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Aronocuzeckad oueHka
U kapmozpagpupoBaHue

OCOBEHHOCTU TPAHCOOPMALIUUA
TMAPOXUMHUNYECKOTO PEXKMMA
OYHKUMOHUPOBAHUSA

MAJBIX TOPOACKUX PEK

PaccMOTpeHbl 0COOEHHOCTH  (DYHKIIMO-
HUPOBAHUA MAJIBIX PEK B TEOCUCTEMAX TOPO-
10B. COCTaBNEHBI KAPThl OTMENE0OPA30Ba-
HUA TPEX Y4aCTKOB UCKYCCTBEHHOIO PaCUIM-
penus pycma p. Bomxosen. OnpepeneHsl
IPUOPHUTETHBIE 3ATPASHUTENN B COCTABE JIOH-
HBIX OT/IOCHUI TOPOJCKOTO y4acTKa p. Bor-
xosell, [IpoBeicH XUMUYECKH aHAIU3 IIPOO
BOJBI TOPOZICKOTO y4acTKa p. bonxosen. Bol-
ABJICHBI YIACTKU PEKU C HAUOOJIEE HEraTB-
HO 3KOJIOTMYECKOH 0OCTAHOBKOM.

There are considered the features of the
little river funktioning in the town geosys-
tems. The maps of the ground deposition for-
mation of 3 areas artificial widening of Bol-
covez riverbed are composed. The main pop-
ulants in the ground deposition composition
of Bolcovez town area are identified. The
chemical analysis of the water samples in Bol-
covez town area is conducted. River zones
with negativ ecological status are exsposed.

KiroueBbie €I10Ba: Manble TOPOJCKUE
PEKH, 3arpA3HEHUE PEK, IOHHBIE OTIIOXKEHMU,
TSKEJTBIE METAJUIBL.

Keywords: little town rivers, river pollu-
tion, ground deposition, heavy metals.
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TexHOreHHas HATPYy3Ka HA BOAHbBIE 9KOCUCTEMbI —
9TO Pe3yJbTUPYIOIad KOMILJIEKCa aHTPOIIOTeHHBIX
BO3JIeliCTBUII Ha BOOHBLIN O00BLEKT, KOTOPhIE OTpaka-
IOTCS B M3MEHEHUU TUIPOJIOTUUYECKOTO, TUAPOXUMMU-
YECKOT0 U I'MAPOOHUOJIOTUUECKOTO PeKUMOB (DYHKITH-
oHUpoBaHUuA. [JoHHBIE OTJIOMKEHUA BCJIEACTBUE BBICO-
KHX COPOIMOHHBIX CBOIICTB MOTYT PacCMaTPUBATHCA
B KauecTBe WMHTErpajbHOTO MHIUKATOPA TEeXHOTEeH-
HOIl HaArpysKM Ha pPeKy. B mpoiiecce cBoero mepeme-
IeHUA 1 OTJIOXKEHIUA B PycJie PeKHU JOHHBIE OTJIOMKe-
HUsA (peyHble HAHOCHI) HAKAILJIMBAIOT BeCh KOMILJIEKC
XUMUYECKUX 3JIEMEHTOB, IPUCYTCTBYIOIIUX B BOJe, U
IMOATOMY HCCJIeJOBaHue 3arpA3HEeHUS MTOHHBIX OTJIO-
JKeHUI uMeeT 00JIbIIIOe 3HaUeHUe B OIleHKE 9KOJIOTH-
YeCKOT0 COCTOSIHUA peKu. Kpome TOro, B rOPOICKOM
JauamadTe peKa IpUHUIMAaeT 3HaUNTeIbHbIe 00 beMBbI
TIOBEPXHOCTHOTO CTOKA, B COCTaBe KOTOPOT'O B PACTBO-
PEeHHO#, cOpOMPOBAHHOII Ha TBEepPAbIX YacTHUIlaX (op-
Max U B (popMe TeXHOTeHHBIX COeINHEeHUH IMTOCTYIaloT
MUKPO3JIEMEHThbI, B TOM YHCJIe TSAMKeJIble MEeTAJLILI,
XapaKTepHbIe JJis TOPOJCKOU cpenbl. B aToil curya-
I JOHHBIE OTJIOMKEHUS TOPOJCKUX PEK BBHIMOJHAIOT
IEeMOHUPYIOIyIo (QYHKIINIO, YUACTBYsS B IIpolleccax
UX CaMOOUYUIIEHUS.

