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3AKOHOMEPHOCTH AHTPONOTEHHNX M3MEHEHHE CTOHA PEK
CPEIHEUR A3HH

M3 BCcex ACHSKTOH TpaHchopMalMd [RYHOI'O CTOKA B Npeiesax
30HH MOTpEONEHUS B [aHHOW CTaThe DACCMATDHMBAKTCH AHTDOICISHHNE
UBMEHEHUS ET'0 EQ BPEeMEeHM U TI0 TEDPUTODHH,
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B CBA3H C 2ajadedl McchnelCRaHMA B KayecTBe OCHOBRODTD METSHA
OIEHKM AHTDOMOISHHHA WM3MEHEHHI CTOKA TNPUHHAT METON, CCHCBEAHHEBA
Ha aHaJHM3e CTOKOBHX DANCS B CTBOpAxX, 3aMHKAKWMX TLpDUTORME, HA
KOTOpPO¥ OCYMeCTBJAANTCA Z0IHNE Meauopaumy [1].

CymMMmapHsit afdexT BozAedcTSHS aHTpCNereHzEEXY  GaxTopo3 Ha
GTOK OLEHMBAeTCs 3ITHM MeToaoM JuOC 38 KOHKpPeTERH cezoH (rol), «
NOCAe OYOUHM OcpelHeHHeM 34 pacyeTHeM nepdon (1adh. 1), o
HOCTH MEXIY BOCCTAHOBJASHHEMA ¥ HaO/WLeHHNMM SHaYeHHsMU CToxA
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B BHpaseHusxX (1)-(2) Ay - aHTDOLNOIEHHHE WZMEHeHds cToKa 24
PacyeTHni Mepuol B M3/C WK B NPOLHEHTAX OTHOCHTENSHO CTOKE 3
ACCIIelyeMOM CTBODE Ha MCXCLHOM YDOBHE! Vi, M Yoo - CTGK & HO-
CAELYeMOM CTBOPEe Ha [BYX YDOBHSX BOJOXOASACTEEHHOI'O CTDOUTEJL-
CTBa, TOJYYeHHBH [0 CBS3X € UPUTCKOM K2 20HH GODMUDOESIHA
Y9= T(¥a): Yeocer- CTOK, BOCCTAHOBASHHER [0 YDABHEHMD Vo= [/Ve)
Al "yCJNOBHO-8CTECTBEHHOID" MEPUOLA, VYgaxr ~ CTOK, DAKTHUECK:
S4DErMCTPUPOBaHHNE 8 UCCNENYeMOM CTBOpe, V., - UPATOX #3  30:H
Bopmitporanus.

BHIOOp "YC/IOBHO-SCTECTEEHHOrD" [EDHOJa OCHOBAH HA AHAMES
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A037HCTREHHON AedTeNBHOCTH B Oaccedue perH (11,
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Tatmua |

CpenHHe 3a pacyeTHHH NepHoj
aHTPOMOr'eHHNEe M3MEHEeHHs cTOKa pek Chpaapbd W AMynapbu
B ¥ OTHOCHTEJIbHO MPHHATOI'O WCXOJHOrO YPOBHSA

Ay B CpelHeM 3a rnepuold

Pera. CTBOD I II IIT
Y-X | XI-IY| Y-X A=1¥] Y=X ] XI=1¥

CEIpAapbA:
K. Hagb -11 -4 -24 -14 -43 =23
I". Bexabarn - 8 G ~25 6 -36 13
Kui. KoxkfByhak =13 12 -40 7 -5 22
X. -1, cT. ToMmedbaphk -16 - -43 . -31 .
. KasaJiuHcK - 9 - =50 = -83 -
AMYLADbA!
I'. KepKky BhHWle BoAC3a-
gopa 2 HapﬂH?MCKﬁﬂ f
KapUyHCcKKY KaMant 0 0 =R 1 - 1 0
r. HKepku - 8 =11 =11 -26 =17 -28
Ky, CaMmaHoan -13 -25 =11 =70 -394 -74

Npumevgadpywasda 1. I, II, III - srand BOAOXOSARCTBEH-
HOTO CTDOMTENBECTBA, CTIHYanUMecsi Mo CTENeH)M SHTPONOIEeHHOR Ha-
rgyaxﬂ H& DeuvHO# CTOK; cOoOTBeTCTBYWOT: B 0OaccedHe CHplaphu
1939740~ 1957/58, 1958/59-1974/75 u 1970/71-1981/82 rojh; =
baccefiHe AMY18DbHA 1955/56—-1966/67, 1967/68-1976/77 M
1970/71-1975/80 rome. 2. [IpOYEDKM O3HAYaNT OTCYTCTBUE ASHHEIX.

