHHEHMH TAXKENBIX Me-
TAJJIOB B BOJC XapaKTepH3yloTca OONBLIOH CIHOKHOCTBIO M pasHoobpasu-
eM. Pons Kax10ro 13 HepeyncIeHHbIX BbIllle MPOLECCOB B MPEBPAMICHHH
HOHOB TAXEJBIX METANNIOB B BOAHOHM CpE/ie 3aBHCHT OT Pa3MYMHEIX CO-
YyeTaHuii uenoro pana GakTopos, poNb KAKIOro H3 KOTOPLIX B HACTONA-
miee BpeMs 0CTaeTCa A0 KOHIIa HE BRIACHEHHOA.

B 6onbmux KOHIEHTpALMAX Me/b H IHHK OTPHLATENBHO BIKAIOT Ha
NPOLECCH CAMOOYHILIEHHA BOXOEMOB.

IIMHK B KOHLEHTpauuu 5 Mr/n pe3ko TOpMO3UT 06pa3oBaHHE HMT-
PHTOB H HHTDATOB, HO 3TO ABJIEHNE HOCHT BpeMeHHHIH xapakrep. Yepes
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4—S8 cyT cxopocTb HHTPH(HKALMHK CHOBA BO3PACTAET H K 15-bIM cyTkam
KOJIHYECTBO HUTPATOB W HUTPHTOB AOCTHraeT KOHTponbHbIX Uubp. [pu
KOHIEHTPALMK CBBIE 5 MI/I TOpMOXeuue mpolecca HUTPHQUKALUM
nproOperaer MoCTOAHHLIH xapakrep [39, 40].

Mens B KOHUEHTpaluy >1 Mr/il 3a71ep>KUBaET MPOLECC CaMOOYHLIE-
HHMS BOABI OT OPraHHYECKUX BELIECTB (TOPMO3MT GHONOrHUECKOE OKHCIIe-
HHe Bemectsa) [41]. B koHuenrpauuu 0,15 Mr/n Mean, nonaswas B Bo-
ay B popme CuSO,, cumxaer BIIK na 50 % [42], a npu koHUEHTpaLun
0,08 mr/n 3aaepxuBaeT GakrepuansHoe cOpaxkuBaHue raloko3sl [43].
ITpu conepxannu meau B Boae 0,5 Mr/i 6HOXMMHHECKHE NPOLIECCHI CO-
BEPIICHHO HE MPOUCXOMAT B TcueHHe 1—2 cyTok HHKyOaluu, a npwu
KOHUEHTpauun 3—5 Mr/n — B TeueHue nepBbiX 5—7 cyT. B koHueH-
Tpaunu 0,1 Mr/n Megb 3anepkuBacT HakonJieHHE aMMOHHMHHOro a3ora
Ha 7 pHeit, a a30Ta HUTPHUTOB — Ha 32 aHA. AMMOHMU(MKAUUA OpraHy-
YECKOro a3oTa NMpH KoHUeHTpauuu 0,5 Mr/n Moxxer 3ajepXHBaThCs Ha
32—A45 cyr [44). Tlpu Bo3AEHCTBAN MeAH W UMHKa B KoHuenTpauuu 0,5;
1; 10 Mr/it Ha NPUAOHHBLI CITOM, COCTOALMHA U3 BOAOPOCIEH H MHKPOOpI'a-
HU3MOB, nmpoucxoaut rubenb KneTok Bogopociaei Ha 95 % u B Aalb-
He#lIeM JKHBbIE CBOWCTBAa NMPUJIOHHONH MJIEHKH HEC BOCCTaHABIIUBAIOTCH
[45].

B.6 Mbiubsik

CoenvneHns MbILIBAKA B NPUPOAHBIX BOJAX HAXOAATCA B pacTBOpeH-
HOM H B3BEIIEHHOM cocTosHHU. CopbeHTaMM Mbilibsika MOTYT ObITH THJ-
POOKHCE Keje3a, MNIMHACTbIE MaTtephaisl U T. A. B pactsopenHoii (opme
MBILIBLAK BCTPEYAETCH B TPEXBAJICHTHOH M naTuUBaneHTHoli ¢opme (B oc-
HOoBHOM B Buae aHuHoHoB H,AsO;” n H,AsO,7) [19]. TMorpebnenne
MBLIILAKA BOAHBIMM OpPraHM3MaMi MOXET ObIThb OJHOM M3 IIPHUMH CHIDKE-
HHA €ro KOHUEHTpaumii B Boae. Haubonee oructnnso ato nabnonaercs 8
NepHOJl HHTEHCUBHOrO Pa3sBUTUs TUTAHKTOHA [46].

MunuMaibHas NoBpexaloas KOHUEHTPAINs MbILIBAKA U KOPMO-
BbIX OPTaHHIMOB PhG cocTarnser 3 Mr/am’ [24]. [ns puIb W Apyrux rua-
pOOHOHTOB MBILIBAK ABNSAETCA MEJIEHHO NEHCTBYIOIMM A/I0M, PhiGbl NPH
3TOM CTaHOBSATCA NaTHYHBIMH, NEPEN CMEPTHIO Y HUX HACTYIAET COCTOS-
HHe BO30Yy#/ECHHA C CHIIbHBIMH Cyloporamu [24].
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B.7 Huannnnt

I{MaHuAB HAXOAATCA B BoAe B popMe HOHOB WIH B BHAE Claboamcco-
LIMHMPOBAHHON M BECHMa TOKCHYHOH CHHIILHOM KucnoTel. OHH MOryT
MPHCYTCTBOBATh TAKXKe B COCTABE KOMIUIEKCOB ¢ MeTaliamMH [1]:
[Zn(CN)J>-, [Ni CN)I-, [CO(CN),I-, [Fe(CNel‘-, [Fe(CN)e]’- m np.

YMeHbIIEHHE KOHICHTPALHH NPOCTHIX HHAHKJIOB B BOJEC MOXET NpO-
HCXOMTH NOJ BO3/eHCTBHEM YTIIEKHCIOTH H IPYTHX KMCIIOT

CN + CO, + H,0=HCNt + HCO;
HB peayns'rare OKHCIICHUA U runpwmsa
2CN + O, = 2CNO', CNO +2H,0=NH;* +CO;%.

VMeHsinenne konuentpamun CN B pesynbrate GHOXMMHUYECKOTO
OKMCJNIEHHS TIPOHCXORHT OHICTpee B JETHHI NMEpHOJ NPH XOPOIIEM OCBE-
meHuH. B 3uMHee BpeMa mponecc OKHCIEHHS LHAHWAOB CYLIECTBEHHO
3aMEUISETCA. YMEHBIICHHE KOHIEHTPALMH NMPOCTHIX IUAHKHIOB MOXET
NPOMCXOANTh B pe3yJibTaTe 0GpA30BAHNA HEPACTBOPMMBLIX COEIUHEHMI
M copOluH B3BECAMH H JOHHBIMH OTJIOXKEHHAMH. Pa3noixkeHne KOMIUIEKC-
HBIX IIHAHKJIOB NIPOMCXOAMT Yepe3 06pasoBaHHE MPOCTEIX HHAHMAOB.

K BBICOKOTOKCHYHBIM COEAHHEHHAM OTHOCATCS CHHWIbHAf KHCJIOTA,
HPOCThIE PACTBOPMMBIE LHaHK/IEI, KOMILUIEKCHBIE [IHAHM/LI IMHKA, KaAMHA
1 mexu [19].

Iuanuasl ~ THOAYHBIE o4eHb cuibHb tepmenTaTHBHEI Aa. OHH
GIOKHPYIOT XKeNe30COACPXKALIME ABIXATENbHEE (PepMEHTH! (LIMTOXPOMOK-~
cupasy, nepokchjasy). B pesynsrare uero cCHMKaeTCA HWIM NMOJHOCTHIO
npeKpamaeTcsa NoTpedneHMe TKaHAMH KHCIopoaa. IIpu oTpaBnennn uua-
HHASMH y pbI0 MOBBHIUIAETCA 4acTOTa M NyOMHA ABIXaHHA, Hapylaercs
PHTMHYHOCTh €0, 3aTEM CICAYET BHAa4ale YacTHYHAA, a 3aTeM MNOJHasA
NoTEps PABHOBECHS, PE3KOE CHHXEHM® ABIXATENLHOTO PHTMA M CMEpPTE.
Iepen cmepThiO Y PHO ATHTENBHOE BPeMs MPOAOIKAETCA aroHusA, BCJel-
CTBHE YEro TPYAHO YCTAHOBUTH MOMEHT AeHCTBHTENbHOM cMepTH. Xapak-
TEpHbIMH KIMHUYIECKHM NMPH3HAKOM OTPaBIICHHS LHAHWAMH SBAACTCA TO
TNOCBETHCHHE, TO NOTEMHEHNE TYNOBHIIR, xkafphl npuobpeTaioT IPKO CBe-
TAIYIocs oxpacky [24]. TOKCMYHOCTD IMaHNOB YBENHYHMBACTCA © NOBBI-
IICHHEM TEMIIEPATYPH BOAEL, HO B TOXKE BpeMs NpH BHICOKHX TeMIIepary-
Pax CMHWJIbHAA KHCNIOTA OBICTPO pasnaraerca.
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TMoBpexnaarolleil rpaHUIEH Ans phi0 ¥ KOPMOBBIX OPraHH3MOB MOXXHO
CYHTATEL KOHLUEHTPANMH UAaHHAOB B Boae npesbimaronme 0,2 mr CN Inm®
[24).

B.8 HegrenpoaykTs

B MOMEHT NOCTYIUICHHS OCHOBHas Macca He()TenpoayKTOB OOLIYHO
cocpenorouena B nienke. Co BpemeHeM M 110 MEPE YAANEHHS OT HCTOYHH-
Ka 3arpsa3HeHMA TPOHCXOIMT MEPEpacnpefeNeHHE MEXAY OCHOBHBIMH
¢dopmMaMyn MHTPaLHH, HaNpaBlIEHHOE B CTOPOHY MOBBIIEHUA 3MYJILIHPO-
BaHHBIX, COPOHPOBAHHBIX, PACTBOPEHHBLIX HEDTENPOAYKTOB U COOTBETCT-
BYIOILIMM YMEHBLIEHHEM HX coepxkanns B mieHke [19]. B pacTBopenHom
COCTOSIHMH HAaXOJMTCS HE3HAUMTENbHas 4acTh HEMTH, Tak KaKk pacTBOPH-
MocTh ee Hesenuka (uis HedTn npu 25 °C ona cocraenser 0,5 mr/n [47],
Juis ee nerkux dpakumit — 20—25 mr/n [48]). Kax npasumo, ans pactso-
PEHHBIX HeTENpPOAYKTOB XapaKTEpPHO MOBHLILIEHHOE COAEPKAHHE HHM3KO-
MOJIEKYJIADHBIX aPOMaTHYECKUX YIJIEBOAOPONOB, KOTOpble obnanatoT Go-
nee BBICOKOH pacTBOpHMMOCTHIO [19]. OcoGeHHO NI0XO pacTBOPRIOTCS TH-
xenble ppaknuu HepTH, KOTOPHIE MOTYT ABJIATLCS CTOMKMMH 3arps3HHUTE-
JIIMH BOJHBIX OOBEKTOB.

B 3arpssHeHHBIX BOJax BO B3BEUICHHOM COCTOSHHH MWIPHDYET 3Ha-
YHTENbHOE KONHYECTBO HeTH Kak B BHAE cOpOMpOBaHHOro BelecTBa Ha
B3BECAX, TaK H B BUAE HENOCPEACTBEHHO TAKENBIX (PpaKkumuH, KOTOPEIE MO-
ryT JOJTO HaXOAMTHCA BO B3IBEILIEHHOM COCTOSHHH.

Haubonee HariasgHbIM nokazaTeneM 3arpA3HEHMst BOAHBIX 00LEKTOB
He(TBIO CIYKHT HOBEPXHOCTHas ruicHka. Ilox BIMAHMEM BeTpa MJIEHOY-
Hag He)Thb MOJKET mepememwarscad ¢ Goliblueil CKOPOCTBIO, YeM BEPXHHI
cnoii Boabl. [IpurHannas k Gepery, oHa ocefaeT B NpubpexHOil 30He UK
Ha YacTAX pacTeHui. [IMUTENbHOCTH CYIIECTBOBAHHA NJIEHKH HEBENHKA, ec
UCYE3HOBEHHE MPOMCXOAUT BCIEACTBHE HCNAPEHHA NerkuX (pakuuii, oce-
JaHus Ha JHO Golee TaxenbiX U GaKTepHANBHOTO OKHCICHHS.

