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PEKOMEHAALMUMN

OLIEHKA AHTPOMOIMEHHOW HAIPY3KN HA PEYHbIE SKOCNCTEMbI
C YYETOM WX PEMMOHAJIbHBIX OCOBEHHOCTEN

[Jata BBegeHus - 2015-02-02
Cpok geiicteusa - go 2020-02-03

1 O6nacTb NpUMeEHeHnA

HacTtosilume pekoMeHAaLmn yCTaHaBMMBAKOT MOAXOAbl K OLEHKE aHTPO-
MOreHHOW Harpysks Mo rnokasatensiM AOMM aHTPOMOreHHOro BO34elCcTBUA
WM NPUTOKA XMMUYECKUX BELLEeCTB Ha pPeyHble 3KOCUCTEMbI C YYeTOM UX
pernoHasnbHbIX 0CO6EHHOCTEl, HEOOXOAMMON ANSi COBEpLUEHCTBOBaHUS pe-
XVUMHOrO 1 OnepaTuBHOTO MOHUTOPUHIA, TUNM3aLmMM 06EKTOB BOAHOTO (HOH-
[la, MpPOrHO3VPOBaHUS Ka4ecTBa MOBEPXHOCTHbIX BOA W PELUEHUS APYryX
NpaKkTNYecKmx 3a4au.

PekomeHgaumn npegHasHayveHbl 4151 OnepaTyvBHO-MPOU3BOACTBEHHbIX
nogpasgeneHnini PocrugpomeTa, OCYLLECTBASIOWMX HAbMIOAEHUA 38 U3MeH-
UMBOCTbIO XUMWKO-GMONIOMMUYECKOr0 COCTOSIHWSI MOBEPXHOCTHLIX BOA CyLUM B
pamkax ocyfapCTBEeHHOW Cnyx6bl HabnoAeHWin 3a COCTOSHMEM OKpYyXato-
wei cpegpbl (FCH), gns noppasfeneHnini CooTBETCTBYHOLMX MUHUCTEPCTB U
BEJOMCTB, B 33JauM KOTOPbIX BXOAUT CBOEBPEMEHHOE MnpeaynpexieHne o
BO3MOXHOI 3KOJ/IOMMYECKO Yrpo3e Ha KOHTPO/IMPYEMbIX BOAHbIX 06bekTax, a
Tawke AN Hay4HO-UCCNefoBaTelbCKMX OpraHusauuii, 3aHMMaroLyxcs BO-
npocaMu OLEHKN ¥ NPOrHO3MPOBaHUA MOCNeACTBUI aHTPOMNOreHHOro Bo3aeii-
CTBUSA Ha PeYHble 3KOCUCTEMbI.

2 HopmaTumBHbIE CCbIJIKM

B HacToAwmx pekoMeHAaumax WCMofb30BaHbl CCbIIKM Ha criepyoume
HOpMaTVBHbIE AOKYMEHTbI:

P[, 52.24.309 - 2011 OpraHu3auusi 1 NpPOBEAEHME PEXVMMHBLIX Hab/o-
[OEHWN 33 COCTOSHMEM U 3arpsA3HEHVEM MOBEPXHOCTHBIX BOZ, CyLUM

P 52.24.508 - 96 MeTtognyeckme ykasaHusi. OpraHusaums n dpyHKLMo-
HUpOBaHWe MOACUCTEMbI MOHUTOPUHIa COCTOSIHUSA TPaHCrpaHWYHbIX NoBepx-
HOCTHbIX BOZ, CyLUn

PO 52.24.622 - 2001 MeTtoamyeckve ykasaHus. lNMpoBedeHne pacyeTos
hOHOBbLIX KOHLEHTPaLW XMMWYECKUX BELLECTB B BOAE BOAOTOKOB

P 52.24.633 - 2002 MeTtoguyeckue ykasaHus. MeToauyeckne OCHOBbI
co3faHus 1 OYHKUMOHMPOBaHNA MOACUCTEMbI MOHUTOPUHIA 3KOJI0rM4ecKoro
perpecca npecHOBOAHLIX 3KOCUCTEM

PL 52.24.643 - 2002 MeTtognyeckme ykasaHus. MeToh KOMM/IEKCHON
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OLEHKN CTeneHu 3arpsi3HEHHOCTU MOBEPXHOCTHbLIX BOA, MO FMAPOXMMUYECKUM
nokasarensm

P 52.24.661 - 2004 OueHka pucka aHTPOMOreHHOro BO34EeNCTBUsS Mpuo-
PUTETHBIX 3arpsAsHAOLLMX BELWECTB Ha NMOBEPXHOCTHbLIE BOAbI CyLLUN

P 52.24.776 - 2012 OugHKa aHTPOMOreHHON Harpysku W pucka BO3Ael-
CTBUSA Ha YCTbEBbIE 06/1aCTU PEK C YHETOM WX PernmoHasibHbIX 0COGEHHOCTE

MpumeyaHue - Tpyu NOMb30BaHUM HACTOSILUX pekoMeHAaumnii LenecoobpasHo
npoBepsiTb AelCTBME CCbINOYHbIX HOPMATUBHBIX [OKYMEHTOB.

3 TepMWHbI, onpefesnieHnst 1 COKpaLleHUs

3.1 B HacToAwmMX pekoMeHaumax NPUMEHAIOTCA crefyowme TepMUHbI
C COOTBETCTBYIOLMMUN OnpeseneHnsaMu:

3.1.1 abmoTmnyeckasas KOMMOHeHTa: AbuoTnyeckas cpega, npeacrabns-
folas COBOKYNMHOCTb HEOpraHU4eckux ycroBuii (pakTopoB) 06UTaHWs opra-
H13MOB [1].

3.1.2 aHTponoreHHasa Harpy3ka: CteneHb aHTPONOreHHO-TEXHOreHHOro
BO3JEWCTBUA Ha OTAE/bHblE KOMMNOHEHTbI NPUPOAHOW cpeAbl WX B LeNoM Ha
nanawadT [1].

3.1.3 BapuauunoHHbIn psg: COBOKYMHOCTb 3HAYEHW BapbupyOLLEro
npu3Haka 1 COOTBETCTBYHOLLMX UM YNC/IEHHOCTEW eANHWL, COBOKYMHOCTU [2].

3.1.4 BenuunHa WHTepBana (MHTepBasibHas pPa3HOCTb): Pa3HOoCTb
MeXy BEPXHUMWN U HWXXHUMMK TpaHuLamMun nHTepsana [2].

3.1.5 BO3p4eNCcTBME aHTponoreHHoe: BnusHue uyenoseka W ero ges-
TENIbHOCTY Ha OKpYXaoLLyo npupogHyto cpeay [3].

3.1.6 nHTepBas: NpaHuLbl 3HAYEeHU BapbMpyoLEero npmsHaka [2].

3.1.7

3.1.9 knaccudmkaumsa CcTeneHn 3arpA3HeHHOCTM BOAbl BOAHbIX
06BLEKTOB: YCNOBHOE pas3fefieHne BCero guanasoHa cocTaBa W CBOWCTB BO-
Obl BOAHbIX OOBEKTOB B YC/IOBMSAX aHTPOMOrEHHOIO BO3AEWCTBMSA C MocTe-
NEHHbIM MEepPexooM OT «yC/IOBHO YMCTOW» [0 «3KCTPEMAa/IbHO TPA3HON» No
3HaYeHMAM KOMOMHATOPHOIO MHAEKCa 3arps3HeHHOCTN BOAbl C yY4eTOM psfa
JononHuTenbHbIxX dhaktopos (P 52.24.643).

3.1.10 kpuTepwuii: Mpu3HaK, Ha OCHOBAHMN KOTOPOro NMPOBOAATCA OLEH-
Ka COCTOSIHMS NMPUPOAHOTO O6bEeKTa WM ero CBOWICTB (Hanpumep, kavecTBa
BOZ, TPOQIHOCTK, Bnarononyyns, dyYHKUMOHMPOBAHUS BOLHON 3KOCUCTEMbI U
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Ap.); knaccudukaumsa 06bEKTOB, ABNEHUIA, CBOWCTB [4].

3.1.11 KpUTU4deckme rokasarenn 3arpsasHeHHocTu Bogbl; KrM3: WH-
rpefveHTbl Uy nokasaTtenu 3arpAasHeHHOCTW BOAbl, KOTopble o6ycnasnunsa-
0T NMepeBoj, BOAbl MO CTEMEHN 3arpsA3HEHHOCTM B KNAcC «0YeHb rpsA3Has» u
«3KCTPEMA/IbHO T[pPsA3Has» Ha OCHOBAHUW 3HAYeHUs pacCyYMTbiBAEMOro Mo
KaXOoMy WHIpeAneHTy OLEeHOYHOro 6anna, yyduTbiBalwLWero o4HOBPEMEHHO
3HaYeHNa HabNLAEMbIX KOHLEHTpauuii n 4acTtoTy ux ob6HapyxeHusa (P
52.24.643).

3.1.12 moganbHbIn MHTepBan: VIHTepBan, BkAYawLWmMii Hanbonee va-
CTO BCTpeyalolmecs Be/MyvHbl B JaHHOM BapuauuoHHOM psagy [2].

3.1.13

3.2 B HacToAlMX peKoMeHpaumax BBeAeHbl Y NPUMEHEHbI crefytolme co-
KpaleHus:

- BMK5- 6uoxnmuyeckoe notpebieHre KUC/I0poaa;

- 'CH - rocypapcTtBeHHas cnyxb6a Habnlo4eHUn 3a COCTOSHMEM OKpY-
Xawlei cpeasbl;

- JIOOB - nerkookucnsgemMmble opraHM4yeckne BeLLecTBa;

- NAK - npegesbHO gonyctumas KOHUEeHTpauus,

- YKN3B - yAenbHblli KOMOUHATOPHbIA UHAEKC 3arpsi3HEHHOCTW BOAbI.
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4 O6wume NOMOXEHUs MO OUEeHKe aHTPOMOreHHOW Harpy3ku Ha
peYHble 3KOCUCTEMbI C YYETOM UX PETMOHAasIbHbIX OCO6EHHOCTEN

4.1 Bo3pacTawuwpe TeMrbl XO3AWCTBEHHOW [EATENbHOCTM 4enoBeka
06yCnoBNMBaOT HEOOXOAMMOCTb OLEHKM aHTPOMOreHHOW Harpysku Ha pas-
NIMYHblEe reocucTeMbl (OOBEKTbI OKpYXatolleil cpefpbl) C y4eToMm Bceli COBO-
KYNHOCTU BO3MOXHOIO BPEAHOro BO3AENCTBMA pas/nyHbIX hakTopoB v npu-
poAHoO cneundrkn 06bHLEKTOB (PErMOHa/IbHLIX 0COBEHHOCTENR).

Jonyctumoii 6yaeT cunTaTbCsl Takasi aHTPOMOreHHast Harpyska, mpu Ko-
TOPOW OTK/IOHEHWE CUCTEMbl OT HOPM&aJIbHOrO eCTECTBEHHOrO COCTOSIHUS He
NPUBOAUT K HAPYLLUEHWIO NPUPOAHBIX YCTOMUMBBIX BUOTEOXMMUYECKMX CBA3EN
B 3KOCUCTEMAX W He yXyALaeT KayecTBo cpefbl.

4.2 Tpn OuUEHKe aHTPOMOreHHON Harpy3kyM Ha peyHble 3KOCUCTEMbl HEO6-
XOAVMMO BbISIBUTb TpaHuLpl Mexay 061acTaMyM UX HOPMasibHOrO (DYHKLMOHN-
poOBaHUS M W3MEHEHHOTO (MoA B/MSHUEM Kakoro-mbo hakTtopa BO3Aein-
CTBMS). 3TO MNO3BOMSET OUEHWUTb pas/iniHble COCTOSHUA 3KOCUCTEMbl OT
€CTEeCTBEHHOr0 [0 aHTPONOreHHO TPaHCOPMUPOBAHHOIO, NPX KOTOPOM Mpo-
M30LW/N CYLLLECTBEHHbIE N3MEHEHUSA B COCTOSIHAN SKOCUCTEMbI.

4.3 Ipagauynn aHTPOMOreHHOW Harpys3ky ycTaHaBnvBaloT No pesyfbTa-
TaM OLEHKM COCTOSIHUSI PeYHbIX 3KOCUCTEM B 3aBMCMMOCTM OT CTENeHu KX
HapyLleHHOCTW, a TakKkKe Ha OCHOBE BbISB/IEHUA MNPUYUHHO-CNEACTBEHHbIX
CBA3ell Mexzy Bo34eiCTBNEM Ha BUOTY M ee OTKINKOM.

CornacHo P 52.24.661 w [1], [3] cOCTOSIHME PEYHbIX IKOCUCTEM MOXHO
YCNOBHO pas3fennTb Ha:

- eCTECTBEHHOE - He HapyLLUEeHHOe aHTPOMNOreHHbIM BO34eNCTBUEM;

- paBHOBECHOE - CKOPOCTb BHYTPMBOLOEMHbIX BMOXMMUYECKMX npouec-
COB BOCCTAHOB/IEHWUSI 3KOCUCTEMbI MpPEBLILIAET TEMMbl AHTPONOreHHbIX
HapyLLEHWiA;

- KPU3NCHOE - CKOPOCTb BHYTPUBOAOEMHbIX BMOXMMWUYECKMX MPOLECCOB
BOCCTaHOB/IEHUS1 3KOCUCTEMbBI HUXE TEMIMOB aHTPOMNOreHHbIX HapyLleHWi;

- KpUTMYeckoe - obpaTumas 3ameHa NPUPOAHbLIX IKOMOTMYECKMX CUCTEM
Ha M3MEeHEeHHble MO TPO(HOCTK, CanpPoBHOCT Y BUONOrMYECKON NPOAYKTUB-
HOCTN NPECHOBOAHbIE 3KOCUCTEMbI,

- kaTtacTpodmyeckoe - HeobpaTUMbI NPOLECC Nepexoaa NPecHOBOAHbIX
9KOCMCTEM B HOBOE COCTOsiHME MO TpodhHOCTW, canpobHocTn K 6uonornye-
CKOV NpOAYyKTUBHOCTW.

