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PO 52.24.622-2019
PYKOBOAALWMN OOKYMEHT

NoPAQOK NPOBEAEHUA PACYETOB YCIIOBHbIX
®OHOBbLIX KOHUEHTPALUN XUMUYECKUX BELLECTB
B BOAE BOOHbIX OB BEKTOB A1 YCTAHOBNEHUA
HOPMATMBOB OOMYCTUMBIX CEPOCOB CTOYHbLIX BOO

[aTa BBegeHua — 2019-11-01
1 O6nacTb npuMeHeHus

1.1 Hacroswmin pykoBoASALMIA [AOKYMEHT YyCTaHaBnMBaeT MopsAaoK
NPOBEAEHUS pacyeTa YCNOBHbIX (POHOBBLIX KOHLEHTPALMA  XUMUYECKUX
BELLEeCTB B BOAE BOAHbLIX OOBLEKTOB BHE 30Hbl BIINAHWA HA KayecTBO BOAbI
NPOEeKTUPYyemMoro Wnu  JENCTBYIOLLEro  BbiMyCcka CTOYHbIX BOA  AnNA
YCTaHOBMNEHWA HOPMATUBOB AOMYCTUMBIX CEPOCOB CTOYHbIX BOA,.

1.2 Hactoawmn pykoBOAALLMA [OKYMEHT MpefjHasHadveH Ans onepa-
TUBHO-NPOU3BOACTBEHHLIX MOApasgeneHuin PocrugpomeTta, OCyLLECTBAsIO-
Lwmx 06paboTky pesynsTaToB HAONIOAEHUIA Ha BOAHBIX OOBEKTaX.

1.3 YcnoBsHble (POHOBbIE KOHLEHTPaLMN XUMUYECKUX BELLIECTB, paccym-
TaHHblE B COOTBETCTBUM C HACTOALLMM PYKOBOASALLIMM JOKYMEHTOM, PeKo-
MEHAYETCS UCMOMNb30BaTh AN HOPMMPOBAHUA AONYCTUMOrO COPOCa CTOUHBIX
BOA, ANA MPOEKTUPYEMbIX, PEKOHCTPYUPYEMbIX W [ENCTBYIOLMX NPEANPU-
ATWR, a TakKe Npu yCTAHOBNEHUN HOPMATUBOB A,0MNYCTUMOrO BO3AEWACTBUSA MO
NPUBHOCY XMMUYECKUX BELLIECTB Ha BOAOXO3ANCTBEHHBIE YYaCTKN.

2 HopmaTuBHbIE CCbUKU

B HacToALLEM PYKOBOASILLEM JOKYMEHTE MCMOSIb30BaHbI HOPMATUBHbIE
CChIJIKM Ha CNeAyoLLME HOPMaTUBHBIE JOKYMEHTDI:

FOCT 17.1.1.02-770xpaHa npupoabl. M'mapoccdepa. Knaccudukauuws
BOAHbIX OObEKTOB

P 52.24.309—2016 OpraH13auns 1 NpoBeaeHNe peXxvMHbIX Habnwae-
HUA B NYHKTaX roCcyfapCTBEHHON HabMOAATENbHOW CETU 33 COCTOSIHUEM U
3arpasHeHnemM NnoBepXHOCTHLIX BOA,

P 52.24.353-2012 OT160p Npo6 NOBEPXHOCTHLIX BOA CYLLUM U OYULLEH-
HbIX CTOYHbIX BOJ,

P 52.24.811-2014 YcoBepLUeHCTBOBaHHAs CUCTEMA PEXUMHbIX U crne-
LumnanbHbIX HabnogeHui 3a TpaHcopMauven 3arpsasHAalWmUX BeLecTs Mo
ANVHE BOAOTOKOB C WCMONb30OBAHMEM MaTEMaTMYeCKOro MOAEnUpoBaHNs
NPOUCXOAALLMX NPOLIECCOB

CIM 33-101-2003 OnpeaeneHne OCHOBHbLIX PacYeTHbIX rmaponornde-
CKNX XapaKTepucTuk

MpumevaHus

1 Mpw Nonb3oBaHWM HaCTOSILLMM PYKOBOASILLMM LOKYMEHTOM LienecoobpasHo npo-
BEPATE AEUCTBUE CCbINOYHBIX HOPMaTUBHBIX AOKYMEHTOB:
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- HAUMOHaNbHbIX CTaHAAPTOB — B UH(POPMALMOHHON cUCTeme OBLLero Nosb3oBaHns
— Ha odmuMansHOM cairTe HaumoHanbHoro opraHa Poccuiickor depepauym no craHaap-
TM3auum B ceTm UHTepHeT unu no exerofHo nagasaemMomy MHPOPMaLMOHHOMY yKasare-
nto «HaupoHaneHble ctaHaapThi», OnyBnMKoBaHHOMY MO COCTOAHUIO Ha 1 AHBaPA Tekylue-
ro rofa, v rno exerogHo U3AaBaemMbiM UHPOPMALMOHHBIM YkasaTenaM, ornyBrmkoBaHHLIM
B TEKYLLIEM roay;

- HopMaTUBHBIX JokyMeHToB Pocrugpometa no P 52.18.5 n pononHeHnam K Hemy -
EXErofHO 13faBaeMbIM UHPOPMALIMOHHBIM yKasaTensamM HopMaTUBHbIX AokymeHTos (MYH]),

2 Ecnn ccbinoyHbIA AOKYMEHT 3aMeHEH (M3MEeHeH), TO NPy Monb3oBaHWM HacTosA-
LWMM PYKOBOASALUMM [OKYMEHTOM CIIEAYyeT PyKOBOACTBOBATbCSH 3aMEHEHHbIM (M3MEHEH-
HbIM) AOKYMEHTOM. Ecrn cCbinouvHbIN JOKYMEHT OTMEHEH 6€3 3ameHbl, TO MOonoXeHve, B
KOTOPOM AaHa CChifika Ha Hero, MPUMEHSIETCS B YacTu, He 3aTparmBatoLLen 3Ty CCbInkKy.

3 TepMuHbI, OnpeaeneHusl U CoKpalleHus

3.1 B HacTosLWEM pyKOBOASALLEM AOKYMEHTE NPUMEHEHbl cnejylolme
TEPMWHbI C COOTBETCTBYIOLLMMU ONPEeAENEeHNAMN.

3.1.1 BepTHKanb NyHKTa HabnoAeHU: YCNoBHasa oTBeCHas NNHUS OT
NOBEPXHOCTW BOABI (UMW NbAa) A0 AHA B BOLOTOKE UMK BOAOEME, Ha KOTOPOW
BbINOMHAKT paGoTbl ANs1 NONYYEeHNUs AaHHbIX O COCTaBe M CBONCTBaX BOAbI.

3.1.2 BOAHbIN 06BEKT: [MpUPOAHBIA NN UCKYCCTBEHHBIN BOAOEM, BO-
LOTOK NGO MHOM OBBLEKT, NOCTOSAHHOE UMW BPEMEHHOE COCPEAOTOYEHNE BOJ,
B KOTOPOM MMEET XapaKTepHble (hopMbl U NPU3HAaKU BOAHOMO pexuma.

3.1.3

BogoeM: BogHblin 06beKT B YrnyGneHum CyLLn xapakrepusyowmnines 3a-
MeZIEHHBIM A BUXEHWEM BOAbI UMN NOSHbLIM €r0 OTCYTCTBMEM.
[FTOCT 19179-73, ctatba 18]

3.1.4

BOAOTOK: BofHbIN O6LEKT, XapakTepusyLLMIACS ABUKEHUEM BOAbI B
HanpasfeHWW YKIOHa B yriy6ieHUn 3eMHOW NMOBEPXHOCTU.
[FTOCT 19179-73, cTaTbs 15]

3.1.5

3arpAasHsilowee BOAY BeLWECTBO (3arpsasHsiolee BewecTBo): Belle-
CTBO B BOZ€E, BbI3blBalOLLEE HApyLLUEHWE HOPM Ka4ecTBa BOAbl.
[FOCT 17.1.1.01-77, cTaTbs 40]

3.1.6

KauyecTBO BOAbI: XapaKkTepucTmka coctasa U CBOWCTB BOAbI, onpege-
naLwas NpUrogHOCTb €€ ANSA KOHKPETHBIX BUAOB BOAONONb30BaHUS.
[FTOCT 17.1.1.01-77, cTatbs 4]

3.1.7 MaKcumanbHO 3arpsA3HeHHasi CTpys B CTBOpe BOOOTOKa:
Macca Bofbl ¢ Hanbonee BbICOKUM COAEPKaHWEM 3arpsAsHSOLLMX BELLECTB,
3aHMMaroLLaa onpeaeneHHyo YacTb MonepeYHoro CeYeHUst BOAHOIO NOTOKa.

3.1.8 HopmaTuB gonyctumoro cépoca: Macca BelyecTBa B CTOYHbIX
BOAAX, AOMyCTUMAas K OTBEAEHUI0 C YCTaHOBMEHHbIM PEXMMOM B LaHHOM
NyHKTe (CTBOPE) BOgHOro obbekTa B eAUHULY BPEMEHM C LieNbio obecnede-
HWSi HOPM Ka4yeCTBa BOAbI B KOHTPOMbHOM MyHKTE.
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3.1.9

HOPMbI KayecTBa BOAbl: YCTaHOBNEHHbIE 3HAYEHUA NoKasaTenem ka-
YecTBa BOAbI A1 KOHKPETHBIX BUAOB BOAOMONb30BaHUS.
[FOCT 27065-86, cratbs 3]

3.1.10 cTBOpP BOAOTOKA (peKu): YCrNOBHOE MOrnepeYHoe ceyeHne BO-
LOTOKa, NCNONB3yeMOe N8 OLEHOK U MPOrHO3a KayecTsa BOAbI.
3.1.11

caMmooumwieHne Boabl: COBOKYMHOCTb MPUPOAHBIX NPOLECCoB, Ha-
MpaBfieHHbIX Ha BOCCTaHOBMEHWE 3JKONOrMYeckoro Gnarononyumsa BoOA-
HbIX OOBEKTOB.

[FTOCT 27065-86, ctaTtbs 19]

3.1.12

CTOYHbIe BOAbI: Boabl, 0OTBOAUMbIE NOCNE UCNONb30BaHUS B ObITOBON
1 NPOV3BOACTBEHHON AEATENbHOCTU YenoBeKa.
[FOCT 17.1.1.01-77, cTatbs 29]

3.1.13 ycnoBHas (poHOBas KOHLEHTpaums XMMUYeCcKoro BellecTBa:
PacuyeTHOe 3HadeHWe KOHLEHTpauum XMMUYECKOro BELLeCTBa B KOHKPETHOM
CTBOpE BOAHOrO OObEeKTa, PacrnonOXEeHHOM Bbille OfHOMO MMAN HECKONbKNX
KOHTPONMMPYEMbIX WCTOYHWMKOB cBpoca 3TOr0 BELUECTBa, MCMOSb3yeMOE B
MPaKTUKE YCTaHOBMNEHUS] OYMCTKUN, PEXMMA U YCNOBUI COPOCa CTOUHbIX BOA,
MPU KOTOPbIX KAYECTBO BOAbI BOAHOIO OOBEKTa HUKE MX BbIMyCKa AOSMKHO OC-
TaBaTbCs B NpeAenax yCTaHoBMEHHOW HOpmbI [1].

3.2 B HacTodAWweM pyKOBOASILLUEM AOKYMEHTE BBEAEHbl U NMPUMEHEHbI
cnegyroLime CoKpaLleHus:

BINKs — Buoxumuueckoe notpebneHue pacTBOPEHHOrO Kucnopoga co-
JepXammMncs B BOAE OpPraHMYeCKUMn BELLISCTBAMU B TEYEHWE NATU CYTOK;

BXY — BOAOXO3ANCTBEHHbIN YYaCTOK;

HAB — HopmaTtuB 40NyCTUMOrO BO34,ENCTBUS,

HAC — Hopmatus gonyctumoro copoca;

MAK — npegenbHO AonNyCcTMast KOHUEHTpauus,

MK — nepcoHanbHbIA KOMMLIOTEP;

CIMAB — CMHTETMYECKME NOBEPXHOCTHO-aKTUBHbBIE BELLIECTBA;

XIMK — xumunyeckoe notpedneHune KMcnopoaa.

4 O0wmMe NoNoXeHus

4.1 PacyeT KONMUYECTBEHHBIX 3HAYEHWUNA YCNOBHbLIX (DOHOBBIX KOHLIEH-
Tpauun XMMUYECKUX BELLIECTB JOMKEH NepuoANYecKn NPOBOAUTLCS C LIEMbIo
YCTaHOBINEHUS ONTUMAnbHOW CTEMEHM OYMCTKW, pexymMa U ycnosuin cépoca
CTOMHbIX BOJ, MPWU KOTOPbIX KAYECTBO BOAbI B KOHTPOSbHbIX CTBOpax BOAHOMO
oGbekTa, HaxoAsAWMXCa NoA BMUSHUEM paccMaTpMBaeMoro BbiMycka CTOY-
HbIX BOA, ByAeT ya0BNETBOPSTL YCTAHOBIIEHHLIM HOPMAaTVBaM.
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4.2 PaccmatpuBaemblil B, POHOBOW KOHLIEHTPaUUM XUMUYECKUX Be-
LLECTB PacCUUTbIBAKOT ANS KOHKPETHOTO, 3aA,aBaeMOoro NPOeKTHbIMU UK ApY-
MMW 3aMHTEPECOBaHHBIMU OpraHn3aunsaMm Mecta BogHoOro obbekta BHe 30-
Hbl BAUSIHUA paccMaTpuBaemoro cbpoca CTOYHbIX BOg. [ns BOAOTOKA Takum
MECTOM SIBIISIETCA TaK HasbiBaeMbl (POHOBbIA CTBOP Bbilie paccMaTrpusae-
MOrO BbiNycka cOpoca CTOUHbIX Bog (B POHOBOM CTBOPE MOXET ObiTb OfHa
W HECKOMNbKO BepTuKanen HabnwaeHus), Ansg BogoemMa, B T.4. bonora, —
boHOBasA BepTUKanb, rAe NpakTUYeCcKkn OTCYTCTBYET BIUSTHUE UHTEPECYEMOIO
BbiflyCka CTOUYHbIX BOA. PaccuutaHHble yCnoBHble (DOHOBbIE KOHLEHTpauuu
SABMNAIOTCA KOMUYECTBEHHOW XapaKTEPUCTUKON COAEPKAHUA XUMUYECKUX Be-
LLECTB B (DOHOBOM CTBOPE Unn (POHOBOWM BEPTUKanNu npu Haubonee Hebnaro-
NPUSATHBIX CUTYyaunsax, OOYCMOBMEHHbIX KaK €CTEeCTBEHHbIMU YCNOBUSAMMW
POPMNPOBAHNS XMMUHYECKOrO COCTaBa U CBOMCTB BOAbI, TaK U BIIUSIHWEM UC-
TOYHWKOB 3arpsi3HEHUS, PaCroONOXEHHbIX BbllLE (BHE 30Hbl BMSAHWSA) pac-
CMaTpMBaEMOrO BbIMyCKa CTOYHbIX BOA.

Kak crneayeT u3 BblLLENPUBEAEHHOIO OMpeAesieHns, YCroBHblE (OOHO-
Bble KOHLUEHTpauum He MoryT BbiTe paccymMTaHbl C UCMNOMb30BaHUEM BOLHOMO
obbekTa-aHanora.

PacuéT ycnoBHbIX (POHOBbLIX KOHLEHTPaAUMA WHTEPECYEMOrO XUMU4e-
CKOro BeLLecTBa AfA BOAHOr0 obbekra BO3MOXEH TOMbKO MpU Hanu4uu pe-
3yNbTaTOB PEerynsapHbIX MMapoxXMMUYeckux HabrnoaeHWin BO BCe CE30HbI ro-
LOBOrO LMKMA, NOMyYeHHbIX B COOTBETCTBUM C TPEOOBAHUAMU HOPMAaTUBHbIX
LOKyMeHTOB PocruapomeTa BO n3bexaHvwe HapyweHun degepanbHOro 3ako-
Ha «O rmgpomeTcnyxoe» B 4acTu eAUHCTBa MeTopoB cBopa n o6paboTku
WHcopMaLUmK, opraHusaumen, nmerLen nuueHsno PocrugpomeTa Ha aaH-
HbIM BUA, AEATENBHOCTM [2].

B cnyuyae OTCyTCTBUS B MOABELOMCTBEHHOM yupexaeHun Pocrugpome-
Ta pesynbTaTOB CUCTEMATUYECKMX MMAPOXUMUYECKUX HADNIOAEHU B 3aaaH-
HOM (DOHOBOM CTBOPE BOAOTOKA Mnu (POHOBOW BEpTUKanW Bojoema Ans
pacyeTa YCnoBHbIX (POHOBBLIX KOHLUEHTpauMi XUMUUECKUX BELLECTB MOXHO
MCNOnNb30BaTh pesynbTaTbl HAONIAEHNA Ha BOAHOM OBLeKTe, MonyYyeHHble
XUMUYECKon nabopaTopuen BoaoNonL3osaTens.

Mpy NONHOM OTCYTCTBUM MMAPOXUMUYECKUX HabnwaeHUn Ha BOZHOM
obbekTe (BPEMEHHO A0 NOMyYEHUs1 BOAOMNOMb30OBaTENEM HEOOXOAUMbBIX Ha-
OnOAEHHbIX AaHHbIX) ANSA YCTAaHOBNEHWA HOpMaTuBa AonycTumoro cbpoca
(HAC) B kauecTBe HOpMaTMBa KauecTBa BOAbl UCNOMb3YIOT TONLKO Npeaesb-
HO gonycTumMble koHueHTpauuu (MAK). Ans gaHHOW cuTyauuy, Kak UCKmode-
Hue, MAK no B3BeLUEHHbIM BeLlecTBaMm MOryT ObiTb paccyvTaHbl C NpuBne-
UEHMEM YCNOBHbIX (POHOBBIX KOHLIEHTPaUMA, NOMy4YeHHbIX ANA BOAHOMO 06b-
eKTa-aHasnora B pacCMaTpvBaeMOM PErMOHe Ha He 3arpsa3HAEMOM B3BELLEH-
HbIMW BeLLleCcTBaMu yyacTtke (CMm. 5.7).

B nocnepyrowmin nepuoj B TedeHne cpoka AernCTBUSA pacCUUTaHHbIX yC-
NOBHbIX (POHOBbLIX KOHLIEHTpaLMA XUMUYECKUX BELLECTB (eCcny oHU Gbinu uc-
nonb3oBaHel Ans ycraHosnenuss HAC) noaBeAOMCTBEHHbIE YupeXaeHus
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PocrugpomeTa, npeicTaBuBLUME AaHHbIE MO YCMOBHbIM (POHOBbLIM KOHLIEH-
Tpaumam, AOMKHbI €XErogHO KOHTPONMUPOBAaTb OTCYTCTBUE W3MEHEHWUA KOH-
LeHTpauuii HOPMUPYEMbIX XMMUYECKMX BELLECTB B (POHOBOM CTBOPE BOAHOrO
obbekta Bonee, yem Ha 20 %. [Ons yCTAHOBMEHHBIX HOPMATMBOB AOMYCTU-
Moro Bosgerncteus (HOB) aHanorMyHbIn KOHTPOSb 38 U3MEHEHWEM YCNOBHbIX
POHOBbIX KOHLIEHTPaLUA HOPMUPYEMBIX XUMUYECKUX BELLECTB B COOTBETCT-
BMU C [3] AOMKEH OCYLLECTBNATLCA Kaxable 5 neT (dhopManbHO CPoK AEeNCT-
BUS [aHHOrO BUAA YCMOBHBLIX (POHOBBLIX KOHLIEHTPaLMA B COOTBETCTBUA C [3]
yCcTaHasnueaetca Ha 15 ner).

Ecnu ycnoBHO (OOHOBbIE KOHLIEHTpaUMKU Oblny pacCunTaHbl No AaHHbIM,
npeLcTaBneHHbIM BOAOMNONb30OBATENEM, TO BOAONONb3OBAaTENb AOMKEH pe-
rynsipHo no mepe otéopa 1 aHanusa npob sogbl (40 15 uucna mecaua, cne-
ayroulero 3a mecauem otbopa npo6) npeacTaBnATb pesynbTaThl FMaPOXUMU-
yeckux HabngeHun B OOHOBOM CTBOPE C COOTBETCTBYHOLUMMU akTamu OT-
Gopa npob BOAbI M NPOTOKONAMM BbINOMHEHWA WX XUMWUYECKOrO aHanmsa
(Bkntovas gaty m Bpems otéopa npod BOAbI B BOAHOM OOBLEKTE, TEMNEpaTypy
BOAbl M U3MEPEHHbIE KOHLIEHTPaLMU HOPMUPYEMbIX BELLECTB C YKasaH/eM
MeToAa UX XMMUYECKOro aHanunsa).

4.3 B cooTBeTCTBUM C [3], [4] ANSA OLEHKN COCTOSIHMSA BOAHbIX O6BLEKTOB
pekomeHgyeTca ucnonb3dosaTb MOK xvmmnyeckux selyectB. OCHOBHOW He-
AOCTaTOK AaHHOro nokasartensi — 9TO0 HECOOTBETCTBUE NPAKTUKYEMbIX METO-
AOB XMMUYECKOrO aHanmaa (HanpuMep, TSKemNbIX METANMOB) NPUPOAHbIX BOA
(No aTm mMeToaam onpejensaT CYMMapHOe cofepXaHue BeLUecTBa, Haxo-
ASALLErocs B MOHHON hopMe U B BUAE KOMMMEKCHbIX COEAUHEHUA) N Npoue-
aypbl ycraHosnenus MK, kotopas opMeHTUpoBaHa Ha WMOHHYD PopMy CO-
LEpXaHns B BoAe pacTBOpeHHOro sewectsa. [encteytowme MOK He yunTbi-
BaKOT TaKKe pervoHanbHble 0COBEHHOCTU (POPMUPOBAHUA COAEPNKAHUS XU-
MUYECKMX BELLECTB B BOAHbIX obbekTax. PaccmatpusaemMbii B HaCTOSLLEM
pyKOBOASLLEM JOKYMEHTE pacyeT YCNOBHbIX POHOBLIX KOHLIEHTpaUuii no pe-
3ynbTaTaM CUCTEMATUYECKUX TMAPOXMMUYECKUX HabniofeHnd B BOJHOM
0ObEeKTe BHE 30Hbl BMMSIHUA paccMmaTpyBaeMblX COPOCOB CTOYHBIX BOZ, MO-
3BONSIET ONPEAENUTb AOCTATOYHO NpeacTaBUTENbHbIE YCNOBHbIE (DOHOBLIE
KOHLIEHTPaLWN XMMNYECKNX BELLECTB Ansa yctaHosneHua HAC [4] n HAB [3].

4.4 3a paccMmaTpvBaemylo YCNOBHYO (POHOBYIO KOHLISHTpaUWKO BeLle-
CTBa NPUHUMAIOT CTaTUCTUYECKN OBOCHOBAHHYIO BEPXHIOID AOBEPUTENbHYIO
rpaHnLy BO3MOXHbIX WU3MEHEHUA CpeAHUX 3HAYEHUI KOHLUEHTpauunh 3Toro
BELLEeCTBa, pacCUMTaHHYI0 NO pe3ynbTataM CUCTEMATUYECKUX MMApPOXMMUYe-
CKkuX HabnogeHun ana Hanbonee HeBNAroNPUATHBIX MMAPONOMYECKUX YCIO-
BMIA MNn Hanbonee HeGNaronpuUATHOrO B OTHOLLIEHUN KadecTBa BOAbl NEPUO-
Ja (ce3oHa) B rog0BoM LUKIIe.

3HauyeHve yCnoBHON (OOHOBOW KOHLIEHTPALUMN pacCUMTbIBAIOT ASIS KOH-
KPEeTHbIX POHOBbBIX CTBOPOB BOAOTOKOB UNWN (hOHOBLIX BEPTUKANEn Bogoema.
OTO 3Ha4YeHne CUMTaeTCsl CTaTUCTUYECKU OBOCHOBaHHBIM, €CU OHO onpeae-
NEHO C A0BEpPUTENBHON BEPOATHOCTLIO P = 0,95.
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4.5 B Uensx BO3MOXHOCTY OCYLLECTBNEHUSI KOHTPONS, NPOBEPKU U KOp-
PEKTMPOBKA PaCcCYATaHHbIX 3HAYEHUA YCIOBHOM (POHOBOWM KOHLEHTpauuu, a
Take YBEMUUEHUs 3anaca HafeXHOCTU pacyeToB pasbaBneHns 3arpsi3HeH-
HbIX BOJ CTBOP (AN BOAOEMOB — BEPTUKanb), 3a4aBaeMblii AN ONpeaeneHns
YCNOBHOM (POHOBOW KOHLIEHTpaUMK, AOSKEH pacnonaratbCs Bblle (BHE 30HbI
BMUSAHUA, B T.Y. NpU 4acTo HabnoAaeMbIX HaroHHbIX SABNEHUSIX U BETPOBbIX
TeUeHUAX) paccMaTpMBaEMOoro NPOEKTUPYEMOro Unu AeNCTBYIOLLIETO BbiNycka
CTOUHbIX BOA MPUMEPHO Ha PaCCTOAHUN He MeHee 1 kM Anst GonbLUMX U Cpea-
Hux pek"; Ha 500 M — AN Marnbix pek (C y4eToM Nogbe3nos, MOCToB, Nepe-
npas, NO3BONAOLLMX BECTU O0TOOP Npo6 BOAbI B NMoGoW nepuog roaa); AN BO-
JOEMOB, B T.U. 6ONOT NPy HaMM4Mn B HUX BOAHOIO CTOKA — B paguyce He me-
Hee 500 M (B Marble HEMPOTOYHbIE BOAOEMbI €CTECTBEHHOIO NMPOUCXOXAEHWSA,
B T.Y. 03epa, Hebonblune 3a60nNO4YEHHbIE 3eMENbHBIE YYaCTKU C OTCYTCTBUEM
TopchsHOro crnosl c6poc CTOYHbIX BOA AOMKEH ObiTh 3anpeLleH, NOCKONbKY Ha
Takvx BOAOEMax HasHa4YeHue Ansa HabnioaeHUa OOHOBBIX BEPTUKANen, xapak-
TEPUSYIOLLMX ECTECTBEHHBIN YPOBEHL (POPMUPOBAHUA COAEPKAHNUA XUMUYE-
CKNX BELLECTB BHE 30Hbl BANAHWUA paccMaTpusaemoro copoca CTOUHbIX BOA,
HEBO3MOXEH); ANA MOPE — BHE 30Hbl BUAHWUA pacCMaTpUBaEMbIX CTOYHbIX
BOJ, Ha paccTosHun 6onee 5 kM oT Bbinycka [4].

4.5.1 Ecnn mexay CTBOPOM BOAOTOKA, ANSt KOTOPOro pacCuuTaHbl yC-
NoBHblE HOHOBbIE KOHLEHTPAUMWU BELLEeCTBa, U CTBOPOM, F4e MiaHupyeTcs
ocywlecTeneHve cbpoca CTOYHbLIX BOA, UMEIOTCS KPYMHbIE NPUTOKKM, TO ANs
nepepacyeTta (POHOBOW KOHLIEHTpauuu B CTBOP Bbille paccMaTpuBaemMoro
BbiMyCKa CTOYHbIX BOA MPEeABApPUTENBbHO AOSMKHbI OblTh paccyuTaHbl YCNOB-
Hble (pOHOBbIE KOHLIEHTpaLUMKM A5 YCTbEBOW YacTu 3TuX nputokos. Mpu oT-
CYTCTBUM HabMNOAEHNI B YCTHEBOW YacTU KPYMHBIX NPUTOKOB NnepepacyeT yc-
NOBHOW (OOHOBOW KOHLIEHTPaLMM OCYLLECTBRATLCA HE AOMKEH.

4.5.2 B uenax coxpaHeHusi eCTECTBEHHbIX YCNOBUN (hOPMUPOBaHNA Ka-
yecTBa BOAbI GONOTO, NPYA UM 03€PO HE AOIMKHbI UCTIONb30BaTLCA KaK 40-
NOSTHUTENbBHbBIA BOAOEM ANS1 OYMUCTKN CTOYHbLIX BOA. Ha AaHHbIX BOAHbIX 00b-
ekTax Ansa sbibopa poHOBOW BepTUKanu AOMKHbI OblTe B HANUUUN pesynbTa-
Tbl CUCTEMATUYECKUX TUAPOXMMUYECKMX HaBMIOgEeHNA BO BCE XapaKTepHbIe
Ce30HbI roAa B pasHbIX ToUkax (Mnv xoTs Obl B O4HON AOCTATOUHO PENpPeseH-
TaTMBHOMN TOYKE-BEpTMKanNM) BOgOEMA.

4.5.3 bonoTa He3aBUCUMMO, r4e OHU PacroNoXKeHb!, ABNATCA cneumdu-
YECKNMMN NPUPOAHBIMA BOAHBIMU OOBEKTaMKN CO CnabbiM TEUYEHWEM UMK Npak-
TUYECKMM €ro OTCYTCTBUEM, MO3TOMY AN COXPaHEHWS MPUPOAHbLIX CBOWCTB
6onoTa cOpoc CTOYHbLIX BOA, B HNX B COOTBETCTBUM CO CTaTben 57 BogHOro ko-
nekca [5] pormuieH ObITb 3anpeLleH. BonoTo MoXeT MMETb pasnuyHble BapuaH-
Thbl MMAPaABNUYECKON CBA3UN C OnNnsnexawinm BOAHbIM OB bEKTOM:

- BApWaHT 1 — NperMyLLEeCcTBEHHO NPSAMYHD;

- BapuaHT 2 — CMELLaHHy0 (YacTb roga NpsMyto, Apyryo vacTb — rua-
paBrMyeckyro (andysHyto));

R Knaccudmkaumsa pek B cootsetctaum ¢ FTOCT 17.1.1.02.
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- BapyaHT 3 — NPenMyLLEeCTBEHHO TOSbKO KOCBEHHYIO (AUdy3HYI0);

- BapUaHT 4 — NPaKTUYECKN M paBnnyecKkasi CBA3b OTCYTCTBYET.

B BapwaHTe 1 npu Hanuuum NPOTOYHOCTM BOnoTa U NPAMONA CBA3K C
BOAHbIM OOBEKTOM Ha ydyacTke «MecTo cbpoca — MECTO pasrpysku 3arpas-
HEeHHbIX BOA 60moTa B BOAHbIN OO6BEKT» (3TOT y4acToK kak Obl u3biMmaeTcs U3
6onoTta c ycnoBvMeM NpakTUYECKOro OTCYTCTBUS €ro BIUSIHUSI HAa KauyecTBo
BOAbl B OCTanbHON Yactu 6onota) copoc CTOYHbIX BOA B BONOTO, Kak UCKMHO-
YeHne, BO3MOXEH (MOAXOA K YCTAHOBNEHUIO hoHa B STOM Cny4yae He OTnu-
YaETCH OT TAKOBOrO AN 0ObIMHOrO BOAHOIO O0BLEKTA).

B BapuaHTe 2 aksBaTopus 3arps3HEHHON (MMM NPOCTO WUCKaXKEHHOW Mo
XUMUYECKOMY COCTaBy BOAbl) yactu Gonota Oyaer Gonee 3HauuTENbHOM
(kpome TOro, B Nepuop, NOSIOBOAbA BO3MOXEH HECTALMOHAPHbIN, (haKTUHECKN
aBapuiiHbIA, cHpOC HaKOMMBLLMXCA 3a 3UMY 3arpsisHEHHbIX BOA 6Gonota B
BOAHBIN OOBLEKT).

B 060ounx pacCMOTPEHHBIX Cnyyasx CreayeT NOAXOAUTb K KOHTPOSIO Ka-
yectsa BOAbl MO GaccenHOBOMY MPUHLMMY, T.€. B CTOYHbIX BOAaX WNN B
cbpoce B OCHOBHON BOAHbIN OOBLEKT 3arpsisHEHHbIX NpeanpuaTuem sog 6o-
noTa, copepXaHne 3arpAsHSILLMX BELLECTB HE AOMKHO NpeBbiaTb UX HOp-
MaTuBHbIN YPOBEHb, YCTAHOBMNEHHBbIN AN OCHOBHOrO BOAHOro obwvekra —
NpUemHuKa 3arpsisHeHHbeIX Bog 6onoTa.

B BapuanTe 3 60n0TO UK YacTb ero Npu copoce CTOYHbIX BOA hakTu-
YeCKN UCMOMb3YETCA Kak NPYA-OTCTOMHWUK ornpeaeneHHoro obvema, 3aBuCs-
LLEro oT xapakrepuctuk 6onota n o6vema cOpoca CTOYHbIX BOA. 3auneHue
fonoTa 1 HakonmeHve B ero LOHHbBIX OTMOXEHUAX 3arpA3HAILLMX BELLECTB
BypeT aBNATbCA MOTEHUMANbHON Yrpo3on ApPEeHUPYEMOMY OCHOBHOMY BOA-
HOMy OOBEKTYy. B AaHHON cuTyaumm B Criyyae paspeLueHns Ha copoC CTOYHbIX
BOJ, B 6ONOTO B 3aBMCUMOCTY OT U3YYEHHOCTU €ro rMapoXUMUYECKOrO PEXM-
Ma HeoOXOAMMO B CTOYHbIX Bogax cobnioaatb, Kak MUHUMYM, CaHWTapHbIE
MAK, KaKk MakcMMyM — yCTaHOBMIEHHbIE YCMOBHbIE (POHOBbLIE KOHLEHTpauun
XUMUYECKMX BELLECTB AnA 60noTa, a Takke NnaHMpoBaTb U OCYLLECTBNATh
TEXHWYECKUE N CAHUTaPHbIE MEPONPUSATUS ANS MUHUMU3ALMU U Hepomny-
LWEHVS MPAMOro aesapuiHoro cbpoca B APEHWPYEMbIA OCHOBHOW BOAHbIN
o6bekT Gonee 3arpA3HEHHbIX BOA.

B BapuaHTe 4 HabnogeHna B HOHOBBLIX BepTMKansax 6onota u pacyet
YCMNOBHbIX (POHOBBLIX KOHLEHTPALMA XUMWUYECKUX BELLECTB MOXET UMETb
CMbICIT TONbKO AJ1 PELLEHWUS BOMPOCA O COXPaHEHWU WIN HE COXpPaHeHUn
npupogHoro cratyca 6onota Ha ONpPeferneHHon NOoABEPraeMoli BAUSHUIO
CTOUYHbIX BOJ, €70 YacTu.

4.54 B uenomMm ycrnoBHble (POHOBbIE KOHLEHTpaLMM XUMWUYECKUX Be-
wecte Ana Gonota (eCTECTBEHHO BHE 30H BAMAHWA CTOYHbIX BOJA) UMEHOT
NpakTU4eckoe 3Ha4YeHVe B TOM Crydyae, ecrin NPUHATO pPeLLEHe O TOM unu
WHOM €ro XO3sMCTBEHHOM MCMOMb30BaHWW. B COOTBETCTBMM C NOCTaBNEHHON
3agavei ucrnonb3oBaHns BonoTa Ha ero aksaTopum MoryT GbiTb BbliGpaHbl
(POHOBbIE BEPTUKanNW ANS NPeacTaBUTENBHOrO oToopa Npod BOAbI U AOHHBIX
OT/IOKEHWI C MOCNEAYyLMM ONpPeAeneHnemM u COOTBETCTBYIOLLMM UCMONb-
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30BaHWEM PaCCUUTAHHbBIX YCMOBHbIX (HOHOBbLIX KOHLEHTpaUui XUMUHECKUX
BELLeCTB.

4.5.5 Ecnu B BOLOTOKE BbIMYCKU CTOYHbIX BOL PacrnonoXeHbl Ha 6nns-
KOM pacCTosiHUW Jpyr OT Apyra (MeHee 1 kM), TO POHOBbIN CTBOP YCTaHaB-
NBatoT BbILLE COBOKYMHOCTU 3TUX BbIMYCKOB. Mpn 3TOM, €Cnn KOHUEeHTpaums
BellectBa B poHOBOM cTBOpe npesbiwaeT MAK, To oHa sBnseTcs Hopma-
TUBHOWN KOHUEHTpaUMern HeNoCPeACTBEHHO AN BCEX YKa3aHHbIX HUbKeNexa-
LLIMX BbIMYCKOB CTOYHbIX BOA. Ecnu koHueHTpauus He npesbiwaeT MAK, To 3a
HOpMaTWB AN BCEX 3TUX BbIMYCKOB, YUYATbIBASA MPAKTUYECKYID HEBO3MOMX-
HOCTb TOYHOrO (HaAEeXHOro) pacdeTa U KOHTPONS B CEYEHUU peku nepeme-
LLIEHWA Macc BOAbl C pa3HON CTENEHbIO 3arps3HEHHOCTN, CrneayeT NpuHUMaTh
3HadeHwue MNAK.

4.5.6 Ecnv B BOJOTOKE BbINYCKW CTOYHbIX BOA PacnonoXeHbl Ha pac-
cTtosiHum Bonee 1 KM apyr oT gpyra, TO npu BbiIGope OOHOBOrO CTBOPA BbiLLE
KaXX[oro BbiMycka CTOYHbIX BOJ MOXHO UCXOAWUTb U3 MPEANONOXEHUSs, YTO B
MaKkcMmarnbHO 3arps3HEHHON CTpye B cTBOpax B 0,5 KM HUXKe Kaxaoro Bbinyc-
Ka B COOTBETCTBUM C ycTaHoBneHHbIM HOC oBecneunBaeTcs HOpMaTUBHOE
Ka4ecTBO peyHon Boabl. ECnu ykasaHHble HOpMaTMBbI HapyLLaTcs, TO o-
HOBbIN CTBOP [JOSKEH YCTaHaBNMUBATLCH BbILLE COBOKYMHOCTM TaKWX BblNyc-
KOB CTOYHbIX BOJ, C YCTAHOBMNEHNEM HOPMAaTUBHOW KOHLEHTpaLMU aHanorny-
HO yKasaHHOMy B 4.5.5.

4.6 B cnyyae MeCTOMNONOXEHNS BbiNYCKOB CTOYHbIX BOA B YepTe Hace-
FIEHHOrO NyHKTa npu BeliGope ¢POHOBOrO CTBOpa CneayeT NocTynaTte B COOT-
BETCTBUM C yKasaHUsMU B 4.5.4 n 4.5.5. lNpun aTOM NpeanoYTUTENbHBLIM AB-
NAETCH pacrnonoXeHne faHHOro CTBOPA Bbille PacCMaTpUBAEMOrO HaCemneH-
HOro NyHKTa (BHE cenmMTeOHOM 30HbI).

4.7 YcnoBHble hOHOBbIE KOHLIEHTPaLUMU XUMUYECKUX BELLECTB ANSA YC-
TaHoBneHna HAB Ha BopoxosancTBeHHOM y4dactke (BXY) paccuvTbiBaloT
cnegyowmm obpasom. Ha peke U3 BCeX CTBOPOB, Ha BOJOEME BeEpTUKanew,
CUCTEMATUYECKMX TUAPOXMMUYECKMX HabniogeHuin Ha paccmaTpyvBaeMoMm
BXY BbIGMpaloT TOMLKO TE€ CTBOPLI (ANA BOJOEMOB BEPTUKanu), KOTOPbIE
pacnonoXeHbl BHE 30HbI BNMAHUA UMeEoLLMXCa Ha BXY mncrounukos cbpoca
CTOMHbIX BOA,. B KarkaoM U3 3TUX CTBOPOB (N5 BOAOEMOB BEPTMKanen) B Co-
OTBETCTBUM C HACTOALLMM PYKOBOASLLMM AOKYMEHTOM PacCUWTbIBAKOT Npea-
BapuTenbHble YCNOBHblE (POHOBbIE KOHLIEHTpaLUMK Mo BellecTBaM, YCTaHOB-
NEHHbIM 3aKa3yukom. [lanee OTAENbHO NO KaXAOMY BELLECTBY B kauecTse
YCNOBHON (POHOBOW KOHUEHTpauuu ans uenein ycraHosneHua HOB HasHa-
YaloT HauMeHbLUME U3 NpeaBapUTENbHO PACCYUTaHHbBIX YCIOBHbIX (OOHOBLIX
KOHLIEHTpaLmin (Npy1 3TOM ANSA KaXAoro BELLeCcTBa Ha3Hadaemblil Ans HEro
POHOBLIN CTBOP, ANSA BogOeMa (POHOBas BepTUKarnb, MOryT pacronaraTbCa B
nobom mecTe paccmaTpusaemoro BXY).

4.8 lNepeyeHb BELLECTB, AN KOTOPbIX TpebyeTca paccyuTaTb YCNOBHYHO
OHOBYIO  KOHLEHTpAUMIO  BELUECTBa, ONpeaensieTca  opraHusauuen-
3aKa34YMKOM.

8
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4.9 B cooTBetcTBUM C [4] ANs pek ¢ HauGonee HebnaronpuATHbIMU
pacYETHBIMU ML PONOrMYECKMU YCIIOBUSIMU CNIEAYET CUUTaTD:

a) pacxofbl BOAbI PeK Ha He3aperynupoBaHHbIX (HEOOBOAHSAEMbIX) yya-
CTKax — pacyeTHble cpepHemecsiyHble roga 95 %-Hon obecneveHHoCTU ¢
YYETOM BIUAHUS XO3SNCTBEHHOW AEATENBHOCTM (NpU Hagnexawem o6ocHo-
BaHWM [JOMNYCKAETCA OrpaHNYMBaTLCS PaCCMOTPEHMEM PACYETHBIX MWUHK-
MarnbHbIX CpefHeMeCsYHbIX PacxofoB NO NUMUTUPYIOLLMM Ce30HaMm roaa
95 %-Homn oBecneyeHHOCTN);

©) pacxoabl BOgbl PEK HA 3aperynupoBaHHbiX (06BOAHAEMbIX) yyacTkax
- paBHble YCTaHOBMNEHHbIM rapaHTUpPOBaHHBIM nonyckam (nepebpockam) Bo-
Abl C yYETOM BNUSHNS XO3ANCTBEHHOWN JEATENbHOCTU (HE HWKE pacyeTHbIX
MWHMMASIbHBIX CPEAHEMECAYHBIX PacxofoB Mo NUMUTUPYIOLLUM Ce30HaM ro-
fa 95 %-Holn obecnevyeHHOCTH).

B Tom cnyuae, ecnn cucrtematudeckue HabnogeHus He NPOBOAUNUCH,
TO CHauana, B cootBetctBuu ¢ CI1 33-101, onpeaensioT CpeaHerofoson
pacxon 95 %-Hon obecneyeHHOCTU. 3aTem, yuuTbiBas BHYTPUrogoBOE pac-
npefeneHrne CToka Peky - aHanora unu norb3yacs CXeMamu BHYTPUroA0BOro
pacnpeaeneHus CToka no panoHaM, yCTaHaBnNMBaIOT pPacyeTHbIN CpeaHeme-
CAYHBIA MMHUMAarbHbIA pacxoa, ANS 3TOrO XapaKTePHOro roaa.

