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Annomauusn. B pabome paccmampusaromcst Onpochl NPUMEHEHUs. IHMPONUUHO20 AHAAU3A O/l OYeHKU
pacnpeoenenus 3a2pAHAIUUX Geuecms HA 8000X03AUCNEEHHbIX yuacmKax pexu Tomb om 2opoda Medicoype-
YyeHcK 00 noceika 2opoockoz2o muna Awikuno. B smmponuiinom memooe pacnpedenenus npumecei 8 npoobax
600bl NOOMEHSIIOMCS PACNPEOCNCHUAMU KOIUYECEA UHMOPMAYUU O KOHYCHMPAYUSX UHSPEOUCHMOS, 6 Pe3)ilb-
mame dannble omobdpaxcaromes 6 ¢pazoeom npocmpancmee. Omobpasicenue noxazamenell 3a2psA3HeHHOCMU 600
9MUX YUACMKO8 HA (a30801 NIOCKOCMU UHBEPCULl, NO360JiAem onpedeiums meppumopudibtsie Kiacmepsl ee-
wecms: K1 (azom ammonutinelil, asom Humpamuulil, azom Humpumuslii), K2 (cudpoxapbonamel, kaneyuu, mu-
Hepanuzayus, xaropuost), K3 (nepmenpooyxmul, gperonvt, cmonvt u acganvmenvt), K4 — onacrnuvle 0na uenosexa
(amomuHull, KpemHutl, poOaHUObL, YUAHUOBI, A30M HUMPUMHBIL, KAOMUL, MOIUOOEH, C8UHelY, PMYMb, 2eKCaXO0-
pan). Cozdanue Knacmepos no3gousien GblA8UMb SPYRNY UHZPeOUeHMO08, XapaKmMepHuIX OJi ONPeoeeHHO20 60-
00X03AUCMBEHHO20 YUACMKA, YMO NO360Jem 00CMAMOYHO HAOEHCHO NPO8OOUMb UOSHMUDUKAYUIO UCTOYHU-
K06 3a2pA3HEeHUsL. B pa60me ycmanoenieno, Ymo pacnpocmpaHenue uﬁepeduenmoe 3aeucum om 0amol 635Musl
I’lp06 u om 06veMos 60306120m6y}0mux UCMOYHUKOB 3A2PA3ZHEHUS. Yemanoenenwvr 6o0oxoszaticmeennvie yuacmku
pexku TOMb, codepofcaume MAKCUMAIbHOE KOoJlu4ecmeo uyepedueumoe coomeemcmeyroweco Kiacmepda. Buisesne-
Hbl OCHOBHblE UCMOYHUKU 3a2p}Z3H€HlﬂVl, xXapakmepHbole onst pacemampusaemuvlx Kiacmepoes.

Abstract. The paper discusses the application of entropy analysis to assess the distribution of pollutants in
the water sections of the river Tom from the city of Mezhdurechensk to the urban-type settlement of Yashkino. In
the entropy method, impurity distributions in water samples are replaced by distributions of the amount of in-
formation about the concentrations of ingredients, as a result of which the data are displayed in phase space.
Displaying indicators of water pollution in these areas on the phase plane of inversions allows us to determine
the territorial clusters of substances: K1 (nitrogen ammonium, nitrogen nitrate, nitrogen nitrite), K2 (hydrocar-
bonates, calcium, mineralization, chlorides), K3 (petroleum products, phenols, resins and asphaltenes), K4 -
dangerous to humans (aluminum, silicon, thiocyanates, cyanides, nitrite nitrogen, cadmium, molybdenum, lead,
mercury, hexachlorane). The creation of clusters makes it possible to identify a group of ingredients characteris-
tic of a particular water management sector, which allows reliable identification of pollution sources. In the
work, it is established that the distribution of ingredients depends on the date of sampling and on the volumes of
the impacting sources of pollution. The water management areas of the Tom River were established, containing
the maximum number of ingredients of the corresponding cluster. The main sources of pollution characteristic
for the clusters under consideration were identified.

