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PEKOMEHOALUWUMWN

OLUEHKA AHTPOMOIMEHHON HAIPY3KU HA PEYHbIE AKOCUCTEMbI
C YYETOM UX PETUOHAJIbHbIX OCOBEHHOCTEMU

[aTta BBegeHusa — 2015-02-02
Cpok pencteust — no 2020-02-03

1 O6nacTtb NnpuMeHeHus

HacTtoswme pekomeHgaumMm yctaHaBnmMBalT NoaxoAdbl K OUeHKe aHTpo-
MOreHHOM Harpys3ku no rnokasaTensiM [OSfIM aHTPOMOreHHOro BO34EeNCTBUS
n/vnu NpuToKa XMMUYECKNX BELLECTB Ha peyHble 3KOCUCTEMbI C YY4ETOM KX
perMoHarnbHbIX 0coOBeHHOCTEN, HEOBXOOMMOW ANt COBEPLLUEHCTBOBAHUS pe-
XUMHOrO N onepaTtMBHONO MOHUTOPUHIa, TUNU3aunn 06HLEKTOB BOAHOIO (POH-
Aa, MPOrHO3MpoOBaHUA KadecTBa MOBEPXHOCTHbIX BOA W peLleHna Opyrux
NPakTU4YeCKNX 3adad.

PekomeHgaumm npegHasHayeHbl Onst onepaTUBHO-MPON3BOACTBEHHbLIX
nogpasgenexHmn PocrmgpomeTta, ocyLlecTBASAOWMX HabNoaeHns 3a U3MEH-
YNMBOCTbIO XMMUKO-OMOMOrMYECKOro COCTOSIHUSA MOBEPXHOCTHLIX BOL CyLUM B
pamMkax [ocygapcTBeHHOW crnyxbbl HabnogeHnn 3a COCTOSIHUEM OKpYXKato-
wen cpenbl (FCH), ans nogpasgeneHn coOoTBETCTBYHOLMX MUHUCTEPCTB U
BEJOMCTB, B 3aJayu KOTOPbIX BXOAUT CBOEBPEMEHHOE MpeaynpexgeHne o
BO3MO>KHOW 9KOSTOMMYECKOM Yrpo3€e Ha KOHTPONMPYEMbIX BOOHbLIX O6bekTax, a
Takke AONS Hay4yHO-UccnegoBaTeNbCKUX OpraHusaumin, 3aHUMatoLMXCsa BO-
NpocamMun OLEHKM U NPOrHO3MPOBaAHUSA NOCEACTBUIA aHTPOMNOreHHOro Bo3aen-
CTBUS HA peYHble 9KOCUCTEMBI.

2 HopmaTuBHbIe CCbISIKU

B HacToslwWnx pekoMeHaaumsx MUCMoSib30BaHbl CCbIIKM Ha criegylowme
HOpPMaTUBHbIE JOKYMEHTbI:

PO 52.24.309 — 2011 OpraHunsaums n npoBeneHne pexuMHbiX Habsto-
AEHUN 3a COCTOAHNEM U 3arpA3HEHMEM MOBEPXHOCTHbIX BOA CYLUN

PL 52.24.508 — 96 MeToan4yeckue ykasaHusa. OpraHmsauuns n yHKUMO-
HMpPOBaHME NOACUCTEMbI MOHUTOPUHIA COCTOSAHUS TPaHCrPaHUYHbIX MOBEPX-
HOCTHbIX BOZ, CyLUU

PL 52.24.622 — 2001 MeTtoguyeckue ykasaHua. [NpoBeaeHne pacyeToB
dOHOBbIX KOHLEHTPaLNN XMMUYECKMX BELLIECTB B BOAE BOJOTOKOB

PO 52.24.633 — 2002 MeTtoauyeckue ykasaHuna. Metoanyeckme OCHOBDI
co3daHus U (PYHKUMOHUPOBAHMA NMOACUCTEMbI MOHUTOPUHIA 9KOSTIOMMYECKOro
perpecca npecHOBOAHbIX 3KOCUCTEM

PO 52.24.643 — 2002 Metogun4yeckne ykasaHus. MeTtoq KOMMNIEKCHOW
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OLIEHKWN CTeneHu 3arpsi3HEHHOCTU NMOBEPXHOCTHLIX BOA, MO MOPOXMMUYECKUM
nokasartensam

P 52.24.661 — 2004 OueHKa pucka aHTPOMNOreHHOro Bo3gencTBms nNpuo-
PUTETHbIX 3arpsA3HSAIOWMX BELECTB Ha NOBEPXHOCTHbIE BOAbI CYLUN

P 52.24.776 — 2012 OueHKka aHTPOMOreHHOW Harpysku U pucka Bo3gem-
CTBUA Ha YCTbeBble 061acTn pek C y4eTOM MUX pernoHarnbHbIX OCODEHHOCTEN

MpumeyvaHune — [Mpyn NONB30BaAHUM HACTOALMX PEKOMEHZAUUN LenecoobpasHo
NpoBepATb AENCTBME CCbINTOYHBIX HOPMATUBHbLIX AOKYMEHTOB.

3 TepMVIHbI, onpeapesnieHnNAa U CoKpalleHus

3.1 B HacTodawmnx pekoMeHaaumnsax npUMEHSIOTCA criegyrome TepMuHbI
C COOTBETCTBYIOLLMMU OnpeaeneHUsMu:

3.1.1 abnoTtnyeckaa KomrnoHeHTa: AbnoTtmnyeckasa cpena, npeacrasns-
oLasi COBOKYMHOCTb HEOpraHM4yecknx ycrnoBun (paktopoB) obutaHus opra-
HU3mosB [1].

3.1.2 aHTponoreHHasa Harpy3ka: CteneHb aHTPOMNOreHHO-TEXHOreHHOro
BO3EeNCTBUS Ha OTAeSbHble KOMMOHEHTbI MPUPOAHON cpefbl U B LENOM Ha
naHgwadr [1].

3.1.3 BapuaumoHHbIn psAf: COBOKYNHOCTb 3HAYEHUM BapbUPYHOLLENO
npu3Haka n cCOOTBETCTBYHOLLUNX UM YUCITIEHHOCTEN €ANHUL, COBOKYNHOCTH [2].

3.1.4 BennyuHa UHTepBana (MHTepBanbHas pPa3HOCTb). Pa3HOCTb
MeXOYy BEPXHUMU U HWKHUMU rpaHuLamMn nHtepsana [2].

3.1.5 Bo3gencTBMe aHTponoreHHoe: BrnnaHue yenoseka u ero ges-
TENbHOCTN Ha OKPYXKatoLLyro NpupoaHyto cpeay [3].

3.1.6 uHTepBan: [paHnUbl 3HaYEHUN BapbUpPYHOLLIEro Npu3Haka [2].

3.1.7

3arpsidHeHHocTb Bopf: Coaep)xaHve 3arpsisHsLWMX BOOY BELECTB,
MWUKPOOPraHM3mMoB W Temnna, Bbi3blBalolLlee HapyleHne TpeboBaHuU K Kade-
CTBY BOAbI.

[FTOCT 27065-86, ctatbs 15]

3.1.8

Ka4yecTBO BOAbl: XapaKkTepuCTuka cocTaBa M CBOWCTB BOAbl, onpene-
naLwasa NpUrogHoOCTb ee AN KOHKPETHbIX BUAOB BOAOMONb30BAHUS.
[FTOCT 17.1.1.01-77, ctatbs 4]

3.1.9 knaccudmkauma cTeneHn 3arpA3HEeHHOCTU BOAbl BOAHbIX
06bEeKTOB: YCOBHOE pa3gefieHre Bcero ananasoHa coctaBa M CBOMCTB BO-
Abl BOOHbIX OOBbEKTOB B YCIOBMSIX aHTPOMOrEeHHOro BO3AENCTBMS C MOCTe-
NEeHHbIM MepexogoM OT «YCNMOBHO YNCTOW» OO0 «3KCTPemasrbHO PA3HOM» Mo
3Ha4YeHNAM KOMOMHATOPHOro MHAEKCa 3arpsi3HEHHOCTU BOAblI C Yy4eTOM paa
ponosiHuTensHbix dakTopos (PO 52.24.643).

3.1.10 kpuTepuun: lNpn3HaK, Ha OCHOBAHMN KOTOPOro NPOBOASATCS OLEH-
Ka COCTOSIHMSI NPUPOLHOro obbekTa UM ero CBOMCTB (Hanpumep, KayecTsa
BOA, TPO(PHOCTKN, Bnarononyyms, PyHKUMOHMPOBAHUSA BOAHON SKOCUCTEMBI U
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Aap.); knaccudgukaumsa obbeKToB, ABMIEHNN, CBONCTB [4].

3.1.11 KpuTnyeckue nokasartenu 3arpsisHeHHocTun Boabl; KM3: Uk-
rpegueHTbl UM nokasaTenu 3arps3HeHHOCTU BOAbl, KoTopble obycrasnvBa-
0T NepeBo BOAbl NO CTENeHU 3arpsi3HEHHOCTU B KINACC «OYEeHb rps3Has» u
«3KCTpeMarbHO rps3Hasi» Ha OCHOBaHWW 3HA4YeHUs pacCyYUTbLIBAEMOro no
KaXXQoOMYy WHrpeaueHTy oueHoyHoro 6anna, yyuTbiBarowero ogHOBPEMEHHO
3HayeHus HabngaemblX KOHUEHTpauum n 4YactoTy mx obHapyxeHus (PL
52.24.643).

3.1.12 moaanbHbIN MHTepBan: ViHTepBarsn, Bknovawowmnm Hanbonee va-
CTO BCTpevaroLmecs BenninHbl B JaHHOM BapuaunoHHOM pagy [2].

3.1.13

o6bem ctoka: Ob6bemM BOAbl, CTeKaloWwen ¢ Bogocbopa 3a kakon-nnbo
NHTEepBan BpeMeHu
[FTOCT 19179-73, ctaTtba 59]

3.1.14

peka: BoooTok 3HaunTenbHbIX pa3MepoB, NUTalLWMNCa atMocdepHbIMU
ocagkamu co CBOero Bogocbopa n MMerLwmin YeTKO BblpaXXEHHOE PYCIio.
[FTOCT 19179-73, ctaTtbs 21]

3.1.15

peuyHasi cuctema: COBOKYMNHOCTb PeK, CNMBAOLMXCA BMECTE U BbIHO-
CALLMX CBOW BOAbl B BUAe OOLLLEero noToka.
[TOCT 19179-73, ctaTtbs 23]

3.1.16

COCTOSIHMEe BOAHOro obbekTa: XapaKTepVICTVIKa BOAHOro obbekTa no
COBOKYIMHOCTU €ero KoJin4eCTBEHHbIX N Ka4e€CTBEHHbIX nokasareneu npnMeHn-
TellbHO K BnadaM BOAOMNOJIb30OBAaHUA.

I'IpmmeanVle. K KONMMYecTBEHHbIM W Ka4yeCTBEHHbIM MoKa3aTendaM OTHOCATCS:

pacxoa BOAbl, CKOPOCTb TeyeHud, rnybuHa BogHoro obbekTa, Temnepartypa BoAbl, pH,
BrNK v gp.

[FTOCT 17.1.1.01-77, cTtaTtba 45]

3.2 B HacTosAlWMX pekoMeHaaumsix BBEAEHbI U MPUMEHEHbI CrieaytoLme co-
KpalLieHUS:

- BINK5 — buoxnmmnyeckoe notpedneHne kncnopoaa;

- TCH - rocypapcTtBeHHas cnyxba HabniogeHun 3a COCTOSTHUEM OKpY-
Xatowlen cpenbl;

- JIOOB — nerkookncnsiemble opraHMyeckne BeLwecTBa;

- NOK — npegenbHO gonycTUMast KOHLUEHTpaums;

- YKN3B — yaenbHbIn KOMOUHATOPHLIN MHOEKC 3arpsi3HEHHOCTU BOAbI.
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4 OO6LMe NONOXEeHUSA NOo OLeHKe aHTPOMOreHHOW Harpy3Kku Ha
peyYHble 3KOCUCTEMbI C Y4ETOM UX pernoHarnbHbIX 0COOEeHHOCTeN

4.1 Bospactawowme TemMnbl XO3AWCTBEHHOW AEeATEeNIbHOCTU 4erioBeka
obycnosnueatoT HeEOBXOAUMOCTb OLEHKM aHTPOMOreHHOW Harpy3ku Ha pas-
NNYHbIE reocucTeMbl (OOBEKTBI OKpYKatoLen cpedbl) C y4eTOM BCEW COBO-
KyNHOCTM BO3MOXXHOIO BPEAHOro BO3OENCTBUS pasnnyHbIX (pakTopoB N Npu-
poaHoun cneumdurkm 06 bEKTOB (permoHanbHbIX 0COBEHHOCTEN).

[onyctnmon OyaoeT cunmtaTbCs Takasi aHTPOMNOreHHasl Harpyaka, npu Ko-
TOPON OTKNOHEHME CUCTEMbI OT HOPMaribHOrO €CTEeCTBEHHOIro0 COCTOSIHUS He
NPUBOANT K HAPYLLUEHWNIO NPUPOOHBLIX YCTONUYMBLIX BUOreOXMMNYECKNX CBA3EN
B 9KOCUCTEMaX M He yxy[LlaeT Ka4eCTBO cpebl.

4.2 lNpwn oLeHKe aHTPOMNOreHHOW Harpyskn Ha peydHble 3KOCUCTEMbl HEOD-
XOOMMO BbISABUTb FpaHuUbl Mexay obnactamMum nx HopmarnbHOro goyHKLUMOHMK-
poOBaHMSA N W3MEHEHHOro (nog BIUSHMEM Kakoro-nnmbo aktopa BO3OeN-
CTBMA). OTO MO3BOSISIET OLEHUTb PasfiIMyHble COCTOSHUSA 9KOCUCTEMbI OT
€CTEeCTBEHHOro 0 aHTPOMNOreHHO TPaHCHOPMUPOBAHHOIO, NPU KOTOPOM MpOo-
N30LWLMN CYLECTBEHHbIE N3MEHEHUSI B COCTOSIHUM 3KOCUCTEMBI.

4.3 'pagaunm aHTPOMOreHHOM Harpys3kM ycTaHaBnmMBaloT MO pesynbTa-
TaM OUEHKM COCTOSIHUA PEYHbIX IKOCUCTEM B 3aBUCUMOCTU OT CTEMNEHU WX
HapyLEeHHOCTU, a TaKKe Ha OCHOBE BbIABMIEHUS MPUYMHHO-CIEACTBEHHbIX
CBSI3EN MeXay BO3AENCTBMEM Ha BUOTY U €€ OTKITMKOM.

