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XAPAKTEPUCTUKHU I'OJOBOI'O U MAKCUMAJIBHOT'O CTOKA

PEKH HYPA

T'OJOBOH U MAKCHMAJIPHBIU CTOK, BOJOXPAHUIIULIA, KA-
HAJI IEPEEPOCKH CTOKA

Tlpusedenuvl pesyibmamsl pacuemos Xxapakmepucmux 20008020 U
MAKCUMATIbLHO20 CMOKA no Oaune pexu Hypa, 6 ycnosusx xo3sicmeeHHo-
20 UCNOJIL306AHUSL B0OObL 6 ee baccellle.

Boansiii pexxum pexn Hypa — BaxxHelelt BogHou aprepuu LleHTpaib-
Horo KaszaxcraHa, B COBPEMEHHBIX YCIOBHUIX MPETEPIICBACT 3HAUUTEIBHBIC U3-
MeHeHHUs. XO3sUCTBEHHAs NIEATEIbHOCTh YENIOBEKAa M KIMMAaTUYECKUE M3MEHE-
HUS BHOCAT CYIECTBEHHBIE KOPPEKTHBHI B CTOKOBBIE XaPaKTEPUCTHKHU U TUAPO-
JIOTUYECKUHA PEXUM PEKH B LEJIOM. 3a00phl BOABI HAa MPOMBIIUICHHBIE, CEIb-
CKOXO3SIMCTBEHHbIC 1 KOMMYHaJIbHBIC HYKJIbI, IOTEPU CTOKA, B CBS3H C CO3/a-
HUEM Ha peKax Huccieayemoro OacceitHa Oonee 20 BOJOXPaHWIIMI, a TaKXKe
skcruryaTarus kananoB Hypa-Ecwis u um. K.M. Catnaesa, MEHSIIOT €€ BOTHBIN
pexum. Karan M. K.M. CarmaeBa mepecekaeT peKy BBIIIE THIPOJIOTHIECKOTO
MocTa *k.-1. CT. banbikTel (puc. 1) U cOpackiBaeT B Hee 4acTh cTOKa. Poib BoMO-
XPaHWIHIL, PETYTHPYIOIIUX €CTECTBCHHBIN CTOK PEKU, B TIEPBYIO 04Yepelb, 00Y-
CJIOBJICHA JIEATEIHHOCTHIO TPEX Hambosee KPynHbIX u3 HUX — CaMapKaHACKOTO
(253,7 M. M%), blateimakckoro (190,0 mun. M) 1 Illepy6aii-Hypurckoro
(273,7 miH. M3), BBEJICHHBIX B AKCIUTyaTtanuio B 1941, 1982 u 1951 rr. cootBeT-
ctBeHHO. CamapkaHackoe U bIHTBIMakcKoe SIBISIFOTCSL BOJOXpPaHWUIUILIAMU Ce-
30HHOTO perynupoBanus, a [llepy6aii-Hypunckoe — muoronetsero [1, 2].

N3 70 myHKTOB HAOJIOACHMNA 3a XapaKTepHUCTUKAMHU CTOKa B OacceitHe
peKH, B Ka4eCTBE pacUeTHBIX BHIOPAHKI 4 TIOCTA C JITUTEIBLHBIMA PSIaMU CTOKO-
BBIX XxapakTepucTuk: c. Akmemut (1976..2012rr.), k.-A. cT. banbIkTel
(1934..2012rr.), c. P.Komxkapbaera (1933..2012rr.), c. lllemenkapa
(1951...2012 rr.). Ilpu 3TOM MPOMYCKH B HAOMIOACHHUSIX COCTaBISLIH 2...10 JeT.

“KasHY nwm. anp-Dapabdy, T. ArMaThl
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BoccraHoBieHne cpeHUX TOMOBBIX PACXOJOB BOJIBI BEITIOJIHEHO C ITOMOIIBIO
CBA3EH PacxX0J0B BOJBI 32 BEr€TAIMOHHBIN NMEpUO B paCUETHOM CTBOPE PEKH, U
TOJIOBBIM CTOKOM B ITyHKTax-aHajoraxX. I'paduku CBS3U CTPOWIIHCH C YYETOM
M3MEHSIONUXCS aHTPOIIOTCHHBIX HArpy30K, TO €CTh 3a MEPHOIBI C €CTECTBEH-
HBIM BOJIHBIM PEXUMOM, U MEPUOJIbI C OTMEUEHHON XO3IMCTBEHHON ESTENBHO-
CThIO Ha peke. JJI1 BOCCTaHOBIICHUS MPOIYCKOB B HAOIOJCHHUSX UCIOJIH30BaA-
JIMCh 3aBUCHUMOCTH ¢ Koddduuuentamu koppensiuu oonee 0,90 [3].
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Puc. 1. Cxema pacnonosicenuss nyHKmos 2uopoaocuteckux HabaooeHutl,
Kananos nepedpocku cmoka u 6000xpanuiuwy 8 bacceiine p. Hypa.

