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PE3YJIbTATBI UCCJEIOBAHUA TEATHUIIIA HI)KE CTBOPA
BECIIVIOTUHHOI'O BOJJO3ABOPA HA CPEJHEM YYACTKE P.AMYJIAPBU

Hopkyaos B.9 — (TUMNUMCX); KypoonoB A.U, BepnueBa I'. — maructpsr (Kapumuckuit ¢prman TUMNMCX);
Kyp6onoB.A.H, - (TamkeHTCKHI TOCYapCTBEHHBIN TEXHUUECKUH YHUBEPCHUTET)

Maxona Amyoapénune ypma xucmu, KMK myeoncuz cys onuws Xy0youHuHe Kyuu KUCMUOQ
KUPROKIAPHUHE I0GUTUMUHY MAOKUKOM Hamudcanapu Kkexmupunzan. LLynuneoex makonaoa cepcye 6a
Kam cyenu 0aepaapod KUp2OKIApHU HOSUTUWUHI ACOCULL OMULIAPU, KUPLOKIAPHU PO3UAOAH XUMOSL
Kunuw Oyuuya mascusanap uwinab yukunean./lana ea sxcnepumenman maoKuKOmiapHu CoNUMmupuiL
Hamuscacuoa OKUMHUHE CUKUIULUU OKUOAMUOA KUPROKHUHS FOGUIUUL HCAPAEHU KAUIMa XUcoOnaul y4yH
macumad maHiaHeaH.

Kamur cy3nap: napé€ y3anu, negopmarusi, OKU3UKIAP, KUPFOK FOBIIIHIIIH, FOBUJIHII TE3JIUTH, CYB
caTx, CyB capdu.

The article presents the results of a full-scale study of the destruction of the banks of the lower
section of the damless water intake of the KMK. The article presents the main factors of the destruction
of the banks during the flood and in the low water. Because of comparison of full-scale and experimental
data, but the intensive process of the collapse of the banks obtained a scale multiplier for the
recalculation of lateral washouts.

Key words: riverbed, deformation, runoff, coastal washing, washout rate, water level, water
consumption.

BBenenne. EcrectBenHble AedopMaiiu pycei peKk B OCHOBHOM IMPOUCXOAAT U3-3a HAPYIICHUS
OayaHca HAHOCOB, KaK 10 JJTMHE, TaK U B MONepeuHoM mpoduiie pycna pexu. HeyctoiumBocTh pycen
pex 0OycCllOBJI€HAa 3HAUYUTEIbHOW HACBHIIIEHHOCTHIO PEYHOIO MOTOKAa PYCI0()OpPMUPYIOIIMMHU
HAaHOCaMHU, BBI3BIBAIOIIMMHU WHTEHCHUBHOE Pa3BUTHE PYCIOBOrO Ipolecca. Takoe pa3BUTHE YacTO
MIPOBOAMTCS B HAIIPABIICHUX, CO3/IAI0IIUX OOJBIINE HEY100CTBA ISl XO3AUCTBEHHOM NesSTeIbHOCTH
4eloBeKka. B HEKOTOPBIX CHUTyalusx pycioBble aedopManuy TPUIUHSIOT OONBINON yIIepo
HapoJHOMY XO3sWcTBY. B KauecTBe mpumMepa MOXHO NPUBECTH CIEIyIOIlIee: B pe3yJbTaTe
AKKYMYJIIIIMA HAHOCOB HAa JHC, TOPU30HT BOABI MOXKET ITOJAHATHCS BBILIC HOﬁMbI, 4TO CO34aCT yrpo3y
3aTOIUICHUS PACIIOJIOKEHHBIX HA HUX KYJbTYPHBIX 3€MENlb U HACEICHHBIX MyHKTOB. VIHTEHCUBHBIM
pa3MbIB OeperoB, XxapakTepHblid st pek CpemHedl Asum, TOXKEe TPUBOJUT K HEXKETATEIbHBIM
MOCNIEACTBUSAM, TaKUM KaK CMBIB OJM3KOPACIONOXKEHHBIX KYJIbTYPHBIX 3€MElb U HACEICHHBIX
MMyHKTOB, BOSHUKHOBEHHUE YTPO3bI 00€CIeUeHIsI HOPMAIBHOTO BOJ103a00pa OPOCUTETHHBIX KaHAJIOB
pu OECIIOTHHHBIX BOJ103a00pax [6,7,11]. Jlns pycioBoro mporecca Ha p. AMyJapbe XapakTepHbI
OCOGBIG CJIydan UHTCHCUBHOI'O pa3MbIBa 6€per013, BbI3BAHHBIC KPATKOBPCMCHHBIM CBAJIOM IIOTOKA Ha
Oeper. DTO sBIEHHE MOJYYWIO Ha3BaHME JIEUTHUII, YTO B MEPEBOJAE HA PYCCKUHM S3bIK O3HAYaeT
«IypHas Boaay. [lozmHee 3TOT TepMUH ObLT pacpoCTpaHEeH Ha BCe CITydau MOJAMbIBA Oepera.

