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TPAHCOOPMALIHA BOJHOID PEAHMA PEK TOBOT H HIITHM
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TRANSFORMATION OF WATER REIATIONSHIFPS OF THE RIVERS
TOBOL AND ISHIM UNDER ANTHROPOGENIC INFLUENCE
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SUMMARY. The influence of channel sforage on the waler relafionskips of the
rivers Tobol and fzhim haz been evaluaied. The resuliz of calculafions point at the
decrease of all categortes of runaff in the period of reservair priming as well as during
thetr permanent activity. The most of the changes occurred in their maximal runaff and
minimal summer water supply.

JOYEBBIE CAOBA. BodoxpaKuakie, PUCA0EOE PECYALPOBAHIE, MPOHCHopMagLa
CMOKA, CPETHEZO0MEME, MAKCULMAIEHME § MUHEMTABREE pacrods sodel,
KEY WORDS, Reservoir; channel storage; runoff fransformation; annual average,
maximal, minimal runoff.

Beeaenne. YpeaHdeHHe AHTRONOTEHHOMD BOSMEHCTERHA HA NPHPOOHYW Cpeay,
H3IMEHEHHE CTPYKTYPE HAPOAHOTD XO3NACTER BO BTOPOH noaosuHe XX BEKa BhI3BA-
JIH HeODXOAHMOCTE DLEHKH HIMEHEHHA BOAHBIX PECYPCOB N0 BAHAHHEM XO3AACTEEH-
HOH IeATedbHOCTH

B mHacTomwes Epems CYWECTEYET OOJABLIOE KOJHUECTBO padoT, KOTOPBIE NMOCER-
WEHE HCCAEL0BAHMKG BAHSHHA KAK OTASNBHEX BHAOE, TAK H BCETD KOMIIEKCA
akTopos xosMECTREHHON JeaTteasHocTH Ha ctok pex [1) [2) [3]. [4]. [5]. [6]. »a-
MEHAWIIMX CTOK B PA3NHYHEIX HANPABAEHHAX. YacTo aHTPOMOreHHEE HIMEHEHHS
HAKJAALBATCH HA eCcTECTBEHHBIE KoNebaHHs CTOKA. AMITHTYIA KOTOPBX OOBYHO
IHAYHTENEHO TPERHIIAET HCKVCCTBEHHBE HaMeHeHHs, [ToaTomy OLEHKA H MPpOrHo3
BIHAHHA XO3THCTBEHHON OEATENBHOCTH HA CTOK PEK 3aTpyaHens. HMononassosanue
METOIHUECKHX [IPHEMOB 1A OUEHKH BJIHAHHA X03RACTBEHHON OesTeIbHOCTH HA CTOK,
paapafoTadHEX A08 KPVNHEX PEK, HE BCETHAA NMPHMEHHME I8 MAARX H CPelHHX
pex. TIpHMEHHTENBHO K MANMM H CPEOHHM PEKAM HCCNeO0BAHHH IHAYHTENBHO
MEHBITE H, KAK MPARKHA0, OHH OXBATHBAKT TOABKO OTAENLHEE BHIR X03RHCTREHHOMH
LeATeNbHOCTH, XapakTepHele LIA OTIeABHEY GacceHHOB,
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Hp{!ﬁ.f[EMEl HAMEHEHHA peYHOMD CTOKa BCOSACTRHEe DervAHpeRaHRY aKTVaasBHA H
A0 3ananHeCHOHPCKHX per. Kpyndele B manse sogotokd Toomesckol obaacty 3a-
PECYMIHPOBAHE] CE30HHBIMH H MHOTONETHHMH BOJOXPAHHITHILAMH.

Hawubonee kpynuwe nputokd Mprmoa, Takue kak Mmem » Toboa, ofecnesusa-
KT BOJHLIMH PECYDCAMH HE TOMLKO THMeHCKYH o6AacTh, HO W COCEIHKE PerHoHH
Py, a takse conpepgisHoe rocyoapcrso — Pecnyiaugy Kasaxcran.

B uensx obecneyends noTpebHocTed B BOJE TORpHO-000TraTHTEABHEX KOMOH-
HATOR, FOPOAOE H MOCENKOB B BepXHeM TedweHHH p, Todon (oo r. Kycradan) coa-
A4H Kackan H3 8 BOOOXPAHHAKL, H3 KoTopelx Bepxuetoboneckoe W Kapatamap-
CHOE SBASKTCH MHOCDAETHHMH, 4 OCTAJbHBIE — CE30HHBIMH PECYISTORAMH
croka. Ctox p. Hmum takse aaperyauposan. Ha tepputopun Kazaxcraua pery-
NHpOBAHHE CTOKA OCVIIECTBAACTCA TPEMA BOAOXDPAHHIHUIAMH. BAYeCTaBCKHM,
Cepreesckam, [leTponapnosckum; HA TepPHTOPHEH #e TOMEHCKOH 0OIacTH pery-
JHpoRavie ctoka Mmma W ero NpHTOKOB OCYIECTBISETCH THAPOTEXHHYECKHMH
CODDPYREHHAME MeHBIIHE MacTabor (15 npoTHRONABOOKOBHX aamb, 7 pamb
O0BANOBAHHAE HAKONHTENBHBX CTOKOB, 6 NpyLos, pacnoiokeHHblX HA NPHTOKAX
p. Hmpm).