4.4 Knaccudukatopbl OLEHKN aHTPOMOTEHHON Harpysku Ha peyHble 3KO-
cucTembl pa3paboTaHbl HA OCHOBE CUCTEMAaTU3auMmM MHOFOMIeTHER PEXMMHON
nHcopmaumm NCH 0 COCTOSIHMM pPeyYHbIX 3KOCUCTEM Poccun, No3BO/stoLLEl
yyecTb BCE MHOroo6pasvie permoHasibHbIX 0COGEHHOCTEN KX (hopMUPOBaHUS
N OYHKLNOHNPOBAHUS.

B nepeueHb nokasateneli, N0 KOTOPbIM NPOBOAWNTCA OLEHKA W3MEHUYMBO-
CTW COCTOSIHUSI PEYHbIX IKOCUCTEM, BK/IHOYEHbI TakMe rmapoxmmuyeckme no-
KasaTesnu, Kak cofiepxaHve pacTBOPEHHOro B BOAE Kucnopoga, a3oT aMMo-
HWIHBIA, Broxmmuyeckoe notpebnenHne kucnopoga (BIKS), HedTenpoaykThl,
4
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KOTOpble YA0BNETBOPAIOT TPEOOBAHNAM MHTErPasIbHOCTM, HecneundmnyHOCTM
OTK/IMKa Ha BO3AEWCTBME, MUHUMM3ALMM 3aTPaT Ha M3MEepeHue, HaAEeXHOCTM
onpegenenus [5).

OueHKa W3MEHUMBOCTW COCTOSIHUSI PEYHbIX 3KOCUCTEM [AaeT BO3MOX-
HOCTb BbISIBUTb MHTEPBaSIbl KONebaHWa nokasartenei, npeBblleHne KOTOpbIX
NPUBOAUT K Mepexofy 3KOCUCTEMbI B [ipyroe cocTosiHue. pagauuu cocTosi-
HUS1 PEYHBIX 3KOCUCTEM MpuBefeHb! B 4.3.

JKocuCTEMbI, (DYHKLMOHMPYIOLLME B pPasHbIX COCTOSHUSAX, WCMbITbIBAIOT
pasHyl Mo YPOBHIO aHTPOMONEHHYIO Harpysky.

AHTpOMOreHHas Harpy3ka Ha pas/IMyHbIX y4yacTKax pPeku B OCHOBHOM
006yCcnoBMBaETCA MOCTYN/IEHNEM XMMUYECKUX BELLECTB C PEYHbIM CTOKOM C
pPacronoXeHHbIX BbILLE YHACTKOB.

4.5 OueHKy aHTPOMNOreHHoM Harpysku no AJiHe peku NpoBOAAT Ha OCHO-
BE aHa/iM3a MHOrOfIETHEN TMAPOSIOrMYECKO U TMAPOXMMUYECKOl MHAopMa-
umm CH Ha NyHKTax peXxuWMHbIX HabnoaeHWIA.

YuyacTkv peku BblOMPalT C YYETOM HaUIMUKA CTauMOHapHbIX MyHKTOB pe-
XUMHbIX HabnogeHnin CH, HepaBHOMEPHOCTVM aHTPOMOrEeHHOro BO3Aeli-
CTBUA W pas3nNnyHbIX (DU3MKO-reorpadmyecknx ycnoBuii yHKLNOHMPOBaHUSA
PEeYHbIX 3KOCUCTEM.

KoppekTnpoBka Bbl6Opa Y4YacTKOB pekn A5 OLEHKN aHTPONOreHHoM
Harpy3ky MOXeT ObITb NMPOBeAEeHa Ha OCHOBE aHa/In3a MHOFOMIETHEN PeXUM-
HO uWHdopmauun cornacHo Pl 52.24.633, P 52.24.643, P 52.24.661,
P 52.24.776 c y4eTOM OLEHKU:

a) CTerneHy 3arpA3HeHHOCTU M M3MEHYMBOCTU KOMMOHEHTHOro coctasa
BOZIHON cpefbl HAa Pas/iMyHbIX yYacTkax no AJIMHE pekw;

6) M3MEHUYMBOCTUN BGUOTMYECKMX MOKa3aTesneil COCTOSAHUS PEeYHbIX 3KOCU-
CTEM Ha OTAESbHbIX YyyacTKax peku;

B) M3MEHU/BOCTW COCTOSIHUA PEYHbIX SKOCUCTEM Ha Pas/IMYHbIX yHacTKax
peku.

4.6 OuEeHKY aHTPOMOreHHO Harpysku MNpoBOAAT MO MokasaTeno [onv
aHTPOMNOreHHOro BO3AeNCTBYA (onpesensemMoMy 3a Kaxablii rog no chopmyne
pacueta KoapuUMeHTa KOMMAEKCHOCTU cornacHo PO 52.24.643 n
P 52.24.661), nn60 NO 3HaYeHUAM MOAYyNs MNPUTOKA XMMUYECKUX BELLECTB
(@30T aMMOHWIHBIA, NErkookMcnsiemble opraHuveckue Bewectsa (JIOOB),
onpegensemble no BrK5Bogpl, u HedhTenpoayKThl).

[ons aHTpONoreHHoro BO3AENCTBMSA MMEET 3KOMOrMYecKuidi CMbICA, oLe-
HVWBAET yyacThe aHTPOMNOreHHol cocTasnswoweid B hopMUMpoBaHUM KOMMO-
HEHTHOro coctaBa BogHOW cpefbl (P 52.24.776) 1 paccunTbiBaeTCA Kak Ko-
3P HULMEHT KOMMIEKCHOCTU BOAbI NP pacyeTe yaenbHOro KoM6UHaTOpHOro
nHaekca 3arpssHeHHocTn Bogbl (YKN3B) (PO 52.24.643). AHTponoreHHas
Harpyska, onpezensiemasi no 4ofie aHTPOMOreHHOro BO3AeicTBus, obycnas-
NBaeTcA, B OCHOBHOM, 3arpA3HAOLLMMUN BELLeCTBaMMU.

OueHKa aHTPOMOreHHON Harpy3ky No 3Ha4YeHUsM Modyns NpUToKa XUMu-
yecknx BellecTB (a30T aMMOHUMiHbIA, JTOOB (no BIK5 Bogbl) u HedTenpo-
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[OYKTbl) yuuTbiBaeT BKIa, OpraHNYyeckmx U OGUOreHHbIX BELLECTB B XUMUYe-
CKWin cocTas BOApbL.

Xapaktep M3MeHUMBOCTU O6BLEMOB MPUTOKA PACTBOPEHHBIX XUMUYECKNX
BELLECTB Ha pas3/IMyHble YYacTKM pekn gaeT BO3MOXHOCTb OLEHUTb TpaHc-
hopmaLmio aHTPONOreHHONM Harpyskv Mo A/nHe UCCnefyemoro BoAoToka.

YC/MI0BHO aHTpOMNoOreHHasi Harpyska MOXET ObiTb «Masoi», «yMepeH-
HOWi», «KPUTUYECKOM», «BbICOKON» WU «OYeHb BbICOKOW» (P 52.24.776).

4.7 ina BblIbpaHHbIX YYaCTKOB pek NPOBOAAT pacyeT [0/M aHTPOonoreH-
HOro BO3fencTBusi cornacHo P 52.24.661, 06beMOB 1M MOAy/eil NpuToka Xu-
MWYECKMX BELLEeCTB W OLEHKY aHTPOMOreHHOW Harpysky Ha KOHKPETHbIX
yyacTKax peku.

3TO MO3BO/IUT BbIABUTL 3aKOHOMEPHOCTU (TEHAEHUMN) N3MEHYMBOCTU
aHTPOMNOreHHON Harpysku Mo AJIMHE peKkn U paHXupoBaTb BOAHble 3KOCUCTe-
Mbl MO CTEMEHWN WCMbITbIBAEMOI aHTPOMOreHHON Harpysku.

4.8 Tlpn OUEHKe aHTPOMOreHHON Harpy3kM Ha peyHble 3KOCUCTEMbI WC-
MOJIb3YIOT TaKne XapakTepPUCTUKN, Kak:

a) MOfasbHbI WHTEpBas1 3HAYeHWiA nokasaTteneid, NCNonb3yeMblX Npu
OLleHKe COCTOSIHWSA M @aHTPOMOreHHON Harpysku;

6) KpaTHOCTb MpEBbIEHNA NpefesibHO [ONYCTUMbIX KOHLUEHTpauuii
(NAK) 3arpasHAKLWMX BELLECTB;

B) AMana3oH MakcyMaslbHbIX 3HAYEHWI MoLyneil NpUToKa PacTBOPEHHbIX
XUMUYECKNX BELLECTB.

5 OueHkKa aHTPOMOreHHO Harpyskm

5.1 [InA OueHKN aHTPOMOTEHHOW Harpy3ku HeOOGXOAMMO UMETL:

a) MHOTO/IETHIO PEXUMHYI0 MHOopMauUmio 06 M3MEHUYMBOCTU TMAPOXU-
MMUYECKMX NokKasaTenieil COCTOSHNSA Y4acTKOB Pekn, MUCMbITbIBAKOLWMUX NPUHLN-
MUasibHO PasHyt0 aHTPOMOTEHHYIO Harpysky;

6) MHOTOMIETHIO PEXUMHYIO TMAPOOTNYECcKyo MHopMaLuuio 06 obbe-
Me CTOKa 3a rog, (BOA4HOM CTOKE) B MyHKTe HabAAeHWi;

B) KnaccmdmkKaTopbl OLEeHKN aHTPOMOreHHOM Harpy3ky Ha peyHble 3KOCK-
CTEMBI.

5.2 CTteneHb 3arpsa3HEHHOCTW BOLHOW cpefbl ONpefensioT COriacHo
PO 52.24.643 no MeToA4y KOMIMIEKCHOM OLEHKW, KOTOpPbIA NO3BONSET OLe-
HWUTb 3arpsA3HEHHOCTb BOAblI OAHOBPEMEHHO MO NepeyHio Haubonee perynsap-
HO onpegensemMbiXx WHIPeaMEHTOB W Mokasatenieil kavecTsa BOAbl M Kiaccu-
mumpoBaTb BOAY NO CTEMNEHN ee 3arpsA3HEHHOCTU.

5.3 OUugeHKy COCTOSIHUSA 3KOCUCTEM BbIOPAHHBIX YY4ACTKOB PEKWU MPOBOAAT
Mo N3MEHYMBOCTK:

- MOasIbHbIX MHTEPBA/IOB 3HAYEHWI KOHLEHTPAaLUA Takmx nokasaTenei,
Kak pacTBOpeHHbIV kucioposd, BIK5 K a30T aMMOHWIAHLIA € MCNOb30BaHNEM
knaccudpukaTopa, npuBefeHHoro B Tabnuue 1 cornacHo P 52.24.661,
P 52.24.776;

- CTPYKTYPHOIi OpraHusaummn v ypoBHS PasBUTUS MAAHKTOHHbLIX U 6eHTOC-
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HbIX COO6LEeCTB BOAHbLIX OPraHM3MOB MPU HaIU4yMnM PEeXUMHbIX rMapobuorsno-

TMYeCcKUX HabMIoAeHNn C UCNOoNb30BaHUEM KpUTEpUeB, MPUBEAEHHbIX B
PO 52.24.633, P 52.24.661, P 52.24.776.

Ta6nuya 1- Knaccugukatop COCTOAHMS PEYHbIX 3KOCUCTEM

Jdunana3oHbl MOgaNbHbIX MHTEPBasIOB 3HaYeHUIA

CocTosiHve MacCOBbIX KOHLEHTpauuii, Mr/gm3
3KOCUCTEMBI MUHUMaSIbHbIX J10OB asora
3HaYeHUiA pacTBo- no BIK5 aMMOHWIHOTO
PEHHOro KMcnopoaa
EcTtectBeHHOe Cs. 6,0 Or 0,580 1,0 MeHee 0,1
BK/THOM.
PaBHoBecHoe Ot 4,0 po 6,0 BK/tOu. Ot 1,0 80 2,0 Oor 01 po 0,5
BK/IHOM. BKJ/THOM.
KpusuncHoe Ot 2,0 po 4,0 skiou. Otr2,0004,0 Ot 0,580 1,0
BK/1KOY. BK/IHOU.
KpuTtunyeckoe Ot 1,0 go 2,0 Bk/tou. 01408070 Ot 1,0 go 3,0
BK/1HOY. BKJ/THOY.
KaracTtpodmyeckoe MeHee 1,0 Cs. 7,0 Cs. 3,0
5.4 OUuEeHKY aHTPOMOreHHOM Harpys3kM Ha OCHOBE 3HA4YeHWin AOMM aHTpo-

NOreHHoOro BO3A4elicTBUSA NPOBOAAT B CrieAyOLW el nocnenoBarteibHOCTH.

5.4.1 MHoroneTHne nccnefoBaHus nokasaam 060CHOBAHHOCTb MCMNOJIb-
30BaHMA 4719 OLEHKNW aHTPOMOreHHOW HarpyskM nokasatens [OAM aHTpomno-
reHHOro BO3J4ENCTBMA, 3HA4YeHMe KOTOpPOro OonpejesnsawnT No pesynbTatam
pacyeta YKN3B c ucnonb3oBaHneM 0653aTeNIbHOr0 nepeyvyHs Hambonee pe-
rynsipHo onpegensembix 15 HopMupyembix nokasatenein no P 52.24.643.

[ons aHTponoreHHoro Bo3gencteusi, D, %, oueHMBaEeT yyacTMe aHTpo-
NMOreHHOW cocTaBnswoweli B (hOPMMPOBAHUN KOMMOHEHTHOTO cocTtaBa abuo-
TWYECKOW YacTu 3KocucTeMbl. [aHHbIl nokasaTesb paccuuTbiBalOT B COOT-
BeTCcTBMU C P 52.24.661 no dopmyne

0 =~1-100, (1)

roe N-i- yncno vHrpeauneHToB, npesbiwatrwmnx MAokK;

N - obuiee 4ncio HOPMUPYEMbIX WHIPEANEHTOB, UCMOMb3YEMbIX MpU
pacuete YKM3B (nepeyeHb HOpMUPYEMbIX WHrpeaueHTOB npuseneH B P[,
52.24.643, nyHKT B.1).

