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WucTuryT BOomHBIX mpobiem PAH

METO/Abl YMNPABJIEHUA KAYECTBOM MNMPUPOAOHbLIX BOA

Cmambusa noceauwena memodam nodlepiKyu NPUHAMUSL PeuleHUll 6 00acmu ynpasJe-
Hus Kavecmsom 6800. B komnaexce paccmampusaiomes memodonozus nocmpoenus modeeil
U 80NnpPOCyL. UHMOPMAUUOHHO020 0becneuerus. Botbop cocmasa 80000XPAHHbLX MepOnpusmuil
ULLIOCMPUPYEMC S NPUMEPAMU peuleHull 3a0ay HA KOHKPEMmHbLX MAMmepuanax, Omuocs-

wuxcs Kk 6acceitny pexu Boaeu.

Ynpasaenue kavecmaom 800, 6acceiin Boazu, memodonozus nocmpoenus modeseit, cuc-
mema noddepiKu NPUHAMUSL PeuleHUll, UHGOPMAYUOHHO-COBemyouLUue cucmemvl, 3az-

pA3HAIOWUe 8euLecmaa.

The article is connected with the methods of decision making support in the field of
water quality management. The methodology of model building and questions of data ware
are considered in complex. The choice of water protective measures is illustrated by the
examples of problems solving on the particular materials relating to the Volga river basin.

Management of water quality, the Volga basin, methodology of model building, the
system of decision making support, informative — advising systems, pollutants.

IIpu paspaboTKe MEeTOIOB BOCCTAHOB-
JIEHUS KadvecTBa BOJ JeTrpaJupPOBaHHBIX
PEUYHBIX 0acCeifHOB CJieyeT YUYUTHLIBATD,
UTO «HAWUJIYUIINE» TeXHUUECKHE PeIleHnsI
(masxe B yCJIOBUAX HemocTaTKa (pHHAHCO-
BBIX PECYPCOB) MOTYT OBITh «HAUXYMAIIIU-
MH» B COIIMAJIBLHOM ILIaHe (0COOEHHO 3TO
MOKeT IIPOABUTHCA B PETUOHAX, XapaKTe-
PUBYIOIINXCS CEePbEe3HON Aerpagaiueil 3e-
MeJILHBIX PeCcypcoB, CHCTEM BOJOIONAYM
M OYUCTKU CTOUHBIX BOJ).

OcHOBHBIE UeU IJIAHUPOBAHUSA BO-
JMOOXPAHHBIX MEPOIPUATUN HCXOAAT U3

MIPEANOCHIIOK UX B3aMMHOTO TOJOKU-
TEJILHOTO BJIUAHUSA B PA3HBIX MECTaxX T'U]l-
porpaduuecKoii ceTu 1 BOJOCOOPHBIX TeP-
putopuii. IloaTomy obocHOBaHWE Mep MO
OXpaHe BOJ BBITIOJHSETCA KaK IJs BOJ-
HBIX 00'BEKTOB (YUUTBHIBAIOTCS COCPELOTO-
YeHHbIEe WJIM paclpeesieHHble MCTOUHU-
K1 cOpoca CTOUYHBIX BOJX), TaK W Ha
BOAOCOOPHOM Teppuropuu (aasa auddys-
HBIX MCTOUHUKOB 3arpA3HeHuit). B Kaue-
CTBE METOJAUYECKOTO amnmnapara UCIoJIb3y-
IOTCS CHUCTEMBI HOANEPKKU HPUHATUA
pemeruii (CIITIP) s1u60 nH(MOPMAIIMOHHO-
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coBerymmiue cucrembl (MCC). Ilocnenuaue
ABJIAIOTCA KaK ObI «00JI€ETUEeHHBIMU» BapH-
aHTaMM KJIACCUUECKUX CHUCTEM MOAAEPIK-
KU IPUHATUA perntenuii. OqHAKO Ha Ipes-
BapuUTeJbHON CTaANU HCCJIeITOBaHUM
KOMILIIEKCHBIX BOJOXO3ANCTBEHHBIX 3a4a4
npumeHeHue ICC MoKeT OKasaThCs make
IpeanouYTUTe S bHbIM [1].

OcraHoBUMCA Ha onmmcaHUU UHQOP-
MaIMOHHO-COBETYIOIIEHN CUCTEMBI, KOTOPasa
CTPOUTCA KaK ammapaTr AJA aHajau3a BO-
IOXO3AMCTBEHHON OOCTAHOBKM B Oacceii-
He KPYIHOU peKU M pPeIIeHusd 3aJauu
yAy4IIeHus KadecTBa Boabl B Hel. Oc-
HOBHBIE ee KOMIIOHEHThI — OaHK MaTeMa-
TUYECKUX Mofesell U (PYHKIIMOHAJIbHBIX
pacuyeTHBIX MOAYJIEH, OJIOK KOPPEKTUPOB-
KM TapaMeTpPOB OTAeJNbHBIX MOJAeJIeld U
nucxonuou mHpopManuu. McmoiabayroTces
MaTeMaTuYecKue MOAEJU TPeX TUIIOB:

OIleHKa BCEX BUI0B aHTPOIIOTE€HHOM
Harpys3Ku;

IIPOTHO3 KauecTBa BOJbI;

000CHOBaHVE BOJOOXPAaHHBIX MEPO-
OPUATUN.

