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BBEAEHWNE

dopMUPOBaHME 3aTOPOB 1 3AXKOPOB /ibJJa XaPaKTEPHO AN MHOTUX PEK, HO
K Hanbosee HeraTMBHbLIM NOCNEACTBUSM OHM NPUBOAAT B Poccuu, a Takke CLUA
1 KaHage. OHUMU 13 OCHOBHbIX MPUYMH 3aTOPHO-3KOPHBIX ABNEHUI B Poccum
SBNAOTCA reorpaduyeckoe pacrnonoXxeHue CcTpaHbl Ha ceBepe EBpasum,
XONOAHbIA KNMMaT, a Takke B GOMbLUMHCTBE CMyyaeB CeBEpPHOe HamnpaBneHue

TeyeHnst 60NbLUMHCTBA PeK.

3aTopbl M 3K0pPbI Nba CPean CTUXUIAHBIX CUT NPUPOABLI 3aHMMatOT 0C060e
MeCTO. Peub MAET He CTO/MIbKO O BeNMYMHE MaTepuaibHOro yulep6a, CKOMbKO 0
CMOXHOCTM M CKOPOTEYHOCTU 3TUX  SABMNEHWIA, HU3KON 3PHEKTUBHOCTM
npeanpuHUMaemMbliXx Mep  60pbObl,  3aTPYAHEHHOCTM  3abnaroBpPeMEeHHOro
MPOrHO3MPOBaHNA W, HAKOHeL, O MPaKTUYeCcKM MOMIHOM  OTCYTCTBUM

3heKTMBHbIX METOA0B pacyeTa.

Ha peke lNeuepa, B nepuof 06MNIbHOIO TasgHUA CHera, BECEHHME NaBOAKM
ObIBAlOT MOLLHbIMU W KaTacTpoduyecknmun. Ha ycTbeBOM y4yacTke [leyopsbl, Kak
MpaBW/o, HamBbICLLWIA YPOBEHb BO/Abl HabGMOAAETCA B MNEPUOL MPOXOXAEHUS
Nnefoxoda, Korga n3-3a 3aTopoB /ibAa MPOUCXOAMT Pe3Koe MOBbIWeHWe Y POBHSA
BOAbl OT 1 M 0 2 M B cyTKWU. Bcnefctsue storo B cene OKCUHOMEPUOAUYECKN

MPONCXoAAT 3aTOMNEHNSA.

Llenbto paboTbl SABASETCA WCCMefoBaHWe 3aTOPHO-3KOPHbLIX ABMEHWUNA,
MPOrHO3MPOBaHNE MaKCUMa/lbHbIX 3aTOPHbIX YPOBHEN, C YY4ETOM 0COBEHHOCTEN
pasBMTWA MOMOBOAbS WM MNpoLecca BCKPbITUA, a Takke MpoBedeHue
MPOTNBO3aTOPHbIX MEPONPUATUIA, AN AanbHemnLero NpeaoTBp aleHns
HaBOAHEHWIA W MNOATONMEHUA NpUneralWwmMx TepputTopuin Ha p. [Meyopa c.
OKcuHo.

[ns [OCTVXKEeHMs Lenn uccnefoBaHUiA Obinn NOCTaBNeHbl Chnefytouiue
4acTHble 3aaun:

— W3y4yeHwne TeopeTMYECKNX OCHOB 3aTOPHO -32XKOPHbIX ABNEHWIA.
— BbisiBneHne  METOAMKM  MPOrHO3a  MaKCUMaslbHbIX  3aTOPHbIX

YPOBHEN.



— OueHka aheKTMBHOCTM METOAUKM NMPOrHO30B .

— OnpegeneHne MeTo0B 60pbLObLI.

Bo BBeaeHMM 060CHOBaHa aKTya/lbHOCTb MPOBOAUMbBIX WCCNEA0BaHWIA,
chopMynMpoBaHsbI LieMb U 3a4a4mn UCCef0BaHWIA.
B nepsoM pasgene paccMaTpmrBatoTC TEOPETUYECKME CBELEHMSA O 3aTOPHO -

3aKOPHbIX ABNEHNAX Ha PEKaX.

Bo BTOpOM pa3fene paccMaTpuBatoTCsi  TEOPETUYECKME  OCHOBBI

MPOrHO3MPOBaHNS 3aTOPOB N MaKCUMa/IbHbIX 3aTOPHBIX YPOBHENA.

B TpeTbem pasgene npeAcTaBieHbl pe3y/bTaTbl NPOrHO3MpPoBaHy A Nogbema
YPOBHSA BoAbI p. [Nevopa.

B uerBepTOM pasfene npeactas/ieHbl MeToAbl 60pbObl C 3aTOpamMy U

3aKOpamMu.

B 3akntouyeHnn CcHOpMynMpoBaHbl OCHOBHble pe3ynbTaTbl  PaboThl,
MoMyYeHHble B PaMKaxX BbIMYCKHON KBa/IM(MK aLMOHHOA paboThl, NMOKasaHa WX

npakTnyeckasa sSHa4MMOCTb.



3aTOPHO-3aKOPHbIE ABMEHMSA Ha peKax

1.1 OnpegeneHne, XapakTepucTWKa, YCNOBUS, MPUYMHLI U (PaKTOPbI

06pa3OBaHI/IF| 3aTOpPOB 1 3a>K0PO0B Nb/la Ha PeKax

3a)K0p - 3TO CKOM/IEHME LUYrU C BK/IKOUEHNEM Me/IKOOUTOro lbja B pycne
PEKN, BbI3biBakOLLlEE CTECHEHNE BOAHOI0 CEYEHNA PEYHOIO MOTOKa U CBSI3aHHbIN C
3TUM NOABLEM YPOBHSA BO/bI BbILLE U CNAA HUXKE. 3aXK0pbl o6pa3yr0Tc9| OCEHbIO MpKn

3aMep3aHNM PekK.

3atop npeacTaBnseT coboi MHOMOCN0MHOE CKOM/EHME NbVH B PyCre peku,
o6pa3oBaBLUeecs BO BpeMs MOABVMXKKM WM Nef0oX04a, Bbi3blBalOLee CTeCHeHUe
BOZHOI0 CEYEeHMs 1 CBA3aHHbIM C 3TUM NOABLEM YPOBHS BOAbI. 3aTOpbl 06pa3ytoTcs

BECHOW NPU BCKPbITUN PEK.

Kak BWAHO M3 OMNpeAeneHwuii, OCHOBHOE pa3nuMe MeXay 3aKO0pPoM U
3aTOPOM 3aK/H0YaeTCs BO (hPaKLMOHHOM COCTaBe fib/la, CAaratoLLero CKOMnIeHue, 1

BPEMEHEM €ro (HOPMMPOBaHNS.

K OCHOBHbIM XapaKTepuCTMKaM 3aTOPOB W 3aXOPOB OTHOCATCH: WX
CTPYKTYypa, pasmepbl, MaKCUMa/lbHble 3aTOPHble U 3aKOPHbIE NOAbLE Mbl YPOBHEN
BOZbl, MPOLO/MKUTENIbHOCTb, NOBTOPSEMOCTb.

MaKkCMa/IbHbIA  YPOBEHb  3aXOpa MpPEeBbILLAET YPOBEHb BOAbI MW
nepoctase. CTeneHb 3aXOPHOr0 NOAbeMa YPOBHS OMpPeAenseTcs npeBblLeHVEM
YPOBHEM BOfbl BO BPeMs 3aXopa Haf, YPOBHEM BO BpPeMs flejocTasa, eciim Obl He
Ob1N10 33K0pa.

MaKCcUMa/ibHbIA YpOBeHb 3aTopa 0ObIYHO MPEBbILLAET YPOBEHb BECEHHEro
nonosofba. CTeneHb Nogbema 3aTopa OnpesenseTcs NpeBbILLeHNEM YPOBHS BOAbI
BO BpeMsl 3aTopa Haf, YPOBHEM BECEHHET0 M0/10BOAbA, eC/in Obl 3aTOpa He 6bINO.

[nvHa yyacTka 3aTopa MOXET BapbMpPOBATLCA OT HECKObKMX KUIOMETPOB

10 HECKO/IbKNX [IECSTKOB KUTOMETPOB A5 KPYMHbIX N CPEAHUX PEK.



Mpegenbl M pasmepbl 30HbI 3aTOMEHUA OMpefensarTcs  BeNnYMHaMu
NnoAbemMa YpPOBHS BOAbl MPU 3aTOpPe U 3aKOpPe Ha KpyrnHoMaclTabHbIX
Tonorpauyecknx KapTax.

Kak npaswuno, 3aTop NbAa ABMSeTCH KPaTKOBPEMEHHbLIM SB/IEHWEM, BbICOKWIA
YPOBeHb 06bIYHO Aepxutcst 0,5-1,5 cyTOK. XOTS BbICOKWIA YPOBEHb CTOSHUA
C/ly4aeTcsd W [OBOSILHO Npofo/mkuTensHoe Bpemsa — Ao 8-15 cytok. Ha pekax
eBPONencKoin Yactn Poccun — [0 6-8 cyTok 1 0 12-15 CyTOK B a3MaTCKON YacTu.
bBonee pnuTeNbHble CTOAHMS 3aTOPOB CBSA3aHbl C BO3BPATOM MOXO/0A4AHUN,
B/IMAIOLLMX HA YMEHbLLUEHME pacXofa BOAbl Ha Peke.

Bpems HapacTaHuA YPOBHA 3a0pa Henpoao/mknTensHo — ot 0,5 Ao 3 cyTok.
MageHns ypoBHs anntes o 10-15 cyTok, a nHoraa u fonblue.[1]

YacToTa BO3HMKHOBEHWSA OMACHbIX 3aTOPHbIX W 3&KOPHbLIX ABNEHWI
N3MEHSETCA B LUMPOKUX Npegenax — oT ofgHoro pasa B 50-100 net (2-1%) no
ofHoro pasa B 2-5 net (50-20%). B HekoTOpbIX MecTax Habnwogaetcs wu
exerogHble (100%) o6pa3oBaHKs 3aTOPOB U 3aXKOPOB.

Mpn BO3HMKHOBEHWW 3aTOPOB OMaCHbl TakXe HaBa/lbl /Niba Ha OGeperax

BbICOTOW [0 5-15 M, ZJaBNneHne ero 60MbLIMX MacC Ha COOPYXKEHUS 1 T.1.

3aK0pbl CBOMCTBEHHbI LIYFrOHOCHLIM pekam, rae opMnpoBaHue NeisHOro
MOKPOBa MPOMCXOAWUT NyTeM HaKOMMEHWSt U CMep3aHust Lyrn (BCM/bIBLUEro Ha
MOBEPXHOCTb BHYTPMBOAHOIO NbAa) Y NefsiHbIX MepeMblyek. Mpyu 3ToM BoAHas
MOBEPXHOCTb MOCTEMEHHO 3amo/HAeTCs NbAOM, MOCTYNAIOWMM C  BEPXHUX
YYaCTKOB. 3aXO0pbl (HOPMUPYHOTCS Y KPOMKM /eISHOrO MOKPOBa B MNpoLiecce
NepemMelLieHNs ee BBEPX MO TEUEHMIO. YBENMYEHNE MOLLHOCTU CKOM NIeHUI Nbaa
NpoMcXoauT B pe3ynbTaTe 3aHOca LIYr Moj KPOMKY NeAsHOro MoKpoBa W

MOABWKEK NbAa Y KPOMKMU.

Ecnv  yKNOH BOAHOW MNOBEPXHOCTM HA PEYHOM ydyacTKe 6OnbLUe
KPUTUYECKOr0, TO HeNpepbiBHOE MepeMellieHne KPOMKM Nbaa BBEPX MO TEUEHUHO
npekpalLaeTcs, Lyra HauyMHaeT BOB/EKAaTbCS NOf KPOMKY, MPOMCXOAST TaKxe
MOABVXKM NbAa, B NPOLIECCE KOTOPbIX 1 (DOPMMPYETCA 3aXKOPHOE CKOMJIEHME NbJa.

TonwuHa ero onpefensieTcs PaBeHCTBOM CWN, AEWCTBYIOLMX Ha fef, KOTOpbIi



npeacTaBnseT Cco60i CbiMyyyko cpeay, B HanpaBfeHWM TeYeHWUs PeKu, U cun
COMPOTUB/IEHNST CMIOA LIYrM WU NbAWMH CABUTY, COKaTuo U cpesy. K nepsBbiM
OTHOCATCHA CWMa CABUIOBOrO HarpsXXeHWs BOAHOMO MOTOKAa Ha HWKHeW rpaHuLe
NefidHOro MoKpoBa Pj, COCTaBNAKOLLAA CWUMbl THXECTU NbAa BAOMb YKIOHA P,
rMAPOAMHAMUYECKUNIA HAMOP Ha BEPXHIOK KPOMKY /bAa P 3 U cvna TpeHus BO3ayxa
0 BEPXHIOK0 MOBEPXHOCTL fibAa P4 Hanbonblien U3 cui oxatus ABnseTcs cuna,
AEACTBYIOLWAsA CO CTOPOHbI BoAHOro notoka (P;). Cuna P, HeBenuka, ecnm yKoH
PeKkn HebonbloW. MMpy MaoM YKNOHE B Hayasne 3amep3aHus cuiibl P, n Ps
COCTaBNAT 0K0/M0 10% pe3ynbTUpYyLoLL et cunbl. OfHAKO MpY 3aXK0pe, B HUXKHENR
yacT (ronoBe) KOTOPOro YK/OH BOAHOM MOBEPXHOCTM AOCTATOMHO OOMbLLOMN,
pons P, moxet pgocturatb 50%. Cuna P, conoctaBumMa € Piivllib Npu CKOPOCTU

BeTpa 6onee 10 m/c.

B pesynbTaTe 06pa3oBaHMsi 3aKOpa CTECHSETCS )XMBOE CEYEHME BO [HOTO
MOTOKa, YMEHbLUAETCS BOAOMPOMNYCKHas Croco 6HOCTb pycna. Bbille 3axopa
BO3pACTaeT YPOBEHb BOAbl W, COOTBETCTBEHHO, YMEHbLLUAETCA YK/IOH BOAHONA
MOBEPXHOCTM U KONMMYECTBO NefsiHbIX 06pa30BaHuiA, BOBNEKAEMbIX MOf, KPOMKY,
MO3TOMY KPOMKa NefIiHOr0 MOKPOBa NepeMeLLaeTcs B bille Mo TeueHuto. B mecTe
BbIK/IMHMBAHMA MOANOpa OT 3aXKopa NPOMCXOAMT Moc/efyrolas OCTaHOBKa
KPOMKKW. Takum 06pa3om, (hopMMpOBaHME fefAsHOr0 MOKPOBa Ha y4vacTKax C
MOBbILLIEHHBIMW YKNOHaMK MPOUCXOAWUT B pe3ynbTaTe 06pa3oBaHUs Kackaja

32X0POB Pas3MYHOM MOLLHOCTMW.

Mpu 06pa3oBaHNM 3aK0pa Ha FMAPOMOrMYECKOM MOCTY HabnoaaeTcs, Kak
NpaBuno, [Ba MakCUMyMa W [iBa MUHMMYMa YPOBHSI BOfbl. [1epBbIA MUHUMYM
CBsi3aH C YMEHbLUEHWEM CTOKa B pe3y/bTaTe Mepexoda 4acTu BoAbl B nefd U
HapylleHWs  B3aUMOEWCTBUS  MOA3EMHbIX U MOBEPXHOCTHbIX BOA  MpW
06pa3oBaHWK [IOHHOTO Nbfa. [locneaytollee NOBbILLEHWE YPOBHS 06YCNOBNEHO
MOANOPOM OT 3aK0pa. Mo AOCTXKEHUM YPOBHS MAKCMMyMa HauMHAeTCs ero cnap
3a CcuyeT 3abopa BofAbl Ha (OpMMpOBaHME TMpPWU3M MNoArnopa OT 3aXOpOoB,

O6pa3OBaBLLII/IXCFI BbILLIE M'MAPOAOIMYECKOro nocTa.



B nocnefyroLieM MPOUCXOAUT YBENMYEHVWE YPOBHA BOAbl B CBA3N C
yMeHbLLEHNEM 06beMa Bo/bl MO MEPe MPO/BVKEHNS KPOMKM BBEPX MO TEUEHMUIO,
rae MeHblUe CTAHOBWTCA LUMPUHA pycna W amnauTyda KonebaHus ypoBHs. C
yMeHblLEHNeM 06bemMa BOAbl MOCTEMEHHO BOCCTAHABNMBAETCS [0 3HAYEHMS
pacxofa Bblllle KPOMKMW fefIIHOrO MOKPOBA PacXof, HUXEe KPOMKM. Kpome Toro,
MPUYMHOI MOBbILLIEHNS YPOBHS B CTBOPE MOCTa SIBASIETCS TaKXKe 3amep3aHuie
MONbIHEl B XBOCTax 3aKOPOB 1 YBENMYEHUE NESIHOTO NMOKPOBa Ha 6e33aKO0PHbIX
ydacTKax. B pesynbTaTe COKpaLLaeTCsl XVBOE CEYeHWe MOTOKa, YBENNY UBAETCS

CKOPOCTb TEYEHUA N HAYMHAETCA Pa3MbIB 3aXK0opa.

MoCTeneHHbIN pa3mblB CKOMIEHNA U YMEHbLUEHME CTOKa U3 -3 YMEHbLUEHWS
XWLKUX 0CafKOB M MPOMEP3aHWUA MOYBbI MPUBOAMT K OKOHYaTe/lbHOMY cragy
YPOBHS, KOTOPbIA HAYMHAETCA C BEPXHEr0 TeYeHUs peku. Mo3Tomy ecim nepsblid
MUK YPOBHA MPOABUIaeTCA CHWU3Y BBEPX MO TEYEHWHO, TO BTOPOM MUK - CBEPXY
BHU3.[2]

O6pa3oBaHMIO OMacHbIX 3aTOPOB fibAa CMOCOOCTBYeT PAA YCN0BUA, MPUYUH
N (PaKTOPOB.

YcnoBus BO3HUKHOBEHMA 3dTOpOB:

COXpaHeHWe NejoBOro NOKPoBa (MM 3HAUUTENbHBIX NeAsHbIX Nosei)
HUXKE y4acTKa peKu, Ha KOTOPOM Havasncs NefoXog;

— 3HayuTeNbHas NPOYHOCTb fibAa K MOMEHTY BCKPbITUS;

— CKOpOCTb TeyeHWs BOAbl Mpu  BCKpbITUM (6onee 0,6 M/cek),
CMOCO6CTBYIOLLAA TOPOLUEHUIO fibAa W MOAHBLIPUBAHUIO NbAUH MOJ,
MPOYHbIA NefSHOM NOKPOB;

— WHTEHCUBHbIA Ne0X0[;

— CYLLIECTBEHHOE W3MEHEHWe YK/IOHAa BOAHOW MNoBepxHocTn (0T
OONbLLUErO K MEHBLLIOMY).

MpryMHaMK 3aTOPHbLIX HABOAHEHWIA ABNSAKOTCS:
— HEBbIMO/IHEHNE MECTHLIMM BMACTAMU N HaceNeHUeM NAaHoBbIX PaboT

Mo NpeaynpexaeHnto NefjoBbIX 3aTOPOB;



[BONHON NN TPOWHOW OCEHHWIA NTeOX0A U BbICOKWUIA YPOBEHb BOAbI B
Mnepuoj 3amep3aHusi PeKn, Kak [MpaBuio, MpeaLecTBytoLme
3aTO0pP006PA30BaHNIO;

6onblwoi 06beM Nibda B pycne, 06YCMOBMEHHbIA  HU3KUMU
TemnepaTypamu 3aMep3aHns pPeku;

CyLLeCTBeHHasA3aLLyroBaHHOCTb pycsa ¢ oceHn (Ha 50 -80%);
MOBbILLUEHHAsA TO/LMHA NIeAAHOr0 MOKPOBa K H ayasy BCKPbITUA Peku
(6onee 0,7 m);

60/bLIas BECEHHSAA BOAHOCTb MPU XO/I0HOMN BECHE;

WHTEHCMBHOEe  CHerotasHue  (5-7  MM/CyT) B BEpPXOBbSX,
COMNPOBOX/AtOLLLEeCs BblMafeHNeM [OXAEN;

obpa3oBaHMe 3atopa /bfla Ha MUKEe BECEHHEro Mo/I0BOAbA WK
BbICOKasA BO/IHA NMO/0OBOABA, CleayroLas 3a 06pa3oBaH/VeM MOLLHOrO
3aTopa, co3jaroLLme Hanbosee ONacHy CUTYaLuio;

[OCTUXEHWe NOBEPXHOCTHOM CKOPOCT M TeYeHWUs BoAbl 3HaYeHuin 0,6 -
0,8 M/c 1 Gonee, cNOCO6CTBYIOLLEN MOAHLIPUBAHUIO NbAUH, WX
MofcoBamu Mof HenoABMXKHbLIN NeAAHOW MOKPOB WM TOPOLUEHUIO Y
KPOMKM fleIFHOT0 NOKPOBa,;

BTOPUYHOE CMep3aHue /ibJa U3-3a Pe3Koro noxoso4aHus;

[NIaBHOM >Xe NpUYMHON 00pa3oBaHns 3aTopa NbAa ABNAETCA 3a4epXKKa
npouecca BCKPbITMS Ha pekax, TEeKyWMX C tora Ha cesep, Korga
KPOMKa /eAsiHOro MoKpoBa BECHOM CMeLLaeTCcA CBepXy BHMU3 MO

TEYEHNIO.