Ilesp HACTOSIIEIO MCCJIENOBAHUS IIPENIIoJaraer
aHaJau3 TPaAHCHOPMAIIUN THUAPOXUMUUECKOTO PEKU-
Ma QYHKIIMOHMPOBAHUA MAJIBIX PEK B YCIOBUSAX TeX-
HOTE€HHOT'O MIpeoOpasoBaHUA UX PyceJ B I'OPOJACKUX
reocrucTeMax U BKJIOUaeT: mccieldoBaHme MoOPdoso-
ruu TpaHcHOPMUPOBAHHOIO PYCJIa PEeKU MYyTeM IIOCT-
poeHnA U(POBBIX MOJeJiel peiibeda JHA C OIEHKOMN
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Puc. 1. Pacnonoxenue yuacmrog npo6oomoopa OOHHbLX OMAONHEHUlL U 800bL 8 20p00CKOM
ompeske mevenus p. Boaxosey

NHTEHCHUBHOCTU HAaAKOIIJIEHUA OCaAJKOB U
HN3MEHEeHUA BOI[OO6MeHa B NCKYCCTBEHHBIX
pacinmmpeHuAX pycJa; HCCJIelOoBaHUE XU-
MHUYECKOI'0 COCTaBa MOHHBLIX OTJIOMKEHUH
PeKM KaK BTOPUYHOI'O MCTOUYHUKA 3arpsAs3-
HEeHNdA BOJABI; aHaJIN3 KauyeCcTBa BOIBI B I'O-
POICKOM yYacTKe PEeKH; BhISIBJIEHNE 3aKO-
HOMEPHOCTEeN u3MeHeHUs (PYHKIIMOHUPO-
BaHUA MAJIO PeKHU B YCJIOBUSIX T'OPOACKOI1
cpenbl C OIpegeleHMeM OCHOBHBIX TeH-
IeHIIUA Pa3BUTUA U IIyTEH ero sKOJIOTH-
YeCKO# ONTUMU3AIUN.

B kauecTBe 00BEKTa wuCCIENOBAHUS
paccmaTtpuBaerca peka Boaxoser (Bese-
Ka), oxoJio 10 KM pyciia KoTopoii (13 25 KM
o0IIell MPOTAKEHHOCTH) HaXOAUTCA B Uep-
Te r. Bearopoaa [1]. IIpu aToM B BepxHEM
orpesKe (5,2 KM) TOPOJICKOT'O yUacTKa pe-
KU PYCJIO UMEET IPEUMYIIIECTBEHHO eCTEeCT-
BEHHOE CTPOEHNE, 4 B HUKHEM — IIPeICTaB-
JIEHO KacKaJoM U3 MAeCATU PaCIIUpeHUii,
IIVPUHA KOTOPBIX B HEKOTOPBIX YYACTKAX
npessbirtaer 100 m (puc. 1). B Kaxapiii us
9TUX TeXHOTEeHHBIX BOJJOEMOB ITPOUCXOIUT
OpPraHM30BAaHHBLIM ¥ HEOPraHM30BAHHBIN
c6poc TUBHEBBIX CTOUHBLIX BOJ, IIPeIBapH-

