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Boromuup Koncrantun I'puropseBud poauics B
1949 r., okonumn B 1971 r. ApxaHrenbckuil jeco-
TEXHUYECKUH HHCTUTYT, AOKTOP XMMHYECKUX HayK,
npodeccop, 3aBenyromuii Kapeapoi GuMUecKoi 1
KOJUIOWJHOW XHUMHU ApXaHreJIbCKOro rocynap-
CTBEHHOTO TEXHHYECKOTO YHUBEPCHUTETa, JHPEKTOP
MHcTHTyTa XMMHH M XUMHYECKOH TEXHOJOTHH Jpe-
Becunbl npu AI'TY, uneH-KoppecHoHIeHT Akaje-
MHU MHXEHEpHbIX Hayk P® u Poccuiickoll unxe-
HepHOI akagemuu. Vimeer Gosee 200 HaydHBIX
TpyZOB B oOOmacté pa3paboTku u  (QU3HKO-
XHMHYECKHX OCHOB IIPOLIECCOB IIEPEpPadOTKH JpeBe-
CHHBL.

IKOJIOI0-AHAJIMTUYECKASI OHEHKA TEXHOT'EHHOI'O
BO3JEUCTBUS HA COCTOSHHUE BOJHOU CPEJBI
(AEJBTA p. CEBEPHAS JIBUHA)

[IpoBeneHa omeHKa COBPEMEHHOTO COCTOSIHHSI BOJHOM cpe-
IIBI B paiioHe Bojo3abopa . ApxaHrenbcka. B Xoje aHamm3a IHHAMU-
KA U3MCHEHHUS THIPOJIOTHYECKUX W TUAPOXUMHUYCCKHUX TOKazaTelei
BOJIBI BEISIBIICHBI OCHOBHBIC MPHUEMBI OICHKH TEXHOTCHHOTO BO3JCH-
CTBHSI TPOMBINIICHHBIX TPEATIPUSTHAN Ha BOJHYIO SKOCHCTEMY.

Study of the modern state of water has been carried out in
the area of water intake of Arkhangelsk. When analysing the
dynamics of changes of hydrological and hydrochemical water
properties, the main procedures have been revealed to assess the
technogenic influence of industrial enterprises on the water
ecosystem.

BeicTynas B posin 0c000 Ba)KHOTO MPUPOJTHOTO KOMITOHEHTA, CTUMYJIH-
PYIOIIETO TOJIHYIO IETHYI0 PEaKIUI0 OMOJIOTHYECKUX MPOIECCOB, BOJAA MpE.-
CTaBJIAeT CO00M (DyHIaMEHTAIBHBIN Pecypc I MOAIepKaHMS KU3HU Ha 3eMiie U
SIBIIIETCS. €JIMHCTBEHHBIM BO300HOBIIIEMBIM TIPUPOAHBIM PECypCOM, MOJIar0-
ITUMCSI TTIOBTOPHOMY HCIIOJIB30BAHUIO TOCHE mepepadboTku. OTHOBPEMEHHO C
6I)ICTpI)IM WHAYCTPUAJIBHBIM POCTOM HU3MCHAIOTCA U O6IlII/Ie TMEPCIICKTHUBLI JJIA
3TOTO pecypca. B apy TeXHOIOTHYECKOro pa3BUTHS, POCTa TOPOJOB U MPOMBIIII-
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creMa (HYHKITMOHUPOBAHKSI XUMHUKO-JIECHOTO KomIutekca EBponeiickoro Cesepa Poccun B
YCIIOBHSIX PRIHOYHON 3KOHOMHUKH Ha reprox 1994-2000 rr.».
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JIEHHOCTH 3TOT NMPUPOAHBIA peCypc pacCMaTpUBAIOT HE TOIBKO KAK «COLUAIBHO-
HEOOXOIUMBIIN» BIEMEHT, HO M KaK «9KOHOMHYECKHI WHCTPYMEHTapUi» peaju-
3yEMOI PErMOHAJIbHOM DKOJIOTMYECKON IOJUTUKU, CTPATEIMYECKON 3aladel Ko-
TOpOH SIBJII€TCS AOCTHKEHUE NPHUHIUIIA PABHOBECHOI'O MJIM COAJAHCUPOBAHHOTO
MPUPOJONOIb30BAHNS, NPUMEHEHUS IPOTPECCUBHBIX MPHUPOIHO-PECYPCHBIX H
SHEeprocOeperaInx TEXHOJIOTHH, HEe UCTOLIAIOIINX U HE 3arpsi3HSIOMUNX OKpY-
KAIOLYI0 cpely. JTa KOHUEIIHS MOXKET CTaTh COCTABHON 4aCThIO CTPATEruu Ie-
pexojia Ha MOZeIb YCTOMUMBOIO pa3BuTH. IIpu 3TOM 00s13aTE€IBHO TOTKHBI OBITH
OTpaXXEHbl HE TOJBKO KJIMMaTHYeCKHe, Teorpaduveckue, COLMAIBHO-
HSKOHOMHYECKHE U HKOJIOTHYECKHE 0COOCHHOCTH PETHOHA, HO M €T0 MECTO U POJIb
B )KU3HU CTPaHBI.

