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PEKOMEHJALINA

YCOBEPHIEHCTBOBAHHBIE METObI
NMPOTHOCTHUYECKHX PACYETOB PACIIPOCTPAHEHHS
110 PEYHOM CETH 30H BBICOKO3ATPSI3HEHHBIX BOJI

C YYETOM ®OPM MUTI'PAIIUA HAWUBOJIEE OITACHBIX
3ArPA3ZHAIOMUX BEILECTB

JHara sesenns  2008-01-01
1 O6aacTh NpEMEHEHHS

Hacrosmue peKoMEHAALNH YCTaHABIHBAIOT METOABI OMNEPATHBHOIO
MPOBEACHHA MPOrHOCTHYECKUX PaCYETOB PacNpOCTPAHEHHS M0 Pe4HO#H ce-
TH 30H BBICOKO3arpsA3HEHHBIX BOA C yueToM dopMm Murpauum Haubonee
OMACHBIX 3arpA3HSAIOIIMX BELIECTB, @ TAKXKE JJIs BHINOJHEHUS HA BOIOHBIX
0OBEKTaX TPACCEPHBIX IKCNEPHMEHTOB, HMHUTHPYIOIHMX pa3iHyYHbIE aBa-
pHiHBIE CHTyalMH. Pe3ynbTaThl yKa3aHHBIX 3KCNEPHMEHTOB PEKOMEHMY-
€TCA HCIONB30BATH VI YTOYHEHHA MPOrHO3a NepeMeLIeHHs 30H BBICOKO-
3arpA3HEHHBIX BOJ O PEYHOM CETH Kak B CIIy4Yae COCTOSBUIEHCS aBapuH,
TaK ¥ MOTEHLNAIBHO BOZMOXHOM.

Hactosue pekOMEHJAUMH TpefHa3sHAuYeHBl IUIX  ONEpaTHBHO-
MPOM3BOJACTBEHHBIX MOAPA3EIEHNH YNpaBJICHHH H LIEHTPOB MO rHApPOMe-
TEOPOJIOTHH H MOHHTOPHHTY okpyxatowet cpeast (YITMC u LII'MC) Pe-
nepanpHoOM ciyx6bsl POCCHM MO MeTeoposlorMM W MOHHTOPHHTY OKpY-
sxatomeit cpeasl (PocruapoMer), oCyLIECTBIAIOMX OPraHH3alHIo H Ipo-
BefieHne HabMoieHHi 33 COCTOAHHEM TOBEPXHOCTHBIX BOJ| CYILH.

2 HopMaTHBHBIE CCHIIIKH

B HacTosIMX peKOMEHIAMAX UCIIONB30BAHbl CChIIKH Ha CIEAYIOLIHe
CTaH[apThl:

I'OCT 17.1.1.01-77 Oxpana npupoast. I'napocdepa. Hcnons3oBanue
1 oxpaHa Bojsl. OCHOBHEIE TEPMHUHBI U ONpeAeNeHus

F'OCT 19179-73 I'nzponorus cyum. TepMHHEL H ONpERETCHHA

I'OCT 19185-73 TI'maporexHuka. OCHOBHbIE MOHATHA. TEepMHHBI H
onpeneacHus

I'OCT 27065-86 (CT C2B 5184-85) Kauectso Boa. TepMUHE 1 on-

peneneHus
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3 Tepmunbl, onpeeJeHUA H COKPALIEHUA

3.1 B nacTosmux pEKOMEHIAUHNAX IPHMEHEHBI CJSAYIOUME TEPMUHBI
C COOTBETCTBYIOLIUMH ONpeleNeHHsAMH:

3.1.1 Asapuiinwiii c6poc cmounsix 600: CEpoc CTOYHBIX BOX C Mpe-
BBHIIIEHHEM TPOEKTHBIX MM YCTAHOBJIEHHBIX IPENENBHO JOIYCTHMBIX
HOPM I10 Pacxofy BOABI HIIM MO COIEPXKAHHIO B HEH OJHOTO MITH HECKOJb-
KMX 3arpA3HSIOLIAX BELIECTB.

3.1.2 Boonwiti 06vexkm: CocpenoTodeHne NPUPOAHBIX BOJ Ha MO-
BEPXHOCTH CyWIH THOO B rOpPHBIX MOPOAAX, HMeIolee XapakTepHbie Gop-
MBI pacrpocTpaHeHHs H yepThl pexuma (TOCT 19179).

3.1.3 Boodozabop: 3aGop Boawl U3 BojOeMa, BOJOTOKA MITH TMOA3EMHO-
ro sogoucroynuka (FCOCT 19185).

3.1.4 Booononwvzosanue: Wcnonw3oBanue BOAHBIX OOLEKTOB A
YIOBIETBOPEHHA JIOOBIX HYXA HACENCHHS W HAapOAHOTrO XO3sHCTBA
(T'OCT 17.1.1.01).

3.1.5 Bodonompebnenue: Vicrionb3oBaHHE BOOHBIX PECYpPCOB C ©Oe3-
BO3BpPaTHBIM H3BATHEM BObI H3 BojoucTounnka (TOCT 19185).

3.1.6 Bodomox:— Bonublii 06BbEKT, XapaKTepH3yIOLIMiCA ABHKEHHEM
BOJBI B HanpaBJieHHH YKIIOHA B yriyGneHun 3emHoii nosepxHoctu (FOCT
19179).

3.1.7 Beicoko3azpsaznentvie 600bl: BoIbl ¢ TOBBILIEHHBIM COAEpXka-
HUEM OJHOrO MM HECKOJBKHX 3arpA3HAIOLIUX BELIECTB, UCKITIOYAIOUWIUM
WIH CYLIECTBEHHO OTpPaHHYMBAIOLIMM BOJONOJIb30BaHHE Ha BOAHOM 00Db-
€KTe.

3.1.8 3aepasnaowyee sewyyecmso; (3B): BeuiecTso B BOJE, BEI3bIBAIO-
mee Hapyuienne HopM kadecrsa Boas! (I'OCT 17.1.1.01).

3.1.9 3oua gvicoxo3azpaznennbix 600: Y4acCTOK BOAHOTO 0ObeKTa C
BBICOKO3arpA3HEHHBIMH BOAAMH.

3.1.10 Kavecmeo 600b1: XapaKTepuCTHKa COCTAaBAa W CBOWMCTB BOJBI,
omnpeaensolas NPHroJHOCTh €€ U1 KOHKPETHBIX BHIOB BOLONONB30Ba-
nus (T'OCT 17.1.1.01).

3.1.11 Maxkcumanvno 3azpssnennas cmpys 6 cmeope 6000moKa.
Macca Bogel ¢ Hanbonee BBICOKHM COJEpIKAHHEM 3arps3HSIOIMX Be-
IECTB, 3aHUMAIOLIAs ONpPENENeHHYIO YacTh CEYEHUA BOJHOTO MOTOKA.

3.1.12 Camoouuwenue 600b1: COBOKYIHOCTb MPUPOAHBIX NPOLIECCOB,
HAlpaBJICHHBIX Ha BOCCTAHOBJIEHHE 3KOJIOrHYeckoro O1aromnoayyus Boj-
HbIX 06BexToB (TOCT 27065).
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3.1.13 Cmeop sooomoxa (pexu): Y cioBHOE nonepeyHOE CEYCHUE BO-
JIOTOKa, HCTIOJIB3YEMOE ISt OLIEHOK M MPOrHo3a KauecTBa BOABI.

3.1.14 Cmounsie 600b:: Bonpl, OTBORUMBIE NOCJE HCIMOJNB30BaHUA B
ObITOBOH M NpPOM3BOACTBEHHOM jestensHoctd uvenoseka (I'OCT
17.1.1.01).

3.2 B HacTOAIMX PEKOMEHAALMAX NMPHMEHEHBI CIEAYIOLIHE CO-
KpallleHH:

BIIKs - 6noxumuueckoe notpebieHne pacTBOpEHHOTO KHCI0POAa
COAEPKALIMMHCS B BOJE OpPraHMYECKMMM BEUIECTBAMM B TEUYCHHE
5 cyToK;

B3 - Bricokoe 3arpA3HeHHe;

EKO - eMkocTh KaTHOHHOTO 00OMEHa;

IIJIK - npenensHO J0MyCTHMAast KOHLIEHTpaLus;

II9BM - nepcoHasbHas IEKTPOHHO-BBIYHCINTENbHAS MAILIHHA;

POB — pacTBOpeHHOE OpraHHYECKOE BEIECTBO;

CIIAB - cuHTeTHYEeCKHE MOBEPXHOCTHO-aKTHBHBIE BELLIECTBA;

XIIK - XxuMHu4ecKoe noTpedneHue KHCIopona.

4 O6mne NoJI0KeHHs

4.1 TlosBNeHHe B peYHOH CETH B TEUCHHE CPaBHHTENBHO HEMPOION-
JKHTENILHOrO BPEMEHH BBICOKO3arpA3HEHHBIX BOJ B OONBIIHHCTBE ClTydacB
CBA3aHO C aBAPUIHBIM COPOCOM 3arpA3HAIOLIMX BELIECTB CO CTOYHBLIMH
BOZIAaMH HJIM B pe3yJbTaTe TPAHCIOPTHEIX ABapHii.

Hasnauenne ypoBHell KOHIIGHTPALIHH 3arpA3HAIOLIMX BEILECTB, HaJIH-
4YHe KOTOPBIX B PE4HOH BOJIE OLICHMBAETCS KaK BEICOKOE 3arpssHenue C,,,
TIPOBOAHMTCA 10 COIJIACOBAHHIO CO BCEMH MECTHBIMH 3aHHTEPECOBAaHHBIMH
BOZJONOb30BATEIIMH H BOAONOTPEOHTENAMH.

OpHeHTHPOBOYHBIE KPHTEPHH BhIIENIEHHS YPOBHEH BBICOKOTO 3arpsii-
HEHHS. BOAHBIX OOBEKTOB MO OTACJBHBIM 3arpASHAIOLIMM BeEIIEeCTBaM
npezacTaBieHs B Tabauue 1.

4.2 TIporHocTHYECKHE PacyeThl PaCIpOCTPaHEHHs 30H BBICOKO3arpA3-
HEHHBIX BOJ OCYILECTBJIAIOT Ul KOHTPOJIBHEIX CTBOPOB, PAacIIOJOXEHHBIX
HIDKE MCTOYHMKA MX MOCTYIICHMS WM CTBOPA pekw, Iie Takve BOJAB! Ohl-
Ji1 o6Hapy KEHEI B pe3y/IbTaTe HabMOJeHHH.

3amayeil MPOrHOCTHYECKHMX PACYETOB ABJSETCH MNOJYHYEHHE B 3auaH-
HBIX KOHTPOJBHBIX CTBOPaX rapaHTHPOBAHHEIX KOMHYECTBEHHBIX XapaKTe-
PHCTHK TEpEMEIaloNIelicss 0 PeYHOH CETH 30Hb BBICOKO3arpS3HEHHBIX
BOJI.



P 52.24.627—2007

Tabnuna 1 - Kpurepuu ypoBHEH BBICOKOTO 3arpsA3HEHHs PEYHBIX BOI

IMpenensho
BeluecTsa U NoKasaTe 1 JOnyCTHMAA VYpoBeHb BEICOKOr0 C,
KayecTBa BOJIbI KOHLIEHTpauus 3arps3HCHUS BOABl | 111,
(TK), Mr/am > C,omrim® | TAK

A30T aMMOHHHHBIH 0,39 2,5 6,4
AnoMUHHHA 0,04 1,00 25
Auerod 0,05 0,5 10
beH3uH 0,05 1,5 30
Beuson 0,01 1,0 100
Benran 0,00001 0,001 100
BITK; 2,00 10 5,0
Bytnnanerar 0,3 1,0 3.3
H-I'excan 0,5 5,0 10
H-T'entan 0,005 0,1 20
I'muuepun 10 50 5
Y —IeKCaxJIOpIHKIOreKCaH
(y-IT'XLI) 0,00001 0,001 100
Heunc 0,00001 0,001 100
Juxnopaudennntpuxnop-
atan (JAT) 0,00001 0,001 100
JAumernncynbpokcun 10 50 5
Jnmetnndopmamuna 0,25 1,0 4
Jnxnoparan 0,1 1,0 10
Hypcb6an 0,00001 0,001 100
XKeneso obuiee 0,10 1,0 10
H3onpnunauerar 0,12 1,0 8,3
Kaamnit 0,001 0,020 20
Kepocuu 0,01 0,5 50
Kob6anbt 0,010 0,100 10
Maruuit 40 120 3
Macno consiposoe 0,01 0,5 50
Mapranen 0,01 0,50 50
Meab 0,001 0,030 30
Munepanusauus Boan 1000 1400 1,4
Muibak 0,050 0,250 5,0
MeTtunauerar 0,3 1,0 33
Lnannns: 0,035 0,1 2,9
Luuk 0,010 0,100 10
Hedrenpoayxrn 0,05 1,5 30
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Tponomxkenne Tabanum 1

Huxkens 0,010 0,100 10
HuTtparsl, N 9,1 15,0 1,6
HutpoGen3zon 0,01 0,1 10
Hurpomeran 0,005 0,05 10
Hutposrano 1,0 10,0 10
IMupuauu 0,01 0,1 10
Pryts (1+) 0,0001 0,005 50,0
CsuHeny 0,006 0,05 8,3
Cepoyraepon 1,0 50 5
Ckunuaap 0,2 2,0 10
CIIAB 0,10 1,5 15
CrnupT METUIIOBBIH 0,1 1,0 10
CnHpT 3THIOBBIH 0,01 0,1 10
CnupT HM30TPONMIOBEIH 0,01 0,1 10
CnupT M3006yTHIOBDIH 24 15 6.25
Cynsdatsl 100 400 4,0
TeTpaxJop3ITHIEH 0,16 1,0 6,25
TpuxnopaTwieH 0,01 0,1 10
Tonyon 0,5 1,5 3,0
DeHoNk! NeTyune 0,001 0,030 30
®ocdare, P 0,20 0,40 2,0
DTOopHAK 0,75 1,5 2
Dypdypon 0,01 0,1 10
dro3unan 0,001 0,01 10
XIK 30 150 5,0
Xnop6enson 0,001 0,01 10
Xnoprazt 300 450 1,5
XNOPHCTHI METHIECH 9,4 30 3,2
Xnopogopm 0,005 0,010 2,0
Xpom (06mw.) 0,030 0,200 6,6
Xpom (6+) 0,020 0,100 5,0
JACETT S 0,050 0,150 k)
LnxnorekcoHan 0,00001 0,001 100
Luxnorexcanon 0.001 0.01 10
YeThpexxIopucThiit 0,00001 0,001 100
yriaepoa

Orunauerar 0,2 1,0 5,0
Odup srunosrit 0,01 0,1 10
DdupHIONPONHIOBLIH 0,01 0,1 10
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B kadecTBe KOHTPOJBHBIX CAELYET BLIAENATh CTBOPHI, PAcCIONOKEH-
HBIE:

- B 1 KM BBIlIE MECT OCHOBHBIX BOZ103a00pOB (MepeyeHb TaKuX BOXO-
3a00pOB 3apaHee COTIaCOBLIBAETCH);

- nepen OOAbBIIMMHM HACENeHHBIMH IyHKTaMM (OOBIYHO 3TH CTBOPHI
COBIAAAIOT CO CTBOPAMH CHCTEMAaTHYECKHX THIPOXHMHYECKUX Habmoze-
HUH);

- B HEMOCPEICTBEHHOMH 6JM30CTH K rOCYIapCTBEHHOMN IpaHHLIE;

- Ha PacCTOAHHHM MPHMEPHO CYTOYHOro J00eraHus BOOHBIX Macc A0
CTBOPOB OCHOBHBIX B0/103a60pOB (3TH CTBOPBI KENATENBHO COBMEILIATH CO
CTBOpaMH CHCTEMaTHYECKMX MMAPOXMMHUECKHX HaOMoneHU#);

- B YCTBSIX peK Ha BO3MOXXHOM MYTH MeEpEMEILEHHs 30Hbl BBICOKO3a~
TPA3HEHHBIX MacC BOJbI.

ITOMUMO KOHTPOJIBHBIX CTBOPOB CIENYET TAaKXe BBINENATh CTBODBI,
PpacroJIoXKeHHbIE B KOHIIE CYILECTBEHHO OT/IMYAOIIMXCS APYT OT ApYyra Mo
TUAPOMOPGONOTHYECKMM XapaKTEPHCTHKAM, Y4aCTKOB PEYHOM CEeTH C Of-
peleeHHeM NPOTAKEHHOCTH TAKHX Y4aCTKOB.

4.3 JIns onepaTHBHOTO COCTaBJIEHHsA NPOrLo3oB B kaxiaoM YI'MC no
KOHTPOJIUPYEMOM TEPPUTOPHH CIEdyeT MMeTh M NpH HeoOXOOMMOCTH
KOPPEKTHUPOBaTh CIENYIOUNE MaTEpHAIIBL:

- KapThl M KapTh-CXeMbl (0 BO3MOXHOCTH KpymHOMacmTaGHbIE)
pedHOH ceTH (Ui CYA0XOAHOH YaCTH PEK XKenaTenbHO UMETh JIOLHH);

- mepeyeHb M TOYHOE MECTOMOJOKEHHE Ha KapTax-CXeMax CTBOPOB
THOPONOTHYECKHX IOCTOB; CTBOPOB, TAEC MPOBOAATCA CHCTEMAaTHYECKHE
THAPOXMMHYECKHE HAONIONEHHS; CTBOPOB, paCCMaTPHUBAEMbBIX B KaYeCTBE
KOHTPOJIBHEIX; MECT BNAa/ICHHs OCHOBHBIX NPHTOKOB; CTBOPOB, I'ie Hanbo-
Jiee BEPOATHO NPH ONpEENeHHbIX 0O6CTOATENBCTBAX OnacHoe (aBapHiHOE)
MNOCTYTUIEHHE B BORHEIH OOBEKT 3arpsA3HAIOLIMX BEILECTB;

- 3Ha4YeHHSA KOHLEHTpPALHMH OTIENBHBIX BELIECTB M MOKa3aTelied XH-
MH4Y€ECKOT0 COCTaBa BOABI, HAIHYHE KOTOPBIX Ha KOHTPOJIHPYEMBIX Y4a-
CTKaX BOJHBIX OOBEKTOB OLIEHHBAETCA KaK BBICOKOE 3arpsi3HEHMUE;

- CBEINEHUS O FHAPONIOTHYECKOM pexHMe U MopdoMeTpHUecKUX Xa-
PaKTEpUCTHKaX pyclia BOAHBIX OOBEKTOB; I BOJAOTOKOB, THE BEXYTCH
UAPOJIOrHYEcKue HAaONIONEHHA, B CTBOPAX TMAPOJIOTHYECKHX MOCTOB Lie-
necooOpa3HO yCTaHOBHTb CTaTHCTMYECKHE 3aBHCHMMOCTH 3HAYeHHH Mak-
CHMQIBHOH Dy, M CPEAHEH v, MO WIMPHHE PEKH CKOPOCTEH TedeHHH,
cpenHei riayGuHbl H, INMPHHE! B pekH, MIOWAAX NONEPEYHOro CeYeHHs
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pexu F u koathdunuentos Ilesn ¢ ot yposus Boast H, WK pacxona ped-
HOM BoAbI Q;

- YPOBHHM KOHLEHTpalHii 3arpA3HAIOLINX BEIUECTB M COAEpXKaHHe
B3BEUIEHHBIX BEILECTB, XaPAaKTCPU3YIOIINE FHAPOXHMHYECKHH PEXHM B
KOHTPOJIBHBIX CTBOpPaX BOJOTOKOB B Ge3aBapMifHbIN NMEPHOX B XapaKTep-
HbI€ C€30HBI I'ojaa,

- NIepeYeHp M ajpeca OpraHu3alui, 3aMHTEPECOBAHHBIX B MOTYYEHHH
NPOTHO30B M CBeAEHHI 00 aBapuitHOM CHTyaLuH Ha BOXHOM OOBEKTE.

4.4 B ciy4ae cocrosiBIIerocsa aBapuiftHoro cbpoca 3arpsA3HsIOMIKX Be-
IECTB HEOOXOAUMO omepaTHBHO cofpaTh HHOPMaIHIO, BKITIOUAOLLYIO:

- TOYHOE MECTOMOJIOKEHHE, BPEMA Hayala M MPOAOJHKHUTEILHOCTD
aBapHHOTO MOCTYIUICHHA B BOJHbIN 0GBEKT 3arpA3HAIOLMX BELIECTB;

- nepevyeHb OCHOBHBIX 3arpA3HAIOMIMX BELIECTB, MOCTYMUBLIMX (IMO-
CTYNAloOIKX) B pe3yJIbTaTe aBapuH B BOAHBII 0OBEKT;

- P&XHM aBapHifHOrO MOCTYIUIEHHS B BOAHbIH 0OBEKT 3arpA3HAIOLIMX
BEIIECTB (M3MEHEHME pacXozoB aBapuifHoro copoca CTOYHBIX BOA M KOH-
LEHTpaluuii B HUX OCHOBHBIX 3arpA3HAIONLIMX BELIECTB), a TAKXKE paccTos-
Hue ot Gepera 0 MecTa aBapHiiHoro c6poca b,

- OCHOBHbIE MOpQOMETpHUYECKHE H TMAPOAMHAMHYECKHE XapaKTepH-
CTHKH JUIl XapaKTEPHBIX Y4acTKOB peK Ha IepHoJ aBapuiiHoro c6poca 3a-
IPA3HAIOLIMX BEILECTB M NMEPEMELIEHUsA MO PEYHON CETH BBICOKO3arps3-
HEHHBIX Macc BOABI.

Ecnu npousowna TpaHCIOPTHAs aBapHs, TO JONOJHHTENBHO TpebGyer-
¢l MOJYYHTh C/IEAYIOLINE JAHHBIE!

a) 06beM H Maccy cOPOLLICHHBIX 3arPA3HAIOLIMX BEMIECTB HIIM XOTs GbI
OJIHH M3 YKa3aHHBIX MapaMeTpOB, IPUMEpPHbIE XapaKTEPUCTHKH NOMaBILe-
ro B peKy TEXHHYECKOro MPOJAYKTa B JKMIAKOM HITH ChIMyYeM BHJE - IUIOT-
HOCTb; pacTBOPMMOCTb B BOZE; AOJA B TEXHHYECKOM MPOAYKTE IEiCT-
BYIOLIEr0 3arpA3HSIOLIEro BEIIECTBA; JONA NMPONYKTA, H30IMPOBaHHAA OT
PacTBOpEHHS;

6) KOHLUEHTPALMIO B3BELICHHBIX BEMIECTB B COPOCHBIX BOAAX M KOH-
LEHTPALHIO 3arpA3HSIONIErO BELIECTBA HA B3BECH (ITH JaHHBIE TPEOYIOT-
csi, eCTi B COPOCHBIX BOJAaX COJAEPXKHTCA 3arpA3HAIOINEE BELIECTBO, B
3HAYHTENBHBIX KOJMUECTBaX cOpOHpyIoLLeecs Ha B3BECH).

Y [Tpu 0TCYTCTBMM KaHHBIX O PEKHME H YCTIOBHAX ABAPHIHOTO c6POCA CTOUHBIX
BOJ ClIEyET CHHTaTh, 4To COpoc BeieTcs ¢ Gepera pekH ¢ MOCTOSHHBIM PacxoioM
BOJBI H TMOCTOAHHBIM YPOBHEM KOHUEHTPAlUWH 3arpA3HAIOIKX BELIECTB, B Cydae
TPaHCHOPTHOM aBapuu — Ha cepe/iuHy (B gapsarep) pekH.

7
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4.5 K ocHOBHBIM MOp(GOMETPHYECKHM H THAPOAHHAMHUUYECKHM Xapak-
TEPUCTHKAM BOXOTOKOB CJIEYET OTHOCHTD!

- pacxon BOZBI B PEYHOM CETH Ha BBIJENEHHBIX XapaKTEPHBIX yyacT-
KaX HHe aBapHiHOro c6poca 3arpa3HAIOLIETO BelecTBa (M 3/c);

- CpeJHHE U MAKCHUMAJIbHblE CKOPOCTH TEYEHUA BOJIBI, CPE/IHHE 3HA-
YyeHHs TIyOHHBI M LIMPHHBI PEYHOTO MOTOKA HAa XapaKTEPHBIX Y4acTkax,
BBIAEJIEHHBIX O MOpP(POMETPHYECKUM XapaKTEPHCTHKAM MeEXJy KOH-
TPOJILHBIMH CTBOPAMH, a TAKXKE JUTHHY 3TUX Y4aCTKOB.

Ecnu asapuiiHbtii cOpoc BbI3BaJl 3HAUMTENLHOE YBEJIHUEHHE pacxoja
peYHOi BOAbI, BECbMA XKENaTe/IbHBIMHU ABNAIOTCA CBEJCHUS O NPUMEPHOMH
IIOWAAH MOMEePEeHHOTO CEHEHUS PEYHOTO MOTOKA HEMOCPEACTBEHHO HHXeE
MecTa aBapuitHoro c6poca CTOYHBIX BOJ [0 Hayaja i B IEPHOJ aBapHH.

4.6 CBeleHHs O XapaKTepHCTHKax aBapHilHOro cOpoca 3arpasHsio-
LIero BELIECTBA MOTYT ObITh NONy4YEHB! OT HCTOYHMKA, OTKYAA MOCTYMHI
curuan o6 aBapuiHO# cuTyaLuy, NGO, €CIM 3TH CBEIEHUA HEJOCTATOUHBI
WJIH BbI3bIBAlOT COMHEHHMS (MONYy4YEHBl OT CTOPOHHHUX JIMLl WJIM OpraHu3a-
UHH), HETIOCPEACTBEHHO Ha MECTE CIIyYHBIUEHCA aBapHH.

[Ipu OTCYTCTBMM AaHHBIX O XapaKTEPHCTHKax aBapuiHOro cbpoca
CTOYHBIX BOJ MIH cOpOca 3arpA3HAIOLIMX BELIECTB (B CYXOM HIIH KHIKOM
BHJI€) B pe3yJbTaTe TPAHCHIOPTHOH aBapHH CIIEYET NIONBITATHCS NMONY4HTh
CBEICHHS O MAKCHMAJIbHBIX KOHLICHTPAIMAX OCHOBHBIX 3arpsA3HAIOLMX
BEIIECTB U 00beMe BbICOKO3arpsA3HEHHBIX MAcC BOJbl HEMOCPEACTBEHHO Ha
BOJHOM 0o0bekTe, B OHOM W3 HHKENEeXalUX CTBOpoB. B 3TOoM cTBOpe
raBHas BepPTHKaIb JOMXKHA PAacloylaraThCs B CTPEKHE MOTOKA PEUHBIX
BOJ|, JOMNONHHUTENbHBIE (110 OXHOH WM MO [BE) - HA PACCTOAHUN NIPUMEPHO
1/3 ot kaxgoro 6epera J0 cTpexHs noroka. YHCI0 ropu3oHTOB Jins 0tb0-
pa npo6 BOAbI HA BEPTHKANHU onpenesercs riyOouHol BOAOTOKA: NpH Iy-
6une 10 5 M ycTaHaBAMBalOT oAuH ropu3oHT (ot 0,2 10 0,5 M OT noBepx-
HOCTH BOJIbl MJIM OT HWXKHEH ITOBEPXHOCTH JIbJa 3UMOi1), pH riybuHe oT 5
no 10 M — aBa ropusonTa (8 0,5 M ot nosepxHocTu u B 0,5 M OT JHa); npu
riay6une Gonee 10 M — Tpu ropusoHTa (IOMOMHUTENBHO OepeTcs npome-
XKYTOUHBIA TOPH3OHT, PAaCNOJIOKEHHBIH MOCEPEAMHE MEXAY MOBEPXHO-
CTbio H aHoM). Jl1g or6opa oxHO#l npoGbl BOABI B KXKROH HCCIERyeMOi
TOYKE CEYEHHs PekH B TedeHue 10 MHH uepe3 paBHBIE MPOMEXYTKH Bpe-
MeHH cineayer oTOupatk oT 10 g0 15 mpUMEpHO paBHBIX MOPUMIA BOAIbI,
CMEIINBas UX B OJJHO# eMkocTH. OpraHu3auus cIUBHON MpoObl HEe NPOBO-
JUTCA JJIA onpeje/eHHA pacCTBOPEHHOr0 KHCAOpPOAa, CyIb(QHIOB U JIETY-
YUX COeNMHEHHuH. g 3THX BELIECTB aHAJIM3 JNOJDKEH NPOBOAHUTHLCS B OT-
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AENBHBIX MOPUMAX BOABI C MOCHEAYIOIIMM OCPEAHEHHEM MONYYEHHBIX pe-
3yJIbTaTOB.

ITepuon HabnroneHHs B HUXKEJEKALIEM CTBOpe ONMpEAENAeTCS BpeMe-
HEM NMPOXOKAEHHS BCEH 30HBI BHICOKO3ArPA3HEHHBIX BOJ, NPUMEPHOE Ha-
4aj10 KOTOPOro 3a1aeTCA MO pe3yabTaTaM nporuosa. IIpu orcyTcTBHH mpo-
THOCTHYECKHUX HAaHHBIX OTOGOp mpo6 cieayeT MpoBOAWTH 4epe3 KaXKAblH
4ac Ha4yMHas C MPEAnoJaraéMoro BpeMEHH Hayasa aBapHHHOH CHTyalHH B
HHTEPECYEMOM X-M CTBOPE !, .. Ilocnennee onpenensior nmo ¢popmyne

t = Ly
"X D Uy 3600 W

rae L, — ofmas npoTsxeHHOCTh y4acTKa pexH (no ¢apsaTepy) OT MecTa
aBapuiiHoro c6poca 3arpA3HAIOLIEr0 BELIECTBA A0 3aJaHHOrO
HHXKENIeKALIEro X-ro CTBopa, M;

Umax — MAKCHMaJIbHasi CKOPOCTh TEYEHHs BOIBI B peke (JUIs ydera BO3-
MOXHOTO BJIMAHHSA NPOROILHOH JUCIIEPCHH B3ATO €€ yABOCHHOE
3Ha4YeHHue), M/C ;

3600 - koadduumeHT nepeBoa NAHHBIX U3 CEKYH[ B YacChl,
B npo6ax Boas! KpaifHe XenaTeasHO pa3fieIbHOe OonpenesieHue KOH-
LEHTpalMHA HHTEPECYEMOI0 3arps3HAIOIIErO BEIIECTBA B PacTBOPEHHOM
BHJIEC M Ha B3BEILICHHLIX BELIECCTBAX.

Ilpumevanne - IlpuGnmxeHHOE COAEPKAHWE 3arpA3HAIOLIETO BEWIECTBAa Ha
B3BECH MOXET OBITh MOMY4EHO B pe3yibTaTe ONpEeNeHUs Pa3HHILI BaJIOBOIO CO-
Jiep)KaHHA BELIECTBA B BoAe (MO AaHHbIM B HeHIBTpOBaHHOH npo6e Boabl) M B pac-
TBOPEHHOM BHJE (110 JaHHBLIM B QHIBTPOBaHHOMN npobe Boas!).

PesynbTaThl aHaNMN3a BOABI, MOMYYEHHBIE B KOXAOH BEPTHKAIH HHXKe-
JIeXallero CTBopa, AOJDKHBE! ObITh ycpeaHeHbl. 3a MCXOAHBIE IS Jalb-
HEHLIero nporHo3a NnepeMeIeH!s 30Hbl BHICOKO3arPA3HEHHBIX BOJ HHXE
Mo TeyeHHIO pekH OepyTcs JaHHbIE B TOM BepTukaiH, rae Obliu 0OHapy-
KEeHbl HauGoNbUINE 3HAYEHHSA KOHLEHTPAlMii 3arpsA3HAIOIIMX BEIIECTB.
IIpx 3TOM NPHHHMAETCA, YTO BBICOKO3arpA3HEHHbIE MAacChl BOALI HMEIOT
pacxol, paBHBI, pacXoqy PeYHOH BOIBI B pacCMaTpHBAEMOM HHIKElexkKa-
IEM CTBOPE.

B cnyuae, korja B pe3yJbTaTe aBapHH 3arpA3HAIOLIEE BELIECTBO 6wlo
COPOLLIEHO B BHJIE «TAKENOM» KHAKOCTH C IIOTHOCTBIO Gomee 1200 kr/m’,
npoGsl Boabl B CeUeHHH PeKH HIKe cOpoca cnenyer OTOHpaTh B pazne Bep-
THKanei U ropusoHTos. IIpx 5TOM uKCiO BepTHKane#f ¥ rOPH30HTOB BbI-
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6MpaloT ¢ yyeToM npeanonaraeMoro obsema c6pocHBIX BOX TakuM obpa-
30M, YTOOBI ONPEAETHTE HE TONILKO KOHLEHTPALUH 3arps3HSAIOLIETO Belle-
CTBa, HO M OPHEHTHUPOBOYHBIE 3HAYEHHA IIMPUHBI U TNYOMHBI MOTOKA
«TSDKENOM» XKHAKOCTH B pycne pekH. J1na nocnenHe uemu pekoMeHayer-
€Al MCMNOMNB30BaTh MPOCTHIE H3MEPHTENBLHBIE TPHOOPEI (HarpuMep, npudop
JUTS1 OTIPE/IENIEHUS 3NEKTPOIPOBOAHOCTH BO/IbI, HAOOP apeoMeTpoB H T.11.)

4.7 HauGonee mepcrieKTUBHBI AN PEKOTHOCIHMPOBOUHBIX Habsone-
HUii nepelBHXHbIE XUMHYECKHE J1abopaTopuu, B KOTOPBIX NMEpPEeHOCHbIE
aHaJIU3aTOPLl NO3BOJIAIOT 0OHAPYXKHTH, @ 3aTEM IMPOCIEAUTL MTYyTEM Yyya-
IIEHHOro OT60pa W aHanu3a NMpod BOABI XapakTepUCTHKH NepeMeriaio-
uIeiCa 30HbI BHICOKO3ArpsA3HEHHBIX BOJI.

B cnyuae kpynHomaciuTaGHbIX aBapHii Ha GOJILLINX pekax, 0COGEHHO
Npu paznuBax HedTH, A NMOMCKa MepeMellaromeHcs 30HBI BbICOKO3a-
TPA3HEHHBIX BOJ ¥ KOPPEKTHPOBKH €€ MECTOHAaXOXAEHHUs BechMa 3(dek-
THBHBI BEPTOJETHBIE THAPOXHMHUECKHE CHEMKH C MCHONB30BaHHEM AHC-
TAHIMOHHBIX M KOHTAKTHBIX METONOB aHANM3a XHMHYECKOTO COCTaBa BO-
Abl.

4.8 Pe3ynbTaThl MPOTHO3HBIX PACYETOB ClEAYET CUUTATh HEOMNpaB-
JaBIIMMHCA, €CITH MO NaHHBIM HaOMIOACHHI 33 aBapHHHON CHTyalueil Ha
BOJHOM OOBEKTE B KOHTPONHPYEMBIX CTBOpax Obul OOHApYXEH BBHICOKHMH
YPOBEHBb 3arps3HEHHs B CPOKH BHE HMHTEpBajlla BPEMEHH YKa3aHHOTO B
NPOrHO3ax, B YACTHOCTH, €CIH KOHLIEHTPALlMH Ha YPOBHE BBICOKO3arps3-
HEHHBIX BOA BO (POHTAJILHOM YaCTH 30HBI ObUIM OOHAPYKEHBI paHbIUe, a
B XBOCTOBOH 4aCTH MO3kKe, YEM 3TO OXKHJIANOCH MO pe3ysibTaTaM MPOrHosa.

B koHILe rofa WM Jpyroro crneuuanbHO OLEHHBAEMOro NepHoaa OIl-
PaBJBIBAEMOCTh COBOKYIIHOCTH COCTABJIEHHBIX 3a 3TOT NEPHO]l MPOrHO30B
MOeT OBITh paccunTaHa no gopmysne

n,,

77=N

100 % ' Q)
np
rje 7] - onpaBAbIBAEMOCTh COBOKYMHOCTH NPOTHO30B 3a paccMarpuBae-
Melii nnepuon, %;

M, - YMCIIO ONPABIABIIMXCSA POTHO30B;

N,, - ob1ee yHCIO MPOrHO30B.

Pacuersl no yka3zanuo#t dopmyne uenecoo6pasHo POBOJMTHL 3a Me-
pHOJBI ¢ OOIMKM YHCIOM NPOTHO30B Gonee fecaTH.

4.9 Tlo anroputMy, NPHBEAEHHOMY B NPHIOXeHMH A, pazpaboraHa
nporpamma s [IDBM — «3ona B3-2», KoTOpas ABAsAEeTCA HEOTHEMIIEMOIH
10
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4aCTBIO HACTOAIMX peKoMeHAauuit. B npunoxennn b npeacrasnena un-
CTPYKLHA IUIA NONb30BaTeNei 3TOH nporpaMMBl.

5 TeopeTnueckHe OCHOBbI NPOBEIEHHSA NMPOrHOCTHYECKHUX
pacyeToB PaCNpOCTPAHEHHS MO PeYHOH CETH 30H
BLICOKO3arpfi3HEeHHbIX BOA

5.1 O6mmue 3aMeuaHun

5.1.1 K OCHOBHEIM XapaKTEpPHCTHKaM NepeMeIalomeics no peyHoH
CETH 30HBI BRICOKO3arPA3HEHHBIX BOJ OTHOCAT:

- BpeMs, yepe3 KOTopoe o6NacTb 30HBI ¢ MAKCHMAIBHOM KOHLEHTpa-
HeH 3arpA3HAIOLIMX BEINECTB JOCTHIHET 3aJJaHHOTO KOHTPOJIBHOI'O CTBO-
papexu c...;

- MaKCHMaJIbHYIO KOHIIEHTPAIMIO 3arpA3HAIONIErO BELIECTBA B 3aJaH-
HOM KOHTpPOJIBHOM CTBOpE PEKH NpPH MPOXOXKHAECHHH Yepe3 HETO BBICOKO3a-
TpA3HEHHBIX BOX Cpay 1

- BpeMs, Yepe3 KoTopoe ()pOHTAIbHAA M XBOCTOBAs YacTh BBICOKO3a-
TPA3HEHHBIX BOJ JOCTHTHYT 3alaHHOTO KOHTPOJILHOTO CTBOPA PEKH T 4 gp:
Txxe

- NMPOJOKHTENBHOCTH BPEMEHH, B TE€UEHHE KOTOPOrO B 3aflaHHOM
KOHTPOJIBHOM CTBOpPE OXHAAIOTCA KOHLEHTPalMK 3arpsA3HAIOINX Be-
IIECTB HA yPOBHE BBICOKOTO 3arpA3HEHUs 7, (pPHCYHOK 1).

Hau6onee BaxxHO# U3 NEPEUUCICHHBIX XapAKTEPHCTHK ABNAETCA Ty, gbp.

5.1.2 Ecnu npx COCTaBJIIEHHH NMpPOrHo3a Heo6XOANMO pacCMaTpHBAaTh
HECKOJIBKO 3arpsi3HAIOLIMX BEWIECTB, TO MUIA ONpeeNicHHs BpEMEHH nepe-
MeIlIeHHs (POHTA BHICOKO3arpA3HEHHBIX BOJ BHIGHPAIOT BElIECTBO, KOTO-
POMY COOTBETCTBYET HAHKMEHLILEE 3HAYEHHE T4, , 3 V1A ONPEACTCHUS
BPEMEHH NEPEMCEILICHAS XBOCTOBOH 4acTH 30HBI — BELIECTBO, KOTOPOMY
COOTBETCTBYET HaHGoMbILEE 3HAYECHHUE T . 3HAUECHHE NapaMeTpa T ,, Oll-
penenserca B 3TOM Cilyyae PasHHUEH PacCUMTaHHBIX 3HAYCHHMH T ,gp H
T xxer

5.1.3 Ocobo cnenyer BeLaENATh aBapHiiHbIe CHTyaluu co cGpocoM B
BOAHBIH 00beKT chipoif HedTH. IlonaB B BoAHBIH 06beKT, HEPTH MHIPHPY-
€T B pasiH4HbIX (JOPMax: pacTBOPEHHasd, MICHOYHas, SMYJIbIHPOBaHHas,
copOHpoBaHHas Ha B3BecAX (CM. mpuioxeHHe B).

11
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Chaxx T~~~

T x,0p Tcmm X T X,XB

—Tys —

PucyHok 1 — O61uit BUA pacnpeie/ieHusi KOHLEHTPALHUH
3arpA3HAIOILETO BEIECTBA B 30HE BBICOKO3arpA3HEHHBIX BOJ

B BoaHOM 00beKTE ONMpesiesieHHe coaepxaHHa HeQTENPOaAyKTOB, KaK npa-
BUJIO, OCYIIECTBIISAETCA B BHAE CyMMapHOH KOHLEHTPALWH paCTBOPEHHOIH,
3MYJIBTHPOBaHHOH W cOpOMPOBaHHOH Ha B3BECAX (HOpMe, a TAKKE OTHENb-
HO B IIJICHKE Ha [NOBEPXHOCTH BOJBI.

B nenom ans nporHosa pacnpocTpaHeHHs MO pe4Hoil ceTh obpa-
30BaBUIMXCA B PE3y/NbTaTe aBapHH 3arpA3HEHHbIX HedrenpoaykTamu
Macc BoAbl Tpefyercs ¢opmannsanms 60IbMIOro KOJIMYECTBA HEM3YdEH-
HBIX MM C1ab0 HM3yYeHHBIX (U3HYECKHX M XHMHYECKHX mpoueccoB. B
CBSI3H C YKa3aHHBIM B HAaCTOAIUHMX PEKOMEHAALHAX peaH30BaHO pELIEHHE
3aj]ayu 10 OPHEHTHPOBOYHO# OLIEHKE 3arpA3HEHUA PEYHBIX BOI B pe3yJib-
TaTe aBapuiiHoro cbpoca (pasnuBa) HedTH WIH HedTENPOAYKTOB ¢ yue-
TOM CBEJICHHH, TPUBEACHHEIX B NpHiIokeHHH B.

B MeTonax, peKOMEHYEMBIX Ul IPOrHOCTHYECKUX PacyeToB, OblIH
HCTIONB30BaHBI CJIEAYIOLINE MOJNIOKEHHS M NONYILEHHU:

- B pe3yibrate GBICTPBIX MpoOLECCOB 00pa3oBaHMs 3MYJILCHIA, B3Be-
ceil ¥ pacTBopeHHs B PEYHOM NOTOK MEPBOHAYANILHO NEPEXOAUT NPHMEp-
Ho 20 % Hedrr wny Jierkoro HeTENpoOayKTa, 06pa3yoLIEero Ha NoBepX-

12
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HOCTH BOJIbI TNICHKY (yKa3zaHHas ol He(TenpoAyKTOB HCIIONB30BaHa B
BH/IC M€PBOro NpHOIHKEHHS, PH HanMuuK 60ee TOUHBIX HAHHBIX OHA
JIOJDKHA OBITH OTKOPPEKTHPOBAHA);

- OCHOBHBIMH TPOLIECCAMH, BIHSIOLIMMH Ha COllep)kaHHE U pacrpe-
JleJieHHe He(TH WK JIETKOro HedTenmpoAyKTa B peYHOH BOJE W TUIEHKE,
SBJIAIOTCS: MCMAapeHHe, GMOXHMHUYECKOE OKHCIEHHE B BOJIE M IUICHKE, MH-
rpauns  HedTH M HEQTENPOAYKTOB MEXAY CONPUKACAIOIMMHCS CPEAaMH
B HalpaBJICHHAX IUICHKA-BOJA M BOJA-TUIEHKA, a8 TAKXKE MPOAOIBHAA ANC-
niepcHs 3arpA3HEeHHBIX HedTenpoayKTaMH Macc BOJI,

- CKOPOCTH GHOXHMHYECKOTrO OKHCIIEHHA HedTH u HedTenpOAYKTOB
B IUIEHKE U B PEYHOI BOE MPHMEPHO OXHHAKOBHI,

- MaKCHMaJIbHbIE H CPEHHE CKOPOCTH NEPEMEILEHHS 10 peke HedTH
WM HeTenpoayKTa, HAXOAAIIMXCA B TOJILIE BOALI U IUIEHKE, OTJIMYAIOT-
CAl HE3HAYHTEIBHO;

- nonaB B peKy, chipasg HedTbh WM HedTenpoAYKTHl OTHOCHTENBHO
6LICTPO 3aHHUMAIOT OMPEAEICHHOE MPOCTPAHCTBO MO LIMPHHE PEKH, YTO
TIPMBOMMT Jlaniee K CPABHUTENLHO GHICTPOMY M JOCTATOYHO PAaBHOMEPHO-
MY HayaJbHOMY CMELIEHHMIO PedHOH BOABI C HeTEmpOAYKTaMH, MOCTY-
NAKIHMH H3 TIEHKH. TIpH 3TOM 118 OPHEHTHPOBOYHBIX PacHeToB MpH-
HHMMaeTcs, YTo B GOJIBIIMX peKax B HayaJlbHOM pa3baBneHuH Hedrenpo-
JYKTOB y4acTByeT npumepHo 60 % pacxosna peyHOH BOABI, B CPETHHX —
80 %, a B Manbix 100 % (nipu Hanu4uM pe3yabTaTOB 06C/IENOBAHUSA OTIIH-
YalOIMXCA OT yKa3aHHBIX 3HAUE€HHWH B MCXOIHBIE JaHHbIE CIENyeT BBO-
JMTh HEOOXOANMBIE KOPPEKTHBBI);

- HcrapeHue He(dTEenpoAYKTOB B TeUeHHWE NEPBBIX MATH IHEH mNpH
Temmneparypax Bosayxa Gonee 10 °C, BeipaxenHoe B Buae K03dduum-
€HTa CKOPOCTH HX yObUIH K, COCTaBIfeT B cpenHeM k., = 0,1 l/cyt
(0,116:10° 1/c); nerkue dpakumuu He(TEeNnpoAyKTOB B OTAEALHOCTH HCIa-
PAIOTCA 3HAYHUTENBPHO HHTEHCHMBHEE: JUI1 OPHEHTMPOBOYHBIX pPacyeToB
MOXHO MPUHATE M1 6EH3UHOB k,,, = 1 1/cyT (1,157-10° 1/c), apomaTrue-
CKHX  yrieBomopomoB  (Genson, Tomyonm u  Ap.) - ku,=02
1/cyt-(0,23-10° 1/c); ans temneparyp Menee 10 °C 3HaYeHHs CKOPOCTH
Henapenus HeTenpoayKTOB clienyeT OpaTh B 1Ba pa3a HHIKE;

- B KauecTBe ko3 pHUMEHTa CAaMOOYHILEHHS PEYHON BOIBI OT HeTH
K (rnaBHBIM 06pa3oM OT ee CyMMapHOTO COACPKAHHA B BUIE IMYIbCHA H
copOMpOBaHHOrO BELIECTBAa Ha B3BeCH) pexoMeHayerca 6pare K = 0,02
l/eyr (0,023-10° 1/c) npu Temneparype Bomet £° Menee 10 °C; K = 0,04
1/cyT (0,046:10° 1/c) npu £ = 10-15 °C; K = 0,09 1/cyt (0,104:10° 1/c)

13



P 52.24.627—2007

npy £° > 15 °C; nnst 6eH3UHOBOM U KEPOCHHOBOH dpaxuuii s OPHEHTH-
POBOYHEIX PACt€TOB PEKOMEHAyeTCH 6pare K= 0,05 1/cyr (0, 058 107 l/c)
npu Temneparype Boasl £ <10 °C, K 0,1 l/cyT (0,116:10” 1/c) npu 1°
=10-15°C, K=0,2 l/cyT (0,231" 107 1/c) npu t°>15 °C, pnst apomMatuye-
CKHX yrnesonopouos (6enson, Toayom u ap.) — K= 0,005 llcyr
(0,006:10° 1/c) npu TEMINIEPaType BOJLI 1’ <10 °C, K = 001 l/cyr
(0 012:10° 1/c) mpu’=10-15°C, K=0,02 l/cyr (0,023 107° 1/c) npu
£’ >15 °C; CKOpOCTh CaMOOYHILEHHSI Ma3yTa B PEYHOH BOJE B 3aBUCHMO-
CTH OT TEMIIepaTypsl NpHHUMaeTcs B 2-2,5 pa3a HHxe, YeM nd HedTH;
npu Temneparypax 4 °C u menee - K=0 1/cyT (caMOOuUMIIEHHE OTCYTCT-
ByeT);

- IUTS TIPOBEEHHS TPOrHOCTHYECKHUX PACUETOB PEKOMEHAYETCS IpH-
HUMaTE KO3QPHLHEHT nepexoja HedTENnpoAYKTOB H3 TUIEHKH B BOJY paB-
HBIM k; = 0 16 1/cyr (0,185:10° 1/c), a u3 Boabi B mieHky - k, = 0,04 1/cyr
(0,046:10° 1/c); mns OPHEHTHPOBOYHBIX PacyeToB NPHU OTCYTCTBUH ApY-
IMX JaHHBIX Takhe XK€ 3HaueHHs KodP(HULHUEHTOB MOXKHO NMPHHHUMATh U
IUIA ApYTHX HedrenpoaykToB, 06pa3yIoUMX Ha BOJE IIIEHKY.

5.1.4 B pe3yabTaTe TpaHCMOPTHOM aBapUH B BOAOTOK MOXET ObITh
cOpOIIEHO 3arpsA3HAIOILEE BELIECTBO B BUAE CYXOTO MIIH MHAKOTO TEXHH-
4eCKOro npoaykTa. B 3aBHCHMOCTH OT NJIOTHOCTH M PaCTBOPHMOCTH 3TOr0O
APOAYKTa BO3MOXKHO HECKOJBKO CIEHAPHEB 3arps3HeHHs BOJHOIO 0Obek-
Ta:

- MepeMEIEHHe H PacTBOPEHHE 3arpA3HAIOLIErO BELECTBA B BOAHOM
TONIIE;

- MepeMeILEHHE TEXHHYECKOTO NPOAYKTa Ha MECTe aBaAPHH Ha JHO BO-
JIOTOKA C MOCIEYIOLIMM PaCTBOPEHHEM B PEYHOM BOXE;

- MEPEeXO0] 3arpA3HAIOLIEr0O BELIECTBA B pe3yJibTate MPOLECCcOoB copb-
LIMH M3 PacTBOpeHHOH GopMBI B COPOMPOBAHHOE Ha B3BECH COCTOAHHE.

YuuTbiBas cnabyio W3y4eHHOCTb GOJIBITMHCTBA MPOLIECCOB, KOTOPBIE
MOTYT DpPOHCXOAWTH MpH 3arpsi3HEHHWH BOJOTOKAa B pe3yjbraTe TpaHC-
TIOPTHOW aBapHH, a TaKXe OTCYTCTBHE, KaK MPaBUIIO, BO3MOXHOCTH
OMEPATHBHOTO MONYYEHHs NOAPOOHBIX HCXOAHBIX AAHHBIX O TAKMX aBa-
pHAX, LenecooOpa3HbIM SBJIAETCA COCTaBJIEHHE TOJILKO OPHEHTHPOBOY-
HBIX MPOTHOCTMYECKHUX PACyeTOB ABAPMHHOIO 3arps3HEHHS PEYHBIX BOX
JUIA TIONyYeHHs rapaHTHPOBAHHBIX (HE 3aHMXKEHHbBIX) KOHLEHTpaLMi 3a-
IPA3HAIOLIMX BELIECTB B PEYHBIX BOJAAX.

Ilpu HanMuuK B pedHOl BoJE B3BELICHHBIX TJIMHHUCTBIX BELECTB Ie-
pexol PacTBOPEHHBIX H COPOHMPOBAHHBIX HAa B3BECAX 3arpA3HAIOLIMX Be-
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IIECTB B JIOHHBIE OTJIOKEHHA NMPH OTHOCHTEIBHO HENPOJOIKHTEIBHOM
NIPOXOXACHHU 1O peKe 30HBI BBICOKO3arpA3HEHHEIX BOJ MOXKHO HE y4YH-
THIBATh, NIOCKOJBKY MO BpeMeHH AH(y3HOHHBIE MPOLECCHI MIEPEXONA Be-
IIECTB M3 BOJAHOM TOMINH B JIOHHBIE OTJIOXKEHHSA JOBOJIbHO NPOJO/KH-
TENbHBI, 8 COPOLMOHHAA NMOBEPXHOCTh AOHHBIX OTIOXKEHHii H KOHTaKT C
HEH BOAHBIX MacC HAMHOTO HHXKE, Y€M TAaKOBbIE JUIA B3BELICHHBIX TTHHH-
CTBIX MHHEpaNOB. B yka3aHHBIX YCJIOBHAX 3HAYHTEIBHOrO HaKOIUJIEHHA 3a-
TPA3HAIOIIHNX BEIIECTB B pEKE B JOHHBIX OTIOKEHHAX He mpoucxoaut [1].
CyuiecTBeHHOE HAKOIUIEHHE 3arpA3HAIONIMX BELIECTB B JOHHBIX OTJIOXE-
HHUSIX BO3MOXKHO B MECTaX HHTCHCHBHBIX CEIHMEHTAIIHOHHBIX MPOLIECCOB
U TIIHHHUCTBIX BEILECTB, HaPHMEP B HHXKHEH 4acTH BOJOXPaHHIIHILA,
KyIa TMOCTYIHIH BOABI C 3arPA3HEHHBIMH MENKMMH (TOHKO3€PHHCTBIMH)
(bpakuHAMH B3BELICHHBIX BELIECTB.

EMKOCTh MOTOIEHHS IIHHHCTBIX BELIECTB CYIIECTBEHHO 3aBHCHT OT
CTENEHH AUCNEPCHOCTH B3BELIEHHBIX BELIECTB M HANHYMs Ha HHX YXe
copOHpPOBAHHOrO 3arpA3HAIOIEro BeuecTsa. [Ipu paBHOLIEHHBIX YCIOBUAX
MENHTOBasg 4acTh 3THX BewecTB (xpynHoctsh MeHee 0,01 mMm) obGnapaer
Gonblued NMOBEPXHOCTBIO MOIVIOIIEHHA H BKIIOYAET GOJBbLIYIO YacTh MH-
HepaJioB crniocoOHeIX K copbuuu, yem anespuroBas (0,01-0,1 mMMm) unu
ncamMmuToBas (0,1-2 MM), 1 dakTHYECKH OnpefeNieT MAKCUMANLHYIO M-
KOCTh IOIJIOLICHHA MHKPO3JIEMEHTOB HJIH OPraHHYECKHX 3arps3HAIOLIAX
BELIECTB INIMHUCTBIMH MHHepanamH. CoCTaB M KONMYECTBO B3BeceH Mo-
KET U3IMEHATHCA N0 JUIMHE PEKH B Pa3IMYHBIE CE30HKI rOJia B CBA3H C H3-
MEHEHHEM YCJIOBHI IOCTYIUICHHS B3BELICHHHIX BelleCTB B BOAOTOK. Ha
PABHHHHBIX YYacTKaxX peK B CBA3H C BBICOKOH MHIPaUHOHHOH CIocoGHO-
CTBIO NMpeoONafaeT NeaMToBas YacTb IJIMHHCTHIX BEIIECTB. AJIEBPHTOBas
4YacTh TJIMHHUCTBIX BEUIECTB Oolee XapaKkTepHa B BEPXOBbAX TOPHBIX M
HPEATOPHBIX PeK.

Ilpn OTCYTCTBHM HATYPHBIX MJAHHBIX AN NPHOIMMKEHHBIX MPOTHO-
CTHYECKHX PacyeTOB MOXHO MPHHATH, YTO N0/ NEIMTOBOM (pakiuuH -
HHUCTBIX BEIIECTB BO B3BELICHHBIX BEIIECTBAX cocrasiseT [2]:

a) AN paBHUHHBIX pek B MexkeHb 30-40 %, B nonosoase 70-80 %;

6) U1 ropHBIX peK B MeXeHb 5 %, B nonoBonse 15-20 %.

O6mas eMKOCTh MOTJIONIEHHS W, B YaCTHOCTH, EMKOCTh KATHOHHOIO
obmena (EKO) riaMHHCTBIX MaTEpHAJIOB, K COXAJICHHIO, cllaboM3ydeHHas,
H3MEHAIOWasACA B 3HAYMTEIBHBIX npenenax enuyuna, I1o naHHEIM, npu-
BeAeHHBIM B [3, 4], EKO riiMHHMCTBIX MMHEpAIOB U3MEHAETCA B Npeaeiiax
0,0008 — 0,020 mr-sks/mr. ITpu oTcyTCTBHH HaGMOACHHBIX AAHHBIX A
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OpPHEHTHPOBOYHEIX MPOTHOCTHYECKHX PACYETOB B KAYECTBE OCPEAHEHHO-
ro 3uayenus EKO moxHo npunsates 0,003 - 0,005 mr-3ks/Mr.

CHHXEHHIO TOKCUYHOCTH TSOKENIBIX METAJUIOB B pevHOM BOJIE, KpOME
npouecca copOuMH Ha B3BELIEHHBIX BELIECTBaX, cnocobcTByer obpaso-
BaHHE KOMIUIEKCHBIX COEIHHEHHH C pacTBOPEHHBIMH OpraHHYECKHMMHU
BeulectsamM (POB) (11 Meau 310 cocTaBiiseT npumepHo 15 % ot uc-
XOZHOTO pacTBOPEHHOTO BELIECTBA) W aKKyMyJsuus 6uorod (s meau
okono 10- 30 %) [5]. CopGupoBanHble Ha B3Becsix POB Bo MHoro pas
YBEJIHYMBAIOT eMKOCTh WX nornouenus. K coxanenuro, Bnusuue POB Ha
KOMIUTIEKCOOOpa30BaHUE PA3NIMUHBIX THKEIBIX METAJIOB NPAKTHYECKU He
H3Y4€HO, YTO HE MO3BOJIAET HCNOJAL30BATH 3TOT MPOLECC VI YHUCIIEHHBIX
NPOTHOCTHYECKUX pelieHnH. Bce mpomecchl s 3arpa3HsOWKX Be-
LIECTB, KpOMe cOpOLHMH Ha TOHKOAMCIIEPCHON YacTH B3BEUIEHHBIX MHHe-
paJioB, OTHECEHBI B 3aMac pacueTa HalIMYMs 3THX BELIECTB B PEYHOIl BoJe
B PacCTBOPEHHOM BHJE.

YuuTeiBasg cnabylo H3y4eHHOCTh PACCMOTPEHHBIX MPOIIECCOB, ISt
NPOTHOCTHYECKUX PacyeToB ObLUIH HCIOJB30BAHbI CIIEAYIONINE OCHOBHbIC
NPEANOI0KEHUA, NONYIEHUSA H KOHLENTYa bHbIE PELICHHS:

- B pe3ylibTaTe TPAHCNOPTHOH aBapuu cOpPOC CHINMYYEro MM >KHAKOTO
MpPOAYKTa MPOUCXOIHT B MacCOBOM KOJHYECTBE H OTHOCHTENBEHO OBICTpO
(M0 MPOAOMKUTENBLHOCTH aBapHH HCKIIOYEHHE MOXET COCTaBNATH aBa-
PHITHBIH COpOC CTOYHEBIX BOX);

- BCE XXHMIKHE BEIECTBa C INIOTHOCTBIO, PaBHOM MW Menbluei 1200
Kr/M>, W TBEpIBIE (B M3MENBYEHHOM BHIE) C IUIOTHOCTBIO, paBHOM WK
menbueii 1010 kr/m’, nonas B pEKY M MepeMeuiasch B TOJILE BOIbI, CME-
UIMBAIOTCA C HEil Kak OOBIYHBIE CTOYHBIE BOABI;

- TMOMNABLIMH Ha JHO CHIMyYHH TEXHUYECKMH MPOOYKT HE OKa3bIBAET
CYIIECTBEHHOTO BJHAHMA HA CTPYKTYpY PEYHOrO MOTOKa (romnepevHbli
npo¢uIb Macchl ChHIMyYero MpPOAyKTa Ha JHE AOCTaTOYHO Majl MO CpaBHe-
HHIO C CEYEHHEM PEYHOTO NOTOKA);

- 3epHa CBINYYEro NPOAYKTa IO KPYMHOCTH MPHUMEPHO OJMHAKOBBI H
HUMEIOT OKpPYIIblH BHA, HE CIOCOOCTBYIOMIMH HX MIAHUPOBAHHIO B PEYHOM
MOTOKE;

- pacTBOpHUMBIE KH/KHE BEILIECTBA C IIIOTHOCTRIO Gonee 1200 Kkr/m’®
ONMYyCKaloTcA Ha JHO PEKH U JanbHeHmiee UX BJHAHHE Ha KayecTBO
PeYHBIX BOJ 3aBHCHT OT MX 00beMa, BETHUHHBI MNIOTHOCTH U 0CObeH-
HOCTEH NepeMeIeH s N0 JHY PEKH;
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- HEpaCTBOPHMBIE XXMJKHE BEILIECTBAa C INIOTHOCTHIO Oomee 1200
KI/M’ B BHJE CHEIMaNbHON 3a/aYM B PACCMATPHBAEMBIX OMEPATHBHBIX
MPOrHOCTHYECKMX PacyeTax He pacCMAaTpHBAIOTCA (3TH BELIECTBA B 3aBH-
CHMOCTH OT MX CBOWCTB M TypOyJIeHTHOCTH peyHoro mnoroka OyayT, mo-
BHAMMOMY, JIHIIb HYaCTHYHO CMELIMBATBCA C PEYHOH BOHOH, MHIPHPYS
rJ1IaBHBIM OGpRBOM B NPHAOHHOM CJIO€ HA 3HAYHTE/IBHBIC PACCTOSHHUSA N0
MECT MX BO3MOXHOM «pa3rpy3kH» (NpyAsl, BOZOXpaHWIHILA, cilabo-
MPOTOYHBIE YHACTKH IJIECOB H T.IL.),

- TBEpIBIE CHIMyYHE BEMIECTBA C MIOTHOCTHIO Bhie 1010 Kr/M’, mo-
naB B PEKy, ONYCKAIOTCA Ha QHO H NPH XOpoilei pacTBOPUMOCTH JO-
BOJIbHO OBICTPO PacTBOPSAIOTCA H MOTYT 3arpA3HATh PEeYHYI BOAY JO
BBICOKHMX KOHICHTpaLHi; HEPaCTBOPHMEIE HIIH cl1abopacTBOPUMEIE Bellle-
CTBa B CBIIY4eM BHJE, HMEIOUINE AHAJIOTHYHYIO IUNIOTHOCTD, IPEACTABIISA-
10T MCHBIIYIO ONACHOCTh JUIA 3arpA3HCHHA PeKH H B PacCMaTpHBAEMBbIX
OIepPaTHBHAIX MPOTHOCTHYECKHX PACYETAX HE PacCMaTpPHUBAIOTCH;

- XHJKOCTH, Gosiee erkue, YeM BoJa, KpoMe HedrenpoaykrTos, (yr-
JI€BOJIOPOBI, CIHPTHI, 3GHKPHI, KETOHBI) YCTOHYHBBIX IJICHOK B BOAE HE
o6pa3yloT, a NepexoAAT B 3MYJIbTHPOBaHHOE MW COpPOHpOBaHHOE Ha
B3BECAX COCTOSIHHE ¥ YACTHYHO PACTBOPAIOTCH B PEYHOI BOJE; NMPH MpO-
FHOCTHYCKHX pacyerax onpenensiercsi TOJbKO HX BaJIOBOE KOJIMYECTBO B
peuHo# BoAe;

- 3arpA3HAIONIEE BELIECTBO B BUIE «THKENOH KHAKOCTH» B BOZOTOKAX
C MecYaHO-HIMCTBIMH JOHHEIMM OTJIOXKCHHAMM OyJeT nmepeMewaThcs MO
JIHY He NepeMeLIHBasCh C OCTaNLHON Maccoi BOJKI, €C/TH IIOTHOCTh 3TOH
HIKOCTH paBHa WM Gonee 100000 kr/M>. D10 yclloBHE ABNAETCA BECHMa
OpHEHTHPOBOYHBIM, NMO3TOMY NPH MEHBIIEH IUIOTHOCTH TEXHHYECKOro
NPOAYKTA HIM HAIMYHMH HA JHE KAMEHHCTOTO rpyHTa TpeGyeTcs JOonoHHU-
TeNbHas NPOBEPKa CHTYallMH H BHECEHHE HEOOXOAHMOIi MONpaBKH B yKa-
3aHHOE «KPHTHYECKOE» 3HaYEHHW® IUIOTHOCTH (B YaCTHOCTH, CHH)KEHHE
«KPHTHYECKOTrO» 3HAYCHHA NPH CTOHKOM pACCIOEHHH pPEYHOH BORBI H
«THKENOH KHMAKOCTH», N YBEJHYEHHE €r0 NPH HECTOHKOM DPACCIOCHHH
3THX MacC BOJARI).

5.1.5 Teoper#uecku npu TPAHCIIOPTHOH aBapuu cOpOC 3arpsA3HAIOILIE-
'O BEIIECTBA CPaBHUTENHHO HEBBICOKOMW IMIOTHOCTH B )KUIKOM BHIE MOX-
HO paccMaTpMBaTh KaK pa3HOBMIHOCTb aBapHiiHoro c6poca CTOYHEIX BOX
B BOAHBII 00BEKT.

5.1.6 Katactpoduueckne aBapuiiHble CHTYallH, KOTa B pe3yiabTare
cOpoca CTOYHBIX BOJ NMPOHCXOAUT NPEBRILICHHE BCEX BO3MOXHBIX yCIIO-
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BHI €CTECTBEHHOIO TMAPOJOrMYECKOro pexHMa Ha BOJAHOM OOBLEKTE, B
HACTOSIIUMX PEKOMEHJAUMsX He paccMaTpuBaercs. JIns Takux ycioBuit
Gonee wuenecoobpazHa SKCrEpTHas ONMEPATHBHAs OLIEHKA CKOPOCTeH u
MaciiTaboB pacrpOCTPAHEHUS 3arpA3HSIOIHX BELLECTB MO APYTHM METO-
Jaam.

5.2 TporxHo3 BpeMeHH NepeMeleHHsl BbICOKO3arpA3HEeHHbIX BOJ
110 peuHoii CeTH MeKAY HAYAJBHBIM H 32JaHHBIMH CTBOPaMH

5.2.1 TouHOCTB pacueTa BpEMEHH NIEPEMEIUEHHS BBICOKO3Arps3HEH-
HBIX BOJ 110 PeYHON CETH MEX/y HauallbHBIM H 3aJJaHHBIM CTBOPaMH T¢T
ofycioBJieHa Npex e BCEro TOYHOCTBIO ONpe/eSieHHs CKOPOCTH IepeMe-
IIEHHS 3arpA3HEHHBIX Macc BOJIbI.

Kak mokaszanu TpaccepHble 3KCIIEPUMEHTBI, IPOBEAECHHBIE HA Pa3HBIX
pekax coTpyaHHkamu ['Y «['HAPOXMMHYECKHA HHCTHTYT», JEHCTBUTENb-
HBI€ 3HAYCHHUS CKOPOCTH NMEPEMEIIEHHUs! LEHTPA 30HBI BBICOKO3arps3HEH-
HEBIX BOJI JIEXAT B MpEJiesiax MeXAY CPEAHHM U MaKCHMAaJlbHbIM 3HAYEHHS-
MH CKOPOCTH NOTOKa, MPUYEM Ha MEPBLIX YYaCTKax MyTH CKOPOCTb Iiepe-
MEILEHHs LIEHTPa 30HBl BBICOKO3arpA3HEHHBIX BOJ TPAaKTHYECKH paBHA
MaKCHMAaJIbHOH CKOPOCTH T€YE€HHS BOABI B TOH YAaCTH CEYEHHS PEKH, B KO-
TOPOH HaXOJWTBLCSA OCHOBHAsA Macca 3THX BOA. YUYMTHIBast 3TOT (akT, Le-
necoobpa3HoO NMpeACTaBIATh MAKCHMANbHOE U MHHHUMAJIBHOE BpEMs Nepe-
MEILEHHA 30Hbl BBICOKO3AarpA3HEHHBIX BOJ, MCIIOJB3Ys B pacueTax COOT-
BETCTBEHHO 3HAYEHUA MAKCHMANBLHOW v, H CPEAHEH v, CKOpocTel Te-
YEHHUs PEYHOMN BOMBL.

