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PYKOBOOALWMNNA OOKYMEHT

NOPAOOK NPOBEAEHUA PACHETOB YCJIOBHbIX
®OHOBbIX KOHUEHTPALUUUA XUMUYECKNX BELLECTB
B BOAE BOOHbIX OB BEKTOB A1 YCTAHOBJIEHUA
HOPMATHMBOB AOMYCTUMbIX CBPOCOB CTO4YHbIX BOA

[laTa BBegeHusi — 2019-11-01

1 O6nacTb NPUMeHeHus

1.1 Hacrtoawun pykoBOOAWMA LOOKYMEHT YyCTaHaBnuBaeT MopsaokK
NpoBedEeHUs pacyeTa YCMOBHbIX (POHOBLIX KOHLEHTPaAUUN XUMUYECKUX
BELLECTB B BOAE BOAHbIX OOBEKTOB BHE 30Hbl BIMUAHUS Ha Ka4yecTBO BOAbI
NPOEKTUPYEMOro UMW  OENCTBYIOLLEro BbiMyCKa CTOYHbIX BOA4  And
YCTaHOBJSIEHNS HOPMATMBOB OMYCTUMbIX COPOCOB CTOYHbBIX BOA.

1.2 Hactoawmin pykoBoOsWMN OOKYMEHT npegHasHayeH ans onepa-
TMBHO-NPOU3BOACTBEHHbIX NoapasgeneHnn PocrugpomeTa, OCYyLWeCTBIIsIo-
LnX obpaboTky pesynbTaToB HAbMOEHUN HA BOAHbLIX OObEKTaX.

1.3 YcnoBHble OOHOBbLIE KOHLIEHTPAUUN XMMNYECKUX BELLECTB, paccyu-
TaHHble B COOTBETCTBMM C HACTOSLUMM PYKOBOAALUMM LOKYMEHTOM, PEKO-
MeHAyeTCca Ucnonb3oBaTh A4S HOPMUPOBAHMS AONYCTUMOro copoca CTOYHbIX
BOL4, ANA NPOEKTUPYEMbIX, PEKOHCTPYUPYEMbIX W OEUCTBYOLWMX npeanpu-
ATUIW, a TaKKe NPU YCTaHOBIIEHMM HOPMATUBOB 4OMYCTUMOro BO34eNCTBUSA MO
NPUBHOCY XMMNYECKNX BELLLECTB Ha BOLOXO3ANCTBEHHbIE YYaCTKM.

2 HopmaTuBHbIe CCbISIKU

B HacTosilwem pykoBoasLWEM LOKYMEHTE UCMOMb30BaHbl HOPMATUBHbIE
CCbIJIKM Ha creayloume HopMaTBHbIE AOKYMEHTHI:

FOCT 17.1.1.02-770xpaHa npupoabl. 'mapocdepa. Knaccndpukauma
BOAHbIX OOBEKTOB

PL 52.24.309-2016 OpraHm3auusi u NnpoBeaeHne pexuMHbix Habnoge-
HUM B MYHKTax rocygapCTBEHHOW HabniogaTenbHOW CeTU 3a COCTOSIHUEM U
3arpsisHeHMeM NoBEepPXHOCTHbIX BOA

P 52.24.353-2012 O160p Npo6 NMOBEPXHOCTHbLIX BOA CyLUM U OYMLLEH-
HbIX CTOYHbIX BOA

P 52.24.811-2014 YcoBeplueHCTBOBaHHAA CUCTEMA PEXUMHBIX U che-
UnanbeHbIX HabngeHUW 3a TpaHcopMaumen 3arpsasHsLWmMX BeLecTB Mo
AfMHe BOAOTOKOB C WCMOSIb30BaHMEM MaTeEMaTU4ECKOro MOAennpoBaHus
NPOUCXOAALMX NPOLLEeCcCoB

CI 33-101-2003 OnpefgeneHne OCHOBHbIX pacyeTHbIX rnaponorunye-
CKNX XapaKTepUCTuK

MpumevaHuns

1 MNpun NONb30BaHUN HACTOALLMM PYKOBOASALLUM AOKYMEHTOM LenecoobpasHo npo-
BEPSATb JENCTBUE CChINTOYHbIX HOPMATUBHbBIX JOKYMEHTOB:
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- HAUMOHarbHbIX CTaHAAPTOB — B UHPOPMALMOHHON cucteme obLLero nonb3oBaHWs
— Ha ohunumanbHOM canTe HauuoHanbHoro opraHa Poccuinickon degepaumm no ctaHgap-
TM3auun B cetu NHTepHeT nnu no exerogHo nsgasaemMoMy UHGPOPMaUVMOHHOMY yKkasaTte-
no «HaumoHanbHble cTaHA4apTbI», ONyGAMKOBAHHOMY MO COCTOSAHUIO Ha 1 AHBaps TekyLlle-
ro roga, N0 eXerogHo M3gaBaemMbiM MHAOPMALMOHHBLIM YKasaTensam, onybrnMkoBaHHbIM
B TEKyLleM roay;

- HOpMaTMBHbIX JOKyMeHTOB PocrugpomeTta no P 52.18.5 n gononHeHUaMm K Hemy -
€Xero4Ho n3gaBaeMbiM MHOPMaLMOHHBIM yKa3aTensimM HopMaTUBHbIX AokymeHToB (MYH[);

2 Ecnu cCbINOYHbIN AOKYMEHT 3aMeHeH (M3MEHEH), TO Npu MNoSfib30BaHUN HACTOS-
MM PYKOBOOALWMM OOKYMEHTOM crieyeT PyKOBOACTBOBATbCH 3aMEHEHHbIM (M3MEeHeH-
HbIM) OOKYMEHTOM. ECnn CCbINOYHbIA AOKYMEHT OTMEeHeH 6e3 3aMeHbl, TO NOSIOXeHWE, B
KOTOPOM [aHa CCblfika Ha Hero, MPUMEHSIETCS B YacTW, He 3aTparmsaroLLent 3Ty CCbISKY.

3 TepMuHbI, onpeaeneHnst N CoKpaLleHus

3.1 B HacToswem pykoBoasLleM OOKYMEHTE MpPUMEHEHbI crneayroLimne
TEPMUHbI C COOTBETCTBYIOLMMU OnpeaeneHnamu.

3.1.1 BepTUKanb NyHKTa HaGnAeHUN: YCnoBHasa oTBeCHas NMUHUSA OT
NOBEPXHOCTW BOAbI (MNU NbAa) 40 AHa B BOAOTOKE UM BOOEME, Ha KOTOPOW
BbINOSTHAT paboTbl AN NonyyYyeHnsa gaHHbIX O COCTaBe M CBOMCTBaX BOAbI.

3.1.2 BOAHbIN 00BLEKT: [1pnpoaHbIA NN NCKYCCTBEHHBIN BOOOEM, BO-
AOTOK NMMOO MHOW OOBEKT, MOCTOSIHHOE UM BPEMEHHOE COCPeaOTOYEHNE BOA
B KOTOPOM MMEET XapaKTepHble (POpMbl U NPU3HAKN BOQHOIO pexmnma.

3.1.3

BoaoeM: BoaHbli 06bEKT B yrnybneHmn cylum xapakTepusyoLwnines 3a-
MeANeHHbIM OBWXEHNEM BOAbI UMW NOSTHbIM €r0 OTCYTCTBUEM.
[FTOCT 19179-73, ctaTtba 18]

3.1.4

BOAOTOK: BoaHbIN 06bEKT, XapakTepusyoLMACca ABMKEHNEM BOAbI B
HanpaBneHnn ykrnoHa B yrnyoneHum 3eMHON NoBEPXHOCTH.
[FOCT 19179-73, ctaTbs 15]

3.1.5

3arpsasHsaoLwee BoAy BelwecTBO (3arpsisHsaolee BewecTBo): Belue-
CTBO B BOAeE, BbI3blBalOLLEE HAPYLLEHNE HOPM KayecTBa BOAbI.
[FOCT 17.1.1.01-77, cTtatbs 40]

3.1.6

KayecTBO BOAbI: XapaKTepucTuka coctasa U CBOMCTB BOAbl, onpeae-
ngwowas NpUrogHoCcTb ee AN KOHKPETHbIX BUAOB BOLOMOSb30BAHUS.
[FOCT 17.1.1.01-77, cTtaTtbs 4]

3.1.7 makcumanbHO 3arpsA3HeHHass CTpya B CTBOpe BOAOTOKa:
Macca Boabl ¢ Hanbonee BbICOKMM COAEPXKAHMEM 3arpsi3HSOLLNX BELLECTB,
3aHnMarowas onpegeneHHylo YacTb NonepevyHoro ce4eHns BOAHOro noToka.

3.1.8 HopMmaTMB gonycTtumoro copoca: Macca BewlecTBa B CTOYHbIX
BOOaxX, OOMyCTUMas K OTBEAEHUIO C YCTaHOBIMEHHbIM PEXWMOM B OaHHOM
NyHKTe (CTBOpE) BOAHOro oObekTa B eAuHULY BpeMeHW ¢ uenbtlo obecneve-
HUA HOPM Ka4yecTBa BOAbl B KOHTPONbHOM MyHKTE.
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3.1.9

HOPMbI KayecTBa BOAbI: YCTaHOBIEHHbIE 3HAYEHWS NoKa3aTenen ka-
YyecTBa BOAbl AS151 KOHKPETHbIX BUOOB BOAOMNOSb30BaHMS.
[FTOCT 27065-86, ctaTtba 3]

3.1.10 cTBOp BOAOTOKA (peku): YCroBHOE MonepevyHoe cevyeHune BO-
AO0TOKa, NCrnonb3yemMoe A OLEHOK U NPOrHo3a KadecTtBa BoAbl.
3.1.11

camooumweHue Boabl: COBOKYMNHOCTb MNPUPOAHbLIX MNPOLIECCOB, Ha-
NnpaBneHHbIX Ha BOCCTAHOBIIEHME 3KOMOrMYeckoro OGnarononyyusi BoA-
HbIX OOBHEKTOB.

[TOCT 27065-86, cTtaTba 19]

3.1.12

CTOYHbIe BOAbI: Boabl, 0TBOAMMBIE NOCIE UCMOMb30BaHUA B ObiTOBOM

N NPON3BOACTBEHHOW AEATENBHOCTU YernoBeka.
[TOCT 17.1.1.01-77, ctaTtbsa 29]

3.1.13 ycnoBHasa (hoHoBasi KOHLEHTPaUnUss XMMUYECKOro BellecTBa:
PacyeTHOe 3HavyeHne KOHUEHTpaLUUM XMMUYECKOro BellecTBa B KOHKPETHOM
CTBOpE BOAHOro 06beKTa, pacnofioXXEeHHOM BbILLE OAHOMO UMM HECKONbKNX
KOHTPONUPYEMbIX MCTOYHMKOB CBpoca 3TOro BeLlecTBa, UCNONb3yeMoe B
NpakTUKe YCTaHOBEHUS OYUCTKU, pexmma 1 yCrioBun cbpoca CTOYHbIX BOA,
NpY KOTOPbIX Ka4eCTBO BOAblI BOAHOIO 06beKTa HMXKe UX Bbiycka AOSMKHO OC-
TaBaTbCA B npegenax yctaHoBMEHHOW HOpMbI [1].

3.2 B HacTosileM pykoBOASLLEM [LOKYMEHTe BBeAEHbl N MPUMEHEHbI
cnegywLime CokpalleHns:

BINKs — 6uoxummnyeckoe notpebneHne pacTtBOPEHHOro Kucnopoga co-
aepxawummnca B Boge opraHM4eckuMim BeLecTBaMmn B Te4eHNE NATU CYTOK,;

BXY — BO4OXO3SMCTBEHHbIN Y4aCTOK;

HIOB — HopmaTnB 4ONYCTMMOro BO34eNCTBUS,

HOC — HopmaTuB gonycTumoro cbpoca;

MOK — npegenbHO gonyctnmMmas KOHUEHTpauus;

MK — nepcoHarsbHbI KOMMNbLIOTEP;

CIAB — cuHTETMYECKME NOBEPXHOCTHO-aKTUBHbLIE BELLIECTBA;

XIK — xumunyeckoe notpebreHne kucrnopoaa.

4 O0wme nonoxeHus

4.1 PacyeT KONMMYECTBEHHbIX 3HAYEHWU YCMOBHbIX (POHOBbLIX KOHLIEH-
Tpauun XMMUYECKMX BELLLECTB AOIMKEH Nepuoanyeckm NpoBOANTLCS C LIEMbHO
YCTaHOBIIEHUSA ONTUMAnbHOM CTEMNEHM OYMUCTKM, peXxmma u ycnosuin cbpoca
CTOYHbIX BOA, MPY KOTOPbIX KA4YEeCTBO BOAbI B KOHTPOJIbHbLIX CTBOPAaX BOLHOMO
obObekTa, HaxoOsALWMXCA Nog BIIMSIHUEM pacCcMaTpuBaeMOoro BbiMyCcka CTOY-
HbIX Bog, OyaeT yaoBNeTBOPSATb YCTAaHOBIIEHHLIM HOPMaTUBaM.
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4.2 PaccmatpuBaemMblnt BU4 POHOBOW KOHLIEHTpPaUUU XUMWYECKUX Be-
LLIeCTB pacCyYMTbIBalOT NSl KOHKPETHOro, 3a4aBaemMoro NpPoOeKTHbIMN UNu apy-
MMN 3aMHTEPECOBAHHLIMU OpraHn3aumamMm MecTta BOAHOro o6bekTa BHE 30-
Hbl BNUSIHUA paccMaTpuBaemMoro copoca CTouHbIX BoA. [ns BOAOTOKA Takum
MECTOM ABNSETCHA Tak HasblBaeMbli (POHOBLIM CTBOP BbilLe paccMaTpuBae-
MOro Bblfycka cbpoca CTOYHbIX BOS (B (POHOBOM CTBOpPE MOXET ObITb ofHa
NN HECKONbKO BepTuKanen HabnwogeHus), onsg sogoema, B T.4. bonorta, —
dooHOBas BepTuKarb, rae nNpakTM4eckn OTCYTCTBYET BNUSHME MHTEPECYEMOrO
BblMyCKa CTOYHbIX BOA. PaccumTaHHble ycnoBHble POHOBbIE KOHLIEHTpaLnn
SABMNAIOTCA KOSIMYECTBEHHOW XapaKTEPUCTUKOM COAEPXaHUA XUMUYECKUX Be-
LecTB B (pOHOBOM CTBOpE Mnn oOHOBOW BepTUKanu npu Hambonee Hebnaro-
NPUATHBIX CUTyauusix, OBOYCIOBMEHHbIX KaK €CTeCTBEHHbIMU YCIOBUSIMU
dopMNPOBAHUSA XMMUYECKOro coCcTaBa M CBOMCTB BOAbI, TaK U BINSIHUEM UC-
TOYHUKOB 3arpsi3HEHUS, PaCMNOSIOXKEHHbIX Bbille (BHE 30Hbl BIIUSAHWUA) pac-
CMaTpuBaEeMOoro BbilMycka CTOYHbIX BOA.

Kak crnenyet v3 BbllenpuBeLEHHOro onpeaesieHns, YCrnoBHble (POoHO-
Bbl€ KOHLIEHTpauuM He MOryT BbITb paccymTaHbl C UCNOSIb30BAHMEM BOAHOMO
obbekTa-aHanora.

PacyéT ycrnoBHbIX OOHOBbLIX KOHUEHTpauunh WHTEPECYEMOro Xumuye-
CKOro BellecTBa Ans BOAHOro obbekra BO3MOXEH TOSIbKO MPU Hanmumm pe-
3ynbTaToOB perynsipHbiX rMapoxXmMMmn4eckux HabnogeHnun Bo BCe CE30HbI o-
AOBOrO LMKIA, NOSTyYEHHbIX B COOTBETCTBUM C TpeboBaHMSIMM HOPMATUBHbIX
AokymeHToB PocrngpomeTta BoO nsbexaHue HapyweHun degepanbHOro 3ako-
Ha «O rmgpomeTcnyxbe» B 4YacTu eguHCTBa MeTodoB cbopa u obpaboTkm
NHdopMaLnK, opraHnsaunen, nMerLen nuueHsn PocrngpomeTta Ha gaH-
HbIN BUA OEATEeSNIbHOCTU [2].

B cny4ae otcyTcTBMA B N0gBEAOMCTBEHHOM yypexaeHun Pocrugpome-
Ta pe3ynbTaToB CUCTEMATUYECKUX TMOPOXMMUYECKUX HAONO4EHNA B 3adaH-
HOM (pOHOBOM CTBOpPE BOAOTOKa MM (POHOBOW BepTUKanu Bogoema Ans
pacyeTa YCrOBHbIX (POHOBbIX KOHLEHTPALUMA XUMUYECKUX BELLECTB MOXHO
McnonbL3oBaTb pes3ynbTatbl HAbMAEHUA HA BOAHOM OObLEKTE, MOMyyYeHHble
Xnmuyeckon nabopatopuen BoAoMNoNb3oBaTenNs.

[Mpn NOMIHOM OTCYTCTBUM TMAPOXMMUYECKUX HAOMIOAEHUMA HA BOAHOM
obbekTe (BpeMEeHHO OO0 NosfyyYeHus BoAonosib3oBaTenemM HeobxoamMMmblX Ha-
GntOAEHHBIX OaHHbIX) AN YCTaHOBMEHUA HopMaTuBa AonycTuMmoro cbpoca
(HOC) B kayecTBe HOpMaTMBa KadecTBa BOAbl UCMOSb3YIOT TOMbKO Npeaernb-
HO gonycTuMble KoHueHTpauumn (MOK). Ans gaHHom cuTyaumm, Kak UCKYye-
Hue, MOK no B3BelWwEHHbIM BeLeCcTBaM MOryT ObiTb paccyuMTaHbl C nNpusne-
YEeHWEM YCrOBHbIX (POHOBbLIX KOHLEHTPaUNA, NONYyYEHHbIX ANl BOOHOro 06b-
eKTa-aHasnora B paccMaTpuBaeMOM pernoHe Ha He 3arpsi3HAeMOM B3BELLEH-
HbIMW BewecTBaMu yyacTke (cMm. 5.7).

B nocneaytowin nepuon B TedeHMe Cpoka OEeUCTBUSA pacCYMUTaHHbIX YC-
NOBHbIX (POHOBbLIX KOHUEHTPALMA XMMUYECKNX BELLECTB (€CNN OHU OblNKn UC-
nonb3oBaHbl Anga ycrtaHosneHuss HOC) noaBedoOMCTBEHHbIE YyyYpeXXOaeHUs
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PocrugpomeTta, npeacraBmBlUME [aHHble MO YCNOBHbIM (DOHOBbLIM KOHLIEH-
TpauusiM, OOSTKHbl €XerogHO KOHTPONMpoBaTb OTCYTCTBME U3MEHEHUN KOH-
LeHTpaLMmn HOPMUPYEMbIX XMMUYECKMNX BELLIECTB B (POHOBOM CTBOPE BOOHOIO
obbekTa bonee, 4em Ha 20 %. [na ycTaHOBMEHHbIX HOPMATUBOB AOMYCTU-
moro sosgeunctsusa (HOAB) aHanornyHbln KOHTPOSb 3@ N3MEHEHUEM YCITOBHbIX
(POHOBBIX KOHLEHTpaLMin HOPMUPYEMbIX XUMUYECKUX BELLECTB B COOTBETCT-
BUK C [3] OOSMKEH OCYLLEeCTBAATLCA Kaxable 5 net (oopmManbHO CPOK LENCT-
BUA JAHHOro BMAa YCMNOBHbIX POHOBbLIX KOHLIEHTpauun B COOTBETCTBUN C [3]
ycTaHasnmBaeTtcs Ha 15 ner).

Ecnu ycnoBHO (hOHOBbIE KOHLEHTpauun Obinu paccunTaHbl MO AaHHbIM,
npeacraBreHHbIM BOOOMNOSIb30BaTENEM, TO BOAOMNOMNb30BaTENb AOIMKEH pe-
rynsipHo no mepe otbopa u aHanusa npob soabl (4o 15 4Yncna mecsaua, cne-
ayrouiero 3a mecsauem otbopa npob) npeactaBnATb pesynbTaTbl IMAPOXUMU-
Yyecknx HabnogeHnn B OOHOBOM CTBOPE C COOTBETCTBYHOLLMMM akTamu OT-
Bbopa npob6 BoAbl M MPOTOKONAMWU BLIMOSHEHUSA WX XMMMUYECKOro aHanusa
(BkntoYasn gaty n Bpema otbopa npob Boabl B BOOHOM 00beKTe, TeMnepartypy
BOAbl N N3MEPEHHbIE KOHLIEHTPAUUNU HOPMUPYEMbIX BELLECTB C YKasaHWEM
MeTo4a UX XMMUYECKOro aHanuaa).

4.3 B cootBeTcTBuM C [3], [4] ANS OLEHKN COCTOSAHMS BOAHbIX O6BHEKTOB
pekoMmeHayeTcsa ucnonb3oBaTtb NMOK xumundecknx sewectB. OCHOBHOW He-
AOCTaTOK OaHHOro rnokasaTtend — 9T0 HECOOTBETCTBME MPaKTUKyEMbIX METO-
A0B XMMWYECKOro aHanmsa (Hanpumep, TsKenbiX MeTansnoB) NPUPOAHbLIX BOA
(Mo aTUM MeToAaM onpefensT CyMMapHoe coep)XaHue BellecTBa, Haxo-
asierocs B MOHHOM oopMe U B BUAe KOMMMEKCHbIX COeOUHEHUW) U npoLie-
aypbl yctaHoBneHus MNOK, koTopad opneHTUpoBaHa Ha MOHHYK (hopMy Co-
AepxXaHusi B Bofle pacTBOopeHHoro Belectsa. [encteyowume MNOK He yunThl-
BalOT TakkKe pernoHanbHble OCOBEHHOCTU (DOPMUPOBAHUS COAEPXKAHUS XU-
MUYECKMX BELLECTB B BOAHbIX 0ObekTax. PaccmaTpmBaemMblil B HACTOSILLEM
PYKOBOAALLEM JOKYMEHTE pacyeT YCNOBHbIX DOHOBLIX KOHLIEHTpaLMn No pe-
3ynbTatamMm CUCTEMATUYECKMX TMOPOXUMUYECKUX HaONaeHMn B BOAHOM
0ObeKTe BHE 30HbI BUSHUA paccMmaTpvBaeMblXx COPOCOB CTOYHLIX BOA MO-
3BOSISIET onpeaennTtb OOCTaTOYHO npeacTaBUTENbHbIE YCNOBHblE (DOHOBLIE
KOHUEHTpaumm xmummndeckux selects anga yctaHosnenus HOC [4] n HOB [3].

4.4 3a paccmaTpMBaeMyto YCrOBHYO (POHOBYHO KOHLIEHTpauuo Belle-
CTBa NPUHUMAIOT CTATUCTUYECKM ODOCHOBAHHYI BEPXHIOW OOBEPUTENbHYIO
rpaHnLy BO3MOXHbIX WU3MEHEHUN CpedHUX 3HAYeHWU KOHLIeHTpauun 3TOro
BELLEeCTBa, PaCCYMTaHHYIO Mo pesyrbTaTaM CUCTEMATUYECKUX MOPOXMMUYe-
CKuX HabnogeHun ansa Hambonee HebNaronPUATHBLIX MMOPONOrMYECKMX YCOo-
BUA unn Hambonee HebGNaronpuATHOrO B OTHOLLEHUM Ka4yecTBa BOAbl NEpUo-
Aa (ce3oHa) B rodoOBOM LMKIE.

3HayeHune ycrioBHOM OOHOBOW KOHLEHTpaUuUM pacCyYMTbIBAOT ONS KOH-
KPeTHbIX (OOHOBbLIX CTBOPOB BOLOTOKOB MNMU (DOHOBbLIX BepTuKanen sogoemMa.
OTO 3HA4YEeHNEe cYMTaeTcsa CTaTUCTUYECKN 0BOCHOBAHHbBIM, €C OHO onpeae-
NeHo ¢ JoBepuUTeNibHON BepOoSATHOCTLIO P = 0,95.
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4.5 B uenax BO3MOXHOCTU OCYLLECTBIIEHUA KOHTPOSIS, MPOBEPKU N KOp-
PEKTUPOBKN pacCYMTaHHbIX 3HA4YeHU YCIOBHOW (POHOBOM KOHLEHTpauuu, a
TaKke yBennyeHusl 3anaca HageXHOCTU pacveToB pa3daBreHusi 3arpsi3HeH-
HbIX BOA, CTBOP (4N9 BOAOEMOB — BepTUKasb), 3a4aBaeMblin 41 onpeaeneHns
YCNOBHOW (POHOBOW KOHLEHTPaUUKN, JOSMKEH pacnosiaratbCa Bbllwe (BHE 30HbI
BNUSAHKUSA, B T.4. NPU 4YacTo HabnogaemMblX HaroHHbIX SABMEHUSX U BETPOBbIX
TeYEHMUsIX) paccMaTpPMBaEMOro MPOEKTUPYEMOrO UN OENCTBYIOLLENO BblMyCcKa
CTOYHbIX BOA NPUMEPHO Ha paccTosHUN He MeHee 1 KM ans 6onbwnx u cpea-
Hux pek”; Ha 500 M — AN ManbIx pek (C y4eToM Nogbesnos, MOCTOB, Nepe-
npas, NO3BOSAKOLLNX BeCTU 0TOOp Npob Boabl B ntobon nepuog roga); ans Bo-
A0EeMOB, B T.4. 60M0T NpM HaANM4YUM B HUX BOLHOrO CTOKa — B paguyce He Mme-
Hee 500 M (B Marible HENPOTOYHbIE BOOOEMbI €CTECTBEHHOIO MPOUCXOXKAEHUS,
B T.4. 03epa, HebonbLume 3ab0N0YeHHbIE 3eMESTbHbIE YHaCTKN C OTCYTCTBUEM
TOPGSAHOIO Crosi cOpoC CTOYHbIX BOA AOSMKEH ObITb 3anpeLleH, NOCKOSbKY Ha
Takux BOAOEMaxX HasHavyeHue ansa HabnogeHna oHOBbIX BEPTUKANEN, Xapak-
TepPU3YyLLMX €CTECTBEHHbIN YPOBEHb (POPMUPOBAHUSA COAEPKAHUSA XUMUYe-
CKMX BELLECTB BHE 30Hbl BIIMSIHUA paccMaTpmBaemMoro cbpoca CTOYHbIX BOA,
HEBO3MOXEH); ONs MOpen — BHE 30Hbl BNUSHUS pacCMaTpUBaEMbIX CTOYHbIX
BOA Ha paccTosHun bonee 5 KM OT Bbinycka [4].

4.5.1 Ecnn mexgy CTBOPOM BOAOTOKA, AN KOTOPOro paccyuTaHbl yC-
NOBHble (POHOBbLIE KOHLIEHTpauUuu BeLlecTBa, U CTBOPOM, rae nraHupyeTcs
ocywiecTBneHne cbpoca CTOYHbIX BOA, MMEKTCHA KPYMHble MPUTOKWU, TO OIS
nepepacyeta (POHOBOM KOHLIEHTpauun B CTBOP Bbille paccMaTpvBaemMoro
BbifyCKa CTOYHbIX BOA NpeaBapuTernibHO LOSMKHbI OblTb paccymMTaHbl YCroB-
Hble (POHOBbLIE KOHLEHTpauMn OSi YyCTbeBOM 4acTy 3TUX NpUTOKoB. [lpn OT-
CYTCTBMM HAONOOEHNA B YCTbEBOMW YaCTU KPYMHbIX MPUTOKOB NepepacyeT yc-
NOBHOM (POHOBOM KOHUEHTpAaLMN OCYLLECTBAATLCA HE JOIMKEH.

4.5.2 B yenax coxpaHeHus eCTeCTBEHHbIX YCIIOBUA (hopMUPOBaHUSA Ka-
YyecTBa Boabl 60510TO, NpyA UM 03epo HE AOSTKHbI UCMOMb30BaTbLCH KakK [d0-
NONHUTENbHbIA BOAOEM A1 OYMUCTKN CTOYHbIX BOA. Ha gaHHbIX BOAHbIX 00b-
eKkTax onga Bbibopa POHOBOW BEPTUKANU AOIMKHbI ObiTb B HANM4uMu pesynbTta-
Tbl CUCTEMATUYECKUX MMOPOXUMUYECKMX HABMOAEeHUN BO BCE XapaKTepHble
CEe30HbI rofa B pasHbiX TOYKax (UM xoT4a Obl B 0QHOM JOCTATOYHO pernpeseH-
TaTMBHOW TOYKe-BepTUKanu) Bogoema.

4.5.3 bornorta He3aBMCUMO, rae OHU PacnosioXeHbl, ABMATCA cneundum-
YeCKUMM NPUPOSHBIMU BOOHBIMU OOBbEKTamMn co crnabbiM TeYeHMEM UK npak-
TUYECKMM €ro OTCYTCTBMEM, MO3TOMY ASI1 COXPaHEHUA NPUPOAHLIX CBOWCTB
6onoTa cbpoc CTOYHbLIX BOA, B HNX B COOTBETCTBUMN CO cTaTtben 57 BoaHoro ko-
Aekca [5] gormkeH ObITb 3anpeLleH. bonoTto MoXeT MMeTb pasnuyHbie BapuaH-
Thbl rMAPaBIMYECKON CBA3KN C BriM3nexalmm BogHbIM OO bEKTOM:

- BapuaHT 1 — NnpenmMyLeCcTBEHHO NPAMYIO;

- BapuaHT 2 — CMEeLLaHHY0 (4acTb roga npaMylo, Opyryt YyacTb — rma-

paBnnyeckyto (amddysHyto));

Y Knaccudmkaums pek B cootBetctBum ¢ FOCT 17.1.1.02.
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- BapuaHT 3 — NpeMMyLLEeCTBEHHO TOSIbKO KOCBEHHYIO (ANdpy3HY10);

- BapunaHT 4 — npakTU4yecku ruapasrimyeckasi CBA3b OTCYTCTBYET.

B BapuaHTe 1 npu HannuMm NpoOTOMHOCTM ©onoTa M NPSIMON CBA3U C
BOAHbIM OOBEKTOM Ha y4yacTke «MecTo cbpoca — MeCTO pasrpyskum 3arpsis-
HEeHHbIX BoA 60510Ta B BOAHbIN OO6BbEKT» (STOT y4acToK Kak Obl M3biMaeTcst u3
bonota c ycroBMeM MNPakTUYEeCKOro OTCYTCTBUS €ro BIIMSIHUS Ha KayecTBO
BOAbl B OCTasnbHOM YacTn 6onoTta) cbpoc CToYHbIX BOA B 60OMOTO, KaK UCKITO-
YeHue, BO3MOXEH (MoAXO4 K YCTaHOBMEHUIO (pOHa B 3TOM cryyae He OTnu-
YaeTcs OT TakoBOro Anst o6bIYHOro BOAHOro obbekTa).

B BapuaHTe 2 akBaTopus 3arpsi3HEHHOM (UM MPOCTO UCKaXXEHHOW Mo
XMMUYECKOMY COCTaBy BOAbl) 4acTu 6onota Oyger 6onee 3HauyuTenbHOM
(kpoMe TOro, B Nnepnog nosioBoAbs BO3MOXEH HECTaLMOHAaPHbIN, haKTU4ECKN
aBapuiHbIA, COPOC HAKOMMBLUMXCA 3a 3MMY 3arpsid3HEHHbIX Bog ©6onoTta B
BOAHbIN OOBEKT).

B 06oux paccMOTpeHHbIX criydasx crnegyeTt noaxXoAnTb K KOHTPOIO Ka-
YyecTBa BOAbl MO HGacceMHOBOMY MPUHUMNY, T.e. B CTOYHbIX BOAax WNu B
cbpoce B OCHOBHOW BOAHbIN OOBLEKT 3arpA3HEHHbIX nNpeanpusatuem sof 6o-
noTta, cofepxaHue 3arpssHsoLLMX BELWECTB He OOIMKHO NpeBbIlwaTb UX HOp-
MaTMBHbIA YPOBEHb, YCTAHOBIIEHHbIN ANA OCHOBHOIO BOAHOrO OObekTa —
NpueMH1Ka 3arpa3HeHHbIX Bof boroTa.

B BapuaHTe 3 60NoTO MnNu 4Yactb ero npu cbpoce CTouHbIX BOA (hakTu-
YeCcKM UCMOoNb3yeTcsa Kak Npya-OTCTOMHUK onpeneneHHoro obbema, 3aBucs-
LLIero OT xapakTepuctnk 6onota n obbema cbpoca CTOYHbLIX BOA. 3auneHune
6onoTta 1 HakonmeHne B €ro AOHHbIX OTNOXEHUAX 3arps3HALNX BELLECTB
ByaeT sBNSATbCA NOTEHUManbHOW Yrpo3on ApeHUpyeEMOMY OCHOBHOMY BOA-
HOMY 06BbekTy. B gaHHOM cuTyauumn B cnyydyae paspeLlleHns Ha cbpoc CTOYHbIX
BoA4 B 60N0OTO B 3aBUCMMOCTU OT U3YYEHHOCTU €ro rmapoXuMmNYecKoro pexu-
Ma HeobXoAMMO B CTOYHbIX Bodax cobnogaTb, Kak MUHUMYM, CaHUTapHbIe
MAK, Kak MakCMMyM — yCTaHOBMEHHbIE YCIOBHblE (DOHOBbIE KOHLEHTpauun
XMMUYECKNX BellecTB Anda 605ota, a Takke nriaHnMpoBaTb M OCYLLECTBNATb
TEXHUYECKME WU CaHUTApPHbIE MEepPOonpUATUS ONA MUHUMMU3ALMA UK HeJony-
LLEeHNa MpsIMOro aBapuUMHOro cbpoca B ApeHUpyeMbIi OCHOBHOW BOAHbLIN
00bekT Bonee 3arpsa3HeHHbIX BOA,.

B BapuaHTe 4 HabniogeHns B OHOBLIX BEpTUKAnNaX Gomota u pacyeT
YCNOBHbIX (POHOBbLIX KOHLIEHTPALMA XUMUYECKUX BELLECTB MOXET UMETb
CMbICI TOMbKO ANS PELLUEHNS BOMNPOCa O COXPaHEHUW WUAN HE COXpPaHEeHUU
npupogHoro cratyca 6onota Ha onpeaeneHHoOW noaBepraeMon BIAUAHWIO
CTOYHbIX BOJ €ro 4YacTw.

4.5.4 B uenom ycnoBHble (POHOBblE€ KOHLEHTPALUUN XUMWYECKUX Be-
wects Ans 6onota (ecTeCTBEHHO BHE 30H BMUSIHUS CTOYHbIX BOA) MMEKT
NpakTn4yeckoe 3HavyeHne B TOM Criydae, ecnu NpUHATO pelleHre O TOM UK
MHOM €ro X03MCTBEHHOM UCMONb30oBaHMN. B COOTBETCTBMN C NOCTaBIEHHON
3agadven ucnonb3oBaHMa BGonoTa Ha ero akBaTopuuM MOryT ObiTb BblIOpaHbl
boHOBbIE BEpTUKaNU ANga npeactasuTenbHoro otéopa npob Boabl N AOHHbBIX
OTNOXEHUN C nocnegywmmM onpegeneHnemM n CooTBETCTBYIOLMM UCMOMb-
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30BaHMEM pPacCUYUTaAHHbIX YCMOBHbIX (POHOBbLIX KOHLUEHTpaUUM XUMUYECKUX
BeLlecTB.

4.5.5 Ecnn B BOOAOTOKE BbIMYCKM CTOYHbIX BOA PacrnonoXeHbl Ha 6nm3-
KOM paccTtoaHun apyr ot gpyra (MmeHee 1 kM), TO (OOHOBbLIN CTBOP yCTaHaB-
NBAaIOT BbllLEe COBOKYMHOCTU 3TUX BbINYCKOB. [1pn 3TOM, ecnu KOHUEHTpaLums
BewlecTBa B (poHoBOM cTBOpe npesbiwaeT 0K, To oHa sBnseTca Hopma-
TUBHOW KOHLEHTpauuen HenocpeacTBEHHO AN BCEX YyKa3aHHbIX HMKenexa-
LLIX BbINYCKOB CTOYHbIX BOA. Ecnu kKoHueHTpauna He npesbiwaeT MNOK, To 3a
HOpMaTMB AN BCeX 3TUX BbIMYCKOB, YYUTbIBAsl MPaKTUYECKYID HEBO3MOX-
HOCTb TOYHOro (HageXHOoro) pacyeTa U KOHTPOSS B CEYEHUN peKkn nepeme-
LLIeHMS1 Macc BObl C pa3HOM CTEMNEHbI0 3arpA3HEHHOCTU, cneayeT NpuHMMaTb
3HauveHue MNAK.

4.5.6 Ecnv B BOOOTOKE BbIMYCKM CTOYHbIX BOZ PacnosioXeHbl Ha pac-
cToaHun 6onee 1 KM gpyr oT gpyra, To nNpu Bbibope hOHOBOro CTBOPA BbILLE
Ka)K[Oro BbIMyCKa CTOYHbIX BOLA MOXHO UCXOAUTb U3 NPennofoXeHus, 4YTo B
MaKkCuMaribHO 3arpsi3HeHHoOM cTpye B cTBopax B 0,5 KM HMKe KaXKaoro Bbinyc-
Ka B COOTBETCTBMM C ycTaHoBneHHbiMn HOC obecneuBaeTcsa HOpMaTUBHOE
Ka4ecTBO peyHon BoAbl. Ecnn ykazaHHble HOpMaTMBbI HapyLlalTcs, TO 4Oo-
HOBbIN CTBOP AOSMKEH YCTaHaBMMBATLCS Bbllle COBOKYMHOCTU TaKUX BbIMycC-
KOB CTOYHbIX BOA C YCTAHOBIIEHMEM HOPMATMBHOW KOHLIEHTpaUUK aHanorny-
HO yKkazaHHOMY B 4.5.5.

4.6 B cnydae mecTtononoxeHnsa BbIMYCKOB CTOYHbIX BOJ B YepTe Hace-
NEHHOro nNyHKTa npu Bblibope (POHOBOro cTBOpa crnefyeT noctynaTb B COOT-
BETCTBUM C yKasaHusmu B 4.5.4 n 4.5.5. lNpu aTOM NpeanoyTUTesNbHbIM SB-
naeTcs pacnosioXeHne JaHHOro CTBOpa Bbille paccMaTpuBaeMoro HaceseH-
HOro nyHkTa (BHE CENUTEOHOW 30HbI).

4.7 YcnoBHble OOHOBbIE KOHLIEHTpaAUUM XMMUYECKUX BeLecTB ASis yC-
TaHoBneHna HIB Ha BogoxossncTtBeHHOM YydyacTtke (BXY) paccumTbiBatoT
cnegywoowmum obpasom. Ha peke n3 Bcex CTBOPOB, HA BOJOEME BepTUKanewn,
CUCTEMATUYECKMUX TMOPOXUMUYECKNX HaDNIOOEHUA Ha paccMaTpMBaeMOM
BXY BbIOMpaloT TONMbKO Te CTBOPbI (4ns BOOOEMOB BepTuKanu), KoTopble
pacrnonoXeHbl BHE 30Hbl BANAHUA UMetlowmxcs Ha BXY uctovHmnkoB cbpoca
CTOYHbIX BOA. B KaXXgom mn3 aTuUx CTBOPOB (4N8 BOOOEMOB BeEpTUKanen) B Co-
OTBETCTBMM C HACTOALMM PYKOBOAALLUM OOKYMEHTOM pacCUUTbLIBAKOT npea-
BapuTenbHble YCNOBHbIE DOHOBbIE KOHLIEHTpaUuM no BellecTBam, YCTaHOB-
NEeHHbIM 3aka3yuMkoM. [lanee oTAenbHO MO KaX4OMy BeLleCcTBY B KayecTse
YCINOBHOM (POHOBOW KOHLEHTpauuu ans uenewn ycraHosnenus HIOB HasHa-
YalT HaMMeHbLUMe N3 nNpeaBapuUTesibHO PacCYMTaHHbIX YCNOBHbIX DOHOBbLIX
KOHUEeHTpaumn (Npu 3TOM ANS KaXaoro BewecTBa HasHayYaeMbl OS1S Hero
JoOHOBbLIN CTBOP, 4N Bogoema poHOoBas BepTuKarb, MOryT pacnonaraTtbcs B
nbom mecte paccmartpusaemoro BXY).

4.8 NepeyeHb BELWECTB, ANsi KOTOPbIX TpebyeTca paccynTaTb YCNOBHYHO
OOHOBYIO  KOHLIEHTpaAuUMO  BellecTBa, Onpenensietcs  opraHu3ayuen-
3aKas3yunKom.
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4.9 B cootBeTtcTBUM C [4] ana pek ¢ Haubonee HebnaronpusaTHbIMU
pacyeTHbIMU MMOPOSIOrNMYECKUMIN YCIOBUAMN cneayeT cymTaTh:

a) pacxofbl BoAbl PEK Ha He3aperynmpoBaHHbIX (HEOOBOAHAEMBbIX) yya-
CTKax — pacuyeTHble cpeaHeMecsudHble roga 95 %-Hon obecrnevyeHHOCTU C
Y4ETOM BIUSHUA XO3ANCTBEHHOW AeATenbHOCTU (Npu Haanexawem obocHo-
BaHUM [OMyCKaeTCs OrpaHMyYMBaTbCA PACCMOTPEHMEM pPaCYETHbIX MWHU-
ManbHbIX CpedHEMECHYHbIX PacxXodoB MO NUMUTUPYIOWMM Ce30HaM roga
95 %-Hon obecneyveHHOCTH);

6) pacxogbl BOAbI pPeK Ha 3aperynmpoBaHHbIX (06BOAHSEMBIX) y4acTKax
- paBHble YCTAHOBIIEHHbLIM rapaHTUPOBAHHbLIM Mornyckam (nepebpockam) BO-
Abl C Y4ETOM BIIMSIHUSI XO3SIMCTBEHHOW OEATENbHOCTU (HE HWMXKEe pacyeTHbIX
MUHMMarbHbIX CpeAHEMECAYHbIX PacXxofoB MO NMMMUTUPYIOLLMM Ce30HaM ro-
aa 95 %-Hon obecrnedyeHHOCTN).

B Tom cnyvae, ecnn cuctematndeckme HabnogeHms He NpoBOAUSIUCD,
TO cHavana, B cootBetctBun ¢ CI1 33-101, onpeaensaiwT cpeaHerogoBom
pacxoq 95 %-Hon obecneyeHHOCTU. 3aTeM, y4uTbiBasd BHYTPUrogoBOE pac-
npeaeneHne CToka pekn - aHanora unmn nonb3ysCb CXeMamMu BHYTPUro4OBOro
pacnpeneneHnsa cTtoka no panvoHam, yCTaHaBNMBalT pacyeTHbI cpegHeMe-
CSAYHbIA MUHUMarbHbIW pacxod ANs 3TOro XxapakTepHoro roaa.

[ns BogoemoB BbIOOP pacyeTHbIX YCrOBUM MPOU3BOAUTCS C YY4ETOM
cneumuYHbIX YCNoBunu BOJOEMOB.

K cneumunyHbIM yCNOBUSIM OTHOCAT:

a) o6bEMbI U YPOBHU BOAbI B BOOOEME - pacHeTHblE MUHUMArbHbIE Cpea-
HEMeCSYHbIE MO NMMMUTUPYIOLLMM ce30HaMm roga 95 %-Hon o6ecneyYeHHOCTY;

6) ckopocTb BogoobmMeHa BogoemMa - pacyeTHas Ans ycnosBun net
95 %-Homn obecnevYeHHOCTH;

B) YacToTa N CKOPOCTU BETPOB BAOSb BEpEeroBoro n HopmMmarsibHoro K 6e-
pery HanpaBneHun, XxapakTepuCcTUKM NoANeAHOro TeYeHnst BOAbl;

r) Bpema goberaHna 4o KOHTPOSIbHOro cTBopa (BepTuKanu) - pacyeTHoe
No KpaTyanemMy pacCTOSIHUIO NPU MakCMMasibHOM CKOPOCTU nepeHoca BOa-
HbIX Macc (B T.4. C y4€TOM BO3MOXXHOIO BIINSIHWUSI BETPOBOIro BO34ENCTBUS);

4O) accumMmmnupyrowas cnocobHoCcTb BogoeMa - pacyeTHasi Npu Makcu-
ManbHOW CTpaTuduKaumm BOOHbIX Macc Mpu rapaHTUpPOBaHHbIX MUHUMAarb-
HbIX KO3dh(PUUMEHTAX CMELLUEHUS U KO MUMEHTAX HEKOHCEPBATUBHOCTHU
BELLLECTB NO IMMUTUPYIOLWKUM ce30oHam roga 95 %-Hon obecnevyeHHOCTH.