CornacHo P 52.24.661 un [1], [3] COCTOAHME peYHbIX 3KOCUCTEM MOXHO
YCINOBHO pasfeninTb Ha:

- eCTECTBEHHOE — He HapyLleHHOEe aHTPOMNOreHHbIM BO34EeNCTBUEM;

- pPaBHOBECHOE — CKOPOCTb BHYTPMBOAOEMHbIX DMOXMMUYECKUX NpoLiecC-
COB BOCCTAHOBSIEHUSI 3KOCUCTEMbl MPEBbLILAET TEMMbl AHTPOMOreHHbIX
HapyLUEeHUI;

- KPU3NCHOE — CKOPOCTb BHYTPMBOOOEMHbIX DMOXMMUYECKUX NPOLIECCOB
BOCCTaHOBJIEHUSI A3KOCUCTEMbI HUXKE TEMMOB aHTPOMOrEeHHbIX HapyLUEeHWI;

- KpuTU4eckoe — obpatnmasa 3ameHa NpPUPOAHbLIX IKOSTOMMYECKUX CUCTEM
Ha M3MEHEHHbIE MO TPOPHOCTKU, canpoBbHOCTU N BUONOrNMYECKON NPOAYKTUB-
HOCTWN NPECHOBOAHbIE 9KOCUCTEMBI;

- KaTacTpodumyeckoe — HeobpaTMMbIN Npouecc nepexoaa NPeCcHOBOAHbIX
9KOCMCTEM B HOBOE COCTOSIHME MO TPOGHOCTU, canpobHocTn u Buonorunde-
CKOW NMpoayKTUBHOCTH.

4.4 KnaccudukaTopbl OLLEHKN aHTPOMOreHHOW Harpy3ku Ha peyvHble 9KO-
cucteMbl paspaboTaHbl HA OCHOBE cUCTEMATU3aUNUU MHOTONETHEN PEXUMHOMN
nHgopmaummn NCH o cocTtoaHnM pedHbix akocuctem Poccun, nossosnsoLen
y4yecTb BCE MHOroobpasune permoHasnbHbiX 0COBEHHOCTEN UX hopMMpPOBaHNS
N PYHKLNOHNPOBAHMUSI.

B nepeyeHb nokasaTteneun, No KOTOPbIM NPOBOAUTCS OLIEHKA N3MEHYNBO-
CTU COCTOSIHUSI PEYHbIX 9KOCUCTEM, BKIIOYEHbl Takue rmapoxXmuMmnyeckme rno-
KasaTenu, Kak cogep)kaHne pacTBOPEHHOro B BoAe Kucnopoa, a3oT aMMO-
HUWHbINA, Buoxmmmnyeckoe notpebnenue kncnopoaa (blrKs), HedTenpoayKThl,
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KOTOpble yOOBMNeTBOPAKT TpeboBaHMAM UHTErpasibHOCTU, HeCneungpuyHoOCTH
OTKNUKa Ha BO3OENCTBUE, MMHUMN3ALUKUK 3aTpaT Ha N3MepeHne, HagexXHoCTun
onpepenexHus [9].

OueHka W3MEHYMBOCTU COCTOSIHUA pPEeYHbIX 3KOCUCTEM AaeT BO3MOX-
HOCTb BbISIBUTb MHTEpBarbl KofiebaHus nokasaTenen, npeBbilUeHne KOTOPbIX
NPUBOANT K Nepexony 3KOCUCTEMbI B ApYyroe coctosaHue. [pagauum cocTtos-
HUS1 PEYHbIX 9KOCUCTEM NpuBeaeHbl B 4.3.

OKOCUCTEMBI, (PYHKUMOHUPYIOLLME B Pa3sHbIX COCTOSHUSX, UCMbITbIBAOT
pasHy0 NO YPOBHIO aHTPOMOreHHY Harpyaky.

AHTpOMNOreHHasi Harpyska Ha pasfiMyHbIX y4acTKaxX PeEKM B OCHOBHOM
obycnosnueaeTcs NOCTYNNEHNEM XUMUYECKUX BELLECTB C PEYHbIM CTOKOM C
pacnosiOXXeHHbIX Bbllle Y4aCTKOB.

4.5 OueHKy aHTPOMNOreHHOW Harpys3kn no fnHe pekn npoBOAAT Ha OCHO-
Be aHanmsa MHOroflIeTHEN rmMaponorMyeckon u rugpoxmmMmmyeckon nHgopma-
uum TCH Ha nyHKTax pexXmMMHbIX HabnogeHun.

YyacTku peku BbIbUparT C y4eTOM Hannymna CTaumMoHapHbIX NYHKTOB pe-
XUMHbIX HabnogeHun CH, HepaBHOMEPHOCTM aHTPOMNOreHHoro BO34eMn-
CTBMA U pasfnyHblX OU3NKO-reorpauyeckmx ycnosmm (yHKLNOHUPOBAHUS
PEYHbIX 3KOCUCTEM.

KoppekTupoBka BbliOOpa y4aCTKOB peku AN OLEHKM aHTPOMOreHHoM
Harpy3kn MoXeT ObITb NpoBeAeHa Ha OCHOBE aHanm3a MHOMOSIETHEN PeXUM-
HoW uH(opmauun cornacHo PL 52.24.633, PO 52.24.643, P 52.24.661,
P 52.24.776 C y4eTOM OLEHKN:

a) CTeneHn 3arpsA3HEHHOCTM U U3MEHYMBOCTU KOMMOHEHTHOrO CoCTaBa
BOOHOW cpefbl Ha pasfn4YHbIX ydacTKax rno gfnHe peku;

0) M3MEHYMBOCTM BMOTUYECKMX MOKa3aTenen COCTOAHUS PEYHbIX 9KOCU-
CTEM Ha OTAESIbHbIX Yy4YacTKax peku;

B) N3MEHYMBOCTN COCTOSIHUA PEYHbIX AKOCUCTEM Ha PasfiMyHbIX y4acTKax
peKu.

4.6 OueHKy aHTPOMOreHHOM HarpyskuM NpoBOAAT MO MokKasaTento LoNu
aHTPOMOreHHOro Bo3aencTauns (onpegendeMomMy 3a Kaxabln rog no gpopmyrne
pacdeTa koaduumeHTa KoMMIekCHocTn cornacHo PL  52.24.643 w
P 52.24.661), nnbo nNo 3Ha4YeHMsIM MOAYINsi NPUTOKA XMMWYECKUX BELLeCTB
(@30T aMMOHUINHBLIN, NEerkookncnaemble opraHmyeckne sewecTtsa (JIOOB),
onpenendemble no bINKs Boabl, 1 HEPTENPOAYKTHI).

[lons aHTponoreHHOro BO34eNCTBUS UMEET SKOSTOMMYECKU CMbICST, OLe-
HMBAET yyacTMe aHTPOMNOreHHoM cocTaBnswwen B POPMUPOBAHUM KOMIO-
HEeHTHOro coctaBsa BogHow cpenbl (P 52.24.776) w paccynTbiBaeTCs KaK KO-
3(PPULNEHT KOMMNIEKCHOCTN BOAbLI NPU pacyeTe yaenbHOro KoMbuHaTopHOro
nHgekca 3arpssHeHHocTn Boabl (YKU3B) (PO 52.24.643). AHTponoreHHas
Harpyska, onpegensiemasi No gorie aHTPONOreHHoro Bo3gencTend, obycnas-
NMBaeTCs, B OCHOBHOM, 3arpA3HSAOLLMMUY BELLLECTBAMM.

OueHka aHTPOMOreHHOM Harpy3ku No 3Ha4YeHUsIM MOAYNSA NPUToKa XMMU-
Yyecknx BewlecTtB (a3oT ammoHunHbIn, JIOOB (no BIKs Bogbl) n HedTenpo-
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AYKTbl) Yy4uTblBaeT BKMag OpraHn4yecknx n OUMOreHHbIX BeLecTB B XMMUYe-
CKMI COCTaB BOAbI.

Xapaktep U3aMeH4YMBOCTN OOBLEMOB MPUTOKA PACTBOPEHHBIX XUMUYECKMX
BELLECTB Ha pasfiMyHble y4aCTKM pekn JaeT BO3MOXHOCTb OLEeHUTb TpaHC-
doopmaLnio aHTPONOreHHOW Harpysku no ArnnHe nccregyemMoro BogoToka.

YCroBHO aHTpOMoOreHHas Harpyska MOXeT OblTb «Manon», «ymMmepeH-
HOW», «KKPUTUYECKON», «BbICOKOM» UITN «OYeHb BbICOKON» (P 52.24.776).

4.7 Insa BbIOPAHHLIX Y4aCTKOB peK NMPOBOAAT pacyeT OOMN aHTPOMnoreH-
HOro Bo3gencTBus cornacHo P 52.24.661, o6bemMoOB 1 Mmogyrnen nputoka Xu-
MUYECKMX BELLECTB W OLEHKY aHTPOMOreHHOM Harpy3km Ha KOHKPETHbIX
y4yacTKax peku.

OTO NO3BOMUT BbIABUTL 3aKOHOMEPHOCTU (TEHAEHUUM) MU3MEHYUBOCTU
aHTPOMOreHHOM Harpysku rno ANMHE PeKu U paHXMpoBaTb BOAHbIE 3KOCUCTE-
Mbl NO CTEMEHWN UCMbITbIBAEMOW aHTPONOreHHOM Harpy3Kku.

4.8 Tlpn oueHKe aHTPOMOreHHOW HarpyskMm Ha peyvHble SKOCUCTEMbI UC-
NOSIb3YIOT TaKNe XapaKkTepuUCTUKU, Kak:

a) mMoaarnbHbI MHTepBan 3Ha4YeHWr nokasaTtersien, UCMOoNb3yeMbiX Mpu
OLIEHKEe COCTOSAHUA U aHTPOMNOreHHOW Harpys3ku;

0) KpaTHOCTb MpPEBbIWEHUA MNpeaesibHO LOMYCTUMbIX KOHLEHTpaLunn
(MAK) 3arpAsHAOLWNX BELLECTB;

B) AvanasoH MakCUMarsibHbIX 3Ha4YeHU Moaynen NpuToka pacTBOPEHHbIX
XUMUYECKNX BELLECTB.

5 OueHKa aHTPONOreHHOU Harpy3Ku

5.1 [1ns oueHKM aHTPONOreHHOM Harpy3kn Heo6xoaumMo UMeTb:

a) MHOTONETHION PEXUMHYK MHpopMaumio 06 N3MEHYNBOCTU TMOPOXU-
MUYECKUX MoKasaTenen COCTOSHMUS Yy4aCcTKOB PeKU, UCMbITbIBAKOLLNX MNPUHLM-
nnanbHO pPasHy aHTPOMOreHHY Harpyaky;

6©) MHOrONETHIOW PEXUMHYIO TMAPOSIOrNMYECKY0 NHdopMaunto 06 obbe-
M€ CTOKa 3a rog (BOAHOM CTOKe) B NyHKTE HabMnoaeHU;

B) KnaccuumkaTopbl OLEHKN aHTPOMNOreHHOW Harpyskn Ha peydHble 3KOCU-
CTEMBbI.

5.2 CTteneHb 3arpA3HEHHOCTM BOOHOW cpenbl onpeaensatT CcorfiacHo
PL 52.24.643 no MeToAy KOMMIIEKCHOM OLEHKU, KOTOPbLIW MO3BOSSET Oue-
HUTb 3arpsA3HEHHOCTb BOAbl OOHOBPEMEHHO MO NepeyHto Hanbonee perynsp-
HO onpegensieMblX MHIPeAUEHTOB N MoKa3aTefien kavyecTtBa BOAbl U Kraccu-
domumpoBaTtb BOAY MO CTEMNEHU €€ 3arpsi3HEHHOCTH.

5.3 OueHKy COCTOSIHUST 9KOCUCTEM BblBpaHHbIX Y4aCTKOB pekn NpoBoaAT
No U3MEHYNBOCTH:

- MOAanbHbIX UHTEPBANOB 3HAYEHUN KOHLUEHTPaLUWUM Taknx rnokasaTtenen,
Kak pacTBopeHHbIn kucnopod, blNKs n a3oT aMMOHUNHBLIN C UCMOSTb30BaAHUEM
knaccudukaTopa, npuvBedeHHoro B Tabnuue 1 cornacHo P 52.24.661,
P 52.24.776;

- CTPYKTYPHOW OpraHn3aumnmn n ypoBHS pa3BUTUS NIIAHKTOHHLIX U 6eHTOoC-
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HbIX COOOLLECTB BOAHbLIX OPraHM3mMOB MPU HaNMUYUU PEXMMHbIX rMapobuoro-
rMYecKnx HabrniogeHUn C UCMOonb3oBaHMEM KpUTepues, MNPUBEAEHHbIX B
P 52.24.633, P 52.24.661, P 52.24.776.

Tabnuuya 1 — Knaccndpukatop COCTOAHUS PEYHBIX SKOCUCTEM

[nanasoHbl MOganbHbIX UHTEPBANOB 3HAYEHUN
CocTosiHme MacCCOBbIX KOHLEHTpaLUWHN, mr/am®
3KOCUCTEMBbI MWHUMarnbHbIX J1OOB asoTa
3Ha4yeHun pacTBo- no blKs aMMOHUMNHOro
PEHHOro Kucnopoaa
EctecTtBeHHOE Cs. 6,0 O010,5001,0 Menee 0,1
BKJTHOM.
PaBHOBecHoe Ot 4,0 go 6,0 BKmtOM. OT11,0002,0 O10,1000,5
BKJTHOM. BKI1HOM.
KpuauncHoe Ot 2,0 no 4,0 Bkntou. OT12,0004,0 O010,5001,0
BKJTHOM. BKITHOM.
Kputnyeckoe OT1 1,0 po 2,0 BkntoM. OT14,0p007,0 OT11,0003,0
BKJ1HOM. BKI1HOM.
KaTacTtpodgumyeckoe Menee 1,0 Cs. 7,0 Cs. 3,0

5.4 OueHKy aHTPOMOreHHOM HarpyskM Ha OCHOBE 3HAYEeHU OO0SIN aHTPO-
NOreHHOro BO34ENCTBNA NPOBOAAT B CNeaytowen nocrnegoBaTefibHOCTH.

5.4.1 MHoroneTHue uccnegoBaHust nokasann ob0CHOBAHHOCTb MUCMNOSb-
30BaHNA NS OLEHKN aHTPOMOreHHOW Harpys3ku nokasatens 4ofn aHTpomno-
FeHHOro BO30EeWCTBUSA, 3HA4YEeHWEe KOTOPOro OrpenensarT Mo pesynbTatam
pacyeta YKM3B c ucnonb3oBaHnemMm obsasaTtenbHOro nepevHsa Hambonee pe-
rynapHo onpegensemsix 15 Hopmupyembix nokasatenen no PL 52.24.643.

