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PYKOBOOALWMNNA OOKYMEHT

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

[laTta BBegeHusi — 2017-09-01

1 O6nacTb NPUMeHeHus

1.1 Hacrtoawun pykoBOOAWMA LOOKYMEHT YyCTaHaBnuBaeT MopsaokK
NpoBedEeHNs 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 CTOYHbLIX BOA.

1.2 Hactoawmin pykoBoOsWMN OOKYMEHT npegHasHayeH ans onepa-
TMBHO-MNPOU3BOACTBEHHbIX NoapasgeneHnn PocrugpomeTa, oOcywecTBso-
LUMX obpaboTKy pes3ynbTaToB HabnwOeHUN Ha BOAHbIX OOBLEKTax, a Takke
opraHu3auunn, MeLWmnx nmueHsnto PocrngpomMeTta Ha OCyLlecTBneHne ges-
TeNbHOCTN B obnactu rmapoMeTeoporiormm U CMeXHbIX ¢ Hen obnacTtsx, B
TOM 4ucCre NoAroTOBKM U NpPeaCcTaBneHnio NoTpedutenamMm aHannTU4eckon u
pacyeTHoM nHpopmaumm 06 YpoBHAX 3arpsisHEHNsS1 BOAHbBIX OO HEKTOB.

1.3 YcnoBHble POHOBbLIE KOHUEHTPALUU XUMUYECKUX BELLECTB, paccyu-
TaHHble B COOTBETCTBUM C HACTOSALLUMM PYKOBOAALWMM [OOKYMEHTOM, PEKO-
MeHOYyeTCs MCNOSb30BaTh A4S HOPMUPOBAHNA LOMNYCTUMOro COpoca CTOYHbIX
BOL4, ANA NPOEKTUPYEMbIX, PEKOHCTPYUPYEMbIX U OENCTBYOLWMX npeanpu-
ATUI, a TakkKe Npu YCTaHOBIEHUN HOPMATMBOB 4OMNYCTUMOro BO34ENCTBUS MO
NPUBHOCY XMMUNYECKUX BELLLECTB HA BOLOXO3ANCTBEHHbIE YYaCTKM.

2 HopmaTuBHbIE CCbIJIKU

B HacToswem pykoBogsaLem OOKYMEHTE UCMNOSib30BaHbl HOPMAaTUBHbIE
CCbIfIKM Ha creayoLwmne HopMaTUBHbIE JOKYMEHTHI:

PL 52.24.309-2016 OpraHu3auusi u NpoBeAeHne pexuMHbix Habntoge-
HUM B MYHKTax rocygapCTBEHHOM HabntogaTenbHOW CEeTU 3a COCTOSIHUEM U
3arpA3HeHneM NoBEPXHOCTHbIX BOA

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

P 52.24.811-2014 YcoBeplueHCTBOBaHHAA CUCTEMA PEXUMHBIX U che-
LUnanbHbIX HabnogeHun 3a TpaHcdopMaunen 3arpsasHsWmMx BELLECTB MO
ANMHe BOAOTOKOB C WCMOSIb30BaHMEM MaTeMaTUYECKOro MoAennpoBaHus
NPOUCXOAALMX NPOLLEeCCOB

CI 33-101-2003 OnpefgeneHne OCHOBHbIX pacyeTHbIX rnmaponorunye-
CKNX XapaKTepUCTUK
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MpnmeyaHusa

1 Mpn NoNb30BaHMM HACTOALMM PYKOBOAALMM OOKYMEHTOM LienecoobpasHo npo-
BEPSTb 4ENCTBUE CCbINTOYHBbIX HOPMATUBHBIX JOKYMEHTOB:

- HaUMOHanbHbIX CTaH4APTOB - B UHGOPMALMOHHOW cucTemMe obLLero nonb3oBaHus
- Ha odmumanbHOM canTe HauuoHanbHoro opraHa Poccuinckon degepauum no crtaHaap-
TM3auun B cetn NHTepHeT nnu no exerogHo nagaBsaemMomMy MHPOPMaLUMOHHOMY yKasaTte-
nto «HaumoHanbHble cTaHgapTbl», ONy6NMKOBaHHOMY MO COCTOSIHUIO Ha 1 SsHBapS TekyLue-
ro roga, n No eXerogHo n3gaBaemMbiM MH(POPMALMOHHBIM yKasaTtensam, onybsiMkoBaHHbIM
B TeKyLiem roay;

- HOPpMaTUBHbIX OKyMeHTOB Pocrugpometa no P 52.18.5 u gononHeHnn K Hemy -
eXerogHo wusgaBaeMbiM  WHPOPMALMOHHBIM  YKa3aTensaM HOpPMaTUBHbIX OOKYMEHTOB
(MYHL);

2 Ecnu cCbINOYHbIN AOKYMEHT 3aMeHeH (M3MEHEH), TO Npu MNoSfib30BaHUN HACTOS-
UMM PYKOBOOSALMM OOKYMEHTOM CrefyeT PYyKOBOACTBOBATbLCA 3aMEHEHHbIM (M3MEHEH-
HbIM) OOKYMEHTOM. ECnun CCbINoYHbIM AOKYMEHT OTMEHEH 6e3 3aMeHbl, TO NOSIoXKeHWe, B
KOTOPOM [aHa CCblfika Ha Hero, NPMMEHSIETCS B YacTu, He 3aTparnBatoLLEN 3Ty CCbISIKY.

3 TepMUHbI, onpeaeneHusi U COKpaLLeHUs

3.1 B HacTosiwem pykoBoasLeM LOKYMEHTe MNpuMeHeHbl criegylowme
TEPMUWHbI C COOTBETCTBYIOLMMU OnpeaeneHnaMu.

3.1.1 BepTUKanb NyHKTa HaGnoAeHUN: YCNoBHaAA OTBECHAs NMIUHUSA OT
NOBEPXHOCTW BOAbI (MNU NbAa) A0 AHa B BOAOTOKE UM BOJOEME, Ha KOTOPOW
BbINOMHAT paboTbl A4S NOAy4YeHUsa aHHbIX O COCTaBe U CBOMCTBaX BOAbI.

3.1.2 BOAHbIN 06BLEKT: [1pMPOAHLIN MU UCKYCCTBEHHLIN BOAOEM, BO-
AOTOK NGO MHOM 0B6BHEKT, MOCTOSAHHOE UM BPEMEHHOE COCPeaoTOUEHNE BOA
B KOTOPOM MMeEET XapaKkTepHble oOpMbl 1 NPU3HAKN BOAHOIO pexuma.

3.1.3

BoaoeM: BoaHbIn OOBEKT B yriybneHnn Ccylmn xapakTepusyowmnmncs 3a-
MeASIEHHbIM ABMXEHMEM BOAbI UM NOSTHbIM €ro OTCYTCTBUEM.
[TOCT 19179-73, ctatba 18]

3.1.4

BOAOTOK: BoaHbIN 06BHEKT, XapakTepusyLmincsa ABMKEHNEM BOAbI B
HanpasfeHuUn yKIioHa B yrnybneHnn 3eMHOM NOBEPXHOCTN.
[FTOCT 19179-73, ctatba 15]

3.1.5

3arpsasHsioliee BoAy BeLeCTBO (3arpsisHAroLLee BewecTBo): Belle-
CTBO B BOAe€, BbI3blBalOLLeEe HapyLLleHMe HOPM KayecTBa BOAbI.
[FTOCT 17.1.1.01-77, ctaTtbs 40]

3.1.6

KayecTBO BOAbl: XapaKTepuCcTMKa cocTaBa M CBOWUCTB BOAbIl, onpeae-
nsawLwas NnpurogHoCTb €€ Ansi KOHKPETHbLIX BUAOB BOAOMNOSb30BaHUS.
[TOCT 17.1.1.01-77, ctaTba 4]

3.1.7 makcMMmanbHO 3arpsi3HeHHasi CTpys B CTBOpe BOAOTOKa:
Macca Boabl ¢ Hanboree BbICOKMM COAEPXKAHUEM 3arpA3HSAOLLNX BELLECTB,
3aHMMaroLLlaa onpeneneHHyo YacTb nonepevyHoro cevyeHnsa BoOOHOro noToka.
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3.1.8 HopmaTuB pgonyctumoro cbpoca; HOC: Macca BelwectBa B
CTOYHbIX BOAax, OOMYCTUMAasi K OTBEOAEHUIO C YCTAHOBMNEHHbIM PEXMMOM B
OAHHOM NyHKTe (CTBOpE) BOAHOro 0O0bekTa B €AUHULY BPEMEHU C LENbHO
obecneyeHns HOpM Ka4yecTBa BOAbl B KOHTPONIbHOM MYHKTE.

3.1.9

HOpPMbI KayecTBa BOAbI: YCTaHOBIEHHbIE 3HAYEHUS NOKa3aTenen Ka-
YecTBa BOAbl ANt KOHKPETHbIX BUAOB BOAOMNOSIb30BaHMS.
[FTOCT 27065-86, ctaTtba 3]

3.1.10 cTBOp BOAOTOKa (peku): YCroBHOE MornepevyHoe cevYeHune BO-
A0TOKa, Ucnosib3yemoe A5 OLUeHOK U NporHo3a KayecTsa BoAbl.
3.1.11

camooumweHue BoAabl: COBOKYMNHOCTb MNPUPOLHbLIX MPOLIECCOB, Ha-
NnpaBfeHHbIX Ha BOCCTAHOBIIEHME 3KOMOrM4yeckoro ©Onarononyyuss BoOA-
HbIX OOBEKTOB.

[TOCT 27065-86, cTtaTtba 19]

3.1.12

CTOYHbIe BoAbl: Boabl, 0oTBOANMbIE NOCHE NCNONb30BaHUSA B GbITOBOM
N NPON3BOACTBEHHOW AEATENBHOCTU YernoBeka.
[TOCT 17.1.1.01-77, cTaTtbsa 29]

3.1.13 ycnoBHaa hoHoBasi KOHLEHTpaLUnUs XMMUYECKOro BellecTBa:
PacyeTHOe 3Ha4yeHne KOHUEHTPauunM XMMUYECKOro BELLECTBA B KOHKPETHOM
CTBOPE BOOHOro 0ObEeKTa, pacrnofioXXEHHOM BbllE OOHOr0 WM HECKONbKUX
KOHTPOSNIMPYEMbIX WMCTOYMHMKOB cOpoca 3TOro BeLllecTBa, MCMNOSib3yemoe B
NPaKTUKE YCTAHOBMNEHMUSI OYMUCTKN, pexmMma 1 ycrnoBun cbpoca CTOYHbIX BOA,
NPWU KOTOPbIX KAYECTBO BOAbI BOOHOrO O0BbEKTA HMXE UX BbiNyCKa AOSTKHO OC-
TaBaTbCsa B npegenax yctaHoBMAEHHOW HOpMbI [1].

3.2 B HacToawmx pykoBogsLlieM [OKyMeHTe BBeAeHbl U NPUMEHEHbI
crenyoLwime CokpalleHus:

BlNKs — 6uoxnummnyeckoe notpebneHne pacTtBOPEHHOro Kucrnopoga co-
aepXxawummnca B Boge opraHM4eCckuMin BeLectBsaMmn B Te4eHNE NATU CYTOK;

BXY — BOOOXO3ANCTBEHHbBIN Y4aCTOK;

HOB — HopmaTB AONYCTMMOro BO34eNCTBUS;

HOC — HopmaTuB gonycTumoro cbpoca;

MAK — npegeneHO gonyctMmMasi KOHUEHTpaLUms;

MK — nepcoHarbHbI KOMMNbLIOTEP;

ClAB — cnHTeTU4YeCKne noBepXHOCTHO-aKTUBHbIE BELLLECTBA;

XIK — xumn4yeckoe notpebneHune kucrnopoaa.

4 O6wmne nonoXxeHus

4.1 Pac4yeT KOSIMYECTBEHHbIX 3HAYe€HUN YCNOBHbIX (POHOBbLIX KOHLEH-
Tpauum XMMNYECKUX BELLECTB OOIMKEH Nepuoandeckm npoBoanTLCS C Lienblo
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YCTaHOBIIEHUSI ONTUMAribHOW CTEMEHU OYUCTKWU, pexmma un ycnosun cbpoca
CTOYHbIX BOA, MPU KOTOPbIX KA4eCTBO BOAbl B KOHTPOJSIbHbIX CTBOPaxX BOAHOIO
obbekTa, HaxoasWMXcsa Noa BIAUSIHUEM paccMaTpMBaeMOro BbiMyCcka CTOY-
HbIX BOA, OyaeT yaoBneTBOPSATb YCTAHOBIEHHBIM HOpMaTUBaM.

4.2 PaccmatpuBaembin Bug POHOBOW KOHUEHTpAUMM XUMUYECKUX Be-
LLIEeCTB pacCyMTbIBaOT AS151 KOHKPETHOrO, 3a4aBaeMoro nNPOEKTHbIMWN U Opy-
MTMMKN 3aUHTEPECOBAHHBIMU OpraHM3aumMaMmn Mecta BOAHOro obbekTa BHE 30-
Hbl BIMSIHUA paccMaTpuBaemMoro cbpoca CTOYHbIX BoAd. [1ns BOAOTOKA Takum
MECTOM SIBNSIETCA TaK Ha3biBaeMblii (POHOBbLIN CTBOP BbILLE paccMaTpuBae-
MOro BbINycka cbpoca CTOYHbIX BOS (B (POHOBOM CTBOpPE MOXET ObITb ofHa
NN HECKOMbKO BepTuKanen HabnogeHus), ona Bogoema, B T.4. bonota, —
dooHOBas BepTuKasb, rae nNpakTM4eckn OTCYTCTBYET BIUSHUE MHTEPECYEMOro
BblMyCKa CTOYHbIX BOA. PaccuyuMTaHHble yCnoBHble (POHOBbIE KOHLEHTpaumm
SABNSAKOTCA KOSIMYECTBEHHOW XapPaKTEPUCTUKOW COoAepXaHUs XUMUYECKUX Be-
LecTB B (pOHOBOM CTBOpE Mnn oOHOBOW BepTUKanu npu Hambonee Hebnaro-
NPUATHBIX CUTyauusix, OBOYCIOBMEHHbIX KakK €CTeCTBEHHbIMW YCITOBUSIMU
dopMNPOBAHUSA XMMUYECKOro coOCTaBa M CBOMCTB BOAbl, TaK U BIIMSAHUEM UC-
TOYHUKOB 3arpsi3HEHUS, PACMOSIOXKEHHbIX Bbille (BHE 30HbI BIIMSHWUSA) pac-
CMaTpUBaEMOro BbiMyCcka CTOYHbIX BOA.

Kak crnegyet v3 BbllLeNpUBEOEHHOrO onpeaesieHnsl, yCrnoBHble (poHo-
Bble KOHLUEHTpaLMn He MOryT ObITb paccymTaHbl C UCMNOSb30BaHMEM BOLHOIMO
obbekTa-aHanora.

PacyéeT ycrnoBHbIX DOHOBLIX KOHUEHTpauunh WHTEPECYEMOro Xumunye-
CKOro BelllecTBa aAnst BOAHOro obbekra BO3MOXEH TOSMbKO MPU Hanuumnm pe-
3ynbTaToB perynsapHbIX rMapOXMMUYECKUX HabBMoaeHun BO BCe CE30HbI o-
AO0BOro LMKNa, NOfyYeHHbIX B COOTBETCTBMM C TpeBOBaAHMAMN HOPMATUBHbIX
AokyMmeHToB Pocrngpometa BO usbexaHue HapyweHun ®3 «O rugpomert-
cnyxbe» B YactTu eanHcTBa meTonoB cbopa n obpaboTkm nHdpopmaumm, op-
raHMsaumen, umeroen nuueHsno PocrmapomeTta Ha OaHHbIN BUA OeAATESb-
HocTu [2].

B cnyyae otcyTcTBMS B NOABELOMCTBEHHOM yypexaeHnn Pocrugpome-
Ta (Prey «YIMCy, ©IbY «LI'MC») pe3ynbTtatoB CUCTEMATUYECKUX MMOPO-
XUMUYECKMX HabnogeHnn B 3agaHHOM (POHOBOM CTBOpPE BOAOTOKA uUnun ¢o-
HOBOM BepTuKanu BogoeMa AN pacyeTta YCNoBHbIX (POHOBbLIX KOHLEHTpaLni
XUMUYECKMX BELLECTB MOXHO MCMONb3oBaTb pe3ynbTaTbl HabngeHun Ha
BOOHOM OB6bekTe, MOSyYEeHHbIE XMMMUYECKOW nabopatopuern BoOononbL3oBa-
Tens, nmetowen B ob6a3aTenbHOM Nopsiake atTectar akkpeanTauum n nnueH-
3nto PocrngpomeTa Ha npoBeaeHNne MOHUTOPUHra Kayectsa BOAbl B Npupoa-
HbIX BOAHbIX 00bekTax. Pe3ynbTartbl HAabnogeHN B BUAE COOTBETCTBYHOLLMX
aKkToB oTbopa Npod BOAbl N MPOTOKOMOB BbINOSIHEHUS NX XMMUYECKOro aHa-
nu3a OOSMKHbl NepedaBaTbCs B NoABeAOMCTBEHHOe yypexaeHue (PrbY
«YTMC», ®I'BY «UIMC»), Bxoaswero B CTpyKTypy COOTBETCTBYIOLLENO Tep-
puTopuanbHoOro genaptameHta PocrngpomeTta onga pacdera YCrioBHbIX (po-
HOBbIX KOHLUEHTpaLUnn.
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Mpn NOMTHOM OTCYTCTBUM TMAPOXMMUYECKUX HAOMNIOAEHUMA HA BOAHOM
o0bekTe (BpeMeHHO OO0 noslydeHus BoAdonosib3oBaTenieM HeobxoauMMblX Ha-
6nto4eHHbIX AaHHbIX) anga yctaHosneHus HOC B kadecTBe HopmaTMBa Kade-
cTBa BoAbl ucnonb3yoT Tonbko MNMAOK. Ona gaHHOM cuTyauum, Kak UCKYe-
Hue, MNOK no B3BeleHHbIM BelecTBaM MOryT BbiTb paccyinTaHbl ¢ npuene-
YeHMEM YCMOBHbIX OOHOBbIX KOHLIEHTPaUWUKW, NosyyYeHHbIX 418 BOAHOMO 00b-
eKTa-aHanora B paccMaTpMBaeMoOM PernoHe Ha He 3arpsa3HsieMOM B3BeELLEH-
HbIMKM BeLlecTBamMm yyacTke (cMm. n.5.7).

B nocneaytownin nepmon B TEHEHME CpoKa OENCTBUS pacCYMTaHHbIX YC-
NOBHbIX (POHOBbLIX KOHUEHTPALMA XMMUYECKUX BELLECTB (€CNN OHU OblNKn Uc-
nosib3oBaHbl Anga ycrtaHosneHus HOC) nogoBeaoMCTBEHHblE  yypexaeHus
PocrngpomeTta, npeactaBuBlUME AAHHbIE MO YCNOBHbIM (POHOBBLIM KOHLEH-
Tpaunam, OOSMKHbI €XEerogHO KOHTPONMpoBaTb OTCYTCTBUME WU3MEHEHWUN KOH-
LeHTpaLMmn HOPMUPYEMbIX XMMUYECKMX BELLLECTB B (POHOBOM CTBOpPE BOOHOIO
obbekTta bornee, yem Ha 20 %. B npotvBHOM criyyae B coOTBETCTBUM C [3]
AOIMKEH pellaTbCsa BOMNPOC O MEPECMOTPE PaCCUYMTAHHLIX YCITOBHbIX (DOHO-
BbIX KOHLEHTPaLNn XMMUYECKNX BELLECTB 1 ycTaHoBrneHHblx HOC. [nsa ycTa-
HoBneHHbIX HOB aHanormyHeln KOHTPOSib 3a U3MEHEHMEM YCITOBHbIX (OOHO-
BbIX KOHLEHTpaUUn HOPMUPYEMbBIX XMMUYECKUX BELLECTB B COOTBETCTBUM C
[4] pormkeH ocylecTBNATLCA Kaxable 5 neTt (doopmManbHO CPOK AeUCTBUS
AaHHOro BMAa YCNOBHbIX DOHOBbLIX KOHLEHTpaunMin B COOTBETCTBUMU C [4] yc-
TaHaBnueaetcd Ha 15 ner).

Ecnn ycnoBHO oOHOBbLIE KOHLEHTPALUUKN Bbifn paccymnTaHbl N0 AAaHHbIM,
npeacraBfeHHbIM BOAONOb30BaTENEM, TO BOAOMNOMb30BaTENb AOIMKEH pe-
rynsipHo no mepe otbopa u aHanmsa npob soabl (4o 15 uncna mecsua, cne-
ayroulero 3a mecsauem otbopa npob) npeactaBnATb pe3ynbTaTbl rMAPOXUMU-
Yyecknx HabnogeHun B OOHOBOM CTBOPE C COOTBETCTBYHOLLMMM akTamu OT-
6opa npob6 BOAbI M MNPOTOKOMAMWU BbIMNOSIHEHUSA WX XMMWYECKOro aHanuaa
(BkntoYasn gaty n BpeMma otbopa npob Boabl B BOOHOM 00bekTe, TeMnepartypy
BOAbl N N3MEPEHHbIE KOHLIEHTPaAUUNU HOPMUPYEMbIX BELLECTB C YKasaHWEM
MeToAa UX XMMUYECKOro aHanuaa).

4.3 B cootBeTcTBUM C [3], [4] 4NA OLEHKM COCTOSAHUS BOOHbIX OOBHEKTOB
pekoMmeHayeTcsa ucnonb3oBaTtb MNOK xumundeckmnx BewectB. OCHOBHOW He-
AOCTaTOK JaHHOro rnokasaTtend — 9T0 HECOOTBETCTBME MPaAKTUKyEMbIX METO-
A0B XMMMYECKOro aHanusa (Hanpumep, TSXKernbiX MeTannoB) NpUpoLHbIX BOA
(Mo aTUM MeTOoAaM onpenensT CyMMapHoe cofepkaHue BellecTBa, Haxo-
ASLerocsi B MOHHoW cbopmMe 1 B BUAE KOMMIIEKCHbIX COEANHEHUI) U NpoLe-
aypbl yctaHosneHus MNOK, koTopas opueHTMpoBaHa Ha MOHHYK (opMmy co-
AepXaHusi B Bofe pacTtBopeHHoro Beulectsa. [encteyowme MNOK He yunThl-
BalOT TakkKe pernoHanbHble 0COBEHHOCTU (POPMUPOBAHUS COAEPXKAHUS XU-
MUYECKMX BELLECTB B BOAHbIX 0ObekTax. PaccmaTpmBaemMbll B HACTOSILLEM
PYKOBOASILLEM OOKYMEHTE pacyeT YCNOBHbIX (POHOBLIX KOHLUEHTpauun rno pe-
3ynbTaTamM CUCTEMATUYECKUX T[UOAPOXUMUYECKMX HAOMNIOAEHMA B BOOHOM
0ObeKkTe BHE 30HblI BIUSHUA paccMaTpyMBaeMblXx COPOCOB CTOYHLIX BOA MO-
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3BONdAeT onpefenuTb A0CTaTOYHO MpefcTaBuUTelbHbIE YCNOBHbIE (POHOBLIE
KOHLUEHTpauum xmummndeckux Bellects anga yctaHosnenms HOC [3] n HOB [4].

4.4 3a paccmaTpMBaemMylo YCrOBHYO (DOHOBYIO KOHLIEHTpaUuO Belle-
CTBa MPUHUMAIOT CTATUCTUYECKM ODOCHOBAHHYIO BEPXHIO OOBEPUTENbHYHO
rpaHMLy BO3MOXHbIX WU3MEHEHWW CPedHUX 3HAYEHWN KOHLUEHTpauuih 3TOro
BELLEeCTBa, PaCCYMTaHHYIO MO pe3ynbTaTtaM CUCTEMATUYECKUX MOPOXMMUYEe-
CKnx HabnogeHnn ans Hambonee HeBNaronpPUATHLIX MTMAPONOrMYECKNX YCI0-
BUA uUnn Hamboree HebNaronpUATHOrO B OTHOLLEHUM KayecTBa BOAbl NepUo-
Aa (ce3oHa) B rogoBOM LMKIE.

3HayeHue ycrioBHOM POHOBOW KOHLEHTpaUuM pacCyYnTbIBaOT ONS KOH-
KPeTHbIX (OPOHOBbLIX CTBOPOB BOLOTOKOB MMM DOHOBbLIX BepTuKanen sogoemMa.
OTO 3Ha4YeHNe cYnTaeTca cTaTUcTMYeckn ob6oCcHOBaHHbIM, €CIM OHO onpeae-
NeHo ¢ AoBepuUTeNbHON BeposTHOCTLIO P = 0,95.

4.5 B uenax BO3MOXHOCTU OCYLLECTBIIEHNA KOHTPOSIA, MPOBEPKU N KOp-
PEKTUPOBKN pPacCYMTaHHbIX 3HAYE€HUN YCIOBHOW (POHOBOW KOHLEHTpauuu, a
TaKke yBenMyeHus1 3anaca HageXHOCTUM pacveToB pa3daBneHusi 3arpsi3HeH-
HbIX BOZ CTBOP (4115 BOAOEMOB — BepTuKasib), 3aaBaemMbiv 4S8 onpeaeneHns
YCNOBHOW (POHOBOW KOHLUEHTpaUUKU, OOIMKEH pacnosiaratbCs Bblwe (BHE 30HbI
BNUAHKSA, B T.4. NPU 4YacTo HabnogaemMblX HaroHHbIX ABMEHUSX U BETPOBbIX
TeYeHMsIX) paccMaTpMBaEMOro NMPOEKTUPYEMOrO U OENCTBYIOLLErO BblMycKa
CTOYHbIX BOA NPUMEPHO Ha pacCTOAHUN He MeHee 1 KM anga 6onbwnx n cpea-
HVMX pek”; Ha 500 M - Ans Manbix pek (C y4eToM NoAbesnoB, MOCTOB, Nepe-
npas, NO3BONAIOLMX BECTM OTOOP Npob Boabl B nNobon nepuof roga); ons Bo-
A0EeMOB, B T.4. 60NOT NpM HaAnNM4YuUM B HUX BOLHOrO CTOKa — B paguyce He Mme-
Hee 500 M (B Marnble HENPOTO4YHbIE BOOOEMbI €CTECTBEHHOIO MPOUCXOXOEHUS,
B T.4. 03epa, HebonbLume 3ab0N0YeHHbIE 3EMESbHbIE YYaCTKN C OTCYTCTBUEM
TOPGSIHOIO Crosi cBpOC CTOYHbIX BOA AOSMKEH ObiTb 3anpeLleH, NOCKOSbKY Ha
Takux BOAOEMaX HasHa4vyeHue ansa HabnogeHns OHOBbLIX BEPTUKANEN, Xapak-
TepPU3yLLMX €CTECTBEHHbIN YPOBEHb (POPMUPOBAHUS COAEPKAHUS XUMUYe-
CKMX BELLECTB BHE 30Hbl BIMSIHUSA paccMaTpmBaemMoro cbpoca CTOYHbIX BOA,
HEBO3MOXEH); ANA MOPEN - BHE 30Hbl BIIUSIHUA paccMaTpmBaeMbIX CTOYHbIX
BOA Ha paccTosiHun bonee 5 KM OT Bbinycka [3].

4.5.1 Ecnn mexgy CTBOPOM BOAOTOKA, AN KOTOPOro paccyuTaHbl yC-
NOBHblE (POHOBbLIE KOHLIEHTpauuu BeLLlecTBa, U CTBOPOM, rae nraHupyeTcd
ocywiecTBneHne cbpoca CTOYHbIX BOA, MMEKTCHA KPYMHblEe MPUTOKWU, TO OIS
nepepacyeta POHOBOM KOHLEHTpauMn B CTBOP Bbllle paccMaTpuBaemMoro
BbifyCKa CTOYHbIX BOA NpeaBapuTeNibHO LOSMKHbI OblTb paccyMTaHbl YCroB-
Hble (POHOBbLIE KOHLUEHTpauMn OS1s YyCTbeBOM 4YacTn 3TUX NPUTOKOB. [pn oT-
CYTCTBMM HAbNOOEHNA B YCTbEBOW YaCTU KPYMHbIX MPUTOKOB NepepacyeT yc-
NOBHOW (POHOBOW KOHLEHTPaLNM OCYLLEeCTBNATLCA HE LOJTKEH.

4.5.2 B uenax coxpaHeHUs eCTeCTBEHHbIX YCNOBUA (POPMUPOBaAHUS Ka-
YyecTBa BoAbl 60M10TO, Npya UMK 03epo He OOSMKHbI MCMONb30BaTbCA Kak [0-

Y Knaccudmkaumst pek B cootBetctBum ¢ TOCT 17.1.1.02-77 TOCT 17.1.1.02-77
«OxpaHa npupogasl. 'mapocdepa. Knaccudpmkaumns BOAHbIX OOBHEKTOBY.
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NOSTHATENbHbLIN BOAOEM A1 OYUCTKN CTOYHbIX BOoA. Ha AaHHbIX BOAHbIX 00b-
eKTax onsa Bbibopa oOHOBOW BEPTUKANN AOMKHbI ObiTb B HANM4Mm pesynbTta-
Tbl CUCTEMATUYECKMX TMOPOXUMUYECKMX HABMOOEHU BO BCE XapaKTEPHble
CE30HbI rofa B pasHbiX ToYKax (Unn xoTa Obl B 0QHOM OOCTATOYHO penpeseH-
TaTUBHOW TOYKE-BEpPTUKanu) BogOEMA.

4.5.3 bonoTta He3aBUCUMO, rae OHM PaCMOSOXeEHbI, ABNAKTCS cneumdu-
YeCKMMM NPUPOAHBIMM BOOHBIMU OOBEKTAMKN CO cnabbiM TEYEHMEM UnK npak-
TUYECKMM €ro OTCYTCTBMEM, MOITOMY ANISi COXPAHEHUS1 MPUPOOHLIX CBOWCTB
6onoTta cbpoc CTOYHbIX BOA4 B HUX B COOTBETCTBMM CO cTaTben 57 [5] aosmkeH
ObITb 3anpeweH. bonoTo MOXeT UMETb Pa3fNUYHYO CTENeHb rMMapaBiNYECKON
CBA3M ¢ bnmanexawym BOgHbIM OO bEKTOM:

- BapuaHT 1: NpemmyLLeCTBEHHO NPSIMYIO;

- BapMaHT 2: CMELLaHHYI0 (YacTb roga rnpsamyro, Opyryro 4acTb - rmgpas-
nunyeckyto (anddysHyto));

- BapuaHT 3: NPpeMMyLLECTBEHHO TONbKO KOCBEHHYIO — AN Y3HY!I0;

- BapuaHT 4: NpakTU4YecKkn rugpasnmyeckasi CBA3b OTCYTCTBYET.

B BapuaHTe 1 npu HanMuMm NPOTOYHOCTM BonoTa M NPsSIMON CBA3U C
BOAHbIM OOBEKTOM Ha y4yacTke «MecTo cbpoca — MEeCTO pasrpysku 3arpsis-
HeHHbIX Bog 60noTa B BOAHbLI 00BHEKT» (3TOT y4acToK Kak Obl M3biMaeTcs 13
6onota c ycrnoBMeM MPaKTUYECKOro OTCYTCTBMSI €ro BIIMSIHUSI Ha KayecTBO
BOAbl B OCTanbHOM YacTtn 6onoTta) cbpoc CTOoUHbIX BOA B 6OMOTO, KaK UCKIO-
YeHne, BO3MOXEH (MoAX0o4 K YCTaHOBMEHUIO (hOoHa B 3TOM cryyae He OThu-
YaeTcsl OT TakoBOro Asnsi 06bl4HOro BOAHOIO 00bEKTA).

B BapuaHTe 2 akBaTtopusi 3arpAa3HEHHOM (MNU NMPOCTO MUCKaXXEHHOW Mo
XMMUYECKOMY CcOCTaBy BoAbl) 4Yactu 6onota Gyaer 6onee 3HayMTENbHOM
(kpoMe TOro, B nepnog nosioBoAbsi BO3MOXEH HECTALMOHaPHbIN, hakTn4eckm
aBapuHbLIA, COPOC HaKOMMBLUMXCA 3a 3UMY 3arpsisHEHHbIX Bog 6onota B
BOAHbIN OOBEKT).

B obomnx paccMOTpEHHbIX crydasx cregyeT NoaxXoAuTb K KOHTPOIO Ka-
yecTBa BoAbl No HaccerMHOBOMY MPUHUMMNY, T.€. B CTOYHbIX BOAax WU B
cbpoce B OCHOBHOW BOAHLIN OOBLEKT 3arpsA3HEHHbIX Npeanpusatuem sog 6o-
fnoTa, coaep)xaHune 3arps3HALMX BELWECTB HEe OOMKHO NpeBbIWaTb UX HOp-
MaTUBHbIN YPOBEHb, YCTAHOBIIEHHbIA AN OCHOBHOIMO BOAHOrO ObbekTa —
NpUeMHKuKa 3arpsi3HeHHbIX BoA bonoTa.

B BapuaHTe 3 60noTo nnu Yactb ero npu cbpoce CTouHbIX BOA haKTu-
YeCKM UCMONb3yeTcsa Kak Npya-OTCTOMHUK onpeneneHHoro obbema, 3aBucs-
LLIero OT xapakTepuctnk 6onota n obbema cbpoca CTOYHbLIX BOA. 3auneHune
6onoTta 1 HakonneHne B ero AOHHbIX OTNIOXEHUAX 3arpsA3HSOLINX BELLECTB
ByaeT sBNATbCA NOTEHUMANbHOW Yrpo3on ApeHMpyeMOMY OCHOBHOMY BOA-
HoMy 06bekTy. B gaHHOM cuTyaumn B criydyae paspelleHunsi Ha cbpoc CTOUHbIX
BoA4 B 6GONOTO B 3aBMCUMOCTU OT M3YYEHHOCTN €ro rmapoXMMmMYECKOro pexu-
Ma HeobXoOMMO B CTOYHbIX BoAax cobnogaTtb, Kak MUHUMYM, CaHUTapHbIE
MOK, Kak MakCUMyMm — yCTaHOBJIEHHbIE YCITOBHble (POHOBbIE KOHLIEHTpaumn
XUMUYECKMX BelecTB Anga 6onoTa, a Takke NnaHUpoBaTb U OCYLLECTBMATb
TEXHUYECKME U CaHUTaApPHble MEPONPUATUA AN MUHMMU3AUUUA UNKU HEeOony-
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LLEeHNA MPsIMOro aBapuUMHOro cbpoca B ApeHUpyeMbIi OCHOBHOW BOAHbLIN
00bekT Bonee 3arpsa3HeHHbIX BOA,.

B BapuaHTe 4 HabnogeHns B oOHOBLIX BepTUKanax bonota u pacyer
YCMNOBHbIX (POHOBbLIX KOHLIEHTpaUUnW XUMUYECKUX BELLECTB MOXeT WUMEeTb
CMbICIT TOSNIbKO AN peLUeHns BOMpoca O COXPaHEHUW UM He COXpaHeHUn
npupodHoro cratyca 6orsiota Ha onpederneHHonW noasepraeMon BUSIHUIO
CTOYHbIX BOJ €ro 4YacTu.

4.5.4 B uenom ycnoBHble (POHOBblE€ KOHLEHTPALUUN XUMWUYECKUX Be-
WwectB ans 6onorta (eCTeCTBEHHO BHE 30H BIMSAHUS CTOYHbIX BOA) UMEOT
NpakTUYecKoe 3Ha4YeHne B TOM Crlyyae, ecriv NPUHATO PeELUEeHne O TOM Uin
MHOM €ro X03siICTBEHHOM UCMONb30BaHMN. B COOTBETCTBMM C NOCTaBIEHHON
3agadven ucnonb3oBaHna BGonoTa Ha ero akBaTopuuM MOryT ObiTb BblIOpaHbl
doHOBbLIE BEPTUKANU ANA npeactaBuTenbHOro otéopa npob BoAbl N AOHHbBIX
OTNIOXEHUW C NOCreaywmnMm onpeaerieHneM U CoOTBETCTBYIOWMM UCMOSb-
30BaHMEM PaCCUYMTAHHbIX YCITOBHbIX (POHOBbLIX KOHLIEHTpaUUnW XUMUYECKUX
BELLeCTB.

4.5.5 Ecnn B BOOOTOKE BbIMYCKU CTOYHbIX BOA, PacnofioXeHbl Ha 6nuns-
KOM paccTosiHUK Apyr oT gpyra (MeHee 1 KM), TO OOHOBbIN CTBOP yCTaHaB-
NNBaIOT BblLLE COBOKYMHOCTU 3TUX BbINYCKOB. [1pn 3TOM, €CNKN KOHUEHTpauus
BewlecTBa B (poHoBOM cTBOpe npesbiwaeTt 10K, To oHa sBnseTca Hopma-
TUBHOW KOHUEHTpauuen HernocpeacTBEeHHO AN BCeX yKa3aHHbIX HuKenexa-
LLINX BbINYCKOB CTOYHbIX BOA. Ecnu KoHueHTpauna He npesbiwaeT MNOK, To 3a
HOpMaTMB AJ19 BCEX 3TUX BbIMYCKOB, Y4YUTbIBas MPaKTUYECKYI0 HEBO3MOX-
HOCTb TOYHOrO (HageXHOoro) pacyeTa U KOHTPONS B CEYEHUN PeKn nepeme-
LLIeHMS1 Macc BObl C pa3HOM CTEMNEHbIO 3arpA3HEHHOCTU, cneayeT NpUHMMaTb
3HauveHue MNAK.

4.5.6 Ecnn B BOOOTOKE BbIMYCKM CTOYHbIX BOJA PacnosioXeHbl Ha pac-
cToaHun Bonee 1 KM gpyr oT gpyra, To nNpu Bbibope POHOBOro CTBOPA BbiLLE
Ka)K[Oro BbIMyCKa CTOYHbIX BOA MOXHO UCXOAUTb U3 NPennofnoXeHus, 4YTo B
MaKkCuMaribHO 3arpsi3HeHHoOM cTpye B cTBopax B 0,5 KM HMKe KaXKaoro Bbinyc-
Ka B COOTBETCTBMM C ycTaHoBneHHbIMM HOC obecnevnBaeTcs HopmaTUBHOE
Ka4eCTBO peyHou BoAbl. Ecnn ykasaHHble HOpMaTMBbI HapyLllalTcs, TO dO-
HOBbIW CTBOP OOSMKEH YCTaHaBMMBATLCS Bbllle COBOKYMNHOCTU TaKUX BbIMyC-
KOB CTOYHbIX BO C YCTaHOBIIEHNEM HOPMATMBHOW KOHLIEHTpaLWUW aHanorny-
HO ykazaHHOMY B 4.5.5.

4.6 B cnydyae mecTtononoXeHnsa BbINMYCKOB CTOYHbIX BOA B YepTe Hace-
NEHHOro nNyHKTa Npu BblIbOpe (POHOBOro CTBOpa crnefyeT noctynaTb B COOT-
BETCTBUWN C yKa3aHnamu B 4.5.4 n 4.5.5. T1pn 3TOM NpeanoyTUTESIbHbIM SB-
NAeTcHa pacrnonoXeHne JaHHOro CTBOpa Bbllle paccMaTpuBaeMoro HacereH-
HOro nNyHkTa (BHE CENMUTEOHOW 30HbI).

4.7 YcnoBHble POHOBbIE KOHLIEHTpaUUM XMMUYECKUX BelecTB Afid yC-
TaHoBneHna HOB Ha BXY paccuunTbiBaloT crnegyowmm obpasom. Ha peke m3
BCEX CTBOPOB, Ha BOJOEME BepTUKanen, cucteMaTnideckmx rmapoxmMmyeckmx
HabngeHMn Ha paccmaTpuBaeMom BXY BbIOMpaloT TOMLKO Te CTBOPLI (4515
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BOOOEMOB BEPTUKANM), KOTOPbIE€ PaCroOfiOXEHbl BHE 30HbI BIUSIHUS UMELO-
lwmxca Ha BXY nctouHmnkoB cbpoca CTouYHbIX BoA. B kaxkgom n3 aTnux CTBOpOB
(ANs BOOOEMOB BepTMKanen) B COOTBETCTBMM C HACTOSILLUM PYKOBOASILLMM
AOKYMEHTOM paccuMTbIiBalOT NpenBapuTenbHble YCrOBHblE (POHOBbLIE KOH-
LeHTpaumn no BeLLecTBaMm, YCTAHOBMEHHbIM 3aka3dmkom. [lanee oTaenbHO
MO KakgoOMy BELLECTBY B KayecTBe YCrOBHOW (POHOBOW KOHLUEHTpauun Ans
uenen ycrtaHoenexuns HIB HasHayalT HaMMeHblMe K3 npeaBapUTeNibHO
pacCUYMTaHHbIX YCMOBHbIX (OOHOBbLIX KOHLUEHTpauun (Npyu 9ToM Ans Kaxaoro
BelwecTBa Ha3HavYaeMbl ana Hero oOHOBLIWM CTBOP, ANs BogoemMa poHoBast
BepTuKanb, MOFyT pacnonaratbcs B tobom mecte paccmaTtpmBaemoro BXY).

4.8 lNepeyeHb BewecTB, 4SS KOTOPbIX TpebyeTcs paccynTaTb YCIIOBHYIO
(POHOBYIO  KOHLIEHTpauMi  BewecTBa, OnpegensieTcsas  opraHu3aumen-
3aKa34mMKoM.

4.9 B cootBeTctBUM C [3] Ana pek Hanbonee HebGnaronpuATHbIMK pac-
YeTHbIMM TMOPONOrMYECKNMM YCOBUAMUN CcreayeT cumTaThb:

a) pacxoabl BoAbl pek Ha He3aperynupoBaHHbIX (HEOOBOAHAEMbIX) yda-
CTKax - pacyeTHble cpeagHeMecsivHble roga 95 %-Hon obecneyYeHHOCTU C y4de-
TOM BNUSIHUSI XO3SINCTBEHHOW OEATENbHOCTM (NpW Haanexawem oboCHoBa-
HUW OOMNyCKaeTCs OrpaHNYMBaTbCA PACCMOTPEHUEM PacYETHbIX MUHUMAanb-
HbIX CPeAHEMECSYHbBIX pacxogoB No NUMUTUPYOLWLMM ce3oHam roga 95 %-
on obecneyeHHoCTN);

6) pacxogbl BOAbI peK Ha 3aperynupoBaHHbIX (06BOAHAEMbIX) y4acTKax
- paBHble YCTaAHOBMEHHbLIM rapaHTMpPOBaHHbIM Monyckam (nepebpockam) BO-
Abl C Y4ETOM BIIMSIHUSI XO3SIMICTBEHHOW OEATENbHOCTU (HE HWXKE pacyeTHbIX
MUHMMarbHbIX CpeAHEMECAYHbIX PacXxofoB MO NMMUTUPYIOLLMM Ce30HaM ro-
aa 95 %-on obecrneyeHHOCTN).

B Tom cnydae, ecnu cuctematndeckme HabnogeHms He NpoBOAUIUCD,
TO cHavyana, B cootBetctBun ¢ CI1 33-101, onpenenstoT cpegHerogoBom
pacxoqg 95 %-on obecnevyeHHOCTU. 3aTeM, yunTbiBas BHYTPUrogoBOE pac-
npeaeneHne CToka pekn - aHanora unmn nonb3ysiCb CXeMamMu BHYTPUro40BOro
pacnpeaeneHnsa cTtoka no panoHam, yCTaHaBNMBaKT pacyeTHbIN cpegHeMe-
CAYHbIA MUHUManbHbIW pacxo A9 9TOro xapakTepHoro roga.

[ns BOAOEMOB BbIOOP pacyeTHbIX YCMOBUM MPOU3BOAUTCS C Y4ETOM
cneunduyHbIX YCrioBMiA BOAOEMOB.