Metox wucciaenoBanms. lV3ydeHuwe pe3ylbTaTOB HATypHBIX U OKCIIEPUMEHTAIBHBIX
WCCIIEIOBAaHU Ha CpPEIHEM Y4YacTKe PEeKHM AMyapbs, OLIEHKAa COCTOSHHS pycia p. AMynapbu,
BO3HMKHOBEHMSI MECTHBIX Pa3MbIBOB Oepera Kak MpU YCTAHOBHBILIEMCS, TaK U HEYCTAHOBHBILIEMCS
ABUKCHUH B OTKPBITOM IIOTOKE ABJIACTCA METOAOM HUCCIICAOBAHUA HaCTO}IH_[eI‘/JI pa6OTLI.

Pe3yabTaThl M 00Ccy:k1eHUuss. B 3ToM wuccienoBaHuu OBLJIO YCTAHOBJIEHO, YTO CPEHHSS
CKOpPOCTh IOTOKa B HECKOJBKO pPa3 MpPEBbIIIAJa CKOPOCTh CMBIBA, ONPEICICHHYIO IJis IOYB,
nepecekaromux pexky Amynapbs. Pe3kas M3MEeHYMBOCTh pacxoia M ypOBHS, BBICOKas CKOPOCTb,
HACBIIIEHHOCTh TOTOKA HAHOYACTULIAMH, ABUKYIIUMHUCS U MOJIBEIICHHBIMU BJIOJb JHA Py4Ybs, U UX
pe3koe M3MEHEHHE XapaKTepa TpaclOPTUPOBKU TOCTOSIHHO MEHSIOT pPYCJIO, YBEIHMYMBAs
MHTEHCUBHOCTH JIe()OPMALIMOHHBIX MTPOLIECCOB B IJIaHe. B pe3ynbrare yaneHus myJbibl OT OYUCTKA
HAHOCOB, nocTynarumux B KapmmHckuii MariucTpanbHbl KaHall, HA0JI0IaeTCsl Cy:KEHUE pyciia B
HUKHEM CTBOPE, TPOUCXOIUT Pa3MBIB JICBOTO Oepera.



CrnenyeT OTMETHUTD, UTO U3-3a PE3KUX KOIeOaHUIl yPOBHS B 3TOM YYacTKe TakKe HaOI0JaeTcst
U3MEHEeHHe JieBoro Oepera. B 3ToM rumpaBmudeckom mporecce JUIMHa JAeiruma cocrasisiia 10 1,5
KM. AMyJlapbsi UMEET CIIOKHBIHM rugporpad B 3TOM pailoHe, TO3TOMY Ha OJIHOM Y4aCTKE PEKU MOXKET
OBITh HECKOJIbKO TUIIOB Makpo- U Me30(opM. B yacTHOCTH, H3MEHEHHE BOJHOTO PEKUMA PEKH MAJIO
BIUsieT Ha (GopMy pycia, U 3TH Ciaydyal MOTYT HaOJII0JaThCs MPU COXPAHEHUHU PYCIOBBIX (HopM
MPEIBIAYIIETO PeKUMA.

l'unpoMerpuueckre U3MepeHus: MPOBOJAMINCH B HU30BbAX O€CIIOTUHHOM Bogo3abopa KMK
JUISL OTIPE/ICIICHUs] MHTEHCUBHOCTH cTOKa. [Ipr 3TOM npu HU3KOM ypOBHE BOJIBI CKOPOCTH CMEILICHHS
coctaBisuia 1 M / cyT, a mpu BbICOKOM ypoBHE Bobl 10-15 M / cyT. 3umol, Korja ypoBeHb ObLI
BBICOKHMM, 3Ta BEMUYHHA cocTaBisia 4 M / cyt, uro coctaiser ot 0,5-1,5 km mo 10 kM BIosb
nobepexbs. [1o HanpaBieHHIo MOTOKA JIeBbIi Oeper cMecTuics Bipaso Ha 110 meTpoB B nepuof ¢ 7
utonbs 1o 10 centsiops 2021 roga. B 2019-2021 romax 15-30 merpoB OGepera Amynapbu ObLIO
pa3mbiTo 32 30-40 MUHYT.