Knrwouesvie cnosa:. Hnecpeouenmoi, nosepxHocmuvie 600bl, MOOEIUPOBAHUE, UHDOPMAYUOHHAS IHMPONUSL,
NPOCMPAHCMBO COCMOsAHULL, (Pa308ble NOpmMpenvl, 6000X03AUCMEEHHbIE YUACMKU, MEPPUMOPUATbHbLE KIACHe-
pbl.

Keywords: ingredients, surface water, modeling, information entropy, state space, phase portraits, water
areas, territorial clusters
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Brenenne

BonocbopHslit Oacceitn pexku Tomu 3aHMMaer
mwiomans 61400 kM2, B TOM YHCiIe IO T. Kemeposo —
47400 xm? (okomno 50% Bceit Tepputopun Kemepos-
CcKoif 06macTH, cocTapisomeit 95 725 km?).

B OGacceitn p. Tomu BXOIAT MOJHOCTHIO M dYa-
CTHYHO TEPPUTOPHUU 3aCTPOiKHU 773 Topomos u Ooiee
MENIKUX HAceJCHHBIX IMyHKTOB KemepoBckoil o00ia-
CTH, B TOM 4Hucie ropoga MexaypeueHck, HoBoky3-
Henk, [IpokonbeBck, Kemeporo, FOpra. [Tomumo st1o-
ro, Ha TEPPUTOPUH OacceliHa MMeeTcsl 3HaYUTEIbHOE
KOJIMYECTBO TOPHOJOOBIBAIOIINX MPEANPUSTHH, OKa-
3BIBAIOIIMX TEXHOT'€HHOE BO3JeIiCTBHE Ha BOJAHBIC
00bekThI [1-4]. DTO OOBSICHSIET KOJINYECTBO KaK Obl-
TOBBIX, TaK M MPOMBIIIICHHBIX COPOCOB, CIIOCOOHBIX
cOo3/1aTh OTHOBPEMEHHO Ha BCeil TeppuTopun Oacceii-
Ha KPU3UCHYIO CHTYAaIlHI0 PETHOHAJIBHOTO Macmrada
[5]. B cumy storo, pexka Tomb SIBISETCA OIHOU W3
Hanbolee 3arps3HEHHBIX pek B 3amamHoit Cubupwm.
OCHOBHBIMH  3arps3HSIONINMH BEIIECTBAMH B HEH
SIBIISIIOTCSI:  B3BelIeHHBIC BerectBa, BIIK, ¢enonsr,
He(pTEenpPOAYKTHI, COCOUHEHHsT a30Ta, JKeJe30, ILHHK,
JIETKO OKHucisgeMmas opraHuka. KadecTBo BOABI B Pp.
ToMp 1m0 0000meHHOMY ToKazarenro YKIU3B
(ynenbHBI KOMOMHATOPHBIN MH/EKC 3arpsi3HEHHOCTH
Bonbl) HIKe T. Mexnypeuenck YKU3B = 2.54, Bona
3arpsizHeHHas, B uepte r. HoBoky3zneuk YKU3B =
3.12, Boma odeHb 3arpsA3HeHHas, HWxke r. HoBoky3-
Heuk YKNU3B = 4.47, Bona rpsi3uas [6].

Jns onpeneneHust IepBOOYEPEIHBIX BOJOOXPaH-
HBIX MEpONPHUATHI HEOOXOAMMO YCTaHOBHTH OCHOB-
HBIE MCTOYHUKU 3arps3HEHUS BOJBI Ha Pa3JIMYHBIX
ydacTKax. DTO MOXHO CJieJIaTh, ONpPEAETIHB TePPUTO-
pHabHbIE KIacTephl 3arpsA3HAOMUX BemecTB. Cye-
CTBYIOT TaKkKe APYrHe METOJBl U IMOAXOJB! K OIIEHKE
KauecTBa BOIHBIX 00bekToB [7-9]. B mamnoii pabote
ceTaHa ITOMBITKA HAXOXKICHHUS KIACTEPOB C IpUMe-
HEHHEM PHTPOINUIHOTO aHAIN3a.