Ona BogoemoB BbIGOP pacyeTHbIX YCNOBWM MPOU3BOAUTCA C Y4ETOM
CneumduyHbIX YCROBUIA BOLOEMOB.

K crneunduyHbIM YCrIOBUAM OTHOCST:

a) 0OBEMbBI U YPOBHW BOALI B BOZOEME - PACYETHBIE MUHUMANbHBIE Cpea-
HeMECSAYHbIE MO NUMUTUPYHOLLMM Ce30Ham roga 95 %-Hon 06ecne4eHHOCTH;

6) ckopocTb BoAooOMeHa BoAgoeMa - pacdeTHas ANs ycnosun net
95 %-Hol 0BecneyYeHHOCTH;

B) 4aCTOTa N CKOPOCTU BETPOB BAONb GEPEroBOro U HOPManbLHOro K Ge-
pery HanpasneHnn, XxapakTepUCTUKN NOANEAHOro TeHYEHUS BOAbI;

r) Bpemsa goberaHnsa A0 KOHTPOSIbHOrO CTBOPa (BEPTMKANN) - pacyeTHoe
no KpaT4yanwemy pacCTOAHWMIO NMPU MaKCUManbHON CKOPOCTU NepeHoca BOA-
HbIX Macc (B T.Y. C Y4ETOM BO3MOXHOIO BIIUSIHAS BETPOBOrO BO3JENACTBUS);

[l) accumunupyolas cnocobHOCTL BOJOEMA - pacyeTHas NMpu Makcu-
MarnbHON CTpaTUdUKaLUM BOLHBIX MacC npu rapaHTUPOBaHHBIX MUHUMAMb-
HbIX KO3(MPULMEHTAX CMELLEHNA N KOIDPULMEHTAX HEKOHCEPBATUBHOCTM
BELLECTB NO NMUMUTUPYIOLLMM Ce30HaMm roga 95 %-Holn oGecrneyeHHOCT!.

[na npmbBpexHbIX BO4 MOPEN B Ka4eCcTBE pacyeTHbIX YCNOBUIA B COOT-
BETCTBUMU C [4] NPUHUMAIOT:

a) rmaponoruyeckme U rapoxMmMyeckne AaHHble BogHoro obbekra Ans
HavmeHee BnaronpUATHOro Neproaa;

6) caHWTapHble NoKasaTenu COCTaBa WM CBOWCTB BOAblI B Mepuog ee
Hanbonee MHTEHCUBHOTO NCNONb30BaHMS,

B) XapaKTepHYH MUHWManbHYI CKOPOCTb MOPCKOrO TEYEHUS!, COOTBET-
CTBYIOLLYIO cpefHEMECSUHON 95 %-Hon 0BeCne4YeHHOCTH.
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doHoBas BEPTMKANDb B UHTEPECYEMOW NPUBPEKHON YacT MOPA A0KHA
OblTb PacnonoXeHa BHe 30Hbl BNWSHWS Bbinycka (Ha pacctosiHun 6onee 5 km
OT BbINycka).

4.10 OnpepeneHve YCROBHON QOHOBOWM KOHLEHTpauuu ana nwoboro
BELLECTBA 3aKMUaeTCs B HaXOXAEHUN ee 3Ha4yeHUsl, COOTBETCTBYHOLLEroO
BblLLEYKa3aHHbIM PaCYETHBIM MMAPONOrMYECKAM yCnosuam. Jnsa nepuogude-
CKW MEpEeCchIXaroWwmnx 1 nepemepsarolmx y4acTKoB BOAOTOKOB 3HaYeHue yc-
TNOBHOWM (hOHOBOWN KOHLUEHTpauum BellecTsa ang ycraHoenenuns HAC paccun-
TbIBAIOT TONMbKO B TOM Crydae, ecnu cOpoc CTOUHbIX BOL OCYLLECTBNAETCA
TONBKO B NEPUOA Hann4Ms B BOZOTOKE BOAHOrO CToka. B cnyyae, ecnu cbpoc
CTOYHbIX BOA B py4eint unun Ganky, KOTopble NePUOLNYECKN NEPEChIXaloT unm
nepemep3aloT OCYLLECTBNSETCA KPYrMorogmMyHo, TO 3TOT pydein unun Banky
(BOAOTOK-NPUEMHWK) CNEAYET CYMTaTb AONOMHUTENBHBIM KONMEKTOPOM CTOM-
HbIX BOZ A4N151 AOCTaBKM UX B OCHOBHOW BOLHbIA OBBLEKT C NMOCTOSIHHLIM BOJ-
HbIM CTOKOM.

4.11 [ns BOOOTOKOB B Crny4ae HepaBHOMEPHOro pacnpegeneHnss KoH-
LeHTpauun BeLLECTBa B CeYEeHUN 3aaaHHOro OOHOBOMO CTBOpA (Hanpuwvep, B
30HE HEMNOSHOro CMELLEHNA PEYHOM BOAbI CO CTOMHOW BOAOM MM BOAOMW Npu-
TOKa) Hambonee BaXHbIM NapaMeTpoM SBNSETCHA Ta ycnoBHas (ooHOBas KOH-
LieHTpauus, KOTopasi paccuuTaHa OTAENbHO ANS CTPyU C Hambonee BbICOKON
KOHLEHTpauveln 3Toro Bellectsa (fanee 3Ty CTpylo Oyaem HasbiBaTb KOH-
TPONBHOW CTPY&R unu, eCnv paccMaTpuMBaeTCs BUSAHUE Ha XUMUYECKUA CO-
CTaB peyHol BOAbl KOHKPETHOrO cOpoca CTOYHBIX BOA, MAaKCUMAnbHO 3arpss-
HEHHON CTPyén). 3HayeHne yCrnoBHOW (POHOBON KOHUEHTpaLmu BELecTBa,
Nony4YeHHOe B KOHTPONBHOM CTpye 3afaHHOro ¢ooHOBOrO CTBOpa BOAOTOKA,
NpeLCcTaBnsioT, Kak KOHEYHbIN pesynbTaT pacyeTa.

412 [Ins pacyeta yCNOBHON (POHOBOW KOHLEHTpaLuu BelecTsa WUc-
NoNb3yloT Pe3ynbTaTbl CUCTEMATUYECKUX HaOMNIOAEHUA, Npu NONyYeHUU Ko-
TOPbIX HE U3MEHAMUCH!

- meToguka otbopa u aHanusa npob Boabl;

- BOAHbIV pexkMm BOAHOIO 06LeKTa (3aperynuposaHue, 3abop Boabl U T.N.);

- XapakTep NOCTYNNEeHUs pacCMaTpyMBaeMblX XMMUYECKUMX BELLEeCTB Ha
BbILLIEPACMNONOXEHHOM y4acTKe BOA0TOKa.

3HaueHUs1 OTAENbHbIX KOHLEHTpauuin U3MepsieMblX nokasaTenemn,
BKIOYAEMbIX B pacyeT YCNOBHbIX (POHOBbLIX KOHLIEHTpALMIA, AOMKHbI COOT-
BETCTBOBATb UX €AUHMLAM U3MEPEHUs, UCNOMb3yeMbIM MPU BBOAE B 3neK-
TPOHHYIO 6a3y rMapPOXUMUYECKMX JaHHbIX.

4.13 Mpwn pacdeTte ycnoBHOW (POHOBON KOHLIEHTPaLMKU BELLECTBa Cne-
LYET yuuTbIBaTb TOJSIbKO TE€ CTBOPbI, BEPTMKANW W rOPU3OHTHI HABNIOAEHWIA,
rae Npy exxeMecsiyHoOW, exeaekaaHomn unu ewe 6onee apobHON BO BpEMEHU
cucteme otbopa npod BOAbLI UMEIOTCH JaHHble HE MEHEe YeM 3a OAWH roj,;
npu 6—11pasosom oToope Npob BoAbl B rog — HE MEHee YeMm 3a AByXNEeTHUA
nepvog,; npu 4-5 pasosom otbope npob Boabl B rof — HE MeHee Yem 3a
TpexneTHuii nepuog. OCHOBHOE YCIOBUE COCTOUT B TOM, YTOObI HabniogeHns
NPOBOAWUIIUCE BO BCE XapaKTepHble nepuogbl (CE30HbI) FOAOBOrO UMKna v
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MWHMMAIbHOE YMCMO AaHHBIX B K&XXAOM CE30HE 3a pacyeTHbIA nepuog 6bino
He MeHee Tpex.

4.14 Tpy OTCYTCTBAN Ha BOLOTOKE GOOHOBLIX CTBOPOB, a BOgoeMax ¢o-
HOBbIX BEpTUKanen HabniogeHnn, yaoBneTeopsowmx 4.5 n 4.12, pacyeT yc-
NOBHbIX POHOBbLIX KOHLUEHTPALUWUA XMMUYECKUX BELLECTB BO3MOMXEH TOMbKO
nocne nposegeHnst Heo6XoAMMbIX AONONHUTENBbHBLIX HabnoAeHWUIA.

OT160p 1 aHanu3 Npob BOAkLI B BOGHOM OOLEKTE fOIMKEH NPOBOAUTLCS B
COOTBETCTBMM C TpeboBaHuAMM, w3noxeHHbimu B PO 52.24.309 nu
P 52.24 353.

4.15 B cootBeTCTBUM C [4] pacyeTHble 3HAYEHMS YCIOBHbIX (POHOBBIX
KOHLEHTpauni XMMUUECKNX BELLUECTB, NPeAHAa3HAYeHHbIE ANA YCTaHOBNEHUs
HAOC, aercTBUTENBHBI B TEYEHWE MATU NET CO AHSA Bbigaun ouUnanbHOro
OTBETa Ha 3anpoc, Nocne Yero NoAnexar NepecMmoTpy (NopsAOoK 3anpocos U
OTBETOB pacCMOTpPeH B pasaene 7). Ecnu ycnosHble (OOHOBbIE KOHLIEHTpa-
UMM XUMMYECKUX BELECTB npu ycTaHosBnenun HAC wcnonb3oBanuch Ans
pacyeTa pasbaBneHns CTOYHbIX BOA, TO MX NEPECMOTP AOIMKEH OCYLLECTB-
NATBCA Yepes Tpu roga nocne cpoka yreepxaeHus HOC. B cnyuvae cywect-
BEHHOrO M3MEHEeHWs1 BOAHOro pexuma BOAO0TOKa, a Taioke BBOAA, 3aKpbITUA
U PEKOHCTPYKLUMWN KPYMHbIX NPeanpuaTui, copackiBalolMX CTOYHbIE BOAbI
Ha BbILLEPACMONOXEHHbIX y4acTkax BOAOTOKA, 3HAYEHUs1 YCIOBHON (POHOBOM
KOHLIEHTpauMn BELLECTB HE3aBUCMMO OT CPOKOB WX YCTaHOBMeHus obssa-
TENbHO J,0MKHBI KOppekTuposaTkes, a HOC nepecmarpusarscs.

5 TMopsapok pacyeta YCNOBHbIX (POHOBbLIX KOHLEHTpaLUN
XMMHMYECKUX BelleCTB B BOAE BOOHLIX OOLEKTOB B CTBOpax M
BepTUKanNsX CUCTEMATUUYECKUX TN POXMMUYECKUX HaBnoaeHUI

5. B cootBeTcTBUM C 4.5 33paHHble POHOBLIE CTBOPLI (BEPTUKANN) ANA
pacyeTa yCrnoBHON POHOBON KOHLEHTPaLMN XUMUHECKOTO BELLECTBA J0MKHbI
pacnonaratbCs B BOAHOM OObEKTe BHE 30Hbl BMUSHUS pPacCMaTpyvBaeMoro
BblMyCKa CTOYHbIX BOA,.

5.2 Ing BOAOTOKOB MO Crneuuduke BblYMCAUTENBHBIX onepauni ycnos-
HO MOXHO BblAENUTb YETbipe BO3MOXHblE MOCnejoBaTefbHble npoueaypbl
pacyeTa, CBA3aHHble C ornpefeneHWeM YCMOBHOW (DOHOBOW KOHLUEHTpauum
XUMUYECKOro BELLECTBA:

1) BblAENEHNE B 334aHHOM (POHOBOM CTBOPE MaKCUManbHO 3arpssHeH-
HOM CTPyM (NpW Hanu4Mn HECKONbKUX BEPTUKanen B POHOBOM CTBOpE Ha-
ontopeHns);

2) OLeHKa JOCTOBEPHOCTM CTaTUCTUYECKOA CBA3SKM MEXAY KOHLUEHTpauu-
€1 BEeLWeCcTBa N pacxoioM BOAbl B BOLOTOKE (OTAENBbHO ANS MakCMMAIbHO
3arpsAsHEHHOW CTPYM U OCTanbHOW Macchl BOAbl B BOAOTOKE, ECNN OHU Bbige-
NeHbl) C NOCMNEeAYIWMM NMPU HanMuuMn AOCTOBEPHON CTaTUCTUHECKON CBSA3U
pacyeToM YCrOBHON (HOHOBOW KOHLIEHTpauuu BeLLeCTBa NO NONyYeHHOMY
YypaBHEHUIO perpeccuu;
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3) pac4yeT ycnoBHON (POHOBOW KOHLIEHTpaLMKN BELLECTBA C yYETOM Yac-
TOTbl HAONIOAEHWIA:

- HaBAEHNA NPOBOAMIUCE HE pexe, YeM OAWH pas3 B Mecsl;

- HabnAEHMA NPOBOAMITUCE PEXE, YEM O4UH pa3 B MecsL;

4) nepepacyeT YCroBHONW (POHOBOW KOHLUEHTpauuu BellecTBa, nony-
UYEHHOW B CTBOPE CUCTEMATUYECKUX MAPOXUMUYECKUX HABNIOAEHWIA, B ApY-
rOM HWXKEPaCNOSIOXKEHHbIA (POHOBLIA CTBOP BOAOTOKA (NPW Hannunm mexay
POHOBbLIM CTBOPOM Y MECTOM paccMaTpuMBaeMOro BblifyCka CTOYHbIX BOg, CY-
LLIeCTBEHHbIX AOMNONHUTENbHBIX UCTOYHUKOB STOrO BELLECTBA).

Ons BOOOEMa KparWHe BaXHbIM SIBNSETCA BbIOOP NpeAcTaBUTENBHOMN
hOHOBOW BEpTUKaNM HabMNAEHWA, XapakTepusyrowen (OHOBbLIN YpOBEHb
pexvMa KadecTBa BOAbl B 30HE OTCYTCTBUSI BIINAHWA Ha HEro paccmarpu-
BAEeMOro BbiMyCka CTOYHbIX BOA W, NO BO3MOXHOCTM, APYrnx Gnmsnexarmx
cBpocoB CTOUHbIX BOA. [ANA BbINONHEHWA AAHHOW 3ajauv cnepjyet npepsa-
pUTENBHO MPOBECTM aHanu3 HanpaeneHwWin npeobnagarwmx BETPOBbIX U
CTOKOBbIX TEYEHWUA UMM UX COBOKYMHOCTU B 30HE BOAOEMA, MpUneratwoLwen K
MeCTY BblnyCKa CTOUHbIX BOA.

5.3 B BOAOTOKE BblaeneHne B 3a4aHHOM (hOHOBOM CTBOPE MakCumarnb-
HO 3arpsi3HEHHOW CTPYM NPOBOAUTCA TONBbKO B TOM Criydae, eCnm Ynucno Bep-
Tukanen otbopa npob BoAbI B paccMaTpyBaeMoOM CTBOPE NpeBbllLaeT egu-
HULy, 1 06beM HabnoAeHU B KaXKA0M BEPTUKANWN COOTBETCTBYET YKa3aHHbIM
NOSIOXKEHUAM B NyHKTE 4.12.

5.3.1 InsA Kaxxgon BepTvKanu HabngeHun B ceveHun hOHOBOro CTBO-
pa BOAOTOKa (MM (POHOBOW BEPTUKaNM BOAOEMA) pacCUUTbIBAIOT cpeaHee
3HaYEHUE KOHLIEHTpauun paccMaTpuBaemoro Bellectsa C ®(cp)’ mr/am®, no

dopmyne
1 n
Coer) 7,2, S (1)
roe C 6. i-€ 3Ha4YeHMe KOHLEHTpaUun BELLIEeCTBa Ha BEPTUKANW;
> 3
N — 4YUCINO 3HAYEHWI Cth,i , B3ATbIX ANA onpejeneHus an(cp)’ Mmr/pm°.
Mepen pacuetom C (cp) U3 pacCMaTpMBaEMbIX PSOB KOHLIEHTpauun

BeLLeCTBa AOMKHbI BbITb YAaneHbl aHOManbHO BbICOKME UM HU3KUE 3HAYEHUA
KOHLEHTpauum, NOSBNEHUE, KOTOPbIX MOXET OblTb CBSI3aHO TOMNbKO C rpyObiMuy
owwubKkamm Npy NONy4YeHUA UHPOPMALMN UNN aBapPUAHBIMA CUTYaLMAMU Ha
BOAHOM OObeKTe.

5.3.2 B BogoTOKE B (POHOBOM CTBOpE HabnAeHUa BepTUKanb, Ans KO-
TOPOW NOMy4YeHHOe 3HaYeHWe CpeAHen KOHLUEHTpauuM Havbonbluee, NpuHU-
MatoT 3a OCHOBHY (OMOpHYH). Ecnu KoHUeHTpauma Bellectsa B OCHOBHOM
BEPTMKanNM HabnMioAEHNs CYLLECTBEHHO OTNNYAETCH OT KOHLUEHTpauuin 3Toro
BELLEeCTBa B «COCEAHUX» (Cpasa 1 cnesa) BepTukansx, To CnefyeT cYuTaTh,
YTO pesynbTaThl HAbNASHUN B OCHOBHON BEpPTUKaSIN XapakTepusyroT kade-
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CTBO BOAbl B MaKCVManbHO 3arpsi3HEHHOW CTpye (MEeTOAbl COMNOCTaBNEHUA
BbIGOPOUHBIX PAAOB AaHHbIX yka3aHbl B 5.3.6).

ECnn KOHUEHTpaums BellecTBa B OCHOBHOW BepTUKanu HabniogeHus
OTNNYAETCA OT KOHLEHTpauuh 3TOro0 BELLeCTBA B OAHOW WM HECKONbKUX
«COCEAHWX» HECYLLIECTBEHHO, TO MPUHUMAIOT, YTO BCE 3TV BEPTUKANMW pacno-
NOXeHbl B OfHOW KOHTPOMbHOW cTpye. [N nonyyeHns eAuHOrO psaa KOH-
LeHTpauui, XxapaKkTepusyoLmnx COCTaB BOAbI B 3TOW CTpye, pesynbTaTbl Ha-
OnrogeHVn, NonyYeHHbIe B YKa3aHHbIX BEPTUKaNsAX HabnoAeHUs 3a pacyeT-
HbI Neprog, 06besnHSIT.

5.3.3 [Ina BOAOTOKa M BOZOEMA NpWU HanM4Mn HabMAEHUA Ha BEpTU-
Kann B HECKOJSIbKMX FOPU3OHTaxX (MOBEPXHOCTb, CepeanHa, NPUAOHHBIA ropu-
30HT) MONYYEHHbIE AaHHbIE YCPeHSIOT (BaXKHBIM NMPU 3TOM SIBASIETCSA YCNO-
BME HanuMuus B 3TUX rOpU30OHTaxX OAMHaAKOBOro obbema HabnogeHui 3a pac-
YETHbIN Nepuos). PaccMOTpeHre AaHHbIX B BEPTMKANSIX OTAESIbHO MO ropu-
30HTaMm HeuenecoobpasHo, T.K. MPOLUECC BEPTUKASIbHOMO MepemMeLlMBaHns
BOAHBIX MAcC B BOAHbIX 0ObekTax (B T.4. B HEMMyOOKMX BOoAOEeMax Npu BET-
POBOM NepemMeLLIMBaHnmn) NPOUCXOAUT B Npegenax HebonbLUMX pacCTOSHUNA.

5.3.4 MNpouenypa pacyeTa ycnosHON (hOHOBOWM KOHLIEHTPaLMM BeLLeCTBa
Mo AaHHbIM B BbIAENEHHON (POHOBOW BepTUKanu HabnopeHus (B BOAOTOKe
BO3MOXHa OB6beAVHEHHaA COBOKYMHOCTb BEPTUKANEA B BbIAENEHHON MaKCu-
MarnbHO 3arpsi3HEHHON CTPYE) BbIMOMHSAETCA NO OAHOMY M TOMY Xe anropuTMy.

Ans yckopeHus npoueaypbl pacyeTa yCnoBHONW (POHOBOW KOHLIEHTpa-
LuuuM BeLecTsa no AaHHbIM B OHOBOM CTBOpE Unu (haHOBOW BEPTUKANMW CUC-
TeMaTUYecKnx ruapoxmmMmuyeckux HabnogeHun cnepyet UCnosnb3oBaTtk MNpo-
rpammy «XM—POH3» B COOTBETCTBUM C NPUIIOKEHUEM A.

5.3.5 Ecnu ans BOAOTOKa NpeanonaraeTcs NpoBefeHue nepepacyeta
YCINOBHON (POHOBOW KOHUEHTpaUMKU BELLUEeCTBA B HWDKEPACTONOXEHHbIN ¢o-
HOBbIN CTBOP, TO B UENsX BblAENEHUS AOMOMHUTENBHON CTPYU BbIMOMHAIOT
ycpenHeHne pesynbTatoB HabnoaeHun B BepTUKansax HabnwaeHus, He Bo-
LLUeALLNX B KOHTPOSbHYIO CTPYIO.

Ecnn u3BeCTHO, YTO NMPOWUCXOAUT MEPUOAMYECKOE MOCTYMIEHWe pac-
CMaTpuBaeMoro BeLecTBa OT Kakoro-nubo WCTOUHUKA, PaCMONOXEHHOro
BbllLe 3afaHHOro (POHOBOro CTBOpPA BOLOTOKA, TO CrieayeT NonbITaTbCA Bbl-
AenUTb KOHTPOMbHYIO CTPYKO NyTEM aHanorM4yHOro aHanu3a faHHblX, HO C
YYETOM TOMbKO TEX NEPUOAOB, KOr4a MPOUCXOAWT MOCTYNNeHne B BOAOTOK
paccmaTpusaemMoro BeLecTBa C BogamMu 3TOro UCTOUHMKA.

B ¢oHOBOM CTBOpE BOAOTOKA CrieayeT BbigensiTb He Bonee AByX yc-
FIOBHO M30/MPOBaHHBLIX MAacC BOAbI: KOHTPOMbHYIO CTPYIO U OCTanbHY YacTb
peyHoNn Boabl C 6onee HU3KMMU KOHLIEHTPALMSMUY BELLECTBA.

B BogoTOKE B Cnyyae NpPOBEAEHUS NepepacyeTa YCrNoBHON (POHOBOW KOH-
LeHTpaummn B HWKEPaCNONOXEHHbIA (POHOBbIA CTBOP ANSA K2XKA0N BblAENIEHHON
CTpyV OMNpEAensioT NPUMEPHYI0 CPEAHIo JOM0 pacxoAa BOAbl B MEXEHHbIA
nepvos. OnpeaeneHve nocneaHen OCYLLECTBNSIOT COBMECTHO C raponoramv
NocpeacTBOM aHanu3a pacnpeaeneHust pacxoaa Bofbl B NOMNEPEYHOM npodune
(POHOBOro CTBOPa BOAOTOKA M aHaNM3a MECTOMNONOXKEHNS B 3TOM CTBOPE TOYEK
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oT60pa NPoB BObI, OTHECEHHBIX K COOTBETCTBYOLLEN CTPye .

MepepacyeT yCNoBHOW (POHOBOW KOHLUEHTpaUuW BELLeCTBa B 3afaHHbIA
HKEPACTONOXKEHHBIA CTBOP PEKN MOXET OCYLLECTBRAATLCA TONBbKO C MOMO-
Wb MpunaraeMon K pykoBoAsILLIEMY AOKYMEHTY nporpammbl «FXM—toH4» B
COOTBETCTBUM C UHCTPYKLMEN, NPpUBEAEHHON B NpurioxeHumn b.

5.3.6 OuUeHKY 3HAYMMOCTU OTNUYMA CpaBHUBAEMbIX BbIGOPOK KOHLIEH-
Tpauuin BeLLeCcTBa CreayeT OCYLLECTBAATL C NMOMOLLbIO HENapameTpuyeckoro
CTaTUCTNYECKOro kputepus Bunokokcona-ManHa-ButHu (kputepui u,, ) [6].

CyLHOCTb AaHHOM METOAMKN 3aKMYaeTCs B CreayoLlem.

3HaueHus1 KOHUEeHTpauuin obeunx BbIBOPOK pacnonaralT B obLLy BO3-
pacTaloLLylo NocnesoBaTenbHOCTb, HanpumMep, B BUAE

Y1 X4 X2 Y2 Y3 Y4 X3 Y5 Y6 X4,
r4e X1, ... , X4— KOHUEHTpauMmn nepeomn BbIGOPKY;
Y1, ..., Yo — KOHLEHTPaLWK BTOPOW BbIGOPKM.

Kakgomy 3Ha4YeHMo KOHUEHTpauuu B OBOLLEn BospacTatoLenn nocneno-

BaTENbHOCTU NPUCBaNBAIOT PaHr, Hanpuvep

Y1 X1 X2 Y2 Y3 Ya X3 Y5 Y6 X4 )
1 23 4 5 67 8 9 10
Ecnv B nepsoi 1 BTOpoW BbliGopkax MMETCA OANHAKOBbIE MO 3HaYEHUIo
KOHLIEHTPaLMN, TO KaX40MY M3 HUX NMPUNMCbIBAETCA CPEAHEE 3HAYEHME paHra.
Hanpumep, ecrnu x, = y», TO ANA pacCMOTPEHHON NOCNeA0BaTENbHOCTU

Yi X1 X2 Y2 Yz Y4 X3 Y5 Y X4 (3)
1 2 3635 5 6 7 8 9 10.
Mpu X2 = y» = y3 nonyynm
Yi X1 X2 Y2 Y3 Y4 X3 Y5 Yo X4 4
12 4 4 4 6 7 8 9 10
Hdanee oTaenbLHO ANA KaXaon BbIOOPKU NOACHATBLIBAKOT CYMMY PaHroB.
Hanpumep, Ansa nocnegosartenbHOCTU (3) NonyyYnm
- 4NA nepson BbIOOPKM
X1 X2 X3 Xy4
2 357 10 5)
CyMMa paHros pasHa 22,5;

" BoaMOXHbIe OLIMGKM MpU TAKOM OPUEHTMPOBOYHOM BbIAENEHUM Pacxoaa BOAbl,
OTHOCMMOFO K KOHTPONbLHOW CTpye, Kak MpaBuio, NOMHOCTLIO KOMMNEHCUPYHOTCA 3anacom
HafEeXHOCTW UCMONb3yEMbIX METOAOB pacyeTa CMeLleHUst U pasbaBneHns 3arpssHEHHbIX
macc Bogbl B peke. OfHaKo Npy BHOBb OpraHW3yeMblX UCCNEeAoBaHMsX cneayet UMeTb B
BUAY, YTO NPABOMEPHOCTb OTHECEHWUS MONYYaeMbIX 3HAYEHWIA KOHLIEHTPaLMIA KO BCEW Bbl-
AensieMol OTHOCUTENbHO OAHOPOAHOM MO XMMUYECKOMY COCTaBy Macce peyHou Boab! Gy-
AeT Haubornee BbICOKa B TEX CTBOPAX, rAe O0TOMPatoTCs ycpeAHEHHbIE (CoCTaBHble) Npobbl
BOAbI NO BCEMY CEYEHUIO STOW BbIAENEHHOW KOHTPONBHOW CTPYW.
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- ANs1 BTOPOW BbIGOPKK
Yi Y2 Ys Y4 Y5 Ve
135 5 6 8 9 (6)
cymma paHros pasHa 32,5.
3HaueHUs KpUTEpWs U, ompeaenstoT no opmyne (7) unv (8):

e =r1_£1_(%_+ﬂ, @)
u»=—n2(l722+1)+/71/72—7'2, ®)

roe Ty — MeHbLUas CyMMa PaHroB B CPaBHBaEMbIX BbIGOpKaXx;
N, — YUCINO 3HAYEHWNIA KOHLIeHTPaLmi B BbIBOPKE C CyMMOW paHros Ti;

T, — Borbluas CyMma PaHroB B CPaBHUBaEMbIX BbiGOpkax;
N, — YNUCNO 3HAYEHUA KOHLIEHTpaLmi B BLIOOPKE C CYMMOW paHros To.

Hanpumep, ans nocnegoBaTtensHOCTU (3) nonyyuum
o =22,5-i;+l)=12,5. ©)

Ecnv uncno aanHbix B 6onblueit M3 cpaBHUBaEMbIX BbIOGOPOK m MeHee
WM paBHO BOCbMM (mM* < 8), TO paccuMTbIBalOT TEOPETUYECKOe (KpuUTude-
CKOe) 3HauyeHue KkpuTepus Ut no oopmyne

ur = (0,448 m* - 0,301)n*- 0,287m* - 0,204, (10)
rae n* —uncno AaHHbIX B MeHbLLEN 13 CpaBHUBAEMbIX Bbl60pOK.

MpumeyaHne — PesynbTar, nony4YeHHbIN no cdopmyne (10), okpyrnsoT Ao nep-
BOTO 3HaKa rnocre 3ansTow.

B Tom cnyyae, ecnm paccunTaHHoe 3HaveHve v, Gonblie Ur, TO OTnu-

yre MEXIY CpaBHUBaEMbIMW BbIGOPKaMM MPUHUMAKOT HE3HAYVMMBIM.
Hanpumep, ansa nocnegosatensHOCTM (3) m*= n, = 6; n*= ny = 4;
u,= 12,5, ur =7,6. CnepoBaTenbHO, OTNMYNE CPABHMBAEMbIX BLIOOPOK KOH-

LieHTpauunin NnpuHMMaeTcs HesHauMmMbiM (npu P=0,90).

Ecnu uncno panHbix B GonbLuen seibopke Gonee BocbMu (M* > 8), To
OUEHKa OTNUYMS CpaBHMBAEMbIX BbIGOPOK KOHLEHTpaLWi MPOBOAUTCA MO

KPUTEPWIO Z, KOTOPbIN NpeAcTaBnseT coboil NpUGIMKEHHO HOPMUPOBaHHYIO
BEMMYUHY, pacnpeaeneHHyo N0 HOPMArbHOMY 3aKOHY

Uy —O,Sm*n’t -0,5 u,-05 (m*n* +1)

- * * * * - * * * * : (11)
mn (m +n +1j 0,289Jm n (m +n +1)
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B Tom cnyuae, ecnv paccuutTaHHoOe 3HaYeHne z nonagaeT B MHTepBan
-1,28<z<1,28, TO OTNMYNE MEXAY ABYMS CpaBHUBaEeMbIMWN BbIOOPKaMM KOH-
LUEHTpauuii NPUHUMAIOT HEe3HauYMMbIM npy P = 0,90.

5.4 [Ins BOAOTOKOB OLIEHKY BO3MOXHOCTW YCTaHOBMEHUS U MUCMONb30-
BaHWSA AN PACYETOB YCMOBHBLIX (POHOBLIX KOHLIEHTPaLUMN CTATUCTUYECKUX
CBSI3e Mexay KOHUeHTpauwen eewectea C 1 pacxoaom Boabl Q OcyLlecTs-
NS0T B TOM Cnyyae, ecnu Ha agaty otbopa npo6 npeacraBneHbl 3HaYeHus!
pacxofa peqHon BOAbI.

5.4.1 KoppensunoHHbIR aHanus Ana oueHKN CTaTUCTUYECKOW CBA3U TU-
na C=f(Q) xenaTtensHO NPOBOAUTb C UCNOMb30OBAHNMEM NEPCOHANBHOrO KOM-
netotepa (MK). Ecnu gaHHbIn aHanu3 BLINONHAIOT «BPYYHYIO», TO ANS BbISC-
HEeHUs1 BMAa CTaTUCTUYECKOW CBA3W (NPSMONUHEnHas, norapudmuyeckas,
SKCMOHEeHUMarnbeHasa) BHa4Yane BusyanbHO aHanusvpyloT XapakTep pacnpege-
NeHns Touek Ha rpachuke ceasm C=f(Q). 3atem nocne BbibOpa BUAA CBA3N
NPOBOAST KOPPENALMOHHBIA aHanM3 NMMHeapuM3oBaHHON CTaTUCTUHECKOW CBSI-
3u. Mpw ncnonbsosanum MK ana aHanusa nuHeapusoBaHHbIX ceAsen C= f(Q)
paccmaTpyBaloT CreayroLme ypaBHEHUS perpeccum

y=a+bx, y=ab”*,
y=a+bx?, y —ab*®
y:a+§, y=ab'x,
y=a+b-lgx, y:aXb,
7
y_m, y=+a+bx (12)
}’=ﬁ, y=Va+bx?,

X - /a+£
Y= ax+p’ V= x’
1 _ ,
Y= arbiox y=va+blox.

CratncTuieckas CBsi3b NPUHUMAETCS 3HAYMMOW, ECN OHa Y40BMNETBO-
psieT napameTpam, NpUBEAEHHbIM B Tabnuue 1.
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Tabnuua 1 — Kputepun OLeHKM KayecTBa CTAaTUCTUYECKNX CBA3EN [7]

Yucno uneHos | KoadbdumumeHt Sce Kateropus
paaa n Koppenauum r o KayvecTtBa
Cs. 0,80 [0 0,40 sKriou.
[o 15 Bkriow. | OT 0,80 300,70 | OT 0,40 0 0,70 éog:;”:; T
BKJTHOM. BKJIHOM. A p
Cg.0,88 Lo 0,45 Bkniou.
! ’ Xopowuasa
OTBLﬁIf)‘ﬁ_ZS 070,88 200,66 | Cb.045 100,75 yAgB;'JeTBopman o
BKITHOM. BKITHOM.
Cs. 0,86 Lo 0,50 Bkntou.
3 3 Xo
Ce.25 0708640060 | 0105020080 |}, g:ﬁl I
BKIHOY. BKMHOUY. A P

B Tabnuuy 1 BKNOYEHbI NapaMeTpsbi:
O - CpefiHeKBajpaTUYECKOE OTKIOHEHNE, onpejenaemoe ANa aHanusu-
pyemoro psija sHa4eH1in KOHLIEHTpaumm BeLecTsa no dopmyne

2 (5Cai)
- Z(Cda,/) - .
n-1 '

(13)

S — CpegHekBagpaTnyeckan NOrpeLlHOCTb PEe3ynbTaToB NPOBEPOM-
HbIX Pac4eTOB 3HAYEHUIA KOHLEHTpaLmM BELLECTBA N0 HaAEHHOMY ypaBHe-
HUIO perpeccun, onpeaensieMasi no gopmyne

: 2
Sen = \/Z(ch,/—cqo@)/)
n-2 ’
;— PacyeTHoe 3HauyeHve KOHLeHTpaLuun BeLllecTsa, nony4eHHoe no

(14)

rAe ch(p)

YP3BHEHWIO PErpecciy Mo TeM AakHbIM PaCXOAA BOALI B BOAOTOKE, Mpu ko-
TOpbIX Gbina 3achukenpoBaHa (akTieckas koHUeHTpauns Cy ;.

r — KO3(PULMEHT KOPPENALMM NIMHEAHOW CBA3N Mexay napameTpamu
C‘cb ;W @, onpeaensiemblii No copmyne

(chl Cq)CpJ Qcp
\/Z(Cq)’/'—cq)_cp) ( i—OCP)2

(19)

roe C‘q) i
Cop.cpr Qe

Ecnu npn nnHeapmsaumm CTaTuCTUYECKo CBs3n napameTpbl Cy, ;1 Q;

Q; — HabnioAeHHbIE /- 3HaYeHUs KopPenpyembIX NapameTPOs.;
— cpefHeapuMeTnHecKne 3HaueHns 3Tux napameTpos.
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.1 . 2.
UCNoNb30BanUCh B USMEHEHHOM Buae (Hanpumep, IgCq q, Q/ , /0/. )

T0 B chopmyny (15) ux - 3Ha4YeHUs CneayeT NOACTaBNSATL B TOM e U3MEHEH-
HoMm Buge. Mpy HanMuMn JOCTOBEPHON CTatncTuieckon cesasm C = f(Q) coctas-
NAT HEOOXOANMBIE pacyETHbIE 3aBUCUMOCTU (YPaBHEHUS PErPeccuu).
Cnocobbl yNpoLLEHHOMO YCTaHOBMEHUSI CTAaTUCTUYECKUX CBA3EIN MOXHO
HanTu B paborax [8], [9].
5.4.2 3HaueHue YCrnoBHOW (POHOBOM KOHLIEHTpauUMu BeLLECTBA C, s

Mr/aM®, onpeaensioT no chopmyne

Cl=C,+S

- (16)
o

rae C, - PaccuuTaHHasi Mo ypaBHEHMIO PETPECCMIM CPEAHS KOHLIHTpaLWS

BELLECTBa, COOTBETCTBYHOLLAS PACYETHBIM YCIOBUAM COrMacHo 4.8;
S, - BO3MOXHas MOrpeLLUHOCTb ONpeAeneHus C;).
[+

Mpwn onpegeneHun C; 4N pacTBOPEHHOrO B BOAE KNCNOPOAa UCNOSb-
3yl0T hopmyny
/f i
C¢)—C¢—Sct,pi 17
3HayeHusa napameTpa S., BbIYUCAAIOT NO hopmyne
[+

S :SLZ“” 18
¢~ n (18)

rae f5, — koabpuumenT CTbioaeHTa npu P=0,95 (3HaueHus koadcuLmeHTa

npuBeneHbl B NpunoxeHun B).

Mprvmepbl pPacyeToB YCNOBHbLIX (DOHOBbLIX KOHLIEHTPALMIA XUMUYECKUX
BELLECTB B BOAHbIX OObEKTax NpeAcTasfieHbl B npunoxeHun I,

5.4.3 B poHOBOM CTBOpE BOAOTOKA, B KOTOPOM C YBENUYEHUEM PACXO-
[la BOAbl YBENWYMBAETCH KOHLUEHTPaLMsa paccmaTpuBaeMoro BeLecTsa, no-
MVUMO YCMOBHOW (DOHOBON KOHLIEHTpaLMKU MpU MUHUMAIBbHOM pacyeTHOM
pacxofe BOAbl, LOMOMHUTENBHO NO YPaBHEHWIO PErpeccun pacCuMTbIBaLOT
YCNOBHYO (DOHOBYIO KOHLIEHTPaLMI0 BELLECTBA, COOTBETCTBYIOLLYIO CpeaHe-
MHOroneTHeMy pacxogy BOZbl C(;(O ) N HanbonbLIEMY (MakCUManbHOMY)

cp. MH

CpeAHEMECAUHOMY pacxoay Boabl roga 5 %-Hon obecneueHHOCTU C;(Q )
5%

AHanornyHo cnepyeT NocTynaTb NpU pacyeTe yCnoBHOM OOHOBON KOH-
LieHTpaLmMM XMMNUYEeCKOro BelecTBa B Bogoeme. Ecnu npy yBenvmuernm obb-
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ema Bogoema NPoONCXOAUT yBENUYEeHUEe KOHUEHTpauui BeLweCTsa, TO Cneay-
€T JONOSTHUTENBHO NPOBECTU pacyeT YCNOBHON hOHOBOW KOHLIEHTpauUumn Be-
LLeCTBa Npu CPEAHUX U MakCUMarnbHbIX YPOBHSAX BOAbLI B BOfOEMe (TO eCTb
npu ypoBHAX 50 %-HOW 1 5 %-HoW oB6ecneyeHHOCTH).

5.5 PacueT ycnoBHOM (pOHOBOW KOHLEHTpaLMWU XMMUYECKOIO BELLECTBa
B BOAHOM OObEKTe npy OTCYTCTBUMM YKA3aHHOWM BbilLe JOCTOBEPHOW CTaTu-
CTUYECKOM CBA3U N HaNMUYUN eXXEMECSUHbIX HabNLEHWA 32 XUMUYECKUM CO-
CTaBOM BOJbl HE MEHee Tpex NeT BhIMONHAKT C BblaeneHnem Hanbonee He-
GnaronpuUaTHBIX YCMOBUIA B OTHOLLEHWN Ka4eCTBa BOAblI B FOAOBOM LMKIE No
paccmaTtpusaeMomMmy BellecTBy. Huke nokasaHa nocnefosaTenbHOCTb Tako-
ro pacuera.

5.5.1 B paccmaTtpueaemom uanasoHe NneT U3 pesynbTaTos Habnoge-
HUA WUCKIIOYaKT HenokasatenbHble 3KCTPEMAanbHble 3HauveHuda. Ona 3Toro
paccumnTbIBaOT BENUYMHLL /' 1 /" no chopmynam

Crax —C.
= maxa P (19)
/"= CCP _ Cmin’ (20)
ag

rae Cep, Cmax, Cmin — COOTBETCTBEHHO CPEAHAS, MaKCUMaNbHas U MUHU-
ManbHas KOHLEHTpaWUW BELLIeCTBa 3a paccCMaTp1BaeMblii NEPUOA;
O - CpefHEKBafPaTNHECKOe OTKITOHEHME 3HAYEHNI KOHLIEHTPAaLMM BELLECTBa.
B tom cnyyae, ecrm /' > |, unm /" > |, (rpe Iy - HopmaTuBHOE 3Haue-
HVe, onpeaensiemoe no Tabnuue 2), To B3ATOE ANs aHanuaa akcTpemMarnbHoe
3HaYEHMe KOHLEHTpaUWV BELLECTBA UCKIIOMAETCA M3 pacCMaTpuBaeMoro psi-
A2 AaHHbIX.

Ta6nuua 2 - HopmaTusHble 3HadeHUss napameTpa /y Npu uucne 4neHos
psgan

n I n I n I n I n I

3 1150 | 8 |2030 | 13 |2330 | 18 |2500 | 40 |2.792
4 1,460 9 2,110 14 2,370 19 2,530 50 2,860
5 1,670 10 2,180 15 2,410 20 2,560 200 3,076
6 1,820 11 2,230 16 2,440 25 2,635 250 3,339
7 1,940 12 2,290 17 2,480 30 2,696 500 3,528

5.5.2 MocneaHwin rog HabnoaeHui Ha BOLHOM OOBbEKTe NPUMHMMAIOT 3a
OCHOBHOW (ONOpHBINA). W3 npeabiayLmx neT 6epyT AaHHbIe TOMbKO 3a Te rofbl,
B KOTOPbIX 3HAYEHWUA KOHLEHTpaUuMu paccMaTpuBaeMoro BeLeCTBa HecyLue-
CTBEHHO OT/NINYAIOTCA OT 3HAYEHUIM KOHLUEHTpaUMKN 3a OCHOBHOW rog (npasuna
CpaBHeHNa AByX BbIOOPOK NpuBeaeHbl B 5.3.6). YACNOo neT cucteMaTmyeckux
MAPOXMMUYECKNX HABMOAEHUA, UCNONb3yeMbIX ANA pacdeTa YCNoBHbIX ¢o-
HOBbIX KOHLUEHTPaUWA, HEe OrpaHuuMBaETCH. YuuTbiBasi BaXHOCTb BbiGopa
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OMOPHOIO rofa, B Criyyae CYLLECTBEHHOTO OTNWYUS COAEPNKAHWS B HEM pac-
CMaTpMBaEeMOro XMMMUYECKOTO BELLECTBa MO CPaBHEHWIO C AaHHbIMW Npepbl-
AyLMX NET, CNeAyeT YCTaHOBWUTb BO3MOXHBLIE MPUYMHBLI TAKOrO OTAMUMS U
OLIEHUTb OXMAAEMYIO CTEMEHb UX YCTOWYUBOCTM B nocneaytowme roabl. Ecnun
nocrneaHuii rof no Kakum-rmGo BPEMEHHbIM MpUYMHAM Okasarncs aHoMarlb-
HbIM, TO 32 OMOPHBIN CNEAYET NPUHATL OAUH U3 NPEAbIAYLLMX, KOTAA YCNOBMS
hopMUPOBaHMNSA KauecTBa Bogbl He Gblfin aHOMAaSbHBIMM.