K cneumunyHbIM YyCNOBUSIM OTHOCAT:

a) o6bEMbI U YPOBHU BOAbI B BOAOEME - pacyeTHblE MUHUMAarbHbIE Cpea-
HeMeCsYHbIE MO NMMMUTUPYIOLLMM ce30HaMm roga 95 %-Hon 06ecneyYeHHOCTY;

6) ckopocTb BogoobmMeHa BogoemMa - pacyeTHas Ans ycnosum net
95 %-o1 obecneyYeHHOCTH;

B) YacToTa N CKOPOCTU BETPOB BAOSb BEPEroBoro n HopmMmarsribHoro K 6e-
pery HanpaBneHun, XxapakTepucTUKM NoANeaHOro TedeHnst Boabl;

r) Bpemsa goberaHnsa 4o KOHTPOSIbHOro cTBopa (BepTuKanu) - pacyeTHoe
Mo KpaTyamemMy pacCTOSIHUIO NPU MakCUMaribHOM CKOPOCTU nepeHoca BOa-
HbIX Macc (B T.4. C y4€TOM BO3MOXXHOIO BINSIHUS BETPOBOIrO BO34ENCTBUS);
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O) accumMmunupyrowlas cnocobHoCcTb BogoeMa - pacyeTHasi Npu Makcu-
MaribHOW cTpaTtuduKaumMm BOAHbLIX MacC Npu rapaHTUPOBAHHbLIX MUHUMASb-
HbIX KO3dh(UUMEHTAX CMELLUEHUS U KOIPPMUMEHTAX HEKOHCEPBATUBHOCTHU
BELLECTB MO IMMUTUPYIOLUM ce30HaMm roga 95 %-Hon obecneyeHHOCTMW.

[ns npubpexHbiX BO4 MOPEN B KayecTBe pacyeTHbIX YCrOBUW B COOT-
BETCTBUU C [3] NpUHUMALIOT:

a) rmaponorndeckne n rmapoxmMmnyeckme gaHHole BOAHOro obbekra ans
HanmeHee 6naronpuaTHOro Nnepuoaa;

6) caHuTapHble nokasaTenu cocTaBa M CBOWCTB BOAbl B nepuog ee
Hanbonee NHTEHCUBHOIO UCMOJSIb30BaHUS;

B) XapaKTEPHYO MUHMMArbHYKO CKOPOCTb MOPCKOrO TEYEHMUs, COOTBET-
CTBYHOLLYIO cpeaHemecavyHon 95 %-om obecneyeHHOCTM.

doHoBaga BepTHKanib B MHTEPECYEMON NMPUBPEXKHOM YacTU MOPS A0SKHA
ObITb pacrnonoxeHa BHE 30HbI BNSAHUA Bbifycka (Ha paccTodaHumn bonee 5 kv
OT BbIMyCKa).

4.10 OnpepgeneHne ycrnoBHOW (OOHOBOW KOHUEHTpauun ans nwbdoro
BellecTBa 3aKNiyaeTCsa B HaXOXOEHUM ee 3HaYeHusl, COOTBETCTBYHLLENO
BblLLIeyKa3aHHbIM pacyeTHbIM rnmaposiornyeckum ycrnosuam. [na nepuoguye-
CKN MNepecbIXalowmnx 1 nepemep3arolmx y4acTtkoB BOLOTOKOB 3HAYEHMe ycC-
NOBHOM (POHOBOW KOHLIEHTpauuKn BelecTBa ans ycraHosneHnsa HAC paccyn-
TbIBAOT TOMbKO B TOM Crlydae, ecin cbpoC CTOYHbIX BOA OCYLLECTBSETCS
TONbLKO B Nepmnoa Hann4na B BOAOTOKE BOOHOIO CcToka. B cnyyae, ecnu cbpoc
CTOYHbIX BOA B pyyen unu Barnky, KoTopble Nepnognyeckm nepecobixaoT Unm
nepemMep3atoT OCYLLECTBISETCA KPYrNOroanyHo, TO 3TOT pyyen unu Ganky
(BOOOTOK-NPMEMHUK) crneayeT cymTaTb AONOSTHUTENBbHBIM KOSTNIEKTOPOM CTOY-
HbIX BOJ OJ1 JOCTaBKM UX B OCHOBHOW BOAHbIN OOBEKT C MOCTOSAHHBLIM BO/-
HbIM CTOKOM.

4.11 [Ins BOOOTOKOB B Crlydae HepaBHOMEPHOro pacrnpenesrieHns KoH-
LeHTpaumm BeLwecTBa B Ce4eHnn 3agaHHOro gOHOBOro cTBopa (Hanpumep, B
30HE HEMNOSHOro CMELLEHNS1 pe4YHOU BOAbl CO CTOMHOM BOOOW M BOAOW Npu-
TOKa) Hanbornee BaXXHbIM NapaMeTpoM ABNSIeTCs Ta ycnoBHas oOHOBasA KOH-
LeHTpaums, KoTopas paccymMTaHa oTAenbHO ANnsa CTpyn ¢ Hanbonee BbICOKOM
KOHLUEHTpaumMen 3Toro BellectBa (ganee aTty cTpyto Oyaem HasbiBaTb KOH-
TPOJSIbHOM CTPYEW UMK, eCrin paccMaTpuBaeTCs BINSHME Ha XMMWUYECKUN CO-
CTaB pevyHon BOAbl KOHKPETHOro cbpoca CTOYHbIX BOA, MakCUMaribHO 3arpsis-
HEHHOW CTpyén). 3HayYeHne YCNoBHOM (POHOBOM KOHUEHTpauun BeLlecTsa,
NoslydeHHOe B KOHTPOSNbHOM CTpye 3adaHHOro oOHOBOro CTBOpa BOOOTOKA,
npeacTaBnaAloT, Kak KOHEYHbIW pesyrnbTaTt pacyeTa.

4.12 [na pacyeta ycnoBHOM (POHOBOM KOHLEHTpauuu BellecTBa WUC-
NONb3YKT pe3ynbTaTbl CUCTEMATUYECKMX HABMOOEHWIA, NMPU MONYYEHUN KO-
TOPbIX HE N3MEHSINTUCH:

- MeToAuKa oTbopa n aHanusa npob Boabl;

- BOOHbIN pexnm BOAHOro obbekTa (3aperynupoBaHue, 3abop Boab! U T.1.);

- XapakTep MNOoCTynfneHns paccMaTpmBaeMblX XMMUYECKUX BELLECTB Ha
BblLLEPACMNOSIOKEHHOM y4acTKe BOOOTOKa.
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3HayeHus1 oTAenbHbIX KOHLEHTpaUUn Un3MepsieMbiX MoKasaTenen,
BKITOYAEMbIX B pacyeT YCrOoBHbIX (POHOBLIX KOHLEHTPaLUMA, OOIMDKHbI COOT-
BETCTBOBaTb MX €AWHULAM WU3MEPEHMUs, UCMONb3yeEMbIM NP BBOAE B 3eK-
TPOHHYIO 6a3y rmapoOXMMUYECKNX OAHHbIX.

4.13 lpwn pacyeTe ycnoBHOW (POHOBOW KOHUEHTpauuu BellecTBa chne-
AyeT yuYuTbiBaTb TOSIbKO Te CTBOPbI, BEPTUKANMU MU ropnsoHTbl HabnwoageHun,
roe nNpu exemecsiyHon, exenekagHon unu euwle bonee apobHON BO BPEMEHMU
cucteme otbopa npob BoAbl MMEKTCS AaHHble HE MEHEee YeM 3a OAWH rof;
npu 6 — 11-paszoBom oTbope Npod BoAbl B rog - HE MEHEE YEM 3a ABYXNET-
HUM nepuoa; npu 4-5- pazosom oTbope Npod BOAbI B rog - HE MEHEE YeM 3a
TpexneTHun nepunog. OCHOBHOE YCrioBME COCTOUT B TOM, YTOOLI HabnoaeHns
NPOBOANIIUCL BO BCE XapaKTepHble nepuogbl (Ce30Hbl) rogoBOro uukna wm
MWHUMarnbHOE YNCNO AaHHbIX B KaXXOOM CEe30HE 3a pacyeTHbI nepuog 6bino
HEe MeHee TpexX.

4.14 Tpwn OoTCYTCTBUM Ha BOOOTOKE DOHOBbLIX CTBOPOB, a Bogoemax ¢o-
HOBbIX BepTukanen HabnogeHun, yoosneteopsawowmx 4.5 n 4.12, pacyert yc-
NOBHbIX POHOBbLIX KOHLUEHTPaLUUNA XMMUYECKUX BELLECTB BO3MOXEH TOSbKO
nocre npoBeaeHnst Heo0bXoAUMbIX AOMNONHUTENBbHbBIX HADNAEHWUNA.

OT160p 1 aHanu3 npob BoAbl B BOAHOM OO6BbEKTE A0IMKEH NPOBOANTLCS B
COOTBETCTBUM C TpeboBaHUsIMKU, U3MOXKEHHbIMM B P 52.24.309 wu
P 52.24.353.

4.15 B cooTtBeTcTBUKN C [3] pacyeTHble 3HA4YeHUS YCIOBHbIX DOHOBbLIX
KOHLEHTpaLMN XMMUYECKNX BELLECTB, NpeHa3HayYeHHble AN YCTaHOBIEHUS
HOC, npenctButenbHbl B TEYEHUE MATU NIET CO AHA Bblgaym odomumarnbHOro
OoTBETa Ha 3anpoc, Nnocrne 4yero noasiexar nepecMmoTpy (MoOpaaoK 3anpocoB U
OTBETOB pacCcMOTpeH B pasfene 7). Ecnu ycnoBHble hOHOBbIE KOHUEHTpa-
UMM XMMUYECKNX BellecTB npu yctaHoBneHun HOC wvcnonb3oBanucb Ans
pacyeTa pasbaBrieHNs CTOYHbIX BOA, TO MUX NEpPecMoTp AOSHKEH OCYLLECTB-
NATbLCA Yepes3 Tpu roga nocre cpoka yreepxgeHna HOC. B cnyyae cyuwecT-
BEHHOro M3MEHEeHUss BOOHOIo pexuma BOAOTOKa, a Takke BBOAA, 3aKpbITUS
NN PEKOHCTPYKLMU KPYMHbIX NpeanpusaTuin, copacbiBaloWmMX CTOYHbIE BOAbI
Ha BbILLEPACMNOIOXEHHbIX y4aCcTKax BOAOTOKA, 3HAaYeHNS YCIIOBHON (POHOBOW
KOHLEHTpaUMn BELLECTB HE3aBMCMMO OT CPOKOB MX YCTaHOBNEeHust obs3a-
TeNbHO OOSMKHbI KoppekTupoBaTtbes, a HAC nepecmaTpmBaTbCA.

5 TMMopsaok pacuyeTa YCNOBHbIX (POHOBbLIX KOHLEHTpauumn
XUMUYECKUX BellecTB B BoAe BOAHbIX OOBLEKTOB B CTBOpax M
BepPTUKANAX CUCTEMATUYECKUX TMMAPOXMMUYECKUX HabnoaeHnn

5. B cooteetcTBUM C 4.5 3agaHHbIEe POHOBbLIE CTBOPbLI (BepTUKanu) ong
pacyeTa yCrnoBHOM (OOHOBOW KOHLUEHTPaLMMU XMMUYECKOrO BELLECTBa OOMKHbI
pacnonaratbCsi B BOOHOM OOBEKTE BHE 30Hbl BUSIHUSI paccMaTpUBaeMOro
BblNyCKa CTO4YHbIX BOA.

5.2 [1na BoOOTOKOB NO cneundurke BbIYUCIIUTENBbHbLIX Onepauun ycros-
HO MOXHO BblOENUTb YeTbipe BO3MOXHbIe MocrefoBaTenbHble npouenypbl
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pacyeTa, CBsi3aHHble C ornpeaenieHMeM YCITIOBHOM (POHOBOW KOHLEHTpaLuuu
XUMUNYECKOro BeLlecTBa:

1) BblaeneHne B 3agaHHOM (POHOBOM CTBOpPE MaKCUMasibHO 3arpsi3HeH-
HOW CTpyM (NpW HanNUYUM HECKOSIbKMX BepTuKanenm B (POHOBOM CTBOpe Ha-
6noaeHus);

2) OLleHKa JOCTOBEPHOCTM CTaTUCTUYECKON CBA3N MeXOY KOHLEHTpauu-
el BeLlecTBa M pacxo4oM BoAbl B BOAOTOKE (OTAENbHO AN MakCuMaribHO
3arpA3HeHHON CTPyM U ocTanbHOW MaccChbl BOAbl B BOAOTOKE, €CIi OHU Bble-
neHbl) C nocneaywwmM nNpu Hanndnum OOCTOBEPHOW CTaTUCTUYECKOW CBS3U
pac4yeToM YCIIOBHOM (DOHOBOW KOHLIEHTpauuu BellecTBa MNo Mosy4YeHHOMY
YpaBHEHUIO perpeccum;

3) pacyeT ycnoBHOM (POHOBOM KOHLIEHTpaLuu BellecTBa C y4eTOM Yac-
TOTbl HADNKOAEHWUI:

- HabnAeHUs NPOBOAMNUCH HE pexe, YeM OAWNH pa3 B MecsL;

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

4) nepepacyeT YCNoBHOM (POHOBOW KOHLEHTpauuun BellecTBa, Mosy-
YEeHHOM B CTBOpPE CUCTEMATUYECKUX MAOPOXMMUYECKUX HabnogeHnn, B Apy-
FON HWXepacnonoXeHHbIN OOHOBbLIN CTBOP BOAOTOKA (MPU HanMumm mexay
JPOHOBbIM CTBOPOM M MECTOM paccMaTpmMBaeMOoro Bbinycka CTOYHbIX BOL CY-
LLIECTBEHHbIX JOMOMHUTESbHbLIX NCTOYHUKOB 3TOMO BELLECTBA).

[ns Bogoema KpamHe BaXXHbIM SBRSieTCs Bbl6oOp npencTaBUTENbHON
oHOBOW BepTUKanNM HabnwaeHus, xapakTepuayowen (OoHOBbIN YPOBEHb
pexnma KadectBa BOAbl B 30HE OTCYTCTBUS BNUSHWUA Ha Hero paccMmatpu-
BAeMOro BbIMyCKa CTOYHbIX BOA W, MO BO3MOXHOCTU, ApPYrux 6nmsnexawmx
cbpocoB CTOYHbIX BoA. [nsa BbINOMHEHUA OaHHOMW 3afayv cnefyet npeasa-
pUTENbHO NPOBECTW aHanu3 HanpasneHun npeobnagatomx BETPOBbLIX U
CTOKOBbIX T€YEHUN UMM UX COBOKYMHOCTW B 30HE BOJOEMa, NpurerarLlen K
MEeCTY BblIMyCKa CTOYHbIX BOA.

5.3 B BogoTOKe BblaerneHve B 3afaHHOM (0OHOBOM CTBOPE Makcumarb-
HO 3arpsi3HEHHON CTPYyM NMPOBOOMTCS TOSIbKO B TOM Cllydae, ecrnv Y1cno Bep-
Tukanen otbopa npob BOAbI B paccmaTpMBaeMOM CTBOpPE MNpeBblaeT eau-
HULY, N 06BbeM HabnaeHWI B KaXXO0W BEPTUKaNn COOTBETCTBYET YKa3aHHbIM
NONOXXEHUAM B NyHKTe 4.12.

5.3.1 [Ina kaxgon BepTukanun HabnioaeHun B ce4eHnn doHOBOro CTBO-

pa BogoToka (Unn doOHOBOW BepTMKanu BOAOEMA) pacCyuMTbiBalOT cpeaHee
3Ha4yeHne KOHLEHTpauUun paccmaTpmBaemMoro BellecTsa ch( cp ) Mr/am®, no

dopmyne
1n

qu - ):ﬁi;Cq)’ . (1)

rae Cg, - i-e 3HaYeHVe KOHLEHTpaUmMn BellecTBa Ha BepTUKanu;
n - yncno 3Havernun C B3ATbIX A5 onpeaeneHus qu o)

N3 paccmaTprMBaeMbIX PSOOB KOHLEHTpauui

o, i , mr/om®.

[Mepen pacyeTom Cqu( cp)

BellecTBa OOJTKHbI ObITb vyaaneHbl aHOMalJ1bHO BbICOKME UM HU3KNe 3Ha4YeHUA
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KOHLEHTpaunn, nosiBfieHne, KOTOPbIX MOXET ObiTb CBA3AHO TOSbKO C rpydbiMn
owmndkamn npu nonyvyeHnn mHopMaunun UNn aBapumMHbIMKU CUTYyaUUSIMN Ha
BOHOM OObBbEKTE.

5.3.2 B BogoToke B ) OHOBOM CTBOpe HabnwogeHus BepTukasb, Ans Ko-
TOPOW MOJSIyYeHHOe 3HayYeHue cpefHen KOHLeHTpauuu Hanbornbllee, NpuHK-
MaloT 3a OCHOBHYIO (ONOPHYH0). ECnn KOHUEHTpaumnsa BewecTBa B OCHOBHOW
BepTUKanu HabnwaeHus CyLLeCTBEHHO OTMIMYAETCHA OT KOHUEHTpauuin 3Toro
BeLLleCTBa B «CocedHUX» (CnpaBa U crnesa) BepTuKansx, To criegyeTt cunTaTb,
YTO pe3ynbTaTbl HAbMNOLEHNA B OCHOBHOM BEPTUKANM XapaKTepU3yloT Kade-
CTBO BOAbl B MakCUMasnbHO 3arpsi3HEHHOW CTpye (MeToAbl COMOCTaBIIEHMS
BbIGOPOYHbIX PSLOB AaHHbIX YKa3aHbl B 5.3.6).

Ecnn koHUeHTpauusi BewecTBa B OCHOBHOW BepTUKann HabnwogeHus
OTNNYaeTCa OT KOHUEHTpauun 3TOro BellecTBa B OAHOW WS HECKOJSTbKUX
«COCefHUX» HEeCyLLeCTBEHHO, TO NPMHMMAIOT, YTO BCE 3TU BepTuKanu pacno-
NOXEeHbl B OQHOM KOHTPONbHOW cTpye. [Ona nosiyyeHns eguHoro psifa KoH-
LeHTpaunin, XxapakTepmusyowmx coctaB BOAbl B 9TOW CTpye, pe3yrbTaThbl Ha-
brnogeHnn, nonyvyeHHble B YKasaHHbIX BepTUKanax HabnwogeHus 3a pacyet-
HbI Nepuoa, 06beanHSIOT.

5.3.3 [Ina BoooTOKa U BogOEMA NpU Hanuyinnm HabNOOEHUN Ha BEPTU-
Karim B HECKOJIbKMX rOpU3oHTax (NOBEPXHOCTb, cepeanHa, NPUAOHHLIA ropu-
30HT) MNOJSTydeHHble JaHHble YCPeoHAT (BaXKHbIM NpU 9TOM SABIISIETCH YCI10-
BME Hannunsa B 3TUX rOPU3OHTaxX OAMHAKOBOro obbema HabngeHun 3a pac-
YeTHbIK nepuopn). PaccMoTpeHne aHHbIX B BEPTUKANsx OTOENbHO MO ropu-
30HTaM HeuenecoobpasHo, T.K. NPOLECC BePTUKANbHOMo nepemMeLluBaHns
BOOHbIX Macc B BOAHbIX 06bekTax (B T.4. B HErnyboknx Bogoemax npu BeT-
POBOM MepemeLlInBaHnmn) NPOUCXoauT B npegenax HebonbLUMX pacCTOSHUN.

5.3.4 lNpouenypa pacyeTta ycnoBHonM oOHOBOW KOHLEHTpauun BellecTBa
MO AaHHbIM B BblaeneHHon (OOHOBOW BepTuKanu HabnwaeHus (B BOOOTOKE
BO3MOXHa 0b6beAnHEHHasi COBOKYNMHOCTb BepTuKanen B BblOerneHHOW MaKcu-
MasibHO 3arpsi3HEHHOW CTPYye) BbINOSIHAETCA MO OOHOMY Y TOMY XXe anropuTMy.

[Ansa yckopeHna npouenypbl pacyeta YCrnoBHOM (POHOBOW KOHLIEHTpa-
LMK BewecTBa rno gaHHbIM B OHOBOM CTBOpPE uUnn oaHOBOW BepTUKann cuc-
TEMaTUYECKMX TMOPOXMMUYECKNX HaAONIAEHUN PEKOMEHOYETCS WCMONb30-
BaTb rnpunaraemMyto K pykoBoasiiemMy JOoKyMeHTY nporpammy « XM-cpoH3».

5.3.5 Ecnn gna BogoToka npegnonaraeTca NpoBeAeHne nepepacyeta
YCINOBHOM (POHOBOW KOHLIEHTpaLWUM BeLLecTBa B HWKEPACMNONOXEHHbIN (o-
HOBbIW CTBOP, TO B LENSX BblAeNeHUsa OOMOSNHUTENbHOM CTPYWU BbINOSTHAOT
ycpeaHeHue pesynbTaTtoB HabnwogeHun B BepTuKanax HabniogeHus, He BO-
LWeaLwmnX B KOHTPOSIbHYO CTPYIO.

Ecnu n3BecTtHO, YTO MpoOUCXOAUT Mepuoanveckoe MNOCTyrnreHue pac-
CMaTpMBaEMOro BeLLeCcTBa OT KaKoro-nmbo MCTOYHWMKA, pPacrorioXeHHOro
BbllLle 3aJaHHOro )OHOBOro CTBOpAa BOLOTOKA, TO crneayeT NonbiTaTbCA Bbl-
AennTb KOHTPOSIbHYIO CTPYK MyTEM aHanorMyHoro aHanusa AaHHbIX, HO C
y4eTOM TOSIbKO TeX MepuoaoB, KOrga MpouUCXoauT MOCTYNfieHne B BOOOTOK
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paccMmaTpMBaeMOro BellecTsa ¢ BOgamMu 3TOro MCTOYHUKA.

B doHoBOM cTBOpe BOOOTOKa crnefyeT BblAensTb He Gonee OByX Yyc-
NOBHO N30NNPOBAaHHbLIX MacC BOAbl: KOHTPOSIbHYKO CTPYK U OCTallbHYIO YacTb
peyvHon Boabl ¢ 6051ee HU3KMMKU KOHLEHTPpaUnaMmM BeLLecTsa.

B BogoToke B criyyae npoBedeHUs nepepacyeTa YCrnoBHOM (POHOBOM
KOHLEHTpaUnn B HWXKXepacronoXeHHbI (POHOBbLIM CTBOP AJS1S KaXKAOW Bblae-
NEHHON CTpyu onpeaendT NPUMEPHYIO CPeaHIo OO0 pacxona BoAbl B Me-
XeHHbI nepunog. OnpegeneHve nocrneaHen oCyLWecTBST COBMECTHO C rna-
ponoraMmu NOCPeAcTBOM aHanusa pacnpeferieHms pacxoga BoAbl B nonepeuy-
HOM npocdhune POHOBOro CTBOpa BOAOTOKA W aHanu3a MeCTOMONOXEHUA B
3TOM CTBOpe To4yek oTbopa npod BOAbl, OTHECEHHbIX K COOTBETCTBYHOLLEN
ctpye”.

[MepepacyeT ycnoBHOM (POHOBOW KOHLEHTpaUUM BellecTBa B 3aaHHbIN
HWKEPACMNOSIOXKEHHbIM CTBOP PEKU MOXET OCYLLECTBIIATLCHA TOSbKO C MOMO-
b0 MpunaraemMoun K pykoBogsLllemy OOKYMeHTY nporpammbl «['XM-oH4» B
COOTBETCTBUM C UHCTPYKUMEN, NPUBEAEHHON B NpUnoxeHnn b.

5.3.6 OueHKy 3HAYMMOCTU OTNNYMS CPaBHUBAEMbIX BbIOOPOK KOHLIEH-
Tpauun BewecTBa crieqyeT OCYLWEeCTBAATb C MOMOLLbIO HenapameTpuyeckoro
cTatucTnyeckoro kputepusa BunbkokcoHa-MaHHa-ButHn (kputepun U,) [6].

CyLHOCTb JaHHOW METOLMKN 3aKITo4aeTCH B CrieyHoLLEM.

3HavyeHnsa KoHUeHTpaumn obenx BbIBOPOK pacnonaratoT B O6LLyH0 BO3-
pacTaloLLyo nocnegoBaTenbHOCTb, HaNnpuMMep, B Buae

Y1 X1 X2 Y2 Y3 Ya X3 Y5 Y6 Xa,
roe Xy, ..., X4— KOHLEHTpauun nepBom BbIOOPKY;
Y1, ..., Y6 — KOHLEHTpaLMM BTOPOW BbIOOPKMN.

Kaxxgomy 3Ha4YeHuI0 KOHUEHTpaumm B obuier Bo3pacTaroLwen nocneno-

BaTeNbHOCTM NPUCBAMBAIOT PaHr, HaNnpumep

Y1 X1 X2 Y2 Y3 Ya X3 Y5 Y6 Xa (2)
1 234 5 6 7 8 9 10
Ecnn B nepBoi n BTOpon BbIGOpKax MMETCS OANHAKOBbLIE NO 3HAYEHWUIO
KOHLUEHTpaLunn, TO KaXXaoMy U3 HUX NMPUNUCLIBAeTCH CpeHee 3HayeHne paHra.
Hanpumep, ecnn X, =Yy,, TO AN pacCMOTPEHHOW nocnenoBaTenbHOCTU

Yi X1 X2 Y2 Yz Ya X3 Y5 Yo Xa 3)
1 2 3535 5 6 7 8 9 10.
Mpun Xz =y, = Y3 Nony4Mm

) BoaMoxHble OLWMBKM NPy TakOM OPUEHTUPOBOYHOM BbiAENEHUM pacxoaa Bogpbl,
OTHOCUMOIO K KOHTPOSMbHOW CTpYye, Kak MpaBuio, MNOSIHOCTLIO KOMMEHCUPYKOTCA 3anacom
HaOEeXHOCTM MCMNOSb3yeMbIX METOLOB pacdeTa CMeLWeHNs U pa3baBneHnsa 3arpsa3HeHHbIX
mMacc Boabl B peke. OgHako nNpu BHOBb OPraHU3yemblX UCCreaoBaHUAX crieayet UMeTh B
BMAY, YTO NPAaBOMEPHOCTb OTHECEHMUS NOSTy4YaeMblX 3HAYEHNN KOHLEHTPaLWIA KO BCEWN Bbl-
AensemMon OTHOCUTENbHO OAHOPOAHOM MO XMMUYECKOMY COCTaBy Macce peyHon Boabl Oy-
AeT Hamboree BbiCOKa B TeX CTBOpaXx, rae otbupatotcsa ycpegHeHHble (CocTaBHble) Npoobl
BOAbl MO BCEMY CEYEHNIO 3TOW BblAENIEHHOM KOHTPOMNBHOW CTPYW.
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Y1 X1 X2 Yo Y3 Ya X3 Y5 Ye X4 (4)
1 2 4 4 4 6 7 8 9 10.
[anee otoenbHO ANS KaXOoW BbIOOPKM MOACYUTLIBAIOT CyMMY PaHroB.
Hanpumep, ans nocnegosartesibHOCTU (3) Nonyymum
- ANsi nepBou BbIOOPKM
X1 Xo X3 Xz
2 35 7 10 (5)
CyMMa paHroB paBHa 22,5;

- ANsi BTOPOW BbIOOPKM
Yi Y2 Y3 Ya Ys Ve
1 35 5 6 8 9 (6)
CyMMa paHroB paBHa 32,5.
3HayeHus kputepus U, onpenenstoT no gopmyne (7) unu (8):
u*:.I.1_nﬁn 1+1), 7)
2
_ng na+1)
=g
roe Ti— MeHbllas CyMMa paHroB B CpaBHMBAEMbIX BbIDOPKaX;
N1 — YNCNO 3HAYEHNN KOHLUEHTPaUNUn B BbIGOpKE C CYMMOM pPaHroB Ty;

T, — 60onbLUast cymma paHroB B CpaBHMBAEMbIX BbIOOpKaXx;
N, — YMUCIO 3HAYEHUI KOHUEHTpaLM B BbIBopke C CyMMON paHroB To.

u+ +n4no — To, (8)

Hanpumep, ans nocnegosatesibHOCTU (3) Nonyymm

u*=22,5—%”)=12,5. ©)

Ecnu uncno AaHHbIx B 6onbluel 13 cpaBHYBaEMbIX BbIBOPOK M MeHee
UM paBHo BocbMM (M* < 8), TO paccuMTbIBalOT TeopeTudeckoe (Kputuye-

CKOe) 3HadeHune Kputepus Ut no oopmyne
ur = (0,448 m* - 0,301)n*- 0,287m* - 0,204, (10)
roe N* — 4yMcno AaHHbIX B MEHbLUEW 13 CpaBHUBAEMbIX BbIOOPOK.
MpumevyaHune — PesynbTar, nonyvyeHHbln no dopmyne (10), okpyrnsoT oo nep-
BOro 3Haka rnocrie 3ansaTomn.

B Tom cnyyae, ecnun paccuntaHHoe 3HayeHue U, Gonblue ur, TO OTNun-
4Yne Mexay cpaBHMBaEMbIMU BbIOOPKaMU NPUHMMAKOT HE3HAYMMBbIM.

Hanpumep, ona nocneposatenbHoctn (3) m*= n, = 6; n*= n; = 4;
U.=12,5; ur; =7,6. CnegoBartenbHO, OTNI4YME CPpaBHUBAEMbIX BbIDOPOK KOH-
LeHTpauumn npuHMMaeTcs HesHadnmMblm (npu P~0,90).

Ecnu yncno gaHHbix B 6onblien Bolbopke 6onee BocbMu (Mm* > 8), TO
OLEHKa OTNNYMSA CpaBHMBAEMbIX BbIOOPOK KOHLEHTpaUuin NpoBOAMTCHA MO

KpUTEPUIO Z, KOTOPLIN NpeacTaBnseT cobon NpubnmKkeHHO HOPMUPOBAHHYHO
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BENMYNHY, pacnpenerieHHyo No HopMaribHOMY 3aKOHY
us-0,5mn -0,5 U*—O,S(m*n*+1]
* % * * ~ * % * * '
mn (m +n +1) 0,289\/m n (m +n +1)
12

B Tom cnydae, ecnn paccyMtaHHOe 3HadeHne z rnonagaeT B MHTepBar
-1,28 < z < 1,28, TO oTnn4ne mexay OBYMA CpaBHMBaeMbIMU BblbopKammu
KOHLUEeHTpaumn npuHMMaroT He3HavymmbiMm npu P = 0,90.

5.4 [1na BOOOTOKOB OLIEHKY BO3MOXHOCTWU YCTaHOBJIEHUS U UCMOSb30-
BaHMA OS19 pacyeToOB YCMOBHbIX (POHOBbLIX KOHUEHTpauun CTaTUCTUYECKUX
CcBA3en Mexay KoHueHTpaumen BewectBa C n pacxogom Boabl Q ocyulecTs-
NAT B TOM crnyyae, ecnn Ha gaTy otbopa npob npeacraBfieHbl 3HAYEHUS
pacxoga pevyHou BoAdbl.

5.4.1 KoppensuyuoHHbIN aHanusa Ans oueHKNn CTaTUCTUYECKOU CBSA3N TU-
na C = f(Q) xenarenbHo nNpoBoAUTbL C ucnosnb3oBaHnem lNK. Ecnn gaHHbIN
aHanun3 BbINOJSTHAKT «BPYYHYIO», TO ANS BbISICHEHUA BUOA CTATUCTUYECKOM
cBA3n (NpsiMonunHenHasa, norapudmMmyeckasi, 3KCrNoOHeHUManbHas) BHadarne
BU3yanbHO aHaNM3npyoT XapakTep pacnpeaeneHns ToYek Ha rpaduke ceasm
C = f(Q). 3atem nocne Bbibopa BMOa CBA3N NPOBOAAT KOPPENALMOHHbIN
aHanus nuHeapus3oBaHHOW cTtaTucTudeckom ceasun. pn ncnonbsosaHnm MK

Ans aHanmsa nuHeapusoBaHHbIX cBsasen C = f(Q) paccmaTtpuBaloT cregyto-
LLie YypaBHEHNSA perpeccum

Z=

(11)

y=a-+bx, y=ab*,
y=a+bx?, y =abX®
b 1/
:a+—, = X
y < y=ab"”,
y=a+blgx, y:axb
1 a+bx,
1
y:m1 y= a+bx2,
__X _ b
Y " ax+b’ Y=y
1
y:m, y=,a+blgx

CTtaTucTnyeckas cBsisb NPUHMMaETCs 3HA4YMMOWN, ecrn oHa yaOBMeTBO-
psieT napameTpam, NpuBedeHHbIM B Tabnuue 1.
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Tabnuua 1 — Kputepum oueHKN KadecTBa CTaTUCTUYECKUX CBSA3eN [7]

Uucno uneHoB | KoadpdpuumeHT SCB KaTteropus
psga n Koppenauun r o KayecTBa
<15 = 0,81 <0,40 XopoLuas
a 0,80-0,70 0,41 - 0,70 | YgosneTBopuTenbHas
= 0,89 <0,45 XopoLuas
15<n<25 0,88 — 0,66 0,46 — 0,75 | YnoBneTopUTEnbHaS
5 25 =>0,87 <0,50 Xopouwlas
0,86 — 0,60 0,51 -0,80 | YgosnetBopuTenbHas

B Tabnvuy 1 BKMOYEHbI NapameTpbi:

O - CcpeaHeKkBaapaTn4eckoe OTKITOHEeHUe, onpeaerndaemMoe and aHarnm3n-
pyemMoro psna 3Ha4YeHun KOHUEHTpaunn BewectBa no (popmyne

2
) [chp,ij
2 i)
=\ ; (13)
n-1
Scg — cpeaHekBagpaTUyeckas MOrpeLlHoCTb Pe3ynbTaToB MPOBEPOY-

HbIX Pac4yeToB 3HAYEHUI KOHLEHTpaUMM BellecTBa Mo HalngeHHOMY ypaBHe-
HWUIO perpeccuun, onpeaensemas no popmyne

S ‘\/Z(Cq’»‘_c@@)ijz

o)

CB n— 2 ' (14)

rae ch(p)i_ pacyeTHOE 3Ha4YeHune KoOHUEHTpauun BellecTBa, NnoJiyydeHHoe no

YpaBHEHUIO perpeccun nNo TeM AaHHbIM pacxoda BoAbl B BOOOTOKE, NPU KO-
TOpbIX Bbina 3acvkenpoBaHa akTuieckast koHUeHTpauus Cy ;.

I — kK09(pPMUMEHT KOppEensaUMM NMMHENHOW CBA3N MeXxay napameTpamMmu
Cop,i n Q,;, onpeaensiembiin no opmyrne

_ Z(Cq),i _Cop,cp)' (Qi ‘Qcp)
(0GP (200

roe qu,i, Q, — HabnofeHHbIe i-e 3HAa4eHVsi KOPPEnVPyeMbIX NapaMeTpos;

(15)

qu’ op+ Qep — CPEAHEAPUPMETUHECKNE 3HAYEHNS ITUX NapamMeTpoB.
Ecnun npn nnHeapusaumm CTaTUCTUYECKON CBA3U NapamMmeTpbl qui nQ
MCMONb30BanMchb B M3MeHeHHOM Buae (Hanpumep, IgCq j; 1. Qiz; JQ; ), o
C(b,i
17



PO 52.24.622-2017

B hopmyny (15) ux i-e 3HayeHus criegyeT NOACTaBMASATb B TOM Xe U3MEHEH-
HoMm Buge. NMpn Hanuuun gocToBepHon ctatuctuyeckon cesasm  C = f(Q) co-
CTaBnsAT Heo6XoAnMbIE pacyeTHbIE 3aBUCMMOCTU (YpaBHEHMUSI pErpeccun).

Cnocobbl yNpoLEHHOro YCTAaHOBMEHUSI CTAaTUCTUYECKNX CBA3EN MOXHO
HanTu B paboTax [8], [9].

5.4.2 3HadeHue ycrnoBHOWM (OOHOBOW KOHLEHTpauuu BellecTBa Cdo’

MF/JJ,MB, onpenendroT no q)opmyne
C&; = C::b +SC'Cp , (16)

roe C;b - paccuyuTaHHas No YpaBHEHMIO PErPECCUN CPEOHSIS KOHLEHTpauus

BELLEeCTBa, COOTBETCTBYOLLAs pacyeTHbLIM YCIOBUAM cornacHo 4.8;
Si/ - BO3MOXHAsH MOrPELUHOCTL OMpeAeneHus C;b.
®

Mpw onpeaenexHnm qu Ansi pacTBOPEHHOro B BOoAE KMcropoaa Ucnonb-

3yl0T popmyny
cjp =C —s%. (17)

3HayeHus napameTpa s% BbIMUCNSAOT Mo hopmyne

S :SCBtSt s
C(b \/ﬁ 1 (18)

roe tst — koadpduumeHT CTblogeHTa npu P=0,95 (3HayeHusa koacpdulmneHTa

npuBeaeHbl B NpUoxeHuun B).

[MpuMepbl pacyeToB YCNOBHbLIX (POHOBBLIX KOHUEHTpauuh XUMUYECKUX
BELLLECTB B BOOHbIX 06beKTax npeacTaBrieHbl B NpUnoxeHum I

5.4.3 B dpoHOBOM CTBOpe BOL4OTOKA, B KOTOPOM C YBESIMYEHUEM pacXo-
Aa BOAObl YBENUYMBAETCH KOHLEeHTpauusa paccMaTpuBaemoro BellecTsa, no-
MUMO YCNOBHOM (POHOBOW KOHLIEHTpaUUW Npu MUHUMaNbHOM pacyeTHOM
pacxoge BOAbl, OOMNOMHUTENbHO MO YPaBHEHUIO Perpeccun paccymUTbIBaKOT
YCMNOBHYI (POHOBYIO KOHLIEHTpaLMO BellecTBa, COOTBETCTBYIOLLYIO CpeaHe-

MHOrosIeTHEMY pacxofy BoAbl C;(Q ) U HanbonbLwemy (MakCuManbHOMY)
Cp. MH

cpeaHeMecsa4YHOMY pacxoay Boabl roga 5 %-Hon obecneyYeHHOCTU C

$d~Qg,)”

AHanorn4Ho criegyet noctynaTtb Npu pacyeTe yCrioBHOM (POHOBOW KOH-
LeHTpaumm XuMmn4eckoro Bellectsa B Bogoeme. Ecnu npu yBenmuyeHmum obb-
eMa BoJoeMa NpouCXOoAnUT yBeNMYeHne KOHLeHTpauun BeLecTBa, To crneay-
eT OOMOJSIHUTENbHO MPOBECTU pacyeT YCIIOBHOM (POHOBOW KOHUEHTpauuu Be-
LLiecTBa NpU CpedHUX U MaKcMMmarbHbIX YPOBHSX BOoAbl B Bogoeme (TO eCTb
npu ypoBHAX 50 %-Hon n 5 %-Hon obecnevyeHHOCTH).
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5.5 Pac4yeT ycnoBHOM )OHOBOM KOHLIEHTPALMMN XMMUYECKOro BeLlecTBa
B BOOHOM ObObeKkTe Mpu OTCYTCTBMU YKa3aHHOM Bbllle LOCTOBEPHOW CTaTu-
CTMYECKOM CBSA3MN N HAaNU4YMn exeMecsa4vHblX HabnaeHnn 3a XMMMYeCckum co-
CTaBOM BOAbl HE MEHee TPeX NET BbINOMHAKT C BblAeneHnemMm Hanbonee He-
BGnaronpuATHBIX YCNOBUM B OTHOLLEHMM KayecTBa BOAbl B ro40OBOM LMKME No
paccmMaTtpuBaeMoMy BellecTBy. Hmxe nokasaHa nocrnenoBaTesibHOCTb TaKo-
ro pacyera.

5.5.1 B paccmaTpuBaeMomM guanasoHe fieT u3 pesynbTaTtoB Habnoge-
HUA WCKIOYaOT HenokasaTelNbHble 3KCTpemMarbHble 3HayeHus. [ns atoro

paccuutbiBatoT Benmunibl I 1 1" no dopmynam

C -C
I = ma);- cp ’ (19)
I” — Ccp _Cmin ’ (20)
g

rae Cep, Cmax, Cmin — COOTBETCTBEHHO CpefHsisi, MakcumarnbHasi U MUHW-
MarbHas KOHLLEHTpaLmMmM BELLEecTBa 3a paccMaTpBaeMblin Mepuos;
O - cpeaHeKsagpaTN4ecKoe OTKIOHEHME 3HaYEHNN KOHLIEHTPAaLIMW BELLECTBa.
B tom cnyyae, ecrm |' > |, unm I" > |, (roe 1, - HopmaTuBHOE 3Hauve-
HUe, onpeaensemoe no Tabnuue 2), To B3aToe ANa aHanusa skcTpeMarbHoe
3HaYeHne KOHLIEHTpaLMM BELLLECTBA UCKITIOYaETCH U3 paccMaTpuBaeMoro ps-
[a OaHHbIX.

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

n I, n I, n Iy n I, n I,
3 1,150 8 2,030 13 2,330 18 2,500 40 2,792
4 1,460 9 2,110 14 2,370 19 2,530 50 2,860
5 1,670 10 2,180 15 2,410 20 2,560 | 200 |3,076
6 1,820 11 2,230 16 2,440 25 2,635 | 250 |3,339
7 1,940 12 2,290 17 2,480 30 2,696 | 500 |3,528

5.5.2 MNocnegHun rog HabnogeHWn Ha BOAHOM OObekTe NMpUHUMAalOT 3a
OCHOBHOW (ONOpHbIN). 3 npeablaywmnx neTt 6epyT gaHHbIE TOMbKO 3a Te roapl,
B KOTOPbIX 3HAYEHUA KOHLEHTpauMnm paccMaTpuBaemMoro BeLlecTBa Hecylle-
CTBEHHO OTNIMYAKOTCA OT 3HAYEHUN KOHLEHTpauMn 3a OCHOBHOM rod (npasuna
CpaBHEHUs1 ABYX BbIOOPOK NpmBeaeHbl B 5.3.6). YMcno net cncremaTnyeckumx
rMOpPOXMMMNYECKNX HAONIOAEHUN, NCMOMb3yeMbIX ANl pacyeTa YCroBHbIX ¢o-
HOBbIX KOHLEHTpauun, He OorpaHn4MBaeTCs. YuuTbiBasi Ba)XHOCTb BblbOpa
OMOPHOro rofa, B cCriydae CyLLECTBEHHOro OTNMYUSA COOEp)KaHUA B HEM pac-
CMaTpUBaAEMOro XMMMYECKOro BELLECTBA NO CPaBHEHUIO C AaHHbIMM MNpeabl-
aywmx net, cnegyeT YCTaHOBUTb BO3MOXHbIE MPUYMHBI TaKoro OTANYNA Y
OLIEHUTb OXWOAaemyto CTerneHb UX YCTOMYMBOCTU B nocnenyowmne rogbl. Ecnn
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nocneaHun rog no KakMm-nnbo BpeMEHHbIM MpUYMHaM oKasarncsi aHoMallb-
HbIM, TO 33 OMOPHbLIN cneayeT NPUHATL OAWH U3 NPeablayLUIMX, Koraa YCroBUs
dhopmMmnpoBaHUs kayecTBa BoAbl HE ObiNM aHOManbHBIMU.

[ns BogoToka creayeT UMeTb B BUAY, YTO ecnv AN onpeneneHns yc-

NOBHOW (POHOBOM KOHUEHTpaUUM BeLlecTBa C;pBblp,eneHa KOHTpOsbHagda

CTpysi, TO BblGOp 4ncna net gnga cratuctmyeckon obpaboTkm NpoBoadAT OT-
AenbHO MO AaHHbLIM, XapakTepuaylLwmum coaepXXaHne BelecTsa B KOHTPOSb-
HOW CTpye, WU AaHHbIM, XapakTepU3ylLUM ero Codep)XaHue B ocTallbHOM
Macce BoAbl BOJOTOKA.

5.5.3 BblbpaHHble gaHHble Ofs pacyeTa YCroBHOW (POHOBOW KOHLEH-

Tpauuu BeLlecTBa C;b CBOAAT B rpagaumm no mecsauam (44cro rpagaumm - 12).

N3 kakaoon BblAeNeHHOW rpagaunm UCKNKYatT HernokasaTernbHble 9KC-
TpemaribHble 3Ha4YeHNA KOHLUEHTpaLunn cornacHo 5.5.1.

[anee, ecnn xoTs 6bl B OAHOM MeECsiLie YMCNO AAHHbIX OKa3anocb Me-
Hee Tpex, TO NPOAOIMKEHME pacyeTa BO3MOXHO TOSIbKO B COOTBETCTBUM C 5.6.

