B.r.OPNIOB

KOHTPOIb
KAHECTBA
MOBEPXHOCTHbDbIX
BOO




MHHHCTEPCTBO BHCIIErO M CpefHEro cnelyanbHoro obpasosanus PCOCP: -~

JIEHUHTPAJICKHMM THAPOMETEOPOJIOTHUECKUM HHCTHUTYT

KOHTPOIJIb
KAYECTBA TOBEPXHOCTHbLIX BOO

IT6epHOeno yuenoim COBETOM UHCTUTYTA
8 Kauecree y4eGrozo nocobus

HUHTPAICKUA OPIOEHA JIEHUHA . i
[MTEXHUYECKHUW UHCTHUTVYT g JIEHUHTPAL
mMenn M. Y, KA‘JII/IHI/IHA»‘ R . 1988 -



YK 502.7+631.6+556.18

Opaos B. T, Crakaabvckuit B. I, Becnennas M. A Msapu-
mau A 4., Meepoan JI. H. Konrpoip KauecTBa IOBEPXHOCTHHX BOJ. YueGHOE
noco6ue. JI., Haz. JIIU/I 1988, 140 c. (JITMH).

B yue6HoM nocoGHH pacCMaTPHBAIOTCH OpraHH3alHOHHHE, IODHAHYECKHE H TeX-
HHKO-3KOHOMHYECKHe RONpPOCH, CBA3aHHBIE C PAlHOHAJbLHBIM HCHOJBb30BaHHEM H. OXpa-
HOlt BOA CymmH OT 3arpssnenus. ai0XeHH BOIDOCH HODMHPOBAHHS KayecTBa BOAM,
CHCTEMH ~ KOHTPOJAsl, MeToAn 0600meHHs THApoxHMHdecKoll HH(opmanmun. Paccmor-
peHH SKOHOMHUYecKHe acleKTH Ipo6GJeMH OXpaHH BOAHHIX pecypcoB. IIpmBeleHH
CBEEHHS O CYLIECTBYIOLUMX NpaBHJAaxX M TpeGOBaHHAX 1O OXpaHe BOAHHX pECYPCOB
oT 3arpsa3Henus. JlaHuol npuMepH pacueTa XapaKTEPHUCTHK Kauecrsa noaepxaocmmx
BOJl C YYeTOM T'HADOJIOTHUECKHX (haKTOPOB.

ITocoGne npemnasHaueHo jas ciaywaresaed ¢axyjaprera MOBHIUCHHS KBaiaupuka-
unu paborHukos [ockomrmapomera npu JITMH, a Takke MOxXeT GHTH PEKOMEHAO-
BaHO CTYAEHTaM Chel[HaJbHOCTH «I‘rmponorm CymH» H CHellmanxcraM, paboraro-
muM B 06J1aCTH OXpaHH BOJ CYIIH.

s

Ta6x."28. Ha. 21. Buba. 22.

Pemensents: kadenpa rumpaBauky JIUCH; nom., xawi, TexH. uayk
A. H. Dluwkun (JITA).

OrBercrBenunit pepakrop A M. Baadumupos.

k © Jlennurpanckufl ruapomereoposorsuecknd mucturyr (JITMH), 1988,
2 ‘ ,




NPELJUCJIOBUE

Haunnas ¢ 1982 r. npu JIeHUHTrpaACKOM THAPOMETEOPOJIOTHIECKOM
HHCTHTYTe paboraer dakyaprer nosniueHHs KBaaubukanuu (PIIK)
ans pabotaukoB I'ockomruapomera CCCP. Ha ¢akysbTeTe exeronso
GoJabuias rpynna paGOTHHKOB no;npaaueaeaun Fockomruapomera 3Ha-
KOMHTCA C NpoG6JieMOH OXpaHBl ~NpPHPOAHOR CpPeAbl, B YaCTHOCTH,

C oxpaHon ‘BOA CyWllH, MO JporpaMmme, yTBep}KﬂeHHOI/I MHHBYSOM .

PC®CP u Ynpasiennem KajpoB H yueGHHX 3aBefeHuil ['ockoMruapo-
mera CCCP. Ilporpamma BkJaloyaer B cefsi aKTyalbHHE BOMPOCH!
HCIIOJIb30BAHHS BOJHLIX pPeCcypcoB MJA HYXKJ HapoOJHOro X03fHCTBa,
a TakxKe NocjefHHe Pa3paGOTKH MO KOHTPOJIO KauecTBa MOBEPXHOCT-
HBEIX BOJ H MeTOJaM pacyeTa MOKa3aTejeHd KadecTBa BOJHL

" B cocraBieHHu nporpaMMsl Kypca OpHHHMAJH yuacTHE BeAylhe
cnennaJHcTe Kagenpn rupposorus cyms JITMH u T'ocyaapcTBenHoro
ruapodoruyeckoro uucruryra (JlaGoparopusi kauecTBa Boj). ABTOPH
CTPEMHJIHCh H3JIOKHTb OCHOBHBIE BONPOCH NPOTPaMMBI C Y4€TOM IiO-
CAeAHHX NOCTHXKEHHH HayKH B 06JacTH OLEHKH KauecTBa IOBEPXHOCT-

HHX BOJ,, IO3HaKOMHTb cJyllaTesiefl ¢ BONPOCAaMH IPaBOBOH OXpaHH -

BOJ, Cnoco6GaMy OHEHKH BOJOOXPaHHHIX MEpONpHsTHH H yumepba or
HENpPeJBHACHHHX aHTPONOTEHHHX BJHSHHA Ha IPHPOAHYIO Ccpeny,
a TaKiKe JaTh OCHOBHHE METOJAH pacueTa IOKasaTeJeHd KauecTBa

BOJH. YUHTHIBAs, UTO YacTh cJyliaTeseH He HMEET CIEHHAJbHOIO THI-.

pPOMETEeOpOJIOrHYeCKOro 06pa3oBaHusl H TaKXkKe JOCTAaTOUHHX CBeleHHH
H3 06J1aCTH THAPOXHMHH, aBTOPhl COWIH BO3MOXKHBIM HEKOTOpHIE HaH-
6osee cneum}mqecxue BONpPOCH TNpOrpaMMEl H3JIOXKHTbH OoJee Je-
TaJbHO.

Beenenne, rnaaul 4, 6 HamHCaHH KaHI. reorp. Hayk B. T. OpJo-
BHIM, rJaBH 2, 4, 5-——KaH11 reorp. Hayk B. T'. CkakasnbckuM;raaBa 3 —
KaHa. TexH. Hayk M. A. BecuenHo#, riaBa -7 — KaHA. TeXH. HayK
A. §l. lllsapuman u KaH. TexH. Hayk JI. H. Meepoanqu

BBE)lE.HHB

C KaXIbM rofloM MPHUPOIHEE PECYPCH Hallleil MIAHETH BCE HHTEH-

CHBHEE HCNOJb3YIOTCH IJsl HyXJ vejaoBeuecTBa. OcoBeHHO 3TO OTHO-
CHTCS K BOJHHIM pecypcaM, TaK Kak HH OJHa OTpacib XO3fAicTBa
HE MoxKer pa3BHBaTbcsi Ge3 BOAH, a HHTEHCH(UKAUUA NPOMBILIIIEHHO-
CTH rox or roma pacrer. BomHele pecypchl yike He MOTYT B NMOJHOM

Mepe yn0BJIETBOPHTL BCe BO3pACTAOIHe NOTPeGHOCTH, HYTQ HHOTAA -
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CTAHOBHTCSL CHEPKUBAIOMMM (PAKTOPOM B DaA3BHTHH SKOHOMHKH.
C KaX/AHM TOJOM IPOGJEMBl BOZ0OGECIEYeHHOCTH 0GOCTPSIOTCS, NOJ
BJIMSIHHEM XO3fHCTBEHHOH HeATeNBHOCTH H3MEHseTCs mnponomqecxnﬁ
_PeXHM €CTeCTBEHHHIX BOAHHIX OOBEKTOB, KaYeCTBEHHHIH COCTaB BOAM
i'B HuX. TlosToMy mo Mepe Bo3pacTaHus BO3NEHCTBHs YeJoBEKa Ha Ka-
YyeCTBEHHBIE H KOJHYECTBEHHHIE XapaKTEDHCTHKH pPEYHOro CTOKa H
npouecc: ero GopMHpOBaHHA. 0coOYI0 OCTPOTY HmpHOOpeTaoT npob-
JieMbl PaNHOHAJbHOTrO HCIO0Jb30BAHHS BOJHBIX PECYpCoOB, OXpaHa ‘OT
MCTOLIEHAS ¥ 3arPsISHEHHS PeK, 03ep, BOJIOXPAHWJMIL H BHYTPEHHHX
mopeit. Y npo6ieMb 3TH 3aTParuBaioT BCE OTPAC]H HAPONHOrO xosﬂu-
CTBA H CTOPOHBI IOCY/lapCTBEHHOTO YCTPOACTBA CTPAHHL. :

Yro Kacaerca reHepabHOH JHHHH OXPaHBl BOJ, TO OHA onpene-
aena Koncrurypuesi CCCP, OcHoBaMH. BOZHOTO 3aKOHOZATENbCTBA
Coioza CCP ¥ COW0O3HHX pecryGJuK, «Hpanﬂnamn OXpaHH NOBepX--
HOCTHHIX BOJ OT 3arpSA3HEHHS CTOUHHIME' BOILaMH» l.leJlHM psfiomM To-
cranopaenuii [IK KIICC u CM CCCP:

" OcHOBHas 3ajava 3liech 3aKJioudercss B Heoﬁxolmmocm ynon.ue«
TBOPEHHS NOTPeGHOCTell HAaCeNeHUst B HAPOAHOIrO XO37HCTBA B BOXHHIX
pecypcax HeOGXONMMOro KauecTBa He TOJIbKO cefiuac, HO M B OTHAaMeH:
HoM OyZRyleM, COXpaHeHPIH BOZHBIX OGBEKTOB A5l HaCTOﬂlllHX H 6y11y-
. IIMX NOKOJEeHWH.
B cBsi3K ¢ 3THM BO3PacTalOT 3anaTbI Ha OXpaHy NPHPOAH B Gion-
xKere crpabl. Tak ofuiasi cyMMa 3arpar Ha OXpaHy HPHPOAH H pa-
IHOHAJIbHOE HCIOJIb30BaHHE NPHPOAHBIX PECYpCoB cocTaBuia B’ 1981—
1984 rr. — 34 mupx. py6., B 1981—1985 rr. — 43 mapz. py6., B 1981—
1986 rr.—53 mapn, a B 1986 r.— 10 mapn. py6. Ilpm stom: Ha
OXpaHy H pauHOHaJbHOE HCMOJNb3OBAHHE BONHHIX pecypcoB B 1971—
1975 rr. mspacxomosaHo- - 5,4 mapa. py6., B 1976—1980—8,3 mapa.
py6." (CCCP B uudpax. Kparkuit cratucruueckuit c6opunk. M.: ®u-
- HaHcH H craTHcTHKA 1980—1986 rr.). Jloss pacxozos Ha ocyuecTsae-
HHe B CTPaHE Mep, N0 OXpaHe H PalHOHAJbHOMY HCHOJNbL30BAHHIO BOJ-
HHIX PecypcoB cocTaBasieT 75 % or onHx Kanma.noa.nox&eﬂnﬁ Ha npu-
pONOOXpaHHBIE HYKIH.
B xommiekce Mep, KOTOpbIe ocymec"rB.nmoTcﬂ B nameﬁ c'rpane
NO 3amUTe BOAHLIX PECYPCOB OT 3arpsi3HEHHS H HCTOIIEHHS, GoJbmIas
posib NpHHALJEXKHT CO3LAaHHON CHCTeMe MOHHTODHHTa KauecTsa IMo- .
BEPXHOCTHHX BOA. B Hacrosimlee BpeMsi KOHTPOJb KauecTBa NOBepX-.
HOCTHHIX" BOJ, ‘OCYILECTBJACTCS NPHMEPHO B 5000 uym(-rax, oxaawna-
fomux Goaee 2000 BOAHHIX O6G'BEKTOB. ‘
_ Heueuarxpameauax AeATeabHOCT, IlapTuu l'IpaBuTe.nbc'mg no
oXpaHe # PalMOHA/IbHOMY HCHO/Ib30BAHKIO BOAHHIX pecypcoB Ha 13-10-

nATHAeTKy ¥ 10 2000 r. mMo3BOMHT NpeKpaTHTh COPOC HEOUHIIEHHBIX
' CTOYHHX BOX B BOIHHE OGBEKTH CTpaHH, CIKOHOMHTH 3a CUeT-BHeJpe-
HHS Bonooﬁopomux CHCTEM B npomum.neunocm cne}xyzo Boll;y, o,
xpamm. BoAsikie GoraTcraa.

Hennsst sabuiBath, 4TO OXpaHa oxpymammeﬁ npnponnon cpenu
sBJAsieTcs ro6anbHOA npobaemoft. YenopeuecTBo oTAaer cebe que*r-s;
0 Te€X CephesHHX noc.ueac'mnxx A 6y)1ymero NOKQJICHHUS, . Kompue‘




OIKHEAIOTCH OT "aHTPONOTEHHONG 3ArPASHEHUST NPUPOAK HaleH ;§eMnﬁ.»
Venans - Kakoi-To oAHOH CTpaHH B CHHIKEHHH 3arpx?.ﬂeanﬁ HIAH HX
NpeaoTBPAilEHHH. M&JIOSQ)Q)&KTHBHH NOCKOJIbKY B ADYIHX CTpaHax
6yAyT BO3pacTaTh YPOBHE 3arpssHeHus. ITostromy TIPOGJIEME KOMII-
JIeKCHOI'0 . HCHOJIb30BAHHS H-OXPaHH BOJHHX. PecypcoB yxe ‘IaBHO,
BHIIA 32 NpPefiefsl TOCYLAPCTBEHHBX IPAHUI H NDHOOPENH MeXAY-
HapOJHOe 3HaueHHe. MHorre akTya/bHBE BONPOCH BOJAOXO3SACTBEH- .
HOH JeATENbHOCTH 4eJOBEYeCTBAa HAXOAATCA B LeHTpe BHHMaHus Opra-
nu3anud O6beaudenHnx Hanui (ODH) ee xomuccuﬁ U cheLHaau3y-
pOBaHHBIX opranusauui: OpraHusan#i 1o Bompocam o6pasoBaHus,
Hayku M Kyastypu (IOHECKO), BcemupHoji Me‘reoponomqecxoﬁ op-
rannsaunn  (BMO), BcemHpHOR OpraHH3auuH = 3APaBOOXpAHEHHS
(BO3), MexnayHapoaHoii OpraHH3auMd IO BOAHHM - pEcyp
(MABP), Mexaynaponuoli OpraHM3aluy M0 HCCAeAOBAHHAM B. 06Ja-
cTi 3arpssHenus Boa (MAW3B), Mexnynapoanoi rnnponﬁrmec_nii ‘
NPOrpaMMH ‘M MHOTHX [APYTHX HayuHHX H HHXXCHEPHO-TEXHHYECKH
opraHusauuii, B KOTOPHIX * aKTHBHOE y4acTHe npummalor cqa
chelHa/HCTH.

B oBnacta oxpaﬂu oxpymammeﬁ cpenu Cosercmxm Coxosom 3a-
KJIOY€HO MHOTO ABYXCTOPOHHHX H MHOMOCTOPOHHHX MeXAYHapOAHBIX
corsiaulenufi, OfHUM H3 HHX SBJIAETCH MHOrOCTOPOHHEE COTPYAHHUEe- .
cTBO cTpaH — wieHoB COB B paMkax Cosemaaaﬂ pyKoBoauTeNeH BOLO-:
X035 HCTBEHHHX oOpranoB. OCHOBHHE 3a/layil 9TOTO COTPYAHHUECTBA:
pa3paGoTKa NPHHLHUIOB M METOLOB a@d}emﬂ*ﬂﬂoro KOMIIJIEKCHOTO - HC-
NOJIb30BAHKS BOJHHX PECYPCOB. B HHTEDECAX PasJHUHBIX orpacieit
HapOZHOro XO03ffCTBa, HCCle/0BaHH#E Hanbo/ee COBEPUIEHHWX CIOCO-
60B ' OXpaHH NOBEPXHOCTHHX H MOJ3EMHHEIX BOA OT 3arpA3HeHHs ¥ .
'HCTOIIEHHS; KOOPAMHAUMA INIaHOB OCHOBHHX Hay4YHO-HCCIENO0BaTelb-
cKHX pa6oT B OGIACTH BOJXHOrO X03ffCTBA M Ap. YCHEWHO BexeTcs
COTPYAHHMYECTBO IO ‘BONPOCAM HCHOJNb30BAHHS . OXPAHH MNOrPaHHYHBIX
BoA. Ilpu stom nposoautcs obuen HHbOpManuek To m,&ponomq&
CKOMY peXHMy PeK H YHCTOTH MOIDaHHYHHX BOJ,

B mocneinHe TOAH CYIIECTBEHHO PACHIHPHINCH CBSI3H B o6nac'm .
OXpaHH - OKpYXKalolieli  cpeAibl ¢ PAAOM KaNHTaJHCTHYECKHX . CTPaH.
Tak, B 1974 r. noannucana KoHBexkuHsi 1O OXpaHe . MOPCKOH CPenl .
Baxtuiickoro Mopsi. AHaJIOrHuUHBEE COMJIaUIeHHs HMeoTcs no UepHomy,
Cpenusemuomy u Kacmuiickomy wmopsM. Passusaiorcs COBMECTHHE
HCCJIEZOBaHUS B 06JACTH. OXpaHh OKPYXKalolleH CpeAn, B YacTHOCTH
BOAHHX pecypcos, mexay CCCP u CHIA, Be.nnxoﬁpmanneﬁ @paa-
nuedt, Mranuelt u apyramu CTpaHaMH. :

YcnemnoMy pemeHHio COBMECTHRIX 3a1ay B nene oxpanu HpﬂpOllH
Croco6CTBYET csoeapemennaﬂ ‘M Hay4yHO oGocHOBaHHAs HH(opMauus
O COCTOSIHHH 6Hoc(epH, KOTOPYIO NOJY4aloT IO CHCTEMe MOHHTOpPHHTa
B r7106aJbHOM Macmrabe, ¢ HCHOJL30BAHHEM NOCAELHHX ‘AOCTHIKeHHH

- Hayku H TexHukd. U B nepsyio ouepelb 3T0 OTHOCHTCH K AUCTAHUMOH-
HEIM KOCMHYECKHM METOAaM HCCJeNOBaHHs SeMJm, B qacmoc'm aT™o-
C‘Pepu ' ruupoctpepu '

g k‘ne‘ :



- Kocmuueckire MeTonhi ndssofisiior nofydars obwekruiylo undog-
MalHI0 O 30HaX OCaAKOB, BJIaXHOCTH. HOYBH, COCTOAHHH CeJNbCKOXO-
39ACTBEHHBIX KYyJbTYD, ypoBHe 3arpsisHeHHs] OKeaHHYeCKHX BOA Hedre-
NPOAYKTaMH H AP. '

OG6uwiue ycHJIHSI YesoBeuecTBa MOJKHH RATh no.nommenwuﬁ acp
dekr B nene oxpaﬂu npnponu c6epeus ee nnx 6ynynmx noxoaenuﬁ
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I /msa l BOﬂHblE PECVPCbl CCCP ll HX ﬂCIlOJleOBAHﬂE
ﬂPABOBAﬂ OXPAHA BOJJ[

1.1. Bop.nﬂe pecypcu CCCP

Bo,lume pecypcu SBJSIOTCA WACTBIO €CTECTBEHHEIX pec?pcoa aa-

HeTH. A TIOA 'eCTECTBEHHHIMH pecypcaMi NOHMMAIOT Bee Beine
TNPHPOZH, “KOTODHE BOBJEKaJNCh, BOBAEKAIOTCA M OyAyT Bo)
 KaThesl “9€JI0BEKOM B -NPOLECC MaTEPHANLHOTO MPOH3BOACTBA HP]
HOM YPOBHE Pa3BHTHA €ro OPOH3BOJUTE/bHHIX CHJI. BosMoXH

HeceHus K pecypcaM onpeneme’rcx CTENCHBIO HBYQEHHOCTH, TQXHK‘IQ- -
CKOH Boopy}xennocrbm 05HJ.ECTBa BKOHOMH‘IECKOﬁ uenecooﬁpaano- )

CTBIO SKCILIyaTalHH STHX pecypcoB. B ruzposormueckodf JuTepartype
K MOHATHIO «BOAHHE PECYPCEI» OTHOCATCA BCE HaXojsmiuecs B cBOGOX-

HOM COCTOSHHH (XHMHYECKH He CBj3aHHEE) BOJH HalleH NIaHeTH,
T. €. BOAH MOBEPXHOCTHOTO H MOJ3EMHOro CTOKa, NOYBEHHAA BAALa,
BOJ FOPHHX H TONSPHHX JISAHHKOB, MODPCKHE W aTMOChEpHHE BOAH,

'BOZIH HCKYCCTBEHHHX BOJHHIX OGBbeKTOB. B-OTaMuHe OT ApYrHX:BHAOB
TIPHPOAHEIX PECYpCcoB BoAA 0GMafaeT PsiAOM: CYUIECTBEHHEIX OTHITHIL:

OHa Hesameunma, He. HMeer AIMHUHHCTPATHBHBIX “TPAHIL, !IGGTDHHHO’

HAaXOAHUTCA B ABHAKEHHH, CBA3HBas Bce chepn 3eman (armochepy,
6rocoepy, autochepy). B pesyabrarte kpyrosopora B npupoae obuiee
KOJIHYECTBO BOAB HE YMEHDbUIAETCS, XOTS. MMEET MECTO. nepepacnpeme-
JleHHe BOAB B MPOCTPaHCTBe H BO BpEMEHH.

B .mocsienune roan BOZAHHE pecypecH HpHOGpENH: pam* SKOHOMK!{@‘ :

CKOro pecypca, KOTOpH HeOGXOAHMO IJIaHHPOBaTb Ha NEPCTIEKTHBY.

ITo ckopocTu Bo30GHOBJICHHS NPHPOAHHE BOAK MOryT GHTH TOAPa3ie-
JeHH Ha MEAJIEHHO BO30CHOBJIsieMbie (BEKOBHE WJH CTATHCTHUECKHE.

3amachl) H €XErojHO BO30GHOB/sSieMHe WJIH BoaHue pecypenl. Tlotpe6-
HOCTb HAPOJHOrO XO3SHCTBA B OCHOBHOM ynonaemopae*rt:a 3a cder
€2KETOJIHO. BOSOGHOBJAEMHX BOXHEIX Pecypcos. ', .

o BeanunHe BOAHHX pec¥Pcos mama crpaHa saaﬂmae'r o;mo u3
nepsrix mMect B Mupe. CyMmapHsii sanac mpechnx Box B CCCP oue- .

HuBaerca B 45000 kM® (6e3s moasemuHx BoA). BojHue pecypcH Bcex
pek CCCP ‘pasHH 4740 xM3/rox, 4TO HeMHOro Menee 10 % cymmap-
HOrO. CTOKa peK 3eMHoro mapa. B cpexnem ¢ 1 kM2 reppuropun CCCP

cTekaer nopsnka 6,2-6,3 a/c BonH, uro cocrasaser B rog 200 Thc. M.
D70 TpHOAU3HTENBHO CTOBKO K€, CKOJILKO B CHIA H KHP H HBMHOI‘O ‘

MeHbIie, yem B Kanaze.
3anuMas BTOpOE MECTO B MHpe (mocie Bpasmmu) rm Benmmae‘
BO3GGKOBJIS!€MHX Bom{ux pecypcos Cone’rcxnn Coroz: 3ua4m'remmo



ycTynmaer MHOrMM CTpaHaM MO YAEJbHHIM BOAHHIM pecypcam, T. €. OT-
HeceHHBIM K eauHHne miomanad. Tak, CCCP ycrymaeT mnpumepHO
B 5 pa3 Bpasuaun, B 6 pas Hopserun, B 5 pas IOrociasuy, B 2 5 pasa
HMupunm u T. I :
- Ilpu nnaHnpoBaHHH HCHOJB30BAHHS BOJHBIX pecypcos He06X0HMO
VUHTBIBATb BOAOOGECHEYEHHOCTh TEPPHTOPHH KaK CPEAHHH MOAY:lb
eToka a/c¢ ¢ 1 KM% KOTODHI 3aBHCHT OT NPHPOILHHX OcebeHHOCTEH
TEPPUTOPHH, WJIM KaK KOJHYECTBO BOJAH B M3, NPHXOAMILEECH Ha Of-
sHoro xkurensi. Ilo BomooGeciieuennocT# Ha Teppuropun CCCP Bhige:
JASIOTCA TPH 30HEI, XapaKTEPHCTHKA KOTOPHIX AaHa B Taba. l:1.

: ) - Tabaiiya 1.1
3oubi N0 ¢Tenenn BoAoobecTie eHHOCTH
Sona - YaensHHe Taomazs Boxnne pecypcs
BOJOOGeCTeTeH- ggg;;‘c; 30%/:1, ” -
HOCTH 3 OT o0mHuX
; c 1 xm2, afc , KM pecypcos
Bucokas | | > 6 , 48 3450 80
-Cpeauas or 6 xo 2 25 780 18
Huskas u cuennb Huskas < 2 ' 27 120 2

HaunGosee o6ecneyeHE  BOAHRIMH pecypcaMH -CeBepo-3anajHhie,
ceBepHHle M BOCTOUHBIEe DalOHM crpaHH — 80 % Bcex BOAHHX pecyp-
coB. ‘Ha Gosee obxutnie paifions ETC npuxoaurcsi meHee 20 %,
a B apHAHBIX paifioHax Bcero 2 % or o6WHX BOAHHIX pecypcos. Bosee
AETaNbHOE DACNpefelieHHe PEYHOro CTOKa MO PasiHiHbIM paiionam
CCCP mnpusopurcs B Tabu. 1.2.°

' Tabauya 1.2
OGecneyeHHOCTh CTOKOM Pa3inuHbIX paiionos CCCP

Pacnpenenenue, %
Teppuropus
: HaceJeHHe pedHoii CTOK
CCCP B uenom - . > 100 100
Cubups 1 damuuit Bocrox 12,5 74
Cesep u CeBepo-3anan ETC ' 5 12
Llentp, ¥Ypan u Ilpepypabe, TToroaxbe, . . '
" IOro-Bocrok ETC, Tlpeakaekasse 36,5 7
. ¥xpauna u Mongasus ’ 21 1,5
Benopyccus -1 Ilpu6antuka 7 1
3axkaBKasbe | : 5 ' 1
. ’lK"’a§axc'raH‘n Cpenusisi Asnsi ; 13 3



XapakrepucTHKa BOAHBIX pPecypcoB M BojoobecrieuéHHoctH Gold3-
HBIX pecHyGJIHK, a Takxe 3KoHOMHYecKuXx pafioHoB CCCP naHa
B Tabua. 1.3 u 1.4.

B ta6Ga. 1.5. 1npHBOAATCA cpeNHHe CE30HHHIE 3HAYeHHS CTOKa
B IPOLEHTAX OT IONOBOro B pasnuuHbix paidonax CCCP. |

B nauiefi cTpaHe HaCYMTHIBAGTCA OKOJMO 3 MJH. PeK M peuek AJH-
noit ot 0,5 kM (Tabua. 1.6). B osepax cocpenoroueHa Géabliias wacth
3alacoB MPeCHHIX BOJA HalleH cTpaHbl. ¥ Hac OKOJO 3 MJH. 03ep, H3
kotopbix 95 % npecHnix. CyMmapHasi IJIOHIa[b BOAHOTO 3epKajia BCeX
osep okKoJao 500 Thic. kM2 3ro moutH 2 Y% BCcel TepPHTOPHH CTPAHEL

" Tabauya 1.8
BogHile pecypcht H BofooGecreMeHHOCTL COIO3HBIX
pecny6auxk Ha yposeHn 1980 r.
Boanuie pecypcH, OGecneueHHOCTh PeUHHM
Kmfron CTOKOM, THC. M3/rog’
Coxogﬂan 'E‘I;: ui{iﬁb' MECTHOTO q)n;ec;: o;g a- :
peciyOanKa g dopuiposa- | CYMMaP- pmx;}:, 4 lcymmapum
HHA HHE  fya 1 sureas| (CPERHEHA)
: B rog*
PCOCP 17075,4 | 4043 4270 28,8 30,4
YkpanHcKas 603,7 © 52,4 209,8 1,04 4,17 .
Benopycckas 207,6 34,1 56,8 3,50 5,73
Vabekckas 447,3 9,5 107,6 0,57 6,5
Kasaxckasn 2717,3 69,4 125,4 4,55 8,2
Kupruackag 198,5 48,7 48,7 13,1 13,1
TagxuKCKag 143,1 47,4 95,3 11,5 23,1
TypxMeHckas 488,1 1,13 70,9 0,38 23,6
Movinasckas 33,7 1,31 12,7 0,33 3,16
Jlateufickag 63,7 15,2 31,9 6,00 12,5
JIurosckas 65,2 12,8 23,2 3,70 | 6,7
ScToncKas ' 45,1 ' 10,9 15,6 7,3 10,4
T'pysnickas 69,7 53,3 61,2 10,4 12,0
Apmsanckas 29,8 6,19 8,96 1,95 - 2,6
AsepGatiaxanckas 86,6 7,78 28,0 1,23 4,44
cccp 22274,9 4414 4740 16,4 17,6 .

1983* Hacenenne B3saTo Ha 01.01.1982 r. (Haceseune -CCCP. '(Cnpasdqmi M
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Bo)mue pecyPcH SKOHOMEYECKHX paﬁonon CCCP
Ha ypoBeHb 1980 r.

Tabruya 1.4

' Boxnnie pecypcH, Km3frox
Sxomngnqecxnﬁ Ilnoman?, i
pafoH THIC, KM -
MECTHOTO
1 (opumposams | cyMMapHbie

CeBepHu 1466,3 494 511,6
Cesepo-3anansuit 196,5 . 47,7 89,4
UenTpanpuuift 485,1 . 88,6 112,6
Ilenrpanbro- UepHo3eMHHA 167,7 16,1 21,0

* Boaro-BsaTcku# 263,3 47,8 151,8
IIpusosmxckuft 536,4 31,5 270
CeBepo-Kasxkasckuit 355, 1 44,0 69,3
Ypaabcknit 824,7 . 122,7 129
Sanazno-Cubupckuii 2427,2 513 585
Bocrouno-Cybupckuft 41 22 ,8 1097 1132
I aibHeBOCTOYHHI 6215,9 - 1538 1812
TipnGanrnficknii 189,1 41,6 70,9
- Beaopyeckufl 207,6 34,1 55,8
IOro-3anagunit - 269,4 39,2 77,0
IOxuuit 113,4 1,97- 193 8
Honenko-IIpuaHenpoBckus - 220,9 11,2 65, 9
3akasKkasckuil 186, 1 . 67,3 77,7
Kasaxcraucknit 2717,3 69,4 125 4
Cpennea3naTckuil ) 1277,1 106,4 131,0
Mongasckuft 33,7 1,381 l2,7

Tabruya 1.5

Ce3onnoe pacnpeaesieHHe peqHOro CrokKa

CesonHulfi CTOK, 9 TrOAOBOro CTOKA

Pafion I ]
: BECHA | nero — ocenp 3umMa
IOxnasn wacte 3asoaxbs, IOxHoe ‘ )

Tlpuypanve, Cesepuuifi u LlenTpanbunit

Kasaxcran , 90—95 4—8 12
Bocroynas Cu6upp 70—80 - 1625 5
CeBep ETC (xpoMe 03epHHX pex) H ‘ '

TipuGantaka 55—65 25—35 10—20
3anax u I0ro-3amag ETC 30—50 30—35 20—35
Sanaauas CHﬁﬂpb 45—-55 |- 35—45 10
Kpaiinnit Cesep n Cesepo-Bocrox | ,

Cubupn 40—50 45—b5 A
Hambun#t Boerok, Kamuartka, 3a6ail-

Kambe, flno-Hapurapckui pafion 30—40 55—6h

H



Tabauia 1.6

Pexn ccep
I'papanun ° llm:gg‘ peK, Koaguectso
I
Caumue Manue Mesee 10 2812587
1125 113074
Manue 26--50 24110
' 51—100 *8623
Cpentge . ’ 101—-200 2857
201—300 R 630
~ 801—-500 357
Boaslune 501—1000 S 197
- ' Bonee 1000 63
~BCETO: 2963398

B nocnenne roas Bce GOJbLIYIO POJib MPHOGPETAIOT HCKYCCTBEH-
HHle BOJOEMBl — BOAOXpaHHIHIA. J[HHAMHKAa POCTa BONOXPAHHJIHII
npeacraBjena B Ta6a. 1.7.

Tabauya 1.7

Hunamuka cospanus Bopgoxpanuauny 8 CCCP
(o6bem He menee 100 man. m®)

p Tlnomaas BogHOrO
OGbem, xm? sepxana, Ku?
: ‘ KoauuecTso ~
san 01;?{‘;:“ BOJOXPAHH- . BKMOUAA |33 HCKJOYe-
Ky NJoIaAb HHEM NOX-
no;muﬁ noJesHut | NOANEPTHX | DNepTHX
o3ep o3ep
Ho 1958 68 - 201 . 119 . 38080 24440 -
1958—1972 89 629 . 290 78300 - 40660.
19731985 58 320 .- 142 20190 17570
BCETrIoO - 2156 1150 551- 136570 82670




1.2. HcnoanzoBanne BopubIX pécypcos

Hcropua coBpeMeHHOro oflllecTBa IOKa3bBaeT, YTO [0 Mepe 3KO-
HOMHYECKOTr0 ¥ COLHAJIBbHOIO Pa3sBHUTHSA oOllecTBa MOTPeGHOCTL B BOJE
‘M ee HCHOJb30BaHHE ‘B HADOJHOM XO03sHCTBE HENpephiBHO BO3PacTaloT.

B Hameil crpaHe B OCHOBe BOLONOJb30BAHMS JIEKHT FOCYAapCTBEH-
Hag cob6cTBeHHOCTh Ha .Boay. OOuiee BOAOMOJb30BaHHME OCYLIECTB- .
JsieTcsi B NIOPSIAKE, ycranosienHoM OCHOBAaMU BOJHOTO 32KOHOAATENb-
CTBa ¥ BO MHOrMX cAyyasx TpefyeT omiaTe. KoauuecTBo merpebise-
MOH BOJBI 3aBHCHT OT BHJA BOJONOJb30BaHHSA, OT TeX (bym(uym KOTO-
phble BOJld BHIIOJNHSET NIPH €€ HCNOJb30BaAHHUH.

JuHaMuKa BoZONOTpeGJeHHS Pas3MYHBIMH OTPacisfiMH xoasficTBa
B CCCP pnana B Ta6a. 1.8. M3 tabauubl BHAHO, 4TO O6liee BOAONO-
tpebienne 8 CCCP pacrer. 3a nocaeanue apa JecsTHIETHS OHO yBe-
JHYHJIOCH TIOYTH BTpoe. M3MeHHJach H CTPYKTypa BOAONOTPeGJeHHS.
B Haerosiliee BpeMs OCHOBHOH BOZONOTPEOHTENb — CENbCKOE X035l
ctBo (okos0 54 %). IlorpebieHHe BOABI NPOMBILIIEHHOCTBIO COCTaB-
aset 27 %. ITorpeGieHre BOAK B TeYeHHE roja KpaliHe HepaBHOMEDHO
H XapaKTepH3YeTcsl CE30HHHIM, MeCAYHBHIM H BHYTPHCYTOYHBIM NOTpeb-

JICHHEM,
Tabauya 1.8
,[lunamuxa BoponorpeGaenns B CCCP (xm3lron)
“ N0 JaHHHLM H. A. Hlukaomanosa [14]

o 7 Tonut
Boponotpebureas ; . )

‘ 1900 | 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000
Kommynansuoe xossit- | 1,6 | 8,0 | 8,6 | 5,0 | 9,7 | 20| 33 | 42
¢tBO. . 0,6 |09 |89 |1T,0|T1T,7(26]| 34|40

1,0 | 7,0 | 1 25 | 66 | 108 | 185 220

I — ot A — Pkt o — | 2
POMMIMIEHHOCT: | 01| 05 |08 | 1,7 |58 | 5.7 |10,8] T
Ceanckoe u  pubhoe | 40 | 77 | ‘89| 106"} 149 | 236 | 317 | 420
xo03sificTBO 26 | 47 | 58 | 64 | 90 | 139 | 181 | 238

BB : 0 |05 2 [ 10 [ 14| 18] 2 | 2
Bozoxpainua, vl | Tl |lw ||| ®
Cymma 43 | 88 | 104 | 145 239 | 380 | 560 | 700
(Cywma (cokpyraeuuem) | o7 | 7g | 57 | 77| 108 | T70 | 920" | 280

IIpuMeuauue B uHcauTese —loMHOe, B 3HaMeHaTe/e ~— G€3BO3BPATHOE
BOfONOTpEG e H e,

‘KpaTKo ocTaHOBHMCS Ha MCIOJNb30BAHHH BOLHLIX PECYPCOB oTAeNb-
HEIMH OTPAcIAMH HapOAHOro X03d#cTBa.

KomMyHauabHOe X03siicTBO. 37ech BOAA PacXOXYyeTCs AJis ynos.ne-
TBOPEHHS NHTHEBHIX H APYTHX HYXA HaceJeHHs, AJs OHITOBOro 06ciy-
XXHBaHHsA, OTONJIEHHS JIOMOB, HoauBa H T. X. OcoGEHHOCTbD KOMMY-
HaJIbHO-OHITOBOrO - BOAOMNOTpeGJIeHHsI — BHICOKasi: TPeGoBaTeJbHOCTh
K KauecTBY BOJAH H CTaGHJBHOCTDL ee mojaud. OrpaHuueHus H nepe6on
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B. MOJlaue BOJH HEXOMYCTHMBL JTO NOJOXKEHHE saxpenneuo B Ocuosax
BOXHOTO 3aKOHOJLATENbCTBA. .

Onue u3 mokasartesell noTpebaeHHs BORBL KOMMyHaJIbeIM X031~
CTBOM — yJeJIbHOe BoJONoTpeOaeHHe = (CyTouHHH oOBeM BOJbl Ha
1 xurens B JuTpax). DTa Beauyuha 3aBHCHT OT CTeNleHH 6J1aroyc1‘pon-
CTBa ropojia, YHCJIEHHOCTH HaceseHHS, KIHMaTHUECKHX YCJOBHH.

O6mu#i pacxox BoAW (v1/c) Ha KOMMYHAJbHO-OBITOBEIE HYXK/HI
HAaCeJEeHHOro MyHKTa MOXeT OHITh ompefeseH no dopmyJe ,

_’ N x kq k;:y-r
T 86,4-108

rge N —uHclIeHHOCTb HAceleHus; ¢g— CPEHECYTOYHas HOpMa Io-
Tpe6aenns BOAH, J/cyT (Ha 1985 r. ona pasna 363 Jl/cyT) ku, Boyr —
k03 DHIMEHTH HEPaBHOMEPHOCTH — YacOBOH H cy'rquuu
MpomMBIIeHHOCTh: B cucTeMe BOAHOTO XO3AHCTBAa CTPaHH NPO-
MBIULTEHHOCTb BBICTYIIa€T OJHHM H3 OCHOBHHIX NOTpeGuTeseH BOAHL.
Bozia 3fech Hcmosbayercst AU BHUTYCKA NPOAYKUMH, KAK TENJIOHOCH-
TeJb, KaK PacTBOPHTENb, CPENCTBO TPAHCIOPTHPOBKA H T. A. Pacxo-
JOBaHHE BOJH HPOMBILIIEHHLIMHE NPEANPHATHIMH IEJIHKOM 3aBHCHT
OT XapaKTepa IPOH3BOJCTBA, OT cXeMbl BojocHaGxenus. ITo ob6bemy
BOJONOTPe6JEeHHs] OTPAC]H IPOMBIIITIEHHOCTH NEJSATCS Ha BOJOEMKHE
u HeBomoeMkue. IIpH 3TOM BBOASITCS NMOHSTHA yHeNbHasi BOLOEMKOCThb
NPOM3BOJICTBA, HIH YAENbHOE BONONOTpebIeHHe, U 061ast BOLOEMKOCT
NpeANpUATHSA. B KOJHYECTBEHHOM OTHOLIEHHHM — 3TO DacXof BoJbl Ha
eJIMHHIY NPOMBIIEHHOH NPOXYKUHH, KOTOPHHA 3aBHCHT OT MOIIIHOCTH
NpeANPHUSITHS, CXEMBI TEXHOJNOIHYECKOro NpOIecca W peXHMa HCIHOJb-
30BaHUs BOABL. Tabu. 1.9 XapakTepH3yeT BENHUMHH yJeNbHOro BOJO-
noTpe6/JeHHs B OTHEJNbHBIX OTpac/fXx NPOMBILIJIEHHOCTH. BesnunHa
yIeJbHOTO BOZOMOTpeGJ/EHHS, KaK BUAMM, Aaxe HJS BHITYCKA OZHOH
H TOH Xe HPOAYKUMH pasauuHa. Y 3nech OKaswBaeT BJHSHHE HE
TOJIBKO TEXHOJIOTHSl NMPOH3BOJCTBA, HO M KJIHMAaTHUECKHE YCJOBHA.

Tabruya 1.9
Ynenpnoe Boponorpebierne B OTAGTBHBIX OTPACASX
NPOMbLIILEHHOCTH (TOHH BOABI HA 1 T mpoayKuuu)

Buzn npoxykmuu Pacxon Boam
CHHTETHUECKOE BOJNIOKHO 2500—5000
CuHTeTHUECKHA KaydyR . >
HcKycCTBeHHRIE TKAHH ) _ 2000—3500
Huxkenn 4000 -

Menp - 500
Yyrys . 160—200
Bymara ' ) 400—800
AzotHHe ynoGpenus 600

HauGosee BOJOEMKHMH SIBASIOTCS TaKHe OTPAacid, Kak xnmnqe—
CKasl, WETIONO3HO-OYMakKHas, YeDHASA M UBETHAs MeTa.nlepmﬂ. -
13



KpurepueM pauHOHAJBHOCTH HCMOJb30BAHHSA BOJAHL B NPOMBIIIIEH-
HOCTH CJYKaT Koa(pdHuHeHTH 060p0OTa H HCNOJIb30BaHHA BOAH, KOTO-
pHle pacCYHTHBAIOTCA 10 dopMynam

Qos
KO = ""'""—""— 1OOA )
‘ Q06 Qsa6

QS& QCT
Kucn ) 6Q3a5 ’

rie Qo6 ¥ Qsa6 — KOJIHUECTBO BOAHI, Haxojasmelcs B o6opore H 3a6u-
paeMoll H3 HCTOUHHKA; Q3 — KOJNHYECTBO BOJAW 3alupaeMol M3 HC-
TOYHHKA - BOJlOCHa6xeHuss 0e3 yuera BOJB, NOCTynawlled B CHCTEMY
BOJlOCHAGKEHHs] BMeCTe C ChIpbeM; QcT——Koanecmo 'CTOYHHIX BOL,
'IPOMBIIIJIEHHOTO TPepPHATHS.

.. OHepreTHKa — CJEAYIOUUHA KpYNHBIH n0Tpe6me.nb poxsl. CoBpe-
MEHHBIE TellJIOBhIE 3JIEKTPOCTAHIHMH MoliHocThio 1—1,2 man. kBT no-
tpebasior 1,2—1,6 xm® Boxu B rox (40—50 m3/c Boam). YuHTHBadA
Tako#i o6bpeM morpebasieMoit Boam, TIC pacnonaraior BOJIM3H KpyIl-
HBIX BOJHBIX OG€KTOB H OGECNeYHBAIOT NPSMOTOYHOMH CHCTEMOH BOJIO-
cHabKeHHA4.

HoBuM norpe6uresieM BOAH SIBJASIOTCH aToMHBIE 3JeKTPOCTaHIKH,
Hx Bomonorpebienne 6ausko Kk TIC, oOfHAKO YHAEJbHHE pacxom;r
oxJaxjawulell Boab yBejinyuBawTcs B 1,8—2,0 pasa.

Oco6oe MecTo 3aHHMAIOT THAPO3JEKTPOCTAHUHH, C KOTOPHIMH CBS-
3aHO peryJHpoOBaHHE CTOKa, MexXOacceHHOBHE nepeGpOCKH H T. 1.
Ha 1977 r. B CCCP skcnayatupoBaaocs 206 I'DC ¢ obmelt MouiHo-
.cThio GoJsiee 43 MJH. KBT npu cpefHerofoBofl BbpaOOTKEe 3HEPrHH
okoJo 160 mapa. kBT.

B nocneaHue ropbl NOSIBHJACSH HHTEpPEC K THAPOAKKYMYJHPYIOLIHM
crannusiMm (FADC), rnaBHOe HasHauYeHHE KOTOPHIX COCTOHT B MOKPHI-
THH CYTOYHBIX Harpy3oK.

CeabCKoe X03SACTBO — MOCTOSHHBI BOJONOTPe6HTE/Ib B OCHOBHOM
¢ 6e3Bo3BpaTHHM BopomorpebieHneM. Bopa pacxoayercs Ha opoure-
HYe, 06BOJHEHHE H CeJIbCKOX03sificTBeHHOoe BojocHaGxeHne. Ha 1985,
B CCCP opomaemux njomanei 6osnee 20 maH. ra. HopMu opomenus
(M3/ra) 3aBHCAT OT CEJbCKOXO3SAHCTBEHHOH KYJAbTYPH H reorpaqmqe-
CKOH 30HHI: .

XJOMYATHHK, .. . . 5000—8000 -

caxapHas cBekna . . . 2500—6000
sepHoBHE . . . . . 1500—3500
OBOIIH . v« . . . 1200—4000
pHC .« W« < . . 800—15000

B ueaom Ha opomenne HcnoJabayetcs: Gojee 200 km® BoaH, npu
aToM Gosee 120 km® noTpefisieTcsi 6€3BO3BPaATHO.
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1.3. NpaBoBas oxpana NPUPOAKI

1.3.1. Bonpocsl npaBoBofl 0XPaHH NPHPOAH

TIpH COBpEMEHHOM pocTe MPOMEIILIEHHOTO. IPOM3BOACTBA B yCJIO- °
BUAX HAYUHO- TEXHHYECKOH DEBOJIONHH npoGiieMa OXpaHHl OKpYXaio-
welt TPHPOLHOA CpelBl CTajia OAHOH M3 BaXCHeHIIMX OGIIerocyxapcr-
BEHHBIX 3a7ay, YTO HallJIO OTpakeHHe B JNOKYMEHTaX Cbe3/l0B HamleH
napTHH, B IVIaHAX NATHJETHErO Pa3BHUTHS CTPaHHL. .

HaunGospline aHTpONOreHHble BO3LEHCTBHS Ha NPHPOJAHYIO Cpeny

IPOHCXOAAT B TpoUecce MaTepHaNbHOrO mnpousBoacTsa. [lostomy

OXpaHa NMPHUPOJB OCYHIECTBJSETCS B IEPBYIO Ouepelb B cdepe npo-
¥3BOJCTBEHHOH NEATEJbHOCTH NyTeM o0ecledyeHHs palHOHAaJbHOTO HC-
0JIb30BaHUSI IPHPONHLIX PECYPCOB.

B Bompocax oxpaHB IPHPOAL M HCHONb30OBAHMH.ee GOraTcTB HOA-
J€p:KHBAeTCsi NPaBONOPSJOK U PEXKHM 3aKOHHOCTH mias Bcex. Ha co-
BPEMEHHOM 3Talle MOXKHO CKa3aTb, YTO B NOJHMTHKE HalleH NapTHH H
rocylapcTBa BO3HHKJIO HOBOE€ HaNpaBJeHHEe — 3KOJOrHYecKas IMOJH-
THKA, OCHOBBI KOTODPO# .6 3aJioxkeHsl eule B. U. Jlenunum. B 3xo-
.}'IOI“H‘IECKOI':I NMOJIUTHKE Halero rocypapcrtsa  MOXKHO BBHIAENUTD TpH
rJaBHHIX HaNpaBJeHys: NPOQUIAKTHKE, yCTPAHEHHE NPOLLIBLIX OUIHGOK
J COXpaHeHHE B Henpnxocnoaennocm ocoéo IeHHBIX = MPHPOAHBIX
06'BEKTOB.,

TlepBoe Hanpapienue CBA3aHO C NMPEAYNPEXTCHHEM BOSHHKHOBEHHS
BpeJHEIX aHTPONOTreHHHIX BO3Ze#icTBHH Ha mpHpoay. OHO pacmpocTpa-
HAeTCd Ha BCIO SKOHOMHKY, AJIS ee OpPraHH3alHuH (OPMHPYIOTCS CBOH -
$OpPMEI ¥ METOAH OpPraHH3aIMOHHO-NPAaBOBOro Xxapakrepa. Cosmana
cnelHajbHAs 3KOJOTHYecKast SKCIepTH3a NpoekToB. Bropoe nanpas-
JeHHe — 6opb6a 3a HCIpaBJieHHe paHee NONYIIEHHBHIX 3KOJOTHYECKHX
OomHKGOK, -yCcTpaHeHHe IPOU3BOACTBEHHLIX BO3AEHCTBHH Ha NPHPORY,
KOTOPrle OblIH JONYIIEHb! B TO BPeMs, KOTAAa He yIeJsyioch JOJKHOrOo
BHHMaHHS Npo6ieMaM oXpaHHl NpHpoAb. M Hakomen, Tperbe Hampas-
JieHHe 3KOJIOTHYeCcKOH NMOJNHTHKH HAalero rocyAapcTsa — NPHHSTHE Mep
IJIs1 COXPAaHEHHs YeJOBEYECTBY YHHKAJbHHIX IPHUPOLHBIX KOMILJIEKCOB
NyTeM CO3JaHHA HAallHOHAJLHBIX NIAPKOB, 3allOBEJHHKOB, 3aKa3HHKOB,
T. €. TaKHX MECT NPUPOJH, Tle €CTeCTBEHHbIe NPOLECCH NPOXOAAT NPH
OTCYTCTBHH BJIHsIHMS uesnoBeKoM. [IpaBuibHOe coyeTaHHe OCHOBHBIX
HanpaBJ/IeHHH - SKOJIOTHUECKON INOJHTHKH $BJsEeTCH rapaHTHeH ycmexa
B JieJie OXPaHbl IPHPOLHL.

CoBerckoe NPHPOXOOXPAHHTEJbHOE 3aKOHOAATEJBCTBO npescTaB-
JsieT co6ofl COBOKYIHOCTb HOPMAaTHBHO-NIPABOBHIX AKTOB; ONpeNensiio-
IIMX NOpAAOK M ycuaoBus oxpann npupoin B CCCP, nearenbHocTH
rOCYZapCTBEHHEIX, OGIIECTBEHHHIX opraHusanuii B o6JaacT OXpaHhl
NPUPONHO# CPeMH], NpaBa ¥ OGS3aHHOCTH MPHPOJONOJIb3OBATENEH, HX
OTBETCTBEHHOCTb 3a HapyllleHHe NPHPOJOOXPaHHHEIX mpaBui. IIpupomo-
OXPaHHTeJbHOE 3aKOHOZATEeNbCTBO SBJSETCS IOPHIAMYECKOH OCHOBOM
npaBoBo#t oxpans npupoabnl B CCCP. O6mue npHpoIooXpaHHTEIbHEE
Tpe6oBanus sakpensensl B Koncrurynun CCCP, COIO3HHIX  H aBToHOM-‘
HBIX pecmyOJHK. ' 15



OGimee pYKOBOACTBO B NPOBEJEHHH BCEX MePONPHATHA MO OXpaHe
NPUPOAH OCYLIECTBJASIOT BhICUIHE OPraHbl TOCYAapCTBEHHOH BJACTH
u rocyaapcreensoro ynpasieHus Coiosa CCP: Bepxosuuit Coser
CCCP, TIlpesunuym Bepxosnoro Cosera CCCP u Coser Munucrpos
CCCP. Texylllee onepaTHBHOE PETyJHpPOBaHHE H KOHTPOJb B 06JacTH
OXpaHH TNpPUPOAHON CPEAB BO3JIOXKEHH HAa PN MHHUCTEPCTB M Be-
noMcrB, Ha TocynapcrBennut Komurer CCCP no ruzpomereopoJio-
I'HH BO3JIOKEHH HabJIONEHHS] 3a COCTOSIHHEM aTMocdepHOro BO3ayXa,
BOJOEMOB H IOBEDPXHOCTH 3eMJH (MOHHTOPHHT) ¢ IIpeJOCTaBJEHHEM
COOTBETCTBYIOILEH HHGODMaLHH rOCyAapCTBEHHHIM OpraHaM.

B nessix KOOpAHHALMH H KOHTPOJS IPHPOAOOXPaHHTENbHBIX paboT
pasauuubix opraHoB co3nans Komuccuu Ilpesuauymos Cosera Munu-
crpos CCCP u CoBeroB MUHHCTPOB COIO3HBIX PECHyGJMK MO OXpaHe
OKpyXKaiomel cpefsl W PalHOHAJIbHOMY HCIOAb3OBAHHIO NPHPOAHBIX
pecypcos.

Bonpoch 0XpaHb NPHPOAH HAXOAATCH NOJA KOHTPOJEM NpPOKypa-
TYpH, cyna U ap6uTpaka. DTH Oprasbl A00HBAIOTCS CTPOrOro BHINOJ-
HEeHHsl 3aKOHOJaTeNbcTBa 06 OXpaHe NPHPOABL. DTH Ke BONPOCH BXO-
IAT B KPYr BeleHUs OPraHOB HapOJHOrO KOHTPOJS.

Tagum o6pa3oM, B HalleH cTpaHe cO3JaH annapar rocyfapcrBeH-
HOTO yHpaBJeHHs MO 06ecleyeHHIO PalHOHANBHOrO HCIONb30BAHUS H
COXpaHEHHIO MPHPOAHEIX GOraTCTB.

1.3.2. Mpasopan oxpana BoA o

3a6ota 0 mpUpOJE HEOTAEJHMA OT GepeIKHOr0o OTHOUIEHUS K BOJE.
OcoGeHHO 3TO OTHOCHTCA K paloHaM, I'ie 3amachl BOJAHBIX PecypcoB
orpaHxueHsl. UpeaMepHoe pacxohoBaHHe BOAEI THXKEJNO OTpaxKaeTcs
Ha 3KOHOMHKe, a 3HAuHT, U Ha npupoje. [losromy nHeobxonumo obec-
NeYHTh palUOHAJbHOE HCIOJNb30BAHHE H OXPaHy BOJA BCEMH AOCTYII-
HbIMH HallleMy OOLIeCTBY CpPeICTBaMH, BKJIOYas H IPaBOBHIE.

Hau6osee perasbHO BONPOCH NPaBOBOH OXpaHHl BOX OT 3arpsiaHe-
HHSL M HCTOIIEeHHs ocBelleHl B OCHOBax BOJXHOrO 3aKOHOXATENbCTBA,
B. Pa3/IHYHBIX HODMATHBHEIX aKTaX M NocTaHoBjaeHHsiX. Cpelnu mocJes-
HHX XOTeJoch 6bl OTMETHTb B 06JIACTH BOAHBEIX PECYPCOB CJIEAYIOIIHE:
nocranosaenne LIK KIICC u Coera Munucrpos CCCP or 21.07.1977r.
«O Mepax 0o jgajbHeHlIeMy OOECIEUEHHIO OXPaHH H PalHOHAJIBHOTO
MCNONB30BaHUA NPHPOXHHX GoraTcTB Oaccefina osepa Dailikaas; ot
28.09.1978 r. «O Mepax mo oxpaHe U PaUHOHAJbHOMY HCIHOJb30OBAHHIO
TPHPOXHHIX pecypco ozepa Cesan»; «IlonoxeHHe o0 rocyaapcTBEHHOM
KOHTPOJIE 32 HUCIOJb30BAHHEM H OXPaHOM BOJ», yTBEPKI€HHOE I0CTAHOB-
neuneM Cosera Munucrpos CCCP ot 22.06.1979 r.; nocranosnenue Co-
Bera Murnctpos CCCPor1.08.1977r. «O nopsznxe senenns Tocynap-
CTBEHHOTO BOAHOTO Kajactpa»; oT 16.11.1977 r. «O 10NOJIHHTEIBHEIX Me-
pax mo oxpaHe Kacnuiickoro Mopsi OT 3arpsisHeHus»; or 5.04.1978r.
«0O BoaMeleHnH YOBITKOB, IPHIMHEHHBIX MpOBeleHHeM BOXOX03sACTBEH-
HBIX MepOTPHATHH, IpeKpallleHHeM HJIH H3MeHeHHeM YCJIOBHH BOJLONOJb-
soanua» or 2.10.1978 r. «O nopsake opraHH3alMH M KOOPLHHALHH
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MeponpusaTufi, o6ecneynBaOlIUX HalJexallee TEXHHYECKOE COCTOSTHHE
1 6yaroycTpoficTBO BOZOXPAHUIMUL ¥ O BHIIOJHEHHH 3THX MepONpHA-
tHi»; oT 8.10.1980 r. «O6 ycuieHHH OXpaHBl MaJHX PeK OT 3arps3He-
HUS, 3aCOPEHHUsT M HCTOLIEHHS H O PallHOHAJIBHOM HCIOJb30BAaHHH HX
BOIHBIX pecypcoB»; oT 1984 r. «O JONONHHTENLHBIX Mepax IO
o6ecleuyeHHI0 OXpaHE H pPAalMOHAJbHOIO HCHOJb30BAHHS BOXHHIX H
APYTHX pecypcoB OacceidHa o3ep JIalIO}KCKOI‘O Onexckoro u Wip-
MeHb» M IpyTHE. ’

HecMoTpsi Ha NpHHSITBHIE NOCTAHOBJIEHHS, Mpo6/eMa OXpaHBl BOA
OCTaeTCs CJO0XKHOH M BO MHOTOM He pEHMIeHHOH. ODKOHOMHKa pasBH-
BaeTcd, M €€ HyX/ NPOHCXOAHMT yBeAHYEHHE U3bATHS BOmH. Tak,
¢ 1950 r. mo Hacrosilliee BpeMsi €XKErofHOE BOJONOTPeGJeHHE BOAH
B cTpaHe Bo3pocyo ¢ 86 no 320 km® u mpoposkaer pactd. He pemrena
3ajlaya INOJIHOTO YCTPaHEeHHs] NpPOMBILIVIEHHOTO 3arPsi3HEeHHS] BOJ0EMOB.
U 3nech Heob6xoxuMo HaspaTh nocraHosjenne I1K KIICC u Cosera
Munucrpos CCCP or 1.12.1978 r. «O monosHHTe/NbHREIX Mepax-HO ycH-
JIEHHI0 OXPaHBl INPHPOAHR H YJYYIIEHHIO HCNOJb30OBAHUS TPHPOTHBIX
PecypcoB», COTJIaCHO KOTOPOMY HaJJIEXHT: YCHJAHTb KOHTPOJb 3a NpO-
eKTHPOBAHHEM, CTPOHTEJHLCTBOM HOBHIX M PEKOHCTPYKIHeH neifcTByio-
KX NpeJNnpUsATHH B yacTH cobionenns «IIpaBuia» oxpaHH OKpy¥Kalo-
el TPHPOAHOH CPefbl OT 3arpsi3HEHUs BPeJHBIMH BeI6pocaMH; obec-
NeYHTh IIAPOKOE TPHMEHEHHE MaJOOTXOAHOHR TEXHOJIOTHH, Ge3BOJIHBIX
TEXHOJIOTHYECKHX NPOLECCOB, oﬁopOTHoro BOZOCHA0XKeHusA, 6€CCTOUHBIX
CHCTEM BOJOCHAOXEHHS U JApPYrux IIpOI‘peCCPIBHbIX METONOB 3alIUTH
OKpYKalollefi CPE/IBl OT 3arpsI3HeHHs.

Ilpu paccMoTpeHHH MepONPHATHHE NO oxpaHe BOJL OT 3arpsi3HeHHs
HeoGXoHMO o0pamlaTe BHHMaHHe Ha IJIaHHDYeMOe yBeandeHue o6b-
eMa TIPOM3BONCTBA NPOAYKIHH H POCT MOUIHOCTEH KaHa/IM3alHOHHBIX
¥ BOLOOYHCTHBIX cucreM. Ecam 3mech HeT cOrsiacoBaHHOCTH, TO HEH3- -
6exXHa Tneperpy3ka CHCTEM IO OYHCTKE BOJ H HAJMIO 3arps3HeHue
BONOEMOB. :

Eme onun sran Meponpnamn 10 oXpaHe BO}I——-CBOEBpeMeHHOQ et
NA00POKayecTBEHHOE CTPOUTENBCTBO CHCTEM U COOPYXKeHHH M0 0YHCTKE
cTOuHnX BOA. Ho BBesenue B CTpoOil COBpeMeHHOH CHCTeMbi 0GOpOT--
HOTO BOJOCHAGXKEHUS M OUHCTKH CTOUHBIX BOJ €lile He JaeT F4paHTHIO
OT 3arpsisHeHHs BOJHBIX 06bekToB. Heobxommmo ofecneunth mnpa-
BHJIbHYIO 9KCIIyaTalldi0 3THX CHCTeM — TeXHHYeCKH I'PaMOTHO W Hawu-
6onee aq)q)exmsno Hapymenne 3THX TpeGOBaHHH MOMKET C/Iy}KHTb
IPHYHHOH JKOJIOIHYECKHX KaTacTpod Ha BOAHHIX OGBEKTaX, a 510 yxKe
CBAA3AHO C OTBETCTBEHHOCTbIO BHHOBHBEIX JIHI H. BO3MEILEHHEM NpPHUH-
HEHHOTO ymepda,.

1.3.3. llpaBoBas oxpana MaibX pex .

~ Cornacao I'OCT 19179-73. «I'uapomorus cymm. TepMHHbI H omnpe-
AeNeHHs» Manasd PeKa-—-3T0 peKa, GacceHH KOTOpOH pacroia-
raercsi B ORHOM T'€OIDA(HYECKOH 30HE M THAPOJIOTHYECKHA pexHM ee
NOJ BIHSIHHEM MECTHBHIX (DAKTOPOB MOXKET 6hITh HE CBOMCTBeHEH nast
PeR-3T0H S0HH, 8- BOAOCOOPHEH Gaccelin me. npeshimaer. 2000 KM2 :
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C TOYKH 3peHHsi INpPOTSIKEHHOCTH caMasi MaJas W Manas
peka umeloT aunHy o 100 km. B CCCP na noa0 MajbiX pek npH-
xonutea 99,9 % obuiero uMcaa BORZOTOKOB, a cyMMapHas HX LJHHA
okoJo 91 9% o6umel AauHH BceX peK. Ele 10 HegaBHEro BPEMEHH BO-
NPOCH OXpaHH BOJ paccCMaTPHBalM B OCHOBHOM Ha prm{ux BOJHHIX -
o6beKTax, 3abbiBasi 0 MaJbX pekax, xors eme npod. b. E. ITonskos
B 1945 r. roBopHa 0 3HAUEHHH MaJIbIX PeK.

B pesysabraTe NPOMBIUJIECHHOIO, XO3SACTBEHHOrO H JKHJHIIHOIO
OCBOEHHSI TEPPHTOPHH MaJjible PEKH MEHSJH CBOM peXHM, 3arpssHs-
JIMCh, 4 MHOI'HE M3 HHX [POCTO TlepecTaH cyllecTBoBaTh. B kakoil-To
CTENMEeHH 3TO MOMKHO CBSI3aTh C OTCYTCTBHEM B TO BpEMsl NIPaBOBOro
TIOJIOKEHHS O MaJIBIX peKax.

B 1970 r. no uHHNHaTHBE Bcepoccuucxoro o6lecTBa OXpaHHl MpHU-
POIbl BO3HHKJIO NBHXKEHHE NOJ NeBH30M «ManbiM pekaM — MOJHOBOA-
HOCTb M YHCTOTY!» B 3amauy 3Toro ABHXKEHMS BXOAHJIO: y4eT MaJuX
PeK, a TakXe YCHJIEHHe KOHTPOJs 3a cOPOCOM CTOYHBIX BOXA H JAPYTHX
OTXO[OB B pycja MajblX peK M NpPHJIeraioliuXx K HHM TEPDHTOPHH. -
Corer Munucrpos CCCP 8.10.1980 r. npuHHMMaeT INOCTaHOBJIeHHe
«O06 ycuneHHH OXpaHbl MaJBX PEK OT 3arps3HeHHs, 3aCOpPeHHS H HC-
TOLIEHHS M O PAUHOHAJbHOM HCIHOJb30OBAHHH HX BOJHBIX DPECYPCOB».
B nocraHoBJIeHUH yKa3bnlBaeTcs, UTO PeKU NPOTAKEHHOCThIO Mo 200 KM
ABJSIOTCS MaJbiMH. B cTpykrype MunucrepcTBa MeJHOpaluu H BOA-
Horo xossifictBa PC®CP. cosnano HoBoe moxppasnenerne — Cayxba
Manabix pek. B auvape 1981 r. Coser Munucrpos PCOCP yrBepaua
CBOHM mnocraHoB/eHHeM «[lojioXkeHue O BOLOOXpaHHHX MNojocax (30- :
Hax) Manpix pek PCOCP», xotopoe pacmpocTpaHsieTcsi Ha PeKH JIH-
Hoit or 10 mo 200 kM. B coorserctuu c¢ 3tum -Ilosnoxenuem Bojo-
OXPaHHOH 30HOH SABJISETCS TEPPUTOPHS, MPUJErawias K aKBaTOPHAM
MaJIBIX peK, Ha KOTOpPOi# yCTaHaBJIHBAeTCS CIELHAJbHBEI PeXHM B Ie-
JAfX OpeROTBpALIeHHS 3arpsi3HEHHS, 3aCOPEHHS, HCTOILEHHS H 3auJe-
HHA BOAHHIX 00BeKTOB. B cocTaB BOZOOXP&HHOH 30HEI MOIYT BKJIO-
yaThCA TOHMBI peK, HaANOMMeHHble Teppachl, GPOBKH H. KPYNHBHIE
CKJOHB KOpeHHEIX O0eperoB, a Takxke 6ajKH W OBparu, HEMOCPEACT-
BEHHO BNajalolllie B PeYHYIO MNOJHHY. B npexenax BoROOXpaHHOMN
30HH Mo GeperaM MaJbiX peK BHAeJsieTcs npubpexHas mojaoca, npea-
crapisomlass co6ofl TEpPHTOPHIO CTPOTOr0 OrPAHHYEHHS XO37HCTBEH-
HOH pesTeqbHOCTH. HauMeHblnlass IIHpHHA (M) BOZOOXPAHHOH 30HH °
ycTaHaBJ/HBAETCst OT CpeJHEMHOTOJIETHEro ypesa BOAH B JIETHHH me-
PHOA B CJelyIOHIUX pa3Mepax:

AA PeK AAmHOR RO 50 kM . . . .. . . 100
Aas pex aaumoh o 100 ke . . . . . . . 200
Aas pex aamHolt cpwme 100 kv . . . . . 300

B B0J0OOXpaHHBIX 30HaX MaJbX PEK 3alpeuiaercs:

— NpHMEHEHHE ONhIJIEHUS SIAOXHMUKATAMHY;

— pa3MellleHHe CKJAAf0B JJIsi XpaHEeHHs SNOXHMHKATOB H MHHe-
paNbHHX YyHoOGpeHHH, NJOIIANOK JJjis 3alNpaBKH annapatypu AIL0XH-
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VHKATaMH, KHBOTHOBOJAYECKHX KOMILIEKCOB, ¢depm, mect 3aXOpOHEHHS
4 CKJAJIMPOBAHUS HABO3a, CBAJOK MYycOpa, a TakkKe YCTPOHCTBO
B3JI€TH0 -IOCaA0YHBIX HOJIOC AJas Benemm AaBHAUHOHHO-XUMHUYECKHX
paboT;

— CTPOHTEJILCTBO HOBBHIX M pacmnpeune nencmyxoumx IpOMBILI-
JeHHBIX TPENNpPHATHHE;

— CTOSIHKA, 3alpaBKa TOIJIMEOM, MOHKAa H PEMOHT aBTOTpaHC-
nopra; '

— MOYKa JIbHA, KOHONJH, MOYaJ, KOX;

— npoBefeHHe; Ge3 COOTBETCTBYIOIIETO0 COIVIACOBaHHS, 3aMBIBa
nofiMeHHBIX 03ep H CTapHll. ,

PasMep npHOpeXHBIX [OJIOC HAa MaJbIX peKax yCTaHaBJIHBaeTCH
B 3aBHCHMOCTH OT XaPaKTE€PHCTHKH NpPHJIEraloliuX K BOJOHCTOYHHKAM
yro[U/II/i 1(()naunm, CEHOKOCHL H T. 11) ¥ KPYTH3HBI CKJIOHOB COIJIacHO
TabJ1.