[lns BOAOTOKA CNEAyeT UMETb B BUAY, YTO €CIM ANsl ONPEAENEHUs] yC-

JIOBHOM (OOHOBOM KOHLUEHTpauuu BeLecTsa Cq*) BblAeneHa KOHTPONbHas

CTpysi, TO BbIGOp uicna neT Ana cratucTudeckon obpaboTkn NpOBOAAT OT-
JEenbHO NO AaHHbIM, XapaKTepusyoLWMM CoAepXaHue BeLLecTBa B KOHTPOIb-
HOW CTpye, WU JaHHbIM, XapakTepu3YHOLMM €ro COoaepXaHue B OCTaribHOW
Macce BOAbl BOAOTOKA.

5.5.3 BblbpaHHble gaHHbIe Ans pacyeTa YCnoBHOW hOHOBOW KOHLIEHTPa-

Lnn BelliecTsa C;) CBOASAT B rpagaumu no mMecsuam (4mcrno rpagaumin — 12).

M3 Kaxkgon BblAENeHHON rpajaumm UCKioYalT HenokKasaTernbHble JKC-
TpemarnbHble 3HaYeHWA KOHLeHTpauun cornacHo 5.5.1.

Hanee, ecnun xots Obl B O4HOM MeCsLE YMCNO AaHHbIX OKas3anocb Me-
Hee TpeX, TO NPOAOCITKEHME pacyeTa BO3MOXHO TOSbKO B COOTBETCTBUU C 5.6.

5.5.4 B BblgeneHHbIX rpagaumax paccyunTbiBalOT CPEAHIO KOHLUEHTpa-
uunto Bewectaa. Mecsay ¢ HanbonbLUMM 3HAYEHWEM KOHLIEHTPaLMK BELLECTBA
MPVHAMAIOT 32 OCHOBHOW (ONOpHbIW). ECnun 3HauYeHua KOHUEHTpauuu selle-
CTBa B 3TOM MECALE CYLLECTBEHHO OTNMYAKOTCA OT 3HAYEHWUIA KOHLUEHTpauni
B OCTaslbHbIX MECALAX, TO BEPXHIOK AOBEPUTENBHYIO rPaHuLy CpeaHen KoH-
LeHTpaunm BellecTBa B OCHOBHOM MeCsiLie MPUHUMAIOT 32 UCKOMOE 3Haude-

HWe YCNOBHON (POHOBOW KOHLEHTPALIMM BELLECTBA C. . dopmyna Ans pacye-
) Y.

Ta YCIOBHO (POHOBOW KOHLIEHTPALMM BELLIECTBA C‘;) umeet Bug":

co-c \+Zls
& cb(cp) \/; (21)
rae C (o) ~ CpeaHss KOHLEHTpaLWA BELLECTBa B OCHOBHOM (OMOPHOM) MecsLie;
O — cpefHeKBagpaTu4eckoe OTKIIOHEHUE 3HaYeHN KOHLEHTpaunn B
3TOM MECSILIE;
N —4YUCNO JaHHbIX B rpagauun.

Ecnu oTnumume AaHHbIX B OCHOBHOM (OMOPHOM) Mecsue OT faHHbIX B
OAHOM UMW HECKOMbKUX APYrMxX Mecsauax HeCyLEeCTBEHHO, TO pesynbTaTbl
HabnogeHni, NonasLLME B HECYLLECTBEHHO OTNMYalomecs rpagauum obbe-
AVHSAIOT C pesynbTatammn HabnaeHN B OCHOBHOM rpagaunn. [ins BHOBb CO-

" [na pacTBOPeHHOro KMCHOpoAa OMOPHBIM MECALEeM SBRSIeTC MecAl C Hau-
MEHBLUMM CPEAHMM 3HA4YEHMEM KOHLIEHTpaLMK BelecTea, B popmyne (21) 3Hak «+» cre-
ZyeT 3aMEHUTb Ha «-».
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CTaBMNeHHOW (YBENWYEHHOW) rpajaumn onpefensioT CPEAHIO KOHLIEHTPaLMI.
BepxHsas foBepuTenbHasi rpaHnLa BapbUPOBAHUA CPEAHNX 3HAYEHUIA KOHLIEH-
TpauuiA BELLEeCTBa B STOW rpagauumn, onpegensemas no gopmyne (21), cocra-
BUT MCKOMOE 3HaueHne Cgp .

MpumevaHne - Ecnn nonydeHHoe 3HaveHWe yCroBHOW (HOHOBOW KOHLIEHTpaLmm
C(;) npeBbILLaeT MakcumMansHoe HabnogeHHoe 3HadeHe C ., TO 3TO 03Ha4aeT, YTo-nnbo
Gbinv HempaBubHO BbIGpPaHbl rpagauun (UM Nepuoabl) USMEHEHWA KOHLUEHTpaLun Be-
LecTsa BO BpeMeHW, Nnbo npy AeNCTBUTENBHO BLICOKON W3MEHYBOCTW 3HAYEHWUIA KOH-
LieHTpaummn BeLecTBa B BblgelIeHHOM repuoge Obino NPOBEAEHO HEAOCTATOYHO Habnto-
OEeHWUN Ans pacyeTa YCnoBHOW (DOHOBOW KOHLIEHTpaLMm C(;).

5.6 PacueT ycrnoBHON (DOHOBOW KOHLIEHTpaUMK BeLlecTsa npu Habmto-
JEeHUsX pexe, YeM OfVH pa3 B MEeCHL, BbIMOMHAKT C YYETOM BO3MOXHbIX
BEPCUIA XapakTEPHON BHYTPUrOAOBON NEPUOJNYHOCTA (CE30HHOCTU) U3MEHe-
HVS KOHUeHTpauvm Belectsa. MNocnegHas moxeT OblTe CBA3ZaHa ¢ 0coben-
HOCTAMW TMAPONOMMYECKOrO, TEMNEPATYPHOrO, NEAOBOTO PEXVMMOB BOAHOMO
0oBbeKTa UMM COBOKYMHOCTW 3TUX U APYrux (hakTopos Bo3aencTsunsi. OCHOB-
HOe ycnosue npu nogbope BepcUin — B KaXKAOM Mepuofe (CesoHe) A0MKHO
ObITb HE MEHEE TPEX 3HAYEHWIN KOHLIEHTPaLUWA.

5.6.1 OTOenbHO B K&XOOW BEpPCUU B KaXAOM BbIAENEHHOM nepuoje
(CEe30HE) WCKITHOYaKOT HEMoKasaTenbHbIE 3KCTPEManbHble 3HAYEHUS KOHLEH-
Tpauun cornacHo 5.5.1. 3aTem B KarkaOM BbIAENEHHOM nepuoge (CesoHe)
paccyuTbIBAOT CPeAHME 3HAYEHWUS KOHUEHTpauuu sellectsa. lMNepuop (ce-
30H) C HaubonbLIen CpeaHen KOHLIEHTpaumen BellecTBa B paccMaTpuBae-
MOW BEPCUM NMPUHUMAIOT 38 OCHOBHOW (OMOPHbIR). ECnn 3HaveHne KoHLEH-
Tpauum BELLECTBa B 3TOM Nepuofe CyWeCTBEHHO OTNuYaeTcs OT 3HauyeHUn
KOHLIEHTPaLMn B OCTanbHbIX Nepuojax (CE30Hax), TO BEPXHIO A0BEpUTErb-
HYIO rpaHuLy CpefHel KOHLEHTpauuu BellecTBa B OCHOBHOM nepuoje (ce-
30He) B JaHHON BEpCMU NPUHUMAIOT 3a NpeaBapUTENbHO PaCCUUTAHHYIO YC-
NOBHYIO (QOHOBYIO KOHLEHTPaLMIO BELeCTBa. 3a UCKOMOE 3HAYEHWE YCroB-
HON (POHOBOM KOHLIEHTpauun BellecTsa C; NPUHUMAKT HavbonbLuee u3

npeABapuUTENbHO PacCYMTaHHbIX 3HAYEHUA YCNOBHOW (DOHOBOW KOHLUEHTpa-
UMM BELLECTBA B PACCMOTPEHHBIX BEPCUSX.

Ecnu B paccmaTtprBaemoil Bepcun AaHHblE B OCHOBHOM nepuoge (Ce3oHe)
OTNMYAIOTCH OT AAHHBLIX B OAHOM WU HECKOSBbKUX Nepuoaax (CesoHax) Hecylle-

CTBEHHO, TO UX OObeAUHEHME U pacyeT C(; BbIMNOMHAOT CornacHo 5.5.4.

5.6.2 [Ina BopgoTOKA NPU Hanmuumm B (POHOBOM CTBOPE BblfENeHHON
MaKCUMAaIIbHO 3arps3HEHHOW CTpyn pacueTsl, ykasaHHble B 5.5.3-5.6.1 ana
onpefeneHns YCrnosHo (OOHOBOM KOHLIEHTPaLuK, NPOBOAAT TOMbKO AnA
JaHHbIX, XapakTepuayloLmnx coiepXaHune BelLiecTBa B KOHTPOSIbHOW CTpye.

5.7 OnpeaeneHve yCnoBHON (POHOBOM KOHLEHTPaLWKN MO B3BELLEHHbLIM
BELLECTBAM CrnefyeT NPOBOAUTL MO pesynbTatam HabnioaeHUA, NonyYyeHHbIM
B MEXEHHbIA Mepuog, Korga ux CoaepaHue B BOAHOM obbekte Haubonee

21



Pl 52.24.622-2019

HU3koe. B BogoTOKax BO MHOMMX CryYasx cogepxaHve B3BeLLeHHbIX BELLeCTB
B peKe 3aBuCUT OT pacxoaa Bogbl. py Hanu4unm Takom 3aBUCUMOCTU NS pac-
YyeTa (POHOBOWN KOHLEHTpaLUWK No B3BELLEHHBIM BELLECTBaM CneayeT BHadane
B pesynbTare KoppensuvoHHOro aHanusa yCTaHOBUTb YpaBHEHVE perpeccun
CTaTUCTUYECKON CBA3N MeXAY KOHLIEHTPaUMsMU B3BELLEHHbIX BeLLecTB U
pacxofoM BOAbl, a 3aTeM Mo 3TOMY YPaBHEHWUIO BbIMUCIUTL YCNOBHYIO OOHO-
BYIO KOHLEHTPaLMI0, COOTBETCTBYIOLLYHO MUHUMArbHOMY CPpegHEeMeCAYHOMY
pacxogy Boabl roga 95 %-Hoi 0oBecneyYeHHOCTH, MPY 3TOM NMOTPELLHOCTb pe-
3ynbTaTa pacyeTa rno ypaBHEHUIO perpeccun NpmbaBnseTca K 3HAYEHUKO KOH-
LieHTpaLMn B3BELLEHHbIX BELLECTB, NMONy4YeHHOMY MO 3TOMY ypaBHeHuo. Pac-
YeT yCnoBHON (HOHOBOW KOHLIEHTPALMW MO B3BELLEHHBIM BELLecTBam Ges yde-
Ta yKasaHHOW CTaTUCTUYECKON CBA3SU HE AOIMKEH NPOTUBOPEYNTL YKasaHHOMY
noaxoay. B yacTHocTW, Ans BOAOTOKOB M BOAOEMOB B CE30HE C HAaUMEHbLLMMN
KOHLIEHTPaUMsiM/ B3BELLEHHbIX BELUECTB (OObIMHO 3TO 3MMHSS WX NETHANA
MeXeHb) onpeaensoT BEPXHUN Npeaen BapbUpOBaHNs reHepanbHOW CpeaHen
KOHLIEHTPaLuK, KOTOPbIA U NPUHUMAIOT 3a YCMOBHYIO (DOHOBYKO KOHLEHTPa-
umo. lMpu pacdeTe yCrnoBHON (POHOBOW KOHLEHTPaLMWM MOCNEAHWA O Ha-
OnoaeHN CUUTaOT NPUOPUTETHBIM (ONOPHBIM).

MpumevaHne - [1ns yctaHoBneHus sHadveHuit MK no BaBelleHHbIM BeLLecTBam B
3aBNCMMOCTU OT NPUOPUTETHOIC BrAa BOAOMONb30OBAHNA MCNOMb3YHOT MOJIOXKEeHUA COOT-

BETCTBYHOLLMX PYKOBOLSALLMX AOKYMEHTOB ANS BOAHbIX OOBLEKTOB CaHWTapHO-ObITOBOrO
WNN PbIOOXO3ANCTBEHHOMO Ha3HAYEHUS.

B cnyyae, ecnv agns onpeaeneHns yCnoBHON ¢POHOBON KOHUEHTpaLum
no B3BELLEHHbIM BELLECTBaM Ha paccMaTpyvBaeMOM BOAHOM OBBbEKTE UCXOA-
HbIX JaHHbIX HELOCTaTOUYHO MNN OHW MOMHOCTBIO OTCYTCTBYIOT, TO BPEMEHHO
(Ao nonyyeHns HeobBXoAUMbIX PesynbTaTos HabnoaeHns) ycnosHas (poHO-
Bas KOHLEHTpauus No B3BELUEHHbIM BeLlecTBaM MOXeT ObiTb yCTaHOBNEHa
no pesynbTatam HabnwaeHuA Ha BOJHOM OOLEKTe-aHanore B paccmarpu-
BaEMOM pervoHe Ha He 3arpsi3HAEeMOM B3BELLUEeHHbIMU BELLeCTBaMn yyacTke
(GOHOBLIV CTBOP HE AOMKEH pacnonaraTbcs B cennTebHOM 30He).

YCnoBHbIM (BPEMEHHbIM) aHanoroM MOXHO CYMTaTb TakKe Y4acTok
rMaBHON peKn Bbllle BMajeHUs paccMaTpuBaemoro BOAOTOKA Ha Hesarpsis-
HEHHOM B3BeLLUEHHbIMM BELLECTBaMM y4acTKe.

Ecnu ana onpegeneHns ycrnoBHONW (POHOBOW KOHLIEHTpauuu Mo B3Be-
LUEHHbIM BELUeCTBaM BO3MOXHOCTb WCMONb30BaHUA BOLHOIO ObObekTa-
aHanora OTCYTCTBYET, HO MMEETCH WHMUMaTMBa NPeanpuaTUS cuuTaTb 3a
POHOBYIO KOHLIEHTPaLMIO MO B3BELUEHHbIM BeLLecTBam HUXHWA npeaen on-
peaeneHns 3TUX BELLECTB MO UCMOSb3yeMOMy METody aHanuaa naboparto-
pven npesnpuaTUs, TO Tako NoAXOod K onpeneneHuto YCNOBHOW (OOHOBON
KOHUEHTpauun (1 ganee yctaHosnexus MAK) no B3BeLLEHHbIM BELLECTBAM B
BUAE WCKITOYEHUSI MOXET ObITb MPUHAT (TAKOM «KECTKUA» NOAXOA He mMo-
BrneyeT 3a coboi oTpuLaTenbHbIX MOCNEACTBUN AN KaYecTsa BOAbI Ha pac-
cMaTpusaemMoM BOLHOM oBbekTe). MpesnpuaTuio B TAKONM cutyauumn cnegyeT
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pEeKOMEHA0BaTb B TEYEHWE Nocneayowmx 3—5 net nukemamposatb npoben B
WCXOAHbIX AaHHbIX AN YCTAHOBMEHUS YCNOBHON (OOHOBOW KOHLIE@HTpaLmn rno
B3BELLEHHbIM BELLECTBaM MyTEM OpraHv3aumMm HeoOXOANMBIX HATYPHbIX Ha-
BnioAeHNn Ha paccMaTpPMBaEMOM BOAHOM OO bEKTE-MPUEMHUKE CTOYHbIX BOJ,
UK Ha NOAXOAALLIEM HE 3arpsi3HAEMOM y4acTke BOAHOro obbekra-aHanora.

PacyeT ycnoBHbIX OHOBbIX KOHLEHTpauuM no B3BELLUEHHbIM BELLEeCT-
BaM B CTBOPE CUCTEMATUYECKUX MAPOXMMUYECKUX HAONIOAEHWUIA pEKOMEHAY-
€TCs BbINONHATL C UCMONb3oBaHneM nporpammbl «FXM—oH3».

5.8 B Tex cnyyasx, korpa TpebyeTcs onpefeneHme ycnosHon oHoBOM
KOHLUEHTpaLuM XMMUYECKOro BeLLeCTBa ANA BCero paccMmarpusaemoro BXY
BOAHOro obbekTa B Lenax nocneayrowero yctaHoeneHus HAB no npmeHocy
3TOrO BELLECTBA HA AaHHbIA Y4acCTOK, pacyeT YCNOBHOW (DOHOBOW KOHLIEH-
Tpauwum BeLecTBa B COOTBETCTBUMU C HACTOALLMM PYKOBOASLLMM [, OKYMEHTOM
OCYLLECTBNAIOT ANSA BCEX MMEKLUMXCs Ha BXY cTBopax cuctemaTuyeckux
MMAPOXUMUYECKNX HAOMIOAEHUA, PaCrONOXEHHbBIX BHE 30HbI BAUSHUA UMEI0-
wmxcs Ha BXY BbinycKoB CTOYHbIX BOA. Ana ycraHosneHua HAB Ha pac-
cmatpusaeMom BXY U3 nonyyYeHHbIX 3HaUYEHUIN YCNOBHBIX (POHOBbLIX KOHLIEH-

*

TpauMn paccmaTpuBaemMoro XMMUYECKOro BellecTsa ch Ncnonb3yrwT Hau-

meHbLUee. Mo 3anpocy 3akasuvka ana paccmatpusaemoro BXY moryt ObiTb
NPeACTaBneHbl BCE pacCyUTaHHbIE YCIOBHO (POHOBbBIE KOHLUEHTPaUUU XUMm-
YEeCcKoro BeLecTsa 418 (hOHOBbIX CTBOPOB UM (POHOBbLIX BEPTUKANEN.

5.9 [Ins BOAOTOKOB NepepacyeT YCroBHOW (POHOBOWN KOHLEHTpaLuUn Be-
LLECTBa, NOMYyYeHHON B CTBOPE CUCTEMATUYECKUX MAPOXUMUYECKUX Habnio-
LEHVIA, B APYrON HMKEPACMNONOXEHHbBIA CTBOP BbIMOMHSAKOT C YYETOM NpoLEC-
COB CMeLLeHUs 1 pa3baBneHnsa B BOAOTOKE BOL GOKOBbIX MPUTOKOB U CTOYHbBIX
BO/, @ TaloKe NPOLEeCCOB CaMOOUULLEHUS BOAbI BOAOTOKa. [Mpu aTom cneayeTt
WMETb BBUAY, YTO YYET NPOLIECCOB CaMOOUULLIEHUS JOMYCKAETCH TONBKO B TOM
crydae, ecnv Ha paccMaTpuBaeMOM YYacTKe OHW XOPOLLIO U3YYeHbl.

MpumeyaHne - [AnA BOAOEMOB MPOBOAMUTL Kakue-nubo nepepacyeTbl YCNOBHOM

(HOHOBOW KOHLIEHTPAaLMK BELLECTBA, NOSy4eHHOW B CTBOPE (BEPTUKaNnN) CUCTEMaTUYECKMNX
TMAPOXUMUNYECKNX HAOMHO4EHNIA, HE PEKOMEHAYETCS.

5.9.1 B cBA3K C NpUBNMKEHHOCTBIO CYLLECTBYHOLLMX METOLO0B N MOAE-
nen KONWYECTBEHHOrO OMWUCaHUS NMPOLIECCOB (HPOPMUPOBAHUSA XMMUYECKOTO
COCTaBa peyHbIX BOA AN OCYLLECTBNEHUS paccMaTpuMBaeMoro nepepacyeta
KOHLEHTpaLUMA XMMUYECKMX BELLECTB HeOOXO4WMO yunTbiBaTb cCriegylwmne
YCInoBus.

3ajaHHbI NS pacyeTa 3HadYeHns C; OOHOBbIM CTBOP BOAOTOKA BbILLE

paccmaTtprneaemoro Ana ycraHonernus HOC Bbinycka CTOUHbIX BOA AOMKEH
ObiTb ycTaHOBNEH B COOTBETCTBUM C 4.5. B panbHeiuem B 3TOM CTBOpe
npeanpusaTneM MoXeT OblTb OpraHU3oBaHO perynspHoe HabngeHne 3a yc-
NOBHbIM (OOHOBbIM COAEPXKaAHNEM NHTEPECYEMOrO BELLECTBA.

Bpems goBeraHnsi BOgHbIX MacC Ha y4acTke Mexay CTBOpOM Habnoae-
HUS U CTBOPOM, 384aHHBIM ANS ONpeaeneHns yCrnoBHOM (OOHOBOW KOHLEH-
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Tpauuu BeLLeCTBa, He AOMKHO NPEBbILLATEL NMPU PACYETHBIX M POSTOrMYEeCKUX
YCIOBUSIX AN MasbIX U CPEAHNX PeK C pacxogom Bofsl MeHee 50 m%/c npu-
MEpPHO ABYX CYTOK (MO paccTosHuio He Gonee 50 kM), ANA CPefHUX pek c
PaCXOf0M He MeHee 50 mM>/c — Tpex CyTok (Mo paccTosiHMIo He Gonee 100 KM)
1 Ans 6onbLUMX pek — NATU CYTOK (N0 paccTosiHUO He Bonee 250 km).

Mpu 6onee 3Ha4UMTENBHOM yAaneHWn CTBOpa CUCTEMATUYECKNX A PO-
XUMUYECKUX HaBMOAEHNIA OT 3a[laHHOrO ANS OMNPEeAEneHns YCroBHOW oHO-
BOW KOHLEHTpauuu BellecTBa CTBOpa Bbilwe ¢Opoca CTOYHBIX BOA HeoOXo-
AUMO MpoBeAeHne AONONHUTENBHBIX HAaOMIOAEHWA C LENblo MOSyYeHWst 1c-

XOAHOW MH(popMauun ans pacyeTa C(; B COOTBETCTBUN C 4.5, 4.8-4.12.

MpumeyaHne — He pekomeHAyeTCA NPOBOAUTL MepepacyeT YCoBHOW (POHOBOR
KOHLIEHTpaLMn pacTBOPEHHOrO B BOAE KMCMOPOAa B HUKENEXaLme CTBOPbI HE3aBUCUMO
OT UX MECTOMOMNOXEHUA.

6 MNepepacyer ycnoBHOW (hOHOBOW  KOHLEHTpauuu
XMMMYECKOro BelecTBa B 3afaHHble HMXenexaluue CTBOpPbI
BOAOTOKA

6.1 [AnA BbIMNOSIHEHNA PACYETOB WM3MEHEHWS KOHLIEHTpauun BellecTBa
MO TEYEHMWIO PEKUN Ha YyUYacTKe MEXAY CTBOPOM CUCTEMATUUECKMX MaPOXUMHU-
yeckux HabnrogeHun (nepBoHaYanbHO BbIOpaHHbLIA (DOHOBLIA CTBOP), rae
npeaBapuTenbHO Obina paccuutaHa ycroBHas (hOHOBas KOHUEHTpauws, 1
cTBOpoM B 500 M BbILLIE pacCMaTpUBaEMOro BbiNycka CTOYHbIX BOA (Ha pac-
CTOSIHAM 1 KM — ANns BONbLUMX U CPEAHUX PEK) PEKY AENSAT HA y4acTKM U Mo-
Aydactku. [paHuUamMu y4acTKOB SABRSAOTCH: (POHOBLINM CTBOP, rae NpPoBOAW-
NUCb CUCTEMATUYECKNE MAPOXMMUYECKME HabnogeHns, y3nosbie CTBOpPDI, B
KOTOPbIX cyLlecTBeHHO (Bonee yeM Ha 20 %) pesko MEHSIETCS pacxop, ped-
HOW BOAbI B pe3ynbTaTe NOCTYNNEHUS BOL KOHKPETHOrO Nputoka unun copoca
CTOUYHbIX BOA, U 06si3aTenbHO 3aAaHHbIA KOHEYHbIA (GPOHOBbLIN) CTBOP Ha
pEYHOM yyacTKe, pacrnonoXeHHbIA Bbille UHTEepecyemMoro sl YCTaHOBNeHUs
HAC Bbinycka CTOYHbIX BOA. BHYTpU yyactka peku no mMopdoMeTpuYeckum
XapakTepucTtmkam MoryTt BbITb BblAaeneHbl noAy4acTku, ANa KOTOPbIX YCNOBHO
NPUHUMAETCH, YTO Pacxos BOAbI B PEKE CYLLIECTBEHHO HE MEHSIETCS, & MEHSI-
€TCS TONbKO LUMPWMHA, rnybuHa unn CKOPOCTb PEYHOro NoToKa (Hanpumep,
Npu BbIXOAE PekU U3 NPeAropbs Ha paBHUHHbLIN y4acToK).

Ecnu mexay CTBOpOM, ANSA KOTOPOro paccuuTaHa ycnoBHas ¢oHoBast
KOHLEHTpaUusi BeLlecTBa, U pPacCMaTpPMBAEMbIM BbIMYCKOM CTOYHbIX BOf
WUMEIOTCS KPYMHbIE MPUTOKU, B YCTbSIX KOTOPbIX HAONIOAeHUA He NPOBOAUNNCD,
TO nepepacyeT yCnOBHON (POHOBOW KOHLIEHTPALMN NPOBOAUTL HE CrneayeT.

PacueT msMeHeHusi KOHUEHTpaumn BeLlecTsa OT CTBOpa cuctematude-
CKUX MMAPOXUMUYECKUX HabnaeHuiA Ao CTBOpa, ANS koToporo TpebyeTcs pac-
CUATaTh YCMNOBHYKO (POHOBYIO KOHLIEHTPALMIO BhiLLIE paccMaTtpueaemMoro copoca
CTOYHbIX BOA, CNEAYET BbIMOSHATL C WUCMONb3oBaHMEM nporpammbl «XM-
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HOH4» B COOTBETCTBUN C MHCTPYKLMEN, NpUBEAEHHON B NpunoxerHun b. Hwke
J.aHO onucaHune anropuTMa, Mo KOTopoMy paspaboraHa nporpamma Ana MK.

6.2 ins annpokcMmauun npoLiecca CMmeLleHus n pasbasneHnst nocTy-
nawLwmx B BOAOTOK XMMMUYECKMX BellecTs B nporpamme «XM—oH4» uc-
NoNb30BaHO aHANUTUYECKOE PeLLeHne ypaBHeHUs TypOyneHTHON gucnepcum
AN OAHOMEPHOMN MIIOCKOW 3aAa4n TOYEYHOro CTaLMOHApPHOro MOCTyNNeHns
BELUECTBA B PyCNO peku C NPAMOYrofbHbIM MONepeyHbIM CeYeHUeM, npuse-
JeHHoe B paGoTax [10]-[13]. Ans nepexopa k niobomMy 06bemy NOCTynaroLLmx
B BOAOTOK BOAHBIX MAcC UX paccMaTpuBalOT KaKk YCIMOBHbLIA MHOrOTOYEUHbIN
WCTOYHUK BELLECTBA, 3aXBaTbIBAOLMA ONPEASNEHHYI0 YaCTb LLUMPUHBI PEKN.
C uenbio nonyyYeHnss NoNepeyHoro NPounsA KOHLEHTPaLUW B KaXa0M y3no-
BOM CTBOpE pacCyMTBLIBAIOT NPOEKUMIO COBOKYMHOrO BIMSHWUSA BbllLepacno-
TNIOXXEHHOrO YCNOBHOrO MHOMOTOYEYHOro UCTOYHMKA BELLEeCTBa Ha pacnpeje-
NeHne KOHUEeHTpauuii BeLlecTBa B 3TOM CTBOpPE.

MpumeyaHue — Mporpammy «MXM—oH4» MOXHO MCMONL30BaTh ANs OBbIYHBIX

pac4eToB CMeLLEeHUs U pa3baBneHna CTOYHbIX BOA UINW BOAbI NPUTOKOB B peke BHe pacye-
Ta yCrnoBHbIX (HOHOBbIX KOHLIEHTpaLWN.

6.3 B npegenax paccmaTpuBaemMoro peyHoro yvactka gna nepepacye-
Ta yCNOBHON (OOHOBOW KOHUEHTPAaLMK BELLECTBA MCNOMNb3YIOT: ANA CTOYHbIX
BOZ, — ycTaHoBneHHble HOC (HopmaTvBHbIE pacxogbl U KOHUEHTpaLUmMn BeLLe-
CTBa), A4NA YCTbEB MPUTOKOB — MUHUMASIbHBIA CPeAHEMECAYHbBIN pacxon BO-
Abl rofa 95 %-Ho 0BecrneyeHHOCT U YCNOBHO (POHOBYH KOHLIEHTpaLmO
BELLEeCTBa B YCTbE 3TUX NPUTOKOB.

6.4 MNepen pacyeTom CMeLLeHVs U pasbaBneHns Bog NPUTOKOB U CTOM-
HbIX BOA, Ha PacCMaTpvBaemMoOM Yy4acTKe BOAOTOKA MPOrpaMMHbLIMU CPEACT-
BaMW NPOBOAUTCH Psf NPEABAPUTENBHBIX BbIMUCIEHUN.

6.4.1 HanopHbIn unn paccenBaroLLMii BbIMYCKW MyTEM cneumanbHOro
pacuyeTa npespaLlaoT B YCMOBHbIA COCPEAOTOHYEHHBIN COPOC, MECTOMONOXE-
HWe KOTOPOTro YCNOBHO ByAeT HaXOAMUTLCA B CTBOPE HauanbHOro cMetleHns .
OBG03HaueHusa ons nNapameTpoB PacYETHOro YCNOBHOrO COCPEAOTOUEHHOro
cbpoca MmMeroT Bua:

- pacxof CTOYHbIX BOA, = Gycn;

- KOHLIEHTPaLWs BELLECTBA B CTOYHbIX BOAAX — Ceryen)

- paccTosiHMe MecTa yCnosHoOro (npeobpa3oBaHHOro) BbiMyCcka CTOYHbIX
BOA, OT YCTbA PEKU — Lyyen).

CKOPOCTb MCTEUYEHNST CTOMHOM >KMAKOCTW M3 Oronoska Ugy, M/C, B COOT-
BETCTBUU C [14] paccunTbIBaloT no gopmyne

49,
Uy =——Im 22
T 3,14N,,.d2 (22

") ARanOMMuHbIf NOAXO/ UCMOMB30BEH MPU PELISHVM 384&4YM MO MOCTPOSHUIO npo-
[0NBbHOro NPOohuNa N3MEHEHUS KOHLIEHTPaLMIA BELLLECTBA NO ANUHE PEKU C Y4ETOM Bbiae-
NSIEMbIX Ha HEeW XxapaKTepHbIX PeYHbIX y4acTkos B P 52.24.811.
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roe g,,— Pacxon CTOYHbIX BOA, M/C;
N, — YUCIIO OTOSIOBKOB;
d,— AVaMETP Oronoska, M.
MapameTp m, paccynTbIBaOT NO hopmyne
u,
my=—-"*, (23)
UCT
rAe Up— CPELHSS CKOPOCTb TEHYEHUS PEHHON BOABI HEMOCPEACTBEHHO HIDKE
M-fO HanopHOro unu paccemsaroLero cépoca CTOUHbIX BOA (UCNONb3yeTcs

AN pacyeTa Ha4YanbHOMO CMELLIEHUS CTOYHBIX BOJ), M/C.
CBpoC CTOUHbIX BOA CHUTAIOT HanopHbIM NPU YCINOoBUAX

my<0,25 v u,22 milc. (24)

Ecnun xoTs 66l 0A4HO 13 ycrosuin (24) He BbINOMNHAETCS, BbIMYCK CHUTAIOT
HE HaMoOPHbLIM 1 He paccenBaloLLUM.
KpaTHOCTb Ha4yanbHOro pasbaBneHuns 71, B COOTBETCTBMM C [14] onpe-

JensioT no popmyne

2 (=
= 0’2148:7‘3 S”{ m§+8’1 (;zmA) —mA] , (25)
—ip B
rae
8,1
d,= | ’ , 26
8 \lO,OOO1-(1—m)+0,2ﬂ (8)
0,92 0,96
H H
npu —2 ot 0 400,42 S =0,035+1,3752; 27)
a, n d,
H -0.4052
m - . ZYAaloe
npu 0,3 cBbiwe 0,42 S” 1,571-exp Hm , (28)
e

3

roe Hm — CpeaHdada rny6v|Ha PEYHOro noToKka HEeNnoCpeaACTBEeHHO HWke m-ro

HanopHoro cOpoca CTOYHbIX BOA (MCNOMb3YETCS ANSA pacyeTa HadanbHOro
CMELLEHNSA CTOUHbIX BOA), M.
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QvameTp 3arpsasHEeHHON CTpyw B CTBOpe HadvanbHOro pasbaBneHus
CTOYHbIX BOA 5, M, BBIYMCASAT MO hopmyne

dy=dy-d, . (29)

PacueTHbie napameTpbl YCOBHOMO COCPe0TOYeHHOro cBpoca COCTaBST:
- PACXOA CTOUHbIX BOA Qycn, M/C, ONPEAENsIOT Mo chopMyne

Qyen=Nulm ; (30)

- PacCTosiHMe OT MECTa BbiMyCka CTOYHBIX BOA AO CTBOPA HAYaNbHOMO
CMeLLEHNA CTouHbIX Bog |y, M, onpeaensioT no dopmyne

_ 3
"= Sas(-3.12mp) (31)

- HOBOE YCIOBHOE MECTONOMNOXEHWE paccenBaroLLero Bbinycka CTou-
HbIX BOA Lingyen (B M OT YCTbS1) BbIMUCTAIOT MO hopmMyrne

Ltyeny™ Lm — I, (32)

rae L, — paccTosHWe OT YCTbsl peKku A0 AENCTBUTESIbHOTO MEeCTa BbiMycka
CTOYHbIX BOZ, M.

6.4.2 Ha npepBapuTensHom atane NporpamMHbIMKA CPEAcTBaMU pac-
CUMTBLIBAKOT CPEAHEB3BELLEHHBIE 3HAYEHNS CPEAHEN Uy, W MaKCUMarnbHOM

U’;(m( /max) CKOPOCTE! TEYEHUs) Pe4HOM BOAbI Ha PaCcCTOSHUM MEXAY M-M UC-

TOYHMKOM paccMaTpvBaemMoro BellecTsa U K-M HuKepacrnonoxXeHHOM y3no-
BbIM CTBOPOM (M-M UCTOYHWKOM MOXET ObiTb TakKe BblAENEHHAA 3arpAasHeH-
Hasa CTpysa B (OOHOBOM CTBOpPE) MO chopmynam

U/*( — LKm
m N, Li (33)
z=1 U/'z
L
* — Km
Ykm( max) _W’ (34)
21 V20 max)

rae L, — paccTosH/e OT M-ro UCTOYHWKA BELLECTBa (COOTBETCTBYHOLLIErO Npu-

TOKa WIW BbIMyCKa CTOUHBIX BOA) A0 K-ro HYXenexallero y3noBoro CTeopa, M;
N, — 4uCnO BbIAENEHHbIX NOLYYACTKOB Ha y4acTke Ly, OTIIMYAOLLMXCS

Mo ML POMOPGOMETPUUECKUM XapaKTEPUCTUKAM,
L,, — AnvHa z-ro Noay4acTka Ha i-M Pe4YHOM y4acTke C OTAMYaLLMMUCA

rMapoOMOpPOOMETPUUECKUMN JaHHBIMW B Npeaenax ydacrka Lkm, ™;
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Uiz, Uiz( max)~ COOTBETCTBEHHO CpeAHAA N MakCuMaribHasa CKOPOCTU
TeYeHNA B CeYeHUN PeKn Ha nogyyacrtke Liz’ M.

PacuyeT cpeaHEB3BeLLEHHON MaKCUMarbHOM CKOPOCTM TEYEHUS PEYHOIA
BOAbl A0 K-ro yanoeoro crsopa U%(mx)1 M/C, NPU OTCYTCTBUW B UCXOAHBIX

JaHHbIX 3TOro NapamMeTpa, OCYLLECTBNAT No hopmyne

* U;k(m
U/(m(max):K_U' (35)

[JaHHble 0 nepexoaHoM koadduumeHTe K, npuseaeHsl B Tabnuue 3.

Ta6nuua 3 — [JaHHble 0 nepexogHom koachduumeHTe K, [15]

XapaktepucTuka pycna Koscbcbmu?em KU npu

W YCIOBUIA MpOTEKaHMs cpearert rybute, m
MeHee 1 or1p805 Gonee 5
PaBHWHHbIE peku (Gonblume 1 cpepHme) c 6na- | 010,78 | CB. 086 | CB.0,88
FOMPUSITHBIMM YCIIOBUSIMA MPOTEKaHNS Ao 0,86 Ao 0,88 Ao 0,90
BEIOM. BKITHOM. BKITHOM.

010,70 Ce. 0,77 Cs. 0,85
0o 0,77 no 0,85 8o 0,87

Peku Gonblume 1 cpeaHue ¢ MeHee Gnaronpu-
ATHBIMM YCIOBUAMU NPOTEKAHMNS (3HAYNTENBHO
3aCcopeHHble, YacTUYHO 3apocLune, U3BUMU-

L BKJTIOY. BKITHOM. BKMIOY.

CTble, KAMEHUCTBIE, C HECMOKOMHBIM TeYeHUEM)

Peku ¢ yXyALEHHbIMW YCIIOBMSIMX NPOTEKaHNS 070,70 Ce. 0,79
(3apocnu, KOYKM, MECTaMK CTOUHas BoAa) rop- - [o 0,79 0o 0,84
HbIE peKu ¢ BYPHbLIM TEYEHNEM BKIIHOM. BKIOY.

MpumedyaHne — lNpu OTCYTCTBMM AaAHHBLIX MOXHO MPUHATL KU =0,7.

PacueT koadbchuumeHTa nonepeyHon aucnepeum Dy,.Z M?/C, Ha i-Mm yyacT-
KE PEKM Ha KaXKa0M BbIAENEHHOM Z-M nogy4yacrtke NpoBoaAT No oopmyne

3
_ gH i2Y iz%iz
yizm M. C. ) (36)

1z- 1z

rae g — yckopeHue cBoboaHOro nageHus, pasHoe 9,8 m/c?;
H iz— CPeaHss rnyGnHa pekn Ha Z-M Nnoay4acTke;
@, = K03(ODULMEHT M3BUNNCTOCTU PEKKU, NPeACcTaBnaLwmMi cobon OTHO-

WeHne ANWHBI y4YacTka, U3MEepeHHoW no dapsaTepy, K ANMHE 3TOro Xe yda-
CTKa, U3MEPEHHON MO NPSIMON (AN ONpejeneHus @, MOXHO MCNoMb3oBaTh

KpyNHOMaCLUTaBHyIO KapTy);
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M - — KO3(PDMLIMEHT, 3aBUCSLLMIA OT C,_ (Mpn 10 < C,, < 60 M P 0,7C,,+6;
npu C,,260 M, =48) [16];
C,, —3HaveHune KoahdpuumenTa Lesn Ha Z-m nogy4dacTke.

3HaueHusa koacpduumenTa Lesn Ha z-m nofydacTke peku onpeaensioT
C cnonb3oBaHueMm cpopmynbi Leaun [17]

U/z
= (37)

c; ,
“ \/H/z//z

rae //:Z — MBPaBNUYECKMIA YKNOH Ha Z-M NogyyacTke peku (ecrnv UCXOAHble

AaHHble Oblnn BbIPaXKeHbI B NPOMUINE, TO 4Ns pacyeTa no gopmyne (34) ato
3HaYeHune cnegyeT pasgenutb Ha 1000).
Ecnu cBefeHus 0 ruapaBriNHECKOM YKMOHE OTCYTCTBYIOT, TO ANSA onpe-
Aenenuns koadpdpuumenT LLesn ncnonssytoT cdopmyny H.H. Masnosckoro [17]
1 o6
c. =—R°,

A ” (38)
roe R — rmapaBnuueckyin paguyc NnoToka Ha Z-M NoAgyyacTke peku (Ans net-
HUX yCrnoBun R= H,_), m;

Ny — KOIPPULIMEHT LLEPOXOBATOCTY NOXKA PEKU, ONpeaensemMblin ans Z-X
noAy4acTKOB pekn No Tabnuuam npunoxkeHuns [,
0 — nokasarenb CTEeNeHU Yucna R BbIMMCHSIOT Mo popmyne

5=25-n, -0,13-0,75-VR-(Jn, 0,1) (39)

[0ns pek B 3UMHW Nepyog, 1A PaBNNYECKUA Pagnyc NoToKa Ry, COCTABUT

R, =05H,. (40)

MokasaTesb CTEeNeHN & BbIUMCNSAIOT NO hopMynam
0 =1,5,np v Raym <1, (41)
0 =13nn npv Raym >1, (42)

rae N — KO3 MULUMEHT LLIEPOXOBATOCTU HMKHEA NOBEPXHOCTU NbAa Ha Z-M
noayyacTKe peku, onpegensemMblin no Tabnuue 4.

Ecnu no ANWHe peku MMEKTCS yJacTku C PasnuuHbIMU MOPGOMETPU-
YECKMMM XapaKTEPUCTUKaMM, TO AN PACUYETA HA BCEX yUACTKaxX UCMONMb3YHoT
nuBo TONMbKO rMApPaBIMYECKU YKIOH, B0 KO3((ULIMEHT LIEPOXOBATOCTH.
370 cBSA3aHO C HEOBXOAMMOCTLIO MPU pacyHeTe U3MEHEHMS MO LIIMHE PeKu
KOHLEHTpaLMin BELLEeCTBA BbINOMHATL BbIYMCIEHUS CPEAHEB3BELLEHHbIX
MOPGOMETPUYECKUX XaPaKTEPUCTUK.
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Tabnuua 4 — 3HayeHns ko3duLumeHTa LWEPOXOBATOCTU HUKHEN NOBEpX-
HOCTU nbza N [17]

KonuuecTBo agHen nocne nejocraea Np
10 pHen 010,150 po 0,050 BKntoOu.
Cs.. 10 a0 20 BKMOY. 010,100 pgo 0,040 BKkniou.
Cs.. 20 ao 60 BKntou. 0OT1 0,050 po 0,030 BKntou.
C.. 60 a0 80 Bkntou. 0OT1 0,040 po 0,0150 BKkntou.
Cs. 80 o 110 Bksntou. 010,025 po 0,010 Bkntou.