——

KOpeHHBe M3MeHeHUA B BOLOXO3RACTBEHHOM CTDOHTEALCTEBE [IDO-
3o B Oaccedne CHplapbu Ha rpadu 30-x u 40-x ronoB XX Bexa,
a B OaccellHe AMygapbu - B cepeluMHe 50-X. B CBS3d ¢ 3THM KOHEL
"YCROBHG -£CTecTBEHHOTO" [epHola B [EepBOM JacceliHe NpUYypoueH i
1939 romy. B0 BTOpOM - K 1955 romy. a Ha4ano coBMajaeT ¢ yoTa-
HOBJIRHMEM PeryJdpHEX TMAPOMEeTDPUYECKHX patoT B UaccedHaxX pek.

Tocienayewid nepuol MHTESHCHUBHOI'O BOAOXO3ANCTBEHHOI'D CTLOM-
TeJIbCTBA DA30UT Ha aTamk (Tadna. 2), oT/HMvamyMecsd 1Mo STeOeHW aH-
TPOMOreHHOA HArpyskM Ha pPevHOd CTOK, UHIEKCOM KOTOPOH CayMuT
KOIQQULUMERT M3bATHS CTOKa (1] (Talba. 3).
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AHTDOMOTEHHNE W3MEHEHHA PeYHOr0 CTOKA HA DABHEX
YPOBHEX BOAOXO3RACTBEHHOrO CTPOMTENbLCTBA W B TOM
pas/M4HOR BOHOCTH (IO MPHTOKY W3 30HW QOpPMHPOBaHMA), %

JTAIE
BOIOKC-

M1e4eHHOCTH
I

op,

MpUTOKA
A

IANUCT-
Pexa, cTBOp BEHHOTD Mal - CKTAOPbL Hoa0pb-aipesb
CTpOW- : pe
TenbeTRa| 10 50 a5 D |50 185

CHpIADEA: HMUWI. L —~ ~13 -3 s -5 -21
Hpﬁagh IT -1z = ~52 =16 = =41
III -29 2y -51 -2h ~25 =24
r. beradbar I =7 -8 -1 11 g i
il e 2T -4z T 3} 5
III ~-28 24 -12 E -1% L
Kun. KoKSyaax 1 =40 -13 —26 10 12 *?
IT ~32 -4{ ~73 L5 3 -
I1l -45 =50 —Bb 15 - 16 3]
e—=n, cT. Ta= ik -8 =16 =41 - 5 i
MEHBAPHK it =32 -43 -7 0 - -15
2 42 -46 T8 -44 80 -130
. KasaiuHck ! B -4 -36 x - :
i 23 5g -394 = =y -4
IT1 -36 = 400 - - =
AMyZapes: Hepxu _ | " .
(Bhlle 30f03abopa il -3 ! 5 =2 0 2
B KapakyMCKHA X L] —6 -4 o = F i 4
HapHcxHnR xadam) 111 -4 -2 d - 2 § i
. Kepku I -8 = -8 2 el G
I3 =Ly ] -15 23 =k AL
i 1 ~16 ~-16 “1F g1l 23 27

TECHUHA ToavyH I1 -18 =18 =22 G

BICE -25 -26 -29 r 2
Kiua. CamaHba = = 8 1 =8 =l =88 AE8d
IT —2e bt -57 - - =

I11 -30 ~4 () -76 =
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Axanu3 aHTPOMOPEHHBX HW3MEHEHWW CTOKA peK facceidHa Apanb-
CKOI'0 MOpS NO3BOJNMJ YCTAHOBUTL HexoTopwe ofume I8 DeruoHa 3a-
KCHOMEDHOCTH M OCOOBHHOCTH [IpOAIBJIEHMST 3TOrO [Ipolecca B PalHbX
NPUPOIHO-X03ANCTBEHHBX 30HAX.