Kasxnaa momess OnmrchIBaeT COOTBET-
CTBYIOILITUH IIpOIlecc, YUUTHIBASA U3MEHUU-
BOCTh IIPOCTPAHCTBEHHO-BPEMEHHBIX U
TEeXHOJOTUUECKUX IlapaMeTpPOB.

Modeau oueHKU AHMPONO2eHHOU
Haepy3sku. IIporeccrl hopMupoOBaHUS 3ar-
pasHaomiux BermiecTB (3B) Ha ceilbCcKo-
X03AMCTBEHHBIX BOJOCOOpax 1 mepeHoca
UX B BOAHBIE O0BEKTHI ILJIOXO (hopMasIu-
3YIOTCSA, YTO 3aTPYAHSET BKJIOUEHUE CO-
OTBETCTBYIOIIINX 3aKOHOMEPHOCTEHN B Ma-
TeMaTu4YeCcKue MOJeJu NPUHATUA
pemtenuii. Curyanus OCJIOMKHSETCSI TEM
00CTOSATEJILCTBOM, UTO Ha OLHOM 1 TOH JKe
TEePPUTOPUU IPUMEHAIOTCA, KaK IIPaBUJIO,
PasHOTUNHBIE MEPONPUATUSA IIO0 3aIUTE
BOJ, OT 3arpsi3HEHUS W TPYAHO OIEHUTh
UX COBMECTHYIO 3(h(eKTUBHOCTH. Bo3MOXK-
HO, UMEHHO II0 3TUM NPUYUHAM 3a pyode-
JKOM OTHAIOT HPeAIouYTeHre TaK Ha3bIBa-
eMBIM CcIIocO0aM HaWJIyUIlell IPaKTUKU
yIpaBJIeHUsA IIPOU3BOACTBEHHBIMU IIPO-
1eccaMu, KOTOPbIe KOCBEHHO o0ecIieunBa-
IOT COKpaIlleHre MAaccChl 3arpsa3HAIOINX
BeIllecTB (B PacTBOPEHHOW WM TBEPAON
dase), mocrymamIimux OT AUPPYIHBIX
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ncToyHUKOB. CenyeT OTMETUTD, UTO IIPO-
Ieypa BbI0Opa HaWJIYYIed IPakTUKY YII-
paBJIeHUA He UJEHTUUYHA PeIlleHUI0 3a1au
yIpaBJeHUsA BOAHBIMHU XO3AHCTBEHHBIMU
cucTeMaMM UM 3a7a4 000CHOBAHUA TUIIA
OYMCTKHU CTOUHBIX BOJ. BOJIBIIIMHCTBO Mep
MMpaKTUKY yrapaBjaeHus, Hampumep B CIITA,
CBSIBAHO C 3aIMTOU IIOYB WJIU ITaCTOMUII]
aubo ¢ obecrieueHMEM SKOHOMMNYECKOM
cTabMIBHOCTU (pepMEPCKUX XO3AMNCTB 3a
CUeT TOBBIIIEHUSA TPOAYKTUBHOCTHU IIPO-
M3BOJCTBA M COKPAIIleHNA aHTPOIIOTeHHOM
HaArpy3Ku Ha BOIHBIE O00BEeKTHI [2].

IIpocreiitime MmaTeMaTUUYECKE MOJIE-
JIX AJIA pacueTa BbIHOCA OMOTE€HHBIX dJie-
MEHTOB C CeJIbCKOXO3ANCTBEHHBIX yTIO-
Iuii — 5TO OajJaHCOBBIe ypPaBHEHUA
Macconepenoca Boabsl 1 3B. HauboJiee pas-
paboTaHBI MOJeJIU, OIMCHIBAIOIIE TPaHC-
¢opmariio m BBIHOC azoTa. AHaIUTHUEC-
Kle YPaBHEHUS UCIIOJb3YIOTCA A OIEHKU
IIPOIIECCOB MUHEPAIUIAIINY U BBIMIEeJIaUN-
BaHUA IIOBEPXHOCTHOI'O CTOKa U ABUIKE-
HUA a30Ta B mouBe. OQHO M3 YIIPOIIIEHHBIX
MaTeMaTUUYEeCKUX OIMCAHWI BBIHOCA HUT-
paToB M3 IIOYBBLI UMEET CJIEAYIOIIUI BU:
. p h/10

P+100_ )

rae f — HOJisg HUTPATOB, BEIMBIBAEMbBIX 34 Ipele-
JIBI KOPHEOOMTAaeMOr0 CJI0s ITIOUBLI; . — €T0 MOIIT-
HOCTBh; P — KOJIMYECTBO BOIBI, (PUILTPYIOIIEica
CKBO3b IIOUYBEHHLII CJIOH; G)m — HaMeHbINasa mo-
JeBasi BJIATOEMKOCTH IIOUBEI.