[ona aHTponoreHHoro Bo3genctens, D, %, oueHuBaeT ydacTne aHTpoO-
NOreHHon cocTasnsowen B opMMpoBaHUM KOMMOHEHTHOrO coctaBa abuo-
TUYECKOM YacTu dKOcUCTeMbI. [laHHbIN NoKa3aTenb pacCyYUTbIBAOT B COOT-
BeTcTBMK C P 52.24.661 no dopmyne

N
-,
D N 100, (1)

raoe Nqy— uncno nHrpegmeHTos, npesblwatowmx MNAK;

N — obuwee 4nucno HOPMUPYEMBbIX MHIPEOUEHTOB, UCMOSb3yeMbIX MNpu
pacyete YKN3B (nepeyeHb HOpMUpyeMbiX WHrpeaneHToB npuBeneH B P
52.24.643, nyHkT B.1).

[Mony4yatoT BbIOOPKM 3HAYEHUW MOKasaTena LONM aHTPOMOreHHOro BO3-
AENCTBUA ON1S KaKOoro ydactka peku. lNonydeHHble BbIOOpkM OOMKHbBI BbiTh
AOCTaTOYHO BonbWUMK (HE MeHee 6 NneT) U, NPeanoYTUTENbHO, CTaTUCTUYe-
CKN OAHOPOOHbBIMN.

5.4.2 BbigenaioT MmoganbHbI MHTEPBAs 3HA4YeHUN OO aHTPOMNOreHHOro
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BO3OENCTBUSA U OLIEHMBAIOT AHTPOMNOreHHyr Harpy3ky rno Kputepumudam, rnpumsee-
AeHHbIM B Tabnuue 2. OguH n3 cnocobos YCTaHOBJIEHUA MOOal1bHbIX UHTEpP-
BaJi0OB MNMpuBeaeH B NMPUnoXxXeHmn A.

Tabnuua 2 — Knaccudukatop OUeHKNU aHTPOMNOreHHOW Harpy3ku Ha peydHble
9KOCMCTEMBI NO A0S1e aHTPOMNOreHHOro BO34encTBmg

MopaanbHbIM MHTEpPBaN 3Ha4YEeHU JONU

AHTpoONoreHHasi Harpyaka _ o
aHTPOMOreHHoro Bo3aencTens, %

Manas MeHee 30
YMepeHHas Ot 30 go 45 Bkntou.
Kputnyeckas Ot 45 go 55 BKtoM.
Bbicokas Ot 55 po 70 BKntoOu.
OuyeHb BbiCcOKas Cs. 70

5.5 OLl,eHKy aHTp0I'IOI'eHHOl7I Harpy3km rno Mmoayno npmutoka XxMMmn4eckKmnx
BeLWeCTB NMpoBOOAT B cne,u,yrou.l,eﬁ nocnenoBaTtesibHOCTHN.

5.5.1 KonnyecTtBo nepeHeceHHOro BeLlecTBa 3a pacyeTHbin nepuog, G,
TbIC. TOHH, pacCYMUTLIBAOT NPAMbIM METOAOM B cooTBeTCcTBUM ¢ P[] 52.24.508
no doopmyne

G=§W1 C, 2)

roe m — 4ncrno MHTepBarioB pacyeTHOro nepuoaa;
W, — 06beM cToKa BOAbl 3a i-ii MHTepBan pacyeTHOro nepuoaa, km>;

C,| — CpeaHAA KOHUEHTpaunAa BewecTtBa 3a i-1 MHTEpBAas pac4eTHOro ne-

puoga, Mr/am>.

N3meHeHne copepxaHusi B BogHon cpepe JIOOB, a3ota aMMOHMNHOTIO,
HedTENPOAYKTOB OKa3blBaeT HeraTMBHOE BO34EeNCTBME, COCOOHOE BbI3BaTb
HapyLLUEHNE CTPYKTYPHO-PYHKUMOHAIBbHBIX XapakTepUCTUK cOObLLECTB BOAHbIX
OPraHnM3MoOB U YXyALUEHNE COCTOSAHUSA 3KOCUCTEMbI B LIESTOM.

5.5.2 PaccunTbiBaloT 3Ha4YeHUs1 MOAyNs NPUTOKa XMMUYECKMX BELLECTB
Ha KOHKPETHbIV Y4aCTOK PEKM 3a Kaxkabli roq.

MoZynb NpMTOKa pacTBOPEHHbLIX XMMUYECKUX BellecTs, M, T/km?, onpe-
AensoT no dpopmyne

G
M=
- (3)

rae F - nnowaab Bogoc6opa, ThiC. KM,

[MonyyatoT BapMauMOHHbIE psabl 3HAYEHUI MOAYNsA NPUTOKa HedTenpo-
AYKTOB, azota ammMoHuiHoro n JIOOB (no BINKs) v BblaenaT nx MmoganbHble
NHTepBanbl (CM. npunoxeHune A). [Ina kaxgoro nokasatens U3 BCEX 3Ha4e-
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HUN, npesbilarnWnX BEPXHIOW rpaHnly mMmoadalribHOro MHTepBara, BblAENAT
MWHUMalribHoOe N MaKcMMmalryibHoOe 3Ha4YeHU4d. MHTepBaJ'I 9TUX 3HAYEHUN (MaK-
CUMarnbHbIX 3HAYEHWUN MoayIiA I'IpVITOKa) CpaBHMBAOT C KPUTEPUAMUN OLIEHKMN,
npmeeeHHbIMA B Tabnuue 3, n onpenendroT aHTPONOreHHyr Harpy3ky B
KOHKPETHOM MYHKTE PEKU.

Mcnonb3oBaHune MoayliAa MNpuUTOKa XUMMUYECKMX BeLeCTB [M03BOJIdEeT
CpaBHMBATb aHTPOMNOreHHyr Harpy3Ky Ha OTAEJIbHbIX y4aCTKaxX pPeKn C pas-
NNYHbIMK 06 bEMaMM BOAHOIO CTOKa M NoLaasamMmm Bon,oc6opa.

5.6 OueHka aHTPONOreHHOM Harpys3ku nNo AfnHe BOAOTOKA, Kak no rnoka-
3aTento Oonu aHTPOMNOreHHOro BO34ENCTBUS, TaK M MO MOAYIO NPUTOKa XU-
MUYECKNX BeLLeCTB, NPOBOANTCA B CriefyroLLen nocrneaoBaTernibHOCTH.,

Tabnunuya 3 — Knaccngukatop OLEHKM aHTPOMOreHHOM HarpyskM Ha peyHble
9KOCUCTEMbI NO MOAYIHO NPUTOKA PACTBOPEHHbLIX XMMUYECKNX BELLECTB

AHTponoreHHas MHTepBan makcMmMmarnbHbIX 3HA4YEHUA MOAYNA NPUTOKa,
Harpysku T/kM? B rof
asoTa TooB HedpTenpoayKkToB
aMMOHWNNHOIo (no BIK5)
Manas Menee 0,05 Menee 0,50 Menee 0,05
YMmepeHHas OT1 0,05 800,10 OT1 0,50 go 1,00 OT1 0,05 800,10
BKJTHOM. BKJTHOM. BKJTHOY.
Kputnueckas 010,10 go 0,20 OT1 1,00 oo 1,50 010,10 go 0,30
BKI1HOM. BKJTHOM. BKIHOM.
Bbicokas OT1 0,20 go 0,30 011,50 go 2,00 OT1 0,30 go 0,50
BKI1HOM. BKJTHOM. BKIHOM.
OueHb BbiCcOKas Cs. 0,30 Cs. 2,00 Cs. 0,50

dopmMUpyoT BbIBOPKN 3HAYEHUN A0S aHTPOMOreHHOro BO3AENCTBUS U
MoAynen nputoka XMMWYECKUMX BELLECTB 3a KaxAbl rog 3a OAMHaKoBble
BPEeMEHHble MHTepBarbl AN KaXX40ro nyHkKTa.

[MpoBepsIOT CTaTUCTUYECKYH O4HOPOAHOCTb BbIOOPOK 3HAYEHUI NokKasa-
Tensa Onsa Kaxgoro nyHKTa Kak nokasaHo B nNpurioxeHun b.

OueHuBalT Hanuyne unn OTCYTCTBUE CTATUCTUYECKN 3HAYUMbIX U3Me-
HEeHU aHTPOMOreHHOM Harpyskn Mmexay onxkanwummmn nyHKTamm, 4To no3Bo-
naeT OUEeHUTb M3MEHYMBOCTb aHTPOMOreHHOW Harpys3ku no AfivHe BO4OTOKA.
B cny4ae oTCcyTCTBUS TakMX U3MEHEHUW AenatoT BbIBOL4 O paBHOMEPHOW aH-
TPOMOreHHoOM Harpyske Ha muccriegyemMbll y4acToK BOOOTOKa. Ecnu nyHKTbI
OXBaTblBalOT BECb BOOOTOK W aHTPOMOreHHas Harpyska OT MCTOKa K YCTblO
CTaTUCTUYECKM 3HAYMMO HE MEHSETCH, aHTPOMOreHHY Harpysky Ha BeCb BO-
AOTOK CYUTAOT paBHOMEPHOWN.

O6 ycuneHun aHTPOMOreHHOW Harpys3ky no AnvHe BOOOTOKa CyasAT no
yBENUYEHNIO cpefHero apuMeTn4eckoro B criydae o4HOPOAHbLIX BblOOPOK
Unn MeguaHbl B criydae HeoOHOPOAHbIX BbIOOPOK 3HA4YeHU MokasaTeneu
A0MN aHTPOMOreHHOro BO3OeWCTBUS W/Mnn Mogyns npuToKa XUMUYECKUX
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BELLECTB B Onmxanwmnx gapyr K Apyry nyHKTax, ecnm HaobopoT — O CHMXKEHUN
aHTPOMNOreHHOW Harpy3ku Ha uccregyemMmom yyacTKe.

5.7 TlonyyeHHble pe3ynbTaTbl MNO3BOMAAT MNPUONMKEHHO OLEHUTb
aHTPOMOreHHYD Harpysky Ha YydacTKe peku, pacnosioXXeHHOM MexXxay
nccnegyemMbiMu MyHKTaMn B Crlydae paBHOMEPHOM aHTPOMOreHHOW Harpysku,
a B Crlyyae HepaBHOMEPHOM - BblOENUTb Yy4aCTOK, HA KOTOPOM MPOUCXOOUT
€€ U3MEHEHME.

PesynbTaTbl MpakTM4YecKOro WCMosfib3oBaHUA anroputMa npoBefeHus
OLIEHKN aHTPOMNOreHHOW Harpy3kn Ha OCHOBE 3HAYeHUI OOSIM aHTPOMOreHHOro
BO34ENCTBUS nNpuBeAeHbl Ha MpuMepe OTAenbHbIX yyacTkoB p. [JOH B
npunoxeHnn [, N0 3Ha4YEeHUAM MOAYINs NPUTOKA XMMUYECKUX BELLECTB — B
npunoxexun [.
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MpunoxeHune A
(pekomeHayemoe)

BbiaeneHne moganbHOro UHTEepBarna 3Ha4YeHMM nokKasarteneun

BbligeneHne moganbHOro MHTepBasa 3HadYeHUn nokasartesien, MCnonb3y-
€MbIX MPU OLLEHKE COCTOSIHUSA PEYHbIX SKOCUCTEM U aHTPOMOreHHOW Harpysku
NpOBOAUTCA B crieaytoLen nocrnegoBaTesibHOCTH:

A.1 PanxupoBaHue BapnaLMOHHbIX pALOB 3HA4YeHU NokasaTeneun.

A.2 MNoacyeT obbema BbIBOPKM (KONMYECTBO 3HAYEHMI NokKasaTens) N u
BblUMCIIEHNE cpeaHero apudmetudeckoro X. Mepea pacyeTom cpeaHero
apudmMeTU4ecKkoro m3 pagoB 3HaYeHU nokasartenen 4omKHbl ObiTb yaaneHsb!
aHOMarmnbHO BbICOKME WIIM HU3KME 3Ha4yeHUd, MNosiBIIeHNEe KOTOPbIX MOXET
ObITb CBA3AHO TONMBKO C rpybbiMM OwMbKamMu nNpu NofyYeHUn UHGOpMaumm
cornacHo P[l 52.24.622.

A.3 pynnupoBka 3Ha4YeHUW BapuUaLMOHHOIO psaa OCYLLECTBMSETCA Ha
OCHOBE MCMNOSMb30BaHUS CTaHOAPTHOrO OTKIMOHEHUs, O, KakK onTumMarsibHOW
LUMPUHBbI MHTepBarna. Pac4yeT wara rpynnMpoBKN 3HAYEHUW MNPOBOAUTCHA MO
dopmyrne A.1, nnbo no gpopmyne A.2

L )2
2 (X=X)
g==+|1=1 T TPy n>30, (A.1)
n_
n —
3 (X, -X)?
o =1| =1 - , npu n<30, (A.2)

rae X, —i-oe 3HauyeHne nokasarens BblGopky,

X — cpeaHee apudmeTMHecKoe 3HauYeHun nokasarens BoIGoOpKY,

N — KONMMYEeCTBO 3HaA4YeHWI nokasaTenisa B BblOoOpkKe.

[Mony4yeHHOe 3Ha4YeHMe MPUHUMAETCS Kak Lar rpynnupoBKN AaHHbIX.

A. 4 OnpegeneHve rpaHuy UHTepBanoB (MUHMMarbHad M MakcMMarb-
Has) BapuauMoHHOro psga. paHuubl MHTEpBanoB NPUBOAATCA C TOYHOCTbIO
Ha oauH pa3psag bonblie, Yem 3HavyeHue nokasaTens (TO eCTb, eCriM 3Hade-
HWe nokasaTtens onpegeneHo ¢ ToyHocTbo A0 0,1, rpaHuubl MHTepBasoB
npueBoaaTca ¢ TodHocTbio o 0,01).

MuHMManbHas rpaHuLa nepsoro uHTepsana Int' i, paBHa HauMeHbLUEMY
3HaYeHuo BbIBOPKM Xy,in COrnacHo opmyne

Int'min = Xenin- (A.3)

[ns nony4yeHns mMakcMManbHOW rpaHuLbl NepBoro uHTepsana Intijmax K
11
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€ero MUHMManbHOW rpaHuue npubaBnseTcs cTaHO4apTHOE OTKMOHEHWE o
doopmyne
It ax = Xmin + O. (A.4)

MuvHuMarnebHasa rpaHuua BTOPOro MHTepBarna Int?;, OTANYAETCH OT MakK-
C/MasnbHOW MNEepBOro WHTEpBana Ha BENMUYUHY Miy; U paccCyYUTbIBAETCH Mo
dopmyne

INtrin = Xmin + O + Mint. (A. 5)

Onpepenexnne rpaHnL, MHTEpBaNoB OCYLLECTBAAETCA [0 Tex Mnop, noka
MakcMMarnbHasa rpaHuua ovepeaHoro MHTepBana He NPeBbICUT MakcuMarb-
HO€ 3Ha4YeHue nokasaTens B BbIOOPKE.

A.5 PacnpegeneHue 3HayeHUN nokasaTtenen no yCTaHOBIIEHHbIM UHTEp-
Banam.