BeeleHHe TAKHX MOMHEX PETYAATOROE CTORS MOBASKDD 34 Ccof0H HAMEHEeHHe
FHAPOAGEHYSC KO PEXAMA BEILEYKA3aHHBX per. KoJHuecTBeHHAN OUeHKa NPOoH30-
WETLHX HIMEHEHHH H SBEJSIACE UEABI JaHHOIMD HCCIeI0BAHHE.

MaTtepHansl W MeToabl. MeTOOR, MPHMEHAEMEE B HACTOSUIEE BPEMS B TH-
ﬂ.PD..']D]"H‘-[E‘CHDﬁ MPpAaKTHES: D08 OHeHEH H NDPOrHo3a aHTPOMNOreEHHBX H3IMeHeHHH
PEYHOrO CTOKA, 00beHHEHBl B Clenyowne rpynns [ 2], 6] [9]): 1) cratHcriueckue
METOIR, 2) ROI00aTAHCOREE METOIE, 3) METOK MATEMATHYECKOTO MOLETHPORA-
HHA, 4) MeTods (PHIHYECKOTO MOJEIHPOBAHKA, 5) MeToOW AKTHEHOID SKCMOepH-
MEHTE.

MeTtoan (hHIMUBCKOTD H MATEMATHYECKOTD MOJIEMHPOBAHHA, 3 TAKME AKTHBHOMD
IKCMEPHMENTA NPHMEHHME NTPH HATHYHH CAGKHOTO 0f0pVIORAHHA, HANEMHEX HC-
XOMOHBY JaHHEX H NMPEHATEX pacHCTHRLE }']:I'EBH'EH]-{ﬁ. HTO CYWIIECTEESHHO OWHEALT
BOSMOMHOCTE HX LWHPOKOND HCMOAB30BAHHA HA NPAKTHEE.

Henoaszorapne BonobanadcoBely METONOR A8 KOJIHYECTBEHHOW OUEHKH BO3-
AeHCTEHA XO3AHCTBEHHOH JefTeNbHOCTH TpedyeT TOYHBIX JaHHBIX O MaciTadax
AeaTelbHOCTH Ha Daccedde 3a pech nepuod Hadmwonedui. [loryuende Takol qocta-
TOYHO HAJEMHOH HHPOPMAUHH TpodaeMATHYHD.

CTATHCTHYEC KHe METOJE! OCHOBRIBAKITCH HA HCTIONBAOBAHHH MaTepHATIOR Ha-
BAKOEHHA 33 MHOMOAETHHH NEPHOL, B TEUYeHHE KOTOPOrd MOMHO BBLSAHTE le-
PHOAR ECTECTEEHHOTO H HAPYIEHHOTO CTOKA. CyTh METOAHYBCKHX MPHEMOB 3d-
KIOYASTCH B RBOCCTAHOBJIEHHH ECTECTEBEHHEIY XAPAKTEPHCTHE THAPOAOTHYECKOTO
M H CpABHEHKEH HX C Ha b ioIae MblME NAPAKTCPHCTHEAMH, GDDEHEJ]-EH}{E'
MOMEHTA HAPVILEHHA OOHOPOOHOCTH PAO0OE HAONOEHHA — BAKHBH 3Tan npa
OUEHKE HIMEHEHHA BOOHOTO PEMHMA Pek NoJ BOITEACTEHEM AHTPONOTEHHEX
haKTopoR.

ITpH OTCYTCTBHH JAHHEIX 0 KOJHYSCTBEHHBIX XAPAKTEPHCTHRAX NPYL0E H BOIO-
XpaHEIHLL HauDoMee pacIpOCTpaHEHHBIM A OUEHKH HX BAHAHHA HA PEMHM CTOKA
ARIASTCH CNOCod BOCCTAHORIEHHS BCTECTREHHMX XapAKTEPHCTHE HOCAEDYEMOH PEKH
Mo pere-aHalory, HAH TaK HASHBAGMOMY KOHTPONLHOMY BOOOCGODY, HMERMLEeMY
HeHapyleHHEH pexam [6], [9].

Takol cnocod OB HCMOABIORAH A8 BOCCTAHOBIEHHS ECTECTBEHHBIX THAPOJIO-
FHYeCKHX XapakTepHcTHE pek Tofoa W HmweM no pexke-adanory Barad, soropad
HMEET HEHAPYIIEHHBH THAPONOTHYSCKHHA pesiam. OO0H3aTelbHEM VCIOBHEM [1PH
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HCIOMEZOBAHHE BEILEVEAIAHHOMO CIoCo0a ARAGSTCA HATHYHE TTePpHOIOE COBMECTHMBIX
HADARLEHHA.