B03MOXHOCTh UCTIONB30BaHUSI MIPUPOJHBIX BOJHBIX OOBEKTOB B Kaue-
CTBE MCTOYHHMKA BOJOCHA0KEHHS HACEIICHHBIX MyHKTOB M MPOMBIIIICHHBIX TPea-
MPUSTAN OLIEHUBAETCS, MIPEKE BCETO, C MO3ULIUHN UX 3KOJIOTUIECKOTO COCTOSIHHASA,
OINPEAEIAEMOr0 HAINYMEM B BOJE KOMIIOHEHTOB KaK IPHPOJHOTO, TaK U TEXHO-
TeHHOTo npoucxoxaeHus. Ilocnennue, pa3nuyasch MO CBOEMY COJAEPKAHUIO U
CBOWCTBaM, 0OYCIIOBJIMBAIOT Ka4EeCTBCHHBIC XaPaKTEPUCTHUKH BOJBI U, KaK CIE/-
CTBHE, OIIPEIEIIAIOT TEXHOJIOTHYECKUE PEIICHHS €€ OUYUCTKU U TIOIYYEHHS BOIBI C
IIUPOKHUM CIIEKTPOM MOTPEOUTEIHCKUX CBOMCTB.

EBponetickuit CeBep U, B 4aCTHOCTH, ApXaHTeIbCcKast 00JIacThb SIBISIOT-
Csl PETHOHOM, T[i€ HATMYHE 3HAYUTEIbHBIX IPUPOIHBIX PECYPCOB NMPUBENIO K KOH-
LEHTpaUru NPEANPHUIATUIl H0OBIBAIONIEH MPOMBIIICHHOCTH U XUMHUKO-JECHOTO
KOMILIEKCA.

B cBsi3u ¢ 3TUM 0COOEHHOCTBIO THAPOXMMHUYECKOro cocTaBa p. Cesep-
Has J[BMHA — OCHOBHOI'O MCTOYHHMKA BOJOCHA0KEHUS HAcCEJeHUsI APXaHIelIbCKON
oOyacTH, siBJIsieTcsl ee OOoJbIas MUHEPAIU3allus, TOBBIIIEHHOE COJIepIKaHUe Op-
TaHUYEeCKUX KOMITOHEHTOB (()E€HOJIOB, JINTHUHHBIX BEIIECTB, TAHHHUIOB H JIp.) U
OnoreHHbIX BemiecTB. HeraTuBHOE BIMSIHHME AAHHBIX KOMIIOHEHTOB NPOSIBIISIETCS
B YBEJIMUCHHUHU YaCTOTHI 3200JIEBAEMOCTH 1 OCOOCHHOCTH CTPYKTYPHI TATOJIOTHH Y
HaceJIeHUs. Y CTaHOBJIEHO, YTO B PErHMOHE MPEUMYIIECTBEHHO MOPaKAIOTCS Kely-
JIOYHO-KUIIEYHas: © MOYEBBIBOASIIAS CUCTEMBI. BapuaHThI mopakeHHns HOCAT SB-
HO MMMYHO3aBHUCUMBIH XapakTep, MPEUMYLIECTBEHHO ayTOMMYHHBIH. YpPOBEHb
HapylIeHHH UMMYHHUTETa CpeJlu JIUII, UCIIOoNb3yIonmXx Boay u3 p. Cesepnas J[Bu-
Ha, BBILIE, YeM Yy >KHUTeNeH, ynoTpeOsSIomMX BOLY U3 MOI3EMHBIX MCTOYHHKOB
(47 u 24 %). Peructpupyercst 6osiee BBICOKas 4acTOTa HAOKPHUHHBIX Hapylle-
Huit (37 u 19 %), BbIlIe MOKa3aTeIM M0 KapleHOAMOPHOHAIILHOMY aHTUTeHY. 13
BOJIOTIPOBOJIHOW BOJIBI BBIZIETICHBI CYOCTaHIIMM C UMMYHO/ICTIPECCUBHBIMH CBOM-
CTBaMH, INOAABISIOIIME B OHKCIIEPUMEHTE aKTUBHOCTH OnacTTpanchopmannu
TUM(OIMTOB U (HarolHUTapHYI0 CIIOCOOHOCTh HEUTPODMIBHBIX JIEHKOIIUTOB, MO-
rouuToB. VIMMyHO/ENpecCHBHbIE KOMIIOHEHTHI BOJBI HE OCAXKIAIOTCA OOBIYHO
HCIIOJIb3YEMBIMU KOAryJISIHTAMU U MPOXOJAAT Yepe3 MPHUMEHSEMBIE IS OYHCTKU
BOJBI (UIBTPBI, HO OCAXKAAIOTCS B IMpOLEcce IEKTpoKoarymsinuu. OnacHOCTh
HaXO0XJIEHUS TOJO0OHBIX CYOCTaHIIMI B BOJIE YCYT'YOJISIETCS HEM3BECTHOCTHIO MX
BIIMSIHUS HA UMMYHHYIO CHCTEMY, CIIOCOOHOCTBHIO HMX JUIMTENLHOW MHIPAIlH B
BOJIE ¥ HAKOIJICHUEM Ha OOBEKTaX OUHUCTKH BOJIBL.
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K ¢akropam, onpenenstomum
9KOJIOTUYECKOE COCTOSIHUE IPHUPOTHOTO
BOJIOMCTOYHMKA, OTHOCSITCA THIPO- JIOTHU-
geckue (pacxoil BOABI, YPOBEHb BOABI) U
ruapoxumuueckue. C 3TUX NMO3UIMHA Ja-
IUM  3KOJIOT0-aHAJIUTHYECKYI OLICHKY
COCTOSIHMSI OCHOBHOI'O BOJOWCTOYHHKA T.
ApxaHrenbscka -
p. CeBepnas J[lpuHna.