CrteneHb pasBnTnA 3aTOPHbLIX SIBNEHNI npn BCKPbITUN PEK, MEXaHN3M

(hOPMMPOBaHMS U KONMYECTBEHHblE XapaKTEPUCTMKM 3aTopa OMnpeaensiTcs

MHOI'MMH (baKTopaMl/l n nX pasimiHbiMAU COYETAHUEM. aTn (*)aKTOpr MO>XHO

pasfennTb Ha TPU TPYNMbl: rMAPOMETEOPONOrNYEcKMe, TFeoMOopPGONorMyeckye,

«Y4eoBeveckKune»,

K rMMapomMeTpnyveCcKnm anKTopaM OTHOCATCA WHTEHCMBHOCTb pPa3BUTUA

MnosioBoabA, XapakKTep pacnpegeneHnsa TOoNWWHbL Nbfa, MNocneaoBaTe/ibHOCTb
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BCKPbITUS Y4aCTKOB pPeKW, WHTEHCMBHOCTb 0OC/abneHns MpOoYHOCTM  Nbfa,
CYPOBOCTb KAMMaTa W MOrodpl, HanpaBfeHWEe TEYEHWS P eKu W npeablayLwnii
NefloBbINA PEXUM.

K reomoponornyeckum aktopam OTHOCATCA OMpefenieHne CTPYKTYPHbIX
0CO6EHHOCTel pycna Mo NPOAO/bHbIM, MOMEePeYHbIM U MIaHOBbIM OTHOLLEHUAM,
TUN MOWMbI, JONWHBLI M HaIN4YMe PYCNOBbIX NPENATCTBUA: MepekaTtos, Mesen,
0CTpoBa, Yy30cTeil. Hanpumep, nepenom MNpPOAO/SbHOIO reHepasbHOro npoguns
peKu HabnogaeTcs:

— B 30He BbIKMHMBAHWSA KPUBbIX MOANOpa BOAOXPaHUINLL,

— B YCTbSIX pPeK, BnafatoLmx B Apyryto peky; B 03epo; B MOpe;

— B 30HE BbIX0a PeK C rop Ha paBHUHY.

3HauMTeNbHOE M3MEHEHWE M1AHOBOW KOH(UIypauuy notoka u3-3a KpyTbIX
(6onee 100°) NOBOPOTOB, OCTPOBOB, CY)XXEHWIA U MO TNy6uHE (NepekaTbl, KOChbI,
OTMENN) TaKXe BXOAUT B TeoMOp(OSIOrMyeckme (akTopbl BO3HUKHOBEHMS
NefloBbIX 3aTOPOB.

daKTOpbl YesilOBEYECKOW [AeSATeNbHOCTU BK/IKOYAOT B CebA  pasnyHble
BOAOXO3ANCTBEHHbIE TUAPOTEXHWNY ECKME COOPY)XKEHUS, OrpaHNYMBatoOLLME PYCO
PEKK, a TaKxKe HenpaBU/bHble AECTBUA NHOLEA BO Bpems paboT, BAUSIOLWMX Ha
PEXMM CTOKA 1 MHTEHCUBHOCTb /1e40X0/a.

3 Bcero MHoroobpasusi (PakTopoB 3aTo poobpasoBaHMsi  1aBHbIMM
ABNAKOTCA:

— 33lepKKa  BCKpbITMS,  0OYC/oB/MeHHas  IM60 MO BbILIEHHOM
COMPOTMB/SEMOCTbIO NIeAHOr0 MOKPOBa, /IM60 CTPOEHWEM pycna
peKu;

— 3HauMTeNlbHas WHTEHCUBHOCTb (DOPMUPOBAHUA W MPOABVKEHWS
MaBoOOYHOW BOJIHbI WU Pacxof MaBOAKa, OMpPeAenstoWwunii CunoBoe
BO3AENCTBMA MOTOKa, A0CTaTOMHOe [18 paspylleHus NeAsHOoro
MOKPOBa, TOPOLUEHUSA M CXKATUA NbJOB;

— KOJIMYECTBO M MPOYHOCTb fibAa, AOCTaTOYHble AN (hOPMMPOBaHMS

3aTOPHbIX CKONMEHWA.
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BaXKHbIM (paKTOpOM  BECEHHEero  3aTopoobpas3’oBaHWA  fB/AETCA
BO3HMKHOBEHVE 32KOPOB /1bJla B HaYas1e 31Mbl Mpy YCTaHOB/IEHUW NiefocTaBa. 70
CBA3aHO C TeM, 4YTO B MeCTaxX 3aXOPHbIX CKOMIEHWIA NefsAHON MNOKPOB, Kak
npaeuno, o6nagaeT MOBbLILEHHON MPOYHOCTbIO 3a CYET 6O/bLIEN TOMWMHBI U
TOPOCUCTOCTW.

CnepoBate/ibHO, HE0OX0AMMO YYMTbIBATb COBOKYIMHOE B/IMSHWE YKa3aHHbIX
XapaKTepUCTUK, YCNOBUWA, MPUYMH U (HAaKTOPOB Ha BO3HWKHOBEHME OMaCHbIX
3aTOPHO-32)KOPHBIX SIBMEHMIA Ha pekax Poccuu. MpaKTUYecKn Kaxkaoe MecTo, rae
obpa3yeTcs  3aTop, MMeeT CBOW OCOGEHHOCTM U TpebyeT WHAMBUAYaA/ILHOIO

noaxopa.

1.2 Knaccudmkaums 3aTOpPOB Niba

B HacTosLlee Bpems HeT 00LLUeilt Knaccugukaumy 3atopoB. TeM He MeHee,
PSS UccnefoBaTeneil NbITaUCh 3TO CAeNaThb.

B cooTtBeTCTBMM C Knaccudmkaumed neasH bixaatoposno A. H. Umxosy,
npouecc 3aTopoobpa3oBaHNA XapaKTepu3yeTcsa TPemMs OCHOBHbIMW Tpyrnamu
MPU3HAKOB: MOP(OOrMYECKUM U, TUAPONIOrMYECKAMU U CTPYKTYPHBIMK:

- Mopdonornyeckne npusHaku OnpefenstoTcs XapakTepoM peku, (hopmoi
ee [0/IMHbI 1 CBOMCTBaMU (DOPMbI PYyC/a, YTO NPUBOAUT K 3aflepXKKe BCKPbITUSA UK
3aKNMHUBAHWA B PYCe NefaHbIX Nosen;

- F'naponornyeckne npusHaky OMNpefenstoTCs MHTEHCUBHOCTHLIO MaBOAKaA,
(hopmoii rugporpada ¥ asoi naBogka (COOTHOLUEHME MeXAYy BpeMeHEM
BCKPbITUS M 3aTOPO06Pa30BaHNA 1 BPEMEHEM MPOXOXAEHNSA NUKA NaBOAKA);

- CTPYKTYpHbIE MPU3HAKN YUYUTLIBAKOT CTPYKTYPY pycna M 0COOGEHHOCTU
MexaHu3Ma (hopMm1poBaHmMs 3aTOPO06Pa30BaHNS.

KoMOrHMpya 3TW MpU3HaKM M COMOCTaBNAA 3TW COYeTaHUA C LaHHbIMU
MosieBbIX HabMOL4EHMI, YMKOB NpULLIEN K BbIBOAY, YTO MOXET CYLLeCcTBOBaTb 22
pasHbIX TMNa 3aTOPOB.

Mo knaccudmkaunmn [eesa-lonosa, 3aTopbl OTANYAKOTCA MO ClEAYHOLNM
NpU3HaKam:

— MNPUYNHE BO3SHNKHOBEHNA,
12



— MexaHu3my 06pa3oBaHus;

— XapaKTepy HarpsKeHWs B NbMHaXx;

— (MNbTPALUMOHHLIM CBOMCTBAM W OCOBGEHHOCTAMU  (JOPMMPOBaHUA
Hanb0bLLEro NoANOPHOro YPoBHS;

— (hopme HM30BOI YacTy 3aTopa;

— YCNOBUSIMW MepeMeLLeHNs (BCNbITKS) FOM0BbI 3aTopa Mo BEPTUKaNN;

— MOPONOrnyecKMM 0OCOBEHHOCTAM 3aTOPHOro Yy4vacTka, MPOYHOCTM
NPensTCTBUA 1 06ecneyYeHHOCTN NbAOM,;

— PeXuMy pacxofa Bofbl 1 nefoxoaa.

I BMOLI M THNLI 3aTOpoB NbLAA ‘

Pl i
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CTRyTATy R
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LS
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[T
AL TRy L HE
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i_. - P MCLLn
=rops ¥ Tana il
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| samopog

PucyHok 1.1 — Knaccudmkaums 3aTopos Nbfa Ha pekax Poccum

Mo MOP(ONOrMYeckMm npusHakaMm 3aTopbl fbfla B COOTBETCTBUM C
Knaccudumkauyeld, npusefeHHO Ha pucyHke 1.1, pasgensitoTcs: PycnoBbile,
YCTbeBbIE, MOANOPHbIE U NMONMEHHbIE.

a)  PycnoBble 3aToOpbl (POPMMPYHOTCS HEMOCPEACTBEHHO Y KPOMKM
NneflocTaBa Ha peKax, BCKPbIBAOLLMXCS CBEPXY BHM3 MO TEUYEHWH, UMK B MecTax
BCSIKOr0 pofa OrpaH1uYeHns pycna 1 pe3koro YMeHbLUEHWUs NPOAOLHOIO YKI0OHa

BO/JHOI NOBEPXHOCTW;
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b)  YcTbeBble 3aTOpbl BCTPEYAKOTCA B pyKaBaxX AeNbT U Ha YCTbeBbIX
yyacTKax pek, Bnajalowmx B MOps, 03epa WUan B PeKu, BCKpbiBatoLmecs B 6onee
Mo34HWe CPOKMU;

C) MoAnopHble 3aTopbl POPMUPYHOTCA B 30HAX BbIKMHMBAHUS KPUBbIX
MnoAnopa BOAOXPaHUNNLL, PYC/IOBOTO TMNA,;

d)  TNMoanopHble 3aTopbl (HOPMUPYHOTCA B 30HAX BbIKIMHMBAHUA KPWBbIX
MoAnopa BOAOXPaHWIULL, PyC/I0BOr0 TUMa,;

PycnoBble  3aTOpbl  [eNATCA  Ha  MOCTOSHHbIE U GAyXaatowme,
MECTOHaxX0XAeHNe KOTOPbIX OMpeaenseTca CchayyaHbIMA 0OCTOATENIbCTBAMN,
CBA3aHHbIMW C MOrOAHbLIMW  YCNOBUAMK, COMPOBOXAAKOLWMMM  MnpoLieccamm
BCKPbITUS PEKN.

CTpYKTYpHble MPU3HaKK 3aTOPOB CBA3aHbl C Pa3/IMYHbLIMU MeXaHWU3MaMm
06pa3oBaHNA CKOM/MEHMA Nbfa. B 3aBMCMMOCTM OT YCNOBWIA  OrpaHUYeHWS
ABWKEHNA NbJa No LWMPKHE NOTOKa BOAbI (EC/IM OTHOLLUEHME FNyOMHbI Ha Nepekarte
K TO/MWMHe Nnbja 60bLue 2,5) Uam no ero rnyouHbl (eCnv 3T0 OTHOLLEHNE MEHbLLIE
2,5) 3aTOpbl JeINTCA Ha 3aTOPbl aPOYHOr0 U NIOTUHHOIO TUMA.

B cnyyae apoyHoOro Tuna [aBfieHMEe 3aTOPHOr0 /ibgja B OCHOBHOM
owyLllaetca beperamu. lNpupalleHne ypoBHS BOAbl OKa3blBaeT HECYLLEeCTBEHHOE
B/IMSIHME HA YCTOMYMBOCTb TaKWMX 3aTOPOB, WCK/OYEHME, eCiM  PYcno WUMeeT
HU3KYIO 1 LUMPOKYIO noinmy. MNpoduib BOAHON NOBEPXHOCTU B 3aTOPe NMOBTOPSIET
topmy npouns npu cBOGOAHOM pycne, 3a WUCK/OYEHWEM HUXKHENW YacTu.
BaXHy0 ponb B (hopMMPOBaHMM 3TOr0 TUMa 3aTOPOB CrefdyeT OTHECTM MoTepu
3HEPrmmn BOAAHbLIM MOTOKOM MO Mepe Mepeas MXKeHUA BAO/b y4acTKa 3aTopa.

B cnyyae 3aTOpOB NJIOTUHHOIO TWMa, NefisHble HarpOMOXAEHUS AOCTUratoT
AHa Ha 60MbLUIOKA NNOLWAAN U B OCHOBHOM YAEPXXUBAKOTCS NOA, AENCTBMEM CWU/bI
TSHKeCTU. TpupalleHne YpPOBHS BOAbl MOXET MPUBECTU K HEYCTONYMBOCTM
Takorosatopa. [lpodunb BOAHOM MOBEPXHOCTU XapaKTepusyeTcs 60/bLU UM
nepenagomM B ro/fI0BHOM3aTOpa M €ro nocneayowymM BbipaBHMBaHWEM. [dMHaMMKa
NbAa Y NOKa/IbHOe CONPOTUB/IEHME UTPAKOT CYLLLECTBEHHYIO POJib B JOPMUPOBAHUN
3TOro TUNa 3artopa.

Mo rMapoNorMyecKMM Npr3HakaMm 3aTopbl NOAPA3AeNOTCS Ha:
14



a) 3aTopbl, (HOPMUPYIOLLMECS B CTALMOHAPHbLIX YCI0BUSAX;
0) CKONneHnst nbfda Mpyv HeyCTaHOBMBLLEMCSA PEXMME C YCKOPEHHbIM K
HenpepbIBHbIM Pa3BUTEM Ha (POHE OHOW BOJHbI MOJIOBOAbS;
B) 3aTOpbI, (hopmupyroLmnecs Ha (POHe ABYX U 60/1ee NaBOAOYHbIX BOJH.
Mo rmapaBNMYecKM Mpr3HaKam 3aTopbl NOAPA3AENsTCs Ha NATb TUMOB,
OT/IMYAIOLLMXCA XapaKTepUCTUKaMM W3MEHEHUS YPOBHSA W pacxofa Ha pasHbIX
(hasax npouecca 3aTopoobpa3oBaHMA: B MOMEHT Hadasia (popMMpoBaHNsA 3atopa, B
TeYeHVe BPEMEHU €ro CYLLECTBOBAHUSA 1 MPY Pa3pyLLEHNN.
Ha npakTuke 3aTopbl pas3genstoT Mo MOLLHOCTM Ha KaTtacTpo(uyecku
MOLLHbIe 3aTOpPbl, CU/IbHbIE, CPeAHMEe N 0OblYHbIE,C TOYKM 3PEHUS MOCNEeACTBUIA
ANt HAHECEHNSA U TEPPUTOPWIA.
OO6blYHble 3aTOpPbl 06PA3YyOTCA KaXKAbIV rof N0 BCEW A/IMHE PEKN. YPOBHM
3aTOPOB HW3KME, MO3TOMY TaKWMe 3aTO0 pbl He HAHOCAT Yylep6a. MOLLHbIE 3aTOpPbI HE
06pasyoTca exXerogHo 1 He Mo Bceil AnvHe pekn. OHM BO3HMKAKT MpU 0COObIX
METEeOoPO/IOrMYECKUX U TUAPONOrMYECKUX YCIOBUAX, NPUBOAAT K HABOAHEHUAM U
3HAYMTE/bHLIM MaTepuaibHbIM NOTEPSIM.
B0o3MOXHOCTb 06pa3oBaHMs MOLLHOrO 3aTtopa Orn peAenstoT credytolme
NPU3HaKK:
—  [BOVHOW WX TPOMHOW OCEHHWI NefoX0/ N BbICOKMIA YPOBEHb BO/bI B
Mepuog 3amep3aHuns peku;

—  60n1bLWON 06beM fbAa, 06YCNOB/EHHDBIA BbICOKUM YPOBHEM BOAbI Mpw
3amep3aHnM, NpW KOTOPOM 3HauyMTeNbHasi Molladb PEeKU MOKpbITa
NbJOM, CYLLECTBEHHOI 3allyr OBaHHOCTbIO pycna W TOJLMHON
NefsAHOro NoKpoBa K Hayasly BCKPbITUA peku, npesbiwatowert 0,7 m;

—  COOTHOLUEHWE TO/LLMHBI NIeAAHOr0 MOKPOBa Ha Nej0COOPHOM y4acTke
(h,) K ToNwwmHe B MecTe 3aTopoobpasosaHus (hy,): hy/hy; 0,5;

—  60MbluUas NPOYHOCTb NbJa Nepes BCKPbITUEM (YMEHBLLEH Me ee C Havana
TasgHUs Nbaa b Ha 10-30%);

—  60nbluas BECEHHSI BOAHOCTb MPU  XONMOAHOM BECHE B pailoHe

3aTOPHOM0 y4acTKa PeKu U MHTEHCUBHOE CHeroTasHue (5-7 MMm/cyT) B
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BEPXHEN 4acTn peyHoro bacceiiHa, CONPOBOXAAKOLLEECS BblNafeHNeM
06UNbHBIX JOXAEN;

—  VHTEHCMBHOE MOCTYIJ/IeHME NibAa Moc/e BCKPLITUA C PacrofioKeHHOro

BbllE MO TEYEHUIO YyyaCTKa PEeKW, a TaKXKe OT BCKPbIBAKOLLMXCS
KPYMHbIX NPUTOKOB.

Mo mMexaHn3My 06pa3oBaHWs 3aTOpPa OMNpPeLeNifFeTcs ero Tun:

a) 3aTop NOAHbLIPUBAHMAPOPMUPYETCA  NYTEM YBE/IMYEHUS NbAWMH MOf
KPOMKY NlefjAHOr0 MOKPOBa Mpu CKOPOCTU TeveHus 6onee 1 M/cek;

6) 3aTop TOpOLUeHMst 06pa3yeTcs 3a CYET MOTEPU YCTOMUMBOCTM NbAUH NPU
CTOJIKHOBEHUW.

Mo NPoAO/MKUTENBHOCTIA N CBA3W C NMKOM NaBOAKa 3aTOpbl AeNSTCA Ha ABa
TMna:

a) KpaTKoBpeMeHHble (1-2 CYTOK), C OAHWM OCTPbIM MUKOM YPOBHS,
paspyLiatoLmecs Ha nogbeme rnosioBOAbA HANopoM BOAbI M NbAa;

6) anntensHble (0T 2-3 fo 10-12 cyToK), coBnagarowme ¢ O4HUM UK ABYMS
MMKammn Non0BoAbA.