Jis mpakTHYecKoi IpOBEpKH MeToza, B padboTe
NPOBEICH aHAIM3 paclpeieleHls WHIPEIUEHTOB Ha
BOJOXO3SIICTBEHHBIX yyacTkax p. Tomb oT . Mexuy-
PEUYEHCK 0 NTI'T. SIIIKWHO C KOHTPOJIILHBIMH CTBOPAMHU
orbopa mpod B: r.MexaypedeHck (ydacTok 1),
r.HoBoky3nenk (yuactok 2), nrr.KpanuBunckuii
(ygactox 3), r.KemepoBo (yuactok 4), nrr.SImkuHO
(y4yacTok 5).

Merona anajin3a JaHHBIX

B Kemeporckom ¢unuane MHCTHTYTa BBIYHCIH-
TENIBHBIX TEXHOJOTHI pa3paboTaH HOBBIN METOJ aHa-
JM3a COCTOSTHUS CTOXAaCTHYECKHMX OOBEKTOB HEIpo-
nosis3oBanus [10-12], B pamMkax KOTOpOro paccmar-

PHBAKOTCS YCIIOBHBIE paclpeeeHus Q(| / J) pas-

JIMYHOTO POJa MpUMecel, 0003HaYCHHBIX HHICKCOM |
B MHOXeCTBe (37eMeHTOB) mpoO Bojbl i ((hparMeHT
Tabmuipl 1). MBI OTHOCHM METOJ K WHTEIUICKTYallh-
HOMY aHaim3y mo TexHosnoruu Big Data, rme «6ob-
HIMe» TPAKTYeTCs] KaK «BCE HMEIoLIMecs». Takum
00pa3oM, He UCIIOJB3YeTCsl Hapagiurma «BbIOOPOYHO-
ro» MOJX0/a, a aHAJIN3 NIPUOOPETAET CMBICI TEXHUYE-

CKOM JMarHOCTUKH.
Pacnipenencnue Q(l / J) MOJENHUPYETCS pacIpe-

JICIICHUEM BKIIQJIOB DJIEMCHTOB B MH(OPMAIMOHHYIO
SHTPOIHUIO TI0 aHAJIOTHH C U3BeCTHO# (opmymoit K.
IlIennoHa:

U(i/j)=-q(i/j)-Inq(i/j), ®

qai/ jy=2071)/
;Q(i/j)

— yI[eJ'IbHLIﬁ BCC DJICMCHTa I npu yCiIOBHUU pacCMOT-

rIe

peHus IpuMecH J .

[ToHsATHO, YTO 00JACTh MPUMEHEHUs Mpeodpa3o-
BaHus (1) orpaHuycHa agIUTUBHBIMH XapaKTCPHUCTH-

I
KaMu Q(J):ZQ(l / J)’ HO B JIaHHBIX IPHUCYT-
i=1
CTBYeT  3HAUUTEIBHOE  YHCIO  OTHOCUTEIBHBIX
(HanpuMep, KOHIEHTPALUH), JUI1 KOTOPBIX 00OCHOBA-
HBI IPOU3BOJHBIE MOAETH:

v(ilj)=t| Y

=InQ(i/j)@

W= | Jatr

W3MeHeHHe 3HAKa TNPEAJIOKEHO HCIOIb30BATh
JUIA yI00CTBa TPAaKTOBKHU PE3yIbTATOB.

Ha ocHoBe HopMmajiM3alMu: LEHTPUPOBAaHHS Ha
cpenuee 3HaueHUe Mozenu (M) ¥ HOPMHPOBaHHS I10
cpemHeMy KBaIpaTHYHOMY pa3dpocy (0) momydaem
HarJsIIHOEe OTOOpaXKeHHE Ha OCH KOOpPAMHAT HH(OP-
MalHOHHO—()a30BOM IIOCKOCTH:

VDMV
XD =—wam ©
WD -MW(i/ D)
YO =" wam @

B suTpomnmitnom merozne [10-14] pacnipeneneHus
npuMecei B mpo0ax BOABI MOJMEHSIOTCA (MOAEIH-
PYIOTCs) pactpeeeHUsIMU KoJIn4ecTBa HHGopMauu
0 KOHLEHTpPAIHUIX WHIPEAMEHTOB (1ojiel) W, NOmoI-
HHUTEJILHO — PACIpeIeNICHNsIMI MHTCHCUBHOCTH TIPH-
pamieHust joneil. B pesynbrare COBOKYHMHOCTH aaH-
HBIX OTOOpaXKaloTCs B MPOCTPAHCTBE COCTOSHUMA ((a-
30BOM IIPOCTPAHCTBE), KOTOPOE SBISAETCS T'€OMETpH-
YECKHM MECTOM OTOOpaKEHWS pPEIICHHH HEKOTOPBIX
(TycTh He HaWJeHHBIX) MU EpeHINaIbHbIX ypaBHE-
HHM, ONMCBIBAIOIINX COCTOSHHE BBIOOPOYHOTO 00BEK-
Ta.

Jl1s1 mpakTUYeCKO#l IPOBEPKU METOJA, IPOaHAIU-
3UpyeM paclpe/ieieHus] MHIPEIUCHTOB Ha BOJOXO-
3MCTBEHHBIX yyacTkax p. Toms 3a 1996-2003rr. oT .
MesknypedeHek 10 OrT. SIIKHHO ¢ KOHTPOJIBHBIMU
cTBOpaMu 0TOOpa mpod B: T.MexaypedeHck (y94acTok
1), r.-HoBoky3nenxk (ydactok 2), nrr.KpanuBuHckuit
(ygactox 3), r.KemepoBo (yuacrok 4), nrr.SlmkuHO
(ygactox 5). Ananuz npo6 npoBojwian 1o 20 uHrpe-
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JMeHTaM (a30T aMMOHUNHBINA, a30T HUTPATHBIN, a30T
HUTPUTHBIH, B3BELICHHBIE BEIECTBA, T'MAPOKapOOHa-
TBI, KaJbIUH, MUHEPAIH3AIHs, XJIOPHIbI, HedTemnpo-
IYKTHI, (D€HOJBI, CMOJBI M ac(albTeHbI, ATIOMHUHUM,
KPEMHHH, POJAHMIbBI, THAHUIBI, KaIMHHA, MOIHOICH,
PTYTh, CBUHEII, TeKCaxXJIOpaH) 1 4 KiacTepam.

B cooTBeTcTBUY € IPEACTaBICHHON BBIIIE METO-
JIVKO MPEeATI0KEHBI CIEAYIOIINE TPYIIIIBI MOUTIOTaH-
TOB:

— kiactep K1 (a30Thl aMMOHMIAHBIH, HUTPATHBIHA
Y HUTPUTHBIN);

- xnactep K2 (runpoxapOoHaThl, KaabIUH, MUHE-
panu3anusl, XJIOpHIbl);

- knacrep K3 (HedrenpomykThl, heHOINBI, CMOJIBI
1 ac(hanbTeHBI);

- xiacrep K4 (amromuHuii, KpeMHUHA, pOJaHUIbI,
[IMaHH/Ibl, a30T HUTPUTHBIN, KaAMHUHA, MONMNOCH, CBH-
HeIl, PTyTb, TeKCaXJIOPaH).

@da3oBbIC MOPTPETHI, MO3BOJIAIOIINE MPOCIECIUTH

0.01), Haumensliuee - B Kpanusunckom (X=-0.92).

HccnenoBanus mokasany, 4TO MaKCUMaJIbHOE KO-
JMYECTBO HMHTpeIueHToB Kiactepa K2 (tabnm.2) co-
JEPXKUTCS HA CIEAYIOUINX BOJOXO3SHCTBEHHBIX
ygactkax p.Toms: B 1996r., 1998r. u 2000r. — B Ho-
BOKy3HeUKoM (puc.2A), B 1997r. u 2003r. - B Kpamnu-
BUHCKOM (puc.2B), B 1999r., 2001-2002rT. - B Keme-
poBckoM (puc.2b) paiionax. B mae 2000r. (puc.2A)
HauOosbIee coaepxkanue kiaactepa K2 B HoBokys-
HenkoM paiione (X=1.11), na Bropom mecte — Keme-
poBckuii paiion (X=-0.61), HaumeHbiiee - B Mexmy-
pedeHckoM (X=-1.21). B mapre 2002r. (puc.2Bb) - B
KemepoBckoMm paiione (X=2.88), Ha BTOpoM MecTe —
Smkunckuit paifon (X=1.53), HaumeHsbiee - B Mex-
nmypedeHckoM (X=0.52), a B HostOpe 2003r. (puc.2B) B
KpammBuuckom paiione (X=2.09), Ha BTOpoM MecTe —
HoBoky3neuxwii pavion (X=0.35), HanmeHbmee - B
MexaypeuerckoMm (X=0.15).