Henpta  CeBepHoil  [IBUHBI
Ha4yMHAeTCsl y ApXaHTeiabCcKa U HaloMu-
HaeT MOJypacKphIThIi Beep (puc.l). Cre-
Ba (110 HAMPABJICHUIO CTOKA) OHA OTpaHU-
yeHa HUKOIBCKMM pyKaBOM M IPUMBIKA-
OIIEH K HEMY CUCTEMOW MEJIKHUX MPOTOK
(IIuxupuxa, Mankypbs u 1p.), ClipaBa —
BepxHel yacTeio KopabenpHoTo pykasa, a
3areM mpoTokoit Ky3Heunxa, HU30BOM
gactelo MaiiMakcel 1 Kopa- GenbHBIM
ycTheM. MopcKoi Kpail JebThl IPOXOIUT
10 LENH HU3MEHHEIX OCTPOBOB (SIrpsr, Puc. 1. Cxema pacnosnoxeHusi IIyHKTOB
I'pemuxa, Kym6bim, Tomer, JleGemum, KOHTPOA (W), B07103200pOB (/) ¥ UCTOU-
Pa360iHKK) MM, TOYHEE, KOLIEK, 0OCOX- HHKOB 3arpssHeHus (®) B Oacceiine
IIUX TIECYAaHBIX KOC W MEJIeH y 3THX OCT- enbTel p. CesepHast pnna
poBoB (Augoma, CenpasHas).

OcHoOBHBIE TTOTPEOUTENN CBEXKEH BOJBI (MO MaHHBIM 1996 T.) U3 BOAO-
TokOB OacceitHa p. CeBepHas [IBMHa — HpeAnpHUATHS LEIUIIOI03HO-OyMa)kHON
npombinnienHoctn (ALIBK — 223,73 mun m”, KIIBK — 224.4 MiH. M°), SHepreTn-
xu (Apxamrensckas TDL — 99,07 mmm M, Cesepomsunckas TOII-1 —
— 33,41 MaH M’) ¥ KOMMYyHaIbHOTO Xo3siicTBa (MIT «ApXaHrembCKHii BOIOKA-
Ham» — 60,08 MIH M°).