PacctosHue, Ha KOTopoe pacnpoCTPAHAKOTCSA PACTBOPEHHbIE H IMYJIb-
THpOBaHHLIE HEQITENPOAYKTHL, @ TAKKE MIECHKA HE)TH 3aBUCHT OT HHTEH-
CHBHOCTH TNIPOLECCa UX GHOJIOrMYECKOro paspyuIeHus, 03TOMY 3HMO#
3TO PacCTOSHHE MOXET ObITh B /1Ba pa3a Gonblile, YeM B JeTHee BPEMs
[49]. Haunbonee yCTOHUHBLIMM B BOJAE ABJAIOTCA Tsxensie Hedrenpo-
AyKTHI, ofpa3ylolliHe YCTOHYMBBIE 3MYNLCHH H B3BECH, AAJNEKO TPaHC-
noprupyeMrie no peke. B manonpotouHsix Bogoemax npu Ge3seTpHH
MOXKET NpPOMCXOAMTH cTparHdukauus Hedrenpoayxros B Boae [48].
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OnuH rpamMMm uMcTOl pedyHoif B3BeCH B TeHeHHe 2-yaCcOBOro rnepeme-
nBaHUA copbupyer 18—49 % comsapoBoro Macia OT €ro HCXOQHOTO
KonnvecTBa B ipobe [50).

B meHke, kKak npaBuio, NpeoGnagaloT HaWMEHEE PaCTBOPHMEIC B
BOJIE HACHINEHHBIE ATH(ATHIECKHE, 2 TAKKE apOMAaTHUECKHE YTIIEBOJAO-
poasl. B coctaB pacTBOpeHHO#H HeDTH BXOOAT NPEHMYILICCTBEHHO HH3KO-
MOJIEKyNIAPHEIE, ADOMATHYECKHE, HEHACHIILEHHbIE amndaTHIecKHe yrie-
BOAOPOABL. OMYJBTMpPOBaHHas He(PTh CONEPXHUT TIaBHEM oOpasoM
AUHKITHYECKHE YTIEBOJOPOIbI.

ITpouecc nepexona HedTH K3 TUICHKH B BOAY H M3 BOAHI B MUIEHKY CY-
HIECTBEHHO 38BHUCAT OT AUHAMHYECKHUX CBOMCTB PEYHOro NOTOKa (CTENEHH
TypOyneHTHOCTH 110TOKa) N GHINKO-XHMHUYECKHX CBOHCTB He(TENPORYK-
Ta. Jind paBHHHHBIX PEK C YMEPEHHOI CKOPOCTHIO TEYEHHs Yepes HEAEII0
nocine pasiuBa He(TH B INIEHOYHOH popMe N0 peke MUTPHPYET NPUMEPHO
B 3-4 pa3a MeHblIEe KOJIMIeCTBO HeTH, ueM B BoaHOMH Macce.

K ocHoBHBIM (haxTOpaM, CocO6GCTBYIOIMM CaMOOYHIICHHIO PEIHOM
BOZIB! OT He(TAHEIX 3arpA3HEHMH, MOXKHO OTHECTH CIEAYIOIHME: HCIape-
HHe, GHOXHMHYECKOE U XHMUUECKOE OKHCIICHHE.

CKOpOCTb KCHapeHHs 3aBHCHT KaK OT XMMMYECKOTO COCTaBa Hedire-
MPOAYKTA, Tak U OT TEMIEPATYpsl BO3AYXa M Miowmanu ruieHky. [To mMepe
yJieTy4uBaHus JeTkuX ¢pakuuii ckopocTh HCnapeHns cHuxkaercd. Mcna-
PAIOTCA HE TONBKO JIEFKME, KHNAUME NIph TemnepaType Menee 300 °C,
Ho H Goxee Tkensle hpakunu HedtH. B npememax or 20 zo 40 °C ¢
YBETHYCHHEM TEMNIEpaTypul Ha 20" rpagycoB HCNAPEHHE YBEIHYHBACTCA
npuMepHo B 2-2,5 pasa, B npeaenax or 0 0 20° - B Tpr pasa. Tognsie
AaHHBIE TIO CKOPOCTH MCMIAPCHMsA OTAEHbHBIX HedTenpoayKTOB OTCYTCT-
ByioT. VI3 nnenkun HedTH erkue dpakuun HeTenpOAYKTOB MHTEHCHBHO
HCnapsIoTCs B nepsbie 3-5 CYT B nocneyioiiee BpeMs HCIapeHHe CTaHo-
BHTCA HeaHauurensHeIM [48]. Jlns oTaensHEIX nerkux HedTenpoxyKTOB
npolece HCMapeHus CIEAYeT YJYHTHIBATh NOKA MMEETCA IUIEHKa Ha Mo-
BEPXHOCTH BOJIbl. B cooTBETCTBHM C Temwnoro#i napooGpa3oBaHHA U A4B-
NeRud TIapa NpH NONOXKHKTENLHLIX TEMINCPATYpaX BO3AyXa MO CKOPOCTH
yObuIM MHTEHCHBHOCTH Mcnapenns Hanbosee pacnpocTpaHeHHHE JIETKHe
YIIEBOAOPOAB! HEQTAHOTO MPOHCXOKACHHS MOXKHO PaCTONOXHTE B Cle-
ayowmi pan; 6eHsuH, Genson, Toldyolr. Masyt, cmMasouHbIe Macna, Kepo-
CHH NpaKTHYECKH He HemapsioTcd. KpoMe oTCyTCTBHE HCHAPEHUS, MOKHO
CYMTaTh, YTO CMa304HbIE Macia BeAyT ce0s B BOAHOM 0OBEKTEe AHAIOTHY-
HO HedTH. MasyT B oTnnuxe oT HedyTH He JaeT cnyonmHol mnenku [49],
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Wurencusroe Mcnapenue nerkux ¢paxumii mepTH B nepBee He-
CKOJILKO CYTOK B 3aBHCHMOCTH OT TEMIIEpAaTyphl BO3AyXa COCTABJISET OT
14 no 30 % [48] (B Buzme xo3dduunenTa ckopoctu yObINH BElECTBa s
TeMmepaTyp Bo3fyxa Gonee 10 C a10 cocraBnser B cpenseM Kky=0,1
1/cyr). Jlerkue ¢pakumn HedTeNPOAYKTOB B OTAENBHOCTH HUCHAPAIOTCA
3HAYUTENBHO HHTEHCHBHEE: 11 OPHEHTHPOBOYHBIX PACYETOB MOXHO
OpPHHATEH A1a GeH3uHOoB k,.,=1 l/cyT, apoMaTHYECKHX yrJIEBOJOpPOMOB
(6enson, Tonyon u ap.) - k,,=0,2 l/cyr. Jns Temneparyp menee 10 °C
CKOpOCTh HcnapeHus HedTenponaykTor Gyner B ABa pa3a Huike. BeHiuH,
cOpouieHHBlH B HEOOJNBLIMX KOJIHYECTBaX, W3-3a BBICOKOH JIETYy4YeCTH yC-
TOHYMBOH MIEHKH He o6pa3yer.

BakrepuanbHoe OKHC/IEHHE HEPTH MOXET NpoHcxoauTh B 10 pa3 6bI-
cTpee, 4eM 0OBIYHOE XHMHYecKoe okucneHue [S1]. B kuneTuke GHOXH-
MHYECKOro pacnajaa HedTH TeMnepaTypHbIii ¢akTop ABIfeTcs pe-
waromwum [52]. YcraHosiaeHo, 4To a’pobHoe pa3znoxeHne Hedrenpo-
IOYKTOB BO3MOHO TOJIKO NPH ONPEACIEHHLIX TemnepaTypax. Tak, npu
Temmneparype 4 °C painoxeHue NpaKTHYECKH HE HPOMCXOJMUT, OHO Ha-
YyuHaeTcH Tonbko npu 5 °C U ycKopaeTcs NponopuHOHaiLHO TOBLIIE-
HHIO TeMrepaTypbl [49]. Coipast HeTh B CBA3M C HAJIMYHEM B Hell CMON H
acanbTeHoB OKUCHAETCA B BOJIE MEJUIEHHEE, YeM OTAENbHbIE BUABI WIH-
POKO HCMONbL3YyEMBIX Jlerkux Hegrenpoaykros. [To 3To# npuunHe B Kave-
cTBe K03(QULHEHTOB CAMOOYMILEHHA PeYHOH BOAbI OT HedTH (TNIaBHBIM
00pa3oM OT ee CyMMapHOro COAEpXKaHNs B BHUAE 3MYIbCHH H copOH-
POBaHHOIrO BEIIECTBA Ha B3BecsX) MOXxHO Opath K = 0,02 l/cyr npu
temnepatype Bognl <10°C, K =004 l/cyr npu 10-15°C, K=
0,09 l/cyr mpu >15 °C. [Ins GeH3HHOBO# ¥ KEpOCHHOBO# (bpakuwit ans
OPHEHTHPOBOYHBIX pacueToB MoXHO npunaTh K =0,05 l/cyt npu Tem-
nepatype Boaul ¢t < 10 °C, K= 0,1 l/cyrnpu t =10 - 15 °C, K;=0,2
1/cyT npu t >15 °C, ans apoMaTH4eckux yraeBogopoaos (6eH3oln, Tonyon
u ap.) - K = 0,005 l/cyr npu Temneparype Boaw t <10 °C, K =0,01
l/cyr mput=10-15°C, K=0,02 l/cyr npu t >15 °C. CkopocTs camo-
OuYMIICHHA Ma3yTa B peyHoH Boje 2 - 2,5 pa3a Huxe, ueMm HepTu. [Tpu
Temneparypax 4 °C u Menee GMOXHMHUECKOE Pa3IOKECHUE HeQTenpoayK-
TOB NpaKTHYECKH He nporcxonut [49].

Bonbmoe BAHAHHE HA CKOPOCTHh pacnana HedTH OKaspIBaeT npH-
cyrcTBHe coneii a3oTa, Qocdopa, kanus. Ux oTcyTcTBME BEAeT K npe-
KpaueHuio 6noxumugeckoro pasznoxeHns nedru [53, 54]. Ilpu aocra-
TOYHOM KONMYECTBE a30Ta, Gochopa M KalnHs NMOBEPXHOCTH BOABI 33
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1—2 Mec noMHOCTHIO OuMILaeTCs OT HePTAHOMN TUICHKH TONMKHON 2 MM
[53]. Ilpouecc oxkuclIeHUA He(hTENPOXYKTOB MOKET MPONCXOINHUTE H Ge3
a30Ta, a B NPHCYTCTBHH B Boge (ocdopa u kamus (asor, mo-
BUAMMOMY, (hukcHpyeTcs u3 Bosayxa [51]). OrcyrcTeme asora yMeHb-
1aeT CKOPOCTh OKHCNEHHs HedTd B 10 pa3, orcyrcreue dochopa — B 4
pa3a [55].

B npucyrcrBun pacteruii pasnoxeHne Hedru nporekaer B 2—5
pa3 Gsictpee, yew Ges Hux. Hanpumep, npu xonnenTpammn 10 /oM’
He(TAHAA TIEHKa B IPHCYTCTBHH pacTeHHi Hcdelana Ha S0 % muomann
Ha 28—36-i nens, a Ges pacrennit — Ha 56— 62-# newns. IIpu KkoH-
neHtpanuu 100 riam’ pacreHns GriCTPo rHOHYT H CAMOOYMINEHHA HE
Habmonaercss [56]. Tlpu npoxoxaeHWn 4epe3 3apociim Maxpo(hHTOB
KOHLEHTpaLuus HedhTH B Tonme Boxel cHHxkaerca Ha 20 % u Gonbme
[56]. OrMmeueno GnaronpusaTHOE BAMSHHE HePTH B KOHUEHTpAMUH
1 r/am’ Ha pocr pacTeHuit.

Anvdarnaeckne nnu napadpUHOBEIE COEANHERAS OKHCIAIOTCA Jierye,
YyeM apoMaTH4ecKHe. YTiaeBoAOpOAs! C JUIMHHOK LENOoYKOH—IIerde, YeM
¢ kopoTkoit. dpakiuu HeGTH OT KepocHHa A0 CMa30YHBIX Macel pa3-
JIaraloTcs Jierde, 3€M HOPMAJIbHBIC YIJICBOXOPOAE! ¢ NMPAMOH LEMBIO
[571.