B pafote HCNonb30BAHE MATEPHANH CETEBRIX THAPOMETEOPONOTHYECKHX Hadmo-
MeHHHE 33 MEoroTeTHHA nepHo (1960-2006 11.), B TEYEHHE KOTOPOMD MOAHD BEJIETHTE
NepHOIE eCTeCTBEHHOMD H HapVIleHHOro cToka. Lnd 3ToH eaH OB HCNoIb30BAH
CHocod HHTEIpaisHEX KpHBsx. Ha rpadeke CTPOAT CBA3H CTOKA ABYX PEK, HO 4alle
HE CAMHX JAHHEIX O CTOKE, 2 HX HHTETPAJLHHX IHAYEHHH (T.£. NOCAen0BaTENLHEIX
NOTOIHYHEY CYMM CTOKA B 3aBHCHMOCTH OT Bpemedu) 7], [9].

B KauecTBS KPHTEPHEE, [0 KOTOPEM NPOBOJHACH AHANHS, OblAH BRIOPAHBEL Cpes-
HEMAOBRE PACKOME, MAKCHMANBHEH PACXON 33 NOJOBOILE, MHHHMANBHEIE TETHHE
H aHMHHE ofhemsl cToka 33 30-IHeRHEIE NEPHOIH,

[1pH mpoBedeHHE KOOHYECTBEHHOH OUeHKH BAHAHHA KacKala BOJONPaHHAKLL Ha
BOAHEH pemum p. Tofon 18 BOCCTAHOBIEHHS ECTECTBEHHOID CTOKA pEKH DB HC-
NOMLIOEAHE JTAHHEE JRVX MOCTOR — . 3pepHHoroaoRckoe W T Hayroporck. Jlaa
NOIVHEHHA BOCCTAHOBJEHHBIX 3HAYCHHH CTOKA H MOCASOVIOUEH OUEHKH BJIHAHHA
PYHKUHOHAPOBAHHA BOOOXPAHHIHLL HA BOJHBH pesdm perd Hioum Oplid Henods-
30BAHH JaHHHE 1o noctam: o Haskackoe w1 ro M,

PeayabTatel 0 BX ofcymaeHune. PeaynwTaTel pacdera noteph ctoka p. Todon
B padoHe NOCTOR C. 3BepHHOPONOBCKOS W . HAVTOPOBCK HA OCHOBE AHANH3A N0-
CTPOEHHBIX FPAPHKOE HHTETPANBHEIX KPHERX YEa3ILBAIOT HA 3HAYHTEABHOE YMEHL-
UIEHHE BCEX KATeTopHH ctoka (tabn. 1, 2).

Tadauna I

Hamenenne croka p. Toboa va nocty y ¢, 3BCpHHOTOI0BCKOE
noJ BIHAHHEM PYCAOBOTO peryidpopannsa 3a 1962-1985 rr.

KaTeropus cToka Sapfr].?mpu- BIICT?HDEI- Hamenense
_ BAHHHEH CTOK | JEHHEHA CTOK | CTOKS, pa3
CpeaHeraosoi
 pacxon. '/ 302 43,6 1.44
MaxcHMmaneHLR ,
| pacxon, W/ 1966 286,49 1.46
Mg et 12,8 23,6 1.84
NOTHHA cTox, M3/ ¢
Munumansnd 4.51 5,56 1.23
 IMMHHE CTOK, M/ C

PeayasTathl pacuetos NOSBOIRKT MOBOPHTE O 3HAYHTEABHOM HIMEHEHHH MHAPO-
MOTHYECKOTD pexHma pexd Tofon noj BAHSHHEM BOOOXPAHHIHLL, HANPABAEHHOM
B CTOPOHY YMEHBIDEHHA NPAKTHYCCKH BOEX XapAKTepHCTHR CTOER,

PaccmoTpim nogpodHee KasIVio KATErOpHE: CTOKE N0 ABYM NOCTaM.

Tabauya 2

Hamenenue ctoka p. Todoa va nocty r. Hayropoeck
noJ BAHAHHEM PYCAOBOTO peryanposanna 3a 1962-1985 rr.

' Japeryavposad- | Bocctados- | Hamededne
Kateropua croxa HEIA CTOK NeHHEA CTOK | CTOKE, pas
Cpenteromol 105.6 1486 141
[rdLBEL, M ..""{. |
MEIFSEHME.E]:HE-]H 630.1 2229 1.3
pacxomn, miSc
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Oxomsauie rmads. |

MHHHMEIBHEEH
JETHHH CTOK, all BT 1.6
m e

MHHHMEIBHEEH
IUMHHH CTOK, 4,91 — —

M

s ¢ 3HEPHHDTDHGHEF{GE NAPAKTEDHD fo0ee 3AMETHOE CHHMEHHE CTOKA, HTO,
CKOpEE BLErD, CBAIAHO C ero reorpaduyeckusm noaomsendes. JIAHHBE NyHKT pac-
noaoed B Kypradcxon obnactd, B sepxaem Tedednd Todona, u 3aech peKa eue He
HCMBITHEAET BIHAHHA KPYIHBX TPHTOKOE.