AHann3 WHTErPANTbHBIX KPUBBIX, IMOCTPOCHHBIX IO JAHHBIM 3HAYCHUI
TOJIOBOTO CTOKA B pacCMAaTPUBAEMBIX ITyHKTAX, M XOJa Pa3HOCTHOW HHTETPalb-
HOM KpUBOU CpeAHUX T'OJOBBIX PacXoJ0B BOJbI Yy c. [llemenkapa, mo3Boaui crie-
JIaTh CIICAYIOIIME BBIBOJBL. [ MIPONOTHYECKUH PEXKUM B BEPXOBBAX PEKU Y
c. llemenkapa He MOABEP)KEH 3aMETHOMY BIIMSIHUIO XO3SMCTBEHHOM JI€ATEIBHO-
CTH U, TI03TOMY, 3HAYCHHUSI CTOKOBBIX XapaKTEPUCTHK B MOCIEAYIONINX pacdyeTax
paccMaTpUBAITUCh, KaK €CTECTBEHHEIC. B 11e10M, B BOJHOM PEXUME PEKU HAOIIO-
JaeTcs YepeOBAHUE MHOTOBOJIHBIX M MaJOBOAHBIX MEPUOAOB OT 6 A0 22 JeT, ¢
0oJiee KOPOTKUMH TIObeMaMH U criaiami (2...4 roaa).

WHTerpanbHas KpuBasi CPETHAX TOMOBBIX PACXOI0B BOJBI B ITYHKTE XK.-I.
CT. banbIKTBI, B CpaBHEHWH C W3MCHEHMSMH BOJHOTO pEXHUMa PEKH §
c. lllemenkapa, moka3sIBaeT, 4YToO 3/1€Ch, HaUMHAg ¢ 1973 roga (BBOA B 3KCILTya-
Tanuio yyactka kanana um K.JM. CarnaeBa), rogoBoil cTok moBeicuiics Ha 76 %.
HopMma CpemHHX TOZOBBIX pPacxomoB Bombl coctaBmma 4,77 M/c, a mocie
1973 roma — 8,39 m’/c. 3a Te ke MepUOABI CPEAHHMII MHOTOJICTHHH eCTECTBEH-
HBII CTOK peku y c. lllenienkapa mpakTHYECKU HE U3MEHWIICS, COCTaBIISS COOT-
BETCTBEHHO 2,93 M/c 1 2,96 M™/c.

Kak BugHO M3 TaHHBIX, IPUBEACHHBIX HA PUC. 2, BEIMYNHBI MECSIIHOTO
CTOKa B CTBOPE XK.-Z. CT. baJbIKTBI 3HAYNTENIHPHO YBEITHYIINCH 32 pacCMaTpH-
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BaeMbI€ I'0J[bl, 0COOCHHO B JICTHE-OCEHHHI ITEPHO/, YTO CBA3aHO C IIePeOPOCKOM
yactu crtoka p. Eptuc B p. Hypy. CpaBHeHUEe pacyeTHBIX BEIWYMH YCIOBHO-
€CTECTBEHHOT0 CTOKA, BOCCTAHOBJICHHBIX IO TpaUKy CBSI3U CPEIHETOJIOBBIX
pacxooB BOIbI, HaOmomaBmmxcs 3a 1951...19721r. Ha moctax X.-II.
ct. banmeikTel u c. llemenkapa, ¢ paKTHUSCKUMU 3HAYCHHUSIMU, TIO3BOJISICT 3aMe-
TUTh, 9TO 10 1990 roma B cpemHEM YBEIMYCHHE TOJOBOTO CTOKA COCTaBIISIIO
5,52 M3/c, K Havany 2000-x rogos — 3,27 M3/c, ax 2012 romy — 1,22 M/c.
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Puc. 2. I'pagpux xonebaruii ocpeOHeHHbIX CPeOHeMeCIUHbIX PACX0008 800bl
p. Hypa — oc.-0. cm. Banvikmol 3a nepuood ecmecmeeHHo2o u
3ape2yIuposaHHo20 CMoKd.

