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B Oacceiine pexku Amymapbu (DYHKIIMOHHPYET CIOXHBIA BOJO-
XO3SIUCTBEHHBI KOMILIEKC, paboTa KOTOPOTrO B MOCIEIHUE TOJbl 3aTpyAHEHA
U3-3a2 OTCYTCTBHS OIEPATUBHOTO WH(GOPMAIIMOHHOTO obecrieueHus Ha ¢oHe
HapacTaHus JeduIUTa BOJHBIX pecypcoB. s yiydiieHus ymnpaBlICHUS
BOJAHBIMH pECypcaMu HEOOXOJUMO TMOBBICUTh JOCTOBEPHOCTh U KA4YECTBO
uHOpPMAITM — MOJCPHU3UPOBATH CHUCTEMY KOHTPOJIS W TMPOTHO3UPOBAHUS
TpaHchOpMaIMK CTOKA peKU AMyAapbu. JTa CUCTeMa J0JKHA BKIIIOYATh B CE0s
0a3y JaHHBIX W MAaTEMAaTHYECKHE MOJCIH TOJOBOTO IUIAHUPOBAHUS W
OTIEPAaTUBHOTO YIIPABJICHHS.

Mopenu rofoBOTO TUIAHUPOBAHUS JTOJDKHBI MO3BOJISITE PACCUUTHIBATH B
MECSYHOM paspe3e TOMYCTHMbBIC PEIICHUS IO PEryJIUPOBAHUIO M HCIOJb-
30BaHMIO BOJHBIX PECypcoB. Mojenu OINEepaTUBHOTO YIPABJICHHUS — OTO
JTUHAMUYECKHAE MOJIEIH, TIO3BOJISIFOIIIE HA OCHOBE OMEpaTUBHON MH(OpPMAIUHU B
BEPXHHUX CTBOpAaX PEKH MPOTHOZUPOBATH TpaHCHOpMaIHio Tuaporpada CToKa Mo
TEYCHUIO PEKU Ha KPATKOCPOUHBIN Mmeproa (HECKOIBKO THEH) ¢ IIaromM pacdyera
He Ooznee cyrok. OmepaTHBHOE YIpaBJICHUE BKIIOYACT aHAIN3 (HaKTHIECKOM
CUTyalli B CPaBHGHWU C pENICHUSAMHU, TPUHATBIMA Ha JTale TOIJOBOTO
TTAHUPOBAHMUS, BO3MOKHYIO KOPPEKTHPOBKY TIAHOB.

CeronHsl akTyanpHOM sBiseTcsa 3anada co3aanus miusa bBO «Amynapbs»
UH(OPMAIMOHHO-TPOTPAMMHOIO  KOMILIEKCAa  ONEPATHUBHOTO  YIPABJICHHS,
BKJIIOUAIOIIET0 KOMITBIOTEPHYIO JAMHAMUYECKYI0 MOJeinb AMyaapbu, 0a3y
JAHHBIX U UHTepdenc, 00beIUHAIONINI BCE NEPEUNUCIECHHbBIE COCTABIISIONUIUE B
eAMHOE 11eJ10€ B cocTaBe nH(popmaimonHoit cucteMsl bBO.

BBO «AMynapbsi» OCYILIECTBIISIIOT r0JIOBOE MJIaHUPOBAHMUE,
COTJIACOBAaHHOE C BOJIOXO3SMCTBEHHBIMU BEJOMCTBAMH T'OCYJIapCTB W OIepa-
TUBHO-JIUCIIETYEPCKOE YIIPABICHHE, 00ECIIEYUBACT MOJja4y U KOHTPOJIb BOJIHBIX
pecypcoB B mpexaenax ycraHoBieHHBIX MKBK mumuToB. Pexumblr paboThi
BOJIOXpaHuIuIll paszpadarbiBatoTcs bBO ¢ 1menbio yaoBIETBOPEHHUS BOJIOIOT-
pebuteneid M HEAOMYLIEHUs] KOH(JIMKTHBIX CHUTyalldd W YTBEPXKJAIOTCS Ha
3acenanngx MKBK.



Oco0ennocTu TpancGopManum CTOKA

3ajmauy  ympaBieHUss OOBEMOM  pEYHOro CToka AMyJappu B
(UKCUpPOBAaHHBIX MHTEPBaIaxX MECSL, CE30H, BOAOXO3UCTBEHHBIN IO/, C IIarOM
CyTKH, JeKada, MeEcCsl, MOXHO C(hOpPMYJIHPOBATh CICAYIOIIMM 00pa3oMm.
HeoOxoaumo BbIOpaTh TaKUe pEXUMHBIE MapaMeTpbl (QPYHKIMOHUPOBAHMS
peuyHoil  cucteMbl  (BOAOXpaHWIMILA, BOJI03a00OpbI, CcOpPOCHI), KOTOpbIE
obecrnieunBanyM Obl BBINOJHEHUE TPEOOBAHUM BOJOMOTPEOUTENEH (COrIacHO
JUMUTAM Ha BOJ03a0Opbl B KaHajiel W Tonayy croka B [Ipuapanbe),
MUHUMAJIbHBIE MOTEPU CTOKA PEKH, MPU COXPAaHEHUH HEOOXOJUMBIX 3aracoB
BOJIbl B BOJOXPAHWIMIIAX K KOHILY repuoja ynpasienus. B gestensnoctu bBO
“AmMynapbs’ AaHHas 3ajlaya periaeTcs Ha BEreTallMOHHBIN (anpeb-CeHTIOph) U
MEXBEreTalMOHHBIN (OKTSIOpb-MapT) MEPHOJIbI BOJOXO3sIICTBEHHOTO rojaa. [1pu
ATOM, CHayajia OLIEHMBAIOTCA pPa3MEpbl PACIOJIaraéMblX BOJHBIX PECYPCOB,
MOJIy4aeMbIX Ha OCHOBAaHUM TMPOTrHO3a Y3TUIPOMETa O BOJHOCTH PEKH
Amynapbs B ctBope Kepku, mporroza OOKOBOW MPUTOYHOCTH K PEKE HUXKE
Kepku u HauanbHBIX 3a11aCOB BOJIbI B BOJIOXPAHUIIUIIIAX. 3aTEM aHAIU3UPYIOTCS
COOTHOIICHHS] MEX]y pacrojaraéMbIMyd BOAHBIMH pECypcaMu U TPeOOBaHUAMHU
Ha BOJAY, U UCXOJS U3 3TOr0, PACCUUTHIBAIOTCS PEKUMBI PETYIMPOBAHUS CTOKA
BOJOXpAaHWIMIIAMA U ToAauyu BoJbl K KaHaibl W Ilpuapanve. C 3amaueit
IIPOTHO3UPOBAHMUS HEPA3PBIBHO CBsI3aHA 3a7a4ya OCYIUECTBICHUS KOHTPOJIS 3a
o0ecrie4eHreM MPUHATHIX PEKUMOB M YCTAHOBJIEHHBIX JIMMHUTOB, a TaKXke
3a/1a4ya UX KOPPEKTUPOBKH B 3aBUCHMOCTH OT M3MEHEHUS BOJOXO3SICTBEHHOMN
cutyanui. OcCHOBa pacyeToB — METOJA pycioBoro BoaHoro Oamanca (PBB),
pe3ynbTaT — (hakTU4YecKue (3a OTUYETHBINM TNEPHOJ]) W MPOTHO3HBIC (HA MEPHUO]
IPOrHO3a) BOJAHbIE OajaHChl, C CPEAHECYTOUHBIMU, CpPEIHEACKAJAHBIMU U
CPEIHEMECSIYHBIMU ITapaMEeTpaMu CTOKa PEKHM B XapaKTEPHBIX CTBOPAX, C
yKa3aHHEM PACUETHBIX MOTEPh CTOKA, 1e(ULIUTOB BOJIbI, HEBA30K OanaHca.