MakcnmanbHOE KOJMYECTBO WHIPEAMEHTOB Kila-

Tabnuua 1. @parMeHT HCXOIHBIX JaHHBIX KOHIIGHTPALUil HHTPEAUSHTOB, MI/JI

Moxa3zartenn Q (i/ j)
Jlata npo6 Paiions! A3sot A30T HUT- A30T HUT- Ii?eBiHeILeuHe-— Egsg(()): Kainb-
ot6opa npod AMMOH. par. puT. umi
CTBa HaTBI
SAuBapp 1996 | HoBoky3Henkuit 0,01 2,9 0,012 7 - -
®epanb 1996 Kemeposckuit 0,18 - 0,002 1 - -
Maprt 1996 Kemeposckuit 0,08 2,19 0,008 9,5 143,4 42,5
Maprt 1996 SIKuHCKUiT 0,05 2,44 0,057 3,9 165,1 47,7

M3MEHEHHE KOJMYECTBa a30TOCOAEPIKAIMX IpHMecer
(xmactep K1) Ha pa3HbIX BOJIOXO3SHCTBEHHBIX yJacT-
kax p.Toms, mpencrasiensl Ha puc.l. dazoBeie KOOP-
muHatel (X, Y) Todek oTOopa mpod, MOMYYEHBI B pe-
3ynbTaTe 0000IeHNsT HHPOPMAIIUN O KOHIICHTPAIUSIX
WHIPE/INCHTOB.

IIpo6sl Bog, oToOpaskeHHEIE B |-OM KBajpaHTe,
CUHTAIOTCS MAaKCUMAaJIbHO 3arps3HEHHBIMY, a B |11-em
KBaJIpaHTe, HA000POT, — YUCTHIMU, OTHOCUTEIIEHO
paccMarpuBaemoit Beioopku Box [10-14].

Pacmipoctpanenne uHrpenueHToB kinactepon Kl-
K4 no p.Tomp HeogHOOOPA3HO, 3aBUCUT OT JATHI B3sI-
TUSL IPo0 U OT 0OHEMOB BO3JIEUCTBYIONINX MCTOYHU-
KOB 3arpsi3HEHHS. Y CTAaHOBIJICHBI BOJIOXO35HCTBCHHBIE
yuacTkd p.ToMb ¢ MaKCHMaJbHBIMH KOJIMYECTBAMHU
uHrpeaueHToB kmacrepa Kl (ta6m.2): 8 1996-1997rr.
u 1999-2003rr. — HoBoky3neukuii (puc.l b, B), B
1998r. - Mexnypeuenckuii (puc.l A). B ampene
1998r. (puc.l A) HambombIee copepkaHue KiacTepa
K1 B Mexnypedenckom paitone (X=3.31), Ha BTOpOM
Mecte — SAmknHCKui parion (X=2.64), HanMeHbIIee -
B Kemeposckom (X=-1.68). B aBrycre 2002r. (puc.l
Bb) B HoBoky3nenxom paiione (X=0.45), Ha BTOpOM
Mecte — MexnypedeHckuii  paiion  (X=0.43),
HauMeHblnee - B Smkuackom (X=-1.14); a B HOsAOpE
2003r. (puc.1 B) B HoBoky3HenkoM paitone (X=1.76),
Ha BTOpPOM MecTe — MexXaypedeHCcKkuid paiioH (X= -