Ne 2, 2011

TeJIbHasd OYMCTKa KOTOPBIX He IIPOM3BO-
IUTCs. 32 HECKOJBKO IeCATUJIETUN B pyC-
Jle PeK’ HAKOILJIeHO 0OJILIIOe KOJIUUYECTBO
ITOHHBIX OCAJKOB, M B CBA3U C ILJIAHHUPYE-
MBIMU U OCYIIECTBJISIEMBIMU PabOTaMU IIO
ouncTKe TpebyeTca aHAIM3 CTENeHH 3a-
TPS3HEHHOCTH 9TUX oTJoxxkeHui. Co3maHue
WCKYCCTBEHHBIX DPACIIUPEHUN u yriayoJie-
HUII pycila — [OCTATOYHO PacIIpocTpa-
HEHHBbIe T'MIPOTEXHUYECKNEe MePOIIPUs-
TUSA B TOPOACKUX reocucremax. OmIHAKO B
mmpegeaax ropoja 3TH PaCIIMpPeHNs, KakK
IIPaBUJIO, UCIIBITHIBAIOT YPE3MEPHYIO aHT-
POIIOTEHHYIO HAIPY3KY, KOTOPasd BhIpasKa-
eTcsi, IPesKje BCero, B 3arpsisHeHNUHU, 3a-
WJIeHUU AHA 1, KaK CJIeJCTBHUEe, CHIKEeHNUN
BOJOOOMeEHaA.

3HaunTeJbHOE TeIIOHUPOBAHME JOHHBIX
OTJIOKEHUI TOATBEP:KIAEeTCA IIPU aHAJIU-
3e TPeXMepPHLIX MoJeJiell JHa TpexX Haubo-
Jiee 3HAYUMBIX [IJIS TOPOACKOTO JaHAIIad-
Ta YYacCTKOB MCKYCCTBEHHOI'O paclIupe-
HUA pycyia peku Boaxoselr — ydyacTku 5,
6 u 7 (puc. 1). Ha ocHOBe maHHBIX Taxeo-
MeTPUYECKOI CheMKHU U ITPOMEePOB IIyOuH
HaM¥ OBLIM IIOCTPOEHHI TPEXMEPHBIE MO-
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Puc. 2. Kapmui eaybun mpex yvacmros pacuwiuperuil pycaa pexku Boaxosey.
CnaowHoll U NYHKMUPHOU JuHUel 8bi0eseHbl YUACMKU DeanbH020 U NOMeHYUAIbHO20
obpaszosanus ommeneil

Ienu pyciia peku B 9Ttmx ydactrax (I1O
Surfer 8.0) u cocTaB/IeHbI KapTLI OTMeJIe-
obpasoBanusd (puc. 2), Ha 0OCHOBE 4ero ObI-
Ja olleHeHa IOTEHIIMAJbHAs OIIACHOCTD
3aMJIeHUs MAHHBIX YYaCTKOB. YUYaCTKH
peajbHOr0 W IIOTEHIIMAJbHOrO 00pasoBa-
HUS OTMeJieil ompeaesieHbl UCXOIs U3 ce-
30HHBIX KOJIe0aHUII YPOBHS BOABI B PEKe.

AHanus TpexMepHBIX Mojejeil I03Bo-
JUJ ycTaHOBUTH, uTo B 2007—2008 r.
HamboJIbIIaA CKOPOCTh BOJOOOMEHa Ha-
6yrofasach Ha yyacTkax 6 m 7 — 32,5 u
30 M3/‘{, COOTBETCTBEHHO, TIPU STOM Ha
yuacTke 7 HabJI0JaI0Ch UHTEHCUBHOE 00-
pasoBaHue oTMmesieli. HaumMeHbIIasg CKO-
POCTH BOMOOOMEHA COOTBETCTBOBAJIA yUACT-
Ky peku 5 — 13,6 M3/q, ITHO IaHHOTO
yJacTKa pacIiIupeHus pycja OTJIUYAIOCh
CUJBHON 3aMJIEHHOCTBHIO.