[na npubpexHbIX BOO MOPEN B KAa4eCTBE pacyeTHbIX YCIIOBUK B COOT-
BETCTBUM C [4] NpMHUMALOT:

a) rmgponornyeckme n rmgpoxmmMmyeckme gaHHble BOAHOro obbekTa ang
HanMmeHee 6naronpuUsaTHOro Nepmnoaa;

6) caHuTapHble nokasaTenM cocTaBa M CBOWCTB BOAbl B Nepuog ee
Hanbdonee NHTEHCUBHOIO MCMNOMNb30BaAHUS;

B) XapaKTEPHYO MUHMMArbHY CKOPOCTb MOPCKOrO TeYeHUsl, COOTBET-
CTBYHOLLYIO cpeagHemecavyHon 95 %-Hom obecneyeHHOCTMW.
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doHoBag BepTHKanb B MHTEPECYEMON NMPUOPEXKHOM YacTn MOPS A0STKHA
ObITb pacnonoxeHa BHE 30HbI BINSAHUA Bbifycka (Ha paccTodaHun bonee 5 kv
OT BbIMNycKa).

4.10 OnpepgeneHne ycrnoBHOM ()OHOBOW KOHUEHTpauuu ans noboro
BELLEeCTBa 3aKNi4YaeTCs B HaXOXOEHUM ee 3HaYeHusl, COOTBETCTBYHOLLENO
BbllLIeyKa3aHHbIM pacYeTHbIM rMaponiorMiyeckum ycrnosmam. [na nepuogunye-
CKMN MepecbIXalolmnx 1 nepemep3arollmx y4acTkoB BOLOTOKOB 3HAYEHME YyC-
NOBHOM (POHOBOW KOHLIEHTpauuKn BelecTBa ans ycraHosneHna HOAC paccyn-
TbiBAlOT TOSIbKO B TOM Crlydae, ecrnn cbpoC CTOYHbIX BOZA OCYLLECTBISETCS
TONbLKO B Nepunon Hann4na B BOAOTOKE BOAHOIO cToka. B cnyyae, ecnu cbpoc
CTOYHbIX BOA B py4en unu Banky, KoTopble Nepuoanyeckm nepecbixaT unm
nepemMep3atoT OCYLLECTBISETCA KPYrnorognyHo, TO 3TOT pyyen unu 6anky
(BOAOTOK-NMPUEMHUK) cneayeT cunTaTb SOMNOMHUTENBHbLIM KOMNEKTOPOM CTOY-
HbIX BOA ANl AOCTaBKM UX B OCHOBHOW BOAHbLIA OOBEKT C MOCTOSAHHBLIM BOA-
HbIM CTOKOM.

4.11 [1na BOOAOTOKOB B Crlydae HepaBHOMEPHOro pacnpeaesieHnst KOH-
LeHTpaumm BeLecTBa B Ce4eHMM 3agaHHOro goOHOBOro CcTBopa (Hanpumep, B
30HE HEMOSMHOro CMeLeHNa pe4yHon BoAbl CO CTOYHOW BOAOW UK BOOOW Npu-
TOKa) Hanboree BaXkHbIM NapamMeTpoM SIBMSIETCS Ta ycroBHaa (oOHOBasi KOH-
LeHTpaums, KoTopas paccumMTaHa oTAenbHO AN CTpyn ¢ Hanbonee BbICOKOM
KOHLUEHTpaumMen aToro BellectBa (ganee aTty ctpyto Oyaem HasbiBaTb KOH-
TPOJSIbHOM CTPYEW UMK, eCrin paccMaTpuBaeTCs BIUAHME Ha XMMUYECKUA COo-
CTaB peyvyHon BOAbl KOHKPETHOro cbpoca CTOYHbIX BOA, MakCUMarbHO 3arpss-
HEHHOW CTpyén). 3HadYeHue YCnoBHOM (POHOBOM KOHUEHTpauun BeLlecTsa,
NOSlyYEHHOE B KOHTPOSIbLHOM CTpye 3agaHHOro oOHOBOro CTBOpa BOAOTOKA,
NpeacTaBnsAloT, Kak KOHEYHbIN pe3yrnbTaTt pacyeTa.

4.12 [Ina pacyeTta yCnoBHOW (DOHOBOM KOHLIEHTpauMn BellecTBa UC-
NONb3YKT pe3ynbTaTbl CUCTEMATUYECKMX HABMOOEHWUIA, NMPU MOMNYYEHUM KO-
TOPbIX HE UBMEHSANNCH:

- MeTogmka otbopa n aHanusa npob BoAapbl;

- BOAHbIN pexnm BogHOro obbekTa (3aperynmpoBaHme, 3abop Boabl 1 T.M.);

- XapakTtep MOCTYNneHns paccMmaTpuBaeMblX XMMUYECKMX BELLECTB Ha
BbILLEPACMNOSIOXKEHHOM y4acTke BOL4OTOKA.

3Ha4YeHns1 OoTAEenbHbIX KOHLEHTpauuMn U3MepsieMbiX MokasaTenen,
BKMOYaEMbIX B pacyeT YCMNOBHbIX (POHOBbLIX KOHLEHTPaALUWUN, AOKHbI COOT-
BETCTBOBaTb MX €4uHMLAM M3MEPEHUs, UCNONb3yeEMbIM NPU BBOAE B 3rEK-
TPOHHYI0 6a3y rMapOXMMNUYECKUX AAHHbIX.

4.13 lNpun pacyeTe ycrnoBHOM (POHOBOW KOHLIEHTpauuu BellecTBa crie-
AYET yYUTbIBaTb TOMbKO T€ CTBOPbI, BEPTUKANMU U ropnsoHTbl HabnwoaeHuin,
roe npu exeMecsi4HOW, exxegekagHon unu ewwe bonee opobHOM BO BPpEMEHM
cucteme otbopa npob BoAbl MMEKTCS AaHHble HE MEHEEe YeM 3a OAWH rof;
npu 6—11pasoBom oTH6ope Npob BoAbl B rog — HE MEHEE YeEM 3a ABYXNETHUN
nepuog; npn 4-5 pasoBomMm otbope Npob BoAbl B rog — HE MeHee 4yeM 3a
TpexneTHun nepuog. OCHOBHOE YCrioBME COCTOUT B TOM, YTOOLI HabnoaeHns
NPOBOANIIUCL BO BCE XapaKTepHble nepuobl (Ce30Hbl) rogoBOro Lukna u
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MMWHUMarnbHOE YNCMNO AaHHbIX B KaXXOOM CE30HE 3a pacyeTHbIN nepunon Obino
HE MeHee TpexX.

4.14 Tpn OTCYTCTBUM Ha BOOOTOKE DOHOBbLIX CTBOPOB, a Bogoemax ¢o-
HOBbIX BepTukanen HabnogeHun, yoosneteopsawowmx 4.5 n 4.12, pacyert yc-
NOBHbIX (OOHOBbLIX KOHLUEHTPALUUMA XMMUYECKUX BELLECTB BO3MOXEH TOSbKO
nocrie NpoBeaeHns HeOOXOANUMbIX AOMNONHUTENBbHbBIX HADNIAEHWUMA.

OT1060p 1 aHanu3 npob BoAbl B BOAHOM O6BbEKTE AOIMKEH NPOBOANTLCS B
COOTBETCTBUM C TpeboBaHMAMU, WU3NOXEHHbIMM B PO 52.24.309 wu
P 52.24.353.

4.15 B cooTtBeTcTBMU C [4] pacyeTHble 3Ha4YeHUs YCrNoBHbIX DOHOBLIX
KOHLEHTpaLuMn XMMUYECKNX BELLECTB, NpefHa3HayYeHHble AN YCTaHOBIEHUS
HOC, penctButenbHbl B TEYEHWE MATU NIET CO AHA Bblgaym odoumumarnbHOro
OoTBEeTa Ha 3anpoc, Nocrne 4yero noasiexar nepecMmoTpy (MopsaoK 3anpocoB U
OTBETOB pacCcMOTpeH B pasgene 7). Ecnu ycnoBHble hOHOBbIE KOHUEHTpPa-
UMM XMMUYECKMX BellecTB npu yctaHoBneHun HOC wmcnonb3oBanucb Ans
pacyeTa pasbaBrieHNa CTOYHbIX BOA, TO MUX NEpPecMoTp AOSHKEH OCYLLECTB-
NATLCA Yepes3 Tpu roga nocrie cpoka yreepxgeHna HOC. B cnyyae cyuwecT-
BEHHOI0 M3MEHEHMs BOOHOIO pexuma BOAOTOKA, a Takke BBOAA, 3aKpbITUSA
NN PEKOHCTPYKLMM KPYMHbIX NpeanpusaTuin, copackiBalOLmMX CTOYHbIE BOAbI
Ha BblLLEPACMOSIOXKEHHbIX y4acTKax BOAOTOKA, 3HAa4YeHUs1 YCroBHOWM hOHOBOW
KOHLUEHTpauMn BELLECTB HE3aBUCMMO OT CPOKOB WX YCTaHOBMEHUs1 obsisa-
TeNbHO OOSMKHbI KoppekTupoBaTtbes, a HAC nepecmaTpmBaTbCA.

5 TMMopsAaok pacuyeTa YCNOBHbIX (POHOBLIX KOHLEHTpauumn
XMMUYECKUX BellecTB B BoAe BOAHbLIX OOBLEKTOB B CTBOpax W
BepPTUKaNAX CUCTEeMaTUYECKUX rMAPOXMMUYECKUX HabnoaeHUn

5. B cootBeTcTBUM C 4.5 3agaHHble (POHOBLIE CTBOPLI (BEpTUKANN) ANS
pacyeTa yCrnoBHOM (POHOBOW KOHLIEHTPALIMN XMMNYECKOrO BeLeCcTBa A0STKHbI
pacnofnaratbCsl B BOOHOM O6bekTe BHE 30Hbl BIUSIHUS paccMaTpMBaeMOro
BblNyCKa CTO4YHbIX BOS.

5.2 [1ns BOAOTOKOB NO cneunuke BbIYNCNUTENBHbBIX onepawmn ycrnos-
HO MOXHO BbIOENUTb YeTbipe BO3MOXHble MocrefoBaTesnbHble npouenypbl
pacyeTa, CBs3aHHble C ornpeaerieHMeM YCIIOBHOM (POHOBOW KOHLEHTpaLuuu
XMMWYECKOro BellecTBa:

1) BblaeneHne B 3agaHHOM (POHOBOM CTBOpPE MaKCUMasibHO 3arpsi3HeH-
HOW CTpyn (NpYM HanMYnMM HECKONbKUX BepTuKanen B (POHOBOM CTBOpPE Ha-
6nogeHus);

2) OLUeHKa OOCTOBEPHOCTM CTAaTUCTUYECKON CBA3N MEXOY KOHLUEHTpauu-
e BeLlecTBa M pacxo4oM BoAbl B BOAOTOKE (OTAENbHO AN MakCUManbHO
3arpsi3HEHHOM CTPYM U OCTarbHOM Maccbhl BOAbl B BOAOTOKE, €ClN OHU Bblae-
neHbl) C nocneaywwmM Npu Hanndnum JOCTOBEPHOW CTaTUCTUYECKOW CBS3MU
pacyeTOM YCIIOBHOM (POHOBOM KOHLIEHTpauuMu BellecTsBa MO MOSiydeHHOMY
YpaBHEHUIO pPeErpeccum;
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3) pacyeT ycrnoBHOM OOHOBOW KOHLIEHTpauMK BeLlecTBa C y4eTOM Yac-
TOTbl HADNKOAEHWI:

- HabnAeHUs NPOBOAMNUCE He pexe, YeM OAWNH pa3 B MecsL;

- HabNaeHNS NPOBOANINUCE PeXe, YeEM OAMH pa3 B MeCsL,;

4) nepepacyeT YCroBHOM (POHOBOW KOHLEHTpauUMW BeLlecTBa, MNony-
YEeHHON B CTBOpE CUCTEMATUYECKUX MOPOXMMUYECKUX HabnogeHnn, B Apy-
oM HWXepacnonoXeHHbI POHOBbLIN CTBOP BOAOTOKA (MPWU HanMumm mexay
JoOHOBbIM CTBOPOM M MECTOM paccMaTpmBaeMoro Bbinycka CTOYHbIX BOL CY-
LLIECTBEHHbIX JOMOSMTHUTESTbHbLIX UCTOYHUKOB 3TOMO BELLECTBA).

[ns Bogoema KpamHe BaXXHbIM SBRSeTCs Bbl6op npencTaBUTENbHOW
oHOBOKM BepTUKanNU HabnwaeHus, xapakTepusyowen (OHOBbIN YPOBEHb
pexnma KadectBa BOAbl B 30HE OTCYTCTBUS BNUSHUA Ha Hero paccmatpu-
BAeMOro BblMyCKa CTOYHbIX BOA W, NO BO3MOXHOCTU, ApPYrnx 6rmsnexawmx
cbpocoB CTOYHbIX BOA. [N BbINOSIHEHUS OaHHOW 3agadn criegyeT npeasa-
pUTENBbHO NPOBECTW aHanu3 HanpasneHun npeobnagatomx BETPOBbLIX U
CTOKOBbIX T€YEHUN UNN UX COBOKYMHOCTW B 30HE BOJOEMa, NpurerarLlen K
MECTY BblMyCKa CTOYHbIX BOA.

5.3 B BogoTOKe BblaeneHue B 3agaHHOM OOHOBOM CTBOPE MaKcumarb-
HO 3arpsi3HEHHOW CTPYM NMPOBOOMTCS TOSIbKO B TOM Cllydae, ecinv Yncno Bep-
Tukanen otéopa npod BoAbl B paccmaTpMBaeMOM CTBOpE MpeBbIIaeT ean-
HULY, 1 06BbeM HabNAEeHU B KaXKOAOW BEPTUKANM COOTBETCTBYET YKa3aHHbIM
MOSTIOXEHUAM B NMyHKTe 4.12.

5.3.1 [Ina kaxgon BepTukanun HabnoaeHun B ce4eHnn doHOBOro CTBO-

pa BogoToka (Mnu cbOHOBOW BepTMKanu BOAOEMA) pacCuYMTbiBalOT cpeaHee

3HayeHne KOHLIEHTpaLuUM paccMaTpuBaemMoro BellecTBa qu(cp), mr/am®, no

dopmyne

1 N
Cor) " n, 2, i @)

roe ch P I-e 3Ha4YeHne KOHLEeHTpaLUun BelecTBa Ha BepTukanu;
N — 4Yncno 3HayeHmn C ; » B3ATLIX ANA onpeaeneHus C (cp)’ Mr/om°.

b ®

Mepen pacyetom C tb(cp) V13 PaccMaTpuBaEMbIX PsiAos KOHLEeHTpaLun

BELLLECTBaA AOSMKHbI BbITb yaaneHbl aHOMaribHO BbICOKME UITU HU3KNE 3HAYEHUS
KOHLIEHTPpaLMN, NOSIBNEHNE, KOTOPbIX MOXET ObITb CBA3AaHO TOMBKO C rpybbiMn
owmnbKkamMu npu nonydeHnn nHdopmMaumm Unuv aBapumHbIMU CUTyaunaMKU Ha
BOIHOM OObBbEKTE.

5.3.2 B BogoToke B (oOHOBOM CTBOpe HabnoaeHus BepTukasb, Ans Ko-
TOpPOW MOSTyYEHHOE 3HAYEeHMEe CpedHEN KOHUEeHTpauum Haubornblliee, NpUHK-
MatoT 3a OCHOBHYIO (ONOpHY). Ecnu KOHUEHTpaumsa BellecTBa B OCHOBHOW
BepTUKanu HabnwgeHus CyLLeCTBEHHO OTNIMYAETCA OT KOHUEHTpaunin 3Toro
BelLleCcTBa B «coceHUX» (cnpaBa u crnesa) BepTuKansx, To criegyeTt cunTaTtb,
YTO pesynbTaTbl HAGMAEHNN B OCHOBHOW BEPTUKANM XapaKTepusyrT Kade-
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CTBO BOAbl B MakcMMarbHO 3arpsi3HEHHOW CTpye (MeToabl COMOCTaBfeHUs
BbIOOPOYHbIX PSAOB AaHHbIX yKa3aHbl B 5.3.6).

Ecnn KoHUeHTpauus BellecTBa B OCHOBHOM BepTuKann HabnogeHus
OTNMYaeTCca OT KOHUEHTpauuin 3TOro BeuwlectBa B OOHOW UMM HECKOSbKUX
«COCEHUX» HECYLLECTBEHHO, TO NPUHMMALOT, YTO BCE 3TN BEPTUKANN pacro-
NOXeHbl B O4HOW KOHTPOSIbHOM CTpye. [ns nonyyvyeHns eamHoro paga KoOH-
LeHTpaLumn, XxapakTepmsyoLmnx coCcTaB BOAblI B 3TOW CTpye, pe3ynbTaTbl Ha-
G6nto4eHn, NofyyYeHHble B yKa3aHHbIX BeEpTUKaNaX HabnoaeHus 3a pacyeT-
HbIN nNepunon, 06bLEeANHSIOT.

5.3.3 [Ins BoooTOKa U BogOEMA NPU Hanuyiunm HabnoOEeHU Ha BEPTU-
Karv B HECKOJIbKMX rOpU3oHTax (NOBEPXHOCTb, cepeanHa, NPUAOHHLIA ropu-
30HT) MNOJIydeHHble JaHHble YCPeoHAT (BaXKHbIM NpU 9TOM SABIISIETCH YCII0-
BME Hannunsa B 3TUX rOPU3OHTaxX OAMHAKOBOro obbema HabnogeHun 3a pac-
YeTHbIK nepuopn). PaccmoTpeHne gaHHbIX B BEPTUKANSX OTAENbHO MO ropu-
30HTaM HeuenecoobpasHo, T.K. MPOLECC BepTUKaNbHOro nepemeLllnBaHmns
BOAHbIX Macc B BOAHbIX 0b6bekTax (B T.4. B HErMyboKnx BogoemMax npu BeT-
POBOM NepemeLLMBaHnmn) NPoMCXoauT B npeaenax HebonbLWnX pacCTOAHUN.

5.3.4 lNpouenypa pacyeTta ycnoBHou oOHOBOWM KOHLEHTpauun BellecTBa
MO AaHHbIM B BblAenieHHoM (OOHOBOW BepTUKanNn HabnwogeHus (B BOLOTOKE
BO3MOXHa 0b6beauHEHHasi COBOKYMHOCTb BepTuKanen B BblOENEHHOM MaKCu-
MaribHO 3arpA3HEHHON CTpye) BbIMOMHAETCA MO OAHOMY 1 TOMY Xe anroputmy.

[Ans yckopeHna npoueaypbl pacyeta YCrnoBHOM (POHOBOW KOHLEHTpa-
UMM BeLlecTBa No AaHHbIM B OOHOBOM CTBOpE U oaHOBOW BEPTUKANM CUC-
TeMaTUYECKMX TMOAPOXMMUYECKMX HabnogeHun cnegyeT Mcnonb3oBaTh MNpo-
rpammy «I"XM—oH3» B COOTBETCTBUMN C NpUNoxXeHnem A.

5.3.5 Ecnn gna BogoToka npegnonaraeTca NpoBedeHWe nepepacyeta
YCNOBHOW (POHOBOW KOHLIEHTpaLMW BeLLEeCTBa B HWXePaCMNONOoXeHHbIn ¢o-
HOBbIN CTBOP, TO B LENSX BblAeNeHUsa OOMOSTHUTESTbHON CTPYWN BbIMOSHSAT
ycpegHeHne pesynbTaTtoB HabnogeHun B BepTUKansx HabnogeHus, He BO-
LeaLlWwnX B KOHTPOSIbHYO CTPYIO.

Ecnn n3BecTtHO, 4TO nNpoucxoguT nepuoguyeckoe MocCTynfieHne pac-
CMaTpuBaemMoro BeLllecTBa OT KaKoro-rimbo WCTOYHMKA, pPacrOfOXEHHOro
Bbllle 3a4aHHOro (poHOBOro CTBOpa BOAOTOKA, TO crieqyeT nonbiTaTbCA Bbl-
AennTb KOHTPOSIbHYHO CTPYK MyTEM aHanorMyHoro aHanusa AaHHbIX, HO C
y4eToOM TOSIbKO TeX nepuoaoB, Korga NpoucXoauT MOCTYNfeHne B BOOOTOK
paccMaTprMBaeMoro BeLecTBa ¢ BOgaMM 3TOM0 MCTOYHKKA.

B doHoBOM cTBOpe BOOOTOKa crnefyeT BblAensTb He Gonee AByX Yyc-
NTOBHO U30NIMPOBaHHbBIX MAacc BOAbI: KOHTPOSIbHYK CTPYK U OCTaslbHYO YacTb
peyHoun Boabl ¢ 6onee HU3KMMU KOHUEHTpaLMsSMM BELLLECTBA.

B BOOoTOKE B crnyyae npoBeaeHUs nepepacyeTa ycnoBHOW (POHOBOW KOH-
LEeHTpaumm B HUKepacnonoXXeHHbIM (POHOBLIM CTBOP ANSA KaXKOOoW BblOefieHHOM
CTPyW onpenensitoT NPUMEPHYKD CPeaHIo A0S0 pacxoda BoAdbl B MEXEHHbIN
nepuod. OnpeageneHne nocrnegHen OCYLLECTBNAT COBMECTHO C rMaporioramm
NnocpeaCcTBOM aHanuaa pacnpeneneHnsa pacxoga BoAdpl B nonepeyHomM npodpurne
¢oOHOBOro CTBOpa BOAOTOKA M aHanu3a MeCTOMOSIOXKEHNA B 9TOM CTBOPE TOMYEK
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oT60opa Npob Bofbl, OTHECEHHBIX K COOTBETCTRYIOLLEN cTpye?.

[MepepacyeT ycrnoBHoM OOHOBOW KOHUEHTpaUMN BeLLECTBA B 3a4aHHbIN
HWXKepacnonoXeHHbIN CTBOP PEKM MOXET OCYLLECTBIIATLCA TOMbKO C MOMO-
LLIbIO NpuriaraemMon K pykoBogsawemMy AoKyMeHTy nporpammbl «I' XM—goH4» B
COOTBETCTBUM C UHCTPYKUUEN, NPUBEAEHHOW B NPUNoXeHun b.

5.3.6 OueHKy 3HA4YMMOCTU OTNNYUS CpaBHUBAEMbIX BbIOOPOK KOHLIEH-
Tpauun BewecTBa crieqyeT OCYLEeCTBAATb C MOMOLLBI0 HenapameTpuyeckoro
cTaTucTu4eckoro kputepusa BunskokcoHa-MaHHa-BuTtHu (kputepun U,) [6].

CyLWHOCTb AaHHOM METOAMKM 3aKno4aeTcsi B cneayloLwemM.

3Ha4eHus1 KoHUeHTpaumn obenx BbIBOPOK pacnonaratoT B 06LLy0 BO3-
pacTaloLLyo nocnegoBaTenbHOCTb, HAaNnpMMep, B BUAe

Yi X1 X2 Y2 Y3 Y4 X3 Y5 Y6 Xa,
roe X, ... , X4— KOHUEHTpaLUUn nepBon BbIGOPKY;
Y1, ... , Y6 — KOHLEHTPALUM BTOPO BbIOOPKMN.

KaxkgoMy 3HayeHuno KOHUEHTpauun B obLien Bo3pacTarllen nocneno-

BaTeNbHOCTM NPUCBaMBAKOT PaHr, Hanpuvep

Yi X1 X2 Y2 Y3 Ya X3 Y5 Y6 X4 (2)
1 23 4 5 6 7 8 9 10.
Ecnu B nepson 1 BTOpon BbIBOpKax MMETCA OAUHAKOBBLIE MO 3HAYEHNIO
KOHLUEHTpaunn, TO KaxXaoMy U3 HUX NPUNUCLIBAETCS CpedHee 3Ha4YeHne paHra.
Hanpumep, ecnn X, =Y,, TO 4N pacCMOTPEHHON NocnegoBaTenbHOCTH

Yi X1 X2 Yo Y3 Ya X3 Y5 Ye Xa (3)
1 2 3535 5 6 7 8 9 10.
Mpn Xz =y, =Yz NONy4num
Yi X1 X2 Y2 Y3 Ya X3 Y5 Ye Xu (4)
1 2 4 4 4 6 7 8 9 10.
[anee oToenbHO ANS KaXOoW BbIOOPKM MNOACYUTLIBAIOT CyMMY PaHroB.
Hanpumep, ana nocnegoBatenbHOCTU (3) Nofy4mMm
- ANsi nepBou BbIOOPKM
X1 X2 X3 Xy
2 35 7 10 (5)
CyMMa paHroB paBHa 22,5;

D BoamoxHble owmBKM npu TakoOM OPUEHTUPOBOYHOM BblOEMNEHUM pacxoda BOAbl,
OTHOCMMOIO K KOHTPOSIbHOW CTpYye, Kak NnpaBusio, MOSIHOCTbIO KOMMEHCUMPYKOTCS 3anacom
HaLEeXHOCTM UCNOSIb3yEMbIX METOLOB pacyeTa CMeLLeHNs 1 pasbaBneHuns 3arpsi3HeHHbIX
Macc Boabl B peke. OgHaKo Npu BHOBb OpraHn3yeMblX UCCregoBaHUsaX crnegyeTr MMeTb B
BUAY, YTO NPaBOMEPHOCTb OTHECEHUS NOJSTyYaeMblX 3HAYEHUN KOHLEHTpauumn KO BCen Bbl-
AensieMon OTHOCUTENbHO OQHOPOAHON MO XMMUYECKOMY COCTaBy Macce peyHoun Boabl Oy-
AeT Hanbonee BbICOKa B TEX CTBOpaX, rae otbupatTcsa ycpeaHeHHble (CocTaBHble) Npobbl
BOZbl MO BCEMY CEYEHUIO 3TON BblAENEHHON KOHTPOSTbHOWN CTPYMU.
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- ANsi BTOpOW BbIBOpKM

Y1 Y2 Y3 Y4 Ys Ve
1 35 5 6 8 9 (6)

CymMMa paHroBs paBHa 32,5.
3Ha4veHna Kputepua u, onpeaenstoT no oopmyne (7) nnu (8):

U*:n_%””, 7)

no(no +1
*=(T)+/71/72—7'2, (8)
roe T, — MeHbllas cyMMa paHroB B CpaBHMBaEMbIX BbIDOPKaX;
7, — YNCINO 3HAYEHNIN KOHLEHTPaLMiA B BLIDOPKE C CYMMOW paHros Ty,

T, — bonbluasi cyMmMa paHroB B CpaBHMBaeMbIX BblbopKax;
N, — YACNO 3HAYEHNIN KOHLEHTPaLMiA B BbIDOPKE C CYMMOW paHros 7.

Hanpumep, ansa nocnegoBaTtensHOCTU (3) nonyymm

u*:22,5—%+1):12,5. )

Ecnu uncno aaHHbIx B 6onbluen 13 cpaBHYBAEMbIX BbIGOPOK M MeHee
UM paBHO BOCbMKU (M* < 8), TO paccuyMTbIBalOT TeopeTndeckoe (Kputnye-
CKOe) 3HayeHue Kputepus Ut no opmyne

ur = (0,448 m* - 0,301)n*- 0,287m* - 0,204, (10)
rae N* — YACNOo AaHHbIX B MEHbLUEN U3 CpaBHUBAEMbIX BbIOOPOK.

MpumevyaHune — PesynbTat, nonyvyeHHbln no dopmyrne (10), okpyrnsoT 4o nep-
BOro 3Haka rnocrie 3ansaToun.

B Tom cnyyae, ecnun paccymTaHHoe 3Ha4deHune U, oonbLe u;, TO OTNK-

Yne Mexay cpaBHMBaEMbIMU BbIOOPKaMU NPUHMMAKOT HE3HAYMMBbIM.
Hanpumep, ona nocneposatenbHoctn (3) m*= n, = 6; n*= n; = 4;
u,=12,5; u; =7,6. CnegoBaTenbHO, OTNINYNE CPaBHUBAEMbIX BbIOOPOK KOH-

LeHTpaunn npuHMMaeTcs HesHaymmbimM (npu P~0,90).
Ecnn uncno gaHHbix B 6onblen Boibopke 6onee BocbMn (Mm* > 8), TO
OLeHKa OTNNYMs CcpaBHMBAEMbIX BbIDOPOK KOHLEHTpauun npoBOAUTCA MO
KpUTEPUIO Z, KOTopbIN npeactaBnaeT cobon npubnmKeHHO HOPMUPOBAHHYHO
BENUYNHY, pacnpeaeneHHyo No HopMarbHOMY 3aKOHY
* % * %
u,-05mn -05 u,-0,5 (m n +1)

* * * * * * * * ' (11)
mn (m +n +1) 0,289 \/m n (m +n +1)
12
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B Tom cny4yae, ecnu paccyntaHHoe 3HadeHne z rnonagaeTt B MHTepBarn
-1,28<z<1,28, TO OTNU4Me Mexay OBYMSI CpaBHMBaeMbIMU BblIOOpPKaMM KOH-
LEeHTpaunr NnpMHMMaoT He3HavymmMbiM nipyn P = 0,90.

5.4 [1na BOOOTOKOB OLIEHKY BO3MOXHOCTU YCTaHOBJIEHUS U UCMOSb30-
BaHMA OJ19 pacyeToOB YCMOBHbIX (POHOBbLIX KOHUEHTpauun CTaTUCTUYECKUX
CcBA3en Mexay KoHueHTpaumen eewectea C n pacxogom Boabl Q ocyllecTs-
N4al0T B TOM crlydae, ecnn Ha gaty otbopa npob npeacTtaBneHbl 3HaYeHUs
pacxoga pe4yHou BoApbl.

5.4.1 KoppensunoHHbIM aHanna ans oueHKn CTaTUCTUYECKOM CBSA3N TU-
na C=f(Q) »xenaTenbHO NPOBOANTb C MUCMNOSIb30OBAHMEM NEPCOHASTIbHOMO KOM-
netotepa ([K). Ecnv gaHHbIN aHann3 BbINOMHAKT «BPYYHYO», TO ONS BbIAC-
HEeHUS BuAa CTATUCTUYECKOM CBA3N (MPSAMONUHENHas, norapudmmuyeckas,
9KCMOHEHLManbLHas) BHavarne Bu3yanbHO aHanu3npyrT XapakTep pacnpeae-
neHust Toyek Ha rpaduke ceasm C=f(Q). 3atem nocne Bblbopa BMAa CBSA3U
NPOBOAAT KOPPENALMOHHbBIN aHanu3 nnHeapusoBaHHOW CTaTUCTUYECKON CBSI-
3un. MNpun ncnonesosaHuu MK gna aHanusa nuHeapmnsoBaHHbIX cBA3en C= f(Q)
paccMaTpuBaloT crieayrLine ypaBHEHUSA perpeccum

y=a+bx, y=ab”*,

y =a+bx?, y =ab*®

y=a+§, y=ab"x,

y=a+b-lgx, y=axb

y=21 y=\a+bx 12)
y=— s y=a+bx?,
Y=t y=\a+2.

__ 1 _ :
Y—W, y=.a+b-lgx.

CTtaTucTnyeckas cBs3b NPUHMMAaETCs 3HAYMMOW, ecrn OHa YAOBMEeTBO-
psieT napameTpam, NpMBedeHHbIM B Tabnuue 1.
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Tabnuua 1 — Kputepum oueHKN KadecTBa CTaTUCTUYECKUX CBSA3eN [7]

Unucno uneHos | KoadhdunumeHT Sce Kateropusi
psga n Koppensaumn r o KayecTBa
Cs. 0,80 J[o 0,40 Bkntou. Xopotwas
Ho 15 skno4. | OT1 0,80 go 0,70 010,40 po 0,70 y
AOBNETBOPUTESNbHAS
BKIHOM. BKIHOM.
CB.0,88 [o 0,45 Bkntou.
’ ’ XopoLas
OT158025 | (088 100,66 | Cs. 04510075 |o°F
BKITHOY. YpoBnetBoputensHasa
BKIHOM. BKIHOM.
C.. 0,86 [o 0,50 Bkntou. Xopotuas
Cs. 25 Ot 0,86 oo 0,60 Ot 0,50 go 0,80
YposneTBoputenbHas
BKIHOM. BKIHOM.

B tabnuuy 1 BKNoYeHbl napameTpbl:
O - CpefHeKBagpaTmyeckoe OTKIIOHEHWE, onpeaensieMoe Ansi aHanuau-
PYEMOrO psiia 3Ha4YeHMI KOHLIEHTpauun BewecTea no opmyrne

V2 (ZCs.0)°
Z(Cdo,/)z_n

g= PR ) (13)

S,z — cpeaHekBaapaTMyeckasi MOrpelHoCcTb pe3ynbTaToB NpPoBepoY-

HbIX Pac4yeToB 3HAYEHUI KOHLEHTpauMM BellecTBa Mo HangeHHOMY ypaBHe-
HUIO perpeccuu, onpegensiemas no opmyrne

s _\/Z(qu,/—C‘o|o<|o>/)2
cB = ,
n-2

roe qu(p)/_ pacyeTHOe 3HayeHue KOHLEHTpaLUun BeLLlecTBa, Nomny4yeHHoe no

(14)

YpaBHEHMIO Perpeccum no TeM JaHHbIM pacxoda BOoAbl B BOAOTOKE, MpU KO-
TOpbIX OblNa 3admKcMpoBaHa dakTu4eckasi KOHLEeHTpaLus qu i

I — kK03(pPMUMEHT KOppPENaUMN NMMHENHOW CBA3N MeXay napamMmeTpamMu
Ccp ; W Q,, onpeaensiembii no opmyne

_ > (C(b’/' —Cq),cp)- (Q/ —Qcp)

.
Z(Cy i ~Co0)? (@ ~Quo}

, (15)

roe Cop, ;» Q; — HabnoAeHHbIe i-e 3HAa4YEHVst KOPPenMpyeMbiX NapaMeTpOB;

ch, cp’

Ecrnv npn nuHeapusauny CTaTuCTUHeCcKoi cBaAsn napameTpbl Cy ;1 Q,

Qop — CpeaHeapudMeTHecKkme 3Ha4eH!s 9TUX NapaMeTpoB.
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“CnomnbL30Banucb B n3aMeHeHHoM Buae (Hanpumep, 1gCqi; CL; O/.Z,' \/OT.),
b,/
TO B dhopmyny (15) ux i-e 3HadeHns crnegyeT NOACTaBNATb B TOM Xe U3MEHEH-
HOM Buge. [pu HanuumMn goctoBepHon ctatucTudeckomn cesasn C = f(Q) coctas-
NS0T HEOOXOAMMbIE pacHETHbIE 3aBUCMMOCTU (YPaBHEHUS perpeccun).
Cnocobbl yNpoLEeHHOro YCTaHOBMEHUSI CTAaTUCTUYECKUX CBA3EN MOXKHO
HanTu B paboTax [8], [9].

5.4.2 3HauveHVWe YCMOBHOW (HOHOBOWM KOHLEHTPaLMW BellecTBa C;,
Mr/am®, onpeaensioT no hopmyrne

Cp=Cl+S . (16)

rae C('b - paccH4nTaHHaaA rno ypaBHEHUIO perpeccnun cpeHAaAd KOHUEeHTpauunsd

BELLEeCcTBa, COOTBETCTBYOLLAS pacYeTHLIM YCNOBUSIM COrnacHo 4.8;
S, - BO3MOXHas MOrpeLlHOCTb onpeaeneHus C:b.
®

[Mpwn onpeneneHnn C; A9 pacTBOPEHHOro B BOAE KUcropoaa Ucnosib-
3yl0T obopmyny
cC =C' -S. .
® ® " (17)

3HaueHus napameTpa S, BbIYUCTAOT MO hopmyre

SCBfSt
S ’ :—; 18
> n (49
roe I‘St — KoappuumeHT CtbtogeHTa npmn P=0,95 (3HavyeHunsa koadpumumeHTa

npuBeaeHbl B NpUoxeHuun B).

[MpuMepbl pacyeToB YCNOBHbIX (DOHOBbLIX KOHUEHTpauuh XUMUYECKUX
BELLECTB B BOAHbIX O6beKTax npeacTaBrieHbl B NpUnoxeHuu I

5.4.3 B ¢boHOBOM CTBOpE BOAOTOKA, B KOTOPOM C yBENIMYEHNEM PacXo-
Aa BOAObl YBENUYMBAETCH KOHLEeHTpauusa paccMaTpuBaemoro BellecTsa, no-
MUMO YCNOBHOM (POHOBOW KOHLIEHTpaUUW Npu MUHUMaNbHOM pacyeTHOM
pacxoge BOAbl, OOMNOMHUTENbHO MO YPaBHEHUIO Perpeccun paccymUTbIBaKOT
YCMNOBHYIO (POHOBYIO KOHLIEHTpaLMIO BellecTBa, COOTBETCTBYIOLLYIO CpefHe-

MHOroneTHemy pacxogy BoAbl C. ) N Hanbonblemy (MakcMmanbHOMY)

cp(Q cp. MH

cpeaHeMecsa4YHOMY pacxoay Boabl roga 5 %-Hon obecneyYeHHOCTH C;(a )
5%

AHanorn4Ho criegyet noctynaTtb Mpu pacyeTe yCrioBHOM (POHOBOW KOH-
LeHTpaumm XMMNUYeCcKoro BewecTsa B Bogoeme. Ecnun npu ysenmyeHnn obb-
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emMa BoZoemMa NpoucxoanT yBenuyeHne KOHUEeHTpauumn BewecTsa, TO creay-
eT OOMOSIHUTENBbHO NPOBECTU pacyeT YCNOBHOWM (POHOBOW KOHLEHTpauuun Be-
LLecTBa NpU CpedHUX U MakcMmarbHbIX YPOBHSX BOoAbl B Bogoeme (TO eCTb
npu ypoBHAX 50 %-Hon n 5 %-Hon obecnevyeHHOCTH).

5.5 Pac4yeT ycnoBHOWM )OHOBOW KOHLIEHTPALMMN XMMUYECKOro BeLlecTBa
B BOOAHOM ObObekTe npu OTCYTCTBUWM YKa3aHHOW Bbllle OOCTOBEPHOW cCTaTu-
CTUYECKOWN CBA3WN U HAINM4YMM eXXeMeCHYHbIX HabngeHnn 3a XMMUYECKUM CO-
CTaBOM BOAbl HE MeHee Tpex NeT BbINOMHAT C BblaeneHnem Hanbonee He-
6raronpuATHLIX YCIOBMIA B OTHOLLEHMM KadecTBa BOAbl B rO4OBOM LIMKIIE MO
paccmaTpMBaeMoMy BellecTBy. Huxe nokasaHa nocriegoBaTenbHOCTb TaKo-
ro pacdyerta.

5.5.1 B paccmaTpuBaeMom guanasoHe neT u3 pesynbTaTtoB Habnwoge-
HUW UCKMIOYaKT HernokasaTesibHble 9KCTpemaribHble 3HadvyeHusa. [ns aToro

paccunTbiBaloT BenuuunHbl /' /" no dopmynam

/= @ (19)
/" — CCP _Cm/n’ (20)
g

rae Ccp, Cmax, Cmin — COOTBETCTBEHHO CpefHsisi, MakcumarnbHasi U MUHW-
MarnbHas KOHLEHTPaLMM BeLecTBa 3a paccmaTpmBaeMblil nepuos;
O - cpeaHeKBaapaTN4ECcKoe OTKIOHEHNE 3HAaYEHUIA KOHLEHTPALWM BELLLECTBA.
B tom cnyyae, ecnn /' > |, unm /" > |, (roe |, - HopmaTBHOE 3Have-
HWe, onpedensiemoe no Tabnvue 2), To B3ATOe AN aHann3a aKkcTpemMarbHoe
3HayYeHne KOHLEHTpaLun BelLLleCcTBa UCKII0YaeTCs M3 paccmMaTpuBaemoro psi-
[a JaHHbIX.

Tabnuua 2 - HopmatuBHble 3HadyeHus napameTtpa |, npu yncne 4neHos
psaan

n I, n I, n I, n I, n I,

1,150 8 2,030 13 2,330 18 2,500 40 2,792
1,460 9 2,110 14 2,370 19 2,530 50 2,860
1,670 10 2,180 15 2,410 20 2,560 | 200 |3,076
1,820 11 2,230 16 2,440 25 2,635 | 250 |3,339
1,940 12 2,290 17 2,480 30 2,696 | 500 |3,928

N ojo|b~hlWw

5.5.2 MNocnegHun rog HabnogeHW Ha BOAHOM 0ObekTe NpUHUMaloT 3a
OCHOBHOM (0ONopHbIn). 3 npeablaywmx net 6epyT AaHHbIE TOMNbKO 3a Te roApl,
B KOTOPbIX 3HAYEHUS1 KOHLUEHTpaUun paccmaTpuBaeMoro BellecTBa Hecylle-
CTBEHHO OTNIMYAKTCA OT 3HAYEHUN KOHLIEHTpauMmM 3a OCHOBHOW rof (npasuna
CpaBHeHUs OBYX BbIOOPOK NpmBeeHbl B 5.3.6). YMcno net cncremaTnyeckux
rMMOpPOXMMMNYECKNX HAONIOAEHUIN, NCMONb3yeMbIX Afsi pacveTa YCroBHbIX ¢o-
HOBbIX KOHLEHTpauun, He OorpaHn4MBaeTCs. YuuTbiBasi Ba)XHOCTb BblbOpa
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OMOPHOro rofa, B Cryyae CyLEeCTBEHHOrO OTNUYUSA codep)aHusi B HEM pac-
CMaTpUBaeMoro XMMUYEeCKOro BeLLecTBa Mo CPaBHEHWUIO C AaHHbIMM Npeabl-
OYLWIMX NeT, cneayeT YCTaHOBUTb BO3MOXHbIE MPUYMHBI Takoro OTNNYMSA U
OLIEHUTb OXWOAEMYH CTEMeHb UX YCTOMYMBOCTM B nocneaywLume rogsl. Ecnm
nocrneaHuin rod no Kakum-nubo BpeMEeHHbIM NpuYMHam okasarics aHomarlb-
HbIM, TO 3@ OMOPHbIN cneayeT NPUHATbL OAUH U3 NpeablayLmnX, Korga ycrnoBus
dopMUpoBaHUs kayecTBa Boabl HE ObIN aHOManbHbIMW.

[lns BogoTOKa crieqyeT MMeTb B BUAY, YTO €cnv AN onpeaeneHus yc-

NOBHOW (POHOBOM KOHUEHTPaUUM BeLlecTBa C;Bblﬂ,eﬂeHa KOHTpOsbHagda

CTpys, TO BbIOOp yucna net ana cratuctudeckonm obpaboTkn npoBoaAT OT-
AeSIbHO MO AaHHbIM, XapakTepusyLwmM cogepXXaHue BeLlecTBa B KOHTPOIIb-
HOW CTpye, W AdaHHbIM, XapaKTepusylLlnm ero copepxaHue B OCTallbHOW
Macce BoAbl BOAOTOKA.

5.5.3 BblbpaHHble gaHHble Ansi pacyeTa YCrnOBHOM (POHOBOW KOHLEHTpa-

LN BeLLlecTBa C; CBOAAT B rpagaumm no mecsuam (4vcrno rpagauuim — 12).

N3 kaxkoon BblgeNeHHOW rpagaunm UCKNKYalT HernokasaTernbHble 9KC-
TpemarbHble 3Ha4YeHNA KOHUEHTpaLunm cornacHo 5.5.1.

[anee, ecnn xota Obl B OQHOM MECSILIE YNCIIO AaHHbIX OKa3ariocb Me-
Hee Tpex, TO NPOAOIMKEHME pacyeTa BO3MOXHO TOMbKO B COOTBETCTBUK C 5.6.

5.5.4 B BblgeneHHbIX rpagauusix paccymTbiBalOT CPEOHIO KOHLUEHTpa-
umo Bewectea. Mecsuy, ¢ HaMboNbLWMM 3HAYEHMEM KOHLEHTPaUUK BellecTea
NPUHMMALIOT 3a OCHOBHOW (OMOpPHbIN). ECNn 3Ha4YeHnss KOHUEHTpauun Bele-
CTBa B 3TOM MecsLe CYLEeCTBEHHO OT/IMYalTCA OT 3HAYEeHUN KOHUEHTpauumn
B OCTallbHbIX MecsLax, TO BEPXHIOK LOBEPUTESbHYO rpaHuLy cpeaHenm KoH-
LEeHTpaunm BewecTBa B OCHOBHOM MECSALE NPMHMMAKOT 3a MCKOMOE 3Hade-

HWe ycnoBHOM (OPOHOBOW KOHLUEHTpaL MM BelecTsa qu. dopmyna gnsa pacye-

Ta yCIIOBHOW (OOHOBOW KOHLIEHTpaLMn BeLlecTBa Cc; nmeeT BugY:

* o-lg
quzc —x

o)V @1

roe C op(cp) — CPeaHsisi KOHLEHTPaLMS BELLECTBA B OCHOBHOM (OMOPHOM) MECSILIE;

O — cpefHeKkBagpaTnyeckoe OTKNOHEHME 3HAYEeHNN KOHLEHTpaLmn B
3TOM MecsLe;
N — YMUCIO AaHHbIX B rpagaunu.