OCHOBHOE TEXHOT€HHOE BO3JICHCTBHE HA 3KOJOTHUYECKOE COCTOSHHE
BOJHOM cpenpl B pailoHe I'. ApXaHrenbCKa ONpPENessieTCs] XO3sCTBEHHOU nes-
TEJNBHOCTBIO LIEJIII0JIO3HO-OyMaKHbIX KOMOUHATOB, HePTeOa3bl, CyJOPEMOHTHBIX
MPEeNNpUITUH, TPEANPUATUA KOMMYHAJIBHOTO M CEJIbCKOTro Xo3siicTBa. OO0beM
CTOYHBIX BOJ (M0 MaHHBIM 1996 r.), cOpPOLIEHHBIX B MOBEPXHOCTHBIE BOIHBIE
00BexThI, coctaBw 771,3 MiH M’ (6e3 ouncTku — 43,4 MIIH M, 4epe3 OUHCTHbIE
COOPY)KEHHSI TIPOIyIIeHO 459 MJIH. M’, U3 HHX TOJIBKO 35 MJIH M’ OYHIICHO 10
YCTaHOBJICHHBIX HOpMAaTHBOB). OOBbEM CTOYHBIX BOJ, COPOIICHHBIX B BOJOEMBI
HOPMATHBHO YHCTHIMHU (6€3 OUMCTKH), cocTaBui 260,6 Mt M° (pHc. 2).

OnpeaensiroriuM  GpakTOpOM THAPOJIOTHUECKOTO pexuma AenbTol Ce-
BEpHO JIBUHBI SBISETCS PEYHON CTOK, IMOABEPKEHHBIM CHIBHBIM IIPHUJIUBO-
OTJIMBHBIM KOJICOAHUSIM YpOBHS.  [IPOTSHKEHHOCTH MOPCKOTO YYacTKa PeKd
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Puc. 2. Cxema pacrnpeneneHust 00beMOB CTOYHBIX BOJ|, COPOIICHHBIX B MOBEPXHO-
CTHBIE BOJIHbIC 00BEKTHI (aHHBIC 1996 T.)

cocTaBisieT 0okoyo 120 KM, ero BepxXHssl IpaHULA HAXOAHUTCS B XOJIMOTOPCKOM
pasBerBnennn (y KOpckoro mepekara); BomoMmepHBIA mocT Yctb-Ilunera (6azo-
BBIIl KOHTPOJIBHBIN MOCT, PACIIONIOKEHHBIA B 135 KM OT JEIbTHI) YKE HE QUKCH-
pYyeT TpWIMBO-OTJIMBHBIE KoieOaHusi ypoBHs. CpelHEeroqoBbIE pacxXoibl y TI.
VYerp-Ilunera He 00HApYKUBAIOT TEHACHIMH K OTKJIOHEHUIO OT CPEeIHEr0 MHOTO-
JIETHEr0 3HAYEHHMS M HUCIOJNB3YIOTCS S pacueTa BOJONOTOKOB IO
pykaBam.

Pexxum ypoBHeii B nenbre CeBepHOl J[BUHBI XapakTepu3yeTrcs: 00JbIIoN
CJIO’)KHOCTBIO M CYLIECTBEHHO Pa3jIMuaeTcs B OTAEIBbHBIX €€ yacTsax (puc. 3). O1o
0OBSICHSIETCS TIPEK/IC BCErO U3MEHYMBOCTHIO (PaKTOPOB, ONPEACTISIONINX YPOBEH-
HBI PEXHUM CO CTOPOHBI peKu u Mops. Ha koneGaHust ypOBHS BIUSIOT aCTPOHO-
MHUYECKHE U MeTeoposiornueckue akropsl. [lepBbie 00yCIIOBINBAIOT NMEPUOIH-
YEeCKUE KOJIcOaHWs, BhI3bIBAEMbIC MTPUJIMBHON BOJIHOM, PacipOCTPAHSIONMIEHCS CO
CTOPOHBI MOps (TEPHOANYHOCTh MMEET MOIYCYTOUHBIM Xapakrtep). Meteoposo-
THYECKHE YCIIOBUS B OacceiiHe peKH ONpelelisiioT BEJIMUMHY CTOKA U pacipeaese-
HHUe ero B TedyeHue roga. Hambomee cymiecTBeHHble KoJeOaHUs SBISIIOTCA CIE.-
CTBHEM ITaBOJIKOBBIX BOJIH M, OCOOEHHO, TIOJIOBOJIBSI.

I'maponoruyeckre U3MEpeHHus MOATBEPAWIH, YTO BOJOIOTOK, (opmu-
pyromuiics B aenpte CeBepHOil J[BuHEI y . YcTh-IInHEra, npakTuyeckn B Mod-
HOM 00BbeMe mocTynaetr K nmocty CMosbHbIN BysH U B JanbHEHIIEM pacipeneis-
€TCsl IO OCHOBHBIM pykaBam: Huxomsckuit — 37,3 %, Mypmanckuit — 19,3 %, Ko-
pabenbubiii — 21,2 %. AHanu3 MU3MEHEHMs XapaKTePUCTUK yKa3bIBaeT Ha CyIle-
CTBOBaHNE MaKCHUMAJILHBIX BOJOIIOTOKOB BECHOI (Maif) M OCEHBIO (HOSOPE).