B nmpejesax BCero peryoHa yOwHJIb CTOKA BC BpEMeHHM U 10 [JiuHe
NOTOKA onpefie/idercd COOTHOWEHEUEM 3ATPAT CTOKa HA TEPPHUTODUHM Mp-
PHralldOHHHX paWOHOB M BJIMAHKMA (8KTOPOB. KOMISHCHPYRIMX 3TH 3a-
TpaTH. COOTHOWEHHEe 3TO MEeHfAeTCH BO BpeMeHM ¥ [0 TeppUTCpHM, U B
CBS3M C 3THUM MOXHMO BHIENWTb HECKOABKG CTAIWA U3MEHSHHA CTOKZ,
pasMyapuxcs No cTelleHd BJMAHMA HA Hel'0  SHTPOMNOrEHHHX Harpy-
30K.
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Tabnuua 3

Koad@uuneHTH H3BATHA cTOKAa B OaccedHax ChpaapbH
H AMymapesH B cpefHeM 3a pac4eTHbie MepHOIb

Hos0pUUMEeHT M3bATHA CTOKA 3a [epuol

Pexa, CTBOp * Lk II1

Y-X | XI-IY| Y-X AI-IY| Y~X XI-1Y

Capiapsa:

0 CTBOpAa KM,

Kanb 0.40 0,43 0,62 0,76 0.80 1, 06

. bBexaban 0,49 0,49 0, 70 0,73 0, 86 0, 95

K. Kokbvaak 0,62 0,46 0.8l 0,75 1.14 , 05

R.-H. CT.ToOMeHbapHKk 0,64 0,46 0,98 0.76 1.27 1,08

. HazanuHcK 3,712 0,52 1. 16 0, 81 b, 42 1,14
AMyJapbs:

40 CcTBOpa . HepkH

BHlle BOAo3atopa B

HapakymMckuia ¥  Hap-

UMHCKUA XKaHanH 0, 18 J, 18 Q21 0,18 0,23 0. 18

r'. Kepku 0,21 0, 30 0.35 0,44 0,41 0, 48

Kuwa. Camasba 0.42 0,54 0,68 0,87 0.82 0.99

MpuMme yaH e . = - CBEICHUA O KO3DIULHMEHTAX Haba-
THA CTCKa C 1950 rega.




lepraf, davyanbHas cTagus (1), XapaKTepU3YeTCA TeM, 4To
yBeJIMYEHHEe 3aTpaT CTOKa, CBA33HHOE C DacWMpeHMeM OpoUdeMbX IJIo-
pafeR, KOMIIEHCUPYETCS CHUMEHMEM HENPOU3BOIOMTEJbLHEX [OTepk CTOKA
ga HcrnapeHue. B peayJeTaTe CTOK PEKH B CTBOPE, 3aMHKaBUEM 30HY
ero nNoTpeOJeHUsd, NPAKTUYECKM He MeHdeTcd., XoTd M HalmoJaeTcs
TEeHIEHIME K CHUXEHHI CTOKA B MHODOBOIHHE [OIOB W YBEJUYEHUD eI
B MaJiOBOJHHE (Taba. 1, AMynaped - . Kepku Bblile BOZO3adcpa B
KapakyMCEHA ¥ HAaDUMHCKMPR HAHAJH) .

B ctragui (II) aHTpONOreHHHE HAIDY3SKHM HA pEevHOR CTOK yBeJH-
YUBAKWTCH, HO BJMAHME KOMIIEHCELMOHHBEX DAKTODOB BCE €lle BEAWKD.
Ha 3TOM 3Tane 'OLOBOf CTOK B CTBODAX, 2aMHKaRUWX 00J3CTH ero
MCIOJIb20BAHUA, [OPaKTHYECKH HE MEeHASTCH, OJHAKO, HalOnpijseTcs Cy-
MeCcTBEHHOE ero [epepacllpeleNielde B0 BpeMeHW W M0 LAuHe [0TOKA:
CTOK. 230DAHHHA #3 PeKd B BerleTaluup, BO3BpaljaeTcd HHEe [0 Tede-
Hi0 B HEeBeeTAUMOHHHM TepHod (Tabn. '-2, CHpaaped - I. Bexadal.
MepBHA 3Tal BCLOXOSARCTBEHHOI'O CTPOUTENBCTBA). Ha 3TOH cTalWy
yORJIE CTOKZ B HMMHEM TeYeHMM Dexy MeHbitie (Tadn. 1), 4€eM B BEDX-
HEM. 110 TOH NpHYKHE, YTO YBeJu4YeHHe BONC3a00pa Ha BHilenewalMx
YyYACTKAX DEKM KOMIEHCHPYETCH YMeHblieHMeM eCcTecTBeHHBX NOTePb C
[IoWaied pazjuBOB B MOAMAX HUKHErD TeYeHWd.