crepa K3 (1abm1.2) comepxuTcst Ha CICAYIOIIMX BOJIO-
XO34AHCTBEHHBIX ydacTkax p.Tomb: B 1996 u 2001-
2003rr. - MexnypeueHckom (puc.3B), B 1997-
1999rr. - HoBoky3uenkoMm (puc.3B), B 2000r. - Keme-
poBckoM (puc.3A). YCTaHOBIEHO, YTO B CEHTIOpE
2000r. (puc.3A) HamOoubIIee coAepikaHUE KiacTepa
K3 B KemepoBckom paiiore (X=1.84), Ha BTOpOM
Mecte — SAmkuHCKHi parion (X=1.71), HauMeHsbIICE -
B MexnypeueHckoMm (X=-1.15). B suBape 1999r.
(puc.3b) B HoBokysHenkom paiione (X=1.18), Ha
BTOpOM MecTe — MexaypeueHckuit paiion (X=0.89),
HauMeHblee - B KemepoBckom (X=-2.13), a B anpene

2002r. (puc.3B) B MexnaypeueHCKOM paiioHe
(X=2.76), Ha BTOpOM MecTe — KemepoBckuii paiioH
(X=2.63), wnamMenpmee - B HoBOKy3HEIKOM
(X=1.34).

®a30BbIe MOPTPETHI, pACTIPEACICHUS HHTPECIUCH-
ToB Kiactepa K4 (uHrpemuenroB, mMerommx 1 u 2
KJIAacCHl OMACHOCTH JJIs YeJOBEKa: Ype3BBIYaHO
OTIaCHBIE W BBICOKO omacHbie [15]) Ha pa3HBIX BOJO-
XO35IMCTBEHHBIX ydacTkax p.Tomb, IpeacTaBieHbl Ha
puc.4. YcraHoBieHbl paiioHbl (ydacTku p.Tomp) c
MaKCHUMaJbHBIMA KOJMYECTBAMU WHTPEINECHTOB KJla-
crepa K4 (ta6m.2): B 1996-1998rr.u 2000-2002rr. —
Horoxy3nenkuit (puc.4A), B 1999r. - KpanuBuackuit
(puc.4B), B 2003r.- Kemeposckuii (puc.4b).
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Ta6muma 2. Bogoxo3siicTBeHHbIE y9acTKH P.TOMb, ¢ MAaKCUMAJIBHBIM COJIEP)KaHUEM MHTPEIUEHTOB 3a Tie-

puon 1996-2003rr, B azoBeix kKoopauHarax (X, Y).