B ¢despaiie 2010 r. HamMu GBI OCYIIIECT-
BJIEH TIP0600TOOpP MOHHBIX OTJOMKEHUI B
MCKYCCTBEHHBIX PACIIHPEHUSIX pycJa pe-
K1 BoaxoBell B TOPOJCKOM OTpe3Ke — C
IeJbI0 BHIABJIEHUA Hambojee 3arpsa3HeH-
HBIX YYaCTKOB pycJia pexu. IIpo6ooT6op
ocyiiecTBIsaacAa B 10 yuacTkax pacriupe-
HUii pycaa pexu Boaxoser (cMm. puc. 1) —
OT TEePBOTO, PACIIOJIOKEHHOT'0 HAIIPOTUB
IIeMeHTHOT0 3aBOja, OO0 YCThs — MecTa
BnajgeHusa BosxoBma B peKy CeBepckuii

DKonornyeckas oLeHKa M KapTorpaguposaHme

JoHenm — B MATMKPATHON IIOBTOPHOCTU
IJs1 TIOCJEAYIOIero peHTreHodayopec-
IeHTHOTO aHaan3a (UCIIOJIb30BaH CIIEKTPO-
metp «CITEKTPOCKAH MAKC-GV>» [2]).

Ha nporsasxkeHuu Bcero TropoJcKoOro
yuacTKa pexu BoJsxosel (0 TaHHBIM PeH-
TreHO(MIYOPECIIeHTHOIO aHa/M3a) HabJIIo-
JaeTcsA HaKOILJIeHNe B JOHHBIX OTJIOMKEHUIX
TAMKEJIbIX MeTasnmoB. CyMMapHBIN ITOKa3a-
TeJib 3arpA3HEeHUS MaKCUMaJIeH Ha yJacT-
Ke paclimpeHus pycia pexu 8 (tadi. 2).
IIpuopuTeTHBIMU 3arPA3SHUTENAMU BBI-
CTYyHAalT IIMHK M cBuHel. McTOYHMKaAMu
TOCTYILJIEHUA HTAaHHBLIX MHUKPO3JEMEHTOB
MOTYT SIBJISTHCSA CTOKY JIUBHEBOM KaHAaJIN-
3aIuu, O YeM MOTYT CBUIETeJIbCTBOBATD
JTaHHbIE XWMHUYECKOTO aHaJIu3a ocamKa
CTOUYHBIX BOJ B peKy BoJixoBerr (Ipu BXO-
Ie B mapk Ilobeabr), mosyueHHbBIE B OKTSI0-
pe 2009 r. (puc. 3). Kax mokasayu uccJe-
JIOBaHUSA, C TBEPALIM CTOKOM C TE€PPUTO-
puu ropojia B peKy CTeKaeT 3HAUUTEJIbHOe
KoauudecTBo Zn u Pb. B ocagke cTouHBIX
BOoJ HabJiofaeTcsa IIPEBBINNIEHNE YPOBHS
IINK o maHHBIM djIeMeHTaM.

Ha ocHoOBe mosyueHHBIX TaHHBIX PEHT-
TeHO(MJIyOPEeCIeHTHOTO aHaJan3a, MOMKHO
BBISIBUTH YYaCTKU C HAMOOJIBIIIMM YPOB-
HeM 3arpA3HeH’sA JOHHBIX OTJIOMKeHUH —
MCTOYHUKOB BTOPUYHOTO 3aTPA3HEHNUA pe-

Ne 2, 20t
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Puc. 3. Cpeduee codepicanue MuKpodiemenmos 6 ocadke LUBHECMOKA
(yracmox 7, okmasabpwv, 2009 )

ku. KosmuecTBeHHO cTeneHb TEXHOT€H-
HOHM HArpPy3KU Ha BOJHBIN O00BEKT MOIKET
XapaKTepu30BaThCA IIOKa3aTeJIeM HAaKOII-
neuusa (ITH) Ta:xenabplx MeTalJIOB B JIOH-
HBIX oTJoKeHUAX [1; 3]:

ITH = (C; — C4)/Cq - 100 %,

rge C; — KOHIEHTpaInus MUKPOdJIeMeHTa
B [10; Cy — (hoHOBOe 3HaUEHUE COlepIKa-
HUS JaHHOTO MUKpOdJieMeHTa. B KauecT-
Be Cg MBI IPUHUMAIN CPeJHee 3HaueHue
kKoHIeHTpanuu TM B HOHHBIX OTJIOXKEHU-
AX Ha ydyacTKe peKu BosxoBell, KOTOPBIi
OpPaKTUYEeCKN He HCIIBITHIBAET TEXHOTEH-
HOT'O BO3JeMCTBUS.