Takxum o6pazoM, cOpockl Boab! B peky Hypa 3HaunTeThHO CHU3WIKCH 32
nocienuaue 10...15 net. Harmsamaoe npencraBieHne 00 M3MEHEHUSX B BOJHOM
pPEKUME PEKH B THAPOIOTUIECKOM CTBOPE XK.-II. CT. BalbIKTBI JaeT WHTETpab-

Hasl KpUBasi, MpUBEACHHAS Ha pHC. 3a.
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Puc. 3. Cosmewennvle cymmaprole unmezpanvhvle Kpusvle ecmecmeertulx (1),
ObImMogwIX (2), ycioeHo-ecmecmeeHHbx (3) cpedHe20008biX pacxo008 600bl NO
euoponocmam p. Hypa — oc.-0. cm. banvikmot (a), u c. P. Kowxapbaesa (6).
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VCIIOBHO-€CTECTBEHHBI CTOK PEKH PACCYMTAH C TIOMOIIBIO YPaBHEHHUS
PErpeccru CBSI3M CPEAHETOMOBBIX PACXO/I0B BOJBI B PACUCTHBIX MYHKTAX K.-II.
ct. bansiktel (y) u c. Hlemenkapa (x) — y =1,72x — 0,29, ¢ xosddunmentom

Koppesanud, paBHbM 0,97.

PacdeTHbIe XapaKTEpPUCTHKU TIApaMETPOB KPHUBBIX PACIIPEACIICHUS Psi-
JIOB TOJIOBOTO CTOKA M PacX00B BOJIbI Pa3IMYHON 00CCIICYCHHOCTH B BEPXOBb-
SIX PEKH MIPUBEICHBI B Ta0. 1.

Kak BWAHO, M3MEHYMBOCTH CTOKA 3a IEPHOJ DSKCIUTyaTally KaHaja
mMm. K.W. CarmraeBa, 10 CpaBHEHHMIO C ©CTECTBEHHBIMH M YCIIOBHO-
€CTECTBEHHBIMU €r0 3HaYeHUsIMH, 3aMeTHO cHu3unack ¢ 0,83 no 0,53. Ilpu Tom,
49TO COpPOCHI BOJBI B PEKy, KaK OTMEUCHO paHee, 3a MOCICIHUC IECATHICTHS
CHU3HWINCH B cpearem 1o 1,0 M/c.

HHTerpanbHbIe KPUBBIC CPETHETOOBBIX PACX0I0B BOIBI, TIOCTPOSHHBIC 110
JTAHHBIM HAOJFOJICHUI B IyHKTaX ¢. AkMemut U c. P. KomkapOaesa, He O3BOJSIOT
BeIsIBUTH BiMsiHUSL Camapkanzackoro, bluteimMakckoro u IllepyGaii-Hypunckoro
BOJIOXPAHWJIUII] HA TOJIOBOM CTOK pekn. OHaKo, mepedpocka 9acTu cToka p. Eprrc
TIpHUBeEiIa K M3MECHEHHIO JIMHUM TPEHAAa KPUBOW B CTOPOHY TMOBBIMICHHS] CTOKOBBIX
xapakTepucTuK. [1oaToMy OIleHKa XapakTepUCTUK TOJOBOTO CTOKA 3/1ECh TAKXKE
BBITTOJTHEHA 32 JIBA pacCMaTPHBaeMBbIX reproza (Tadt. 1).

Tabnumna 1
Pacxosb1 BosibI paznudHOi 00eCe4eHHOCTH

Pacxosbt Bosb paBHH‘gHOﬁ 00eCTeYeHHOCTH,
M/c
1% | 5% [10%[25%[50 % |75 % |95 %
p- Hypa — c. lllemenkapa

1934..2012 294 085 109 795 643 430 231 099 0,16
p- Hypa — x.-11.- cT. BaJIbIKTBI

1934...1972 4,77 0,83 16,7 12,3 10,6 690 4,00 1,80 0,35

1973..2012 8,39 0,53 20,3 16,1 14,2 11,1 8,10 529 2,56

pasHuna 3,62 0,30 3,60 3,80 3,40 420 4,10 3,49 221

p. Hypa — ¢. Axkmemut

1976...2012 143 056 422 314 260 19,1 13,7 9,0 4,27
p- Hypa — c. P. Komkapbaesa

1933...1972 16,6 0,84 63,0 46,5 37,5 255 150 6,26 1,23

1973..2012 21,0 0,67 69,0 55,7 44,0 31,0 20,0 11,0 4,0

pasHHIA 44 0,17 6,0 9,2 6.5 5,5 50 4,774 3,77

?\c

I1epuo
puon M3 /c v

BoccranoBnenue 3HAYCHWH CPEOHMX TOJOBBIX PAacXol0OB BOIBI Y
c. P. Komkap6aeBa BBITIOJHEHO C MOMOIIBI0 aHATUTHYECKOTO BHIPAKEHUS CBSI-
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3W JaHHBIX BEJIMYUH C PacxXojaMH BOJIbI B IyHKTe-aHasmore y c. [llemenkapa,
kotopoe umeeT Bua y = 4,56x + 2,66 . KosduiueHT Koppensaiun 3aBUCHMO-

