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TPAHCOOPMALUA T'NAPOJIOTHUYECKHUX ITAPAMETPOB I1O/]
BO3JIEMCTBUEM KPYITHOMACIHITABHBIX U3BIATHIA CTOKA

B. 1. Kpacos

Bopouesicckuii 2ocydapcmeennutii ynugepcumem, Poccust

HccnenyroTcss HEOCTATOYHO U3yUYEHHBIE ACTIEKThl U3MEHEHU THAPOIOTHYECKUX ITapaMeTpoB IpHU aH-
TPOTIOTEHHOM BO3JIEIICTBUHU Ha CTOK peK. B kauecTBe Moieny HCIONb3YIOTCA ATUTEIbHBIE TOCTIeJ0BATEb-
HOCTH TOZI0BOT'0 CTOKA, ITOJTy4EeHHBIE HA OCHOBE Tpexmnapamerpuueckoro pacnpenencaus C.H. Kpunxoro u
M.®. Menxkens. PaccMaTpuBaeTcs BIUsIHUE HHTEPBaIa «HYJIEBOI0» CTOKA, 00pa3yIOIIETocs PU y4eTe U3bsi-
TUS HA KPUBBIX paclpenesieHus BepoaTHOCTe!. [[atoTcst KonnuecTBEHHbIE OLIEHKH aHTPOIIOTEHHBIX U3Me-

HEHHH mapaMeTpoB CTOKA.

Knwueevie cnosa: TUAPOJIOTrMYCCKHUE MMapaMETPhbl, UBBATHUE CTOKA, TpaHC(l)OpMaHI/IH.

The article deals with the aspects of hydrological characteristics resulting from anthropological impact
on the rivers run-off. The model is long sequences of the annual run-off, which were identified on the basis
of three-parametric distribution of S.N. Kritskiy and M.F. Menkel. The article considers the influence of the
interval of the «zero» run-off, resulting from withdrawing probabilities distribution on the curve. The arti-
cle also provides quantity estimation of anthropological changes of the run-off characteristics.

Key words: hydrological parameters, withdrawal of run-off, transformation.

Tema, BeIHECEHHAS B 3ar0OJIOBOK CTaThH, OTHOCHT-
Csl K YMCITY HEIOCTAaTOYHO M3YYEHHBIX aCIEeKTOB HC-
CJIEIOBaHMH, CBI3aHHBIX C OLIEHKOW BIUSHUSA aHTPO-
noreHHoro (hakTopa Ha MOBEPXHOCTHBIC BOTHBIE pe-
cypcebl. 3bsiTHE BOABI U3 PEK JJISI XO3AMCTBEHHBIX
1enei, 0COOCHHO B paiioHaX TPaJAUIIMOHHOIO OpPOIIIe-
HUS, JOCTUTAET BEChMa 3HAUYNTEIbHBIX pa3MepoB. Xa-
paKTEpHBIA TPUMEP — KpyITHENIIINE CPETHEa3naTCKue
pexu Amynapss u Ceipnapses. Ilo nanasim A E. Aca-
puna [1, 3] 3aTpaThl cTOKa B MX OacceifHax B MepHOL
1971-85 rr. mocturu 6omee 80 MPOIIEHTOB €CTECTBEH-
HBIX BOIHBIX pecypcoB. B Hexoropsie rogsl Chipaa-
pBsi BOOOIIIE HE TIOHOCHIIA CBOU BOJIBI 10 ApajbCKOro
mopst.

C 3anaueil OIIeHKH N3MEHEHUS THAPOJIOTHUECKUX
rapamMeTpoB IIPAKTHUKA MPOEKTHPOBAHNUS CTAJIKUBAET-
Csl IPH yCTAHOBJIEHMHM PACIOaraéMbIX BOTHBIX pe-
CYpCOB B IEPCIEKTHBE, OTPAaHUYCHHOMN OMpeneieH-
HBIM YpOBHEM pa3BUTHUS dKOHOMHKH, a TaKXkKe MpU
pa3paboTKe MpaBmII yIPABICHUS PEKUMOM CYIIECTBY-
FOILIX BOAOXO3SMCTBEHHBIX CHCTEM.