Bonee Taxensie HedTH pa3pylLAIOTCs TPYAHEE, YEM JIETKHE, BCIEACT-
BMe Manoii AMCNEepripoBaHHOCTH BA3KHX HedTel B xkuakoil cpene u
obpa3oBanua Heboanmoi# Wis pocra GaKkTEpHil NOBEPXHOCTH.

Hanbomnee noaHo OKHCIEHHE HEQPTH INPOHCXOAMT B a3pOOHEIX yc-
JIOBUAX. JTOT MPONECC CONPAKEH ¢ HHTEHCHBHLIM MOTJIOLIEHUEM KHCIIO-
pona. Ilonnoe BITK oaxoro MumiHrpaMma pasaHuHbIX He)TENPOAYKTOB
konebnercs or 0,29 xo 1,60 MrOzlzm’. ITo pacuernbiM ganHBIM 1 M yr-
neBoZiopoAoB nornomaer 3—4 Mr kucnopoga [57, 58). Pacnax B3seweH-
Holi HedTH mporekaer memaneHHo. 3a 18 mueit 1 mr Hedpn nmorpeGnser
0,5 mr xucnopona [59]. Ha okucnenne mienouHoit HedTH KucnOpoAa
pacxonyercs Mauo, 3MYJAbrHPOBAHHBIE K¢ HEQTEnpoOAYKTH OY€Hb WH-
TEHCHBHO NMOTPE6NAIOT KHCIOPOK, O YeM MOTYT CBHAETEILCTBOBATH BhI-
cokue 3naveHus BIIK Boam npu HH3KOM coaepikaHmM B Hell KHCAOpoO-
na [58]. OxcnepHMERTAIBHO YCTAHOB/EHO, YTO | Mr aMyabrapoBaHHOM
HedTn B 1 1 Boxs! 32 8 cyr morpebnser 0,24—0,47 mr kucnopona [60].

Bonsuioe koauyecTso HedTH, monanaiomeit B BOAHME 0OGBEKTH oca-
xaaerca Ha Ho (oxono 30 %) [59, 61]. Iorpyxeunune HedTy Ha JHO U 06-
paTHOe BCIUIBIBAHWE €€ MPOMCXOJHT NPEHMYIIECTBEHHO B 30HAX 3aMen-
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JICHHOTO TeueHHs H y Geperos. B 3Tux MecTax 0Gpa3yioTcs MOlHEIE Hed-
TSAHBIE TUICHKH M MacCOBhLIE OTNOXeHHA HedTH Ha nue. B casu ¢ Henoc-
TaTKOM KHCJIOPOZa ¥ GHOr€HHEIX coleil 6akTepHanbHOE pa3noxeHue Hed-
TENpPOAYKTOB, BLIMABIIHX HA JHO BoJoeMa, npoucxoxut B 10 pas mMenneu-
Hee, 4eM Yy noBepxHocTH. ObpasylolHecs B aHadpOOHBIX YCIOBHUSAX rasbl
MIOHHUMAIOT MEJIKHE Kanensku HeTH M JAPYTHX OCEBHIMX BEIIECTB Ha
NOBEPXHOCTE. Y MOBEPXHOCTH MY3bIPEKH NMPOPBIBAIOTCA HAPYXKY H Yire-
TY4HBAKOTCH, 8 BEIHECEHHBIE YACTHYKH ONATL OMYCKAIOTCSA HA HO, T. €.
NPOHCXOAUT LHPKynAnus HedTH B Bome. CkopocTh GakrepuanbHOro
OKMCIIEHAA He(dTEeNnpOAYKTOB, HAXOAAIHXCA HA JIHE, HE3HAYMTENIbHA: 32
16 mecaues n3 10 r okucaserca Bcero 1,5 r, B TO BpeMs Kak Ha Io-
BEPXHOCTH 3a 6 MecsLes okucnaercs okono 4,71 r [55]. Mosromy Haxo
nonarats, 4To Aaxe nocjie MPeKpalieHHs 3arpa3HeHus BOAbl Ha ciabo-
TIPOTOYHEIX Y4acTKaX PeKH OHa ellle CPaBHHTENBHO Jonroe Bpemsa Oyner
NOJBEPKEHA 3ArPASHEHHIO 33 CYET JOHHBIX OTJIOKEHH HedTEeNpOAyKTOB.

OcranbHble (axkTOpPHl, K KOTOPHIM TIpEXAE BCEro CHEAyeT OTHE-
CTH: cTeneHb TypOYJEHTHOCTH MOTOKA, OCBELIEHHOCTb, MPO3PAYHOCThL
BOJBI, CIoco0 BHeCEHHs HEDTH B BOAHYIO Cpelly, YCJIOBHS KYJIBTHBHPO-
paHMA GakTepmii, KOMMYEeCTBO BHeceHHOH HedTH u OaxTepwii, a Takxe
MPHCYTCTBHE TOKCHYECKHX BELIECTB, K COXKANEHHIO, MPAaKTHYECKH €INe He
H3YYEHBL.

Kpome npaMoro Tokcuueckoro aeficTBus Ha pwib, mocTymaiomue B
BOAHBIH O0BeKT Hed)TENPOAYKTH YHHUTOXAIOT HEPECTH/IMIIA M HAryllb-
Hbl€ YTOAbS, NMpPENATCTBYIOT €CTECTBEHHOH a’paudM M HapymalT Hop-
ManpHBIE GHONIOrHYecKie Npoleccs B BOAHOM o6bexTe [24].

HedrenpoaykTel noptar kayecTBo pLIOHOH NPOLYKLH. Hanuune
Jake He3HaYMTenbHBIX KoJaundects Hedu (0,1 Mr/aM’) npuaaer mscy psi6
HEYCTPaHUMBIA HH MpPH KaKHX TEXHOJIOTHYECKHX o0paboTkax NMpUBKYC H
3anax HeTH K HedrenpoaykToB. Takas priba OblBaeT HEMPUTOLHOMN AaXKC
1A CKapMIIMBaHUA XHBOTHBIM H YHHuTOXaerca [24]. Ilospexuaarouue
300MJIAHKTOH KOHNEHTpauMH HedTHM B BOAE COCTaBNSAIOT MeHee
0,05 mr/am’ [24].

B.9 Nuxaopaudenunrpuxaopiran (IAT),
rexcax;jaopumxiorexcan (I'’XIII)

XnopopraHM4ecKHe NECTULMALI B NOBEPXHOCTHLIX BOAAX MOTYT NpPH-
CYTCTBOBaTh B PaCTBOPEHHOM, B3BELIEHHOM H COPOHPOBaAHHOM COCTOSHH-
AX. Paccmarpusaemble MeCTHUMABI MIOX0 pacTBopuMul B Boge: JUAT —
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0,001 mr/ aM®, TXIT — 1 Mr/ am®. OcoBHas gacts MX MHTPHPYET B COp-
6MpOBAHHOM Ha B3BECSX COCTOAHMH H B BHAE OPraHMYECKUX KOILUIOHIOB
[19]. Cop6mua JAT u I'’XII" 3aBHCHT OT BeNHYHHEI pH (yBenHUIMBAETCH
TIPH €10 HU3KHMX 3HAYEHHAX) H MPHPOAL MHHEPanoB. XJopopraHHYeckue
nectummanl rpymmst JIT a0 90 % cop6upylores Ha Menkoii B3BecH, 06-
najaioweit ceobonuoli maBydecrsio. FMiamMeHerue teMneparypsl ot 10 10
30 °C na npoueccr cop6iuu 1 1ecopGIMH NPAKTHYECKH HE BIHACT.

K ¢u3Mko — XUMHYECKHM H XHMHYECKHM (akTopam AETOKCHKAIHH
XJIOpOPraHUYECKHX TIECTHIHJOB OTHOCHTCA (DOTONM3, THAPONH3 H OKMC-
JIeHHe, KOTOpEIe B 3HAYHMTEIBHON CTENEeHH 38BUCAT OT YCJOBHH CpEIbl:
Ttemnepatypsl pH, Eh 1 ap. [19]. B nenom xnopopraHuueckne necTHLHIAB!
OYeHb MEIJIEHHO AETPaIMPyIOT B BOAHOI cpeie, B CBA3H C 9EM MOTYT Ile-
peHocHTcs Ha GOJBIIME pACCTOSHHSA, HAKAIUIHMBATHCA B peIGe, Wie, rpyH-
TaxX, 300(DHTOILIAHKTOHE, BOAOPOCIAX U BOAHLIX pacTennix. IIpu nepexo-
Jie TIECTHIIMAOB U3 BOJLI B JPyTHe 3BeHb GHONOrMYECKoM ey yBeanys-
BAETCH MX COAEPXAHHE B COTHH, JaXe THICAIH pa3.

Conepxanne AeificTBYIOIEro BEIECTBa NECTHIMAA 3aBHCUT OT BHJA
TEXHMIECKOro NpoxykTa. B texnuueckom mpoaykre JJIT (momupode,
re3apoi) B BHAE KycTa copepxkurca 30 % AeiCTBYOIIEro BEmecTsa, B BH-
JI€ KOHUEHTPHPOBAHHO#H 3MyJbcuH — 210 75 %. B TeXHHYECKHX NPOAYKTax
I'’XIT (rekcaxyopad, TuraM, Gearuypam, y-usomep I'XIIT) B Buae cma-
YHBAIOWErocs MOPOIIKa WM AycTa coaepxurca ot 1,2 no 90 % nelicr-
BYIOLIIETO BEIECTBA, B Mac/sHOM 3Mynscuu — 16 %.

3arps3sHeHde Bojbl Jiaxke HeGONLIIMMH KONHYECTBAMM PACCMATpH-
BAGMEIX XSIOPOPraHHYECKUX NECTHIMAOB MOXKET CyIMECTBEHHO YXY/IIHTh
ycnoBua oburanus pei6 M kauectsa priGHEIX npoaykroB. JAT n IXIT
neifcTByeT Ha peIO, KaK HepBHEIHX six. CHMITOMH otpasneHus (T Beipa-
xarorca B GecrokoiicTee, HAPYIMIECHUH PABHOBECHA H KPYrooGpa3HOM mia-
BaHHH, 3aTeM BO3HHKAIOT CHNBHEIE CYAOPOTH M NApATHYM, NPUBOASIIHE K
ruGexm [24). Tlospexnaromeii kornenTpanueit AT nns Monoay prb s8-
nserca 0,01 mr/nm’ [24]. Tlpu orpasnenns IXLT puiGs BHauane Bo3Byxk-
JICHE], JBIXaTeNbHEIH PHTM YCKOpPEH, OHH CTPEMATCS BHIMPHITHYTH M3 BO-
JEl, 3aTeM HaOOXalOTCA CYAOpOrH, NOTEps PaBHOBECHA, HECOrNACOBaH-
HOCTBb paGOTHl IITABHHKOB, ONMPOKUAKIBAHME HaGOK, CHIBHEIE CYJOPOTH H
vepe3 HeKOTOpoe Bpems mapaimu asixanua [24). Ilospexparomeii KoH-
uenrpammeit I'XII' ang pwi6 sBNSCTCA KOHIEHTPALMA NPEBLINAIONIAN
0,02 mr/nm’ [24].
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B.10 Jenuc (zexaMeTpuH, JeJILTAMETPHH, CyNEPMETPHH)

Heuwc npexcrarnser coboit 6enoe KpHCTaLIHIECKOE nemecmo,
MpAaKTHYECKH HepacTBOpUMOe B BoAe  (pacTBopHMocTh mpH 20 °c
0,002 Mr/an’). Texauueckuii MPENapaT HHCEKTHIMIA JEIMCA BEITyCKaeT-
cd B BuAe 2,5 % KOHUEHTPUPOBAHHOHN 3MYJILCHHM U 5 % CMauMBaIOLIMXCS
AyCTOB WK rpaHyl. B 6uomorndeckoit cpene meuuc o61afaeT BRICOKHMHE
KyMyJIATHBHBLIMA CBOMCTBAMH B TPH pa3a NPEBLINIAIOIMMH TaKOBHIE Y
JAT. ®opMsl MHTPALIMH [AENHCA B IPUPOPORHLIX BOAaX He n3ydeHsl. Hc-
Xons M3 ero (pU3MKO-XUMHUECKHX CBOMCTB, HauGoliee BepOATHOI npeos-
nanatoieit hopMoif MUrpanry B IPUPOAHOH BOJE MOXHO CHHTATh — COp-
6upoBaHHOE Ha MHHEPAIbLHLIX M OPraHHYECKHX B3BECAX COCTOSHHUE.