MonyyaloT BbIGOPKM 3HAYEHWI MoKasaTens 0/ aHTPOMNOreHHoro BO3-
[eNcTBNS ANS KaxAoro yyacTtka peku. [onyyeHHble BbIOGOPKM AOMKHbI GbITh
JocTaTo4yHOo 60nblWKMKN (HE MeHee 6 NeT) u, NpPeAnoYTUTeNbHO, cTaTucTuye-
CKN O HOPOAHbLIMU.

5.4.2 BblgenswoT MoganbHblil MHTEpPBaa 3HAYEHWA 401U @aHTPONOreHHOro

7



P 52.24.819-2014

BO3EMCTBUS W OLEHVBAKT aHTPOMOrEHHYI0 Harpysky no KputepusiM, npuee-
[eHHbIM B Tabnuue 2. OAuH 13 cnocoGoB YCTAaHOBMEHUST MOAA/IbHBIX MHTEp-
BaU10B NPUBELEH B NPUMIOXEHUN A,

Ta6nuuya 2 - Knaccudmkatop OLEHKM aHTPOMOTEHHON HArpy3ku Ha peuHble
3KOCWCTEMbI MO [0/1€ aHTPONOreHHOro BO3AeicTBuS

MopanbHbli MHTEpBas 3HaYeHuit foNn

AHTpOMOreHHasa Harpyska o
aHTPOMNOreHHoro Bo3aencTeuns, %

Manas MeHee 30
YmepeHHasn Ot 30 go 45 sx/ou.
Kputnueckas Ot 45 po 55 BK/ou.
Bbicokas Ot 55 go 70 Bk/tou.
OueHb BbiCOKas Cs. 70
55 OugeHKy aHTPOMOreHHOWM Harpysky Mo MOAY/I0 MPUTOKA XUMUYECKUX

BELLLECTB NPOBOAAT B C/ieflytolLeli nocnenoBaTeslbHoCTy.

5.5.1 KonmyecTBO MEpeHECEHHOro BeLLecTBa 3a pacyeTHblii nepuog, G,
TbIC. TOHH, pPaccyYMTbIBAOT NPSMbIM METOLOM B cooTBeTCTBUN C P[] 52.24.508

no chopmyne
G=gW1C, Q

rae m- 4nUCio MHTEPBa/IOB PacyYeTHOro Nepuosa;
Wi - 06beM CTOKa BOApl 3a i-ii UHTEpPBa/T pacyYeTHOro nepuoaa, kM3,
Cl- cpepHsis KOHUEHTpauusa BellecTBa 3a i-ii MHTepBas1 pacyeTHOro ne-

pvoaa, mr/om3.

N3meHeHne copepxaHns B BOAHON cpefe JIOOB, a3oTa aMMOHMIAHOTO,
HepTenpoAyKToB Okas3biBaeT HeratMBHOE BO3AeicTBME, CMOCO6HOE Bbi3BaTb
HapyLUeHne CTPYKTYPHO-(YHKLMOHA/TbHBIX XapaKTePUCTUK COOBLLECTB BOAHbIX
OpraHn3MoB U1 YXy/LLIEHNE COCTOSIHUSA 3KOCUCTEMbI B LIESIOM.

5.5.2 PaccuntbiBalOT 3HaYEHUA MOAY/NA NPUTOKA XMMUYECKMUX BELLECTB
Ha KOHKPETHbIN y4acTOK PeKn 3a Kakablil rog,

Moaynb NpuUTOKa PacTBOPEHHbIX XMMUYECKUX BellecTs, M, T/km2, onpe-
AensaT no dopmyne

roe F - nnowaap Bogocbopa, Thic. KM2.

MonyyaloT BapuaLumoHHbIe PsAbl 3HAYEHWUI MOAYNs NpUTOKa HedTenpo-
[OYKTOB, a3oTa ammoHuiiHoro 1 JIOOB (no BIK5) u BbIAENAOT UX MOAa/IbHbIE
MHTepBastbl (CM. Npunoxenve A). [NA Kakgoro nokasarens U3 BCeX 3Hade-
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HUIA, NPEBbILAIWMX BEPXHIO TPaHuLy MOAAILHOTO WHTEPBANA, BbIAENSOT
MVHMMa/IbHOE W MakCMMaslbHOE 3HA4yeHusi. VIHTepBas 3TUX 3HauyeHuid (Mak-
CUMasIbHbIX 3HAYEHWUI MOAyNs NPUTOKA) CPABHUBAKT C KPUTEPUSIMU OLLEHKM,
npvBeAeHHbIMW B Tabnuue 3, U ONpeaensiloT aHTPOMOreHHyl Harpysky B
KOHKPETHOM MyHKTE PEKMU.

Wcnonb3oBaHue MoAynsi MpUTOKA XMMUYECKMX BELLECTB MO3BOMSET
CPaBHMBATb AHTPOMOTEHHYI HAarpysky Ha OTAE/IbHbIX yyacTkax pekuM C pas-
JIMYHBIMU 06BEMAMM BOAHONO CTOKAa U Nnolagsmu BogocGopa.

5.6 OLEeHKa aHTPOMOreHHOM Harpysku Mo A/IMHe BOAOTOKA, Kak Mo noka-
3aTesio JOMM aHTPOMNOTEHHOro BO3AEWCTBKS, Tak U N0 MOZY/H NPUTOKA XU-
MWYECKMX BELLECTB, NPOBOANUTCA B CriefyoLleli nociesoBaTeslbHOCTH.

Tab6nuua 3 - Knaccudukatop OLEHKM aHTPOMNOreHHO! Harpyskum Ha peuHble
3KOCUCTEMbI MO MOAY/0 MPUTOKA PACTBOPEHHbIX XMMUYECKNX BELecTB

AHTponoreHHas VMHTepBas MaKkCMMasibHbIX 3HAUEHWI MOyS NPUTOKA,
Harpy3ku T/KM2B rog
asora nooB HedbTeNPOAYKTOB
aMMOHUITHOTO (no BIIKYS)
Manas MeHee 0,05 MeHee 0,50 MeHee 0,05
YwmepeHHas Ot 0,05 go 0,10 Ot 0,50 go 1,00 Ot 0,05 po 0,10
BKMHOM. BKIHOY. BKIHOY.
Kputnyeckasn Ot 0,10 go 0,20 Ot 1,00 o 1,50 Ot 0,10 go 0,30
BKIHOY. BKIMHOY. BK/HOM.
Bbicokas Ot 0,20 go 0,30 Ot 1,50 go 2,00 Ot 0,30 go 0,50
BKIHOY. BKIMHOY. BK/HOM.
OueHb BbICOKast Cs. 0,30 Cs. 2,00 Cs. 0,50

®opMUpYHOT BbIGOPKM 3HAYEHWUIA 40NN AHTPOMOreHHOro BO3AENCTBMA U
MOZY/Iel MPUTOKA XMMWUYECKMX BELLECTB 3a KaxAblii rof 3a OfMHaKoBble
BPEMEHHbIE UHTEPBaUbI A1 KXKA0ro NyHKTa.

MpoBepsatT CTaTUCTUYECKYI0 OAHOPOAHOCTb BbIGOPOK 3HAYEHMIT Nokasa-
Tens ANns Kaxaoro nyHKTa Kak nokasaHo B NpuioxeHun b.

OLI,EHI/IBaPOT Hannymne unnnm OTCyTCcTBUE CTATUCTUYECKM 3HaAYUMbIX U3ME-
HEHWI aHTPOMOreHHOW Harpysku mexay GAVKaAWUMU MyHKTaMKu, 4TO NO3BO-
NSieT OUEHUTb W3MEHYMBOCTb aHTPOMOrEHHONM Harpysky Mo A/iMHe BOAOTOKA.
B cnyyae OTCYTCTBUSI TakMx U3MEHEHWIA AenatT BbiBOJ O PaBHOMEPHOW aH-
TPOMOreHHOl Harpy3ke Ha Mccnefyemblii y4acTok BOAOTOKa. Ecnu MyHKTbI
0XBaTblBalOT BECb BOAOTOK W aHTPOMOreHHasi Harpyska OT MCTOKa K YCTbHO
CTaTUCTUYECKN 3HAYMMO HE MEHSIeTCS, aHTPOMOreHHy Harpy3ky Ha Becb BO-
[OTOK CcYMUTalOT paBHOMEPHOW.

06 YCU/IEHUN aHTPOMOreHHOM Harpysku Mo ANMHE BOAOTOKA CyAsiT Mo
YBE/IMYEHMIO CpeAHero apuMeTMYECKOro B Crlydae OfHOPOAHbLIX BblGOPOK
WIn MefuaHbl B C/lyyae HeO4HOPOAHbIX BbIGOPOK 3HA4YeHWii nokasartenei
[0V aHTPOMOreHHOro BO3AENCTBMA W/MAM MOAYNsS MPUTOKA XUMMWUYECKUX
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BeLLEecTB B Gavkaiumx gpyr K Apyry NyHKTax, ec/in HAa060pOT - O CHUXEHUM
AHTPOMOreHHOW Harpy3ku Ha UCCNefyeMOM y4yacTKe.

57 MonyyeHHble pe3ynbTaTbl MNO3BONSAT MNPUOGIMKEHHO OLEHUTb
aHTPOMNOreHHY Harpysky Ha Yy4dacTKe peKku, PacnosioKEHHOM Mexay
uccnefyemMbiMy NyHKTamy B C/llyyae pPaBHOMEPHOM aHTPOMOreHHOW Harpysku,
a B c/lyyae HepaBHOMEPHOW - BblAeNWTb Y4acTOK, HAa KOTOPOM MPOVCXOAUT
€€ N3MeHeHue.

Pe3ynbTatbl MpakTUYecKoro WCMoNb30BaHUsA anroputMa npoBefeHus
OLEHKM aHTPOMOreHHOM Harpy3ku Ha OCHOBE 3HAY€eHWI [0/ aHTPOMOreHHOro
BO3AENCTBUS NpPMBEAEHbI Ha NpUMepe OTAE/NbHbIX yyacTkoB p. [[OH B
npunoxeHun I, NO 3HAYEHUAM MOAYNA MPUTOKA XMMUYECKUX BEeLLecTB - B
npunoxenun .
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MpunoxeHve A
(pekomeHayemoe)

BbigeneHne mogasibHOro MHTepBasia 3Ha4YeHWi nokasartenen

BblgeneHne MoAaNbHOIO MHTEPBa/ia 3HAYEeHW nokasaTenei, Mcnonb3y-
eMbIX MPW OLEHKEe COCTOSIHUSA PEYHbIX 3KOCUCTEM W aHTPOMOreHHON Harpysku
NPOBOAMTCA B CredytoLleil nocnenoBaTelbHOCTH:

Al PaHXvpoBaH/ne BapuauvOHHbIX PSAOB 3HAYEHWI nokasaTesneil.

A.2 MopcuyeT o6beMa BbIGOPKU (KONIMYECTBO 3HAYEHWUI MokasaTtens) n u
BblYMCNIEHNE cpedHero apudmetmyeckoro X . lMepef pacyeTom cpegHero
apvmMeTnyeckoro 13 psgoB 3HAYeHWld nokasaTeneli fOMKHbI ObiTb yaaneHbl
aHOM&JTbHO BbICOKME WM HU3KME 3HAYEHWS, MOSIB/IEHNE KOTOPbIX MOXET
6bITb CBAA3aHO TOJMILKO C rpyobiMM OWMBGKaMn Npu MonyvyeHun KHdopmauum
cornacHo P[, 52.24.622.

A.3 pynnmpoBKa 3HaYyeHWii BapuaLMOHHOIO psija OCyLLecTBASEeTCS Ha
OCHOBE UCMO/MIb30BaHMS CTaHAAPTHONO OTK/IOHEHWS, O, Kak ONTUMaslbHOM
WMPVHbI MHTepBasia. PacueT wara rpynnupoBKM 3HAYeHWn NpoBOAWTCS MO
thopmyne A.1, nn6o no chopmyne A.2

IS (x.-x)2
A=+l e , npn N>30, (A1)
| n-1
n
I (xr 7(2
a =z lzln— , Ipu1 n<30, (A.2)

roe X| - i-oe 3HaueHWe nokasaTesnisi BbIGOPKY,

X - cpefHee apuMeTUyecKoe 3HauyeHuii nokasaTens BbIGOPKY,

n - KO/MYEeCTBO 3HAYEeHWli nokasatens B BblOOPKeE.

[NonyyeHHoe 3HaYeHne NpUHMMAaEeTCA Kak Lar rpynnupoBKNA AaHHbIX.

A. 4 OnpegeneHue rpaHvy, UHTEpPBa/IOB (MUHUMaslbHas M MaKCUMaslb-
Has) BapvauvMoHHOro psga. paHuubl MHTEpPBaUIOB NPUBOAATCA C TOYHOCTbIO
Ha oOWH pa3psafg 6osblle, Yem 3Ha4yeHue nokasatens (To ecTb, ecnu 3Hadve-
HVMEe nokasartens onpefeneHo € TOYHOCTbi A0 0,1, rpaHvubl UHTEPBaUIOB
nprBOAATCA € TOYHOCTbLIO A0 0,01).