B uieHTpe 30HBI BRICOKO3arpA3HEHHBIX BOJ WK BOJIM3H OT Hero (¢ He-
GOJIBIIHM CMELIEHHEM B CTOPOHY (POHTANBHON YaCTH 30HBI) OOBIYHO Ha-
XOAATCA BOAHBIE Macchl ¢ HaH6oJIee BBICOKHMH KOHLIEHTPALHAMH 3arps3-
HAIOUIMX BeleCTB. [Ipy He3HauHTENbHOM W3MEHYHBOCTH CpedHeil U Mak-
CHUMaJIbHOH CKOPOCTEi! TeYeH s BOJIbI HA PACCMAaTPHBAEMOM YYacCTKe PEKH
BpEMs MEPEMEILEHHUS LIEHTPA 30HBI BLICOKO3arPSA3HEHHBIX BOA MEXIY HC-
XOZHBIM H 33[IaHHEIM KOHTPOJIBHBIM CTBOPOM MOXHO PacCUMTaTh no ¢op-
MyJe

Ter = ) 3)

rae L, - o6uwas npoTsiKeHHOCTh yqacTKa pekH (1o ¢apBaTepy) OT MecTa
aBapHiiHOro c6poca CTOYHBIX BOJ A0 3alaHHOrO X-I'0 CTBOPA, M;
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D - COOTBETCTBEHHO PaCCMaTPHBAEMOMY BapHaHTY pacdeTa CpeaHss
WM MaKCHMaJIbHask CKOPOCTh TE€YEHHA BOABI HA PEYHOM YHacCTKe
JuHo#i L, m/c.
5.2.2 Ha peuHbIX yYacTKax € IUIaBHO M3MEHAIOIUMMHCS MOpGOMETPH-
4YeCKHMH XapaKTEPHCTUKAMH CPEJHHE 3HAYEHHs [apaMeTpa U PacCHMThI-
BaioT no gopmyne

Uv=(v, +v,)/2, @)

TAE U, Uy - COOTBETCTBEHHO BAPHAHTY pacyeTa CpeHHUE HIH MaKCHMAallb-
HbI€ B CEYCHHH PEKH CKOPOCTH TCYCHHA BOABI B HAYaJlC (PIH-
aexc I) n xonue (uumexc II) paccMaTtpuBaeMoro ydacTka,
m/ch.

5.2.3 Ha peke, rae HeT pe3ko OTIMYAIOLIUXCA 10 MOP(HOMETPUUECKUM
XapaKTEPHCTHKAM Y4acTKOB, 3HAUYEHHS CPEAHEH W MaKCHMAJIBHOH CKOpO-
CTH TE€YCHHA BOABI MEXAY CTBOpPAMH TMAPOJIOTHYCCKHX IOCTOB (Hanpu-
Mep, AJIS CTBOPOB BOJAOMOJB30BAHHUA) MOXKHO ONPEAEIHTD 110
HHTEpnoNALHoHHON dopMyIte BHaa

v, =0, +(v, -V, Ly, ,
11
rae Uy — OKMIaeMas CKOPOCTh TeUeHHs PEYHOi BOABI B X-M CTBOpE, pac-
nonokeHHoM Mexay nepebiM (I) u Bropeim (II) rugponormge-
CKHMH [IOCTaMH HJIH CTBOpaMH, rie GBI NpOBENEHBl CPOYHBIE
H3MEPEHHUs ITOro napamerpa, M/c;
Ly - MpOTAXEHHOCTh y4acTKa PEKH MEXAY CTBOPOM IEpPBOro THIpo-
JIOTHYECKOTO ITOCTa H 33JJaHHBIM X-M CTBOPOM, M;
Lyy; - npoTshkeHHOCTh y4acTKa PeKH MeXIy CTBOPaMM THAPOJIOTHYE-
CKHX MOCTOB, M.

Eciu Ha pacCMaTpHBaEMOM PEYHOM YYacTKE MOXHO JOMYCTHTh M-
HEHOe H3MEHEHHE 3HaYEHMUH [0 APyrUM THAPONOrHYECKHM H MOpdoMer-
pHMYECKHM XapaKTEpHCTHKAM, TO pacyeThl HX CPeJHMX 3HAYEHHH MOXKHO
TaKxKe NpoBOAUTH o popmynam (4) u (5).

(5)

Y [1pn oTCYTCTBHH Ha peKke THAPONIOrMYECKHX NIOCTOB WM OTCYTCTBHH HH(Op-
MAaLMK TI0 PYTHM NPHYMHAM YKa3aHHLIE CKOPOCTH GepyTca MUIA HHTEPECYEMBIX yua-
CTKaX PEK 110 NAHHBIM CPOYHBIX H3MEPEHHIA.
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Ilpu cyuiecTBEHHO-HENMHERHBIX U3MEHEHUSX THAPOJOTHYECKHX Xa-
PAKTEpHCTHK PacyeThl CIEAYET NPOBOIMTH 10 COOTBETCTBYIOLIHMM CTaTH-
CTHYECKHM CBfi3AM 1uO0 pa3buBarh pevyHOH yuyacTOk Ha Gosiee MesKue
Y4YaCTKH, I/Ic HETMHERHOCTBIO MOXHO NpeHebpeyb.

5.2.4 Tlpy HaiM4uH BBIAENEHHBIX YYacCTKOB PEKH (WIIH peEK), OTIH-
4JaOWMUXCA N0 MOpP(OMETPHYECKHM XapakTEPUCTHKAaM, 3HaueHHe mnapa-
MeTpa Tcr ONPEAEAIOT KaK CyMMY BPEMEHH TNMepeMeNIeHUs 30HbI BLICOKO-
3arpA3HEHHBIX BOJ Ha KaXKIOM M3 3THX YYacTKOB B BHIIE

T =!1+—li+...+5‘, (6)
Ty, v

n

rae vy, Uy ...,U, - HCTONb3yeMbIE s pacyeTa CKOPOCTH TeYEHHs, M/C,
peYHOM BOABI HA yuacTKax JuiMHO# Ly, Ly, ..., Ly, M.

5.2.5 YBenuuenHe CKOPOCTH TEYEHHUS PEYHOH BOABI B PE3YNbTaTe
KPaTKOBPEMEHHOTO BHIMYCKa GOJLIIMX OOBEMOB CTOYHBIX BOJ OOBIYHO
UMeeT 3HayeHWe ANA PacueTOB TONHKO HA NEPBHIX KUIOMETpax HUXe
cOpoca. YtoOsl 060CHOBaHHO PEMIMTH BOMPOC O HEOOXOAMMOCTH yudeTa
aToro ¢akropa, ClleayeT pacCyuTaTh, HACKOJNBKO YBEIMYMIIaCh CPENHsAA
CKOPOCTbH TEYEHHs PEYHOI BOABLI B CTBOpE cOpoca CTOYHBIX BoA Mo ¢op-

MyJiam:
v,=(Q+q)/F, ©)
y,=Q+q,)/F, (8)
#=ly,~)/y)100 % | ©)

rae U, M U, - OPHEHTHPOBOYHAS CPEIHAS CKOPOCTb PEYHOH BOMIBI CO-
OTBETCTBEHHO IO Hayalla H B MOMEHT MaKCHMaJbHOro
aBapuifHoro c6poca CTOYHBIX BOJ, M/C;
Q - pacxon BOABI B peke Bhllie cOpoca CTOUHBIX BO, M'/C;
qu M (-~ pacXol CTOYHBIX BOJ, COOTBETCTBEHHO O Hayaja W B Ie-
pHoJ MaKCHMalbHOTrO aBapHiiHoro cbpoca, m/c;
F,n F, - OpHEHTHPOBOYHAS MJIOILAAB MONIEPEYHOrO CEYEHHs PEYHO-
ro MOTOKa COOTBETCTBEHHO A0 H B MOMEHT MaKCHMAaJIbHO-
ro aBapHiHOro cbpoca CTOYHBIX BOJ, M
M - K03 GHUHEHT YBEIHIEHHA CKOPOCTH TEHEHHA PEYHOH BO-
nsl, %.
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Ecnu noBsllueHye cpeHel CKOPOCTH TeYeHHs PEeYHON BOIBI COCTAB-
nser 6onee 20 %, TO CNEUMANUCTHI MO TMAPONOTHYECKHM MPOTHO3aM
JOJDKHBEI OHEHHTBH JUTHHY y4acCTKa peKH, rae GyaeT MpouCcXOOHTh «pacia-
CTHIBaHHE» TIpoGHIA pacripefesIeHHs NOBBILIEHHOTO PacXxoAa peYHo# BO-
JBl 1 HabGmoAaThCs MOBBILIEHHAA CPEAHAA CKOPOCTh Te4eHHs BoAbl. B Tex
Ciy4asX, KOrja OJIMHa y4aCTKa IOJIHOTO «pacIUIaCTHIBaAHHA» Npoduis
pacrpezieieHHss NMOBLILICHHOTO pacxoaa BoAbl cocrtaBuser 6onee 10 %
PaccTOAHHA MeXAy MecTOM cOpoca CTOYHBIX BOJ M 3aJaHHBIM JUIA MpO-
THO3a CTBOPOM, NpH pacueTax no ¢opmyne (6) ciexyer BBOAUTH HEOOXO-
UMbl TIONPaBKH B 3HAYECHHUS CKOPOCTEH Ha BHINEJEHHEIX PEYHBIX y4acT-
Kax (crocoGel OPHEHTHPOBOYHOTO BBEIYHMCIEHMS MAKCHMAaJIbHBIX CKOpO-
cTel TeueHus pe4yHOH BOABI ONHCAHH B 5.2.6).

B npocreiimiem cnydae, koraa Boja Huxe cOpoca CTOYHBIX BOA HE
BBIXOJHT Ha NOHMY, NPHMEPHYIO IUIMHY OTKPHITOro (CBOGOZHOro OTO
nsAa) peuHoro ydactka L (M), rie NpoMCXOIMUT MONHOE «pacIlIacTHIBa-
HHe» TpoGWIA pacnpefeNeHUs MOBHILIEHHOTO PacXofa PEYHOM BOIbI,
MOXHO onpeaenuts no dopmyne Kpuukoro-Menkens [6], peuas ee otHo-
CHUTENBHO PACCMATPHBAEMOMN JUTHHBI y4aCTKa PEKH:

2
o I
L=05(0,~Q,)| ——|. (10)
Q. Qmny
rae Q,u Qn - PACXOA pedyHOH BOABI B CTBOpE cOpoca CTOYHBIX BOA COOT-
BETCTBEHHO 0 Hayana cOpoca U B MEPHOA MaKCHMAIBHO-
ro pacxosia cGpachIBAEMbIX CTOUHEIX BOJI, M/C;
I, - yxnoH gHa peynoro pycna;
Wcr - 06beM COPOLIEHHBIX CTOYHBIX BOJI, M
ny, — K03 PHUMEHT WEPOXOBATOCTH pycla, ONPEAENAEMBIH M0
Tabnuuam 2, 3 uin no popmyne

n. =0,034d,"° , an

rae d, - 3¢$EKTHBHEIN AnaMeTp AOHHBIX OTIONKEHHH, COOTBETCTBYIOWIHIM
50 %-my 3HayeHHIO KPYNHOCTH YacTHL 1O IpaHy/IOMETpHYe-
CKOH KpUBO#i, MM.
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Ta6Gnuua 2 - 3uauenus ko3puUHMeHTa WIEPOXOBATOCTH M, IS

OTKpBITHIX pycen (no M.®. CpubHomy)

XapakTep noxa

Ny,

Pex B BecbMa 61aronpHATHLIX YCIOBHAX (4HCTOE MPAMOE JIOXE CO
cBOOOAHbLIM TeueHHeM, 63 06BanoB U riy6GOKHX IPOMOUH)

Peky B G1aronpHATHBIX YCIIOBUAX TEUCHHA

Pekn B cpaBHUTENBEHO GIATONPUATHBIX YCIOBHAX, HO C HCKOTOPBIM KO-
JINYECTBOM KaMHeH M BOAOpPOCIEi

Pexu, uMerouie CpaBHUTENBHO HYUCTBIC PYCia, M3BHUIIMCTBIE C HCKOTO-
PbIMH HEMpaBHIbHOCTAMH B HanpaBJIEHUH CTPY# MM XKe NpAMBIE, HO C
HENPaBHUIbHOCTAMU B penbede AHA (OTMEIIH, MPOMOHHBI, MECTaMH KaM-
HH); HCKOTOPOE YBENHYEHUE KOJHYECTBA BOJOPOCICH

Pycna (6onblinx M cpeaHHX PEK), 3HAUYHTEIbHO 3aCOPCHHBIE, H3BUIH-
CTbi€ W YaCTHYHO 3apOCLUME, KAMEHHCTHIC C HECIIOKOHHBIM TEUYCHHEM.
MofimMbl GoabIIMX H CpelHUX PeK CPABHUTENBLHO pa3paboTaHHbIC, fO-
KPBITHIE HOPMaIbHLIM KOJIMYECTBOM PAaCTHTENBHOCTH (TpaBel, KycTrap-
HHK)

[TopoxHcTbiE YHaCTKH paBHHHHBIX pek. [aneuHo-BanyHHbIE pycna rop-
HOT'O THIIAa C HENpaBHLHOH NOBEPXHOCTHIO BOAHOTrO 3epkana. CpasHu-
TeJIbHO 3apOCLUNE, HEPOBHBIE, MIIOX0 pa3paboTaHHbIe MOHMBI pek (npo-
MOHHbI, KYCTapHHKH, A€pPEBbs C HATMYHEM 3aBOJICH)

Pexu u noiimsl, BecbMa 3apociume (co cnabbiM TeueHHeM), ¢ OoIbIINMH
riny60kMMH npoMoHHamu. BanyHHble, ropHoro tuma, pycna ¢ OGypau-
BBIM NEHHUCTBIM TEYEHHUEM, C U3PBITOH MOBEPXHOCTBHIO BOAHOIO 3cCpKasia
(c nerswuMy BBEpX OphI3raMH BoIbI)

IToitMbl Taxue Xe, Kak MPERbIRYIUEH KAaTeropHH, HO C CHJIBHO Hellpa-
BWJIBHBIM TEUEHHEM, 3aBOAAMH H Np.

I'opHo-BogonaaHoro THNA pycna ¢ KpynHOBaJyHHbIM CTPOCHHEM J10%Ka,
NepeKaThl APKO BbIPAXKEHBI, NEHUCTOCTh HACTONBKO CHJIbHA, YTO BOJA,
NOTEPAB TPO3PavHOCTh, MMeET GeNblii LBET; LIyM NOTOKA JOMHHUPYET
Ha/l BCEMH OCTalbHBIMH 3ByKaMH, JI€J1a€T Pa3sroBOp 3aTPY/AHHTENbHBIM
XapaKTEPHCTHKA TOPHbIX PEK NPUMEPHO Ta XKe, YTO M MpeAblay el Ka-
teropuu. Pekn GonotHoro TMna (3apociu, KOUKH, BO MHOTHX MecTax
noutH crosyas Boja u mnp.). IoiiMbl ¢ oyeHs GONMBIINMH MEPTBHIMH
NPOCTPAHCTBAMH, C MECTHBIMH Yrily6GJIEeHHAMH, 03€paMH M Mp.

0,025

0,030

0,035

0,040

0,050

0,067

0,080

0,100

1,133
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Tab6auna 3 — 3naueHus ko3¢ PHIMEHTA IIEPOXOBATOCTH Ny,
IutA paBHUHHBIX pek (1o B.B. Tlonskosy)

Kateropus XapakTepHCTHKa pycna ny
I Pexu ¢ necuaHsiM pycnom, poBueiM, Ge3 pac-
THUTEJNBHOCTH, C HE3HAYUTENIbHBIM TepeMeLIe- 0,02-0.023

HHEM JOHHBIX HAHOCOB

I Pexy ¢ necyaHbiM H3IBWIMCTRIM PYCIIOM, C
60/1bLINMH NEepeMELLIEHHAMH ZAOHHBIX HAHOCOB.|  (),023-0,033
Ipiima, 3apociias TpaBo#t

I Toitma, 3apociuas KyCTapHHKOM WK PEAKHM
IecoM 0,033-0,045
18'¢ INo#ima, 3apociuas iecom

0,045-0,060

Ha peuHoM yuacrtke WiHHOH L«, T/ie MOBBILIEH PacXoj BOABI, CPea-
HAA CKOPOCTh TEYEHHA BOJbI

- vK_vN
U—U”+———-2 (12)

rjae Uy U U, — COOTBETCTBEHHO BAapHAHTY pacyera CpPeIHHE H/IH MAaKCH-
MaJIbHbIE CKOPOCTH TEYEeHHA B Hauale ¥ KOHLIE y4acTKa.
5.2.6 [Ina npubIuKeHHOro ONpeaeneHHs NMOBEPXHOCTHOH CKOPOCTH
TCYCHHA MOXHO IOJIB30BATHCA cneny)oumm{ 3aBHCUMOCTSIMHU:

K=/, ,,,, (13)
K2=D/Umx (nos)s (14)

rae K, K; - nepexonssie xo3dpuumenTsl, npubnmkeHnsle 3HAYCHUS KO-
TOPHIX MpHBEAEHBI B TabmHLE 4;

Ucp(nos) M Umax(nos) -~ COOTBETCTBEHHO CPEAHAS H MaKCHMAJIbHAA IO WIHPHHE
PEKM CKOPOCTH NOBEPXHOCTHOT'O TEYEHUS BOABI, M/C.

JIns paccMaTpHBaeMBIX MPOrHOCTHYECKHX PacYeToOB NPH HEGOMbIIOM
paccTOsSHHM OT MeCTa aBapuiiHoro cbpoca o 3aJaHHOrO KOHTPOJIEHOTO
CTBOpPa PEKOMEHAyeTcs Mcnons3oBath koddduument K, npu cpasHu-
TennHo GonbioM (Gonee 50 xm) — K.
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Tab6nuua 4 — {aunsie o nepexonHbix koddduunenrtax K, K; [7]

[Mepexon- Cpennss rny6una, M
XapakTepHcTHKa pycia HbIi
H yCJIOBHH NpoTeKanus koopdu- | menee | | or 1 g0 5 | Gonec S
LIMCHT

PaBHnHHbIE peku (6onbLine H K, 0,78-0,86 | 0,87-0,88 | 0,89-0,90
cpeaHue) ¢ OnarolpuaTHBIMH
YCJIOBUAMH NPOTEKAHUA K, 0,55-0,67 | 0,68-0,77 | 0,78-0,79
Peky Gonbuiye u cpennne ¢ Me-
Hee 61aronpuATHBIMH YCIIOBUA- K; 0,70-0,77 | 0,78-0,85 | 0,86-0,87
MH NPOTEKAHUA (3HAUNTENBHO
3aCOpCHHBIE, YaCTHYHO 3apoc- K; 0,43-0,54 | 0,55-0,65 | 0,66-0,70
1IKe, W3BHIHCTbIC, KAMCHHCTbIC,
C HECNOKOMHLIM TEYEHHEM)
Pex# ¢ yxyaueHHbIMR yCOBHS- K, - 0,70-0,79 | 0,80-0,84
MH [IpoTeKaHus (3apociiu, Koy-
KM, MECTAMM CTOYHAS BOAA) rop- K - 0,43-0,60 | 0,61-0,66
@e peKH ¢ OYpHLIM TCYEHHEM

5.3 OpHeHTHPOBOUHBIi NPOTrHO3 OCHOBHLIX XapaKTEPHCTHK
nepeMellauIeics Mo BOAOTOKY 30HbI BbICOKO3arpsi3HEHHDIX
BOJI

5.3.1 CocraB u cojiep)kaHHE PEKOMEHAOBAaHHbIX AJsi [POTHO3a Marte-
MaTHYECKHX MOJIeJiell OPHEHTHPOBAHbI HAa pa3HbI€ YPOBHH HOJIHOTBI HC-
XOIHOH HHbOpManuK 00 ycrnoBHsAX aBapuiHOro cOpoca M XapakTepUCTH-
KaxX pe4yHOro MoToka.

5.3.2 UcxoaHoi#t uHbopMaLMei 1 Nporso3a ABAAIOTCA 3adHMKCHPO-
BaHHbIE B Mpejenax HeOoNBIIOro nepyuoia BpeMeH! (4achl, HECKOJBKO CY-
TOK) B OAHOM M3 CTBOPOB KOHTPOJIS 33 KA4YECTBOM BO/JbI B pEKEe HEeIUHHY-
Hble 3HAYEHHA KOHLCHTPALMH 3arpsA3HsIOLIEr0 BEIECTBa B PaCTBOPEHHON
WK BajloBO# opMe MHTrpaLMu (WM pslia 3arps3HAIOLIMX BEIIECTB), npe-
Belwaroime yposerb C,,.

IIpumeuanne - BaxHoit nonosHuTenbHOH HMHPOpPMALMEH MOTYT CIYXHMTH
JIAHHBIE O COACPXKAHHUH 3arpA3HAIOLIETO BEILIECCTBA B pacmopeuuoﬁ Cl)OpMC H Ha
B3BCLICHHBLIX BCLICCTBAX. B 31OM Clly4yae MOABIAETCA BO3MOXHOCTH YYECTb HJIHN

YTOYHHTBH B NPOTHOCTHYECKHX pacueTax HeHCTBUTENILHOE COOTHOILCHHE JI0JiEli Be-
1IECTBa MHTPHPYIONIETO B BOZIE HAa B3BECH U B PaCTBOPEHHOM (opme.
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O6uias 6JIOK - CXeMa TNPOBE/IEHUS PACUeTOB XapPAKTEPUCTHK 30HEI
BBICOKO3arpA3HEHHBIX BOA B KOHTPOJIBHBIX CTBOpax BOAHOro 00bekTa mo-
Ka3aHa Ha pHCYHKe 2.

Ecnu npHHATH yCNOBHME, YTO pacrpefeNeHHe 3HAYEHHH KOHLEHTpa-
LMM 3arpA3HAIOLIEr0 BEINECTBA B 30HE BBICOKO3ArpPS3HEHHBIX BOA HMEET
NPMMEPHO OAWHAKOBLIH BHJ MO BCEH WIHMPHHE PEKH, OYEPTaHUA monepey-
HOTO ceyeHHs pekH OM3KH K NPAMOYroNbHHKY M NepeMelIHBaHHe BOJ 110
BEPTHKAIU MPOUCXOMUT NPAKTHYECKH MTHOBEHHO, TO B OCHOBY MOJIENH
MOKHO TOJIOXKHTh WIMPOKO H3BECTHOE PEUIEHHE OAHOMEPHOTO YpaBHEHHS
JMCIIEPCHH IUIA TOYEeHHOro cOpoca BellecTBa B BOAHEIN MOTOK, MPEACTaB-
JseMoe B BUie BelpakeHHs [8):

m (L,-vz7)?
C,..= 2 - -K7|,
Lot F(4n D)% exp l: 4D,z T:I (15)

rae Co ¢ - cpenuss KOHLEHTPALMA BEWECTBA B BOAHOM MOTOKE Ha pac-

crosuun L, uepes Bpems T, r/m’;
M, - HayaubHaA Macca cOPOLIEHHOTO B MOTOK BELIECTBA, T}
F - nioma/ib MONEpPEYHOro CEYEHHU BOIHOTO MOTOKA, M7
D, - xoapdHLHEHT NPOaOALHON AHCIIEPCHH, mc;
T - BpeMs, npoluesuIee oT Hadana c6poca BelecTa B BOAOTOK, C;
K - x03(h@HIHEHT CKOPOCTH CAMOOYHINEHHA BOAB! OT cOpolieH-
HOro BelecTna, 1/c.

IMockonbKy OmMCaHHYIO BeipakeHHeM (15) «TodeuHocTs» cbpoca Be-
IIECTBA B PEKY JOCTATOYHO JOCTOBEPHO HEBO3MOXKHO BOCIPOM3BECTH Ja-
e C NMOMOLLBI0 HCKYCCTBEHHOTO TPaccepa, /il PEIICHUs 3alauH LIENeco-
o6pa3HO paccMaTpMBaTh NPOMONBHOE paclpele/eHHe 3HAUEHHH KOHIIEH-
TPalHH BEIIECTBA KAK €AHHYIO COBOKYNHOCTh TAaKHX TOYEYHBIX cOpocoB
BelllecTBa. DTO yCIOBHE NMO3BONAET Npeobpa3osathk BhipaxkeHue (15) B cie-
OYIOIMHA BUJ

Ne
Crer=Cne =Cpx) +leNn ,
-

(16)
(v =C )02, (L=, )
= — b K .
Nn 2(”’D,x"th )0'5 e 4DxTNII tN" ’ (17)
L
Tya =2 +(V =) A1, as
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Ha spixone:
U3BecTHbl 1aHHbBIE Her | OPHEHTHPOBOHHOE
Bribop H3secTHbI TOMB- 0 pexHMe aBapHit- BpeMsl Haqaia v
nexuma naboTsl KO IaHHEIC O 30- Horo c6poca 3B co KOHLI2 IPOXOX/ICHMS
5 He BBICOKO3a- CTOUHBIMH BOJAMM 30HBI BBICOKO3arPs3-
I TPA3HEHHBIX BOX HIH B pe3ybTaTe HEHHbIX BOJ Yepe3
K ’ B MCXORHOM P = 3a1aHHBIE KOHTPOIIb-
OppeKTHPOBKa KOHTDOIEHOM TPaHCTIOPTHOH aBa-
MCXO/HBIX JaH- ITporHosu- P pHH HBIE CTBODBI
HEIX [0 PE3YbTa- pOBaHHC ¢TBODE
TaM Habmoenuii Nla Ha
LT

v BBoa B MpOrHOCTHYECKHH
; acueT JaHHBIX O 30HE BHICO-
Ha Bhixone: Eo:;arpxaﬂennmx BOJ B HC-
YTOYHCHHBIC XOJIHOM KOHTPOJIbHOM CTBOpe
HCXOAHLIE M IAHHBIX O XapaKTepHCTHKAX
AaHHBIC PEYHOro MMOTOKA Ha BbIIAEJIEH-
HBIX XapaKTePHBIX PEYHBIX
| ydacTKax

Ha BBIX0/Ie: XapaKTepHCTHKH 30HbI BBICOKO3a-
IPSI3HEHHLIX BOJ B KOHTPOILHOM CTBOpE € y4e-
toM 3B B TOM BHIE, B KoTOpoM 3B 6b10 BBE-
JIEHO B HCXOJHKIE JaHHbIE, B T.4. 3B, o6pa3yio-
IHe MIEHKY Ha MOBEPXHOCTH BOJIHI

v

B3BCILUCHHLIX BELIC-
CTBaX H CBCACHHA O
KOHLIEHTPaLHH

LIECTB B pEYHOM BO-
ae

BBon B NporsocTHYeCKHi pacder cae-
JIeHH} 0 pexHMe aBapHiiHOro cpoca
3B co cTO4HBIMH BOJAMHM WIIH MpH
TPAaHCMOPTHOH aBapHH H AAHHBIX O
XapaKTEPHCTHKAX PEYHOro MOTOKA Ha
BBLIEICHHBIX XaPaKTEePHBIX PEYHBIX
y4acTKax

HmMmerloTcs JaHHBE O
k03¢ duuHeHTe pac-
npeaenerns 3B Ha

B3BCIHICHHBIX BC-

BBoa B mporHocTHueckuii pacyer KOIPGHUH-
eHTa pacnpeneneHus 3B ua B3Becu M MMelO-
IMXCH CBEACHHH O KOHLEHTPAL¥H B3BEHLIEH-
HbIX BELICCTB B PeyHO# BoJe (KpaiHe kenarte-
JIeH Takke BBOJ JaHHbIX 0 cogepxaHuu 3B Ha
B3BELIEHHBIX BEILECTBAX H B DACTBOPEHHOM
COCTOSSHHH B CTOYHBIX BOJAaX). BbLAENEHHBIX
XapaKTePHbIX PEYHBIX yYacTKax

Het Ha

*

TonyyeHue HOBbIX CBeEHHI 00 apapuitHoM
cbpoce 3B nwaH pesynsTaToB HabmoaeHHi B 01-
HOM H3 KOHTPOJIbHBIX CTBOPOB

*

Ha BbIxoze: XxapaKTEpHCTHKH 30HBI BLICOKO3arpA3HEHHBIX BOJ B
KOHTPOJILHOM CTBOpE ¢ yueToM dopm murpauut 3B: B Banosom Bu-
Je, copOMpPOBaHHOM Ha B3BECH M PaCTBOPEHHOM COCTOSHMH

PucyHoxk 2 — O61as 610K- cxeMa npoBEJEHHA NPOrHOCTHYECKHUX PACYETOB XaPAKTEPHCTHK 30HbI
BBICOKO3arpA3HEHHBIX BOJ B KOHTPONLHBIX CTBOPAX BOAHOTO OOBEKTA
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rae C, . - KOHIEHTpalus BeulecTBa N-M CerMeHTe pacrnpeliesiCHHs 3Ha-

YEHHH KOHUEHTpAlMH BEIIECTBA B 3aJaHHOM KOHTPOJILHOM
CTBOpE C y4eToM (pOpMHpOBAaHHSA KOHLEHTpaLMH BENIECTBA BO
BCEX CErMEHTaxX ATOr0 pacnpefeNeHus 3HauyeHHH KOHLEHTpa-
unH, /™,

Cp(x) - KOHLEHTpaLHs 3arpA3HAIOIIETO BELICCTBA B 3aJaHHOM KOH-
TPOJIBHOM CTBOPE [0 IPOXOXKAEHUA Yepe3 Hero 30HbI BHICOKO3a-
TPA3HEHHBIX BOZ, I/M’;

Cy, - KOHLEHTpalUHs 3arpA3HAIOILETO BeleCTBa B 3aJaHHOM KOH-

TPOBHOM CTBOpE PeKM B N—M cerMeHTe (WJIH NEpHONE BpeMe-
HH) pacnpeaeseHHs 3HaYEeHHUi MOBBIIEHHBIX KOHLEHTpAaUMH Mo
JaHHBIM TIepecyeTa 3Ha4yeHHH KOHLEHTPAlHH 3TOro BELIECTBA U3
n-ro cerMeHrta (0e3 yuera BiusHUS (OPMHPOBAHUS 3HAUEHHUH
KOHLIEHTpalUMil B COCEJHHX CErMEHTax, T.e. n—il CerMeHT pac-
CMaTpMBAETCH 3A€Ch M30JIMPOBAHHO OT OCTalbHON YacTH pac-
NPEIeNEHHS 3HAUCHNI KOHLIEHTpALNHK), I/M’;

Cy - KOHLIEHTpaL1s 3arpA3HAIOILETO BellecTBa B N-M CerMeHTe pac-
npejIeIeHHs 3Ha4eHHH KOHLEHTPALMH B HCXOJHOM CTBOPE PEKH,
r/mM” (pUCyHOK 3);

At, - Iar N0 BPEMEHH NpH pa3GHEHHH pacrpeieCHUA NMOBBILIEHHBIX
3HeYEHUH KOHLEGHTpAlMH BEIIECTBAa HA CETMEHTHI B PacCMaTpH-
BaeMoil 30H€e BRICOKO3arpA3HEHHRIX BOJ, C;

N - HOMep cerMeHTa B UCXOJHOM pacrpejieleHHH 3Ha4eHH# KOH-
LEHTPALMH BELLECTBa, IS KOTOPOTO BEAETCS 3KCTPanoJsSLHOH-
HBIH pacuer,;

n - HOMep O4YepesHOro CErMeHTa ¢ KoHueHTpauueit Gy, BK/IIOYEH-

HOro B pacyer napamerpaC, ,;

N, - oB1iee YHCIO CErMEHTOB, B3ATHIX 1M ONHUCAHHS pacnpeleneHus
3HAYEHHH KOHLEHTPAlMH BEILECTBA (UMCIO CErMEHTOB B Ha-
YaJbHOM M KOHEYHOM CTBOpPaXx JOJKHO ObITh OAHHAKOBBIM).
CoBokynHOCTb ToYeK Cy , MO3BONSAET BOCTIPOW3BECTH BCE pacmpeje-
JICHWE 3HA4YeHWH KOHLEHTPAlMH BELIECTBA B 3aJaHHOM KOHTPOJILHOM
CTBOPE PEKH.

OCHOBHOIi HEIOCTATOK YpaBHeHHs (17) 3akmodaeTcst B TOM, 4TO OHO
HE YYMTHIBaeT HaJHune oOpasyrouelics B JEHCTBHTENbHOCTH HECHMMET-
PHYHOCTH BOJIHBI 3HAY€HMi KOHIEHTpAIlMM BEIIECTBA, BHI3BAHHOH TEM,
YTO 4aCTh BEIIECTBa B MEPEJOBOH YaCTH 30HBI 3arPA3HEHHBIX BOA «IO-
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rIOUIAETCA» W 3aJep)KHBAETCA B C1abOMpPOTOYHBIX NPOCTPAHCTBAX PEYHO-
ro NOTOKa, a 3aTeM BO3BpallacTcs, Ho Goiee MeJUIEeHHO, B OCHOBHOMH I0-
TOK BOJBI B XBOCTOBOH 4acTH 30HBI. UTOOBI HCKIIOYHTE 3TOT HEAOCTATOK
MozenH, B ypaBHenue (17) 6su1 BBeeH KO3 UIHMEHT, KOPPEKTHPYIOLIHX
¢dopMy pacnpenesieHHs 3Ha4eHHH KOHLUEHTPAaUHH.

c a) c 6)
Ne=l
/N_'l-_g N=17
el [ (AL
vl e T TLFATL
Ne+-1+-F+
gsa L/ Cpa /;
s  Enet-f )
- 10 —/At\— -
b b Tx.dp TCrnax,x Txxn

a — UCXOAHAas Mopa; 6 — BU JMOPbI IPH NIPOXOMKACHHH 30HbI Yepe3
3afaHHbIH X-H KOHTPOJIbHBIH CTBOP PEKH; Tg— MEPHOA BPEMEHHU, B TEYEHHE
KOTOPOTO NPOHCXOJAUN COPOC CTOYHBIX BOA C KOHLCHTPaUMUei 3arpasnsionle-
ro BellecTsa, npessliatoei Cp3, HIH B TEYEHHH KOTOPOTO B HCXOIHOM
CTBOpe BOJOTOKA Habniomanach KOHLEHTpauus BeulecTsa Boiie Cps, C.

PucyHOk 3 — Oniophl MpoR0JILHOIO pacnpeneieH!s 3Ha4YeHUH BOJTHbI
KOHLICHTPALHH 3arpA3HAIOILIETO BEUIECTBA B 30HE BBICOKO3arpsA3HEHHbIX
BOJ

Focne BBeaeHna takoro ko3dpuumneHta Beipaxenne (17) Oyaer
HMeTb BUL!

‘_(CN _Cri)(k))DATo p| — ILx—D(l“k)anlz Kt
o 2(”Dern )05 4DxTN n vl (19)
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L, L
- -1 rae L >1
D—TNn UTN,,
(20)
L L
k= f|1-——— rae - <,
Ur Nn D-an
L
0 rae — =1
U“l.N n

rae o - K03 HLHEHT, KOPPEKTHPYIOIHil PPOHTANIBHYIO YacTh pacrnpe-
JIeJICHUS KOHLEHTPALMH 3arPA3HAIOILETO BEIECTBA B PEYHOM I10-
TOKE;

B - k03 pULIMEHT, KOPPEKTHPYIOUMI XBOCTOBYIO YacTh 3TOTO pac-

npenencHus.

B cnyvyae He3HauMTENbHBIX GE3BO3BPATHLIX MOTEPh 3arpA3HAIOLIETO
BELLECTBA B C1a6ONMPOTOYHBIX 30HAX pevHOro pycna koddduumentsi a u f
ABJISIOTCS B3aHMO3aBUCHMBIMH BeJIMYMHAMH. DTy CBA3b MOXKHO BBIPa3HTh
ypaBHEHHEM BHIA

B=031a". 1)

C uenblo yuera HHAMBHIYaJILHBIX OCOOEHHOCTEH PEYHOro MOTOKA KO-
3¢ duureHTsl @ ¥ f MOryT ObITH MONYYEHBI ONBITHBIM NyTEM, HalIpHUMep,
B pe3yNbTaTe MPOBEACHUS TPAcCEPHOro IKCMEPHMEHTa MpH pa3HBIX pac-
X0Jax pe4yHoit Boibl. MOXHO MX ONpEAeNHTh U IS NEpHOAa KOHKPETHOH
aBapHiHON CHTYyaLMH, UCTIONb3YSl PE3Y/IbTAThl M3MEPEHUS KOHLIEHTpALHH
BEIIIECTBA B HHXKEJIEXKALHMX KOHTPOJIBLHBIX CTBOpax pekH (pasaen 8).

Jia peanu3auuy pacCMOTPEHHOH MOJENN HEOOXOAMMO MMETb YHC-
JIeHHblE 3HaueHusa v, Ku D,.

BapuanTbel pacuera ckopocTeil TeueHHs pPeYHOH BOABI YKa3aHbl B
5.2.1-5.2.6.

KoaddruumeHnTsl CKOPOCTH CaMOOYHLIEHHS 3arpA3HAIOLIMX BewecTB K
’enaTtenbHo GpaTh NO pe3ynbTaTaM HaTypHbBIX HabnofeHHit Ha paccMmar-
pHBacMOM BoaHOM obObekTe. [IpH OTCYTCTBHHM TaKMX NaHHBIX OPUEHTHPO-
BOYHBIE 3HauYeHuss K Moxkno Gpatb K3 Tabmuu 5, 6. [{is BOAOTOKOB CO
CKOPOCTBIO Teuenust Boabl 6onee 0,02 M/c pekoMenayeTcs MOJIL30BATHCS
OPMEHTHPOBOYHBIMH KO3 duuueHTamu K, npuBeneHHbIMH B Tabmuue 5.
Jng qpyrux 3arpsA3HAIOLIMX BEUIECTB B AHAJIOTHYHBIX YCJIOBHAX MOXHO
HCNO0JIb30BaTh K03 HIHUEHTDI, ITOMeLIeHHbIe B Tabnuie 6 npeasapurens-
HO yBenuuuB ux Brpoe. Ilpu otcyrcTBuM cBeacHuH o kodpduumenre K,
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npuHumator, yto K = 0. Ucnons3ys xoadduumentst K Ut opraHM4ecKux
BEIIECTB, cieayeT oOpaillaTb BHHMaHHE Ha HaJMuHe B 30HE BBICOKO3a-
I'PA3HEHHHBIX BOJI BLICOKMX KOHLEHTPALMH TSDKEJIBIX METAIOB WK S10-
XMMHKATOB. ECTM KOHUEHTPAaUHH 3THX TOKCHYECKHUX BEIIECTB TpPEBbILLIA-
IOT 3HaYEHHUs YPOBHSA BBICOKOTO 3arpsa3HeHus Boabl Cpy, TO nepsble 2-3 ¢yT
ClleyeT CYHTaThb, YTO OMOXMMHYECKOIO OKHCJIEHHs] OPraHHYECKHX Be-
LIECTB NMPAKTHYECKU HE IPOUCXOAHT.

Ta6nuua 5 - OpreHTHPOBOYHbBIE 3HAYCHHST KOO(D(PHULHMEHTOB CKOPOCTH
CaMOOYMLIEHHS PEYHON BOJABI OT HEKOTOPLIX 3arpA3HAIOUMX BewecTs K

Beuucctsa U rpynnoBbic 3naucuus K (107 1/¢c) 1pH TEMIIEpaType
NoKa3arcii XMMHYECKOro BOJIbt, °C
cocTaBa BOJbI

MmeHee 10 ot 10 no 15 oonece 15
Honsl ammonus (NH, 1,04 2,08 3,12
Meas 0,69 1,38 2,08
BITK; 0,57 1,15 1,73
CITAB aHHOHAKTHBHBLIC 0,34 0,69 1,04
BITK, 0. 0,23 0,57 0,81
deHonbl 0,23 0,46 0,69
Hunk 0,11 0,34 0,69
XIK 0,11 0,23 0,34
Hedrenpoaykrst 0,11 0,23 0,34
Xeneso obwee 0,11 0,23 0,34
Hukens 0,11 0,23 0,34
Xpom 0,11 0,23 0.34
DocdopopraHM4eCKHe MECTHLHAbI 0,04 0,06 0,10
XnopopraHu4CCKHC MECTHLMAbL 0,01 0,01 0,02
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Ta6nuua 6 - OpueHTHPOBOUHbIE 3HAYCHUA KOIQ(HUHEHTOB CKOpOCTH
CaMOOYMIEHUSA BOAbI BOJOEMOB OT HEKOTOPBIX 3arpA3HSIOIIMX BEWECTB K

3nauenns K (107 1/c) NpH TCMIIEPaType
Bewectsa 1 rpynnossie soapt, °C
nokKasarend XMMHYECKOro Mmecnee 10 or 10 no 15 | Gonee 15
COCTaBa BOJIbI

A30T aMMOHHHHBIH 0,23 0,35 0,58
AmuHodeHon 0,06 0,17 0,23
Anxuncynsdonar (AC) 0,17 0,58 0,81
6e3 HanonuuTeNs

AnKuncyns(hoHaT KepOCHHOBDI 0,02 0,07 0,12
AueTannnua 0,07 0,23 0,35
Benzanbaerun 0,46 1,74 2,55
Bensun 0,02 0,06 0,09
BIK;s 0,12 0,23 0,35
BIMK o, 0,02 0,07 0,12
I'Baskon 0,02 0,07 0,12
Mnapoxunox 0,01 0,02 0,03
nuuepux 0,35 1,27 1,85
Jn3enbHOE TOMIUBO 0,02 0,06 0,09
Huconsean-4411 0,003 0,01 0,17
Kanponakram 0,002 0,006 0,009
Kapsakpon 0,009 0,03 0,05
Kepocun 0,036 0,12 0,17
Kucnora agunuHosas 0,0323 0,12 0,12
Kncnora GensuncynbdoHosas 0,05 0,17 0,23
Kucnora 6en3oiiHas 0,35 1,39 1,91
Kucnora rannosas 0,08 0,29 0,46
Kucnora usodiranceas 0,35 1,16 1,62
Kucnora HadTeHoBas 0,07 0,23 0,35
Kucnora cynsdocannumnosas 0,05 0,17 0,23
Kucnora dranesas 0,35 1,10 1,56
M-Kpeson 0,03 0,12 0,17
0-Kpeson 0,03 0,12 0,17
n-Kpeson 0,01 0,04 0,06
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Iponosmxenne Tabiunwl 6

Kpeson 0,03 0,12 0,17

Kcunenon 0,009 0,03 0,05

MasyT Tonouusii 0,003 0,01 0,02
MansTo3a 0,12 0,35 0,58

Macno MalwmuHHoe 0,0 0,01 0,02

Macno consposoe 0,02 0,06 0,09
MeHTon 0,08 0,23 0,35

Meradoc 0,003 0,01 0,02

MerunmepkanTas 0,009 0,03 0,05

Meron 0,003 0,01 0,02
a-Hadron 0,02 0,06 0,09
B-Hadron 0,17 0,06 0,80
Hedrenponyktsl (0606meHHble 110- 0,0 0,03 0,05

Ka3laresu)

Hurpobensanbaerun 0,05 0,12 0,23
Hurpobensun 0,06 0,23 0,29
Hurpodenon 0,06 0,17 0,23

Oxkconon-17 0,07 0,23 0,35
OI1-10 0,001 0,003 0,006
«Opapam» 0,003 0,012 0,18
[Macta-AC-1 0,18 0,59 0,83
ITacra-AC-2 0,12 0,47 0,65
Macra-JAHC-1 0,03 0,12 0,18
«[Mporpece»” 0,08 0,29 0,41

«Catyph» 0,52 1,85 2,60
Cunranon BT-7 0,06 0,18 0,23
Cuuranon C-10 0,03 0,12 0,18
CITAB (06061eHHbI TOKa3aTENh) 0,06 0,12 0,18
CnupTb! (aMUIIOBBIH, renTHIOBLIH,

N300y THIIOBBIH, METHIIOBbIR, MPOTH- 0,07 0,24 0,35
JIOBBIiH, 3THUJIOBbBIN)

Cynbdanon (Bcex Mapok) 0,003 0,012 0,017
Tumon 0,009 0,03 0,05
Tpunekan 0,02 0,06 0,12
YKCYCHBIH anbierun 0,09 0,35 0,47
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OxoHuaHKe TabNKUbI 6

®enon 0,07 024 035 |
deron (06061EeHHbIH 110KA3aTENb) 0,05 0,09 0,12
Gdopmanbaerny 0,23 0,81 1,16
®docdopopraHuuecKre NecTHUHABE

(06061ICHHBIH NOKa3aTENb) 0,05 0,07 0,09
Dypoypon 0,09 0,29 0,41
X10popraHHdeCcKHe NecTHUMIk

(060611eHHBIA TOKa3aTeNh) 0,01 0,01 0,02
XIIK 0,01 0,01 0,02
Xnopoeron 0,06 0,123 0,24
0-XJ10paHUNHH 0,07 0,24 0,35
m-XNopaHHIIHH . 0,02 0,09 0,12
Llennronosa 0,0006 0,002 0,002
«Snan» 0,77 2,72 3,84

KoaddHimMeHT ! nposonbHOi aucnepckn D, Ans BOAOTOKOB LIHPH-
HOIi paBHOl K MeHee 10 M PEKOMEH/IYETCS ONpejeNsTh B COOTBETCTBHH C
[9, 10] no popmyne”

B 1,49
D, =181 H.u*c“’-“[—l] , 22)
H.
rAe U * - COOTBETCTBEHHO BApHAHTY PacyeTa MaKCUMAaJIbHas WIH CPERHAsA
MO CEYEHHIO PEYHOro MOTOKA CKOPOCTh TEUEHHs BOABI Ha pac-
CMATPHBAaEMOM Y1acTKe PeKH, M/C;
H+ 1 B. - cooTBeTCTBEHHO CpeHie ry6HHA H WHpPHHA PEYHOTO MOTOKA,
M; v
¢ - ko3hdpunuent llesn, m*/e.

s BonoTokoB ¢ GonbLieit WMpHHOH pycia
D, = 43000 H. v" ¢ ~*%, (23)

" B rekcre npuseacHil paGoyne opMysibl pacyeTa, TEOPETHUCCKHI HX BU| —

037 1.49 ~1,63
ﬂ:o‘ss(g) [5) ; 5=2138(—”) :
Ru u H Ru u

rjae u - AMHaAMHUUCCKas CKOPOCTh;
R - ruApaBITHYCCKHIA pajiHyC.
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B ¢opmynax (22), (23) (1 najiee no TEKCTy) napameTpsl CO «3BE3A0Y-
KOi» 0603HaYalOT, YTO UCMONB3YIOTCSA CPEAHEB3BELIEHHDIE 3HAUEHHUSA ITHX
TIapaMETPOB € YUETOM NPOTIKEHHOCTH PsJla PeUHbIX YHaCTKOB HHXKE aBa-
puitHoro c6poca, CYUIECTBEHHO OTIHYAIOWIKXCA 110 MOP(OMETPHUECKUM
XapaKTepUCTHKAM PEYHOTrO0 pycia.

5.3.3:Ucxoanoit nadopmManueit 1S NporHoCTHYECKUX PacyeToB sB-
JIAIOTCS JiaHHble 00 aBapuHHOM cOpoOCe CTOYHBIX BOJ, KOTOPBIH MPOHCXO-~
IUT B YCIIOBUAX OJHOTO M3 CIIEAYIOIIHUX PEXKMOB:

a) Ccr = const, g=const;

6) Ccr#const, g=const;

B) Ccr= const, g#const;

r) Cer #const, g#const;

rae  Cer — KOHUEGHTpAUMS 3arps3HSIOEro BEILECTBA B CTOYHBIX BO-
Jlax npu asapHitHoM cbpoce, Mr/am’;

¢ — pacxo/l CTOYHBIX BOJ B MlepHo] aBapHitHOro cbpoca, m/c.

KpoMe yka3aHHBIX Bbllle, TPEOYIOTCS JIaHHBIE O CPEAHHX 3HAUCHHAX
XAPAKTEPUCTUK PEYHOTO MOTOKA C MPUBA3KONH K COOTBETCTBYIOIUM KOH-
TPOJLHBIM CTBOPaM.

Ecnu B CcTOYHBIX BOAaX KOHLEHTpAlMs 3arps3HsAIOIEro BelecTBa
ObL1a onpejesneHa B pacTBOpPE U Ha B3BECH, TO UMEETCS BO3MOXHOCTb MpO-
rHO3a B KOHTPOJIBHBIX CTBOpaX pPEYHOH CETH OPHMEHTHPOBOYHBIX KOHLICH-
TpauMi DTOro BEUIECTBa B AHAJOTHUYHBIX COCTOSHHUAX. Ui BBHINONIHEHUsS
TAaKHX PACYETOB JOMOJHHUTENLHO TpebyeTcs MHGOPMALMA O MAaKCUMasb-
HOM HITH CpeJHEM CO/ICP)KaHUU B3BEILEHHbIX BEIECTB B CTOUHBIX BOJAX, B
(hOHOBOM CTBOpE peku Bblllle aBapHiiHOrO cOpoca CTOYHBIX BOJ, B YCTBAX
KPYIHBIX TIPUTOKOB HH)KE aBapuitHOro cbpoca, a Takke B CTBOpax Kpyrn-
HBIX PEK BBILLIE BHaJeHUs NEPEMELLAIOIEroCs MO PeUHoi CeTH NOTOKa Bbl-
COKO3arpA3HeHHBIX BoA. ECIM B HCXOHBIX IaHHBIX HMeeTCs HH(popmalHs
TOJIbKO O BAJIOBOM COJEPKaHMM 3arpA3HAIOLIErO BEUIECTBA, TO B 3a/laH-
HBIX KOHTPONBHBIX CTBOPAX PEYHONM CETH PEKOMEHAYyeTCs pacCUMTHIBAThH
TOJIBKO BaJIOBOE €ro CofiepKaHue.

npl’lMe‘laH nc - Ecim B CTOUHBIX BOAAX HMECTCA HC3HAYMTCIBbHOC KOJIMYCCTBO
B3BCCH, TO pacyeT C yUYCTOM q)OpM MHUIpalHy 3arpas3HAoICro BCilccTna MOXHO Npo-
BOAHUTDb MO UCXOAHBIM JaHHBIM O €0 KOHIICHTPAIIUAX B paCTBOPCHHOM BHAC.

B paccmarprBaeMoM ciiy4ae aBapHiiHoro c6poca 3arps3HsIOIMX Be-
ILECTB B BOAOTOK TJIAaBHOE BHUMAaHHE JOJKHO OBITH YIENEeHO MPOTHO3Y
3HAYEHHH XapaKTepPUCTHK MaKCMMAJIBHO 3arps3HEHHON CTpyu B Npoduisix
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30HBl  BBICOKO3arpSA3HEHHBIX PEYHBIX BOJ B 33/aHHBIX KOHTPOJBHBIX
cTBopax. B ocHOBY MOZENMpOBaHHs NMPOLECCa MOKHO MOJIOKHTE (popMy-
aet (17), (19), B koTopsix BMecTo (C y — Cyx)) HCMONB3YETCH BhIpaXKEHHE

(Cern=Cpiy) Un,» 24)

rae Ccry - KOHUEHTPAUMA 3arps3HsIOLIEro BEWIECTBA B N—M HMCXOAHOM
JIOCTaTOYHO MAJiOM cerMeHTe (MM TEPHOJIE BPEMEHH) pac-
npenenenusi 3HaYeHW TNOBBILIEHHBIX KOHUEHTPaUMii 3TOro
BEILECTBA B CTOYHOH BOje B NMEPHOJ aBapHHHON CHTyalMH,
mr/am’ (cM. PHCYHOK 3);
¥, - Ko3hduumeHT, xapakTepusyoLui pa3daBIeHHe CTOYHBIX BOA
B BOAHOM oObekre (B Honax eauHHLbl N-ro pacxona, Bblle-
JIAEMOro B Tpeseiax nepuoja aBapuiinoro c6poca).

Jins ydyera mpolieccoB CMeLIEHHA W pa30aBlIcHUS BBICOKO3arpA3HEH-
HBIX BOJ B peKe 3a OCHOBY OblTa B3ATa MaTeMaTHUeCKast MOJelNb, pa3pa6o-
taudas I".B.®unpkuneiM [11, 12). 3ta Mozens npeacrasiser coboit aHa-
JIUTUYECKOE pellieHHe ypaBHEHHsA, OMMCHIBAIOLLEro npolecc TypOysenT-
HO# AMcriepcHH 1A AByMEpHOH 3a1a4u, BHIa

ac_, oc
vt'p ax_ y ayz’ (25)

rae D, - koadpUUHEHT nonepeuHoH AucnepcHy;
C - KOHLIGHTPALMA 3arPA3HSAIOLIETO BEILECTBA;
Ucp - CPEAHAA CKOPOCTB TEYEHHS BOJBI B BOJIOTOKE;
X H y - COOTBETCTBEHHO MPOJOIbHAA H NONEPeYHas KOOPAHHATBL.

PCKOMCHﬂyCMOC YPaBHEHHE 1A HAXO0XACHHUA '//N HUMECT BUI
2 -

v Bk, )™y,
W = N % |1+ex ol +2exp _(B& ) uy +
21-L(”D (pXN) YON DyXN
(Bk,—y,)1}, (Bk,+3,)1), (26)
+exp) +exp ,
DXy D, Xy
2
0,2 q )
X, =L +—F T _|IN|.
rne N © ( ] 27
D)vq{l+6~y£) H, @7
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dn N
Uy << — =
€ClH N v, B.H. " TO NPHHUMAETCA Y v, B.H, (28)
eclu ¥ y>1, 1o npunumaerca ¥ = 1I; 29)

Yo - KOOpAXHHATA MecTa cOpoca CTOYHBIX BOJ B CEYCHHH pekH (oTcuer
KOOPAMHATHI MO WHPHHE pekH oT Oepera, k KOTopomy OJHxke Me-
cTo cOpoca CTOUHBIX BOA), M;
q - N-#i M3MEPCHHBIA WM NMPEUVTOKEHHBIN /I NPOrHOCTHUCCKOTO
pacyera pacxoji CTOYHOH BOJbI, 10 BPCMCHH COOTBETCTBYIOLIHIA
HaJIMYHIO B CTOUHOH BOJE KOHUEHTpauuHu, paBHoit Cery, m/c;
k, — k0o puunenT, OrpaHUUMBAIOILMIA 3HAUEHHE WHPHHDI PEKH NIPH
pacyeTrax CMEIIEHHs PEYHBbIX BOJA B CIyyae KpPaTKOBPEMCHHOIO
cbpoca.
Jns onpenenenus koddpuuMEHTa nonepeyHoii AHCHEPCHH PCKOMEH-
JyeTCsl HCMOJbL30BaTh (HOPMYIIBL:

a) NpH HATHYKH CBEACHHUI O pasnyce KpHBHU3HBI pycna R, , M, B31TOM
KaK CpeHee 3HaueHHE AJIS y4acTKa peKH, pPaclojIOXKEHHOro HHKe pac-
CMaTPHUBAEMOTO MECTA BbIMYCKAa CTOYHBIX BOJ (MM BMajieHUs NMPUTOKA) U
BKJIIOYAIOWEro 1-2 M3ny4nHbl, 1 MAKCUMAaIbHOH U3 CPE/IHUX [0 CTBOpPAM
r1yOHHBI Ha PaCCMaTPHBACMOM YuacTKe H,,,,,x”:

_ gH. U*FI’K(;ﬁu; )
T Mce (30)
©) nNpH OTCYTCTBHH CBEACHHI O 3HAUYeHHIX R, M Hiux
gH.v, ¢°
YT Me (31

B dopmynax (30), (31) ucnonb3oBaHbl 0003HaAYCHHS:

g - YCKOpeHHe cBOGOAHOTO naesus, pasHoe 9,8 m/c’;

M - xo3dduument, sapucaumit ot koddpPuuucura Ulesu ¢
(mpr 10 <c <60 M™/c  M=0,7¢ +6; npu ¢ >60 M™/c
M =48 = const);

" dopmyna (30) pekomennosana B pabote [13] ans pacucta pa3baBiCHHs

CTOYHBIX BOA.
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K6 - MonpaBoyHEIil MHOMHTENB, KOTOPbIH I M3BHIMCTBIX YYacTKOB
BOJIOTOKOB I103BOJISIET YYHTHIBAaTh NOINEPEYHYIO LMPKYJALHIO B
MOTOKE H €r0 KHHEMAaTHYECKyl0 HEOZHOPOAHOCTh (U1 CpaBHH-
TENBHO NPAMBIX pycen Kogy = 1);

¢ - x0d(pdHUHEHT, XapaKTepU3YIOIHA H3BUINCTOCTH DPEKH, INped-
CTaBJIAIOLIHA cOO0i OTHOIIEHNE IJTHHBI y4acTKa, H3MEPEHHO# 1o
¢apBarepy, K JUIMHE 3TOTrO e Y4acTKa, H3MEPEHHOTO MO MPAMOH.
Jiis onpenenenus kodbduuneHTa ¢ MOXHO HCHONIB30BATh KpYyI-
HOMacuITaGHYIO KapTy.

KosdduuneHT K6y BHIYHCIAIOT MO YPaBHEHHIO

LgKo6u=0,25y, (1+0,54w)+ 0,589 w — 0,356, 32)
rae
w=1+MMcW, (33)
R
Yu = (Hpax— HV/H . (34)

5.3.4 XapakTepHCTHKH BpEMEHH NMEPEMEIUEHHS 30HbI BBICOKO3Arpss-
HEHHBIX BOA (Ty,gp, Txxes TCmaxx) AUIS PACCMOTPEHHEIX IBYX CIIy4YaeB HMC-
xoaHoi HH(popMaunu o6 aBapHiiHOM CUTYauMH Ha BOXHOM O6BeKTe BEHI-
YHCNAIOT CHEAYIOWNM 06pasoM.

BpeMs 7,4, Yepe3 KkoTopoe HPOHTANLHAS 4ACTH 30HBI BBICOKO3arps3-
HEHHBIX BOX JOCTHTHET 3aJJaHHOTO KOHTPOJLHOrO CTBOpAa PEKH, ompene-
as10T no Gpopmyie

Togp = Ter + (N, - Nea)ATo- (35)

BpeMst Ty, ¥ Tmax,x » YEPE3 KOTOPOE XBOCTOBAA YaCTh H YAaCTh 30HBI C
Hau6onee BHICOKHMM KOHLEHTPALMAMH 3arpA3HSIOLIErO BELIECTBA AOC-
THTHYT 33JaHHOTO KOHTPOJBHOTO CTBOPA, PACCUMTHIBAIOT 1O popMyJIaMm:

Texe = Tom + (N o —No)Az, (36)
1;,:;« =Tem + (N’OJ - N;)Aro, (37
tc,,,, =Tem + (NC_, - NO)ATm (38)

B dopmynax (35)-(38) ucnons3oBansl cneayomue 0Go3HaYeHHS:

Tyxe - OKHAAEMOE IO NMPOrHO3Yy BPEMA, HAYHHAA C MOMEHTa OKOHYa-
HHsl ONAacHOH aBapHiHOH CHTyalMH B HCXOIHOM KOHTPOJBHOM CTBOpE B
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PCKE HIIH B MECTE CGpOCﬂ CTOYHBIX BOJ, KOTla XBOCTOBasA 4YaCTb 30HBI BbI-
COKO3arps3HeHHbIX BOJA NOCTHIA€T 3a1aHHOI'0O KOHTPOJIBHOI'O CTBOPA, C;

Tcmax.x - OKMIAEMOEC MO MPOrHo3y BpEMs, HAYHHAsA ¢ MOMEHTa Ha4a-

Jia OracHoO# aBapuiHHON CHTyalUH, KOra 4acTb 30HbI C MAKCHMAJIBHO Bbl-
COKOI KOHLIEHTpauueH BelIeCTBA AOCTHrAET 3aJaHHOr0 KOHTPOJIBHOTO
CTBOpA pPEKH, C;

N,, NCmax - COOTBETCTBEHHO HOMEPA CErMEHTOB, C KOTOPLIX (hakTHue-

CKM HauMHAlOT Hab0aaThes 3HAYEHUs NPOJONBHOro Nipoduiis pacnpe/ie-
JICHUSI BBICOKMX M MaKCHMalbHBIX 3HA4CHUH KOHLEHTPAlLMH BELIECTBa B
HCXOJHOM KOHTPOJIbHOM CTBOpE (CM. PUCYHOK 3);

N, - HOMep cermeHTa, B KOTOPOM MO pe3ysibTaTaM NPOrHOCTHYECKHX
pacueToB BIEpBbIC OTMEYanach KOHUEHTpauus, paBHas wii 6onee C,, B
NpoJOJLHOM Npodue pacripeeieHHs KOHIIEHTPaLMH BELIeCTBa B 3a/laH-
HOM KOHTPOJIbHOM CTBOPE;

N7, - HOMep cerMeHTa, B KOTOPOM [0 pe3y/ibTaTaM NPOrHOCTHYECKHX
pacyeToB B NOCJEOHUI pa3 HMMeNa MECTO KOHUCHTpALMA BELIECTBa,
paBHas unu 6onee C,, B POA0JILHOM Npoduiie pacnpeseacHus KOHLEH-
TpalMi BELLECTRA B 33JaHHOM KOHTPOJILHOM CTBOPE;

N, - HOMep cerMeHTa, B KOTOPOM B NOCJIEAHHI pa3 OTMeUaach KOH-
LieHTpauus BellecTsa, pasHas uin 6onee C,; B MCXOIHOM KOHTPOJBHOM
CTBOpE.

Bce rnepeunciieHHble XapaKTEPUCTHKH BpPEMEHH MEPEMELIEHHS 30HbI
BBICOKO3arpA3HEHHBIX BOJ ONPEAENAIOTCS Ul YCIIOBHH MaKCHMAJIbHOI H
cpeaHel ckopocTed TedeHus pedHoH Boapl. JUis BTOpOro cnyuas, Bblie-
JIEHHOTO 1O 0COOEHHOCTSM HAMUYMA MUCXOAHOH HH(DOPMAIIMK, RBIXOIHbI-
MH pe3y/bTaTaMH TMPOTHOCTHYEKOro pacuera sBJISIOTCS XapaKTepHCTHKH
30HBI BBICOKO3arpA3HEHHBIX BOJ B KOHTPOJILHOM CTBOPE B MAKCHMAJIbHO
3arpsA3HEHHOI cTpye.

5.3.5 «Y3n0BBIMHM» 3aMBIKAIOIMMH KOHTPOJILHBIMH CTBOpPAMH pev-
HOM CEeTH HHXE aBapHiiHOro cOpoca CTOUYHBIX BOJ SIBJIAIOTCS CTBOPBI, IJIC
MPOMCXOANT BMAJEHHE KPYMHBIX NMPUTOKOB, CymecTBeHHO (Oonee 20 %)
YBEJHUHBAIOIIHX PACXOJ PEYHOH BOABI, @ TAKXKE CTBOP B YCTbE 3arpss-
HAEMOii B pe3yJIbTaTe aBapHuH PEKH.

5.3.6 Ecnn Anst CTOUHBIX BOJ B MEPHOJ aBAPHH M PEUHON BOJIE B KOH-
TPOJILHBIX CTBOPaX MMEETCH HH(OPMALIMA O KOJIMUECTBE B3BEILEHHbIX Be-
LIECTB U CBEAEHUA O COJAEPKAHUH B HUX 3arpA3HSIOLIErO BEIIECTBA, TO B
3a/1auy NPOTHOCTHYECKHX PaCUETOB MOXKET OBITh BKIIIOUEHO OINpPEAEIECHHE

38



P 52.24.627—2007

OPHEHTHPOBOYHOI'O COAEPKAHHUA 3ATPA3HSAIOLLIEro BEWECTBA B PACTBOPEH-
HOM BHJI€ ¥ cOpOMPOBAHHOIO Ha B3BECH.
IMpumeuanne - Ecnu coaepxanne B3BEIIEHHBIX BELWIECTB B CTOYHBIX BOXAX

HECYIIECTBEHHO, TO MOXXHO 0G0MTHCE Ge3 CBeACHHUH O COACPKAHUM 3arpA3HAIOILETo
BCILECTBA HA B3BECH B CTOMHBIX BOJAX.

Jlns naHHON LenH NpeABapHTENbHO PacCYMTHIBAIOT MAaKCHMAIbHYIO
KOHLEHTPALMIO B3BEIIEHHBIX BEIWECTB Cygqmay) B MHTEPECYEMBIX KOH-
TPOJIBHBIX CTBOPaX. B kaXa0M KOHTPOIBbHOM CTBOpe B Ka4eCTBE Cy gsamax)
BBIOHPAIOT MAKCHMAJILHOE H3 NOTy4€HHBIX 3HaUCHHH C, 456 110 OpMYyIIE

Cx,am.N = Cou.¢+(c 838,CT - Ca:m.([;) Py, (39)

rae Cyp - KOHUGHTPALMA B3BEILEHHBIX BEUIECTB B PEYHOI BOJE BBIILE
¢6poca CTOYHBIX BOA, MI/IM’;

Case,cT - KOHLEHTpaLMA (KENATENbHO MaKCHMalIbHasl) B3BELICHHBIX
BELLECTB B CTOYHBIX BOAAX B YCIOBHAX aBapuifHOro cOpo-
ca, Mr/am’;

¥y - k03 HLMEHT, XapakTepu3yIOllHii pa3baBieHHe CTOYHBIX
BOJ B KOHTPOJIBHOM CTBOpE (B HONAX €RMHHLLI i N-ro
pacxona, BBIIEIAEMOro B MNpelesax BPEMEHH aBapHIHOrO
cbpoca).
Ber4ucasor cogepikaHie rIMHUCTBIX BEIIECTB B NETUTOBOH (pakuuu
p3seck C.,, Mr/nM’, nio gopmyie

Cen = Cxas(max) * Yonos (40)

TAE Y2p—A0JA COAEPKAHHMS IIHHUCTBIX BELIECTB B NMNEJIUTOBOH (Ppakiuu
B3BECH; MPH OTCYTCTBHH AAHHBIX MOXKHO NPHHATE [2]:

a) JUI1 PaBHHHHBIX PEK B MEXCHb ¥, =0,3-0,4, B nonosoxase
Y.p = 0,7- 0,8;
6) U TOPHBIX pEK B MEXKEHB ¥, = 0,05, B monosoase ., = 0,15 -
0,20.
OpHEHTHPOBOYHYI0 MAaKCHMAIbHYIO €MKOCTb KAaTHOHHOro oOMeHa
TJIMHHCTBIX BEILECTB Zyp, Mr-OKB/IM’, ONpEAENAIOT M0 dopmyne

Zp = Car 2, (41)

rae Z- COpOLMOHHAs eMKOCTh METUTOBOH (pakuuu B3BeCH (NIPH OTCYTCT-
BHM JaHHBIX B KaYECTBE CpEJHEro 3Ha4eH U MOXHO TNPHHATDH

Z = 0,005 Mr-3xB/mr [3, 4]).
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BbIuMCIAI0OT BO3MOXHOE MAKCHMANIBHOE COJIpIKaHHe 3arps3HAIOLIEr0
3
BElIECTBA Ha B3BecH B npobe Boas! (B ogHoM autpe) C*, o max, MI/AM, 1O

tdbopmyne
C*B.BJ. max = m3K6 Zﬂ]) ’ (42)

TIEe M,y ~ JKBHBAJICHTHBIH BEC HOHA 3arPA3HAIONIETO BELIECTRA.

ITposepstoT yciiosue

C*B.ﬁ'l. max Z CCTT«.N(thx) » (43)

rae CeroNomay) - MAKCHMANbHAs KOHLIEHTpPAIMS 3arps3HAIOLLEr0 BElLeCTBa
Ha B3BCIUEHHBIX BEUIECTBAaX B CTOYHBIX BOJAX B aBapHid-
HBIH NIEPHONL.