BemecTso BBICOKOTOKCHYHO Mist phi6. B kauecTse nospexaaromieit
KOHIIEHTPAIHH B IPHPOHOH BoZie MOXHO MpHHATH 0,001 Mr/mv’.

B cB#3M ¢ OTCYTCTBHEM HEOOXOAMMEBIX CTAHAAPTOB M aTTCCTOBAHHBIX
METOXOB XMMHYECKOTO aHAJIH3a OIpeielieHHe MHCEKTOaKapuIuaa Jenuca
B MOBEPXHOCTHRIX BOZaX B HacTosAlee BpeMs BeCbMa MpobaeMaTHyIHO.

B.11 Beranax (penmenndam, 6ypeden, necmeaundapm), nypcban
(xnopnapudoc, Hypea-/l), kapate (1AMOIANHUTATIOTPHE),
to3unan (payazndon-6yra, onuuna)

HHcekToakapuuuas! Kapare H xypcbaH, repbunyas 6eranan u ¢ro3u-
naj — IHPOKO INPUMEHAEMEIE B CEJBCKOM Xo3sicTBe necTHuAn. Kpome
GeTaHana, Bce pacCMaTpHMBacMEIC BEIIECTBA HMIIOPTHPYIOTCS B PoccHio u3
3apy6exHEIX cTpaH. B ciyyae mocTymienns B BoAHBIC OOLEKTH BCE OHH
BECBMA TOKCHYHE! JUIS YeNoBeKa, poib H KOpMOBBIX pecypcoB (1-2 iacc
onacHocth). [To kymynaTuBHOMY (hakTopy OHM MeHee akTHBHEI, yeM JJIT
M AeIMC, HO oﬁnanmo'r 6onee BHICOKOIl PACTBOPHMOCTEIO B BOJIC [62] Ge-
taHan — 3-10 MrlnM IypcGan — Mr/aM’, KapaTe - MeHee 1 Mr/mm’, (roau-
napx — 2 mr/am’. OcHOBHAs BBITycKaemas $HopMa TEXHHYECKOrO NPOAyKTa
JAHHLIX MECTHIMIOB - KOHUEHTPHPOBAHHAA SMynbcus (OeraHan — 15,9-
16,3 % n.B., nypc6aun — 5,0-50 % n.B., kapare — 5 % 1., ¢rosmnan — 12,5
am 25 % A.B). [TockonbKy pacTBOPHMOCTb PaCCMATPHBAEMEIX NECTHIH-
noB cocTapnser menee 10 Mr/aM’, OcHOBHEA GOPMa MX MUTPALIMH B BOJ-
HOM 00beKTe - COpOMpOBaHHOE HAa MUHEPAIBHBIX H OPraHHYECKHX B3BECAX
cocrosHue [63].
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B cBA3H ¢ OTCYTCTBHEM HEOOXOAMMEIX CTAHAAPTOB H ATTECTOBAHHKIX

METOJI0OB XMMHUYECKOI0 aHAIN3a NCCTHIMIOB Kapar¢ H (1JIO3HJIaT B IO~
BCPXHOCTHBIX BOJAaX BEI3RIBACT Oonbmue 3aTPYOHECHHA.
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Ipunoxenne I
(cripaBo4HOE)

CaeieHHS 0 rHAPABJIHYECKOH KPYIHOCTH YACTHI

Ta6nuua I'.1 -3HadeHHs THAPABANYECKOH KPYTHOCTH YaCTHI NPH TEM-
neparype sogs 15 °C

Juamerp uactrusl | I'mapasnyueckas | Jiuamerp yactuusl | ['mapasnnueckas
N, MM KpYnHOCTH N, MM KPYMHOCTB
o, M/c w, M/c
0,001 0,0000008 0,1 0,008
0,005 0,00003 0,2 0,021
0,01 0,00008 05 0,060
0,05 0,002 1,0 0,100

Ta6nuna I'.2 - TemnepatypHbie NoNpaBoYHble KOIDGHUIMEHTBE K THApaB-
JINYECKOM KPYNHOCTH, HalaenHol no tabiuue I'.1 ans temueparyps 15 °C

Huamerp wactuns! | [Tonpasounsiit kodpdruneHT npu TeMneparype soasl, °C
T, MM 0-4 5-8 9-12 13-16 17-20
1,0 0,83 0,90 0,95 1 1,04
0,5 0,74 0,84 0,92 | 1,07
0,2 0,68 0,80 0.89 1 1,10
0,1 0,66 0,78 0,86 1 1,12
0,05 0,66 0,77 0,85 1 LIS
0,01 0,66 0,77 0,85 1 L1S
0,005 0,66 0,77 0,85 1 1,15
Tab6auna I'.3 - 3Hauenus ruapaBIMIECKOi KPYIIHOCTH YacTHLl
Hnamerp uactuunt | ['napasnuyeckas | Jiwamerp sacruusr | I'uapasnndeckas
n, MM KPYNHOCTb n, MM KpYNHOCTh
, M/c , M/c
1,2 0,126 7,0 0,347
14 0,144 8,0 0,370
1,6 0,160 9,0 0,393
2,0 0,184 10,0 0,42
2,5 0,2120 15,0 0,52
3,0 0,234 20,0 0,63
35 0,254 30,0 0,78
4,0 0,269 40,0 0,92
45 0,284 60,0 1,17
50 0,294 80,0 1,39
6.0 0,323
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HanGoJiee pacnpoCTPAHEHHBIX BELECTB, HE PEATHPYIOIIAX
€ BOJOM B ONBITHLIX A HPHPOIHBIX YCTOBHAX

Ta6nuna [I.1 - IInoTHOCTH H PaCTBOPHMOCTH HEKOTOPHIX HauGonee
PacnpoCTPaHEHHLIX BEIECTB, HE PearHpyIoluX ¢ BOXOH B OMBITHLIX H

NPUPOAHBIX YCIIOBHAX
Opncurupo- | Jons TJIK 3arpas- | Yposens
Inor- BOMHEIC JHA- | 3arps3- | HAIOMMX Be- | BHICOKOTO
Bemecrso HOCTE NIPH | YEHHA pac- | Hamome- | WECTB ANA BO- | 3arps3He-
20°C, TBOPHMOCTH | TOBe- | Abl peiGOXO03Rii- HBA,
BOAC NpH IECTBa | CTBEHHBIX BOJ-
20°C, BNpo- | HEIX 06LEXTOB,
i xr/m’ RyKTe mriom’ mr/am’
1 Xuaxune semecTna
CMech yrieBonopoaos
Hedts 730-940 0,0015 1 0,05 1,5
Ben3un 750 1,2 1 0,05 (0,1)" 15
Kepocun 835 - 1 0,05 (0,01) ¥ 1,0
Macno consposoe 900 . 1 0,01 1,0
Maayr 890-995 - 1 0,05 (no HedTH) 1,5
Yrnesozopomnt
H-ITenran 626 0,6/16 1 0,01 10
H-T'excan 659 0,14/15 1 0,5 1,5
H-Terrran 683 0,05/15 1 0,005 0,1
Benzon 879 1,8/25 1 0,5(0,01)" 1,0
Tomyon 866 0,6/25 1 05 1,5
XJ10pIpPOU3ROAHKIE n_e!ggp[gpoa
XnopucTuit MeTHICH | 1376 13,025 1 94 30,0
Xnopodopm 1489 8.2 1 0,005 0,01
‘lemuipexxnopucrsit 1595 0,825 1 0,00001 0,001
yraepon
JIHXI0pITaR 1253 8,03 1 0,1 1,0
Terpaxnoparunen 1619 0,15 1 0,16 1,0
TpuxnopaTwieH 1465 1,10725 1 0,01 0,1
Xnopbenson 1107 485/30 1 0,001 0,01
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OpuenTnpo- | Mons 3a- | TJK 3arps3- | Yposenb
TLTOTHOCTD | BOYHBLIE 3HA- |  rpa3- HSIONIMX BE- | BLICOKO-
BemecTBo npu 20°C, | yenns pac- | mmome- | mecTs Ana Bo- o 3a-
TBOPHMOCTH | ro Beme- | bl paifoxo- | rpasme-
BOAE NpH CTBa B 39HCTBEHHBIX HUA,
20°C, npoayK- | BOAHBIX 00BEK-
Te TOB,
KM Kr/n® mr/an’® mr/am’
Cnuprbl
Merunonsiii 791 © 1 0,1 1.0
Orwiossiit 789 ) 1 0,01 0.1
Hzonponunossrit 785 @ 1 0,01 0,1
ByTwioBbii 810 723 1 0,03 0,1
Wz0bymunonwlit 803 86,8 1 2,4 15,0
dupsl npocTeie
OTIIOBLIH 713 61,8 1 0,01 0.1
H3onponunossiit 724 8,62 1 0,01 0,1
# - {6y rnossii 769 2,99 1 0,01 0,1
Terparuapodypan 889 © 1 0,01 0.1
O¢Hpsl  CNOXKHbIE
Merunauerar 936 193,5 1 03 1,0
Tunauerat 901 73,6 1 0,2 1,0
Hsonponunauerar 872 282 1 0,12 1,0
ByTunauerar 881 9.9 1 0,3 1,0
nuxonu ¥ ux 3Qupsl
OTHIIEHITMKONB 1109 ® 1 025 1.0
JM3THAEHTIIMKOD 1118 w© 1 0,05 0,5
STHILEII030LB 930 o 1 0,1 1,0
ByTWLe/I030/I:8 902 © 1 0.01 0,1
Keronst
AueroH 791 © 1 0,05 0,5
I{uxnorexconax 948 23,4/31 1 0,00001 0,001
Hwurponpoussoansie  yrjieBOJOPOAOB
HurpoMeran 1139 86,8 1 0,005 0,05
Hurpooran 1052 43,1 1 10" 10,0
1-Hurponponau 1003 13,8 1 Lo" 10,0
2-Hutponponan 988 16,7 1 10" 10,0
HutpoGenson 1208/15 2,06/30 1 0,01 0,1
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IMponomkenne Tabmuust 1.1

Opuentapo- | Jons3a- | IIAK 3arpas- { Yposens
InoTHOCTH | BOYHBIC 3HA- | IPASHAIO- | HAIOLMX Be- | BEICOKOro
Bemwecrro npu 20°C, | 4eHus pac- | Imero se- IECTB JUIA 3arpss-
TBOPHMOCTH | mecTBaB | BOAR pLIGO- | HeHms,
BOZe IpH | mpoaykre | Xo3slcTBEH-
20°C, HBIX BOJHBIX
06bekTos,
ahe xr/w’ mrime’ | wrime’_|
IMpouse xamaxue BemecTsa
AsoTHas kucnoTa 152l6?) © - 5(; 5
TAANEpHH ) 0 X
JumeTnicynbbokcns 1100 © 0,0 50,0
TnmeTandopm 944/25 ) 0,25 1,0
Tnpamrm 982 @® 1 0,01 0,1
Pryms 13546 0,000015 1 0,00001 0,001
Cepnas kuciioTa 840 ®© - -

I 1263 2,93 1,0 50
Cxvmupap 865 © 0,2 20
VKCYCHas KHCIoTa 1049 o 1 - -
Dypdypon 1161 76,6 1 0,01 0,1

2 BemniecTBa B CYXOM COCTOSHHH

AMMOHHIT A30THOKHC- 1690 549,5/0 0,22 (NH,) 0,5 30

Tt
" PONAHHCTLII 1305 1200/0 0,24 (NH,) 0.5 30
*  CepHOKHMCLI 1769 701/0 0,27 (NH,) 0,5 30
" YIIEKHCIIA Cumech 0,35(NHy) 0,5 3,0
" doprcTeIit 1315 741/10 0,49 (NH,) 0,5 3,0
" XIOpHCTHI 1527 294/0 0,34 (NH,) 0,5 3,0

(HAIIATHIPB)

Bopuas kucnora 1435 263/0 0,18(B) 0,5 30

Bypa 1700 208/0 049 (B) 0,5 30

(Na;B,Oy)