B tab6s. 1 mpuBegeHbl 3HAUEHUS IIOKa-
3aTesiell HAKOIJIEHUS Pa3IUUYHBIX MUKPO-
9JIEMEHTOB [IJS YYacTKOB pPaCIIUpPEeHUH
pycaa peku Boaxoserir.

Ha ocmoBe wucciemoBaHuMii MUKPO3Jie-
MEHTHOTO COCTaBa MJOHHBIX OTJIOMKEHUH
MOJKHO CHIeJIaTh CJIeVIOIre BbIBOIBI:

e I[IPUOPUTETHLIMU 3arpA3HUTENAMU B
cocTaBe JOHHBIX OTJIOMKeHUI p. Boixosern
BBICTYIIAIOT ITUHK W CBUHEIT;

e mHauxyjamiee (M0 YPOBHIO 3arpsA3HeHUA
MOHHBIX OTJIOMKEHUIT) BKOJIOTHUYECKOe CO-
CTOsHUE PeKU HabJomaeTcs Ha yuacTKe 8
peKu, Trae OTMedaloTCA caMble BBLICOKUE
IOoKasaTeJ U HAKOILJIEHUA II0 IIPUOPUTET-
HBIM 3arpA3HUTEJIAM;

® OIHUM M3 OCHOBHBIX MCTOUHHKOB IIOC-
rymienuss TM B JOHHBIe OTJIOMKEHUS
p. BosxoBeIrr MOJKHO cUMTATh MecTa opra-
HM30BaHHOTO c6poca BOJ JIMBHEBOU KaHa-
JIUBAIUU.

B aBrycre-cenTsiope 2010 r. HamMu OBLI
OCYIIIECTBJIEH OTOOP WM XWUMUYECKUIl aHa-
aus mpob Boabl B pexke Bosxoser. Wumgu-
KaTopaMu KayecTBa IIOCTYKUJIN COJepIKa-
HUe noHOB amMMoHusA (N H4+ , MT'/J1), comep-
JKaHUe jKejesa 00IIero 1 MUHePaIu3aIsa

Ne 2, 2ot

(mr/n). IlepBbIii TOKa3aTeIh U3MEPSJIN TIO-
TEHIINOMETPUUYECKUM METOJIOM, 3KeJIe30 —
creKTpoOTOMETPUIECKUM, MUHEPaIn3a-
U0 — KOHAYKTOMETPUYECKUM METOLOM.

XuMnuyecKuil aHaaus BoABI B peke Bou-
XOBeI] TI0KAa3aJj, YTO B OTHOIIIEHUU COJEep-
JKaHUS MOHA aMMOHUS (NHI), KOTOPBI
B IPUPOAHBLIX BOJAaX HaKaIlIMBaeTCA IPU
pas3JIoKeHUN OPraHnuYecKoro BelllecTsa,
HabJII0/JaeTcA YMEHBINEHNE CONePIKaHUA
ITaHHOTO MOHA HA IPOTAMKEHUU I'OPOACKO-
ro OoTpesKa peKu (Tabii. 2), UYTO O3BOJIAET
TOBOPUTH O IIPOTEKAHUHU IIPOIECCOB CaMO-
OUUINleHNA B KacKaje BojoeMoB. CxomHas
cuTyanus HaOJIIOIAaeTcd W B OTHOIIEHUU
MUHePaJIU3aluu — CyMMapHOTO KOJIrue-
CTBEHHOI'0 IIOKAa3aTeJisd COAePsKaHUsA pac-
TBOPEHHBIX B BOJI€ BEII[ECTB — €r'0 MaKCHU-
MaJIbHOE 3HAYeHMe OTMEeYaeTCs Ha ydJacT-
Kax 1 u 2 (Tabua. 2).