Tpanchopmanus cToka pek MPOUCXOAMT 3a CYEeT BoJ03abopa,
pPEryJIMpoOBaHUs CTOKAa BOJOXPAHWIMIIAMH, COpOca B pEKy BO3BpaTHBIX BOJ, a
TaK)K€ NepepaclpeiesieHds BO BPEMEHM CTOKA B pycle M IOiMe, T.€. €ro
aKKyMYJMPOBAHMS B MOJIOBOABE U CPabOTKU B MEKEHb. B OaslaHce peuHbIX BOA
AMygnapbu pyciIoBO€ peryJMpoBaHuE (HAaKOIUIEHHWE BOJBI B PYCJ€ M HA MOMME
IpU NMOABEME YPOBHS M OT/Haya €€ MpHU CHaje) UIPaeT 3HAYUTEIbHYIO pPOJIb —
y4eT JaHHOro (pakTopa no AMyAapbe B IOJOBOJbE TOJBKO B CPEAHEM TECUECHHUU
PEKH T03BOJISIET BHECTH KOPPEKTHBBI B OalaHCOBBIE pAacyeThl NOpsAJKa Ha
2-3 KM’ BOJIBI/CE30H, M TEM CAMBIM, CHU3MTh Ha 3Ty BEJIHUMHY OMIMOKY pacuera
IpuToKa K TrosiMyroHCKOMY THApOy3y. C yIIMHEHUEM PaCyETHOIO IEPUOJIA 10
rojia, Korja LUK “HAnoOJIHEHHE — OMOPOKHEHUE PYCIOBOW €MKOCTH OOBIYHO
3aBEpILIAETCS, BETUYMHBI PYCIOBOTO PETYIUPOBAHUS IPUOIMKAIOTCS K HYJIIO.



banancoseie pacuersl bBO “Amynapes” n HUL[ MKBK nokaseiBaror,
yto nocie 1992 roma HEBS3KM pycioBoro OajlaHca B CpPeIHEM U HUKHEM
TEYEHUSIX PEeKH AMyJapbs 3HAUUTENIBHO BO3pOCiu. st TOro, 4ToObl BHIAEIHUTD
U3 (aKTHUECKMX HEBSA30K PYCIOBOro OanaHca COCTaBIISIIOUIYIO IOTEPb,
HEOOXOJMMBbI CIELHMAJIbHBIE HWCCIEI0BAHMS, BKIIOUYAIOIINE MOJIEIUPOBAHKE
MPOIIECCOB B3aUMOJICUCTBUS pycla PEKHM U €ro mnoToka ((QuibTpaiMOHHBIHI
IPUTOK, OTTOK U JIp.) U YUCJIEHHbIE SKCIEPUMEHTHI, MO3BOJISIIOIINE BbIIaBaTh
pe3yJIbTaThI VIS ““HOPMHUPOBAHUSA  MOTEPb.

OueHka pycJ0BbIX IOTEPb

['upponornueckas cutyanuss B TOCJIEIHHE TOAbl TpeOyeT yTOYHEHUs
CYIIECTBYIOIIMX METOAUK pacu€ra pyCIOBbIX MOTEPh W3 PEKU AMyJapbu H
BoJoXpaHwiuil TroAMyroHCKOro ruapoysna. K Tomy e, CyLIeCcTBYeT
HEKOTOpbIE PACXOXKJEHHUS B OLIEHKE 3TOM COCTaBISIONIEH BOAHOTO OanaHca
Pa3IMYHBIMU aBTOPAMU M OPraHU3aLUAMH peruoHa. J{Jst Toro, 4To0bl BBIIETUTh
U3 (PaKTUYECKHX HEBSI30K pYyCIOBOro OajaHca PEKM U  BOJOXPAHUIIMII
COCTABJISIIONIYI0  TOTEPb, HEOOXOAMMBI  CHEIHUAIbHBIE  HCCIEIOBaHMUS,
BKJIFOYAIOIINE MOJEIMPOBAHUE MPOLIECCOB B3aUMOJIECHCTBHS pycia PEKU U €ro
cToka ((pUIbTparMOHHBIA MPUTOK, OTTOK U JIP.), Yallld BOJIOXPAHUJIUINA U €T0
HAIIOJHEHUS, U YHUCJIEHHBIE JKCIIEPUMEHTHI, IMO3BOJISIIOIINE ‘“‘HOPMUPOBATH
noTepu. OTO TMO3BOJUT OOOCHOBAHHO PACCUMTHIBATH IMOTEPH CTOKA Ha
pacyeTHBIX y4YacTKaX peKu AMyJapbd B 3aBUCUMOCTU OT IMEpPUOJA BPEMEHU U
MIPOXOJSIIIMX [0 PEKE PacXOJ0B BOJBI, a I BOJOXPAHWINIL THOSMYKOHCKOIO
TUAPOYy3J1a — U B 3aBUCUMOCTH OT YPOBHS BOJIbI B BOJOXPAHUIIUIIAX.

B 60-x rogax npouwioro cronetusi B.Ilynbll oneHUBan noTepu BOJAbI U3
pekn Amymapsu B 7.6 kM° (ILymsr B.JI, 1965). B mpoeKTHBIX mpopaGoTKax
Cpenneasuarckoro otaenenus ['maponpoekra (1971 rox) x ['enepanbHOl cxeme
KOMIUIEKCHOTO HCMOJIb30BaHUSI BOJAHBIX pecypcoB p. Amyaapsu (CAO
I'uapomnpoexrt, 1971) norepu U3 peKku OLEHUBAIHUCHL B 7.8 KM® B TOJ (nns
YCIIOBUM CpPETHEMHOTOJIETHETO rojia). M3 HuX, Ha yyacTke OT ciausHusg Baximia u
Isumka 1o . Kepku motepy Bojsl (Ha McapeHue) OleHUBAINCh B 1.2 kM, Ha
yuactke Kepku—Yatnel B 6.6 KM (Ha ;oo uUcmapeHus: npuxoamnoch 4.7 KM,
Ha ¢uisTpanmio 0.3 KM', Ha HeydTeHHbIH Box03a6op 1.4 kM u 0.2 KM ObLIM
OTHECEHbl K TOYHOCTH ydeTa cToka). B Hauane 80-X rogoB Npu YTOUHEHHH
cxeMbl AMyJappu OLEHKa MOTEpb OblIa HECKOJIbKO cHMkeHa (Cpenasrurpo-
Boaxyonok, 1984). Jlns mamoBogHoro roma (90% obecnedeHHOCTH) TMOTEpH
MIPUHUMAJIMCh PaBHbIMH 2.9 KM’, B TOM 4HCIIE B HU30BBSX 1.96 KM’ (mm 7.2 %
OT CTOKa B CTBOpE TIOSIMYIOH).

B cBsa3u ¢ BBOAOM B OIKcIUlyaTaluio TIOAMYIOHCKOTO THIpOYy3Jia
(BooxpaHuMIIa ObLIM 3amojiHeHbl B cepeauHe 80-X) M M3MEHEHHUs pPeKruMa



peKH B HHU30BBSX, BCTajla 3ajlaya MEPecMOTpa pYyCIOBOro OajlaHca peKu u
YTOYHEHHUs MOTeph (BKIIOYAs OLIEHKY B BOJOXpaHuUiumiax TroSMyIOHCKOTrO
rupoysna). Takue nccinegoBaHus, UMEIOIIME MOIIHYIO KCIIEIUIMOHHYI0 0a3y,
npoBoauiuch ¢ cepeaunbl 80-x 1o cepeaunbl 90-x rogoB B CAHWUUPU, B
ornene KomruiekcHOro peryiaupoBaHusi cToka pek. MccnegoBaHusi BKIIOYAIH
HaTypHbIE HU3MEpPEHHs, MX O00pabOTKy U KOMIBIOTEPHOE MOJIETUPOBAHUE
nporeccoB dopmupoBanus noreps (Copokun A.I', 1994). Tlo pesynbTatam
JAHHBIX HCCIIEIOBAaHUS MOTEPU U3 PEKU, B cpeaHeM 3a nepuon 1981-1988
rOJIOB, OLCHUBAINCE B 8.6 KM', B TOM uHcie Hibke cTBopa THOsMyIOH — 3.8 KM
(umm 13.2 %). Totepu 3a 1989-1990 romsi coctaBunu 7.3 kM, ogHako ¢ 1991
rojila OHM CTaJIM BHOBb BO3pacTaTh. Tornaa ke OblI C/ieslaH BbIBOJ O 3aHM)KCHHUU
NOTEPh B YTOYHEHHOW ['eHcxeme AMyaapbu, B YaCTHOCTH, 3a CUET HE y4deTa
(GUIBTPALIMOHHON COCTABJISIONIEH, KOTOpas MPHU MPOXOKICHUH OCBETIICHHOTO
notoka (Huxke TIOSMYIOHCKOTO THAPOY3ja) MOKET COCTaBJISATh 3HAYUTEIbHYIO
4acThb MOTEPb.

beina paspaborana runore3a (Copoxkun A.I', 1994), cornmacHo KOTOpOi
peka or r.Kepku pmo Japranatel 10  yciuoBUSIM  (popMUpOBaHUS
GUIBTPAIMOHHOTO TOTOKa Jenwiach Ha JBa ydacTtka: Kepku-Wnpuuk wu
Wnbunk-Jlapranarta. IlepBplii y4acTOK XapakTepu3oBalicd (PUIbTPALMOHHBIMU
MOTEPSMH, BTOPOM — (UIBTPAIIMOHHBIM PYCJIOBBIM MPUTOKOM, 3aBUCAIIUM OT
BEITUYMHBI (UIIBTPAIMOHHBIX TMOTEPh HA TMEPBOM yuacTKe. TpeTwil ydacTok
(Trosmyton-Camanbaii) xapaktepu3oBajicsi (UIbTPALMOHHBIMUA  MOTEPSIMH.
bbut mony4eHsl 3aBUCUMOCTH, OOBEIUHSIONINE PYCIOBYIO (DHIbTpaIuio c
TUAPABINYECKUMH apaMeTpaMyd U MYTHOCTBIO MOTOKAa (4€M HHXKE MYTHOCTb,
TeM BbImie notepu). Mcnonp3zoBanue B moaensx CAHUNPU dunbrpanmonasix
3aBUCUMOCTEH,  GopMyn  pacdyera  MYTHOCTH  IOTOKa, a  TaKxKe
Mopdomerpudeckux 3aBucumoctedn  X.Mcmarmmoa (3, 4) MO3BONHIIH
pPacCUYUTHIBATh MOTEPH M3 PEKU KaK Ha (UIBTPAIMIO, TAK U HA UCHApEHHE, IS
J1000T0 TI0 BOJHOCTH T'0j/1a, CE30Ha, MECSIIA.