, . ‘ Ta6auya 1.10
Pa3mep npu6pexHLIX NMOJIOC HA ManBIX pekax

Hlupuna npubpexHoi mosocs (M)
Bun yroaui, NIPH KPYTH3HE NPHJIETaIONIHX CKJOHOB
NpUJEranoux p - -
K BOAOHCTOYHHKY o6paTHhuIf o ) o
" | ¥ nyaeBoll YKJOH Ro 3 Gomee 3
Mamss 15—30 . 35-55 55—100
[Macr6uma H_ ceHoKoCH - 16—25 ) 26-35 35— .50
Jlec, XyCTapHHK 35 3555 ' 55100

Ipumesanue. MakcHMasbHEHE 3HAUEGHHS OTHOCATCS K HanGojee 3pOAHPYEMEIM
TIOYBOIPYHTAM, ' . ‘

Ha ropubix pekax - IIHPHHA NpPHOPEXHOH IOJOCH ONpexesseTcs -
B KaXJOM KOHKDETHOM CJy4ae C COOTBETCTBYIOLleH cayxk6oi. B mpe-
IeJlax HAaceJeHHBX NYHKTOB pasMep npuépe}KHou NOJIOCHl yCTaHaB-
JIUBAETCS MCXOAS W3 KOHKPETHHIX YCJOBHH IJIaHHPOBKH M 3acTpOHKH
yuacTRa. B pafiomax npuycaneGHBIX, JAYHBIX M CaJOBHIX YYaCTKOB, .
NPHMBIKAIOMHX K MaJBIM PeKaM, npubpekHas 10/0ca MOXeT He ycTa-
HaBJUBATbCSA IPH YCJIOBHH TaKOro HCHOJb30BAHHUSA -3€MEJbHBIX yqaCT-
KOB, KOTOPO€ HCKJIIOYaeT BPEJHOE BJIHSHHE HA MaJible PEKH. B

- [lpubpexnbie 30HBH, KaK TPaBHJIO, LOJKHH OBTb 3aHATH npe-,
BECHO-KYCTaDHHKOBON PaCTHTENBHOCTbIO. B mpexenax mnpuOpeskHOH
NOJIOCH 3ampelaercs: pacnallka 3emelb, BHIAC M OPTaHH3aUMs JeT-
HHX Jlarepei ckora, NpHMeHeHHe SNOXHMHKATOB H' yROGpEHHH, mpoua-
BOJICTBEHHOE CTPOHUTEJBbCTBO, CTPOUTEALCTBO $a3 OTAHIXa M NajaTou-
HbIX TOPOJKOB.

Hns pyuneB H MENKHX peK JUIHHOf no 10 km umpm{a Bonooxpau
HOH 30HH MOXeT GHTb paBHa 15 M.



IMopnepxkanune B HajjiexallleM COCTOSIHHM BOJOOXPAaHHHIX 30H M
NpUOPEXHBIX MOJOC MaJbBX PEK ¢ coOJIOJeHHeM DeXHMa HCIOJb30Ba-
HHSL HMX TEPPHTOPHH BO3JIaraeTcsi Ha DYKOBOAUTEJ]EH OpraHH3alui,
B BEeJEHHH KOTOPBIX HAXOXATCA 3€MeJbHbI€ Yrojbs, PpacloJOXeHHBIE
B Ipefenax BOJXOOXPAHHBIX 30H H HpHOpexHbIX mosaoc. Konrposp 3a
YCTAaHOBJEHHEM YKa3aHHBIX 30H M NOJIOC, a TakXe 3a COOJI0AeHHEeM
HX peXHMa BoaJjaraercs Ha MHHI/ICTepCTBO MEJHOpPalUH H BOJHOTO
xossiicrBa PC®CP, ero oprauu Ha Mectax, CoBeTsl MuUHHCTPOB aBTO-
HOMHBIX pecnyG/nK, KpaHHCIOJKOMBI H OOGJHCNOJKOMH. DBHHOBHEIE
B HapylUIEHHH PacCMOTPEHHBIX TpeGOBAaHMH B OTHOLIEHHH BOJOOXpaH-
HBHIX 30H M NPHOPEXHHIX I10J0OC MaJbiX PEK HEeCyT OTBETCTBEHHOCTb
COTVIaCHO IEeHCTBYIOIIEMY 3aKOHOJLATeNbCTBY.

I'zasa 2. POPMUPOBAHHE XWMHUYECKOTO COCTABA
NMOBEPXHOCTHBIX BOJ.
HPHHU,HIIH HOPMHUPOBAHHS KAYECTBA BOIlbl

2.1. O6mue cBeneHus .

B cBOeM eCTEeCTBEHHOM COCTOSIHHH BoZa Ha 3emJe IpeacTaBJser
JAOCTAaTOYHO CJOXKHBIA PAacTBOP PA3/IHYHBIX MUHEPATbHBIX W OpraHH-
YeéCKHX BelllecTB, KOTOPHH H INPHHATO Ha3kIBaTh NPUPOJHON BOLOH
B oTJM4Me OT XuMuuecku uucroit HyO. B 3aBHcHMOCTH OT pasaMepos
YacTHI, PAacTBOPEHHOTO BellecTBA PACTBOPHl MOTYT OBITh HCTHHHEIMH
HIH KOJJIOMAHBIMH. VICTHHHBIE PacTBOPH COJAEpPIKAT PacTBOPEHHOE
BEIIECTBO C MOJIEKYJSIPHOH CTeNeHbI0 AHUCIEPCHOCTH (B BHAE HOHOB
HJIH HeJHCCOUUHPOBAHHEIX MOJIEKYJ) 'C pa3MepaMH YacTHI[ MeHbIle
n-107° M. B KOMJIOHAHBIX pacTBOpaX BeUIECTBO paclpelesieHO B BHIE
rpynmm Mosekysn (KOJJIOMAHBIE YACTHLBI) C pPasMepaMy YacTHI B HH-
tepBaje n-10-%—n-10-7 M. BoxHbIle cHCTEMBI, COfepIKaLIHe BELIECTBO
¢ yacTHnaMy GOJIbIIHX Pa3MepoB, He SIBJASIOTCS PAacTBOPAaMH, HX OTHO-
CAT K rpyGOAHCHEPCHHIM CHCTEMaM (CYCNeH3HH, 3MYJbCHH). '

B rHIpOXHMHH IO XMMHYECKHM COCTABOM NPHPOAHHX BOJ TOHH-
MaloT Becb KOMIUIEKC DPAacCTBOPEHHBIX MHHEDAJbHBIX U OpPraHHYECKHX
BEIIECTB, HAaXONSIIHXCA B HOHHO-MOJEKYJSDHOM H KOJJIOHZHOM CO-
CTOSIHHH.

B xuMHYecKOM cOcTaBe HPHPOAHKIX BOJ IPHHATO. Bu,a,enﬂ'rb ce-

AyiolllHe TPYIAR:

1. I'naBHbIe HOHEL, OMpeAeNAIOME B OCHOBHOM BEJTHYHHY Mm{epa-

JIA3aUHH BOABI: aHHOHHI XxJopuiaHbe (Cl-), cy.nb(;)amme (804 ), THA-

pokap6onatnue (HCO3), xapGonarusie (CO3~), KaTHOHH HATpHS
(Na*), xamus (K*), marnus (Mg?), xanpnus (Ca?);

2. Brorennne BemectBa: nutpatn (NO7), murput (NOz2'), ammo-
mufi (NHY), docpata (PCP), KpEMHHK (Si), a Takxe opra}mqecxne
COeNHHeHHs a3oTa H tocopa; ¥



3. Opranuueckie BelllecTBa — KOMIIEKC HCTHHHO PacTBOPeHHbLIX H
KOJIJIOHJHBIX OpPraHHYecKHX coejiHeHHH, OOlIEe COJepIKaHHE KOTOPHIX
onpeaeasercs no opranugeckomy yraepoay (Copr) H/IH MO KOCBEHHEIM
XapaKTeDHCTHKAM: LBETHOCTH, OKHCIASEMOCTH OHOXPOMAaTHOM W mep-
MaHTaHaTHOM; ‘

4. PacrBopennsie Tasn (kucaopop Oy yriekicawit ras CO;, cepo-
sofopon HeS u np.);

5. MHKPO3JIEMEHTH — 3JIeMEHTH], COAEpXKallidecss B MNPHPOAHBIX
BOJAX B OYeHb MaJbIX KOHIEHTpaUHAX, B MHKpoOrpamMMax Ha JHTp
(MKr/Ja1); cpeiu HMX pasJu4aloT MOATrpyINBL: ; :

— TtunuuHHe KaTHOHm (Li*, Pb+, Cs+*, Be?t, Sr?+, Ba** u np.);

— anedorepHbie KoMmmiekcoo6pasosarenn (Cr, Mo, V, Mn);

— THNHYHHE aHHOHH (Br—, J-, F-, B);

— PaZHOAKTHBHHIE 3JIEMEHTHI.

6. MoHst BoZopoza, KOHILEHTpaUHs KOTOPBIX, Bhpa)KeHHas yepes
- nokasareip pH=—log[H+], onpeaeiseT KHCIOTHO-LIeJOYHOE PaBHO-
BecHe BOJHHIX PacTBOPOB. -

IloMuMo mnepeuHcJeHHBIX *BhHIUe HHTPEJHEHTOB, IS CYXKACHHA
0 cocTaBe BOJAB HCHOJB3YIOT ONpejeeHHs] Psifia XapaKTepHCTHK, H3
KOTOPHX Han6ojee H3BECTHH XKECTKOCTb (0Oyc/OBJeHHas HajHuHeM
cosefi LIEJOYHO3EMEJbHEIX METaJIOB), LIEJIOYHOCTh (06ycJ/IOB/AECHHAS
COJAEPXKaHHEM AaHHOHOB cJaGbiX KHCIOT), arpecCHBHOCTbL (CBOHCTBO
paspylaTh METaJ/Ilhl, 6eTOH, H3BECTKOBHE MaTEPHAJIH IPH BO3JIeACTBHA
Ha HHX PacTBOPEHHLIMU. BelleCTBaMH). ; :

s M3yyeHHss ¥ OLEHKH AHTPONOr€HHOro BJIMSIHHSI Ha XHMHUe-
CKHH COCTaB H KauecTBO NPHPOZHHX BOJA B HacTosilliee BpeMsi onpee-
JISIOT Pl AOMOJHATENbHBIX IIOKa3aTe/ell H TEeXHOTeHHBX KOMIIOHEHTOB
coctaBa BoA. Haubosee pacnpocTpaHEHHEE H3 HHX NEPEYHCJEHB!
HHXKe.

OnHHM H3 Haubosiee BaXKHHIX SABJSETCS ONpeleseHHe BEeJHYHHB
6uoxuMuyeckoro mnorpebaenus kucaopona — BIIK  (mrOg/m). Owuo
_pacxomyercss Ha OKHCJEHHE MHKDPOOPraHH3MaMH cojepxKalluxcs
B BOJE OPraHMYECKUX BeIIECTB B OCHOBHOM HECTOMKHX, JIEKOYCBae-
MbIX, 3HAYHTEJIbHASl YacTh KOTOPHX MNOCTYNaeT B BOAHHE OGBEKTH
¢ GHITOBHIMM M NPOM3BOACTBEHHBIMH CTOYHHIMH Bojamu. HauGosee
IIHPOKO NPHMEHSIETCS ONpe/iesieHne 3TOH BEIHYHHB MocAe 5-CyTOUHOH
HHKy6auun npo6ml Boasl — BITKs. - I1oCKOJNIbKY 39KCHepHMEHTaJbHOe
OnpejesieHHe IOJHOTO MOTpebJeHHs KHCIQPOAa Ha OGHOXHMHYECKOe
okucienne (BIIK;) sarpynunTesnpHo, Ha IpakTHKE €ro yaile onpeje-
JFI0T pacyeTHHM nyTeM no coorHomenuio BIIKi=1,4-1,6 bIIKs
(koHKpeTHOe 3HaueHHe KO03()(HIHEHTa 3aBHCHT OT COCTAaBa CTOYHBIX
BoJ) uJH B JabopaTopHbIX yciaoBusax mocie 20-CyTOUHOH HHKyGaumuH
(BIIKg0). o ‘ -

IIupoxo pacnpocTpaHeHHBIM 3arps3HAOIUM BEIECTBOM SIBJSAIOTCH
HedTenpoAyKTH. OHH NpeACcTaBASIOT HENOCTOSHHYIO, 4PE3BhIYaHHO
Pa3Hoo6pas3HyI0 cMeChb HH3KO- H BLICOKOMOJIEKYJSADHHIX IpelNe/fbHLIX,
HenpeneabHbIX, apOMaTHYECKUX YIJEBOLAOPOJOB, a TaKike HeHACHILLEH-
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HBIX TeTePOLUKINUICCKUX COeAWHEHHH THIA CMOJ, achansTeHOB. Yrie-
BoZOpOAHAas (pakuus HedTeNpOLYKTOB, KOTOpasi OmpeJensercs aHa-
JAuTHYeCKH, coctasisier 70—90 % oT cymMMBI Bcex BeILECTB, COAEpiKa-
HXcs B NPOAYKTax ee mepepaborku. Ilpu oueHke HedTAHOro sarpsa-
HEHUS BOJHBIX 00bEKTOB OCOGEHHO BaXKHO YUHTHIBATH Pa3HOOGpasHbe
MUTpanMoHHBle (QOPMBI HE(TENPOLYKTOB: IJVIEHOYHYIO, PACTBOPEHHYIO,
3MYJbTHPOBAHHYIO, COPGHPOBAHHYIO. ,

BecbMa mmpoko B NPHPOAHBIX BOAAX PAacNpOCTpaHEHH GbeHoNbHbIE
coeRuHeHUA, 60JbIIasi YacTh KOTOPHIX MOCTYIAeT cO CTOYHHIMH BOZAMH
XUMHYecKoH, HedTenepepabaTeBalollefi U APYrUX oTpacjeldl NpOMBIII-
JIEHHOCTH, HO HEKOTOpas 4acTb obpasyeTcsi B pe3yJbTaTe €CTeCTBEH-
HBIX IIPOLIECCOB GHOXMMHYECKOH TpaHcopMalHH OpraHHIeCKHX Be-
IECTB.

Denobl HpelICTaB.ﬂﬂIOT O6GLIMPHBIH KJacc XHMHYECKHX COCAHHeHHH,
OObIYHO MOjApasjeisieMbiil Ha I'PYNNy JETyYHX ¢ BOASHBIM mapoM ¢e-
HONMOB (kapG6oJioBast KHCJIOTA, KPe30Jbl, KCHAEHOJL, THMAaJ, I'BasKoJ) |
W Hejeryude (eHOJb (pe3OPUHH, MHPOKATEXHH, THAPOXHHOH M Ap.).
Haubojee TOKCHUHB JeTyuyHe (EeHOJIb, KOTOphHE OOLYHO H NPHHATO
KOHTPOJIIPOBATh, BEIpAXKash HX CyMMapHoe cojepiKaHHe B ¢opMe npo- .
crefimiero ¢enona CgHsOH (kapGosoBofi KHCHOTH). i

“HosiBieHne  CHHTETHYECKHX TNOBEPXHOCTHO-aKTHBHBIX  BelleCTB
~(CIIAB) noaHocTbio 00YCJOBJIEHO BJHSHHEM aHTPONOreHHBIX (PakTo-
poB. OHH NpeAcTaBAAIOT OOWHPHYIO TPYNNY COEXHHEHHH, MOJEKYJIH
KOTOPBIX COCTOAT M3 MaJ/IONOJSPHOro pajirkaia R (Hanpumep, ankuia;
# HeckoJbKuX nogsipHbix rpynn. Cpepu CIIAB pasinyaloT aHHOHOAK-,
TUBHblE, KATHOHOAKTHBHEIE W HEHOHOTEHHBIE BELIECTBA. DBosbuias:
yacTh BHIIycKaeMbix npoMbiyienHoctelo CITAB npexcraBieHa aHHO-
HOAKTHBHBIMH, KOTOpble B BOA€ 00pasyioT OTPHLATEJbHO 3apsAMeHHHEe
opranuyeckue uonnl. ITpucyrcrue CIIAB B Bose yxyaumaer ee opra-
HOJIENTHYECKHE CBOHCTBA U I'a30BHIH PEKHM.

Becbma oOWIMPHBIN KJacC TEXHOTEHHHRIX BELIECTB l'lpeﬂ,CTaBJImOT»,v
NeCTHUMAB (AOXHMHKATH), HCIIOJb3yeMble B CEJbCKOM H JIECHOM XO-:
astficTBe 417 GOpbObl ¢ GOJIE3HSAMH M BPEAMTeNsIMH pacTeHuid. Pasin-)
Yal0T [Be OCHOBHEIE IPYNIbI NMEeCTHUHIOB: Xjopopranuyeckue (AT,
I'’XUT, nponanus u 1ap.) H (boccpopopraunqecxne (xap6odoc, xJopo- |
~¢oc u ap.). IlpeacraBurenn 1-ofi rpynnel OGHYHO XOPOILO pacTBo-i
pumbl. PocdopopraHuyeckHe MECTHUHALI TPYIHOPACTBOPHMH B BOjE
M MUTPHPYIOT B BHJE CyCIeH3HH H B cOpOHpOBaHHON (QopMe.

2.2. Kaaccupuxauus NPHPOAHBIX BOJ MO MHHEPAMH3AUHH
H XHMUYECKOMY COCTaBy :

Boabmoe pasHooGpasue XHMHYECKHX™ BELIECTB, COAEPKAIUMXCH
‘B BOJe DA3NUYHEIX 0OBeKTOB rHApocheps — OT aTMOCHEPHHX ocaf-,
‘KOB 10 MHDOBOro OKeaHa H TVIyOHHHBIX NOA3EMHBIX BOJ, — AENAET |
“BéCBEMa - TPyAHOH 3ajlauy CHCTEMATH3aUHH JAHHBIX O KonueﬂTpaumx§
paCTBOPEHHHX MHHEPaJIbHBIX H OPTaHHYecKHX BemlecTB. Takyio cHcTe-



faTH3aliiio MHOBOAAT 0OLIYHO HA OCHOBE TOH MJIM MHOA cXeMbl ruapos-
XHMHYECKOH KJaccHpHuKauuu. B Hacrosiuiee BpeMmsi oGlIeNpH3gaHHOM
ABJSETCA clefyiolasi KiaaccH(HKauus NPUPOAHHX BOX IO BejHYMHE
MHHEpaJu3aluH, I/Kr:

gpechne - . . . . . . . L0

: conoHoBaTHE . . . . . . 1—25
€ MOPCKOR CONeHOCTBIO . . . 25—50
pacconst . . . . . . . . BC

BepxHssi rpaHHIa NPECHBX BOA ONpejessieTcss BKYCOBHIM NOPOroM
BOCIPHSATHS YeJIOBEKOM coJieHOCTH (cBuimie 1 r/an). I'panuna mexany
COJIOHOBATHIMH H BOJAaMH C MOPCKOH COJIEHOCTBbIO YCTagOBJEHA
B 25 r/Kr mo cOBHajJeHHIO 3Jech TeMiepaTyph 3aMep3aHHsl W MaKCH-
MaJbHOH IJIOTHOCTH BOAM. ['paHHIa MeXAy BOZaMH MOPCKo{ coJe-
HOCTH H paccolaMH ycTaHOBJeHa B 50 r/kr B CBA3H C TeM, 4To B MO-
pAX, KaK NpaBHJIO, He HabJlofaeTcs BOAHBIX Macc ¢ GoJibliHM CcOAEP-
JKaHHEM coJiell. , , '

- IlpaMeHMTEeNIBHO K NpPECHOBOAHHIM oObeKTaM cyliecTsyer OoJee
ApobHasi rpajanys BOJ N0 CTENEHH.MHHepasJHaauuy; Mr/ia:

yaBTpANpecHHE . . . . . . . . . . . . o 100

MaJOMHHepaJH30BaHHNE . . . . . . . . no 200 -
cpejHEMHHEDAJH30BaHHME . . . . . . . . 200—500

C NOBHIUIEHHOR MHHepajH3aumed . . . . . 500—1000

M3 Goabuioro umcia NPeNJIOMEHHBIX Pa3HBIMH aBTOpamup THAPO-
xumuueckux knaccudpukauuit B CCCP. HauGosbuiee pacnpocrpaHeHHe
CPeAH THADPOXHMHKOB MNOJYyuYHJa Kaaccubukauus O. A. AjekHHa.
B Hefi BecbMa yAZauHO coyeTaeTcsi NMPHHUHUN JeJeHHS MO NpeoHaaAaio-
MM aHHOHAM M KaTHOHAM C JCJieHHeM II0 COOTHOLIEHHsy MeXIy
HHMH, '

K npeo6nazawmuM HOHaM OTHOCATCS HOHBI ¢ HaHOOJbingM OTHO-
CHTeJIbHBIM cojepxxanueMm (%) B mepecueTe Ha KOJIHYECTBO pelllecTBa
skBHBaJieHTa (Y% 9KB.) Bce mpHpOjHBIE BOALI AeATCS 1O Mpeo6Jaana-
lolleMy aHHOHY Ha TpPH Kaacca ,(puc. 2.1): ruapoxapboyaTHBIC H
kapGonataste (HCO; +CO37), cyabdartase (SOi™) H xnopuAHBE
(Cl7) BOJBL ‘ \

K rujppokapGoHATHEIM BOJAaM OTHOCHTCS 60Jbluas YacTp, MmpeCHBIX
BOJl 03€p, PeK, BOAOHOCHBIX TODH30HTOB 30HHI aKTHBHOT'O BOJOOOMEHA.
K xsnopuanoMy Kiaccy NpHHaAJIeXaT OGBIYHO BHICOKOMHHEpaJ/IM3OBaH-
HEHe BOAHW OKeaHa, MopeH, COJEHBIX 03ep, MHOI'Me BHJAH INpA3€MHBIX
Box. Boau cyabndarHoro kjaacca SIBASIOTCS IPOMEXYTOUHBIMM MEXAY
PacCMOTPEHHBEIMH BHIIE KJaccaMH M OOHIYHO CBSI3aHBI € OCafOYHBIMH
HNOpoJaMH, ‘ ‘
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Kamamit kiacc AeJHTCS: Mo npeobiafaimoilleMy KATHOHY Ha TpH
IPYIMB: KaJblLHeBYIo, MariueBylo n Hatpuesyio. [lanee kaxnas rpynn:
HOAPA3eNAeTCH Ha YeThipe THNA BOM, ONpe/eNsieMblX COOTHOMICHHAM
MEXy HOHAMU (B 9KBHBAJIEHTHBIX KOHIEHTPAaLHSX). ,

'

[ ﬂpopoéﬁ;/e Bo0s1 J
: Kralpess - -
rf UBpOKAPLORATIHBIE (L')—J Cynoamhsle {S)J 3 l Xnopudnsie (C1) J

Pue. 2.1, Cxema KnacCHHKauuu NPHPOZHHIX BOJA IO NPEOGAAAOIUIEMY AHHOHY H
KAaTHOHY M COOTHONIEHHIO MeXXY I'714aBHeHIUNMH HOHAMH. :

I Tunm — ¢ coornomenuamMa HCO3; >Ca**+Mg?*+; dopmupoBanue
cocTaBa IPOMCXONHT 34 CYET XHMHYECKOro BHIBETDHBAHHS H3BEpIKeEH-
HbIX TOPHBIX TOPOJ WJM IpH HOHHOM OOMeHe B IIOUBEHHO-IPYHTOBOH
toaue Ca?+ uw Mg?+ ya Na+; BojaM 3TOro THIA OOGBIYHO CBOHCTBEHHA ’
HEeBBICOKAast MUHepaJH3anus, . o :

Il Tun— ¢ coornomennem HCO5 < Ca2*+ Mg <HCO7 4803~
COCTaB BOJ| I'€HETHUYECKH CBf3aH C OCAJOYHBIMH NOPOAAMH M IPOAYK-
TAMH BHIBETPUBAHHS KOPEHHBIX MOPOJ; XapaKTepeH IJIA PeYHHX, 03ep-
HBIX M IIOJI3eMHHIX BOA C MaJofi M yMepeHHOH MHHepaJau3anueii.

II tun—c coorHomennem HCO; +S0; << Ca4-Mg?+ " uau
Cl=>>Na*; cocraB Box siBiIsieTCst MPOLYKTOM IPOLECCOB MeTaMop(hH3a-
LHH, XapaKTepeH AJsi CHJIPHO MHHEpaJH30BaHHHIX BOJ (Mope#, OKea-
HOB, COJIEHEBIX. 03€pP, PaccaJioB).

1V tun —c¢ coornomennem HCO3;==0, uTO0 CBOHCTBEHHO KHCJBIM
BOAaM (GOJIOTHBIM, BY/IKAHWYECKHM, DYAHHYHHIM, MIAXTHHM), BeJH-
yrHa pH a5 BOA Takoro THna He MoOXeT GHITh BHe b,

2.3. OcnoBnpie GaKTOPp (OPMHPOBAHHS COCTABA MNPHPOAHBIX BOR

~ Tlon ¢opmupoBaHHEM XHMHYECKOTO COCTABA BOAHI HNPHHATO NOHH-
MaTh. COBOKYIHOCTb MPOLECCOB, NIPHBOASIINX K 0GPa30BaHUIO TOrO HJH
HHOTO COCTaBa pAacTBOPEHHHIX B Hell MHHepaNbHHIX H OpraHHYeCcKHX
" BEIIECTB. ' : *
‘" " @aKTOpH, ONpelesIollHe COCTaB BOAH, NOAPa3AeJSA0T Ha Nps-
‘MEIe, HEMOCPENCTBEHHO AedCTBYIOMMe Ha BOAy, oforamamnine ee pac-
2%

s
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TBOpeHHbIMPI Bemecmamn HJIH, HaﬂpOTHB BHHEJIﬂlOH.IPIe HX H3 BOIII:I,
H KOCBEHHH, onpe,aeJIsuoume YyCJIOBHSA B3aUMOJEHCTBHSI BOAH C Be-
mecTBaMH.

‘K npambiM (G axTopaM OTHOCHTCH:

a) ropHble MOPOABI H MHHEpaJhl, ABJANIIHECS MNEPBOUCTOUHHKAMHU
cOoCTaBa NMPHPOAHHIX BoJA. B pesysbpraTe nmpoTekaHHs Pa3HOOOpa3HHIX
NPOIIECCOB XMMHYECKOr0 BHIBETPHBAHMS BOAB 060rallaioTcs CONSMH
CaCO0s;, MgCOs, NaHCO;, KHCO;, K2SOs, MgS0O,, NaCl u psizom
Apyrux. HpPI 3TOM OCHOBHBIM JIEI/ICTBYIOIIIHM areHToM ABJdgeTcsd BOAAa,
H BSaI/IMOlIeI/ICTBHe ¢ H3BEP2XKEHHBLIMH noponaMn npmexae'r II0 cxXeme
rHAPOJIN3a, HATIDHMED, A/ MHHepala aibOHTa B BHIE peaxuun

2Na2A128160.6 +6H20 = (OH) 3A14 [«514010] ++ NaHS‘103+481‘02.

HpHMEpOM YTJICKHCJ/IOTHOTO BHIBETPHBAHHA OCaJAOYHBLIX TOPHBIX MOPON, .
NPOTEKAKINEro NpH YYacCTHH YrACKHCAOI0 ra3a, ABJslTICA pedKIHHU

CaC03+C02+ H;O=Ca (HCOa) 2—>C&2++2HC03 »
CaSiO3+4+COq+4- HyO==CaCO;+SiO+n-Hy0;

6) mouBeHHHII MNOKPOB, oGoramamuuii (GUILTPYIOWIHECS BOJHHE
pacTBOpH MHHEpaJibHBIMH H OpraHHYeCKHMH KOMIIOHEHTaMH, 06pasyio-
IIHMHCA B NOYBE B De3yJbTaTe XKH3HeIeATEJbHOCTH DACTHTEJbHHIX H
KHBOTHHIX OpPraHM3MOB. VIHTeHCHBHOCTb NOCTYNJIEHHSl BeILECTB M3
MOYBH B BOJAY H HX COCTaB ONpeje/sIOTCS BO MHOIOM THIIOM IIOYBBI.
ITpu npocauynBaHuH uepes TOpGSAHBIE WIH NOA30MHCTHIE NOYBH BOAA
oborailaercs B OCHOBHOM OpraHHYECKHMH BelleCTBAMH, IIOBHIIIAeTCS
€e IBETHOCTb H OKHCJAsieMocTh. UepHo3eMHBIe, KalITAHOBEIE H OCO-
O€HHO COJIOHYAaKOBHE IOYBH! CYLIECTBEHHO INOBHINAT MHHEPaJH3aLHIo
HHOHIABTpYIOWeHcs BOAHW. CyliecTBEHHBIM (DaKTOPOM H3MEHEHHs HOH-
HOTO cOCTaBa BOAHI NIPH €€ NIPOCayHBAHHH yepe3 IOYBY sIBJAsETCS Ipo-
TeKaHHe OOMEHHBIX PeakuUHH MeXJy HOHaMH BOJB M HOHAMH NOYBEH-
Horo mncriowmatomero kommiaekca (ITK). Bxoasmme B cocraB IIK
OTPHLATE/bHO 3apsiKeHHble KOJJIOMAHBIE YacTHUH 06yc/IO0B/IHBAIOT
TNOTJIOLeHHe W3 NMOYBEHHOTO PacTBOPa KAaTHOHOB, B CBSI3H C YeM B HPH-
DONHHX BOJAX INPOHCXOAHT IPEHMYIIECTBEHHO KAaTHOHHHI o6MeH.
Mexny MK ¥ BOAHBIM PacTBOPOM YCTAHABJIHBAaeTCS NOABHIKHOE pPaB-
HoBecne Ttunma 2Nat*+ Ca?* (I1K)=Ca2+{-2Na+ (IIK). Ilpu ysenunue-
HHH KoHUeHTpauuH Nat B BoJe paBHOBeCHe CJIBHTaeTcss BIPaBO H,
Hao60poT, BJEBO IpH. €e YMeHbIIeHHH WJIH JIpH BO3PacTaBHH KOHLEHT-
‘pauun HoHoB Ca?t. AHAJIOrMYHO TNPOHCXOJAAT OOGMEHHHIE pPeaKuHH
MeXJ1y APYrHMH BHAaMmH HoHOB. Ilo 3HepruM o6MeHa KaTHOHH pac-
nonaralor B chaepyromuit yomBatomui pag (mo K. K. Tempoiiny):
H+>Fe3+>A13+>Ba2+>Ca2+>Mg“+> K*>Na*. Han6oasue#t 06--
MEHHOH eMKOCTBIO OT/IHYAIOTCSl YepHO3eMHbIe NOUBHI;

 B) OuoJsoruyeckuit GakTop cBd3aH ¢ BO3AEHCTBHEM Ha XUMHUECKHUi
COCTaB BOJBI JKH3HEAESTENbHOCTH DPACTHTEJbHBHIX M KHBOTHHX Opra--
HHU3MOB,
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HsBuparesibHOE NOrJOlIEHHE MOHOB pACTEHHAMHU BAHsiel Ha cocraf
Boanl u pH. Masectna, Hanpumep, cnocoGHOCTh PSAfa pacTeHHd (rano-
¢GHuTOB) HaKamJIHBaTb XJOPHAH (MOJNBIHB) HJIH cyabdarel (KepMeK).
KopHu pacrenust, Bhaenss B BoAy COj, cnoco6CTBYIOT NepeBOAY.
B pacTBOp KapOOHMTOB M APYFHX MaJOPACTBOPUMBIX BEIECTB.

dorocuHTeTHUECKAA AeATe]bHOCTh PacTeHHH o6orailaer BOJAHYIO
Cpely OpraHMYecKHM BellleCTBOM (mepBHYHOH MpoAyKuHeli) — KHCIOPO-
JOM ¢ cooTBercTByiouluM yMeHblieHHeM COg cOriacHo OCHOBHOMY
YPaBHEHHIO (OTOCHHTE3a: :
cBeT
C02+2H20+470KIDK ———> (CH30) +0Og+H,0.
XJIOPOQ)PIJIJI YI‘JIQBOII

BaxHas poJap B mpoueccax MeTaMOp(H3alHH XHMHYECKOrO COCTaBa
NPUPOAHHX BOJA NPHHAMJEXKHT MHKDPOOpPraHM3MaM, OCYIIeCTBISIOINM
passioxeHHe OpraHHYECKHX COEAMHEHMH BIVIOTH A0 NPOCTHIX MHHe-
paabHux Belgects (Ca, H,O, CHy u ap:), a Takxke MHOrocTyneHYaThle
npoueccs! GHOXHMUYECKOrO OKHCJEHHS U BOCCTAHOBJIEHHS MHOFHX XH-
MHYECKHX 3JIEMEHTOB. . :

B npHpoAHBIX BOOHEIX OGbEKTax HauGosee pacnpocTpaHeHH Gak- '
TepHH cyabdarperyuupyolne (OKHCASIOIHE cepy A0 CyJibhaToB) H
JecyibdaTusupyomue  (BoccraHaBauBawmomipe cyandars 10 H;3S),
6akTepuy as30THOro UHKJAa (aMMOHH(HUKATOPH: JAEHHTPH(PUKATOPHI,
HUTPH(MHKATOpH) M MHOrHe Apyrue. Tak, Hanpumep, Hpouecc JecyJb-
daTH3auuyu, NPHBOASILHE K CHHXKEHHI0 KOHUEHTPAUHH - CYJIb(PaTHEX
HOHOB, INIPOTEKaeT B aHA®POGHBIX YCJAOBHMAX NPH HAJHYHH ‘oprauuye-
CKHX BelIECTB MO cXeMe

3Na;S0,+- CGH,206=3‘Na2C03+3H28* +3C0} +3H,0.

CoznepzkaHue HHTpaTOB B BOJZe MOXKET YMEHbINATbCsl 3a CYET JNEHHTPH-
dukauuu: )

4ANaNO3+5C +‘2H20=2N3+co§+4Na,Hcog.

K nmpsMbiM dakropaM OTHOCAT TaKKe U XO3SIUCTBEHHYIO JesiTellb-
HOCTb 4Ye/IOBeKa, HOPMHPYIONLYIO TeXHOTEHHbIE TIOTOKH MHIPALHM MHO-
X XHMHYECKHMX 3JIeMEHTOB, B P€3y./bTaTe Yero NPHPOJHBIE XHMHYe-
CKHH COCTaB BOJHBIX 06’I:EKTOB MOXKET MpETEpNeBaTh PE3KHE H3MeHe-
Hust. IlonpoGHo aTOT MpoUEce paccMaTpuBaeTcs B 3 riiaBe.

KocBennbie (akTOpe ONpEReNsiOT HHTEHCHBHOCTh BO3NEHCTBUS
Ha TPHUPOJHBIE BOJAH IePEYHC/IEHHLIX BHIe NPAMBEX (akTopoB. K Hx
YHCJIY NIPexKae BCero OTHOCAT OOGBIYHO KJHMAT, pesbed, BOJAHLIH pe-
xuM. Bce xocBeHHble (G akTOPH TECHO CBS3aHH MeXAy co6Oil H B Ie-
JIOM ONIPEeREeNsIOT YC/AOBHs OKpy:Kalouiell cpelsl, rjie NPOHUCXOAHT dop-
MHDOBaHHE XHMHYECKOrO COCTaBa BOA. Bce e MOXKHO OTMETHTH, YTO
KJAHMaToOM ompefedsieTca obmuil GOH pacnpejeseHHsT BJaru M Temia,
BJHAKOIIKA Ha NMPOTeKaHHe THAPOXHMHYECKHX IIPOLECCOB; ¢ peabedoM
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CBSI3aHbl 0COOEHHOCTH BOJHO-COJIEBOrO PeXKUMA NOUYB H CTEKAHUsSI aATMO-
chepHBRX ocajgkoB, BoaHBEIN peXHM peK H BOLOEMOB BJHSIET HAa MHrpa-
HHI0 XHMHYECKHX 3JEMEHTOB, IpOLECCH CMeEIIeHHs H pa3GaBJieHHs
reHeTHYeCKH Pa3HEIX BOJAHBLIX MacC H B 3HAYHTEJbHOH Mepe oInpele-
JsieT THAPOXHMHYECKHH PEXHM BOAHOrO O00ObeKTa.

2.4, dopmMupoBaHHe XMMHYECKOr0 COCTaBa PEYHBIX BOJ,

Peunbie BOAH ABJAIOTCA NPOAYKTOM reorpaduueckux JanamadTos,
¢ KOTOPLIMH reHeTHUecKH CBfi3aH MX XHMHueckHuli cocraB. [IpoctpaH-
CTBeHHOe pa3HooOGpasHe COCTaBa PeYHBIX BOJ ONPefe/sieTCs YCJIOBH-
SMH HX (QOpMHDPOBaHHSl B PA3/HYHBIX IPHPOJHHX 30HAX H JIOKAJb-
HHIMH -~ OCOOEHHOCTSIMH PasHHX (u3HKO-reorpauuecKHX paloHOB,
a H3MEHEHHS] XMMHUYECKOr0 COCTaBa BO BpeMeHH — CO CMEHOH THIIOB
BOJHOTO NMHTAHHUS PEYHOH CeTH B TeueHMe rofa, Ha 4TO BIepBHe obpa-
THJ BHHMaHHe BrZamowuics rujgposor B. I'. Taymkos. OtH Bompock
6BITH paccMOTpeHH B paborax ruapoxumuka I1. IT. BoponkoBa, xoro-
pHIfl IpeJIOXKHI B 0OllleM Ipouecce (POPMHUPOBAHUS XHMHYECKOTO CO-
cTaBa PEYHBIX BOJ, pas/iHyaTh [ABAa OCHOBHBIX HallpaBJeHHA: a) IyTeM
pacTBOPEHHSl TODHHIX INMOPOJ, NOYB H MHHepaJoB, rasoB aTMocdepn
v moyB; 6) NyTeM cMelIeH#d BOJ Pa3JHYHOrO reHe3uca.

Ins BOX MECTHOrO CTOKa OCHOBHHIM npoueccoM ¢GOpPMHPOBaHHSA
fBJsieTcs PacTBOPEHHE MHHEPaJIbHBIX H OpraHHYeCKHX BelllecTB, HaxXo-
AAIMXCS B NOYBEHHO-TPYHTOBOH ToJmle BopocGopoB. HJsfi BoA 60Jb-
IWIHX U CPEeAHHX peK npeob/ajalolliuM NPOLeccOM SBJAETCS CMelIeHHe,

Coraacro Il. TI. BoponkoBy, MecTHHH CTOK NpefcTaBJser coboi
BOAH, obpasymollnecs n3 aTMoc(epHHX OCaJKOB, BHIABLIUX Ha IO-
BEPXHOCTb JOCTAaTOYHO OXHOPOAHOro BojxocGopa (naHawadTa), u
chopMHpOBaBUIME XHMHYECKHH COCTaB B Ipollecce CTEKaHHS B ero
npepenax. Ilpn TagHHM CHEXHOro TIOKPOBA HJIH BHINAJEHHH MXHAKHX
"OC4JKOB 3TH BOAHI MOIYT IOCTYNAaTh B PEUYHBIE CHCTEMBI. IO C/AEAYIO-
MM OCHOBHBIM IYTSIM: a) IO NOBEPXHOCTH IepeyBJaKHEHHHIX CKJo-
HOB; 6) M3 BPEMEHHBIX BOJOHOCHBIX TOPH3OHTOB, o6pa3yoluxcs Ha
OTHOCHTEJIBHEIX BOJOYNOPAX IOYBO-TPYHTOBOH TOJLUM; B) M3 TPYHTO-
BOH TOJIH B COOTBETCTBHH C THAPABJHYECKHMH YKJOHaMH NOCTOSH-
HBEIX BOJOHOCHHIX CJIOEB.

XuMmuueckuil cocraB aTMoc(epHBIX OCaJKOB, CTEKAaIOIIHX yKa3aH-
HEIMH MNyTsiMH, OoJjlee HJIH MeHee pe3KO H3MeHSeTCss H CTaHOBHUTCS
cBOe0Opa3HbHIM B 3aBHCHMOCTH OT TOTO, B KaKHX CJOSIX MOYBEHHO-IPYH-
TOBOH TOJILH 3aKaHYHBaeTcsi ero (GopMHpoBaHHE N0 IOCTYNJIEHHS
B peunyio cetb. OTciofa ciefyeT, uTO THAPOXHMHUECKHH PEXHM BOJO-
TOKOB sBJeTcAd OTOOpa’KeHHeM Iipolecca CMEHH Npeo6Jajfaroliero
BHJa BOJAHOTO NHTAaHHA APYTHM, KOTOPBIHI 3aTeM TaKxKe CTaHOBHTCSH
npeo6iajaolEM. 3TO NO3BOJAET NO OCOGEHHOCTAM XHMHYECKOro Co-
CTaBa BOJ yCTaHABJWBATb TOT IyTh, KOTOPLIA OHH MPOULTH NpU GopMH-
POBaHHM [aHHOH YacTH aTMOC(EpPHHIX OCaJKOB H, CJe0BaTeJbLHO,
onpefeJsTh HX IpoHcXoxJeHHe. TakoH MeTOX H3y4YeHHs mpolecca
¢$opMHpPOBaHHA CTOKA B CYHIHOCTH aHAaJOTHYCH METOAYy Meye-
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HL(X aTOMOB (MOHOB), HANIeNIEMy MIMPOKOE NPHMEHEHHE B mnporeo-
JIOTHHU TIPH PeHIeHHH COOTBETCTBYIOLIHX 3ajau.

Ha ocHoBaHuM TpHBJeYeHHSI COBDEMEHHBIX ~THAPOJNOrHYECKHX
CBEIEHHH W JeTaJdbHBIX THApoXuMHYecKux Hccienosanuii [1. Il Bo-
POHKOBEIM (1955) OBlIO NMpPeNJOXKEHO, B COOTBETCTBHH C yKa3aHHBIMH
Bbllle NMyTSMH CTeKaHHs1 aTMochepHBIX OCaJKOB, pPa3/iH4aThb CJeAyIo-
K€ TeHeTHYeCKHe KaTeropuH BoJ (IO NPOHUCXOXK/EHHIO)

1) NOBEPXHOCTHO-CKJIOHOBbl€ — CTEKAIOT II0 NOBEPXHOCTH CKJIOHOB,
KOTJa COOTBETCTBYIOMMH NOYBEHHHIH CJOH HAXOAHTCH B COCTOSIHMH
HOJIHOH BJaroeMKOCTH; :

2) nouBeHHO-NOBEPXHOCTHBIE — CTEKAIOT 110 MHKPOPYYeHKOBOH CeTH
H TPEACTaB/IAI0T cO60H cMeCh BOA, CTEKAIOUIUX MO NOBEPXHOCTH CKJO-
HOB M JPEHHPYEMEIX M3 NOYBEHHOTO CJIOSi COOTBETCTBEHHO IJIyOHHe
9PO3HOHHOTO BpE3a MHKPOPYYEHKOB;

3) mOYBEHHO-TPYHTOBBIE — NOCTYNAIOT K3  NMOYBEHHO-TPYHTOBOH

TOJLIY (30HE a’palHH), e B HepPHOAb OOHJIBHOIO YBJaxKHEHH:

Bojoc60opa BO3HHKAIOT BpeMeHHble BOJOHOCHBIE IVIACTH («Bepxo-
BOJKa»), Clofla XKe OTHOCATCA H BOJB TaK HAa3HBaeMoro «beperoBoro
peryJHpOBaHHSA»; -

4) TpYHTOBbIE — IOCTYNAIOT H3 MOCTOSHHO . CYIIECTBYIOLIUX BO}.IO-
HOCHBIX TODH30HTOB, 3aJIeralollUX Ha TNEPBOM OT NOBEPXHOCTH 3EMJIH
CILIOLIHOM BOJOYTIOPE. :

leneTnueckne KaTeropuu BOJ, COCTaBJSIOLIHE MeCTHHIH CTOK,
MOryT OBITh BbIeJeHB Ha ruaporpade, HcxoAs H3 (pH3HUECKHX YcJo-
BUli oOpa3oBaHMg Ha Bogoc6Ope BOA pAa3JHYHOIO IHPOHCXOXKJEHHS
B Olpe/ieJieHHble IepPHOABI FOfla H 3aKOHOMEPHOCTeH MOCTYIVIEHHS 3THX
BOJ B PYCJOBYIO CeTh C Y4eTOM pAasJHuYHs HX XHMHYECKOro COCTaBa.
JlanHbi cnoco6 reHeTHueckoro pacuseHenus rujgporpada (I1. I1. Bo-
poHkos, 1955, 1963) npuMeHsercs AJ8 KOJHYECTBEHHOH OLEHKH reHe-
THYECKHX COCTaBJSIOIIKMX MECTHOro cToKa. B KauecTBe npHumepa Ha
puc. 2.2 mokasaHO TeHETHYecKOe pacujeHeHdHe rujporpada croka
p. Isauupl, Bnanawomei B besoe Mope B ioro-Boctounol 4actu KoJb-
cKoro noJiyoctpoBa. Bogoc6op sroit peku mo crBopa y A. Ilsanuusr”
co¢rasiserT 946 kM2 npu AauHe pycia 92 kM. B suMHH IepHod pac-
X04 BOAH B peKe obecneyuBaercsi MOCTyIJIEHHEM TI'DYHTOBHIX BOJ H
B nepuof Habmonenu# (1960 r.) cocraBasa okoso 1,5 M3/c. Ctok pexu
B 3T0 BpeMsi OTJIH4aeTcs O6oJiee WM MEHee BHIPAXKEHHBIM MOCTOSH-
CTBOM, @ MHHepaJ/IH3alyus BOAB JOCTHIaeT MAaKCHMAaJbHHIX BeJHYHH
(oxosio 100 Mr/n) mpH Xopomo BhHIpaxKeHHOM IpeobJaajaHHM HOHOB

HCO;3; u Ca?*, Ycrofiyusoe noTen/ieHHe ¥ BHI3BBAHHBIM 3THM INepexoj
Cpe/lHedl CYTOYHOH TeMmmepaTypsl Bo3ayxa depes 0° B JaHHOM Tomy
HacTynus ‘14 ampenas. C sToro BpeMeHH HayaJsoch HelpephiBHOE MO-
CTyIIEHHe TaJbiX BOX B pyc/aoByio cuctemy p. Ilanunel. IloBepxHoct-
Hble CJIOH INOYBEHHO-TPYHTOBOH TOJIIH HAXOAMWJIHCH ellle B Mep3JsioM
COCTOSIHHH, H, CJ€J0BaTeJNbHO, TaJhle BOAB MOIVIH MOCTYNaTh B PYCJIO
TOJILKO cTeKas 10 NpoMep3aliell MoBepXHOCTH nouBhl. [loBmimienne pac-
X0LOB BOJB B peke HavyajJochb 15 ampeis, U c 3TOro AHf B PEYHOM
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CTOKE HayuHaeT OBICTPO YBEJIHYHBATHCS KOJHYECTBO BOX [MOBEpX-
HOCTHO-CKJIOHOBOT'O INPOHCXOXKICHHS ‘U COOTBETCTBEHHO» YMEHbIIAThCA
10JIs TPYHTOBBIX BOJ. YKa3aHHOe H3MEHEHHE B COOTHOLIEHHH COCTaB-
JISIOIHX PEYHOTO CTOKA INOATBEPKAAETCH H3MEHEHHEM XHMHUECKOro
cocraBa BoAb. Tak, HalmpuMep, MOXHO 3aMETHTb PE3KOE YMEHbUICHHE
MHHEPaNH3alMH BOJBl H GEICTPOE H3MEHEHHE B COOTHOLIEHHH IJIaBHEH-
IMX HOHOB — YBeJMYeHHe OTHOCHTeJNBHOTO cojxepxkauusi (% 9KB)
noroB Cl= u SO}~ ABASTIOMMXCSH XapaKTEPHEIMH HHTPEJHEHTAMH BOJ
CHEXXHOTO NOKPOBa JaHHOro paioHa, H COOTBETCTBEHHOE yMeHbLIEHHE
copepxanus nonos HCO3 . ‘

e '
. —2 . .
awe -—=73 : % ont
—_— 4 '1 .
Ceeeen §
16 w0 '
- A my ]
> 7 — e
W) Aes . A
60+ . : A /N . 4150
A . IR,
: '-,/
S04 IR 120
) tost '-.,,..u-nfuuluo_ooi..;...‘. 0 ]
) ?0,‘?‘0'0!!.-1.'00' é M'%‘%’.}:" -
e SRAWRN AN AL AN AR A i

Puc. 2.2. Tugpoxumuueckufi pexum p. Ilamma—a. Ila-
auia (F=946 xm?, 1960 r.) kak orofpaxeHHe CMEHH
THIIOB BOJLHOTO peXHMa.

1— Qwm?®/c; 2-— munepasmsanusa (2U); §—HCO;; 4—
SOE‘; 5—Cl™; 6 —BoAB CKJIOHOBOTO MPOHCXOXKAEHHA
(TOBEPXHOCTHO-CKJIOHOBblE H  NOYBEHHO-NIOBEDXHOCTHHE);
7 — BOAB NOYBEHHO-TPYHTOBOIO NMPHCXOXIEHHS; & — BOAH
TPYHTOBOTO NPOHCXOXIEHHS

Ilpu pacunenenun rupporpada H0KAEBOr0 MaBOAKA YYHTHIBAJOCH,
4TO IIpeKpaiuleHHe 06pa30BaHHsl Ha BOZOCOOPE CKIOHOBHIX BOJ, OIIpeE-
HeJsieTcss OKOHYaHHeM CTOKOO6pa3ylollel 4acTH JOXKAS.

O6pasoBanne Ha BOZOCGOpPax IOBEPXHOCTHO-CKJIOHOBBIX H TMOY-
BEHHO-NIOBEPXHOCTHHIX BOJ, TPOMUCXOAUT NPH OOHJILHOM YBJaXKHEHHH
IIOYBEHHOI'O I[OKPOBAa B IEDPHOIEl BECEHHET0 CHEroTasHUS W BHIIAJe-
HHs JlOXKAeH, Korja B BepXHEM CJIoe IIOYBHl JOCTHrAeTcsl COCTOSTHHE
nonHo# Bjaaroemkoct. IIpeo6nasaHue 3THX BOX B PEYHOH CeTH CTa-
HOBUTCS Hau0oJee Pe3Ko BHIPAXKEHHHM BO BPeMs NPOXOXACHHS NHKA
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nonoBonbs  (maBonkop). . IIouBeHHO-TPYHTOBHE BOAH  HaYHHAKOT
moCTynaTh B PYCJAOBYI0O CHCTEMY B Hauaje cnaja TNOJOBOAbA
H IaBOJKOB M, CYAsi M0 0COOEHHOCTAM XHMHUYECKOI'O COCTaBa BOJHI,
JIOCTHTalOT NpeobaajaHdsi B HepHOX, NEPEXOJHBIH OT IOJOBOAbA (Ta-
BOJKA) K MeXeHH. B ocTanpHOe BpeMs roja npeobiafaroliiMi B pyc-
JIOBOH CeTH SIBJSIOTCSl TPYHTOBBHIE BOJBI, IpPHUEM B HaHOOJee «UHCTOMY
BHJIE OHH HaXOASTCSH 3/1eCh B NEePUOJIBl HH3KOH MEXKeHH.

M3yyeHHe MeCTHOTO CTOKa II0 HaGJIOJEHHSIM B 3aMbIKalOWEM
CTBOPE MOXKHO NPOBOAMTHL JHIIb Ha TAKHX MaJ/hX BOAOCOOpax, KOTO-
pBl€ COOTBETCTBYIOT ONpeAeJeHHEIM YCJIOBHAM, IO3BOJSIOUINM BHISIB-
JSTh XUMHYECKOE CBOEOGpa3He BOJX €ro COCTaBAAOMHX. B naHHO#
rjiaBe INPUBOASATCS KPUTEPHH JOCTATOYHO MaJblX BOAOc6OpoB (MmO
IT. TI. BopoHKOBY), B OCHOBY KOTODLIX IIOJIOXKE€HBI TPeGOBaHHs CHH-
XPOHHOCTH PAa3BUTHS Ha BOJOCOOpe OCHOBHBIX THAPOJIOTHYECKHX MPO-
neccoB H ¢pusnKo-reorpadruueckosl €ro 0JHOPOAHOCTH. »

OueBHIHO, YTO Te BOJOTOKH, BOJOCOOPH KOTOPHIX HE COOTBETCT-
BYIOT YKa3aHHEIM YCJIOBHSIM, HE MOIYT XapaKTE€pPH30BaTb O0COGEHHOCTH
MECTHOTO CTOKa JaHHoro pa#ona. Takue BOZOTOKH (CpefHHE H KpyH-
Hble peKH) CJeIyeT H3yyaTh KaK CaMOCTOSITe/NbHble BOAHBIE OOBEKTHI,
HOCKOJIBKY OHH He NMOAAaI0TCsl 0606IIEHHAM, TaK KaK B TEUEHHE BCEro
rojia ImHUTAIOTCS CMeChI0 BOJ Pa3/JMYHOro NpoHcxoKieHHsd. Takum 06-
pPAa30M, ecThb OCHOBAHHE pecypcChl NOBEPXHOCTHHIX BOA CyLIH (B IIHPO-
KOM MX IOHAITHH) TOH HJM HHOH AOCTAaTOYHO OGIIHPHOH TeppHUTOPHH
paccMaTpPHBATh COCTOSIUMMH H3 MECTHOIO CTOKAa, M3y4yaeMoro Ha OcC-
HOBe MaJBIX pPeK, H BOA OCTaJbHBIX BOAHBIX OOBEKTOB, BEIXOASILHX 32
PaMKH MECTHOIO CTOKa. ’

CocTaBasiiOle MECTHHH CTOK BOJb PAa3JHUHOTO MPOUCXOMKAEHHS
B nepuois npeobaajarmouiefi HX poJH Ha BopocGope OTJIHYAIOTCH
onpeneseHHOR CIJIOIIHOCTBIO (IOBCEMECTHOCTBIO), UYTO ¥ SIBJISETCS
¢dbu3HYECKHM OGOCHOBaHHEM JJISI LIMPOKOTO OOOOLIEHHS KOJHUYECTBEH-
‘HHIX MX XapakKTepPHCTHK B BHJAE KapT ¢ M30JMMHHAMH. EcTecTBeHHO, 4TO
B TaKOM cJjyuae DyTeM HHTepIIOJSILHH MOXHO MOJydYaTh HEOGXOZUMEIE
CBEJ€HHS O THAPOXHMHYECKOM peXHMe HeM3YYeHHBIX MaJIbiX BOLO-
TOKOB. :

[Tonyyenne KOMHMYECTBEHHBIX XapaKTEPHCTHK T'EHETHUECKHX KaTe-
rOpHH MEeCTHOIO CTOKa NMyTeM PacujieHeHHs] COOTBETCTBYIOLIErO THApO-
rpada uMeeT TO NPEHMYILECTBO, YTO NOCTOSIHHO Pa3BHBAIOIIASICS CEThb
. IOCTOB THIPOMETCAYXKOE 06ecreuynBaeT BO3MOKHOCTb KOJHYECTBEH-
HOH OLIEHKH MECTHOTO CTOKa OGMIMPHBIX TepPHTOPHH cTpaHbl. IIpyrum
JIOCTOHHCTBOM YNOMSIHYTOrO METOJa SIBJASIETCS BO3MOXKHOCTH IMOJyye-
HHSl JIOCTOBEPHBIX CPEIHHX XapaKTEPHCTHK, IOCKOJBKY YKa3aHHbE
HabJI0NeHnsT BeJyTcsi B TeueHHe Gosee HJIM MeHee JJIHTENBHOTrO Bpe-
MeHH, yeM H obecneynBaeTcss HAKONJEHHE COOTBETCTBYIOIIHX MaTepH-
aJIoB. o : _

KonnuectBo B0 pasiHYHOrO MNPOUCXOXKAEHHA JJAf OAHOTO H
TOro e BOJ0C60pa MOXKET CYIIECTBEHHO K0Je6aTbCs OT rofa K rony
BCJ/I€/ICTBHE H3MEHYHBOCTH I'HAPOMETEOPOJIOTHUECKHX YCIOBHH.
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B T'ocyzapcTBeHHOM THADPOJOTHYECKOM HHCTHUTYyTE B TeUeHHe psfa
JIET MPOBOAHJIOCH 0000lIeHHe MaTepHaJoB MHOTOJETHHX CETeBHIX Ha-
6miofennit F'ockoMmruapoMera Ha MaJjiblx BoAOCOOpax pas3iMYHBIX NpPH-
poaHbix 30H [21]. ITyTem reneTnueckoro pacuseHeHus ruaporpados
CTOKa PEK, BHINOJHEHHOIO ¢ NpHBJEUEHHEM JNAaHHHIX 1O MHHEpau3a-
UMM U XHMHYECKOMY COCTaBy, oOnpefieleHhl O0BbEeMBI BOJ DPasJHYHOTO
NPOUCXOXKAEHHS: CKJIOHOBHX (NOBEPXHOCTHO-CKJOHOBBIX M IIOYBEHHO-
IOBEPXHOCTHHIX), NMOYBEHHO-TPYHTOBBIX ¥ rpyHTOBHX [22]. Ha ocwo-
BaHUH NOJYYEHHOTO TaKUM 06pasoM MaTepHaja Ui CPeJiHero mo ruf-
POMETEOPOJIOTHYECKHM YCJOBHSM TrOfa HHXKE Naercs KOJHYeCTBEHHas
XapaKTEePHCTHKA BOJ TIeHeTHUYeCKMX KaTeropH# cToka, ¢GopMHpYIO-
luxcs Ha Bogoc6opax TYHAPOBOM, JieCHOH, JIECOCTENHOH H CTENHOH
gapnmaptHex 30H ETC, u BHABJAAKTCA HX OCHOBHBIE 30HAJbHbLIE
yepThl. XapaKTepUCTHKH TEHETHYeCKHX KaTeropui MeCTHOro CTOKa
paccuHTaHbl MPUMEPHO AJSi NATHCOT MaJdhiX PEYHHX BOAOCGOPOB.

Ananu3upys noJydYeHHBIH MaTepual, INpex[e BCcero HeoOXOZHMO
OTMETHTb, YTO BO BCeX JaHAA(THHIX 30HAX IVIaBHOH (o 06BeMY)
reHeTHYeCKOH KaTeropHed MeCTHOrO CTOKa $IBJSIOTCS BOJABI CKJOHO-
BOT'O NPOHCXOXKJEeHHs (MOBEPXHOCTHO-CKJIOHOBEE H IOYBEHHO-NIOBEpX-
HOCTHHIE), cocTaBisomue B cpenaem ot 40 no 90 Y% cymmapHoro rojo-
BOrO CTOKa MaJjbiXx pek (1aba. 2.1). OCHOBHBIM HepHOAOM CYLLECTBO-
BaHHs Ha BoJocOopPe CKJIOHOBHIX BOJ H IPEHMYIIECTBEHHOro' MHUTAHUSA
HMH pPYCJOBOH CETH BO BCEX 30HaX fIBJSETCS MEePHOJ BECEHHEro CHero-
TafgHUs. B 3anagHpix padoHax NMOJA30HEI CMEIIAaHHBIX JIECOB, JecoCTell-
HOH W' CTENHOH 30H CYLIECTBEHHOe KOJHYeCTBO CKJOHOBHX BoA ofpa-
3yeTcsl U B JPYTHE HEPUOJAH roja: NIPH BHINAaJCHHH OGHJBbHEIX AOXKAeH
HJIH BO BPEMS CHJIBHBEIX 3UMHHX oTrenesedi (mo 30—40 % ot rogosoro
cJI0sl - CKJIOHOBHIX BOA). IlpeoGiamaHue CKJIOHOBHIX BOJ B TOJLOBOM
o6beMe pYCJ0OBOrO CTOKa HauboJsiee pe3KO BHIpaxKeHO Ha BojocGopax.
crenHoil 3oHb (Gosee 70 %), a HammeHee — B JecHOH 3oHe (40—
50 % ). Ctosb GoJsibluOE 3HAYEHHE MJISI CTEMHON 30HHI BOJ MHKPOpYyYEH-
KOBOH ceTH MOXeT OhTb OO'bACHEHO HELOCTATOYHOH YBJIAXKHEHHOCTBIO
MOYBOTPYHTOB 30HBI a3pallH{ B MeXKeHb, B YACTHOCTH, B NpeJBeCeHHHH
nepuon. Ilocmennee npUBOAUT K TOMY, YTO B TOH 30HE TaJjble H HOXK-
IeBbI€ BOABI B 3HAYUTE/BHOH Mepe pacXOAYIOTCS Ha MOBBILIEHHE BJaXK-
HOCTH NOYBOTPYHTOB H .JIHIIb HeGOJBIIOH H3OHITOK HajJ HaHMeHbIUei
BJIATOEMKOCTBIO IIOCTYIIAeT B PYCJAOBYIO C€Tb (BOABI NOYBEHHO-TPYHTO-
BOrO M TPYHTOBOrO NPOHUCXOKJIeHHs). Bwmecte ¢ tem mo.a6comioTHOH
BeJIHUHHe (B MM cJIosi) HaunGoJbliee KOJHYECTBO CKJIOHOBHIX BoJ ¢op-
MHpyeTcst Ha BoJocGOpax TYHApPH M NOX30HB TaHru (mpenMyuliecT-
BeHHO 150—200 MM), 4TO HECOMHEHHO CBSI3aHO C BBICOKOH CTENEeHbIO
o0wel BAAroHACHIIEHHOCTH BOAOCGOPOB. NaHHHX Tepputopuit. [lo
Mépe NpOJBHXKEHHS Ha IO, B COOTBETCTBHH C OOILHM H3MEHEHHEM
KIHMAaTHYECKHX YCJOBHH B CTOPOHY CYXOCTH, CJIOH CTOKa BOJ CKJIOHO-
BOTO IPOHCXOXK/JEHHA HNOCTENEeHHO - yMeHbmaercss Ao 100—75 wmm
B MOA30HE CMeBIaHHBIX JecoB H 10 50—10 MM B roj B CTemHOH 30He.
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Tabauya 2.1

O6o06ueHHbIEe 30HANBHBIE XAPAKTEPHCTHKH IeHETHIECKHX
KaTeropufi Boj MeCTHOro croka (Ajs CPEeAHEro ropa)

Teneruyeckas KaTeropust BOJ

( CKJIOHOBHE
IOBEPXHOCTHO- i }
CKNIOHOBLIE H TOY- rmﬁ%f:;?e IPYHTOBHE
Jlanpmagraas| senno-nopepxnoct-| TP =
30Ha HHE) 5 -
, o 5f
% or ) ot %or| B
MM . MM MM 3
ofmiero obuiero obutero | e X .
cnod cToKa eof | croka | "% | croxa | S &
Tynaposas | 250—150| 50—65 | 90—110| 20—80 | 80—i50| 15—25 | 340—450
Jlecunas
Nox30Ha :
Tafirn 125—200} 50—65 | 75—125] 20—35 | 50—100| 15—-30 |250—400
MoA30HA
CMEeMIaHHHX . . '
JIECOB 50—150| 40—60 | 25—75 | 20—30 | 50—100] 20—35 | 150—300
. Jlecocrennas | 40—80 | 50—65 | 10—30 | 15—20} 10—50 | 15—35 | 70—150
Crennas 10~50 | 65—90 5—10 | 10—20 2—10 5—20 1 10—70

Boan nOYBEHHO-TPYHTOBOIO NPOHCXOXAEHHS HauboJbliee 3Haye-
HHE MMEIOT Ha BOJocOOpax TYHAPH W TalrHd, e OHH 4acTo FABJASIOTCS
BTOPO# no o6beMy reHernyeckoi kareropueid (20—30 % ot o6miero
pycJoBOro croka). DToMy 6/aronpHsTCTBYIOT BHICOKAasl €CTECTBEeHHas
BJIaXHOCTh MOYBEHHO-TPYHTOBOH TOJILIHM, YMEHbIIAIOIIAsi [IOTEPH HH-
GuAbTPYIOMHKXCS BOJX Ha €€ yBiaxKHeHHe H Pe3KO BhLIPAXKEHHas 3/ech .
HEOLHOPOAHOCTh (GUABTPALHOHHBIX CBOACTB (CJAOHCTOCTb) IOYB 30HBI
aspauHu. ,

Ha TeppuropHu noi3oHsl CMeIlaHHBIX JIECOB M JIECOCTENHOH 30HHI
A0/ IOYBEHHO-IPYHTOBBIX BOJA HECKOJbKO CHHIKAETCs, M OHH Hepeako
YCTynamwT BOJaM IPYHTOBOTO npoucxoxieHus. [locjenHue Hau60Jb-
IIero pasBUTHS (B CMBICJe NpeoGiafaHHs B PYc/]OBOH CETH) JOCTH-
ralT B JIECHOH 30HE, 0COGEHHO B NOX30HE CMEUIAHHHX JeCOB, TAE CO-
crasasior 30—40 %. B necoctenHoli 30He, HeCMOTPA Ha PE3KOE YMeHb-
IIeHHe CJI0S CTOKAa BOJA TPYHTOBOTO INPOUCKOXKIEHHS, HX 3IHAUEHHUE
B (OpMHDOBaHHH OGLIEr0 pPYCJAOBOrO CTOKA OCTaHeTcs B OGWEM
CTOJMIb XK€ CYLIeCTBEHHBIM, KaK H AJ9 OoJbllel YacTH JeCHOH 30HHI
(20—30 %), uTo sBAseTCA CJEACTBHEM COOTBETCTBYIOLIETO DE3KOTrO
YMEHbIUEHHSI CTOKa NOYBEHHO-TPYHTOBHIX BOA. IlJisi TEPPHTOPHH cTenl-
HO¥M 30HBHI XapakTePHO HaHMEHbliee 3HAYeHHe BoJ IPYHTOBOTO HpOHC-
XOXKJAEHHSI B OCLIEM pYC/JIOBOM CTOKE, IIOCKOJBKY HX JOJS yYMeHp-
maercsa go 10—20 % u Menee,
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Cnoeo6pa3ne XHMHUECKOrO COCTaBa BOJl MECTHOrO CTOKa TOH HJIH
JHO# TEPPHTOPHH B 3HAUYHTENbHOH CTeNeHH onpejensercd obbeMaMH
BOJL Pa3JHYHOrO TPOHCXOXKJEHHsl, GOPMHPYIOIHXCA 31eCh B TeueHHE

rojaa (I‘EHETH‘*GCKH’X COCTaBJAAKNIAX MECTHOro CTOKa) U HX COOTHO-

wIeHHSIMH,

Jnst onpenesenus HANIPaBJIEHHOCTH FHﬂpOXHMquCKHX NPOILECCOB,
MPOTEKAIOIHX B JIECOCTENHON 30He, CYLIeCTBEHHBIH MHTepec IpeicTaB-
jgsieT TO O6GCTOATENbCTBO, UTO A0S aTMoc(epHBIX 0CajKOB, CIOCOO-
HbIX 3J€Ch TIPOMBIBaThb BEPXHIOI0 HACTb MOUBEHHO-TPYHTOBOH TOJILIH,
cocTaBaseT B cpefHeM 12 % H, Ce0BaTe/bHO, ABJSETCS NPOMEXY-
TOYHO#l OTHOCHTENLHO 3HAUEHHH, CBOWCTBEHHHIX JIECHOH M CTemHOH
30HAM. ‘

O6o0ulenne XapakTePUCTHK TI'eHeTHYECKHX - KaTeropHuh, cocras-
JSHOLUMX *MecTHBIH CToK ma Tepputopuu ETC, nossoJser BhIIBUTH OC-
HOBHBI® 3aKOHOMepHOCTH (OpPMHPOBAHHSA MECTHOr0 CTOKa B pasJinu-
HBIX TeorpaHyeckHX 30HaX, KOTOPhle B OOIIMX YepTaX MOXKHO CBECTH
K caenywomemy. Cpenn crokoobpasylomux (akropoB HanboJee 4eTKO
NpoCTeXHBAETCH BJHAHHE KIHMATHUECKHX YCJIOBHH, BCJEICTBHE YEro
B pacnpocTpaHeHHH CJI0S MEeCTHOro croka Ha EBpomeicko#l TeppHTO-
puu Colosa TIPOABAAIOTCS AICHO BBIPa)KEHHbIe YepTHl reorpaduueckoi
3oHaNbHOCTH. Fl3 gaHHBIX, TNpUBENeHHHIX B Tabha. 2.1, BHAHO, YTO
BEJIMYHHA CJOA TTOKA BOJ CKJIOHOBOTO HPOHCXOXKIEHHS Ha PaBHUHHOH
tepputopun  ETC B ofuem 3akKoHOoMepHO yMeHbmaercs oT 200—
250 MM ‘B TyHIpe ‘H ‘Ha ceBepe JecHOH 30HB A0 20—10 MM B I0XKHBIX
CTeNHHIX - pafionax. JlJs pyc/OBHX BOJ HOYBEHHO-TPYHTOBOTO U TPYH-
TOBOTO NPOHCXOXIEHH TaKXKe XapaKTepHHM SfBJAsercs MOoCTeNeHHoe
yMEeHbHIEHHE CJIOSl CTOKa B 'YK&3aHHOM HalpaBJeHHH: NOYBEHHO-IPYH-
TOBHIX BOA oT 200 1o 10 MM H TPYHTOBHX BOX — 0T 150 10 2 MM.