Oco0eHHOCTBIO THApOXHUMHYECKOT0 cocTaBa p. CeBepHas J[BuHa,
YCIIOXKHSIIOIIEH pelieHne 3a/1a4 BOJAONOATOTOBKH, SIBIISIETCSA €€ 0oJbIlas MUHEpa-
JU3alys, NOBBILIEHHOE COJIEPKaHWe OpraHUYecKuX ((EeHOoNOB, JUTHUHHBIX Be-
IECTB, TAHHUIOB U Ap.) ¥ ONOTCHHBIX BEIIECTB.
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Hamu mnpoBeneHa sko-
JIOTO-aHAIUTHUYECKAs OLIEHKA TeX-
HOTEHHOTO BO3/CHCTBHS Ha BO-
mouctouHuk (membta p. Cese-
pHas JlpuHa) T. ApxaHTeIbcKa
MO pe3yNibTaTaM KOHTPOJISI XUMH-
geckoro coctaBa Boasl Cese-
PHBIM IIEHTPOM MOHHUTOpPHHTA
3arpsI3HEHU OKpY’Karollell cpe-
net  CeBrugpomera 3a  1988—
1997 rr. B cneayoux TOYKaXx:

I — r. Apxanrensck, xe-
JIE3HOJAOPOXKHBIM MOCT, Yy Jie- BO-
ro (mmpwmaa 0,3 M) ¥ mpaBoro
(mmpuna 0,7 M) O6eperoB Ha TITy-
oune 0,3 Mm;

II — Hukonesckuil pykas,
Ha 1 kM Bwemme c. Puxacuxa,
(ummpuna 0,5 M) Ha Tayoune 0,0 u
0,3 m;

III — MypMaHckuil pyKas,
c. Kpacnoe, (mmpuna 0,5 M) Ha
riryoune 0,0 u 0,3 m;

IV — nporoka Maiimakca,
Ha 1 KM HuXe nocta DKOHOMUS, Y
JIEBOTO M TPaBOTO OeperoB Ha
rryoune 0,0 u 0,3 m.

AHanu3 JaHHBIX TOKa3all,
9ro s OOJBIIOTO Kiacca Be-
IIECTB BO3MOKHO BBIABUTH 3aBH-
CUMOCTh WX KOHIIGHTPallMd OT
BPEMEHH TOZa, T. €. MOCTPOUTH
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Puc. 3. V3menenne ypoBHS BoAasl H B TedeHHe
roaa B KOHTPOJINPYEMBIX CTBOpax:
a — Cwompnblit OysH; 6 — Conombana;

6 — 1. Konseliep (3geck u nanee, Ha puc. 4 — 8,
mudpbl Ha TOPU3OHTAILHOH OCH 0003HAYAIOT
MIOPSIKOBBII HOMEP MecsIIa B TOLY)

MOJI€JIb BHYTPUIOJIOBOro Xoja mpouecca. IIpu 3ToM nokaszaTenu MOXKHO YCIOBHO
pa3duth Ha Tpu rpynnsl. Hampumep, KOHUEHTpauusi rUIpOKapOOHATOB, HATPUS,
KaJIisl, MarHusi, KaJblys, XJopa, cyiabdara U TaKue WHTETpajbHbIe [TOKAa3aTelH,
KaK MHHEpaJM3alusi U JKeCTKOCTh, UMEIOT OJUHAKOBBIE 3aKOHBI M3MEHEHHS BO
BpemenH (puc. 4). MaremaTH4ecKku 3aBUCUMOCTh MOCTIEAHUX OT BPEMEHH JI0CTa-
TOYHO XOPOIIIO OMMCHIBAETCA CIEYIOIIMMHU OITMHOMAaMHU:

IJId MUHEpAJIN3alluu

M(t) = 0,664 — 20,947 * + 245,495 £ — 1,304 - 10° £ + 3,016 -10° £t — 2,072 - 10°;

JJI1 AKKECTKOCTH

O(t) = 6,522 107 £ — 0,209 * + 2,468 £ — 13,125 £ + 29,997 ¢ — 19,374.
Crnenyer OTMETUTD, UTO JAHHBIC YPAaBHEHUS aJ€KBATHO OTPaXKaloT IMPO-
1IeCChl, MpoTeKarolue y nyHkToB KoHTpouis I u 11, u Tosibko Jy1s yacTu nmokasare-
Jed  (KanbLMH, THIPOKAPOOHATHI) 3aBHUCHMOCTH CIIPABEIJIMBBI Y BCEX KOH-

