Kak paccMaTpuBasoCb HaMN paHee, NUTbEBbLIE BOAbI, A0oXo4sAWMe 40 noTpebuTens,
npeTepneBalT BTOPUYHOE NoJiMMeTaslsInyeckoe 3arpsasHeHue ¢ auddepeHynaumnen
coaep)XaHus KaTMOHOB MeTannos [1]. ng pa3paboTKM agpecCcHbIX peKkoMeHaaunn no
paunOHaIbHON LOOYNCTKE MUTbEBLIX BOA HeobXxoAmMMa rpynnupoBKa 30H
nccnenoBaHMs B 3aBUCUMOCTU OT COAEPXXAaHMA KaTUOHOB MeTaslloB. Tepputopus
r.KasaHu gennnacb Ha 30Hbl, COOTBETCTBYIOWME 30HaM 06Cy>KNBaHUA OETCKUX
MNONMUKAUHUK [2]. ONa rpynnMpoBKU BblAENIE€HHbIX 30H HaMW UCMOJIb30BaJINCb METOA4bI
KNaCTepPHOro aHasansa. B oTan4me oT MHOMrMxX Apyrux CTaTUCTUYECKUX npouenyp,
MeToAbl KNAaCTEPHOro aHasM3a UCnosb3ytTca B BONbLUMHCTBE CNly4aeB Torna, korga
HeT KakKuXx-nmbo anpuopHbIX FMMNOTe3 OTHOCUTESIbHO KNacCoB, uccnenoBaHue
HaxXoAUTCS B ONMcaTesIbHOM CTaAnn N KNacTepHbIN aHanu3 onpegensaeTt "Hanbonee
BO3MOXXHO 3Ha4ynuMoe pelleHumne". Metoabl KnacTepHOro aHasn3a NoO3BONAIOT BblAEUTb
OTHOCUTESIbHO ANCKPETHbIE KOMMNAKTHbIE MOOMHOXECTBA U3 KOHTUHYYMa. OaHaKo
pe3ynbTaT KAacTepmusaumm aHHbIX HAaNpPAMY0 3aBUCUT OT UCMNOJIb3yeMON MEeTPUKUN U
MeToha KJaccugumkaumm, cnegosatesibHO, He06X0AMMO NOHMMaHNWe CBONCTB METPUK U
NOrNYEeCKNX OCHOBAHUN KOHKPETHOro MeToaa kiaccngpukaumn. Beibop meTonos
Knactepusaunm, Kpome opMasibHOro KpUTepms MUHUMYMa BHYTPUTPynnoBOM
ancnepcuu, onpegenseTcsa ueasaMmm n B3aMMOOTHOLLIEHUAMMN K1laCTepPoB B
MHOIOMEPHOM MPOCTPAHCTBE, MOPOXKAAOLWMX CTPOro B3aUMHO YNopsLoYeHHble
CTPYKTYpbl. Knactepmsaumnsa gaHHbiX 6blna nposegeHa oas nojlyvYeHHbIX pe3ynbTaToB
aHanusa npob nuTbeBon BoAbl, 0TOOpPaHHOW B AOMaxX U KBapTUpax Ha TEpPUTOpPUn
r.KasaHun, metoankm otbopa npob n nx aHanmsa onmcaHbl B [3]. MMOCKONbKY pe3yabTaT
KnacTtepusaunm HanpsMyr 3aBUCUT OT UCMOJIb3YEMOro MeToda Khaccmpumkaumm,
KnacTtepusaums AaHHbIX NpoBoAnaach ABYMS HE3aBUCMMbIMU MeTogaMu, meTonoM K-
CpefHNX N METOLOM Mepapxmyeckon kiactepmsaummn. belnm nonyyeHsl cnegyrouime