NMpumeyvyaHue — [Ans noaneptbix peyHbix ObePoB AaHHbIe 1-1 U 2-1 CTPOK Tabnuupl, oTBe-
yalome pekam B ObITOBbIX YCIOBUSAX, CEAYET YMEHbLINTL Ha 15 %, 3-1 u 4-ih CTpok - Ha 35 %.
MeHbLumne 3HaveHus n, xapakTepHbl ANA rMagkoro nokposa, 6onbumne - AN NeASHOro NOKpPoBa ¢
TOPOCaMM W LLYTON.

[ns pacyeTa cpefHEB3BELIEeHHbIX 3Ha4YeHUn BCeX MPUBEAEHHbIX UC-
XOAHbIX AaHHbIX MOP(OMETPUUYECKNX XapaKTEPUCTUK pycrna pekn Hyy, , Bim,
Pwkm > Nnkm » lkm , Dykm Ha yHacTke L xp, (y4acTok L xm MOXET BKNIOYATL OfUH

NI HECKOSBbKO Z-bIX MOAYYaCTKOB) UCNONb3YIT OpMyIy

* Nz L R
Rim=2~[ = (43)
z= Km

*
rae R, — CPEAHEB3BELLEHHOE 3HAaYeHNe NCKOMOIN XapaKTEPUCTUKU;
Km

*

N, — KONMYeCTBO UCNONb3OBaHHLIX AN pacyeTa Ry, Z-X BblAeneH-
HbIX XapaKTepHbIX NOAYYaCTKOB PEKMU;

Rji; — 3HauyeHVe napameTpa Ha Z-M BblgENEHHOM XapaKTePHOM nogyya-
CTKE peKn.

6.4.3 [anee nporpaMMHbIMW CpefcTBaMu BbINOMHAKOT cnegyrowme
npefBapuTenbHble BbIMUCTIEHUS.

OnpefensatoT MOCTOSHHOE YUCNO BEpTUKAnNen B pPacyETHbIX W KOH-
TponbHbIX cTBopax ANV Ha nepsom i-M yyacTke peku. [laHHoe onpeaeneHve

BbIMOSTHSAIOT C YYETOM CIELYHOLLMX YCMOBMIA

Q
N, =300 npn - <300 (44)
m( min)
Qs Qs
Ne=——""-— 150 I > 300, (45)
qm( min) qm( min)

rae Q,— Pacxop peuHoi BOAbI B CTBOPE Ha NOCINEAHEM (3aMbIKaIOLLEM) yqa-
CTKe pekun, M°/C;
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G 1 miny — HANMEHBLLNA PACXOA BOALI CPEAN BCEX YUUTHLIBAEMbIX UCTOY-

HUKOB paccMaTpuMBaeMOro XMMWYECKOTO BELUecTBa Ha BCEX paccMmarpusae-
MbIX MOZYy4acTkax peku, M/c.
B cnyyae OTCyTCTBMS Ha paccMaTpUBaeMOM PeYHOM yyacTke cbpoca

CTOYHbIX BOA, C MarnbiM pacxogoMm B chopmynax (44), (45) smecto q min)

NCMONb3YIOT NpefenbHbIn ANA y4acTka PekM PacCUUTaHHbIA MUHUMArbHbIA
pacxof BOAbl UCTOYHWKA BELLECTBA, q‘;n( mm)M3/C, no coopmyne

oo o _
H\—2 ~71" [D v, 46)
0.2 v

q m( min)=

rae H u U — cpeHEB3BELLEHHBIE 3HAUEHUS! FMYGUHbI U CKOPOCTU PEYHOTO
MOTOKa Ha NepBOM BbIAENEHHOM PEUHOM YYaCTKE;

10 - MOrPELLHOCTb B Pa3MELLEHUM YCIIOBHOMO TOUEYHOrO BbiMycka CTOM-
HbIX BOA, B MPOAOSILHOM NPOhune peku, M.

PaccMOTpeHHoe AOMONHUTENBHOE YCTIOBUE MPU HANUIMA g . ...\ Bbl-

MonHsiioT creaytowmm ofpasom: ecnm q ( min)” q’;n( miny» TO B YCNOBMSA (44),

(45) Bmecto g

Hue qm( min)
Bpemsa nepemelleHns macc BOAbl MEXAY M-M MCTOYHMKOM BELLECTBA

(NPUTOKOM WIIN BbIMYCKOM CTOYHBIX BOA) M K-M HipkenexallemM KOHTPOIbHbIM
CTBOPOM T ., CYT, ONPeAEnsioT no opmyne

m( min) MOACTABNAIOT PACCUUTAHHOE MO copmyne (46) sHave-

r SR : 47
7 86400V (“7)

Km( max)

B ucxogHom (DOHOBOM CTBOPE CeYeHWe YCMOBHOro NPsSIMOYrONbHOrO
pycrna peku genutca Ha Ny CEerMeHTOB C OAMHaKOBbIM PACXOAOM BOAbI (OT-
CYET MEeCTOMONoOXeHna BCeEX y4NTbIBAEMbIX CErMEHTOB, BepTMKaHeﬁ N NCTou-
HUKOB NOCTYyNNeHna BeElLlecTBa B Ce4vYeHUM BOAOTOKa Ha BCEM paccMaTpu-
BaeMOM y4acTke BefyT OT neBoro Gepera). Pacxog Boabl B kaxaoM Bblge-
NIEHHOM CermMeHTe UCXOAHOro hOHOBOro CTBOPa Ocdp, M°/c, onpepensioT Mo

dopmyne
o -Zo
ch NB )
roe QUb — pacxoa peqHoN Bogbl B UCXOAHOM (OOHOBOM CTBOPE, m/c.

Ecnn B ncxogHoMm ¢POHOBOM CTBOPE BblAeNeHa KOHTPOMNbHas CTpysa ¢
M3BECTHOW KOHLUeHTpauven sewectBa Cg, U PACXOAOM PEYHON BOABI Ggm,
TO 4YacCTb CErMeHTOB y COOTBETCTBYHOLEro 6epera OTHOCAT K 3TOA CTpye.

(48)
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Yncno Taknx cermeHToB B hOHOBOM CTBOpE N4, C OAVHAKOBOW KOHLIEHTPa-

b
umei Bewectsa Cqy COCTABUT
Neg = Jom (49)
Q
ch

6.4.4 BHU3 NO TeYEHWIO pacyeT U3MEHEHMUs1 KOHLEHTpauui BellecTsa
BAONb BOAOTOKA HMKE MOCTYMNEHUS BOJ YYUTBIBAEMOro UCTOYHUKA CO 3Ha-
YUTENbHBIM pacxoaom (pacxon 6onee 20 % OT pacxopa peku) NporpaMMHbI-
MW CPEACTBaMU BbINOSHSKOT Creayrowmm obpasom.

KonnuecTBo CermMeHToB B y3MOBOM CTBOPE MPUHMMAETCH paBHbIM YMC-
Ny CErMEHTOB Ha npeablayLLEeM y4acTKe PeKku NiC CerMeHTbl, obpasyemble
WCTOYHMKOM BELLIECTBa B 3TOM Y3MOBOM CTBOpe. CermeHTbl, obpasyemble nuc-
TOYHMKOM BELLECTBa, C O4HON 1 TOM e KoHUeHTpaumein C,,, 6yayT UMeTb TOT
e pacxof, YTO W CEerMeHTbl NepPeHeceHHble C NpeabigyLiero yyactka (KOH-
LeHTpauusi BELLEeCTBa B KaXKAOM MEepeHEeCEeHHOM B Y3MOBOW CTBOP CEermMeHTe
OyaeT TOW, KOTOpas nonydunack MpyY pacyeTax B 3amMblkaloEeM CTBOpE Ha
NnpeAblayLEM y4yacTKe peku).

[na pacyeTa cMeLleHns Bog, UCTOUHMKA paccMaTpuMBaeMOoro BeLeCcTBsa,
MOCTYMNMBLLUMX B Y3NOBOA CTBOP, C PEYUHBLIMU (3TUM UCTOYHWUKOM MOryT BbiTb
CTOYHbIE BOAbI UMK BOAbLI MPUTOKOB NEPBOrO NOPsigKa, a Takke BOAbI B KaX-
JOM 3arps3HEHHOM CEermMeHTe BbllLeNnexallero ys3nosoro CTBopa) npeny-
CMaTpUBAETCSH, YTO KaXKAbIA YYUTbIBAEMbBIN M- UCTOUMHUK COCTaBNSET oOrnpe-
JENEeHHOe YMCnoO YCNOBHO TOYEYHbIX BbINYCKOB B BWAE CErMEHTOB B pac-
CMaTpvBaeMOM CTBOPE PeKu.

Pacxop BOAbI B peke nepes O4ePeHbIM y3NnoBbIM CTBOPOM pekn Q, |,

M%/C, paccUMTBIBAIOT MO chopMyne
Q,_,=B;H,us,, (50)
rae napametpbl B,, H,, U, SBNSIOTCA XapaKTepucTUKamMi Pe4YHOro noToka

Ha BblWenexawem nogyyactke pekus (eCnu TakoBOWA BbIAENEH) unn sHadve-
HUSIMW, YCTaHOBIEHHBIMU B Y3rTOBOM CTBOPE BbILLENEXALLEro y4acTtka;

Hwke BnageHns ucCToYHMKa pacCMaTpyMBaEMOro BeLLeCTBa MPUMEPHbIN
PacYETHbIN PACXOA BOAbI B Y3MIOBOM CTBOPE (; Ha i-M y4acTke peku CocTauT

Q=Q_1+qp, (51)

rae g, — pPacxoa BOAbl B M-M CyLIECTBEHHOM MCTOYHWKE BELLECTBA Ha pac-
CMaTPUBEEMOM i-M y4acTKe Peku, OOPMUPYIOLLMM DPacXOA BOAbI B Y3fI0BOM
cTeope, MY/c.

[inst pacyeTa pacxosa 8okl B OfIHOM CErMeHTe B 3aMbIKaIoLLIEM CTBOPE
MPEABIAYLLETO Y4aCTKA PeKin MEPeA YanosbiM CTBOPOM Qp(; 1), m/c, vc-

nonb3yrT dopmyny
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Qe(j—1)=Cer =17 (52)

s(i-1)"

rae Q, — pacxoa BOAbl B KAKAOM CETMEHTE Y3noBOro CTBopa, M/c;

Ns(i—f) — KOMU4YeCcTBO BblaerneHHbIX CErMEHTOB B CEYEHUN PEKU Ha npe-

AblAYLLEM PEUHOM yyacTKe nepes Y3noBbiM CTBOPOM.
KonnuecTtso cerMeHToB A,;, 3aHATbLIX B Y3/I0BOM CTBOPE UCTOYHUKOM Be-
LLIeCTBa C 0AUHAKOBON KOHLIEHTpaLMe BELLECTBA B CTOYHON BOAE, COCTaBUT

Nm=-9"_ 53
Oc(i —1) ( )
O6Luee umMCro CerMeHToB B y3nosom cteope N,. coctasut
Naj = Np(j _q)+Nm. (54)
LLnpuHa oaHOrO cerMeHTa B, B y3rI0BOM CTBOpe, M, GyAeT pasHa
B.
B.= N (55)

Bi
roe B, — LUMPUHA peKku, M, B y3rOBOM CTBOpPE.
B Tom cnyyae, ecnu B y3noBOM CTBOPE M3BECTEH (PaKTUYECKUIA pacxop,
peyHon BOAbI C),-(q,aKT) M OH CYLLECTBEHHO OTNMYAETCA OT pacyeTHoro Q;, To

NS KOPPEKTUPOBKM AaHHBIX B Y3TOBOM CTBOPE [OMOSTHUTENBHO UCMOMNb3YIOT
crnepyrLwme pac4eTb!:

- YTOUHSIOT Pacxog, pe4Hon Boabl 6e3 BMMSHUA M-To UCTOYHUKA BELLIECTBA
cornacHo copmyrne

4
Q= C’?/( KT)_qm; (56)

- YTOYHSOT pacxof BOAbl B OAHOM CErMEHTE B Y3I0BOM U 3aMblKaro-

LLIeM CTBOpAaXxX NpeabiayLLEro y4acTka peku cornacHo dopmyne

14
' _ . Y
Qc(i—1)_QC/ N : (57)
a(i—1)
- YTOUHSAIIOT KONIMYECTBO CErMEHTOB A'!,, 3aHATbIX B Y3/10BOM CTBOPE WUC-
TOYHMKOM BELLECTBA, COrnacHo (opmyrne

+ _Gm .

m Q(;/ )

- YTOUHAIOT obLLee KONMYECTBO CerMeHTos N, B Y3/OBOM CTBOpe CO-
rnacHo cgopmyne

(58)

N =NB(,-71)+N/’77; (59)
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- YTOUHSIIOT LUMPUHY SYENKN B Y3NOBOM CTBOpPE COrnacHo dopmyne

r _ B/'
5e=ny,

MpumeyaHue — Ecnm Ha paccMaTpyBaeMOM PEYHOM YYACTKE YUYTEHbI BCE OCHOB-
HbIE MCTOYHWKMN BELLECTBA, TO BMOMHE AOMYCTUMO MNPUHSTL, YTO B CETMEHTaxX HpKerexa-
LLIEro y3noBOro CTBOPA, B KOTOPbLIX CKOPPEKTUPOBaH pacxof BOAbI, OCTAHYTCH HEU3MEH-
HbIMM KOHLEHTPaLMM BEWecTsa, CHPOPMUPOBAHHbLIE NOA BIUSHUEM YYTEHHBIX Ha 3TOM
yJyacTke UCTOUHUKOB BeLLECTBa.

(60)

PaccTosiHe B ceyeHun peku oT nesoro Gepera A0 cepeaynHbl KaKaoro
N-ro YCMOBHO TOYEHHOTO BbiMycka (CerMenTa) )/, BBIMUCASIOT C UCMONb30-

BaHWEM cneayromnx opmyn.
Ecnn cOpoc MCTOYHMKA BELECTBA OCYLLECTBNAETCA B YaCTb CeYeHUs
pekn GnkHei k nesomy Gepery y - <0,5B, , To paccTosHue OT NeBoro

Gepera Ao cepegunHbl NEPBOro YCMOBHO TOYEYHOMO M-ro0 UCTOYHUKA BELLECT-
Ba yp, M, COCTaBuT

yp:ym—0,5Bc(Nm+1), (61)

ecnuv npu pacyete no gopmyne (61) nony4Mnock oTpuLlaTenbHoe Unu Hyne-
BOE 3HaJyeHve yp, TO NPUHUMAETCA, YTO

y, =055, (62)

rAe y, — paccrosHie oT nesoro Gepera A0 TOUKM COPOCA M-TO UCTOYHMKA
BELLeCTBa, Mpy BbiNYCKe HENOCPEACTBEHHO C nesoro Gepera y = 0; ¢ npa-

Boro Oepera — J’,,,=Bi , M (30€eCb YCNOBHO NMPUHMMAaETCH, 4TO COPOC M-ro uc-

TOYHMKA MPOUCXOAUT Kak Obl B OfHY TOYKY CEYEHMS PEKU C MOCNEAYHOLLIMM
paclmpeHnem 3arpa3HeHHOM CTpyW Mo LWUMPUHE PEKN B Y3NOBOM CTBOpE, T.€.
3arpsisHEHHbIN NOTOK OT UCTOYHMKA BELLEeCTBa Kak Obl passopayvnBaeTCcs Ha
90 rpagycos 1, ecnu Y., = 0, TO 1-A cermeHT NOTOKa 3alMeT 1-A CermMeHT

pekn, a nocnegHui cooteetcteeHHo NV, Npu aTOM OCHOBHOM MOTOK Pekw
BbITECHSIETCS B CTOPOHY MPOTUBOMNONOXHOrO Gepera).

LUnpuHa pekwn, 3aHNMaemasi UICTOMHVKOM BELLIECTBa B Y311I0BOM CTBOpE,
Bm, M, COCTaBuUT

B_=B,-Ny. (63)
PaccTosiHie B CEYEHWN PEKM OT neBoro Gepera 40 CepeAnHbl KK O0ro
N-ro, HauMHasA Co BTOPOrO, YCMIOBHO TOYEUHOTO BbiNycka J/,, m-ro UCTOYHMKA

BELLIeCTBa, M, BbIUMCNAT Mo dopmyne
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Y, =Yt N B, (64)
rne V,, — Homep ouepeaHOro yCroBHO TOUEUHOro cBpoca U3 Ux oBLLEro KO-

ndectea NV, .

Ecnu cBpoc paccMaTprBaemMoro XUMMWYECKOTo BELLIECTBa OCYLLECTBSA-
€TCA B YaCTb CeveHus pekn BrivkHen K npasomy Bepery peku, T.e. COOTBET-
CTBYET YCIOBUIO

¥, >058,, (65)
TO paccTosiHue, M, OT JIeBoro Gepera Ao cepeauHbl NMEPBOrO YCINOBHO TOYEYHOrO
MO UCTOYHIKA ¥/ ) MY YCrIOBUM, 4TO Y, s B, , paccunTbisaloT no gopmyrne

YoYm BN, +0,5(/vm +0,5) (66)

Paccrosnve ot nesoro 6epera A0 cepeauHbl N-ro, HaYMHas Co BTOPOTO,
YCNOBHO TOYEYHOIO BbIMyCKka M-r0 UCTOYHMKA, PaCMONOXEHHOro Gnnxe K npa-
BoMy Gepery V M, ONpeaensioT no ctbopmyne (64).

Ons pasMeLleHust B y3NOBOM CTBOPE CEMMEHTOB CO CBOMMM KOHLIEH-
TpaumMaMU BbINOMHAKOT CNeAyoLmMe onepaumn.

HymepyloTca BCe CermMeHTbl B CTBOPE, 3aMblKaloWem npeabiayLivn
y4aCTOK peku, HaumHas oT nesoro 6epera.

Uncno HesanonHeHHbix cermenTos NV, s MCTOUHMKOM BelyecTBa y ne-

Boro Gepera cocTasut
-0,5B,
Noos Yo 5%
CBO :
B, C
COOTBETCTBEHHO Yy nesoro 6epera NnoOMeLLalT CerMeHTbl U3 Bblllenexailero

cTBOpa C HOMepamn He Gonee N .. OCTaBLIMMCA CErmeHTam, nepeme-

LaemMbiM U3 3aMblKaloLLEero CTeopa, npucsansatoT gpyruve Homepa B enae
!
Ny =Ny +N, 6+Nm, (68)

CcBO!

(67)

rae N,,— HOBbI HOMEP CEerMEeHTa NpU NEPEBOAE €ro B y3NOBOI CTBOP;
N,,; — HOMEp j-TO CerMeHTa B 3aMbIKaIOLLIEM CTBOPE NPeAbIAYLLETO y4acT-

Ka peku) C pasMeLLeHnemM nx B COOTBETCTBYIOLLEM NOPSAAKE NO HanpaBneHuio
K npaBomy Gepery Bcnej 3a CerMeHTamu, 3aHATbIMM UCTOYHUKOM BELLECTBa.

B cnyyae cbpoca CTOYHbIX BOA B BUAE paCcCEMBAalOLLEro Bbiycka C
pacxoAoM, CYLLECTBEHHO BIMSIIOLLMM Ha Pacxop peku Huke cbpoca, CTBOp
cbpoca Taioke CUMTAOT Y3N0BbIM CTBOPOM. Py 3TOM yuUTLIBAIOT OCOBEHHO-
CTW pasMeLLEHUs B pycne pekn CermeHToB npeobpas3oBaHHOro pacceunsaro-
Lero Bbinycka B 06bl4HbI cEpoC.
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Yucno TakMx CEermMeHToB Nm, 3aHATbIX NpeobpasosaHHbIM CGPOCOM C

O[lMHaKOBOWN KOHLIEHTpaLMe CCT(ycn

PACMONOKEHHOM HUKE Y3MOBOrO Ha PACCTOSHAM HAYanbHOTO CMELEHMS
pacCeuBaloLLIEro c6poca CTOUHBIX BOJ, COCTaBUT
C.
Nm =_2yen , (69)
Qe(j -1)

rae Qc(,,7)— pacxof PeyHoN Bogbl B O4HOM CErMEHTE MpeablayLLero yYacTka

), B HOBOM YCJZIOBHOM Y3/0BOM CTBOpE,

peku, onpepensemMblii aHanornyHo ykasaHHomy Ana dopmyn (50)-(52).
Mpw HanMuun B y3NoBOM CTBOPE U3MEPEHHOrO haKTUHECKOro pacxoaa
peuHon BOAbI Qi(q)am) napameTp Qc/ YTOUHAIOT C UCMONb3oBaHWeM hop-

mynbl (52).
3Havenne napametpa N, nony4eHHoe no dopmyne (58) unu (69), ok-

pYrnsioT 40 Uenoro yucna (Mpy NpUHSTBIX YCNOBUSAX BbIGENEHUS Y3NI0BOrO
CTBOpa B pyClie peKku BIMSHWE TaKoro OKPYrNeHUs Ha OOLUMA pacxoa npu
CMNOXEHWUN PaCXOA0B BOALI BO BCEX CEMMEHTax y3roBOro CTBOpa COCTABUT He
Sonee AecATbIX NPOLEHTA).

YMCno CErMeHTOB B CEYEHNM PEKM B Y3NIOBOM CTBOPE, 3aHATBIX HEMpe-
obpasoBaHHbIM paccensatoLLMm copocom A, ., AOMKHO Bbino Bbl COCTaBUTL

Ny = Im (70)
Qo(i 1)
YnCno CermMeHToB B 3aMblKaloLLEM CTBOPE BbILLEPACMNONOXEHHOTO yya-
CTKa, KOTOpbIE CNEAYET UCKIIOUNTL N3 pacdeTa Nnpu NnepeHoce B HOBbLIN y3no-
BoW ctBop N,., ByAeT paBHO (3Ta YaCTb CErMEHTOB B CEYEHUM pekn Bbina

3aeiCTBOBaHa B HaYanbHOM pastaBneHun CTOUHbIX BOA)
NMCK:Nm—N,'n. (71)

OBLyee uncro cermeHToB NV,; B HOBOM y3roBOM CTBOpe GyaeT pasHo
Nei =(NB(I'—1)_NVICK)+N’" : (72)

WcknioueHne nonyyYeHHoro ynucna cermeHToB rno dopmyne (71) B 3ambl-
KaloLemM CTBOpe NpeAbiayLLero yyacrtka peku BbIMOMHAKT No CTOPOHaM OT
BEpTUKanu, pacrosioXeHHON B cepejuHe MECTOMNOMOXEHUA pacceuBaloLLero
BbIMyCKa CTOYHbIX BOJ, B 3amblkaloliem cTeope. B cnyyae HeueTHOro uncna
UCKIIOYEEMbIX CErMEHTOB HEYETHbIA WCKMIOYaembln cermeHT GepeTtcs u3
CEermMeHTOB, pacrofioKeHHbIX NO HanpaBneHuto K Gepery Gnuxe K MecTy (Tou-
ke) cbpoca CTOYHbIX BOJA (TOUKE V., ). MNpu HanopHom Bbinycke ¢ 6epera uc-
KIoueHne nony4yeHHoro no gopmyne (71) Ymcna peyHbIX CEerMeHToB, y4acT-
BYIOLLMX B Ha4anbHOM pas3baBneHumn CTOUHbIX BOA, NPOBOASAT OT Toro Gepera,
rae pacrnonoXeH HamopHbIA BbiNyck. OCTaBLUMECH NOCNE WUCKIIOYEHUS Cer-
MEHTbl B 3ambliKalOLLEM CTBOPE NPEeAblayLWero peyHoro y4yacrtka nepeHyme-
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POBLIBAIOT U MEPEHOCAT B YCMNOBHLIA Y3MOBOW CTBOP C COOTBETCTBYHOLLMX
CTOPOH OT CErMEeHTOB, 3aHATBIX PaCYETHLIM YCMOBHLIM COPOCOM MO hopmy-
nam (61)—(66). O6LUMIn pacxog pekv B YCIIOBHOM Y3rOBOM CTBOpe ByaeT pa-
BEH CYMMe pacXOA0B B NOMy4YeHHbIX CErMEeHTax B 3TOM CTBOpe.

[nsa onpeaeneHns NprBEAEHHON (YCNOBHOM) KOHLEHTpaLuM BeLlecTsa
B CTOYHbIX BOgax CCT(ycn), Mr/aM®, B CTBOPE HaYanbHOr0 CMELLEHUS HAMOPHO-

ro Mnu paccenBaloLLEro BbiMyCcka CTOYHbIX BOJ, (B CErMEHTaX, 3aHUMaeMblX
npeobpasosaHHbIM paccemsBaloLMM COPOCOM CTOYHBIX BOA B YCIOBHOM
CTBOpe) WcCronb3oBaHa copmyna

Cn-C.
— Kjr
C‘CT(ycn) =Cyjr + 0 . (73)
rae Cy;,— KOHLEHTPaLns BeleCTBa HEMOCPEACTBEHHO BIlLE MeCTa Hamnop-
HOrO UNW CepefnHbl PacCenBatOLLEro BhIMyCKka CTOYHBIX BOA B 3aMblKaloLLem
CTBOPE NPEAbIRYLLErO PEYHOrO YUacTka, Mr/iam’;

C;» — KOHLIEHTpaUms BELLECTBA B HANOPHOM UMW paccenBaloLLEM BbIMyC-
Ke CTOUHbIX BOA, MI/AM?;

1, — KPaTHOCTb Ha4anbHOro pasbaBneHns CTOUHbIX BOA, NONYyYEHHas Mo
dopmyne (25).

Ha saknounTensHOM 3Tane pacyeTa no AaHHbIM, MOMYYEHHbIM ANA Y3-
NOBOro CTBOpA PeKW, onpeaeneHne KOHUEHTpauuin BeLecTBa ANA KaKaoro
HMKEPaCNONOXEHHOrO BblgeneHHOro K-ro KOHTPOIbHOro CTBOpa B Npeaenax
j-rO yuacTka peku oCyLLECTBASIOT Mo dopMynam’:

a) 6e3 yyeTa CyMMapHbIX KO3PULIMEHTOB CKOPOCTU CAMOOUULLIEHNS

Npe N e
c/K =Conin*t 2 (Cpn _Cmin] “Yprjn™ 2 (Cmn h Cminj Yinrgn, (74)

0) c yyeTom camoouuleHns B copmyne (74) 3ameHsIloT napameTpbl

C,,Ha C;m, Con Ha C;,, " le7 Ha C;,,, KOTOpble OnNpeaensioT no opmy-
nam (75), (76), (77):
C;;/'n = Cp y nz)+[cmm—cp( nz)j-exp[- K spTij , (75)
C;" - Cp( nz) +[Cpn_cp( nZ)J.eXp[_ KSPTK”’) ' 79)
C’j’" = Cm( nz) +[Cmn_cm( nz)j.eXp[- KSPTK”J ’ (77)

" NanHbIi noaxon PELUEHUs 3aa4n NO ONpPefeneHnio N3MEHEHWS KOHLUEHTpaLumn
BeLecTsa Mo ANVHE BbILENSAEMOro y4acTka pekvM Npu Hanuumm psga UCTOYHMKOB 3TOrO
BeLLeCTBa MCnonb3osaH B P 52.24.811.
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roe CjK— KOHLEHTpaUuWs BELLECTBa B j-Oi BepTMKanu (cermenTte) B K-m 3a-

AaHHOM KOHTPOJIbHOM CTBOPE Nepes BbiMyCKOM CTOYHbIX BOL4,

Cm/n — MUHUManbHasa KOHUEeHTpauua BelleCTsa B Y3NOBOM CTBOpe U3

BCEX UMEIOLLMXCS, Mr/aM°;
N pc— YMCTIO CErMEHTOB B Y3NOBOM CTBOPE, 3aHSITbIX PEUHbIMU BOAAMM,

MOCTYMMBLUMMM C BbILLEPACTONOXEHHOMO y4acTka peku;
Cpp, — KOHLEHTPaLVA BELLECTBa, NOCTYNUBLLErO C BbiLLENeXallero yya-

CTKa PeK B N-il CETMEHT Y3MOBOro CTBOPA, Mr/am’;
Wi — KOIPMULIMEHT CMELLEHWUS B N-M CErMEHTe Y3noBOro CTBOpa,

CBSI3aHHOMO C PEYHON BOLOW BbILLEPACMONOXEHHOTO yYacTKa pekn, paccHu-
TaHHbIA NS j-0 BEPTUKANN KOHTPOMBHOIO CTBOPA;

N ¢ — 4MCHO CEerMEHTOB B Y3MOBOM CTBOPE, 3aHSThIX M-M UCTOUHUKOM
BeLLecTBa;

C,,, — KOHLIGHTPaLMs BELLECTBa, NOCTYNMBLLEro OT M-TO UCTOYHMKA B
N4 CErMEHT Y3NoBOro CTBOpa (B CNyyYae paccevBalollero Bbinycka
1 mr/am>;

Ykn KO3 MPULIMEHT CMELLEHNA B N-M CEerMeHTe y3noBoro CTBOpPA,

CBSI3aHHOrO C M-M UCTOYMHUKOM BELLIECTBA, PaCCYNTaHHbIA AN j~ON BEPTUKa-
11 KOHTPOSNBHOrO CTBOPA;

Cp( nz)~ KOHUEeHTpauna BewlecTBa, NOCTynuBLUEro C BbllLEneXxaillero

yvacTka pekuM B y3nOBOW CTBOP, A0 KOTOPOW peanbHO MOXET NPOUCXOAUTH
CHWXEHWNe ero cofepXaHnst B BOAE BOJOTOKA HA PEYHOM y4acTKe HUXKe pac-
CMaTpVBaEMOro Y3NOBOro CTBOPa, Mr/AM;

MpumevaHue — Ecnu Ha nepBoM i-M yyacTke pekn B (POHOBOM CTBOPE BblAerneHa
3arpsAsHeHHan CTpysl, TO OHa paccMaTpuBaeTCs kak cOpOC CTOYHbIX BOA B Y3/IOBOM CTBOpE
WU COOTBETCTBEHHO B hopmyne (74) AnA Hee mcnonbayroTcs 0603Ha4YeHUss aHanormyHble
0603HaYEHNAM B TPETHEM CnaraeMoM 3Ton hopmynbl. Kaxabiv n-i CErMeHT (MCXOAHBIN TO-
YeyHbI NCTOMHUK BELLECTBA) B Y3NOBOM CTBOpPE OyAET MMETH CBOE PaCMonoXeHue (CBO
KoopauHaTy cuutasi ot nesoro Gepera) y,7 no wupuHe pekn. CyMmapHbii koapuLmMeHT

CKOPOCTN CaMOOUMLLIEHWA ANS PACCMAaTPUBAEMOrO BELLECTBA, MPULLEALLIETO B KOHTPOSbHbIA
CTBOP C PEYHOI BOAOI 1 C BOAAMU UCTOUHUKA MOXET UMETb PA3INNUHBIE 3HAYEHNS.

Kep = rapaHTUpOBaHHbIA CYMMApPHbIA KO3 MULMEHT CKOPOCTU Camo-

OUMLLIEHNA BeLLECTBa, NOCTYMUBLLEro C BbILLENEXALLero y4acTtka peku B ys-
nosom cTeop, 1/cyT;

c, ( nzy~ KOHLEHTpaLWA BeLLEeCTBa, OOHAPYXEHHOr0 B M-M WUCTOYHUKE,

A0 KOTOPOW pearibHO MOXET MPOUCXOAUTb CHKEHNE €r0 COAEpKaHus B BoJe
BOJOTOKA HA PEUHOM YYACTKE HIDKE 3TOro UCTOUHMKA, MI/AM>;
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Ky — rapaHTMpOBaHHbIA CYMMApHbIA KO3(PMLIMEHT CKOpPOCTM Camo-
OYNLLEHVS BELLECTBA, MOCTYNVBLLENO CO CTOYHBIMW BOAGMU M-TO UCTOYHUKA,
1/cyT,

Ty, — BPEMSA NEpeMeLUEeHNsi BOAHbIX MAcC OT MECTOMNONOXEeHUA Wnc-
TOYHMKA BeLLECTBa A0 KOHTPONbHOrO cteopa (B opmynax (75)—(77) ot ys-
NOBOrO 4,0 KOHTPOIILHOrO CTBOPA), CYT.

lapaHTUpoOBaHHbIE CyMMapHble KO3(PMULIMEHTBI CKOPOCTU CaMOOYK-
LieHnst BelLLieCTBa Kg,, Kgm CnepyeT Ncnonb3oBaTh AN PACHETOB TONMbKO B
TOM Cryyae, ecrnv OHW MOMyYeHbl Mo AaHHbIM HabnoaeHUA Ha paccmaTpu-
BaeMoOM BogHoM obbekre. Cnocobbl onpegeneHns cymmapHbix koadduum-
€HTOB CKOPOCTU CaMOOUMULLEHNS XVMUYECKUX BELLECTB MO pesyfibTaTtaM Ha-
TYPHBIX HABNOAEHNA MOXHO HawWTV B [18].

C nwve-

YMCneHHbIX 3H 7
HasHaueHwne uucne 3Ha4YeHUn napameTpoB o nz) m(nz)

eT 6onblLUoe 3HadeHue. Kak npaBunio, OHU AOMKHbI HasdHaYaTbCs B pesynbTa-
Te aHanusa KayecTsa PeYHbIX BOA Ha BCEM PacCMaTpUBaEMOM i-M yuyacTKe U
BbITb HUKE UMM PaBHBIMU KOHLIEHTpaLum C, . .

MapameTp Wyin ONS KaXKAoW j- BEPTUKANW B KOHTPONBLHOM CTBOpE (Ans
N-X YCNOBHO TOYEYHbBIX BbIMYCKOB, XapakTepusyroLLmx chopMUPOBaBLLIEECA CO-
AepXaHue BELLEecTBa B PEKe B Y3IOBOM CTBOpe, — 3TO GYAET napametp ¢/,

A1 N-X YCINOBHO TOYEYHBIX BbIMYCKOB, XapaKTEPU3YHOLLIMX B Y3NIOBOM CTBOPE UC-
TOYHMK BELLECTBA, — 3TO GYAET NapamMeTp ¢/,,,.,) ONPEAENSIOT No hopmyre

Qo,' (yK ,,) UKm
le‘ﬂz * * * * 4 D* N
2H 4o ”VDmeDme Ykm LK yDme yKm*=K
28* _ o 2 *
+ [ km ~Yig Y j v
+| exp - (y’(/y) K’"+exp— noy uGan
4y, D kem meLK ) meD ik
2B, —y.+y )u.
+exp —( Km K _Tn” Km il
4y DmeD v L
28, —y.+yj2u* opt g2t
vexp _( km ™~y TV | ¥ Km oxp _( 28150 =Y ;=Y ) Vkm 78)
4y 2 m D ym Ly 4 D e D yint
rhe Q, — pacxos BOAbl B CErveHTe Y3roBOrO CTBOPA; MPW HAMMuMM OTKOP-

peKTVIpOBaHHOFO pacxoaa B CerMeHTe y3noBOro CTeopa napametp OC,- 3ame-

HAKT Ha Q. , me/c;
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Y~ pacnonoxeHue j-1 BepTukanu (UeHTpa cermeHTa) B K-M KOHTpOnb-

HOM CTBOPE Ha pacCTosHUU OT feBoro Gepera, M;
¥, — PacrionoxeHme CepeauHbl N-ro CermeHTa B y3noBOM CTBOpe (Ans

HarMopHOro MNM paccenBaloLLero copoca - B CMELLEHHOM HOBOM Y3rOBOM
cTBOpE) OT nesoro 6epera, M;
*
Yp  — NOMPaBOYHbIA KOSOULMEHT Ans napameTpa D;Km (no ymon-
yKm
YaHWIO NPUHUMAETCA PaBHbIM eAuHULE);
*

Dme — CPEeAHEB3BELLEHHOE 3HaYeHne ko3dpuLmeHTa nonepeyHon guc-

nepcum Ha yyacTke peku Mexay m-m UCTOYHMKOM BELLECTBa W KOHTPOSbHbIM
CTBOPOM, M°/C;

L, — paccrosiHue Mexay Y3foBbIM CTBOPOM M K-M KOHTPOSbHBIM CTBO-
poM, M.

ObGszaTenbHbIMA YCIIOBUAMU UCNONb30BaHUA dopmyn (74), (78) asna-
I0TCA cnepyoLme:

- eCnu B pesynbTarte pacdeta sHadeHne C Kk OKasanochb fonbLUe Mak-

CUMALHOrO U3 3HaYeHUn Cp,, unn C,,, 70 C i PMPaBHNBAIOT K GonbLLemy

U3 3TUX MaKCUMArbHBIX 3HAYEHWN;
- ecnu (6e3 yueTta CyMMapHbIX KO3hhULMEHTOB CaAMOOUULLEHNS)

Npe
c amCm +Oc( i) > Cpn

< , 79)
JK( max) Gm+ Q/,_1

TO BO BCEX j-X BEPTUKAmNsX B paccMaTpuBaeMOM K-M KOHTPOIIBHOM CTBOpE
(3aeChb MMeeTCs B BULY HanMuve YCnoBUA NPaKTUYECKU MOMHOrO CMELLEHNs
PEYHbIX 1 CTOYHbIX BOZ)

Npc
chm +X Cpnoc,‘
C.. =
K 3
J Gm+2Q,
rA€ C iy maxy— MaKCAMANbHARA KOHLEHTPaLWS BELiecTBa K-M KOHTPOMbHOM

CTBOpE PeKU HMKE UCTOYHMKA BELLECTBA B Y3TOBOM CTBOPE;
C,, — KOHLEHTpaLWs BELLIECTBA B M-OM UCTOYHWKE;

(80)

N pe — 4nCno BbIAENEHHBIX CErMEHTOB Ha NpeabIayLLEM neped paccmart-

prvBaeMbIM Y310BbIM CTBOPOM PEYHOM yYaCTKe.
Bo Bcex criyyasix, cneayet npuHuMaTh, YTO ¢y, =1, ecnu B pesynbra-

Te pacyeToB no copmyne (78) Gyaet umeTb MeCTO yCrnoBue
Wi 21 @81
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Mpwn pacueTtax ¢ y4eTOM CyMMapHbIX KO3(MULMEHTOB CAMOOYULLIEHUS B
dopmynax (79), (80) cneayeT NpoBeCTU COOTBETCTBYIOLLIME 3aMeHbI NapaMeTpa

Cp, Ha C;,,, " Cmn Ha C,’:,,, cornacHo dopmynam (76), (77). B cnyyae Hanu-

YMs MIBMEPEHHOTO (haKTMYECKOrO) 3HAYEHNA pacxoAa PeYHON BOAb! B Y3rOBOM
CTBOPE BbIMOMHSAIOT YTOYHSAIOLUME pacqeThl NapameTpa QC(,-_1) no c¢opmyne
(52), a napameTp Q;_, 3aMeHsIOT Ha napameTp Q; , no hopmyrne (56).

6.5 B crnyyae nocTynneHus pacCMaTpyBaemMoro XMMMYeCcKoro BELLECT-
Ba BHYTPW BbIAENEHHOTO /-0 y4acTka peku ¢ BofamMn HeGOMbLLOrO NpUTOoKa
nnm co cOPOCOM CTOYHbIX BOA, C HEGOMbLUMM PacXOAOM PacyeT U3MEHEHUs!
COAEpXaHNA BeLLeCTBa BHU3 NO TEYEHUIO PEKU BbIMOMHAKT C YYETOM Cre-
ayomx ycnosuin. CermeHTbl, 06pasyemMble UCTOYHUKOM BELUECTBA, YCIIOBHO
pasmMeLLaloT B COOTBETCTBYIOLLEM MeCTe (CTBOpe) pycna peku 6e3 nameHe-
HWUA ero napameTpoB. [lanee BHM3 NO TEUEHMUIO PEKU AN KaXKA0ro BblaeneH-
HOrO KOHTPOMBLHOrO CTBOPa PacCYWTLIBAKOT CPEAHEB3BELLEHHBIE XapakTepu-
CTUKN pycria pekn C y4eTOM ANUH BblAEMeHHbIX MOoAy4YacTKOB C pasHbIMM
MOPPOMETPUYECKMMIN  XapaKTepucTukamm cornacHo copmyne (43) (npu
MOSIHOM OTCYTCTBUW BblENEHHbIX NOAYYACTKOB MCMOMbL3YHTCH NapameTpbl
pycna peku B BEPXHEM y3MOBOM CTBOPE pacCMaTprMBaeMoro yJyacrka).

MpumevaHne — PaccenBarolpe BbIMyCKU CTOYHBIX BOA C HEOOMbLUMM Pacxonom
npeaBapuTENbLHO NPEeBpaLaloT B YCOBHbIE COCPEAOTOUEHHbIE COPOChI C UCMONb30BaHM-
em cdopmyn (22)—(32).

Ana pacyeta Ko3a(pPULMEHTOB CMELLIEHUA Yy KaXABbIA M- UCTOYHUK

paccmaTpMBaEMOro BeLLecTBa pasbnBaloT Ha ONpeaesieHHOe YNCNO YCNOBHO
TOYEYHbIX BbIMYCKOB (B BUAE CETMEHTOB B PyCne pekn B CTBOPe BnajeHusi
3TOro UCTOYHMKA), obLee Yncno KkoTopbix N, onpeaensoT no opmyne
N. -
N, = *B# (82)

* *
Ba 'Hs Ug

rae napamertpbl B: , H: , u: ABNAOTCA CPEAHEB3BELLEHHBIMN 3HaYEHNAMN B
3amblKaloLLEM CTBOPE BbiLLIENEXALLEro NoAyYacTka peKkn (€Cnv TakoBOWN Bblae-
neH) nepepn cBpOCOM CTOYHbIX BOJ, (MU BNageHUeM NpPUTOKa) UMK 3HAYEHUAMM,
yCTaHOBMEHHLIMM B Y3/TOBOM CTBOPE pacCMaTpUBaEMOro /-fO y4acTKa peku;

N — 4MCnO CEerMEeHTOB B Y3N0BOM CTBOPE pacCMaTpyBaeMoro j-ro y4acT-
Ka peku (519 NepBoro y4acTka — YACIO CErMEHTOB B (POHOBOM CTBOpPE, ANS ApY-
X YYaCTKOB — YMCSIO CEMMEHTOB B COOTBETCTBYIOLLIEM Y3MOBOM CTBOpPE).

Bce 3HaueHua N,,, onpeaensiemble no dopmyne (82), cnepyer okpyr-
NATb A0 LENOro vucna.