[pathury CEA3H HHTErPaiLHEX 3HAYEHHH rogosoro cToka pp. Tobon (c. 3sepuHO-
moacsckoe ) W Barah (c. HepHoe) VEASHEBAKT HA YMEHBLIEHHE CPEIHEMOLOBOI0 CTOKA
pern Tobou, HauvHad ¢ 1969 roga, 4710 COBNAAAET © NePHOLOM ZAN0JHEHHA Hall |
BEEJEHHEM B 3KCILIYATALMIO BOAOKPAHHIHIL, ¥ MeHbILEHHe oTMevaeTcs Ha 13,4 m'/c,
HiH B 144 paza OTHOCHTENBHO CPEOHErOLOBOMD CTOKA B eCTECTBEHHBIX YCAOBHIN.

Y MeHBLIEHHEe MAKCHMATLHOrO CToKa Hadmwonaercd nosme — ¢ 1971 roga. Co-
TAACHD HHTETPANLHBM KpHBEM, B 1970 u 1971 rr. nafamaaercd oTKI0HeHHe (aK-
THYECKHX 3HAYEHHH MAKCHMAJBHOID CTOKA OT BOCCTAHOBJACHHMX €CTECTBEHHBIX
B CTOPOHY YBEJTHYeHHS, 310 MoHeT OHTE CBA3aHO C oOYCTPOHCTBOM H BEeIEHHEM
B AKCIAYATALHEI MolHoro BepxueTofolbCKOTO BOAOXPAHHAHLLA, & HMEHHO C OCY-
WECTENEHHEM BECEHHHX MOMNYCKOR BOJB (KOMA COIMACTCA TAK HA3LIBAEMBIH HOKYC-
CTREHHBH MAROI0K). B CRAZH ¢ 3THM HRID NPOHIBENEHO IRA PACHETA BIHAHHA ROOO-
XPAHHAHIL HA BOAHEH pedxum Tobona — C yueTom B 0ed yyeTa 3THX JIBYX JeT.
Ecnn npe pacuete uonoaesosats sHadedns 1970 w 1971 rr, o momuo nabmogare
VEEAHYEHHE MAKCHMANLHOTO cToKE p. Tofon OTHOCHTETBHO BCTECTEEHHBIX NOKA3a-
Tened & cpegHem Ha 55%. Eciu me snauenus 1970 w 1971 rr. npu pacuere de
VHHTEIBATE, MAKCHMANBHEIH CTOK GYAET yMeHbWaTecn B cpegtem Ha 90.3 %/ ¢, wan
B 146 pasa. npHyem nochelHie DAHHBE MOMHO CYHTATE O0e¢ QOCTOBEPHBIMH, [10-
CHOMIBKY KpHBad (aKTHHECKHX 3Ha4eHHH B NOCAeVIOUIHE MOJbl COXPAHAET TEHALH-
LUHH: K YMEHBLIEHHK 3HAMEHHH MAKCHMANBHOG CToKA. Takoe noacsedne obbacHs-
ETCH AKKYMYAUHed Ooblied YacTH BECEHHETD CTOKA B BOOOXDAHHIHLIAXK,

HanbGonee CHABHO HA 3aperyIHPpOBAHHOCTE . ToO0T KPYIHBEMH BOMOXPAHEIHILA -
MH OTpearHpoBa] MEHHMAALHEN JeTHHH cToK, Ero yMeHblIeHHe HadmwogaeTcs ¢ 1971
rona. 3a nepron ¢ 1971 no 1985 r. MHHHMATBHEIE A€THHH CTOK YMeHBLIHACA B
cpeaHes Ha 10,8 % c, vau B L8B4 paza. 310 Mo#HO 00BACHETE aKKYMYJISLHEH BOIL
B BOJIOXPAHHIHIEAY H 3AN0JHEHHEM PYCAA BOOOH B HEIOCTATOYHOM O6heMe, 2 TAKMKE
OCOBEHHO BRICOKHM HCNAPEHHE © BOIHOH NOBERXHOCTH BOAOXPAHHIHILA B 3T0 BREME.
Kpome toro, BamHeM GakTOPpOM SRARETCA MOBBIIEHHOE CEIOHHOE TOTPeGIeHHe BOIH
HA THTESBBE HYWIE, HYAIE CENLCKOND H KOMMYHATEHOMD XO3HHCTRA,

IHMHHA MHHHMAABHEH CTOK H3MEHHICH HE CTOMh CYLWECTBEHHD, ET0 YMEHBLIE-
HHe HabamwaaeTca Tonsko © 1973 roga. 3a nepuog ¢ 1975 no 1985 rr. MHHHMANEHKIR
IMMHHH CTOK YMeHbWHICH B cpegxem Ha 105 m*/c (1.23 paza), uto 8 OGoablwed
CTENEHH CEA3AHO ¢ MANTWMH (PAKTHYECKHMH 3HAYEHHAMH 3HMHETD CTOKA, 4 TAKHKe
NOAAEPAAHHEN BOJHOCTH PEKH 33 CHET CAHHTADPHBIX NOMNYCKOB.