Kuactepsr Lol Bo0X035HCTBEHHbIE YIACTKH X Y

K1 1996 HoBoky3Henxwuii 3.35 1.01
1997 HoBoky3Henkuit 1.74 0.86

1998 MexaypedeHCKHi 3.31 0.99

1999 HoBoky3Henkuit 1.72 0.89

2000 HoBoky3nenxwuii 2.82 0.99

2001 HoBoky3Henkuit 3.46 1.02

2002 HoBoky3Henkuit 3.46 1.02

2003 HoBoky3nenxwuii 3.01 1.00

K2 1996 HoBoky3Henkuit 3.17 1.20
1997 Kpanusunckuit 1.82 1.02

1998 HoBoky3Henxkwuii 2.77 1.19

1999 KemepoBckuit 1.79 1.06

2000 HoBoky3Henxkwuii 1.93 1.05

2001 KemepoBckuit 2.88 1.20

2002 Kemeposckuit 2.88 1.20

2003 KpamuBuHCcKuit 2.09 0.97

K3 1996 MexaypedeHCKHi 2.74 1.37
1997 HoBoky3Hernxkuii 3.88 1.66

1998 HoBoky3Henxkwuii 1.89 1.38

1999 HoBoxky3uenkuit 1.18 1.07

2000 Kemeposckuit 1.84 1.32

2001 MexnypeueHCKUn 2.76 1.47

2002 MexnypeueHCKUn 2.76 1.47

2003 MexaypedeHCKHi 2.08 1.22

K4 1996 HoBoky3Herkuii 2.83 0.65
1997 HoBoky3Henxkwuii 1.65 0.61

1998 HoBoky3Hernkuii 4.20 0.63

1999 KpanuBuHckuit 2.88 1.07

2000 HoBoky3Herkuii 2.40 0.65

2001 HoBoky3Henxkwuii 2.80 0.72

2002 HoBoxky3uenkuii 2.80 0.72

2003 Kemeporckuit 3.65 0.70

O0o001IeHHE Pe3yabTATOB

VYcranoBneHo, uro B Mapte 2002r. (puc.4A)
HamOombIee conepxkanue kinacrepa K4 B HoBokys-
HenkoM paiione (X=2.80), Ha BTOpOoM Mecte — SmiI-
KUHCKMH paiion (X=1.64), naumensiiee - B Kpamu-
BuHCKOM (X=-0.70). B mae 2003r. (puc.4b) B Keme-
poBCKOM paiioHe (X=3.65), Ha BTopoM MecTe — Kpa-
nUBUHCKHN paiioH (X=0.85), nHamMeHnpiiee - B Mex-
nypederckoM (X=0.04), a B mae 1999r. (puc.4B) - B
Kpanusuackom paiione (X=2.88), Ha BTOpoM MecTe —
HoBoky3nenkuit paiion (X=2.05), HauMeHbIIee - B
Kemeposckom (X= -0.18).

B 1abn. 3 npencrasieH 0000LIEHHBIH pe3ynbTar
M0 BCEM paccMaTpUBaeMbIM KiacTepaM. B koionke 2

Ta01.3 npuBeeHbl PalOHbI C MAaKCUMAJIbHBIM COJIEp-
JKaHUEM MHTPEIMCHTOB COOTBETCTBYIOIIETO KIIACTEPA;
B KOJIOHKE 3- OCHOBHbIE HCTOYHHKH 3arps3HEHHUS.

BriBoabI

B pabote paccmarpuBaroTcsi BOIIPOCH! NPUMEHE-
HUSl DHTPOINMMHOrO aHanu3a Al OUEHKU pachpese-
JICHWS 3arps3HSIONINX BEIIECTB HA BOJIOXO3SHCTBEH-
HBIX ydacTkax p. ToMb oT r. MexaypeueHcK 10 IrIT.
AmkrHO. OTOOpakeHMe TMOKazaTeseil 3arps3HeHHO-
CTH BOJ 3THUX y4YacTKOB Ha ()a30BOW IUIOCKOCTH HH-
BEpCHUH, TO3BOJIAET BBIICIUTh TEPPUTOPHATIEHBIE KIIa-
crepbl BemecTB: K1 (a30T aMMOHMITHBIN, a30T HUT-
paTHbIf, a30T HUTpUTHBIH), K2 (ruapoxapOoHaTsl,
KaJblui, MUHepamu3amus, xuopuzabel), K3 (medre-



Bectauk Kysbacckoro rocyaapcTBeHHOT0 TexHIYeckoro yHuBepcutera. 2017. Ne 4, ¢.67-75
Cuactnusues E.JI., FOxuna H.H. ®opMupoBanne TEppUTOPHATEHBIX KIIACTEPOB HA PEKE ... 73

NPOIYKTHI, (eHosbl, cMonbl U achanbrensl), K4 —
OTIacHbIE JUIA YeJOoBeKa (aJFOMUHHH, KPEMHHMH, poja-
HUJIBI, UAHUIBI, a30T HUTPUTHBIA, KaJMHH, MOIHO-
JIeH, CBHMHEII, PTyTh, T'eKcaxiopaH). Beigenenue xima-
CTEpOB 3arpsA3HAIOIINX BEIIECTB, XapaKTEPHBIX LI
OTIPEZIETIEHHOTO BOJOXO3SHICTBEHHOIO YdYacTKa, MO3-
BOJISIET ZOCTATOYHO HA/EKHO NMPOBOJWUTH MACHTU(H-
KaIMI0 ICTOYHNKOB 3arPsI3HEHUSL.

Pacnpoctpanenne unHrpeanentoB knactepoB Kl-
K4 o p.Tomp HE0HOOOPA3HO, 3aBUCHT OT JAThl B3s-
TUSI IPOO M OT 0OBEMOB BO3AECHCTBYIONIMX HCTOYHH-
KOB 3arpsi3HEHUS.