© Kpacos B.J., 2008

! Crares B.Jl. Kpacosa nmoaroroenena B 80-x rogax mpo-
LUIOro CTOJIETHA, IO TEXHUYCCKHUM NMPUYUHAM HE 6BIJ'[a Ol'ly6J'IPI—
KOBaHa. ABTOp BHEC M3MCHCHHUA C YYETOM HOBOI'O Marepuaiia u
MpeacTaBui ee B xypHai 20 ner ciycrts (1. peaaKTop).
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1. O01mue moI0KeHus

IIycte mMeercst HeHapyLIEHHBIH XO3SIICTBEHHOU
JeATENTLHOCTBIO YeNIOBEKa XPOHOIOTHUECKUH Psijl Be-
JIMYUH TOIOBOTO CTOKA B BUJE MOLYJIbHBIX KO3 du-

Q,

uuenToB k (k; = 6 e Q, — CpenHeronoBoi pacxon

BOZBI, Q — cpenHee 3HaYEHHE Psi/ia) MPOJOJIKUTENb-
HOCTBIO N JetT (i=1, 2,..., n), OTpakaroIuii CTaIno-
HapHbIC YCIIOBUS (POPMHUPOBAHMS CTOKA, C IMapaMeT-

pamu: cpennee k, cranmapT o, KO3 QPHUIMEHTH Ba”
puamuu C u acummerpuu C. O603Ha4nM 4epes a . 1
a, (B JOMAX HOPMBI CTOKA) TEKyILIHE 3HAYECHUS U3bsT
THS Y €T0 CPEIHIO BEJIMYHMHY HA MPOTSDKSHUH PAa.
-7 = Tk
[lpumem a  =a, =const M OLEHUM HmapameTpsl k *,
0*, C*u C* n3MEHEHHBIX PAIOB, 00OPa30BAHHBIX
10 COOTHOIICHHIO (CUMBOJN «*» OTHOCHUTCS K H3Me-
HEHHOMY psIAy):
*= ) -
ki - ki A, (1)

[Tpu nosIBIEHMH B M3MEHEHHOM PSITy OTPHUIATENIb-
HBIX 3HaueHu# Oynem nonarars k *=0.

ITo cBoiicTBaM CTaTUCTHUYECKUX PSAJOB OLEHKHU
rmapaMeTpoB U3MEHEHHOT'0 CTOKa OyIyT paBHBI:

k*=k-a,

o*=0

2)
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C *:_L
Tk-a

Cs*zcs

2)

CoorHorueHus (2) «paboTaroT» TONBKO JI0 U3bs-
THH, PABHBIX MUHUMAJIbHOMY 3HaYEHHIO K . B MCXOJI-

HOW TOCIIeNoBaTeNnbHOCTH cToKa. Ecim a, >k ., TO

min ?
B M3MEHEHHOM pSAy (C y4eTOM OrpaHHYeHHUs MO OT-
pHUIaTebHBIM BETMYHHAM) MOSBIIAIOTCS HYJIEBBIE 3HA-
4eHus k* B quanasoHe BEPOSTHOCTEH NPEBBILIECHUS
(1-p,), TIe p, — JieBas rpaHMIla UHTEPBAJIA <HYJIEBO-
rO» CTOKa 1o BeposiTHOCTH. [lockonbKy B Teopernuec-
KHX paclpeeNeHusIX BepOsITHOCTH HIDKHHM Tpenen
CTOKa paBeH HYIIIO, TO HyJEBble 3HAYEHHS CTOKa, BO-
00111e TOBOPSI, TIOSIBIISIFOTCS MTPH JIF0O0M U3BSITHH, TIPE-
BBIIIAIOMIEM HYIb. OOIIHIA BHI KPUBBIX BEPOSTHOCTH
MPEBBIIIICHUST CTOKA JIJISl MOJOOHBIX CIIydaeB Tpel-
ctaBieH Ha puc. 1. Kak BUIHO U3 pucCyHKa, KpUBas
M3MEHEHHOI0 CTOKa MPEACTaBIsAeT co00il KpUBYIO
€CTECTBEHHOI'0 CTOKA MPH MEePEeHECEHNH Hauaga Kpu~
BOW BBEPX HA BEJIIMYMHY a, .