Ecnu otnmMymMe gaHHbIX B OCHOBHOM (OMOPHOM) Mecsdue OT AaHHbIX B
OLHOM WSIM HECKONbKUX OPYrMx Mecsuax HeCyLeCTBEHHO, TO pesynbTaTbl
HabnaeHWn, nonasLLMe B HECYLLLECTBEHHO OTNMYalrLWmecs rpagaunm odobve-
AVHSIOT C pedynbTaTamu HabnogeHnn B OCHOBHOM rpagaunn. [na BHOBb CO-

Y Ins pacTBOPEHHOro KMCRopoAa OMOPHLIM MECSILIEM SIBMSIETCS MECSiL, C Hau-
MEHbLUMM CPeHUM 3Ha4YeHMeM KOHLEHTpaLun BellecTBa, B gopmyre (21) 3Hak «+» cne-
AYeT 3aMEHUTb Ha «-».
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CTaBfEeHHOM (YBENUYEHHOW) rpagauumn onpeaenstoT CPEOHIO KOHLEHTPaUMIO.
BepxHsis poBepuTenbHas rpaHvua BapbMpOBaHUS CPeOHUX 3HAYEeHU KOHLIEH-
Tpauun BewecTBa B 3TOM rpagauun, onpeaensemasi no popmyne (21), cocrta-
BUT MCKOMOE 3HaYEeHMne C(; .

MpumedaHue - Ecnu nonyvyeHHoe 3HayeHWe YCNOBHOW (POHOBOW KOHLIEHTpaLun
c(; npeBblaeT MakcMarnbHoe HabnwaeHHoe 3HavyeHne C, , TO 9TO O3Ha4aeT, YTo-nnbo
OblNMn HenpaBuIbHO BbIOpaHbl rpagauun (MNu nepuoabl) N3MEHEHU KOHLEHTpauun Be-
LecTBa BO BpeMeHu, NMbo npu OENCTBUTENbHO BbICOKON M3MEHYMBOCTU 3HAYEHWUN KOH-

LeHTpaumn BellecTBa B BblaeNleHHOM nepuoae Obino npoBefeHO HegOCTaTOYHO Habnto-
AeHn Ona pacdeTa YCNnoBHOM (POHOBOW KOHLEHTpaLumn Cq*).

5.6 PacueT ycnoBHON (POHOBOW KOHLIEHTpaAUUKM BeLlecTBa npu Habnto-
AEHUSX pexe, YeM OAWH pa3 B Mecsl, BbIMOSHAKT C Yy4eTOM BO3MOXHbIX
BEPCUN XapaKTepHOW BHYTPUroLOBOW NepuoanyHOCTU (CE30HHOCTU) U3MEHe-
HUS KOHLEHTpauun BellecTBa. [locrnegHsast MoXeT ObiTb cBsidaHa C 0CObeH-
HOCTAMM TMOPOSIOrMYeCcKoro, TemMnepaTypHoro, neaoBoro peXxmnmMoB BOLHOMO
oO0beKkTa UM COBOKYMHOCTU 3TUX U ApYrMx dpakTopoB Bo3aenctemsi. OCHOB-
Hoe ycnosue npu nogbope Bepcun — B KaXXOoOM rnepuoge (cesoHe) OOMMKHO
ObITb HE MeHee Tpex 3HaYEeHUN KOHLEHTpaL .

5.6.1 OToenbHO B KaXXAOW BEPCUN B KaXOOM BblAENEHHOM nepuoae
(Ce3oHe) UCKIMYalT HernokasaTesSlbHble 3KCTpeMaribHble 3HaYeHUs! KOHLEH-
Tpauun cornacHo 5.5.1. 3ateM B KaXXaoMm BblAeneHHOM nepuoge (Ce3oHe)
paccynTbiBalOT CpefHue 3HadYeHus KoHueHTpauuu BellectBa. lNepuopn (ce-
30H) ¢ Hanbonbluen cpedHen KOHUEeHTpauuen BewecTBa B paccMmatpuBae-
MOW BEPCUN NPUHMMAKOT 3@ OCHOBHOM (OMOpPHbLIN). ECrin 3HayYeHne KOHLEeH-
Tpauuu BeLlecTBa B 9TOM Mepuoae CyLeCTBEHHO OTIMYaeTCs OT 3HAYeHUM
KOHLEHTpaLunn B OCTarnbHbIX Nepuogax (CesoHax), TO BEPXHIO JOBepUTENb-
HYIO rpaHuLy cpefHen KOHUeHTpauuu BellecTBa B OCHOBHOM rnepuope (ce-
30HE) B JaHHOW BepCcuu NpUHMMALOT 3a NpeaBapuTeSibHO PacCUYUTaHHYK YC-

NOBHYIO (POHOBYIO KOHLUEHTpaLMio BelwecTBa. 3a UICKOMOE 3Ha4yeHue YyCcroB-
HOW (POHOBOM KOHLEHTpauun BeLllecTBa C(; NPUHUMAOT Haubonbluee w3

npeaBapuUTENbHO PaCCYMUTAHHbLIX 3HAYEHU YCITOBHOW (DOHOBOW KOHLIEHTpa-
LUK BeLwecTBa B paCCMOTPEHHbIX BEPCUSIX.

Ecnun B paccmaTtpuBaemMon Bepcun JaHHbIe B OCHOBHOM repuoae (Ce3oHe)
OTNNYAIOTCH OT JaHHbIX B OOHOM UIMM HECKOSbKUX rnepuoax (CesoHax) HecyLe-

CTBEHHO, TO UX 06 beauHEHNE 1 pacyeT C;) BbIMOSHAT cornacHo 5.5.4.

5.6.2 [lna BogoToka npuv Hanuynmm B (POHOBOM CTBOpPE BblOENEHHOWN
MaKkCuMaribHO 3arpsi3HEHHOW CTpyu pacyeTbl, ykasaHHble B 5.5.3-5.6.1 ans
ornpenerieHns ycrioBHOM (OOHOBOW KOHUEHTpauwuu, NpoBOOAT TONbKO AN1A
AaHHbIX, XapaKkTepusyoLLnX coaepxaHue BeLlecTBa B KOHTPOSIbHOW CTpye.

5.7 OnpeneneHne ycrioBHONM (POHOBOWM KOHUEHTpauuu no B3BELLUEHHbLIM
BellecTBaM crieqyeT NpoBOAUTb MO pesynbTatam HabnoaeHUn, NonyyYeHHbIM
B MEXEHHbIN nepuon, Koraa ux cogepXaHume B BOAHOM oObekTe Haubonee
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HM3Koe. B BOOOTOKax BO MHOMMX Crlydasix Coep)XaHne B3BELLUEHHbIX BELLECTB
B peKke 3aBUCUT OT pacxoda Boabl. [1pn HanmMyumMm Takom 3aBUCUMOCTW NS pac-
yeTa POHOBOW KOHLEHTpaLMN MO B3BELLEHHbLIM BELLECTBaAM CredyeT BHavarne
B pe3yrnbTaTte KOpPensauMOHHOro aHanusa yCTaHOBUTbL YpPaBHEHUE perpeccun
CTaTUCTUYECKON CBA3M MeXOy KOHLEHTpauusMu B3BELUEHHbIX BELLECTB U
pacxo4oM BOAbl, a 3aTeM MO 3TOMY YPaBHEHUKO BbIYUCINTL YCITOBHYK (POHO-
BYK KOHLEHTpaLumMio, COOTBETCTBYIOLWYIO MWHUMANbHOMY CpegHeMeca4YHOMY
pacxogy Boabl roga 95 %-Hon obecnevyeHHOCTU, NPy 3TOM MOrPELLHOCTb pe-
3ynbTaTa pacyeTa Mo ypaBHEHUIO perpeccun npnbaBnseTcs K 3Ha4EHUO KOH-
LeHTpaumn B3BeLLEHHbIX BeLlecTB, MNoSTly4eHHOMY MO 3TOMY ypaBHeHuo. Pac-
YyeT YCMOBHOW (POHOBOWM KOHLIEHTPALMM MO B3BELUEHHbIM BelecTBaM 6e3 yye-
Ta YKa3aHHOW CTaTUCTMYECKON CBA3WN He OOSMKEH NPOTMBOPEYUTb YKa3aHHOMY
nogxony. B 4acTtHoCTU, ANS BOOOTOKOB M BOAOEMOB B CE30HE C HAMMEHbBLLVMM
KOHLUEHTPaUMAMN B3BELUEHHbIX BELLECTB (OObIMHO 3TO 3UMHSAA UNKU NETHASNA
MEXeHb) OnpenensoT BepXHU npenen BapbUpoBaHUs reHepasibHOMN CpeaHen
KOHUEHTpaunn, KOTOPbIA U NPUHUMAOT 3a YCINOBHYK (DOHOBYIO KOHLEHTpa-
yuio. pu pacyete ycnoBHOM (POHOBOM KOHLIEHTpALMK MOCIEOHUN rof Ha-
6rgeHn CYMTAKOT MPUOPUTETHBLIM (OMOPHbLIM).

MpumedvaHue - [ing yctaHosneHna sHavyeHun MNOK no B3BeLlleHHbIM BeLecTBam B
3aBNCUMOCTU OT NMPUOPUTETHOIO BMAa BOAOMNOSIb3OBAHUA UCMOJIb3YHOT MOJIOXKEHUA COOT-

BETCTBYIOLLUMX PYKOBOASLLMX AOKYMEHTOB ANS BOAHbIX OOBLEKTOB CaHUTapHO-ObLITOBOrO
NN pbiGOXO3ANCTBEHHOIO HA3HaYeHUs.

B cnyyae, ecnu gna onpegeneHnsa ycrnoBHOM POHOBOM KOHLEHTpaLuu
No B3BELUEHHbIM BELWECTBAM Ha paccMaTpuBaeMOM BOAHOM ODBbEKTE MUCXoa-
HbIX JaHHbIX HE4OCTAaTOYHO WS OHU MOJSTHOCTBIO OTCYTCTBYHKOT, TO BPEMEHHO
(0o nony4yeHnss HeobXoOMMbIX pe3ynbTaToB HabMNoaeHUs) ycrnosHasa (PoHO-
Bas KOHLEHTpaUus rno B3BELLEHHbIM BELLECTBAM MOXET OblTb YCTaHOBIEHA
no pesynbTataMm HabnwaeHun Ha BOAHOM ObObekTe-aHanore B paccmaTtpu-
BaeMOM PErmoHe Ha He 3arps3HseMOM B3BeLUeHHbIMU BeLLeCcTBaMM ydacTke
(doOHOBbLIM CTBOP HE LOMMKEH pacnosiaratbCHa B cenuTebHOn 30He).

YCrnoBHbIM (BPEMEHHbBIM) aHasioroM MOXHO CYMTaTb Takke Yy4acToK
rMaBHOM PEKU BbilLe BNageHUsa paccMaTpuBaeMoro BOOOTOKa Ha He3arpsis-
HEHHOM B3BeLLEHHbIMUW BeLLleCTBaMM y4acTKe.

Ecnu gna onpegeneHns ycnoBHOM (POHOBOW KOHLIEHTpauwuu No B3Be-
LUEHHbIM BeLlecTBaM BO3MOXHOCTb WCMOSIb30BAHMUA BOAHOrO OObekTa-
aHanora OTCYTCTBYET, HO MMEEeTCA MHUUMaTMBa NpeanpuaTma cumtatb 3a
JOOHOBYIO KOHLEHTPALMIO MO B3BELUEHHbIM BELLLECTBAM HWXHUI npenen on-
pedeneHna 9TMxX BELLECTB MO UCMONb3yemMoMy MeToay aHanuda naboparto-
puen npeanpuaTus, TO TakoW Noaxon K onpeneneHuto YyCnoBHOM (oHOBOM
KOHUeHTpaumn (1 ganee yctadosrneHna MNOK) no B3BelLEHHbIM BeLLlecTBaM B
BUOE WCKIMIOYEHUST MOXET ObITb MPUHAT (Takou «KEeCTKMW» noaxon He no-
Bre4yeT 3a coboun oTpuuaTenbHbIX NOCNEACTBUA ONS KadecTBa BOAbl HA pac-
cMatpuBaeMoM BoAHOM 0ObekTe). [peanpusaTnio B Takon cutyauumn crnegyet
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pekoMeHaoBaTb B Te4eHne nocnegywowmx 3—5 net nukengmposaTb npoben B
MCXOAHbIX AaHHbIX 4N YCTAHOBMEHUS YCITOBHOW (POHOBOW KOHLIEHTpaUMn Mo
B3BELLUEHHbIM BeLLeCcTBaM NyTeM opraHmsaumm HeobXo4MMbIX HATYPHbIX Ha-
oniogeHnn Ha paccmaTpuBaeMoM BOAHOM OObEeKTEe-NMPUEMHMKE CTOYHbIX BOA,
NN Ha NOAXOASLWEM HEe 3arpsA3HIEMOM yyacTke BOAHOro obbvekTa-aHanora.

PacuyeT ycrnoBHbIX DOHOBbLIX KOHLIEHTpauuM Nno B3BELLUEHHbIM BELLECT-
BaM B CTBOpPE CUCTEMATUYECKUX MTMOPOXMMNYECKUX HABMIOOEHUN pekoMeHay-
€TCS BbINOMHATL C UCNosb3oBaHueM nporpamMmmbl « XM—goH3».

5.8 B Tex cny4yasx, korga TpebyeTca onpeaeneHne ycrnoBHoM gOHOBOW
KOHLIEHTpaumMnm XMMMYECKoro BewecTBa Ana BCero paccmatpmsaemoro BXY
BOAHOro obbekTa B Lendx nocnegywowero ycraHosneHna HOB no npueHocy
3TOro BelwlecTBa Ha [aHHbIN Y4acTOK, pacyeT YCrOBHOMW (POHOBOW KOHLIEH-
Tpauuu BeLlecTBa B COOTBETCTBUM C HACTOSALLMM PYKOBOAALLMM JOKYMEHTOM
OCYLLECTBNAIT ANS BCEX uMerwmxcs Ha BXY cTBopax cucTtemMaTUyecKmnx
MMAOPOXUMUYECKMX HABNIOAEHNN, PACNONIOXKEHHbLIX BHE 30HbI BIIUAHUS UMEIO-
wuxca Ha BXY BbinyckoB CTOYHbIX BoA. [ns yctaHosnenusa HOB Ha pac-
cMaTpmBaeMoM BXY 13 nony4vyeHHbIX 3Ha4€HUN YCITOBHbIX (POHOBbLIX KOHLEH-

Tp&LI,VII7I paccMmaTpmBaemMoro XxmMmMnM4eCcKoro BeLlectBa C;) MCMOJIb3YIOT Hau-

MeHbLee. 1o 3anpocy 3akasdunka gna paccmatpusaemoro BXY moryT ObiTb
npeacTaBrieHbl BCe pacCyYnTaHHble YCIOBHO (DOHOBbLIE KOHLIEHTpaUUU XUMU-
4YecKoro BewlecTsa Ans oOHOBbLIX CTBOPOB UK (OOHOBBLIX BEPTUKANEN.

5.9 [Ina BOOOTOKOB NepepacyeT yCcrioBHON (OPOHOBOM KOHLEHTpaumn Be-
LLlecTBa, MOSIy4YEHHOM B CTBOPE CUCTEMATUYECKUX MMOPOXMMUYECKUX HabIo-
AeHW, B OPYron HMKepacrnosioXXeHHbI CTBOP BbIMOSHAKT C y4eTOM npoLec-
COB CMeLleHUs 1 pa3baBreHns B BOAOTOKE Bo4 BOKOBbIX MPUTOKOB U CTOYHbIX
BO, a Takke npoLeccoB caMoouunLLeHns Boabl BogoTOKa. [Npu aTtom cnenyet
MMEeTb BBUAY, YTO Y4ET NPOLECCOB CaMOOUMLLIEHNSA LOMYCKAeTCA TONbKO B TOM
cnyyae, ecrnv Ha paccMaTpuBaeMOM Yy4acCTKe OHU XOPOLLO U3YyYeHbl.

MpumeyvaHue - [Ins BoooemMoB NpoOBOAUTb Kakue-nmbo nepepacyeTbl YCIIOBHOM

¢hOHOBOW KOHLEHTpaLMK BeLLeCcTBa, NOSly4eHHON B CTBOPE (BepTUKanun) cucteMaTUyeckmx
TMAPOXUMUYECKUX HAONOOEHUI, HE PpEKOMEHAYEeTCS.

5.9.1 B cBsA3n ¢ npMbnmKeHHOCTbIO CyLLEeCTBYHOLWMX METOAOB U MoAe-
nen KonMYecTBEHHOro OMNuUcaHWsa MpoueccoB (opMUPOBaHUA XUMUYECKOrO
cocTaBa peydHblX BOA A4 OCYLLECTBIIEHNA paccMaTpMBaeMoro nepepacyera
KOHLUEHTpaUMn XUMUYECKUX BELLECTB HEOBXOAMMO Yy4uTbiBaTb CregyoLlmne
ycrnosusi.

3agaHHbIn ons pacyeTa 3HadYeHus C(; ¢hOHOBbLI CTBOP BOAOTOKA BbILLIE

paccmaTpmBaemoro gnsa ycraHosneHnsa HOC Bbinycka CTOYHbIX BOA LOSMKEH
ObITb yCTaHOBMiEH B cooTBeTCcTBUMM C 4.5. B pganbHenwem B 3TOM CTBOpe
npeanpuaTuemM MoXeT OblTb OpraHM30BaHO perynsapHoe HabnwgeHue 3a yc-
NOBHbLIM (POHOBBLIM COAEepKaHNEM NHTEPECYEMOro BeLlecTBa.

Bpemsa goberaHus BOOHbIX Macc Ha ydacTKe Mexay CTBOPOM Habnwoae-
HMUS U CTBOPOM, 3aaHHbIM ONA onpenesieHnss YCNnoBHOW (POHOBOW KOHLIEH-
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Tpaumm BELLECTBa, HE OOMKHO NpeBbIaTh NpU pacyYeTHbIX MOPONOrnYeCcKmx
YCMOBUAX ANS MarbiX U CPEAHUX PeK C pacxodoM Boabl MeHee 50 m*/c npu-
MEPHO OBYX CYTOK (MO paccTtosHuio He 6onee 50 KMm), AN CpeaHux pek C
pacxonom He meHee 50 M*/c — Tpex cyTok (Mo paccTosiHMio He 6onee 100 kM)
N Onsa 0oNbLWKUX pek — NATU CYTOK (MO paccToAHUIO He bonee 250 km).

Mpn Bonee 3Ha4YMTENBHOM yaaneHuM CTBOpa CUCTEMATUYECKUX rnapo-
XUMUYECKNX HABMOAeHN OT 3a4aHHOro Ansi onpeaeneHnst yCnoBHom ¢ooHo-
BOM KOHLUEHTpaLuMM BellecTBa CTBOpa Bbille cOpoca CTOYHbIX BOA HEOOXOo-
ANMO NpoBeAeHne AOMOMHUTENbHbIX HAOMIAEHUA C Lenblo NonyvyeHust uc-

XO04HOW nHdopmMaumn ana pacyeta C(; B cooTBeTCcTBUU C 4.5, 4.8-4.12.

MpnmeyaHne — He pekomeHOyeTCs NPOBOAUTL NepepacyeT YCrnoBHOM POHOBOW
KOHUEHTpaunm pacTBOPEHHOrO B BOAE KMCIOpoda B HXKernexaline CTBOpbl HE3aBUCUMMO

OT UX MECTONOJIOXKEHUA.

6 NMepepacyer  ycrnoBHOM c¢oHOBOM KOHLeHTpauuun
XUMUYECKOro BellecTBa B 3afaHHble HUXenexawme CTBOpbI
BOOOTOKa

6.1 [Ons BbINOMHEHNA pacyeTOB M3MEHEHUSI KOHUEHTpauuu BeuwlecTBa
MO TEYEHUIO PEKM Ha yYacCTKe MeXay CTBOPOM CUCTEMATUYECKUX TMOPOXUMMU-
Yeckmx HabnogeHun (nepBoHa4vanbHO BbIOpaHHbLIM (POHOBLIA CTBOP), rae
npegBapuTenbHO 6blna paccynTaHa ycroBHasi POHOBAsl KOHLEHTpauus, w
ctBopom B 500 M BbIlLe paccMaTpuBaeMoro Bbinycka CTOYHbIX BOA (Ha pac-
CTOSIHUM 1 KM — ans OONbLWKNX N CPEOHUX PEK) peKy AenAT Ha y4acTku U No-
ayyacTku. ['paHuuamm ydacTkoB ABNAKOTCA: OOHOBLIW CTBOpP, rae npoBOAU-
NNCb cUCTEMaTUYeCcKne rmgpoxmmMmyeckne HabnwaeHus, y3nosble CTBOPbI, B
KOTOpbIX cyuectBeHHO (bonee 4yem Ha 20 %) pe3Ko MeHsieTCcs pacxod peud-
HOW BOAbI B pe3yrnbTaTe NOCTYNfEeHNs BOA KOHKPETHOro npuTtoka unun cobpoca
CTOYHbIX BOA, M obA3aTenbHO 3a4aHHbI KOHEYHbIN (POHOBBLIN) CTBOP Ha
PEYHOM y4acTKe, PacrnoNnOXeHHbIN Bbllle NMHTEPECYeMOro g yCTaHOBIIEHUS
HOC Bbinycka CTOYHbIX BOA. BHYyTpM yyacTtka peku no MopdomMeTpuyeckum
XapaKkTepuctmkam MoryT 6biTb BblAENeHbl NOAYy4acTKX, ANsi KOTOPbIX YCITIOBHO
NPUHMMAETCS, YTO pacxo Bobl B PeKe CyLLeCTBEHHO HE MEHSIETCH, a MEHS-
eTCHA TONbKO LUMpUHA, rMybuHa unmM CKOpPOCTb PEYHOro NMoTOoKa (Hanpumep,
NpW BbIXOOE PEKN U3 NPearopbs Ha PaBHUHHBIN Y4aCTOK).

Ecnn mexagy ctBOopoM, ONA KOTOPOro paccyuTaHa ycrnosHas ooHoBasd
KOHUEHTpauna BeLlecTBa, M paccMaTpvBaeMbliM BbIMYCKOM CTOYHbLIX BOA
MMEIOTCS KPYMHbIE NPUTOKKU, B YCTbSIX KOTOPbIX HAbNOAEHNA HE NPOBOAUNCD,
TO NepepacyeT ycrnoBHOM POHOBOW KOHLIEHTpaUuM NpOBOANTb He crieayerT.

PacyeT n3aMeHeHua KOoHUEeHTpauuuM BellecTBa OT CTBOpa cucTemMaTtuye-
CKUX MMOPOXMMUYECKMX HabMogeHnn 4o CTBOpa, NS KOToporo Tpebyetca pac-
CYMTaTb YCNOBHYIO (DOHOBYHO KOHLIEHTPALMIO BbILLE paccMmaTpuBaemMoro cbpoca
CTOYHbIX BOf, crnefyeT BbINOMHATL C UCMNOSMb3oBaHMeEM nporpammbl  «XM-
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dooH4» B COOTBETCTBUM C UHCTPYKLMEN, NpUBESEHHON B npunoxeHun b. Huxe
AaHO OnucaHue anroputmMa, rno KoTopomy paspabortaHa nporpamma ans K.

6.2 [na annpokcumaumm npouecca CMelleHna n pasbaBneHns nocTy-
narowWwmnx B BOOOTOK XMMWUYECKUX BellecTB B nporpamme «I'XM—doH4» uc-
NONb30BaHO aHaNMTMYeCcKoe pelleHne ypaBHeHUa TypbyneHTHOM gucnepcum
A1 OQHOMEPHOM MITOCKOW 3aJayn TOYEeYHOro CTauuoHapHOro NnocTynsieHns
BELLleCTBa B PYCrO pekn € NPAMOYrofibHbIM MOMepeYHbIM cevyeHneMm, npmse-
AeHHoe B paboTtax [10]-[13]. na nepexoga kK ntobomy o6bemMy nocTynaroLmx
B BOLAOTOK BOAHbLIX MacC UX paccMaTpmBaloT Kak YCMOBHbIN MHOrOTOYEYHbIN
MCTOYHUK BeLLeCTBa, 3axBaTblBalOLLMA ONMpefernieHHY0 YacTb LUMPUHBLI PEKN.
C uenbtlo nonyyeHus rnonepeyHoro nNpogunisa KOHUeHTpauum B Kaxgom y3no-
BOM CTBOpPE€ PacCyuMTbiBalOT MPOEKLUMIO COBOKYMHOrO BIIMAHUSA BblLlepacno-
NOXXEHHOro YCNOBHOIO MHOMOTOYEYHOro UCTOYHMKA BELLLeCTBa Ha pacnpene-
NeHne KOHUEeHTpaunn Bellectsa B 3TOM CTBOpeE.

MpumevaHune — lMNporpammy «XM-oH4» MOXHO MCNONb30BaTh AN 0ObIYHbIX
pacyeToB CMeLLleHUs 1 pa3baBreHns CTOYHbIX BOA WS BOAbl NMPUTOKOB B peKe BHE pacye-
Ta YCMNOBHbIX (POHOBbLIX KOHLEHTpaLUiA.

6.3 B npegenax paccmatpnBaemMoro pe4yHoro yyactka ans nepepacye-
Ta yCroBHON (POHOBOW KOHUEHTpaLMM BewecTBa UCMONb3YT: ANS CTOYHbIX
Bog — ycTaHoBreHHble HAC (HopmMaTmBHbIE pacxobl N KOHLUEHTpauumn Belle-
CTBa), ONSA YCTbEB MPUTOKOB — MUHUMASIbHbLIA CpegHEMECAYHbIN pacxo BO-
Abl roga 95 %-Hon 0B6ecnevYeHHOCTM U YCIOBHO (DOHOBYKD KOHLIEHTpaLMIO
BellecTBa B YCTbe 3TUX NPUTOKOB.

6.4 MNepen pac4yeToM CMeELLEHUs 1 pa3baBneHnsa Bod NPUTOKOB U CTOY-
HbIX BOJ Ha paccmaTpvBaeMOM y4yacTke BOAOTOKa MporpaMMHbIMU CpeacT-
BaMW NPOBOANTCSA psig NpeaBapuUTeSibHbIX BbIYUCNEHNN.

6.4.1 HanopHbln unn paccemBaroLLnM BbIMyCKM NyTEM chneumnanbHOro
pacyeTa npespaLlaloT B YCIOBHbIA COCPEAOTOYEHHbIN COPOC, MEeCcTONoNnoXe-
HVEe KOTOPOro YCMOBHO 6yaeT HaXoOMTbCS B CTBOPE HayanbHoro cmeLueHns®.
O603Ha4YeHna ans napamMeTpoB PacHEeTHOro YCrOBHOIO COCPeOTOYEHHOro
cbpoca nmetoT BuUA:

- pacxof CTOYHbIX BOA — Qycn;

- KOHLIEHTpaUmMa BellecTBa B CTOYHbIX BoAaX — Ceryen),

- paccTosiHMe MecTa YCnoBHOro (Npeobpas3oBaHHOMO) BbiMyCKa CTOYHbIX
BOA OT YCTbSA PEKU — Limycn).

CKOpOCTb UCTEYEHUST CTOYHOW XUOKOCTU U3 OrosioBka U, M/C, B COOT-

BeTCcTBUU C [14] paccunTbiBatOT Mo popmyrne

49 m
Ugy =——Im 22
T 3,14N,,.d2 (22)

Y AHanOrMyHbIi NOAX0A UCMONB30BAH MNPYW PELLEHWM 3a4a4M N0 NOCTPOEHMIO MPO-
AONBHOro NPoUNA N3MEHEeHNA KOHLEHTpaLUWn BeLLLeCTBa Mo AfVHE PEKU C y4eToM Bbiae-
NnAeMblX Ha HeWN XxapakTepHbIX peYvHbIx y4acTkoB B P 52.24.811.
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roe q,,— pacxon CTOYHbIX BOS, m3/c;
Nor— YMCNO OrONOBKOB;
d,— ANaMeTp OrosioBka, M.
[MapameTp m, paccuuTbiBatloT No opmyrne
u
my =P (23)
Ucr
A€ Up,— CPeaHsisi CKOPOCTb TEYEHUsI PeYHOW BOAbl HEMOCPEACTBEHHO HIKE
M-ro HaMnoOpPHOro WNM paccemBarolero copoca CTOYHbIX Bog (MCNonb3yeTcd
ANsl pacyeTa HavanbHOro CMeLeHNs CTOYHbIX BOA), M/C.
C6pocC CTOYHbIX BOA CHMTAIOT HAMOPHbLIM NP YCIOBUSIX

m,<0,25 un u,>2 vlc. (24)

Ecnu xoTs 661 0gHO 13 ycnosun (24) He BbIMOMHAETCH, BbINYCK CHUTAKOT
He HanopHbLIM N HE paccenBaroLL M.
KpaTHOCTb HavanbHoro pasbasneHus 7, B cooTBeTcTBUM C [14] onpe-

AenswT no opmyne

0,248d2S 8,1-(1-m
HT 1—mBA n(\/m£+ (32 A)_mA : (25)
roe
8,1
dy = ’ , 26
® 0,0001-(1—m)+0,2/77A (26)
0,92 0,96
H H
npu —™ ot 0 po 0,42 S =0,035+1,375—""; (27)
a’3 n a’3
H ~0.4052
_m = . :
npu d3 cBbiwe 0,42 Sn 1,571-exp v : (28)
e

roe H,77 — cpenHsis rnybuHa pevyHoro notoka HemnocpeacTBEHHO HWXKEe M-ro

HanopHOro cbpoca CTOYHbIX BOA (MCMonb3yeTcs ANfsl pacdeTa HavanbHOro
CMELLEHUS CTOYHbIX BOA), M.
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[dnameTp 3arpsi3HEHHOM CTpyn B CTBOpe HayanbHOro pasbaBneHus
CTOYHbIX BOA d5, M, BbIYMCIIAIOT MO hopmyne

dy-dy-d, . (29)

PacyeTHble napameTpbl YCIOBHOIO COCPEA0TOMEHHOMO cOpoca COCTaBAT:
- pacxof CTOYHbIX BOA, Qycn, m®/c, onpeaensitoT no opmyrne

Qycn=Nu0m ; (30)

- pacCTodHNEe OT MeCTa BbIlMyCKa CTOYHbIX BOA OO CTBOpPaA Ha4allbHOro
cMeLleHus CToYHbIX Boa |y, M, onpeaensoT no dopmyne
a3
/H = )
0,48-(1—3,12mp )

- HOBOE YCINOBHOE MECTOMNOSIOXEHNE pacCeMBAalOLLIErO BbiMycka CTOY-
HbIX BOA Lmyen (B M OT YCTbs1) BbIYMCNAT No hopmyne

Lnycn)= Lm — |, (32)

roe L, — paccTosiHMe OT YCTbSl PeKM A0 OeNCTBMTENbHOrO MecTa Bblnycka
CTOYHbIX BOA, M.
6.4.2 Ha npepBaputenbHoMm 3Tane nporpaMMHbIMKM CpeacTBamMu pac-

CHNTbIBAOT CpeaHeB3BELUIEHHbIE 3HAYeHUA Cpeﬂ,HeVI U/*(m N MakKcMmMarnbHOMN

(31)

Uj(m(,,,ax) CKOPOCTEN TeYEHUA PeYHOW BOAbI HA PaCCTOAHUM MeXZy M-M uc-

TOYHUKOM paccMaTpuBaemoro Bellectsa n K-m HmKepacrnonoXeHHOM y3no-
BbIM CTBOPOM (M-M UCTOYHMKOM MOXET ObITb TakKe BblAefieHHasa 3arpsi3HeH-
Has cTpys B pOHOBOM CTBOpE) No oopmysiam

Ut = LK m
Km Af L/Z d (33)
z=1 Uz
Kmmax) N L/'z ’ (34)
z=1 U

iz(max)

roe L, — paccTosHue OT M-fO UCTOYHYKA BeLecTBa (COOTBETCTBYIOLLEro npu-

TOKa nn BblNycka CTOYHbLIX BOA) A0 K-ro Hukenexawlero y3foBoro cTeopa, M;
N, — 4uncno BblgeneHHbIX Nogy4acTKoB Ha yydacTke Lyy,, OTNiMYaloLLnXCs

MO rMAPOMOPIOMETPUYECKUM XapaKTEPUCTUKAM;
L,, — ANvHa z-ro nody4actka Ha i-M pe4yHOM y4acTke C OTNMYaoLLmMMmcs

rmapomopcoMeTpryecKMMN AaHHbIMK B Npeaenax yvactka Lgm, M;
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v U

iz jzmax) ~ COOTBETCTBEHHO CpeaHAA U MaKCuMalribHasd CKOPOCTU

Te4eHUA B Ce4eHUN peKN Ha nogy4acTtke L/'z’ M.
Pacuet Cpe,D,HeB3BeUJeHHOVI MaKcUManbHOW CKOPOCTU TeHeHUd pequVl

BoAbl A0 K-ro y3anoBoro cteopa U’j(m(,mx), M/C, MPU OTCYTCTBUUN B UCXOAHbIX
[AaHHbIX 3TOro NapameTpa, OCYLLEeCTBAT No dopmyne

. Uk
v /(m(max) = KLZ . (35)

[aHHble o0 nepexogHoMm KoadhduumneHTe K, npuseaeHsl B Tabnvue 3.

Ta6bnuua 3 — [aHHble o nepexogHoM koaddumumeHte K, [15]

XapaktepucTtuka pycna Koagpnument KU fpn

W YCIOBMIA NPOTEKaHUs cpeaHen rnybure, m
MeHee 1 otr1p005 donee 5
PaBHWHHbIE peku (Gorblume u cpegHne) ¢ 6na- | 010,78 | CB.0,86 | CB.0,88
FONPUATHLIMU YCIIOBUAMMN NPOTEKAHNS no 0,86 Ao 0,88 Ao 0,90
BEHo. BKITHOM. BKITHOM.

Pekun 6onblume n cpegHmne ¢ MeHee bnaronpum-
ATHBIMWU YCINOBUAMU NPOTEKAHNS (3HAYUTENBHO
3aCOpeHHbIe, YaCTUYHO 3apocLune, N3BUNu-

010,70 Cs. 0,77 Cs. 0,85
po 0,77 po 0,85 po 0,87

” BKIHOM. BKIHOM. BKIHOM.
CTble, KAMEHUCTbIE, C HECTMIOKOVMHBLIM TeYeHNeM)

Peku ¢ yxyALIeHHbIMU YCIOBUAMU NPOTEeKaHUs 0t 0,70 Cs. 0,79
(3apocnu, KOYKW, MecTamm CToMHas Boga) rop- - A0 0,79 Ao 0,84
Hble PeKn C BYPHBIM TeYEeHNEM BKIHOY. BKIHOM.

MpumeyvaHune — lMpu OTCYTCTBUM AAHHBIX MOXHO MPUHATb KU: 0,7.

PacueT koadhdmumneHTa nonepeyHon aucnepcum Dy/'z ,

Ke PeKM Ha KakOoM BblAeNeHHOM Z-M nogy4acTke NpoBOAsT no dhopmyrne

M?/C, Ha i-M yyacT-

3
D . = g H i2Y iz%iz
7748 M/z c, (36)

roe g — yckopeHue cBoboaHoro nageHusi, pasHoe 9,8 m/c;
H j>— CPeOHAA rnybuHa pekun Ha Z-m noaydacTKe;
@, — KO3(PULMEHT U3BUITUCTOCTN PEKM, NPeACTaBNsoLWMA coboil OTHO-

LUEeHNe ANVHbI y4acTKa, U3MepPeHHoN no dapsaTepy, K ANMHE 3TOro Xe y4ya-
CTKa, M3MEPEHHON MO NPAMOW (47158 ONPeAeneHns @, MOXHO WCMOoMNb30BaTh

KpynHomacwTabHyto KapTy);
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/I///.Z— KO3(ppULMEHT, 3aBUCALLINA OT C/.Z(npw 10 < C,,<60 /l///.Z =0,7C ,+6;
npu €260 M =48) [16];
C,, —3HaveHune kKoadpdumumeHTa LLle3n Ha Z-m nogy4yacTke.

3HayveHuns koapduumnenTa Lean Ha Z-m nogydvacTke pekn onpeaenstoT
C ucnonb3oBaHnem copmynbl Weaun [17]

U.
e =i )
H /z/ iz

roe //.Z — rMapaBnNMYecKUin yKNoH Ha Z-M Moay4acTke peku (ecrnu UcxogHble

AaHHble BbINN BblpaXXeHbl B NpoMunne, To Anga pacyeta no oopmyre (34) ato
3Ha4yeHwue cneayet pasgenutb Ha 1000).
Ecnu cBegeHna o rugpasnnyeckoM YKIOHe OTCYTCTBYIOT, TO ANA onpe-
aeneHuns koadduuneHT Weaun ncnonssytot popmyny H.H. lNaenosckoro [17]
1 55
c. =—RY,
"~ ny (38)
roe R — rmapaBnvyeckui paguyc notoka Ha Z-m nogyvactke peku (onsa net-
HUX ycnosui R= H._ ), m;

Ny — KO3IPPULMEHT LLEPOXOBATOCTU flOXa PeKN, onpeaensemMbii ansa Z-x
No4y4acTKoOB pekn no Tabnuuam npunoxexus .
0 — nokasaTeslb CTeNneHn ymcrna R BbIMUCNAKOT MO popmyne

5=25-/n,-013-075-YR-(/n, -0,1) (39)

[N pek B 3MMHUIA NepUOA rmapaBnnuyeckmin paguyc notoka Ry, coctaBuT

R, =05-H,. (40)

MokasaTenb cTeneHn O BbIYUCNSAIOT NO hopMyram
o =1,5\/np np Rym <1, (41)
0 =1,3,/np npu Ry >1, (42)

rae N — KoahUUMEHT LLEPOXOBATOCTU HMKHEN NMOBEPXHOCTU NbAa Ha Z-M
noay4yacTke peku, onpeaensembliii no Tabnuue 4.

Ecnn no gnuHe pekn MMerTca y4acTKM € pasnuyHbiMu MopdomeTpu-
YeCKMMW XapaKkTepucTukamu, TO AN pacyeTa Ha BCeX yvyacTkaxX UCMoNb3yoT
nnMBo TOMbKO rMOpPaBfIMYECKUA YKIOH, SIMBO KOI(MULMEHT LLEPOXOBATOCTMW.
OTO CBSA3AHO C HEOBXOOMMOCTbIO MPU pacyeTe U3MEHEHUS MO OANUHE PEeKn
KOHUEHTpaunin BeLLeCcTBa BbINOSMHATL BbIMUCAEHNA CpedHEeB3BELLUEHHbIX
MOPOMETPUYECKUX XapaKTEPUCTUK.
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Tabnuua 4 — 3Ha4YeHns KoOIPULMEHTA LLIEPOXOBATOCTU HUXKHEN MOBEPX-
HOCTWU Nbada Ny [17]

Konn4yecTBO gHEW nocne negocrasa Np
10 gHewn O1 0,150 go 0,050 BKMtOU.
Cs. 10 go 20 Bkntou. 010,100 po 0,040 Bkntou.
Cs. 20 po 60 Bkntou. OT1 0,050 po 0,030 Bkntou.
Cs. 60 go 80 Bkntou. OT1 0,040 po 0,0150 BKkmtOu.
Cs. 80 go 110 Bkntou. OT1 0,025 po 0,010 BkntoM.

Mpnmevyanune — [na nognepTbix peyvHbix 6bedOB gaHHble 1-W K 2- CTPOK Tabnuubl, oTBe-
yarowme pekam B ObITOBbIX YCNOBUSAX, cneayeT yMeHblwmnTb Ha 15 %, 3-n n 4-i1 cTpok - Ha 35 %.
MeHbLUne 3Ha4YeHNs N, XapaKTepHbl ANs rnagkoro NokpoBa, bonblune - Ans NeastHoro NoKpoBa ¢
TOpOCaMM U LLYTOMN.

[ns pacyeta cpeaHEB3BELLUEHHbIX 3HAYEHU BCEX MNPUBEAEHHbIX WUC-
XOOHbIX JaHHbIX MOPGOMETPUYECKMX XapaKTePUCTUK pycna pekn Hym, Bim ,
Nwkm » Nakm 5 lkm » Dykm Ha yvacTke L km (y4acTok L xm MOXeT BKNoYaTh OOMH

NI HECKOJIbKO Z-bIX NO4Y4aCTKOB) UCMOSb3YOT opMyIy
* N L R
Rin =2~ (43)
- Km

*
roe R, — CpedHeB3BELIEHHOE 3Ha4YeHne NCKOMOW XapaKTepUCTUKY,;

*
NZ — KOJIMM4eCTBO UCNOJ1Ib3OBAHHbIX AOA pacyeTa R/(m Z-X BbloeneH-

HbIX XapakTepHbIX NOQYYaCTKOB PEKY;
Ri; — 3HauyeHne napameTpa Ha Z-M BblAENEHHOM XapaKTepHOM noayya-
CTKE PEKM.

6.4.3 [anee nporpamMHbIMW CPeACTBaAMWU BbIMOMHAKT cnegylowme
npeaBapuTenbHble BbIYUCIEHNS.

OnpegenstoT NOCTOSAHHOE YMCMO BepTUKanen B PacCYETHbIX U KOH-
TponbHbIX cTBopax Ny Ha nepsom i-M yvacTke peku. [laHHoe onpepeneHne

BbIMOSHSOT C Y4€TOM CreayoLnX yCroBun

Q
N, =300 npu — <300 (44)
m(min)
s Qs
Ng=—— 215 I a— > 300, (45)
qm(m/'n) q m(min)

roe Q,— pacxof pe4yHon BoAbl B CTBOPE Ha MocrnefHeM (3amblikatolemM) yya-
CcTKe pekun, M°/c;
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qm(m,.n) — HaUMeHbLUMA pacxod BoAbl cpeaun Bcex Y4nUTbIBAE€MbIX UCTOY-

HWKOB paccMaTpvBaeMoro XMMUYECKOro BeLlecTBa Ha BCeX paccMmartpuBae-
MbIX MogyyacTkax peku, M°/c.

B cnyyae otcytcTBMA Ha paccMatpvBaeMOM pPeYHOM yyacTke cbpoca
CTOYHbIX BOL C ManbiM pacxogom B dopmynax (44), (45) BmecTto 9 i )

NCNOMb3YIT NpPeaenbHbli ANA yYacTka peku pacCuUUTaHHbIi MUHUMAnbHbIN
pacxop BoAbl UCTOYHMKA BELLecTBa, g m/c, no hopmyne

m(min)
* N[>

rae H u U — cpepHeB3BeLIEHHbIE 3HAYEHUS! TYBUHBI 1 CKOPOCTU PEYHOrO
NnoToka Ha NepBOM BblAENTEHHOM PEYHOM Y4aCTKE;

10 - NOrpeLwHoCTb B pa3MeLLeHNM YCITIOBHOIO TOYEYHOrO BbiMycka CTOY-
HbIX BOA, B MPOAONbHOM Npodune peku, M.

PaCCMOTpeHHOG OOMOJIHNTEJIbHOE YCJ10BUE MNPU Halnydnn q Bbl-

m(min)

MONHSIOT cneaylowmnm obpasoM: ecnu g TO B ycrnosus (44),

m(min) >qmm7/'n) ’

(45) BmecTo @ NoACTaBNAT paccuyntaHHoe no dpopmyne (46) sHade-

m(min)

H1€ G in) -

Bpelvm nepemMeleHna macc Boabl Mmexagy m-mM UCTOYHUKOM BellecCTBa
(I'Ipl/ITOKOM NN BbINMYCKOM CTOYHbIX BO}J,) n K-m Hmxenexatliem KOHTPOJIbHbIM

CTBOPOM T, CYT, ONPEAENsioT Mo copmyrne
Tkm = b (47)
m * '
86400 U kmmax)

B ncxogHomM ©bOHOBOM CTBOpPE CEYEeHME YCIIOBHOMO MPSIMOYrofibHOro
pycna peku genutca Ha Ny cerMeHToB C OAMHAKOBbLIM pacxodoM BOAbl (OT-
CYET MECTOMNONIOXKEHNSA BCEX YUMUTbIBAEMbIX CETMEHTOB, BEPTMKANen n NCTou-
HUKOB MOCTYMNMEHUS BewecTBa B CEYEHUN BOOOTOKA Ha BCEM paccmaTpu-
BaeMOM y4yacTke BeayT OT nesoro 6epera). Pacxoa Boabl B Kaxaom Bblae-
NEHHOM CermMeHTe UcxogHoro ooHOBOro CTBopa Ocob, m®/c, onpenensitoT no

dopmyne
Qp
Qo = (48)

roe Qop — pacxof PeyHoN BoAbl B ICXOOHOM (hOHOBOM CTBOpE, M/C.