Hecomuenno, uTo yxasaHHasi 3aKOHOMEPHOCTb TeorpadHuecKoH
H3MEHUYHBOCTH ‘BOJ T€HETHYECKHX KaTeropHil MeCTHOTO CTOKAa B OCHOB-
HOM oOINpefensteTCsl 30Ha/IbHBIM H3MEHEHHeM BOJHOro 6ajanca — rono-
BOro KOJIHYECTBA BEINAZAIOMAX aTMOCHEPHBIX OCaNKOB, cmxa n Bemu-
YHHOH MCTapeHus ¢ IOBEPXHOCTH BOAOCGOPOB.

IMpuponnas sonanbHOCTL, OOHApPYXHBAeTCd U B HpOC’I‘paHCTBeHHOM'

H3MEHEHHH THAPOXHMHYECKHX XapaKTCPHUCTHK BOJ MECTHOIO CTOKa,

IA€ TakKXe SABCTBEHHO IPOABJIAETCA HaJUuHe IIIHpOTHOH TMOACHOCTH.

Oﬂ.Ha U3 Haubosee BajKHBIX XapakTepPHUCTHK KauecTBa BOAH — ofniee

cojiep:xaHHe PacTBOPEHHBLIX MHHepPaJbHBIX cosefi (MHHepa/u3anus) —

IJisT BOX BCEX TEHETHYECKHMX KaTeropuil 3aKOHOMEPHO YBEJAHYHBAETCS
C ceBepa Ha T, T. €. B IPOTHBONOJNOXHOM, OTHOCHTEJNHHO Da3MEPOB
BOJHOTO CTOKa, ‘HanpaBJeHHH. Munepa/M3alus CKJIOHOBHX BOXA IO-
C/IeOBATEeNIBHO ‘BO3pacTaeT OT KpafHe. MaJanix 3HaveHn#i (10—
30 Mr/a), xapakTepHbIX AJs Bozrocﬁopos TYHAPH (B JIECOTYHAPH) HO
200—600 Mr/m Ha TEPPUTOPHH CTENHON 30HBL J[lJsi TOUBEHHO-TPYH-
TOBHIX 'BOJ HMEET 'MECTO 30HaJbHOE H3MEeHEHHE MHHepaH3aliu OT
30—60 mr/n (TynxpeBas 3oHa) mo 300—1000 wmr/n (crennasi soHa).
Becsma orwernuso ‘TrposiBaseTCS LIMPOTHASE 30HAJBHOCTh H B M3MEHe-
HUH MWHEDRJWSAUWH BOJL TPYHTOBOTO NPOHCXOXKAeHus — oT 40—
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200 mr/n na somoc6opax cesepa ETC mo 1—4 mr/a Ha Tepputopu!
CTeNHOH 30HB. YKa3aHHasi 3aKOHOMEPHOCTb OOYCJIOBJIEHA, TVIABHH
06pasoM, yMeHbIIEHHEM C ceBepa Ha 0T CTENEHH MPOMBIBAEMOCT
aTMoc()epHBIMH OCafKaMH [OYBEHHO-TPYHTOBOH TOJILH BOAOCEOpO
KOJIMYECTBEHHAS ONEHKAa KOTOpo# Owa paccMoTpeHa Bbuiule. AHan
THYHBIM 06pa3oM H3MEHSIOTCS W HEKOTOpble JAPYrHe XapaKTepUCTHK
XUMHUYECKOTO cOCTaBa BOJAH, B UACTHOCTH, ee XKecTKocTh. B To K¢
BpeMsi yMeHblIeHHe COJepIKaHus B BOAAX Pa3jIMYHOrO NPOHCXOXKIEHH]
OPraHMYeCKHX BELIECTB, CyAsd N[O UBETHOCTH H OKHCISEMOCTH BOJY
NPOHCXOAUT B 06paTHOM HaNpaBJeHHH, T. €. ¢ lora Ha ceBep: Takum
06pa3oM, cOfep KaHHe PacTBOPEBHHIX B BOJE OPraHHYECKHX COEAUHE:
HUH TOHHXKaeTcsl ¢ yMeHbleHHeM cJos aTMOoC(epHHX 0calKoB, Mpo-
MBIBAIOLMX NOYBEHHO-TPYHTOBYIO TOJALLy. - :
Hanuyue mupoOTHOH 30HAJNBHOCTH OTMeYaeTcsi M B OTHOLUEHHH
MOHHOro cocrasa Boj. OJHAKO NPOSBJIEHHE 30HANLHOCTH MOHHOTO CO-
CTaBa HOCHT 6oJjiee CJIOXKHBIH XapakTep, INOCKOJbKY O60JbHIASA YacTh
tTeppuropid ETC oTHOcHTCs K 30HaM H3OLITOYHOTO H JOCTAaTOYHOTO
yBJaXHEHHsT ¥ 3a MHOTOBEKOBOH IepPHOJL XOPOWIO OTMHITA OT JIETKO-
pactBopuMbx cosefi. Ha BogocGopax ceBepa ETC Boanl BceX reHerH:
YeCKHX KaTeropu#l CToKa OT/IMYAIOTCA XOpPOLIO BHIPaXKEHHBIM T'HIAPO-
KapOoHaTHBHIM XapakTepoM. [lo Mepe TPOABHIKEHHS K IOTY IOBHI-
HIaeTcss OTHOCHTENbHOE COJAEpIKAaHHE B HOHHOM coOCTaBe CyJ/b(aTHHX
¥ XJIOPHIHBIX HOHOB, KOTOphie CTaHOBSITCS NpeobJajJaollHMH Ha BOJLO-
c6opax cTemHOH 30HBI (3a MCKJIOYEHHEM CKJIOHOBHIX BOJ, TJe HOHHl
JIETKOPACTBOPHMBIX  COJIeH «KOHKYPHPYIOT» € THADOKapOOHATHHIMH
HOHaMH). : ;
CJaeflyeT OTMETHTb, YTO HaJHYHE 30HAJBHOCTH B T'HIPOX..MHYECKHUX
XapaKTepHCTHKAaX pPEYHBIX BOJX OTMeyajJoch paHee B -paboTax
O. A. AneknHa, KOTOPHIM 6bijia COCTaBJieHa IHAPOXHMHUECKAs KapTa
pek CCCP no naHHBIM aHaqH30B MPO6 BOAB, OTOGPAHHHIX B JIETHHE
nepuoabl. Ilpw 3tom o6o6lLieHHe MaTepHaJoB IPOH3BOIAHJIOCH MAJS
PEYHHIX BOJA cpelHHX H Gosblinx Bomoc6opoB. OCHOBHBIE 3aKOHOMEp-
HOCTH H3MEHEHHS] THAPOXMMHYECKHX XapaKTEPHCTHK MECTHOTO CTOKA
;Eas.imqﬂblx NPHPOAHBIX 30H BIEPBble ObIJIH YCTaHOBJIEHH B pabore
21]. ,
BMmecte ¢ TeM, aHaNM3Hpys KOJIHUECTBEHHbIE JaHHbIE O CTOKE BOJ
Pa3/IHYHOro NPOUCXOXK/IEHHS, MOXKHO BHISIBHTb W BJIHSIHHE Psifia HEKJH-
MaTHYeCKHX (PaKTopoB. o
3nech B nepBylo ouepelb HEOGXOAHMO OTMETHTE BJHUsHHE pefbeda,
KOTOpOe Hepeiko OOYCJOBJIHBAaET H3MEHEHHE CTOKA H 4acTo BHI3bIBaeT
onpeJe/ieHHOe HOBHIIICHHE HJAH NOHUXKEHHE CJIOf CTOKA BOJ PasJHy-
HOTO MpPOHCXOXKJAeHHA. Kak npaBHIO; "XOPOIIO ‘BbIpaXKeHHbIE BO3BHI-
weHHocTH (Banpaiickasi, Cpeanepycckas, JloHeUKH# KpsiXK U Apyrue).
YBEJIHYHBAIOT CJIOH CTOKA CKJOHOBHIX H NOYBEHHO-TPYHTOBHIX BOA Ha
10—30 %, Torza Kak Ha IJIOCKHX HH3MHaX Ha6JI0faeTcs YMeHbLICHHe
croka 3Ttux Boi Ha '10—20 %. Becbma 3aMeTHHIM siBiisieTcs B psifie
cJyyaeB NMPOsiBJEHHE OCOGEHHOCTeHl reoJIorH4eckoro CTPOEHHS, BKJIIO-
yas JIMTOJOTHYECKHH COCTaB MNOYBOTPYHTOB. BausHue HerayGokoro.
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janerannsi KapCTYIOLMXCH TODHBIX TIOPOL (H3BecTHsIKa, rynca) HIu
ecuaHbIX OTJIOXKEHHH Ha KOJIMYECTBEHHbE XapaKTepHCTHKH TeHeTH-
yecKHX KATETODHA MECTHOTO CTOKA NMPOSBJISETCS B PE3KOM YBEIHYEHHU
ol TPYHTOBOA COCTaBJIAIONIEH MECTHOTO CTOKA IPH OJHOBPEMEHHOM
veHbIICHHH CKJIOHOBOrO CTOKa. MOXKHO 3aMETHTB, uTO OTKJOHEHHS
or 30HAJPHEIX XapaKTEPHCTHK CKasbiBAIOTCS B TOH WJH HHOH Mepe u
na XMMHYECKOM cocTaBe BOA. Bwmecte ¢ Tem, 3HauuTesnbHas 3abojo-
4eHHOCTb BONOCOOPOB HJM IUMPOKOE PACNPOCTpaHEHHe B HX MHpefenax
rs3KeJIbIX TJIMHHCTBIX MOPOA NPHUBOAAT K CYLIECTBEHHOMY MpeoGJajia-
Huio TTOBEPXHOCTHO-CKJIOHOBOTO CTOKA 11O CPABHEHHIO ¢ BOLAMH, CTeKa-
JOIIMMHA B PYCJIOBYIO CeTh APYTHMH NyTsiMH. B 3ToM ciydae pycsiosue
BOAB OTJHYAKTCSH TMOBHILIEHHOH IBETHOCTBIO M OKHCISIEMOCTBIO U

MeHblIEH MHHepa/ju3auuen. , . o .

2.5. MpHHUHNBI HODMUPOBAHHS KAYeCTBA BOMLBI -

CBelleHHsT O KauecTBE NPHPOIHHX BOJ, (OPMHUDYIOLiemcs nox
BIHSHHEM €CTECTBEHHBIX M aHTPOIOreHHbX PaKTOPOB, HeOOXoMUMO Yun-
THIBATh NIPH HCIOJIB30BAHMH BOJHBIX OODBEKTOB IJI1 BCEX BHIOB: BOJIO-
MOJb30BAHHS: ITHTHEBOM, KYJbTYPHO-OHITOBOM, PHLIGOXO03SIHCTBEHHOM
TeXHHYeCKOM H T. O. KaXIbfi BHI BOJONOJb30BaHHUA ’Hpell’bﬂBJIHe';
cBoM TpeGOBaHMA K KauecTBY BOAH. B CBsi3H ¢ 3THM 60JIblIoe 3HaueHHe
MMEeT ero HOPMHPOBAHHE, T. €. YCTAHOBJEHHBIE 3HAUEHHS [oKa3aTe-
Jiefl KayecTBa NO BHJaM BOJAONOJIb30OBAHHS. - S S

B Hacrosiee BpeMst pa3paGoTaHel H OQHIHAILHO YTBEPKIEHH Ha
06Ierocy1apcTBEHHOM yPOBHE HOPMAaTHBBI KauyeCTBAa BOAbI JiMIIb [JI5
KyJAbTyPHO-OLITOBOTO, IMTHEBOIO H PHIGOX03SHCTBEHHOTO BOIOMOJIB3IO-
BaHusi. KlMelorca BenoMcTBeHHbie TpeGOBaHHA K KauyeCTBY Boaml /s
OTAEJbHEIX BHAOB TEXHHUECKOrO M CEJbCKOXO3SHCTBEHHOTO BOIOCHAG-
xeHus. IlocraBnen Bompoc 0 HeOOXOAHMOCTH Pas3paboTKH skojoruye-
CKHX W TPHPONOOXPAHHBIX HODMATHBOB, CIOCOGHBIX TIPeIOTBpaTHTDL
Jlerpajaiuio BOAHHX OOBEKTOB KaK 3[0POBOM CPEIBl KH3HH BOLHBLIX
OpraHH3MOB W OINTHMH3HPOGBATH B3aHMOIEHCTBHE NPHDPOLHOH cpexdbl H
4e/I0BEYECKOro 06I1eCTBa. : SRR

[Ipexpe uyem paccMaTpuMBaTh NPHHIMIB HOPMHUDOBAHHS KauecTBa
BOJbl, HEOOXOJAMMO ONPENENHTh CaMO NOHATHE O KAuecTBE BOmH, TNO-
CKOJIbKY OHO HE COBIAJaeT ¢ IOHATHEM O COCTaBe BOLHBIX macc. Ilog
KauecTBOM BOJB MOHHMaeTCs XapaKTePHCTHKa COCTaBA § CBOHCTB
BOAHI, OMpelensionas ee MPUTOAHOCTb IJisi KOHKPETHBIX BHIOB BOJO-
noabzosanus (FOCT 17.1.1.01-77. «HcnoabsoBanue ¥ oxpaua Bsop.
OcHoBHBIE TepMHHH H ONpejeleHHs»). KauecTBo NpHPomumix Bojx
npeAcTaBasieT co60H COBOKYNHOCTb (DH3HMYECKHX, XUMHUYECKHX H 6HO-
JIOTHUeCKHX nokasaTtesell. OHO XapaKTepH3YyeTcsl COCTaBOM i .KoJHue-
CTBOM DACTBOPEHHBIX M B3BELICHHBIX BEIIECTB, COCTABOM H copepika-
HHeM OHOMAcCH THAPOGHOHTOB H MHKDOOPraHH3MOB, Te€MIepatTypoii,
IJIOTHOCTBIO BOABI H APYTHMH (QH3HUECKHMH IHOKasaTeldsMu, CooTBer-
CTBEHHO 3TOMY OUEHKa KauecTBa BOABI MOXKeT IPOM3BOAMThCH HO .(u-
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3HGRCKAM, XHMHYECKHM, GaKTEPUOJIOTHYECKHM H THIAPOGHOTOrHYECKHM
AOKa3aTeNsaM. . :

“HopmupoBaHue KauecTBa NOBEPXHOCTHBIX BOJ B HalleH cTpaHe 6a-:
supyercsi Ha OcHOBax BOJHOTO 3aKOHOAATEJNbCTBA, B YacCTHOCTH, HA!
obmerocyaapcrBeHHnx «[IpaBusax oXpaHbl NOBEPXHOCTHHIX BOJ OT
3arPSI3HEHUS] CTOYHBIMH BOJAMH», LEeNbl0 KOTOPHIX $IBJSIETCS Tpeay-’
npexaeHne 1 yCTPaHeHHe 3arpsi3HEHHS] BOJHEIX OGBEKTOB.

Tloa 3arpsisHeHHeM BOJAHBIX OGBEKTOB NMPHUHATO MOHHMATh NpoLEce
H3MEHEeHHS COCTaBa M CBONACTB NPHPOJHBEIX BOJ B PE3YJbTaTe JesiTe/b-
HOCTH YeJIOBeKa, NPHBOMAIIMA K YXYAIIEHHIO KauyecTBa BOJB JJS
sogonosb3oBanus (FOCT 17403-72). CurenoBaTesbHO, COCTOSHHE
3arpsi3HeHHs HaCTynaeT TOJbKO B TOM CJydae, ecjlH JedcTBHE aHTPO-
noreHHuIX ¢GakTopoB (HampuMep, c6pPOC CTOUHBIX BOJ) l'IpHBOIlPIT K Ha-
PYIIEHHIO HOPM KadecTBa BOJHIL.

HcxonHsle mpeamoceliku Adsf paspabOTKH CaHATapHO-TUTHEHHYE-
CKOT0 HODMHPOBAHHS KauyecTBa BOXB! BKJIOYAIOT CJIeJIYIOHlHe OCHOBHEIE
NPHHUROE ¥ nodoxenns (YepkuHckuil): :

— 'OXpaHa8 BOAHEIX OODBEKTOB NOJIKHA paCCManHBaTbcsi ¢ TOUKH
3PeHHsl COLMAJNbLHOTO 3HAYeHHsi MPOBJIEMBl — CO3/aHUS 6JIaI‘OHpHHT-
HBIX 'yC/TOBUI BOXOMOJ/Ib3OBaHHS B nHTEpecax 3A0pOBBA mojelt n pas-
BHUTHA HAPOEHOTO XO3HCTBa;

-— BPefHOe BIHSHHE CTOYHBIX BOJX 3aBHCHT OT MHOrUX (akTopoB
(ACcXOIHOE COCTOSTHHE BOJHOrO 00'BEKTA, KOJIMIECTBO U COCTAB CTOYHBIX
BOJI, THAPOJIOTHYECKHH PeXXuM oObekTa U T. 1.); -

— H3MEHEHHS B COCTABE U CBOHCTBAX BOABI IOJ| BIMAHHEM aHTPO-
noreHnsx ¢rakTopoB caMu mo cebe ellle He ONpPeLeNsIOT BPeLHOCTH
CTOYHLIX BOJl, -‘€C/IH OHY He OTpaHHuHuBaloT 6e30NacHOE BOIOMNOJb30-
BaHue; '

~- KPHTEPHEM BPEJHOCTH MOCTYNAIOLIMX CTOYHEIX BOJ MOTYT OHITH.
JIHIIL XapaKTep H CTelleHb OrpaHUYeHHs BOJONOJb30BAHNUSA;

~ He MO}eT OHTb €eIHHOr0 KPUTEpPHS BPETHOCTH CTOUHHIX BOL,’
NOCKOJILKY pa3JHUeH XapakTep BOLONOJb30BaHUS,;

— THTrHEHHYECKHM KpHTEepHeM BpEeIHOCTH CTOYHEIX BOJ JOJIKHA
OHTL CTENEeHb OrPaHHYCHHS XO3SHCTBEHHO-NHTBEBOIO H KYJbTYPHO-
6GHITOBOrO- BOAQNONb30BAHHSA, KOTOpass BO3HHKAeT B CBS3U C 3arpssHe-

'HHEM BOJbl, CO3JAIOUIMM ONAacHOCTb JAJs1 3[0POBbSl HaCeJIeHH§ MHJIH
YXYALIEHHE CAHHTAPHBIX YCJIOBHH JKH3HH.

IIpu pelenun NPaKTHYECKHX 3a7aY OXPAHH BONOEMOB OT 3aTPA3-
HEHHST BOSHHKJA HEOOXOAMMOCTh KOHKPETH3HPOBaTh TPEOOBAaHHS K CO-
CTaBY M CBOHCTBAM BOJBI, OTBEUAIOUIHX HHTEpecaM HOpPMaJbHOro 06-
UIeCTBEHHO NOJesHOro ¥ 06e30HacHOro IJisi HaceJeHUs BOAONOJL30BA-
Hus. TlokasaTenyu coctaBa M CBOHCTB BOJBI IIPH 3TOM ONpeessiIH
npexesinl JONMYCTHMOro 3arpsi3HeHHs BOJHOTO OGBeKTa H npno6peTaJm
3HAYCHHS HOPMATHBOB (NMpENeJbHO MNONMYCTHMBIX KOHUEHTP ALK —
ITOK). OueBHpHO, 4TO 3TH HOPMATHBHI JOJIKHEI OBITH PA3JHYHBEL B TOM
Mepe, B Kako# pa3inuHH TpeGoBaHHS K 00€CIeYeHHIO KaXJOro BHAA
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pojononb3oBanusa. Tak, Hanpumep, HOPMATHBH KauectBa BOAH SiB-
JSIIOTCS  THTHEHHYECKHMH, €CJIH OHH HCK/IYaloT He6aaronpHaTHbie
|| ollacHBIE BJIHSHHS Ha 3J0POBbE JIOAEH NPH HCIOJIb30BaHHH BOJOE-
MOB JUISI IUTBEBBIX U KYJbTYPHO-OLITOBLIX LeJeH.

[Ipunuun audp@epeHnMalMd HOPMaTHBOB Obl NMpPH3HAH B IOCTa-
yosaernd CM CCCP xO Mepax mo yHnopsiioyeHHIO HCNOJb3OBAHHS H
ycu/eHHIO OoXpaHbl BOAHbIX pecypcoB CCCP» (1960 r.), B koTOopoM
yKa3aHo:

— HOPMAaTHBBl UHCTOTHl IOBEDPXHOCTHHIX M IOJ3E€MHHX BOJ, MHC-
[10JIb3YEMBIX . JJ151 XO3SIACTBEHHO-NHTBEBBIX M  KYJBTYPHO-GBITOBBIX
Hy2K] HaceseHus, AOJXKHE pazpabateBatbhess M3 CCCP; -

— HODMATHBB YHCTOTHl H DeXHMa pH60X03ﬂHCTBeHHHX BOJOE-
MOB——MHHHCTepCTBOM pei6HOro xossafictea CCCP;

— HOpPMAaTHBBl YHCTOTHl BOJOEMOB, chonbayemon AJist CENbEKOTO
xossicrea — MCX CCCP.

l'arnennyeckde HOPMATHBBL COACPHKAHUS XUMHUYECKHX BELIECTR
B BOJAE JIEXKAaT B OCHOBE COBPEMEHHOro BOJHOI'O 3aKOHOAATE/bCTBA
«OcHoBE BonHOro sakoHogateqbctBa CCCP M colo3HBIX pecnyGiHK»
(1970), mpsAMO yKashBalOT Ha HeOOXOAMMOCTb pelLleHHs BONPOCOB
oXpaHBl BOJOEMOB OT 3arps3HEHHd Ha OCHOBE YCTaHABJHBAEMBIX HOp-
MAaTHBOB KaudyecTBa BOJLI BOJOEMOB.

Oco6oe 3HaueHHe HOPMATHBOB KauecTBa BOJBI B TOM, YTO HaJHYHe
HUPMATHBOB M03BOJISIET DU NPOBEAEHHH U IJIaHHPOBAHHH MEPOIPHS-
THH IO OXpaHe BOJAHBIX PECYpPCOB NPHMEHSTh pacuerHbie MeToiH. OBH
HCXOJAT H3 B3aHMOCBASH HCTOYHHK -3arPS3HEHHS — CQCTOsSIHHE BOJO-
eMa — HHTepechl BOAomOTpebuTeseidl. Baaroaapst pacy teHeiM MeToAaM
' MOHO IpOTHO3HPOBATh COCTOSHHE BOZOEMOB. ITO HaXOAMT OTpaKe-
HHe NpH Pa3pabOTKe CXeM PalHOHAJBHOTO HCIOJb30BAHHS H OXPaHMI
BOJHBIX PECypCOB Pa3/HYHbIX PAHOHOB CTPAHBL

TeopeTnueckoll 0OCHOBOH HayuyHO# paspaboTKu Macuiraba 6esspe,u~
Hoectn (ITAK TOKCHYEeCKHX BEILECTB B BOJAE) SABJSIOTCH JBe GHOJOTH-
JeCKHe 3aKOHOMEPHOCTH:

1) addekr moboro peficTByolmiero (xumuueckoro) Qakropa Npo-
NOPLHOHAJNEH €ro Ccuie (MHTEHCHBHOCTH), YTO KPaTKO Bhipaxaercs
dopmyiioit po3a—>Bpema—>addexr. "

2) GuoJIOrHYecKOe HeHCTBHe JI060r0 (XHMHYECKOro) (axTopa MOA-
YMHSETC TPHHLHNY IIOPOrOBOCTH, HHXKE KOTOPOro He oﬁﬁapyxm-
BAETCsl PeaKLHsi OpraHu3Ma.

B cooTBercTBUM ¢ 3THMH 3aKOHOMEPHOCTSIMH TOJNHKO MaKCHMAJbHO
Hell€ACTBYIOIas 1032 (KOHUEHTPallHs) 3aK/JaJblBaeTcs B OCHOBY: TH-’
THEHHAYECKOr0 HOPMHMPOBAHHS XHMHYECKHX (DAaKTOPOB OKpyKalollen
CpeJibl, B TOM YHCJIe H BOJOEMOB.

Has onpepenennst IAK o6bruno npoaonmca crnenHaJbHEe XpOHHU-
JecKHe CaHHTapHO-TOKCHKOJIOTHYeCKHe HccaenoBanus. HcecienoBaHHe

AOJIXKHO IIPOBOAMTBHCS IO TPeM NPH3HAKaM BPEJHOCTH: OfIecaHHTap-

HOMy (caHHTapHOe COCTOsHHe BOZOeMa), OpraHoJeNTHYeckoMy (cBOH-
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CTBA BOLBI, ONMpejeNseMble HENOCPEICTBEHHO OPraHaMH UYYBCTB 4esio:
BEKa); CaHUTAPHO-TOKCHKOJOTHYECKOMY (3[0pOBbE UeJIOBEKa). |
OGlenpUHATHIH METOAHYECKHH NPHEM COCTOMT B TOM, 4YTO HI[K
BEIlecTBA B BOAOEME YCTaHABIMBAETCS TIO TOMY MPH3HAKY BPE/HOCTH,;
KOTOpBIi XapaKTepHayercs HaHMeHbllIe# MOPOroBofi HJIH MOANOPOro-,
BOH (AJIsl CAHHTAPHO-TOKCHKOJIOTHYECKOTO NPH3HAKa) KOHUEHTPAaIHel.,
Tak Kkak 3TOT NPH3HAK BPEJHOCTH ONpeJe/seT Xapakrep HauboJee
BEPOSITHOTO HEGJaronpHUsITHOrO JeHCTBHS HAHMEHBIIHX KOHHeHTpaHHP%
KaX/0ro BEUIeCTBA, OH NOJYYHJ HA3BaHHE JMMHTHDYIOLICTO NpH3HaKa)
spensoctu (JI[1B). JIIIB ykaseBaer, B KaKOM HalpaB/leHHH Npexne;
BCEro NPOsBHTCS HEG/IaronpHATHOE BINAHHME 3arpASHAIONIEro BEIeCTBa
NpPH HauMeHbIIeH ero KOHIEHTPalHUH. .
[Topasasiioilasi yacTh BpPEeAHBIX BellecTB JHMHTHpYeTCs IO obiies
caHutapuomy u opranosentuyeckomy JI[IB, nostomy cosznaerca sanac
HaJleXXHOCTH B CAHHTAPHO-TOKCHKOJOTHYECKOM OTHOLIEHHH, H60 MNOA-
IOPOroBble KOHLEHTPALUHH 110 TOKCHKOJIOTHYECKOMY NPH3HaKy OyayT,
Kak npasuJo, Buiute, yem y ITJIK no apyrum JIIIB. ; i
Becbma ciioeH BONpOC O THTHEHHYECKOM HOPMHDOBAHUH KaquTBa:
BOJ B YCJOBHSIX OJHOBPEMEHHOr0 (KOMOGHHHPOBAHHOIO) sarpﬂSHeHmé
BOJOEMOB HECKOJIbKHMH BpeAHBIMH BellecTBaMH.
dra 3ajaya peliaeTcss HA OCHOBE CJeIYIOMIHX l'IpHHIIHl'IOB‘ «
— HOPMMpOBaHHe IpH KOMOHHHPOBAHHOM BoO3feficTBHH MoXKer
IPOBOJAUTHCSH TOJABKO AJS TeX BelecTB, JJisl KOTOPBIX yiKe yCTaHOB-»
jgennl csou ITJK; . : R
~— NP HOPMHPOBAHHH CJelyeT HMeTb B BHAY KOMOHHALHH, B Ko-'§
TOPBIX ' KOHUEHTpauuH Kaxjaoro Bemedrsa He npeBmmawpr [TIOIK
(nHaue OHM yKe HeJOMYCTHMBI);

' — YCHJ/IEHHSl BPEJHOTO BJMSHHA MOXKHO OXUAATh OT KOMOGHHHPO-
BaHHOro JeHcTBUS BellecTs, o6/1afaiomux ofuHakoBeim JITIB. Hanpu-
Mep, YyCHJIEHHs 3allaxa BOAbI MOXKHO OMKHAaTb OT BEIeCTB, OTHOCS-
WHXcs K opraHogentuueckomy JII1B; .

~— CTeNeHb COBMECTHOTO BJIMSIHHS BCEX BPEIHHIX BeliecTB He j0J-
JHA MpPEeBBILATh [EHCTBHA KaXXJIOTO H3 BellleCTB B OTAEJNbHOCTH Ha
yposre ux TIIK, nostomy comepxaHue Kaxa0ro us Bpe,ZIHhIX BellleCTB
JOJIZKHO OBITH YMEHBILEHO.

[pu onpenesnenny - cTeleHH yMeHbIIEHHS BPEAHOTO BJIMSHHS OF-
JeJIbHBIX BEIECTB HCXOAHM H3 IIPOCTOr0 CyMMUpPOBAHHUSA:

S, S, S, noS,
U /RS
DK, Tk, o Tk, <M A DK, ’

rae S; u IIDK; — KOHueHTpauHH M NIpele/IbHO-A0NYCTHMHE KOHIEHTPa-
LA COOTBETCTBYIOIIEro BELIeCTBa.

Ta6a. 2.2 naer npexacraB/eHHe O KOHKPeTHHIX 3sHaueHnax ITJIK
JIsl pLiOOXO3AHCTBEHHOTO ¥ CAHHTAPHO-GHITOBOrO  BOAOMOJbL30BAHHUS.
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;- , S S Tabauya 2.2
Conocrapnenne snauennit XY 1K (Mr/n) HeKoTOpHIX
BpeAHLIX BeIECTB nonepxﬂoc'ﬂ.ﬂ,[x BOJ,

HnrpeauesTr I pr60X02 s3ficrpennoro Ias caHnTapHo-
H N0Ka3aTesH BOZONOMb3 OBaHHS : GuToBOrO
’ BOJONOJIb30BaRHs
PacTBopenHull  KuCAOPOA | B suMuuil Nepuon we me- | He menee 4,0
. - Hee 4,0 (6,0‘\ IJs BojgO€-
. MOB ¢ UEHHRIMH mopO-
Zamd PHO), B jernuit me-
pxox — 6,0 ‘
BIlIKnomn ) ‘ 3,0 3,0 (6,0 — pas CnoéTHB-
’ HHX H  pEKpealHoHHHX
LeJelt)
pH - 6,5—8,5 6,5—8,5
AMMonH# coneBo# - 0,5(0.30 N) 2,0
JKeneso Fets : i 0,05 0,5
Kapmuii Cd 0,005 0,001
Ko6anst Co 0,01 o 0,1
Mens Cu 0,001 1,0
Mulbsik As 0,08 0,05
HedrenpoaykTet pacrso- s

PEHHHE, 3MYJAbCHPOBAH- . :

HEle L . i 0,05 ) 0,3
Hurpat-uon - 40,0(9,1 N) 10,0N
Hurpur-non , 0,08 (0,02 N) 1,0
Csunen Pb 0,1 0,03
Denoant » 10,001 . 0,001

T'aasa 3. IPEOBPA3OBAHUE BOA HbIX PECYPCOB
nojn -BJAMAHUEM AHTPONOrEHHBIX ®AKTOPOB

3.1. KauectBennbie H KOJMyecTBeHHbIE H3MEHEHHUS
BOAHBIX PeCypCoOB MOA, BAMSHHEM Xo35ificTBEHHOA NeATeNbHOCTH

B pesyabpTaTe HHTEHCHBHOIO HCNO/B30BaHHS BOAHHX PECYPCOB H3- _
MEHSIeTCS He TOJIbKO KOJIHYECTBO Bolu,;’ an/II‘OllHOI':l AJI TOM WJH HHOH
06/1aCTH  XO3sIACTBEHHON JAeATENbHOCTH, HO M HPOMCXOAHT H3MeHeHHe
COCTaBJISIOMKX BOAHOrO GalaHCa, THipoJorHYecKOro pexHMa BOgHBIX
00beKTOB H, caMoe IJaBHOE, Kauyectpa poxabl. OGBSACHSETCS 3T0 TeM,
YTO GOJIBUIHHCTBO PEK H 03ep SABJISTCH OZHOBPEMEHHO HCTOUHHKAMH
BOJNOCHAOXKEHHST H HpHEeMHHKaMH X035icTBEHHO-OBITOBHIX, TNPOMBIUIJIEH-
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HBIX ¥ CEJbCKOXO3SIHCTBEHHBIX CTOKOB, ODTO NpHBEJO K ToMy, 4TO
B HaubGojee OOXKHUTHIX pailioHaX 3€MHOro llapa B HacTosllee BpeMs
He 0CTaJoch CKOJNbKO-HUOYAb KPYNHBIX PEYHHIX CHCTEM C CHAPOJIOTHYE-
CKHUM peKHMOM H XHMHYECKHM COCTABOM, HE HADYUIEHHHIM B TOH HJH
HHOH cTeNeHH X039HCTBEHHOH AeATEJbHOCTRIO.

OCHOBHBIMH BHAAMH XO3SHCTBEHHOH [eATEJbHOCTH, OKAasLIBalo-
LIMMH. HauGoJibliee BJIHSIHHE Ha KayecTBeHHbIe W KOJHYECTBEHHble H3-
MEHEHHS BOJHHIX PECYPCOB, SBJASIOTCS BOAONOTPeOJEHHE Ha IPOMBILI-
JIeHHBIE W KOMMYHaJbHble HYXABI, cOpPOCH. B BOZOEMBl OTPabOTaHHBIX
CTOYHHIX BOJI, mepebpocka cToKa, ypOaHH3aUHs, CO3JaHHe BOMOXpaHH-
JHULI, opolleHHe X OOBOJHEHHe 3acyIJHBBIX 3€Melb, OCYLIeHHEe, arpo-
JIECOMEJIMOpATHBHEIE MePONpHATHs U T. . I[Ipu 3TOM Ha KaXa0M BOJO- -
c6ope 0 HOBPEMEHHO AEHCTBYIOT MHOT'HE H3 NEPEUHCHEHHBIX (PAKTOPOB.
B cBsis ¢ 3THM IPU BOMOXO3AHCTBEHHOM INIAHHPOBAHHH H PEryJHpo-
BAHHM KauecTBa BOJBl OKa3blBaeTCs HEOOXOAMMBIM YYMTHIBATH BJIHS-
HHe KaxJ0ro u3 3TuX (akTopoB B OTAEJBHOCTH H Beex BmecTe. B mpo-
Iecce paccMOTpeHHs Kaxjaoro ¢akropa OyAeM BBHIAENATH ABa BO--
npoca: H3MEHeHHe THADPOJOTHYECKOrO0 pexHMa H ofbeMa CcToKa H
KayecTBeHHble H3MeHeHHs1 BOAHBIX pecypcoB. I[lox kauecTBOM BOREE
NOHUMAIT ee CBOHCTBA M XHMHUECKHH COCTaB B €CTECTBEHHOM BOLHOM
00bEKTe, YAOBJETBOPSAIOIINE NOTPEGHOCTAM OIpeldeJeHHBIX BOJOMOJb-
3oBateJiei. B pesyabTaTe aHTPONOTE€HHOTO BO3AEHCTBHS HNPOHCXOAHT
3arpsisHeHHe NPUPOJAHBIX BOJ, T. €, H3MeHEeHHe HX COCTaBa M CBOHCTB,
NpHBOJsIee K YXY/IIIEHHIO KadyecTBa BOAHl, B pe3yJbTaTe Yero OHa'
CTAHOBHUTCS YaCTHYHO HJH IIOJHOCTBIO HENPHIOJHOW MJi BOZONOJE30-
BaHus. ' ,

Ilpu 3arpsisHeHHH NPHPOJHLIX BOJX IPOHCXOAHT H3MeHeHHe (H3HYe-
CKHX CBOHCTB (IpO3payHOCTb, OKPackKa, 3amax) M XHMHYECKOro Co-
CTaBa BOJLI (M3MEHEHHe COJepiKaHHSl PAaCTBOPDEHHHIX BEUIECTB H IOAB-
JIEHMe B HX COCTaBe BpEJHBHIX BellleCTB),- COKpallleHHe colLepKaHHs.
PacTBOPEHHOIO KMCJIOPOJA, NosABJAEHHe HOBHIX 6aKkTepHH (B TOM uHc/Ie
H 60JIe3HETBOPHHIX), H3MEHeHHe TeMIepaTypH. BoAnl H T. . CrTemneHb
3arps3HEHHs] BOJHBIX HCTOYHHKOB Olpelessiercss KOHLEHTpalueH
B BOJe BpeAHLIX NpHMecell H OLeHHBaeTcs TPeOOBAaHHSIMH Da3JHYHBIX
oTpacJieil HapoOAHOTO X03sHCTBa.

3.1.1. Uamenenne kauecTea HOAH B BOMOTOKAX B BOAOEMAX
NOJ, BJAHSHHEM NPOMBIIIJEHHOCTH

B BoaHOM XO03SHCTBE CTpaHBI NPOMBILIEHHOCTD. SIBJASIETCS. OXHHM
U3 KpynHeHiinx norpebuteneit Bogel. OcOGEHHOCTBIO HCIOJbL30BAHHSA
BOIL B NPOMBILIIEHHOCTH $BJSeTCS TO, YTO NOA2BJSOULAs8 YacTh ee
THocJ/ie * MCHOJMb30BAHHS B IIpollecce - MPOHSBOACTBA BO3Bpallaercs
B peKH M o3epa B BHJe CTQUHHIX BOJA. De3BosBpaTHOe BoAOHOTpelJie-
HHe cOoCTaB/ifieT HE3HAUHTENbHYI0 4YacTh OT Bojosabopa (5—10 %)
H.He MOXKET CYLIECTBEHHO CKa3aTbCsl Ha KOJHYECTBEHHOM H3MEHEeHHH
BOZHEIX ' PeCypcOB KPYNHBIX paHoHOB. KaHuecTBO ke BOJbl B BOAHOM
HUCTOUHHKE MOJ BJHAHHEM NPOMBIUIIECHHHX CTOKOB MEHfETCH OueHb
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CyLIECTBEHHO, T, €. cOPOC OTpaboTaHHbIX CTOYHLIX BOJ NPHBOJUT K 3@-
rps3HEHUI0. BOLOEMOB.

Ko/inuecTBO. H COCTaB: 3arPA3HAIONIMX BeLeCTB B NPOMBILLICHHBIX
CTOUHBIX BOXAX 3aBHCAT OT BH[a NPOHABOJCTBA, HCXOJHOIO CHIphS,.
pas/MUHBIX /1062BOYHBIX POAYKTOB, YYaCTBYIOUWHAX B TEXHOJIOrHYECKHX
nponeccax. Kpome TOro, cocras- CTOYHHX BOJ 3aBHCHT OT NPHHATOH
Ha JAAHHOM INDOH3BOACTRBE. TEXHOJOTHE, OT BHI2 H COBepPIICHCTBA
NIpOM3BOJICTBEHHOM annapaTyphl K T. A. COCTAB CTQYHHIX BOJ, NPOMBIL-
JIeHHOETH OYeHb MHOroo6paseH H. Jaxe AJis OJHOFO H TOFO 3Ke MpOH3-
BOJACTBA KoJieGJeTcsl. B- BechMa IIHPOKHX. npefenax. C nosBiaeHHEM
HOBHIX OTpacJeil NIPOMBILIJIEHHOCTH (HehTeXHMHYECKON, OpraHnuecKoro
cHHTE3a H T. 1.), C POCTOM HCHOJb30BaHHS HOBHEX XHMHYECKHX. COEJH-
HeHHH MPOHCXOMHT JaJibHefilllee yBeJiHYEHHE KOJIHMYECTB&- IPOMBILIIEH-
HBIX CTOUHHEIX BOZX H YCJOMHEHHE HX COCTaBa. ‘ IR

B 3aBUCHMOCTH OT BHJa BHINYCKAe€MOH NPOAYKUHH YlleJbHOEe BOJO-
norpebieHHe (Ha eJHHHNY NPOAYKLUHH) MOXKET. H3MEHAThCS OT He-
CKOJIbKHX e[MHHI, [0 HECKOJbKHX THCAY Ky6GHuecknx MerTpoB. (TaGu.
3.1).

Tabauya 3.1
Yieasnoe BoLOIOTPEGNEHIE B HEKOTOPBIX OTPACHAX
apoMEILACHHOCTH [9] )
‘Buax apoAyKUHH Paqun BOAH, M3/T

Yrons k 35
Hegts (mepepaGorra) 3050
Crann ) 50—150
Yyryn ' 150—200°
Bymara 200—400
Xumuueckue yROOPeHHS , -~ 300—-600.
XnomiaTo6yMaxHie TKa#d \ 300-—1000:

" CHHTeTHYECKOe BOJIOKHO . 2500--5000°

Han6onee HHTEHCHRHO 3arpfsHAiOT MOBEPXHOCTHBIE BONH Takue
OTpac/H NPOMHIILIEHHOCTH, KaK MeTaJJypruyecKas, XHMHYecKas, Lej-
Jon03H0-6yMaxkHas, HebrenepepabaTnpaiolias. QCHOBHHIMEH 3arpsa-
HAIOWMMH BELIECTBAMH B CTOYHHX BOAAX 3THX OTPacjed NPOMHIIJIEH-
HOCTH SIBASHOTCH He(Tb, (PEHO/H, HBETHHE METAJWIH, CJOXKHbE XHMH-
YeckHe coenuHeHHs. [lo peayibraTam HaGJaIOfeHHIl, BHITOJHEHHEIX
B- nocjeaude roas 'MC, noBepxHOCTHBie. BOJH. CTPAHBL OKa3aJHCh
3arpsisHeHHHMH HedTenpoaykTaMu: B- 80 % Beex. ciayuaes. Haﬁ.molxenxn
tdenonamu: B-60 %, TaxensiMu MeTadnamu B 50 9.

Hedth u HedTenpoayKTH HEe SBIASIOTCS ecmcmeﬂubmu KOMIIOHeH-
TaM# COCTaBa BOAHL PEK H BOJQEMQR; NOITOMY. HX NOABAECHHE B- BOLHBX
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o6bekTax MOKHO pPacCMATpUBATh Kak 3arpsisHeHue. Hajuuue B BOAE
He(PTENPOAYKTOB OTPAXKAETC HA PA3BHTHH HKPBl ¥ MajbKoB pHIO,

Ha YMCIEHHOCTH H BHJOBOM COCTaBE KOPMOBBIX DECypCcoB DEK, Kaye:!
_CTB& M NPUTOAHOCTH B MUY NPOMBICIOBOH pHOL.  O6pasoBanue
IVICHKH " Ha IOBEPXHOCTH BOJABI IPENSITCTBYET -IIPOLEeccY peaspaliH,
YTO CHHXKaeT CaMOOYHILAIIIHE CNOCOOHOCTH BOAOEMOB. buoxumuue-
CKOE passiokeHHe HeQTeNpOAYKTOB B NOBEPXHOCTHHIX BOJAX MpoTe-
KaeT oyeHb MeMJIeHHO. CKOPOCTh GHOXHMHUYECKOrO OKHCJIEHHS 3aBHCHT
OT MHOTHX (aKTOpOB: TeMIeparyphl BOAB, HaJHYHA B BOLAE KHCJO-
pofa M OHOIeHHBIX BEIeCTB, XHMHUECKOro COCTaBa, cOpachiBaeMHbIX
HeTenpoAYKTOB, HAaJHYUs B BOJ€ BbICIIEH - pACTUTEJBHOCTH M T. M.

Oxnnako paxe mpH 6naronpnﬂmmx YC/IOBUSIX DPAa3JoKEHHE B3BEIIEH-
HOi H PacTBODEHHOH B BojJe He(TH (pacmaj e€ H yJlajeHHe H3 BOJO-
eMa) NPOHCXOAHUT He ObicTpee ueM 3a-100—150 pHel.

3arpsaHeHHe IIOBEDPXHOCTHBIX BOJA -(peHoNaMH (OGBIYHO HMEIOT
B BHJYy OAHOATOMHBIe JeTyuue (eHOJbl, sBJASOUHECd HauboJiee TOK-
CHYHBIME B 3TOH IpyIHIe COeXHHEHHH) NPUBOAHT K HapyLIeHHIO 6HO-
JIOTHYECKHX IPOIEeCCOB, MPOTEKAMOUIMX B BOAHBIX OGBeKTax. TOKCHY-
HOCTb. ()eHOJNBHBIX CTOYHBIX BOJA YBe/JIMYHBAETCS 32 CYUET NPHCYTCTBHA
B HHX CepOBOAOPOAA, HaTa/MHA, LUHAHUCTHX coeiuHennit. Ilpu co-
HepXKaHMH B TakuX Boaax 0,02—0,03 Mr/a ¢deHosa HPOMCXOMUT MOJ-
Has -noTepsl BKYCOBHX H-TOBapHBIX KauecTB phIOHL Bpennoie ke cBOM-
cTBa (HEHOJOB AJsl -BOAHBIX OaKTepuil HPOSBJSAIOTCA HPH KOHUEHTpa-
UHSAX, IPUOAU3ATEJbHO B 10 pas MEHbUINX, yeM AJs Phib.

B pesysbpTaTe paGoThl XHMHYECKHX NPEANPUITHH B BOLOEMEI nona-
Aaer GoJbLIOE KOJHYECTBO Pa3HOOOPa3HBIX IO COCTaBY M CBOHCTBAM
OPraHHYecKHX COCAMHEHHN, B TOM WHCJE paHee:He CyUleCTBOBABIINX
B mpupoje. YacTh 3THX BeleCcTB HCKJIOUHTENbHO aKTHBHAa B O6HOJIO-
THYECKOM OTHONIEHMH, C TPYAOM MOJJaeTcs GHOJIOTHYECKOH OYHCTKe,
HeficTBHIO (DH3MUECKAX PeareHTOB, T. €. TaKHe BellecTBa TPYAHOYAa-
JUMBL 43 cTOKOB. ‘Cpenu HuX 0c0o60e MEeCTO 3aHUMAIT CHHTETHYECKHE
MOIOILHE CPEeACTBA — JeTEPreHThl, IPOH3BOJLCTBO KOTOPHIX HHTEHCHBHO
pasBuBaeTcs BO Bcex cTpaHax. [lo McclenoBaHHAM, BBIIOJHEHHBIM
B CHIA, ycraHOB/IEHO, YTO NpUMEHEHHEe NETEPreHTOB 3HAUHTENBHO '
yBeqnuuio copepxkanue docharos B pekax CIIIA, a aro mpuseso
K MHTEHCHBHOMY Da3BHTHIO B HHX BOJHOH DacCTHTEJLHOCTH, K IBeTe-
HHIO DeK M BOJAOEMOB, K HCTOLIEHHIO KHCJI0pOoJa B BOAHOH Mmacce. [ipy-
rofl OTPHLATENBHON UepPTOH HETEPTeHTOB SIBJSETCH TO, YTO OHM Upe3-
BHIYAHHO 3aTPYAHAIOT PaboTy KaHA/JIM3aLHOHHBIX: COOPYKEHHH, 3aMej-
JIAS1 IPOLECCH Koarynﬁunn an HO}II‘OTOBKE BOJH Ha BOILOHpOBO,ZIHbIX
CTaHIUsX.

BecbMa HeGaaronpusitHoe BO3eHCTBHE HA PEKH U BOJLOEMbI oxasbl-
BAalOT CTOYHHIE BOABIL, COJAEpIKAllHe 3HAUUTENbHOE KOJHYECTBO LHHKA
u menu. ColepxkaHHe UHHKA H MEAM B He3arpsi3HEHHBIX BOJAaX HeBe-
JIUKO H 3aBHCHT OT (H3HKO-reorpaduyeckux ycJoBUH (OpPMHPOBAHHS
XMMHYECKOTO cOCTaBa BOJBI, CE30HHBIX KoJe6GaHu#l TeMIepaTyphl H THA-

- poJiornyeckoro pexuma pexu. Cojgep:xaHHe MelH B NPHPOAHBIX BOAAX
coctapJjsier or 1 go 10 mkr/a, a nuHka — ot 1 xo 30 mkr/a. YBenuye-

42



jiie KOHIEHTPAUUH 3THX BelleCTB B BOJAaX PEKH MJM BojoeMa NpPHBO-
AHT K 3aMeJJIEHHIO NPOLECCOB CaMOOYHILEHHS] BORBI OT OpPraHHYECKHX
coe/]lMHEHHH, K yrHeTeHHIO OHOJIOTHUECKOH XHU3HH B BojoeMe. Ilosoxe-
Hie ycyryOasiercs TeM, 4To Melb M LHHK He yAaJsoTcs IOJHOCTBIO H3
BOAOEMA, a MEHSIOTCs JIHIIb GOPMBI H CKOPOCTh HX MHIPAanuH. TakuM
o6pasoM, npu c6poce CTOYHBIX BOJ, COAEPIKALIMX 3TH THAKENHE Me-
TaJlJIbl, CJEAyeT PACCYHTHIBATh Ha CHHXKEHHE HX KOHIEHTpPaUHH TOJbKO
3a cueT pasbaBJjieHHs.

OcoObIM BHAOM NPOMBIILIJIEHHOIO 3an${3H€HHﬁ BOJLOEMOB SIBJIAETCS
TeNJIOBOe 3arpsisHeHune, O0O0YCJOBJIEHHOE BHIIIYCKOM TemJakIX BOJ OT
pa3/HUHBIX SHEPreTHUeCKHX yCTaHOBOK. OrpoMHOe KOJHYECTBO TemJa,
focTynamwuiee ¢ HarpeThIMH COPOCHBIMH BOJAaMH B DEKH, O3epa H Hc-
KyCCTBEHHbIE BOJOXPAHHIHINA, OKA3bIBAET CYLIECTBEHHOE BIHAHHE Ha
TepMHYECKHH H GHOJIOTHYECKHH PeXXHM BOJOEMOB.

Habaonenus,, npoBojuBiINecs B 30HE BO3ACHCTBHS TENJbIX BOZ,
[0Ka3aJjH, YTO HOBHINIEHHEe TeMIepaTyphl BOJbI NPHBOJHUT K Hapylle-
HHIO YCJIOBHH HepecTa phIG, K THONH 300MIAHKTOHA IPH IPOXOXKIe-
HHH Yepe3 KOHAEHcATOPHl TYPOHH, K MOBHLILIEHHIO 3aPaXKEHHOCTH DHIO
TENJIONOOUBEIME BHAAMH HapasuToB U T. A. VIHTEHCHBHOCTb BJIHSAHHSA
TEIJIOBOTO 3arpsi3HEHHsI 3aBHCHT OT TeMIepaTypel HAarpeBaHHs BOJIHL.
[Jasi JeTHero mNepHOJAa YCTaHOBJEHAa XapakTepHasi IOCJeI0BaTe/b-
HOCTb = BO3ZeHCTBHSI NOBHIIEHHHX TeMIlepaTyp BOXB .Ha OHOLEHO3
03ep H HCKYCCTBEHHBIX BOJOEMOB:

npu Temneparype g0 26° He HabaiogaeTcsi BpeAHOro BO3AEHCTBHS;

B mpefeiax Temmeparypu 26—30° HacTymaer COCTOSIHHE yrHeTe-
HHS XKH3HEeLesITeJbHOCTH PHO;

cBeiie 30° HabaiopaeTcss BpeAHOe BO3ZIEACTBHE Ha 6HOLIEHO3;

npu Temmeparype 34—36° BO3HHKAIOT JIeTaJbHBE YCJAOBHA I
pH6 U HEKOTOPHIX BHAOB APYTHX OPraHH3MOB.

Cospanne pas/MyYHBIX OXJAJHTEJNbHBHIX YCTPOACTB ANl COPOCHBIX
BOJ TEMJIOBBIX 3JEKTPOCTAHLHI NIPH OTPOMHOM pacxoje 3THX BOJ HpH-
BOJMAT K 3HAYUTENbHOMY YAOPOXKAHHIO CTPOHUTENBCTBA H SKCIIyaTaLHH
NOoC/HeAHUX. B CBA3H ¢ 5THM H3YyUeHHI© BJHSHHS TeNJICBOro 3arpssHe-
HHf yAeJsieTcsl B MocJefHee BpeMs 6oJbLIOe BHHMaHHE.

3.1.2. Hamenenne kauecTBa BOAbI MOJ BiusiHKEM cGpoca KOMMYHaJIbHO-
GLITOBBIX CTOYHBLIX BOJ, .

KoMMyHa/IbHO-GEITOBBE ~ CTOUHHE BOAW COCTABJAIOT NPHMEPHO
20 % Bcero oGbeMa CTOKOB, IOCTYHAMOIHUX B NOBEPXHOCTHEE BOAOEMEL
(70—80 9% npuxoauTCs Ha OO NPOMHULIEHHBIX CTOYHHX BOJ).
Onnako eci# 0GbeMB NPOMBILIJIEHHBIX CTOKOB M KOJHYECTBO 3arps3-
HSIIOLIMX BeIeCTB B HHX MOTYT OHIThb YMEHbLIEHH {32 CUeT BHEJApEeHHs
060pOTHOTO BOXOCHAGXKEHHS, H3MEHEHHs TEXHOJIOTHH NPOH3BOACTBA
HT. A.), TO LJSI XO35HCTBEHHO-OBITOBHX CTOKOB XapakKTepHO IOCTOSH-
HOe HapacTaHue HX o0beMa, 06yCJOBJIEHHOE POCTOM UYHCJIEHHOCTH Ha-
CeJleHHs, yBe/JIHYEHHEM BOJONOTPEO/EeHHS, YJAyYIIeHHEeM - CAHHTAPHO-
THTHEHHYECKHX YCJIOBHH JKH3HH B COBPEMEHHLIX IOpPOJaX H Hace/eH-
HHIX NYHKTaXx. ' =
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HopMar  X03s#iCTBEHHO-TUTHEBOrO  BOAONOTPEGJEHUS]  3aBHCAT
npexgae Bcero OTf GJaroycTpodcTBa KMJIOro (oHZA HAaceNeHHOro
NYHKTa, a TaKXe OT KJIMMaTHUYECKHX YCJOBHH. 3aBHCHMOCTH HOPM BOJO-
norpeGiieRHsT OT cTelmeHH OjaroycTpofictBa 3JaHHH XapaKTepH-
3yercs JaHHBIMM Ta6J. 3.2.

Tabauya 3.2

Hopmbi BoponoTpeGiieHHs B 3aBUCUMOCTH OT CTENEHH
6naroycrpoiicTsa 3gaHui

Crenens GaroycTpoficTsa 3AaHuit Hopua BORO“OTHI’/‘fy{}eH”” Ha 1 wer,
Bes BogonpoBoja ¥ KaHaJu3alHH 30—350
Boponposoa, kaHanu3auus, 6e3 BaHH - 125—150
Bogxonposox, KaHamH3auHs, BaHHH :
C ra3oBHIMH KOJIOHKaMH 180—230
BozonpoBos, KaHaiM3auus H UEHT- .
pansHOE ropsvee BOLOCHAOKEHHE 275—400

it KosmuecTBa 3arpsSHSOUIMX BELLeCTB B XO3sHCTBEHHO-OBITO-
BHIX CTOKaxXx XapaKTepHa OTHOCHTeJbHAas CTabU/IBHOCTL (00DbeM 3a-
IPA3HEHHH, NPUXOAALIUXCA Ha OLHOrO KUTEJf), HOo3BoJsAloLlasd pac-
CUMTHIBATL OGBEMH COpachiBA€MEIX 3arpsA3HEHHH B 3aBHCHMOCTH OT
pasMepa ropoAcKHX HoceJieHHH ¥ ypPOBHA KOMGOPTHOCTH KHJHLL.
Cpennue HOPMBI 3arpsisHEHHs NPHBEJIEHB! B TabJ. 3.3.

Tabauya 3.3

CocTaB M KOJIHUECTBO 3AarpsI3HEHHiI GBHITOBBLIX CTOYHLIX BOJ
Ha OAHOro XHTeJjsd B CYTKH

HaumeHoBaHKe HHIPEIUEHTOB Koggq?cg{sg’rg:g)ﬂrs}gxinﬁ
BagellleHHHE BeLIECTBa . 65
BIIKs B ocBeT/IeHHOA XKHAKOCTH ) 35
BIIKpone B OCBeTNEHHOR XHAKOCTH - 40
Asor ammonufinsix coneir (N) 8
@ocharu (P205) : 3,3
Xaopnnm 9
- OxzncnseMocts. (no Ky6emo) ‘ 5—7

Mprameuanue BIIK;— Guoxumuueckoe norpebiicHue KUCAOPOAA B TeueHue
naru . cyrok, Mr: Og/ur; BIIKonu -~ HOMHOE GHOXHMHYIECKOe mnoTpelieHne KHcioposa
MrOy/a. :
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CraGHIBHOCTb COCTAaBa KOMMYHAJ/bHHIX CTOKOB MO3BOJSIET NPOTHO-
3MpOBaTh KAaueCTBO BOJAB B BOJONPHEMHHMKE B 3aBHCHMOCTH OT €ro
BOJHOCTH, THIPOJOIHYECKOro pexuMa (ONpele’siomux ero crocod-

HOCTb K CaMOOUMILEHHIO) M OT KoJjuye
MBIX UHCJIEHHOCTBIO HaceJeHHs).

cTBa 3arpsisHeHuit (ompepedsie-

ITpuMepom pacuera kayecTBa BoAbl B peke N0 BIlKponn siBASIETCH
3aBHCHUMOCTb, ltosnyuennass H. A. IlpaBoumiMHCKHM, nossoasiomias Ha-

xomuth cofepxanne BIIKpoq MO pacxony
BOJLBI PEKH W UHCJEHHOCTH TOPOJCKOro Hace-
nenus (puc. 3.1). .

TIpuBenenHast 3aBHCHMOCTD IIOKA3LIBAET,
yro B ropoge ¢ Hacesenvem 300 ThiC. ued.
tpefyeMoe 10 CAHHTAapHBIM IIPaBHJaM
kauectBO BOJAB (M0 BIIKjomw=6 r1/M?)
MOXeT OHTh oOfecleyeHO yxKe INpH pac-
xoje pekH, paBHoM 5 m3/c. OnHako B Ha-

cTQALlee BpeMs Jaxe HAa OUCHb KPYNHBIX

peKkax HHKe OOJNBIIMX TOPOJOB HabMIOAA-
ercss WHTEHCHBHOE 3arpsi3HEeHHe, UTO 06b-
SICHSIETCS  OCOOBIMM  CBOHCTBAMH  OBITO-
BBIX CTOKOB — HAaJIHYHEM B HHX OOJBIIOTO
KOJMYecTBa pas3jHuHBIX OGakTepu#l (rjas-
HBIM 06pa30M KHIUEYHEIX). DEITOBHIE CTOKH

60K g, 2/
14

* Puc. 3.1. 3aBucumocTh Kaue-

cTBa  pewHofi moge (1O
BI1Knoan B npenenax ropok-
CKOH 4YepTH .OT pPacxoja.BaAH
B pEKe M YHCJEHHOCTH TOPOA-
ckoro Hacenenus: I, 2, 8, 4,

5, 6 — 10, 100, 200, 300, 500.
700 THIC. UeNIOBEK COOEBETCT-
Benno; 7— 1 .Mz, -HeJOREK.

npuBJekaloT K ceGe ocofoe BHUMaHHE
B CHJY CBOHX OAKTepHaJbHEIX CBOHCTB,
OHH MOTYT SIBHTbCSI NPHYMHOU BO3HUKHOBE-
HUS HHOEKUUOHHHX 3a60/eBaHui,

Eme B apeBHOCTH Obla yCT2aHOBJEHA POJb BOABI B Nepefaye HH-
dbexunonnnix 3aboseBanui, a nocie pabor ITactrepa m Koxa okoHUa-
TeNbHO ONpeleausach poJb BOAHOro (akropa B pacHpocTpaHEHHH
HEKOTOPHIX G0JIe3HeTBOPHBIX GakTepuii. M ceromusi CIHCOK MHKpOOOB
H HHGpeKUHH, pacIpoCTPaHAEeMbIX BOAHLIM NMyTeM, OY€Hb INHPOK: AH3EH-
Tepusi, 6poIIHOA THd, XoJepa, TyJdspeMus U T. A. Boaemigm aocTHKe-
HHEM COBPEMEHHOH HayKHM M TEXHHKH fBJSIETCH TO, YTO HECMOTPs .HA
IIOCTOSIHHBIH POCT YHCJIEHHOCTH TOPOACKOTO HACENEHHS B pe3yJbTare
OpPraHHM3ald KOHTPOJS 3a KauyecTBOM BOJbI, COBEPUICHCTBOBAHHUS
METO/OB OUHCTKH BOJ, HCHOJb3yEMBIX JJIS MHTHEBOrO BOJOCHAOKEHNS,
B DasBHTHIX CTpaHax 0O6eCNeYynBaIOT OXpPaHy 3MO0POBbA COBPEMEHHOIO
ropoxKaHHHa.

B nacrosiuiee BpeMs H3yyaioTcs YCJAOBHsS CYLIECTBOBaHus OakTe-
pHANbHBIX 3arpA3HEHHH B COYETAHUH C XHMHUYECKHMH, paspabaThi-
BAIOTCSl HOBHIE M COBEPIIEHCTBYIOTCSA CYHIECTBYIOLIME METOIH OYHMCTKH
CTOKOB, OTBICKHBAIOTCSi NYTH COKpalleHHsi cOpoca OLITOBBIX CTOKOB
B BOJOEMH (HampuMep, IyTeM HCHNOJb3OBaHUS MX B KauecTse ynobpe-
HH} Ha 3eMJjejesabueckKux nonasx opomenus (3I10) u 1. A.), yro AOH-
KHO MPHUBECTH K COKpalleHHio OakTepHa/JbHOrO 3arpsisBHeHHs BOJO-
€MOB. ,
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TTpuMepOM KOMIUIEKCHOTO HAayYHOTO TMOAXONa K pELIeHUI0 3TOH
npo6aeMHl SBJSIETCS NOCTOSIHHOE YaydlleHHe KauecTBa BOAbl B p. Mo-
ckBe. B Hacrosiiiee BpeMsi rofoBoi 00beM CTOYHHIX BOJ C TEPPUTOPHH
Mocksn coctaBaser 1 km® (u3 uHux 40 % npomuunensee u 60 %
GLTOBEE CTOKH). Bce cTOUHBIE BOABI NMPOXOAST MEXaHHYECKYI0 M OHO-
JIOTHYECKYIO0 OYHMCTKY, JOOYHCTKY H 06e3saparkuBaHue, uTO MO3BOJSAET
cuusuth, Hanpumep, BITK ¢ 200—300 (B crounnlx Bojax) ao 10—
12 mr Oy/n (mepen ux c6pocom B p. MockBy. Hecmorpss Ha To 4TO
06'beM CTOYHBIX BOJ COCTaBJsieT MOJIOBHHY CTOKa PEKH, KauecTBO BOAHI
B p. MockBe yIOBJIETBOPHTE/bHOE.

3.1.3. MaMeHenHe BOXHBIX PecypcoB NOA BAHSAHHEM ypOaHH3aUHH

IMon yp6aHusauuedl NOHMMaIOT MPOLECC KOHIEHTPAIHH -HACEJEHHS
B ropoiax M IIHPOKOE paclpocTpaHEHHE TOPOACKOro obpasa MKH3HH.
IMpouecec yp6aHH3aLMH TeCHO CBSi3aH C POCTOM YHCJEHHOCTH HaceJe-
HHS ¥ Hay4YHO-TeXHHYECKOH peBOJIOLMEH, TPOUCXOASLIEH B COBPEMEH-
HoMm Mupe. VIHTEHCHBHOCTBL 3TOro npolecca pesko YCHJIHJIach BO BTO-
po#t mosouHe XX Beka. Hauunas ¢ 1950 r. TeMnbl pocTa ropojckKoro
HaceJeHHsl OTEePeXaloT TeMIIBl pocTa CeJNbCKOro HaceJeHusl. Tak, ecian
B 1960 r. mpu o6wed YHCIEHHOCTH .HacejeHHss 3eMJH IOopsiKa
3 MJIpA. 4eNOBEK FOPOJACKHE H CEeJbCKHE JKHTEJH [EJH/HCh NPHMEPHO
B nponopuuH 1:2, To kK 2000 r. Gosbinast yacTh HaceseHHs 3eMau Oy-
IeT MpOXKHBATh B FOPOAAX. 7

KoHUeHTpaluus HaceseHHs, NPOMBIJIEHHOCTH, CTPOHTENbCTBA Ha
OorpaHWUeHHBIX IVIOMaAAX (B Pa3BHTHIX CTpaHaX IIOULAAH, 3aHATHE
ropogaMH H TOCEJKaMH TOPONCKOTO THIIA, COCTABJIAT A0 5 % mio-
IUAJH 3THX CTPaH) NMPUBOAHUT K H3MEHEHHIO BCEX OCHOBHBIX 3JIEeMEHTOB
NPUPOJAHON CPefbl: BO3AYLIHOro GaccefiHa, NMOYBEHHOTO M PacTHTENb-
HOTO MOKPOBA, I'PYHTOBHIX M MOBEPXHOCTHHIX BoA. Mu 6yneM paccmat-
pHBATh TOJBKO H3MEHEHHS BOJHHIX PECypcoB Ha yp6aHH3HPOBaHHOMH
Tepputopyu. IIpH 3TOM cleXyeT BHIAETHTb 1Ba OCHOBHEIX BOTpPOCA:
NOJA BJAMSHHEM KaKHX (aKTOPOB M KaK H3MEHSIeTCS KayecTBO HOBepX-
HOCTHBIX BOJ M KAaKHM 06pasoM H3MEHsieTCsi BOAHBIH GaslaHc H BOA-
HBIl peXHM peK (T. e. pacCMOTPeTb KaueCTBEHHbIE H KOJHYeCTBEHHHIE
HA3MEeHEeHHs BOAHBIX PecypcoB NOJ BJHSHHeM ypOaHusauuu)?