B cBs3u ¢ mosiBIIEHHEM HUHTCpBAaJla «HYJICBOTI'0»
ctoka (B mampHedimem MHC) cnemyeT mom4epkHyTh
ciemyromee. Bo-nepBpix, MocCnenoBareabHoOCTh K. *
paszOmBaeTcsi Ha JIB€ HEOIHOPOAHBIE YACTH, OOt
CTaHJapT KOTOPHIX B MPUHIIUIIE XapaKTepU3yeT 3Ty
MOCIEA0BATENLHOCTD JIUIIL GOpMabHO. Bo-BTOpHIX,
BBOOUTH HOBLIC, YCCUCHHBIC PACIIPCACICHNA BCPOAT-
HOCTEH 3/lech HET HEOOXOAUMOCTH — JUISL OIpeiese-
HHUS KBAHTHJIEH CTOKA B 30HE P <P MOXXHO HCIIONb30-
BaTh MCXOAHYIO KPUBYIO paclpeieneHus, Hayalo Ko-

[\Hx
H-.___H‘ D L_.-
|
|
|

{7 - ' \
3,=0.3 Y
01— | i
S |o_X clp
0.85 0.90 0.95 o 1o

W
abc — vcxonHas KpuBas
abc' — kpuBas npu uzbATun a, = 0,3

bc' — uHTEpBaN «HYIEBOTO CTOKa»

Puc. 1. KpuBast BepoITHOCTH NPEBBILLIEHNUS TOI0BOTO

croka (C =0,5, CS= 2C)
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TOpPOH IEPEHECEHO BBEPX HA BEIMUYUHY U3BATUSL.
B-Tpetbux, ¢aktuueckas cpemHsisi BeIHMYMHA CTOKA

Oy/ZleT TPEBBINIATh PasHOCTh (k —a, ) Ha BEIUYUHY

KOPPEKTUPYIOILIETr0 CIaraeMoro s, TO €CTh:
k*=k-a, +s 3)

B-uerBepThIX, 3HAHKE TAPAMETPOB O0BEAMHEHHON
(¢ UHC) mocnenoBaTeabHOCTH MOXKET OBITh IOJIE3HO
IIpr OCHKEC NU3MCHCHU A IMapaMETPOB PETYIUPOBAHUA
CTOKa.

Anammns ITOKa3bIBACT, YTO HAUMCHEC YYyBCTBUTCIIb-
HBI K pOCTYy U3bATHH, 1 cooTBeTcTBeHHO, MHC peku ¢
BBICOKOM MHOT'OJIETHEW €CTECTBEHHOW 3aperyaupo-
BaHHOCTBIO. Tak, ns pek ¢ C =0,10 maxe npu usbs-
TUH, paBHOM ITIOJIOBUHE HOPMBbI CTOKAa, BEPOATHOCTH
HNHC cocragnser Bcero 0,032. B 1o xe Bpems ais
PEK C BBICOKOH M3MeHUnBOCTRIO cToKa (C =1,0) yxe
npu u3baTuM a, =0,1 BEPOATHOCTEL HYJIEBOIO HHTEP™

Bana gocturaer 0,096 u WHTEHCHBHO BO3pacTaeT ¢
YBCIINYCHUCM HU3BATUSA.