PacctosHne B ceyeHum pekm ot nesoro 6epera 40 cepeanHbl Kaxaoro
N-ro YCroBHO TOYEYHOTO BbIMyCka J/, BbIMUCAAIOT C MCMOMb3OBaHUEM Crie-

Ayowmx opmyrn.
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PaccTosiH1e oT neBoro Gepera 40 CePefvHbI NepBOro YCNoBHO ToYeY-

HOrO BbINYCKa M-ro UCTOYHMKA BELLECTBA V. M, ByneT paBHO
Yp=Ym-05Bc(Np+1), npn y _<05B;,, (83
roe ym — paccrtodHne OT ieBoro Oepera 4O mM-TO UCTOYHMKA BELLECTBA,
NPy BLIMYCKe HENOCPEACTBEHHO C nesoro Bepera y = 0, ¢ npasoro Gepera —

¥,,= Bs, M (34€Cb YCNIOBHO NPUHMMAETCS, YTO COPOC M-r0 UCTOYHMKA MPO-

NCXoAUT Kak Bbl B OA4HY TOUKY CeUYEHMst PeKW C NOCNEAYIOLMM PacLLMPEHNEM
3arpsasHEHHON CTPYM MO LUMPUHE PEKU, T.€. 3arpsi3HEHHbI NOTOK OT UCTOYHN-
Ka BeluecTsa kak Obl passopaunsaetcs Ha 90 rpagycos u, ecm y =0, TO

1- CErMeHT NOTOKa CTOYHbIX BOA YCNOBHO ByAeT HaxoauTbCs B 1-M CErMeH-
Te pekun y nesoro 6epera, a NocnegHuin, COOTBETCTBEHHO, B NV, - M);
B,— LUIMpUHa OJHOro CEerMeHTa B y3NOBOM CTBOPE, M, PACCUMTbIBAETCA

no copmyne

Be =+ (84)

*
rae B, — CpegHeB3BELLEHHOE 3HAYeHVE LUMPWHBLI PEKU Bbile paccMaTpu-
BaEMOro MCTOYHMKA BELECTBa (€CIU €CTb Takme AaHHbIE) UNK LUMPUHA PeKku
B BEPXHEM y3rI0BOM CTBOPE 3TOr0 y4acTka, M;
Ecnu okasanocs, 4o y | <B,;, To NnpuHUMaIoT
Y,= 0,55, . (85)
PaccTosiHne B ceveHun pekn ot nesoro Gepera A0 cepeanHbl KaXaoro
N-ro, HauMHasi Co BTOPOrO, YCNOBHO TOYEYHOrO BbIMYCKA J/, , M, M-TO UCTO4-
HIKa pacCMaTpUBaEMOro XUMUYECKOro BELLECTBa COCTaBuT
V,=Y, +N, B, (86)
rae N, — HOMep OuYepeaHOro YCNoBHO TOYEUHOro copoca U3 ux obLero ko-

nuyectea N,,.
Ecnu cBpoc nMcTouHMKa BeLLecTBa OCYLLECTBMAETCA B YaCTb CEYEHUS
peku 6nvke k NnpasoMy 6epery peku, T.e. B COOTBETCTBUM C YyCNOBUEM

vy, >058;, 87)
TO paccTosHue ¥, M, OT nesoro Gepera AO CePeAUHs! MEpEOro YCIOBHO

TOUEYHOrO MCTOMHUKA A0 CEPEAUHbI MEPBOrO YCMOBHO TOUEUHOrO M-T0 UC-
TOYHMKA PAaCCUMTBLIBAKT Mo hopmyre

y'[J =ym—B:'(Nm+0,5) (88)
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PaccrosHue ot nesoro 6epera Ao cepeauHbl N-ro, Ha4MHas co BTOPOro,
YCNOBHO TOYEYHOro BbiNyCKa M-rO WUCTOYHUKA, PacnofOXeHHOro Onwke K
npasomy Gepery ¥, M, onpeaensitot no copmyne (86).

Pacxog, BOAbl B OHOM YCNIOBHO TOUEYHOM BbINYCKE q,,,, M/C, M-TO WC-
TOYHMKA BbIYUCTIAIOT NO hopmyne

_ qm
q.__= . (89)
mn~ N,
MpumeyaHue — KOHUEHTPaLMA BeLecTBa B K&XKA0M YCIOBHO TOYEYHOM BbIMNyCKe
M-TO UCTOYHMKA CuMTaeTca oanHakosow, pasHon Cp,.

PacueT koapduumeHTa cmelleHund ‘/’Kj BOA, M-TO UCTOYHMKA B K-M
KOHTPOSIbHOM CTBOpE B j-OM BEpTUKanuM Ha paccMaTpyvBaeMOM i-M yyacTke
BbINOSHAIOT NO hopmyne

Nm
Y, =2 , (90)
N/ 7,
K7
roe N, — obulee 4ACNO CEerMEHTOB, 3aHMMAeMbIX mM-M HeOONbLUUM UCTOY-
HWKOM paccMaTpMBaeMOro XMMMYECKOro BELLECTBA B pycrne peku.

2 *
w — qmn exp| — (yi(/ _yn) Ykm
"K 2H D Uy L 4y, Dyl
v KkmA|TTY Do Y Ykm Exm D YK KM
2,” (25* -V, .- jzu*
4 ] Y V4
+exp| — (J’i(/ )’,,*) Km + expl - K/17 K _ n) “Km N
4y D L 4 D I
Dme yKm*=Km 14 Dme yKm"Km
* 2 * * 2 *
vow [—ZBKm—yK/- +ynj Yyem + o0 (ZBKm—ij+ynj Ukm N
4y, DL 4. D L
Dme yKm~=Km 4 Dme yKm™—Km
* 2 *
(—ZBKm—y.—y) U
K] Km
+exp| — (S (91)

4y D . L
Dme YKm=Km

MpumeyvaHue — 3Be3404Ka Y NAPAMETPOB, XaPAKTEPUIYHOLLIUX PYyCrno peku, obo-
3HayaeT, YTo OHM BepyTcs Kak CPeAHEB3BELUEHHbIE C YYETOM BblgeNeHHbIX MO Mopdo-
METPUYECKMM XapaKTepUCTMKaM NOAYYaCTKOB PEKU.

O6s3aTtenbHbIMK YCMOBUSIMI MCNONb3oBaHMs doopMmynbl (91) ABRATCA
cnegywoowme: ecnn ¢ > 1, TO cnegyeT NpUHUMaTh wnK_= 1, ecnn B pe-
"K/' /
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3ynbTaTe pacyeTa B 3ajaHHOM CTBOpe MaKCUmanbHOe U3 BCeX 3HaYeHUn
[/ P COOTBETCTBYET HepPaBEHCTBY
v

q
Vil mayS ——=

¥ T, (92)
kmH km U km

TO NPUHUMAETCS, YTO ANS BCEX 3HAUYEHWN @, B 3TOM CTBODE U APYrAX HU-
G

KEenexaLmx 40 O4epesHOro yaroBoro cTeopa

Tm
W=

S (93)
Bkm H km U km

Mcrnonb3yst nonyyYeHHble 3Ha4YeHna l//K‘ , PaccHNTbIBAOT KOHUEHTpauun
/

BELLECTBA B KaXKAOM j- BepTUKanu B K-M KOHTPONBHOM CTBOpE CK/., Mr/am’,

HWXKE PaccCMarpuBaemMoro Mm-ro NCTOYHMKA Ha OCHOBE paHee MOoSyYeHHbIX
AaHHbIX [N STUX BEPTUKANEN B CBA3W C BRUSIHUEM (POHOBOIO COAEPMaHMS
BELLeCTBa U BNUsHMS cOPOCOB 3TOro BellecTBa OT APYrUX BbiLLenexalimx
WCTOYHUKOB MO chopMynie

* =K T *
Cr=Cig+ [Cm(nz) ! (Cm - C\m(nz)je T =Cyg ]"UKJ', (94)

*
roe CK/. — KOHL|EHTpauua BellecTBa B j-1 BepTUKaNM B paccMarpuBaemMom

K- M KOHTPONbHOM CTBOPE HWXKE M-TO WCTOMHMKA COpMMpOBaBLUAsCcA 3a
CYET BAUSHMS (POHOBOM KOHLEHTPALMU U CYMMApPHO OT KaXKgoro npeabigy-
LLIErO UCTOYHUKA BELLECTBa Ha PAaCCMaTPMBAEMOM i-M Y4acTKe peku, Mr/am’.

NpumeyaHne - MNpeanonaraetcs, 4To Cm(nz)s C,,; N0 yMONYaHuio NpuHUMa-

eTcs, uTo Cm(”z) =0.

MocnepoBarernbHble pacyeTbl KOHLEHTpaUuM BellecTBa No yyacTkam
peku no dopmynam (44)—(94) NpUBOAAT K MOSYYEHUIO UCKOMOW KOHLEHTpa-

LUMn BewecTea C/(/: an,x B 334aHHOM And nepecyeta (poHOBOM CTBOpE ne-

peA paccMaTpvBaembIM (3afaHHbIM) BbINYCKOM CTOYHbIX BOA, PAaCMONOXeH-
HOM B COOTBETCTBMM C BOAHOCTbIO PeKM Ha paccTtosiHuu 0,5 nnn 1 km Bbiwe
cbpoca. MNpu Hanuuun B CeYEHUU KOHEYHOro (POHOBOFO CTBOpA OTNUYalo-
mMxca Apyr OT gpyra KOHUEHTpauuin BellecTsa CK/. (Hanu4ne CTpynHOM 30-

*
Hbl) B kauecTBe Cy , BbIGUPAETCS MakCUMasnbHast U3 HUX.

MNpumeyaHue — [Ans pacyeTa u NocTpPoOSHUA MPOAONBHOMO NPOUNA USMEHEHUS
KOHL|EHTpaLMK BeLLecTsa Mo ANWMHe BCEro BblAENeHHOTo yuYacTka peku PyKOBOACTBYHOTCA
P 52.24.811.
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7 Mopsapok 3anpocoB M OTBETOB 00 YCNOBHbLIX (DOHOBBLIX
KOHLIGHTpaLIMAX XMMUUYECKNX BELLECTB

7.1 B cooTBeTCTBMM C [4] NpOEKTHas UNU Apyras 3avHTepecoBaHHas
opraHusauus, KOTopon Anst HOPMUPOBaHMS COpPOCa CTOYHBLIX BOA UINA peLle-
HUA OPYrMX BOAOXO3ANCTBEHHBIX BOMPOCOB HeOOXOAMMBbI CBefeHus ob yc-
NOBHbIX (POHOBbBIX KOHLIEHTPALUMSAX XMMUYECKMX BELLECTB B OMNpeAereHHOM
CTBOPE PEKU UMK BEPTMKANM BOLOEMA, MOXET HanpaenATb 3anpoc B noase-
LOMCTBEHHOE yupexzeHne PocrmppomeTa, pacrofioKeHHOE B WHTepecye-
MOM PErvoHe.

7.2 B 3anpoce 06a3aTenbHO YKka3blBAKOT:

- HasBaHWe 1 BEAOMCTBEHHAsi NPVUHAANEXHOCTb 3anpaluMBaloLIen op-
raHusauum, ee nouToBbIN afpec;

- npyyMHa 3anpoca (MPOEKTUPOBAHUE HOBbIX UMW PEKOHCTPYKUMSA Cy-
LLIECTBYIOLUMX OYUCTHBIX COOPYXXEHUW, pa3paboTka npoekTa npeaenbHo Ao-
nycTuMoro cbpoca CTOYHbIX BOA WNW HOPMaTWBOB AOMYCTUMOro MpuBHOCA
BellecTBa Ha BXY peku, nepeHeceHne MecTononoxeHus cbpoca CTOYHbIX
BOA W Ap.) C YKasaHMEM HauMEHOBaHMWS OpraHnsaumy unm npeanpuaTus, ans
KOTOpbIX TPeOYyeTCs paccunTaTb YCNOBHbIE (POHOBbIE KOHLEHTPALMKU XUMU-
Yeckux BELLECTB;

- HasBaHWe BOAOTOKa UMM BOAOEMA U TOUHOE MECTOMOMOXEHUE Ha HEM
CTBOPOB UMM BOJOXO3ANCTBEHHOrO y4yacTka, MO KOTOPbIM 3anpalumBaloTca
cBeneHus 06 yCroBHBIX (DOHOBBIX KOHLIEHTPALMAX XMMUYECKUX BELLECTB,

- nepeyveHb BELLeCTB, AN KOTOPbIX HYXXHO paccuuTaTb YCRnoBHble do-
HOBbIE KOHLIEHTpaLMW.

C uenblo pacCMOTPEHUSA U aHanmMsa BCEV MMEHLLENCA UCXOAHOW WH-
copmaumn AnNa pacHeTa YCNOBHBIX (POHOBbLIX KOHLEHTPaLWA BELLECTB 3auH-
TepeCcoBaHHbIE OpraHM3auMmn MOryT NepeaaTb C 3anpocoM 00 YCNOBHbIX ¢ho-
HOBbIX KOHLIEHTPaUMAX MMEKLLUECs B UX PacrnopskeHun coOCTBEHHble pe-
3ynbTaThl rMAPOXUMUYECKUX HaOMOAEHWA Ha paccMaTpuBaeMoOM BOAHOM
0ObeKTE C yKasaHMeM MECTONONOXKeHUst 0Toopa Npob BOAbI U UCMONb30OBaH-
HbIX METOA0B XMMUYECKOro aHanmsa.

7.3 PacyeT yCcnoBHbIX (OOHOBBIX KOHLIEHTPaLMIA XMMUYECKUX BELLECTB B
BOAE BOAHOINO OGbEeKTa B NOABEAOMCTBEHHOM yupexaeHuu Pocrugpomerta
BbIMOMNHSIIOT B COOTBETCTBUN C HACTOSALLIMM PYKOBOASALLIMM [,OKYMEHTOM.

7.4 CeepeHus 06 ycCnoBHbIX (POHOBbIX KOHLEHTPALMAX XUMUYECKUX
BELLECTB BbIAATCA B TEYEHME MeCsLia CO AHSA NOoNnyYeHus 3anpoca.

MNpy HeoBXoANMOCTM NPOBEAEHUS AOMONHUTENbLHLIX HabnwaeHun Ha
BOAHOM OOBbEKTE CPOKU Bbigadn cBefeHun 06 yCrnoBHbIX POHOBbIX KOHLIEH-
TpaUUAaX XMMUYECKUX BELLECTB, a Takke BONPOCHI (PMHAHCUPOBaHWUA OpraHu-
3yemblX paboT COrNacoBbIBAKTCA OpraHvM3auMen-3aka3uymkom C COOTBETCT-
BYIOLMM nogpasgeneHnem Pocrugpomera.

7.5 Matepvanbl C pacyeTamun YCrnoBHbIX (POHOBbBIX KOHLEHTPauUMin Xu-
MUYECKMX BELLECTB Anga ycraHoeneHusa cootsetctBeHHo HAC v HAOB peko-
MeHayeTcs oopMnATb No (hopMaM, ykasaHHbIM B npunoxeHuax E, 2K
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MNpeacraBnsiemble pesynbTaTbl pacHeTa yTBepXaaTca HavyanbHukom Orby
«YTMCs» unu ero domnuana.

Konuun BbigaHHbIX AOKYMEHTOB COXPaHSIIOTCA COBMECTHO C 3anpocamu
notpebuTenen 06 ycnosHbIX (POHOBbLIX KOHLEHTpauusx B mgpomeTdoHae
OIMBY «YITMC» unu ero dwmnuana B Te4eHWe AeCATU NeT, Marepuansl, ka-
caloLMecs YCTaHOBMEHUS YCINOBHbIX (POHOBbLIX KOHLEHTPALMA XUMUYECKUX
BewecTs ana HAB, — B TeveHue 30 ner.

7.6 3anpochbl N OTBETHI PEMCTPUPYIOTCA B XXypHarne, COCTaBNEHHOM No
dopme, NprBeAEHHON B NpunoxeHum U.
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MpunoxeHune A
(obs3aTenbHoe)

UHcTpykuus K nporpamme «"XM-cpoH3»
Mopsagok npoBeAeHUS pacyeToOB YCNOBHbIX (DOHOBLIX KOHLIEHTpaLui
XUMMWYECKUX BELECTB B BOAE BOAHbIX OOLEKTOB ANsl YCTAHOBIEHUSA
HOPMaTUBORB AONYCTUMbIX COPOCOB CTOUHbIX BOA

A.1 O6wme cBeaeHuUsA o0 nporpaMme

Mporpamma «'XM-cboH3» paspabotaHa B COOTBETCTBUN C NOMOXKEHUSMU
HacTosLlero pykosojdawero AokymeHTa B cpeae Borland Delphi 7 n moxert
paGoTaTtb noj, ynpasneHnem onepauuoHHoi cuctembl Windows sepcun 7, 8 n 10.

Mporpamma npeaHasHayeHa ANA pacyeTa YCNOBHbIX (POHOBbIX KOHLIEHTpa-
LUA XMMUYECKUX BELLECTB MO AAHHbLIM, MOSYYEHHbIM B CTBOPaX CUCTEMaTUYECKMX
MAPOXNMUYECKNX HAbnIogEeHNA.

Onsa pa6oTbl ¢ nporpammon TpebyeTcs BBOJ pe3ynbTaToB XMMUYECKOTO aHa-
nu3a npo6 oAbl B hOHOBOM CTBOpPE (BEpTUKanu) BOAHOrO o6bekTa 3a MHTepecye-
Mbl nepuoa HabnogeHnd. BBoa JaHHbIX MOXHO OCYLLECTBUTb C NOMOLUBIO Kna-
BMATYPbI UM UCNOMb3ya CNeunanbHbin dann, cchopMupoBaHHbIN ANA pacyeTa yc-
NOBHbIX (POHOBBLIX KOHLEHTpaUM B UHPOPMALUMOHHON cucteme «Mmapoxum MK» n
cogepxawynii Heo6xoaMMYI0 MHOPMAaLMIO.

[ns BBOjA AaHHBIX € KNnaBuaTypbl NPOM3BOAUTCS 3anyCcK NPOrpaMmbl B COOT-
BETCTBMW C npasunamm padoTsl ¢ npunoxeHusamu B cpege Windows.

Ona HopmanbHon paboTbl nporpaMmmbl HEOGXOAMMO NPOBEPUTL (HACTPOUTD)
napameTpbl oTtobpaxeHns uucen (cm. B MK pasgensl «laHenb ynpasneHus» -
«HacTtpolika s3bIKOBbIX MapamMeTpoB, NPeACTaBNEeHUsl YACEN, AEHEXHbIX eAVHUL,
BpeMeHn u aat». Ona Windows 10 — «[MaHenb ynpasneHus/Macbl, a3blK, peru-
oH/PernoHanbHble cTaHjapTbl/Mi3meHeHne dopmaToB AaTbl, BPEMEHU WU 4u-
cen/JononHuTtenbHble NnapameTpbl/Uucnar):

- pasgenuTtens Lenon n ApobHON YacTy yucna — JeCATUYHAN TOYKa;

- pasgenuTenb rpynn pas3psaoB — JOMMKEH OTCYTCTBOBAaTb;

- rpynnupoBka undp no paspsaam — JOMKHa OTCYTCTBOBaTb.

PekomeHayeTca cos3paTh Apnblk Ha pabouem crone Ans yaoGHOro sanycka
nporpaMmmbl ans paboTel. Co3aaHue sipnbika BbINOMHAETCA CTaHAAPTHLIMW AEWCT-
BuaAMU paboTbl B Windows.

A.2 BBOA MCXOAHbIX AaHHbLIX C MOMOLLLIO KInaBvaTypbl

3anyck COnpoBOXAAETCH NOSABMNEHWEM HA MOHWUTOPE [NaBHOW 3KpaHHOM
opmbl porpaMmbl, NPeACTaBneHHON Ha pUcyHke A.1.

Mpumevanne — [laHHyto nporpamMmy Yalle BCEro UCMONb3YIOT ANA OrNpeAerieHus yc-
NIOBHOW (POHOBOW KOHLIEHTPALMW Ha BOJOTOKAX (Peku, KaHarbl), rae BaxHbIM SIBNSETCS Bblae-
NEHWE XapaKkTepHbIX CTPYW (KOHTPOSIbHOW 1 AOMONMHUTENBHOM). B cnyvasx, korga pacyeT Be-
AyT ANA APYroro Tvna BogHoro obbekra (o3epa, BogoxpaHnnuila, 6onota, npubpexHblie 30HbI
MopeWi), TO BblAENeHHYIO AN pacyeTa XapakTepHyto 30HYy BOAHOrO 06beKTa, NPUBA3AHHYIO K
COOTBETCTBYIOLLEN (POHOBOW BepTUKanu HabnogeHus, Ans eavHoobpasvs npencTaBneHvs
hOpM NpOrpamMmbl YCMOBHO CHATAIOT KOHTPOIIBHOW CTPYE.
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BRLLISCTES B BOAHD)

PucyHok A.1 — 'MaBHag akpaHHasa doopma nporpaMmmsbl

HaxaTtne kHonkn «/1pobbr» NO3BONSAET OTKPbITh 3KpaHHyHO hopmy nporpam-
Mbl «Bgod u Koppekmuposka OaHHbIX M0 omoenbHbIM rpobam e00bl», NpeacTas-
NEHHYI0 Ha pUCyHke A.2 ana nocnejosaTernbHOro 3aHeceHus nHdopmaumm B Buae
pe3ynbTaTtoB aHanusa no oTaenbHbiM npobam BoAbl. 3Ta hopma COCTOUT U3 ABYX
naHenen: naHenb «/aHHble mekyuweli npobbi» ANSA BBOAA NapameTpoB Henocpea-
CTBEHHO Npo6bl U nNaHenb «/aHHbie nokazameneld mekywel npobbi» ANs BBOAA
JaHHbIX MO XUMUYECKAM BELLECTBaM, BXOASALLNX B COCTaB 3Tow npobbl. [1ns BBOAA
JaHHbIX Ha 1-W naHenu cneayet ob6sa3aTenbHO HaxaTb KHOMKY «Hoeass npoba» u
3aTeM 3anosiHUTb OKHAa peAaKkTUPOBaHUSA AAHHBIMW NSt HOBOW Npobbl Boabl (065-
3aTenbHO BBOA uncen HeobxoAMMO HaunHaTb C CamMoro Havana okHa BBoja napa-
meTpa). Mpu 3TOM rogbl yKasblBalOTCA B BUAE YeTbIPex3HauHbIX uudp. B okHe
«[JaHHble nokaszamenel mekywel npobbi» 3aNMCbiBalOT KOHKPETHbIE pe3ynbTaThl
XUMWYECKOro aHanusa oTAenbHbIX Npob Boabl. C 3TON Lienbio pajoM B pejakunoH-
HOM OKHe «Bbibepume rokazamesiby HaXUMatOT KHOMKY-CTPENOYKY U B CMINCKE No-
KasaTenen BbiOMPAKT UHTEPECYEMbIA NoKa3aTenb. [lanee, B peakuMOHHOM OKHe
«Beedume 3Ha4yeHue rokazamersnsa» BBOASAT YMCIIEHHOE 3HauyeHne BblOpaHHOro
nokasaTtens (apobHas 4acTb 3HA4YeHUs 3anucCbliBaeTCA MOCNE TOYKM). Haxkatue
KHOMKN «Beecmu» no3sonseT 3aukcupoBaTth 3anucaHHyo UHOPMAaLMIO B OKHE
TekyLen npobbl. MNMocne BHECEHUS BCEX AaHHbIX NO Tekywen npobe eé€ cnepyet
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BHECTW B hOpMUPYEMbIA CNIMCOK NPOG HaxKkaTueM KHOMKW «BHecmu & cnucoky». Na-
nee onepaumio MOBTOPSAIOT C HaxaTUs KHOMku «Hoeas npoba». CocTasMeHHbIR
cnncok Npo6 BOAbI 3aNMChbIBAOT B OTAENbHbIA hain KHOMKOW «3anucame 6 ghaliny,
C COOTBETCTBYIOLLMM MPUCBOEHUEM EMY CBOEIO UMEHU C paclumpeHnem «*.dat».

B npouecce chopmupoBaHus cnvcka npob Bogbl Nonb3ysach kHonkamu « Cre-
dyrow. npobax», «[pedbid. npoba», «Ydanump npoby» “Beecmu», «Ydanump» no-
Ka3Tenb, a Takke KypcopoM “MbILLKA’ MOXHO nepemeLyaTbcsi No npobam u Koppek-
TUpOBaTb BBEAEHHYIO NHpopmauuo. OTKOPPEKTMPOBaHHYO Npoby crneayeT «BHe-
Cmu 8 CrnucoK» AN TEKYLLEro pacyerta u, ecnu 31o notpebyeTcs ANS Apyrux pac-
yeToB, «3anucamp e ¢hallny, C COOTBETCTBYIOLUM MPUCBOEHNEM OTKOPPEKTUPO-
BaHHOMY cnucky npo6 HOBOroO UMEHM C pacluMpeHnem «*.dat».

PucyHok A.2 — OkpaHHasa dopma nporpammbl 4N BBOAA U KOPPEKTUPOBKN BaAHHBIX
no oTAenNbHbIM NpoGam Boab!

A.3 BBoag u wucnonb3oBaHue ¢pannoB, copepxawmx HHpoOpMauuio
O pe3ynbTarax HabnwaeHU Ha BOOHOM OGbeKTe

Ecnn dann ¢ nHopmaumein no npobam soapl Gk NOATOTOBMNEH paHee (B
JaHHOM nporpaMMHOM cpeacTBe unu B «uapoxumlK») B rnaBHOM 3KpaHHOW
cdopme nporpammbl (pUCYHOK A.1), HaxKUmaloT KHonky «Omkpeimb ¢halin». B oT-
KpbiBLLEMCSA cTaHaapTHoM Ans Windows okHe BbiGopa kaTtanora u daina Ha cooT-
BETCTBYIOLLEM >KECTKOM [MUCKE OTbICKUBAIOT U BbIOUPAIOT (OTKPLIBAKOT) HYXKHBIA ANS
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pacueTa ycrnosHOW (POHOBOW KOHLEHTpauuu Belwectsa ann ¢ paclimpeHnem
«*.dat».

Ecnu TpebyeTcs BbIMOSHUTL NMPOCMOTP WU KOPPEKTUPOBKY AAHHbIX B OT-
AenbHbiX Npobax BoAbl, TO C MOMOLLbIO KHOMKN «[Ipobbli» 3anycKaloT 3KpaHHYIo
copmy, rae nonb3ysach kHonkamu «Credyrow,. npobax», «lpedvid. npobar, «Hosas
npoba», «BHecmu e criucok», «Y8anump npoby» «Beecmu», «Ydanume» MOXHO
npocmarpueaTb U KOppeKTMpoBaTb MHOpMaLUIO.

HasHauyeHune kHonok:

«Cnedyrow,. npobax - Nepexoj B TEKyLUEM CNUCKE K CrieaytoLlen ouepesHon
npo6Ge BoAbl;

«[pedbid. npoba» - Nnepexoa B TEKYLLEM CNUCKE K NpeablayLiei npobe BoAbl;

«Hoeasi npoba» - OUACTKA OKOH pefakTUPOBaHUA AN BBOAA JAaHHbIX Oue-
peaHon (B TOM umcne nepeoi) npoGbl BOALI;

«BHecmu & crucok» - BHECEHUE B CNUCOK Npo6 BOAbI HOBbIX UMK OTKOPPEK-
TUPOBaHHbIX NPo6 (AN PUKCUPOBAHMSA UIMEHEHUWA UNWU NpU BBOAE HOBOW NPOOGHI
HaxaTue Ha 3Ty KraBuLLly AOMKHO ObiTb 0683aTeNbHbIM);

«3anucamp 6 ¢haliny - 3anncb CCHOPMUPOBAHHOIO Crncka B dainn ana Bo3-
MOXXHOCTU HEOAHOKPATHOIO €ro UCMNONb30BaHUS.

«YOanumse npoby» - yaaneHne npobbl BOAbI U3 CNUCKa CO BCel BxogsiLen B
Hee uHdopmaumen.

«Beecmu» - BBEAEHNE 3aNUCaHHbIX 3HAYEHUI Noka3aTens B paccmarpusae-
myto (chopmupyemyio) npoby Boabl;

«YOanume» - ypaneHne us paccmatpusaemon npoGbl BOAbI BblAENEHHOrO
KYypCOpOM MoKasaTens 1 ero 3HaueHui.

«Bbix00»- BbIXOJ, U3 TEKYLLErO PEXnMa NPOrpaMMbl Ha NPeAbIAYLINA.

A.4 PacueT ycnoBHoi (pOHOBOM KOHLIEHTPaLMWA BellecTBa B 3a4aHHOM
cTBOpe (BepTukanu) BoaHoro o6bekra, rae NpoBOAUNIUCHL CUCTEMATUYeCKne
rmapoxumMmnyeckue HabnroaeHus

[Mocne OTKPbLITUS Ha 3KpaHe MOHUTOpPA FMaBHOW 3KpaHHOW hopmbl Nporpam-
mbl (prcyHOK A.1) U BBEAEHHON NHMOPMaLmn No npodam BoAbl, U3 packpbiBatoLe-
roca cnucka «Kod, Mokaszamenb, PasmMepHOCMby LUENYKOM «MbILLKU» BbiOGMpaoT
VHTEpEecyeMbIil nokasaTtenb. MNpu 3ToM B okHe «BpemeHHoUl psd AaHHbIX» ans 06-
Lero maccvBa AaHHbIX NMOSBRSAETCA rpadurk N3MEHEHNS KOHLEHTpaunin BeLecTsa
3a BeCb nepuoj HabniogeHun, UMELMIACS B UCXogHOM dhaine AaHHbix. OpHo-
BpeMeHHO B okHax «KoopOuHamHbie Homepa cmpyii» — « KoHmponbHOU» U  «o-
MoIHUMENbHOU» NOABNSAIOTCA AaHHbIE O KOOPAMHATHbLIX HOMepax Touek Habnoae-
HUA B CEYEHWN PEKU B BblAENEHHbIX KOHTPOSbHOW U LOMOMHUTESNbHbIX CTPysX. B
obnactn dopmbl «Bbibop 0b6bekma pacyema LEMYKOM «MbIWKU» NO pPajuno-
KHOMKe B yKasaTere KOHTPONbHOW MMM AOMOSIHUTENBbHON CTPYM MOXHO OTKPbITb
rpacuk NPOCMOTPa BPEMEHHOro psifa AaHHbIX OTAENbHO B OAHOW U3 3TUX CTPYM
(npw nx Hanuuum). LLilenykom «MbILLKU» Ha paAno-KHOMKE B pasjene «/lapbl 3Have-
HUll pacxod-KoHUeHmpauyusi» B ykasatenax «M/3 obuwjezo maccuea», «M3 KOH-
mposnbHOU cmpyu», «/3 dononHumenosHold cmpyu» MOXHO OTKPbITb ANS NPOCMOT-
pa rpadukn cTaTucTuyeckon ceasu tuna C=f(Q).

[ns pacyeTta ycrnoBHOM (POHOBOW KOHLEHTpaUMKU BeLlecTBa HEOBXOAUMBIN
AvanasoH net BblGMpaloT B NO3ULMAX pa3jena pejakuoHHOro okHa «Bbibop dua-

50



PO 52.24.622-2019

nasoHa» MyTeM KOPPeKTMPOBKM Hayana M KOHLUa 3Toro gmanasoHa. KHomkoin «U3-
MEHUTb rofpl» (UKCUPYETCH BblOPaHHbIN Anana3oH AaHHbIX. Janee moryT 6biTb
yAaneHol U3 BbIOPAHHOrO psija AaHHbIX aHOMasibHble 3KCTpeMasibHble 3HayeHust
KOHLeHTpaumnii BelecTBa HaxaThem KHOMKM «YAanuTb TOuky». llocrne Kaxpgoro
HaXaTus 3TOW KHOMKM Ha rpadiuke ucyesaeT OAHO HexapaKTepHOe MakcuMasibHoe
WM MUHUMaJIbHOE 3HauyeHWe KOHLeHTpauuu. BusyanbHO KOHTpo/AMpysi, 3TOT Npo-
LLecc MOXHO NPOAO/MKaTb A0 MOSIHOTO U3bSITUS BCEX aHOMasibHbIX 3HA4YeHWl KOH-
LeHTpaLii.

[na pek B COOTBETCTBMU C MOJIOKEHUSMM HACTOSLLEr0 PyKOBOAALLErO A0-
KyMeHTa MpOBEPSAT Hauume wuam oTcyTcTBue cBsA3n Tuna C=f(Q) no gaHHbIM B
KOHTPOJIbHOW 1 [OMOMHUTENBHON CTpysX B paccMaTpvBaeMoM (hOHOBOM CTBOpE.
[na aTtoro, nocne Bbi6opa CTPyW, HaXUMAKT KHOMNKy «PacyeT». Ecnn cBsA3b goc-
TOBEpHa, TO B AOMOSIHUTENIbHO OTKPbIBLUEMCS OKHE cfnedyeT BBecTu Tpebyemble
ONA NPofO/MKEeHNs pacyeTa pacxofbl pPeqyHol BOAbl M HaxaTb KHOMKY «PacueT.
ABTOMATMYECKM B OKHE OTYETHOI 3KpaHHOl hopme nporpammbl, NPeLCcTaBEHHON
Ha pucyHke A.3, MOSIBATCA OCHOBHble pe3yfbTaTbl pacyeTa YCMOBHOW ¢hOHOBOA
KOHLieHTpauMn paccmaTprBaeMoro XMMU4Yeckoro BelyecTBa. [l OKOHYATeNbHOro
othopmeHns pe3ynbTaToB pacuyeta crefyeT B JaHHOM OKHe pefaKkTUpOBaHus, Uc-
nonb3ys Kypcop W knaBuaTtypy, ykasaTb BW, U HaMMEHOBaHWe BOLHOr0 06bekTa,
MecTonosioxeHne (HOHOBOTO CTBOpPa (WM BepTuKanu), A5 KOTOPOro BbIMOSIHEH
pacyeT ycnoBHOW (POHOBOI KOHLEHTpauuu, AO/MKHOCTb, hamuamsa n MHULManbI
paboTHWKa, BbINOMHMBLUEr0 pacyeTbl. MoyyYeHHbI TEKCT € pe3ynbTaTaMu pacyeTa
MOXHO CKOMMpOBaTb C MCMO/SIb30BaHWeM Gydepa o6MeHa B 060N AOKYMEHT Wan
pacnevaTtaTtb Ha NpuHTepe. [ns neyatn B ykasaHHOW chopme CAyXMT kKHonka «[le-
YaTb». MpoMexyTouHble pe3ynbTaTbl pacyeTa MOXHO NMPOCMOTPETb, HAXaB KHOMKY
«[lonoNHNTeNbHble CBeAEeHUs». B OTKPbIBLLUEMCA OKHEe NPUBOAUTCS MPOMEXYTOou-
Hble pe3ynbTaTbl pacyeTa, B TOM uyucfie, NpU HaInyMmM JOCTOBEPHON CBA3U Tuna
C=f(Q), BbIOpaHHbIN A1 pacyeTa BWUf YpaBHEHWUS perpeccur 1 ero napametpsbl.

$ PesyrsTars| pacyeTa yCoBHOM (hoHOBOM KOHLIEHTPaLMN BELLECTBA

JononHutenbHble CBEAEHUA MevaTb Bbixoa

YcnoBHas CbOHOBaﬂ KOHUEeHTpayuna XxMmMn4yeckoro eeujecrtea

BoAaHbIi 06bEKT —
MecTononoxeHue poHOBOro cTBOpa UiM GOHOBOW BepTUKanm

KoopanHaTHble Homepa FCH: 3

Micnonb3oBaHHbLI nepnog HabnwaeHns (rogel) 2012-2014

BeuwecTBO MM nokasaTesllb XMMUYECKOro cocTaBa BofAbl - HedTenpog.
YcnoBHas poHoBas KOHUeHTpauusa = 0,151 mrAn

PacuyeT BbINOAHUA -
Nata pacyeTa-25.11.2016 19:12:23
|

PucyHok A.3 - Mpvmep NporpaMMHOro NPeACcTaB/IEHUS OTUETHLIX MaTepuasioB no
pacueTy yCoBHO (DOHOBOM KOHLIEHTPALMM XMMUYECKOTO BELLECTBA
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Ana pek, ecnn ctatuctuyeckaa csAsb Tuna C=f(Q) okasanacb HepocToBep-
HoIn (06 3TOM BblgaeTcsi COOOLEHNE Ha 3KpaH MOHWTOPA), NPOAO/DKEHME pacyeTa
BbINOSTHAIOT MyTem pasbueHuss MHdopMaumMn Mo xapakTepHbIM nepuogam (ceso-
Ham). Ha nepBom 3aTane BbINOMHAT MOMNbITKY pa3éueHns nHgopmauuy no ABeHa-
AuaTty mecsuam.

Mpn HanMuum B paccmaTpveaeMom nepuoge (rogy Wiv MHOrONeTUn) Takoro
o6bema faHHbIX A1 XMMUYECKOTO BelLlecTBa OCHOBHbLIM (OMOPHLIM) NMPUHMMAETCS
MecsL, B KOTOPOM CPefHSAA KOHLUEeHTpaumus BellecTBa Haubosbluas; A1 B3BELLEH-
HbIX BELLECTB OCHOBHbIM (OMOPHbLIM) CUATAETCA MECsL, B KOTOPOM CpeAHSAst KOH-
LeHTpauusa BellecTBa HaMMmeHbLUas.

Mocne BbiAeneHVss pagno-KHOMKON (TOYKOIN) MHTepecyemoi CTpyW, Haxmma-
10T KHOMKY «PacueT». Ecnn B McxoAHoW nHcpopmauuy 6bi10 AOCTATOYHO AAHHbIX
ONs VX MOMECSYHOro BblAeNeHUs, TO Ha 3KpaHe MOHWTOpa nossaseTtcs Tabnuvua c
pe3ynbTataMu pacuyeTa yC/I0BHO (DOHOBOI KOHLEHTpauuy no paccMarpuBaemomy
BELLEeCTBY B 3a/JaHHO CTpye BOAHOro o6bekTa. PopMMpoBaHME XapakTepHOro Ass
paccmaTpvBaemMoro BellecTBa pacyeTHOro nepuoga B ro4oBOM LMK/E BbIMOHAET-
cs aBTomMaTtunyecku. [llocne BBefeHMS HEO6GXOAMMbLIX TEKCTOBbIX KOPPEKTUB 3Ta
Tabnuua MoXeT 6bITb pacrneyaTaHa Ha NPUHTEPE B KA4yeCTBe OKOHYaTeslbHOro pe-
3ynbTara pacyeta. MOXHO Takxe NPOCMOTPeTb M pacnevaTaTb NPOMEXYTOUHble
pe3ynbTartbl pacyeTta. [ 3TOT0 HaMMatoT KHOMKY «[JomonHUTesNbHbLIe cBefe-
HUSI». B OTKPbIBLLEMCS OKHE MPUBOAATCA CBEAEHUS O NPOMEXYTOYHbIX pe3yfbTa-
Tax pacyeta. Ecnm yacTb TekcTa Bbilia 3a paMky OKHa, TO LLESKHYB «MbILUKOV» B
NIO60OM MecTe OKHa C MOMOLLI0 K/1aBuL NepeMeLLeHns Kypcopa MOXHO nepensu-
raTbCs Mo BCEMY TEKCTY.

Ecnn ucxofHbIX AaHHbIX 415 MX NMOMECSAYHOrO BblgeneHus 6bl10 HedocTa-
TOYHO, TO NOCNE HaxaTusi KHOMKM «PacyeT» B OTKpbIBLUEACS 3kpaHHOU hopme
nporpammbl «apameTpbl HA60POB NEPUOAOB (CE30HOB)», NPUBEAEHHON Ha pu-
CyHke A.4, B peflakuMOHHbIE OKHA HEOOXOAMMO BBECTU CPOKM NepuofoB (CE30HOB)
B BO3MOXHble (MpeanaraemMble nosib3oBaTesnieM) Bepcumn nepuognyHoCTy (Ce30HHO-
CTW) VM3MEHEeHMs1 cofepXaHus BellecTBa B rofoBOM LMkne. B yacTHocTu, B pac-
CMaTprBaeMoil BEpCUM MEepUoANYHOCTM (CE30HHOCTM) COOTBETCTBYHOLLMMMU KHOM-
Kamy B pefakuMOHHbIX OKHax BBOAAT CPOKM Hayasa 1 KOHLA O4epesHoro nepuoaa,
BXOASLLEro B 3Ty BEPCUIO.

PucyHok A.4 - 3SkpaHHasa dpopma nporpammebl 4151 BBO4A NapaMeTpoB
HabopoB nNepnoaoB (Ce30HOB)
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HaxxaTvne kHonkun «Jobasumb rnepuold» nossonseT cchopmmposaTb BbiOpaH-
HYIO NPOAOIHKUTENBHOCTb KXXAOrO Nepuoga Ans NPOACIHKeHMs pacueta. [ns BHe-
CEHNA CPOKOB NEPUOAOB B CrEeAyoLen Bepcu Habopa neprosoB (CE30HOB) Crie-
AYeT HaxaTb KHONKy «Jobasump Habop nepuodos». B ounLLeHHblEe peaaKUMOHHbIE
OKHa uukn Habopa HOBOW BepCUM MPOAOITKUTENBHOCTM NEPMOALOB (CE30HOB) MO-
BTOpAOT. Habop kHonok «Ydanums Habop nepuodos», «lpedbidywull Habop ne-
puodos», «Cnedyrouwull Habop nepuodose» NO3BONAET NPOCMATPUBATL U KOPPEKTU-
poBaTb CPOPMUPOBaHHbIN Habop BEPCUA NEPUOAUYHOCTU (CE30HHOCTU) U3MEHE-
HWUA KOHUEHTPaUMI paccmaTpuBaeMoro BeLecTsa B roaoBoM Lukne. KHonka «3a-
nucame» CAYXWT ANA 3anucy chopmMMpOBaHHOro HaGopa nepuoaoB (CE30HOB) B
dann Ans BO3MOXHOCTW €ro UCMONb3OBAHWS MPU PacyeTe YCMOBHbIX (POHOBbLIX
KOHLUEHTpauuA Apyrix nokasaTenen B paccmaTpuBaeMoM WU LpYrMx CTBOpax
(BepTUKanax) BogHoro o6bekta. C NOMOLLBIO KHOMKN « OMKPbIMb» MOXHO OTKPbITb
roToBbIN (paHEE 3anncaHHbli) thaitn Habopa NepuofoB (CE30HOB).

Mocne noarotoBkM HaboOpPOB MEPUOAOB (CE30HOB) HAKMMAIOT KHOMKY «BbI-
Xxo00-pacyemy». Ha akpaHe nosiBnsetcs urtoroeas tabnuua ¢ pesynbratamu pacyeta
yCroBHON (POHOBOWN KOHUEHTpauuu paccmaTtpusaemoro selyectsa. Mpumep npo-
rPamMMHOro NpeACTaBNEHUs OTYETHbIX MaTEPUAnoB NO pacyeTy yCrnoBHON (POHOBON
KOHLIEHTpaLMM XMMUYECKOro BeLlecTBa npuseieH Ha pucyHke A.3. KHonky «[o-
nonHumeneHble ceedeHusi» UCMONb3YIOT ANs nepexoja K npocmoTpy Tabnuubl ¢
NMPOMEXYTOUHbIMU pe3ynbTaTamu pacyeta. Mpumep popMbl NPOrpaMMHOro npea-
CTaBNEHNA AOMNOMHUTENbHBLIX CBEAEHUA NO pe3ynbTaTam pacdeTa yCrnoBHON ¢ho-
HOBOWM KOHLUEHTPaLMM XMMUYECKOTo BeLlecTBa NpeAcTaBneH Ha pucyHke A.5.