IIpu Gojsee meTalnbHBIX pacueTax
TpeOyIoTcA HaHHBIe 00 OocaaKax, HcIIape-
HUHN, KOJUUYECTBE BHOCKMOI'O B IIOUYBY a30-
Ta, IMOPO3HOCTU IIOUBLI, TPaHCHPOPMAIUL
asoTa B IIOUBe M BOJHON cpenxe. BreiHoc
¢gocdopa Tak ke, Kak U a3oTa, POpMUPY-
eTcs MIOJ BJIMUSHUEM CTOKA M aArpOHOMU-
yeckoro (poua. O0beM BBIHOCA OMOTEHHO-
I'0 BeIlleCTBA C eIUHUIIGI IIJIOIIALA MOYKET
OLITh OIlEHEH W3 COOTHOIIIEHMIA:

2
P -0 1C-rQ- . Qijt _ (Rt - 0’2Sijt) ,
it S L R, +0,8S;

rae Pmr — KoJjauuecTBO r-ro 3B ¢ moceBa KyJbTy-
pBI j Ha TIOYBe i B TeueHWe MEPUOJA BPEeMeHU 1;
C — xounenrpanus 3B Buzga r B cToKe Qm; R, -
OCTYILJIEHME BJIarM HA I[IOBEPXHOCTHL IIOUBBLI 34
CUET eCTECTBEHHBIX OCAAKOB ¥ OPOIIEHUS; S.1jt -
mapaMeTp 3afep:KaHusa BelecTBa, KOTOPbI 3aBU-

CHUT OT TUAPOJIOTHUYECKMNX U IIOUYBEHHBIX yCJIOBPIﬁ,
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cmocoba 06pabOTKU TTOYBHI, a TaKiKe KOJUUecTBa
BBITIABIIINX OCAAgKOB.

B camom o6111eM Buie BBIHOC 3aTPsA3-
HSAIOIINX BEIEeCTB C CEJIbCKOXO03ANCTBEH-
HBIX BOJOCOOPOB OIIMCHIBAETCS CJIENYIO-
UM ypaBHEHUEM:

U = MSC[1-exp(-kH)],

rae U — macca BeiHOca 3B; S — mouBeHHO-MOP-
donoruueckuii mapamerp; M — coaep:kaHue XU-
MHKaTa B KOPHEBOU 30He; H — ruapoJsiormuecKuit
napamerp; C — TeXHOJIOTUUECKUI TapaMeTp; kB —
KOHCTaHTa mepeHoca (paciajia) BelecTsa.

IIpu pacuerTe aHTPOIIOTeHHOU HAa-
rPYSKH AJiA KPYIHOTO peuHoro GacceiiHa
B KauyecTBe «0a30BBIX» BOJOCOOPHBIX Tep-
puTOpUl Ccay:KaT cy0OBeKThl PoccuiicKoit
denepanuu miIn UX 4acTu, (QOPMUPYIOIITHAE
COOTBETCTBYIOIHE TUAPOJOTUYECKH 00yC-
JIOBJIEHHBIE BOJOXO03ANCTBEHHBIE YUACTKU.
HeranbHOE OIMCaHIE METOJOB PETMOHA -
HOUl omeHKU au(@Py3HBIX 3arpsa3HeHUN
IIpeiCcTaBJIeHO, HaIpuMep, B [3].

Modenu npozHo3a kKauecmea 800bl.
Ilepenoc m TpaHchopManus Macchl 3ar-
PASHAIOIIUX BEIECTB IIPU CTAI[MOHAPHOM
TeYeHUUW BOABI B pPyCJie C y4eTOM HETO-
YEUYHBIX MCTOYHUKOB 3arpsA3HEHUA OIIU-
ceiBaeTcsa Tak [4]:

¢ )
, —— |exp| ——Lx |,
1 1 v

rle X — paccTosHUe MO AJUHE pycja OT Hayajb-
HOTO CTBOPA; Z — PAaCXOJ MAacCChl 3aTPA3HAIONINX
BEIIeCTB uepes IIOIlepeuHoe CeueHue pycia; vV —
CKOPOCThb TedeHHU:d; B, — CKOpocThb pacmana 3B;
W — pacupeeeHHBIN II0 AJHHE pycja IpuTox 3B
(momysb nudPysHOro CTOKA), Z, — PACXO[ MACCHI
3B uepes HauaIbHOE CEUEHUE.

OueBUIHO, UTO MOJIYUEHHOE PellleHne
IIPUMEHNMO TOJILKO AJIS pacueTa IepeHo-
ca HeKoHcepBaTHUBHBIX 3B, Korma Koap-
(GUIEEeHT CKOPOCTH pacmana k, OTIWdYeH
OT HyJIfl, HOCKOJbKY (DYHKIUA Z, He Om-
penenena npu k, = 0.