MHTepBan, B KOTOpbIN Nonagaet Hanmbornbllee KONMYECTBO 3HAYEeHUNn,
aBnseTcsa  mogasibHbiM. [ns OUEHKN ero rpaHul MCnosib3yloT (hakTuveckoe
MWUHMMaNbHOE M MaKCUMarbHOE 3HadeHus rokasaTtens, Bolwlealne B pac-
YeTHble rpaHuubl ModanbHoOro mHtepsana. na ygoobcTtBa BbloeneHust Mo-
AanbHOro MHTepBana ps4 pacnpegeneHnsa NpeactasnsloT rpauyeckm B Bu-
Ae rmcrorpaMmmbl 4acToCcTen, rae no ocn abcumcc OTKNaabiBalT 3HAYEHUS
rpaHuL, UHTEPBAasoB U Ha MX OCHOBAHWKN CTOAT NPSIMOYrOSIbHUKK, BbICOTa KO-
TOPbLIX NponopuUMoHarbHa 4YacToCTSAM.

lMpumep — BapuayuoHHbIlU psi0 3Ha4YeHUll KOHUeHmpauuu a3oma aMMOHUUHO-
20 8 800HOU cpede p.[JoH (2. KoHcmanmuHoeck) 3a nepuod ¢ 1980 no 2012 200k
cocmoum u3 119 3HayeHuli om 0 do 0,55 m2/Om°. PaccuumaHHoe cmaHdapmHoe
omknoHeHue cocmasnsiem 0,12 m2/Om®. Ucnonb3ys e2o e kayecmee waza 2pynnu-
PoO8KU OaHHbIX, Mosiy4aeM Msimb UHMepeasioe C 2paHuUyaMu e coomeemcmeuu c
mab6bnuuyeu A.1.

B nepenblili uHmepean c¢ pacyemHbiMu 2paHuyamu om 0 do 0,120 m2/ Om® nona-
daem Haubonbwee konu4yecmeo 3HayeHuu (66 u3 119 unu 55,5%). MuHumanbHas
KOHUeHmpayusi a3oma aMMOHUUIHO20, nonaswasi 8 Hez2o, pasHa 0 mM2/OM°, Makcu-
mManbHas — 0,12 m2/ oM°. Takum ob6pa3om, HaliOeHHbIU MOOaslbHbIl uHMepeasn Oss
azoma aMMoHuliHo2o cocmaensiem om 0 Ao 0,12 m2/ Om® u eknroyaem e cebs 55,5 %
ecex 3HaYeHul eapuayuoHHO20 psda.

Tabnuya A.1 — PacnpedesnieHue 3Ha4eHUl KOHUeHmMpayuu azoma aMMOHUUHO20
no uHmepeanam (p. [JoH, 2. KOoHcmMmaHMUHOEBCK)

Homep nHTepBana 1 2 3 4 5
Pac4yeTHble rpaHuLbl MHTEPBAanos 0- 0,121- 0,242- 0,363- 0,484-
BapuaLnoHHOro psiaa, mr/am® 0,120 0,241 0,362 0,483 0,604
dakTnyeckme rpaHnub 0-0.12 0,13- 0,25- 0,40- 0,49-
WHTEpBasoB, Mr/am° ’ 0,24 0,34 0,48 0,55
Yncno 3HauyeHuin nokasartens B 66 30 14 5 o
NHTEepBane
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[Mpumep rmcTtorpaMmmbl HYaCTOCTEN KOHLUEHTPaUUM azoTa aMMOHUNHOIO B
BoAe p. [JoH Ha y4acTke y r. KOHCTaHTMHOBCK MOKa3aH Ha pUcyHke A.1.

70 -

%

3
0- 043- 025 040- 049 ™MIAM

012 024 034 048 055

PucyHok A.1 — 'mctorpamMmmel YacTOCTEN KOHLEHTPaAUUM a3oTa aMMOHUMHOTO
B BoAe p. [JoH (r. KOoHCTaHTUHOBCK)
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MpunoxeHune b
(obs3aTenbHOE)

OnpeageneHne CTaTUCTUYECKOMN OQHOPOAHOCTU BbIOOPOK 3Ha4YEHUN
nokKasareneun Ans oUueHKN aHTPONOreHHON Harpy3Ku

OueHKy aHTPOMNOreHHOW Harpysku nNpoBOAAT MO TakKMM MokasaTensm, Kak
A0M9 aHTPOMOreHHOro BO34encTBma u/unm Mogyrb nNpuToka XMMUYECKUX Be-
wectB. OnpegeneHne CTaTUCTUYECKON OAHOPOAHOCTU PSAOB 3HAYEHWUIW MO-
KazaTenen ona OueHKM aHTPOMOreHHOW Harpyskm npuBOOUTCA Ha Npumepe
A0MN aHTPOMOreHHOro BO34eENCTBUA U NPOBOAUTCA B Creaylowen nocneno-
BaTenbHOCTMW.

6.1 [na kaxgoro nyHkTa HabniogeHun coctaBnalT pabouyto Tabnuuy
Ha OCHOBE AaHHbIX MO nporpamme pacdeTa gaHHbix YKN3B, BkntovaroLLyto
CTeneHb 3arpsA3HEHHOCTM N 3HAYEeHMe O0NN aHTPONOoreHHoro Bo3aencreus, D,
3a Kaxabin rog (Tabnuua b.1). Pagbl HabnogeHu OomkHbl 6bITb gocTaTou-
HO BonbLMMK (HE MeHee 6 NneT), a BbIBOPKN 3HAYEHUIN A0SIM aHTPOMNOreHHOro
BO34eNCTBUSA, NPeAnoYTUTENbHO, CTaTUCTUYECKM OLHOPOAHbLIMM.

Tabnunuya b.1 — XapaktepucTukn 3arpsa3HEHHOCTM BOAbl PasfinyHbIX y4acT-
KOB pekKu

YyacTok peku YyacTok peku
loa (nyHKT HabnogeHun A) (nyHKT HabnogeHun b)
CteneHb [lonsa aHTponorekx- CteneHb [onsa aHTponoreH-
3arpsi3HEHHOCTUN | HOrO BO3OENCTBUSA, | 3arpsi3HEHHOCTH HOro BO34ENCTBUS,
BOAbl % BOAbl %

5.2 lNMpoBepka cTaTUCTUYECKON OAHOPOAHOCTM BbIBOPOK 3HAYEHUIN Mo-
KasaTens 4ONU aHTPOMNOreHHOro BO34enCTBMA AN KaXO0ro ydacTka peku.

[lna oueHKn cTtaTUCcTUYeckonm OAHOPOAHOCTU 3HAYEHUW OO0NM aHTPOMNO-

reHHOro BO3LENCTBUA NPOBOAAT aHanv3 nosly4eHHOW COBOKYMHOCTU MO KO-
appuumenTy Bapuauuu, Cy, %, [6], KOTOpbIN paccunTbiBaoT No oopmyre

3-100%
X

roe X - cpeaHee apudmeTnyeckoe BbIOOPKN 3HAYEHWIA AONN aHTPOMNOreHHo-
ro BO34EeNCTBUS.

CpegHee apudmeTnyeckoe U cTaHgapTHOE OTKIIOHEHME pacCyMTbiBalOT
Mo OBLWENPUHATLIM CTAaTUCTUYECKUM hopMynam (CM. NpunoxeHune A).

OueHKy OAHOPOOHOCTM BbIOOPOK 3HAYEHUM OO aHTPOMOreHHOro BO3-
AencTsunsa no 3HadeHuto Cy NpoBOAAT NO cneayowmm rpagauusam [7]:

- MeHee 17 % — abcontoTHO ogHOpPOaHas;

Cy (6.1)
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-0oT 17 % po 35 % — mocTtaTtovyHo OAHOPOAHas;

- 0T 35 % 0o 40 % — HegoCcTaToO4YHO OQHOPOAHAS;

- 0T 40 % po 60 % — HeogHOpOAHas;

- cBblwe 60 % - abconTHO HeogHOpPO4HAA.

B6.3 Anroputm aHanuaa BbIOOPOK 3HAYEHUI OONN aHTPOMNOrEeHHOro BO34en-
CTBMS C pasfnn4yHOM CTENEHBIO OAHOPOAHOCTM NpeacTaBneH Ha pucyHke b.1.

A 4

OueHka ogHOpOaAHOCTU
Bbl6opkn D no CV

Cv<35% 35% < Cy= 60% Cv>60%
A 4 Y \ 4
Mo t-kputeputo CTbio- dopmupoBaHue Bbl- Mo kpuTeputo Bunkok-
AeHTa ANns 3aBUCUMbIX 6opkn D 6e3 npomaxos COHa And 3aBUCUMBbIX
BbI6OPOK no Kkputepuio MpeuHa BbI6OPOK

PucyHok 6.1 — Cxema aHanusa BbI6OpPOK C pasnnyHon CTENEHbIO
OOHOPOOHOCTU

6.4 [Ins ganbHenwero aHanuasa ¢ npumeHeHnem t-kputepust CtologeHTa
A5151 NapHbIX 3aBUCUMbIX BbIDOPOK TpebytoTcs abCosnoTHO U OCTAaTOYMHO Of-
HOpPOLHbIE BbIOOPKMW.

[nsa HepgocTaTtovyHO OAHOPOAHbLIX U HEOAHOPOAHbIX BbIOOPOK pPEeKOMEH-
AyeTca npoaHanu3npoBaTb BbIDOPKY Ha Hanuvyme rnpomaxoB (CUSbHO OTNU-
yalowmxcsa 3HavyeHun) n oueHntb Cy BbIBOPKM 3HaYeHun D nocne ucknioye-
HUA npomaxoB. ABCOMOTHO HEOQHOPOAHbIE BbIOOPKM aHanuanpyTcs C UC-
NoNb3oBaHneM Kputepunsa BUnkokcoHa onsa 3aBUCUMBbIX BbIBOPOK.

6.5 Hannune npomaxoB B Bbibopke 3HayeHu D oueHmBaloT no Kpute-
puto MpeuHa [8]. Ins aToro BbIGOPKY paHXMPYKOT OT MUHMMASIbHOIO 3Ha4ve-
HUA K MakcumansHomMy. Kputepui )\(baKT onpenensatT rno opmyne

X =X,

A parr =% (B.2)

rae Xn+1 n Xn — HambonblUNe 3Ha4YeHNs nokasaTens B BbI60pKe.

3atem A CpaBHMBaETCA C TaBNMUYHBLIM 3HAYEHUEM KPUTEPWUS, Areop,

dakT
npuBegeHHbIM B Tabnuue B.1. Ecnv ob6bem BbIGOPKM 3aHMMaeET NpoMexy-
TOYHOE MOJSIOXKEeHMe Mexay npvBefeHHbIMK B Tabnuue B.1, ncnonbayoT Kpu-
Tepun gna 6onbwwero n. Hanpumep, ona aHanusa BbIOOPKK, COCTOALWEN U3
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15 BapuaHTOB, NPUMEHAIOT Aeop, PaccHUmTaHHbI Ana n=20 (1,3 npu p<0,05
n 1,8 npu p<0,01). PekomeHayembi ypoBeHb 3Ha4nMmocTn p<0,05.

Ecnu )\(baKT > A TO HyneBas runoTesa He MOATBepXaaeTcs, T. €.

pesynbTaT - OWNOOYHbIN, U OH OOMMKEH OblTb UCKMOYEH MNpU AanbHenen
0bpaboTke pesynbTaToB HAbMOLEHUN.

6.6 [Ina OueHKn CTaTUCTUYECKN 3IHAYUMbIX OTSIMYUW B MOKasaTesnsx,
onpenensarwmx aHTPONOreHHy Harpy3ky Ha yyacTKum BOAOTOKa, nexawume
Mexay uccnegyembiMn NyHKTaMn, ogHOpPoAHbIE BbIOOPKM 3HAYEHUN 0NN aH-
TPOMOreHHOro BO3AEWCTBUSA 3a MAEHTUYHbIE BPEMEHHbIE MHTEpPBaribl COMO-
CTaBnAaAlTCA C ucnonb3oBaHuem t-kputepmns CTblodeHTa AN NapHbIX 3aBu-
cumMbix HabnogeHnn [9]. Hynesas runotesa (Hy) npeagnonaraet, 4YTo pasHuua
MeXay reHeparnbHbiMK NMnapameTpamMn CpaBHMBAEMbIX COBOKYMNHOCTEN paBHa
HYII0 N pasnuuusa Mmexay HabnwgaemMbiMy nokasaTensaMm HOCAT He cUcTemMa-
TUYECKUW, a criydaurHbl xapaktep. AnbTepHaTtmBHasa runotesa (Hq¢) npeano-
naraeT, YTO Mexay nokasaTendamMu B CpaBHMBaEMbIX MyHKTax MpOsiBAAIOTCHA
cucTeMaTMyeckne CTaTUCTUYECKU 3HAYMMbIE OTNYUS.

[ns cpaBHeHMs1 BbIBOPOK HeobxoaumMo paccumTaTb t-kpuTepun
CTbtoeHTa [ONa NapHbIX 3aBUCUMMbIX HabnwgeHWW, CpaBHUTbL €ro c
TeopeTnyecknmMm TabnuyHbIM 3HaAYEHWEM U caenaTb BbIBOL O Hanuyuu wunum
OTCYTCTBUM CTATUCTUYECKN 3HAYUMbIX OTIINYNNA.

Bbluncnenne 3HaveHus kputepusa CTblofeHTa tgpaq OCYLLECTBNSAETCA MO

doopmyne

Teop '

d
t == .3
dakT S ( )

d

roe d — cpeagHee apudMeTUYECKOe PasHOCTEN MeXdy COOTBETCTBYIOLMMY
nokasaTtensMu (3a O4MH M TOT e roA1) B CpaBHMBAEMbIX MYHKTaX;
S_— cTaHOapTHasa olwmnbka pasHocTen nokasarenen.

CpegHee apudmMeTnyecKkoe pasHOCTEN MeXAy COOTBETCTBYHOLUMMWU MO-
KasaTensiMu BbluUCIIieTCAa No oopmyne
_ 1 n! 1 n!
d :?Zdi :?Z(Xi _Yi) (5.4)
1=1 =1
rae n' — Konn4yecTBO nap 3Ha4YeHun nokasaTens,
Xi, Yi— 3Ha4YeHna nokasatens D B nyHkTax A n b.

CranpapTHasi oumbKa pasHOCTEN NokasaTenen BbluncnsieTcs no popmyne

S = (B.5)

roe S, — cTaHAapTHOE OTKIIOHEHUE BbIGOPKM pasHOCTEN nokasaTenen.