MuHUManbHas rpaHuula nepBoro MHTepeasa Intinin paBHa HavMeHbLIEMY
3Ha4YeHuUo BbIGOPKM Xnin cornacHo dhopmyne

IntImin =X nin (A.3)

[Nsi nonyyeHns MakCUMasIbHOM rpaHuUbl NepBoro uHTepBasia Intinmax k
1
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ero MWHUMasbHOW rpaHuue npubaBnsieTca cTaHfapTHOE OTK/AOHeHWe no
dopmyne
Intlmax = Xnin+ o. (A.4)

MuHMManbHaa rpaHuua BTOPOro MHTepBana Int2min oTnmMyaeTtcs oT Mak-
CMManbHOW NepBOro MHTEpBasa Ha BeAUYMHY mirt U paccunTbiBaeTcs Mo
dopmyne

Int mn —Xnn+ o + mjnt. (A. 5)

OnpejgeneHve rpaHul, MHTEpBasoOB OCYyLLeCcTBAAETCA [0 Tex nop, noka
MakcumMasnbHas rpaHuLa ovyepefHOro MHTepBasia He MPeBbICUT MakcuMasb-
HOe 3HauyeHue nokasaTtens B BbiOOpKe.

A.5 PacnpegeneHue 3HayeHuli nokasaTtesiei no yCTaHOBMEHHbIM MHTEp-
Banam.

MHTepBan, B KOTOPbIA nonagaeT HaumboNbluee KOMMYECTBO 3IHAYEHW,
ABNAeTCA MofasbHbIM. [NA OUEHKM ero rpaHuy, MCcnosb3ylT dakTuyeckoe
MWUHUMANbHOE W MaKcMMasbHOEe 3Ha4YeHUsa nokasaTens, Bowejlwne B pac-
YyeTHble TpaHuuUbl MOJasibHOro MHTepBasna. [na ypo6cTBa BbigeNeHUs MoO-
[anbHOro MHTepBasa paf pacnpefesieHns npeacTaBnsalT rpaduyeckn B Bu-
[e rucTtorpammbl 4YacTtocTeli, rge no ocu abcuucc OTKNaAbiBalT 3HavyeHus
rpaHuL, MHTEPBAJIOB M HA WX OCHOBAHWUMW CTOAT MPAMOYrO/IbHUKW, BbiCOTA KO-
TOPbIX MPOMOPLMOHANbHA YaCTOCTAM.

Mpumep - BapuauMoHHbIN pAg 3HAYEHUI KOHLLEHTpauMm azoTa aMMOHUAHO-
ro B BogHow cpege p.[loH (r. KoHCTaHTUHOBCK) 3a nepuog ¢ 1980 no 2012 roabl
cocTonT M3 119 3HauyeHumit oT 0 go 0,55 mr/gm3 PaccuMTaHHOe cTaHgapTHoe
OTK/NOHeHne cocTasngeT 0,12 mr/am3 Mcnonb3ys ero B KavyecTBe LWara rpynnu-
POBKM AaHHbIX, NoslyvyaeM NATb MHTEPBA/IOB C rpaHMLaMym B COOTBETCTBUM C
Tabnmueii A.l.

B nepBblii HTEpBan € pacyeTHbIMU rpaHuyamui oT 0 go 0,120 mr/ gm3 nona-
[aeT Hambosbluee KOMYeCcTBO 3HauyeHun (66 u3 119 unm 55,5%). MuHumanbHasi
KOHLEHTpauMsa asoTa aMMOHWAHOIro, nonaBllas B Hero, paBHa 0Mr/am3 makcu-
ManibHas - 0,12 mr/ gm3 Takum 06pas3oM, HalAeHHbI MOAaslbHbI MHTepBa O/
asoTa aMmMOHuIiHOro coctTaensdeT oT 0 go 0,12 mr/am3 n BrIoYaeT B cebs 55,5 %
BCEX 3Ha4YeHW BapnaLoHHOr o psaja.

Ta6bnnuya A.1 - PacnpefeneHve 3Ha4eHWn KOHLUEHTpauMm azoTa aMMOHUIAHOIO
no nHTepsanam (p. oH, r. KOHCTaHTMHOBCK)

Howmep nHTepsana 1 2 3 4 5
PacyeTHble rpaHuLbl MHTEPBa/IOB 0- 0,121- 0,242-  0,363- 0,484-
BapuaLUVoHHOro psaa, mr/gm3 0,120 0,241 0,362 0,483 0,604
dakTuyeckne rpaHuLbl 0-0.12 0,13- 0,25- 0,40- 0,49-
nHTEpBasos, Mr/gm3 ’ 0,24 0,34 0,48 0,55
Uncno 3HayYeHnin nokasarens B
WHTEpBane 66 32 14 5 2
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MpuMep rMcTorpamMmmMbl YacToCTel KOHLEHTpauuii a3oTa aMMOHWIAHOTO B
Bofe p. [oH Ha yyacTke Y I. KOHCTAHTMHOBCK MOKasaH Ha pucyHke A.1.

012 024 034 048 055

PucyHok A1 - TucTorpaMMbl YacTOCTEN KOHLLEHTpauuii a3ota aMMOHMIAHOTO
B Boge p. [oH (r. KOHCTaHTMHOBCK)

13
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MpunnoxeHne b
(o64a3aTenbHOE)

OnpegeneHne cTaTUCTUYECKON OQHOPOAHOCTM BblIOOPOK 3HAYEHUIA
nokasartenen ONA OUEHKM aHTPOMNOreHHOW Harpysku

OueHKy aHTPOMOreHHOW Harpy3ku NpoBOAAT MO TakMM nokasaTenisim, Kak
[0NS1 @aHTPOMOreHHOro BO3AENCTBUA W/ MOAY/b MPUTOKA XMMUYECKUX Be-
wecTB. OnpepeneHne CTaTUCTUYECKOW OLHOPOAHOCTW PALOB 3HAYEHMI no-
Kasarenei O/ OLEHKM aHTPOMOreHHON Harpy3ku MpuBOAWTCHA Ha mpumepe
[0 aHTPOMNOreHHOro BO3AENCTBMSA U NPOBOAUTCA B Cnefylollel nocneno-
BaTe/IbHOCTW.

B.1 [na Kaxporo nyHkTa HabnwgeHwii cocTaBnsawT pabouyto Tabnuuy
Ha OCHOBE [aHHbIX MO nporpamMme pacyeTta AaHHbiX YKW3B, BkiovaloLyto
CTeneHb 3arpsi3HEHHOCTU 1 3HAYEHNE JOMN aHTPOMNOreHHoro Bo3aeiicTams, D,
3a Kaxgbii rog (tabnuua B.1). Pagbl HabnwaeHuin gosmkHbl 6biTb AOoCTaTOY-
HO 60NblWMMK (He MeHee 6 NeT), a BbIOOPKM 3HAYEHUIA AONM aHTPOMNOrEHHOIO
BO3AECTBUSA, NPEeANOYTUTENBHO, CTATUCTUYECKU OOHOPOAHLIMM.

Ta6nuuya B.1 -XapakTepucTuKuU 3arpsi3HEHHOCTM BOAbl Pa3/INYHbIX yyacT-
KOB peKm

YyacTok peku YyacTok peku
log (NyHKT Habnoaernii A) (NyHKT HabnaeHwnin b)
CreneHb [ona aHTponorex- CreneHb [onsa aHTponoreH-
3arpsi3HEHHOCTVN  HOTO BO3AEWCTBUSA,  3arpsi3HEHHOCTMW HOro BO3JeicTBuS,
BO/bl % BO/bI %

B.2 lMpoBepka CTaTUCTUYECKON OAHOPOAHOCTU BbIGOPOK 3HAYEHWI Mo-
kasarens [0/ aHTPONOreHHOro BO3AeNCTBUA /15 KaXKO0ro yyacTka peku.

[na oueHkn cTaTUCTUYECKOW OAHOPOLHOCTU 3HAYEHWA A0NM aHTpono-

FeHHOro BO3[EeiCTBMSA NPOBOAAT aHasiM3 MOSYYEHHON COBOKYMHOCTU MO KO-
adppmumeHTy Bapuaumn, Cv, %, [6], KOTOpbI paccunTbIBAOT MO hopmysie

- 0,
c, . cT-100% ®.1)
X
rage X - cpegHee apucmeTmyeckoe BbIGOPKN 3HAYEHWUIA JONN aHTPOMOrEeHHO-
ro Bo3geicTams.
CpegHee apndmeTMyeckoe ¥ CTaHZapTHOE OTK/IOHEHWE paccuMTbIBAKOT

Mo OGLLENPUHATLIM CTaTUCTUYECKM dhopmynam (CM. MpuoXeHue A).

OugeHKy OfIHOPOAHOCTM BbIGOPOK 3HAYEHWIA 0NN AHTPOMOreHHOro BO3-
Aelictemsa Mo 3HaveHuo Cv NpOBOAAT NO criefylowum rpagauusam [7]:

- MeHee 17 % - abCoOTHO OAHOpPOAHaS;
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- 0T 17 % po 35 % - JocTatovyHO oAHopoAHas;

- 01 35 % 80 40 % - HepocTaTtOYHO OA4HOPOAHAS;

- 0T 40 % no 60 % - HeogHoOpoAHas;

- cBblWwe 60 % - abCoMOTHO HEOAHOPOAHAS.

B.3 AnropuT™M aHanM3a BbIGOPOK 3HAYEHWIA 101N aHTPOMOreHHOro Bo3aeii-
CTBVSI C pa3/IMYHON CTEMNEHbI OAHOPOAHOCTY NPEeACTaBNEH Ha pucyHke B.1.

PucyHok B.1 - Cxema aHa/m3a BbIGOPOK C Pas3/IMyHON CTENEHBIO
0HOPOAHOCTK

B.4 na panbHeiwero aHansa ¢ npuMmeHeHnem t-kputepus CTblogeHTa
ONs NapHbIX 3aBUCUMbIX BbIOOPOK TPEOYTCA abCOMOTHO M A4OCTAaTOYHO Of-
HOPOZHblE BbIGOPKM.

[nsa HepocTaToOYHO OAHOPOAHBLIX M HEOAHOPOAHBLIX BbIGOPOK PEKOMEH-
[yeTcs npoaHasM3MpoBaTth BbIOOPKY HA Ha/smune npomMaxoB (CU/IbHO OTW-
YaloLKMXCa 3HaYeHuit) n oueHutb Cv BbIGOPKM 3HaYeHwn D nocne ucknoye-
HVS MpoMaxoB. AGCOMKOTHO HEOAHOPOAHbIE BbIOOPKM aHaM3NPYTCA C UC-
Nonb30BaHWEM KpUTepus BUKOKCOHA AN 3aBUCUMBIX BbIGOPOK.

B.5 Hanmume npomaxoB B BblIGOpKE 3HaYeHWin D ougHMBaKOT MO KpuTe-
puio VpeuHa [8]. Ons 3TOro BbIGOPKY PaHXMPYOT OT MUHUMAa/IBHOMO 3Haye-
HUS K MakcumasibHOMY. Kputepuin Acbakt onpegenstoT no doopmyre

w 4 x" (B2)

rae Xml u Xn - HavmGonbluMe 3HauYeHus NnokasaTesisl B BbIGOPKE.
3atem JidercpaBHMBAETCS C Tab/MuUHbIM 3HAYeHueM Kputepusi, Jirem

npueBeAeHHbIM B Tabnuue B.1. Ecim 06beM BbIOGOPKM 3aHMMAET MPOMEXY-
TOYHOE MOJIOKEHNE MeXAy NPUBEAEHHbIMU B Tabnuue B.1, ncnonb3yot Kpu-
Tepwii gns 6onbliero n. Hanpumep, gns aHanms3a BblIOOPKW, COCTOALLEN U3

15
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15 BapuaHTOB, NpUMeEHSIT Jileqy paccuuTaHHbii ana n=20 (1,3 npu p<0,05
n 1,8 npu p<0,01). PekomeHayeMblii ypoBEHb 3HaUYMMocTh p<0,05.
Ecnn Jidpato. > Jiteop, TO HyneBas runotesa He NoATBEPXAAETCA, T. €.

pe3ynbTaT - OWWBOYHbIA, N OH AO/MKEH OblTb MCKIOYEH Npu AanbHeilwel
06paboTke pe3ynbTaTtoB Hab/AEHWIA.

B.6 [OnA OuUEeHKM CTaTUCTMYECKN 3HAYUMbIX OT/IMUMA B nokasaTernsix,
onpeensowmx aHTPOMNOreHHyY0 Harpysky Ha y4acTku BOLOTOKa, fiexalive
Mexay uccnefyembiMy MyHKTamu, O4HOPOAHbIE BbIGOPKM 3HAYEHWIA O0NN aH-
TPOMOreHHOro BO3AENCTBUA 3a WAEHTUYHblE BPEMEHHbIE WHTEepBa/ibl COMO-
CTaBNAIOTCA C UCMNOMb30BaHeM t-kputepuss CTblofeHTa 15 NapHbIX 3aBu-
CMMbIX HabnoaeHuin [9]). Hyneeas runotesa (HO) npegnonaraeT, yTo pasHuua
MeXy reHepasibHbIMW napaMeTpaMu CpaBHUBAEMbIX COBOKYMHOCTEW paBHa
HY/I0 1 pas3nuumsa mexay HabnwpaeMbiMy nokasarensMum HOCAT He cucTema-
TUYECKWA, a CryvaiiHblii xapakTep. AnbTepHaTuBHas runotesa (Hi) npegno-
naraet, 4to Mexay nokasatensMu B CpaBHMUBaEMbIX MYHKTaX NPOSBASOTCA
cucTematuyeckme CTaTuCTUYECKM 3HaUYMMble OT/INYUS.

[na cpaBHeHMs BbIOOPOK HEOOXOAUMO  paccunTatb  t-Kputepuii
CTblofeHTa A1 NapHbIX 3aBUCUMbIX HabMOAeHWd, CpaBHUTL €ero ¢
TEeopeTUYeckuM Tab/MYHbIM 3HAYEHMEM W cAenaTb BbIBOL O Ha/MuUM Wan
OTCYTCTBUM CTATUCTUYECKW 3HAUUMBIX OT/INYMIA.

BbluncneHnne 3HaveHus kputepus CTblofeHTa tc\r ocyliecTBnseTcs no

cthopmyne
(B.3)
roe d - cpegHee apudhMeTnyeckoe pasHoCTeli Mex/y COOTBETCTBYHLLMMM

nokazatensMu (3a OAMH 1 TOT XXe rof) B CPaBHMBAEMbIX MyHKTAX;
Sa- cTaHgapTHasi olMbKa pasHOCTel nokasaTeneil.