=

Pucynox 1. Habmoaenust Huxe 6ecruiotTuHHOro Bogozadbopa KMK miis onpenenenus
WHTEHCUBHOCTHU PYCJIOBBIX MTPOIIECCOB.

Oco0eHHO OOJIbIINE CIOKHOCTH BO3HUKAIOT MPH MPOEKTUPOBAHUU TOJIOBHBIX COOPYKCHHI
npu OECITIOTUHHOM BoJa3zabope u3 AMynapbu, pyciio KOTOPOW BCIEICTBHE OOJBIINX YKIOHOB JIHA,
BBICOKMX CKOPOCTEH TEUCHHUS W JICTKOH Pa3MbIBAEMOCTH JOHHBIX OTJIOXCHUHU (TPEACTaBICHHBIMU
MEJIKONIECUaHBIMU  CITA0BIMH TPYHTaMH) TIOJBEPKEHO YPE3BBIYAIHO CIIOKHBIM WHTCHCUBHBIM
IUIAHOBBIM U MTYOMHHBIM J1epopManusim.

PacCcToAHMe MO NONEPEUHOMY CEUEHMIO, M. pacctoAaHMe No nonepe4yHomy CE4EHUI0, M.
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Pucynox 2. Jluramuka W3MEHEHHSI TIONIEPEYHOTO CEUCHHUS THA PEKU AMYIapbsi B HIKHEH
4acTH OECIUTOTUHHOTO BOA03a00pa.

I ananm3a TUIyOMHHBIX Je()OpPMAIMOHHBIX TPOIIECCOB B pEKH AMynapbs B TOJE
MCCIIeI0BAaHMI IPOBOIMIINCH T0JIeBbIe HaOmoneHus. Ha ocHoOBaHMM 3TOTO OBLIa MpOaHATU3HPOBAHA
JUHAMUKA THIPABIUYECKUX MMapaMeTPOB TMOTOKA, YKJIOH KPHUBOH YPOBHS BOJBI Ha HCCIEIyEMOM
teppuropuu cocrasuia 0,0002-0,00025.

Kak BumgHO W3 pHCYHKAa 2, CTOK MepepacrpenessieTcss MOJ BIUSHHEM OeCTUIOTHHHOTO
B0/103a00pa, OTMETKa BBICOT PyCla PEKW IOBBIIIAETCS HA MPaBOM U cpeaHeMm Oeperax, Oepera



HaxoJATcs B mporecce GopMupoBaHUU. I'paduku 3aBUCHMOCTH YPOBHS BOJBI OT pPacxojia B 3TOM
paifoHe UMEIOT pa3IMYHBI H3MEHUYUBBIA XapakTep (PUCYHOK 3).
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Pucynox 3. JluHamuka 3aBUCUMOCTH YPOBHS BOJIbI AMyIapbu OT pacxo/ia Ha OECIUIOTUHHOM
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Pucynox 4. Jlunamuka 3aBUCUMOCTH pacxojia BOAbl AMyJapbH OT TJIyOMHBI Ha
6ecrutoTHHHOM Boo3abope KMK

AHanu3 cuTyallMd Ha pUCyHKe 4 MOKa3bIBAaeT, YTO IIyOMHA MPH OJHOM 3HAYEHUH pacxoja
MIMeeT pasHble 3HAUYEHHUs, COOTBETCTBYIOIME ray6une 1,25 - 2,8 M ans pacxoma 100 M3/ cek, 400
M>/cex st pacxoma 1,80 - 3,0 M. JIuHAMHUKa M3MEHEHHs TIIYOHHBI TI0Ka3ajIa, 9TO MPH TOBBINICHHH
YPOBHS BOABI OTMETKA BBICOTHI THA PEKH ITOAHUMAETCS, a IPU MaJIOM BOJE - YMEHbBIIIAETCS.