ctu paBeH 0,87. COBMEUICHHBIE CyMMapHBbIC WHTETPaIbHbIE KPHUBBIE OBITOBO-
ro (1) ¥ ycIIoBHO-€CTECTBEHHOTO (2) CTOKA MpHUBEACHBI Ha puc. 30. M3meHeHus
€CTECTBEHHOTO BOJHOTO PES)KHUMa B HIDKHEM TCUCHUHU PEKH, KaK U B €€ BEPXOBb-
sIX, HAauOOJIee OTYCTIIMBO MPOSABIAIOTCA ¢ KoHIAa 70-x 10 koHna 90-x romoB
MPOILIOTO CTONeTHs. TakuM 00pa3oM, B HIDKHEM TEUCHHUU PEKU YETKO MpOCIie-
JKUBAETCs TIOBBIIIICHUE 3HAYECHUH CPEIHETOA0BOTO CTOKA 3a CUET COPOCOB BOMIBI
o kanany uM. K.M. Carmaesa.

CpenHeMHOTroNIeTHSSI BEIUUMHA TOJ0BOI0 CTOKA 3a mepuoa ¢ 1973 mo
2012 rr. Bo3pocna Ha 4,4 M3/C, IIPU TOM, YTO POCT AAHHOTO MoKa3arens ¢ 1976
mo 1997 rr., Mo CpaBHEHHIO C TeM ke Tepuoaom 3a 1933...1972 roasl, cocTaBUI
10,5 M*/c. C 1998 1o 2012 IT. posib KaHANa B BOJHOM PEKHUME PEKH 3aMETHO
U3MEHUIIach. B 3TO Bpemsi CpeIHEMHOIOJICTHEE 3HAUEHUE TOJIOBOTO CTOKA CO-
ctasiasuio 13,8 m/c.

AHann3 U3MEHEHNH XapaKTepUCTUK MaKCHMAaJbLHOTO cTOKa p. Hyphl 1Mo
eé NIMHe W BIMSHHS Ha HUX XO3AHUCTBEHHOH NESITEILHOCTH OBUI MPOBEICH C
noMoIpl0 MeTona «ONEHKH OJHOPOAHOCTH PSAOB MaKCHUMAJIbHBIX PacXoOB
BOJIBI», ¥ TTO3BOJIVJI BBISBUTH CJICIYIOIIEE.

[IpuHsAB B KadyecTBEe aHAIOTa €CTECTBEHHBIX KOJICOAaHUI MaKCUMATBHBIX
pacxoIoB BOABI 3a IUTCIBHBIA TEPHUOM X0 HWHTETPATBHBIX KPHUBBIX MaKCH-
MajJbHOTO CTOKa B CTBOpax THApOJIOrHueckux moctoB c. lllemenkapa u x.-1.
CT. BajbIKTBl, MOKHO OTMETUThH TCHJICHIIUK U3MCHEHUHN 3HAUCHU MaKCUMyMOB
TIOJIOBOVH, HAOIOAABIIMXCS B BEPXOBBSIX PEKH.