CpefaHee apuMeTUUECKOe pasHOCTel Mex/ay COOTBETCTBYHLMMU Mo-
KazaTensAMU BbIUUCNSAETCA Mo hopMy e

(6.4)

rae n' - Ko/AMYecTBO Map 3HauYeHwid nokasatens,
X, yi- 3HaueHus nokasatens D B nyHkTax A u B.

CraHpapTHas owmbka pasHoCTel nokasaTesneli BblumcnseTcs no doopmyne

roe Sd- ctaHaapTHOE OTK/OHEHWE BblGOPKM pa3HOCTel nokasarteneii.

CraHOapTHOe OTK/IOHEHWe BbIGOPKM pasHOCTEN nokasaTesieil BblUWCs-
eTca no copmyne

16
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Z(d-d
S (n. _1} (5.6)

roe (n-1) - uacno cteneHell cBo6obl, K ANa onpefeneHns tTep (cm.Tabnmuy
B.2)

3HaueHus t-kputepus CTblogeHTa, tTep npu p<0,05 ans BbIGOPOK 06b-
emMom He 6onee 20 neT npuBefeHbl B Tabnuue B.2. PekomeHayembiii ypo-
BEHb 3HAYMMOCTM He Hmke 0,1<p<0,05. [N BbIOOPOK 6OsbLIETO 06beMa
3HayeHns tTe NpU pas/nyHbIX YPOBHAX 3HAYMMOCTU NPUBEAEHbI B CNPaBOY-
HbIX Tabnuuax [9], [10]. Ecnm Mdak<’eop, TO HyneBas rvnotesa NpuHUMaeTcs,
B NMPOTMBHOM C/lyyae NPUHUMAETCA a/lbTepHaTUBHAS.

[N oueHkM HanpaBneHWs W3MEHEHWA COMOCTaBAATCS CcpegHue
apudmeTyeckne 3HavyeHns BbIGOPOK Nokasatesneld, N0 KOTOPbIM NMPOBOAMTCS
OLeHKa aHTPOMOreHHOW Harpysku B Gavkaiwmx Apyr K gpyry nyHktax. Ecmm
3HayYeHVe cpefHero apudIMeTUYEcKoro rnokasaresisi BblLLEPACNONOXEHHOIO
Mo TEYEHWIO PEKN NyHKTA MPeBbILAET 3Ha4YeHne cpefHero apnthMeTUHeckoro
HIKepacnoNIOKEHHOro NyHKTa, TO aHTPOMOreHHasi Harpyska yBennymMBaeTcs,
ecnm Haob0pOoT- CHUXAETCS.

B.7 Ons OueHKN CTaTUCTUYECKU 3HAYMMbIX OT/IMuUMIA B nokasartensix,
onpefensiowmx aHTPOMNOreHHY0 Harpysky Ha yyacTku BOAOTOKa, fiexaive
Mexay — uccnefyembiMu  MyHKTamy,  HEeOOHOPOAHble M abCosTHO
HeoJHOpOAHble  BbIGOPKM  3HAYEHWA  nokasarenein  3a  UAEHTWYHble
BPEMEHHbIE WHTEPBa/Ibl COMOCTaBSAIOTCA C MWCMO/b30BaHWEM KpUTepus
BusikokcoHa A1 napHbIX 3aBUCKUMbIX HabmogeHnin [11]. Hynesasi runoTesa
(HO npepgnonaraeT, 4TO pas3mMuns Mexay HabngaembiMy MokasaTensmm
HOCAT CrlyyaliHblil XapakTep, a anbTepHaTuBHas (H) - cucTemaTnyeckuii
xapakrep.

Pabouvas Tabnuua (Tabnumua B.6) npu  MCMOMb30BaHUWM  KpUTEPUS
BunkokcoHa 3anosiHsaeTca cnepyowymM o6pas3om:

a) ANS KaKOO0ro roga BblUUCASIOT BENIMUMHY M3MEHEHWs nokasaTtens (<
mMexay nyHktom A (X)) v nyHktom B (yj). Mapbl HabnogeHwin, KoTopbiM
COOTBETCTBYET HyfieBOe W3MEHEHWe, CnefyeT WCKIIUATE U3  aHasmsa,
COOTBETCTBEHHO YMEHbLUVB Ha eAUHULY 06EM BbIGOPKM;

6) BbIYNC/IEHHbIE W3MEHEHMSI YMNOPSALOYMBAIOT MO BO3PACTAHUIO WX
abconoTHOM BenuuuHbl (63 yyeTa 3Haka) W HYMEpylT Tak, 4TOoObl
HavMeHblUas pa3HOCTb nojsyyuna nepsblid  padHr, R. OpAuHaKkoBbiM MO
BE/IMYMHE Pa3HOCTSIM MPUCBaMBAKOT OAWH W TOT e paHr, BbIYMC/IEHHbIA  Kak
cpefHee Tex MeCT, KOTOpble OHW 3aHUMAIOT B YNOPALOYEHHOM PALY;

B) MOJyYEHHbIM paHraM npucBaMBalOT 3HAaK B COOTBETCTBUM C
HanpaBfiEHWEM  U3MEHEeHWs 1 noJjlydaloT  3HakoBbli  paHr  (Rz)
OTpULATENbHBIN MPU YMEHBLUEHUW W NMONOXUTENBHBIA NPY YBENUYEHNN;

) BbIYUCASIOT CYMMY 3HAKOBbIX PAHrOB \n/pakr  OTAENbHO  A/1A
NOMIOXMTENbHBIX PAHTOB W OTAENbHO ANA OTpuLaTenbHbIX No hopmyne
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Wct>aKr_:_1ZRz (B.7)
=

roe n' - KOMMYecTBO nap 3HavyeHuii nokasarens;

Rz- 3HaKOBbI paHr N3MEHEHMs NoKasaTesnei.

«TUNWUYHBIM COBUIOM» CUUTAETCA CyMMa npeobnajarmx no 3Haky
PaHIoB, «HETUMWNYHLIM CLBUIOM» - PEeAKMX MO 3HaKy PaHroB.

0) MEHbLUYI0 U3 ABYX CYMM pa3HOCTel («HETUMWYHbIA CABWUr») 6e3 yueta
eé 3Haka MCMnonb3ylT B kayecTBe (DaKTUUECKN YCTAHOB/IEHHON BENYMHBI
Yaek- CpaBHMBAIOT MOJyYEHHY0 BenuyuHy Videkr Ansa nNpUHATOrO YpPOBHSA
3HAYMMOCTM P M YMcna NapHbIX HabnogeHnii N\ KoTopoe 6epyT 6e3 HyneBbIX
pasHocTeli, ¢ Kputepmem WTEP, npueBefeHHbiM B Tabnuue B.3. TMpu Vider <
WTep npuHMMaeTca runotesa H1, B NPOTMBHOM cnyvae - HO. PekomeHayeMblli
YPOBEHb 3HAYMMOCTU He HuxKe p<0,05.

Tabnuua Bb.6 - Mapbl 3HauYeHWii Nnokasatens gns pacyerta Yydar

3HayeHve nokasartens Pa3HocTb o
o PaHr name- 3HakoBbIl
lop 3Ha4eHunit no-

(B nyHkTE A) y B(B nyHkTe B) KazaTens HeHus, R paHr, Rz

[Onsa konnyectBa nap HabnwpeHuin n'>25 KPUTUYECKME 3HAYEeHUs!
KpuTepua BunkokcoHa MOXHO onpefenutb no dopmyrne
W =I'I_'-(,[I_'_'_|-_9_C\_ n'(ny1)(2n4yl)
24
roe n' - KONMYecTBO Nap 3HauYeHwWin nokasartene,
g - BeNMuuHa, 3aBucallas OT MPUHATOrO YPOBHA 3HauMMocTu p (npu
p<0,05 g=1,96, npu p<0,01 g=2,58) [9].

b.8 Cornacysacb c pesynbtaramy npuMeHeHus t-kputepusa CTblogeHTa
W KpuTepusi BunKokcoHa, [eNnawT BbIBOL O Ha/M4MM WM OTCYTCTBUM
CTATUCTMYECKN  3HAYMMbIX  U3MEHeHWi i  nokasateneli, N0  KOTOPbIM
onpeaensitoT aHTPOMOreHHY Harpysky, Mexay Onvmkailummu nyHKTamu Mo
[ONVHEe BOAOTOKa. B cnyyae OTCYTCTBMA TakMx M3MEHEHWI fenaloT BbiBOA, O
pPaBHO aHTPOMOreHHON Harpy3ke Ha nccregyemblii y4acTok.

0N OueHKM HanpaBfeHMs W3MEHEHUI COMOCTaBASATCS 3HaYeHUs
MeavaHbl  BbIOOPOK MokasaTeneli, Mo KOTOpbIM MPOBOAMTCS  OLEHKA
AHTPOMOreHHOW Harpyskyn B OGAMXaAWMX Apyr K Apyry nyHkTax. Ecnm
3HauyeHMe MejuaHbl MokasaTens BbILEepPacrosIOKEHHOIO N0 TEYEHU PEKM
MyHKTa MNpeBblaeT 3HauyeHue MefuaHbl HWKEepPacnosOXEHHOro MyHKTa, TO
aHTPOMOreHHasi Harpyska yBesimuMBaeTcs, ec/ii Ha06opOT - CHMKAETCS.

Mony4yeHHble pesynbTatbl MNO3BOMAKT  MNPUOMAMKEHHO  OLEHUTb
AHTPOMOreHHY Harpy3ky Ha y4acTKe peku, pPacrnosIOKEHHOM Mexay
uccnefyemMbiMy NyHKTamy B C/lyyae pPaBHOMEPHOW aHTPOMOreHHOW Harpysku,
a B C/lyyae HepaBHOMEPHON - BbIAENNTb y4acTOK, Ha KOTOPOM MPOMCXOAUT
eé n3MeHeHve.

(6.8)
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TabnnyHble 3HaYEeHUS KpUTepmes, NUCNONb3YEeMbIX MpU
CTaTUCTMUYECKON 06paboTKe AaHHbIX

Tabnuua B.1 - TeopeTuyeckue 3HaveHusa kputepua MpsuHa JieQpns pas-
JINYHbIX YPOBHEW 3HAYMMOCTU P

KonnuecTBo 3HaueHwui
nokasatens B BbIOOpKe, N

1

2

3
10
20
30
50

Kputepuit Awmnpu ypoBHe 3HAYMMOCTMK O

meHee 0,05

2,0
2,8
2,2
15
1,3
12
11

meHee 0,01

3,0

Tab6nvua B.2 - TeopeTuyeckne 3Ha4YeHUs KpUTepUS
YPOBHEN 3HAYNMMOCTM P 1 Yncna cteneHein ceoboabl K [10]

0,2
1,6377
1,5332
1,4759
1,4390
1,4149
1,3968
1,3830
1,3720

1,363
1,3562
1,3502
1,3450
1,3406
1,3360
1,3334
1,3304
1,3277
1,3253

01
2,35340
2,13180
2,01500

1,943
1,8946
1,8596
1,8331
1,8125

1,795
1,7823
1,7709
1,7613
1,7530
1,7450
1,7396
1,7341
1,7291
1,7247

0,05
3,182
2,776
2,570

2,4460
2,3646
2,3060
2,2622
2,2281
2,201
2,1788
2,1604
2,1448
2,1314
2,1190
2,1098
2,1009
2,0930
2,08600

p MeHee
0,02 0,01
4,540 5,840
3,746 4,604
3,649 4,0321
3,1420 3,7070
2,998 3,4995
2,8965 3,3554
2,8214 3,2498
2,7638 3,1693
2,718 3,105
2,6810 3,0845
2,6503 3,1123
2,6245 2,976
2,6025 2,9467
2,5830 2,9200
2,5668 2,8982
2,5514 2,8784
2,5395 2,8609
2,5280  2,8453

0,005
7,458
5,597
4,773
4,316
4,2293
3,832
3,6897
3,5814
3,496
3,4284
3,3725
3,3257
3,2860
3,2520
3,2224
3,1966
3,1737
3,1534

3,7
29
2,0
1,8
1,7
16

tTep onsa pasnnyHbIX

0,002
10,214
7,173
5,893
5,2070
4,785
4,5008
4,2968
4,1437
4,024
3,929
3,852
3,787
3,732
3,6860
3,6458
3,6105
3,5794
3,5518

0,001
12,924
8,610
6,863
5,958
5,4079
5,0413
4,780
4,5869
4,437
4,178
4,220
4,140
4,072
4,0150
3,965
3,9216
3,8834
3,8495
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Tabnuua B.3 - TeopeTuyeckne 3HauveHuss kputepus BunkokcoHa Wieap
(ABYCTOPOHHWIA KpuTepwuiA) npn p<0,05

Yucno nap HabnoaeHwid W'Ep Uuncno nap HabnoaeHni W—ﬁp
6 1 16 31
7 3 17 36
8 5 18 41
9 7 19 47
10 9 20 53
u 12 21 60
12 15 22 67
13 18 23 74
14 22 24 82
15 26 25 0]
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MpunoxeHwne I
(cnpaBo4HOe)

OueHKa aHTPOMOreHHOW Harpysku no AsiMHe pekn LoH Ha ocHOBe
3Ha4YeHUn JONN aHTPOMOreHHOro BO34eNCTBUA

1 [ns OueHKM aHTPOMOreHHOM Harpy3ku Ha pasfinyHble yyactku p.JoH
BblOpaHbl MyHKTbI: . KOHCTAaHTMHOBCK, CT. Pasgopckas v r. PocToB-Ha-[oHy.
XapakTepucTtvkM MyHKTOB HabnaeHuidi npusedeHbl B Tabnuue 1. Ans
aHanM3a mcnosib3oBaHa MHpopmaums 3a nepvog ¢ 1999 no 2012 rogpl.