XKene3o cepHOKHCNOE 1,898 248,10 0,20 (Fe) 0,1 1.0
»  Gpomucroe (II), 4636/25 1080710 0,26 (Fe) 0,1 1,0
» (), - B.p. 0,19 (Fe)

" XJIOpHOE 2804/11 744/0 0,34 (Fe) 0,1 1.0
Geasonmoe 2898/25

TuapoxuHOH 1358 557115 1 0,001 0,03

Menp cepHOKHCIIas, 2284 356/20 0,25 (Cu) 0.001 0,03

(xynopoc MeHbli)

Mes ofHOXIOpHCTas 3530 0,62 0,32 (Cu) 0.001 0,03
Harpnit ¢ropucTaiit 2558 41,0 0,55 (Na) 120 300
Hatpuit upaHuCTRI 1596 4999135 | 055(CN) | 0035" 0,15
LinHx cepHOKHCHBIH 1970 165020 | 0,22 (Zn) 0,010 0,100
(xynopoc IMHKOBKIH)
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Opuentupo- | Mons 3a- | ITJAK 3arpsas- | YposeHn
IIMOTHOCTH | BOYMEIE 3Ha- | IPA3HAIO- | HAOMMX Bé- | BEICOKOTO
Bemecrso npu 20°C, | ueHus pac- | wero e- LIECTB A 3arpas-
TBOPHMOCTH | INECTBAB | BOXRB PHIGO- | HEHHS,
BOJAE NpH NPOAYKTE | XO3RHCTBEH-
20°C, HBIX BOMHBIX
o0bexToB,
K kr/m® M/ mr/am’
Pryth
asorHokucnas (II) 4390 B.p. 0,60 (Hg) 0,00001 0,001
- - p- 0,58 (Hg) | 0,00001 0,001
aMUIOXJIOPHCTAs 5700 1.4 0,79 (Hg) 0,00001 0,001
6enzoiinas () 5300 12/15 0,45 (Hg) 0,00001 0,001
6pomucras (1) 7307 0.000016/25 | 0,35 (Hg) 0,00001 0,001
Gpomucras (II) 610925 6,1/25 0,55 (Hg) 0,00001 0,001
GpomuosaTokuciad (I1) ” 1.5 0,40 (Hg) 0,00001 0,001
H30LHaHOBOKHC/IAA 4420 CILP. 0,70 (Hg) 0,00001 0,001
{In
nopycras (II) kpacHas 6283 0,061/25 044 (Hg) 0,00001 0,001
MypasbuHokucias (I) " 4,0/17 0,40 (Hg) 0,00001 0,001
okuch (I1) 11140 0,051/25 0,92 (Hg) 0,00001 0,001
poxarucras (IT) (Tvo- 5318 0,70/25 0,63 (Hg) | 0,00001 0.001
LMaHOBOKHCIIAN) ’
ceprokuciaas (I) 7560 0,40/25 0,40 (Hg) 0,00001 0,001
ceprokucnas (I1) 6440 0,03/16 0,27 (Hg) 0,00001 0,001
OCHOBHas
yrnexucaan () " 0,0013/20 | 0,43 (Hg) 0,00001 0,001
ykcycroxucnas (I) " 7.5/12 0,38 (Hg) 0,00001 0,001
ykcycHokucias (11) 3270 2,5/10 0,62 (Hg) 0,00001 0,001
xnopucras (1) 7150 0,002/25 0,42 (Hg) 0,00001 0,001
xnopucras (II) 5440 65,9/20 0,73 (Hg) 0,00001 0,001
xnopHoBaTokHcias (I) 6409 p- 0,35 (Hg) 0,00001 0.001
XJIOpPHOBAaTOKHCTIAs 4998 p. 0,54 (Hg) 0,00001 0,001
(1D
upanucrtas (1) 3996 113725 0,79 (Hg) 0,00001 0,001
NEHTAHHTPHTOMOHOA- . p. 0,35 (Hg) 0,00001 0.001
KBOMEPKYpAT KalH ’
TeTpapoIaHOMEPKYPO- 5997 B.p. 0,39 (Hg) 0,00001 0,001
aT KaIHs
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Iponomkenne Tabnuum J1.1

Opwuentupo- | Honsza- | TIAK sarpas- | Yposens
ITnorsocTs BOYHEIC 3KHa- TPASHAIO- HAIOIMX BE- { BRICOKOI'O
Bemecrso npu 20°C, | yenns pac- | merose- | mecrs min aarpss-
TBOPHMOCTH | IIECTBE B | BOXH pHbo- | HeHus,
BOXE NpH npoayxte | Xo3siicTBeH-
20°C, HBIX BOAHBIX
00BEKTOB,
Ko’ xr/m’ mr/am’ mr/gv®
Caunen
aua 4710 0,23/18 0,71 (Pb) 0,006 0,06
30THOKHCIIBIA 4530 522/20 0,63 (Pb) 0,006 0,06
f:;“"‘““"“"' OCHOB- | 5930 194192 | 072(Pb) | 0,006 0,06
GemaoliHOKuCITLI - 1,6/20 0.44 (Pb) 0,006 0,06
| GpommcTsili 6660 8,420 | 0,56 (Pb) 0,006 0,06
GDOMHOBATOKMCITRII_ 5530 13,820 | 0,43 (Pb) 0,006 0,06
RAHRIHEROACTLL - oaip, | 051(Pb) | 0,006 0,06
(Mera)
BUHHOKHCITBIA 2530/19 0,025/20 0,58 (Pb) 0,006 0,06
BONBG)PAMOBOKHCIIBIH 8230 0,3 0,46 (Pb) 0,006 0,06
ruxpookuck, Ph(OH), " 0,155/20 0,86 (Pb) 0,006 0,06
THAPOOKHCH,
Pb, O(OH), 7590 0,14 0,45 (Pb) 0,006 0,06
RUTHOHOBOKHCIRIH 3220 1150/20,5 | 0.47 (Pb) 0,006 0,06
MOMUCTBIM 6160 0,7/20 0,45 (Pb) 0,006 0,06
JI8YPHHOBOKMCIILIHA 6490 0,09/35 0,34 (Pb) 0,006 0,06
MYPaBEHHOKHCIEIE 4630 16,0/16 0,70 (Pb) 0,006 0,06
HAJCEpHOKHCILIA 6850 . 046(Pb) | 0,006 0,06
OKHCIH
OKHCh 9530 0,01720 | 0,93 (Pb) 0,006 0,06
NANEMHTHHOBOKMCHKIN 9370 0,05/35 0,29 (Pb) 0,006 0,06
NHKPHUHOBOKHCTEIE 2830 8,8/15 0,30 (Pb) 0,006 0,06
popanncrull (Tiouma- | 3890 0520 | 064(Pb) | 0,006 0,06
HOBOKHCIBII)
CEPHOKUCEIH 6200 0,045/25 0,68 (Pb) 0,006 0,06
CEPHOKHCIIBIH KHCITHIA 6200 0,001/18 0,49 (Pb) 0,006 0,06
ceproHCL 6920 0040 | 039(®b) | 0006 0,06
OCHOBHOIA
CTEAPUHOBOKHCIIRI . 0,05/35 0,27 (Pb) 0,006 0,06
THOCEPHOKHCITBIIH 5180 03 0,65 (Pb) 0,006 0,06
YKCYCHOKHCTBIH 3250 197/0 0,64 (Pb) 0,006 0,06
YKCYCHOKHCIIBIA 2550 550/25 68. | 0,55 (Pb) 0,006 0,06
yxoycroxnciit 2230117 . 034(Pb) | 0,006 0,06
OCROBHO#M!
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Opuentnpo- | Hong 3a- | [IAK 3arpas- | YpoeeHn
[INOTHOCTH | BOYHBIE 3Ha- | TPAIHAIO- | HAIOLWMX Be- | BEICOKOTO
Bemecrso npu 20°C, | uenua pac- | wero me- | mecTB X1 3arpas-
TBOPHMOCTH | wmecTBa B | BOAMI puiGO- | HeHHH,
BOJE NpH NPOAYKTE | XO3RHCTBEH-
20°C, HBIX BOIHBIX
OG’LCKTOB.
KM krim® M/ mr/nm’
Cauuen
| propucToKMCHLIi 8240 0,64/20 0,84 (Pb) 0,006 0,06
¢ropcym$oHOBOKHC- 8240 0,64/20 0,51 (Pb) 0,006 0,06
JLIi
XJIOPHCTOKHMCIIBIA 8240 0,95/20 0,61 (Pb) 0,006 0,06
XJIOpHCTHIH (ABY) 5850 67,3/0 0,74 (Pb) 0,006 0,06
XJIOPHOBATOKHCITbIH 3890 B.p. 0,55 (Pb) 0,006 0,06
XJIOPHOBATOKHCIThIH 4040 1513/18 0,52 (Pb) 0,006 0,06
XJIOPHOBATOKHCITBIH 2600 4997/25 0,45 (Pb) 0,006 0,06
XJIOPOOKCOCONH 7210 0,095/18 0,40 (Pb) 0,006 0,06
PbCly’Pb(OH),
PbCly-PbO 7080 0,056/18 0,22 (Pb) 0,006 0,06
IABEICBOKNCIIBIHA 5280 0,0016/18 0,70 (Pb) 0,006 0,06
Kanmunit
A30THOKMCIBIHN 7670 1420/15 0,48 (Cd) 0,001" 0,020
A30THOKHCTBIH 2455/17 3270/15 0,36 (Cd) 0,001 0,020
aMua 3050/25 3270/15 | 0,78 (Cd) 0,001 0,020
BeH30MHOKMCHLIA 3050/25 33,4/20 0,29 (Cd) 0,001' 0,020
GpoMuCTLi 5 '5922;(2)5' 75010 | 041(Cd) | 0,001" 0,020
GpoMHOBATOKHCIEIT 3758 1250/17 0,29 (Cd) 0,001" 0,020
BONL$PAMOBOKHCALLA - 0,500 0,31 (Cd) 0,001Y 0,020
TMAPOOKNCH 4790/15 0,0026 0,77 (Cd) 0,001" 0,020
JUTHOHOBOKHCIIBIA 272 0,0026 0,30 (Cd) 0,001" 0,020
HOJIMCTRIik 5670130 787/0 0,31 (Cd) 0,001" 0,020
HOJIMCTBIH 5305730 787/0 0,31 (Cd 0,001" 0,020
HOZHOBATOKACITBII 6430 p. 0,23 (Cd) 0,001" 0,020
-Kkaznuii xnopucTuii - 3807193 | 041 (Cd) 0,001" 0,020
MapraHLOBOKHCbI 2810 B.p. 0,25 (Cd) 0,001" 0,020
MONOMHOKHCBIH 5347 100 0,39 (Cd) 0,001" 0,020
MYPABLHHOKHCIbI 2440 B.p. 0,47 (Cd) 0,001" 0,020
6210/15;
MBULIBAKOBHCThIH 6350 B.p. 0,23 (Cd) 0,001" 0,020
(Ber1.)
MBIILbAKOBUCTOKHCIIBIN
KHCILH (0pTo) 4161/15 B.p. 0,42 (Cd) 0,001" 0,020
oxucs () 8192/18 B.p. 0,47 (Cd) 0,001" 0,020
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Opuentupo- | Jonasa- | IJK 3arpas- | Yposens
Ilnor- | BOYHLIE 3Ha- | IPASHAO- | HAOIIMX Be- | BHICOKOTO
Bemectso HOCTb ipH | YEHHK pac- | IeroBe- | IMECTB 1A 3arpas-
20°C, TBOPHMOCTH | IuectBaB | Bogm pnifo- | HeHMH,
BORE NMpH npoaykre | xo3sHcTBEH-
20°C, HbIX BOAHBIX
00BEKTOB,
KT/ /M’ Mr/am’ mr/aM°
Kagmuii
ponaHuCTHIA (THOLMA- n
HOBOKHCTLIA) 8150 p- 0,49 (Cd) 0,001 0,020
CENEHOBOKHCITRLH 3632 B.p. 039 (Cd) 0,001" 0,020
CEPHOKHCITEII 4691 767120 0,54 (Cd) 0,001" 0,020
YKCYCHOKHCIEIH 2341 B.p. 0,49 (Cd) 0,001" 0,020
docdopreTii 4190 B.P. 0,64 (Cd) 0,001" 0,020
(BEBI9.)
ocdopHoxuci (op- b
10), OIHO3AMEmEHHIH 2740/15 B.p. 0,33 (Cd) 0,001 0,020
drropucTIi 6640 43,512 0,75 (Cd) 0,001" 0,020
XJOPHCTRIH 4047/25 900/0 0,61 (Cd) 0,001" 0,020
XJIOPHCTSIH, OCHOBHOH 4570 900/0 s.p. | 0,68 (Cd) 0,001 0,020
XJTOPHOBaTOKHCEIIA 2280/18 2900/068. | 0,36 (Cd) 0,001" 0,020
UHaHHCTRIH 2226 17,0/15 0,68 (Cd) 0,001" 0,020
IIABENEBOKHCILIE 3320/18 0,0337/0 | 0,56 (Cd) 0,001" 0,020
KoMILieXCcHRE CoenH- 0,001"
HEHHN KAJIMHA:
FeKCAXTIOPOKAIMOAT 2010 P 028(Cd) | o0,001" 0,020
aMMOHNA
TETPEMMHUHKRIMONCE- | 3714125 3 016(Cd) | 0,001" 0,020
peHar
TETPATUPIVHMERING- | 2282 P 020(Cd) | o001" 0,020
rexcajTopoxpemuear
TETPAIMAHOKAIMOAT )
1846 p. 0,38 (Cd) 0,001 0,020
Kobansr
230THOKHCIRIEA 1870 2630/0 0,20 (Co) 0,01 0.1
GpomucTsili 4909/25 1190/25 0,26 (Co) 0.01 0.1
6poMucTsiit 2460 4300125 0,18 (Co) 0,01 (131
GpOMHOBATOKHCITLIH 2460 455/17 0,14 (Co) 0,01 0.1
HoaMcTsilt (o, cTa- 5584;
BT S680 1970/25 0,19 (Co) 0,01 0.1
uomacrsih (B, ecra- | 5450725 p. 0,01 01
GnybHbIH)
MOAHMCTBIN " " 0,17 (Co) 0,01 0.1
HOAHOBRTOKHCITBIH 5008/18 3,20 0,14 (Co) 0,01 0.1
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Opuenrnpo- | [Jons 3a- | ITJIK 3arps3- | Ypopenn
TINOTHOCTb | BOYHBbIE 3HA- | IPSIHAO- | HAIOM{MX BE- | BLICOKOro
BemecTtso npu 20°C, | yeHus pac- | wero Be- IECTB ANR | 3arps3He-
TBOPHMOCTH | 1ECTBA B | Boxsl ppibo- HuA,
BOAE NpH NPOAYKTE | XO3AMCTBEH-
20°C, HEIX BOAHBIX
o6bexToB,
KM Kr/m’ mr/me mr/om®
KobGanst
JTHMOHHOKHCIIBIH 5300 8,0 0,10 (Co) 0,01 0,1
MYyPaBbHHOKHCIILIH 2129/22 50,3720 0,32 (Co) 0,01 0,1
MBILB Ao 6200 - 503720 | 0,36 (Co) 0,01 0.1
CEpHUCTHI (kobanb- 6300
THH)
MPOIHOHOBOKHCIIBIH 5180 335/11 68. | 0,23 (Co) 0,01 0,1
PORAHHCTSIR (THouwa- | 5189 p. 0,26 (Co) 001 0.1
HOBOKHMCALIH)
CeJICHUCTRIK 7650 p- 0,43 (Co) 0,01 0,1
CeNeHOBOKHCIbIH 2512 B.p. 0,20 (Co) 0,01 0,1
CeIeHOBOKHCNBI 2135 860/0 0,18 (Co) 0,01 0,1
CEPHHCTHIE COEIHHE- 5450/18 0,0038/18 | 0,65 (Co) 0,01 0,1
HHUSA
CEPHOKHCILIN 3710725 362/20 0,38 (Co) 0,01 0,1
THTAHOBOKMCBIHA (Op- 5070 - 362/20 0,26 (Co) 0,01 0,1
TO) 5120
YKCYCHOKHCIIRIH 1705/19 p. 0,24 (Co) 0,01 0,1
¢ropucrsiii 4460 p. 0,44 (Co) 0,01 0.1
(bropucThiit KMCbIT 2045 p. 0,19 (Co) 0,01 0,1
XJIOPUCTHIH 3356 529/20 0,45 (Co) 0,01 0,1
xnopucrsii (IT) 2940 p. 0,36 (Co) 0,01 0,1
XIOPHOBATOKHCIBIA 1920 p- 0,18 (Co) 0,01 0,1
XJIOPHOKHC/TEIH 3327 1000/0° 0,23 (Co) 0,01 0,1
CoenHHEHMS C KOM-
TIEKCHBIM KOGAET-
COZEPIKALIM aHHO-
HOM
TEKCAHWTPHTOKOSATE- | 1g47 09/0 | 006(Co) | 001 0.1
THAT Kanns
-Kayusi-HaTpHA 1633725 0,7/25 0,13 (Co) 0,01 0,1
- HATphs 1633725 p. 0,15 (Co) 0,0t 0,1
PEKCALMHOKOBATLTH- | 1904 np 018(Co) | 001 0.1
ar Kanus
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Iponomkenne Tabmamm J1.1