['unore3a o Hanuuuu (QUIBTPALMOHHBIX MOTEPh M3 PEKU AMyAapbH,
noctaBiieHHass BrnepBble B.Kynunsim (1947) u A.IlpockypsikoBeim (1953)
noATBepkKAAIach He ToNbKO uccnenosannssmu CAHUMPH, vo n I'maponpoexra,
COIIACHO KOTOPBIM Ha y4yacTke TrosamytoH — Hatibel B KoHIE 60-X 1 Havae 70-x
roJIoB OBLT yCTAHOBIICH TOJI3EMHBIA OTTOK Topsika 1.4 KM® B TOJI (CBeTutckuit
B.I1, 1985). B.Kynun (1947) onpenenuB (QuibTpaliOHHBIE TIOTEPH U3 PEKHU B
150 m*/c (umu okos0 4.7 KM® B TOJI), CAe/al BBIBOJ O MTAHHH AMYIapbUHCKOI
BOJOM TmoOA3eMHBIX BoA ImycThiHM Kapakymsl. M.KpuBomenn B cBoux
uccnenoBanusix (Kpusomeit M.U., 1997) npuxoauT K 3aKIIOUYEHHUIO O CBSI3U
pycioBOil ¢QuiabTpanuu U3 AMyJapbd C pacxoiOM BOJBI B pycClle, a TaKXKe
HaIpsDKEHUSIMU B 36eMHOU Kope. I1o ee JaHHBIM TOJIBKO B AenbTe AMyJapbu 3a
1977-1988 roxs! cpeanue (UIBTPALHOHHBIC OTEPH OLEHUBAIOTCA B 2.6 KM
Bcemu ncciienoBarensiMm OTMEUEHO CyHIECTBOBAHUE CUCTEMATUYECKUX HEBS30K



OaJIaHCOB PEKHU OJIHOTO 3HAKa, YTO HMCKIIOYAET OMIMUOKU WM3MEpeHUU (OIIMOKH
U3MEPEHUN JOJKHBI UMETh pa3Hble 3HaKW). B cymmapHOM oObeMe MoTephb CO
BpemereM (70-e, 80-e, 90-e roawpl) HaOMOMAECTCS yBEIWYEHUE JIOJIH
(GUIBTPALIMOHHON COCTABIISIONICH.

I[To pganaeiv CAHUMMPU (Copoxun A.I'., 1994), norepu Boasl u3
Bojoxpanunuill TrosamyroHckoro ruapoyszna (TMI'Y) mnpu  nomHoM ux
HAIONHEHNH oueHnBatotes B 1.1..1.2 kM’ 3a roa. U3 Bomoxpanmmmm TMIY
(PycnoBoe, Kanapac, Cynrancanxap, KomoOynak) npu ux HaroJIHEHUH BbIILIE
otMeTku 125...126 m HaOmomaroTcs GUIBTPAIMOHHBIE TTOTEPH, MIPU CPabOTKE
aTUX eMmKocTted — QuibTpanuonHeli TpuToK (Copoxun A.l'., 1994).
OuibTpallMoOHHasl COCTABJISIONIAsA B 001IEM 00beMe MOTEPh M3 BOJOXPAHUIIHUIIL
TMI'Y wMoxer pnocturaTh B oceHHe-3uMHuM mnepuog 60..70 %. PabGora
PycnoBoro Bogoxpanunuma TMI'Y Ha ormerkax Huxke 120...119 m obGecne-
YMBAaE€T HE TOJBKO CHUKEHHME IOTEPh BOJABI M3 PyClOBOro BOJOXpaHWIMILA
TMI'Y, HO U TpPOIMYCK HAHOCOB B HIKHUN Obed M YyBEIMYCHUE MYTHOCTH
MIOTOKA B PYCJI€ PEKU U KaHallaX, YTO YMEHbIIIAET MOTEPU CTOKA HA (PUIIbTPALIUIO
B HM30BbAX. [l oOecrieueHus MaHHOTO PEKHUMa PEKOMEHJIOBAHO IPABUIIO,
3aKJII0Yaloleecss B MPEUMYIIeCTBEHHOM cpaboTke PyciioBoro BomoxpaHuiuiia
U OJHOBPEMEHHOM HAIlOJIHEHMM BCEX €MKOCTel. JlaHHBIM MNpUHLMNII,
IIPEIJI0KEHHBIN rpynIon ycclie1oBaTeNen oTAesa KOMILIEKCHOI'O
perynupoBanusi ctoka pek (OKPCP) CAHMMPH, B ToM uucie u aBTOpoM, B
nepBoi nosioBuHe 80-X rofoB, B HACTOSIIEE BpPEMs MPUMEHSETCA B MPAKTUKE
skcruryataun TMI'Y 1 mo3Bosss€eT 3HAUUTENBHO YMEHBIINUTH TOTEPU BOJIBL.

Crnenyetr OTMETUTH, UTO PYCJIOBBIE OAAaHCHI O peKe AMyaapbe C IENbI0
BBISIBJICHUSI CHCTEMAaTHYECKUX HEBSI30K OanaHca W OICHKA TOTEePh CTOKa
COCTABJISIFOT TJIAaBHBIM 00pa3oM B MHOTOJIETHEM U PEKe BO BHYTPUTOJ0BOM (10
ce3oHam) pazpesax. [Ipu olieHKe 110 MHOTOJIETHEMY PSIY UCKIIIOUAETCS BIUSHHE
Takoro (akropa, Kak OeperoBoe pEryJMpoOBaHHE, YTO TOBBIIIAET TOYHOCTH
OLICHKH.

Uccnenoanuss OKPCP CAHUMPU, nposonumbie B 80-x u 90-x rogax,
[0 OLIGHKE MOTEPb BOABI B AMyJaapbe M BOJOXpaHUIMIIaX THOSMYIOHCKOrO
THAPOY37la, B OCHOBHOM, OBUIM  TMOATBEPKICHBI  MOCICAYIOIIUMHU
uccinenoanusiMu Hayuyno-texnunueckoro nentpa (HTL[) “Toza Hapse” HIIO
CAHUUPU (Pecriybnuka Y30ekuctan) u HayuHo-uH(pOpMaIrimoHHOTO TEHTpA
(HAL)) MKBK. Otu oprammzauuum npogoipkuwin  ucciaegosanuss OKPCP
CAHHNHNPH no oneHke pycioBsIX noTepb AMyaapeu ¢ KoHIa 90-X roioB U Mbl
pacronaraemM CerojHs omnpeAeeHHBIMA HapaOOTKaMU B 3TOH 00JIaCTH, KOTOPBIE
MOTYT CIIY>KUTh OCHOBOM UCCIIEIOBAaHUN MO ““HOPMUPOBAHUIO OTEPH .

BhImosTHEHHBIC  MCCIICOBAHUS  IMO3BOJISIIOT  BBUICITUTH  OCOOCHHOCTH
pacyera cTareil pyciioBoro 06aganca AMyJapby Ha CICIYIONMX y4acTKax.