Ecnu ycioBue co0n04aeTcs, TO B KaUueCTBE MakCHMAJIbHOTO COJEp-
YaHHs 3arpA3HAIOILEro BELIECTBA Ha B3BECH B MPOOE BOAibI (B OJHOM JIMT-
pe) Cy.45.max TIPUHAMAETCS

CR.HJ. max= C*G.BJ. max s (44)

B MPOTHUBHOM Cllyyae

Ca.aa. max = CCT.s.N(mw() . (45)

B kaxaoM pacyeTHOM CErMeHTE ONpeneNsioT BO3MOXHOE COAepxka-
HHS 3aTPA3HSIOLIETO BELIECTBA HA B3BECH Cy g0 ne, MI/IM’, C MCTIONB30BA-
HHUeM KodhdHuunenTa pacnpeneneHus (KoagpduuueHTsl pacnpenenesus kp,
IJIs HEKOTOPBIX BEIIECTB MpHUBeAeHbI B Tabnuue 7) no ¢popmyie

]

saseNt = Cir kpna (46)

”a.azs.Nr = Cq, kpna (46a)

rne C ,'V, H C .- PaCCUMTaHHOE BATOBOE coliepxaHHe 3arpA3HsIONIErO
BELIECTBA B 3aJaHHOM KOHTPOJILHOM CTBOpE IMpH CO-
OTBETCTBYIOILEH CKOPOCTH T€YEHHS PEYHOH BOABI.
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Tabnuua 7 - Ceesenus o Haubosee BepoATHOM GOpMe MHTpaLMH He-
KOTOPBIX 3arpsA3HSIOILHMX BEIIECTB B BOJE BOAHEIX OOBLEKTOB

Hons Bewecrsa, % Koad¢uumeHr pac-
npeaeneHUs Belle-
B | PPReopeon | X |
JKaHHUA B HA4aJIbLHOM
pacrBope, Ky
Baunanwuit 30 70 0,7
AOT 1 99 0,99
KoGaneT S 95 0,95
Mens 30 70 0,7
MBeiwbsAk 100 0 0
Huxens 50 50 0,5
IMonuxnopupoBaHHkIE
Onpennint (MXB) 10 90 09
PryTs 10 90 0,9
CsuHely 5 95 0,95
®docdopopraHuyeckie
NECTHLIMABL 90 10 0,1
XnopopraHu4eckHe
MECTHLIH B 10 90 0,9
Lnannnst 100 0 0
Lnuk 20 80 0,8

OueHuBAOT cobmoAeH e yCIOBHi
C'o.au.Nr S Ca.ea.max ’ (47)

C"s.e:w.Nr < Ca.ua. max » (473)

€CJIH COOTBETCTBYIOLLEE YCIOBHE He cobmonaercd, To B kauectBe Ci g0.Nr
68])8’1‘05[ Ca.n, max +

PaccunThiBaloT Bpems, HEOGXOAMMOE JUIS CTOKPAaTHOrO BEPTHKAJIb-
HOTO NMepeMEIHBaHUA Macc peyHOi BOABI Tig0, C, (AHHBIH napaMeTp pac-
CYHTBIBACTCA M HCIIONB3YETCS TONBKO B MPEAesaX PEYHOro y4acTtka A0
NEPBOr0O Ky3J10BOTO» CTBOPA) no hopmyne
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S1HM.c
Ti0= ~— 4 (48)
o0 8,

BoraucasioT ko3ppHUHERT CKOPOCTH COpOLMU Ha B3BECH C YHYETOM
BPEMEHH, HEOOXOMMOTO JUIS rapaHTHPOBAHHOIO KOHTAKTa K MEPEMEILH-
BaHHsl MacC peyHoil Boas! U B3BecH, Ky,q v 1O Popmyrie
23 C

Cy.—C :

T “eswNT

Kam N =
' Tigo

OKOHYATENbHBI MPOrHOCTHYECKUH pacyeT KOHUEHTpauu# 3arpai-
HSIOWIETO BEIIECTBA B 33JaHHOM KOHTPOJIBHOM CTBOPE B COOTBETCTBY!O-
IEM CETMEHTE pacnpeneNieHHs KOHLEHTPALHI 3arpA3HAIOLIEro BEILECTBa,

o % Il
Haxoaswerocs B pactsopennoit popme Cy, ', Cy, ¥ copOHpoBaH-

C * C */) / 3
Horo HaB3BecH Lo oo Ny, Copony o MI/AMY, IPH HAJIMYUKM PACCUH-

TAHHBIX 3HAYEHHH napameTpa Kg;qn, NPOBOIAT MO GOpMyIaM

Cp” =Cpp e (50)
Comne ' = Cur - Cur ™, (50a)
C " =Cyy e Rome (51)
Cosne = CN,” SCy (51a)

B dopmynax (50), (51) npu 7, > T;990 NPUHUMAIOT T, = Tgg -

IMpu oTcyTcTBHM 3HAYeHHH MapaMeTpa K., (HanmpHMep, Ha y4acTKax
pEYHOM CETH HUXXE MEpPBOTO «Y3IOBOro» CTBOpA) pacyeT CoAepKaHHs 3a-
TPA3HAIOLIETO BEIECTBA B PACTBOPEeHHOH ¢opMe BHIMOMHAIOT Mo (popmy-
nam:

X _ v ’
CN! - CNf —Ca.«;m.Nr ’ (52)
* ”
CNf = CNr —C:aae.Nt ‘ (52&)

5.3.7 Bo Bcex KOHTPOJBHBIX CTBOPax NMpoBepseTcs Leliecoo0pa3sHOCThb
JNAIBHEHIIMX TPOrHOCTHYECKHX PACYETOB MyTEM NMPOBEPKH YCIOBUA

Crnaxx > Cos. (53)
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B ycnosuu (53) B kadecTBe Cyqpx HCMOMB3yeTCA MAaKCHMAJIBHOE CO-
Jiep)KaHHE 3arpA3HSAIONIErO BELECTBA B BAJOBOH ¢opMe. Eciin pacyer BbI-
nonusercs 6e3 yuera popM MHrpaldH BEIIECTBA, TO JJIA NMPOBEPKH YCIO-
BHs (53) Hcnomk3yeTcss MAaKCUMAalbHOE COZIEPXKAaHKE BEILIECTBA B TOM BHIE,
B KOTOPOM OHO BBEJIEHO B MCXOAHYIO HWH(OpMaLMIO Uil POrHOCTHYE-
CKHX pacyeTos.

Ecnu ycnosue (53) BBINOMHAETCA, TO CleAyeT NMPOAOIKATH TIPOTHO-
CTHYECKHE pacyeThl MEepeMeLeHHst 30HBI BBICOKO3arps3HEHHBIX BOX MO
peuHo# ceru. Ecnu ycnosue (53) He BBINONHAETCA, TO HX ClIEAyeT CUUTATh
3aBepiIeHHBIMH. TTapameTp Cpyayx B HAHHOM YCIOBMH B 3aBHCHMMOCTH OT
3aJa¥H pacueTa XapaKTepH3YeT KOHLUEHTPALMIO BAJIOBOTO COAEPXKAHUS 3a-
IPA3HAIOLIErO BELIECTBA B MAaKCHMAJIbHO 3arpsA3HEHHON CTpye B KOH-
TPOJBHOM CTBODPE HJIM €ro cojiepkaHue B gopme, BBEAECHHOH B MCXOAHBIX
JaHHbIX. B BBIXOAHBIX MaTepuanax B 30HE BBHICOKO3ArpsA3HEHHBIX BOA HO-
MOJIHUTENBHO NPUBOIATCA NaHHbIE 0 MHHHUMAaJIbHON KOHLEHTpaLMH 3a-
IPA3HSIOILETO BELIECTBA COOTBETCTBEHHO B BajoBO# (opMe (B KauecTBe
9TO} KOHIEHTpPAalUMK NpUHKUMaeTCH yposeHb B3), B pacTBOpeHHOM BUAE M
copOMpOBaHHOM Ha B3BECH COCTOSHHM (pacyeTHble MHHHMAJIbHBIE KOH-
LEHTpALMHK BElIEeCTBA B Mpeaesax 30Hbl BBICOKO3arpA3HEHHBIX BOJ, BblJle-
JIEHHO# M0 €ro BaJJOBOMY COJAEPKAHHIO).

JIns MpOAOMKEHUS MPOTHOCTHYECKHX PAacyeToOB NMEpPEMEIEHUS 30HbI
BBICOKO3arpsA3HEHHBIX BOJ HHXKE «y3JI0BOTO» KOHTPOJIBHOrO CTBOpA Mpo-
BOJHUTCH MepecyeT 3HaYeHHH XapaKTEepHCTHK 30HbI, MOJNyYEHHBIX B 3TOM
CTBOpE, B YC/IOBHO HOBBHIH aBapHiiHbIi cOPOC C HOBBIMH 3HAYEHUAMH Xa-
pakrepucTHK. IIpH nepecyere npuHHAMaETCs, 4TO

ok

e =l (54)

b = b (55)

Ty =Ty Ty Tegp » (56)
Cctaann = Cre + Cogne (&)
Yo =0, (58)

rie ABYMs «3BE3A04MKaMH» OTMEYEHBI XapaKTEPHMCTHUKH YCIOBHO HOBOTO
aBapuitHoro cbpoca B «y3JI0BOM» 3aMBIKAIOIIEM KOHTPOJILHOM CTBOpE.
IMepecuer no dopmynam (54)-(58) BuimonHseTcA MApasIeNbHO C YU4ETOM
JIAHHBIX, TONYYEHHBIX NIPY MAKCHMaNbHON M CpeHEH CKOPOCTAX TeueHHS
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peunoii Bogel. [Mapamerp Cy, B popmyne (57) XapaKTepH3yeT KOHLEH-
TPALHIO 3AIPA3HAIOLICTO BELIECTBA B N-M cerMeHTe B paCTBOPEHHOM BHJIE,
a Ccrean - KOHLEHTpALMIO 3TOrO BELIECTBAa B BajoBoH (opme B N-M
CErMeHTe YCJIOBHO HOBOTO aBapHifHOro copoca.

Ecnu Ha nepBOM PEYHOM y4acTKe JO «Y3JIOBOr0» CTBOpA MPOTHOCTH-~
YeCKHil pacueT MPOBOJHICA MO XapaKTepUCTHKaM OOHApY)XEHHOH B peke
30HBI BBICOKO3arpsA3HEHHBIX BOJ, TO PacXol YCJIOBHO HOBoro cbpoca B
«y3JI0BOM» CTBOpE gn** cocTaBuT

gn = Qu (59)

rae Q,— pacxo]l BOJBI B PEKE B «y3JIOBOM» CTBOPE;
€ClIi paccMaTpHBaJics aBapHHHBIH cOpOC CTOYHBIX BOJ, TO
- qN

gy =
N vy (5%a)

Bun pacyeTta Ha CICAYIOLIEM PE€YHOM Y4YaCTKE 3aBMCHT OT BBIMOJIHE-
HHUA yCJIOBHSA

2qv"< B« H, U, | (60)

rae B., H., U, - cpenHeB3BeLIeHHBIE 3HAYEHUS 1apaMETPOB Ha y4acTKe

PEKH OT «y3JIOBOrO» CTBOpPa A0 33a7aHHOTO KOHTPOJIb-
HOTO CTBOpA.

Ecnu ycnosue (60) BoimonuseTcs, TO NPHHUMAETCH, YTO UMEET MECTO
BIaJIEHHE B PEKy YCIIOBHO HOBOro aBapuiiHoro c6poca. Ecnu ycnosue (60)
HE BBITIOJIHAETCA, TO CNEIYET CYUTATh, YTO NMPOUCXOJUT BMAJAECHHE OTHO-
CHTENBbHO YHCTOTO NMPHUTOKA B 3arpA3HEHHYIO (CTOYHYI) peky. Pacuer B
nocneaHeM ciay4ae kodd¢uimenTa pazbaBieHUs B MaKCHMAJIBHO 3arpss-

HeHHoit ctpye ¥n (,) B 3a1aHHOM OYEPEAHOM KOHTPOJILHOM CTBOPE PEKH
clieflyeT BBIMOMHATE [0 popMyIie

RHU-qy Ry, . 9R’v;,

y/N o B ——] exp — exy — ——— 61
" H(AD U, X,)® 4D, X, 4D, X, 61
02 (BHU,-q,
X,=L +— e
rae N=L Dyv:,, H. R (61a)
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D, — xo3ddHunenHT nonepeunod AUCMEPCHH, onpenenseMbli no gop-
mynam (30)-(31).
Jlns pacuera napamerpa Cy, no ¢opmyie (19) Beipakenne (24)

HAOJIXKHO OBbITH 3aMEHEHO Ha
(CN - {II(K)) (I”WN(I') ) (62)

5.3.8 B cnyuae TpaHCrOpTHOH aBapHH, CONPOBOXAAIOWEHCA pa3s-
NMBOM HedTH wWnM HedTENpoAyKTa, YYHTBIBAA NPHHATHIE NOMYLUICHHS
(cM. 5.1.3), pekomeHayeTcsi NOJb30BaThCS CIEAYIOIUMMH DPaCYETHBIMH
dopmynamu.

HauansHoe conepicatue HeTenpoayKToB B peyYHOH BoJe B 30HE BbI-
COKO03arps3HEHHBIX BOZ BBIYHCISIOT 10 GopMyIie

C _O2m 63
CcT = }’p Ql,z-’ ’ ( )

TAe ), — JONA pacXoia peYHOH BOAbI, y4acTByloulas B pa36aBneHuu
cOpoILeHHBIX HETEMPOAYKTOB;
0, — pacxon pe4HOIi BO/IBbI B KOHTPONLHOM CTBOPE (M*lc);
7, — BPEM# MPOXOXACHHA 30HBI BBICOKO3arpA3HEHHBIX BOJ Yepe3 KOH-
TPOJNBHbBIH CTBOP, C.
Ipumeuanuue - [Ipn HEOGXOAUMOCTH Maccy m MOXHO pacCyMTaTh N0 o6beMy
W CGpOllchHle He(j)TenponyKTon
m=pW
TAe p — NAOTHOCTL He(TenpoayKTa, Kr/M® (W18 Hed)TH MpPH OTCYTCTBHMM APYrHX
JIAHHBIX MOXHO NpPHHATB p = = 800 xr/M“).

HawaneHoe xonn4ecTBO He(TENPOAYKTOB B IJIEHKE My, KI, HEMO-
CpPEJCTBEHHO HHXXe aBapuitHOro c6poca cocTaBUT

my=0,8 m. (64)

IpeaBapuTensbHblit MPOrHOCTHYECKHI pacueT KOHLEHTpauHH Hedre-

»
NPONYKTOB B 3aJaHHBIX KOHTPOJBHEIX CTBOpax peuHoif cetd Cy, BbI-
TIOJIHAIOT [0 &JITOPUTMY, HCTIONL3YEMOMY B CHTYallWH, KOoraa oOHapyxeHa

30Ha BBICOKO3arps3HEHHBIX BOJ B HaYaJlbHOM KOHTPOJIBHOM CTBOPE PEKH
(cM. dopmynsr (16)-(18)).
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Pacuer Macchl He(TenpolyKTOB, yUEAIIEH U3 MUICHKH HeTH B pe-
3yJbTaTe MPOLECCOB OHOXMMHYECKOrO OKHUCICHHst M, HA y4acTKE PeKH
ot Mecta cbpoca 0 3aJaHHOTO KOHTPOJBHOrO CTBOpA, BBHIMOJHSAIOT MO
¢dopmyne

—Kr T
m, =m,.(l—e )

co = ’ (65)
rae 7 o — BpeMs noberanus BOAHbIX Macc H MIIEHKH HE()TH OT MecTa
aBapHH 10 33AaHHOTO KOHTPOJIBLHOTO CTBOPA, C.
K - k03 hrumeHT ckopocTH OHOXMMHYECKOro OKHCIeHUs HedTe-
npoaykTos, l/c.
Brruncinenue  Maccsl He(pTENPOAYKTOB, YIueawed u3 HedTsHo#M
TUIEHKU B pe3yJibTaTe MpOLECCOB HCnapeHus Jerkux ¢ppaxuuit Hedrenpo-

IYKTOB M., IPOBOAAT Mo opmyne

—kyenT ue
mw” _ mu ( l_e uen® ucn ) ’ (66)
rae
Lx T
npu 7}—*>437—0006 NPHHUMAIOT, 4TO ¢ ey = 432000 c; 67)
Lx
npu 7;5432000 ¢ NPUHHMAIOT, YTO Toen =Ter. (67a)

IMpumeuanue - 1ng Ma3yra, CMa30MHbIX MAcen H KCPOCHHA kow=0 1.

Macca HeTenpoayKTOB, yuleias U3 IUIEHKH B BOLY M,,,,, COCTABHT

~KparaT cT

m,,,=m-(l—e

nmle=

), (68)

rae k,,,,— KO3hHULUHEHT CKOPOCTH NEPEX0Aa HEPTENPOLYKTOB U3 IIJIEH-
KM B Body, l/c.
KoHuentpanuio Hedrenpoaykros, nepeuieqilyo U3 IJIEHKH B BOAY
AC,,,,, KOTOPYIO HEOOXOAMMO 100ABUTH B KaX<IOM pacue€THOM CErMEHTE
KOHTPOJILHOIO CTBOpa K KoHuUeHTpauuam C,, " npeaBapUTENBLHO T10NY-

YEHHBIM B PE3y/bTaTe pacyera pacnpoCTPaHEHHs 10 PEYHOH CETH 3arps3-
HAoUWero sewecrsa (Hedrenpoaykra) ¢ YHETOM TNPOJONBHON AMCNEPCHH
¥ CaMOOYHILEHHS PEYHOH Boas! (cM. 5.3.2), onpenenaioT no GopmyJe
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nla
Acmvla = 7Qp T, . (69)
Konuenrpauuio HedrenpoayktoB AC,,,. ), MEPEUWIEALIYIO U3 BOABI

B IUIEHKY, KOTOPYIO HCOﬁXOJ.'(HMO BBIYECTH B KaXKJIOM pacyue€THOM CErMeHTe
B KOHTPOJIBHOM CTBOPE OT NPEABAPUTEIILHO paccqmam{oﬁ KOHUEHTpaNnn

C’nr, onpenensior no Gpopmye
* _kn T
AC,/mne)= C e (1—e"e/m ), (69a)

rae K, — k03 UIMEHT CKOPOCTH BhIAENEHHs (BO3BpPAILEHHs) PACTBO-
PEHHOTO 3ar pA3HAIOILEr0 BELECTBA U3 BOABI B TUIEHKY, C.

OxoHuaTenbpHas BeJHYHHA KOHLICHTPALHH 3arpA3HAIOILEro BEUIECTBA
B KOHTPOJILBHOM CTBOpE CNf B KaXJIOM pacCy€THOM CErMEHTE COCTABHUT
*
CNT =Cnwr + ACM/«' ACﬂ/m{Nr)-
(70)
Maccy HedTenpomyKToB, yWlemuyO U3 BOABI B TIEHKY M /. (n 7y,
JJIS KaXXKA0ro CErMeHTa OonpeaensaoT B COOTBETCTBHH C BBIPAXXCHUEM

T
m e/na(Nt) = AC«IM(Nr) ( 7p Qp 'N—’), (71)

rae N, - 4uCno pacyeTHbIX CErMEHTOB, B3ATBIX VIS ONMCAHUA pacrpe-
JIeJIEHUA 3HAYEHHH KOHLIEHTPaUMii HeHTENPOAYKTOB B 30HE Bbi-
COKO3arpsA3HEHHHBIX BOM.

Bcro mMaccy HedTenpoAyKTOB, YIIEAWYIO H3 BOALI B IUIEHKY, BBIYHC-
JIAIIOT KaK CYMMY Macc M ,,,,(yr) 110 BCEM CErMEHTAM 30HbI BBICOKOTO

3arpAa3HECHUA B KOHTPOJIbBHOM CTBOpE

M oy = ZM iy, (72)
O6Ias Macca MJIEHKH HeTH B KOHTPOJILHOM CTBOpE M1 ,,, COCTABHT

mrm=n10-mc "mucn'mm/n+m e/mn . (73)

IMpumeuanue — Bee pacyersr no dopmynam (63) — (73) BemonusoTCA Na-
PAILIENBHO C YHETOM CPEAHEH M MAKCHMANLHOH CKOPOCTEH TeUeHHUs peuHoit BoabI.
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5.3.9 B cnyuae TpaHCTIOPTHOM aBapuH, CONpoBoOXKatoLieiics c6pocoM
3arpsA3HSAIOMIEr0 BELIECTBA B BHUAE CHIMYYEro TEXHHYECKOro MpPOAyKTa,
YYUTBIBas MNpHHAThIE nonyuwends (cM. 5.1.4), pekoMmennyercs mosb3o-
BATHCA CIEAYIOILHM A'ITOPHTMOM pacyeTa.

5.3.9.1 IpoBepsioT ycinoBue:

p <1010 kr/m’, (74)

ITpu BeinonHeHuu ycioBua (74) ocyulecTsasercst nepexon k 5.3.9.2; B
NPOTMBHOM cilyyae - nepexon k 5.3.9.4.

5.3.9.2. BbIMHCAAIOT OPHEHTHPOBOUYHBII MHHHMAIbLHBLIA pacxo] aBa-
pHiiHOTO cOpoca TEXHHYECKOro MpOAYyKTa cr (pacxol HavyalbHOM 3a-
rpsA3HEHHON peyHo# CTpyH, NpeacTaBisAloNEl coboi cMech peunioil Bo-
Jibl ¥ COPOLIEHHOTO TEXHHUECKOIO NIPOLYKTa), M /¢, 110 hopmyIie

2w
Qer =
7, (75)
rae W ~ ucxolHuiil 00beM cOPOLIEHHOTO B pEKy TEXHHUYECKOrO TpoayK-

3
Ta, M.

ITpumeyanue - 3aech HCIIONL30BAHO NPEAINONOKCHHC, YTO COpachIBaCMBblii NpH
aBapvH CbITYUHi TEXHHUCCKHI NPOAYKT CO CPABHHUTEILHO HEBBICOKUM YIC/IBLHBIM BE-
COM [PH Ha4aNbHOM CMCLICHHH C PE4YHOH BOAOH YBENMUHBACT CBOH 0OBCM Kak MH-
HMMYM BJBOC; MpPH HAJIMYMK OONCC TOUYHBIX AaHHBIX KOIPDPHUMCHT, PaBHLII ABYM,
MOXKCT OhITh OTKOPPCKTHPOBAH; OPHCHTHPOBOYHOC BpeMsi MOCTYILICHMSL MPOAYKTA B
peky 7y Gepercs B ceckyHAaX.

5.3.9.3 PaccuuThIBalOT KOHLEHTPALUHMIO pPAcCMaTpHBAEMOTO 3arpsi3-
HAIOLIEro0 BEIECTBA, B HCXOAHOH CMECH PEYHOH BOALI M TEXHUUYECKOro
3
npoaykra Cer, Mr/aM”, o gopmyne

1000 my (1-y,)
Copm e T )
cr 2w (76)

T/1€ M - HCXOAHAsA Macca COPOLUEHHOro B PCKY TEXHHYCCKOTO MPOJYKTa, KI°;
Y - AOJA 3arpA3SHAIOILEr0o BEUICCTBA B TEXHHYECKOM MPOAYKTE (B
JI0JIAX OT €AMHHULIBI);
Ym - 10Jsi COPOLIEHHOTO B PEKY CBHINYYEro TEXHHUUYECKOro MpOayKTa,
Haxoasamerocs B H3O0JMPOBAHHOM A1 paCTBOPEHMA BUIC.
ITpumeuanue - J1ns OTHOCHTCILHO JIErKMX CabopacTBOPHMBIX M HEPACTBO-
PHMBIX BelllecT Nosy4eHHoe no popmyne (76) suauenne Cer GyaeT xapakTepHso-
BaTh CYMMapHOE MX CO/CP)KAHHE B BOJAC BO B3BCLUCHHOM M PacTBOPCHHOM COCTOS-
HHUH.
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Hanee ocywectBnsercs nepexoa k 5.3.9.15.

5.3.9.4 OuenuBaloT ycjoBHeE: €CiH BEUECTBO ABIAETCS PACTBOPHMBIM
(ecTb JaHHBIE O pPAcTBOPHMOCTH BELIECTBA), TO [AEIACTCA TEPeXo] K
5.3.9.5; B MPOTHBHOM Cily4yae BELIECTBO JJIA MPOrHOCTHYECKOTO pacyera
He paccMaTpuBaeTcs (OHO OyleT HaXOAMThCA Ha JIHE B BUAE OTIOXKEHHIH
HJIM IEPEMELATLCS B BUJE JOHHBIX HAHOCOB).

5.3.9.5 PaccyuTHIBAIOT OPHEHTHPOBOUHYIO MAKCUMANLHYIO KOHLICH-
TPALKIO 3aTPA3HAIONIETO BEILECTBA B 00pasylouieMcs BOXHOM pPacTBOpe
HaJl TIOMABIIEM Ha JIHO PEeKH TEeXHWYeCKHM npogyktoM Cecr, MI/IM’, 1O
dopmyne

Cer =1000 k,PY(1-7, ), an

rae P - pacTBOpUMOCTD B BOJIe COPOIIEHHOrO B PEKY TEXHHYECKOTO MpO-
JyKTa B CyXOM BHJE, KI/M’;
k, - smMnupuyeckuii k03dduuKMEHT, XapaKTepU3YIOWMIA HCTIONB3Ye-
MyIO OO OT PacTBOPHMOCTH BEWIECTBA NPH NMPOXOKIACHUH
PEYHOR BOJBI HaJ OTJIOKEHHAMH TEXHHYECKOTO MPOAYKTa; NpH
OTCYTCTBHH JaHHBIX [JIA OPHEHTHPOBOYHOTO pacueTa TPHHH-
maercs, uto k,= 0,8 npu P = 500 xr/m*; k, = 0,5 npu P ot 500 1o
50 kr/m>; k,= 0,2 npu P cB. 50 kr/m”.

5.3.9.6 Buiuncasior kodtdunuent llesn ans yuyacTka peku B paii-
OHe aBapMH (Ha MEPBOM XapaKTEPHOM y4acTKe PEKH HHXKE MecCTa aBa-
pun) no popmynam:

-TPH HAJTHYMH JaHHBIX O FMAPABIHYECKOM YKIOHE [,

Y

Y=g (78)
HIII

- B POTHBHOM Clly4ae, NPH OTCYTCTBHH 3Ha4YeHHi I,
1
- z
a=—R/,

" 9)

w

rae R - 3HayeHue rHAPABIHYMECKOrO pajiHyca NMOTOKa, M; /Ul JIETHHX yc-
JoBuii R=H;
n, - K03GULHEHT LIEPOXOBATOCTH JIOXKA PEKH, ONpeldcNfAeMbld s
JieTHero nepuoza no TabnunaM 2, 3, s 3suMHero - o Taénuue 8;
Z - k03 HHLMENT, BRIYMCIAEMEII TTO popMyIie
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¢ =25y ~013-075R, (Jn ~0,1). (80)

B ¢opmynax (78)-(80) v;, H,, I;, R;- napameTpsl pe4HOro NoToka
Ha TIEpBOM BBIJCMEHHOM PEYHOM Y4YacTKe HHXKe apapuitHOro cobpoca 3a-
TPA3HAIOLIETO BELIECTBaA.

5.3.9.7 Pacuer npuIOHHOH CKOpPOCTH Ha IEPBOM BBIAEIEHHOM
pEYHOM yyacTKe Uy,, M/c npoBoaar no ¢popmyne A.B.Kapaywena [15]

053¢ =4

Uy =) PREC I (81)

Tabnuiia 8 — 3nauenus ko3 pULUHEHTA LIEPOXOBATOCTH HHXKHEI
MOBEPXHOCTH Nbja Ak, [10]

Yucno aucii nocne nefoctapa n,
ao 10 0,150 - 0,050
10-20 0,100 - 0,040
20-60 0,050 - 0,030
60 - 80 0,040 - 0,015
80110 0,025 - 0,010

ITpumMcuanue — Jlng noaneptbix peuHbix ObedoB nanubic 1-it v 2-ii cTpok,
OTBCYAIOIIHE peKaM B ObITOBBIX YCIIOBHMSAX, CICAYCT YMCHBLUIMTL Ha |5 %, 3-#
1 4-i cTpok - Ha 35 %. McHblIHE 3HAUYCHHSA 11, XapaKTCPHBI A/ TJIAAKOrO Je/s-
HOT0 MOKPOBA, GoJibUIMe — IS JIEASHOIO HOKPOBA C TOPOCAMH H LIYTOH.

5.3.9.8 BriuucnsioT HECABUTAIOUIYIO 3€PHA TEXHUUYECKOTO T11POAYK-
Ta CKOPOCTb BOJbI Ha NEPBOM BBIAENIEHHOM PEUYHOM ydacTke v,, M/C

[15]:
[28(p —pa)n |, 88 H,
v, = Ig
35p, rat (82)

rae p - IIOTHOCTh 3arpA3HAIOMIEr0 BEWECTBA, KI/M';
P, - TNIOTHOCTD BOBI B BOJHOM OGbekTe Kr/m® (ans OPUEHTHPOBOY-
HBIX NPOTHO30B MOXHO NMpPHHATD p, = 1000 Kr/M3);
W - NIpUMepHast KPYIHOCTb 4acTHLl COPOLIEHHOTO B CYXOM BHJE TEX-
HHYECKOrO MPOAYKTa, M (NP OTCYTCTBHHM AAHHBIX MOXHO ITPH-
HaTb 7 = 0,002 m);
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g - yCKOpeHHe CBOGOIHOro NajenHs, paskoe 9,8 m/c2,

5.3.9.9. IIpoBepsAIOT yCIOBHE, XapaKTepH3yollee YCTOHUYHBOCTE OT-
JIOXKEHHH TEXHHYECKOTO MPOJYKTa Ha JHE PEKH,

Vou < Oy - (83)
Ecnn ycnoeue cobniomaercs, TO ocywecreasercs nepexox x 5.3.9.10; 8
INPOTHBHOM cilydae - k 5.3.9.12.
5.3.9.10 OrmpenensioT pacyETHBIH pacxol 3arpsa3HEHHOIA CTPYH, 06-
pasyloLlueHcs Hal OTJIOXKCHUAMH TEXHHYECKOrO NPOAYyKTa ¢,, m>/c, o
¢dbopmyne
q:t = 3’7 bu DOH ’ (84)

rae b, - npuMepHas MIMPHHA PEKH, KOTOPYIO 3aHHMAET (MITH MOXET 3a-
HATb) B HCXOJHOM CTBOPE peKH COpOLIEHHBIN B CyXOM COCTOSI-
HMM TEXHHUYECKHH MpPOAYKT, M (IpH OTCYTCTBMH HAHHBIX YC-
JIOBHO MOXHO TIPHHATH b, = 6 M).

5.3.9.11 BBIYHCNAIOT OPHEHTHPOBOUHOE BPEMS PACTBOPEHHS TEXHH-
4eCKOro MpOAyKTa, HaXOAALIErocs Ha JIHE peKH (YCIIOBHOE BpEMs aBapHii-
HOTO MOCTYIJIEHUS BELIECTBA B PEYHOH 110TOK) T

_1000my(t-vy,)

C(,‘I q1
5.3.9.12 OnpenensioT nokasarenb TYpOYTEHTHOCTH 3e€peH TEXHHue-
CKOTO TMPOAYKTa @y, [16]:

0

(85)

141,

Om =78%H, . (86)
w, lg 22T

8
rlie g — HApaBIHYecKas KPYMHOCTh YacTHL (3epeH) TEXHUYECKOro Mpo-
ZAyKra (onpezaenseTcs no raénuuam npuinoxenus IN).

5.3.9.13 PaccunTbIBalOT OPHEHTHPOBOYHYI0 MaKCHMAlbHYIO BBICOTY
NnoabeMa yacTui (3epeH) TEXHHYECKOro NpoayKra co aHa [16]:

(vl -V, )

"

h, = ap,n , (87

rone a - HOHpaBO‘{Hblﬁ MHOXHTECIIb, OﬂpeﬂeﬂﬂeMHﬁ Ha OCHOBE 3MIIMpUUEC-
CKHX NAHHBIX O PacrnpeAciCHHH YaCTHL TEXHHYECKOro npoaykKra
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no rny6uHe INpH COOTBETCTBYIOILEH aBapHiHBIM YCIOBHSIM
CpeaHel CKOPOCTH TEYEHHs PEYHOil BOJBI B MECTE aBapHH (IpH
OTCYTCTBHHM HAaHHBLIX U1 OPUEHTUPOBOYHBIX PACUETOB YCJIOBHO
MOXHO npuHATE o = 1000).

IMpumesanue - [pu h,>H, npuuumaror h,=11;.

5.3.9.14 OnpenenstoT OPHEHTHPOBOYHBIH PacUCTHBIH pacxoj 3arpss-
HEHHOH cTpyH, 0Opa3ylolleics Hal OTIOKCHHAMH TEXHHUYECKOTO NMPOIYK-
3
Ta ¢,, M'/c:

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

[Tpumcuannc — B dopmyne (88) korpdumment 0,25 yunrnisaer 1ot paxt,
4TO HANOOMLINAS ITOTHOCTL «B3MYUCHHBIX» YACTHIL B3BCCH HIMECT MCCTO B fIpeC-
Jlenax Y4 MaKCHUMMIBHOM BBICOTBI HX HOABCMA.

5.3.9.15 Jlance pacuersl BBINOJHAIOTCS B COOTBETCTBHH € 5.3.6 —
5.3.7.

5.3.10 Jdns TpancnopTHoOl aBapHH, COMpOBOXaroLIeHeCs cOpocom 3a-
TPA3HAIOLIETO BELECTBA B BHJE XHAKOTO TEXHHYECKOrO MPOAYKTa, yuH-
ThIBas MPUHATbIE AonyweHus (CM. 5.1.4), NporHocTUYECKHE pacueTsl pe-
KOMEH/yeTCsl BBITOSIHATL MO CJIEAYIOUIEMY AJITOPUTMY.

Mpumcuanuc - B naunoit 3amauc He paccMarTpuBacTcst cOPOC TCXHUUCCKOTO
poAyKTa B BHIC AHOMAJIbHbLIX HCHBIOTOHOBCKHX )KHJ]KOCTCFI (I'lJIaCTM‘IHblC. 1HHCCBUO-

1JTACTHYUHbBIC, JMJIATAHTHBIC, BA3KO-YIIPYIHC KHMAKOCTH, HAlIPUMCP, MACISIHBIC Kpac-
KH, CTOUHbIC IPA3Y, FIHHUCTBIC PACTBOPLI, CMOJILI, OUTYMb).

5.3.10.1 ITpoBepstoT ycnosue:
p <1200 kr/m’. (89)

[Mpu BeInonuenun ycnosus (89) ocywecrsisercs nepexon k 5.3.10.2; B
NPOTUBHOM ciyuae - nepexoa k 5.3.10.5.

5.3.10.2 Ecnun pacxojt CTOYHBIX BOJ, KOHUEHTpaIMs 3arps3Hsiouicro
BELIECTBA B HHX K BpeMs aBapuiHHOro copoca W3BECTHBI, TO OCYLICCTBIIS-
eTcs nepexod K 5.3.10.17, B npotusHoM cnyuae - k 5.3.10.3.

5.3.10.3 BbinonHAo0T HEOOXOAMMBIC NOMONHUTENLHBIC pacucThl B
cllyyac OTCYTCTBHS B HCXOJAHBIX JaHHbIX 00 aBapuu o6nLema W, 1 mac-
Cbl M, COPOLIEHHOrO TEXHHYECKOTrO MPOAYKTa B MHIAKOM BuAe no dop-
MyJiam:

a) NpH OTCYTCTBUH JAHHBIX 00 00beMe NpoayKTa
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W, =—¢, (90)
6) npH OTCYTCTBHH AaHHBIX O Macce NPOJyKTa
Mye=pWic , o1

rae p — IIOTHOCT MPOAYKTA, KI/M’.

5.3.10.4 Ins aBapuifnoro c6poca TEXHHYECKOTO NMPOAYKTa B KHIKOM
BHJIC PACCUHTHIBAIOT HaYaJIbHbIE OPHEHTHPOBOYHBIE 3HAUEHHA PACXOJA G
M KOHLIGHTPAaLHH 3arpAsHAomero BemectBa Cer no dopmynam:

_WM

Qo = 7o 92)
_1000m,,. ¥

Cer —‘—'W:—'c—. (93)

IpuMeuanune — CBeAEHHUA O NPHMEPHOH NMPOJOIDKHTENLHOCTH aBapPHAHOro
cGpoca Ty A0JDKHBI GBITh H3BECTHDI MO MCXOMHBIM J13HHBIM.

Jaiee ocymectsisercs nepexoa k 5.3.10.16.

5.3.10.5 Onpenensior OpPMEHTUPOBOYHOE 3HAYEHHME KO3pduuHMeHTa
Ile3u s MOTOKA «TAKENOH KHAKOCTH» HAa PEUHOM Y4acTKe HElocpeacT-
BEHHO HWXe aBapHitHoro c6poca no popmyine

1
= Zac
Coe " H,™, 94)
w
rae H, — OpMEHTHPOBOYHAA IMyOHHA HAYAILHOTO IOTOKA «TSKENOH

XKHUIAKOCTH»,

N, - K03hOULUMEHT LIEPOXOBATOCTH JIOXKa PEKH, ONpele/nseMblii
no Tabnuue 2 WK 3;

Zye - KOIDOHLMEHT, BEIYHCISEMBIH 110 POpMyIIE

Zoe =25\ —013-075Ho (7, —01). 95)

5.3.10.6 Ecnn pacxoR MOTOKa «TAXKeNOH XUAKOCTH» HIBECTCH, TO
ocyuiecTBA€TCS Mepexon k 5.3.10.7, B npotueHOM cyyae - k 5.3.10.8.
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5.3.10.7 BBIMMCIAIOT OPHUEHTUPOBOYHBIC 3HAUYCHHUA CpEIHER U, H

MaKCHMAJIBHON -  Ua(max) CKOPOCTEH NMEPEMEINEHUS «TSDKENOH XUIKO-
CTH» B pycJe peku no hopMyam:
Ve (max) = Vo /0,7 (97)

Hanee ocymecrpasercs nepexon .5.3.10.10.

5.3.10.8 BbIYHCAAIOT OpHEHTHPOBOYHbIE Ha4YaJIbHbIC 3HAYEHHUA CpEll-
HEH U, U MAKCUMANIBHOW Uyymaxy CKOPOCTEH INEPEMELIEHHS «TAKENOH
MHIKOCTH» B PyCIle pekH no GopMynam:

Uy = C.M.\/(Td(f H,.I,. (98)
Ve max)= Ve /0.7, (99)

rac I, - yknoH pycna pekd Ha NEpBOM XapaKTepHOM PEYHOM y4acTke
HIKe aBapuitHoro c6poca, “go;
0,001 - koadpuLHeHT NepecyeTa 3HAUEHUH YKIIOHA pyciia peKH, H3Me-
PEHHOro B MPOMUIIISAX.

5.3.10.9 Onpenensior OpHEHTHPOBOYHOE HAYaIbHOE 3HAYEHHE pac-
X0[@ «TSKENOM KUIKOCTH» B pyCiie PEKH g, 10 hopmyJie

Qe = Ve Hye Bye . (100)

5.3.10.10 Beryucnsaior npUMepHy0 NPOJAOCIKHUTENLHOCTh aBapHHHO-
ro cbpoca «TsKeNoi KUIKOCTH» Ty 10 Gopmyne

W -
7= q—;"—. (101)

5.3.10.11 IposepsioT ycnom.le
p > 100000 xkr/m’ . (102)

Ecnu ycnoeue (102) cobnromaercsi, 4TO yKas3blBaeT Ha rapaHTHpO-
BAaHHOE MNMEPEMEILEHUA «THKENON HKHUAKOCTH» MO MECYAHO-UIHCTOMY OHY
pycna pekn 6e3 CyIIECTBEHHOrO CMEIEHHS ¢ PEYHOI BOIOM, TO OCYIIECT-
Biisercs nepexoa k 5.3.10.12, B npoTHBHOM cityuae - k 5.3.10.16.

5.3.10.12 B paccmatpuBaeMOM ciiydae «TspKesas KHAKOCTb» Oyner
TiepeMELaThCA MO JHY PEKH MPAKTHYECKH HE CMEUINBAsACH C PEYHBIMH BO-
JaMH. PacTBopeHHE TEXHHYECKOro MPOAYKTa B PEYHOW BOAE BO3MOXHO
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TONBKO B pe3ynbTaTe MpOLECCOB MOJEKyJIApHO#H nuddys3un. Yuer mo-
CJIE[IHHX B CBA3H cO ciabbiM 3(p(eKTOM Nepexoaa BELIECTBA U3 «TAXKEIOH
KMIKOCTH» B TIOTOK PeYHOH BOXB! M CPAaBHUTENIBHO HENPOAOJIKHTENBHBIM
BpPEMEHEM aBapHIHBIX yCI0BHH HeuenecoobpaseH. «Tskenas »KHAKOCTb»
OyneT nepemMemaTscs no AHY PEKH JO MECT €€ «Pasrpy3Ku»: 3ampyKeH-
HBIE IUIOTMHaMH peYHbIE YYacCTKH HJIHM TUIECHI, HMEIOIIHE NMPaKTHYECKH
HENpPOTOYHbIC TPHIOHHBIE Y4YaCTKM. 3ajava MPOrHOCTHUYECKOro pacyeTra
3/1eCh 3aKIII0YAETCA B PACHETEe OPHEHTHPOBOYHOTO BPEMEHH NIEpEMELLICHUA
GPOHTANBHON YaCTU «TAMENOH KUAKOCTH» R0 3aIAHHOTO CTBOPA PEUHOMH
CeTH.
MMpuMeuanne - MameHenne ykasannol CHTyalun BO3MOXKHO TONBKO NPH Ha-

JTHYHH Ha PCKE NMEPEKaTOB C HHTCHCHBHBIM NCPEMELLIMBAHHEM BCel Macchl pe'-lHOﬁ
BO/JBI.

5.3.10.13 PacyeT OpHEHTHPOBOYHOI'O BPEMEHH MEPEMELLICHUA «THAXKE-
70# KUIAKOCTH» HA PEYHOM YUYACTKE MEXIY MCXOAHBIM ¥ 3aiaHHBIM KOH-
TPONBLHBIMH CTBOPAMH T, BBIMOJHSAIOT MO HopMynam:

L
Tamin)™ ) (103)
m(maX)
_ L
Tw(max)"?m_ ’ (104)

TAE Tac(max) » Towc(min) -~ COOTBETCTBEHHO MAaKCHMAILHOE H MMHMMAJILHOE
3HAUEHUS T,y .

5.3.10.14. PacueT OpMEHTHPOBOYHBIX 3HaYeHHil Kod(duuHEHTOB
NPOAOJIBEHON JHCMEPCHH JUIA «TSXKENOH KHMAKOCTH» NPH CpelHEHd M Mak-
CHMaJIbHOM CKOPOCTAX TEYEHHA 3TOMH KHAKOCTH BBINOJIHAIOT 1Mo dopmy-
nam:

a) ipu By > 10 M, (105)

Dsrmin) = 43 000 Hye ¢ Coe 257 ; (107)

6)opun B, <10 (108)
B 1,49

Dm.x(max) =1,81 H.‘)IC Uac(max) Cxe ~0.83 [T{i) ’ (109)
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1,49
BJ(‘
Dacsimin) =181 Hie 3 € % [;rj , (110)

»
1€ Doeximarp Dacxmin) - COOTBETCTBEHHO MAKCHMAJILHOE U MHHHUMATbHOE
3HavueHus koddduuueHTa npononbHON AMcnep-
cuu, M/c.

5.3.10.15 TIporHocT4eckuii pacyeT OPHEHTHPOBOUHOI'O BpEMEHY Me-
peMellieHns PPOHTANIBHOM YACTH «TsKEI0H HUAKOCTH» OT MECTa aBapHil-
Horo c6poca JI0 3aJaHHOTO KOHTPOJILHOTO CTBOPA PEKH (B CEKYHMaxX) NpH
COOTBETCTBYIOIIHX CKOPOCTAX €€ INEPEMEIUEHHS BBIMOJHAIOT 1o Gopmy-
naM:

1
T x.@p (min)~ Un (Lx -501,/D e.x (mex) Eone (miny ), a1y

max

1
TWXdlp(de) (L 501\/1) x(min) mc(max)) (112)

Ha sTom naHHas BETBb pacueTa 3aKaHYHUBACTCHA.

5.3.10.16 Pacuer opHeHTHPOBOYHOrO KO3 dHLUHEHTA MONepeyHoit
aucnepcuu D, U «TSHKETOH KUAKOCTH»

_8H, Vv,

D_v..rc - M s
wCxe

(113)
rie g=98 M/Cz;
M, — ko3t puLmenT, 3aBHCAIMH OT Koaq)(buunema Llesn c,;
M.,=0,Tc,, +6) npu 10 < ¢, < 60 M>/c; M, =48 = const
TIPH C,e 260 M™/c).

5.3.10.17 anee no3uuMy anropuTMa He OTJIMYAKOTCH OT YKa3aHHLIX B
5.3.6 — 5.3.7. HcknioueHueM sABIsETCS TONBKO TPeOOBaHHME HMCMOJB30Ba-
HuA k03 PULMEHTOB NonepeyHoi aucrepcuu D, . ANs OnpeleneHns Ko-
3¢ GHUUHEHTA CMEIIEHUS ¥ «TSKEIOH JKHAKOCTH» C PeYHOH Boo# (op-
Myinbl (26), (61)), mockoneKy npouecc (CKOpOCTb) MepeMEIIUBAHUA «Tsi-
XK€EJOoMN JKHAKOCTH» C PEUYHOH MOXET JIMMUTHPOBATHCS YCIOBUAMHU TypOy-
JIEHTHOCTH B 3TOH *HIKOCTH.

5.3.11 Oco6bIM BApHAHTOM NMPOrHOCTHYECKUX PACUETOB MOXKHO CHH-
TaTh CiTyYai, KOria B Ka4€CTBe HCXOAHOH HH(POPMALUK HMEIOTCS TOJBLKO
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JlaHHEBIE O MECTOINONOKEHHH H BPEMEHH Hauaja aBapUifHOTO MOCTYIIEHHS
3arpA3HAIOLLMX BELIECTB B BOAHBIN OOBEKT.

B Taxoii cuTyauuu nenecoo6pasHo onpegeneHHe rapaHTHPOBAHHOTO
MHUHHMAIBHOTO T, 4, (miny H MAKCHMAIBHOTO 7, 4, (mayy BPEMEHH TNEpEMeEILIE-
HUA (GPOHTANIBHOM YacTH 30HEI BBICOKO3arpA3HEHHBIX BOA A0 3aJaHHOTO
KOHTPOJIBHOTO CTBOPa 1O (opMynam:

1 L
Tedpomin™ 5% | Le™5O0L 1Dy~ | (114)
U max U max
_ 1 Ly
T pp(maxy= 5 | Lx =501 1D, iy =5 | (115)
Vep Vo

rA€  Dymax) - Napametp D,, MoMy4eHHBIH C HCTIONE30BaHHEM 3HAYEHHH
" - _*
U maxs @ Dymin) - C HCIONH30BAHUEM 3HAUCHUH U (.

ITpu ucnons3oBanuu ¢opmya (114) u (115) npunumaercs, 4ro B 3a-
JIaHHOM KOHTPOJIEHOM CTBOpe B N1060# MOMEHT BpeMeHH C,pp >> Co;.

6 TpexcTaBnenue pelyibTATOB NPOrHO3HBIX PACUETOB

ITo pe3ynbTaTaM IMPOTHOCTHYECKHX PACYETOB PACIPOCTPAHEHHA 30HBI
BBICOKO3arpA3HEHHBIX BOX 110 PEYHOM CETH B KAYeCTBE BEIXOAHBIX Pe3YJib-
TATOB pacyera NPEeACTABAAIOTCS OCHOBHbBIE XapaKTEPHCTHKH 3TOH 30HBI 10
OTHENBHBIM 3arpASHAIONIMM BeEllecTBaM. B kadecTBe mpuMepa Npencras-
NIEHHsA Pe3y/BTATOB MPOTHOCTHYECKMX PpAacyeToB MOXET CIYKHTb
Tabnuua 9.

7 Opranu3auusi APoBeeHHS TPACCEPHBIX IKCNEPHMEHTOB
7.1 3apaun ¥ ITANbI TPACCEPHBIX IKCNEPHMEHTOB

Tpaccepubie 3KCIEPHMEHTBI PEKOMEHAYETCA MCMONBL3OBAaTh IS pe-
LWIEHHS CNIEAYIOIINX 3aqa4:

- OKOHTypHBaHHEe BO3MOXXHOTO PacnpOCTPaHeHHs 30H BBICOKOIO 3a-
IPASHEHHSA PEUHBIX BOX NyTEM HMHTALMH Ha BOXHOM OOBEKTE BO3MOXHEIX
aBapHHHBIX CHTyaLMi, B TOM YHCJE OT KOHKPETHBIX NPOMBILUIEHHBIX
MpeANpHATHH;
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Ta6auua 9 - [IpuMep npencTaBneHus pe3yIbTaTOB POrHOCTHYECKOTO PacyeTa XapaKTEPHCTHK 30HbI
BBICOKO3arpA3HEHHBIX BOJ B 33aHHBIX KOHTPOJIbHBIX CTBOPAX 10 PEYHOM CETH HHXXE MECTa aBaPHH

MecTononoxenue aBapuiiHoro c6poca: 30 kM ot yctbs peku A (CBMHIIOBO-UMHKOBBIH KoM6uHAT ropona N)
3arps3HsIOLLEe BEMECTBO: IIMHK

Hcnons30BaHHbIH YPOBEHb BRICOKOTO 3arpssHenus: 0,100 mr/n
Yuutel- Jara u Bpema | Jlata n BpeMs | IIpoxomxku- Hara v Bpe- | Makcumans- | MuHHMaIb-
Ho- BaeMas NOABIECHUA HOSABJICHUSA TenpHocTs | MAMOABIC- | Hasd KOHLUCH- | Hajd KOHLCH-
MEP | ckopocTh | (pOHTAIBHOM | XBOCTOBOH | MPOXOAa BbI- HHUA Tpauus, Tpaims,
CTBO- |  teueHUA 4acTy 4acTH coko3arps3- | MaKCHMAalb- Mr/aM Mr/aM
pa HEHHbIX Boj | HOY KOHLECH-
Tpauuy
I1o 86a1080My COOePHCAHUIO 3a2PAIHAOWE20 Beujecmea
0 - 18.07.2007 18.07.2007 | 24 00 mun | 18.07.2007 6,000 4,350
11y 00mun | 14y 00 MuH 13 94 00muH
1 Makcu- 18.07.2007 19.07.2007 | 44 07 mun | 18.07.2006 0,580 0,305
MatbHas 20y 11 mun | 004 18 MuH 224 48 MuH
1 Cpeanss 18.07.2007 19.07.2007 | 3y 10 Mua | 19-07.2007 0,516 0,205
2249 50 mMue | 029 00 mMuu 004 00 muu
2 MakcH- 19.07.2006 19.07.2006 7y 49 mun | 19.07.2006 0.392 0,143
MalbHas 164 6 My | 234 55 MuH 19 4 26mMun
2 Cpenuss 19.07.2007 20.07.2007 | 54 50 Mun | 19.07.2007 0.348 0,100
204 40mun | 034 30 MuH 22 94 00 MuH ]
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OkonyaHue Tabuub 9

1o codepaicanuio 3azpA3HAIOWEZ0 6EUECMEA € PACTIBOPEHHOM 6Ude

1 Maxkcu- 18.07.2007 19.07.2007 4 07 muu | 18.07.2006 0,418 0,052
MaTbLHas 209 11y | 009 18 mMun 224 48 muu

1 Cpemuns 18.07.2007 19.07.2007 3y 10muug | 19-07.2007 0,343 0,031
224 S0mmu | 029 00 My 00 9 00 Mun

2 Makcu- 19.07.2006 19.07.2006 79 49 mun | 19.07.2006 0,299 0,026
ManbHAs 16 4 6 Mun 23 9 55 MuH 19 4 26Mun

2 Cpennas 19.07.2007 20.07.2007 Sq SOmun | 19.07.2007 0,200 0,018
209 40mum | 039 30 MuH 224 00 My
o codepxcanuio 3a2pA3HAIOWYE20 Geujecmea Ha 836ecu

1 Maxkcy- 18.07.2007 19.07.2007 44 07 MHH 18.07.2006 0,453 0,126
ManbHan 2049 11 mun 004 18 Mun 224 48 MuH

1 Cpemusa 18.07.2007 19.07.2007 | 34 10Mun | 19.07.2007 0,433 0,104
229 S0mmu_| 02y 00 MuH 00y 00 Mun

2 Maxkcu- 19.07.2006 19.07.2006 79 49 mun | 19.07.2006 0,339 0,096
! MaTbHAA 164 6 MuH 23y 55 MuH 19y 26Mmun

2 Cpenussa 19.07.2007 20.07.2007 5y SOmuu | 19.07.2007 0,300 0,090
209 40 mun 03 u 30 Mun 22y 00 Muu

[IpuMedanne - Pacnonoxkenve KontponbHbix crBopoB: Ne 0 — 32 km oT ycTes p.A (cTBOp ¢6pOCa CTOYHBIX BOA CBHHLIOBO-
HMHKOBOro KoMOuHara ropoaa N);
Ne 1 - ycroe p.A (32 xm Hike aapHitHoro cOpoca);
Ne 2 — ycree p.M (87 km Hike aBapuitHoro c6poca).

PacdeTsl BRIODHMI

HNoagmnce

Pacurdposxa noanuck
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- YTOUHEHHE HIIH MONY4YEHHE OCPEeJHEHHBIX JAHHBIX [/ KOHKPETHBIX
Yy4YacTKOB pek MOpdOMETPHYECKHX M T'MAPOJHMHAMHUYECKHX MapaMeTpoB,
HCIOJb3yEMBIX B IPOTHO3HBIX pacyeTax Mo MaTeMaTHYECKUM MOJENSAM;

- MapKHpOBKa (MeYeHHE) XBOCTOBOH 4acCTH 30HBI BBICOKO3arps3HEH-
HBIX BOJ, 00pa30oBaBLIMXCA B pe3y/abTaTe aBapHIHOro cbpoca CTOYHBIX
BOJ, 1A LeJieil HAJCXKHOH perncTpaluH B CTBOPaX KOHTPOJIA OKOHYaHHs
aBapHitHOI cuTyaLuH.

Jns nepedHCEHHBIX 3a7ay 1enecoo6pasiio HCIoNb30BaTh HCKYCCT-
BEHHBIE TPACCEPHI, YAOBIETBOPAIOLIHNE CIEAYIOWIMM OCHOBHBIM yCIOBHSAM:

- OHH ROMKHBI OBITh 6€30MacHBIMH B CaHHTapHO-THTHEHUYECKOM U
3KOJIOTHYECKOM OTHOLIEHHH;

- obnanath yCTOHYHBOCTBIO B TE€UEHHE UIMTENLHOTO BPEMEHH B TOJI-
Ile BOAbI BOJHOrO 00BEKTA U ONPENENATHCA C NIOMOUIBIO HECTIOXKHBIX Me-
TOAOB MPH HATHYHH Pa3IHYHBIX MTOMEX;

- HMETb HEBBICOKYIO CTOUMOCTb;

- obecreunBaTh X ONpeleIeHHe B BOAE NPH BECbMa MaJIbIX KOHLIEH-
TpaLMAX;

- HE JOJKHBI H3MEHATh (YXyAWaTh) PHU3HYECKHE CBOHCTBA BOABI BOA-
HOro o6bekTa.

BceM 3atuM Tpe6GoBaHHSM yIOBIETBOPSAIOT (hIyopecueHTHbIE Tpacce-
PBI-MapKephl, PHIOTaBIHBAaEMbIC W3 HHEPTHBIX NOJMMEPHBIX MaTrepHa-
JI0B, HeB3aWMoAeiicTBylomiMX ¢ BogHoH cpenod. ITo paspaboraHHoi B
I'’XHW meroauke TakHe Tpaccephl PErHCTPHPYIOTCS B BOAE B YCIOBHSAX
oueHb OonpunxX pa3baBieHuit (MIPH 3HAYEHHAX KPAaTHOCTH pa3baBiieHus 10
10°).

OCHOBHBIMH 3TanaMH BBLITNOJIHEHHST TPACCEPHOTO JKCTMEPHUMEHTA,
HMHTHPYIOLIETO aBAPHIHHYIO CHTYALHIO, ABIAIOTCH:

- u3y4yeHue ocobeHHocTeH 06BbEKTa HCCIen0OBaHUH M paspaboTka cxe-
MBI 3KCIIEPHMEHTA;

- NPUroTOBJIEHHE HHAHKATOPOB C 3aaHHBIMH XapaKTEPHCTHKAMH;

- IPOBEJIEHHE THAPOMETPHYECKHX paboT;

- BBEACHHE Tpaccepa B HCCleNyeMblii BOMHBIR OOBEKT MO CLIEHAPHIO
MMHTALMH aBapUHHOro cOpoca CTOYHBIX BOA;

- ot60op Nmpo6 BOAKI MO 33laHHOI cxeMe;

- KOJIMYECTBEHHOE ONpejeneHHe Tpaccepa B oToOpaHHBIX Mpobax u
o6paboTka nonyyeHHo# HHpopMaLHy.

60



P 52.24.627—2007

7.2 Nizy4enne ocobennocTeli 06beKTa HCCAeA0BAHMIH H
pa3pa6oTka cxeMbl IKCHEPHMEHTA

IepBslii 3Tan TpaccepHbIX 3KCNEPUMEHTOB, HE3ABUCHMO OT KOHKpET-
HBIX 3a71a4 DKCIEPUMEHTA, BKIIOYAET JETANbHOE 03HAKOMIICHHE C MMEIO-
IMAMHCA JAHHBIMH, XapaKTEpM3YIOIMMH OOBEKT HCCIENOBaHHA. IJTOT
3Tam, B ciiyyae HEOOXOAMMOCTH, BIUTIOMAEeT: PEKOrHOCLHPOBOYHOE obCie-
JIOBaHME y4acTKa NMpOBEAEHUS paboT, B pesybTaTe KOTOPOrO YCTaHABIIH-
BAalOT OPHEHTHPOBOYHBIE CKOPOCTH TEYEHMS PEYHEIX BOJ; ONpeeNcHHe
PacCTOSHUA MEXIy MHTEPECYEMbIMH TOUKaMH H CTBOpaMH; BBIOOp CTBO-
pOB, BEepTHKaJIEH ¥ rOPH3OHTOB oTOOpa npo6; cocTaBieHHe cxeMbl oTOopa
npo6 M mepeMeleHHit monepek H BAOMbL BOXHOr0 OOBEKTA; BHIABICHHE
BO3MOXHBIX MEMIAIOIHX OMNPENENEHHIO TPACCEPOB YCIOBHA (Hanuuue
NIIEHKH He(TEempOAYKTOB, GONBIIOE KOMHYECTBO MENKHX BOAOPOCIEH MK
B3BEILUECHHBIX BEILECTB) U T.A. Upe3Bbi4aiiHO BaXXHOIi ABIAETCA M OPHEHTH-
POBOYHas OLEHKa (pacyeT) O)KMIaeMbIX KpaTHOCTeH pa3baBneHus Tpac-
CepHOro BemiecTBa B MecTax otbopa npo6. [ocnenHee HeoGXxoauMo A
TOrO, YTOOBI NIPH NMPOBEAECHHH TPACCEPHOTO IKCIEPUMEHTA B OTOOPaHHBIX
npo6ax KOHLEHTPALXH HHAHKATOpa ObUIH JOCTaTOYHBIMH IS €r0 HAIEXK-
HOTO KOJIHYECTBEHHOTO ONpeeeHNs.

7.3 IIpuroroBJieHHe HHAHKATOPOB C 3aJaHHBLIMH
XapaKTepHCTHKAMH

IMocne Toro, kak CIUIAHMPOBaHa oOILIas cxema 3KCIEpPHUMEHTa, OI-
penensoT Heo6XoauMBbIE, Pa3IMYAIOMMXCA MEXAY coboi Mo crekTpy
(ryopecueHI MY, HHAMKATOPhI, @ TAKXKE MX CTapTOBble 0OBEMBI, BEIOHpa-
10T HEoOXOAMMYIO TIOTHOCTh M Pa3Mephbl YACTHLI, YCIOBHS TPAHCIIOPTH-
POBKH MHAMKATOPOB H T.N. B 1a60paTOpHBIX YCIOBHAX MPHUrOTABIHBAIOT
mcoxoxonuempngonannue npenaparhbl ¢ HeoOXOAUMBIMH CBOWCTBaMH B
HYKHBIX o6bemax".

B npakruueckoit pabore Xopowio 3apeKOMEHIOBAIM cels KHIKHE
NpenapaTtel B BHIAEC BbICOKOKOHLEHTPUPOBAHHBIX CTaGHIM3HPOBaHHBIX
cycrnieHsuit. OHu feuresie, Jerde o3upyloTes, pasbaBisiorcs (pacmycka-
I0TCS1) NPH NPUTOTOBJIEHHH CTAPTOBBIX KOHLEHTPALMii HHAUKATOPA.

DB nacrosuiee Bpems B TXH paspaGoTaHsl (M MOTYT rOTOBHTBCA VIS 3aKA3uM-
KOB) [IBa THNa KOHLEHTPHPOBAHHBIX TPENapaTa, KOTOpHC B pac(acOBAHHOM BUIE
TPAHCIIOPTHPYIOTCA Ha JIOGHIE PACCTOAHMA.
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HemocTaTkoM 3THX NpenapaToB ABJSETCS INOIMOJHHUTENbHAs Macca.
Haub6osee onTUMansHBIM ABJIAETCA Takoe cooTHowenue B 10 i1 cycnen-
3un: 40 r cyxoro npenapara Tpaccepa.

IMpuroTtoBnenue pabouell CycneH3MH Tpaccepa peKOMEHOYETCs Npo-
HM3BOJUTH HEMOCPEACTBEHHO IEpe]] €€ NPHMEHEHHEM NyTeM pa30aBieHHs
(pacnyckaHHs) HCXOQHOro KOHLEHTPHPOBAHHOIO NpenapaTta B HEOOXOAH-
MOM KOJIHYECTBE BOABL [ NMPHroTOBNIEHHs Tpaccepa MCMOJb3YIOT BOLY
TOro BOJHOIO OOBEKTa, rae NMPOBOAMTCS IKCNepHMeHT. Eciim ora Bona
CHIILHO 3arpsA3HeHa HeQTernpoJyKTaMH, B3BEILEHHBIMHM BELIECTBaMH, TO
JUlsl TIPUTOTOBJIEHHS pabouell CyCleH3MH MOXHO HCIOJIb30BaTh JAPYryIo,
MeHee 3arpA3HeHHyl Boay. Jlis mpUroToBieHHs cTapToBoro obbema
KOHLEHTPHPOBaHHbIH Mpenapar pa30aBiAlOT NpPAMO B €MKOCTH J03H-
pyroLiero ycTpoicTsa (pucyHok 4).

1 — emkoctb BMecTuMocThio 0,2 M3; 2 — natpy6ok; 3 — pe3HHOBBIH LIAHT,
4 — nonnaBoK M3 NEHOMIACTa; 5 — BO3AyIUHas TpyOka; 6, 7 — peryaupoBoUHbIi
BUHT; 8 — cMeHHas 1aiH6a ¢ kanuGpoBaHHbLIM OTBEPCTHEM;

9 — ypoBEHb BOABI B EMKOCTH

Pucynok 4 — Cxema J031pyloLero ycTpoicTBa AJist BbIIIyCKa
pacTBopa Tpaccepa B BOJHbII 00bEKT

IpumepHyI0 HEOOXORUMYIO A1 MPOBEAEHHUS JKCIIEPHMEHTA KOHIICH-
TPaLUMIO TPaccepa paCCYHTBIBAIOT HCXOJA M3 IUIAHHPYEMBIX 00BEMOB
cbpacbiBaeMOro pacTBOpa Tpaccepa U 0XKMAAEMbIX B KOHTPOJIBHOM CTBOpE
Ha BOJHOM 00BbekTe (0 MaKCHMYMY) KOHLIEHTPaLUi YacTUL Tpaccepa.
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7.4 TIpoBenenue ruapoMeTpHYecKHX pabor

B 06Bem ruapoMeTpryeckux paboT BXOAMT:

- U3MepeHue 3HayeHHuit pacxofa, cOpachBaeMoOro B BOAHBIH OOBEKT,
pacTBopa Tpaccepa JIM60 pacxosia NOTOKa CTOYHBIX BOJ, B KOTOPBIA npo-
H3BEJICHO BBEIEHHE Tpaccepa B TEUECHHE BCEro MEPHOAa MMHMTALMM aBa-
puitHoro cbpoca;

- U3MepeHHe Mop(hOMETPHYECKHX XaPaKTEPHCTHK, CKOPOCTH TEUEHHS
W pacxo/la BOAbl B PEYHOM MOTOKE B KOHTPOJIBHBIX CTBOpAX MEPEN JKCIe-
PMMEHTOM HJIH B IEPHOJ UMHTALINK aBapHitHOro c6poca CTOYHEIX BOJI.

7.5 BBeaenHe Tpaccepa B MCCJIeyeMblif BOAHbIH 06beKT

PexxiM  BBeZIEHHS TPaccepa B HCC/EMYEMElit BOAHBIH 0GBEKT 3aBHCHT
OT KOHKPETHOH CX€MBI 3KCIIEPHMEHTA.

B cnydae umMutanuu asapuitHoro c6poca CTOUHBIX BOJ KOHKPETHOTO
NpeaAnpHATHsA, BBCACHHE Tpaccepa MPOBOLAAT B CTOYHBLIC BOABI 3TOro
HPEANpPUATHS B PeXHUME aBapHItHON CHTyaluu:

- BbIOMpaeTCs HECKONbKO BapHaHTOB MPOJOKHTENBHOCTH HMMTH-
pyeMoro aBapuiiHoro c6Gpoca (Tpaccepbl, OTIMYAIOLIMECS IO OKpAacKe,
cOpaceIBalOT ONHOBPEMEHHO HJIH MO OYEPEAH, HO C Pa3sHOH NpPOIOIIKH-
TEABHOCTBIO HHXEKLIHH);

- BeIOHpaeTca BHA pacnpeiesnenus BO BpeMeHH cOpachiBaeMBIX 00be-
MOB pacTBOpa TpaccepoB (lienecoo6pasHo, yTo6sl OH COOTBETCTBOBAI
HauGonee BEPOATHOCTHBIM YCIIOBHAM MOTEHLUMAIBHO BO3MOXHOIO aBa-
puitHoro c6poca).

Hmuranuio aBapuitHOro c6poca MOXXKHO BEHINOJIHATE H IYTEM HHXKEK-
I[HM Tpaccepa HEMOCPEACTBEHHO B BOJAHBIH 0OBEKT B 33aaHHOM TOUYKE Ce-
YEHHs BOJHOrO MOTOKA.

BO3MOXXHOCTh HCMOJIB30BAHHA JOCTATOYHO OONBUIMX CTapTOBBIX
KOHIEHTpauuii Tpaccepa B COYETAHMH C BBICOKOH YYBCTBHTENBHOCTHIO
METOJa €ro KOJMYECTBEHHON PErHCTpalyy B BOXHOM OGBEKTE MO3BONAET
NPHMEHATH HEC/IOXKHBIE NO3UPYIOUHE YCTPOHCTBA. YUHTHIBa HEeoGX0aH-
MOCTb pabOThI B Pa3IMYHBIX PEKMMAX WHXKEKUHH Tpaccepa W INMPOKHH
JHAana3oH MpoCTpPaHCTBEHHBIX MacmTaboB BOAHBIX OOBEKTOB, rie MOTYT
MIPOBOAMTLECS TpaccepHBIE 3KCIIEPHMEHTHI, PEKOMEHAYETCs MCIONB30BaTh
YHHBEpCaJIbHOE HO3UPYIOIICE YCTPOHCTBO (CM. PUCYHOK 4), MO3BOJIAIOLIEe
NPOBOAMUTL BBEACHHE TPaccepa B 3aJaHHOM peXHMe NMPaKTHYECKH B JIO-
60it BoAHEI OOGBEKT, B TOM YHC/IE HEMOCPEACTBEHHO B MOTOK CTOYHKIX

63



P 52.24.627—2007

BoA. [lna paboTel JO3MPYIOLIEr0 YCTPOMCTBA He TpeGyeTcs dHepromnura-
HHe. O6beM HaKOMUTENbHOW E€MKOCTH JO3MPYIOILEro BbIMYCKHOrO YCT-
poiicTBa cocTasset 0,2 M, YTO ABMAETCA ONTHMATBHEIM IS IPOBEICHUS
TpaccepHBIX HCCIIEN0BAHWH Ha CaMbIX pa3HBIX BOJHBIX oObekTax. Ecnu no
YCIIOBHAM MOZENMPOBaHHUs TpeOytoTcs Gonblune pacxoasl cOpacbiBaeMbIX
CTOYHBIX BOJ, TO B YKa3aHHOe o0OOpynoBaHHME ROJKEH OBITH BKIIOYEH
3NIEKTPHYECKHI HAcOC, C NOMOLLBI0 KOTOPOrO MOXHO M0/AaBaTh K CMECH-
TEJIO AOTONHUTENbHBIE 00BEMBI BOJIbI H3 BOOHOI'O 0OBEKTA.

B mo3upyroweM yCTpoHCTBE C MOMOLUBIO CMEHHOW 11ai6Obl §, nMero-
mei KanMOpoBaHHOE OTBEPCTHE, MOXKHO PEryJIHPOBATh HANop BOXBI, KO-
TOpbIi onpenensiercss [NyOMHON pacrioNodXeHHUs BOJHOTO OTBEPCTHS
uutadra AH. TIpy Heo6X0AMMOCTH BBEIEHMS Tpaccepa B peXHMeE MHOIO-
TOYEYHOH MHXKEKLUMM LIJAHT 3 3aMEHAI0T Kabesb-1JIaHroM, COCTOSIIHUM
u3 10-20 TOHKMX NOJNUXJIOPBUHWIOBBIX TPYOOK, 1O KOTOPBIM OCYIIECTB-
JIs€TCA HE3aBUCHMOE BBEACHUE Tpaccepa B pa3iHYHBIE TOYKH CEUYEHHS TO-
TOKa. YCTaHAaBiAMBAA COOTBETCTBYIOLIMM o6pa3oM 1waiiby &, MoXxkHO pea-
JIM30BaTh CXEMY BBEACHHA Tpaccepa C Y4eTOM pacxoja BOABI B KaXKIOH
TOYKE BBEJCHHA (PEXKHUM B3BEIIEHHOH MHOTOTOUEUHON MHXKEKLIUH).