13 «JlecHoii sxypHam» Ne 2 - 3
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Puc. 4. M3meHeHne mapamMeTpoB MUHepanu3aiuu (a) u skecTkoctd (6)
Bozbl (manubie 1989 — 1997 rr.; C — conmepkanue coneit)

TPONBHBIX Touek. Hampumep, mist myrkToB koHTpons III, IV HabmomaeTcs yBe-
JYeHNe KOHICHTPAU HATPHUS B JIECATKU pa3 M0 CPaBHEHHIO C OOBIYHOM (cpen-
Heil) B MapTe U aBrycTe—CeHTI0pe, 4To, BEPOSTHO, OOBSCHSIETCS OOJbIICH aKTHB-
HOCTBIO IPUJIMBHBIX TEUCHUH B 3TH NEPUOBI U OJIM30CTHIO K MOPIO.

Crnenyrolnyto Tpymiy, i KOTOPOH BbIABICHA OOIIas 3aBUCHMOCTh
KOHIIGHTPAI[H OT BPEMEHH, MOXXHO YCJIOBHO Ha3BaTb OMOTEHHBIMH KOMITOHEH-
TaMH M 3arps3HSAIOLIMMH BEIIECTBAMHM HEOPTaHMUYECKOro MpoHcxoxieHusa. He-
CMOTps Ha pa3inyie UX XapaKTEPUCTHK B IEPBO MOJIOBUHE roja, Bce OHU 00a-
Jar0T 0011el 0COOCHHOCTBI0 — MUHUMYM KOHIIGHTpPAIlH BelllecTBa HAOMr01aeTcs
B aBrycre—ceHTs0pe. Takue pe3ynbTaThl MOJTYYEHBI AJISi COENUHEHWH a30Ta,
kpemHus, docdopa, xemneza (puc. 5). B oTnmume OT mEepBOH TPYIIBI BEIECTB,
MPUBEACHHBIC MOJIENIM BTOPOHM TPYIIBI MOJAXOMAT JJISl OIMUCAHUS MPOIECCOB H3-
MEHEHHS! KOHIIEHTPAIIUHN BO BCEX MTyHKTaX KOHTPOJISL.

PacTBOpeHHBIN KUCIOPOA, SIBJISASCH MHTETPAJIBHBIM TOKa3aTeleM KH3-
HEAEATENILHOCTH OPraHU3MOB BOJHOW CpEZbl, KOPPEIUpPYyeT C IPYTUMH HHTe-
TpaJbHBIMU MTapaMeTpaMH, XapaKTEPU3YIOIIUMH Ka4eCTBO BOJIBL.

IIpu coBMemieHNH 3aBUCUMOCTEH KOHLEHTPAIMU PACTBOPEHHOI'O KHC-
JI0poZa OT BpeMEHH (puc. 6) ¢ MOKa3aTeNsIMH IIEPBOW IPYIMIbl YCTAaHOBJIEHO, YTO
MUHHMYM KOHIEHTPAIMU KKCIOPO/a COBIAIAET ¢ MAKCUMYMaMH KOHIICHTPAIH
ﬂmrﬂ Ouefa

25
20
15
1,0

0,5

7 4 5 7w r 0 2 PR i

Puc. 5. Usmenenue coxpepxkanus kpemHus (a) u ¢docdaros (6) B BoAC
B TeueHue roaa (nanueie 1989 — 1997 rr.)
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Puc. 6. M3menenune coxpepkaHus pacTBOpeHHOro kuciopona (I — 4) m Hatpus (5)
B Bojie B TeueHue roga: /,4 —1990r.; 2—-1991r.; 3—-1992 1.

VIOMSIHYTBIX TIOKa3aTeJieil, 4TO yKa3bIBaeT HAa aKTHBU3AILIUIO MPOIIECCOB KU3HE-
NEeSITeIbHOCTH MUKPOOPTaHU3MOB M PEIOKC-TIPOIIECCOB.

Hns Tperbeil rpynmbl BEIIECTB, HE HMMEIOIIUX YETKOM 3aBHCHUMOCTHU
KOHIIEHTPAIMi OT BpeMeHH (pHc. 7), MOXKHO TPEIOKUTh TIOAXOM K aHAIH3Y HX
MOBEJICHUS C MO3UIUU OLEHKH CaMOOYHINAIONICH CIOCOOHOCTH PEKH Ha JaHHOM
yuactke. I[lpencTaBuM nenbTy peku Kak CHCTeMY, MMEIOIYI0 11Ba BXOAa W He-
CKOJIBKO BBIXOJIOB (puc. 8). HeoOXxommMocTh paccMaTpuBaTh JEBBIA M MIPaBBIT
Oepera Kak OTJICIbHBIC BXOJBI CUCTEMBI CBsI3aHa C CYIIECTBEHHON pa3HUIICH KOH-
LIEHTPAIUii MHOTUX BEIISCTB B 3THX TOYkKax. JIJis Kakaoro BpeMEHU OTOOpa
(bmKcHpoBaM 3HAYCHHS TI0Ka3aTeliel Ha BXOJE U BBIXOJE CHUCTEMBI (HalpuMep y
JIeBOTO Oepera B pailoHe KeJIe3HOJOPOKHOTO MOCTa ¥ B HUKOJIBCKOM pyKaBe).