Opuentupo- | Jonsss- | MJIK 3arpas- | Yposers
TINOTHOCTE | BOYHHIE 3HA- | TPNIHRO- | HAIOUIMX BE- | BHICOKOTO
Bewecrso npu 20°C, | wemnus pdc- | werome- | ecTs ana | JarpsIHe-
TBOPHMOCTH | LIECTBaB | BOABI puibo- HHS,
BOAC NpH npoaykre | xosalicTen-
20°C, HHIX BOAHBIX
obbexTos,
ahe kr/m® Mr/am’ mr/am’
KoGanst
rexcauHasokoGansTo- .
e p. 0,16 (Co) 0,01 0,1
JmcynshaTtoxobansTo-
o 2218 255/0 0,13 (Co) 0,01 0,1
Muiupax
Mbiwbak Gemniit 4150 204725° 0,38 (As) 0,017 0,1
MOIMCTBiH (TH) 3930 p. 0,11 (As) 0,01" 0,1
?IK;'SB (II) (apceno- 386525 | 2047725 | 0,76 (As) 001" 0.1
* (knayaepHT) 4150 20,4725 - 0,01" 0.1
" (MbﬂublKOBHCTHﬁ 3700/38 20, - )]
(:',)n)( ,5/25 0,01 0,1
OKHCB MBILILAKO- n
- ) 4086 658720 0,65 (As) 0,01 0,1
cepauctiii (1) (ay-
. -l 3430 0,0005/18 | 0,61 (As) 0,01" 0.1
ceprUCTEE (V) 3430 0,00136/0 | 0.48(As) ¢,01" 0.1
MBIBAKOBAS KHCIOTa 2000
Mulssx
MUIILAKOBHCTEL BO- 3502 20020mn | 096 (As) 0,01 0,1
Q,,'m 7150 0,02025 1 0,00001 0001 |
Mecrammmn
Benran (KoHLL IMy/b- - 0,003-0,010 0,19 0,00001 0,001
cun)
¥-IXII" (8 Buge aycra . 0,008-0,010 0,12 0000
WK :a(uynwnﬁ) 1008-0.0 0,16 0.00001 o001
JUIT (» Bune nycra . 0,30
o ey ) 0,000001 075 0,00001 0,001
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Oxonuanue Tabmmns [1.1

Opuentupo- | Jona3za- | ILIK sarpsiz- | Vpobeus
TInoTHoCTs | BOuMEIE 3Ha- | rpAsHMIO- | HAIOWMX BE- | BEICOKOro
Bewecrso npu 20°C, | venns pac- | mieroBe- | INECTB A | 3arpssHe-
TBOPAMOCTH | mectBa B | BoabI pbibo- HHA,
BOJC MPH | npoaykTe | Xo3miicTBEH-
20°C, HBIX BOAHEIX
001bEKTOB,
Koiv® Kr/m® mr/am’ mr/am’
IMecrmpmapt
Hetmc (pacteop - ooo0002 | 930 | oo001 | o001
WJTH KOHLL, SMYJThCHA) 2,5
HAypcban (rpatym, - 0,0002 0.10 0,00001 0,001
pacTsop, 0,22
KOHLL IMYJIECHSA) 0,50
Kapar (xoHu. aMyns- - 0.001 0,05 0,00001 0,001
CHA)
®roamnan (xoun, . 0,002 0,12 0,001 0.001
3MYNCHA) 0.25

I10JIb30BAHHUA.

YK s Bogssix 0GbeKTOB X03AHCTBEHHO-IMTLEBOTO H CaHUTAPHO — GLITOBOroO BOJO-

IMpumeuanue - Ecnn napamerphl GbUTH onpezieNeHbl NPH TEMNIEPATYPE, OTAHYAIOILEHCH
or 20 °C, To B rpadax 1 u 2 uepe3 apoGe yxasana 371a Temueparypa. [Ipoyuepk o3Ha4acT oTCyT-
CTBHE JaHHBIX. PuMCKMMH IM(paMH yKasaHa BaleHTHOcTh BewecTsa, IlpuHSTEIE COKpalle-
HHR: 6B. — 623B0JHEIH; B.p. — BECEMa PaCTBOPHMBIN; P. — PACTBOPHMEIN; ci1.p. —~ cnabo pacTso-
PHMEI; BbIY. - BEIMHCIICHHBII.

156




P 52.24.627—2007

IIpnaoxenne E
(cnpaBousoOe)

KoHTpOABLHBIE NPAMEPH NPOrHOCTHYECKHX PACYETOB
XAPAKTEPHCTHK 30H BHICOKO3arPA3NEHHBIX BOJ B 31aHHOM
KOHTPOJILHOM CTBOPE BOAOTOKA

Ilpumep E.1 — Ucxonuule AaRHbIE: THIT aBapHiiHo#i cHTyauH: — «Ilpu
HenonHo# MRGopMaunu 06 aBapuu»; ¢, - 10.12.2006 00 u 00 Mun; oc-
HOBHoe 3arpasHsiomniee semecrso — CITAB;

Ls=30xm; L, = 30xkm; L; =10xm; B; =40 M; H; =12 m;
U1 = 0,45 WC; Upars = 0,60 W/c; Q; = 21,6 M'/c; n,, ) = 0,02;
or=121L,= ZOKM.Bz-45 M; H; =1,3 M; U= 0,50 M/c;
Upax2 = 0,71 M/c; Q; =29,2 M*fc; n,2=002; =12
Hnpexce! «1» ¥ «2» 0603Ha4aIOT HOMEP j-TO Y4acTKa PEKH.

Pe3ynbTaT NPOrHOCTUYECKOrO PACYCTA:

Crtsop Nel:

— MHHHMANBHOE OPHEHTHPOBOYHOE BpeMs NpuxoAa dbpoHTanbHOH
4acTH 30HKI 3arpsa3HeHHbIX BoA: 10.12.2006 4 3 20 MuH;

— MaKCHMaNsHOEe OPHEHTHPOBOYHOE BPEMA NPHXOARA (POHTANLHOM
YacTH 30HHI 3arpa3HEeHHEIX BoA: 10.12.2006 59 46 Mun.

Crsop Ne2:

— MHHHMAJBHOC OPHEHTHPOBOYHOE BpEMA NpHXoAa (POHTANBROMH
YacTH 30HHI 3arpszHeHHRIX BoA: 10.12.2006 11 9 59 mun;

— MaKCHMalbHOE OPMEHTHPOBOYHOE BPEMs NMPHXOAA ¢(pPOHTANBHOK
YacTH 30HH 3arpsasHeHHsIX BoA: 10.12.2006 16 4 38 muH.