2. OuneHKa U3MEeHEeHH il THAPOIOTrHYeCKHX
napamMeTpoB

OOue M3MeHeHHs TapaMeTpoB CTOKA MOJ BO3-
Z[eﬁCTBHeM HU3BATHA BOABI CKJIAJABIBAIOTCA M3 ABYX
COCTABIIAIOMINX: BIMSHUEM CAMOTO H3bATHA a, U T10-

npaBku Ha nosBiieHne MHC, BBI3bIBAEMOTO M3BATH-
em. MccnenyeM BHadajie poiab CyMMapHOIO BO3JEH-
CTBHSI Ha3BaHHBIX (PakTopoB. [JIst 3TOH 1eNH UCTIONb-
3yeM CIEeOyIOIUi TOAX0, B pealin3aliid KOTOpOTro
W CIIONIb30BAHBI PE3YIBTAThI HCCIICIOBAHUIM, TPHBEICH-
HbIX B [2]. Ha ocHOBe pelieHust ypaBHEHHS Tpexma-
pameTrpudeckoro ramma-pacupenencaus C.H. Kpuir-
koro 1 M.®. Menkenst chopMHpPyeM MOCIICAOBATEb-
HOCTH MOIIIbHBIX K03} uLrenToB cToka k. 60mbmoi
MPONOIDKUTENBHOCTH N JUTS Pa3iuyHOTO COYCTaHHUS
HCXOJIHBIX MapaMeTpoB. 3aTeM 3aJlaIuMCsl Tuara3o-
HOM M3BATHH a, U C MCIIONB30BaHUEM COOTHOLIEHH s (1)
HOJTYy4UM TPaHC(HOPMHUPOBAHHEIE PAMIbI BETHYUH K*.
Jlanee ycTaHOBUM MapaMeTpbl CTOKA IOCIEA0BATENb-
HocTel K *: E*, o*,C*nm CS*.

OCHOBHBIE TTONIOKEHHSI PACYCTHO-METOANYCCKUX
MOCTPOCHHUH MPUHATHI clienyromumMu: 1) kodhdunu-
ent acummerpun C =2 C ; 2) kod(ppuiment Bapranuu
C, B unrepsane 0,2+ 1,0 ¢ warom 0,1; 3) 3navyenus
BEPOSTHOCTEH MPEBBIIICHUST P MOAYIBHBIX KO3 du-
uuentoB B auamnazone or 0,0001 go 1,0 ¢ marom
0,0001 (Takum 0Opa30oM, KOTMYESCTBO WICHOB KasKIO0H
nocienoBarenbHOCTH coctaBmiio N=10000); 4) tou-
HOCTh MOJyYEeHUS MOAYIBHBIX KO3(p(UIMEeHTOB
€=0,001; 5) HeoOXOmMMMBI 00BEM IMOCIIEAOBATEIIb-
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Tabnuya

V3menenust mapamMeTpoB rOIOBOTO CTOKA MpH u3bATUsIX Bombl (C=2C , a,; = a, =const)

[Tapametpsl UsbsTua 2,
C, HM3MEHEHHOT'O
CcToKa 0 0,1 0,2 0,3 0,4 0,5

K* 1,000 0,900 0,800 0,700 0,600 0,500
02 o* 0,200 0,200 0,200 0,200 0,200 0,200
’ C.* 0,200 0,222 0,250 0,285 0,333 0,399
C* 0,384 0,387 0,389 0,392 0,393 0,398
Kk * 1,000 0,900 0,801 0,703 0,608 0,519
0.5 g* 0,499 0,499 0,499 0,496 0,489 0,476
’ C,* 0,499 0,555 0,623 0,706 0,804 0,917
Cs* 0,987 0,987 0,995 1,028 1,099 1,213
k* 1,000 0,905 0,819 0,741 0,670 0,606
10 o* 0,997 0,993 0,981 0,963 0,942 0,917
’ C,* 0,998 1,097 1,198 1,301 1,405 1,512
Cs* 1,964 1,990 2,054 2,143 2,251 2,375

HOCTH OIPENETUIICS HAa OCHOBE M3yUCHUS BIUSHUS
miara 1mo BeposiTHOCTH MPEBBIINICHHUS U € Ha CXOIU-
MOCTb IpOLecCa M KOHEYHBIE MapaMeTpPhl MOCIEN0-
BaTCILHOCTEN; 6) BeIMUMHA M3bIATUS 3aJaBajiach B
npegenax ot 0 o 0,5 ¢ marom 0,1.