HHorna no ycnoBui 3KcrepUMeHTa TpeOyeTcss HCMONB30BaHKUE TaK
Ha3pIBAEMOr0 MeToJa BHeApeHHs oObeMa HHAMKAaTOpa B HCCIENyEeMBbli
BOZHBIH NOTOK. B 3TOM cnyyae 06beM HHAMKATOpa BBOAAT (BHEAPAIOT) B
3alaHHYI0 TOYKY CEYEHHs BOAHOTO MOTOKa (MMHTaLMs 3a1noBoro cobpoca
npd TpaHCNOpTHOH aBapuu). A peanu3auuH 3TOrO MeToja Lenecooo-
pa3Ho Hcnonb3oBath paspaboraHHoe B '’XH npoctoe TexHHueckoe MpH-
crocoGneHHe, cxeMa KOTOpOro npeAcTaBieHa Ha pucyHke 5. C nNoMolbio
JIBYX IWITaHr 1, ogHa M3 KOTOPBIX 3aKPerieHa BEPTHKAIbHO B HOCOBOIA
(xOpMOBO#) yacTH JIOAKHM (KaTepa) 9, CUCTEMBI pacTskeKk 7 U rpysa 6 no-
maBokK 3 ¢ 3aKpenicHHOH Ha HEM HaKOMMTEJIbHOH €MKOCTBIO 2 yCTaHaB-
JIMBAIOT Ha HYXXHOH riy6uHe BogHOro obrexra. HakonurtenbHylo eMKOCTb
M3rOoTaBJIMBAIOT W3 MOJMITHIEHOBOIO pykaBa HeoOXOAMMOH BMECTHMO-
CcTH. BepxHHii KOHel| HaKOMHMTENBLHOH €MKOCTH 3aKpeIylEH Ha TAXKEIOM
METAJIJIHYECKOM KOJBLE 5 M BO3BBILIAETCS HAJ NOBEPXHOCTHIO BOIBI Ha
15-20 cmM. Ilocne Toro, kak CHCTEMa CMOHTHPOBAHA, B HAKOMHWTEJILHYIO
€MKOCTh HANHBAIOT HHIHMKATOp, 3aTEM JIOAKA (KaTep) BMecTe ¢ obopyno-
BaHHeM zpelidyer k HeoOXoaHMOR Touke BBEAEHHs Tpaccepa. B HyXHbIi
MOMEHT BpEMEHH, C OMOILBI0 HHKcaTopa 8 OCBOOOXKIAAIOT KOHEL, BEpXHe-
ro LIHYpa, yAep>KHBAIOLIETo TXeI0e MeTauIndeckoe KoablUo S. Konbuo 5
nazaeT Ha NOBEPXHOCTH MoMnnaBka 3, yBiekas 3a coboil MoJHITHICHOBBIN
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pykas. ITpu 3tom cTapTOBBIH 06BEM Tpaccepa, HMEIOILMIT EPBOHAYAIEHO
dopMy umnuuapa, yTpauHMBaeT OrpaHMYHBAIOLLYIO €r0 GOKOBYIO MOBEPX-
HOCTb ¥ CTAHOBUTCS YYaCTHHKOM TOTO CIIOXHOTO JBHXXEHHS BOJHOTO TO-
TOKa, KOTOPOE HMEET MECTO Ha JaHHOM YYacTKe BOAHOTO OOBEKTa.

7.6 OrGop npoG Boab! Ha BOAHOM O0beKTe

KoHnuenrtpauus Tpaccepa ompenensercd nabopaTOpHBIM MyTEM C HC-
nonb3oBaHKeM 0ToOpaHHbIX Mpo6 Boasl. IIpu aToM oT6op npob Boas! A
onpeAeneHua KOHIEHTPALHH Tpaccepa ABJIAETCA OAHHM M3 BaKHEHLIMX
3JIEMEHTOB TPAaCCEPHOTo 3KCIIEPHMEHTA Ha BOAHOM o6bexre. OT TOrO, Ha-
CKOJIBKO MPaBHJIbHO CIIAHHPOBaH H OCYILECTBIIEH oTGOp mpo6, 3aBUCHT
Penpe3eHTaTHBHOCTE MOMYYEHHBIX B PE3YIIBTATE MCCIEIOBAHMUA JAHHEIX.

1~pa3beMHbIE MITAHTH, YACPKHBAIOIIHE BEPXHEE KOMBLIO;
2—-HakomHTeNbHAA EMKOCTD (TIOJIMITHIICHOBRIH pyKaB); 3—-NOMIaBokK;
4—craproBbiit 06beM HHAMKATOpA; 5S—BEpXHEE KONbLO; 6-Tpy3;
T—-pacTaxku (KanpoHOBhIE HIHYPEI); 8—~(pHKCATOP BEPXHETO LIHYpa;
9-HocoBas (KOPMOBAs) 9acCTh JIOAKH

PucyHok 5 — Cxema BBeiIeHHS HHIOMKATOPA B BOAHEIN OGBEKT
METOZOM €ro BHEAPEHHS
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Buavane otGop mpo6 BOABI NPOBOAAT B MMHUTHPYEMOM HCTOYHHKE
aBapwiiHoro cbpoca crouHslx Boa. Ecim Tpaccep mpexacrout cOpaceiBaTh
HeNoCPEACTBEHHO B BOAHBIH OOBEKT, TO JIOCTATOYHO OAHOTO O0TOOpa Mpo-
661 BOABI HENOCPEACTBEHHO B RO3MpYIolieM yctpoiictBe. Ecnu cbpoc
Tpaccepa OyeT OCYIIECTBIATECS B NIOTOK CTOYHBIX BOA, TO JUIA MONydYe-
HMs npoduis pacnpeeneHns KOHLEHTpaUMH Tpaccepa B CTOYHOH BojE
NpOBOJAT 0T6Op psaa nNpob B TeUeHHE BCEro MEPHOJa MMHTAUUH aBapHii-
Horo cOpoca CTOYHbIX BOJ.

Ha BogHOM 00beKTE HCMONB3YIOT T€ MJIH HHbIE PaA3HOBHIHOCTH JABYX
OCHOBHBIX CXeM oT6opa npo6 BosI:

1) oT60p Npo6 B KOHTPOJBLHBIX CTBOPAX C LieNbi0 HabnMloAeHHs 3a oc-
HOBHBIMH XapPaKTEPUCTHKAMH IEepeMeILaloILEeHCs 30HbI 3arpA3HEHHBIX BOJ
yepes 3TH CTBOPHI,

2) ot6op npob 1o ceTke CTaHUMH C LeNbI0 HabMIOAEHNS 3a NpOCTPaH-
CTBEHHO-BPEMEHHO# 3BOJIIOLMEN LuleHia MEYEHBIX TPaccepoM BOAHBIX
Macc B BOJHOM 00bekTe.

IMepByio cxeMy oT6opa Npo6 MCMONB3YIOT, Kak MPaBHIIO, HA BOAOTO-
Kax ¥ MPOTOYHBIX BOJOEMaX, a BTOPYIO — Ha MaNOMNpPOTOYHbIX, HEMPOTOU-
HBIX BOJIOEMAX HJIH BOJOEMAX CO CJIOXKHOH CTPYKTYpOii TEYEHHH.

Jina peanusanuu ot6opa mpo® BOABI MO MEpBOH CXeME HCMONB3YIOT
TEXHMYECKHE CpeJCTBa ONHOMOMEHTHOro otbopa npo® BO Bcex Ha3Ha-
YeHHBIX TOYKAaX CEYeHHS MOTOKa (pPHUCYHOK 6). [lns 3TOH Ienu B 3a1aH-
HBIX CTBOpaX MNOMEpeK BOJOTOKA HATATMBAIOT KaNpOHOBBIA TPOC, K KO-
TOPOMY KPENAT HeOOobIIHE NEHOIACTOBBIE MOTUIaBKU. UHCIIO nonjaBkoB
M MECTO HX YCTAHOBKH JO/DKHBI COOTBETCTBOBATH YHCIY H MECTOIMOJIONKE-
HHUIO BepTHKane# orbopa nmpo6. Ha momsaBkH noaBeUIMBAIOT T'HPISHABI
npucnocobnenuit ang otbopa npob, KOTOphIE NPEACTaBIAIOT OO0 OT-
Pe3KH KalpOHOBOTO IIHypa JAJIMHOH, HECKONBLKO MEHbLUEH, yeM riyOuHa
BOJOTOKa Ha JAHHOH BEPTHKA/H, C 3aKPEIUIEHHHIMM Ha HHX €MKOCTAMH
1 orb6opa npoG Bozakl. BepxHuit KOHEN LIHYpa TUpJISHIABI KPEnaT Ha OC-
HOBHOM TpOCE, a K HIKHEMY - TIPHKPENIAIOT Ipy3. B kauecTse emkocreii
Juis orbopa npo6 HCNoNB3YIOT MOIHATHIIEHOBEIE GYTEUIH BMECTHMOCTBIO
or 0,25 1o 1 1. Yneno u MectononoxeHue OyToulel B THPASHAE JOHKHbBI
COOTBETCTBOBAaTb YHCIY M MOJIOXKEHHIO TOYEK oTOopa mMpob Ha naHHOIA
BepTHKaNY. byThiny ans oT6opa 3aKpHIBAIOT CrieuuUalbHBIMU TIPOOKaMu CO
BCTaBJICHHBIMH B HMX ABYMs CTEKIAHHBIMH TpyOkaMu 7 pasHO# IUIHHBI
(cM. pucyHok 6). U3Mensas quamerp TpyOKH, Yepe3 KOTOPYIO NMPOHCXOAUT
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3a60p BOIBI, MOXXHO H3MEHATh BPEMA HanolHeHHs OyTsuleit. OGBIYHO 3TO
BpeMA BRIGHPAIOT paBHBIM He MEHEE 2 MHH.

e R = R~ AW~

[ A\,

2N

CocraBHble 4acCTH YCTPOWHCTBa (BHH3Y):
1 — otk neHomaacTossiit (500x500 Mm);

2- Tpoc KanpoHoBx1H (auamerp ceueHus 6 Mm); 3— rpy3 (Maccoii 1 — 2 kr);
4~ eMKOCTb 1A NPOO6EI; S— KOMBLIO 110 AHAMETPY EMKOCTH;
6-nnacTHHKa METANTMYECKaA [ KPETUIEHHA EMKOCTH Ha Tpoce;

7- Tpy6ka juis HaGopa Boasl

PucyHok 6 — CxeMa pa3MellleHHs YCTPOHCTBA Ul ONHOMOMEHTHOTO
or6opa npo6 BOABI MO CEYEHHIO PEKH B KOHTPOJILHOM CTBOpE
(BBEpXY)

Ilpurorosennas as orbopa npob cHcTeMa B HYXKHEIN MOMEHT Bpe-
MEHH PEe3KHM IBHXXCHHEM BBEpPX OJHOTO M3 KOHIIOB OCHOBHOrO Tpoca
NPHBOAMTCA B JeiicTBHE. IIpH 3TOM MOMJIABKH OJHOBPEMEHHO NEPEBOpa-

YHBAIOTCA, M BCE THPJAHALI MOJ AEHCTBHEM IPy30B YCTaHaBIIMBAIOTCS Ha
BEPTHKAISAX.
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ITo ucreuenuu BpeMeHM HamonHeHus OyThuieil nepsblil oT60p Mpob
cuMTaeTcs 3aBepiueHHbIM. s cienyrowero (oyepeaHoro) orbopa npob
OyTBUTH B rHpIAHAAX 3aMEHAIOTCA HA HOBble. I'MpIAHABL YCTaHaBIHBAIOT
Ha IJI0TUKax ¥ 0TOOp Npob B 3anaHHOE BPeMs MOBTOPSIOT.

Taxkwue xe npo6ooTOOPHUKH, THPIAHALI Npucnocobiaenuit ans otbopa
po6 BOABI TOJBKO 6e3 HATATMBaHMA OCHOBHOTO TPOCA, HCIOJB3YIOT H IIPH
NpOBEeJEHHH TPACCEPHBIX 3KCIEPUMEHTOB Ha Bojxoemax. B stom cnyuae
THPJISIHADI, 3aKperIeHHbIe Ha MOMIaBKaX, cOpacklBaloT ¢ UAYLIEro Mo 3a-
IaHHoMY paspe3y cynHa. ITocne HanonHenuss GyTbuieit Ha o6paTHOM my-
TH CyAHa npoboOTOOPHHUKH NOAHHMaOT Ha OOpT.

Ecnu ruspoavHaMHuecKHe YCIOBHsA BOAHOrO 0OBEKTa TaKOBBI, YTO
NIPOCTPAHCTBEHHO - BpPeMEHHas 3BOMOLMA uuieda MpOUCXOOUT HOCTa-
TOYHO MEIJIEHHO, MOXHO HCHOJb30BaTh ObicTpopaboTaroimi GatoMerp.
B s10M cnyuae 10ikHBI ObITE 0O€ecriedueHb! yCOBHS HAEXKHOH TPOMBIBKH
6aromerpa uucToi MpotouHoif Boaoi. Cpokn or6opa mpod Boabl Ha3zHa-
4aloT MO pe3ylbTaTaM NMPOTHOCTHYECKOrO pacyeTa Mo MaTeMaTH4eCKOH
Mogzend. Havano orbopa H0/KHO COOTBETCTBOBaTh  MHHHUMAaJBHOMY
BpeMEHH TnpHxoaa (poHTaNbHON YacTH 30HBI BBICOKO3arpA3HEHHBIX BOJ

(r.e. ¢ yuerom 3HaueHHil Ty gp(min), OKOHYAHHE — MAKCHMANLHOMY BpE-
MEHH MPHXOJA XBOCTOBOH YaCTH 30HbI 3arpA3HEHHBIX BOA (C yYETOM 3Ha-
YEeHUH Ty, yo(max) ). A% BU3yanbHOr0 OPHEHTHPOBOYHOI'O KOHTPOJIS 3a 30-

HOH BBICOKO3arpsA3HEHHBIX BOJ B MECTE BBEIEHHMs Tpaccepa B BOIHBIH
0o6BEeKT B Hayane M KOHLE HMHTHPYEMOro aBapHiHOro cbpoca MOXHO
6pocuTh HabOpE! MOIIABKOB, KaXKIblii U3 KOTOPHIX CHAGXKEH NMPHTOIUIEH-
HBIM TPY30M JUIsl YCTOHYHMBOCTH MOIUIaBKAa MPOTHB BETpa. 3a BpeMs Mpo-
XO0XJIEHHs 30Hbl BLICOKO3arPA3HEHHBIX BOJ Yepe3 CTBOP PeKH odluee unc-
J10 0T60pOB MPOOH BO BPEMEHH IOMKHO cocTaBiaTh He MeHee 10-15. Ilpu
Hanuuuy nomnaBkoB 3-4 oT6opa npoG nenaroT [0 X MPHXOJa U CTOJIBKO
K€ MOCJIe NPUX0/a NOMIABKOB, 3aMbIKAIOLLMX aBaPHIHHYIO CHTYALUIO.

Jna pnurensHoro xpaHenus (Gonee Tpex CyTOK) nmpoObl KOHCEpBH-
pyIoT xs0podopmom (2-4 M Ha 1 11 Boawn).

7.7 Koau4ecTBeHHOe OnpeeieHHe TPaccepa B 0TOOPAHHbIX
npobax 1 o6paboTka noayueHHoi HHGopMauHu

KonnuecrseHHoe onpenenenne Tpaccepa B npobax BOAbI OCHOBAHO Ha
¢unpTpauru u3MepeHHoro obbeMa BOIBI uepe3 MeMOpaHHBI GQHILTP C
pasMepamy 110p, MEHBIIHMH, 9e€M JHAMETPBI YacTHI{ Tpaccepa, U Iocle-
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JYIOLIEM MOJCYETE YHCIIa YaCTHIL B [0JIE 3pEHUS TIOMHHECIIEHTHOTO MHK-
pockona (MHKpockonupoBaHue). IIpoGel GuIBTPYIOT TakuM o006pasom,
4TOOBI MCKJIIOYHTH BO3MOXHOCTH 3arpssHenHs paboueii NoBepXHoOCTH
MeMOpaHHOro punbTpa. OTO6paHHyI0 MpoOy BOABI TWIATENBHO B36aNTHI-
BaIOT M 4epe3 MeMOpaHHEIi ¢uILTp ¢ AHameTpoM nop 0,45 MM GuasTpy-
foT B konby ByH3ena onpemenenssiii (duxcupyemsiit) o6sem Boampl. On-
THMAaNBHOH JUIA aHAIM3a, SBJIAETCA TaKas IUIOTHOCT YHCA YaCTHI, KOrja
Ha MOBEPXHOCTH MeMOpaHHOro QHILTpa IMAMETPOM 12 MM, COACPKHTCA
or 300 mo 500 wactuu. Ecimu xoHmeHTpauum Tpaccepa B npobax mana,
¢GunpTpanKIo BEXYT 0 TEX MOP, NMOKa npouecc AaibHelmed uIbTpaunH
HE€ CTAHET 3aTPYAHHUTEIIBHBIM BCJIICACTBHE KOJIbMATallUH Q)mlyrpa. 3anu-
TBIHi B BOPOHKY 06beM BOAB! (HHILTPYIOT JO KOHIA, H Ha 3TOM NpOLECC
¢bunpTpaLMM 3aKkaHYMBalOT. OUIBTPOBANIBHYIO BOPOHKY OCTOPOXHO, 4TO-
65l He 3arpA3HUTL GUIBTP, PA3BMHYHBAIOT, 1 (GHIBTP NEPECHOCAT Ha Npen-
MeTHOe cTeksto. CBepxy GMIBTP IUIOTHO NMPHKHMAIOT MOKPOBHBIM CTEK-
JIOM, TIOCJIE Yero NpeAMETHOE H MOKPOBHOE CTeka GUKCHPYIOT Ha Toplax
nunko# nexrtoif. ITonyyenHslil npenapat Tpaccepa MapKHUpYIOT (romacte-
POM M B TAKOM COCTOSHMH OH MOXET ObITh MUKPOCKOTIHPOBAH Cpa3y HIH
XpaHUTbCA HeompeneaeHHoe BpeMsa. OunbTpar U3 konbel byH3eHna nepe-
JIMBAIOT B MEPHBIA LMIHHAD, IA€ H3IMEPSAIOT €ro 06beM.

MHUKpPOCKONHPOBaHHE INpenapaTa Tpaccepa Ha NPEAMETHOM CTeKie
OCYILECTBJIAIOT ¢ MOMOLIBIO JFOMHHECLIEHTHOTO MHKPOCKOTIA NpU Bo30y-
®IAEHNH (IyopecueHIMH CHHe-(GHONETOBLIMH Ty4aMH (CBETOICAHTENbHAS
nmnactuHa 360-440 HM co ceerodunsTpom OC-1-4). B kauectse 3amu-
patoiuero cserodpunsTpa ucnoassyior JKC18+)XKC19. Kak npasuno, non-
CYET YaCTHIl Tpaccepa MPOBOAAT C NoMolkio o6sexTHBa —10X0,4 M OKy-
aspos 1,1x7. IIpy Heo6XOAUMOCTH BO3MOXKHO HCMONB30BaHHE OOBEKTHBA
40x0,65J1, a Taxke Jpyrux OKyJApoB. B mone 3peHHs MOMHHECLIEHTHOIO
MHKPOCKOIIA YaCTHLIBI Tpaccepa JIETko HACHTHOUUHPYIOTCS Jaxe NpH Ha-
JIMYHH TOCTOPOHHHX YaCTHIL MO APKOCTH, UBETY (UIYOPECLIEHLINH, @ TaKKe
no pazMepaM 1 GopMe YacTHLL.

Ilepen HauasoM nojcyeTa CEpHH ONHM3KMX MO KOHLEHTPALHAM Npo6
MPHTOTABIHBAIOT CEPHIO NpPEABapHTENbHBIX NMPOO C pa3nUYHOM KPaTHO-
CTBIO pa3baBiieHHs, aHAIH3 KOTOPBIX MO3BOJAET YCTAHOBHTH ONTHMAJIb-
HEIH 06BeM uisTpanuy.

Ha ocHOBe npocuHTHIBaHHA NOJIEH 3PEHHS BBIYHCIAIOT CPEAHEE YHCIIO
4aCTHII B [10J1€ 3peHHs.
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Yucno yactuiy N B €IMHHLE 0GBEMa, IM’, PACCYHTHIBAIOT 11O bopmyie

1000n S
N==V—". (116)

roe S — muouagb NOBEPXHOCTH GUIBTPa, CM’;
V — 06beM npoHIETPOBAHHON BOABI, CM;
n — CpefHee YMCHO YACTHI B OXHOM IOJIE 3PEHHUS;
a — IIoMWAMb 3PEHNS, CM”.

HHorna HeoOX0AHMO yXe B XOAE CaMOTO IKCIEPHUMEHTA MONYUYHTS,
XoTs Obl OPHEHTHPOBOYHO, KapPTHHY pacripefielieHHst Tpaccepa Ha Hccle-
JAyemoil akBaTopu. OTO ObIBAET CBA3aHO, KaK MpPaBUIIO, ¢ HEOOXOAHMO-
CTBIO BHECEHHS KOPPEKTHPOBOK B MPOCTPAHCTBEHHO - BPEMEHHYIO CXEMY
orbopa npo6 BOABI HA OCHOBE YTOUHEHHOH HHMOPMALHH O (HaKTHUECKOH
3BOMIOLIMH mneiida pacnpocTpaHeHHs Tpaccepa. B 3Tom ciydae uacth
npo6 (GHALTPYIOT 3€ch XK€ B XOJ€ BBINOIHEHHS SKCIIEPUMEHTA, M 3TH
GUIbTPEI cpa3y MUKPOCKONMMPYIOT. [IpH 3TOM B HENnsX 3KOHOMUH BPEMEHH
IPOCMaTPHBAIOT HE BCIO MOBEPXHOCTH (HIIBTPA, @ TONBKO ee YacThb. EcTe-
CTBEHHO, YTO B 3TOM Cllydyae HEO0O6X0ZMMO 00ECreynTh MOCTOSHCTBO OT-
HOLIEHHs MTPOCMATPUBAEMOH 4aCTH MOBEPXHOCTH QHILTPA K ero obiier
nosepxHocTH. Hanbosee npocTo 310 peanusyercs nmyTeM NpOCYHTHIBAHHA
noJiei 3peHus Mo JAByM MepeHAHKYIIPHBIM AHaMeTpaM GHIbTpa.

8 Ucnonb3oBanne pe3ynbTaToB Hab110AeHHi HA BOAHOM
o0beKTe 1)1 KOPPEKTHPOBKH NMPOrHOCTHYECKHX JaHHBIX

8.1 TlomyueHHbIe pe3ynbTaThl HAOMOAEHUH B KOHTPONBHBIX CTBOpaX
3a MepeMelleHHEM N0 PeUHO CETH 30HBI BBICOKO3arpA3HEHHBIX BOJ MOT'YT
6bITh MCNIONB30BaHB! I KOPPEKTUPOBKH HCXOAHOM uH$opmMauuu o pey-
HOM TMOTOKE U PE3yJbTaTOB NPOTrHO3a.

KoppexTupoBka ucxonHo# HHpOpMaLMK 10DKHA TPOBOAUTECS B Clle-
aylolleil nocne0BaTeNnsHOCTH: BHaYalle KOPPEKTHPYETCs CKOPOCTh Tepe-
MEILICHHsS CepeliMHBI 30HBI BHICOKO3Arps3HEHHBIX BOJ, 3aTE€M Mpolenypa
MoJTy4eHHs: MaKCHMaJIbHOH KOHIEHTPALWH 3arps3HAIOLIETO BELIECTBa, J1a-
nee YTOYHSETCS pacyeT BpEMEHH NPHOBITUS B KOHTPOJBHBIH CTBOpP $HpOH-
TaNbHOM M XBOCTOBO# 4acTH 3T0# 30HBI. [locie nepeuncieHHOro B 3aBH-
CHMOCTH OT 0COOEHHOCTH MOCTYIUIEHHS 3arpsA3HSIOILETO BEUIECTBA B BOJ-
HBI 0OBEeKT MOXeT ObITb CKOPPEKTHPOBAaH pacdeT COAEPXKaHHUS 3arpss-
HAIOILETO BellecTBa MO GOpMaM ero MUTpaLyH.
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8.2 Tleppoii BecbMa BaXkHOH XapaKTEPHCTHKOM, TpeOylolleil Koppek-
THPOBKH, SBJIAETCS CKOPOCTh NEPEMEIIEHHA 1O PEYHOH CETH BHICOKO3a-
IPA3HEHHBIX MacC BOAblL. J[1s KOpPEKTHPOBKH 3TOH XapaKTEPHCTHKH B
npenenax KOHKPETHOTO Y4acTKa PeKH TpeOyIOTCA HaqM4He pe3y]bTaToB
HaGII0ZICHHI 3a IPOXO0XIEHHEM BCEil 30HBI BHICOKO3arpsi3HEHHbIX BOZ, HC-
KyCCTBEHHOro0 (10 Tpaccepy) WM aBapHiHOTO NMPOHCXOXAEHHs (IO Bano-
BOMY COJIEPXAHHIO 3arpA3HAIOIIETO BELIECTBA MM CyMMapHOH €ro KOH-
LIEHTPaUMH B PacTBOPEHHOM BHJE M COPOMPOBaHHOM Ha B3BECH COCTOS-
HHUH) Yepe3 UCXOAHBIH M 3aMBIKAIOIIMIA Y4acTOK CTBOpHI (Ha MepBOM y4a-
CTKE PEKH HCXOIHBIH CTBOP MOXET ObITh PacmoyioXeH HEeNoCPEACTBEHHO
Ha MECTe aBapHitHOro BBIILYCKA 3arpsA3HAIOLIETO BewecTBa). Pacuer aeii-
CTBHTEJILHOH CKOPOCTH INEPEMELICHHs BBICOKO3arpA3HEHHBIX MacC BOJBI
Ha MHTEPECYEMOM YYacTKE PEKM MOXHO NONYYHTb, UCTIONBL3YA CIEAYIO-
1IHE BBIPAXKEHHUS:

tx,e - tn,a - TCT(YT)’ (117)

Uy =——
yr T ’ (118)
CT(¥YT)
rae Vyr - YTOYHEHHas CKOPOCTb NepeMElleHHs 3arpA3HEHHBIX BOIHBIX
MAacc Ha pacCMaTpHBacMOM Y4acTKe pekH, M/c;

ty.e kg - COOTBETCTBEHHO BPEMs (MeCALL, YHCIIO, HaChl, MMHYTHI), KOrJa
B HCXOAHOM M 3aMBIKAIOLIEM PeYyHOR y4acTOK CTBOpax GbLIO
3aQUKCHPOBAHO NPOXOXKIECHHE CEPEHHBI 30HBI BHICOKO3a-
IPSA3HEHHBIX BOA (CEpenvHBI MPOJOIBHOTO paclpeAeIeHUs ¢
KOHLIEHTPALMAMH 3arpA3HSIOIEr0 BELIECTBA Ha YPOBHE,
PaBHOM WM MpeBbIlatolIeM 3HayeHHe C,,);

Tcryr) - YTOMHEHHOE BPEMS INepeMelleHHd (1oberaHus) 3arpssHeH-
HBIX BOAHBIX MacC Ha paccMaTpHMBaeMOM PEYHOM Y4YacTkKe
(Gepercs Kak pa3sHHLIA MeX]y 3HAYCHHAMH I, W 1,, B Ce-
KYHJaxX);

L, - ANMHA pacCMaTPHBAEMOrO PEYHOTO Y4acTKa, M.

Ecnu 3HayeHus vyr ObUIM MONYHYEHBI NIPH PA3MUYHBIX PacXxoiax pey-
HOIi BOZIBI, TO LI€€CO00PAa3HO PACCYHTATh YPABHEHHE PErpeccHH A CTa-
THCTHYeCKOH cBasu THNA vyr= f{Q). [lonyyeHHOE B pe3ynbTaTe CTATHCTH-
YECKOT0 aHaJIW3a yPaBHEHHE MOXHO HCIIOJB30BaTh Al pacyeTa llapaMer-
pa vyr TNpPH NpPOrHO3e NMEPEMELICHHA N0 PeKe BRICOKO3arpAIHEHHBIX BOJ
NpU JPYTHUX THAPOJIOTHYECKHUX YCIOBUAX.
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8.3 Crnenyiowmer BaXHOI# XapaKTEPHCTHKOM ABIAETCA MaKCHMaJlbHasA
KOHLEHTpAlMs pacCMaTPUBaeMOroO 3arps3HAIOLIEro BELIECTBa B 30HE BHI-
COKO3arpA3HEHHBIX BOJ NPH NPOXOXCICHHH €€ Yepe3 3aMBIKAIOIMi HHTe-
pecyeMblif pe4yHOH y4acTOK KOHTPONbHEIHR CTBOP Cpyyy x- TaKylO KOPpPEKTH-
POBKY JKeNaTelbHO NMPOBECTH, €CIH MOJTYyYEHHOE 110 3aHOBO IPOBEJACHHO-
MY MPOTHO3Y NPH U= Upay= Uyr 3HAUEHHE C,op; OTIHYAETCS OT (ak-
THYECKH 3aperHcTpupoBaHHoro Gosee ueM Ha 5 %.

KoppexTHpoBka OCYIIECTBIAETCA NOJ60POM TAKOTO 3HAYEHHA KO-
¢bumeHTa caMOOUHILEHHA peyHor BoAbl Ky, TIpH KOTOPOM pa3sHHLa Me-
Iy TPOTHOCTHYECKHM M (akTHYECKHM 3HAYEHHAMH C,. OyaAeT mpak-
THYECKH HECYLIECTBEHHOH. {11 HEKOTOPHIX 3arpsA3HAIOLIMX BEILECTB MO
pa3HbIM NPHYUHAM, B T.4. B CBA3H C HECOBEPIUIECHCTBOM (opManu3auru
NPOUCXOIALINX MPOLECCOB (HaNpHMep, A ONMHCAHHS PacCTBOPEHHs Ie-
peMeLIAIoLIErocs Mo IHY Pyclia PeKH «THKENOro» TEXHHYECKOro MpoayK-
Ta), ko3 PuuneHT Kyr MOXKET OKa3aThCsA CO 3HAKOM «MHHYC».

8.4 Ilocne nomyueHNs yTOYHEHHBIX 3HAYEHUH vyr H Kyr NpOBOAHT-
Cl KOPPEKTHPOBKA 0XKH/AEMOro MO MPOTHO3Y BPEMEHH, KOTAa (GpoHTanb-
Has 4acTh 30HBI BHICOKO3arpA3HEHHbBIX BOJ JOCTHIHET 3aMBIKAIOLIETO HH-
TepecyeMblil YYacTOK PEKH KOHTPOIBHOI'O CTBOPA Ty g4, JaHHYIO KOppek-
THPOBKY OCYIUECTBISIOT MyTeM IPOrOHKH MporpamMmel pacyera Ha [I9BM
¢ noaGopOM Takoro 3HaueHus ko3QGHULIUEHTA ayyr, MPU KOTOPOM PaccyH-
THIBAEMOE 3HAYEHHUE Ty, NPH HCIIONB3OBAHHHU MOJYIEHHBIX 3HAYEHUH Dy
u K, 6yneT uMeTh MUHHMAaJIbHOE OTJIMYHE OT (JaKTHYECKOTO. Y TOUHEHHOE
3HaueHue koddduunenta ayrcaenyer noabupars B npensenax 0,01 - 0,45.
C yBenuyYeHHeM 3HA4YEHHH ayr PACCUMTHIBACMBIC 3HAUYEHHA MapameTpa
Ty, ¢p CHHXKAKOTCS.

AHaJIOTHYHYIO NPOLEaYPY BBIMOIHSAIT AJI KOPPEKTHPOBKH OXHIae-
MOT0 110 MPOTHO3y BPEMEHH, KOIla XBOCTOBAS YaCTh 30HBI BHICOKO3arps3-
HEHHBIX BOJ| JOCTHIHET 3aMBIKAIOLIEr0 HHTEPECYEMBIIl Y4aCTOK PEKH KOH-
TPONBHOLO CTBOPA Ty, KOPpEKTHPOBKAa NPOBOAMTCA MyTEM MPOTOHKH
nporpamMmsl pacyeta Ha IIDBM ¢ noabopoM Takoro 3Ha4eHHs Ko3pQHLH-
enta fyr, IpH KOTOPOM PacCMaTPUBAEMOE 3HAYEHHE Ty, MPH MCIOJL30-
BAHUH MOJNYYEHHBIX 3Ha4YeHuil vyr, Kyr ayr OyAeT HMETb MUHMMANBHOE
oTnH4Ke OT PaKTHYECKOTO.

YToYHEHHOoEe 3HaYeHHe Kkodd¢uuueHta fyr crneayer noabuparb B
npenenax ot 0,01 o 0,2. C yBennueHHeM 3Ha4deHHH fyr paccuMThIBae-
Mbl€ 3HA4YEHHMd MapaMeTpa T,,, yBenuuupaiorcs. Ecnm B cTBOpE, 3aMbI-
KAaloUIeM pacCMaTpHUBAEMblii y4aCTOK DEKH, 1O pe3yibTaTaM MpOrHo3a
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3Ha4€HUSA Cuyy, CTANMH Gu3kH K ypoBHIO C,, U B pacnpe/icIeHHH KOHIIEH-
TPalUMH 3arpA3HAIOLIErO BELIECTBA B XBOCTOBOH ero 4acTH Habmonaercs
JOTIONHHTENBHBIH MUK (POCT) 3Ha4YeHHit KOHLIEHTPALMH, TO AJI 3TOrO y4da-
CTKa ClelyeT NPUHATD, YTO Byr= 0.

Hcnons3oBanme BCEX MONYHEHHBIX YTOYHEHHBIX MapaMeTPoB Uy, , Ky,
Qyr, fyr MOMKHO GBITH OrPaHHYEHO TONBKO PACCMOTPEHHBIM KOHKPETHBIM
YYaCTKOM PEKH B COOTBETCTBYIOLIHX KOPPEKTHPOBKE TMIPOTIOTHYECKHUX
YCJIOBHSAX.

O¢ddexT necnonp3oBaHNsA OTKOPPEKTHPOBAHHBIX MAPAMETPOB TS MPO-
rHO3a XapaKTEPHCTHK 30HBl BbICOKO3ArPA3HEHHBIX BOA B KOHTPOJBHBIX
CTBOpaxX HHMXKENEKALIMX PEYHBIX YHaCTKOB 3aKJIIOYAETCA B CYXKEHHH MpO-
THO3HPYEMOI0 HHTEPBANa OTACIBHBIX XapaKTEPUCTUK 3TO 30HBI, pacCUH-
TaHHBIX NPH CpeNHEl 1 MAKCUMAIIBHOH CKOPOCTSAX TEYEHHS PEYHOM BOABI.

8.5 Ilpn umuTauumn aBapuiioro c6poca ¢ opueHTalnHeii Ha KOHKPET-
HOE CPaBHUTENBHO YCTOHYMBOE B BOAHOI Cpejie 3arpA3HAIOlee BEILECT-
BO B KauecTBe ypoBHs C,, cneayer OpaTs 3HaYeHHe KOHLIEHTpALMH Tpac-
cepa C qy7p), PACCYUHTAHHOE N0 GopMyne

CTP(M)
Cexp) =__—nxp , (119)
- CCT(max) .
rae w = ’ (120)
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Crp) - HCXO/JIHAaA KOHLCHTPALHA TPaccepa B CTOYHBIX BOAAX;

CcTimax) - MAKCHMANbHAA KOHLEHTPALMA MHTEPECYEMOro 3arpsa3HAIo-
ILEro BEIECTBA B MMHTHPYEMOM aBapHiiHOM cOpoce cToy-
HBIX BOX;

Ce; - YPOBEHb KOHLICHTpAlMH 3arpA3HAIONIETO BELIECTBa, HaJlM-

4He KOTOPOro B PEeYHOH BOJIE PaclieHHBACTCS KaK OMacHOe
BBICOKOE 3arps3HEHHe.

8.6 B cnyyae TpaHCNOPTHO#H aBapHu ¢ pa3nMBOM HedTH 0cOOEHHOCTh
KOPPEKTHPOBKM [POTHOCTHYECKOrO pacyeTa KOHLEHTpauud Hedrenpo-
ZIYKTOB B PEYHOH BOJIE 3aKITIOYAETCA CIEAYIOIIEM.

Jlnst mepBoro peyHoro y4acrka ¢ MCIOJIb30BAaHHEM OJMHAKOBOrO 3Ha-
yeHus Ko3dumueHTa CKOPOCTH CAMOOYHILEHHS peyHOi BoAK! K oT Hed-
TENPOAYKTOB B IIEHKE ¥ BOJHOM PACTBOPE B HCXOAHBIX JABHHBIX KOPpeK-
TUPYITCH JOJIM HAYaILHOTO Pachpefe/ieHns HepTH B PEYHOM INOTOKE H
nnenke. [Toa6op yka3aHHbIX JoJie# BRITIONHAETCS MPOTOHKON NMPOrpaMMEI
10 TIOAYYEHHs MHHMMAaNbHOTO OTIHYHA MAaKCHMAIBHOH KOHUEHTpaLuu
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He()TENPOayKTOB B peyHOii BOZE, MONYYEHHOM Mo JaHHBIM pacyeTa U 3a-
peructpupoBaHHoit mpu HabmoneHuH (B JaHHOW mNpoueaype BO3MOXHO
HEKOTOpOE H3MEHEHHE 3HaueHui koodduunenta K oTAeNnsHO A IIEHKH
U pe4yHoil Boabl). [ MOCHEAYIOMKX YYaCTKOB PEYHOH CETH KOPPEKTH-
POBKa KOHLEHTpaLUH HEDTENPONYKTOB B BOAE M UX OOILIETO KOJIHYECTBA B
IIEHKEe OCYLIECTBAAETCS OOBIYHBIM NMyTEM, T.€. NoAGOpoM Ko duuHeH-
TOB CKOPOCTH CaMOO4HLIeHHS K OTAENBHO A HEeTEenpoayKTOB HaXoa-
IIMXCS B BOJE M TIIEHKE.

8.7 Ilpn pacCMOTPEHHH TPAaHCHOPTHOH aBapUH CoO cOPOCOM 3arps3-
HAIOLIEro BELIECTBA B BHJE «TSHKEJIOro» Chlllyyero npoaykTa ocobeH-
HOCTb KOPPEKTHPOBKH PacyeTa ero KOHUEHTPALMK B PEYHOH BOJE 3aKIIO-
qyaeTca crneayroueM. Ecnu ects naHHbIe, YTO COPOLICHHBIH TEXHUYECKHI
NPOLYKT He 3aToHYJ (He Obno 3anmoBoro cbpoca B BOAHBIH 00BEKT, yac-
THUBI TIPOJYKTa HMEJH TUIOCKMH BHI M MJIAHHPOBAIM B BOAHOM IIOTOKE M
T.L), TO CIeAyeT OTKOPPEKTHPOBaTb 3HAYEHHE «PACNpPEAETUTENBEHOTO
YPOBHSI IIOTHOCTH» (M0 yMosuaHuio paBHoro 1010 xr/M®) 1o YPOBHS
wioTHOcTH BOgbl (1000 Kr/m’). Jlns nepBoro pe4yHoro y4actrka B HCXO/-
HBIX IaHHBIX B MEPBYIO O4epenb KOPPEKTHPYIOTCA 3HaueHHe Koddduum-
€HTa Kk,, XapaKTEPH3YIOLIEro JOMI0 HCMOIb3yeMOH pPacTBOPHMOCTH 3a-
TPA3HSAIOLIETO BEIIECTBA, HAXOAALIErocs Ha MOBEPXHOCTH AOHHBIX OTIO-
XeHu#l TexHuueckoro npoaykra. ITonbop 3nauenuit koapduumenTa &,
BBINOJIHAETCA NPOrOHKOH NMpPOrpaMMbI 10 MOJNYyY€HHss MUHHUMAJIbHOTO OT-
JIM4Hs MaKCHMaJIbHOH KOHLEHTPAlLMH 3arpsA3HSAIOLLErO BELLECTBA B BaJo-
Boit (opMe B peuHoit Bojie, NOy4EeHHOM 110 JAaHHBIM pacueTa M 3aperHcT-
pHpOBaHHOI npu HabMIOAEHUHN B TIEPBOM KOHTPOJILHOM cTBope. s «ier-
KHX» CBIITyYHX MNPOAYKTOB MO JaHHLIM, MOJYHYEHHBIM B KOHTPOJIEHOM
CTBOpE IEPBOTO BBHIAECJICHHOTO PEYHOTO y4yacTka, ClieAyeT OTKOPPEKTHPO-
BaTh NPHUHATHIA B HCXOMHBIX JAaHHBIX KO(GHUMEHT yBeslnueHHs obbemMa
MIPOAYKTAa NpH HayaJlbHOM CMEWIEHHH ero ¢ pevyHoil Bojo# (mo ymonya-
HHIO KO3()HUMEHT B MCXOAHBIX NAaHHBIX NPHHUMAaeTCs paBHbIM 2). [lis
MOCIEAYIOIMX YYaCTKOB PEYHOH CETH KOPPEKTHPOBKA PacYETOB KOHLIEH-
TpalMH BAJOBOTO COAEPXKaHUS 3arpA3HAIOLIErO BELLECTBA OCYIIECTBIAET-
Csl NyTeM KOPPEKTHPOBKH (moabopa) 3HaueHuH K03 GHUUHEHTOB CKOPOCTH
camoouuiueHus K.

8.8 B ciyyae TpaHCNOPTHOH aBapHM C 3arpsA3HAIOMIMM BELIECTBOM B
BUZIE «TSOKENOH KHUIKOCTH» TJIaBHOE BHHMaHHE A0 BCEX KOPPEKTHPOBOK
cneayer yaenuTs (aKTy - JeHCTBHTENBHO JIM 3Ta KUIKOCTb NPH HCXOAHOM
ITOTHOCTH NpPOAYKTa MOMNaJia Ha JHO PEKH, a TaKXKe NepeMeNtaeTcs 10 IHy
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pycia pexH U NpH 3TOM CMEUIMBAETCS WM HE CMEIIMBAETCA C PEYHOH BO-
no#. toroM paHHOH MpoBepkM MOXET ObITh KOPPEKTHPOBKA 3HA4YeHHS
«pacMpeNCIHTENBHOTO YPOBHS IUIOTHOCTH» (MO0 YMOJYaHHIO DPaBHOrO
1200 xr/m>), €cny 1O TEM HIM HHEIM NPHYMHAM KHAKMI MPOAYKT HE 3a-
TOHYJI; MM «KPHTHYECKOH IUIOTHOCTH» (0 YMOJIYAaHHIO paBHOIM
100000 kr/m®), ecim MPH MEHBIIEM 3HAYECHHH IUIOTHOCTH TEXHUYECKHH
MPOAYKT NMPAKTHYECKH HE CMEUIMBAETCA C peyHod Bojod. Cremyromum
WAaroM JOJUKHA MATH NPOBEPKH pacyeTa CKOPOCTH TEPEMEUICHUA UEH-
TpaJbHOH 4acCTH 30HHI 3arps3HEHHBIX BoA. Juia 9roii 3amaun Tpebyercs
npoBecti mnonGop Haubosiee BEPOATHOrO 3HAYEHHS PAcXOda «TSDKEIOH
HUAKOCTH», MPH KOTOPOM OyayT GNH3KH CPOKH PacCUMTAHHOTO H ACHCT-
BHTEJIBHOTO NpPHXOAA LEHTPAIbLHOH YacTH 3arps3HEHHOH 30HBI B KOH-
TponbHEIH cTBOp. Ecnu MMeeT MecTo pasbaBlieHHE «TSHKENOH JKUAKOCTH»
B PEYHO# BOJE, TO KOPPEKTHPOBKA pacyeTa KOHLEHTPALMH 3arpA3HAIOLIe-
rO BELIECTBA B KOHTPOJBHOM CTBOPE OCYLIECTBIAETCA OOGBIYHBIM noabo-
poM K03 dULHEHTa CKOPOCTH CaMOOYHILICHHA pedHoil Boasl K OT pac-
CMaTPHBAEMOro 3arpsA3HAIOLIEro BemecTsa. A «JIerkoro» XHuaKoro Tex-
HUYECKOTO MPOAYKTa BCE KOPPEKTHPOBKM PacyeTa HE OTIMYAIOTCA OT Ta-
KOBBIX 171 aBapuitHoro c6poca CTOYHBIX BOA.

8.9 Janee ¢ KCNONb30BAHHEM OTKOPPEKTHPOBAHHBIX, KaK yKa3aHO
BBIIIE, HCXOJHBIX NapaMeTPOB, ONPEACAAIOUIMX XapaKTep NepeMelleHHs
30HBl BBICOKO3arPA3HEHHBIX BOJ, PEKOMEHAYETCA BBIMOIHHTH YTOYHCHHE
pacyeTa ConepKaHHsl 3arpA3HAIOLIErO BEWIECTBa B OTACABHEIX PopMax ero
MHTPALHH H, TIPEKIE BCEro, YTOYHEHHE COOTHOLIEHHS €ro COINCPKAaHHs
Ha B3BECH H B PaCTBOPEHHOM COCTOSAHHH. I yka3aHHOMH LieIH HCMONb-
3yIOTCA pe3ynbTaThl HabMOAEHHH B KOHTPOJBHBIX CTBOpaX Ha BOJHOM
0o0BEKTE 33 COAEPIKAHHEM 3arpA3HAIOLIETO BEIIECTBa B PACTBOPEHHOM BH-
ne (¢hunsTpoBaHHBIE MPo6El pedHON BoAbI) M COPOHPOBAHHOM Ha B3BECH
COCTOSIHMHM (aHAJIM3 BELIECTBA Ha B3BECH, OCTaBLUEHCA mocne GuIbTpaluu
Ha MeM6paHHOM ¢unbTpe ¢ nuaMetpom rnop 0,45 Mx). ITo nony4eHHbIM B
KOHTPOJILHOM CTBOpPE HATYPHBIM JaHHBIM YTO4YHseTCA koddduuueHT pac-
npejeneHus ky, U1 pacCMaTpUBaeMOro 3arpsasHswliero seuiecTsa. Jlanee
onpezensiercs Gosnee TOYHOE AJIA PacCMaTPHBAEMON CHTyalMH 3HaYE€HHE
eMKOCTH KaTnonHoro obMena (EKO) ruuHHCTHIX BewecTs Z,. EKO mns
paccMaTpUBAEMOro 3arpsA3HAIOILETO BEWIECTBA MONYy4aloT MyTeM HpPOroH-
KH nporpaMmbl Ha II9BM u non6opa Takoro 3Ha4eHHs Zp, NPH KOTOPOM
6yner nony4yeHo Hanbosee 61M3Koe MPOrHO3HOE 3HAUYEHHE KOHLEHTpalHK
3arpA3HAIOLIETO BELIECTBA HA B3BECH K H3IMEPEHHOMY.
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IIpuaoxenue A
(obs3aTenbHOE)

AJIrOpuTM pElIeHHs 3aAa4H MO MPOrHO3y XapaKTePHCTHK
30H BLICOKO3arPA3HEHHBIX BOJA B 33aHHBIX KOHTPOJbLHbIX
CTBOpAX pe4Hoii CeTH

A.1 O6uine cBegeHus:

Hcxons 13 ocobeHHOCTEH HCXOAHOH MH(OpPMALIHH, MOXKHO BBLIEIHTD
TpU BapHaHTa MPOTHOCTUYECKUX PACHETOB XapaKTEPHUCTHK 30H BBICOKO3a-
IPA3HEHHBIX BOJ!

1) OpHeHTHPOBOYHBIH MPOrHO3 BPEMEHH BO3MOXKHOIO pacrnpocTpaHe-
HHA 30H BBICOKO3arpsA3HEHHBIX BOJ MO PEYHOH CETH MpPH HAIMYUH CBEC-
HHI TOJBKO O BPEMEHHM M MECTOMNOJIONKEHHH aBapHiHOro cbpoca 3arpss-
HSIOLLETO BEIECTBA;

2) MporHo3 pacnpoCTPaHEHUS 30H BBICOKO3arpsA3HEHHBIX BOJ MO pey-
HOM CeTH Mo pe3yibTaTaM HaONIOAEHHH, MONyYEHHBIM B HCXOJHOM KOH-
TPOJILHOM CTBOPE PEKH;

3) nporHo3 pacnpocTpaHEeHHs 30H BHICOKO3arpsA3HEHHBIX BOJ MO pey-
HOM CETH NMpH HAJIMYUK CBEJCHUI 00 H3MEHEHUsIX PacXOHOB aBapHITHOTO
c6poca CTOYHEIX BOJ M COAEPHKAHHU B HHX 3arpA3HAIOLIMX BEILECTB.

ITporHocTH4ECKHH pacyer MOCHEACTBHI TPAHCMIOPTHBIX aBapHUil B~
€TCsl Pa3HOBHAHOCTBIO TPETHErO BAPHAHTA NIPOTHOCTHYECKHX PACUETOB.

B pesynbrare pelenns 3aadH no JiioboMy M3 BapHaHTOB M0JIy4aeMble
pe3ynbTaThl OMHCHIBAIOT XaPaKTEPHCTHKH 30HBI BHICOKO3arpsA3HEHHBIX BOJ
[pH MPOXOXKIEHHH €€ Yepe3 3aJlaHHblii KOHTPOJIbHBIH CTBOD, PaCcrOJIOKEH-
HBIH HHXKE MECTa aBapUIHOro cOpoca CTOYHBIX BOJ MM MCXOQHOTO CTBOpa
PEKH, TA€ NepBOHaYalbHO GBUIH H3MEPEHBI XapaKTEPUCTHKH ITOH 30HBL.

A.2 AnropHTM pelLieHus 3a1a4H MO NepBOMY BapHaHTY

A.2.1 [Ina pemieHus nepBoii 3anaun tpebyercs cienyollas MCXOAHAA
uHbpopmanus:

- paccrosnue L (M) oT mecta (cTBOpa) aBapuitHOTO cOpoca 3arpss-
HAIOILETO BELIECTBA J0 MEPBOTO «y3JIOBOro» KOHTPOJIBHOIO CTBOPa Ha My-
TH NepeMelIeHHs BhICOKO3arpa3HEHHBIX BOA 110 PEYHOH CeTH;

- o0mas NpoTAKEHHOCTh y4yacTka (Y4acTKOB) BOAHOro obGbekra L,
(M) oT MecTa (cTBOpa) aBapHitHOro cOpoca 3arpA3HAIOIIEr0 BEIIECTBA 10
3alaHHOTO X-TO CTBOpa (CTBOP 3aMBIKAIOIINH PaCCMATPHBAEMEIH y4acToOK,
He JIOJDKEH PaclioNarathCs HIKe «y3JI0BOTr0» KOHTPONBHOTO CTBOPA);
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- BpeMs ¢ , (4MCII0, Mecsll, Yachl, MHHYTHI), KOTAa GbUI0 3adHKCHpO-
BaHO Ha4yaJlo aBapHiHOTO cOpoca 3arpsa3HAIOILEro BELLECTBRA;

- BpeMms ¢ , (4HMCII0, MECALl, Yachl, MUHYTEI), KOraa Obu1o 3aUKCHpOBa-
HO OKOHYaHHe aBapHitHOro copoca 3arpA3HAIOIEro BelecTsa (Ha MOMEHT
HayaJia IporHo3a JaHHeI€ O ¢, MOTYT OTCYTCTBOBATh);

- NMPOTSXKEHHOCTh L; (M) BBIAENCHHBIX B MpEelenax paccTosHus L,
XapaKTEPHBIX MO0 MOP(OMETPUUECKMM HIH JPYTHM XapaKTepHCTHKaM
Y4YacTKOB peK;

- CpeaHssi CKOPOCTb TEYEHHS BOABI U,y j (M/C) Ha j-M BBIJEICHHOM Xa-
pPaKTEpPHOM YyYacTKe PEKH;

- MakCHMaJIbHas CKOPOCTb TEYEHHSA PEYHOH BOABI Upgy, j (M/C) HA j-M
BBIJE/ICHHOM XapakTEpHOM yyacTke WM Koddduuuent nmepecuera K ,;
3HAYEHHH Uy B Upmay, j 5

- cpeaHss ray6uHa pedHoro noroka Hj, (M) Ha j-M XapaKTEpHOM y4a-
CTKe;

- CpeaHss IUMPHHA PEYHOro MOTOKA Bj, (M) Ha j-M XapaKTepHOM Yy4ya-
CTKE;

- K02)}HIMEHT IIEPOXOBATOCTH pyCNa PeKH i, ; Ha j-M XapaKTep-
HOM yuacTtke (6epercs o Tabnuue 2 unu 3);

- k03 PULUHMEHTa IEPOXOBATOCTH HHXKHEH MOBEPXHOCTH Jbja n,; (Ge-
peTcs NpU HANMYUK NEASHOrO rnokposa no Tabmuue 8);

-YMCJIO 1 BBIAENAEMBIX XapaKTEPHBIX YYaCTKOB PEKH B npenenax L, .

A.2.2 Pacuet MakCHMAJIbHOH CKOPOCTH TEYEHHA BOIbI Upmay, j HA J-M
BBIJIEJIEHHOM XapaKTEPHOM YHacTKe, €C/IH B HCXOAHBIX JAHHBIX OTCYTCT-
Byer nHQOpMalHua o6 3TOoi XapaKTepHCTHKe, a H3BeCTeH Ko3dduuHeHT
K, j, BuinonusioT no gopmyne

max,j K— (A1)

A.2.3 PacueT cpenHEB3BELIEHHBIX 3HAYECHUI CPEAHEH M MaKCHMAaJIb-
HOH cKopocTeil TeueHHs peyHOW BOABI HA 3aJaHHOM y4YacTke MIMHOH L,
NPOBOJAT MO popMynaM:

. _ L
v, =——,
; (A2)
= Uy, j
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v - X
maxx =, L (A3)
S

j=10,

max, j

A.2.4 Pacyer cpeiHEB3BELICHHBIX 3HaUEHUH BCEX MPUBEIEHHBIX B MC-
XOZHBIX JJAHHBIX MOP(OMETPHYECKUX XapaKTEPHCTHK pycia peku Hy, B,
* *
Ry » 1, , 1 OCYWIECTBIAIOT MO popmyIie
n L.R.
R* =Z J )
€ ’ A4
P =t L ( )

X

* a
rae R, - CpeaHeB3BELIEHHOE 3HAUYEHHE HCKOMOI XapaKTePHCTHKH;
R; - 3HaueHHe mapaMeTpa Ha j-M BBIAEJICHHOM XapaKTEpPHOM y4acT-
Ke PEeKH.

A.2.5 Pacuer koapuunenta 1lle3n ¢ BHIMONHAIOT MO CIELYIOMMM
tdbopmynam:

- NPH HAJIMYMU B HCXOZAHBIX AAHHBIX HH(POPMaLHH O n, (nipu Hanu-
YHUH JIEASTHOTO MOKPOBa Ha peKe):

1 ¥
e=— (05 H,)" (A.5)
n:fllM
rue
TR
n,=n, | 1+ — , (A.6)
w
v 15 n,, mnpu O5H, <lu
" |13Jn,, npu OSH,>Lm : (A7
- MPpHA OTCYTCTBUH 3HAYEHHI n,,*
(H )2.5\/,.,—;4),1}0,7%.(\/@ -0,1)
c="-2"
n; (A.8)

A.2.6 Pacuer ko3¢pdHuHeHTOB NpoAONBHOM qucnepeun D, npoBoasT
no caenyomum dopmynam:
- B CIIy4ae, Koraa
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B.> 10m, (A9)
Dyimax) = 43000 Ha 0" pgx ¢ 2%, (A.10)
Diminy = 43000 Ho 0"y ¢ 2%, (A.11)

A€ Dyumax)» Dxminy - COOTBETCTBEHHO MAKCHMAJILHOE M MHUHHMAaJIbHOE
3Ha4YeHHUs Kod(dHIHEeHTa NPOJOILHOH QUCTIEPCHH,
2.,
m/c);
- B MPOTHBHOM Cly4ae

1,49
* B,
Di(maxy = 1,81 He 0 gy, ¢ 2% (F] , (A.12)
* 063 B 1,49
Dx(’m‘n) =1,81 H‘ v cp c ' {7;‘} . (A~13)

A.2.7 PacueTr BpeMEHHM NepeMelIeHHs BOJHBIX MacC Ha PEYHOM Yy4Ya-
CTKE MEXAY HCXOAHBIM M 3aJ@HHBIM KOHTPOJILHBIMH CTBOPaMH Tcr BbI-
NONHAIOT o ¢popMynam:

TeTimay =5 (A.14)
Cl(max) ™ & * .
‘Uq,
L,
Termim="3 "> (A.15)
vmax.x

TO€ TCT(max) » TCT(min) = COOTBETCTBEHHO MAaKCHMAJILHOE U MHHHMMANbHOE
3HA4Y€eHHU Tcr.

A.2.8 Pacuer BBIXOAHBIX JAHHBIX NPOBOJUTCA CIENYIOMMM 06pazom.

A.2.8.1 Oxunaemoe MO NMPOTHO3Y MHHMMANLHOE Ty gpmin) 1 MAKCH-
MAJIBHOE Ty gp(max) BPEMSA, KOrAa QPOHTANLHAS YaCTh 30HKI BHICOKO3arpss-
HEHHBIX BOJ JOCTHIHET 33JAHHOTO KOHTPOJIBHOIO CTBOpAa BOAHOTO 0GbEK-
Ta BEIYHCIAIOT 110 dopMyam:

1
Tx,d)p(min)z ;.—- (Lx —5’01 Dx(max)rCT(mir)) , (A.l6)

maxy

T gp (ma} =;1. (11—5»01\/2 (minfCT (mas). (A.17)
cp
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A.2.8.2 Tlpy HalMMYMM B MCXOIHBIX JAHHBIX f, OXHIAEMBIE MO MpO-
THO3y MHHHMAIBHOE T ;x4 (min) H MAKCHMAJILHOE Tyxqmax) BPEMS, KOTAa
XBOCTOBasA 4acTh 30HBI BBICOKO3arpsA3HEHHbIX BOJ JOCTHTHET KOHTpPOJb-
HOro CTBOpa BOAHOrO 0OBbEKTa, CYMTast OT BPEMEHH #,, OMPEAEIAIOT MO
¢dopmynam:

1
Tx.xa(min)=v.— (Lx +5’0 Dx (may TCT(miI) ); (A.lg)

‘maxx

Txa (may %(L;FS,OI \}Dx(min)TCT(max)' (A 19)

p

A.2.9 Tun 3aaHHOTO KOHTPOJILHOTO CTBOPA MCIOMB3YETCs B pacyere
CleyIoUM 00pa3oM: eClIH OH ABJIAETCA «y3JOBBIM» U HEOOXOIMMO Mpo-
JIOJDKHTB pacyeT IUIs HHXKEJeXalHX CTBOPOB, TO MOJyYECHHbIE 3HaYEHHS
T xg¢p B T xxe TIEPEBONAT B aB6CONIOTHOE BPEMA H HCHOJB3YIOT KaK HOBbIE
XapakTEpUCTHKH aBapuiHOro cbpoca B 3TOM «y3n0BOM» crBope. Ilpo-
JOJIXKEHHE MPOrHOCTHYECKOr0 pacyeTa BHINOJNHAIOT B BUIE HOBOTO LIMKIA
I10 aJIFOPHTMY [1E€PBOTO BapHaHTa PEeLUEHHA 3aJa4H.

A.3 AnropuT™m pelieHHs 3aa4d 1o BTOPOMY BapHaHTy

A.3.1 ina pemeHus 3aja4y Mo BTOpOMY BapHaHTy Tpebyercs cie-
AyFoLIas HCX0JHasx HHPOpMaLUA:

- paccrosHHe L,; (M) OT MCXOQHOrO JIO NMEPBOTO «y3JIOBOTO» KOH-
TPOJILHOTO CTBOpPA HAa MyTH MEPEMELICHUS 3arps3HEHHBIX BOJ MO pPE4YHOH
CETH;

- obuias MpOTAXKEHHOCTh yyacTka (y4acTKOB) BOAHOro obbekra L,
(M) OT KCXOIHOrO JO 33/IaHHOTO X-TO KOHTPOJIBHOI'O CTBOpa (CTBOD, 3aMbl-
KalOIIHA paccMaTpHBaeMBlii y4yacTOK, HE AO/DKEH pPaclojiaraThCs HHIKE
«Y3J10BOTO» CTBOPaA);

- BpeMms t, (4Mcno, Mecsll, 4achl, MMHYTBI), KOTAa B MCXOJJHOM CTBOpE
6bU10 3aPUKCHPOBAHO HAaYao0 MPOXOX/EHHS 30HBI BBHICOKO3arpsA3HEHHBIX
BOJ (YCIOBHOE Ha4aJlo aBapHitHOTO NOCTYTIJIEHHS 3arPA3HAIOLINX BELIECTB
B BOJHBIH 00DBEKT);

- W3MepeHHble B HAYaJbHOM KOHTPOJBHOM CTBOpE PEKH 3HAYEHHUS
KOHLEHTpalNK 3arps3Hsiomero Bemectsa Cy (MI/IM’) BO BpeMs MPOX0X-
JEHHUS Yepe3 3TOT CTBOP 30HBI BEICOKO3ArPA3HEHHEBIX BOJ (B 3aBHCHMOCTH

80



P 52.24.627—2007

OT 3aJaYd pacyeTa 3TO MOXET OBITh COAEpXaHHE BEILECTBA B BaJOBOA
HIIK pacTBOpeHHOH ¢opmMe);

- IPUMEPHas KOHLICHTpALUs 3arpA3HSAIOLIETO BEILIECTBA C¢(x) (Mr/nM3)
B 3aJJaHHOM JUIA pacdeTa KOHTPOJBHOM CTBOPE PEKH IO aBapUiHOH CH-
TyaluH;

- OTHOCHTECIILHBIC 3HAUCHUS BpeMeHH Ty (C), KOorga B UCXOOHOM KOH-
TPOJIBHOM CTBOpE, HAYMHAS C MOMEHTa (HHKCUPOBAHUA BHICOKMX KOHLIEH-
TpaLUii 3arpA3HAIOMIEr0 BEIIECTBa, ObLIO H3MEPEHO COOTBETCTBYIOLLEE
sgauenne Cy;

- MPOAOJIKHUTENBEHOCTE T, (C) (K MOMEHTY Hayana NMpOTrHOCTHYECKHX
pacueToB) HAJMYMA B PEYHOH BOZE BHICOKMX KOHIEHTpPALMil 3arpsA3HAIO-
LIETO BEILECTBA B HCXOHOM KOHTPOJILHOM CTBOpE;

- IPUMeEpHasi TeMnepaTypa Bopl ¢’ (OC) B nepeMelamolueiics no pexe
30H€ BbICOKO3arpsA3HEHHBIX BOJ;

- HCIIOJIL3YEMOC IS HpOFHOCTH‘{CCKHX paC‘leTOB 3HA4YCHHC K03(1)Cl)l‘l-
LIMEHTa CKOPOCTH camoourieHus K (1/c) pedHBIX BOJ OT 3arpsA3HAIOLIETO
BELIECTBA (B Clly4ae OTCYTCTBHs AAaHHBIX WIJIM NPH NPOTHOCTHYECKHX pac-
qyerax ¢ y4yeToM ¢OpM MHIPALMH TSXKENIbIX METAJUIOB MIIH NMECTHIMAOB O
KOPPEKTUPOBKH pe3yJIbTaTOB MPOTrHO3a 110 HaTYPHBIM JAHHBIM NPHHHUMA-
erca K=0 1/c);

- YpOBEHb KOHUEHTpaluuH 3arpssusiomero semecrsa C,, (Mr/llM3),
HAJIMYHE KOTOPOro B BOZAE BOJHOrO OOBEKTa OLEHMBAETCA KAaK BHICOKOE
3arpA3HEHHE;

- OPMEHTHPOBOYHOE BpeM £, (C), B TEYEHHE KOTOPOTO HHUXE UCXOIHO-
ro KOHTPOJILHOTO CTBOPA MOXKET HE MPOHCXOANTH CAMOOUHILICHHE PEYHOMH
BOJIbI OT PacCCMaTPUBAEMOrO 3arpA3HAIOILETO BEIeCTBa (MPH OTCYTCTBHU
JaHHBIX NPUHKUMaeETcH, YTo £, =0 C);

- MPOTSHKEHHOCTh L; (M) BbIACNEHHBIX B Mpe/eiax paccTosHus L,
XapaKTepHBIX MO MOP()OMETPUYECKHMM MIH JPYrHM XapaKTEepUCTHKaM
Y4aCTKOB peK;

- CPENHAA CKOPOCTh TEYEHHA BOABI U, (M/C) Ha j-M BBIIEICHHOM Xa-
PaKTEPHOM y4YacCTKe PEeKH;

- cpennss rirybuHa pedyHoro moroka H; (M) Ha j-M BbIZEJICHHOM Xa-
PAKTEPHOM Yy4acTke;

- CpenHsAs LIMPHHA PEYHOro MoToxa B; (M), Ha j-M BBIAEJICHHOM Xa-
PAKTEPHOM Y4acTKe;
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- KO3 {HUUMEHT IEPOXOBATOCTH PYClia PEKH M, ; HA €€ j-M BBIACIECH-
HOM YYacTKe;

- MaKCHMaJIbHasA CKOPOCTh TEYEHHS PEYHOH BOABI Uygyj (M/C) HA j-M
BLIJEICHHOM XapaKTepHOM Y4acTke WM koddduuuent nepecuera K,,;
3HAYEHHH 0y j B 3HAYCHHS Vpay j

- K03 dHUHEHT @, xoppekTHpylomuii Gopmy ¢poHTansHOH uacTu
pacnipesieNieHus BICOKHX KOHIIEHTpalMi 3arpsa3HsIOIIHMX BEWECTB B pey-
HOM BOZE Ha j-M BLIIEJIECHHOM XapaKTepHOM y4yacTKe PpCKH (TMpH OTCYTCT-
BHH JIaHHBIX pHHUMaeTcs &; =0);

- k03(duLMERT f;, KOPpPEKTHpPYIOLIHMiT HOpMYy XBOCTOBOH 4YacTH pac-
npeneeHys KOHIEHTPaUMi 3arpA3HAIOIINX BELIECTB B PEYHOH Bode Ha
J-M BBIIEIIEHHOM XapaKTEepPHOM Y4YacTKe pekH (IMpH OTCYTCTBMHM JAHHBIX
npunumaerci f§;=0,2);

- KO03pDUUHEHT @, XapaKTEPH3YIOLMH H3BUJIMCTOCTh pYCNla PEKH,
NpeACTaBSAIOWMI co00H OTHOWEHHE pacCTOAHHs 1O (apBaTepy peKH K
PacCTOAHUIO NO MPAMOH Ha Y4aCTKE PEKH B MpeNenaX CMELEHUs PEYHBIX
M CTOYHBIX BOJ;

- kO3((HUMEHT WIEPOXOBATOCTH HWXXKHEH MOBEPXHOCTH JIbJA 1, ),
NpeACTaBIseMBIH B TOM Cilydae, €CIIH peKa TMOKpbITa JIbAOM (CM. Tabiuuy
Al);

- pacxon Boakt Q; (m'lc) B J~M KOHTPOJILHOM CTBOpPE PEKH.