Vyactok r/m Kepku - r/m WUnpumk. Ilporsxennocts 295 kwm. Iloiima
mupuHoit 4-5 kM. VYkion 0,00024. Bopmozabop u3 peKkd MPEBBINIACT
KOJUIEKTOPHBII cOpoc B peKky. PuibTpallMOHHBIE MOTEPU 3aBUCAT OT pacxoia
(npsimasi UHEWHAsT 3aBUCUMOCTb) M MYTHOCTH (OOpaTHas TIOKa3aTelbHasl).
Pe3synpTupytomas pycioBoro 0ajaHca Mo MHOTOJIETHUM JAHHBIM YKa3bIBaeT HA
cpenHerosoBbie norepu. OUIbTpPALMOHHBIE IOTEPU U3 PyCiia PEKU MTPOUCXOMST
Ha JieBblld Oeper. OcHOBHas macca (UIbTPALMOHHBIX MOTEPh B pyclie U3-3a
3aTPyIHEHHBIX YCJIOBUH OTTOKa 3a MpPEIeNbl JOJUHBI MOXET pPacXo/0BaThCs
TOJIbBKO Ha CyMMapHO€ HCIApeHUE C YPOBHS TPYHTOBBIX BOJ M Ha
BBIKJIMHUBAHKE B KOJIJIEKTOPHO-JIPEHAKHYIO CETh.

VYuyacrok r/n Unbuuk - r/m bupara ([lapranara). [Ipotsokernocts 140 k.
[Hupunoit moWMbl HeOOJbIIAs, MECTAMH MPAKTUYECKH OTCYTCTBYET. Y KJIIOH
0,00022. KonneKTOpHBIH MPUTOK B PEKy MPEBBINIAET BOJI03a00p W3 PEKH.
OuIbTpallMOHHBIE MOTEPH CYHIECTBYIOT. DUIBTPAIMOHHBIA PYCIOBON MPUTOK
3aBUCUT OT BEJIMYMHBI (PUIBTPALMOHHBIX MOTeph Ha ydacTtke Kepku-Mnbumk
(mokazarenbHasi 3aBUCUMOCTb) W IIUPHHA MOTOKA. [IpuUTOYHOCTH B pycio
NOCTOsIHHA. Peka  sBisSIeTCST  €CTECTBEHHOM  JPEHOW TMOJA3EMHBIX  BOJ
MPUIETAIOIUX TePPUTOPUN. BO3ZMOXKHO MOCTYIIIEHHE B PYCIIO MOJ3EMHBIX BOJ
c 00oux GeperoB U BHIKJIMHUBAHUE MTOAPYCIOBOrO MOTOKA.

VYyactok r/m bupara ([lapranara) — r/m TioamyroH. Y4acTok moTepsr Ha
UCIIADEHWE W B3aUMOCBSI3M TOPHU30HTOB BOABI B BOJOXPAaHWIHINAX C
TOPHU30HTAMHU TPYHTOBBIX BOJ. IIpH ypOBHSX BOJBI B BOAOXPAaHUJIUIIAX BBIIIIC
125 ormetkn HabOmomarOTCs  (PUIBTPAIIMOHHBIE IMOTEPH, PACTYIIHE C
YBEIIMYEHUEM TOPU30HTOB BOJIBI B BOAOXpaHWJIHUINAX. B amama3oHe OTMETOK
125...120 dunpTpaninoHHasi COCTABJISAOIIAsA He3HAUUTEIbHA, HIDKE 120 oTMEeTKH
HaOMroaeTcs GUIbLTPAIMOHHBIN IPUTOK B BOJIOXPAHUITHIIIC.

VYyactok r/m Trosmyron - r/m CamanOaii. IlporskeHHOCTH 235 KM.
KomnexkTopHbiit cOpoc B peky He3HauwmTeleH. Hamuuwme GuibTpamroHHBIX
[IOTEPh 3aBUCUT OT CTENEHU OCBETIEHUS PYCIOBOIO MOTOKAa (MYTHOCTH) H
HIUPUHBI TTOTOKA. OCOOEHHOCTBIO IE€NbThl AMYJapbu SIBISETCA IpeoOsagaHue
BEPTUKAJIBHOIO BOJOOOMEHAa NIPH BEKOBOM CTOKE. BOMM3M pPEKH YKIIOHBI
3epkajia rpyHTOBbIX BoJ nocturaroT 0.001 u 6onee, mo Mepe yJqaneHus: OT peKH
OHM yMeHbIIAIOTCSA. OTHOBPEMEHHO yXYAIIAIOTCS (UIBTPAIIMOHHBIE CBOMCTBA
nopoA. OCHOBHBIMM IYTSIMH Pa3rpy3Ku MOA3EMHBIX BOJ SIBISIOTCA UCHAPEHHE C
YPOBHSI, TPAHCHHUPALHMS PACTUTEIBHOCTHIO, BBIKIIMHUBAHUE B KOJUIEKTOPHO-
JIPEHAXKHYIO CETh.

YuclieHHbIE pacyeTsl MOKa3bIBaKOT, 4To nocie 1992 roma HauOosblune
HEBSI3KHU CTOKA 10 AMyapbe HaOmoaanuck Ha yyactke J{apranara — CamanOai,
KOTOPBIE HENb3s MOJHOCTHIO CIUCHIBATh TOJIBKO HAa MOTEpU CTOKA. B mepuossl
0c000ro MajoBOJbs, MOBTOPAIOIIErocs 0o0Jjiee OJHOTO T0Ad, OTHOCUTEIIBHBIE
IOTEPU B HHU30BbAX AMyzappu MoOryT pocrurate 23 %. OTO sBIICHHE,
uccaenyemoe Ha naHHbIX 2000-2001 romoB, MmeeT BpEMEHHBINM XapakTep H



CBA3aHO C HEKOTOPbIM YBEIWYEHHEM (UIBTPALMOHHON COCTABIISIONLICH,
BbI3BAHHOW TMAaJICHUEM YPOBHS TPYHTOBBIX BOJI B MHPEIPYCIOBOM 30HE.
OTHOCHUTENIbHBIE TOTEPU B HHU30BBAX B CPEAHHE MO BOJAHOCTH TOMIbI, Kak
MOKAa3bIBAIOT PAacyeThl, HE MPEBBIMLAIOT 6...12 % (HWKHUI mpenen — npu He
OCBETJIEHHOM IIOTOKE, (opmupyeMoMm pabotoii PycioBoro BomoxpaHwiInnia
TI0AMYIOHCKOTO THIPOY3Jia Ha MOHMKEHHBIX OTMETKAX).

OneHka moTepb BBIMOJHEHHAs Ha MOJENAX Uil MaJloBOJHBIX JieT (1982,
1989, 2000, 2001 roapl) mokKa3pIBaeT, YTO MOTEPU B BEreTAlMIO JIEKAT B
npexnenax 4.3...6.4 kv’, B Tom uncie: 10 TMI'Y — 1.3...2.0 kv’, Hike TMIY —
2.5...3.7 kM’. HeBsI3KH CTOKA, IPEBBIMAIOIIAE ITH OIEHKH, MOTYT CBUICTEIIb-
CTBOBAaTh O HEYUYTEHHBIX MOTEPSAX MO PEKE U U3 BOJOXPAHMIIUIL, BKIIOUYAIOIIUX
HEYYTEHHbIH BO/03a00p, oOWMOKM u3MepeHuit u pacuera. Ilotepu B
BojoxpaHuwiuiax TMI'Y oneHuBarOTCS B 3aBUCUMOCTH OT CPEIHEr0JI0BOTO
ypOBHsI BOAbI B nipenenax 0.7...1.3 KM 32 roJ.

TIOSIMYyIOHCKHMIA THUAPOY3€J OCTaeTcsl B HACTOSLIEE BpEeMs Majo
U3YYEHHBIM OOBEKTOM B 4YacCTH OLEHKH HENPOU3BOJUTENBHBIX TMOTEPh H
BO3HUKHOBEHUS HEBSI30K PYCIOBOro OanaHca, a Takke (aKTOpPOB BIUAIONIMX HA
BOAHBIA  OajaHC, W3MEHSIONMX W  OrPAHMYMBAIONIMX  PETYJIHUPYIONIYIO
CIIOCOOHOCTh BOJIOXPAHUJIUI (3aWJICHHE BOJOXPAHWIHIL, OaTUMETPUUYECKHE
KpuBble ¥ 7p.). HempaBunbHbBIN pacdeT BOAHOrO OanaHca, MOKa3bIBAIOIIHMA,
Halpumep, HEXBAaTKy BOJbl B MAaJIOBOJHBIE NEPUOAbI NPU HUZKHUX OTMETKAX
BOJOXPAHWIIUIL, MPUBOJAUT K CIHCAHUIO TMOJYYEHHOTO Neduimra Ha TMOTEpH,
XOTS HAa CaMOM JeJie MOTEepb HET, a IPOUCXOAUT 3allOJIHEHHE MOHWKCHUH
(CO3maHHBIX PYCIOBBIMHU MPOLIECCAMU MPU MPOMBIBKAX BOJOXPAaHUIINILA), BOJA
U3 KOTOPBIX YK€ MPHU HAMIOJIHEHUH BOJOXPAHWIIUI JAeT HEYUYTEHHYIO MPUOaBKY
K CTOKY PEKH.