Bropofl noct (r. ANyTopoBcK) pACHONOHEH YAKEe B CPedHeM TedeHHH pekH, Ha
IHAMMTENBHOM VIANEHHH 0T BOLOXPAHKAHLL 30eck Ha obbem cToka p. Tobon okasel-
BAKOT BJHAHHE KpyIHEE NpHTokd — Typa © [Mewsod, Muacc, Peka CTaHOBHTCA
OOJTee NOTHOBOIHOH, 4 HAIMEHCHHA THIDOGIOTHYECKOrD PedHMa — He CTOIbL CVIE-
CTEEHHEIMH. Tem HE MEHES I8 PEKH XapPaKTEPHO YMEHBUIEHHE SHAYEHHH NpaKTHYE-
CKH BCEX KATEMOPHH CTOKA.
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' padMUeckie NOCTROSHHA CRAZH MHTETRAMLHLE IHAYSHHH TOO0BOMD CToKA pp. Tobon
(r. Horyroporck) v Baral 4eTko YKAIBA0T Ha yMeHbIeHHe CpeaHeranororo ctoka Toboma
¢ 1969 ropa. B cpeamesm za 1969-1985 . romosoi crok Toboaa ymersimaca & 1,41 paza,
B COOTRETCTEHH © NPOBENEHHEIMH PRACHETAMH MAKCHMATLHEHA CTOK YMEHBIIHACA Ha 192)]
ml/c, WK B 1.3 pasa, CToab 3aMeTHOE CHIMEHHE BEAHYHH CTOKE BOSMOMKHD B PEIVALTA-
TE AKKYMYIHUMH GOIBIEH YACTH BECEHHEND CTOKA B BOJOXpaHHIHIEX. Kak n Ha nepsom
NOCTY, MPH 33PETyAHPOBAHHOCTH PEKH CHIILHES BOEX MPETEPNET HIMEHEHHA MHHHMATLHEH
netEu crok. Ero ymensiiesne padmogaetca ¢ 1971 roga. 3a neprop © 1971 no 1985 o
MHHHMANBHEIE JETHHH CTOX YMeHbMICE B cpegHem Ha 16 pasa. [pempae scero amo
OOBRCHALTCH SHAYHTENBHEM BOAONOTPEOISHREM HA NOHACTEEHHEE HYMHIbL

JHMHHA MHHHMANBHBEH CTOK ¥ I AAYTOPOBCK He OTPEATHPOBAN HA PeryaHpo-
BaH#e cToka p. Tobod BoAOXpAHHIHILAME, 338 BeCh epHOo] HADMWIeHHA ero 3Have-
HHA MPAKTHYSCKH He HIMEHHAHCE B CTOPOHY YMeHBLEHHA HIH VEennyeHHd. JlaHHoe
OOCTORTENBCTRO CKOPES BLEMD CBAZAHO ¢ OCYLUECTRACHHEM FAPAHTHPOBAHMEX CAHH-
TapHBIX TOMYCKDB,

Ha ocHope npopedeHHBX padoT H BHNOJHEHHLX pacdeTor 004 p. HITHM, MOSHD
KOHCTATHRORATE, 4TO A0 1967 T oTKAOHEHHHE 0T ecTECTREHHEX 00LeMoR He Hadmoa-
erca. Jatem, HaunHas ¢ 1968 r., B CBRIH C 3ANOAHEHHEM YAlIH BOIOXPaHHIHILA H
NOCASTYIOWEH ero SKCNAYATAMER, BOTHOCTE PEKH 3AMETHO YMEHBIIHIAC,

[To NoAyYeHHEM NOCTROEHHAM YeTKO NPOCASXHBASTOR SHAYHTENRHOE YMeHbILIE-
HHE BCEX KATETOPHH CTOKA KAk Ha nocTy B . Maeunckoe, Tax 1 va nocty r. Himsem
{tafn. 3, 4). Tax, 3a neprog © 1962 no 1982 rr. cpegrerogneod cTok pexd v . HasuH-
cxoe ymeHswmacs Ba 4104 m% ¢, uto B 1,99 paza HHMKE rofoBOCO CTOKE OPH eCTe-
CTEEHHEIX YCAOBHAX. HAYEHHE MAKCHMAIBHOID PACX01a CHH3MIOCE Ha H6A 49 m*/c.
BeJIHUHHE MHHHMANBHOIO CTOKE B AETHHHA NEPHOL yMeHBIWHIHCE B 18 pasza. CaHu-
TAPHBE NONYCKH BOOOXPAHHIHLL B [MEPHOL SAKPHTOO PYCAa oDeCcneyHBaT HeHIMeH-
HOCTD BOAHOTD DesHMa perd | 7).

HmenMAcH HepaspelBHEH pal OaHHBE TOJBKO 10 nocTy ro MM nossoadn
COeMaTh pacHeThl N0 BIHAHHER PErYIHPOBRAHHA CTOKa Mo 2006 T. BEINOMHTEILHO,
[Tpopaerie pAnos HAOMHICHHHE 32 OCHOBHBMH XapakTepHCTHEAMH CToKa p. Hinum,
dade Ha GONbIOM YOANEHHH OT BOAOXPAHHIHLL, TAKMKE YHAIBIBACT HA HIMCHEHHEe
CTOHA MO aHAAGCHYHBM XaDakKTe PHECTHEDM,

Tabauya 3

Hamenennwe crona p. Hmam na nocry v ¢. Hasnnokoe
noj BIHAHWEM pycaoBoroe perynupoeanns 3a 1967-1982 rr.