Taxkoii anmemenT, kKak keueszo (Fe) misa
OOJIBINIMHCTBA TOPOACKUX PEK SABJIAETCS

Ta6aumna 1

IToxasareau maxonmaeausa TM
B JOHHBIX OTJIO:KeHuAX p. Boaxosen, %

YuacTru
orbopa Zn | Ni | Cu Pb As Co
npoo
2 51,2 — — 167 | 26,4| wmer
3 — — — | 22,0 | 4,1 | =mer
4 18,5| 29,5| 24,0| 53,7 | — | 189,7
5 — | 6,0 | 46,3| 10,6 | 6,6 | 127,6
6 8,9 | — — | 82,9 (33,1 —
7 — — — | 44,7 — HeT
8 68,4 — — 12382,5| — [172,4
9 10,0 — — | 99,2 | 8,3 | mer
10 16,1| — — | 39,8 | — —

«—» OTCYTCTBHE IIPEBLINIEHUA (POHA;
«HET» — DPacyeT HEBO3MOXKEH M3-3a HU3KOTO
COZEePIKAHUS 9JIEMEHTa B KOHTPOJBHOM CTBODE
(HusKe mpenesia OOHAPYIKEHUs).
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Ta6mauma 2

TuapoxuMudyecKasa XapaKTepHCTHKA
p. BoaxoBer B ropoickoM oTpeske ee pycia

Touxnu * NHI ,| Munepamn- | Feqgy,
oT6opa nmpod Zc Mr/n 3amus, MI/JI| wmr/a
1 (don) 1 1,06 893 0,294
2 3,31| 0,67 891 0,367

3 0,60 0,45 632 0,279

4 2,08| 0,38 595 0,264

5 1,23| 0,32 596 0,374

6 2,05| 0,57 636 0,575

7 0,14 0,66 634 0,358

8 3,45| 0,6 641 0,557

9 1,66| 0,22 627 0,623
10 1,07| 0,23 679 0,444

*Zc=2(C;/Cy) — (n— 1), rAe Z¢ — cyMMapHBIA
TIOKasaTesIb 3arPASHEHUS JOHHBIX OTJIOMKEHUH
THKeIBIMU MeTasuiamu, C; — cpejHee coziepiKa-

HUe i-T'0 BJIEMEHTAa B JOHHBIX OTJIOXKEHUAX Cq) —

(bOHOBOG coepixKaHue sJIeMeHTa B JOHHBIX OTJIO-
JKeHUuAX, n — 061uee YHCJIO 9JIEMEHTOB.

TUIMUYHLIM. OTO TaKiKe TUIOMOPMHBIN
3JIeMeHT IJisi Besiropoackoi obiactu B 11e-
JIoM u 1jig ropozxa Besropona, B yactHOC-
tu. KoHIlenTpanus xeyesa B pexe Bosxo-
Bell (TabJ. 2) OCTATOYHO BHICOKA, IOKa-
saresb II[IK mpeBbIllIeH TPaKTUYECKU Ha
BCeX yuacTKaXxX mIpobooTdopa (3a ucKIoue-
HHeM ydacTKoB 1, 3 u 4) u Habmomaercs
yBeJINUeHUE COAEeP’KaHUA MAaHHOTO JJie-
MeHTa II0 HAllPaBJEHUIO K YCThIO PEKU.

IIpoBeneHHBIE UCCIEOBAHUS TO3BOJIH-
JIZ CeJIaTh CJIEeRYIOIUEe BBHIBOIHI.