Vismenenne KauecTBa NPHPOJHHIX BOJ Ha ypOaHM3MPOBAHHOH Tep-
puTOpHH 0O0ycJOBJEHO TeM, YTO B Mpelenax ropoaa dopMHpyeTcs
OrPOMHOE KOJMUYECTBO CTOYHBIX BOJ NMPOMBIMJIEHHOTO H KOMMYHa/b-
HOTO-OBRITOBOTO HCIOJBb30BAHHS, KOTOPHE MHMOCTYHNAlOT B BOJAHBIE 06b-
eKTH B yepTe ropoaa miau B6.aH3H Hero. Kpome Toro, GoJblioe KoJH-
YeCcTBO - 3arpSI3HEHMI MOCTynaeT B BOAHBIE HCTOYHHKH C NOBEPXHOCT-
HBIM CTOKOM C TOPOACKOH TeppHUTOPHH (Tak HasbiBaeMble NMOJHBOMOEY-
Hble BOJH) U ¢ aTMocepHBIMH OcajKaMH (JIHBHEBOH CTOK).

BinsiHHe JHMBHEBOro cTOKa H IIOJHMBOMOEUHHIX BOJ Ha KaYeCTBO
BOA BOJOEMOB BEChbMa CYILECTBEHHO. DTH BOXBI CONEPKAT - GOJBIIOE
KOJIHYeCcTBO MHHEePaJIbHHIX M OpraHHYecKux BemiecTB (Hampumep, BITK
-or 12 no 145 mrOy/n, B3BemenHsie BemecTBa or 400 o 5000 mr/x,
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a ofHlee KOJHYECTBO 3arpsI3HSIOMINX BEIIECTB B 3THX BOJAAaX OLEHH-
Baercsi B 8—15 % oT cyMMbl BelllecTB, NOCTYHAIOUHX € XO3SHCTBEHHO-
GHITOBHIMH CTOKaMH C TOH XKe TeppPUTOPHH). -

CoBMmecTHOe BJIMSIHHE —TPOMBIIJIEHHBIX, X03fHCTBEHHO-OLITOBHIX,
JIMBHEBHIX M MOEUHBIX BOJ NPHBOAHT K CJAENYIOLLMM OCHOBHBIM H3Me-
HEHHSIM COCTaBa NPHPOAHBIX BOJ ‘Ha YPOAaHU3UPOBAHHOH TepPUTOPHHU:
yBE/JIHYMBAETCS KOHIEHTPANHMS pacTBOPEHHBIX -OPraHMYecKHX H OHo-
FeHHBIX BelleCcTB; PE3KO CHUKAETCsl COAepIKaHHE PACTBOPEHHOLO KHC-
JI0pOia; XapaKTePHBIM 3arpsi3HATE/IEM CTAHOBSTCS CHHTETHUECKHe IIo-
BEpPXHOCTHO-akTHBHbIe BelllecTBa (CITAB), HHTEHCHBHO . HCIIOJNb3yeMbIE
KaK B IPOMBILIJIEHHOCTH, TaK H B OHITY; yCPIJIHBaeTCSI 6aKTepnaanoe
3arpsisHeHue BOZ.

KosnnyecTBeHHBIE H3MEHEHHS BOJAHBIX pecypcos Ha ypGaHnsnpo-
BaHHOH TeppuTopuH OGYCJOBJNECHBl INpeXAe BCETo. YBeJHUCHHEM: IO-
TpeGJeHns BOAH HaceJeHHeM W NPOMBIIIJIEHHOCTDIO.

Bospocuise NOTpeGHOCTH B BOJE MOIYT y,llOBJIeTBOpi!TbCH KaK 3a
cYeT MECTHBIX PecypCoB, Tak H 3a CUeT NPUBJIEYEHHS DecypcoB H3-3a
Ipe/lesioB  MECTHOro BOAocOOpa (MCKYCCTBEHHOE H3MEHEHHe BOJIHBIX
pecypcoB). BTOprM BaXHBIM (akKTOPOM SIBJIsieTCsl Ha/uuhe Ha ypGa-
HH3UPOBAHHOA TEPPHTOPHH GOJBLUIEX YYacTKOB BOJOHENPOHHIAEMBbIX
WIH MaJONpOHMUAEMBIX TJOManed .(3AaHHS, HKOPOXKHBIE NOKPHITHS,
NPOMBIIIJIEHHEIE ¥ XO3HCTBEHHEIE CTPOGHHS), KOTOPbiE NPENSTCTBYIOT
MHOUIBTPAUNH ¥ IPHBOASAT K YBEJHUEHHIO KO3(DQHIUEHTOB CTOKA H,
KaK CJIEJCTBHE, K IepepacmnpefieseHHI0 NMOA3EMHBIX H IOBEPXHOCTHHIX
COCTABJAIOUAX BOAHBIX PECYpCOB. Bce 3TO NPUBOAHT K TOMY, YTO' CTOK
¢ yp6aHH3NPOBAHHON TEPPUTOPHH PE3KO OTIHUAETCA OT CTOKA C ecTe-
CTBEHHHX BOJOCOOpOB. Pasiuuns B TOH HJH HHOH Mepe KacaloTcs
o6beMa TOJ0BOTO CTOKA, BEIHUAH MAKCHMaJbHHX H_MHHHMaJBHBIX
pacXof0B BOJbI, COOTHOLIEHHH MeKAy nosepxrxocwon " nonseMHou
COCTaBJSAIOIIHMH CTOKA.

TonoBofi cTOK ¢ ypGaHH3HPOBAHHON TEPPUTOPHH MOXKET Ha - ‘10 %
u Gojee MPEBHINATH CTOK C HEypOAHM3UPOBAHHOM MECTHOCTH (6es
NpPHUBJIEUEHHS JOTIOJHHTENbHBIX pecypcoB  co CTOpOHbI) HpnlmHou
5TOrO yBEJAHYEHHS CTOKa S$IBJSIOTCA OoJee BLICOKHE KOI(DOHIHEHTH
CTOKa H MeHbluHe 0e3BO3BpaTHHE NOTEpH, CBA3aHHBE ¢ HHOUIBTPa-
IMeH, a TaKXKe YBeJHUEHHE KOJNUYECTBA OCAJKOB B FOPOAAX. '

B Tex ke cayyasx, Koria BOAOCHaOXKeHHe OCYLIECTBJSETCS M3
BOJOHOCHBIX TOPH3OHTOB, He JIPEHHPYEMBEIX PEKOH, WM 3a cyer Iepe-
OpPOCKH BOJ. U8 ADYTHX PaiHOHOB, a cOpachHBaeMBIE BOABI MOCTYNAIOT
B PeKY, PYCJOBOH CTOK: MOXKET YBEJIMUHTLCS' B HECKOJbKO pas.

-+ Hanbonee pesko ypOaHH3aUMs & CKa3bIBaeTcsl HA ‘M3MEHEHMH: BeJIH-
YHH, 00BEMOB M NPOIOJKHTEJILHOCTH IaBOAOYHBIX DACXOIOB, YTO
Tak¥ke 00ycJOBJEeHO H3MeHEHHeM Ko3(¢HUIHEeHTOB CTOKa B Ipeaesax
ropoackoit Teppuropud. Hanboabuine pacxoxmeHus MeXAY - BeJHYH-

HaMH . PacXOfi0B MAaBOJKOB Ha '€CTECTBEHHBIX M YpOaHH3UDOBAHHBIX -

BOJA0c6Opax HaOMIOAAIOTCA NPH MaJLIX ¥ CPEIHUX HX 3HAUEHHAX, KOTLA
pacxokieHyusi B KO3(QQUUHEHTAX CTOKA SIBJSIOTCS MaKCHMaJbHBIMH,
[Ipu nnBHEBHIX pacxoAax PEAKOH NOBTOPSIEMOCTH DPas3JHuMA B IABO-
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JOYHHIX PacxofaX yMeHbUIaloTcs (TaK Kak B STHX YCJOBHAX K03hdu-
IMEHTH CTOKa €CTeCTBEHHO#l TIOBEPXHOCTH H HCKYCCTBEHHBIX MOKpPHI-
TH GJIH3KH).

Xapaxrep BaMAHHSA ypOGaHH3aUHH HAa MEXKEHHBIH CTOK 3aBHCHT OT
TOTO, K&KME HCTOUHHKH HCHOJIb3YIOTCA JJsi BOAOcHaOxeHus. B Tex
coyuasiX, KOrfia BOJROCHa(MXKeHHe BeJETCS H3 ‘MECTHHIX HCTOMHHKOB,
Haubosiee BEPOATHHIM SIBJSIETCS YMEHblIeHHEe :MEXKEHHOTO CTOKa BBHAY
CHYXEHHs HMHQUABTPAUNHU JO0XKAEBHX M TaJbX BoA. [loBmmenne me-
JKEHHOro CTOKa MOXET TIPOHCXONHTb B CJayuyae BOROOOECHeqeHHs ro-
polia H3 MCTOYHHKOB, DACNOJIOXKEHHBIX 3a MNpeleJaMd IaHHOIO BOLO-
- c6opHoro ‘Gacceiina, Torra Kak c¢6poc CTOYHBIX -BOJl OCYILECTBJAETCSH
B ero npejenax.

'TakoBH OCHOBHHE 0O6lLiHe UepTHl H3MEHEHHS BORHBIX PecypcoB Ha
ypﬁannauponaﬁﬂoﬁ TEPPHTOPHH.

3.14. Bmme -MENHOPATHBHBIX MEPONpUATHA Ha COCTORHME -BORHEIX .PECYPCOB

Heo6GxonuMocts ob6ecneyeHHs] HAceNeHHs IPOAYKTAMH NHTaHHS
NPHBOJHT K IIOCTOSHHOMY pacIiMpeHHI0 O6beMa MeJHOPATHBHEIX
MeponpusaTHH, HANpaB/eHHBX Ha BOBJEYEHHE B CeJbCKOXO3fHCTBEHHOE
NPOH3BOACTBO HOBHIX 3eMeJb—KAaK .3aCYUIJIHBHX, TaK M CHJIBHO
YBJIAXXHEHHHIX. -

B CCCP o6Gmwas naomane .opouiaeMbx H QcyHIaEMbIX 3eMelb
B 1984 r. cocraBagna 33 MaH. ra, H3 HuX 14,4 MaH. ra ocymanaoce,
a 18,6 opamanoch. YaeanHu# Bec NPOAYKIHH pACTEHHEBOACTBA, NOJY-
YaeMHH C .MEJHQPHPOBAHHHIX 3eMenb, Bo3dpoc ¢ 20 % B 1965 r. mo.
34 % B 1983 r. Bequku M IOTEHUHAJbHbIE BO3MOXHOCTH Da3BHTHS -
Mmeanopauuu. Ilnarupyerca no 2000 r. pacluHpHTh NJOWAAH Opollae-
MuIx seMenb Ao 30...32 man. ra B ocymiaeMuix no 19...21 MmaH. ra.

Kak opolleHne, Tax M OCyUIEHHE OKAa3blBaeT CYIIECTBEHHOE BJMs-
HHE Ha eCTECTBEHHHIE PECYPCH NPECHHIX BOJ MEeJHODHPYEMBIX TEPPH-
TOPHH, OfHAKO XapakTep .H HHTEHCHBHOCTb 3TOI0 BJAHAHHA Pa3HYHbI
B 3aBHCHMOCTH OT .BHJAa OCYINECTBJAAEMBIX MEPOIPHATHH.

‘Bausxue opoureHus

‘Opomenye OKa3HBAET CYHIECTBEHHOE BIHAHWE Ha BONAHKIH -PEXUM
U BOAHBle pECYpcH TeppHTopHH. Iloj BiusHHEeM OpOIIEHHS HaMeHsH-
10TCS BEAWYMHBE ‘CPEIHETO TONOBOLD CTOKA, BHYTPHIONOBOrO pacmpe-
IeJIeHHs ‘CTOKa, ‘BeJIMYANE SKCTPEMAJIEHEIX SHaueHHH CTOKa (0CoGeHHO
MAHHMansHEe). BuHoc conefl © OpPOMFAEMEIX ‘MaCCHBOB NPHBOJAMT
K ‘NOBHUIEHHIO "MHHEDAVIH3AMH ‘BOAH B PeKaxX, X MIMEHEHHIO HX XH-
MHYECKOro cbcTaBa. XapakTep H HHTEHCHBHOCTL H3MEHEHHS 'HA3BAH-
HEIX XAPaKTEPHCTHK BaBHCHT .OT MHOTHX YCHOBHA: (DH3HKO-reorpadu-
YECKHX, THIPOJOTHYECKUX, THAPOXUMHUECKHX H JaXe TeXHHYECKHX
(ot MeTonA ‘OpOIURHHA, TEXHUYECKOTO COCTORHHEA OPOCHTENLHHX CH-
CTeM U T. H.). , .
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BunsiHne opomIeHMs Ha IepevHC/IeHHble XaPaKTEPHUCTHKH PeyHoro
CTOKa pPasJHYHO AJS MaJbIX PEK, NHTAIOLHXCA B OCHOBHOM IIOBEpX-
HOCTHBIM CTOKOM, H JJ15 KPYHNHBIX PEUHBIX CHCTEM, JPEHHPYIOIUHX BCe
KaTeropHH MOA3eMHHIX BOJ. ‘

Ha manpix BonocGopax B apHAHOH 30He 3a60p BOABI HAa OpOUICHME
IPAaKTHYECKH TTOJHOCTBIO 3aTPAYUBAETCs] HA MCIApeHHe, YTO NPHBOIMUT
K PE3KOMY CHHXKEHHIO HJIM NMOJHOMY NpPEKPalleHHI0 CTOKAa MaJbIX peK.

Ha kpynHBIX pekax Ioc/e MCNOJb30BaHHA BOA Ha OPOLIEHHE CTOK
MOXET HECKOJDbKO YMEHBUIHTbCS MJIH JaxKe OCTaThcsl 6e3 H3MeHEHHS.
Ilocnenuuii BapHaHT MOXKET MUMeThb MECTO Ha Bojocbopax, rie ogHO-
BPEMEHHO ¢ OpOLIEHHEM OCYLIECTBJSIOTCS JApYrHe X03sHCTBEHHBIE
MEepONpHATUSA (YHHUTOXKEHHE JHKOpPAcTyleH pacTHTeNbHOCTH, 3aToml-
JIeHHs] TOWMBI H [p.), CINOCOGCTBYIOIIHE YMEHbIICHHIO HCIApEHHs H
KOMIIEHCHPYIOIHe yBeJHuYeHHE MCIaDeHHs Ha OpOIaeMBIX IJIOMIaAsX.®
OnHako Takoe He3HAUHTeJbHOe M3MEHeHHe CTOKa KPYNHBIX PeK opo-
IIaeMBIX PafiOHOB MOXKET OCTaBaThCsl JIMIIb JO H3BECTHOIO TpefeJa
(B 3aBHCHMOCTH OT MecTHHIX (H3HKO-reorpauyeckux yc/aoBuii, Ha-
JHYHS] KOMIIEHCAallHOHHHX (PakTOpOB, IJIOLIaAH¥ OpOIIaeMBIX 3eMeJb
B GacceliHe peKH U T. A.), NOCJe Yero BeJHYHHA CTOKZ HAYHHAET
pe3ko coxpamaTbc;{, H MBI ABJSAEMCA CBHIACTECJASMHU TOrO, 4YTO B bac-
ceflHaxX psiia PeK C MHTEHCHBHBEIM pa3BuTHeM opoweHHs (Howx, Huemnp,
Cripnapbst ¥ Ap.) B IOCJeJHHE TOAbl HAMETHJACh TEHAEHIHS K YMEHb--
IIEHHIO CTOKA. ’ ‘

Poct - 6e3Bo3BpaTHOro BojonoTpeGaeHuss (KM3) Ha opolleHue
U yBJaXXHEHHE OCYLIaeMBIX 3eMeJb JJs rofa 7o %-Hol oGecneyeHHO-
CTH HO CTOKY 3a MOCJe[Hee JAecATHIeTHe NoKasaH B Tabu. 3.4 [9].

Tabauya 34
Poct Ge3posBpaTrHOro BOAONOTPe@MeHHs HA OpOLIEHHE
M YBIAXKHEHHE OCYIIAEMBbIX 3eMelb B
Toaw
Pernon
1975 - 1980 1985

Bcero no CCCP  115—140 150170 | 170—190
Esponefickas yactp CCCP 40—50 60—70 70—80
Cpenusas Asus n IOxHuH

Kazaxcran , 70—75 75—80 80—85
Cubupp u CepepHuit Ka- :

3axCTaH 5—15 15—20 20—25

BeJmtha CHHXEHHUS CTOKAa o4 BJAHAHHEM OpOI.HeHHSI CYHLECTBEHHO
pasnﬂqae"rcx B 33aBHCHMOCTH OT BOJHOCTH rojaa. BO BJIA2KHbBIE€ TOJbI
STO YMeHBIHEHHe He3Ha4YyuTeJbHO, a B SaCyLHJIHBbIe—CTOK peK CHU-
Kaercst 6oJiee HHTEHCHBHO.
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BuausiHne opolueHHs Ha BHyTpHI‘OJLOBoe pacrnpefeseHue CTOKa H
ero sKCTpeMaJbHble 3HAUEHHsS CKa3blBAaeTCs CJEAYIOIUM 00pasoM:
CHHIKAeTcd CTOK B BEreTallMOHHBIH MepHOL (3a CUEeT YBEJIHYEHHs TO-
Tepb BOAL Ha TPAHCIHPALMIO) M YBEJMYMBAETCH CTOK OCEHBIO H 3H-
MOH, KOrja IIPOHCXOAHT MPHTOK BOJALI C OPOIIaeMBbIX MACCHBOB B TH[-
- porpa)H4ecKyio CeTb. '

HaMeHeHHe XHMHYECKOTO COCTaBa H KauecTBa BOABI PeK B paioHax
OpOLIaEMOr0 3eMJIe[eIHst 06YCIOBIEHO BHIHOCOM CcOJIell C OpOlIaeMbiX
MmaccHBoB. KosHyecTBO '-cojieff, NOETYyHaWIIMX B PEKH, COCTABJIALT
HECATKH, a B YCJOBHAX CHJIbHO 3aCOJIEHHBIX IOYB H COTHH TOHH C | ra.
'BHIHOC TaKOro KOJIHYeCTBa coJieffl B PEKH 3HAYHTENbHO MOBHIIAET MH-
Hepa/au3auHio BOAL B HUX N H3MeHfeT ee XUMHYecKu# cocran. Ctemnens
yBeJMYEHHs] MHHEPAIH3ALHH 3aBHCHT OT COOTHOLIEHHS PACXOAO0B BOJbI
PeK H PacxXoi0B BO3BPATHBIX BOJX, OT COOTHOWIEHHS HX MHHepaIn3a-
UMM, JOAM OpOILIaeMBIX 3eMeNb B oOllel MJIOLIaAH BoAoc60pa PEKH
HT L '

HM3sMeHeHHe MHHePaJIH3aLMH H XHMHUYECKOTO COCTaBa BOJ Mocje HX
HCNONb30BAHUA Ha MOJSIX OPOLISHHS HWJIIOCTDHUPYeTCS NaHHLIMHU, NPH-
BeaeHHBIMH B Taba. 3.5 (no naunsiM B. I'. Ckaka/lbcKoro), B KOoTOpo#
noMeliens AaHHbE 1o Apbich-TypkecranckoMy MaccuBy (ATM), pac-
MOJIOMEHHOMY B HHXHeM TeyeHunu p. Colpaapeu. Ha aTou maccuBe
BO3JIEJILIBAETCSl XJIOMYATHHK, II0YBHl Ha OPOHIAeMOH TEpPPHTOPHH OTJIH-
Yal0TCA 3HAUHTENBHOH 32CO/EHOCTRIO.

Tabauya 3.5

CpaBHHTENbHAR XapaKTEPHCTHKA MHHEPAJH3ANHUA
" M XHMHYECKOTO COCTaBA OPOCHTEAbHBIX H APEHAKHO-KONJIECKTOPHMLIX BOL

Munepamsalins, | CoorHomenne
r/n cpexHel
w | MuHepaH3a-
< LHH
= ;
Opeestemas | Karcropns s | § [aponamno. | Xepaoepueones
w o 5 g | KoJuekTOp- a
g S g HBIX H
5 g2 g | opocuTtesnn-
al. &8¢ g |ubix Box, %
Opocurens- . B - T'mpporapGonat-
HHE 0,2{ 0,4—0,7410,95 HHE ¢ npeobJiana-
‘ ’ nueM Cat? u Mg+
ATM 354 CpeAau KaTHOHOB
HApenaxuwme |1,84] 0,45—4,3 4,79 Tpenmymecrsen-
: HO cyabbhaTHHE C
npeo6JiafaHueM
Na+ Mg?+ cpexu
KaTHOHOB -




MMocTynaenne B peky  APEHAKHO-KOMICKTOPHHX BOJ NPHBOAUT
K YBEIMYEHHIO MHHepajusauuu Boiu B Heil. TIpu stom mansnue, oxa-
3LIBAEMOE CTOKOM € OpOHIaeMBIX MacCHBOB, NPSIMO TIPONOPUHOHAJIBHO
uX foJe B IJIOMlazH BojocGopa. SIPKHM NPHMEpPOM pocTa MHHEpaJH-
33K BOAH B PEKE ¢ YBeNHUEHHWEM OpOIIAeMBIX Muoulane# B ee Gac-
cefine sBasercs p. Cuipnapes (puc. 3.2). 3a 25-sneTHuit mepuHox mJo-
aTh OpOMIaeMBIX 3eMess B GacceitHe pekH yBequyunach Ha 800 Teic. ra

£ msic. 3G

o N

3 A ' I i i
1945~ 1950 1955 1960 1965

Puc. 3.2. Ypeanuenne nijomiafin opolle-

HHA B Gaccefiue p. Cupnapeu {a)

H CpefHeB3BelleHHAass MHHepaJH3alHs
BoAH pekH (6).

(1. e. B monTOpa pasa), a MuHepaJu3auHs BOAH BO3pocaa c 400
no 1000 mMr/a (1. e. yBeawyunach B JABa ¢ NOJNOBHHOH pasa). OpHo-
BPEMEHHO M3MEHHJICS ¥ HOHHHH COCTaB BOAM paHee ruapokapbo-
HaTHO-Ka/JbliMeBasi BOAa cTaja CyJjbhaTHO-HATPHEBOH, B BOJE YBeJH-
YHJIOCh COJEpPXKaHHe XJopa. DTOT NpUMEp HIIIOCTPUPYeT obuHIylo 3a-
KOHOMEPHOCTb H3MeHEHHs MHHepaJiM3alliM M XHMHYECKOTrO0 CcocTaBa
BOAH pek, B 6acceffHax KOTOPHIX OCYIUIECTBJISETCS OpOIUECHHE,

Bausinue oCylIeHHs

B mame#t crpaHe B HacTosllee BpeMsl OCYLIEHO IPHMEPHO
14,4 Man. ra GOJOT W CHNIBHO YBJAXKHEHHHIX 3emensb. B 6amKakmue
15—20 ner npexmonaraercss yBeJHUHTH OCYIIEHHHE IJIOWAAW B JBA
pasa. BaHsHHe OCylleHHd CKa3hiBaeTCs IMaBHHIM 06pa3oM HA H3MeHe-
HUH BOAHOro 6ajjaHca MeJIHOPHDPYeMOH TEePPHTODHH (MEHSIOTCH YeJo-
BHS CTOKa C 60JIOT, -CHHXKAIOTCSl YPOBHH TIPYHTOBEIX BOJ, MEHSIOTCA
BJlaro3anachl B 30H€ a’pauMH M T. J.) M Ha M3MEHEHHHM THAPOJIOrHYe-
CKHX XapaKTepHCTHK . 3a060/0YeHHBX D€K (FOAOBOro, MaKCHMaJIbHOTO
H MUHHMAaJbHOTO CTOKa, ero BHYTPHIOAOBOro pacnpepenenus). [Ipu
3TOM OCYIUIHTENbHAs MeJAHOpAlHd IIO-PAa3HOMY BJHSET Ha BOAHBIH
PEXHM peK B 3aBHCHMOCTH OT KJIHMATHYECKHX, NOYBEHHBIX, THAPOTpa-
¢uuecknx ycaoBuii Bogoc6opa, QT cTeNeHH ero 3a60J0YeHHOCTH, THIA
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ocylaembix 60J10T, XapakTepa MeJHODalMH 3eMeJb H T. A.; B OLHHX
cay4yasiX 3TO BJAHMSIHHE HE3HAUUTEJbHO, B- APYTHX IPOSIBJSETCS BIOJIHE
oTueranBo, HecMoTpsi Ha HEKOTOPYIO pPa3HOPEYHBOCTL De3yJbTaToB
HCCJe0BaHHN, MOXHO CHeJaTh ClAeAyKliue o0liHe BHIBOJH B OTHO-
. IIEHUH TEHJEHUHH H3MEHEHHS PEUHOTO CTOKa MEJHOPHPYEMHIX BOJIO-
c60poB B 30HAX H3GBITOYHOTO H JOCTATOUHOIO yBJIaXKHEHHUS:

— B NepBBE TOJAH IIOCJe OCYIIeHHs NPOHCXOAHUT, KakK NPaBHIIO,
yBeJIHUEHHe TOJOBOTO W CE30HHOTO CTOKa, 06yCJIOBJIEHHOE yMeHbIIe-
HHEM CYMMAapHOro HcHapeHHss H cpaGOTKOH 3alacoB I'DYHTOBBIX BOJ;

— B JlajbHefillleM, NpY HHTEHCHBHOM OCBOCHHMH MEJHOPHPYEMBIX
3eMeslb, PEXHM CTOKA. CTAHOBUTCs 6oJjiee BHIPOBHEHHHIM, MHCIapeHHe
(3a cuer TpaHCIHpaUMH) YBEJHYHBAETCS, TOJOBOH CTOK NMPUOJHIKAETCS
K cBOeii NepBOHAYa/JbHONH BeJHuuHe. B pane ciayyaeB HabJaiojaercs
yMEHbUIEHHE BeJHYHHBI CpPEIHEerc roJ0BOro CTOKa. Takoe sIBJIeHHe
3apPErHCTPHPOBAHO B I'Ionecx;e H HEKOTODHIX upyrnx palioHax HalueH
CTPaHH;

— MOAyJau MaKCHMAaJbHOTO CTOKA MOIYT KaK yBe/HUMBAaThes, TaK
1 YMEHbIIAThCS. -

YcTaHOBMEHO, YTO OJHUM M3 IVIaBHEIX (PAKTOPOB B M3MEHEHHH Be-
JHUYHHB MaKCHUMaJbHBIX PAacXOJOB SIBASETCA XapaKTep akKKyMYJHPYIO-
et emMxocTH Bofoc6opa. B .6accefinax pek, rae Bogoc6OpHl CI0XKEHB!
JIETKOBOIONPOHHIIaeMBIMH TOPOJAAMH, IOCJe OCYIUEHHs HabJIoAaercs
CHHXKeHHe MAaKCHMaJbHBIX PAacXOd0B, d B 6acceHHAaxX peK, CJOKEHHBIX
c71a60BOJONPOHHIIAEMBIMH NTOYBOIPYHTAMH, IPOHUCXOJHT HEKOTOPOE HX
yBeJanuenHe. BonHo-(u3HUecKHe CBOHCTBA HOYBOIPYHTOB ONPENEAIOT
XapaxTep H3MeHeHHs] o6beMa CTOKa BECEHHEro INOJIOBOAbS H BHYTPHIO-
J0Boe pacnpefleseHue croka. Ilas GaccefiHOB, CJIOXKEHHEIX JIETKOIPO-
HHIlaeMBIMH NOPOJAMH, CHHXKeHHe o6beMa BeCEeHHEro IOJOBOAbS KOM-
NEHCHPYeTcsl NOBBIIEHHEM CTOKA B MeXeHb, T. €. IPOMCXOAHMT nepepac-
npeJeieHHe CTOKa B rony.

pil;t: ONPEAE/IEHHS] BENMYNHBE CHUXKEHHS MAKCHMAaJbHBIX PacxojoB
NOL BJIHSIHHEM OCYIHEHHS DPEeKOMEHIyeTcs CJelyioniasi 3aBHCHMOCTD:

§=1—0016f,, ' @61

rae 8 — kosdHuHeHT, YUHTHBAOMHKE CHHXKEHHE MaKCHMAJbHOrO pac-
X0lla BOABL NOA BJHSHHEM OCYLWIMTENbHHX MeJHOpauuil; fy-— cTemneHsb
MEJHOPHPOBAHHOCTH GaccefiHa, %.

Yuer u3MeHeHHH MAaKCHMaJbHBIX DACXOJOB BECEHHEro MOJOBOJBS
NO3BOJIT YMEHbIIATh PA3MePhl I'HAPOTEXHHYECKHX COOPYXKEHHH, uTO
NPHBOAHT K YMEHBIIEHHIO HX CTOHMOCTH.

KauecTBeHHbI COCTaB APEHAXKHOTO CTOKA (rpyHTosoro CTOKa C OCy-
maemo# Teppmopnn) ¢bopMupyercs npy B3aHMOAEHCTBHH NOCTYIalo-
el BOAB ¢ TBepAoH (asoii NOUBHI M BHOCHMBIMH YIOGPEHHSMH.

ITo pannniv CeBHUHMTuM, BhlHOC BellecTB ¢ JAPEHAaXXHBHIM CTOKOM
HauYHHaeTcs B MEPBHIA e roJi CTPOHTEJbCTBA APEHaXka, OH cAabo KOH-
LIEHTPHPOBaH, TaK KaK BLIHOCY NOJABEPraloTcs TOJNBKO CBOGOXHBLIE, He-
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aaKpenJiennbie OHbl Mousbl. [IpH BHeceHun yOOpeHHi KoOHHeHTpamiis

APEHANKHOTO CTOKA 3HAUHTE/NBHO BHIIIE yiKe B MEPBHIH rOX SKCIIyaTa-
IIHH CHCTEMHI. BbIHOC coJiel llpeHa}KHblM CTOKOM 3aBHCHT HE€ TOJbKO
OT ero BeJHUHHBI, CTENEHH OCYUICHHS, ee YAOGPEHHOCTH, HO H OT Xa-
pakTepa HCHOJb30BAHHS TeppuTopuH. Tak, CTOK M cyMMapHHUl BHHOC
conell Gonblie Ha ToJe, IZe BO3AENHBAIOTCA NpONailHBe Kyanypsx
yeM TaM, r,ue 3aCeBaloTCs TPABHL. ;

3.2. MHKenepHBle METONb 3al[HThi BOJ, OT 3arpA3HeHUs

Texnudeckas NOJHTHKA B BONpOCe OXPaHH BOA AOJKHa coOYeTarhb
B cefe panMOHAJbHOE HCIOJb30BAHHE BOJHEIX PECYPCOB C MaKCHMaJb:
HEIM CHHXKEHHEM 3arpsi3HeHHsl BOJHBIX HCTOYHHKOB, 4YTO OGeCmeuut
CHa6XKeHHe HapPOJHOro X03sfiHCTBa BOJOH B HYXHOM KOJIHUECTBE M Tpe-
oyemoro kauectBa. VIHXKeHepHBle MeTOAB OXpPaHbl BOA BKJIOYAKT
B celd He TOJbKO Pa3paGOTKy MeTO[OB OUHCTKH CTOYHHIX BOX, HO H
COBEpILIEHCTBOBAHNE TEXHOJOrHMHM NPOH3BOACTBA, NO3BOJSKOLIEH COKpa-
THTb HJIM NOJHOCTBIO HCKJIOUHTb NOCTYIVIEHHE 3arpsisHeHUl B BOJIHBIE
0o0BeKTH. TakHe MepONpHATHS, KaK CO3[JaHHE TEXHOJIOIMUECKIXK CXeM,
MOJIHOCTHIO MCKJIOUYAIOMHUX cOpOC CTOYHBIX BOJA B BOJOEMHI, BHEADEHHE
3aMKHYTOTO HJAH OOOPOTHOrO- BOAOCHaO:KeHHs, YTHIH3aUUH OTXOJ0B
NPOH3BOICTBA, 3aMEHA BOASHOIO OXJaXKAEHHS BO3AYLIHBIM, Ilepelaua
oTpaboTaHHHX BOJ Ha ApYyrHe OpeRNpUATHS, TpelbsaBJdIOlHe Gojee
«MsITKHE» Tpe6OBaHHS K KauyeCTBY BOJABI, M Ip. MOI'YT OKa3arh CymlecT-
BEHHYIO pOJib B NIPEJOTBPALIEHNH 3arpsi3HEeHHs BOJOEMOB.

OuncTKa CTOYHBIX BOJ SIBJSIETCS BBIHYXKAEHHHIM H JOPOTOCTQAILHM
MeponpusATHeM, OOYCJOBJEHHEIM TeM, UYTO B HacCTOsllee BpeMs elle
HefoCTaTOYHO 3(p(PEeKTHBHE MHOTHe TeXHOJOrHYeCKHe Mpolecch Ha
IPOMBIUIEHHBIX NpeanpuaTuax. CeroiHsi OYUCTKAa CTOYHHIX BOJL H HX
pas6aBjeHHe PacCMaTpPUBAIOTCH Kak OCHOBHbIe cnocobrl OXpaHu Bozx
OT 3arpsi3HeHHs. : '

[Ipo6ema OYHCTKH CTOUHBIX  BOJ NPEANPHATHH H HaceJeHHBIX
NYHKTOB TIlepeJ] HX cOpPOCOM B BOJOeM SBJsgercs BecbMa CJAOXHOH
B CBfI3H ¢ OoJbliuM paszHooOpasueM 3arpsi3HSIOLIHX BelllecTB, NOSB-
JleHMeM B HX -COCTaB€ HOBBLIX COEIMHEHHH, NOCTOAHHHIM YCIOXKHEHHEM
ux cocraBa. OnHaKo npHu BCeM MHOro0GpasHu CTOYHBIE BOJBI MOXHO
PasjieluTh HA MPOMBILLIEHHbE H XO3SHCTBEHHO-GHITOBHIC, OTJHYAIO- .
mHecs APYyr oT ApPyra o CBOHMM CBOHCTBaM H COCTAaBY.

MeToAH OYMCTKH CTOUHBIX BOJ, TPHMeHseMbie B HacTosllee BpeMs
B Halliell cTpaHe M 3a PyGEXKOM, MOKHO Pasje/dTh Ha [Be OCHOBHHE
[PYIONBL: B HCKYCCTBEHHBIX YCJAOBHAX (Ha CHELHAJbHO CO3ZAHHBIX CO-
OpYKeHHUSIX, YCTAHOBKaX) H B €CTECTBEHHBIX YC/IOBHAX (Ha 3eMJefesb-
YeCKHX I10JIIX OpOLIeHHs, NMOJAX (QHIbTPALUH, GHOJOTHYECKHX NPyHax
U ,zxp) Bribop Meroza OYHCTKH ONpeessieTcss cOCTaBOM M KOHLEHTpa-
uxell 3arpsi3HsIOIMX BeIeCTB B CTOYHBIX BOAAX H Tpe6osaHneM K Ka-
4€CTBY BOAKL B BO/OEME.
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3.2.1.- OUHCTKA CTOMHBIX BOX B HCKYCCTBEHHEIX YCAOBHAX

MeToab OUHCTKM CTOYHHIX BOJ B HCKYCCTBEHHBIX YCJIOBHAX MHOIO-
66pa3HBl, HO OHH_ MOryT ObITh MOApa3je/eHnl Ha YeThipe OCHOBHHIX
BUIA: MEXAHHUYECKYIO, XHMHUECKYIO, (PH3HKO-XHMHYECKYI0 H OHOXHMH-
4eCKYIO .OYHCTKH:,

MexaHuueckasi OUHCTKa HpIdMeHHETCﬂ JIJIS M3BJICYEHHS] M3 CTOYHBIX
BOJi ~ NPOMBIILIJIEHHOCTH FpyOOANCIIEPCHON HepacTBOPHMOH TMpHMecH
opraHqucxux H Heopraﬂuqecxux BeUleCTs nyTeM X OTCTauBaHHd,
NpOLeKHBAHHS, dunbTpauny, . ueHTpudyruposanna. Jas mexaHuge-
CKOH OUMCTKH HCMOJB3YIOTCS pa3/HYHBIEe KOHCTPYKTHBHEIE moaudHka-
IIMH CHT, PeleTOK, MeCKONOBOK, OTCTOHHHKOB, UEHTPHQYT H THAPOLHK-
JIOHOB. 'PellleTKH H CHTa BHIIOJHAIOT OOBIYHO POJb 3aHUTHHIX COOPY-
XKEeHHH, NPEnsTCTBYIOUIMX MONAJaHUIO KDYNHHIX OTXOJOB NPOH3BOA-
cTBa B JlanbHefiliHe OUMCTHBIE COOpYXeHus. IlecKonOBKM A OTCTOH-
HHKY INPHMEHSIOTCH AJs BblAeJeHHs] U3 TIPOH3BOACTBEHHBIX CTOYHBIX
BOJ OKaJIHHH, IJiaKa, necka u T. 4. Hapsaay ¢ MHHepaJbHBIMH HpHMe- .
CAMH B TIeCKOJIOBKaX M- OTCTOMHHKAX 3ajepKHBaloTCs BeliecTBa H
OpTaHHYeCKOro TPOHCXOXK IeHHS, THAPABIHIECKAA KPYNHOCTb KOTOPHX
6aM3Ka K THAPaBJHYECKOH KPYNHOCTH IlecKa. DTH COOPYXKEHHS OCHO-
BaHbl Ha NPUHLMIE - OCaXKJ€HHs1 B3BEeLICHHBIX YacCTHI, conepxamnxc;l
B CTOUHBIX BOAAX, NPH H3MEHEeHHHM KHHEMAaTHUeCKHMX YCJOBHH TOTOKA.
[To KOHCTPYKTHBHBIM OCOGEHHOCTSIM Pa3J/M4aloT OPH3OHTaJIbHBE, Bep—
THKaJIbHBIE H pajHaJbHbI€ OTCTOHHHKH, .

JINsl OUHCTKH CTOYHBIX BOA OT MeXaHHYECKHX MpuMeceill NPHMEHS:
I0TCSl TaKsKe THAPOLHKJOHH, B KOTOPHIX BBIA€/EHHE B3BeCH H3 CTOKOB
IPOHCXOAUT NOA JAeHCTBHEM HEeHTPOOEXKHBIX CHJ, BO3HHKAIOLIHX IPH
BpalllaTeJbHOM JABHKEHHH KHAKOCTH. Tak Kak IEeHTpOoGexHble CHIBI
B COTHH u GoJiee pa3 MOTIYT IPEBOCXOAHTH CHJIbI TSXKECTH, TO HPOHOP-
LHOHAJbHO yBEJHYMBAETCS H CKOPOCTb OCaXKJEHHS 4acTHI. ITO NpH-
BOAMT K TOMY, 4TO 00’beM H ILIOIIaJAb, 3aHHMaeMasi THAPOLHKJIOHOM,
B JECATKH H COTHH pa3 MeHblle OTCTOHHHKOB TOH Ke NPOH3BOAUTEJb-
-HoctH. ITo panHeiM mHcTHTyTa BOATEO, npumeHeHne ruipOnHKJIOHOB
BO MHOr® pa3 yMeHblIaeT 3aTPaThl HAa CTPOHTEJNLCTBO OYHCTHHX CO-
opyx{e}mn

MexaHuuecKol OYHCTKON MOKHO JOCTHIHYTb BBIIEJICHHS U3 GuiTO-
BbIX CTOYHBIX BOX A0 60 Y% HepacTBOpPeHHBIX NpUMeceH H CHHIKEHHS -
BIIK no 20 %. M3 nmpousBoAcTBEHHHIX CTOYHBIX BOJ YAajsercs 10
95 9% HepacTBOpEHHBIX BELIECTB. .

XuMuyeckass ¥ (H3HKO-XHMHYECKass OYHCTKH MpPHMEHSI0TCA AJ1st
U3BJICUEHHS] M3 CTOYHBIX BOJA TOHKOJAHUCIIEPCHOH H pacTBOPEHHOH INpH-
MeCH HEOpraHHYeCKHX H TPYAHOOKHCISIEMbIX GHOXHMHYECKHMH MeETO-
JaMH OPraHHYecKHX BellecTB ITyTeM HX BhIJeJICHHS, OCaXKAeHHs H pas-
PYLIEHHs ¢ NOMOILIBI0 XHMHUYECKHX COEIHHEHHH, IIyTeM KOMOHHALHH
METOLOB (H3MYeCKOro H XHMHYeckoro Bo3sgeiictBusi. K dH3HKO-XHMH-.
YeCKHM OTHOCSTCSH CJeAYIoHIHe METOIH:
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lop6mm—cnocoﬁﬂocu‘b HEKOTOPBIX BellleCTB MOMVIOMIATh HJH KOH-
[ (CHIPHPOBATh Ha CBOEH NMOBEPXHOCTH 3arpﬂsﬂmoume BELUeCTBa, HaXo:
siiecs B CTOUHBIX BOJAAX;

3KCTPAKLHA — BBeJieHHe B CTOYHbIE BOJbI BELIECTBA, HE CMEUIHBaI0-
|LeroCsl C HHMH, HO CIOCOGHOTO pPacTBOPATH Haxonﬁn.mecx B HHX 3a-
| pri3HAIOILME BEIIeCTBa;

(uoTalHsl — NPOUECC OYHCTKH, 3aKJIOYAIOHUHACA B MPONycKe 4Yepes
¢TOUHYIO BOJY BO3AyXa, My3HPbKH KOTOPOTO IIPH [JBHXEHHH BBepX
4 aXBATHIBAIOT BEIIECTBA 3arps3HeHHd;

MOHHBIH MeTOA — o0ecneyHBaloOIKi HpH (QHABTPOBAHHH CTOYHBIX
poj uepe3 HMOHOOGMeHHbIHi Marephas OCakIeHHe BElIeCTBA 3arpﬁs-
HeHUd;

ﬂJleKTPOXHMH‘-{eCKHI/I MeTOA — 3JIeKTp0XHMH‘IECKOE OKHC/IeHHE Bellle-
¢1Ba 3aTPs3HEHHS] HA aHOAE IIPH 3JIEKTPOJIH3€ CTOYHBIX- BOJ; '

KpUCTAJJIM3alHs — BBIIeJIeHHEe H3 CTOYHBIX BOJA KPHCTaJJOB. 3a-
IpSI3HAIOILEro BellecTBa, 00pasyloUluXcss NOPH €CTeCTBEHHOM WJIH Hc-
KYCCTBEHHOM YCKODEHHH HCIAPEHHUs KHJAKOCTH;

aspalnsg — OYMCTKA CTOYHBIX BOJ IyTeM OKHCJeHHs 3arpsa3HeHHH
KHCIOPOAOM BO3JyXa .H MMEPEeBOJAOM pPacTBOPEHHBIX JIETYUHX BelLIecTB
s rasoBylo ¢asy (mecopbuus);

MJIaMeHHOe CXKHTaHHe CTOYHBIX BOJ.— IIpH HAJHYHH B HHX 0CO6O
BPE/IHBIX BEIIEeCTB M HEBO3MOXKHOCTH OYHCTHTH HX CYyLIECTBYIOIUMH
MeTONAMH.

buoxuMuueckas oydcTKa npHMeHseTcs oOLIUHO MOCJe TOro, KaK M3
CTOYHBIX BOJ H3BJIEUEHB rpyboiuciiepcHbie mpuMecH. DHoxuMuueckui
METOJl OUHCTKH OCHOBaH Ha CHOCOOHOCTH HEKOTOPHIX BHAOB MHKPOOP-
I'aHH3MOB HCIIOJIb30BAaTh [JIsl IIHTAaHHA HaXxojsllxecs B CTOYHHIX BOAAX
OpraHHYecKHe BelllecTBAa (OpPraHHYECKHe KHCJOTH,, OeJKH, YrIeBOAK
U T. I.), KOTOpble SIBASIOTCH AJs HHUX HCTOYHHKOM yriepona. Paanu-
YaloT JBE CTAJHH IpoLecca OYHCTKH, NPOTEKAIOUIHe C Pa3JHYHOH CKO-
pOCTbIO: aACcOpPOUHMIO U3 CTOYHBIX BOJ TOHKOIHCHEPCHOH M pacTBOpEH-
HOM IIpUMeCH OpPTaHHYeCKMX M HEOPTraHHYeCKHX BellecTB NOBEpPXHO-
CThIO Tejla MHKDOOPTaHH3MOB, & 3aTeM — pas3pylueHHe ajcopOHpoBaH-
HbIX BEIIECTB BHYTPH KJCTKH MHKPOOPraHH3MOB NPH NPOTEKAIOLIHX
B Helt XUMHUECKHX IIpoleccax. o

Ilponecc 6uoXxuMMHMUYECKOH OUHCTKH MOXKET NMPOUCXOAMTBH KaK B HC-
KYCCTBEHHHIX YCJOBHSX (B OHOJIOrHYecKHMX (HIBTPAaX H a’poTeHKax),
TaK ¥ B €CTECTBEHHBIX YC/IOBHAX (HA NOJSX OPOLICHHS, MOJNAX (PHJIb-
Tpanuu, GUOJOTHUECKUX NPYAaxX H T. L.). -

Buoxumupyeckass  OYHCTKa B HCKYCCTBEHHBIX ycnommx OCyIeCTB-
MFeTcs B a9POTEHKAX-CMECHTENAX, a3POTEHKaX C PacCPefloTOYEHHBIM
BBIYCKOM CTOYHBIX BOJ, Ha 6uOPHABTPAX C €CTEeCTBEHHOH H ncxyc—
CTBEHHOH mojaueil Bo3gyxa u T. A.

Asporenk npeacrasiser co0oil pesepByap, HaNOJHEHHHH aKTHB-
HBIM HJIOM (AKTHBHBIH MJ — KOJJIOHAHAS Macca MHHepaJbHOrO H Op-
raHHYecKoro cocTaBa, OoraTas MHKpoopranusmamu). IIpu mpoxox-
JleHHH CTOYHOH JXHJAKOCTH 4Yepe3 aspOTEeHK MHUKPOOPraHH3MHI H3BJe-
KalOT M3 ee COCTaBa HEOOXOAMMBIE A/ MX NHTaHHS OpPraHHYecKHe H
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MHHepaJbHEE BEllecTBA: a30T M3 aMMHMAKa, HHTPATOB, aMHHOKHCIO
dochop u Kajuil U3 MUHEPAJbHBIX COJedl 3THX BemiecTB. JLJsi HOp#
MaJbHOH paboTHl a3pOTeHKa aKTHBHBIA MJI MOABEPraercs NepHOLHYE:
CKO#l pereHepauH.

BroduabTp npeacTaBaseT coboil COOpYMEHHE, BBHUIOXKEHHOE Me.
KMM CBHIIyYHM MATepHaJOM; Ha KOTOPOM Nepel MyCKOM CTOUHBIX BO,
co3jlaercst aKTHBHAS GHOJOrMueckas MJEHKa, cocrositiast He Tom;m,
U3 MHUKPOOPraHH3MOB, HO H H3 Bonopoc.nen JHYHHOK HACEKOMHX |
W T. A.; KOTOpBIE 06pasyioT c/I0XKHBIH GHOLEHO3, YIaCTBYIOWMH B NIPO-,
iiecce OYHCTKH. §

Cymecmyromne MEeTOAB OYHCTKH CTOYHHIX BOA JeNdATcsl Ha ABE; |
FPYNNbLI: pereHepaTHBHBIE ~— IO3BOJIAIOHIHE H3BJEYh M YTHIH30BAThy
LeHHbIE BELIEeCTBa, BXOJsLIMe B COCTAB CTOYHHIX BoJ ((dH3HKO- XHMH%
yeckasi OYMCTKA) M JAECTPYKTHBHHIE — NpelycMaTpHBalOIlHe paspy-
IIIeHHe 3arpsisHeHM# CTOYHBIX BOJ M INepexol HX B Oe3BpenHble AJs
BOJOEMa COCAUHEHHS (XHMHUYeCKass ¥ OHOXHMHUYECKAS OUHCTKH).

4.2,2. OuncTKa CTCUHBIX BOJ B €CTECTBEHHHX YCAOBHAX

B ecrecTBeHHEIX YC/IOBHAX OHOXMMHYECKas OUHUCTKA OCYILECTB-
asgercs (Kak ObIJIO YKa3aHO BbIILE) Ha 3eMJefe]bYecKHX IOJSX 0po-
wenus (3I10), monsix ¢uabTpamyy, Ha yyacTKax HOJANOYBEHHOTO OpO-
HIeHNs, B GHOJIOTHYECKHX HPyAax M OKMCIMTEJbHHIX KaHajax. Bo Bcex
¢lAyyasix HpoLecc OYHCTKH, 00e3BpeKHUBAHUS NPOTEKaeT B [OYBE HJAU
BO/le ¢ yYacTHeM eCTecTBeHHEIX npoueccoB. OCHOBHOe 3HAUeHHE HMeeT
NouBeHHasl OHOJIOrHYecKas OYHCTKAa, KOTOpas 3akJYaeTcqd B IOCTE-
TIEHHOM DpasJ/IoJKeHHH OPTaHHYecKOro BeljecTBa CTOYHHIX BOJ A0 HpO-
cTeHlINX MUHEepaJbHBIX COeJUHEHHH MO NefcTBHEM NOYBEHHBIX MHKpO-
opraHusMoB. MHUKPOOPraHU3MBl CTOYHOH KHAKOCTH aJcopGHPYIOTCA
BEPXHHM cJIOEeM IOYBH H 3HAYHTEJNbHO YBEJHYHBAIOT €€ MHKpOOHAJ/b-
HYIO0 HachllleHHOCTb. [Ipu aToM oAMH u3 HEX noru6aer noj nedcTBHEM
aHTATOHUCTOB, a APYrHe HAXOAAT B NOYBE GJArONPUSITHHIE YCJIOBHS,
HHTEHCHBHO pPAa3MHOXKAIOTCS H CaMH Y4acTBYIOT B CaMOOYHUIEHHH
MOYBEI OT BHECEHHBIX B Hee CO CTOYHBIMH BOJAMH OPTaHHYECKHX COEIH-
Henu#. [TouBa sBafeTCcH cBoero poxa ecTecTBeHHO# Jaboparopuell, rae
AKTHBHO IPOTEKAIOT CJIOXKHbIe OGHOXHMHYECKHE IpPOLEeCCH, NpPHBOJIS-
M€ K MUHEPAJH3aNMH OpraHHUECKHX BeEIIECTB, COAEPIKALKXCH
B CTOYHHIX BOJAAX, M K HX 00e33apa’KHBaHHIO — K TPAKTHYECKH MOJI-
HOMY OCBOOOKIEHHIO OT NaToreHHo# MukpodJoph. OcobeHHO Bax-
HBIM 'sIBJIsleTCS TO, YTO NOYBEHHBIE CNOCOOLI OYHCTKH HOJHOCTBIO HC-
KJII0Yal0T HeNocPe[CTBEHHOe NOCTyNJeHHe CTOYHHX BOA B HOBEPXHO-
CTHBIE BOMOEMH, T. €. HAWJIYYIIHM 06pa3oM 3allHIaloT UX OT 3arpsis-
HeHHsl. '

3110 npexacraBasiioT coboii cnenxaipHble MJIOWAAH, HA KOTOPHIX
nponcxonm OYHCTKa CTOYHBIX BOJ, COBMEILleHHAasi C BO3JEJLIBAHHEM
PasIHYHBIX CEJbCKOXO3SHCTBEHHBIX KyabTyp. IIpH OTCYTCTBHH moO-
CEAHHX STH IUIOWAAW HA3HBAIOTCA MOJAMH (QUIbTpauuH. [ToYBeHHEIM

56



MeTolaM OYMCTKH CTOYHBIX BOJ B MOCJAe[HEee BpeMs yieisiercs 6oJib-
illoe BHHMaHHE, YTO OOBACHSIETCs BO3MOXHOCTBIO COBMECTHOrO pellle-
HHS 3aJaYd OXPaHbI BOJ OT 3arpsi3HEHHS] H HHTEHCHGHKALHU CeJIbCKO-
X03sfICTBEHHOTO TIPOHM3BOJcTBa. Kpome TOro, ray6HHa OYHCTKH KOM-
MYHaJbHBIX CTOYHBEIX BOJ 3HAQUMTEJBHO BBHIE NPH NOYBEHHHIX METO-
Adx ouHcTKH (Tabu. 3.6).

Tabaiya 3.6

Crenens OMHCTKM CTOYHBIX HOj HaceneHHbiX Mect (Th) Ha coopymeHusix
ncxyccmermoﬁ OYMCTKH H npn no:memmx Meroxax

/ i CCCP ll &opr.
[Tokaaare/in Meroasl ouncTki
HCKYCCTBEHHBIE NOYBEHHLIE HCKYCCTBEHHHEE | [IOUBEHHHE
BIIKs 84 97 73 93
Cuer KOJIOHHH .
GakrepHit 90 98 80 %0

Jlns o60CHOBaHHS HCNOJb30BAHHMS IOYBEHHHX METOJ0B OUHCTKH
CTOYHBIX BOJA HeoOXOAUMO 3HAaTh NOYBEHHO-KJIHMAaTHYeCKHE YCIOBHS
TEPPHTOPHH, T. €. TUN TPYHTOB, pesbed MECTHOCTH, YPOBeHb CTOSIHHS
FPYHTOBBIX BOJ, CPEAHErof0BOE€ KOJHYECTBO OCAaLKOB, npoaomxmenb-
HOCTL BereTalHOHHOTO Mepuoja # T. IL

3.2.3. CoBepmeHCTBOBAHHE TEXHOJOTHH NPOMBIILIEHHOCTH,
CeJBbCKOro Xo3siicTa, MEJIHOPATUBHBIX MEPONPHATHA
B BONpPocax OXpaHbl BOAHBLIX PecypcoB

TlnaHoBoe, panHOHaJbHOE BefeHHe HAPOJHOTO XO3sCTBA Mpeny-
CMaTpHBaeT €ro HHTEHCHBHOE pa3BHTHE HA OCHOBe INOBHILEHHS IIpPO-
H3BOAMTENDHOCTH TPYAA, yJy4lIeHHs KauecTBa MPOLYKIHMH, BHEJPEHHS
HOBOH TeXHHKH M IIpOrpecCHBHOH TexHoJoruu. Ilpw atom Hapsmy
C TeXHHYECKHMMH H 3KOHOMHYECKHMH IIOKa3aTeNsIMH Ha MepBOe€ MeCTO
BBICTYNAeT 3Kojioruyeckuil dakrop. Ilepes MuHHCTepcTBaMH H BeLOM-
CTBaMU PasJHUHBIX OTpacjeld HapoAHOTO XO3SHCTBa IOCTaBJeHa 3a-
Jlaya NpH NPOEKTHPOBAHHUH HOBHIX TEXHOJOIHYECKHX IPOLECCOB Npeny-
CMaTpHBaTh Mephl, o6ecneyyBalOIHe COKPAlleHHe HJIH IOJHOE HCKIIO-
YeHHe BO3JEHCTBHs NPOH3BOACTBA HA OKPYXKAIOLIYI0O CPeRy.

B mnpoMBIIEHHOCTH nNpH paspab0oTKe HOBHIX TEXHOJOTHYECKHX
MPOILIECCOB CTABHTCS 3aflaya YMEHbUIEHHs BOJAOEMKOCTH NPOM3BOACTBA
H MaKCHMaJbHOTO COKpalleHHS OTXORKOB H HX yTuausauuu. Hobwii
MIOAXOJ, COUETAIOIIHA TeXHHKO-9KOHOMHUYECKHE H 5KOJIOIHUECKHe MOKa-
3aTe/]H, yKe BHEJPEH Ha psjie NPOMEBILJEHHBIX npexnpusTtuii. Tak,
B XUMHYECKOH IDOMBILLIEHHOCTH OCBO€HAa HOBAsi TeXHOJOrHYecKas
CXeMa TOJYYEHHs aMMHaka, NPH KOTOPOH 3HAUHTENbHO COKpallaeTcs
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HOTpeéneHne saekTposHeprun (¢ 1200 mo 75 xBr. u Ha 1 T aMMHAaKa)
W COOTBETCTBEHHO YMEHBINAETCA PACXON UMCTOM BOABI B 10 paa. Ilpu
NPOH3BOACTBE aMMHaKa N0 HOBOH cXe€Me OTXOJAbl B OKDPYKAIILYIO
cpefy He IOCTYHNaIoT. :

HoBhie TexHosornueckne mpoueccol pazpaboraHbl U B APYruX OT-
pacifix TPOMEILJIEHHOCTH: UeJJI0N03H0-OyMaXKHOoH, MeTaunypraye-
CKOH, CTPOHTEJbHbLIX MaTepPHAaJIOB H AP.

JlocTHXKeHHSI COBpeMeHHOH HayKM H TeXHHKH MO3BOJSKT pelarhb
npo6JeMy MpeAOTBPAIEHHs] HEraTHBHONO BJHsHMS MPAaKTHYECKH JIO-
6oro TNPOU3BOJCTBA HA ovocepy HpH OAHOBPEMEHHOM YBEJWUYEHHH
5KOHOMHYeCKOH 3(P(PEKTUBHOCTH H CHUKEHHI CeGecTOMMOCTH moJyye-
HHS eJIMHHIB OCHOBHOH NPOAYKUMY. :

CenbCKOXO35ACTBEHHO®  NPOU3BOACTBO  3arpsA3HAET . BOJOEMBI
npexje Bcero yJoOpeHMsMH M necTHipaaMu. MuTencudukauus celib-
CKOro XO03fifiCTBa, POCT YPOKAHHOCTH -Ce/IbCKOX035HCTBEHHBIX KYAbTYD
CBSI3aHbl ¢ yBeJIHYeHHEM NPHMEHeHHs] MHHEDaJbHEIX yA0OpeHui, conep-
XKalux OHOreHHble 3JeMeHTH. YacTh 3THX yHoOpeHHi monajaer
B BOAOEMbl B PACTBOPEHHOM BHJE C NOBEPXHOCTHBHIM M J{PEHaXKHBIM
CTOKOM, a 4acTb — B HEPACTBOPEHHOM COCTOSIHHH BMECTE ¢ UacTHIAMH
NOYBH B pe3yJ/ibTare ee 3PO3HH.

Crenenp 3arpsi3HeHHs] BOJOEMOB yﬂoépenmmu 3aBHCHT OT MHOIHX
(hakTopoB: KoJudecTBa, (DOPMBEI M BpPeMeHH BHeceHHsl yA0OpeHuii, pac-
TBOPHMOCTH MHHEDaJIbHBIX 3JIEMEHTOB, 06beMa MOBEPXHOCTHOIO CTOKA,
BEJIMYHHBl OCAJKOB, HHTEHCHBHOCTH 3PO3HOHHBIX MPOLECCOB..

B Hacrosiee Bpemsa emre ne pa3paboTaHa cucTeMa HayyHo ofoc-
HOBaHHBIX MePONPHATHH, 00eCNeUYnBaOIUX 3alUUTY BOAHBIX OOBHEKTOB
OT 3arpsi3HeHHs YAOOpEHHAMH, HO NPHHAT DAL Mep, HAIpaBJeHHBIX
Ha coKpallleHHe IMoNaJaHusl OHOTeHHBIX 3/J€MEHTOB B BOJOEMHL. ITO
TaKHe Mephl, KaK TOYHOe OIlpejlesieHse HOPMBl BHECEHHs yao6peHus,
NpHMeHeHHe YnoOpeHHH B BHAe TpaHyJ, NpaBHJa CKJAaJHPOBAHUSA
HT. I '

INpuMeHeHHe NeCTHUHIOB B CEJbCKOM XO3FHCTBE CBJ3aHO ¢ HEOO-
XO,ZIHMOCTb}O 60pbOB! ¢ COPHSIKaMH, BPeJHTeSIMH U OOJIe3HSIMH pacTe-
nuii. HMcnonb3oBanne mecTHHHIOB NMO3BOJISET MOAAEPKHUBATH CTAOUJIb-
HBIH YPOBeHb CEJIbCKOXO03AHCTBEHHOrO IPOM3BOACTBA. B TO xe Bpemsa
CMBIB NIECTHIIMJOB C IT0JeH, OpOoIlaeMblX MacCCHBOB, JIECHBIX IIOYB H IIO-
‘nmajaHHe HX B BOJHBIE OOBEKTH HPHBOJAHT K HAPYUIEHHIO BOJHBIX 3KO-
CHCTEM, OTPHIATeJbHO BO3JeHCTBYyeT Ha BOCIPOH3BOASLLYIO CHCTEMY
TUAPOGHOHTOB.. IT0 TeM (oJiee ONACHO, YTO XJOPOPTaHHUECKHE MECTH-
UHAB He NOAJaloTcs GHOJOTHYECKOMY paclaly, OHH COXPaHSITCS Ha
NPOTSAXKEHHH MHOIHX JIeT B IPEecHOH H MODCKOH Bode n o6Jajnaror
. .CIIOCOOHOCTBIO HAKANJIHBAThCS B BOAHBIX OpPraHH3MaXx.

Has- PalHOHANBHOTO HCNOJIB3OBAHKSA NECTHLHAOR W MPEIOTBpale-
HHSl HX BPeJHOro JeHCTBHS Ha OKpYyKalollylo cpery cosgaHa [ocyupap-
CTBEHHasl KOMHCCHS II0 XHMHYECKHM cpeAcTBaM GOpbOBI C BpemuTe-
JaMH, 00Je3HSIMH H COpDHSIKAMH pacTeHHll, -Kotopas ofbeauHsier H
KOOpAHHHUpPYeT paboTy B 3To#H 06/acTH HAYUHBIX HHCTHTYTOB, MuHH- -
CTEPCTB XHMHUYECKOH NPOMBIILJIEHHOCTH M 3[ApaBooxpaHenus, I'ocymap-
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CTBEHOHTO arponpPOMBIIIEHHOTO KoMuTeTa, B e¢ GyHKmHIO Bxoput:
paccMoTpeHHe M YTBEPK/EHHe INPEVIONKEHH! O NOpsiike roCynaper-
BEHHHX HCIBTaHHA HOBHX NECTHUHJOB OTEYECTBEHHOTO H 3apyGex-
HOTrO NpOHM3BOJCTBA; NPHHATHE pellleHWA O NPHMEHEHHH B CeJbcKoMm
X035CTBE HOBHX XHMHUECKHX IpPeNapaToB, KOHTPOJb 32 KadecTpowm
MEeCTHUHAOB, BHIYCKaeMbIX NPOMBIULIEHHOCTDIO; H3AaHHE CIEUHabHOM
JHTEpaTypH 10 NpPHMEHEHHIO INECTHUMAOB B CEJAbCKOM XO3fijcrpe
HT. I : ,
KoHTposb 32 NpaBHJBHOCTbIO NpPHMEHEHHS H COOJMIOAEHHEM koj-
X03aMH, COBXO3aMH M JDYFHMH Ce/bCKOXO3SHCTBEHHHIMH TNpPenmpys-
THIMH  YCTAHOBJIEHHHX DEIJIAMEHTOB M0 NPHMEHEHHIO NeCTHHupoB
ocyllecTs/sieT [/1aBHOe ynpaBlieHHe 3alMTH pacTeHHi- MHHHCTepeTpa
ceabckoro xossficrBa CCCP. Ha 3To MHMHHCTEPCTBO BO3JIOXKEH Kogr-
pOJb 3a COCTOSIHHEM HAKOMJIEHHsl MeCTHUHAOB B BOAHBIX 0Ghegrax.
B nociensHe TrofH Cepbe3HbIM 3arPA3HMTENEM BOAHOR cpenm
CTaJIH KPYNHHE XKHBOTHOBOAYECKHE KOMILIEKCH. YCTaHOBJEHO, YTo nipyn
OTKOpMe Ha 1 Kr mpHpocTa KHBOH Maccel oGpa3syercd oT 6 Ao 24 kr
HaBo3a. B Hamweil cTpaHe 3a rojf Ha XXHBOTHOBOZYECKHX depMax o6.-
pasyercs npuMepHo 800 muH. T HaBosa. JKuikuil HaBO3 B HEOGpaGo-
TaHHOM BHJ€ NPE/CTaBJseT COOOH BBHICOKOKOHUEHTPHPOBAHHOE opra- -
HH4ecKoe yjpoOpeHHe. B TakoM BHJe ero He/k3s HCNOAb30BaTh Ha
CeJIbCKOX035HCTBEHHHX YroAbsix. [0TOBA XKHBOTHOBOAYECKHE ¢Toku
K HCHO/Ib30BAHHIO, HX H3MeJ/bYalOT, TOMOTEHH3HDPYIOT, Pasfelsiior ya .
TBEPAYI0 H KHAKYIO dpakiluH, 06€33apaxKBAIOT, BEAYT €CTECTBEHHY0
H HCKYCCTBEHHYIO GHOJIorHdecKyio ouHcTky. ITocnie pasmenenns tpep-
Ay (pakuHIO CKAALHPYIOT B OYPTH AJsA OHOTEPMHYECKOTO dGe3zg-
paXHBaHHA M BHOCST HA NOJS B MEPHOA OCHOBHOH 06PabOTKH moyppy,
Kugkyio ¢Gpakuuio HaBo3a HaNpaBJsiOT Ha NOJS OPOIUEHHS. '

Onur HCnOJb30BaHHS KHBOTHOBOAYECKHX CTOKOB JJIft OPOuIeHus
3eMeJb, YBeJHYEHHS IIDOH3BOJCTBA KOPMOB H INPefOTBPAlU€Hug 33-
rpsiI3HEHHs. BOJHBIX OGLEKTOB HaKONJIEH B psJie KOJX030B H COBX030B
benropoacko# o6aactd. Cpok OKynaeMOCTH KaNHTaJbHHIX BJIOMXequji
B CTPOHTE/IBCTBO OPOCHTEJBHOA CETH ¢ HCNO/Ib3OBAHHEM XKHBOTHOBOJ-
YeCKHX CTOKOB B Xo3AfcTBax obGaactu xosebnercs oT 4 10 10 der ppy

3arparax Ha 1 ra or 1500 xo 2500 py®6. _ .