Ilpumep E.2 - VicxoaHble NaHHsle: THN 8BapuiHON cuTyaunH «OG6Ha-
PYEHa 30Ha BLICOKO3arpASHEHBIX BOJ B BOAOTOKE» ; OCHOBHOE 3arpA3HAIO-
11ee BEneCTBO — MENb;

Ls=T70xm; L,=40xM; L;=40xm; B; = 100 M; H;=1,82 m;
Uy, = 0,25 M/C; Upar s = 0,32 M/C; Q; =455 M e I = 0,012 %o;
@1 =11;L,=30km; B, = 100M,H2~214M. Ugp2= 0,30 m/c;
Unax.2 = 0,36 M/c; Q, =642 M°/c; 1,—001%0 @ =11;

Ca = 0,001 MI‘/AM Caz = 0,03 mr/am’; Cosp =50 mr/aM’ ;

Cose.cr= 10 Mr/om’; kpn=0,7; 7»=0,4; z,= 0,005 Mr-axe/mr ;
Mye=31,8.
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N3mMepeHHBle XapaKTEPHCTHKH 30HBI BHICOKO3arpA3HEHHBIX BOJ B BO-
J0oToke npuBeaeHsr B Tabnuue E. 1. Pe3ynbTaTsr nporHosa npeacTaBiIcHs! B
Tabnune E.3.

Ta6nuua E.l1 — U3MepenHbIie XapakTepUCTHKH MPOXOXAECHHUS 30HBI
BBICOKO3arpA3HEHbIX BOJ YePe3 UCXOMHBIH KOHTPONBHLIH CTBOP

Howmep Konuentpauusa | Konitentpauus | Pacxon oast
nposenen- | J[laTa, Bpems 3B 3B B peke, M/c
HOTO H3Me- B pacteopc, Ha B3BeCH,
peHus mr/amM’ mr/am’
1 28.10.2000 0,065 0,01 38
08 u 030 MuH
2 28.10.2000 0,035 0,01 38
13 4 00 MuH
3 28.10.2000 0,035 0,01 38
18 4 00 MuH
4 29.10.2000 0,070 0,01 38
004 00 My
5 29.10.2000 0,065 0,01 38
03 u 00 MuH
6 29.10.2000 0,055 0,01 38
054 00 Muu

Ilpumep E.3 — Hicxoansle naHHBIE: THIT aBApUHHON CHTyalMH —
«ABapHiHEL cOpOC B BOZOTOK»; OCHOBHOE 3arpA3HAIONICE BEILIECTBO —
LIMHK;

Ls=30xkm; L=30km; L;=L,;=30xm; B;=20mM; H;=0,35m;
Vep,1= 0,70 MIC; Uy = 0,90 We; Q, =5,6 M'ic; y, = 8 m; 1, = 0,025;
@1 =1,3; L, =5 xm; B;=50 m; H;=1,5 M; 0,,2=0,30 M/C; Uy, 2=0,38 M/c;
Q> =22,5M[c; ;= 0,03; @ = 1,1; Cpyy = 0,01 Mr/nm’;

Cp=0,10 Mr/am’; Cosgp =30 Mr/aM; C gecr = 10 Mr/am®; b =0,8;
¥, =0,4; z,= 0,005 Mr-axs/mr; m,,,= 32,7.

W3mepeHHBIE napameTpbl pexkuMa c6poca 3arpA3HAIOLIEro BEIIECTBa
CO CTOYHBIMH BOJaMH NpuBezeHs! B Tabnuue E.2.

PeaynbTaTs! nporso3a npeacrasneHsl B Tabnuie E.4.
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Ta6auua E.2 — HaMepeHHbIe XapaKTEpPHCTHKH aBapuitHoro copoca
3arpA3HAIONIEro BEIIECTBA CO CTOYHEIMH BOJAAMH

Homep Konnenrpatms | Konuen- Pacxon
nposeaeHtoro | Jlara, Bpems 3B Tpauus 3B CTOTHBIX
H3MEpEHHA BpacTsope, | Ha Basecy, BOX, M'/C
M/ wr/am’
1 08.07.2000 5,50 0,04 0,35
104 00 vun
2 08.07.2000 5,50 0,04 0,35
119 00 Mur
3 08.07.2000 7,00 0,05 0,27
12y 00 MuH
4 08.07.2000 7,00 0,05 0,15
134 00 MuR

llpumep E.4 — HcxonHble AaHHBIC: THN aBapHITHOH CHTyaLIHH —
«ABapuiiHbIii c6poc B BOXOTOK»; TPAHCIIOPTHAA aBAPHA; TEXHHIECKHH
TIPOAYKT - HedyTh; OCHOBHOE 3arps3HAIONIEE BEMECTBO — HeTENPOAYKTHI;
t,-01.01.2006 r 00 9 00 muHu;
Ls=30km; L,=30km; L;= L=30 xm; B; =20 m; H; = 0,35 m;
Up.1 = 0,7 MIC; Vpnaxs = 0,9 Mic; Q) = 5,6 M/c; nu;=0,025; @ =1,3;
£=10°C; L,= 50 km; B, = 50 M; Hz =1,5 M; Uy,2=0,30 mic;
Unax2 = 0,38 M/c; Q2 =22,5 M7/c; my; = 0,03; @2 =1,1; K =0,046:10° 1/c;
Cypr = 0,05 Mr/an; Cys = 0,5 Mr/mm’; o= 1200 ¢; m = 25000 xr.
PesynrTaTH mporHo3a npejcrasieHn B TaGmme E.S.

Ipumep E.5 — HcxomHble AAHHBIC: THN aBapHiHON CHTyamuH —
«ABapnlinkiif c6poc B BOAOTOK»; TPAHCIIOPTHAS 8BAPHA; CHITYIHH TEXHH-
YeCKHi NPOINYKT - a30THOKHCHLIH CBMHON; OCHOBHOE 3arpaA3HAIONEE BE-
IecTBO — cBHHeLL, ¢, - 01.01.2006 r 00 u 00 MuH;

Ls=30km;L,=30xm; L;=Ls=30xm;B;=110Mm; H;=2,07 m;

Vi1 = 0,25 M/C; Upars = 0,33 M/c; Qs = 61,4 M/c; y, = 20 M; 5 = 0,025;
@ =13;=20°C; L,=5xkm; B;=150m; H; =3 M; 02= 0,20 M/c;
Unmaxz = 0,25 M/c; Q; = 90,0 M¥/c; ny;=0,02; @ =1,1;

Cyiy = 0,001 Mr/aM’; Cps = 0,06 mr/am’; m = 10000 kr; y = 0,63;
p = 4530 kr/v® ; P = 552 Kr/M®; Cep = SO MI/TM; kpy =0.95; 724 = 0,4;

2 = 0,005 Mr-ake/Mr; M, = 32,7.

PesyneTaTel npornosa npeacrasnens B Tabmune E.6.
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IIpumep E.6 — McxonHule AaHHBIE: THI aBAPUHHON CHTYALMH —
«ABapHitHbIit COPOC B BOAOTOK»; TAKEIRIH KUAKHIA TEXHUYECKHUIA pO-
AYKT — BHCOKOMHHCP&JII‘BOB&HHHC BOABI; OCHOBHOE 3arpA3HAIOLEE BEIIE-
CTBO — CyJIbQarthl; £, - 01.01.2006 00 9 00 MuH;

Ls=30xm; L, =30km; L; = Ls =30 km; B; =110 M; H; = 2,07 M;

Ugpt = 0,25 MIC; Upary = 0,33 M/c; Q) =61,4 M'/c; y, =20 u;

Nyt =0,028; ] =1,2; [,=5 KM, B = SOm; Hy=2,25w; Upp2= 0,23 m/c;
Umax,2 = 0,30 M/c; Q2—776M/C, n,.,,—0028 @ =12;

Cer=250000 Mr/nM Cey =50 Mr/am’; Cgs = 500 Mr/am>;

W = 4500000 M*;_y=0,22; Hye= 1,5 M; By = 10 m; 1, = 0,042%o;

p = 250000 kr/n’.

Pe3ynbTarthl nporuosa

IMpw 3a71aHHBIX YCIOBHAX «TAXKENaA KHAKOCTb» OyAeT mepeMemaTbcs
1o AHY PeKH NPaKTHYECKH HE CMEIINBAACE C PEYHBIMH BOAAMH.
OpueHTHPOBOYHOE BpeMsA npuxoia (pPOHTANLHON YacTH NMOTOKA TA-
XKeJoi XKMAKOCTH B 33/IaHHEIE KOHTPONBHLIE CTBOPHI PEYHO# CETH HHXe
MECTa aBapHH:
a) Ip¥ MaKCUMAITBEHOH CKOPOCTH -
ctBop Nel  02.01.2006 03 u 46 Mun;
creop Ne2  03.01.2006 08 u 21 mun;
6) npu cpeaHe CKOPOCTH -
crBop Nel  02.01.2006 15 v 40 Mun;
cteop Ne2  04.01.2006 08 u 31 muH.

Ilpumep E.7 — UcxomHble JaHHBIE: THIT aBAPHITHOH CUTYaLMH —
«ABapuitHbiii cOpoC B BOAOTOK»; TPAHCIIOPTHAsA aBapHs; XKHUAKHI TEXHH-
yeckuit npoaykr — 50 %-i pacTBOp riIHLIEpPHHA; OCHOBHOE 3arpA3HAIONee
BELIECTBO — IMTHUEpHH; #, - 01.01.2006 00 4 00 mMun;

L=30kM; L,=30km; L;=Ls=30kM; B,— 110m; H;=2,07m;
Uy = 0,25 mic; 1),,,,,,,-033 M/c; Q,—6l awmlc;y,= 20M,n,,,,,—0028
¢ =11 CW,—OMrInM Cpz= lOMrInM m = 10000 kr; W = 7,94 m*;
H,=0,2 m; 1,= 0,042 %0; p = 1260 kr/m*; y = 0,5.
PeaynsTaTsl NpOrHO3a NpeACTaBIEHEI B Taﬁnmle E.7.
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Tabnuua E.3 - PesyasTare: pacuera XapakTEpUCTHK 30HH BHICOKO3arpA3HEHHBIX BOA
B 33JaHHBIX KOHTPOJBHBIX CTBOPAX IO PEIHOM CETH HUXKE MECTa ABAPUH

Mecmononodicenue asapuiinozo cbpoca
3arpasnsiomee BemmecTso - Menp

(xon 115)

Hcnonb3oBaHHE ypOBEHb BHICOKOTO 3arpa3HeHas - 0.0300 mr/n

Hoxep
cTBOope

Cro- JaT™a M BpeENA JaTa M mspems
POCTH NONEA.JPONTANBE. OOABX.XBOCTOBOK
TeNER. RACTX LEACTE

o PAOBONYy COmepZaRMK SArPASEANISDC BERECTBA:
Harciad. 28.10.2000 08:00 29.10.2000 05:00
Cpeax. 206.10.2000 08:00 29.10.2000 05:00
Narcaux. 25.10.2000 18:38 30.10.2000 15:47
Cpexx. 30.10.2000 04:22 31.10.2000 O1:31
Maxcwu. 02.11.2000 02:14 02.11.2000 23:23
Cpens. 03.11.2000 19:47 04.11.2000 17:08

NN =00

CONEDEANNY SArPASEAKNENC BEMaCTBA B PAcCTBODEMMOM
Harecwe. 25.10.2000 18:39 30.10.20D0 15:47 O
Cpean. 30.10.2000 04:22 31.10.2000 01:31 O
Hameyms. 02.11.2000 02:14 02.11.2000 23:23 O
Cpeagx. 03.11.2000 19:47 04.11.2000 17:05 0

NN e e E

Io CONepEANMD SanrpAYRANINErNo BemecTsa cop8aposanmEong
1 Haxcior. 29.10.2000 18:38 30.10.2000 15:47 O
1 Cpens. 30.10.2000 04:22 31.10.2000 01:31 O
2 Baxcioe. 02.11.2000 02:14 02.11.2000 23:23 O
2 Cpexx. 03.11.2000 19:47 04.11.2000 17:05 0

Ipeetsamnn

PacueTs BMDONWNE

0 ax 20
0 nm 20
0 on 21
0 o 21
O ax 21
O ax 21 u

u 59 wom
9 59 mux
9 9 Mux
4 9 MR
o 9 Num
18 wom

21
21
r3
21

£ 584

B3BECK:
21 ¢ 9 o=
21 ¥ 9 Mum
21 ¥ 9 »um
21 4 18 »wm

PAcCIMDPOBRA NOADNCK

29.10.2000
29.10.2000
30.10.2000
30.10.2000
02.12.2860
04.11.2000

30.10.2000
30.10.2000
02.11.2000
04.11.2000

30.10.2000
30.10.2000
02.11.2000
04.11.2000

00:02
0D:02
11:54
21:37
19:06
12:25

11:549
21:37
19:06
12:25

11:54
21:37
19:06
12:25

OpoxnoxexT npoxona JlaTa x spexs noss Harc.
BNCOROSarpRsi. 00 MaRC.KOROSATPARNM ROMI.