Japeryaupo- Boccranon- | HameneHue

Kareraopus croxa
I BAHHEH CTOK ACHHBIA CTOE CTOKA, pas

CpenHeroiorod
pacxog, M/c 41.49 82,53 1949

MarcHMaNbHEH
pacxot, mic
MuHHMANBHEIA
CTOK 38 METHE- 8.47 14.85 L8
OCEHEHED

PEREHE, M3
MuHHMANBHEIA
CTOK 38 SHMHIH 4 86 442 —_—
fEREHE, M

343,69 913.15 a7
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[o nony4yeHHEM rpa@HEas H BOCCTAHOBICHHEIM 3HAYEHHAM 104 T HIEMa Takse
NPOCHEAHBAETCH CHHAEHHE MOI0BOID CTOKE B PESYJLTATE PYCAOBOTD PEryNHpOBaHHE.
Hz ocHoBE NpoBEfeHHEX padoT H BRINOVHEHHEIX PAECYETOR YETKD MPOCIEHHEAETCH
SHAYHTENEHOE YMEHBIIEHHE CTOKA B COBPEMEHHEN nepuo (Tabn. 5). Tak, cpennerano-
BOH pacxon BCASACTEHE BAKAHHA BOTOXPAHKIHIL CHH3WACH Ha 34,52 »'/c v B 1,62
paza. MaKCHMANBHBIE PACXOIE PeUHBY BOM YMEHBIHIHCE BLBDE WIH Ha 449 48 M3/ ¢
OT BOAMORHOT, ]_[]J'H ATOM Ha COBREMEHHOM 3TANE OTKIOHEHHE CTAHOBHTCRA E110E f0Th-
WHM, MBEHHMATBHEE JeTHE-OCEHHHE DACKOIHE TARAE NpeTepreld H3MEeHeHHS, WX
YMEHbLUEHHE HaHGOJee OULYTHMO 1A SKOCHCTEMBl DEKH H BELEHHA X039ACTBA HA ee
pogochope. ¥merbsmenne coctassno 227 pasa mam Ha 158 M3/ c.

Tataua 4

Hamenenne croka pesd Huam va nocry y r. Hunm
nol BAHAHHEM PYCIOBOTO PEryIHpoBannA 3a 1967-2006 rr.

Japeryaupo- | Boccranop- HameHes e
KaTeropua croxa BAHHBIA JEHHEH {__H'ma‘ pa3
CTOK CTOK

Cpelseromseoi 5500 90.51 LE2
pacxom, M/ ron ' ' ’
MakcHMa sHEIE
pacxom, M c 427.15 876,63 2,05
NMHHHMANBGHEH CTOK
A3 ETHE-OCEHHIOR 1249 FB29 227
MEREHD, MY C
MHAHHMAALHEIR CTOK
A3 IHMHEH MEHEHb, 5,094 605 1.1
M

Hokmosenuem, Tak e Kak B ciydae © po Tofona, SEAFOTCA MHHHMAILHEE
30-1HeBHHe 3MmMEHe pacxoasl, o 1988 r. oTMedanoch CHHAEHHe CTOKA B 3HMHHE
nepos. Jlanee cTOK CPaBHAACH C ECTECTBEHHEIM H JAMe HEMHOTO [PEBBICHA ero,
YT BREIBAHO OCYUIECTRAEHHEM CAHHTAPHRX NONYCKOB.

Taxkum obpazom, B CRI3H ¢ SUTHIKHM PACNONOMEHHEM OTHOCHTENEHO BOJOXPAHKARIL
OCODEHHO 3AMETHE HAMEHEHHS KaTeropii ctoka v nocta Masdsckoe, Ocodenno cHib-
HO NMPOSEASETCH BIHSAHHE pafoTs BOAOXPAHHIHIL HA CPEAHEMOOOERE IHAMEHHN CTOKA
H MAKCHMAARHEIE PACKOIBL, YTO MOMHO OOBACHHTL 3ajlepAanieM GoabIIHY ofbeMoR
BOMEl B 3THX Pe3epBYapax. 4 TAKME MHHHMAIBHOMD CTOKA JeTHe-0CeHHEH MeseHH (Co-
KpAleHHe 100 BIHAHHeM Dojee AKTHEHOH NOSMHCTEEHHOH NEedTeJBHOCTH B TelLoe
BPEMA MOJTA, & TAKME AKKYMYIAIHA BOJIE B BOIOXPEHAIHNEX ). HanMeHsllese HAMeHEHHe
NpeTepme] MHHHMANLHEIH CTOK 38 3HMHION MEe#eHb, 33‘-]3'31'}'}[! G0 TIORAZaTENH TIPR
3APETYJHPOBAHHOM PEAHME BRILE BOCCTAHOBAEHHBIX, YTO 00BACHASTCH CAHHTAPHBIMH
NOMYCKAMH BOORL M THNOTOEKOH BOAOXPEHHIHIL K TPHEMY BECEHHETD CTOKA.