IIpoBonumas B Besropoackoit oGaacrtu pabora mo 9¢’¢3KTHBHomy
HCIIO/Ib30BAHHIO IIEHHBIX OPraHHYECKHX yRoOpeHHH ono6pera Kompuc-
cueit Ilpesnauyma Cosera Munnctpos PCOCP no oxpane 0Kpyxaio-
wed cpefill H PAUHOHAJBHOMY HCHOJIb30BAaHHIO NPHPOIHHIX Deeypcop
M DeKOMEH0BaHa [Jis IIMPOKOrO pacHpoCTPaHEHHs B APYTHX 30max
Poccutficko#t Penepauun. ’ '

Cpenn Mep, cnoCoGCTBYIOMIHX OXpaHe NPUPOAHHIX BOA OT 3arpsa- ’
HEHHs ONMpPENE/IEHHYIO POJib MIPAIOT H MEJHOPaTHBHHE MEPONpPHsuTHg,
Hx moxHO moapasjennTs Ha arpoTeXHHYECKHe, JIeCHbIE H THAPOTexuy-
yeckHe. ArpoTexHuyeckue INpeAyCMaTpHBAOT INpaBUJIbHOE BeneHue
CeJIbCKOXO351HCTBEHHEX pPaboT (BChAlKa YyacTKOB, MOABEPXKeRHpx
9po3uM, NONEpPeK CKJOHOB, 3alpeT BHNaca CKOTa HA CKJjoHax
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€O c/1abbiM MOYBEHHBIM MOKPOBOM W T. A.). JlecHmle Mennopamuu 3as
KJI0YaI0TCSi B OCHOBHOM B BBIPallMBAaHHM APEBECHOH M KyCTapHHKOBOH .
PACTHTENHOCTH Ha IVIOUAAsAX, TIONBEPXKEHHHX 3DO3MH, B BepxHell
epenHel yacTax peuyHblX 6accefiHOB. DTH MEPONPHATHS YMEHBIUAIOT MO~
BEDXHOCTHBIE CTOK M 3HAYHTEJNBHO 0CHa6JSIOT BOAHYIO 5PO3HIY,
TCuapoTeXHHYECKHE MeJIHOpaLHMH  IIPEeANoJaraior perynupoBaHue #
€osjlaline G/1arofpHATHOrO I BO3JENLIBAHHA PA3JHUHBIX CEJbCKOXO
3AHCTBEHHBIX KYJbTYpP BOAHO-BO3AYIIHOTO peXHUMA noqsorpymosi
Ho onu He RosiXkKHbl NPHBOAUTH K BHIMBIBAHHIO IUTATEJbHLIX BEIECTH
3 fouskl. IIpu opollieHMH HEOGXOAMMO CTPOrO cOGJIOLATH HOMMBHLIE
HOpMHI, HOO HX IIpeBLIilleHHE MOXKeT NPHBEeCTH K IoAbeMy T'PYHTOBBHIX
BOJ M 3aCOJIEHHIO 3eMesb, Ecau CyILIeCTBYeT yrposa 3acojeHust Boj-
HBIX 0ObEKTOB JpeHaXKHhIMH BOJAMH, NOJKeH OHITh IpexycMOTPeH HX
nepexBaT KOJJIEKTOpaMu A OTBeJeHUS H mochienyiomeir o6paboTKu.

K Mé1HOpaTHBHHIM MepONMpPHATHSM MOXKHO OTHecTH paboTH 10
[ipeOTBpalleHHI0 06pa3oBaHus OBParoB, OHOJI3HeH, o6pyuienus Oepe-
roB (TeppacupoBaHHe KpPYTHX CKJIOHOB), KpeNJ/eHHe OTKOCOB, Ipo-
KJNafKy CHelHaJbHBIX APEHaXKell M KaHaJOB. :

[

I'2asa 4. TIPABUJIA OXPAHBI TIOBEPXHOCTHBIX BOJL
OT 3ATPA3HEHUS. OPTAHM3ALLMS CHCTEMBI
HABJIIOLEHHS M KOHTPOJISI 3A KAYECTBOM - BOJbI

4.1. TMpasuia oXpaHbi NOBEPXHOCTHBIX BOJ OT 3arpA3HEHHUs

Bonpocam oxpaHb BOJOEMOB OT 3arpsidHeHHs, HOPMHPOBaHHIO
CTOKa 3arps3HeHHi#l B Haulell CTpPaHe CTAIH YAeasITh BHHMaHHe elle
B KoHle npouwioro Beka. B 1896 r. ITuporoBckuii cbesn Bpauel xona-
TaHCcTBOBaJ 00 YCTAHOBJIEHHH 3aKOHOJATeJbHBIX NPABHJ CIYCKA CTOY-
HBEIX BOJ B BoJoeMbl. Ho to/pko B 1908 r. nosBuauch nepBuie NpaBuia,
periaMeHTUpPYIOLLHe YCJIOBHS CIIyCKa CTOYHEIX BOJ B pekH. OHH OCHO-
BHIBAJINCh HA TOM, UTO «BOAA, cOpachiBaeMasi B BOMOEM, AOJIKHA ObITh
TaK e YHhcTa, Kak ¥ Bojga B Bojoeme». B 1910 r. 3w mpasujia us-3a
HX JKECTKOCTH OblIH NepecMOTDeHE. IlepBule «CanuTapHEE NpaBusa
PC®CP o cnycke CTOYHHIX BOJA»  OBIJIH ' U3ILAHBI HapxomsnpaBOM
B 1929 r.

B nepuon 1930—1940 rr. BHNONHEHH KOMIUIEKCHBIE HCCTEI0BAHHA
CAHUTAPHOTO COCTOSIHHSI BOJOEMOB B CBSI3H C HX HCIOJb30BaHUEM,
Pesy/braTel 9THX HCCJI€LOBAHHH JIErVIH B OCHOBY HOPMHDOBAHHUS UHC-
TOTH BOJOEMA, KOTO[fOe yCTaHaBJIHBaJO, KakK#e KOHIEHTpalWH 3a-
IPA3HSAIONIMX BeliecTB MOTYT HMETh MeCTO B BojoeMe. B 3aBucumocTH
OT HOPMAaTHBOB Ka4eCTBa, . YUYHThiBas CcTeneHp pasbaBJieHHs,, BHIGH-
paercsl M ONTHMAJIbHAS CTENICHb OUHCTKH CTOUHBIX BOL.

C yueroM BBHIOJHEHHHX HcClaenoBaHui B 1938 r. MOSBHIHCH HO-
Beie «[IpaBuaa», B fgajbpHeHIIeM OHHM NepHOJAMYECKH Il€pecMaTpuBa-
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auch u yrounsauck. Iocnennue nefictyrompue «[TpaBnaa» yTBEpXK-
neHel B 1975 r. MiMu pyKOBOACTBYIOTCSI B CBOEH JeTEJBbHOCTH OPraHbl
rocy1apcTBEHHOTO BOJHOIO, CaHMTapPHOrO H pbx6Horo Hazsopa.

OCHOBHOH TNIpHHHIMHA OXpaHbl BOJ, 3aJI0XKeHHHH: B aTHX «[IpaBu-
JaX», — CO3/laHHe YCJIOBHH, MO3BOJSIOMMX 06ecneunts co6JI0eH e
Tpe6osaHHu K KauecTBY BOJBI B ME€CTax BOJOIOJb30BaHMUS.

He ocranaBauBasicb nofpoGHo Ha pasfenax <«IIpaBua», oTmeTuMm,
YTO B HUX YETKO JaHbl TpeGOBaHHS K _YCJIOBHAM, JONyCKAIOLHM c6poc
CTOYHBIX BOJ M BblAauyy paspemeHHd Ha c6pOC B BOAOEMBI; JOMOJ-
HEHBI'H YTOYHEHH HOPMATHBEI KaueCTBa BOALI BOJIOEMOB X035HCTBEHHO-
OLITOBOrO HasHayeHHss H /s pHOOXO3AHCTBEHHBIX IeJiell, ‘Crenyans-
HBIM - IYHKTOM YCTaHOBJIEHO, YTO HpPH cOpoce CTOUHBIX BOA B uepTe
HACeJEHHOro NMyHKTa OH SIBJSETCsi NePBBIM PAaCYETHHIM CTBOPOM BOJO-
NOJb30BAHHUS, YTOUHEHH TEXHHUECKHE HAAHHBIE OTBEJEHHS CTOUYHBIX BOJ
B BOJIOGMbI, TOPSAJIOK COIIACOBAHHSA; YCTAHOBJEH MOPSIOK KOHTPOIS
3a 30 PEKTUBHOCTHIO OUHCTKHU.

«IIpaBunamus sampeuieHo c6pachiBaTh B BOAOEMBI CTOYHBIE BOJIHI,
colepxKalllue BEILECTBA, JJIs KOTOPHX HE YCTAHOBJIEHH INpPENEIbHO
nponyctuMble koHueHTpamuu (IIJK). 3ampemaercs c6poc HEOUHILIEH-
HBIX CTOYHBIX BOJ C IIaBAIOIIHX CPEACTB BOJHOIO TpaHcHopra, Ge3
perucTpanyy H INOJy4YeHHsi COOTBETCTBYIOLIEro paspemieHus. IIpu BHI-
Jaye paspellieHHss Ha c6poc CTOYHBIX BOJ HEOOGXOJHUMO YYHTHIBAThb
NnepcleKTHBY pa3BHTHsI NaHHOro npeanpusaTus. Karteropuuecku 3sampe-
meH cOpoc CTOYHBIX = BOZA, HMEWOIIHX PpAJHOAKTHBHEIE BeILECTBA.
B «IlpaBuiiax» peranpbHO OCBEIUEHB H APYrHe acleKThi 3arpsi3HEHHs.
Tak, naHbl HOpMATHBL COCTaBa H CBOCTB BOJbI BOIHBIX OGEKTQB NPH
CIlycKe B HHX CTOYHBIX BOJ. '

IIpu nmoctynieHuu B BOAHBIE 06’beKTbI HECKOJIBKHX BELIECTB C OJIH-
HAaKOBHIMH JIHMHTHDYIOUMMH NOKa3aTeNIMH BPEIHOCTH (C y4YeToM
npuMecell) cyMMa OTHOLIEHHH 3THX KOHIEHTpaUMi KaxXJoro H3 Be-
1lecTB B BOAHOM obbekTe K coorserctByiomum I1K ne momxua mpe-
BBIIIATh €JAHHUIE! (MOAPOGHEee 06 3TOM CM. IL. 2, 1. 2.3).

Bosnbuioe BHEMaHue yneneno B «IIpaBHJax OXpaHbl MOBEPXHOCT-
HBIX BOJL OT 3arpsisHEHHsi CTOYHBIMH BOZAMH» BOIPOCAM COIVIACOBAHUS
YCTIOBHH OTBEe/IeHHSI CTOYHHIX BOJ, pab0oTe KOHTPOJHDPYIOIINX OPraHOB
¥ OTBETCTBEHHOCTH 3a HapyueHue «IIpaBui».

B nacrosauiee Bpemsi «IIpaBusa OXpaHB NOBEPXHOCTHBHIX BOJA OT
3arpsisHEHUs] CTOYHBLIMH BOJaMH» nepepabaTHiBAlOTC B COOTBETCTBHH
c TpeGOBaHHAMH HOPMATHUBHHIX JOKYMEHTOB, BBEJECHHHIX B HeHcTBHE
nocie yreepxpenns «IIpasua» 1975, Tak, oHm O6yayr peraa-
MEHTHPOBATb OTBEJEeHHe He TOJbKO CTOUHBIX BOJA, HO M BCEX BHJOB
BOJ, 3arpsi3HEHHEIX B pe3yJbTaTe XO3SHCTBeHHOH JesTeJbHOCTH H
OKa3blBalolHe HeOJaronpHATHOe BO3NEHCTBHE HAa COCTOSHHE IOBEpX-
HOCTHBIX BOJI.

Ognnxolt U3 XapaKTePHCTHK KauecTBa BOABI SIBJSAETCS MYTHOCTB, T. €.
KOJIHYECTBO B3BEIUCHHBIX BEILECTB, COAEpXKallUuXcs B JIHUTPE BOABI
(mr/a) (taba. 4.1). B meficreylomux «[IpaBHnaxs comepxarcs peko-
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MeHAalHHl O JONYCTHMHIX H3MEHEHHAX MYTHOCTH BOAHHX MacC B pe.
© 3yJbTaTe BHOCHMBIX CTOYHBIMH BOJaMi B3BEIIEHHBIX BeIleCTB TEeXHO-

FEHHOTO NMPOMCXOXKACHHA. ITH PEeKOMEHAAUNH HeJb3s OTHOCHTb K ecTe-
_ CTBEHHHM HaHOCaM, NePeHOCHMHBIM PEUHHIMH NOTOKaMH ¥ QopMHpYIO-
WAM HX J0XKe.

. !
‘ Tabauya 4.1
OG6uue TpeGoBAHUA K COCTABY CTOUHHX BOR o
Juanason TounocTs - n3Mepenuit
H3MEHEHUs . Jonycrumoe
. €CTeCTBeHHHX npeBHIUIeHHE
Mokasarens ((bonoswi(i) L7s HAXCHEro | AAs Bepxuero | . ;: y ;)}:)(;g:oﬁ
3HaueHn npeRena npexena o :
MY)‘:;!;’:TH, JHaNna3oxa JHanasoHa
' Bssemennne Mensme 10 — 25 3,5
BelleCTBa 10—100 25 20 2,5—20,0
(myrroets) | 100500 20 15 20,0—75,0
500—2000 15 10 75;0—200
Boavwe 2000 — — 200

NMpumevanue. Ilpu cOpoce CTOYHHIMHE BOAAMH B3BEUIEHHHX BemeCTs, KOTOPHE
N0 MEHEpaJbHOMY COCTaBy He OTJHYAlOTCA OT eCTeCTBEHHHX (COpoC NpH THAPOTEX-

HHYECKOM CTPOHTENBCTBE, paspa60'me H OTBajgax rpyHTa, CGPOC nocJsje IPOMBIBKH .

HEKOTODHX IIOJIE3HHX HCKOH&GMHX), CcOoliepIKaHHe B3BElleHHHX BelleCTB B KOHTPOABHOM
CTBOpE He JHOJIKHO BO3pacTaTe NO CPaBHEHHIO C eCcTeCTBEHHBHIMH YCI0BHAMH,

Tlpu pemennn 3agaun 06 OLEHKE KayecTBa BOJAE PEYHOT'O INOTOKA
N0 3HAYEHHSAM MYTHOCTH HeOOXOAMMO YYHTHIBATh NPOCTPaHCTBEHHOE
pacnpejesyieHHe CpPEAHEMHOroJieTHEH MYTHOCTH peK N0 TEPPUTOPHH
CTPAHH, @ TaK}XKe BHYTPHIOLOBYI0O U3MEHUMBOCTL MYTHOCTH H BO3MOXK-
Hble ee CyTOYHble KoJeGaHusl. Pernamentuposanue cGpoca crTou-
HBIX BOJ, COJepXKallHX Te XKe B3BEHIEHHHE BEIeCTBa, KOTOpPHE TpPaHC-
NOPTHPYIOTC B €CTECTBEHHOM COCTOSIHHH, MOXKET OCHOBBIBAThCH
TONBPKO Ha CONOCTaBJEHHH ~MYTHOCTH cGpackiBaeMHX BOJ ¢ ¢o-
HOBOH MYTHOCTBIO peuHoro motoka. [Tox ¢oHOBOH MYTHOCTBIO CAEAyeT
MOHHMATh €CTeCTBEHHYIO MYTHOCTb, ONpele/sieMyl0 YCIOBUSIMH ¢op-
MHDOBaHHs1 CTOKa B3BelIEHHHX HaHOCOB B Tpexenax peuyHoro Gac-
CeHHa, OJIHHB H PYC/a, €CTECTBEHHBIX MPOLeccOB TPAHCIOPTA H Nepe-
OTJIOXKeHHsl HaHOCOB B pekax. Hauboaee uesnecoo6pasHeIM NpeACTaB-
JASI€TCsl CYHTaTh (OHOBBHIMH [1JIsi 3aJlaHHOTG CTBOpA 3HAYEHHS MYTHO-
CTH, CpellHHE 3a paccMaTpHBaeMylo a3y ruApOJOrH4eCKOro Pexuma
{nosoBoabe, HOXK/IEBhie MaBOJAKH, 3UMHSIS M JeTHe-OCEHHSSI MEXKEHb).
Ilns pex, Ha KOTOPHIX M3MEDSIOTCSl MYTHOCTH H PacXoibl BOIEL, (OHO-
Bhle 3HAYE€HHS MYTHOCTH ONpeleslOTCs HO NaHHHM, NOMellaeMuIM
B cnpasounuke OI'X, Ilpu orcyrcTBHH Ha6aiofeHHil 32 HAHOCAaMH Ha
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paCCManHBaeMOI/I peke (GOHOBbIC KOHUEHTPALUH ONpeleNsioTes Mo
peKe-aHaJory, Haxoisulefics B TOH JXe 30He MYTHOCTH, 4TO H 3Ta
peka.

HopmupoBanune c6pocoB B3BeLIEHHBIX BEIECTB TOIO XKeé MHHepa/b<
HOTO COCTaBa, 4YTO W €CTCCTBEHHbLIE HAHOCH, OCHOBLIBAETCS Ha CIO-
co0e, YUHTHBAOMEM TOUHOCTh X3MEepeHHst MYTHOCTH HCHOJb3YEMBIMH
B Hacrosllee BpeMs MerTogamu. TouHOCT, H3MEPEHHS MYTHOCTH CO-
craBaser 10—25 % OT H3MepeHHOrO 3HAYEHHUS, NOITOMY H OTKJOHe-
HHSl aKTyaJbHHEIX 3HAaYeHHH MYTHOCTH Ha 10—-25 % OT xapakTepHBIX
AJIS NAHHOTO MOMEHTAa 3HAUEHWH Hesib3sg CYMTATh 3aMETHBIM Hapymie-
HHEeM pexHMa TPaHCIOPTa HAaHOCOB peKH. B cOOTBETCTBHH € H3JIOXKEH-
HBEIM. COCTaBJIeHB OOLIHe Tpe(GOBAHHA K COCTaBYy CTOYHBIX BOJ, COJep-
»KAIlMX B3BEIIECHHBIE BEIIECTBA, KOTOpble He OTJIMYAIOTCS OT ecTecT-
BEHHBIX B BOJAHOM oObekTe (Tabi. 4.1).

‘Kpome yroumenusi HOPMAaTHBHHIX MOKa3aTteself MO MYTHOCTH BOA-
HBIX 0O'beKTOB B pa3pabarbiBaeMol HoBOH pepaxuud «IIpaBHa» 3Ha-
YHTENbHO PaCIIHPSAETCs] NepedeHb HOPMHPYEMBIX MHIPENHEHTOB, AJs
HEKOTOPBbIX 3arpsi3HIOLINX BeLlecTB yTquebe YHCJIEHHbIE 3HAUCHHS
NAK ut. 1.

B macrosiee Bpems npoekT «[IpaBui» npPOXOmMT anpobauuio
B HayyHO-HCC/AeNOBATe/NbCKAX H IPOEKTHHIX OpPraHU3alUsX, 3aHUMalo-
U(HXCS BONPOCAMH OXPaHbl NOBEPXHOCTHHIX BOJ OT 3arps3HEeHHs.

[

4 2. Opranu3auusi CMcTeMbl HAGJAIOEHHST H KOHTPOJIS
: 3a Ka4ecTBOM BOABI

« Tloa BausiHHEM aHTPONOTeHHOH. AEATEJBHOCTH TPOMCXOAST HU3MEHe-
His Bo Becell Guochepe, uTo TpeGyeT NOCTOSHHBIX Habmonenuit. Jlas
9TOH LeJH Y Hac B cTpaHe paspaGoTaHa cHcTeMa HaGsiOfeHUH, KOHT-
pOJIs U yqIpaBJIEHHsI 33 COCTOSIHHEM oxpymalomen CpelErl, KoTopas
TN0oJIyuHJia Ha3BaHAE MOHHTOPUHT.

MOHHTODHHT — STO OLEHKa COCTOSIHUSI OKpy2Kalollell NPHPOLHOH
CPeAbl TyTeM MOBTOPHBIX HAO/IOfeHUH 3a ee 3JIeMeHTaMH (KOMIIOHEH-
TaMH) B NPOCTPAHCTBE H BO BPEMEHH C ONpeAEJECHHOH HeJblo H 10
3apanee NOArOTOBJEHHOH mporpamMme. MOHHTOPHHI' MOXKET OCYLI€CTB-
JATBCSL B PA3JHUYHBIX MacliTabax, B TOM YHCJIE H B IJ06aNbHBIX. AKa-
nemuk M. WM. TepacuMoB BHIe/NsieT TPH OCHOBHBIX «OJOKay cospemeﬂ-
HOT'0 MOHHTOpHHTa:

1. BrosKONIOTHYECKHH MOHHTOPHHT, BKIIOYAOMWMA B cebs HabJ0-
NIeHHST 32 COCTOSIHHEM CpelBl ¢ TOUKH 3DEHHS-ee BIAUSHHA Ha COCTOS-
HHE 30pOBbsSl UEJIOBEKa, IOCKOJBKY OHO sIBJsieTcsl Hanbosee KOMI-
JIEKCHBIM KPHTePHEM COCTOSHHMS OKpyXKalolleH cpejnl;.

2. T'e09KOMOTHUECKUT HJIH  NPHUPOIHO-XO3AHCTBEHHHH  MOHMTO-
PUHT — 0ObeAHHsAeT HaOJIOLEHUS 32 COCTOSIHHEM H H3MEHEHHEM KakK
IPHPOAHBIX TeOCHCTeM, TaK U NPHPOAHO-TeXHHYECKHX (arpoCHCTEMHI,
rOPOJCKHe CHCTEMHE H T. 11.);

3. buocepHbIi  MOHHTOPHHT — IPOBOJIUT HaGJIOLEHHS], KOHTPOJb
H NPOTHO3 BO3MOXKHBIX .H3MeHEHHAH B rao6anpHOM Macwrabe, T. e.
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B OTHOWeEHHH GHOCGEpH B 1eJAOM KAaK CPeibl JKH3HH BCEro yejnoBeye-
CTBa.
I0. A. Uspasab BHaensieT caeAyioOlie OCHOBHBIE 3a/layi, KOTOpHE
CTOSIT Iepej IM00abHOl CHCTEMON MOHHTOPHHTA: « ,
— HabJOJeHHs 32 H3MeHeHHeM COCTOSIHHS OHocdepbl, BbAENEHHE
- T€X 3JIEMEHTOB, KOTOPHle 00YCJOBJIEHbl YeJOBEUECKOH NEATENbHOCTHIO;
— DOPOrHO3 H ONpefesieHHe TeHAEHNHH B H3MeHeHHH Guocdepsl;
— OIleHKa HM3MEHEHHH U TeHJeHUHH H3MeHeHHH GHocdepsl. '
JlanHble HaOMIOJeHUil Aal0T MaTepHas [Jsl NPOrHO3a BO3MOMKHHIX
n3MeHeHuit B 6uocdepe. OueHka 5THX H3MEHEHHH M H3MEHEHHMH TeH-
JEeHIHH ROJKHA JaTh OTBeT HA BOIPOC O HeOJAromoJydyHOM IMOJOXKe-
HHM B Ouocdepe, yKasaTh, B 4eM W T[e NPUYHHA CO3[ABIIErocs CO-
CTOSIHHS, NIOMOYb ONPEJeNHTh Te NEeHCTBHS, KOTOpHE IOMOIyT HOpMa-
JH30BaTh nojoxenue. [Tostomy eme B ITocranosaenuu LK KIICC
1 Coera MunncrpoB CCCP No 898 or 29 nekabpsi 1972 r. «O6 ycu-
JIEHHY OXpaHbl MNPHPOAB M YJYYLIEHHH HCIOJb30BAHHS MPHPOAHBIX
pecypcoB» Onla IOCTaBJeHa 3afaya IO CO3JlaHHI0 obLlerocyaapcr-
BEHHOH CJyXO6bl HabMOfeHHH H KOHTPOJS 32 3arps3HeHHOCTbIO 00Db-
exroB npuponHoii cpeast (OI'CHK). Opranmsanus u obecneuenue
(GYHKIUOHHPOBAHHA 3TOH CJyKO6H OHIJIM BO3JOXKEHB Ha ['oCKOMruji-
poMer. ~ ,
IT0 Xe INOCTAHOBAEHHE ONPENEJHIO 3a71aYd OTHEJbHBHIX MHHH-
CTEPCTB ¥ BEIOMCTB B 4acTH KOHTPOJs 3a 3arpsi3HeHHEM TNOBEPXHOCT-
HBIX 'BOJ ¥ 00513aJ10 HX pa3paboTaTh M OCYHIECTBHTh MEPONPHSATHA MO
CO3@HUI0O CETH NYHKTOB KOHTPOJSI KauyecTBa INOBePXHOCTHHIX BOJ.
ITocraHoBNeHHEM TIPEAYCMOTpEHa TakXke pa3paboTka KOMILIEKca
TOCYJapCTBEHHBIX CTAaHJapTOB B 00J1AaCTH OXpaHbl NMPHPOXHL
Kaxkue xe 3anauum B o6sacTH KOHTPOJIsSi KauyeCcTBa NOBEPXHOCTHHIX
BOJI NOCTaBJIEHBI Tepej oflierocyjapcTBeHHON - ¢y 608 Hab/MI0AeHHH
H KOHTPOJS 3a 3arPsi3HEHHOCTBIO OO'bEKTOB NMPHPOAHOH Cpennl?
~ 3mecp HeobxoauMo otMerutb, uto cucreMa OI'CHK sBaserca
cly®Gof HHPOPMAUHOHHON, M TNO3TOMY €€ OCHOBHBIMH 3afayaMH
B PaMKax KOHTPOJISI KayecTBa MOBEPXHOCTHHIX BOA SBJISIOTCS:
— CHCTeMAaTHYeCKOe NOJyyeHHe KaK OT/JeJbHHIX, TaK H 0600IleH-
HBIX BO BPEMEHH H IPOCTPAHCTBE JAHHBIX O KAUECTBE BOJHI;

_— OfecreueHye UEHTPAJbHEIX NMAapTUAHBIX, COBETCKHX H HAPOJHOXO-
35HCTBEHHBIX OPraHOB, a TaKXe 3aHHTePECOBAaHHBIX OpraHH3auMi
CHCTeMaTHYeCKOH HH(pOpMauyell U IPOrHO3aMH O KauecTBe BOALI BOJO-
€MOB ¥ BOJOTOKOB M 3KcTpeHHoH nHbopMauuefl 0 pe3KHX HN3MEHEHHSIX
3arpsi3HEHHOCTH BOJHI.

4.3. Opranusauus pa6ot no HaGII0AEHHIO H KOHTPOJIIO
KayecTBa MOBEPXHOCTHHIX BOA

KoHrpoab xauecTBa mosepxHocTHhiXx Box B cicreme OI'CHK mnpo-
BOIHTCSI B COOTBTCTBHH ¢ Tpe6oBanusmu I'OCT 17.3.07—82. «Oxpana
npuponsl. I'mapocdepa. I[Ipasusna KouTposast KauecTBa BOABI BOfOe-
MOB M BOROTOKOB». OH ycraHaBiuBaer CAUHBIE TpeGOBaHHA



K NOCTPOEHHIO CETH KOHTPOJA, NpOBeAeHHI0 HalmiofeHHH u obpa-
6oTKe.

B ocnoBe oprauusaum W TPOBEJEHHS KOHTPOJs B MNyHKTax
OI'CHK uexar cienyomne oCHOBHbIE IPHHIIUIILL

— KOMIIJIEKCHOCTD H CHCTEMAaTHYHOCTD Ha6JIIOIlEHHI7i'

— COrJ1acOBAaHHOCTb CPOKOB HX - nposeneuuﬂ ¢ xapamepﬂbmu THA-
POJIOTHYECKHMHU CHTYaLUsMH; .

— onpefie/ieHHe NOKa3aTesell Ka4€CTBA BOLB! €HHEIMH METOIAaMHU.
' Cod.moneﬂue 3THX TNPHHUHIOB AOCTHIAETCS YCTAHOBJEHUEM .TPO-
rpaMm KoHTpoas (o ¢H3UYECKHM, XHMHUECKHM, THAPOOGHOIOTHYECKHM
H THIPOJOTHYECKMM IOKa3aTeJsiM) H INepPHOAMYHOCTBIO INpPOBENEHHS
KOHTDOJISl, BHINIOJIHEHHEM aHaJH3a Npo6 BOAH IO €AHHBIM METOAHKAaM,
TIPOBEJCHHEM T'HIPOMETPHUECKHX pa60'r B - COOTBETCTBHH ¢ - yxaaav
HHAMHY. :

IlepBrM sTanoM opranu3anHH paboT no HaGMIOACHHIO H KO’HTpO.IUO
KaYecTBA TOBEPXHOCTHHIX BOJ SIBJISIETCH BHIGOP MECTONONIOKeHUs
NYHKTOB KOHTPOJIA. ' :

Tlon mynkTOM KOHTpO/IA KayeeTBa noaepxnocmmx BOJ CJepyet
NOHMMaTh MECTO Ha BOJOEMe HJIH BOMOTOKE, B KOTOPOM MPOHUSBOMAAT
KOMILJIEKC. paboT [Jisi MOJNYYEHHS JaHHBIX o kKauectBe BoaH. [Ipu Ha-
JHYAH HECKOJIbKMX HCTOYHHWKOB 3arPASHEHMY NOJ IyHKTOM KOHTPOJSK
C/IeyeT MOHHMATh BECh YYAaCTOK BOJOEMa HIH BOJOTOKA, HA KOTOPOM
pacnofoxeH HaceJeHHbH NYHKT, & HE OTHeJbHHEe HCTOUHUKH 3arp513-
HEeHHst.

Haspanne NyHKTa KOHTp’OJ]ﬂ JlaeTcsl MO HAa3BaHHIO KaKoOro-ju6o
TIOCTOSTHHOTO OpDMEHTHpa (HaceseHHBIH NYHKT, 3JIEKTPOCTAHINS, M0
THHA H T. I..) JJIs ONPEAENEHHOr0 BOXHOIO OGbEKTA. sl

[TyHKTH KOHTPOJIS OPraHH3YIOT B HEPBYIO oyepellr Ha BOJOEMaX
M BOROTOKAX, HMeIOIHX O6oJbHIoe HAPOAHOXO3AHCTBEHHOE 3HAYEHHE,
a TaKXe INOJABEPKEHHHX 3HAUHTENbHOMY 3arps3HEHHIO TPOMBIILJIEH-
HLIMH, - XO3HCTBEHHHIMH CTOYHBIMH BojaaMu. Ha He 3arpssuseMuix
CTOYHHIMH BOJAaMH BOZOEMax M BOJOTOKaX HJH HMX ydyacTKax co3na-
0TCS MYHKTH A5 (DOHOBHIX HaGJMIOJCHHH.

IMTynkTe KOHTDOJIS1 OPTaHH3YIOT Ha BOJOEMax H BOJOTOKAX B pafi-
OHAaX:

— PacnoJIOXeHHS ropozwa H KDYINHBIX pabounx. ROCEJIKOB, cToq-
HEIE BOXBI KOTOPHIX c6pachBalOTCst B BOJOEMBI H BOZOTOKH;

— c6poca CTOUHHIX BOJ OTAEJbHO CTOSIIUMH KPYNHBIMH MPOMAIII-
JICHHBIMH  NPEANPUATHSMH,  TEepPUTOPHAIBHO-NPOH3BOACTBEHHBIMA,
KOMIJIEKCAMH, OPraHH30BaHHOro c6poca CeNbCKOXO3AHCTBEHHBIX CTOY-
HHIX BOZ;

— MecT HepecTa H 3HMOBbHSA ueHme BHAOB TNPOMEICJIOBEIX Opra-
HH3MOB; :

— NPENIVIOTHHHHX YYACTKOB PeK, ABJSIOINXCS BaXHBIMH LJs
pEIGHOro X039HCTRA; ‘ :
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— mnepeceuenusi pekamu [ocyaapcreerHoft rpanunm CCCP n rpa-
HHIL COIO3HHIX pecny6JuK;

— 3aMBbIKaIOIIHX CTBOPOB OOJIBIIMX H CPEHHX DEK;

-— YCThEB 3arpsi3HEHHLIX IPHTOKOB GOJbHIHX BOAOEMOB H BOJO-
TOKOB. ‘ :

15 u3yyeHHss TPUPOAHHIX INIPOHECCOB M ompejeneHHss (HOHOBOro
COCTOSIHHSl ' BOJHl BOJOEMOB M BOJOTOKOB IYHKTH KOHTDPOJSI CO3AalOT
TaKXe Ha HEeNoJBEepIKEHHHX NPSIMOMY aHTPONOreHHOMY BO3LEHCTBHIO
y4acTKax BOAHOro OOBEKTa, PACIHOJOXKEHHOTO HA TEPPUTOPHHM ToOCY-
JapCTBEHHbIX 3aMOBEJHUKOB H HAIMOHAJbHBIX MapKOB.

B nyHKTax KOHTPOJSi OPraHHU3YIOTCH OIHMH HJIH HECKOJbKO CTBOPOB
‘Ha6mioneHu#. TTox cTBOpOM NMyHKTa (Ha6/I0JeHHA) KOHTPOJS ClAedyeT
MOHHMAaTh YCJIOBHOE ceyeHHe BOAOEMa HJH BOJOTOKA, B KOTOPOM HpO-
M3BOAUTCS KOMILIEKC paboT IJIS MOJYHYEHHS NaHHBIX O KauyecTBE BOMHL.
MecTono/NoXKeHHEe CTBOPOB YCTaHABJMBAIOT C YYeTOM THAPOMETEOPO-
JIOTMYECKUX M MOPGONOTHYECKHX OCOOEHHOCTel BOJOEMa MJH BOAO-
TOKa, PacNOJOMKEHHs] HCTOYHHKOB 3arpsi3HEHHs, KOJHYECTBa, COCTaBa,
H CBOHCTB c6pachiBaeMbIX CTOYHHIX BOJ, HHTEPECOB BOJONOJb3OBATE-
Je#t, a Takxke «IlpaBus oxpaHu nosepxnocwux BOA OT 3arpx3HeHm
CTOYHHMH BOXAMH>.

OnuH CTBOp YCTaHaBJNHBAIOT HAa BOLOTOKAX NPH OTCYTCTBHH opra-
HH30BaHHOro C6POCa CTOYHBIX BOX B YCTbSIX 3arPA3HEHHBIX NPHTOKOB,
Ha He3arpsA3HEHHBIX YYacTKax BOMOTOKOB, Ha NPEANVIOTHHHBIX yqac'r-ﬁ
Kax peK, Ha 3aMBIKAIONIHX YYacTKaX peK, B MecTax nepecedeHHus rpa-’
HHIBL, 3

HBa ctBOpa M Gosee yCTaHaBJIHBalOTCSI Ha BOJOTOKax IpH HaJIJ/l-:
YHH OPraHH30BaHHOro c6poca CTOYHBIX BOA. OAHH U3 HHX pacmona-,
raioT BHIUE HCTOYHHKA 3arpsi3HEHHsi (BHE BJIHSHHS pacCMaTPHBAaeMHIX |
CTOYHHIX BOJ), APYrHe — HHXKe HCTOYHHKa 3arpssHenusi. CocTas BOAH;
B npobe, B3ATOH Bblllle MCTOYHHKA 3arpsi3HeHHs, XapakTepusyer ¢o-:
HOBOe 3HayeHHe MOKa3aTedell KayecTBa BoAb Bojoroka. CpaBHeHue.
doHOBHIX 3HAueHUH nokaszartesneil ¢ nokasarensmu B npobe, orobpan-
HOM ‘HHJK€ HCTOUHHKa 3arpsi3HEHHs C YUeTOM BpeMeHH noOeraHus, mno-.
3BOJISIET CYAHTh O XapaKTepe H CTENEHH 3arps3HEeHHOCTH BOJ MOX .-
BJIHSIHHEM HCTOYHHKOB 3arpsi3HeHus. VaMeHeHne cocraBa BOALI B Npo-
6ax, OTO6paHHEIX TaKXe C YYeTOM BpeMeHH NoGeraHHsl B NepBOM.
nocje c6poca CTOYHBIX BOJ CTBOPE H B DACHOJIOKEHHHIX HHXKE CTBO-
Pax, naeT BO3MOXHOCTb OLEHHTb CaMOOUHIIAIOILYIO cnocodnocrb BozI0-
TOKa.

BepxHuft cTBOp ycraHaBAHBAWOT Ha 1 KM BHILlE HCTOYHHKA 3arpsa-
HeHHs1  (O6BIYHO Ha 9TOM pACCTOSIHHH HCKJIIOUaeTcsi BO3MOXKHOCTh
BJHSIHHS Ha BOJOTOK NOCTYNAIOIIUX CO CTOYHBIMH BOZAMH 3arps3HAIo-
KX BemiecTB). BriGOp CTBOPOB HHXKe MCTOUHHMKA 3arpssHeHHs ocy-
IECTBJISETCA C YYeTOM BCEro KOMIJIeKCa YCJOBMH, BIHSIONIMX Ha Xa-
pPaKTep pacnpocTpaHeHHs 3arps3HAIOMIUX BellleCTB B BOJAOTOKe.

[Tpu BHGOpe CTBOpa HWMKE HCTOYHMKA 3arpsi3HEHHS HEOGXOmHMO,
YyTOOH OH XapaKTepH30BaJ COCTaB BOJAH B LEJOM L0 CEYEHHIO, T. €,

66



6B pacIoJIOKEeH B MecTe JOCTaTOYHO mogHero (He menee 80 %) -cme-
IIEHHS CTOYHBIX BOJ C BOJAOH BOJOTOKAa. Paccrosiinme (kM) Jo 3TOro
cTBopa MoxeT ObIThb onpejeneHo 1o ¢GopmyJse, IpelJOXeHHOM
B. A. ®poaosum u H. JI. Poasuanepom (cMm. ri. 7, n. 7.2.5).

ITonyueHHOE pacueTHHIM NyTeM PAacCIOJNOKEHHe CTBOPOB CMeEUIEHHS
peKOMeHAyeTcsl YTOYHHTh BO BpeMs 0GC/ie0BaHHS y4YacTKa NyTeM
¥i3MEPEHHs XapaKTepHBIX JJsi OLEHKH cMelleHHs AaHHBIX. CTBOp cMme-
UIeHHS] MHTDHpyeT BJOJb pyc/Ja BOJOTOKA, ONTHMAaJbHEIM CJelyeT
CYHTATh MECTO, TAe CTBOP KOHTPOJS COBNaJaeT CO CTBOPOM rapaHTH-
POBAHHOTO B TeUeHHe roja MPAKTHYECKH MOJHOrO CMEIEeHHS CTOYRBIX
BOJ ¢ Bojo# BonoToka. Ha pekax, HCHOJNb3YEMBIX AJs HYXKJA PRIOHOTO
X0351HCTBa, TaKOH CTBOP ycraHaB.nuBaeTca B 0,5 kM or MecTta cGpoca
CTOYHHIX BOJ.

Hpn HaJIHYHH Ha BOJOTOKE HECKOJbKHX HCTOYHHKOB 3arpa3uenm
BEPXHHH CTBOD pacloJiaraetcsl BHIIE IE€PBOrO HCTOYHHKA, HHXKHHI —
HHXKe TocjaefHero. Mexny CTBOpaMH BhIIllE H HHKe HCTOYHHKOB - 3a-
IPA3HEHHST MOTYT GBITb YCTAHOBJEHH LONOJHHTENbHBIE CTBOPHI, KOTO-
pHle JOJXKHBH 0XapaKTepH30BaTh BJAHSHHE OTAe/JbHBIX HCTOYHHKOB 3a:
rpsisHeHHd. [Ipu HanmHuHM Ha BOAOTOKE HECKOJbKHX PYKaBOB, CTBOPH
pacloJaraloT Ha TeX M3 HHUX, TAe HaGMIOAITCH HAaHGObUIHE PACKOAD!
W HapyleHHss HOPM KauecTBa BOZAbI BOJAOTOKOB.

Ha Bomoemax Hab6jioxeHHe H KOHTPOJb IPOBOAAT MO Boaoemy
B LEJOM HJIH Ha OTAEJNbHHIX 3arpsi3HeHHBIX yyacTkKax ero. IIpu KoHT-
poJie o BOZOEMY C y4eToM reoMop¢oJsorun GeperoBo¥ JHHHHM H ApY-
rix (akTOpOB YCTaHaBJIHBAIOT He MeHee 3 CTBOPOB, 10 BO3MOXKHOCTH
pPaBHOMEPHO pacnpelesIeHHBIX 10 aKBaTQpPHH.

ITpu xoHTpOJie Ha OTJENbHBEIX 3arPSA3HEHHBIX yYacTKaX BOJOEMOB
CTBOPHl YCTaHABJHBAIOT C YYeTOM YCJOBHH BOJAOOOMEHAa BOJOEMOB.
Ha BoaoemMax ¢ HHTeHCHBHEIM BogooG6MeHoM (>>5,0) pacmnojoxenne
CTBOPOB aHAJIOTHYHO PACIHOJIOXKEHHIO MX Ha BOJOTOKAX: OJAHH CTBOP
YCTaHABJAHBAIOT TPHMEPHO Ha 1 KM BHIe HCTOYHHKA 3arpsi3HeHHs,
Ille HeT BJHUSAHHSA CTOYHBIX BOJ, OCTaJIbHblE CTBOPHl — HHXKE HCTOUYHHKA
3arpsisHeHusl (He MeHee ABYX, Ha paccrosuuu 0,5 KM oT cfpoca crou-
HBIX BOJ M HENOCPeACTBEHHO 3a TpaHuiledl 30HbI 3arpsi3HEHHOCTH).
I'pannny 3o 3arpsi3HEHHOCTH (a 3TO YacTb BOJOEMa HJH BOJAOTOKa,
B KOTOPOH HapylleHhl HOPME! KayecTBa BOJLI 110 OJHOMY HJIH HECKOJb-,
KUM ITOKa3aTessiM) YCTaHABJIMBAIOT IO PasMepam MaKCHMaJIbHOH 30HBI
3arpsA3HEeHHOCTH, ONpejleJleHHOH PacyeTHHIM NyTeM H YTOYHEHHOH IpH
TipoBe/ieHHH 0GCIe0BaHHA BOJOEMA.

Ha Bonoemax c ymepennniM (0,1—5,0) u 3amesneHHEIM (<01)
BOJOOGMEHOM OAMH CTBOP YCTaHaBJHBAlOT B HENOABEPKEHHOH 3arpsa-
HEHHIO YacTH BoJOeMa, APYro# — COBMENIAIOT €O CTBOpOM c6poca
CTOYHBIX BOJA; OCTaJIbHble CTBOPH NPOXOAAT NapajjiesbHO eMy mo ofe
CTOpOHH (He MeHee 2-X, Ha paccrosnuum 0,5 KM 0T Mecra cGpoca
CTOYHEIX BOJA H HENOCPE/ICTBEHHO 3a TPaHHIEH 30HH 3aTPA3HEHHOCTH).

KosuyecTBO BepTHKajell B CTBOPE Ha BOZOeMe ONpejeasieTcs] LiH-
DUHOA 30HH" 3arps3HEHHOCTH: NEPBYI0 BEPTHKAJb PacnojiaraoT Ha
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paccrosignu He najee 0,5 kM or mecTa c6poca CTOYHBIX BOA HJH OT
Gepera, MOCJIEIHIO — HENOCPEACTBEHHO 3a TpaHHUEd 30HE 3arpss-
HEeHHOCTH. , o

KosnyectBo BepTHKa/Jed B CTBOpe Ha BOJNOTOKe ONpeessieTcst
YCJAOBHSIMH CMEUIEHHS PEeYHBIX BOJ €O CTOYHBIMH BOJAAMH HJIH BOAAMH
NPUTOKOB: TNPH HEOJHOPOJAHOCTH XMMHUYECKOrO COCTaBa B CTBODe yCTa-
HaBJMBAIOT HE MeHee Tpex BepTHKaJed (Ha CTPexXHe M Ha pacCTOSHHH
3—5 M or GeperoB); NpH OJHOPOJHOCTH XHMHYECKOrO COCTaBa —i
ONIHY BEPTHKaJb (Ha CTpeXKHE PEKH). .

KonnuecTBO TOPH3OHTOB Ha BepPTHKAJH OIIpe}le.IIS{eTCH r.nyémxoﬁ
BOJOEMa MJH BOJOTOKAa B MECTe M3MEpeHHs: NPH TIyOHHe o & M
yCTaHaBJHBaeTC OJMH TOPH3OHT (Y nonepxnocm—02 —0,3 M o1
NOBEPXHOCTH BOLbI JIETOM H Y HHMXKHEH IIOBEPXHOCTH JibJa 3UMO#)
npu ray6une or 5 go 10 M— aBa (y moBepXHOCTH B Ha Tiy6une 0,5 M
OT nHa), a npH ray6une Gosee 10 M — TpH (IPOMEKYTOUHEIH, PACHOS
JIOXKEHHHIH Ha noJoBrHe ray6bunn). Ha ray6okux BojpoeMax yCTaHaB~
JIMBAIOT CJEAYIOLlHe TOPU30HTH: Y NOBEPXHOCTH, HAa riyb6uHax 10, 20
50 u 100 M ¥ y QHa ([OMOJHHUTEJBHBI TOPH3OHT — B CJIOE CKauKa
miaoTHOCTH) (Tabua. 4.2, 4.3, 4.4). :

TTyHKTB KOHTPOJISI KayecTBa MOBEPXHOCTHHIX BOJ MOAPa3AelsioTc
Ha 4 kareropuu. Kareropuss NyHKTa ONpeAEeNsieT NEePHORXHYHOCTH)

. KOHTPOJISI KayecTBa BOJ ¥ NMpPOTPaMMy KOHTpPOJS B MyHKTe. Kareropus
NyHKTa YCTaHaBJHBAeTC C YYeTOM CJEAYIOUHX OCHOBHBIX (haKTOPOBY
HapOIHOXO3HCTBEHHOTO 3HAYEeHHs] BOJHOrO0 OObeKTa, KauecTBa BOLMI]
pa3mepa u ofbeMa BOJOEMa, pa3Mepa H BOAHOCTH BOLOTOKA U 11p
(raba. 4.5). 1

KakoBa xe nepPIO,ELH'lHOCTb KOHTPOJISl Ha MyHKTaX KaMJoH KaTed
rOpHH? ‘

B nynxrax 1 KaTeropuu KOHTPOJb MO I'HAPOXHMHUYECKHM H ru,upo’
JIOTHYECKHM . IIOKa3aTesasiM IPOBOJAT €XEIHEBHO B IIEPBOM MOCJE
BHIIYCKa CTOYHHIX BOJ CTBOpE, €XeIeKaJHO H eXeMeCsYHO IO COKpa-
1meHHo# mporpaMMe U 1o o6s3aresbHOH NpPOrpaMMe B OCHOBHEIE cpas i
BOJHOTO pexXuMa. ,

B nynkrax II xaTeropuu KOHTPOJIb MO THAPOXUMHUECKHM H THPO-
JIOTHYECKHUM IIOKA3aTeNSIM NPOBONAT €XEJHEBHO (BH3YaJbHbIE Habio-
HeHHs), exeleKajHO (N0 COKPAIUeHHOH NporpaMMe), exeMecsuyHO]
(mo cokpaiuenHofi nporpamme) u mo obs3aTeNbLHOMN nporpalvme B OC-;

 HOBHHIe ()a3Bl BOZHOIO pEXHUMa.

B nyukrax II] kareropun KOHTpOJIb TO THAPOXHMHYECKHM H THADO-
JIOTHYECKHM II0Ka3aTe/iM NPOBOAAT -eXeMeCSYHO MO COKpalleHHOH
nporpamme Ju6o 1o o6s3aTeNbHOH B OCHOBHHIE (a3 BOXHOro pe-
JXHMa.

B nynxkrax IV kareropuu KOHTpOJIb 10 FHAPOXHMHYECKHM H THAPO-
JIOTHYECKHM MOKa3aTe/siM NPOBOAAT B OCHOBHbE (paskl BOAHOIO pe-
KHMa 100 0653aTeNbHOM nporpamme
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Tabniya 43

Pacnonoxxenue BepTHKaJeH B MYHKTe KOHTPOJA

- Tug ¢a1ﬁ;%pl;(’) s oveiad Kosmyecrso Pacnonoxenue -
BOAHAro < BepTHKaNeH BepTHKageh
06beKTa BEpPTHKaJEH
Bonoewu prHHa 30HH 3a- ‘He menee gByx [TepBasn He uane
- | rpsA3HEHHOCTH BOZOEMA : 0,5 kM ot Mecra c6poc
- ’ CTOYHHX BOA; NOCJHERY
HAA — HeNocpexcTy
BeHHO 3a rpanuief
X 30HH 3arpA3HEHHOCT
Bogorox Heonuopopnocrs. xu- | He menee Tpex Ha paccrosnnn 3
MHYECKOro cocTaBa - 5 M or GeperosB (nBe
B CTBOpe Ha CTpexHe BOAOTO
' OzHopopHocTh xuMH- | Onun Ha crpexse 30)1 ol
YecKoro coctaBa BOJAH " TOK& 9
B CTBOpe )
, Ta6auya 4
Pacnonoxenue rOpH3OHTOB B NYHKTE KOHTPOAS
T'ny6una
: oxoema
Tan B
BOLHOTO nm sofo- | Kommaectso Pacnosioxenne rop#3onton
o6bexTa TOKa TOPH3OHTOB
B MecCTe
H3MepeHHud, M -
Bonoem 5 1 Y nosepxHOCTH
10 2 Y noBepxHocTH, Y AHa
20 3 Y nosepxHocts, y zHa, 10 M
50 4 Y nosepxuocty, 10, 20 M, y AHa
100 5 Y nosepxuocty, 10, 20, 50 M, y Ang
> 100 6 Y nosepxnocrn, 10, 20, 50, 100 M}
' Yy Ana 4
Bogorox 5 1 ¥ nosepxHoCTH
5—10 2 Y moBepxrOCTH, ¥ AHA
10 3 Y noBepXHOCTH, Ha IOJOBHHE Ve
GHHH, Y AHa

- IlpuMeuvanne B crpatupHUupOBAHHOM BOjfOEMe Ha3HAUAETCS nononﬂmenb-
HHfl FOPU3OHT, pacnonomemmﬁ B CJIOE CKayKa MJOTHOCTH.
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 Kontponp KauecTBa BOAH MO 06f3aTeqbHOM mporpamMme Ha 60Jb-

IIKHCTBE BOJOTOKOB NMPOBOJAST CEMb Pa3 B FOAY:

— BO BpeMsd IOJOBOABA — HA NOABEME, NHKe KM Cnaje; BO BpeMmsd
JeTHe#l MeXeHH — IIpH HauMeHbIEM pacxXole H NPH NPOXOXAEHHH
JIOXK/IeBOTO MaBOAKA; OCEHbIO — Iepe] Jefl0CTaBOM, BO BpeMsi 3HMHeH
MEKEHH. )

B 3aBucimocTH OT OcoGeHHOCTeHl BOAHOIG peXHMa BOJOTOKA Ile-
PHOIHYHOCTD KOHTPOJS MOXKET OTJIHYaThCH OT 06A3aTesqbHOH IIpo-
rpaMMHl:

== Ha peKax ¢ AJHTeJbHHM fosioBoAbeM (GoJbile Mecfina) UHCIO
HabJioneHNil yBenunBaeTcs 10 8 B roj;

' == Ha BOAOTOKaxX C YCTOHYMBOH JeTHeH MexXeHbIO, IJe OCeHHHH
noabeM BOAB BhIpaxeH cJabo, yHC/I0 HabJIOfeHHH CHHXKAeTcs M0
5--6 B rox; ' 4 ,

— Ha BPeMeHHHX BOAOTOKAaX 4HC/JO HabJIOJAeHHN yMeHbUIaeTcs A0
3—4 B rog; '

~ Ha peKax c NaBOJOYHBIM peXHMOM B TeYeHHe BCEro roma 4ucJjo
“HabuofeHnl 10/KHO OHTh HE MeHee 8;

— Ha rOpHHX PeKax YHC/I0 HaO/IoNeHHH MOKeT KoJe6aTbcsi B 3a-
BHCHMOCTH OT THIa BOAOTOKA OT 4 mo 11.

Ha BogmoeMax KOHTPOJb 10 06si3aTeJbHOH mporpaMme NPOBOAAT:

-~ 3HMoOM mnpu Haubojlee HH3KOM YpOBHe H HauboJbliell TOJLIMHE
JIeASIHOTO NOKPOBa; '

— B HayaJle BeCEHHEro HalOJHEHHs BOJOEMa;
— B NepHOA MaKCHMaJIbHOTO HanoJHeHHs (P HanGOJbIIEM

ypOBHe), ;
~— B JIeTHe-OCEHHHH NMepHOA NpH HaHboJiee HH3KOM YPOBHe.

B nynkrax I—III xareropu#i KOHTPOJNb MO THAPOGHOJOrHYECKUM
NOKa3aTeJsiM pPEKOMEHJAyeTcsl NPOBOJUTHL €XEMecCsUHO IO COKpallieH-
HOH nporpaMMe M exXeKBapTajbho no noano#. Ilpu stoM B myHkrax
II1 kareropun exeMmecsSYHBIH KOHTpOJIb IO COKpallleHHOH TNporpamme
NPOBOAMUTCS TOJBKO B BEreTAllHOHHKI IIEpHOJ,.

B nynkrax IV xareropHu KOHTPOJb IO THAPOGHOJOTHYECKHM MOKa- .
3aTe/IIM PeKOMEHAyeTcsi IPOBOAHTH MO NOJHOH NmpOrpaMMe eXeKBap-
TaJBHO. ' :

Ilpn npoBefeHHH KOHTPOJISI MO FHAPOGHOJOrHYECKUM, THIDOXMMH-
YECKAM M THAPOJIOTHUECKHM IIOKa3aTesiM MOTYT BCTpeuaThCs Hapy-
IIEHH HJH HEBO3MOXHOCTH IIPOBEeJEHHS IIIAHOBHX MNPOrPaMMHBIX
;Eagin‘. Takue ciyuan OroBOpeHbl CYLIECTBYIOIIHMH PEKOMEHAALHAMHU
[12]. .

OcranoBuMcst Ha nporpamMMax KoHTpoas. OG6s3arenpHas 1po-
rpaMMa KOHTPOJS IO THAPOJOTHYECKHM H THAPOXHMHYECKHM NOKa3a-
TeJAM NpefycMaTpHBaeT oNpefiesleHHe cAeAYIOLIHX NMOKasaTeseii: pac-
X0 BOAmel, M3/c; ckopocTb TeueHHst, M/C; YPOBeHb, M; BH3yaJ/IbHBHIE
Habmionenus (temmepatypa, °C; LBETHOCTb, I'paj; MPO3PAYHOCTh, CM;
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3afiax, GaJ/ljibl) ; KOHUEHTPALHS PACTBOPEHHBIX B BOJE ra30B. (KHCAOPOL,
IBYOKHCH yriepojaa, Mr/am® (Mr/,); KOHUEHTpauUHS B3BELICHHHX Be-
wects, mr/aM® (Mr/n); BoROpoAHHIT noka3ateab (pH); okucaurebHo-
" BOCCTAHOBHTeJbHHHA notennvan (Eh), mB; xoHHeHTpauus TrJaBHHX
HOHOB (XJOpPHJHHIX, CyJAb(aTHHX, ruIpoKapGOHATHHIX, KaJbUus, Mar-
HHSl, HATPHA, KaJHf), CyMMa HOHOB, mr/aM3 (Mr/n); XMMHYeckKoe mo-
Tpebiende KHCAOPORa, Mr/am® (Mr/ua); GuoXMMHYecKoe mnorpebienne
KHcaopona 3a 5 cyr. Mr/aM® (Mr/.); koHUeHTpauusi OHOreHHBIX 3ie-
MEHTOB (aMMOHHMHHLIX, HHTPHTHHIX M HHMTPaTHHX HOHOB, (ocdartos,
KeJjesa oOILero, Kpemuus), mr/am® (Mr/J); KOHUEHTPaUHH HIHPOKO
pacnpocTpaHeHHBX 3arpA3HAILHX BellecTB (HedhTENPOAYKTOB, CHH-
TETHYECKHX MNOBEPXHOCTHO-aKTHBHEIX BEMIECTB, JIETYUHX (EHOJIOB, Mec-
THIMAOB H COeAMHEHHH MeTasaoB), Mr/am® (mr/u).

HpeAYCMOTpeHO TPH COKPALIEHHBIX NMPOTpaMMBI KOHTPOJIf, KO’I‘O‘
pele oTHYalOTCs 00bEMOM. paboT M KOJHYECTBOM ONpe/esisieMbX Io-
Kasareseil. ¥ 1o, M JApyroe yCTaHaB/IHBAeTC HA OCHOBAHHH JIAHHHX
O cocrase c6pacuBaeMb1x B paHOHe HyHKTa KOHTpOJISl CTO‘!HHX BOll i
Pe(BapUTENbHOr0 06CIEI0BAHNSA BOAHOrO 06bEKTa.

[To rEApOGHOJIOrHYECKHM INOKA3aTeJsIM = HMEEeTCS nonHast Mpo-
rpaMma KOHTPOJS ‘H -COKpalleHHasi. ‘B 3aBHCHMOCTH - OT 3arpssHgio-
IIHX BellecTB 06beM paloT H KOJIHYECTBO MOKa3aTeled MeHSIOTCH.

Ecnin nac uHTepecyer KauecTBo BOALI 3a NpelejaMH TYHKTOB
KOHTPOJIs, TO HEOOXOAMMO HPOBECTH CHEHHAJbHHIE SKCHEAHIUOHHEE
HabuoneHus. Takve HaG/JIONEHHS NPOBOAAT NpPH UYPE3BHIYAMHBIX CH-
TyalusaX B COCTOSIHHM BOJOEMOB H BONOTOKOB, a Takxe AJs ompeje-
JICHHST HJIH. YTOYHEHHS DACMOJOXEHHS! IYHKTOB H CTBOpOB xom‘pom{ ]
nporpamm paboT:

- Heasio  TIPEABAPUTEIBHEX  SKCHENHUHORHBIX nccnenonaﬂnu ;m-
ARIOTCS:

— BHISIBJIEHHE HCTOYHHKOB Sal‘pﬂ3HeHHH, cocq‘aBa W p'exmma
c6p0ca CTOYHHIX BOJ; -
- — omnpejesieHHe CTBOPA IAPAHTHPOBAHHOTO CMELIEHHS npnpozxﬂux
H CTOYHBIX BOJ U 30HHI 3arpsi3HEHHS; 4
— Oonpéne/ieHHE PACHONOXKEHUS NYHKTOB KOHTpOJIﬂ cmopoa Bep
THKaJleli 1 TOPH30OHTOB B HHX;

— BRHISIBJICHHE 3arpsA3HAIOINIHX BelIecTB, xapamepnmx nJist AaH-
HOI‘O BOIIOEMa HJH BOJOTOKA HJIH €r0o y4acTKa,

— COCTaBJ€HHE NPOTrpaMMhbl pa60T

TlpenBapuTe/bHBIM HCCIEOBaHHSIM NPEAIIECTBYIOT c60p, nonpoﬁ-
HO€ H3YUCHHE H dHaJHu3 MaTepI/laJIOB O BOJONOJAB30BATEJIAX, BOAOEME
H/IH BOJOTOKE, HCTOYHHKAX 3arpsA3HeHus u 1. 4. [TosaydyeHHHe maTepu-
aNbl aHAJHM3NPYIOTCH, 3aTeM BHIMOJIHsETCS OGC/el0BaHHe oésema
COrJIaCHO MMEIOIHMCS PEKOMeHAaUHUsIM.

Heo6xonuMo 3aMeTHTb, 4TO NOJIOXKEHHEe NYHKTOB KOHTPOJS MOXKET
OHTb M3MeHEHO, TaK JXe KaK H NPOrpaMMHl KOHTpPOJs. ITO Aesaercs
no cneuuasbHoi 3asBKe, KOTopas nogaercd K 1 ceHTsA0ps Ha paccMoT-
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peniie B cooTBetcTmyiomee Ymnpasnenne I'ockomrmapomera. 3asiBkd
HOJIKHA COJEpXKaThb MNOSCHHTEJbHYIO 3alHCKYy, KapTy-CXeMy yuacTka
BOJOEMAa HJIH BOJOTOKAa, Ha KOTOPOM pacHOJIOXeH NyHKT, ¢ HaHece-
HHeM HCTOYHHKOB 33Fpﬁ3HeHHH,_ ‘MECT cépoca CTOYHBIX BOJX, CTBOPOB
NYHKTOB KOHTPOJISl TEPPHTODHH HACEJEHHEIX NYHKTOB M CBEAEHHs IJis
06OCHOBaHHUS NpeJJIaraeMoro H3MeHeHHs. :

IMonanHble 3asiBKH paccMaTPUBAIOTCA B MECSUHHIH CPOK, COr/aco-
BuBaoTca ¢ IXH u yrBepxnatorcs IockoMraapomerom.

Taasa 5. METOIbl OBOBLIEHHSt T'HIPOXHMHYECKOM
~ MH®OPMALHM M OLEHKH KAYECTBA BOABI

5.1. CTaTHCTHYECKHE XapaKTEPUCTHKM PAAOB
) rnnpoxnmnqecxoﬂ uncpopmauun ’

Cymecraymmuu B HaCToamee ‘BpeMs MOAXOA K xapaKTepucTnKe
KauecTBa BOJABI OCHOBAH HA CONOCTABJIEHHH C COOTBETCTBYIOLHMH HOD*
MaTHBHEIMHM IIOKa3aTeJsIMH Pe3yJIbTaTOB OllpejesieHHs XHMHYECKOro
cocraBa, (H3MYECKHX CBOHCTB, GaKTE€PHOJOIHYECKHX XapaKTepPHCTHK
BOALI H T. A. B OTAEJbHHX TOYKax BOLHOro o6bekra. JLJd mosyueHHs
0606UIeHHBIX JaHHHX HaGJI0feHHl, NO3BOJAIOMHNX OLEHHBATh H3MeH-
YHBOCTb 3arpPsI3HEHHOCTH BOJH BO BpPEeMEHH H NPOCTPAHCTBE, HIHPOKO
HCIIOAIB3YIOT CTaTHCTHYECKHH MeTOJ 06pabOTKH LaHHHIX.

[TpenBapHTENbHHIMH YCJIOBHSIMH BHINOJHEHHs] CTaTHCTHYECKHX pac-
4eTOB fBJsETCH BLIGOpP penpe3eHTAaTHBHOH IJIMHH psifia HabJI0LaeMBIX
3HaUeHH# paccMaTpHBAEeMOro IOKasaredsi KauecTBa BOAB M BHOpa-
' KOBKH COMHHTEJBbHHIX AaHHHX. [lJsi obecnedenus OLHOPOLHOCTH psjaa
Heo6xX0AKMMO, YTOOL B BHIOpAHHHIH NepHOL BpeMeHHM HE IPOHCXOJLHJIO
CyUlecTBEHHOTO M3MEHEHHSI KaK BOLHOIO peXHMa H3yuaeMoro o6bekTa
(nanpumep, 3aperyJHpoBaHHA), TaK M aHTPOIOreHHOH. Harpy3KH Ha
BoZ0OC6OPHYIO IJIOWaAb BHILe cTBopa Habaiofenuid. He ponaxkiuo umers
MeCTO TaKxke H3MeHeHHe METOIAHMKH OT60pa H aHajaH3a Hpo6 BOAH
B OTHOLIEHHH DacCMaTpPHBAEMOro IMOKa3aTels, €CHH ‘He MOryT OHITb
NOJTyYeHH NMEPEXOAHbe KO3QQUUHEHTH (MONpaBKu). _

BLIGpaKOBKH  COMHHTEJbHBIX 3HaueHHH, NOSBJIEHHE KOTOPHIX
OOBIYHO €BfI3aHO ¢ Irpy6GHIMH OIIHGKaMH NPH NPOH3BOACTBE HabJaione-
Hu# ¥ o6paboTKe JaHHBIX HJH HHOrJa ¢ aBapUHHBIMH BhIGpocaMH
CTOYHHIX BOJ, BBINOJHAIOTCA COIVIACHO AEHCTBYIOWUM INIpaBHJaM
oueHkH pesyabratoB Habmoaeruit (FOCT 11.002—73). Hdas or6pa-
KOBKH [IaHHBIX B THAPOXHMHYECKHX PHlax BecbMa yao6eH Kpurepuii
Jukcona, MeHee 4UyBCTBHTEJbHHI K TpeGOBaHUAM HOPMAJbHOCTH pac-
npeneseHHs BHIOOPKH.

Has o6paboTku raﬂpoxnmnqecxoﬁ HHGOpPMALMH HCHOJb3YIOTCH
CHAEAYIOLIHE CTATHCTHYECKHE OLEHKH COCTOSIHHS BOAHBIX OOBEKTOB:
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1. Cpezmee apmbme’mqecxoe 3HayeHHe KOHIEHTPAUMH KOMIIO-
- HeHTa S XMMHUYECKOTO COCTaBa BOAB 34 BHIOpaHHBIA j-H mn‘epaan
BpPEMEHH, HallpuMep, Ce30H, roj:

Tvl-zsj, ,

rae S;,1, Sj,2 Sis...S; N, —pesyaprTaTs HRabmofeHuH 3a JaHHBIM

KOMIIOHEHTOM B TeueHHe j-ro’ mepuojaa; N;— KOJHYecTBO HalJ0AcHHI
B TeUeHHe NepHOAa (32 HCKJ/IOYEHHeM OTOPAaKOBKH 10 Pa3HBIM NPHYH-
HaM). BeauuuHo#t S oneHuBaeTcs cpeiHHH ypOBeHb 3arps3HEHHOCTH 3a
NepHojJ Ha JAHHOM NYHKTe (y4acTKe WM GacceiiHe pekH), 4TO MO3BO-
JsieT CpaBHHBATb YPOBHH 3arpsi3HEHHOCTH 1O AaHHOMY KOMIIOHEHTY S
XHMHYECKOr0 cOCTaBa 3a pas3Hble NepHOABl HJH Ha Pa3HBX BOAHBIX
oOBbeKTax.

2. DxcrpeManibHEe 3HAUYeHHA Summ ¥ Swaxc PARa {S;, i} (i=1; Nj),
XapakTepH3ylOllHe HaWJyyliHe H HaHXyAlIHe YCJIOBHA Ha oObekTe
B TeyeHHe paccMaTpuBaeMoro nepnoaa. OHH TaKXKe IPHIOAHH -AJSA
CPaBHEHHSI COCTOSIHHSi 3arpsi3HEHHOCTH 3a pasJMYHbie NEPHOAB H Ha
pPasHUHBIX O00BEKTax.

3. Ilosropsemocts IIy, Iy, ITg, 1'150 1 Iljop — mosiBiIeHHsT pe3yJib-
TaToB S ;, 3HAUYEHHS KOTOPHIX NPEBOCXOAAT B 1, 10, 30, 50 u 100
kpar Beauuuny IIJK pnjs naHHOro KoMmoHeHTa S B MpOUEHTaxX
K uucay Habmogerusi Ny (npepnoxeno B, A. ITaseaxko):

vy
M npx = 17’; 100 %,

rae v, — KOMHUeCTBO pedyabTaToB S;,; H3 paga {S;i} (i=1; N)),
3HAUeHHs KOTOPHX NMPeBOCXOAAT k-KpaTKylo Beauuuny Il

IoBTopsiemocTs npeBhiennss ITJIK orpakaeT sMIHpUYECKHEe 3a-
KOHBl pacnpeje/eHHsl YacTOT MNOSIBJEHHS KOMIIOHEHTH B HHTEpBaJjax
HabJMONeHHbIX KOHUEHTpauui. B oT/iHyHe OT Syaxec 5T4 OLEHKA TECHO
CBfi3aHa C AEHCTBYIOIUMMHM HODMATHBAMH Kau€cTBA BOABI H IO3BOJISET
0Jy4aTh HeNOCPeACTBEHHOe NMpEeJACTaB/eHHEe O CTeNeHH HX HapyUIeHHs
Ha BOJAHOM OOBeKTe. o

Ilpu crarucruueckod o6paGoTKe HCNOJB3YIOTCS TaKxKe Clelyiouine
OLIEHKH: ‘

— 05 — OWHOKa CPejlHero Kak OUEHKA JOCTOBEPHOCTH NOJyuYeH-
HBIX Pe3yJbTaTOB;

— O — Mepa pacCesHHus pesyJbTaToB (CPeHEKBanpaTHIECKOE OTKIIO-
HEHHe) KaK OIEHKA YCTOMYMBOCTH KOHUEHTpauHii BeJHUUHH S Ha NaH-
HOM o0BexTe (ero ydacTke) 3a IEpHOJ;

— acUMMeTpHs paclpejeleHHs BeJHYHHB S xapakKTepusyer or-
KJIOHEHHE YJEHOB PSA OTHOCHTENbHO CPEeRHero 3HauYeHHS.
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Onpeneneﬂﬂmﬁ HHTEepeCc NpeICTaB/sieT pacueT 3HaYEeHHH KOHIEH-
Tpanuil pasanyHoi oGecnedeHHOCTH. BelHYuHB Sy, BBYHCIAIOTCS 10
XapaKTepUCTHKAaM CTAaTHCTHYECKOr0 psifa C IOCTPOeHHeM KPHBOH
0oGecrneyeHHOCTH JAHHOH KOHLEHTPAaUUH MO H3BeCTHHIM MeTonaM HH-
KeHepHOH ruaposorud. OO6GBLIYHO MCHOJAB3YIOT 3HAUEHHS] KOHLEHTpa-
uui obecneyeHHocThio 1, 5, 50, 95 1 99 %.