[NnTeNbHbIA  3aTOP  COCTOMT M3 HECKOSIbKMX  JIeAsHbIX 3BEHbEB W
MPOCTUPAKOTCA Ha HECKO/IbKO [eCATKOB KN/TOMETPOB BBEPX OT MECT a 06pa3oBaHus.
Ckaykoobpa3HO pacTyT M nagatoT YpoBHW. Benvka 30Ha 3atonneHus. Jleg
pacnpocTpaHseTcs no BCeMy pycny W noimMe. [/MTeNbHbIA 3aTop paspyLlaeTcs

Moz COOGCTBEHHbIM BECOM YXKe MOC/e craja ypoBHs BoAbl. [2]

1.3 Tlpouecc opmupoBaHus, MecTa o006pasoBaHusas W CTPYKTY pa
3aTOPOB 1 3a>K0OPOB

[na o06pa3oBaHNA 3aKOPOB HY)XXEH NeAsHOM MaTepuan - Lyra, Kotopas, ¢
OAHOW CTOPOHbI, AO/HKHA NHTEHCMBHO 00Pa30BbLIBATLCSA, @ C APYroi CTOPOHbI - He
L0/DKHA cMep3aTbCs. [103TOMY CyLLeCTBYeT OMnpefeNieHHbIV Anana3oH TemnepaTyp
BO34yxa, NPV KOTOPOM hopmMupytoTca 3axopbl (-2...-10 °C). Ha pekax, rge
OCeHbIO MOX0/04aHNEe OYeHb PE3KOe W rNyOoKoe, 60/bLUMX 38XKO0POB He ObIBaeT,
Hanpumep, Ha p. JleHe. Hambonee 6naronpuaTHas A8 3aKOPoo6pa3oBaHUs

CKOPOCTb TeyeHns oAbl 0,5-1,6 m/c. Mpu ckopocTn TeveHNs meHbLue 0,5 M/c peka
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3amep3aeT 6e3 3aKOPOB NyTEM CMbIKaHWUA ObICTPO pacLUMpsAoLLMXCA 3ab6eperos.
Mpy o4yeHb OONbLUOKW CKOPOCTW TEYEHUS 3aKOPOB He OblBaeT, TaK Kak
BHYTPWBOLHbIN Nef, He MOXET BCM/IbITb U CHOPMMPOBATL CKOMIEHNS LLYTH.

lMonHoe npencTaB/ieHNe O rpaHMYHbLIX YCNOBMAX MNpoLecca 06pa3oBaHus
3aKopa fdaeT rpauk, WAMOCTPUPYIOLLNA WU3MEHEHUE COOTHOLLEHUSA MEXAay
CKOPOCTbIO TeYeHUs BOAbl M TEMMEepPaTypoil BO3Ayxa B Mepuof 3amep3aHus (puc.
1.2). B XO0NoAHyt0 OCEHb MOMWMO WHTEHCMBHOM TENI00TAa4YM C BOAHOM
MOBEPXHOCTU MMEET MeCTO Hebo/bLias CKOPOCTb TeyeHUsi (HEBENIMK CTOK BOfbl),
Mo3TOMYy 3amep3aHue MNPOMCXOAUT 6e3 3aK0poB, B OCHOBHOM 3a CYeT
MOBEPXHOCTHOrO Nbda (MMHMa AB Ha puc. 1.2). B OTHOCUTE/NbHO TEN/YH0 OCEHb
Haob0opOT CK/aAbIBalOTCA 6naronpuATHbIe YCMOBUA 18 06pa30BaHMA 3aXOPOB,
TaK Kak BblMajaroLLme, Kak npasusio, 06UibHbIE XUAKNE OCALKA W CHErOTasHVE B
nepuof OTTenenein NPUMBOASAT K YBENMYEHUHO CKOPOCTM TeyeHus BoAbl. [lpu
He60/bLLIOW MHTEHCUBHOCTU TENOOTAAYM C BOAHOM NOBEPXHOCTM (hOPMUPYETCS B
OCHOBHOM BHYTPMWBOZHbIA Nief, BMeCTe C TeM Mepurof 3aMep3aHus 3aTArvBaeTcs,
4TO CMOCOBCTBYET CKOMMEHMIO Y KPOMKM 60/1bLLOr0 06bema BHYTPUBOAHOTIO /bAa,
T. €. 06pa3oBaHuio 3akopa (MuHKA CL, Ha puc. 1.2).

6°C

- | H
0s 04 Y 1,2 W6 V, M

PrcyHoK 1.2 — innocTpaums COOTHOLLEHNIA TeMMnepaTypbl BO3ayxXa 1
CKOPOCTW TeYeHWA BOAbI B Mepuos 3aMep3aHns peku.
CxemaTM4yHO npouecc 06pa3oBaHMA W paspyLlUeHns nefdaHoro 3artopa
MPONCXOAUT CrefytowyM 06pa3om. BecHOR, ¢ HacTynneHueM NOMOXKUTEbHbIX
TemnepaTyp BO3AyXa HauMHaeTCs TasH 1e CHera B pe4yHoM 6acceliHe. Pacxog Boapl

B PeKe YBE/IMUYMBAETCS, YPOBEHb BO/bl NOBbILLIAETCS U NleAsHOW NMOKPOB, BCM/bIBas,
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OTpbIBaeTcs OT GeperoB. [Mpy MOBLILLEHUWN YPOBHS BOAbl LUMPUHA PEKU
BO3pAacTaeT, MeXay KpaeM BCM/bIBLUETO /eAsHOr0 MOKpoBa W Geperom
MOSIBNAKOTCA MONOChI YMCTON BOAbI, TaK Ha3blBaeMble 3aKpavHbl. Pa3MblBatoLLee
[EeNCTBME TasIoN BOAbl, CTEKAIOLLIEN B PEKY CO CKIOHOB, CMOCOOCTBYET NOSB/EHNIO
3aKpauH.

B T0 >xe Bpemsi nefsiHOl MOKPOB B peke 0cnabeBaeT noj AeiCTBMEM TENIOro
BO3JyXa W CONMHEYHbIX Nyyeil. HacTynaeT MOMEHT, KOrja Bre Kyllee YycuieHue
TeKyLleli BoAbl NPUBOANT K Pa3fioMy NefSHOrO NOKPOBA Ha OTAE/bHbIE KPYMHble
Monsi, KOTOpble NPUXOANAT B ABMXeHME. Takoil MOMEHT Ha3blBaeTCs NMOABUXKKON. B
TO XXe Bpemsi ABWXKEHWe NeAsHbIX MOoneii HEeBeNMKU W OrpaHWuYeHO GOMbLLIOI
MacCoi M ecnn 3TU NONs CTa/KMBAlOTCS C Geperamy U Apyr C [PYrom, OHM
[0BO/IbHO BbLICTPO Pa3NambIBatOTCS Ha KPYMHble NbAWHbI. HaunHaeTcs BECeHHWI
nefoxog,

[BUXYLIMECS NefisiHble MAcChl MOTYT CTONIKHYTLCS C NPENSTCTBUEM B BUAE
elle He BCKPbIBLUErocs y4yacTKa PeKM C HenpepbiBHbIM W [0BOMbHO MPOYHbIM
nefiiHbLIM NOKPOBOM. Y KPOMKM NeASHOr0 MOKPOBa [BVXXEHUE NbANH 3aMeANseTcs
M NONHOCTbLIO MpekpallaeTcs. Mog AaBneHWeM NoAHOCKMOrO NMOTOKOM NleAsHOro
MaTepuana, KPOMKa HEMOABMXKHOIO NeAsiHOr0 MOKPOBA BbIMASAUT YaCTUYHO
B3/IOMAHHOW W BbIFNSANT KaK CKOMMEHWE NbAWH, CNerka HakNoOHEHHbIX ApYyr K
apyry. HekoTopble 13 NnaBatoLLMX NbAVH YHOCATCA TeYEHWEM MOoJ, paspyLLUEHHYIO
YacTb KPOMKWM nbaa. B aTom MecTe opmupyeTcs ronoea WM OCHOBaHME
nefisHOro 3atopa. [MpensTCTBMAMU ANs NepeMeLleHns NeAsHbIX MoMeid Takke
MOTYT SIBNSTLCA Pas/IMuHble BUAbLI CTECHEHWUs pycna (OCTPOBa, Menu, pesKue
CY)XXEHWS, KPYTblE NOBOPOTHI).

HoBble Macchbl fibfja NOAMbIBAIOT K fibAMHAM, OCTABLUMMCS Y CM/IOHOIO
NefIiHOro NOKPoBa. TOPOLLIEHNE HAUMHAETCS MOA UX AABNEHNEM, CONMPOBOXAaEMOe
He6oMbLIMMM NOABMXKAMMN BPEMS OT BpeMeHW. B 3TOM MecTe NOBEPXHOCTb PeKy
NpeACcTaBNseT CO60l Xa0TUUYECKOE HArPOMOXK/AEHNE KPYNMHO U MENKOOUTLIX NibANH.
Pycno 3pecb CUbHO OrpaHWYeHO NbJOM, ClefloBaTe/lbHO YPOBEHb BOfbI B pPeKe
noBbILIaeTcs. CyLIECTBEHHO, YTO MOBLILIEHWE YPOBHA TaKXe MPOMCXOAUT B
onpeAeneHHOM Y4yacTKe pPeKu Bbllle MecTa CTeCHeHMs, T.e. B 30He noanopa (y
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XBOCTa 3aTopa). CKOPOCTb MOTOKA B 30HE MNOAMOPa YMEHbLUAETCS, a /bAWHbI,
MOANbIBAIOLLIME CBEPXY, YXKE WMEIT MEHbLUYID KWHETUYECKYID 3JHEPTUIO.
TopolueHne nbfa NocTeneHHO 0cnabeBaeT M 3aTeM npekpallaetcs. O6pa3oBaHue
nefisiHbIX 3aTOPOB Ha 3TOM 3aKaHuMBa ETCA.

Cxema nefjoBoii 06CTaHOBKW MpPWU 3aTope NbAa NPeACTaBfeHa Ha PUCYHKe

1.3.
=) 1
At itk ey - 3 - o
= 4
FREEN NN o 4 ': I
' T 1T
PucyHok 1.3 — CxeMa niefioBoi 06CTaHOBKM MpK 3aTOpe NbAa:
a — NPO0/bHbIN NPotnb; 6 — NNaH;
I-30Ha noanopa; I1-30Ha ckonneHns 6utoro nbga (3atop); I1- 30Ha oyara 3atopa;

1 — XBOCT 3aTOpa; 2 — 6e33aTOPHOE CKOMNEHNE BUTOrO NbAa; 3 — 3aTOPHOE
(TOpPOCKCTOE) CKOMeHne 6UTOrO Nbaa; 4 — ronoga 3aTopa; 5 — HEB3TOMaHHbI

NefsHON NOKpoB

CTpyktypa, (opma UK pa3mep 3artopa W3MEHAOTCA BO BPEMS €ro
(hopmupoBaHua. Mpu CKOPOCTAX MOBEPXHOCTHOrO TeyeHUs Boabl 6onee 0,8 mic,
[OCTaTOYHbIX A1 NOTPY>KEHUA NbAa Mo KPOMKY /le40CcTaBa, TO/LLMHA U TTy6uHa
3aTopa yBenmumeaeTca. Mpy MasibIX CKOPOCTAX TEUEHUS 3aTOP MPEVUMYLLLECTBEHHO
YBENNUYNBAETCA B [/INHY.

B cTpoeHne 3atopa (3axopa) 0ObIYHO BbIAENAKOTCA TPU XapakTepHble
06/1aCTW, NPefCcTaB/eHO Ha PUCYHKel.4:

- 3aMOK WJIM «OCHOBaHMe» 3axopa (3atopa) (5), lefAHON NOKPOB MOKPbITHIIA
TpewmHaMn W1 ynepwniics B KPOMKY HEBCKpblBLIerocsd negoctasa (6) w

3aK/MHMBLUWIA PYCNO PEKY;
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- cam 3akop (3atop) unm ronosa 3axopa(atopa) (2) - MHOrocnoiHoe
CKOM/IEHNe CAyYaiHO  PacnoOOXEHHbIX NIbAWMH,  KOTOpble  MoaBeprakTcs
WHTEHCBHOMY TOPOLLIEHNIO;

- XBOCT 3axopa (3atopa) (1) - OAHOCMONHOE  CKOMMEHWE JbAWH,
MPUMbIKAIOLLMX K 3aTOPY BBEPX MO TeYeHuto (B 30HE MOAMOopa).

[nnHa ronoBHOW 4yacTy 3atopa (3aMOK + rosioBa) 0ObIYHO MpeBbILLAET
LUMPUHY pekn B 3-5 pa3. B aTOM paiioHe cKOnseHne Nbja MMeeT MakCUMa/lbHYHO
TonwmHy (ot 3-5 go 10-12 m). MNpoTsXKeHHOCTb 06LLero 3atopa (C XBOCTOM) Ha
KPYMHBIX peKax MOXeT COCTaB/ATb HECKO/IbKO [JECATKOB K UIOMETPOB, Ha CPefHUX
peKax - OT O4HOr0 0 HECKO/IbKNX KUTOMETPOB.

Mnowaap 3aTopa Ha KPYMHbIX PeKax COCTaBMsieT HECKONMbKO AECATKOB KM 2,
Ha CPefHUX — eAVHULbI KM%, Ha MaiblX pekax — Aonn  Km2. Tnowads ronosbl

3aTopa npumMepHo B 100 pa3 MeHbLLE caMoro 3aTopa.

[poTAXEeHHOCTD 33TOPA

PucyHoK 1.4 — IMpoaonbHbIin pa3pes 3aTopa

1 —xBOCTOBasA YacTb (XBOCT) 3aTOpa; 2 — ro/oBHas YacTb (rososa) 3aTopa; 3 —
HKHAS KPOMKa (HVKHAS rpaHuLa) 3aTopa; 4 — BEPXHSAS KpOMKa (BEpXHAA
rpaHuLa) 3aTopa; 5- 3aMOK 3aTopa; 6- HEBCKPbIBLUMIACA NeaocTaB; 7 — OTKPbITas

BOJA.

PaspyLueHue (NpopbIB) NeAsHOro 3aTtopa NPoMcXoauT NM6o B pesynbTate

PE3KOro YBE/MYEHUs pacxofa M Hamopa BoAbl B peke, NGO BCneacTBue
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BO3[ENCTBUA Tenaoro Bosayxa v Tasloil Bogpl. Yalle BCero, NpopbIB 3atopa /ibga
AB/IAETCA Pe3y/IbTaTOM COBMECTHOIO BIMAAHWUSA 0601X (hakTopOoB. [1]

MpopbIB 3aTOpa NPUBOAMT K MepecTpoike MPOLONLHOIO NPOMUAA BOLHOWA
MOBEPXHOCTU PEKMN: YPOBEHb BO/bl MOBLILIAETCH HVXEe MecCTa 3aTopa, a BblLLe ero
nagaet. OG6pa3yeTca BOMHA MpPOPbIBA, KOTOpas oOnacHa 18 HaceneHus u
XO03MCTBEHHbIX 00bEKTOB. CKOPOCTb  [ABVMXKEHWSA 3aTOPHbIX MacC MOXET
COCTaBNATb 2-5 M/C. TeM He MeHee, BEPOATHOCTbL 06pa3oBaHNA HOBOIO CKOMJIEHNA
Nbla Ha HXXKHEM Y4acTKe Mpy 3TOM HU3Kas, Tak Kak NefAHON NOKPOB K MOMEHTY
MpopbIBa 3aTOPa 3LeCb YCMEBAET B 3HAUMTE/IbHOW CTEMNe HN PaspyLLUTLCA.

Tunosble MecTa 06pa30BaHNS 3aTOPOB /bAa CUIbHO Pa3/IMYaloTCs - Pe3Koe
CY>KEHUe, KPYTble MOBOPOTHI, Mefn, Nepekarbl C OCTPOBKaMK, MecTa budypkauuu,
YYaCTK/ C MPOYHbLIM flefAHbIM NMOKPOBOM Ha 3HAYMTE/IbHOW fA/MHe. 3aTopbl 4acTo
BO3HMKAeT B MeCTax, rfle OCeHbi NpW YCTaHOB/EHWUM fiefocTaBa HabMo4a0TCS

MOABWKKM NbAa ¥ IMENN MeCTO 3aXKO0pbl. [2]

1.4 PacnpocTpaHeHHOCTb 3aTOPOB 1 3a>Kopos no ETC

B «Katanore 3aTOpHbIX M 3aXOPHbIX y4vacTkoB pek CCCP» noapo6Ho
N3N0XKEHbI KOMMYECTBEHHbIE XapaKTEPUCTUKM 3aTOPHbLIX MOALEMOB U 3aTOPHbLIX
ypoBHei. OCHOBbIBasACb Ha flaHHble KaTasiora, MOCTPOEeHbI KapThbl fIeAHbIX 3aTOPOB
Ha pekax Poccuu, onucbiBaloLime pacrnosioXeHne 3aTOPHbIX YYacTKOB MO [A/IMHE
pekK, MOBbILLEHWE YPOBHEN BOAbl MPW 3aTOpPe,YacToTy 3aTOPOB J/ibAa. Tak Xe Ha
KapTax MoKa3aHbl Y4acCTKW PeK, rae MakcvMasibHble YPOBHM 3aTopa MpeBbILLatoT
MaKCVMaJibHble YPOBHM BECEHHErO MO0JI0BOAbA.

Ha kaptax pacnpocTpaHeHHOCTW 3aTOPOB Ha TEPPUTOPMM CTpaHbl BUAHO,
4TO MOBbILLIEHHOM 3aTOPHOCTLIO 06/1aAal0TPEKN CeBepa eBPOMENCKON YacTu, rae
MOBbILLEHHAsA 3aTOPHOCTb XapakKTepHa He TONbKO A/1A ceBepHbiX pek (IMevopa,
CeBepHasi [BuHa, CyxoHa, HOr), HO M Ans pek 3anafHoro paiioHa (Benukas,
3anagHas [BsuHa, HemaH), a Takke A1 pek Konbckoro nonyoctposa (MoHoR v
Ap.).Ha Konbckom nonyocTpoBe 3aTopbl 06pa3ytoTcsa NPerMyLLEeCTBEHHO B YCTbsAX
PeK; 3aTOPHbIE YYaCTK/ UMEIOT He B0/bLUYH NMPOTHKEHHOCTb — 3-5 KM, MOAbEMbI

YpPOBHEN gocturaloT 5-8 M. Ha pekax 6acceiHoB [oHa M Ypana ToNAWwmHa U
21



MPOYHOCTb /bfla HEBeNMKa, 3aTOPHble MOAbeMbl He MpeBblwarT 3 M,
MOBTOPAEMOCTb 3aTOPOB HebosbLas — 30-20%, T.e. oAuH pa3 B 3-5 feT.

Ha CesepHoit [BuHe 1 ee nputokax (Bara, MNMuHera, CyxoHa) onacHas
3aTOPHOCTb BO3pacTaeT B HarpaB/ieHUW TeuyeHUs pek (OT Bepxa K Hu3y). B
HM30BbAX 3aTOPHbIE MOABLEMbI YPOBHA BOAbI focTuratoT 3 -6 M. Ha p. MNMeyopa u ee
NpUTOKax VbkMa 1 Yca 3aTopHble NoAbeMbl YPOBHA BOAbI gocTuraloT 6 -9 M. B
LIeNIOM 3aTOPHOCTb PEK €BPOMENCKOM YacTu Poccum HUXKe, YeM 3aTOPHOCTb

asmaTckux pek.[1]

1.5 MNocneacTBMS ONACHbIX 3aTOPHbIX SBNEHWIA

OnacHOCTb flefsiHbIX 3aTOPOB COCTOMT B PE3KOM W 3H a4yuMTeSIbHOM
MOBbLILLEHWN B PEKE YPOBHSA BO/bI, MPY KOTOPOM 13 Geperos BbIXOAAT /e[ U BOAA,
3aTtonnad M 3aBasivMBad /fibAOM MpPWUIEratoLLlyto TeppuUTOpUIo, 3KOHOMMUYeCKue
00ObEKTHI, HaceneHHble MYHKTb, KOMMYHWKaLNOHHbIe cetu,
CeNbCKOXO035NCTBEHHbIE Yrofbs. B pe3ynbTaTe COCTaB r/aBHbIX XapaKTepUCTUK
MOCNeACTBUIA 3aTOPHbIX HABOAHEHWI aHa/OrMyeH, Kak M Npu HaBOAHEHUSX OT
MaBOAKOB W BECEHHWX MONOBOAMA. TeM He MeHee, MacLuTabbl 3TUX MOCNEeLCTBUI
bonee cepbe3Hble, MOCKO/bKY Takne HaBOAHEHUA CMy4varoTcs npu 60/1ee HU3KUX
Temnepartypax Bo3fyxa.