5.5.4 B BblgeneHHbIX rpagauusix paccymTbiBalOT CPEOHIO KOHUEHTpa-
uuto Bewlectea. Mecsy ¢ HanbonblLMM 3HaYEHMEM KOHLIEHTpaUUn BellecTBa
NPUHMMAIOT 32 OCHOBHOW (OMOpPHbIN). ECnNn 3HaYeHUs KOHLUEHTpauun Belle-
CTBa B 3TOM MeCSLE CYLEeCTBEHHO OT/NIMYAKTCH OT 3HAYEHUN KOHLIEHTpaLun
B OCTallbHbIX MecsLlax, TO BEPXHIOK LOBEPUTESbHYO rpaHuLy cpeaHen KoH-
LEeHTpaunm BewecTBa B OCHOBHOM MECSALE NPUHMMAKOT 3a MCKOMOE 3Hade-

HWe ycnoBHOM (OOHOBOW KOHLEHTpaLMM BewecTsa C:b' dopmyna gnsa pacye-

*

1).
o “MeeT Bua”:

Ta yCroBHOW OOHOBOW KOHLIEHTpauun BewecTtsa C

* o-t
Cop =Copcp™+ TSt (21)

rae C,,_ .- — CPEAHAS KOHLIEHTpaLMs BeLIeCTsa B OCHOBHOM (onopHoM) mMecsLe;

O — cpedHekBagpaTUyeckoe OTKITIOHEHME 3HAYEHUN KOHLEHTpauum
B 9TOM MecsUg;
N — YMCNO AaHHbIX B rpagaunu.

Ecnu otnnMymMe gaHHbIX B OCHOBHOM (OMOPHOM) Mecsdue OT AaHHbIX B
OAHOM WU HECKOSIbKUX AOPYrnx Mecsauax HeCyLeCTBEHHO, TO pe3ynbTarTbl
HabnaeHWn, nonaBLLME B HECYLLIECTBEHHO OTNMYalrLWwmecs rpagaumm obbve-
AVHSAOT C pe3ynbTataMn HabngeHUN B OCHOBHOW rpagaumn. [ns BHOBb CO-
cTaBneHHon (yBENUYEeHHOW) rpagauuun onpenensarT CpefHIo KOHUEHTpa-
umo. BepxHas goBepuTernbHas rpaHvua BapbMpOBaHUSA CPeaHUX 3HaAYeHWUN
KOHLIEHTpauMn BellecTBa B 3TOW rpagauuu, onpegensemaa rno dopmyne
(21), COCTABUT UCKOMOE 3HAYEHMNE Cfb.

Y Ins pacTBOPEHHOro KMUCRopoAa OMOPHLIM MECSILIEM SIBMSIETCS MECSiL, C Hau-
MEHbLUMM CPeAHUM 3Ha4YeHMeM KOHLEHTpaLun BellecTBa, B dopmyrie (21) 3Hak «+» cne-
AYeT 3aMEHUTb Ha «-».
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MpumeyaHue - Ecnu nonyyeHHoe 3Ha4yeHue YCNoBHOW (POHOBOW KOHUEHTpauuu
C:b npeBbIlWaeT MakcumManbHoe HabnaeHHoe 3HaYeHne Cop , TO 3TO O3HavaeT, 4To-NMbo
OblM HenpaBwibHO BblGpaHbl rpagjaumMm (MNU Nepuoabl) UAMEHEHUIN KOHLUEHTpauun Be-
LecTsa BO BpeMeHu, NMbo npu OEeNCTBUTENbHO BbICOKON U3MEHYMBOCTU 3HAYEHWUN KOH-
LeHTpauun BellecTBa B BblAeNeHHOM nepuoge Obino NpoBegeHO HefoCTaTOYHO Habno-

AEeHUn aAnsa pacyeTta yCroBHOW (hPOHOBOW KOHUEHTpaLunm C;p'

5.6 PacuyeTt ycnosHon (oOHOBOM KOHLEHTpaLMW BeLlecTBa nNpu Habno-
AEHUSX pexe, YeM OAWH pa3 B Mecsl, BbIMOSHAT C Yy4ETOM BO3MOXHbIX
BEPCUIN XapaKTepHOW BHYTPUIro4OBOW NepuoanyHOCTM (CE30HHOCTU) U3MEHE-
HUS KOHLEHTpaumn BellecTBa. [locrnegHsass MoXeT ObiTb cBsidaHa C 0COb6eH-
HOCTAMM TMOPOSIOrMYeCcKoro, TemMnepaTypHoro, neaoBoro peXxnmMoB BOLHOMO
o0beKkTa UM COBOKYMHOCTU 3TUX U ApYrMx dpakTopoB Bo3aencteus. OCHOB-
Hoe ycrnoBsue npu nogbope Bepcuin - B KaXKAoM nepuoae (Ce3oHe) OOMMKHO
OblTb HE MEHEE TPeX 3HAYEHUIN KOHLIEHTPaLM.

5.6.1 OToenbHO B KaXXOoOW BEPCUM B KaXXOOM BblAENIEHHOM nepuoae
(Ce3oHe) nckn4valT HenokasaTesnbHble 9KCTpeMaribHble 3HaYeHUs KOHLEH-
Tpauum cornacHo 5.5.1. 3aTeM B KagoM BblAeNEHHOM nepuoge (CesoHe)
paccynTbiBalOT CpedHne 3HayYeHUsa KoHueHTpauuu BewlecTsBa. llepuopg (ce-
30H) C HambonblUuen cpedHen KOHUEeHTpauuen BewecTBa B paccmaTpuBae-
MOW BEPCUN NPUHMMAKOT 3@ OCHOBHOW (OMOpPHbLIN). ECrin 3Ha4YeHne KOHLEH-
Tpaumn BellecTBa B 3TOM MNepuoe CyLLeCTBEHHO OTMNYaeTCs OT 3HaYeHuin
KOHLEHTpaLunn B OCTarbHbIX Nepuogax (CesoHax), TO BEPXHIOW OOBEPUTESb-
HYIO rpaHuLy cpefHen KOHUeHTpauuu BellecTBa B OCHOBHOM rnepuope (ce-
30HE) B JaHHOW BepCuUu NpUHMMALOT 3a NpeaBapuTeSibHO pPacCUYUTaHHYK YC-
NOBHYIO (DOHOBYIO KOHLIEHTpaUUIO BewecTBa. 3a MCKOMOE 3HaYeHue YCroB-

HOM (DOHOBOW KOHLEHTpauuu BeLllecTBa C:b npuHMMaloT Hambornbluee n3

npeaBapuUTENnbHO PaCCYMTAHHbLIX 3HAYEeHUN YCITOBHOW (DOHOBOW KOHLIEHTpa-
LMK BeLlecTBa B PACCMOTPEHHbIX BEPCUSAX.

Ecnun B paccmatpuBaemMon Bepcun JaHHble B OCHOBHOM repuoae (Ce3oHe)
OTNNYAKOTCA OT JaHHbIX B OOHOM MM HECKOSbKUX nepuoax (ce3oHax) HecyLue-

CTBEHHO, TO UX 00beauMHEHNE N pacyeT C;b BbIMOMHAT corracHo 5.5.4.

5.6.2 [Ina BogoToka npuv Hanuynmm B (POHOBOM CTBOpPE BblOENEHHOWN
MaKkCuMarsribHO 3arpsi3HEHHOW CTPyW pacyeTbl, YKasaHHble B 5.5.3 - 5.6.1 ans
onpefeneHnss ycnoBHOM (POHOBOW KOHLIEHTpauuu, MNPOBOAAT TOSMbKO AnH
AaHHbIX, XapaKkTepusyoLLnX coagepxaHue BeLlecTBa B KOHTPOSIbHOW CTpYye.

5.7 OnpeneneHne ycnoBHonM OHOBOM KOHLEHTpaUUKM MO B3BELUEHHbLIM
BellecTBaM crieqyeT NpoBOoAUTb MO pesynbTatam HabfoaeHUn, NonyyYeHHbIM
B MEXEHHbIN nepuoa, Koraa ux cogepxaHue B BOAHOM obObekTe Hambonee
Hn3Koe. B BogoTokax BO MHOIMMX Criydasx cogepxaHue B3BeLUeHHbIX BEeLLEeCTB
B peke 3aBUCUT OT pacxoaa BoAbl. [pu Hann4um Takon 3aBUCUMOCTU A5 pac-
YyeTa POHOBOW KOHLEHTpaLun No B3BELLUEHHbIM BellecTBaM crieqyeT BHadvarne
B pe3yrnbTarte KOppenAuMoOHHOro aHanu3a yCTaHOBUTbL YpaBHEHUE perpeccun
CTaTUCTUYECKON CBA3M MeXOy KOHLEHTpauusMu B3BELUEHHbIX BELLECTB U

21



PO 52.24.622-2017

pacxo4oM BOAbl, a 3aTEM MO 3TOMY YypPaBHEHUKO BbIYUCINTL YCITOBHYK (POHO-
BYIO KOHLEHTpauu, COOTBETCTBYIOLWLYIO MWHUMAaNbHOMY CpeaHEMECAYHOMY
pacxony Boabl roga 95 %-Hon obecnevyeHHOCTU, NPy 3TOM MOrPELLHOCTb pe-
3ynbTaTta pacyeTta Mo ypaBHEHUIO perpeccun npnbaBnsieTcs K 3HA4YEHNO KOH-
LeHTpaumn B3BeLlEHHbIX BeLleCcTB, MNOSTly4eHHOMY MO 3TOMY ypaBHeHuo. Pac-
YyeT YCNoBHOW (POHOBOW KOHLIEHTpaLMn Mo B3BELLEHHbIM BellecTBam 6e3 yde-
Ta yKasaHHOW CTaTUCTUYECKOW CBA3WN He LOSMKEH NPOTMBOPEYNTL YKa3aHHOMY
nogxoay. B 4acTHocTH, Ans BOAOTOKOB M BOOOEMOB B CE€30HE C HAaMMEHbLUMMMU
KOHLUEHTpaunamMn B3BELUEHHbIX BellecTB (OOblMHO 3TO 3UMHAA UNU NETHANA
MEXEHb) onpeaensoT BepXHU npeaen BapbUpoBaHUs reHeparibHOM CpeaHen
KOHUEHTpaunn, KOTOPbIN U NMPUHUMAOT 3a YCINOBHYK (DOHOBYIO KOHLEHTpa-
uyuto. pu pacyete ycnoBHOM (POHOBOM KOHLIEHTpALMX MOCEOHUN rof Ha-
6rroaeHnn cunTaroT NPUOPUTETHBLIM (OMOPHbLIM).

MpumeyvaHune - [ina yctaHosneHna 3HaveHunn MNOK no B3BeleHHbIM BellecTBam B
3aBUCMMOCTUN OT MNMPUOPUTETHOIO BMOa BOAOMNOJSIb3OBAHUA WUCIMOJIb3YHOT MOJIOKEHUA COOT-

BETCTBYHOLUMX PYKOBOASALMX OOKYMEHTOB Afs1 BOAHbIX OOBLEKTOB CaHWUTAPHO-ObITOBOrO
UNn pblIBOX03ANCTBEHHOIO HA3HAYEHWS.

B cnydae, ecnu ana onpegeneHus ycrnosHOM OOHOBOW KOHUEHTpaLumm
MO B3BELUEHHbIM BELLLECTBAM Ha paccMaTpuBaeMoM BOAHOM O0ObeKkTe Ucxoa-
HbIX AaHHbIX HEJOCTATOYHO UM OHU MOSTHOCTBLIO OTCYTCTBYIOT, TO BPEMEHHO
(B0 nonyyeHust HeobxoAMMbIX pe3yrbTaToB HabNAeHUS) ycroBHast POHO-
Bas KOHLEHTpauus rno B3BELUEHHbIM BellecTBaM MOXEeT OblTb yCTaHOBMEHa
no pesynbTataMm HabnwgeHUn Ha BOAHOM ObObekTe-aHanore B paccmaTtpu-
BaeMOM pPermoHe Ha He 3arpsa3HgeMOM B3BeLUeHHbIMU BellecTBaMu ydacTke
(doOHOBbLIM CTBOP HEe LOMMKEH pacnosiaratbCqa B cenmtebHon 3oHe).

YCNOBHbIM (BPEMEHHbLIM) aHanoroM MOXHO CYMTaTb TakKke Y4aCToK
rMaBHOW peKku Bbllle BnafeHusi paccMaTpMBaeMoro BOAOTOKA Ha Hesarpsis-
HEHHOM B3BELLEHHbIMU BELLLeCTBaMM y4acTKe.

Ecnu gna onpegeneHns ycnoBHOM (POHOBOW KOHLIEHTpauuu No B3Be-
LUEHHbIM BELLECTBAM BO3MOXHOCTb MCMNOSIb30BaHMA BOAHOro oObbekTa-
aHanora OTCYTCTBYET, HO MMeeTCa MHUUMaTMBa Npeanpusatms cyutatb 3a
POHOBYHK KOHLEHTpaLMio No B3BELLUEHHbIM BELLLeCTBaM HWKHUI npeaern on-
pefeneHns aTux BELEecTB MO MCMNofibdyeMoMy MeTody aHanuida naboparto-
puen npeanpuaTus, TO TakoW Noaxon K onpeneneHuto YyCnoBHoM (oHOBOM
KOHUeHTpauun (u ganee yctaHosnenua MNAK) no B3BelleHHbIM BeLLleCTBaM B
BUOE WCKMIOYEHUS MOXET OblTb NPUHAT (TaKOM «KEeCTKUM» NoaxXo4 He no-
BnedveT 3a cobon oTpuuaTesibHbIX NOCNeACTBMA AN KayecTBa BOAbl Ha pac-
cmaTpvMBaemMoM BogHOM obbekTe). [MpeanpuaTuio B Takon cutyauumn cnegyet
pekomMeHaoBaTb B TeyeHue nocneaywowmx 3-5 net nukengmposatb npoben B
NCXOAHbIX AaHHbIX ONA YCTAaHOBMEHUS YCNOBHOW (POHOBOW KOHLIEHTpaLunn no
B3BELLUEHHbIM BellecTBaM MyTeM opraHusauum HeobXoauMbIX HaTypHbIX Ha-
brnogeHMn Ha paccMmaTpuBaeMoM BOOHOM OObeKTe-NMpUeMHUKe CTOYHbIX BOS,
NN Ha NOAXOAdALLEM He 3arpA3HAEeMOM y4acTke BOOHOro obbekra-aHanora.
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PacuyeT ycrnoBHbIX (POHOBbLIX KOHLEHTpaAUMM MO B3BELUEHHbIM BELLECT-
BaM B CTBOpPE CUCTEMATUYECKUX MTMOPOXMMNYECKUX HABMIOOEHUN pekoMeHay-
€TC4 BbIMOJTHATL C ncnosnb3oBaHmeM rnporpammbl «' XM-doH3».

5.8 B Tex cnyvasax, korga TpebyeTca onpeneneHne ycrnoBHoM oOHOBOM
KOHLUEHTpaUMn XMMMNYECKOro BellecTBa ANl BCero paccmartpusaemoro BXY
BOAHOro obbekTa B Lendax nocregywouwero ycraHosneHus HOB no npmBHocy
3TOr0 BellecTBa Ha JaHHbIM Yy4acTOK, pacyeT YCNoBHOW (POHOBOW KOHLIEH-
Tpauummn BewecTsa B COOTBETCTBUN C HACTOALLMM PYKOBOAALWMM JOKYMEHTOM
OCYLLECTBNAIT ANa Bcex umerwwmxca Ha BXY crtBopax cuctemaTtndeckmx
rMMOPOXMMUYECKNX HABNIOAEHUIN, PACMNONOXEHHbIX BHE 30HbI BIIUSIHUA UMEIO-
lwmnxcs Ha BXY BbinyckoB CTOYHbIX BoAd. [Ona yctaHosnenna HOB Ha pac-
cmaTtpvBaemMoM BXY 13 nonyyYeHHbIX 3HAaY€HUN YCITOBHbLIX (OOHOBbLIX KOHLIEH-

Tpauun paccmaTpuBaeMoro XMMUYEeCKOro BelLecTBa C;p NCMONb3YyT Haw-

MeHbLee. [1o 3anpocy 3akasdunka gna paccmatpusaemoro BXY moryT ObiTb
npeacTaBfeHbl BCe pacCyYnTaHHble YCITOBHO (DOHOBbLIE KOHLEHTpauuMm XMMu-
YecKoro seLlecTsa ans oOHOBbLIX CTBOPOB UM (POHOBLIX BEpTUKANEN.

5.9 [1ns BOOOTOKOB nepepacyeT YCrIOBHOM (POHOBOW KOHLEHTpauuu Be-
LLecTBa, MONyYEHHON B CTBOPE CUCTEMATUYECKUX MMOPOXMMUYECKUX Habsto-
AEHUN, B OPYron HUMXepacrosioXeHHbI CTBOP BbIMOMHAIOT C Y4E€TOM MnpoLiec-
COB CMeLleHus n pasbaBneHns B BOAOTOKE BOA OOKOBbLIX MPUTOKOB N CTOYHbIX
BOJ, a TaKke NpoLLeccoB CaMOOYMLLIEHNA BOAbI BoAOTOKA. [1pu aToM cneayeTt
MMeTb BBUAY, YTO Y4ET NPOoLEeCCOB CaMOOUMLLIEHNA JOMYCKaeTCA TOMbKO B TOM
cnyyae, ecrnv Ha paccMaTpuBaeMOM y4aCTKe OHU XOPOLUO U3YyYeHbl.

MpumevaHue - [Ins BOOOEMOB NPOBOAMTL Kakme-nnbo nepepacyeTbl YCIOBHOM

¢hOHOBOW KOHLEHTpaLMM BELLECTBa, NOMy4eHHON B CTBOPE (BeEpTUKaNKN) cucTeMaTUYecKmx
rMOPOXUMNYECKUX HABNoAEHNIA, He pekoMeHayeTCs.

5.9.1 B cBA3n ¢ NpMONMXEHHOCTbLIO CYLLIECTBYIOLUX METOA0B U Mofe-
nen KONMUYeCTBEHHOro OMNMUCaHUS NMpoLeccoB HOPMUPOBAHUSA XUMUYECKOTO
coCTaBa peyYHblX BOA AN OCYLLECTBIEHMSI paccMaTpMBaeMoro nepepacyera
KOHLEHTPaLUA XMMUYECKUX BELLEeCTB HEOOXOAMMO Yy4uTbiBaTb crneayroLline
yCrnoBwusi.

3agaHHbIN NS pacyeTa 3Ha4YeHus C;) dOHOBbLIN CTBOP BOAOTOKA BbiLLE

paccmatpmBaemoro ans ycrtaHosneHna HOC Bbinycka CTOYHbIX BOA4 OOSMKEH
ObITb ycTaHOBNEH B cooTBeTcTBMM C 4.5. B ganbHenwem B 3TOM CTBOpe
npegnpuaTMemM MoxeT ObiTb OpraHn3oBaHO perynspHoe HabngeHue 3a yc-
NOBHbIM (DOHOBbLIM COAEP)KAHMEM UHTEPECYEMOrO BELLEeCTBa.

Bpemsa goberaHnsa BogHbIX Macc Ha ydacTke Mexay CTBOPOM Habnwoge-
HMUS U CTBOPOM, 3aaHHbIM ONA onpenesieHnss YCNoBHOW (POHOBOW KOHLIEH-
Tpauun BeLecTBa, He JOIMKHO NMpeBbIlWwaTh NpU pacyeTHbIX rMaporiorniyecknx
YCMOBUSAX AN MasbiX U CPeJHUX peK C pacxodoM Boabl MeHee 50 m*/c npu-
MEpPHO ABYX CYTOK (N0 paccTosHuo He 6onee 50 KMm), OANA CpedHuxX pek C
pacxogoM He MeHee 50 M%/c - Tpex cyTok (Mo paccTosiHno He Bonee 100 kM)
N Onsa 0onbLWKUX pek - NATU CYTOK (Mo paccTosiHuio He 6onee 250 Km).
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[Mpn Bonee 3Ha4YNMTENBHOM yaareHun CTBOpa CUCTEMATUYECKUX rMapo-
XUMUYECKMX HADNIOAEHU OT 3adaHHOro Anst onpeaeneHust yCrnoBHonM OHO-
BOW KOHLIEHTpauuu BellecTBa CTBOpa Bbile cbpoca CTOYHbIX BOO Heobxo-
ONMO MpOBeAeHne OOMOMHUTENbHbLIX HAONIAEHNA C LEenbl NONy4YeHns uc-

XO4HOW nHdopmMaumn ana pacyeta C;b B cooTBeTCTBUN C 4.5, 4.8 - 4.12.

MpumeyaHune — He pekomeHayeTcs NpoBOAMTL NepepacyeT YCNoBHOW (hOHOBOW
KOHLEHTpaLUMM pacTBOPEHHOrO B BOAE KMUCIOPOAa B HUXenexaliMe CTBOpbl HE3aBUCMMO

OT UX MECTONOJIOXKEHUA.

6 lNepepacyer  ycrnoBHOMU ¢oHOBOM KOHLUEeHTpauuu
XUMUYECKOro BellecTBa B 3afaHHble HMXKernexawme CTBOpbI
BOAOTOKA

6.1 [0na BbINOMHEHUS pacyeTOB U3MEHEHMUS KOHLEHTpauuM BellecTsa
MO TEYEHUIO PEKM Ha yYacCTKe MeXay CTBOPOM CUCTEMATUYECKUX TMOPOXUMMU-
Yeckmx HabnogeHun (nepBoHa4yanbHO BblIOpaHHbIA OOHOBLIA CTBOP), rae
npegBapuTenbHO 6bina paccudnTaHa ycroBHasi OOHOBasi KOHUEHTpauus, u
ctBopomM B 500 M BbILLEe paccMaTpMBaeMoro BblMycKa CTOYHbIX BO (Ha pac-
cToaAHUN 1 KM - Ans 60MbLINX N CpedHUX Pek) peky AeNnaT Ha ydacTku 1 noay-
yacTku. ['paHMUaMn y4acTKoB ABNAKTCA: (POHOBLINM CTBOP, rAe NpoBOAMNUCH
cucTtemaTudeckme rmgpoxmMmyeckne HabnaeHus, y3nosble CTBOPbI, B KOTO-
pbiX cyllecTBeHHO (bonee yem Ha 20 %) pe3ko MeHSeTca pacxod peyvHon
BOAbl B pesynbTaTe MNOCTYMNMEeHUs BOA KOHKPETHOro npuToka mnu cbpoca
CTOYHbIX BOA, N 0bs3aTenbHO 3adaHHbI KOHEYHbIM (CPOHOBbLIN) CTBOP Ha
PEYHOM y4acTKe, PacrnofOXEHHbIN BbIlLE NHTEPECYEMOrO Af1sl YCTaHOBEHNS
HOC Bbinycka CTOYHbIX BOA. BHYyTpM yyactka peku no MopdoMeTpuyeckum
Xapaktepuctnkam MoryT ObITb BblAeneHbl Noay4acTky, Ana KOTOPbIX YCNOBHO
NPUHMMAETCS, YTO pacxon BoAbl B PeKe CyLLECTBEHHO HE MEHSETCS, a MEeHs-
eTCHA TONbKO LUMpUHA, rybuHa unmM CKOpOCTb PEYHOro NMoToka (Hanpumep,
Npw BbIXO4E PEKN N3 NPearopbst Ha PaBHMHHbLIA Y4aCTOK).

Ecnn mexagy cTBOpoM, ONS KOTOPOro paccyuTaHa ycrnoBHasi ¢ooHoBagd
KOHLUEHTpaumnsa BewecTBa, M paccMaTpyMBaeMbiM BbINMYCKOM CTOYHbIX BOA
NMEITCA KPYMHbIE MPUTOKU, B YCTbAX KOTOPbIX HAbNoaeHMs HE NPOBOAUINCD,
TO nepepacyeT YCroBHON (POHOBOW KOHLIEHTpALMK NPOBOANTL He criefyerT.

PacyeT nM3aMeHeHus1 KOHLEHTpauuu BewlecTBa OT CTBOpa cuctemMatunye-
CKMUX MMOPOXMMMYECKMX HAbMaeHU A0 CTBOpPA, AN KOTOporo TpebyeTtca pac-
cuMTaTb YCNOBHYH (DOHOBYHO KOHLIEHTPALMIO BbILLE paccMmaTpuBaemMoro cbpoca
CTOYHbIX BOA, cCrneayeT BbINOMHATbL C UCMNOMb3oBaHMEM nporpammbl  « XM-
dooH4» B COOTBETCTBUM C UHCTPYKLMEN, NpUBESEHHON B npunoxeHun b. Huxe
AaHO onmncaHue anroputma, no KoTopomy paspaboTtaHa nporpamma ans K.

6.2 [Insa annpokcumaumm npouecca cMmeleHuss u pasbaBrneHns nocry-
navowmx B BOOOTOK XMMWUYeCKUX BelwlecTB B nporpamme «I XM-doH4» wuc-
NOSIb30BaHO aHaNUTUYECKOe peLleHne ypaBHeHNA TypOyreHTHOM aucrnepcum
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Ansi OQHOMEPHOW MMNOCKOW 3agavn TOYEYHOro CTauMOHApPHOro NMoCTynneHus
BELLLECTBA B PYCrO PeKkn C NPAMOYrofibHbIM MOMNEPEYHbIM CEeYEHMEM, NpUBE-
AeHHoe B paboTtax [10] — [13]. Ans nepexoga k nobomy obbemy noctynato-
LLIMX B BOOOTOK BOAHbLIX MAcC UX pacCMaTpUBalOT KaK YCIOBHbBIA MHOIOTOYEY-
HbI UCTOYHMK BELLECTBA, 3axBaTblBAlOLINN ONpPeaeneHHy0 4YacTb LUMPUHbI
pekn. C Lenbio NonyvyeHnsa nonepeyvyHoro Npounsa KOHUEHTpaunn B Kaxxgom
Y3NOBOM CTBOPE pPacCUMUTbIBAOT MNPOEKLMNIO COBOKYMHOrO BANSAHNA BbllLepac-
MNOSIOXKEHHOIO YCIOBHOrO MHOMOTOYEYHOr0 UCTOYHMKA BELLLECTBA Ha pacnpe-
AeneHne KOHUEeHTpauuii BelecTsa B 3TOM CTBOpE.

MpumevaHune - lporpammy «IXM-poH4» MOXHO MCMNOMb30BaTh AN OObIYHbIX
pacyeToB cMeLleHus U pasbaBneHnst CTOYHbIX BOA UM BOAbl NPUTOKOB B peke BHE pacye-
Ta YCIOBHbIX DOHOBbLIX KOHLIEHTPaLUMA.

6.3 B npegenax paccmatpmBaemMoro pe4yHoro yyacrka ans nepepacye-
Ta ycrnoBHOW (POHOBOW KOHUEHTpALMMN BeELWECTBa UCNOMb3YHT: ANA CTOYHbIX
BOf - ycTaHoBmneHHble HOC (HopmaTMBHbIE pacxodbl U KOHLEHTpauun Belle-
CTBa), ONSA YCTbEB MPUTOKOB — MUHUMASIbHbIA CpegHEMECAYHbIN pacxon BO-
abl roga 95 %-Hon obecneyYyeHHOCTM M YCHOBHO (DOHOBYHK) KOHLEHTpauuIo
BELLeCcTBa B YCTbe 3TUX NPUTOKOB.

6.4 lNepen pac4eToM CMELLEHUS N pa3baBneHnsa Bo4 NPUTOKOB U CTOY-
HbIX BOA Ha paccMmaTpMBaeMOM y4yacTke BOAOTOKa MporpaMMHbIMU CpeacT-
BaMW NPOBOANTCSA psig NpeaBapuUTeSibHbIX BbIYUCNEHNN.

6.4.1 HanopHbln nnu pacceuBaowmii BbIMYyCKU MyTEM crieynanbHOro
pacyeTa npespaLllaloT B YCIOBHbIA COCPEAOTOUEHHbIN COPOC, MECTOMOMNOXE-
HVe KOTOPOro YCMOBHO ByAeT HaxoOMTbCs B CTBOPE HayanbHOro cmeLleHms Y.
O603HaveHna Ans napamMeTpoB PacHETHOro YCrOBHOIO COCPEOOTOYEHHOro
cbpoca nmetoT Bua:

— pacxof CTOYHbIX BOA — Qycn;

— KOHLIeHTpaums BellecTsa B CTOYHbIX BoAaX — Ceryen):

— paccTosdHNe MecTa YCroBHOro (Npeobpa3oBaHHOrO) BbiMyCcka CTOYHbIX
BOA OT YCTbSA PEKUN — Lmycn).

CKOpOCTb UCTEYEHNA CTOYHOW XMUAOKOCTU N3 oronosBka U.;, M/C, B COOT-

BeTCcTBUU C [14] paccunTbiBatOT Mo popmyrne

49
U,=——m _ 22
“ 3,14N,,d2 (#2)
roe  Om — pacxof CTOYHbIX BOA, M/C;
Nor — 4YMCI0 OrofI0BKOB;

do— AnameTp OrofioBka, M.
MapameTp M, PaccY1TbLIBAIOT MO doopmyne

) AHanorMyHbIi NOAX0A UCMONB30BAH NP PELLEHWN 33434 MO NOCTPOEHWIO NPO-
AONBHOro NPOUNA N3MEHEeHNA KOHLEHTpaLUWn BeLLLeCTBa Mo AfVHE PEKU C y4eToM Bbie-
NnAeMblX Ha HEWN XapakTepHbIX peyHblx y4acTkoB B P 52.24.811.
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MA =7, (23)

UCT
raoe Up— CpeHsis CKOPOCTb TEYEHUss PeYHON BOAbl HEMOCPEOCTBEHHO HUXe
M-ro HaNMopHOro WM pacceuBarLero copoca CTOYHbIX Bog (MCMoNb3yeTcs

and pacyeTta HadaribHOro cMeweHmnaAa CTo4YHbIX BO,EI,), m/cC.
C6poc CTO4YHbIX BO4 CHUTAKOT HAMOPHbLIM MPU YCJTOBUAX

m,<0,25 un Up>2 m/c. (24)

Ecnn xoTqa 661 04HO 13 ycnoBui (24) He BbINOMHAETCS, BbIMYCK CHATAIOT
He HamnopHbLIM N HE paccenBarLMM.

KpaTHocTb HauyanbHoro pas6asneHus Ny B cootBetcTBum ¢ [14] onpe-
aensaT no opmyne

0,248d,°
0= 0208% oy 280 -mya Fomy) ,(25)
A
roe
8,1
% = |5.00011 -m,) 0.2m,’ (26)
0,92 0,96
H H
npu d—m] ot 0 0o 0,42 S =0,035 + 1,375 (—mJ (27)
3 d3
H
npu :—mJ cebie 0,42 Sp=1,571 exp (- 0’4052/[d_mj)’ (28)
3 3

roe H, — cpeaHsad FJ'Iy6VIHa pe4vyHOro noToka HenocpenCcTtBeHHO HMXXe M-ro Ha-

NOPHOro cbpoca CTOYHbIX BOA (MCMoNb3yeTca AN pacyeTa HavanbHOro cme-
LLEHNA CTOYHbIX BOA), M.
[dnameTp 3arpsisHEHHOM CTPyu B CTBOpe HadyanbHOro pasbaBneHus

cTouHblx Boa U5 , M, BbluMCHsOT no dopmyne
d, =dyd, (29)

PacueTHble napaMeTpbl YCIOBHOIO COCPEAOTO4YEHHOro copoca CoCTaBAT:
— pacxop CTOYHbIX BOA Jycn, M°/C, ONpeaensioT no (opmyne

Qycn=Nu0m ; (30)

— paccTosiHMe OT MecTa BbIMycka CTOYHbIX BOA A0 CTBOpa Ha4vanbHOro
CMeLleHus CTOYHbIX BoA |y, M, onpegensoT no dopmyne
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| = d, :
" 048(1-3,12m, )’

(31)

— HOBOE YCIIOBHOE MECTONMOSIOXEHME PaCcCEMBAIOLLIETO BbiNycka CTOY-
HbIX BOA Lmyen (B M OT YCTbs1) BEIYMCNSIOT NO hopmyne

Ln(ycn)= Lm |, (32)

roe L, — paccTosiHue OT YCTbsl Pekn [0 AEWCTBUTENbHOro MecTa Bbinycka
CTOYHbIX BOA, M.
6.4.2 Ha npenBaputenbHOM aTane nporpammMHbIMKU CpeacTBamMu pac-

CUNTLIBAIOT CPEAHEB3BELLEHHbIE 3HAYeHUsi cpeaHei Uy . M MakCuMarnbHOW
U*Km(max) CKOPOCTEN TeYEHUs pevyHOW BOAbl HA PACCTOAHUN MeXay M-M uc-

TOYHUKOM paccMaTtpuBaemoro Bellectsa U K-m HuKepacrnonoXeHHOM y3rio-
BbIM CTBOPOM (M-M UCTOYHMKOM MOXET ObITb TakKe BblAerieHHasa 3arpsi3HeH-
Has cTpys B pOHOBOM CTBOpE) No oopmysiam

L

u* =__Km
Km o N, | (33)
Z iz
z=1 Uiz
Km(max) N, L ’ (34)

z=1 U iz(max)

roe L., — paccTosiHue OT M-ro NCTOYHMKA BeLlecTBa (COOTBETCTBYIOLLErO

NPUTOKa UIK BbiMycKa CTOYHbIX BoA) A0 K-ro Huxenexawero y3rnoBoro CTBo-
pa, M;

N, —4Mcno BblAENEHHbIX NOAYYaCTKOB Ha yyacTke Lgm, OTnnyatoLwmxcs
Mo rMapoMopdOMETPUYECKUM XapaKkTEPUCTUKAM;

LiZ — ANWHa Z-ro NoAy4vacTka Ha i-M peYHOM y4yacTke C OTNMYaroLLn-

MUCS TMOPOMOPOMETPUYECKUMIN AaHHBIMK B Npeaenax ydactka Lim, M;

Uiz’ Uiz(max) — COOTBETCTBEHHO CpefHAA U MaKCuMMalribHaA CKOPOCTU

Te4eHUA B Ce4EeHUN pEKN Ha Noay4acTke LiZ’ M.

Pac4yeT cpegHeB3BeLLUEeHHOW MaKCMMarnbHOW CKOPOCTU TEYEHUS peyHOoM

BoAbl A0 K-ro y3noBsoro cteopa U*Km,-\max" M/C, NMpU OTCYTCTBMU B UCXOAHbIX

[laHHbIX 3TOro NapameTpa, OCyLLecTBNAIT No popmyre

Km~max— K. (35)
U
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[aHHble o nepexogHom KoadduumeHTe K, npmeeneHsl B Tabnuue 3.
PacueT koadhmumeHTa nonepeyHon gmcnepcumn D m?/c, Ha i-M yyacT-

yiz ’
Ke peKn Ha Ka>XaoM BblAEJIEHHOM Z-M NoAy4acTKe npoBoaAT o cpopmyne
3
iz 1
Y |\/Iizciz

roe g — yckopeHue csoboaHoro nageHus, pasHoe 9,8 m/c?;
Hiz_ cpeaHsas rnybuHa peku Ha Z-M noay4vacTke;
@, - KOS PMUMEHT U3BUNNUCTOCTU PEKU, NPEeaCTaBNALWNM cobon OTHO-

weHne OJInHbl y4acTKa, M3MepeHHOVI no d)apBaTepy, K OJTMHE 3TOro Xe y4a-
CTKa, M3MepeHHOIZ no I'IpFIMOIZ (,EI,J'IF! ornpegeneHns (Diz MO>XHO MNCMOJIb30BaATb

KpynHomMacwTabHyto KapTy);
I\/Iiz— KO3 OUUMEHT, 3aBUCALLINA OT C. (npn 10 < C_<#60 Miz: 0,7C,_ +6;
npu C;,260 M., =48) [16];

C,, —3Ha4eHune KoadpdmumeHTa LLean Ha Z-m nogyyacTke.

Ta6nuua 3 — [aHHble o nepexogHoM koaddumumenTe K, [15]

XapakTtepucTtuka pycna Koadpcpuunent KU npu

N yCNOBWI NpoTEKaHNS cpeaHei rnybure, m
MeHee 1 otr1005 bonee 5

PaBHUHHblE peku (Bonblumne u cpeaHue) ¢ 6na- | OT10,78 | CB.0,86 | CB.0,88

rONpPUSATHLIMU YCNOBUSMW MPOTEKAHUS po 0,86 po 0,88 po 0,90
BEJIHOY. BKIHOM. BKITHOM.
Pekun 6onblume n cpegHne ¢ meHee bnaronpu- OT 0.70 Cg. 077 Cg. 085

ATHbIMU YCNOBUAMU NPOTEKAHNA (3Ha‘-II/ITeJ'IbHO

po 0,77 po 0,85 po 0,87
3aCOpeHHbIe, YacTMYHO 3apocLune, U3BUIN-

” BKIOY. BKIHOM. BKIHOY.

CTble, KAMEHUCTbIE, C HECTIOKOWMHBLIM TeYeHMEM)

Peku ¢ yxyaLeHHbIMU YCIIOBUSAMU NPOTeKaHWs Ot10,70 Cs. 0,79
(3apocnu, KOYKWU, MECTaMu CTOYHas Boaa) rop- - A0 0,79 po 0,84
Hble PeKu C BYPHBLIM TeYEHNeM BKITHOY. BKITHOM.

Mpumeuvanne — Mpu OTCYTCTBUM AaHHLIX MOXHO npuHaTe K =0,7.

3Ha4veHna koapduumneHTa LLesn Ha Z-m nogydvacTke pekn onpeaenstor
C ncnonb3osaHnem opmynbl Lesn [17]

C UiZ
N (37)
1Z1Z
roe |, — TMApaBnMYecKuin YKNOH Ha Z-M MOAyYacTke peku (eCnv UCXOAHbIE

AaHHble BbINN BblpaXkeHbl B NpoMunine, To Anga pacyeta no oopmyre (34) ato
3HayeHwue cneayet pasgenutb Ha 1000).
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Ecnn ceBegeHna o rmapaBnnyeckoM yKoHe OTCYTCTBYIOT, TO ANs onpe-
aenenuns koagdumumneHT Weaun ncnonbsytot opmyny H.H. MNaenosckoro [17]

1
c, = —R® (39)
L
roe R — rugpaBnuyeckuii pagmyc noToka Ha Z-M nogy4vacTtke peku (ansa net-
HUX ycnosun R = Hiz), M;
Ny — KO3DULMEHT LLIEPOXOBATOCTU NOXa Pekn, onpeaensemMbin ons
Z-X Nogy4acTKoB peku no tTabnunuam npunoxenus L.
O — nokasartenb cTeneHn ynucna R BbluncnaT No popmyne

5=2,5,/ny, —0,13-0,75vR({/n,, -0.1) (39)

[nsa pek B 3MMHWI Nnepuog, ruapasnuyeckun paguyc notoka R, coctasut

Ram =0,5H._. (40)

MokasaTtenb cTeneHn O BbIYMCAIOT Mo PopMynam:
5=1,5/n, npu Ry S 1, (41)
5=1,3/n, npy Ram >1, (42)

roe Ny — KOSMOULMNEHT LLEPOXOBATOCTU HUXKHEN MOBEPXHOCTU NbAa Ha Z-M
noayyacTke peku, onpeaensieMbin no Tabnuue 4.

Tabnuua 4 — 3HavyeHus koadhdPMUNEHTA LLEPOXOBATOCTU HUXKHEN NOBEPX-
HOCTU Nbaa Ny [17]

KonnyectBo gHen nocne negocrasa Np
10 gHewn O1 0,150 po 0,050 BKmMtOU.
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 po 80 Bkntou. O1 0,040 po 0,0150 BkntOM.
Cs. 80 go 110 Bkntou. OT1 0,025 po 0,010 Bkntou.
MpumevaHune — [na nognepTbix peyvHbix 6bedOB gaHHble 1-W K 2- CTPOK Tabnuubl, oTBe-
yawLime pekam B ObITOBbIX YCNOBUSAX, criegyeT yMeHblWnTb Ha 15 %, 3-n n 4-in cTpok - Ha 35 %.
MeHbLLUNe 3Ha4YeHNs N, XapakTepHbl AN rNaaKoro Nokposa, 6onbLune - Ansa negsHoro rnokposa ¢
TOpOCaMM U1 LLIYTrOn.

Ecnu no gnuHe pekn MMerTCsa yd4acTKM C pasfnmnyHbiMM MOpdoOMETPU-
YeCKNMMU XapaKkTepucTukamm, To Af9 pacyeta Ha BCeX ydacTKax UCMNosb3yroT
nnMBo TONMbKO rMOPaBfIMYECKUA YKINOH, NIMB0 KOIMULMEHT LLIEPOXOBATOCTMW.
OTO CBs3aHO C HEOOXOAMMOCTbIO MPU pacyeTe M3MEHEHUs MO ANIUHE PEKU
KOHUEHTpaunin BeLlecTBa BbINOJHATbL BbIMUCIEHUA CpeAHEeB3BELLEHHbIX
MOPOMETPUYECKUX XapaKTEPUCTUK.

[nsa pacyeta cpegHeB3BELUEHHbIX 3HAYeHU BCeX MNPUBEOEHHbIX WUC-
XOOHbIX A@HHbIX MOPOMETPUHECKNX XapaKTEPUCTUK pycna pekn Hkm, Bim ,
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Nwkm » Nakm 5 lkm » Dykm Ha yvacTke L km (y4acTok L xm MOXET BKNoYaTh OOMH
NN HECKOJbKO Z-bIX NOA4YYACTKOB) UCNOMb3YOT opMyny

. Nz LR
Rim=X, =2, 43)
z=1 bkm

rae R, — cpeaHeB3BelleHHOe 3Ha4YeHVe VCKOMOW XapakTepuCTrKy;

NZ —KOJIN4ECTBO MUCMNOJ1Ib30BaAHHbIX OJ1A pacyeTa RKm Z-X BblgENEeHHbIX

XapakTepHbIX NOAY4YaCTKOB PeKU;

Ri; — 3Ha4yeHne NapameTpa Ha Z-M BblAENIeHHOM XapakTepHOM noayya-
CTKE PEeKM.

6.4.3 [anee nporpamMmMHbIMW CpeacTBaMy BbINOSTHAKT cregyloume
npeaBapuTenbHble BbIYUCIIEHUS.

OnpenensaT NOCTOAHHOE 4YUCNO BepTUKaNen B pacyeTHbIX WU KOH-
TponbHbix cTBopax Nz Ha nepsom i-m yyacTke peku. [laHHOe onpepeneHve

BbIMOJSTHAIOT C Y4E€TOM CNeayoLmMX YCIOBUN

Q
Ny =300 npu - —=300 (44)
9 m(min )
Q Q
NB =3 npu —3 __>300 , (45)
q m(min ) q m(min)

roe Q,— pacxon peyHon BOAblI B CTBOPE Ha nocriegHeM (3amblkarowem) yya-
CTKe peku, M°/c;

qm(min) — HauUMeEHbLLNK pacxoa BoAbl cpean BCeX Yy4YUTbiBaeMbIX UC-

TOYHMKOB paccMaTpuBaeMoro XMMWYECKOro BelllecTBa Ha BCEX paccMaTpu-
BaeMbIX NoAyYacTkax peku, M°/c.
B cnyyae oTcyTcTBUS Ha paccmaTpvBaeMOM PeYHOM y4dacTke cOpoca

CTOYHbIX BOJ C ManbiM pacxogomMm B dpopmyriax (44), (45) Bmecto qm(min)

MCNOMb3YIOT MpefesibHbl AN y4acTka peku pacCUYUTaHHbIM MUHUMATbHbLIN
pacxop BOAbl MCTOYHNMKA BELLECTBA Q mmin) m°/c, no copmyne

A miny =H /10Dyu /0,2 ~TH /Dyu , (46)

rme Hu U - cpegHeB3BeleHHbIe 3HaYeHMUs! ry6uHbI M CKOPOCTY PEYHOro
NOTOKa Ha NepPBOM BblAENEHHOM PEYHOM YYaCTKe;

10 - NOrpeLHOCTb B pasMeLL,EHMN YCNOBHOIO TOYEYHOrO BbIMyCKa CTOY-
HbIX BOZ B NMPOAONbLHOM Npodune peku, M.

30



PO 52.24.622-2017

PaccmoTpeHHoe OononHUTenbLHoe ycrnosue npum Hanm4mm q Bbl-

m(min)

o>q
m(min) m(min)
NoACTaBNAT paccymMTaHHoe rno dopmyrne (46)

NOoJTHAKT cneayrwmm o6pa30M: ecnnm g

(44), (45) BmecTO ( m
m(min) °

Bpems nepemelleHns macc Bogbl Mexgy m-M MCTOYHWKOM BeLLEeCTBa
(MPUTOKOM MNK BbIMYCKOM CTOYHbIX BOA) 1 K-M HuKenexawem KOHTPONbHbIM
ctBopom T, _, CyT, onpenenstoT no dpopmyrne

TO B yClnoBus

(min)

3HayeHue q

Km?