DTOT BBIBOJ OBLT MOATBEPKAEH pe3yJbTaTaMH HECKOJIBKHUX JIET HccieoBaHMi. B TeueHue
MHOTHX JIET pacxXxoj BOJIbI M BBICOTA JHA PEKU NPAKTUUYECKH HE MEHSUINCh. JTa HENPEPHIBHOCTD
MOJKET OBITh 00BSICHEHA BHICOKMM HACBIIIEHHEM TOKa HAHOYACTHUIIaMHU, OCHOBBIBASICh Ha pe3yJibTaTax

Ha TIOoCTIeTHEM TpaduKe.
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Pucynox 5. I'paduk u3MEeHEHUSI MyTHOCTH MTOTOKA.

MyTHOCTh NOTOKAa JOCTUIVIA MAaKCHMAJbHBIX 3HAYEHUN B BECEHHUN W JIETHUM IEPUOJBIL.
MaxkcuMarbpHasi MPO3pPavyHOCTh BOJABI HAOMIOAANach OCEHBIO W 3uUMOH (puc. 5). Pesymbrars
CpPaBHEHHUS PEYHOI'O CTOKa IO rojaM IOKa3ajd, YTO IPOLECC pa3MblBa MPOUCXOAUT B pailoHe
neBOOEPEKbsS B HMKHEM TEUYEHHUU OECIUIOTHHHOTO BOJ03a00pa. V3MeHeHue HampaBlieHUs! MOTOKa
YBEIMUYUBAET MEaHIPUPOBAHUE PyClia PEKU B pallOHE UCCIIEeIOBAHUS.

HNHTeHcuBHOCTH pa3MbiBa 3a mocieauue aecarthb jeT coctapisieT 20-300 ra nmpu mupune 100-
300 meTpoB. O61Iast pa3MbITas IUIOMIAIb HA 3TOM ydacTke coctaBisieT 400-450 ra, 4to yBeIMunBaeT
puck MbIThs B mocenke Kusmnask. Cinegyer OTMETUTh, 4TO Ha UCCIIETYEMOM yUacTKe, XOTS CPEeIHsIs
CKOPOCTH ITOTOKA B HECKOJIBKO Pa3 MPEBBIIIAET JIOMYCTUMYIO CKOPOCTh CMBIBA JIJIsl 3TOTO TPYHTA, 10
KOTOPOMY MPOTEKAeT peKa, CYIIECTBEHHBIX TTyOMHHBIX aedopmanmii He mpoucxoaut. [IpuunHa
3TOr0 MOKET OBbITh OmIpaB/aHa TeM (PaKTOM, YTO MOTOK B MCCIIEAYEMOI y4aTCKe CHUIbHO HACHIIICH
HaHouacTuramu. [lepBoodepenHbie Mephl MO MPEIOTBPAIICHUIO OEperoBOi 3pO3UHU - YCTPOHCTBO
HachITIeH, 1amM0 U 1Imop.

Jiis pemeHus JaHHOW MPOOIEMBI PEKOMEHIOBAHO JKCIEPUMEHTAIbHOE HCCICIOBAHUE
KOTOpOE€ MOXET JlaTh KOHKPETHBIH MPOTHO3 PYCIOBBIX AepopManuil HIKEe OECIUIOTHHHOIO
Bono3zabopa KMK. Iloatomy MBI chenanu SKCIEPUMEHTAIbHBIE HCCIEAOBAHUS COOPYKECHUU H
MIPUJIETAIOIIETO YUacTKa pyciia PeKH, T/Ie OCYIIECTBISIETCS: OeCIUIOTHHHBIN Bo103a00p B KMK.
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Pucynox 6. BHennuii Bua HanpapiieHUs MOTOKA HA TJIAJKON MOBEPXHOCTHU C JTHOM.

[Ipu uccnenoBaHUU HEYCTOMYMBOTO M YCTAaHOBUBILIETOCS IBMXKCHUS MOTOKA OBLT MPUHAT
macmtad 1:60. beuio mpusnano, uro mpunstre Macmradba 1:60 sBiusercs 3QPeKTUBHBIM TIPHU
MOJICTTUPOBAHUHU BOJIOHOCHBIX TOPH30HTOB.