CTtaHOapTHOE OTKITIOHEHME BbIOOPKM pas3HOCTEW nokKasaTesien BblYMCIIS-
eTcs no dpopmyrne
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(@d-dj
Sq = Zn—_ (5.6)

1

roe (n'-1) - uicno creneHen ceoboabl, k ANA onpeaeneHns treq, (CM.Tabnuuy
B.2)

3HayveHus t-kputepusa CTbloAeHTa, treop MPY P<0,05 ANs BLIGOPOK 06BL-
eMoM He bonee 20 net npueBeeHbl B Tabnuue B.2. PekomeHaoyembin ypo-
BEHb 3Ha4YMMocTun He Huxke 0,1<p<0,05. [na BbiObopok Gonbliero obbema
3HaYEHUA treop MPU PASMUYHBIX YPOBHAX 3HAYMMOCTU MPUBEAEHbI B CNpPaBoY-
HbiX Tabnuuax [9], [10]. Ecnn tpaa<treop, TO HyNeBasa runoTesa NPUHUMaETCH,
B NMPOTMBHOM Crlydae npuHuMaeTca anbTepHaTUBHas.

[na oueHKn HanpaBfieHUsT U3MEHEHM COMOCTaBnATCA CcpeaHue
apudmeTndeckme 3HavyeHnsa BbIBOPOK NokasaTenemn, No KOTopbIM NPOBOANTCH
OLleHKa aHTPOMOreHHOW Harpyskm B Grivbkanwmnx apyr K gpyry nyHktax. Ecnm
3HayeHne cpeaHero apnPMeTUYecKoro nokasaTtensa BbllepacrnoNoXeHHOro
MO TEYEHUIO PeKn MyHKTa NpeBbIlaeT 3HaYeHne cpefHero apudmeTmyecKkoro
HUXXepPacnoSIOXKEeHHOro MyHKTa, TO aHTPOMNOreHHasa Harpyska yBenuymBaeTcs,
€CInn HA0bOopOT — CHMXaeTcA.

6.7 [lnAa oueHKn CTaTUCTUYECKM 3HAYMMbIX OTSIMYUK B MoKasatensx,
onpenensarLwmMx aHTPOMOreHHy Harpy3ky Ha yyacTKuM BOAOTOKa, fexalime
Mexay uvccnegyembiMy - MyHKTaMu,  HeogHopodHble M abCconTHO
HeoOHOpPOAHble  BbIOOPKM  3HAYEHUW rokasaTenenm 3a WUOEHTUYHbIE
BPEMEHHbIE MHTEPBarnbl COMOCTaBMAATCA C MCNOSb30BAHMEM KpUTEPUS
BunkokcoHa ans napHbiX 3aBMcuMbIX HabnogeHnn [11]. Hynesas runotesa
(Ho) npegnonaraeT, 4TO pasnuuua mexay HabnwgaembiMu nokasatendamu
HOCAT cryvyamHbli Xapaktep, a anbTepHatmBHas (H;) — cuctemaTndeckum
Xapakrep.

Paboyas Tabnuua (tabnuvua b.6) npy UCNONb30BaHUN KPUTEPUS
BunkokcoHa 3anonHsieTca cnegyowmm obpasom:

a) ANns Kaxaoro roga BbIMUCNAOT BENUYUHY U3MEHEHNA nokasaTtens (d,)
Mexay nyHkToMm A (xi) n nyHktom B (y;). MNapbl HabniogeHuin, KoTopbiM
COOTBETCTBYET HyrneBOoe W3MEHEHWe, criegyeT WCKNIYUMTb M3 aHanuaa,
COOTBETCTBEHHO YMEHbLUMB Ha eAnHULY 06beM BbIBOPKMY;

6) BbIYMCMEHHbLIE WM3MEHEHUSA YMOPSA0YMBAOT MO BO3pacCTaHUO UX
abcontoTHOM BenuMuMHbl (6e3 yyeTa 3HakKa) W HyMepywT Tak, 4YToObl
HauMMeHbllask pPasHOCTb nonyduna nepsbit paHr, R. OguHakoBbiM MO
BenMYnHE pasHOCTSAM NMpuUcBamBalOT OAUH U TOT XKe paHr, BblMUCNEHHbIN KakK
cpenHee Tex MeCT, KOTOPbIE OHU 3aHMMAlOT B YNOPSA0YEeHHOM psaay;

B) MOSMyYEHHbIM paHram npucBamMBaldT 3HaAK B COOTBETCTBUM C
HanpaBneHMeMm U3MEHEeHMss U1 nosiydarT  3HakoBblh  paHr  (Rz)
oTpuUaTeNbHbIN NPU YMEHbLUEHUN N NONOXUTENbHbIN NPU YBENUYEHWUM;

) BbIYUCNAT CyMMYy 3HaKoBblX pPaHroB Wgyae  OTAENbHO AnA
NOSTIOXKUTENbHbIX PAHIrOB U OTAENbHO AN OTpuuaTenbHbIX N0 dhopmyne

17



P 52.24.819-2014

n/
chaKT = ;Rz (57)

rae n' — Konn4yecTBo nap 3Ha4YeHun nokasaTens;

R, — 3HaKoOBbIN paHr UI3BMEHEHUSA NoKa3aTenen.

«TUNUYHBLIM CcOBUrOM» cCUMTaeTCca cymMma npeobnagarowmx Mo 3Haky
pPaHroB, «KHETUMNYHBLIM COBUIOM» — PEOKUX MO 3HAKy paHroB.

) MEHbLUYIO U3 ABYX CYMM pasHOCTEN («HETUNUYHBIA caBUry) 6e3 yyeTa
€€ 3HaKa MCrosib3ylT B KavyecTBe (pakTUYECKN YCTaHOBIIEHHOW BENNYMHbI
Wgpar. CpaBHuBatoT nonyveHHyto BenuunHy Wyae ANS NPUHATONO YPOBHS
3HaA4YMMOCTM P N YnCna NapHbIX HabraeHWn n', koTopoe bepyT 6e3 HyneBbIX
pasHocTen, ¢ kputepreM Wieop, NpuBeaeHHbIM B Tabnuvue B.3. TMpyn Wgpaq <
Wieop NPUHUMaETCA runotesa Hy, B npoTnBHoM crniy4yae - H,. PexomeHayembin
YPOBEHb 3HA4YNMMOCTUN He HXe p<0,05.

Tabnnuya b.6 — Napbl 3Ha4YeHnn nokasatena gnga pacdeta W o

3HayeHue nokasartens PasHocTb .
- PaHr name- | 3HakoBbIl
lNop 3Ha4YeHun no-
x; (B NyHKTE A) ¥; (B nyHkTe B) HeHnA, R paHr, Rz
Kasartend

[Ona konuyectBa nap HabnwgeHun n'>25 KpuTuyeckme 3Ha4yeHus
Kputepna BUNKokcoHa MOXXHO onpeaenuTtb no popmyrne

won (n"+1) a. \/n'(n’ +1)(2n' +1) (5.8)
4 24
roe n' — KoM4YecTBO nap 3Ha4YeHU nokasartenen,
g - Benn4ymMHa, 3aBucsALas OT MPUHATOrO YPOBHS 3HA4YMmocTu p (npu
p<0,05 g=1,96, npu p<0,01 q=2,58) [9].

5.8 Cornacysacb ¢ pesynbtatamun npumeHeHus t-kputepus CtblogeHTa
unn Kputepma BunkokcoHa, genarwT BbIBO4 O Hanuyuu WUnuM OTCYTCTBUM
CTaTUCTUYECKN  3HA4YUMbIX WU3MEHEHUW rokasaTernen, no  KOTOpPbIM
ONpeaensioT aHTPOMOreHHY Harpysky, Mexagy onvkanwumm nyHKTamu no
ANVHe BOOOTOKa. B cnyyae oTCyTCTBUS Takux U3MEHEHWW OenalT BbiBOS O
paBHOM aHTPOMOreHHOW Harpys3ke Ha uccrnegyembl y4acToK.

[Ana oueHkn HanpaBneHus WM3MEeHEHWUW COMOCTAaBMATCA 3Ha4YeHuUs
MeanaHbl BbIOOPOK MokasaTtenen, Mo KOTOpbIM MNPOBOAUTCA  OUEHKa
aHTPOMOreHHOW Harpy3ku B Onvkanwumx gpyr K gpyry nyHktax. Ecnu
3HayeHWe MeguaHbl NokasaTens BblEePaCnOSIOKEHHOro Mo TEYEHUD PEKU
MyHKTa MNpeBbllaeT 3Ha4YeHWe MeanaHbl HUKePacCnoSIOXKEHHOro MnyHKTa, TO
aHTponoreHHas Harpyska yBenuimeaeTcs, ecriv HaobopoT — CHUXaeTcs.

[MonyyeHHble  pesynbTaTbl  MO3BOMSAKT  MPUONMXKEHHO  OUEHUTb
aHTPOMOreHHYK Harpysky Ha y4yacTKe peKu, pacrosioOKEHHOM Mexay
nccriegyemMbiMu NyHKTaMn B cryvdae paBHOMEPHOW aHTPOMNOreHHOW Harpysku,
a B Clny4yae HepaBHOMEPHOM — BbIOENUTb Y4aCTOK, HA KOTOPOM MPOUCXOOUT
€€ N3MeHeHue.
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MpunoxeHne B
(cnpaBo4HoOe)

TabnunyHble 3HaYeHUA KpUTEepueB, UCMOSb3yeMbIX NMpU
CTaTUCTUYECKON 0OpaboTKe AaHHbIX

Tabnuua B.1 - Teopetnyeckue 3HayveHns kputepus MipBrHa Aeqp ANA pas-
NNYHbBIX YPOBHEWN 3HAYMMOCTN P

KONMYecTBO 3HaYEHU Kputepunint Areop NPY YPOBHE 3HAYUMMOCTHU P
nokasartensi B BbIOOpke, n meHee 0,05 meHee 0,01
1 2.0 3,0
2 2.8 3,7
3 2,2 2,9
10 1,5 2,0
20 1,3 1,8
30 1,2 1,7
50 1,1 1,6

Tabnunua B.2 — TeopeTnyeckne 3Ha4YeHUs KpUTEPUA treop ANS PASITNYHBIX
YPOBHEWN 3HAYMMOCTU p 1 Yncna cteneHen csoboabl k [10]

p MeHee
g 0,2 0,1 0,05 0,02 0,01 0,005 0,002 0,001
3 | 1,6377 2,35340 3,182 4,540 5,840 7,458 10,214 12,924
4 | 1,5332 2,13180 2,776 3,746 4,604 5,597 7,173 8,610
5 | 1,4759 2,01500 2,570 3,649 4,0321 4,773 5,893 6,863
6 | 1,4390 1,943 2,4460 3,1420 | 3,7070 4,316 5,2070 5,958
7 | 1,4149 1,8946 2,3646 2,998 3,4995 4,2293 4,785 5,4079
8 | 1,3968 1,8596 2,3060 2,8965 | 3,3554 3,832 4,5008 5,0413
9 [ 1,3830 1,8331 2,2622 2,8214 | 3,2498 3,6897 4,2968 4,780
10 | 1,3720 1,8125 2,2281 2,7638 | 3,1693 3,5814 4,1437 4,5869
11 1,363 1,795 2,201 2,718 3,105 3,496 4,024 4,437
12 | 1,3562 1,7823 2,1788 2,6810 | 3,0845 3,4284 3,929 4,178
13 | 1,3502 1,7709 2,1604 2,6503 | 3,1123 3,3725 3,852 4,220
14 | 1,3450 1,7613 2,1448 2,6245 2,976 3,3257 3,787 4,140
15| 1,3406 1,7530 2,1314 2,6025 | 2,9467 3,2860 3,732 4,072

16 | 1,3360 1,7450 2,190 2,5830 | 2,9200 3,2520 3,6860 4,0150

17 | 1,3334 1,7396 2,1098 2,5668 | 2,8982 3,2224 3,6458 3,965

18 | 1,3304 1,7341 2,1009 2,5514 | 2,8784 3,1966 3,6105 3,9216

19 | 1,3277 1,7291 2,0930 2,5395 | 2,8609 3,1737 3,5794 3,8834

20| 1,3253 1,7247 2,08600 2,5280 | 2,8453 3,1534 3,5518 3,8495
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Tabnuua B.3 — TeopeTudyeckune 3HayeHus kputepusa BunkokcoHa Wiee,
(ABYCTOPOHHUIN KpuTepui) npu p<0,05

Yucno nap HabnoaeHuin Wreop Yucno nap HabnogeHuin Wieop
6 1 16 31
7 3 17 36
8 5 18 41
9 7 19 47
10 9 20 53
11 12 21 60
12 15 22 67
13 18 23 74
14 22 24 82
15 26 25 90
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MpunoxeHune I
(cnpaBo4HoOe)

OueHka aHTPONOreHHOW Harpy3ku no ArimHe peku [1oH Ha ocHoBe
3Ha4YeHMN OO0 aHTPOMNOreHHOro Bo3AeucTBuUA

.1 [ns oueHKN aHTPOMNOreHHOM Harpy3ku Ha pasnuyHble ydyactkm p.[oH
Bbl6paHbl NyHKTbI: I. KOHCTAaHTUHOBCK, CT. Pasgopckasa u r. PoctoB-Ha-[JoHy.
XapakTepuUCTUKN  MYHKTOB HabnogeHun npuBedeHbl B Tabnuue .1, [Ong
aHanmsa ncnosb3oBaHa nHdopmaumsa 3a nepmog ¢ 1999 no 2012 roabl.

Tabnuua .1 — XapakTepuUcTnkm NyHKTOB HabnogeHun no anvHe p. [JoH

MyHKT HabnogeHnn | PaccTosiHne OT yCTbA, KM Mnowaab Bogocbopa, ThiC. KM?
r. KOHCTaHTUHOBCK 207 257
cT. Pasgopckas 151 378
r. PoctoB-Ha-[JoHY 44 421

.2 [MpomsBoguTCcAa pacyeT 3HAYEHUN OONN aHTPOMNOreHHOro BO34eu-
CTBUA 3a Kaxabll roq B NyHKTax HabniogeHun. PaccymMTaHHble 3Ha4yeHnsa no-
KasaTtens npueeneHbl B Tabnuuax .2 - 4.