Tak, HanOOJBIIFE BETUINHBI MaKCHUMAJBLHBIX PAacXO0IIOB BOIBI HAOJIO-
JaJUCh y X.-1. cT. banbikTel B 40-x rogax, ¢ MakcuMymMoM B 1948 r., paBHbIM
811 m/c. Cpennuit MaKCUMaIbHBIM pacxoj BOJBI 3a STOT JECATUICTHUMN mepu-
ox coctasun 420 m’/c. B mocieayromme JecATHICTHS JaHHAS XapaKTePHCTUKA
MaKCHMAJIbHOTO CTOKa CHH3MIACh 10 250 M/c, ¢ MAKCHMAIIbHBIM 3HAYCHHEM B
1960 r. — 766 M’/c. HopMa MakcHMalIbHBIX PacXooB BOAbI 3a mepuof ¢ 1961
o 2012 rogpl coctasisuia He Gonee 150 M*/c. AHAIN3 MaKCHMAJIBHOTO CTOKA B
HIDKHEM TeYeHUH peku y c. P. KomkapbaeBa ¢ MOMOIIBIO HHTETPALHON KpH-
BOH M CTOKOBBIX ITOKa3aTElICH B BEPXOBBAX PEKH IOKA3BIBACT, YTO BEITHMYUHEI
psda MaKCHMaJlbHBIX PACcXOJOB BOJBI MPAKTUYECCKH TOBTOPSIOT UX 3HAYCHUS,
HAOIOaBIIMECS Y JK.-NI. CT. banbikThl. KOHEUHO BEMYMHBI PACXOIOB BOJIBI
3/16Ch HAMHOTO BBIIIE, TaK KaK PpeKa B CPEAHEM TCUCHHH IIPHHUMACT JOCTATOY-
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HOE KOJIMYECTBO MPUTOKOB, W 0coOeHHO KpymHbIH — [llepybaii-Hypa. Biusaune
BOJOXPAHWIUI U KAaHAJIOB HAa PEXKUM MaKCHMAaJbHOTO CTOKa OTYETIMBO HE
npocnexuBaetrcsa. OnHako ycioBusi (POPMUPOBAHUS BOJIH TOJIOBOJUN Ha TPU-
TOKax U paboTa BOJOXPAHWJIHIL, HECOMHEHHO, BHOCST U3MEHEHHUS B TIOKA3aTeIu
MaKCHMaJIbHOTO CTOKa peKH. B memoM, B MHOTOJIETHEM pEeXHME B HU3OBBSX
PEKU TaKKe BBIICISIOTCS COPOKOBBIC TOABl. Hanbombimne MakcUMalbHBIC pac-
XOJIbI BOJIBI OBUTH OTMEYEHBI Ha TUAPOJIOTHIeCKOM mocTy c¢. P. Komkapbaesa B
1941 r. — 1330 M/c, B 1948 1. — 1290 m™/c 1 B 1949 . — 1720 m’/c. 3a Bech pac-
CMaTpUBaeMBId MEpHUOa HAOMIOAEHHUH, MAaKCHUMyM BOJIHBI TTOJOBOJABS JOCTHUT
BemnunHbl 1985 M’/c B 1960 r. CpeiHEMHOroNIeTHHE 3HAYCHHS MAKCHMAIBHOTO
CTOKa 3a Pa3JIUYHBIC TIEPUOJIBI COCTABIISUIM COOTBETCTBCHHO: B COPOKOBBIX TO-
nax — 839 M’/c, B mATHAECATHIX rogax — 329 m°/c, B MTOCJICTYIONTUX JTeCATHIIC-
THAX He Goree — 470 m/c.

Hcxons u3 BeIIE W3I0KEHHOTO, JUIS OIEHKH MaKCUMAJTbHBIX PAaCcX00B
BOJIBI Pa3IMYHON 00ECTICUEHHOCTH, PACUCTHBIC MEPHOABI BEIOPAHBI B COOTBET-
CTBUH C TIEPHOJaMU HAONIOACHUN W WMHTCHCUBHOW XO3SHCTBEHHOH JESITCIHHO-
cTHu B OacceitHe pexu (Taoir. 2).

Tabnuma 2
Pacxo/p1 BojbI pa3andHOM 00eCIeYeHHOCTH MAaKCUMAJIbHOTO CTOKA

Q, C Pacxo/Ipl BOJIBI PA3IHYHOM 06ECIICYEHHOCTH, M /C
M/ "101% | 1% [ 3% | 5% [ 10% [ 20%
p- Hypa — c. llemenkapa

1951..2012 106 0,99 900 590 480 350 270 160
p- Hypa — x.-11.- cT. BaJIbIKTBI

1934...1969 235 0,97 1564 1049 803 689 532 376

1970..2012 145 0,84 817 566 444 387 308 227

pasHuIa 90 0,13 747 483 359 302 224 149

p- Hypa — c. Axkmemur

1976..2012 133 0,93 549 460 400 367 312 212

1933...1969 508 1,06 3820 2493 1878 1598 1193 816
p. Hypa — c. P. KomkapbaeBa

1970..2012 319 0,80 1693 1187 938 821 660 493

pasHUIa 189 0,23 2127 1306 940 777 533 323

[Tepuon

Kak BuaHO, cpeHMe 3HAUYCHHS MAaKCHMAJIbHOTO CTOKa 3a IOCIICIAHHE
40...50 7eT CyIecTBEeHHO CHU3WINCH, HO 32 OTIEIbHBIC TOMBI BETUIHHBI MaK-
CUMAJILHBIX PACXOJIOB BOJABI MOTYT OBITh OOJNBITUMH U MPUBOJUTH K HABOJHE-
HUSM TI0 BCEH ITTMHE PEKU.
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