Tabnuua N1 - XapakTepucTukn MyHKTOB HabnogeHunin nognanHe p. JoH

MyHKT Habnogeruii  PaccTosiHne OT YCTbS, KM Mnowaap Bogocbopa, Tbic. KM2

r. KOHCTaHTMHOBCK 207 257
cT. Pasgopckas 151 378
r. PoctoB-Ha-[JoHy 44 421

.2 TMpou3BoauTcA pacyeT 3HAYEHWI OO0MN aHTPOMOreHHOro BO3Zel-
CTBMS1 32 Kakablli rof, B MyHKTaxX HabnogeHuiA. PaccumMTaHHble 3HAYeHus no-
Kazarens npveegeHsl B Tabnvuyax .2 - 4.

Tabnuua .2 - XapakTepucTuku kadectsa Bogbl p. [JoH B nyHkTe I. KOH-
CTaHTUHOBCK

Konuuectso MHrpeaneHToB
[ons aHTpono-

Fon CreneHb YUUTbIBAEMbIX KOHLeHTpaum . oo BO3€l-
3arpsA3HEHHOCTN BOAbI npu pacuyete KOTOpPbIX npe- cTBYS. %
YKN3B BblwatT NAK '
1999 OueHb 3arpsisHeHHas n 5 45
2000 3arpsi3HeHHas n 4 36
2001 3arpsi3HeHHas n 4 36
2002 3arpssHeHHas 12 4 33
2003 3arpsAsHeHHas 13 6 46
2004 3arpsi3HeHHast 13 6 46
2005 3arpsisHeHHas 13 6 46
2006 3arpsasHeHHas 13 6 46
2007 3arpsasHeHHasn 13 5 38
2008 OueHb 3arpsasHeHHas 13 7 54
2009 3arps3HeHHas 13 6 46
2010 3arpsi3HeHHas 13 6 46
2011 3arps3HeHHas 13 6 46
2012 3arpsasHeHHas 13 5 38
CpepgHee apudhmeTnyeckoe 3HaueHne nokasarens 43,0
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Tabnuua lM.3-XapakTepucTukyn Kkayectsa Bofabl p. loH B NyHkTe cT. Pas-
Aopckas

KonnuecTtBo wHrpegneHTos
Jona aHTpono-

CreneHb YUTbIBAEMBIX KOHLeHTpaLmn
loa 3arpsA3HEHHOCTM BOApI ynpm pacuete KOTLc||)p|,|)E) nLF';e- ,FCI,ZHVIHC(;FI;)MHBO‘;;
YKN3B BbiwatoT MAK '

1999 [paAsHasA n 7 64
2000 3arpsasHeHHas n 5 45
2001 Cna6o 3arpsi3HeHHasi 1 4 36
2002 3arpsisHeHHasi 12 6 50
2003 OueHb 3arpsisHeHHas 13 7 54
2004  OueHb 3arpasHeHHas 13 7 54
2005 OueHb 3arpa3HeHHas 13 6 46
2006  3arpsasHeHHas 13 6 46
2007 3arpsasHeHHas 13 6 46
2008 OueHb 3arpsasHeHHas 13 8 62
2009 OueHb 3arps3HeHHas 13 7 54
2010 3arpsisHeHHas 13 6 46
2011  3arpssHeHHasd 13 6 46
2012  3arpsasHeHHas 13 5 38

CpenHee aputmeTmyeckoe 3HaveHve nokasarens 49,1

Ta6nuya .4 - XapakTepucTukn KadyecTBa BoAbl p. JOH B NyHKTe I. PocToB-
Ha-JoHy

Konnyectso WHrpegneHToB
Jona aHTpono-

ron CreneHb YUUTbIBAEMbIX KOHLEeHTpaLmn [eHHOMO BO3-
3arpsA3HEeHHOCTN BOApI npu pacuete KOTOpbIX MpeBbI- peiicTaus, %
YKIN3B warot MAK
1999  T'pAsHas 12 9 75
2000 TpsasHas 12 7 58
2001  IpssHaA 13 9 69
2002  TIpsasHas 12 7 58
2003  [psasHas 12 9 75
2004  TIpsizHasA 12 6 50
2005  [pAsHaa 12 6 50
2006  OueHb 3arpA3HeHHas 12 7 58
2007  TIpaAsHaa 13 7 54
2008  [IpssHasA 13 9 69
2009  OueHb 3arpsisHeHHas 13 9 69
2010  OueHb 3arpsA3HeHHas 13 9 69
2011 [pA3HaA 13 9 69
2012  TIpssHasA 13 8 62
CpegHee apudmeTnyeckoe 3HavYeHve nokasarens 63,2
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.3 AHaNn3 Ha OQHOPOAHOCTb AN Kakaol BbIGOPKM pacCUMTaHHbIX 3Ha-
YeHuii 40NN aHTPOMNOreHHOro BO3AENCTBMSA NMPOBOAAT MO KoadhuumeHTy Ba-
puauuu, no BenMyMHEe KOTOPOro AenaeTcs 3ak/ioyeHue O CTerneHn OfHOPOoJ-
HOCTM COrflacHO NpuioXxeHuto b.

Pe3ynbTatbl aHann3a Ha 0AHOPOAHOCTL BbIOOPOK 3HAYEHWI nokasartesns
[ONV aHTPOMOreHHOro BO3AENCTBMA Ha pasHbiX yyacTkax no anvHe p. [oH
npeactasneHbl B Tabnuue I.5.

Tabnuua I.5- XapaktepucTmka BbIGOPOK 3HAYEHWIT 40N aHTPOMNOreHHOro

BO34ENCTBMA Ha pasHbIX yyacTkax p. [JoH
MyHKT HabnogeHnin  CpepgHee apudp-  CTtaHgapTHoe  KoadhhmumeHT CreneHb ofgHO-

MEeTUYeCKoe 3Ha-  OTK/IOHeHue,  Bapuauuun, % poAHoCTN

yeHwuii D, % % BbI6OPKM
ABCOMIOTHO
r. KoHCTaHTUHOBCK 43,0 5,8 13,4 0AHOPOAHASA
cT. Pasgopckas 49,1 JocTtartoyHo
+7,9 18,5 0AHOpOAHaAS
r. PoctoB-Ha-[loHy 63,2 +86 200 JocTaroyHo
ofHopoaHasn

.4 QNS OUEHKN aHTPOMOrEHHON Harpy3kn B KOHKPETHOM MyHKTe Hab/o-
[EHWIn No [0/se aHTPOMOreHHOro BO3AENCTBUSI BbIAENAT MOAASIbHLIA WH-
TepBasl 3HAYEHWi nokasaTesisi, CPABHMBAIOT €ro C KPUTEPUAMU, MPUBELEH-
HbIMK B Tabnunue 2 1 genatwT BbIBOA O Harpyske.

Mo anuHe p. IOH aHTPOMOreHHasi Harpy3ka MeHsSIeTCsl OT YMEpPEHHol Ao
BbicOKoI (Tabnuua I.6).

Tabnuua I.6 - AHTpoONoOreHHas Harpyska no nokasaTesito 4O/IM aHTpono-

FeHHOro BO3JENCTBMS Ha pasHbIX yyacTkax p. [oH

Mopa/ibHbIA MHTEpPBaN 3Ha-

MyHKT HabnogeHwniA YeHuiA 4ONM aHTPOMOreHHoro
BO3€elicTBuUS, %

YacTocTb, AHTpoOnoreHHas
% Harpyska

YMepeHHas ¢ nepexo-

I. KOHCTaHT/HOBCK Ot 45 fo 46 57

[IOM B KPpUTUYECKYIO
cT. Pasgopckas OT 46 o 50 50 Kputnyeckas
r. PocTtoB-Ha-[JoHy Ot 62 o 69 43 Bbicokasi

5 OueHka CTaTUCTUYECKN 3HAUYMMbBIX OT/IMYNIA MeEXAY 3HAUYEHUAMU Bbl-
GOpOK MoKasaTensl, pacCuUUTaHHbIX ANsi MYHKTOB T KOHCTAHTMHOBCK W
cT. Pasgopckas npuBoamTCst HKe. [MOCKO/bKY MOMYyYEHHbIE BbIOOPKM 3Hade-
HUIA 4ONW @HTPOMOTrEHHOrO BO34ENCTBMS abCOMIOTHO M AOCTATOYHO OAHOPOA-
Hbl (Tabnuua .5) 4ns X cpaBHEHUSI UCMOJb3YHOT t-KpuTepuii CTblogeHTa.

CornacHo npunoxeHuto b Heo6xoaMmo paccunTatb e[ cpaBHEHNA
BbIOOPOK 3HAYEHWIT AONN aHTPOMOreHHOro BO3AENCTBUSI B NyHKTax. [pome-
XXYTOUHblE AaHHble ANna pacyeTa {d&T npuBeaeHbl B Tabnuue I.7.

23



P 52.24.819-2014

Tabnuua [.7 - TpomexyTouHble faHHble A15 pacyeTa \daT (B nyHKTax
r. KoHcTaHTMHOBCK 1 CcT. Pasgopckas)

3HaueHvie nokasaresns D B nyHkTe

Howmep Pa3HocTb 3Haue- KBagpar pasHocTy 3Ha-
napb! foa 1 58:2;%14' Crékl;,:?'(p'y?)p- HWiA Nokasatens D ueHuii nokasatenst D

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

n 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

CpefHee 3HauyeHMe pasHOCTe 3HaueHwil nokasatenss D pasBHo -6,07,
CyMMa KBapaTOB pasHOCTel 3HayeHuid nokasatens D coctaBnsieT 534,93.
Mo gaHHbIM, NpefcTaBfieHHbIM B Tabnuue .7, paccunTbiBalOT CTaH4apTHYHO
OLWNOBKY pa3HOCTen 3HayeHuin D n cTaHgapTHOE OTKIOHEHME BbIGOPKM pas3Ho-
cTein 3HaveHuii D no chopmynam B.5 n B.6

o 53493 Lo
14-1

* oy 1-171
d Vi4
dakTnueckoe 3HaueHne kputepusi, dd@ coctaBnsieT

chakt 6,07 3’54
171
TeopeTuyeckoe 3HavyeHue KpuTtepus, tTep npyv ypoBHE 3HAYMMOCTU
p<0,05 1 uncne creneHeli ceo6oabl k=13: tTe&p=2,16 (cm. Tabnuuy B.2).
Takum obpasom, 3,54>2,16, 10 ecTb Mad>Teop, crnefoBatesibHO, NPUHK-
MaeTca anbTepHaTMBHAaA ruMnoTesa O Ha/IMYuM CUCTEMATUYECKUX CTaTUCTU-
YeCKM 3HaAYMMbIX OT/IMUUIA MeXAy reHepasibHbIMK napameTpaMy cpaBHUBae-
MbIX BbIGOPOK 3HAYEHU [JOMM aHTPOMOreHHOro BO3AEWCTBMA. Y4acTok
p. [lOH, pacnonoXeHHbIN mexay . KOHCTaHTUHOBCK K CT. Pa3gopckoit ncnbl-
TbiBA€T HEpPaBHOMEPHYIO aHTPOMOreHHY Harpysky no Aosie aHTPOnoreHHoro
BO3aelicTBuA. oCKoNbKy cpegHee apnMeTnyeckoe 3HavyeHne oM aHTpo-
NOreHHOro BO3AENCTBMNS B MyHKTe CT. Pasgopckas npeBbillaeT aHasIorMyHyo
BENIMYNHY B NyHKTE . KOHCTAHTWMHOBCK, MOXHO 3aK/1l4uUTb, UYTO HA AAHHOM
yyacTke aHTpOrnoreHHas Harpyska Bo3pacTtaeT Mo A/MHe BOA4O0ToKa.
.6 OueHka CTaTUCTUYECKN 3HAYUMBIX OT/IMYMIA MEXAY 3HAYEHUSAMU Bbl-
60pOK Nnokasarens, paccunTaHHbIX 4151 NYHKTOB CT. Pasgopckas w r. Poctos-

t
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Ha-[loHy NpuBOAWTCS Hke. OCKO/IbKY MoslyYeHHble BbIGOPKU 3HAYEHUI [0-
JIN @aHTPOMOTEHHOTO BO3AENCTBUSA LOCTATOUHO OAHOPOAHLI (Tabnuua IM.5) ans
UX CPaBHEHUS UCMO/b3YIOT t-kpuTepuii CTbloAeHTA.

CornacHo npunoxeHuto b Heo6xoaMmo paccuutath laKTans cpaBHEHWSI
BbIGOPOK 3HAYEHWIA [0/IM aHTPOMNOreHHOro BO3AENCTBUSA B MyHKTax. [Mpome-
XYTOYHbIE AiaHHble AJ1si pacyeTa tcr npuBefeHsl B Tabnvue I.8.

Tab6nuua .8 - [NpoMexyToyHble AdaHHble Ans pacyeta \q&T (B NyHKTax
cT. Pasgopckas u r. PoctoB-Ha-[oHy)

Howep BHSqume nokasarens PD B NyHKTE Pa3HOCTL 3Ha- Keagpar paso-
- log Cr. Pasfopckas I. POCTOB-Ha- YeHWii Nnokasa-  CTW 3HaAYeHuii no-
ap %)) JOony () Tens D kazatensi D
1 1999 64 75 -11 9,88
2 2000 45 58 -13 131
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
n 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

CpefHee 3HauyeHWe pasHoCTeli 3HayeHwii nokasartenss D paBHo -14,14;
CyMMa KBafpaToB pasHocTel 3HaveHuii nokasatens D coctaBnser 1231,71.
Mo gaHHbIM, npefcTasfieHHbIM B Tabnuue I.8, paccuMtaHHble Mo  hopmy-
nam B.5 n B.6 cTaHgapTHas owwmnbka pasHocTel 3HayveHuit D n ctaHgapTHOe
OTK/IOHEHME BbIGOPKM pa3HocTeli 3HaveHuii D paBHbl 9,73 1 2,60, cooTBeT-
CTBEHHO.

dakTnyeckoe 3HauveHuwe KpuTepus, Idaxr coctasnsieT 5,43. TeopeTuue-
CKOe 3HayeHue Kputepusa tTep npu yposHe 3Haummoctu p<0,05 un uncne cre-
neHen ceoboppl k=13 paBHo 2,16 (cm. Tabnuuy B.2).