Tkm = o (47)
m * )

86400U Km(max)
B ucxogHowm (bOHOBOM CTBOpe ce4eHune YCIioBHOIo npAaAmMoyrosibHoro

pycna peku genutca Ha Ng cerMeHToB C ogMHaKoBbIM PacxodoM BoAbl (OT-

CYET MECTOMNOJSIOXKEHNSA BCEX YUNTbIBAEMbIX CETMEHTOB, BEPTUKANemn n NcTou-
HWKOB MOCTYMNNIEHNSA BewecTBa B CEYEeHMM BOAOTOKA Ha BCEM paccMmaTpu-
BaeMOM y4yacTke BedyT oT nesoro 6epera). Pacxon Boabl B KaX4oM Bblae-
NEHHOM CermMeHTe UCXogHoro (poHOBOro CTBOpa ch)’ m®/c, onpeaensioT no

dopmyne

Q
¢
Qo =7, (48)

roe qu — pacxof peyHon BoAabl B MCXOAHOM dDOHOBOM CTBOpE, M>/C.

Ecnn B ncxogHom (poHOBOM CTBOpe BblerieHa KOHTPOSibHaa CTpyda C
M3BECTHOM KoHUeHTpaumen BewectBa Cypm W pacxofom peyHon BOAbl Jgm,
TO YacTb CErMEeHTOB Yy COOTBETCTBYHOLLEro 6epera OTHOCAT K 9TOW CTpye.
Yncno Takmx cermeHToB B POHOBOM CTBOpE N, ® C OOAWNHAKOBOW KOHLIEHTpa-

umen sewectsa Cym COCTaBUT

N :q‘im. (49)
ch Q
co

6.4.4 BHM3 NO TEYEHUD pacyeT U3MEHEHUSI KOHUEHTpauun BewecTsa
BOOMb BOAOTOKA HWXE MOCTYNNEHUA BOA YYUTLIBAEMOro UCTOYHMKA CO 3Ha-
YnTenbHbIM pacxoaom (pacxoq 6onee 20 % oT pacxoda peku) NporpaMMHbI-
MU CpeacTBaMM BbINOSHSAOT creayowmm obpasom.

KonnyecTtBO cermMeHTOB B y3r10BOM CTBOPE MPUHMMAETCH PaBHbIM YuC-
fly CErMeHTOB Ha npeablayLleM ydacTKe peku Mic CerMeHTbl, obpasyemble
NCTOYHNKOM BeLlecTBa B 3TOM y3rn0BoM cTBope. CerMmeHThl, obpasyemble Uc-
TOYHMKOM BeLLIEeCTBa, C OHOW U TOW e KoHUeHTpauuen C.,, 0yayT umeTb TOT
e pacxof, YTO N CEerMeHTbl NepeHeceHHble C nNpeablayLlero yyacTtka (KOH-
LEeHTpauus BewecTBa B KaXXOOM NepeHEeCEHHOM B Y3/IOBOW CTBOP CErMeHTe
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OyoeT Tow, KoTopas nosyyunacb npu pacyeTax B 3aMblkaloLEeM CTBOpPE Ha
npeablayLlweM y4yacTke pekn).

[lns pacyeTa cMeLleHnsi BO4 UCTOYHMKA paccMaTpMBaeMOro BeLlecTBa,
NOCTYNMBLUMX B Y3r10BOW CTBOP, C PEYHbIMU (3TUM MCTOYHUKOM MOTyT ObiTb
CTOYHblE BOAbI UM BOAbI NMPUTOKOB NMEPBOro Nopsiaka, a Takke BOAbl B KaX-
AOM 3arpsi3HEHHOM CermMeHTe Bbilerexallero yanoBoro cTBopa) npeay-
CMaTpMBaETCH, YTO KKAbIN YYMTbIBAEMbIN M- UCTOYHMK COCTaBMSET onpe-
AENEHHOE YMCMO YCMOBHO TOYEYHbIX BbIMYCKOB B BWAE CErMEHTOB B pac-
CMaTpMBaeMOM CTBOPE PEKM.

Pacxon Boabl B peke nepea o4epefHbiM y3MoBbIM CTBOPOM pekn Q,

paccynTbiBaOT No opmyne
Qi-1=B;H,u;, (50)

rae napamMmeTpbl B3, H3, U; ABIIAKOTCA XapakTepPUCTUKaMN PE4YHOro noToka Ha

BblLLIeNexallleM rnofy4yacTke peku (ecrnv TakoBOW BbiAeneH) Unu 3HadyeHus-
MW, YCTAHOBMNEHHbLIMW B Y3NT0BOM CTBOPE BbilLUENEXallero yyacTka;
Q, ,— PacxoA pe4Hom BOAbI Ha NpeabIAYLLEM y4aCcTKe Peki, m/c.

Hwke BnageHUs UCTOYHMKA paccMaTpyvBaeMOro BeLLEeCTBa NPUMEpPHbIV
pac4eTHbIN pacxof BoAbl B y3noBoM cTBope Q. Ha i-M y4acTke peku CocTaBuT

Q=Q ,+qn, (51)

roe g, — pacxon BoAbl B M-M CYLLECTBEHHOM MCTOYHMKE BELLEeCTBa Ha pac-

CMaTpVBAEMOM i-M y4acTKe peku, (hopMUPYIOLLMM pacxos BoAbl B Y3NOBOM
cTBOpe, M°/c.

[inst pacyeTa pacxoaa BoAbl B O4HOM CerMeHTe B 3aMblKaloLLLEM CTBOpPE
npenblayLLEero yyacTka peku nepes y3noBbiM CTBOPOM Qc(i L1y m’/c, vc-

Nonb3yT hopmMyny

Qc(i —1):Qci:—N R (52)
B~i—1)

roe Q < — Pacxo/ BoApl B KaX40M CEerMeHTe y3roBoro CTBopa, m°/c;

NB i 1) — KOJIn4eCTBO BblAEJIEHHbIX CEerMeHTOB B Ce4YeHNN PEeEKN Ha Mnpe-

AblAyLUEeM peyHoOM y4acTke nepes y3noBbiM CTBOPOM.
KonunyectBo cermeHToB N, 3aHATbIX B Y3/IOBOM CTBOpPE MCTOYHUKOM Be-

LecTBa C OAMHAKOBOW KOHLIEHTPALMEN BELLLIECTBA B CTOYHOW BOAE, COCTaBUT

q
Nm = Q—m : (53)
c(i -1)
O6bLee 4ncno cerMeHToB B Y3r10BOM CTBOpE NBi COCTaBuUT
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Ngi =Ngj—1)*Nm- (54)
LLnpuHa oaHoOro cerMeHTa B, B Y3roBOM CTBOpE, M, ByzieT paBHa
B _ 0
cTN (55)
NBi

roe Bi — WWMPUHA PEeKn, M, B y3rI0BOM CTBOpE.

B Tom Clny4yae, ecliim B y3J/10BOM CTBOpE U3BECTEH (baKTVI‘-IeCKVIﬂ pacxon

peyHoit Boabl Q tair 1 OH CYLLECTBEHHO OT/NM4aTCA OT pacyeTHoro Q,

TO AN KOPPEKTUPOBKM AaHHbIX B Y3II0BOM CTBOPE AOMNOMHUTENBHO UCMONb-
3yl0T crneayolme pacyeTsbi:

— YTOYHSIOT pacxof peyHo Boabl 6e3 BMUSIHWUA M-TO UCTOYHMKA BelllecTBa
cornacHo dopmyrne

Q 4= Qi,\cpak'r‘_qm ! (56)
— YTOYHAIOT Pacxof BoAbl B OAHOM CErMeHTe B Y3MOBOM W 3aMblKalo-
LIeM CTBOpax Npe/blayLLero y4acTka peku cornacHo gopmyne

Qi —1)"%i=4q /N (57)

— YTOYHSIIOT KONMMYECTBO CermeHToB N, 3aHSTbIX B Y3[IOBOM CTBOpE
MCTOYHUKOM BeLlecTBa, cornacHo dopmyre

v _ 9m

m_QrCi,

— YTOYHAIOT obLee KONMYeCcTBO CErMEHTOB NBi B y3J1OBOM CTBOpE CO-

B~i—1) ’

(58)

rnmacHo popmyne

Ngi= Ng_i_1)* Nim; (59)
— YTOYHSIIOT LUMPUHY SiHEiKN B Y3II0BOM CTBOPE COrMacHo hopMyre
, B
C ™ \r (60)
NBi

MpumeyaHue — Ecnn Ha paccMaTtpuBaeMoOM pPeYHOM Y4yacTKe Yy4YTeHbl BCE OCHOB-
Hble UCTOYHUKM BELLECTBA, TO BMNOMHE OOMYCTMMO MPUHSTb, YTO B CEIMEHTAX HuKenexa-
LLlero y3rnoBOro CTBOpa, B KOTOPbIX CKOPPEKTUPOBAH pacxond BoAbl, OCTAHYTCA HEU3MEH-
HbIMW KOHLIEHTpauuu BellecTBa, chOPMUPOBaAHHbIE MOA BIIUSHUEM YYTEHHbIX Ha 3TOM
yyacTke MCTOYHMKOB BeLLeCcTBa.

PaccTosiH/e B ceuyeHun peku oT reBoro bepera 0o cepeaunHbl KaXaoro

N-ro YCrMOBHO TOYEYHOTO BbiMycka (CerMeHTa) Y = BbIYMCHSIOT C MCMOSb30-

BaHMeM crieayoLwmx opmyn.
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Ecnu cOpoc MCTOYHMKA BellecTBa OCYLLECTBMSETCS B YacTb CEYEHUs
peku 6rimkHen k nesomy 6epery 'y _<0,5B; , To paccTosiHue OT neBoro Ge-

pera 0o cepeauHbl NepBOro yCrioBHO TOYEYHOro m-ro UCTOYHMKa BellecTBa
yp, M, COCTaBUT

Y, =V, 08BN m+1), (61)

ecnv npu pacyete no dgopmyne (61) nony4nnocb oTpuuaTenbHOe UK Hyre-
BO€e 3Ha4yeHune yp , TO NPUHMMAaETCH, YTO

Y, =0,5B¢, (62)

rae Yy — paccTosiHMe OT neBoro Gepera A0 TOYKM cOpoca M-ro UCTOYHMKA
m

BelwecCcTBa, [pKn BbllMyCKe HenocpeacrtBeHHO C J1eBOro 6epera ym: 0;c npa-

BOIo 6epera - ym:Bi , M (3,El,er YCINOBHO NPpUHUMAETCA, 4YTO 06poc m-ro uc-

TOYHMKA NPOUCXOAUT KaK Obl B OOHY TOYKY CEYEHUS PEKU C MOCHEeaYHLNM
pacLUMpeHneM 3arpA3HEHHON CTPYM MO LWMPUHE PEKN B y3r10BOM CTBOpE, T.€.
3arpsA3HeHHbIN NMOTOK OT UCTOYHMKA BewecTBa Kak Obl pa3BopayMBaeTcsa Ha
90 rpagycoB u, ecnu y = 0, TO 1-1 cerMeHT NoToKa 3anMeT 1-n cermeHT pe-

KW, a nocrnegHnn cCoOOTBETCTBEHHO Nm, npm 3TOM OCHOBHOW MOTOK peKn Bbl-

TeCHAETCA B CTOPOHY NMPOTUBOIMOJI0>KHOIO 6epera).
|.|JI/IpI/1Ha peKkun, 3aHnMaemMasd MCTOYHMKOM BeLleCTBa B Y3/TlOBOM CTBOpeE,

Bm, M, COCTaBuUT

PaccTosiHMe B cedeHun peku oT NneBoro 6epera Ao cepeanHbl KaXaoro
N-ro, Ha4MHas co BTOPOTO, YCMOBHO TOYEYHOrO BbIMycka Y =~ M-ro MCTOYHMKA

BellecTBa, M, BbIYUCAAIOT Mo popmyrne
Yo =Y, +N B, (64)
rae Ny — HOMep oyepedHOro yCrnoBHO ToYeyHoro copoca M3 ux obLLero Ko-

nnuectBa N, .

Ecnu cbpoc paccmaTprMBaemMoro XMMn4eCcKoro BeLLecTBa OCYLLECTBIS-
eTCs B YaCTb CeYeHMs pekn BnmkHen k npaBoMy Oepery peku, T.e. COOTBET-
CTBYET YCIOBUIO

Y. >05 Bi , (65)

TO paccTosiHMe, M, OT NeBOro bepera 40 cepeaunHbl NEPBOrO YCIOBHO TOYEYHO-
r0O M-ro NCTOYHMKA Y o TPV yCrioBIM, 4TO - Bi , paccunTbIBaloT Mo oopmyre
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Yp =¥m-BN 1,+0,5) (66)

PaccTrosiHne oT nesoro 6epera Ao cepeaunHbl N-ro, Ha4nHaa Cco BTOPOro,
YCJ1OBHO TOYEYHOro BbllMyCKa m-ro NCToO4YHMKa, pacrioyioxXeHHOoro onuxe K npa-

BOoMmYy Bepery yn , M, onpeaenstoTt no gopmyre (64).

na pa3sMmelleHna B y3J1OoBOM CTBOpe cermMmeHtoB CO CBOMMU KOHLEH-
TpaunaMu BbIMOJTHAKOT clieayrowmne onepauunn.

HymeperTCﬂ BCe CerMeHTbl B CTBOpE, 3aMblKakoLlem I'Ipe,El,bI,D,yI.I.I,VIﬂ
Y4acCTOK peKN, Ha4nHaA OT J1eBOro 6epera.

Uncno HesanonHeHHbix cermeHToB N g WCTOYHUKOM BellecTBa y Je-

CBO
BOro 6epera coctaBut
Yy -0,5B;

cBOG BC

N (67)

COOTBETCTBEHHO Yy NeBoro 6epera nomeLLaroT CErMeHTbl U3 Bblllenexallero
ctBopa ¢ Homepamun He Gonee N_, . OcTaBlIMMCS cermeHTam, nepeme-

waemMbiM U3 3aMbiKaloero cTteopa, npuceanBakoT gpyrme Homepa B Bnae

!
ij - ij + NCBo6 +Nm’ (68)
roe ij— HOBbLIN HOMEP CEermMeHTa npu NepeBode €ro B Y3rOBOW CTBOP;
N’rnj — HOMep j-T0 CerMeHTa B 3aMblKaloLleM CTBOPe npeblaywero yydactka

PEKN) C pasMeLLEHMEM NX B COOTBETCTBYHOLLEM MOPSAKE NO HANpPaBrEHUIO K
npaBoMy Gepery Bcrnepg 3a CerMmeHTamu, 3aHATbIMU MCTOYHMKOM BELLECTBA.

B cnyyae cbpoca CTOYHbIX BO4 B BMAE pPaCCEMBAKOLLErO BbIMycka C
pacxo4oM, CYLLECTBEHHO BIMSIOLMM Ha pacxon peku Hmke cbpoca, cTBOp
cbpoca Takke cunmTaloT y3noBbiM CTBOPOM. [1pn 9TOM yumTbiBatOT 0OCOHGEHHO-
CTV pa3MEeLLeHNs B pycrie pekn CEerMeHToB npeobpa3oBaHHOrO paccenBato-
LLlero Bbinycka B 06bl4HbIN CHpOC.

Uncno Takmx cermeHToB N, 3aHATBIX NpeobpasoBaHHbIM COPOCOM C

OAVHAKOBOW KOHLIeHTpaumen CCT ycry» B HOBOM yCIIOBHOM y3MOBOM CTBOPE,

PACrOnOXEeHHOM HMXKE Y3MOBOro Ha pPacCTOSAHWM HayvanbHOro CMelLeHus!
pacceBaloLLLero copoca CTOYHbIX BOA, COCTaBUT

N :M , (69)

QCG 1)
roe Qc(i 1)~ pacxopf pe4yHon BoAbl B O4HOM CEerMeHTe npeablayLiero yyacT-

Ka peku, onpegensieMbli aHanorn4yHo ykazaHHomy anga copmyn (50)-(52).
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Mpy HanNU4MM B Y3rOBOM CTBOPE M3MEPEHHOro PaKTUYECKOro pacxoaa

peuHoin Bofbl Q, tair NapaveTp QCi YTOYHSOT C UCMofb3oBaHNeEM dop-

Mysbl (52).

3HayeHne napametpa N, nony4eHHoe no dpopmyne (58) nnu (69), ok-
PYyrnsitoT OO Lenoro Ymcna (npy npuHATBIX YCNOBUAX BblAENEHUS Y3r0BOro
CTBOpaA B pYyCrie pPeKn BIIMSHME TaKOro OKPYrieHus Ha obwun pacxoq npu
CNOXEHUN pacxodoB BOAbl BO BCEX CErMEHTaX y3r0BOro CTBOpa COCTaBUT He
bonee gecATbIX NPOLEHTA).

Yncno cermMeHToB B CEYEHUN PEKMN B Y3NI0OBOM CTBOpPE, 3aHATLIX Henpe-

O6pa3OBaHHbIM paccensaroinm C6pOCOM Nm , AOJMKHO 6bI1N10 Obl COCTaBUTb

9
Npp ==—0— | (70)
ci -1)

Yuncno cerMeHToOB B 3aMblKaloLEM CTBOPE BbILLEPACMONIOKEHHOMO y4a-
CTKa, KOTOpble crieayeT UCKNIOYNTb U3 pacdeTa nNpu nepeHoce B HOBbLIN y350-
Bov cTtBOp N, OyAeT paBHO (3Ta YaCTb CErMEHTOB B CEeYeHUN pekn bbina

3a,D,e|ZCTBOBaHa B HA4YaJibHOM pa36aBﬂeHV|V| CTO4YHbIX BOﬂ,)
Nick =Nm =N - (71)

O0Lee 4yncno cermeHToB NBi B HOBOM Y3/10BOM CTBOpe OyaeT paBHO
NBi < NB,\i_1)—chr<)+Nm . (72)

NcknoveHne nony4eHHoro Yncna cerMeHToB no goopmyne (71) B 3ambl-
KaloLwem CTBOpe MpeablayLlero ydyactka pPeKkn BbINOSTHAT Mo CTOpOHaM OT
BEPTUKaNN, pacrnosioXXeHHOW B cepenHe MEeCTOMNOSIOXEHNSA pacCcenBaoLLEero
BblMyCKa CTOYHbIX BOA B 3aMblkalolwemM cTBope. B cnyyae HeyeTHoro ymicna
MCKMNIOYAEMbIX CErMEHTOB HEYETHbIN WUCKMNIYaeMbll cermeHT 6epetca um3
CErMeHTOB, PacnofIOXXEHHbIX NO HanpaBfeHuto K bepery bnmxe K MecTty (Tou-
Ke) cbpoca CTOo4HbIX BOA (Touke Y., ). [1pn HanopHom Bbinycke ¢ bepera nc-

KntoYeHne nony4yeHHoro no dpopmysne (71) ymcna peyHblX CErMeHTOB, ydacT-
BYIOLLMX B Ha4YanbHOM pasbaBrieHnn CTOYHbIX BOA, NPOBOAST OT Toro 6epera,
roe pacnosioXeH HanopHbln Bbinyck. OcTaBlUMecsa Mnocrie UCKIYEeHUs cer-
MEHTbl B 3aMblKalolleM CTBOpe npeablayLlero peyHoro yyacrtka nepeHyme-
POBbLIBAOT M MEPEHOCAT B YCIOBHbIA Y3II0OBOW CTBOP C COOTBETCTBYHOLLMX
CTOPOH OT CErMEHTOB, 3aHATbIX PaCYETHbIM YCIOBHbLIM COpocoM no opmy-
nam (61)-(66). O6wunn pacxoq pekn B YCNOBHOM y3510BOM CTBope OyaeT pa-
BEH CyMMe pacxooB B MOMy4YEeHHbIX CErMEHTax B 3TOM CTBOpE.

[na onpegeneHns npMBeAeHHON (YCNOBHOW) KOHUEHTpaumn BeLlecTBa

B CTO4HbIX BoAax C__ yon Mr/AM°, B CTBOpE HayanbHOro CMeLLEeHUst Hanop-

HOro nin paccenmBarowiero Bbinycka CTOYHbIX BO (B cerMeHTax, 3aHMMaeMbIX
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npeobpa3oBaHHbIM paccenBaloMM COPOCOM CTOYHbIX BOA B YCNOBHOM
CTBOpE) ucnonb3oBaHa copmyna
Cn-C..
m - =Kjr
CCT,\ycn" CKjr * n, ’ (73)
rge CKjI'_ KOHUEHTpauuna BewecTtBsa HernocpeacrBeHHO Bbille MeCTa Halop-

HOro MNM cepeanHbl paccenBartoLLIEro BbiMycka CTOYHbLIX BOJ B 3aMblKatoLLIEM
CTBOpE MpeblAyLLEro pe4Horo yyactka, mr/am>;
C,;, — KOHLEeHTpauua BellecTBa B HaMOPHOM MMM paccevBaloLleM Bbl-

nycKe CTOYHbLIX BOA, Mr/AM>;
N, — KpaTHOCTb Ha4vanbHOro pasbaBrieHus CTOYHbIX BOA, NONy4YeHHas
no doopmyne (25).

Ha 3akntountenbHoM aTane pacyeTta no AaHHbIM, NOMyYeHHbIM ANns y3-
NOBOrO CTBOPa PEKW, onpeaerieHne KOHLEHTpaUui BellecTBa AN KaXKaoro
HUXXepPacnonoXXeHHOro BblaerneHHoro K-ro KOHTPOMBHOTO CTBOPA B NpeAenax
i-ro y4acTka peku ocyLLecTBASAOT No popmynam™:

a) 6e3 yyeTa cyMMapHbIX KOIPPULMEHTOB CKOPOCTN CAMOOUNLLIEHNS

NDC ch
Cik =Cmint Z~Con=Cpin) Wokjn* 2 ~Crmn—=Cpriin) Wi (74)

6) c yquOM camMoouYuLLieHns B dhopmyne (74) 3aMeHAIT napameTpbl

C . HaC Cyp Ha Cppy W Con Ha C KOTOpble onpeaensoT no

min min pn >
dopmynam (75), (76), (77):
=Cormy HCrnin~ Copay ) P (KepTyn) (75)
n* = Conpy HCpn- Copy ) X0 (KT, (76)
Cm =Crngy *(Cm- Crpngy ) X0 Ksmlir), (77)

roe CJ.K— KOHLeHTpaumsa BewecTBa B j-On BepTukanu (cermeHte) B K-m 3a-

JaHHOM KOHTPOJIbHOM CTBOpPE rnepen BbllMyCKOM CTOYHbLIX BO,

Cmin — MUHUMalribHaa KOHUeHTpauusa BeLleCTBa B Yy3JIOBOM CTBOpE U3

BCEX UMetoLLMXCS, Mr/am>;
Npc — YMCMO CErMEHTOB B y3rOBOM CTBOpE, 3aHATLIX PEYHLIMW BOAa-
MU, MOCTYNMBLUMMM C BbILLEPACMONOXEHHOTO Y4acTKa PeKu;

D [laHHbIM Noaxo4 pelleHus 3adadun rno onpeaeneHnto N3MEHEHUs KOHUEHTpauumn
BelllecTBa No ASfiMHE BbIOENSEMOro y4yacTtka peku npu Hammvyuuu psiga UCTOYHUKOB 9TOrO
BellecTBa ncnonb3oBaH B P 52.24.811.
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Cpn — KOHUEeHTpauund seuwlectBa, Noctynmellero C Bblillenexawero yda-

CTKa peKn B N-N CErMeHT y3J10BOro CTBOpa, MF/,EI,Ms;
llJijn - KOS(*)(*)VILI,VIGHT cmelweHna B N-M CerMeHTte y3J/10BOoro CcrtBopa,

CBA3aHHOIo C pe‘-IHOI7I BOAOM BblLLEPACNONTOXKEHHOIO y4acCTKa peKu, pacCyun-
TaHHbIW ANs j-OVI BEPTUKAI KOHTPOJIbHOIo CTBOpPAa,;

ch — YNCI1I0 CEerMeEHTOB B Y3J10BOM CTBOpE, 3aHATbIX M-M UCTOYHUKOM

BeLLecTBa;
C,y — KOHLEHTpauusa BeLlecTBa, NOCTYNMBLLErO OT M-F0 UCTOYHMKA B

N-N CEermMeHT y3510BOro CrtBopa (B Ciiydae paccenmBarwwero BblllyCKa
- 3.
Cmn - CCTAyCﬂ )1 Mr/ﬂM )

L|Jijn - KOSd)d)I/ILI,I/IeHT cMmelleHna B Nn-Mm cermMeHTte y3J/10BOro CtBoOpa,

CBA3aHHOIo ¢ m-mMm MCTOYHMKOM BeELLECTBA, paCC‘-II/ITaHHbIIZ ansd j-Ol7| BEPTUKA-
JIN KOHTPOJ1IbHOIO CTBOPA,

Cp(nz) — KOHUEHTpauuAa BewlectBa, MOCTYyrNMnBLLUEro C BbllesiexXallero

ydyacTka peku B y3roBOW CTBOP, A0 KOTOPOW peanbHO MOXET MPOUCXOAUTb
CHWXEHWNEe ero coaepXaHus B Bofle BOJOTOKA Ha PeYHOM y4acTKe HUXKe pac-
CMaTpUBaEMOro y3rioBoro cTeopa, Mr/am>;

MpnmevaHmne — Ecnv Ha NnepBOM i-M yyacTke peks B (POHOBOM CTBOpE BblaeneHa
3arpsi3HeHHasi CTpys, TO OHa paccMaTpuBaEeTCs Kak cOpoC CTOYHbLIX BOA B Y3NOBOM CTBOPE
N COOTBETCTBEHHO B chopmyne (74) ans Hee MCNONb3yTca 0603HaAYEeHUs] aHanormyHble
0003Ha4YeHNsIM B TPETLEM CriaraeMom 3Ton hopmynbl. Kaxkabin n- cermeHT (MCXOAHbIV TO-
YeYHbI UCTOYHWK BELLECTBa) B Y31I0BOM CTBOpe OyaeT MMeTb CBOE pacnosioxeHue (CBOH

KoopauHaTty cuuTtas oT nesoro bepera) yn no wupuHe pekn. CyMmmapHbIi KO3IMUUNEHT

CKOpPOCTM CaMOO4ULLIEHNA ONA pacCMaTpuBaemMoro BelwecTsa, npuwiealuero B KOHTpOJ'IbeII?I
CTBOp C peqH0|7| BOZOW U C BOAAMM UCTOYHNKA MOXET UMETb pa3nnyHble 3Ha4YeHnA.

Ksp — rapaHTUpOBaHHbIN CyMMapHbIA KO3 (PULMEHT CKOPOCTHN CaMo-

OYMLLEHNA BeLllecTBa, NMOCTYNMBLLErO C BbilLenexallero yyacTtka pekm B y3-
nosow cTeop, 1/cyT;

Cm(nz) — KOHLIEHTpaLus BellecTBa, OOHaPY>XEHHOIr0 B M-M UCTOYHUKE,

0 KOTOPOW pearibHO MOXeT MPOUCXOLUTb CHKEHMNE ero CoAepXXaHusa B BoAe
BOJOTOKA HA PEYHOM Y4aCTKe HUKe 3TOr0 MCTOYHMKA, M/aM>;

Ksy — rapaHTMpoBaHHbIi CyMMapHbIi KO3pULMEHT CKOPOCTU camo-
OuMLLIEHMST BeLecTBa, MOCTYMNMBLUErO0 CO CTOYMHbIMW BOAaMW M-TO MCTOYHUKA,
1/cyT;

TKkm — BpeMsa nepemMeLleHns BOOHbIX MacC OT MECTOMNOSIOXEHNA UC-

TOYHMKa BeLleCcTBa 40 KOHTPOSbHOro cteopa (B dpopmynax (75)-(77) ot yano-
BOro O KOHTPOSBLHOIO CTBOPA), CYT.
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[[apaHTUpoBaHHblE CyMMapHble KO3IMULMEHTbI CKOPOCTU CaMOOuyu-
LLleHNsa BellecTBa Ksp, Ksm CnepyeT ucnonb3oBaTb ANt pacyeToB TOSMLKO B

TOM Ccry4ae, eCnv OHM NOofyYeHbl MO AaHHbIM HabMAEeHWIA Ha paccMmaTpu-
BaemMoM BOAHOM obbekTe. Cnocobbl onpeaeneHna cyMmMapHbIX Koadduum-
€HTOB CKOPOCTW CaMOOYMLLEHNS XMMUYECKMX BELLECTB NO pe3ynbTaTtam Ha-
TYPHbIX HAONOAEHU MOXHO HanTu B [18].

HasHayeHue 4MCneHHbIX 3HavYeHUn napamMmeTpoB Cp(nZ) ) Cm(nz)

nmeet 6onblloe 3HadeHne. Kak npaBusiio, OHW OOSMKHbI HasHavyaTbCa B pe-
3ynbTaTte aHanu3a KadecTBa peyvHblX BOO Ha BCeM paccMaTpuBaemMoMm i-m
y4yacTKe U ObITb HUXE UMW paBHbIMWN KOHLEHTpaLum Cmin.

MapameTp Wyin ANS KaXO0W |- BepTUKann B KOHTPONbLHOM CTBOpe (an4
N-X YCIIOBHO TOYEYHbIX BbIMYCKOB, XapakKTepusylLlmx copMmpoBaBLleecs
cogepxaHune BellecTBa B peke B y3riOBOM CTBOpe, — 3TO OygeTt napametp
Wokjn: ANS N-X YCMOBHO TOUEUHbIX BbINYCKOB, XaPaKTEPU3YIOLMX B Y3NOBOM

CTBOPE MCTOYHUK BeLLeCcTBa, — 9TO ByaeT napameTp mean) onpenenstT no
doopmyne

2 *
_ Qg (ij_ynj Ukm
LIJKJn_ZH* Trv* D* U* L exp _4Y~k D* L +
Kmx Dme yKm “Km ~K Dme yKm~K
2 * * 2 *
(ij+yn) Ykm (ZBKm_ij_ynj Ykm
+| exp o DL +exp | — 4V* o L +
Y
Dme yKm~—K Dme yKm~—K
(—28* Yty ) u,
+exp | — 4KT ?)* nL Km |1,
Y
Dme yKm ~K
2B, Y. Y jZU* (—ZB* Vi Y )Zu*
+exp _( Zm* KIJ:)* nL Km rexp |- Kin Kj* n’ “Km | (78)
Y 4 D L
Dyxm VKM K YDme yKm “K

roe QCi — pacxof BoAbl B CErMEHTe Y3r0BOro CTBOPA; MpU HaNmM4yum oTKop-
PEKTMPOBaHHOIO pacxofa B CermeHTe y3nosoro cTeopa napametp Q. 3ame-

, -
ci’
ij— pacnonoxeHuve j-n Beptukanu (ueHtpa cermeHTa) B K-M KOHTpOrib-

HstoT Ha QL , MP/c;

HOM CTBOPE Ha pacCTosiHUK OT NneBoro bepera, M;
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Yy, — pacronoxeHue cepeauHbl N-ro cermeHTa B y3fioBOM CTBOpe (ans

HaMoOpPHOro WMNU paccenBalwero cobpoca - B CMELWEHHOM HOBOM Y3710BOM
CTBOpE) OT neBoro bepera, Mm;
*

*

Yp — MonpaBoYHbIN KOIMPULIMEHT ANA napameTpa Dme (no ymon-
yKm
YaHWIO MPUHUMAETCS pPaBHbIM eANHULE);
Dme — CpefHeB3BEeLLeHHOe 3HaveHue KoadpduumeHTa nonepevHoun

ANCNEePCUM Ha y4acTKe peku Mexgy m-M UCTOYHWKOM BeLLeCcTBa U KOHTPOIib-
HbIM CTBOPOM, MZ/C;

L« — pacctosiHue mexay y3noBbiM CTBOPOM U K-M KOHTPOSbHbIM CTBO-
pOM, M.

Obsa3aTenbHbIMM YCNOBUAMU UCNONb3oBaHusa dopmyn (74), (78) ssna-

l0TCA cneayoLme:
— ecnu B pesynbTaTe pacyeTa 3HayeHue CJ.K oKasarnochk 6orblle Mak-

cumanbsHoro u3 3Hadennn C,,, mim C,,, 10 C, NpvpasHMBaeTCsA BonbLue-

pn:
MY M3 3TUX MaKCUMarbHbIX 3HAYEHWIA;
— ecnu (6e3 yyeTa cyMmmapHbIX KO3 OULMEHTOB CAMOOUMLLIEHUS)

N
pcC
dmCm +QCG 1) > Con

CJK(m ax) = Om +Q;

: (79)

TO BO BCEX j-X BepTuKkansix B paccmatpvBaemMoM K-mM KOHTPOSNbHOM CTBOpe
(3oecb umeeTcs B BMAY HanuumMe yCnoBui NPaKTUYECKN MOMHOINo CMeLLeHUs

pPEe4YHbIX N CTOYHbIX BOLI,)
N

pc
c AmCm+ X CpnQ
K = ,
) Om+2Q;
— MakcumarnbHasa KoHUeHTpauusa BellecTBa K-M KOHTPONbHOM

(80)

A Cirax)

CTBOPE PEKMN HMXKE MCTOYHMKA BELLLECTBA B Y3NTOBOM CTBOPE;
C,;, — KOHLIeHTpaLms BeLlecTBa B M-OM UCTOYHMKE;

Npc— 4YMCNO BblAENEHHbIX CErMEHTOB Ha NpeablayLleM nepen paccmaT-

pYBaeMbIM Y31T0BbIM CTBOPOM PEYHOM y4acTKe.
Bo Bcex cnyyasix, cnegyet npuHUMaTh, YTO L|Jan =1, ecnu B pesynbTa-

Te pac4yeToB no gopmyne (78) 6yaeT MMeTb MECTO yCrioBue
Wkjn =1 . (81)

[Mpn pacyeTax ¢ y4eTOM CyMMapHbIX KO3(PMPULMEHTOB CaMOOUULLEHNSA
B popmynax (79), (80) crnenyet npoBeCTU COOTBETCTBYIOLLINE 3aMeHbl Napa-
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metpa Cpp, Ha Cpn*, n Cpp Ha Cmn* cornacHo ¢opmynam (76), (77). B

cnyydyae Hanumuusi n3MepeHHoro (akTM4ecKoro) 3HadeHusi pacxoga PedHoOM
BOObl B Y3IIOBOM CTBOPE BbINOSHAIT YTOYHSIOWME pacyeTbl napameTtpa

ch _4y 0 dopmyre (52), a napametp Q, , 3aMeHsItOT Ha napameTp Q;_1

no goopmyne (56).

6.5 B cniyyae nocTynsieHnMs paccMaTtpMBaeMoro XMMMYeCcKoro BeLecT-
Ba BHYTPMW BbIOENEHHOrO i-ro yyacTka pekn ¢ Bogamu HebOombLIOro nNpuToka
MM co cOPOCOM CTOYHBIX BOA C HEDOMbLUMM PacxodoM pacyeT U3MEHEHUs
cogepXxaHnsa BeLlecTBa BHWU3 MO TEYEHUIO PEKWM BbIMOMHAT C y4eTOM cre-
ayrowmx ycnosun. CermeHTbl, ob6pasyemble MICTOYHUKOM BeLLecTBa, YCIOBHO
pasmeLlaloT B COOTBETCTBYHOLLEM MecTe (CTBOpe) pycna peku 6e3 nameHe-
HWA ero napameTpoB. [lanee BHU3 MO TEYEHUIO PEKN OMS KaXKO0ro BblOereH-
HOrO KOHTPOJSIbHOIO CTBOPAa pacCYMUTbIBAKOT CPpeHEB3BELLEHHbIE XapaKTepu-
CTUKM pycna pekn C y4eTOM ANNH BblAENEeHHbIX MOAy4acTKOB C pasHbiMU
MOPOMETPUYECKMMU  XapaKTepUCTMKamMM cornacHo dopmyne (43) (npu
MNOMMHOM OTCYTCTBMM BblAENEHHbIX MOAYYaCTKOB WCMOMb3YTCA napameTpbl
pycna peku B BEPXHEM Y3/I0BOM CTBOPE paccMaTpMBaeMoro yyacrtka).

MpumevyaHne — PaccenBarolime BbiNyCKU CTOYHbIX BOA C HEGOMbLUMM pacxogom
npeaBapuTenbHO NpeBpaLLalT B YCIOBHbIE COCPeaOTOYEHHble COPOCHI C UCMOMb30BaHK-
eM cpopmyn (22) - (32).

[Ana pacyeTta kKO3 PUUNEHTOB CMELLEHUS L|JKJ. KaXkablh M- UCTOYHMK

paccmaTpvBaeMoro BellecTsa pa3buBatoT Ha onpeaeneHHoe YMCro YCIOBHO
TOYEYHbIX BbIMYCKOB (B BMOE CErMEHTOB B pycle peku B CTBOpPE BrafeHust
9TOro UCTOYHKMKA), obLiee uncno kotopbix Ny, onpeaenstoT no dopmyne

N, =8 Om_ (82)
B;-Hj;-u,
rae napameTpebl B;, H;, U; ABNAITCA CPeAHEB3BELUEHHbIMU 3HAYEHUAMN B
3aMblKaloLLEeM CTBOpPE BbiLLenexallero nogyyacrka peku (ecnm TakoBown Bblae-
neH) nepen cbpoCoOM CTOYHbIX BOA (UNW BNnageHWeM nputoka) Unu aHadyeHusamu,
YCTaHOBINEHHbIMW B Y3I10BOM CTBOpE paccMaTpuBaemoro i-ro y4acTka peku;
Ng — 4Mcno cerMeHTOB B y3MOBOM CTBOPE PacCMaTpmBaeMoro i-ro y4acT-
Ka peku (4ns NepBoro yyacTka - YUCI0 CerMeHToB B (OOHOBOM CTBOpe, ANnd ApYy-
MMX Y4aCTKOB — YNCMO CErMEHTOB B COOTBETCTBYIOLLIEM Y3ITOBOM CTBOpPE).
Bce 3HayeHua N,,, onpegensemble no dopmyne (82), cnegyeT okpyr-

NATb A0 Lernoro ymcna.
PaccTosiHne B ceuyeHun peku oT reBoro bepera 0o cepeaunHbl KaXaoro
N-TO YCMOBHO TOYEYHOTO BbIMYCKA Y =~ BBLIMUCIISIOT C UCMOMb30BaHWeM crie-

ayowmx popmyir.
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PacctosiHne oT nesoro 6epera Ao cepeauHbl NEPBOrO YCNOBHO TOYeEY-
HOTO BbIMyCKa M-rO UCTOYHNKA BELLECTBa Y |, M, OyneT paBHO

yp:ym—O,SB& Nmt1) . npu y_ <0B;, (83)
rge ym — pacCTodHne OT JeBOoro 6epera OO0 M-ro NCToOYHMKa BeELEeCTBa,

Npw BbiNyCcke HEMOCPEACTBEHHO C fieBoro bepera Y= 0, c npaBoro bepera —

*
ym: Bs, M (3,El,er YCIMOBHO MPUHUMAETCA, 4TO C6pOC M-ro NCTOYHMKa Npo-

NCXOOANT KaK Obl B O4HY TOYKY CEYEHUSA PEKN C NocneayrLlwmnM paclinpeHnem
3arpA3HEeHHON CTPYU MO LUMPUHE PEKU, T.e. 3arps3HEHHbIN NOTOK OT UCTOYHU-
Ka BellecTBa Kak bbl pa3BopaymBaeTcsa Ha 90 rpagycoB U, ecnu Y= 0, 1O
1-n cerMeHT NoToKa CTOYHbIX BOA, YCIOBHO ByaeT HaxoauTbCsa B 1-M cermen-
Te peku y nesoro 6epera, a nocnegHui, COOTBETCTBEHHO, B N - M);

B.— WwuprHa ogHOro cermeHTa B y3110BOM CTBOPE, M, paccHuTbIBaeTcs
no coopmyne

*

Bs )
NBi
roe B3 — CpefHeB3BeLlleHHOe 3HayeHue LWUPUHbI PeKn Bbille paccmMmaTpu-

BaemMoro MnCto4yHmKa BelLlectBa (eCJ'II/I €CTb Takune ﬂ,aHHbIe) UM LWNpmHa pekKkn
B BEPXHEM Y3J/10BOM CTBOpPE 3TOro y4acTKa, M;

Ecnu okasanocb, 4To Yo <B;., TO NnpuHumatoT
yp =0,5B . (85)

PaccTosiHMe B cedeHun peku oT NeBoro 6epera Ao cepeanHbl KaXaoro
N-ro, Ha4MHas Co BTOPOrO, YCMOBHO TOYEYHOO BbiMycka Y , M, M-T0 UCTOY-

Bc = (84)

HUKa paccMmaTpmnBaemMoro XxmMm4eCckoro seLlecrtea CoCTaBuUT
Yn =Y, +N;Bc. (86)

rae Ni — Homep ouepeaHoro ycrosHo ToyeuHoro c6poca n3 nx obLLEro Ko-

nuyectBa N,.

Ecnu cOpoc MCTOYHMKa BeLLEeCTBa OCYLLUECTBMNSETCS B YacTb CEYEHUs
pekun 6nmke Kk npaBomy Gepery peku, T.e. B COOTBETCTBUN C YCIIOBMEM

y_>05B, (87)

TO paccTosiHue yp , M, OT neBoro 6epera 4o cepeauHbl NEPBOro YCroBHO TO-

4YEeYHOro UCTOYHUKa 0 CepearHbl NepBOro YCNOBHO TOYEYHOro M-ro UCTOY-
HMKa paccyuTbiBaloT No dopmyrne

yp=ym—B;(N _+0,5) (88)
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PacctoaHue ot nesoro 6epera [o cepeanHbl N-ro, Ha4YMHasa co BTOPOTo,
YCIMOBHO TOYEYHOro BbIMyCKa M-TO WCTOYHMKA, PaCMONOXEHHOro 6rnuxe K
npasomy bepery Y . M, onpeaensioT no dopmyne (86).

Pacxon BoAbl B OAHOM YCIOBHO TOYEYHOM BbINycke (pp, M°/C, M-ro
WCTOYHMKA BLIYMCTIAIOT MO dhopmyne

q
_'m
9Ynn = N, (89)

MpumevyaHune — KoHuUeHTpaums BeLlecTBa B KaX4OM YCNOBHO TOYEYHOM BbIMycke
M-ro UCTOYHUKA cunTaeTcs oanHakosow, pasHoit C,.

PacueT koapdumumeHTa cmeleHuns L|JKJ. BOJ M-ro UCTouHuKa B K-M KOH-

TPONbHOM CTBOpPE B |-ON BepTUKanM Ha paccMaTtpuBaemMoM i-M ydacTke Bbl-
NOJSTHAKT No hopmyne

Nm
W =2V , (90)
J Ny
J
roe Nm — obLee Yncno CermMeHToB, 3aHMMaeMbIX M-M HEOONbLLUUM UCTOYHU-
KOM paccMaTpmBaemMoro XmnMm4ecKkoro seliecrtBa B pyclrie peku.

2 «
- 9mn exp| — (yfj_yn*) Ykm .
" 2H,  [my, Dl u. L 4y, D L
Km\/ YDme yKm “Km “Km Dme yKm™Km
2. * 2, *
i + U 2Bym - YKi - U
+exp| — ({Kj Yn*) Km +exp _( Kr:] ij* Ynj Km .
4\(Dme Dykm Lkm 4VDmeDmeLKm
[_ZB*Km —YKj +ynj 2Ukm (ZB* ~Yii +Y )Zu*
+exp| - * _ + exp| -~ km K _Tn) Km),
4YI:)me Dme Lkm 4YDmeDmeLKm

* 2 *
2By —YKi — Y )2U
rexp _( Km —YKj —Yn) " UKm

* * (9 1)
4YDme DyKm Lkm

MpumMmeyaHne — 3Be3aoyka y napaMeTpoB, XapaKTepU3YIOLIMUX PYCro peku, 060-
3HayaeT, YTo OHM BepyTca Kak cpeaHeB3BeLUEHHblE C Y4eTOM BblAeNeHHbIX No Mopdo-
METPUYECKUM XapaKTepUCcTMKaM Noayd4acTKoB PEKMU.