Mpwn paspyLeHnn neasaHbIX 3aTOPOB BOJIHA MPOpPbLIBa YCTPEMIAETCA BHU3 M0
TEYEHUIO C BbICOKUM COfEep>KaHMeM B3/IOMaHHOI0 MOTOKOM J1bAja, YTO LOCTATOYHO
4acTO NPWBOAWUT K 3aTOMN/IEHUIO HWDKE MeXalnx TepputopunM U paspyLLeHuto
[0pOr, MOCTOB 1 APYTNX TEXHUYECKNX COOPYXKEHIA.

JononHuTeNbHasa onacHOCTb NPW 3aTopax 3aKniyvaeTcs B HaBasax /ibaa Ha
Geperax v B noliMe BbicoTol 6onee 10-15 M. Bonblune Macchbl nbfa AaBAT Ha
COOPY)XeHWs, /NoMaloT U cABuraloT uX. [1pofo/mkutenbHoe TadHME Jbja
3aTpyAHsSeT  MNpoBeAeHMe  aBapuiiHO -CnacaTe/lbHbIX — paboT,  orpaHn4nBaeT
BbIMO/THEHWE CENbCKOXO3ACTBEHHbIX PaboT.

Hepeako yuwep6 ycyrybnsercs 4acTo BblPaXXEHHOW CTUXWUAHOCTbIO
3aTOPHOr0 ABMIeHMs, 60MbLIOIA AMHAMUYHOCTLIO MpoLiecca 3aTopoo6pasoBaHUs 1
HernocTOAHCTBOM M3 rofia B rofi pasMepoB 1 ero MecTOMosI0XeHNS.
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Mpy 3aTOpe OCHOBHLIMM MOKa3aTeNneM, OMPeAenstoLMM CTeneHb Yulepo6a,
ABNSAIOTCSA: MAKCUMa/bHbIV 3aTOPHbIA YPOBEHb N MHTEHCUMBHOCTb €r0 YBENMUEHNS,
MPOAOMKUTENBHOCTL 3aTOPa W 3aTOM/EHMs, NMOWaAb WU FNy6uHa 3aTONNEHus,
CKOPOCTb HapacTaHUsi PacXofoB BOAbl, TMPaBUIbHOCTb 1 CBOEBPEMEHHOCTb
NPorHo3a 1 MpoBeAeHMUs NpeAynpeauTesibHbIX 1 aBapUIiHO -cracaTeNbHbIX

MepONPUSTMIA, OPraHn30BaHHOCTb CracaTeNbHbIX CNYX6 W HaceneHus. [6]

1.6 TyTwn, MeTOoAbl 1 Cnocobbl 6opbObI C 3aTopamm

Bopbba C 3aTopamu 3akno4yaeTcs B NpeAoTBpalleHMM mx 06pa3oBaHus,
YMEHbLUEHUN BO3MOXHbIX MOCMEACTBUIA UN NIMKBUAALUN YXKEe 06pa30BaBLUMXCS
3atopos. Npobnema 60pbObI C 3aTOPaMM OCYLLLECTBNAETCA TPEMSA NYTAMMN:

a) nytem 3ab/aroBpeMeHHOro MporHo3MpoBaHMA MecTa 06pa3oBaHuA
3aTopa, ero MOLLHOCTU 1 CBOEBPEMEHHOIO NPUHATUA Mep;

6) NyTeM NPUHATUA NpPeaynpeanTeNbHbIX Mep MO YMNpaB JIEHNIO MPOLECCOM
06pa3oBaHusA NbAa 1 ero CTOKOM, T.e. N0 YCTaHOB/EHWIO WX 0cnabneHnto NpuymH
W YCNOBWUIA BO3HWKHOBEHNSA 3aTOPOB (HeA0MYLLEHWNIO 3aTopa);

B) MyTeM HernocpeLCTBEHHON 60pbObI C YXKe 06pa30BaBLLUMMIUCS 3aTopaMu 1
C 3aTOPHbIMM NOABEMAMM YPOBHSA BOAbI (paspyLUeHns 3aTopa).

TN NyTn peleHns npobieMbl 60pbObI C 3aTOpaMu criefyeT NMPUMEHATL Kak
WHAVBUAYaNbHO, TaK 1 KOMOVHUPYS, B 3aBUCUMOCTM OT 0BCTOATE/NLCTB.

PelueHne Borpoca 0 crnocobe 60pbObI C 3aTOpPamMM JO/IKHO HAYMHATLCS C
onpefeneHns mecta 06pasoBaHNa 1 UAEHTU(MKaLUM TUNa 3 atopa B COOTBETCTBU
C Knaccugukaumei.

Mpy onpefeneHny XapakTepUCTUKM TUNA 3aTopa Ha OCHOBE MHOIO/IETHUX
HabNIOAEHNA  CTaHOBWUTCS ~ BO3MOXHbLIM ~ MPaBWIbHO  MPOrHO3MPOBaTH
MaKCUMa/IbHYl0  CTeMeHb 3aTOPHOTO YPOBHA  BOAbl, BbIGMpaTb Hambonee
ahheKTMBHbIE NpeaynpeanTesibHble MEPOnpUATUA U CNOCOObI YCTPaHEHUS YKe
chopMmMpoBaBLLEICS 3aTOPOB.

Ecnu exerogHo B onpeaeneHHOM MecTe 06pa3yeTcs nonepeyHblii PycrioBo
3aTOp NNATMHHOrO TUNa, CNabo PUALTPYIOLWWIA, 6Ge3 AOMONHUTENIbHOrO MPUTOKA
NefjsAHOro  marepuana, OTHOCALWMIACA K  MOLUHbIM  3aTopaM, BbI3BaHHbI
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TOPOLLEHMEM, CYLLECTBYIOLMA B TeYeHWE ASIMTENbHONO0 BPEMEHM C MOCTOSHHO
MOBbILLAKOLLMMCH YPOBHEM BO/bl M MOCTOSAHHBLIM €€ PacXofeBblille 3aTopa (2 Tum
rMAPaBANYECKOn Knaccupukaumm),To 6onee 3PPEKTUBHO MPUHATL Mepbl MO
npegynpexaeHnto 06pasoBaHMst 3aTopa MyTem YCTPOWCTBa Npop e3eil  (KaHasnoB)
BO /ibly LUMPWUHOW He MeHee 1/3 LWUPUHBI pycna Mo ypesy BoAbl.

B cnyuyae o6pasoBaHus 3aTopa BOAY C/iedyeT CrnycTuTb B 06xo4 3aTopa. Ans
3TOro TpebyeTcs YCTPOMCTBO 0OOBOAHONO KaHala Wn KaHana B Tefiesatopa nyTem
MPYMEHEHMS B3PbIBOB C MNpPeABapuUTENbHbIM  OCBOOOXIAEHMEM pYyCa  HUXKE
3aT0paoTo fibAa. Ecnm HEBO3MOXHO CMyCTUTb BOAY, HEOOXOAMMO NPUHATL Mepbl
no paspyLleHnto 3artopa (B3pbIBaMU, bombomeTaHMEM,
a’3pornapoanHaMmyecK MMyCTaHOBKaMM) NpW YCNOBUW, YTO Y4acTOK PEKU HIUXKe
3aTOpa O4ULLEH OTO fibja.

Ceilyac 13BECTHbI Pa3/INYHble METOAbI, KOTOPbIE MPUMEHSIOTCA Ha NPaKTNKe
Ans 6opbObl C 3aTopaMuM W YCTPaHEHWS BbI3BaHHbIX MMM YC: B3PbIBHOWA,
paguaLoHHbIA, aBUaLMOHHbIE OGOMOOMETaHMe, XUMWUYECKWUA, apTUINEPUIACKO-
MWHOMETHbIA 06CTPeN, MeXaHMYeCKU C paspylleHVWeM fbda Nefokonamui U
06bIYHbIMK cynamu, cyfamm Ha BO34YLLHOM MOAYLLKe ;
MaHeBpPUPOBaHNENOMYCKaMI BOAbI U3 BOLOXPAHWNLL,.

OnpepneneHne Hambonee aththeKTMBHOIO MeTofa M cnocoba BO3AeCTBMS Ha
npouecc 3aTopoobpa3oBaHMs W CPeACTB 3alMTbl OT 3aTOPOB OCHOBAHO Ha
pesynbTaTax aHam3a MeCTHbIX YCNOBMA HABOAHEHWA W Ha pesy/bTarax
CpaBHEHMS1 OXMAAaeMoro yuiepba ¢ 3atpaTaMum Ha MeponpusiTus. OCHOBHbIM
KpuTepreM SIBNSETCA KOHEYHbI pe3ynbTaT NpoTMBO3aTOpHOromeponpuatus . K
COX&/IEHUIO, B HACTOsLLLEE BPEMSA 3a4acTyto TPYAHO MNpefckasaTtb ero, nockKosbKy
MaTepuanbl  00606LWIEHMS  NPaKTUYECKOro OnbiTa M0  MPeaynpexmaeHno 1
NpesoTBPaLLEHNIO HAaBOAHEHWA, 06YCNIOB/IEHHbIX 3aTOpaMu /ibfa, OTCYTCTBYHOT .

3abnaroBpeMeHHOe MPOrHo3MpPoBaHME MeCTOMOOXEHNA Y MAKCUMaJIbHO o
MOBbILLEHME YPOBHSA BOAbI OT 3aTOPano3BONAT 3HAYUTENbHO CHU3UTL MNOTEPU OT
3TUX ABMIEHWIN MYTEM NPUHATWSA COOTBETCTBYIOLLMX Mep MO NOAr0TOBKe PeLleHMo

3TUX Mpobsiem.
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Bopbba ¢ 3aTopaMn—aeno TPYAHOE, KaK C TOUKW 3peHns YCNoBUiA Tpyaa, Tak
1 NOTOMY, YTO peKa He MOXET BCKPbITbCA 6e3 3aTOPOB, €C/IM OHWU XapaKTepHbI A1
Hee. Kak npaBuno, 3aTOpoB He M36exarb, X MOXHO /IMLWb Clerka ocnabutb uam
MepeMecTuTb B Apyroe Mecto. KOHeYHO, 3TO BCE OTHOCUTCH HE KO BCEM Y4acTKam
3aTOPOB PEK M HeK KaxaoMmy rogy. BaxHoe, K yemy cnefyeT CTPeMUTbCA Mpu
6opbbe ¢ 3aTopamMu - 3TO perynmpoBaHMECTOKa 1e0BOro MaTepuana.

1.7 MNpepynpeanTenbHble MeponpuaTys no 6opbbe ¢ 3aTopamm 1 OCHOBHbIE
MPWHLMMbI UX NPOBEAEHNS

B mecTax MOCTOAHHOrO (HOPMMPOBAHMS 3aTOPOB 06s3aTeNlbHO Ccreayet
MPUMEHATb MeponpuUATUA NpPeLynpeanTeNbHOro Xapakrepa. ATW MeponpuaTus
MOrYT ObITb OAHOKPATHLIMW 1 MHOTOKPaTH bIMM.

PaguKanbHbIM, YHUKa/bHbIM, HO He BCerfja npakTUYecKUM CpeacTBOM
60pbObI C 3aTOpaMun SIBASETCA CO3[aHNe PYCNOBbIX BOAOXpaHWUNWL. B pesynbTate
MX COOPY)XKEHMSI YHaCTKK, NOABEPXKEHHbIE PUCKY 3aTOPO06pa3oBaHmMsi, MOTyT ObITb
3aTOMNJIeHbl WM MOMacTb B 30HY B/IMSHWUA MOMIOXKUTE NIbHbIX TeMnepaTyp BOAbI,
cbpacbIBaeMOi 13 BOAOXPaHUINLLA B HUXHUI Obed.

MpyvHUMas BO BHUMaHWeE Tparmyeckunii OnbIT 3aTOP HbIX, 32XKOPHbIXWU APYruX
TUNOB HaBOAHEHWI, MOXHO elle pa3 MoAYepKHYTb HeoOXOAMMOCTb CTPOroro
coOMAeHNA CTaHAapThbl CTPOWUTENIbCTBA HA MOMMEHHBLIX TEPPUTOPUAX U
TeppUTOPUSAX, MOLBEPXKEHHbIX BO3LENCTBUIO HABOAHEHWUIA, TaKXKe He0OX0AMMOCTb
MepeHoca CYLLECTBYHOLLMX HACENEHHbIX MYHKTOB C 3aTOMN/seMblX naowagen. Ans
3TOW Uenn LenecoobpasHo CO3daHMe PeecTpaHaceneHHbIX MYHKTOB CTPaHbl,
MOABEPXKEHHbIX YaCTbIM UIN 3HAYUTE/bHBLIM HABOHEHMSIM.

OCHOBOI BCeX MHOrOYMCNEHHbIX MpPeayrnpeauTesibHbIX Mep, KOTopble
MPOBOASATCA MOYTU EXEroAHO, SABMSETCA PEerynnpoBaHMe CTOKa /ibja MyTem
BO3/eNCTBUSA Ha MPOLLECC BCKPLITUA PEKWU, & UMEHHO: OcnabrieHne 1 paspyLleHune
NefsAHOro MoKpoBa, C Lie/bl0 YCKOPEHMSABCKPBITUA HAa O4HOM Y4acTKe, YKpenieHue
NefsHOro NoKpPoBa U 3alePXKaHNEBCKPbITUS Ha ApYroM.

MpogmnakTyeckme Mepbl BKIKOYAKOT, MPeXAe BCEro, LHOYryoutesbHble,
PYCNOBLINPAMUTENbHbIE PaboTbl M PaboTbl MO KOHTPOMK Nbda. ITW  PaboThl

BK/OYAOT B Ce6si BbINPAMMEHME W paclUMp eHWe pycen pek B  paiioHax,
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MOZBEPXKEHHbIX PUCKY 3aTOPOB, YrybneHne MeNKOBOAHbIX Y4aCTKOB C MOMOLLbHO
3eMCHapsAoB UM CTPOUTENLCTBOPYCNOBLINPSMUTENBHBIX — COOPY)KEHWIA. Takue
paboTbl ABNAETCA OYeHb IPNPEKTVBHbIMM M [AOCTATOUYHO PafMKa/IbHBIMU Mepamu,
KOTOPLIENOMOrYT ~ 3HAaYUTE/IbBHO CHM3WTL W 3a4acTyl0 faxe u3bexartb
MocneAcTBMA3ATOPOB.

OOLWMin  nepeyeHb  OCHOBHbIX MPEBEHTMBHbLIX Mep, MNPeAnpPUHATbLIX
ynpasnawowmnmn opraHamm PCUC ana cHMXeHus pucka BO3HUMKHOBeHMs UYC,
BbI3BaHHbIX 3aTOPaMu, 3aXK0pamm 1 3aTONNEHUAMU OT HUX:

— MNpoBefeHMe pa3BefKM W BbIFBNEHME 3aTOPHbIX MECT Ha peke u
MPOrHO3VPOBaHKE CPOKOB 3aTOPO0OPa30BaHMs;

— OnpefeneHne rpaHnL, M 30H BO3MOXKHBIX 3aTOMJIEHWI, BbI3BaHHbIX
3atopamu n YcC;

— OnpefeneHne mnepeyHs 0OBLEKTOB, MOMajaloWwmx B pPailloHbI
3aTonsieHni n YC;

— MOArOTOBKA MPEA/IOKEHNA O TMEepPeHOCe HACENEHHbIX MYHK TOB W
XO03MCTBEHHbIX 00BEKTOB 13 30H NOTeHUManbHbIX UC;

— paspaboTKa naaHoB U Pa3/INYHbIX CLEeHapMeB BO3MOXHbIX UC;

— MNOAroTOBKa PYKOBOAALLEro coctasa, Komuccum no YC v gp.;

— OMOBELLEHVE HaceNeHNs 0 BO3MOXHOM OMacHOCTY;

— OpraHu3aums B3auMoencTBms Cu 1 CPeAcTB pasinyHbl X BE4OMCTB;
— obecreyeHne rOTOBHOCTU TPAHCMOPTHBLIX CPEACTB K 3BaKyaumm
Hace/leHnsa 1 focTaBKa Heo6XoAMMOro 06opya0BaHUs, MaTepuasos;

— 06cneaoBaHMe TPaAHCMOPTHBLIX KOMMYHUKaUWA, KabenbHbIX NUHWUIA,
[OKEPOB, MOCTOB, 3aKPbITbIX BOLOEMOB, LU/KO30B, BOLOMPOMYCKHbIX
Tpy6, KaHa/M3aumiA, MonaBLUMX B 30HY BO3MOXHOIO 3aTOMN/IEHNS;

— 3BaKyauusa NoCTpajaBLLEro HaCce/eHNa 1 JOMALLHero CKoTa,

— o0becrneyeHne roTOBHOCTU MeAULMHCKMX CUT U CPEACTB, TAKXKe CUM 1
CpefCTB NepBMYHOIO XN3HeobecneveHNs HaceneHns B 30He UC;

— CO03faHune 3amnacoB MaTepuasibHO -TEXHUYECKMUX CPEeACTB Ha Cryyait

nuksungaunn Yc;
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— 00ecneyeHne roTOBHOCTY CriacaTe/lbHbIX CUJT U CPeACTB;

— MPOEKTUPOBaHME NHXEHEPHO -TEXHUYECKMX MEpPONpUATUIA NO 3aluTe
XO03MCTBEHHbIX U APYrUX 00bEKTOB;

— TMOArOTOBKA, PEMOHT W  PEKOHCTPYKUMS  Hacbinei,  famo,
06Ba/10BaHNIA, MOACHINKA MOHMXXEHHBIX Y4aCTKOB TEPPUTOPUN;

— BbIMNOSIHEHVE LHOYI/TYOUTENIbHBIX W PYC/OBbINPaBUTE/bHLIX PaboT U
paboT No OUMCTKe pycen pek;

— C03/aHune BOJ006BOAHBIX 1 BOLOOTBOLHbIX KaHA/OB;

— KOHTPO/b 3a COCTOSHMEM 3[aHWA U COOPYXXEHWI, MNOA3EMHbIX
MepexoA0B M TPaHCMOPTHLIX KOMMYHUKaLWIA;

— KOPPeKTMPOBKa TPaHCMOPTHOM CXeMbl, MPOEKTMPOBaHME OO6XOLO0B
3aTan/nBaembIX TEPPUTOPUIA;

— MOAroTOBKA KOMaHf, CneuuannctoB ANs NUKBU4ALMW 3aTOPOB /bAa
pasHbIMK criocobamu;

— OrnpefefieHne KapbepoB BbIEMKW TPyHTa M TpaHcrnopTta [Ad ero
MepeBO3KM B PainioH BO3BEAEHUS 3aLLUTHBIX COOPYIXKEHWIA;

— npepoTBpaLLeHns cMbiBa TCM, ynobpeHuin 1 Apyrnx 3arpsasHeHni;

— 3almTa CenbXo3yrofunii, KOPMOB /11 CKOTa,;

— BbIMOJIHEHVE NPOTMBOANUAEMUYECKNX MEPONPUATUIA;

— 0becneyeHne oxpaHbl 06LLECTBEHHOrO nopsaka B 30 He UC 1 B mecTax
pa3MeLLeHns 3BaKyMpyemMblIX.

OcCHOBHOM 3afjayeit npu paspaboTKe MeponpuATUiA GopbObI C 3aTopamu
ABNAETCA YCTaHOB/IEHVE Hanbonee ONTUMAJIbHOr 0 coyeTaHus
npeaynpeauTenbHbIX — Mep,  MECTHbIX — YCNOBUIA M METEOPOSIOrMYecKUX
0cobeHHOCTel fgaHHoro roga.CrefyeT UMET b B BULY, YTO paboTbl MO YCKOPEHWUIO
BCKPbITUA PEKU U NMPOMYCKa /ibAa B OMpefeneHHbIX CTBOPaX WAM y4acTKax pekw,
rae HabnogaeTcs Hambosee YacT ble Y Cepbe3HbIe3aTopbl, MOXET CMOCOBCTBOBATbL
ocnabneHnonx B aToMMecTe. HO B HEKOTOPbIX Cy4asiX 3TO CMOCO6GHO MpuBeCTU

KCO3faHMIO  6ONeeTsKeNble  YCMOBU/  NeAOX0A4a W 3aTOpo06pa3oBaHMsiHA
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HUKENeXaLlmx 061acTsX. 3aepXKka BCKPbITVS PEKU MOMOTaeT YKPENIEHUIO Nb/aB
3aTope.