B 3umnMiI nepuoa Ha nmotepu BIusAET GaKTOp JbA000pa30BaHUs, a TAKKE
perynupyromas eMKOCTh TaxXuaTamickoro rupoysia, B KOTOPOU 3a7ep>KUBAIOT
BOAY JUTs oOecnieueHus: becrepe0oitHOM pabOThI JIEKTPOCTAHIUH.

Bb10op MeTO1a MOAETUPOBAHUSA

JUis  ycimoBuidk  Amynappd 32 OCHOBY  MOXET  OBITh  NPUHAT
KOHLENTYaJIbHBIA TOJIXO0J, MO3BOJISIIOIIMI IPU OTHOCUTENBHO HEOOJIBIIOM
o0beMe HCXOMHOM uWH(GOpPMALMKM TONydYaTh TMpPUEMIIEMBbIE S MPAKTUKH
pe3ynbTarbl. MOJEIMpPOBaHUE BOJHOIO peXuMa peKu AMynapbs MOXET ObITh
OCHOBAaHO Ha CXEMaTH3alMy IPOLIECCOB ABMKECHHSI PEYHOI'O IMOTOKA C y4ETOM
BpEMEHU  J00eraHus M HCHOJB30BAHUS  AMIMPUYECKUX  YACTHBIX
3aKOHOMEpHOCTEH (OPMUPOBAHUS U TpaHCHOPMAIIMU TOTOKA, XAPAKTEPHBIX
JUIS CPEAHEr0 TEUYECHMUS PEKU. B Mojenb BXOASAT 3aBUCHMOCTH, MO3BOJISIOIIME



pacCUYMTHIBATh MapaMeTPhl IOTOKA M XapaKTEPUCTUKU PyClia PEKH, IIOTEPH BOJIBI
Ha MCTHApeHHE ¢ BOAHOW MOBEPXHOCTH, PYCIIOBBIE (PMILTPAIIMOHHBIE TTOTOKH. B
KauyeCTBE XapaKTEpPHOTO TEUCHHUS MOXKET OBITh OOOCHOBAaHO YypaBHCHHE
KMHEMATHYeCKOW BONHBI (KBAa3MYCTAaHOBUBIIICECS JBMIKEHHUE), a TaKKe
0OaJIaHCOBBIM METO/I.

AJITOPUTMBI ONIEPATUBHOM OLEHKH CTOKA PEK MPEAIOIaraloT NOCTPOCHUE
TUJIPOJIOTUYECKUX PSAJ0B, MEHSIOMMXCS TNOJ BO3JACUCTBUEM €CTECTBEHHBIX
(hakTOpOB U AHTPOMOTEHHBIX BO3JACHCTBUN (YIPaBISIONIUX BO3JAECHCTBUN U HX
nociencTBuii). Takoil anropuT™M MOXHO pelmaTh B Pa3HOCTHOW CXEMe,
MPEANOJIaramiieii B MOMEHT t onucaHue coctosiHus cuctemel G(t) ¢ pemeHnem
R(t) u onienky cucrembl Ha MoMeHT t+1 B Buje G(t+1). Cxema obecriednBaeT He
TOJBKO BPEMEHHOE, HO M MPOCTPAHCTBEHHOE pPEUICHHE, I Yero
BOJIOXO035MCTBEHHAs cucTeMa (popMUpyeTcs B BUue rpada.

HaubGonee tpymHas 3amaya — BBIOOp M KOMIIBIOTEpPHAs pean3arius
JTUHAMHYECKON CXEMbI, MO3BOJIAIONICH MO CyTKaM (4YacaMm) MPOTHO3UPOBATH
TpaHchOpMaIHIO HCXOIHOTO THAporpada CTOKa B HaYale pacueTHOTO y4acTKa K
KOHEYHOMY CTBOpPY y4acTka. KoMIbloTepHOE MOAETMPOBaHNE TpaHCHOpMAIIH
CTOKa peKd AMynapbu MOXHO OCYIICCTBUTH Pa3IUYHBIMH KOJIWYECTBEHHBIMU
METOJJaMH pacueTa HEYCTaHOBUBIIETOCS JBMKCHHUS BOJBI B OTKPBITBHIX PyClIax —
CTPOTUMHU U YIPOILIEHHBIMH, TPEOYIOIMMHA MHHUMAIbHBIA HA0Op HCXOIHOM
uHdopmalmeit (4To yacto ObIBaeT OMPEIEISIONIUM MTPU BEIOOPE METO/IA).

[Mupnponunamudeckoe MOACIUPOBAHUE Jisi  OOJBIIMHCTBA METOJIOB
OCHOBAHO Ha UCIOJIb30BAaHUU YPABHEHUN MAaTeMaTHUYE€CKOU (DU3HKH, - UCXOIHAS
CUCTEMa YypaBHEHHI COCTOMT W3 YpaBHEHMH coOXpaHeHus Maccbl (2) u
ypaBHeHUs ABUKeHus (1):
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I'ne: koopauHata paccTosiHusl S U BpeMs t - HE3aBUCUMBIE [IEPEMEHHBbIE!
riyouHa h u cpegusis ckopocth V - UX QYHKIMH; TUIONIa/1b )KMBOTO CEUeHHUS ()
— u3BecTHasd (QyHKUMS MIyOuHBI; pacxoq Q ompenensercs Kak nmpousBeaeHue V
u (®); C — xoadduruent Ille3n; R — ruapapnudeckuil paanyc; g — YCKOPEHHE
CWJIBI TSDKECTH;  — OOKOBOW MPHUTOK Ha €AMHHILY JUTHHBL, “‘a” — KodhPuimeHT
HEPaBHOMEPHOCTH PACIPENEICHHUs] CKOPOCTEH IO TOMNEPEeYHOMY CEUYCHHIO

(0OBIYHO “a” MPUHUMAIOT PABHBIM STUHUIIE).

Jlunamuueckoe ypaBHeHue (1) MokeT OBITh YOPOIIEHO WM JaXe
3aMEHEHO WHBIM YPAaBHCHHEM JBIKEHUS, OOBIYHO sMIupuieckuM. Hawmbonee



U3BECTHBIE MpeoOpa3oBaHus - AUP(GY3MOHHOE YypaBHEHHE, KMHEMaTUYeCKas
BOJIHA, OajaHCOBBIE METOJbI, BKJIIOUawIIMe Bpems goberanuss [M.C.
['pymesckuid, 1982]. CymecTByeT  ONPEACIEHHBIM  ONBIT  CO3JAHUsA
nuHamudeckux moaeiaeri B CAHUMPU u HULL MKBK.

MopaenupoBaHue BOJHOTO peXuUMa peku Amynapbs B pabote
[A.I'.Copokun, O.A.KatomoB, 2002] mpexactaBisieT U3 ceOs cxeMaTH3alUI0
MPOIIECCOB JBMXKCHUSI PEYHOTO IOTOKA C YYE€TOM BpPEMEHU J100eraHus Hu
WCIIOJIb30BaHUsl IMIIUPUUYECKUX YACTHBIX 3aKOHOMEPHOCTEH (POopMHUpOBaHUS U
TpaHc(opMalvu MOTOKa, XapaKTEPHBIX JJII CPEHEro TeueHUs peku. B mozaensb
BXOJIAT 3aBHUCHMOCTH, TO3BOJISIIOIIME PACCUMTHIBATH MapamMeTpbl MOTOKA H
XapaKTepUCTUKU pycia peKd, MOTepu BOAbl Ha HCIAPEHUE C BOJHOU
MOBEPXHOCTH, PYCJIOBbIe (puiibTpanimoHHbie motoku. Cucrema ypaBHenuit (1, 2)
yOpouiaeTcss 10 KUHEMAaTUYECKOM BOJHBI, KOTOpas XOpOILIO MpeodpasyeTcs
CYIIECTBYIOIIUMH PA3HOCTHBIMM CXeMaMH (Tako€ BOJIHOBOE JIBH)KCHHE
HA3bIBAIOT TAKKE KBA3UYCTAHOBUBIIMMCS).

Kunemarnueckas BoJIHA

MopenupoBanue BOOHOTO pEXUMa pPEKH AMyaapbs IO METOLY
“KMHEMaTH4ecKasi BOJHA TMPEACTAaBISET W3 Cce0s CXEeMaTU3AIMIO IPOIECCOB
JBYDKEHUS PEYHOTO MOTOKA C YYETOM BPEMEHHM J00eraHusi U HMCIOJIb30BaHUS
IMIIUPUYECKUX YACTHBIX 3aKOHOMEPHOCTEH (POpMUPOBAHUSA M TpaHCHOpPMAIIIH
noToka. B Molenb BXOIAT 3aBUCUMOCTH, TO3BOJSIIOIIME PACCUUTHIBATH
napaMeTphl TOTOKA U XapaKTEPUCTUKHU pycia PEKH, IOTEPHU BOAbI HA UCIIAPECHUE
C BOJIHOM TTOBEPXHOCTH, PYCJIOBbIE (PUITBTPAIIMOHHBIEC TTOTOKH.