B cramuy (III) &aHTponoreHHHe HATPY3KM HA CTOK BO3PAcCTawT
elle fonee cylecTBeHHO. HoOMIIEHCALMOKELHE BO3SMOKHCCTM 0accedHa B
3TOT [1epyOl yHe B 3Ha4YUTeNsHOH Mepe WcYeplialk, W 3aTpaTH CTOKA
NpeBHWanT [MoCTYIIEHME BO3RDATHHX BCI 2 pycha pek. B pesyibTarte
HabapnaeTcd yMeHbWleHWe KaK BEreTalUMOHHOI'C, Tak M HEeBereTallMOH-
HOTO CTOKA B CTBOPAX., ZaMPKaluMxX  oGJAaCT: ero UCHONb30BaHHs
(TaGy. 1-2). BMecTe ¢ TeM OepepacipelelieHie CTOKE BO BpeEMeHK H
N0 IoJMHe “MeeT MeCcTO i Ha 3ITOM aTale.

MDOACARUTENBHOCTE HAKAODO U3 [MepevyUCASHHBX 3TANOE olpele-
J9eTCs UHTSHCUBHOCTHI HAPACTAHWUA AHTPOMOTEHHEX HATPY3CK B KOM-
IEHCAIMOKHEIME BO3MOXHOCTAMM Gacceiila Wi 4acTu ero.

PAazEuTHE OpOUEHHR B Beprnx YacTaX 0accedHOB pek, Iie
KOMITEHCALMOKEKEEE BO3MOXHOCTM, KAk NPABHJC, BeJMKM, HOATCE BPEMA
MOXET [NpOMCXOIUTE 0e3 YyMeHBleHWd CTOKa B 3aMuKanlieM CTBOpe
. 2],

YBRJHYERHe M3BATHUR CTOKA B CpelHeM TeyveHWH pPexy. CBA3aHHOE
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jaTpaTtamit Ha ZanoJHeHWe eMKOCTH MO4YBOCPYHTOB B YCJIOBMAX [LI0-
¥OR eCTeCTSEHHCH IDSHUDOBAHHOCTH NDHBOIMT K CYWECTBEHHOM yOHJH
CTOKA © 3aMHKAXIEM CTBOPE YXe B CAMOM HaYaJe OCBOeHWS TEDDUTO-
pui (1, 2]1.

. Hakopel., YBeRMYEHHS 3aTPaT CTCKA Ha pacuMpesyue cpouae-
MEX TIIOmaAcd B HUEHEM TE4YSHMH PeK TakXe HeKCTopoe BpEeMsi MOXeT
KOMITEHCHUPOBATECA YMeHBWRHMEM ©CTeCTBEeHHHX TCTepbk B MOAME.

[lpy COBPEMEHHBIX AHTPONOTEHHEX HArpy3kax Ha pevyHo# CToK
(Tabr. 3) nepeas CcTalud BlaUMONEHCTBHSA 24TpaT U KOMIEHCAilHOHHEHX
PAKTOPOB cTOKA HalnoiaeTcs Jilbh B BepXHel 4acTi facceiiHa AMYy-
IpbY, 3aMuEKaeMOf CTBOpoM . KepkM smie ropozaftopa B KapwaHeox!M
A HApakyMCKMR KaHamu.

BMecTe ¢ TeM, QTaeJibHHe 4YacTH 3TCH TEeppPUTOPUM, CIEe AaHTPO
ICTeHHNEe HATDPYaKW BesuKH (faccefib CypXahpapbi, llepaGagzapeu ¥
“acTRMH0 KadupHUrasa), HaxXoAsTes yXe B TpeThel CcTaluu.