Pa3paboTKy MeponpusTWiA Mo  NPeAynpeXxaeHuio  3aTOpOB  CledytoT
OCYLLIECTB/IATb Ha OCHOBE YC/I0BUIA 6833aTOPHOrONPOX0XK/AEHNS NefOX0Aa MO BCeld
[/IMHE PEKU UMK €€ 3HAUMTENbHBIX Y4acTKax U C YYeTOM BO3MOXXHOIO BAVSHUS
npeanaraemMblx Mep Ha YCoBWS Nefo XOAaHUXKe Mo PekKe.

CneflyeT OTMETUTb, YTO B C/lyyae PeK, TEKYLIMX C CeBepa Ha tor, SBMeHue
00pa3oBaHMs  3aTOPOB  CBA3aHO C  pa3/MuMeM  Mexay  obecriedeHuem
BOJOMPONYCKHOW W NeloNpOnyCcKHOM CMOCOGHOCT pyclla W XapakTepom
N3MEHEHUSPACXOA0B BOAbl U NbAa MO BCel A/MHE pekn. B 3TOM cnydae pycno
06bIUHO paclUMpsieTcs U ObiBaeT CBOGOAHO OT fle[ocTaBa, YTO CMOCOGCTBYET

6e33aTOPHOMY MPOXOXKAEHMIO bAa.
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2. MPOrHO3MPOBAHUE 3ATOPOB MMAKCUMAJIbHBIX 3ATOPHbIX
YPOBHEW BOAbI

2.1 Cnocobbl 1 BUAbl HA6MIOAEHNI 3a 3aTOopaMm

CBOEeBpeMEHHOE NPUHATME PeLleHnn 0 BbIbope BapMaHTOB BO3AENCTBMS Ha
npouecc 06pa3oBaHNs 3aTOP B KPUTUYECKMX, ObICTPO Pa3BMBAIOLLMXCSA CUTYaLMAX,
BO3MOXXHO TO/IbKO Ha OCHOBE YETKOW OMepaTUBHON WH(OpMaLMM O PasBUTUM
npouecca Ha NO6OA MOMEHT BpemMeHW. [ns ero nonyyvyeHWs OpraHu3yeTcs
MH(OPMaLMOHHas cny)6a, nonyyarowas AaHHble CUCTEMATUYECKUX HabNoaeHWi
3a fefsaHbIMK 3aTopamu, NPOBOAMMbLIX MWHWUCTEPCTBOM MPUPOLHbLIX PecypCoB
Poccuiickoin depepaumm n  Pocrmgpometom. Kpome TOro, MCnonb3yrTcs
MaTepuanbl NOMeBbIX OTAENOB, a TaKXKe MH(OPMaUMs , NoNyYeHHast B pe3ynbTare
NefoBbIX aBMapa3BefoOK WM WUCKYCCTBEHHbLIX CMYTHUKOB 3emnn. PekomeHAyeTcs
KOHTPO/IMPOBaTb MeCTa 3aTOpo06pa3nBaHMA B Hauas1e 31Mbl, B Nepuos, NefocTas a.

3aja4a MOHMTOPMHra 3aToOpoB COCTOMT B TOM, YTOGbl MOMYYUTb
CMefyoWwy0 MHMOPMaLMI0 U XapaKTepUCTUKKU: Mpeaenbl CKOMMEHUS ibAa;
nepenag ypOBHel BOAbl B pailoHe 3aTopa; 06beM /ibAa B 3aTOPE; KOHCTPYKTUBHbIE
0CO6GEHHOCTI CKONMEHNA NbAa U €ro NoABMKKA; MH(opMaLKMs 0 Np efrnosaraeMom
yuiep6e, BbI3BaHHOM 3aTopaMu U 3PQEeKTUBHOCTM NIaHUPYEMbIX MEPONPUATUIA MO
6opbbe C 3aTopamu.

B coctaB HabnwogeHUA  BXOAAT: OCEHHe -3UMHMe  HabnwgeHus  3a
3amep3aHVeM yyacTKa 3aTopa; PeKOrHOCLMPOBOYHOE 06CNe0BaHMe YyyacTKa npw
NnefocTaBe C BbIMO/IHEHVEM J1€[J0MEPHON CbeMKU; Hab/MIOLeHME 3a YPOBHEM BOApbI
M CTOKOM /bJa B NEPUOL BECEHHEr0 BCKPbITUA PEKU; HabMoAeHNs 3a YKIOHaMU
BOAHON MOBEPXHOCTU; MapLUPYyTHble Ha3eMHble HaONHOAEHMS N HabNOAEHUS C
BO3/yXa 3a MPOLLECCOM BCKPbITUS PEKN.

HabnogeHns 3a n1ef40BOil 06CTAHOBKOM MPOM 3BOAATCA  Ha MOCTOSHHOM
[E/CTBYIOLLEM TUAPONOrMYECKOM MOCTY, OPraHu30BaHHOM TEPPUTOPUaIbHBIM
ynpasneHmem MMapomeTcny6bl 1 MOHUTOPUHIa oKpyXatowe cpegsl (YTMC).
MpoBoanTCA NeloMepHas CbemMKa yyacTka Ans onpegesneHns obbema fibga B pycne

M BbISBNEHUS MECT C MOBbILIEHHOW TONWMWHOM neasHoro nokposa. OHa
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OCYLLECTB/ISIETCA C MOMOLLbIO MeXaHM3MPOBaHHbIX 6YPOB UM PaAMO/IOKaTOPOB Mo
CTPEXHIO PEKM U MOMepeKk pycna, pacnonoXeHHbImM vepes 0,5 -1 KMm. Konnyectso
NMPOMEPHbIX TOYEK Ha MonepeyHnKax coctasnseT ot 3 4o 10.

MoMMMO  CTauMOHApPHBLIX TUAPONOTMYECKUX MOCTOB CO3JaeTcd  CeTb
BPEMEHHbIX MOCTOB [/ OMpefeneHns AMHaMUKM pasBUTUA U paspyLLEeHus
3aTopoB. KONM4yecTBO CE30HHbIX MOCTOB AO/HKHO ObITb HE MeHee 5. BpemeHHble
MOCTbI 4151 KOHTPO/1A 3aTOPOB MPKY NOCTOAHHOM MECTOMO/IOXKEHMM pacronarakTes
crefyrowmM 06pasom: OMH MOCT HUXKE 3aTOpa W B 30HE MOAMopa, ABa Uan Tpu
nocta HemnocpefCcTBEHHO Ha MeCTe CKOMJeHUs fbaa. Ecnv MectononoxeHue
(hopMMpPOBaHMA 3aTOpa U3MEHSAETCA U3 rofa B rof, TO MocTbl 6onee uaM mMeHee
PaBHOMEPHO pacrnofiaraloTCcs No BCeW [/IMHE PeYHOro yvactka. MageHue y poBHel
BOAbl MeXAy noctamm npu OTKPbITOM pycne coctasnsetr ot 0,25 go 0,35 wm.
HyneBble OTMETKM TpadkoB BCEX MOCTOB MPWHUMAOTCA B €AMHON CUCTEME
BbICOT. [MOCTbl [O/MKHbI 6bITb CBAaMHOrO TUMA W pasmellaTtbCd B MecTax,
3alUMLLEHHbIX OT HaBa/10B fibja.

HabnoeHnsa Ha MOCTOSAHHBIX M BPEMEHHBIX NOCTaX HA4YMHAKOTCA C MOMEHTA
MOSAB/MIEHNS NPU3HAKOB BCKPbITUA WM Hayasia BECEHHero mnogbema BOAbl.
HabnogeHns Befytcs yepe3 4 vaca, BK/IWOYas M CTaHZapTHble cpoku (8 u 20
yacoB). ExxeyacHble HabNIOAEHMS HAUYMHAKOTCA MPU Yrpo3e NogbeMa YPOBHSA BOAbI
[0 ONacHbIX OTMETOK, a 418 UX 06ecrneyeHns B HOYHOE BPeMS peka OCBeLLaeTCs
pakeTamu. [ns ynob6ctea HabnoLeHUA 3a MOABVMXKKaMW Nbfa, CTBOPbI MOCTOB
pasmeyaroTcs Bexamu. Bpemsa noABvdKeK U AAvHA NYTU NepeMeLLeHus NefsHbIX
MacC PermcTpupyroTcs.

Mocne BCKPLITUA Peku Yy MoCTa, PacrofioOXXeHHOro BHE MPeAesioB 30HbI
noAamnopa, M3MepsoTCA CKOPOCTM MepemelleHnss NbAWH WU rycTtoTa fefoxoda.
3mepeHns npomssogdtca vepes 1-2 yaca. [lanee nofAcUMTbIBaeTCA CTOK /ibAa Mno

(hopmyne
Q, =1mhaBV

rae n — [oNs NMOBEPXHOCTW PEKM, MOKPLITON MAbIBYLMM /b4oM; ™a — TonwmHa

B

V
NbAWH, M; © — LUIMPUHA PEKM, M; ~ A — CKOPOCTb NePEMELLIEHMSA NbAWH, M/C.

30



ABMna HabnogeHns 1 aspoPOTOCHUMKK C MPUMEHEHNEM CaMO/IETOB U
BEPTONETOB MNPeLOCTaBNAT MH(POPMaLMIO O N1eJOBOM COCTOSHUM PeKn Ha
3HAYMTENIbHOM MPOTSHKEHUW. A3POBM3yasibHOE 06CNef0BaHNe HeobXoAMMO ANs
ornepaTMBHOIO MPOrHo3a pPas3BUTUSI N1e[0BOM 06GCTAHOBKM W €e BO3MOXHbIX
MOCNeLCTBMIA  (3aTOMJIEHWE  TEPPUTO PUiA,  NOBPEXAeHWe TUAPOTEXHUYECKMX
COOPY>KEHWIA, pa3MbiBa TPAHCMOPTHbLIX Maructpaien). AHaiM3 aspopoTOCHUMKOB
Mo3BOMISET  OMNPefeNMTb  HalMyMe  LEeMnovykuM  3aTOpPOB, €€  pasmepbl,
OXapakTepu3oBaTb 0COOEHHOCTUN NepepacnpeaeneHns CToka Nbga Mo NpUToKam u
pyKaBaM peku, pasmepbl 30H HanpsHKEHHOro COCTOSHMS CKOMMEeHWs Nibda U €ero
CTPOEHMeE.

HepoctaTku CTaLMOHapHbIX HabNAeHNI paHbLLUe 0TyacTu
KOMMEHCUPOBa/ICL N1efJOBO aBuapa3Befkoil. K CcOXaneHuto, M3 -3a HexXBaTKu
(PMHAHCOBbLIX CPEACTB B HACTOsLLEE BPEMS OHa MPaKTUYeCKM He npoBoauTcs. B
3TOM C/lydae TO/IbKO CMYTHUKOBas MH(OpMaLMs NOMOraeT OnpeaennThb KoUeBble
MOMEHTbI BCKPbITUSA KPYMHbIX PekK.

OCHOBHbIM HEJOCTAaTKOM CYLLECTBYIOLLEV CUCTEMbI MOHUTOPUHIA NpoLecca
06pa3oBaHNA 3aTOPOB 3aK/IKOYaeTcsd B TOM, YTO OHa He MpefcTaBnseT cobou
elMHoe LUenoe. JTO BAMSIET Ha CKOPOCTb cbopa W nepefayn WCXOA4HOM
MH(opmauun, HeobxoaMMol AN Bblibopa HanyudLLero BapuaHTa, BO3AENCTBUSA Ha
MPOoLecC C Lie/bio NPefoTBpaLLeHns HAaBOAHEHNA W CHYDKEHWS Yilepba OT Hero.
YBennyeHne CKOpocTn cbopa M 06paboTKM 3TOW MH(OPMaUMM MOXKET ObITb
AOCTUTHYTO 3a CYET CO3[4aHUs aBTOMAaTU3MPOBAHHOW CUCTEMbI. Ee (yHKUmMAMM
A0MKHbI ObITb aBTOMATUYECKOE W3MEPEHME BCEX MOKasaTeneil obpasoBaHus
3aTopa B pAfe KOHTPO/IbHbIX MYHKTOB, Mepefaya [aHHbIX W3MepeHus no
TEXHUYECKAM KaHa/lam CBSi3n B LEHTP 006paboTKy MHDOpMaLMK, KOTOPbIiA
peann3yeT AMArHOCTUYECKYHO nporpammy W pacnpegenser 06paboTaHHYHO
MH(OPMaLMIo Ha TEPMUHabl 3aMHTEPECOBaHHbIX aAMUHUCTPATUBHbLIX OPraHoB.
[N TeXHWYEeCKON peanmsaLym TakoW CUCTEMbI CyLECTBYET 60/bLION BbI6OP
CTaHAapTHbIX N3MEPUTENbHBIX npn6opos, KOMMYHUKaLNOHHBIX 7
BbIUMC/IUTENBHbIX YCTPONCTB. MporpammHoe obecrneveHmne A0MKHO OCHOBbIBATLCA

Ha TeOpeTUYECKNX MOAeNAxX npouecca BCKPbITUA PEKU W 3aTOPOB Jbfa,
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OCHOBaHHbIE Ha AudhepeHUManbHbIX YPaBHEHWUSX TennoobmMeHa MeXay BOAOW,
NbAOM W aTMOC(EPOI, a TaKXKE Ha YpPaBHEHUSX, ONpPeAenstoLnX B3aMMOCBS3b
MeXay TVAPaBINYECKUMM XapaKTepUCTUKaMW W Cunamu, AeACTBYHOWMMK Ha
Maccbl BOAbl M fbAa. Tako MoAxof MO3BONSET  KOHTPONMPOBATb U

MPOrHO3MPOBaTb CUTYALIMIO HA Y4acTKax MeXAy MyHKTamMu HabMoAeHNA.

2.2 T1porHo3 o6pa3oBaHNA BO3MOXKHbIX Y4aCTKOB M 30H 3aTOPOB /iba Ha
peke

OpraHbl Pocrugpometa BbINONHAOT pa3paboTky MEeTOAMK
MPOrHO3MPOBaHNANELOBbIX 3aTOPOBHA pekax M BOAOemax, MPOrHo3npoBaHue
BO3MOXHbIX Y4YaCTKOB WM 30H 3aTOmnJieHus. 3ateM Heobxoumas WHgopmauus
HanpaenseTcd B COOTBETCTBYHOLIME [enapTameHTbl, B TOM 4WUCNe B OpraHbl
ynpasneHus PCUC Bcex ypOBHEMN.

[MporHo3vpyroTCHd B OCHOBHOM MaKCUMa/lbHble 3aTOPHbIE YPOBHW BOAbl B
MecTax exerofHoro obpasoBaHMs 3aTOPOB Nbfa. pn 3TOM K13 -3a pa3HOOobpa3ns
MECTHbIX YC/OBUIA 3aTOPOOPa30BaHWA Ha pekax A1 KaXA0oro OTAe/lbHOro
3aTOPHOr0 PEYHOro yyacTka MeToAM Ka NporHo3a MHAMBMAYa/bHa, T.e. OnMpaeTca
Ha CBOI Habop (hakTOpOB, MpefonpeaenstoWwmx obpazoBaHUs 3atopa. MeToamnk
MPOrHO3MPOBaHNA MeCcTa 3aTopoobpa3’oBaHWA [ake Ha OLHOPOAHLIX MO
MOP(ONOrMYeCKUM OCOBEHHOCTAM Y4yacTKax PeK B HacTOsLlee BPeMS HET, yTo
CBA3aHO C HeAOCTaTOYMHOM MNOTHOCTHIO CYLLECTBYHOLLEN CEeTU TMAPOIOrNYecKnX
noctos. Bmecte ¢ Tem, uUMeeTcd  pAg  TonorpapuyeckMx - U
rMOPOMETEOPOSIONMYECKUX — MPU3HAKOB M YCMIOBWM,  YKasblBalOWMX  Ha
BO3MOXHOCTb (POPMMPOBaHUA 3aTopa Ha AaHHOM PeYHOM Yy4yacTke. 3Had 3Tu
YCNOBUSA, a Takke WCNOMb3ysa OPUEHTUPOBKY «Karasora...», MeCTHble OpraHbl
BNacTW, opraHbl ynpaeneHus no genam O m YC, a Takke MMapoMeTCnyXoObl
MOTYT COCPeAOTOUUTL CBOM YCUINA HA OPUEHTMPOBOYHOM MPOrHO3€e BO3MOXKHbIX
MecT 06pa3oBaHus 3aTopoB naxe npu OTCYTCTBUM [aHHbIX
rMAPOMETEOPOIOrMYECKN X HABNIOAEHWIA.

cTouHVKamy  HeobXo4uMoW Ans aHaiusa MHgopmauyuy 06  onacHbIX
NefloBbIX SABMIEHUAX Ha peKe TakKe MOryT CAYXUTb Tonorpapuyeckme w
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KAMMaTUYecKne KapTbl, UCTOPUYECKME M CTATUCTMYECKWE AaHHble, COOOLLEHUA
0YeBUALEB U AaHHbIE HATYPHbIX U3MepeHuiA. [1]

MHpopMaLmnio  MOXHO  JOMOMHUTL  elle  HECKONbKMMW  NpU3HaKamu,
MO3BONIAKOLWMMY  MPOrHO3MPOBaTb BO3MOXKHble MeCTa 00pa30BaHMA OMacHbIX
3aTOpPOB /bfla Ha pekax. Hanpvmep, ecnv BOAHOCTb PEKM BECHOW HebonbLuas, TO
(hopmMMpyeTCs MHOXECTBO MeNKUX, HEeOonacHbIX 3aTOpPOB B BepXHel 4acTu
MNECOBbIX YYaCTKOB.

BeposaTHOCTL 06pa3oBaHWs 3aTopa YBE/IMYMBAETCS, €C/IM HA YYaCTKe PeKu C
OCEHW COXPaHWINCh 3aXKOPHbIE CKOMJIEHWS fibAa U 3UMOI NPOM30LLIIA MOABMXKKA
NefjsAHOro MOKpoBa. Y BepxHel rpaHuubl Takoro y4yacTtka CregyeT 0XuaaTb
MOLLHOro BeCeHHero 3atopa. [lokasaTenem BO3MOXXHOCTM 06pa3oBaHUA 3arTopa
ABNAETCA TaKXXe MPeBbILLEHNEM MaKCYMa/IbHbIM 3IMHUM YPOBHEM CBOE HOPMBbI.

YacTo MOLLHbIN 3aTOp 06pasyeTcs Ha y4acTKe, rie nepeMeLLaroLLyocs BHU3
MO TEYEHWUIO KPOMKY NefAHOro MOKpPOoBa 3acTaeT WHTEHCUBHOE MOXO0/04aHue,
NPUBOAALLEE K YBEIMYEH IO NMPOYHOCTU Jibja.

I3MeHeHMe MHTEHCMBHOCTM npoLiecca 3aTopoobpas3oBaHus No AJIMHE peku
onpeaenstoT 60KOBON MPUTOK BOAbl M MOC/EL0BATE/IbHOCTb BCKPLITUSA NaBHOW
PEKN W €ee TMPUTOKOB. 3HauMTe/bHbIA OGOKOBOWM MPUTOK 0b6ecrnevymBaeT
O[JHOBPEMEHHOE BCKPbITUA PeKM Ha 60MbLIOM Y4 acTke. [py 3TOM B /1Ie[0X0%4
BOB/IEKAETCA [OMONHWUTENIbHAas 6ofbluas Macca fibda, UTO  YyBeNn4MBaeT

BEPOATHOCTb 06pa30BaHNs 3aTopa HMXKE MO TEYEHNIO FNaBHOW PEKN.

2.3 lMporHosupoBaHne NogbeMa YPOBHS BOAbI 1 BO3MOXKHbIX NOCNeACTBWIA
3aTOPHOI0 HAaBOAHEHNS

MOCKOMbKY OCHOBHOM OMAacHOCTbIKO 3aTopa /bfa SBASETCA 3HAUUTESNbHbIN
MOAbEM YPOBHA BOAbl B peKe, MpM KOTOPOM M3 GeperoB BbIXOAMT BOAQ,
3aTONNAKOLLAS NPUEratoLLyt0 TEPPUTOPUIO, TO BO3MOXKHbIE MOCNEACTBUS 3aTOPOB
1 30KOPOB OLIEHMBAKOTCS NO METOAMKE MPOrHO3MPOBaHWSA MNOCNEeACTBUIA NaBOAKOB
1 NONOBOANIA.