Ecnu B ncxogHom hoHOBOM CTBOpE BblAeSieHa KOHTPOSibHas CTpys C
N3BECTHOWN KoHUeHTpaumen BewectBa Cypm W pacxodom peyHon BOAbl Jgm,
TO YaCTb CErMeHTOB Yy COOTBETCTBYHLLEro bepera OTHOCAT K 9TOW CTpye.
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Yncno Takmx cermeHToB B (*)OHOBOM cTBOpE Nc C OVHaKoOBOW KOHUEHTpa-

P
umen Bewectea Cym COCTaBUT
Nog, = Jom . (49)
Q
cop

6.4.4 BHM3 NO TeYeHU0 pacyeT U3MEHEeHUs KOHUEHTpauui BellecTBa
BOOMb BOAOTOKA HWXE MOCTYNNEHUA BOA YYUTLIBAEMOrO UCTOYHMKA CO 3Ha-
YnTenbHbIM pacxogom (pacxoq 6onee 20 % oT pacxoda peku) NporpaMMHbI-
MM cpeacTBamMu BbIMNOSTHAOT cneayowmmMm obpasom.

KonnyecTtBo cermMeHToB B y3r10BOM CTBOPE NMPUHUMAETCS PaBHbIM YMC-
fy CErMEHTOB Ha npeabiayLlemM y4acTKe peku Nic cermeHTbl, obpasyemble
MCTOYHMKOM BeLlecTBa B 9TOM y35ioBoM cTBope. CerMmeHTbl, obpasyemble nc-
TOYHMKOM BeELLIECTBa, C O4HOWN U TOW e KoHueHTpauuen C,,, 0yayT umeTb TOT
e pacxof, YTO M CerMeHTbl NepeHeceHHble C npeablayliero yyacTtka (KoH-
LeHTpauma BeLLECTBa B KaXOOM NepeHEeCEHHOM B y3r10BOM CTBOP CErMeHTe
BygeTt Ton, KoTopasi nonyyunacb Npyv pacyetax B 3aMblKaloWEM CTBOPE Ha
npeablayLleM ydacTKe pekn).

[na pacyeTa cMelleHnsa Bo4 UCTOYHMKA paccMaTpuBaEeMOro BeLLEeCTBa,
NOCTYNUBLUMX B Y3I0BOM CTBOP, C PeYHbIMU (3TUM MUCTOYHUKOM MOTYT BObITb
CTOYHbIE BOAbI UMW BOAbLI MPUTOKOB NEPBOro Nopsiika, a Takke BOAbl B KaX-
AOM 3arpA3HeHHOM CermMeHTe BblLenexallero ysfoBoro cTBopa) npeay-
CMaTpUBaETCH, YTO Kaxabl y4MTbiIBaeMbI M- UCTOYHUK COCTaBnAeT orpe-
AENeHHOE YMCNO YCMOBHO TOYEYHbIX BbIMYCKOB B BWOE CErMEHTOB B pac-
cMaTpuBaeMoM CTBOPE PEKM.

Pacxog Boabl B peke nepen odepeaHbIiM y3roBbIM CTBOPOM PeKU C)l._l,

m>/c, paccynTbIBaOT No goopmyse
Q, =BH,us;, (50)

roe napametpel B,, H,, U, sBRsoTCS xapakTepucTkamm peqyHoro notoka

Ha BbllLenexallem noayvyacTke peku (ecnu TakoBOW BblAENeH) Unu 3Hade-
HUSIMW, YCTAHOBIEHHBLIMW B Y311I0BOM CTBOPE BbilLENeXallero y4acTka;

Hwxe BnageHust UICTOYHMKA paccMaTpyvBaeMOro BeLLEeCTBa NPUMEpPHbIN
pac4eTHbIN pacxof, BOAbI B Y3MoBOM CTBOPe (; Ha i-M y4acTke peku cocTauT

Q,=Q,_1+qpm, (51)

roe g, — pacxod BoAbl B M-M CyLLeCTBEHHOM MCTOYHMKE BeLLecTBa Ha pac-
CMaTpMBaEMOM i-M y4yacTKe peku, (popMupyloLWmnM pacxod BoAbl B Y3r10BOM
cTBOpe, M°/c.

[ns pacyeTta pacxoga BOAbl B O4HOM CErMeHTe B 3aMblKaloLLleM CTBOpe
npegblaylwero yyactka peku nepefg yaroBbiM CTBOPOM OC(,-_1), m°/c, vc-
Nnonb3yT oopmyny
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Qi1
N_(i '
B(I — 1)
rae Q, — pacxopn BoApbl B KaKAOM CErMeHTe y3r1oBOro CTBopa, m3/c;
) — KOJNMM4YyecCcTBO BblaeNeHHbIX CerMeHToB B Ce4YeHUN PEKN Ha npe-

Oc(/' - 1) =Qs = (52)

B(/—7
ablayuiem pe4yHomM yvyacTtke nepenq y3rnosbiM CTBOPOM.

KonnyecTtBo cermeHToB Nm, 3aHATbIX B y3/10BOM CTBOpE NCTOYHUKOM BeE-
LLecTBa C OANHAKOBOM KOHLleHTpaLlMGVI BellecTBa B CTOMHOM BOAE, COCTaBUT

Nm=_97__ £3
Oc(/—1) 53)
O6Luee YnCcno cermMeHToB B Y3r10BOM CTBOpE NBi COCTaBuUT
N :Ne(/—1)+Nm- (54)
LLInpuHa ogHoro cermeHTa B, B y3noBoM CTBOpe, M, ByaeT paBHa
B,
B = N (55)

B/
roe B, — wmpnHa peku, M, B y31M0BOM CTBOpE.

B Tom cnyyae, ecrnn B y3n0BOM CTBOPE U3BECTEH (PaKTUYECKNN pacxon
peyHon BOAbI O,(OpaKT) M OH CyLLECTBEHHO OTNNYaeTcsa OT pacyeTHoro @, To

ANs1 KOPPEKTUPOBKN JaHHbIX B Y310BOM CTBOPE AOMNOMHUTENBHO NCMONb3YIOT
cneayloLwmne pacyeTsl:

- YTOYHSAOT pacxod pevyHoun Boabl 6e3 BMSHUSA M-ro UCTOYHMKA BELLLECTBA
cornacHo gopmyre

Q1= O/( aKT)_qm; (56)

- YTOYHSAOT pacxoq BoAbl B OOHOM CErMeHTe B Y3rI0BOM U 3aMblkato-
LLeM CTBOpax NpeablayLLero y4acTka peku cornacHo dopmyne

!
! -0 . — /=1
Oc(/' -1)—00/ TN ; (57)
B(/’ —‘I)
- YTOYHSIIOT KONMNYECTBO CErMEHTOB N/, 3aHATbIX B Y3II0BOM CTBOPE UC-
TOYHMKOM BeLLeCTBa, CorracHo popmyre

' _9m .

m Oé, ’

- YTOYHAT obLee Konnyectso cermeHToB N . B y3r0BOM CTBOpE CO-
rnacHo coopmyrne

(58)

33



PL 52.24.622-2019

- YTOUHSIIOT LWMPUHY SYENKM B Y3NTOBOM CTBOPE COrfacHo oopmyre

’ B
B = Né/ : (60)

MpumeyvyaHne — Ecnm Ha paccmaTpMBaeMOM PEYHOM Y4acTKe YYTeHbl BCE OCHOB-
Hble UCTOYHMKM BELLECTBA, TO BMOJIHE OOMYCTMMO MPUHSITb, YTO B CEIMEHTAX HuKenexa-
LLEero y3noBoro CTBOpa, B KOTOPbIX CKOPPEKTUPOBAH pacxof BoAbl, OCTAHYTCA HEU3MEH-
HbIMW KOHLEHTpauuu BellecTBa, cpOPMUPOBAHHbIE MOA BIUSIHUEM YYTEHHbIX Ha 3TOM
yyacTke UCTOYHMKOB BeLLeCTBa.

PaccTosiHne B ceveHun pekun oT neBoro bepera 0o cepeaunHbl Kaxaoro
N-ro yCrnoBHO TOYEYHOTrO Bbinycka (CerMeHTa) J/ -~ BbIMUCASIOT C MCMOMbL3O-

BaHMeM crieayoLwmx opmyn.
Ecnu cbpoc MCTOYHMKA BeLlecTBa OCYLLECTBMSETCS B YacCTb CEeYEHUs
pekn bnukHen k neesomy Gepery ¥y <0,5B, , To paccTosiHue OT NeBoro
m /

Gepera 0o cepeauHbl NEPBOrO YCNOBHO TOYEYHOr0 M-ro UCTOYHMKA BELLECT-
Ba yp, M, COCTaBuT

y,=Y,058W,  +1, (61)

ecnv npu pacyete no dgopmyne (61) nony4ynnocb oTpuuaTenibHOe UK Hyre-
BO€ 3HayeHue yp, TO NPUHMMAETCH, YTO

y, =055, (62)

rae y _ — paccTOsiHWe OT NeBoro Oepera 0o TO4YKM cOpoca M-ro UCTOYHMKA

BELLECTBa, NpPW BbINyCKe HENOCPEACTBEHHO C neBoro 6epera Y, = O; c npa-

Boro 6epera — yszi , M (30€ecb YCrNOBHO NpYHUMAaETCs, YTo cbpoc m-ro uc-

TOYHMKA NPOUCXOAUT KaK Obl B OQHY TOYKY CEYEHUSA PEKU C nocrneayromm
pacLUMpeHNEM 3arpsi3BHEHHOM CTPYM MO LUMPUHE PEKN B Y3NIOBOM CTBOpE, T.€.
3arps3HeHHbIN NMOTOK OT UCTOYHMKA BelwecTBa Kak Obl pa3BopayMBaeTca Ha
90 rpagycoB u, ecnu y, = 0, TO 1-M cerMeHT noToka 3ammeT 1-n cermeHT

peku, a nocnegHwin cootsetcteeHHo NV, , Npu 3TOM OCHOBHOWM MOTOK peku

BbITECHSIETCS B CTOPOHY NPOTUBOMNONOXHOro 6epera).
LLnpuHa pekn, 3aHMMaemas ICTOYHUKOM BELLLECTBA B Y3/10BOM CTBOpE,
Bm, M, COCTaBuUT

Bm =B.-N,,. (63)
PaccTosiHMe B ceyeHun peku oT NeBoro bepera 40 cepeanHbl KaXKaoro

Nn-ro, Ha4nHasa Co BTOPOro, ycrsioBHO TOYEYHOro BbllMyCKa J/n M-ro NCTO4YHUKa

BELLECTBA, M, BbIYUCHSAOT No dopMyne
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Y, =Y, +N B, (64)
roe Nn — HOMEpP o4epeHOro ycrioBHO TOYE4YHOro cbpoca 13 nx obuero Ko-

indyecTtBa Nm -

Ecnu C6pOC paccmMmaTpunBaemMoro xMmMn4eckoro eBellecrtesa OCyLlecTBIIA-
€TCA B 4aCTb CEeYEHUA PEKU OnuxHen K npaBomMy 6epery pekn, T.e. COOTBET-
CTBYET yCIlioBUIKO

Y, >05 B, (65)

TO paccTosiHMe, M, OT NeBoro 6epera oo cepeayHbl NEPBOro YCrIOBHO TOYEYHOMO
M-ro NCTOYHMKA yp npu ycrnosuu, 4to V' < B, . paccuuTbIBaIOT MO Chopmyre

Yo=Y ,-B,N, +0,5V, +0,5) (66)

PaccTosiHue oT neBoro 6epera A0 cepeaunHbl N-ro, Ha4YMHas co BTOPOro,
YCMOBHO TOY€YHOrO BbIMyCKa M-ro UCTOYHMKA, PaCMONOXeHHOro 6nvxke K npa-

BoMmY Gepery V > M, onpezensitoT no opmyre (64).

[ns pasmMelleHuss B y3NOBOM CTBOPE CErMEHTOB CO CBOMMMW KOHLEH-
TpauusiMu BbINOMNHSAOT CneayroLmne onepauun.

HymepytoTca BCce CermMeHTbl B CTBOpE, 3aMblkalolemM npeablayLimi
y4acTOK peku, HauymHasa oT nesoro bepera.

Yncno He3anonHeHHbIX CErMEHTOB NCBO6 MCTOYHNKOM BeLLieCcTBa y ne-
Boro 6epera coctaBuT
yp -0,58B;
N0806 - BC

CoOoTBETCTBEHHO y neBoro 6epera nomMeLwarT CerMeHTbl U3 BbilUES1EXKAaLLEero

cTBOpa C Homepamu He Gonee AN .. OCTaBWIMMCS cerMeHTam, nepeme-

LLlaeMblM U3 3aMblKaloLLLEro CTBOPa, NpucBamBaloT Apyrue Homepa B BUae
Nm/.:N +N 6+Nm, (68)

!/
myj CBO

(67)

roe ij— HOBbI/ HOMEpP CErMeHTa Npu NepeBoe ero B y3510BOWN CTBOP;
N, — HOMep j-ro cermeHTa B 3amblkatoLLlemM CTBOPe NpeablayLLero y4acT-

Ka pekn) ¢ pasMeLLeHMEM X B COOTBETCTBYIOLLEM NOPSAKE MO HaNpaBfEHUIO
K npaBoMy 6epery Bcrnea 3a cerMmeHTaMmn, 3aHSATbIMU UCTOYHMKOM BELLIECTBA.

B cnyyae cbpoca cTO4YHbIX BO4 B BMAE pacCEUBAOLLErO BbiNycka C
pacxo4oM, CYLLECTBEHHO BAUSIIOLWLMM Ha pacxod pekn Huxe cbpoca, cTBOp
cbpoca Takke cuUMTaloT y3roBbiM CTBOPOM. [1pn 3TOM yunTbiBaOT 0COH6EHHO-
CTU pasMelleHNs B pycrie pPekn cermeHToB npeobpas3oBaHHOro pacceunBato-
LLlero Bbinycka B 06bI4HbIN cHpOC.
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Yncno Takux cermMeHToB Nm, 3aHATbIX Npeobpa3oBaHHbIM COPOCOM C
OJVHAKOBOW KOHLEeHTpaLmen CCT(ycn)’ B HOBOM YCITOBHOM Y3IIOBOM CTBOpE,

PacCMnonoXXeHHOM HWXe Y3MOBOr0 Ha PacCTOSAHUWM Ha4vanbHOro CMeLLeHUs
pacceuBatolLiero copoca CTOYHbIX BOA, COCTaBUT

Qe(i-1)
roe QC(/_7)— pacxof peyHol BoAbl B OOHOM CEerMeHTe npeablayLLero yqyacTka

pekn, onpeaensieMbl aHanorm4yHo ykasaHHomy ans dopmyn (50)-(52).
[Mpn Hanu4uu B Y3NOBOM CTBOPE U3MEPEHHOro oakTU4eCcKoro pacxona

peyHon BoAbl O,-(qoa,q) napameTp Oc/ YTOYHAKT C Ucnosfib3oBaHnemM op-
Myrbl (52).

3HayeHune napameTpa Nm, nosniyyeHHoe no copmyne (58) nnu (69), ok-
PYyrnsitoT OO Lenoro Ymcna (npy npuHATBIX YCNOBUAX BblAENEHUS Y3N0BOro
CTBOpA B PYCrie pPeKn BIIMSHME TaKOro OKPYrieHus Ha obwun pacxoq npu
CNOXEHNN pacxodoB BOAbl BO BCEX CErMEHTaX y3r10BOro CTBOpa COCTaBUT He
Bbonee gecAtbIX NpoueHTa).

Yncno cermMeHToB B CEYEHUN PEKM B Y3II0OBOM CTBOpPE, 3aHATbIX Hemnpe-
obpasoBaHHbIM paccevBatownm cépocom N, ., NOIMKHO BbINO Bbl COCTaBUTL

N =9m
Oc(/'—1)
Uncno cerMeHTOB B 3aMblKaloLEeM CTBOPE BbILLEPACMNONIOKEHHOIO yya-

CTKa, KOTOpble crieayeT UCKMIoYUTL U3 pacyeTa Npu NepeHoce B HOBLIN Y31o-
Bou cTtBOp NV,, OyOoeT paBHO (3Ta YacTb CErMEHTOB B ceYeHMU pekn bbina

3a[enCcTBOBaHa B Ha4yarnbHOM pa3baBneHun CTOYHbIX BOA)

(70)

OG6Luuee uncno cermeHToB NV, B HOBOM Y3/10BOM CTBOpe OyaeT paBHO
Naj = (NB(/'—']) ~ Ny )+ Nm . (72)

KcknioyeHre nonyyeHHOro ymcria cerMeHToB no goopmyrne (71) B 3amMbl-
KalollemM CTBOpe npeablayLliero yvYacTka peku BbINOSHAKT N0 CTOpOHaM OT
BepTUKanun, pacrnosioXXeHHOW B cepeiuHe MEeCTOMNOSIOXEHNA paccenBaroLLero
BbifyCKa CTOYHbIX BOJ B 3aMblKaloLWeM CTBOpe. B cnyyae He4yeTHOro yucna
NCKMOYaEMbIX CErMEHTOB HeYeTHbI WUCKMYaeMblil cermeHT 6epeTcsa u3
CErMEHTOB, PacnoSfIOXEHHbIX NO HanpaBreHuto K bepery dnuxe K MecTy (Tou-
Ke) cbpoca CTOYHbIX BOA (Touke V). [pyn HanopHom Bbinycke ¢ 6epera uc-
KrntoYeHue nony4yeHHoro no dpopmyrne (71) yncna peyHbix CErMeHToB, yyacT-
BYIOLLMX B Ha4YanbHOM pa3baBrieHnn CTOYHbIX BOA, NPOBOAAT OT Toro 6epera,
roe pacnoriokeH HanopHbli Bbinyck. OcTaBLIMecs Nocre WUCKYeHnsa cer-
MEHTbl B 3aMblKaloLeM CTBOpe npeablayLiero peyHoro yvacrtka nepeHyme-
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POBbLIBAIOT U MEPEHOCAT B YCMOBHbLIA Y3MI0BOM CTBOP C COOTBETCTBYHOLLMX
CTOPOH OT CErMEHTOB, 3aHATbIX PacYETHbIM YCIOBHbIM CHpocoM no dopmy-
nam (61)—(66). O6wmnn pacxod peku B YCIrIOBHOM Yy35IOBOM CTBOpe OyaeT pa-
BEH CyMMe pacxooB B MOMy4YEHHbIX CErMEHTax B 3TOM CTBOpeE.

[nsa onpegeneHusa npyBeaeHHOW (YCNOBHOW) KOHUEHTpaUUn BewecTBa

B CTOUHbIX Boaax CCT(ycn)’ Mr/om®, B CTBOpPE HayanbLHOro CMeLeHNsa HarnopHo-

0 UNN pacceunBaloLLIEro BbiMyCKa CTOYHbIX BOA (B CerMeHTax, 3aHUMaeMblX
Npeobpa3oBaHHbIM paccenBaloMM COPOCOM CTOYHbIX BOJ B YCIOBHOM
cTBOpe) ucrnonb3oBaHa copmyna

C,, -C

_ Kir
CCT(YCJ'I) N CK/"' * n—H ’ (73)

roe CKjr_ KOHLIEHTPaLMS BeLLecTBa HEMOCPEeACTBEHHO Bbillle MecTa Hanop-

HOro UMW CepeaivHbl PAacCenBaloLLLEro BbIMyCKa CTOYHbLIX BOA B 3aMblikaloLem
CTBOpE MPeablayLLEro pe4Horo yyactka, Mr/am>;

C,, — KOHLIEHTPaLMs BeLeCcTBa B HAaNOPHOM UM paccenBaloLLeM BbIMyc-
Ke CTOYHbIX BOg, Mr/am>;

N, — KPaTHOCTb HayanbHOro pasbaBneHnst CTOYHbIX BOA, NOfy4YeHHas rno

dopmyrne (25).

Ha 3akniountenbHom aTane pacyeTta no AaHHbIM, NONyYeHHbIM Ans y3-
NOBOrO CTBOpPa PEKW, onpenerneHne KOHLEHTpauui BellecTBa AN KaXaoro
HUXepPacnonoXXeHHOro BblAeneHHoro K-ro KOHTPONbHOro CTBOpa B npeaenax
i-r0 yyacTka peku ocyLLeCTBRSAT no dopmynam®:;

a) 6e3 yyeTa cyMMapHbIX KO3MPULMEHTOB CKOPOCTU CaMOOUULLEHNS

Npc N me
C/K =Crin* 2 (Cpn _Cm/'n) Y print 2 (Cmn _Cm/n] Ymnn, (74)

6) c yyeTom camoouunweHnss B popmyrne (74) 3aMeHstloT napamMmeTpbl

C ,Ha C;m, Cp,, Ha C;n n Cmn Ha C;m KOTOpble onpeaenstoT no opmy-
nawm (75), (76), (77):
Coin= Co) +[cm/,n—cpmz) j-exp(-KspTKm) , (75)
Con = Coy +(cpn—cp(nz) j-exp[-KspTij | (76)
Crnn = Coopry +[cmn—cm(nz) j-exp(-KspTKm) , (77)

D [laHHbIM Noaxo4 pelleHus 3adadun rno onpeaeneHnto N3MEHEHUs KOHUEHTpaLuumn
BelllecTBa Mo ASfiMHE BbIOENSAEMOro yyacTtka peku npu Hanmmyuuu psga UCTOYHMKOB 3TOrO
BellecTBa ncnonb3oBaH B P 52.24.811.
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rae C,— KOHLEHTpaLusi BellecTsa B j-oit BepTukanu (cermeHte) B K-m 3a-

OJaHHOM KOHTPOJ1IbHOM CTBOpPE€ rnepen BbllMyCKOM CTOYHbLIX BO,

C,.,, — MUHUManbHas KOHLIEHTpaLMs BeLiecTBa B Y3fIOBOM CTBOpE U3
BCEX UMEIoLLMXCS, Mr/am>;
N

pc— HNCIIO CErMeHTOB B Y3/10BOM CTBOPE, 3aHATbLIX pEe4HbIMWA BOOaMW,

NnocTynneLLINMIA C BblLLEPACMNOJIOXKEHHOIO y4acCTKa PEKU;
Cpn — KOHUEeHTpauuda BewecTtBa, NnoctynmeLlero C Bblllenexauwlero y4va-

CTKa PeKu B N-il CErMeHT y3110BOro cTBopa, Mr/am>;
Yokin — KO3 (PULMEHT CMeELLeHNAa B N-M CEermMeHTe Yy3roBOro CTBOpa,

CBSI3aHHOIO C PeYyHOM BOOOM BbILLIEPACNONIOXKEHHOrO yyacTka peku, paccyu-
TaHHbIN 411 -0 BEPTUKaNu KOHTPOJIbHOro CTBOpPA,;

ch — YNCJ1I0 CErMeHTOoB B Y3J/10BOM CTBOpE, 3aHATbIX M-M UCTOYHUKOM

BeLLecTBa;
C,,, — KOHLEHTpauus BellecTBa, NOCTYNMBLIEro OT M-ro UCTOYHMKA B

N-N CerMeHT Y3noBOro cTBOpa (B Cryyae pacceuBalollero BbinNycka
Cc.. =C . mr/am®;
mn (C) a

ctlycn

Yinkin — KO3 PULMEHT CMeLLeHNss B N-M CEerMeHTe Yy3noBOro CTBopa,

CBSI3aHHOIO C M-M UCTOYHUKOM BeLLEeCTBa, pacCUMTaHHbIN ANsS j-Oi BepTuka-
I KOHTPOIbLHOrO CTBOPA;

Cp(nz) — KOHUEHTpauuMsa BellecTBa, MOCTYNMBLUErO C BbllLeNexalliero

ydyacTka peKku B y3rnoBOW CTBOP, A0 KOTOPOWA peanbHO MOXET MPOUCXOAUTb
CHWXEHWNe ero coaepXaHus B BoJe BOJOTOKA Ha PeYHOM y4acTKe HUXKe pac-
CMaTp1BaEMOro y3rioBoro cTeopa, Mr/am>;

MpumeyvaHune — Ecnv Ha nepBOM i-M yyacTke peks B (POHOBOM CTBOpE BblaerneHa
3arpsi3HeHHasi CTpys, TO OHa paccMaTpuBaeTCs Kak cOpOC CTOYHbLIX BOA B Y3NOBOM CTBOPE
N COOTBETCTBEHHO B dhopmyne (74) Ans Hee MCNOnb3yTca 0603HaAYEHUs] aHanormyHble
0603Ha4YeHNsIM B TpeTbEM CnaraeMom 3Ton popmynbl. Kaxkabi n- cermeHT (UICXOAHbIN TO-
YeYHbI UCTOYHMK BELecTBa) B y3N10BOM CTBOpe OyaeT umeTb CBOE pacriofioXeHue (CBOKo
KoopAauHaTty cumtas oT nesoro Gepera) yn no wupuHe pekn. CymmapHbii koaddunumeHT

CKOpPOCTM CaMOO4ULLIEHNA ONA pacCMaTpuBaeMoro BelwecTsa, npuwiegliero B KOHTpOJ'IbeIVI
CTBOp C peqH0|7| BOZOW U C BOAAMM UCTOYHNKA MOXET UMETb pa3nnyHble 3Ha4YeHuA.

Ksp — rapaHTUPOBaHHbLIM CyMMapHbIN KOS PULMEHT CKOPOCTU caMo-

OYULLIEHMST BeLLecTBa, MOCTYMNUBLLErO C BbILUENEXallero y4acTka peku B y3-
nosow cTeop, 1/cyT;

Cm(nz) — KOHUEHTpauus BellecTBa, OOHapPY)XEHHOro B M-M WUCTOYHMKE,

10 KOTOPOW pearbHO MOXeT NMPOUCXOANTb CHUXKEHNE ero coaepXaHus B Boae
BOJOTOKA Ha PEYHOM Y4acTKe HVDKe 3TOro MCTOYHMKA, Mr/am>;
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Ky, — rapaHTMPOBaHHbLIV CyMMAaPpHbIi KOIMULIMEHT CKOPOCTU Camo-

OuMLLIEHMST BELLeCTBa, MOCTYMNMBLUENO CO CTOMHbIMM BOAAMW M-FO MCTOYHUKA,
1/cyT;
Ty, — BpeMsi nepemMmeLleHns BOAHbIX MAcc OT MECTOMOSOXEHUSA UC-

TOYHMKA BeLlecTBa 0O KOHTposnbHoro cteopa (B popmynax (75)—(77) ot y3-
NOBOr0 0 KOHTPOJSIbHOMO CTBOpA), CYT.

[[apaHTMpOBaHHbIe CyMMapHble KO3I(MULMEHTbBI CKOPOCTU CaMOOuu-

LeHnAa BeecTBa /(s ) Ksm cnenyeTt ncnosib3oBaTtb AJ14 pacyHeToB TOJIbKO B

TOM criyvae, ecnv OHM NoslydeHbl Mo AaHHbIM HabnaeHW Ha paccMmaTpu-
BaemMoM BOAHOM obbekTe. Cnocobbl onpegeneHna cyMmapHbix Koadduum-
€HTOB CKOPOCTW CaMOOYMLLEHUS XMMUYECKMX BeLecTB No pesyrnbTaTtam Ha-
TYPHbIX HabnaeHNn MOXHO HanTu B [18].

HasHayeHne 4YncreHHbIX 3Ha4YeHUn napamMmeTpoB Cp , C nve-

(hz) * ~mnz)

eT bonbwoe 3HaveHne. Kak npaBuIio, oHM OO0JTXHbl Ha3Ha4YaTbCA B pe3yJibTa-
T€ aHalJln3a KavyecCTBa pevHbIX BOO Ha BCEM pacCMaTpmnBaeMoM i-M ydacTKe u
ObITb HMXE UNnK paBHbIM KOHUEHTPaunn Cm/n'

MapameTp Wy, AN Ka)KOOW - BepTUKanM B KOHTPOMNbHOM CTBope (Ons

N-X YCNOBHO TOYEYHbIX BbIMYCKOB, XapaKTepu3yrLLMX copMMpOBaBLLEECS CO-
AepxaHue BelecTa B peke B y3I0BOM CTBOpe, — 370 ByAeT napameTp ¢/ ., ;

ANS N-X YCNOBHO TOYEYHbIX BbIMYCKOB, XapakTepM3YHOLLMX B Y3ITIOBOM CTBOPE UC-
TOUHUK BeLLieCTBa, — 310 ByaeT napameTp ¢/,,..) ONPeaensioT no (opmyne

Q. —y e
wa” - * * = * * exp | = (yK’{ yn )* a4 +
Km\/”VDmeDme Ukm Lic 4yDmeDmeLK
+y )20 (ZB; V=Y )ZU/*(
+ exp—(yK,{ y”)* Km | yexp | - "oy i
4y D e D yemlx 4y D em I
* 2 *
4y Dy km D Ly
(25 —y.+yJ2U* 05" v v 2y
Km Km 2B : U
rexp |- A v | A y’(’*y”) L, (78)
4 D1 a4 D 1

roe  Q_ — pacxof, BoAbl B CEIMEHTE Y3IOBOro CTBOPA; MpW Hanu4um oTKop-
PEKTMPOBaHHOrO pacxoja B CerMeHTe y3roBoro cteopa napameTp Q, 3ame-

HstoT Ha Q. , M/c;
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Y ;— PacnornoxeHue j-i BepTikany (LeHTpa cermeHTa) B K-M KOHTPOIb-

HOM CTBOPE Ha paccTosiHuK OT neBoro bepera, Mm;
Y — pacronoxeHie cepeauHbl N-ro cerMeHTa B Y3MoBOM CTBOPe (Ans

HanopHoro wunu pacceuBatowero cébpoca - B CMeLEHHOM HOBOM Y3SIOBOM
CTBOpE) OT nesoro bepera, Mm;
*
Y, — NonpaBoYHbIM ko3thUUMEHT AnsA napameTpa D
yKm
YaHWUIO MPUHNUMAETCA PaBHbIM €ANHULE);

*
Dme — CpefHeB3BeLLeHHOe 3HavYeHne KoadbdmUmMeHTa nonepeyHon amc-
NepcuUn Ha yyacTke peku Mexay m-mM UCTOYHMKOM BEeLLeCTBa U KOHTPOJSIbHbIM
CTBOPOM, M/C;

LK — paccTtodaHne mMexagy y3sioBbiIM CTBOPOM U K-M KOHTPOJSIbHbLIM CTBO-

pOM, M.

Obsa3aTenbHbIMM YCNOBUAMU UCNONb30BaHUsa dopmyn (74), (78) sBna-
loTCA cnepyrowme:

- ecnu B pesynbTaTe pacyeTa 3HadeHne C Kk OKasarnocb bornbLie Mak-

*

yKm (no ymon-

CAMALHOTO 13 3HadeHnt Cp,, un Cp,, To €, NPUpaBHUBAIOT K GorlbLueMy
N3 3TUX MaKCUMarbHbIX 3HAYEHWUI;
- ecnu (6e3 yyeTa cyMMapHbIX KO3 PULNEHTOB CaMOOUNLLEHUS)

Npe

chm +Oc” 1) )y Cpn
C

jKimax) = It Q.

, (79)

TO BO BCeX j-X BEPTUKaNdAX B pacCcMaTpmnBaemMom K-m KOHTPOJIbHOM CTBOpE€E
(3D,er MMEETCA B BUOY Hann4yue yCJ'IOBVIIZ NpakTn4eCckn NOoJiIHOro cMeLleHuns
pPe4HbIX N CTOYHbIX BOD,)

Npc
C chm + 2 CpnOC/
= , 80
JK C/m+200/ (80)
roe C/.K(max) — MakcuMmanbHasi KoOHUeHTpauus BellectBa K-M KOHTPOSIbHOM

CTBOPE PEKUN HMXKE MCTOYHWUKA BELLLECTBA B Y3NTOBOM CTBOPE;
C,, — KOHLEHTpaLMsl BELLECTBA B M-OM UCTOYHUKE;

N pc — 4ncro BblgeneHHbIX CErMEHTOB Ha NpeablayLleM nepes paccmar-

pUBaEMbIM y3510BbIM CTBOPOM PEYHOM y4acTKe.
Bo Bcex cnyyasx, crnegyeT NnpuHMMaTh, YTO Yigin =1, ecnu B pe3ynbTa-

Te pac4yeToB no gopmyne (78) 6yaeT MMeTb MECTO yCrioBue
Yin >1. (81)
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[Mpn pacyeTax ¢ y4eTOM CyMMapHbIX KO3(PPULMEHTOB CaMOOUULLEHUS B
dopmynax (79), (80) cneayeT NPoOBECTU COOTBETCTBYIOLLME 3aMeEHbI NapamMeTpa

C,n Ha C;n, n Cmn Ha C;,, cornacHo copmynam (76), (77). B cnyyae Hanu-

YNt N3MEPEHHOTO (PaKTMHECKOr0) 3HA4YEHMS pacxoda pPeYHoOn BOAbl B Y3r0BOM
CTBOPE BbIMOSTHAOT YTOYHSAIOWME pacyeTbl NapameTtpa Oc(,-_1) no copmyne
(52), a napameTp Q; , 3aMeHAIOT Ha NapameTp Q; , no chopmyne (56).

6.5 B cnyyae nocTynneHus paccMaTpMBaeMoro XMMMUYeCKOro BeLecT-
Ba BHYTPW BbIOENEHHOro i-ro yd4acTka peku ¢ BogamMu HebosbLoro npurtoka
NN co cOPOCOM CTOYHBbIX BOA C HEDOMbLUMM PacxodoM pacyeT U3MEHEeHUs
cogepXxaHnsa BellecTBa BHWU3 MO TEYEHUIO PEeKWU BbIMOMHAKT C y4eTOM cre-
ayrowmx ycnosun. CermeHTbl, obpasyemMble UICTOYHUKOM BeLecTBa, YCrOBHO
pasMeLLalT B COOTBETCTBYHOLLEM MecTe (CTBOpe) pycrna pekn 6e3 nameHe-
HWA ero napameTpos. [lanee BHWU3 MO TEYEHUIO PeKN NS KaXOoro BblOereH-
HOrMO KOHTPOJSIbHOIO CTBOPA pacCYMUTbIBAIOT CPeHEB3BELUEHHbIE XapaKTepu-
CTUKN pycna peknm C y4eTOM AOfMH BblAENEHHbIX MOoAy4acTKOB C pa3HbiMU
MOP(POMETPUYECKMMN XapaKTepucTnukamm cornacHo dopmyne (43) (npwm
MOSIHOM OTCYTCTBUWM BblAENIEHHbIX MOAYYACTKOB WMCMOSb3YHTCA NapameTpbl
pycna peku B BEPXHEM Y3/IOBOM CTBOPE paccMaTpMBaEMOro y4acTka).

MpumeyaHune — PaccenBaroLime BbIMyCKN CTOYHLIX BOA C HEOOMbLIMM pacxodom
npeasapuTenbHO NpeBpaLlalT B YCIOBHbIE COCpeoTOYeHHble COPOChI C UCMOMb30BaHK-
emM copmyn (22)—(32).

Ona pacyeTta k03OPUUNEHTOB CMELLEHUS Wy KaXkablh M- UCTOYHUK

paccmaTpvMBaeMoro BellecTBa pa3buBatoT Ha onpeaeneHHoe YMCro YCIOBHO
TOYEYHbIX BbIMYCKOB (B BMOE CErMEHTOB B PYCNe PEKU B CTBOPE BrnageHUs
3TOro UCTo4YHMKA), obLiee Ymcno kotopblix N, onpenensioT no dopmyrne

N, = Ns-Qm (82)

* )

* *
Bs 'H3 "Us

roe napameTpbl B: : H3* : U: ABNSAIOTCA CpedHEeB3BELIEHHbIMU 3HaYeHs MU B
3aMblKatoLLLeM CTBOpPE BbllLenexallero nogyvyactka peku (ecrnv 1akoBow Bbiae-
neH) nepen cbpocoM CTOYHbIX BOA (UNKU BNnageHWeM Nputoka) Unm saHa4eHnamu,
YCTaHOBIEHHbIMW B Y35TOBOM CTBOPE paccMaTpmMBaeMoro i-ro y4acTka peku;

N, — 4ncno cerMeHToB B Y3r1I0BOM CTBOpPE paccMaTpmuBaemoro i-ro y4acT-
Ka peku (4ns NnepBoro y4acTka — YNCMO CErMeHTOB B (DOHOBOM CTBOpPE, AN ApY-
MMX Y4aCTKOB — YNCMO CErMEHTOB B COOTBETCTBYHOLLEM Y3IOBOM CTBOpE).

Bce 3HauveHnsa N,,, onpegensemsble no dopmyrie (82), cnegyeT okpyr-
NATb A0 Lenoro yicna.

PaccTosiHne B ceveHun pekun oT nesoro bepera 0O cepeauHbl KaXaoro
N-ro yCNOBHO TOYEYHOrO BbIMycka )/, BbIYMCHSIOT C MCMOMNb30BaHNEM Crie-

ayowmnx popmyn.
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PacctosiHme ot nesoro Gepera 4O cepeauvHbl NEPBOro YCrOBHO TOYeY-

HOrO BbIMyCKa M-ro MCTOYHWKA BelecTsa J ,, M, 6yaneTt paBHO
Yp=Ym-05BcNpm+1), npn y <0585, (83
rae y = — PaccTosHWE OT FeBoro Gepera 4O M-ro NCTOYHMKA BELLECTBA;
Npw BbINyCKe HEMNOCPEACTBEHHO C NeBoro bepera y, = 0, c npaBsoro 6epera —

*
ym= 53 , M (3,El,er YCIMOBHO MNMPpUHUMaeTCA, 4YTO C6pOC M-ro NCTOYHUKa npo-

NCXOOANT KaK Obl B 0OQHY TOYKY CEYEHUS PEKN C NOCneayrLwmnM pacluMpeHnem
3arpsi3HEHHON CTPYM MO LUMPUHE PEKU, T.e. 3arpsi3HEHHbIN NOTOK OT UCTOYHMU-
Ka BellecTBa Kak 6bl pasBopadmBaetcsa Ha 90 rpagycoB u, ecnu Y= 0, 10

1-1 CerMeHT noToKa CTOYHbIX BOJ, YCMOBHO ByAeT HaxoaAuTbCHA B 1-M CerMmeH-
Te peku y nesoro bepera, a NnocnegHnn, COOTBETCTBEHHO, B N, - M);

B,— wvpnHa ogHOro cermeHTa B y3ri0BOM CTBOpPE, M, pacCyMTbiBaeTCH
no coopmyne

(84)

*
roe 53 — CcpeaHeB3BeleHHoe 3Ha4deHue LWNpuHbl peKn BbllLe paccMaTpu-
BaemMoro MCTo4yHuKa BellecTtBa (ecnw €CTb Takue ﬂ,aHHbIe) U WinMpmHa pekun

B BEPXHEM Y3/I0BOM CTBOPE 3TOr0 ydacTka, M;
Ecnn okasanocb, 4To yp <B,, 1O npuHumatoT

y, =0,58, . (85)

PacctosiHne B cedeHnn pekun oT neBoro 6epera go cepenuHbl KaXxgoro

N-ro, Ha4YMHasi co BTOPOro, YCMOBHO TOYEYHOrO Bbifycka )/, M, M-ro UCTOY-
HMKa paccMaTpMBaEeMOro XMMMUYEeCKOro BeLLLeCTBa COCTaBUT

v, :yp +N/. B,., (86)

rae N, — Homep o4YepeaHOro yCrnoBHO TOYEYHOro copoca u3 nx obLuero Ko-

nnyectea N, .

Ecnn cbpoc MCTOYHMKA BeLLLECTBA OCYLLECTBISIETCS B YaCTb CEYeHUst
pekn bnmxe kK NpaBoMy Gepery peku, T.e. B COOTBETCTBUN C YCITOBUEM

y_>0585,, (87)

TO PaccTosiHMe Y ,, M, OT NeBoro 6epera 40 cepeauHbl NEePBOro YCNOBHO

TOYEYHOrO0 UCTOYMHWKA OO0 CEpPeAuHbl NEPBOro YCrIOBHO TOYEYHOr0 M-ro MC-
TOYHMKA paccyYUTbIBaOT Mo hopmyrie

Yo=Y, —B: -(Nm +0,5) (88)
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PacctosiHne ot neBoro 6epera 4o cepeauHbl N-ro, Ha4nMHas co BTOPOro,
YCITOBHO TOYEYHOro BbIMyCKA M-FO MCTOYHMKA, PAaCMOSIOKEHHOro OGnmke K
npasomy Gepery ), M, onpeaensioT no gopmyre (86).

Pacxoa BoAbl B OHOM YCIOBHO TOYEYHOM BbINYCKE §,,,, M°/C, M-TO UC-
TOYHMKA BbIYUCNAOT Mo hopmyne

=T - (89)

I'Ipl/lmeanme - KOHLI,eHTpaLI,VIFI BelwleCtBa B KaXXoOM YCJ1I0BHO TOYE4YHOM BbIlNYyCKe
M-ro UICTOYHMKA CHMTAETCA OANUHAKOBOW, paBHOVI Cm.

PacueT koadpduumeHTa cmelleHus Y,; BOA M-TO UCTOYHWKA B K-m

KOHTPONbHOM CTBOPE B j-Oi BEepTUKanu Ha paccMaTpuBaeMoM i-M yyacTke
BbINOMHAOT No dopmyre

N/77
Yy = 229 , (90)
nK/'
rae Nm — obulee YnMcno CerMeHToB, 3aHMMaeMbIX M-M HEDOMbLIMM UCTOM-
HUKOM paccMaTpmnBaemMoro XxmMmM4yeCcKoro BeLllectea B pycClie peKku.

2 *
W — 9 mn exp| — (y*K/ _yn*) Ysm
n, . * * * *
K 2HKm\/7TyDmeDme Ukm Lkm 4yDmeD)/KmLKm
(y +y )2U* (25* V=V jZU*
+exp| — fj n’ Km + exp| - Km -~ K n Km N
4 D, L ’ i
yDme yYKm=Km 4VDme DmeLKm
* 2 * * 2 *
(_ZBKm_ijernj (o (25Km—ij+ynj Uk
+exp| — - - + exp| — _ _ +
Yp Dkt 4 D, L
Dme yKm~=Km 4 Dme YKm=Km

* 2 *
( —2By, Vi Y. ) Yk
+exp| — * *
4y D L
D Km™—Ki
K yKm™=Km

MpumevaHne — 3Be3ao4ka y napameTpoB, XapaKTEPUIYIOLLNX PYCrio pekun, 06o-

3Ha4aeT, YTO OHM BepyTcs Kak cpeaHEeB3BELUEHHbIE C YY4eTOM BblAENEHHbIX N0 Mopdo-

MEeTPUYECKUM XapaKTePUCTUKaM Noay4acTKOB PEKM.

(91)

Ob64aszaTesnibHbIMK YCIOBUSIMU UCNOSb30BaHUs popMysbl (91) aBnsatoTcA

cnegywouwme: ecnu > 1, To cnegyeT nNpuHUMaTb Y, = 1; ecnu B pe-
n, . \/
Kj

43



PL 52.24.622-2019

3ynbTaTte pacyeTta B 3aJaHHOM CTBOpEe MaKCMMalsibHOE U3 BCEX 3Ha4YEeHUn

WK_ COOTBETCTBYET HEPABEHCTBY
/

q
Ykimay < =" , (92)

* *
km H km U Kkm
TO MPUHUMAETCS, YTO AN BCEX 3HAYEHUIA y . B ITOM CTBOPE M APYIUX HU-

/
xesexawmx o ovepenHoro y3sioBoro cteopa

qm

Y= (93)

* * * *
B km H km U Kkm
I/ICl'lOﬂb3yF| noJjtydeHHble 3Ha4YeHUA QUK_ , PaCCHYUTbIBAOT KOHLUEHTpaLUnn

Y

BeLLleCcTBa B KaXaoW j-i BepTukanu B K-M KOHTporibHOM cTBope C i Mr/am®,

HKe paccMaTpyMBaeMoro M-ro UCTOYHMKA Ha OCHOBE paHee MOoMyYeHHbIX
OaHHbIX O 3TUX BepTuKanen B CBA3M C BNMsAHMEM (POHOBOTO coaepKaHus
BelllecTBa M BNUsiHUA COpPOCOB 3TOro BeLLECTBa OT APYruX Bblllenexalimx
NCTOYHMKOB MO dhopmyre

* =Kep T *
CK/' - CK/’ +[Cm(n2)+(cm _Cm nZ)je e _CK/ ]"UK/', (94)

* )
rae CK/ — KOHUEeHTpauusa BelwecTtBa B |- BEPTUKAJIM B pacCMaTpmnBaemMom

K- M KOHTPOJSIbHOM CTBOPE HWXE M-ro UCTOYHMKA cdopmMmpoBaBLLAsica 3a
CYET BNUSHUA (POHOBOM KOHLEHTpaLMM M CyMMapHO OT Kaxgoro npenblay-
LLIero UCTOYHVKA BELLECTBA Ha paccMaTpUBaAEMOM i-M y4acTKe peku, Mr/am>.