JlononHuTensHas MCXOAHAs HMH(opMauusi Ul pelleHHs 3aiaqu Mo
MPOrHO3Y COAEPXKaHUSA 3arpA3HAIOLIETO BEUIECTBA C YYeTOM ero ¢popM MH-
rpaillfH B peyHoit Boze:

- KOHULEHTpalus (KelaTelbHO MakcuMajbHas) B3BELIEHHBIX Be-
wect C,,, cr (MI/aM’) B 30He BbICOKO3arpsi3HEHHbIX BOJ B HayaJIbHOM
KOHTPOJIEHOM CTBOPE;

- U3MEpEHHBIC B HaYaJIbHOM KOHTPOJILHOM CTBOpE ?exu KOHLEHTpa-
UMM 3arpssHsioulero Beuectsa Ha B3BecH Cer,y (MI/OM”) BO BpeMs mpo-
XOXAEHHs YEPE3 3TOT CTBOP 30HbI BHICOKO3Arpsi3HEHHBIX BOA (MCHOAB3Y-
€TCs B Cilyyae peuieHHs 3aJa4dd C yyeToM QOopM MHrpaluH 3TOro Belle-
CTBa);

- 10714 ¥, MEMUTOBOM PpakiuK rIMHUCTHIX BewecTs (7 < 0,01MM ) BO
B3BELIEHHBIX BELIECTBAX (IPH OTCYTCTBHH HAHHBIX PHHUMAETCS:

a) V11 paBHHHHBIX PEK B MexeHb ¥, = 0,3 - 0,4, B mojoBouse ¥,
=0,7-0,8;

6) s ropHBIX pPeK B MexeHs y,, = 0,05, B monosoase y,, = 0,15 -
0,20);
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- copbuUMOHHAsA €MKOCTh gz, (Mr-3kB/MI) NenUTOBOH dpakuuu
TJIMHHCTHIX BELECTB (MPH OTCYTCTBHH AaHHBIX Z, = 0,005 Mr-sks/Mr);

- DKBUBAJIEHTHBIH BEC MOHA M., PACCMATPHBAEMOrO 3arps3HAIOLIErQ
BEIIECTBa (COOTBETCTBYET AENEHHIO aTOMHOI'O Beca HOHA Ha €T0 BAJIEHT-
HOCTB);

- k03¢ PHLHUEHT pacnipeAeaeHus kon, MOKA3BIBAIOIINH, KaKasi JONIA 3a-
IPA3HAIOLIErO BENIECTBA MOXKET MUTPHPOBATh Ha B3BECH (B Cllyuae OTCYyT-
CTBHSI 3KCIIEPUMEHTANIBHEIX IaHHBIX Gepercs 1o tabamue 7)"

A.3.2 Pacuyer MakCMMaJIbHOH CKOPOCTH TE€YEHHS PEYHOH BOJBI HA j-M
BBIJIEJICHHOM XapaKTEPHOM YYacTKE, €CIIH B HCXOMHEIX NAHHBIX OTCYTCT-
ByeT MHbOpMauus 06 3TOH XapaKTepHCTHKe, a puBefieH KO3QGhHLUHUEHT
K, j, BemonHsercs no popmyie (A.1).

A.3.3 Pacuer CPEAHEB3BEIICHHOTO 3HAYEHHA CPENHEH CKOPOCTH
TEYeHHA PEYHOM BOABl V¢, HA 3aJAHHOM ydacTke IIHHOH L, mpoBo-
aurces no popmyne (A.2).

A.3.4 Pacuer CPENHEB3BCUICHHOTO  3HAUCHUA MaKCHMaJIbHOH
CKOPOCTH TEUEHHS PEIHOM BOJBI Upay.x HA 33JaHHOM YYAacCTKe JUTHHOM
L, nposoautcs mo gpopmyie (A.3).

A.3.5 Pacuer cpenHEB3BELIEHHBIX 3HaY€HHH BCEX NMPHUBEJEHHLIX B
HCXOMHBIX NAHHBIX MOP(HOMETPHYECKUX XAPAKTEPHUCTHK pYycCla PEeKH
*

* *
Hs H p4 Qs B+, ny, n, o B+ Ha yyacTKe NPOTAKEHHOCTHIO L,
BhINOJIHAETCH N0 Gopmyne (A.4).

A.3.6 Pacuer xoapduumenra lllesu c pekoMeHayeTcs NPOBOANTS:

- MPH HAJIMYUH JNEAAHOrO MOKPOBA Ha peke (IPH HAJHYHH AaHHBIX O
n , ) no ¢opmynam (A.5) — (A.7); B IpOTUBHOM ciy4ae (TIpH OTCYTCTBHH
NIEHOTO NOKPOBa Ha peke) — no ¢popmyne (A.8).

A.3.7 Pacyer xoaddHLMEHTOB MpoJONbHOH Aucnepcun D, TpoBo-
IuTCA ¢ yueToM yciosus (A.9) no ¢popmynam (A.10) — (A.13).

A.3.8 Pacuer BpeMEHH NepeMELICHHs BOAHBIX MacC Ha peyHOM yd4a-
CTKE MEXAY MCXOAHBIM M 33alaHHBIM KOHTPOJNBHHIMH CTBOpaMH Tcr OCY-
HECTBAAIT No dpopmynaM (A.14) u (A.15).

Y Ecnm xoa¢pduument pacnpenenchus pases nymo (k= 0), T0 nudopMaums o
KOJIMYECTBE B3BELICHHBIX BEIIECTB U MAPAMETPAX 1, Yon , Z» Maxe HE HCMONB3YETCH.
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A.3.9 Pacuet 00LLEro Yyucna OCHOBHBIX CerMeHTOB N, , HCTIONB3YEMBIX
[UTL ONMCAHMA MIPOJOJILHOTO NPOQHIIA pacnipeneneHns BHICOKHX KOHLIEH-
TpauMii BEWECTBa B HCXOAHOM KOHTPOJILHOM CTBOpE, NPOBOAAT Mo ¢op-
MyJaMm:

10
e = AT (A.20)
o
- O A2l
° 1+00017,’ (A21)
% < 50 At ="
TpH 3TOM, €CIIH AT" , TO l'lpPlHHMaeTCﬂ, yTO o = 50’
T
ecau * <1000, ro npunumaercs, uro A7, = 7

A 1000 °

[Mocne pacyera yMcna OCHOBHBIX CErMeHTOB N, B 30HE BBICOKHX KOH-
LEHTpanHii BELECTBa B HCXOLAHOM CTBOpE, KaXOMY M3 HUX IMPUCBAUBAIOT
NOPSAKOBEIH HOMEP H BpeMs, Npolleiliee OT Hayajla PEerHcTpauuy B 3TOM
CTBOpE KOHLEHTpauuit Ha yposHe C,,. BpeMeHHbIe XapaKTEpHUCTHKU Cer-
MEHTOB pacnpefie/IecHHs KOHLEHTpalUuii BellecTBa B HCXOAHOM CTBOpE
OyayTt uMeth BUA N A 7,, B 3a1aHHOM KOHTPOJILHOM CTBOPE uYepe3 BpeMs
tcr — (tcr + NA1,), rae N — nopsaaKoBblii HOMEP CErMeHTa.

A.3.10 HcxonHbli nposonbsHblit mpodHiIs pacnpeneneHns KOHLECH-
TpauMii BelecTBa OOBIYHO UMEET Maloe YUCIO CErMEHTOB (IO YKUCIy Ha-
ONI0feHHH 33 30HOH BRICOKO3aIpA3HEHHBIX BOJ B HCXOAHOM KOHTPOJNBHOM
CTBOpE), MO3TOMY nepecueT npoduis pacnpeleneHHs KOHLEHTpauui Be-
1iecTBa 1o cerMeHTaM obmuM uucioM S0 K Gosee BBIMONHAIOT METOAOM
HHTEpNOJIAIMY CIUIaiiHAMM BTOPOTO NopsaKa (onMCcaHHe HCMOJb30BaHUS
TaKoH HHTEpNoNsAUuMH u 6ubnuorpaduio 1o TOMy BONPOCY MOXHO HaWTH
B pabore [13]).

A.3.11 CpaBHeHHe BpEMEHH TPOXOXXACHHsS 30HKI BBHICOKO3arps3-
HEHHBIX BOJ 4epe3 MCXOIHBIHi CTBOp C BpeMeHeM pmoberaHus Ao 3a-
IaHHOr0 KOHTPOJBHOIO CTBOpa OCYIIECTBIAOT B 3aBUCHMMOCTH OT
BapHaHTa pacyeTa ¢ Y4eTOM CpeAHEH WIH MaKCHMalbHOH CKOpPOCTH
TeUeHHs BOJbI M0 yclnoBHo (A 22) wiu (A 23):

To = TCT (min) » (A.22)
To 2 TCT (max) . (A.23)

84



P 52.24.627—2007

Ecnu ycnosue (A.22) wnn (A 23) BRINONHSAETCH, TO MEPEXOMAT K
A.3.13; B mpoTHBHOM City4ae — k A.3.12,

A.3.12 Pacuer npoj01sHOT0 Npodwis pacnpeneneHus KOHIEHTpaui
MHTEPECYEMOrO BEIECTBAa B 30HE BBICOKO3AIPA3HEHHBIX BOJA MpH €€ Mpo-
XOXKAEHHH Yepe3 3aMaHHBIH KOHTPOJBHBIA CTBOpP OCYLIECTBISAIOT 1O Clle-
AYIOIIMM 3TarnaM.

7 »
A.3.12.1 Onpenenenne napaMerpoB ty, H Ty, :
4
TN n = TCTimin) T M, A Tos (A24)
”y
TN n = TCT (max) £ My A, (A.25)
’
rae Tns ¥ Ty, - 3HAYECHHUA BpEMEHH JUIA BHIYMCIEHHS WU3MEHEHMA KOH-
LEHTPALHH BEIIECTBA B N—X CETMEHTaX, «y4acCTBYIO-
wux» B GopMUpoBaHMM 3HaueHHH C, (COOTBETCT-
BEHHO B Mapa/eNbHbIX PacyeTaX YYHTHIBAIOTCA Cpel-
HAS M MaKCHMAalbHasi CKOPOCTH BO3MOXHOTO Mepe-
MEIIEHHS 3arpA3HEHHBIX BOA);
MIOPAAKOBBIE HOMEP OYEPEAHOro HCHOIB3YEMOro VIS
pacuera 3HayeHuit C,, CerMeHTa C KOHLEHTpauuei
C (BBIYMCIIEHHE HOMEpA TaKOro CErMeHTa BO3MOXHO

no o6e «CTOPOHBI» OT IJIABHOTO CErMEHTa, B3ATOro
s pacdera C,,: I n-X CErMEHTOB, MMEIOLIHUX
Gonbluee BpeMs OT Havala aBapuM, YeM Yy TJIABHOTO,
HOPAAKOBBII HOMEp GEepeTcs CO 3HAKOM «ILTIOC» H,
Hao0OpOT, 11 CErMEHTOB, MMEIOIMX MEHBbILIEE Bpe-
M4, — CO 3HAKOM «MHHYC»; HOMEp IIABHOI'O CErMeHTa
B 3TO# Npoueaype NPHPaBHUBAETCS HYIIO).

B
1

A.3.12.2 TlpepsapuTensHoe BhMHCIEHHe mapamerpoB C,, H
Chw:

(CN =G ))v‘ At (LU Ty )}
= x)/Ymax,x 2% 0 oy sTn ) _pn o
" 2(”l)x(max)1[Nn )0.5 o 4Dx (max)an ( N ! ) * A26)
_(CNn—C'ﬁ(x))v:‘p A, _(Lx"v:pﬂv n ba _

K(ty.-%)|. (A27)

Nn

= €x]
2(”Dx 1;/ n )0'5 P 4Dx (min)fl'v n

(min)
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- ’ ”
Pacuerb! 3Havennit Cy, umn Cy, B O4YepeaHBIX U NOOABJICHHBIX B
KOHTPOHLHOM CTBOpE CEerMeHTax BEAyTCA A0 Tex nop, INokKa O4Y€peHOC
3HayeHue C,, He OyIer paBHO HYIIO.

A.3.12.3 IlpenBapHTenbHbIH pacyeT KOHLEHTPALMH 3arpsA3HSIOLIEro
BellecTBa B N—X CErMEHTaX B 33JaHHOM KOHTPOJIbHOM CTBOpPE PEKH:

N
C;\‘t = C¢(k) + Z CN n’ (A28)

n=1
Ne
Che=Coer* 2 Cha. (A.29)

Pacuer napametpoB Cy; u C . no ¢popmynam (A.28) u (A.29) se-
JIETCS O BCEX CErMEHTOB, B T. Y. Ul JOOABJIEHHBIX B KOHTPOJIbHOM
CTBOpE.

A.3.12.4 Onpenenenne k03pPUIMEHTOB 0« M fx TPOBOMAT CIEAYIO-
MM o6pazom.

A.3.12.4.1 Yncnao ocHOBHBIX CErMEHTOB BO (PpOHTANLHON 4YacTH pac-
MpefieNIEeHHs BBICOKHX KOHUEHTPALMH 3arpsA3HAIOIEro BeltecTBa N,, 1
KOTOpBIX NpH pacuerax 3HauyeHuit Cpy , ClelyeT YYHTHIBaTh 3HAYEHUA
ko3 dunmenta a- npu fx= 0, onpenensior no ¢popmyne

_TuGu Ter
a” Az, ’ (A.30)

rae Tw.Cmax - BpeMs Hayaia MOSABJIEHHSI B PACCMATPHBAEMOM KOHTPOIIb-
HOM CTBOpe KOHLEHTpALMi 3arps3HSAIOEro BELIeCTBa Ha
ypoBHe C,qy 1 C.
ITpu N, < 10 npunumaetcs, 4T0 as = f+ = 0.
A.3.12.4.2 Yucno cerMeHTOB B CpefHel YacTH pacrupeneneHHs Bbico-
KHX KOHLIEHTPAlUM# 3arpss3HAOLIEro BewecTsa N,, Ui KOTOPbIX MpH pac-
yeTtax mapamerpa Cy, cneayer NPUHHMATh, 4TO ax = B+ = 0, paccuuThI-

BaloT no gopmyne
N _z;(’qna.x_’t;‘qnax
o= T (A3D)
Ar,
rae  Txc,, - BpeMs MOCNeIHEH PErMCTPAUMH KOHLEHTPALMM BELIECTBA
Ha ypoBHe C,,,, B pacCMaTpPHBaEMOM KOHTPOJIBHOM CTBO-
pe.
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A.3.12.4.3 Uncno cerMeHToB B XBOCTOBOH 4aCTH PaclpeNeNeHus Bhl-
COKHX KOHLIEHTpallMA 3arpsA3HSIONETO BewecTBa Nj, Ui KOTOPBIX IpH
pacuyerax mapamerpa C,, CIEIyeT YYHTHIBaTh 3HaueHUs kodddunnenta

B+ mipw a. = 0, onpenensior no gopmyite
Np=N.-N,-N,, (A32)
Ipn Ny < 10 npunnmMaeTcs, uto a» = s = 0.
A.3.12.4.4 Onpenenenne 3Hauenuit ko3pduunenta a, HeobxomUMo-

ro wis pacuera C,, , bopmupyrommx konuentpauuio Cy B COOTBETCT-
ByIoleM N-M CerMeHTe, IPOBOIAT 1o GopMyam:

-maN=1
Axp) = a‘, , (A.33)
-ana N Bnpepenax ot 2 go N,

Cuny=Cupn-)— N (A.34)
o
rae a’, - MCXOmHOE (MAaKCHMAJTbHOE) 3HaueHHE KodDQHULMEHTa G

A.3.12.4.5 Onpenenenue 3HaueHui koadppuumenta B+, HeoGX0AUMOro
s pacyera Cy,, GOPMHPYIOIMX KOHUEHTpauuio C,, B COOTBETCTBYIO-

meM N-M cerMeHTe XBOCTOBOM YacTH PacrpeleNeHHs KOHLEHTPALHH 3a-
IPA3HSIOWETO BEILECTBA, BEIMUCIAIOT 10 GopMmyriam:

- N=N, +N,
By = 0; (A35)

-nna N Bnpenenax ot (Ng + N, + 1) mo Ny

0,31 {a; )%?
Buny=Beun)+ JN_')_— . (A.36)

8
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*
Ecnu 3Hauenue S+ ObUIO 331aHO B HCXOAHBIX JaHHLIX (£ ,), TO

*

Bun,=Ben) + 5 : (A.37)
)

Ilpy KOppEKTHPOBKE HCXOAHBIX HAHHBIX, YTOOBI clenaTh HE3aBHUCH-

MBIMH JpYyr OT ApYra BBOAWMBIE 3HAa4YeHHA KodpduIHMeHTOB as H  fr
BHA4aJI€ B PacueT BBOJAMUTCA 3HAUYEHHME O+, @ 3aTEM 3HAYECHHE fx.

A.3.12.5 Brluncnenue 3gadyeHud koadpdunmenTos ky u ky TPOBO-

JAT 110 hopMmynam:

ky =

-

1
Q’-(N)*—LX_"‘I rie ———— >1
vmtux 1’Nn vmux.r z/Nn
L L
B |1-—5—| e ——<1
umaxfo n vmaxx 1IN n ) (A 38)
0 rae ‘L’ =1
l)nl(l.\'.\'
L L
G| w— -1 rmme —/—— >1
maxx *Nn Unm.r,v z.Nn
L L
B |1 -— 5| e ——— <1
vmaxx TN n vmnxx z-N n ’ (A'39)
L
0 rae =1

\

rae ky W ky' - k03¢ duLHMEeHTHI, KOppeKkTHpylomue Gopmy npoduis pac-

88
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P 52.24.627—2007

A3.12.6 Jins OKOHYATEJBHOTO BHMMCIEHMS napameTpoB Ch, U
CX » HCIIONB3YIOT (JOPMYJIEL
(CN -C¢(x)) Umax,x ATG
5
2 (7 Dymayy Tyn )0

L0t (1-K) 7y,
S )
Nn

. lew, ~Cyny) U3, 81,
Nn = » 0,5 X
2 (”Dx(mln)rN " )

(L =V (1=k)Th, P _ (A41)
xexp [ 4D (m,")'t' KI(T;ln Ts)

A.3.12.7 OxoHyaTenbHEIH  pacdeT KOHLEHTPAUMH 3arpA3HAIOIEro
BemecTBa B N -X CErMeHTax B 3a7JaHHOM KOHTPOJEHOM CTBOpE PEKH OCY-
mecTBIAIOT 1o dopmynaM (A.28) u (A.29), B KOTOPBIX UCIIONB3YKOTCA Ma-
pamerpst Cy,, nonyuennsie no popmynam (A.40) u (A.41).

A.3.13 Ecnu no ycnoBHio 3afa4u He Tpebyercs yuer ¢dopM Murpauuu
3arpA3HAIOLIETO BELIECTBA, TO OCYIECTBIAOTCA nepexon K A.3.21, B npo-
THBHOM ciy4ae - kK A.3.14.

A.3.14 Cogepxanne nenutosod ¢pakuuu rMHACTHIX Beuiects C,,
mr/am’, B peqHoii Boae onpegenaior no Gopmyie

N n=

(A.40)

x(max)

2 = Cosagp Vor - (A.42)

A3.15 Opuen‘mpoaoquylo MaKCHMaIBHYI0  KaTHOHOOOMEHHYIO
€MKOCTb  Zp, (M- 3KB/IM") FIIMHUCTBIX BEILECTB HAXOAAT 1O dopmyne

Zp = Can 2o (A43)

A.3.16 Bo3MOXHOE MAKCHMAJILHOTO COAEPKAHHS 3arpA3HAIOLIETO
Bemecrsa Ha B3BecH C*; g5 max » mr/mv’, B npobe BoAs! (B OQHOM JIHTpE)
BBIYHCIIAIOT 10 GopmyJe

C*4.03. max =Msxg Znp - (A.44)
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A.3.17 IIpoBepatoT ycnoBHe
C*u.s:i. max 2 CCT.B.N (max) » (A45)

rae CcreN (max) — MAKCHMAJIbHAS KOHLEHTPALMSA 3arpA3HAIONIETO BELECT-
Ba Ha B3BECH B 30HE BBICOKO3arps3HEHHBIX BOJ B Hayasb-
HOM KOHTPOJIBHOM CTBOpE.

Ecny ycnoBHe COGNIONAETCS, TO B KAYECTBE MaKCHMAJILHOTO COZep-
JAHHS 3arpA3HAOLIETO BEIIECTBA HA B3BECH B MPOGE BOAb! (B OLHOM JIHT-
p€) Cl.65. max TPUHUMACTCH

C(i.«?. max= C*S.&?‘ max » (A'46)

B [TPOTMBHOM cCJiy4ac

Ce.sa.max = CCT.ﬂ.N(max) . (A47)

A.3.18 Bo3MOXXHO€E COiepKaHHE 3arps3HAIOIIETO BEIeCTBa Ha B3BECH
B KaXIOM BbIAeNseMOM cerMeHTe Cly gy nr » MI/AM, C yueTOM KOI(QHULIH-
€HTa pacrnpeieneHHu k,, OnpefeasioT no Gopmynam:

‘s.aaa.Nt =C ;Jr kpn ’ (A48)
C"a.an.Nr =C ; r kpn . (A49)
A.3.19 OueHnuBaioT co6M0€HHE YCIOBHH:
C'a.eze.Nt < Cs.as. max s (ASO)
"a.eaa,Nr < Ca.e';. max. (AS l)

Ecnu ycnosue He co6I0faeTCs, TO COOTBETCTBEHHO B KauecTBE C'y 436 e
”
HJIH C 6.836.N1 5°PeTCﬂ C&B;i. max.-

A.3.20 OxkoHYaTeNbHbIH TPOTHOCTHYECKUH pacyeT KOHUEHTpaLHii
- “/ N
3arpA3HSAIONIETO BellecTBa B pPacTBOpeHHoit dopme C,, , Cy,

3
(Mr/gM”) B 3aJaHHOM KOHTPOJIBHOM CTBOpE B COOTBETCTBYIOIIEM CETMEHTE
BBIMOJTHAIOT € HCHOIb30BaHHEM (OpMYt:

o ’
CNr - CNT —Ce.ﬂza.NT ’ (A.SZ)
* 14 »
CNt "= CNr —Ca.e:m.Nr ¢ (A53)
Npumeuanue - [Tosuuuu anroput™a A.3.13 - A.3.20 ucnons3yrores, Koraa

Tpebyerca yuer popM MUTPALIHH 3arpA3HAIOILErO BEIIECTBA.
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A.3.21 Ctpoat rpadMKH 3aBHCHMOCTEH )1 NOMTY4EHHBIX PE3YIbTa-
TOB COJIEpXaHHUs 3arPA3HAIOIEro BEIECTBA B BaloBO# ¢opMe, pacTBo-
PEHHOM BHJIE H COPOHPOBAHHOM Ha B3BECH COCTOSHHHM HJIH 1A TO# ¢op-
MBI, KOTOpasi HCIIOIB30BANACK /IS IPOTHOCTUYECKOIO pacyera, B COOTBET-
CTBHMH C BBIPAXEHHAMH

Cre=f(Tu)y CNe=F(Tu); Chr " =f(Tu)s Cne © = (Toa);

C;,aas‘NT::f(z;w)’ C:-ua.Nf = f(Tae),

rae 7,, - BpeMs, NpOIICAIIEEe OT HaYaJla pErHCTpali B HCXOOJHOM KOH-
TPOJIbHOM CTBOPE€ KOHLICHTPALMH BELIECCTBA HA YPOBHE Ce3.

A.3.22 Ecnn B ouepenHOM 3aJaHHOM KOHTPOJIBHOM CTBOpPE OKas3sa-
70Ch, YTO 3HAYEHHE BAJOBON KOHUEHTPAUHM 3arpA3HAIOIIETO BelIecTBa
MM To# ero GopMBl, IS KOTOPOH MPOBOANTCA NMPOrHOCTHYECKHH pacuer,
PaBHO WIIM MEHEE YPOBHSA BRICOKOTO 3arpsA3HEHUA

C"W,X S Cl.’l ’

TO MPOrHOCTHYECKHE PACUEThI C HCIIONB30BAHHEM alrOPUTMa BTOPOTO Ba-
pHaHTa pelieHMs 3a0a4yH 3akaHYuBaloT. ITo momydeHHBIM pesynbTaTaM
NPOTHOCTHYECKOTO PacyeTa rOTOBAT OTUYETHhIE JaHHBIE B COOTBETCTBHH C
TIPUMEpOM, NpeACTaBleHHBIM B Tabnuue 9. Ecnu 3anannsiit cBop oxasancs
«y3710BOM» U B HEM Ciarx > Cg, TO OCYIMIECTBNAIOT NMpe0Gpa3oBaHue NaH-
HBIX, TIOJIy4€HHBIX B 3TOM cTBope. [IpH 3TOM npHHHMAETCs

Croan™ = Che  + Cosene (A.54)
Teaw= Ty, (A.55)
W =T (A56)
Yo = 0; (A.57)
av =0, (A.58)

TAe JByMA «3BE3[0YKaMH» OTMEYEHBI XapaKTEPHCTHKH YCIOBHO HOBOTO
aBapuifHOro c6poca B «y3NOBOM» 3aMEIKAIOLIEM KOHTPOIBHOM CTBOPE.

Hanee, mns 3amaBaeMbiX HHXEPACNONOXKEHHBIX KOHTPOJIBHBIX CTBO-
POB (IO OYEPENHOro «y3IOBOTO» CTBOPA PEKH) PacyeT MOXHO MpOAO-
ATk 110 AIrOPHTMY TPEThEro BapHaHTa pEILEHHs 3amayd. Boawl 3arpss-
HEHHOMW PEKH B JaHHOM Clyyae MPHHMMAIOT 3a HOBbIN Geperosoii asapuii-
HBI# cOpOC CTOYHBIX BOL.
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A.4 ANropuTM™ pellleHHs 3aAa4H 110 TPETbeMy BapHAHTY
A.4.1 McxoaHble JaHHBIE

A.4.1.1 Ina peulenus 3ajauy No TPEThEMY BapuaHTy Tpebyercs cle-
LyIouas ucxoxHas HHbOpMaLus:

- paccrosiHue L. , M, OT «y3JIOBOTO» KOHTPOJILHOTO CTBOPA PEKH 110
Mecta (CTBOpa) aBapuiiHOIro cOpoca CTOYHbIX BOJ;

- 06was NpoTsEHHOCTh yyacTka (Y4acTKOB) BOAHOro o0bekTa Ly, M,
OT MecTa (CTBOpa) aBapuifHOro c6poca CTOYHBIX BOJ /IO 33J@HHOTO X-TO
cTBOpa (CTBOP, 3aMbIKaIOIMI MHTEpECYeMblH Y4acTOK, HE J0JDKEH pacho-
7araThCsi HUXE «y3JI0BOTO» CTBOPA);

- IPOTAXEHHOCTb L;, M, BbIJENCHHBIX JUIA pacueToB Ha ydacrtke L, xa-
PaKTEpHLIX O MOP(HOMETPUYECKUM HIIM APYTMM XapakTepPUCTHKAM yya-
CTKOB peK;

- BpeMs ¢, (4MclIo, Mecdl, Yachl, MUHYTBI), korja Ob110 3adukcupona-
HO HayaJio aBapHiHOro cbpoca 3arpa3HsIOLIEro BELIECTBa;

- YPOBEHb KOHLEHTPALMU PacCMATPUBAEMOIO 3arpA3HS;IOLIEro Bellie-
ctBa C,,, MI/IM’, HAJIMYHE KOTOPOTO B BOJE BOJHOTO 0GBEKTA PaCUeHHBa-
€TCsl KaK BbICOKOE 3arps3HeHHE;

- KOHLIEHTpALHA 3arpA3HAIOLIEro BelecTBa B 3aJaHHOM KOHTPOJIBHOM
ctBope peku Cy), Mr/aM’, 10 TIPOXOMIEHHS YEpE3 HEro 30HBI BBICOKO3a-
TPA3BHEHHBIX BOA;

- MCTONB3yeMOE AA MPOrHOCTHYECKUX PacyeToB 3HaueHHe koddu-
LIMEHTa CKOPOCTH camoouuuleHus K, 1/c, peyHBIX BOA OT 3arpsi3HAIOLIErO
BElLeCTBa (B Ciiyyae OTCYTCTBHS JaHHBIX WK IIPH NPOrHOCTHYECKHX pac-
4eTax C y4eToM (OpM MHIPALMH TSHKENbIX METANIOB HIIM NECTHLUHIOB 10
KOPPEKTHPOBKH Pe3yJIbTaTOB MPOrHO3a M0 HaTypPHBIM JAHHBIM NMPHHHMA-
erca K=0 1/c);

- IpuMepHas Temiepatypsl Bogsl t°, °C, B nepemeularolieiics no pe-
K€ 30HE BBICOKO3arpA3HEHHbIX BO;

- PEKOMEHIyeMOE JUIs YYETa OPHEHTHPOBOYHOE BpeMs I, , ¢, B Teye-
HHE KOTOPOTO HHXE aBapHiHOro cbpoca CTOYHBIX BOJ MOXET HE MPOMUC-
XO/IMTh CaMOOYHILEHHE PEYHOH BOILI OT PacCMAaTPHUBAEMOrO 3arpsA3Hs;IO-
H1ero BeUIECTBa (NPY OTCYTCTBHM AaHHbIX MM npu K= 0 1/c npuHuMaeT-
cat,= 0 c);

- CpelHAs CKOPOCTh TEYEHMsA BOABI Ugpj, M/C, HA j-M BBIACICHHOM
XapaKTePHOM y4YacTKe PEKH;
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- MAKCHMallbHasA CKOPOCTh TEYEHHS PEYHOH BOMBI Upay, j , M/C, HA j-M
BBIZICJICHHOM XapaKTepHOM ysactke v koadduumuent K, ; nepecuera
3HAYCHHH Ucp, j B Upmay, j5

- cpeanss rnybuna peunoro notoka Hj, M, Ha j-M BBIAENCHHOM Xa-
PaKTEPHOM YYacTKE,

- CpefiHee 3HaYeHHE MAKCHMAJbHBIX TyOHH peuHoro noroxa Mg, ;
M, Ha j-M BBIIENIEHHOM XapaKTE€pHOM y4YacTke (pH OTCYTCTBHH AaHHBIX
HE YYHTBIBAETCA);

- CpEeAHAA WHPHHA PeYHOro notoka B, M, Ha j-M BblmeneHHOM Xa-
PaKTEpPHOM y4acTKe;

- K03()QHUHKEHT WEPOXOBATOCTH M, ; HHXKHEI MOBEPXHOCTH JIbJA (CM.
tabnuny 8);

- KOI(QQUUHEHT ©j, KOpPEKTHpPYIOWHH GopMy (GpOHTaILHOH HYacTH
npodunsA pacnpeneNeHHs BBICOKMX KOHLEHTPaUWi 3arpA3HSIOMX Be-
IECTB B PEYHOH BOJE HA j-M BBIJICJICHHOM XapaKTEPHOM Y4acCTKe PEKH
(npu OTCYTCTBHH NaHHBIX NpHHHUMaeTca &; =0);

- ko3 duuuent f;, KoppexTHpyomuit GopMy XBOCTOBOMN 4acTH Mpo-
¢uns pacnpeneneHuss KOHUEHTpaLMii 3arps3HAIOMMX BEIUECTB B PeYHOH
BOJE Ha j-M BbIACJACHHOM XapaKTEPHOM ydYacTKe pPeKH (NpH OTCYTCTBHH
ZaHHbIX puHuMaetca fi= 0,2);

- pacxox Boast Q;, M’/C, B j-M KOHTPOJBHOM CTBOpE;

- pa;nMyc KpPUBH3HBI pycia R,,,, M, B3ATHIi Kak cpeiHee 3Ha4eHHE
JUIA y4acTKa PEKH, PactoyIokKEHHOrO HEMoCpeICTBEHHO HHXe MECTa aBa-
puiiHoro c6poca CTOUHbBIX BOJ (NPH OTCYTCTBHH AAHHBIX NapaMeTp MOXHO
He UCMONb30BaTh);

- K02()OULMEHT U3BHIUCTOCTH PYCia PeKd ¢, NPEACTABIAIOLIHMH CO-
6oit Ha yJacTke CMELIEHHS PEYHBIX H CTOYHBIX BOJ OTHOLIEHHE PaccTosA-
HMS, H3IMEPEHHOTO N0 (papBaTepy pekH, K PacCTOSHHIO, H3MEPEHHOMY M0
TIpSMOif;

-k03(puLmenT k;, UCHONb3yeMBIA UIS BBIICICHHS «aKTHBHOM» LIH-
PHMHBI pEKH B CTBOpe aBapHifHoro cGpoca CTOYHBIX BOJ (LIMPHHBI, TAE
CpenHHe MO BEPTHKAIH CKOPOCTH TE€YEHHA BOABI B PEYHOM NOTOKE MOTYT
OT/IHYATECA OT MaKcHMMasbHOH He Gonlee, YeM Ha 40 %; NMpH OTCYTCTBHH
TaKMX JAAHHLIX MpUHUMaeTcs K, = 0,7).

A.4.1.2 JlononHuTenbHblE NaHHBIE NMPH PAaCCMOTPEHHH ABAPHHHOTO
c6poca CTOYHBIX BOA:
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- HaUMEHOBaHHe HHTEPECYEMOro 3arps3HAIOIEro BeuecTBa (MM
IPYNMOBOro MOKa3aTeNsi XMMHYECKOr0 COCTaBa BOABI) B aBapuiiHOM cOpo-
CE CTOYHBIX BOJ;

- MPOJOJIKUTENBHOCTD T,, C, (K MOMEHTY Hayaia MpOrHOCTHYECKHX
pacueToB) aBapuitHOro copoca 3arpsA3HsIOLLErO BELIECTBA;

- pacCTOsHHE y,, M, OT MECTa aBapHMHHOIrO BLIMTYCKAa CTOYHBIX BOA /O
ommkaituero Gepera (npu cbpoce ¢ 6epera y, = 0, npu paccenBaroiem
BBIMYCKE Y, PABHO PAacCTOAHHIO OT Gepera 40 cepeaMHbl PaccerBalOLIETO
YCTpO#CTBa);

- MapaMeTpbl, XapaKTepU3YIOLME PEXKHUM aBapuitHOro cbpoca HHTeEpe-
CYeMOT0 3arpasHsIONIEr0 BEIECTBa (Le1eco00pa3Ho Npe/ICTaBNATh B BUAE
Tabnuusl A.l).

A.4.1.3 JlononHuTenbHbIe JAHHbIE TPH PACCMOTPEHHH TPAHCIIOPTHOH
aBapuu co cbpocom (pa3nuBoM) HepTH WIH HedTEeNmpoOAYKTOB, 00pa3yio-
LIMX Ha MOBEPXHOCTH BOJBI IUICHKY:

- BpeMs, B TEYEHHE KOTOPOrO MPOUCXOAMJIO MOCTYyruieHHe Hedre-
npoAyKTa B pEKy Ty ,C;

- Macca m, KT, cﬁgomeﬂﬂoro B peKy HeQTeNpoayKTa;

- obbeM W, wM™°, cObpolweHHoro koauyectBa HedTenpoaykra (3TH
CBCACHHA HYXHBl B Clydae OTCYTCTBHMA HAHHBIX O Macce COpOLIEHHOTro
Hedrernponykra);

- JIoNIA pacxofa pevHOH BOIb! },, y4YacTBYIOUIErO B pa30aBiCHHUH
HedTenpoaykra (NpH OTCYTCTBHH AAHHBIX MPUHUMAETCA U1 OOJIBIIMX
pek y, = 0,6; cpeanux - 0,8; Manbix - 1);

- monu pasnutoil HeQTH MM Hedrenpoaykta Z;, Z;, HaXOMALMXCS
HEMOCPEACTBEHHO HHXE MECTa aBapUM B BOAHOHW MAacce M B IJIEHOYHOM
COCTOSIHUH (110 YMON4aHHIo 6epeTcs cootHouleHue Z; : Z,= 0,2 : 0,8);

- KOJIMYECTBO HEPTENPOAYKTA m, , KT, H3BATOE U3 MIICHKH B TCUEHHE
TEPBEIX HECKONLKHMX CYTOK B PE3Y/IbTaTe BOAOOXPAHHBIX MEPOTIPUATHIA,

- K02(¢puuHeHT cKkopocTH k; , 1/c, nepexona HeTEeNnpoayKTa M3
MIEHKH B Bojy (M0 yMOJNYaHHIO NpUHUMaeTcs k;= 0, 185:10° c);

- k0o duLHMEHT cKopocTH k3, 1/c, nepexona HedTenpoaykTa U3 BO-
Ibl B TJIEHKY (10 YMOJIYaHHUIO NPUHHUAMAETCA ky= 0,046:107 ¢):

- K03QUUHEHT CKOPOCTH Kk,., HCIIAPEHHS Jerkux (pakumii HepTH
(1IpM OTCYTCTBHMM JAHHBIX NpHHHMaeTcs Ky, = 0,116:107 ¢);

- MPUHHUMAEMOE JJIA MPOTHOCTHYECKUX PAcYeTOB 3HaueHue KoIPdu-
uuenTa K, 1/c, CKOPOCTH CaMOOYHILEHHS PEYHBIX BOJ U IUIEHKH OT Hed-
TEMPORYKTA.
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Tabauna A.1 — ®opMa npeacTaBeHUS CBEACHHI O peXXKMME aBapHitHOro
cbpoca 3arpA3HSIONIETO BELIECTBA

IMopsakoBeIi HOMEp

3
7, qacrm | Cernn | Cerans MI/aM
MPOBEAECHHOr0 H3MepeHus N Cerns ©

m/c mr/om’

Ipumeyanune ~ B Tabauuy BkAO4eHE! cnenyromue napamerpbl: Cery - N-s
W3MEPEHHaA WM npejuiaracMas IS MPOTHOCTHYECKOro pacyera KOHUEHTpalus
3arpsA3HAIOLIEro BELIECTBa B aBapHiHOM cOpoce CTOYHBIX BOJ B PacTBOPEHHOM
suae (WM B BanoBo# ¢dopme, ecin pacuer Beaercs Ges yuera ¢popM MHrpauuu
BemectBa); Cerey - N-f H3MEpEHHAd WIH IpeIaraeMas A POrHOCTHYECKOTO
pacyeTa KOHLECHTPalMs 3arpf3HAIOILETO BEIIECTBA HAa B3BECH NpHU aBapHHHOM
cbpoce CTOYHBIX BOJ; gcry = N -H H3IMEPEHHBIA WK NPEIOKEHHBIA JUIA IPOTHO-
CTHYECKOTO pacueTa pacxXol BOALI B aBapuiHOM cOpoce CTOUHBIX BOO; 7c -

OTHOCHMTEJIBHOE BPeMA, KOrJa B CTOYHHIX BOJAX, HAUMHAs C MOMEHTa (pHKCauHH
HayaJla aBapHiiHoro c6poca, 6b110 H3MepeHo 3HaYeHHe Cor,y MM 3HaYEHHE gy.

A.4.1.4 JlononuureNnbHble JaHHBIE IPY PACCMOTPEHHH TPAHCIIOPTHOMH
aBapHH CO COPOCOM 3arpA3HSIOLIETO BEIECTBA B BUIE CHIMYYEro TEXHH-
4eCKOro NMpoAyKTa:

- HAHMEHOBAHHE HHTEPECYEMOro 3arpA3HAIONIEro BellecTBa (MM
I'pyNNoBOro NMoKa3aTels XHMHYECKOI'0 COCTaBa BOJBI) B TEXHHYECKOM
TPOAYKTE;

- Macca m, Kr, cOpOLIEHHOrO B PeKy TEXHHYECKOTO NPOAYKTa;

- o6sem W, M°, cOpOLIEHHOTO B PEKy TEXHHYECKOro NPOAYKTa (3TH
CBENEHHA HYXHBl B CIlyyae OTCYTCTBHA JAHHBIX 0 Macce COpOLIEHHOro
MPOAYKTa);

- OPHEHTHPOBOYHOE BpeMs (NPOAOIKHTENBHOCTB) Tg , C, MOCTYILIE-
HHA TEXHHYECKOTO NPOXYKTa B peKy - (Tpebyercs /s MpoxykTa ¢ IUIOT-
HocThio p < 1010 kr/m);

-gons Y (B RONAX OT €AMHHLEI) HHTEPECYEMOro 3arpsa3HAIOIIETO
BEIECTBA (MJIM TPYMNINOBOro MOKa3aTeNs XHMHUYECKOrO cOCTaBa BOJBI)
B TEXHHYECKOM MPOAYKTE;

~IUIOTHOCTB P, KI/M’, COPOLIEHHOrO B PEKy TEXHHYECKOrO MPOLYKTa
(cBeaeHHUA O MIOTHOCTH H PacTBOPUMOCTH HEKOTOPBIX BELIECTB IMPHUBEE-
HEI B puitoxkeHuH J1);
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- PacTBOPHMOCTb B Boze P, kr/m’, cOpOLIEHHOr0 B peKy TEXHHYE-
CKOro NMpoAyKTa B CYXOM BHAE (€CIM B CIIpaBOYHOM JIHTEpaType yka3a-
HO, YTO PaCTBOPUMOCTb OUEHBb XOpOIliasi, XOpollas Wi paBHa GeckoHeY-
HOCTH, TO NpHHUMaeTcH, yro P = 500 KF/M3);

- Ko3pduumuent k,, xapakTepu3yOWHH HCIONB3YEMYIO IOMK OT
PacTBOPHUMOCTH BEIIECTBA MPH NMPOXOXKAEHHH PEYHOH BOABI HAJ OTIIO-
XKEHHUSMH TEXHHYECKOTO MPOAYKTa; NPU OTCYTCTBHU JAHHBIX I OpH-
eHTHPOBOYHOTO pacueTa npuHuMaercs, uyto k,= 0,8 npu P = 500 Kr/m’;
k,=0,5 npu P = <500 — 50 kr/m*; k,=0,2 npu P < 50 kr/m’);

- JKBHBAICHTHBIH BEC m,, WOHA PacCMaTPUBAEMOrO 3arps3HAIOILETO
BELLECTBA (COOTBETCTBYET JEJEHHUIO aTOMHOI'O BeCa MOHA Ha €ro BaseHT-
HOCTB);

- K03 dHLUMEHT pacnipelienieHusi K,,, NOKa3bIBAIOLIMI, Kakas HoJs 3a-
IpSI3HAIOILETO BELIECTBA MOXKET MHUIPHPOBATh Ha B3BECH (B Cllydyae OTCYT-
CTBHSA IKCTIEPUMEHTAJIbHBIX JaHHBIX Oepercs 1o Tabnuue 7);

- NPUMeEpHas IHPHHA PEKH b,, M, KOTOPYIO 3aHHMAeT (WM MOXKET
3aHATH) B UCXOJHOM CTBOPE PeKH COPOLUEHHBIH B CYXOM COCTOSHUHU TeX-
HUYECKHH MPOAYKT (MPH OTCYTCTBHH JAAHHBIX MOXHO NPUHATE b, = 6 M);

- NpHMEpHas KPYMHOCTb 4acTHI] 7], M, COpPOLICGHHOTO B CYXOM CO-
CTOSSHUH TEXHMYECKOTO MPOAYKTa (MpH OTCYTCTBMH JAHHBIX MOXKHO TpH-
HaTe A = 0,002 m);

- OJIS Ym COPOLLEHHOrO B PEKY ChiMy4Yero TEXHHYECKOTO NPOAYKTa,
HaXOMSALLErocss B W3OIHPOBAHHOM /ISl PACTBOPEHMS BUIE;

- paccTosHMe Yp, M OT Omxaiimero 6epera peku [0 Mecra aBa-
puiiHoro c6poca TeXHH4ECKOro MPOJAyKTa.

- 3HAYCHHMC TH/PABINYECKOH KPYIHOCTH HacTHL @, TEXHHUYECKOro
npoaykta (6epercs no tabiavuam npuinoxeHus IN).

A.4.1.5 JlononuurtenbHble JAHHBIE APH PACCMOTPEHHUH TPAHCIIOPT-
HOW aBapHHu €0 cGpPOCOM 3arps3HSIOLIETO BELIECTBA B BHAE XHIKOTO TeX-
HHYECKOTO NMPOAYKTA:

- HAUMEHOBAaHHE MHTEPECYEMOrO 3arpsA3HSAIOILEro BellecTBa (MM
IpynnoBOro Nnokasarens XMMHYECKOTO COCTaBa BOOBI) B TEXHHYECKOM
npoayKTe, COPOLIEHHOM B pe3ysibTaTe TPAHCIIOPTHOM aBapuu;

- pacxoa qcr, M°/C, JKHIKOrO TEXHHYECKOTO poayKTa (MOXET ObITh
HEU3BECTEH);

- Macca m, Kr, COPOILEHHOro B peKy TEXHHYECKOTO NMPOAYKTa;
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- 06beM W, M°, COPOILIEHHOrO B PEKY TEXHHYECKOTO MPOAYKTa (3TH
CBEJICHHA HYKHBI B Cly4yae OTCYTCTBHMA HAHHBIX O Macce COPOIIEHHOro
IIPOAYKTa),

- koHueHtparus Cer, MI/N, 3arps3HAIOLIEr0 BEIECTBa B TEXHHUYeE-
CKOM MpOJYKTe B NEPHOJ aBapHiHON CHTyauuH (MOXET OBITH HEH3BECT-
Ha);

- MPOOIKUTENBHOCTD T,, C, aBapHIHOTO cOpoca TEXHHMYECKOTro Ipo-
IOyKTa (noJKHA OBITh M3BECTHA NPH HATHYHHM NAHHBIX O PacXoAe KHAKOTO
TEXHUYECKOTO NMPOAYKTa ¥ KOHLIEHTPALINH B HEM 3arps3HSIOLIErO BELIECT-
Ba);

-J10JIs1 Y 3arpA3HSAIOLIEro BEMIECTBA B TEXHHYECKOM MPOAYKTE (B IO-
JAaX OT elIPlHl/IllbI);

- TUIOTHOCTD Py, Kr/M, cOpoILIEHHOr0 B PEKy TEXHHYECKOTO Mpo-
JYKTa B )XHAKOM COCTOSSHHM (CBEAEHMA O IUIOTHOCTH M PaCTBOPHMOCTH
HEKOTOPLIX BELICCTB NMPUBCACHEI B MPHJIOXEHUH ﬂ),

- PacTBOPHMOCTS P, Kr/M°, B BOZe COpOIIEHHOrO B pEKy TEXHH4e-
CKOTO NMPOAYKTa B XKHUAKOM BHAE (RaHHas HHPOPMaL¥s MOXKET OTCYTCT-
BOBATh);

- IpUMEpHOE 3HaueHHe cpeaHell rnyOuHEl H,, M, B IOTOKE TSXKe-
JI0T0 XHUJAKOTO NPOAYKTa B PYCIe PEKH HHXKE MECTa aBapuM (yKa3bIBaeTcs
TOJIBKO JJIA JKHAKHUX MPOAYKTOB C Py > 1200 Kr/M3) (>kxenaTenbHO MOy-
yeHHe NaHHOM XapaKTePUCTHKH HHCTPYMEHTAJIbHBHIM METOJOM Ha BOAHOM
061)ex're”)',

- IPUMEpHOE 3HAYEHHE CpedHell WHPHHEI B, M, TIOTOKa TAXKENIOro
XHMAKOro MPOAYKTA B PYCJIE peKH HHXKE MecTa aBapuH (YKa3bIBaeTCs TONb-
KO /s )KMIKHX TIPOXYKTOB C P, > 1200 Kr/M3) (xenaTenbHO NONyYeHHe
OaHHOW XapaKTepHCTHKH WHCTPYMEHTAIBHBEIM METOZOM Ha BOXHOM 00B-
€eKTe);

- NMpUMeEpHas IPOJOKHTENBHOCTh Tp, €, NOCTYIUIEHHA (CIHBa) B
PEeKY TEXHHYECKOTO MPOAYKTAa B XKHAKOM COCTOSHHH B NMEPHOA aBapHH
(Tpe6yeTcs 4 MPOAYKTA, MMEIOWIETO Py <1200 kr/M’);

- paccTOsiHHE Yg, M, OT MecTa aBapuiHoOro cbpoca (Wi HEeHTpaJbHOA
YaCcTH CIIMBa TEXHHYECKOTO NMPOAYKTa) 10 Gnuxaliero Gepera - (MpH OT-
CYTCTBUH JaHHBIX MOXHO CYMTATh, 4TO Yo = B/2).

Y Umeercs BBuay or6op npo6 BoAbl Ha 3aMKCHPOBAHHLIX TTyGUHAX C H3MEpe-
HHEM MJIOTHOCTH TEXHHYECKOTO MPOAYKTa.
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A.4.1.6 [lononHuTeNnbHAs UCXOAHAs HHGOPMALIUS JUTA PElLIEHHs 3a/1a-
4H 1O NPOrHo3y COAEpXKaHHs 3arpA3HAIOLIErO BELIECTBA B PEYHOH BOJE C
yueToM (GopM MHIpaLHH:

- 0N ¥, NEAUTOBOH Ppakuuu rIUHUCTHIX BewecTs (7< 0,01MM ) BO
B3BEILEHHBIX BellecTBaX (MPH OTCYTCTBHM JaHHBIX MPHUHHUMAETCH:

a) Ans paBHUHHBIX DPEK B MexeHb Y, =0,3-0,4, B nonosoane
Yon = 0,7-0,8;

6) ona TOpHBIX pek B MexeHb V., = 0,05, B mnosoBoase
Yn = 0,15-0,20);

- COpOILMOHHAsA €MKOCTb Zy, MI-3KB/MT, NENUTOBOH (ppakuuHu rTHHH-
CThIX BemecTB (1o ymonyauuwo Z, = 0,005 Mr-ake/mr);

- DKBHBAJICHTHBI BEC MOHA Ml,,, PACCMATPHBAEMOrO 3arps3HAIOLIETO
BELIECTBA (COOTBETCTBYET AEJICHHIO aTOMHOIO BECa MOHA HA €ro BAJICHT-
HOCTB);

- K03 GULHMCHT pacnipencneHus K,, MOKa3bIBAIOLIKIA, Kakas 04 3a-
IPA3HAIONIETO BEWIECTBA MOXKET MHIPHpOBAaTb Ha B3BECH (B Ciyyae OT-
CYTCTBHSA IKCIIEPUMEHTANIBHBIX AaHHBIX Oepercs Mo Tabnuue 7>,

A.4.2 Pemrenne 3aaa4n AJ1s aBapHiiHOro c6poca CToYHbIX BO/.

A.4.2.1 Pacuer neprona AT ¥ o6LIEro YHCIa OCHOBHBIX CErMEHTOB
N,, ucnons3yeMbIx U1 onHcaHus npoduis pacnpeieneHns KOHIEHTpa-
111 BElleCcTBa B aBapuHHOM cOpOCE CTOYHBIX BOJA BBIMOJHAIOT 110 HoOpMy-
nam (A.20), (A.21).

A 4.2.2 McxonHelit npoduiib pacnipeneneHusl KOHIIEHTpaLMi BelleCT-
Ba OObIYHO HMEET Majoe YMCIO CerMeHTOB (M0 yHciy HaGNOACHUH 3a
aBapHiiHBIM COpOCOM 3arpA3HAIOLIEro BELECTBAa), I[03TOMY Iepecyer
npopuns pacnpenesieHHs KOHUEHTpAlMi BeEllecTBa B HaMeyeHHble cer-
MEHTBI 00IHM YncnoM S0 u Goiee BLINONHAOT METOAOM HHTEPTOJALMH
criaiiHamMu BToporo mopsaaka [18]. TTpu 3ToM KaxaoMy W3 CErMEHTOB
NPHCBAaHBAIOT MMOCHENOBaTeNbHbIE HOMepa N M OTHOCHTENILHOE BpEMS,
ncxoas w3 BbipaxeHus N At,, ans 3a5aHHOro KOHTPOJIBHOTO CTBOpA —

(tem + N Azy).

? Ecnu koadduumenT pacnpencicuus pascH Hymo (k,= 0), To nHdopMauus o
KOJIMYECTBE B3BCIICHHBIX BEIIECTB U [1aPAMETPAX #, Y.n , Zx» Maxs HE HCIIONB3YETCH.
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A.4.2.3 Pacyer MaKCHMaJILHOH CKOPOCTH TE4EHHUA PEUHOH BOIDI Ha j-
M BBIIENEHHOM XapaKTEPHOM YYACTKE Upgy, j, €CAH B UCXOAHBIX JAHHBIX
OTCYTCTBYET 3TOT NapameTp, a NpHBeAeH Ko3dduuueHT K, j, BHINOIHAIOT
no popmyine (A.1).

A.4.2.4 PacueT cpeJHEB3BEILIEHHOIO 3HAYCHHA CPEAHENR CKOPOCTH Te-
YeHHs PEYHOH BOJbI JO 3a4aHHOTO X-TO KOHTPOJIBHOTO CTBOpA U, TpO-
BozAT 1o opmyie (A.2).

A.4.2.5 Pacuer cpeJHEB3BEIICHHOrO 3HA4Y€HHA MAaKCHMAJIBHOA CKOpO-
CTH TEYEHHsS PEYHOM BOALI A0 33/]aHHOTO X-TO CTBOPA U,,,,, OCYLIECTBIIA-
10T o popmyie (A.3).

A.4.2.6 Pacuer CpelHEB3BEUICHHBIX 3Ha4YE€HHI BCEX NMPHBEICHHBIX B
HCXOJHBIX JaHHBIX MOP(HOMETPHYECKHX XapaKTEpHUCTHK pycna peku Ha,
H e Qv By, n'u, n',, as S+ Ha y4acTke npoTsXKEHHOCTBIO L, BHI-
NOJNHAT N0 dopmyne (A.4).

A.4.2.7 Pacuer ko3¢ duuuenta lllesn ¢ nposoasart:

- PH HAJMYHHU JIEAAHOTO MOKPOBA HAa peke (NpH HAJTHYMH JaHHBIX
no n’,) no gopmynam (A.5) - (A.7);

- B IPOTHBHOM CIIy4ae (TIpH OTCYTCTBHH JIEASHOrO IIOKPOBA Ha peKe) -
no dopmyne (A.8).

A.4.2.8 Kosbduuuent nonepeuHoi mgucnepcud D, pacCYHTHIBAIOT
no ¢hopmynam:

a) IpH HAMYHH JAHHBIX O XaPAKTEPUCTHKAX Ryyy ¥ H o j

*

— H max— H. .
Y H. , (A.59)
48 rne ¢ =260
M= ; (A.60)
07¢+6 rme c¢<60
00042H,
w=1+¥.2—‘}——Mc 1[Mc; (A.61)
Z =025y, (1+0,54w ) + 0,589 w - 0,356; (A 62)
Kooy =107% (A.63)
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- g H* vfp Ko{’w
y Mc ’ (A.64)
rieg=9.8 m/c?;
6) npm OTCYTCTBHH CBEIEHHH 0 napaMeTpax R,,, u H*,,m -
gH. v, ¢!
D =277
y Me . (A.65)
A.4.2.9 Ecin ycnoBue
29crn < Brvg, Hs . (A.66)

BBITNIOJTHAETCS, TO OCYIUECTBISETCA epexo k A.4.2.11, B IpOTHBHOM cily-
uae — nepexof k A.4.2.10.

A.4.2.10 Pacyer koddpduumenta ¥y, YUHTBHIBAIOILETO CTEMEHb
CMEIIEHHUS PEYHBIX M CTOYHBIX BOA Ads N-ro cerMeHTa, MPOBOAAT IO

dbopmynam:
2
0,2 Qt q CT N
XN :Lx + o ( H , (A67)
yZep *
Wnip)™ Q ~derw 2exp[ B2v:,, J+exp[ 98302" A.68
D Ty re—T - - ] .
P H (2D, Xy)® DX, X, || B
Q-G
Ecmu  Wn (p)>T , TO TpHHUMaeTCcs
Qe
Ynip = Q . (A.69)

A.4.2.11 Pacuer BpeMeHH Ty NEPEMEILEHUS BOAHBIX Macc MEXRy
CTBOPOM, /1€ NPOU30LIEI aBapHiiHBIH COPOC 3arpA3HAIOILErO BELIECTBA, H
3aJaHHBIM KOHTPOJIBHBIM CTBOPOM OCYMIECTBISAIOT MO ¢dopMmynam (A.14),
(A.15).
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A.4.2.12 OpHEHTHPOBOYHOE DACCTOSHME 1O CTBOPA INPAKTHYECKH
MOJIHOTO CMEIIEHHs PEYHBIX M CTOYHBIX BOA L, (CTENEHb CMELIEHHUS
98 %) BeruHCHAIOT 110 HOpMyJIe

2

B2V

Lcu= 6"P 0,45 0.66)’0 _Q18[;CT;.MJ
D, [1+i] A %

R

(A.70)

* Yp

A.4.2.13 Pacuer ko3¢ duunentos npononsHoi aucnepcun D, nposo-
JAT ¢ ydeToMm ycioBus (A.9) no popmynam (A.10) - (A.13).
A.4.2.14 Ecny BBINOJIHAETCA YCIOBHE:

Lo > 7,0, (A.71)

TO OCYIIECTBJIAETCA NEPEXoa K A.4.2.15, B IPOTHBHOM CIllyyae — NMEPEXos
kK A.4.2.16 n npunumaiot k= 1.
A.4.2.15 Pacyer npHMEpPHO# IIMHBI 30HBI BHICOKO3AarpA3HEHHBIX BOJ

L3 .
L 3 = Tovc‘:p + 10 \’ Dx(max)TCT(miu) . (A-72)

A.4.2.16 KoapuuueHt ky, orpaHUUHBAIOIINN 3HAUEHHE LIMPUHEI pe-
KH TIPH pacdeTax CMEIICHHS PEYHBIX M CTOYHBIX BOJ B CiIyuae CPaBHH-
TeIbHO HENpPOMOKHTENEHOTO 1O BpEMEHH aBapHifHOro c6poca CTOYHBIX
BOJ, BEIYHUCIISIOT 1O hopMynam:

*

7,0

k,=ky+(1-k;) °pr , (AT3)
L

k, = k,+(1-k,) L—’- . (A74)

A.4.2.17 Pacuer ko3dpdHuMEHTa ¥y , YUHTHIBAIOLIETO CTENEHb CMeE-

IIEHHA PEYHBIX ¥ CTOYHBIX BOJ B 3aJaHHOM KOHTPOJILHOM CTBOPE, OCYIlE-
CTBISAIOT N0 hopMyiam

2

a2 U/,

X~=Lﬁ+‘—( ] , (A75)
pyf1e2) L
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qcr.lv y2 v:p (&kﬂ)zvzp

= 1+exp|——=2 |+ 2exp| ———
" 3R (en g X, )® ox, ) " X,

(BA-y 1, _(BA+y)'Y,
“Dx_ P ok - (A.76)

y*N yIN

+exp| -

OO6s3aTeNIBHBIMH YCJIOBHAMM HMCNONB30BaHHA GopMyibl (A.76) aBis-
I0TCA CleayIouHMe: ecnd  yy > 1, To caeayer npuHuUMate ¥, = 1; ecnu
B pe3ysbTaTe pacueTa MaKCHMaJbHOE 3Ha4Y€HHE ¥y COOTBETCTBYET He-
paBEHCTBY

Y SBH—[LQM—_, (AT7)
H, U+
TO NPUHUMAETCA
g, = do
BH.U,+q_ - (A78)

A.4.2.18 CpaBHeHHe NMPOROIDKUTENBHOCTH aBapuitHoro cbpoca croy-
HBIX BOJI C BpeMeHeM JoberaHns BOIHBIX Macc JI0 33JaHHOr0 KOHTPOJIBbHO-
0 CTBOPA OCYIUECTBIAETCS 1O YCIOBUAM

T, 2 T CT(min)- (A.79)

To 21 CT(max) + (ASO)

Ecnu ycnosue (A.79) uau (A.80) BoInonHseTCA, TO CledyeT NepeiTH
k A.4.2.20, B mpotuBHOM ciydae —k A.4.2.19.

A.4.2.19 Pacyer nmponosnsHOro npoduas pacrnpeaeneHus KOHUEeHTpa-
LMl MHTEPECYeMOro BELIECTBAa B 30HE BBICOKO3arpsA3HEHHBIX BOJ INpH €€
NPOXOXAECHNH Yepe3 3aJaHHBIH KOHTPOJIBHBIH CTBOP OCYLIECTBISAETCS IO
CIIEYIOIMM JTaNaM.

A.4.2.19.1 CymMmapHy0 (BallOBYIO) KOHLEHTPALMIO 3arps3HSIOLIErO
BewmecTBa B CTOYHBIX BOAAX Ccrguny B TEPHOA aBapHiHOM CHTyaUuH
(cyMMa KOHIIEHTpaLMi BELIECTBA B PACTBOPEHHOM COCTOSIHHH U COpOUpO-
BaHHOM Ha B3BeCH) NPH N-M H3MEpEHHH PacCUUTHIBAIOT MO opmyne (B
KayecTBe JaHHOH KOHLEHTPALHH MOTYT ObITh HCHOJB30BaHBI H3MEPEHHBIE
3HAYEHHS 3arpA3HSAIOIIETO BelleCTBa B aBapHHHOM cOpoce B BaloOBOH
popme)
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Ceroann =Ccren + Cern - (A.81)

IIpumeuyanune — Ilpu nporunocTuueckoM pacyere 6e3 yuera ¢popM MHrpauuu
3arpA3HSAIOLIETO BEUIECTBA B KAYECTBE MCXOAHOM GepeTca €ro KOHUEHTPAlHs B HHTe-
pecyeMom BHIE.

A.4.2.19.2 Briuncienre napaMeTpos Thn 1 T;,, BBLINOJIHAIOT 110
tdopmynam (A.24), (A.25).
A.4.2.19.3 Pacuer napamerpa 4, oCymecTBIAIOT No Gpopmynam:

a)ynpu 29y < D*CPB*H‘
Ap=(Ccrn —Cpug) ¥n s (A.82)
6)npu 298 > D'CPB».H.

Ay, = (Ccrn —Capuo) (1-Y N ). (A.83)

A.4.2.19.4 KoHueHTpauuy 3arpA3HAIOLIEro BemecTBa B N-X CerMeH-
Tax B 33[JaHHOM KOHTPOJIBHOM CTBOPE PEKH MPEABAPHTENBHO BBIYHCIIAIOT
no dopmynam (A.26) - (A.29).

A.4.2.19.5 KoapodunuenTst a+ u B+ onpeaensioT B COOTBETCTBHH C
ykasaHusmu B A.3.12.4 anroput™a peineHHs BTOpoil 3afaun (Mo dopmy-
aaM (A.30) - (A.37N)).

A.4.2.19.6 Kospouumentst ky’u ky” BEIMHCIAIOT B COOTBETCTBHH
c ykasaHusaMH B A.3.12.5 anropuT™Ma pelieHus BTOpoi 3aaduu 1o BTOPOMY
BapuaHnry (o ¢popmynam (A.38), (A.39)).

A.4.2.19.7 OxonuaTtensHbii pacuer mapamerpos Cy, u Cy, BbI-

nonHsior no ¢opmynam (A.40), (A.41), B kotopsx BeipaxeHue (Cy —

Ci) 3aMeHeHO Ha mapameTp A,.

A.4.2.19.8 OkoRuaTeNbHbIH pacder KOHUEHTPAUMil 3arpA3HSAIOLIEro
BeleCTBa B N-X CErMeHTax B 3aJaHHOM KOHTPOJNBHOM CTBOPE PEKH OCY-
wecTBisoT no ¢gopmynam (A.28), (A.29), nas KOTOPBIX HCIHOJIB3YIOTCS
3HayeHus napametpa C , , , IOJYYEHHBIE B COOTBETCTBHH C YKa3aHHSIMH B
A4.2.19.7.

Ecnn no ycnosuio 3amauyu He Tpebyerca yder ¢opM MMrpaumuu 3a-
IPAHSAIOLIErO BELIECTBA, TO OCYIIECTBISETCS nepexon K A.4.2.30, B npo-
THBHOM ciyyae - K A.4.2.20.
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A.4.2.20. MaxkcHMalbHOE COAEp)KaHWE B3BELIEHHBIX  BEILECTB
| Gp— MI/AM’, B PEUHOMH BOJE B KOHTPOJILHOM CTBOPE BLIYHCISIOT 1O
¢dopmyne

Cioa.va.N = Ceaﬂ,d)"'( Caae.CT - Ceae‘(p) WN . (A.84)

B xauectBe Cy, gsg(max) BHIGMPAETCA MaKCUMAILHOE U3 MOYYEHHBIX 110
dopmyne (A.84) snauennii Cy, g5 n -

A.4.2.21 Conepxanne neautoBoii gppakuun ravauctbix sewects C,,,
mr/am’, B pedHo# BoJe onpeaenstor no popmye (A.42).

A.4.2.22 OpHEHTHPOBOYHYI0O MAaKCHMAJIBHYIO KaTHOHOOOMEHHYIO
€MKOCTb  Zyp, Mr-OKB/IM’, TIMHHUCTBIX BEWIECTB HAXOMAT Mo dopMmyne
(A.43).

A.4.2.23 Bo3MOXKHOE MaKCHM&IbHOIO COJEPXAaHHA 3arpA3HAIOLIErO
BewmecTBa Ha B3BECH Cp s max » mr/oM>, B npo6e BoAbI (B OJHOM JIUTPE)
BBIYHCIIAIOT 110 dopMmyite (A.44).

A. 4.2.24 Ouenusarot cobniogenue ycnosus (A.45), u no ¢popmynam
(A.46) (A.47) BbIOMpAlOT 3HaYE€HHMS MaKCHUMAIbHOTO COJEp)KaHHs 3a-
IpA3HAIOMIEro BeulecTBa Ha B3BECH Cg g max. B IPOGE BOABI (B OAHOM JIUT-
pe).

A. 4225 Bo3MOXHOE Cofiep)KaHHE 3arpsA3HAIOIEro BELIECTBa Ha
B3BECH B KaXIOM BbLACHAEMOM cerMeHTe Cj gy Ny MI/IM®, C YUETOM KO-
s¢¢unmnenta pacnpepenenus Ky, ompemensior no dopmynam (A.48),
(A.49).

A.4.2.26 OuenuBaiot cobmonenune ycnosnit (A.50), (A.51) u BuIOH-
paloT OKOHYATENIbHBIE 3HAYEHHS MAKCHMAJIBHOTO COJEpXKaHHs 3arpss-
HAIOLIETO BEIECTBA HA B3BECH Cg 4y mar. B MPOOE BOABI (B OAHOM JIMTPE).

A.4.2.27 BpeMs MHOrOKpaTHOro (CTOKpaTHOro) BEPTHKalbHOTO Iie-
pEMELIMBAHHA Macc peuyHOH BOAbI M rapaHTUPOBAHHOI'O KOHTAKTa PeqyHOM
BOJIBI H B3BEIICHHBIX BEIECTB T g9, C, HHXe cOpoca CTOYHBIX BOJ OMpe-
nensior no popmyne

51 H.M.c.
Ti00 2 U:p ) (A.85)

A.4.2.28 KodpduumeHT opreHTHPOBOYHOH CKOPOCTH COpOLHMM Ha
B3BECH Kigyo nr C YYETOM BPEMEHH T ;g9 HAXOAAT 1O GopMyJie
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23, Cu

Koson: = 8 . (A.86)
wetn 1100 CNT -CaAaaa.Nt
IMpuMeuanne — Huxe nepBoro «ysnosoro» cropa ¢popmyisl (A.85) (A.86) B
pacuerax HE HCIONb3YIOTCA.

A.4.2.29 OxoHYaTeNbHBIH MPOTHOCTHYECKHH pPacdeT KOHUECHTpaIuit

~ */ A4
3arpA3HAIOLLEro BEWecTBa B pacTBopenHoi opme Cy, *, Cy, M Ha

*/ N 3
B3BeCH C,ponr s Coumn:  »MI/OM®, B 33JaHHOM KOHTPOJILHOM CTBOpE

B COOTBETCTBYIOUIEM CETMEHTE BBIMOJIHAKT C UCIIQAB30BAHHUEM (bOpMyJ'lI

Cne ' =Cy e (A87)
*/ ’ ./

Ca.a:vﬂ.Nr = CNr - CNT ’ (A'88)

CNT */ - CNr e‘K-nNr Ts , (A89)

CE.e;w.Nr 7 = CNr - CNf v . (A.893)

Ecnu 7y, > Tigp, TO IPHHUMAETCA © y, = Tjgp .

Ipu oTcyTcTBMH 3HadeHud mapamerpa K ne (W19 KOHTPOMBHBIX
CTBOPOB, PAaCIOJIOXEHHBIX HHIKE TIEPBOTO «Y3JI0BOTO» CTBOpA) PacdeT co-
JCpiKaHHs 3aTPA3HAIONIETO BEWIECTBAa B pacTBOPeHHOH (popMe BLINMOIHAIOT
o ¢popmynam:

Cre " =Che=Ci guies (A.90)

Cre " = Che=Clpens: (A.903)

A.4.2.30 CrposiT rpaduKH 3aBUCHMOCTEH JUIA MONYYEHHBIX pe3y/IbTa-
TOB CONEPXAHMs 3arps3HAIOIIETO BEIECTBA B BalOBOH (opMe, pacTBo-
PEHHOM BHJE H COPOHPOBAHHOM Ha B3BECH COCTOSHHM MIH s ToH dop-
MBI, KOTOpas MCIOJIB30BaNach AJIA NPOrHOCTHYECKOTO pacyeTa, B COOTBET-
CTBHH C BBIPQXXEHHUAMH ‘

C;&'r=f(Tae)' C;Ir:f(faa); Cy: 7 =f(Tus)s Cus i = f(Ta);
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C;.e:m.Nr =f(1;w)’ C:.a:a.Nr =f(Tas)'

Tae T, - BpeMs, NMpOIIEHUIEe OT Hayasla PETHCTPALlUH B HCXOAHOM KOH-
TPONBHOM CTBOPE KOHILIEHTpalUMH BewecTsa Ha yposHe C,, 10
CpoKa OXXHAAEMOH MO MPOTHO3Y KOHLEHTPAaLHH BEUIeCTBA B
paccMaTpuBaeMo opMe MHrpalMH B N-M CErMeHTe B 3ajlaH-
HOM X-M KOHTPOJIBHOM CTBOpE.