Tabnuua .2 — Xapaktepuctukm kayectBa Boabl p. [JoH B nyHkTe r. KoH-
CTaHTMHOBCK

KonuyecTtBo nHrpeamMeHToB
CreneHb Honsa aHTpOro-
oo YyYMTbIBaEMbIX KOHUEHTPAUMM | 1o uioro Bospeil-
3arpsA3HEeHHOCTN BOAbI npu pacyete KOTOPbIX Npe- J——
YKN3B BbiwatoT MAK ’
1999 | OyeHb 3arpa3HeHHas 11 5 45
2000 | 3arpsisHeHHas 11 4 36
2001 | 3arpsisHeHHas 11 4 36
2002 | 3arpsisHeHHas 12 4 33
2003 | 3arpsisHeHHas 13 6 46
2004 | 3arpsisHeHHas 13 6 46
2005 | 3arpsisHeHHas 13 6 46
2006 | 3arpsisHeHHas 13 6 46
2007 | 3arpsisHeHHas 13 5 38
2008 | O4eHb 3arpsisHEHHas 13 7 54
2009 | 3arpsisHeHHas 13 6 46
2010 | 3arpsi3sHeHHas 13 6 46
2011 | 3arpsisHeHHas 13 6 46
2012 | 3arpsisHeHHas 13 5 38
CpegHee apudmeTmyeckoe 3Ha4yeHne nokasarens 43,0
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Tabnnua .3 — XapaktepucTukun kayecTtsa Bodbl p. [JoH B nyHKTe cT. Pas-
aopckas

lon

CTteneHb

3arpAa3HeHHOCT BOAbl

KonunyectBo MHIrpegneHToB

yunTblBaEMbIX
npu pacuyeTte

KOHLIEHTpaLumn
KOTOPbIX Mnpe-

[lons aHTpono-
reHHOro BO3-
pencteus, %

YKN3B BbilwatoT MAK

1999 | 'pasHas 11 7 64
2000 | 3arpsizHeHHas 11 5 45
2001 | Cnabo 3arpsisHeHHas 11 4 36
2002 | 3arpsasHeHHas 12 6 50
2003 | OyeHb 3arpsa3HeHHas 13 7 54
2004 | OyeHb 3arps3HeHHas 13 7 54
2005 | OyeHb 3arps3HEHHas 13 6 46
2006 | 3arpsisHeHHas 13 6 46
2007 | 3arpsaAsHeHHas 13 6 46
2008 | OyeHb 3arpsa3HEHHas 13 8 62
2009 | OyeHb 3arpsa3HeHHas 13 7 54
2010 | 3arpsasHeHHas 13 6 46
2011 | 3arpssHeHHas 13 6 46
2012 | 3arpasHeHHas 13 5 38

CpegHee apudmeTmyeckoe 3Ha4YeHne nokasarens 491

Tabnuua .4 — Xapaktepuctmkm kayectBa BoAbl p. [JoH B nyHkTe r. PocToB-

Ha-[oHy
KonuyectBo mHrpeameHToB
CreneHb YyUMTbIBaEMbIX KOHLIEeHTpaumm Aons arporio-
foa 3arpA3HEeHHOCTN BOAbI npu pacyete KOTOpbIX NPeBbI- FeRRoro 8003 :
YKU3B watot MK AeNCTBIA, %

1999 | ['pssHas 12 9 75
2000 | 'pasHas 12 7 58
2001 | pasHag 13 9 69
2002 | pasHag 12 7 58
2003 | pasHag 12 9 75
2004 | pasHas 12 6 50
2005 | 'pasHas 12 6 50
2006 | O4eHb 3arpsisHeHHas 12 7 58
2007 | pasHas 13 7 54
2008 | 'pasHas 13 9 69
2009 | O4eHb 3arpsisHeHHas 13 9 69
2010 | O4eHb 3arpsi3HeHHas 13 9 69
2011 | 'pasHas 13 9 69
2012 | 'pasHas 13 8 62

CpefgHee apunmeTmyeckoe 3Ha4YeHme nokasarens 63,2
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.3 AHann3 Ha 0gHOPOAHOCTbL ANA KaXaon BbIOOPKM pacCUYnTaHHbIX 3Ha-
YeHU OONM aHTPOMOreHHOro BO34eNCTBUA NPOBOAAT NO KO3 PULMEHTY Ba-
puauum, No BeNMYMHE KOTOPOro AenaeTcs 3akfovYeHne o0 CTeneHn ogHopoa-
HOCTW COrnacHoO NpUNoXxeHuto b.

PesynbTaTbl aHanu3a Ha O4HOPOAHOCTb BbIOOPOK 3HAYEHUI NoKasaTesis
A0MN aHTPOMOreHHOro BO34ENCTBUS Ha pasHbiX yydacTkax no anvHe p. [oH
npeactasneHbl B Tabnuue I.5.

Tabnwnua .5 — XapakrepucTtuka BbIOOPOK 3HAYEHUIN ONMU aHTPONOreHHOro
BO34ENCTBUS Ha pasHbIX ydacTkax p. [JoH

MyHkT HabnogeHnn | CpepgHee apudp- | CtaHgapTtHoe | KoadhduumeHt | CTteneHb ogHo-
METMYEeCKOe 3Ha- | OTKNOHeHue, | Bapuauuun, % POAHOCTHU
yeHun D, % % BbIGOPKM
r. KOHCTaHTUHOBCK 43,0 15,8 13,4 AbconioTHo
ofgHOpoaHas
ct. Pasgopckas 49,1 £7.9 18,5 JoctaTtoyHo
ofHOpoAHas
r. PoctoB-Ha-[JoHy 63,2 8.6 20.0 JJocTtaTtoyHo
OoAHOpOAHas

.4 [Ina oueHKM aHTPOMOreHHOW HarpyskM B KOHKPETHOM MyHKTe Habsto-
AEHUN MO Jorfe aHTPOMOreHHOro BO3AEWCTBUSA BblOENAT MOLAlbHbIN UH-
TepBasn 3Ha4YeHur MnokasaTens, CpaBHMBAKOT €ro C KpUTepusiMu, npuBeaeH-
HbIMW B Tabnuue 2 n genaroT BbIBOL4 O Harpyske.

Mo gnunHe p. [IoH aHTponoreHHasa Harpy3ka MeHAeTcsa OT YyMepPEeHHON [0
Bbicokom (Tabnuua I.6).

Tabnwunua .6 — AHTponoreHHasa Harpy3ka no nokasaTento 4OSNIM aHTPOono-
reHHOro BO34encTBus Ha pasHblX yd4acTkax p. [JoH

MopganbHbIM MHTEpBar 3Ha-
MyHKT HabnoaeHnn YeHU OONN aHTPOMNOreHHOro
Bo3gencTeusd, %

YacTtocTb, AHTpOroreHHas
% Harpyska

YMepeHHas ¢ nepexo-

r. KoHcTaHTuHOBCK OT145 po 46 57

OOM B KPUTUYECKYHO
cT. Pasgopckas OT1 46 po 50 50 Kputnyeckas
r. PoctoB-Ha-[loHy OT1 62 po 69 43 Bbicokas

.5 OueHka CTaTUCTUYECKM 3HAYMMbIX OTNNYMK MeXAy 3HaYeHUAMU Bbl-
OopoKk nokasaTensl, pacCYMTaHHbIX ANA MyHKTOB . KOHCTaHTUMHOBCK W
cT. Pasgopckasa npuBogutca Huxe. ockorbKy nofyyYeHHble BbIOOpKM 3Have-
HWA JONW aHTPOMOreHHOro Bo3AencTensa abcontoTHO M JOCTaTOMHO O4HOPOA-
Hbl (Tabnuua M.5) 4ns ux cpaBHEHUA NCNONb3YHOT t-kpuTepuin CTblogeHTa.

CornacHo npunoxexuto b HeobxoaMMo paccunTaTb tygaq 419 CPaBHEHUS
BbIGOPOK 3HAYEHUI OONIM aHTPOMOreHHOro BO34ENCTBUS B MyHKTax. [pome-
KYTOUYHbIE aHHble AnA pacyeTa typaq NpuBeaeHsl B Tabnuvue IM.7.
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Tabnuua .7 — lNpomexyTouHble AaHHble AnA pacyeTa tpaq (B MyHKTaxX
r. KoHcTaHTUHOBCK 1 cT. Pasgopckas)

3HadveHuve nokasatens D B nyHKTe
Howmep o Tp——— o — Pa3HocTb 3Have- KBagpat pa3HocTu 3Ha-
napbil A r- i AOD HW nokasatensa D YeHun nokasartens D
HOBCK (X)) ckasi (y))

1 1999 45 64 -19 167,15

2 2000 36 45 -9 8,58

3 2001 36 36 0 36,86

4 2002 33 50 -17 119,43

5 2003 46 54 -8 3,72

6 2004 46 54 -8 3,72

7 2005 46 46 0 36,86

8 2006 46 46 0 36,86

9 2007 38 46 -8 3,72

10 2008 54 62 -8 3,72

11 2009 46 54 -8 3,72

12 2010 46 46 0 36,86

13 2011 46 46 0 36,86

14 2012 38 38 0 36,86

CpenHee 3Ha4dyeHue pasHocTen 3HaveHun nokasatena D pasHo -6,07,
CyMMa KBajpaToB pa3HOCTen 3HavyeHun nokasartena D coctaBnsaeT 534,93.
Mo gaHHbLIM, NpeacTaBneHHbIM B Tabnuue .7, paccunTbiBaloT CTaHOAPTHYIO
owmnbKy pasHocTen 3Ha4veHMn D n ctaHgapTHOE OTKIOHEHME BbIBOPKM pasHo-
cten 3HayeHnn D no cpopmynam 6.5 n b.6

s, = 23498 g 44
14 -1

6,41
S. =——=1,71
14
dakTnyeckoe 3HaveHue Kputepus, tyaq coctaBnaet
s =31 003,54
1,71

TeopeTuyeckoe 3HaveHue KpUTepus, trop MPU YPOBHE 3HAYMMOCTU
p<0,05 n yncne creneHen csoboabl k=13 teop=2,16 (cM. TaONUUY B.2).

Takum obpasom, 3,54>2,16, TO eCTb tpar>treop, CNIEAOBATENBHO, MPUHK-
MaeTcsa anbTepHaTMBHasl rMNoTe3a O HanMyMm CUCTEMAaTUYECKUX CTaTUCTU-
YECKMN 3HaAYUMBbIX OTIIMYMA MEXAY reHeparnbHbIMKM NapamMmeTpamu cpaBHMBae-
MbIX BbIOOPOK 3HA4YeHUM [OONN aHTPOMOreHHOro BO3OENCTBUS. Y4YacTokK
p. [JoH, pacnonoXxeHHbln mexagy r. KoHCTaHTUHOBCK 1 CT. Pa3gopckon mcrbl-
TbiBA€T HEPABHOMEPHYHO aHTPOMOreHHYK Harpy3ky no gosfie aHTPOMNOreHHoro
Bo3gencTeus. NockonbKy cpegHee apupmeTmyeckoe 3Ha4YeHne 4onn aHTpo-
NOreHHOro BO34encTBus B NMyHKTe CT. Pasgopckas npesBbillaeT aHanormyHyro
BENMMYNHY B NYHKTE . KOHCTAHTMHOBCK, MOXHO 3aKS1l0YUTb, YTO Ha OAaHHOM
y4yacTKe aHTpOrMOreHHas Harpyska Bo3pacTtaeT Mo AfiMHe Bo4OToKa.

.6 OueHKka CTaTUCTUYECKN 3HAYUMBbIX OTIIMYUN MeXy 3HAYEeHUSMU Bbl-
Bopok nokasaTtens, paccynTaHHbIX A5 NYHKTOB cT. Pasgopckas u r. PoctoB-
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Ha-[oHy npuBoanTCcsa HWXe. MNMOoCKONbKy nonyveHHble BblIOOPKM 3HAYEHUn O0-
NN @HTPOMNOreHHOro BO34enCTBNA OCTaTOMHO O4HOPOAHbI (Tabnuua IM.5) onga
NX cpaBHeHUs ncnornbaytoT t-kputepuin CTblogeHTa.

CornacHo npunoxeHuio b Heobxoanmo paccumTaThb typar AN CPABHEHUS
BbIDOPOK 3HaYeHUW [0S aHTPOMOreHHOro Bo3AencTensa B nyHkTax. [Npome-
XYTOYHbIE AaHHble AN pacyeTa tyaq NpuBeaeHbl B Tabnuue IM.8.

Tabnuua .8 — lNpomexyTouHble AaHHble AnA pacyeTa tgpaq (B MyHKTaxX
cT. Pasgopckasa u r. PoctoB-Ha-[oHY)

3HaueHwve nokasatens D B nyHkTe PasHocTb 3Ha- | KsaapaT pasHo-
Homep | o cT. Pazpopckast r. PocToB-Ha- ~ - 7 no-
A YeHWI nokasa- | CTW 3Ha4eHWi no
napel (xi) Aoty (y)) Tens D kaszatens D
1 1999 64 75 -11 9,88
2 2000 45 58 -13 1,31
3 2001 36 69 -33 355,59
4 2002 50 58 -8 37,73
5 2003 54 75 -21 47,02
6 2004 54 50 4 329,16
7 2005 46 50 -4 102,88
8 2006 46 58 -12 4,59
9 2007 46 54 -8 37,73
10 2008 62 69 -7 51,02
11 2009 54 69 -15 0,73
12 2010 46 69 -23 78,45
13 2011 46 69 -23 78,45
14 2012 38 62 -24 97,16

CpegHee 3HavyeHWe pasHOCTEN 3HaYeHun nokasatens D paBHo -14,14;
CyMMa KBagpaToB pa3HOCTeN 3HavyeHun nokasaTtens D coctaensert 1231,71.
Mo gaHHbIM, NpeacTaBneHHbiM B Tabnuue .8, paccunTaHHble no  dopmy-
nam b.5 n b.6 ctaHgapTHas ownbka pasHocTen 3HavyeHnn D n ctangapTHoe
OTKINOHEeHMe BbIOOPKN pasHocTen 3HadyeHnn D paBHbl 9,73 n 2,60, cooTBeT-
CTBEHHO.

dakTnyeckoe 3HaveHue Kputepwus, tgpaq coctasnaeT 5,43. TeopeTunde-
CKOE 3HayeHue KpUTepus treop NPY ypoBHE 3Ha4umocTtn p<0,05 n yucne cre-
neHen ceobobl k=13 paBHo 2,16 (cm. Tabnuuy B.2).

Takum obpasom, 5,43>2,16, TO eCTb tpar>treop, CrIEAOBATENBHO, NPUHK-
MaeTcsl anbTepHaTUBHAas rMNoTesa O Hanuyuum cucTeMaTUYecKMX CTaTUCTU-
YECKMN 3HaAYMMBbIX OTIIMYMA MEXAY reHeparbHbIMM NapameTpamu cpaBHMBae-
MbIX BbIOOPOK 3HAYeHMW [ONM aHTPOMOreHHOro BO3AEWCTBUS. Y4acTokK
p. [JoH, pacnonoXxeHHbln Mmexay cT. Pasgopckon u r. PoctoB-Ha-[JoHy mncnbl-
TbiBA€T HEPABHOMEPHYIO aHTPOMOreHHYK Harpysky no orne aHTPONnOreHHoro
Bo3genctemsa. C y4yeTOM TOro, 4YTO 3HayYeHue cpegHero apudmeTnyecKoro
3HayeHun D B nyHkTe r. PoctoB-Ha-[loHy npeBbIWaeT aHanornyHyro Benuyn-
HYy B MyHKTe cT. Pasgopckas MOXHO 3aKniyuTb, YTO HA AaHHOM y4acTke aH-
TponoreHHas Harpyska Bo3pacTtaeT no fIMHe BOOOTOKa.
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Mpunoxexune [
(pekomeHayemoe)

OueHKa aHTPONOreHHOW Harpy3kKu nNo nokasartento moayns
NPUTOKa XMUMUYECKNX BeLLeCcTB No ANMHe peku [oH

0.1 [Insa oueHKkn aHTPOMOreHHOM Harpysku rno Moaysnto nNputoka pactBo-
PEHHbIX XMMUYECKNX BELLLECTB Ha pasnnyHble y4acTku p. [JoH BbIOpaHbl Te e
MYHKTbI, YTO 1 B NpurnoxexHuu B (cm. Tabnuuy B.1). [Ins oueHku ncnonb3osa-
Ha MHdpopmauumsa 3a nepuog ¢ 1999 no 2012 rogbl 0 coaepxaHUM B BOLHOMN
cpene asota ammoHunHoro, JIOOB (no BIKs) n HedbTenpogyKkToB, a Takke
AaHHble 06 o6bemax BOOHOro CTokKa.