MpumeyvaHune - lMpegnonaraetcs, YToO Cm(nz)é C,,; N0 yMON4YaHuO NpUHUMa-

eTcd, uto C =0.
m(nz)

[MocnenoBaTeribHble pacyeTbl KOHLUEHTpauMM BelecTBa Mo yyYacTkam
pekn no cpopmynam (44)—(94) npuBOLAT K NOSTYYEHNIO UCKOMOW KOHLEHTpa-

UMM BellecTBa CK/: C(b’XB 3afaHHOM Ans nepecyeta oOHOBOM CTBOpPE ne-

pen paccMatpuBaeMbiM (3a@aHHbIM) BbIMYCKOM CTOYHbIX BOZ, PacCrnosiOXeH-
HOM B COOTBETCTBUM C BOOAHOCTbIO PeKM Ha paccTtosiHum 0,5 nnu 1 KM Bblwe
cbpoca. lNpn Hanuuum B CEYEHUM KOHEYHOro (POHOBOrO CTBOpA OTiMYato-
LLMXCA Opyr OT Apyra KOHUeHTpauun BelecTsa CK/. (Hanuyme CTpymHoOM 30-

*

Hbl) B Ka4vecTtBe b.X BbI6VIpaeTCF| MaKkCcumMmaribHaa U3 HUX.

MpumeyaHue — [Ana pacyeTta 1 NOCTPOEHUS NPOAOSNBLHOIO NPOUNS N3MEHEHNS
KOHLIeHTpaumn BeLlecTsa No ANIMHE BCEro BblAEMNEHHOro yyacTka pekn pyKoBOACTBYHOTCS
P 52.24.811.

44



PO 52.24.622-2019

7 lMopspgok 3anpocoB M OTBETOB 00 YCrOBHbIX (POHOBbIX
KOHLeHTpaLuaX XMMNUYECKUX BelecTB

7.1 B cootBeTcTBMM C [4] NpOeKTHaa unu gpyras 3anHTepecoBaHHas
opraHusaumsi, KoToOpown Anst HOPMUPOBaAHUSA COpPOCa CTOYHLIX BOA UMK peLle-
HUS OPYrMX BOAOXO3ANCTBEHHbIX BOMPOCOB HeobXxoaumbl cBeaeHust 0b yc-
NOBHbIX (POHOBbLIX KOHLIEHTPAUMUAX XUMUYECKMX BELLECTB B OnpeaesieHHOM
CTBOPE PEKM UK BEPTUKANM BOLOEMA, MOXET HanpaBnAaTb 3anpoc B noase-
AOMCTBEHHOE ydpexaeHne Pocrngpometa, pacrnofioXXeHHoe B UHTepecye-
MOM pErnoHe.

7.2 B 3anpoce 06a3aTenbHO yKasblBatoT:

- HasBaHWe N BeOOMCTBEHHAsA MpPUHALNEXHOCTb 3anpalumBatoen op-
raHm3aumu, ee nNoYTOBbIN aapecC;

- NpuynHa 3anpoca (NPOEKTUPOBAHME HOBbLIX UMM PEKOHCTPYKUUS Cy-
LLIECTBYIOLLIMX OYUCTHBIX COOPYXEHWUN, pa3paboTka npoekTa npeaenbHo [0-
nycTumoro cbpoca CTOYHbIX BOA WMAWM HOPMaTMBOB OOMYCTMMOrO MpuBHOCA
BewecTBa Ha BXY peku, nepeHeceHne MeCTOMNONoXeHNs cOpoca CTOYHbIX
BOA4 M Ap.) C YKazaHMeM HanMeHOBaHNSA opraHu3auumn unu npeanpuaTns, ans
KOTOpbIX TpebyeTcsa paccuntaTb YCNOBHblE (POHOBbIE KOHLUEHTpPaUUU XUMU-
YeCKNX BELLECTB;

- HasBaHMe BOAOTOKa Unn BoOgOEMA U TOYHOE MECTOMNOSIOXEHME HA HEM
CTBOPOB WM BOOOXO3ANCTBEHHOrO y4acTka, MO KOTOPbIM 3anpaluMBaroTCs
cBefeHnsa 06 yCnoBHbIX POHOBBLIX KOHLEHTPAUMNAX XMMUYECKUX BELLLECTB;

- nepeyeHb BELLECTB, SIS KOTOPbIX HY)XHO paccyuTatb YCrnoBHble (o-
HOBbIE KOHLIEHTpaLnW.

C uenblo paccMOTPEHMA U aHanusa BCEN UMEIOLLENCS UCXOOQHOW WH-
dopmaunmn ana pacyeTta YCNoBHbIX (POHOBbLIX KOHLEHTpaLMA BELWeCTB 3auH-
TepecoBaHHbIE OpraHM3aunm MoryT nepegaTtb C 3anpocom 06 ycrnoBHbIX ¢o-
HOBbIX KOHLEHTpaUMsaX UMEKLLINECH B UX pacrnopsiKkeHUn CoOCTBEHHblE pe-
3ynbTaTtbl MOPOXMMUYECKNX HaONIOAEHUN Ha paccmaTpyuBaeMOM BOAHOM
o0bekTe ¢ ykazaHnemM MeCTOMNOoNoXeHus oTbopa npob Boabl U UCMNOSNb30BaH-
HbIX METOAOB XMMWUYECKOro aHanmsa.

7.3 Pac4eT yCroBHbIX (OOHOBbIX KOHLIEHTPpaUnMn XMMUYECKNX BELLLECTB B
BoAe BOAHOro obbekta B nogBedoOMCTBEHHOM yuypexaeHun PocrmgpomeTa
BbIMNOSTHAOT B COOTBETCTBUN C HACTOSILLMM PYKOBOOSALLMM AOKYMEHTOM.

7.4 CBepgeHnsa 06 ycrnoBHbIX (POHOBbLIX KOHLEHTpaUMsX XMMUYECKUX
BeLleCTB BblJalOTCA B TeYEHME MECsiLa CO AHS NoslydeHna 3anpoca.

[Mpn HeobxoaAMMOCTM NMPOBEAEHUSI OOMOMHUTESNbHLIX HabMOEHUN Ha
BOOHOM OObeKTe CpOKM Bblgaun cBefeHun 06 YCroBHbIX DOHOBLIX KOHLLEH-
Tpaumsix XMMUYECKNX BELLECTB, a Takke BOMNPOCbl (PHAHCUPOBAHUSA OpraHu-
3yeMblx paboT cornacoBbIBaOTCS OpraHu3aunen-3akasymkoM C COOTBETCT-
ByHOLLUMM nogpasgeneHmem Pocrngpomera.

7.5 Matepuanbl ¢ pacyetaMn YCNOBHbIX (POHOBbLIX KOHLEHTpauun Xu-
MUYECKMX BeLLecTB ANns yctaHoBreHna cootsetcteeHHo HOC n HOB peko-
MeHayeTca odpopMnATb Mo dpopMam, ykasaHHbIM B npunoxeHuax E, XK.
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[MpencraeBngemMble pesdynbTaThl pacyeTa yTBepXaarTca HavanbHukom drby
«YI'MC» unu ero cpunuana.

Konuu BblgaHHbIX JOKYMEHTOB COXPaHAKTCA COBMECTHO C 3arnpocamu
notpebutenen o6 ycrnoBHbIX POHOBLIX KOHLEHTpauusax B ['mapomeTtdoHae
OIrbY «YIMC» unn ero cdounmana B TedeHne gecatu net, martepuansbl, Ka-
calLwmecss yCTaHOBNEHNA YCNOBHbIX (POHOBLIX KOHUEHTpaLMA XUMUYECKNX
BewecTB ans HOB, — B TeyeHune 30 ner.

7.6 3anpocCkl U OTBETbI PEMMCTPUPYIOTCA B XXypHare, COCTaBfIEHHOM MO
doopme, NpuBeaeHHOWN B NPUIIOXKEHUN U.
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MpunoxeHne A
(o6s3aTenbHoe)

UHcTpykuua k nporpamme «'XM-coH3»
NMopsaaok npoBeAeHUs pacvyeToB YCIOBHbIX (hOHOBbLIX KOHLEHTPaLUK
XMMMUYECKUX BeLLECTB B BoAe BOAHbIX 0OBHEKTOB ANA yCTaHOBNEHUs
HOPMaTUBOB AO0MNYCTUMbIX COPOCOB CTOUYHbLIX BOA,

A.1 OGwme cBegeHNA O NporpaMmme

Mporpamma «I"XM-doH3» paspaboTaHa B COOTBETCTBMM C MNONOXEHUAMMU
HacTosILero pykoBoasdwero OokymeHTa B cpefe Borland Delphi 7 n moxeTt
paboTtaTtb noa ynpasneHnem onepaunoHHon cuctembl Windows sepcun 7, 8 n 10.

[Mporpamma npegHasHavyeHa And pacyeTa YCroBHbIX (POHOBbLIX KOHLEHTpa-
LU XUMWYECKMX BELLECTB NO AAHHbIM, MOMYyYEeHHbIM B CTBOpax CUCTEMATUYECKMUX
rMOpPOXUMNYECKMX HABNOOEHNNA.

[na paboTtbl ¢ nporpammon TpebyeTcs BBOA, pe3ySibTaTOB XMMUYECKOro aHa-
nn3a npob Boabl B )OHOBOM CTBOpeE (BepTukanum) BOgHOro obbekra 3a uHtepecye-
MbI nepuog HabnoaeHun. Beoa AaHHbIX MOXHO OCYLWECTBUTb C NMOMOLLbIO Kna-
BMaTypbl NN UCNOMb3YSA cneumanbHbin hans, chopMmnpoBaHHbLIM ANA pacyeTa yc-
NOBHbIX POHOBLIX KOHLUEHTpaunn B MHopmauymoHHon cucteme «Imgpoxum MK» n
cogepxalumnm Heobxoanmyro MHopmMauuio.

[ns BBOAA AaHHbIX C KNaBMaTypbl NPOU3BOANTCS 3anyCck NporpamMmbl B COOT-
BETCTBUM C npaBunamu paboTbl ¢ NpunoxeHunsamun B cpege Windows.

[Ana HopManbHOW paboTbl NporpaMmbl HEOHBXOOMMO NMPOBEPUTL (HACTPOUTb)
napameTpbl oTobpaxeHust ymucen (cm. B [K pasgenbl «llaHenb ynpaBneHusa» -
«HacTponka A3bIKOBbIX MapamMeTpoB, NPeACTaBfeHUs Yuces, OEeHEeXHbIX eguHuL,
BpemeHn n gat». Ona Windows 10 — «[laHenb ynpasneHus/Yacbl, A3blK, peru-
OH/PervoHanbHble cTanHgapTbl/MIameHeHne opmaToB AaTtbl, BPEMEHU U 4u-
cen/JononHuTteneHble napameTpbl/Mucna):

- pasgenuTenb uenon n gpobHoN YacTu Ynucna — AecAaTuyHas TouKa;

- pasgenuTenbs rpynn paspsaoB — AOSHKEH OTCYTCTBOBATb;

- rpynnupoBKa undp no paspagam — oSHKHa OTCYTCTBOBATb.

PekomeHayeTcs co3gatb sipriblk Ha pabovem ctone ans yaobHoro 3anycka
nporpaMmmbl ans pabotbl. Co3gaHue sipnblka BbINOSTHAETCA CTaH4APTHbIMU AENCT-
BUsiMn paboTbl B Windows.

A.2 BBog UCXOAHbIX AaHHbIX C MOMOLLIO KNaBUaTypbl

3anyck COonpoBOXJaeTCA MNOosIBIEHMEM Ha MOHUTOPE T[JIaBHOW 3JKpPaHHOW
doopMbl NporpamMmel, NpeacTaBrneHHoN Ha pucyHke A.l.

MpumMmevyaHune — [aHHyo NporpamMMy 4alle BCero Ucrnonb3yT Ans onpeneneHms yc-
NOBHOM (POHOBOW KOHLEHTpaLMM Ha BOAOTOKaXx (PeKW, KaHanbl), rae BaxkHbIM SIBMSIETCH Bblae-
NEeHne XapakTepHbIX CTPyn (KOHTPONbHOW U JOMNONHUTENBLHOW). B cnyyasix, koraa pacyeT Be-
AyT Ana opyroro Tmna BogHoOro obbekra (o3epa, BogoxpaHunuiia, 6onota, npubpexxHble 30HbI
MOpeW), TO BblOENEHHYIO AN pacyeTa XapakTepHy 30HY BOLHOro O6bekTa, NpUBA3aHHYIO K
COOTBETCTBYIOLLEN (POHOBOW BepTuKanu HabnwogeHus, onsa eanHoobpasvs npefcraBreHus
dopM NporpaMmmbl YCIIOBHO CYMTAKOT KOHTPOMBHOW CTPYEN.
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PucyHok A.1 — maBHaga akpaHHasa popma nporpaMmmbl

HaxaTtne KHonkn «[1pobbi» NO3BONSET OTKPbITb SKPAHHYO dOpPMY nporpam-
Mbl «B800 U KoppekmupoeKka OaHHbIX 1o omaoesibHbIM ripobam e00bl», NpeacTas-
NEHHYI0 Ha pUCYHKe A.2 Ons nocneaoBaTesibHOro 3aHeceHUsa MHpopmaunn B Buae
pe3ynbTaToB aHanusa no oTAenbHbIM Npobam BoAbl. Ta bopma COCTOUT U3 ABYX
naHenen: naHenb «JaHHble mekyuwied rnpobbi» 0N BBOAA NapamMeTpoB Henocpea-
CTBEHHO Mpobbl 1 naHenb «[aHHble rokaszamersnel mekywel rnpobel» Ans BBoAa
AAHHbBIX MO XMMUYECKUM BeLLLeCTBaM, BXOASLLMX B COCTaB aTon npobbl. [1ns BBoAa
AaHHbIX Ha 1-1M naHenun cnefyeT obsasaTenbHO HaxaTb KHOMKY «Hoeas rpoba» v
3aTeM 3anofiHUTb OKHa pefaKkTUPOBAHUA AaHHLIMWU NS HOBOW Npobbl BoAbl (064-
3aTenbHO BBOA YMCeN HEOBXOAMMO HavYMHaTL C CaMOro Havana OkHa BBoa napa-
meTpa). [pu 3TOM roAabl ykasblBalOTCA B BUAe 4YeTblpex3dHayHbliX undp. B okHe
«[aHHble nokazamenel mekyuwel npobbl» 3annCbiBalOT KOHKPETHbIE pe3ynbTaThbl
XMMMYECKOro aHanuaa otaenbHblx Npob Boabl. C 3TON Lenbio paaomMm B peaakumoH-
HOM OKHe «Bbibepume rnokaszamesib» HaXMMalOT KHOMKY-CTPENOYKY U B CAMUCKE Mo-
KasaTtenen BblbUpaloT MHTEpecyeMbl nokasartens. [anee, B pedakLMOHHOM OKHe
«Bsedume 3Ha4yeHue roka3zamersisia» BBOLAT YMCNEHHOE 3HaveHne BblbpaHHOro
nokasatens (gpobHas 4YacTb 3Ha4YeHUs 3anucbiBaeTcs nocre Touku). Haxatue
KHOMKN «Bgecmu» no3sonseT 3adpukcupoBaTb 3anncaHHyro MH(OPMAaLUIO B OKHe
Tekylwlen npobbl. NMocne BHeceHWsa Bcex OaHHbIX NO Tekywen npobe eé cnepyet
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BHECTM B (hOpMMPYEMBIN CNUCOK NPOo6 HaaTuem KHOMKN «BHecmu 6 criucok». [a-
nee onepauuio MNOBTOPSKOT C HaxaTus KHonku «Hoeasi npoba». CocTaBnEHHbIN
cnncok npo6 Boabl 3anucbiBaOT B OTAENbHbIN dann KHonkon «3anucame 8 ghalny,
C COOTBETCTBYHOLLNM MPUCBOEHNEM EMY CBOEIO MMEHU C pacluMpeHmnem «*.dat».

B npouecce cdopmupoBaHuna cnncka npob Boabl NONb3ysAcb kHonkamu « Crie-
dyrow. npobax», «llpedkid. npoba», «Ydanums npoby» “Beecmuy», «YOanums» no-
KasTesNb, a Takke KypCcoOpoOM “MbILLKN” MOXHO nepemeLlatbeda no npodam n Koppek-
TMpOBaTb BBeAEHHYIO MHGopMaunio. OTKoppekTupoBaHHyto npoby crnenyet «BHe-
Cmu 8 CrucoK» ANSA TEKyLLero pacyeTta 1, ecnun 31o noTpebyetca ana gpyrmx pac-
yeToB, «3anucame 6 ¢halisiy, C COOTBETCTBYIOLLMM MPUCBOEHNEM OTKOPPEKTUPO-
BaHHOMY CMMCKY Npo6 HOBOroO MMEHU C paclumnpeHmem «*.daty.

Q Beog v KOppeKTMPOBKA AaHHBIX NO OTAENEHBI Npobam Bogsl - O ot
II] - BCEMD MNPOS B CNIMCKE Janucate B gain | Bbixon |
I - HOMEep TekYWeH NpoGs JHNaHHeEe Nokazarenei Texkyuwei NpoGe:

) MokazaTens JHaYEeHHE
IHNaHHue TEKyWeil Npo6w:
BrigepuTe
HDMEpHFMC—I NokazaTenk:
KoopauHaTHEIRA HDMep—I |
Mon- 1 EeenuTe sHAYEHME
bdacau - NoKazaTens:
IeHk - I
Bpersa -
HDMprHpHanaFXS—I EBECT“|
TR skypHana <3 - r- HnﬂnMThl
H1cno NokasaTensd B Npo6e - ID
3anoMHUTE

Hoeasa npoGa |

CrNUCOK
noKkazareneM e
npoGe

| lNpeawa npoGa I

BHecTH B CNUCOK

Cnengmuanuﬁﬂl

HﬂﬂﬂuTbnpDEHl

PucyHok A.2 — DkpaHHas oopma nporpamMmmbl AN BBOAA U KOPPEKTUPOBKN OaHHbIX
no oTAenbHbIM Npobam Boab!

A.3 BBoa u wucnonb3oBaHue ¢annoB, copgepxawmx UHdopmauuio
O pe3ynbTaTtax HabnraeHMN Ha BOOHOM OObLeKTe

Ecnn dann ¢ uHdopmaumen no npobam Boabl 6bin NOAroTOBMEH paHee (B
AaHHOM nporpamMmHoM cpeactee unu B «lnmgpoxmmllK») B rnaBHOM 3KpaHHOM
dopme nporpammbl (pUCYHOK A.1), HaxXmmatoT KHOMKYy «Omkpbime ¢halsn». B OT-
KpbiBWeMcs ctaHgapTHoM ana Windows okHe Bbibopa katanora 1 ¢hanna Ha cooT-
BETCTBYIOLLEM XECTKOM OUCKE OTbICKMBAOT U BbIOMPALOT (OTKPbIBAKOT) HY>XHbLIN ANS
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pacyeTa YCNoBHOW (OOHOBOW KOHUEeHTpauun BellecTBa ann € paclinpeHnem
«*.dat».

Ecnn TpebyeTcs BbINOMHUTE NPOCMOTP WM KOPPEKTUPOBKY OAHHbIX B OT-
AenbHbIX npobax BOAbl, TO C MOMOLLBI KHOMKU «[1p0obbl» 3anycKalT SKpaHHYH
dopmy, rae nonb3yscb kKHonkamu « Criedyrow. npobay, «[llpedbid. npobax, «Hoeas
npoba», «BHecmu & crucoky», «YOanumse npoby» «Beecmuy, «YOanumpb» MOXHO
npocMaTpmBaTb U KOPPEKTUPOBATL MHAPOPMALINIO.

HasHayeHne KHOMOoK:

«Cnedyrow. npoba» - nepexoq B TEKYLLEM CMUCKE K cCneayowen odepegHom
npobe BoAabl;

«[peodbid. npobay - nepexon B TEKYLLEM CNUCKe K npeablayuien npobe Boabl;

«Hoeasi npoba» - 04MCTKA OKOH peaakTUpOBaHUsS AN BBOAA AaHHbIX O4ye-
pegHom (B TOM Yncne nepsoun) npobbl BOAbI;

«BHecmu 8 crucok» - BHECEHNE B CNNCOK Npob BOAbl HOBbIX UM OTKOPPEK-
TUPOBaHHbIX NPo6 (Ans PUKCMpoBaHNA U3MEHEHMIA UMN NPU BBOAE HOBOW MPOO6LI
Ha)xaTne Ha 3Ty KnaBuLLy JOKHO BbITb 06s13aTenbHbIM);

«3anucamp 8 ¢halisn» - 3anUcb cOPMMUPOBAHHOIO CNMCKa B (hann gna BoO3-
MOXXHOCTWN HEOQHOKPATHOIO ero UCrnonb30BaHUs.

«Y0anums npoby» - yoaneHue npobbl BOAbI N3 CNUCKA CO BCEW BXOASLLEN B
Hee nHdopmaunen.

«Bsecmuy - BBeQeHME 3anncaHHbIX 3HAYEHUN NoKasaTens B paccmaTpuBae-
Myto (opmumpyemyto) npoby Boabl;

«YOanumb» - yoaneHue n3 paccmaTtpvBaemMon npodbl BOAbl BblAESIEHHOMO
KypCOpOM MoKasaTesisi U ero 3HayeHun.

«BbIx00»- BbIXO4 U3 TEKYLLErO pexnma nporpaMmmbl Ha NpeabiayLni.

A.4 Pacuyet ycnoBHou pOHOBOM KOHLIeHTpauun BelecTBa B 3afaHHOM
cTBOpe (BepTukanu) BoAHOro ob6bekTa, rae NnpoBoAUNIMCb CUCTEMaTUYECKUue
rmapoxmmMmnyeckue HabnogeHus

[Mocne OTKpbITUA Ha 3KpaHe MOHUTOpPA rNaBHOM 3KPaHHOM (PopMbl Nporpam-
Mbl (pucyHok A.1) 1 BBeAeHHOW MHdopMaLummn no npobam BoOAbl, U3 pacKpbiBatoLLe-
rocs cnucka «Koo, lNokasamernb, PadmepHOCMb» LLENYKOM «MbILIKNY BblOUpatoT
NHTepecyeMbln nokasaternb. [Mpn aToM B OkHe «BpemeHHOoU psd OaHHbIX» ONnsa 06-
LLlero MaccuBa AaHHbIX NosBNSeTCa rpadomMk N3MEHEHUS KOHLIEHTpaLMA BellecTBa
3a BeCcb nepuog HabnogeHun, UMeLKninca B UCXoAHOM dhanne gaHHbiX. OaHo-
BPEMEHHO B OKHax «KoopOuHamHbie Homepa cmpylt» — «KoHmponbHolU» u «/[o-
MosIHUMeEIbHOU» NOSIBASATCSA LaHHblE O KOOPAWHATHbBIX HOMepax Toyek Habnwge-
HUA B CEYEHUN PeKkn B BblOeNeHHbIX KOHTPOSIbHOM U LOMOMHUTENbHbIX CTpysax. B
obnactn copmbl «Bbibop obbekma pacdema» LWEenYkKoM «MbILWKU» MO paguno-
KHOMKE B yKasaTene KOHTPOMbHOW WMNU LOMOMHUTENbHOW CTPYM MOXHO OTKPbITb
rpadpuk NpoCcMoTpa BPEMEHHOrO psha AaHHbIX OTAENIbHO B OOQHOM M3 3TUX CTPyM
(Mpy nx Hanu4un). LLlenykom «MbILWLKWU» Ha paguno-kKHonke B pasgene «[llapbl 3Hayve-
HUlU pacxo0-KoHUeHmpauyusi» B Yykasatenax «M3 obweso maccuesa», «M3 KOH-
mposibHoU cmpyu», «M3 dornonHUMmMensHoU cmpyu» MOXHO OTKPbITb A5 NPOCMOT-
pa rpadukum ctatuctndeckom ceasm tmna C=f(Q).

[Ana pacyeta ycnoBHOW (POHOBOM KOHLIEHTpaUUKM BelecTBa HeobBXOAUMbIN
AnanasoH neT BbIbupaloT B No3nLMsx pasgena pegakunoHHoro okHa «Bbeibop Oua-
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rnasoHa» nyTemM KOPPEKTUPOBKW Hayara v KoHua 3Toro gmanasoHa. KHonkonm «M3-
MeHUMb 200bi» UKCUpyeTcs BblOpaHHbIA AMana3oH AaHHbIX. [anee moryT 6biTb
yaaneHbl U3 BblOpaHHOro psga AaHHbIX aHOMarbHble 3KCTpeMarnbHble 3Ha4YeHus
KOHLUEHTpaunin BewecTBa HaxXaTuem KHOMKWU «YOanumb mo4yky». locne Kaxgoro
Ha)kaTuUs 3TOM KHOMKM Ha rpadpuke ncyesaeT O4HO HexapakTepHoe MaKCUMarbHOe
NN MUHUMarnbHOE 3Ha4YeHWe KOHUeHTpauun. BudyanbHO KOHTPONMpyS, 3TOT Npo-
LecC MOXHO npofosrkaTb 4O MOSIHOMO U3bATUA BCEX aHOMasbHbIX 3HAYEHUN KOH-
LeHTpaumn.

[ns pek B COOTBETCTBUM C NOSIOXKEHUSIMU HACTOSLLErO0 PYKOBOASALLErO A0-
KyMEHTa NPOBEPSIOT HanuMyme unu otcytcteue cBasm tuna C=f(Q) no gaHHbIM B
KOHTPONbHOM N OOMNOSTHUTENBHOW CTPYAX B paccMaTpMBaeMoOM (POHOBOM CTBOpE.
[ns atoro, nocne Bblbopa CTpyn, HaXXMMaroT KHONKY «Pacyem». Ecnu cBasb Joc-
TOBEpPHA, TO B AOMNOSHUTENbHO OTKPbLIBLLEMCHA OKHe crneayeT BBeCcTu Tpebyemble
ANS NPOAOIPKEHUS pacyeTa pacxodbl PeYHOW BOAbl U HaXaTb KHOMKY «Pacyem».
ABTOMaTUYECKN B OKHE OTYETHOM 3KpaHHOM (bopmMe Nporpammbl, NPeacTaBieHHOM
Ha pucyHke A.3, NOSsIBATCA OCHOBHble pe3yfibTaTbl pacyeTa YCNOBHOM (DOHOBOW
KOHLIEHTpaunn paccmaTpmBaemMoro XMMmM4eckoro Bellectsa. [1ns OKOHYaTeNbHOro
odhopMIeHNsa pe3ynbTaTtoB pacdeTa cneayeT B JaHHOM OKHE pefaKTUpOBaHUSA, UC-
NoONb3ysl Kypcop M KnaesuaTypy, ykasaTb BUA U HaMMeHOBaHWe BOOHOro obbekra,
MeCTonoroXxeHme (POHOBOro cCTBopa (MM BepTUKanu), ANs KOTOPOro BbINOSTHEH
pacyeT YCnoBHOM (POHOBOW KOHUEHTpauuKW, AOSMKHOCTb, haMununsa U nHUUManbl
paboTHMKa, BbINONHMBLLErO pacyeTbl. [TonyyYyeHHbIM TEKCT C pe3ynbTatamu pacyeTa
MOXHO CKOMMpoBaTb C UCnonb3oBaHneM bycepa obmeHa B NobON JOKYMEHT mnmn
pacnedaTtaTtb Ha npuHTepe. [1na ne4yaTun B yKazaHHOM (popMe CryXUT KHorka «[le-
yamb». MpomMexXyTouHble pe3ynbTaThl pacdeTa MOXHO MPOCMOTPETL, HAXaB KHOMKY
«[ornonHumernbHbie ceedeHusi». B OTKpbIBLUEMCSH OKHE MPUBOAUTCS MPOMEXYTOY-
Hble pe3ynbTaTbl pacyeTa, B TOM 4ucrie, NpyU Hanuyum OOCTOBEPHOW CBA3WM TuNa
C=f(Q), BblOpaHHbIN ANA pacyeTa BuA YpaBHEHUS pErpeccun n ero napameTpsbl.

@ PesynbTarel pacyeta yCAOBHOW POHOBOW KOHLEHTPaUMKW BELLECTEA - O

IHononHUTENLHHE CEEAEHMA lMeuats Buxon

YcnoeHan ¢pOoHOBaA KOHUEeHTpauWuA XMMU4YeCKOro BellecTBa

BoOHBIM 00beKT -

MecTonono#eHWe OHOBOMO CTBOPA MNKM (OOHOBOW BEPTMKANM
KoopOWHATHEIE Homepa TCH: 3

Wcnone30BaHHBIA Nepo 0 HAG N aeHWa (roael) 2012-2014

BelllecTBO MK NOKA3aTENb XMMWYECKOro cOCTABa BOOb! - HegpTenpo.
YCNOEHAA POHOBAA KOHUeHTpaumA = 0,151 mrin

Pacu4eT BEINONHWI -
Hatapacdeta-2b11.2016 191223

PucyHok A.3 — lNpumep nporpammMHOro npeactaBneHns OTYETHbIX MaTepuasnos no
pacyeTy yCrnoBHOM (POHOBOW KOHLIEHTpaLMM XMMUYECKOro BeLecTBa
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Onsa pek, ecnn ctatuctnyeckas ceasb tuna C=f(Q) okasanacb HegOCTOBEpP-
HOM (06 9TOM BblgaeTcsi coobLLEHNE Ha 9KpaH MOHUTOpPA), NPOLOIMPKEHNE pacyeTa
BbIMONHAKT NyTEM pa3dueHns MHgopMauum No XapakTepHbIM nepuogam (ceso-
HaMm). Ha nepBom aTane BbIMNOMAHAKT MOMbITKY pa3bueHnsa nHdopmaumm no gBeHa-
auaTty mecauam.

[Mpn HannuMm B paccmaTpuBaeMoM nepuoge (rogy uimM MHOroneTum) Takoro
ob6bemMa AaHHbIX A1 XMMUYECKOro BeLecTBa OCHOBHbLIM (ONOPHbIM) MpUHMMaeTCS
Mecsil, B KOTOPOM CPeOHNAN KOHUEHTpauusa BellecTBa HambonbLlas; Ans B3BeLUeH-
HbIX BeLWeCcTB OCHOBHbIM (OMOPHbIM) CYMTaAEeTCA MecsL, B KOTOPOM CPeOHSAS KOH-
LeHTpauma BewecTBa HauMeHbLUas.

[Mocne BbloeneHns paguo-KHOMKOM (TOYKOM) MHTEepecyemMomn CTPyu, Hauma-
0T KHOMKY «Pacyemy. Ecnn B ncxogHom nHopmaumm 6b1510 4OCTaTOYHO AaHHbIX
AN X NOMECSYHOro BblAENEHUs, TO HA 3KpaHe MOHUTOpa nosiBnsieTcs Tabnuua ¢
pesynbTataMmm pacyeTta yCroBHON (POHOBOW KOHLIEHTpaLMKM NO paccMaTpnBaemMomy
BELLLECTBY B 3aJaHHOM CTpye BOAHOro obbekta. PopmmpoBaHMe xapakTepHOro ans
paccMaTpuBaeMoro BeLLEeCTBa pacyeTHOro nepmoga B roqoBOM LIMKNE BbIMOSHAET-
ca aBToMaTudecku. [locne BBeaeHMs HEOBXOAUMbBbIX TEKCTOBbLIX KOPPEKTUB 3Ta
Tabnuua mMoxeT BbITb pacneyaTtaHa Ha NPUHTEPE B KA4YeCTBE OKOHYATENbHOro pe-
3ynbTtaTta pacdeTta. MoXHO Takke MPOCMOTPETb U pacnedaTtaTb NMPOMEXYTOYHbIE
pesynbtaTbl pacyeTta. Ons 3TOro HaXumatroT KHOMKY «[JornosiHumernbHble ceede-
Husi». B OTKpbIBLLEMCS OKHE MPUBOAATCHA CBEAEHMSI O MPOMEXYTOUYHbIX pe3yrbTa-
Tax pacyeta. Ecnu yacTb TekcTa BblllNa 3a paMKyM OKHa, TO LLESIKHYB «MbILLKON» B
noboM MecTe OKHa C NMOMOLLbIO KMaBuL NepeMeLLLeHns Kypcopa MOXHO nepensu-
raTtbCs NO BCEMY TEKCTY.

Ecnu mncxogHbIX AaHHbIX AN UX MOMECSYHOro BblaeneHunsa 6bino HegocTa-
TOYHO, TO MOCIEe HaXaTusl KHOMKM «Pacyem» B OTKPbIBLUENCS dKpaHHOW dhopme
nporpammbl «lTapamempbl Habopos rnepuodos (ce3oHos)», NPUBEOEHHON Ha pu-
cyHke A.4, B pedaKUNOHHbIE OKHA HEOBXOANMMO BBECTU CPOKM NEepMoaoB (CE30HOB)
B BO3MOXHble (NpeanaraemMble nosib3oBaTtenieM) Bepcum NepmuognyHocTn (Ce30HHO-
CTN) N3MEHEHNA COAepXaHusa BellecTBa B rogoBoM uukne. B yactHocTu, B pac-
cmaTpvBaemMon BepCUM NepuoanyHOCTU (CE30HHOCTU) COOTBETCTBYHOLLUMMU KHOM-
KamMun B pedaKUMOHHbLIX OKHaxX BBOASAT CPOKM Hadarna n KoHua odepeaHoro nepmoaa,
BXOASILLIErO B 3Ty BEPCUIO.

- MNMapameTpbl HaGOPOE NEPHUONOE (CE30OHOB) = =

EOTKpuTbEI 3EII1MCEITI:-| EBoixon-pacuer |

BeenuTe NnapaMeTpbi HAGOPOE NepHMonoE (Ce30HOR):

Boeroc HaSopoe neproOos 1 Tekywui HaGop NeprHoaoE 1
HoSsaeuTe HAGOPp I'IEFIMDII,DB| NMpeamaymuii HaGop nepul::n.l:lB|
YnanuTe HAGOPp NepHOAOB | Cneaywmuii HaGop NepUMoaoE |

Hauano nepuona KoHey nepuona

ktdecay, OeHe becay HdeHe Hauano neprons
[ =

-

rEcaL
Deve [[ = NoGaeuTs nepul:u:l.|

-

KoHeu cezoHa
1 = YHnanute Nnepuon |

-

[ [=Yui=1N]
HeHe 31 =

-

PucyHok A.4 — DkpaHHas oopma nporpamMmel A9 BBOAA NapameTpoB
HabopoB NepnoaoB (CE30HOB)
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Haxatne kHonkn «[Jobasumb rnepuod» no3sonsieT cchopmmpoBaTb BblOpaH-
HYIO NPOAOSIKUTENBHOCTD KaXX4oro nepunoga ans npoaornkeHms pacyeta. [Ans BHe-
CEHNA CPOKOB MEPUOAOB B criefylolen Bepcum Habopa nepruogoB (Ce30HOB) crie-
ayeT HaxaTtb KHonky «[Jobasume Habop rnepuodos». B ounLLeHHble peaakUMOHHbIE
OKHa uukrn Habopa HOBOW BepCUM MPOAOIIPKUTENBHOCTU NEpMoaoB (CE30HOB) MO-
BTOpAOT. Habop kHonok «YOanume Habop nepuodos», «[lpedbidywut Habop rne-
puodosy, «Cnedyrowuli Habop rnepuodosy» NO3BoONsIET NPOCMaTpPMBaTb U KOPPEKTU-
poBaTb COOPMMPOBAHHbLIN Habop Bepcur NepnoanyHOCTM (CE30HHOCTU) U3MEHe-
HUS KOHUEHTpauMin paccMmaTpMBaemMoro BellectBa B rogoBom uukne. KHonka «3a-
nucame» CNYXWT ANS 3anucu copMupoBaHHOro Habopa nepnogoB (CE30HOB) B
Grarn Ans BO3MOXHOCTM €ro UCMoSib30BaHUS NpU pacdeTe YCIOBHbIX (POHOBbLIX
KOHUEHTpaunin Apyrux nokasatenenm B paccMaTtpyMBaeMOM WNU OPYrMx CTBOpax
(BepTukansx) BogHoro obbekta. C NOMOLLbI KHOMKU « OMKpbIMb» MOXHO OTKPbITb
roTOBbIN (paHee 3anucaHHbIN) darn Habopa NepruoaoB (CE30HOB).

[Mocne noarotoBkn HabopoB nNepmoaoB (CE30HOB) HaXUMAKOT KHOMKY «Bbi-
xo0-pacyem». Ha akpaHe nosiBngetcsa utorosasd tabnuua c pesynbtatammu pacyeTa
yCrOBHOM (POHOBOM KOHLIEHTPaAUMW paccMaTpMBaemoro BellecTtBa. [lpumep npo-
rPamMMHOr0O NpeAcTaBeHMs OTYETHbIX MaTepManos Mo pacyeTy YCIIOBHONM (OOHOBOW
KOHLUEHTpaunun XMMmn4eckoro BellectBa npueedeH Ha pucyHke A.3. KHonky «/Jo-
MonHUMernbHble c8e0eHUsT» WUCMNONb3YT AN nepexoga K npocMoTpy Tabnuubl C
NPOMEXYTOYHbIMK pe3ynbTatamu pacyeta. [pumep popmbl NporpamMHOro npea-
CTaBneHnsl OOMNONHUTENbHbIX CBEAEHW MO pe3ynbTaTaM pacyeTa YCNoBHOW ¢ho-
HOBOW KOHLEHTpaLUMn XMMNYECKOro BeLeCcTBa NpeacTaBrieH Ha pucyHke A.5.

I'Ipome)KyTquble pe3ynbTaTbl pacyeTa

BbibpaHHble (MTOroBble) 3HaYEeHNS KOHLIEHTPpaLMii BeLecTBa
Ons pacyeTa yCroBHON (POHOBOW KOHLIEHTpaLUK:

2.67 07.04.1999

2.20 16.04.1999

2.25 26.04.1999

Yueno gaHHbIX - 3

Mcnonb3oBaHHLIM MeTOA pacyeTa - pa3dunerHne nHdopmauum no Habopam
nepunogoB (Ce30HOB) U3 0bLLEen CTpyw.

Nyywasn Bepcus NepMoanyHOCTU (CE30HHOCTM) M3MEHEHUS KOHLIEHTpaLK
nokasaTtens B rofOBOM LMKIe:

Hauano nepnoga KoHeu, nepuoga
Mecsu peHb Mecsay, [geHb

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

B npouecce pacyeta 6binm NonyYeHbl cnegyroLlmne BenMymHbI:
CyMMa 3Ha4YeHUn KoHUeHTpauuni - 7.12
CpefHas KoHueHTpauuda - 2.37
CpepHekBagpaTnyeckoe OTKNoHeHue - 0.26
3HaueHune koadduumeHTa CTblogeHTa - 1.00
3HayeHune ycrnoBHON HOHOBOW KOHUEHTpauum - 2.52

PucyHok A.5 - lNpumep nporpammHoOro npeactaBfieHNst AONONHUTENbHbIX
cBe[leHuM Mo pesynbTatamM pacyeTa yCnoBHOW (OOHOBOW KOHLEHTpauum
paccMaTpuBaeMoro XmuMmn4ecKoro BeLlecTsa
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MpunoxeHne b
(obs3aTenbHoe)

UHcTpykuua k nporpamme «F'XM-coH4»
NMopsaok npoBeaeHUs nepepacyeTta ycrioBHOM POHOBOM KOHLUEHTpaLum
XUMUYECKOro BelecTBa B 3afaHHbIN HUXKEPaCNONOXEHHbIAN CTBOP PeKn

B.1 Obwme cBegeHnA o nNporpamme

Mporpamma «I'XM-cpoH4» paspaboTaHa B COOTBETCTBMM C MONOXEHUSIMU
HacTosILLero pykoBogsiero gokymeHTta B cpefe Borland Delphi 7 n moxeTt paboTaTb
Ha lNK nog ynpaBneHnem onepaumoHHon cuctemsl Windows sepcun 7, 8 n 10.

[Mporpamma npegHasHavyeHa Ans nepepacyeta YCrnoBHOW (POHOBOW KOHLEH-
Tpauuun BellecTBa, Noy4eHHON B (OPOHOBOM CTBOpPE CUCTEMATUYECKUX MMOPOXUMUN-
Yeckux HabnaeHun B 3agaHHbIN HMKEPACNONOXEHHbIA (OOHOBLIA CTBOP pekun (Ha-
npumep, B POHOBLIN CTBOP BbILLE BbIMyCKa CTOYHbLIX BOA, ANS1 KOTOPOro TpebyeTtcs
yctaHoBneHve HAOC).

[ns paboTbl ¢ nporpammon TpebyeTtca Hanndne ceegeHnin o6 ycnoBHom go-
HOBOWM KOHLIEHTpaLUUN XMMUYECKOro BellecTBa B BOAE pPeKkU Bbllle 3afaHHOro Ans
nepecyeTa HUXenexalliero CTBopa; KOHLEHTpaumsx paccmaTpMBaemMoro BellecTsa
N pacxogax BoAbl B MPUTOKaxX M CTOYHbIX BoAax, NOCTynarLwWmx B peky mexay go-
HOBbIM N UHTEPEeCyeMbIM HWXKernexXallnm CTBOPOM; AaHHbIX O rMAPOMOPGOMETPU-
YeCKMX rnapameTpax pevyHoro noToka HuXe CTBopa, B KOTOPOM Oblnn paccymnTaHbl
3TN ycroBHble OOHOBbIE KOHLUEHTpaunn. BBog nepeyvmcrieHHbIX UCXOAHbIX AaHHbIX
MOXHO OCYLLECTBUTb C MOMOLLBIO KraBuaTypbl UM UCNOMb3yst paHee copmupo-
BaHHbIN (bann B 9TOM XXe NporpaMMHOM CpeacTBe C HeobxoauMbIMUK ANs pacyeTa
AaHHbIMU.

YcTaHoBKa nNporpaMmmbl OCYLLLECTBAAETCS NPOCTbIM KONMpoBaHMeM ¢bannos C
npunaraemMoro amucka.

[Ana HopmanbHOW paboTbl NporpamMmmMbl HEOOXO4MMO MPOBEPUTL (HACTPOUTB)
napameTpbl oTobpaxeHust yucen (cm. B [K pasgensl «[laHesnb yripaBneHus» -
«Hacmpolka si3bIko8bix napamempos, rnpedcmassieHusi Yucersi, OeHexXHbIX eOUHUU,
gpemeHu u damy»). Ansa Windows 10 — «[laHenb ynpasneHusi/Macskl, a3bIK, peau-
OH/PezuoHarbHble cmaHOapmbl/M3ameHeHUe copmamos Oambi, 8peMeHU U Yu-
cen/fononHumernbHble napamempsl/Hucniay):

- pasgenuTenes Lenon n gpobHom YacTn ymcna — AecaTudHas ToYka;
- pasgenuTenbs rpynn paspsgoB — AOSMKEH OTCYTCTBOBATb;
- rpynnMpoBKa Lundp no paspsgam — AoSHKHa OTCYTCTBOBATb.

PekomeHayeTcs co3gaTth Apnblk HA paboyem cTone ans yaobHoro 3anycka
nporpammbl aAnsa pabotbl. Co3gaHne siprblka BbINOMHAETCS CTaH4APTHbIMU OENCT-
BuaAMmM paboTbl B Windows.

3anyck nporpaMmmbl OCYLLECTBNSAETCA B COOTBETCTBUM C NpaBusiammn paboTbl
¢ npunoxeHuamn B cpege Windows — 3anyckom panna « XM-¢poH4.exe».

OcHoBHble onepauuu, BbINOSIHAEMbIE B NPOrpaMMHOM KOMIIEKCe:

— BBO[, UICXOAHbIX JAHHbIX;

— npoBefeHne nepepacyeTa yCrnoBHON POHOBOW KOHUEHTpauumM XMMUYECKO-
ro BellecTBa B 3aJaHHbI HUKePaCnoSIOXKEeHHbI CTBOP PEKMU.
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B.2 BBoa ncxoaHbIX AaHHbIX C MOMOLWbLIO KflaBMaTypbl

B.2.1 NmaBHas 3kpaHHas hopma nporpamMmmbl

3anyck nporpamMmbl COMPOBOXOAETCS MNOSIBIEHMEM HA MOHWUTOPE rfaBHOM
3KpaHHOW bopMbl NporpaMmmbl, NpeacTaBfieHHOW Ha pUcyHke b.1.