Ob64aszaTesnibHbIMK YCIOBUSIMU UCNOSb30BaHUs popMysbl (91) aBnsatoTcA

cnegywuimne: eciim Yy > 1, TO cneayet npuHnMmaTb Y =1; ecnn B pe-
N, n,, .
Kij Kij
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3ynbTaTte pacyeTta B 3aJaHHOM CTBOpEe MaKCMMalsibHOE U3 BCEX 3Ha4YeHUn
l.|JKj COOTBETCTBYET HEPABEHCTBY

Y < i (92)
Kj(max) By Him Y km

TO NPUHMUMAETCA, 4YTO AOJ1A BCEX 3Ha4YeHun l.|JKj B 3TOM CTBOpE U OpYyrmx Hu-
xXeJnexawmx 0o ovepeanHoro y3sioBoro cteopa
LIJKJ - B* H* * ' (93)
Km' " Km v Km

Mcnonb3ys nosiydeHHble 3HaYeHus L|JKJ,, paccYnTbIBAOT KOHLEHTpauum
BELLeCcTBa B KaXaoW j-n BepTukanu B K-mMm KOHTPOSIbHOM CTBOpE CKJ., mr/gm>,

HWKe paccMaTpuBaeMoro M-ro MCTOYHMKA Ha OCHOBE paHee MoSly4YeHHbIX
AaHHbIX ONA 3TUX BepTuKanen B CBA3U C BIMsiHUEM (DOHOBOIO coaepXxaHnd
BellecTBa N BANAHNA COPOCOB 3TOrO BELLECTBA OT LPYrUX BbllLenexalimx
MCTOYHMKOB MO oopmyrie

*

* -KemT
Cy;=Ci*[Crmnzy *C m—C Je KM —Cply (94)

m(nz m(nz)

roe C;‘(J. — KOHLEHTpauna BellecTBa B |-U BepTUKanuM B paccMaTpuBaemMom

K- M KOHTPONBbHOM CTBOpPE HWXE M-r0 UCTOYHMKA cdopMmpoBaBLUasiCs 3a
cyeT BNUAHNA DOHOBOM KOHLIEHTpaALMM U CYMMapHO OT Kaxgoro npenbigy-
LLIero MCTOYHMKA BELLIECTBA HA pacCMaTPUBAEMOM i-M y4acTke peku, mr/am°.

MpumeyvaHune — MNpeanonaraeTcs, 4YTo Cm(nz) < Cpp; NO yMONuaHuio npuHuma-

etcd, Yto C =0.

minz)

[MocnepoBaTeribHble pacyeTbl KOHLUEHTpauMM BelecTBa Mo yyacTkam
pekn no popmyrnam (44) — (94) npmBOAAT K NONYYEHUIO UCKOMOM KOHLEHTpa-

UMM BellecTBa CKJ. =C qoxB 3agaHHOM ang nepecyeta OOHOBOM CTBOpE ne-

pen paccMatpuBaeMbiM (3ai@HHbIM) BbINMYCKOM CTOYHbIX BOJ, PacCrnosiOXeH-
HOM B COOTBETCTBUM C BOOAHOCTbIO PeKU Ha paccTtosiHum 0,5 nnum 1 KM Bblwe
cbpoca. lNpn HanuMuum B CEYEHUM KOHEYHOro (POHOBOrO CTBOpA OTMIMYalo-
LLMXCA OpYr OT Apyra KOHUEeHTpauun BeLllecTsa CKJ. (Hannune cTpymHoWn 30-

*

®,x

MpumMmeyaHue — [Ana pacyeTta v NOCTPOEHUS NMPOAOSILHOIO NPOMUIS N3MEHEHUS
KOHLIeHTpaumu BellecTsa No ANIMHE BCEro BblAEMNEHHOro yyacTka pekn pyKoBOACTBYHOTCS
P 52.24.811.
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7 lMopspgok 3anpocoB M OTBETOB 00 YCrOBHbIX (POHOBbIX
KOHLeHTpaLuaX XMMNUYECKUX BelecTB

7.1 B cootBeTtcTBMM C [3] NpOeKTHaa wunu gpyras 3anHTepecoBaHHas
opraHmsauusi, KOTopon Ans HOpMMPOBaHUA cOpoca CTOUHbIX BOA UMK pelle-
HUA OPYrMx BOLOXO3SANCTBEHHbLIX BONPOCOB Heobxoaumbl cBefeHust o6 yc-
NOBHbIX (POHOBbLIX KOHLIEHTPAUMUAX XUMUYECKMX BELLECTB B OnpeaesieHHOM
CTBOPE PEKMN UK BEPTUKANM BOLOEMA, MOXET HanpaensaTb 3anpoc B noase-
aomMmcTBeHHoe yypexaeHne Pocrugpometa (PIBY «YI'MCy», ®I'bY «LIIMCy),
pacnosioXXeHHOEe B UHTEPECYEMOM PETNOHE .

7.2 B 3anpoce 06a3aTenbHO yKasblBatoT:

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

- NpuyMHa 3anpoca (NPOeKTUPOBAHUE HOBbLIX UM PEKOHCTPYKLUMS CY-
LLIECTBYIOLLIMX OYUCTHBIX COOPYXEHWUN, pa3paboTka npoekTa npeaenbHo [0-
nycTumoro cbpoca CTOYHbIX BOA WMAWM HOPMaTMBOB OOMYCTMMOrO MpuBHOCA
BellecTBa Ha BOOOXO3ANCTBEHHbIN y4aCcTOK peku, nepeHeceHne MecTornoso-
XeHus cbpoca CTOYHbIX BOA M Ap.) C yKa3zaHMeM HanMeHOBaHNSA OpraHu3aumm
NNn NpegnpusaTus, Onga KotTopblix TpebyeTcs paccunTaTb YCNoOBHbIE (DOHOBbLIE
KOHLEHTPpaLMN XUMUYECKNX BELLLECTB;

- HasBaHWe BO4OTOKa UNn BogoemMa U TOYHOEe MECTOMOSIOXKEHME Ha HEM
CTBOPOB MNN BOAOXO3ANCTBEHHOrO yvacTka, Mo KOTOpPbIM 3anpallnBaloTCs
cBeeHns 006 YyCnoBHbIX POHOBbLIX KOHLIEHTPaUUAX XMMUYECKUX BELLECTB;

- nepevyeHb BeLecCTB, AN KOTOPbIX HYXHO paccyuTaTtb yCnoBHble dO-
HOBblE KOHLIeHTpauuu.

C uenblo paccMOTPEHMA U aHanusa BCEN UMEIOLLENCS UCXOOQHOW WH-
dopmaumnmn ana pacyeTta YCNoBHbIX (POHOBbLIX KOHLEHTpaLMin BeweCcTB 3auH-
TepecoBaHHbIE OpraHM3aunm MoryT nepefaTtb C 3anpocom 06 yCroBHbIX ¢o-
HOBbIX KOHLEHTPaUMAX MMEKLMECa B UX PacnopskeHnn cOBCTBEHHbIE pe-
3ynbTaTtbl MOPOXMMUYECKNX HaONIOAEHUN Ha paccmaTpyuBaeMOM BOAHOM
o0bekTe ¢ ykazaHnemM MeCTOMNOooXeHus oTbopa npob BoAbl U UCMNOSb30BaH-
HbIX METO0B XMMUYECKOro aHanunsa.

7.3 PacyeT ycrnoBHbIX (POHOBbLIX KOHLIEHTPaLUU XMMUYECKNX BELLECTB B
BOoAe BOAHOro obbekTta B NoABeAOMCTBEHHOM yypexaeHuu PocrungpomeTa
(PIrBY «YITMCx», ®I'BY «LIFMC») BbINONHAKT B COOTBETCTBUM C HACTOSALLMM
PYKOBOAALMM OOKYMEHTOM.

7.4 CBepeHuss 06 yCnoBHbIX (POHOBbLIX KOHLIEHTpaUMSX XUMUYECKNX
BELLECTB BblJalOTCH B Te4eHWe Mecsua Co OHA NosfydeHus 3anpoca.

Mpn HeobxoaMMOCTU NpPOBeAEHMS] OOMOMNHUTENbHbLIX HabnaeHUn Ha
BOOHOM OObEKTE CPOKM Bblgaym cBefeHUn 06 yCroBHbIX (POHOBBLIX KOHLEH-
Tpaumsix XMMUYECKNX BELLECTB, a Takke BOMNPOCbl (PHAHCUPOBAHUSA OpraHu-
3yemMblx paboT cornacoBbIBaOTCS OpraHu3aunen-3akasymkoM C COOTBETCT-
BYHOLLUMM nogpasgeneHmem Pocrngpomera.

7.5 Matepuarnbl ¢ pacyetaMn YCNoOBHbIX (POHOBbLIX KOHLEHTpauun Xu-
MUYECKMX BeLlecTB ans yctaHosreHna coorsetcteeHHo HOC v HOB peko-
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MeHOyeTca oopMnidaTe Mo opmam, ykasaHHbIM B rnipunioxeHusax E, XK.
[MpenctaBnsgemMble pesynbTaTbl pacyeTa yTBep)KaarTcsa HadvanbHukoMm Prby
«YI'MC» unu ero cpunuana.

Konnn BblaaHHbIX OOKYMEHTOB COXPaHAKTCS COBMECTHO C 3anpocamu
noTpebutenen o6 ycrnoBHbIX (POHOBLIX KOHUEHTpauuax B mopomeTtdoHae
OIrbY «YIMC» unun ero cdomnmana B TedeHWe gecatu net, marepuansbl, Ka-
calLwmecss YyCTaHOBNEHNA YCMOBHbIX (POHOBLIX KOHUEHTpauuMhn XMMUYECKUX
BewecTB ans HAB, — B TeyeHue 30 ner .

7.6 3anpockl U OTBETHI PEMMCTPUPYIOTCA B XKypHarne, COCTaBfeHHOM Mo
doopme, ykasaHHOM B npunoxexHunn 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 MONOXEHUAMMU
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 XUMWYECKUX BELLECTB MO AaHHbIM, MOJSIydEeHHbIM B CTBOpaX CUCTEMATUYECKUX
rMOPOXMMUYECKNX HabnogeHun.

[na paboTtbl ¢ nporpammon TpebyeTcs BBOA, pe3ySibTaTOB XMMUYECKOro aHa-
nn3a npob Boabl B OHOBOM CTBOpE (BepTukanu) BogHOro obbekta 3a uHTepecye-
MbI nepuog HabnoaeHun. Beoa AaHHbIX MOXHO OCYLWECTBUTb C NMOMOLLbKO Kna-
BMaTypbl NN UCNOMb3YSA cneumanbHbin hans, chopMmnpoBaHHbLIM ANA pacyeTa yc-
NOBHbIX POHOBLIX KOHLUEHTpaunn B MHopmauymoHHon cucteme «Imgpoxum MK» n
cogepxalumnm Heobxoanmyro nHopmMauuio.

[na BBOAA AaHHbIX C KrnaBMaTypbl NPOU3BOANTCS 3anycK NporpamMmbl B COOT-
BETCTBUM C npaBunamu paboTbl ¢ NpunoxeHnsamun B cpege Windows.

[Ana HopManbHOW paboTbl NporpaMmbl HEOHBXOOMMO NMPOBEPUTL (HACTPOUTb)
napameTpbl oTobpaxeHust yucen (cm. B K pasgenbl «[laHenb ynpaBneHus» -
«HacTponka A3bIKOBbIX MapamMeTpoB, NPeACTaBlEHUs YMCES], OEHEXHbIX eauHuL,
BpemeHn n gat». Ona Windows 10 — «[llaHenb ynpaeBnenusi/Macel, S3biK, peru-
OH/PervoHanbHble cTanHgapTbl/MIameHeHne opmaToB AaTtbl, BPEMEHU U 4u-
cen/JononHuTteneHble napameTpbl/Mucna):

— pasgenuTenb Lenon n opobHon YacTu Yyncna — gecsatmyHasa Touka;

— pasgenuTenbs rpynn paspsgoB — A0SHKEH OTCYTCTBOBATb;

— rpynnupoBKa Lndp no paspsgam — 4oSHKHa OTCYTCTBOBATb.

PekomeHayeTcs co3fatb Apriblk Ha pabodem 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.

MpumedaHune - [laHHyO nporpamMmmy Yalle BCEro UCMNonb3ylT ANA onpeaeneHus yc-
NOBHOM (POHOBOW KOHLEHTpaLMM Ha BOLOTOKaX (PEKU, KaHanbl), rae BaXHbIM SBNsSieTCs Bbiae-
NEeHne XapakTepHbIX CTPyn (KOHTPONbHOW U JOMNONHUTENBLHOW). B cnyyasix, koraa pacyeT Be-
AyT Ana opyroro Tmna BogHOro obbekta (03epa, BogoxpaHunuila, 6onota, npubpexxHble 30HbI
MOpeW), TO BblOENEHHYIO AN pacyeTa XapakTepHy 30HY BOOHOro o6bekTa, NpUBA3aHHYHO K
COOTBETCTBYIOLLEN (POHOBOW BepTuKanu HabnwogeHus, onsa eanHoobpasvs npefcraBreHus
dopM NporpaMmmbl YCIIOBHO CYMUTAKOT KOHTPOSBHOM CTPYeEMN.
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rBrifop ofbekTa pacyeTa
Crpym

" O6WMHA MaccHE -

I—
LI {~ KoHTponkHanA - I Ha'-leu'u:uln_::lI
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MNpog [ogkr Havano  FoHey, [ B 0D BV EMES iy

Koo WHrpeadert  PastepH. lMoabl

K.00pAHHATHEIE HOMEPS BEPTHIKaNEN
= G = NononHKTENsHE: -

I =1
KoHtponerof  JononHuTensHoN F.oHeu u 1
MNapw 3HAYEHMHI paAcX0A-KOHUEHTpaLMa

{~ W3 ofwera mMaccuea I ”
IMEHMTE rDJ:I.I:ll
™ W3 KOHTPOABHON CTPYH I

T Ws LONDAHWT eEHOMN

HnanuTe TEI'—IKHl

Pacuer |

PucyHok A.1 — (naBHasga aKkpaHHas popma nporpammel

HaxaTtne kHomnku «[1pobbi» NO3BOMSET OTKPbITb AKpaHHY0 opMy nporpam-
Mbl «B800 u KoppekmuposKka OaHHbIX M0 omoesibHbIM rpobam 800bl», NpeacTas-
NEHHYI0 Ha puUcyHke A.2 onda nocrefoBaTesibHOro0 3aHeCceHnsa MHopMaunn B Buae
pe3ynbTaToB aHanusa no oTAenbHbIM Npobam BoAbl. OTa bopma COCTOUT U3 ABYX
naHenewn: naHenb «/JaHHble meKywed npobbi» ONs BBOAA NapamMeTpoB Henocpen-
CTBEHHO Npobbl U naHenb «[aHHble uHepedueHmMoe8 mekyuwed npobsi» Ana BBoAa
AAHHbIX MO MHrpegueHTam, BXOAsSLWMX B COCTaB aTon npobbl. [ns BBOAA AaHHbIX
Ha 1-n naHenu cnegyeT ob6s3aTenbHO HaXaTb KHOMNKY «Hoeasi npoba» v 3aTtem 3a-
MNOMHUTb OKHA pPedaKkTUPOBaHUA AaHHbIMW Ofs HOBOW NMpobbl BoAbl (06s3aTeNbHO
BBOJ 4ncen HeobxoanMo Ha4yMHaTb C CaMOro Havarna OkHa BBoga napameTtpa). [Npu
3TOM roibl yKasbIBalOTCH B BUAe YeTblpexdHayHblx undp. B okHe «[aHHblie uHepe-
oueHmos mekyuw,el npobbi» 3anuUCbiBalOT KOHKPETHblE pe3ynbTaTbl XMMUYECKOro
aHanus3a oTgenbHbiXx Npob Boabl. C 3TOM Lenblo psagoM B peaakuMOHHOM OKHe
«Bbibepume uHzpedueHmM» HaXXUMarT KHOMKY-CTPESIOYKY M B CNUCKE WHrpeaueH-
TOB BbIOMPAIOT MHTEPECYEMbIN MHIpeaneHT. [lanee, B peaakunmoHHOM OkHe «Bee-
dume 3Ha4yeHue uHepedueHma» BBOOAT YMCNEHHOE 3HAYeHne BbIBPaHHOro MHrpe-
AneHTa (gpobHas YacTb 3Ha4YeHUs 3anucbiBaeTCH Mnocre To4ku). HaxaTtne KHonku
«Bsecmu» nossonsieT 3aukcnpoBaTb 3annMcaHHyo MHOOPMAaLNIO B OKHE TEKYLLEN
npobbl. [locne BHeceHWs BCeX AaHHbIX MO TeKywen npobe eé€ crnenyet BHECTU B
dopMupyeMbIn CNUCOK NPob HaxkaTueM KHOMKW «BHecmu & criucok». [Janee one-
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pauulo NOBTOPSIOT C HaxaTusa KHonkn «Hoeast npoba». CocTaBNeHHbIA CMNMUCOK
npo6 BOAbI 3anMCbiBalOT B OTAENbHbIM dhann KHonkon «3anucams e ¢halinn», ¢ co-
OTBETCTBYHOLLMM NPUCBOEHNEM €MY CBOErO MMEHU C paclumpeHuem «*.daty.

B npouecce popmmnpoBaHus cnmncka npob Boabl Nonb3yAacb KHonkamu « Crie-
dyrow. npobax», «llpedkid. npobar, «Ydanums npoby» “Beecmu», «Y0anumb» VH-
rpeaneHT, a Takke KypCcopoM “MbILKN” MOXHO nepemMeLLatbes no npodam m Kop-
peKTMpoBaTb BBEAEHHYK WHGopmaumo. OTKoppekTupoBaHHyl npoby cneayet
«BHecmu e criucok» ansa TeKyllero pacyeTta 1, ecnun ato notpebyeTtca ansa apyrmx
pacyeToB, «3arnucamb 8 ¢halisiy, C COOTBETCTBYIOLMM MPUCBOEHMEM OTKOPPEKTU-
pPOBaHHOMY CMMUCKY NPO6 HOBOrOO MMEHM C pacluMpeHnem «*.dat».

- BCEra Npod B cAMcke Janucartk B dain

I -HOMEP TerYWer nposel JaHHBHEe MHIpeAMEHTOE TEKYWeld NpoGL:

IlaHHue Texymed nposu: FIHrpeaueHT SHaYeHWe

BrigepuTe
Hormep HIkC - I MHFpEOMEHT:

KoopaMHaTHBIR Homep—l |

[ono-
Beeonte 2HadYgHHeE

kecay, - MHrpEaMEHTA:
OeHk - I

Bpema-
Homep xypHana X3 - I

Tun skypHana M3 - I_ Beectu

HUCno MHFPEOWEHTOE B NpOSE - II]

Ynanutb

Hoeaa npoGa |

i Mpenwp npoGa |
[Tpersnnposa ]

BHectu B l::nuc:nl(l

Cneaywm.npoca I

YnanuTte Npo6y

PucyHok A.2 — OkpaHHasi dopma nporpamMmmbl Ans BBOAA U KOPPEKTUPOBKU JaHHbIX
no oTaenbHbIM Npobam BoabI

A.3 BBoa u wucnonb3oBaHue ¢annoB, copgepxawmx uHdopmauuio
0 pe3ynbTaTtax HabnraeHMN Ha BOOHOM OObLeKTe

Ecnn dann ¢ undopmaumen no npobam oAbl Obin NogroToBrneH paHee (B
AaHHOM nporpamMMmHoM cpeactee unu B «ImgpoxmmllK») B rnaBHOM 3KpaHHOM
dopme nporpammbl (pUCYHOK A.1), HaxXmmaroT KHOMKY «Omkpbime ¢halsn». B OT-
KpbiBLEMCS cTaHaapTHOM Anst Windows okHe Bbibopa kaTtanora n dganna Ha CooT-
BETCTBYIOLLEM XECTKOM OUCKE OTbICKMBAIOT U BbIOMPALOT (OTKPLIBAKOT) HY>KHbLIN ANS
pacyeTa YCnoBHOWM (OOHOBOW KOHUEeHTpauuu BellecTBa ann ¢ pacliunpeHnem
«*.daty.

Ecnn TpebyeTcs BbINOMAHUTE NPOCMOTP WM KOPPEKTUPOBKY OAHHbIX B OT-
AenbHbIX npobax BoAbl, TO C MOMOLLBbIO KHOMKKN «[1pobbi» 3anyckarT SKPaHHYHO
dopmy, rae nonb3yscb kHonkamun « Credyrow. npobay, «[llpedbid. npobax, «Hoeas
npoba», «BHecmu & crucoky», «YOanums npoby» «Beecmuy, «YOanumpb» MOXHO
npocMaTpuBaTh U KOPPEKTUPOBATbL MHAOPMALINIO.
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HasHa4eHne KHoMok:

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

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

«Hoeas npoba» - 04MCTKA OKOH pedakTUpOBaHUsS AN BBOAA AaHHbIX O4ye-
pegHon (B TOM yncrne nepson) npobbl BOAbI;

«BHecmu e crucok» - BHECEHNE B CNNCOK NPo6 BOAbl HOBbLIX UM OTKOPPEK-
TUPOBaHHbIX NPo6 (Ans PUKCMPOBaHNA U3MEHEHUIA UK NPU BBOAE HOBOW MPO6LI
Ha)xaTne Ha 3Ty KnaBuLy JOMKHO BbITb 06s13aTeNbHbIM);

«3anucamp 8 ¢halisn» - 3anUcb cPOPMUPOBAHHOIO CNMCcKa B dpann Ans BO3-
MOXXHOCTM HEOLHOKPATHOIO €ro UCnosib30BaHmS.

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

«Bsecmuy» - BBefeHME 3anMCaHHbIX 3HAYEHUN WHrpeaueHTa B paccMmaTpu-
Baemyto (popmmnpyemyto) npoby Boabl;

«Y0anumpb» - ygoaneHue M3 paccmaTpumBaemMon npobbl BoAbl BblAENEHHOrO
KYpPCOPOM MHrpeaueHTa n ero 3Ha4yeHun.

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

A.4 PacuyeT ycnoBHou (pOHOBOM KOHLIeHTpauun BelecTBa B 3afaHHOM
cTBOpe (BepTukanu) BoAHOro o6bekTa, rae NnpoBoAUNIMCb CUCTEMaTUYeCKue
rmgpoxuMmnyeckune HabnrgeHus

[Mocne OTKpbITUA Ha 3KpaHe MOHUTOpPA rNaBHOM 3KPaHHOM (POopMbl Nporpam-
Mbl (prcyHOK A.1) n BBeAEHHON MHopMaumm no npobam BoAbl, U3 packpbiBatoLLe-
roca cnucka «Kod, HepedueHm, PasmepHOCMb» LWENYKOM «MbILWKW» BblGUpatoT
NHTEpeCcyeMbI MHIpeaneHT. Npu aTom B OKHe «BpemeHHoU psid daHHbIX» onst 06-
LLlero MaccuBa AaHHbIX NosiBNseTca rpadomMk N3MeHEHUsa KOHLUEHTpaLumi BelecTBa
3a BeCb nepuoa HabniaeHun, NMMEKLLNNCA B UCXOAHOM danne gaHHbix. OgHo-
BPEMEHHO B OKHax «KoopOuHamHbie HoMmepa cmpylt» — «KoHmponbHolU» u  «/[o-
MosIHUMeIbHOU» NOSIBASATCSA LaHHble O KOOPAWHATHbBIX HOMepax Toyek Habnwge-
HUS B CEYEHUN PEKM B BblOENEHHbIX KOHTPOSIbHON M AOMNOMHUTENbHbLIX CTpyax. B
obnactn copmbl «Bbibop obbekma pacdema» LWEenYkoM «MbILWKU» MO pagmno-
KHOMKE B yKasaTene KOHTPOMbHOW WMNU LOMOMHUTENbHOW CTPYU MOXHO OTKPbITb
rpadpuk NpocMoTpa BPEMEHHOrO psfa AaHHbIX OTAENbHO B O4HOW U3 3TUX CTPyM
(Mpy nx Hanu4un). LLlenykom «MbILWLKWUY Ha paguno-kKHonke B pasgene «[llapbl 3Hayve-
HUl pacxod-KoHUeHmMpauus» B Yykasatensx «M3 obuwezo maccusa», «M3 KOH-
mporsnbHoU cmpyuy, «M3 dononHUMeibHoU cmpyu» MOXHO OTKPbITb 4S9 NPOCMOT-
pa rpaduku ctatuctndeckom ceasm tmna C=f(Q).

[na pacyeta ycnoBHOW (POHOBOM KOHLIEHTpaUUKW BelecTBa HeobBXOAUMbIN
AnanasoH neT BbiOnpalT B NO3NUMSX pasgena pefakumMoHHOro okHa «Bbeibop dua-
rnasoHa» nyTeM KOPPEKTUPOBKM Havarna u KoHua aToro amanasoHa. KHonkon «M3-
MeHUMb 200bi» UKCUpyeTCcs BblOpaHHbIA AMana3oH AaHHbIX. [lanee moryT 6biTb
yaarneHbl U3 BblOpaHHOro psga AaHHbIX aHOMalbHble 3KCTpemasibHble 3HaYeHUd
KOHLUEHTpaunn BewecTBa HaxXaTuemM KHOMKU «YOanumb mo4yky». llocne Kaxgoro
Ha)kaTuUs 3TOM KHOMKM Ha rpaduke ncyesaeT O4HO HexapakTepHoe MaKCUmMmarbHOe
UM MUHUMAarbHOE 3Ha4YeHWe KOHLUEeHTpauun. BudyanbHO KOHTPONMpyS, 3TOT Npo-
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Lecc MOXHO npoforkaTb OO MOSIHOMO U3bATUA BCEX aHOMasnbHbIX 3HAYEHUN KOH-
LeHTpaumn.

[na pek B COOTBETCTBUM C MOSIOXKEHUSAMU HACTOSLLEro pyKkoBoAsLWEero 4o-
KyMEHTa NPOBEPSIOT HanuMyme mnu otcytcteue cBasm tuna C=f(Q) no gaHHbIM B
KOHTPOJSIbHOM M AOMNOSTHUTESIbHOM CTPYSIX B paccMatpmBaeMom (POHOBOM CTBOpE.
[ns atoro, nocne Bbibopa CTPyn, HAXMMaOT KHOMNKY «Pacyem». Ecnu cBA3b Ooc-
TOBepHa, TO B AOMOMHUTESNIbHO OTKPbIBLUEMCSH OKHe crefyeT BBecTU Tpebyemble
AN NPOAOIPKEHMST pacyeTa pacxodbl PeYHOW BOAbl U HaXaTb KHOMKY «Pacyemy.
ABTOMaTMYECKN B OKHE OTYETHOM 3KpaHHOM (bopmMe nporpamMmmbl, NpeacTaBreHHOM
Ha pucyHke A.3, NOABATCA OCHOBHble pesynbTaTbl pacyeTa YCroBHOM (POHOBOW
KOHLIEHTpaunn paccmaTpmBaemMoro XMMmM4eckoro Bellectsa. [1ns OKOHYaTerbHOro
odhopMIIeHNA pe3ynbTaToB pacyeTa creayeTt B JaHHOM OKHe pedaKkTUpOBaHUS, UC-
Nonb3ys Kypcop W KnaBumaTtypy, ykasaTb BU4 M HaMeHOBaHWe BOAHOr0 OObekTa,
MeCTOMonoXeHne (OHOBOro CTBOpa (UNv BepTUKanu), Afs KOTOPOro BbINOSIHEH
pacyeT yCnoBHOW (POHOBOW KOHLEHTpauun, OOIMKHOCTb, hamMunms n mnHULmanbl
paboTHMKA, BbIMOMHMBLLErO pacyeTbl. [lony4eHHbIM TEKCT C pe3ynbTaTaMu pacdeTa
MOXHO CKOMMpoBaTb C Ucnonb3oBaHneM 6ydepa obmeHa B Nobon 4OKYMEHT mnmn
pacnedaTtaTtb Ha npuHTepe. [1na neyatn B ykazaHHOM popMe CryXUT KHorka «[le-
yamby. [NpoMexXyToYHble pe3ynbTaTbl pacyeTa MOXHO NPOCMOTPETh, HaXXaB KHOTKY
«[ornonHumernbHbie ceedeHusi». B OTKpbIBLUEMCSH OKHE MPUBOAUTCS MPOMEXYTOMY-
Hble pe3ynbTaTbl pacyeTa, B TOM 4uUCrie, NpU HanMynnm JOCTOBEPHOM CBA3M Tuna
C=1(Q), BblOpaHHbIN ONA pacyeTa B YPaBHEHUS perpeccumn n ero napameTpsbl.

Ps PesynbTathl pacyeTa YCNOBHOW H'OHOBOW KOHUEHTPALMW BELWLECTES - =

HNoNnonHUTENBHLE CEEAEHUWA | lNeyarts | Buxon |

YHcnoBHan ¢OoHOBaAA KOHUEeHTpauua XMMHUYeCcKoro BellectBa

BoOHBlW 00BeKT -

MecTonoNoOKEHE DOHOBOMD CTBOPA MW COHOBOW BERTMKaMW
KOOpOMHATHEE HoMepa TCH: 3

Wcnone20BaHHBIA Nepko 0 Hao N OeHKa (roae) 2012-2014

BellgcTBO MK NoKa3aTeNb XMMWHECKoro cocTaea Boadb - HepTenpo.
Y'CNOBHAA QOHOBAA KOHUeHTpAaumA = 0.161 mrin

FacuyeT BEINOMAHKM -
HaTta pacdeTta-2b.11.2016 19:12:23

PucyHok A.3 — lNpumep nporpaMMHOro npeacTaBfieHUst OTYETHbIX MaTepuaros no
pacyeTy yCroBHOM POHOBOM KOHLEHTPALMN XMMUYECKOrO BeLecTBa

Ans pek, ecnn ctatuctndeckas ceasb tuna C=f(Q) okasanacb HegOCTOBEpP-
Holn (06 aTOM BblgaeTcsi coobLLEHNE HA 9KpaH MOHUTOpPA), NPOLAOIMKEHNE pacyeTa
BbINOSTHAKT NyTeM pa3dbueHuss MHpopmMaumm No xapakTepHbiM nepuogam (ceso-
Ham). Ha nepBom aTane BbINOMHAKT NOMbITKY pa3bueHns nHpopmauumn no ABeHa-
AuaTtn mecsauam.

Mpn Hanuunn B paccmaTpuBaeMom nepuoge (rogy UM MHOroneTun) Takoro
ob6bemMa AaHHbIX A1 XMMUYECKOro BeLwecTBa OCHOBHbLIM (ONOPHbIM) MPUHMMaeETCS
MecsiL, B KOTOPOM CpeaHssa KOHLEeHTpauna BellecTBa Hanbonblias; onsa B3BELUEH-
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HbIX BELLECTB OCHOBHbIM (OMOPHbIM) CYMTAETCA MecCsl, B KOTOPOM CpedHSAA KOH-
LeHTpauus BeLlecTBa HaMMEHbLUAS.

[Mocne BbloeNeHus pagumo-KHOMKOM (TOYKOM) MHTEPECYEMOKM CTPyW, HaKmMma-
0T KHOMNKY «Pacyemy. Ecnn B ncxogHom MHgopmaumm 6b1510 4OCTaTOYHO AaHHbIX
ANS UX MOMECHAYHOro BblAeNeHNs, TO Ha 3KpaHe MOHUTOpa nosiBnsieTcs tTabnuua ¢
pesynbTataMmn pacyeTta yCnoBHOW (OOHOBOM KOHLIEHTpALMM Mo paccMaTpuBaemMomy
BELLECTBY B 3a4aHHON CTpye BogHOro obbekta. PopMmmpoBaHme xapakTepHoro Ans
paccmaTpuBaemMoro BeLLecTBa pacyeTHOro nepmoga B roqoBOM LMKIE BbINOSHAET-
ca aBToMaTudecku. [locne BBeOeHMsS HEOBXOAUMBbIX TEKCTOBbLIX KOPPEKTUB 3Ta
Tabnuua MoxeT BbITb pacneyaTtaHa Ha NPUHTEPE B KAa4YeCTBE OKOHYATENbHOro pe-
3ynbTtaTta pacdeTta. MoXHO Takke MPOCMOTPETb U pacnedaTtaTb NMPOMEXYTOYHbIE
pe3ynbTaTbl pacyeTa. [ns 3Toro HaxumaroT KHOMKy «JonosiHumernbHble ceede-
Husi». B OTKpbIBLUEMCHA OKHE MPUBOAATCS CBEAEHMSI O NMPOMEXYTOYHbIX pe3ynbTa-
Tax pacyeta. Ecnmn yacTb TekcTa Bbllwna 3a paMKy OKHa, TO LLENKHYB «MbILLIKONY B
noboM MeCcTe OKHa C NMOMOLLbIO KMaBUL NePEMELLLEHUS Kypcopa MOXHO nepensu-
ratbCsl N0 BCEMY TEKCTY.

Ecnn ncxogHbiX AaHHbIX AN MX MOMECAYHOro BblgeneHnsa 6bino HegocTa-
TOYHO, TO MOCIe HaXaTusl KHOMKM «Pacyem» B OTKPbIBLUENCS dKpaHHOW dhopme
nporpaMmmbl «llapamempbl Habopos rnepuodosg (ce3oHos)», NPUBELEHHON Ha pu-
CyHKke A.4, B pedaKkUNOHHbIE OKHA HEOBXOANMMO BBECTWU CPOKM NEPMOAOB (CE30HOB)
B BO3MOXHble (Npeanaraembie nosib3oBaTenemM) Bepcmm NepmognyHoCcT (CE30HHO-
CTN) N3MEHEHNSA COAEepXaHusa BellecTBa B rogoBoM uukne. B yactHoctu, B pac-
cMaTpuBaemMon BEpCUMM NEPUOLMYHOCTM (CE30HHOCTU) COOTBETCTBYIOLLMMM KHOM-
KaMun B pedakUMOHHbIX OKHaX BBOASAT CPOKM Hadana v KoHua ovYepeaHoro nepuoaa,
BXOASLLEro B 3Ty BEPCUIO.

= N

Boixon-pacuyeT |

MNapameTpel HABOPOE NEpUOAOE (CE30HOB) —

3ﬂnm::ﬂn:.|

BeenuTte napameTpb HAGoOpoE Nepronoe (Cce3oHoB):

Brero HasopoE Nepyonoe I1

NoSaepuTe HAGOp nepunﬂuBI

YnanuTe HaGop NepyHonoB I

TekyuwuE HaBop NeEpPHOADE I1

NMpeawaymuii HaGop nepunnuBI

Cnenywmuyil HaGop NepHoONOB I

Havano nepuyona KoHey neprona
tMecay dedHe Mecay dedHe

Hauano nepronsz
T =
kecay, -

Oene [[ = NocaeuTe nepuunl

KoHey cezoHa
B

-

Ynanute Nnepuon I

rMecay,

Dews |31 =

PucyHok A.4 — DkpaHHasi oopma nporpamMmmbl A9 BBoAaA NapameTpoB
HabopoB nepnoaoB (CE30HOB)
Haxatne kHonkn «[Jobasumb rnepuod» nos3sonseT chopmmpoBaTb BbiOpaH-
HYIO MPOAOIIKUTENBHOCTD KaXaoro nepuoga Ans npogormkeHns pacdeta. [nga BHe-
CEHVs1 CPOKOB MepMooB B crieaylowien Bepcun Habopa nepmoaoB (CE30HOB) che-
ayeT HaxaTtb KHonky «[Jobasume Habop rnepuodos». B ounLLeHHble peaaKkLMOHHbIe
OKHa uukrn Habopa HOBOW BepCUM MPOAOIHPKUTENBHOCTU NepMoaoB (Ce30HOB) MOo-
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BTOpAtOT. Habop kHoMok «YOanume Habop nepuodos», «[lpedbidywul Habop ne-
puodosy, «Cnedyrowuli Habop rnepuodosy» NO3BoONsieT NPOCMaTpMBaTb U KOPPEKTU-
poBaTb COOPMMPOBAHHbLIN Habop Bepcun NepmogmuyHOCTU (CE30HHOCTU) U3MEHEe-
HWA KOHLUEHTpauun paccMaTpnuBaemMoro BellecTtBa B rogoBoM uUuknie. KHomnka «3a-
nucame» CNYXWT ANS 3annucu copmMmpoBaHHOro Habopa nepuofoB (Ce30HOB) B
drann Ans BO3MOXHOCTM €ro UCMosSib30BaHUS NpU pacdeTe YCIOBHbIX (POHOBbLIX
KOHUEHTpaunin Apyrux MHrpeaneHToB B paccMaTpuBaemMoM UMW Apyrux cTBopax
(BepTukansax) BogHoro oobekta. C nomoubio KHOMKN « OMKpbIMb» MOXHO OTKPbITb
roToBbIN (paHee 3anucaHHbIn) dharnn Habopa nepruoaoB (CE30HOB).

Mocne noarotoBkn HabopoB NepmogoB (CE30HOB) HaXKMMAOT KHOMKY «Bbi-
xo0-pacyem». Ha akpaHe nosiBnsieTcs utoroBas Tabnuua ¢ pesynbratamum pacyeTta
YyCNoBHOM (POHOBOM KOHLIEHTpauumM paccMmaTpuBaemMoro Bewlectsa. [lpumep npo-
rpaMMHOro npeaCcTaBneHnsa OTYETHBIX MaTepuanos Mo pacyeTy YyCIIOBHOW (OOHOBOM
KOHLEHTpaLMn XMMn4eckoro BellectBa npumBegdeH Ha pucyHke A.3. KHonky «/o-
MofHUMebHblIe c8e0eHUST» WUCMNONb3YT ANA nepexoga K NnpocMoTpy Tabnuubl C
NPOMEXYTOYHbIMK pe3ynbTaTaMmu pacyeTa. [Mpumep dopMbl NporpaMmMHOro npeg-
CTaBneHnsl OOMNOMHUTENbHbIX CBEAEHU MO pe3ynbTaTaM pacyeTa YCNoBHOW ¢ho-
HOBOW KOHLEHTpaLUMn XMMNYECKOro BeLecTBa NpeacTaBrieH Ha pucyHke A.5.

I'Ipome)KyTquble pe3ynbTaTbl pacyeTa

Bbi6paHHble (MTOroBble) 3HAYEHUSA KOHLEHTPaLUMIA BeLLeCcTBa
Ons pacyeTa YCoBHON (POHOBOW KOHLIEHTpaLUK:

2.67 07.04.1999

2.20 16.04.1999

2.25 26.04.1999

Yucno gaHHbIX - 3

Mcnonb3oBaHHLIM MeTOA pacyeTa - pa3dunerHne nHdopmauum no Habopam
nepunoaos (CE30HOB) U3 0bLLEN CTPyW.

Nyylwasn Bepcusa NEpMoandYHOCTU (CE30HHOCTM) M3MEHEHUSI KOHLIEHTPaLUM
WHrpeaneHTa B rogoBOM LMKIE:

Hauyano nepnoga KoHey, nepnona
Mecsau neHb Mecsau [OeHb

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

B npouecce pacyeTa 66111 NonyYeHbl cregyowme BeNMYUHDI;
CyMMa 3Ha4YeHUn KoHUeHTpauuni - 7.12
CpefHas KoHueHTpauuda - 2.37
CpepnHekBagpaTuyeckoe oTkrnoHeHue - 0.26
3HayeHue koahdpumumenTa CtotogeHta - 1.00
3HayeHune ycroBHON hOHOBOW KOHUEHTpauum - 2.52

PucyHok A.5 — lNpnmep nporpaMMHOro npeactaBneHnsa JONOSTHUTENbHbIX
cBe[leHuM Mo pesynbTatamM pacyeTa yCnoBHOW (OOHOBOW KOHLEHTpauum
paccMaTpuBaeMoro XmMMmn4eCcKoro 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
HacTosILero pykoBogsiero gokymeHTta B cpefe Borland Delphi 7 n moxeTt paboTtaTb
Ha lNK nog ynpaBneHnem onepaumoHHon cuctemsl Windows sepcun 7, 8 n 10.

[Mporpamma npegHasHadeHa Ans nepepacyeTa YCrnoBHOW (POHOBOW KOHLEH-
Tpauuun BellecTBa, NOy4eHHON B (OPOHOBOM CTBOpPE CUCTEMATUYECKUX MMOPOXUMMN-
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 KOHLIEHTpaLUU XMMUYECKOro BellecTBa B BOAE Peku Bbllle 3a4aHHOro Ans
nepecyeTa HUXenexalliero CTBopa; KOHLEHTpaumsx paccmaTpmBaemMoro BeLecTsa
N pacxogax BoAbl B MPUTOKaxX U CTOYHbIX Bodax, NOCTynarLwWmx B peky mexay go-
HOBbIM N UHTEPEeCyeMbIM HWXKemnexXallnm CTBOPOM; AaHHbIX O rmapoMopdoMeTpu-
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 (pann B 9TOM e NporpaMMHOM CpPeacTBe C HEOOXoAUMbIMU ONSA pacyeTa
AaHHbIMU.

YcTaHoBKa nNporpaMmmbl OCYLLLECTBAAETCS NPOCTbIM KONMpoBaHMeM ¢bannos C
npunaraemMoro amucka.

[Ana HopmanbHOW paboTbl NporpamMmmMbl HEOOXOAMMO NMPOBEPUTL (HACTPOUTD)
napameTpbl oTobpaxeHust yucen (cm. B [K pasgensl «[laHesnb yripaBneHus» -
«Hacmpolka si3bIko8bix napamempos, rnpedcmassieHusi Yucersi, OeHexXHbIX eOUHUU,
gpemeHu u damy»). Ana Windows 10 — «[llaHenb ynpasneHusi/Macskl, a3bIK, peau-
OH/PezauoHarbHble cmaHOapmbl/M3ameHeHUe opmamos dambi, 8peMeHU U Yu-
cen/fononHumernbHble napamempsl/Hucniay):

— pasgenuTens Lenon n opobHOM YacTu Ynucna — 4ecATUYHas TOYKa;
— pasgenuTenb rpynn paspsaosB — AOSHKEH OTCYTCTBOBATb;
— rpynnupoBKa undp no paspagam — 4oSHKHA OTCYTCTBOBATb.

PekomeHayeTcs co3gaTth Apnblk HA paboyem cTone ans yaobHoro 3anycka
nporpammbl aAnsa pabotbl. Co3gaHue sprbika BbINOMHAETCA cTaHAApPTHbIMU LENCT-
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 MOMOLbLIO KNaBMaTypbl

B.2.1 NmaBHas 3kpaHHas hopma nporpamMmmbl

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

1 [MepecueT HOHOBOA KOHLEHTPALIMM BELLECTEE B 334aHHbIA HMKeNexXallui cCTBOp pekM  — =

Yuactkm WMcrounnkn sarpassenna O nporpamme  Benog

Koaw YYACTKOB HMEcTouHHKH 3arpA3HeHHs

Homep Havana OkoHYaHHA Homep Kog cteopa  beper cGpoca BeeauTe KOA KOHTPOALHOTO CTEOPE:

3anoMHUTL

PacueTt |

lNokasaTte yuactok Mokazate UCTOUH. 3arp. |

INpodune KOHIIEHTPAIHMY EeMeCcTEd B KOHTPOIEHOM CIEOpE

|+ KOHUEHTpaumMa Bewectea;, — NOK |

PucyHok B.1 - TnaBHas akpaHHasa oopma nporpammbl

B BepxHen 4yactm akpaHHOW (popMbl MporpamMmbl MMEETCA OCHOBHOE ropu-
30HTanbHOE MEHIO C MyHKTaMX NEPBOro YPOBHS, C NMOMOLLBIO KOTOPbLIX MOXHO Bbl-
NONHATbL Nog3ajadn, Heobxoaumble ONS nepepacyeTa YCNOBHOW (POHOBOW KOH-
LEeHTpaunmn XMMMUYECKOoro BellecTsa B 3aaHHbIA HUXKEPACNOSIOXKEHHbIA CTBOP PEKMU.

[MpucTynas K paboTe ¢ nporpaMmMou, B NepsByto ovepenb HeobXxoaMmMo BBECTU
NCXOAOHbIE AaHHble, ornpeaensiowme napamMeTpbl BOOHOMO 06bekTa M MCTOYHMKOB
paccmaTpuBaeMoro BellecTsa. [nsa aTon Lenu cnyxart crnegyoLwme nyHKTbl NepBoro
YPOBHS OCHOBHOIO MEHIO: « Yyacmkuy, «Mcmo4yHUKU 3a2psi3HEHUST» (CM. PUCYHOK
b6.1). CnegyeT umeTb B BUAY, YTO OCHOBHOM XapaKTEPUCTUKOM 3afauun siBRsieTcA no-
HATME CcTBOpa pekn. CTBOP peKN KONMYECTBEHHO OnpeaesnisieT pacCTosHUe OT YCTbs
PEKN N ABNSETCH KMOYOM (KONMMYECTBEHHOW XapaKTepUCTMKOW CTBOpA) — KOLOM
ctBopa. C y4yeToM MNpakTUyeckorm NoTpedbHOCTU M JONYCTUMOM TOYHOCTM MPOBOAMU-
MbIX pacyeToB U3MEPEHNE PACCTOSAHUSA MO ASIMHE PEKN BbINOMNHAIOT B AeCATKaxX MeT-
POB OT YCTb$l, T.. MECTOMNOJSIOXKEHUs1 CTBOpa onpegendetcs He TodHee 10 m. Ha-
npumep, ecnu kof cteopa 25410, TO 3TO 03HA4YaeT, YTO AaHHbLIN CTBOP PEKU pacro-
NnoXeH Ha pacctosHun 254 kunomeTpos U 100 METPOB OT YCTbA peku.
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B.2.2 lMNMoarotoBKa AaHHbIX, XapaKTepPU3YyHLNX YYAaCTKU PEKU

BBoa ncxoaHbix AaHHbIX 06513aTeNbHO HA4YMHAOT C AaHHbBIX MO ydacTkam pe-
Kn. 3TO TpeboBaHMe CBA3AHO C TEM, YTO UHPOPMaLNA NO y4acTKaM pekn ABnaeTcs
OMNMOPHOWN ANs BCEX BUOOB BXOAHbIX AaHHbIX (Npwv BBOAE APYrMx BUAOB WHGOpMa-
UMM aBTOMATMYECKN NPOBOLAUTCSA MPOBEPKA Ha HENnpOTMBOPEYMBOCTbL BBOOMMBIX
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 lNepecuet GOHOBOI KOHLIEHTPALMW BEWECTBA B 33aHHBIA HUXEnexallui CTBOp pekn  — =

Yuacten | Wictounmkw sarpassennn O nporpamme  Boixog

KK SarpasHeHua BeenuTe Ko KOHTpPONRHOTD CTEOPA:
gopa beper cOpoca Al A P pa.