[TpoBenéHHOE AKCIEPUMEHTAIBHOE HCCIICIOBAHNE BBISBHIO W3MEHEHHS THIPABIUYCCKUX
PEXKUMOB IIOTOKAa B MOJEIH, XAPAKTEPUCTHKU TI'PAHMI] PYCIOBBIX IPOLIECCOB B HUKHEH YacTH
OECIUIOTUHHOTO COOPY KEHHUSI.



OKCNEpUMEHTAIIbHBIE ~ UCCIEIOBAHMS  MOPOBOAWINCH, B 2  cepuu. llepBoHayanbHO
THIPABIMYECKUE TTapaMeTPhl MOTOKA OBLUIN OIMPEIeTICHBl B 5 CTBOPAX, YCTAHOBICHHBIX HA TJIAIKOU
MOBEPXHOCTH, MOCJIE€ YEero ObUIM MPOBEACHBI IKCIIEPUMEHTAIBHbBIE UCCIIEIOBAHUS 110 POMBIBAHUIO
OeperoBoil INHUK U KOPPEKTUPOBKe pycia (PucyHok 6).

B cepun 1 ucxomHoe cocTosiHHE OTOKA OMpPENEsIoCh THAPABIMYECKUMH TapaMeTpaMu 6e3
ydeTa THIPABINYECKUX CONPOTUBJICHHWI B OacceilHe, W3HAYAJIbHO HMMEBIIEM TJajkoe THO. B
HCXOJHOM CIIy4ae JJIsl U3MEpPEHUsl pacxoa B 1-M cTBOpe ucnoiab3oBaiack MUKpoBepTyika ' MIIM-
1, xotoperit ipoBoAMIICS B Touke Habmoaenus 0.6h . IloctpoeHsl rpaduku U3MEHEHUS CKOPOCTH
notoka. Ha 1-m cTBOpe cpemusis ckopocTh motoka coctaBuia 0,43 M/c, rirybuna - 3,42 cM, miomnaibp
TIOTIEPEYHOr0 CeueHnsl MoToKa - 280 cM?. OMBITH NPOBOAMINCH B CMEITAHHOM COCTOSHHM MYTHBIX
oTnokeHuit: Tiyouna 5,0 cm, ckopocts moTtoka 0,76 M/C, HEPOBHOCTH JHA 3aChINAIKNCh CMECHIO
Mecka, TpaBus, MeOHs ¥ cMechio pa3HbIX ¢pakiuit 3,0-5,0 mm.

W3mepenus npoBOIMIMCH IO TPEM BEPTUKAIISAM C TEUEHHEM BpeMeHU. MaKCHUMaIbHBIN pacxo
cocraBisieT 17,8 11/ ¢, MakcuManbpHas TIyOnHA 5 €M, a MaKCHUMallbHAasE CKOPOCTh oToka 0,79 M/ c.
Cwmenienue necka U rpaBus IPOU3BOAWIOCH BBICOTOM 1,2 ¢cM u nnuHoM 2,6 M. Bputo 3aMedeHo, 4to
TEYCHHE U3MEHUJIO CBOE HAIMPaBJICHHUE U ABUHYJIOCH K JIEBOMY Oepery, KOTJia OHO MPUOIH3MIOCH K
TpeTbeMy cTBopy.Hama nccnenoBatenbckas pabota Obuia MPOJOJIKEHA BO BTOPOHM CEPUM ITyTEM
MOAMENIMBAHUS MYTHBIX OTJIOKEHUHN C TOMOIIBIO J103aTOPa K MOJIEIH.
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Pucynox 7. IlpenBaputenbHble UCCIEAOBAHMS CKOPOCTH IO MIMPUHE KaHaJIa IPU HAJTHMYUU
MYTHBIX OTJIOKECHHIA.
Tab6muma 1
@®paKUMOHHBIA COCTAB MYTHBIX OTJIO:KEHHH, UCIIOJIb30BAHHBIN B IKCIIEPUMEHTAIbHBIX
HCCJIeIOBAHUSAX

@DpaKkUMOHHBINA pa3Mep,MM 1,0 1,0-0,5 | 0,5-0,25 | 0,25-0,10 | 0,10-0,05 0,05

@pakinMoHHBIN cocTas, % 1,5 1,5 12,0 14,0 39,5 31,5

Bo 2-i1 cepun SKCIIEpUMEHTANBHBIX HCCICIOBAaHUI HAIIM TMEePBOHAYATIbHBIC HAOIIOICHUS
MIPOBOIUITUCH TpH pacxoze BoAbl 1,2 1/ ¢. C 7-ii MUHYTHI HallTUX HAOIIOACHUI HAOII0/1aJICs TPOIIECC
nedopMaIuu JHa pycia.
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Pucynok 8. DxcriepuMeHTaIbHBIE HCCIEIOBAHUS TI0 ONPEIENIEHUI0 AedopMaluy JHa pycia
PEKH MPH pa3HBIX pacxojax BOJIBL.