Takum o6pasom, 5,43>2,16, To ecTb ldaiHreop, cnegoBaTenbHO, NPUHK-
MaeTcsa asibTepHaTUBHaA runotesa O Ha/MyMM CUCTEMAaTUYECKUX CTaTUCTU-
YECKV 3HAUYMMbIX OT/IMUMIA Mexzy reHepasibHbIMW napameTpamy cpaBHuBae-
MbIX BbIGOPOK 3HAYEHWIA [0NM aHTPOMOreHHOro BO3AENCTBUA. Y4acToK
p. [JOH, pacnonoxeHHblii Mexay cT. Pasgopckoii u r. PocTtoB-Ha-[JoHy ucnbl-
TbiBAeT HepaBHOMEPHYIO aHTPOMOreHHYI0 Harpysky ro Aosie aHTPOMNoreHHoro
Bo3gelicTBua. C y4yeToMm TOro, YTO 3HAYeHWe cpefHero apudMeTU4ecKoro
3HaueHun D B nyHkTe r. PocToB-Ha-[l0HY MpeBbILaeT aHaNorMyHy0 Bennyu-
Hy B MyHKTEe CT. Pa3gopckas MOXHO 3aK/oyWThb, YTO Ha JaHHOM y4acTke aH-
TpOMoreHHass Harpyska Bo3pacTtaeT no A/IMHe BOAOTOKA.
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MpunoxeHue [
(pekomeHpyemoe)

OuyeHka aHTpOI'IOFeHHOVI Harpys3km no rnokasartesito moaynsd
npuTOKa XMMNYECKUX BELLECTB Mo A/inHe pekn [JoH

[0.1 Ona oueHKM aHTPOMOreHHOM Harpyskv no MOAY/0 NpUTOKa pPacTBo-
PEHHBIX XUMUYECKMNX BELLECTB Ha pPasnunyHble y4acTku p. [JOH BbiGpaHbl Te Xe
MYHKTbI, YTO ¥ B NpunoxexHun B (cm. Tabnuuy B.1). Ana oueHkn ucnonb3osa-
Ha mHhopmauus 3a nepuog ¢ 1999 no 2012 rogbl O coAepXaHun B BOAHOM
cpege asota ammoHwuiiHoro, JTOOB (no BIK5S) n HedhTenpoaykToB, a Takke
JaHHble 06 06bemax BOAHOro CTOKa.

[.2 OueHka aHTPOMOreHHOM Harpy3ku No MOAY/0 MPUTOKa PacTBOPEH-
HbIX XMMUYECKUX BELLECTB NPOBOAMTCA B COOTBETCTBUM C 5.5.

[na pacyeta cpefHeErofoBbIX 3HAYEHWI KOHLUEHTpauuii AaHHble Npeg-
BapuTe/IbHO aHa/M3MPYIOT Ha Ha/IM4Me NPOMaxoB COracHO NpUIoXeHuo b.

[JaHHble no 3HayeHusiM Mopynel MpuTOKa XUMUYECKUX BeELLeCcTB Ha
MyHKTbI . KOHCTaHTUHOBCK, CT. Pasgopckas u r. PocTtos-Ha-[loHy npuBefeHbl
B Tabnuuax 4.1 - 4.3.

0.3 1ns oueHKM aHTPOMOreHHOW Harpysky B KOHKPETHOM MyHKTe Habso-
JEHWIA Mo MOoAy/Mo NPUTOKA XMMUYECKMX BELLECTB BbIAENSAOT MOAASIbHbIA UH-
TepBas 3HaYeHWi nokasarens.

Ta6nuua A1 - Mogynm nputoka PacTBOPEHHbLIX XMMWUYECKMX BELLECTB B
MyHKTe T. KOHCTaHTMHOBCK

Moaynb NPUTOKA XMMUUECKVX BELLECTB, T/KM2B rof

log 100B asoTa aMMOHUIMHOTO HedpTenpoaykToB
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

MpumeuaHne - lpoyepk 03Ha4aeT OTCYTCTBME AaHHbIX, MO0 Masioe KONYECTBO.



Tabnuua A.2 -

nyHKTe cT. Pasgopckas

fog

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

P 52.24.819-2014

Mogaynn nputoka pPacTBOPEHHbLIX XUMUYECKUX BELLECTB B

Mogaynb NpUTOKa XMMWUYECKMX BELLECTB, T/KM2B rof,

1o0oB
0,150
0,122
0,081
0,088
0,130
0,151
0,237
0,154
0,128
0,143
0,126
0,159
0,103

a3oTa aMMOHWUIHOIo

0,013
0,090
0,010
0,015
0,013
0,012
0,019
0,014
0,005

HedhTenpoayKToB
0,008
0,004
0,004
0,004
0,005
0,007
0,008
0,005
0,006
0,003
0,003
0,004
0,002

MpumeyvaHune- Npoyepk 03HAYaET OTCYTCTBME AaHHbIX, MO0 Masnioe KOIMYECTBO.

Ta6nuya 4.3 - Moaynu nputoka pacTBOPEHHbIX XMMUYECKUX BellecTB B

nyHkte r. Poctos-Ha-[JoHY

log

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

Mogay/nb NPUTOKA XMMUYECKUX BELLECTB, T/KM2B rog,

NnooB
0,177
0,126
0,141
0,141
0,191
0,186
0,245
0,235
0,122
0,123
0,096
0,101
0,192
0,197

a3oTa aMMOHUIAHOTO
0,020
0,014
0,010
0,011
0,007
0,002
0,004
0,005
0,005
0,006
0,005
0,004
0,006
0,002

HedoTenpoayKToB
0,006
0,005
0,006
0,007
0,006
0,008
0,012
0,006
0,004
0,002
0,002
0,002
0,003
0,001

[nsa kaxporo nokasartesisi U3 BCEX 3HAYEHWIA, MPEeBbIALWNX BEPXHIOH
rpaHuLy MOoAanbHOro WHTepBana, BblAeNAT MUHMMAa/IbHOE W Makcumasb-
HOe 3HauyeHus. VIHTepBan 3TUX 3HavyeHuii (MakCMMasibHbIX 3Ha4YeHuii mMoayns
npuTOKa) CPaBHMBAKT C KPUTEPUSAMU OLLEHKU, MPUBEAEHHbIMU B Tabnuue 3, n
onpeaensitoT aHTPONOreHHY Harpy3ky B KOHKPETHOM MYHKTE Peku.
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Mo gnuHe p. loH aHTpONOreHHas Harpy3ka no nputoky JIOOB u HedTe-
NPOAYKTOB OLEHMBAETCA Kak Manas, a no NpuMTOKy aszoTa aMMOHUIHOro KO-
nebnetcs oT Masoil Ao ymepeHHon (Tabnuua A.4).

Ta6nuuya [.4 - AHTponoreHHasl Harpyska no nokasaTtesito MOAyNs NpuToka
XUMUYECKNX BELLLECTB Ha pa3sHbIX yyacTkax p. [loH

MTyHKT AHTpOMOreHHas Harpyska
HabroaeHWi NooB aszoTa aMMOHUIAHOTO Hed)TenpoayKToB
r. KoHCTaHTUHOBCK Manas Manas Manas
Manas ¢ nepexofom B
ct.Pa3gopckas Manas Manas
AP YMEpPEHHY10
r.PocToB-Ha-[oHy Manas Manas Manas

0.4 AHanu3 Ha OfHOPOAHOCTb BbIGOPOK pacCUMTaHHbIX 3HAYEHUI MOfy-
neil NpMToKa XMMUYECKMX BELLECTB MPOBOAST AN1A KaxAol BblI6OPKM MO KO-
appuuneHTy Bapuauuu, No BeMUYMHE KOTOPOro AenaeTcs 3akyeHune o
CTeneHn 04HOPOAHOCTU BbIGOPKU COrNacHO NpuIoxeHuto b.

PesynbTatbl aHanu3a npeacrtaenieHsbl B Tabnuuye A.5.

Tabnuua [A.5 - XapaktepucTvka BbIGOPOK 3Ha4YeHWid MoAynein npuToka
pacTBOPEHHbIX XMMUYECKNX BELLECTB Mo AsivHe p. [oH

[yHKT CpenHee apudp-  CrangaptHoe — KoaddmupeHT CreneHb
Hab/oEeHNIA METUYECKOe 3Ha-  OTK/MOHeHMe  Bapuauum,%  OOHOPOLHOCTU
yeHnin M T/km2B  Bblbopku M BbIGOPKM
rog, T/KM2B rog,
JI00B (no BrK5

JocrarouHo

r. KOHCTaHTMHOBCK 0,169 +0,050 28 OHOpOHaAS

c1. Paspopckas JocraroyHo

0,136 +0,040 29 OfHOpOHaS

r. Poctos-Ha-[oHy JocraroyHo

0,162 +0,050 29 OfHOpOaHas

A30T aMMOHMIAHBII

HepocrarouHo

r. KOHCTaHTMHOBCK 0,011 +0,004 39 oaHopOzHas

cT. Pazgopckas JocraroyHo

0,012 40,004 35 oHOpOaHas

r. Poctos-Ha-[loHy ABCOMTHO
0,007 +0,005 69 HeOAHOpOaHaS

HecarenpoyKTbl

ABCOMKOTHO
r. KOHCTaHTVHOBCK 0,005 +0,003 67 HeoaHOpOaHas
cT. Pa3gopckas HepocrarouHo

0,005 +0,002 11 onHopoaHas

r. PoctoB-Ha-[loHy ABCOMOTHO
0,005 40,003 61 HeOAHOpOaHaS
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[.5 OnpepeneHne cTatMCTUYECKUX KPUTEPUEB A/19 COMOCTaB/IEHNS Bbl-
60pOK Ha Ha/Muve WM OTCYTCTBME CTATUCTUYECKM 3HAYMMbIX OT/Mumin. Co-
rNacHoO JaHHbIM, nNpefcTaBfieHHbIM B Tabnvue [.5, cpaBHeHne BbIGOPOK 3Ha-
YEeHWIn MoZyneit npuToka:

- NOOB cniepyeT OCYLWECTBAATL C NpUMeHeHneMm t-kputepua CTblogeH-
Ta, NMOCKOMNbKY BbIOOPKM A0OCTATOYHO OAHOPOAHbI;

- a3oTa aMMOHWIAHOTO B MyHKTe I. POCTOB-Ha-[0oHY 1 HedhTENPOAYKTOB B
NyHKTax r. KOHCTaHTUHOBCK U T. POCTOB-Ha-[JoHy abGCOMOTHO HEOAHOPOAHbI,
NMo3TOMYy WX CpaBHEHME [O/MKHO OCYLLECTBIATLCA MO KPUTEPUIO BUIKOKCOHA;

- a30Ta aMMOHWIHOTO B NyHKTe . KOHCTaHTMHOBCK 1 HedITENPOAYKTOB B
NyHKTe CT. Pasgopckas HefocTaTtoyHO OAHOPOAHbLI AJ151 CPaBHEHWSA M0 KpuTe-
pvto CTblofieHTa, NO3TOMY 41 HAX NPOBOAWTCSA AONOMHUTENbHBIA aHan3 Ha
Ha/IMymne NPoOMaxoB COrMMacHO MPUIOKEHWIO B, Npu UCKTHYEHUN KOTOPbIX Bbl-
60pKa AaHHbIX MOXEeT CTaTb AOCTAaTOYHO OAHOPOAHON. Pe3ynbTaTbl Nposep-
K1 BbIGOPOK Ha Ha/IMYMe NPOMaxoB 3HaYeHWin NpuBeLeHbl B Tabnvue [.6.

Tabnuua 0.6 - CtatucTuyeckne xapakTepucTUKU NPOBEPKU BbIGOPOK 3Ha-
YeHWn MoLynei NpuToKa XMMUYECKUX BELLECTB Ha HanyMe npomaxos

CraTnucTnyeckme XapakTepucTMKM BbIGOPOK 3HAYEHWI KOHLEHTpaLuii

a3oTa aMMOHWIHOTO (. KOHCTaHTMHOBCK) HedpTenpoaykToB (cT. Pasgopckasn)
n=10 n=13
xn+1 = 0,018 mr/gm3 xn+1 = 0,008 mr/gm3
xn= 0,015 mr/gm3 xn= 0,008 mr/am3
a=0,004 mr/gm3 a=0,02 mr/gm3
\bakT=0,75 \bakT=0

Mpn ypoBHe 3HaunmMocTn p<0,05 kputepuin Jiep npn =10 paseH 1,5, a
npu nN=13 paseH 1,3 (Mcnonb3yeTcs KpuTepwid Jiiep npu n=20, cm. B.5), cne-
JoBaresibHO, Hynesas rmnoTesa 06 OLWMBOYHOCTY pe3yfibTara U UCKTIoYEeHUN
KpaiiHeil BapuaHTbl U3 BbIOGOPKM He NPUHUMMAETCA HW B OAHOM M3 paccmoT-
PEHHbLIX Crly4aes.

Takvm 06pa3om, BbIGOPKM 3HAYEHWn MOAyfnein nmpuToka asoTa ammo-
HUAHOTO B MyHKTE I. KOHCTAHTMHOBCK W HeddTenpoAyKTOB B MyHKTe CT. Pas-
[opckas He cogepXxaT MPOMaxoB, KOTOpble MOXHO 6bl10 Obl UCKIOUUTBL, W
CUMTaOTCA HEOAHOPOAHbIMU. CTaTUCTUYECKUA aHa/IM3 Takoi BbIGOPKM A0/-
XEH OCYLLECTB/IATLCA C MPUMEHEHNEM KpUTepus BunKokcoHa.

[.6 ConoctaBneHne BbIGOPOK 3HAYEHWI MOy MPUTOKa XUMUYECKUX
BELLEeCTB NPOBOAMTCA C MPUMEHEHMEM BbIGPaHHLIX CTATUCTUYECKUX KpuTe-
pves (cMm. [.5) n anroputMy, nNpuBefeHHOMY B NPUIOXKEHUN b.