[.2 OueHka aHTPOMOreHHOM Harpyskm rno Moaysnto NpuToka pacTBOpeH-
HbIX XMUYECKMX BELLECTB NPOBOANTCSA B COOTBETCTBUM C 5.5.

[na pacyeTa cpegHerogoBblX 3HAYEHU KOHUEHTpauun gaHHble npen-
BapUTESIbHO aHaNU3MPYIOT Ha HanMymMe NPOMaxoB COrfacHoO NPUNoXeHuto b.

[aHHble NOo 3Ha4YeHuAM Moayrien NpPUTOKa XMMUYECKUX BeLlecTB Ha
NyHKTbI r. KOHCTaHTUHOBCK, CT. Pasgopckas v r. PoctoB-Ha-[JOHy npuBeaeHsbl
B Tabnvuyax A.1 - A.3.

1.3 [1ns1 oueHKM aHTPONOreHHOM Harpy3ku B KOHKPETHOM MyHKTEe Habnto-
AEHWU N0 MOAYII0 MPUTOKaA XMMUYECKUX BELLLECTB BblAeNAT MoAasibHbIA UH-
TepBan 3Ha4eHun nokasaTens.

Tabnnuya 0.1 — Moaynu nputoka pacTBOPEHHbIX XMMWYECKMUX BELLECTB B
nyHKTe . KOHCTaHTUHOBCK

Mogaynb NPUTOKa XMMUYECKUX BELLLECTB, T/KM” B rof,
Moo JTOOB asoTa aMMOHUNHOIO HedTENPOAYKTOB
1999 0,246 - 0,014
2000 0,165 - 0,006
2001 0,109 - 0,003
2002 0,124 - 0,005
2003 0,132 0,010 0,006
2004 0,134 0,011 0,008
2005 0,269 0,010 0,009
2006 0,195 0,009 0,005
2007 0,146 0,014 0,002
2008 0,184 0,015 0,004
2009 0,154 0,018 0,003
2010 0,181 0,013 0,003
2011 0,121 0,004 0,002
2012 0,205 0,005 0,002
M pnMmeydyaHune — I'IpoqepK O3Ha4dYaeT OTCYTCTBME OaHHbIX, nmMbo mMarnoe Konu4yecTBo.
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Tabnuua 0.2 — Mogynu nputoka pacTBOPEHHbIX XMMUYECKMX BELLEeCTB B

nyHkTe cT. Pasgopckasd

fon Moaynb NpUTOKa XMMUYECKNX BELLLEeCTB, T/KM” B rof
JTOOB a30Ta aMMOHUIHOIO HedTENPOAYKTOB

1999 0,150 - 0,008
2000 0,122 - 0,004
2001 0,081 - 0,004
2002 0,088 - 0,004
2003 0,130 0,013 0,005
2004 0,151 0,090 0,007
2005 0,237 0,010 0,008
2006 0,154 0,015 0,005
2007 0,128 0,013 0,006
2008 0,143 0,012 0,003
2009 0,126 0,019 0,003
2010 0,159 0,014 0,004
2011 0,103 0,005 0,002
2012 - - -
M pnmed4yaHune— I'IpoqepK O3Ha4aeT OTCYyTCTBME JaHHbIX, nnbo Manoe Konm4ecTBo.

Tabnunuya 0.3 — Mogynu nputoka pacTBOPEHHbLIX XMMUYECKNX BELLLECTB B

nyHkTe r. PoctoB-Ha-[loHy

on Moaynb NpUTOKa XMMUYECKNX BeLLeCTB, T/KM” B rof
JTOOB a3oTa aMMOHUNHOIO HeTeNPOayKTOB

1999 0,177 0,020 0,006
2000 0,126 0,014 0,005
2001 0,141 0,010 0,006
2002 0,141 0,011 0,007
2003 0,191 0,007 0,006
2004 0,186 0,002 0,008
2005 0,245 0,004 0,012
2006 0,235 0,005 0,006
2007 0,122 0,005 0,004
2008 0,123 0,006 0,002
2009 0,096 0,005 0,002
2010 0,101 0,004 0,002
2011 0,192 0,006 0,003
2012 0,197 0,002 0,001

[nsa Kaxgoro nokasartensi U3 BCEX 3HAYEHWUN, NPEBbLILLAKLLNX BEPXHIOH
rpaHuLy MogarnbHOro MHTepBana, BblAENAT MUHMManbHOE U MakcuMarb-
HOe 3Ha4yeHus. VIHTepBan aTnx 3Ha4YeHW (MakcMMarnbHbIX 3Ha4YeHUn Moayns
NPUTOKa) CPaBHUBAKOT C KPUTEPUSIMU OLIEHKUN, NPUBEAEHHbIMKU B Tabnuue 3, n
OnpeaensoT aHTPOMOreHHY Harpy3ky B KOHKPETHOM MYHKTE PEKMU.
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Mo anvHe p. [JoH aHTponoreHHas Harpy3ka no nputoky JIOOB u HedTe-
NPOAYKTOB OLEHMBAETCA Kak Manasi, a no npuToky azoTa aMMOHUNHOIO KO-
nebnetca oT Manoun 4o ymepeHHoun (Tabnuua [.4).

Tabnuua [.4 — AHTponoreHHas Harpyska no nokasaTento MoAynsa NpuToka
XUMNYECKMX BELLECTB Ha pasHblX yyacTkax p. [oH

MMyHKT AHTpoOnNoreHHasa Harpyska
HabnogeHN JTIOOB a3oTa aMMOHUIHOro HedTENPOAYKTOB
r. KOHCTaHTMHOBCK Manas Manasg Manas
ct.Pasgopckas Manas Manasi ¢ nepexopiom B Manas
YMEPEHHY0
r.PoctoB-Ha-[oHy Manas Manas Manas

1.4 AHanu3 Ha 0gHOPOAHOCTb BbIDOPOK pacCYMTaHHbIX 3HAYEHUN MOAY-
nen NpuUToka XMMUYECKNX BELLECTB NMPOBOAAT ANS KaXaon BbIOOPKM MO KO-
apdpuumneHTy Bapuauumn, rno BeNIMYMHE KOTOPOro AenaeTcsa 3akr4veHue o
cTeneHn ogHOpPOaAHOCTM BbIGOPKM COrnacHoO NpUnoXeHuo b.

PesynbTaTtbl aHanusa npeactaeneHsl B Tabnuue 1.5.

Tabnuua [0.5 — XapakTepucTuka BbIOOPOK 3HAYEHUN MOAyNen npuToKa
pacTBOPEHHbIX XMMUYECKMX BELLECTB NO AnnHe p. [oH

MMyHKT CpegHee apudp- | CtaHgapTtHoe | KoadhdmumeHT CteneHb
HabnaeHun MeTU4eckoe 3Ha- OTKINOHEHne Bapuaumm, % | 0QHOPOAHOCTU
yeHuin M T/kM?B | BbIGOpKN M, BbIGOPKM
roq T/kM? B rof
JIOOB (no BI1Ks)

r. KOHCTAHTMHOBCK 0,169 +0,050 28 Hocrarouro

OAHOpoaHas

cT. Pasgopckas 0.136 £0.040 29 JocTtaTtoyHo

OAHopoaHas

r. PoctoB-Ha-[JoHy 0.162 +£0.050 29 JocTtaTtoyHo

OAHopoaHas

A30T aMMOHUNHBIN

r. KoHCTaHTUHOBCK 0,011 +0,004 39 HenocrarodHo

Of4HOpoaHas

cT. Pasgopckas 0,012 £0,004 35 [ocTtaTto4Ho

OfgHOpoaHas

r. PoctoB-Ha-[loHy 0,007 £0.005 69 AbcontoTHO
HeogHOpoAHas

HedTenpoaykrbl

r. KOHCTaHTUHOBCK 0,005 +0,003 67 AbconioTHo
HeogHOpoAHas
cT. Pasgopckas 0,005 £0.002 41 HepoctaTo4Ho

Of4HOpoaHas

r. PoctoB-Ha-[loHy 0,005 £0.003 61 ABCOMNTHO
HeogHOpoAHas
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[.5 OnpegeneHne CTaTUCTUYECKUX KPUTEPUEB ANHA COMOCTaBEHUS Bbl-
BOpOK Ha HanuMyne UnNu OTCYTCTBME CTAaTUCTUYECKMN 3HaAYUMbIX OTrMymin. Co-
rmacHo AaHHbIM, NpeacTaBfieHHbIM B Tabnuue [.5, cpaBHeEHUE BbIOOPOK 3HA-
YeHUn Mmoaynen NpPUToKa:

- JIOOB cnepnyet ocyuwectBnATb C NpUMeHeHneMm t-kputepusa CTblogeH-
Ta, NOCKONbKY BbIOOPKN 4OCTATOUHO OAHOPOAHbI;

- a30oTa aMMOHUMHOrO B NMyHKTe I. PocTtoB-Ha-[JOHY n HedbTenpoayKToOB B
nyHkTax r. KoHCTaHTUHOBCK U . PocToB-Ha-L[oHy abCcontoTHO HEOAHOPOAHHI,
NO3TOMY UX CpaBHEHME OOSMKHO OCYLLECTBNATLCA NO KpUTEPUIO BUNKOKCOHA;

- a30Ta aMMOHUNHOrO B NyHKTe . KOHCTaHTUHOBCK U He(pTeNnpoayKTOB B
NyHKTe CT. Pasgopckas HegocTtaTOYHO O4HOPOAHbI ANS CpaBHEHUS MO KpUTe-
puto CTblofeHTa, NO3TOMY AN HUX NPOBOLUTCSA OOMOSHUTENbHLIN aHanms3 Ha
Hann4yne NPoMaxoB COrfacHoO NPUNOXeHuto b, NpU UCKITIOYEHUN KOTOPbIX Bbl-
Bopka gaHHbIX MOXET cTaTb AOCTAaTOMHO OAHOpoAHOW. PesynbTaThl NpoBep-
Kn BbIBOPOK Ha Hann4ne npomMaxoB 3Ha4YeHUn npmeeneHsl B Tabnuue [1.6.

Tab6nuua [.6 — CtaTuctTuyeckmne xapakTepucTuku npoBepKn BbIGOPOK 3Ha-
YEeHU Moaynen NpUToKa XMMUYECKNX BELLECTB Ha Hanv4Me NpoMaxoB

Cratnctnyeckme xapakrepucTuku BblOOPOK 3HA4YEHUI KOHLEeHTpaunn
a30Ta aMMOHUMHOIO (r. KOHCTaHTUHOBCK) HedTenpoaykToB (cT. Pasgopckas)
n=10 n=13
Xn+1 = 0,018 mr/gm® Xn+1 = 0,008 mr/gm®
X = 0,015 mr/gm® Xn = 0,008 mr/gm®
0=0,004 mr/gm® 6=0,02 mr/gm®
Apaxr=0,75 Apakr=0

[pn yposHe 3HaumMmocTn p<0,05 Kputepuint Ao NP1 N=10 paseH 1,5, a
npu n=13 paseH 1,3 (MCNonb3yeTcs KpUTEPUN Aop NP N=20, cm. B.5), cre-
AoBaTesibHo, HyrneBasi rmnoTesa 06 ownboYHOCTH pesynbTaTa N UCKIIOYEHUN
KpanHen BapuaHTbl U3 BbIOOPKM He NpUHMMaeTcs HU B OOAHOM U3 pacCMOT-
PEHHbIX CIy4aes.

Taknum obpasom, BbIDOPKM 3HAYEHUW MoAyrien npuToka asota aMMmo-
HUWHOrO B MyHKTE . KOHCTAHTUHOBCK W HETENPOAYKTOB B MyHKTe CT. Pas-
AopcKasi He cogepaT NpoMaxoB, KOTOpble MOXHO 6b10 Obl UCKNHOYUTL, U
cynTarTCa HeogHopoAHbIMU. CTaTUCTUYECKUA aHanua Takon BbIDOpPKM O0:-
XEeH OCyLeCTBNATLCA C NMPUMEHEHMEM KpuTepus BUnkokcoHa.

[.6 ConocTtaBrneHne BbIDOPOK 3HAYEHUN MOAYIEen NPUTOKA XUMUYECKUX
BELLECTB MPOBOAUTCS C MPUMEHEHMEM BbIOpPaHHbBIX CTAaTUCTUYECKUX KpUTe-
pues (cMm. [1.5) n anroputmy, npuBegeHHOMY B npunoxeHun b.

[pomexyToyHble AaHHble pacyeTa tpaq A1 CPaBHEHUA BbIOOPOK 3HaYye-
Hun mogynen nputoka JIOOB B nyHkTax r. KoHcTaHTUMHOBCK 1 CT. Pasgopckas
npeacraeneHsl B Tabnuue [.7; ana nyHkToB cT. Pasgopckas m r. PocToB-Ha-
[oHy — B Tabnuue [1.8.
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Tabnuua [O.7 — lNpomexyTouHble AaHHble ANA pacyeTa tyaq (B MyHKTaX
r. KoHcTaHTUHOBCK 1 cT. Pasgopckas)

Ho- 3HayeHune MOLI,yJ;IFI nputoka JIOOB, Pa3HOCTE KBagpaTt

mep | o T8 Tl 3HaYeHWiA pasHocTH

napsl r. KoHcTaHTuK- cT. Pasgopckasd 3HAYEHUI

HOBCK (X)) V) nokasatena | hokasatens

1 1999 0,246 0,150 0,096 0,00438
2 2000 0,165 0,122 0,043 0,00017
3 2001 0,109 0,081 0,028 0,00000
4 2002 0,124 0,088 0,036 0,00004
5 2003 0,132 0,130 0,002 0,00078
6 2004 0,134 0,151 -0,017 0,00219
7 2005 0,269 0,237 0,032 0,00000
8 2006 0,195 0,154 0,041 0,00012
9 2007 0,146 0,128 0,018 0,00014
10 | 2008 0,184 0,143 0,041 0,00012
11 2009 0,154 0,126 0,028 0,00000
12 2010 0,181 0,159 0,022 0,00006
13 | 2011 0,121 0,103 0,018 0,00014
14 | 2012 0,205 - - -

I pnmevyaHne — I"IpoqepK O3Ha4aeT OTCYTCTBME OaHHbIX, nnbo manoe Konm4ecTBo.