KauecTBO BOABI B BBIIEJIEHHBIX CTBO-
pax pPeKU OIEeHWBAeTCA M0 U IIOCJIEe CTPO-
UTEJbCTBA OUMCTHBIX COOPYKEHUH I
KOHTPOJIMPYEMBIX 3arpsa3HsioIiUX Be-
II[eCTB C MCIIOJH30BAHNEM YIIPOIIEHHBIX
Mozeaelli ux TpaHchopmamnuu. Pelrenus
COOTBETCTBYIOIIUX YPAaBHEHUN ABJIAIOTCS
mapaMeTpamMy MojeJiell ONTUMM3AI[UU,
BXOAIMMH B OTPAHUYEHNSA HA KOHIEHT-
panuu 3arpA3HAI[MX BeIlecTB B BbI-
JleJIeHHBIX CTBOpax pexu. Ilomo0Has oreH-

50

Zx)=¥ | 7

Ka TUAPOXWMHUYECKUX ITPOIECCOB XapakK-
TEpU3yeT PeaKI[UI0 BOAHOTO OO0BbeKTa Ha
IIJIAHUPYEeMble MEPOIPUATUA W II03BOJIAET
BBIABUTD JAJTbHEHIITYIO TOTPeOHOCTD B HUX.

Modenu 0060CcHO8aAHUS 80000XPAH-
Hblx Mmeponpuamuii. PaccmaTpuBaeMble
Jajee MaTeMaTHUeCKHe MOJeJu 0OOCHO-
BaHUA CIIOCOOOB OUMCTKM CTOUHBIX BOJ HE
BKJIIOYAIOT IIPOIIECCHI IIPOM3BOACTBEHHO-
I'0 BOJIOTIOJIE30BaHU A, COBEPIIIEHCTBOBAHIE
KOTODPBIX MOJKET CYIIeCTBEHHO CHUBUTH
AHTPOIIOTEHHYIO Harpy3Ky Ha BOJHBIE
00beKThI. [IpuHATO, UTO COPOCHI CTOUHBIX
BOJl OCYIIIECTBJISAIOTCA B IJIABHYIO PEKY B
MaJIOBOJHBIE IIEPUOABI BOJHOCTU 0e3 aHa-
Jiu3a CUTyallui U IIPOIeCCOB Ha ee IIPU-
TOKAaX, He BKJIIOUEHHBIX B PACUETHYIO CXe-
My. B KauecTBe pacueTHOTOo OOBIYHO
BBIOMPAIOT MEXKEeHHBLII pacxol 3aJaHHOU
BBICOKOM 00eCIIeYeHHOCTH, UYTO CIIOCOOCTBY-
€T OIIPeIeJIEHHOMY «3allacy HaJesKHOCTH »
Ipu BbBIOOpE IIapaMeTpPOB CHUCTEMBI BOIO-
OXPaHHBIX coopy:keHui. Mcmoab3oBanue
TaKUX TPEJNOCHIJIOK O3HAYaeT, UTO Ha-
rpy3ka oT am(p@y3HBIX HMCTOUHHUKOB, a
Tak'Ke peajbHble XapaKTEePUCTUKU BOIO-
cOopa (HampuMep, YKJIOHBI, CXeMbI 3eMJIe-
IIOJIb30BaHUS) B COOTBETCTBYIOIIUX MO/Ie-
JIIX UTPAIOT BTOPOCTEIIEHHYIO POJIb U UMU
MOJKHO ITpeHeOpeub. Ba3oBble ruapaBiiu-
yecKre M MopdomeTpuUuecKue xapakTe-
PUCTUKU TaKyKe MOTYT OBITH YIIPOIIE€HBI.

PesysbTaThl pacueToB II03BOJIAIOT Pas-
paboTaTh CIleHapUU JeHCTBUM I10 JOCTHUKE-
HUIO 9KOJIOTUYECKM 0e30I1acHOr0 COCTOS-
HUS BOJHBIX 00BEeKTOB M 000OCHOBATH
HampaBJieHUEe IIPUOPUTETHOT'O MHBECTUPO-
BaHMUA BOJOOXPAaHHBLIX MepomnpusaTuii. B
KauecTBe KPUTEPHEB ONTUMAIbHOCTU 3a7a4
IIJIAHUPOBAaHUA MED II0 OXPaHEe BOJ UCIIOJIb-
3VIOT, KaK IIPaBUJIO, MUTHUMMU3AIIIO IIPUBE-
JMIeHHBIX 3aTpaT (IIPU 3aJaHHBIX OrpaHUYe-
HUAX Ha CyMMapHbIE MacChl cOPachIBa€MbIX
3arPASHAIOIINX BEIECTB) JU00 MUHUMU-
3aIUI0 MAacCChl 3arpsA3HAIONINX BEIlEeCTB
(TIpu OrpaHUYEHUAX KaIINTAJIOBIOMKEeHUN HA
CTPOUTEILCTBO OUUCTHBIX COOPYsKeHmi) [5].