A.4.2.31 Ecniu B 04YepeHOM 3aJIaHHOM KOHTPOJIBHOM CTBOpE OKa3a-
JIOCh, YTO 3HAYEHHE BATOBOM KOHUEHTpALMM 3arpsA3HSAIOLIEr0 BellecTBa
WK TOH ero ¢HopMsl, 4711 KOTOPOii MPOBOAMTCS NMPOTHOCTHYECKHIA pacyerT,
PaBHO MJIM MEHEE YPOBHS BBHICOKOTO 3arpsisHEHUs

Cma.x,x S CBJ’

TO TMPOrHOCTHYECKHE PACUEThl C HCMOJIB30BAaHHEM aJirOPHTMa TPETHEro
BapHaHTa pelleHHs 3aAayd 3akaHYMBalOT. [0 MosyyeHHBIM pe3ynbTaTaM
MPOrHOCTHYECKOr0 pacueTa rOTOBAT OTYETHbIC JAHHBIC B COOTBETCTBHH C
MPUMEPOM, TIpeAcTaBleHHBIM B Tabnuue 9. Ecnu 3ananHbiii cTBOp Oka3an-
¢ «y3noBom» U B HeM Cpx > Cgy, TO OCYIUECTBIAIOT pe0Gpa3oBaHue
JIAHHBIX, TOJY4YEHHBIX B 3TOM cTBOpe. [IpH 3TOM npuHHMaeTcs

Corw=Crnie; (A91)
*k T
TCCT.N = "Cnr; (A.92)
T =Ty s (A.93)
Yo =0 (A.94)
dern = qp.N s (A.95)
rZie NPH HAIMYKMK AaHHBIX O Wy —
g\ = der.n
N ) A.96
v (499
NpH HAJIMYUK DAHHBIX O ¥/ () —
g, .= der. N
N T A97
g 1=Wnip) (A-97)
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Janee, 01s pacccMaTpvBaeMbIX HHIKEPACMONOXKEHHBIX KOHTPONBHEBIX
CTBOPOB (IO CJEAYIOLIEro «Y3JIOBOTO» CTBOPA PEKH) pacueT MOXKHO Ipo-
JI0JDKaTh MO aNropHTMYy TPETHErO BapHaHTA pellleHHs 3anayd. Boxasl 3a-
TPA3HEHHOM peKd B JaHHOM Cily4ae NMPHHUMAIOTCA 3a HOBBI OeperoBoit
aBapHHHBI cOPOC CTOYHBIX BOX,.

A.4.3 Pemienne 3aaa4u 119 TPAHCNOPTHO#H aBapHn
3arpA3HRAIONIEr0 BEIECTBA B BH/IE )KH/IKOr0 TeXHHYECKOIo
npoayKra.

A.4.3.1 Pacuer pacxoma asapuitHOro cOpoca XHAKOrO TEXHHYECKOTro
NPOAYKTA (., KOHIEHTPALMH B HeM 3arps3usiomero semecrsa Cer U yc-
JIOBHOE BpeMs aBapHIfHOro MOCTYIIIEHUS B peKy JaHHOTO NMPOJAYKTa Tp Onpe-
JENAIOT B COOTBETCTBHM C ITOPHTMOM, IO3HIMH KOTOPOTO HIIOXKEHHI B
5.3.10.1 - 5.3.10.18.

A.4.3.2 TlomyyeHHe KOHEUHBIX PE3yJIFTATOB NPOrHOCTHYECKOTO pacye-
Ta: BPEMEHH NpPHXOZa B 3aJjaHHBIE KOHTPOJBHBIE CTBOPHI (PPOHTANBHOM
Ty ¥ XBOCTOBOH T ., YACTH 30HBI BRICOKO3AIPA3HEHHBIX BOJ, MAaKCHMAJb-
HBIX KOHUEHTpauMit 3arpssusiomero Bemectsa Cp,y M TPOLOIKUTENE-
HOCTB MPOXOXKACHNS JAaHHOM 30HBI Yepe3 3aJaHHblE CTBOPHI OCYILIECTBIAIOT
M0 aJIrOPUTMY B COOTBETCTBHH C MosHuMamu A.4.2.1 — A.4.2.19.8. I'naBHoi
0COGEHHOCTBIO HCMONB30BAHUA ITHX IO3HLUMIN ABJIAETCA TO, YTO IS OMpe-
AeneHus KodpGhHIMEHTa CMEIUEHHA Y «TAXKENOH XKUAKOCTH» C PEYHOMH
Bogoit (popmynsl (26), (61)) DoymkeH MCroMB30BaThCA KOIDPHUIHEHT MO-
nepeyHoii aucnepcun D, ., MOCKONBKY NMPOLECC (CKOPOCTb) NEPEMELIH-
BaHMS «THKEIOH KHUIAKOCTH» C PEYHON MOXKET JIHMUTHPOBATBCA YCIOBHA-
MH TypOyJIEHTHOCTH B 3TO# JKHAKOCTH.

A.4.3.3 B ToM ciydae, eciu u3BecTeH KO3(QUUHMEHT pacripeieieHus
COMEPHKAHUA 3aTPAHAIONIETO BEUIECTBA HA B3BECH Ky, & TAKXKe COMepxKa-
HHE B3BELIEHHBIX BELIECTB B PEYHO# BOJIE, TO MOXKET GBITh MPOBENEH pac-
4eT COAEPKAHMA ITOro BELIECTBA C yueToM ¢opM Murpauuu. s pemre-
HHA JaHHOH 3aJa4n ocylecTBaserca nepexon Kk A.4.3.4. B nporuBHOM
ciydae - k A.4.3.10.

A.4.3.4 Conepxanue NeTUTOBOH (pakuuu rauuucTIX BemwecTs C,,,
MI/IM>, B peuHOit BOJIE OIPEAENAIOT No popMye (A.42).

A.4.3.5 OpHeHTHpOBOYHYI0O MaKCHMAIbHYI0 KaTHOHOOOMEHHYIO eM-
KOCTb Zyp, MT-9KB/IM°, TIHHHCTBIX BEIIECTB HAXOAAT N0 ¢dopmyne (A.43).
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A.4.3.6 Bo3mMOXHOE MAKCUMAJIBHOE COJEPKaHHE 3arpsA3HSAIOLIEro Be-
LLIECTBA HA B3BECH C,,_,,,, max s Mr/nM3, B 1poOe BoABl (B OTHOM JIUTPE) Bbl-
qYuCasIOT 1o popmyite (A.44).

A. 4.3.7 Bo3moxHoe coepkaHHe 3arpA3HSAIOLIEr0 BELECTBA Ha B3Be-
CH B KaXI0M BbiienseMoM cerMeHTe Cg gs6 Nrs mr/am>, ¢ yuetoM ko3¢ du-
LIMEHTa PacnpeieNneHus Ky, onpeaensioT no gopmynam (A.48), (A.49).

A.4.3.8 OuenuBaror cobmonenue ycnosuit (A.50), (A.51) u BbIOH-
palOT OKOHYATENIbHbIE 3HAYEHMS MAKCHMAJILHOTO COJCpIKaHHs 3arpss-
Hsaromero BemecTa Ha B3BeCH Cg 44 max- B TPOOE BOJBI (B OAHOM JIMTPE).

A.4.3.9 OxoHyaTenbHbIH NPOrHOCTUYECKKH pacueT KOHLEHTpaLHii
3arpA3HAIOLIEro BEWECTBa B pacTBopenHoii gopme Cyr ', Cnr " wa
B3BeCH CyginNt Y , CeesNt *//, MI‘/IIMS, B 3aIaHHOM KOHTPOJIbHOM CTBO-
pe B COOTBETCTBYIOLIEM CErMEHTE BBIMOJIHAIOT C HCMOJIb30BaHHEM (op-
myn (A.90), (A.90a).

A.4.3.10 Ctposit rpadMkH 3aBUCUMOCTE# IS MOJNYUEHHbBIX pe3ynbTa-
TOB COZICp)KaHHE 3arps3HAIONIETO BELIECTBa B BaJOBON (opme, pacTBo-
PEHHOM BHE U COPOUPOBAHHOM Ha B3BECH COCTOSTHMM MJIM JUIS TO# (op-
MBI, KOTOpas HCMOJb30BANACh Uil IPOTHOCTHYECKOrO pacyera, B COOTBET-
CTBHH C BBIPaXXEHHAMH

Che=f(tw) Cre=f(tu): Cne  =f(tu) Cne " =f(Tu);

C;.a.m.Nt =f(1aa)a C:.n:m.Nz' =f(sz)v

TAE T, - BPEMS, MPOILEAIIEE OT Hayajla PErucTPaluli B HCXOAHOM KOH-
TPOJILHOM CTBOPE KOHLEHTpauuH BeulecTsa Ha ypoBHe Cg; 110
Cpoka 0XHAaeMOi Mo NPOrHo3y KOHLEHTPaLUMH BElleCTBa B
paccmaTpuBaeMoit thopMe MuUrpanmn B N-M cerMeHTe B 3aJaH-
HOM X-M KOHTPOJIbHOM CTBOpE.

A.4.3.11 Ecnu B ouepeHOM 3afaHHOM KOHTPONBHOM CTBOpPE OKa-
3aJ10Ch, YTO 3HA4Y€HHE BAJIOBOI KOHLCHTPALMH 3arPA3HSAIOLLETO BElECTBA
WM TOH ero GOpMBI, It KOTOPO#H POBOAMTCS IIPOTHOCTHYECKUI pacyer,
PaBHO MJTH MEHEE YPOBHA BBICOKOTO 3arpsa3HeHuUs

Cmax.x S Cﬂj ’

TO MPOTHOCTHYECKUE PAcyeThl 3akaH4uBaroT. [10 MOMydYeHHBIM pe3ynbTa-
TaM rOTOBST OTYETHBIC JAHHBIE B COOTBETCTBHH C MPHMEPOM, NpPENCTAB-
JIeHHLIM B Tabauue 9. Eciu 3apanHblii cTBOP OKa3aliCs «y3/0BOM» U B HEM
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Caxx > Cgs, TO OCYLIECTBIAIOT NPe0Gpa30BaHAe NaHHBIX, TTONYYEHHBIX
B 3TOM cTBOpe. [Ipu sTom npunumaercs: Cereamn ¥ no ycioBHio (A.54);
T -10 (A91);7p - 10 (A93); Yo - 1o (A.94); grry - Mo (A95)-
(A.97).

Hanee, 1ns paccMaTpHBaeMbIX HHKEPACHIOIOKEHHBIX KOHTPOJBHBIX
CTBOPOB (O CIEAYIOLIETO «Y3/I0BOr0» CTBOpa PEKH) pacdeT MOXHO Ipo-
J0JKaTh MO AJITOPUTMY TPEThEro BapHaHTa pelleHds 3aaaud. Boasr 3a-
IPA3HEHHOH PeKH B JJAHHOM Clyyae NMPUHHUMAIOTCA 3a HOBBIH 6GeperoBoi
aBapuiHBIi cOpPOC CTOYHBIX BOX.

A.4.5 Pemienne 3a1a4H A5 TPAHCNIOPTHO#H ABapHH C Pa3IHBOM
HedTH HaN HedTenpoayKTa H 06pa3oBaHHEM HA MOBEPXHOCTH
BO/IbI IVIEHKH

A.4.5.1 PacyeT Ha4yaJbHOrO COZAEPXKAaHMA HE(TENPOMYKTOB B PEUHOH
Bozte Ccr B 30HE BBICOKO3arpA3HEHHBIX BOJ BEIYHCIAIOT 10 dopmyite (62).
HauanbHoe konn4ecTBo HedTENpoayKToB B IUIEHKE m, - no ¢opMmyne
(63).

A .4.5.2 TlpenBapuTenbHBIH MPOrHOCTHIECKHH pacyeT KOHLEHTPaLUH
HedTenpoAYKTOB B 3aJaHHBIX KOHTPOJIBHBIX CTBOPax peuHo#H cetH Cyr i

Cn: ™ Bumonmsor no aJIrOpMTMY, HCIIONB3YEMOMY B CHTYallMH, KOTIa
o6HapyXeHa 30Ha BBICOKO3arpA3HEHHKIX BOJ B HaYalbHOM KOHTPOJBLHOM
cTBOpE pekH (CM. No3uuuHK anropur™a A.3.2 — A.3.13).

A.4.5.3 Pacuer mMacchl HeTenpoAyKToB, yIICAIEH U3 IUIEHKH HedTH
B pe3yJbTaTe NMPOLEecCOB GHOXHMHYECKOTO OKHCIECHHS Mco HA Y4acTKe
pekH oT MecTta c6poca 10 3a1aHHOTO KOHTPOJBHOTO CTBOPA BEIMONHSIOT
no ¢popmye (64).

A.4.5.4 BriuncneHHe Macchl HeTenpolyKToB, ymeamel u3 HedTs-
HOM TIIEHKH B pe3ysbTaTe NMPOLUECCOB HCMapeHus Nerkux ppaxuui Hedre-
NPOAYKTOB Miycn TPOBOAAT 10 GopmynaM (65)-(66a).

A.4.5.5 Maccy HedTenpoayKTOB, yIEAWYIO H3 IIIEHKH B BOXY Mp/e
paccusnThbIBatoT no dpopmyine (67).

A.4.5.6 Konuenrpauuio HehTenpoayKToB, NEpeLeALIyO U3 IVIEHKH B
sony AC,e, koTopylo HeoGxooumo AOGAaBHTL B KaXHOM PacyETHOM

*
CerMeHTe KOHTPOJBHOTO CTBOPA K KOHUEHTpauusM Cyr  NpelBapHTENb-
HO NOJy4EHHBIM B pe3yNbTaTe pacyeTa pacnpoCTpaHEHHUs 1O PEIHON ceTH
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HaXOJAIIerocs B BOJE 3arpA3HAIOLLEro BeulecTa (HedTenpoayKTa) omnpe-
AensioT no popmyie (68).

A.4.5.7 Konuentpauuio HedrenpoayktoB AC,,,(nr), NEpeLieqyo
M3 BOABI B IUIEHKY, KOTOPYIO HEOOXOIMMO BBIYECTH B KaXJIOM pacyer-
HOM CErMeHTeé B KOHTPOJILHOM CTBOPE OT IPEABAapHTENbHO pacCYMTaH-
Hoit konuentpauun C *N7, BBIMHCIAIOT 11O tdopmyite (69).

A.4.5.8 OKOHYATENBHYIO KOHUCHTPAUMIO 3arPsA3HAIONIETO BEIECTRA B
KOHTposbHOM cTBope CN 7 B KaXK/IAOM PACHETHOM CETMEHTE ONpE/esisAIoT
no ¢opmyne (70).

A.4.59 Maccy HedTenpoyKTOB, YIIeMUYIO W3 BOABI B ILUIEHKY
M g/pp (N7) AAS KaXAOTO CErMEHTa pPACCYUTHLIBAIOT B COOTBETCTBHMH C
BbipaxkeHHeM (71).

A.4.5.10 Bero Maccy HebTENpOIyKTOB, YIUEIIYO H3 BOABI B [UIEHKY,
BBIYHMCIISAIOT KaK CyMMY MacC M g/, MO BCEM CErMEHTaM 30HBI BHICOKO-
ro 3arpsisHeHHs B KOHTPOJIBHOM CTBOpe no ¢opmyie (72).

A.4.5.11 O6bmyro Maccy niaeHkH HedTH m »; B 33JaHHOM KOHTPOJIb-
HOM CTBOpe ompenensioT no gopmyne (73).

IMMpumeuanune — Bee pacucrsl no mo3uumsam anroputma A4.54 - A4.5.11

BLINOJTHAIOTCSH NapaieNbHO C YUYETOM CpeHEH H MAKCHMANIbHOK CKOpOCTe TeueHHus
PEYHOIt BOABL.

A.4.6 Pewienne 3a5a4u AJIs TPAHCNIOPTHO# aBapuH
3arpA3HAIOLIEro BellleCTBa B BH/IE CHINYYero TeXHUYECKOro
NpoayKTa

A.4.6.1 Pacuer pacxona aBapHitHoro cOpoca 3arpsi3HAIOLLETO BELIECTBA
B BHJE CHINMYYero TeXHMYECKOrO MPOAYKTa (7, KOHLEHTpALMHA B HEM 3a-
rpsssstowero sewectsa Cor M yCIOBHOE BpeMs aBapHIHOTO NOCTYTUICHHS B
PEKY JaHHOTO MPORYKTa Ty ONPEAENAIOT B COOTBETCTBHM C aJIFOPUTMOM, TIO-
3MLHHK KOTOPOTO M3noxeHs! B 5.3.9.1 - 5.3.9.15.

A.4.6.2 TlomyyeHne KOHEUHBIX Pe3yJILTATOB MPOrHOCTHYECKOTO pacue-
Ta (BPEMEHH IPUXOJA B 3aJaHHBIC KOHTPOJIbHBIC CTBOPHI (POHTANBLHOH
Ty¢p H XBOCTOBOH T y,, YacCTH 30HBI BHICOKO3ATPA3HEHHBIX BOM, pacrpese-
JIEHHE KOHLEHTPaLMi 3arps3HAIOIEro BEIIECTBA B KOHTPOJIBHBIX CTBO-
paxC ,, H MOJyYeHHE ero MAaKCUMAbHBIX KOHUEHTpauui Cpuoy , 8 TAKOKE
TIPOJOIDKHTENBHOCTh NPOXOXKACHHA JAHHOH 30HBI Yepe3 3alaHHbIE CTBOPBI)
C YYETOM BaJIOBOTO COAEP)KaHHA (M/IH B BHIE CONEPXKAHHA B TOI (OpMe, Ko-
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TOpas 3alaHa B HCXOJHBIX JAHHBIX) 3aTrPA3HAIOLLETO BELIECTBA B PEYHOM BO-
Jie OCYLIECTBJIAIOT MO aJrOPUTMY B COOTBETCTBHH C MO3UUMAMH A.4.2.1 —
A4.2.19.8.

A.4.6.3 B ToM ciyuae, ecii H3BecTeH k03bQHIHEHT pacnpe/ieeHUs
COEpXKaHMs 3arpA3HAIOILECTO BEIIECTBA B PACTBOPEHHOM BHJIE ¥ Ha B3Be-
CH, a TaKXKe COoAepKaHne B3IBEIIEHHLIX BELICCTB B pequifl BOJE, TO NPOBO-
IAT pacyeT COIEPXKAaHUA ITOro BELIeCTBa C yueToM GopM MurpanuH. Pe-
IIEHHE NAHHOH 3a/layd OCYIUECTBIAIOT IO AITOPHTMY B COOTBETCTBHH C
nosuuuamMu A.4.3.4 - A.4.3.10.

A.4.6.4 Ecin B ouepenHOM 3aJlaHHOM KOHTPONBHOM CTBOpE OKa3a-
JIOCh, YTO 3HAYEHUE BAIOBON KOHLEHTPAUMH 3arpA3HAIOILErO BELIECTBa
HH TOH ero GopMsl, LA KOTOPOH NMPOBOAUTCA NPOTHOCTHYECKHIH pacHer,
PaBHO HJIH MEHEE YPOBHA BBICOKOTO 3arpA3HEHUA

Cmax,x S CB:i >

TO MPOTHOCTHYECKHE pacyeTh! 3aKaHYHBAIOT. [1o NoNyYyeHHBIM pe3ybTa-
TaM TOTOBSAT OTYETHBIE AAHHBIE B COOTBETCTBMH C NPHMEPOM, TIPEACTaB-
nexnsM B Tabnuue 9. Eciin 3aaHHbl CBOP OKa3aiCs «y3JIOBOM» H B HEM
Craxx > Cay TO OCYIECTBIASAIOT NPEOOPa30BaHHE JAHHBIX, NOTYYECHHBIX
B 3TOM ctBope. IIpu stom npunumaercs: CeromN ™ - no ycnosuio (A.54);

ok
TCopn- 110 (A92); To' - 110 (A93); Yo - 10 (A.94); Ger.y - 10 (A.95) -
(A97).

Janee, nns paccMaTpHBaEMbIX HHXKEPACHOJOKEHHBIX KOHTPOJIBHBIX
CTBOPOB (O CIEAYIOWIETO «Y3JIOBOTO» CTBOPA PEKH) PacyeT MOXKHO Npo-
JOMKaTh MO AITOPUTMY TPEThEro BapHaHTa pelleHHs 3aaaud. Boxel 3a-
TPA3HEHHON PEKH B JaHHOM CNyYae NPHHUMAIOTCSA 32 HOBBIH OeperoBoit
aBapuiHbIR c6pOC CTOYHBIX BOJ.

IpuMeps! MPOrHOCTHYECKOTO pacueTa XapaKTEPHCTHK NEpPeMeEILaro-
LIEHCA 110 peYHOi CETH 30HBI BLICOOKO3arpA3HEHHBIX BOJ A/ Pa3sAHUHBIX
aBapHIHBIX CHTYalUi NPHBEACHBI B NpHIOXeHHH E.
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Ipuaoxenue b
(obs3aTeNnbHOE)

HHCTPYKUHS N0 HCNOJIB30BAHMIO IPporpaMmbl «3ona B3-2»
A5 MpoBe/leHHs NPOTrHOCTHYECKHX pacyeTos Ha [I3BM
XapaKTEPHCTHK 30H BLICOKO3arPA3HEHHbIX BOJ B BOAOTOKAX

B.1 O6mue cBeaeHus

Mporpamma «3oHa B3-2» mnpeaHa3HayeHa [AdS BbINMONHEHHA Ha
II9BM onepaTHBHBIX MPOrHOCTHYECKHUX PpacueTOB B 3aaBaeMbIX KOH-
TPOJBHBIX CTBOPaX KOJIMYECTBEHHBIX XapaKTEPHUCTHK NepeMellaiolencs
MO PEYHOMH CeTH 30HBI BRICOKO3arpsi3HEHHBIX BOJ, 0Opa3oBaBieiics B pe-
3y/NbTaTe TOTO MJIM WHOrO BHJAA aBapHifHOTO cOpoca 3arps3HAIOIIEro Be-
uiectBa. B nporpamme npenycMoTpeHa BO3MOXXHOCTb OPHMEHTHPOBOYHOI
KOJTMYECTBEHHON OLIEHKH BaJIOBOTO COAEPMKAHHS 3arPA3HSAIOLIETO BEILECT-
Ba B PEYHOH BOJE, a TAKXXE MHIPALIUK €0 B BUJAE IICHKH, PACTBOPEHHON
topme 1 copOHPOBAHHOM Ha B3BECH COCTOSHHH.

[MporpamMma pa3paboTaHa B COOTBETCTBHH C HACTOSILIMMH METOIHYE-
ckuMH pekoMenpaumamu B cpeae Delphi 7 w moxer paGorats Ha [ISBM
[oJ1 YIpaBJieHHeM onepatiuoHHON cucTeMsl Windows.

B.2 Brinonxenue nporpammsl «3oHa B3-2»

3amyck mporpamMMBl OCYLIECTBJSETCS B COOTBETCTBHH C NpaBHIIaMH
paboTsl ¢ NpunokeHUsIMHU B cpene Windows.

3anyck COMpPOBOXAAETCA NMOABJICHHEM Ha MOHHTOpPE IIaBHOH 3KpaH-
HO# ()OPMBI NporpaMMBl, NpeACTaBIEHHOI Ha pucyHke b.1.

B ropu3oHTansHOM MeHIO TaBHO# 3KpaHHO# (opMbl npeaycMorpe-
HBI KHOTIKH BbI30Ba CNEAYIOUMX BHAOB PaboT:

— «Cmaopet» - BBOI H KOPPEKTHPOBKA HEOOXOANUMBIX JUISl IPOTHOCTH-
YECKHX PacYeTOB NapaMeTpOB, XapaKTEPHU3YIOIHX MECTO aBapHHHOrO 110-
CTYMJICHHS B BOJOTOK 3arpA3HSAIOIIETO BeLIeCTBa (MCXOAHBIH CTBOpP BOJO-
TOKa), a TAK)KE NapaMeTPOB, XapaKTEPU3YIOILUX PEYHOH NMOTOK HA OTAC/b-
HBIX BBIENAEMBIX XapaKTEPHBIX PEYHBIX YYacCTKaX U YCIOBHO OTHOCHMBIX
K 3aMBIKAIOLIMM 3TH Y4aCTKH KOHTPOJIBHBIM CTBOPaM; OTKPBITHE FOTOBOTO
(aiina ¢ paHee NMOAroTOBNEHHBIMH JAHHBIMH; 3aMHCh TEKYIUUX AAHHBIX B
OTIENBHBIH daiin;
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PucyHok B.1 - 'naBHas akpaHHas (hopma nporpammbl
C FOPU30HTa/IbHBIM MEHIO

-« MapameTpbIanopbl copoca» - BBOL WU KOPPEKTUPOBKA AaHHbIX,
XapaKTepu3yIoLWMX YCMOBWS aBapuiAHOrO MOCTYM/IEHNS 3arpA3HSAHOLLEro
BELLECTBA B BOAOTOK CO CTOYHbIMM BOfgamm (KpOMe CBefeHWid 0 TpaHc-
MOPTHOI aBapuK) WM XapaKTEPUCTUKM 30HbI BbICOKO3arpsi3HEHHbIX BOJ,
06Hapy>EHHON B Ha4albHOM KOHTPO/LHOM CTBOpE; OTKPbITVE (paiina c
paHee MOArOTOBMEHHLIMU TaKUMW JaHHbLIMM; 3aMUCb TEKYLUMX AaHHbIX B
OTAeNbHbIN (aiin;
« Bbi6op3agaun pacueTa» - BbIOOP 334a4M M0 pacyeTy XapakTepu-

CTUK 30Hbl BbICOKO3arpsi3HeHHbIX BOA W BBOA HEOOXOAMMbIX AOMOHU-
TeNbHbIX AaHHbIX;

-« Onporpamme» - MPYBOAATCA CBEAEHWA O pa3paboTymkax npo-
rpammbl;

- «BbIX0oa» - BbIXOZ 13 NPOrpammbi.
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B.3 dopmmpoBaHMe NCXOAHON NHDOPMALIUN

B.3.1 Mocne HaXXaTus B ropn30HTa/IbHOM MEHHO [1TaBHOW 3KPaHHOW

(hOpMbl KHOMKKW “ fi’Ha aKpaHe NOSABNAETCA NOAMEHIO C p
namu:

- «Co3aaHue-npaska»\

- «OTKpbITbY,

-« 3anucaTbKak...»

AKTUBM3aALMS «MbILKOV» pasdfena «CosfaHue-npaska» MO3BOMSET
OTKPbITb 3KPaHHY (POPMY C pefakLMOHHbIMW OKHamu (pUcyHoK B.2 ), B
KOTOpble HY>XHO BHECTU (MM OTKOPPEKTMPOBATbL) HEOOXOANMYIO ANt pac-
yeTa WCXOAHYH WHGopMauuo. B aaHHOW WM Mocnefyroumx 3KpaHHbIX
(hopmax nepemeLLaTbcs MexXay pefakuMoHHbIMU OKHAMWU MOXHO C MOMO-
Wb «MbILIW» WX KNaBULWK «Tab».

Baof napaweTpOB N8 y4acTKka peKkH Ha WecCTe asBaphh
- # [ ] '

WHrpeaneHt MonHoe nmsA nHrpeagneHTa PasmepHocTb naK Kog

=Tun aBapuitHON CUTYaLN Ha BOJHOM OB BEKTE----mmwrmrmsemsrmscmsemsn commene
o Bcero cTBOpOB -
<= ABapWiiHbIii C6pOC 3arpstoLLero BellecTsa B BOJOTOK

C O6Hapy»)eHa 30Ha BbICOKO3arpsA3HeHHbIX BOJ, B BOAOTOKE T ekywpii cTBop al

C Tpwu HenonHoli nHopmalumn o6 asapumn
. . I!
- - L)
Pagvyc KpyBU3HbI pycna BOAOTOKa OT cTBopa cépoca (M) )

\ V' XW' . Cnep.

*
yr > -V, B KoHel|

al

Koa®. gonn "akTMBHO’" LUIMPWHBI BOAOTOKA B CTBOPE aBapun |

»-« 4 ~- 14 ¥

YHUUTOXNTb CMUCOK CTBOPOB LR

PucyHok b.2 - MNepBas skpaHHas (opmMa pasgena
«Co3faHune-npasKa» A1 BHECEHUSA U KOPPEKTUPOBKM UHGopMaLnm

B OKHe pacKpbiBalOLLErocs Cnucka BbiGMpaeTCs MHTepecyemoe 3a-
TPA3HSIOLLEe BELLECTBO (AaKTUBM3MPYETCS KYpPCOPOM «Mbilun»). [Janee, B
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COOTBETCTBHH C OCOOEHHOCTIMH MCXOAHOH HMH(OPMALMHK MEpeKIIoyaTe-
JIEM Ha MaHeNu paJHOKHOMOK BbIOMpaeTcs THN aBapHHHON CHTyallMH Ha
BOJAHOM 06BbekTe. Buibop nyHkTa «Asapuiinbiii c6poc 3azpsasnaioujezo ee-
wyecmea 6 6000MOK» JIeNaeTCs B TOM Ciydae, korja umeercs HHopMaums
0 MapaMeTpax aBapuitHOro cbpoca CTOYHBIX BOJA MIH TPAHCHOPTHOH aBa-
pun. ITyHKT «O6Hapydicena 30Ha 8bICOKO3AZPAIHEHBIX 800 & 8000MOKE» —
B Cllyyae, KOTZa MMEIOTCA JaHHbIE, XapaKTepH3yloWHe 30Hy BBICOKO3a-
TPASHEHHBIX BOJ B BOJOTOKE TpH MPOXOXKACHHH €€ 4Yepe3 HCXOIHBIH
cteop HabmopeHus. Ilynkr «/Ipu uenoanoil ungpopmayuu 06 asapuu» —
NpH HANTHYKRHU HHGOPMALIMK TOJIBKO O BPEMEHH H MecTe aBapHiiHoro copo-
ca CTOYHBIX BOA.

PenakiyonHoe OKHO «Paduyc kpususnel pycna eéodomoka Hudice
cmeopa c6poca» 3aNONHAETCA TONBKO NPH HANMYMH TaKoi HHGOPMALHH.
Ludpsl B okHax «Paccmosnue om Gepeca 0o mouxku c6poca cmouHblx
600», «Koagh. donu akmuenoit wupunel 60o0omoka 6 cmeope asapuu» Kop-
PEKTHPYIOT TOJIBKO NPH HaNHYHH JAHHBIX HECOBMaJalOLMX C MPHUBENCH-
HbIMH.

Ha3sHauenue apyrux KHOnok:

- « YHUYmooicume cnucok cmeopog» — OYUCTKA BCEX PaHee 3arloTHEH-
HBIX PENAKIIMOHHBIX OKOH M BBIXOJ B INIaBHYIO 3KpaHHYIO ¢opMy (Hauu-
HaTb BBOJ, HOBOH HH(OpPMalK No CTBOPAM BOAOTOKA PEKOMEHIyeTCs To-
clle HaXKaTHs JAHHOH KHOMKH);

- «Bbixo0» — BBIXOJ B TMaBHYIO 3KpaHHYl0 (OpMy MnocJie BHECEHMS
Bceit HeoOxoanmon HHdopMauuu;

-«Cneo.» — nepexon K cienylouer dxpaHuoi Gopme s BHECEHUs
WM PELAKTHPOBAHHS HCXOAHOH WHOpMaLny;

- «B xomney» - mepexon Kk 3kpaHHoil dopme ¢ uHdoOpMaLmeii no no-
CIELHEMY W3 BBOJMMEIX CTBOPOB BOJOTOKOB.

OxHa «Bcezo cmaopos» n «Texkywjuti cmeop» ABIAOTCA HHOPMALIU-
OHHBIMH (HE MOJJIeKAT 3aMOJHEHHIO).

B.3.2 Iocne Haxkats KHOMKH «Cred.» OTKPHIBAETCA HOBast dopma
PENAKUMOHHBIMH OKHaMH, B KOTOpBIE 3aHOCHTCA HMHpOpMalus 1o cie-
aytoueMy (oyepesHoMy) OTAEJIbHOMY y4acTKy BOAOTOka (pucyHok B.3).
Ecnu nepexon okazancs ciy4yailHeIM, CIEAYET HaXaTb KHOINKY «YOoarums
cmeop».

3aHeceHu€ HHGpOpMAlMKM HaYyMHAIOT C BBeJEHHA KoAa crTBopa (ro
YMONYaHHIO MOPALKOBBIH HOMEp CTBOPA NMPHCBAWBAETCA ABTOMAaTHYECKH).
3aTteM, yTOYHAETCA (KypcOpOM «MBIIH» HIIM KJaBHLIAMH TEpeMELICHHSA
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Kypcopa) WeCTONONOKEHUE KOHTPONbHOTO CTBOPA: CTBOD ABNAETCA «Y3-
MOBHN» , ECNU OH PACcCNONOKEH B yCTbe BOAOTOKA, ABARAUETOCH NPATO-
KON Apyrod Gonee KpynHod pexu WAw B WECTE BNALEHUA KPYNHOTO NpU-
TOKA, CYLECTBEHHO NEHANUETO LADUHY PEK.

BBoa napamMeTpoB pyc/nia BOAOTOKA B KOHTPOJIbLHOM CTBOpe

-CTBOp "y3n0BON"?—“j
Kopa ctBopa (go 8 uncdp) Ne Py ! Bcero ctBopos

< " - a OA I HET |

AnvHa yyactka (Km) 130 ~~ o~~~ ~ Tekywuii cteop - f

CpepgHAaa wupuHa (M) in* fmapasnuy. yknou (0O/oo) 1
or. . BcrtaButb cTBOP
CpeaHsas rnybuHa (m) 1° 37 Koad. WepoxoBaTtocTu 1.025
I'VM-tﬁii]J L. .r V'O YpanuTtb cTBOp
rny6uHbl Ha yyactke (M) 1 Koad. wepoxosarT, nbaa 1
A 113
(ipe,qHﬂi-CK.Opo();b r(-M/C) fa Koat. nssunmucroctun B Hauasno;
C o Koad., koppekTupyownit
Makcum, ckopocTb (M/c) P 3 PpPOHTaNbHYIO HacCTb 30HbI ﬁ Mpeapiy,. |
Koad., KOppekTupytoLuii
|5® 10.2
Pacxop (ky6.m/c) XBOCTOBYIO YacTb 30Hbl Cren. |
®OoHOB.KOHUEKIpayus 3B E‘Ol YpoBEeHb KOHLEHTP, BbICOK.3arpasHeHns I® ~ B KoHel, j

KoaddunyneHt ckopocTn e ®oHoBan
camoounuweHus (K x 100000 1/c) P KOHUeHTpauus B3Beceil -

YHUUTOXNTb CINCOK CTBOPOB BD}m

Bpemsa 3agepXKu camoouneHns (4) F
Je'si?2r? BiO>TivA Ltp*afe VLt

Pucynok 6.3 - Bropan akpannas gopna pasgena «Cosgave-
npaska» 1A BHECEHNA I KOPPEKTUPOBKI WHGOPHAL WM

0KHO «MakcuM. 3HaYeHne cpeaHelt rny6uHbl Ha yyacTKe» NPpI 0TCYT-
CTBUM HHOOPMALUN WOKKO He 3anonkATs. 0AHO U3 0KOH «mapasnuue-
CKWI1 yKNOH» Il «Koadh. wepoxoBaTocTm» HOKHO 0CTaBUTh HE 3aN0NHEH-
Hoi (Npw 3anonHeHun 060X OKOH WCNONbIYRTCA JaHHUE, BHECEHHHE B
0KHO «lmapaBaMyecKuil yKNnoH»).

Tpu HARUYUH APYTUX LAKKHX UHOPH, NPUBEJEHHUE B OKHAX «Koadp.
N3BUANCTOCT MY, «K03dh., KOPPEKTUPYIOLWMNIA (DPOHTaNbHYK YacTb 30HbI»
I «Ko3dh., KOPPEKTUPYIOLNI XBOCTOBYK 4acTb 30HbI», NOTYT bTb 3a-
NeHeHS . Mpu BHECEHAN AHGOPWALWM NO APYTUN YYacTKam BOAOTOKA 3Ta
WHOOPUALMA B paccHaTpuBAeNOd 3KpaHHOA QOpNE aBTONATHYECKH NO-
BTOPAETCA 663 W3NeneHnit. Ecnn TpeByeTca, To fahhue No APpyrun yvact-
Kal CNELyeT OTKOPPEKTUPOBATD.
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KpoMe nepeyuciieHHOro, KOPPEKTUPYIOTCA H/IH BBOJATCH AAHHBIE B
okHa: «Ponosasn konyenmpayun 3B», «Koapgpuyuenm cxopocmu camo-
ouuwenus», «Bpems 3adepacku camooyuujenun (vacel)», «Yposenv KoH-
YeHmpayuu 8blCOK020 3azpA3HeHuUn», « PoHo8as KOHYyeHmpayus e36eceii».

Ipumeuanue - [lns yuacTKa pekd 10 <y3J10BOro» CTBOpa B kKauccTse (POHOBOH
OcpeTcs KOHUEHTpALMUs B3BECH B CTBOPE BbILIC aBapHiiHOro c6poca 3arpA3HAIOLICIO
BCLICCTBA, B y3JIOBOM CTBOPE B 3aBUCHMOCTH OT €ro pacrioioXeHus 6cpercs| nmmbo
KOHLEHTPAlMA B3BCCH B YCThE BNAAAIONIEr0 KPYMHOro MpHTOKa, J16o B GosbLioi
peKe nepea BrMajCHHUEM 3arpa3HEHHOMN Npu aBapuu peku, s paccMaTpruBaeMoro 3a-
I'PA3HAIOIIErO BELICCTBA B Ka4YCCTBE (x)OHOBOI‘:I PCKOMEHAYEeTCA HCNOJb30BaTh KOH-
IICHTPAIKIO B KOHTPOJIBHOM CTBOPE, HAGIOAABILYIOCA 10 aBAPHUIHOIN CHTYALMH.

M3 okoH, B KOTOpbIE J10/KHA ObITH BHECEHA HeoOXonuMan ans pacue-
Ta HH(opMaLHs, BLIHTH HENb3s, MOKa OHH He 6yIyT 3aMOJIHEHBI.

HasnaueHue apyrux KHOMOK:

- «Cneo.» - nepexol K aHaJIOrH4HOMN 3KpaHHOI (hopMe U KOPPEKTH-
pOBaHHMs MM BHECEHHS NAHHBIX MO OYEPEAHOMY XapaKTEpHOMY Y4acTKy
(XOHTPOIBHOMY CTBOPY) BOAOTOKA Ha NMyTH MEPEMELICHUS 30HbI BBICOKO-
3arpA3HEHHBIX BOJ; €CNH TEKYLLHii CTBOp GbUT MOCNEAHUM B CIIUCKE BBE-
JIEHHBIX CTBOPOB, TO TO HaXaTHIO dToi KnaBHLKM OyaeT oTkpbiTa dpopma
JUTS CO3JaHHsl HOBOT'O CTBOpA B KOHILE CITHCKA;

- «Yoanums cmeop» - ynanenue Tekyuiero (NpeACTaBJIEHHOTO Ha 3K-
paHHO#i (opme) cTBOpa M3 CHCKAa KOHTPOJBHBIX CTBOPOB (€C/IM KHOMKa
«Cned.» Gbina HaxaTa Clly4aiHO, YTOGEI BEPHYTHCS Ha NpEAbIAYIIMH yua-
CTOK, ClleJlyeT HaXKaTb KHOTNIKY «Yoarumes cmeop»);

- «lIpedbl0.» - EPEXO K 3KpaHHO# popMe, B koTOpY10 ObliiM 3aHece-
HBI JaHHbIE NPEABIAYIIEro XapaKTepPHOro yuacTka (KOHTPOJIBHOTO CTBOpA)
BOJIOTOKA;

- «B Hauano» - nepexon K 3KpaHHOi (opme, ¢ KOTOPOH Obln HauaT
LMKJI BHECEHHS HH(OPMALIHH 110 KOHTPOIBHBIM CTBOPaM BOJOTOKA;

- «B Koney» - nepexoll X 3KpdHHOI Popme, KOTOpoH ObUT 3aKOHUEH
LIMKJI BHECEHHS! HHPOPMALMK N0 KOHTPOJILHBIM CTBOPaM BOJOTOKA;

- «Bemagumb cmeop» - BBINIONHEHWE BCTABKH NAHHBIX MO HOBOMY
(npotylieBHOMY) y4acTKy BOZOTOKA B COOTBETCTBYIOLEE €My MECTO me-
PeA TEKYLIHM B MOC/IEAOBATENBHOCTH paHee 3aHECEHHBIX NAHHBIX 10 Xa-
PAKTEpHBIM PEUHBIM YYacTKaM HA MyTH NEpeMelleHHs 30HBI BBICOKO3a-
IpA3HEHHBIX BOJ;
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- «YHuumoosicums cnucox cmeopoe» - YHUYTOXEHHE 3aHECEHHOH MH-
dopmMaLMK MO BCEM KOHTPOJIBHBIM CTBOpaM (3Ta oriepauusi HeoGXxoiuma
IIPH TIepexo/ie Ha HOBYIO 3aja4y 6e3 BBIXOJa H3 NPOTpaMMBbl);

- «Bbixo0» - BBIXOX B INIaBHYIO 3KpaHHYI0 (OpMY M0CII€ BHECEHHs
HH(OpMaLUK MO BCEM KOHTPOIBHBLIM CTBOPAM PEYHOM CETH Ha MYTH me-
peMeLIeHHs 30HbI BBICOKO3arpA3HEHHBIX BOJ.

HaxaB kHonky «Cmeopei» M 3aTeM aKTHBH3HpOBaB pazien «3anu-
camp Kak...», MOXKHO 3aITMCaTh 3aHECEHHYIO MEPEA TUM HHPOpMaLIHIO o
KOHTPOJILHLIM CTBOpaM B OTAeNbHbIN (aiin. Vmsa ¢aiina xenatensHo 3a-
[IMCBHIBATh C PACLIMPEHHEM «.par» (B 3TOM cllydae NpH OTKPBITHH TAarKH ¢
3anmucsAMH HHopmanru 6yayT BbineNeHbl (Gaisibl TOJBKO C TAKWM pacluH-
peHHeM). AKTHBU3HPOBaB pa3fien «Omkpbimb», MOXKHO OTKPBITh JUTA pa-
60TbI paHee 3anyvCaHHbIA (ain ¢ TaHHBIMM MO Y4acTkaM HHTepecyeMoii
CHCTEMBI BOJOTOKOB.

b.3.3 lna nepexofa K 3anucH JaHHBIX O pexKHMe aBapHiiHOro copoca
3arpA3HAIOLINX BEWECTB CO CTOYHBIMU BOJIAMH B MEHIO IJIaBHOM 3KpaHHOI
¢$opMEI NpenycMoTpeHa kHonka «/lapamempsl 3nioper cGpocax. Tlocie ee
Ha’KaTHA B MOABHBLIEMCS MOAMEHIO aKTUBH3HPYIOT pasgen «Cozoanue-
npaska». B OTKpeIBlIEHCH 3KpaHHOH ¢dopMe (prcyHok B.4), ucnonbsys
peNaKUHOHHBIE OKHA, BHOCAT PE3yJIbTaThl KOHTPOJIS 3a aBapHiHBIM cOpo-
COM CTO4HbIX BOJ. BHauane 3anuchIBaloT (KOppEKTHPYIOT) BpeMs NepBOro
KOHTPOJILHOrO HabNIofeH!s 3a aBapHiHHbIM COPOCOM 3arps3HsIOILETO Be-
iecTBa (rof, Mecsll, 1€Hb, 4aC, MHHYTBI) U PE3YJIbTaThl KOHTPOJIS: PaCcXo/l
CTOYHBIX BOJ H KOHLEHTPALUA 3arps3HAIOILETO BELUIECTBA B HUX B PacTBO-
PEHHOM BUAe W Ha B3BecH. [Ipu OTCYTCTBHM cBefleHMH O KOHLEHTpalWH
3arpA3HAIOLIErO BEILECTBA HA B3BECH WJY €CIM paccMaTpHBAeTCs TONbKO
BaJIOBOE COACpXKAHWE BELIECTBA, J3Ta rpa(])a He 3anosiHsercs. KHonka
«/lobagumb» CIYKHMT ANIA 3aHECEHHS 3alIMCAHHOH MH(OpPMaLMK B CIMCOK
MCXOAHBIX NaHHBIX, XapaKTEPH3YIOLWIMX peXHM aBapHiiHoro cbpoca. Jla-
Jiee TAKNUM ke 06pa3oM 3aHOCATCA APYrHe WMEIOLMECs PE3ybTaThl KOH-
TPOJILHBIX HabmoaeHuit 3a aBapMHHBIM COPOCOM CTOUHBIX BOA. JI06oi
pe3ynbTaT B CIUCKE MOXET ObITh yAaJleH MyTeM aKTHBH3ALMU «MBILIbIO»
HY>XHOH CTPOKH € NOCJEAYIOIHM HaXXaTHEM KHOMNKH «Yoarumes». BBoau-
MBIE B CMHCOK DPE€3YNbTaThl aBTOMAaTHUECKH COPTHUPYIOTCA MO BpPEMEHMW
KOHTpOJIbHOTrO HabmofeHus. [lis O4MCTKH CIIMCKA OT BCeX 3amuceii ciy-
XKHUT KHOMKA «YHuumoowcums cnucok» (3Ta onepauus HeoOXoauMa MpH
mepexoe Ha HOBYIO 3adaqy Ge3 BbIXo4a U3 MPOrpaMMEl, B T.4. IS pacye-
Ta OXHOW W3 3ajay MO TPAHCIIOPTHBLIM aBapHsAM, XOTH BBOJ MapaMeTpoB
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LNA HUX NPOBOLUTCA B APYTOM OKHE). B TOMN Cnyyae, ecau pacyer unon-
HAETCA NP OTCYTCTBUN JaAHHBX 06 pacxofax CTOYHLX BOJ W KOHUEHTPa-
Wi B HUX 3arpa3ndnuero seuecrTsa, 10 B 0KHO «BBog napameTpoB
3Mopbl aBAPUINHOTO MOCTYIVIEHNS B BOLOTOK 3arpA3HSAIOLLIEro »
BHOCHTCH TOMbKO WHOODNALUA 0 CpoKax Hauana (M KOHUA) aBapuitnoi
CHTYALUN.

MOCNe 3aHECEHUA W HEOOXOLUNOI KOPPEKTHPOBKY BCEX JaAHHHX, Xa-
DAKTEpPU3YOUAX PeXxuu asapuitHoro cbpoca 3arpa3HanUero BeuecTsa,
IN9 Nepexofa B rnasBHyO OKpakHyo Q0pMy CNEYeT HAKATH KHOMKY
«BbIXo.

BBog napameTpoB pyc/sia BOLOTOKA B KOHTPOJ/IbHOM CTBOpe

CtsoOp "y3n0BOW"?
Kon cteoma [8up) P P Bcero cTBopoB B
| < OA T" HET
[nnHa yqacTka (Km) [30r .T,ef)?m-""" CT??F’ -1
CpeaHss wupuHa (M) 199 ruapaenny. yknow (0/oo) |
] - " BctaButh cTBOp |
CpegaHsas rny6una (m) J0.35 Ko3®. wepoxosartoctn 10.025

o Ypanutb cTBOp
MaKCVM.3HaMeH.CpefHeR -

rny6uHbl Ha yyactke (M) | Kcod wepoxosart, nbga |

CpegHsa ckopocTb (M/c) 19~ Koa®. nssunucrtoctun h 9

B Hauano
Koag. KOppeKTupylowmin -~
Makcum, ckopocTb (m/c) 1°9 ®pOoHTaNbHY YacTb 30HbI Npeaba
Koa®., KoppeKTupyroLuii
Pacxop (ky6.m/c) W XBOCTOBYIO 4YacTb 30Hbl |OT Cren
®oHOB.KOHLeHTpauns 3B19 91 YpoBeHb KOHLEHTP, BbICOK.3arpA3HeHuns foT B koHew,
KoahhULMEHT CKopocTM doHoBas L’n_
camooumnwienms (K x 100000 1/c) 1° KOHUEHTpauusa B3Beceli -
Bpems 3agepxku camooumienns (1) P YHUUYTOXNTb CMUCOK CTBOPOB | BbIX0[
Pucynok b.4 - 3kpannad dopua paspend « 3Miopbl

ERNA BHECEHUA W KOPPEKTAPOBKI WHOODHA LMY

locne 3aHECEHNA W HeOOX0AUNOH KOPPEKTUPOBKH BCEX JAHHNX, Xa-
DAKTEPH3YNUUX PEKAN asapuithoro copoca 3arpsasHANLEro BeuecTsa,
108 NEpexofa B TAaBHYN IKPAHHYD QOPHY CNEAYET HaKaTb KHONKY
«BbIXoa».
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[nsa 3anmcn 3aHeceHHOM MHopMauuy 0 pexxnme cbpoca CTOYHbIX g
OTAENbHbIN (haidn CefyeT BHOBb HaXaTb KHOMKY «[lapameTpbl copocall
B OTKPbIBLLEMCS MOAMEHIO aKTUBM3MPOBATh pa3fen «3anucaTb Kak...», B
OTKPbIBLUEMCS OKHE Ha COOTBETCTBYHOLLLEM XKECTKOM [UCKe OTbICKMBAEeTCA
1 BblbMpaeTcst (OTKPbIBAETCA) HY)XKHbIA KaTanor W BBOAUTCS MMS (haiina
ANa 3anucy napameTpoB copoca. PekomeHayeTcs ums (halina 3anvcbiBaTb
C paclUVpeHneM «.epus.

[na OTKpbITMA (halina C paHee 3aHECEHHbIMU [aHHbIMU O PEXUMe
aBapuinHOro cbpoca CTOYHbIX BOZ B MOAMEHIO BMECTO pasfena «3anucaTb
Kak...» CfnefyeT akTuBM3npoBaTb pasgen «OTKPbITb» U BbIOpaTh Ha Xe-
CTKOM [VCKE MHTEepecyeMbli (haiin.

5.3.5 UT06bl NepeiiTn K 3aKNHOUNUTENIbHOW YaCTU MPOrHO3HOW OLLEHKM
OCHOBHbIX XapaKTepPUCTMK 30Hbl BbICOKOTO 3arps3HeHns BOAbl Ha r1aBHOM
FOPU30HTA/ILHOM MEHI0 aKTMBM3MPYeTCa pasfen «Bblbop 3agaun pacuye-
Ta». B OTKpbIBLUEMCA MOAMEHIO MpeAcTaB/eHbl NATb BMAOB 3afady AN
OKOHYaTe/IbHOr0 NPOBeAEHNs pacyeToB (PUCYHOK b.5).

)

f Pacuet XapaKTeEPUCTUK 30HblI BbICOKO3arpA3HeHHbIX BOA .rl .hLIJ'
Cteopsl  MapameTpsl anwps cépoca 0 nporpamme Bbixop

C HenaMeHHoi# hopmoit murpauun 38

C yyeTom murpayun 3B Ha B3BecH

C obpasoBaHuem nneHkn 3B npu cépoce

TpaHcnopTHas aBapusa C cbinyuum 3B

TpaHcnopTHas aBapus c Xxuakum 38

PucyHok B.5 - "naBHas akpaHHas hopma nocne akTuBM3aLmu pasaena
«BbIOOp 3aaun pacyeTa» C CoAepXKaHNEM MO3NLMIA NOAMEHIO
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b.3.5.1 «C neusmennoii ¢hopmoii mucpayuu 3B» - 3Ta MO3UUMA HC-
MIOJIB3YETCA B TOM Cily4ae, KOrja 3arpasHAIoulee BElECTBO NMOCTYIHIO B
BOJOTOK CO CTOYHBIMH BOJaMH C M3BECTHBIM PEXHMOM (BBEICHBbI Mapa-
METPHI 3MIOpHI) aBapuiiHoro c6poca, HO HET JaHHBIX 0 Ko3(ddunuente
pacrnpeeneHHs 3Toro BellecTBa Ha B3BecH. B utore pacuera GyayT npen-
CTaBJIeHbl CBEICHUA O KOHLEHTPALINH 3arPA3HAIOLIETO BELIECTBA B PEYHOH
BoJe B TOH opMe, B KOTOPO# 3TO BEIECTBO GBUIO 3aHECEHO B HCXOAHOH
uHdpopmanun. OOBIYHO 3TO KOHLEHTPALUHH, XapaKTEPU3YIOIINE BajlloBOE
COIEpXKaHHE 3arpA3HAIOILETO BEILECTBA B CTOYHON M pevyHoil Boge. [lis
TNOJIy4eHHs: OPHEHTHPOBOYHBIX JAHHBIX O COAEPXAaHHHM 3arpsA3HAIOLIErO
BEIlECTBA B PAacCTBOPEHHOH (popMe MOXKHO HCMONb30BaTh KOIPGHIMEHT
CKOPOCTH CaMOOYHKILEHHS PEYHOH BOABI OT 3TOr0 BEIWIGCTBA, BKIIOYAOLLE-
ro BMECTe C APYTHMH (aKTOpaMH CaMOOYHIIEHHA CKOPOCTh MepeXofa Be-
IIECTBA M3 PacTBOPA Ha B3BECH.

b.3.5.2 «C yyemom muepayuu 3B na e36ecu» - 3Ta NO3ULHA MCNOJIb-
3yeTcs, KOrja 3arpAa3Hsolllee BELIeCTBO MOCTYNHJIO B BOAOTOK CO CTOY-
HBIMH BOJAMH C YKa3aHHBIM peXUMOM (3miopoii) aBapwmiiHoro cbpoca u
u3BecTeH Ko3G¢HIMEHT pacrpeleneHUs 3TOro BeLIeCTBa Ha B3BECH, a
TakXe colepXaHHe B3BELUEHHBIX BellecTB B peyHoit Boae. Koaddunuent
CKOPOCTH CaMOOYHMIICHUA B JAHHOM Clly4ae CIeAYET HCMONb30BaTh TONh-
KO JUI OPraHMYECKUX 3arpA3HSAIOLIMX BELIECTB NMPAaKTHYECKH HE MOABEP-
raoumxcsa copbuuu Ha B3Becu. B urore 6yAyT pacCUHTaHBI: BaJOBOE CO-
JepkaHue BELECTBA B BOJE, KOHUEHTPALHH ero B paCTBOPEHHO# GopMme H
Ha B3BeCH. JInd pacueTa B MOABHMBIUEMCH OKHE IOTPeOYEeTCA BHECTH HMH-
tdbopmanmio o xosdbduuMeHTe pacnpefeneHHs 3arpA3HS;IOIIEr0 BellecTBa
Ha B3BECH, JOJIIO MEJNTOBOH (paKUMH TJIMHHCTHIX BELIECTB BO B3BECH
(npH OTCYTCTBHH JAHHBIX MOXHO MPUHATD: AN PaBHHHHEBIX PEK B MEXEHb
- 0,4, B nonosoase 0,8; s ropHeix pek B Mexens — 0,05, B nonosoase —
0,20), OpHEHTHPOBOYHYIO COpPGLIMOHHYIO €MKOCTh B3BEIIECHHBIX TJIHHH-
CTBIX BEIIECTB (M0 yMOMYaHUIO MpHHHUMaeTcs 3HaueHHe 0,005 r-aks/r) u
SKBHBAJICHTHBIH BEC HOHA 3arpA3HSIOILErO BellecTBa (PUCYHOK b.6).

Ilpumedarune - Cenenns o GpoHOBOI KOHLEHTPALHH B3BELICHHBIX BEIIECTB B
peuHo#i BoJe BHOCATCA Ipu BBOAE MH(OpMaUMH 0 MOPHOMETPHUECKHX XAPAKTEPH-
CTHKAaX PEYHOro noroxa.
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‘ Bne,a,me AaHHbIe O RIBECH

OTKpuTbj 3ﬁl'lMCElTbl PacueT l

Koadg pacnpeneneHus 0.85
38 Ha B3BeCH -

Nong nenutoBoi ppakuuu |g-4
BO B3BEWeHHbX Bewecrsax -
Cop6LUUOH.eMKOCTH B3BEWeHHbIX
TAUHUCTBIX BEWECTB. Mr-3KB/Mr - 10-005
3KeBUBANEHTHH BEC WOHA 105
3arpa3HsoWero Bewecrsa -

OTMeHa.Bbixon

Pucynok 5.6 — ®opma 15 BBO/Ia IONOMHUTENBHON HHpOPMALIUY
npu BeiGope nosunnu «C yvemom muepayuu 3B na a3eecu»

Beeaenubie JaHHbIE MOXHO 3amucarh (3aNOMHHUTB) B OT/IEbHBIN
taitn (aas yno6cTBa MOKCKa *KeNaTeNbHO 3anucarh JlaHHbIE NMOJ UMEHEM
C pacuiMpeHdeM «.sol». Jins crapra pacuera HaXKMMaercs KHollka «Pac-
uem».

B.3.5.3 «C obpazosanuem naenky 3B npu copoce» - 3Ta NOUUUA HC-
NoJIb3YETCs, KOIJa 3arpsa3Hsomee BEeuecTso npu copoce B BoAHbI 00b-
eKT 00pa3yer Ha ero MOBEPXHOCTH MIEHKy (Harpumep, HedTh). s Bbl-
IOJIHEHHUS MPOrHO3HOM OLEHKH MHIpauM 3arps3HAIOLIEr0 BELIECTBA MO
peuHoOH ceTH B NOABHBILEECS OKHO BBOJA MH(OPMAIMH BHOCATCS WM NTPH
HE0OX0IUMOCTH KOPPEKTHPYIOTCS HEOOXOAUMBIC LISl PACUETOB HCXOAHbBIE
naHHble (pucyHok B.7).
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X Buoa napame 1pou asapmirHoro «6poca JAIPAIHAIOW. IC e CThA, 06paryowe !0 Aie HHY I__ If DH X

Bpems asapuiivoro cépaca 3B B peky:

Pacuer I
Fon-IZUUG mecau-[01 mews-[01  uec- |ﬁ'g' MUHYT - I'u'g— 3,,,",;,“4

BpemMsa, 8 TeueHum Kovoporo HFOMUDAMI‘IO KOSQQ"“MGHT CKOPOCTH CaMOOUMINE-

nocrynnenue 38 B pexy. (c) - 11200 Hua 8 naenke (K x 100000 1/c) - r—.046
Konuuecrteo 3B.

capouaiora  per cr)- P50 T e
Konuuecteo 3B, usLaT0e U3 NNBHKKU ua nnexku (K x 100000 1/c) - [0.116

B TEYEHWO NePBLIX HBCKONbKKMX CYTOK

B PE3YyNbTaTe BOAOOXPAHHBIX Ko3agpuuueHT ckopocTu nepexoaa
MEPONPUATHA (kr) - Io HejTeNnpoAYKTa U3 NABHKKU

e soay (K x 100000 1/c) - |n.1 85

Ko3agppuuUeHT CROPOCTH Nepexoaa

HegTeNpoaYKTa M3 BOAL

floms 26 rexonmusrocs e OIS [T

— B NABHKe —Iu,e
— B peuHol Boae -|0.2 OrMeHa, BuxoA l

Pucynok b.7—- ®opma s BBoa HH(pOpMaLIUH NPH BEIGOpE
nosuuuu «C obpaszoearuem nienxku 3B npu copoce»

flons pacxoaa peyHoR BoAW, YHACTBYIOWEro
8 passaBneHH HepTeNPOAYKTOB - lu‘a

B psze 0xoH N0 yMOJTYaHHIO BBEAEHEI CIEAYIOIHE OPHEHTHPOBOYHLIE
3HaYCHUA:

- KOJIMYECTBO 3arpA3HAIOLIETO BEIECTBA, H3BATOE M3 MJICHKH B Teve-
HHE NepBBIX HECKONBKHX CYTOK B pe3yNbTaTe€ BOXOOXPAHHBIX MEPONpPHsA-
uit (yucno 0);

- JONA pacxoja peqyHol BOABI, y4acTBYIOLIEro B pa3basneHnu HedTe-
nponykros (uudpa 0,8 nmpeanonaraer, 4To cGpoc 6blT  OCYIIECTBIEH B
peKy cpeiaHell BOJHOCTH; ANA MaibIX PEK ClEAyeT BBOOUTHL 3HaueHHe,
paBHoe eAnHHULE; Ut Gonbmnx pek — 0,6);

- IONA 3arpA3HAIOLIEro BELIECTBA B HAYalIbHBIA IEPHOJ B IUIEHKE -
qucno 0,8; B peuHo# Boge - 0,2;

- k03¢ pULHEHT CKOPOCTH camMoouHIIeHHs B ieHke (0,046 107 1/c);

- k03 duipeHT CKOPOCTH MCnapeHus Nerkux ¢paxuuii Hedrenpo-
mykTos u3 mnenk (0,116 107 1/c);

- ko3 duuneHT ckopocTH nepexoma HeQTENPONYKTOB M3 NJIEHKH B
Boay (0,185 10° 1/c);

- k03pduuMeHT CKOpocTH nepexona HedTenpoAyKTOB M3 BOAHI B
miedky (0,046 107 1/c);
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Jna ynoGeTBa BBOAA 3HaUEHHH NepevrcneHHBIX Ko3h(hHUMEHTOB HC-
10J1630BaH MHOXHTENS — 100000.

ITpu nHanuuuu Apyrux 6osee TOYHBIX JAHHBIX, BBENEHHBIE 11O YMOJI-
4aHHIO 3HAYECHUS KO3PUIHUEHTOB ClIelyeT OTKOPPEKTUPOBATb.

BBezneHHbIE JaHHBIE MOXHO 3anucaTh (3alIOMHHTB) B OTHENbHBIH
daiin (ns ynobcTBa mMoMcKa jKenaTenbHO MOX MMEHEM C paciluHpeHHeM
«flm». J11s cTapta pacyera HaxkuMaeTcs KHoNka «Pacuem».

B.3.5.4 «Tpancnopmuas asapus ¢ ceinyyum 3B» - 3ta NO3ULUS HC-
MOJB3YyETCA, KOrjJa B pe3yJbTaTe TPAaHCIOPTHOH aBapHM 3arpasHsoLlee
BELLIECTBO MOCTYNHIO B BOAHLIK OOBEKT B BHUAE CBHITYYEro TEXHHYECKOTO
npoaykra. J1sl BEINOJHEHUS IPOTHO3HLIX PacyeTOB B NMOSBHBILEECS OKHO
BBOJIa HHPOPMALIUM BHOCATCS WJIM NIPH HEOOXOAUMOCTH KOPPEKTUPYIOTCS
HeoOXoAMMble U1 pacHeToB MCXOJHble naHHble (pucyHok B.8). B psne
OKOH 110 YMOJIYaHHIO BBEJIEHbI CJEAYIOLIME OPUEHTHPOBOUHBIE 3HAYCHHS:

- Jons JEHCTBYIOLUETO 3arpsA3HsIOUIErO BELLECTBA B TEXHHYECKOM
npoaykre (1);

- Jlofif TEXHHYECKOTO0 MpPOAYKTa, HaXOOALIErocs B H30JIHPOBAHHOM
suze (0);

- WIMPHHA Ha pEKH, 3aHUMaeMas COPOIICHHBIM TEXHHYECKHM Ipo-
IyKTOM (6 M);

- KO3 OHLUHEHT yBeTHYEHHA HAaYaJbHOro 00BEMaA JIETKOTO TEXHUYE-
ckoro mnpoaykta (2) (31oT K03hGHLUHEHT y4yacTByeT B pacuyeTe, €CIH
CcOpOUIEHHBIH TEXHHUECKHI MPOAYKT MMEET IUIOTHOCTh OJIM3KYIO K MIOT-
HOCTH pPE4YHOIi BOJBI);

- KPYIHOCTb 4acTHLl TexHHuyeckoro nmpoaykra (0,002 m);

- TUApaBiHYECKas KPYMHOCTh YaCTHL TEXHHYECKOro I[poAyKTa
(0,184 ™) (rugpaBnuueckas KpYMHOCTb YacTHL TEXHHYECKOIO MPOAYKTa
(YHKLHOHANBHO CBS3aHa C KPYMHOCTBIO €0 YacTHLl, CM. npuioxeHue I);

- CcopOUMOHHAs €MKOCTb B3BEIICHHBIX TIJIMHUCTBIX  BELIECTB
(0,005 r-sks/r);

- pacrpenenuTeNsHEI ypoBens miotHoctH (1010 kr/ M),

ITpv HammynM Apyrux 6osiee TOYHBIX AAHHBIX, BBEACHHBIE 10 YMOJ-
4aHHIO 3HAYEHHS CIIEAYET OTKOPPEKTHPOBATS.

BBejneHHblE JARHBIE MOXKHO 3anvcath (3afOMHHTB) B OTACILHBIH
¢aiin (a1 ynobCTBa MOMCKA XKeNaTeNbHO MCNONb30BaTh UMS C paclivpe-
HHEM «.pow». JlIf CTapTa pacueTa HaXkKUMaeTcsi KHoTKa «Pacuem».
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PucyHok b.8—®opma ans Beoga UHGopMaLmmn npu Bbi6ope
no3nunm «TpaHcnopTHasa asapus C Cbimyynum

6.355 « TpaHcnopTHasasapus € >Xugkum 3B» - ata nosuuus
Mo/b3yeTcs, Korga B pe3y/bTaTe TPAHCMOPTHOW aBapuu 3arpssHsroLLee
BELLECTBO MOCTYMNWIO B BOAHbIA OOBEKT B BUAE XUAKOMO TEXHUYECKOrO
npoaykTa. A1 BbINO/HEHWS MPOTrHO3HbIX PACHETOB B MOSABMBLLEECHA OKHO
BBOAA WMH(OPMaLMN BHOCATCA WM KOPPEKTUPYHOTCA HeoOXoAuMble AN
pacyeToB UCXOAHbIe AaHHble (pUCyHOK B.9). B psage OKOH Mo ymMonyaHuio
BBEZEHbI CiefyoLne OPUEHTVPOBOYHbBIE 3HAUEHUS:

- pacTBOpUMOCTb B Bofe TexHumyeckoro npoaykrta (500 kr/im3) (npu
OTCYTCTBUW MH(OpMauuy ANd rapaHTMPOBaHHOIO pacyeTa ykasaHa npe-
[eNbHO BbICOKasA pacCTBOPUMOCTD);

- ONA AeNCTBYIOLLEr0 BELLECTBA B TEXHNYECKOM npogyKTe (1);

- KO3(h(pMLMEHT pacnpeseneHns 3arpa3HAOLLErO BeLLecTBa Ha B3BECU
(0);

- COpP6LMOHHAs eMKOCTb B3BELLEHHbIX MMMHUCTLIX BellecTB (0,005 r-
3KB/T);

- KpuTKnyeckas naoTHocTb (100000 kr/mJ);

- pacnipefiennTenibHbliA ypoBeHb naoTHOCTU (1200 Kr/ m3).

Mpy HamMummn gpyrux 6onee TOYHbIX AaHHbLIX, BBELEHHbIE M0 YMON-
YaHUWIO 3HAYEHUA CreayeT OTKOPPeKTUPOBaTh.

BBefieHHble AaHHble MOXHO 3anucatb (3anOMHWUTL) B OTAENbHbIV
(havin  (gna ygobeTBa NOMCKa XKenatesbHO Mojg UMEHeM C pacLUMpeHneMm
«.hfl». ins cTapTa pacyeTa HaOXXMMaeTCs KHoMNKa «PacueT».
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f BBOj napameTpoB aBapuiiHOro cobpoca 3B B BUAe >KMUAKOTO TEXHUYECKOro NpofyKra
Bpemsa aBapuiiHoro cépoca 3B B peky
ron- OB wmecsu- AeHb- |T~ u4ac- |00  MUHYT llOTkpLITE] pacyer
MapameTpbl c6poca TEXHUYECKOrO NPOAYKTA: 3anucatb
Macca, Kr -|10000

KoHueHTpayuns T --------------

3B. mr/n = Pacxog, Bpewmsa c6poca, ¢ [
lnpuHa AHa pekn, 3aHNUMaemas — Kputnueckas
CHPOLIEHHBIM TEXHUY.NPOAYKTOM, M- |6 NAOTHOCTL.  Kr/M3- 1100000
rny6uHa, 3aHMMaemas Ha fHe peku ggf’q)- pacnpefeneHuns ]
CEPOLLEHHBIM TEXHUY.MPOAYKTOM, M— 0-2 Ha B3gecn -

Jons nenutoBon chpakumm [X=mmmmmmmmmm
YKNOH pycna peku 0.042 BO B3BELEHHbIX BelecTBax - >
Ha y4yacTke aBapuu (0/00): : COpPBLUOH.eMKOCTb B3BEL.,  [-nmmmmeemm-

MNOTHOCTb COPOLLIEHHOTO [MMUHUCT.BELWECTB, MT-3KB/MT-T
TEXHWYECKOro npoaykra, Kr/m3. 1260 OKBMNBANIEHTHLI BEC MOHA -

3arps3Hsaolwero seuiectea- M
PactBopumocTb B BOAe P » "

TEXHWYECKOro NpoAyKTa. Kr/M3 500 PacnpepenuTensHbli f1200
YPOBEHb MIOTHOCTU. |3
Oons feiicTeylowy, 3arp.eeujecTea

B TEXHNYECKOM MNpoAaAYyKTe - 05

OtmeHa. BbIXo[,

PucyHok 6.9-0o0pma gna Beofa WHoOpmaymn npu subope
NO3Nym « TpaHcnopTHasaBapusa ¢ XKnakum 3B»

5.4 lNMpocmoTp pe3ynbLTartoB NMporHosa

HenoCPegCTBEHHO NPOTHOSKHHA pacyer napauerpoB 30HH BHCOKO-
3ATPASHEHHEX BOJ HAYNHAETCA C HAKATHA KHONKN «PacueT». Ha akpane
noABNAeTCA dopua C coobuenuen o npoyecce (pacuer Ang « TAKENo
KULKOCTU» HOKET 3aHUNATL IHAYUTENbHOE BPENA) .