MNpomMexyTouHble pesynbTaThl pacyeTta

Bbi6paHHble (UTOroBblE) 3HA4YEHUA KOHLIEHTPaLUIA BELLeCTBa
AN pacyeTa yCroBHON (POHOBOW KOHLEHTpauuu:

267 07.04.1999

220 16.04.1999

225 26.04.1999

Yucno aaHHbIX - 3

Mcnonb3oBaHHbIN MeTop, pacyeTa - pasbueHne uHdopmauum no Habopam
neproAoB (CE30HOB) U3 obLLel CTPyW.

Jlyuywias Bepcusi NEpUOANYHOCTU (CE30HHOCTUN) U3MEHEHUA KOHLIEHTpaLUm
nokasarens B rof0BOM LKne:

Hauano nepvoaa KoHe nepuoga
Mecsay peHb Mecsy peHb

03 01 05 31
06 01 09 3
10 01 02 28

B npouecce pacverta 6binu NonyyeHsl cneayoLme BENUUMHBI:
CymMma 3Ha4eHWI KOHUeHTpayun - 7.12
CpepaHsia koHUeHTpauusa - 2.37
CpegHekBagparuyeckoe oTknoHeHue - 0.26
3HaueHune koadduymeHTa CtolopeHTta -  1.00
3HaueHue ycnoBHol (hOHOBOM KOHLEHTpauuu -  2.52

PucyHok A.5 — Mpumep nporpaMMHOro npeAcTasneHns AoNOMHUTENbHbIX
CBEAEHWIA No pe3ynbTaTtaM pacyeTta yCrnoBHOW HOHOBOW KOHLIEHTpaLuu
paccMmaTpuBaemMoro XMMU4ecKkoro BetlecTsa
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MpunoxeHue b
(ob6a3arenbHoe)

UHcTpyKuus k nporpamme «MNXM-oH4»
Mopsanok npoBeAeHUs nepepacyeTa yCrioBHON (hOHOBOW KOHUEHTpaLuu
XUMMUYECKOro BelIeCTBA B 33[laHHbIA HMKEePACMOMNOXEHHbIN CTBOP PeKu

B.1 O6wue cBefeHus © nporpaMmme

Mporpamma «'’XM-poH4» paspaboTaHa B COOTBETCTBUW C MNOSIOKEHUAMU
HaCToALWEro PyKOBOASLLEro AOKyMmeHTa B cpeae Borland Delphi 7 n moxeT paboTaTtb
Ha MK noa ynpasneHuem onepaumoHHoi cuctembl Windows sepcuii 7, 8 u 10.

Mporpamma npegHasHaueHa Ans nepepacyeTa yCrnoBHOW hOHOBON KOHLIEH-
Tpauuu BellecTsa, NoNy4YeHHoNn B hOHOBOM CTBOPE CUCTEMATUUECKUX TMAPOXUMU-
YecKknx HabnAEHNA B 3aAaHHbIA HUKEPACNONOXEHHbIN POHOBLIN CTBOP PeKn (Ha-
npumep, B POHOBbLINA CTBOP BbILLIE BbiNyCKa CTOUHbIX BOA, AN KOToporo TpebyeTtcs
ycraHosneHue HAC).

Ona paGoTbl ¢ nporpammon Tpebyetca Hannune ceegeHnn o6 ycnosHom go-
HOBOW KOHLIEHTPaLMU XMMUYECKOro BELLECTBa B BOAE PeKU Bbllle 33AaHHOro Ans
nepecyeTa HUKenexallero CTBopa; KOHLEHTpaUMAX paccmaTprBaemoro BeLyecTsa
1 pacxojax BOAbl B MPUTOKAX U CTOYHbIX BOAAX, MOCTyNAaOLWMX B peKy mexay ¢o-
HOBbIM U UHTEPECYEMbIM HUXENEXaLUM CTBOPOM; AaHHbIX O rMapomopdomeTpu-
YeCKNX napameTpax peYHOro NOToka HWXe CTBOpa, B KOTOPOM Gbinn paccymTaHbl
3TN YyCNoBHble POHOBbIE KOHLEHTpauun. BBoa nepeuncneHHbIX MCXOAHbBIX AaHHBIX
MOXHO OCYLLECTBUTb C MOMOLLbIO KNaBuaTypbl UNM UCNONb3ys paHee copMUpo-
BaHHbIN haiin B 3TOM e NPOrpaMMHOM CPejCTBe C HEOGXOAUMBIMU ANlS pacyeTa
JaHHbIMU.

YcTaHoBka nporpaMmMbl OCYLLECTBASETCA NPOCTbIM KONUPOBaHMEM (hannoBs C
npunaraemoro gucka.

Ona HopmarnbHoOW paGoTbl NporpaMmMbl HEOGXOAMMO NPOBEPUTL (HACTPOUTb)
napameTpbl otobpaxeHus uucen (cm. B MK pasgensl «[laHesb ynpaeBneHus» -
«Hacmpolika s3biKoebIx napaMempos, npedcmaesseHus yucers, 0eHexHbIX eOUuHUL,
epemMeHu u Gam»). Ana Windows 10 — «llaHenb ynpaeneHus/Macel, A3biK, peau-
OH/PezuoHanbHble cmaHO0apmbi/IameHeHue ¢opmamoe Gambl, 8peMeHU U 4Yu-
cen/fjononHumernbHbie napamempel/ducnar):

- pasaenutenb Lenon n 4pobHON YacTh Yncna — AeCATUYHAS TOUKA;
- paspenuTenb rpynn paspsiioB — JOIDKEH OTCYTCTBOBATD;
- rpynnuposka unudp no paspsaam — LOKHA OTCYTCTBOBaTb.

PekomeHpyeTca co3paTb Aprbik Ha pabouyem ctone ana yaoOHOro sanycka
nporpammel Ans pabotbl. Co3aaHne Spnbika BbiMONHAETCA CTAHAAPTHbIMU AENCT-
BuAMU paboTbl B Windows.

3anyck nporpaMMbl OCYLLECTBISIETCA B COOTBETCTBUM C NpasBunamu paGoTbl
¢ npunoxeHusmu B cpeae Windows — 3anyckom dpainna «"XM-¢goH4.exex.

OcHOBHbIE onepauu, BbINOSHSEMbIE B TPOrPaMMHOM KOMNNEKCe:

— BBOJ, UCXOAHBIX AAHHbIX;

— npoBejeHne nepepacyeTa yCrnoBHON POHOBOW KOHLIEHTPALMN XMMUYECKO-
ro BeLWecTBa B 3ajaHHbIA HUKEPACMONOXEHHbIA CTBOP PEKU.
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5.2 BBOA4 UCXOAHbIX AaHHbIX C MOMOLLLIO K1aBuaTypbl
b.2.1 NnaBHaa akpaHHasa hopma nporpamMmmbli

3anyck nporpaMmbl COMPOBOXAAETCS MOSIBEHWEM Ha MOHWUTOpPE raBHOM
3KpaHHOI (hopMbl MporpamMmbl, NpeacTaBNeHHOW Ha pucyHke b.1.

PucyHok B.1 - FnaBHas akpaHHas chopma nporpamMmel

B BepxHeil yacTu 3kpaHHOW (hopMbl NpoOrpaMmbl MMEeTcs OCHOBHOE ropu-
30HTa/IbHOE MEHI0 C MyHKTaMy NepBoro YPOBHSA, C MOMOLLbIO KOTOPbIX MOXHO Bbl-
NonHATb noAs3ajayn, HeobxoauMmblie A5 nepepacyeTa YC/IOBHON (DOHOBOI KOH-
LeHTpaLmm XMMUYECKOro BellecTBa B 3a4aHHblli HUXEPaCNO/IOXEHHbIA CTBOP PEKW.

MpucTtynas k pabote c nporpammoii, B NepByl oyepeib HEO6XOAMMO BBECTU
nUcxofHble AaHHble, onpegenswline napameTpbl BOAHOIO 06beKTa U WUCTOYHWUKOB
paccmaTpuBaemoro BellecTsa. 115 3Toli Lenm cayxart cnegytolme nyHKTbl NepBoro
YPOBHSI OCHOBHOTO MEHI0: «Y4yacTKu», «/CTOYHUKN 3arpsa3HeHusa» (CM. PUCYHOK
B.1). CnegyeT umeTb B BUAY, YTO OCHOBHOW XapakTepuUCTMKOWN 3ajaun siBASETCA no-
HATNE cTBOpa pekn. CTBOP Pekn KOJIMYECTBEHHO OnpefenseT paccTtosHue OT YCTbA
pekn n ABNAETCA KA4YOM (KO/IMYEeCTBEHHON XapakTepucTuKol cTBopa) - KOAOM
ctBopa. C yyeTOM npakTMyeckoil noTpebHOCTM WM AOMYCTUMOWN TOYHOCTU MNPOBOAM-
MbIX pacyeToB M3MepeHne PacCcToAHUA NO AJIMHE PEKU BbINOMHAIOT B fecATkax MeT-
pOB OT yCTbsl, T.e. MECTOMNOJIOXEHNA CTBOpa onpegensetrca He toyHee 10 m. Ha-
npumep, ecnu kog cteopa 25410, To 3TO O3HA4YaeT, UYTO AaHHbIN CTBOP PekM pacmno-
NOXeH Ha paccTosiHuM 254 kM 1 100 M OT YCTbsA PeKul.
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5.2.2 lMoarotoBka AaHHbIX, XapaKTepPU3YyOLWMNX YHaCTKN peku

BBoA MCXOAHbIX AaHHbIX 0653aTeNIbHO HauyMHAaKT C AaHHbIX MO yyacTkaMm pe-
k. 310 TpeboBaHve CBA3AHO C TEM, YTO MHPOPMALMA MO yyacTkam pekn ABAsieTcs
OMOpHOI AN BCEX BUAOB BXOAHbIX AaHHbIX (Npu BBOAE APYrMX BMAOB MHMopMa-
U1 aBTOMaTUYyeckn MpoBOAMTCHA MNpoBepka Ha HENpPoOTMBOPEYMBOCTb BBOAUMbIX
[JaHHbIX MapameTpam yyacTKoB peku). Bbibop nyHKTa B rNMaBHOM MEHI0 BbIMOMHAT
NeBOI KHOMKOW «MbILLKW», MOC/E Yero OTKpbIBAeTCA MOAMEHI0 onepaunii ¢ AaHHbI-
MW NO yyacTKam peKku, nokasaHHbIX Ha pUCyHke B.2.

w MepecuyeT hoHOBOI KOHLIEHTPALAM BELLECTBA B 33fjaHHbIA HUXENEXaLLWIA CTBOP pexu

yuactku | McTounnku sarpssHenns 0 nporpamme  Bbixog

KN 3arpAsHeHna

BBOA AaHHbIX; NPOCMOTP-KOPPEKTMPOBKA
Bopa Eeper c6poca

BBeanTe KO KOHTPONILHOTO CTBOpA:

OTKPLITH (alin co CNUCKOM y4acTKoB 3aﬂOMHVITb)

3anucaTh B Gaiin CNMCOK y4acTKos

YAanUTL CNMCOK yHacTkos

Pacuer

MokasaTtb y4acTok Moka3arb MCTOYH.3arp.

PucyHok B.2 - Onepauun ¢ faHHbiMU N0 y4yacTkaMm peku

PaccmoTpuM onepauun ¢ faHHbIMU NO y4acTkam peku.

Bbi6Op nyHKTa noAmMeH «BBOJ [faHHbIX, NMPOCMOTP-KOPPEKTUPOBKA» OT-
KpblBaeT OKHO 3KpaHHOl ¢hopMbl nNporpammbl «[MpOCMOTpP-KOPPEKTMPOBKA napa-
MEeTPOB y4acTKOB pPeKu» COracHo pUCYHKY B5.3. 3TO OKHO CAyXUT KaK A/ nepso-
HayanbHOro BBOAA NapameTpoB yyacTka peku (B ciyvyae UX OTCYTCTBUA B MOATO-
TOB/IEHHbIX (hainax Ha XXeCTKOM AUCKE), 0TOOpaXeHMsa-npocMoTpa AaHHbiX (B Ciy-
Yyae, eC/M OHM YXe 3aHecCeHbl B MamsATb 3ajayun), Tak U WX KOppekTMpoBku. [Ba
BEPXHUX Nonsi: «TeKylinii yyacTok» uU «Bcero» 3anosiHAlTCA aBTOMAaTUUYECKU W
onepaTtopoM He KOPPEeKTUPYITCS.

YyacTok peku onpegensercsa (ngeHTuduumpyertcsa) Kogom cTBopa Havana
yyacTka M KOLOM CTBOpa OKOHYaHWA yyacTka. Y4acTOK paccmaTpuBaeTcsa CBepxy
BHM3 N0 TEYEHUIO peku, NOITOMY MO BENIMUYMHE KOJ Havana yyactka 6o/blie koja
OKOHYaHMs yvacTka. MNepexof k oyepefHOMY MO0 BBOAA NapameTpoB OCYLLEeCTB-
NAT KnaBuweii knasuatypbl « Tab». PacuyeT 3HaueHUs MPOTSAXEHHOCTU yyacTka
npou3BOAMTCA aBTomMaTtnyecku. [lasiee BBOAAT OCTaslbHble 3HAYEeHMA napamMeTpoB
yyacTka. [pu aTOM, ecnun 3HayeHne pacxofa peku Ha JaHHOM y4vyacTKe HEeU3BEeCTHO,
TO ero NpMbnun3nTesibHOe 3HAYEHNEe MOXHO MONYUYUTb LLETYKOM «MbILWKN» Ha KHOM-
ke «BbluMCNnTbL pacxod», npu aToM B pefakuMoHHOM OkHe «Pacxof» nosBnsietcs
pesynbTaT NpoM3BeAeHNs cpefHel rnybuHbl yyacTka, cpefHel WMPUHBbL U cpegHeit
CKOPOCTU TeyeHus BOAbl B peke.
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MpocMOTP-KOPPEKTUPOBKA NapaMeTpoB y4YacTKOB peku

Tekywuii yuactox | Bcero | Bbixon
Konbl YacTkKa: Haudana w2
y I M oTA eHH0ETE fooeeeene Ctsop ysnosoil
aa
okonuanms| © Her
ruapasnuueckuii
Cpeanssn wupuna (v) | yKnoH
Kosdbnunent
CpeaHnsas rny6una(m) |_ wepoxosartocTu

[— wepoxosaTt.nbaa
Cpeau, ckopocTe (M/c) KoadduumneHt
ussBunMCTOCTN
MonpasouHbIi ko3t .
nonepeun.gucnepcun P

f
1
[
1
Koadduuynent |
1
.
1
.

Makcum, ckop 0cThb (M/c) P

Pacxop (ky6.m/c) | BbluMcnunTe pacxon
HoBbI yuyuacTok I

3anoMHUTL yuyoclok OTKpPbLITH (hain ogHOro yuacrka
YAannuTe ydacrok epeifiTM 10 CAUCKY YyUYaCTKOB:

3anucate B dain

T Mpensi it rnea.
Tekywuii yuacTok 0

NMposepka Ha HENPOTUBOPEUYUBOCTL CNMWCKA y4acTKoB u napamerTpe

PucyHok B.3 - DkpaHHas dopma nporpaMmmbl 4718 BBOAA, MPOCMOTpa U
KOPPEKTMPOBKU MapamMeTpoB yyacTka peku

CnepyeT vMeTb B BUAy, YTO U3 ABYX MapameTpoB - «[MAPaBINYECKUIA YK-
NOoH» 1 «KoathhuumeH T LepoxoBaTOCTU» - [O/MKHO OblTb BHECEHO XOTA Obl O4HO
3HaueHve, Apyroe MOXeT OTCYTCTBOBAaTb; NPeAnoYTUTENbHbIM ABMSETCH Hanume
3HaueHNs B pejaKUMOHHOM OKHe «[MApaBIMYecKUiA yknoH». OfgHako npu 3TOM
cnepgyet yunTbiBaTb, YTO MPW pacyeTe CpPeAHEB3BELUEHHbIX 3HaYeHU napameTpoB
y4acTKOB [Nl pacyeTa BbiGMpaeTcs TOT napameTp, KOTOpbIi NpUCYyTCTBYET OfHO-
BPEMEHHO B [aHHbIX BCEX BbIAENIEHHbIX A1 pacyeTa PeyHbIX y4acTKOB, OT/MYato-
LMXCA Mo MOPHOMETPUUECKUM NpU3HaKaM.

Heobxogumo o06s513aTenbHO 06paTuTb BHMMAaHWE Ha Ha/lMune npaBW/IbHOM
OTMETKN PagMoKHOMKKM B 3anpoce - «CTBOP Y3M10BON?» «[a» nim «HeT». Y3no-
BOI CTBOpP ABNSIETCA HA4a/loM O4YepefHOro PeyHoro yyacTka C NpakTMYecku ogvHa-
KOBbIM pacxofioM peyHoi BoAbl. Hayanom BblAeNsemoro yyacTtka siBAsetcs n1m6o
(hOHOBBIN CTBOP, BbIGPaHHBIA ANA PACCMOTPEHNUS BCEro yyacTka peku, nnbo y3no-
BOI CTBOp, rae BnajaeT 3HauWTesIbHbIA N0 pacxody MCTOYHUK PaccMaTpvBaeMoro
BewecTBa (NPUTOK WM cOPOC CTOUHBIX BOA).

Ecnun 3arpasHeHHasn cTpys B ()OHOBOM CTBOpE OTCYTCTBYET, TO CTaBUTCA OTMET-
Ka «HeT» (B pefaKUMOHHbIX OKHaxX A/19 3arpsi3HEHHOM CTPyW OO/MKHbI OblTb yKas3aHbl
Hynu). MNepBblii CTBOP HKe (DOHOBOTO CTBOPA, FAE BNafaeT 3HauMTEe bHbIA Mo pacxomy
MCTOYHUK 3B (NpUTOK wam cbpoc CTOYHbIX BOA), B [J@AHHOM C/lyyae He cuuTaeTcs
Y3/10BbIM.

Mocne BBOAa 3HAYEHMI BCcex NapameTpoB HeobxoaMMo obs3aTesibHO 3a-
NOMHUTbL Y4YacTOK B NaMATU 3a4ayy LUENYKOM «MbILKU» Ha KHOMKe «3anoMHUTb
y4acToK». [pn 3TOM, ecnm KOIMYECTBO BBEAEHHbIX YYACTKOB YXe 60/blle O4HOrO,
y4acTkn aBTOMAaTUYECKM COPTUPYIOTCA MO KOAaM CTBOPOB Havasia y4vacTkos. Mpu
Heob6Xx0AMMOCTN BBEAEHHbI YYAaCTOK MOXHO yAannTb U3 NamsaTu KHOMKOW «Ypa-
NINTb y4acTOK».
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Mepen nepexofom K APYruMm BuAam BBOAA WHOPMaLMN peKoOMEHAyeTcs npo-
BECTU NPOBEPKY HA HENPOTNBOPEUMBOCTb BBEAEHHBIX 3HAYEHUN NapaMeTpoB yyacTka
W, eCn OH B NaMsATV 33434y He OAWH, TO M Ha HEMPOTUBOPEUMBOCTb MapPaMeTPOB
JAHHOrOo yyacTka ¢ Apyrumun. MpoBepKy OCYLLECTBASIOT HaXaTUeM KHOMKW «/Iposepka
Ha HenpomusopeqUsoCMb CrUCKa y4acmkos U rnapamMemposy». PesynbTat npoBepku
BbIBOAWTCA B OTKPbIBAOLUMMCH Ha 3KpaHe crneuuanbHoM okHe. CoobLUeHus B OKHe
MOTyT ObITb CNeAYHOLEro CoAepPKaHNs:

- «Ydacmku omcymcmeyrom. [Ipoeepka He mpebyemcsi.» — TaKoro poaa co-
0BLUEHNs CaMOAOCTATOYHbI U Pa3bACHEHNSA HE TPeBYIoT;

- «KolbI ydacmka pasHbl. [IpOMSHDKEHHOCMb y4acmka Hy/1eeas.» — KOMMEHTa-
pui He TpebyeTcs,

- «K00b! yaacmkoe owubo4Hbl. 1o Kodam ydacmka MPOMSXKEHHOCMb yyacmka
ompuyamernbHas.» — 3TO 03HavaeT, YTO nepenyTaHa nocrejoBaTeslbHOCTb BBEJEH-
HbIX KOAOB CTBOPOB MO TEYEHUIO PEKY;

- «He mozym 00HO8pPEeMEHHO omcymemeoeamb 3HaYeHUsi eudpasuyecKoeo
YKITOHa U Ko3ghehuyueHma wepoxogamocmu.» — 06 3TOM YCNOBUU YNOMSHYTO BbILLE;

- «Yqacmku <Ne z u Ne z+1 > umerom obWy0 meppumopuio (nepeceKaromcs)»
- 3TO O3HAYaET, YTO KOJ CTBOPa OKOHYEHWS MPeAblAyLLero yyactka MeHbLue Koaa
CTBOpa Havyana CreayoLLero yuacrka;

- «<Mex0dy ydacmkamu <Ne z u Ne z+1 > umeemcsi nycmas meppumopusi. Ee
MPOMSKEHHOCMb — X KM.>» - KOMMEHTapuil He TpeByeTcs, 1 T.4.

Mocne ncnpaeneHns oBHapyeHHbIX OLNGOK B OKHE BBOAA MHOpMaUun He-
06X0AMMO HaXaTb KHOMKY «3aroMHUMb y4acmoK».

JTtoGoil OTAENbHBIN YYaCTOK PEKU MOXHO COXPaHUTb B BUAE dpaina Ha )XEeCTKOM
Ancke ¢ NOMOLLLIO KHOMKW «3anucame 6 ¢halin mekywul yyacmoky». danny npucsan-
BaeTCA UMS C paclLpeHnemM «*.are». Tak MOXET OblTb NOArOTOBIIEHa COBOKYNHOCTb
y4yacTkoB CO CBOVMMW mapameTpamu. [py HeoBXOAUMOCTM NO STUM AAHHBIM MOXHO
ChOpPMUPOBATL HOBbINA CMIUCOK YYACTKOB, HanpuMep, B Criyuyae pelueHnsl 3agauun Ans
JpYyroro cesoHa unuv Apyroro paccmatpusaemoro roga u 1.4. lNpu Heo6xoanMocTu co-
XPaHEHHbIN Ha ANCKE OTAENbHbIA YYaCTOK PEKM MOXHO BBECTW B pacyeT, HaXas Mo-
crnepoBaTenbHO KHOMKU «Hoebill ydacmoky n «Omkpbimb ¢hailn 00HO20 y4acmkay.
BeeaeHve napameTpoB o4epesHOro HOBOrO PEYHOro yyacTka NPOBOAAT NOCNE HaXka-
TUA KHOMKN «Ho8bIl yyacmok» (NpU 3TOM PeAaKUMOHHBIE OKHa CTaAHOBATCS CBOBOA-
HbIMWU AnA 3anonHeHuns). Ons yAaneHWs HEeHYXHOro ydyactka WCNOnb3YHT KHOMKY
«Y0anume y4yacmok».

Ona aanbHenwen paboTbl Nocne BBEAEHUS napameTpoB AN BCEX Bblaensie-
MbIX Y4acCTKOB pPeku criegyeT BbIATM U3 onepauuy BBOAA AAHHBIX MO y4YacTkam Peku
HapKaB KHOMKY «Bbix00».

Ecnu Tpebyetca ans nocnegyowen paboTbl 3anOMHUTL BeCb ChopMUpOBaH-
HbIA CMUCOK YYacTKOB, TO B MOAMEHIO «Y4acmkuy» CriepfyeT 3afeicTBoBaTb KHOMKY
«3anucams e ¢ballin cnUCOK y4acmKoe» 1 3anncaTb Ha XeCTKOM jAucke daiin ¢ pac-
LnpeHnem («*.are»). Ecnm HyHO M3Bneub JaHHbIA dann ans paboTbl ¢ BBOAOM NOA4-
FOTOBMNEHHbIX AaHHbIX MO y4acTkam, UCMOMb3YIT KHOMKY «OmKpbimb ¢palin co cru-
CKOM y4acmkoe».
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B.2.3 NoaroToBKka AaHHbIX, XapaKTePU3YIOWUX UCTOUYHNKU NOCTYNIIEHUA
BellecTBa HAa BblAENEHHbIe YYACTKU PEeKU

MoaroToBKy UCXOAHBIX AAHHBIX HAYMHAIOT C aKTMBALWW B MMABHOM MEHIO pasje-
na «/ICMOYHUKU 3a2PA3HeHUsT» N HaXatus KHOMKM NOAMEHI0 «Beod OaHHbIX, npo-
CMOMP-KOPPeKmuposKa».

B oTKpbIBLUENCA 3KpaHHOW hopMe nporpammbl BBOAA, MPOCMOTPA U KOPPEKTU-
pOBKV NapameTpOB COMMacHO pUCyHKY B.4 NpoBoAsT BBOA AaHHbIX B CREAYIOLLEN no-
cneaoBaTenbHOCTU.

YkasblBatoT koA hOHOBOrO CTBOPA, yUMTLIBasi PACCTOSIHUE €r0 OT YCTbsl PEKW.

Ykas3blBaloT HAUMEHOBaHUE peKu.

BbiGupatoT nokasaTtens u3 Tabnuubl, koTopasi NOsBIISIETCS MOCIE HaXaTUsa KHOM-
Kn «Bbibpamb rokazamersiby.

B cooTBETCTBYIOLLME PEaKLIMOHHBIE OKHA BHOCAT JAHHbIE O:

- POHOBOW KOHLIEHTpaLMW BELLECTBa;

- YPOBHE KOHLIEHTpauuu, O KOTOPOro MOXET NPOUCXOAUTb CaMOOUULLIEHNE peY-
HOW BOAbI OT pacCMaTPUBAEMOrO XMMNYECKOTO BELLECTBA;

- KO3DULMEHTE CKOPOCTU CamMOOUNLLIEHUA PEYHON BOAbI OT paccMaTpuBaemMoro
XUMWYECKOTO BeLLeCTBa.

Obsi3aTenbHoO faeTcs oTBET (B BUAE ToUKM) «[a umeemcsi» unm «Hemy» Ha BO-
npoc «ViMeemcsi fiu 3a2ps3HeHHasi cmpys?» B (POHOBOM CTBOpE.

Ecnu Takas cTpys MMEeT MecTo, TO Ansl Hee B peAaKUMOHHbLIE OKHA BBOAATCA
AaHHbIe O:

- paccTosHUM oT Nnesoro 6epera A0 cepeAuHbl 3arpsi3HEHHON CTPyM;

- KOHLIEHTpaUu M BELUECTBA B 3arpA3HEHHON CTpye;

- pacxoje BOAbl B 3arpsisHeHHOR CTpye;

- K03PPULMEHTE CKOPOCTU CAMOOUULLEHUSA CTPYU OT paccMaTpuBaemMoro Xumu-
YeCcKoro BeLLecTsa;

- YPOBHE KOHLEHTpauuu, A0 KOTOPOro MOXET MPOUCXOAUTb CaMOOUULLEHUE
CTPyU OT paccMaTpMBaeMoro XMU4YeCcKoro BeLeCTBa.

Mocne BHECEHUS B peaKUMOHHbIE OKHA NEPEYUCNEHHON UHAOPMaLMK cneayeT
o6a3aTenbHO HaxkaTb KHOMKY «3anomMHumb». [pyme KHOMKW Ha JaHHOW 3KpaHHOM
chopme No3BONAT NPOBECTU PAA AOMNOSHUTENBHBIX ONepaLWiA:

- «Oyuemumey - OUMCTUTb PEAAKLIMOHHDBIE OKHA;

- «Y0anumey - yganutb U3 pabouero pasgena nporpaMmmbl hOHOBbIA CTBOP;

- «Banucamo e ¢halin daHHbIE CMBOPay - COXPAHUTL Ha XECTKOM AUCKE BHECEH-
Hble JaHHble POHOBOro CTBOPA C COOTBETCTBYIOLLMM UMEHEM U PaCLLMPEHNEM «*.isty;

- «OmKpbImb ¢halin ¢hoHOo8020 cmeopay - NEPEHECTN AaHHble hOHOBOIO CTBOPA,
COXpaHEHHbIE Ha XXECTKOM JMCKE, B PACCMaTPUBAEMYIO SKPaHHYIO chopmy;

- «[epelimu K ucMoYHUKaM 3a2PsIBHEHUST» - NEPENTN K 3KPaHHbIM hopMamM npo-
rpaMmbl, NpeAHa3HaYeHHbIM A1 BHECEHUS MHAOPMaLIA NO KOHKPETHLIM UCTOUHUKAM
MOCTYMMEHNS BELLECTBA HA YYacTOK peKku. B pesynbTaTte ykazaHHOro AEnCTBUSA NosiB-
naercsa skpaHHas copma nporpammbl «/IPOCMOMP-KOPPEKMUPOSKa (hOHO8020 CMEO-
pa» cornacHo pucyHky, B.5. B aton cpopme ykasbiBatoT:

- KOA UCTOYHUKa (cOpoca) BeLLecTBa (B COOTBETCTBAM C PACCTOAHUEM UCTOUHMKA
OT YCTbS peKkun);

- HAUMEHOBaHUE UCTOYHUKA;

- paccTosiHue oT nesoro 6epera 40 MecTa Bbinycka;

- KOHLIEHTPaLUIO BELLECTBA B UCTOUHUKE;

59



P 52.24.622-2019

- pacxop, BoAbl B UCTOUHUKE;

- KO3 HMLIMEHT CKOPOCTU CaMOOYULLEHUSI BOA WCTOYHUKA OT MOBbLILLEHHBIX
KOHLIEHTpaLMIii paccMaTpUBaeMOro BeLLecTBa;

- YpOBeHb KOHLEHTpaLuW, A0 KOTOPOro MOXET NPOXOAUTb CaMOOYMULLEHUE
BOAbI UCTOUHMKA OT paccMaTpMBaeMoro BELECTBA.

PvcyHok B.4 — QkpaHHas popma nporpammbl AN BBOAA, MPOCMOTpA
N KOPPEKTMPOBKM NapaMeTpoB hOHOBOIo CTBOPA

PucyHok B.5 — OkpaHHas ¢popma nporpammbl 4ns BBOAA, NPOCMOTpaA
N KOPPEKTMPOBKM NApaMeTPOB UCTOUYHUKA BeLyecTsa

[aioT oTBeT (CTaBAT OTMETKY «[a» unn «Hem») Ha BONpPOC, ABNSAETCS Nn
JaHHbIA UCTOYHMK HOPMUPYIOLUNM PacXos B Y3NI0BOM CTBOpE.
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Ecnn nctouHuk siBnsetca oOpMUpYIOLLMM pacxoj, BOAbl B peke B Y3NOBOM
CTBOpPE, TO BO3MOXHO BBEAEHUE YTOUHEHHOro 3HauyeHus «koadpuumeHTa ckopo-
CTU CaMOOUULLEHNA PEYHON BOAbI» OT pacCMaTpUBaeMOro BELLECTBA Ha HibKene-
Kallem yyacTke, a Takke YPOBHSI KOHLIEHTpaLuK, A0 KOTOPOro MOXET NPOUCXOAUTL
camoouuLleHne BOAbl B peke. ECnu UCTOUHUK ABRsieTCs He hopMUPYIOLLIMM pacxoh
BOAbl B peKe, TO BBOAAT 3HAUEHUE 3TOro KospduuueHTa, NPMHATOrO Ha NpeablAy-
LWem yyactke peku. [oBTOPSIOT U YpOBEHb, A0 KOTOPOro MOXET NpONCXoaunTb ca-
MOOUMLLEHME BOAbI B PEKE OT paccMmaTpuBaemoro seujectsa. 1o ymonuaHuio, 1o
€CTb, KOrga HEeT HaTypHbIX AaHHbIX O camoouuLyaloLlei CnocoBHOCTU BOA PEKU U
BOA UCTOYHMKA, KOI(PMPULIMEHT CKOPOCTU CAMOOUULLEHUS M YNOMSAHYTBIA BO3MOX-
Hbli YPOBEHb, [0 KOTOPOIO MOXET CHMDKATLCH KOHLEHTpauus BellecTBa B pe3ynb-
TaTe NpoLeccoB CaMoOUULLEHNS, NPUHUMAIOT PaBHbIMU HYSHO.

B 3aBUCMMOCTM OT TOrO, Kakum SBRSETCA BbINYCK «(pacceusaro-
WUM/HaMOPHbIM)?» WM HET, KyPCOPOM (TOUYKON) OTMEYaOT COOTBETCTBYIOLYIO U3
paguokHonok — «[Ja» unu «Hem». Ecnn oTmeueHa (akTmenpoBaHa) pasuoKHOMKa
«[a», To HeO6XOAMMO BBECTM YMCIO U AMAMETP OrONOBKOB, a Taioke rnyouHy peku
HWKe CTBOpa BbiMycka. 3aTemM, HaXxaTMem Ha KHOMKy «Paccyumams rnapamemps!
01151 yCrI0BHO20 6bIMyCKa» 3anycKaloT pacyeT BENMUUMH KPaTHOCTU HauYanbHOro pas-
6aBneHns1 1 YCNOBHOIO pacxoja BOAbl B TEKYLUEM UCTOYHUKE 3arpsasHeHus. Ecnimn
Nno pacuyeTy HamnopHbI BbINYCK HE MOATBEPXKAAETCSH, PaAWOKHONKa TUMa BbiMycka
3aMeHseTca Ha 3HaueHue «Hemy v Hwkenexawe nons ¢opmbl OCTalOTCA Hesa-
MOMHEHHBLIMU.

[na 3anoMUHaHWS BHECEHHbIX JaHHbIX MO TEKyLeMy UCTOUYHUKY obszaTernb-
HO criefyeT HaxaTb Ha KHOMKY « 3anoMHUmMb meKywul UCMOYHUK».

[anee no ycmoTpeHuio onepatopa B AAHHON 3KpaHHOW hopme BO3MOXHbI
cneayoLme onepauun:

- «Y0anumb mekywuill UCMOYHUKY — YAANUTb TEKYLUMA UCTOYHUK U3 Cnucka
WCTOYHWKOB, pacCMaTpuBaemMbIiX B MPOrpaMmMe;

- «3anucamp mekywuil UCMOYHUK 6 ¢hallsl» — COXpaHUTb Ha KECTKOM AuCKe
BHECEHHbIE JaHHbIE MO TeKyLeMY UCTOUYHUKY C COOTBETCTBYIOLUM UMEHEM;

- «Omkpbimb ¢halin 00H020 UCMOYHUKa» — NEPEHECTU COXPAHEHHbIE Ha Ke-
CTKOM AWNCKE AaHHble NO NHTEPECYEMOMY WCTOUYHUKY B pacCMaTpuBaeMylo 3KpaH-
HYIO hopMy.

- MCMONb30BaTb CEpPBUC HaBWUraTopa Mo 3KpaHHbIM OpMaM C y)Ke BHECEH-
HbIMW AaHHBIMU NO UCTOYHUKAM BELLECTBA.

YtoBbl NEPENTM K 3aHECEHUIO B Nporpammy uHcgopmauum no HOBOMY UCTOY-
HUKY paccMaTpuBaeMoro BELLECTBA, HAXUMAaOT KHOMKY «Hoebill ucmoyHuk». Oa-
nee NOBTOPAIOT MPOLEAYPY 3aHECEHUS UHOPMALMN MO CNEAYIOLLEMY UCTOUHUKY
BELUeCTBa B roTOBbIE AN 3anvcu pefakUMOHHbIE OKHa.

[ns 3anoMMHaHWsa Ha XEeCTKOM AUCKE BCEro Cnucka UCTOYHUKOB BeLlecTBa B
rMaBHOM MEHIO B pasjene «/CmOYHUKU 3a2psi3HeHUsT» aKTUBUPYIOT onepauuto
«3anucame & ¢halin mekywull Habop UCMOYHUKO8 3a2PSISHEHUS» W 3anvcbiBaloT
Ha XXECTKOM ANCKe dalifl C NPUCBOEHHBIM UMEHEM C pacLLUMPEHUEM «*.iSt».

Mocne BHECEHNA B TEKYLUYO NamsATb NporpaMmbl MHGOPMaUMKA N0 BCEM UC-
TOYHMKaM BELLECTBa NEPEXoaAT B rMaBHYIO dKpaHHy popmMy 1 B OKHO «Bgedume
KOO KOHMPONbHO20 CMEOpPa» BBOAAT KOJ KOHTPOMBLHOrO CTBOPa (C YYEeTOM €ro
paccTosHMSA OT YCTbSl peku) Ana NpoBefeHNs OCHOBHON npoueaypbl nepecyeTa yc-
NOBHOW (POHOBOW KOHLEHTPALMM BELLECTBA B 3a4aHHbIA HMKENEXaLUMii CTBOP pe-
K. Onsa dukcaumm 3agaHma o6a3aTenbHO HaXUMaloT Ha KHOMKY «3anomMHume me-
KyW. UcCmoYHuK». 3anyck pacyeTa Npon3BOAAT HAXaTUEM KHOMKU « Pacyemy.

61



PN 52.24.622-2019

Ha rnaBHOI akpaHHOW hopme nporpaMmbl B pesyfnbTaTe pacyeTa NosiBAseT-
cA rpaduk U3MEHeHUs1 KOHLeHTpaLMn BellecTBa B CEYEHUU pPekn B 3a[laHHOM KOH-
TPO/ILHOM CTBOpE W KpaTKWi OTYeT O pelysbTaTax rnepecyera YC/I0OBHON (POHOBOM
KOHLEeHTpauun BellecTBa B 3afaHHbll HMkenexawuii cTBOp peku (npumep pe-
3yfnbTaTta nepepacuyeta yc/I0BHON (POHOBOW KOHLEHTpaLunm XMMMUYECcKoro BellecTsa
npeacrassieH Ha pucyHke b.6).

PncyHok 6.6 - TMpumep nporpaMmHOro npeacras/ieHUs pe3y/bTaToB nepepacyerta
YCNOBHOV (DOHOBOI KOHLEHTpaLUn XMMNYECKOro BelwecTsa B 3afaHHblii
HUXenexawnn cTBop peku

Ha oTuyeTHOli 3kpaHHOW dhopme rpaduk nokasbiBaeT pacyeTHoe (YCNOBHOE)
pacnpefenieHne KOHLEHTpauuM paccMaTpvBaemMoro BellecTBa B CEUYEHUU pPeku, no-
3BO/IAOLWEE YBUAETL M ONpefeninTb ero MakCuMasbHY KOHLUEHTpauui B 3TOM ce-
yeHun. B geliicTBMTENbHOCTM geTann MONepevYHoro npoduas U3MEHEHUS KOHLEH-
Tpauum Bel,ecTBa B CEYEHUM PEKM MOTYyT MMETb CBOM OCOOGEHHOCTU, CBSA3aHHbIe C
B/IMSIHUEM MECTHON MOpPIOMETPMM pycna pPekn Ha pacnpefeneHne BOAHbIX Macc.
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3HaueHus koadppuumnerTa CtbroaeHTa ts, Npu
OQHOCTOPOHHEWN fOoBepUTENnbLHON BepossTHocTH P=0,95

n tse n tst n tst
6 2,02 21 1,72 40 1,68
7 1,94 22 1,72 42 1,68
8 1,90 23 1,72 44 1,68
9 1,86 24 1,71 46 1,68
10 1,83 25 1,71 48 1,68
11 1,81 26 1,71 50 1,68
12 1,80 27 1,71 55 1,67
13 1,78 28 1,70 60 1,67
14 1,77 29 1,70 65 1,67
15 1,76 30 1,70 70 1,67
16 1,75 32 1,70 80 1,66
17 1,75 34 1,69 90 1,66
18 1,74 36 1,69 100 1,66
19 1,73 38 1,69 120 1,66
20 1,73 39 1,69

MpumeyvaHue —MNpu n < 6 NPUHUMAIOT, UYTO fg =1
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MpunoxeHue I
(cnpaBo4Hoe)

MpuUMepbl pacyeToB YCNOBHbIX POHOBBLIX KOHLIEHTPaLMiA
XUMUYECKUX BELLECTBa B BOAE BOAHbIX OO LEKTOB

r.1 Mpumep 1
B 3apaHHOM ang pacuyeta cteope N peku A, rae NpoBoAWUIUCL CUCTEMaTUYe-
ckue (perynsipHble) ruapoxumunyeckme HabnogeHus, TpebyeTcs onpejenutb yc-

NOBHY!0 (POHOBYIO KOHLEHTpaLMio BelecTBa Cy, ANs a30Ta aMMOHWIHOTO. Pac-

YETHbIN MUHUMAarbHBIA pacxod BoAbl B peke Qgsy=14,5 mc. PesynbTaTtbl Habnto-
JeHWIA npuBeAeHbl B Tabnuue .1 u Ha pucyHke 1. B aneKTpoHHOM BUAE UCXOSA-
Hasi uHcpopmaLuwmsa ANs NpumMepa HaxoauTcs B daiine «pumep IM.daty.

Tabnuua T.1 - Pesynbtatel HabnogeHWn 3a cojepxaHuem asoTa
ammoHuiiHoro B cteope N pekun A
CopepxaHue ConepxaHnue
fara Pacxon asora flata Pacxon asora
BoAb! B aMMOHUIHOTO, BOAbI B aMMOHUIAHOTO,
peke, m°/c mr/om® peke, m°/c mr/gm®
2013r. 2014r.
05.02 12,3 1,33 13.02 357 0,12
13.03 23,9 0,35 02.03 62,5 0,20
02,04 48,2 0,05 06.04 82,0 0,21
12.05 59,6 0,20 07.05 83,1 0,04
06.06 49,1 0,26 10.06 60,5 0,28
09.07 28,8 0,25 09.07 28,2 0,50
12.08 14,5 1,11 06.08 32,3 0,30
02.09 16,2 1,34 04.09 51,0 0,25
04.10 20,5 0,75 01.10 45,4 0,42
14.11 41,1 0,20 08.12 343 0,25

Ona pacyeTta ycnoBHOW POHOBOW KOHLEHTpauun 3afelcTByeM nporpammy
«XM-¢poH3». Mcnonb3ya crtaHgaptHoe ana Windows okHO BblGopa kartanora u
haiina, HaxoAUM 1 OTKpbIBaEM MOAFOTOBIIEHHbIN dhann «/Tpumep M1.dat».