Hexoropsie pe3ynbTaTbl MCCIENOBAHUS, MPOBE-
JICHHOTO TI0 OMMCAaHHOMY BBIIIC alTOPUTMY, ITPUBE-
JIEHBI B TaOJIHIIE.

IIpex e Bcero, OTMETUM JAOCTATOYHO Y/IOBJIETBO-
pUTEIBHOE COOTBETCTBUE MAPAMETPOB MOMYUEHHBIX
MOCJIENOBATEILHOCTEH UCXOMHBIM 3HAYCHUSAM (TIpHU

a,=0). 3aTemM — 000011I€HNE 10 XapaKTepHUCTUKAM H3-

MEHEHHOro croka. OCHOBHOM BBIBOI — TpaHC(hopMa-
LIMs TTapaMETPOB CTOKA IO BJIMSHUEM H3BATHS J0-
BOJILHO CYIIIECTBEHHASL. DTO 0COOCHHO Kacaercs Cpei-
Hero u ko3d¢uineHTa Bapuanun. B paccMoTpeHHOM

Juanasone ciydaeB (0<a, <0,5) BenuuuHa cpenHe-

IO JUISl M3MEHEHHOTO cToKa ( K *) HaxouTes B npene-
nax: 1 C =0,2 — or 10 m0 50 %, mna C =1,0 — 01 9,5
110 39,4 % cpenHero 3HaYCHHSI «€CTECTBEHHOT0» CTOKA.

CraHgapt B OOJBIIMHCTBE CIIy4acB MEHSETCS
MaJio; €ro CYIIECTBEHHBIC M3MEHEHHUS CBS3aHBI CO
3HAYMTENBHBIM POCTOM H3bATHA B 30HE BbICOKUX C. .
Tak, no C =0,4 (BKIIOYUTENBHO) €r0 H3MEHEHUSA HE
npesbimarot 3 %, a npu C =1,0 cocrasnsor ot 0,5 10
8,1 % oT NCXOMHBIX 3HAYEHHU.

Kosdduuuent papuanuu C ¢ pocTOM H3bATHUS
YBEIIMYUBACTCS, MIPUYEM 10 Mepe Iepexona K Oonee
BbICOKMM C_HMHTEpBal €ro KoneOaHus NpH IPOYUX
PaBHBIX YCIIOBHSX HECKONIBKO CyskuBaercs: s C =0,2
on cocrasnsger (1,11+2,0) C, a gna C=1,0
(1,10+1,52) C..
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XapakrepHo, uto usMenenus C * no mepe pocra
U3BATHS OOHAPYKUBAET YCTOMYMBOCTh B IIUPOKOM
nuanasone C u a, . OTo M03BONAET OLeHUTH pocT C *
(no cpasuenuto ¢ C ) mpu Haubonee peanbHbIX Be-
JTyynax usbatus. K npumepy, ysenuuenne C * npu

usbatun a,=0,1 cocrasur 10+ 11%, npu a =0,2

20+25%, npu a,=0,3 30+ 42 % (Oonpluas BeTHYH-
na coorerctByeT C =0,2, menpimas C =1,0).
Kosdpuuuent acummerpun C * ¢ Bozpacranuem
W3bSITHS OBBIIIACTCS, HO €0 M3MEHEHHS OTHOCUTEITh-
HO MCXOIHBIX BEJIMYMH B IIEJIOM MEHEE CYIICCTBEH-
HBI, YeM JJIs CpeaHero U ko3 GuireHTa Baprualuy —
naxe i usbatuid a, =0,5u C =0,8 + 1,0 onm He mpe-
BoImaroT 25 %. Ipu C =0,2 B tnana3one pacCMOTPEH-
HBIX a, u3MeHeHusa C * HaxomATcs B mpemenax