[ToBTOpSsAsS MIpoTIeAYPY, MOJIydaeM NaHHBIE, aHAIN3 KOTOPBIX YKa3bIBAET
Ha JINHEHHYIO 3aBHCUMOCTH MEX/Ty HUMHU.

ITo Buny ypaBaeHUS Cypx = aCyx + b MOXKHO CYTUTH O CAMOOYHTIIAIOIIEH
CHOCOOHOCTH peKH Ha JaHHOM ydacTke. Tak, npu a = 1 (@ — 1) u oTHOCHTENHHO
MaioM b (b — 0) MOXKXHO cenaTh BBIBOJ 00 OTCYTCTBHUU OYHINEHUS BOIBI; TIPU
a<1wub<0(h—0)— o HanMuuK caMoouuIeHHs (IPUIEM, YEM MEHBIIIE a, TEM
WHTEHCUBHEE HJIET ATOT mporiecc); npu a > 1 u b > 0 — 0 3arps3HEHUH BOJIBI.

oM =t ,’i o
T -9
10\ /)\\ ==X —15%1, /
AR A R L [ - +-1988r
| ' mrl) —a—-1430r.
60 e b= 1994,

—>— - 19961,

2 3 4 § 68 7 ¢ 90 4 2 12 3
a §

Puc. 7. W3menenne copepkanusi JuraocyinbpoHaroB (a¢) u moxaszareneit XIIK (6)
B BOJIC B TEUCHHUE rOja

13*



196 K.I". Boeonuywin u op.

(wupuna §Inm) | Huronscxud pywad (wupuma 95 m)
Xeneswodopor - Mypmancsui pywaf (uupure G5m)
Hbl moem (uupura 0,3m)

(wupuwa 47m, Noomoka Maumorca

(WUpIRa g7

Puc. 8. Cxema  HeabTBI
p. CeBepHas JIpuna

Ha puc. 9 mpencTaBneHsl 3aBHCUMOCTH BXO/I—BBIXOJ] 1151 KOHIIEHTPAITAN
JUTHOCYIH(OHATOB, MO3BOJSIOIINE OTMETUTh HECYIIECTBEHHOE CAMOOUYHILCHHE
PEKU TI0 ATOMY IMOKa3aTearo B HUKOIBCKOM pykaBe M 0ojiee MHTEHCHUBHBIN TpPO-
ecc caMooyuuieHus: B MypMaHCKOM pyKaBe U MPOToke Maiimakca.

l'm,r/a o

. ] n " " n

0 1 2 3 4 § & 7 4bwh

Puc. 9. BzaumocBs3b conepxanusi C JTUTHOCYIb-

(hoHATOB B BOJOMOTOKAX: ¢ — YJacTOK JKEJIE3HO-

JIOPOXKHOBIA ~ MOCT — MypMaHCKUH  pyKaB;

0 — y4acTOK JKEJIEe3HOJOPOKHOTO MocTa (IpaBbIi

— JeBBI Oepera); 6 — y4acTOK >KEJIE3HOIOPOXK-
HbI MOCT — HUKOJIBCKMIA pyKaB

N3noxenHblit BBIIIIE
MOJX0J] MPUMEHUM TaKXKe IS
MOTyYeHUS XapaKTEPUCTHK «IIe-
pEeMeIBaHusD) BeEIIeCTBA Ha
paccMaTpuBaeMOM Y4acTKe pe-
KM, €CJIM 3a BXOJ TNpPHUHATH Jie-
BEIH, a 32 BBIXOJ — TPaBhIid Oe-
per peku (wim HaoOOpOT).
Hampumep, mnocTpouB Takyro
3aBH- CHMOCTH JJISI JIMTHOCYJIh-
¢oHatroB B TOYKEe I, MOXKHO
OIICHUTh HMHTCHCHUBHOCTH IIpPO-
mecca  TMepeMelIMBaHUA  Ha
yuactke ot ALIBK nmo »xene-
3HOJOPOXKHOTO MocTa (cuuTasd,
9TO JHUTHOCYJIb(OHATHI MOCTY-
marotr umeHHO ¢ AIIBK, T. €. ¢
JieBOro Oepera).