Tocne pacyera Ha 3Kpake NOABAAGTCA rpaduk u Tabnuya ¢ nporyo3-
HH MW 3HAYEHMANN BCEX OCHOBHHX XapakTepACTHK 30HH BHCOKO3ATPA3-
HEHHHX BOJ NPU NPOXOKLEHUN ee vyepes wxTepecyensi (3anpaunsae-
Woit) cTeop sopoToka (pucynok b.20). Ha rpaguke uanOCTPUPYRTCS
NPOTHOSHNE 3HAYEHNS LBYX BONH pacnpefenchus KOHUeHTpayni 3arpas-
HAOWLEro BEUeCTBA NP MPOXOKAEHUN 30HH BHCOKO3ATPAIHEHHNX BOJ
Yepes 3afannbil CTBOP: OfHA W3 HUX PACCYUTAHA C YYETON WAKCUNANLHOI

CKOPOCTH TEYEHUS peyHol BOAH, Apyras - CPegHed CKOPOCTH Teyewnus
BOfH.
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XapaKTepUCTMKM 30HbI BLICOKOIO 3arpsa3HeHns Boabl B 384aHHOM CTBOpEe

WHrpes.-Megb Bbibepute HoMep opa
- C?T‘-IGT I

Pasweps -ur/a e — 1

/\
Vo N

Crax

. . 1 s | 1Bpems
02.11.2000 2:28:03 02.11.2000 23:12:51 03.11.200019:57:39 04 11.200016:42:2
' - e
R I . : P
Mok makcnm.ckopocTn Mpv cpegHeii ckopocT g
BpeMsi NosiBneHns GPOHTOBOM YacTh 30HbI 102.11.2000 02:28 103.11.2000 20:14
Bpemsi NOSBNEHMSA XBOCTOBO UACT! 30HbI [04.11.2000 16:42 s I/I
CSCi ¢ G .
TMPOAOMKNTENBHOCTL BPEMEHN MPOXOXAEHMS! 104. 20 4 37 MuH jo A. 20 4 28 MuH -
30HbI 3ArPASHEHNS Yepe3 cTBOp e
Bpems NosBeHMs MaKCUMAanbHoN KoHueHTpayn  [92-11.2000 19:07 104;:1%-2000 12:26 .
ll - - - -
3HaueHNe MaKCMAbHOM KOHLIEHTPALMN B 30HE }8-0595 10.0582 -
3HaUEHMe MUHUMANLHOM KOHLEHTPALMN B 30HE 10-0268~ j0.0275

BblXx04]

1.

PucyHok b. 10- Tabnuua n rpadmk, UnnioCcTpUpyHoLLIMe BUA,
npeacTaBNAeMbIX pPe3y/ibTaToB NMPOrHO3HOro pacyerta

B 3aBMCMMOCTM OT LeN MPOCMOTPa BblOMpaeTcs HOMep UHTepe-
CYeMOro CTBOpa M WHTepecyemas hopma MUrpaummn 3arpsisHsoLLeEro Be-
LLeCTBa.

Ecnun TpebyeTca NpocMOTP BCel MPOrHO3HON WHopMauun, cnegyet
HaXaTb KHONKY «OTuyeT». [laHHble OT4YeTa Mocie AOMOMHUTENbHOrO
BBEAEHWNA MHOPMaLMI O MECTOMOMOXEHNM aBapuIiHOrO cbpoca 1 cBefe-
HUIA O TOM, KTO BbINOIHW/ NMPOFHOCTUYECKMWIA pacyeT, MOryT ObITb pacre-
yaTaHbl Ha NMpUHTepe (NpesBapuTesibHO, UCMO/b3YA KHOMKY «
NpUHTEpa», CnefyeT yKasaTb, YTO A1 pacreyarky UCNOMb3yeTca  «
60MHbINANCT») (pUCYHOK B.11).

[ns BbIxoga U3 O4YepefHOM 3KpaHHOW (hOpMbl U nepexofa Ha npe-
AblIAYLLYIO UCMOMb3YeTCAa KHOMKa «Bbixog». KHomnka «Bbixog» Ha OCHOB-
HOM TOPW30HTAIbHOM MEHIO MO3BONSAET CAeNaTb OKOHYATE/IbHbIA BbIXO[,
3 MporpaMmb..
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L Ta6nwua peayiintaion pacuci0s 1o BCEM C1appam |>'4HE‘E<]
~
Hacvpoaxu npunTepa I NevaTtb l Buxoa :

POhynuTaT™ PACUeTA XAPAKTOPHMCUTHE DOHM BLICOKOJANPAYHEHHLIX BOJA
B DANAKHMX KOHTPONLHLIX CTBOPAX MO PEOUHON COTH HMNO HEeCTA ABAPHM

MecTornonowxeHne asapuitHoro vtpoca
BarpastHAKNee BANECTRO - Menn (rxom 115)
HCNONL3OBAHHMA YPOBeHL BHCOOKOTO Zarpaisnenua - 0.0300 ur/n

Homep Cro- Rara u mpema Aara u BpeMA Mponomxnt rnpoxosa fara u BpemA noas Maxc. MunmM.
cTROD& POCTbL NOABJ.PPOHTAIIBLH. NHOABR.XBOCTOBOR BHCOROSANDAIH.BON MAKC . ROMUECHTPAIMM KOHI. ROMU.
TEeYeM. HMAacTH uacTH Mn/x un/n

M0 panOBOMY CONEDXRAMKO SANpASHATIMENO BeWECTRA!

[s] MarcyM. 26.10.2000 08:00 29.10.2000 05:00 O ax 20 u 59 Mum 29.10.,2000 00:02 0.0800 0.0401
0 Cpenu. 26.10.2000 0€:00 29,10.2000 05:00 O am 20 « 59 mmun 29.10.2000 00:02 00,0800 0.0401
1 Maxcim. 29,10.2000 18:38 30,10.2000 15:47 O xM 21 u 9 Mun 30.10.2000 11:54 0.0800 0.0307
1 Cpean. 30.10.2000 04:22 31.10.2000 01:31 O oM 21 4 9 MuM 30.10.2000 21:37 0.0800 0.0322
2 Maxcim., 02.11.2000 02:14 02.11.2000 23:23 0 o1 21 4 9 MHUK 02.11.2000 19:06 O0.0681 0.0303
2 Cpenax. 03.11.2000 19:47 04.11.2000 17:05 O nu 21 = 18 mmme 04,11.2000 12:25 O0,.0667 0.0305
Mo cone sanp ro TEA B PACTBOPDEHHOM BUAe:

1 Marcum. 29.10.2000 18:38 30,.10,.2000 15:47 0 g1 21 w1 9 Mun 30.10.2000 11:54 0.D240 0.0092
1 Cpenn. 30.10.2000 04:22 31.10.2000 01:31 O an 21 4 9 Mux 30.10.2000 21:37 0,0240 0.0097
2 Marcrum. 02.11.2000 02:14 02.11.2000 23:23 0 gu 21 4 9 Mux 02.11.2000 19:06 0.0204 0.0091
2 Cpean. 03.11.2000 19:47 04.11.2000 17:05 O nu 21 u 18 mun 04.11.2000 12:25 0.0200 0.0091
o cc PABMMD Iar ro TEA COPBMPOBAHHONG HA BIBRECH!

1 MarcmM. 29.10.2000 18:38 30.10.2000 15:47 0 aH 21 ¥ 9 MM 30.10.2000 11:54 0.0560 0.0215
1 Cpenn. 30.10.2000 04:22 31.10.2000 01:31 O an 21 a 9 Mun 30.10.2000 21:37 0.0560 0.0225
2 Maxcis. 02.11.2000 02:14 02.11.2000 23:23 O un 21 4 9 Mun 02.11.2000 19:06 0.0477 0.0212
2 Cpexn. 03.11,2000 19:47 04.11.2000 17:05 0 nw 21 4 16 mxn 04.11.2000 12:25 0.0467 0.0213
NpuMevyanmua

PacueT BNNOAMMA

TonnUcs pacili¥dpoBKa MORMMCHK

Pucynok b.11- Tabnuua, winoctprpyromast BUJ OCHOBBI OTYETa
10 pe3yJbTaTaM IPOrHOCTHYECKOTO pacyera

B.5 JIpyrne BapHaAHTBI NPOrHOCTHYECKHX PACYETOB

B cnyuae, eciii B OCHOBY pacyeTa Jo/hkHA ObITh 1MosioxkeHa uHdopMma-
M HE O PEeXHME aBapuiiHOro cHpoca CTOYHBIX BOJ, @ O 30HE BBICOKO3a-
IPSA3HEHHBIX BOJA NPH NMPOXOXKACHHH €€ Hepe3 MCXOJHBIH KOHTPOJIbHBIH
CTBOp, TO B pasnene «Cozdanue-npasxa» Ha popme «Bgoo napamempos &
cmeope asapulinozo cbpoca» Beibnpaetcs NyHKT «O6HapysiceHa 30Ha 8bi-
coko3zazpsa3sHeHblx 600 8 6odomoke». Jlanee npouenypa BHeceHus: HHOp-
MalM{ MPAKTHYECKH HE OTIMYAETCA OT BhIIEpaccMoTpeHHOH. Ocoben-
HOCTh €¢ BHECEHHs 3aKIIOYaeTcs JHIIb B TOM, YTO HE 3aMOJHAIOT M HE
KOPPEKTHPYIOT YHCJIa B PEAAKIMOHHBIX OKHAX, HHGOpMaLHUs B KOTOPBIX
HY»Ha TOJBKO [UIA YCJIOBHMH aBapuiiHoro copoca ctouHsix Bop: «Paduyc
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KpususHol pycaa...», «Paccmosnue om 6epeea 0o mouku cbpoca...», «Ko-
agh. akmugHoll wupuHsl 6000MOKA. . .».

B pasnene «llapamemper 3niopsi copoca» B ofuiee OKHO MCXOAHBIX
JAHHBIX 3aHOCAT H3MEPEHHBIE B HCXOJHOM KOHTPOIBHOM CTBOPE KOHIIEH-
TPaLMM BELIECTBA, XapaKTEPU3YIOLIHE Ero COAECPKAHNE NPH MPOXOKIAEHHH
30HBI BBICOKO3arpA3HEHHBIX BOJ. B penakiuHoHHOM okHe «Pacxod» yxa-
3bIBAETCA PACXOA pewiiod BOAbI B HCXOXHOM KOHTPOJIBHOM cTBOpe. Bee
OCTaJIbHbIE PEKOMEHAALMH paboThI C MPOrpaMMOi He OTIIMYAIOTCS OT YKa-
3aHHBIX JUI YCJIOBHit aBapHHHOro c6poca CTOYHBIX BOJ.

B cnyuae ecnd B KkayecTBe MCXOAHOH MHQOPMAUMH HCIONB3YIOTCA
TO/IbKO JaHHBIC O BpeMEHH M MecTe aBapuiHHOro c6poca CTOYHBIX BOJ, B
pasaene «Co30anue-npaeka» BeIOUpaeTcs NyHKT «/Ipu Henonnou ungop-
Mmayuu o6 asapuu». [lanee B pelakUUOHHBIE OKHAa BHOCHTCA MHGOpMALHs
TONBKO MO MOPPOMETPHUYECKHM XapaKTEPHCTHKAM pyclia BOAOTOKA Ha OT-
JIeNbHBIX XapakTEepHBIX ero ydactkax. B paspene «/lapamempur sniopbi
cOpoca» B oOlllee OKHO UCXOIHBIX JAHHBIX 3aHOCAT BpeMs JHOO TOMBKO
Hayana, 1160 TONBKO KOHIA aBapHitHOro c6poca CTOYHBIX BOA, MO0 M TO
u apyroe. ITocne BHeceHus McxonHoH MH(OpMaliMK K BbIXOAA W3 pa3nena
«[Tapamempui sniopbl cOpoca» ciaeayer BOHTH B pa3jen «Buibop 3adaqu
pacvyema» B MEHIO raBHOW 3KpaHHOH (opMbl M HaxaTh KHOnNKy «C He-
uzmenHol gpopmoii muzpayuu 3B», ABNAOUIYIOCA CTAPTOM OKOHYATENBHO-
ro pacuera.

Ecnu B MCXOOHBIX JAHHBIX OBUIM BBEJEHBI XapaKTEPUCTHKH TOJBKO
HayaJla MJIM TOJIEKO KOHUA aBapHiiHoro copoca, To B Tabnuue pe3ysbTaToB
pacyeTa COOTBETCTBEHHO CJIEAYET OCTaBHTh CBEJEHHA O BPEMEHH MPUX0Ja
TONBKO (PPOHTANIBHOM WM TONBKO XBOCTOBOM YacTH 30HBI.

IlpencraBneHHbIC B OTYETE 3HAUYEHHUA BPEMEHH XapaKTEPH3YET Inepe-
MELIEHHE ITOH 30HBI C YUETOM MaKCHMAJLHOW M cpelHed ckopocTel Te-
YeHUs peyHOH BOIBI.

KoHTposbHble TpUMEPB! HCNONB30BAHHSA MPOrpaMMHOro obecrneyeHus
JUIS pa3NUYHBIX aBapHIHBIX CHUTYyaluii MPHUBEACHH! B ipHioxeHuH E.
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Ipuiaoxeune B
(cnpaBo4HOE)

Oco6eHHOCTH MUTPALMH M BO3AeHCTBHS HA BO/IHbIC OPraln3Mbl
HEKOTOPBIX ONACHBIX 3arPAHAIOLIMX BElICCTB

B.1 Pryts

PTyTh, nonasumas B BOAHBII OOBEKT, MUTPHUPYET B PACTBOPCHHOM M
B3BelICHHOM cOCTOSHUH. COOTHOILICHHE MEXIY HUMH 3aBHCHT OT COCTaBa
BoJbI 1 BenuunHbl pH. B3sewennas pryTh npeacrasmnser coboii copdupo-
BaHHbIe coeauHeHus pTyTH {[19]. PacTBopenuwsiMu (opmamu gBisiOTCS
HEIMCCOLMHPOBAaHHBIE MOJIEKYNbI, KOMIUIEKCHBIE OpraHHYeckHe H Heop-
ranuueckue coeantieHua. OcobeHHO MPoYHbIE KOMIUIEKChI 00pa3ytoTes ¢
CEpoCoepkKalUMH COCAHHEHUsAMH. B BoJle pPTYTHBIX LIAXT PTYyTh HaXo-
AUTCS, TTIaBHBIM 006pa3oM, B BHJE B3BECH KMHOBApH, kOTOpas OhICTpPO oce-
JaeT Ha 6nu3nexawyux rnosepxHocTsax pycna. I[lpu pH paBHoM minu MeHee
3 pacTBOpeHHas PTYTb HAXOAUTCA B BOAC NMPEHMYILECTBEHHO B BUIE HO-
HOB Hg2+, npu pH ot 3 10 9 — B BHAE HEAUCCOUMMPOBAHHBIX MOJEKYJI
HgCl,, npu pH Gonee 9 — B BUe KOMNNEKCHOTO HEOPraHUYECKOro MOHA
HgCl,”. B Bonoemax PTYTb MOXET HaXOJAUTBLCS B BHAE METHUIIPTYTHBIX CO-
eauHenui [19]. HepactBopumast pTyTh MOXET MMUTpUpOBaTh B BHIE CO-
ennHenuii HgS, Hg,Cl,, HgO.

PryTh serko copbupyetcs Ha B3BElWEHHBIX yacTHOax. Ha Hux Moxer
OLITL CKOHUEHTPHPOBAHO B CTO ThiCAY pa3 6OJbllUE PTYTH, YEM B paBHO-
BeCHOI1 BoaHoi cpeae. JlecopOums xe pTyTH npoTekaeT O4eHb MEMIEHHO,
Y70 OOBIYHO HE TPUBOAMT K CYLIECTBEHHOMY BTOPHYHOMY 3arpsi3HEHMIO
BO/bI. B pexax BO B3BEWIEHHOM COCTOSHWH B 3aBHCHMOCTH OT CC30Ha rojia
NPEHMYILECTBEHHO B (JOPME OPraHHUYECKUX coeardnennii neperocurcst 70-
80 % prytu [20]. Ha yyacTkax peKd BHE [JIECOB B AOHHBLIX OTJIOKEHHSAX
COJICPKAaHHE PTYTH, 3HAYMTENBHO OTIHYAIOUMXCA OT KJIapka pTyTH B 110-
ponax oObIuHO He oTMeuacTes [21]. B 1o xke Bpems B 3aBOJSIX H BOJOXpa-
HUJIMLIE B DOHHBIX OTIOXKEHHSX MOrYT HaOMONATHCS BLICOKHE KOHIICH-
TpalLHH, B TOM uuciae B hopMe MeTHIpTYTH [21].

B paiione MECTOpOXIeHHH KOHUEHTpaLMs pacTBOPEHHOH PTYyTH B BO-
Zle MOXET aocTHrarp 35 MKng/}IM3, Ha B3BELUEHHLIX BeulecTnax — 10 375
mkrHg/r. Tlo mepe ynaneHus oT pTYTHBIX MECTOPOXIEHHiT colepiKaHHe
PTYTH B pacTBOpPeHHOH ¢opme H Ha B3BELICHHBIX BELIECTBaX OBICTPO
cumxaercs {22]. B pexe Katryns Hanbonbliee xonuuecTBo pTyTH, cCoaep-
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’atquecs B 1 r B3BEILEHHBIX BELIECTB, IPUXOAUTCA Ha Hanbosee MeNKyio
no pa3Mepy ¢paxkuuio TBEpPJOro croka — MeHee 1,0 MxM. B 3aBUCHMOCTH
OT THIPOJIOTHYECKOTO peXHMa B YKa3aHHOH (paKiuu TpaHCMOPTHPYETCA
ot 3 1o 34 % Bceit pTyTH B peuHo# Boze. B LienoM Ha B3BELUEHHBIX BelLie-
cTBax B pekax OacceitHa Katynu murpupyer 96-99 % nepeHocumoii B
peunoii Boge pryth [22]. M3meHeHue komudecTBa B3BELICHHOH pTYyTH
TIPOUCXOJUT BCIEACTBHE U3MEHEHHSA YJACNbHOH KOHUEHTpAuuH PTYTH Ha
B3BCIUCHHBIX BELIECTBAX, @ HE B CBA3M C H3IMEHEHUEM KOJIMYECTBA B3BECH
B Bojge [23].

CoeavHEeHHs PTYTH BBICOKOTOKCHYHBI KaK IJIs 4ej0BeKa, Tak U JUls
BOJHBIX Opranu3MoB. B Markoit Bose anst peib ryGutensHa KOHLEHTpauus
0,01 Mr/am’. CHMNTOMEI OTPABIEHHA BLIPAXKAIOTCS B YCHIIEHHH AbIXaHHA
W HAaCTyNJIeHHEM HavanbHOH (ha3bl BO30YKAEHHs, CMEHsOLIECA yrHeTe-
HueM. [Jlanee cneayer ¢a3a onpokuAbIBaHMA Ha GOK, YacTOTa AbIXaHHS
PE3KO CHUXKAETCH, a pa3pyIleHHE PECIUPATOPHOTO 3MUTENHS Kabp Bhi3bI-
BaeT YAYLIbE U CMepTh. Teno pbl6 nokpeiBaeTcs 6enoBateiM HaneToM. Ot-
paBleHHbIE PTYThHIO pHIOBI JIeXKaT Ha GOKY, TYJIOBHILE HX HE H30THYTO [24].
JletanbHas KOHIEHTpaums wis naduuii - 0,03 mr/am’ . B cyuae noxanb-
HOT'O 3arpA3HEHUs PTYTHIO BBICOKAS aKKyMYJIALMA €€ OTME4aercs B 300-
6enToce M XHIIHBIX MPHIOHHBIX BHAAX poib [24).

B.2 CBunen

CBHHELl HAXOAMTCS B NPHPOJAHBIX BOJAaX B PAaCTBOPEHHOM M  B3Be-
uieHHoM (cop6HMpOBaHHOM) cocTosHMAX. B pacrBopeHHO#t ¢dopme oH
BCTpEYaeTcs B BHJE HEOPraHWYECKUX W OpPraHOMHHEpPAJIbHBIX KOMILIEK-
COB, a TAKX€ NPOCTHIX HOHOB, B HEPACTBOPUMOHN — IaBHLIM 00pa3oMm, B
BHZe cynsdpuaos, cynbdaro u kapGoHatoB [19]. XapakrtepHo, yTo pac-
TBOPEHHBIH CBHHEL B OCHOBHOM MWIPHPYET B BHIE PacTBOPHMBIX KOM-
TJIEKCOB C TYMHHOBBIMH KHcnoTaMH [25]. B peuHsiX Boaax copepxaHHe
CBHHLA B pacTBOpPeHHOH ¢opMe KkoneOnercs OT AecATHIX AoJiel KO He-
CKOJILKHX €MHML] MUKPOTpaMMOB B IMTpe. Jlaxe B Boae B paiioHe MOJH-
METAJUIMYECKUX PYA COAEpXKaHHE €ro PeAKO JOCTHIaeT JeCATKOB MHKPO-
rpamMmoB Ha JiuTp [26]. B KHCHBIX PYAHHYHBIX BOAAX COAEPKAHHE €ro
JOCTHraeT BCEro JECATKH MM COTHH MHKpOrpaMMoB B JuTpe. POpMBI Ha-
XOX/IEHHA CBHHLA B IPUPOAHEIX BOAAX B 3HAYHTENIBHON CTENEHH onpene-
JIAIOTCA COAEpXKaHHEM B Heit xyjopumoB., YeM Bbie coaepkaHHE XJIOpH-
J0B, TeM Gonbluas 1071 CBMHIA HAXOAMTCA B BHIE XJIOPHAHBIX KOMILIEK-
coB. B peyHEIX ¥ cTouHBIX Bogax 20 - 70% cBuHIa HaxoAKTCA B cinabona-
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GunpHoii Gopme [27]. Cuer cnocobGeH B 3HAUHTENBHON CTEIEHH aKKyMY-
NMPOBATL CBUHEL: B OKPECTHOCTAX KPYMHBIX FOPOJIOB, P €r0 COAepKa-
HHE MOXET nocmran, nouty 1 r/am’, a Ha HEKOTOPOM YANeHKH OT HHUX 1-
100 mxr/am’ [25].

Cnmmomm oTpaBiieHus pbi0 HabmonatoTcs npu konuenrpauusx 0,1
- 0,4 mr/am’. XKabput 1 Koxa MOKPHIBAIOTCA 06ONOUKOH U3 KOarysiiHon-
HOM cnu3u. JIBUXKEHHS pbIO CTAHOBATCS BANBIMH, Aajiee HabMoaal0TCs Mo-
Tepsl PaBHOBECHS, CHHXKEHHE YACTOTh! JBIXaHUA U cMepTh. Pbiba ciocobHa
oOHapy>KMBaTh MOBBLILIEHHbIE KOHIICHTPALMM CBUHLA U M30eraTh ux [24].

B.3 Kaamuii

PacTBopeHHbIE (OpPMBI  KaIMHsi HAXOJATCA B MPHUPOAHLIX BOJAX,
rjaBHbIM 06pa3oM, B BHAE HEOPTaHHUYECKUX U OPraHOMHHEPUILHBLIX KOM-
njekcoB. B OCHOBHOM KaJMHit MUI'PUpPYET B BU/iE COPOMPOBAHHBLIX COCH-
HEHHH Ha B3BELICHHbIX BelECTBaX. B CBA3M ¢ 3TUM NoHMXKEHIE coaepKa-
HUSA PaCTBOPEHHBIX €ro COEIHHEHH MPOUCXOJUT B PE3yNbTaTe IIPOLECCOR
copOLMH Ha B3BeCsX, 00pa30BaHUs W BBINAJICHHS B 0CaJJOK THAPOOKUCEH U
kapboHaToB KaamHus [19]. B 3arps3HeHHBIX BOJAX COAep)KaHHs PacTBO-
PEHHOTO KaJMHS MOXET JOCTUIraTh HECKOJILKO JIECITKOB MUKPOFPaMMOB B
nuTpe. B HeliTpanbhibix BOAHBIX cpelax cBODOAHLIA HOH KaaMHS MPaKTH-
YECKH Hallesno copbHpyercs YacTHLIaMH B3BEILCHHDIX BellecTB [25].

VoHBI KaaMHUS ABNAIOTCA YPE3BbIYaHHO TOKCHMYHBIMHM NS HAPOOHO-
HTOB. MuHHMasbHas MOBpeXJarolias KOHUEHTpauus PacTBOpEHIIoro
KaZMH3 U1 KOPMOBBIX OpraHu3MoB pbi6 coctasisier 0,03 mr/am’ [24].

B.4 KoGaabT

B noBepXHOCTHBIX BOJAX COCAMHEHHMS koOaibTa HaXOAATCH B PacTBO-
PEHHOM H B3BELUEHHOM COCTOSIHMH, COOTHOLUEHHE MEXY KOTOPbIMH OIl-
penesseTcs COCTaBOM BOJ, Temnepatypoit M Bennuunoif pH pacrBopa
[19]. PactBopenHble (hopMbl KOOANIbTA NPENCTABIEHBI B OCHOBHOM KOM-
MUIEKCHBIMH COE€AMHEHHSAMH, B TOM YHUCJIE C OPraHMYECKUMH BELLECTBAMHU
npuponHsIX Bog [19].

[ToHKeHHe KOHUEHTPAlIMH coeaAnHeHHii KobanbTa B MPUPOAHLIX BO~
Jax MPOMCXOAHT B PE3yNbTaTe BBITIAEHHs B OCALOK TPYAHOPACTBOPUMBIX
COENUHEHHH, B TOM YHC/Ie THAPATOB, KapOOHATOB, CYNb(HIOB, LIMAHUTIOB,
YTHUIH3ALMH BOJIHBIMH OpTraHH3MaMH, NPOLIECCOB aCOpOLINH MHHEpallb-
HBIMH B3BECAMH, 0COOEHHO INIMHUCTBIMU, H THAPOOKHCHIO Xxee3sa [19].
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MuunmManoiias noapemammaﬂ KOHIICHTpaLHus kobaneTa AR KOpMO-
BbIX OpraHu3MoB psi6 coctasnser 0,5 mr/am° [24].

B.5 Meab ¥ LIMHK

Mens B UMHK B 3aBHCHMOCTH OT PaCTBOPHMOCTH TMOCTYMAIOWHX B
BOJHBIH 00BEKT XMMHYECKHX COEAHHEHHH MOTYT MHIpHPOBaTh B BOJAE B
BHIE HOHOB, B3Beceil, a TakKe€ B BHIE DacCTBOPHMBIX OPraHHYECKHX
KOMIIJIEKCOB C TYMHHOBBIMH KHCJIOTAMH U JPYyTHMH OpPTaHHYECKHUMH CO-
envHenusMyd. Hanbonee mpoyHble KOMIUIEKCHI € THXKEJIBIMH METAlNaMH
obpa3yroT pacTBOpeHHBle KapOOHaTHBIE M GukapOOHATHBIE WOHBI M TY-
MHHOBBIE KUCOTH [28, 29, 30].

CamoouulIeHHEe NPHPOAHBIX BOA OT MEIH M LWHKA ONpeaensercs
KOMIIJIEKCOM CJIOXKHBIX NpOLIeccoB: cOpOLIMH Ha B3BECAX M JOHHBIX HaHO-
cax, OKHCJIMTENbHO-BOCCTAHOBUTENIBHBIX, KOMILIEKcOOOpa3oBaHus, oOpa-
30BaHNUA TPYAHOPACTBOPUMBIX COC}JMHGHH“.

BaxkHylo ponb B 1poueccax caMOOYHILIEHHs NPUPOJHBIX BOJ OT HO-
HOB TSKEJIBIX META/UIOB MrpaloT npouecchl copbuuu. B copbunu meam u
LIMHKA MOFYT Y4acTBOBaTbh MHOTHE NPHPOAHBIC MATEPHAJILI: THAPOOKHCH,
TIMHUCTBIE MaTEpHaibl, OPraHUYECKHE BEIIECTBA, KApOOHATHI, CHJIMKATHI.

Ilpu nocTynjeHUH B PEKy KHCIBIX BOZA, copepxxamux B 6onbuiom
KOJIMYECTBE HOHBI XKeJle3a H aJIIOMHHHS, MPOUCXOAUT 06pa3oBaHHe Hepac-
TBOPHMBIX THAPOOKHCEN xKene3a u amoMuHug. HaunHasa ¢ MOMeHTa 06-
pa3oBaHus THAPOOKHCEH, OHM copOupyioT 6onbIIOEe KOJIMYECTBO APY-
rux Gonee pacTBOPUMBIX HOHOB TSIKENBIX METAJUIOB, B TOM YHCJIE MEAH
1 uuHka. [Tpu 3ToM ancop6ums KaTHOHOB YBETHYHBAETCS C MOBBIILIEHH-
em pH. Veennuenue xonuuecTsa agcopbeHTa NpUBOAUT K YBEIHUYEHHIO
COOCaXJEeHHsl KaTHOHOB. POCT KOHUEHTpALMH MOCTOPOHHHUX CONEH CHU-
*aeT aacopOUMIO MOHOB MEIH U LWHKA. YBEIUYEHUE TEMNEpaTypsl H
BPEMEHH COMPHKOCHOBEHHU:A PAcTBOpa C OCAJKAMH NMPHBOIHUT K yMEHb-
meHuto agcopbunu. Hauano coocaxaenus Ha THIPOOKHCAX dKejesa H
AJIIOMHUHUA [IPOMCXOIUT AN Meau npu pH=4,5, nns uuuka npu pH=6,0
[31, 32].

XoTa npouecc cOOCaKAEHUA ¢ THAPOOKHCAMU UIpaeT MpH orpeae-
JIEHHBIX YCIIOBHAX GONBLIYIO PONb B YAAJIEHHH M3 BOABI MEAH M IIMHKA,
BCE )K€ CPaBHUTEJILHO NOJHOrO YJaNeHHSA UX U3 BOALI HE NPOHUCXOINUT.
Ecnu ganee BHM3 MO TEYCHHIO PEKH B BOAE CONEPKMUTCA OYEHbL Majoe
KOJTHYECTBO B3BEILICHHBIX BCILECTB, TO OCTaBLIcecs M3OLITOYHOE conep-
XaHHe MeId U UMHKA (CBEPX WX €CTECTBEHHOr0 COAEPXKKAHUSA B BOJE AaH-
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HOH PEKH) MOMKET COXPaHATLCA B HEll 0ATO€ BpeMs, Tak Kak OCTaTrod-
HbI€ KOHLEHTPALMK THX METAJJIOB NPH HAOMIONAIOIIHXCS B PEUHO BO-
Je 3HadeHusax pH He pocTHraroT npousBeneHHs pacTBOPUMOCTH COOT-
BETCTBYIOIUUX I'MJPOOKHCEH M OCHOBHBLIX kapOownatos [32, 33]. [lanb-
Helluee yAaJeHHEe HOHOB METAJNIOB M3 BOJABI MOXET OLIThL CBA3AHO C HO-
HOOOMEHHBIMH PEAKLHAMH B OPTaHHYECKHX KOJUIOHIAX, C TIOTpeOIeHUCM
WX BOAHOH PACTHTENBLHOCTBIO, ¢ COpOLMEH NOHHBIMH OTIIOXKEHUAMH. B
TOCJIEAHEM Cllydae cllelyeT YYHThIBaTh, YTO BJHAHHE JOHHBIX OTJIOXC-
HUI TeM Bbilie, 4eM Oonbllle CTENEHb KOMTAKTA C HUMH, YTO B CBOKO
ouepeb 00yC/IOBIMBAETCA OTHOWIEHHEM TyOHHBI K IUHPHHE pycia pe-
KW U CKOPOCTSIMH T€YEHHUsI BOIBI B PEKeE.

B cnyuae cbpoca B pexy 3arpA3HEHHBIX PACCMAaTPHBACMBIMH Me-
TaJlJIaMH BOJl, UMEIOUIMX aKTHBHYIO peakuHio, ONH3KYI0 K HEHTpanbHOH,
OoJibLIas HacTb MEAM H LIMHKA TEPEXOAUT B COCTAB KOMIUIEKCHBIX HO-
HOB, HECYLIHMX MONOXKHUTENLHBIH HIIW OTpHUATeNbHbIR 3apan [34]). Jlnws
HeboJbIIas yacTh MEAH MOXET OCTaBaThCs B popme CBOOOAHBIX HOHOB.
[Tpy GONBILIMX KOHUEHTPAUHAX TMAPOKapOOHATHBIX W CYIb(ATHBIX HO-
HOB BO3MOXHO 00pa30BaHHE COOTBETCTBYIOILHX TPYJ/HOPACTBOPHMBIX
coJjieii, KoTopble 00pa3yroTCs oucHb MemjienHo [35, 33].

B uonHoil QopMe B cOCTaBC KOMIMIEKCHBIX HOHOB H KONJIOHAOB
Melb M UMHK MOryT aacopOMpoBaThbcs Ha B3BELIEHHBIX BCUIECTBaX H
JNOoHHBIX oToXeHHsAX. [locnennre Haubosiee NpoyHo U OBICTPO aKKYy-
MyJIUpYyIOT HOHbI IMHKa. M3 pacTtBopoB ¢  koHuenTpauueii
0,05—1,00 mMr Zn**/n yxe uepes cyTkn 6onee 90 % uumHka ynansercs
OKHCHEHHBIMH ocaakamMu M okosio 20 °/o — BoccraHojieHHbIMH. [Ipe-
Jle/IbHOE TOroUIeHHe LHHKA HIAMH cocTaBiseT 10 7 Mr/T, 3aHJICHHLIM
neckoM — a0 2 mr/r. Tak ke OblCTpO aKKyMYJIUPYETCS TOHHBIMH OT-
JJOXKEHHAMHK U Mejlb, NnorjlolenHe ee unamy — 11,7 mMr/r, 3anieHHbIM
neckoM — 2.9 mr/r. [Tornoigenmio mUiika 1 McA¥ JOHHBIMH OTJIOXE-
HHSMH CNIOCOOGCTBYET NPUCYTCTBHE MHAPOOKHUCH XKeJjle3a U BOJHOW NBY-
OKHCH MapraHua, ysenuueHue pH, noBoleHHOE COACPKAHUE OpraHuc-
cxoro BelecTsa [36].

JInst pek, pacHojiokeHHBIX B pa3HbIX (pU3MKO-reorpauuecKkux yc-
NIOBHsX, YCTAHOBJIEHO, YTO B JIOHHBIX OTJOXKCHHAX MEJUTOBAS YacTh,
ABIslOIAACcs Haubonee akTHBHBLIM COPOEHTOM MeETaJIOB, COCTaBJsSCT
35 — 58 % (B cpeanem 47 %), anespntoBas 26 — 52 % (B cpeanem
38 %), ncamutoBas 7 — 18% (B cpeareM 12 %). ITo munepanoruye-
CKOMY COCTaBy I€JINTOBON (ppakuHH YCTaHOBJIEHO, YTO OCHOBHAS Macca
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AOHHBIX HAHOCOB COCTOMT H3 rHApPOCIIOABI, MOHTMOPHJ/IJIOHHUTA, KaOJIH-
HHMTa M KBapua. Kaxxaslit MHHepas MMeeT CBOIO COPOIIMOHHYIO €MKOCTb:
KaoNMHUT — 2,68 MMonb/T, ruapocmona — 2,85 MMOB/r, MOHTMOPHII-
nouut — 3,24 mmons/t [37].

IIpu onpeneneHHBIX YCIOBHAX 3aMETHYIO pOJib B CAMOOYMILEHHH
3arpsi3HEHHBIX BOJ OT MOHOB TSXENLIX METAIUIOB MIPalOT OKMCIHTENb-
HO-BOCCTaHOBHTEJbHbIE MpoLecchl. BoccTaHOBHUTEbHBIE YCIOBHS B BOJie
M IOHHBIX OTJIOKEHHAX CIOCOGCTBYIOT MEPEXOAY OKMCIEHHBIX GopM Me-
Ta/uIoB B 60Jlee BOCCTAHOBJIIEHHOE COCTOAHHE, YTO MPHBOAMT B KOHEY-
HOM CY€ETE K NMOBBIIIEHHIO CONEPKAHUSA ITHX METAJUIOB B BOJE.

IMpouecchl pa3pylieHns KOMIUIEKCHBIX COEAMHEHMH MOTYT crocob-
CTBOBaTb BTOPHYHOMY 3arps3HeHHI0 Bogoemos. ObpasoBaHye MHHEpaJb-
HBIX W OPraHMYECKMX KOMILJIEKCOB, Kak TNpPaBHIIO, BEIET K NEpeXony
MeTaJJIoB U3 TBepAo#t (a3l B KUAKYIO, PHUEM I3TOT MPOLECC MOKET
CONMpPOBOXKAATHCA MMOBBIIUCHHEM 3HaYeHHi pH Ha4yana OCaXXJACHHA THAO-
pOOKHCEH.

WBaHoBO#l A.A. u ap. [38] B pe3yabTaTe 3IKCIEPUMEHTOB OBLIIO YC-
TAaHOBJIEHO, YTO ¢ aHHOHHbIMH CIIAB merannsl He 06pa3yOT kKOMILIEKC-
HbIX coequHeHui. ITpy coBmecTHOM xe npucyrcteuu CITAB, aspodnora,
KCaHTOreHaTa, TYMHHOBOH KHCJIOTbI M (Y/IBBOKHCIOTBI MOXET Habiio-
AAThCA 3aMeTHas AecopOLMA METaJsIoB U3 AOHHBIX OTIOXEHWH. Jlns
Menu pecopbuus cocrapaser 1—10 %, uunka - 1—20 % ot cyMmap-
HOTO MX COZEpXaHHA B JAOHHBIX OTJOXeHMAX. Ocalok rymara meramnia
obpa3yeTcs TONBKO MPU ONpejesIeHHBIX OTHOWEHNAX KOHLIEHTpauHi ry-
MHHOBBIX KHCJIOT X MeTamioB. Utd MEaH 3TO OTHOIUEHHE HAXOHHTCH B
npegenax ot 1:0,5 mo 1:1,0, ans uunka — or 1:5,5 go 1:8,0. Obnactu
3HayeHHi pH, npu KOTOpBIX B pacTBOpPE YAECPKHUBAETCA LIMHK, COCTaB-
naior 7,8 — 8,8, Menpb - 6,5—9,0 (B npHCYTCTBHH ITYMHHOBBIX KHCJIOT).

TakuM 06pa3oM, npoueccs! NPEBPALEHHs COEAUHEHMIT TAXKENbIX Me-
TaJUIOB B BOJIE XapaKTepH3yIoTcsa GONBILON CIOXKHOCTBIO U pasHOOOpasH-
eM. Ponb Kax0ro U3 nepevrcieHHbIX BhILIE MPOLECCCOB B NMPEBPALICHHH
HOHOB TAXEJIBIX METAJZIOB B BOJHOH CpEAe 3aBHCHT OT pa3iIMUHBIX CO-
yeTaHuil uenoro psaaa ¢pakTopos, posib KAXKAOTO U3 KOTOPHIX B HACTOA-
mee BpeMs OCTA€TCA A0 KOHUA HE BRIACHEHHOM.

B 6onblMX KOHLUEHTPALMAX MEAb M LHWHK OTPHLATENBLHO BIMAIOT Ha
APOLIECCHl CAMOOYHILEHHSA BOJOEMOB.

[IMHK B KOHLEHTpaUUK 5 Mr/N pe3ko TOpMO3UT 0O6pa3oBaHHE HHUT-
PHMTOB M HUTPATOB, HO 3TO ABJIEHHE HOCHT BpeMEHHBIH Xapakrep. Uepes
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4—8 cyT CKOpOCTb HUTpHUGHKALMK CHOBA BO3pacTaeT U K 15-bIM cyTkam
KOJIMYECTBO HUTPATOB X HUTPUTOB JIOCTHraeT KOHTPOJIbHBIX LHdp. [1pu
KOHUEHTPAUMHU CBHIWE 5 MI/JI TOPMOXKEHUE Mpouecca HUTpudUKalu
npuobperaeT NocTosHHLIN xapakrep [39, 40].

Menp B KOHUEHTpaUHK >1 MI/J1 3aJIepXKUBAET MPOLECC CaMOOUHIILe-
HMA BOJbI OT OPraHHYECKUX BELIECTB (TOPMO3UT GHOJIOrHYECKOe OKHCe-
Hue Beiectsa) [41]. B koHuentpauuu 0,15 mr/n Menb, nonasulas B BO-
ay B popme CuSOy, cumxaer BIIK na 50 % [42], a npu koHUEHTpaLHu
0,08 mr/n 3aaepxuBaeT OakTepuanbHOoe cOpakHBaHUE TIIOKO3bl [43].
[1pu conepxanuu meau B Boae 0,5 Mr/n 6HOXMMHYECKHE NpoLEcChl CO-
BEpPUICHHO HE MPOHUCXOJAT B TeueHHe 1—2 cyTtok HHKyOauuu, a rnpu
KOHUEHTpalluu 3—5 Mr/n — B TeyeHue nepsbix 5—7 cyr. B KoHUeH-
tpauuun 0,1 Mr/n meab 3anepxMBaeT HaKOMJIEHHE aMMOHHHHOrO a3zora
Ha 7 pHei, a a30Ta HUTPUTOB — Ha 32 aHs. AMMOHH(HKaUUs OpraHHU-
4eCKOro a3oTa Nnpu koHUEHTpauud 0,5 mr/n MOXeT 3aaepKUBaThcs Ha
32—45 cyrt [44]. Tlpu BozaeHcTBUN Meau W LMHKa B KoHUerTpauuu 0,5;
1; 10 Mr/n Ha NPULOHHBIN COH, COCTOALIMI U3 BOAOPOCIIEH U MHKpOOpI'a-
HU3MOB, NMPOUCXOAMT THOENb KJIEeTOK Bojmopocieit Ha 95 % wu B jalib-
HEHNLIEM JKUBBIE CBOICTBA NPHAOHHOH TUIEHKH HE BOCCTaHABJIHBAIOTCH

[45].
B.6 MbimibsiK

CoeauHEHHs MbILIBLAKA B NPHPOAHLIX BOAAX HAXOATCA B pacTBopeil-
HOM H B3BEUIEHHOM cOCTOSIHHU. COpOEHTaMH MbllIbSKa MOTYT ObITH THII-
POOKHMCB Kelle3a, TIMHUCTbIE MaTeprabl U T. A. B pactsopenHoit dopme
MBILIBAK BCTPEYaeTCs B TPEXBAJIEHTHON M nATHBancHTHOL ¢opme (B oc-
HoBHOM B Buae aHHoHOB H;AsO;™ u H,AsO,7) [19]. Tlorpebnenne
MBIIIBAKA BOAHBIMH OPTaHU3MaMM MOXKET ObiTh OJIHOM W3 HIPHUHH CHIXKE-
HHs €ro KoHUueHTpauuit B Boae. Haubosee oruetnupo 310 nadbmoaaercs B
NepHOJ HHTEHCHBHOTrO Pa3BHTUS TUTaHKTOHA [46].

MunHManbHas noBpeXxaalonias KOHUEHTPAIUS MBILIBAKA JUIsi KOPMO-
BbIX OPraHHU3MOB pulb cocTaBngeT 3 mr/am’ [24]. Jlns puld v apyrux rua-
pPOOHOHTOB MBIILIBIK ABJSETCS ME/UIEHHO AEHCTBYIOIHM s/I0M, PbiObl NIPH
3TOM CTAHOBATCA allaTHYHBIMH, MEPEl CMEPTHIO Y HUX HACTYHAET COCTOS-
HHE BO30YXAEHHA C CHIIbHBIMU cyaoporamu [24].
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B.7 lnanuasbl

IlnaHuasl HaxoasTCs B Boge B GpopMe HOHOB WIH B BuAe cnaboaucco-
LIMMPOBAHHOH M BEChMAa TOKCHYHOH CHHMIBHOM KMCNOTH.. OHHM MoryT
HPHCYTCTBOBATh TAKXKE B COCTABE KOMILJIEKCOB C MeTalnaMu [1]:
[Zn(CN).J*-, [Ni CN)J*-, [Co(CN)4J*-, [Fe(CN)ql*-, [Fe(CN)I’ - u ap.

VMeHblLIEHHE KOHIEHTPAIMH NPOCTHIX LHAHUAOB B BOJE MOXET IMpPO-
HCXOAMTH MOJ BO3AEHCTBHEM YIJIEKMCIIOTH! M APYTHX KUCJIOT

CN + CO, + H,0=HCN? + HCO;
B pe3ynb'ra're OKHCJICHUA U runponma
2CN + 0, = 2CNO', CNO +2H,0=NH," +CO,*-.

YMeHbllIeHHe KOHICHTPALUH CN B pesyinbTaTe OHOXMMHYECKOrO
OKHCJIEHHS TIPOMCXOMMT OBICTpee B JIETHHI NMEpHOI NpPH XOPOIIEM OCBE-
meHnu. B 3uMHee BpeMs MpoLIECC OKHMCIEHHS LHMAHHOOB CYUIECTBEHHO
3aMeIAETCA. YMEHbLICHHE KOHLEHTPAUMH NPOCThIX LHAHHIOB MOXET
TIPOMCXOANTh B pe3ysibTaTe 00pa3oBaHUi HEPACTBOPMMBIX COCIHMHEHHH
Y copOuuM B3BECAMH W JOHHBIMH OTIOXEHHAMH. PaznolkeHne koMmruiekc-
HBIX LIHaHHJOB NPOHUCXOAMT Yepes oOpa3oBaHHE NMPOCTHIX ITHAHHIOB.

K BBICOKOTOKCHYHBIM COEAHMHEHHSM OTHOCATCA CHHMIIbHAA KHCJIOTA,
[POCThI€ PACTBOPUMBIE LIUaHKIbI, KOMIUIEKCHBIC IIHAHM/BI LIHHKA, KaAMHUA
u meau [19].

Luanuasl — TAMHYHBIA OYEHb CHIBHBIH (epMeHTaTHBHBIH 4. OHH
GIIOKMPYIOT XKeJe30coepxalie JbiXxaTeNbHble GEPMEHTH! (LIHTOXPOMOK-
cupasy, nepokcuiaasy). B pesyiasraTe uero CHMKAeTCs WIH MOJHOCTHIO
npekpaumaerca norpebiieHHe TKaHAMM KHcnopona. [Ipu oTpaBneHuu uua-
HHAaMH Yy pbIO MOBBILIAETCA YaCTOTA M INTyOHHA ABIXaHMA, HapyliaeTcs
PUTMHYHOCTB €ro, 3aTEM ClIeAyeT BHaYale YacTHYHadA, a 3aTeM [10JIHasA
NOTEPS PaBHOBECHS, Pe3KOe CHHXEHME ABIXaTeNbHOr0 PUTMa M CMEpTh.
Iepen cMepThio y pHIG UTHTENBHOE BpPEMsA MPOAOIKAETCA aroHus, BCIE-
CTBHE 4eTr0o TPYAHO YCTAHOBHTh MOMEHT JAEHCTBHTENbHONH cMepTH. Xapak-
TEPHBIMU KIMHHYECKHM IPU3HAKOM OTPAaBJICHHS LHAHWAAMH ABNACTCHA TO
MOCBETIICHHE, TO MOTEMHEHHE TYJIOBHIIA, )KAa0pb! NPHOOPETAIOT APKO CBeE-
TAIYIOcA oKpacKy [24]. TOKCMYHOCTh LIHAHHIOB YBEIHYHBACTCA C NOBEI-
LIEHHEM TEMIIEPATyphbl BOABI, HO B TOXE BpeMs IIPH BEICOKHX TEMIIepaTy-
Ppax CHHMJIbHAA KMCIIOTa OBICTPO pa3yaraercs.
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[ToBpexaarowieit rpauuen st pbi0 ¥ KOPMOBBIX OPraHM3MOB MOXHO
CUMTATb KOHLEHTPAIWH LIHAHKAOB B Boje npesbiwatomue 0,2 mr CN /nm’
[24].

B.8 HedrenpoaykTsi

B MOMEHT MOCTYIUIEHHSI OCHOBHasi Macca He(TENpORYKTOB 0OLIYHO
cocpeztotoyeHa B miieHke. Co BpEMEHEM H 110 MEPE YAAJIeHHs OT HCTOYHH-
Ka 33Fpﬂ3HeHHﬂ MPOUCXOANT nepepaciipeies;iceHue Mexay OCHOBHBIMH
¢dbopMaMH MHIpAlLlH, HalpaBlIeHHOE B CTOPOHY MOBBILIEHUS 3MYJIbTHPO-
BaHHBIX, COPOHPOBAHHBIX, PACTBOPEHHBIX HE(TENPOIYKTOB H COOTBETCT-
BYIOILIUM YMEHbUICHHEM HX cojiepxanus B ruieHke [19]. B pacTBopeHHOM
COCTOSTHMM HaXOJMTCA He3HauWTeNbHas yacTh HE(TH, TaK KaK PacTBOPH-
MocTb ee HeBenuka (s Hedrn npu 25 °C ona coctasnser 0,5 mr/n [47],
[uis ee nerknx ¢pakuuit — 20—25 mr/n [48]). Kak mpasuno, ans pactso-
PEHHBIX HedTeNPOAYKTOB XapaKTEPHO IOBBILICHHOE COJEPXKaHHE HHU3KO-
MOJIEKYJIAPHBIX apOMaTHYEeCKHX YIJIEBOAOPOJOB, KoTophie obnagalor 6o-
nee BBICOKOH pacTBopuMocTsio [19]. OcobeHHO NMIOXO pacTBOPSIOTCS TA-
)Kenble Gpakiuuy HeYTH, KOTOPbIE MOTYT SABJATHCS CTOHKHMM 3arps3HHUTE-
JISIMH BOJHBIX OGBEKTOB.

B 3arps3HeHHBIX BOJax BO B3BEWIEHHOM COCTOSHHH MHMIpHUpYET 3Ha-
YHUTEIBHOE KOJNIMUECTBO He(hTH KaK B BUAE COPOMPOBAHHOTO BELIECTBA Ha
B3BECSX, TAK U B BUJIE HEMOCPEACTBEHHO THKENbIX (pakuuii, KOTOPBIE MO-
ryT JOJITO HAXOAUTHLCS BO B3BEILEHHOM COCTOSIHHH.

HaunGonee HarnsaHeIM rnokasartelieM 3arpA3HEHHs] BOAHBIX OOBLEKTOB
HedTHIO CIYXKUT MOBEPXHOCTHas IuieHka. Iloa BIMsHNEM BeTpa IIEHOY-
Hasg HeTh MOXKET mepeMmeiaTbes ¢ GOJbLIEH CKOPOCTHIO, YEM BEPXHHIH
cnoi Boabl. Ilpurnannas k Gepery, oHa oceaaer B NpUOpEXHOH 30HE WK
Ha 4acCTAX pacTeHUH. JTMTeNIbHOCTD CYIECTBOBAHHS MJIEHKH HEBEJIMKA, €€
MCYE3HOBEHHE MPOUCXOAUT BCJICACTBHE HCMAPEHHUs JlerkuX (pakuuii, oce-
JlaHus Ha JIHo Gonee TshkenblX U 6aKTepHaNbHOTO OKHCICHHS.

PaccrosHue, Ha KOTOpOE pacrnpoCTPaHsIOTCS PaCTBOPEHHbIE U IMYJIb-
rHpOBaHHbIC HEQPTENMPOAYKTEI, @ TAKXKE MIIEHKAa HEQTH 3aBUCHT OT MHTEH-
CHBHOCTH [IPOLIECCA HX OHOJOTMYECKOro pa3pyuleHHs, M03TOMY 3HMO#
3TO pacCTOSHHE MOXKET GbITh B 1Ba pa3a OoJibllie, YEM B JIeTHEE BPEMA
[49]. HauGonee ycTOHuMBLIMM B BOJAE SIBIAIOTCA TsKessle HedTenpo-
AYKTbl, 00pa3yrolllHe YCTOHUYHBBIE 3MYJIbCHH M B3BECH, JAJIEKO TpaHC-
NIOpTHpYyeMble MO peke. B ManonporouHslx Bogoemax mnpu Oe3BeTpHM
MOXET NpPOMCXOANTb CTpaTHdHUKauHs HedTenpoayktoB B Boae [48].
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OauH rpaMM 4HCTOH PEYHOH B3BECH B TeHEHHE 2-4yaCOBOro rnepeme-
wMBaHUA copbupyer 18—49 % conspoBoro macia OT €ro HCXOLHOTO
KonnuecTsa B ipobe [50].

B nnenke, kak npasuno, mpeobnanaloT HauMeHee PacTBOPHMEIE B
BOJIE HAaCHIEHHbIE aNHGaTHIECKHe, a TaKXKE apOMaTHYECKHe YTieBoJO-
poasl. B coctaB pacTBopeHHON HE()TH BXOAT NPEMMYLIECTBEHHO HH3KO-
MOJIEKYJIiPHbIE, APOMATHYECKHE, HEHACBIILEHHbIC alHdaTHYECKUE yrie-
BOJOPOABL. OMYyNbrHpOBaHHas He(Th CONEpPXHMT TJIaBHBIM o0Opa3oM
allUKIHYECKHE YTIIeBOAOPOIbI.

IMpouecc nepexona HeGTH U3 MUIEHKH B BOAY H M3 BOAbI B [UIEHKY CY-
IECTBEHHO 3aBHCAT OT AWHAMHUYECKUX CBOMCTB PEYHOro MOTOKA (CTENEHN
TypOYJEHTHOCTH NMOTOKA) H QH3UKO-XMMHYECKHX CBOMCTB HeTenpomyK-
Ta. JIns paBHUHHBIX PEK C YMEPEHHOM CKOPOCTBIO TEUEHHS Uepe3 Helelio
nocse pa3jiuBa HeTH B IIIEHOYHOH $OpMeE N0 peKe MUTPUPYET NPHMEPHO
B 3-4 pa3a MeHblliee KOTHYECTBO HedTH, YeEM B BOJZHOH Macce.

K ocHoBHEIM (hakropaM, CocoOCTBYIOIMM CaMOOYHMILIEHHIO PEYHOMR
BOZBI OT HE(TAHBIX 3arpA3HEHHI, MOXKHO OTHECTH ClIEAyIOLIMe: UCmape-
HHe, GHOXMMHYECKOE H XHMHYECKOE OKHUCIIEHHE.

CkopocTh HMCMapeHHs 3aBHCHT KaK OT XMMHUYECKOro cocraBa Hedre-
NPOAYKTa, TaK M OT TEMIEpaTypsl BO3[yXa M NIOWAAN TUIeHKH. ITo Mepe
yJIETyYMBAHUA JIETKUX (PpaKuuii CKOPOCTh HCNApEHHs cHMXKaerca. Hcna-
PAIOTCA HE TOJBKO JIETKWE, KMIAIIME NpH Temnepatype menee 300 °C,
HO u Gonee Tsxenbie ppakunu Hedtn, B mpenenax ot 20 no 40 °C ¢
yBennyenneM TemnepaTyphl Ha 20° rpaycoB McnapeHuMe yBenHYHBAETCH
npumepHo B 2-2,5 pasa, B npeaenax ot 0 o 20° — B Tpu pasa. Tounsle
JaHHbIC TI0 CKOPOCTH HMCMAPEHHs OTICNBHBIX He(TENPOAYKTOB OTCYTCT-
ByIOoT. M3 nueHku HedTH serkue dpakuum HedTENnpoayKTOB UHTEHCHBHO
HCIapsIoTCA B NEpBbie 3-5 CYT B nocnejyroilee BpeMs MCNIapeHHe CTaHo-
BHTCH He3HauwutenbHbIM [48]. Ilns OTHenbHBIX Nerkux HedTenpoAyKTOB
MpoLeCC HCrapeHus CJIEAYET YYHTHIBATh NOKAa MMEETCA IUIEHKA Ha MO-
BEPXHOCTH BOJbl. B COOTBETCTBHH C TEIUIOTOH mapooOpa3oBaHUsA U AaB-
JIEHHs Napa NpU MOJOXKHUTEIBHBEIX TEMIEPATypax BO3LyXa 10 CKOPOCTH
yOBbUIH HMHTEHCHBHOCTH Mcnapelns Hanbonee pacnpocTpaHeHHbIE JIETKHe
YTIJIEBOAOPOAB! HEPTAHOTO MPOHCXOKACHHA MOXHO PaCIONOXKHTL B Clie-
ayrowmii pan: 6ensun, Gensosn, Tonyol. Ma3yr, cMazouHble Macia, Kepo-
CHH MpaKTHYeCKH He ucnapsaoTcs. Kpome oTCyTCTBHS HCMapeHHs, MOXHO
CYHTaTh, YTO CMa30YHbIE Maciia BEAYT cebd B BOJAHOM 0OBEKTE aHANIOrny-
HO HedTH. MasyT B oTnHyMe OT HeTH HE JaeT CrIOMHOMA nneHku [49].
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WHTeHcuBHOE ucnapeHHe NErkux (pakuuii HehTH B MeEpBbE He-
CKOJIBKO CYTOK B 3aBHCHMOCTH OT TEMIIEpPaTypbl BO3yXa COCTAaBiSET OT
14 no 30 % [48] (B Buae ko3dHLMEHTA CKOPOCTH YOBUIH BEIECTBA A5
TeMnepaTyp Bosayxa Gosee 10 C 310 coctasnser B cpentem k,.,=0,1
l/cyt). Jlerkne ¢paxkuun HedTeNpoAyKTOB B OTAEILHOCTH HCMApSIOTCA
3HAYUTEIbHO HHTEHCHBHee: [UIi OPHEHTHPOBOUHBIX PacYeTOB MOXHO
NPUHATH s GeH3UHOB K,,=1 1/cyT, apoMaTHYeCKHX yrJIeBOZOPOLOB
(6enzon, Tonyon U ap.) - Kue,=0,2  l/cyt. nst Temneparyp menee 10 °C
CKOPOCTh HCHapeHus HedTenponaykToB OyneT B 1Ba pa3a Hike. BeH3uH,
cOpoILEHHBIH B HEOONBIUIMX KOJMMYECTBAX, H3-32 BBHICOKOH JIETYYeCTH ycC-
TOHYMBOH MJIEHKH He oDOpa3yer.

bakTtepuanbHoe okucieHne HedTH MoXeT npoucxonuts B 10 pa3 ObI-
cTpee, 4yeM 00bIYHOE XHMHUeckoe okucieHue [S1]. B kuneTuke 6noxu-
MHUYECKOTO pacrnaja He@TH TeMnepaTypHbiii ¢dakTop sBIsgEeTcs pe-
warowuM [52]. YcraHoBneHo, 4to a3pobHoe pasoxeHHe HedTenpo-
JYKTOB BO3MOXXHO TOJNBKO NMPH ONMpeAeeHHBIX TeMneparypax. Tak, npu
temniepatype 4 °C pasioxkeHue NPaKTHYECKH HE NPOMCXOMHUT, OHO Ha-
YHHaeTCA TONbKO npu 5 °C ¥ yCKOPSETCH NPONOPLHOHANLHO TOBBILIE-
HHIO0 TeMmnepatypsl [49]. Ceipas HeTh B CBS3M ¢ HaJIMUKMEM B Hel CMOJ U
ac)anbTeHOB OKUCNAETCA B BOJEC MEJUIEHHEE, YeM OTJeNIbHbIE BHIBI LIU-
POKO MCHONb3YyeMbIX JIETkHX HedTenpoaykToB. 1o 3To# npuyKHe B Kaye-
cTBe KO3 $HULHEHTOB CAMOOYHMIUEHUS PEYHOH BO/bI OT HE(TH (rIaBHBIM
0o0pa3oM oT ee CYMMapHOTO COAEPXKaHUS B BHJIE SMYNbCHil M copbu-
POBaHHOrO BelIECTBAa Ha B3Becsix) MoxkHO Opars K = 0,02 l/cyt npwm
teMneparype Bomsl <10 °C, K =0,04 l/cyr npu 10-15°C, K=
0,09 l/cyt npu >15 °C. Jina GeH3WHOBO# M KepOCUMHOBOH (pakumit ais
OPUEHTHPOBOYHBIX pacyeToB MOXHO npuHaTh K'=0,05 l/cyT npu tem-
neparype Boasl ¢ < 10 °C, K= 0,1 l/cyrmput =10-15°C, K;=0,2
1/cyt npu t >15 °C, s apoMaTHYECKUX YTIIeBOAOPOAOB (B€H30I1, ToNyon
u ap.) - K =0,005 1/cytr npu Temneparype Boasl t <10 °C, K =0,01
l/cyr mput=10-15°C, K=0,02 l/cyt npu t >15 °C. CkopocTb caMo-
OYHIICHHUA MasyTa B peyHoil Boje 2 - 2,5 pasa Huxe, ueM Hedru. [Ipn
Temneparypax 4 °C U MeHee OHOXHMHUECKOE pa3loXKeHue Hedrenpoayk-
TOB NPaKTHYECKH He Mpoucxoaut [49].

Bonbuoe BAMAHHE HAa CKOPOCTH pacnana HedTH OKa3bIBACT MpH-
cyrcTBHe coneil a3ora, ¢ochopa, kanua. UX oTrcyTcTBue BemeT Kk mpe-
KpauieHuo OHOXMMHYECKOTO pasnoxeHHs HedTH [53, 54]. IIpn nocra-
TOYHOM KOJNHYeCTBE a30Ta, ¢octhopa H KajHsd NMOBEPXHOCTb BOJBI 3a
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1—2 Mec NoJHOCTBIO OYHIIAeTCs OT HE(TAHOH MIEHKH TOIIHUHON 2 MM
[53]. Ilpouecc oxucneHns HeGTENPOTYKTOB MOXKET NPOHCXOAUTE U Ge3
ajora, a B MNpPUCYTCTBHH B Boxe (ocdopa M kamus (a3oT, mo-
BUIHMMOMY, GHKCHpyeTca U3 Bo3ayxa [51]). OrcyrcTeue a3ora yMeHs-
1IaeT CKOPOCTh OKUceHus HedTH B 10 pa3, otcyrcrBue docdopa — B 4
paza [55].

B npucyrcTBHM pacTeHHi pasnoxkeHue HedTH MPOTEKaeT B 2——5
pa3 6bicTpee, yem 6e3 Hux. Hanpumep, npH koHuentpauuu 10 /oM’
He(TAHAA TUIEHKA B IPUCYTCTBHH pacTeHHH ucyesana Ha SO % ruromann
Ha 28—36-ii neus, a 6e3 pacTeHuii — Ha 56— 62-ii neus. IIpn KoH-
uentpauuu 100 r/nM° pacTeHHs GBICTPO rMOHYT H CaMOOYMILEHHUS HE
Habmopaetcs [56]. Ilpu npoxoxaeHun deped 3apocii MakpopHTOB
KOHUEHTpalHs HedTH B Tonme Boasl cHMkaerca Ha 20 % u Gonbue
[5§6]. OrMmeueHo OnaronpusTHOE BNHUSHHE HeDTH B KOHUEHTPALHHU
1 v/ Ha pocr pacTeHHH.

AnudaTtHueckue Unu napapuHOBBIE COEANHEHHS OKHCIAIOTCA Jierde,
4yeM apoMaTH4ecKkue. YTriIeBoAopoAs! C JUIMHHOH 1ieno4YKoi—Iierye, 4yem
¢ KOpoTKoH. dpakuHU HEPTH OT KEpOCHHA N0 CMa30YHBIX Macel pas-
JaraioTcsl jierde, 4yeM HOPMalbHbIE YrJeBOJOPOABI C NPAMOH LIENbIO
[571.

Bonee Tsxensle HeTH pa3pylaOTCA TPYAHEE, YEM JIETKHE, BCIAEACT-
BME MaJIOi AMCNepripoBaHHOCTH BA3KMX HedTel B *Kuakoi cpene u
o6pa3zoBanvs HeGoMbILOMH 115 pocTa 6aKTEepHiA NOBEPXHOCTH.

Haubonee noiHO OKHCNEHHE HEYTH HPOHCXOAHT B a’3pOGHBIX yC-
JIOBUAX. DTOT MPOLECC CONPSAKEH ¢ HHTEHCHBHBIM NOIJIOLIEHUEM KHCIIO-
pona. ITonnoe BITK oxHoro Mnnnnrpamma Pa3IHYHBIX HEPTENPOAYKTOB
konebnercs or 0,29 1o 1,60 MrO,/am’. TTo pacuersM JaHHBIM 1 Mr yr-
neBogoponoB nornoiaer 3—4 mr kuciopoxa [S7, 58). Pacnan B3selieH-
Ho HedTH mpoTekaeT MeaneHHo. 3a 18 gueli | mr HedTu moTpeGuser
0,5 mr kucnopona [59]. Ha okucnenue nneHounoit HedbTu kuciopoza
pacxonyeTcs Maino, SMYJBTHPOBAHHBIE e HE(PTENPOAYKTHI OYEeHb MH-
TEHCHBHO MOTPEGAAIOT KHCIOPOJ, O YEM MOTYT CBHAETEILCTBOBATh BhI-
cokue 3HaueHus BITK Boabl mpH HH3KOM COAEPXKAHHH B Heit KHCIAOpPO-
na [58]. DOkcnepHMEHTaIbHO YCTAHOBJEHO, YTO 1 Mr 3My/abrHpoBaHHOM’
HedTn B 1 1 Boas! 3a 8 cyT morpebnser 0,24—0,47 mr kucnopoaa [60].

Bonbmoe komu4ecTso HedTH, monajgaoliei B BOAHbIE OOBEKTH! 0ca-
xaaerca Ha aHo (okoio 30 %) [59, 61]. ITorpyxeune HedTH HAa JHO U 06-
paTHOe BCIUIbIBAaHME €€ NMPOMCXOAHT NPEHMYILECTBEHHO B 30HAX 3aMel-
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JIEHHOTO Te4eHHs H y Geperos. B 3THX MecTax 06pa3yloTcs MOLIHbBIC Hed-
TSAHBIE IIEHKK H MacCOBbIE OTJIOKEHHS HEDTHU Ha aHe. B cBs3m ¢ Henoc-
TaTKOM KHCJIOPOAA U GMOreHHbIX colleii 6akTepHalibHOe pasiioxeHue Hed-
TENpPOAYKTOB, BHIMABLUIHX Ha JHO BOJIOEMa, rnpoucxoaut B 10 pa3 measen-
Hee, YeM y noBepxHocTH. O6pasyloluecs B aHa3pOOHBIX YCIOBUAX ra3bl
NOAHMMAIOT MEJIKHE Kamnenbk¥ HeTH M JPYTHX OCEBUIMX BEILECTB Ha
NOBEPXHOCTh. Y MOBEPXHOCTH My3bIPHKH MPOPBIBAIOTCS HAPYXY U yIle-
TYYHBAIOTCS, 3 BEIHECEHHBIE YaCTUYKH ONSTh OMYCKAIOTCA HA HO, T. €.
MNPOMCXOOUT LMPKyIauus HepTH B Boje. CkopocTh GakTepuanbHOro
OKMCIIEHUs HEe(TEeNpOAYKTOB, HAXOIAIIUXCS HA JHE, HE3HAUYMTENbHA: 33
16 mecaues u3 10 r oxucnsercs Bcero 1,5 r, B To BpeMms Kak Ha ro-
BEPXHOCTH 3a 6 Mecsues okucngercs okoso 4,71 r [55]. [Moatomy Hano
rojiarath, YTO OaXKe MOCIe MpeKpalleHus 3arps3HeHus BOAbI Ha ciabo-
TIPOTOYHBIX Y4aCTKAX PEKH OHa €lle CPaBHUTEJBHO J0aroe BpeMs Oyner
NOJIBEPXKEHA 3arPA3HEHHIO 3a CUET JOHHBIX OTIIOKEHHH HedTenpouyKTOB.