B xone sxcniepuMenTa, Hapsay ¢ yBeIndeHueM oObema 3a00pa BOJIbI, YBEIIMUUBAIICS U O0BEM
MOCTYMAIOIEH C BOJOW MyTHOCTH. DTO CBSI3aHO C TE€M, YTO OOJBIIOE KOJIUYECTBO B3BEIICHHBIX H
JIOHHBIX HAaHOCOB KOTOpbIE €CTECTBEHHBIM OOpa3oM BXOAST M3 PEYHOTO CTOKAa B PYyClO KaHaia,
MPUBOJAT K YMEHBIICHUIO IOJBIKHOTO TIOMEPEYHOTO CEUeHUs KaHajda M BOJOMPOHUIIAEMOCTH
(Pucynok 7-8).

CpaBHeHHE YKCIIEPUMEHTATBHBIX U MOJIEBBIX UCCIIEIOBAHUH, B peke AMyIapbsi, HIKHEH 9acTu
OECIJIOTUHHOTO BO0/03a00pa, MOKAa3bIBAET, YTO B YYAaCTKE MPOM3OLLIM OOJbIINE H3MEHEHHS B
pe3ynbrare TrIyOOKMX U HOBBIX PYCIIOBBIX MPOIECCOB. B TOM ydacTke OCHOBHOE PYCIO PEKH
o0pasyeT U3BWIMCTBIA ITUPOKUH TTOTOK.

B pesynbrare mpakTUYECKUX HCCICIOBAHUUN Tporiecca OBICTPOM JIOKATbHOM pereHepanuu
CIabOMBITOTO pyciia B IUIaHe pa3paboTaHbl THAPABIMYECKHE CXEMbl IPH YCTOMYUBBIX U
HEYCTONYMBBIX JIBIKEHUSIX OTKPBITOTO pyclia, Iie MPOUCXOIUT JIOKaThHOE OMBIBaHUE Oepera.

Ha yuactke Hambosiee MHTEHCHBHBIM MECTHBIM pPa3MbIB OeperoB HaOMIOAAICS B TEPHOJ
MOSIBJICHUS XapaKTepHOU MaBO0YHON neTiin Ha rpaduke H=f(Q) (puc. 4).

Haubonee MHTEHCUBHO pa3MbIB MPOUCXOJUT Ha CIaje MaBOAKA, KOI/1a YKIOHbI IOBEPXHOCTU
BOJIBI OT Iepekara K IUécy, T. €. B CTOPOHY BOTHYTOTO Oepera, yBeNIW4YHMBalOTCsA B 2 — 3 pasa, a B
OTHENbHBIX ciydasx a0 10 pa3, U MecTHble CKOPOCTH TeuyeHHs, HalOeraromero Ha Oeper, pe3ko
BO3paCTaroT.
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Pucynox 9. I'padux 3aBucumoctu ypoBHs: H oT pacxona Boasl Q B repro 1 maBojaKa B 30HE
JIEUTHIIAa Ha CPEAHEM YUacTKe p.AMyAapbH.