Jns pexku Amynappu JoJKHA OBITH pa3paboTaHa W anmpoOHpoBaHa
cnenuduyueckas MoJelb, OTpaXkaromass OCOOECHHOCTH MOP(HOIOTHIECKOM
CTPYKTYpbl U (POPMHUPOBAHUS CTaTe pycioBoro OanaHca. YUTEHBI MPOLECCHI
dbopMHUpOBaHUS PYCIOBBIX (UIBTPAIIMOHHBIX MOTOKOB. MOXHO BBIJCIHUTH J[Ba
xapaktepHbIx yuactka: Kepku-Unpunk, Unpuuk-/lapranara.

Ha mnepBom yuacTtke oOcHOBHOW (opMoil (umpTpanuu sBiIseTcS ee
(opMHpOBaHKE B BUJIE MOAPYCIOBOrO NOTOKA. BTOpON y4acTOK IpencTaBiiieT
co00ii 30HY BBIKJIMHHUBAHHS MMOAPYCIOBOTO MOTOKA B PEKY, YEMY CIIOCOOCTBYET
3arnyOJeHHOCTh Y3KOM JIOJIMHBI PEKH, BPE3aHHOM B MAaJONPOHUIAEMBIE
KOpPEHHBIE TOpOoabl. KaXkIplli XapaKTepHBIM Y4aCTOK PEKH UMEET CBOIO THIIOTE3Y
dbopmupoBanus QuiIbTpanuu. YYTEHBI JBa BaXXHBIX (DaKTOpa, KOTOpPHIE BO
MHOTOM ONPEIEISIIOT PEXKUM peKu: MOp(oMeTpus pycia 1 MyTHOCTh TIOTOKA.

OcHoBHBIE (haKTOPBI, ONMPEAEISIOUME IUPUHY U TIIyOMHY MOTOKA PEKH:
pacxonx BOJIbI, YKJIOH, AUAaMETp AOHHBIX HAHOCOB. B amropurtme mporpammsl
UCI0JIb30BaHbl MOphoMeTprueckue 3aBucumoctu X.Mcmarumnosa.



h:0.25*Q0.33 *(f*d)0.17 /(g*i)0.17 ( 3 )

B=05%0" /(f*g*i)*” (4)

rae: Q — pacxoa BOJBI, M3/C; 1 — ykioH; d — CpeHHI TUaMETP YaCTHII
JAHHBIX OTJOXeHui, M; f — KO’hUIMEHT, YyUNTHIBAIOIIUNA COMPOTHBICHHUE
pPa3MbIBY TPYHTOB, Cllararoniux oepera peku (s JErKOpa3MbIBAEMOTO IPYHTA);
g — YCKOPEHHE CUJTBI TSHKECTH.

dakTopsl, GOpMUPYIOIIHE PYCIOBBIE MOTEPU U (PHIBTPALIUIO: PACXO]]
BOAbl (Ha pacyeTHOM Y4YacTKE W BbIIIE [0 TEYEHUIO), IIMPUHA IOTOKAa,
UCIIApsieMOCTb, MYTHOCTh TOTOKa. [lns ompeneneHuss MYTHOCTHM TOTOKa
MCIIOJIB30BAIMCH dMIMpUYeckue 3asucumoctu ortaena pycen CAHUNPU, nua
cpetHero TedeHns AMyaapbn (Kr/m):

p, =0.00350 (5)
p, =0.00250 (6)

IJIe. Pi, P» — MYTHOCTh IIOTOKA, JUIS NEPHOJOB. SHBApb-Mal W HMIOHb-
neKaophb.

PycnoBast ¢unprpaius (MoTepyd NPHUTOKA) PACCUUTHIBACTCS CIICAYIOUUM
obpazom.

Jns yuactka Kepku-Unpuuk (1 yyacTox):

Pynij =K*a*L; *Qj * Py’ (7)

y

s yuactka Unpuuk-Jlapranara (2 yuyacTok):

Pﬂ

G.np.ij

=K*IB*Bij *Lij(Pq;.n.i.j)t (8)

rne: py..; s Pp,;— 00beM  GuIbTpauMOHHBIX TOTeph ((.a1) u

dbunprpanmonnoro nputoka (¢.mp.) coorBerctBeHHo s I, I yuyacTkoB B 1
MECSI] j-TO TOJa, MITH.M'; Qij — cpeaHuii pacxoJ BOJABI Ha y4YacTKe, M/c; pii —
CPEJHSS HA YYACTKE MYTHOCTD, KI/M'; Bjj, Lij — mmpuna pycna u 1aMHa y4acTKa,

10



KM; o, B, m, t — 6e3pa3mepHbie onbiTHBIE KO3 duimenTor; K — xoaduiment
pacxojia BOJbl B 00b€M CTOKA 32 MECHII.

I'mppoarHaMu4YecKoe MOJEIMPOBAHUE OCHOBAHO HA HUCIOJIb30BAHUM IS
OMHCAHUSI MOJICIHPYEMBIX TPOIECCOB YPAaBHEHU MaTEMaTUYECKOW (PU3UKH.
HNcxonHas cucrteMa ypaBHEHUH COCTOMT U3 YPAaBHEHHMU COXPAaHEHUS MAacChl U
YPaBHEHUS IBUKCHUSL.

beuto mpuHATO, YTO MMEeTCs OJHO3HAYHAsI 3aBHCUMOCTB PAcXo]ia BOJIbI
OT TUJIOIIAH KHUBOTO ceueHus nmoroka — Q = f (), To ecTh:

s S (9)

...... A (10)

JIns cpenHero teueHust AMyaapby MOJIy4eHa 3aBUCUMOCTb:

2,
----- — 12V (11)

ow

3nech: A - CKOPOCTh BOJIHOBOTO Pacxo/ia.

0/760 - CKOPOCTb ITIOTOKA BOABI B PCKEC, ITOJIYUCHHAA B IIPCIJIOKCHUN
V=Q/B*h.

[Toncrainsas (11) B ypaBuenue (10) momyunm:

11



------ + 12*V e = ¥ Y ¥ g (12)

VYpaBuenue (12) Xopolo anmpoKCUMHUPYETCS  CYUIECTBYIOUIMMU
Pa3HOCTHBIMU CXEMAaMH M U3BECTHO B JINTEPAType KAK OJTHOMEPHOE YpaBHEHUE
KMHEMaTHUYeCKOM BOJIHBI (Tako€ BOJHOBOE [BM)KEHHE HA3bIBAIOT TaKXKe
KBa3WyCTAaHOBUBIIUMCS). 3Aech  — OOKOBOM NPUTOK (Ha €OUHULLY IJIUHBI)
BKJIIOYaeT B ce0s Takke: BOjo03abop, motepu (¢ obparHeiM 3HakoM), KIIC wu
(UIBTPALIMOHHBIN PYCIOBOU MPUTOK B PEKY.

Uucnennas peanusanusi MOJEIU CBOJWJACH K PEHICHUIO CHUCTEMBI
OOBIKHOBEHHbIX JU((PepeHnanbHbIX YpPAaBHEHHUM, OMMCHIBAIOMIMX OalaHC U
JBI)KCHUE BOJBI MPU M3BECTHBIX HAYAJIbHBIX W TPAHUYHBIX YCIOBHSX SBHOM
pa3HOCTHOM cxemoil. SIBHas cxema yaoOHa mjs peanusanuu Ha OBM, HO
YCTONYMBA MPU BBINOJHEHUH OINPEIEICHHOrO YCIOBUS IO COOTHOLIEHUIO 1IaroB
IPOCTPAHCTBEHHO-BPEMEHHOM ceTkH (AS * At). B anropurme 1151 yCcTORIMBOCTH
PA3HOCTHOM CXEMBI MpHU 1are BpeMeHu At = 2 yaca JJIMHa pacYeTHOTO y4yacTKa
npunsaTa AS = 20 kM. Pycio peku pa3aeneHo Ha 25 pacyeTHBIX y4acTKa, a BECh
nepuon pacuera (10 nueit) Ha 120 maroB npoaomxkuTenbHOCTh B 7200 cek.
BpemeHnHo# nHTEpBaN pacyera, BBIBOAUMBIN [T 0JIb30BATENS — CYTKH.