IIpuBemem mMaTeMaTMUYeCKyIO IIOCTa-
HOBKY 3a7]auyl 000CHOBAHMS CITOCOOOB OUHCT-
KU CTOYHBIX BOJ IIPUMEHUTEIBHO K KPYII-
HBIM peuHBIM OacceiiHaM. Bce ToueuHbIe
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ucToOuHUKM cbpocoB 3B arperumpyrorcsa
3[IeCh VISl KasKJIOTO BOJOXO03AMCTBEHHOTO
y4acTKa, IPUMBIKAIOIIETO K 7-My y4YacT-
Ky peku. Ilpeamosiaraercsa, 4To COOTBET-
CTBYIOIIUUA CyMMAapPHBIA COPOC OCYIIeCT-
BJIAeTCs Ha BepIIMHe YydYacTKa.
HNcnonn3oBaHbl caenyiolnue obo3HaUe-
HUA: t — UHAEKC cIioco0a OUYMCTKU CTOY-
HBIX BOJ, ] — MHJEKC YYUTHIBAEMOTO 3ar-
PA3HAIOINIET0 BelllecTBa (HaImpuMmep,
JKeje3a, He(DTEIIPOAYKTOB U IP.).

PeanmsoBana ciegyromiasa II0CTaHOB-
Ka 3ajaumn:

$=Y> (S.x,)—>min;rel, R; tel, T; (1)
r t

-k.1
X, -m. -e "’ -
¢, =c) +y L1t <C_;
Jr Jr jr
t Qr+Qr
Lr.
= (2)

(3)

rue kj — CKOpOCTH pasyoskeHus j-ro 3B; ¢ — Bpe-
MA JBUKEHUA PEUYHOI'0 IIOTOKA HA I'-M yJacTKe;
L — OpoTAXKEeHHOCTH I-T0 y9aCTKa PEeKH; U — CDefi-

rel, Ry Y M, <M,

H#AfA CKOPOCTH TeYeHUs BOABI HA I-M y4acrke; C,.

umM ; — SaJaHHBbIE BeJIMYMHBI HEIIPDEBLIIIeHNA KOH-
meHTpanuii u macc j-ro 3B B cTBOpe r cooTBer-

CTBEHHO; M, — orpaHnYeHUe Mace cbpoca j-ro 3B

B IIEJIOM II0 6acceiiny; X, — CIOCO0 OUMCTKY BUAA
t; S — cymmMapHBIe IPUBEIEHHBIE 3aTPaThl Ha Me-
POIIPUATHSA IO OXPaHe BOI.

Comep:kaHue B BOZe PAaCTBOPEHHOTO
KHCJIOpOoJa m3MepseTcs uepes ero Ouo-
xumMmuueckoe mnorpedisenue (BIIK — 6wuo-
XUMUYECKHU IIOTPEOJIeHHBIN KMCJIOPOH).
OreHMBAIOTCS TaKsKe cOPOCHI »KeJjesa, a3o-
Ta, ¢pocdopa u apyrux 3B, ouncTra KOTOo-
PBIX OCYIIECTBJISAETCA OJAHOBPEMEHHO C
BIIK B cooTrBeTcTBUM C 3(P(PEeKTUBHOCTHIO
PasHBIX CIOCOOOB OUMCTKH (MexXaHUYec-
KOI, OMOJIOTMYECKOM, OMOXMMUUYECKON U
p.). CpaBHUTEbHBIN aHAIN3 ITOKA3bIBAET,
YTO 3a CUEeT ONTUMU3AIlUU paclpenesie-
HUSA KaIUTAJOBJIOMKEHUNU MeXKIy BOJIO-
IMOJIL30BATEIIMU SKOHOMUSA CPEACTB Ha
BOJIOOXPAHHYIO JeATEeJIbHOCTh MOYKET ObITh
3HAUNTEJbHOM. TexXHoIornsa KOHCTPYUPO-
BaHUA U aHAJIM3a MOJOOHOTO THUIA MO/e-
Jleli XOpOIII0 M3BEeCTHA WM MHOTOKPATHO