pe3ynbTaTbl KNacTepusaunen metogom K- cpegHux: 1. YACTO BblAeNI€HHbIX KNacTepoB
-4 2. CocTaB knactepos: a. Knactep Ne4 - Cogepxxut gBe 30Hbl -Ne5 1 Ne8; b. Knactep
Ne3 - Copnep>xnT gBe 30Hbl -Ne3 1 Ne6; c. Knactep Ne2 - CoaepXXuTt ase 30Hbl -Ne2 n
Nell; d. Knactep Nel - ConepXuT naTb 30H -Nel, Ned, No7, Ne9 n Ne10. CpegHue
3Ha4YeHNs cogep>XaHNsg KaTUMOHOB MeTasIJIoB B MUTLEBON BOAE MO KJacTepam
npenctasneHo B Tabnuue 1. Tabnumua 1 - Coaep>XaHmMa KaTMOHOB MO KJlacTepaMm
KaTnoHbl Knactep Ned Knactep Ne3 Knactep Ne2 Knactep Nel Sr 0,391 0,216 0,167
0,110 Cu 0,002 0,002 0,002 0,002 Pb 0,016 0,012 0,014 0,013 Zn 0,022 0,019 0,033
0,019 Cr 0,003 0,002 0,004 0,002 Fe 0,079 0,108 0,084 0,087 HarnagHo
OEMOHCTPUPYET Bblae/IeHNe KJ1laCTePOB HECXOACTBA MMEHHO METOA NepapXxm4eckon
KnacTepusaumm (punc.l), OCHOBaHHbIN Ha BbIYNC/IEHUN PACCTOAHUA Mexay ob6bekTaMu.
Hanbonee npamMon NyTb BbIHUCNEHNSA PACCTOAHUN MeXXay obbekTaMn COCTOUT B
BbIHMCNIEHNN €BKINOO0BbLIX pacCTOAHUA. B gaHHOM cnyvae, obbeanHeHne nepeMeHHbIX
B KJlaCTepbl yKa3blBaeT Ha CXOXKeCTb pacrnpeneneHns nx sbibopok B 30HaX
nccneposaHmnsa. Yem 6onblue oTaMYaeTCa paccTosHMe obbeaAnHEHUSA K1acTepoB, TeEM
CU/bHee pa3/sin4aeTcs X pacnpeneneHve no 3oHam nccrnepgosaHms. Cxema



obbegnHeHna BoIrNaanT creaytowmm obpasom. na pacctosaHna obbeanHeHNs
0,0064 - 30Hbl 4 n 7; gnga pacctoaHma 0,0143 - 2 n 11; onga pacctoaHmsa 0,0162 - 30HbI
3 n 6; gpna pacctoaHusa 0,0174 - 1 n 10; gna pacctoaHusa 0,0411 -1, 10, 4w 7; ons
pacctodaHusa 0,0439 -1, 10, 4, 7 n 9; ana pacctosaHua 0,1617 - 30Hbl 5 1 8; onga
pacctosaHusa 0,16865 - 2, 11, 3, 6; ona pacctoaHua 0,3216944 -1, 10,4,7,9, 2,11, 3
n 6;0n4 pacctoaHna 0,6701465 - Bce 30HbI. TakuM obpa3oM, ONs pacCTOAHUSA
obbenunHeHunsa He 6onee 0,165 nony4veHo: 1. YACTO BblAENEHHbIX K1acTepos - 4 2.
CocTaB knacTepoB: a. Knactep Nel - CoaepXuT naTb 30H -Nel, Ne4, No7, Ne9 1 Ne10O; b.