Ilo Bupy npexcra-
BJICHHON Ha puc. 9 3aBuUcCUMO-
CTH MOXKHO CJeNaTh BBIBOJ O
TOM, YTO KOHIICHTPAIUS JIUTHO-
cyne(hoHaTOB y JeBoro Oepera
3HAYUTEIHHO BBIIIE, YeM Yy TIpa-
BOTO, U TIEpEeMEIINBaHNE MPO-
W30IIUI0 PUOIU3UTENBHO Ha 25
%.

W3noxeHHBIN BBIIIE METOJ OIEHKH CaMOOYHINAIONIEH CIOCOOHOCTH U
NepeMeIMBaHus JaeT MPUOIU3UTEIbHBIE Pe3ybTaThl U MOXKET OKa3aThCs MOJe3-
HBIM Ha npakTuke. Hamu oH OB MpUMEHEH A7l OLIEHKU M APYTHX MOKa3aTeen
(buxpomarnoii okucisiemoctd, BIIKs —¢enonos, Hedprenpoaykros, popmanbae-

Tuja, METaHOJIA).

AHanu3 n3MeHeHUs] KOMIIOHEHTHOTOo cocTaBa p. CeBepHas JlBuHA B Me-
cTe Bojo3abopa T. ApxaHrenbcka 3a mnepuon 1988—1997 rr. mo3Bomut
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Xumuveckuii cocras Bojabl p. CeBepHasi /IBuHa (Bo103a00p r. ApxaHreJbcKa,
nanuble 1988—-1997 rr.)

UncnieHHble 3HaYEHNS TTOKa3aTesnei
ITokazarenn Makcu- Munu- Cpennee IIpenensHo
MaJIBHOC MaJIbHOC JOITYCTUMOEC

LiBeTHOCTH 232 55 121 -
B3Bemrennsle BemecTna 96,6 0,2 13,5 -
Munepanu3aims 408.,4 62,7 217,2 -
KecTkocTb 5,91 0,73 2,49 -
T'unpoxapOoHATHI 175,7 30,7 99,8 -
pH 8,02 6,88 7,57 -
Kucnopon 13,99 3,06 8,15 >4
Hacpienue xuciopogom 107 16 65 -
Vriaekucslii ra3 15,4 2,9 7,6 -
Maruwuii 16,8 1,5 8,1 40
Xmop 21,1 2,7 8,7 300
Cynbhatsl 96,8 9,6 49,8 -
Hatpuwii 24,2 1,4 9.9 120
Kamuii 3,1 1,0 1,8 50
Kanpmmit 63,9 12,0 37,3 -
Kpemuuit 4,1 0,7 2,2 10
docdartsr 2,0 0,0 0,1 0,2
A3zor: -

HUTPUTHBII 0,083 0,001 0,004 0,01

HUTPATHBIN 0,32 0 0,096 0,04

aMMOHUMHBIN 2,01 0,01 0,11 0,5
AnroMuHUK 0,94 0,004 0,13 0,04
Keneso 0,97 0,01 0,38 0,05
Xpom obmuit 0,006 0,001 0,002 -
BIIK 5,9 0,79 2,1 <3
XIIK 66,1 23,8 39,2 <15
JlurnocynshoHATHI 10,7 1,9 4,17 1,0
Hedrenpoaykrsr 0,09 0,04 0,07 0,05
dopmanbaerus 0,07 0,03 0,05 0,05
MetaHoxa 0,75 0 0,2 0,1

IMpumeuanue. Bee mokasarenu onpeeneHbl B MI/J, KpoMe [BETHOCTH (Tpaj),
xecTkocTH (MMoIb/i), pH, Hacemmenus kucimopomom (%), BIIKs (Mr O,/m) m XIIK
(Mr Oy/m).

OIpeACINTG OCHOBHBLIC MHI'PCAUCHTHI U Hanobosee KOJIOTMYECKH OITacHBIC JUIIA
YCJIOBCKa IMPHUMECHU KaK IMPUPOAHOIO, TaK M aHTPOIOIrC€HHOT'O ITPOUCXOXKIACHUA
(CM. Ta6J'II/II_Iy), a TaKXKC INPUOPUTCTHBIC HANIPABJIICHUSA TCXHOJOTMYCCKUX U NUHIKC-
HEPHBIX peH_IeHI/If/i B CUCTEMAX BOJOOYHNCTKH.

IMoctymuna 6 gpepains 1998 r.