1,3+4,1%, a npu C =1,0 xonebmores or 1,3 10
20,9 %. XapakrepHoii ocobeHHOCTBIO C* sBISETCS
OTHOCHUTEIBbHOE MOCTOSHCTBO €r0 M3MEHEeHHH (He-
OOMBIINX TI0 BETHYMHE) IPUMEHUTENBHO K PUKCHUPO-

BaHHBIM U3BATHSAM, He mpeBbimaomuM a,=0,2, BO

Beeili oonactu 3ananus C . Tak, npu a, =0,1 pasHocTs

C.*n C_ xonebnercs ot Hyns 1o 1,3%, a npu a,=0,2
ot 0,1 0 4,6 %.

C *

CoorHomenue n* = npu (PUKCUPOBAH-

C,*
HoM C ¢ pOCTOM H3BATUA MMEIOT TEHJIEHLUIO K I10-
HUKCHHIO, TIPUYEM HanOoJiee OTYCTIINBO OHA MPOSIB-
aserca ansg muskux C . Tak, mia C =0,2 n* manaer
moyTtH B 2 pasa, ¢ 1,92 no 1,0 (Gonpiuas BenuunHa
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Puc. 2. BnusiHue MHTEpBaia «HYJIEBOIO» CTOKA HA HOPMY

CTOKA. 3aBHCHMOCTb SE =f(C,.,a,)

a)C,=03 1) C=07
6)C,=04 ¢C,=08
8)C,=05 %) C=09
nC=0,6  3)C=10

ornocutcsa k a, =0, menpmee k a,=0,5). IIpu C =1,0
N* CHW)KaeTcs Ha YeTBEPTh, M3MEHSICh oT 1,97 1o
1,57. Insa uzbsatusa a, <0,1 camxenue N* cocrasis-
et okoso 10 % Bo Bcem nuanasone C , a Uit U3bATUS
a,=0,213 +19% (mensbiuas Benmanna — wist C =1,0).

Takum 00pa3oM, TPy JOCTATOUHO IIMPOKON aMILIH-
Tye KoneOaHUH B LIEJIOM, THAPOJIOTHYECKHE MapamMer-

pel B 30He a, <0,1 u3menstorcs He 6onee, yem Ha 10 %.

3. OueHka BJIMSTHAS HHTEPBAJIA «HYJIEBOI0»
CTOKA

[Ipencrapnser UHTEPEC BHIUWICHEHUE U3 OOIIETO
HU3MEHEHUS THUAPOJIOTMYECKUX MTapaMETPOB MO BO3-
neiictBrueM u3batus nomu MHC. MaaukaTopom orry-
tumoro Biusaus MHC siBisiercst moBBIIEHUE Cpem”

Hero 3HadeHuss K* ceepx pasmoctu (k—a,) Han
YMEHBILIECHHUE CTaH1apTa U3MEHEHHOH IT0CIIEN0BATENb-
Hoctu. Ecniu npuHATS 3a Hawaso 3Toro npouecca (axrt

U3MEHEHHMS k * WIM O* B TPEThEM 3HAKE IIOCIIE 3a-
nsitoi, To Bnusiaune MHC Oyner nposiBisIThCs, Havu-