Janee Ha rpacduke npocMaTpuBaeM WCXOAHYIO NS PELUeHMs 3ajadun UH-
dopmaumio. Ha ToueuHom rpadprke «Pacxod-KOHYeHmpayusi» XopoLo BUAHO, YTO
TECHOTa CTaTUCTUYECKON CBA3W MEXAY KOHLEHTpaunerh asota aMMOHWAHOTO Wu
pacxooM peyHor BOAbI AOCTATOYHO BbiCOKa (CM. PUCYHOK IM.1).
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A PacyeTycnoBHO (hOHOBOM KOHLEHTpaLuu BewecTBa B BOAHOM 06bekTe O X

Bbi6op o6bekTa pacyeTta Bbibop gnanasoHa

Mpo6hbl OTKpbITb hain Crpyn Mpo6 Fogpl: Hauano  Kowel
Kopg Mokasatens Pa3mepsbl. C 06wwit maccus - 20 o3 2014 roa!
71 A3OT ammoH. mr/n 3 ] C KoHTponbHas - 20 12013 w4 Hauano 2013
Koti?)’;ﬁ::i;}ible;;:n(:;p::"i;?_itOVI O [JononHutenbHas - P I |_ Kowey, 12014 # j
Mapbl 3HaYeHM pacxog-KoHUeHTpauuns
C W3 ob6wero maccusa 2 2013 2014
(* [U3 KoHTpONbHOMN cTpyn I® 2013 2014 Vismenns roax!
C W3 pononHuTenbHoit T Yaanutb TOUKy

Bug cBa3n C=f(Q) no gaHHbIM B KOHTPO/IbHON CTpye

PacueT

Bbixopg,

PucyHok 1 - 3aBUCUMOCTb M3MEHEHWNA KOHLEHTpaLmM as3oTta
aMMOHUIAHOIO OT pacxofa peyHon Bodpl B cTBope N pekn A

[N ocylecTBIEHUsT pacyeTa YC/OBHOM (DOHOBOWM KOHLEHTpaUMK a30Ta am-
MOHMWAHOTO HaXVMaeM KHOMKYy «PacueT». B nosiBMBLUEECS pPeaakUMOHHOE OKHO
BBOAMM TpebytoLpecsa As pacyeta 3HaueHe pacxofa PeyHon Bodbl U HaXXMMaeMm
KHOMKYy «PacueT». PacyeTHOe 3HayeHue YC/T0BHOW (POHOBOI KOHLIEHTpauuM a3oTa
amMMoHuWiiHoro coctasnsietr 1,03 mr/gm3 WtoroBasi doopma pesynbTaTtoB pacyeTta
nocsie BHECEHUSI B HEE HEOOXOAVMbIX OOMOSIHEHWIA MOXET ObiTb NpeacTaB/ieHa B
HarneyaTaHHOM BuaE.

OTKpbIB 3aKNafKy «Jono/fHUTeNbHbIE CBEAEHUSI» MOXHO MOMy4nUTb NUHAGOP-
Mauyito 06 YCTaHOB/IEHHOW U UCMO/b30BAHHON CTaTUCTUYECKON CBA3N AN1s1 pacyeTa
YC/TIOBHOM (DOHOBOW KOHLEHTpaLm

Cch =33,177-0-132. (r.1)

Mp UCNOMBb30BaHM pacyeTa YC/I0BHOW (DOHOBON KOHLUEHTpauUMK asoTa awm-
MOHUIMHOTO «BPYYHYH0» MOXHO BblAENTb CNeayoLLImMe NO3VLWN:

- XapaKTepUCTUKN CTaTUCTUYECKOM CBSA3W COCTaB/SHOT:

n=20; n=0,79; Se= 0,162 mr/gmM3 Scg/o= 0,41, f§=1J3;

- CpPaBHEHME MOJTYHYEHHBIX CTATUCTUYECKUX XapPaKTEPUCTMK CBSA3N MEXY KOH-
LieHTpaupein BewecTsa U pacxoaom BoAbl C TabnnyHbIMK (CM. Tabnuuy M.1) no3so-
NAET cuMTaTb, YTO HAOEXHOCTb MOJIYYEHHOW CTATUCTUYECKOM CBSA3W AOCTATOYHO
BbICOKa;

- B COOTBETCTBUW C ypaBHeHveM (I".1) npu pacyeTHOM MUHUMa/IbHOM pacxo-
[le BOAbl q 9560 3HAYEHME C'dp COCTaBUT
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—1,322

Cgp =33.177-14,5 =0,967 mr/gm®;

- pacyeT no copmyne (16) nossongeT NONy4YMTb MCKOMOE 3HaYEeHUe YCrOBHON
- *
(POHOBOW KOHUEHTpaLMK Cdp:

. 0,162-1,73 .
Cq) =0,967 +T=1,03 mr/am”.

.2 NMpumep 2
B 3apaHHOM Ans pacueTa cTBope M peku B TpebyeTca onpeaenuTb yCroBHYIO

hOHOBYIO KOHLIEHTpaLMIo BewecTBa Cy ANS XMMUYECKOrO NOTPeGIIeHns KUCOpoAa

(XMK). PacueTHbIn MAHUMATBHBIN pacxod Boabl B peke Qgsy, = 21,6 m/c. PesynbTa-
Tbl €KEMECAYHbIX HabnoaeHwh npueeaeHbl B Tabnuue .2 n Ha pucyHke 2. B
SNEKTPOHHOM BWAE MCXOAHas WHdopmauma Ans npumepa HaxoauTca B danne
«lpumep I" 2.datr.

[na npoeeaeHus pacyeToB aktusupyem nporpammy «MXM-coH3». Ucnonb-
3ys ctaHgaptHoe ans Windows okHO BbiGopa katanora u daina, Haxogum u oT-
KpblBAEM NOATOTOBNEHHbIV chatn «pumep I 2.dat».

B nporpamme «'XM—hoH3» nocne npocMoTpa UCXOAHbIX AaHHbIX Ha rpaduke
B OCHOBHOW 3KpaHHOW opme nporpammbl B pexume «/lapbl 3HaveHull pacxod-
KOHUeHmpauusi» B KOHTPOMbHOW CTpye, HaXuMmaeMm KHOMKY «Pacyemy. MoCKomnbKy
CTaTucTMUecKas CBA3b AOCTOBEPHa, a 3Ha4eHue XK npu nosbIeHun pacxoaa Bojbl
B peKe yBenuuumBaeTcCs, AOMOMHUTENbHO CrefyeT paccunTaTb YCNOBHblE (POHOBbIE
KOHLEHTpaLUWu Npy CpeAHEMHOTONETHEM U MaKCMMAanbHOM CPEAHEMECAUYHOM pacxo-
A€ BOAbI roAa 5 %-Hoi 0BECNeUeHHOCTN: NPN Qup = 45,0 M%/c 1 Qsy, = 85,0 m*/c. Bee
HeoOXxoauMble ANS pacueTa pacxoAbl BBOAWM B COOTBETCTBYIOLLME MOSIBUBLLMECA
peaKkUNOHHbIE OKHA U HaxKMMaeM KHOTKY «Pacyems.

BbluncneHHble C;J ansa XMK B ctBope M peku B coctaenatoT

* 3
Cq) = 4,05 mr/gm°,

*

C =533 m D,I\II3
‘*’(Ocp.MH.] ’ rla’,

c’ 8.24 MTE
Cp(CS%) ' rlaw

B OCHOBE pacyeTa NEXMT UCNONb30BaHUE NOMYYEHHOW CTaTUCTMUECKON CBS-
3u (cm. 3aknaaky «fjornonHumenbHble cee0eHusT»)

ce'b - 11,5349 +0,0074-Q2 . r.2
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Tabnuuya .2 - Pe3ynbtartbl cUCTEMATUYECKUX TMAPOXMMUYECKNX HABMOAEHUIA 3a
n3MeHeHnem 3HavyeHuint XK B ctBope M pekn b

Pacxop Pacxop, Pacxop
flata  BOARIB vk Jata  BoAbl B XK, Jata  BOAbl B XK,
PR, wr/om3 peke, mr/gm3 peke,  mr/gm3
m3c m3c m3c
2012 r. 2013 r. 2014 .
09.01 21,6 5,4 21.01 23,1 4,0 11.01 21,7 4,0

05.02 25,0 4,5 25.02 24,9 2,7 17.02 28,2 4,2
26.03 55,0 7,5 23.03 58,5 5,3 22.03 57,0 6,1
03.04 60,2 5,7 16.04 85,0 7,9 13.04 65,3 6,7
15.04 62,5 6,2 12.05 65,0 6,0 18.05 58,0 6,7
05.05 93,5 6,1 03.06 50,0 5,6 16.06 35,0 4,7
11.06 30,0 4,4 21.07 28,7 3,9 19.07 27,5 3,9
09.07 33,0 4,3 05.08 23,5 3,7 30.08 25,6 41
24.08 23,6 3,6 19.09 59,0 6,7 29.09 46,7 4,2
25.09 44,9 4,8 26.10 64,0 6,5 27.10 47,1 5,2
21.10 64,9 6,5 24.11 25,3 3,6 17.11 42,5 4,4

PucyHoK .2 - 3aBUCUMOCTb M3MeHeHnAa 3HavyeHnin XINK oT pacxoga
BoAbl B peke b B ctBOpe M
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Peluas 3ajavy B py4HOM PeXMME C WCMONb30BaHUEM YCTaHOBIEHHON Npsi-
MOVi CTaTUCTMYECKON CBA3N MEXAY KOHLEHTPALMEN BELLECTBA U PAacXOAOM PEUHON
BOAbI ANsl COOTBETCTBYIOLMX MAPOSIOMNUECKUX YCMOBUIA, MOMYUUM:

- CTATUCTUYECKNE XapaKTepuCTUKA cratuctyeckon ceasn: n = 33; r=0,89;
Ses = 0,601 mr/am®; o= 1,279 Mr/om>; Sy / 0=0,47; ts=1,69;

= /11,5349 +0,0074 -21,62 = 3,87 Mr/am’;

¢ = 2 — 3.
CtlQap ) = 11,5349 +0,0074 45,02 = 5,15 mr/am’,

7 _ . 2 _ 3.
Covlase,) = \[11,5349+0,0074.85,0% = 8,06 Mr/aM’;

Cé) =387 +0,174 1,69 0,601 = 4,05 mr/gm>;
-
P(Qop.mm.)
C*
(595

=5,15+ 0,174 1,69 0,601 = 5,33 mr/am’;

=8,06 + 0,174 1,69 0,601 = 8,24 mr/am°.

.3 Mpumep 3
B 3apaHHOM ans pacueta ctBope G peku B Tpebyetcs onpeaenuts ¢hOHO-
BYIO KOHLEHTpaLMIO HeTENPOAYKTOB C(’;). PacuyeTHbIi MUHUManbHBIA pacxos, BO-

Abl B peke Qose, = 75,3 M°/c. Pe3ynbTaThl eXeMeCsUHbIX HaBMIOAEHNI NPUBEAEHDI B
Tabnuue .3 1 Ha pucyHke .3. B 3neKTPOHHOM BUAe UCxoaHas nHgpopmauma ans
JAaHHOro npumepa HaxoauTes B hanne «fIpumep I 3.daty.

Tabnuya .3 — PesynbTaThl eXeMecayHbIX HabnoaeHnn 3a coaepkaHuem Hed-
TenpoaykTos B cTBope G pekun B

Coaep-
Pacxopa g;gi’?;a: Pacxop xaHve Pacxog g;gi‘g‘(ﬁ'
BOAbI B BOAbI B HedTe- BOAbI B
Oata oexe, Tenpoayk- | Oara pexe, npg:J.yK- Oara pgke, TENPOAyK-
m/c M';?B’ 3 m/c ToB, m/c TOB,
am Mr/,qM:’ Mr/gm
2012r. 2013r. 2014r.
09.10 86,0 0,19 25.01 71,7 0,13 27.01 118,0 0,10
07.02 86,2 0,07 20.02 103,0 0,10 26.02 | 108,0 0,05
07.03 106,0 0,10 25.03 212,0 0,08 25.03 88,0 0,05
18.04 475,0 0,07 24.04 196,0 0,05 28.04 | 1645,0 0,07
26.05 317,0 0,12 22.05 1154,0 0,11 22.05 | 408,0 0,07
26.06 186,0 0,20 24.06 192,0 0,05 26.06 | 1750 0,08
25.07 89,0 0,10 23.07 135,0 0,06 23.07 90,5 0,13
15.08 67,6 0,10 27.08 93,56 0,08 25.08 61,5 0,13
26.09 67,0 0,06 25.09 124,0 0,17 29.09 70,5 0,17
30.10 11,4 0,15 28.10 135,0 0,12 28.10 69,5 0,06
27.11 86,0 0,07 25.11 320,0 0,11 18.11 75,0 0,09
26.12 64,4 0,10 25.12 99,0 0,10 16.12 | 102,0 0,12
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@ PacueTycnoBHO (HOHOBOI KOHIEHTPALMM BeLLECTBA B BOAHOM OGbekTe - o X

BbIGOp 06beKTa pacueta— ~— , comseessesomemes Poooooooo Bbi6op AnanasoHa

Mpo6bl| OTKpLITE haiin| npo6 Topbl: Hauano  Kower

roab

Kop MokasaTens  PasmepH rs z ,n. RS
181 He®Tenpog. mr/n T T KoHTponbHas - 1* wWNZ \2“.' Hauano
Koumpannor - Ronommrenon € Aononenuias - Kawey ™ 11
3 Mapbl 3HaYeHWIi pacxof-KoHULEeHTpayns

[ s obuero waconea 136 e 124

N3meHnTs roabl]

<+ /3 KoHTPONbHOI CTPY#A K] [20~ 2

C U gononwntensHoii Yaanute Touxy |

BWA CBATM C=f(Q) M0 AGHHBIM B KOHTPONHOI CTPye

PucyHok .3 - 3aBMCMMOCTb M3MEHEHUS coAepXaHnsa HeddTenpoayKTOB
OT pacxofa Bofbl B cTBope G pekun B

[ns npoBefeHus pacyeToB akTuBupyem nporpammy «I'XM - doH3». Uc-
nonb3ys ctaHgapTHoe ana Windows okHO Bbi6opa kaTasiora v ghainna, Haxoamm u
OTKpbIBAEM MOATOTOBMEHHBIN (paiin «Mpumep I 3.dat».

Kak cnepyeT u3 rpacdmka Ha pucyHke .3 B paccmarpuBaemom npumMepe co-
JepxaHne HeddTenpoAyKTOB B BOAE He 3aBWCUT OT pacxofa peyHoli BOApl, MO3TO-
My BbluMC/ieHMe YCMOBHOI (hOHOBON KOHLUEeHTpauuu no nporpamme «FXM - dhoH3»
BbIMO/IHAEM C YYETOM aBTOMaTUyeckn (DOpMUPYyEeMbIX XapaKTepHbIX NepuoAos Mo
JaHHbIM exemecsa4HbIX HabnwgeHuii 3a 2012-2014 rogsl. OnA ocywecTBieHus
[JaHHOl onepauun B rNaBHOI 3KpaHHOW hopme nporpammbl «FXM - hOH3» Haxu-
MaeM KHOMKy «PacuyeT».

B pe3synbTare pacuyeta nosyvyaem 3HauyeHue (POHOBOI KOHLUEHTpauuu, pas-
Hoe 0,151 mr/gM3. B «[JONOMHUTE/bHbIX CBEAEHUAX» MOXHO HalTW MOSICHEHWeE,
YTO B pacyeTHblli MaccuB HabNAEHWA 3a TpU roga BOLWAWM AaHHble (Bcero n = 12)
3a yeTblpe mMecsua (SHBapb, UOHb, CEHTAOPbL U OKTAOPD).

Mpy pacyeTe «BPYUHYH» HEOGXOAMMO BbINOMHWUTL CNeayloLLmMe onepauuu.

MocKkosbKy cofepaHue HeTenpofyKToB B BOAEe He 3aBWCUT OT pacxofa
peyHoii Bogpbl (pucyHok I.3), 06paboTKy pe3ynbTaToB HabMAEHWIA ANsa onpegene-
HuA Cdp nposogum cornacHo 5.5. [ns BbiBOAA 3HAYMMOCTM OT/IMYMA Pe3y/bTaToB

HabnaeHni, nonyyeHHbIx B 2014 r., oT gaHHbix 2013 r., 2012 . UCNOJIb3YEM CTa-
TUCTUYECKUIA KpUTEPUA N *.

W3 Tabnuubl .4 cnepyet: "1 = 1455; n*=n = 12; T2=154,5; n2=T1* = 12.
Mo chopmyne (7) Haxogum BenuumnHy d/*;
drx =145,5- 12(12+1)/2 = 67,5
* 2014/2013!)
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Tak kak m* > 8, no copmyne (11) onpesensem napameTp z:
67,5-0,5(12-12+1)
0,289,/12-12(12 +12 +1 -

0,29.

2501412013 =

MonyyeHHoe 3HauyeHve z nonagaet B uHTepsan (— 1,28 < z < 1,28), noatomy
NpUHUMaEM, YTO OTNnYMe pe3ynbtaTos HabnoaeHuia 3a 2014 r. 1 2013 r. He3HauUMO.

Tabnuua .4 - Pesynbtarbl COBMECTHOMO paHXMpoBaHUS AaHHbIX 3a 2014 n 2013 rr.

CoaepxaHue PaHr CopepxaHue Panr
HedpTEenpoAyKTOB, Mr/,u,M3 HedTenpoAyKTOB, mr/am’
2014 r. 2013 .
0,05 25 0,05 25
0,05 25 0,05 25
0,06 55 0,06 55
0,07 7,5 0,08 10
0,07 7.5 0,08 10
0,08 10 0,10 14
0,09 12 0,10 14
0,10 14 0,11 16,5
0,12 18,5 0,11 16,5
0,13 21 0,12 18,5
0,13 21 0,13 21
0,17 235 0,17 235
n=12 > =1455 n=12 > =154,5

AHanorM4HeIM cnocobom NPOBEPUM 3HAYMMOCTb OTNMUKA JaHHbIX B 2012 rogy.
PesynbTathl aToro aHanusa: T;=144; n;=n =12; U« o140012) = 56; Z5014/2012= - 0,95.

[MonyyeHHoe 3HaueHne z nonajaeT B MHTepBan (— 1,28 < z < 1,28), noaTomy
TaKke NPYHUMAaEM, YTO OTNMYME pesynbTaToB HabnwogeHun 3a 2014 n 2012 rr. He-
3HauUMO.

Tak kak rogoBble jaHHble 3a 2012 - 2014 roabl OTNMYAIOTCA HECYLLECTBEHHO,
B AanbHeNLIeM CTaTUCTUYECKOM aHanu3e BCe jJaHHble Byaem paccmaTtpusaTtb CO-
BMECTHO. Pe3ynbTaThbl rpynnupyem rnoMecsyHo B COOTBETCTBUM C 5.5 u ansa kaxaon
BbI€aHHON rpajauymn onpeaensem CPeAHIo KOHLEHTPaLmMIO HEPTENPOAYKTOB CO-
rnmacHo Tabnuue M.5. B sHBape cpegHee coaepxaHne HedTenpoaykToB Gbino Hau-
60onbLUMM, MO3TOMY 3TOT MECSL, OTHOCUM K OCHOBHOW (OMOPHOR) rpagaunn. Mcnonb-
3yA KPUTEPUN U, , ONpejenaMm 3HauYMmoCTb OTIINYMSA OCHOBHOW rpajaumn oT oc-

TanbHbiX. OT OCHOBHOW Fpajauuy HE3HAUYMMO OTNMYAOTCS AaHHbIE 3a UKOHb, CEH-
TAGPb 1 OKTAGPDL (3HaYeHNns napameTpa U, Gonblue 3HaveHun napameTpa Ut = 2,1).

[aHHble 3a veTbipe mecdaua (AHBapb, WIOHb, CEHTAOPb N OKTAGPb) OObEeAMHAEM B
OoAVH maccus (B utore n = 12) n, ucnonb3ysa gopmynsl (1), (13), (21), nonyunm:

C¢(cp‘)=0,12 Mr/,qm3; o =0,05 Mr/nM3; tsr =1,80;

* 0,05-1,80
C,=012+2= ="
® J12

=0,15 Mr/,qM3.
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Tabnuua .5 — OnpeaeneHne cpeaHUX KOHLUEHTpauui HedTENPOAYKTOB Mo

BblAE€NeHHbIM rpajauvam (Mr/p,M3)

Mecsy
Foa 1 | 2 1 3 4 5 [ 6 [ 71 8 [ 9 ] 10711 12
KoHLeHTpauusi, Mr/am°

2012 019 [ 005] 010|007 | 012 | 0,20 | 010 | 0,10 | 0,06 | 0,15 | 0,07 |0,10
2013 0,13 | 0,10 ] 0,08 0,05 [ 0,11 0,05 | 006)| 008 | 0,17 | 0,12 | 0,11 |0,10
2014 0,10 {0,05] 0,05[0,07 | 007 [ 008 | 0,13 | 0,13 | 0,17 | 0,06 | 0,09 |0,12
> 0,42 | 0,20 023|019 | 0,30 | 0,33 | 0,29 | 0,31 | 0,40 | 0,33 | 0,27 [0,32
n 3 3 3 3 3 3 3 3 3 3 3 3
C cp) 0,14 | 0,07 | 0,08 (0,06 | 0,0 | 0,11 | 0,70 | 0,10 | 0,13 | 0,11 | 0,09 |0,11
MpumeyaHusna
¥ - CyMMa KOHLEHTpaLuii HepTeNPOAYKTOB N0 MECALIaM; N- YUCIO NeT HaboAeHwit;
C (cp)- CpeHEeMeCAYHAa KOHLUEHTpaUuUsa HedpTenpoaykToB

.4 Mpumep 4

B 3apaHHOM ansa pacueta ctBope B peku K TpebyeTca onpesennTts ycnos-
HY0 (DOHOBYIO KOHLIEHTpALMIO MeAN C(;). PacuyeTHbI MUHMAIbHBIA pacxos BOAbI

B peke Q g54, = 46,0 mic. PesynbTaThl HabnoaeHU npuseseHsl B Tabnuue IM.6 n Ha
pucyHke 4. B 3neKTpOHHOM BUAE UCXOAHas MHOpMauus Ans npumepa Haxo-

antcs B channe «pumep 4.datr.

Tabnuua .6 - PesynbTtarbl CUCTEMATUYECKMX MMAPOXUMUYECKMX HabNIOAEHUIA 3a

coaepxaHnem Meau B cTeope B pekn K

Oarta CoaepxaHue Meamn, MKr/n
Pacxoa Boabl
B pexe, Ml y nesoro ?epera Ha cepeauHe pekn
(KkoopAWHaTHbI HoMep 41) (KOOPAUHATHGLI HOMep 42)
2013 .
04.01 61,6 1,0 1,5
02.02 50,8 4,5 2,5
02.03 46,8 10,0 1,0
10.04 111,0 5,5 1,0
11.05 642,0 9,0 5,5
02.06 156,0 4,0 1,5
05.07 86,7 1,0 1,0
02.08 51,8 6,5 1,0
05.09 75,5 1,0 4,5
04.10 64,2 2,0 1,0
03.11 68,5 1,0 3,5
01.12 70,4 3,0 1,5
2014 .

04.01 58,6 1,0 3,0
05.03 75,3 6,5 2,0
03.04 301,0 1,0 2,0
07.05 1305,0 4,5 1,0
05.06 348,0 7,0 2,0
01.07 191,0 P5.0] 3,0
06.08 96,0 8,5 1,0
05.09 78,2 11,0 2,0
02.10 80,0 3,5 3,5
06.11 98,0 1,0 25
03.12 71,6 1,0 2,0
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B pesynbTrate oTKpbITUA M paccMoTpeHus B nporpamme «FXM — doH3»
danna ¢ ucxoaHoN NHopmaLmen BbIACHAETCS, YTO B BEpTUKansaxX cojepxaHue
Meju CyLeCTBEHHO oTnuyaeTtcs. [puyem KOHTPONbHYIO CTPYIO XapakTepusyeT
BEpPTMKANb C KOOPAUHATHbIM HOMepoMm 41, pacnonoxeHHas y nesoro Gepera.
HeTanbHO UCXOAHbIE JaHHble B BEPTUKANAX MOXHO BU3yarlbHO MOCMOTPETb Ha
rpacpukax, nocTtaBmB OTMETKY B OCHOBHOW 3KPaHHOW copme B MO3NLMSIX KOH-
TporibHasA WUNN AOMOMHUTENbHaA CTpysa. B no3uumm KOHTPONbHOW CTPyU Ha rpa-
duke BUAHO, YTO TOUKA C KOHLUEHTpauuen meau 25 mkr/am® sBHO HexapakTepHa
B paccMaTpMBaeMOM MacCUBe JaHHbIX. OTY TOUKY yaansieMm u3 pacuyeTta, Haxas
knaeuwy «Yo0anumb moyky». MNpocmoTp «[Tapbl 3HayeHul pacxod — KOHUEH-
mpayusi» NoKasblBaeT, YTO AOCTOBEPHOW CBA3N MEXAY HUMK HeT (CM. pucy-
HOK [M.4). Mo aToi npu4nHe pacyeT JOMKEH BECTUCL 6e3 yueTa Takon CBA3MN.

PacuyeT (poHOBbIX KOHLUEHTpaUWn NO CTPYSAM BbIMONHSAEM OTAENbHO. Bbl-
YUCNEHUS HaUYMHAEM C KOHTPOMbHOMW CTpyu. [ocne HaxaTus KHOMku «Pacyem»
nosiBNAETCA OKHO ANA BBEAEHUSA napameTpoB Habopa nNepuojoB (CE30HOB).
Beeaem pBa HabGopa nNeprMojoB (CE30HOB):

a) nepeblii HAbOP NPOAOMKUTENBHOCTU NEPMOAOB (B AaTe nepsasa uugpa
— mecauy):

06.01-09.30;

10.01-02.28.

6) BTOpon HaGop NPoOACMKUTENbLHOCTU NEPUOAOB (B AaTe nepsBas uudpa
— mecsu):

03.01-09.30;

10.01-02.30.

3™ Habopbl NEPUOAOB MOXHO 3anNOMHUTb Ha XXECTKOM AUCKE B BUAE
danna c paclUMPEHNEM «*.S€Z», HaXaB KHOMKY « 3anOMHUMb» .

PaHee noaroToBrneHHbIA ain ¢ paclUMpEHUEM «*.S€z» MOXHO OTKPbITb,
HaxaB kHonky « Omkpbimb», HaNTU 3TOT pann B okHe Windows cpeaun apyrux
dannos (B paccmaTpusaeMom criyyae 3to cann «/pumep 4.sez») n OTKpbITb
ero ans pa6otbl B nporpamme «F'XM — poH3».

Onsa npojomKeHns pacyeTa HaXMMaeM KHOMKY « Bbixod-pacyem» v nony-
YaeM WCKOMYIO YCHOBHYIO (DOHOBYIO KOHLIEHTpauUWUld MEeAU B KOHTPONbHOW
cTpye. B paHHOM npumepe oHa cocTtasnseT 7,37 MKr/am?, Hanee ¢ nomoubio
KHOMKU «Bbix00» BO3BpaLYaeMCs B rMaBHYHO 3KpaHHY0 POPMY 1 NOBTOPSAEM Ta-

Kylo Xe NpoLeaypy Ans pacueta hOHOBOW KOHLEHTpauuu meau C, B gonon-

HWTEMNbLHOI cTpye. B aHHOM npuMepe oHa paBHa 2,59 mkr/am®.

B kauectBe ycnosHo (POHOBOW MPUHUMAEM KOHLEHTpauuio Meau, pas-
Hyto 7,37 mkr/am®.

M3 OnONHNTENbHbBIX OTYETHBIX CBEAEHUIA CnepyeT, YTO ANa KOHTPONbHON
CTpyn Hambonee xapakTepHbiM NepuogoM (CE30HOM) ANS pacueTa YCNOBHOW
(hOHOBOIA KOHLEHTpaLMKN Meau C:p okasancsa nepuog 03.01-09.30 (6binu 06b-

ejnHeHbl aBa cesoHa 03.01-05.30 n 06.01-09.30).
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a)

(b PacueT ycrioBHO (hOHOBOW KOHLIEHTPALMM BELLLECTBA B BOAHOM 06bEKTE

Mpo6bl  OTKPbLITL Al Bbi6op 06beKTa pacyeTa Mpo6 Fomet Havano  Kowed,

Crtpymn
Kog lMokasatens  PasmepH. C O6umii maces - 45 2013 2014
115 Meap Mir/n Nl C KoHtponbHasia 22 2013 2014 Hauano!
ormponsot - flonomwnenci  C Aononwrenskas - B2 TR ey 1200 s
Qa 42 Mapbl 3HAYEHWI pacxod-KOHLEHTpaLys
2013 2014

I W3 obwero maccma "

e eeeer s s 22 N3MeHnTb roasl|
(* |3 KOHTPONbHOM CTPYM 2013 2014
= J2013 2014

V13 4ONONHUTENBHON Yaanutbh Touky

Bug cBA3n C=f(Q) no gaHHbIM B KOHTPO/IbHOW CTpye

Pacuet
Bbixop,
6)

PacueT yc/I0BHO JOHOBOI KOHLIEHTPALMW BELLECTBa B BOJHOM 0ObEKTe - | X
Mpo6Gbl  OTKPbITL ¢haitn (B;?:f/;%ema pactera- Ipo6 Fogpl Hauano  Kowell * Bribop Ananasoka
Kog Mokasatens  PasmepH. C OBWii Maccue- 45 2013 2014 rog!
115Megb  MKr/n d C Kour POMbHasI- 2 2013 2014 Hauaiol ™ d

KoopavHaTHble HoMepa CTpyvi [23 [2013  |2014
KOHTONbHO  JlononHuTenbHoi  C AOTONHUTE bHas! « Korey 2014
Mapbl 3HAYEHWIA pacXo-KOHUEeHTpauus
I W3 o6Lero maccuea i 2013 2014
MN3MeHNTb roabl
™ 13 KOHTPOsIbHOM CTpyr 2 2013 2014
23 [2013  |2014

(* W13 goronHuTensHOl Yoanutb TOUKy

Bug ceasn C=f(Q) nogaHHbIM B JONOAHUTENLHOW CTpye

§3 - Pacuet

200 400 600 800 1000 1200
Pacxop, Ky6.m/c BbIxo Jil

a) y neBoro 6epera; 6) Ha cepefnHe peku

PucyHok .4 - 3aBUCUMOCTb U3SMEHEHUA cOoAepXaHua Mmean ot
pacxofa peyHoin Boabl B cTBOpe B pekn K
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Mpn pacueTe «BPYYHYIO» BLINOMHSAIOT CrneayioLue onepauun.

MpoBoAAT cpaBHEHUE pe3ynbTaToB HAGMIOAEHUA, NOMYYEHHbIX B OTAEMNbHbIX
BepTUkanax. J3TO CpaBHEHWE NOKa3blBAET, UTO CPEAHAN KOHUEHTpauua Meaum y ne-
Boro Gepera HanBonbluasn'. Kpome Toro, cofepkaHue Mean B 3TOW BEpTUKANM
3HA4YMMO OTNIMYAETCA OT €€ CofepXXaHus B CpefHell yactu ceueHus peku (T, = 456;
Uy =180; z =1,67). Ha ocHOBaHWN 3TUX pe3ynbTaToB NPUHUMAaEM, UTO KauecTBO

BOAbI Y NIeBOro 6epera xapakTepu3aytoT KOHLEHTPALMIO MEAN B KOHTPONBHOWN CTpye.
Pacuet ycnoeHon hOHOBOW KOHUEHTpauuu Meaun Cé) npoBOAVNM OTAEMNbHO

ANS K&XA0N M3 BblAENEHHBIX BOAHBIX Macc. ComnocTaBneHne pesynbtaTtoB Habno-
JAEHWI Mo roaam NokasbiBaeT, UTO AaHHble 3a 2014 rog HECYLECTBEHHO OTNUYAIOT-
€1 OT AaHHbIX 3a 2013 roa Kak B KOHTponbHomn cTpye (T, = 118; U, =63; z=0,16),

TaK U B OCTanbHON Macce BoAbl B ceueHnu peku (T, = 129; v, =51; z=-0,95). B

CBSA3X C 3TUM Aarnee B CTaTUCTUYECKOM aHanu3e gaHHble 3a 2013 r. u 2014 r. pac-
cmaTpuBaeM Kak OANH MaccuB.

Ona oUeHKN Hanuuus CyLLeCTBEHHbIX BHYTPUIOAO0BbIX U3MEHEHUN copepxa-
HUA MEeAWN B PEYHOW BOAE BbIAENUM TPU BEPCUUN NEPUOANYHOCTM (CE30HHOCTM) 3TUX
W3MEHEHN B rO40BOM LIMKNE:

1) MO NPOAOIHKUTENBHOCTUA MAPONOrMYECKUX CE30HOB:

BECHa (MapT - mai),

NETO-0CeHb (NOHb - HOAGPD),

3uma (aekabpb - pesparb);

2) No NpoAOIMKUTENBHOCTU XapakTepHbIX Habnogaemblx TeMnepaTtyp B peu-
HOW BOAE:

nepBblil Nepuog ¢ TemnepaTypoit meHee 5 °C (HoAGpb - anpenb),

BTOPOI Nepuog, ¢ TemnepaTtypoii B npegenax ot 5 °C fo 15 °C (mai - okta6pb),

TpeTUi nepuog ¢ Temnepatypoi Gonee 15 °C (MoHb - CEHTAGPB);

3) NO COBOKYMHOMY BRUSHUIO PasnnyHbIX pakTopos (N0 BU3yanbHOMY aHa-
nn3y AaHHbIX):

nepBsbI nepuog (MapT - CeHTAOPb),

BTOpOW Nepuoa (okTabpb - hespanb).

PesynbTaTbl OLUEHKM pasnuuus Mexay OTAENbHbIMU rpajauusimu coaepxa-
HUS MeAW B PEYHOWN BOAE NokasaHbl B Tabnuue M.7.

ConoctasneHue pesynbTtaTos HabnogeHn No BblAENEHHbIM rpajaumnam (CMm.
Tabnuuy M.7) NOKa3bIBAET, UTO CTEMNEHb BbIPAKEHHOCTV NEPUOAUYHOCTU USMEHEHUS
coaepxaHusa meaum B cTBope B pekn K HanbGonee Bbicokas B TpeTbel Bepcun. [ns
3TO BEPCUM U pPaCCYMTaEeM YCIOBHYIHO (DOHOBYIO KOHLIEHTPaLMIO B KOHTPONbHOW
CTpye 1 ocTanbHOW Macce peyHoi Boabl, NpeAcTaBneHHyto B Tabnuue IM.8).

Mo TpeTbel BEPCUN CE30HHOCTM B KOHTPONBHOMN CTPyE NOMy4nm

. 3,45-1,8
C. =558+ 2 =7 37 mkr/gm®;
@ 2 A

ANS ocTanbHOW Macchl pe‘-lHOI7I BOAbl B CE4YEHUN PEKU -

" PesynbTar HaGno4eHWi, BbigeNeHHbI B Tabnuue .6 pamKkoii, B pacyeTe He
yuuTbiBancs, T.K. MPWHAT HexapaktepHbiM  (mpu N =23, Cgycp=5,15 MKr/am®;
o=54wmkrlam® [ =3,7: [,=26; [ > ).
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* 32-1,75
qu =2,03+1’—’= 2,60 MKr/p,M3.
V16

Tabnuua .7 — PesynbTatbl OLEHKM pasnuuusa Mexay OTAeNbHbIMU rpajaunsmn

COAEPKaHUSA MEAMN B PEYHOI BOAE

KoHTpornbHas cTpys

OcranbHasa macca pedHon Bogbl

[MepBas Bepcusa

BecHa / NeTo-0CeHb BecHa / auma

NeTo-0CeHb / BECHA

NeTo-0CeHb / 3uma

Ti=645 U, =435| T1=19 Uy =4| T1=51 U, =40 | T4=46 U, =31
m=11n=6|m=6 n=5| m=12 n=6 m=12 n=5
z=100 z=-210 z=0,33 Z=-0,05

Btopas Bepcus

TpeTnir nepuog /
BTOPOM NEPUOA

TpeTtuin nepunog, /
nepBbIN Nepuog

BTopow nepwuog /

nepBbIN Neprnos TpeTUii nepvog,

BTopoii nepuog, /

Ti =23 U, =13 T,=815 |T1=335 u,=325|T1=28 U,=18
. U, =535 . . . .
m=7 n=4 . * m=11 n=4 | m=8 n-=4
z=-032 m=11_n-=7 z=013 z=025

TpeTbs BEpCUA

MepBbI Nnepuog / BTOPON nepuog

BTopown nepuoa / nepebin neprog

T1 =66 U, =21 T1 =127,5 u, =825
m =13 n=9 m =14 n=9
Z=-253 Z=1,20

Tabnunua .8 — PacnpeaeneHvne 3HauyeHUi COAEpKaHUS MeaW, MOJNYYEHHbIX B
KOHTPOSIbHOW CTpye M OCTanbHOM Macce peyHol BOAbI, C YYETOM Jyyllen Bepcun

BblAENEHHbIX rpagaLui (CE30HOB 1 NEPUOA0B)

Bepcum n KoHTpornbHas cTpys OctanbHas macca peyHon BOAbl
rpapaumn Cq)',‘, MKI'/,CI,M3 n C(p(cp) CdJ,iI MKF/,EI,M3 n Ccp(cp)
TpeTbs Bepcus
nepsbii 10,0; 5,5; 9,0; 12 5,58 1,0; 1,0; 5,5; 16 26

nepuog | 4.0;1,0;65; 1,5;1,5; 1,0;
1,0;6,5;1,0; 1,0;4,5; 2,0
45:70:11,0 2,0;1,0; 2,0
3,0;1,0;20; 25
BTOpPOW 2,0;1,0; 3,0; 9 2,0 1,0; 3,5; 1,5; 9 23
nepuog, 4.5;3,5;1,0; 3,0; 3,5; 2,5;
1,0;1,0;1,0 20;15;25
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3a yc/noBHYl0 (DOHOBYI KOHUeHTpauuio C~ cofepxaHus Meau B cTBope B

pekn K npuHMMaem KOHUeHTpauui Meaun, paBHyk 7,37 MKr/n.

.5 Mpumep 5

B 3agaHHOM ana pacyeta ctsope O peku Y, rae npoBogunuUcb cuctemartuye-
ckne (perynspHbie) rmgpoxmmuyeckne HabnwpeHus, TpebyeTcs onpenenutb yc-
NOBHYI0 (DOHOBYI KOHUeHTpauuio C™ Ans B3BeLEHHbIX BelecTB. PacyeTHblil Mu-

HUManbHbI pacxof BoAbl B peke Q%#=200 m3c. B 3neKTpOHHOM BuAe McxonHas
MHgpopmMauuna ansa npumepa Haxogutcsa B paine «Mpumep r5.dat».

[na pacyeta ycnoBHOW (DOHOBOWN KOHLEHTpauun 3afeincTByem nporpammy
«XM - ¢oH3». Ncnonb3ysa ctaHpgapTHoe ans Windows OKHO Bbibopa katanora u
chaiina, HaxogMM M OTKpbIBaeM MOArOTOBNEHHbIN dalin «Mpumep r5.dat». B daii-
Nle cpeau npoaHanM3vpoBaHHbIX B Npobax BeliecTB BblbMpaem B3BELUEHHble Be-
LecTsa.

[Janee B pasgene «Mapbl 3HaUYeHUI pacxo4-KOHUEHTpauua» B nogpasgene
«/3 KOHTPONbHON CTPYyW» Ha NoABMBLUEMCS rpadrke npoaHanM3MpyeM UCXOLHYI0
ONs  peweHus 3ajadn  MHgopmauumw. Ha ToyeyHom rpadmke  «Pacxop-
KOHUEeHTpauuna», NnpuBefeHHoM Ha pucyHke .5, xopowo BWAHO, YTO TecHOTa cTa-
TUCTUYECKOM CBA3M MexXAy KOHUeHTpauueihd B3BELEeHHbIX BeL,ecTB M Pacxohom
peuyHoli BoAbl 4OCTATOYHO BbICOKA.

PucyHok .5 - 3aBUCMMOCTb U3MEHEHUSA cOofepXaHUs B3BELIEHHbIX
BELLECTB OT pacxoja peyHoit Bogbl B cTBope O pekn Y

[N ocyllecTB/eHWs pacuyeTa YC/IOBHOW (POHOBOI KOHLEHTpauun B3BELUEH-
HbIX BELWEeCTB MNOCPeACTBOM YCTAHOB/MEHUS CTATUCTMUYECKOW CBA3N HAaXUMaem
KHOMKy «PacueT». B nosBuBLIMECS peAaKLUOHHbIE OKHA BBOAWM OHO M TO Xe
pacyeTHOe MUHMMasibHOE 3HauyeHue pacxofa pedyHoit Boabl 200 mIc (gpyrve pac-
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XOA4bl ANA AaHHOW 3a4a4n He HYXHbl) U HaXXUMaeM KHOMKy «Pacyem». PacueTHoe
3HayeHne hOHOBOW KOHLEHTpaunn B3BELLEHHbIX BeLeCcTB cocTaBnseT 15,1 mr/am?
(pucyHok [.6). Torosas dopma pesynbrara pacyeta nocne BHECEHUS B HEE He-
06X0ANMbIX AOMOMHEHUA U U3BATUA NULLHEN MHOPMaUUN MOXET ObITb NpeacTaB-
neHa B HanevyaTtaHHOM BUAE.

@ PacueTt No cTaTMCTMYECKOR CBASW PacKoA-KOHUEHTPaUMA - B8

Ina pacyeTa ¥CNOBHOW (POHOBOW KOHLEHTPAauMK BBeauTe pacxods Boabl:
Pacxon 5%-ol o8ecngyerHocTH, KY&.M/C 200 Boixon |

CpeaHui MHOroNeTHMIA pacxon, KYs.M/c

HononHWTENERHBIE CBEAEHWA I

Meuarte |

YcnoBHan ¢ OoHOBaA KOHUeHTpauMA XMMHUYECKOoro BellecTBa

Pacxon 95%-0i o6ecNedYeHHoCTH, KYB.MfC

BooHEIM 06BeKT -

MecTononomxeHWe cTeopa -

KoopamHaTHble Homepa MCH: 514006600

BellecTBO MNk MoKAa3aTe b XMMKMHEeCcKoro cocTasa eoObl - B3eew B-Ba
Mcnonb3oBaHHeIM Nepro Had N OeHWa (rods) 2012-2014

Y'cnoBHasa POHOBAaA KOHUeHTpauMa:

npu pacxode 526-oi obecn. = 15.1 mrin
npW cpedH.MHoroneTH.packone = 151 mrin
npu pacxode 9622-or oSecn. = 15.1 mrin

Pac4eT BbINOAHWMA -
HdaTtapacyeTa-08.06.2017 13.06:44

PucyHok I'.6 — Bug ntoroeoun popmbl pacyeTta yCrnoBHON
¢POHOBOW KOHLIEHTPALIMU XMMNYECKOrO BeLyecTBa (B3BELUEHHbIX BELECTB)

OTkpbiB 3aknagky «JornonHumenbHbie ceedeHuUsT» MOXHO NONyYnuTb UHAOP-
mMauuio 06 yCTaHOBMNEHHON 1 NCNONb30BaHHON CTAaTUCTUYECKOW CBA3M ANA pacyeTa
YCrOBHOWN (POHOBOMW KOHLUEHTpaLUUN B3BELLUEHHbIX BELLECTB COrNacHO pUCYHKy IM.7.