KomnrerorepHast nporpamma o0ecriednBaeT pacyeT TpaHCchOopMaIuu CTOKa
peku B cpeaHeM TedeHMM Ha ydacTke Kepku-Jlapranata npu 3agaHHBIX
3HaYEHUAX ruaporpada CpeaHECYyTOUHBIX pacxoloB BoJbl B cTBope Kepkw,
3aJJaHHbIX HAYaJbHBIX PACXOJOB pPEKM (HAa HAyajJo pacuera) B PACUETHBIX
ctBopax (Yapmkoy, Unpunk, /lapranara), a Takke 3HAUYEHUSX BOJ03a00pa H
cOpoca KOJUIEKTOPHBIX BOJ 110 y4acTKaM.

Nudopmanusa 18 OTIAgKUM MOJAEIM U HMeErouMecs (akTuyeckue
XapaKTEpUCTUKN THAPOJIOTUYECKOr0, HAHOCHOTO M BOJHO-COJIEBOTO PEKHMMOB
pEKH, BOJ03a00POB B UPPUTALIMOHHBIE KaHAJIbl U COPOCOB KOJJIEKTOPHOTO CTOKA
B peky (manHele bBBO «Amypapbs», YnpaBieHusl 3Kciuryatauuud TIOSMYROH-
CKOI'0 TUJIPOY3J1a).

OueHuBasi ~ BO3MOXKHOCTh  MCHOJB30BAHMSI ~ JAHHOTO  MOJXOJa
(kMHeMaTH4eckasi BOJIHA) IS peKku AMyJapbd ObUIM  ONpENeNeHbl 10
(aKTHUECKUM JJaHHBIM 3HAUYE€HMsI BPEMEHHU J00eranus uisi BOJOMEPHBIX TOCTOB
Ha yuactkax Kepku-Unbuuk wu Wibuuk-/lapranara. Bpemss noGeranus
ONpEeNeNsuIoCh MO MOMEHTaM IMOCTYIUIEHUS JKCTPEMalbHBbIX 3HAUYECHHI
CpPEIHECYTOUHBIX YPOBHEH Ha MOCTaxX.
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[Tonydennsle (akTUUECKUE 3HAYCHUS g, CPABHUBAIKMCH C PACYCTHBIMH

toac-
tpae =L /1.2 (13)

rae: tye. — PacueTHOE 3HaueHHE BpeMeHHu jaoberanus, cex; L — nnuna
pacyeTHOro yJacTka, M; V — CKOpOCTh MIOTOKa, M/C.

[Ipn W3MEHeHWHM CpEeIHHUX pPACXOJOB BOJBI Ha ydYacTKax B TMpeaenax
Q = 500-3500 M’/c 3HAYECHHS PACUSTHOTO BPEMEHH J100CraH!s COCTABIIIH:

- g yyactka Kepku-Mipuuk t,,=3.5-1.5 cyTOK;
- g yyactka Mnpunk-Jlapranara ty,. = 2.5-1.0 cyTok.

Takum o6pazom, ot Kepku 1o [lapranara naBojkoBasi BOJIHA MPOXOAUT 32
2.5-6 cyrok. Ilo ¢QaxTuyeckuM HaHHBIM 3HAYEHHUS ASTOM XapaKTEPUCTUKH
U3MEHSIOTCA OT 1 10 7 CYTOK.

NHTEeHCHBHOCTD pacIjiacThIBaHUSI BOJHBI (OTHOILIEHHWE MAaKCUMAaJbHBIX
3HAUYEHUN pacxo/ia B HWXKHEM M B BEPXHEM CTBOpax) HAOJIIOJAETCs TOJbKO Ha
nepBoM ydacTtke (Kepku-Unpuuk). Ha BTOpom yuactke (Mipumk-Jlapranara)
BCJICACTBUE HEOOJBIIOrO BOA03a00pa UM (PUIBTPAIMOHHOTO MPUTOKA B PYCIO
MaKCUMAJIBHBIA Pacxo/i MaBOJKOBOI BOJIHBI Maj0 W3MEHSETCS, YTO XaApAKTEPHO
JUISL IBUKEHHS] KWHEMATUYECKMX BOJIH HA TPAH3UTHBIX y4aCTKaX.

BanancoBbIi MeTO

Hpyroit noaxon, peanuzoBanubli HUL[ MKBK B 2014 rogy — pacuet
TpaHcpopMallMM CTOKa PEKH METOJOM OajlaHCa, YYHUTHIBAIOLIUM BpeMs
no0eraHusi, ¢ KOPPEKTUPOBKOH (MpubImKeHneM) K dakTuuaeckoMmy rusiporpady
npeaslIymero nepuoga. Jlannas cxema KoHcepBaTHBHa (0€3 IMOIPEIIHOCTH
3aKOHa COXPAHEHHMs) C HEKOTOPHIM CABUIOM (JIaroM) MO BPEMEHH, BKIIFOYAET
pacuer mnoTepp CTOKa (IO (YHKIUSAM OT pacxXxoJ0B BOJbI), MCIOJIb3YET
pe3ynbTaThl uccnenoBanus [T mo Bpemenn nobGeranust peku (mpenocTaBieHa
BBO «Amypapbsi»). 3aKOH COXpaHEHUsS BBIIOJIHSIETCS I «3JIEMEHTAPHBIX
00BEMOBY», U3 KOTOPBIX (GOpMUPYIOTCS TUIporpadsl Boasl. CxeMa peann3oBaHa
B cucteMe GAMS, 4TO NO3BOJISIET OAHOBPEMEHHO C PACYETOM TPaHCHOPMALIUH
CTOKa pEKH MO pycly pelmaTbh ONTUMHU3ALMOHHBIE 337aud YIpaBICHUS —
pacmpeeieHus] BOJHBIX PECYypCOB MEXAY MOTPEOUTENSIMH U PEryIHpOBaHUS
CTOKa BOAOXpaHWIMIIHBIMU ruapoysnamu ¢ ['OC. TectupoBanme wmonenn
BBIIIOJIHEHO JUIsl ABYX y4acTkoB Amyznapbu: Kemud — Jlapranara (bupara) u
TroamyroH — CamaHOOM.
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[Iporpamma pa3zpaboTaHa Ha sI3bIKE MATEMAaTHYECKOT'O MOJEIUPOBAHUS
GAMS - wucnons3oBaHa 0a3oBasi CTyJeHYECKass BEpCHUs, JOCTYIHAs uepes
Nutepner g Bcex. B pacuerax nNpUMEHEH METOA  HEJIMHEWHOTO
nporpaMMHUpOBaHus. BelYMCiIeHUsT MaHHOW 3ajaud MPOUCXOJAT C IMOMOIIBIO
pemarenss MINOSS. HMcxoaneie nannbsie noctynaioT B GAMS B TekcToBOM
Maciirade, rmocjie pacuera - BeiBojasTcs: B Excel.

PCByHBTaTBI TECCTUPOBAHUS MOACIIN IMOKa3aHbl HUKE Ha Fpa(I)I/IKaX.

CPABHEHME PACUATHBIX M DAKTHYSCHM A [ M3VE DEHHBIX ) CYTOYHBIX PACKOO0E p.AMYLADLA
A ETRAPES NPMTOHA K THAMYIGHCKOMY rMapoyIny. METoUHKKE GARTHYECHHN OAHHbLIX:
YITMIMY
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OuHAMHHA H2MEHEHHA OTHAOHEHHH PACHE THLIX aHHLIX OT PanTHHeCHHMY. P AMYSApLA B
cTROpe NpUToKa K THAMYIDHTCHOMY MTMApoYIay,

A

Jﬁ't’a}

4 & B IO 12 147 IH M R XA MR IR OMP T O A F0M 11 73 TH NS A8 M XL XM MM

el el
(=R i Rl - =R - - - R
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Dol qne pasuzroe ot fanta

T G PTG G

O uHAMMKA MAMEHEHWA OTHAOHEHMA PECUETHBIX SEHHEIX OT (PEaR THUBCHMK.
pAnmyaapes no rmgponocty CamaunBais
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AMHAMMKEA CPeAHMK CYTOUHBIK PACKOA0E P. AMYyLapbn B asrycre-cedTidpe 2014 roaa
[MIMEpeHHBIE fAHHLIE). METOWHMEM AaHHbB: YITMIY, BBO "amygapha’
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TectupoBanue Mojaenu Ha yudactke Kemud — bupara (mputok K

TI0AMYIOHCKOMY BOJOXPaHWIMILY) HAa (PAaKTUUECKUX JAHHBIX aBI'yCTa-CEHTAOPA
2014 rona mokassiBaeT (CMOTpUTE rpaduKH), YTO TOJBKO B 7 Ciaydasx U3 JIBYX
MmecsteB (61 ciydail) oTkiIIoOHEHHEe pacueToB cocTapisieT 6obiie 10 %, u3 aToro
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CIEAYET BBIBOJ, YTO C BEpOATHOCTBIO (.89 pacuerbl HaxomATcs B Ipeaenax
ycioBHO#M HOpMBI (10 %). Koaddunuent nerepmunanuu 0.88, 4To mokas3biBaeT
JIOBOJIBHO XoOpolllee NpuOiImkeHrue K QakTuyeckuMm AaHHbIM. [[ns ydactka
HUKHero TteueHuss peku Awmynapeu  (Trosmyron-CamanOail) OTKIOHEHHE
pacyeTHbIX 3HaYeHUH OT (pakTuyeckux — He 6omuee 3 %.