Has ¢ C =0,3 nusbarus a,=0,4; o C >0,7 ero Biu-

sHUE CKa3bIBAETCA yxKe Ipu usbatuu a, =0,1.
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Puc. 3. BnusHue nHTEepBaia «HYIEBOI0» CTOKA Ha

ko3 dunuent Bapuanuu. 3aBucumocts Y =£,(C_,a )

a)C,=0,3 m C,=0,7
6)C,=0,4 e) C,=0.8
8) C,=0,5 %) C =0,9
r) C,=0,6 3)C,=1,0

Beimie 06110 0oT™MeueHo, yto Bimsaue MTHC Ha Be-
JIMYMHY U3MEHEHHOTO CPEIHEr0 MOXKHO OLIEHUTH C

TTOMOIILIBIO BBEJICHHUS KOPPEKTUPYIOIIEro CIaraeMoro

s. I3MeHeHMe BEJTMYMHEI § B MMPOIEHTaX OT K B 1u-
anasone C =0,3+1,0 nna C =2C_ naercs Ha rpadu-

ke (puc. 2). I'paduk %=f(§”,CV) [OCTPOEH Ha
OCHOBC JaHHBIX, IMOJYYCHHBIX IO MJIUTCIHbHBIM I10C-

negoBarenbHOCTIM (N=10000). OT™METHM, YTO IS
C,<0,2 pmsanne MHC He npociexuBaeTcs BO BCEM
nuamnasoHe u3biATui. O0JacTh HECYIISCTBEHHOIO
(mo 1%) smustausa MHC nHa cpenHee 3Hau€HUE CTOKA

npocrtupaercs aanee 10 C <0,8 (usbsarus a, <0,2), n

no usbsatus a, <0,5 npu C <0,35. Hauseicmee 3na4e-

HHE %=10,6% npuxoaurcsa Ha Bapuant C =1,0,

a, =0,5.

[NosiBnenne MHC ymensbiaer xo3dduiieHT a-
puanuu. oo MHC B ero u3aMeHeHnn mpeaiaraeTcs
OLIEHMBATh 110 BBIPAKEHUIO:

C,, *=C,*

UJ:W’ “4)
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rae qu)* — KO3 UIIMEHT BapHallMK, ONPESACICHHBIN
o (opmyrne u3 cooTHOIIEHHH (2).

I'papuk usmenenus P =f (C, ,a ) npencrabieH
Ha puc. 3.

[To BennumHe Y 30HA OTCYTCTBHUSI WIH HEOOMb-

moro (10 1%) susaus MHC Ha xoaddurpeHT Bapu-
auuu MeHblne, yem 11 s. Ona poxomur g0 C =0,5 n
n3paATui a, <0,2. Jlnanazon usmenenus Y s
C =0,3 cocrasnser 0-3 %, msa C =0,5 yxe 0-16,2 %,
a s C =1,0 noxomut mo 10,8-48,5 % (uu3kue 3na-
YCHMsI XapaKTEPU3YIOT MaJlble M3bSATHS, BBICOKHE —
OOJNbBIINE U3BATHUSA).

Yro kacaercs C*, TO €ro U3MEHEHUs LETUKOM
o0ycoieHbl Hamuunem MHC.

B 3akitoueHre OTMETHM, YTO HONTYyYEHHBIC B Ha-
CTOsIILEH padoTe Pe3yabTaThl MOTYT OBITh MCIIONTB30-

Kpacos Bsauecnas [ImutpueBuy

KaH/W/IaT TEXHUYECKUX HayK, JOIEHT Kadeapsl mpupoo-
nonb3oBaHus Qaxynprera reorpaduu u reodKonoruu Bo-
PPOHEXCKOT0O TOCYIapCTBEHHOTO YHUBEpPCUTETA, T. BopoHex,
T. (4732)66-56-54, E-mail: root @ geogr.vsu.ru
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BaHBI IS OLEHKH M3MEHEHHS BOHOXO3SIMCTBEHHBIX
rapaMeTpOB M0 BO3ICHCTBUEM aHTPOIIOIEHHOr0 (hak-
TOpa MPYU MHOTOJIETHEM PETYAUPOBAHUH CTOKA.
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