OcranbHble ($akTOpBl, K KOTOPHIM TpeXkJe BCEro cleayer oTHe-
CTHU: CTeneHb TypOYJEHTHOCTH IMOTOKA, OCBELIEHHOCTb, IPO3PaYHOCTh
BOJBI, CI0c00 BHECEHUs HEDTH B BOAHYIO Cpelly, YCIOBHS KyIbTHBHPO-
BaHUA 6akTepHil, KOJIHYECTBO BHeCEHHOH HedTH u OakTepuii, a Takxke
NPUCYTCTBHE TOKCHUYECKUX BELIECTB, K COXAJIEHHIO, MPAKTHYECKH ellle He
U3YYEHBI.

KpoMe npsMoro TokcMyeckoro AeWCTBHA Ha pbli0, NocTynawlue B
BOZIHBIH 0OBEKT HETENPOAYKTH YHHYTOXKAIOT HEPECTHNMILA M Harysb-
HblE YTO/bfl, NMPENATCTBYIOT €CTECTBEHHOH a’pauM M HapyLIaloT HOp-
MaspHBIE GHOJIOrHUECKHe MPOLECCH B BOJHOM 00bekTe [24].

Hedrenponykrel noprar kauecTBo pbiGHOM MPOLYKLMH. Hannune
Jake HE3HaYMTeNbHBIX KoinuecTs HedTu (0,1 Mr/am’) npuaaer Mscy psib
HEYCTPAHHMBI HH NPH KAKHX TEXHOJOTHYECKHX 00paboTkax NMpPHUBKYC M
3anax HegTH M Heprenpoaykros. Takas peiba ObIBaeT HENPUIOAHOM Aaxe
AN CKapMJIMBAaHHUA JKMBOTHBIM M yHHuTOxcaercs [24]. [Nospexnatouine

300I1JIAHKTOH Kouuempauun HC(bTH B BO/E COCTaBJIAKOT MECHEE
0,05 mr/am’ [24].

B.9 Juxaopandenunrpuxaoparan (JAT),
rexcaxjopunkiaorexkcan (I'’XII)

XnopopraHy4€eCKHe NECTULIUABI B IOBEPXHOCTHBIX BOAAX MOTYT MpPH-
CYTCTBOBaTh B paCTBOPEHHOM, B3BEIIEHHOM M COPOMPOBAHHOM COCTOSTHH-
Ax. PaccmarpusaeMble MECTHUMABI IUIOXO pacTBopuMul B Bome: AT —
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0,001 mr/ am®, TXIIT - 1 Mr/ am®. OcHoBHas yacTh ux MHTPHpPYET B COp-
61MpOBaHHOM Ha B3BECAX COCTOSHUH H B BHJE OPraHMYECKHX KOJUIOHIOB
[19]. Copbuua JAT u I'XUI" 3aBucut ot Beamyunsl pH (yBenuuuBaeTcs
NpH €ro HU3KHX 3HAYECHHAX) U MPUPOABI MHUHEpaAIoB. XJIOPOPraHHYECKHE
nectuuuast rpynnsl JJT no 90 % copbupyrorcs Ha MenKoi B3BECH, 00-
Jajaollel csoboaHol nnasyvectsro. M3MeHeHue TeMmepatypsl ot 10 go
30 °C na TPOLIECCH! COPOLIMH H 1eCOPOIIMH NPAKTHYECKH HE BITHAET.

K ¢u3nKo — XHMHYECKMM H XHMMHYECKHM (akTopaM AETOKCHKALHH
XJIOPOPTaHNYECKNX TECTUHMAOB OTHOCHUTCH (OTONM3, TMAPOJIU3 M OKHC-
JIEHHEe, KOTOpble B 3HAYMTEJIbHOW CTENMEHM 3aBHCAT OT YCJIOBHH Cpelbl:
temnepatypsl pH, Eh u np. [19]. B uemom xnopoprannyeckue necTHLMIBI
OYEHb MEIUICHHO AErPafiupyloT B BOAHOMN CpEXie, B CBA3H C YEM MOTYT Ile-
peHocHTCs Ha G0JIbIIHE PACCTOSHMA, HaKaIUIMBAaThCA B phIOe, Hie, rpyH-
Tax, 300()MTOMNAHKTOHE, BOJOPOCIAX H BOAHBIX pacTeHusX. [Ipu nepexo-
Jle IECTHLIM/IOB M3 BOJBI B APYrHe 3BEHbsI GHONOrHYECKOM LieNH yBelHIH-
BAETCs X COJIEP>KAHUE B COTHH, AaXE THICAUH pas.

Conepixanie AeiCTBYIOLIEro BEIECTBA NECTHIMAA 3aBUCHT OT BHIA
TeXHu4eckoro npoaykra. B texuumuyeckoM npoaykre JAT (monupodeH,
re3apos) B Bue jycra conepxkurcs 30 % NeHCTBYIOIIEro BEUIECTBA, B BH-
JI€ KOHIEHTPHPOBAHHOM 3MYJIBCHHU ~ 10 75 %. B TEXHHYECKHX NPOAYKTaX
I'’XII (rexcaxyiopad, Tvram, ¢entuypam, y-usomep I'XIII") B Buae cma-
YHBAKOLIErOoCs TOPOILKa MM Aycra coaepxurcs ot 1,2 no 90 % pefict-
BYIOLIETO BELIECTBA, B MAacCIAHOH 3MyNbCHH — 16 %.

3arpsi3HeHHE BOABI AaXK€ HEOONBIIMMH KOJIHYECTBAMH paccMaTpH-
BaeMBbIX XJIOPOPraHUUYECKUX NMECTHLMIOB MOXKET CYNIECTBEHHO YXYAIIUTH
ycioBus oburtaHus pel6 W kadectBa peIGHBIX npopykroB. JUIT u I'XII
neicTByer Ha pbiO, Kak HepBHbIH sa. CumnroMsl otpasienus JJIT Beipa-
KaloTcH B GecriokoHCTBe, HapyILIEHHH PABHOBECHA H KpyrooGpa3HoM Iu1a-
BaHHM. 3aTeM BO3HHKAIOT CHJIbHBIE CYJOPOTH M MapaTnyy, MPUBOAALLME K
rubenu [24]. Iospexnatomeit konuenTpauuert JJAT mst monoxu peG 8-
nserca 0,01 mr/om’ [24]. Ipu orpasnennu XL priGul BHauane Bo36yxK-
JIeHEl, ABIXaTENbHBIH PUTM YCKOPEH, OHH CTPEMATCS BEINPBITHYTh M3 BO-
JBI, 3aTeM HabmoqaloTcs CyNOporH, NOTeps PaBHOBECHS, HECOTJIACOBAH-
HOCTH paGOTHI MJIABHMKOB, ONPOKKABIBAHHE HAGOK, CHIBHEIE CYJOPOTH H
yepe3 HeKOTOpoe BpeMs mapaiuy pbixanus [24). Ilospexaaromedt koH-
ueHtpauuet I'XUT ans pei6 ABIAETCA KOHIEHTpaLUMs NpEBHILAIOMIAs
0,02 mr/mm’ [24].
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B.10 Jleunc (1exaMeTpHH, JeIbTAMETPHH, CyNIePMETPHH)

Heunc npexacraBnser coboit 6enoe KpHCTamIM4ecKoe BEIIECTBO,
NpPAaKTUYECKH HEpPacTBOPUMOE B BoAe  (pacTBopHMOcTb mpH 20 °c
0,002 mr/aM’). TexHHYECKHIi NpenapaT HHCEKTHILMMIA JIEIHCa BhIyCKaeT-
cs B BHIE 2,5 % KOHLEHTPUPOBAHHOH 3MYJIBCUU M 5 % CMauHBAIOIHUXCH
JYCTOB WM rpaHyi. B 6nonormdeckoii cpene aenuc o61amaet BBICOKMMU
KyMYJIATHBHBIMH CBOHCTBaMHM B TpH pa3a MpEBHIIAIONIMMH TAaKOBBIE Y
JOAT. ®opMbl MHFpaLMH IeLHCa B IPUPOPOIHBIX BOAAX He M3ydeHbl. Uc-
X0 U3 ero (Pu3MKo-XMMHYECKMX CBOMCTB, HanboJiee BEPOSTHOM Mpeos-
nanaromeif GopMoit MHUTpaly B NPHPOAHONH BOJE MOXHO CYHTATh — COp-
61poBaHHOE Ha MHHEPABHBIX U OPraHHYECKHX B3BECAX COCTOSHHE.

BemecTBo BBICOKOTOKCHYHO Anst peib. B kadecTBe nompexxaaromei
KOHIICHTpPALNK B NIPUPOAHO# Boje MOxHO MpHHATE 0,001 mr/am’.

B cBs34 ¢ OTCYTCTBHEM HEOOXOAMMBIX CTAaHIAPTOB M ATTECTOBAHHBIX
METOJOB XMMHYECKOTO aHalM3a olpelielieHHe MHCEKToaKkapuuuja Jieruca
B ITOBEPXHOCTHBIX BOZIaX B HACTOsIIIee BpEMs BeCbMa NMpobiieMaTHYHO.

B.11 Beranax (penmenndam, 6ypeden, necmeandapm), nypcban
(xsiopnupudoc, nypen-II), kapare (JIIMOIALHTAIOTPHH),
¢ro3unan (payaznpon-6yrui, onnuma)

WHcexToakapuumas! kapate U aypc6aH, repouuuast 6etanan u ¢ro3u-
naj — WHPOKO NMPHMEHSAEMBIE B CENBCKOM Xo03siiicTBe nectuiuasl. Kpome
GeraHaia, Bce pacCMaTpUBAEMEIE BEILECTBA UMIIOPTHPYIOTCH B PoccHio u3
3apyOexXHBIX cTpaH. B ciydae mocTymieHusi B BOOHbIC OOBEKTH BCE OHH
BECbMa TOKCHYHBI JUIS 4e€lOBEKa, pbl6 M KOPMOBBIX pecypcoB (1-2 Kinacc
onacHocTH). [To KyMynATHBHOMY (GakTOpy OHH MeHee akTHBHBEI, yeM JAT
u Jeumc, Ho obranaioT Gosiee BHICOKOH PacTBOPUMOCTEIO B Boze [62]: Ge-
Tanan — 3-10 Mr/amM’, aypcGan — Mr/am°, Kapate - Menee 1 Mr/am’, thro3u-
nax — 2 mr/am’. OcHOBHAs BbIlTyckaeMasi GOpMa TEXHHYECKOTO MPOAYKTa
JAHHBIX TMECTHLM/JOB - KOHIEHTPUPOBaHHas dMyJibcus (6eranan — 15,9-
16,3 % n.B., nypcban — 5,0-50 % n.8., kapate — 5 % 1.8, drosmnan — 12,5
unu 25 % n.B). [TockonbKy pacTBOPUMOCTB paccMaTpHBAaEMBIX MECTHLIH-
1oB coctapnser Meree 10 Mr/aM’, ocHoBHas ¢opMa UX MHUTpauuM B BOJI-
HOM 00BeKTe - COpOHPOBaHHOE Ha MHHEPAIBHBIX ¥ OPraHHYECKUX B3BECAX
cocrosinue [63].
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B cBs3M ¢ OTCYTCTBHEM HEOOXOJAMMBIX CTAHAAPTOB M ATTECTOBAHHBIX

METO/I0B XHMHUYECKOI'0 aHajIHW3a NECTHUHIAOB Kapare MU QJIOBHHaT B IT10O-
BEPXHOCTHBIX BOAAX BBI3BIBACT OoJbLIHE 3aTPYAHEHHS.
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Ipunoxenne I
(cnipaBo4HOE)

CaeieHHs 0 THAPABIHYECKOH KPYINHOCTH YaCTHL

Ta6nuua I'.1 -3HadeHns ruApaBIHICCKON KPYITHOCTH YaCTHI P TEM-
neparype soast 15 °C

Juamerp vactHuer | 'mapaBnuueckas | JiuameTp vactuusl | Tnapasnuueckas
1']’ MM KpPYMNHOCTH N, MM KPYIMHOCTh
W, 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 0,5 0,060
0,05 0,002 1,0 0,100

Ta6auna I'.2 - TemnepaTypHble nonpaBo4Hbie KO3OGUILHEHTDI K THAPAB-
JIMYECKOH KPYNHOCTH, HaikaeHHOH no Tabmuue .1 ans temneparypsi 15 °C

Huametp yactvus! | [Tonpasounbiii koadduLMeHT npH TeMieparype Bombl, °C
M. 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 1,15
0,01 0,66 0,77 0,85 1 1,15
0,005 0,66 0,77 0,85 1 1,15
Ta6anna I'.3 - 3Hauenuns ruapaBIHIECKOil KPYTTHOCTH YacTHL
Jlnamerp yactTuus! I'nppasnuyeckas | [Anametp yactuuel | I'mapasnnueckas
n, MM KpPYINHOCTb N, MM KpPYNHOCTb
o, M/c w, M/c
1,2 0,126 7,0 0,347
1,4 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
3,5 0,254 30,0 0,78
4,0 0,269 40,0 0,92
45 0,284 60,0 1,17
5,0 0,294 80,0 1,39
6,0 0,323
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Mpuaoxenne J{

(cnipaBo4yHOE)
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HanOoJiee pacnpocTPAHEHHbIX BeleCTB, He pearHpyIoImHuX
¢ BOJO# B ONMBITHLIX H NPHPOIHBIX YCIOBHSAX

Ta6nuna /I.1 - IInoTHOCTH ¥ PaCTBOPHMOCTH HEKOTOPHIX Haubosee
PacnpoCTPaHEHHBIX BELECTB, HE PEArHpYIOLINX C BOJOH B OMBITHBIX H
NIPUPOMHBIX YCIOBHAX

Opuentnpo- | JTona MK 3arpss- YposeHs
. Inor- BOYHbIC 3Ha- | 3arps3- | HAOWMX Be- | BBLICOKOTO
BewecTBo HOCTb NPH | YEHHN pac- | HAlowe- | WIECTB /s Bo- | 3arpasHe-
20°C, TBOPHMOCTH | Tro Be- | Abl ppiGOX033ii- HHS,
BOAC NIpH | INECTBA | CTBEHHBIX BOA-
20°C, BNpo- | HbIX 06BEKTOB,
Kr/m’ Kr/m’ ayKTe mr/am’ mr/am’
1 Xuakue BemecTna
CwMech yrieBoOpOAOs
Hedrts 730-940 0,0015 1 0,05 1,5
BeH3un 750 1,2 1 0,05 (0,1) " L5
Kepocun 835 - 1 0,05 (0,01) ¥ 1,0
Macno consposoe 900 . 1 0,01 1,0
Masyt 890-995 - 1 0,05 (ro HegTH) 1,5
Yrnesogoponas:
H-TTenTan 626 0,6/16 1 0,01 1,0
H-Tekcan 659 0,14/15 1 0,5 1,5
n-Tenran 683 0,05/15 1 0,005 0,1
Benson 879 1,825 1 0,5(0,01)" 1,0
Tosyon 866 0,6/25 1 0,5 1,5
X1opnpoX3BOAHEIE YIJIEBOAOPOAOB
XnopucTuii MeTHneH | 1376 13,0125 1 9.4 30,0
Xnopogopm 1489 82 1 0,005 0,01
YeThIpexXI0pHCTRIK 1595 0,8/25 1 0,00001 0,001
yraepon
Huxnopatan 1253 8,03 1 0,1 1,0
TetpaxiopaTineH 1619 0,15 1 0,16 1,0
TpHXIOpaTHIEH 1465 1,10125 1 0,01 0,1
XnopGenson 1107 485/30 1 0,001 0,01
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[Iponomxenne Tabnuusr [1.1

148

Opuentnpo- | dons 3a- | TLOK 3arpss- | Yporens
[110THOCTb | BOYHBIE 3Ha- rpa3- HSIOLIHX BE- | BBICOKO-
Beuectso npu 20°C, | yeHus pac- | HAwOmle- | IIECTB AIA BO- | TO 3a-
TBOPHMOCTH | ro Bellle- |  Abl ppifoXo- rps3He-
BOJAE NpH CrBa B 39HCTBEHHBIX HUA,
20°C, NPOAYK- | BOAHBIX 0OBEK-
TE TOB,
Ko/’ kr/m’ mr/am’ mr/am’
Cnuptbl
MeTunoBbIi 791 © 1 0,1 1,0
DTUNOBBIH 789 o0 1 0,01 0,1
H3onponunosblit 785 © | 0,0t 0,1
ByTHIOBBIIH 810 72,3 1 0,03 0,1
H306yTnosblit 803 86,8 1 24 15,0
Ddupsbl npocteic
TUOBBII 713 61,8 1 0,01 0,1
H3onponunoseiii 724 8,62 ] 0,01 0,1
H - InGymnosbiit 769 2,99 1 0,01 0,1
TerparuapodypaH 389 © 1 0,01 0,1
Odupsl  clI0XHbIE
MeTtunauerat 936 193,5 1 0,3 1,0
DTunaueTat 901 73,6 1 0,2 1,0
Wsonponunanerar 872 28,2 1 0,12 1,0
Bytunaueratr 881 9,9 1 0,3 1,0
'npxonn U ux 3¢upbi
OTHJIEHTTHKONb 1109 © 1 0,25 1,0
JMaTHNEHT KO 1118 o | 0,05 0,5
OTWILEILI030/1bB 930 © 1 0,1 1,0
By TWILIEIO30NEB 902 0 | 0,01 0,1
KeroHbl
ALIETOH 791 0 1 0,05 0,5
LluknorekcoHau 948 23,4/31 1 0,00001 0,001
Hurponpou3Bo/iHble  yreBOJOPOIOB
Hurpomeran 1139 86,8 1 0,005 " 0,05
HutpooTan 1052 43,1 I 1,07 10,0
1-Hurponponau 1003 13,8 1 10" 10,0
2-Hurponponan 988 16,7 1 Lo" 10,0
Hutpo6enson 1208/15 2,06/30 1 0,01 0,1




P 52.24.627—2007

ITponomxenne Tabmuuer .1

Opnentupo- | Hdonaza- | I1JK 3arpa3- | YposeHs
[110THOCTE | BOYHBIE 3HA- | TPA3HAI- | HAIOLUMX Be- | BRICOKOTO
BewectBo npu 20°C, | 4YeHus pac- | LIEro Be- LIECTB 1UIA 3arpas-
TBOPHMOCTH | mlecTBaB | Boawl puifO- | HEHH,
BOJE NpH MPOAYKTE | XO3AHCTBEH-
20°C, HBIX BOJHBIX
00BeKTOB,
Kr/M /M mr/am’ mr/am>
ITpoune xuakue BemecTsa '

A30THas KMCJIOTa 1510 © 1 - -

[ nniepuH 1260 © 1 10,0 50,0

JuMeTicynbOKCHA 1100 0 1 10,0 50,0

TumeTnndopmammi 944/25 Y 1 0,25 1,0

IMupranun 982 ® 1 0,01 0,1

Prym 13546 0,000015 1 0,00001 0,001

CepHas KHCroTa 1840 0 i - -

Cepoyrnepoa 1263 293 1 1,0 5,0

Ckvnuaap 865 o 1 0,2 2,0

YxcycHas Kkucnora 1049 0 1 - -

DOypdhypon 1161 76,6 1 0,01 0,1

2 BeuiecTBa B CyXOM COCTOAHHH
AMMOHHI a30THOKHC- 1690 549,5/0 0,22 (NH,) 0,5 3,0
Bl
" POIAHHCTHIH 1305 1200/0 0,24 (NH,) 0,5 3,0
" CepHOKHCIbIN 1769 701/0 0,27 (NH,) 0,5 3,0
" YIJIEKHCIIbIH Cwmech 0,35(NH,) 0,5 3,0
(ropHCTBI 1315 741/10 0,49 (NH,) 0,5 3,0
" XJIOPHCTBIH 1527 294/0 0,34 (NH,) 0,5 3,0
(HaWATBIPD)

BopHas kucnora 1435 263/0 0,18 (B) 0,5 3,0

Bypa 1700 208/0 049 (B) 0,5 30

(Na;B404)

Xene3o cepHokucoe 1,898 248,1/0 0,20 (Fe) 0,1 1,0
6pomucroe (I1), 4636/25 1080/10 0,26 (Fe) 0,1 1,0
(1), " B.p. 0,19 (Fe)

" XJIOpHOE 2804/11 744/0 0,34 (Fe) 0,1 1,0
6e3sonHOE 2898/25

THAPOXHHOH 1358 557/15 1 0,001 0,03

Mes cepHOKHCIIas, 2284 356/20 0,25 (Cu) 0.001 0,03

(Kynopoc MeAHbI#)

Mens ogHOXIOpHCTast 3530 0,62 0,32 (Cu) 0.001 0,03

Hatpuit gropucTsiit 2558 41,0 0,55 (Na) 120 300

Harpwit upaHucTLIf 1596 499,9/35 | 0,55 (CN) 0,035 " 0,15

LIMHK CepHOKHCIBIH 1970 1650/20 0,22 (Zn) 0,010 0,100

(xynopoc UHHKOBEIH)
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ITponomxenue Tabauusr 1.1
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Opuenrupo- | Hons za- | IIJIK 3arpsa3- | Yposeus
[JI0THOCTD | BOYHBIEC 3HAa- | TPA3HAIO- | HAIOLIMX BE- | BEICOKOro
BemecTBo npu 20°C, | uenus pac- | ntero Be- LIECTB AN 3arpas-
TBOPUMOCTH | LIECTBAB | BOARBI ppIOO- | HEHMs,
BOJIE NIPH NpodyKTe | XO3AHCTBEH-
20°C, HBIX BOAHBIX
00BEKTOB,
Kr/m’ kr/m> mr/am’ M/’
PTyTh
asorHokucaas (II) 4390 B.p. 0,60 (Hg) 0,00001 0,001
- " p. 0,58 (Hg) 0,00001 0,001
aMMZIOXJIOpHCTast 5700 1,4 0,79 (Hg) 0,00001 0,001
6en3oiinas (1) 5300 12/15 0,45 (Hg) 0,00001 0,001
6pomucras (I) 7307 0,000016/25 | 0,35 (Hg) 0,00001 0,001
6pomucras (1) 6109/25 6,1/25 0,55 (Hg) 0,00001 0,001
6pomuoBartokucias (11) " 1,5 0,40 (Hg) 0,00001 0,001
H30LIMaHOBOKHC/1As 4420 cILp. 0,70 (Hg) 0,00001 0,001
{an
noaucras (II) kpacHas 6283 0,061/25 0,44 (Hg) 0,00001 0,001
mypasbuHokucnas (I) " 4,0/17 0,40 (Hg) 0,00001 0,001
okucs (IT) 11140 0,051/25 0,92 (Hg) 0,00001 0,001
poaanucras (II) (tno- 5318 0,70/25 0,63 (Hg) 0,00001 0.001
UMaHOBOKHCIas)
cepHokucas (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
yrnexucnas (I) 0,0013/20 0,43 (Hg) 0,00001 0,001
ykcycHokucnas (I) - 7,5/12 0,38 (Hg) 0,00001 0,001
ykcycHokucnas (11) 3270 2,5/10 0,62 (Hg) 0,00001 0,001
xnopucras (I) 7150 0,002/25 0,42 (Hg) 0,00001 0,001
xnopucras (1) 5440 65,9/20 0,73 (Hg) 0,00001 0,001
xnopHosarokucnas (I) 6409 p. 0,35 (Hg) 0,00001 0,001
XJIOPHOBATOKHCIIast 4998 p. 0,54 (Hg) 0,00001 0,001
an
uuanucras (I1) 3996 113/25 0,79 (Hg) 0,00001 0,001
MEHTAHHTPUTOMOHOA- p. 0,35 (Hg) 0,00001 0.001
KBOMEDKYpAT Ka/IHA
TETPapoIaHOMEPKYPO- 5997 B.p. 0,39 (Hg) 0,00001 0.001
aT Kaius
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Ipoaomxenne Tabnuuer M1

Opwuenrtupo- | Honssa- | IT1OK 3arpas- | YpoBens
I1noTHocTh | BOYHLIE 3Ha- FpA3HALIO- HAKOIHX B€- | BRICOKOI'O

Bewectso npu 20°C, | yeHHs pac- | 1iero Be- LIECTB AN 3arpss-
TBOPHMOCTH | INECTB3 B | BOABI peiGO- | HEHHH,
Boze NpH NMPOAYKTE | XO3AHCTBEH-
20°C, HBIX BOAHBIX
00BEKTOB,
Kr/im Kkr/m® mr/am’ mr/om>
Caunen
a3sun 4710 0,23/18 0,71 (Pb) 0,006 0,06
a30THOKHCJIbIH 4530 522/20 0,63 (Pb) 0,006 0,06
:3:;“““"““ OCHOB- 5930 194/19.2 | 0,72 (Pb) 0,006 0,06
6eH30HHOKMCITBIA " 1,6/20 0,44 (Pb) 0,006 0,06
GpoMHCTBIi 6660 8,4/20 0,56 (Pb) 0,006 0,06
OpPOMHOBATOKHCITBIHA 5530 13,820 0,43 (Pb) 0,006 0,06
BaHaAHEBOKHUCIBIH " cnp, 0,51 (Pb) 0,006 0,06
(mera)
BUHHOKHCIIBIA 2530/19 0,025/20 0,58 (Pb) 0,006 0,06
BONb(HPaMOBOKHCIIBIH 8230 03 0,46 (Pb) 0,006 0,06
rmapookucs, Ph(OH), " 0,155/20 0,86 (Pb) 0,006 0,06
TMAPOOKHCH,
Pb, O(OH). 7590 0,14 0,45 (Pb) 0,006 0,06
JIUTHOHOBOKHC/IBIH 3220 1150/20,5 0,47 (Pb) 0,006 0,06
HORHCTBIH 6160 0,7/20 0,45 (Pb) 0,006 0,06
J1aypHHOBOKHCITBIH 6490 0,09/35 0,34 (Pb) 0,006 0,06
MYPaBEHHOKHCIIBIA 4630 16,0/16 0,70 (Pb) 0,006 0,06
HAJCCPHOKNCITEIH 6850 B.p. 046 (Pb) | 0,006 0,06
OKHCJIBI
OKHKCh 9530 0,017/20 0,93 (Pb) 0,006 0,06
MaJLMHTHHOBOKHCILIIA 9370 0,05/35 0,29 (Pb) 0,006 0,06
NTHKPHHOBOKHCIIBIH 2830 8,8/15 0,30 (Pb) 0,006 0,06
posamcTt (Thowwa- | 3899 0520 | 064(Pb) | 0,006 0,06
HOBOKHMCJIBlit)
CEPHOKHCIIBIN 6200 0,045/25 0,68 (Pb) 0,006 0,06
CEPHOKHMCIBII KHCIBIA 6200 0,001/18 0,49 (Pb) 0,006 0,06
CePHOKHCLI 6920 0040 | 039(Pb) | 0,006 0,06
OCHOBHOIH
CTEapHHOBOKHCIIBIH " 0,05/35 0,27 (Pb) 0,006 0,06
THOCEPHOKHCIIbIH 5180 0,3 0,65 (Pb) 0,006 0,06
YKCYCHOKMCIIBIH 3250 197/0 0,64 (Pb) 0,006 0,06
YKCYCHOKMCIIBIH 2550 550725 68. | 0,55 (Pb) 0,006 0,06
YKCYCHOKHCILIR 2230/17 B.p. 034 (Pb) | 0,006 0,06
OCHOBHO#M
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ITponomxenue Tabnuusr [.1

Opuentnpo- | Jons 3a- | ITJK 3arpss- | Yposeus
[110THOCTH | BOYHBIE 3HA- | TPA3HAIO- | HAIOIIMX BE- | BHICOKOTO
BemectBo npu 20°C, | ueHHA pac- | 1wero se- WECTB IS 3arpas-
TBOPHMOCTH | ulecTBa B | BOAbI pbiGo- HEHUS,
BOJIE NpH NPOAYKTE | XO3RMUCTBEH-
20°C, HBIX BOIHBIX
00BeKTOoB,
KM Kr/m> mr/am’ mr/am’
Caunen
dropucrokucbIi 8240 0,64/20 0,84 (Pb) 0,006 0,06
¢dTOpCYnB(OHOBOKHC- 8240 0,64/20 0,51 (Pb) 0,006 0,06
TIBIA
XJIOPHCTOKHCIIbIH 8240 0,95/20 0,61 (Pb) 0,006 0,06
XJIOPHCTSIH (1BY) 5850 67.3/0 0,74 (Pb) 0,006 0,06
XJIOPHOBATOKMCIIbIN 3890 B.p. 0,55 (Pb) 0,006 0,06
XJIOPHOBATOKHUCIIbIH 4040 1513/18 0,52 (Pb) 0,006 0,06
XJIOPHOBATOKHCIbIi 2600 4997/25 0,45 (Pb) 0,006 0,06
XJIOPOOKCOCONH 7210 0,095/18 0,40 (Pb) 0,006 0,06
PbClyPb(OH),
PbCl:PbO 7080 0,056/18 0,22 (Pb) 0,006 0,06
LABENIEBOKHUCIIBIH 5280 0,0016/18 0,70 (Pb) 0,006 0,06
Kagmuii
a30THOKMCITBii 7670 1420/15 | 0,48 (Cd) 0,001 0,020
a30THOKHCIIBIH 2455/17 3270/15 0,36 (Cd) 0,001" 0,020
amMua 3050/25 3270/15 0,78 (Cd) 0,001 0,020
OeH30HHOKUCILIH 3050/25 33,4/20 0,29 (Cd) 0,001" 0,020
GpoMHCTHIiH 5‘5922435' 750/10 | 041(Cd) |  0,001" 0,020
6POMHOBATOKHCIbII 3758 1250/17 | 0,29 (Cd) 0,001" 0,020
BONBGPPAMOBOKHCIbIH - 0,500 0,31 (Cd) 0,001" 0,020
FHIPOOKHCEH 4790/15 0,0026 0,77 (Cd) 0,001" 0,020
JMTHOHOBOKHCTBIH 2272 0,0026 0,30 (Cd) 0,001" 0,020
MOZMCTBIi 5670/30 787/0 0,31 (Cd) 0,001" 0,020
MOJTHCTBIH 5305/30 787/0 0,31 (Cd 0,001" 0,020
MOJHOBATOKUCIIbIH 6430 p. 0,23 (Cd) 0,001" 0,020
-KaJiMit XJIOpHCTHI . 380/19,3 | 0,41 (Cd) 0,001" 0,020
MaprantloBOKHCIIbI 2810 B.p. 0,25 (Cd) 0,001" 0,020
MOJIOUHOKHUCABIA 5347 100 0,39 (Cd) 0,001" 0,020
MYPaBLHHOKHCIIbIi 2440 B.D. 0,47 (Cd) 0,001 0.020
6210/15;
MBIIbSKOBHCTBIH 6350 B.D. 0,23 (Cd) 0,001" 0,020
(BRI.)
MBILbAKOBHCTOKHCIIBIN
KHCIBH (OpTO) 4161/15 B.p. 0,42 (Cd) 0,001" 0,020
okuch (I) 8192/18 B.p. 0,47 (Cd) 0,001" 0,020
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Iponomxenne Tabaunsr 1.1

Opuentnpo- | Jona3a- | 1K 3arpss- | Yposens
ITnot- BOYHBIE 3Ha- | TPA3HAIO- | HAIOLIMX BE- | BEICOKOro
Bemectso HOCTb IIpH | YEHMS pac- | INero Be- | WECTB AIA 3arpas-
20°C, TBOPHMOCTH | ILECTBaB | BOAbI prIGO- HEHH,
BOAE NpH NpORyKTEe | X03AHCTBEH-
20°C, HBIX BOAHEBIX
00BEKTOB,
Kr/v Kr/m® Mr/am’ mr/om’
Kaamuii |
PoRaHHCTHIA (THoHa- | g 50 p. 049(Cd) | 0,001" 0,020
HOBOKHCJIBI#)
CeneHOBOKHCIBIH 3632 B.p. 0,39 (Cd) 0,001" 0,020
CepHOKHCITRII 4691 767120 0,54 (Cd) 0,001" 0,020
YKCYCHOKHCIBIH 2341 B.p. 0,49 (Cd) 0,001” 0,020
docopucTaiii 4190 B.D. 0,64 (Cd) 0,001" 0,020
(BbI4.)
bocoprowncik (0p- | 740/15 B.p. 033(Cd) | 0001" 0,020
TO), OTHO3AMELLECHHBIH
¢TopHcTIi 6640 43,5/2 0,75 (Cd) 0,001" 0,020
XJIOPHCTHII 4047/25 900/0 0,61 (Cd) 0,001" 0,020
XJIOPHCTBIi, OCHOBHO#M 4570 900/0 B.p. | 0,68 (Cd) 0,001" 0,020
XJIOPHOBATOKHCIIBIH 2280/18 | 2900/068. | 0,36 (Cd) 0,001" 0,020
LHaHHCTBIA 2226 17,0/15 0,68 (Cd) 0,001" 0,020
1L1ABENEBOKHCIILI 3320/18 0,0337/0 0,56 (Cd) 0,001 0,020
KomnuiekcHbie coenu- )
HEHMSA KaZIMHA: 0,001
FeKCaxIopoKagMOaT 1
AMMOHHS 2010 p. 0,28 (Cd) 0,001 0,020
m"‘"""aﬂ“""el" 3714/25 p. 0,16(Cd) [ 0,001 0,020
TETPANHPHIHHKAIMO- n
reXCABTOPOKpEMHEAT 2282 p. 0,20 (Cd) 0,001 0,020
TeTpaLMaHOoKaIMOoaT b
i 1846 p. 0,38 (Cd) 0,001 0,020
KoGanbt
a30THOKHCITBIH 1870 2630/0 0,20 (Co) 0,01 0.1
GpomucTBiit 4909/25 1190/25 0,26 (Co) 0,01 0.1
GpoMHCTHIi 2460 4300725 0,18 (Co) 0,01 0.1
GpOMHOBATOKHCIIBIH 2460 455/17 0,14 (Co) 0,01 0.1
HOAMCTHIH (0, cTa- 5584,
. 5630 1970/25 0,19 (Co) 0,01 0.1
HomacTsidt (B, Heera- | 5450/25 p. 0,01 0.1
OMNbHBINA)
MOIUCTBIA " " 0,17 (Co) 0,01 0.1
HOAHOBATOKHCBIIA 5008/18 3,2/0 0,14 (Co) 0,01 0.1
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ITponomxenne Tabnuust 1.1

154

Opuentupo- | Jonssa- | I1JK sarpss- | VposeHb
TINOTHOCTh | BOYHBIC 3HA- | IPA3HAIO- | HAIOUIMX BE- | BHICOKOTO
BemecTso npu 20°C, | 4eHusa pac- | weroBe- | mecTs ans | 3arpasHe-
TBOPMMOCTH | 1IECTBA B | BOABI ppibo- HHSA,
BOJE TNPH NPOAYKTE | XO3AHCTBEH-
20°C, HBIX BOJAHBIX
o6bexTos,
KO/M® xr/m’ mr/am> mr/am’
KoGasieT
JIMMOHHOKHCIIBIH 5300 8,0 0,10 (Co) 0,01 0,1
MYPaBbHHOKHCIIBIH 2129/22 50,3/20 0,32 (Co) 0,01 0,1
MBILIBAKOBHCTO- 6200 - 50,3/20 | 0,36 (Co) 0,01 0.1
CEpHUCTBIH (Kobanb- 6300
THH)
MPOITHOHOBOKHCIBIH 5180 335/11 68. | 0,23 (Co) 0,01 0,1
POBAHHCTSIH (THOMA- | 5140 p. 0.26(Co) | 001 0.1
HOBOKHMCJIBIH)
CENEeHUCTRIA 7650 p. 0,43 (Co) 0,01 0,1
CeJIEHOBOKHCIIbLi 2512 B.p. 0,20 (Co) 0,01 0,1
CeNeHOBOKHCIIBII 2135 860/0 0,18 (Co) 0,01 0,1
CEPHHCTHIE COEInHE- 5450/18 0,0038/18 0,65 (Co) 0,01 0,1
HHs
CEPHOKHCITBIN 3710/25 362/20 0,38 (Co) 0,01 0,1
THUTAHOBOKHCIBIH (0p- 5070 - 362/20 0,26 (Co) 0,01 0,1
TO) 5120
YKCYCHOKHCIBIA 1705/19 p. 0,24 (Co) 0,01 0,1
¢ropucTbIit 4460 p- 0,44 (Co) 0,01 0,1
¢bTOpHCTBIH KHMCTBIH 2045 p- 0,19 (Co) 0,01 0,1
XJIOPUCTBIH 3356 529/20 0,45 (Co) 0,01 0,1
xnopuctsiit (I1I) 2940 p. 0,36 (Co) 0,01 0,1
XJIOPHOBATOKHCIIBIH 1920 p- 0,18 (Co) 0,01 0,1
XJIOPHOKHCJIBIH 3327 1000/0° 0,23 (Co) 0,01 0,1
CoenHHEHHS ¢ KOM-
IJIEKCHBIM KOOQIbT-
coziepKalliM aHHO-
HOM
TeKCaHUTPHTOKOGATE- 1847 0.9/0 0,06 (Co) 0,01 0,1
THAT KaJus
-Kanus-HaTpHs 1633725 0,7/25 0,13 (Co) 0,01 0,1
- HaTpus 1633/25 p. 0,15 (Co) 0,01 0,1
TeKCaLMaHOKObATLTH- | 1906 B.p 0.18(Co) | 001 0,1
aT xanmus
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Mpogomxenue tabmuusr 1.1

Opuentupo- | Honssa- | [IOK 3arps3- | Yposens
[I1OTHOCTL | BOYHBIE 3HA- | IPH3HAIO- | HAIOLIMX BE- | BHICOKOTO
Bemecrso npu 20°C, | uenus pac- | 1Wero Be- WECTB A4 | 3arpA3He-
TBOPUMOCTH | WIECTBAB | BOAHI pPEIGO- HuA,
BOJE NpH NMpoAykTe | XO3AHCTBEH-
20°C, HBIX BOAHBIX
, 00bEKTOB,
KI/M Kr/M> mr/om’ mr/am’
KobanbT
rexkcalMaHoKoOansTo-
at kanus p. 0,16 (Co) 0,01 0.1
aucynbaroxobansTo- 221
AT KA 8 255/0 0,13 (Co) 0,01 0,1
Menupbax
Meiwbsk Gennlit 4150 204/25° 0,38 (As) 0,010 01
MOZIMCTBIN (nsTi) 3930 p. 0,11 (As) 0,01 0,1
‘J’l';';‘;b (HI) (apceno- 3865/25 | 204725 | 0,76 (As) 0,01 0,1
" (knayaepHr) 4150 20,4/25 " 0,01 0,1
" (MBILIBAKOBYCTbIH 3700/38 20.5/25 . b
AHTHIAPHR) /2 0,01 0,1
okHch (V) (MBILLIBAKO- 4086
BRIl aHTHApPHIT) 658/20 0,65 (As) 0,019 0,1
cepuucThiit (III) (ay-
plfmmem) 3430 0,0005/18 | 0,61 (As) 001" 0.1
cepHucThi (V) 3430 0.00136/0 | 048 (As) 0.01" 0.1
MBLIIBAKOBAA KHCNIOTA | 5000 '
(opro) 2500 P 0.50 (As) 0,01 0,1
Mbiwbsk
MEILIBAKOBUCTBIN BO-
zopox 3502 200720 mn | 0,96 (As) 0,01 0,1
Cynema 7150 0,020/25 1 0,00001 0,001
TMectuumnas
Benran (koHu. amysb- - 0,003-0,010 0,19 0,00001 0,001
CHs)
y-I'XUI' (8 BUze nycra . . 0,12
o SMynECHiA) 00080010 | "< | 000001 | 0001
JUT (8 Bnge nycra . 0,30
WM oMy ABCHI) 0,000001 075 000001 | 0,001
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Oxonyanue Tabnuus /.1

Opwuentupo- | Hons 3a- | ITJK 3arpsi3- | YpoeHs
[InoTHOCTb | BOYHBIC 3HA- | TPA3HAK- | HAIOWIMX Be- | BHICOKOro
BewecTBo npu 20°C, | yenus pac- | wiero Be- HIECTB AN | 3arpsi3He-
TBOPHMOCTH | LIECTBAa B | BOABI peiGo- HHA,
BOJE TIpH NpOAYKTE | XO3AHCTBEH-
20°C, HbIX BOJHBIX
001EKTOB,
KM kr/m’ mr/nm’ mr/am’
IMectuumast
Aeumc (pacTsop - 0,000002 050 0,00001 0,001
WJIH KOHIL. IMYIbCHA) 2.5
Hypc6an (rpaHyns, ) 0.0002 0,10 0.00001 0.001
PacTBop, ’ 0,22 ’ ’
KOHLL. MYJIBCHS) 0,50
Kapars (xoHL. dMy”nb- - 0,001 0,05 0,00001 0,001
CHS)
Dro3uan (koHLL, - 0,002 0,12 0,001 0,001
3MYJIbCHA) 025

IoJIb30BAHHA.

P IIJIK s Boaueix 06bEKTOR X0IAHCTBEHHO-NUTHEBOTO H CaHHMTAapHO — GBLITOBOTO BOJO-

ITpumeuanue - Ecnu napameTpsl 6bl14 onipeielieHbl NP TeMIIEpaType, OTAHYAoILeHcs
ot 20 °C, To B rpadax 1 n 2 uepe3 npobp ykasana sta Temneparypa. Ilpouyepk o3Hadaer orcyT-
CTBHE NaHHbIX. PuMckuMu 1Mppamu yka3aHa BaleHTHOCTH BelLecTBa. JIpUHSATHIE cokpalue-
HHs: 6B. — 6e3BOAHBI; B.p. — BECbMA PACTBOPHMBIiA; p. — paCTBOPHMEIH; cJ1.p. — cnabo pacTso-
PHMBIi1; BBIY. - BBIYHCIEHHBIH.
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Ilpuaoxenne E
(cnpaBouHOE)

KOHTpOJ’leble NPHMEPLI NPOrHOCTHYECKHX PACHETOB
XapaKTEePHCTHK 30H BHICOKO3arpA3HeHHbIX BO/ B 3aJaHHOM
KOHTPOJILHOM CTBOpE BOAOTOKA

Ilpumep E.1 — UcxonHsre JaHHbIE: THIT aBapHiiHOH cHTyaumu — «IIpu
HernosHO#M MHopMannu o6 aBapuu»; t, - 10.12.2006 00 u 00 mum; oc-
HOBHoOE 3arpasHsiomee Bewecteo — CIIAB;

Ls=30xm; L, = 30km; L; =10xm; B;=40m; H; = 1,2 m;
Upp1 = 0,45 M/C; Upar) = 0,60 M/c; Q) = 21,6 M/c; n,,; = 0,02;
¢ =1,2; L= 20 km; Bz-45M, H; = 1,3 M; Uy2= 0,50 m/c;
Upax2 = 0,71 Mlc; Q; =29,2 M/c; nyz = 0,02; @, =1,2.
HHnekcel «1» 4 «2» 0603HaYal0T HOMEP j-Io Y4acTKa PEKH.

Pe3ynbTaT MPOrHOCTUYECKOrO pacucra:

Crsop Nel:

— MHHHMalIlbHOE OPHEHTHPOBOYHOE BpeMs Npuxoaa (poHTaNbHOK
4acTH 30HbI 3arpa3HeHHbIX Boa: 10.12.2006 4 9 20 MuH;

— MaKCHMalbHOE OPHEHTHPOBOYHOE BPEMA HpHXoda (ppoHTaILHOMN
4acTH 30HBI 3arpasHeHHbIX Boa: 10.12.2006 54 46 muH.

CrBop Ne2:

— MHHHMMAJIbHOE OPHEHTHPOBOYHOE BpeMs NpPHXoAa (HPOHTANbHOH
YacTH 30HBI 3arpsa3HeHHEIX Box: 10.12.2006 11 4 59 mun;

— MaKCHMaJIbHOE OpPHUEHTHPOBOYHOE BpeMs NpHXoda (poHTaIBHOM
YacTH 30HHI 3arpsAsHeHHsIX Boa: 10.12.2006 16 4 38 Mun.

Ipumep E.2 - Vicxoansle NaHHble: TN aBapuiiHOH cutyauny «OO6Ha-
pY’eHa 30Ha BBICOKO3arps3HEHBIX BOJ B BOJOTOKE»; OCHOBHOE 3arpA3HAIO-
11ee BELIECTBO — ME/b;

Ls=70xm; Ly,=40 km; L;=40 xm; B; =100M; H; =1,82 m;
Uep,1 = 0,25 M/C; Va1 = 0,32 M/c; Q) = 45,5 m/c; I; = 0,012 %o,
¢ =1,1; L;=30 km; B, = 100 M; H, = 2,14 M; V2= 0,30 m/c;
Unas2 = 0,36 M/c; 0 =64,2 MYe; I = 001%0, @ =L1;

Cp = 0,001 MF/}IM Cp3=0,03 mr/am’ ; Coseg =50 mMr/am’ ;
Case.cr= 10 Mr/am>; kpn=0,7; y,=0,4; 2,= 0,005 mMr-sxs/mr ;
My =31,8.
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H3mepeHHbIe XapaKTEPUCTHKH 30HBI BBICOKO3arPA3HEHHBIX BOJ B BO-
noToke npuseneHsl B Tabnuue E. 1. Pe3ynsTaTsl nporHo3a npeacTaBieHs! B
tabnuue E.3.

Ta6nuua E.1 — M3MepeHHble XapaKTEPHCTHKH MPOXOXKAEHHUSA 30HBI
BBICOKO3arpA3HEHbIX BOJ| Yepe3 HCXOMHbIR KOHTPONBHBIN CTBOP

Homep Konuentpauus | Konnentpauus | Pacxon Boast
MpPOBEJCH- [Hara, Bpems 3B 3B B peke, M/c
HOTO H3Me- B pacTBope, Ha B3BECH,

peHNs Mr/am mr/am’

1 28.10.2000 0,065 0,01 38
08 u 030 MuH

2 28.10.2000 0,035 0,01 38
134 00 Mun

3 28.10.2000 0,035 0,01 38
18 4 00 MuH

4 29.10.2000 0,070 0,01 38
004 00 mMun

5 29.10.2000 0,065 0,01 38
03 4 00 muH

6 29.10.2000 0,055 0,01 38
05 4 00 Mmuu

[Ipumep E.3 — HcxonHble OaHHBIC: THI aBAPUHHOR CHUTYaLMH —
«ABapHiiHBIi cOPOC B BOXOTOK»; OCHOBHOE 3arpsi3HAlolliee BemecTBo —
LIHHK;

Ls=30xm; L=30kM; L;=L;s;=30xm; B, =20m; H;=0,35m;
Vep,1 = 0,70 MIC; Uy = 0,90 M/c; Q) =5,6 M/c; y, = 8 M; m,,; = 0,025;
@ =1,3; Ly =5 km; B;=50 m; Ho=1,5 M; 0,,,=0,30 M/C; Uy, 2=0,38 m/c;
Q5 =22,5 Mc; ;= 0,03; @ = 1,1; Cyprp = 0,01 Mr/am’;

Cps = 0,10 MI/aM®; Cpypyp = 30 MU/IMY; C gucr = 10 M/am™; k,,, =0,8;
Y2n=0,4; z, = 0,005 mMr-aks/mr; m,,, = 32,7.

HzMepenHble napameTpbl pexxuMa cOpoca 3arpA3HAIOLIETO BEUECTBA
CO CTOYHBIMH BOJIaMH NpHBeeHb! B Tabnuue E.2.

Pesynbrarts! npordo3a npeacrassieHsl B Tabnuue E.4.
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Tabsnua E.2 — M3MepeHHble XapaKTepHCTHKH aBapuifHoro c6poca
3arpsA3HAIOLIET0 BEUIECTBA CO CTOYHBIMH BOJAMH

Homep Konuentpaums | Konuen- Pacxon
nposeaenHoro | Jlara, Bpems 3B Tpauus 3B | crouHbIX
H3MEPEHHA B paeTBope, Ha B3BECH, | BOM, M/C
Mr/M mr/am’
1 08.07.2000 5,50 0,04 0,35
104 00 mun
2 08.07.2000 5,50 0,04 0,35
114 00 MuH
3 08.07.2000 7,00 0,05 0,27
12 4 00 MuH
4 08.07.2000 7,00 0,05 0,15
134 00 mMun

ITpumep E.4 — WicxoxHble AaHHBIE: THIT aBAPHHHOH CHTYaLHH —
«ABapuitHbIif cOpOC B BOJOTOK» ; TPAHCIIOPTHAS aBapus; TEXHHYECKHIH
MPOAYKT - He)Th; OCHOBHOE 3arpA3HAIOLIEE BEIECTBO — HEPTENPOAYKTEI;

- 01.01.2006 r 00 g 00 MHH;

ch—3OKM L 30KM Ll 30KM,B]—2OM HI=O3SM
v,,,,—07M/c, v,,m,-09M/c Q,=56M/c, n,1=0,025; ¢ =1,3;
£=10°C; L,= 50 km; 32—50M H, =1,5m; ¥,,,=0,30 m/c;

Umax,2 = 0,38 M/c; Q2—225M/c n.,,,—003 @ =1,1; K=0,046 107 1/c;
Ca = 0,05 Mr/am’; Caz = 0,5 Mr/am’; 7o = 1200 ¢; m = 25000 kr.

PesyneraTh nportosa npeacraeieHsl B Tabnuue E.S.

Ipumep E.5 — Hcxonusle AaHHBIE: THN aBapuUiHOH CHTyauuu —
«ABapHitHbIit cOpoc B BOZOTOK»; TPaHCNOPTHAS ABAPHA; CHINYYHil TEXHH-
YeCKHH MPOAYKT - a30THOKMCIELIA CBHHEL; OCHOBHOE 3arps3HsIoLIee Be-
mecmo ceuHel; ¢, - 01.01.2006 r 00 ¥ 00 MuH;

Ls=30xm;L,=30km; L)=Ls=30kM;B;= 110M H;=2,07wm;
vc,,,—025 M/C; Upax,1 = 0,33 M/c; Q;-614M/c,y,,-20m ny,; = 0,025;
@ =13=20°C; L,=5 KM, B; =150 M; H, = 3 M; U2 = 0,20 M/c;
Unax,z = 0,25 m/c; Q2 = 90,0 m/c; n,“1=002 =11
Ca = 0,001 MF/}IM Cp3 =0, 06 Mr/aM’; m = 10000 kr; y = 0,63;

p 4530 kr/™’ 5 P = 552 kr/m’; Coep =50 mr/am’; kon =0,95; y., = 0,4;

= 0,005 Mr-axnlmr, My = 32,7.

PesynbTarhl porHo3a npeacrasiexs B Tabmuue E.6.
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ITpumep E.6 — VcxonHbie faHHbIE: THIT aBAPUIHOM CHTYaluK —
«ABapuitHeIi cOPOC B BOJOTOK»; TKENbIH MUAKHI TEXHUYECKHH 11po-
JYKT — BBICOKOMHHEPAIM30BaHHBIE BOJIbI; OCHOBHOE 3arpsA3HsoIIee Bellle-
cTBO — cyJbdarthr; 1, - 01.01.2006 00y 00 Mun;

Ls=30km; L, =30kM; L;=L.s=30xm; B, =110 M; H; =2,07 m;
Vg = 0,25 M/C; Upar; =0,33 M/c; O, =614 M 3es y, =20 M;
Ny = 0,028; o =12; L,=5xm; B,=50m; H; =225 ™; ,,,=0,23 M/c;
Unax,2 = 0,30 M/c; Q2—776M/C nw1—0028 » =12
Cer= 250000 MI‘/}IM Cyp) =50 MF/}.IM Cp3 =500 mr/am>;
W = 4500000 M*;_ y=0,22; H,.= 1,5 M; B, = 10 m; [, = 0,042%o;
p = 250000 Kkr/m’.

Pe3ynpTathl nporuosa

IMpy 3aJaHHBIX YCIOBHAX «TsDKENas KHUAKOCTb» OYIET nepeMeiuaTbes
MO IHY peKH NMPaKTHYECKH HE CMELIHBAsACh C PEYHBIMH BOJAMH.
OpHEHTHPOBOYHOE BpeMA NPUXOJa (PPOHTANBHOM 4acTH MOTOKA TH-
XKeJO# JKUIKOCTH B 3allaHHBIE KOHTPOJIBHBIE CTBOPHI PEYHOI CETH HHXKE
MECTa aBapHH:
a) Ip¥ MaKCUMaJibHOH CKOPOCTH -
crBop Nel  02.01.2006 03 u 46 mun;
ctBop N2 03.01.2006 08 u 21 mum;
6) npu cpeiHeH CKOPOCTH -
cteop Nel  02.01.2006 15 4 40 Mun;
ctBop Ne2  04.01.2006 08 u 31 mun.

IIpumep E.7 — VicxonHsle JaHHbIE: THI aBapHHHON CUTYaLUH —
«ABapHiiHBIH COpPOC B BOJOTOK»; TPAHCIIOPTHAS aBapHsl; MHIAKHIA TEXHU-
yeckuit npoayxt — 50 %-# pacTBOp IIMLEPHHA; OCHOBHOE 3arpA3HSIOLIEe
BEILECTBO — InuepuH; f, - 01.01.2006 00 4 00 mum;

Ls=30km; L,=30km; L;=Ls=30xm; B;=110m; H;=2,07 m;

Ugp1 = 0,25 M/C; Upar,s = 0,33 M/c; Q) =614 M/c; y, =20 m; n,,,,_oozs

¢7, =1,1; Cyy=0 Mr/am’; Cgz = 10 Mr/mw m = 10000 kr; W = 7,94 m>;
H,=0,2 m; I,= 0,042 %o0; p = 1260 kr/m*; y = 0,5.

Peayns‘ra’rm IpOrHO3a MpeCTaBEHbI B Ta6nnue E.7.
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Tabnuna E.3 - Pe3ynsTaThl pacueTa XapakTepUCTHK 30HBI BBICOKO3arpsA3HEHHBIX BOJ,
B 33/JaHHBIX KOHTPOJIBHBIX CTBOpAX MO PeYHON CeTH HHKE MECTa aBapuH

Mecmononooicenue asapuiinozo cépoca
3arpazHsioniee BelECTBO - Mean (xon 115)
Hcnonp30BanHei YPOBEHb BHICOKOro 3arpssHenns - 0.0300 mMr/n

HoMmep Cro- JaTa u BpeMAa JdaTa M BpeMa IponosxuT npoxoxa Jara u mpema NoAs NHaxc. Manot.
cTBODA pPocTh MNOASA.OPOHTONBLHE. NOABJ.XBOCTOBOM BHCORCIArpASH,.BOX MaKC.KCROSHTpAMM ROHN. NXOHI.
Teyer. HACTK HacTK Mn/n  wun/n

[0 BanOoBOMy CONEpPXAHNID SANPASEANNEDrC BOECTBA:

0 Maxcid. 28.10.2000 08:00 25.10.2000 05:00 0 o 20 4 59 mmr 29.10.2000 00:02 0.0800 0.0401
Q Cpenn. 28.10.2000 08:00 29.10.2000 05:00 0 ge 20 u 59 mur 29.10.2000 00:02 0.0800 0.0401
1 Narcms. 29.10.2000 18:38 30.10.2000 15:47 0 nm 21 4 9 Mun 30.10.2000 11:54 0.0800 0.0307
1 Cpenr. 30.10.2000 04:22 31.10.2000 O1:31 O nu 21 ¥ 9 Mun 30.10.2000 21:37 D.0800 0.0322
2 Maxcwm. 02.11.2000 02:14 02.11.2000 23:23 O nox 21 ¢4 9 MmH 02.12.2000 19:06 0.0681 0.0303
2 Cpenm. 03.11.2000 19:47 04.11.2000 17:05 O am 21 w 18 Mmur 04.11.2000 12:25 0.0667 0.D305
o comep=xaMMY SaAnpASHANeN'O BLEeCTBA B DACTBODEHHOM BMIEe:

1 Haxc. 29.10.2000 18:38 30.10.2000 15:47 O nm 21 4 9 MuH 30.10.2000 11:54 0.0240 0.0092
1 Cpens. 30.10.2000 04:22 31.10.2000 01:31 0 om 21 ¥ 9 MmuH 30.10.2000 21:37 0.0240 0.0097
2 Haxcym. 02.11.2000 02:14 02.11.2000 23:23 0O g 21 ¥ 9 MMnA 02.11.2000 19:06 ©.0204 0.0091
2 Cpenn. 03.11.2000 19:47 04.11.2000 17:05 O aom 21 u 18 Mun 04.11.2000 12:25 0.0200 0.0091

IIo CORepxXAHMD 3arpAIRAANen0 BemecTsa COPOXPOBAENOIO HA B3BECH:

1 MaxcM. 29.10.2000 18:38 30.10.2000 15:47 O oy 21 ¥ 9 MuH 30.10.2000 11:54 0.0560 0.0215
1 Cpear. 30.10.2000 04:22 31.10.2000 01:31 0 nH 21 4 9 MuH 30.10.2000 21:37 0.0560 0.0228
2 NarcuM. 02.11.2000 02:14 02.11.2000 23:23 O nx 21 4 9 Muu 02.11.2000 19:06 0.0477 0.0212
2 Cpenu. 03.11.2000 19:47 04.11.2000 17:05 O am 21 u 18 Mux 04,11.2000 12:25 0.0467 0.0213

Ipsotepanxa

PacueTH BMNDOJINIT

NOXTKCH pacumPpoBRA NONTIMCH
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Ta6nuua E 4 - PeaynbTath! pacueTa XapaKTepHCTHK 30HbI BHICOKO3arpA3HEHHLIX BOJ B 3aIlaHHBIX
KOHTPOJIBHBIX CTBOpAX MO PEYHON CETH HHXKE MECTa aBapHH

Mecrononoxenue aBapuitHoro copoca

3arpsA3HAOLIEE BEIECTBO - LIMHK (kox 117)
Hcnonp3oBaHHbli ypoBeHD BEICOKOro 3arpa3HeHus - 0.100 mMr/n

HomMep Cro- JaTa 1 BpeMmsa JaTa u Bpemda IponosxsuT npoxona MarTa ¥ BpemAa nods Marc. Mummd.
craopa pocTn TIOABJX. ¢pOH"I‘aJ'IbH . noaBAa. xuoc'roboﬁ BRICORO3A&IrpA3H. BOOX MarKC. ROHIIEHTpAUMM KRORI. KOHII.
TeueH. uYaCTH yacTn Mp/ n Mn/n

I[lo panopoMy CONEpRAHMD SarpAHALEerQ semecTsas

0 Maxcum. 08.07.2000 10:00 08.07.2000 13:00 O nr 2 u S9 MuH 08.07.2000 12:00 7.05 5.35
G Cpenn. 08.07,2000 10:00 08.07.2000 13:00 0 au 2 4 59 Mun 08.07.2000 12:00 7.05 5.35
1 Marciet. 08.07,2000 19:11 08.07.2000 22:18 0 au 3 4 7 MuH 08.07.2000 20:47 0.419 0.108
1 Cpenn. 08.07.2000 21:48 09.07.2000 00:58 0 oxH 3 u 9 MMEH 08.07.2000 23:26 0.419 0.105
2 Marcyum. 08.07.,2000 22:52 09.07.2000Q0 01:57 0 o 3 v 4 MUy 09.07.2000 00:26 0.251 0.100
2 Cpenn. 09.07.2000 €2:30 09.07.2000 05:35 0 ox 3 u 5 Muu 05.07.2000 04:00 0.250 0.100
[lo comepxanmo ZarpaASHMNNEN0 BeljecTES B PACTBODEHHOM BMIOE:
1 Marcyr. 08.07.2000 19:11 (08.07.2000 22:18 0 o 3 u 7 MMH 08.07.2000 20:47 0.0838 0.0216
1 Cpezu. 08.07.2000 21:48 09.07.2000 00:58 O am 3 =1 9 Muu 08.07.2000 23:26 0.0838 0.0211
2 Marcit. 08.07.2000 22:52 05.07.2000 01:57 O nu 3 4 4 MUH 09.07.2000 00:26 0.0501 0.0201
2 Cpenn. 08.07.2000 02:30 05.07.200Q 0S:35 0 on 3 a4 5 MuM 09.07.2000 04:00 0.0500 0.0200
IIo comepxamio 3arpASHIQUEro BeWecTBa COpHMpOBAHHOIO Ha B3IBECHK:
1 Marcum. 08.07.2000 19:11 08.07.2000 22:18 0 o 3 u 7 MMH 08.07.2000 20:47 0.335 0.0865
1 Cpenr. 08.07.2000 21:48 09.07.2000 00:58 0 nr 3 u 9 MHMH 08.07.2000 23:26 0.335 0.0843
2 Marxcy. 08.07.2000 22:52 09.07.2000 01:57 O on 3 4 4 MMH 09.07.2000 00:26 0.201 0.0804
2 Cpens. 09.07.2000 02:30 09.07.2000 05:35 0 18 3 u 5 Mun 09.07.2000 04:00 0.200 0.0801
Npimevanna
PacueTH BHIIOIHK

IICAMIMUC B racuMppOBRa INIOONIMCK
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Tabmmua E 5 - PesynsTars! pacyera XapakTEpHCTHK 30HB BHICOKO3arpA3HEHHBIX BOJ
B 3aJaHHBIX KOHTPOJIGHBIX CTBOPaX IO PEYHOH CETH HIDKE MECTa aBADHH

MecTtononoxenue aBapuiHoro cbpoca
3arpszasiomee BemecTso — Hedrenpoxyxrh

(xon 181)

Hcnons30BanHbi ypoBeHb BHICOKOro 3arpsasuenus - 0.500 mr/n

Homep Cro-
cTBOPA  POCTD
TERER.
] Harcrod.
] Cpens.
1 Haxcioe.
1 Cpexnsn.
2 Haxcim.
2 Cpenn.
DpmMeyanus

PacueT BHIIONMMI

JllaTa x BpemMs

JaTa u BpeMs

OponosxuT mpoxoxna Jara m spema noas Harc.

ROABN. JPORTANBH. NOABI.XBOCTOBON BHCORO3ArpA3H.BOR MAKRC.RONNENTPAINMM KOHN.
HACTH HacTH Mr/n
01.01.2006 00:00 01.01.2006 00:20 O n# O 4 20 e 01.01.2006 00:00 930.1
01.01.2006 00:00 01.01.2006 00:20 O ne O uw 20 mxrx 01.01.2006 00:00 930.1
01.01.2006 08:55 01.01.2006 10:03 O nx 1 4 8 wm 01.01.2006 09:25 827.4
01.01.2006 11:29 01,01.2006 12:51 O nm 1 uw 22 v 01.01.2006 12:04 733.0
02.01.2006 20:18 03.01.2006 00:24 O gx 4 4 5 mun 02.01.2006 21:58 73.7
03.01.2006 08:19 03.01.2006 13:21 O xa S 4 2 MMH 03.01.2006 10:22 57.3
TIOROXCH pacuxdppoBra DOROMCHK

P 52.24.627-2007

930.1
930.1
0.507
0.506
0.500
0.505

Hacca
naesRx
3]

20000.0
20000.0
17818.8
17214.9
10798.3
86841.9
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Tabnuua E 6 - Pe3ynbrarhl pacuera XapakTEPHCTHK 30HBI BBICOKO3AarpsA3HEHHBIX BOJ,
B 33JaHHBIX KOHTPOJBHBIX CTBOPAaX MO PEYHOH CETH HH)KE MECTA aBapUH

Mecmononoxcenue asapuiinozo cbpoca
3arpssusiolnee semectso - CauEEU

(xon 127)

Hcno.av3osannsii ypoeens 6vicoxozo 3azpasnenus - 0.06 m2/a

Homep
cTBOpG

Cxro-
pocTb
TEeUeH.

Jara u Bpems
noaen.bpoHTANBH.

uacTu

Jata u mpeMa
DOABJ . XBOCTOBOX

HacTH

o BanosoMy COIEPXSHMI0 3arpA3HAaneno BemecTBa:

NN =~ 00

1 Maxcim.
1 Cpenx.
2 Maxcim.
2 Cpenn.

Cpenn.

Cpen=.

1 NaxciM.
1

2 MaxcumM.
2

Ipymevanms

PacueTH BHNOJHMUI

Maxcum.
CpenH.
MarcumM.
CpexnH.
MaxcuM.
CpenH.

Nponosxur npoxona JaTta u mpema nose Naxc.
BHCORO3ANDA3IN. BOI MAKC. ROHOSHTPAUMM ROHI.

01.01.2006 00:00 01.01.2006 00:05 O o O u 5 Mun
01.01.2006 00:00 01.01.2006 00:05 O n1 0O u© 5 MMH
02.01.2006 00:06 02.01.2006 03:05 0 g 2 ¥ 59 Mun
02.01.2006 07:50 02.01.2006 11:40 O m¥ 3 u 49 MuH
02.01.2006 02:19 02.01.2006 05:18 0 x® 2 4 S9 MMH
02.01.2006 1G:37 02.01.2006 14:25 0 o 3 u 48 Mux

[lo comepxamud 3arpASHANENO BeleCTEA B DACTBOPEHMHOM BMIE:
02.01.2006 CO:06 02.01.2006 03:05 0 nx 2 u 59 MuH
02.01.2006 07:50 02.01.2006 11:40 0 a2 3 u 49 MuH
02.01.2006 02:19 02.01.2006 05:18 O nH 2 4 59 MuH
02.01.2006 10:37 02.01.2006 14:25 0 nr 3 1 48 Mun

IIo conepxaHMn 3arpASHAWEND BemecTBRa COpOMPOBAHHONC Ha B3IBECH:
02.01.2006 00:06 02.01.2006 03:05 0 o 2 ¥ 59 Mun
02.01.2006 07:50 02.01.2006 11:40 O oH 3 4 49 MuH
02.01.2006 02:19 02.01.2006 05:18 0O g 2 u SS9 MuMH
02.01.2006 10:37 02.01.2006 14:25 0 g 3 u 48 MMH

IIOANMCH pacuMppoBra NOQUIMCH
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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
g9:22
03:31
12:10

01:17
09:22
03:31
12:10

00:56
09:06
03:10
11:56

M/ n

312417.
312417.
6.76
5.13
6.50
4.95

2.49
0.858
2.23
0.675

4,27
4.27
4.27
4.27

M.
KOMIL.
M/ n

312417.00
312417.00
0.0600
0.0600
0.0600
0.0626

0.0030
0.0030
0.0030
0.0031

0.0570
0.0570
0.0570
0.0595



Tabnuna E 7 - Pe3ynsTaTel pacdeTa XapakTepUCTHK 30HB] BLICOKO3arPA3SHEHHBIX BOA

B 33JaHHBIX KOHTPOJIBHBIX CTBOPAX MO PEYHOM CETH HHXKE MECTa aBapHH

Mecrononoxeunne apapuitHoro c6poca

Sarpasusioiniee semecTBo - Fmuuepud  (xoa 413)
Hcnons3oBaHHLi YPOBEHb BLICOXOTO 3arpsa3seHua - 10.0 mr/n

HomMmep Cro- JaTa ¥ Bpemsa laTa 1 BpeMma
cTEODA POCTE MNOARI.IPOHTANBLH. MNOABJ.XBOCTOBOK

TeuerK. HacTHK HacT™m

[lo BaXoOBONYy COOACSPXARMD 3AINDASHAMNEDC BemMecTBa:

o

o
1
1

Maxcwue. 01.01.2006 00:00 01.01.2006 00:01
Cpenn. 01.01.2006 00:00 01.01.2006 00:01
Marcym, 01.01.2006 23:31 02.01.2006 03:57
Cpenrn. 02.01.2006 07:10 02.01 2006 12:41

P 52.24.627-2007

[IponoyxxuT npoxona farTa u BpeMa DoAs Nerc. MummM.
BHCOKOSAQrPA3H. BOI MaKC . KOHNSMTDAIMM KRONI. KOHI.

0O0OO0O

[lo comep=anMid IArpA3RANNEN0 BEeleCTBa B DACTBOPEHMOM

1
1

Marxcyw. 01.01.2006 23:31 02.01.2006 03:57
Cperr. 02.01.2006 07:10 02.01.2006 12:41

0
0

[0 cComepxanxrw =arpAIRAaLeno semecTsa copbuposanroro

1 HaxcyM. 01.01.2006 23:31 02.01.2006 03:57
1 Cpenn., 02.01,2006 07:10 02.01.2006 12:41
IIpyertanmus

PacueTH BNIONIHMN

0
o

OH O ¥ 1 MuMR
aB O v 1 Mun
AH 4 ¥ 26 MMH
M 5 w 30 Muu

BMOe
A 4 ¥ 26 MMR
aE 5 u 30 Mun

KO BIBECH:
IH 4 4 26 MuMH
xE S 4u 30 Mun

NOQIIMCH pacumdpoBKRa HOXINCH

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
09:19

00:00
00:00

M/ n Mun/n

630000 630000
630000 630000
113.8 10.0
86.2 10.0

113.8 10.0
86.2 10.0

0.0000 0.0000
0.0000 0.0000
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