OTkpbITe hain co CNMCKOM YYaCTKOB
perte & ! SarnoMHUTb

Janucate B Haiin CNvCoK y4acTkoe

Beoa AaHHBLX, NPOCMOTR-KOpPPEKTUPOBKE

YaanuTe cnncok y4acTkos PacyeT |

Mokaszathb YYyacTok ‘ MNMokazatk HCTOYH.3arp. ‘

PucyHok B.2 — Onepauun ¢ faHHbIMK MO y4acTkaM peku

PaccmoTpum onepaumm ¢ AaHHbIMU MO y4acTKaMm PeEKMW.

Bbibop nyHkTa nogmMeHwo «Be00 OaHHbIX, MPOCMOMpP-KOPPEeKMuUposKa» OT-
KpblBaeT OKHO 9KpaHHOM (popMbl nporpammbl «lIpocMomp-KoppekmuposKka napa-
Mempo8 y4acmKo8 peKu» COrfiacHO pUCYHKY B.3. OTO OKHO CRy>XUT Kak ans nepso-
Ha4YanbHOro BBOAA NMapaMeTpoB yvacTka peku (B criydae nx OTCYTCTBUS B MOAro-
TOBJIEHHbIX harnax Ha XeCTKOM OMCKe), OTObpaxXeHNA-NpocMoTpa AaHHbIX (B Cry-
Yyae, eCclniMm OHW YyXe 3aHeCeHbl B NaMdaTb 3aJaudn), Tak U UX KOppekTMpoBku. [1Ba
BEPXHUX Mons: « TeKkywuli y4acTok» n «Bcez2oy» 3anonHsaTCAa aBTOMaTUYeCcKu U
onepaTtopoM He KOPPEKTUPYIOTCS.

YyacTok pekun onpefendetcs (naeHTuuumpyeTcd) KogoM CTBOpa Hadana
y4yacTka U KOOOM CTBOpa OKOHYaHMUS yyacTka. Y4acToK paccMaTpuBaeTCs CBepXy
BHU3 MO TEYEHUIO PEKN, MOITOMY MO BENMYMHE KOA Havana yyactka 6ornblle koda
OKOH4YaHUus y4yacTka. Nepexoq K odepefHOMY MO BBOLA NapamMeTpoB OCYLLECTB-
NAT KNasuwen knasuaTtypbl « Taby». PacyeT 3HayYeHus NPOTSXXEHHOCTU y4vacTka
Npon3BoaUTCA aBTOMaTMyeckun. [lanee BBOAAT OCTasibHble 3HAYEHUS NapamMeTpoB
y4yacTtka. [1pu aToM, ecnu 3HayeHne pacxoga peku Ha 4aHHOM yyacTke HEM3BECTHO,
TO ero NpubnMsnTenbHOE 3HAYEHNE MOXHO NOMYYUTb LLENTYKOM «MbILLIKM» Ha KHOM-
Ke «Bbiqucriums pacxod», npyn 3ToM B pefakuMOHHOM OKHe «Pacxo0» nosiBrsieTcs
pe3yrnbTaT Npou3seaeHus cpeaHen rnybuHbl yyactka, cpegHen LWMPUHLI U CpeaHen
CKOPOCTU TeYEeHUS BOAbl B pEKe.
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? np{l-CMOTp—KﬂpF}EKTHp{}BKa NapahMeTpoB YUalCTKOB DekKM = =
TexymHA yuacTok Bcero BH)(Q,I].
Koam yyacrka: Hasana Creop yanosol?
MNporaxeHHoCTH ~ Na
OKOHYAHHA yuacTralrm) i* Her
Maopaenuueckidi
CpenHas wHprHa (M) YENoH
FKoahdouureHT
CpeaHaa rngsuHa (M) WERD=DEATOETH
KoadaoHumeHT
WepoxoeaT. Neaa
CpeaH. CKopocTe (M) Koaddkuk[eHT li
MEBMMACTOCTIA
MonpasodHblli Koaddg.
bakemm.cropocTe (M/c) nonepeqH.arMcnepciy |1

Facxon (kys.m/c) BreidMcAmTe pacxon |

Hoeguwil yuactok |

FanoMHUTE anc-n:uq| OTKpLITL ailn oaHoro HI-IEICTKEI.|

HnaanuTe yyacTok |

Mepeiitu No cNUcCKY YY4acTKoB:

Janucare B pain | 0 oD Mpeasu. Cnen. | B konen |

TeKYWHEA YyUacToK

npDBEpKﬂ Ha HeEMNMpoOoTHEBEOpPpE4YWMEBOCTbEL CNHMCKa YYACTKOE H NapaHMeTpoes |

PucyHok B.3 — OkpaHHasa oopma nporpamMmel A4 BBoAa, NpocMoTpa U
KOPPEKTMPOBKN NapamMeTpoB y4acTKa peku

CnepyeT nmeTtb B BUAY, YTO M3 OBYX nNapameTpoB - «[udpaenu4vyeckul yK-
JTIoH» n «KoaghgpuyueHm wepoxosamocmuy - AOSHKHO BblTb BHECEHO XOTSA Obl OQHO
3HadeHue, Opyroe MoXeT OTCYTCTBOBaTb; NPeAnOYTUTENbHBIM ABASETCA Hanuyme
3HayeHus1 B pedakuMOHHOM OkKHe «[udpaesnu4yeckul yKroH». OgHako npu 3TOM
cnegyet yy4uTbiBaTb, YTO MPU pacyeTe cpefHeB3BELIEHHbIX 3HAa4YEHUN napameTpoB
y4yacCTKOB A4S pacdeTa BblbupaeTcs TOT napameTp, KOTOpbIA NPUCYTCTBYET OAHO-
BPEMEHHO B [aHHbIX BCEX BblAEMNEHHbIX A5 pacyeTa peyvHblX y4acTKOB, OTNMyato-
LLIMXCA NO rMAPOMOPPOMETPUYECKUM NPU3HAKAM.

Heobxogumo obsizatenbHO obpaTuTb BHUMaHWE Ha Hanuyne npasUITbHOM
OTMETKN PaguoKHOMNKK B 3anpoce — «Cmeop y3noeoli?» «[a» vwnn «Hemy». Y3no-
BOW CTBOP SIBNISIETCA Ha4yaroMm o4epeaHOoro peyHoro y4acTtka ¢ npakTuyeckn oguHa-
KOBbIM pacxogoM peyHon BoAabl. Havyanom BbligensemMoro yvyactka sisngetcs nmbo
POHOBBIV CTBOP, BbIOpPaHHbLIN OS5 paCCMOTPEHMUS BCEro yyacTka peku, nnbo yano-
BOW CTBOpP, rAe BnagaeTt 3HauuTerlbHbIM MO pacxogy UCTOYHUK paccMaTpuBaemMoro
BeLlecTBa (NPUTOK MNu cOpoc CTOYHLIX BOA).

[Mocne BBOAA 3HayeHUM Bcex MapameTpoB HeobxoauMmo obsasaTenbHO 3a-
MOMHUTb YY4aCTOK B MaMATU 3a4ayum LUENTYKOM «MbILWKNY» Ha KHOMKe «3amnomMHume
y4dacTtok». [1pn 9TOM, eCcnu KonmyecTBO BBEAEHHbIX YH4aCTKOB yxe Oonblue 04HOro,
y4yacTKu aBTOMaTUYECKM COPTUPYIOTCA MO KOA4AaM CTBOPOB Havana ydacTtkoB. [1pu
HeobX0ANMOCTN BBEAEHHbIA Y4aCTOK MOXHO yaanuTb M3 NamATh KHOMKOW « Yoa-
UMb y4acmok».

[Nepen nepexodom K ApyrMMm Buvaam BBOAa MHAOpPMaLMU pekoMeHOyeTCH npo-
BECTU NPOBEPKY Ha HENPOTMBOPEUYMBOCTb BBELAEHHbLIX 3HAYEHMI NapaMeTPOB y4acTka
N, eCnNn OH B NaMATW 3aayu He OAWH, TO U Ha HEeNpPOTUBOPEYMBOCTbL MapamMeTpoB
AAHHOrO yvacTtka ¢ Apyrumu. [poBepKy OCyLLIECTBNAT HaXaTuem KHOMkn «llposepka
Ha Hernpomueopeyusocmb Criucka y4acmkos U rnapamemposy». PesynbTaT npoBepku
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BbIBOAMTCS B OTKPbIBAKOLMMCSH Ha dKpaHe cneumanbHoM okHe. CoobLueHus B OKHe
MOryT ObITb CreayoLLEro COAEPXKAHNS:

- «Yyacmku omcymcmeyrom. posepka He mpebyemcs.» — Takoro poga co-
06LEeHNA CaMOAO0CTaTOUHbI N Pa3bsCHEHUS HE TPebytoT;

- «K0oObI yyacmka paeHbl. [lpomsixeHHOCMb yJyacmka Hysieeasi.» — KOMMEHTa-
pu He TpebyeTcs;

- «Kodb! yyacmkoe owubo4Hkl. 1o kodam yHacmka rnpomMs»KeHHOCMb y4Yacmeka
ompuuamersibHas.» — 3TO O03Ha4aeT, YTO nepenytaHa nocneoBaTesibHOCTbL BBEOEH-
HbIX KOOOB CTBOPOB MO TEYEHWUIO PEKY;

- «He moaym odHospemMeHHO omcymcmeogame 3Ha4yeHusi 2udpassiudecko2o
YKITIOHa U KoaghgbuyueHma wepoxogamocmu.» — 06 3TOM YCNOBMM YNOMSHYTO BbILLE;

- «Yyacmku <Ne z u Ne z+1 > umerom obwyro meppumoputo (NepeceKkaromcs)»
- 9TO O3Ha4aeT, YTO KOA4 CTBOpA OKOHYaHWUS npeaplayllero yvactka MeHblle Koga
CTBOpa Hayarna crnegyoLwero yyacTka;

- «<Mexdy ydyacmkamu <Ne z u Ne z+1 > umeemcs nycmas meppumopus. Ee
MPOMSXKEHHOCMb — X KM.>» - KOMMEHTapumn He TpebyeTcsa, 1 T.4.

Mocne ncnpaBneHnsi 0GHapy>KeHHbIX OLWNOOK B OKHE BBOAA MHOpPMaLUN He-
06X04MMO HaXaTb KHOMKY «3armoMHUMb y4acmoky.

JTrobown oTAEeNbHBINM YH4ACTOK PEKM MOXHO COXPaHUTb B BUAE dhanna Ha XXeCTKOM
ANCKe C NMOMOLLLIO KHOMKW «3arnucams 6 ¢halisl mekywuu yyacmok». ®anny npuceau-
BaeTCsa UMSA C pacluMpeHrneM «*.are». Tak MoxeT OblTb NOAroTOBIEHA COBOKYMNHOCTb
y4acTKOB CO CBOMMM napameTtpamu. [pn HeoBXOAMMOCTU MO 3TUM AaHHBbIM MOXHO
copMMpoBaTb HOBLIN CMMCOK Y4aCTKOB, Hanpumep, B Criydyae pelleHus 3agayun ans
APYroro cesoHa unu Apyroro paccmarpmsaemMoro roga v 1.4. lNpu HeobxogmMmocTn co-
XPaHEeHHbIN Ha OMCKe OTAESbHbIN YH4aCTOK PpekM MOXHO BBECTM B pacyeT, Haxas Mo-
cnepoBaTernbHO KHOMKN «Hoebil yd4acmok» n «Omkpbime ¢halii 0OHO20 ydacmkay.
BBegeHvne napameTpoB o4epeaHOro HOBOrO PevyHOro y4acTka NpoBOLSAT MOCMe Haxa-
TN KHOMKK «Ho8bIl y4acmok» (Npu 3TOM pefakuMOHHbIE OKHa CTaHOBATCHA cBOGOA-
HbIMW AN 3anonHeHust). [Ona yaaneHust HEeHY>KHOro ydacTka WUCMOSb3YKT KHOMKY
«YOanums y4acmok.

[Ona ganbHenwen paboTbl Nocne BBeAEHUA napameTpoB Ansl BCEX Bblaensie-
MbIX Y4aCTKOB peKku criegyeT BbINTU U3 onepaumm BBoAa AaHHbIX MO yYacTKam peku
Ha)kaB KHOMKY «BbIX00».

Ecnn tpebyeTca ana nocneayowen paboTbl 3aNOMHUTL BECb COOPMUPOBAH-
HbI CMUCOK Yy4acTKOB, TO B MOAMEHK «Yyacmku» cnegyeT 3a4encTBOBaTb KHOMKY
«3arnucame 6 ¢halisl CriuCOK y4acmkKoe» W 3anucaTtb Ha XXeCTKOM AMcKe hann ¢ pac-
LUMpeHneMm («*.arey). Ecnn HykHO n3BneYs AaHHbIn hann ans paboTbl C BBOAOM MNOA-
FOTOBMEHHbLIX AaHHbLIX MO y4acTkam, UCMOMb3yT KHOMKY « OmkKpbimb ¢halsn co criu-
CKOM y4acmkoey.

B.2.3 NMNoarotoBka AaHHbIX, XapaKTepU3yHLWMUX NUCTOUYHUKU NOCTYNJSEHUS
BellleCTBa Ha BblAesieHHbIe YY4aCTKU PeKu

MoAroToBKY UCXOAHBIX AaHHbIX HAYMHAIOT C aKTUBALIMK B IMAaBHOM MEHI0 pasae-
na «/IcmoyHUKU 3a2Psi3HEHUST» W HaXaTusi KHOMKM noameHio «Beod OaHHbIX, rpo-
CMOMP-KOPPEKMUPOBKa».
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B oTKkpbiBLLENCA 3KpaHHOW hopMe MporpaMmMbl BBOAA, MPOCMOTPA N KOPPEKTU-
POBKM MapamMeTpoB COrfacHo puUcyHKy b.4 nposBogAaT BBOA OaHHbIX B criegyroLen no-
crnefoBaTenbHOCTW.

YKasbIBatoT KO (OOHOBOro CTBOPA, Y4UTbIBAA PacCTOSIHUE ero OT YCTbS PEKM.

YKa3sblBaoT HAMMEHOBaHNE PeKu.

BbiGupatoT nHrpegueHT n3 Tabnuupbl, KoTopas NosBISIETCS NOCIE HaXaTust KHOmM-
Kn «Bbibpameb UH2pedueHmy.

B cooTeeTCTBYIOLLME pEeaaKLMOHHbIE OKHA BHOCAT JaHHbIE O:

- (POHOBOW KOHLIEHTPALMN BELLECTBA;

- YPOBHE KOHLIEHTpauun, 40 KOTOPOro MOXET MPOUCXOaUTb CaMOOYULLIEHNE pey-
HOWM BOAbI OT paccMaTpuBaemMoro XMMM4eCcKoro BeLLecTBa;

- KOAPPULMEHTE CKOPOCTU CaMOOYULLIEHUSI PEYHOWN BOAbI OT paccMaTpvBaemMoro

XMMMWYECKOTO BELLECTBA.
ObsizaTtenbHO AaeTcst OTBET (B BUAE TOYKM) «[a umeemcsi» unn «Hemy» Ha BO-
npoc «Mmeemcsi niu 3agpsi3HeHHasi cmpysi?» B OHOBOM CTBOpE.

Ecnu Takas ctpysa nmeet mecTto, TO Ans Hee B pedakumoOHHble OKHa BBOOATCSH
AaHHble O:

- paccTosiHMM OT neBoro bepera 4o cepeanHbl 3arpsi3HEHHOW CTPYU;

- KOHLIEHTpauun BeLLeCcTBa B 3arpa3HEHHON CTpye;

- pacxofe BoAbl B 3arpsA3HEHHON CTPYE;

- KoadhpmumeHTe CKOPOCTU CaMOOYULLEHNS CTPYM OT paccMaTpmBaeMoro XmMmm-
4YeCKOoro BeLlecTBa;

- YPOBHE KOHLIEHTpauun, A0 KOTOPOro MOXET MPOUCXOO4UTbL CaMOOYULLEHME
CTPyM OT paccMaTpmBaeMoro XMMNU4eCKoro BeLLLeCcTBa.

Mocne BHeceHUs B pefakUMOHHbIE OKHa NepeydncneHHon nHdopmMauumn cnegyet
obsa3aTenbHO HaaTb KHOMKY «3armoMHumby». [pyrMe KHOMKW Ha LaHHOM 3KpaHHOW
doopme NO3BONAOT NPOBECTU PSA AOMONHUTENBHbLIX Ornepauni:

- «OQyucmump» - OYNCTUTb PedaKUNOHHbIE OKHa;

- «YOanumsby - yoanutb U3 paboyero pasgesna nporpammbl oOHOBbI CTBOP;

- «Banucame 8 ¢halinn OaHHbIE cmeopay» - COXPaHUTb Ha XXECTKOM ANCKE BHECEH-
Hble AaHHbIE (POHOBOrO CTBOPA C COOTBETCTBYHOLLMM MMEHEM U PACLUMPEHNEM «*.iSty;

- «OmKpbimb ¢halisl poHO8020 cmeopa» - NepeHecTn AaHHble OHOBOIro CTBOPA,
COXPaHEeHHbIE Ha XXeCTKOM JM1CKe, B pacCMaTpUBaeMyto aKpaHHyo hopmy;

- «llepelimu K uCmMoOYHUKaM 3a2psi3HeHUsT» - NePenTUn K 3KpaHHbIM dhopmam rnpo-
rpamMmmbl, NpegHa3HavYeHHbIM 451 BHECEHUS MHGPOPMaLMKM MO KOHKPETHBIM UCTOYHUKaM
MNOCTYNMEHNs BELLECTBA Ha y4acToK peku. B pesynbrate ykasaHHOro 4encTBusi Nosie-
ngeTca aKkpaHHas dpopma nporpammbl «pocmMomp-Koppekmuposka ¢hOHO8020 CMEo-
pa» CorfacHo pucyHky, b.5. B aton popme ykasbiBatoT:

- KO UCTOYHMKa (cOpoca) BellecTsa (B COOTBETCTBUM C PaCcCTOAHMEM UCTOYHUKA
OT YCTbS PEKN);

- HaUMEHOBaHWe UCTOYHUKA;

- paccTosiHne oT neBoro 6epera 40 MecTa BbINyckKa;

- KOHLIEHTpauuio BELLECTBa B UCTOYHUKE;

- pacxof BoApbl B UCTOYHUKE;

- KOAPPULUMNEHT CKOPOCTU CaMOOYUULLIEHUS BOL MCTOYHMKA OT MOBbILEHHbIX
KOHLUEHTpaunn paccmaTpmMBaemoro BeLlecTBa;

- YPOBEHb KOHLEHTpauun, OO KOTOPOro MOXEeT MPOXOAUTb CamMOO4uLLEeHue
BOAbl UCTOYHMKA OT paccMaTpMBaEeMOoro BeLlecTsa.
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- 1 MpocMoTp-KOpPPEKTUPOBKa NapamMeTpos GdOHOBOro CTEOPa = =

Koa ¢poHOBOMO CTEOPpAa | Bcero ucrt. zarp. Bobixon

HarrmeHoeaHMe [SI=1 A% N

OTKpHLITL hAAN pOHOBOIO CTBEIpﬂl

BuGpaTe vHrpeauMedT | Janucars B ¢ afin AaHHbe CTBDpﬂl

JanoMHUTE| OUUMCTUTE '.:l;lanMTbl

HMurpenuenT

kKoo
HauMeHoEaHKE HiHMeeTca Ny sarpAasHeHHans cTpya?
L HHMEeETCH — HeTr
FazmepHocTe na.
MOk, PaccTofHKe oT nesoro
Sepera.non ceneiHHel o
SarpASHEHHOM CTRYM (M)
FPoHOESA KOHLEHTPALMA Iui KoHueHTpauuWa eewecTEfR
EEWEeCTEa E SarpazHeHHOn cTpye
HpoBeHE KOHUEHTRaLMM, Facxon eonel e zarpas- li
A0 KOTOPOro MOKeT HEHHOR cTpYe (kKyS.mMfc)
MAROXOOMTE CRMO0UMILEHME o Koadg. CkopocTH camo-
OUMWEHMA CTRYKW [1/cyT] 0
KoagpdHUHMEHT CKOpOCTH
carMoodHueHHa  (1/oyT) 0 HooseHe KOHUEHTOaLAM,
no KOToOnoro MoskeT
HOTH carmooqrw cTpgu |0

NMeperTH K MCTOYH. 3arpsa3H. |

PucyHok b.4 — OkpaHHasa dpoopma nporpamMmmel Ang BBoda, NpocMoTpa
N KOPPEKTUPOBKM NapamMeTpoB (pOHOBOro CTBOpa

T MNMpocMmoTp-KOpPPEeKTUPOEBKa NapamMeTpoB MCTOUHMKA BELLEeCTBa = =

TexymMiA HCTOYH. SarpAsSHEHWA Bcero: BHXO.CI.

PopHMUpYyET pacxion

Kog McTouHMEa B ysnosom creope? | HeT
cpoca BSlW ecTea

Koadg. crop.camoou. -
H aumeHnosanue | peuyn.soax 15cyr o
MCTOUHHEa

YpoBEHbL KOHIWEHTD.

N0 KOTODOrD MOMKET
Paccr. or nes. Gepera o HATH CAMOOY._ B pEKE 1]
A0 MecTa Bunycka [m]

KoHueHTpauMa semer Elbll‘lHl::K CTOYHBIX B0OO
CTEa B HCTOYHHKE | (paccevpawUHA/HANOPHEIEAY?
 Na « HeT

Pacxon soan B

HMCTOUYHHKE [Kgﬁ.MJ’c]l Nuamerp oronoexa [m]

Yucno oronoekos
Koad. ckop. camMo-
ouum_eoa Mcrou 1 oy 1] INnyGuHa pexH HUXEe

MECTa BnyckKa [m)

YpoBEeHE KOHUEHTPaUHH, Faccuwrare napamMerpsl Ana
a0 KoOToporoc HMoxeT [i] YCAOBHOMND BEHNYCKa
NPOXOAMTE CamMOO0OYHUILEHHE,

KpaTHOCTE Hayanb- ’7
HOro pastasneHHa

YcaoBH. pacxon sonbl ,7
B HeT. 3B [kytG_mic)

Hoeblil MCTOUHMK Ynanute TEKHI.I.[.MCTD'—IHHK| FanoHHUTE TEKYUW HCTOUHMEK |

OTKPpBTE (pafin 0AHOrND MCTOUHMKA | MNMepeiTu:

B Hauano| Mpeaba. | Cnen. | B xoHew |
Janucars TEKYUHEA MCTOUYHHK B cpai«'ln| Ll A1

PucyHok B.5 — OkpaHHasa dpoopma nporpamMmmbl An4g BBoAda, NnpocMoTpa
N KOPPEKTUPOBKU NapamMeTpOB UCTOYHMKA BelLlecTBa

OatoT oTBeT (cTaBAT OTMETKY «[Ja» unu «Hemy») Ha Bonpoc, ABNseTcsa nu
[aHHbI UCTOYHWUK (DOPMUPYIOLLIMM PacXof B Y3NT0OBOM CTBOpE.

Ecnn nctouHuk siBnsieTcs hopMUpYIOLLIMM pacxof BOAbl B peke B Y3r0BOM
CTBOpE, TO BO3MOXHO BBEAEHME YTOYHEHHOro 3HayeHust «KoadduULMEHTA CKOPO-
CTU CaMOOYMLLIEHNSI PEYHOWN BOAbI» OT pacCcMaTpUBAEMOrO BELLECTBA Ha HUXene-
allleM yyacTke, a Takke YPOBHS KOHLEHTPALMK, 0 KOTOPOro MOXET NMPOUCXoanTb
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camoouuLLeHne Boabl B peke. Ecrnn CTOYHKK aBnsieTca He (oOpMUPYIOLLMM pacxon,
BOAbl B peke, TO BBOAAT 3Ha4YeHue 3Toro KoadpunumeHTta, NnpuHATOro Ha npeabiay-
LeM yyactke peku. [MoBTOPSAT M ypOBEHb, OO KOTOPOro MOXET NPOMCXOAUTb ca-
MoouYMLLEHNE BOObl B peke OT paccMaTpuBaeMoro BewecTtsa. [lo ymonyaHuio, TO
€CTb, KOra HeT HaTypHbIX AaHHbIX O CaMOOouYULLaloLEen CNoCOBHOCTN BOL PEKU U
BOL, WUCTOYHMKA, KO3IMOMPULUMEHT CKOPOCTU CaAMOOUULLEHNS N YNOMSHYTbIA BO3MOX-
HbIA YPOBEHb, 40 KOTOPOro MOXET CHMXKaTbCHA KOHLEHTpaunsa BeLlecTBa B pesysb-
Tate NpoueccoB CaMOOUULLIEHUS, MPUHUMAIOT PaBHbIMU HYITIO.

B 3aBucMmocTM OT TOro, Kakmm SBMSIETCA BbINYCK  «(pacceusaro-
WUM/HaropHbIM) ?» NN HEeT, KYypCOpOM (TOYKOM) OTMeYarT COOTBETCTBYHOLLYIO U3
paguokHonok — «[a» nnu «Hem». Ecnu oTMeveHa (akTuBmpoBaHa) paaMoOKHOMKa
«[a», TO He06X0aMMO BBECTU YMCO U ANaMETP OrofIOBKOB, a Takke rmybuHy peku
HWXEe CTBOpa BbiMycka. 3aTeM, HaXaTUeM Ha KHOMKy «Paccyumamb napamempbl
0151 yCIIOBHO20 8bliMyCcKa» 3anyCcKarlT pacyeT BESIMYMH KPaTHOCTU HavanbHOro pas-
©aBneHns 1 yCcrioBHOro pacxoda BOAbl B TEKYLIEM MUCTOYHUKE 3arpsisHeHus. Ecnn
MO pacyeTy HanopHbIA BbIMYCK HE MOATBEPXAAETCH, padMOKHOMKa Tuna Bblnycka
3aMeHseTCAa Ha 3HadYeHne «Hemy» n Hwxenexawme nona opMbl OCTaKTCS Hesa-
NOSTHEHHBLIMW.

[ns 3anoMMHaHNA BHECEHHbIX AAHHbIX MO TEKYLEMY UCTOYHUKY obs3aTenb-
HO crnefyeT HaXaTb Ha KHOMKY « 3arnoMHUmMe meKyuwut UCMOYHUK .

[lanee no ycmoTpeHuto onepaTtopa B AAaHHOW 3KpaHHOW POPME BO3MOXHbI
cnegywoume onepaumn:

- «YOanumb meKywuli UCMOYHUK» - YAAnNUTb TEeKyLMA UCTOYHUK N3 cnmcka
MCTOYHMKOB, paccMaTpmBaeMbIX B MporpaMmme;

- «3anucamb meKkywuli UCMOYHUK 8 ¢balsl» - COXPaHUTb Ha XXECTKOM OMUCKe
BHECEHHbIE AaHHbIE MO TEKYLEMY UCTOYHUKY C COOTBETCTBYIOLMM UMEHEM;

- «Omkpbimb ¢halisi 00HO20 UCMOYHUKa» - NEPEHECTN COXPAHEHHbIE Ha Xe-
CTKOM OWCKEe [daHHble MO MHTEPeCyeMOMY MCTOYHUKY B paccMaTpuvBaeMyto aKpaH-
Hyl0 cbopmy.

- NCNonb30BaTb CEPBUC HaBuratopa no dKpaHHbIM popMaM C yXEe BHECEH-
HbIMW AA@HHBLIMW NO UCTOYHMKAM BELLECTBA.

Utobbl NepenTn K 3aHECEHMIO B NporpaMmmy MHopMaumm no HOBOMY MUCTOY-
HWKY paccMaTpuBaeMoro BellecTBa, HaXMUMalT KHONKY «HoebIl ucmoyHuK». [a-
rniee MOBTOPAIT npoueaypy 3aHeceHUst tHopMmaLmn no crnegyrowemMy UCTOYHUKY
BeLLleCTBa B roTOBbIE 4S5 3anUcu peaakuMOHHbIE OKHa.

[ns 3anoMnHaHWs Ha XeCTKOM [MCKe BCEero crmcka MCTOYHMKOB BellecTBa B
MaBHOM MeHI0 B pasgerie «MCmOYHUKU 3a2ps3HeHUsT» aKTUBUPYIOT onepauumio
«3anucame 8 ¢haun mekywul Habop UCMOYHUKO8 3a2psi3HEHUSI» N 3anucbiBatoT
Ha >XeCTKOM Aucke hans ¢ NPUCBOEHHLIM UMEHEM C pacLUMPEHMEM «*.ist».

[Mocne BHeceHMA B TeKyLLy0 NamMAaTb NporpaMmmbl MHpopMauum no BCeM UC-
TOYHMKaM BeLLECTBa NEPExXoasiT B rMaBHYH 3KpaHHY opMy N B OKHO «Besedume
KOO KOHMpPO/IbHO20 cmeopa» BBOAAT KOO KOHTPOSIbHOro CTBOpa (C y4eToOM €ro
pacCTOAHUSA OT YCTbS pekun) Ana npoBeAeHUss OCHOBHOW npouenypbl nepecyeTa yc-
NOBHOM (POHOBOW KOHLIEHTpaALUMM BeLLeCTBa B 3aaHHbIN HUXeNexXallunn cTBop pe-
kn. [ns dukcauum 3agaHnsa ob6a3aTenibHO HaXXUMaKOT Ha KHOMKY « 3arnoMHUme me-
KyWw. UCMOYHUK». 3anycKk pacyeTa NpoM3BOAAT HaXXaTueM KHOMKN « Pacyemy.

Ha rnaBHoWn akpaHHOW (bopmMe nporpamMmbl B pedynbTaTe pacyeTta nosiBnsdeT-
cH rpaduk U3MEHEHUs KOHLeHTpaLumMm BelecTBa B CEYEeHUN pekn B 3alaHHOM KOH-
TPOSIbHOM CTBOPE W KpaTKMN OTYET O pesyfibTartax nepecdeTa yCnoBHOW OHOBOW
KOHLEHTpaunn BellecTBa B 3aJaHHbIN HWKenexaiwuun CTBOp peku (npumep pe-
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3ynbTaTa nepepacyeTta yCriOBHOM POHOBOM KOHLEHTPaLUN XMMNUYECKOro BeLLleCcTBa
npencrasnieH Ha pucyHke b.6).

fﬁ’ lMNMepecueT GOHOBOW KOHLEHTPaLUWKW BELLECTBA B 3a34aHHbBIA HVDKENEXaLWMA CTBOD pekun  — =
YuacTnm  Vlctounwkn sarpasdenna O nporpamme  Boixog
Koaw yuacTtkos MCTOUHMKK 3arpazHeHus B :
Homep Hayana OxkoHyaHua Homep Koa cTteopa beper ctpoca EXEHAPIUE (el (ul iR Sute) et
1 10400 10000 1 10400 POH.CTE. AEE. |
2 10000 9400 Ysa. 2 10000 nee. Yan. 9400 3anoMHuTbL
3 9700 npae.
PacueT |

PezyneTar nepecueTta goHOBON
KOHLUEHTPpAUWH XMMHUYECKOro EEUlECTEA
B 3anaHHLA KOHTPONLHBIEA CTEOP BHIIE
BHMNYCKA CTOYHHX BOA

Crarc=6.86 {rrrfn)
Ccpenn=3.93 (Mkrfn)
Mokazatb yuacrtok Mokazare MCTOUH 2Arp. | CruHUM=2.51 (MKrfn)
Koag . creweHua=60%

Mens. Konnentpaina 8 cedeHm# perri: 94 00 kv oT yeTea

|_._ KOHUEHTpaLA BswecTEa; — NOK | Meas. na ycranoenenus HAC pacueTtHas
¢OHOBAA KOHUeHTpauus e pexke Pexka K

e 94.00 kM OT YCThLAa

coctagnaeTt 6.86 {Mkrfn)
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t t t t t
20 40 50 80 100
LWupuHa peku, M

PucyHok B.6 — lNpumep nporpaMmMHOro npeacraBneHust pesynbTaToB nepepacyeTa
YCNOBHOM (POHOBOW KOHLEHTpaLMN XMMUYECKOro BeLLlecTBa B 3a4aHHbIN
HUXenexawmn CTBOP PeKn

Ha oT4yeTHOM 9KkpaHHOM dhopMe rpaduk nokasblBaeT pacyeTHoe (YCIOBHOE)
pacnpeneneHne KOHUEeHTpauum paccMaTpmBaeMoro BeLLLeCTBa B CEHYEHUN PEKU, NO-
3BosigoLllee yBuaeTb 1 onpeaennitb ero MakCuMarbHYH KOHUEHTpaLuumio B 3TOM ce-
YyeHun. B OencTBUTENBHOCTU AeTanu nonepevyHoro npousis N3MeHeHUs KOHLIEH-
Tpauuu BelecTBa B CEYEHUM PEKU MOTYT MMETb CBOU OCODEHHOCTU, CBSA3aHHbIE C
BNUAHWEM MECTHOM MOP(OMETPUM pycna pekn Ha pacnpeaeneHne BogHbIX Macc.
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MpunoxeHne B

(cnpaBo4HoOE)

PL 52.24.622-2017

3Ha4yeHus KoadduumeHTa CTblogeHTa tg; Npun
OOHOCTOPOHHEWN foBepuTenbHou BeposaTHocTu P=0,95

n tse n ts 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

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

Mpumepbl pacyeToB YCNOBHbLIX (POHOBbLIX KOHLEHTpaLUun
XUMUYECKUX BelecTBa B BoAe BOAHbIX 00 BHLEKTOB

.1 MNpumep 1
B 3agaHHOM ans pacyeta ctBope N pekn A, raoe npoBoAUSIUCE cUcTemaTunye-
ckme (perynsipHble) rmgpoxmmmnyeckne HabniogeHus, TpebyeTtcs onpenenutb yc-

* ~
NOBHY0 (hOHOBYIO KOHLUeHTpaumto BewectBa Cy ana asota ammoHuiHoro. 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 pavne «llpumep 1.dat».

Tabnuua TI.1 — Pesynbtatbl HabniogeHun 3a cogepXaHMem asoTta
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 KOHUEHTpauun 3adencteByem nporpammy
«XM — poH3». Ucnonb3ys ctangaptHoe ana Windows okHo Bbibopa kaTanora u
ghanna, Haxo4uM N OTKpbIBaeM NOLroToOBMEHHbIN hann «[lpumep [1.daty.

[anee Ha rpaduke npocmaTpvBaeM WUCXOAHYK ANS pelleHus 3agadn WH-
dopmauuto. Ha ToueyHoMm rpadpuke «Pacxod-KoHUeHmpauyusi» 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 YCNOBHO GOHOBOW KOHUEHTPaUMK BEWECTEA B BOAHOM 0bLekTe = B
Mpo6u | OTKpHTL q:ﬂb'm‘ ?:b'ﬁ':'p OFbSKTIPACUETE Mio6 Toaot Havano  Korew | | D°00P AManasons
Tpyu

F.on WHrpeovent  PasmepH.
| 1 AZOT atdmoH, wrdin j
K.00paMHETHEIE HOMERA BEPTHKANER

B CTRYAR ™ NononHUTENEHaR - |D | | |
FaoHTponeHof  JononHuTensHokH K.oHeL 2014;]

1 MNapu zHAYEeHM pacxXoo-KOHUEHTpauus
|20 ENEETE]

" Wz ofwero MaccHea
[ o [aore | Vamerure roa|
" Ws gononHumensHoi |D | | HnanuTe Touky

Bug ceazn C=f(1) N0 gaHHLIM B KOHTPONEHON CTPYE

|20 [2m3  [a014 Foae!
|20 ENEIECE

(™ OSWMEA MacCHE -

1
™ KoHTponeHa:s - Hanano |2013 |

ET T .
= i H
= | .
S ; : Pacuer
2 | H
g ! :
z . .
s ; .
;g_—' i H
' o '
il 4 @ 1 L]
T T T

T
50 60 70 a0
Pacxog, kyld.mic BH)(Q.U‘

PucyHok .1 — 3aBMCUMOCTb M3MEHEHMS KOHLEHTpaunn asoTta
aMMOHUNHOrO OT pacxofa pevHon Boabl B ctBope N peku A

[ns ocywecTBrneHns pacyeta yCnoBHOM POHOBOW KOHUEHTpaUnn asoTa am-
MOHUMHOIO HaXuMaem KHomkKy «Pacyem». B nosiBuBlieecsa peaakuMOHHOE OKHO
BBOAMM TpebyoLlnecs ansa pacyeTta 3HayeHue pacxona pevyHon BoAbl N HAXXUMaeMm
KHoMKy «Pac4yem». PacyeTHoe 3Ha4yeHne yCcrioBHOM OHOBOW KOHLIEHTpaUuK a3oTta
aMMOHMiiHoro coctasnsieT 1,03 mr/gm®. Wtoroeas dopma pe3ynbTaTtoB pacyeTa
nocrne BHECEHUs B Hee HeobXoaUMbIX AONOSTHEHUN MOXET ObITb NpeacTaBrieHa B
HaneyaTaHHOM BuAe.

OTkpbIB 3aknagky «ornonHumersbHble ceedeHUsT» MOXHO NOoSyYuTb MHAGOP-
Maumto 06 yCTaHOBNEHHOM N UCMOMb30BAHHOW CTAaTUCTUYECKOM CBA3M NS pacyeTta
YyCNoBHOM (hbOHOBOW KOHLEHTpaumm

Cy =33,177-Q 1322, (r.1)

[Mpn ncnonb3oBaHMM pacyeTa YCrIOBHOM (DOHOBOW KOHUEHTpauuu asoTa am-
MOHUMHOIO «BPY4YHYHO» MOXHO BblAENUTb criegyoLwmne no3nuun:

- XapaKTepUCTUKMN CTaTUCTUYECKON CBSA3M COCTaBMSAIOT: n = 20; r=0,79;
Sce = 0,162 Mr/aM®; S/ = 0,41; tg = 1,73;

- CpaBHEHME NOSTyYEHHbIX CTaTUCTUYECKUX XapaKTEPUCTUK CBA3N MeXOY KOH-
LeHTpaunen BeLlecTsa n pacxogomM Bobl ¢ TabnmyHbiMu (cMm. Tabnuyy M.1) nosso-
ngeT cuntaTb, YTO HAOEXHOCTb MOJSTYYEHHOW CTaTUCTUYECKOW CBA3WM LOCTaTO4YHO
BbICOKa;

- B COOTBETCTBUU C ypaBHeHueM (I".1) npu pac4eTHOM MUHUMANbHOM pPacxo-

!
ae Boabl Qgsy, 3HaYeHue qu COCTaBUT
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Cip =33,177-14,5 %220,967 mr/gm®

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

cboHoBoI KoHLeHTpauun Cy, :

- 0,162-1,73
C, =0,967+—> o= 3
o 20 1,03 mr/gm®.

.2 NMNpumep 2
B 3agaHHOM ansa pacdeta ctBope M peku b Tpebyetca onpegenutb ycnos-

*
HY0 (DOHOBYIO KOHLIEHTpaLMO BeLlecTBa qu ANsi XMMUYECKOro noTpebneHust Ku-

cnopoga (XMK). PacyeTHblit MUHUMAnbHbIN pacxon Boabl B peke Qqsy, = 21,6 M>/c.
PesynbTaTbl exxemecayHbix HabnogeHnn npueeneHol B Tabnuue .2 n Ha pUCyHke
2. B 9neKkTpoHHOM BuAEe UCXOA4Has MHOpMaumMa ONs npuMmepa HaxoauTca B
danne «llpumep I 2.dat».

[Ons npoeegeHna pacdeToB aktusupyem nporpammy «'XM — coH3». Uc-
nonb3ys ctaHgaptHoe ana Windows okHO Bblbopa kaTanora u danna, Haxogum m
OTKpbIBaeM NoaroToBneHHbIn pann «llpumep I 2.daty.

B nporpamme «['XM — dpoH3» nocne npocMoTpa UCXOAHbIX AaHHbIX Ha rpa-
doMKke B OCHOBHOM 3KpaHHOM hopmMe nporpammel B pexume «llapbl 3Ha4yeHUU pac-
X00-KOHUeHmpauusi» B KOHTPOMbHOW CTpye, HaXumaeM KHOMky «Pacyemy. [lo-
CKOJIbKY CTaTUCTUYeckaa CBSA3b AOCTOBepHa, a 3HadeHue XI1K npu nosbiLeHUU
pacxoda BOAbl B peke yBenuMyuuBaeTcsl, JONOMHUTENbHO criedyeT paccuutaTtbh YC-
NOBHblE (POHOBbIE KOHUEHTpauun npu CcpegHEMHOrofieTHEM W MakCUMarbHOM
cpefHemecs4HOM pacxofe BoAbl roga 5 %-How obecnevyeHHOCTU: MPpKU Qgp iy = 45,0
M3/c 1 Qs = 85,0 M°/c. Bce HeobxoauMble Ans pacyeTa pacxoabl BBOAUM B COOT-
BETCTBYIOLLMNE NOABMBLUNECS PeAAKLMOHHbIE OKHA N HaXXMMaeM KHOMKY «Pacyemy.

BbluncneHHble qu nna XIK B ctBope M pekn b coctasnsioT

*

Cop = 4,05 mr/gm®,
C*7(Qcp.MH.

*

C = 3
qD(Qs%) 8,24 mr/om”.

C ) = 5,33 mr/gm®,

B ocHoBe pacueTa nexmTt ncnonb3oBaHme Noy4eHHON CTaTUCTUYECKOW CBSI-
3un (cM. 3aknagky «ZonosiHumersnbHble ceedeHUsI»)

C,, - J11,5349+0,0074-Q2 . (r.2)
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Tabnuua .2 — PesynbTtaTbl CUCTEMATUYECKNX TMOPOXUMUYECKMX HAONIOAEHUN 3a
nameHeHnem 3HadeHun XIK s ctsope M peku b

Pacxopn

Pacxopn Pacxop
[ata Bog'l'(’('aB XK, [ata | BoAabl B Xl'lK,3 JaTta | BOAbl B XI‘IK,3
P 3 ’ mr/am® pe3|<e, Mr/am peSKe, Mr/gm
M-/C m°/c m3/c
2012 . 2013 r. 2014 r.
09.01 21,6 54 21.01 23,1 40 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
25.09 449 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
- PacueTt ycnoeHo HOHOBOW KOHUEHTpaUMKM BELECTEa B BOAHOM ObbekTe - O
MNMpoGu | OTKpHITEL ¢ﬂn"| Beidop offeekra pacueTa Mpot MNoger Havano  Kodew Bridop amanazoHa
Foa MHrpeawest FaszrepH. ?—-Tgé‘:lu_luwﬁ U |33 |2D12 |2D14 Foge!
LES HIe mrn #  FKoHTponeHas - |33 |2D12 |2D14 Hauano 2mz i
DDDJJ.HHaTI-ébgHDM_EDa EBERTHEANSH |D | | N
puss: . =
KoHTponeHoM  JononHuTensHoi £ Denanmimensras KioHew, 2014 =1
] lNMapu 3HAYEeHM paACXDO-KOHUEeHTpAauus
" W= ofwero mMaccusa |33 |2D12 |2D14
. D';ll't |33 |2D12 |2D14 MsMeHUTE roak!
" W= gononHuT eneHOMA |D | | HoanuTe Touky
Bug ceasu C=f{Q) Nno gaHHbIM B KOHTPONBHOW CTpye
2l
7
=
=
o= 6] P
% acueT
B 5
I
7
2 4 : : . : : : : : : : : :
e T LTS ST o et o e
2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 5‘5 EIU EIS TID TIE BIU BIE
Pacxop, kv mic BHXO.D.