Heobxoqmumo oTMeTHUTD, 4TO OJIyskIaHue OCHOBHOIO PycJia pP. AMyZapby IIPOUCXOIUT
3a CUYET yBeJWYEHHsS BO03a00pa, IIeperpy3Kd PeUHOro OTJIOMKEHHS HHKe CTBOpa
B0J103a00pa, M3-3a 4aCTHIX COPOCOB HAHOCOB ITPU OYUCMKe B TIOUMY PeKU. ITO IPUBEJIO K
OTJIOMKEHUIO W IOIBEMY JTHA PycJia, MHTEHCUBHOMY OJIY KIAHHIO II0TOKA, YTO YACTUIHO
BJIMSIET HA CMeIleHre OCHOBHOIO II0TOKA Ha JIeBHIM Oeper. B pesyibrare mamMeHeHust
npoduiass pyciia, o0pasoBaHUsS CBAJIBHOTO YUYEHUS IPOMCXOIUT OJIY:KIAHKIE OCHOBHOIO
pycaa mo 1mwmpokod morme [12]. OOpasyercsa MeaHOpHpyoIlee pycjao B paiioHe
BOJ032a00pa 1 B IPHUOPEKHBIX 30HAX MHTEHCUBHOIO Pa3MbIBA, 0COOEHHO Ha JIEBOM Oepery
pPeKHn HIKe cTBopa Bomo3abopa B rooBuHoM coopy:keHnn KMK mabmomaercss merumiir.
IInomans pasmeiBa 3a mepuon 2010-2017 r.r. jeBoro Oepera peKH HHKE IOJIOBHOI'O
Bogoszabopa KMK cocrasiger 200-250 ra mpm mmpumse mosockl 100-300 m. Ilmomans
pas3MbIBa IMOMMEHHOM YacTh p. AMygapby Ha 9TOM yYACTKE B 30HE CBAJBHOTO TEUEHUS
IpUOpPesKHOM TeppuTopuu cocrasiasiaa 170-200 ra. OOmias I1wIomagb pa3MbIBa
cocraBysieT 300-450 ra. Mcxoms m3 clIo:KUBIINEHCS PYCJIOBOM 0OCTAHOBKHK B paiioHe II0C.
Kovwvinask va morbEéMe 1 criajie IIaBOIKA B CBA3U C MHTEHCUBHBIM H3MEHEeHNEM ILJIaHOBOTO
IIOJIOKEHUS U JedpOpMAaIliy OCHOBHOI'O PyCJia MOYKET CO3IAaThCsI aBapHUHAs CUTYAIlUI,
paspyienne HaceseHHoro nyHkTa Keseuraak [9,14].

B pesyibraTe cOmoOCTaBiIeHUs] HATYPHBIX M SKCIIEPUMEHTAIBHBIX JAHHBIX [10 HHTCHCUBHOMY
Iporeccy OOpyIIeHHsT OeperoB MOJy4eH MAacCIITaOHBIA MHOXKHTEIb JUIS Mepecuéra OOKOBBIX
pPa3MbIBOB B TaKOM BUJE [ 8]

AB, _ Mp'

Mas =35, = Gamapsmos O
rne AB - ymmpenue pycna; Mp — BEpTUKAIbHBIA MacITad Mojenu; M) — IUIaHOBBIA MacIITad
Monenu; My- mMacmuTad IuaMeTpa 4acTHIl TPYHTOB, CIAralolMX PYCIIO PeKd (IIpU MOJAEIUPOBAHUU
MEJIKOIIECYaHbIX TPYHTOB p. AMyaapbl MOYKHO IIpUHUMarh My = 1); m— NepeMEeHHbIN 10Ka3aTeb,
3aBUCSIINHN OT (a3bl IBMKCHHUS HAHOCOB H U3MEHSIOIUICS B ipeAenax 1,1<m <2.
B 30HE MHTEHCUBHBIX TIAHOBBIX Ae(OopMalIHii pycia Ipu cBaje NOToKa Ha Oeper m = 2 U, TaK

KaK TP THUAPABIMYECKOM MOJICITHUPOBAHUM pa3MbIBa Oepera M; = My , TO Ipu IPUMEHEHUHU
MEJKOIECYaHbIX TPYHTOB HA MOJIENU
— 15
Mpp = Mj, ()

Jlnst perynupoBaHusl pycia peKd PeryyisiUOHHBIMU COOPYKEHHSIMU (CHPSAMIICHHEM U T. II.)
HEOO0XOIMMO OIIPECITUTh IIUPUHY B U CPEIHIOI TITyOUHY /icp YCTOHYHMBOTO pycClia.
Kunemartuko-moponornueckiue XapakTepUCTUKUA PEYHOTO MOTOKA OMPEACTHIN MO (POpMYJIbI




ANTyHHUHA.
1+2x

Q25+3x
B =4 05+% 2% (3)
(g1)25+3xxd2.5+3x
1 3x
_ Q2.5+3x*d2.5+3%
hcp - AZ 0.5 (4)
(gh25+3x
rne A1 — KHHEMaTHKO-MOP(OJIOTHYECKUN TapaMeTp MIMPUHBI MOTOKA; A2 — KHHEMATHKO-