Ne 1° 2010

NPUPOAOOBYCTPOUCTBO

MIPUMEHAJIACh IPU aHaAJIN3e WCIIOJIb30Ba-
HUS IPUPOAHBIX pecypcoB. Iloporocrosi-
el YacThI0 WMCIIOJIL30BAHUS MaTeMaTH-
YeCKUX MOJeJIeH SIBJISEeTCS He CTOJbKO UX
paspaboTKa U mporpaMMHas peajnsanus,
CKOJIBKO ITOJTyUYeHUe HeOOXOANMbIX MCXOI-
HBIX JaHHBIX U WX OPraHW3aIlusd.
IIpencrasienHas MojeIb aIrpoOPOBa-
Ha IJId ycyaoBuil Boymkckoro Oacceiina, rie
AHTPOIIOTeHHAsI HArpys3Ka Ha BOJHBIE U
AKOJIOTUUECKIE Pecypchl 3HAUNTEJILHO IIpe-
BBIIIIAET CPETHIOI0 HATrPy3Ky IO CTpaHe.
3arpssHeHns TOCTYIIAI0T OT HEOUUIIIEHHBIX
CTOYHBIX BOJ KUJIUITHO-KOMMYHAJIbHBIX,
ITPOMBIITLIEHHBIX, CEJIbCKOX03IHCTBEHHBIX
W IIPOUYMX IIpeanpuaTuii. Bosbioe Koam-
YEeCTBO TOKCUYHBLIX COeIUHEHWI, BKJIIOYAS
TAMKEJIbIe MeTaJLIbI, He(DTEIIPOAYKTHI U IPY-
rme, aKKyMyJHPYeTCSd B HOHHBIX OTJIOXKE-
HUAX BOHOXPaHWIHUII. [[OIIBITKI OUNCTUTH
Boiry niu, o Kpaitinelr Mmepe, IIpeIoTBpa-
TUTh NAJbHEUINYIO ee Ierpagaliiio mIpej-
IIPUHUMAIOTCS TIOCTOSTHHO, HO 13-3a HEJIO-
CTaTKa CPEeJICTB, MATEPHUAJIOB M TEXHUYECKUX
PecypcoB MepbI OCTaloTCA Hea((peKTHUBHBI-
mu. HecucremHoe maHmpoBaHme, OpUEH-
THPOBAHHOE Ha peIreHne OHON KaKou-I11100
mpo0JIeMbI, YaCTO co3maeT apyrue. PasBu-
THE COBPEMEHHOTO MOAXOAa K PEeIIeHUI0
KOMILJIEKCa 3aJad YIPaBJICHUS BOTHBIMI
pecypcamu Bojirz Mo)kKeT cTaTh XOPOIIei
0as3oii s pemieHus OJMBKUX IIPo0JeM
IPYruxX OOJIBIIINX PEK CTPaHbI M MHpPA.
Bo muoOrux ropomax Boimkckoro Oac-
celiHa 3HAUUTEJIbHAS YAaCTh CTOUYHBIX BOJ
cOpacbIiBaeTcs 0e3 OUMCTKU M3-3a HEeIoCTa-
TOYHOM MOIITHOCTHU OOITIETOPOACKUX U JIOKAJTE-
HBIX OUMCTHBIX COOPYIKEHU, UX IIeperpys-
K1 1 HusKom sadypextusHocTH. IIpoBesennbie
B 1990-x romax mcciemoBaHus IIOKA3aJI, UTO
HI OJHO U3 SKCILIyaTUPYEMBIX TOPOACKUX
COOPY KEHHI 11 HU OJHA 13 JIOKAJIBLHBIX CTaH-
NIl OUMCTKU HE B COCTOSIHHNM OOECIeYUTh
IIpeeIbHO JOIIYCTHUMbIE VI BPEMEHHO CO-
IJIaCOBaHHBIE COPOCHI CTOUHBIX BO/I.
MogenupoBaHue B MacmIiTabe peuHo-
ro OacceriHa o0ecIeurBaeT ageKBaTHOCTD
OIIEHKM PEYHOr0 CTOKAa U (pOpMUPOBaAHUA
macc 3B Ha BomoCOOPHBIX TEPPUTOPUIX U
SIBJISIETCSI TIO9TOMY BasKHBIM MHCTPYMEHTOM
IJIsI YIPaBJeHUSA BOAHBIMH pecypcaMu U

5y
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KauecTBoM Bojh. asa Boaru uiau ee mpu-
TOKOB, Hanpumep Oxku u Kambl, mpuxoauT-
cs OIEePUPOBATH HE OTIAEJIbHBIMU OUMCT-
HBIMU COOpPYyXeHUAMHU (KOTOPBIX
CYIIIEeCTBYeT TBICAYM), a UX KOMILIEKca-
mu. OnpenenssroTcs mpeodyazaioiyue CIo-
CcOOBbI OUMCTKU HA MPENIPUATUAX, PYHK-
MUOHUDPYIOIIUX HA TEPPUTOPUAX
Pa3JIMYHBIX BOJOXO3AMNCTBEHHBIX yYacT-
KOB. ITO 00OCTOATEJILCTBO OTPa’KeHO B
mogesu (1)...(3) ypaBHEeHUSIMU: Z x,=1;
tel, T:r €1, R, XOT4 B 11e10M (OPMYJIHA-
POBKH 3a/1a4 ONTUMUBAIUY TPAKTUIECKU
He MEHSAITCA i1 O0BEeKTOB PasHOM KpYII-
HocTu. OCHOBHBIE TPYAHOCTH CBA3AHBI C IIpa-
BIJIBHOCTBIO THIPOJIOTYECKOI'0 PAOHIPOBA-
HUS BOIOCOOPHOI TEPPUTOPUHU U ITPUHATHIMU
NPUHIIUTIAMU arperupoBaHUA TEeXHUKO-
SKOHOMHUYECKHUX IToKazareseit. s oObeK-
TOB MEHBINEN KpPyIHOCTH (IIpuUuTOKU 2,
3-T0 IOpsAKAa) B ONTHMUSAIMOHHYIO MOJEh
MOT'YT OBITh BKJIIOUEHBI YV2Ke XapAKTEPUCTUKU
KPYIHBIX 3arpA3HSIONINX ITPOU3BOACTB, UX
CTOYHBIX BOJ U XapPaKTEPUCTUKU Pa3IMUHBIX
CITOCOOOB OYVICTKU.