71 MepecueT GOHOBOA KOHLIEHTPALIMM BELLECTEE B 3aJaHHbIi HIDKenexXallmii creop pekn — &

Yuactkw  Mctounmen 3arpasHedna O nporpamme  Bemog

Konw YYacTKoB HMcTouHuKM 3arpaAsHeHuys

Homep Havana OxoduaHuna Homep Kop cteopa  beper cbpoca Beenute KO KOHTPONEHOTO CTBOPA:

3anoMHUTb

PacueT |

Mokazare yuactok Mokazare UCTOUH.3arp. |

[Mpodune KOHIIEHTPAIH BeleCcTEd B KOHTPOIEHOM CTEOpE

|+ KOHUEHT pauusa sewectea; —— MNOK |

PucyHok B.1 - TnaBHas akpaHHasa oopma nporpammbl

B BepxHen 4actn akpaHHOW (popMbl MporpamMmbl UMEETCA OCHOBHOE ropu-
30HTaNbHOE MEHKO C MyHKTaMW NepBOro YpPOBHS, C NMOMOLLbI KOTOPbIX MOXHO Bbl-
NONHATbL Nog3ajadn, Heobxoaumble ONS nepepacyeTa YCNOBHOW (POHOBOW KOH-
LeHTpaunmn XMMMYeCcKoro BeLlecTsa B 3aaHHbIA HUXKEPACNOOXKEHHbIA CTBOP PEKMU.

Mpuctynas K paboTte ¢ nporpammMon, B NepBy0 ovepenb HeoOXoaUMO BBECTU
NCXOOHbIE AaHHble, ornpeaensiowme napaMmeTpbl BOOHOMO 06bekta U MCTOYHMKOB
paccmaTpuBaeMoro BelecTsa. [1nsa aTon Lenu cnyxat crnegyowme nyHKTbl NepBoro
YPOBHS OCHOBHOIO MEHIO: « Yyacmkuy, «Mcmo4yHUKU 3a2psi3HEeHUsT» (CM. PUCYHOK
6.1). Cnegyet umeTb B BUAOY, YTO OCHOBHOW XapaKTEPUCTUKOM 3a[ayu SBnseTcd no-
HATME CcTBOpa pekn. CTBOP peKN KONMYECTBEHHO OnpeaesnisieT pacCTosHUe OT YCTbs
PEKN N ABMSETCS KMOYOM (KONMMYECTBEHHOW XapaKTepUCTMKOWM CTBOpA) — KOLOM
ctBopa. C y4yeToM NpakTM4Yeckorn NoTpebHOCTU M OONYCTUMOM TOYHOCTM MPOBOAMU-
MbIX pacyeToB U3MepeHNe pacCcTOAHUA NO AfIMHE PEKU BbINOMHAT B AeCATKax MeT-
pOB OT yCTb, T.e. MECTOMOSIOXEHUs CTBopa onpefensietcsd He TodyHee 10 m. Ha-
npumep, ecnu kof cteopa 25410, TO 3TO 03HA4YaeT, YTO AaHHbIN CTBOP PEKU pacro-
NOXeH Ha paccTosHun 254 kM 1 100 M OT yCTbs peku.
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B.2.2 MNMoarotoBKa AaHHbIX, XapaKTepU3yHLWMUX YH4aCTKN PEeKU

BBoa ncxoaHbix AaHHbIX 06513aTeNbHO HA4YMHAOT C AaHHbBIX MO ydacTkam pe-
Kn. 310 TpeboBaHMe CBA3AHO C TEM, YTO MHOPMaLUS MO yHacTKaM PeKku SABMsieTcH
OMNMOPHOWN ANs BCEX BUOOB BXOAHbIX AaHHbIX (Npwv BBOAE APYrMx BUAOB WHGOpMa-
UMM aBTOMATMYECKN MNPOBOAUTCSH MPOBEpPKa Ha HEenpoTUBOPEYUBOCTb BBOLMMbIX
AaHHbIX NapameTpaM y4acTKoB pekn). Bbibop nyHKTa B rMaBHOM MEHIO BbIMOMHAIOT
NEeBOM KHOMKOW «MbILLKW», NOCMe Yero OTKpblBaeTCs NOAMEHIO onepauun ¢ AaHHbI-
MM MO y4YacTKaM peku, NMoKasaHHbIX Ha pUcyHke b.2.

W [NepecyeT GOHOBOW KOHLIEHTPALWK BEWECTEA B 3a4aHHLIA HYXKENeXaLWiA CTEOD pekn  — =

Yuactin | WMerounwew sarpasienna O nporpamme  Boixog

KW 3arpasHenns BeenuTte Koa KOHTPONLHOro CTBOpPA:
gopa beper cipoca A A p pa.

OTKpbITe hain co CIMCKOM Y4YacTKOB
pee ¢ ! 3anoMHATb

3anucate B aiin cnMcok y4acTkes

Beod AaHHBL, NPOCMOTR-KOpPEKTMPOBKE

¥AanuTe CNMCOK y4acTKOE PacyeT ‘

Mokazatk Y4YacTok | Moka3zats WCTOYH.Zarp. |

PucyHok B.2 — Onepauun ¢ faHHbIMK MO y4acTkaM peku

PaccmoTpum onepaunm ¢ AaHHbIMK MO y4acTKaMm Peku.

Bbibop nyHkTa nogmMeHo «Be00 OaHHbIX, MPOCMOMpP-KOPPEKMUPOBKa» OT-
KpblBaeT OKHO 3KpaHHOW (bopMbl nporpammbl «TpocMomp-Koppekmuposka napa-
Mempo8 y4acmKo8 peKu» COrfiacHO pUCYHKY B.3. OTO OKHO CRy>XUT Kak ans nepso-
HayanbHOro BBOA4A NapamMeTpoB yvacTka peku (B cnyyae UxX OTCYTCTBMS B NOAroO-
TOBJIEHHbIX harnax Ha XeCTKOM OMCKe), OTOBpaxeHNA-NpocMoTpa AaHHbIX (B Cry-
Yyae, eCclniMm OHW YyXe 3aHeCeHbl B NaMAaTb 3aJaudn), Tak U UX KOpPPEKTMPOBKU. [1Ba
BEPXHUX Mnons: « TeKywuli y4acTok» uU «Bce2oy» 3anonHAalTCA aBTOMaTUYeCcKu U
onepaTtopoM He KOPPEKTUPYIOTCS.

YyacTtok peku onpegensdetca (MOAeHTUPUUMPYETCH) KOOOM CTBOpa Hadana
y4yacTka U KOOOM CTBOpa OKOHYaHMUS yyacTka. Y4acToK paccMaTpuBaeTCs CBepXy
BHM3 MO TEYEHUIO PeKn, MOITOMY MO BENUYMHE KOA Hadana yyacTtka bonblue koaa
OKOHYaHus yyacTtka. [lepexoa kK oyepegHOMY MO0 BBOAA NapamMeTpoB OCYLLEeCTB-
NAT KNnasBuwen knasuaTtypbl « Taby». PacyeT 3HayYeHusi NPOTSXKEHHOCTM yvacTka
npon3BoanTCA aBToMaTunyecku. [lanee BBOAAT OCTalibHble 3HAYEHUSA rNnapamMeTpoB
y4yacTtka. [1pu aToM, ecnu 3HayeHne pacxoga peku Ha 4aHHOM yyacTke HEM3BECTHO,
TO ero NpubnM3nTeNbHOE 3HAaYEHUE MOXHO NOMYYUTb LLESNTYKOM «MBbILLIKM» Ha KHOM-
ke «Bbiqucriums pacxod», npyu 3ToM B pefakuMOHHOM OKHe «Pacxo0» nosiBrsieTcs
pe3ynbTaT NPou3BeaeHns cpeaHen rnybuHbl ydacTka, CpegHen LWNMPUHbI U CpeaHen
CKOPOCTU TeYEeHUS BOAbl B pEKe.
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-4 MNpocMoTp-KOPPEKTMPOBKa NapamMeTpOE YYacTKOB PeKM = =
TexymuMiA yuacTox Bcero BHXO.I:I.
Koam yuacrtea: Hauana Crsop ysnosol ¢
MpoTAXKEHHOCTL ~ Na
OKOHYAHHA yuacTralxm) * Her
MNopaenuueckiii
CpenHsas WwkpkHa () YEnaH
FKoahduumeHT
CpenHaa rnysuHa (M) WERD=DEATOCTH
KoadaorumeHT
WepoxoEaT. Ne0s
CpenH. CKopocTe [M/C) KoaddkHum[eHdT li
MEBMMACTOCTIA
MonpasodHelli Koadd.
Makecur.cropocTe [M/c] nonepedH.oMcnepcHy |1

Facxon (kys.mic) BreidMcnmTe pacxon |

Hoewil yuacrtok |

3anoMHUTE anc-n:uq| OTKpLITL pailn oaHoOro HHE[CTKE[|

YHnanurte y4acrok |

Mepeiiti No cNKWcCKY YyuyacTKoB:

Janucarte B ¢ain | 0 s Mpeasu. Cnen. | B xonen |

TeKymuid yuacTokK

npDBEpKﬂ Ha HenpoTHEOpe4dYHMEBOCTE CNHWCKAa HYaACTKOE M NapaHMeTpos |

PucyHok b.3 — OkpaHHasa poopma nporpamMmmbl An4 BBoAa, NpocMoTpa U
KOPPEKTUPOBKN NapamMeTpoB y4acTka peku

CnenyeT nmeTb B BMAY, YTO U3 OBYX NapameTpoB - «[udpaenuydeckul yK-
JTIOH» N «KoaghgpuyueHm wepoxosamocmu» - AOSIKHO OblTb BHECEHO XOTH Obl OAHO
3HayeHue, Opyroe MOXeT OTCYTCTBOBaTb; NpeanoyvTUTENbHbIM ABNSETCA Hanudune
3Ha4YeHNs B pefakUuMOHHOM OkKHe «[udpasenudeckull ykroH». OgHako npu 3TOM
cnegyeT yy4uTbiBaTb, YTO MPU pacyeTe cpefHEeB3BELLEeHHbIX 3Ha4YeHU napamMmeTpoB
y4acTKOB AJS1s pacyeTa BblbMpaeTcs TOT napameTp, KOTOpbIA NPUCYTCTBYEeT OOHO-
BPEMEHHO B [aHHbIX BCEX BblEMNEHHbIX AN pacyeTa peyHbIX y4acTKOB, OT/nYalo-
LLIMXCA NO MOPPOMETPUYECKUM NPU3HAKaM.

Heobxogmumo obGsizatenbHO obpaTuTb BHUMaHWE Ha Hanuine npaBUITbHOM
OTMETKN PaguoKHOMKK B 3anpoce — «Cmeop y3noeolu?» «[a» vwnn «Hem». Y3no-
BOW CTBOP ABNSAETCA Ha4yarioM O4epeaHOro peyHoro y4acTtka C nNpakTuyeckn ogunHa-
KOBbIM pacxodoM peyHou BoAbl. Havyanom Bbligensemoro yvactka siBnsietcs nubo
(POHOBLIN CTBOP, BblOpaHHbLIN ANS pacCMOTPEHUST BCErO yyacTka pekn, nubo yarno-
BOW CTBOpP, rAe BnagaeTt 3HauuTerbHbIA MO pacxogy UCTOYHMK paccMaTpuBaemMoro
BeLlecTBa (NPUTOK Mnun cbpoc CTOYHbIX BOA).

Ecnu 3arpsasHeHHas cTpya B POHOBOM CTBOpPE OTCYTCTBYET, TO CTaBUTCH OTMET-
ka «Hem» (B pefaKuMOHHbIX OKHaxX OS1s 3arpsi3HEHHOW CTPYM OO0SMKHbI BbITh yKasaHbl
Hynu). MepBbI CTBOP HKE POHOBOrO CTBOPA, rAe BragaeT 3HaunTerNbHbIM Mo pacxody
NCTOYHNK 3B (NpUTOK Mnn cHpocC CTOYHbLIX BOA), B JAHHOM Cryyae He cuuMTaeTcd
Y3MOBbIM.

[Mocne BBOAa 3HaAYeHUM Bcex NapameTpoB Heobxoaumo obssaTenbHo 3a-
MOMHUTb YY4aCTOK B MaMATU 3a4ayum LIENTYKOM «MbILKNY Ha KHOMKe «3amnomMHumeb
y4acTok». [1pn aTOM, €eCnun KONM4ecTBO BBEAEHHbIX y4acTKOB yXKe 6osblue 04HOro,
y4acTKu aBTOMaTU4eCKM COPTUPYIOTCHA MO KOAaM CTBOPOB Havarna ydacTtkos. [lpwu
HeobX0ANMOCTN BBEAEHHbIA Y4aCTOK MOXHO yaanuTb M3 NamAaTU KHOMKOW « YOa-
UMb y4acmok».
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[Nepen nepexodom K ApyrMMm Bvaam BBOAA MHAPOPMaLMU pekoMeHOYyeTCH npo-
BECTW NPOBEPKY Ha HENPOTUBOPEYNBOCTb BBEEHHbIX 3HA4YEHUI NapaMeTpoB yyacTka
N, eCnNn OH B NaMATU 3alayn He OAWMH, TO U Ha HENPOTUBOPEYMBOCTb NapameTpoB
AAHHOrO yvacTtka ¢ Apyrumun. [poBepKy OCyLLECTBNAT HaXaTuem KHOMkn «llposepka
Ha HernpomueopeYyusocme Criucka y4acmkoe U rnapamemposy». PesynbTtat npoBepku
BbIBOAMTCS B OTKPbIBAKOLUMMCS Ha dKpaHe cneumanibHoM okHe. CoobLueHust B OKHe
MOryT ObITb CreaytoLLEro COAEPXKAHNS:

- «Yyacmku omcymcmeaytom. [posepka He mpebyemcs.» — Takoro poga co-
obLLEeHNss cCaMOgOCTaTOuHbl U Pa3bsCHEHUS He TPebyIoT;

- «Kodbl yyacmka paeHbl. [lpomsikeHHOCMb ydacmka Hyreeasi.» — KOMMeEHTa-
puin He TpebyeTcs;

- «KoObI yyacmkoe owiuboyHbI. 1o kodam ydacmka rpomsXKeHHOCMb y4acmka
ompuyamersibHasi.» — 3TO O3Ha4aeT, YTO nepernytaHa nocnegoBaTesibHOCTbL BBEOEH-
HbIX KOZOB CTBOPOB MO TEYEHUIO PEKY;

- «He mocym oOHO8peMeHHO omcymcmeosampe 3HaYeHuUsi 2udpassiuyecKo2o
YKITOHa U KoaghgbuyueHma wepoxosamocmu.» — 06 3TOM YCrOBUM YMOMSIHYTO BbILLE;

- «Yyacmku <Ne z u Ne z+1 > umerom obwyro meppumoputo (nepecekaromcs)»
- 9TO O3HayaeT, YTO KOA4 CTBOpa OKOHYaHWUS npeblaylliero yvactka MeHblle Kofa
CTBOpa Hayarna criefyoLLero y4acTka;

- «<Mexdy yyacmkamu <Ne z u Ne z+1 > umeemcsi nycmasi meppumopusi. Ee
MPOMSXKEHHOCMb — X KM.>» - KOMMEHTapumn He TpebyeTcsa, n T.4.

Mocne ncnpaBneHnsi 0BHapy>KeHHbIX OWNBOK B OKHEe BBOAA MHOpMaLun He-
06X04MMO HaXaTb KHOMKY «3arnoMHUMb y4acmoky.

JTrobown oTAenbHbIM YH4aCcTOK PEKN MOXHO COXPaHUTb B BUAE (hanna Ha XXeCTKOM
ANCKE C NOMOLLLIO KHOMKK «3arnucams 8 ¢ghalinn mekywut y4acmoky». ®anny npuceau-
BaeTCsa UMSA C paclumpeHreM «*.are». Tak MoxeT ObiTb NoAroToBfIeHa COBOKYMHOCTb
y4yacTKoOB CO CBOMMW napameTtpamu. [1pn HeobxoanMmocTu no 3TUM LaHHbIM MOXHO
chopMmnpoBaTb HOBbLIN CMNCOK Y4aCTKOB, HaNpUMep, B Criydae pelleHns 3agayv gns
ApYyroro cesoHa unm gpyroro paccmartpusaemoro roga u 1.4. lNpu HeobxogmumocTu co-
XPaHEHHbIN Ha OUCKe OTAENbHbIN Y4aCTOK Pekn MOXHO BBECTU B pacdeT, Haxas no-
cnepoBaTernbHO KHOMKWN «Hoebil ydacmok» n «Omkpbime ¢halii 0OHO20 ydacmka.
BBeneHne napameTpoB o4epesHOro HOBOro PEYHOro yyacTka NpoBOOAT Mocre Haxa-
TUSA KHOMKK «HoebIl yd4acmok» (Mpy 3TOM pefakuMOHHbIE OKHA CTaHOBATCHA CBOOOA-
HbIMWU LN 3anonHeHust). [N yganeHust HEHY)KHOrO yyacTka WUCMOSb3YHT KHOMKY
«YOanume y4acmok.

[Ona ganbHenwen paboTbl NOcne BBEAEHUA nNapameTpoB Ansl BCEX Bbloensie-
MbIX Y4aCTKOB peku criegyeT BbITUM U3 onepaumm BBoAa AaHHbIX MO ydYacTKam peku
HaXaB KHOMKY « BbIx00».

Ecnu Tpebyetca gna nocnegytowen paboTbl 3aNOMHUTE BECb CHOPMUPOBAH-
HbI CMUCOK Yy4acTKOB, TO B MOAMEHIO «Y4acmku» crnepyeT 3a4encTBOBaTb KHOMKY
«3anucame 8 ¢halsl CriuCoK y4acmkKoe» W 3anucaTtb Ha XXeCTKOM aucke (hann ¢ pac-
LUMpeHneM («*.arey). Ecnn HykHO n3BneYb AaHHbIN hann ans paboTbl ¢ BBOAOM MNOA-
FOTOBJSIEHHbIX AAHHbLIX MO y4YacTKam, UCMNONb3YT KHOMKY « Omkpbimb ¢halsl co criu-
CKOM y4acmkoe».
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B.2.3 NMNoarotoBka AaHHbIX, XapaKTepPU3yHLWMUX NUCTOYHUKU NOCTYNSIEHUS
BellecTBa Ha BblAesNIeHHbIE YYaCTKN PeKU

[MoaroToBKY MCXOOHbLIX OAHHBIX HAYMHAKOT C akTUBaLMK B IMaBHOM MEHIO pasae-
na «MICMoOYHUKU 3a2ps3HEeHUsT» N HaxaTusa KHOMKU NOAMEHK «Beod OaHHbIX, npo-
CMOMP-KOPPEeKMUpPOBKa».

B oTkpbIBLLENCA 9KpaHHOM dhopMe nporpamMmMbl BBOAA, MPOCMOTPA U KOPPEKTU-
POBKW MapamMeTpoB COrracHo pucyHky b.4 nposBoasaT BBOA AaHHbLIX B Cnegylowen no-
cnepoBaTeNbHOCTU.

YkasblBatoT Ko (0OHOBOro CTBOPA, y4UTbIBasi pacCTOSAHUE €ro OT YCTbS PEKU.

YKasblBaoT HanMeHOBaHWe peku.

BbibupatoT nokasatesnb 13 Tabnuubl, KOTopas NoABSAETCS NOCe HaXxaTusa KHorM-
Kn «Bbibpame riokazamersiby.

B cooTBeTCTBYIOLLME pEeaaKLMOHHbIE OKHa BHOCAT JAHHbIE O:

- (POHOBOW KOHLIEHTPaLMN BELLECTBa;

- YPOBHE KOHLIEHTpauUun, 40 KOTOPOro MOXET MPOUCXOL4UTb CaMOOYMLLEHNE pey-
HOWM BOAbl OT paccMaTpmBaeMoro XMMnU4eCcKoro BeLLeCTBa;

- KO3(ppMLUMEHTE CKOPOCTN CaMOOYULLIEHNA PEYHOW BOAbI OT paccMaTpuMBaemMoro
XMMWYECKOro BeLLlecTBa.

Obs3aTtenbHO aaeTtcst oTBET (B BUAE TOYKM) «[a umeemcsi» unn «Hem» Ha BO-
npoc «MmMeemcs 5iu 3a2psi3HeHHasi cmpys?» B (POHOBOM CTBOpE.

Ecnu Takas cTpya nmeet MecTto, TO Ans Hee B pedakUMOHHbIE OKHA BBOOATCSA
AaHHble O:

- paccTosiHUM OT neBoro bepera 4o cepeaviHbl 3arpsi3HEHHOW CTPYW;

- KOHLIEHTpauun BeLLeCTBa B 3arpa3HEHHOM CTpye;

- pacxofe BoApl B 3arpsAi3HEHHON CTPYE;

- KOadppmumeHTe CKOPOCTU CaMOOUULLEHNS CTPYM OT paccMaTpMBaemMoro XMmm-
4YeCKOro BeLLecTBa;

- YPOBHE KOHLIEHTpauuKW, A0 KOTOPOro MOXET MPOUCXOAUTb CaMOOYULLEHME
CTPyM OT paccmMaTpmBaeMoro XMMNU4eCcKoro BeLLLecTBa.

[Mocne BHeceHMs B pefakuMOHHbIE OKHA NepeyvrcrieHHon nHdopMaumn cnenyet
obsa3aTeNnbHO HaaTb KHOMKY «3armoMHuUmby». [pyrme KHOMKW Ha OaHHOM 3KpaHHOW
doopme NO3BONAT NPOBECTU PSA AOMONTHUTENBHbBIX Onepauuii:

- «Oyucmump» - OYNCTUTbL PedaKUNOHHbIE OKHa;

- «YO0anume» - yoanutb U3 paboyero pasaena nporpaMmmbl OHOBLIN CTBOP;

- «3anucame 8 ¢halisi OaHHbIe cMeopa» - COXPaHUTb Ha XECTKOM ANCKE BHECEH-
Hble JaHHble (POHOBOrO CTBOPA C COOTBETCTBYHOLLMM MMEHEM U PaCLUMPEHUEM «*.iSty;

- «OmKpbImb ¢hatisi poHO8020 cmeopa» - NepeHecTn AaHHble (POHOBOIro CTBOPA,
COXPaHEeHHbIE Ha XXeCTKOM JM1CKe, B pacCMaTpUBaeMyto aKpaHHyH hopmy;

- «[llepelimu K UCMOYHUKaM 3a2psi3HEHUST» - NEPENTUN K AKpaHHbIM dhopmMam npo-
rpaMmmbl, NpegHasHavYeHHbIM 4151 BHECEHUS MHGPOPMaLMK MO KOHKPETHBIM UCTOYHUKaM
MOCTYMMeHUs BeLLeCTBa Ha y4acToK peku. B pesynbrate ykasaHHOro JeNCTBUS MOsB-
nsieTca akpaHHasa dpopma nporpammbl «/IpocmMomp-Koppekmuposka ¢hoHO8020 CMeo-
pa» cornacHo pucyHky, b.5. B aton dpopme ykasbiBatoT:

- KO UCTOYHMKA (COpoca) BeLlecTBa (B COOTBETCTBUM C PacCTOSAHMEM UCTOYHUKA
OT YCTbS1 PEKN);

- HaUMEHOBaHWe NUCTOYHUKA;

- paccTosiHMe OT feBoro 6epera 4O MecTa BbINyckKa;

- KOHLIEHTpauuio BELLECTBa B UCTOYHUKE;
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- pacxop, BoAbl B UCTOYHMKE;

- KO3MDULMEHT CKOPOCTM CaMOOMUULLIEHUS BOL UCTOYHMKA OT MOBbILLEHHbIX
KOHLEHTpaLWin paccMaTprMBaeMoro BeLecTBa;

- YPOBEHb KOHLUEHTpaLUun, A0 KOTOPOro MOXeT MpoXoAuTb CaMOOuULLEHME
BO/bl UICTOYHMKA OT paccMaTpuBaemMoro BellecTBa.

W MpocmoTp-koppekTMpoBKa NapameTpos GOHOBOro CTEOPa = O >

Kon ¢hoHOBOroO cTeOpa || Bcero uwcrt_ sarp. I BHXO.I:I. I

HaumMeHoESHHE pEKH:
I OTKpHTE (pbain (pOHOEOIo c:TBl:lpaI

EBEpEE MelEseir = I JanucaTtk B haln naHHue CTBDpﬂI

JanormHuTe| OUHCTHUTE, !:l;l.anMTbI

MNMokazarens—————————
Kon I
HamMeHoEaHHE I HMrMeeTca N4 3arpazHeHHas cTpya?
(e HMeeTca T Her
FazmepHocTe I [ Aa.
MOk I PaccTtoadHue oT nesaro
Sepera Ao cepeauHEl Iﬂi
SArpasHEHHOMR CTRYH (M)
FoOHOEDA KOHLEHTPaLIMA Iu— KoHLUEHTRaUMWA BEBWECTE =5
EEUECTEA E ZArpazHeHHol cTpye
HpoBeHE KOHLEH TR ELALM, Facxon eoakl & sarpas- Iu
00 KOTOROrD MoseT 0 HEHHOM cTpYe (kyS.Mm/cl
MPOX0OMTE CEMODYHWEHME I Ko3cg. CKOpoOCTH camMo-
OYHUEHA CTERYA (‘I,."CHTJID
Ko3agpHUHMEHT CKOPOCTH
camMoourweHna  (1/oyT) Il] YpoBEeHE KOHUEHTOELL,
00 KOTOBDOrD MOMHET
HAOTH CEMO0HYHILCTEYH Iﬂ

nepelﬁTM K MCTOYH. 3arpa3H. I

PucyHok B.4 — OkpaHHas bopma nporpamMmmbl 4N BBoAA, NpocMoTpa
N KOPPEKTUPOBKM NapameTpoB dOHOBOro CTBOpA

1" MNpocmoTp-KoppeKTMpoBKa NapamMeTpPoE WCTOMHWKE BELLIECTES — | >

TexkywHA HCTOUH. ZarpASHEHHA Il Bcero:l BHxOnl

P opHUHMpYyeT pacxon

Koa MCTOYHHKa I E Y3A0EOM CTEOpe? [~ Her
cdpoca BEWECTBa

Koa ¢ crop.camoou. -
HaumeHoEBaHue I peuH.goan 1/cyr Il:l
MCTOYHHKA

YpoBeHb KOHWEHTD.

00 KOTODOro MOMKET
Paccrt. or nee. Gepera 0 HOATH CAMO0Y. B DEKEIU
A0 MECTa EMnycra [m)

KoHueHTpanusa Brinyck CTOUHLIX BOA
CTEa B MCTOUYHMEKE I (pacceveaUHA/HANOPHBE)?
 Na = Her
Pacxon seoam B
HCTOYHHKE [Kgﬁ_MJc]I JuameTp oronoeka [M]I
YucAo oronoEKOE I
Koad. crop. camo-
ouHm_Bon HoToy 1 ."cgn'ln InySHHa peKH HUXE I

MecTa Emycra [m]

YpoBeHE KOHWEHTPALHHK, Paccuurare napamMerpe Ana

D e T [} YCADEHOrO BHINYCKa
NpoOXOAHTE caMooquu.leHuJ
KparHoCTE Havanb- I—
HOoro pastGasneHus
YcnoEH packon BoAbL I—
B ucTt_38 [ky6_mic)

HoBwi MCTOUHHK Ynanurte TEK'_—IIII,_MCTD‘-IHMKI JanorHUTE TEKYUI HCTOUHHK I

OTKPETE cdrakin onHoro MCToUHHMKa I rl'lepeﬁTu:

B Hauanol n enbml Cnen. I B ronen
Januvcarte TEKYUHA HCTOUHHK B q:nﬁﬁnl ! . e

PucyHok B.5 — OkpaHHasa oopma nporpamMmmbl An4g BBoda, NnpocMoTpa
N KOPPEKTUPOBKU NapamMeTpOB UCTOYHMKA BelLlecTBa

[atT oTBeT (CcTaBAT oTMeTKy «[Ja» unu «Hem») Ha Bonpoc, ABNsSeTca nu
AaHHbIN UICTOYHUK POPMUPYIOLLIMM pacxof B y3rI0OBOM CTBOpE.
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Ecnun nctouHnk ssngetcs hopMupyowWmnM pacxon BOAbl B peke B Y3510BOM
CTBOpE, TO BO3MOXHO BBEeJEHWE YTOYHEHHOro 3HavyeHust «KoadduumeHTa CKopo-
CTU CaMOOYMLLEHNSA PEYHOM BOAbI» OT paccMaTpuUBaAEMOro BeLleCcTBa Ha HMXene-
XalleM yyacTKe, a TakkKe YPOBHS KOHLEHTpaunun, 0 KOTOPOro MOXeT NPOUCXoanTb
camooumLLeHne Boabl B peke. Ecrnn NCTOYHKK aBnsieTca He (oOpMUPYHOLLMM pacxon,
BOAbl B peke, TO BBOAAT 3Ha4YeHue 3Toro KoadppuumeHTta, NpuHATOro Ha npegblay-
LeM ydyacTke pekn. MNMoBTOPST N ypOBEHb, 4O KOTOPOro MOXeT NMPOUCXoauTb ca-
MOOYMLLIEHNE BOAbI B peke OT paccMatpmBaemoro Bellectsa. 1o ymonyaHuio, 10
€CTb, KOrja HeT HaTypHbIX AaHHbIX O caMoouYULlaloLen CnocoBHOCTN BOL PeEKU U
BO, WUCTOYHMKA, KO3IMOMPULMEHT CKOPOCTU CaMOOUULLEHNA N YNOMSIHYTbI BO3MOX-
HbI YPOBEHb, O KOTOPOro MOXET CHUXaTbCHA KOHLUEHTpaunsa BellecTBa B pe3ysib-
TaTe NpoueccoB CaMOOYULLIEHUS, NPUHUMAIOT PaBHbIMU HYITHO.

B 3aBucMmocT OT TOro, Kakmm €BAAETCA BbINYCK  «(pacceusato-
WUM/HaropHbIM) ?» NN HET, KypcopoM (TOYKOM) OTMEYaloT COOTBETCTBYHOLLYIO U3
paguokHonok — «/[a» nnu «Hem». Ecnn oTMe4veHa (akTMBMpoBaHa) paamvoKHOMKa
«[a», To Heobxo4MMO BBECTU YMCIIO U ANaMeTp OroflIoBKOB, a Takke rmybuHy peku
HWXe CTBOpa BbiMycka. 3aTeM, HaXaTUeM Ha KHOMKy «Paccyumamb napamempsbl
0151 YCII0OBHOR20 8blIrycKa» 3anycKkarlT pacyeT BeSIMYMH KPpaTHOCTU HavanbHOro pas-
GaBrieHMst n YCNOBHOMO pacxoda BOAbl B TEKYLLEM UCTOYHUKE 3arpsisHeHus. Ecnu
MO pacyeTy HaMopHbIA BbINYCK HEe MOATBEPXOaeTcs, paauOKHOMKa Tuna BblMycka
3aMeHsieTca Ha 3HadyeHne «Hem» n Huxenexawme nons opmbl OCTaKTCA He3a-
NONMHEHHBIMW.

[ns 3anoMMHaHNA BHECEHHbIX AAaHHbIX MO TEKyLleMy UCTOYHUKY obs3aTenb-
HO criegyeT HaXaTb Ha KHOMKY « 3arnoMHUMmMb meKywul UCMOYHUKY .

[lanee no ycmoTpeHuto onepaTtopa B AAaHHOW 3KpaHHOW POpPME BO3MOXHbI
cnegyoLime onepauum:

- «Y0anumb meKywuli UCMOYHUK» — yOanuTb TEKYLUMA UCTOYHUK N3 cnmcKa
MCTOYHMKOB, paccMaTpmBaeMbIX B NporpaMmme;

- «3arnucampe meKywul UCMOYHUK 8 ¢balisl» — COXPaHUTb Ha XXECTKOM [uCKe
BHECEHHbIE AaHHble MO TEKyLLEMY UCTOYHMKY C COOTBETCTBYIOLLINM UMEHEM;

- «Omkpbimb ghatin 00HO020 UCMOYHUKa» — NEPEHECTU COXPAHEHHbIE Ha Xe-
CTKOM [MCKe [aHHble MO UHTepecyeMOMYy UCTOYHWUKY B pacCcMaTpuBaeMyt 3KpaH-
Hyl0 cbopmy.

- MCNonb30BaTb CEPBUC HaBuratopa no dKpaHHbIM popMaM C yXe BHECEH-
HbIMW AA@HHBLIMW NO UCTOYHMKAM BeLLeCTBa.

UToObl NepenTn K 3aHECEHUI0 B NporpammMmy MHgopMaumm no HOBOMY UCTOM-
HWKY paccMaTpuBaeMoro BellecTBa, HaXUMalT KHONKY «Hoebil ucmoyHuK». [a-
rnee MOBTOPAIT npoueaypy 3aHeceHUs MHOpMauMn rno crneayrouemy UCTOYHUKY
BeLLeCTBa B roTOBbIE 4S5 3anUcu peaakuMOHHbIE OKHa.

[ns 3anoMmnHaHKS Ha XeCTKOM [MCKe BCEero crmcka MCTOYHMKOB BeLLLeCTBa B
MaBHOM MeEHI0 B pasgernie «MCmOoYHUKU 3a2psa3HeHUss» aKTUBUPYHOT onepaumio
«3anucame 8 haun mekywul Habop UCMOYHUKO8 3a2psi3HEHUSI» N 3anucbiBatoT
Ha >XeCTKOM Aucke hansi ¢ NPUCBOEHHLIM UMEHEM C pacLUnpeHneM «*.ist».

[Mocne BHeceHNA B TeKyLlyo NamATb nNporpaMmmbl MHOPMaLUM No BCEM MUC-
TOYHMKaM BeLLeCTBa NepexogaT B rMaBHY 3KpaHHY dopMy 1 B OKHO «Bgedume
KOO KOHMPO/IbHO20 Ccmeopa» BBOAAT KO KOHTPOSIbHOrO cTBOpa (C y4eToM €ero
paccTosiHUSA OT YCTbSl PeKn) Ans NpoBedeHns OCHOBHOW Npoueaypbl nepecyeTta yc-
NOBHOM (POHOBOW KOHLIEHTpPALUUM BeLLEeCTBa B 3aaHHbI HUXeNexXallnn cTBop pe-
kn. [Ans dukcaunmn 3agaHns 06a3aTtenbHO HAXKMMAKT Ha KHOMKY «3arnoMHUmMe me-
KyWw. UCMOYHUK». 3arnycK pac4yeTa Npou3BOAAT HaXXaTueM KHOMKN « Pacyemy.
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Ha rnaBHOW akpaHHOW (popmMe nporpamMmbl B pesdynbTaTe pacyeTta rnosiBngaeT-
cA rpadovk U3MEHEHUs1 KOHLEHTpaumMm BeLwecTBa B Ce4eHUN pekn B 3alaHHOM KOH-
TPOJSIbHOM CTBOpPE M KpaTKMN OTYET O pesysibTaTtax nepecdeTra ycnoBHOW dOHOBOW
KOHLUEHTpaunn BewecTBa B 3afaHHbI HWXenexalwinin CTBOp pekn (npumep pe-
3ynbTarta nepepacyeTa yCcrioBHOM (POHOBOW KOHLUEHTpaLMn XMMNUYECKOro BewecTsa

npencrasnieH Ha pucyHke b.6).

o MepecueT HOHOBOWM KOHLUEHTPALMKM BELLECTEA B 3a/aHHbIM HM¥enexallWii CTEOD pekn

_—y )

YuacTrmn Beixog,
Koaw yuacrtkoe HMCTOUHMEMW 2arpazHeHHA

Homep Hauwana OxoHyaHuna Homep Kon cTeopa beper cGpoca

WMeTouHnkw 3arpAsHeHna O nporpamme

Beenurte kon KOHTpONLHOro CTeBOpAa:

1 10400 10000 1 10400 POH.CTE. EE.
2 10000 9400 Ysa. 2 10000 nes. Ysa.
3 9700 npas.

MNMokazarte YyyactTok MNMokazars MCToUH Zarp. |

Mens. Konmentparma B cegeam#e peist: 94 00 s oT yeTha

|+ KOHUEHTpauWA sewectsa, —— MNOK |

&

[44]
.

o

KOHUEHTREUMA, MERN
MW

Y

=

LLWpHHA pekn, M

|9400 3anoMHUTb

PacueT ﬂ

Pezynetar nepecuerta goHoOBONA
KOHLUEeHTpaUKWH XMMHUYECKOro EEUlECTEA
B 2808HHLIE KOHTPONLHLIA CTEOP BHIIIE
BHMNYCKA CTOYHHX BOA

Crarc=6.86 {Mrrin)
Ccpenn=3.93 (Mxrfn)
CrMuHMM=2_51 [MKr/n)
Koag crmeweHua=60%

Mens. na ycraHoenenua HAC pacueTtHas
¢ OHOBAA KOHUEeHTpauus e pexke Pexa K

B 94.00 kM OT YCThA

coctaegnAaet 686 (mrrfn)

PucyHok B.6 — lNpumep nporpaMmmMHOro npeacraBneHns pesynbTaToB nepepacyeTa
YCNOBHOM (POHOBOW KOHLEHTpaLMN XMMNUYECKOro BeLllecTBa B 3aJaHHbIN
HUXenexalimn CTBOp PeKn

Ha otyeTHOM 3kpaHHOM dhopme rpadouK MokasbiBaeT pacyeTHoe (YCIOBHOE)
pacnpeneneHne KOHUEeHTpauumM paccMaTpmBaeMoro BeELLLECTBa B CEYEHUN PEKU, MO-
3BosisoLee yBnaeTb N onpeaeniTb ero MakCMMarnbHYy KOHLEHTpauuio B 3TOM ce-
YyeHun. B gencTtBuTENbHOCTM AeTanu nonepeyvyHoro npouns U3MeHeHuUs KOHLEH-
Tpaumn BewecTBa B CEYEHUMN PEKN MOrYT UMETb CBOM OCODEHHOCTW, CBSAI3aHHbIE C
BNUSHUEM MECTHOW MOPOMETPUM pycna pekn Ha pacnpeneneHmne BOAHbIX Macc.
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3Ha4yeHus KoadduumeHTa CTblogeHTa tg; Npun
OOHOCTOPOHHEWN foBepuTenbHou BeposaTHocTu P=0,95

n tst 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

MpnmevaHune —MNpn n < 6 NPUHUMALOT, YTO tg =1
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MpunoxeHue I'
(cnpaBo4yHOE)

Mpumepbl pacyeToB YCNOBHbLIX (POHOBbLIX KOHLEHTpaLUun
XUMUYECKUX BelecTBa B BoAe BOAHbIX 06bHLEKTOB

r.1 fpumep 1
B 3agaHHOM anga pacyeta ctBope N peku A, rae npoBoaunmChb cuctematumye-
ckme (perynsipHble) rmgpoxmmmnyeckne HabniogeHus, TpebyeTtcs onpenenutb yc-

* ~
NOBHY0 (DOHOBYIO KOHLUeHTpaumio BewlectBa Cy, Ans asota ammoHwiiHoro. Pac-

YeTHbI MUHUMarbHbIN pacxod BoAbl B peke Qgsy,=14,5 m’/c. PesynbTaTbl Habnto-
AeHun npmBedeHsl B Tabnuue .1 n Ha pucyHke .1. B anekTpoHHOM BMae ucxoa-
Has MHopmaumsa ans npumepa Haxogutcsa B hbanne «llpumep 1.dat».

Tabnuua TI.1 - Pesynbtatel HabnwogeHun 3a cogepXaHMem asoTa
aMMoOHuIMHoro B cteope N pekun A
Pacxon CopepxaHune Pacxon CopepxaHue
Aata BOAb! B ammgz%lioro, Aata BOAb! B ammsaowT?lioro,
peke, m°/c mr/am® peke, m°/c mr/om®
2013 . 2014 r.

05.02 12,3 1,33 13.02 35,7 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 34,3 0,25

[Ans pacyeTta ycnoBHOW (POHOBOW KOHUEHTpaUUW 3adencTsyemM nporpaMmmy
«XM—-poH3». Ucnonbaya ctaHgapTHoe and Windows okHO BblGopa katanora u
ghanna, Haxo4uM N OTKpbIBaeM NOLroToOBMEHHbIN hann «[lpumep [1.daty.

[anee Ha rpaduke npocmaTpMBaemM WUCXOAHYK ANS pelleHus 3agadn WH-
dopmauuto. Ha ToueyHomMm rpaduke «Pacxod-KoHUeHmpauyus» XopoLwo BUAHO, YTO
TeCcHOTa CTaTUCTUYECKOM CBA3N MeXdy KOHUEeHTpauuen asoTa aMMOHUMHOIO u
pacxo4oM peyHon BoAbl JOCTAaTOYHO BbiCOKa (CM. pUCYHOK [M.1).
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& Pacuer ycnoeHo GoHOBOA KOHLEHTPALWN BELLIECTEE B BOAHOM 0BbeKTE — O X
ﬂpl:lﬁl:ll OTKpHTL qJﬂn—"l [EETETE ToeR BB MNpoi ook Havano  Konew [ Boibop ananasona
Koo Mokazarens  PasmepH. ?‘ngru.;, MECCHE - |2|:I IED-I3 IED-I4 Foaer
71 Azar ammoH, mrin =l ~ KarTponsHas - f20 [2013 |a014 Hauang | 2013 j
Conmpamner - Ronermurenas | C Heromrersras-  [° L Korew [2074 =]
1 [Napu 3HAYEeHWH pacXoa-KOHUEHTpauuHs
" W= ofiwero maccuea |2|:I |2D-I E |2D-I £
* M3 KOHTRONEHOR CTRUM |2|:I |2EI'I 3 IED-I 4 wl
W= aonoaHuTensHoM ID I I YanuTe TOUKY |

Bug ceaskw C=f((1) N0 gaHHbIM B KOHTPONLHOW CTRYE

I T T
= : : : i
o 1 1 1 1
3 ; ; ; ; Pacuet |
= 5 i 5 5
=3 5 i 5 5
T 5 5
g 2 :
8 : :
' ' ] '
5 S o » i *
] & : %
T I— T LA B T LI T L T LA T L T L— T T
20 30 40 50 60 70 a0
Pacxog, ry0.mic BHXQ.I].

PucyHok .1 — 3aBUCUMOCTb U3MEHEHUS KOHLUEHTpauun asoTta
aMMOHUIMHOro OT pacxofa peyHoun Boabl B ctBope N peku A

[Ans ocyuwecTerneHns pacyeta yCnoBHOWM POHOBOW KOHUEHTpaUnn asoTa am-
MOHUIMHOIO HaXXuMaem KHomky «Pacyem». B nosiBuBlieecsa pedakuMOHHOE OKHO
BBOAUM Tpebylowmecs ansa pacydeTa 3Ha4yeHne pacxofa pevyHom BoAbl U HaXXMMaeM
KHOMNKy «Pacyem». PacyeTHoe 3HayeHne yCcrioBHON (POHOBOW KOHLEHTpaLuuu asoTta
amMmMoHUitHoro cocTtasnsieT 1,03 mr/am°. UtoroBas dopma pesynbTaToB pacyeTa
nocrne BHeCEHNA B Hee HeobxoauMMbIX AOMOMHEHNN MOXeT OblTb nNpeacTaBreHa B
Hane4yaTaHHOM Buae.

OTkpbIB 3aknagky «ZorosHumersibHble c8e0eHUST» MOXHO MNOSNyYnTb UHAOP-
Maumo 06 yCTaHOBMIEHHOM N UCMONb30BaHHOW CTAaTUCTUYECKOM CBA3W ANA pacyeTa
YyCNoBHOM (PbOHOBOW KOHLEHTpaumm

Cy, =33,177 -Q 7922, (r.1)

[Mpn ncnonb3oBaHMM pacyeTa YCIIOBHOM (POHOBOM KOHUEHTpauuu asota am-
MOHUMHOIO «BPYYHYHO» MOXHO BblAENnUTb criegyoLlmne nosvuuu:

- XapaKTepUCTUKN CTaTUCTUYECKOM CBA3N COCTaBMAOT:

n=20; r=0,79; S = 0,162 Mr/am>; S../0 = 0,41; tg = 1,73;

- CpaBHEHME NOJSTyYEHHbIX CTaTUCTUYECKUX XapaKTePUCTUK CBA3N MeXOY KOH-
LeHTpaunen BeLlecTsa n pacxogomM Boabl ¢ TabnmyHbiMu (cMm. Tabnuyy M.1) no3so-
nsgeT cuynTaTb, YTO HAOEXHOCTb MOSTYYEHHOW CTAaTUCTUYECKOW CBA3W AOCTAaTOYHO
BbICOKa;

- B COOTBETCTBMM C ypaBHeHueM (I.1) npn pacyeTHOM MUHUMANbHOM pPacXo-
ne Boabl Qgsy, 3HaYEHue C‘("b cocTaBuUT
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;o . —1,322
o =33,177 - 14,5

- pacyeT no copmyne (16) no3BonseT NOAYYNTb UCKOMOE 3HAYEHNE YCNOBHOM

=0,967 MF/,EI,M3;

¢ OHOBOW KOHLIEHTpaLNKn C;,:

. 0,162 1,73 ,
Ccp = 0,967 + 720 =1,03 mr/gm°.