Knactep Ne2 - Coaep>xuT aBe 30Hbl -Ne2 n Nell; c. Knactep Ne3 - Cooep>XuT ABe 30HbI
-Ne3 1 Ne6; d. Knactep Ned4 - Coaep>XnT 30HbI -Ne5 1 Ne8. Puc. 1 - Pe3ynbTaThbl
nepapxmyeckonm kKnacrtepmsaumm CpegHme 3Ha4YeHusa cogep)xaHusa MeTaslsioB B
NMTbEBOW BOAe Mo KJslacTepaM rnokasaHbl B Tabn. 2. Tabnuuya 2 - CpegHue
KOHLUEeHTpauunnm KaTUOHOB MeTaNloB No kKiacTtepaMm KaTunoHbl Knactep Nel KnacTtep
Ne2 Knactep Ne3 Knactep Ne4 Sr 0,110 0,167 0,216 0,453 Cu 0,002 0,0017 0,002
0,002 Pb 0,013 0,014 0,012 0,018 Zn 0,019 0,033 0,019 0,018 Cr 0,002 0,004 0,002
0,005 Fe 0,087 0,084 0,108 0,063 PaHee HamMn NPOBOAWNICA CPAaBHUTESNbHbLIN aHaNn3
3(PPEeKTUBHOCTM NpencTaBEHHbLIX HA MOTPEOUTENLCKOM pPbIHKE Tpex TUMOB
punbTpoB [4]. PnnbTpbl, peanmsyrowmne OANHAKOBbLIN MEXaHU3M OYUCTKN N nMeLlmne
pa3Hble TOProBble Ha3BaHMA NMOKa3bIBalOT CXOXYH 3PPEKTUBHOCTb. YCTAHOBJIEHO, 4YTO
B YCJZIOBUSAX MOBbILLEHHOWN XXEeCTKOCTN BOObl 3(PPEKTUBHOCTb (PUIbTPOB CHUXKAETCH.
AHann3 cTeneHn LOOYNCTKM 1 pe3ysibTaTbl 06beANHEHNS 30H NO3BOANIIN
chopMynmpoBaTb peKoMeHaaunm No JO00YNCTKE NNTbeBbIX BOA. [poXXneawoLwmm B
30HaX HM3KOro U cpefHero pucka (30Hbl ksactepa 1 1 2) 4O00YUCTKY NMUTbEBON BOAbI B
XKUJIbIX AOMaX, PacnosIoXKeHHbIX B TaKUX 30HaX AOCTAaTOYHO NPOBOAUTbL C MOMOLLbIO
HaJZINBHbIX YrOJIbHbIX (PUIbTPOB-KYBLUVNHOB pecypcoM nopsagka 250-300 n nnm
(punNbTPOB-HacafoK Ha KpaH, pecypcom o 1000 n. B Takmx 30Hax [OCTaTO4YHO
NCNosb30BaTh AelleBble CUCTEMbl LOOYUCTKMN, C HEBGONLLLINM pecypcoM, hunbTpys
TOJ/IbKO BOAY HENnocpenCcTBEHHO A4 NMUTbA. 014 30H NOBbILLEHHOI0 pUCKa (30HbI
knactepa 3) appeKTUBHaAa 00YNCTKA NMTLEBOW BOAbI NpeaycMaTpuBaeT
NCNoJsib30BaHMe CTauMOHAPHbIX MOHOOBMEHHbLIX PNNbTPOB, C pecypcom ao 10000 .
Bonee BbICOKNI ypoBeHb pucka TpebyeT bonee ahphpeKTUBHON CNCTEMBbI BOAOOYNCTKM
n 6onbLUero pecypca, NnockosibKy HeobxoammMo puabTpoBaTb BeCb 06bEM
notpebnsemon Boabl. 1719 30H BbICOKOIO PUCKa (30HbI KilacTepa 4) pekoMeHayeTcs
0004YNCTKa NNTbEBOW BOAbI C NCMOJIb30BAHMEM MHOIMOCTYMEHYaTbIX CUCTEM O4YUCTKU
obpaTHOro ocMoca c pecypcom go 40000 n. Takum obpa3oM, HamMun BblAeNEHbI ABYMS
MeToOaMn KnacTepm3aunm gaHHbIX 4 Knactepa, obbegnHsaowme 30Hbl NCCenoBaHUSA
Mo coaep>XaHW KaTUOHOB MeTaslNoB B NoTpebnseMon NMTbLEBON BOAE U
pa3paboTaHbl afpecHble peKoOMeHOauun no ee A004NCTKe