Takum o0pa3oMm, [JaHHYIO MOJEIb MOXHO PpPEKOMEHJIOBaTh IS
IPUMEHEHNUSI HA MPAKTUKE IPU pacyerax AUHAMUKHA PACXOIAOB PEKHU BIOJb
pycia Ha Mecsll BIepe, a TakxKe Ui aHainu3a gakrudecko cutyanuu PBB.

Mogaenb peryJiMpoOBaHUs CTOKA

Mopenupyemasi cucTeMa NpPEACTaBISIET U3 ce0sl CTBOJIBI OCHOBHBIX PEK
OacceiiHa AMyaapbu, pa3ouThie Ha 0alaHCOBBIE YYAaCTKH, C PACHOJIOKEHHBIMU
Ha HUX o03€pamu, BoaoxpaHmmumamu, ['OC, npUCOENMHEHHBIMU 30HAMHU
IUTAHUPOBAHMS, KOTOpPBIE MMEIOT B3aMMOCBSI3b IO BOja03a0opaM H cOpocam
BO3BPATHBIX BOJA. METOJ MpeaCTaBIEHUs PEYHOM CHUCTEMBI — METOJ IpadoB.
Peuynass cuctema pa3OuBaeTCsi Ha pacyeTHbIE YYaCTKM W CTBOPBI, BOJOXpa-
HWIMILA, 03€pa, C arperupoBaHHBIMM Ha HHUX BOA03a00paMu B KaHajbl U
KOJUIEKTOpPHBIE COPOCHI, KOTOPBIE B AITOPUTME UMUTUPYIOTCSA CEThIO JTyT-y3JI0B.

I'padp G(J,I) onpenenen kak nBa MHOxkectBa: J={l, . .j} - BepuUH
(y3noB) u [={1, . . 1} - myr. Kaxxnas gyra i xapakrepusyercs AByMs y3iaamu (J,k)
. HayvaJdbHbIM ] U KOHeuHbIM k , T11€ jel, kel, 1 el

Mogenb OCHOBBIBAE€TCS Ha ypaBHEHWH COXPAHEHHUS KOJIMYECTBA BOJBI.
VYpaBHeHHe pemaeTcs sl KaKIoro y3ia g (UKCHPOBAHHOTO BPEMEHHOTO
mara te{0:T} 3a nepuon T (war — mecsu, nepuoa — 300 mecsaues wiu 25 Jer,
Hayaso pacuera — okTa0ps 2010 rona, konel pacuera — ceHTa0pb 2035 rona).

dw;
------ =2 Qi - X Qjx (14)
dt  (kjel" Gkel

3ajaua 3aKiII0¥acTCs B mMOUCKe ympasieHus W, (t) , te {0:T}, kotopoe
yIOBIIETBOPSIET KPUTEPUIO KaueCTBa YIIPaBJICHUS M OTpaHUYCHUsIM. B KadecTBe
KPUTEPHUS MOXKET BBICTYIIATh Pa3JIMYHBIC YCIOBHUS, B YaCTHOCTH — MaKCHMYM
CyMMAapHOTI'0 TOJIOBOI'0 YHUCTOI'O J0XOJia OT UCIOJIb30BaHUs BOJHBIX PECYPCOB B
BOJIOXO3SIMCTBEHHBIX palioHax (jJajiee — 30Hax miaaHnupoBanus - 311):
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z T
Z[PZ*I 2Q;,dt] — max
1 0 (j,z)e Iz

OcCHOBHBIE OIpAHUYEHUS

max min

Qix = Qjx = Qjx (15)
max min

Wy =2 W(t), 2 W, (16)

Tac:

W, — 00beM BOJBI B J—O1 BEPLIMHE (), Qjx - pacxol MeX Iy BEpIIMHAMU ]
u k (v/c); Qx,- pacxox Mexay BepmIMHaMHU K U | (M°/cex); Qj.- pacxox Mexay
BepIIrHaMH j U z (M/c); Q,— TpebyeMblil IPHTOK K y31y z (M/c); ze] - y3en
norpebnenus (3I1), zeZ; Z — xomuuectBo 3II; W, — o0beM BOabl B u—oif
BepimHe (M), uel - y3en ynpasienns (Bogoxpanmmie), ueU; U - KommdgecTBo
y3J10B ympasienus, - L'l — MHOXecTBa Iyr BXOJSNIMX B BEPUIMHY | W
BBIXOMSIIUX U3 Hee, P, — MPOXyKTHBHOCTh OPOCHTEIBHON BOIBI ($/M), t —
TeKymas kKoopauHata Bpemenu ; O u T — Hayamo ¥ KOHEI| pacyeTHOTO Mmepuoja
BpPEMEHU.

Mopens peanu3oBaHa KaK OTJACIbHBIM OJIOK Komruiekca ASBmm
(www.asbmm.uz). Ilporpamma pa3paborana Ha S3bIKE MaTEMAaTHYECKOIO
moaenupoBanuss GAMS — wmcnonb3oBaHa 0a3oBas BEpCHs, JIOCTyIHas uepes
WHTEPHET; BBIUMCICHHUS MPOBOAUIUCH ¢ moMouipto pemarenss MINOSS.
Pesynbrate! Berunciaenuit BeiBoasTcs B Excel, oomen nanapiMu mexay GAMS u
Excel ocymecTBisieTcst mocpecTBOM TEKCTOBBIX (DAMITOB.

17



1 I - gmhrﬂ ] frm@oﬁ
faes ASBmm |

O ICAHSE POSIHTA : CNFABER POROCTH TRCTORIA FAIPLEDTSHIN SOFYM |

ASBmm - MHTETPHPOBAHHAR MOENL OLUEHKW ANLTEPHATHBHLIX
CLIEHAPHMEB PAIBUTHA BACCERHA APANLCHOMND MOPR

Bl e o0 W THD BTN PR b THR RS AT T
g R e a L

* Gorm s pelomints m CMA CTy38sT wis st CGRaimtT - FREG0T FRGpcTine, mapran, o B

SRTHTE Jmi Ty 0 ool T Speiraents B BOluCabed TOCT TS MIONTAN BaCial A3Ern oo mogs. B
T pTHTY B wf A5Eewn

# Ecrm Bl npogaccmomin & clnatts fagers Y o r— ]
B o epaiper pmeeg s 3 P WOy TR TR TT s ARRrgNDrd wOps

- gt A TR LR B LA I

TR L vt 8 L Do [ et EU G736 EQATHTE Bt et g RIEme

il T BN B SBITH P Th (oY PP B THsLSsAl FOCE iy § DY RETRiTRe £l

ltraarscsl Az
ADTORMICEANH IR CHCTEMA HARHTAL NS Cosieie Ganckme
EGHIPONR it ok Ty nNparHddel
B BN (T i B (T ML CHTHm e i 5
WETCREE g [l WCR FaslTon @ neasseET Bau Ee NOIBLIINET NATPETE =
SERETE LT ST LT § L P T A0 D08
FArD MECTE, 138 CoTmORErECL rpserTar
CADTOHTE THNE R |
Bl HAUSQOWOEUEU B i | §Etior s [ a0 | R T e TR

Kommnekc mopeneit ASBmm — KoJIeKTHBHBIM TpyH, pa3paboTaH B
koonepauuu HUI[ MKBK (mpod. B.A.dyxoBusbiii, A.I.CopokuH u ap.) c
UNESCO IHE, Hunepnaugst (Dr.J. de Schooter, Dr.Maskey), ¢ npuBiedenrem
Benyuux crneunanuctoB bBO “Ceipmapes”, bBBO “Amypapes”, NHctuTyTa
BOJHBIX MPOOJIEM, THAPOIHEPTETUKHU U IKOJOTUU AKajeMuu Hayk PecnyOnuku
Tamxuxuctan (Dr.Petrov G.N), Arenctsa GEF, UncturyTta nporao3upoBanus u
MakpodKoHOMHUeckux wuccienoBanuii Pecryonuku Y30ekuctan (Dr.Chepel
S.V). Undopmanuonnoe obecnieyeHue: peruoHanbHas ©Oaza manabsix HULL
MKBK, Bxmouass panubsie ¢unuaior HUL[ MKBK B crpanax IlenTpaibHoii
Aszun, I'mppometoB ctpan [[A, BBO, MuHuctepcTB BOJHOTO XO3SHCTBA U
JIPYyTUX OpraHu3alum.
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