Y MeHBIIEHHE BOMHOCTH PEK CKA3BBASTCH HA HX 3KOJOTHYECKOM COCTOAHHH,
8 TAKME HA COCTOMMHH NOHMEBL Tak, COKPATHAHCE CNVYAH BEIXOQA BOO HA NOHMY B
CEA3H € ODWHM NOHHMEHHEM YPOBHEH. JTD NOBAEKNO 33 Cobol OCKYOEHHE MacT-
OHUIHEIX YTOOHA | TOKOCOR, CHHAEHHe HY vposadHocTH, TTocne 3anosHeHHs BojIo-
XPAHHIHLL NON0BOIBE OKAIBBACTCA PACTAHYTEM, MHOrDa HadM0damTca OB BOJTHEL,
NOCAEHAR H3 KOTOPRX 00YVCAO0BIEHA NepenofHEHHEM BOJOXPaHHIHILE. CHHAMEHHe
MEMEHHBIX YPOBHEH BuIIEIBAST H3MEHEHHA PYCen PEK B MJaHe.
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PeayIbTaThl NPOBeIeHHOrD HOCAe0BAHHA CONOCTARKME C PeayABTATAMH APYTHE
ARTOPOR, 3AHHMAKIIHXCHE npofaemod sopoxpaniavn, B sactiocth, AL Hocane w
T.B. Jlorvwosa [ 5] nporead oleHKY BIHSHHA X0IAHCTREHHOH JEATENRHOCTH HA CTOK
facceina Tofona Ha OCHOBAHHKE PACHETHRIX YPABHEHHH MHOMKECTREHHOH JHHeHHOH
PEFRPECCHH CTOKA OT CTOKOONPEAENAIHY KIHMATHYECKHR (hakTopor. CornacHo Hx
AaHHHEM, B uenom gas pex Saccedsa p. Tofon xapakTepHO CHHMEHHE BEAHYHHEL
MOAOBONG CTOKA. B NpoTHEMIOAOMHOCTE MOA0BOMY CTOKY MHHHMATLHEIH IHMHHH CTOK
YEEJIHUHBAETCA. JHAYHMOE CHHMEHHE MHHHMYMOB 3HMHEH MEXEHH OTMEYAETCH
HHAE KPVITHBX NPOMBILLTIEHHBX UEHTPOE, H NTPH NEPeXBATE MEMEHHOMD CTOKA CH-
cremol Toboja BOAOXPAHHAHLLAMH NPHBOAHT K YMEHBLIEHHK) NPIKTHYECKH BCEX
Kareropui croka npyviaoe. g MEHEMANBHOTO CTOKA NeTHE-OCEHHEH MEMEeHH B
OCHOBHOM XapaKTepHO CHHMEHHE ero BeJHYHH, COCTABNMIWEE B CPEOHEM OKOIO
30%. B Uenom BAHAHHE XOIMACTBEHHOR JEATENBHOCTH B G0JblUed CTENeHH CKaskl-
BASTCA Ha MHHHMAJIEROM CTOKE, HeM Ha MOJOROM,

B patote I'M. Bepetensukopa 1 B.I1 Kommoropoea [1] Geina Be0oIHEHa oleHKA
TpaHCHOPMALHH TOIeBOre CToKA p. MIUHM, pesyabTaThl HX HCCAeO0BAHHH COMTACYIOTCH
€ TEMH, YTO NOAYYEHE BO BPEMA BRNOJTHEHHA AaHHOH paldoThl, T.2. TAKME OTMEYAETCH
YMEHBLIEHHE TOAOBOTO CToKa pekd Ha 42%. Onpaxo 8 patore [1] He VYHTHBAAHCH BOE
KATETOPHH CTOKA, 4 MEpHO HX HCCASI0BAHHA COOTRETCTROBAN MEPHOAY 3ATIOTHEHHS
ROIOXPAHHIHIL H63 yUeTa YCTOHYHBOH CTAUHOHAPHOH padoTs.

Hexons M3 npeacTABIEHHOMD BRILE, CABAYVET, YTO JaMHe NPH HCNOIbL30BAHHH Pas-
HBIX METOJIOR OUEHKH OOMAS HAMPABTEHHOCTE K HIMEHEHHID THIPOIOTHYECKOTD PEMHH-
ma pp. Tobon v Momm nog BaxssEses X03sAcTBEHHOH OSATENRHOCTH COXPaHAeTon.