.2 llpumep 2
B 3agaHHoOM gns pacyeta ctBope M pekn b TpebyeTcs onpenenvtb YCNOBHYHO

*
(bOHOByI-O KOHUEHTpauunto BeLecTBa C(b Onsda XxmuMmm4eckoro r|0Tpe6neH|/|;| Knucnoponaa

(XIK). PacyeTHbIi MUHMMAanbHBIN pacxos Boabl B peke Qosy, = 21,6 M*/c. PedynbTa-
Tbl eXeMecs4HblXx HabnwoageHnn npueeneHol B Tabnuue .2 n Ha pucyHke .2. B
3MIEKTPOHHOM BMAE UCXodHas WHgopMauma AN npuMmepa HaxoauTcs B (pawune
«lpumep I 2.dat».

[Ana npoBegeHus pacdeTtoB aktusupyem nporpammy «'XM-goH3». Ucnosnb-
3ya ctranHgaptHoe ans Windows okHO Bbibopa katanora u dawna, Haxogum u oT-
KpbiBaem noarotoBrieHHbIn pann «llpumep [ 2.dat».

B nporpamme «I"'XM-poH3» nocne npocmoTpa UCXOLHbIX AaHHbIX Ha rpaduke
B OCHOBHOM 9KpaHHOW dhopMe nporpammbl B pexunme «[llapbl 3HadyeHuUl pacxoo-
KOHUeHmpauyusi» B KOHTPOSIbHOW CTpye, HaXumaeM KHOmMKy «Pacyem». [NocKonbky
cTaTucTuyeckas CcBs3b OOCTOBEPHA, a 3HavyeHue XIK npu noBbieHnn pacxona BoAb!
B peke yBennymBaeTCs, OOMNOSIHUTENBHO CriedyeT paccyuTaTb YCrOBHblE (DOHOBLIE
KOHLleHTpauuu npu cpegHeMHOrorieTHEM 1 MakCUMaribHOM CpeAHEMECAYHOM pacxo-
e BoAbl roaa 5 %-Hoii 06ecnedeHHOCTH: PN Qqp = 45,0 M°/c 1 Qsy, = 85,0 m%/c. Bee
HeobxoguMble ONA pacyeTa pacxodbl BBOAUM B COOTBETCTBYIOLLME MOSBUBLUMECS
peaaKkUMOHHbIE OKHA U HaXXMMaeM KHOMKY «Pacyem».

BbluncneHHble C;) nna XIK B ctBope M pekn b coctasnaoT

Cy = 4,05 mr/am?®,
C = 3
Ob[ocp.MH.) 5,33 mr/gm°,

*

C = 3
(*’(05%) 8,24 mr/om”.

B ocHoBe pacuyeTa nexuT ncrnonb3oBaHUe nosy4yeHHoM CTaTUCTUYECKON CBSI-
3un (cM. 3aknagky «ZonosiHumersnbHble ceedeHUsI»)

C, - /11,5349 +0,0074-Q2 . (r.2)
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Tabnuua .2 — PesynbTaTbl CUCTEMATUYECKNX TMOPOXUMUYECKMX HAONIOAEHUN 3a
nameHeHnem 3HadeHun XIK B ctBope M pekn b

Pacxon Pacxopn Pacxop
Oata | BOARIB 1 vk | DOara | BogeiB | XK, Oata | BogbiB | XK,
PEKe, | \ir/am peke, |mr/om® peke, |mr/gm®
m*/c m>/c m>/c
2012 . 2013 . 2014 .

09.01 21,6 5,4 21.01 23,1 4,0 11.01 27,7 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 53,5 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 4,1
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

5 Pacuet ycnoeHno GoHOBOR KOHLEHTPALWK BELLIECTES B BoAHOM obbexTe = O *

npﬂﬁul OTKpHTL ':pﬂﬁ"l rBrifop ofeerTa pacyeTa Mpos Tam: Bene e BreiGop AManasoH

Kog Mokazatens  PasmiepH. ?TE?L:H,;, EEELE - |33 |2D12 |2D14 ="

BSXMK  mrdn =l ¢ Kormponewan - EE l2mz  amd Havana 2012 =

(oo s | penomronsin P T s 7

2

MNapw 3HAYEHWA pACXOA-KOHLEHTpAaLMsa

|2D12 |2D14
|2D12 |2m4

" W=z ofwero maccuea I33

ol T e e

W= gonaaHKTensHoi ID I I

MZHMEHATE FD,ELbll

HoanmTe TD'—IKHl

Bug ceasu C=f(Q) N0 gaHHLIM B KOHTPONLHON CTpYeE

KoHUeHTRaLWMA MTin
2 H & H

[¥]
r

T T T T T T T T T T T T
25 30 35 40 45 S0 55 &0 65 70 75 a0

Pacxopg, kyG.mic

Pacuet |

Boixopn,

PucyHok IM.2 — 3aBucnumocTtb nameHeHna sHaveHnn XK ot pacxoga

BOAb! B peke b B cTBOpe M
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Pewas 3agavy B py4HOM peXxume C UCMOSIb30BAHMEM YCTAHOBIIEHHOW Nps-
MOW CTaTUCTUYECKON CBSA3M MeXAy KOHUEeHTpauMen BewecTBa U pacxogoM peyHom
BOAbl A1 COOTBETCTBYIOLWMX MTMAPONOrMYECKUX YCNOBUIA, NOYYNM:

- CTaTUCTUYECKME XapaKTEPUCTUKM cTaTucTmyeckonm cBasm: n = 33; r=0,89;
Se = 0,601 mr/am®; 0 = 1,279 mr/am®; S,/ 0 =0,47; ts = 1,69;

C, = J11,5349+0,0074 -21,62 = 3,87 Mr/om’;

4 - 2 — 3.
Col@up ) = /11,5349 +0,0074 -45,02 = 5,15 mr/am’;

! = 2 _ 3.
Ceo(@ge,) = V11,5349+0,0074-85,02 = 8,06 mr/m’;

Cg;) =3,87 + 0,174 1,69 0,601 = 4,05 mr/gm>;
C*
(b[QCp.MH.
C*
e

j: 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 NMpumep 3
B 3apaHHOM gns pacdeta ctBope G peku B TpebyeTca onpenenntb POHO-
BYHO KOHLIEHTpauno HedTenpoayKToB C;. PacyeTHbIn MUHUManbHBIN pacxod BO-

Abl B peke Qgsey = 75,3 m/c. PesynbTaTbl exXemecsadHblXx HabnogeHn npmBedeHs! B
Tabnuue .3 n Ha pucyHke IN.3. B anekTpoHHOM Buae ncxogHas nHgpopmaums gng
AaHHOro npumepa Haxoautcsa B coanne «llpumep [ 3.daty.

Tabnuua .3 — PesynbTaTbl eXXemMecsa4HblXx HabngeHun 3a cogepxaHmem Hed-
TenpoayktoB B cTBope G pekun B

Copepxa- Conep- Copnepxa-
Pacxopn Pacxop, »KaHne Pacxopn
Hue Hed- Hue Hed-
[ata BOAbl B Tenponyk- | fata BObl B HedTe- [ata BOAbI B Tenpoayk-
peke, peke, npoayk- peke,
m3/c T;)B’ 3 m3/c TOB, m3/c T?B’ 3
Mr/gm M/ Mr/am
2012r. 2013 r. 2014 r.

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 | 175,0 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 93,5 0,08 25.08 61,5 0,13
26.09 67,0 0,06 25.09 1240 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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PucyHok .3 — 3aBMCUMOCTb M3MEHEHMUS COAEPKaHMA HE(PTENPOAYKTOB
OT pacxoga Boabl B ctBope G peku B

[Ons npoeegeHna pacdeToB aktusupyem nporpammy «I'XM — coH3». Uc-
nonb3ys ctaHgapTHoe ana Windows okHO Bbibopa kaTanora u danna, Haxogum m
OTKpbIBaeM NoaroToBneHHbIn pann «llpumep I 3.daty.

Kak cnegyet 13 rpacumka Ha pucyHke .3 B paccmaTtpnBaeMom npumepe co-
AepxaHne HedpTeNpPOAyKTOB B BOAE He 3aBUCUT OT pacxoga peyvyHom BOoAbl, No3To-
MY BblYUCIIEHNE YCITOBHOM DOHOBOM KOHLUEHTpauun no nporpamme « XM — ¢ooH3»
BbIMOSIHAEM C Y4eTOM aBTOMaTU4eCKM POPMUPYEMbIX XapaKTepHbIX Nepnogos no
AaHHbLIM exemecayHblix HabnogeHun 3a 2012-2014 rogbl. [Ans ocyllecTBReHUs
AaHHOW onepauun B rnaBHON akpaHHoM dhopme nporpammbl «'XM — oOH3» Haxu-
MaeM KHOMKy «Pacyemy».

B pesynbTaTe pacdeta nosiydaem 3HavyeHue (POHOBOM KOHLEHTpauuu, pas-
Hoe 0,151 mr/iom®. B «JonosHumesbHbIx c8eOeHUSIX» MOXHO HalTU MOSICHEHWE,
YTO B pacyeTHbI MaccuB HabnageHUn 3a TpU rofga BoLWM AaHHble (Bcero n = 12)
3a YyeTblpe Mecsua (AHBapb, NOHb, CEHTABPbL N OKTAOPD).

[Mpu pacyeTe «BPY4YHYHO» HEOBXOAMMO BbINOMHUTL CreayoLmne onepawmmn.

[Mockorbky cogepxaHue HedTenpodyKTOB B BOLE He 3aBUCUT OT pacxoda
peyHon Boabl (pucyHok I.3), obpaboTky pesynbTaToB HabnwageHUn ana onpegene-
HWUA C; npoBoaum cornacHo 5.5. [1ng BbiBoga 3HAYMMOCTU OTSIMYMSA pe3yribTaToB

HabnogeHun, nonyyeHHblx B 2014 r., oT AaHHbIX 2013 r., 2012 r. ncnonb3yem cra-
TUCTUYECKUN KpUTEPUN U, .

N3 Tabnuuel .4 cneagyet: T, = 145,5; ny = n =12; T,=154,5; n, =m*=12.
Mo popmyne (7) Haxooum BENNYNHY U, :

u = 145,5 — 12(12+1) / 2 = 67,5
001412013 )
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Tak kak m* > 8, no dpopmyne (11) onpenensem napameTp Zz:
67,5-0,5(12-12 +1)

=0,29.
0,289,/12-12(12+12 +1)

Z5014/2013 =

[Mony4yeHHoe 3HayeHne z nonagaet B uHtepsan (— 1,28 < z < 1,28), noaTomy
NPMHMMAaEM, YTO OTNnYmne pesynbtatoB HabnoaeHun 3a 2014 r. n 2013 r. He3Ha4YUMO.

Tabnwnuya .4 - PesynbtaTbl COBMECTHOIO paH>XnpoBaHus AaHHbIx 3a 2014 n 2013 .

CopepxaHune Panr CopepxaHune Panr
HedbTenpoaykToB, Mr/am® HedbTenpoaykToB, Mr/am®
2014 . 2013 .
0,05 2,5 0,05 25
0,05 2,5 0,05 2,5
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 23,5 0,17 23,5
n=12 > =1455 n=12 > =1545

AHanornyHbIM crnocobom NPoOBEPUM 3HAYMMOCTb OTNMYKNA AaHHbIX B 2012 roay.
PesynbTaTtbl 3TOro aHanusa: T,=144; n;=n=12; U (201412012) = 96; Z5414/2012= - 0,99

[Mony4yeHHOe 3Ha4YeHMe z nonagaeT B MHTepBan (— 1,28 < z < 1,28), noaTomy
TaKkke NpMHUMaeMm, 4YTo oTnnume pesynbtatoB HabnoaeHun 3a 2014 n 2012 rr. He-
3Ha4YMMmo.

Tak kak rogosble gaHHble 3a 2012 - 2014 rogbl OTNNYAOTCA HECYLLECTBEHHO,
B JanbHeEWWeM CTaTUCTUYECKOM aHanuse Bce AaHHble byaem paccmaTtpuBaTh CO-
BMeCTHO. PesynbTtaTthbl rpynnMpyemM noMecsa4yHO B COOTBETCTBUM C 5.5 1 ANa Kaxaon
BblAeNaHHOW rpagjaumm onpeaensem CpeHo KOHLEHTpauuio HedTenpoayKToB Co-
rmacHo Tabnuue I.5. B sHBape cpeaHee cogepxaHue HedTenpoayKToB ObINo Hau-
B6onbLWKM, NO3TOMY 3TOT MECSL, OTHOCUM K OCHOBHOWN (OnopHoun) rpagauuun. Mcnosnb-
3y KpuTepum U, , onpegenym 3Ha4YMMoCTb OTNIMYMA OCHOBHOW rpajauuu OT Oc-

TanbHbIX. OT OCHOBHOW rpagjaummM HE3HAYMMO OTNINMYAKOTCA AaHHble 3a WIOHb, CeH-
TA6pb 1 OKTAGPL (3HaYeHUsa napameTpa U, 6onblue 3HaYeHun napameTpa U = 2,1).

[aHHble 3a 4YeTblpe Mecsiua (AHBapb, UKOHb, CEHTAOPb U OKTAGpPL) 00beanHsieEM B
oavH maccus (B utore n = 12) u, ucnonssysa popmynsl (1), (13), (21), nonyyunm:

Cop(ep) =012 Mr/am>; 0 =0,05 mr/am; £s; =1,80;

. 0,05-1,80 3
C,=012+—=—"—_"-=0,15 mr/gm°.
® V12
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Tabnuua .5 — OnpegeneHne cpeoHUX KOHUEHTpauun HedTenpoaykToB Mo

BblESIEHHbIM rpagaumsam (MF/,D,MS)

Mecsuy,
Fon 1 [ 2] 3] 4] 5 | 6 | 7] 8 ] 9 | 10] 11 ]2
KoHueHTpaums, mr/am°

2012 0,19 |(0,05| 0,10 0,07 | 0,22 | 0,20 | 0,20 | 0,20 | 0,06 | 0,15 | 0,07 |0,10
2013 0,13 | 0,10 | 0,08 | 0,05 | 0,11 | 0,05 | 0,06 | 0,08 | 0,17 | 0,12 | 0,11 |0,10
2014 0,10 | 0,05 | 0,05| 0,07 | 0,07 | 0,08 | 0,43 | 0,43 | 0,17 | 0,06 | 0,09 |0,12
> 0,42 | 020| 0,23|/0,19 | 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 () 0,14 | 0,07 | 0,08 0,06 | 0,20 | 0,21 | 0,20 | 0,20 | 0,13 | 0,11 | 0,09 |0,11
MpumeyaHuq
> - CyMMa KOHLIEHTpaLuit HedpTernpoayKTOB No MecsaLam; N- YUCHO neT HaGnoaeHnit;
C (cpy CPedHeMecsaYHasn KOHLeHTpauua HedTeNpPoayKToB

.4 NMpumep 4

B 3apaHHOM gns pacdeta ctBope B pekn K Tpebyetcs onpegenutb ycnos-
HYI0 (POHOBYIO KOHLIEHTpaLumio Megu C&‘D. Pac4eTHbIn MMHUMarbHbIN pacxod BOAbl

B peke Q g50, = 46,0 m/c. PesynbTaTbl HabnogeHnn npmseaeHsl B Tabnuue .6 n Ha
pucyHke 4. B anekTpoHHOM BuAe ucxogHasa vHpopmMauusa onsa npumepa Haxo-

antca B dhanne «llpumep [4.daty.

Tabnuua .6 - Pe3ynbTaTbl CUCTEMATUYECKNX TMOPOXMMUNYECKUX HABNOaeHU 3a

cogepxxaHnem meam B cteope B pekn K

Harta CogepxxaHve megu, MKr/n
Pacxopg Bogpl
B pexe, M/c y nesoro ?epera Ha cepeanHe peku
(koopauHaTHbIN Homep 41) (koopAuHaTHBIN HoMep 42)
2013 .
04.01 61,6 1,0 15
02.02 50,8 4,5 25
02.03 46,8 10,0 1,0
10.04 111,0 55 1,0
11.05 642,0 9,0 55
02.06 156,0 4,0 15
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 25,0 3,0
06.08 96,0 8,5 1,0
05.09 78,2 11,0 2,0
02.10 80,0 35 35
06.11 98,0 1,0 25
03.12 71,6 1,0 2,0
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B pesynbTtaTte OTKpbITMS M paccMoTpeHusa B nporpamme «'XM — poH3»
grannia ¢ NCXoQHOW MHOPMaUMen BbISCHAETCS, YTO B BEPTUKaANSX cofepxaHue
MeaN CyLLeCTBEHHO oTnmyaeTtcs. [puyem KOHTPOSIbHYHO CTPYHO XapaktepusyeT
BepTUKanb C KoopAuHaTHbIM HOMepoM 41, pacrnonoxeHHass y nesoro Gepera.
[eTanbHO UcxogHble JaHHble B BEPTUKaNAX MOXHO BMU3yasribHO NMOCMOTPETb Ha
rpacomkax, NocTtaBMB OTMETKY B OCHOBHOW 3KpaHHOW (popme B MO3MLUAX KOH-
TpONbHas unu gonosiHuTenbHasa cTpyd. B nos3numm KOHTPOSIbHOW CTPyM Ha rpa-
duKe BNOHO, YTO TOYKA C KOHUEeHTpauuen megm 25 MKF/OM°® SIBHO HexapakTepHa
B paccMaTpvMBaeMOM MaccuBe AaHHbIX. OTY TOYKY yaansem M3 pacyerta, Haxas
Knaesuwy «Yoanumbs mo4ky». lNpocmoTp «[lapbl 3Ha4YeHul pacxod — KOHUEH-
mpayusi» nokasblBaeT, YTO OJOCTOBEPHOW CBA3U MexXAy HUMU HeT (CM. pucy-
HOK [.4). Mo aTon NpuymMHe pacyeT AOMKEH BECTUCb 6e3 yyeTa Takon CBA3MN.

PacyeT pOHOBbLIX KOHLEHTpauui No CTPyssM BbINOSIHAEM OTAENbHO. Bbl-
YUCIIEHUS HAYMHAEM C KOHTPOSbHOM CTpyu. ocne HaxaTtusa KHOMKn « Pacdyem»
nosiBNSeTCA OKHO ANA BBeAEeHMdA napameTpoB Habopa nepuoaoB (CE30HOB).
Beepem gBa Habopa nepnogoB (Ce30HOB):

a) nepsbli HAOOP NPOAOIMKNTENBLHOCTU NEPUOAOB (B AaTe nepsas ungpa
— Mecsau):

06.01-09.30;

10.01-02.28.

6) BTOpon Habop NpPOJONMKMTENBHOCTM NepnoaoB (B gaTte nepsas uudpa
— Mecsu,):

03.01-09.30;

10.01-02.30.

OTn Habopbl NepruogoB MOXHO 3aMOMHWUTbL Ha >XECTKOM Oucke B Buae
hanna c paclwmMpeHneM «*.sezy, HaxkaB KHOMKY « 3arnomMHums».

PaHee noAroToBneHHbIN pann ¢ paclwmpeHnemM «*.sez» MOXHO OTKPbITb,
HaxkaB KHOMKY « Omkpbimb», HaNnTKU 3TOT dpann B okHe Windows cpean apyrmx
dannos (B paccmatpuBaeMom criydyae a1o cann «llpumep 4.s€z») n OTKPbITb
ero anga pabotbl B nporpamme «'XM — ¢ooH3».

[Ans npogofmkeHna pacyeTa HaXXUMaeMm KHOMKY « Bbixo0-pacyem» 1 nony-
YyaeM MWCKOMYIO YCNOBHYK (OHOBYI KOHLEHTpauui Mean B KOHTPOJSIbHOW
cTpye. B gaHHOM npumepe oHa coctasnseTt 7,37 mkr/am®. Janee ¢ nomoLlybto
KHOMKWN « Bbixo0» BO3BpallaeMcsa B rnaBHy0 aKpaHHy opmy 1 NoBTOpsieM Ta-

Kyl Xe npoueaypy Ans pacdeTa (POHOBOMW KOHUEHTpauuu meau C:b B gonon-

HUTenbHOM cTpye. B gaHHOM npumepe oHa pasHa 2,59 mkr/am®.

B kadecTBe ycnosHou (pOHOBOM MPUHMMAEM KOHLEHTpauuio mMenu, pas-
Hyto 7,37 mkr/ome.

N3 AONONMHUTENBbHLIX OTYETHLIX CBEAEHUN CrieayeT, YTO AN KOHTPOSIbHOM
CTpyn Hambornee xapakTepHbIM MepuoaoM (Ce30HOM) AnsA pacyeTa YCrOBHOWM
dOHOBOW KOHLEHTpauum meam CC’L okasarncs nepuog 03.01-09.30 (6bInn 06b-

eavHeHbl aBa ce3oHa 03.01-05.30 1 06.01-09.30).
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a)
f} Pacyer yonosHo fOHOBOW KOHLEHTPALMK BELLIECTED B BOAHOM oBbekTe = O >
MNMpoGu ‘ OTKpHTH ¢ﬁﬁ"| Hetep SERCT P Mpot Fogbl Havano  Kowey, Beidop aranazon
Koo Mokasatens  PazmepH, (c‘:‘“u]?m“”n EEENTS - |45 |23 [2014 Foae
[116Meae  wr/n = Korrpossran- 22 EEN FET IR TN FE
ormmmen Sononvemmos | Denomurennan- | ZIENR U R oy
F1] 42 Napy 3Ha4YeHWH pacxon-KOHLEHTpauus

|45 l2m3  [2014

" Wz ofiwero MaccHea
22 o3 [ooie Maetime roas|
" M3 aononHqTensHoA |23 |201 3 |2D14 HosnuTe Touky

Bug ceazm C=f{Q) no gaHHbIM B KOHTPONBHON CTRYE

25‘_ '''''' 'II-____________I _________ T TTTTT T TS [ e S
g Wy roseasomceos poosassssees Fosomoesos pecsssosooes roseasomceos peo====
g : : : : : :
515 ' ' ' ' ' '
L3 Pttt T T Tt Pttt T Pacuer
5 : : : : : : 4
* : : : : : :
gm' """""" el T A
z _|ee i 2 : i i :
2 Bty Jemmsosecocs qromeeseseces pomssmessses pemesoacscas HRR
» i i . . . :
o | dem I, : : : : :
‘%

200 400 800 00 1000 1200
Pacxoq, kyf.mic Boixop,

6)

{}. Pacqer yonosHo $oHOBOR KOHLUEHTPALWMK BELLECTED B BOAHOM oBbekTe — O X
I'Ipl:lﬁhll OTKpHTH qJﬂ“"l —E:mﬁop ofesKTa pacieTa Mpos Fogbr Hawano  Kowew Beiiop auanasor
TPYH
Fon Mokazatens  PazmepH, " OBWWEH MACCHE - |45 |2D1 3 IED-I 4 Foael
(=
15Mege  mkr/n =) ¢ kormponsran- f22 [2m13  [2m4 Hauano 2013 =5
K. 0OROHHATHEIE HOMERS CTRYE 23 203 2014 =
KoHtponeHoi  JononHKTensHoH " DonosrurensHas - I I I K.oHew 2014 j
Fi] [Napw 3HAYEHKWHA pacX0a-KOHUEHTpauus
= Wz ofiwera MaccHea |45 |2D13 |2DM >
EMEHMTE rD.ELbll
™ Wz KaHTpONEHOE CTPYM |22 |2D13 |2DM
EE [2m3  [2ms
HoanuTe TD'\-IKl:Il

; 3 ; ; :
= 1 , . |
EST T TTTTyTTTTTTTTTTTRTTTTTTC . T N [
= 5 5 5 0
g ____________ L. EIR L. I PacueTt |
o 1 1 1 1
= 5 5 5 0
z e Sht LEEEEEERERE EEE PR el Saaht
z 0 : 0 :
5 1 1 1 1
R BT e b fmee oo s b

Pacxog, kyd.mic BHXQ.U,

a) y nesoro 6epera; 0) Ha cepeanHe peku

PucyHok .4 — 3aBUCUMOCTb N3MEHEHNSA CoOEepPKaHUA Mean OT
pacxofa pedHon Bofbl B cTBope B pekn K

73



PL 52.24.622-2019

[Mpwn pacyeTe «BPYHHYO» BbIMOMHAKT CreayoLwmne onepauuu.

[MpoBOAAT cpaBHEHME pe3ynbTaToB HAONIAEHUN, NONYYEHHbIX B OTAENbHbIX
BepTUKansx. 3TO CpaBHEHME MOKa3bIBAET, YTO CPEOHSAS KOHLEHTpauna megu y ne-
Boro 6epera HanBonbLas®. Kpome TOro, cogepxaHve meau B 3TOM BepTuUKanu
3Ha4YMMO OTNNYaeTCs OT ee coaepXaHus B cpefHen YacTu cedeHus pekn (T, = 456;
U, =180; z=1,67). Ha ocHOBaHUn 3TUX pe3ynbTaToB MPUHUMAEM, YTO Ka4yeCTBO

BOAbI Y NeBoro bepera xapakTepuaytoT KOHLEHTPaLMIO MEAN B KOHTPONbHON CTpye.
Pac4yeT ycnoBHOM (POHOBOWM KOHLEHTpauuM meau C(’;) npoBoAUM OTAENBLHO

ANS KaXaon 13 BblOeNeHHbIX BOAHbIX Macc. ConocTtaBneHne pesynbTaToB Habno-
AEeHWin Mo rogam nokasblBaeT, YTO AaHHble 3a 2014 rog HecyweCcTBEHHO OTNMYaloT-
Csl OT AaHHbIX 3a 2013 roa Kak B KOHTponbHon cTpye (T, = 118; U, =63; z = 0,16),

Tak 1 B OCTallbHOW Macce BoAbl B ceveHuu pekn (T, = 129; v, =51; z=-0,95). B

CBA3UN C 9TUM Jarnee B CTaTUCTMYECKOM aHanuae gaHHble 3a 2013 r. n 2014 r. pac-
cMaTpuBaeM Kak O4UH MaccuB.

[Ana oueHKn Hanuuns CylleCTBEHHbIX BHYTPUro4OBbIX M3MEHEHUI codepXa-
HUS Meau B pe4yHOM BOoAe BblAeNUM TpyU BEPCUN NEPUOANYHOCTU (CE30HHOCTU) 3TUX
N3MEHEHUN B rO40BOM LIMKNE:

1) N0 NPOJOIMKNTENBHOCTU MMAPONOrMYECKNX CE30HOB:

BeCHa (MapT - man),

neTo-oceHb (UIOHb - HOSIOPB),

3uma (goekabpb - oeBpanb);

2) N0 NPOAOIPKUTENBHOCTN XapakTepHbIX Habnogaemblx TemnepaTyp B pey-
HOW BOAE:

nepBbilt Nepro ¢ TemnepaTypoit meHee 5 °C (HOsAGPL - anpensb),

BTOPOW NepuoA ¢ Temnepatypoit B npegenax ot 5 °C go 15 °C (maii - okTa6pb),

TpeTuii nepuop ¢ Temnepatypoit 6onee 15 °C (MOHb - CEHTAGPB);

3) N0 COBOKYNHOMY BAMSIHUIO pasfnyHbiX dhakTopoB (MO BU3yanbHOMY aHa-
N3y OaHHbIX):

nepsbl Nnepuog (MapT - CEHTABPL),

BTOpON nepuog (okTabpb - peBpansb).

Pe3ynbTaTbl OLEHKN pasnuums Mexay OTAEeNbHbIMU rpagaumsiMmn copepa-
HUA Meau B pe4YHOM BoAde nokasaHbl B Tabnuue IM.7.

ConocTtasneHune pesynbTatoB HabNAEHWI NO BblAENEHHbIM rpagaunsam (CMm.
Tabnuuy .7) nokasbiBaeT, YTO CTEMEHb BbIPaXEHHOCTU NEPUOANYHOCTU U3MEHEHUS
copgepxaHust meagn B ctBope B pekn K Hanbonee Bbicokasi B TpeTben Bepcun. [Ans
9TOM BEpCUMM U paccyumTaem YCMOBHY (POHOBYKO KOHLEHTpPaUMIO B KOHTPOSbHOW
CTpye 1 ocTaribHON Macce peyvyHon BoAbl, NpeacTaBneHHyto B Tabnuvue I7.8).

Mo TpeTben BEpCMM CE30HHOCTM B KOHTPOSIbHOW CTPY€E NOMy4YnuM

. 3,45.1,8
C., =5,58+2"""_"2 -7 37 mkr/am®;
P V12 A

AJ151 OCTanbHOM MacChl Pe4YHOM BOAbl B CEYEHUN PEKU -

D PesynbTat HabnwoaeHun, BblAeNeHHbI B Tabnuue .6 pamkon, B pacyeTe He
yuuTbiBancs, T.K. NPUHAT HexapakTepHbiM (npu N =23, Cycp)=5,15 MKr/am>;
o=54wmkr/ogv | =37, 1;,=26; | >1)).
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Tabnuua .7 — Pe3ynbTaTbl OLEHKN pasnuyus Mexay oTaenbHbIMY rpagaumsiMm

cogepxaHus meam B pevyHon Boae

KoHTpornbHas cTpys

OcTanbHasi Macca pe4Hol BoAbl

[MepBas Bepcus

BecHa / neto-oceHb| BecHa /3uma

neTo-oceHb / BecHa

neTo-oceHb / 3uma

T1=64,5 U,=435|T1=19 U, =4

m=6 N =5
z=-210

m=11n =6
Z=1.00

T,=51 WU, =40
m=12 n =6
7 =0,33

T.=46 U, =31

m=12 n=5
Z=-0,05

BTopas Bepcus

TpeTtun nepuog /
BTOpPOW Nepuoa

TpeTtun nepuog /
nepsbIn Nepuog

BTopon nepuog /
nepBbIv Nepnog

BTopon nepuog /
TpeTun nepuoa

T, =23 U, =13 T,=815 T,=335 U, =325|T,=28 U,=18
* u*:53,5 * * * *
m=7 n=4 m=11 n =4 m =8 n=4
Z2=-0,32 m=11 N =7 2=0,13 Z2=0,25

TpeTbs Bepcust

MepBbIi Nnepuog / BTOpour nepuog

BTopoii nepuog / nepsbii nepuog

T,=66 u, =21 T, =127,5 U, =825
m =13 n=9 m =14 n=9
=.253 Z=1.20

Tabnuua .8 — PacnpegeneHne 3HadeHUN coaepxaHusi Mean, NOoSyYeHHbIX B
KOHTPOSbHOM CTPye M OCTanbHOW Macce pevyHOW BOAbl, C y4ETOM Jyullen Bepcun
BblAEeNEHHbIX rpagaumi (CE30HOB M NEPUOLOB)

Bepcum 1 KoHTponbHasa cTpys OcTanbHas macca pevyHon Boabl
rpafaunn C(b,h MKF/LI,M3 n C(b(cp) Cq),i, MKF/LI,M3 n Cq,(cp)
TpeTba Bepcus
nepBbIn 10,0; 5,5; 9,0; 12 5,58 1,0; 1,0; 5,5; 16 2,6

nepvos 4,0; 1,0; 6,5; 1,5;1,5; 1,0;
1,0; 6,5: 1,0; 1,0; 4,5; 2,0;
4,5:7,0:11,0 2,0;1,0; 2,0;
3,0;1,0; 2,0; 2,5
BTOpPOU 2,0; 1,0; 3,0; 9 2,0 1,0; 3,5; 1,5; 9 2,3
nepvoa 4,5; 3,5; 1,0; 3,0; 3,5; 2,5;
1,0;1,0; 1,0 2,0;15;25
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3a ycnoBHy0 OOHOBYH) KOHLIEHTPALUIO C; cogepxaHus megu B cTBope B

pekn K npyuHMMaem KOHUEHTpaumo Meaun, pasHyto 7,37 MKr/n.

.5 Mpumep 5

B 3agaHHOM ansa pacyeta ctBope O peku Y, rae npoBoAUSIUCL CUCTEMaTUYe-
ckue (perynsipHble) rMapoxmmumyeckne HabnwogeHusa, TpebyeTcs onpenennTb yc-
NOBHYIO (POHOBYH KOHLEHTpaLMIo C(’;) ANsi B3BELWEHHbIX BelecTB. PacyeTHbIn Mu-

HUManbHbIN pacxoq Bodbl B peke Qgs0,=200 m3/c. B 3MNEeKTPOHHOM BUAE UCXoaHast
NHopMauus ana npumepa Haxoautcs B cpanne «llpumep 5.daty.

[Ana pacyeTta ycrioBHOW (POHOBOW KOHLIEHTpauun 3agencTByeM nporpammy
«'XM — poH3». Ncnonbaya ctaHgapTHoe ana Windows okHO Bbibopa kaTanora u
dranna, HaxogMMm 1 OTKpbiBaeM noarotoBneHHbln dann «llpumep [5.daty. B dan-
ne cpean NpoaHanM3npoBaHHbIX B Npobax BellecTB BblibMpaem B3BeELLUEHHblE Be-
LecTBa.

Hanee B pasgene «[llapbi 3Ha4YeHUl pacxo0-KOHUeHmpauyus» B nogpasnene
«M3 KOHMPOIbHOU cMpyu» Ha nosiBUBLLEMCS rpadomke nNpoaHanmnsnpyemM NCXOOHYHo
Ans  peweHna 3agadn  uHdopmaumo. Ha TodeyHom rpadmke  «Pacxoo-
KOHUeHmpauyusi», NpuBegeHHOM Ha pucyHke .5, xopowo BUAHO, YTO TecHOTa CcTa-
TUCTUYECKOW CBA3N MeXAy KOHLEeHTpauumen B3BELUEHHbIX BELECTB U pacxogoM
peYHoOn BOAbl 4OCTATOYHO BbIiCOKA.

5 PacyeT ycnoBHO OHOBOM KOHLIEHTPALMK BELLIECTEA B BOAHOM ofbekTe = O X
ﬂpnﬁul OTKpHTE '13‘3“"' —?:b.:-ﬁ::':ﬁ'bema e MNpot Foger Havano  KoHew Bridiop auanasot
Ko Mokasatens  PastepH. ™ DEWMA MIcCHE - I'I 0g |2D'I 2 |2D'I 4 Moa!
y - =l
1 Bagew e-ea rrdn =l & Korrponskan - Ji0e |2z fzoi4 Hauano 2012 =
K.00PAMHATHEIE HOMEPa CTRYA 1] =
KonrpaneHolt  [ononHuTensHok £ LonosxirensHan - I I I Konel 2014 :II
514005500 Mapw 2HAUEeHWI pacX0A-KOHUEHTpaLuWs

|2D‘I2 |2m4

|2012 |2m4 lzrmeHuTE FO,EI.bIl

W3 4ononHuTeAEHOH ID I I HﬂanHTbTqugl

£ Wz ofiwera MaccHea IS"'1

o et

Bug ceazu C=fi{Q) no gaHHbBIM B KOHTPONBHOW CTRYE

Pacuer |

KoHUEHTRELMA Mrin
SalNssssEns

Pacxog, kyf.mic BH)(O.I].

PucyHok .5 — 3aBUCUMOCTb U3MEHEHUS COAEP)KAHNSA B3BELLEHHbIX
BELLLECTB OT pacxoga peyvHon Boabl B ctBope O pekn Y

[na ocywecTBneHns pacyeTta yCrioBHOM (DOHOBOW KOHLEHTpaLun B3BeLUEH-
HbIX BeLleCTB MOCPEACTBOM YCTAaHOBSIEHUA CTAaTUCTUYECKOW CBA3N HaXMMaeMm
KHOMKy «Pacyem». B nosiBuBlwMecs pefakUuMOHHble OKHa BBOAUM OOHO M TO Xe
pacyeTHoe MVUHUMarbHOe 3HauYeHne pacxoda peyHon Bogsl 200 m*/c (apyrue pac-
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Xo4bl ANS aHHOW 3aayn HEe HYXHbl) U HaXXUMaeM KHOMKy «Pacyem». PacyeTHoe
3Ha4YeHne POHOBOMW KOHLIEHTpaLUMn B3BELLEHHbIX BeLlecTB cocTaBndeT 15,1 mr/om®
(pucyHok I.6). ToroBas dpopma pesynbTata pacyeTa Mnocrie BHECEHUSA B HEE He-
06X0ANMBbIX AONOMHEHU N U3BATUS NULLHEN MHOPMaLUM MOXeT ObiTb NpeacTaBs-
neHa B Hane4yaTaHHOM Buae.

Ions pacyeTa ¥CNnoBHOW (POHOBOW KOHUEHTpPALKWM BEeOUTEe pacxonb BoOo:
Pacxon b¥-of oSecnedeHHOCTH, kKYG.Mic 200 Bbixon |

200

200

Facxon 95%-0Mf o6ecneyeHHOCTH, KYB.M/C - -
Meuvars |

YcnoBHanA ¢poHOBaA KOHUEeHTpaUuMA XMMHUYEeCKOro BeuecTea

CpeaHHA MHOMoNeTHHA pacxon KYyG.mic

JononHWTENbHWE CBEII.BHMSI'

EoOHbA 00 BEKT -

MecTononoweHKWe cTBOPA -

KoopamMHaTHBIE Homepa [CH: 514006500

BelwlecTBO UMK NOKAa3aTEMNb ¥MMKMHECKOrD COCTaEa BoOb - BaBell B-Ba
Mcnone30BaHHBIA Nepod Hat Nk OsHKMA (roael) 201 2-2014

¥CNoBHAA QUOHOBAA KOHUEHTRALMA!
npw pacxode 5%-oi o6ecn. = 156.1 mrin
npK cpeOH.MHoOMoNeTH.packons = 15,1 wmrin
npw pacxode 85%:-0i obecn. = 151 mrin

Pac4eT BeinonHKA -
HatapacdeTa-09.06.2017 13:06:44

PucyHok .6 — Bug ntoroson goopmbl pacdeTa yCrioBHON
(POHOBOW KOHLEHTPaLMN XMMMUYECKOTO BellecTBa (B3BELLEHHbIX BELECTB)

OTKpbIB 3aknanaky «JomnosHumersnbHble c8e0eHUS» MOXHO MOMy4YuTb MHAOP-
MaLmio 06 yCTaHOBMNEHHOW M UCMOMb30BaHHOW CTaTUCTUYECKOWN CBSA3WN AN pacyeTa
YCINOBHOM (DOHOBOW KOHLEHTpaLMM B3BELLEHHbIX BELLECTB COrMacHO PUCyHKy I.7.

1, =10,1955+0,012Q . (r.3)

[Mpn pacyeTe ycrnoBHOM (POHOBOW KOHLIEHTPaUUN COAEP>KaHUSA B3BELUEHHbIX
BELLECTB «BPYYHYHO» MOXHO BblOENNTb crieayowmne nosnyum:

— CTaTUCTUYECKME XapaKTEPUCTUKM CBA3KN cocTaenaT: n = 94; r=0,89;

See = 14,61 Mr/am®; Sce/o = 0,46; ts = 1,66;

— CpaBHEHWE MOMYyYEHHbIX CTAaTUCTUYECKUX XapaKTEPUCTUK CBA3UM MexXay
KOHUEHTpauunen BewecTsa U pacxogomMm Boabl ¢ TabnuuHbiMm (Tabnnua 1) no3eo-
naeT cyuTaTb, YTO HALEXHOCTb MOSIydEHHOW CTAaTUCTUYECKOW CBS3M OOCTAaTOYHO
BbICOKA;

— B COOTBETCTBUU C ypaBHeHneM (I.3) npu pac4eTHOM MUHUMANbHOM pacxo-

ne Bogbl Qgsy, 3HaueHne Cg coctasut

i =10,1955+0,012Q = 12,6 mr/ame.

Pac4eT no cpopmyne (16) no3sondeT nony4ynTb UICKOMOE 3Ha4YeHne Céb X
1.66-14.51_ 15 1mr/ams.
V94

qu =12,6 +

1
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@ Jlon. ceejeHMA O PESyNILTaTaX PACUETA YCNOBHON (GOHOBON KOHLEHTPALAN BELLECTES — (] =

MNeuarte |

MpoMexXyToYyHble pe3ynbTaThl pacyeTa

MCnone20BaHHEIR MaTo O pacyeTa -
MNa CTATHMCTMYECKOK CBA3IA PACKOO-KOHLUEHT DAaLlAA. }/CTEIHOEIJ'IeHHOLﬂ No OaHHEIR
HafnoOsHKA B KOHTRONBEHOW CTRYe BOOOTOKA.

Bua ypaeHeHwa perpeccuy  y=al + al™x
HKcno OaHHe:x - 94
MapareTpel ¥pasHeHWA:

ab=10.1985

al=0.021z

R=0.89

Sce/Sigma=0.46

PucyHok .7 — Bng npomMexyToudHbIX pe3yrnbTaToB pacyeTa
YCITOBHOWN (POHOBOW KOHLUEHTpauumn B3BELLEHHbIX BELLECTB

.6 lNMpumep 6

B 3agaHHOM gnga pacyeta ctBope B peku B, rge npoBogunucb cuctematmye-
ckue (perynsipHble) rMapoxmmumyeckne HabnwogeHusa, TpebyeTcs onpenenutb yc-
JIOBHYIO (DOHOBYIO KOHLIEHTPALMIO AflS B3BELLUEHHbIX BELUECTB. PacyeTHbIn MUHYK-
ManbHbIM pacxod Boabl B peke Qgs4,=5400 M %c. B 3MEeKTPOHHOM Buae UCXodHast
NHopMaums ansa npumepa Haxoautcs B coanne «lpumep [ 6.dat».

[na pacyeta ycnoBHOW (POHOBOW KOHLIEHTpauMW MUCMonb3yem rnporpammy
«'XM—cpoH3». B ctangaptHom gna Windows okHe Bblbopa kaTasnora v ¢panna, Ha-
XOOUM U OTKpbIBAaeM MOAroToBneHHbIn ann «llpumep [ 6.daty. B danne cpean
NpoaHann3npoBaHHbIX B Npobax BellecTB BbibMpaeM B3BELLEHHbIE BeLecTBa.

Kak BMOHO 13 OTKPbIBLLErocs OKHa, B CTBOPE UMEITCS [BEe BEPTUKANW C HeCyLLe-
CTBEHHO OTNNYaOLLMMUCSA AAaHHBIMW MO B3BELLEHHbIM BeLecTBam (PUCYHOK I.8).
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PucyHok .8 — 3aBMCUMOCTb coepXaHUs B3BELLEHHbIX BELLLECTB OT BPEMEHU
B cTBOope B pekn B
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B paspene «[lapbi 3HayeHul pacxod-KoOHUeHmpauyusi» B nogpasgene «M3
KOHMPOJIbHOU Cmpyu» Ha NnosiBUBLLEMCS rpadhuke npoaHannuanpyem MCXoa4Hyo Ansg
pelweHnsa 3agaym nHpopmaunio. Ha TouedHom rpadpmke «Pacxod-koHUeHmpauyusi»
XOpOLWO BWMOHO OTCYTCTBME CTaTUCTUYECKOW CBA3N MexAy KOHUeHTpauuewn B3Be-
LUEHHbIX BELWECTB U pacXo4oM pevHon Boabl (pUCYHOK [M.9).
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PucyHok .9 — 3aBUCUMOCTb U3MEHEHUS COAEP)KaHNSA B3BELLEHHbIX
BeLeCTB OT pacxoja pedHoun Boabl B cTBope B peku B

BoaBpawaemcs B pasgen «Cmpyu» B nogpasnen «KoHmposnbHas» U Haxu-
MaeM KHomnky «Pacyem». B nosBmBluemMca okHe «[Tapamempsbl rnepuodos (ce3o-
Ho8)» BBeAeM ABa Habopa nepmnoaos:

a) C y4eToM TeMnepaTypHOro pexunma B peke -

01.05 - 30.06,

01.07 - 30.09,

01.10 - 31.04;

6) no BM3yanbHOW OLIEHKe pacnpeenieHnst KOHUEHTpaunn B3BELLUEHHbIX Be-
LLIeCTB B rO40OBOM LIUKIE -

01.04 - 31.05,

01.06 - 31.03.

9T Habopbl NepnoaoB 3aNnOMHUM Ha XECTKOM AUCKE, HaXaB Ha KHOMKY «3a-
MOMHUMb», B BUAE (hanna ¢ paclunpeHmnem «*.sezy.

YXe noaroToBneHHbIN paHee hans C paclMpeHnEM «*.Sez» MOXHO OTKPbITb,
Ha)xaB KHoONKy «Omkpbimb», Hantu 3T0T (pann B okHe Windows cpeau Opyrux
dannos (B paccmatpmBaemMom npumepe nms panna «lpumep 6.sez») n OTKpbITb
ero ansa pabotbl B nporpamme «'XM — poH3».