CpepHee 3HayeHWe pasHOCTEN 3HAYEeHUW nokasaTtesids Mogyns npuToka
XumMmndeckumx Belects pasHo 0,0299; cymma kBagpaToB pa3HOCTEN 3HAYEHUN
nokasatens coctasnsaeT 0,0082. No gaHHbIM, NpeacTaBMeHHbIM B Tabnuue
1.7, paccunTtaHHble no dopmynam b.5 n 6.6 ctaHgapTHas owmnbka pasHo-
cTen 3HavyeHunm D u ctaHgapTHOE OTKNOHEHUE BbIDOPKM pasHOCTEN 3HAYEHUN
D paBHbl 0,0260 1 0,0072, cOOTBETCTBEHHO.

dakTnyeckoe 3HaveHue Kputepus, typaq coctasnaeT 4,12. TeopeTunde-
CKO€ 3HayeHue KpUTepus treop MPU ypoBHe 3HaunmocTtn p<0,05 n uncne cre-
neHen ceobobl k=12 pasHo 2,18 (cm. Tabnuuy B.2).

Taknum obpasom, 4,12>2,18, T0 eCTb tpar>treop, CrIEAOBATENBHO, NPUHN-
MaeTcsa anbTepHaTMBHas rMNoTe3a O HarMynMm CUCTEMATUYECKUX CTaTUCTU-
YECKN 3HaUYMMBbIX OTNIMYMA MeXay BblbopkaMn 3Ha4YeHUn MoOyns NpUTOKa
JTOOB. CnepoBaTtenbHo, Ha yyacTtke p. HoH r. KOHCTaHTUHOBCK — CT. Pas-
Aopckas pevyHasa aKkocmcTtema UCMbITbiBaeT HEPaBHOMEPHYHO aHTPOMOreHHYHo
Harpy3ky no moaynto nputoka JIOOB.

C y4yeToM TOro, 4YTO 3Ha4YeHue cpenHero apudMeTU4ecKoro 3HayveHumn
Moayns nputoka JIOOB B nyHkte r. KoHcTaHTuHoBCeK (0,166 T/KM® B rof)
npeBbILLaeT aHaNorMyHy0 BENWUMHY B NyHKTe cT. Paspopckas (0,136 T/km? B
rog) MOXHO 3aKMYUTb, YTO Ha JAHHOM y4acTKe aHTPOMOreHHas Harpyaska
CHWXKaeTCcs no AfnHe BOAOTOKA.
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Tabnuua 0.8 — lNMpomexyTouHble AaHHble ANA pacyeTa tpaqe (B MyHKTaX
cT. Pasgopckasa u r. PoctoB-Ha-[oHy)

3Ha4veHne mopyns nputoka JIOOB, Ksagpat

Homep oo T/kM? B rog PasHoCTL pa3HoOCTK

napbil 3HaA4YeHnn no- o

ct. Paspgopckas | r. PoctoB-Ha-[oHy Ka3aTens 3HaYeHuu

(x,-) ()/i) nokKkasatend

1 1999 0,150 0,177 -0,027 0,00001

2 2000 0,122 0,126 -0,004 0,00038

3 2001 0,081 0,141 -0,060 0,00134

4 2002 0,088 0,141 -0,053 0,00088

5 2003 0,130 0,191 -0,061 0,00141

6 2004 0,151 0,186 -0,035 0,00013

7 2005 0,237 0,245 -0,008 0,00024

8 2006 0,154 0,235 -0,081 0,00332

9 2007 0,128 0,122 0,006 0,00086

10 2008 0,143 0,123 0,020 0,00188

11 2009 0,126 0,096 0,030 0,00285

12 2010 0,159 0,101 0,058 0,00662

13 2011 0,103 0,192 -0,089 0,00431
14 2012 - 0,197 - -

MpumevaHune — Mpoyepk 03Ha4YaeT OTCYTCTBUE AaHHbIX, TG0 Manoe KONMYecTBoO.

CpepnHee 3HayeHWe pasHOCTEN 3HAYEeHUW nokasaTtesids Mogyns npuToka
XumMmunyeckux sewects pasHo 0,0233; cymma KBagpaToB pa3HOCTEN 3HAYEHUIN
nokasatensa coctaenseT 0,0242. Mo gaHHbIM, NpeacTaBneHHbIM B Tabnuue
.8, paccuntaHHble no dopmynam b.5 n b.6 ctaHaapTHaa owwnbka pasHo-
cTen 3HayveHmn moayna nputoka JIOOB wn ctaHgapTHOE OTKIIOHEHUE BbIBOpP-
KN pasHocTen 3HavyeHnn nokasatena pasHbl 0,0449 n 0,0124, cooTBETCTBEHHO.

dakTnyeckoe 3HaveHue Kputepwus, typaq coctasnaeT 1,87. TeopeTunde-
CKOe 3HayeHue Kputepus treop NPU ypoBHE 3Haummoctu p<0,05 n yucne cre-
neHen ceoboabl k=12 paBHo 2,18 (cm. Tabnuuy B.2).

Takum obpasom, 1,87<2,18, T0 eCTb tpar<treop, CrIEAOBATENBHO, NPUHN-
MaeTcsl Hynesas runotes3a o0 OTCYTCTBUMM CUCTEMATUYECKUX CTATUCTUYECKU
3HaAYMMBbIX OTNMYMN MexXay Bblbopkamu 3HayeHun moayns nputoka JIOOB.
CnepoBatenbHo, Ha y4yactke p. HoH cT. Pasgopckasa - r. PocTtoB-Ha-[JOHy
peyHasi 3KoCUcTeMa UCNbITbIBAET PaBHOMEPHYIO aHTPOMOreHHY Harpysky no
moaynto nputoka JIOOB.

1.7 ConocTtaBneHne BbIGOPOK 3HAYEHUN MoAySien NpuToka asoTa am-
MOHWNHOrO OCYLLECTBIISIETCS C UCMNONb30BaHNEM Kputepnsa BunkokcoHa (cm.
[.5) cornacHo npunoxenuio b.

MNpomexyToyHble AaHHble pacdyeTa Wyaq ANS CpaBHEHUSA BbIODOPOK 3Ha-
YeHUn Moaynen NpuUToka asota aMMOHUNHOIO B NyHKTax r. KOHTCTaHTUHOBCK
n cT. Pasgopckada npeacraeneHbl B Tabnuue [.9; ansa nyHkToB cT. Pasgop-
ckas u r. PoctoB-Ha-[loHy — B Tabnuue [.10.
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Tabnuua 1.9 — MNpomexyToyHble AaHHble Ana pacyeta Wypaq (B MyHKTax
r. KoHcTaHTUHOBCK 1 cT. Pasgopckas)

3HayeH1e Moayna NpUToKka aso- | poo oo
Homep | - Ta aMMOHUIAHOTO, T/KM? B rof, | PaHruame- | 3HakoBbIN
a 3HaYeHUN
napb| r. Konctautu- | cT. Pasgop- | oxasatens | TEHMAR | paHr Rz
HOBCK (X;) ckas (i)
1 2003 0,010 0,013 0,003 5,5 5,5
2 2004 0,011 0,090 0,079 8 8
3 2005 0,010 0,010 0 - -
4 2006 0,009 0,015 0,006 7 7
5 2007 0,014 0,013 -0,001 2,5 -2,5
6 2008 0,015 0,012 -0,003 5,5 -5,5
7 2009 0,018 0,019 0,001 2,5 2,5
8 2010 0,013 0,014 0,001 2,5 2,5
9 2011 0,004 0,005 0,001 2,5 2,5

CornacHo gaHHbIM, npuBedeHHbIM B Tabnvue 1.9, cymma nonoxmtenb-
HbIX paHroB («TUMUYHBLIN COBUIMY») paBHa 28, abcontoTHas BENMYMHA Mo MO-
AYN0 CyMMbl OTpUUaTENbHbIX PaHIoB («HETUMNYHBIA COBUM») paBHa 8.

CornacHo aaHHbiM Tabnuubl B.3 npu p<0,05 n n=8 BenuumHa Wieo, CO-
ctaBnaetr 5. Takum obpasom, 8>5, T0 ecTb Wyar™> Wieop, CNeAoBaTenbHO,
NPUHMMAETCA HyneBasi rmnote3a o0 OTCYTCTBMM CTaTUCTUYECKN 3HAYUMbIX
OTNMYNI B BbIDOpKaxX 3HaA4YeHU MOAynen NpUToka asoTa aMMOHUMHOIO MeX-
Ay cpaBHMBaeMbIMu nyHkTamu. Ha yyactke p. [oH r. KOHCTaHTUHOBCK — CT.
Pasgopckada peyHast akocuctemMa UCMbITbIBAET PAaBHOMEPHYH aHTPOMOreHHYH0
Harpys3ky no JaHHOMY nokasaTtersito.

Tabnuua [.10 — lNpomexyToyHble AaHHble ana pacyeta Wgypaq (B MyHKTax
ct. Pasgopckas u r. PoctoB-Ha-[JOHy)

3HaueHne moayns NpuToka asoTa 3HAKO-

Ho- aMMOHUIHOTO, T/KM? B rof PasHocte | Parua- | = -

Mep log 3HaYeHun MeHe-

napb! cT. Pasgopckast | r. PoctoB-Ha-IoHy | nokasatens | wus, R | P20

(x) (v) Rz

1 2003 0,013 0,007 -0,006 3 -3
2 2004 0,090 0,002 -0,088 9 -9
3 2005 0,010 0,004 -0,006 3 -3
4 2006 0,015 0,005 -0,01 6,5 -6,5
5 2007 0,013 0,005 -0,008 5 -5
6 2008 0,012 0,006 -0,006 3 -3
7 2009 0,019 0,005 -0,014 8 -8
8 2010 0,014 0,004 -0,01 6,5 -6,5
9 2011 0,005 0,006 0,001 1 1

CornacHo AgaHHbIM, npuBegeHHbIM B Tabnuue [0.10, cymma nonoxwu-
TENbHbIX PaHroB («TUNUYHBLIM caBur») pasHa 1, abcontTHaa BenuyuHa no
MOAYN CYMMbI OTpULUATENbHbIX PAHIoB («HETUMUYHBIN cOBUM») paBHa 16.
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CornacHo gaHHbIM Tabnuubl B.3 npun p<0,05 n n=8 sBennunHa W, CO-
ctaBnsetr 5. Takum obpasom, 1<5, 10 ecTb Wypar<Wreop, CNepoBaTenNbHO,
NPUHMMAETCa anbTepHaTUBHAA rmMnoTesa O Hanuyum CTaTUCTUYECKU 3Ha4u-
MbIX OTINYNK B BblOOpKax 3HA4YeHUN MOoAyJSien NpuUToKka asoTa aMMOHUNHOIO
Mexay cpaBHMBaeMbiMU MyHKTamu. Ha yyactke p. [oH cT. Pasgopckas —
r. PoctoB-Ha-[JoHy peyHasd 3KOCUCTEMA WUCMbITbIBAET HEPaABHOMEPHYHK aH-
TPOMOreHHy HarpysKy no gaHHOMY nokasaTenio.

C y4yeTOM TOro, YTO MeamaHa BblOOPKN 3HAYEHUI MOAYNS NPUTOKa asoTa
aMMOHUINHOTO B MyHKTe cT. Pasgopckas (0,013 T/km? B roa) npeBsbllLaeT aHa-
FIOMVYHYI0 BENWUYMHY B MyHKTe r. PocToB-Ha-[oHy (0,005 T/kM* B roa) MOXHO
3aKMYNTb, YTO Ha JAHHOM y4acTKe aHTPOrNOreHHas Harpyska CHuxaeTcsd no
AJfTMHe BOA4OTOKa.

1.8 AHanorm4yHo NpoBOAAT COMOCTaBreHMe BbIOOPOK 3HAYEHUA MOAY-
nen nNpuTokKa HedPTeENPOLYKTOB.

CornacHo pesynbTatam, npuBegeHHbIM B Tabnvue 0.11 p. [JoH OT NyHK-
Ta r. KOHCTaHTUHOBCK 40 NyHKTa CT. Pasgopckas UCnbITbiBAET paBHOMEPHYHO
aHTPOMOreHHY HarpysKy rno 3Ha4eHusiM Moyrien NpuToka HedpTeENPOaYKTOB.

CornacHo gaHHbiM Tabnuubl B.3 npu p<0,05 n n=10 BennumHa Wieop
cocTtasnaet 9. Takum obpasom, 17>5, 10 ecTb Wpar>Wreop, CNIEAOBATENBHO,
NPUHMMAETCA HyneBasi rmnotesa o006 OTCYTCTBUMM CTAaTUCTUYECKN 3HAYUMbIX
OTNNYNKN B BblGOpKax 3HAYEHMN MOAYJSEN NPUTOKA HEPTENPOOYKTOB Mexay
nyHkTamu r. KoHcTaHTMHOBCK U CcT. Pasgopckaa. Ha gaHHowm yyacTke p. HoH
MCNbITbIBAET PaBHOMEPHYO aHTPOMOreHHY Harpy3ky no AaHHOMY rokasaTesiio.

Tabnuua .11 — PesynbTaTbl CpaBHEHMSI BbIDOPOK 3HAYEHUA MOAynen npu-
TOKa HepTenpoayKToB no anvHe p. [JoH

MyHKT 1 [MyHKT 2 Wcpakt | n' | Wteop | YpoBeHb 3Ha- | lNpnHumaemas
YUMOCTHU rmnoTesa
r. KoHctaHtn- | cT. Pasgop- Paannums
HOBCK ckasi 17 10 9 p<0,05 CTaTUCTUYECKN
He 3HaYNMbI
cT. Pasgop- r. PoctoB- Paanmnuus
45 13 18 p<0,05 CTaTUCTUYECKN
ckan Ha-[loHy HEe 3HAaYUMbI

CornacHo gaHHbiM Tabnuubl B.3 npu p<0,05 n n=13 BenuumHa Wieop
cocTtaBnset 18. Takum obpasom, 45>8, 10 ecTb Wyar™>Wreop, CNiEOOBATEND-
HO, NPUHMMaeTCcs HyneBasi rmnotesa o6 OTCYTCTBUM CTATUCTUYECKU 3HA4u-
MbIX OTNMYMIA B BblOOpKax 3HaAYEeHUN Mogyren nputoka HedpTenpoayKToB
Mexay nyHktamm ct. Pasgopckas v r. Poctos-Ha-[loHy. Ha gaHHOM y4dacTke
p. [JOH UCNbITbIBAET paBHOMEPHYHO aHTPOMOreHHY HarpysKy rno JaHHOMY Mo-
KasaTteno.
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