BmBogw

I. Pern Tobon 1 Hilusm SBISETCH TPREHCIPAHHYHEIMH, HOTOK, BEPXHAS H CedHAA
HACTH D3acceRHOB per HAXOJIATCH HA CONpeenbday Tepputopuax. B 1960-70-¢ rr. i
YOOBAETBODEHHA BOMOXOSAACTBEHHBIY Hy# 1 Ha pp. Tobon 1 Filunm 06K CoopyseHbl
BOAOXPEHHIHILA, KAK MHOPOJNETHEND, TAK H CE30HHOTD PErvIHpoBaHHsA. B pesyabrare
a2 aHHA CTOKE 3THMH PEe3epBEYApaMH YXVIIHAOCE SKOJOTHYSCKOE COCTOAHRE Dek,

2. KonrudecTeeHHAA OLUEGHKS H3MEHEHHA pesima cToka pp. Toboa v HHM Bhi-
MOMHEHA HAa OCHOBE CBAICH HHTErpaNbHHX IHAYSHHH PA3THYHBIX KATErOpHH HX
CTOKa H peKkH-aHanora Baral mo veTwpes cTEopaM (o, 3pepHHOTOIOBCKOE B T, Hav-
TopoRcK — Ha p, Tofoa, . Hiossrckoe # ro Homm — wa p. Humm).

3. Hamboaelude noTepH BCEX KATETOPHH CTOKA HAOMOMANHCE B MOMEHTR 33-
NOMTHEHHA Hall BoaoXpandadn; ¢ 1969 1. no 1971 r. wa p. Tobon (Bepxuetofonkwckoe
pojloxpadHaanme), v ¢ 1967 r.ono 1970 r, — ua p. Hwwsm, Korga nposcxoaqao sa-
nonsedue [letponasnosckoro o Cepreescroro Bogoxpanunnil. B nocnenyiouHi
nepHol (CTAUHOHApHAR paboTa) BAMAHNE HECKOMLKO CHH3HIOCL, HO BCE PABHO OCTAE-
BAMOCE CYIIECTEEHHEIM.

4. B censM © OAH3KHM PACOOIOMEHHEM OTHOCHTENRHO BOIOXPAHHAHLL 0co0EHHD
3AMETHE H3MEHEHHH KaTeropHd croxa p. Toboa Ha nocty ¢ 3sepHHOrOA0BCKOE, HA
p. Huwmsm va nocry ¢ Mabduckoe, Hamenedne croka cocTaBuinn gag ¢ 3sepuHoro-
JNOBCKOE: CPeAHeronosod pacxol ymedbldicd B 1,44 pasa, MakcHMANbHBIA pacxoq
B 146 paza, MHHHMAJBHBIH PACKOD 33 NEPHOL JeTHE-0CEHHER Mexend B 1,23 pasza,
IHMHHE MHHHMAJBHLH cTok B 1,23 paza; and ¢, HabHHCKoe: cpelHerofosoi pacxon
yMeHblEacA B 1,99 pasza, makcHMalbHHH pacxod B 2,7 pasa, MHHHMAaABHEA pacxon
33 TIepPHOL AeTHe-OCeHHeR MexeHH B 1.8 pasa.

3. HecMoTtpa Ha Godbllee yIaJeHHe 0T BOOOXPAHHIMIL, KpPHBRe CBAIM MHTe-
FPanBLHEX IHAYEHAH aHATOTHYHEIX XapakTepHCTHE CTOKa AR CTROPOS B . ANVToposck
{p. Todoa) uor. Hoam (po Hisam) tase NOKaselBaT 3HAUHTENLHOE BIHAHHE 33-
PECYMHPOBAHHOCTH PEKH Ha BCTECTEEHHEH X0 BOAHOTO pexHma. CHHMEHHE Xapak-
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TEPHCTHE Ha STHX NOCTAX COCTARHIC: CpelHeradosol cTok Ha 43,0 »*/c (r. HayToposck)
M 3452 m*/c (r. Mwmm), makcHmaibhpil pacxot — 1921 s%c v 44948 m*/roq,
MHHHMAIRHEE CTOK 33 JETHe-0CEHHIN MemeHs — 306 m*/ron 1 15.8 »*/¢c coot-
BETCTREHHD,

6, Kak Ha p. Todon, Tak v Ha p. Hioum ocodeHHo CHABHO BAHAHHE padoThl BOIO-
AP HHEJHLL [IPDHHJHE'ITH Hd MAdKCHMAIBHBEX ].PH-L".:{U.{J.EL.'{. T MOMHO O0BHCHHTE 33-
JTEPAFHEM GOBITHX 00 BLEMOB BOJTE B QEICDEYADRAX H H3 MHHHMAABHOM CTOKE 3a
JNETHE-OCEHHION MeKeHEb (COKpalLeHHe Mo BAHAHHEM 00Je¢ AKTHBHOH X039HCTREH-
HOE OeATeNBHOCTH B TEJDe HFIEM.!rI. rodid. a Takse El!‘iH'_'r'."-"l:.".'I!rl.Ll.HH BOOBR B E.Cl,.'.llil.'".pr'.:l-
HH.I'[}'IU.IEJ{]- EL‘HE.EI.ETEHE OCYVIIECTENEHHA BOJOXDAHHAHITEAMH CAHHTAPHBIY TIOMYCKOB
BOJIE H NMOOAMOTOBEKH HX Yall K NpHeMY BeCeHHerD CTOE MHHHMATEHEIA CTOK 3a
IHMHEK MEeREeHE MpeTepne] HauMeHBLIee HIMeHeHHe,
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