CpenHekBafpaTHUYeCKOe. OTKJIOHEHHe HaXOAHTCA NO H3BECTHOMY
BLIpaXKEHHIO »

o= 1/N,—1 2(5. — S

Ommnbxa cpeanero apn(pmemqecxoro 3HayeHus onpexenasercs no ¢op-
MyJe

g -
G == -

($) = N
V N;
a 3HayenHe Ko3(ddHIHEeHTa acHMMeTpUH N0 dhopMyJie

Ny _
21:' (S, ,—S)?
C,= N, .

BBuny cBoeii 6e3pazmepHocTH K03(pGHUIMEHT acHMMETPHH YIOGEH aJs
CONOCTaBJIEHHs] OCOOEHHOCTEH pacnpesie/ieHHs pa3/HYHBIX MOKasaTe-
Jell KayecTBa BOJH Ha CPaBHHBAaeMHIX BOXHBEIX oObekrtax. Ompepene-

HHEe JOBEDHUTEJLHBIX TIpaHul AJad cpe;mero 3HAYCHHSI KOHUEHTpauuu -

C y4YeToMm OHOKH CpedHero u SEJIaHHOH BepOﬂTHOCTPI HpOHSBOlIHTCﬂ
O BHPaKEHHIO

—_ o]

”Vﬁ

rie S,——cpe,uﬂeapnq)memqecxoe 3HaYeHHe KOHUEHTPaUHH j-TO HHI‘pe-
JHEHTa B POHOBOM CTBODE; fp — K03 duuuent CTbio/ieHTa NpH 3anaH-
HOH BeposiTHOCTH P; O(s;) — CpelHee KBaJPaTHYECKOE OTKJOHEHHE
LJS j-TO HHI'PEJHEHTA.
st 60ABMIKHCTBA PEK M BOJAOEMOB COMOCTABJIEHHE 3MITHPHYECKOTO
H TEOPETHUYECKOro pacupefeseHull KOHIEHTPAuuil XWMHUYECKHX Be-
IlecTB IOKa3eiBaeT J[JOCTAaTOYHO Xopollee cOIVIacHE paclpeleseHHst
PSJIOB- aHHBIX C HOPMaJIbHBIM 3aKOHOM. I[I03TOMY MOXHO CYHTATbh,
4TO JNeACTBHTE/bHbLIE 3HAUEHHS! KOHUEHTPAlUHH XMMHIECKOTO BEUIECTBA
B HabuoaarenbHoM (KOHTPOJIBHOM) CTBOpE C BEpOSITHOCTbIO 68 %
HaXOLATCH B HHTepBaje Sy, ¢ BeposTHocTbio 95 % — B MHTepBase
Spt20, a Bc aMIJIATYyRA paccesHus HOpPMaJNbHO pacnpeleNeHHbIX
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BEJHYMH ¢ BeposiTHocThio 99,7 % Haxomurcsi B HHTEpBase =*30.
TakuM o6pa3om, MOXKHO HafiTH BEPXHIOW TIPaHHLY THAPOXHMHYECKOR '
XapaxkTepHCTHKH ¢ 3aJaHHOH BepOATHOCTHIO IO BHIPAKEHHIO '

S], max=§!+U0'(sj) s

rae U— koadduIUeHT, KOTOPOMY INPHAAETCH UYHCJAEHHOe 3HadeHHe
or 0 10 3 B 3aBHCHMOCTH OT JK€JaeMOro YpPOBHS 3HAUHMOCTH (HJH 110-7
BEPUTEJNbHOH BEPOSTHOCTH). ‘

[Tpu pemennn GONMbIIMHCTBA 3aflay, CBA3aHHHIX C pacueTaMH Kaye-
CTBa BOJH, MOXKHO CUYHTaTh BIOJIHE JONYCTHMEIM, eclH OKojo 5 %
HaO/MIOleHHbIX 3HAYeHHH KOHIEHTpAaLHH OKaXeTcs BHE JOBepHTeJb-
HOro HHTepBaJa, uTo 6yzer cooTBeTcTBoBath 95 % BeposTHocTH noma-
IaHHST BO3MOXKHOrO 3HaueHHsl KOHLUEHTpalHH S; B HHTepBaJe OT
Sq,—'—2o(s¢, 10 S¢+20(s,). Onpenesienve BepxHed TpaHHIL U3MEH-
YHBOCTH KOHUEHTpauHh 2) OKasarejelf KauecTBa) TpejacTaBJser 60Jb-
HIOH HHTepec AJI yyeTa BIMAHHS XO3SHCTBEHHOH AeATENBbHOCTH Ha

" KadectBO BojA. HauMeHblllee 3HaueHHe H3MEHEHHs] KOHILEHTpPaUHUH Be-
IIeCTBA, BHI3BaHHOE COPOCOM CTOYHBIX BOJA HHIKE CTBOPA, MOXKET 6bITb
YCTaHOBJICHO 1O BHIPAXKEHHIO

— (§/+Uo) >0,

rie Sy— KOHUEHTpaUHs B HHXepacloJoXeHHOM crsope. [Ipu Hanu-
YHH B CTBOPE BHIDAXKEHHHBIX CE30HHBIX M3MEHEHWH NoKaszaTenel Kaue-
CTB4 BOJH leNeco06pasHO BHIIOJIHHUTE [PYNINHUPOBKY AAHHHIX HaGuMIo-
JEHHH 1O OCHOBHHIM .THIPOJIOTHUECKHM CE30HAM H 3aTeM OIpelesHTb
CTATHCTHYECKHE XapaKTEePHCTHKHM AJs1 3THX ce30HOB. COOTBETCTBEHHO
CpelHeroJoBasi KOHUEHTPAUHus pacCYUTHIBA€TCS KaK CpeJHeB3BelleH:
HAsl U3 Ce30HHBIX 3HauyeHHH. IIpH HeOOXOAMMOCTH ONpelesHTb 3Haye-
HHS KOHUEHTPAlMH B BOAOTOKAaX ¢ yueToM HeOJaronpHATHHIX pacuer-
HBIX FHAPOJIOTHYECKHX YCJOBHI, 32 KOTOphie 151 He3aperyJHPOBaHHBIX
peK OObIYHO IPHHHMAETCd MHHHMAJbHBIH CDEeJHEMEeCSUHBIH pacxon
BoAH roja 95 %-Hoit obecneueHHOCTH, cornacHo pekoMeHpauusam I'XH
CleflyeT YYATHIBATh Ha/JM4He CTaTHCTHUECKOH CBS3H THIA S S(Q)

HaXOIHUThb Sq, o ¢opmyie

S/ =§1 + &P toos l/

o

n—r’

rae S; — paccuuTaHHas MO YpaBHEHHIO DErpeccHH CPefHAS KOHIEHT-
pauHs, COOTBETCTBYIOIIAs PacyeTHOMY DPacXofy BOLbl; G(sj;) — cpel-
HEKBaJpaTHUeCKass NOIPEIIHOCT, ONpeNeNeHHs; foo05 — KOIPbuuuent
Croiogenta npu P=0,95; r — koappuinent Koppeasnuu Sp 1 Q; n—
YHCJIO 3HAUEHHH, B3ATHX AJS ONpPelE/IeHH .
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5.2. CHcTeMa MHTErpaabHBIX Mokasartenel pas
‘OUEHKH 3arps3HEHHOCTH NMOBEPXHOCTHBIX BOJ,

HocraTodHo OOBEKTHBHLIMH II0Ka3aTe/IsiMH CTENeHH 3arps3sHeHHo-
CTH PeK H BOJOEMOB SIBJASIOTCS XapaKTePHCTHKH, OCHOBaHHLIE Ha JaH-
HEIX HaTYPHBIX HaGJIONEHHR WM TEOPETHYECKHX DPAaCcUETOB NapaMeTpoB
30H 3arpsi3HEHHs, YCTaHAB/JHMBAEMbIX IO TNpPEBHILIEHHI0 KOHUEHTPaIuii
3arpsisHsoulero . BemecrBa Haj [IJK uan Apyramu. HOPMAaTHBHBIMHK
3HaueHusiMi. CucTeMa TaKHX HHTErpaJbHBIX NOKasarejed, NMO3BOJIsO-
KX 060611aTh JaHHbIE IO CTBOPY, YaCTH BOJHOTO OGBEKTa HJIH B e-
JoM 1o HeMy, paspaborana B TocynapcTBEHHOM TIHAPOJOTKYECKOM
uHcruryre [13] u nmoxpasaensercs Ha TPH TPYNIHL:

1. T'upponoruueckue MNOKas3aTesNH CPefHEH 3arpsA3HEHHOCTH H o6-,
el HATPY3KH PEYHOro IMOTOKA JIHMHTprIOHlHMH HJIH penpe3eHTaTHB-
HBIMH BelleCTBaMH;

2. Tuppoaoro- runponnnamuqecxue TIOKa3aTeNH COCTOAHHS 3arp;13-
HEHHOCTH peK H BOLOEMOB;

3. Tlokasarenu, yYHTHBaWOLIHE BHeunmu BozLooﬁmeH BOLOEMOB
(o3ep H BOmOXpaHMJHIL); :

Huxe paccMOTpHM cnoco6ul pacueTa 3THX noxasaresnet.

1. T'udpoaroeuneckue noxasareru cpeOHell 3azpPA3HEHHOCTU U 06-
Weil Hazpy3ku pe4nozo noToxka. AGCOMOTHHI mMoKasareab o0UIEH Ha-
TPY3KH XapakKTepH3yeT CPEeQHIO HACHILIEHHOCTb MOTOKA JHUMHTHpPYIO-
KM HWJH peNpe3eHTaTHBHLIM 3arpsi3HSAIOMIMM  BellleCTBOM, CMEechio
3arpsAsHAIOLIMX BelecTB HJH K€ KOJHYECTBOM MHKDOOPraHH3MOB. O6-
Imlasg Harpy3ka MoOXeT OHTb BLIpa)KeHa cpelHeiH. KOHLEHTpauued S,-
3arpsi3HAIOmlell INPHMecH B IOTOKE, IPHHHUMAIOLIEM CTOYHLIE  BOAH.
Bennunna S, ABAsSeTCS HCTHHHBHIM 3HaYeHHEM KOHIEHTPALMH 3arpsa-
HUTEAST B TaK Ha3biBaeMOM CTBOpE. NOJHOrO NepeMeIlHBaHHs, s
BHIILIE PACMOJIOXKEHHBIX CTBOPOB OHA MOKET CJAYXKHTb YCJIOBHHIM IloKa-
areseM oOulell Harpy3kHu. Jlns BREUHC/ICHUS S, NPHMEHSETCS ClENyio-
las U3BeCTHAasi B THAPOJIOTHH (dopMmyna:

ch Scr + Qp S
Qp + ch ’

rae Qp, Qcr— COOTBETCTBEHHO DPAacXOALl PeKH H CTOUHHIX BOX, M3/c;
Scr — KOHIEHTpAlHNs 3arpsisHsIONIEr0 BellecTBa B CTOYHBIX BOJax,.
r/M3; Se— KOHLEHTpalHs TOTO e BEL[ECTBA B PEYHBIX BOJAX. 0
‘MecTa c6poca CTOKOB (ecTeCTBeHHaﬂ KOHHEHTpaILHﬂ)
Ecan Se=0, To
— Qc'r cT

" Q+ Qu

OueHky H3MeHUHBOCTH nokasatens S, BO BPEMEHH MOXHO BHITIOJ-
HUTb B JIByX BapHaHTax: T

.a) NpeaCTaBHTH Sp Kak GYHKIHIO BpeMexim f, B3sIB 32 OCHOBY
NOC/Iei0BATENbHbIA Psifl TOAOBHIX THAPOrpadoB BOAK HIH HCHONB3YS"
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. XapakTepHble THAPOrpadsl pekH, B 4acCTHOCTH rupporpad masnoson-
HOTO HJIM CpeIHero M0 BOJHOCTH rofia; 6) MOXHO NpeICTaBHTb Sp
KaK QyHKIHIO obecneyeHHOCTH P CyTOYHBIX PAcX0/0B PEKH MHOTOJET-
Hero psina Habaonenuit. IIpu stom caenoBaso 6B yuecTb H H3MEHEHHS
BO BpeMeHH Qcr ¥ Scr, OHAKO BO MHOTHX CJIyYasix AOCTaTOUHYIO AJIs
NIPOEKTHPOBaHMS XapaKTEPUCTHKY MOXKHO IOJYYHTb M NPH HCIIOJNb3O-
BaHHM CPEAHHX 3HAUEHHH YKa3aHHBIX BeJHYHH. EcJH cyuTaTh, YTO
Qcr==const, Ser=const u Se=0, T0 S, KaK HYHKIYUH BPEMEHN U o6ec-
TIEYCHHOCTH 3aNMHIIYTCS CACAYIOLIUM 06pa3oM:

ch er ‘ ' ‘
Sniy= : 5.3
(t) QCT + Qp ({) ( )

Q T Scr - "
S —_ . xerer , 5.4
n(P%) Qﬂ + Qp (P%) ] ( )

O6a coorHOwmeHHsT MOTYT GHITh NpeAcTaB/eHH rpaduyeckd HIH B Tab-
anyno#t dopme. Tlpn ncnoar3zosanuu dopmyst (5.4) BrIUHCNEHMS Be-.
JOyTcs JJIfl HeCKOJIbKHX pacXoioB 3aflaHHON ofecrneuyeHHOCTH, HalpH-
mep 8, 20, 50; 75, 90 u 95 %. Drto no3BOJSET JOCTATOYHO HaJEXKHO
NIOCTPOUTh KPHBYIO obecrneyeHnocty S, P%) ITpn Heo6XOAHMMOCTH: BHI-

TIOJIHSIETCS KOHTPOJIBHOE BHYHC/EHHE HA HaHMEHbIIMA W3 M3MEpeHHHIX
PACXOJOB BOJE| MJIH JKe Ha pacxon 99 %-Hofi o6ecneyeHHOoCTH, npmm-
MaeMbii 32 aGCOMIOTHBIN MHHHMYM.

EcrecTBeHHO, 4TO pacxojam Majioli ofecrneueHHoctd -6ynyT oTBe-
YaTh MaJjble KOHIEHTPANHMH 3arps3HSIOEr0 BEIIeCTBA, a PacxofaM
60Jb11I0# 06ecredeHHOCTH — GOJblIHE KOHUEHTPAIUH,

- ITokasaresp NpeBHILEHHs 3arpASHEHHOCTH HaJl HOPMOH Pgax BhIpa-
*aeT NPOLEHT 06ecledeHHOCTH (%) NpEBLINICHHS 3arPsA3HEHHOCTH MO0-
toka Hax IIJAK (mo uHcay IHe# WM APYruX eIHHHIL BpeMe}m) 3Ha-
ueHHe Psar= ONPeJeIAeTCS H3 COOTHOWIEHHS

Paar=100— Pugor. ©(55)

ITpumep pacuera Puycr B Psar laH B pasgene 7.2.1.

[TokasaTenrb OTHOCHTeNBHOR NpPOXOIKHMTENBHOCTH OOLIEH 3arpsis-.
HEHHOCTH IIOTOKA Tsar BBIPAXKAETCH OTHOLIEHHEM BpeMeHH Tsar (Ha-
TIpHEMEp, YucCaa [HeH), B TeUeHHe KOTOPOro CPEjHssl KOHIEHTpAaLUs
notoka S, mpeswimaer ITIK, k o6uiefi npoposKUTEIBHOCTH paccMar-
pHUBaEMOTrO NPOMEKYTKa BPEMEHHU:

Taar= Lo (5.6)
ron ’
rge

n :
Taar= Z ATaar,- . (5.7)

UYncio n BHpaxaer ofliee gucio HHTEPBA/IOB BpeMeHu ATaar
B rogy. v .
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Tlokasatens OTHOCHTENbHOM NPOAOMNKHUTEBHOCTH CTOKA gmcTOl
BOJBL Tuyor NONIYAETCSA TEM K€ MYTeM, UTO H NpefbAYyWHi IOKasaTeNb, -

H BHIYHCIIRETCH MO Q)opmy.ne
7

- Tquc'rj . T rox Taar

| Tyuer = Tron '—‘ 4 Tron =l = Taar, » - (5.8)
rae e
m STt
T aner = 22 ATtmc'rz ’ : 7 (5.9)
- - -] N

m — oflllee YHCJIO HHTEPBAJIOB Bpemexm A Tqm,,i OTBEY3IOUIHX npo’peKa-

HHIO uHcTOM BoAH (npu Sp,<IIJK).- .
TlokasaTeab OTHOCHTENEHOrO oév;ema 3arpx3HeHHoro CTOKa Gtgar
paccanHBaeTcu no ¢opmye »
: "V S
Qpar= —2-, ; (5.10)
an ,

rne Vro,;——oﬁ'beM ronoaoro CTOKa peKwH; Vaar———oébeM CTOKa pexu
3a Bce WHTepBannl BpeMenH, Korua S, >IIAK. Bemuunna Vaa, moxer
6HTb ONpeleNeHa IO COOTBETCTBYIOWIMM ILIOWIAAAM THAporpada,
OrpaHHYEHHHIM BEPTHKAJbHEIMH JIHHHSIMH, NPOBEeJEHHBIMH Y€De3 TOUKH
nesienust abcumcce £ Ha orpeakH ATv i ATsar. Vsar CKIAnmiBaercs
U3 06'bEMOB CTOKa 3a OT/eJbHbiEe MEPHOAB Tona, OTBeYAILIHE, pest-
menno S, Hap ITIK, 1. €.

2 AVS&P} . . (5.1 1)

(2

IlokasaTenb - Gaar MO3BOJIAIET HENOCPEACTBEHHO OLEHATH 3arpsia-
Hexnywo Beie [TJIK wacty peuHoro croka, TIOCTYHAIOIEr0 B BOJ0Xpa-
HUJIHIE, 03€PO HJH MOpe.

[TokasaTels OTHOCHTENBHOTO o61:ema qHCTOrO cmoxa oc-ch BBHIYHC-
seTcs 110 PA3HOCTH :

— Guger=1— Blsar, - ' o (5.12)
HJd 10 COOTHOUIEHHUIO v : ST
Olumor = 'EEI . ‘ (5¢13)
Vron - s

O6BeM uHCTOrO TrOA0BOI'0 CTOKAa HAaXOAHUTCA CyMMHPOBaHHEM
. . - o
Vager= 2 Aunc-ru : o . (5.14)
el ’ N

HJIH, ec/H paHee onpenened Vsar, TO

VoV 1)
6 3ax. 43 S



[Tokazatens OTHOCHTENLHOH HArpyskH KOHCEPBATHBHLIM 3arps3Hu-
TejleM @ onpejensercs cienyiomuy o6pasoM. [Tonaraem, uto cpenuss
KOHIEHTPALMsi 3arpsi3HSIONIEr0 KOHCEeDPBAaTHBHOTO BelilecTBa B peke,
NOCTYNAIoLero B Hee CO CTOYHHMH BOJAMH, MOXET ObiTh BHIYHC/IEHA
no ¢opmyne (5.1). YuuTuBas HCXOJHOE MPEANOJIONKEHHUE, npoussomm

NOACTaHOBKY
S,<IIK (5. 16)

H 3anHChHBaeM : 3
ch Scr + Qp Se » 3

<TIK. A7)

ch + Qp HK e (5 )

!
%

Orciona nonayuaem

(Sor — TTIK) Qer << (THIK — Se) Qp (5.18)

HIH . -
(S =K Qur _ , 619

(MIK — S) Q, 1

Bmpamenne cTodllee B JIeBOﬁ JacTH HEpaBEHCTBA, 'MOXHO Hassar

CTBOM; a003Hayas ero uepe3 o, 3anncmaaeM

~ S —NIK) Qe | (5.265 %fi

(MAK—S)Q, = T

_Ecan Se=0, To 3aBHCHMOCTb IPHHHMAET BHJL, s
o= (_S__ _ 1) Lo | (5.21)

JIAK Qp

" Ilpu -Heo6x0AMMOCTH paccMaTpPHBAETCA XPOHOJOrHYecKoe HaMeHed
HUE TOKa3aTelsi @ B CBSA3M C H3MEHEHHWeM DPacXO[OB BOAM, AJsA Yerd
HCNONB3YIOTCst rpaduku ¢ (f). BesnunHa ¢ MOXKET GHITH npexncTaBies a
B BHJ€ 3aBHCHMOCTH OT 0OecneyeHHOCTH PacXofia BOJHL. 1

[TokasaTenp obecneyeHHOCTH MNpefebHO JONYCTHMOH Harpysx
IOTOKA KOHCEPBATHBHEIM 3arpsisHuTeneM — P %. Ilpenenbhoe!

Pnpen 2

YCIIOBHE OTBEYAeT PaBEHCTBY R .4
,  Qmpea=1, (5.22)

a lonycTHMas Harpyska — yc.no'Bmom
o<l. . (62

o ar uaponoeo-euapoaunamuuecrcue NOKA3aTesU COCTOAHUA 302PA3-
- HEHHOCTU PeuHbiX NOTOKOE 1 8000emo8. JlocTaTOuHO HATMSAAHBIMH AAS
o6luell OLEHKH COCTOSIHHS 3arpsi3HeHHs BOJOeMa SBJSIOTCS TaKHe Xa-
PaKTEPHCTHKH, KaK pa3Mepnl 30H 3arpsi3HeHHs. DTH pasMephl MOrYT
3a/laBaThC B JABYMEPHBIX H INPOCTPAHCTBEHHBIX €MHHIAX. B Kaue-.
CTBE JIHHEHHOr0 W3MEPHTe/Ns MPeACTaB/IAeT HHTepec HauGojbluas npo-
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TAXEHHOCTb 30HBI, T. €. €€ IJMHHA Lsar, BHPAXKAOMAas PacCTOSHHE OT
MeCTa BHINYCKa M0 H30MHHHU KOHIEHTpauuH, pasno# ITJK.

Il ByXMEpHEIMH H3MePUTENSIMH MOTYT CJAYXKHTb IJIOULAIb nonepey-
HOTO CEYEHHs 30Hbl 3arpA3HEHUS Wsar M MJOIIAABL 3TOH 30HH IO NO-
BEPXHOCTH NOTOKA HJH BOMOEMA i,y [lpocTpancTsenHol xapakrepu-
CTHKOH sBJIsieTc 00beM 30HBI 3arpsisHeHHst Wi, BaxubM nokasa-
TeJeM SBJIAETCH TaKXKe OTHOCHTeJbHAasi XapaKTePUCTHKA MaKCHMaJb-

HOM KOHUEHTPAUHH Smax Ha JTHMHTHPYIOLIEM DACCTOSHHH [y, ompeze- .

JAE€MOM MO TeM HJIH HHBIM coo6paxkeHHAM. PasMepH 30HH 3a-
IpsI3HEHHUs, a TaKXKe OTHOCHTEJIbHAsl XapaKTEPHCTHKA MAaKCHMAaJbHOM
KOHUEHTPALHUH Ha PACCTOAHHH [, u BeJNYHHA Ls,r, BEIPaXKaiolas pac-
CTOSTHHE 10 M30JIMHHH KOHUEHTpanuy, orBeuaouieii ITK, usmensorcs
B 3aBHCHMOCTH OT M3MeHEHHSl PacXolCB BOAH, CKOpOCTeH TeueHHs (mo
BeJHYHHE H HANPaBJEHHIO), IJIyCGHHH NOTOKA, HHTEHCHBHOCTH BHYT-
PEHHOTO H BHELIHEro BOXOOGMEHa B BOJOEMe, HHTEHCHBHOCTH TYpGy-
JIEHTHOTO NepeMelInBaHusl, 0OYCJOBIEHHOTO KaK CTOKOBHIM TeueHueM,
TaK H BETPOBHIM BoJiHeHHEM. OCHOBHBHIM (akTOpPOM, ONPEAENTIOMHM
AHHAMHKY DE€YHOro MNOTOKA, SIBJISETCS PAacXOX BOABL, C KOTOPHIM CBS-
3BIBAIOTCST  HekoTophle 0000llajomue napaMeTphl KadyecTBa BOABI H
YyCTaHaBJHRAaeTCsd HX H3MEHYHBOCTD. o :
I 3aMKHYTHX BOLOEMOB (03epa, BOLOXPAHHWJIHINA) .OCHOBHBIM
¢axropom, onpenensiomuM HX ITHHAMHKY, CJIEIYeT CYHTATh BO3JeHCT-
BHE BeTpa Ha CBOGOAHYIO NOBEPXHOCTD. IloaTOMY 1/ BOZOEMOB .u3-
MEeHYHBOCTb PacCMaTPHBAEMBIX. mokasaTeJel ' KauecTBa BOLBI ‘MOXKeT

OLIThb NOCTaBJeHa B 3aBHCHMOCTh OT H3MEHYHBOCTH IlapaMETPOB'

BeTpa. S K .
JIuHeHHbI} MOKa3aTeNb 3aTPSISHEHHS Asar BHPaXKAeTCs COOTHOMIe-
_HHEeM .
Lsar

n ) L

b o (5.29)
'7\«3,331-='£§'a£, IERE
%

7\'!!. 3ar=

rae L;ar NPHMEHHTENBHO K PEYHOMY NOTOKY ITOKa3hIBaeT AJHHY 30HHI
3arpsi3HEHHs], T. €. PAcCTOSHHE OT CTBOpa BHIIYCKA CTOYHHIX BOJ [0
CTBOpA, rje HauboJbmias KOHIEHTpallHsl JUMHTHDYIOLIEr0 BellecTBa
pasna ITIK. [las Bogoema (03€pa uin BOROXpaHuanINa) Lyay BHIpakaer
HauGoJiblllee PacCTOSIHHE OT MECTd BHINYCKAa CTOUYHBIX BOJ-HO H30JHHMH
KOHUEHTDAIMH 3arpsisHAIONIEr0 BeulecTBa, oTBevatomed ITJIK. Bemu-
udHbl H. ¥ B, 1A PEUHOrO NMOTOKa BHUYHCJSIOTCS KaK CPENHAS Iiy-

OHHA H IMPHHA Ha YYaCTKE ‘MeXJy CTBOPOM BHIIYCKA H CTBOPOM .

[1I0K, ans BojoeMa — cpeiHss riy6uHA Ha ydacTKe, B Npefesax KO-
TOPOro pacnpocTpaHeHo 3arpsisHenne, ITokasarenb Ap, sai AAS BOJOE-
MOB He BBIYHCJSETCH. ' :

B pekax mokasaresb Asar B HanGoubliell Mepe H3MeHSIeTCS B CBS3H
C H3MeHeHHeM pacxoioB BOAH. B Bojoemax raaBueiM (akTopoMm, onpe-
AeNSIOIHUM H3MEHIHBOCTD Asar, SIBJISETCH BETEP. .. R
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ITokasaTe/ln OTHOCHTEJBHOH IVIOWIAJAM 30HBI 3arpsi3HEHHs AAIOTCH
B JBYX BapHaHTax:
a) 1o nUIoUIaJH NONEPEYHOro ceuyeHus (IoKa3aTesb Psar) .

By = 220 N (5.25)

NpHMEHAEMBIH TOJBKO AJIS PEYHBIX HOTOKOB;
6) Mo mJoLajgH 30HH B MJaHe (MOKa3aTesb Maar):
AJISl PeYHBIX NOTOKOB

Q
S ; (5.26)
o n :
H IJs 03€p H BOLOXPAHUIHUIN i
: Q o |
Nzar = Qaar . (527) 3

obin

B 3THX 32BHCUMOCTSIX @ogm — NJIOILAJAb TONEPEYHOrO CEUeHHs pey- !
HOTO NOTOKAa B CTBOpe HauObOJbIIEr0 paclpOoCTPaHEHHS] 3arps3HEeHHs .
MO IIHPHHE PEKH; Msar — IJIOMIAAL NONEPEYHOro CeyeHHs 3arpsi3HeHus
YaCcTH IIOTOKAa B TOM e CTBoOpe; $o n— obllias mJoWanb 3epKaal |
JPEeUHOro INOTOKa OT CTBOpa BBINYCKAa A0 CTBOpPA, B KOTOPOM ' MaKCH- |
MaNbHas KOHIEHTPAlHs JHMUTHDYIOLIEro 3arpsisHsIOIEro BellecTBa !
paBHa IIOK. Has o3ep ¥ BOLOXPAHHJHIL HCIOJBL3YETCS OTHOLIe- .
HHE TIJIOWAAU 30HH 3arpsi3HeHHs K- oflled NJoOWafH BoOjJoeMa -
9061!1- : o

OTHocHTENbHEIH 00BEeMHBI OKa3aTeslb 3arpA3HEHUS [sar LS PEU- °
HOT0 NOTOKAa BBIYHCJSIETCS KaK YacTHOe OT JesneHus oObeMa 30HH 3a-
rpasHeHns Wiar Ha 06BbeM yuacTka peKH Wo. n, 3aK/II0YEHHOTO MEXIY
CTBOPOM BHIIyCKa CTOYHBIX BOJ H. CTBOPOM, OTPaHHUYHBAIOIIAM 30HY
3arpsisHeHHs! CHH3Y IO TeYeHHIO. "

JJas peuHoro nmotoka

Pgar == —“;jlm . _ -(5.28)
Jlnst o3epa WM BOXOXpaHM/IHLIA .
Wee SRR
P = —= : 5.29
Paa Wbom, ( )

rae Wosm— 06Nt 06bE€M BOLHHEIX Macc B BofoeMe. [Tokasatenb psar
B pe€Kax H3MeHseTcsd B CBSI3H C H3MEHEHHSIMH paCXOJ0B BOJH, 4 B BO-'
JoeMax — B CBSI3H C H3MeHEHHeM BeTpa M 06beMa BOAHEIX Macce, CBf-
3aHHOr0 GYHKUMOHAZNbHO CO CPEeJHHM YpOBHeM BOJXoema. CooTBeTCT-
BEHHO HCCaelyeTcs H3MeHYHBOCTh NOKA3aTeNs |Lsar- S
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‘OTHocHTe/IbHEI TIOKA3aTé/b MaKCHMAaJIbHOR KOHUEHTpANHH Ha JiH-
MHTHDPYICIIEM PacCTOSHHH [ OT BHIYCKAa Vp; ONpejedsercss HO COOT-
HOLIEHHIO - . :

Sman

t= IR’  (5.30)

rie Smax; — MaKCHMaJibHast KOHLUEHTPAIMUSI PAcCMaTPUBAEMOro 3arpsa-
HeHHs BELLeCTBOM Ha paccrosiHWu / OT BHIMYCKa. B KauecTse JIMMHTH-
pymoliero pacCTOsSIHHSI NIPH OLieHKe 3arps3HEHHOCTH BOAHOrO OGBEKT4E,
HCIIOJIb3YEMOr0 B PbI6OXO35HCTBEHHBX LEIAX IPHHHMAeTcss PaccTos-
Hie 500 M. JIUMHTHDYIOLIlee pacCTOsiHHE B peKax H3MepsieTcs OT BHI-
MycKa BHH3 NO- TeYEHHIO, B BojoeMax (B oOlleM cJlydae) — IO pajg-
yCy OKPYXKHOCTH C LIEHTPOM B MeCTe BHIIycKa. '

[Tokazatesb Y; B pekax H3MeHseTCs MNPH H3MEHEHHH pacxojos.
BO/Ib, B BOJOEMax — IPH H3MeHEHHH BETPO-BOJHOBBIX XapaKTEPHCTHK H
ypoBHSI BoAbl. MI3MeHUHBOCTH MOKasaTeds §; HCCIeAyercs aHaJOTHUHO
M3MEHUYHBOCTH NEPEUHCJIEHHBIX BhIllle NIOKa3aTeJel,

3. Ilokasareau, yuuresaowue srewnuli 600006men 8000eMOB.
Ycl0BHHH NOKa3aTelb BHeIHero BoJoOGMeHa o3epa MM BOLOXpaHH-
JHILA fycn, HMEIOMIHA  Da3aMepHOCTL® BPeMeHH (IO, CYTKH, CEKYHAH),
omnpefenseTcss 3aBHCHMOCTBIO

tyen= :,V (rox, CYTKH) (5.371 )
. : y o
HJH COOTBETCTBEHHO

— W : "
tycx= — (CeKyHAH),
. B

rie W —cpenHee MHOroJsierHee 3HayeHHe 06bEMa O3epa HAH BOLO-
xpanuwnuma, M®% Vy—cpenHu#t 3a MHOrosieTHH#l MepHOA TORABOH
(M3/rox) mau cyTouHBE (M3/CyT.) CTOK BOAH M3 BOLOEMa; Qs ~—pac-
xoJ_BoAbl (M3/c), BHTeKaloue# 13 BojgoeMa (CEKYHIHHH CTOK).

IMokasaTenb fycy XapakTepH3yeT MNPONONKHUTENIBHOCTE INEPHOAA
BHIHOCA M3 BOJOEMa OIpeje/]eHHON YacTH BOAHHIX Macc BMeETTe C' CO-
AepXKallUMHUCSI B HHX pacTBOPEHHHIMH BellecrBaMH. I[losTomy mpu
BBIYHC/IEHHH fyca K 00beMy cToKa VysHe no6aBisieTcsl HCapeHue ¢ 1o-
BEPXHOCTH PacCMaTPHBAEMOro BOAHOIO OGBEKTA.

Tlokasaresb OTHOCHTEJbHOIO BpPEMEHH HACHILEHHS BOAOEMA 3a-
rpsAsHALAM BewiecTBoM 10 yposHs [IMK — v, Beapaamepuas sean-
YHHA Ty, OMPEAEISETCH OTHOLIEHHEM
P

Tl'llll( p—t

T ' (5.32)
_ 7 yea :
rae fpp BpeMs, HeoOXofumoe A/ HACHIUEHHSI BOAOEMA 3arpssHsio-

MM BellecTBOM 10 ypoBHa ITJIK (mo BennunHe cpeiHedl KOHHEHTpa-.
uuu B BojoeMe). Bpems tnk BbIPaXxaercs B TeX Xe eJUHHIAX, -YTO
H w’tycn.



TeOpemqe‘cKu MOMKHO NOKA3aTh, YTO MpOUECC HOCTeNeHHOIO H3Me-
HeHHs! CPe/(Heli KOHIeHTPalnH S 3arpssHAOllero BellecTBa B MPOTOY-
HOM BOJOEMe, HauyaBliuiics B MOMeHT {=0 u 0GycJOBJEHHHH BHIY-
CKOM B BOJOEM CTOYHBIX BOA ¢ KoHueHTpauueH Sc¢r ¥ pacxogoM Qer,
BhIpa:KaeTcsd 3aBUCHMOCTHIO

S ‘ :
_ B, H3M
S= Shm(l—e w ), : (5.33)

rae Qg msy — CPEIHHUR 32 JJIHTEJNbHBIH NepHoJ BpeMeHH CeKyHIHHIH
Pacxoj BOAH NOTOKA, BHITEKAIOHIEr0 H3 BOJOEMAa H H3MEHEHHHH MoK
BJAHAHHEM BOJ03a060pa NpPOMBIILJIEHHOTQ NpeRNpHATHS HJH HdceleH-
HOTO - MyHKTa H c6poca cToyHeIX BoA. IlpeamoJiaraeres, 4To ¢ 10-
CTaTOYHBIM npnémnxeﬂuem MOKHO APHHATH

QB usm = QBonOsaGop‘l"QcT (5 34)

Ecau ngno3aﬁop—QCT, TO Q,3 He H3MeHAeTCs H AOoJiXeH QHUrypHpo-
BaTh B popmyse (5.33).

‘Bpemsa. £ B @opmy.ﬂe (5.33) Gepercs B cekyHnaax. Beanuuna S,
Bblpa}K‘aET CpeHI0K0 KQHHCHTpaHHIO 3arps3nsilolmiero Relecrsa B BO-
JoeMe, KOTOpasi. yCTAHOBHTCS. B HeM B pe3y/bTaTe [JIHTEJbHOrO
cGpoca KOHCEPBATHBHOTO 3arpsi3Hsioniero semectBa. KoOHUEHTpauus

S,, ., OTBeuaeT YCJOBHIO CTaOH/IH3aUMH KauecTsa BOXH B BOXOEMe.
Ilns KOHCEPBATHBHOIO BanSisHHTeJISI S,, . ONpefeisieTcsi 3aBHCHMO-
CTbIO S
Scr QCT :
-St—> o = (535)
Qs wom

IpH BBHIBOJAE KOTOPOH NPHHATO, 4TO B BOJAAX NPHTOKOB BOJOeMa pac-
CMaTpUBAEMOE BEILECTBO HE CONEPKHUTCS.

-BBeseM TNOHsATHE H3MEHEHHOrO YCJOBHOTO BpPEMEHH BONOOOGMEHa
tycn_ nam, KOTOpPOE-OyJeM ONpefessiTh H3 COOTHOIIEHHS, YUHTHBAIOILEro
HCKyCCTBEHHOE H3MEHEeHHe CTOKa H3 BOJOeMa, HalpHMep, 3a CYeT BO-
J03a60poB U cOpPOCOB CTOUHHIX BoA (5.34): ;

tyen. mam= —— . o (5.36) -
B. U3M . -
IpunuMas BO BHHMaHHe 3T0 PaBEHCTBO, 3amHuleM dbopmyay (5.33)
B BHAE
¢
S Sl —
T = 1— e yerusw, (5.37)
t>» o .

Yro6u Haiitu BpeMsi &, moncraBuMm B dopmyay (5.37) paseHCTBo

S=I1IK u pewum ee OTHOCHTEJIBHO t. OueBHAHO, 4YTO MNpPH 3TOM’

BMeCTO ¢ Oynem uMeTH thnk: _ '
ITOK )

St—»cc

- tank = — tyea. meulnl (1 - (5.38) -

8"



TMokasarein ofHocTenbHoro BpeMefin HachILeHHs T, fpH mepexoié
K AeCATHYHBIM Jorapupmam H ydere 3aBHcHMOCTH (5.35) 6Gyner BH-
paxaTbest popmyJion

o = — 231g (1 — -I-Iil—lﬁgw&> | (5.39)

T4’ 3aBHCHMOCTb 3aNHCaHa AJsl H3MEHEHHOrO peXHMa CTOKa H3 BO-
AoeMa, HO AJIsi YNPOLIEHHs 3aIMCH MHAEKC «H3M» NPH Tpny OyAeM
ONMyCcKaTh, TaK Kaxk /Ui HEH3MEHeHHBIX YCJOBHH paccMaTpHBaeMas
BeJHYHHA He BuuucAsiercs. Ilodyuennas Qopmyna Moxer npume-
HATBCA JJIsi OLEHKH AOMYyCTHMOro Mepuofa cGpoca CTOYHHX BOA B MPo-
TOYHbIC BOJOEMH BO BCeX TeX CJyuasX, KOrAa JHMHTHPYIOLIHM MOKa-’
3aTeJleM SIBJSETCS  CPeRHss KOHUEHTPAIHsl 3arPA3HAIOIIErO BelecTBa
B BOJIOEMe HJIM B BHTEKAIONIE] H3 Hee peKe, a He pasMepHl 30H 3arpsa-
HEHHs H_paclpe]esieHHs KOHLEHTpauui 3arpsIBHAIOMEro  BelllecTa
B BOJOEMeE. :
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Prnc. 5.1 llnarpamma COCTOAIHHS 3arPA3HEeHHOCTH pPeKH:
Tgar,  Tuucr — OTHOCHUTE/ILHHE MOKA3aTeNH IPOAOJIKHTE/b-
" HOCTH .CTOKA B3arpA3HEHHHX H UYHCTHIX BOA 3a TOJOBON
IMKJ;, Ogar, OQuyct — OTHOCHTE/JbHHE II0Ka3aTelH O0GbHEMOB
CTOKa COOTBETCTBEHHO 3arps3HEHHHIX H YHCTHX BOA 3a
STOT XKe MNepHOX (He3aIITPHXOBAHHHE YACTH JHATPAMMH
. COOTBETCTBYIOT 3HaY€HHAM Tuyuey H Olyuer ; 3AIUTPHXOBAH-
~. - HHle — 3HAYEHHAM Tsar,™ Gsar B AOJMAX OT OOWed npoioJ-
-XKUTENLHOCTH TOfa AJs T ¥ ofuiero ofbeMa CTOKa sl o)

- IMo HaiileHHBIM :3HAYEHUSAM Tsar, Tuger MOTYT OBITb HNOCTPOEHH AHA-
rPaMMHl COCTOSIHUSI 3aTPSiI3HEHHOCTH PEUHBIX BOJ O KOHTPOJHPYEMBIM
nokasartesisiM (HHrpeJHeHTaM), NOKa3blBalOWUe CTPYKTYDY 3arpasneu—
HOCTH PEYHOro CTOKA.

Juarpamma .- (puc. 5.1). BoidepuuBaeTcs ANA KOHKPETHOTO nepnona
(oObYHO AJIs TOOBOTO LMKJAA) U XapakTepH3yeT ocOOEHHOCTH 3arpsia-
HeHHsl BOZOTOKAa B JaHHOM NyHKTe (cTBope). Cnoco6 MOCTpoeHHs AHa-
rpaMMBl siceH M3 pHcyHKa. [lis ¢oHoBoro crtBopa jHarpaMma CTpo-
HTCSl OT/EJBHO. . '

JnarpaMMH  coCTOSiHMS, JaBas  HarJIgfHOe -TpeicTaBJjeHHe
0 BKJaZe OTACHBHBIX XHMHYECKHX BellleCTB B OOGIIHA YPOBEHb 3arpss-
HEHHOCTH pEYHOTr0 CTOKA MO HX BJIHSHHIO Ha MPOIOJKHTEJbHOCTb H
06beM. 3arpsI3sHEHHs PEYHOTO CTOKA, MOIYT OBIThb IMOJIE3HH H NPH pery-
JMPOBAHHK KaYeCTBA BOAH, NIaHHPOBAHHH BOJOX03HCTBEHHEIX Mepo-
RPHATHH. .
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I'naga 6. BOHPOCbl 3KOHOMHKHM BOJIOOXPAHHBIX
‘ MEPOINPUSATHHA

6.1. O naaHMPOBAHUH HCMOAB3OBAHHUSA H oxpanu
BOJIHBIX pPecypcoB

Haunnag c 1975 r. B rocy/iapCTBeHHbIE IJIAHH PAa3BHTHS HapOA-
HOTO XO3sHCTBa CTpaHbl BBOAMTCs pasgen «OxpaHa NPHPOAH H pa- .
LHOHAMBHOE HCIO/Nb30BAHKE IPHUPOAHBIX PECypcoB», B KOTOPHIA cO-
CTaBHOH YacThi0 BXOAHT moapasfes «OxpaHa H pallHOHAJIbHOE HC-
NOJIb30BaHHE BOJAHLIX PecypcoB». B Hero BKJIOYaOTCS MOKa3arelH,
XxapakTepusyoline o6beM 3abhHpaeMoll BOAH (BOXOMOTpeGJeHHe),
06beM CTOUHHIX BOjL (BOLOOTBENEHHE), O6BEM OUMUIAEMBIX BOX, 06b-
eMbl OOODOTHOH BOJABI, a TaKxe ApYyrue nokasaTelH, Aaioolide Ilpen-
CTaBJICHHE O MEPONPHATHSAX IO OXpaHe BOI.

OcHOBO#l TPaBHJABLHOH BOLOOXPAHHOH MOJHTHKH siBasteTcss [ene-
paJbHasg cXeMa KOMILIEKCHOI'O HCIIOJb30BaHHsA H OXPaHbl BOJXHHX pe- -
cypcoB. HasnayeHune Takofl cxeMnl B ciejyomeM: i

— BCEeCTOPOHHSAI OLleHKa TNPHPOJHEIX BOJ NPHMEHHTeNBHO K OT-
Je/bHHIM peyHeM OaccefiHaM M KOHOMHYECKHM pafOHaM ¢ y4YeTOM
AHTPOTIOTeHHOH IeATE/NLHOCTH B COBDEMEHHBIX YC/IOBHSAX H HA NepCleK-
THBY;

~— BHISIBJICHHE nmpeénocm B BOfe OTpaciel Hapomxoro X035~
CTBa B Pas3/IMYHHIC MEPHOJL. HX AEATENBHOCTH, OOGOCHOBAHHE HODM
BOJONOTPe6NEHHST C MAaKCHMaJbHBHIM HCHOJIb30BaHHEM NOBTOPHOTO
o6bemMa BOAHI, onpefedeHne 06beMa Ge3sBO3BPATHRIX NMOTEPD; .

~— COrJIacoBaHHe 3alpOcoB OTAEALHHX BOJONOJb3OBaTel]eH;

— pa3paboTKa BOAOXO3AUCTBEHHHIX §aJaHCOB;

— YCTaHOBJIEHHEe OCHOBHHIX Mep 10 OXpaHe NPHPOAHHX BOX OT.
HCTOLIEHHS H.3arpsi3HEHNUS];

— ompejiesieHHe AacCHTHOBaHHMI, HEOGXONMMHX N5 BHLUTOJHEHHS
HaMeYyeHHHIX IIJIAHOB CTPOUTE/NbCTBA, NOACYET SKOHOMHUYECKOH addek-
THBHOCTH KOMIlJIeKCa 3alPOeKTHPOBAHHLIX MEePOINPHATHI;

-— OLIEHKa BO3MOXHEIX NPHDOAHHX H3MEHeHHH B 30HaX HaMedae-
MBIX BOZOXO3IHCTBEHHHX MEPONPHATHH; '
© . - 0o0OCHOBaHHe HEOOXOAHMMBIX NPOEKTHO- uaucxa'renbcxnx B Ha-
YYHO-HCC/IEI0BATENbCKHX pPabOT 10 3alpOeKTHPOBAHHHIM MepOIpHS-
THSM, ONpe/lesieHHe cOCTaBa MCIOJNHMTeNeH H pacnpejeseHne oésmaﬂ-
HOCTeH MeXAy HHMH.

lenepanbHass cxemMa MNOJKHA YYHTHIBAThb H3MEHEHHSI B PAa3BHTHH
SKOHOMHMKM CTPaHBl, a ee cOoCTaBjeHHe IpenycMoTpeHo «OCHOBaMHu
Bojnoro 3akoHojareabctBa Cowo3za CCP u Co03HHX pecnyGauk».
Kpome T'enepanpHOil cxeMBl COCTaBJSIOT GacceHHOBEHIE H OTpaciieBhie
cxembl. DBaccefiHoBbie cXeMbl fIBJSIIOTCA AeTajH3alueli reHepalibHHX,
OHH YTOYHSIIOT HX OCHOBHBIe IIOJIOXKEH#s HAJsf KOHKpeTHoro Gacceilna
PeKH, osepa Ha Gojee Onuskuii mepuop. OTpacieBsie CXeMH paspa-
OaTbiBalOTCS NPHMEHHTEILHO K NEPCHeKTHBAM Pa3BHTHA OTHENbHBIX
oTpacJ/ieff HApOAHOrO X03SHCTBA.
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- Cxempl KOMIeKCHOTO HCMOMB3OBAHNA H OXPaHbl BONHMX pecypcos. -
BKJIIOYAIOT B ce6s caeAylouine 06s3aTeabHble PasieH:

— MNpHpOAHble, JKOHOMHYECKHE H COLHAJbHHIE YCJIOBHH paﬁona

- OLleHK& MNOBEPXHOCTHHIX H INOA3eMHHX BOJ, HX THAPOJIOTHYe-
CKHH, THAPOXUMHYEeCKHH H THAPOGHONOTHUECKHH PexuM;

-~ BOJOIOJb30BaHHE, BOXONOTpeOAeHHE H Bonoorsenenne B coBpe-
MEHHBIX yCJOBHSIX M Ha IepPCHeKTHBY; :

—- BOJMOXO3sIiCTBEHHHE GaJaHCH M HameyaeMhle aonoxosxucrsew
Hble MEpONpPHATHS; .

— MepH 110 NpefoTBpalleHHIO BPeJHOro BO3AeHCTBHA BOX (mpo-
THBONABOJAKOBHIE, 3PO3HOHHBIE, IPOTHBOCEJIEBLIE, npomaoonoaaﬂer
BHIE); ‘

— OXpaHa NPHPOJHHIX BOJ OT 3arpsi3HEeHHS ¥ HCTOLLEHHS;.

— S5KOHOMMUYECKHUH pacuert.

B 1eaoM CXxeMb KOMILIEKCHOTO HCNOJb30BAHHS M OXPaHH BONHHX
pecypcoB cJyXaT [JOKYMEHTOM IS [OJrOCPOYHOr0 IJIaHHPOBaHHS -
BOH.OXO3HHCTB€HHOI‘O H BOAOGXpaHHOTO CTpOHTEJIbCTBa H HIpawT oc-
HOBHYIO POJib B (JOPMHPOBAHHH HAIIpaBJIeHHH BOJICOXPAHHON NeATeNb-
HOCTH B perHoHax, B HCIOJb30BaHHM HX BOAHHIX pecypcos: Llenecoo6-
pa3HO KOMILIEKCHBIe BOZOOXPaHHBIE NPOrpPAMMBL COCTABJAAThH Ha 15 jer
¢ pa36uBKOfl Ha NATHJETKH H KOPPEKTHPOBKON Kaiable 5 JieT.

FoBopsi 0 Ha3HayeHHH CXeM KOMIUIEKCHOI'O HCIOJNb30BAaHHA M
OXpaHH BOJHHX pecypcoB, XoTeJoch 6hl 0c060 CKa3aTh. 0 3HAUEHHH
B HHX BOJOX0351ACTBEHHHIX 6aJlaHCOB,

PaccMarpuBasi 5KOHOMHYECKHA PatOH KaK ONpeleJeHHYIO CHCTeMY,
COCTOSILILYI0 M3 PeK H BOJOEMOB, NPHEMHHKOB CTOYHBIX BOJ, HaceJeH-
HHX OYHKTOB H NPOMBILJIEHHHIX Y3JI0B, MOXHO C Y4Y€TOM Da3JHYHHIX
¢ akTOpOB, XapaKTePH3YIOIHX BOAHbIE OGBEKTH, YCTAHOBUTD IIPH OMpe-
JeJIeHHHX PacCyeTHHIX YCJOBHSIX AONYCTHMble HX Harpysku no 3arpss-
HEHHIO. DTH HaTPY3KH 3arpsisHeHHd, HanpaBisieMble B BOLOTOKH U BORO-
€MBbl, JOJ/KHH ONpeNeJsiTbCcl HCXOAS H3 HAMMEHBUIHX CYMMapHHIX
3arpar BO BceM patioHe. HanGosbiine o6beMul 3arpsisReHHs 1esiecoob-
pasHO HaNpaBJATh B Te BOAHHE OGBEKTH paMoOHA, KOTOPHE HMEIOT
HauGoJaplinft pesepB To Harpyske. Ilpw 3TOoM Heo6XOAMMO 3HATH
BEJIMUMHY TIpefleIbHO JomycTHMoro cGpoca BemectB. Ilom mpe-
gensHo gonyctHMuM -c6pocoM ([T C) Bemtects noHumaercs macca
BellecTB B CTOYHHIX BOJaxX, JAONYCTHMAas K OTBEAEHHIO B BOXHHIN
006'beKT B €IMHHIy BpeMeHH IJ5 O6ecledeHHs HOPM KayecTBa BOXH
B KoHTpoabHOM nyHKTe. I[TI[JC ycTaHaBAMBAIOT C YYeTOM INpejesbHO
AONYCTHMBIX KOHLUEHTpaUM# BelleCcTB B MeCTaX BOAONOJL30BaHUSA.

s Bcex kareropuit BOJIOl'IOJIbBOBaHPIﬂ ITOC moxHO. onpenemwrn
no Qopmyse

[TOC=qcrScr,

rie ger— PacXoji CTOYHHX BOA, M3/u; Sc,-xormen'rpaunﬂ BelllecTs
B CTOYHHIX BOZAXx, r/md,

B uHXeHepHHIX pacueTax AOMyCKaeMble HATPYSKH AJA pek onpe-
JeNAI0T 10 Pa3HOCTH HOpPMAaTHBHOM M (akTHUecKof HarpyskH B pac:
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cMartpuBaeMoM ctBope. C Tol Hebio H CTPOATCH BOLOXO3SHCTBEHHBIE
6aJjlaHCHl C YYeTOM KauyecTBa. BOXBL.- Ba.naﬂcu MoryT OLITh ONEPAaTHB-
HBI€ U TIepCIIeKTHBHHIE.

OnepaTuBHEe 6aJjiaHCH MO3BOJSIOT OLIEHHT!: W TlepepacnpefesnTh
BOJHBIE PECypPCHI' BO BpeMsi SKCIUIyaTaluH BOAOXO3SHCTBEHHEIX CHCTEM,
a TepCHeKTHBHEIE — IPOrHO3MPOBATh Kau€CTBO BOXH peK H BOAOEMOB
Ha pacyeTHYI0 MepCHeKTHBY NIPH 3aKaHHBIX HAYaJbHBIX H TPaHHIHBIX
yeJIOBHAX, NPHHHMAsi 3a OCHOBY JAaHHBe HAO/IOJEHHI Haj KOJIHYECT-
BEHHHIMM H KaYeCTBEHHBIMH IIOKa3aTeNsMH BOJHOro oGbeKTa M Iep-
CNEeKTHBHEIX Bojonorpebureseii. Ilpu sTom He06xozmMo NOMHHTh
0 ‘BO3HHKAIOLIMX OrpaHHYeHHUsIX. ~

ITlepBriM orpanugeHHeM BOAONOTpeOJeHHs 9K0Homnqecxoro peru-
OHa SBJSIOTCA COGCTBEHHbIE BOAHBIE PecypChl PETrHOHa, COCTOsILIHe
M3 NOTEHUHMAJNbHBIX (03epa, BOJOXPAHHJMINE, TOJ3eMHbIE BOABI)- U
AHHaMHYECKHX 3aMacoB peK (CTOK, (popMprxomnﬁca B vnpezxen.ax
PerHoHa ¢ y4eToM TPaH3HTHOIO). :

[Ipu peitiennn BOAOXO3AHCTBEHHBIX 3ajlay B npenenax JaHHOTD
perioHa HeOOXOAMMO DAacCCUHTHIBATH TOJBKO. HA COGCTBEHHBIH CTOK!
HepBoe rpanuyHOe yCoBHe NpH 5TOM MOXHO 3alHCaTh B. BHle

2 Q Z Q —AQ1>0

L i=]

s

'meZQ" — CTOK ‘B YCTbeBOM CTBODE ,ZlaHHOI‘O pemona Z Qz-—CTOK'
. =1

B HaqaanOM CTBOpE DErHoHa; AQ,~110nycmem A5 HCHOJIbSOBa-
HHS' CTOK B TlepHOA £, KOTODHIH - pasen- AQi(f) << (9t — g) F. (qe =
MOAyJIb CTOK2 B nepHoz f; G — JMMATHPOBAHHbIH (Mnnnmanbnbm)
pacuerHpI#i MOAYJIb CTOKa; F — IIoman. Bonocéopa) o .

BTOpEIM oOrpaHHYMBAIOIIHM = YCJAOBHEM - BJSETCS Ka‘IECTBO BOAB
BOJHOTO 06bekTa. IlokasaTenu KauecTBa BOABL HOJKHBEI OTBEYATH Tpe:
GoBanuaM BOROMOTpebuTesel — BofonoNb30BaTe e, Hanboaee. Ha-
NpsKEHHOE NOJIOXKEHHe B PEKAX CO3/1aeTcs NPH MHHUMAJBHEIX PAcxo-
nax. - Cornacuo geiictsylomum B CCCP HOpMaTHBaM JIHMHTHDYIOTCS
KOHUEHTPALMH BelllecTB 3arpA3HEHHH B BOJE BOAHOrO OOBEKTa MNpH
KPHTHYECKHX mnponomqecxnx cutyauusix. B pekax —sto munm-
MaJIbHO JOMYCTHMBIH PacXoi BOABI

Ilpn pacuere GanaHca ¢ y4eTOM KauecTBa BOAbI ISl 03€D H BOAO-
XPaHWJHIL 3HAYHTEJbHOE BJHSHHE OKAashHBAOT BPeMs BONOOOMEHa H.
aKKyMyJupylomas COCOGHOCTh BOLOeMa. 31ech OCHOBOR pacuera Ho-.
IyCTHMOA Harpysku. BogoeMa siBisercsi Oajanc Bewlects. IlepepaGa-
THIBAIOILYIO CHOCOGHOCTL BOZOEMA (Kr/ra) MOXKHO ONpEeNeJIHTh IO

dopmyJe
rae V—rosoBolt crok u3 Bomoema; W —oGbem Bopmoema; [M] —

NpeAeabHO-A0NyCTUMAS i-xarpysxa BOJjOeMa, 3aBHCALlast OT KaTeropu;
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BOJONOTpe6HTeN — BOKONOAb30BaNk s; M, — d)aKTuqééi(aﬁ Harpyaks;
i . . N
poOROeMa,
ITokasaresieM Ka4eCTBEHHOTO COCTOSIHHSI BOZOEMA SIBJISIETCS M OTyq.
cHTeNbHOE BpeMs HachilleHHSi BOAOeMa ! KOHCEPBAaTHBHHIMH Belllgcr.
paMu jo npeaesia [S]. B I'TH npennoxena dopmyna aas pacqua

ﬁS} * S
ty =—tealn (1 — L),

cT qC’I.‘

rae Scr, ger — KOHIEHTPALHS H PAcXof CTOUYHBIX BOA; fycn — BPemg

3aMeHBl BOAHBIX Macc, PaBHOE OTHOLIEHHIO — ; Qs — cpenHee MHoro-
B

JNeTHee 3HaueHHe pacxojna BOJAH, BHITEKalolle# H3 BojoeMa (e.a,m

Qs B M3/c, To { noJyyaem B ceKyHuax)

MuHHMaJIbHBH pacyeTHHfl Pacxof npu Bu6ope HCTOYHHKA Bolm.
cHabXKeHHus yCTaHaBaHBaeTCA (corytacHO AEHACTBYIOIMM HOPMATHBH M
JIOKYMeHTaM) Kak cpenmm pacxon 30-miHeBHOro MepHofa ¢ HaHMeqg-
UIHM CTOKOM 95 % -HOlt o6ecrnedeHHOCTH B gaccmarpnaaemom Ce3oge.

l:,: >
6.2. Bonpochi 9KOHOMHYeCKOH 9(h(heKTHBHOCTH
BOJOOXPAHHBIX MEPONPHATHIA .

IIpoBefeHHe B XH3Hb BOJOXO3SHCTBEHHOH MOJHTHKH CBS3aHO co
CTPOHTEJIbCTBOM BOJOX035IHCTBEHHBX KoMmiekcoB (BXK) H. pasiayy-
HOFO pPOJAa BONOOXPAHHBIX COOPYXeHHH. DKOHOMHYHOCTb KaXKIoro
KOMIIJIEKCA2 XapaKTEepPH3YeTcsl -CTPOUTENbHON CTOHMMOCTBIO, TONOBHIMH
3KCIIyaTallHOHHHIMH PacXolaMH, PacxoloM Ae(PHIHUTHHIX MaTepHaoB,
Kputepuem npu Bribope KOHEUHOrO BapHaHTa H3 HECKOJBKHX Npenjo-
KEHHBIX CITYXKAT MeTON CPaBHHTEJbHOH 3 (EKTHBHOCTH KANHTAJBHEIX
BJIOXKEHHH, a TaKXKe MeTOoJ, OKYNaeMQCTH AONOJHHTeJbHBIX KalHuTano-
BJIOXKEHH.

Ecsu npu cpaBHeHHH ABYX BapHaHTOB HMeeM moxasarteid K> K, u
C1<Cy, rne K, u K;—kanutajonnoxenus no I u Il Bapuauraw,
a C; u Cy— ce6ecTOMMOCTb IOJIOBOH NPOAYKLUHH IO TeM XK€ BapuaH-
TaM, TO SKOHOMHYHOCTb BaPHAHTA ONPEAENAETCH H3 COOTHOIIEHHs

rR€ Tg— HOPMATHBHHIR CpOK OKyTaeMOCTH AOMONHHTEALHEIX BJONKe-
HHil B rojgax,

OcyuecTB/eHHe epBOro BapHaHTa 6y1xe'r CBSI3aHO C nono.vmme.nb-
HBIMH KaNHTaJbHEIMH 3aTPATaMH IO CPaBHEHHIO CO BTOPHIM A K=
=K, — Kj, HO ¢ 3KOHOMHEHA eXeroxubix usgepxek AC=Cy;— C,.

Has onpeneneHust ONTHMAJNBLHOrO BADHAHTA BHUYUCISIOT KO3(du-
IHEHT CpaBHUTEJbHON 3KOHOMHYeCKoH 3((eKTHBHOCTH, - xm*opui} no-"
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KashiBaeT SKOHOMMIO €KEroJHHX M3flepKeK NpH HCHOJB30BAHHH Of:
Horo pyG6Jisi HOTMOJIHHTEJbHNX KallHTaJbHHX BJIOXKEHHUH:

C=0 _p
Kl Kﬁ ‘

Benuunna, o6patHas KO3(QQHUUHEHTY CPaBHUTENbHONH SKOHOMHYECKOH-
spdekTHBHOCTH, HaSHIBAETCA. CPOKOM oxynaemocm ROMOJIHUTEbHBIX
KallHTaJbHBIX BJOKEHHH T, :

K=Ky __
C'—Ci AK*

BapuaHT, KOTOPH# XapaKTepH3yeTcs GOJBIIMMH KANHTAJIbHEIMH BJIO-
xKeHuaMH K, HO MeHBLIIMMH exerofHbiMH 3atpaTamu C, 6yleT 3KOHO-:
MHuYeckH GoJsee 3(GbEKTHBHRIM TOTAA,: KOrja Ko3(GHIUEHT CpaBHH-!
TedbHOH 3sKOHOMHYEeCKOH s(¢ekTHBHOCTH P GoJblie. HOPMATHBHOIO!
Ta (HJIH CPOK OKYNaeMOCTH JIONOJHHTENbHEX KaNHTaJbHBIX BJIOMXKeHHI¥
MeHblie HopMaTHBHOro). Ilpn P=14 06a BapHAHTA paBHoatqueKmBHm y

HopmaruBune ko3¢ @HuHeHTh CPaBHHTEJNbHOH 3KOHOMHHYECKOH 3¢+
(eKTHBHOCTH ONpPeAe/sIOT B COOTBETCTBHUH C OTPACIEBBIMH HHCTDYK-
uMsMH, Hanpumep, 1/ rHAposHepreTHKH t=0,12, njs opouwenus —
0,17—0,33, mas pubHoro xossiicrsa—0,17 u 1. &, A HapOLHOLO
xoasficTBa B nesaom — 0,12,

MeToa cpaBHHTENbHOH 3KOHOMHYECKOH 9(¢erTHBHOCTH naer B03-~~
MOXHOCTb BHOpaTh HanGosee BLITOAHEI B 5KOHOMHYECKOM OTHOLIE-
HHH BapHAaHT BOMOXO3ANCTBEHHON CHCTeMbl. DKOHOMHYECKYIO s(deK-
THBHOCTb BHIGDAHHOrO BapHaHTa ONPENESIOT MO MeToAy ofuied 3Ko-!
HoMHYeckol sddexruBHocTH. [loxazateseM ee CJOyXKHT KOSQ)(pnunem*%
Ipxk » KOTOPHIH ONPEAEASIOT 110 3aBUCHMOCTH

(2 Lli_"CBXK>

i=1
BXK — ’
Koxi

rae Ll — croumocts npoaykuuy iro yuactHuka BXK; Coyy, Kpxx —
€XEeroiHsle H3AepXKKHM M KanurajbHele BioxeHHs BXK; n-—uucio”
yuactHikoB - BXK. [Ilosyuennsiit Koatbcpmmem- Opxx CPaBHHBAETCS '

¢ HOPMATHBHEIM g -

ddderTuBHOCTL ncno.nbaosaﬂm BOAHLIX DPecypcoB OTHeJbHBIMH
OTpac/JIMH HapoJHOro Xo3siicTBa, KoTopnie BxoaaT B BXK, ompepge-
JSIOT nojcueToM Koa¢pdunueHToB o0lleli 5KOHOMHYeCKOH 3(deKTuB-.
HOCTH KaXJOro H3 YUaCTHHKOB BOZOXO3SIHCTBEHHOTO KOMILIEKca:

SRS B R

3

_(L,—=C)
3{‘— —_

K, A
rae C; u Kz—e}Kel‘O,LlHHe H3JEPKKH H KANHTAJbHbIE BJIONKEHHS i-ro
yuacTauka BXK.
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- B ruapo3sHepreTHKe CTOHMMOCTb NPOAYKUMH LI; BhHCAANT o 33.
BHCHMOCTH: ‘

urgc = (W.N-I—@a) ’

rie N u D — ucnojbsyeMble MOIHOCTh M BhipaGoTka 31€TPQgpen.
THH; o 4 B — TapudHbe cTaBku 3a 1 kBt n 1 kBr. y; u—‘Koaq)q)Hun-
EHT, YUHTHIBAIOIIMI TIOTEPH B CETAX H PacXoll anexrposneprd! HA coq.
CTBEHHLIE HYMXAH. .