PucyHok .2 — 3aBucumMmocTb nameHeHus 3HaveHnn XK oT pacxoaa
Boabl B peke b B ctBOope M
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Peluas 3agavyy B py4HOM peXume C MCMOMb30BaHMEM YCTaHOBIEHHOW npsi-

MOW CTaTUCTUYECKON CBA3M MeXAY KOHLUEeHTpauMen BewwecTsa U pacxogoM peyHom
BOAbl A1 COOTBETCTBYIOLMX M'MOPONOrMYECKUX YCNOBUIA, NOMYYNM:

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

CI

CI

o~Q_ )

I~

CP.MH.

5%

Cyp =3,87+0,174 1,69 0,601 = 4,05 mr/am®:

= 11,5349 +0,0074 -45,02 = 5,15 mr/gm;

= /11,5349 +0,0074 -85,02 = 8,06 mr/am®:

. = = 3.
C(p(QCp.MH.) =5,15+0,174 1,69 0,601 = 5,33 mr/gm~,;

*

C =806 +0,174 1,69 0,601 = 8,24 mr/am®
b(Qge,) = ! 09 0, ! A

.3 NMpumep 3
B 3apaHHOM gns pacdeta ctBope G peku B Tpebyetca onpenenutb PoHO-

- CTaTUCTUYECKNE XapaKTEPUCTUKM cTaTUCTUYecKon ceasn: n = 33; r=0,89;
Ses = 0,601 mr/am®; o = 1,279 mr/am®; Sg, / 0 =0,47; ts = 1,69;

BYIO KOHUEHTpauuio HeddTenpoayKToB Cfb . PacyeTHbI MYMHMManbHbBIN pacxo BO-
nbl B peke Qosy, = 75,3 M*/c. PesynbTaThbl eXeMecsyHbIX HabroaeHni npuBeaeHs! B
Tabnuue .3 n Ha pucyHke [.3. B aneKTpoOHHOM Buae ucxoaHas uHdopmaumsa ong
AaHHOro npumepa Haxoautcsa B coanne «llpumep [ 3.daty.

Tabnuua .3 — PesynbTaTbl eXeMecsa4HbIX HabnoaeHun 3a cogepxaHmem Hed-
TenpoayktoB B cTBope G pekun B

Copepxa- Conep- Copepxa-
Pacxopg Pacxop, >KaHue Pacxon
HWe He- HUe He-
Jata BOAbI B Tenpoayk- | Harta BOAbI B Here- [ata BOAbI B Tenpoayk-
peke, peke, npoayk- peke,
m3/c MTF?B’ 3 m3/c TOB, m3/c T7B’ 3
AM mr/gm® MraM
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 25.09 124,0 0,17 29.09 70,5 0,17
30.10 11,4 0,15 28.10 135,0 0,12 28.10 69,5 0,06
27.11 86,0 0,07 25.11 320,0 0,11 18.11 75,0 0,09
26.12 64,4 0,10 25.12 99,0 0,10 16.12 | 102,0 0,12
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- PacueTt ycnoBHO hOHOEOW KOHLIEHTPALLMKM BELWLECTEa B BOAHOM ObbekTe = =
|_|pDE|'I:I| OTKpLITL q:nﬁl"riﬂl [Brifiop offbskTa pacueTs Mpod Moger Hayano  KoHey, BriGop amanason
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Pacxog, ky0.mic BHXQ.I]. |

PucyHok .3 — 3aBMCUMOCTb U3MEHEHUS coaep)KaHUs He(pTenpoayKTOB
OT pacxofa Bofbl B ctBope G pekn B

[Ana npoBegeHuss pacdeToB aktusupyem nporpammy «'XM — doH3». WUc-
nonb3ys ctaHgapTHoe ana Windows okHO Bbibopa kaTanora u danna, Haxogum n
OTKpbIBaeM noaroToBneHHbln pann «lpumep [ 3.dat».

Kak cnegyeT 13 rpacumka Ha pucyHke .3 B paccmaTtpnBaeMomMm npumepe co-
AepxaHne HeddTENPOAYKTOB B BOLE HE 3aBUCUT OT pacxofa pevyHoW BOAbl, NO3TO-
MY BblYMCIIEHME YCNOBHOM (POHOBOW KOHUeHTpaumn no nporpamme «'XM — poH3»
BbINOJSTHAEM C Y4ETOM aBTOMaTMYeCKU (POpMUPYEMbIX XapaKTepHbIX NepuoaoB Mo
AaHHbIM exemecayHblx HabnogeHun 3a 2012-2014 rogbl. [Ans ocyllecTBreHus
AaHHOW onepauun B rnaBHON akpaHHoW dpopme nporpammbl «' XM — oOH3» Haxu-
MaeM KHOMKy «Pacyemy».

B pesynbTaTe pacyeta nosydaem 3HavyeHue (POHOBOM KOHLEHTpauuu, pas-
Hoe 0,151 mr/om®. B «JonosHumerbHbIx c8eOeHUSX» MOXHO HalTU NOsiCHEHUe,
YTO B pacyeTHbI MaccuB HabnogeHu 3a Tpy roga BOLWKW AaHHble (Bcero n = 12)
3a YyeTblpe Mecsua (SHBapb, NOHb, CEHTAOPL 1 OKTSAOPD).

[Mpw pacyeTe «Bpy4HYHO» HEOOXOAMMO BbINOMHUTL CreayoLwmne onepawmmn.

[Mockorbky cogepxaHue HedTenpoaykTOB B BOLE He 3aBUCUT OT pacxoda
peyHon Boabl (pucyHok I1.3), 0bpaboTky pe3ynbTaToB HabnogeHUn Ans onpenene-

%
HUA Cq) nposognm cormacHo 5.5. [1na BbiIBOAA 3HAYUMOCTU OTNINYUS pe3ynbTaTtoB

HabnogeHnn, nonyyeHHblx B 2014 r., oT AaHHbIX 2013 r., 2012 r. ncnonb3yem cra-
TUCTUYECKUN KPUTEPUN Uy .

N3 tabnuupl .4 cnepgyet: T, = 145,5; ny = n =12; T,=154,5; n, =m*=12.
Mo popmyne (7) Haxoanm BENNYNHY U, :

u = 145,5 — 12(12+1) / 2 = 67,5
©014/2013 )
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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)

Z2014/2013 =

[MonyyeHHoe 3HayeHWe z nonagaeT B WHTepBan — 1,28 < z < 1,28, nosTomy
NPMHMMAaEM, YTO OTNnYmne pesynbtatoB HabnoaeHun 3a 2014 r. n 2013 r. He3Ha4YUMO.

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

CopepxaHue PaHr CopepxaHue Panr
HedpTenpoayKToB, mr/om® HedpTenpoayKToB, mr/om®
2014 . 2013 .

0,05 2,5 0,05 2,5
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 > =145,5 n=12 > =154,5

AHanornmyHbIM cnocobom NPoBepPUM 3HAYMMOCTb OTNIMYNA AaHHbIX B 2012 roay.
PesynbTathl 3TOro aHanmaa: T,=144; n;=n=12; U, (2014/2012) = 56; Z5014/2012= " 0,95.

[MonyyeHHOe 3HaYeHuWe z nonagaeT B MHTepsan — 1,28 < z < 1,28, noatomy
Takke NpMHUMaEMm, YTo oTnnume pesynbtatoB HabnaeHun 3a 2014 n 2012 rr. He-
3Ha4YUMO.

Tak kak rogoBble gaHHble 3a 2012 - 2014 roabl OTANYAKTCA HECYLLLECTBEHHO,
B JanbHeEWWeM CTaTUCTUYECKOM aHanm3e Bce AaHHble byaem paccmaTtpuBaTh CO-
BMeCTHO. Pe3synbTtaTthl rpynnMpyemM noMecsa4yHoO B COOTBETCTBUM C 5.5 1 ona kaxaon
BblAEeNaHHOW rpagauumn onpeaensieM CpeaHIor KOHLUEHTpauUnuio HedbTenpoayKToB CO-
rmacHo Tabnuue .5. B sHBape cpeagHee copepkaHne HedTenpoaykToB ObI1o Ham-
B0onbLWKM, NO3TOMY 3TOT MECSL, OTHOCUM K OCHOBHOW (OMOpHOM) rpagauuun. Ncnone-
3yst Kputepum U, , onpenennum 3Ha4YMMOCTb OTSIMYMS OCHOBHOW rpajaumm OT OC-

TanbHbIX. OT OCHOBHOW rpagaunn He3Ha4YMMO OTNMYAKOTCA AAHHbIE 3a UKOHb, CEH-
TA0Pb M OKTABPL (3Ha4YeHus napameTpa U, BGonblue 3HavyeHun napameTpa Ut = 2,1).

[aHHble 3a 4yeTblpe Mecsiua (SHBapb, WIOHb, CEHTAbPb M OKTA6pb) 06beanHsieM B
oauH Maccus (B utore n = 12) n, ucnonedys gopmynsl (1), (13), (21), nonyyunm:

Cepcp.=0,12 mr/am®; 0=0,05mr/gm®;  tg =1,80;
0,05-1,80

—-0,15 mr/gme.
A2 A

Cop=0,12+
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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 KOHLEHTpaLuit HedpTernpoayKTOB No MecsALaMm; N- YUCo neT HaGnoaeHni;
C (cpy CPedHeMecsaYHasn KOHLeHTpauua HedTeNpPoayKToB

.4 NMpumep 4

B 3apaHHOM gns pacdyeta ctBope B pekn K Tpebyetcs onpegenutb ycrnos-
HYIO DOHOBYIO KOHLUEHTpaUuo Meau C;. PacyeTHbIn MUHMMarbHBIA pacxod BoAbI

B peke Q o590, = 46,0 m/c. PesynbTaTbl HabnoaeHnn npmeeaeHsl B Tabnuue .6 n Ha
pucyHke [.4. B anekTpoHHOM Buae ncxogHas mHdopmauusa ansi npyumepa Haxo-

antcsa B channe «lpumep 4.daty.

Tabnuua .6 - Pe3ynbTatbl cucTeMaTUYECKNX MMOPOXUMNYECKMX HabnogeHnn 3a

cogepxxaHnem meau B cteope B pekn K

[ata CopepxxaHue mean, MKr/n
Pacxop sogpbl
B peke, M/ y neBoro ?epera Ha cepeanHe peku
(koopamHaTHbIN HoMep 41) (koopAanHaTHBIV HoMep 42)
2013 .
04.01 61,6 1,0 15
02.02 50,8 4,5 2,5
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 1,5
05.07 86,7 1,0 1,0
02.08 51,8 6,5 1,0
05.09 75,5 1,0 4,5
04.10 64,2 2,0 1,0
03.11 68,5 1,0 3,5
01.12 70,4 3,0 1,5
2014 .

04.01 58,6 1,0 3,0
05.03 75,3 6,5 2,0
03.04 301,0 1,0 2,0
07.05 1305,0 4,5 1,0
05.06 348,0 7,0 2,0
01.07 191,0 [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 3,5
06.11 98,0 1,0 25
03.12 71,6 1,0 2,0
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B pesynbTtaTe OTKpbITUS U paccMoTpeHusa B nporpamme «'XM — poH3»
ghannia ¢ NCXo0QHOW MH(POPMaLMEN BbISCHAETCS, YTO B BEPTUKANAX 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 paccMaTpMBaeMOM MacCuBe AaHHbIX. OTY TOYKY yaansem u3 pacyeTa, Haxas
knaBuwy «Yoanume mouky». [lpocmoTp «[lapbl 3Ha4yeHul  pacxold—
KOHUeHmpauyusi» rokasblBaeT, YTO LOCTOBEPHOM CBA3N MeXAy HUMWU HeT (CM.
pPUCYHOK I.4). [o 3TOM NpUYNHE pacyeT SOSMKEH BECTUCL 6e3 yyeTa Takomn CBA3N.

PacyeT pOHOBbLIX KOHLEHTpauuni No CTPysM BbIMOSIHAEM OTAeNbHO. Bbl-
YUCIIEHUS HAYMHAEM C KOHTPOSbHOM CTpyu. ocne HaxaTtusa KHOMKn « Pacyem»
nosiBNSeTCA OKHO ANA BBeAEeHMdA napameTpoB Habopa nepuoaoB (CE30HOB).
Beenem goBa Habopa nepnoaos (Ce30HOB):

a) nepBbIi HABOP NPOAOIMKNTENBLHOCTU NepuoaoB (B AaTe nepeaa uudpa
— 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 NepruoaoB MOXHO 3aMOMHWUTb Ha XECTKOM AUCKe B Buae
hanna c paclwmpeHneM «*.sezy, HaxkaB KHOMKY « 3arnomMHuUmp».

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 npogosikeHna 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» BO3BpallaeMca B rnaBHy0 3KpaHHy opmy 1 NoBTOpsieM Ta-

Kyl Xe npoueaypy AN pacdeta (OOHOBOM KOHLUEHTpauuu meau C:b B gonon-

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

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

N3 ponosiHuTenbHbIX OTYETHLIX CBEAEHUN criedyeT, YTo ANS KOHTPOSbHOM
CTpyn Hambornee xapakTepHbIM MepuoaoM (Ce30HOM) AnsA pacyeTa YCrOBHOWM

POHOBOWN KOHLIEHTpaUun meamn Cfb okasancs nepuog 03.01-09.30 (6binn 06b-
eavHeHbl aBa ce3oHa 03.01-05.30 1 06.01-09.30).
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PacueT ycnosHO hOHOBOW KOHLIEHTDALUWM BELLECTEA B BOAHOM OBbekTe
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115 Meap raKkE - =1
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B CTRYAH r~ . |
KoHtponeHoi  HononHurensHoM e AT K.oHew 204 -1
] 42 Mapw zHAYEHWH pACXOA-KOHUEHTpalud
" M= ofiwero maccuxea |45 |2D-I 3 |2D1-'1 "
SMEHHUTE I'D,Elbll
* Wz koHTpONEHON CTRYM |22 |2ITI 3 I2D1-‘1
M= nononHuTEnsHOE |23 |2D-13 |2DM YosnMTE TD'—IKHl
Bug ceazn C=f(Q) no gaHHLIM B KOHTPONEHON CTRYE
25
< 20
=
z 15 P |
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m
E 10
5
I
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Pacxog, kyl.m/c

Boixon, |

6)

¢

Pacuet ycnoBHo GOHOBOW KOHLIEHTPALMM BEWLECTBA B BOAHOM 0bbekTe

CoEEN

I'Ipuﬁul OTKpHTE q:aﬁnl

rErifiop offbekTa pacueTa
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T 4]
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Mapw 2HAYEHHEA pACXOA-KOHUEHTpauMa

BriGop auanasoH
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=1
Hauano 2013 |
[ |
Kaney 2014 =1

" Wz ofiwerna MaccHea |45 |2D1 3 |2E|1 4
= M3 koHTponeHoi cTRyM |22 |2D13 |2EIM Ml
& Waananireniei |2 ECIEIR ELINY [rvpsmmen roury |
Bug ceazu C=f(Q) N0 gaHHBIM B SONONHUTENEHON CTRYE
' 1 1 ¥ ' ' 1
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- 1 | | 1 1 |
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E, b o ee : : : :
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o 1 | | 1 1 |

Pacxog, kyd.mic

Boixog,

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

pacxoga pedHon Boabl B cTBope B pekn K

PlllcyHOK .4 — 3aBNCMMOCTb U3MEHEHUSA coaepaHuna meaun ot

Mpu pacyeTe «BPYYHYHO» BbIMOMHAKT CreaytoLime onepauuu.
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[MpoBOAAT cpaBHEHME pe3ynbTaToB HAabNAEHUI, NOSTYHYEHHbIX B OTAEMbHbIX
BEPTUKaNsaX. JTO CpaBHEHME NOKa3bIBAET, YTO CPeaHASA KOHLUEeHTpauma mean y ne-
Boro Gepera HauBonbluas®. Kpome Toro, copepxaHue Meau B STOM BepTvKanm
3Ha4YMMO OTNNYaeTCs OT ee coaepKaHus B cpefHen Yactu cedeHuns pekn (T, = 456;
U, = 180; z = 1,67). Ha ocHOBaHMUM 3TUX pe3ynbTaToB MPUHUMAEM, YTO Ka4yeCTBO

BOAb! Y NeBoro bepera xapakTepuayrT KOHLEHTPaLMI0 MeQN B KOHTPOSbHON CTpye.
Pac4yeT ycnoBHOM (POHOBOW KOHLEHTpauun meam C’&, NnpPoBOAUM OTAENbHO

ANS KaXaon 13 BblAeNeHHbIX BOAHbIX Macc. ConocTtaBneHne pesynbtaTtoB Habnto-
AEeHWin Mo rogam nokasblBaeT, YTO gaHHble 3a 2014 rog HeCcyweCcTBEHHO OTNMYaloT-
Cs OT AaHHbIX 3a 2013 rog kak B KOHTposSibHou cTpye (T, = 118; u, = 63; z = 0,16),

Tak 1 B OCTanbHOW Macce BoAbl B cedeHun pekun (T, = 129; U, =51; z=-0,95). B

CBA3WN C 9TUM Jaree B CTaTUCTMYECKOM aHanunae faHHble 3a 2013 r. n 2014 r. pac-
cmaTpvBaeM Kak OANH MacCcuB.

[Ana oueHkn Hannumsi CyLeCTBEHHbIX BHYTPUIO4OBbLIX M3MEHEHUA COAepXKa-
HUS Meau B pe4yHOoM BOAE BblAeNUM TpyU BEPCUN NEPUOANYHOCTU (CE30HHOCTU) 3TUX
N3MEHEeHUN B ro4OBOM LIUKNE:

1) No NPOAOIHKNTENBHOCTU TMAPOSIONNMYECKUX CE30HOB:

BeCHa (MapT - man),

neTo-oceHb (UIOHb - HOSIOPb),

3uma (goekabpb - oeBpanb);

2) No NPOAOITHKUTENBHOCTU XapaKTepHbIX Habngaemblx TeMnepaTyp B peuy-
HOW BOAE:

nepBbI Nepros ¢ TemnepaTypoit MeHee 5 °C (HOSIGpb - anpensb),

BTOpOW Nepuog ¢ Temnepartypoi B npegenax ot 5 ao 15 °C (mait - okta6pb),

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

3) N0 COBOKYNHOMY BAUSIHUIO pPa3fnyHbiX hakTopoB (MO BU3yanlbHOMY aHa-
N3y OaHHbIX):

nepsbI Nepuog (MapT - CEHTABPDL),

BTOpON nepuog (okTabpb - peBpansb).

Pe3ynbTaTbl OLEHKN pasnuuns Mexay OTAeNbHbIMU rpajaumsMn cogepxa-
HUS Mean B pe4YHOW BoAe nokasaHbl B Tabnuue I.7.

ConocTtasneHune pesynbTaToB HabMoaeHW NO BblAENEHHbIM rpagauusm (Cwm.
Tabnuuy I.7) nokasbliBaeT, YTO CTEMEHb BbIPaXXEHHOCTU NEPUOANYHOCTU U3MEHEHUS
cogepxaHust meaum B ctBope B pekn K Hambonee Bbicokas B TpeTbel Bepcun. [Ong
3TON BEPCUM M paccynTaemMm YCrOBHYHO (DOHOBYHK KOHLIEHTPAUMIO B KOHTPOSbHOW
CTpye 1 ocTaribHON Macce peyvyHon BoAbl, NpeacTaBneHHyto B Tabnvue I7.8).

Mo TpeTben Bepcun CE30HHOCTU B KOHTPOSIBbHOW CTPYye Momyyvmum

* 3,45.1,8
C, =558+2"2"_"2 -7 37 mkr/gm>;
® A2 A

Ansa octanbHOW Maccehl peLIHOIZ BOAbl B CE€4EHNUUN PEKU -

D PesynbTat HabnwoaeHun, BblaeneHHblh B Tabnuue .6 pamkon, B pacyeTe He
yuuTbiBancs, T.K. NPUHAT HexapakTepHbiM (npu N =23, Cycp)=5,15 MKr/am>;
o=54wmr/agv’ | =37, 1,=2,6; | >1,).
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= 2,60 MKF/,EI,MS. _

Tabnuua N7 — PeaynbTaTbl OLUEHKN pasnnyna mexay oTAesbHbIMWU rpagaunsamm
cogepxaHus meam B pevyHon Boae

KoHTpornbHas cTpys

OcTanbHasi Macca pe4Hol BoAbl

Mep

Basi Bepcus

BecHa / neTo-oceHb

BecHa / 3uma

neTo-oceHb / BecHa

neTo-oceHb/ 3uma

T,=645 U, =435 | T;=19 U, =4| T;=51 U, =40 | T;=46 u, =31
m=11Nn=6 | M=6 n =5 m=12 n =6 m=12 n=5
Z=1.00 z=-210 Z =033 Z=-005

BTopas Bepcus

TpeTtuin nepuog, /
BTOpPOW Nepuoa

Tpetun nepuog /
nepsbIi Nepuos

BTopon nepwuoa /
nepsbIv Nepuos

BTopown nepwuog /
TpeTun nepunos

T, =23 U, =13 [1=81,5 U,=53,5|T, =335 U, =325| T,=28 U,=18
m=7 n=4 |m=11 n =7 m=11 n=4 m=8 n=4
Z=-0,32 Z=131 Z2=0,13 Z=0,25

TpeTba Bepcus

[MepBbI Nepuog / BTopoun nepuog BTopou nepuog / nepsbii nepuog
T,=66 U, =21 T, =127,5 U, =825
m =13 n=9 m =14 n=9
=-2,53 Z2=1,20

Tabnuua .8 — PacnpegeneHne 3HadeHUN coaepxaHusi Mean, NOoSyYeHHbIX B
KOHTPOJSIbHOM CTPYye M OCTarbHOW Macce pevyHOW BOAbl, C yY4ETOM Jydllen Bepcun
BblAeSIeHHbIX rpagaumi (CE30HOB U NeprnoaoB)

Bepcum KoHTponbHas cTpys OcTtanbHas macca pevHou BoAbl
rpafaunn C(byi MKI'/,D,M3 n C(b(Cp) C(b,i MKF/,EI,M3 n C(b(cp)
TpeTbs Bepcus
nepBbIn 10,0; 5,5; 9,0; 12 5,58 1,0; 1,0; 5,5; 16 2,6

nepuos 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
BTOpOW 2,0; 1,0; 3,0; 9 2,0 1,0; 3,5;1,5; 9 2,3
nepvos 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 ycrnoBHyK OOHOBYIO KOHLEHTpauuto C:p cogepxaHus meam B ctBope B
pekn K npyHnmMaem KoHUEHTpaumo Meau, pasHyto 7,37 MKr/n.

.5 Mpumep 5
B 3agaHHOM anga pacyeta ctBope O pekn Y, rae npoBoAUSIMCE cucTemaTude-
ckue (perynsipHble) rMapoxmmumyeckne HabnwogeHusa, TpebyeTcs onpenennTb yc-

NOBHYIO (POHOBYHO KOHLIEHTpaLUIO C; AN B3BELLEHHbIX BeLecTB. PacyeTHbIN Mu-

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

[Ana pacyeTta ycrioBHOW (POHOBOW KOHLIEHTpauuMn 3agencTByeM nporpammy
«'XM — poH3». Ncnonbaya ctaHgapTHoe ana Windows okHO Bbibopa kaTanora u
dranna, HaxogMm 1 OTKpbiBaeM noarotoBneHHbln dann «lpumep [5.daty. B dan-
ne cpean NpoaHanuM3npoBaHHbIX B Npobax BellecTB BblibMpaem B3BeELLUEHHblE Be-
LecTBa.

Hanee B pasgene «[llapbi 3Ha4YeHUl pacxo0-KOHUeHmpauyus» B nogpasgene
«M3 KOHMPOoIbHOU cMpyu» Ha NnosiBUBLLEMCS rpadomke nNpoaHanmnsnpyemM NCXOOHYHo
Ans  peweHns 3agadn  uHdopmaumo. Ha TodeyHom rpadmke  «Pacxoo-
KOHUeHmpauyusi», NpuBegeHHOM Ha pucyHke .5, xopowo BUAHO, YTO TecHOTa CcTa-
TUCTUYECKOW CBA3N MeXy KOHLEeHTpaumen B3BELUEHHbIX BELLeCTB U pacxogoM
peYHoOn BOAbl 4OCTAaTOYHO BbICOKA.

- PacueTt ycnoeHO GOHOBOWM KOHUEHTPaUWMKW BELLECTEa B BOAHOM OBbhekTe = =
MNMpoGu | OTKpHITL ':Pﬂﬁ"l _E:blﬁop CoEealpaciers: Mpo& Moger Havano  Konew Bbidop ananaszod
TPYH
Foon MHrpeauert PaszrepH. ™ OBWMA MACCHE - |1 06 |201 2 IED‘I 4 [Noak
31 Eseew.e-Ea Mrin - |
K. _vl i~ KoHTponeHas - I‘I 05 |2D12 IED‘I 4 Hauano |2012 g |
OOPAMHATHEIE HOMEPS EERTHEANEH IU I I
B CTRYAR: e _ —=
F.oHTpOABHOER JononHWTENBHOEA lorcoos s s FoHew 2014 N |
514005500 Mapw 3HaYeHHA pacxoA-KoOHUEHTPpAauMAa
i~ Ms ofwero Maccusa IE‘4 IEU'I 2 |2D-I 4 "
IMEHMTE rDJ:LI:.II
* A5 KoHTpOAEHOM CToULE IS"'1 |2D‘I 2 |2D‘I 4
= Wz nonoaHuTEnsHoE ID I I YOanuTe Toqky |
Bug cBAsk C=f(Q) N0 gaHHbIM B KOHTPOMNBHON CTRYE
PacueTr |
Pacxog, kyG.mic Boixon, |

PucyHok .5 — 3aBMCUMOCTb U3MEHEHUS cofepXXaHUs B3BELLEHHbIX
BELLEeCTB OT pacxoaa pevHoun Boabl B ctBope O pekn Y

[na ocywiecTBneHns pacyeTta yCrioBHOM (DOHOBOW KOHLIEHTpaLun B3BeELUEH-
HbIX BELWeCTB MNOCPEeACTBOM YCTAHOBMEHUA CTaTUCTUYECKOM CBSA3U HaXumaem
KHOMKy «Pacyemy». B nosiBMBLUMECA pedaKUMOHHbIE OKHAa BBOAMM OOHO M TO Xe
pacyeTHOe MUHUMArIbHOE 3HaYeHWe pacxoda peuHon soabl 200 M*/c (apyrve pac-
X04bl ANS OaHHOW 3aavM He HYXHbl) U HaXnmaeM KHonky «Pacyem». PacyeTHoe
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3HayeHne OHOBOW KOHLUEHTpaUun B3BELLEHHbIX BeLlecTB cocTaBndaeT 15,1 mr/om®
(pucyHok I.6). ToroBas dpopma pesynbTata pacyeTa Mnocrie BHECEHUA B Hee He-
06X0ANMBbIX AONOMHEHU N U3BATUSA NULLHEN MHOPMaLUUM MOXeT ObiTb NpeacTaBs-
neHa B HanevyaTaHHOM BUAeE.

Ina pacyeTa ¥CNOBHOW (DOHOBOW KOHUEHTpPALKMKM BBeAUMTe pacxoibl BoObLl:
Pacxon 5%-0f oBecnedeHHOCTH, KYS.Mfc 200 Boixon

200

200

CpenHHE MHOMOAeTHHE pacxon, kys.Mic

JononHWTENbBHEE CEEAEHMWSA |

Facxon 95%¢-0i o8ecnedeHHOCTH, kyB.MfC
Meuarte |

YcnoBHanA ¢$pOoHOBAA KOHUEHTPpAUWMA XMMUYEeCKOoro Belectea

EoOned ofbekT -

MecTononomeHre cTBOpPa -

KoopaMHaTHeE Horepa [CH: 514005600

BewecTeo MMM NOKazaTeNe ¥MMIAYECKOro cocTaBa Boasl - Bagelw .B-Ba
HMcrone30BaHHBIA Nepro 0 Hag Mo asHWA (roae) 2012-2014

YCNOBHAA POHOESA KOHUSHTRAUMA!
npK pacxone b25-o oSecn. = 15.1 mrin
Mpk CpeOH . MHoOroNeTH.pacxkode = 15,1 mrin
rpK pacxo e 95250 obecn. = 16.1 mr/n

PacdeT BBINONHKA -
Hata pacqetTa-09.06 2017 13:06:44

PucyHok .6 — Bug ntoroson goopmbl pacyeTa yCrioBHOM
(POHOBOW KOHLEHTPaLMN XMMMUYECKOTrO BellecTBa (B3BELLEHHbIX BELECTB)

OTKpbIB 3aknanaky «JomnonHumersnbHble c8e0eHUS» MOXHO MOMy4YuTb MHAOP-
MaLmio 06 yCTaHOBMEHHOW M UCMOMb30BaHHOW CTaTUCTUYECKOWN CBA3WN AN pacyeTa
YCINOBHOMN (DOHOBOW KOHLEHTPALIMM B3BELLEHHbIX BELLECTB COrMacHO pUCyHKy IM.7.

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

[Mpn pacyeTe ycnoBHOM (POHOBOWM KOHLUEHTpaLWUU cofep’kaHns B3BeLUEeHHbIX
BELECTB «BPYYHYHO» MOXHO BblAenuTb criegyoume no3nymm:

- CTaTUCTUYECKME XapaKTEPUCTUKM CBA3KN cocTasnaoT: n = 94; r=0,89;

Ses = 14,61 mr/am®;, S../o = 0,46; tg = 1,66;

- CpaBHEHME NOSTyYEHHbIX CTaTUCTUYECKUX XapaKTEePUCTUK CBA3N MeXOY KOH-
LeHTpaunen BeLwecTsa n pacxogom BoAbl ¢ TabnuyHbiMu (Tabnuua 1) nossongaet
cunTaTb, YTO HAAEXHOCTb MOSTyYEHHOMN CTAaTUCTUYECKOW CBSA3M JOCTAaTOYHO BbICOKA;

- B COOTBETCTBMM C ypaBHeHueM (IM.3) npn pacyeTHOM MUHMMANbHOM PacXo-

Ae Boabl Qgsy, 3HaueHne Cg, cocrasut
C’GIO =10,1955 +0,012 Q = 12,6 mr/gm°.

PacueT no cpopmyne (16) no3sonseT Nonyy4nTb UCKOMOE 3HaAYEHNE C;p :
1,66 -14,61

Jo4

Cop =12,6+ =15,1mr/gm°.
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& Jlon. cBefieHWA O pesyNbTaTax pacueTa YCNOBHOW GOHOBOM KOHLUEHTpal.. — O

Meuars Brixon

MpoMeXyTodHbie pe3ynbTaThl pacyeTa

MCnone20BaHHBIA MeTO O pacHeTa -
No CTATHUCTHMHECKOWM CBA3M PACKO O-KOHUeHTpauMa, ¥oTaHoBNeHHOK No AaHHEBIM
Hag N OsHAA B KOHTPRONBHOW CTRYE BOOOTOKA.

BrA ypaeHeHWA perpecci  y=al + al™x
Hcno OadHHbx - 94
MapameTpbl ypaBHEHMA

ab=10.19E6

al=0.0212

R=0.89

ScefSIgma=0.48

PucyHok .7 — Bng npomMexyToudHbIX pe3yrnbTaToB pacyeTa
YCNOBHOW (POHOBOW KOHLUEHTpaLMN B3BELLEHHbIX BELLECTB

.6 NMpumep 6

B 3agaHHOM ans pacyeta ctBope B peku B, roge nposBogunucek cuctematumye-
ckue (perynsipHble) rMapoxmmumyeckne HabnwogeHusa, TpebyeTcs onpenennTb yc-
JIOBHYIO (POHOBYIO KOHLIEHTpaLmio Ans B3BELUEHHbIX BELLEeCTB. PacyeTHbIn MUHK-
ManbHbIM pacxod BoAbl B peke Qgs,,=5400 m %c. B 3JIEKTPOHHOM BMAe ucxogHas
MHGoOpMauus anga npumepa Haxoamntca B panne «llpumep I 6.daty.

[na pacyeta ycnoBHOM (QOHOBOM KOHLIEHTpaAuMuM MCNOnb3yemM nporpammy
«'XM — cboH3». B ctaHpgapTHOM ans Windows okHe Bbibopa kaTanora u danina,
Haxo4uM 1 OTKpbIBaeM noarotoBrneHHbin hann «llpumep I 6.dat». B cdoanne cpeamn
NpoaHanuanpoBaHHbIX B Npobax BellecTs BblibupaeM B3BeELLEHHbIE BELLECTBA.

Kak BMOHO 13 OTKPbIBLLErocs OKHa, B CTBOPE UMEIOTCS [BEe BEPTUKANW C HeCyLLe-
CTBEHHO OTNNYaOLLMMUCSA AaHHBIMW MO B3BELLEHHbIM BeLecTBam (PUCYHOK IM.8).

» Pacuet ycnoBHO GOHOBOW KOHLEHTPAWMKM BellecTEa B BOAHOM ObbekTe = =
rlpDﬁbll OTKpHTL q:'an"l [ERER Eh AR FEE e MNpod lMoaer Hasano  Kodew, Beiopiayanasay
Ctpym
Koo HMurpeauwenr PaszraepH. © DIBWME MaccuE - |53 |2EI1 il |2D‘| 4 Moae
A Bzepew.s-Ba mrdn - =1
k. _.,I * KoHTpoNEHaA 4 |53 |2D‘I 3 |2U'I 4 Hauano |2013 =
0OPAWHATHEIE HOMEPS BEPTHEANEK ID I I
B CTPYAR: s _ =1
K.oHTpOAEHOH  JanonHuTenEHOE R K.oHey 24 =1
464004741 Mapw zHAYEHWE pACKOA-KOHUEHTPALMA
464004742
¢ Wz ofiwero maccuea |53 |2D‘I 3 IED‘I 4 i
ZMEHHWTE I—Dﬂ.bll
W3 KOHTPONEBHON CTOYM IS:3 IED‘|3 |2U14
¢ Wz gonoaHuTensHob ID I I YnanmMTe TOUKY |
BpeMeHHO pAA AaHHBIX B KOHTPONBHOA CTpYe
Facuer |
05.05.2013 04.08.2013 0211203 31.01.2014 O1.052014 30072014 23102014
Aata Bhixon |

PucyHok .8 — 3aBNUCMMOCTb cofepXaHns B3BELUEHHbIX BELLLECTB OT BPEMEHN
B cTBOpe B peku B
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B paspene «[lapbi 3HayeHul pacxod-KoOHUeHmpauyusi» B nogpasgene «M3
KOHMPOJIbHOU Cmpyu» Ha NnosiBUBLLEMCS rpadhuke npoaHannuanpyem MCXoa4Hyo Ansg
peweHnsa 3agaym nHopmaunio. Ha ToueyHoM rpadpmke «Pacxod-koHUeHmpauyusi»
XOpOLWO BUOHO OTCYTCTBME CTaTUCTUYECKOW CBA3N MeXOy KOHLEeHTpauuen B3Be-
LLUEHHbIX BELECTB U pacXo4oM pevyHon Boabl (PUCYHOK [M.9).

w Pacuet ycnoBHO GOHOBOM KOHLEHTPALMM BELLECTBA B BOAHOM O6hekTe = =
ﬂpl:lﬁbll OTKpHTH ':Pﬂnﬂl _s:b_:_ﬁop ‘o‘&bema P Npati Moge: Hasano  Kowew DB
Koa Wrrpeawerr  Paawepn | A bo o [E [2o13 [z014 Foge
31 Bzeew.s-Ba rarin - |
K TI " KoHTponeHan - |53 |2U13 |2D14 Hauano |2013 =
DOPAMHATHEIE HOMEPE BEQT MK AN IU I I
B CTRYAX: o~ . |
FoHtponeHol  HonoaHurensHoMH S AT FoHey 2014 x|
AG4004741 MNapw ZHAUEHWA pacXoA-KOHLEHTpauus
AE4004742
" W3z ofiwero maccuea IE3 |2EI1 3 |2D-I 4 7
2MEHMTE I'D.ﬂbll
& M3 KoHTpoAEHON CTPYK |53 |2D-I 3 IED‘I 4
' Wz gononanureneHal ID I I YoanuTe ToUKyY |

Bug ceazn C=f{Q) N0 gaHHBIM B KOHTPONEHOW CTpye

______________________________________________________________________________

------------------------------------------------------------------------------

: : : L. |
S R S focmonosnonmeonod e s P Pacuer

-----------------------------------------------------------------------------

; ; ;
10 000 15 000 20 000
Pacxog, kyB.Mmic Buixon

PucyHok .9 — 3aBUCUMOCTb U3MEHEHUS COAEP)KAHNSA B3BELLEHHbIX
BeLeCTB OT pacxoa pedHoun Boabl B cTBope B peku B

BoaBpawaemcs B pasgen «Cmpyu» B nogpasnen «KoHmposnbHas» U Haxu-
MaeM KHomMKy «Pacyem». B nosBmBluemMca okHe «[lapamempsbl rnepuodos (ce3o-
Hog)» 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 pacnpefefnieHnsl KOHUEHTpaunn B3BELLUEHHbIX Be-
LLIeCTB B rO40OBOM LIUKIIE -

01.04 - 31.05,

01.06 - 31.03.

9T Habopbl NepnoaoB 3anOMHMM Ha KECTKOM AMCKE, HaXaB Ha KHOMKY «3a-
MOMHUMb», B BUAE (hanna ¢ paclunpeHnem «*.sezy.

YXe noaroToBneHHbIN paHee hans C paclUMpeHnEM «*.Sez» MOXHO OTKPbITb,
Ha)kaB KHONKy «Omkpbimb», Hantu 3T0T dpamn B okHe Windows cpegu gpyrux
dannos (B paccmatpmBaemMom npumepe nms anna «lpumep 6.sez») n OTKPbITb
ero ansa pabotbl B nporpamme «'XM — ¢poH3».

[Ana npooomkeHna pacyeTa HaXMMaeMm KHOMKY «Bbixod-pacyem». Ackomoe
3HayeHne YCNoBHOM (POHOBOW KOHLEHTpauuu B3BELUEHHbIX BewecTB COCTaBWUIIO
20,2 mr/am® cornacHo pucyHky I.10.
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» PesynbTatel pacueta yCNOBHOW JOHOBOWM KOHLUEHTpaUWKW BeWeCTBa = =
HononHUTeneHHEe cCEeaAeHHA | Meuate |

YcnoBHanA ¢poHOBAA KOHUEeHTpauMA XMMUYeCcKoro BelleCcTEAa

BoOHBIA 0f6bekT -

MecTononoxkeHWe CPOHOBAro CTBOPA WM GROHOBO BERTMKANM
KoopOwHaTHEIe Homepa [TCH: 464004741, 464004742
Wcnone30BanHbIA Neprad HAGMe OeHWA (roopl) 2013-2014

BellecTeo MNM NOKA3aTENL ¥MMMHECKOrD COCTARA Bkl - B3eell B-Ba
Y CNOBHAA POHOBAA KOHUEeHTpauma = 20,2 mrin

PacyeT BoINGAHKWA -
Hatapacyera-2b11.2016 180112

PucyHok .10 — NMpumep npefcraBneHnsa pesynbTtaTa pacdeTa yCrOBHOMN
(POHOBOW KOHLIEHTPALUN XMMUYECKOTO BeLLeCcTBa (B3BELLEHHbIX BELECTB)

[Ana pacyeta ycnoBHOM (OOHOBOW KOHLEHTpauun B3BELLUEHHbIX BeLLEecTB
«BPYYHYIO» MOXXHO OPUEHTUPOBATLCA Ha crieayroLlme AaHHbIe.

Mo kputepuio BunbkokcoHa-MaHHa-BUTHW aaHHble MO B3BELLUEHHbLIM BELLECT-
BaM B [IBYX pacCcMaTpmBaeMblX BEPTUKANAX OTINYAOTCHA HECYLLLECTBEHHO.

Jlyqwaa Bepcus nepuognyHOCTN (CE30HHOCTU) M3MEHEHUs] KOHLEeHTpauuu
B3BELLUEHHbIX BELLLECTB B FO4OBOM LMKME:

01.04 - 31.05,

01.06 - 31.03.

NToroBble cTaTUCTUYECKME XapaKTEPUCTUKM:

- obLLee KONMYeCTBO 3HAYEHMI B3BELLEHHbIX BEWECTB, N - 42;

- CyMMa BCex 3Ha4YeHUn KOHLUEeHTpaunn — 702,0 mr/om®:

- CpegHAs KoHUeHTpauua — 16,7 mrigm®;

- cpegHekBagpaTu4eckoe OTKITIOHEHUE — 13,4 mr/gm®;
- 3Ha4YeHne koadpduuymeHta CTblogeHTa — 1,68;

- 3HaYeHne yCcnoBHOM POHOBOW KOHLEHTpaunmn — 20,2 mr/gm°.
.7 Npumep 7

B 3agaHHOM ansa pacdeTa ctBope G pekun K TpebyeTtca onpeaenutb ycnos-
HYI0 (POHOBYIO KOHLIEHTpaLuio C*qo,x ana mean. B ctBope G (94 KM OT yCTbS peku)
cucTeMaTUYeckme rmapoxmMmmyeckme HabnwgeHma He nposoaunumce. B 10 km Bbiwe
ctBopa G pacrnonoxeH ¢ooHoBbIN cTBOP L (104 kM OT yCTbs pekn), rae cuctemaTtu-
Yyecku (perynsipHo) NnpoBoaMnuce HabnaeHus 3a kadecTsoM BoAbl. MUHMMASbHBIN
cpegHemecsayHbld pacxog Boabl roga 95 %-Hon obecnevyeHHOCTM B (OOHOBOM
ctBope L Q; = 46,0 m*/c. OToMy pacxody COOTBETCTBYET CPeAHsIsi CKOPOCTb Teye-
Hua Boabl U = 0,25 m/c, cpegHsis rnybuHa pekn H = 1,81 M 1 wupmHa pekn
B = 103 M. MakcumanbHasa ckopocTb TedeHnsa pevyHon Boabl U yae= 0,30 m/c.
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3Ha4yeHnsa KOHLEHTpaununm meam B CTBOpe L B KOHTPONbHOW (3arpA3HEHHOW)
CTpye cocTtasunu 7,5 MKr/gM®, B ocTanbHol macce Bogbl - 2,6 Mkr/om®. KoHTponb-
Hasa CTpysl B CTBOpE L MO WunpuHe cocTaBnsieT NpuMepHo 34 M U UMeEeT pacxof BO-
abl 15,3 m3/c. LnpuHa, 3aHnmaemasa ocTtanbHOWM Maccoun pevyHou Boabl 69 m, pac-
xon Bogpl - 30,7 m*/c. M3BunucTocTb pycna peku K Ha paccmaTpuBaemMoM yyacTtke
coctaBnseTt ¢ = 1,2, rmgpasnuieckmint YknoH | = 0,012 %eo.

B 4 km Hmxe cTBOpa L B peky ¢ nesoro 6epera Bnagaet nputok T (100 km oT
YCTbSl pEKN), a B 7 KM HMXe C npaBoro 6epera noctynatoT CTouHble BoAbl (97 KM OT
YyCTbs1) cornacHo pucyHka .11.

Ons yctbeBoW 4acTtu nputoka T (POHOBOE 3HAYeHMe KOHLUEeHTpauuu meam
paBHO 4,2 MKI/n, pacxog Boabl - 15 M*/c. KoadhpULMEHT CKOPOCTU CaMOOYMLLEHMS
pe4yHon BoAbl OT MeAW Ha paccMaTpuBaeMoOM Yy4yacTke npu obecneyeHHOCTU
P=80% coctasnseT K, = Kcr = 0,61 1/cyT. YpoBeHb KOHLEHTpauuM meau, 40 KOTo-
pOro MOXeT NPOMCXOAUTb camoounwleHmne pevHon Boabl C,,;, MOXHO MPUHATL paB-
HbIM 1 MKr/1.

Hwxe BnageHunsa nputoka T pacyeTHble NapamMeTpbl pycra pekn coctaBnsaoT: Qo
= 68,1 M*/c; U = 0,27 m/c; H = 2,36 m; B = 108 m; 1=0,012 %o. B 3NEeKTPOHHON dhopme
NCcxoOHble AaHHblE NpuMepa npeactasneHsbl B nanke «lporpamma 'XM-doH4» B dhan-
ne «lpumep 7. daty.