1. Aranus MopdosoTnUeCKUX 0CODEeH-
HocTell pexku BoJsixoBell CBUIETEJIHLCTBYET
0 CHUJKEHUU ee CIOCOOHOCTH K CaMOOYU-
IIIEHUI0 BCJIEACTBUE COKPAIeHUs CTOKA U
CUJILHOM aHTPOIIOTeHHOU TpaHchopMauu
pyciaa. TexHoreHHOEe IpeodbpasoBaHUe pyc-
Jia peKU B TOPOJCKOM OTpPe3Ke IIPUBEJIO K
HapyIIeHN0 IPOIECCOB €ro eCTeCTBEeHHO-

Bu6nuorpaduueckmnii cnucok

ro ounineHua. Kackag m3 Tpex BOJOEMOB
WCKYCCTBEHHBIX PACIIUpPEeHuil hopMuUpyer
MHOTOYHNCJIEHHBIE MeXaHUYeCKe 6aphephl,
HA KOTOPBIX IIPOMCXOAUT OCeJaHue B3Be-
IITeHHBIX YaCTUIl, TPAHCIOPTUPYEMBIX pe-
Koit. OuuIamoinas clIoCoOOHOCTL MCKYCCT-
BEHHBIX PaCUINPEHUI pycja cO BpeMeHeM
CHUIKAETCs B CBS3U C 3aMJIeHHEeM [IHa, CO-
KpallleHneM o0beMa U, KaK CJIeJCTBUE,
ycuJIeHueM BOJOOOMeHa.

2. Pe3ysabTaThl BHIABJIEHUA IPOCTPAH-
CTBEHHBIX PA3JINYUN DKOJOTMYECKOr'0 CO-
CTOAHUA PeKu BoxoBel CBUIETETLCTBY-
IOT O HEraTUBHOM BJIUAHUU T'OPOACKOM
9KOCUCTEMBI Ha KauecTBO BOJBI B DPEKe B
OTHOINIEHUY TOCTYIIJIEHUSA M HAKOIJIEHUS
TAMKEJBIX MeTaJlIOB, a TaKiKe Kejesa.
BmMmecre ¢ Tem 1o mokasaTesM MUHEPAaJIN-
3allU U COAepP’KaHUA MOHA AaMMOHUSA
(sKcIpecc-aHaIn3 KauecTBa) BHISBJIEHO UX
CHU)KeHUE B KacKaje pacIiiupeHuii pycJa,
YTO CBUJAETEJIHbCTBYET O IMIPOTEKAHUU IIPO-
I[eCCOB CaAMOOYMIIEHU.

3. B mesom, paciimpeHus pycjia BBI-
TMOJIHAIOT IOJIOKUTENBLHYIO POJIb KaK Kac-
KaJ BOJOEMOB-OTCTOMHUKOB, IIPEIATCTBY-
IOIIAX BBIHOCY 3arpssHAMOINUX BeIeCTB
B p. CeBepckuii [oHel, HO YypOBEeHb BO3-
IeficTBUA HA DKOCHUCTEMY PeKHU IIpeBHIIa-
€T ee CIIOCOOHOCTH K CAMOOYUIIEHUIO, UTO
00ycJI0BIMBaeT HEOOXOAUMOCTH IIPOBeje-
HUA 9KO0JIOT0-PeabMINTAIIOHHBIX MEepOI-
pusTtuii. Pemuts mpobieMy merpaganuu
MaJbIX TOPOJACKUX MOJKET TOJBKO KOMII-
JIeKCHOEe BOJOOXPaHHOe O0YCTPOMCTBO UX
bacceifHOB Ha BCEM IIPOTIKEHUU.

Paboma evinonnena npu QuUHAHCOB0IL
noddepicke zocydapcmeeHH020 KOHMPAK-
ma Ne 02.740.11.0675 e pamxax DPIL[II
«Hayunvie u HayuHo-nedazozuueckue Kao-
pbt uHHOBaUUOHHOU Poccuu» Ha 2009—
2013 200wbL.
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