IIpu pacuerax nas GacceiiHa peKu
Boaru mcmosib3oBaHa AOCTATOUYHO Tpyodas
cxemMa paloHMpoOBaHUsA. Bce ToueuHBIE
WCTOYHUKMU COPOCOB 3arpsa3HSAIOINIUX Be-
IIIeCTB arperupoBaHbl IJIA BOJOCOOPHOM
TEPPUTOPUU KaXKIOTO BOJOXO3ANCTBEHHO-
ro y4JacTKa, IIPUMBIKAIOIIETO0 K COOTBET-
CTBYIOIIIEMY Y4YacTKy pycJya pexu. Ilpen-
moJiaraeTcs, 4TO cyMMAapHbIA copoc 3B
OCYIIIECTBJIAETCS Ha BEPIIIMHE yyacTKa. Ba-
JK€H BOIIpOC O crenuduke (POpMUPOBAHUA
KauecTBa Bogbl Bonru. Tak, 3a cuet pyHK-
IIMOHWPOBAHUSA BOJIOXPAHUJIUIN KaueCTBO
BOJIBI YJIYUIIIAETCA II0 TAKUM ITOKa3aTessIM,
KaK IIPO3PavyHOCTh, IIBETHOCTD, COAEP:KAHLIE
B3BEIIIEHHBIX BEIIECTB, KOJIUYECTBO CaIIpo-
(uTHBIX OaKTepuii. B TO Ke BpeMs B IOH-
HBIX OTJIOMKEHUSAX BOMNOXPAHWJIUII aKKY-
MyJaupyooTcsa Takme 3B, Kak TAKeJbIe
MeTaJLJIbl, MECTUIUIbI, HE(PTEIPOIYKTHI,
CTOIKMe OopraHuuyeckue coenuHeHusd. [Ipu
OTCYTCTBUY BOIOXPAHUJIUII IPAKTUUECKU
BeCh 00'bEM 3arpA3HEHU ITepeMertiaicsa Obl
0 peuHoil cucreMe B Kacmuii, u mmpu co-
BPEMEHHBIX 00BbEMax WUX MOCTYILIEHUS B
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MaJIOBOJHBIE Me:KeHHbIe NePUOABI PeKa
mpeacTaBJsaia ObI COO0H ITPOCTO OTPOMHYIO
CTOUHYIO KaHAaBy.

WccneqoBaHo HECKOJIBKO CTpaTeruii
BOJIOOXPAHHOI [eATEeJIbHOCTU AJSA UYeThI-
pexX pasIMYHBIX TeXHUUYECKUX aJIbTepHa-
THUB OYUCTKU CTOYHBLIX BOZ. VcroJsib3oBa-
JIUCh MaHHBbIE IO XUMUYECKOMY COCTaBY
BOJ M PEXKMMAaM BOIHOCTHU B BBIZEJIEHHBIX
cTBOopax OacceiiHa II0 cpemHEMEeCAYHBIM
pacxozaM oIpeeIeHHOM 00eCIIeYeHHOCTH.
Opma m3 cTpaTeruii peaau3oBbIBaJia IIPs-
MOe TUPEKTUBHOE yIIPaBJIeHWe, IPU KOTO-
poM 00s3aTeJbHLIM OBLIO YCJIOBHE IIOBCE-
MECTHOT'O KCIIOJIb30BaHUSA OJHOTO U TOTO
JKe crocoba oumcTKH. B pesysibrate mpu
MeXaHNYeCKOU OUnCTKe 00beM copoca Omo-
XUMUYECKU IMOTPEeO6JeHHOTO KUCJI0poaa
cokparuica Ha 70 %, 'Keyesa — IOUTH
BIBOE, a He(PTEIIPOAYKTOB — B TPHU pasa.

IIpu o6Gs3aTeIbHOM IIOBCEMECTHOM
rmepexoje OT MeXaHWYeCKOro K OMOJIoTH-
YEeCKOMY CII0COOY OUMCTKM KAaIlMTAaJIOBJIO-
JKeHUs U IIPUBEIeHHbIE 3aTPaThl yBeJInJaT-
csa npumepHo Ha 60 %, cOpochl Keye3a
cokpararcsa Ha 15 %, HeTEIPOAYKTOB —
Ha 40 %, BIIK — B 2,5 pasa. IIpu nepe-
Xoge K OMOXMMIYECKOMY CIIOCO0Y OUMCTKU
ncxomubie Macckl copocoB BIIK coxparsar-
ca B 10 pas, :xeme3a — B 2 pasa, HedTe-
IPOAYyKTOB — OoJiee ueM B 6 pas3. PuU3UKO-
XUMHUUecKasd OYUCTKa — HauboJee
aderTrBHA, 00BEM cOpOca OMOJIOTUUECKU
MOTPeOJIEHHOTO KUCJIOPOJa B 9TOM CJIydae
cokpargaerca B 20 pa3 o cpaBHEHUIO B
TIepBOHAYATIBHBIM 00beMoM (Tabur. 1).

B Tabs. 2 mpencraBiaeHbI TOKa3aTe-
JI1 ONTHUMAJBbHBIX IIJIAHOB, B KaXKAOM U3
KOTOPBIX BBIOpAHBI COUYETAHUS Pa3HBIX
CII0CO00B OYHMCTKU, COOTBETCTBYIOII[HE
ST PasHBIM BapUaHTaM COKpPAIIeHUS
copocoB macc BIIK (ux BeIMYmHLI IIpuBe-
JIIeHbI B TI€PBOM CTPOKE).