un/n

0.0800
0.0800
0.00800
0.0800
0.0661
0.066%7

0.0240
0.0240
0.0204
0.0200

0.0560
0.0560
0.0477
0.0467

Exmot.
ROELO.
un/n

0.0401
0.0401
0.0307
0.0322
8.0303
0.0305

0.0052
0.0097
0.0091
0.0091

0.0215
0.022s
0.0212
0.0213
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Ta6anuua E 4 - PeaynpTarhl pacyera XapaKTEpHCTHK 30HBI BLICOKO3arpA3HEHHEIX BOA B 3aJaHHBIX

KOHTPOJIBHBIX CTBOPAX IO pe‘IHOﬁ CCTH HHXKE MECTa aBapHH

Mecrononoxenue aBapuitHOro copoca

3arpasHsomee BEMmeCTBO - LIuHK (kox 117)
Hicnons3oBaHHbIi YPOBEHE BEICOKOro 3arpa3HeHns - 0.100 mr/n
Homep Cro- JaTa u BpeMms JdaTa X Bpems IponomxxT npoxofa Jlara x Epems noas NHaxc.
CTBOPA DOCTL NOABN.)PONTANLE. NOABA.XBOCTOBROK BHCOROBANMNDASH,EBON MARC.SOHIEHTpPAUMM RONIN.
TeYeR. HacTK qacTH Mn/n
Ilo 2anoEONMy CONEPWAHMI SANpASEAMEnc BemecTsat
0 Marcy. D8.07.2000 10:00 08.07.2000 13:00 O nm 2 4 S9 mux 08.07.2000 12:00 7.05
0 Cpene. 08.07.2000 10:00 085.07.2000Q 13:00 0 a# 2 u 59 MuE 08.07.2000 12:00 7.0S
1 Marcim. 08.07,.2000 19:11 08.07.2000 22:18 0 nM 3 4 7 MME 08.07.2000 20:47 0.419
1 Cpengr. 08.07.2000 21:48 09.07.2000 D0:58 0 onu 3 u 9 MMA 08.07.2000 23:26 0.419
2 Marcum. 08.07.2000 22:52 08.07.2000 01:57 0 g 3 u 4 MMM 09.07.2000 00:26 0.251
2 Cpenr. 05.07.2000 02:30 09.07.2000 05:35 0 g 3 U 5 MMm 09.07.2000 04:00 0.250
IIo comepxamian ZarpiSEONNeNO BeNecTESa B PDACTBOPEHHOM BMIE:
1 Maxciea. 08.07.2000 15:11 0B.07.2000 22:18 0 AR 3 u 7 MMM 08.07.2000 20:47 0.0838
1 Cpexr. 08.07.2000 21:48 09.07.2000 00:58 O om 3 uw 9 Mme 08.07.2000 23:26 0.0838
A Marcym. 06.07.2000 22:52 09.07.2000 01:S7 0 O 3 W 4 MMH 09.07.2000 0D:26 0.0501
< Cpenu. 09.07.2000 02:30 09.07.2000 0S:35 0 gE 3 u 5 MMK 09.07.2000 04:00 0.0500
o conepxamn IArpaSHONIANC BemecTBS COPOMDOBARNCID EA E3EECH:
1 Marxcys. 06.07.2000 19:11 08.07.2000 22:18 D au 3 w 7 MMM 08.07.2000 20:47 0.335
1 Cpenr. 08.07.2000 21:48 09.07.2000 00:56 0 qE 3 u 9 MMM 08.07.2000 23:26 0.335
2 Maxciar. 08.07.2000 22:52 09.07.2000 01:57 O TH 3 4 4 MMH 09.07.2000 00:26 0.201
2 Cpens. (9.07.2000 02:30 09.07.2000 05:35 0 Iu 3 u 5 Mux 08.07.2000 D4:00 0.200
Npmeuanna
Pacwern BRMIONMHKT
hoindidns{nd ™ PaAcHMOPOBRA NOQITHMCH

5.35
5.35
0.108
0.105
0.100
0.100

0.0216
0.0211
0.0201
0.0200

0.086S
0.0843
Q.0804
0.0801



Ta6maua E § - PeaynsraThl pacdeTa XapakTEpHCTHK 30HBI BLICOKO3ATrPA3HECHHBIX BOJ,
B 33J]aHHRIX KOHTPOIRHBIX CTBOPAX 110 PETHOH CETH HHXE MECT2 aBaDHA

Mecrononoxenue apapHitHoro cpoca

3arpazpsomee BemecTBo — Hedrenpogyxrn  (xon 181)
Hcnoms3o0BanELil ypoBeHs BHICOKOre 3arpa3senns - 0.500 mr/n

Homep Cxo-
cTEOpa  pacTs
Tewen.
|] Haxcmws.
0 Cpegx.
1 Haxcuoe.
1 Cpenx.
2 HaxcaN.
2 Cpenn.
Opmeunwns

JllaTe x zpems
DOSBA. poRTANDE.
2AacTK

01.01.2006 00:00
01.01.2006 00:00
01.01.2006 08:55
01.01.2006 11:29
02.01.2006 20:18
03.01,2008 DB:19

JaTe x spexa
DOABN. XBOCTOBOK
AcTR

01.01.2006 00:20
01.01.2006 00:20
01.01.2006 10:03
01.01.2006 12:51
03.01.2006 00:24
03.01.2006 13:21

OpogoxexT npoxoxe JarTa X spemsa noas Harc,
ENCOROIANpASH. BOI MAKC. RONNENTPAUNN KON,

O nx 0 u 20 »om
0 xm 0 x 20 Mun
0xs 1yt wn
0 am 1% 22 Mum
Oax4us M=
Oxm 52 »m

TORTIXCE

pacumppoBra

01.01.2006 00:00
01.01.2006 00:00
01.01.2006 09:25
01.01.2006 12:04
02.01.2006 21:58
03.01.2006 10:22

un/n

930.1
930.1
827.4
733.0
73.7
57.3

P 52.24.627-2007

0.505

HEacca
naenxx

20000.0
20000.0
17818.8
17214.9
10798.3
9841.9
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Tabmuua E 6 - Pe3ynpTarsl pacdeTa XapaKTEPHCTHK 30HBI BRICOKO3arpA3HEHHBIX BOJ
B 3aJJaHHEIX KOHTPOJBHEIX CTBOPAX MO peYHOI CETH HIDKE MECTA aBapHH

Mecmononoxcenne asapuiinoze chpoca

3arpsizasiotnee pemecTno - Caubey (xon 127)

Henoassoeannsiii yposens ssicoxozo sazpssnenus - 0.06 m2/a

HoMep Cro- Jara ¥ mpema HaTa u BpeMa
cTEODa POCTE nNOABRN.IPOHTARLH. DOABN.XBOCTOSON
TeYeH. HACTK “wacTH

[Io manoEOMy COXSDRANMD SANDAIMMAen? BemECTEA:

NpononxxT npoxone HaTa i spema nosas Haxc.
BHMCOROIANDAIN. BOR MAQRC. ROEOEHTPANMNM ROHIL.

0 NMaxcie. 01.01.2006 00:00 01.01.2006 D0:05 O xx O u 5 mux
0 CpezpM. 01.01.2005 00:00 01.01.2006 00:05 O nx O w 5 Mux
1 NarcuM. 02.01.2006 00:06 02.01.2006 03:05 0 xu 2 ¥ 59 Mum
1 Crexn. 02,01.2006 07:50 02.01.2006 11:40 O xx 3 u 49 Mun
2 Naxcyus. 02.01.2006 02:15 02.01.2006 05:18 O =z 2 % S9 Mmm
2 Cpexn. 02.01.2006 10:37 02.01.2006 14:25 0 gx 3 uw 48 Mux
[lo conmepxam® sarpasHAOnenc BeipecTEA B DACTBOPDEMMOM BXIRES:
1 Marc. 02.01.2006 0D:06 02.01.2006 03:05 0 nx 2 4 59 Mun
1 Cpenx. D2.01.2006 07:50 £02.01.2006 11:40 0 xx 3 % 49 mun
2 Maxcum. 02.01.2006 02:19 02.01.2006 05:18 0D ax 2 » 59 mom
2 Cpean. 02.01.2006 10:37 02.01.2006 14:25S 0 nx 3 u 48 mmm
0o coXepxauion SaAnNpASHADNMEND BemecTsa COPONPOBANNOND Ha BEBEECK:
1 Maxcyw. 02.01.2006 00:06 02.01.2006 03:05 O x 2 ¥ 59 Mun
1 Cprenn. 02.01.2006 07:50 02.01.2006 11:40 0 mHx 3 ¥ 49 M=
2 MarcuM. 02.01.2006 02:19 02.01.2006 05:18 0 g2 2 ¥ S9 MuH
2 Cpengr. 02.01.2006 10:37 02.01.2006 14:25 0 nx 3 4 48 Mun
Opraceuanms
PacyeT BNIIONMKRN

nonoHch pacnuudppomra nomOMCH

164

01.01.2006
01.01.2006
02.01.2006
02.01.2006
02.01.2006
02.01.2006

02.01.2006
02.01.2006
02.01.2006
02.01.2006

02.01.2006
02.01.2006
02.01.2006
02.01.2006

00:00
00:00
01:17
09:22
03:31
12:10

01:17
09:22
03:31
12:10

00:56
09:06
03:10
11:56

N/ N

312417.312417.00
312417.312417.00

6.76
5.13
6.50
4.55

2.49

Moo .
ROHIL.
un/n

0.0600
0.0600
0.0600
0.0626

0.0030

0.858 0.0030

2.23

0.0030

0.675 0.0031

4,27
4.27
4.27
4.27

0.0570
0.0570
0.0570
0.059S



Ta6nuna E 7 - Pe3ynsTaThi pacdera XapakTepHCTHK 30HBI BRICOKO3aTpA3HEHHBIX BOJ

B 3aJJaHHBIX KOHTPOJBHEIX CTBOpAX M0 pequoi'l CCTH HHXC MCCTA aBapHH

Mecrononoxerne apapuiinoro
Sarpmansiomee semectno - Fnuepn  (xoa413)
Henonssosanimii yposets saicoxoro sarpssicnus - 10.0 ar/n

Homep Cro- JaTa x Bpems JaTa M BpeMa OponoxxuT npoxoxa faTa » EpeMs HOAS

CTEOpA POCTh NORER.(QPONTANBH. NOOABJ.XBOCTOBON BHCOROSANDASH.BON MaKRC.KORIEMTPAIDIN
TeYer. HacTH qacTx

flo BamoBOMY CONEDXANND SAIDASHRANNENC BEMECTBA:

0 Naxcux. 01.01.2006 00:00 01.01.2006 00:01 O

a] Cpenn. 01.01.2006 00:00 D01.01.2006 00:0%t O

1 Marcae. 01.01.2006 23:31 02.01.2006 03:57 O

1 Cpean. 02.01.2006 g7:10 02.01 2006 12:41 O

[0 COREp=ami JArpASEANNENC BEMECTEA B PACTBODEMNOM

1 Naxcmw. 01.01.2006 23:31 02.01.2006 03:57 O

1 Cpenn. 02.01.2006 O07:10 02.01.2006 12:41 D

Mo conepxammn SArpASEANNEND semecTsa copbnposanmono

1 Haxcww. 01.01.2006 23:31 02.01.2006 03:57? O

1 Cpexm. 02.01.2006 07:10 02.01.2006 12:41 O

Npioseamnd

PacueTH BHIIDIRXN

o 0O u 1 Mur
xx O v 1 mux
X 4 4 26 M
AE S w 30 ¥am

BMRe:
nE 4 u 26 Mun
nE 5 w 30 MNx

HA BIsBECK:
IR 4 u 26 MNR
RE S u 30 Mux

OOROMCEH pacuxdpoBRa DOXINCK

01.01.2006
01.01.2006
02.01.2006
02.01.2006

02.01.2006
02.01.2006

01.01.2006
01.01.2006

00:00
00:00
01:15
09:19

01:15
a9:19

00:00
00:00

P 52.24.627-2007

Naxc. Numwor.
ROEILL. ROXLIO.
Mn/n  wn/an

630000 630000
630000 630000
113.8 10.0
86.2 10.0
113.8 10.0
86.2 10.0
0.0000 D.0000

¢.0000 0.0000
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