CyLLeCTBYHOLLMe KaTanory 3aTOpOB U 3aKOPOB Ha pPeKax YCTapeBaroT U UX
HEO6X0AMMO LONOMHATL HOBbIMU JaHHbIMU.
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NaBHOM LeNbl0 MPOrHO3MPOBaHUA 3aTOPOB  SAB/SETCA  OMNpeaeneHune
MaKCUMa/IbHOI0 3aTOPHOIO YPOBHSA BO/bl U AaTbl €ro HaCcTYMIEHUS.

MpenBaputenbHas  CTagusa  MPOrHO3MPOBAaHWA — BKIKOYAET  OLEHKY
BO3MOXHOCTM 06pa3oBaHus 3atopa. [ns 3Toro no kapTam  Onpegenstot
3aTOPOOMNaCHCHbIE YYaCTKW, OPUEHTMPOBOYHbIE BEIMYMHBI NOABLEMOB 3aTOPHbIX
YPOBHei BOAbl 1 NOBTOPAEMOCTb 3aTOPOB.

B TeppuTOpUanbHbIX  YNpaBfeHUAX TMPOMETEOCNYXObl W KOHTPONA
npupoaHoii cpeabl (YTKC) 3anpalumBatoTCs MPOrHO3 MakKCUMaslbHbIX 3aTOPHbIX
YPOBHeiA BOAbl 1 NPOYMe HeOOXOAMMbIE CBEAEHUS.

Mo 3HaYeHWsM MaKCUMa/lbHbIX 3aTOPHbIX YPOBHEN BOAbl OMNpefenstoT
rpaHuLbl 30Hbl BO3MOXHbIX 3aTONMEHNIA, KOTOPbIE HAHOCAT Ha TONOrpafUyecKyto
KapTy. [MporHo3vpoBaHMe NlefsHbIX 3aTOPOB MOXET OCYLLEeCTBNATbCA KakK npu
Ha/IMuMK, TaK 1 NPU OTCYTCTBUM AaHHbIX FTMAPOMETEOPOIONMYECKUX HABNOAEHNIA.

[ns  NporHo3MpoBaHMA MaKCUMa/bHOr0 3aTOPHOr0 YPOBHA BOAbl MO
[AaHHbIM METEeOpPO/IOrMYeCKMX HabNIAEeHNn HeobXOAMMO 3HaTb Pacxof BO[bl,
TeMnepaTtypy BO3fyxa W CBefleHWs O /1efloBO/ 06CTAHOBKE B Pa3/IMYHbIX CTBOPAX
pekn. o 3TUM [aHHbIM CTPOAT COBMELLEHHbIE XPOHOIOTMYECKNe rpa PUKK
pacxofoB M YpPOBHeN BOAbl ANA psfda rmaponorMyeckux MocToBs, MO3BONSAOLLME
nonyyatb CBefeHWs O NefoBblX (hazax Mpyv HaM4yMnm U OTCYTCTBUW /efOBbIX
ABneHniA. Mo matepvanam nefoMepHbIX CbEMOK, KOTOpble MPOM3BOAATCA /MO0
MexaHU4YecKnM BypeHreM, IM60 C MOMOLLbIO PaAM0sIoKa LMOHHBIX NPrbopos Tuna
«Jlepg», «JlepoctaB» U T.M., CTPOSTCA MPOAO/bHbIE NPOMAN NEASHOr0 MOKPOBA.
Mo 3TVM XXe [aHHbIM COCTaBMAKTCSA CXEMbI N1eJ0BO 0O6CTAaHOBKM Ha rNaBHOMN peke
MW ee npuTOKax. B pesynbTate aHaAmM3a KonebaHW YpPOBHEW  BOAbI
yCTaHaB/MBAKOTCA MeCTa 1 CPOKM B O3MOXHOI0 06pa30BaHUs 3aTOPOB U 32KOPOB, a
TaKXXe OnpefensoTca YPpoBHM nogbema Boabl. [JaHHble MaKCUMasibHbIX YPOBHeW
BOAbl COCTaB/MAOT TakKXke MO pe3y/lbTataM MHOrONeTHUX HabnogeHuin 3a
MaKCUMa/lbHbIMUW pacxXofamMu 1 YPOBHAM BOAbI MPY 3aTopax.

He cywectByeT YHU(UUMPOBAHHOW METOAMKM MPOrHO3a MakKCUMalbHbIX
3aTOPHbIX YPOBHEW, NPUrofHoM AN Ntoboro 3aTopoonacHOro yyacTka Ha pekax
Poccuitickoin ®efepaunn. OfHako, A1 OTAe/IbHbIX 3aTOPOONAaCHbIX Y4YacTKOB

34



MeTOAMKM pa3paboTaHbl. Hanpumep, Ha p. Tomb Hmke . Tomcka 3aTopbl
obpasytoTca exerogHo. Ho BbiCOTa WX YPOBHA KONEGNeTCcAd B 3HAUYMTENbHbIX
npegenax — ot 497 po 1103 cm. [ns NporHosa BbICOTbl 3TOr0 YPOBHA 3Aechb

paspaboTaHa 1 npuMeHseTcs opmyna

) 20 +u
PHyae= 12,18 +548i +2,76 h-71,4£0 +B.7,

6.
"pe Z

nepocTasa o 31 AHBaps;

-CyMMa OTpuLIATENbHBIX TeMrepaTyp Bo3gyXxa OT Hauyana

h. — BbICOTa CHera Ha NbAy;

| — MHTEHCUBHOCTb NOABLEMA YPOBHSA BO/bl 10 NEPBOIA NMOABUKKMN NbAa;
ZB +

MOKPOBa;

- KONMMYecTBO Tenna, Tpebytolleecs ANs CTamBaHMs NeAsiHOro

H — ypoBeHb BO/bl NPU BCKPLITUN.

3abnaroBpeMeHHOCTb MPOrHo3a [/19 YKa3aHHOro y4yacTka BbICOKasg — B
cpegHem 4 aHs.

Mpy  OTCYTCTBMM  [aHHbIX  TMAPOMETEOPOSIONMYECKUX  HabMoLeHWi
MCXOAHbIMU AaHHBLIMU ABNAIOTCA HabMHOAaeMble YPOBHU U PacXo/bl BOAb!; YKIOHbI
BOZHOW NMOBEPXHOCTK, rNy6MHA 1 CKOPOCTU TEYEHMS, a T aKkXKe LLUMPUHA OTKPLITOrO
pycna. YKMOH, [NyouHy W LWWMPUHY Ppycna OMpeaenstoT npomepamMu U
HVBE/IMPOBKOW Ype30B BOAbl 1 Geperos.

Kak 13BeCTHO, MaKCUMa/lbHble 3aTOPHbIE YPOBHW BOfbl HA MHOIMX peKax
MPeBbILLAOT HaMBbLICLLUME YPOBHWM BECEHHEro MOMN0BOAbSA W NIETHUX NaBOAKOB.
YUTOObI OLEHNTb MaKCUMa/lbHbIA 3aTOPHbIA YPOBEHb BOAbI, MO CYLLECTBYHOLLMM
omumaibHbIM PEKOMEHAAUMAM, HAf0 K pacCUUTaHHOMY MaKCUMaslbHOMY YPOBHHO

BECEHHEro MO/OBOAbS MPUMIIOCOBATh  «[406aBKM»: MPU  KaTaCTPO(MUUECKNX
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3aTopax - 6onee 5 M, MpU CU/IbHbIX 3aTopax — 3-5 M, Npu cpeaHMx 3aTopax — 1-3
M, Npu cnabbix 3aTopax — 1-2 m.

Mpn HaMMUMM [aHHBLIX O KPUTUYECKUX WM OMacHbIX YPOBHAX MOXXHO,
3a4aBLUNCh KauyeCTBE  UCXOAHbIX  AAaHHbLIX  3HAYEHUAMU  MPOrHO3HbIX
MaKCUMa/IbHbIX 3aTOPHbIX YPOBHE BOAbl [18 paccMaTpuBaeMblX MYHKTOB,
CMPOrHO3MPOBaTh, Kakue HacefieHHble MYHKTbl U KakWe HapOLHOX03ANCTBEHHbIE
06bEKTbI MOABEPrHYTCA 3aTOMEHWIO.

MPOrHO3bl  MakCcMMasibHbIX 3aTOPHbIX YPOBHEM BOAbl OTHOCATCS K
KaTeropuy KpaTkoCpOYHbIX. VX 3abnaroBpeMeHHOCTb MOXET COCTaB/sATb OT 1 -2
A0 8-10 cyTok. OnpaBAblBaEMOCTb TaKMX MPOrHO30B - YAO0B/eTBOpUTENbHAA. OHU
BO3MOXHbI NINLLb [/15 NOCTOAHHbIX MeCT 06pa3oBaHmMs 3aTOPOB.

MpOrHO3bl  HaBOAHEHWIA  OT  3aTOPHO -32KOPHbIX  SBNEHWIA  ANS
«ONy)KAarLWmMX» 3aTOPHbIX Y4YaCTKOB B HAaCcTOsllee Bpems C  MpUeMIeMon
[AOCTOBEPHOCTLIO COCTABUTL HEBO3MOXHO.

[Nns NoBbILLEHNSA KayecTBa MPOrHo3a HeobXoAMMO 3HAYMTENbHO YBENUUYNUTD
KOMMYECTBO MYHKTOB HabnwogeHust (CTaHUMiA M MOCTOB), LUMPOKO pas3BMBaTb U
MCNOMb30BaTh [MCTAHUMOHHbIE CpeAcTBa HabnogeHus (CNyTHUKM WU T.n.),
aKTVBHee pas3pabaTbiBaTb MeTOAbl MPOrHO3 /11 Ka&KAOro  KOHKPETHOro

3aTOPOOMAaCHOro yyacTka peku.[4]
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3. MPOIHO3NPOBAHWE 3ATOPOB 1 MAKCVMAJIbHbBIX 3ATOPHbIX
YPOBHEW BO/Ibl P.NTIEYOPA

3.1 dusnko-reorpadmyeckoe onmcaHme painoHa nccneaoBaHmmn

Ha Tepputopuy HeHeuKoro aBTOHOMHOrO okpyra v Pecnybnvku Komu B
Poccuiickon defepauuy npoTekaet peka Meyopa.HasBaHWe peku N pOMCXOAUT OT
[PEBHEr0 HAMMEHOBAHMA O4HOTO U3 CaMOAMMNCKMX HapoLOB, 6/IM3KOr0 K HeHLaMm:
rnewepbl — OT nellep Ha 6eperax B BepxXHeM TeYeHWW; neyepbl — JIECHOW WK
TOPHbIN XXUTeNb. BriepBble peka ynomuHaetca B HavanbHoit netonucu 8 1096 r. B
CBA3M C NOX0AamMy HOBropoZues 3a Ypan, B FOpry. Bo Bpemsa 0CBOEHUSA CeBEePHbIX
Tepputopuii MOCKOBCKMM rocyAapcTBom [leyopa cnyXuna BaXHbIM 3BEHOM B
TOpProsoM nyTu Ha MaHraseto, a ropog NycTo3épck B HM30BbAX [Meyopbl — OAHUM

W3 rNaBHbIX (HOPrOCTOB Ha 3TOM MapLLpyTe.

PucyHok 3.1 — Cxema Bogoc6opa peku Neyopa
Meyopy HasblBalOT OAHON M3 CaMbIX KPYMHbIX PeK, TaK KakK ee [/MHa
cocTaBnseT 1809 kM, a nnowaap 6acceliHa coctasnsieT 322 000 kM. ExXerogHo ata
peka nonosiHaeT BoAoi bapeHueBo Mope npumepHO Ha 130 ThiCAY KB. K M BOAbI.

Peka 6epéT Havasno Ha CeBepHOM Ypane, B HOro -BOCTOYHOM YacTu Pecny6nmku

37



Komu, 1 TeYéT cHayasa NpenmyLlecTBeHHO Ha toro -3anaf. BbicoTa UCTOKa peku
Meyopbl 630 M HaA YPOBHEM MOPS.

Y peKu TOpHbIA XapakTep OT UCTOKa A0 YCTbsA P. YHbU. B61M3M nocénka
FAKLWM OHa NOBOpaYMBaeT Ha ceBep U TeYET No MeyopcKoi HU3MEHHOCTU A0 YCTb -
Ycbl. [anee peka noBopayvBaeT Ha 3anaf U 0bpasyeT LUMPOKOE KOMEHO C ABYMS
6onbwKUMK U3nyymHamu. LLnpuHa pycna B 3TOM MeCTEOKONO 2 KM, B AOSIMHe
NOSBNAOTCSA OOLUMPHbIE NOMMeHHble nyra.B ¥YcTb -Linnbmckom paitoHe [Mevopa
CHOBa MOBOpayMBaeT Ha CeBep, Ha 3TOM Yy4yacTKe €& LupoKas noviMa
rnepeceKkaeTcAb0NbLUNM KOIMYECTBOM KaHa/0B («LLapamMu») U cTapuLamu.

MpuonmsantensHo B 130 KM OT ycTbA lNevopa pasgensercd Ha [ABeBeTBU —
BocToyHas (bonblias lMeyopa) u 3anagHas (Manas [Meyopa). Huxke, B paioHe
HapbsH-Mapa, peka 06pa3yeT [efnbTy LMPUHON OKomo 45 KM W BrafaeT B
[Meyopckyto ryby Neyopckoro mops.

CroHHO-HaroHHble Te4YeHUs NPOCTUparoTCA Ha tor 4o cena OKCMHO . Hike C.
OkcuHolleyopa o6pasyet fenbTy.BeplwimHa  fenbTbl  HaxXoAuMTcs B MecTe
pasgeneHns pycna Ha bonbwyto n Manyto Mevopy (B 120 kKm o1 Mops). Mnowags
[enbTbl 0K0M0 2900 KM?. BennumHa NpunvBHOiA BOnHbI B cpeaHeM pasHa 0,62 M.
[MpunvBbI PacnpocTpaHATCA BBEPX MO TeyeHUo Ha 190 Km.

K OCHOBHbIMW npuTOKamn peku [leyopbl OTHOCATCA: YHbs, CeBepHad
MbinBa, Benbto, Jlemblo, KoxBa, J1biXka, Vkma, Hepuua, MNuxma, Lmunema, Cyna,
BopoBas (nieBble); Wby, Moguepbe, LLyrop, Yca, flas, Epca, CosbBa, LLankuHa,

Kys (npasble).

3.1.1 Penbed 1 noysbl pekun NMeyopa

Peka [Meyopa 6epeT cBoe Hauyasio B ropax [lloscosoro kamHsa (Ypan). B
paiioHe UCTOKa penbed FOPUCTbIA, UMEKTCA BbIXOAbl CKa/lbHbIX Nnopofd. Vimeertcs
00NbLLIOE KO/MMYECTBO  MOPOroB W nepekatoB.lMafieHNe pekn B 3TOM 30HE
coctasnfeT 3 %o. bepera KpyTble, CKaIMCTble, MeCTaMW MNPeLCTaBAAT CO60iA
Y3KNI KaHbOH.

B MecTe cnmsiHMA peku Teyopa M ee NpaBoro NPMTOKa, pekn BosbLuoii

LLIeXUM, HaxoAWTCS KapcTOBbI palioH. 34ech GOMbLUOE KOMMYECTBO MeLlep,
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rPOTOB U MPOBa/IOB, KOTOPbIE BbIMbITbl BOAOW B CNOSX U3BECTHsKa. B obnacte c.
LWexunum Haxogutca LUexumckas newlepa. MHOrvMe pyydsn M Jaxe peku
(Hanpumvep, Manbid  Lexum), ucyesaloT noj  3emneild, rge MpPOAo/IKakoT
nepeaBMKEHMeE.

B 16 kv Bbllwe ycTbsi bonbworo LUexuma, Ha npaBoM 6epery [lleyopsl,
Haxo4uTca nor MophaHcKoro, a Tak>ke netepsl Measexos, SlegaHasa n TydoBsas.
B paitoHe C. YCTb-YHbs — rae BriagaeT B [Meyopy p.YHbS, CKaslbl OTCTYNatoT.

OT ycTba npuToKa Mnbiv 4o TpouuKo -INevopcka Ha yvacTKe npasblil 6eper
PEKN TOPWUCT, & /eBbli HU30K W YCbINaH KaMHAMW M BalyHamu. BTpouuko-
[MeyopcKoM palrioHepeka TeyeT B KOPeHHbIX Geperax. Ha npoTtskeHun 100 Km
bepera Hu3KKe. B palioHe HMXKe cena BykTbin Gepera Nevopbl BbICOKUE, KOPEHHBIE,
[0CTUTaT15-45 M, MecTaMu BN/IOTHYHO NOAXO4AT K BOJE.

Y BnageHus LLlyropa 6eper BbicOTON 75-100 M COCTOWUT M3 MepreneBbIX
nAnT. beper KaMeHWCTO — rafeyHblid.llo o6pbiBaM B OCbINAX BbICOKMX 6Geperos
[Meyopblgo YcTb-BoM npocTupatoTCcA BbIXOAbl CepbIX W 3e/1eH0BATO -CepbiX
[0/IOMUTOB, a HKe Connekca — TouunbHOro KamHaA.bonee 300 neT Tomy Hasaf
Ha BpycAHOTOUMNBLHOW rope, pacrosioKeHHOW B parioHe ycTbA Consekca, H adyanu
[06bI1BaThb ¥ pa3fesnbliBaTb TOUNU/bHbIA KaMEHb.

Hwxe YcTb-Bom BbICOKME U KPYTble Gepera CMeHATCA 60/1ee NoNOrMmMmn 1
HU3KMMWU. HecmoTpsa Ha TO, YTO KO/IMYECTBO OTMeJIen, KOC U MepPeKaToB B pycre
[Mevopbl HWKe YCTb-BoM He yMeHbLUaeTcsd, cnararolime ux nopogbl MeaseHHO
N3MeHATCA. aeyHble U rpaBMnHO -KAMEHWCTbIE KOCbl BCTPEYAlOTCS BCe pexe U
pexe, a necyaHble OTMENN MOMNAJAKOTCA BCe Yallle U CTaHOBATCSA Limpe. B Lenom
MOYBbI OCTAKOTCA TSXKENbIMW, CNef0BaTeNbHO, PYC/0 PEKN YCTOMYMBO K 3PO3UN.

JleBblli Geper HaxoAMTCA BbICOKO Ha Yy4yacTke OT YCTb-Yca [0 YCTb-
Linnbmbl. KamMeHUCTO CYrnMHKOBast OTMe/b MPOCTUPaeTcs rnyboko B pycro. Yepes
HECKONbKO [eCATKOB KW/IOMETPOB  MpaBblil  6eper HayMHaeT MOCTENEeHHO
NoAHUMATLCA. [ IMHAHbIE CKMNOHbI, NOKPbITbIE TEMHOW €/1bl0, YaCTUYHO 3aTEHEHbI
nosocou Topa. VIHOrfa KaMHu KpacHOBaToro necyaHvka BCTPeYaroTCs B B CEPOA
rnHe 06pbIBOB, 0KOJO cena LLlenbsatop. MoBCcloay BCTPeYaroTcs vacTble OMOM3HN

N oBparu. Pycno peku Takke CTaHOBUTCA HECT abuNbHbIM.
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Hwke nputoka WVbkmbl, npasbiii Geper [leyopbl, MOKPbLITbIA Tairom,
OCTaeTC KpPYTbIM WM BbICOKMM.3aTeM OH OMyCKaeTcsd W B pailoHe cena YCTb -
LinnbMa 06a Gepera pekun CTaHOBATCA HU3KUMU. Hke Y CTb -LInnbMbl, HA HU3KOM
NeBOM OGepery peku, MyCTbIHHAA MecyaHas OTMe /ib TAHETCA Ha NATb KUTOMETPOB,
KOTOpas He 3a(pMKCMpOBaHa PacTUTENbHOCTIO.

Hwxke cena Xabapuxa npasblit 6eper lNeyvopbl MOLHUMAETCH, CTAHOBSACH
BbICOKUM M KpPYTbiM. OOGHaXKeHWs MNPeLCcTaBNAOT COO0M THKesble MOPEHHbIE
TNIVHBI CEPOro UM KOPUYHEBOrO LBeTa C MPOXKUIKaMM XXeNToro rnecka u UHorga
Toptha. CKanmcTble 0OHaXKEHUS ecTb TOMbKO Yy ycTba p .Cyna. Oparu, mayline
noapa4, AensaT nobepexkoe Ha OTAe/bHbIE NUPaMUIbI.