YuntblBass UCXOOHbIE AaHHblE, NPUHMMAEM 3arpsi3HEHHYIO CTPY0 B DOHOBOM
cTtBope L 3a ycnoBHbIM (NEPBbLIN) UCTOYHUK Mean (cM. pucyHok .10). B cBs3u ¢ Tem,
4YTO pacxon Bodbl B nputoke T coctaBnsieT oT pevHoro 6onee 20 % paccmaTpuBae-
MbI Y4aCTOK pekn pa3buBaem Ha [Ba nogydacTtka C BblAefleHMEM Ha BTOPOM yyacT-
K€ «y3f10BOro» CTBOpa B MecTe BnageHus nputoka T.

Mputok T
Peka K N q2_15 X
2=4,2 MKr//J,M
0= q:-15,3 m%c
461_0 e Cer1=7,5 mkr/om®

Q,=68,1 m°/c
Q=30,7 m’/c
Cyp=2,6 mKr/am®

BbINYCK j r
CtBop L CTOUHBIX CtBop G

BoJ 3aBoga B
g3=2 m3/c

4 km Cer.3=10 mkr/om®

A
v

7 KM

A
v

10 km

A

— N

PucyHok .11 — Cxema paccmaTpuBaemoro yvacTtka peku K
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[na nepepacyeta ycnoBHOM (POHOBOW KOHLUEHTpauun B ctBop G BOCMoOmnb3y-
emcsa nporpammont «I"XM-poH4».

lNocne OTKPbLITUS rfaBHOW 3KPAHHOW (POpMbl MporpamMmmbl BBOL WMCXOOHbLIX
AaHHbIX HAYMHAeM C BBOAA y4aCTKOB peku. [1na aToro B rrnaBHOW 3KpaHHOW bopme
Ha)XXMMaeM KHOMKW «Yyacmku», «Beod OaHHbIX, npocMomp-Koppekmuposka». B
NOABMBLLENCS 3KpaHHOW (bOpMe B pefaKLUMOHHbIE OKHA B COOTBETCTBUM C NOJSIOXKeE-
HUAMW UHCTPYKUUN B NPUIIOXeHnn A BHOCUM Tpebyemyto nHopmaumio no nepso-
My y4acTky peku K (Bug 3anofnHeHHOW 9KpaHHOW popMbl NpeacTaBrieH Ha PUCYHKe
.12). MNocne 3anonHeHWa peaakUMOHHbIX OKOH 3KpaHHOW (hopmbl 06s3aTesnibHO
HaXXMMaeM KHOMKYy «3arnomHumey. [ONa nepexoga K cnegylowemMy ydacTKy Haxu-
MaeM KHOMKy «HoebIl ydacmok» B 0CBOOOAMBLUMECH pedaKUMOHHbIE OKHAa BHOCUM
AaHHblE MO BTOPOMY BblAENEHHOMY PEYHOMY y4acTKy (pUCYHOK M.13).

[MockonbKy B narnke nporpaMmmbl NEPEYUCIIEHHbIE YHaCTKN PEKN YXKe 3anncaHbl B
Buae panna «Yuvacmku peku K.are», MOXHO BOCMNOSIb30BaTbCA 3TOM 3anucbro. [ns
3TOro, BOMASA B pasgest MeHI0 « Yyacmkuy, akTUBUPYIOT 3aknagky «Omkpbime ¢hbalsl co
CIMUCKOM y4acmkoe» 1 B OTKpbIBLLeMCS okHe Windows BbIBUpatoT ykazaHHbIN doans.

[Mocne BBOAA XapaKTepPUCTUK MO BblAeneHHbIM yyacTkam pekn K B namsitb npo-
rpaMmbl 3aHECEM BXOOHYIO MHGPOPMAUMIO MO UCTOYHMKAM Meau C UCNOoNb30BaHWEM
pasgenoB  MeHw  «MCMOYHUKU  3agpsisHeHuUst», «Beod 0OaHHbIX, NpoCMomp-
Koppekmuposka». Bnabl 3anonHeHHbIX 3KpaHHbIX hOpM nporpamMmmbl MO UCTOYHMU-
Kam Meau npeAcTaBfeH Ha pUCYyHKax: Afs 3arpsi3HEHHOM CTpyu B (OOHOBOM CTBOpE
- Ha pucyHke [.14; ona BTOPOro UctovHuMka (NpuTtok T) — Ha pucyHke [.15; ans
TPeTbero NCTOYHUKA (CTOYHbIE BOAbI 3aBoaa B) — Ha pucyHke IM.16.

e MNMpocMoTp-KOPPEKTUPOBKa NapamMeTpoB YYacTKOE PEKM = =
Texkymmuin g-lal::Tcm|1 Bcero |1 BHXOH |
Koam yyacrTea: Haqana|1 o400 CTeop Yy3noB0R7?
I'Ipl:rrﬂxeuﬂomb|4— =~ Na
oonanuﬂI'l nooo yuacTralxm) i+ HeT
rH.D.F:lElEHJ'IH'—IECKHHI
CpeaHas wrprHa (M) 103 YKAOH 0.012
EoaddguyedTt I
CpenHas raysuaa () 1.81 WepOxXOEaTOCTH
KoasbddrumeHT I
0.25 WwepoxoeaT. neEaa
CpeaH. cChopocTe [M/C) - KoaddkHuHeHT |12—
HEBMAMCTOCTM -
0.3 MonpaeodHeld Koadd.
rEKCHM. CLOpaCcTE [M/C]) nonepeYH. AMCAERCHM |1
Facxon (Ky6.rM/c) 16 BelvmcnuTe pacxon I
Hoewii yuacrok |
J3anoMHUTE ancn:uql |§0TKpuTb ¢rain oaHoro Huacn(a;.l
YHnanute yuacrok | MepeiiTH N0 CNHMCKY YYACTHKOE!
Janucate B gafn ’7 B nauano Mpeasa. Cnen._ I B xonen I
TEKYWMA yYacToK
NMpoepepka HA HEMNPOTUEOPEUMBOCTE CMNUWMCKA YUACTKOE W NapamMmeTpoe I

PucyHok .12 — Bua 3anosiHeHHOW 3KpaHHOW (POPMbI NPOrpamMmmbl
OS5 NepBoro yyactka pekn K
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T MpocmoTp-KoOppeKTMPOBKa NapamMeTpoB YY4acTKoB DeKM = =
TexymmMA yuacTtox Beero |2 Buxﬂn
Koawm yuacTra: Hauwana|10000 Moo A EHHOCTE Cresop ysnosoh?
P yuacrealkm] & & Na
oxonuyanua | 9400 T Her
MiopaenuueckiiE
CpeaHas WHprHEa () 108 YKoH 0.012
FozdduuuxeHT
CpeaHaa raysuHa (M) 212 WepoxaBaToOETH
KosdduuWeHT
WwepoxoeaT. Aeasa
CpenH. ckopocTe (MC) 0.27 Koadduu[eHT |127
HEEMAMCTOCTI -

Makcm. ckopocTe (M/C) 0.37 ManpasoyHEIR Ko3dd. 1

nonepeYdH A[Cnepcidid

Facxon (kys.mfc) 61.8 BrluHcAKTE pacxon |

Hoewili yuactok |

JanoMHUTL anc;TuK| OTKpBITE ¢ aiin oAHOro HLIﬂCTKﬂ|

HaanuTte yuacrok | MepefdTH NO CNUMCKY YUacTKOB:

B nawano MNMpeabn,. Cnen. | B xoHen |
TEKYWMA yyacTok

Sanucarte B cain ‘

npDBBpKﬂ Ha HeNpoTHBEODpPE4YHMBOCTE CNWMCKAa Yy4Y4acTKOE H napaHMeTpoeB |

PucyHok IM.13 — Bng 3anonHeHHOW 3KpaHHOW (oOpMbl
nporpamMmbl AnNs BTOPOro yyacTka peku

[MockonbKy B narke nporpamMmMbl MHTEPECyeMble UCTOYHWUKM BellecTBa Yyxe 3a-
nucaHbl B BUAe hanna «McmoyHuku eeuwecmsa Ha peke K.ist», MOXXHO BOCMOSb30-
BaTbCA 3TOM 3anucbio. [0na aToro, BoMaa B pasfen MeH «MCcmoYHUKU 3az2psi3He-
HUST», akTMBupyeM 3aknagky «Omkpbimb ¢halin ¢ HabopoM UCMOYHUKO8 3a2psi3He-
HUs» N B OTKpbliBLLUEMCS okHe Windows BbiOMpaeM ykasaHHbIn hann.

o MNMpocmoTp-KOpPPEKTHMPOBKa NapameTpos $OHOBOro crsopa = =

Kona ¢poHOBOrO cTEOpAa I 0400 Bcero ucrt. sarp. |3 Boixon |

HarmeHoEaHMe paki:
||:>E,(fl K OTKPpHETE hailn ¢poHOBOIrO c:TBupaI

BuSparte uurpeaueHT I JanucaTte B (haln aaHHLe CTBDpﬂI

FanormHUTe| OuyMcTHUTE] HaoanuTte I

HMHrpeameHT
Kon 115
HauMeHoBaHM e Ihienh— MMeerTca n4 sarpasHedHan ctpya?
PasmMepHOCTe IMKr,Fn ’7 ~ Ha. umeertcs  HeTr
Ak |1 -0 FaccrtosHme or nesaro

Sepera o cepaenkHel 17
ZErPAZHEHHORE CTRYK (M)

FoHoBEaA KOHLUEHTRALMSA IF_'B— KoHUEHTRAUHA BESWECTE

ESWECTES - E arpAsHeHHON cTpye 7.5

',:IpclE;eHb KOHUEHT[REUHH, Facxon ecnkl & Farpasz-
OO0 KOTOROro MoxeT HEHHOM cTpye (kyS.r/c)
APOxX00KMTeE CaMOaYMILEHME |1 Koadg. ckopocT carMo-

OUMWEHKA CTRYH (1/cyT)

153

0.61

KoadghMUMeHT CkopocTH
caMooUMWeHHa  (1/oyT) 0.61 HooseHE KOHLEH TRELMHH,

no EaTonara Mo3eT
HOTKH CaMOOH9HW. ST R4 I1

MepedTH K MCTOYH. 3arpsAsH. I

PucyHok .14 — Bua 3anonHeHHOW 3KkpaHHOM (bOpMbl MporpamMmebl A9 NepBOro
MCTOYHMKA BeLecTBa (3arpsasHeHHasa cTpysi B pOHOBOM cTBope L)
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TexyumMiA HCTOYMH. 3ar pASHEeHWA

_.‘_ﬁ; lNpocMoTp-KOpPPEKTHMPOBKa NapamMeTpoOB MCTOUHWKA BeLecTea =

Becero:|3

=
Boixon,

Koa MCTOUYHMKa
cGpoCca BEECTEA

10000

P opHMUMpYeT pacxon

B Yy3InoB0M CTEOpe? ~ nNa

Koa¢g . cxop.camoou._-

HMCTOYHMEKEQ

FPaccr. or nee. Gepera
A0 MecTa BEMnycea [m] 0

KoHueHTpanua seewer
CTEa B MCTOYHHKE |4—2

Pacxon soam &
HCTOYHHKE [Kgﬁ_mlc]h 5

Koag. ckop. camo-
ouMm._son HcTou.l J'cgrrlu-E]

YHpoBeHb KOHUEHTDaWMHM,
A0 KOTOPOro MoXXKer

MNMPOHOAMTE CaMODYHILEHHE 1

peyH.Boam 175cyr 0.61

YposeHs KOHULEHTD.

A0 KOTODOrD MOXeT
HATH CamMOoO0O4u. B pPEKE 1

BHNYycCK CTOUHLIX BOA
(paccevBamuHiA/HANOPHBEAYT
T HOa ~ HeT

MNuamerp oronosxa [m]

—

Paccuurars napamerps ana |
YCNOBHONO BLINYCKa
KparHoCcTe Hayanb- ’7
HOro pastasneHHa
YcaoBH pacxon BEonb ’7
B ucT_ 3B [kyt_msc)

Yucno oronoEKos

INayGuHa pEKH HHXE
MECTa BNYycKa [m]

HoBbA HCTOUYUHMK

Hnanurb TEKHI.I.[.MCTDHHMKl SJanorMHMTE TERKYUW HCTOYUHHMK |

OTKPpLTE aldn 0AHOro MCTOUHMKA |

Janucarts TEKYWUMEA MCTOUHMK B q:aaﬁnl

NMepefiTh:
B Haqanol Mpeaoia. | Cnen. | B xoHew |

PucyHok .15 — Bug 3anosiHeHHOW aKkpaHHOW dOpMbl NPOrpamMmmbl
Ansi BTOPOro UCTOYHMKA BelecTBa (NpUToK T)

TexymmMii MCTOYH. 3arpAsSHEHMA |3

&% IpocMoTp-KOpPPEeKTMPOBKa NapaMeTpos MCTOUHMKS BellecTBa

Bcero:|3

=
Boixon

Kog vcTouHuka
cOpoca Bewecrea

9700

P opMUpYET pacxon
B Y3N0BOM CTBOpE?

[~ Her

Koag. crop.camooy. -

Haumenosanne |CTEII-IHI:IE eons zasona B
HMCTOYHME A

Paccr. or nee. Gepera
A0 MECTa BEMMYcKa [m]

K.oHWEeHTpauHA Bewe;
CTBa B MCTOUYHMKE |1 o

Pacxon soan B
HCTOYHHEE [l{gﬁ_rmi'l::]l2

Koa®p. ckop. camo-
ounm.son Werow. 1 J't:gT|u-E1

YpoBeHb KOHLEHTPALWM,
A0 KOTOPOro MOXEeT

MPOXOAHT L CAMOOYHILEHHE 1

peuH.soaw 1/cyr 0.61

YpoBEHL KOHUEHTP.

N0 KoOToDoro Moxer
HATH CaMOD4Y. B pEKEe 1

Bunyck cTouHuX EOA
(pacceveawuHii/HANOPHBIA)?
" HNa + Her

JuameTp oronoeka [m)]

—

Paccuurars napasMerpo ann ‘
YCAOBHOIO BLINYCKAa
KpaTHOCTE HAYanb- li
HOro pa3tagaeHHA
YcnoBH. pacxogn sBoab Ii
B HCT. 3B [Kyb.mic)

Yuc Ao oronoeKos

InyGuHa pexd HUXEe
MEeCTa BunycKa [m)

HoBHH HCTOUHMK

YHnanuTte TEK!—_]II.I,.MCTD'—IHMK| JanoMHHTL TEKHW HCTOYHHK ‘

OTKpHTE hain 0AHOro MCTOYHHWKA |

JFanucare TEKYWLHA HCTOUHHEK B q:lﬂﬁﬂ‘

MNMepedTuy:

B Haqano‘ Mpeama. ‘ B xoHen |
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[Mocne BHeCeHUs M 3anOMWHaAHUA BCEW UCXOOHOW WHGOpMaUuM B onepa-
TUBHYIO MNaMATb NpPOrpaMmbl NEPExXoAnM B rIaBHYK 3KpaHHYH POpMY U B OKHe
«Bsedume KoO KOHMPOI/bHO20 cmeopa» BBOAUM KOO KOHTPONbHOrO CTBOpa C
y4eTOM €ro pacCcTosiHus OT yCTbs pekn. B paccmaTpmnBaemon 3agade 3agaem Koa
9400 (94 km). Ons dukcaumm 3agaHns HaXKMMaeM Ha KHOMKYy «3arnoMHume». 3a-
nyck nepepacyeta )OHOBOW YCMOBHOW KOHLEHTpauMM BeLlecTBa B 3adaHHbIA KOH-
TPOSbHbBIA CTBOP HA PacCTOsIHUM 94 KM OT YCTbS PEKM OCYLLIECTBMM HaXKaTUEM KHOMKM
«Pacyemy.

Ha rnaBHOM 3kpaHHOM popme B pes3yrnbTaTe pacdeTa nosiBngeTca rpaduk
KOHLEHTpaUnn Mean B Ce4EHUN PEKN B 3a4aHHOM KOHTPOSIbHOM CTBOPE M KpaTKUK
OTYEeT O pesynibTaTax nepecyeTa YCrIOBHOM (POHOBOM KOHUeEHTpauun. Kckomas
nepecynTaHHaga ycrioBHas ooHoBasi KoHUeHTpauus mean B ctBope G pekn K co-
ctaBuna 5,02 mkr/gm®,

dopma npeacraBrneHna pesynbTaTa nepepacyeta ycrioBHOM OOHOBOW KOH-
LeHTpauMm meam npounnocTpmpoBaHa Ha pucyHke .17.

& TNepecuet ycnosHOH GOHOBOM KOHLUEHTPALUMK EEILECTEAE B 3aJaHHBIA HVMXENeXallWi cTBop pekn  — O
¥uactkn  Mcrounwen zarpaznenna O nporpamme  Bexog
Konw yuactkoe MCcToUHKKMW 3arpaaHeHus B .
Homep Hawana OkoH4aHua Homep Koa cteopa beper cGpoca EXEAETE CErk (] SO SUlE] et
1 10400 10000 1 10400 POH.CTE. AEE. |
2 10000 9400 Ysaa. 2 10000 nes. Ysn. 9400 SanoMHUTE
3 9700 npas.

PacueT |

Pezynetar nepecuera ycnoeHoi ¢goHOBOH
KOHLUEHTpauyHi XMMWYeCcKoro BeljecTea

E 3a08HHBHA KOHTPONLHLHA CTEOP BHLE
BHINYCKA CTOUHLIX BOA

Crakc=5.02 (Mkr{n)
Ccpean=3.85 (mkr/n)
Mokazare Yyuyactok MNMokazare MCToOuH Zarp. | CHMUHWM=2.57 (MKrfn)
Koadg.cHeweHua=76%

Mens. Konuentpaima & ceuennm pesn: 94 .00 xm oT yverea

|+ KOHLEHTpaLuA BelecTea; — MAK | Menk. Ilna ycraHoenenwa HAOC pacuetHas
ycnoeHad ¢poOHOEas KOHLEHTpauMWs

e pexe Pexa K g 94.00 kM oT ycTea
coctaenaet 5.02 (Mkrfn)

Ln
.

[

S
.

(%]
.

KoHUgHTRaLMA, mKrn
(]

=

=

t
50 &0 100
LLIMpUHE pEKM, M

=
S I R .
=}
s
=

PucyHok .17 — Bug, akpaHHOM hopMbl NpeacTaBreHus pesynbTarta nepepacyeTa
yCrnoBHOW POHOBOM KOHLIeHTpaunn meaun B ctBop G pekn K

.8 NMNpumep 8. B 3agaHHOM ans pacyeta ctBope M pekn H TpebyeTcs onpe-
AenUTb YCNOBHY (POHOBYIO KOHUEHTpaLuuio C*qD,X ansa Cr1AB. B ctBope M Habnto-
aeHna He nposogunuck. B 700 m Bbiwe ctBopa M pacnonoxeH ctBop A, raoe npo-
BOOAUMNCL cUCTEMAaTUYECKME HabnaeHus 3a XMMNUYECKUM COCTaBOM PeYHON BOAbI
N BblaeneHa 3arpsisHeHHas cTpysi.
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WcxopHble AaHHbleY no BbiaeneHHon ctpye: q=50,6 m°/c, Cor =100 mkr/am®,
LUMPUHa 3arpsisHeHHon cTpym 8,8 M (pacctoaHme oT nesoro Gepera 40 cepeavHbl
pekn 4,4 m). [laHHble No ocTanbHOM 4Yactn pekn H B cTBOpe A: C*¢,= 0 mkr/am>;
Q:=101,4 m*/c. MapameTpbl pycrna peku Ha paccMaTpyBAEMOM y4acTKe COCTaBISIOT:
Q, =152 m%/c, U= 2,42 m/c, H= 2,37 m, B= 26,5 m, n, = 0,043, ¢ =1. YKasaHHble B
3ajade uUcCxogHble [daHHble npeacTtaBneHbl B Manke nporpammbl B hanne
«lpumep " 8.dat».

[ns nepecyeTta ycnoBHON (POHOBOW KOHLEHTpaLuuu B CTBOP M BOCMONb3yeM-
ca nporpammon «' XM-dpoH4 ».

[Mocne OTKPbLITUS rMaBHOM 3KpaHHOW dOPMbl MPOorpaMmMbl BBOA, UCXOAHbLIX OaH-
HbIX HAYMHaeM C BBOA Yy4acTKOB peku. [Ina 3Toro B rfaBHOM 3KpaHHOW hopme Ha-
XUMaeM KHOMKW «Yyacmkuy», «Beod OaHHbIX, NpOCMOMpP-KoppeKkmuposka». B nos-
BMBLLENCSA 3KpaHHOM dhopMe B pefaKkUMOHHble OKHa BHOCUM Tpebyemyto nHdpopma-
LMo MO paccMaTtpyMBaeMOMy YyyacTKy (BMA 3arnosIHEHHOW 3dKpaHHOW hopMbl npea-
CTaBrieH Ha pucyHke [.18). lNocne 3anonHeHns peaakumMoHHbIX OKOH HaXXMMaeM KHOr-
Ky «3arnoMHumsb».

TexymmMa gqam’uxl" Bcero |1

Koam yyacTra: Haqanal?l] n
pOT AXEHHOCTD II”—
uquanuﬂIl] yuacrralxm)

MMaopaenuuecki
CpenHas WkpKHa (M) 26.5 JKnoH

FoacdduHeHT

CpeaHasa rnySuHa () |2-3? Wepox0EaTOCTH
KoahdHUHMeHT

WEepOXOEAT. NbOa
CpedH. CKopocTe (M) |2-42 KoacdhdHUWeHT

HMZEBMAMCTOCTH

|2_5 MonpaeoYHEIR Koadid.
FMakcur.ckopocTe (M/C) e PN ERDp

Facxon (kys.m/fc) |152 BelqmeniTe pacxon |

Hoewit yuacrok I

3anoMHUTE HLIﬂCTDKI OTKpHITL ¢daiin oaHoro guacn(ﬁl

YnanuTb HYACTOK I

Janucartbs B ¢gaiin

B navano Mpeawa. Cnen. | B xonen |
TEKYWMA YUACTOK

"I_Iepeﬁru no cnycky yuyacTKoB:

npDBEpKﬁ HA HENPOTHBOPEYHMBOCLTLE CNUMCKA YYACTKOEB H NnapamMeTpoB |

PucyHok .18 — Bua 3anosiHeHHOW 3KpaHHOW (dOPMbI NPOrpamMmmbl
ans cteopa M pekn H

[MockonbKy B nanke nporpaMmMbl paccMaTpyMBaeMbl y4acTok pekn H 3anucaH B
Buae panna «Yvacmok peku H.are», MOXHO BOCMONb30BaTbCA 3TOW 3anucbto. [ns

Y NexopHble AaHHble Ans npumepa 6binu B3ATbl U3 [15] (cm. c. 130, npumep 1)
ANs UNNICTPaUnn CXoaMMOCTM pacdeTa CMeLLEHNs U pa3baBneHns CTOYHbIX BO4 MO Me-
Toay, npeanaraemomy ®IbY «I'Maponornyeckum MHCTUTYT», U N0 METOAY, UCMNOSb30BaH-
HOMY B pacCcMaTpUBaeMOM PYKOBOASLLEM LOKYMEHTE.
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3TOro, BOMAs B pasden MeHo « Yyacmkuy, aktuBnpyem 3aknaaky « Omkpbsimb ¢hadisn co
CIUCKOM y4acmkoe» 1 B OTKpbIBLLeMCS okHe Windows BbIGupaeM ykasaHHbIN hain.

[Mocne BBOA4A XapakTepUCTUK MO paccMaTpMBaeMOoMy y4acTKy peku H B namsTb
nNporpaMmmbl 3aHOCUM BXOOHYH MHAOPMALMIO MO UCTOYHMKY BELLECTBa C UCMOSb30Ba-
HMEM pasfenoB MeHK «MCmoYHUKU 3az2psi3HeHUsT», «Beod daHHbIX, npocmomp-
Koppekmuposka». Bua 3anonHeHHOW aKpaHHOW (bOopMbl NpOrpaMmbl MO UCTOYHUKY
CIAB npeactaBneH Ha pucyHke IM.19.

Kon ¢poHOBOrNo cteopa I?I] Bcero vcr.zarp. I'I

HauMEHOBSHWE pEKIA
||:>E,.;fl H OTKPLITE pakin goOHOBOID c:TBopaI

Budparte uHrpeaueHT Janucarte B ain aaHHee CTBEIpﬁI

JanoMHUMTE| OUMCTUMTE ':IﬂanuTbI

WHMHurpenuveHT

Kon I-I 87
HamMeHoBaHH S ICI‘IAEI ”HMEETCSI nu arpazHeHHas cTtpya?

i+ Na. imeertTca i Her

FazmMeapHocTe IHITI'I
Mok, IU.1 FPaccTofAHKWe oT Nnesoro

Sepera o cepaekHel 4 4|
FACPAZIHEHHOE CTRYM (M) -

PoHoBaA KOHLEHTRAEUMA Iu— KoHUeHTpRaumMA BBLIJ,BCTEBFI["]—
ERWECTES B sarpasHeHHoR cTpye
HpoeeHE KOHUEHTR LA, FPacxon eoae & zarpas- Im—
00 KOTOpaOra MoxeT HEHHOM cTRpYe (ky&.m/c) :
MPOXOAMTE CEMO0YUHIEHIHE I':l KoSd, CKOpOCTI Camo-

OUMIEHMA CTRYM (1,-"|:l:|T]|ID
Ko3ggpMUMEHT CKODOCTKH
camMoouHwenKa  (1/cyT) IU YpoBeHe KOHUESHTEaLM,

Oo0 KOToOparo FMoxeT
HOTKH CAMOOHHW. CTRYIM ||:l

NMepeTH K MCTOYH. 3arpA3H. I

PucyHok .19 — Bua 3anosiHeHHOW 3KkpaHHOW POpPMbI NpOorpamMmmbl
no nctoyHuky CI1AB (3arpsisHeHHas cTpysi B dOHOBOM CTBOpe pekun H)

B nanke nporpamMmbl MHTEpPECYEMbIM UCTOYMHUK BeLLeCcTBa 3anucaH B BuAe
danna «McmoyHuK sewecmea Ha peke H.isty, NO9TOMY MOXHO Takxe BOCMOSIb30-
BaTbCSA 3TOW 3anucbilo. [ns aTtoro, Bonasa B pasgen MeH «MCmoYHUKU 3agpsi3He-
HUsl», akTuBupyem 3aknagky «Omkpbimb ¢halsi ¢ HabopoM UCMOYHUKO8 3a2psi3-
HeHusi» N B OTKpbIBLLeMcs okHe Windows Bbibunpaem ykasaHHbIN hans.

[Mocrne BHeCEHMA M 3aNOMWHAHUSA BCEW UCXOOHOW MHOpMaUMn 3agaydn B
TEKYLLYI NaMATb NporpamMmbl NEPEXOOUM B MaBHYI 3KPaHHY dOPMY U B OK-
He «Besedume KOO KOHMpPOs/IbHO20 cmeopa» BBOAUM KO KOHTPOSbLHOro cTBOpa
C YY4EeTOM ero paccTosHMUA OT YCTbs pekun. B paccmaTtpuBaemon 3agayvye 3agaem
kog 0 (0 km). Ona dukcauuu 3agaHuUss HaXMMaeM KHOMKy «3arnomMHums». 3a-
NyCcK nepecyeta (POHOBOM KOHLUEHTpaAUMKM BelwecTBa B 3ajaHHbIA HUXerexa-
LKW CTBOP Ha paccTosiHuM O KM OT YCTbS PEKN OCYLLECTBUM Ha)KaTueM KHO KN
«Pacuemy.

Ha rmaBHOW aKkpaHHOM (bopme B pesynbTaTe pacyeTa nosiBnserca rpauk
n3meHeHns koHueHtpauuum CITAB B cevyeHun peku B 3afaHHOM HMKenexallem
cTBope M n kpaTKui oT4eT O peldynbTaTax nepecyeTa yCrnoBHOW (POHOBOW KOH-
UeHTpauun. Wckomas nepecymtaHHas YycnoBHas oOHoBas KOHUeHTpauus
CIMAB B cTBope M cocTasuna 82,97 mkr/am>.
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Yuactkm  WMcroununkn sarpasHenna O nporpamme  Bomog

Koaw YYacTKoB MCTOUHMEM 3arpasHeHuds

Homep Hawana OkoH4yaHua Homep Kog creopa beper chpoca Beenurte Ko KOHTPOAEHOIO CTEOPA:

1 1} Yan. 1 70 $OH.CTB. 1EE. 0 BEII'IOMHP‘ITbl

PacueT |

PeayneTar nepecyeta YcnoBHOW ¢ OHOBOKH
KOHLEHTPaUWH XMMMUECKONo BELECTEa

B ZaAaHHBA KOHTPOALHEA CTEOP BHWE
BHNYCKa CTOUHBIX BOA

Crakc=82.97 (Mrfn)
Ccpenn=33.29 {mrfn)
MNokasars Y4acTok lokagsare MCTOUH 3arp. ! CHUHWM=0.625 (Mr{n)
Koadg.cmewmeHua=40%

CITAB. Konnentparma B cedenns perdr: 0.00 xu oT yeTea

|_._ KOHUEHTpaLa eewecTea; — NOK CMNAB. Nna ycraHoeneHuda HAC pacueTtHasa
YycnoBHas ¢pOHOBAA KOHUEHTpauMa

B pexe Pexa H B 0.00 kM oT ycTha
coctaenaetr §2.97 (mrfn)

=
=
!

KoHugHTPaLMA, M
M W o @

LinpuHa pekd, m

PucyHok .20 — ®opma npeacTtaBneHus pesynbTata nepepacyeTta ycnoBHou ¢o-
HoBoW KoHueHTpauun CI1AB B ctBop M pekn H

dopma npeactaBneHus pesynbTata nepepacyeTa ycnoBHOWM (POHOBOMW KOH-
LeHTpaumn CIMAB npounmiocTpmpoBaHa Ha pucyHke M.20%

! He6onbluoe pacxoxaeHne B KOHEUHOM pesynbTaTe pacyeTa MakCUMarbHOM KOH-
ueHTpauun CIAB no metoay M (81 MF/,EI,MS) U MeToay, UCNOoSib3yeMOMY B HaCTOSALLEM
pykoBoasLem OokyMeHTe (82,97 Mr/,D,M3), CBAA3aHO C TOYHOCTbLIO pacyeTa CpefHUX KOH-
LeHTpaumin B pacyeTHon qadvenke: no metoay MU mcnonb3oBaHa wupuHa pacyeTHOM
AYenkn, paBHas 2,6 M, N0 MeTody, PEKOMEHOYEMOMY B PYKOBOASLLEM LOKYMEHTE, LUMPU-
Ha s4erku cocTtaensieT He 6bonee 0,09 M. Ecnn «cHATb» ¢ rpadmka KoHueHTpaumo CIAB
Ha paccTtosiHun 1,3 M OT neBoro 6epera, To peaynbTaTbl NO pacyeTy MakCUManbHOW KOH-
ueHTpauun CITAB B ceyeHUn pekn no ykasaHHbIM METOA4aM NpakTUYeCcKn CoBnaayT.
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MpunoxeHne
(cnpaBo4yHOE)

3Ha4yeHua KoacdhdpuumeHTa LLEepPOXoBaTOCTU
ANA OTKPbLITbIX pycen

Tabnunuya [O.1 — 3HadeHnsa koadpduuMeHTa LWepOoXoBaTOCTM AN OTKPbITbIX
pycen (no M.®. CpubHomy) [16]
Koadhdpu-
LIMEHT LWe-
XapakTtep Jfioxa peku
poxoBaTo-
CTH, Ny,
Pekn B BecbMa 6n1aronpusaTHbIX YCIoBUAX (YNCTOE NPSIMOE foXe 0025
CO CcBOOOAHbLIM TeveHnem, 6e3 o6BanoB 1 rnyboKnx NpOMounH) '
Peku B BnaronpuATHbIX YCNOBUAX TEYEHNS 0,030
Pekn B cpaBHUTENBHO 6NaronpuUATHLIX YCIIOBUSAX, HO C HEKOTO- 0035
PbIM KONIMYECTBOM KaMHEW 1 BOAOPOCHen ’
Pekn, umetome cpaBHUTENBHO YNCTbIE pycrna, U3BUUCTbIE, C
HEKOTOPbIMWU HENPAaBUIBHOCTSMW B HanpasfeHUn CTPYM U Xe
npsiIMbl€, HO C HENPABUITLHOCTAMM B penbede agHa (0TMenun, npo- 0,040
MOWHbI, MECTaMMN KaMHW); HEKOTOPOE YBENNYeHne KonmyecTsa Bo-
aopocnen
Pycna (6onblunx 1 cpeaHnx pek) 3Ha4ymTenbHO 3aCOPEHHbLIE, U3-
BUNUCTbIE U YAaCTUYHO 3apoCLUMe, KAMEHUCTbIE C HECMOKOWHbIM Te-
yeHneM. MNormbl BoMbLLMX U CPEeaHUX PEK CpaBHUTENBLHO pa3pabo- 0,050
TaHHble, MOKPbITble HOPMasbHbIM KOSTIMYECTBOM PaCcTUTENBbHOCTU
(TpaBbl, KyCTapHUKN)
[MOpOXUCTbIE YHaCTKM PaBHUHHBIX peK. [[aneyHo-BanyHHbIe pyc-
I1a rOpHOro TUMa € HenpaBUIbHON MOBEPXHOCTLI0 BOAHOTO 3epkara. 0067
CpaBHUTENbLHO 3apocLUne, HEPOBHbIE, MOX0 pa3paboTaHHbIe NOK- '
Mbl peK (MPOMOWHbI, KYCTapHUKK, EPEBbA C HANM4YneM 3aBOaeN)
Pekn n nonmel, BeCbMa 3apocLume (co criabbiM TedeHnem), ¢
BonbLwmMn rnyboknmMm npomonHamu. BanyHHble, ropHoro Tuna, pyc-
na ¢ 6ypnvBbIM NEHUCTBIM TEYEHUEM, C U3PbLITON MOBEPXHOCTbIO
BOAHOro 3epkana (¢ netsawumm BBepx 6pbisramu Bogbl). Nonmbl Ta- 0,080
Kue Xe, Kak npeablayLen KaTeropum, Ho ¢ CUITbHO HENPaBUITbHBIM
Te4YyeHneMm, 3aBoAAMU U Np.
["OpHO-BOAOMAAHOrO TUNA pycna ¢ KpynHOoBaslyHHbIM CTPOEHNEM
noxa, nepekaTtbl SSPKO BblpaXkeHbl, MEHUCTOCTb HACTOSbKO CUMbHA,
4YTO BOAA, NOTEPSAB NPO3PAYHOCTb, MMeeT Benbln LIBET; LUYM MNOTOKa 0,100
AOMUHUPYET Hag BCEMM OCTarbHbIMUM 3ByKaMu, AeraeT pas3roBop 3a-
TPYAHUTENbHbIM.
XapakTepucTuka ropHbIX pek MpUMMEPHO Ta Xe, YTO U npeabiayLien
kaTeropuun. Pekn 6onoTHOro Tmna (3apocnu, KOYKM, BO MHOMMX MecTax 1133

NOYTU CTOAYadA BOOaA U I'Ip.). Mombl ¢ 04eHb BonbLIMMK MepTBbIMU
npocCTpaHcTBaMn, C MECTHbIMUA yrny6neHM;||v|V|, o3epamu “ np.
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Tabnuua [O.2 — 3Ha4deHUs KoappunumeHTa WepoxoBaToCcTh Afst OTKPbITbIX pycen
(no B.B. MNongskosy)

Koadbdpu-

UNEHT Wwe-
KaTeropus XapakTtepucTtumka pek

poxoBaTo-

CTHn, Ny

| Pekn ¢ nec4yaHbiM pycrom, poBHbIM, 6€3 pacTUTENbHOCTH, Ot 0,02
C HEe3Ha4YMTESTbHbIM NepemeLLeHnemM JOHHbIX HAHOCOB no 0,023

I Pekn ¢ necyaHbiM M3BUNUCTBLIM pycrnom, ¢ Gonbwmmn nepe-| Ot 0,024
MELLEHMSIMU AOHHbIX HAHOCOB, NOMMAa, 3apocLuas TpaBown no 0,033

1 Morma, 3apocluas KyCTapHUKOM UNu peaknm fiecom Or 0,034
, 3ap yerap P 10 0,045

v Monma, 3apocLuasi necom Ot 0,046
» 3ap 10 0,060
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MpunoxeHue E
(pekomeHgyemoe)

dopma npencraBneHUA pe3ynbTaToB pacyeTa YCNOBHbIX
(pOHOBbIX KOHLUEHTPALUN XMMNYECKNX BELLEeCTB
Aana ycraHosneHusa HOC

YTBEPXOAKO

noanncb pykoBoanTena nHnymansol, d)aMVIJ'IVIFI aata
YcnoBHble (pOHOBbIe KOHLEHTPaLUun XMMUYeCKMUX BellecTB

BoaHbih 0O0bekT

MecTononoxeHne pac4eTHOro cTeopa (Mnv BepTukanm)

Mepuog,
BelectBo nnu YcnoBHas -
NCNOSb30BaHHbIN A4
nokasaTersib XMMUYeCKOro ¢doHoBas acueTa .
cocTaBa BO[bl BOOHOIO | KOHLIEHTpauus, pac .| MprmeyaHus
3 YCrOBHOW (pOHOBOW
obbekTa Mr/am
KOHLIEHTpaLmu
1 2 3 4
* *

* — B aT0i1 rpade pekomeHyeTcs NpusoanTb AaHHble o C npwu ux

 C
P~Qcp mH) ¢AQ5%)
HannuMu B pesynbTaTax pacyeTa yCrnoBHOW (POHOBOW KOHLEHTpaLMK.

YcnoBHble POHOBbIE KOHLEHTPaLUN XUMUYECKUX BELLLECTB AENCTBUTESbHbI
o} 20 r. no 20 r.

CocTaButenu

HaunMmeHoBaHWMe OOJNKHOCTU, MHULUKanbl, (bamvmvm

jata noanucu
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MpunoxeHne X
(pekomeHgyemoe)

dPopma npeacraBrneHUs pe3ynbTaToOB pacyeTa YCNOBHbIX (pOHOBbLIX
KOHLEHTpaLmMm XMM1M4YeCcK1xX BelecTB AnAa ycraHosneHusa HOB

YTBEPXOAKO

noanncb pykoBoaunTena nHUymnanol, (*)aMVIJ'IVIFI aarta

YcnoBHbIe (bOHOBbIe KOHUEeHTpaunm xuMmmn4yeCKnx seLlectBe

BoaHbin 06bekT

MecTononoxeHne BOAOXO3ANCTBEHHOIO y4acTka

MNepwoga,
BewecTtBo unu YcnoBHada pvroa .
NCNONb30BaHHbIN
nokasaTesrib XMMUYEeCKOro doHoBas NS pacueTa .
cocTaBa BOfbl BOOAHOTO | KOHLIEHTpauus, P . | Mpumeyanus
3 yCrnoBHOW (POHOBOM
obbekTa mr/am
KOHLEHTpaumm
1 2 4 5

*

* — B aToW rpadpe pekomeHayeTcs npueoauTtb AaHHble o C npu mx

*
, C
$®~Qcp.mn) $~Qpo, )
HanW4mMu B peaynbTaTax pacyeta yCrnoBHON (POHOBOW KOHLEHTPaLMN BELLECTBA.

YcnoBHble POHOBbIE KOHLIEHTPALMN XUMUYECKNX BELLIECTB AENCTBUTENbHbI
o} 20 r. no 20 r.

CoctaButenm

HanmeHoBaHWe OOJDKHOCTU, HULUUanbl, (baMI/IJ'IVIFI

paTa noanucu
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MpunoxeHune U
(pekomeHgyemoe)

PL 52.24.622-2017

dopma 3anonHeHusi Tabnuubl XXypHana perucrtpauum
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 U1 Be-
LecTB Ka) BELLIECTB LecTB
1 2 3 4 5 6 7 8 9

93



PO 52.24.622-2017
Bubnuorpadus

[1] HukaHopoB A.M., MiBaHnk B.M. CnoBapb-CnpaBo4HMK MO rMAPOXUMNN 1
KayecTBy BOf, CyLUM (NOHATUS 1 onpegeneHus). — PoctoB-Ha-[oHy, 2014. 547 c.

[2] MNMonoxeHne o NMUEH3NPoOBaHUN OeATENBLHOCTN B 0bnactu rugpome-
TEOPOSIOrMn 1 B CMEXHbIX C HEN obnacTsax, yTBep)kaeHHoe lNocTtaHoBneHneMm
Mpasutenbctea PO o1 30.12.2011 Ne 1216.

[3] MeToguka pa3paboTkm HOpMaTMBOB AOMNYCTUMbIX COPOCOB BELLECTB U
MUKPOOPraHM3mMoB B BOAHble OObeKTbl ANns Bogonosib3oBaTenen (yreepxaeHa
npukazom MIMP Poccumn ot 17.12.2007 Ne 333. — M., 2007.— 41 c.

[4] MeTtoguyeckme ykasaHusi No pas3paboTke HOpMaTMBOB AOMYCTUMOIO
BO3ENCTBUS Ha BOAHble 06beKThbl (yTBepxaeHbl npukasom MIP Poccun oT ot
12.12.2007 N 328. — M., 2007. — 36 c.

[5] BogHbin kogekc Poccunckon depepaumn (NpuHAT TocyaapCTBEHHOM
Aymon 12 anpens 2006 roga).

[6] Xvummenbbnay [1. AHanu3 npoueccoB CTaTUCTUYECKUMU MeTodaMMu. -
M.: Mup, 1973. — 967 c.

[7] HactaBneHnue no cnyx6e nporHo3os. Pa3sgen 3. Cnyxba rugponornye-
cknx nporHos3oB. 4.1 [porHosbl pexuma Bog cywu. — Jl.. T'mgpomeTteounsgar,
1962. - 193 c.

[8] NnoxuHckun I'.A. buomeTpusa. — M.: Usg-so. MY, 1970. — 367c.

[9] YnaHoBa E.C., CupoTteHnko O.[l. MeToabl CTaTUCTUYECKOro aHanusa B
arpometeoponorun. — J1.: F'mgpomeTteounsgat, 1968. — 156 c.

[10] KoHatopuHa T.A., ®unbkuH [.B., CtenaHoB [1.M. PacnpegeneHue
KOHUEHTpauun B notoke // MeTtoabl CUCTEMHOrO aHanusa B yrnpasfieHUn BOAO-
X035IMCTBEHHbLIMWU cnucTemamn. — Hosoyepkacck, 1979. — C. 149-152.

[11] KongtopuHa T.A., dunbkuH I'.B. K BOnpocy o TeopetnyeckoMm pelue-
HUW pacnpocTpaHeHus npumecu B notoke // Tpyabl [PY3NMHCKOro C-X. UH-Ta. —
1981. T.12. - C. 96-100.

[12] ®unbkuH .B., MegBeaesa J1.[. lNone KoHUEHTpauun, co3gaBaemMoe
NMMHENHbIM BbINYCKOM / TMapoxmmuyeckmn uHCTUTYT. — HoBoyepkacck, 1985.
Hen. B BUHUTW, Ne 3949-85. — 6 c.

[13] KoHgtopuHa T.A., dunbkuH .B. MaTtematnyeckas moaernb npoLeccos
CMeLLEeHNS CTOYHbIX BoA B BogoTokax // Tpyabl KOxrunpoBoaxosa. — PocToB-Ha-
Hony, 1990. — C. 136-140.

[14] JNManwesB H.H. PacyeTbl BbINYyCKOB CTOYHbIX BoAd. — M.:Ctponunsgar,
1977. - 88 c.

[15] MeTogunyeckne OCHOBbI OLEHKM aHTPOMOreHHOro BAUSHUS Ha KayecT-
BO NoBepxHOCTHbIX BoA / lMNMog pea. A.B. Kapaywesa. — J1.: 'mgpomeTteonsaar,
1981. — C. 42-44.

[16] Bbikos B.[O. N'mgpomeTtpua. — J1.: F'mgpomeTteonsgar, 1965. — 275 c.

[17] CnpaBo4YHMK MNpoeKTMpoBLLMKa. KaHanusaumsa HacemneHHbIX MecT Ut
NpOoMbILLNEHHbIX NpeanpuaTui. — M.: Ctponnagar, 1981. — 638 c.

[18] CnpaBoyHuk no rugpoxumun. — J1.: M'mgpomeTteonsaat, 1989. — 391 c.

94



PL 52.24.622-2017

KntoueBble crioBa: BogHble 06bEKTbI; BOJOTOK, BOJOEM; pacyeT ycC-
NOBHbIX (POHOBBLIX KOHUEHTPaLWUA; XMMUYEecKknue BellecTBa, HOpMaTUBbI
AonycTMmoro copoca
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INucT perncTpaumm naMmeHeHUM
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nucb

[aTta

BHECEHUA
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