MpomexyToyHble AaHHble pacyeTa Makr1na cpaBHEHUS1 BbIOOPOK 3Haye-
HUiA Mmogynei nputoka JTOOB B nyHKTax . KOHCTaHTMHOBCK ¥ CT. Pasgopckast
npeacTasneHsl B Tabnuue [.7; Ans nNyHKTOB CT. Pasgopckas u r. PocToB-Ha-
[ony - BTabnuue .8.
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Ta6nuua [.7 - TpoMexyToyHble gaHHble Ana pacyeTa {daf (B nyHKTax
r. KOHCTaHTMHOBCK 1 CT. Pa3sgopckas)

Ho- 3HayeHve mogayns nputoka JIOOB, Ksapgpart
T/KM2B 10 PasHocTb
Mep roa i) 3HaueHUi pasHocTu
napbi r. KoHcTaHTu- cT. Pasgopckas NoKazATENS 3HaYeHun
HOBCK (x ) (}//) nokasarens
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
1 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 - - -

n pnmevyaHue - ﬂpot—lepK O3Ha4daeT OTCYyTCTBUE AaHHbIX, NIM60 Masioe KoMmM4ecTBo.

CpefHee 3HayeHne pa3HOCTel 3HA4YeHWl Mnokasarens MOAyns npuToka
XUMUYECKMX BewecTB paBHO 0,0299; cymma KBagpaToB pasHOCTElN 3HauYeHwui
nokasarensa coctasnset 0,0082. Mo gaHHbIM, NpeacTaB/ieHHbIM B Tabnuue
0.7, paccuntaHHble no dopmynam B.5 n 6.6 cTaHgapTHas ownbka pasHo-
cTell 3HavyeHwnih D n cTaH4apTHOE OTKNOHEHWEe BblGOPKM pa3HOCTEN 3HaYeHui
D paBHbl 0,0260 1 0,0072, COOTBETCTBEHHO.

dakTnyeckoe 3HauveHune Kputepus, [dar cocTaBnseTt 4,12. TeopeTude-
CcKoe 3HauyeHue kputepus tTep npu ypoBHe 3HaymmocTtu p<0,05 u uyucne cre-
neHen ceoboabl k=12 paBHO 2,18 (cm. Tabnuuy B.2).

Takum obpasom, 4,12>2,18, To ecTb Ll Teop» cnepoBaTesibHO, NPUHU-
MaeTcs afibTepHaTMBHAaA runotesa O Ha/iuyunm CUCTEMATUYECKUX CTaTUCTU-
YeCkM 3HaYMMbIX OT/IMYMIA MexXAy BblOOpKamMy 3Ha4YeHwWii Mogyns npuToKa
NOOB. CneposatesnibHO, Ha yyactke p. [OH 1. KOHCTaHTMHOBCK - CT. Pas-
[opcKasi peyHasi 3KoCUCTeMa MWCMNbITbIBAET HEPABHOMEPHYIO aHTPOMNOreHHYo
Harpysky no mogynto nputoka JIOOB.

C y4yeTOoMm TOro, 4TO 3HayeHMe cpegHero apndMeTMHecKOro 3HavyeHuin
moayns nputoka JTOOB B nyHkTe r. KoHcTaHTMHOBCK (0,166 T/KM2 B rop)
npeBbilaeT aHalorMyHyl0 Be/IMUYNHY B NyHKTe CT. Pasgopckas (0,136 T/km2 B
rof) MOXHO 3aK/lo4YnTb, YTO Ha AAHHOM y4yacTKe aHTPOMOreHHas Harpyska
CHWXaeTcA no A/siMHe BOAOTOKA.
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Ta6nuya [.8 - TpoMexyToyHble AaHHble Afa pacyeTa tdar (B MyHKTax
cT. Pasgopckas n r. PoctoB-Ha-[oHy)

3HaveHve mopynsa nputoka JIOOB, Keagpar
Howmep rog T/KM2B rog, PasHoCTb pa3HOCT
napbl 3HaYeHuin no- o
cT. Pasgopckaa  r. PoctoB-Ha-[JoHy Kaszarens 3Ha4eH11
(*) (W) rnokasaresns
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
n 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 . :

MpumeyaHune - MNpoyepk 03HaUaeT OTCYTCTBUE AaHHbIX, MO0 Manoe KONMYecTso.

CpegHee 3HauyeHme pasHOCTel 3HayeHWi nokasartens MoAyns npuToka
XUMUYECKMX BelecTB paBHo 0,0233; cymma KBagpaToB pasHOCTEl 3HauyeHwui
nokasatens coctasnset 0,0242. Mo faHHbIM, NpeAcTaB/ieHHbIM B Tabnuue
0.8, paccuutaHHble no dopmynam B.5 n B.6 ctaHgapTHas owunbka pasHo-
cTein 3HayeHuli moayns nputoka JIOOB u cTaHfapTHOE OTKNOHEHWE BbIGOp-
KN pa3HOCTeN 3HauyeHwnii nokasaTens paeHbl 0,0449 1 0,0124, cOOTBETCTBEHHO.

dakTnyeckoe 3HauveHune kputepus, !dexr coctaBnset 1,87. TeopeTude-
CKOe 3HayeHue KpuTepus tteoP MPU ypoBHe 3HaummocTn p<0,05 u uyucne cre-
neHeli ceoboabl k=12 paBHO 2,18 (cMm. Tabnuuy B.2).

Takum obpasoMm, 1,87<2,18, To ecTb ldad<"eop, crnepoBaTesibHO, NPUHU-
MaeTcs HyneBas runoTtesa 06 OTCYTCTBUWM CUCTEMATUYECKMX CTATUCTUYECKM
3HAUYUMbIX OTANYMIA Mexay BblbopkaMu 3HauveHuii mogynsa nputoka JIOOB.
CnepoBartesnibHO, Ha y4dactke p. [oH cT. Pasgopckas - . PocTtoB-Ha-[oOHY
peyHas aKkocucTeMa UCNbITbIBAET PABHOMEPHY aHTPOMOreHHYI Harpysky no
mMogayno nputoka JIOOB.

0.7 ConoctaBneHne BbIOOPOK 3HA4YeHMIA MOAyNen nputoka asoTa am-
MOHWAHOrO OCYLLECTBASAETCH C UCMNOMb30BaHNEM KpUTepus BuakokcoHa (Cm.
[.5) cornacHo npunoxeHuto b.

MpomexXyTouHble gaHHble pacyeTa MdaTans cpaBHEHMs BbIOOPOK 3Ha-
YeHWii moaynen nNpuToka azoTa aMMOHWIHOrO B NMyHKTax r. KOHTCTAHTMHOBCK
n cT. Pasgopckaa npegctassieHbl B Tabnuue [.9; ana nyHkToB cT. Paspgop-
ckaa u r. PoctoB-Ha-[loHy - B Tabnuuye f.10.

a
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Ta6nuuya 4.9 - MpomexyTouHble AaHHble ans pacyeta \W/jakT (B myHkTax
r. KOHCTaHTUHOBCK 1 CT. Pasgopckas)

3HauyeHne mogyns npuToka aso-
AY p Pa3HocTb

Homep ron Ta aMMOHWIAHOTO, T/KM2B rof, sHaveHui PaHr nsme-  3HaKoBblIl
napb! r. KoHCTaHTu- CT. Pa3fop-  [oxazatens HeHna,R paHr, Rz
HOBCK (X,) ckas (y,)

1 2003 0,010 0,013 0,003 55 55

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 55 -5,5

7 2009 0,018 0,019 0,001 2,5 25

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 faHHbIM, npvBeAeHHbIM B Tabnuue .9, cymMma nonoxuTesib-
HbIX PaHroB («TUMWYHBIA CABWUIM») pasBHa 28, abCconlTHas BenuyMHa no mo-
[Oyno CyMMbl OTpULATENbHbIX PAaHroB («HETUMWYHBIA CABUM») paBHa 8.

CornacHo gaHHbIM Tabnmubl B.3 npu p<0,05 n n=8 BenunumHa WIpco-
ctaBnser 5. Takum o6pasom, 8>5, To ectb \I/jakT™> W) cneposatensHo,
NPVHYMAETCA HysneBasi runoTesa 06 OTCYTCTBUM CTATUCTMYECKU 3HAYMMbIX
oT/IMuMiA B BbIGOpKaxX 3HAYEHMI MoAdynei NpuUToka aszoTa aMMOHUAHOIO MEX-
[y CpaBHMBaeMbIMM NyHKTamu. Ha yyactke p. JoOH I. KOHCTAHTMHOBCK - CT.
Pasfopckas peyHas akocMcTemMa MCMbITbIBAET PAaBHOMEPHYH aHTPOMOreHHYo
HarpysKky rno flaHHOMy MokasaTesio.

Ta6nuuya .10 - MNpomMexyTouHble aaHHble ans pacyeta \I/jakT (B myHkTax
cT. Pasgopckas u r. PocToB-Ha-[loHy)

3HayeHve mMoayns nNpuToka asoTa

o 3Hako-
Ho- aMMOHUIAHOTO, T/KM2B roj, PasHocTb PaHr uns- B
mep loa 3HaYeHui MeHe- aHr
napsb! cT. Pasgopckasa . PocToB-Ha-[lOHY  pokasaTens Husi, R paHr,
. Rz
@) Q]
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 fAaHHbIM, NpuBeAeHHbIM B Ta6nuue [.10, cymma nosioxu-
Te/IbHbIX PAHrOB («TUMWYHbLIA CABWI») paBHa 1, a6COMOTHAs BesMuMHA Mo
MOZY/0 CYMMbI OTPULATE IbHBIX PAHTOB (<HETUMUYHBIVA CABUM») paBHa 16.
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CornacHo gaHHbiM Tabnuubl B.3 npu p<0,05 n n=8 BenuumHa WTep co-
ctaBnsetr 5. Takum o6pasom, 1<5, TO ecTb YYchakr‘Treop, cregoBaTesibHoO,
NPUHUMAETCA anbTepHaTMBHas runoresa O Ha/IMYMM CTaTUCTUYECKU 3Hauu-
MbIX OT/IMUMIA B BbIOGOPKax 3HA4YeHWn MOAY/MENn MpuToka asoTta amMMOHUIAHOMO
Mexay cpaBHMBaembIMU MyHKTamu. Ha y4yactke p. [loH cr. Pasgopckas -
r. PoctoB-Ha-[IoHy peyHas 3akocucTtema WCMbITbIBAET HEpaBHOMEPHYH aH-
TPOMOreHHY Harpysky no gaHHOMy nokasaTesto.

C y4eToM TOro, 4YTO MeAMaHa BbIOOpKM 3HAYeHWit MoAyns NMpuUToKa asoTta
aMMOHMItHOro B nyHKTe cT. Pasgopckas (0,013 T/km2 B rog) npeBbIaeT aHa-
NIOTVYHYIO BENNYMHY B MyHKTE I. PocToB-Ha-oHy (0,005 T/kM2 B rog) MOXHO
3aK/104NTb, YTO Ha AAHHOM y4yacTke aHTPOMOreHHas Harpyska CHmXaeTcs Mo
ONMHe BOAOTOKA.

[.8 AHanormyHo NpoOBOAAT COMOCTaB/IEHUE BbIOGOPOK 3HAYEHUA MOAY-
nei nputoka Hed)TENPOAYKTOB.

CornacHo pesynbtatam, npueegeHHbiM B Tabnuue O.11 p. JoH OT NyHk-
Ta r. KOHCTaHTUHOBCK A0 MyHKTa CT. Pa3fopckas UCNbITbiIBAET paBHOMEPHYHO
AHTPOMOreHHy Harpysky Mo 3Ha4yeHUsiM Mogyneli NpuToka HedTenpoayKToB.

CornacHo gaHHbIM Tabnuubl B.3 npu p<0,05 n n=10 BenuuuHa WTep
coctaBnsieT 9. Takum obpasom, 17>5, To ectb VV &KPWTeoH cregoBartesibHo,
NpUHUMaeTCA Hynesas runoTesa 06 OTCYTCTBUM CTATUCTUYECKN 3HAYMMbIX
OT/IMuUNiA B BbIBOPKax 3HaYeHWn Mogdynel NpuToka HedTenpoaykToB Mexay
nyHKTamu r. KOHCTaHTUHOBCK 1 cT. Pasgopckasd. Ha gaHHom y4vactke p. JoH
NCMbITbIBAET PaBHOMEPHYIO aHTPOMOreHHYH0 Harpysky ro faHHoMy nokasaresto.

Ta6nuua A.11 - Pe3synbTaTbl CpaBHEHUS BbIOOPOK 3HAYEHUI MoAayein npu-
TOKa HehTenpoayKToB Mo AavHe p. [oH

MyHkT 1 MyHKT 2 Vlidakt M WTeop YpoBeHb 3Ha- MpuHumaemasn
4MmocTun rmnoTesa
Paznnuunsa
r. KoHctaHtn-  c1. Pasgop- 17 10 9 p<0,05 CTaTUCTUYECKM
HOBCK ckas He 3HauYNMbI
Paznnumna
cT. Pasgop- r. Poctos- 45 13 18 p<0,05 CTaTUCTUYECKN
ckast Ha-[loHy HEe 3HaUYUMBbI

CornacHo gaHHbim Tabnmuybl B.3 npu p<0,05 n n=13 BennunHa WTep
coctasnsiet 18. Takum obpasom, 45>8, T0 ecTb Vide>\VVTeoP, cnepgosartesib-
HO, NMPVHUMaEeTCs HyfneBas runotesa 06 OTCYTCTBMU CTATUCTUYECKM 3HA4M-
MbIX OT/IMYMIA B BbIGOPKax 3Ha4yeHuii Moaynein nputoka HeddTENpPOAYKTOB
Mexay nyHktamu CcT. Pasgopckaa v r. PoctoB-Ha-floHy. Ha gaHHOM y4yactke
p. JOH nCnbITbIBAET PaBHOMEPHYIO aHTPOMONEHHYIO Harpysky no AaHHoMy no-
KasaTenio.
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