B HM30BbAX PEKMPYCNO HEYCTOMYMBOE, TPYHTbl NErkne W MecyaHble.
[B/KeHWe 1 nepepacnpegenieHne CToka BLOMb MasbiX U 60NbLIMX KaHaoB ( Nno
MECTHOMY W3BECTHbIX KaK "Lapbl") Bbl3biBAET OMOMI3HN WM pPa3MblBbl GEPEroBol
NMHWN BOBHYTPb KOHTUHEHTA Ha AeCATb UM faxe COTHU MeTpoB. Mpa.bliii Geper,
Ha KOTOPOM CTOWUT [fepeBHs Xabapumxa, WHTEHCMBHO OMbIB/ICA B TeyeHue
HECKONbKMX COTeH neT. 3a nocnefHue 50 NneT >XuTenu nocenkos J1aBpuHo,
KnumoBka, PocBuH ¥ ropoga lycTo3epck, ocHoBaHHOro B 1499 rogy, 6binu

nepeceneHbl B HKHWiA MeTyHopa 13-3a 6eperoBbIX pa3mbIBOB 1 OMON3HEN.

3.1.2 PacTuTeNbHOCTb M MxTUHOayHa bacceitHa peku Meyopa

[o BnageHusp. Yca 6onee 80% 6acceiiHa pekun [MeTwiopa3aHUMaroTnecan
6onota - okono 10%. TyHApoBas 30Ha HauMHaeTCA [Jafiblle Ha CeBep.
HanpaBneHne TeueHUs pekn [leyopbl pe3Ko MEHSIeTC HECKO/bKO pas U
repeceKaeT TaeXHYHo, 1eCOTYHAPOBYH Y TYHAPOBYHO 30HbI.

B peke Meuyopa obuTaroT 32 BMAa pblb, OTHOcAWMeCs K 15 cemelicTBam,
KoTopble 006pa3ytoT  OTHOCMTENbHO  YCTOWYMBbIE nonynsaumMu.  LieHHOCTb
NPeacTaBnAoT chnefytoLime gl pbl 6 Meyopel.

— MONynpoxoAHble BUAbI pblb: ropbylla, cemra (aTnaHTUYECKWIA N0COCh),
OMY/lb, PSANYLUKA, CUOMPCKNIA CUT -NbIXXbSAH, EBPOMNENCKas KOPHOLLKa, He/lbMa;

— abopureHHble BWAbl Pbl6: apKTUYeCKWid roney, (kmnas ¢opma), ump,
nensfb, CUGUPCKMIA Xapuyc, eBPONENCKMn xapmyc.
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Bugamn-uHTpoayLeHTaMUABNSAIOTCA  ropbywa U cTepnsgb.  Vvetotcs
ybeauTenbHble CBUAETENbCTBA MPUCYTCTBUS CMOMPCKOIO OCETPa, BEPXOBKU U
Kamb6asibl B BO0C6OpHOM 6GacceliHe pekm Mevopa.

Takke B eyope XMBYT MUHOra, Kapacb, $i3b, N0oTBa (BEPXOBbS PEKK),
NM0TBa, Newy, (PeAKo BCTPeYaeTcs B CPpeaHeM TeueHum, B Vbxme, Linnbme), ronbsH,
rofibsiH, MOPCKOM Yropb - U3pefKa BCTPEYaeTCa B YCTbe PEKM, LYK, OKYHb, epLu

,NOAKaMEHLLMK, NPECHOBOAHbIN BbIYOK, HanmM. [11]

3.1.3 KnuvaT

Meyopa Haxogutcs B nofa3oHe CpegHero Cesepa, B paiioHe KpaiiHero
CeBepa. Knumat ymMepeHHO KOHTUHEHTa/bHbIV C AIMTENIbHOW YMEPEHHO CYPOBOIA
3MMOI 1 KOPOTKUM NPOX/aAHbIM IETOM C He3HaUUTE/TbHbIM YMCIOM XKapKUX LHEN.
CpepgHerogoBaa TemnepaTypa Bo3gyxa —2,5°C. CpeaHsaa MecsyHasa Temnepatypa
Bo3fyxa aHBaps —19,3°C, unons +15,4°C. CpefHss faTa ob6pa3oBaHUsi CHErOBOIO
NMoOKpoBa — 26 OKTSA0ps, paspyweHnss — 10 masi. MNpoJo/mKnTenbHOCTb nepuosa ¢
YCTOMNYMBbLIM CHErOBbIM NMOKPOBOM focTuraet 192 aHs, 6eamoposHoro — 70 aHen,
aKTUBHOWM BereTaummn — 73 gHA. CpefHerogoBoe KO/IMYeCTBO 0CafKoB 0kono 580
MM. 31UMOiA Npeo61afaeT LMKIOHAbHbIN TUM MOro4, IeTOM — aHTULMKNOHANbHBINA.
Mepuon 6enbiX HoYel Ha LMpoTe Meyopbl NPOAC/MKAETCSA B TeueHne 79 aHen ¢ 12
mas no 30 nons.

Ha knnmat paBHMHbI OKa3biBatOT B/NAHWE ee MOJIOXKEHWE B YMEPeHHbIX U
BbICOKMX LUMPOTax, B Takke COCefHWe TeppuTopunm U ATNaHTUYECKUA W
CeBepHblii JTea0BUTBI OKeaHbl.

Kpyrnblii rog Hag paBHUHOW rocnoAcTBYeET 3anafHblid NePeHOC BO3AYLLUHbIX
Macc. ATNaHTUYECKMIA BO3AYX NETOM MPUHOCUT MpoX/iagy M ocagku, a 3uMO —
Tenno v ocagku. MNpuv ABWXKEHUM HA BOCTOK OH TPaHCHOPMUPYETCA: JIETOM
CTaHOBUTCA B MPWU3EMHOM cfnoe 60nee TennbIM W CyXUM, a 3UMOWA — 6onee
XOMOAHbIM, TepseT Bnary. 3a X0N04HOe BPeMS rofa W3 pasfiMyHbIX YacTeid
ATNaHTUKN Ha BocToUYHO -EBpONencKyo paBHUHY NpUXoanT oT 8 A0 12 LUMKNOHOB.
Mpn nX ABMXKEHMM HA BOCTOK WM CEBEPO-BOCTOK MPOMCXOAMT pe3kas CMeHa

BO34YLUHbIX Macc, CI'IOCOGCTByPOLLI,aFI TO MNOTEnseHnto, To noxonogaHuto. C
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NPUX0AOM HOro-3anafHbIX LMKNOHOB — aTNaHTUKO-CPean3eMHOMOPCKUX — Ha tor
paBHWHbI BTOPraeTcst TeM/blil BO3AyX CyOTPOMMYECKMX LIMPOT. Torda B siHBape
TemnepaTtypa BO3ayXa MOXeT MOAHATbCA A0 5°-7°C W, KOHEYHO, HacTynawT

oTTenesn.

3.1.4 X035CTBEHHOE UCMO/b30BaHMe peku MNeyopsl

Meyopa SBNSAETCS BaXKHOM TPAHCNOPTHOW MarucTpanbto . CeivacoT C. YCTb-
YHbI0 ropoga BykTbina peka MCnonb3yeTca And HaBuraumm B MHOrOBOAHbIE
Ce30HbI (B MOMIe U BO BPEMSI OCEHHMX MaBOAKOB), OT ropoga BykTbin 4o HapbsH -
Mapa, HaBurauusa OCyLLEeCTB/IAETCA B TeYeHKe BCEro nepuoga oTkpbiToro pycna. C
APEBHMX BPEMEH CM/aB fieca NpoBOAMACA MO peke. Tenepb MONSPHbIA ChnaB
0CTaHOB/1eH, 06beMbI NIOTOBOMO U CYA0BOTrO Cr/iaBa NMocTerneHHO YMEeHbLLUAETCH.

Ha peke HET BOAOXPaHWNUL, U TUAPOTEXHUYECKMX COOPYXKEHWI, Kpome
fambébl B cene. lNytel. Yepes fonuvHy [MeTwopbl NPOXOAMT XKene3Has [opora,
cyllecTBYeT 60/MbLUON peyHoi nopT. Ha Geperax HaxoAATCcA cena U MOCENKK,
KoTopble OblnM OCHOBaHbl B 16-18 Bekax. (Tpowuko-Ileyopck, LLlentop, YCTb-
NXma, YCTb-Yca, YCTb-LUnnbma), r. Byktbini, HapbsiH-Map (aqMUHUCTPATUBHBIN
LIEHTP aBTOHOMHOI0 OKpyra HeHewLKuiA 1 MOPCKOI NOPT B YCTbE PEKMK).

3arpAsHAWUMN UCTOYHMKaMKN BOA [leyepbl M ee MPUTOKOB SABMSKOTCA
pasnuB HeTU Npu ee JOOLIYWN M TPAHCMOPTUPOBKE, TakXKe OTXOAbl NPeAnpUATUN

Mo [epeBo0bpaboTKe APEBECUHDI.

3.1.5 'maponorusa peku NMevopsl

Meyopa £ABNAETCA YaCTbi0 BOCTOYHOEBPOMENCKOro BOLHOrO pexuma C
HEKOTOPbLIMU OCOOEHHOCTAMMU, CBA3AHHBLIMW C HA/IMYMEM HEOONbLUNX SIEHUKOB U
CHEeXXHUKOB Ha CeBepHOM Ypasie 1 NPOANBHLIMU AOXAAMU Ha CKNOHAX Ypana.dTo
NPUBOAUT K MPOXOXKAEHNIO OAHOT0 WM [ABYX 3HAUYUTE/NbHbIX JIETHUX NaBOLKOB.
[1ona NCTOUYHMKOB NUTAHWA B PEYHOM CTOKE BapbUPYETCA OT BEPX0BbA K HU30BbAM
- oT 55 fgo 53% - cHerosoe, oT 20 go 33% - rpyHTOBOE, OT 25 0 14% -
Aoxaesoe.Bo Bpems NonoBoAbst NPOXoAnUT 54% rofoBoro cToka pekn. B HkHel

[Meyope ypoBeHb nogHMMaeTcA c¢ 12 Ao 14 wmeTpoB. [1pOAO/KUTENLHOCTD
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nonoeofbss 0T 20 g0 62 cyToK.OHO XapakTepusyeTcs ObICTPbIM MOBbILIEHNEM
YPOBHS, 06bIYHO HAYMHAIOLLMMCS B HaYasle M as U JOCTUraloLWmnmM Nnka B cepeamHe
mecaua. [Ba-Tpy nuka B CpefHeM TeYeHWW, HO B MHOTOBOAHbIE TOAbl BECEHHee
MONOBOALE MPOXOAWUT OAHOW BOJSIHOM MO BCeMy pycny peku. Cnag nosioBofbA
MPOLAO/IKAETCA 4O CepefivHbl NS, MPO LO/MKAACh U3-3a LOXKAEBbIX NaBOAKOB Ha
npaBobepexXHbIX MNPUTOKaX.JIeTHE-OCEHHWIN NEepPUOL  MEeXeHU HecTabuneH U
npepbIBaeTCs NaBOAKaMM, CBA3aHHLIMW C MOBbILLIEHVEM YPOBHS B KOHLE aBrycra.
MwuHMMasnbHble YPOBHW BO/bl NPUXOAATCSA Ha AeKabpb —anpesb.

CpeHWiA  MHOTONETHWIA  pacxof BOAbl B  BEPXOBbSX  AKLLCKOM
FMAPONOrMYECKOl CTaHLM cocTaBnseT 148 m3/c, makcumanbHblii — 1090 m%/c; B
ycTbe — 4140 m*/c (rogoBoii 06bem cToka 131,663 km®).

Cpe/Herofosas MyTHOCTb BOAbl B BEpXOBbAX 17 r/M°, MakcumanbHas —
67 r/M° (r/n SAKWa); CTOK B3BELLUEHHbIX HAHOCOB B YCTbe — 85 M/H T/rof, cambiii
00/bLLUONM CPeAHECYTOUHbIN pacxXof B3BELLEHHbIX HAHOCOB — 66 Kr/c.

Meyopckas Bofa OTHOCMTCA K Knaccy rmapokapboHaToB C He3HaUMTeNbHOW
MUHepanu3saumeii (100-280 mr/n).

3amep3aHve peKkM MPOUCXOAUT MNoc/e  MPOLO/DKUTENIBHOTO  OCEHHEro
nepoxoa. 3aKopbl YacToe AB/IEHNE B BEPXHEM TeueH un. Kak npasuso, nefoctas
yCTaHaB/NNBaeTCA B MepBOW [eKafe HOAOPS, BCKPbITUE MPOMCXOAUT B KOHLE
anpens, B HU30BbAX 3TO KOHeL, Mas. B BepxoBbsfX HauvbonbLlad TOMWMHA fibja
pocturaet 86 cMm, B HM30BbAX -139 cM. JledoBble 3aTOpbl XapakTepHbl A4S p.

[Meyopa.

3.2 3aTOpHO-3a>KO0pHbIe ABNeHna p. MNMeyopa

3-3a xonogHoro knmmata CTpaHbl M GOMbLUIOTO KOMMYecTBa TBEPAOro
NefjsAHOro NOKpPoBa [0 BCKPbITUA PEK BECHOW 3aTOPbl Ha POCCUMMCKMX peKax
LUIMPOKO PacrpoCTpaHeHbl.

3aTopbl 1 OnacHble HABOAHEHWS Yallle BCEro BO3HWMKAKOT BECHOM Ha CpefHNX
N KPYMHbIX PaBHUHHBIX peKax, TEKYLLMX C tora Ha CeBep, K TakMM OTHOCUTCSH peka

[Meuope.
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MacwiTabbl pasBUTUA 3aTOPHbLIX SBMEHWUI MPU BCKPbITUM PEK, MEXaHWU3M
(hopMUpPOBaHMA W  KONMMYECTBEHHbIE XapaKTEPUCTMKM 3aTopa  OnpefenaTcs
HECKO/IbKMMKM (pakTopamMu. OLHUMW W3 TakuUX SABASKOTCA FeOMOP(OSIOrMyecKme
(hakTOpbl. OHM BKNKOYAKOT XapaKTep NOMMbI, LO/INHBI, CTPYKTYPHbIE 0C06€e HHOCTY
pycna B MoOMepeyHoM, NPOLOSIbHOM W MIAHOBOM OTHOLLEHUSX, TakXe Haimuve
PYCNOBbLIX MPenATCTBMIA (MepekaTos, Menewn, Y30CTeill, 0CTPoBOB). Hanpumep, K
TakuM OTHocUTCA peka [leyopa — r. HapbaH-Map, rage  nepenom npoao/bHOro
reHepasibHOro NPOgUIsA pekn Hab4aeTca B YCTbe PEKU, BNadaroLLniA B MOpE.

Ha p. [Neyopa 1 ee nputokax V>kma 1 Yca 3aTopHble NoAbLEMbI YPOBHA BOZbI
AOCTUratoT 6-9 M. MOBTOPAEMOCTb 3aTOPHbIX sABNEHUA 60 -80%

MPOrHO3HbIA Yy4aCTOK PeKM OT YCTbsi A0 4 KM Bbllle Hayana MPOTOKM
I"ny6okoBckuid Lap (0-144 km) obpasyeT genbTy (annHa 130 kM, wmpuHa o 40
KMm). Cpean MHOFOYMCNEHHbIX MPOTOK BbIAENAETCS OCHOBHOE pPYCNo, MOYTU
MPAMOe B BEPXHENM YacTW Y4acTKa, a HKe O4YeHb M3BMAUCTOe. MoliMa LnpoKas,
nepeceyeHHasi CTapopeybsiMin 1 NPOTOKOM Ny60KOBCKUIA LLlap. 3aTopbl 1 3aK0pbl
00pasyroTca NMoUTK eXerogHO Ha KpPyTbIX MOBOPOTaxX pycna v B 2-3 KM HUXe T.
HapbsH-Mapa; BecHOW noAbeMbl YPOBHA B pailoHe ropoga gocturaior 2-3,5 m
(1958 r); MHOrAa NPONCXOLAT HABOLHEHUS, MPUUMHAOLLME MaTepUasbHbIN yuLepo.
B 1966 roay 3a cueT o6pa3oBaHNA MOLLHbIX 3aTOPOB Ha p. [leyope Obl/1 YaCTUYHO

noaronneH HapbsaH-Map.[3]

3.3.MporHosnogbema ypoBHA BOAbl M BO3MOXKHbl€ MNOCMEACTBUA MpU
3aTOPHOM HaBOAHEeHUM B CTBOpe C. OKCUHO.

B kayecTBe WCXOAHbIX [AaHHbLIX A5 MPOrHO3MPOBaHWA MOAbLEMA YPOBHS
BOAb! MCNONb30B/INCL eXXeAHEBHbIE HAb/MOAEHNS 3a YPOBHEM B Ofbl, U3MePEHUS
TONWMHBI fibAa U WU3MEPEHUS TOJLWMHBLI CHEXHOrO MOKPOBA MO [eKajaM Peku
Meyopa — ¢. OKCMHO U3 TUAPONOTUYECKNX eXEerofHUKOB. ExkefHeBHble [LaHHble
Temnepatypbl Bo3ayxa B . HapbaH-Map 13 MeTeoposiorMyecknx exkxeMecsyHuKOB.
Bce nepeuncneHHble faHHble cobpaHbl 3a nepuog ¢ sHBaps 1980 r. no aekabpb
2016 T.
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3 cobpaHHbIX AaHHbIX 3a 37 fET, rofa C MOBbILLEHNSMI YPOBHE BOAbI,
BbI3BaHHbIX 3aTOPHbLIMU ABNEHUSAMM, COCTaBNA 0T 24%.

MporHo3  npou3BOAMNACA  NO  [AONMTOCPOYHOM M KPAaTKOCPOYHOM
3a6/1aroBpeMeHHOCTN.

3a 0CHOBY MOAe/eil NPorHo3a MakCUManbHbIX YPOBHEN BO/bl Ha pekax npu
3aTOPHbIX ABMEHUAX B3sATbl pa3paboTkn J1. . LLUyNsKOBCKOro, nokasa.Llero
BO3MOXHOCTb  UCMO/Mb30BaHNA PErpecCcUOoHHbIX Mogenei. [peanKTopsl n
YpPaBHEHUsI perpeccun YHMKaibHbl A1 KaXKAOro yyacTka Peku, 3TO CBfi3aHO C

Pa3NMYHLIMU YCNOBMAMI 06pa30BaHs 3aTOPOB Nb/a.

3.3.1 lonrocpouyHbIii NPOrHO3 3aTOPHLIX MaKCUMabHLIX YPOBHE BOAbI

[ns  paspaboTKy MeToAUK [LONrOCPOYHOr0 MPOrHo3a MaKCUMasbHbIX
ypoBHel Ha p. Meyopa — c. OKCMHO OblM cAenaHbl MOMbITKM nog6opa
ONTUMa/IbHbIX ~ YpaBHEHWA [18 MapameTpoB, Xap akTepusylolne  YyCnoBus
(hopMUpPOBaHMSA MaKCUMa/lbHbIX YPOBHel BOAbl. YpaBHEHMs MOL6MpannCh
OTAENbHO ANs NEeT C 3aTOPHLIMU SB/IEHUMAMW U OTAENbHO ANA  /IeT CO BCeMM
[aHHbIMW HabMOAeHNS.

[N neT ¢ 3aTOpHLIMU ABNIEHNAMM BbIBEAEHbI CNefytoLmne YpaBHeHNS:

1.

Humax= -0,348h,+0,750H+7,008 &IT+0,28521H 031111 +426

rae hn — makcumanbHast TONWMHA NbAa;

H — ypoBeHb Ha Hauano NefoBbIX ABNEHNIA;

AT - nepuop ycTaHoBKM NefoCTaBa;
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@H o311y — 3MEHEHNS YPOBHSA BOAbI 33 MOC/NEAHION AeKaZy MapTa.