CpaBHeHUe IIpeICTaBIEHHBIX PEe3YJIb-
TaTOB IIOKA3bIBAET, YTO COPOCHI COKpaIa-
IOTCA: MEPBBIN BapuaHT — Ha 62 %; BTO-
poii — OoJiee ueM BTpoOe; TPeTuil — B 7 pas;
yeTBepThIi — B 9 pas; mATwIi — B 18 pas.
Cpenu crioco0OB OUMCTKM IIPEoOIagaroT Me-
XAHWMUYECKNH, OMOJIOTHUECKIN 11 OMOXIMITJYEC-
Kuii. IIpu srom, mpuHMMasA KaluTaJIbHBIE
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3aTpaThel Ha

NPUPOAOOBYCTPOUCTBO

Tabauma 1

OYHCTKY COpPOCHEIX BOA # 3(pGeKTHBHOCTHL OUYHCTKHU

(IupeKTHBHOE yOpaBJIeHUE)

Heountmenmsie Crnoco0 0YMCTKH
ITokazarenn cBpock! Mexanu- buonoru- buoxumu- dusznko-
yeckast yeckast yeckast XAMHYECKasI

OO0beMbl cOPOCOB, THIC. T:

BITK 360,0 250,0 109,0 36,0 18,0

Keneso 40,0 28,0 24,0 20,0 13,0

HedrenpoaykTst 18,0 7,0 4,5 2,3 1,8
Kanuranosnoxenus, % — 100,0 162.6 152,0 256,0
IIpuBenennsie 3arpatsbl, % — 100,0 160,0 180,0 2733

Tabauma 2

3aTpaTel Ha O4YHCTKY cOpocHBIX Boja mo BIIK m maccel cOpocos
3arpA3HAIOIINX BEImECTB B ONTHMAJbHBIX IJaHaX

Heounmennsie BapwnaHTBI pacueToB
Hoxasarenn cOpoch 1 2 . 3 . 4 5
Oo6wemsl copocos BIIK, Thic. T 360,0 224.0 100,0 50,0 40,0 20,0
Kanuranosnoxenus, % — 100,0 108,5 126,8 132,9 170,7
[IpuBenennble 3arpathl, % — 100,0 115,6 143,7 156,2 200,0

3aTpaTsl miepBoro BapuanTa 3a 100 %, mo-
JIlydyaeM, YTO B BapHaHTaxX CO BTOPOTO IIO
OATLIA OHU yBeaumuuBarorea ¢ 108,5 mo
170,7 %, a mpuBemeHHbIe 3aTpPaThl — C
115,6 no 200 % . Takum oGpasom, IIpu
yIUIyOJIeHUY CTETIEHN OUMCTKU CTOUHBIX BOJ,
¢ 30 no 95 % mpuBemeHHBbIE 3aTPATHI BO3-
pacTaioT ObICTpee, YeM KallUTaJIbHbIE.

B pesysibTaTe onTMMU3aIMOHHBIX pac-
YeTOB ITOJTYUEHBbI U TaKUe IT0OKa3aTesn, KaK
pacripezieieHre 3aTpaT Ha OCYIIeCTBJIEHUE
BOZOOXPaHHBIX MEPOIIPUATHUIH TI0 OTAEIbHBIM
peruoHam Wy aJMUHUCTPATUBHBIM €INHU-
mam OacceitHa peku Boaru. Tak, B cooTBer-
CTBUU C OJHUM U3 ONTHUMAJIbHBIX ILJIAHOB
IIpu CHIKeHnn Macchl copocoB BITK Ha omHy
TPETh IIPENIIOUTUTEIbHBI METOIbI OMOJIOTH-
YeCKOU ¥ OMOXUMIYECKOI OUMICTKY IIPHMeEp-
HO Ha 60 % mnpeaupuUATHA. YCTaHOBJIEHBI
TaK)Ke IIPUOPUTETHI MTHBECTUPOBAHUA BOJIO-
OXpaHHOU AesaTeJlbHOCTH B Oacceiine. Oka-
3aJI0Ch, YTO pacIipeieiIeHre KalluTaJIOBJIOMKe-
HUU Ha peaju3anui0 MEPOIPUATUMN II0
oxXpaHe BOJHBIX PECYPCOB cpeau obJiacTeil 1
pecryOJIMK COOTBETCTBYET B OCHOBHOM BBI-
TIOJTHEHHOMY BHE MOJIEJIV PAHKUPOBAHUIO a/l-
MUHUCTPATUBHBIX eIWHUIL B OacceiiHe peKu
0 UX CyMMapHOI aHTPOHOreHHON Harpys-
Ke Ha BOJHBIe O0BEeKThI. Ampobalius moe-
JIV TIPOBEJIeHa C MCIIOJIB30BAHUEM UACTUIHO
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ycaoBHOU uHGpopmarnuu. g OTpuHATHA
KOHKDETHBIX PeIlleHnil TpebyeTcs IoATr0TOB-
Ka aJleKBaTHBIX NCXOIHBIX MTaHHBIX.
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