- 6.3. Komnencauus yumep6oB npu CTpOHTE LCTBE
H MCHOJb30BAHHH BOAOXO3AACTBEHHDIX KOMMJICKCOB

Co3nanue  mo60Oro BONOXO3AHCTBEHHOTO KoMINIEKC2 CBgzau,
C BTOPXKEHHEM B OKpyXawollylo npupoiuyio cpeay. K coX¥dleyy,,
4acTo MPH BOAOXO35HCTBEHHOM CTPOHTENbCTBE HameHenHe NPHPQnyp
YCIOBHM HOCHT HEraTHBHBIH -Xapakrep (3aTomaenue NIOAOPQnyp i«
n0#M, NOATONJIEHHE GOJBIINX TEPPHTOPHH, yTOIIeHHe ~IeCHBX Mgy ,.
nel, M3MeHeHHe CefCMHYHOCTH B paloHe, H3MeHeHHe MUKPOKINy a5,
OKpyXaiolleli MecTHOCTH H:T. Ji.). Ilostomy B Kamxuaom NMpotkKT® o,
KHB GHThL pasfesibl, B KOTOPHIX IETalbHO paccMatpusalorcs BOpoey,
BausHus cosnaBaemoro BXK. Ha - okpyxaiouylo npHpOAHY - cpepy
¢ IpHBEJEHHEM . SKOHOMHUYECKOH OIEHKH OTPHUATe/pHOTO BMRgyy, o
Kak. 06beMOB 3aTpaT, KOMINEHCHpYIOmHX Bosnugaiomuii YUEPS pny
' HEBO3MOXKHOCTH €ro HpelylpeiHTb, TaK M 3arpar Ha MePOMPHsryg
OrpaHHYHBAIOLINE OTPHIATENbHOE BO3JEHCTBHE CTPOHTE/HCTBA-

Ilepsas rpynma BKJIIOYAaeT 3aTpaThl Ha Nepecesnenne HAC®Neyyq
ApenpHsTH, nepeHoc JHHHHA CBSI3H, TPAHCHOPTHHX OOBEKTOB M ¢,
C 3aTOIISIEMBIX 3eMeJib, OCBOEHHE HOBHIX Ce/IbCKOX03HCTBERHPIX yro
LM, BOCCTaHOBJIEHHE JIeCHHIX MAacCHBOB W T. A. Bropas rpymla 5.,
3aTpaTH Ha HHXXKEHEPHYIO 3allUTy 3eMejb H 00bekToB, NQNAAAlon,y
"B 30HY BO3JEHCTBHS BOJAOXPAHMJHII, Ha canuTapHylo MOAIOToRLy
JI0Ka BOJOXPAHHJHINA, YCTPOHCTBO DPHIGONPONYCKHBIX COOPYXEhyy 4
Apyrue MeponpustHa. Ilas pacuera Kaxpo# rpymns 3atpal Hlnopp.
3ylorcs cooTBeTcTBYWoIME «[10/10KeHUsI» H PeKOMeHAAUMH. ,

CTpOHTENIbCTBO BOJNOXO3AHCTBEHHBIX, NPOMBIINGHHBX H C®Npepq.
X03AACTBEHHEIX KOMIJIEKCOB 4acTO BH3HIBAET 3arpsisHenne BOAHMy y.
TOYHHMKOB, UTO BEJET K NONOJHHTENbHHIM 3aTpaTaM Ha BOCECTAHoppe.
Hye NPOAYKUHH, KOTOpAs TepPAeTCs B pe3yJsbTare. 3arpAsHeHHA pop.,

IMox ymep6om oOT 3arps3HEHHs: BOAHBIX HCTOYHHKOB DOHEy a4
MOTEPH B HAPORHOM XO3fAHCTBE TPYHAOBHIX 3aTpaT M MaTePHANpyy«
pecypcoB, KOTOphIE CBfi3aHBl C JIMKBHAauueH nociencTBHH Pagnyy.
HBIMH BOZONOJIB30BATENAMH, a TaKXKe yXyAeHHe counaapHO ThHlheyy,.
YeCKHX YCJIOBHH 1asi HaceneHHs. Takoit BosMoxubifi ymep6 B Py6ingx
MOXeT GBHITb NOACYHTAH HJISi PAasIMUHBIX OTpaciell HapORHOXC Xoasmy.
cTBa WJH B meaom [17]. - - . . : Co
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Tak, ymep6 OT 3arpsA3HEHHSI BOXHHIX HCTOYHHKOB ¥pyp, Hauocn-
MBI NPOMBINIEHHBIM MPEANPHATHAM, KOMMYHaJbHOMY xosancmy,
IPYTHM BOJONPOTEGHTENAM, OCYIIECTBSIOMM Pa3jiudHble MEpPONPHS-
THSl 10 BOCCTAHOBJIEHHIO KaYeCTBa BOJHI, ONPEAENAOT No dopmyae

I

Yoxs = Zx m, W,(C + EyK),,
i=

rAe m;—4YHCJA0 OHOTHNOHHIX i-X Bogonorpebureneir; W;— o6beM
Boztonorpe6aenus i-ro Bogonorpedurens, m3/ron; (C-+EsK);— nomnou-
HUTe/bHBIE YAe/JbHBIE NPHBEJEHHBIE 3aTPaThl BOAONOTPEOHTENS, CBA-
3aHHbIE C 3arpsi3HEHHEM BOJHOTO MCTOYHHKA, py6/M%; Ex— HOpMaTuB-
Hufl K03 dHuHeHT 3 PEeKTHBHOCTH KalHTaJbHBIX BJIOXKeHHH; K — ka-
TINTaJIbHBlE BJIOXKEHHS Ha BOCCTAHOBJIEHHE NPOAYKUHH NPH 3arps3HeH-
“HOM BOJHOM HCTOYHHKE, Py6/Il; 71— YHCJIO Pa3IHYHBIX Bouonorpedn-
Tened. - _

Yitep6 or 3arps3HeHHs BOJHBLIX HCTOYHHKOB, HaHOCHMOrQ BOMO-
norpe6uTeNsIM, OCYLWIECTBJSIOIIMM pa3JHYHBIE MEPONpHSATHA  1Js
BOCCTAHOBJIEHHS] TOTePSIHHOR NPOAYKUHH, DAacCYHTHIBAIOT o dopmyJe

sn=P(Ca— C\+ExsAK) +A P (C3— C1+EuK) +EuKo,

‘ré P—ropoBoe NpOU3BOACTBO NPOAYKUHH, 1t; C; — TeKyllHe 3aTpaThl
‘Ha TMPOM3BOJACTBO NPOIYKIUHH NMPH HE3arpsI3HEHHOM BOJHOM HCTOUHHKE,
py6/u; Ca—TO e NpH 3arpA3HEHHOM BOJIHOM HCTOYHHKe, py6/u;
‘AK — yBesHyeHHe OTAEJbHBIX KaNMHTAJbHBIX BJIOKEHHH 1O BOAONO:
TpebJeHHIO IPH 3arpsi3HEHHOM BOJAHOM HCTOYHHKe, py6/u; K — Kamu+
“TaJlbHBIe BJIOXEHHs] Ha BOCCTAHOBJIEHHe NPOAYKIHH NPH 3arps3HEHHOM
BOJAHOM MCTOYHHKe, py6/u; AP — CHHXeHHe TOf0BOro NpOH3BOACTBA
NPOAYKUHMH IPH 3arpsi3HEHHOM BOJHOM HUCTOYHHKe, II; (3 — Tekyimue
"3aTpaTh Ha NPOAYKUHIO, HCIOJAb3YEMYIO HJs1 BO3MEIIEHHS ee NOTepb
NpH 3arpsi3HEHHOM BOJHOM HCTOUHHKe, py6/u; Ko — ocratounas 6a-
JIAHCOBasi CTOHMOCTb OCHOBHHIX (DOHIOB, HE HCHOJbL3YEMBIX B peaynbg
‘'TaTe YMeHbIIEHHs NPOM3BOACTBA NPOAYKIHH IPH 3arps3HEHHOM BOAY
HOM HCTOYHHKe, py0; Ej —HOpMaTHBHbIH Koaq)tpnunem 3¢q)emnauo-
CTH KANUTAJbHHIX BJOKEHUH. :
- - Ymep6 no BOCCTAHOBJEHHIO MaTepHANLHBEIX PECYPCOB Y emp » Bos-‘
HHUKalOWu#l B pe3yJbTaTe CONPHKOCHOBEHHSI DAa3JHYHBIX OOGDBEKTOB
C 3arpsisHeHHON BOJOH, pPAaCCUHTHIBAIOT Ha OCHOBE MPHBEIEHHHIX 33-
TPaT Ha MEPONpPUSTHS MO BOCCTAHOBJIEHHIO BHILUENIINX H3 CTPOS 06'b-
“eKTOB MJIM NpefloTPalleHHIo X nopun no dopmye.

Yamp = z<C+E K,

~

rie C+EzK — npuBefeHHEe 3aTpaThl iT0_06beKTa, CBS3aHHBIE C €I0
BOCCTaHOBJIEHHEM, PY6; M — YHCA0 O6BHEKTOB,
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O6wuit - ymep6 (Yos), HAHOCHMHHA HAapOAHOMY X03sficTBY B pe-
3yabTaTe 3arpsisHEHHs HCTOUHHKOB BOMBI, PAaBEH cymme ymepGos or-
' ReJIbHHIX BOZONOTpebHTeel ¥i:

n
y06=. 2 yl:

lel

e f— 4ucio norpebureself, TepNAMHAX yEepO OT sarpsi3HEHHS BOMHI.
- Bee .pacuern BeayTea mo yTBepKAeHHON MuHHcTepeTBOM MeaHo-
pauuu u BopxHoro xozalficrea CCCP, Tocnnanom n Munucrepersom
¢unancoB CCCP «Meronuke noncyeTa YOHITKOB, NIPHYHHEHHBIX rOCY-
LApCTBY HapyIIEHHeM BOXHOTrO 3akoHojateabcTBa» P 33-5.3.01-83.
PaccunTeiBas BesIMUMHB yiiep6a, MH He HOJXKHH 3a0BHIBAaTh O He-
HEXHOH OLEeHKe CaMHX BOJHEIX pecypcoB. Kak yxe rosopuiocs,
¢ 1982 r. B namei cTpaHe BBejeHa IJiaTa 3a BOAY, KOTOPAS BHOCHTCS
NPOMBIUIICHHBIMH  NIPEANPHATHAMY B JOXOML rOCYAAPCTBEHHOTO 610,u-
xera.
B pefictByomux Tapudax Ha BOLY orpameHa CTOHMOCTb BOAOXO-
- 39HCTBEHHBIX MEpONIPHSTHH 1O H3YYEHHIO, OLEHKE M OXpaHe BOMHBIX
pecypcos, Meponpnmﬂu nas obecneueHus norpeGHoctedl B BOAE Ha-
" ponHOro xossficrea. Tapudsl naub fud@depeHIHPOBAHO O OTACNbHLIM
BOJOXO3SHCTBEHHLIM cHcTeMaM H KoJgebaarcs or 0,1 kom. 3a 1 M3
* BOAH B CEBEPHBIX H BOCTOYHHIX paffoHax cTpaHH 0 2,72 kom. 3a 1 M3
BOZAH B IOKHHX pafoHax.

r. .aaéa 7. OCHOBHBIE METOJB PACUYETA
XAPAKTEPUCTHK KAYECTBA BOABI C. VYETOM
- FUAPOJIOTHYECKHX d’AKTOPOB

7.1; PacueT OCHOBHBIX F'HAPOJOTHYECKHX BEJHUHH
U FHAPABJIHYECKUX /1EMEHTOB, HeOOXOAMMBIX AJIA pacyeTa
pa36aBaenus B pEKax H 03epax

1. Hcxoduele dannsvie 0as pacuera pa36aaﬂeﬂuﬂ 8 pekax. Hpn
pacuere Typ6yJ1eHTHoro nepeMeUIMBAHAS B PeKax IpPexkJe BCero cJje-
IyeT HagHayaTh pacueTHHIE pPacXoAH BoAH. B Hactosmiee BpeM: B Ka-
YeCTBE PacyeTHOro Pacxoia OOHMHO HNPUHHMAIOT MHHHMaJbHHEIA cpej-
HeMecsuyHb# pacxon rona 95 % -Hoil obGecneyeHHOCTH [18] ITpu namau-
YHH HAGJIIOleHUA MOXHO NPHHATH B PacyeT MAHUMAJBHHH U3 HaGio-
IaeMbiX PacxoioB. B 3aBHCHMOCTH OT NOCTaBJIEHHOH 3ajxayH HasHa-
HalOTCS TaKXKe H JPYTHe pacyeTHsle PACXOABI, BIJIOTH [0 Pacxoia
MaJlofi 06eCHeyeHHOCTH U JaXkKe MaKCHMaJbHOro.

B cooTBeTcTBHM ¢ PacueTHHIM PacXOOM ONpENENANTC NJOMWAAE
KUBOTO CEUYEHHs, CPENHASA CKOPOCTb TeUeHHs, YKJOH BOJAHOH MOBepX-
HOCTH, CpPeAHss HMHPHHA H rny6yma notoka. Tocre 3TOTO BHIYHCJAETCA

kosdodunuent lleau C, m' 2Je, NONEepeYHHe COCTaBJsAIIHEe CKOPOCTH -
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Ha 3aKpYyIJIEHHH DEYHOro INOTOKa U, M/c, 3HaueHHs KodhduuruenTa

Typ6yaentHo#i auddysuun D, m?/c. .
Koa¢duuuent llesn npu Haauynu H3MEPEHHBIX YKJOHOB J BHIYHC-

asercs no dopmyae Llesn

C=

v
2, (7.1)
cp .

3

. 2 -
(rne vep— ckOpOCTh, M/c; Hep— cpeuss riay6uHa Ha paccMaTpHBae-
MOM yuacTKe, M), a TIPH OTCYTCTBHH JIaHHBIX 00 yKNOHaxX — IO H3BECT-
HO#l Qopmyse MaHHHHra, co/lepxallel KO3 (UIHEHT IIEPOXOBATOCTH,
win no dopmyie ltpuxnepa — Manununra

Hcp 6 .

C=33( 7 ) s : . (7.2)

- "9 L
rae dp— 3¢ dexTHBHH JHaMeTp YaCTHIl JOHHHX OTJIOXEHHH (mM),
AJs ycaopuii pek ompepensierca kak 50 %-Hoe sHaueHHe KPYIHOCTH,

| 4acTHI No rpaHyJoMeTpHueckoli KpuBoi. Popmyma (7.2) npejcTaB+

JieHa B BHJ€ HOMOTpaMMul (puc. 7.1).

-
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H,
Pac. 7.1. Homorpamma C=f (—dﬂ)
e 3

Kosaddunuent typ6bynentHoli AuddysuH, ABIAOWHACA OCHOBHHM
napaMeTpoM [OpH pacyeTe NepeMelIWBAHMA B NMOTOKAX, BBIYHCJSNETCA
no ¢opmyae
gHCp'Ucp

MmC

D= (7.3)



rze g==9,81 M/c? — yckopenne cBobonHOro najfeHus; BefnunHa M siB-
“asiercst dyukuueit kosdpduunenta lesu C u pis 10<<C<<60 cBs3ana
¢ C 3aBHCHMOCTBIO

M=0,7C+6 (7.4)

npu C>60 M=48=const.
"~ BaxHywo posap B npouecce pasGaBjeHHs €TOUHBIX BOJ B peKax
HrpaloT TNonepeynsle TeueHus. HasHuyue momepedHbx COCTABJIAIOLIMX
CKOPOCTH NpPHBOAMT K HHTeHCH(HKaUHH mpolecca MepeMelIHBaHus,
YTO JOJIKHO OLIThb YUYTEHO B pacyeTe NyTeM BBejeHHS NOIPaBOYHOrO
kosb¢uunenta Ky n (6onbiiero emuHuus) K kKosbuuueHty Typ6y-
JeHTHoft puddysun D. Beawunna Kp.y fBAsieTcs (YHKUHEH OTHO-
esus ' ‘
Vz,cpt+ ©
" w ,,

Fle U, cp— CpeiHee 3HayeHHe abCOJIOTHOR BeJaWuuHb IMoNepeuHoH
COCTaBJSIONIEH CKODOCTH Ha BEPTHKANH; ( — CpelHee 3HaYeHHe abco- -
JIOTHOM BEeJMYHHH IIONEPEYHOH COCTaBJAOMIEH NyJIbCALHOHHOH CKO-
pocrH. ° ’ '

s BHYHCIEHHS U, op pEKOMeHIYeTCS opMyna

. H ‘
Uz, ¢p=0,13 N % Uz, cp» (7.5)

nosnyueHHasi uWHTerpuposanmnmem ¢topmyas A. B. Kapaymwesa (1960)
NpH BBEJGHHH NOMPaBOYHOro Kosdduuuenra, pasuoro 0,5. Hurerpu-
pOBaHHe NPOM3BEJEHO OT MOBEPXHOCTH NOTOKAa [0 TOi TyGHHBL, Trie
v, MeHsieT HampaBJeHHe Ha o6parHoe (npumepro 0,5 H). B ¢dopmyse
(7.5) r— pamnyc KpHMBM3HBI pycia, B3fTHl Kak CpeflHsis BeJIHYHHA
AJIs y4acTKa PEKH, PacloJIOXKEHHOTO HeNOCPeACTBEHHO HHXKe MecTa
CIycKa CTOYHHIX BOX ¥ BKJIOyawpuero 1—2 sagpyriends. Besanunna
N sBnsercs G6e3pa3MepHHIM XapaKTepHCTHYECKHM YHCJIOM H BBHIUHC-
Jasiercsi no dopmyae

Ne =2, (7.6)

Has onpenenennss M u N B 3aBucuMoctH or C MOXHO T0JIb30-
BaTbcs Taba. 7.1. ‘
. Tabauya 7.1
3navenns M u N B saBHcamocTu or C

C | 10]15]|20) 25|30 |3 |40 45| 50| 55| 60| 65|70

M | 13 |16,56| 20 |23,5| 27 [30,5| 34 |37,5| 41 [44,5] 48 | 48 | 48

‘N 113,3]25,2140,8|59,9(82,6] 108 | 139 | 172 | 209 | 249 | 294 | 318.} 343
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Cpennee 3HayeHne abcoaIOTHOH BEJIMYHHEI TIONIEPEYHOH COCTaBJISIO-
1el MyJbCalHOHHON CKOPOCTH @ onpejessercs mno dopmyire ;

Uz, cp i
W= —==. (77)

VN «
KpOMe rlonepe'moﬁ LHPpKYJAAUHH B NOTOKE HA MHTEHCHUBHOCTbL IIPO-

necca MepeMellHBaHusl CYLeCTBeHHOe BJIHMSHAE OKa3bhiBACT M HEPABHO- |
MepHOe paclpejeseHde IMyOHH HA PAcCMAaTPHUBAEMOM yYacTKE.

Ferf { ‘ ' 8=10 1

50 : ] 77 ) .
40| / -

R/
o\ A

’I0 115 210 2/5 Uz + U
. e,
w

‘vz—}-me
-

\

Puc. 7.2. Homorpamma Koo = f(

HepaBHOMEPHOCTb PACTpPejeeHHUs rayOuH, Tak Kak OTKJOHEHHE IiIy-
6HH OT CPELHETO 3HAUGHHA NPHBOAUT K YBENUUCHUIO KHHeMaTHYeCcKOR
HEOJAHOPOXHOCTH IOTOKA H YCKOPEHHIO Iporecca MepeMelnBanus. |
d1oT (akTOp YUHTHIBAETCS BBEIEHHEM TONPABOYHOTO KOs duIuenTa |
K, x xo3duunenty typGynentroit nudpysun D.
YcTanoB/IE€HA 3aBHCUMOCTb BeJHUHHBI K, OT OTHOLIEHHS

K; =f (HH“ H°") = f(6), (7.8)

rae Hmax, op — MaKCHMaJibHas M3 CPeJHMX IVIYyOWH Ha pacCMaTpHBae-

MOM y4acTKe, M.
I1f KOMMYECTBEHHOro oOmpefesNeHHss Koa(pdHIHCHTOB Kou v K4

pekomengyerca rpaduk (puc. 7.2), Ha KoTOpoM Koom=Kn. i K,

H K06m=’Kn_ oK, =f ('vz, o @ 9) '

(*7
Ipu pacuerax pasGapsienuss HeOGXOMMMO BBOJMTbL MONPABKY Ha’!
i

(0]



Hns yuera ABYX HasBaHHBIX (akKTOpOB (MONEPEYHOH  LHPKyJAUMHM
H M3MEHYHBOCTH TVIyOMH Ha paccMaTPHBAEMOM YYacTKe peKw) K0o3th- .
¢uunent TypOynentHoll AudQysHH YMHOXKAIOT Ha BEJTHYHHY Kopmy:

Dyenp=D Ko6m, : (7.9)

rixe Dyenp— HCHPABJIEHHBIH KO3GQHuUHEHT TypOYiEeHTHOH Nuddysnu,
HHTErpa/jbHO XapaKTePU3YIOIHH YC/IOBHS NEPEMENIHBAHHA B peyHOM
THOTOKE.

2. Hcxodnoele Oannble das pacuera pasbasienus s o3epax u godo-
xpanusuuyax. B osepax H BOXOXPaHHWJHILAX HAa NPOUECCH NepeMenin-
BaHHA CYLLECTBEHHOE BIHSHHE OKAa3HBAeT [eHCTBHE BETPa, mo3TOMY
NpH OLEHKe NepeMelIMBaHHA CTOYHHIX BOJX He0OXOAMMO IPOM3BOIHTEH
pacyeT BETPOBHIX TEUEHHI, a TaKiKe YUHTHBATb H3MEHYHBOCTL THAPO-
JIOTHYECKHX BEJHYHH H THADABJHYECKHX 3JeMeHToB. Ha muamenenue
NOCJNEHHX OKa3biBaeT BJMSHHE H3MEHYMBOCTb BETpa HAaX BOXHOH mo-
BEPXHOCTBHIO.

Haub6onee xapakTepHbie YCJIOBHS DPa3GaBleHHs NDH PasnyHOH
oGecuequuocr\n CKOPOCTH BeTpa JaHH B Tabu. 7.2.

N Tabauya 7.2
Ycnosus pasGaBieHHs npH pa3anuHoil ofecnieveHHOCTH BeTpa
Yeaosus ~ O6ecreuentocts BeTpa, 9
* BraronpusiTHHe 1
Cpenune 50
He6naronpusithne : 90

[ToBropsieMocTh pasiaMUHBIX CKOpOCTEH BeTpa Ha BoicBre 10 M
HaJ NOBEPXHOCTBIO cyliu aaHa B «CrpaBouHuke 1o kaAuMaty CCCPs.
UTo6B MOJIYYHTb PacueTHYI CKOPOCTb BeTpa HaX BOAHOH IoBepXHO-
CThIO, HE06X0JHMO BocmoJb3oBathes rpadukom A. Il.- Bpacanasckoro
(prc. 7.3), oTpaKaIHM CBSI3b MEXKAY CKOPOCTAMH BeTPa Haj Bonoil
H Ha cylle B 3aBHCHMOCTH OT BeJIMYHH NepexXofHHX Ko3(buumenros
Ki 1 K, 3nauennss K; u K; MoxHO onpeneautb 1o Tabuauinam-7.3 u
7.4. [lns nepexoma OT CKOPOCTH BeTpa Ha BHICOTe (JIIOrepa Ha cyme
(w10) K CKOPOCTH BeTpa Ha BHICOTE 2 M HaJ BOJHON HOBEPXHOCTBIO
(w2) HCIONB3YIOT cooTHOmIEHHEe Wp=Kswi. B ycaI0BHIX wmpokoro
6beda K3=0,85, nasa yskoro moroka K3=0,70.
~ laHHBIE O CKOpDOCTH BeTpa MCIOJB3YIOTCA JJisl Pacuera CKopocreil
BeTpOBHIX TeyeHu#. A. B. KapaymeB pekoMeHayeT HJISl ONpexesieHHs -
CpeJiHell CKOPOCTH BETPOBOro TeueHUsl hopmyJsy

V=K, 0, V3+ 10k, (7.10)

rie K;—koadpduuuenrt, sasucamuii or kKosdpdruueHta Illesnu C,

ompezensiercss no Ta6a. 7.5 uwiu no rpaduxy (puc. 7.4); h— cpenuss

BHICOTa BOJIHH (M) I/ paccMaTPHBAEMOTro ydyacTKa o0ecleuenHocTbio
%.
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Tabauya 7.3

Nepexoanble KOIPGHUMEHTH AJs ONPEAENeHHs CPEIHEMECAUYHON CKOPOCTH BeTpa
Haj BOJAHOIl NMOBEPXHOCTbIO (MPH H3MEPEHHM CKOPOCTH BeTPa Ha BhicoTe 10 M)

K;
BOAOeM
WHPHHOH
) MeHee
XapakTepHCTHKA MECTONOJIOXKEHHsT MeTeOCTaHIHH, BOLOEM | 5"\
’ rie HsMepsijlach CKOPOCTh BeTpa WIHPHHOK c'6e
: He Menee| - °Pe-
. 05 kv | Famu,
- ] ! ~ 3apoc-
- ITHMH
jtecom
B aecy:
JIorep Ha YPOBHE JepeBbeB, OTAesbHHe Aepebs Boime| 3,0 1,9
JIrorepa -
(Jorep 3HAUUTENBHO BRIl AEPEBLEB 2,5 1,6
Ha okpamnHe ropoma \(KyCTapHHK, OTAEJbHBIE CTPOEHHS “HJIK
fepeBbst Ha paccrosiHud 30—40 M ¢ OXHOH CTOPOHE):
‘OTJeJIbHEIE JepeBbs U CTPOEHHs BhIE (Jorepa 2,0 1,3
- (unorep 3HaYHTEJBHO BHILE OKPYXKAIOLUIHX HpeAMETOB 1,8 1,1
B cesenun Ha OTKPHTOH poBHOH IJomajke (GamKaliie
cTpoeHHs Ha paccroanuu 30—50 M, ¢uuorep BHIUE OKPyXKalux
NpesMeTOB) : 11,7 1,05
Ha orkpuroli poBHOH MecTHOCTH (moJe, Jyr, a’spOAPOM, o
B 200—500 M Jec, KyCTapHHK) . 1,6 1,0
Ha. camom Gepery osepa, Mops HaH GoJabluoit pekH (B 100— ,
200 M Jiec HIH KYCTADHHK, CTPOEHHE) 1,4 .0.9
Ha poBHO# CTENHON MOBEPXHOCTH 1,3 0,8
Ha cosepumienHo oTkpuIToM Gepery osepa, MOpsl HJH GOJbIIOH|
PeKH y caMo# BOALL 1,1 0,7
Ha coBepiieHHO OTKpHITOH y3KOi Koce y camofi BOABI 1,05 0,65
Tabruya 7.4

IlonpaBounsie kosypuuHEHTH K cpefHEMECAYHON CKOPOCTH BETPa,
yuHTBIBallHE peibed) MECTHOCTH

Kparkas xapakTepucTHKa pejibe)a MECTONOJIOXEHHS ' Ks
: _ CTaHIHH .
Kpyras Bepmuna xonMa, y o6phiBa : 0,75
[Tonoras BepmiMHa XO/MMa, BEPXHAS UACTh CKJAOHA 0,9
Papnuna, BecbMa IIHpOKasA KOJIMHA 1,0
HHXHSi 4acTh CKJOHA, AHO HEIUHPOKHX M HerJTyGOKHX XO- ~
JIHH,- KOTJIOBHH, JIOMHH : 1,1
J{HO riyGOKHX H0/IHMH, KOTJIOBHH, JOLIHH 1,4
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i‘anzuua 75 i

3Hauenne K; B 3aBHCHMOCTH OT Ko3(duuuenra llesu C

c I 10 60

40 I 50

20!30

70'80|90 100

Ky - 102 0,55

0,27 I 0,34

0,10 l 0,18

0,42 ' 0,50

0,60 l 0,64 ] 0,68

Kosdduuuent lllesn C Boiuucasercs no dopmyae (7.2) aubo no
HoMmorpaMme (puc. 7.1). DddekruBHbl nHaMmerp ds B YCAOBHSX 03€p
H BOJOXpaHHJUL ONpejeseTcs 10 HHTErpajJbHOH KPHBOH rpaHyJio-
MEeTPHYECKOT0 COCTaBa Kak JAHaMeTp, OrpaHHYMBAIOLIMI 10 % Haubo-
Jiee KPYMHBIX YacTHil.

Kosdouuuent typOynentrolt auddysuu npu caabom BeTpOBOM BOJI-
HEeHHH JJIs BOJOEMOB. BHuHcJIsercs no ¢dopmysae (7.3). Ilpu Hannuuu
BOJIHEHU S Typﬁynnsaunﬂ BOJAHBIX MacCC BO3pacTaert, 4YTO AOJXKHO OHITD
yuyTeHo B QopMyJe [Js BBYHCAEHHS Ko3(p(HIHEHTa Typﬁyneumou
auddysuu. B stom ciayuae ¢opmysna HMeeT BHL

(ch + = vy, H) Vs

b= b HP ’

(7.11)

rae ¢— {a3oBasi CKOPOCTb BOJH, M/C; Ucp— CPEIHEE M0 BEpPTHKAJH.
3HaueHHe abCOJIIOTHOH BeJHYHHH. NEPEHOCHOH CKOpOCTH, M/c; b—
SMITHPHIECKHH GeapasmepHblil KO3 (HUHEHT, OPHEHTHPOBOYHO NPHHH-

MaeMulii paBHbiM 700; n=3,14; ds;— s0hdekTHBHHA AHaMeTp YacTHL, .

M; H — cpenHas I‘JIy6HHa BOJOEMA Ha pPaccCMaTPHBAEMOM Y4acTKe, M.
CDopmlea (7.11) pekomenayetca AJs ray6HH, He NpeBhunaomux 60 M.!

®azoBasg ckopocTb BOJH npH H>0,6L Haxomurca mo dopmyne

-VE |
c= T (7.12) ‘

a ans H<0,5L no ¢popmyie
c= Vg (H+h). (7.13)

B saBucumocrax (7.12), (7.13) L — nanna BOAHH, M; h— BHCOTa
BOJIHBI 1 % -HO#ll o6ecieueHHOCTH, M.

7.2. IlpakTHYeCKHe METOAbI pacyeTa KauecTBa BOAbI
B peKax M BojxoeMax

Onenxa KayecTBa BOAB B JI0GOH YacTH peKH WJIH BOZOEMAa OCHO-
BaHa Ha CONOCTABJEHHH COCTaBa H CBOACTB BOAB B OTHEJNBHHIX TOU-
Kax MJH Ha yyacTKaX C COOTBETCTBYIOIIHMHM HOPMAaTHBHEIMH IIOKa3a-
TeJsiMU. JlaHHbIe O paclpefie/ieHHH 3arps3HSIOIHX BellleCTB B BOJHBIX
o0beKTax MOryT OBITb MOJYYeHbl KaK IyTeM XHMHUYECKOro aHa/ln3a
npo6 BOJH, TaK H Ha OCHOBaHHM pacueTa pa3baBiieHHs (pacuera Typ-
6yJeHTHOH ;m(pcpysnu BellleCcTB) B BOAHOM oObeKTe.
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B macrosiliee BpeMsl pa3paboTaH uednf PAA MeTOAOB pacueta,
M03BOJIAIOIIHX ONPEAe/IATh NOKa3aTe/H KayecTBa BOAB PeK H BOJOE:
MOB 1noc/ie cOpoca B HHX CTOUHBIX BOJ, & TaK¥Xe DerJaMeHTHPOBATh
cOpoc '3arpsi3HEHHBIX BOJ B BOJIHBIE OOBEKTH — BBHIUHCJ/ATE 3Hay€HHg
npexpenbHo pomnycrumoro c6poca (ITJC), obecneynBaiomue coxpate:
HHMe HOPMATHBHBLIX NOKa3aTesell KauecTBa BOJIHL.

B nacrodmeM pasgeie yueGHOro mNOCOOHS TPHBOISATCS METOALI
npuMeHseMble U8 pacuera pa30aBjeHus CTOYHHIX BOJ, TOKasaTesel
KayecTBa BOZABI B PEKaX U BOLOEMaX,

7.2.1. BoiukciieHHe PHAPOJOTHYECKHX NMOKasaresei cpennei& 3arpA3HEeHHOCTH
W o6umefi HArpYsKH NOTOKA KOHCEDEATHBHBLIMH 3arpsi3HSIOLIUMH BELIECTBAMK

Jaisi oleHKH KayecTBa BOJABI BOJOEMOB IIHTBEBOrO, NPOMHIIIJIEH-
HOT'O, CeJIbCKOXO03SIHCTBEHHOTO MJH PBIGOX035HCTBEHHOTO BOAONOJb30-
BaHHA HEOOXOAMMO NPOU3BECTH CONOCTABJEHHE XHMHUECKOTO COCTaBa
BOJAE € COOTBETCTBYIOLIMMH HODMaTHBaMH M ToOKasaTensimu [18].
Ilpu stoM, kak NPaBH/IO, HCIONB3YITCS EJUHHYHBIE DE3YJBTATH XH-
MHYECKHX aHaJH30B P06 BOAE, UTO He MO3BOJISAET 0GOGLIMTL JaHHEHIE
HaG/IONeHHA TPAMEHHTENBHO K CTBODPY, YY4CTKY HJH BOJOEMY B Ile-
JIOM, NPOCJIeJUTh 32 M3MEHEHHeM KauecTBa 'BOJbI PeKM HJH BOJ0eMa
BO BpeMeHH. ITO H nphseno K HeoOXOJHMOCTH pa3pabOTKH HHTe-
rpajbHBIX MOKasaTeJeidl OHEHKH KauecTBa BOJH H 3arpsi3HEHHOCTH
BOJIHBIX OO'BEKTOB, MO3BOJSIOLIMX XapaKTepH30BaTh H3MeHeHHE Kaue-
CTBA, 06YCJIOBJIeHHOE H3MEHYHBOCTBIO THAPOJOTHYECKOH CHTyalHH
B BOJHBIX 00beKTax (cM. paszmen 5.2).

Has ananusa BAWSAHHS H3MEHUHBOCTH PAacXoJo0B BOABI Ha IOKasa-
TeJH 3arpsi3HEHHOCTH HCIOJb3YIOT cpefHion (0606LieHHYI0) KPHMBYIO
NPOJOJKHTETbHOCTH (00€CHEUEHHOCTH) CYTOUHBIX PAacXOAOB BOJHI,
IOCTPOEHHYI0 MO CBEJEHWSIM O PaCX0/aX, COOTBETCTBYIOILMX HPOXOJ-
xkuresbHocTu 30,-90, 180, 270, 355 gHe#, moMelleHHBIM B THAPOJIOTH-
YECKHX exKerojHukax. B pacuerax ypoOHee ToJAb30BaThCsl KPHBOH
06ecreyeHHOCTH CYTOUHBIX pPAacXOJOB BOJBI, NOCTPOEHHOH IO 3Haue-
HaM pacxonoB Boxwt 8, 20, 50, 75, 90, 95 %-Ho#t o6ecneyeHHOCTH, CHS-
TBIMH C 0606H{6HHOH” KpHBOH HpO,ElOJI}KI/ITeJIbHOCTH CYTOYHBIX pacxoJ0B
BOJIHL.

JKenarenbHo Hanuyde HaGIOAEHHH 32 THAPOXHMHYECKUM DEXKH-
MOM M 3arpsi3HEHHOCTHIO, KOTOPLIe’ IMO3BOJAIOT BHIOPATH PaCUETHHIH
pacxon cTouHHIX BoJ (Qcr) M penpe3eHTaTHBHOe 3arpssHsoliee Be-
mectBo (S¢r), comep:kaHHe KOTOPOTO JIMMHTHPYETCS COOTBETCTBYIO-
me#t TIAK. Ilpu orcyrcTBHH HaHHHX 06 o6beMax H KOHUEHTpaUHUAX
CTOUHBIX BOJ MOXKHO BHIIIOJHHTH YCJOBHBIH pacuer IpH QCT vex=0,1Qp
(Qo—mHopMa cToka, M%/c), Secr.yea=const M yCNOBHOH BesHYHHe
IIOK.

"B npuBeueHHOM HHUXKe IpHMepe Ui KOHKPETHOro BOAHOTO 00b-
eKTa HeoOXOAMMO BHIUHCJIHTL HHTErpajibHble I0KasaTejH MepBoi
IpYIIHL :

'
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npnmep pacuyera

B p.-3y6pa B paiione c. JlbiMOBKa ocyuiecTBJasieTcs cOpoc CTOUHBIX
BOA C MOCTOAHHBIM pacxogoM Qer=const=0,1Q,. KoHuentTpauus
SarpfASHsAIOIIEro BellecTBA B CTOYHOH BoJe NPHHATA Ser=100 Mr/Ja,
4 KOHUEHTpALMsi STOTO XKe BelllecTBa B BoAe pekH Sp=0, npu IJK=
=10 mr/s. Hopma ctoka y c. JeiMoBka Qo=1,24 M3/c. Heob6xoxumo
onpejesnTh: .1) BeJHUHHY abCOJMIOTHOrO MOKasaTesis OGIIel Harpysku
Sp TPH 3aJaHHBIX OGECHEYEHHBIX PACXOAAX BOXH B peke; 2) nokasa-
T&J/b NPEBHIUEHAS 3arPSSHEHHOCTH HaJl HOPMOH Paar; 3) mokasartenn
HENpPEBRIIEHHs] 3arpsA3HeHHOCTH OTHOCHT@JIBHO HOPMH Puyer; 4) moka-
3aTe/lb OTHOCHTENBHON HArpy3KW IOTOKA 3arpHSHSIOLIMM BEIIECTBOM
npH pacyeTHoM pacxofe 95 %-Hoil 06ecneueHHOCTH. -

" Pemenne.

1. lna ompene/neHHst pacxof0OB 06ecnedeHHOCTHIO P=8, 20, 50,

75, 90, 95 % nas p. 3y6pa B ctBOpe c. [bIMOBKa CTPOHM 0GOGILEHHYIO

" KPHBYI0 TNPOJSJIKHTENBHOCTH CYTOYHBIX PacXofoB H ¢ Hee CHHMAeM
HeoGXoJUMble HX 3HaueHHs (pHc. 7.5). :

Q W/

o ) 717 —30 %

» 50 75 2%
0%l 8 | 20| 50] 751 90] 95
R L o L

B i
0 & 20

Puc. 7.5. O6o6mernas KpHBAA NPOXOKHTEIBHOCTH cyToy-
HHX pacxofoB BOAH (p. 3y6pa — c. dumoska).

2. AGcomioTHHIH NOKasaTenb o6liel HAarpy3KH NOTOKa (Sg) BHiumc-
JAeTcA JJIsl BCEX 3aJaHHHIX PacXOA0B BOAH Mo dopmyne (5.1) uam
(5.2). BriuncsieHHe 06ecleueHHOCTH NMOKasaTeds oGiied Harpysku Imo-
ToKa Ps  npOM3BOAMM ISt BCEX 3aAaHHHX DACXOAOB 1O ¢dopmy.ie

Ps,=(100 — Pq) % . (7.14)
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[Moanyuenitbie anadetins BHoctm B Taba. 7.6:

Tabauyg 7.6
Qp u¥c P% Qcr M/c | Ser ur/m Qp_+ch Qor Sct | Sa m‘/"‘ P Sq %

2,20 8 | o2 0w | 232 | 12 | 517 | @
1,42 20 | 0,12 100 1,54 12 7,59 80
0,91 50 | 0,12 100 1,03 12 17 50
0,72 75 0,12 100 0,84 12 14,3 | ‘25
0,54 90 0,12 100 0,66 12 18,2 10
0,45 95 0,12 100 0,57 12 21,1 5

3. llas BHUHCIeHHs MOKa3aTels npenumemm 3arpssHeHHOCTH
HaJ HOPMOH Psay CTPOHTCH KpHBasi O6ECIEYEHHOCTH CPEAHEH KOHUEHT--
pauun Sy mo AaHHHM Taba. 7.6 (puc. 7.6). Ha.rpaguke mposoautcs -
npsmas, orBevyaiomas [1JIK BHO6paHHOTrO JHMHTHDPYIOIIETO BellleCTBa -
(B nanHoM npuMepe IO Kycx=10 mr/a). U3 Touxn nepeceyeHnA aTO#H

S, 3
wb\
196
12F
NAK~10 wen
af l
i |
l
4 i TR I el Ip"f IR I
] 20 ’fﬂ 60 (7 I‘T,n 7

Puc, 7.6, Kpnpan oﬁecneqennocm cpexnell KOH- -
HeHTPaUMH sarpsasHsiomux BemecTB (p. 3y6pa—
¢. Jumonka).

npamoft ¢ Jumue#t rpaduxa Sp(P) onyckaeTcs NepNeHAMKYASp Ha
abcuuccy M HaXOAMTCH 3HaueHHe P,yapp=65,5%, uT0 coctaBaser
239 puedt (Pa.,., an= 61?-66:2@ =239 nueit | . 3TO0 3HAUMT,  9TO MNPH
c6poce B JaHHYIO PEKY CTOUHHX BOX B 06beme 0,12 M3/c Kpyramf rox

BQla B peke B TedeHue 239 pHeft 6y11e'r 3arpnsnena, T. €. KOHUeHTpa-
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HHf JMEMHTHDYIOIIEro 3arpssHAIOIIErc’ BelecTsa B 910 BpeMs Oyiet
Bblllle NPEAENBHO AOMYCTHMOH.
4, [lokaszarenp HempeBLIUEHHS 3arps3HEHHOCTH OTHOCHT@NbHO
HOPMH  Puycr Haxomum 0o dopmyie (5.5): Puer=100— Pyap=100—
| 34,5 — 365 -
100

—-—65,5;-34 5%, uro cocTaBisieT 126 nueft | Pugor. =
= 126), 9TO 3HAYMT, YTO B TeueHHe 126 AHeld Bojga B peke Oyner

YHCTOH.

5. ITokaszarenb OTHOCHTe/IbHOM HArPysKH NOTOKA 3arpsi3HSIOLIHM
BEIIECTBOM Haxoaurca no dopmyste (5.21) mpu Beanuuse Qg =
=0,45 m3/c. - ' '

B nacrosimem npumepe uMeeM (¢=2,4, YTO 3HAUHUTEJbHO GoJblIe
eJMHHIE ¥ yKasblBaeT Ha TO, YTO IPH pacxoie BOJAH B peke obecre-
yeHHOCTBI0 95 % W mOpu cOpoce NPOMBILUJIEHHBIX BOX OGBEMOM -
0,12 m%/c Boaa He 6GyneT OoTBedaTh HOPMATHBHHIM TPeGOBaHHSM — OHA
3arpsi3HEHa BHILIE HOPMBI,

AHaJIOTHYHEIH pacueT MOXKHO BLIIOJHHTb . A5 pacxonoxa 10600
00ecneyeHHOCTH, YTO NO3BOJIHT IIPOCTEAHTh 3a JAHHAMHKOH ¢ IIpH
BHYTPHIOJOBBIX H3MEHEHHSX PacXoJOB BOJBI.

7.2.2. Pacuer KkpaTHOCTH pasGaBJieHHsi METOLOM HOMOTpPaMM

Merop HOMOrpaMM I03BOJISIET ONpEefEsiTh NapaMeTphl 30H 3arpss-
HEHHsl O CTBOPOB C 3aJlaHHOH KPaTHOCTbIO Pa30aB/ieHHd B 3aBHCHMO-
CTH OT M3MEHYHBOCTH OCHOBHBHIX THJIPOJIOTHUecKHX (akTopos [13].
B kauecTBe pasMepoB 30H 3arpsi3HeHHsI HCIOJb3YIOTCS OTHOCHTEJbHAA
AnuHA (AB, sar) H OTHOCHTENbHAS MJIOWAAb (Ysar) 30OHHEI 3arpsi3HEHMS.
OTH OTHOCHTE/IbHEIE BEJHYHHE BXOJSAT B CHCTEMY- HHTEIPATBHBEIX MOKa-
saresne#t, paspaGoranunix B I'TH [13], ans ux BblUHCIEHHS TPHMEHS-
IoTCcs cbopmynbl (5.24) u (5.27).

I BBIUHC/IEHHS] aBCOMIOTHBIX BEJHYHH AJIHHBI 30HBI 3arPs3HEHHS
(Lsar) W mJollafu 30Hb 3arpsisHeHust (Qgar) NPUMEHSIOTCS 3aBUCH-
MOCTH . ‘

VLsar=7\zB, sarB, (7. 15)

L Qsar=MNaar Qoomy : o (7.15,a)
rae Qoom=LB. - - :

Tak kak 30HA 3arpsisHeHusl (ee HJIHHA Lsar B NJOMAAb (23ar) OFpa-
HHYMBAaeTCs JIMHHeH, TAe . KOHIEHTpauus 3arpsAsHAIOILEro -BellecTBa
paena I1JIK, a xng pa3fuuHblX Bel[eCTB 3TO 3HAYeHHe JIOCTHIAETCS
NPH pas3jHYHOH KpaTHOCTH pa3baBieHHA (1), TO MOXKeT BO3HMKHYTH'
HeoGX0UMOCTh "ONpefieleHus 3THX HapaMeTPoB (Lsar, $2sar) TPaKTH-
YyecKH NpH JIOGHX 3HaYeHHSIX KpaTHOCTH pasbapienus. B paGore [13]

CT

Q&

HOCTPO&HH SaBHCHMOCTH ﬂsap—f( ) IpH INeCTH 3HAYECHHUAX Kpan
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OctH pdsSannemin;  2-kpatioM TiKyon==0880r, S-kpiuci —
0,2, 10-kpatHom —0,1, 20-kpatHoM — 0,05, 40-kpatHOM — 0,025
90-xpaTtHoM — 0,011. '

3aBHCHMOCTD Nsar=f{ (ch) npHBejieHa Ha puc. 7.7.
Q
Qr/aﬂ I 27
100 : 7N
4 V’,«
10 o A A
1y A
A7 A -
I’D : vk v
- ' ¢/
¥ Y
01 AN Y
> i
4% &
V71 7
001 i
Yy Wiy
/1 44l 1. !
A 7/ R TR A R

Pac. 7.7. 3apucuMocts Qgr/Qp OT Msap.

I 11, I, IV, V, VI —2-; 5- 10-, 20-, 40- 90-xpat-
HOe pa3baBJieHHe COOTBETCTBEHHO.

AHaNu3HPYs 3HAUEHHS Nsar H AB, sar, BHIUHCJAEHHBEIE AJS PeK, OTHO-
CAINHXCA K Pas3JUYHHEM THNAM H IpynnaM, yAajoch HOCTPOHTh rpa-
(HKH CBA3H A, sar=[ (Nsar) AJf PEK PA3AHYHEIX THNOB (pHC. 7.8).

HoMorpammu, npuBenennsie Ha puc. 7.7 u 7.8 peKoMeHAYIOTCSA AJS -
onpeje/ieHHsl PasMepoB 30H 3arpsA3HeHHd (HMX AJHH Lga ‘M mjomaged
Qaar) IPH JOGHIX COOTHOIMEHHAX PACXOLOB CTOUHHIX H pPeyHHX BOX
H 3aJlaHHON KPATHOCTH pasGaBjeHus.

Mpumep pacuera

B cpenniolo paBHHHHYIO peKy OCYLUIECTBJseTCH MOCTOSHHHE c6poc
CTOYHBIX BOA ¢ pacxomoM Qc¢r=0,1 M3/c u KoHUeHTpauuell 3arpssus-
omux Bewects Ser=100 Mr/a. [TpenesbHo ROMycTHMAas KOHUEHTpaLHs
AanHoro sarpsisHsowero seilectBa IIDKyea=0,05 mMr/a, Scx=5 mr/a,
4YTO OTBeyaer %O-Kpamomy pa36aBJIeHHIO CTOYHHX BOJ.
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Suawenns pacxomoB Bomi B peke (obecmeuentoctsio 20, 50, 75,
90 1 95 %) cHATH ¢ 0606LIEHHOH KPHBOH CYTOYHBIX-PacXO0B M NpH-
BeeHH B Taba. 7.7. 3lech e IpHBEJeHH 3HaueHHsi WKPHHL peky (B)

Ha paccMaTpHBaeMoOM Y4YacTKe IpH JaHHBIX pacxojax.

Ag sa Lk 217
i’
7
e
o AR
10000 g
rioraia
[ Al
1000 AL A
B ‘l/l.
LL L Lo
100 == - L4
[ AF
10 A
B AR
= £/
A7
0,’ - —’ ra
7
D' - §
001 = A AL
SmpIG
J

0,001 Il i
ao07 47 L7/ 100 755710

Puc. 7.8, Tpadux cesist Agar =f(Maar)-
1 — Gospiune paBrunEHe peky; 1I — cpefuHe ropHbe '
pekH; 111 — cpennue pexn paBHHHHEE H. IIPEArOpHE;
IV —Majne paBeunHHe pekH; V — Majble ToOpHbHE

pexu.
Taénuud 7.7 ‘
Illnpana pexH mpu pacxoaax pas:mtmoﬁ obecreueHHOCTH
Py l 20 50 75 90 95
Qwie [ 257 | 193 | 143 10,60 | 9,
Bu 128 | 108 | 84 70 68
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Tpebyercst ONpPEENUTh JJIHHY 30HH 3arpsidHenus Lsgr M MIOMams
30HEI 3arps3HeHHs] Qaar NPH KaXKAOM H3 NATH PACUETHHIX SHAUECHHH
pacxoza BoAw B peke. [lnA 9TOro. HEOGXOLUMO pacnonarath TaKiKe
JAaHHLIMH O CPEeIHed WIHpUHe PEKH MpH pacqe’ruux pacxonax BOJIbI
(taba. 7.7).

Peuenue, - _ _ -

1. Haxonum cooTHoUIeHHE - pacxozxon CTOYHHIX H PEdHEIX aon :
Qer 01t _ ch U1 Q 0,1

L= —00039 = —00052 = 57 =
on/f; 25,7 st 19’3 Qrs 14,4
- QC 0 QCT
=(, 007 L X =O 0092 = ’ =0,0110. )

) .,Q_so% o 1 6 QDS% - 9,1 ST
2 Ho HaACHIBIM 3HaqumM OTHOLIEHHH Qer ‘" CHHMaeM

Qo
c rpaduka (puc. 7.7) 3HaYeHHS Nsar- TAK KaK Hac HHTepecyer oénacn:
- 20-kpaTHOro  pa3baBJeHHs, TO no.nbayemca IV npaMoity M, g9y =

=30-10-3; Nsar. 50% =40 10—3 nsar 75% =50 ]0—; Nsar. 905% =95 10-'3
nsar 95% =100-10-2. ’ '

3. 3Has BeJHYHHB Tasar, ~ ¢ Tpaduka (puc. 7.8) ana cpemnedt
paBHHHHoﬁ pekn (kpupasi III) cHHMaeM COOTBETCTBYIOILHE 3HAYEHUS
AB, sar:

AB, sar 20%) =3,0; Ap, sar (so%) —-60 Az, 3ar(75%) =8,0; AB, sar (90%) ==
“‘120 xB, 3ar (95%) —130

4. Ilnuny 3soHE! 3arpasHeHHst Lsar Haxogum no dopmyne (7.15):

Laar (20%) =AB. sar (20%)326% =3 128 384 M,

Laar (s0x) =M5. sar (s0%) Bsoy =6-103=618 ,

Laar 75%) =AB. sar (5%) Brss =8-84=672 M,

Lsar (s0%) =A5. sar o) Booyy, =12-70=840 m, -

Laar (95% o) "—AB sar(9»°/°) Bgs% =13~ 68 884 M.

5. Ilnomanpy soHb 3arpsisHeHns Qsar BLITHCIIAETCH MO cbopmy.ne
(7.15,a):

Qsar (20%) '—B20/6 Lsar (20%) * Msar (209/) =128. 384 30- 10"3""1470 M2,

Qaar (50%) = Bso% Lsar (50%) * Msar (50%) = 103-618-40- 10-3=2550 M2,

Qaar (75%) = Brss Laar 75%) + Noar (75%) = 84-672-50- 10-3=2820 M2,

Qsar (90%)=B90% Laax‘ (90%) * MNsar (90%) =70-840-95- 10-3—-5590 Ma,

Qaar (95%) = Bosy Lsar (95%)-* Tsar (95%; =68-884.100- 10"3=601_0 Mz,

IMonyuennsle xapakKTEPUCTUKY 3OHH 3ATPISHEHUS NOSBOJAIOT oOue- .
HUTb BJHSHHE BHYTPHIOJOBOH H3MEHUMBOCTH PacxofoB BOAH B peke
Ha NPOTSIKEHHOCTh M IJIOIAJAb 3arpA3HEHHOTO YYacTKa PeKu.

B nannom npuMepe AJMHA 30HH 3arpsA3HEHHs B TeueHHe roja
u3MeHsieTcq GoJiee yeM B ,zuaa pasa, a n.nom,anb SOHH aarpﬂsneﬁm——
B.YETHIPE Pasa.:.-: 1 . - IR SR E L
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7.2.3. Pacuer paababaeHns CTouHHIX BOX B PeKax
no Merony A. B. Kapaymesa (nnockas 3apausa)

MeToz, OCHOBAHHWN Ha YHCJIEHHOM pelIeHHH ypaBHeHus TypOy-
JIEHTHOR RH(QY3HH, NO3BOJSAET MOMYYHTH NMOJE KOHIEHTPALHH 3arpss-
HSIOIIEro BeLleCTBa B Ipenenax Bcell pacueTHOH o6JacTH, HayuHas
OT HCTOYHHKA 3arPs3HEHHs 1O CTBOPA BOAONOJIb30BAHMUS.

YpasHenue TypGysentHol AudPysun 175 YCIOBHE MI0CKOH 3a1aun
NpH NPeHeGPEXMMO MAaJHIX MONEPEYHBIX CKOPOCTAX H CTalHOHapHOrvV
BO BPEMEHH Mpouecca B KOHEUHHX Pa3HOCTSAX NPUMET BHA

S _——— — (7.16)

Ilpu pacuere peuno#t notox B naane pasbuBaeTcs ceTKo#, Kaxnas
BEPTHKAJbHAS NUHHSA KOTOPOA OTBEYaeT ONpeleNeHHOMY NONEepeyHOMY

X+ +, )

- o ‘ K I K2
7“::A‘ ‘ %%%ﬂf"“z T ]

DB/ i

Al
L Y] ///5/0/1%

L

m-2.1 Sym-2| .

— /.

mt SN
T e e m | S, AISwss

; mit |
R T me2 k. m+2 Ax Sf i

.z

*

Puc. 7.9. Cerka x pacuery typ-
Gynentnolt mupdysun (mrockas
: ’azava).

~
CEUeHHIO H NpPeAINoJaraercs orcrosiledl oT mpeibiAylieH W MOCTEAYIO- -
med Ha AJauHY Ax. PaccrosiHMe MeXy TrOPH3OHTAJBHHIMH JIHHHSIMH
~ (mo mupuHe pexn) paBHo Az! Kaxpo#t KJeTKe NPHCBOEH CBOH HHREKC
IO COOTBETCTBYIOLIUM OCSIM -KOOPJAHMHAT: MO OCH X— K, 0 OCH Z—m
(puc. 7.9). ,

PacyeTnas 3aBHCHMOETD, NIO3BOJISIIONIAs BHUHCAHTb paclpeneieHHe
KOHUEHTPAHUH 3arpssHAIOUIHX BelleCTB N0 AJHHE H LIHPHHE NOTOKA
(n1aHoBasi M MUIOCKas 3afaya), 3aMHCHBAETCS B BHIE

1 :
Sk+l,m='§(sk,m+1+sk,m-1)- - (7.17)
-~ TakuM 06pa3oM, KOHUEHTPALHS B HEHTPe THXKECTH KJAETKH (+
+1, m) B cevennn (k+1) paBHa cpenHeapHPMETHUECKOMY M3 KOH-
10



N

uenTpaunil IBYX KJETOK, CONpPHKacalollUXcs ¢ Kiaerko#r (k,m) B mpe-
JBIAYIIEM CEUEHHH k.

ITpu pacuere mo ypaBHeHuto (7.17) Bcsl u3yuaemasi 06JacTh IO-
TOKa WJIH BOJOEMa JENUTCAd Ha TPSIMOYToJbHBIE NapaJlyesenunesns,
06BpeMhl KOTOPBIX DaBHHI AxAzH, rpe H— cpenusiq rny6uHa B pac-
cMartpuBaeMoii ofnactu. Ilpu nosabsosansin Gopmyson (7.17) mpenro-
Jlaraercs, 4TO YiKe BOJIM3H. OT.BBILYCKAa CTOUYHBIE BOMBL paauomepno
pacnpocTpaHsIoTes Mo Beelt rayOHHe pekH.

- Paccrodauue -Mexny paCIIeTHbIMI/I CEUEHHUSIMH onpe,ue.nﬂeTcs no

, (bopMyJIe
o 2 : ‘ _
Ax=—fmm. ' (7.18)

‘ Koma pacTBop 3arps{3ﬂmomero Bemecma JOCTHTaeT rpanutmux
nosepxnomen ans pacwera AudOYsHH: ClellyeT HCHOJIb30BATh COOT-
HOIUEHHE, yquTmBaloLuee OTCYTCTBHE TIEPEHOCA Uepes CTEHKH -JIOTOKa:

g ( g):p.‘;u;,,w-. o L 9)

. Yuer rpaHuYHbIX yc.ndBnH ocymeCTBmeTcsx nyTeMm BBeJeHHE B pac-
weTH! SKCTPANONSIIMOHHBIX 3HAYEHH KOHIEHTpalHH. PacueTHasi ceTka
H N0JI€ KOHLIEHTPALHMH YCJIOBHO PACIpPOCTPaHSIOTCA 32 OrpaHHuHBAalo-
mye NOTOK mnoBepxHocTH. Ilpm sTOM” 9Kéi‘p5nomuuonﬂoe 3jaueHne
KOHUEHTPAUUN B KJETKE, NPUMBIKAlOUeH- ¥-BHEUIHEH NGBEpXHOCTH
CTeHKH Suyxerp (pHC. 7.10) M 3HauUeHHE KOHUEHTPAUMH S; B KJIeTKe,
npHMbIKalolei K BHYTPeHHeH MOBEPXHOCTH CTEHKH Ha TOM: Xe INole-
DEUHHKE, JOJIKHB YIOBJIETBOPSATb yeiaoBHio ~(7.19), uTOo BO3MOXKHO

TOJBKO B caydae, €Ccau
Swew=Si- - 22 (120)

DKCTPANONSUHOHHbE  3HAYEHUS KOHueHTpauun ncnonbsy!oTcsl
B pacuere 1no ¢opwmyae (7.17) Tak k€, Kak u peaJIbeIe ‘3HAYEHHS.
Harasazano ato mokasawno Ha pHc. 7.9.- - e

VueT HauaJbHBIX ,YCAOBHHA OCYIIECTBJSAETCS NyTeM 3afdHHS MecTa
BEIIYCKA CTOYHBIX BOJ, MX PAacXoia Qcr M KOHUEHTPALHMH 3arps3HSAI0-
uux Bemects Ser. Ha nuane peku (uin BOlIOEMa) 0003HAYAIOT MECTO
cOpoca u yepes Hero NPOBOAAT HauasdbHBIA momepeyHuk. Huxe mo Te-
YEHHIO NOTOK CXEeMAaTH3HpYeTcs M NeJHTCS - Ha pacueTHBIe -KJETKH.
CkopocTh TOCTYNJIEHHSi CTOUHBIX BOX Ucr, COpachiBaeMBbIX B BOAHBIN
06beKT, IPUHUMAaEeTCs paBHOH CKOPOCTH TEUEHHS PeKH Ugp. :

YacTh NJOMIAJAM TONEPEYHOTO CEYEHHS PEKH, 3aHATAS CTOYHBIMH
‘BofaMH (8 — IJIoIajp NONEPEYHOrO CeueHHsl 3arps3HEHHOR CTPyH),
BLIYHCJISIETCS 110 CJIeAyIoLleH 3aBHCHMOCTH:

&= Qe . (7.21)
VUgp
111
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3arem onpenenserca mﬂpuﬁa 3arpﬁauenﬁon CTPyu b B HavaibHoMm
CTBOpE:

b=

b Qs X (7.22)
Hey Vep Hy

B COOTBETCTBHH C BeJIMUHHOK b Ha3HauyaeTcsi WHpHHA - PAcUETHORH

k1eTkH A2, OO6blyHe’ npUHUMaeTcss AZ = —2— OMHAKO, €CJH 3HAYeHHUH
Az 0Ka3HBalOTCA oOUYEHb OOJBIIMMH, TO HX YMEHbIIAIOT TaK, 4TO6LI

. " " % AT
BHINOMHANOCh HEPABEHCTBO AZ<T -IT) Bep.

Knerxu, nonaxapoliye B CTPYIO NPUTOKA CTOUHBIX BOJ B HauaJbHOM
nonepeyHuKe, 3aNoOJHAIOTCH UMDPaMM, BHPAKAIOUNMHE HaYaJbHYIO
KOHIEHTPAUHI0 CTOUHHX BOA (S¢r), OCTajbHBE KIETKH — LMbpamy,
BRIpAJKAIOWIMMH €CTeCTBEHHYIO0 KOHLEHTPALHIO 3arpA3HAIOLIEro Belie-
cTBa B peke (Sp) (B uHacTHOM cjyuyae 3TO MOXKET OBITb HYJIeBas KOH-
UeHTpalUHs).

Yacro okasbiBaercs y;xo6num BECTH BBIWHCIEHHS B OTHACHTEJD-
HEIX BeJIMYHHAX, HANPHMEDP B NMPOUEHTAX OT Scr, NoNArasg Ser=100 %.
Tako#t npueM NO3BOASET KCINONLIOBATH. JaHHBIE pacueTa AJA OLEHKH
pacupenesieHusi B HOTOKe JI060TO YUC/1a 3arpA3HAIOIX HHIPEJHEHTOB,
ecny 6yAyT 3anaﬂu HCXONHHIE conepmaum NOCTENHAX B CTOYHBIX
BOJAX.

l'IpnMep pacueTa

Pexa N sBasiercs NPUEMHHKOM CTOUHBIX BOJ HACEIEHHOTO NYHKTA.
* O6bem crouHbX Bol Qcr paBen 0,5 m3/c. Croudbie BOAB MOCTYNaloT
uepes Geperopoil KOJNJIEKTOp. B MeXKeHHbe NepUOAbl BO3HHKaeT omac-
HOCTb 3arpH3HEHHs PEKH Ha Y4YacTKe, TPEBHIIAIONIEM PACCTOSHHe 10
HHXKepacloJOKEeHHOro MnocenKa.

BaiaronosyyHoe CaHHTapHOEe COCTOSIHHE PeKH 00ecleuHBaeTcs MpH
NSTHKPATHOM pa36aBieHHH CTOYHBIX BOJ (Smax=20 %). Onpenenuts,
6yner niH obecnedHBAThbCH MAHHOE YCJOBHE, €CJIH TMOCENOK pPacnoJio-
xen B 1,0 kM. Pacxon peku Q=69 m3/c; vp=0,62 M/c; Hep=
=0,54 M; Bop=20,0 m; Ser=100 %; J=0,0007; Sp =0; Qer=0,6 mM3/c.

Tpeﬁye'rcn HaliTH 3HAUEHHE MAaKCHMaJbHOH KOHUEHTPALMH 3a-
TPASHSAIONINX BELIECTB B HHIKEPACINONOMEHHOM HACCNCHHOM IyHKTe
(ua paccrosnus 1,0 KM OT KOANEKTOPA).

Peenne. , :
1. OnpenensieM BEeIHUHHY PACUETHOrO pPacxofa B peKe: e
Qpacq‘-Q%% +°Qc-r 6 9+0 5——7 4 M3/C

( 2. Haxenum Haqa.umoe ceyeHHe CTPyH sarpﬂaﬂeuua 6 Ao cbopmy.ne
7.21):

6@9—'3-= 0.5 =0,8 M2

S v, 068
8 Bax. 43 v * - 118
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3. BrluucasieM IIHPHHY 3arpsA3HEHHOH 4acTH DeKH B HagalEHOM

ceuennu b no gopmyie (7.22): , :
_ 2= 08 =1,48 M
H, 054
4. HasnauaeM WHPUHY pacueTHOH KIeTKH (AZ): -
Az= —b— 148 =0, 74
2 9

IMpr Az=0,74 M 4HCJO KJIETOK, 3aHATHIX 3arps3HeHHEM B Haqanb-
HOM CEYEHHH (Maar), PABHO

" b 1,48 9
T a2 OTh _
O61mee YHCAO KAETOK MO mnpuHe peru (Ro6m) HAXOAUTCH H3 YCIOS
BHS ‘ ‘ - ' :
By, _ 20 o7
floom= X, — 0,74

5. Jlasi OnpefedeHHsi PAcCTOSIHUS MEXAY PACUCTHEIMH CEUCHHSIMH
Ax neo6xoaumo BhUMCAHTL Kos(pouument Ilean C u xospduunent.
TypOyaentHod audoysun D. Hcno/ib3ys HcxojHble AaHHBIE, BI)I‘{I/IC—-:
asgem C no popmyae (7.1): . At

Vep 0,62
VHI  V0,54-0,0007

Ilo Ta6a. 7.1 nas Beauunnn C cHumaeM M =27, N=82,6, no dop-
myJe (7.3) Buuuciasem Koapuuuent TypOyseHTHOH mnddysuu:

gHpv,  9,8:0,62:0,54
MC ~— ~ 27-30

HckomMoe paccrosiHue Haxoaum mo dopmyae (7.18):

v, AZ? _ 0 62-0,55 ~ 38
| M= =35 = 300085 =B MW

CrponM pacyeTHyI0 ceTKy C YyueTom nonyqume 3HaYeHuH
Noom=27 ¥ Ngar=2. B HaUaJbHOM CEUEHHH JBE KJETKH, COOTBETCTBYIO-
UlHe 3arps3HeHHOH CTpye, 3aMOJIHSIOTCS 3HAYEHHSMH KOHUEHTPaIHH
3arpsAsHaOmHEX BemecTB (S¢r=100), a ocTa/jbHBE KAETKH — HyJIe-
BBIMH KoHUeHTpanuamu (Sp=0). IIna pacyera KOHIEHTpauu#u B THoO-
CJAEAYIOIIHX CeYeHHSIX HCIoNb3yeTcss 3aBHCHMOcTb (7.17). PacuetHoe
noJle KOHUEHTPalluH 3arpASHAIOIIMX BEUIECTB B TMOTOKE IOKa3aHO Ha
puc. 7.10.

C uenpio YyCKOpeHHs pacuera MOXKHO nponssecm YKpYyTHeHHe KTe-
TOK (B 2, 4 pasa u T. ) ¥ ¢ paccTosiHus 228 M OT MecTa BHINyCKa

114 ' L

=33 =30 u"c.

i

D= =0,0045 m?/c.




CTOYHHIX BOJ BCe AaJbHeHllIHe pacyeTHl MOXHO BECTH N0 HOBHIM pas3-

' MepaM KJeTOK. B HallleM mpuMepe yKpynHseM KJeTKH B 2 pasa.
BuyncisieM HOBHIE pa3Mephl KJeTOK: A2;=2Az=148 M; Ax;=
vy A2 _ 0,62-1,48% - '

=y = 0008~ = 150 M.
O6uee wncio (HOBBIX YKPYIHEHHHIX) KJIETOK

Robm 1= i—% =13,4 == 14 (oxkpyrasem B quHyk) cTopony).

KonueHnTpauus 3arps3HAIOLIEro BellleCTBA B YKPYMHEHHOH KJeTKe BHI-
YHCJISIETCS KaK cpefHee apudMeTHuecKoe W3 KOHIEHTpauu#t B obbenn-
HeHHHIX KJeTKax (cM. pHc. 7.10).

B pesyabrare BHIIOJNHEHHOrO pacyeTa YCTAHOBJEHO, YTO Smax
Ha paccTofHHM 1 KM OT MecTa BBIIYCKAa CTOYHBIX BOJ COCTaBJseT
~27 %, wu, cJaefoBaTeJbHO, TpeGyemoe ycaoBHe  (Smax<<20 %)
He ofecrneynBaeTcs NpH 3aJlaHHOM PacXOZNe BOAB B peKe.

Ipunesanus.

1. B xaXnOM DAacueTHOM CEYeHWH CJeJyeT IPOBEepATb CyMMY KOH-
HeHTpauuil NOCTYNAIOMHX 3arpsA3HAMHUX BellecTB (ZScr=const).

2. Merox, MoxeT OHTb HCHOJNB30BaH AJisg pacyetra pasbaBieHus
KaK B peKax, TaK ¥ B Bojoemax NpH c6poce CTOUHBIX BCI B 30HH
‘VCTOHUABHX OJHOHANpaBJEHHHX TeYeHHH H faeT CTaHHOHapHOQ none
KOHLEHTDPALHH.

3. MeTton peKOMEHAYeTCSl WCNONb30BATh. NPH BHINYCKE CTOYHBIX
BOJL B OTHOCHTEJNbHO NPSMOJHHEHHEIH IOTOK, HMEIOIHH CpaBHHTEIbHO
Manyo raybuny, T. e. Korta H< B. B 3ToMm cjayuae mepeMelinBaHue
no riay6uHe OCYIIECTBJ/SeTC 3HAYUTEJbHO OHICTpee, 4eM 1O IIMPHHE.

4, PacyeTHoe M0Jie KORUEHTpaUM# 3arpAsHAOIUX BEUIECTB B MPO-

" UEHTaX MOXeT GHITb NMepPecYHTAHO B abCo/I0THHE BelHYHHH KOHIIGHT-
pauuil B Mr/q, ec/iM H3BECTHO COAEPKAHHE TUMHTHPYIOUIETO BEIeCTBa
B cToyHHX Bojax. Hanpnmep, B paccmatpuBaemoM caydae cGpaceiBa-
I0TCA ~ CTOYHBIE  BOJAH, cojepxamue GeHOJAB B  KOJIHUECTBE
0,005 mr/a (IIAK=0,001 mr/x). IIpu stom nns ymosnersopenns ca-
HHTapHHX HOPM B PAacyeTHOM CTBOpe HeOGXOAHMO NATHKPAaTHOE CHH-
x)enne Scr. B peayapraTe pacuera Smax Ha paccTosiHEM 1 KM OT
c6poca okasajochb paBHHIM 27 % MM B NepecyeTe Ha colepxKaHHe

thenosoB B Mr/a S;nax = -2—7—1%’%.15- =0,0013 mMr/a, T. € Smax>TIAK.