BoJibpast 4AcT: faccefiHa ApanbCKor'o MepA M, ocolesHo Gaccef-
¥3 CHpIapbi, HAXCAWTCA B TpeTbel CTandu AHTPOMOrerHOrc Boziaefic-
TEMH Ha peuvHOW CTOK, XOorja KOoMIIeHcAUMOHHHE BO3MOKHOCTH GaccenHa
PAKTHYECKH MCYEpaHs ¢ pocT BOAOMOTPESJIeHUS CONpOBOXA2ETCH
VMEeHEIEHHeM DEYHOr0 CTOKA BO BpEMeEN W [0 [JMHe TIOTOKA.

JTa obuas Ans peruoHa 32KOHOMEPHOCTH BHDAXAETCA YPDaBHEHUS-
M PerpeccHy, KOTophe 8 HaOJWIeHHOM HHTepBaJe KosddHUUKHeHTOR
HILATUA CTOKA NMMHEWHH, T . Ay = -A + B, rie Ay- yOHJNb CTOKA, B
OPOLIEHTAX OTHOCHT2AbHO MNPHHATOIO ACXCIHOTO ypoBHA, A - [apa-
METD, ONpelfenspuMit MHTEHCUBHOCTL MNpUPoCTa YOBIHM CTOKA B DA3HLX
TPUPOIHNX 20HAX, a B - [epBoHAYANILHHEA YpOBeHb HCKAMEeHMS CTOKA.
T0 eCTb erc AHTPOHOreHHHe HW3MEHeHMA B "YCJOBHO-eCTecTBeHHOM"
[IEDMONE TI0 CPABHEEWD C 2CTeCTBEHHBIM.

[iapameTp B BespacTaeT 10 NIMHE TOTOKA M0 Mepe YBEIMUeHU:
CTETEHH U3BATUA CTOKA. [IOCKOMbKY AHTDOMOreHHHE HATDY3KM Ha Npi-
HATCM YCJIOBHOM yposHe B OaccefiHe CHpZapby O BuEe, 4eM B Hac-
cedHe AMynapey (Tata. 3), TO W BeJIMYMHE NEePBOHAYANbHOIG MCKAKEe-
HUA CToka B B nepsom OaccedHe OOfbile, YeM BO BTOpOM (Tabm. 4).

HOdDOUUAEHT A  KOJMYECTBEHHO BHDAXaeT BHABJSHHYW paHee 3a-
KOHOMEDHOCTE: B fnpciecce BOOHRX MeJJHoDALU# DJHOBDEMEHED

¢ nepedpockaMd  cTOKA Ha SoiblMe paccTOAHMA OT PeKd, & Takke c
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YORIMBIO CTOK2 [OPOMCXOINT EEpEpHCHﬁEﬂEﬂEHKE ero BO BDEMEHM W TIO
AJUHE [OTOKa. 34 ¢HeT 3TCr0 HMHTEeHCUBHOCTE VORI CTOXKa yMeHblia-
eTCA [0 AJIMHe NOTOKE ¥ B HeBereTAUWOHHBH [ORpHOL {(NDU pABHHX A)
[0 CPABHEHUL ¢ BereTalHCHHEMH.

B CHJY MEHBWEDTC BIUAHUA KOMISHCHRYWOUMX QAKTODOB (DDexle
BCEI'0 CTOKA BOZRPATHHX BGO B pyCl0 DEKU) CTOK AMYyIaDbH yMeHbllila-
eTCsi [0 MEepe V3bATHA CToka 0oNee MHTEHCHMEHO , 4eM B GaccelHe
CHppapey (Tada. 4).

Tatnuua 4

lapaMeTpsi ypaBHeHW# perpeccud Ay = f(A)

? Mal - OKTASEE HOAORL - alipedb
|
|

Peka, CTBOD
A 3. I A B I

CHpOapbs:

KA. Haas - 98 81,7 -0.88 - 32 5.2 0.8

I'. bexalan ~ 93 0 s =BE = 825 Bl =085

Kuwn, Koroynak - 80 34,8 =0.9F =586 J0,.2 =0 9%

I'. HaoanuHck - 108 68, 2 -1,8% -1608 55,0 -0,83
AMyDapbA:

. Hepru - 78 11,1 -{J, 294 =108 256 U, 89
Tecy. THAMYKH | ig 2 -0,84 - 70 18, 1 -0, 82
Kumn. CaMmaséal -118 38,6 0. 96 =158 76,6 -0, 58

MpuMedasEd 2 - KODMIKSHT KOPPeNRlMH B YDaEHe-
HMY Ay = -4 + B
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