C;, =10,1955+0,012Q . (r.3)

Mpu pacyete ycnoBHON (POHOBOW KOHLIEHTpPaLMN COAEPXXaHUSA B3BELUEHHbIX
BELLECTB «BPYYHYIO» MOXHO BblAENUTb CREAYIOLMUE NO3ULUN:

— CTaTUCTUYECKUE XapaKTEPUCTUKM CBA3N cocTaenaloT: n = 94; r=0,89;

Sce = 14,61 mrigm®, S;./0=0,46; t = 1,66;

— CpaBHEHME NOMNYYEHHbIX CTAaTUCTUYECKUX XapaKTEPUCTMK CBS3N MEXAY
KOHLEHTpauMen BewecTsa U pacxoaom BoAbl ¢ TabnuuHbiMn (Tabnuua 1) no3so-
naeT cuutaTtb, YTO HAAEXHOCTb MOSYYEHHOW CTaTUCTUYECKOWN CBA3M JOCTaTOYHO
BbICOKa;

— B COOTBETCTBUM C ypaBHeHNeM ([".3) npu pacyeTHOM MUHUMaNbHOM pacxo-

Ae Boabl Qose, 3HaueHne C;, coctasut

C! =10,1955+0,012 Q = 12,6 mr/gm°.

®
Pacuet no chopmyre (16) nossonsieT nonyunTs uckomoe sHauexne Ci,
* ,66 -14,61
C(p =12,6 + 1,66-14.61 = 15,1MF/L|,M3.
Jo4
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PucyHok I.7 - Bug, npoMeXXyToUHbIX pe3y/ibTaToB pacyeTa
YC/TIOBHOM (DOHOBOW KOHLEHTpaLu B3BELLEHHbIX BELLECTB

.6 Mpumep 6

B 3a0aHHOM A1a pacyeTa CTBope B pekv B, rae npoBoaunch cucteMartude-
ckne (perynsipHble) rmapoxmmmyeckne HabnogeHus, Tpebyetca onpefenntb yc-
NIOBHYO (POHOBYHO KOHLIEHTPaUMIO ANsi B3BELUEHHbIX BELWECTB. PacyeTHbI MUHK-
MaslbHbIA pacxof, BoAbl B peKe Q%#=5400 M3C. B 3n1eKTpOHHOM BUae ucxogHas
NHpopMaLns /1A npumMepa HaxoauTcs B (hanne «Mpumep I 6.dat».

[ns pacyeta ycnoBHOM (POHOBOM KOHLUEHTpauuM WUCMosib3yemM Mporpammy
«["'XM-cpoH3». B ctaHgapTHOM g/ Windows okHe BbIbopa katasiora v gpaiina, Ha-
XOAVM W OTKpPbIBAEM MOAFOTOB/EHHbI (haiin «Mpumep I 6.dat». B chaiine cpeay
NpoaHa/IM3MPOBaHHbIX B MP06ax BeLeCTB BbIOMPaeM B3BeLLEHHbIE BeLLEeCTBa.

Kak BAOHO V3 OTKPbIBLLIETOCA OKHA, B CTBOPE MMEKITCA [Be BEPTUKa/IA C HECYLLIe-
CTBEHHO OT/IMYAIOLLMMMCA AaHHBIMW MO B3BELLEHHbIM BeLLECTBaM (PUCYHOK I.8).

PucyHok .8 - 3aBMCUMOCTb CoAepXaHNA B3BELUEHHbIX BELLECTB OT BpeMeHM
B cTBOpEe B pekn B
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B pasgene «Mapbl 3HAYeHWA pacxof-KOHUeHTpauus» B nogpasgene «W3
KOHTPO/bHOI CTpyn» Ha NosiBMBLLIEMCS] rpadduke NpoaHaiu3mpyemM UCXOoAHYo Ans
peleHus 3agaun UHgopmaumio. Ha TouyeyHoM rpadmke «Pacxon-KOHLeHT pauusa»
XOpPOLIO BWAHO OTCYTCTBME CTATUCTUYECKOW CBA3M MeXAy KOHLeHTpauueii B3Be-
LEHHbIX BELWECTB U PacxofoM peyHoit Bofbl (pucyHok IM.9).

PucyHOK .9 - 3aBMCUMMOCTb U3MEHEHUA CofepXaHnsa B3BELIEHHbIX
BELeCTB OT pacxoja pedyHoil Boabl B cTBOpe B peku B

Bo3spauwaemca B pasgen «CTpyu» B nogpasfen «KOHTPOSbHaA» U HaXU-
MaeM kHOMNkKy «PacueT». B nosBuBwemcs okHe «[lapameTpbl nepuopoB (ceso-
HOB)» BBejeM fBa Habopa nNeprmopos:

a) C y4eTOM TeMnepaTypHOro pexuma B peke -

01.05- 30.06,

01.07-30.09,

01.10-31.04;

6) Mo BM3yaNbHOW OLEHKe pacnpeneneHus KOHUeHTpauun B3BELUEeHHbIX Be-
LWecTB B ro40BOM LMKNE -

01.04-31.05,

01.06- 31.03.

3T Habopbl NEpUoA0B 3aNOMHUM Ha XECTKOM AMCKe, HaxXaB Ha KHOMKY «3a-
NOMHUTb», B BUAe halina c paclimpeHnem «*.sez».

Ye NoAroTOBNEHHbIVi paHee haiin C pacluupeHnem «*.sez» MOXHO OTKPbITb,
HaxaB KHOMNKYy «OTKpbITb», HaWTu 3ToT chaiin B okHe Windows cpegn Apyrux
palinos (B paccmaTpuBaeMom npumepe ums aina «Mpumep F6.3er») n oTKpbITh
ero ansa pa6oTbl B nporpamme «MXM - oH3».

Ana npoJo/xeHWs pacuyeTa HaxumaeM KHOMKY «Bbixog-pacyeT». Mckomoe
3HauyeHWe YC/NOBHOW (DOHOBOIW KOHLEHTpauuuM B3BELUEHHbIX BeLLecTB COCTaBWU/IO
20,2 mr/gm5cornacHo pucyHky T 10.
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PucyHok .10 - MNpumep npeactaBneHus pesynbtata pacyeTta yC/I0BHOM
(hOHOBO KOHLEHTPALMM XMMUYECKOTO BellecTBa (B3BELLEHHbIX BELLEeCTB)

[na pacyeTta yC/OBHOW (OOHOBON KOHLEHTpauuy B3BELUEHHbIX BeLLecTB
«BPY4YHY0» MOXHO OPMEHTUPOBATLCA Ha cneaylolme AaHHble.

Mo kputepunio BunbkokcoHa-MaHHa-BUTHU faHHbIe NO B3BELUEHHbIM BELLEeCT-
BaM B [1BYX paccMaTtpuBaeMblX BEPTUKANAX OT/INYAIOTCA HECYLLECTBEHHO.

Nyywas Bepcusas NepuoguMyHOCTN (CE30HHOCTU) WM3MEHEHUSA KOHUEeHTpauuun
B3BELUEHHbIX BELECTB B [040BOM LMK/E:

01.04-31.05,

01.06-31.03.

IToroBble cTaTUCTUYECKME XapaKTEePUCTUKN:

- 0bwee KOMMYECTBO 3HAYEHUIN B3BELUEHHbLIX BELLECTB, Muuuieiiererieeerieranenns 42;
- CyMMa BCEX 3HAYEHUIN KOHUEHTPALMMA, MITAM3 .oooiieeeeeiiieeeeiieeeeiieae s 702,0
-CPEeOHASA KOHUEHTPALMA, MIIAM3 cooiiiiiiiiiiiieeeeeeeeiiiieeeee e e e e e siibeennee e e e e e anaenneneees 16,7
- CpeAHeKBapaTUUYECKOE OTKNOHEHUE, MI/AM3 ...ociuiirieieriieeneeesiieenieee e 13,4
- 3HavYeHne KOIMMULNEHTA CTBIOAEHT B ..oiviiiiieieiiieieeier e s 1,68
- 3HayeHVe yCNOBHOW (DOHOBOWN KOHLEHTPALUMM, MI/AM3...cvirreireeieneirieennees 0,2.
.7 Npumep 7

B 3apaHHOM ans pacuyeTta ctBope G pekn K TpebyeTcs onpefenuTtb yC/0B-
Hyl0 (DOHOBYIO KOHUeHTpauutio Cix ana mean. B ctBope G (94 KM OT YCTbA peku)
cucTemaTuyeckne ruapoxumumyeckne HabnwaeHua He nposoaunvce. B 10 kv Bbiwe
ctBopa G pacnonoxeH QoHoBbI cTBOp L (104 KM OT yCTbSi peku), rae cuctemartu-
yeckn (perynsipHo) MPOBOAMMNCL HAGNIOAEHUS 3a KAYECTBOM BOAbl. MUHMMANbHbIN
cpefHeMecsaYHbIl pacxod Bogbl roga 95 %-Hoil ob6ecneyeHHOCTM B (DOHOBOM
ctBope L Ch = 46,0 m3c. 9ToMy pacxofy COOTBETCTBYET CpefHsAs CKOPOCTb Teye-
HMs Boabl U = 0,25 wm/c, cpegHsa rnybuHa pekm H = 1,81 Mu WuMpuHa pekn
B = 103 M. MakcumasibHass CKOpOCTb TEYEHUA peyHoit Boabl 1 vxc= 0,30 m/c.

3HayeHns KOHUEeHTpauunm meau B CTBOpe L B KOHTPOJIbHOW (3arpsA3HEHHOM)
cTpye coctaBunm 7,5 mMkr/gM3, B ocTa/ibHOI Macce BoAbl - 2,6 MKr/gm3. KOHTpO/b-
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Hasa CTpys B CTBOpE L no wmMpuHe coctasnseT npumMepHo 34 M U MMEeT pacxoj, Bo-
abl 15,3 m*/c. LLinpuHa, 3aHUMaeMas OcTanbHO Maccoll peyHol Boasl 69 M, pac-
x0p, Boabl — 30,7 M*/c. 3BUnMCTOCTb pycna peku K Ha paccmaTpuBaemMom yyacTke
cocTtaensert ¢ = 1,2, rnapasnuueckuid ykrnoH | = 0,012 %o.

B 4 km Huxe cTBOpa L B peky ¢ nesoro 6epera snagaet nputok T (100 km ot
YCTbSl peKun), a B 7 KM HWXKe C npasoro 6epera nocTynatoT CTOYHbIE BOAbI (97 KM OT
YCTbs1) cornacHo pucyHka M.11.

Ons ycTbeBOW YacTh nputoka T hOHOBOE 3HAYEHVE KOHLEHTpaLMM Mean pasHo
4,2 wmkr/n, pacxop sogbl — 15 m/c. Ko3dhhMLMEHT CKOPOCTY CaMOOUULLIEHNS PEYHON
BOAbl OT MEAM Ha paccmaTpuBaeMoM yyactke npu obecneyeHHocTn P=80 % cocras-
nset K;=Kcr=0,61 1/cyT. YpoBeHb KOHUEHTpauuu mean, A0 KOTOPOrO MOXET MPONCXO-
ANTb CaMOOYUMLLIEHNE peYHON BOAbI C,,;, MOXHO NPUHATL paBHbIM 1 MK/.

Hwke BnaaeHus nputoka T pacyeTHble MapameTpbl pycra peku COCTaBnsioT:
Q>=68,1 M/c; U =0,27 m/c; H= 2,36 m; B = 108 M; /=0,012 %o. B ANeKTPOHHOM chopme
MCXoAHbIEe AaHHbIE NpuMepa nNpeacTasneHbl B nanke «Mporpamma MNXM-thond» B dhair-
ne «lMpumep 7. dat».

YuutbiBas NCXOAHbIE AaHHbIE, NPUHUMAEM 3arpsA3HEHHYIO CTPYO B (hOHOBOM
cTBope L 3a yCrnoBHbIN (NepBbI) UCTOUHMK MeAN (CM. pucyHok I1.10). B cBs3u ¢ Tem,
YTO pacxoj BOAbl B NPUTOKE T COCTaBNSET OT peyHoro Gonee 20 % paccmarpusae-
MbI YH4aCTOK pekn pa3buBaem Ha ABa NofyyacTka C BblAENEHNEM Ha BTOPOM y4yacT-
KE «y3/10BOro» CTBOpa B MeCcTe BrageHuns nputoka T.

Mputok T
q.=15m%c
Peka K
\\‘VCT'2=4,2 mkr/am®
Q1=
46,0 M¥%c
. Q=68,1 m%c
$ = = 3
2,6 MKr/gm® Q=307 m'fc
Creop L BbIMYCK
CTOYHBIX
BOA 3asoja B 3
q3=2 m°/c
4 kM Cer3=10 mkr/am®
< >
) 7 kM R
10 Km !

A
—N

PucyHok I".11 — Cxema paccmaTpuBaemoro yyacTtka peku K
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[ns nepepacueTa yCc/ioBHOW (DOHOBOW KOHLEHTpauuu B cTBOp G BOCMOSb3Y-
emcsa nporpaMmoin «FXM-choH4».

Mocne OTKPbITUA [NaBHOM 3KPaHHON (HOpPMblI NPOrpammbl BBOA, WCXOAHbIX
[JaHHbIX HauMHaem C BBOAA Y4acTKOB peku. [ins1 3TOro B [NaBHON 3KPaHHOW dhopme
HaXUMaem KHOMKN «Y4yaCcTKu», «BBOA [aHHbIX, MPOCMOTP-KOPPEKTMPOBKa». B
NosIBUBLLENCA 9KPaHHOW (hopme B pefakuMOHHbIE OKHa B COOTBETCTBUM C NOJIOXe-
HVUAMW VHCTPYKUMU B NPUIOXEHUM A BHOCUM Tpebyemyto MHhopMauuio no nepso-
My yyacTKy pekn K (BuA 3anoniHeHHOW 3KpaHHON hopMbl NpefcTaBneH Ha pUCYHke
I.12). Mocne 3anosiHEHMSA PeAAKUMOHHBIX OKOH 3KpaHHOW ¢hopMbl 06s3aTefnibHo
HaXUMaem KHOMKYy «3arnomMHUTb». [na nepexofa K crefyrolwemMy yyacTKy Haxu-
MaeMm KHOMKy «HOBbI y4acTOK» B 0CBOOOAUBLUMECH pefaKLMOHHbIE OKHa BHOCKM
[JaHHble Mo BTOPOMY BblAEe/IEHHOMY PEeYHOMY yHacTKy (PUCYHOK I 13).

Mockonbky B Narnke nporpamMmMbl NepeyncrieHHble y4acTKu pPeky yxe 3anucaHbl B
Buge haiina «YuacTku pekn Kare», MOXHO BOCMOMb30BaTbCA 3TOM 3anucbio. Ons
3TOro, BOWAA B pa3fesl MEHIO «YUYacTK/», akTUBUPYIOT 3aknagky «OTKpbIThb haiin co
CMMCKOM Y4aCTKOB» 1 B OTKpPbIBLLEMCA OKHe Windows BbIGMPatOT yka3aHHbIN chaiin.

Mocne BBOAA XapakTepuCTUK MO BblAeNEHHbIM yyacTkam pekn K B namsiTb npo-
rpaMMbl 3aHeCeM BXOAHYHO MHAOPMaLMIO MO UCTOYHUKAM Mefn C UCMOJIb30BaHWeM
pasfenoB MeHi «M/CTOYHMKM 3arpsasHeHus», «BBog — fdaHHbIX, MPOCMOTP-
KOpPPEeKTVPOBKa». BuAbl 3anofiHeHHbIX 3KPaHHbIX (POPM Mporpammbl MO UCTOYHU-
Kam Meay npefcTaBfeH Ha pUCYHKax: ANs 3arps3HeHHOW cTpyu B (DOHOBOM CTBOpE
- Ha pucyHke T.14; ona BTOPOro UCTOYHMKa (NPUTOK 7) - Ha pucyHke [.15; ans
TpeTbero UCTOYHMKA (CTOYHbIe BOAbl 3aBoAa B) - Ha pucyHke T. 16.

NMpocCMOTP-KOPPEKTUPOBKa NapamMeTPOB yYacTKOB peKu

Texywuii yuacrox fl Bcero ’] BleOA, |
Kogbl yuactka: nayana 10400 CTBOp y3N0BOIi?
npOTﬂ)KeHHOCTb rr '— 'qa
yyacrkalkm| 1
OKOHYaHuA [10000 <X HerT
lnppasBanyeckuu
CpepHsis wupuHa (v) 103 y,(ﬂop” 10.012
Koadppuument |
CpegHas rny6uHa(m) 481 iwepoxosartocTu
Koappuuynent .
wepoxoBat.nbjga i
Cpeau, ckopocTb (m/c) |0-25 Koadduuynent |

M3BUANCTOCTU
MonpaBoy4HbIii Ko3d. |

Makcum.ckopocTb (M/c)|0-3 nonepeuH.aucnepcun |

Pacxop (Ky6.m/c) N6 Bbluncante pacxog |
HoBbll yuacTo J

3anoMHUTbL yyacTok FOTKpblib hNiin onHoN
blgannitebydyacTok | MepeiAiT NO CNUCKY Yy4YacCTKOB ::--—

3anucaTtb B aiin

™ B Havyano | Npeabia. | Cnes. | B koHel
TeKywui yvacTtok

MpoBepka HAa HEMNPOTUBOPEUYUBOCTL CNUCKA YHYACTKOB U NapaMeTpoB

PucyHok I. 12 - Bug 3anosiHEHHON 3KpaHHOI hopMbl Mporpammbl
ON1a nNepBoro yyactka pekn K
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PucyHok I. 13 - Bua 3an0fiIHEHHOM 3KpaHHOW iopMbl
nporpaMmbI 411 BTOPOro yyacTka peku

MocKonbKy B Narnke NporpaMMbl MHTEPECYEMbIE UCTOYHMKMA BELLECTBA YXe 3a-
McaHbl B BUAE haila «/ICTO4YHVKN BellecTBa Ha peke K.ist», MOXHO BOCMO/b30-
BaTbCA 3TOM 3anucbio. [18 3TOro, BOMAA B Pasfenl MEHH «/ICTOUHUKM 3arpsi3He-
HUS», aKTUBMPYEM 3aKnagky «OTKpbITb haiin ¢ HABOPOM MCTOYHUKOB 3arps3He-
HMS1» N B OTKPbIBLLEMCS OKHE Windows BblOMpaeM ykasaHHbIin diaiin.

- Il MpOCMOTP-KOPPEKTVPOBKA MapaMETPOB (HOHOBOIO CTBOPAR. O X

Kop cdhoHoBOro ctreopa 10400

HavmeHoBaHue peku:
|IPeka K

Bboi6paTtb NokasaTens

[-Moka3aTens
KOA 115
HanmeHoBaHue I1Mear
Pa3mepHOCTb Imkr/n

nax

®OoHOBAs KOHLEHTpauus
BelecTsa

YpoBeHb KOHLieHTpaLmu,
[0 KOTOPOro MOoXet —
NnpoxoAnTL camooumLeHne [l

KoadhdhmuymeHT ckopocTtn
camooumieHust  (1/cyr)

Bcero ucrt.zarp. [3 11..B bl X O A4 ,j|

OTKpPbITh (hbain poHOBOro cTBOpa
3anucaTb B (haiin gaHHble cTBOpa

3anoMHNTbL | OumncTuTte] Yaganutb |

MmMeeTcs Nu 3arpsssHeHHas cTpya?

(* Oa, umeeTcs C Hert

PaccTtosiHMe 0T 1eBoro
6epera fjo cepefvHbl
3arpsA3HEHHOW cTpyun (M)

KoHLeHTpauus BelecTsy—

B 3arpsA3HeHHOl cTpye 5
Pacxog Bogbl B 3arpsiz- ¢ M
HeHHoM cTpye (ky6.m/c) 11
Koagh. ckopoctn camo- m
oumnieHus cTpym (1/cyt)|°-bl
YpoBeHb KOHLJ,eHTpaLJ,VIVI

,aO KoToporo MOXET
ATW camoouuLl.ctpym 11

NepeliTn KUCTO4N, 3arpsasH. |

PucyHok I". 14 - Bupa 3anofiHEHHOM 3KpaHHOW diopMbl NporpamMmMbl 4151 NEPBOro
NCTOYHUKA BelLecTBa (3arpsi3HeHHas CTpys B (pOHOBOM CTBOpE L)
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PucyHok I. 15 - Bug 3anosiHeHHOW 3KpaHHOW hopmbl NporpaMmbl
ANA BTOPOro UCTOYHKUKA BellectBa (NPUTOK 7)

PucyHok I'. 16 - Bwug 3anosiHeHHOW 3KpaHHOW doopMbl NPOrpamMmb
ANsi TPeTbero UCTOYHMKA BellecTBa (CToYHble BOAbl 3aBoja B)

Mocne BHECEHMs W 3arnoMWHaHUS BCeli MCXOAHON MHopMauun B onepa-
TUBHYIO NamsATb NPoOrpamMMbl NepexoauM B F1aBHYH 3KpPaHHYH (DOPMY U B OKHe
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«BBeanTe KOA4 KOHTPONLHOrNO CTBOpa» BBOAWM KO KOHTPO/SILHOrO CTBOpa C
y4yeToOM €ero paccTosiHMA OT yCTbA peku. B paccmaTtpuBaemoii 3agaye 3agaeM Kof
9400 (94 «km). AnA dukcaunm 3afgaHns HaXMMaeM Ha KHOMKy «3anoMHUTb». 3a-
nyck nepepacuyeta (POHOBOI YCNOBHOM KOHUEHTpauuu BellecTBa B 3afaHHblli KOH-
TPOJ/IbHbI/ CTBOP Ha PaCCTOSAHUM 94 KM OT YCTbA PeKM OCYLLECTBUM HaxaTUem KHOMKU
«PacueT».

Ha rnaBHOW 3kpaHHOl ¢hopme B pe3y/bTarte pacyeTa NoABNAETCA rpadguk
KOHUeHTpaLMM Meau B CeYeHWW Peku B 3aJaHHOM KOHTPO/SIbHOM CTBOPE U KPaTKuii
oTYeT O pes3ynbTaTtax nepecuyeta YC/IOBHOW (POHOBOW KOHLUEHTpauuu. Kckomas
nepecumtaHHasa ycrioBHas (POHOBas KOHLeHTpauus Mmeau B cTtBope G peku K co-
ctaBuna 5,02 mkr/gm3.

dopma npepcTaBneHns pesynbTaTa nepepacyeTa yc/rioBHON (DOHOBON KOH-
ueHTpauum meam npouacTpupoBaHa Ha pucyHke I.17.

[MepecyeT YCMoBHOM (HOHOBOW KOHLIEHTPALMW BELLIECTBA B 33JaHHbIV HUXKENexalyii CTBOp pekv O X

Y4acTki  VICTOUHMKM 3arpsisHern O nporpamme  Bbixop,

KOAlﬂ y4acTKoB NcTOUYHUKN 3arpsa3HeHunsa B .
Homep Havalla  OKOHu@HMs Homep Kop cteopa  Beper cGpoca BEANTE KOA KOHTPO/TLHOTO CTBOpA:
1 LUWoo UBO 1 10400  POHCTB. fieB.

2 10000 9400 Han. 2 10000 res. yan. 19400 SanomuuTe)

3 9700 npas.
Pacuet

Pe3synbTaT nepecueTa yC/noBHOI hOHOBOIA
KOHLIEHTpaLMN XMMNYECKOTO BeljecTBa

B 3a/aHHblli KOHTPO/bHbIV CTBOP BbilLe
BbINyCKa CTOYHbIX BOZ,

Cmakc=5.02 (MKr/n)

CcpepnH=3.B5 (MmKr/n)
MokasaTtb yyacTtok | MokasaTb UCTO.uH,3arp.g, CMUHUM=2.57 (MKr/n)

Koadh.cmellenna=76%

Megb. KoHueHTpaymsa B ceyeHnn pekun: 94.00 KM OT yCTbA

% KoHueHTpauus sewectsa; — MAK Megab. Ana yctaHosneHnsa HAC pacyeTHas
ycnoBHas (poHOBasi KOHLEHTpaus
B peke Peka K B 94.00 km OT yCTbA
cocTtasnset 5.02 (Mkr/n)

PucyHok .17 - Bug aKkpaHHOI hopMbl NpeAcTaB/ieHns pesyfbTara nepepacyeTa
yCnoBHOV (DOHOBOI KOHLUEeHTpauun meau B cTtBop G pekn K

.8 Mpumep 8. B 3agaHHOM Ans pacyeTta cTtBope M peku H Tpebyetcsa onpe-
LEennUTb YCNOBHYO (DOHOBYH KOHUeHTpauuto C*dx gna CMAB. B ctBope M Habnio-
AeHus He nposBoAuancek. B 700 m Bbile cTBOpa M pacnosioXeH cTsop A, rae npo-
BOAWINCL cUCTeMaTnyeckme HabngeHnsa 3a XMMWYECKMM COCTaBOM PEYHOW BOfbl
W BblAesieHa 3arpA3HeHHas CcTpys.
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UcxopHble aaHHble™ no BblaeneHHon cTpye: g=50,6 m%c, Cor =100 mkr/am®,
LUMpUHa 3arps3HeHHol cTpymn 8,8 M (paccTosiHue ot nesoro Gepera Ao cepep,MHu
pekn 4,4 M) HaHHble no ocTtanbHOW vacTh peku H B cTBOpe A: C¢,— 0 mkr/gm®;
Q:=101,4 m’/c. MapameTpebl pycria pekn Ha paccMaTpBaeMOM y4acTke COCTaBNSIOT:
Q=152 M3/c, v=242 m/c, H=2,37 m, B=26,5 m, 1,=0,043, ¢ =1. YKa3aHHble B 3a-
jaJye uCXofHble AaHHble rpejcTaBrieHbl B Manke Mporpammbl B cpanne
«lpumep I 8.dat».

[ns nepecyeTa ycnoBHOW (POHOBOW KOHLEHTpauun B CTBOp M BOCnOnb3yem-
ca nporpammoint «TXM-poH4».

Mocne oTKpbITUA FMaBHOW 3KPaHHON HOpMbI MporpaMmbl BBOA UCXOAHBIX faH-
HbIX Ha4YMHaeMm C BBOAA Y4acCTKOB peku. [ns aToro B rmaBHOW 3KpaHHOW dopme Ha-
XUMaeM KHOMKU «Y4yacmku», «Beod GaHHbIX, NpocMomp-Koppekmuposka». B nos-
BUBLLENCS 3KPaHHOWN hopme B peAakUMOHHbIE OKHa BHOCUM TpeByemyto nHpopma-
UMIO NO paccMaTpUBaEMOMY Y4acTKy (BMA 3anoSIHEHHOW 3KpaHHOW opmbl Mpes-
CTaBneH Ha pucyHke [M.18). Nocne 3anonHeHNs pepakUOHHbIX OKOH HaXMMaeM KHOM-
Ky «3anomMHUMb».

1)

PrcyHok .18 — Bua 3anonHeHHOn aKkpaHHOW hOpMbl NPOrpammbl

Ans cteopa M peku H

) UcxoaHsle naHHble ans npumepa Gbinm B3aTsl u3 [15] (cm. ¢. 130, npumep 1)
ANA UANOCTPaLMM CXOAUMOCTU pacyeTa CMeLLeHUst U pa3baBneHnsl CTOUHbBIX BOA MO Me-
Topy, npeanaraemomy ®IrbY «'XW», n no meTogy, ucnonb3oBaHHOMY B paccMmarpusae-
MOM PYKOBOASLLEM JOKYMEHTE.
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MockonbKy B Nanke nporpaMmbl paccmaTpuBaemblii y4acTok peku H 3anucaH B
Buae dhanna «Yyacmok peku H.are», MOXHO BOCMOMb30BaTLCA 3TOM 3anucbro. [ns
3TOro, BOWAS B PA3AEN MEHIO « YYacmkuy», akTusupyem 3aknagky « Omxpsime ¢halin co
CIUCKOM y4acmkoe» 1 B OTKpbiBLLEMCS okHe Windows BbiBupaem ykasaHHbIA cain.

Mocne BBOAA XapaKTEPUCTUK MO paccMaTprvBaeMoOMy y4acTKy peku H B namsaTb
nporpammbl 3aHOCUM BXOAHYHO MH(OPMALIMIO MO UCTOYHWKY BeLeCTBa C UCMOSIb30Ba-
H/EeM pa3fenoB MEHIO «MCMOYHUKU 3aeps3HeHusi», «Beod OaHHbIX, NpocMomp-
Koppekmuposka». Bup 3anonHeHHON 3KpaHHOW POPMbl MPOrpamMmbl MO MCTOYHUKY
CMAB npegctasneH Ha pucyHke I1.19.

PucyHok .19 — Bua 3anonHeHHoW aKkpaHHOU hopMbl MPOrpaMmbl
no nctouHuky CIAB (3arpsisHeHHas cTpysi B OHOBOM cTBOpE peku H)

B nanke nporpammbl MHTEpECyembli UCTOYHUK BeLLecTBa 3anucaH B Buje
daina «MIcmoyHuk seuwiecmea Ha peke H.ist», NO3TOMY MOXHO TalkKe BOCMOSb30-
BaTbCS 3TOW 3anucbio. [Ing 3TOro, BOWAA B pasfen MeH «MCMOYHUKU 3aepsi3He-
HUs», akTmBupyem 3aknaaky « Omkpbimp ¢halisi ¢ HabOpPOM UCMOYHUKOE 3a2psi3He-
HUST» N B OTKpbIBLUEMCA OKHE Windows BbiBupaeM ykasaHHbIA dain.

Mocne BHecCeHMs N 3aNOMUHAHUA BCEN UCXOAHON MHOPMaUUK 3aAauun B
TEeKyLYl0 NaMsaTb NPorpammbl NEPEXOAUM B IMABHYIO 3KpaHHYO POPMY U B OK-
He «Bgedume K0O KOHMPOAbHO20 CMeopa» BBOAUM KOJA KOHTPOMbHOrO CTBOpa
C YYETOM €ro paccTosiHUs OT yCTbS peku. B paccmatpuBaemon 3apaye 3ajaem
koA O (0O km). AAna dpukcaumm 3agaHnsa HaxXuUmaem KHOMKy «3anoMHumb». 3a-
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Myck nepecyeTa (DOHOBOM KOHLEHTpauuy BellecTBa B 3afaHHblii Huxenexa-
WA CTBOP Ha PacCTosiHM O KM OT YCTbSA PEKV OCYLLECTBUM HaXaTUeM KHOMKW
«Pacuet».

Ha rnasHoli aKpaHHOI hopme B pesynbTaTe pacyeta nosiBnseTcs rpadvik
n3meHeHns koHueHTpauun CITAB B ceyeHun pekn B 3afaHHOM HuKenexallem
CTBOpe M M KpaTKuil OTYeT O pesy/sbTartax nepecyera YC/0BHOW (DOHOBOWA KOH-
LUeHTpauun. Vickomass nepecumMTaHHas YCnoBHas (POHOBas KOHLEHTpauus
CIAB B cTBOope M coctasunia 82,97 mkr/am3.

TepecyeT YCroBHOM (hOHOBOI KOHLIEHTPALWIN BELLIECTBA B3aaHHbIA HYDKENEXALLMIA CTBOP Per O X
YyacTkn  MICTOUHMKY 3arpsisHennss O nporpamme  Boixog
Koapbl yyacTkoB MNCTOUYHNKMN 3arpsi3HeHNs B .
Homep Havana OkoH4YaHus Homep Kog ctBopa  Beper c6poca BeANTE KOA KOHTPONLHOTO cTBOpa:
[o 3anoMHUTbL
Pacuér

Pe3ynbTaT nepecyeTa YyC/IOBHOI (hOHOBO
KOHUEeHTpaunm XMmMn4yeckoro seujecrtea

B 3afjaHHbI KOHTPO/IbHbIW CTBOP Bbille
BblNyCKa CTOYHbIX BOA

Cmakc=82.97 (mr/n)

CcpeaH=33.29 (mr/n)
MokasaTb yyacTok | Moka3aTb ncrtoun.sarp. | CMnHnmM=0.625 (mr/n)

Koadh.cmeweHnna=40%

CMAB. KoHueHTpauuns B ceveHuun pekn: 0.00 KM OT yCTbA

CNAB. Ana yctaHoBneHusa HAC pacyeTHas
ycnoBHaa (PoOHOBasA KOHUeHTpauusa

B peke Peka H B 0.00 kM OT yCcTb#A
coctaBnaet 02.97 (mr/n)

[-«- KAHUEHTpauus BewecTsa, nak |

(o) 5 10 15 20 25
LLvpuHa peku, M

PucyHok .20 - ®opma npeacTaBneHnst pesynbTara nepepacyeTta ycrioBHol ¢o-
HOBOW KoHUeHTpauun CINAB B ctBop M pekn H

dopma npeacTaBneHns pesynbTata nepepacyeTa yCrIoBHON (POHOBOWA KOH-
ueHTpauun CIr1AB npounntoctpuposaHa Ha pucyHke I1.201

1He6onbloe pacxoxieHne B KOHEYHOM pesyfnbTaTe pacyeTa MakCUMasbHON KOHLeHTpa-
umm CMNAB no metoay T (81 mr/gm3 1 meToay, MCMOSb3yeEMOMY B HACTOSAILLEM PYyKOBOAALLEM
JokymeHTe (82,97 mr/gm3, CBS3aHO C TOYHOCTbIO pacyeTa CpefHUX KOHLEeHTpauuii B pacyeTHOW
Auveiike: no metody MW ucnonb3oBaHa WMPUHA pacyeTHON aueiikn, paBHas 2,6 M, N0 MeToay, pe-
KOMeHAyeMOMy B PYKOBOASLLEM [OKYMEHTe, LUMpUHa sveiikn coctasnseT He 6onee 0,09 m. Ecnn
«CHATb» C rpadnka KoHueHTpaumio CMAB Ha paccTtosHum 1,3 M OT neBoro 6epera, T0 pesynbTarhbl
no pacyeTy MakCUMasbHOW KoHueHTpauun CIMAB B ceyeHun peku Mo ykasaHHbIM MeToAam npak-
TUYeCKU coBnagyT.
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Mpunoxenue O
(cnpaBoyHoe)

3HaueHUs k03(pPULIMEHTA LIEPOXOBATOCTH
ANA OTKPLITLIX pycen

Ta6bnuua [O.1 — 3HauyeHus koadpuumeHTa LIEpOXOBATOCTU AN  OTKPbITbIX

pycen (no M.®. CpuGHomy) [16]

Xapakrep noxa peku

Koadppu-

LUUEHT we-

poxoBaro-
cTu Ny,

Peku B Becbma GnaronpusaTHbIX YCROBUSX (YMCTOE NPSAAMOE NoXe
co cBo6oAHbIM TeyeHneM, 6e3 06BanoB 1 rnyGoKUX MPOMOUH)

0,025

Pekun B 6naronpmaTHbIX yCROBUSAX TEYEHUS

0,030

Pekun B cpaBHUTENBHO GNaronpuATHBIX YCIOBUSX, HO C HEKOTO-
pbiM KONIMYECTBOM KaMHEN U BOJOPOCNEN

0,035

Pekn, umetowme CpaBHUTENBHO YNCTbIE pycra, U3BUITUCTLIE, C
HEKOTOPbLIMW HENPaBUNBHOCTAMW B HaNpaBNEeHUN CTPYW UK Xe
npsiMble, HO C HENPaBUNbHOCTAMU B penbede aHa (oTMenu, npo-
MOWHbI, MECTAMUN KaMHW); HEKOTOPOE yBENNYEHNE KONMYECTBA BO-
popocnen

0,040

Pycna (6onbLlmnx u cpefHUX peK) 3HAYUTENbHO 3aCOPEHHbIE, N3-
BUIUCTBIE M YACTUYHO 3apOCLUME, KAMEHUCTbIE C HECTTIOKOMHBIM Te-
YyeHvem. MNonmbl 6onNbLUMX U CPEJHUX PEK CPAaBHUTENBHO pa3pabo-
TaHHbIE, MOKPbITbIE HOPMabHbIM KONNYECTBOM PacTUTENbHOCTHN
(TpaBbl, KyCTapHUKK)

0,050

[MopoXuCTbIE yYacTKn paBHUHHbBIX pek. [aneyHo-sanyHHble pyc-

CpaBHUTENBHO 3apocLUMe, HepOoBHbIE, NOX0 pa3paboTaHHble Now-
Mbl peK (MPOMOWHbI, KYCTAPHWKW, AEPEBbSA C HANMUYUEM 38BOAEN)

na ropHOro Tvna ¢ HenpaBWIbHON NMOBEPXHOCTBIO BOAHOTO 3epKana.

0,067

Pekn n nonmel, Becbma 3apocLume (co cnabbiM TEYEHNEM), C
GonbLumMmMy rnyGoKUMM NPOMOVMHaMK. BanyHHbI€, rOpHOro TUna, pyc-
na ¢ 6yprnvBbIM MEHUCTBIM TEYEHUEM, C U3PbITON NOBEPXHOCTLIO
BOJHOrO 3epkana (C neTswmmn BBepx Gpbi3ramu BoAbl). oMbl Ta-
KM€ K&, KaK NpeablAyLLen KaTeropum, HO C CUIIbHO HENPaBUIbHbIM
TEUYEHNEM, 3aBOASMA U Np.

0,080

FOpHO-BOAOMNAAHOIO TUMa pycna ¢ KPYNnHOBasTyHHbIM CTPOEHUEM
noxa, nepekarTbl APKO BbIpa)KeHbl, IEHUCTOCTb HACTOBKO CUITBbHA,
YTO BOZA, NOTEPSB NPO3PAYHOCTL, MMEET Gerblii LIBET; LLyM NoToKa
OAOMUHVPYET HaJ, BCEMM OCTamNbHbIMU 3BYKaMu, ENaET pasrosop 3a-
TPYAHUTEMBHBIM.

0,100

XapaKTepucTuka ropHbIX Pex MPUMEPHO Ta Xe, UTO U NPeAblAyLLen
Karteropun. Pexkn 6oNOTHOrO TUNa (3apoChiu, KOUKW, BO MHOTUX MecTax
nouTU cTosvas Boga v np.). MoiMbl C oueHb GONbLUMMM MEPTBLIMM
MPOCTPAHCTBAMM, C MECTHLIMM YrIyBreHmsamMm, 03epamu 1 np.

1,133
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Tabnuua 0.2 — 3HaueHus koappuumneHTa LLEPOXOBATOCTU ANA OTKPbITbIX pycen
(no B.B. MNonsikosy)

Koadhdu-
Karteropusa Xapakrepuctuka pek LMEHT Lue-
P poxosaTo-
CTU Ny
| Pekun ¢ nec4yaHbIM pycnom, poBHbIM, 6e3 pactuTenbHoCTH, 070,02
C He3HauuTEeNbHbIM NepeMELLEHNEM JOHHbIX HAHOCOB no 0,023
I Pekn ¢ necyaHbiM M3BMMUCTBIM pycnoM, ¢ Gonbwumu nepe-| OT 0,024
MeLLIeHNAMW AO0HHBIX HAHOCOB, NOKMa, 3apocLas TPaBon no 0,033
- OT1 0,034
1 Morma, 3apocLuas KyCTapHUKOM WU PEAKUM NIECOM ’
, 3ap ycTap pean 10 0,045
. Ot 0,046
\Y) Mownma, 3apocluasa necom '
P £0 0,060
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MpunoxeHue E
(pekomeHayemoe)

®dopma npeacTaBreHUsA pe3ynbTaToB pacyeTa yCNOBHbIX
(pOHOBBLIX KOHLIEHTPALUN XMMNYECKMX BellecTB
ansa ycrasHosnexnuma HAOC

YTBEPXOAIO

NOANNCHL PyKOBOANTENS MHMLMansl, pamMunus aara
YcnoBHble q)OHOBbIe KOHUEeHTpauum XuMmn4yeckux seluecTs

BoaHbI 00beKT

MecTononoxeHune pacyeTHOro cTeopa (Unu BepTuKanu)

0,
Bewectso nnu YcnosHas Mepwoa, .
MCMOSb30BaHHbIA ANS
nokasarenb XMMUYECKOro ¢doHoBasn .
cocTaBa BOAbl BOAHOTO | KOHLEHTpauus pacuera .| NMpnmevarua
3 ycnoeHown poHoBOU
obvekTa mr/am
KOHLIeHTpauum
1 2 3 4

* B aTol rpache pekomeHayeTCs NPUBOAUTL AaHHbIE O CCL(Q ) npw 1x Ha-

*
C
cp.MH)’ qj(Qs%
NyYMK B pe3ynbTaTax pacyeTa YCroBHON POHOBOM KOHLEHTPALWN.

YcnoBHble POHOBbIE KOHLIEHTPALMU XUMUYECKMX BELLECTB AENCTBUTENbHbI
c 20 r. no 20 r.

CocTtasutenu

HauMeHOBaHUe AOMKHOCTU, MHULManNbI, haMunus

faara noanucn
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MpunoxeHnue X
(pekomeHayemoe)

dopma npeacTaBneHUA pe3ynbTaTOB pacyeTa YCNoBHbIX (hOHOBbIX
KOHLIEHTpaUMi XMMUYECKUX BEWECTB Ans yctaHoBneHna HOB

YTBEPXOAIO

NOANUCL PYKOBOAUTENS uHuLMans!, amunus para

YcnoBHble (pOHOBbIE KOHLIEHTPaLUM XMMUYECKUX BelllecTB

BoaHbIn 06bekT

MecTononoxeHne BOAOX03ANCTBEHHOIO y4acTKa

Mepwo,
Bellectso unm YcnosHas puoa,
MCMonb30BaHHBIN
rokasarternb XMMM4eCcKoro (bOHOBaﬂ
cocTasa BOAbl BOAHOMO | KOHLEHTpaums, Ans pacieta | MpuvedaHns™
o6LekTa MM YCNoBHOW (oOHOBOW
KOHLeHTpaLum
1 2 4 5

* *
* PexoMeHAyeTcs npueoanTb AaHHbie 0 C s npu UX HanUuUUKU B pe3yrb-
Ay pvBOAUTD 4 dp(Qcp.MH) Cd](Qs%) p pesy!

TaTax pacyeTa yCI0BHON POHOBOW KOHLEHTPaLuUM BELLECTBA.

YcnoBHble (hOHOBbIE KOHLIEHTPALIMN XUMUYECKMX BELLLECTB AeACTBUTENbHDI
c 20 r. no 20 r.

Cocrasutenu

HaMMEHOBaHWe AOIDKHOCTU, UHULUATBI, dhamMunua

Aara noanucu
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MpunoxeHue U
(pexkomeHpyemoe)

Popma 3anonHeHus Tabnuubl XXypHana peructpauuu
3anpocoB U OTBETOB 06 YCNOBHbIX (POHOBbIX
KOHLIEHTpPaLMUAX XMMUYECKUX BeLlecTB

P 52.24.622-2019

Oarta | Hara | 3akas- | MNpepHa- Boa- Mepe- Mepuog, WHnuymanesi u | Mpwr-
3a- oTBe- 4mK 3Have- HbIN YeHb UCnonb3o- dhammnus Me-
npoca Ta HMe yc- | OObeKT | BeLlecTB BaHHbIA BbIMNOMHMB- | YaHue

NOBHbIX (ve- nnoka- | AnNs pacye- | LUUX pacyet
doHo- CTOMO- | 3aTenen | Ta ycnos- YCMOBHbIX
BbIX KOH- | noxe- | coctasa | HbIX OOHO- OHOBbIX
LeHTpa- HVe BOAbI BbIX KOH- KOHLIEHTpa-
Uui Be- | ydacTt- LUeHTpayuin L1 Be-
LecTB Ka) BELLECTB uecTs
1 2 3 4 5 6 7 8 9
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