Mop(doIornuecKkuii mapamerp riIyOuHbI IOTOKA; () — paCcUYETHBIN Pacxo/l MOTOKA B TIEPUO/T ICHTHIIIA,;
[— mpoAoNBHBIN YKIIOH CBOOOIHOM MMOBEPXHOCTH BOBI; g — YCKOPEHHE CBOOOJHOTO MajeHus; d —

CPEIHHI [UaMeTp IPYHTOB; X =

Vnoe—V

5 Vnoe — CPEIHSS IOBEPXHOCTHASL CKOPOCTh MIOTOKA; ¥ — CPEHSA

CKOpOCTh Bcero moroka. [IpoBenéHHBIC HMCCIIENOBAaHUS JCUTHINA JOJDKHBI MO3BOJHTH pa3padoTaTh
palroHaIbHBIE CXEMBI 3aIIUTHI OEPETOB OT Pa3MbIBA.

BoeiBoasl M pexkoMenganuu. Ha OCHOBaHMM pPE3yJabTATOB IPOBEIEHHBIX MCCIEIOBAHUN
neiiruma u  HaOJIIOJEHHs 32 IWMHAMUKONW MOP(QOMETpPUM pyciia peKH BOJHOTO MOTOKAa B CPEAHEM
T€UEHUU p.AMyIapby, MOXKHO CJIeNaTh CIECIYIOLINE 3aKITIOYCHUS

1. B pesynbTate 3a60pa Boabl u3 Amyaapeu B KMK cTok mepepacnpenensercs, Ha IpaBoM U
cpemHeM Oeperax pyciio peKd MoJHUMAeTCs, Oepera HaXoAsITcs B Ipoliecce nepeGopMUpOBaHHS.

2. Pe3kas W3MEHUYMBOCTH pacxofa W YpOBHS, BBICOKas CKOPOCTh, HACBHIINICHHE IOTOKA
HaHOYaCTHIIAMU, JIBIKYIIIUMUCS U TIOJABEIICHHBIMU BJIOJIb JHA, U UX PE3KOE M3MEHEHUE Xapakrepa
TPAHCIOPTUPOBKA  HAHOCOB  IOCTOSHHO  MEHSIOT — pPyCllO, yBEJIWYMBasi HMHTEHCUBHOCTD
nedOpMaIMOHHBIX MPOIIECCOB B IUIAHE.

3. B pe3yabTaTe ynajlieHHsT HAHOCOB C OYMCTKM HAHOCOB, nocrynaromux B KapmmHckui
MarucTpaibHBIN KaHall, HA0IF01aeTCs CY>)KCHHE PyClia B HIXKHEM OacceifHe U pa3MBbIB JIEBOTO Oepera.
Ha ocHoBanum 3TOr0 pesyiprara OBLIO MPU3HAHO, YTO B OyayIieM HEOOXOMMMBI 0OJiee TOUHBIE
HCCIeOBaHUS.

4. Tlo pesynbrataM THUIPOMETPUYECKUX H3MEPEHHUIl, MPOBEICHHBIX B HUKHEM Yy4yacTKe
OECIIOTUHHOTO BO103200pa, MPY HU3KOM IIPU HU3KOM YPOBHE BOJIBI pa3MbIB Oepera coctaBiusur 1
M/CYT, a TpH BBICOKOM ypoBHE BOAbl 10-15 m/cyT. 3umoii, Korja ypoBeHb OBLI BBICOKMM, 3Ta
BeNMM4YMHA cocTaBisuia 4 M/ cyT, uro coctaBiser ot 0,5-1,5 kM mo 10 kM Bmonb mobepexbs. Ilo
HaIpaBJIEHUIO TTOTOKA JIEBBIA Oeper cMecTmiics BipaBo Ha 110 meTpoB B mepuos ¢ 7 urobs mo 10
centsiops 2021 rona. B 2019-2021 ronax 15-30 metpoB 6epera Amynapbu Ob110 pa3mbiTo 3a 30-40
MuHYT. [lepBoouepeHbie MEpHI TI0 MPEIOTBPAIICHUIO O€PErOBOM IPO3UHU - YCTPONUCTBO HACHINEH,
nam0 U IImop.
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