[Ana npooomkeHna pacyeTa HaXMMaeMm KHOMKY «Bbixod-pacyem». Ackomoe
3HayeHne YCoBHOM (POHOBOW KOHLEHTpauMuM B3BELUEHHbIX BellecTB COCTaBWUIIO
20,2 mr/am® cornacHo pucyHky I.10.
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@® PeszynwTatel pacueTa yCNoOBHOW OHOBOW KOHUEHTPALKWMW BELWLECTER = =

JNononHUTENbHHE CEEeAeHUSA | Meuarts |

YcnoBHaa $poHOBAA KOHUHTpaUMUMA XMMHUYeCKOro BelleCcTBa

BoOHed oS bekT -

MecTonoNokeH e OHOBOM0 CTBOPA WK CROHOBOW BEPTKAT
KoopOMHATHBIS Homepa TCH: 464004741, 454004742

M Cnonb30BaHHBIM Nepyo O Hat Mo OeHwsa (rooel) 2013-2014

BellecTBO MK NOKa3aTeNb XMMMHecKoro cocTaBa Bo Okl - Basew .B-8a
YCNOBHAA (ROHOBAA KoHUEHTpauUMA = 20,2 mrin

PacdeT BEINOAHK -
Hatapacveta-2611.2016 180112

PucyHok .10 — MNpumep npeactaBneHns pesynbTaTa pacyeTa YCrnoBHOMN
(POHOBOW KOHLIEHTPALUN XMMUYECKOTO BeLLeCcTBa (B3BELLUEHHbIX BELECTB)

D'J'Iﬂ pacyeTa yCJ'IOBHOIZ CbOHOBOVI KOHLUEeHTpaunn B3BELIEHHbIX BeLlleCTB

«BPY4YHYO» MOXHO OPUEHTUPOBATLCS Ha Crieayolme gaHHbIe.

Mo kputeputo BunbkokcoHa-MaHHa-BUTHW gaHHble MO B3BELLUEHHbLIM BELLECT-

BaM B [IByX pacCMaTpuBaeMbIX BEPTUKAITIAX OTITNHAKTCA HECYLLECTBEHHO.

Nyywasn Bepcusi NEPUOANYHOCTU (CE30HHOCTM) M3MEHEHMST KOHLIEHTpaLmMm

B3BELLEHHbIX BELWECTB B rOJOBOM LUKIE:

01.04-31.05,

01.06-31.03.

NToroBble cTaTUCTUYECKNE XapaKTEPUCTUKMK:

— obLLee KoOnM4yecTBO 3HAYEHUN B3BELLUEHHbIX BELLECTB,N ......vveveeeennnnn.. 42;

— CyMMa BCeX 3Ha4YeHu KOHLeHTpauum, MIOMS 702,0;
— CPEAHSAS KOHLEHTPALMS, MI/AM® ... e 16,7:
— cpedHeKBagpaTM4ecKkoe OTKNOHeHUe, MIAMS 13,4;
— 3Ha4YeHmne KOIPMUUMEHTA CTBIOLEHTA ..ouvvineiiiiiieeiie i e eeaaneeannns 1,68;
— 3Ha4yeHune ycnoBHOW POHOBOW KOHLUEHTpaLuu, MIAM . e, 0,2.
.7 Npumep 7

B 3agaHHOM anga pacdeta ctBope G peku K Tpe6yeTc;| onpegernintb ycrnos-

HYyt0 (poHOBYIO KOHUEeHTpauuno C 4 Ana mean. B ctBope G (94 KM OT yCTbs peku)
cucTeMaTUYecKne rmapoxmMmmyeckme HabnwgeHna He nposoaunuce. B 10 km Bbilwe
ctBopa G pacrnonoxeH ¢ooHoBbIN cTBOP L (104 kM OT yCTbs pekn), rae cuctematu-
Yyecku (perynsipHo) NnpoBoaMnuce HabnageHus 3a ka4ectTBsomM BoAbl. MUHUMASbHBIN
cpegHemecsa4Hbld pacxoq Boabl roga 95 %-Hon obecneyeHHOCTM B (OOHOBOM
ctBope L Q; = 46,0 m*/c. OToMy pacxody COOTBETCTBYET CPeaHsIsi CKOPOCTb Teye-
Hua Boabl U = 0,25 m/c, cpegHss rmybuHa pekm H = 1,81 M 1 wupnHa pekn
B = 103 M. MakcumanbHasa CKOpoCTb TedeHnsa pevyHon Boabl U ya= 0,30 m/c.

3Ha4yeHna KOHUEeHTpauunm meam B CTBOpe L B KOHTPONbHOW (3arpA3HEHHOW)

cTpye coctaBunn 7,5 Mkr/am, B ocTanbHoi macce Bodbl - 2,6 Mkr/am®, KoHTporsb-
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Hasa CTpysl B CTBOpE L MO WunpuHe cocTaBnsieT NpUMeEpPHO 34 M U UMeET pacxof BO-
abl 15,3 m%/c. LLnprHa, 3aHMMaemasi ocTanbHOM Maccoii peyHoit Boabl 69 M, pac-
xon Bogbl — 30,7 m%/c. M3BunucTocTb pycna peku K Ha paccMaTprBaeMoM yyacTke
coctaBngaet ¢ = 1,2, rmgpasnuyeckmnin yknoH | = 0,012 %o.

B 4 km HWxe cTBOpa L B peky ¢ nesoro 6epera snagaet nputok T (100 km oT
YyCTbSl pEKN), a B 7 KM HMXe C npaBoro 6epera noctynatoT cTouHble BoAbl (97 KM OT
YCTbs1) cornacHo pucyHka .11.

[nga yctbeBoW YacTn nputoka T hOHOBOE 3Ha4YeHUe KOHLIEeHTpauum Meam paBHO
4,2 mkr/n, pacxoq Boapl — 15 m/c. KoahpmumeHT ckopocTM camMooUmLLEHUST PEYHOM
BOAblI OT Meau Ha paccmaTpmBaeMoM y4vactke npu obecneyeHHoctn P=80 % cocTtae-
nsaet Ky=Kcr=0,61 1/cyT. YpoBeHb KOHLEHTpauum meaum, Ao KOTOPOro MOXET MponcXo-
ANTb camooumLLeHne pedHon Boabl C,;, MOXHO NPUHATL paBHbIM 1 MKr/1.

Hwxe BnageHus nputoka T pacyeTHble napamMeTpbl pycria pekn COCTaBnAoT:
Q,=681 me/c; U =0,27 m/c; H=2,36 m; B = 108 M; 1=0,012 %o. B 3M1eKTPOHHOM dhopme
NCXOOHbIE AaHHble NpuMepa NpeacTarieHbl B nanke «lporpamma M'XM-doH4» B dhan-
ne «lpumep 7. daty.

YuntbiBass UICXOOHbIE AAHHbIE, NPUHMMAEM 3arpsi3HEHHYIO CTPY0 B DOHOBOM
cTtBope L 3a ycnoBHbIM (NEPBbIN) UCTOYHUK Mean (cM. pucyHok .10). B cBs3u ¢ Tem,
4YTO pacxon Bodbl B nputoke T coctaBnseT oT pedHoro 6onee 20 % paccmaTtpuBae-
MbI Y4aCTOK pekn pa3bueaeM Ha [Ba nogyyacTtka C BblAefleHMEM Ha BTOPOM yyacT-
K& «y3I0BOro» CTBOpa B MecTe BnageHus nputoka T.

Mputok T
P K q2=1 5 M3/C
eka \\‘ Cer0=4,2 mkr/om®
Q1=
46,0 M*/c
Ce Q.,=68,1 m%c
2 qé ;/IKF/,EI,M?’ Q=30,7 wlc

Creop L BbIMYCK
CTOYHbIX

BofA 3aBoga B 3
Qs3=2 m°/c

4 km Cer3=10 mkr/am®

A
v

7 KM |
10 km |

A
v

A

—N

PucyHok .11 — Cxema paccmaTpuBaemoro yvactka peku K
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[na nepepacyeta ycnoBHOM (POHOBOW KOHLEHTpauun B cTBop G BOCMOSb3Y-
emca nporpammont «I"XM—coH4».

lNocne OTKPbLITUS rfaBHOW 3KPAHHOW (POpMbl MporpamMmmbl BBOL WMCXOOHbLIX
AaHHbIX HAYMHAeM C BBOAA y4acTKOB peku. [1na 3Toro B rnaBHOW 3KpaHHOW bopme
HaXXMMaeM KHOMKW «Yyacmku», «Beo0d OaHHbIX, NpoCMomp-Koppekmuposka». B
NOABMBLLENCS 3KpaHHOW (bopMe B pefaKUMOHHbIE OKHA B COOTBETCTBUM C MOSIOXe-
HUAMW UHCTPYKUUN B NPUITOXeHnn A BHOCUM Tpebyemyto nHopmaumio no nepso-
My y4acTky peku K (Bug 3anofiHEHHOW 9KpaHHOW (popMbl NpeacTaBreH Ha PUCYHKe
.12). MNocne 3anonHeHWa peaakuMOHHbIX OKOH 3KpaHHOW opMbl 06s3aTenbHO
HaXXMMaeM KHOMKYy «3arnomHumey. [ONa nepexoga K cnegylowemMy ydacTKy Haxu-
MaeM KHOMKY «Hoebil y4acmok» B ocBoboaMBLUNECS pefaKLMOHHbIE OKHa BHOCUM
AaHHblE MO BTOPOMY BblAENEHHOMY PEYHOMY y4acTKy (pUCYHOK M.13).

[MockonbKy B narnke nporpaMmmbl NEPEYUCIIEHHbIE YHaCTKN PeKN yXKe 3anmcaHbl B
Buae panna «Yuvacmku peku K.are», MOXHO BOCMNOSIb30BaTbCA 3TOM 3anucbro. [ns
3TOro, BOMASA B pasgest MeHIo « Yyacmkuy, akTUBUPYIOT 3aknagky «Omkpbime ¢hbalsl co
CIMUCKOM y4acmkoe» 1 B OTKpbIBLLeMCS okHe Windows BbIBUpatoT ykazaHHbIN doans.

[Mocne BBOAA XxapaKTepUCTUK MO BblAeneHHbIM yyacTkam pekn K B namsitb npo-
rpaMmbl 3aHECEM BXOOHYIO MHGPOPMALMIO MO UCTOYHMKAM Meau C UCNOoNb3oBaHUEM
pasgenoB  MeHw  «MCMOYHUKU — 3agpsisHeHuUst», «Beod 0OaHHbIX, NpoCMomp-
Koppekmuposka». Bnabl 3anonHeHHbIX 3KpaHHbIX hOpM nporpamMmmbl MO UCTOYHMU-
Kam Meau npefcTaBfeH Ha PUCYHKaxX: Afs 3arpsi3HeHHon CTpyu B POHOBOM CTBOpE
- Ha pucyHke [.14; ona BTOPOro UCToYHMKa (MPUTOK T) — Ha pucyHke [.15; ans
TPeTbero NCTOYHUKA (CTOYHbIE BOAbI 3aBoda B) — Ha pucyHke IM.16.

T MpocmoTp-KoOppekTMpPOBKa NapaMeTpoB YUYAaCTKOE PeEKW = =
Texywuin yqamux|1 Bcero |1 Buixono |
Koaw yyacTka: Haqanal'l 0400 CTeOp Yy3noBOA7?
MNMpoTAXEHHOCTL 1 ~ Na
uKquaHunl'l oooo yuacTralxm) * Het
MopasnuYeckuiE
CpeaHasa wupuHa (M) 103 YKAoH 0.01=
KoadduHeHT
CpenHas FIysHHE (M) 1.81 WEPOXOBaTOCTH
KoasddrumeHT
WepOxXOEaT. B4
CpenoH. ckopocTe (MfC) 0.25 KoacddHumaHT I‘I'Zi
MEZEMAMCTOCTH -
MonpasodHER Koaddg.
hdakcum.craopocTe (M/C) 0.3 nOREpEYH.OMCAE P 1
Pacxon (KU s.mMic) 46 BelUMonuTe pacxon |
Hoewii yuactorx |
JanoMHUTL Huac:n:u(| |50TKpuTb ¢praiin oaHoOro Hl-lfu::TKﬂél
Haanute yuacrok | MepeiitTH N0 CNMCKY Y4AcTKOB:
JanucaTte B pakn ‘ B nawano Mpeamn. Cnen. | B xoHEWR |
TeryuMHid y4acTtok
Npoeepka HA HENPOTHBOPEUYMBOCTE CMNMCKa YYACTKOE W NapaMeTpoB |

PucyHok .12 — Bng, 3anonHeHHOW 3KpaHHOW (oOpMbl NporpamMmb
OS5 nepBoro yyacTtka pekn K
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MpocMoTP-KOPPREKTUROEKS NMNapaMeTpoOE YUYACTKOE DEKWM
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PucyHok .13 — Bung 3anonHeHHOW 3KpaHHOW (dOpMbl
nporpaMmmbl 45151 BTOPOro y4acTka peku

[MockonbKy B nanke nporpaMmmbl MHTEpPECyeMble UCTOYHMKN BeELLEeCTBa yxe 3a-
nncaHbl B Buae damna «McmoyHuku eeuwjecmea Ha peke K.isty, MOXHO BOCMOSb30-
BaTbCA 3TOM 3anucbto. [ns atoro, BoMAsA B pasgen MeH «MCcmoyYyHUKU 3azgpsi3He-
HUST», akTMBupyeM 3aknagky «Omkpbimb ¢halin ¢ HabopoM UCMOYHUKO8 3a2psi3He-
HUST» N B OTKpblBLLUEMCS okHe Windows BbiOMpaeM ykasaHHbIN hann.
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’7 & Ja. umeercs

" Her ‘

FaccTtofHKWe oT negoro
Gepera oo cepeHHel
2FArpASHEHHORA CTRYK (M)

KOHUEHTRaUMA BRWECTE,

B 3arpasHeHHOR cTpye I?-5
Facxon 0Ok E Sarpas- 153
HEHHOM CTRYE (kYyG.M/c) -
Ko3dg. ckOpoOCTH caMo-

OUMWEHMA CTRYM (1.-"CHT)|U'E1

HooBEHE KOHUEHTDELIM,

OO0 KOTOROra MOoseT |17

HMOTKH CAMOOY MWL CTERYM

17

PucyHok .14 — Bng, 3anonHeHHOW 3KpaHHOW oOpMbl NporpamMmbl 4s19 NepBoro
MCTOYHMKA BellecTBa (3arpsisaHeHHada cTpysa B poHOBOM cTBOpE L)
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3 MpocmoTp-KoppeKTMPOBKa NAPaMETPOE MCTOYHNKS BELLIECTEA — O >

TexywuA HCTOYH. Sar pASHEHHA I Bcero:|3 Bhlxo.l:l.l

P opHMUMpYET pacKon

KDoA HCTOYHHES |1 o000 E Y3A0EDM CTEOpE? I~ na

cipoca BemecTea

Koagp crop.camoou. -
HaumeHoBEaHHE II_Ipl-lTl:IKT peuH.Boaw 1/cyr 0.61
HCTOYHHKA

UpoBEHL KOHUEHTD.

00 KOTODOrD MOKET
Paccr. or nes. Gepera HATH CAMOOY. B peﬁel'l

A0 MEeCTa Beinycka [m] 0

KonuenTpauun sewe BhINYyCK CTOUHBX BOA
CTBA B HCTOMHMEE |4-2 (pacceuBawUUi/HANOPHBIAY?
 HOa = Het

Pacxon eoaw &

MCTOYHHEES [Kgﬁ.M}'c]h 5 JNuameTp oronoeka [M]I

Koad. crop. camo- Yucno oroAoBK0E I
OUHUL B0A HCToM. 1 ;leﬂ_ﬁ'l I nySuHa peKH HUXE I

MECTa Beinycka [m)

YHposeHb KOHWEHTPaWHH, FaccyuTaTs: NapaMeTps And

A0 KOTOpOors Moker |-| YCAOBHOI O BLINYCKa |
MPOXOAHTE CaMOOYHIILEHH
KparTHOCTE Havanb- I—
HOro pasfasneHus
Ycnosn. pacxon soab I—
B HeT. 3B [kyG_ mic)

HoBBIA MCTOUHHK Ynanute TEKI_—]II.I,_MCTEII-IHHKI FAaNoOMHHUTE TEKYUL . MCTOUHMHK I
OTKpHTE thaiin 0AHOro MCTOYHUKA | rnEPE“TW
B Haqannl Mpeaba. | Cnen. I B koHen
JFanucarks TeEKYLMA MCTOUHME B cpﬂi«'lnl : B L

PucyHok .15 — Bng 3anonHeHHOW 3KpaHHOW oOpMbl NporpamMmbl
AJ151 BTOPOro UCTOYHMKA BellecTsa (NpUTOK T)

¥ MpocmoTp-koppeKTMpoBKa NAPAMETPOE MCTOUHINKA BELLIECTEA —

T exywmi MCTOYH. 3arpASHEHHA |3 Bceru:|3
Popmupyer pacion

Kop ucTouHuka Ig?uu B Y3N0BOM CTEOpe? " Her

cpoca BEWECTEA

Koo ¢ cKop.camooy._ -

HaumMeHoBaHue ICTD'—IHHE eonM 2asona B pesn_sonn 1/cyr 0.61
HCTOYHHE A

YpoeeHb KOHUEHTD.
N0 KOToDoro MoXeT

Paccr. or nee. Gepera T MATH CaMOD4Y.B pEKe
A0 MEecTa Bunycka [m)

T

KOHUEHTpaLKA BELLE Boinyck cTOYHLIX BOA

CTBa B MCTOUYHMKE I1 0 ’7([]ﬂCCEHBﬂIﬂIu,MI}'l;'HﬂnDpHHI}'l]?
= Na ~ Hert

Pacxon Boau B

HCTOYHMEE [Kgﬁ.MJ’c]Iz INuameTp oronoska [m]

Yucno oronoexkos
Koadg. ckop. camo-

ouM_EBoa McTou_ 1/c 0.61 I nyfivHa pEKH HHUXE
mMecTa smMnycka [m)

il

YpoEEHE KOHUEHTPALHH, Paccuurare napamMerpm gna
A0 KOTOpOro HMOKeT 1 YCcAOBHOrO BLINYCKa
NMPOXOAHT B caMDuqHu.leHuEJ
KparHocTE Havane-
HOro pastasneHus
YcaoeH.pacxon EoaE
e uctT_ 3B [kyd m/c)

i

HoBBIA UCTOUHMK Ynanute TEKH[II,.HCTD'—IHHK' 3anoMHUTL TEKYUW HCTOYHHK |

OTKPLITE chafin 0AHOMNO MCTOUYHMKA | rﬂepeﬁru:

B Haqanol rlpeuhln.l Cnen. | B xoHew
Janucats TEKYWMA MCTOUHHWK B cpaﬁnl \

PucyHok .16 — Bua 3anosiHeHHOW 3KpaHHOW (dOPMbI NPOrpamMmmbl
OS5 TpeTbero UCTOYHMKA BellecTBa (CTOYHble BOAbI 3aBoda B)

[Mocne BHeCeHUs U 3anOMWHaHUA BCEW UCXOOHOW WHGOpMauuM B ornepa-
TUBHYIO MaMATb MPorpamMmMbl NepexoanM B rNaBHYH 3KpPaHHYK (OpMYy U B OKHe
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«Bsedume KoO KOHMPO/IbHO20 cmeopa» BBOAUM KOO KOHTPONbHOrO CTBOpa C
y4eTOM ero pacCToaHUSA OT YCTbsA pekn. B paccmaTtpuBaemon 3agade 3agaem Kof
9400 (94 km). [Ina dukcaunmn 3agaHna HaXXMMaeM Ha KHOMKY « 3anomMHumse». 3a-
NycKk nepepacyeta POHOBOW YCMOBHOM KOHLEHTpauuu BellecTBa B 3afaHHbIA KOH-
TPOSbHbIA CTBOP Ha pacCToAHUN 94 KM OT YCTbS PEKM OCYLLLECTBUM HaXKaTUEM KHOMKM
«Pacyemy.

Ha rmaBHon akpaHHOW bopMe B pesynbTaTe pacyeTta nosBnsetca rpaduk
KOHLEHTpaunun meam B Ce4eHUN pekn B 3aJaHHOM KOHTPOJSIbHOM CTBOPE U KpaTKui
OTYET O pesynbTaTax nepecyeTa YCrOBHOM (POHOBOM KOHUEHTpauun. Kckomas
nepecynTaHHaga ycrnioHasi ooHoBasi koHUeHTpaums meaun B ctBope G pekun K co-
ctaBuna 5,02 mkr/om?.

dopma npeacraBneHna pesynbTaTta nepepacyera YyCnoBHOM POHOBOM KOH-
LeHTpauMm meam npounnocTpmpoBaHa Ha pucyHke .17.

}’ [NepecyeT ycnoBHON GOHOBOR KOHLIEHTPALMA BELLIECTBA B 334aHHBIA HIXKENEHALLWA CTBOP PEKN - O X

Yuactkn Wecrounwmkn sarpasHenns O nporpamme  Bexog

Koaw yuacrroe WMcTouHKKH 3arpa3HeHMd B i
Homep Havyana OkoHvaHun Homep Kop cteopa beper copoca [EEIEITE (Lo COOGUTHL LIS EEEEES
1 10400 10000 1 10400 POH_CTE. NEB. |
2 10000 9400 Ysn. 2 10000 nes. Ysn. 9400 SanoMH1TH
3 9700 npas.

Pacuet |

PesyneTat nepecueta YcnoBHOH (pOHOBOA
KOHUEHTpAaUWH XHMHUYECKOro BEWeCTBA

B 3A08HHLIH KOHTPONLHHIA CTEOP BHLIE
EHMYCKA CTOYHLHX BOA

Crakc=5.02 (mrrfn)
CcpegH=3.85 (mrr{n)
Mokazatk yuacTok Tokazate ucTou.aarp | CHuHuM=2.57 (mKkrin)
Koad . cmeweHus=76%

Mens. Konmenrpamms 8 cedennn perr 9400 M o1 yetea

|_._ KOHUEHTPaLAA BewecTEa; — MK | Menk. [lna ycraHoenenus HAC pacuetHas
YycnoeHas goHOEAA KOHLEHTpauus

e pere Pexa K g 94.00 kM oT YycTka
coctaenaetr 5.02 (mrrin)

on
r

F
.

L
r

KoHugHTRawa, mErn
P

—

=

T
40 60 a0 100
LLIMpHHA pekK, M

=
[ N (-, T
=

PucyHok .17 — Bua akpaHHOW dhopMbl NpefcTaBrieHnsa pedynbTaTa nepepacyera
yCrnoBHOW POHOBOM KOHLEeHTpaunn meau B ctBop G pekn K

.8 NMNpumep 8. B 3agaHHOM ans pacyeta ctBope M pekn H TpebyeTtcsa onpe-
AenUTb YCNOBHY (POHOBYIO KOHUEHTpaLuuio C*qJ’X ansa Cr1AB. B ctBope M Habnto-
neHuns He nposoaunucek. B 700 m Bbiwe ctBopa M pacnonoxeH ctBop A, rae npo-
BOAUMNCL cUCTEMATUYECKME HabnNaeHUs 3a XMMNUYECKUM COCTaBOM pPeYHON BOAbI
N BblaerneHa 3arpsi3HeHHas CTpys.
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WcxopHble AaHHbleY no BbiaeneHHon ctpye: q=50,6 m°/c, Cor =100 mkr/am®,
LUMPUHa 3arpsisHeHHon cTpym 8,8 M (paccTtosHue oT nesoro 6epera O cepeauvHbl
pekn 4,4 m). [laHHble No ocTanbHOW Yactn pekn H B cTBOpe A: C*@b: 0 mkr/am>;
Q,=101,4 m*c. MapameTpbl pycna peku Ha paccMaTpMBaeMOM y4acTKe COCTaBMSIOT:
Q, =152 me/c, u= 2,42 mlc, H=2,37 m, B=26,5 m, r1,=0,043, @ =1. YKasaHHble B 3a-
Aade uUcxodHble [JaHHble MpeacTaBfeHbl B nanke nporpammbl B hanne
«lpumep " 8.dat».

[ns nepecyeTta ycnoBHON (POHOBOW KOHLEHTpauuu B CTBOp M BOCMONb3yeM-
cqa nporpammont «"XM-poH4».

[Mocne OTKPbLITUS rMaBHOM 3KpaHHOW dOPMbl MPOorpaMmMbl BBOA, UCXOAHbLIX OaH-
HbIX HAYMHaAeM C BBOAA Y4acTKOB peku. [1na aToro B rfaBHOW 3KpaHHOW bopme Ha-
XUMaeM KHOMKW «Yyacmkuy», «Beod OaHHbIX, NpOCMOMpP-KoppeKkmuposka». B nos-
BMBLLENCS 3KpaHHOW hopMe B pedaKkLMOHHblIE OKHa BHOCUM Tpebyemyto nHdopma-
LMo MO paccMaTtpyMBaeMOMy YyyacTKy (BMA 3aroSIHEHHOW 3KpaHHOW (hopMbl Npea-
CTaBrieH Ha pucyHke [.18). lNocne 3anonHeHns peaakumMoHHbIX OKOH HaXXMMaeM KHOr-
Ky «3arnomMHumb».

W MpocmoTp-koppexTMpoBKa NapamMeTpos yHacTKos pekn — O >

Texymui H‘Iﬂt‘.’TDK|1 Bcero I-I

Koam yyacTka: Haqanal?ﬂ Creop YsnoB0A7
MpoTAXeHHOCTE

II]_? = Na
DKDH"IEHHHI“ yeacTralkm) ’7 " He

T

MNiopaenHUeckiii
CpeaHas WHpKHE (r) 26.5 KAOH I
KoadduureHT I—u 043
CpeaHaa raysmHa () 2.37 Wepox0EaTocTH
KoadduureHT I
> 47 WEepox0BaT. NEAS
CpedH. ckopacTe (Mfc) 1< KosddHUMeHT
MEEMAMCTOCTH I1
MNonpaBaYHEIR Koadgp.
bdarkcirm.ckopocTe (M/C) 2.5 T o |1
Facxon (kye.m/c) |1 he BeldHCAMTE pacxon |
Hoewii yuactok I
3anoMHMTE H'—IEIETDKI OTKpETE ain oaHoro HLIﬂETKEll

Ynanute yyactok I

JanuvcaTte B pain

MepeiTH NoO CNMCKY YUYaAcTKOE:
TEKYWMA YUACTOK [

B nHauano Mpeabn. Cnen. | B koHen |

npDBEpKﬂ H8 HENpOTHBOpPEYKXMEBOCTE CNUCKA YYACTKOB W napaMeTpoB |

PucyHok .18 — Bug 3anonHeHHOW 3KpaHHOW (oOpMbl NporpamMmbl
ansa cteopa M peku H

Y exopHble AaHHble Ans npumepa 6binn B3sThl 13 [15] (cm. c. 130, npumep 1)
ANA UNNIcTpaumMm CXoaguMOCTH pacyeTa CMeLLeHns 1 pas3basreHns CTOYHbIX Bog No Me-
Toay, npeanaraemomy OIBY «'XW», n no metoay, NCNONbL30OBAaHHOMY B paccMaTtpuBae-
MOM pyKOBOASLLEM AOKYMEHTE.
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[MockonbKy B nanke nporpaMmmbl pacCcMaTpuBaeMbIN y4acTok pekn H 3anucaH B
Buae dpanna «Yyacmok peku H.are», MOXHO BOCMOSMb30BaTbCA 3TOW 3anucbto. [ns
3TOro, BOMAs B pasaen MeHo « Yyacmkuy, aktuBmpyem 3aknanky « Omkpbimb ¢hadsn co
CIUCKOM y4acmkoe» 1 B OTKpbIBLUEMCS okHe Windows Bbibupaem ykasaHHbIN hann.

[Mocne BBOAA XapakTEPUCTUK MO paccMaTpmBaeMoOMy y4acTKy pekn H B namatb
nNporpaMmmbl 3aHOCUM BXOOHYH MHAOPMALMIO MO UCTOYHMKY BELLECTBa C UCMOSb30Ba-
HMEM pasfernioB MeH «MCmoYyHUKU 3a2ps3HeHust», «Beol OaHHbIX, npocMomp-
Koppekmuposka». Bua 3anonHeHHOW aKpaHHOW (bOopMbl NpOrpaMmbl MO UCTOYHUKY
CIAB npeactaBneH Ha pucyHke M.19.

¥ NpocmoTp-koppekTwpoeka napaMeTpos $hoHOBOrD CTEOpA —

Kon ¢poHOBOrO CTEDpA I?ﬂ Bcero ucrt.zarp. I1

HaumeHoEaHMEe paku:
IpEKﬂ H OTKpHTE hain goHOEDMD CTBDpﬂl

BuwGpaTts Nnokasartens |

3anucarte B chaiin AaHHLE c:TBnpﬂl

JanoHHUTE| OUYHCTHUTL L—I.uﬂnuTbl

—TMokazarens
Kon |187
HaMeEHoEaHHE ICI'IAB MrMeerTcs n4 3arpaaHeHHan ctpys?
> i
PasMapHOCTL IMr,.fn |7 HNa. uMeeTca HeT
Mok II].1 PaccTtoaHke ot neearo
Gepera no cepedMHEl 4
SAFPASHEHHOR CTRYM (] |
PoHOESA KOHUEHTRALMSA I“— FoHUEHTRELMA BEEWECTE
BEWECTER B SarpasHEHHOR CToyE |1 0o
HpoEEHE KOHUEHTRELM, FPacxon o0k B 3arpas- 506
00 KOTOPOro MOXET HEHHOEA cTRYE (KYE.mic) .
MEOXOOMTE CEMOOYMIWLEHME I'] K.oadg. ckopocTIH camMo-
OUMIWEHKMA CTRYM (1,-"CI:|T]|||]
KoaggHUHMEHT CKODOCTH
caMoouHweHns  (1/cyT) ||] HooEeHE KOHLEH TEOELMH,

N0 KOTORoOro MoxeT
HOT CaMOOY MW CTRYM II]

MepelTHU K MCTOMH. 3arpsi3H. |

PucyHok .19 — Bua 3anosiHeHHOW 3KpaHHOW (DOPMbI NPOrpamMmmbl
no nctoyHuky CI1AB (3arpsisHeHHast cTpysi B dOHOBOM CTBOpe pekun H)

B nanke nporpammbl MHTEpeCcyeMbli UCTOYHUK BeLLecTBa 3anucaH B Buae
danna «McmoyHuK gewecmea Ha peke H.ist», NO3TOMY MOXHO TakXe BOCMOSb30-
BaTbCS 3TOW 3anucbio. [ns atoro, Bonasa B pasgen MeH « ICmoYHUKU 3a2psi3He-
HUsT», akTuBupyem 3aknagky « Omkpbime ¢hatsn ¢ HabopoM UCMOYHUKO8 3agpsi3He-
HUSsI» 1 B OTKpbIBLEeMcsl okHe Windows BbliBrpaeM ykasaHHbI hains.

[Mocne BHeceHUs U 3anoOMUHaHUS BCEN UCXOAHOW MHpopMauun 3agayvn B
TeKyLWy naMmaTb NporpamMmmbl NEPEXoauM B MMaBHYK 3KPaHHYH POpMY U B OK-
He «Bsedume KOO KOHMpPOs/IbHO20 cmeopa» BBOAUM KO KOHTPOSbLHOro cTBOpa
C Y4EeTOM ero paccTosiHus OT yCTbs pekn. B paccmaTpuBaemon 3agade 3agaem
kog 0 (0 km). OAns dukcauymm 3agaHnsa HaXXMMaeM KHOMKy «3anoMHumse». 3a-
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nyck nepecyeta (POHOBOM KOHLEHTpaUWM BewecTBa B 3aJaHHbIA HuXenexa-
LLMA CTBOP Ha pacCTosiHUM O KM OT YCTbSl PEKU OCYLLECTBMM Ha)XaTUEM KHO KK
«Pacuyemy».

Ha rmaBHOW 3KkpaHHOM (popMe B pesyrnbTaTe pacyeTa nosasnseTcs rpaduk
n3mMeHeHnsa koHueHTpaumm CIAB B ceyeHUM peku B 3aJaHHOM HUXKerexallem
cTBope M un KpaTKumh OTYET O pes3ynbTaTax nepecyera ycrioBHOM (POHOBOM KOH-
ueHTpaumn. KWckomasi nepecyumtaHHasa YycnoBHasa OHOBAsA KOHLEHTpauus
CIMAB B cTBope M cocTasuna 82,97 mkr/am>.

ﬁ Mepecyer ycnosHoi poHOBOR KOHLEHTPALMK BELLECTEE B 3343HHbBIM HIDKENEXKALLNA CTBOP pEKn - O X

Yuactkn  Mcrounwkn 3arpasHedna O nporpamme  Beog

Koaw yuactkoe HMCTOYHMKKW 3arpA3HeHus B i
Homep Havwana OxoHuaHuA Homep Kog cteopa  beper cipoca E2AENE L GGG EUE ] e
1 70 0 Ysa 1 70 P OH.CTE. NEB. IO 3EII'IOMHP‘ITb|

| Pacyet |

PezaynsTar nepecuera YcnoEHOH ¢OHOBOR
KOHLEHTpALWM XMHMUYECKOr0 BEEIEeCTEa

B 3A08HHLIA KOHTPOALHLIA CTEOP BHWE
BHMYCKa CTOUYHLIX BOL,

Crarc=82. 97 (mrin)
Ccpenn=33.29 (Mr/n)
MokazaTe YyyactTok [Noka3ars HCTOYH. 2arp. | CruHuM=0.625 (Mr{n)
Koadg.cmeweHua=40%

CTIAB. Konrentparpa B cedenn# pesat (.00 km ot yorsa

[+ ronuenTpauwn BewecTea; — NIK | CMNAB. Ona yctadoenedua HOC pacuetHas
ycnoeHas ¢0HOBAA KOHLEHTpauHs

a0 e pexe Pexa H e 0.00 kM oT YycTea

0 coctaenaet 82.97 (mMr/n)
<70
= 60
£ 50
3
B 40
I
o 30
I
Q 20

10

0

] ) 10 15 20 25

LLWpHHA perd, M

PucyHok .20 — ®opma npencraBneHust pesdynbTata nepepacyeTa ycnoBHom go-
HoBow KoHueHTpauun CI1AB B ctBop M pekn H

dopma npeacTtaBrieHus pesynbtata nepepacyeta yCrioBHOM (POHOBOM KOH-
LeHTpauun CMAB npounnocTpupoBaHa Ha pucyHke M.20%

! Hebonbluoe pacxoxaeHne B KOHEYHOM pesynbTaTe pacyeTa MakCUMaribHOW KOHLEHTpa-
um CIMAB no metoay U (81 mr/am®) n meToay, UCMOMNb3yeMOMY B HACTOALLEM PYKOBOASLLEM
nokymeHTe (82,97 Mr//:uv|3), CBSI3@aHO C TOYHOCTbLIO pacyeTa CpefHMX KOHUEHTpauuni B pacyeTHOM
Avenke: no metoay M ncnonb3oBaHa LUIMPUHA pacyeTHOM SYenkn, pasHas 2,6 M, No MeToay, pe-
KOMeHAyeMOMY B PYKOBOASLLEM OOKYMEHTe, LMpuHa a4enkn coctasnset He 6onee 0,09 m. Ecnn
«CHATbY ¢ rpadmka KoHueHTpauuto CIMAB Ha pacctosHumn 1,3 M OoT neBoro 6epera, To pe3ynbTaThl
no pacyety MakcumarnbHoW koHueHTpauun CIAB B ceyeHun peku no ykasaHHbIM MeTodam npak-
TUYEeCKU coBnagyT.
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MpunoxeHne
(cnpaBo4yHOE)

3Ha4yeHua KoacdhdpuumeHTa LLEPOXOBATOCTU
ANA OTKPbLITbIX pycen

Tabnunuya [O.1 — 3HadeHnsa koadpduuMeHTa LWepOoXoBaTOCTM AN OTKPbITbIX
pycen (no M.®. CpubHomy) [16]
Koadhdpu-
LIMEHT LWe-
XapakTtep Jfioxa peku
poxoBaTo-
CTM Ny,
Pekn B BecbMa 6n1aronpusaTHbIX YCIoBUAX (YNCTOE NPSIMOE foXe 0025
CO CcBODOOAHbLIM TeveHneMm, 6e3 o6BanoB 1 rnyboKnx NpoOMounH) '
Peku B BnaronpuATHbIX YCNOBUAX TEYEHNS 0,030
Pekn B cpaBHUTENBHO 6NaronpuUATHLIX YCIOBUSAX, HO C HEKOTO- 0035
PbIM KONIMYECTBOM KaMHEW 1 BOAOPOCHen ’
Pekn, nmerowme cpaBHUTENBHO YMCTbIE pycna, U3BUINCTbIE, C
HEKOTOPbIMWN HEMPABUIIbHOCTAMM B HanpaBneHUn CTPYn Unm xe
npsiMbl€, HO C HENPABUITLHOCTAMM B penbede aHa (OTMenn, npo- 0,040
MOWHbI, MECTaMMN KaMHW); HEKOTOPOE YBENNYeHne KonmyecTsa Bo-
aopocnen
Pycna (6onblunx 1 cpeaHnx pek) 3Ha4ymTenbHO 3aCOPEHHbLIE, U3-
BUNUCTbIE U YAaCTUYHO 3apocCLUMe, KAMEHUCTbIE C HECMOKOWHbIM Te-
yeHneM. MNormbl BoMbLLMX U CPEeaHUX PEK CpaBHUTENBLHO pa3pabo- 0,050
TaHHbIE, NOKPbITbIE HOPMaribHbIM KOFIMYECTBOM PaCTUTENIbHOCTH
(TpaBbl, KyCTapHUKN)
[MOpOXUCTbIE YHaCTKM PaBHUHHBIX peK. [[aneyHo-BanyHHbIe pyc-
I1a rOpHOro TUMa € HenpaBuUIbHON NMOBEPXHOCTLIO BOAHOTO 3epkaria. 0067
CpaBHUTENbLHO 3apocLUne, HEPOBHbIE, MOX0 pa3paboTaHHbIe NOK- '
Mbl pekK (MPOMOWHbI, KYCTapHUKK, OepeBbA C HanMyYnemM 3aBoaen)
Pekn n nonmel, BeCbMa 3apocLume (co criabbiM TedeHnem), ¢
BonbwmMn rnyboknmMm npomonHamun. BanyHHble, ropHoro Tuna, pyc-
na ¢ 6ypnvBbIM NEHUCTBIM TEYEHUEM, C U3PbLITON MOBEPXHOCTbIO
BOAHOro 3epkana (¢ netsawumm BBepx 6pbisramu Bogbl). [Nonmbl Ta- 0,080
Kue Xe, Kak npeablayLLen Kateropmm, Ho C CUMbHO HEMNpPaBUIibHbIM
TeyeHneM, 3aBogsamMm 1 np.
["OpHO-BOAOMAAHOrO TUNA pycna ¢ KpynHOBasyHHbIM CTPOEHNEM
noxa, nepekaTtbl SSPKO BblpaXkeHbl, MEHUCTOCTb HACTOSbKO CUMbHA,
4YTO BOAA, NOTEPSAB NPO3PAYHOCTb, UMEET BenbIn LIBET; LWYM NOTOKa 0,100
AOMUHUPYET Hag BCEMM OCTarbHbIMUM 3ByKaMu, AeraeT pas3roBop 3a-
TPYAHUTENbHbIM.
XapaKTepucTuka ropHbiX pek NPUMEpPHO Ta Xe, YTO U NpeablayLuen
kaTeropuun. Pekn 6onoTHOro Tmna (3apocnu, KOYKM, BO MHOMMX MecTax 1133

NOYTU CTOAYaA BOOaA U np.). [Mombl ¢ 04eHb BonbLIMMK MepTBbIMU
npocCTpaHcTBaMn, C MECTHbIMUA yrny6neHM;||v|V|, o3epamu “ np.
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Tabnuua [O.2 — 3Ha4deHns KoappuumeHTa WepoxoBaToCcTn Anst OTKPbITbIX pycen
(no B.B. MNongskosy)

Koadbdpu-
UNEHT Wwe-
KaTeropus XapakTtepucTtumka pek

poxoBaTo-

CTU Ny,

| Pekn ¢ nec4yaHbiM pycrom, poBHbIM, 6€3 pacTUTENbHOCTH, Ot 0,02
C HEe3Ha4YMTESTbHbIM NepemeLLeHnemM JOHHbIX HAHOCOB no 0,023

I Pekn ¢ necyaHbiM M3BUMNUCTBLIM pycriom, ¢ 6onbwmmn nepe-| Ot 0,024
MELLEHMSIMU AOHHbIX HAHOCOB, NOMMAa, 3apocLuas TpaBown no 0,033

1 Morma, 3apocLuas KyCTapHUKOM UNn peakum necom Or 0,034
3P yerap P 10 0,045

vV [Monma, 3apocwasa necom Ot 0,046
» 3ap 10 0,060
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MpunoxeHue E
(pekomeHgyemoe)

Popma npeacTaBrieHUA pe3ynbTaToOB pacyeTa YCNOBHbIX
(pOHOBbLIX KOHLEHTPaLUN XMMUYECKUX BeLLeCTB
Aana ycraHosneHusa HOC

YTBEPXOAKO

noanuchb pykosoauTens WHMLUManbI, daMunus Aara
YcnoBHble (pOHOBbIE KOHLIEHTPaLun XMMNYeCKMX BeLeCcTB

BoaHbIh 00bekT

MecTononoxeHne pac4eTHOro cTeopa (Mnv BepTukanm)

Mepuvog,
BelectBo nnu YcnoBHas -
NCNOSb30BaHHbIN A4
nokasaTersib XMMUYeCKOro ¢doHoBas acueTa .
cocTaBa BOJbl BOAHOIO | KOHLIEHTpauus, pac .| MprmeyaHus
3 YCHOBHOW (pOHOBOW
obbekTa Mr/am
KOHLIeHTpaLmu
1 2 3 4

* B aTOI rpade pekoMeHAyeTcsi NpUBOANTL AaHHbIE O Cq*)(a npu nx Ha-

*
1 C
Cp.MH) (b(QS%)
nnyum B pesynbTaTax pacyeTa yCrioBHOM (DOHOBOW KOHLEHTpaLumu.

YcnoBHble (DOHOBLIE KOHLEHTPaLUNN XUMUYECKUX BELLECTB AENCTBUTESbHbI
c 20 r. no 20 r.

CoctaButenu

HaunMmeHoBaHMe OOJMKHOCTU, MHULUKManbl, ql)aMI/IJ'IVIﬂ

aata noanucu
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MpunoxeHune X
(pekomeHgyemoe)

Popma npeacTaBneHnA pe3yrnibTaToB pacyeTa YCNOBHbIX (POHOBbIX
KOHLEHTpaLumMm XMM1M4yeCcK1x BelecTB Ana ycraHosnedusa HOB

YTBEPXOAKO

NOANUCb PYKOBOAMUTENS WMHULUKManbl, daMmmnms paTa

YcnoBHble (pOHOBbIe KOHLEHTPaUun XMMU4YeCKMUX BellecTB

BoaHbln 06bekT

MecTononoxeHne BOAOXO3ANCTBEHHOIO y4acTka

Mepwuopa,

BewectBo unu YcnoBHas pvioA .

NCNONb30BaHHbIN
nokasaTesib XMMUYEeCKOro doHoBas nns pacyeTa .
cocTaBa BOAbl BOOHOrO | KOHLEHTpauus, 8 . | Mpumeyanus

3 yCrnoBHoOW (POHOBOM
obbekTa Mr/am
KOHLEHTpaumm
1 2 4 5

* *
* PekomMmeHayeTcs NpuBoOOUTb AaHHbIE O C y npun nx Hanndmnm B pesyib-
Ay pvBOANTL [ qD(QCp_MH) CqO(QS%) p pesy

TaTax pacyeTa YCrioBHOW (POHOBOW KOHLIEHTpaLuMn BellecTsa.

YcnoBHble POHOBbIE KOHLIEHTPALMN XUMUYECKNX BELLIECTB AENCTBUTENbHbI
o} 20 r. no 20 r.

CoctaButenu

HanmeHoBaHWe OOJPKHOCTU, HULUUanbl, (baMI/IJ'IVIFI

nara noanucu
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MpunoxeHune U
(pekomeHgyemoe)

PO 52.24.622-2019

dopma 3anonHeHUsi Tabnuubl XXypHana permctpauum
3anpocoB U OTBETOB 06 YCNOBHbIX (DOHOBbLIX
KOHLEHTPaLUMAX XMMMYECKUX BelluecTB

JaTta Hata | 3akas- | lNpegHa- Boa- Mepe- lNepwvoga, Munumansl n | MNpu-
3a- oTBe- YUK 3Ha4e- HbI YyeHb Mcnonb30- damunusa me-
npoca Ta HWe yc- | OOBEKT | BellecTB BaHHbIN BbIMOMNHMB- | YaHue

NOBHbIX (me- MU noka- | Ans pacuye- | LWIKUX pacyeT
¢oHo- cTono- | 3areneu Ta ycnos- YCINOBHbIX
BbIX KOH- | JOXe- | cocTaBa | HbIX QOHO- dOHOBbIX
LeHTpa- Hue BOAblI BbIX KOH- KOHLEHTpa-
UMM Be- | yyacrt- LeHTpaumm unn Be-
LecTB Ka) BELLIECTB LecTB
1 2 3 4 5 6 7 8 9
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