YCTaHOBIICHBI ~ BOJOXO3SICTBEHHBIE  YYacCTKH
p.ToMb, conepxamye MaKCHMaJbHOE KOJIMYECTBO
MHIPEINCHTOB COOTBETCTBYIOIIETO KilacTepa:

- K1 B 1999-2003rr. - HoBOoKy3HEUKHUIl paiioH
(X1999:1 72, X2000:2. 82, X2001:3 46, X2002:3.46,
X2003=3.01), B 1998r. - Mexaypedenckuii (X=3.31);

- K2 B 1996r. - HoBoky3uenkwuii paiion (X= 3.17),
B 1997r. m 2003r - KpanmuBuackmii (X1907=1.82,

X2003=2.09), a B 1999r. u 2001-2002rr. - Kemepos-
CKUil (X199921.79, X2001=2.88, X2002:2.88);

- K3 B 1997r. - B HoBoky3HenkoMm (X=3.88) paii-
one, B 2000r. - KemepoBckom patione (X=1.84), a B
2001-2003rr. — MexaypeueHckoM  (X2001=2.76,
X2002=2.76, X2003=2.08);

- K4 B 1996-1998rr. 1 2000-2002r. - B HoBOKY3-
HCIIKOM paﬁOHe (X1998:4.20, Xzooo:2.40, X2001:2.80,
X2002=2.80), B 1999r. — Kpanueunckom (X=2.88), a B
2003r. - KemepoBckoMm paiione (X2003=3.65).

BEIBIEHBI OCHOBHBIE HMCTOYHHMKH 3arpsi3HEHUH,
XapakTepHbIe Ul pacCMaTPUBAEMbIX KJIACTEPOB: IS
kiaactepa Kl- cOpoc CTOYHBIX BOA  IKHIIMIIHO-
KOMMYHAJIBHBIX XO3SIICTB, KapbepHblE W ILNAXTHHIE
cOpOCHI, CTOKH XUMHUYECKUX TpoMIipennpusTaii; K2 -
KapbepHBIe W maxTHeIe cOpockl; K3- cTokm aBTo-
TPaHCIIOPTHBIX MPEINPHUITHI, IIaXTHBIE ¥ KaphEPHbIC
copocer, cOpocst  O®D,  CTOKHM  KWIHIIHO-
KOMMYHAJIbHBIX XO03MCTB; K4 - maxTHele U Kapbep-
HBIE COPOCHI, CTOKH MTPOMIIPEATPHATHH

Ta6mnuua 3. VicTouHKKH 3arpsi3HEHHs Ha BOJJOXO3SIICTBEHHBIX y4acTKax

Knacrepsl N | Ha3BaHue paiiona OcCHOBHbIE HCTOYHHKH 3arPA3HEHUSA
BOJ0XO0351iICTBEHHOI0 yyacTka p.Tomb
1 2 3

K1 1 MexnypeyeHcKui C6poc CTOYHBIX BOJ, JKUIMIIHO-
4 KemepoBckuit KOMMYHAJIIbHBIX ~ XO3SHCTB, KapbepHbIE U
2 HoBoky3Henkuit HIAXTHBIC COPOCHI, CTOKH XMMHUYECKHUX IPOM-

TIPEANPUATHH

K2 3 KpanuBuHckuii KaprepHble 1 maxTHBIE COPOCH
4 Kemeposckuit
2 Hosoky3Henxkwuii

K3 1 MexnypeyeHCKun Crokd  aBTOTPAHCHIOPTHBIX  NPEANPUATHUH,
2 HoBoky3nenkuit IIaXTHBIE W KapbepHBIE cOpockl, copocsl OD,
3 KemepoBckuii CTOKH XHJIMIIHO-KOMMYHAJIbHBIX XO3SHCTB

K4 1 MexnypeyeHCKun [axTHBIC ¥ KapbepHBIE COPOCHL, CTOKU MPOM-
4 Kemeposckuii MIpeaIpUATHH
2 HoBoky3Henxkwuii
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