7.2.4. KomGuunposannsifi MeTon pacuera pa3GaBieHHA
CTOYHLIX BOA, B pekax

B ocHOBe MeTONa JIeXKHUT pelleHHe ypaBHeHus TypOyJeHTHOH aud-
¢bysHH nasi yCHOBHA IVIOCKOH 3aflayd IO KOHEYHO-pa3HOCTHOH cxeMe
(cm. 7.2.3). Onnaxko KOMOGHHHPOBAHHHIA METOA NO3BOJSET YUHTHIBATH
BJIMSIHHE Ha NpoueccH pa3faB/eHHs TakuX (akTopoB, KaK NonepeyHas
UHPKYJIALHSA, HEPAaBHOMEPHOCTh paclpeiesieHus IyOHH (NpHBOAAWIAs

g , 116



K YCHJEHHI0 KHHETHYeCKOH HeONHOPOAHOCTH II0OTOKAa), KOTOPHIMH Ml
npeHe6pera# B NpelblAyIleM PELIeHHH. Y4eT 3THX (aKTopoB (YCKOpSH-
IOLWKUX MPOoLecC MepeMelINBaHis) OCYILECTBJASeTCS MNyTeM BBeIEHHS
KOPPEKTHPYIOIHX MHOXHTesJeH kK Kosahduuuenty auddysun.

Kak 6nsi0 ykasaHo Bhoilite, o6a ¢axktopa (monepeyHas LHPKYJA-
uus ¥ HepaBHOMEPHOCTb pacnpejleseHHs IJyOHH) NPHBOAAT K IOMNOJ-
HUTENbHON TypOy/aH3alUuM TOTOKAa H YUYHUTHIBAIOTCS NyTeM BBEIEHHS
ko3bpuurenta Kogyn K K03(QOuuneHty typ6yaentHon nucddysuu:

Doﬁm=D Koﬁm- ] v \ (723) ‘

Ilns onpenenenus BeJHYMHB Koom MosyueHa rpaduueckas 3aBH-
CUMOCTb, MpHBEIeHHasi Ha pHc. 7.2. B pacuere no cxeme mJjocko# 3a- -
444 y4YeT 3TOro (akTopa OCYILECTBJSETCS NyTeM BBeleHHS B (op-:
Myay Aas ofipelesieHns Ax BennuuHbl Dogy BMecTo D: e

U,y AZ? Az*N
QDoﬁm - cp Ko6u1

JLast GoJBUIMX W CPEJHHX PeK pacyeTHble 3HAYEHHsS O He [OJIKHH -
npeswiuare 0,6, noatomy npu 6>0,6 npunumaercs 6=0,6.

KoM6uHMpOBaHHBIA METOA YTOUYHSET pe3yabTaTH pacyera Mo,
cxeMe IIIOCKOH 3alayH, ec/H e€CTh NaHHblEe, MO3BOJSIOIIHE BbIYHCIHTH
NONEPEYHble COCTABJSKIHE CKOPOCTH Ha [aHHOM YYacTKe DEKH H
HMEIOTCSl JOCTaTOYHO JeTaJjbHble CBENEHHs O paclpeleseHHH TTyOHH .
Ha yyacTke. _

Axxoms = (724)

[Tpumep pacuera ' e,

‘HcxonHbIME NaHHBIMH SIBJSIOTCS TOJSI KOHIUEHTPAUUH, BHIYMCIIEH-
Hble IIpH BBINOJHeHHH paborn 7.2.3 (puc. 7.10). [AndA oueHKH BIHSHUS
nonepeyHOH HHPKYJISUHH ¥ H3MEHYHBOCTH IVIYGHH Ha NpPOTSXKEHHOCTh
30HB 3arpsi3HeHNs] HeOOXOANMO CPAaBHUTh 3HAUEHHSE Smax B PACUETHOM
CTBOpE, BHIYHCJEHHBIE TOJBKO MO cXeMe NJ/ocKo# 3anaud (7.2.3) u no
cxeMe MJIOCKOH 3afauu ¢ yueToM Kopm. ' :

Jononnurtenbubie faHHbie: Hmax, cp=0,68 m.

Pemenue, o - ,
‘1. BriuncJasieTcs BeIMYHHA Uz, cp TIO GopMyne (7.5):
- 2, p=0,025 M/c.
2. Haxoantcs BesiMuuHa @ no dopmyse (7. 7)
©=0,06 M/c.
3. PaccunTbiBaercs omomeﬂne

Vo o+ o 0,025 0,06
o 006

=1,42.
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4. Onpezensercst Benuunna 6 no dpopmyre (7.8): N

Huax,cp+ Hey 0,68+ 0,54 J

= = ={(),26. Lo
0 H 0,54 ,26 /
‘5. Tlo rpaduky, RNpuBejeHHOMY Ha puc. 7.2, onpejejdercs BeJH-
. Lé] W
uitHa Koy 110 3HaquHﬁM Ou ——z’—c—p(-’i— : Kosm=14,0.

6. lns onpelesieHHS PacCTOAHUA MeXAY PacUeTHBIMH CeYEeHHAMM
 Axyong HCHOMb3YETCHA Gopmysna (7.18), B xoTopo#t D= Dygm:

Ay vy 828 062:05
Bt 7 > o 2400045“ M.

Hpn NOMOILH pHC. 7.10 yTouHsieTcst pacqu C Y4eTOM HOBBIX 3Haue-
HHA AXyows. EcC/AM TpH pemeHuu mJOCKOR 3ajaud Ha pPacCTOAHHH
228 M or MecTa BHINYCKa Smax cOCTaBasi1a=~55 %, To ¢ yyeroMm dak-
- TOPOB, HHTEHCH(MHUHPYIOIUX NpONecc NepeMeilIHBAHHA, 3Ta KOHUEHT-
pauus Oymer HaGmioLarbcs yxe B 60 M OT cOpoca CTOYHBIX BOX,
Iocne ykpynHenns (Az;=1,48 M) Ax( xom6~38 M, H KOHLEHTpaLHHA
B 27,4 % OyZeTr HMMeTb MeCTO yXe Ha paccTosinnu 288 M oT MecTa BHI-
nycka. Ilpono/:kuB pacuer, moJyyuM, 4TO Ha paccTosHHH 570 M KOH-
LEHTPalKs 3arpA3HAIOIINK BellleCTB CHHXaeTces go Tpebyemont (20 %),
CJIeIOBATeJNbHO, NPH 3aJaHHBIX YCJOBHAX MOXKHO OCYLIECTBATL cbpoc
CTOYHHIX BOA. :

— 7.2.5. Ynpeuentsie MeToaH pacuera pasGapJexus
CTOYHLIX BOA B pﬂ(ax

PaccmoTpenHble BHIle METOAM pacyera Pas6aBIEHH MOTYT ObiTh
Ha3BAHBl META/ILHBIMH, TaK KaK OHH NO3BOJSIOT MOJYYHTb pacmpefe-
JeHHe KOHUEHTPAauuil 3arpAsHsIOLIMX BelecTB BO Bceit ofJaacTu pac-
NpOCTpaHeHHs CTOYHBIX BOJ B peKax (moJe KOHUEHTPauu# 3arpAsHsio-
IMX BellecTB B NOTOKe). B HexkoTopmix ciyyasx Tpebyercsi ompese-
JIHTh JHOO MaKCHMaJbHYI0 KOHLIEHTPALHIO CTOYHBIX BOJL Smax Ha 3a-
AaHHOM PacCTOSHHH OT MeCTa MX NOCTYNJIeHHs,; NM60 onpefesNHuThb, Ha
KaKoM paccTosiiii O6yaer nMeTb MecTo TpeGyeMas KpaTHOCTb pa3Gas-
JIEHHA n.

OnpenenieHHe MaKCHMaJbHbIX KOHIleHTpalLMH 3arpsAsHAIOLIUX Be-
UIECTB Ha 3aJaHHBIX DacCTOAHMAX OT MecTa c6poca CTOUHBLIX BOJ
(a caemoBaTesibHO, H ONIpejesieHHe KpaTHOCTH pas3baBiieHHs B 3THX
CTBOPaX) MOXeT OHTh BHINOJHEHO NPH HCNOJb30BAHHH TaK HasbiBae-
MBIX YNpPOUIEHHHIX MeTOAoB pacyera. Huike GyAyT paccMOTpeHH /Ba
pacueTHhX meTofa: skcmpecce-meron I'TH u meron BOATEO.

1. 9xcnpecc-metop, [TH. Dxcmpecc-MeTox ABJASETCH  aHAJHTHYE-
. CKOil annpoKcuMauuei Aeranabroro meroga I'T'H.
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‘Pacuernas dopMyJsia, N03BOJAOMANA BHUMCAHTS 3HAUEHHS Smax HA
3aJaHHbIX PaCCTOSAHHAX L or Mecra Cﬁpoca, HMeeT BHI

014Qm\/~

T I T o

ra€ Sp-—cpeiHsis KOHIUEHTpalHus BeLIecTBA B NOTOKe HHKE BH-
nycka, BhIYHc/JsieMas H3 YypaBHeHHsi GaJjaHca BellecTBa (Qopmyaa
5.1); N — GeapasMepHOe XapaKTePHCTHYECKOE UHCJIO TYpOY/EHTHOro
N0TOKa, onpejeiseMoe Mo 3aBHCHMOCTH (7.6); @ — KoadhdHUHEHT H3-

Smax=s'n

(7.25)

BHJIUCTOCTH peKH, Q= (lb (lpops — AJMHA y4yacTKa pekH no ¢opsa-
np ~

Tepy, Ilmp— AJMHA YyuacTKa peKH mo npamo#); H — oTHOCHTeNbHAs

ray6uHa, xapakrepusyomas (opmy pycsa, onpejeiseMas N0 OTHO--

LIEHHIO :

~ Hg : ;

- A= 5. (7.26)
By

dopmyaa (7.25) MoxeT OHITb 3alNHcaHAa M OTHOCHTEJBHO BENH-

yuHBl L, ecin Ham TpebyeTcsd HaHTH paccTosHHe (M), Ha KOTOpoM 6yneT
HMMETb MECTO 3aJaHHO€ 3HaYeHHe BeJHYHHLI Smax? :

0,14 Qu ‘/ Vg ;

(S—mﬂ‘s-f-sﬁ)mp-tczn)cp

GdopMyanr (7.25) u (7.27) NO3BOJSIOT BHYHMCAATD MAKCHMAJbHYIO
. KOHLEHTDPALHIO 3arps3HSIOILero BellecTBa Ha JIOO0OM DacCTOSIHHH OT
BHIIyCKa CTOYHBIX BOJ HJH pellHTb OO6paTHyl0 3ajavy -— HalTH
paccTosiHHe [0 CTBOPA C 3aAaHHBIM 3HAUEHHeM MaKCHMaJIbHOH KOH-
ueHTpaunu.

Ilpumep pacuera

B p. Noponati y n. ITo6enuno ¢ pacxogoM Boant Qp=34,6 m3/c
cGpachiBaoTCsl CTOYHBIE BOABL, PacXol KOTOPHX Qcr=0,5 m3/c. 1llu-
puHa pekn Bopy=>58 M, cpeansis ray6usna Hep=1,53 M, cpennsis cko-
POCTb MOTOKA Ucp=0,39 M/c; yKkJOH Ha yyacTke J=0, 0013 xoa(M)nun-
€HT H3BHJIMCTOCTH ¢=1,3.

Tpebyercs Ha#iTH paccTosHHE, Ha KOTOPOM MAaKCHMaJbHas KOH-
LEeHTpauusl 3arps3HAOIUX BelleCTB Smax=10 Y% 0T HauanbHOH KOH-
LEHTPAUHH CTOKOB (Sc¢r=100%, Sp=0), u ompenesnTb Smax Ha pac-
ctosnnu L=100 M ot c6poca.
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Pewenne. - - »
1. Ha ocnoBanun dopmyan (5.2) onpesensiercss Sp:

n= "—1_(29'—(')’_5_- =I)42 0/0-
34,6 + 0,5
2. Onpenensercss no popmyne (7.26) peanunna H:
~ 15,3

H = —— =10,026:
58,0

3. Xapakrepucruyeckoe wicao TypOyJaeHTHOro moroka N ycTaHas-
JuBaeTcs Mo 3aBucHMocTH (7.6) uau no taba. 7.6. 3HaueHHe KO3pPHu-
uuenta C MoxeT ObITh ONpefieseHO IJs PaccMaTpHBAEMOro yu4cTE?
no HSM@pEHHbIM BEJIMYHHAM Ucp, Hep 1 J (popmyna (7.1):

0,39 112
(= ———————— =87 M /C.
V/1,53.0,0013 /

ITo ta6n. 7.6 saBucumoctd M u N or C cHHMaeM IO OKDYIVIEHHOMY
sHayennio C=10; Beauunnel M=13,0 u N=13,3.

4. Hcnosnbsys opmyay (7.27), HaXOAHM PACCTOSIHHE OT MECTa RW- .
NycKa CTOYHBIX BOX A0 CTBOPA, HA KOTOpOM 6yner HMeTb MeCTo 3a-
LaHHOEe 3Haqune Smx :

0,14-0,5 1/013236
=23,4 M.

10— 1,42
—— 7Z 34,6 0,51,3
(™) @as+09)

=

5. Ilast onpeneneHus Smax Ha paccrosHud 100 M ot c6poca He-
noansyem dopmyay (7.25):

0,405 ]/ 0‘3’236 58
—1 — 0
Smax=1 42-!- 100(34 6T 0,5) T 3 100 3 43 /o.

2. Meron BO}II‘EO (veton, B. A. ®ponosa u . I. Po,u,aun.uepa)
Meton mnosBosifgeT ompejenuth paccTosiHue L 10 cTBOpa ¢ 3aJaHHOH
CTeNeHbI0 NepeMelinBanus P.

Crenenp mnepeMemupanus P XapaKTepH3yeT OTKJIOHEHHE MAaKCH:
MaJIbHOH KOHIEHTPAUHH Smax OT CPEJHEH KOHIEHTpauuH Sy M BBIYHC-
asieres 1o ¢dopmyJie

P= SS” 100 %. - ' | (7.28)

Ecau B paccmarpuBaemom ctBope pekun P=80—90 %, T0 Swmax He-
3HAYHTEJBbHO OT/HYaeTcs OT S, H TaKOH CTBOP MPHHATO CYUHTATH CTBO-
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poM foctatouyHoro nepememusanus. [das BHIUMUC/CHUA PACCTORHHA
IO CTBOpa ¢ Mi0GOH 3aJaHHON CTeNeHblo NepeMelinBaHus Lp HMCTOJIb-
3yeTrcd clleAyomias pacueTHas 3aBHCUMOCTD!:

3 Q :
L= |22 1g o , (7.29)
(7 =)o

rae « ——xoacp(buunem yYHTBIBAIOI KA m,&pamnqecxne yCROBHA B [0°
TOKe H OlpejessseMblil 1o 3Mnnpnqecxoﬂ 3aBHCHMOCTH

o= | Qer >' {7.30)

3iech ( — KO3POHUUUENT M3BHAHCTOCTH pekH; ¢ == xo3dduuient, yuu-
THIBAIOLHI MOJIOKEHHEe MeCTa BLINYCKA CTOYHBLIX BOA (IIpH BHINYCKE
y 6epera ¢=1, npu BeiIycKe B cepelHHe noTtoka ¢=1,5); ¢ — koa-
(HIHEeHT, 3aBUCAUIHI OT OTHOIIEHHS CKOPOCTH CTOYHHIX BOJ K CKOpO-
CTH IIOTOKa, '

p= e, Co@any

®opmyna (7.29) Mmoxker GpiTh HCIOJb30BaHE AJA ONpefefieHHA pac-
CTOSIHH S 110 CTBOpa ¢ JII060H cTelieHbio nepememuaaﬁ}m T.-€; OJ# Ol-
peaeseHna paCCTOHHHﬂ piye) cTaopa C 3aJIaHHHM 3HaYeéHueM Smax

. .

Ilpumep pacuera

HcxopHbie paHHBie Te Ke, YTOo H B pacyeTé MO 3xcnpecc MeTOoAY.
"Kpome Toro, He06X0RHMO 3HATh BEJHYHHH G, Y H Hmax, cp.
Ilpumem mecTomosioxenne BHIYCKA CTOYHHIX BOA ¥ Gepera, T. e..
¢=1, a cKOPOCTb HCTeUeHHs CTOYHOH KHAKOCTH NyCThb PaBHA CKOPOCTH
Teqemm pekH, T. e. Y=1, Hmay, cp=2,2 M. Tpebyerca onpenesnurs
MaKCHMAJIbHYI0 KOHLEHTDAUHIO Smax H PACCTOSIHHE 10 CTBOpa AOCT2-
TOYHOrO nepeMeuuBanus Ly, .

Pemwenne. C

__1_,_42,-1(;)_0 -
80

=1,78 %. (3Hauenne S, noaydeHo no dpopmyie (5 2) H paBHo 1,42 %).‘
2 Haxoaum xospduuueRT «, YYHTHBAIOHIHA THAPABAMYECKHE

yC/IOBHA B moToke, no ¢opmyae (7.30). Ins BHYHCHEHHUA HpeABapH-

TENbHO  BRIYHC/IACM Koapduuuent Typ6yaeHTHOR nmpq)yaun D co-

1,53.0,39.9,8
299:9,99-9,8 _ 6 046 wz/c:
13,0-10 we/fe

B 10,046
 a=13-1 l/,0,~5 =0,6.

1. Smax onpenensiem #3 ¢opmyan  (7.28): Smexs=

[1aCHO 3aBHCHMOCTH (7.3), B koTOpoit D=
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Pacerofiite A0 cTBOPA AOCTATOMHOTO HepeMeulnsanus L,.., , 1. e,
o cTBOpa, Tie Smax=1,78 %, naxonum no dpopmysae (7.29):
L 23 ig 346

wi =166 © (100 )
; - —1}05
. 80 -

)
2= 800 M,

72‘0 Pacuer nawansroro pasGasienns c yuerom KOﬂchyxruluux eeoﬁenmui
cGpocusix ycrpoficts (meron JIMCH)

B nacrosumee BpeMs st cOpoca CTOUHHX BOJ B BOAHbIE OGBeKTH
IIHPOKO [PUMEHSAIOTCS pacceMBalOUlHe BHIYCKH, o0ecrneynBaomue -
yckopenne mnpouecca pasbanienus. OcHoBHHMH ¢dxtopaM#l, ofipe-
AeNsIONIMH HMHTEeHCH(HKAUHI TipoHecca pa3GaB/eHHN CTOYHBIX BOJ,
cOpachiBaeMblX H4epe3. pacceuBalOllHe BHIIYCKH, ABIAIOTCA paccpepe-
TOYEHHE 3arpASHAKINUX BellecTB N0 HWIHPHHE DEKH H YCKOpeHue [po-
Hecca  pasbamjeHus, O0GYCJOBJIEHHOE - KOHCTPYKUHAMH COPOCHBIX
ycrpofict. PopMHpyIoUlasca HHKe cOGpPOCHOTO COODYKEeHH#H 30Ha
HOCHT Ha3BaHHe 30HH HauaJjbHOro paibBaBjenus, B KOTOPOH mpoliecc
pa3sbaBJeHHs MPOMCXOAHMT BCHCACTBHE YBJICYEHHSI OKPYKAIOWEH MKHA-
KOCTH TYpOYJeHTHBIM CTPYAHBIM NOTOKOM, 00pa3yiollHMcs NPH HCTe-
yeHHH CTOUHHIX BOJ H3 OTOJOBKA BHNycKa. WHTeHCHBHOCTh pa3Gamie-
HHA B 3TOH 30HEe 3aBHCHT OT KOHCTPYKUHH OroJIOBKOB BHINYCKa, HX
NJaHEBOTD ¥ BHICOTHOrO NOJIOXKEHAA B NOTOKe, JHAMETPa OrONOBKOB
H CKOPOCTH HCTE€YeHHS CTOYHOH KuaxkocTH. [IpoTamennocTs 308k
AavyanbHOTO pasbaBileHHsl HeBeAHKa, OOBYHO ©HA He npexmmaeT
HECKOJIbKHX JIyOHH NOTOKa.

HHkeHepa-ruaposiora B HepBYIO Ouepefib HHTEpecyer onpeneneuue
KPaTHOCTH HayaJbHOro pa3baBieHHA ng H HPOTﬂ)KeHHOCTb 30HH Ha-
4aJibHOro pa3baBJeHus Ly, p.

HauanpHoe pasGaBnenue o6ycJiOBJEHO pa3HUHEM CKOPOCTH HCTe-
YeHHA CTOYHOH XWAKOCTH M3 OrojloBKa BHINYCKA (Uer) H cxogocm
ABHXKEHHS OKpYyXawuied Macchl BOAW (Ucp). PasHocTb cKopocred
MPHBOAHT K BO3HMKHOBEHHIO TYPGY/IEHTHOro CTPyHHOro MmoTOKa MHpH
COC/IHHAIONIEr0 Macchl BOAW H3 OKpYXKalollero npocTpaHcTBa. g
NPHBOANT K YBeJNHYEHHIO MOMEPeYHOro CEYeHHH M PACXOAA CTPYH ¥
K NOCTeNeHHOMY YMEHBIIEHHIO CKODOCTH TEYEHHS B CTPye H KOHUeEHT-
panuyu 3arps3HsAIOLIMX BeillecTs B Hell. HuTeHcusHocTh Hauajiphoro
pasGaB/ieHusst 3aBHCHT OT OTHOIUEHHUS cxopocm NOTOKA K CKOPOCTH
HCTeUeHHSA:

v

= = | | (732)

Haqanbﬂoe pasﬁan.rmﬂne pexemnye'rcﬁ yimwsau /AR cjreayso-
IUHX YCJOBHA: MNPH COOTHOLIEHHH CKOPOCTeH IHOTOKAZ H BHIIYCKa
VorZ24ucp Han nipu O<m <025 n gﬂ a6Co/IOTHHX CKOPOCTAX HCTewde-
HHS CTPY#H H3 sunycxa 2, GOAIBILHX 2 m/c. :
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HavanbHoe- pasbapieiiue paccuntuiBaercs Ans yuacTKd OT MecTa’
BHNYCKAa /[0 CeYeHHs, [Ae CTPyA HE MONKET GoJblie TMPHCOELHHSATD
HOoBHIe OGBeMbi UHCTOH BOABL. OTO CeueHHe CJELyeT MpHHUMATEH pac-
NOJIOXKEHHBIM TaM; rje CKOPOCTb Ha OCH CTpyH Ha 0,1—0,15 M/c mpe-
BLIIAET CPEJHIO CKOPOCTh NMOTOKA WIIH, II€ COCEAHHE CTPYH, BBIXOASI-
LI{ie M3 pacCeMBAIONIEro BHIMYCKa, HadHHAKT conpukacaTbesi. Pacuer-

HBIfl [HaMeTp 3arpsaHEeHHOl CTPYH B CedeHHH, -

&/, FRRAERFREET _* TAe [pPOHCXOAMT CONPHKOCHOBEHHE CTpYH
g;‘{!. ‘“ | paccerBaioLlero BHIMYCKa, ONpejenderca pac
SEST S| SRS CTOSIHHEM MEMXIY OroJIOBKaMH H HAXOJIMTCH 1O
40 SHAFN  cooTHOUIeRHIO
J « :
15 7 7 rge Al— paccTosiHHe MeXJy COCEAHHMH Or0-
10 1A JIOBKAMH BHIIIYCKa, M.
7 T/ B ciyuae, ecqH AHaMeTp CTPyH MeEHbIIE
, 1 , cpeiHefi IJIyGMHB ~BOJOTOKa, ONpeie/eHne
10 14 20 50457 10 f4 n, XKPATHOCTH HAYAJbHOIO pasbapyieHHs] MOXKET

GEITH BEIIOJIHEHO N0 3aBHCHMOCTH, [OJTY4eHHOM,
puc. 7.11. Homorpamma H. H. JlammesniM, KOTOpas TpeACTaBJCHA :
:’0‘?0022213:’;;*;:‘{;:?33:: B, BHIe HOMOrpaMmsl (pHC. “7.11). Ecan nua-

TOKe, MeTp cTpyH GoJblle cPejHell LiyGHHBI, TO HH-
_ . TeHCHBHOCTb HAYaJbHOro pasbaBiieHHs Oymer
CHUIKATBhCS 82 CUYeT CTECHEHWs CTPYH (orpaHudeHHs AOCTYma OKpy-
- XKalolleil KHAKOCTH), S .
_ HauaapHoe pasGapiieliHe B CTECHEHHO# CTpye (nu. c) BouMcasiercs
no ¢opmyie , ,
o  memm (G - (734)

. H - ‘
Qynxuus f(?i)' JUATHBAIOMIAS CTECHEHHE CTPYH, HAXOAHTCA IO i

cnenHaJbHOMy rpaduky B 32BHCHMOCTH OT OTHOIUEHHS IJIyGHHBL MO-
toka H K AuaMeTpy HECTECHEHHO#l CTPYyH d B pacueTHOM CcedYeHHH
(puc. 7.12). . '

OnpepeneHHe paccTOSIHHA N0 CTBODA, rAe 3aKaHyHBaeTcs Hayasb-
HOe pa36aBJieHHe, BHIOJIHACTCA [0 3aBHCHMOCTH ' -

ood
0,48(143,12)m

Ly p= (7.35)

FEcau uepes pacceHBaloLIHi BHIIYCK, MMEIOLIHH j Oro/0BKOB, cbpacH-
paercsi 06beM CTOUHBIX BOA Qcr, TO PACXOA CTOUHBIX BOJ, BHITEKal0-
JIFX H3 KaMXAOro OrOJIOBKa for, HAXOAUTCA H3 OTHOLICHHA ) o

gor= 97— a3
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C yuerom HauadbHOrO pa3baBieHus PACKOA CMECH CTOUHHX M GHCTRIX
BOJ gcu (M3 KaXJOTO OrOJIOBKA BHINYCKa) H CPeAHss KOHUEHTDalHs
3arpsisHAOLIero BelllecTBA B PacYeTHOM CEYEHHH B KOHUE 30HH Ha-
YajipHOro pa3baBiieHHs] HAXOAATCA MO C/AEAYIOLUHM 3aBHCHMOCTAM: .

Gen=nNuGer, i (7.37) ~
S — S, } e ae

Sep= 20 43, (7.38)

R Sep= e, (7.39)
n, A

&
[~

0 0z 04 06 0F Wa

Puc, 7.12. Tpadux AJ;’; pacyera q»yux- ' T

xumf(;—. i o oo

’

MaxkcuMansrag KOHHEHTpauHﬁ Ha ocH pacqe'moro cetxemm, HeoB-
XOJIHM&SI Ads OHEHKH canmapnoro COCTOAHHA,

Sep'

Smax= 5 428 : (7.40)

rae 0428—xoa¢¢buuueﬂ'r nast nepexona oT cpemmx xonueﬂ'rpaunn
K MaKCHMaJbHHIM. : PRI

HsnoxenHas MeTonuKa npnmenﬂema LJif pacuera HayaJLHOTO
pasfaB/ieHHsi B pPeKax H BojoeMax B caydae c6poca CTOYHRIX BOJA
B 30HY YCTOAYHBHX OAHOHANpPaBJEHHHX TeYeHHA,



ﬂpuﬁteﬁ V;’izi‘e,'!i’é'i‘é

B peky beyiliecTAACTC COPOC CTOYHEIX BOA Yepe3 ONMH COCPeso-
TOYeHHHHA BHINYCK ¢ IOCTOSHHHIM pacxoloM Qc:=1 M3/c H nocrosn-
HOMl KOHUeHTpauueH 3arpssHAloOmHX BellecTB Sc,=100 mr/a, nua-
MeTp ceueHHs oronoBka do=0,2 M, v¢r=2,0 M/c. ;

Pexa Ha yuactke numeer: Qp=46,0 M /c Hep=1,6 M, v5p=10,40 M/c,
Bcp=720M J= 0001 Sp-—O .

Tpebyercss HafiTh KpaTHOCTb HAYAJbHOrO paséameﬂnﬂ 1y; NpOTH-
KeHHOCTb 30HH HauaJibHOro pas6aBienusi L, p; cpenHioo S¢p H Mak-
CHMAJIbHYI0 Smax xonuempauun B KOHL 30HBl Haya/JbHOro pasbas-
ACHHUA.

Peme’nne.

1. Buscusiem, 6yaer Jau uMeTb MecTo HauanbHQe pasGaBietie,
1. €. cod.mo,zxaercx JIH YCHOBHE Uer 224 Ucp (OQm < 0,25):

v,
. 0—‘-‘- =0, 2.
Ver 2 0
3uauense m<<0,25; npu pacuerax ﬂeoéxogmmo qumsa'rb HayaabHoe
pa36aBJieHne,

2. o ycnoBuiO BHIIYCK cocpenmoqeuuuﬁ OCYIUECTBJIAETCH Yepes
OJHO OTBEpPCTHE H. PacUeTHHIH XHaMeTP CTPYH B CTBOpe, I'le OHa Jo-
CTHraeT AHAa H NOBEPXHOCTH MOTOK3, PaBeH cpeiHell IJy6HHE DeKH,
T. €. d=Hcp, a 3TO yKa3uiBaeT Ha TO, YTO CTPYA He CTeCHEeHa H AJs
pacyera HavyaJbHOro pas3GaBJieHHsi HCNOJb3yeM rpadHYecKylo 3aBHCH-

MocTh (pHc. 7.11), rae d=1,6 M, ii———--li-f-5==8 YTO npu m=0,2 npaer

BEJIHUHHY Ng=3,5. 0 )
3. Haxomum NPOTAXKEHHOCTD  30HHI Haqam,noro paSGaBJIeHHﬂ no

popmyae (7.35):
1 ,6

' =22 M.
0,48(1 +3 12-0,2)

Ly p=

4. CpeaHAs KOHUGHTPaLMHK sarpxsﬂmoumx BEILECTB B KOHIIE 30HH
Ha4aabHOro pasbaBiieHns HaxoAurcs no gopmyde (7.39): ,
- Sep= :!30_50 =28,1 wr/a.

I

5 MaI§CHM3HbHaﬁ Konuempannﬂ B pacqemom cmops-—nu q:op
myae (7 40) , -

Smi- m = 65,6 Mr/a1,

Rt



7 2.7 Pactler xonneurpaunn nexoncepnﬂlnnux sarpnsnmmnx Bemecrs
B BOROEMAX : : Y

B BomoeMax yc/ioBHS pa3BaB/JeHHA CTOYHHLIX BOJ 3aBHCAT B OCHOB-
HOM OT THAPOMETEOpPOJIOTHYECKOH O6CTAHOBKH. Cymecme}ume 3Have-
HHE HMeeT H XapakKTep NOCTYNJIEHHS CTOYHBLIX BOJ (3aJIMOBHIA HJH
yCTaHOBHBmHHCﬂ)

Ipu pautepHOM paauomepﬂom NOCTYNJIEHHH aarpaaneunux BOJ,
B BOJIOEM M JIPH Ha/HYHH B paloHe c6poca yCTORYMBOro TeueHHs pac-
yeT pa3baBjieHHsi MOXKET ObITb BBLIMOJHEH, KaK H JJIf PeK, NMyTeM pe-
LIeHHs] ypaBHEHHS TypOyJeHTHo#H nnd;d)yauu (7.16) meromoM koHey-
HBEIX pasHocTeii. ’

Ecan c6poC CTOUHEIX BOJ OCYLIECTBJISETCS B NEPHOJ, KOIa CKOPO-
CTH TEYEHHA B BOLOEME MaJiH 10 BEeJHYHHE H HEYCTOHUMBH IO HamNpas-
JIEHHIO, TO B BOJOEMe IPOHCXOAHT HaKOIJIeHHE 3arps3HEeHHOH BOJM
B pafioHe BHINyCKa, conpoBoxaaeMoe TypOynentHolt nuddysueti.
B 3ToMm ciyyae pacuer pa3baB/ieHHS BHIMOJHACTCS MO YPaBHEHHIO TYp-
6ynenTHOR nHGOY3IUH B UHIHHAPHIECKHX KOOPAHHATAX.

L[mbcpepeﬂuuanbﬂoe ypaBHeHHe TypOynenTHoOR . AHPDYsuH B M-
JHHAPUYECKHX KOOpAMHATAX AJIS Hexoncepaamnnoro BELIECTBA sang-
CHIBAETCH C/IEAYIOMHM o6pasom: :

%:D—%+9 S+7¢,,S | (7.41)

Bneeb napauerp B Bnpamaercx pueucuou

pwD — ‘-%3, " (7.42)

ra¢ Qor— pacxox crouHbix Box; D — KoadpduuueHT TYp6yneHTHOM
- puddysun; H — cpennss ray6una ponoeMa 8 o6NacTH pacnpeneneHus
CTOYHBIX BOJ; ¢ — YTOJl CEKTOpa PacnpoCTPaHeHHs CTOYHHIX BOA (MpH
BHITYCKe nnanu or Gepera ¢=2m, NpH BHINYCKE Y NPAMOJHHERHOTO
Gepera g=m), OCTa/lbHbe 0603HAUCHHS NMPEXKHHE; ky— MPH pacuane
MeHbllle HyJsl, @ 11 KOHCePBaTHBHOTO BelllecTBa ky=0.

HsMensiomeecss BO BpeMeHH INo0Je KOHUEHTPalHH HEKOHCEPBATHB-
HOTO 3arpsi3HAIONIEr0 BEUleCTBa B BOJOEME MOMXET GHTh PACCYHTaHO
nyTeM YHMCJeHHOro peileHus ypabBHenns (7.41). B pabore {10] npen-
JIOXKEH aJIFOPUTM pacyeTa C HCHOJb30BAHHEM METONa KOHEUHHIX pas-
Hocrel. [IpemsioxeHHbli MeTox cBsizaH ¢ GOJbLIEM 06BHEMOM BHIYHC-
JIHTeJbHBIX pa6oT H npexnojaraet uenosibzobanue IBM. las cayuas
YCTaHOBHBIIETOCS MOJS KOHLEHTPAUHH, ONHCHBAEMOrO™ ypaBHEHHEM

p&S .E. ."’.’§ + hS==0, - (743)
ar’
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aBTOPaMH NOMYUEHO AHANHTHYECKOE DEHIeHHe, KOTOpOe MPeICTaBJIeHO
B BHJe HOMorpaMMH (pHc. 7.13). HomorpamMa mo3BosisieT HafTH KOH-
UEHTPAlMIO 3arpA3HAIONIEr0 BellecTBAa. Ha - 3a/laHHOM PAaCCTOSHHH

$%

S0

A

Pauc. 7.13. HomorpaMma s onpefiefleBHs KOHUEHTDAIHH
HEKOHCePBATHBHOTO 3arpsasusiomero semectsa (S %) Ha
Pa3/HYHHX PACCTOAHHAX OT BHINMYyCKa.

OT MecTa cOpoca HJH ONpeleNHTh PACCTOSHHE JO H3OJAMHHM C 3afaH-
HOW KOHUEHTpauHeli (H30JHHHH KOHLEHTPAUHH NPEACTaBJAIOT cOB6OH
KOHUEHTPHYECKHE OKPYXKHOCTH C UEHTPOM B Hayajle KOODRMHAET, T. €.
B MecTe cbpoca CTOYHHX BoA). ITo ocH a6cuuce OTIOXEHH 3HAYEHHS,
6espasMepHoOro napamerpa A, paccuuThHBaeMoro no gopmyse

i k. o

N0 OCH OpJAHHAT — 3HaYeHHS OTHOCHTEJbHON KOHUEHTpauHu S :

3= %{’-‘— 100 %. (7.45)

ot
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3aBHCHMOCTD S==0T A u306paxkeHa Ha HOMOTpaMMe NpY TMOMOLIH Ce-
MeHcTBa KPHMBHIX, KaXJAas H3 KOTOPHIX COOTBETCTBYET onpeueaenuomy
3HaYeHuIo' 6e3pasMepHOro napamerpa a:

o= &
=75-

Ilnsi onpeesenns KOHIEHTPALHH Ha ‘3aJlaHHOM DPAacCTOSHHH HeobXxo-
JHMO paccYuTaTh TapaMeTpsl B, a, i, NORHATBCA MO NEepPNeHAHKYAAPY
J0 mepeceueHHs] ¢ KPHBOH, coowem’raymmeﬁ BBHIYHCJEHHOMY 3Have-
HHI0 a. OT TOYKH NepecedeHHs] NPOBECTH NEPNEHAHKYJSAP K OCH OpAH--
HaT, TOYKa ero IepeceyeHHs C OCbI0 AACT HcKOMoe 3HaueHue S. s
ONPeJeNIeHUs] PACCTOSHUSI N0 M3OMMHHA ¢ 3aJaHHOH KOHUEHTpauuei
NOPSNOK lleﬁCTBHH Ha HOMOrpamMe 06paTHHIH.

(7.46)

Mpumep pacqe'ra

B osepo uepea GeperoBoli Bhmyck (p=3,14) c6pacHBaIOTCA CTOU-
HEle BOLH NPEANPHATHS C NOCTOSHHEM pacxoaoM Qer==0,5 m3/c.
Tny6una osepa B paiione copoca Hep=06 M. KoHueHTpanus HekoHcep-
BATHBHOIO 3arps3HsIOIIEr0 BeIIECTBA B . CTOYHHX BOJax Ser=
=100 mr/q; Ko3QPHUUHEHT HEKOHCEPBATHBHOCTH ky=—4-10-7 l/c;
koadduuuent typoynentHol nuddysun D==0,005 m?/c. Heo6xonumo
OIpe/ieTUTh KOHIEHTPANHUIO 3arpsi3HsAiomero Bemecrsa S Ha paccros-
HuH 500 M OT MeCTa MOCTYMNJIEHHs! CTOYHKIX BOA. '

Pewrenue.

Jns  omnpenesieHuss KOHUEHTPAUMH € TOMOIIbI0 HOMOrpaMMH
(pnc 7.13) HeoGXOHMMO pacCUuTaTh 3HAUEHHS NapaMeTpoB. B, a M
A TIo COOTBETCTBYIOLLHM dopmyaam (7.42), (7.46) u (7.44):

B=0,005— ?(i- —0,005—0,026 =—0,021;
zom L,
0,005
_ 107 __ —
=500 |/ G = 500V 0810 = 500-0,0089 = 4,45.

X 3Havenne S, cHaTOE C HOMOrpaMMbl 1O HaliJIeHHBIM @ H A, OKa3aloch
. paBeEM 15 %, cnenoBaTenbHO, HCKOMOE 3HAueHHE KOHIEHTPAUUH
§=0,15-100=15 mr/n.

728, Onpejle.)leﬂﬂe MaKCHMaJbHBIX KOHIEHTPAUWH 3arpaanmomnx BelllecTB
" upu c6poce CTOYHBIX BOJ uepes paccennalomne BLIYCKH

- PaccenBaomise BhITYCKH WIMPOKO NPHMEHSIOTCS B NPAKTHKE NpO-
€KTHPOBAHHA C6POCOB CTOYHBIX BOA B PEKH H BOJAOEMH C ILEJbIO HH-
TeHCH(HKauuu 1npoleccoB pasbaBieHHs Ha HauaJbHOM yqac:me
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Mertonuka pacueTa MaKCHMAJbHMX KOHUEHTpAUWH 3arpssHsIOLNX
BelllecTB, cOpachiBaeMbix CO CTOYHBIMH BOJaMH B DeK# H BOLOEMH,
WsnoxeHa B paGore [10]. Meronnka OCHOBaHA Ha UHCJIEHHOM peiue-
HUH ypaBHeHHs TypOyJeHTHOH NH(QysHH No MeTony A. B. Kapayuwesa
¥ peasH3oBaHa B BHIe HOMOTPAMMBbL.

. 3anaya pemaercs AJs BONOTOKAa WJH 30HH OLHOHANpPaBJIEHHbIX
NOCTOSHHO MNeHCTBYIOUIHX TeueHu##t B Bojoeme. B BOJHBIH OOBEKT
yepes j OroJIOBKOB PacCeHBaIOLIero BHINYCKa, MarucrpajipHas Tpyba
KOTOpOro TNepneHiuMKkyJApHa Oepery, a AJHHa (pPOHTa pacceHBaHHA
paBHa L, c6pacHBalOTCsi CTOYHbIE BOABI, COIEpXKallHe pacTBOPEHHOe
KOHCepBaTHBHOE 3arpssHsioliee BelllecTBO. Konuenrpauus storo Be-
HIecTBa B CTOYHBIX BOXaX paBHAa Scr. OroJIOBKH pacnosoXeHbl Ha
©OINHAKOBOM PAacCTOSIHHH APYr OT apyra. Pacxon croudsix Boa Qer-

3,

mex

a5+

14

Puc. 7.14. IIpogonsumit npoduns 3},,,,,

paBHOMEPHO pacnpefenserci MeXIy BCEMH OroJOBKAMH H He Me-
usiercad Bo BpeMeHH. CKOpPOCTh NOCTYNJIEHHS CTOYHHX BOX INPHHH-
Maercsi paBHOH CKOpocTH TeueHHs. Ily6uHa Ha paccMarpHBaeMoM
Y4aCTKE BOJAHOrO OGBEKTa OCPEAHAETCA H NPHHHMaeTcs MNOCTOSHHOH.
u paHo# H. TeueHHe CUHTAeTCs YCTAHOBHBUIHMCS H PaBHOMEPHBIM.
CKopocTb €ro, OCPENHEHHAs N0 >KHBOMY. CEYEHHMIO, MPHHHMaETcs pas- -
HOM v, Ko3pduuHenT TypO6ysaeHTHol AHPOY3HH B NONEpedHOM Ha-
npapiedud — D. B kavecrBe nckomoli 6ynem paccMaTpHBath Gespais-
MEPHYVIO BEJTHYHHY: >

’g‘max(x) = 'M ) (7.47)

- &Ier - -
rae Smax(x) — MaKCHMaJbHal 00 KHBOMY CEYEHHIO KOHUEHTPALHN

3arpsI3HSIOLIEro BElLIeCTBA. Ha PAcCTOSHHH X OT MECTd BHITYCKA. Smax
_ siBJsieTcsi BEJHYHHOM, OGpATHOM KPaTHOCTH Pa3BaBlieHH 1 H MOXKET
H3MeHSTbCS B npefenax ot 0 fo 1.

B pesyJabraTe pacueToB MOJYYeHH MOJASA KOHIEHTPALHH 3arps3Hsio-
mero semecTBa. Ha puc. 7.14 npuBeseH xapaKTepHHH NPodHIb MakK-,
CHMaJbHOR KOHIEHTPALMH 3arpASHSIOUIero BelecTBa, cOpackpaeMoro
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‘B BORHHA OOGBEKT uepes paccemBaiolmit Bunyck. Flo ocu aGceuuce
"OTJoXMeHa (espa3MepHas BeJWYHHa P — 4HCJO0 pacyeTHHIX WIAroB
BAOJL OCH X OT MECTa BHYIyCKa AO-JAHHOTO CTBOpa. JDTO BeJHYHHA
onpeseasercsa no opmyae ,

X 8 xD H? v;?

B~ T Q% '
B npomonpHOM pacnpenesieHnd MakCHMaJbHOM KOHLEHTPALMH MOXKHO
BHIAEJNHTb TPH yuacTka. B mpemenax nepsoro (AB) naGmiofaercs .

yMeHblIeHHEe Spmax or 1y Oro/IoBKOB pacceHBaIOLIEro BHIMYCKa A0 He-

KOTODOTO 3HAYeHHs! Sz B KOHIIE Y43CTKa. '

Tlonepeynn#i npoduJp  KOHUEHTPALHH B fipefielax LEHTPaJIbHOM
CTPyH mpeacTaBisieT cofoil HAa 3TOM y4acTKe CHMMETPHYHYIO BOJIHY.
- B mponecce nepeMmelruBaHHs NPOHCXOAHT BHIpaBHUBaHHE KOHUEHTPaA-
UHH B nonepeyHoM HanpasjeHud. CTBOp, e BHPaBHHBaHHE 3aKaH-
UHBAETCH, ABJAETCH 3aMBIKAIOIIHM CTBOPOM' NEPBOTO Y44CTKA. OrtHo-

CHTeJIbHasl AJHHA y4acTKa Pap U 3HaUeHHUE SB 3aBHCAT OT Geapasmep-
HOH BennuyumHe K -—vuHela pacu€THHIX KJETOK MEXIY OroJIOBKaMH
paccenBaloleroc BHMYCKa: '

P= — (7.48)

L 2LjHv
(]‘*l)Ay TU-DQ

Ha propom yqacme (BC) IIPOHCXOIHT JaJsbHellee nepeMeluBa-
HHE ¥ PAaCHIMDEHHE  3arPASHEHHOH CTDYH. ‘OnHakKO B IEHTPaJbHOM
YacTH 3TOH CTpyH -uMeercs 06JacTh, I'le KOHUEHTDALHH BBIPABHEHHI,
NONEpPeYHbIH rPafHeHT U COOTBETCTBEHHO JH((Y3HOHHDIA NOTOK PABHHI
HyJ10. BealeiICTBHE 3TOr0 MaKCHMaJbHAsi KOHHeHTpaILHH ocTaercs Io-
CTOSIHHOH. > .

Ha tperbem -yuactke (CJI) HaGJquaeTcx nepememnsaune yXe 10

' BCel IIMDHHE 3arpA3HAEMON CTPYH H HaJIbd{eHmee yMeHblLIIeHHe MaK-
CHMaJIbHOH KOHUEHTpPallkH.

C yuerom paccMOTPEHHbIX H3MeHEHHH BeermH xapamepnsyxomnx
npOAOJAbHHIE NPODHIL Smax, HOCTpoeHa Homorpalvma (puc. 7.15), Ko-
TOpasi NMO3BOJISIET ONPENEJHTh MaKCHMAJbHYI0 KOHUEHTPAUHIO 3arpsis-
HAIOMEro BellleCTBa: B 3aJaHHOM CTBOPe Kak "PyHKUHIO Tpex -6e3pas-
MepHBIX. HapAMeTpOB B Bepxne#i yactu HOMOTpaMMBbl Ho’ocy’ OpAMHAT
OTJIOXKEHE B JIOrapupMHYeCKOM MaciuTabe 3HAUECHUS Smax, B HIKHEH
Y4CTH OCH OpAHHAT (TaKXKe B JorapudMHUeCKOM MacmrTabe) -— 3Ha-
yeunsa ‘Ge3paiMepHolr Beanunnbsl P; 1o ocH abcuyuec B TOM JKE Mac-
lm‘aﬁe—sﬂaqeﬂﬁﬂ HEKOTOPOro yC/JOBHOLO Ge3pa3MepHOro paceros-

HPIH KpHBHe B BerHeI:I 4YacTH HOMOI‘paMMbl onpeneasoT SHBI/ICI/I-

MQCTh Smax of P. TIpH - pa3iuuHpx 3HaueHusx K. Huxudas vacte HOMO-
FRAMMBL CIYXKHT LIS Nepexoja oT (e3pasMepHoro paccrosinusi P K co-

oTseTCTByloMmeMy eMy P B 3apucumocTh OT 3Hauennit K u j. Jlunueil
"9 3ax, 43 , : 129

K= (7.49)



nepexofa Ais Kaxiok napu sHaueHudt K u-j ABNACTCH JOMaHas, cO-
CTOSIIAsi M3 CJAeAYIOUIHX 3BEHbEB: a) OTPE30K OGHCCEKTPHCH KOOpPAH-

HATHOrO KBajparta OT Hauala KoOpAuHAT (Touka P— P —10) xo Bep-
THKaJbHOH NpsiMOll, COOTBETCTBYIOUEH 3aJaHHOMY 3HAUEHHIO

Soe 20 40 60 100 200 400 600 1000 2000
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Puc. 7.15. Homorpamma Sz =f(, K, P)

Dror yuactor cosnapnaer c yvactkom AB na puc. 7.14; 6) yuacrok
BEPTHKAJbHON TpsMOA OT GHCCEKTPHCH 0 NepeceyeHHs C HaKMNOHHOH
NpAMON JUHYUeH, COOTBETCTBYIOWE! 3aflaHHOMY 3HA4EHHIO j (YyJacToK
BC); B) ay4 Hak/JOHHOH MpAMOH BIPaBO OT YNOMSHYTOro NepeceyeHHs

(ydacrok CJI). Ipumepn mepexona ot P X P # o P K Smax NIpH pas-
JAHYHEX 3HaueHusax P jis 3afaHuex | u-K noxkasaus Ha puc. 7.16.
ITpr Hcnonb30BaHHH HOMOTPAaMMH caelyeT no dopmynam (7.48) u
(7.49) paccuntarp 3Hauenus K u P.

Paccunrannoe 3Hauenne K ¥ 3ajaHHOe j NO3BOJIAIOT BHOpaTh HYX-
HYIO JIOMaHYI0 JHHHIO B HUXHeH yacTH HOMOrpaMMsl. 3aTeM U3 TOYKH
N0 OCH ,QPAHHAT, CQOTBETCTBYIOUIEH MOAYyYEHHOMY 3HaueHHIO P, Heol-
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XOJHMO NpPOBECTH TOPH3OHTAJIbHYI0 JHHHIO IO NEepeceyeHHA C JOoMa-
HOH M NOAHSTBCS H3 TOYEK NepecedeHHs BEPTHKAJbHO BBEPX N0 lepe-
CEYEHHs1 ¢ KPHBOH, COOTBETCTBYIOUIEH HYKHOMY 3HaueHuio K. [opu-
30HTaJIbHAs JIMHHSA, NPOBENEHHash M3 TOYKH MOCJAENHEro IepecedeHus

K OCH OpIHHAT, 01aCT HYXKHO€ 3HaYeHHe Sn{ax-

Puc. 7.16. IlpuMep noNb3OBAHHUA
HOMOrpaMMoO#H ' Il ONpeJlesieHHs

. Smax -

JIpumep pacueTa

B peky N c6pachBaioTcsi CTOYHBIE BOJHI qepes pacceuBaloIHi
BHNYyCK. Pacxox crounmx Box Qcr=1 M3/c, CT—IOO Mr/Ja, Sp—-O
Heop=1,0 M, Bep=100 M; vcp-—-05 M; C=50 M"?/c. Uncao oronoBros
pacceHBarouiero Buimycka j=10. Hlnpuﬂa dponTa paccenBanus (pac-
CTOSIHHE MEXNy KpalHuMH oronoaxamn) L=10 m. TpebGyercs onpefe-
JIUTh 3HAUEHHEe MAKCHMaJbHOH KOHUEHTPAlMH 3arpsi3HAIOLIAX BellecTB
Smax Ha paccTosHEn 500 M oT mecra c6poca.

~ Pewenne. '
1. Onpenensercs BesnnunHa Ko3dduuuenta Lm(p(bysnu o cpop-

My.ne (7.3):
B gHypvy  98:1-05 _ )
D= MC = (07-50F6)50 =0,003 m?/c. ‘
g+ : i 131




2. HaxopuM 3HadeHue napamerpos K u P:

2LjHy v, 2-10-10:1:05 _
K= =D = o1 -
8x DHY, v, ? 8-500-0,003-12.0,5 - 102
P= a8 = 2 -

3. OnpepensieM JMHMIO Nlepexofa Ha HOMOrpamme. YuacToxk Ha-
KJOHHOH NpsiMOH, BBIXOIsillell H3 Hayaja KOODAHHAT, 3aKaHYMBaercs
B TOUKe, COOTBeTcTByIomlel 3HaueHHI0o K=11 (3Ty TOuky Haxomum
nyrem unTepnonauun Mexay K=10 n K=15). Y3 nojydenHo# TOYKH
ONyCcKaercsi BepTHKaJbHAs NpsSMass N0 MepeceyeHHs C HAKJIOHHOH
AuHueH, cooTsercTBywuied j=10, pandblie JUHHeH nepexoxa Oyner
OTPE30K 3TOH HaKJIOHHOH. -

4. Haxonum 3suavenmne S npu nomoliu HoMmorpaMmsel. s 3Toro
H3 ToOukH P==600 B HHXHel YacTH OCH ODJAMHAT HPOBOAHM IIpAMYIO,
napasyie/ibHyI0 OCH abCUHcC, [0 NepeceyeHHs C MOJYyYeHHOH JHHHEH
nepexona. M3 Touku nepeceueHuss moJHMMaeMcs BBEPX A0 NE€peceyHHus
C KpHBOH, cooTBeTcTBytomell K=11 (Takxe omnpenenserca myTem

HHTepNOJIAUKKN), Ha ocu abcuucc omnpexeaseM S=0,18. Caenosa-
TeJIbHO, HCKOMOE 3HaYeHHe

Smax=0,18-100=18 mr/a. -

7.2.9. Meroan pacueTa NONMYCTHMHX cGpPOCOB CTOMHEIX BOA
B BOANbIE 0GBEKTHI

- B ocHoBy pemenus 3ajaud o0 NpeNesIbHO NONYCTHMHIX cGpocax
(TTOC) B peku, o3epa ¥ BOLOXPAHHJIHNILA MOXKET ObITh MOJIOMKEHA KOH-
uenuus [IJIK (npenesbHo HOMyCTHMBIX KOHLEHTpalui).

Kputepun IIJK' paspaboranbl AJsi BOAHBIX OOBEKTOB XO3SHCT-
BEHHO-HHTbEBOTO M KYJBTYPHO-OBITOBOTO BOAOINOJb30BAHUSA, a TaKkKe
IJIsi BOAHBIX OGBEKTOB PBHIGOX03sHCTBEHHOr0 HasHaueHus. Kosuuecr-
BeHHasi ouneHka ITJIC cTouHBIX BOJA B PEKH, 03epa H BOAOXPAaHH/HIILA
OCyIIECTBJISIETCS NpPH ydyeTe BHJAA BOJONOJb30BAHMS, 3HAUHMOCTH BO-
A0oeMa KaK NPHPOZHOrO 0oGbeKTa, BHAA CTOYHHIX BOJ, Xapakrepa
pasMmelleHHss COPOCHHIX COOPYMXeHHH M MeCT BOJXONO/IB30BAHUSA,
a Takxke OCOGEHHOCTEH THAPOJOrMYECKOrO H T'MAPOJMHAMHUYECKOTO Pe-
JKHMa BOJHHIX OOBEKTOB, HX YDOBEHHOTO pexHMa, MopdoMeTpuu
pyclla HJH COOTBETCTBEHHO KOTJIOBHHEI, CKOPOCT€H H HallpaBJeHHi
TeYEeHHH, HHTEHCHBHOCTH TypOyJIeHTHOro NepeMelinBaHusi U T. 4. Ilpu
onpenenesun IIJIC oco6o paccmMaTpHBAIOTCS 03€pa H BOAOXPAHH-
JIMIIA, IJIS1 KOTOPHIX pelleHHe 3aJay OKa3blBaercsl GoJiee CJIOKHEIM,
YyeM AJs BOJOTOKOB. D10 06YCJOBJIEHO GOJbLIEH CJIOKHOCTBIO THAPO-
JIOTO-THAPOAUHAMHUYECKOrO PeXHMa BOJOEMOB 110 CPABHEHHIO C BOAO-
TOKaMH. v :
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Ipn nnaHupoBaHHA “c6pOCA CTOUHHX BOX B PEeKH H BOJOEMH VUH-
THBAIOTCSi CAaHHTAPHEIE H DHIGOOXPAHHbIE HOPMHI, PeraMEeHTHPYIOILHe
KaK KOHLEHTPAUHIO JHMHUTHDPYIOLUIUX BEIeCTB B BOJE, TaK M PaccTos-
HHE OT MecTa c6poca CTOYHBIX BOL [0 CTBOPA BOJOIOJb30BaHHs. [lpn
XO3AHCTBEHHO-NIUTBEBOM M KYJbTYPHO-GHITOBOM  BOAONOJb3OBaHHH
COCTaB: M CBOACTBA BOJH JOJXKHBI YHOBJETBOPATb HODMAaTHBHBIM

TpeboBaHHsIM Ha KOHTPOJIbHOM paccrostHHH 1000 M QT NyHKTa BOJG-

nosb3osanus. TARAM 006pas3oM, ecau Ha JMMHTHPYIOIIEM DPacCTOAHHK
X;~OT BBIIyCKa II0 BCEM OCHOBHbIM Nokasareism aocturaercs ITIK,
'TO 06lIee PACCTOSIHHE Xogm MEMXAY NYHKTaMH c6poca H BOJONOCJB3Q-
BaHHSl onpenensercss - CyMMOH Xogm=x;+ 1000, oTkyna Xg==Xobm—
— 1000. : , ,

B BoaHBIX 06bEKTax, HCTOIB3YEMBIX B PBIGOXO3SIHCTBEHHBIX LEJSX,
COCTaB M CBOHCTBA BOJABI B 3aBHCHMOCTH OT TpeGoBaHHH pBIGOOXpaHH
JLOJIXHBI COOTBETCTBOBATh HOPME B MECTE BHIIYCKa WJIH Ha PACCTOSIHHM
He 60J1ee 500 m or Bumycka. Ec/u Bomosnsierces TiepBoe H3 ITHX YCAO-
BHl; To x;=0. Bo BTopom cayuae x;<<500.

[Tpr mpomblllIeHHOM BOJOCHAGKEHHH XapaKTepHCTHKH KadecTBa
BOABI JO/D¥HB GHITH OGecneyeHsl B MecTaX BOJ03a6opa H ONpeensaThes
ocoGeiMu " [1[K, - ya0oB/IeTBOPAIOUWIUMHE JaHHBIH BHJ NPOH3BOACTBA.
B sTOM cayuae, ecid JUMHTHPYIOILHE BeLECTBA NOCTYNAIOT B BOIHBIH
O00BEKT cO.CTOUHBIMH BOJaMH, cGpacbiBaeMbIMH 4epe3 OpPraHH30BaH-
HBllt cOpoc, To paccTosiHue MEXIY NyHKTaMu Bojosabopa u cGpoca
JOJIZKHO OBITH He GOJIbLIE Xj. _

Hopnuposanue c6pocos 8 peku no KORYEHTpayuu 8 créope 00CTa-
T04H020 nepemewiuganus. PellleHne nocTaBJeHHON 3aJayd BHINOJ-
HAETCS NG OJHOMY JIHMHTHPYIOLIEMY BellecTBY Ha OCHOBaHHH ypaBHe-
HUA OanaHca BellecTBa, 3alNCHIBAeMBIX IJsI BCEro MOTOKAa B LEJOM.
Ecan BojomosnbzoBatesb, cOpachHBAIOLMMHA CTOYHBIE BOA B JIaHHYIO
peky, Oeper BOAY H3 JADPYroro HCTOYHHKA, ypaBHEHHe 6aJsaHca i-ro
BellleCTBa 3alHCHIBAaeTCsl B BHJE

Sni{Qp+Qer) =Ser. iQer+Sp iQp. (7.50)

31ech Spi-— KOHLEHTpAllMsl BELIeCTBA B CTBOPE JAOCTATOYHOIO HepeMe-
IIMBAHMS; HHAEKC «pP» OTHOCHTCA K €CTeCTBEHHBIM XapaKTepHCTHKaM
BORHOTO 00BEKTa, MHAEKC «CT»— K XapPaKTePUCTHKAM' CTOYHBIX BOZL.

‘Ecap  Bomomosnb3oBaresib Geper BOAY € BHILIEPACHOJOXEHHOTO
ydacT¥a .TOH Ke- pekH, B KOTOPYIO IPOM3BOJIHT cOpOC CTOYHBIX BOJ,
a pgcxonsl Boposzabopa M c6poca NPHMEPHO DaBHBl, TO ypaBHEHHE
6asaHca BellecTBa 3alHUCHIBAETCA B BHJAE

SniQp=*Sc'r chr +Spi (Qp+\QcT) . (751 )
B maubosiee 4acTo BcTpevaiomeMcs ciydae Qp=>Qcr, TOrAa ypasHe-
nust (7.50) u (7.51) mpuBOAATCS K OLHOMY BHAY:

SniQp=°Sc'r iQ’c'r +'.Sp ‘;{Zp- v (7.52)
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[IpenensHo pomycTuMoé cocTosHHE KduecTBa BOA 1O i-My JHMHTHpYIO-
IeMy BEIIeCTBY B CTBOPE JOCTATOYHOro NepeMeUIMBaHHs OTBeYaer

paBeHCTBY
o Sing =IIOK:.. (7.53)

Ecan npepesibHo fomycTHMBbiH CeKyHAHBIA cOpPOC JHMHTHPYIOHIErO Be-
mecTBa (r/c wam Kr/c) oGo3Hauuts yepes M;mp; T. €. NPHHATH

. Mg = (SorQer)nins . (154)
TO Hé_ypaBHean (7.52) noayuum pacyeTHYIO Q)opMyJ‘ly BHAA
Ming = (I‘I,E[K Spi) Qp (7.55)

Q)opmyna nokassiBaer, uro mpu Sp;=[1JIK; c6poc i-ro selecTba
B PEKY HeNONMyCTHM.

B cryuae, xorna Qcr cousMmepum ¢ Qp, AJs pememm 3a1xaq o ITIC
Henoab3yloTess ypaBHenus (7.50) uaum (7.51). B oboux 3TuX ciayyasx
npejanoJiaraeTcs, Yto MPH NPOEKTHPOBAHHH 3apaHee 3ajaeTcsl Pacxof
CTOYHBIX BOJA Q¢r HJIH KOHUEHTPaUHs JHMHTHPYIOWIEIO BELIeCTBa, KO-
TOpasi MOXET OHITh peajbHO MOJy4eHa B pesysbTaTe OWHCTKH CTON- /
HBbIX BOJ,.

Ecnn- npeﬂnpnmue, cGpacuiBaiolliee B peKy CTOYHmle BOAH, Geper
BOAY H3 JPYroro BOJHOIO OGBEKTa, TO NMPH HCMONb30BAHHH YypaBHEHHA
(7.51) naxoaum

M;np — NIAKQer = (ITAK; — Sp 1) Qp, (7.56)
HJIH : ‘ ’
\ ' Qc1 Y '
M; n =HQK1QD ( Q, +1— TR, ) . - (7.57)
Ipu Bomo3aGope u3 Toll ke pekH (Bhille cTBopa c6poca) moJaydaeM
M . H SP i QCT Sp {
inp = LLKi‘Qp ‘ﬁm pr— + 1 — TI—f’:KT . (758)

Pacuer no dopmyaam (7.57) u (7.58) BHIMOJHAETCH B HECKOJBKHX
BapMaHTax IIPH 3aJaHHHIX 3HaYeHHAX Qcr MIM Scri OKOHYATENBHOE
pelllendie TNPHHHUMAETCS HAa OCHOBE TEXHHYECKOH HJIH 3KOHOMHMUYECKOH
enecooBpasnoctd. Ecan Sp:<<ITIK u Ser>I11K, TpeABapHTe/bHEe
BbIUHCJIEHHs! BexyTcs no opwmyde (7.55).

Hopuuposanue no necxoavkum sewjecream. Ilpu c6poce HECKOJb-
Kux, Bewects ogHoro JIIIB mpeneabHo momycTHMas KOHLEHTpauUHs
JUMHTHPYIOLIMX BEIEeCTB B CTBOPE JOCTATOYHOIO TEpEMEIIHBaHHA
OnpefessieTcss B COOTBETCTBHU C YCJIOBHEM ’

n Sy \ |
(gl NAK; )ml , o (7.59)
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Rns HOpMHpoBanus c6poca 10 Hécko/fbKHM BeillécTBaif - onioro JI{1B
HCnoApsyercs oGoGMeRHKA NoKasaTelb Bpeanocts R. Jlas cocrapa
CTOYHHX BOJ OH 3aNHCHIBA€TCA B BHAE

1 & _Sar

Rex= —— 7.60)

T Se & TAK ’(4 )
YuuTHBas uHBapHAHTHOCTH _R 3dnUcHBaeM ‘

Sni R

--SR. o (7.61) -

= nJlKi mhe (7 )

Jlaist npesenbHOTO COCTOSHHS JeBas 9acTh STOrO BHPaMeHHs OKa3bi-
BaeTcs paBHOH e€AMHUIE, T. €.

1" -

Sdm=5—+ - (162)

RCT

Ecan npuHATh QOHOBYIO KOHUEHTpauuio Sp paBHO# Hy.mo T0 13 ypas-

HeHHus 6ajiaHca TMOJYYHM

My 0= (SerQer) 11 = (Sa)riz Qo » . (7.63)
OTKYyAa

X%

Myny = R | (7.64)

Wngexc m npn M osHauaer, 4ro pacuer AaeT CyMMapHYI0 Maccy
BCEX M YYHTBIBAEMEIX BEUIECTB.

Hopmuposanue c6pocos no KonyewTpayuu 8 creope HedoCcTarod-
HO20 nepemetiusanus.

a). HopmupoBanne no opHomy Bemectsy. CorsacHo «IIpasunam»

[18] MakcuManbHas KO:MIGHTPallusi — 3arpS3HSAIONIEro  BelIECTBA
Smax,; Ha JHMHTHPYIOUIEM PacCTOSHHH OT CTBOPa BOJONOJb30BaHHS
He moaxHa mpeBnmiath I1OK; Hdasa storo crBopa Ao.nxmo ynos.ue'rno-
PATbCS COOTHOIIEHHE

S

mai,l 1
MNAK; —

3Hauenne Spay, ; CBA3HIBAETCA ¢ Ser, ; KO3QGHUHEHTOM 71, HA3HIBAEMBIM

KPaTHOCTbIO pas6GaBJjeHus. [Ipu oTcyTcTBHM B BOAAX . pexn paccma'r-’

pm;aemoro BemecrBa (Sp;=0) 6yaeM umersb

: Sc-rt . S S

= Spm: SRS 7.65
, M= Spet __(,,4 )
Ecau Sp 740, To T
| | Seti—=Sp1 APPSR
M =S

s



Ilpenenbhast KOHHEHTpaUHs BemeCTBa B KOHTPONBHOM CTBOpe Ompe-
JeJSIETCS PABEHCTBOM Smax, -—HHK; YuyuThIBag 3TO, H3 ypaBHEHHS
(7.66) momyuaem : C SN

M;np = [ﬂz na (H,U,K; Spd) + S5l Qe - (7.67)
Ecau Sp:=0, 10
Mz na==nn nﬂKl Qm‘ o (7 68)

6). HopmupoBsanue mo KOHueHTpaunn HECKOJIbKHX BemeCTB I_IJm
STOro- CJIyyasi HCIoJIb3yeM ofuiee . Bblpa)KeHHe lIJ‘IH KPaTHOCTH pa36aB-

.nemm .
Scr'_’Sp‘_
S A PN (21 1 e m ‘ -‘ (769)

Pacuernyio popMyay mosyuaem B BHAE
(nobm Qc'r)n,u ( SP.RP

T Mm he . Rer - -\ Modw A + 1 i SP Rp), _ (7.70).
a npu Sp=0 B Buje o - - -
o1
Mpnp = = (Boow Qerdpgg» - (7.71)
RCT ) ° .

Bennunnnl Rgy 1 SpRp He 3aBHCAT OT abCOMIOTHBHIX 3HAYEHHH KOH-
UeHTpalUuii H pacxoja 3arps3HAIOIHX BEIECTB B CTOYHBIX BOAAX.
Onn ompeneniAioTC OTHOCHTEJbHBIMH XapaKTEPHCTHKAMH COJEPXKaHHs
3aTrpA3HSIOLIHX BelIeCTB B CTOYHHIX BOAAX M (DOHOBHIMH THAPOXHMHYE-
CKHMH XapaKTepHCTHKaMH PeyHOro IOTOKa. '
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