Kputepnin kKavectBa nporHosa S/c = 7,201. MeTtoguka oOkasanacb
Healh(PeKTMBHa.
2.
> e
Hmax= -0,133H,,,.+0,505 +0,2148h,+10,9n-30,7 1+886
rae Hyy — NpeanefocTaBHblin YpOBEHb BOAPI;

e
— CyMMa OTpuLaTe/bHO TeMrepaTypbl BO3ayxa OT Hadyana nefocTaBa

A0 31 AHBaps;
h, — TonwwmHa nbaa Ha 31 AHBaps;
h. — ToNnwmHa cHera Ha 31 sHBaps;
| — NHTEHCMBHOCTb NOABEMA YPOBHSA 33 TPEThIO AeKafy MapTa.
Kputepuin Kauectsa nporHosa S/o =1,864. Metoguka Heath(heKT1BHA.
3.

Hmax= -0,288h,+0,748H+5,91 T+439

h, — MakcMabHas TONLMHA NbAQ;

H — ypoBeHb Ha Ha4ano NefoBbIX SBNEHWIA;

BT — nepuop ycTaHOBKM Nlej0CTaBa;

KpuTepnii Kauectsa NnporHo3a S/ o =6,92. MeTtoamka HeaththeKTUBHa.
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Hmax= -12,7h,+ 16,08T +1,98H,,.+1084

h, — MakcMasibHas TONLLMHA NbAQ;

Hyyc — NpeanefocTaBHbIfi YpOBEHb BOADI;

BT — neprop ycTaHoOBKM NefjocTaBa;

KpuTepuii KayecTBa nporHo3a S/ ¢ =1,903. MeToamka HeapMeKTUBHa.

Bce npuBefeHHbIe BbilLe METOAMKN OKa3a/InCh HES(*)(*)GKTMBHbI.

[ns Bcex NeT HabNoAeHWIA BbIBEEHbI CMEAYIOLLME YPABHEHNS:
1.

Humax= 0,669h,-0,215H+3,23AT+1,57 FH 501131111 +636

h, — MakcMmanbHas TO/WWHa Nbaa,

H — ypoBeHb Ha Ha4ano NefloBbIX SBNEHWUIA;

EIT - nepuop ycTaHOBKY NefocTasa;
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@H o311y — 3MEHEHNSA YPOBHSA BO/bl 33 NOCNEAHION AeKaly MapTa,;

Kputepuin kayectsa nporHo3a S/ o =5,697. Metofmka HeapheKTnBHa
2.
Humax= -0,027H,,++674

A€ Hyper -NPeAnefoCcTaBHbIv YPOBEHb BOAbI, CM;

KpuTepnii KauecTBa nporHosa S/o =47,1. Metoamka HeaththeKTuBHa. [7]

Takke 6blIM CAenaHbl NONbITKY BbIBECTU YpaBHEHWE A1 fIET C 3aTOPHbIMM
ABNEHUAMMN.

Mepen npoBefeHVEM MPOrHO3MPOBaHUA NOAbEMA YPOBHA BOAbI, ANA NET C
3aTOPHbIMU  ABIEHUAMM, ObLIN NOA0OPaHbl MPeAUKTOPbl ANA  LO/ITOCPOYHOT O
MPOrHo3a, NpeacTas/ieHHbIe B Tabuue 1.1.

Tabnuua 1.1 — MNpeanKTopb! 415 40/ITOCPOYHOIN0 NPOrHo3a .

rOﬂ. Himax Hpe

1984 | 699 190
2004 | 744 147
2007 | 618 74
2008 | 761 163
2009 | 651 164
2012 | 599 126

[lononHnuTensHo B nporpamMme  Excel paccumTaHbl  perpeccroHHas
CTAaTUCTMKA, MNpeACTaBNeHHas B Tabnuue 1.2, AMCNEPCUOHHBLIA  aHanus,
npeactasfeH B Tabnuue 1.3 M CTATUCTUYECKME  XapaKTEPUCTUKW  ANS

A0NTOCPOYHOro NPOrHo3a, NpueeeHsl B Tabnuue 1.4.

Tabnuua 1.2 — PerpeccuMoHHas cTaTUCTVKA 1 0/IFOCPOYHOT O MPOrHO3a.

MHoXecTBeHHbIM R | 0,582
R-kBagpar 0,339
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HopmupoBaHHbI R- 0.174
KBagpar ’
CraHpapTHas 60,64
ownbKa
HabntoaeHuns 6

Tabnuua 1.3 — [IMCNepCUOHHBIN aHanM3 A0NTOCPOYHOr0 MPOrHo3a.

Df sS MS = 3HaL|V|FM00Tb
Perpeccus 1 7546 7546 2,052 0,225
OcT1aToK 14707 3677
NToro 5 22253

Tabnuua 1.4 — CTaTUCTUYECKIE XapaKTEPUCTUKIN A0NTOCPOYHOr0 NPOrHo3a.

CTaHgapTHasa t- P- Hw>KHve | BepxHue
KoathpuunenTe! oLimbKa cTaTucTuKa | 3HaveHne 95% 95%
Y-nepeceyeHne 540 100 5,394 0,006 262 818
MepemeHHas X 1 0,965 0,673 1,433 0,225 -0,905 2,834

BbiBeleHO YpaBHEHME [A0/rOCPOYHOr0 MPOrHo3a A1 NIeT C 3aTOPHbIMY

ABNEHNAMU

rge

Hunax= 0,964H0,+540

Hpper -NPEANeA0CTaBHbI YPOBEHb BOfbI, CM.

Pe3ynbTaTbl NPOrHo3a npeacTasneHsl B Tabnuue 1.5

Tabnmua 1.5 — Pesynbtatsl

YpPOBHA Y p. [Neyopa — ¢. OKCcKHo.

Fog | Hmax |Hnp

2014 | 770 781 1,418
2015 | 742 692 6,715
2016 | 700 679 3,048

JOMTOCPOYHOIo MporHo3a MakKCUMa/ibHOro
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OueHka MeToAMKmM nporHosal4]:
Slo =0,704
["0e S — cpeaHAa KBajpaTnyecKas NnorpeLLlHoCcTs NPorHo3a;
0 — Bapvauusa npeAckasbiBaeMoro YpoBHS.
MeToaunka okasanacb 3deKTmBHa.

MocTponM rpaurk 3aBUCMMOCTI MeXY YPOBHEM BO/bl B Nepuog, nefocrasa
Hypert MaKCUMa/IbHBIMUW 3aTOPHBIM MOALEMOM YPOBHA BOAbl H max. Ko3thduumeHT

Koppenauumn mexxay HUMn paseH r,=0,71.

800
250 | . & +
700 & 4

650 *

600
550
500

MAKCHMAJIbHBIE
3ATOPHBI¢ MO beMBI

vposHaBoIbl Hmax

50 100 150 200 250 300

YPOBHHBOIDBI B MePpHOT JIET0OCTAaBA Haxcr

PUCYHOK 3.1 — 3aBMCUMOCTb MaKCMasbHbIX 3aTOPHbIX MOAbEMOB YPOBHE BO/bI

OT YPOBHeli BOAbI B NEPVO/ Nef0CTaBa.

CBA3b MeXAY Hmax ¥ Hyyer AOCTaTOUHA TECHAA. 3261aroBpeMeHHOCTb Takoro

nporHosa 4 — 5 mecsLes.
3.3.2KpaTKOoCpoUHbIN NPOrHO3 3aTOPHbIX MaKCUMa/IbHbIX YPOBHEN BOAbI

ns KPaTrKkOCPO4YHOro nporHosa MakCUMa/lbHbIX 3aTOPHbIX ypOBHEVI Ob1IN

Bbl6paHbI roga c 3aTOpPHbIMU ABMEHUAMMN.

Mepen npoBedeHWEM  KPaTKOCPOYHOrO MporHosa 6biiv  nogobpaHsbl

OnNTMa/ibHblE MPEANKTOPLI, NPeacTaBNEHHbLIE B Ta6J'II/ILI|e 1.6.

Tabnuua 1.6 — MNpeanKTopb! Ans KPaTKOCPOUHOTO NPOrHo3a.

rog Hmax Hmin hn I
1984 | 699 28 81 22,2
2004 | 744 6 82 22,7
2007 | 618 44 70 16,4
2008 | 761 53 75 16,0
2009 | 651 47 85 20,8

50



B nporpamme

2011 | 685 66 80 19,6
2012 | 599 37 68 25,1
Excel paccuMTaHbl  perpeccroHHas

CTaTUCTUKa,

npefcTaBneHHas B Tabnuue 1.7, AMCNEPCUOHHbIN aHanu3, NpeacTaBneH B Tabnumue

1.8 wn cTatucTnyeckue XapaKTepuctnkn  and

pe3ynbTaTbl PaCYETOB NPUBEAEHbI B TabnuLe 1.9

KPaTKOCPOUYHOTO  MpPOrHO3a,

Tabnuua 1.7 — PerpeccnoHHas cTaTucT nka KpaTKOCPOUYHOro NporHosa.

MHo)ecTBeHHbIM R | 0,694
R-kBagpar 0,482
HopmunpoBaHHbIN R- 0,036
KBagpar
CraHpapTHas 62.0
OLLMbKa
HabntoaeHuns 7

Tabnuua 1.8 — [AMCNepCroHHBbIN aHaIM3 KpaTKOCPOYHOMO NPOrHo3sa.

Df ss MS = 3Hal-IVI|g/IOCTb
Perpeccus 3 10744 | 3581 | 0,931 0,523
OcTartokK 3 11544 | 3848
NToro 6 22288

Tabnuua 1.9 — CTaTMCTMYeCKMe XapaKTepPUCTUKU [/ KPaTKOCPOUHOIo

NPOrHo3a.
CTaHpapTHas t- P- Hu>kHue | BepxHue
KoappyLeH Tl omp'mé)Ka cTaTucTuka | 3HayeHue 95% 9p5%
Y-nepeceyeHue 570 382 1,49 0,23 -645 1784
MepemeHHasa X 1 -1,33 1,57 -0,85 0,46 -6,32 3,66
MepemeHHasa X 2 4,74 3,99 1,19 0,32 -7,96 17,4
MepemeHHasd X 3 -9,98 9,00 -1,11 0,35 -38,6 18,6

YpaBHeHNE MHOXECTBEHHOW JIMHEWHOW perpeccumnans  KpaTKOCPOUHOro

MPOrHo3a MakCMMaJlbHbIX 3aTOPHbIX ypOBHeﬁ p. [Neyopa c. OKCWHO NMeeT BUA:
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Hma=4,744 h, —9,9811 — 1,329H,,,i,+570
raeh, — MakcMmasnbHas TOMLLUMHA NbAa, CM;
| — MIHTEHCUBHOCTb NOAbEMA YPOBHS BOAbI 10 NEPBON MOABMXKKM NbAa;.
Humin — MMHUMa/IbHBIA YPOBEHb BOAbI 3a 3MMHWIA Mepnog, CMm.

Pe3ynbTaTbl KPaTKOCPOUYHOIO NPOrHo3a npeacTaeneHbl B Tabnuue 1.10.

Tabnuua 1.10 — Pe3ynbTaTbl KPaTKOCPOYHOrO MPOrHO3a MakCMMasibHOro

ypoBHA p. lNeyopa — c. OKCUHO.

oA Hmax H np

2014 | 770 763 | 0,896
2015 | 742 743 | 0,077
2016 | 700 693 | 1,039

OueHka MeTOoaMKM nporHo3a: S/o = 0,196T. e. MeToAMKa OKasanacb
apdekTrBHA. [8]OnpaBabiBaeMOCTb MPOrHo3a — Xopowas. 3abnaroBpemMeHHOCTb

MPOrHo3a A5 YKa3aHHOro y4acTka 5 CyTOK.
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4. METO/[bl BOPbBbI C 3SATOPAMI N SAXXOPAMI

4.1 MeTofbl UCKYCCTBEHHOr0 0cnabneHus nbaa

PaboTbl MO npefBapuTe/lbHOMY OCNabfeHN0 1 PaspyLLEHNIO NefsAHOro
MOKPOBa MMEIT CBA3b C YCKOPEHVEM BCKPbITUS YHaCTKOB PeK, YT0ObI MO3BOMUTH
Nblly W BOLe NepensBuraroCcA 6e33aTopHO M A4N1s NpefoTBpaLleHus 06pa3oBaHus
NefsAHbIX 3aTOPOB.

Ceilyac Ha npakTMke 60pbObl C 3aTOPH bIMW ABEHUAMU UCMO/b3YHOTCA
MeToAbl ocnabsfieHns fibAa:  06CbINMKa fib4a XWMWYECKMMW  BeLecTBamu;
MPYMeHeHVe  pafuauMoHHOIO  Temnna; TOPMOXEHWe pocTa /fibda  3UMOM
(MprmeHeHWe TennoM30ALUUN U3 CHEra).

cnonb3oBaHve TakMX MeTOAOB BO3MOXHO KaK MO -OTAE/IbHOCTW, TaK U
BMeCTe C /IeOpe3HbIMN MaLlHaMM.

CnefyeT OTMETUTb, 4TO MpPU MPUMEHEHUU METOAOB WCKYCCTBEHHOIO
ocnabneHus nbfa, OonpefesieHHble TWMbl BELLECTB, KOTOPble WCMOMb3YHOTCA A/1F
06paboTKM  MOBEPXHOCTM  fibfa,  ABNAKOTCA  3KOJIOTMYECKM  OMacHbIMM
(3o/owniakoBble  matepuasnbl). [loaTomy crnefyet cTapatbCs  MCMOJb30BaTh
3KOMOTMYECKN YUCTble MaTepuvasibl WM OrpaHMuMBaTL 30HY  06paboTKu

MOBEPXHOCTM Mbfla XUMUYECKUMY BelliecTBamm. [1]

4.1.1.PafnaumoHHblii MeTOZ paspyLUeHns NneisdHOro NoKposa

53



PagnaunoHHbIA  MeTo[ OCHOBaH Ha  YAydlWeHWU  MOr/oLLatoLLEi
CNOCOBGHOCTN NibAa MNPU  HAHECEHUMM Ha ero TMOBEpPXHOCTb  3aYepHSOLLMX
MaTepuasioB. JHeprus COMHUA MPOHMKAET BHYTPb /bfa W paspyLlaeT ero,
pacTannMBas B MEXKPUCTA//IMTHBLIX CNOAX. 3ayepHsIOLLMEe BellecTBa cregyet
HaHOCUTb MOC/Ie TOro, Kak /IefsHOM MOKPOB Obls1 OUMLLEH OT CHera WUan nocrne ero
TasHWA, 13-3a NPUCYTCTBUA CHEera Ha /b4y MOTOK COSIHEYHOW 3HEPrun Ha neq,
YMEHbLLIAETCA M NPENATCTBYET ero paspyLUeHnto.

3ayepHeHMe MOBEPXHOCTM fibja YCKOpseT ero TasHuA. TasHue
3a4YEPHEHHOr0 /fbAa MNpPU BO3AENCTBAM COMHEYHOWN paguaumm MOXET [axe
MPOMCXOAMTL MPU OTpULATENbHBIX TEMMepaTypax Bo3gyxa LHEM.

IMPOHMKHOBEHME 3aYepHAIOLWMX MaTepuasioB B /el 3aBUCUT OT €ro
CTPYKTYPbl W pa3MepoB OMbUIMBAOWMX YacTuL,. YacTuubl Menkux gpakuuii
rny6ke BCero NpPOHUKaKT B fieg ¢ gnametpom 0,2-0,5 Mm. YacTuubl guameTpom
6onee 0,5-1,0 MM OCTaKOTCA Ha NOBEPXHOCTM JibJa.

MpenmyLLecTBO pafvaumoHHOro MeTofa paspylleHus fibfa BK/IHOYAET B
ceb6si: BO3MOXHOCTW paboTbl Ha NHOObLIX y4acTKaX; MCMo/b30BaHWe GecniaTHON
MOLLIHOW CONMHEYHOM 3HEPTUN; BbICTPOTa 06PabOT KU 1 HU3Kas CTOMMOCTb PaborT.

AhheKTUBHOCTb mMeToAa onpegenseTcs KO/IMYeCTBOM 4acosB
CONMHUECTOSHMS. MeTo 0COGEeHHO I3MPPEKTUBEH B YCMNOBUAX [AINTENbHOIO
COMHUecTosHMA B TeyeHue fHA (ApkTuka, KpanHuii Cesep). Hepoctatkamu
MeToda SBNAKOTCA ero  3aBUCUMOCTb  OT  METEOPOs OrMYECKMX  YCIOBUI
(TemnepaTypbl BO3[yXa, 0CaAKOB B BWAe CHera), akTUHOMETPUYECKMX YCNOBUIA
(MHTEHCMBHOCTU WM MPOAOC/HKMUTENIbHOCTU COMIHEYHOIO CUAHMS), CTPYKTypa Nbaa,
3KONOrMYeckas OMacHOCTb  HEKOTOPbIX — MarTepuasioB, W  He0b6XO0AMMOCTb
OTHOCUTE/IbHO A4/IMTENbHOr0 Neproja B peMeHU A5 ero peannsaumm.

LlenecoobpasHo MCMosb30BaTh pafnaLMoHHbIN MeTOA paspyLUeHUs Nbja Kak
CaMOCTOATE/IbHLIA  METOA, ecnv Nojg  LeACTBMEM  3a4epHEeHUs  MPOUCXOAUT
paspyLleHWe feAaHoro MOKpoBa Ha BCHO ero TonwmHy. Ecnm atoro He
MPOUCXOANT, TO 3a4epHeHne APMEKTUBHO B KOMM/IEKCe C paboToi NeOKOI0B U

CY/IOB C NlefloBbIM MOAKPEN/eHneM. B To e Bpems, paboTa Cy/0B B 0CN1a6/IEHHOM
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NbAy 0651eryaeTca U yCKopseTcs, 1 TakKe BO3MOXHO paboTaTb Ha CyAax C HU3KOM
MPOVN3BOAMTENIbHOCTBIO, KOTOPbIE He MOTYT Pa3buTb HeocabeHHbIN nes,

MeTop pagnaLMoHHOro paspyLUeHns nbha He peKOMeHAYeTCA UCNOoNb30BaTh
Ha Yy4yaCTKax peK, 3aMBOB W BOLOXPaHW/WLL, KOTOpble BCKPbIBAOTCA [0
HacTynneHus TENIOA NOroAbl, A0 AaTbl Nepexofa CPesHeCYTOYHON MW LHEBHOM
MONOXMTeNbHOW TemnepaTypbl Bo3gyxa vepes 0 ° C.

[MopOLUKM TEMHOTO LiBETA C YAeNbHbIM BECOM 60/1ee efuHuLbI (T. €. TsXenee
BOAbI) U OTCYTCTBMEM KaHLEPOreHHbIX CBOWCTB MCMOMb3YHOT ANA YepHeHus. K
TaKMM MaTepuasiaM OTHOCATCHA: Yro/sibHasd W Lnakosas Mblib, (hochopuTHas
nopoza, (bOPMOBOYHbIN NECOK, YEPHbIA NECOK M NECOK, CMELLAHHbIA CO LLMAaKOoB O
WM YroNnbHOW NblNbo B Konmyectse 50% necka 1 50% Lwinaka uim yrns.

Mepvopbl 3a4epHEHNs 3aBUCAT OT TeMMepaTypbl BO3A4yXa U 0CaAKoB (CHera).
3auepHeHMe [O/MKHO MPOM3BOAMTLCSA BECHOW MOC/Ne OKOHYaHWUA  CW/bHbIX
CHErornazos npv Temneparype BO3f4yxa, UCKOYaloLwell 3aMep3aH us Nbfa CBepXy
OT pacTasBLLUEro 3a4epHEBLLEr0 CHera.

Cpokn paboTbl Mo 3ayepHeHuto (6e3 yyeta paboyero BpemeHu) MoryT
MPUMEHATLCA K 06/1aCTAM C Pe3KO0 KOHTUHEHTa/IbHbIM U KOHTUHEHTA/IbHbIM
KAMMaTOM — C MOMEHTa CTabWbHOrO Mepexofa [AHEBHbIX MOOXUTENbHbIX
TemnepaTyp Bo3ayxa yepe3 0 °C BeCHOW; A/15 PErMOHOB C HeCTabu/IbHON NOrofoMn,
AN19 KOTOPbIX XapaKTepHbl YacTble U3MEHeHUs MoXosofaHna (CpefHs A CyTOo4YHas
Temnepartypa HWke 0 °C) n noTenneHns (CpefHAA CyTOYHAs Temrnepartypa Bbille
0 °C) — ¢ MOMeHTa CTabuNbLHOro nepexoga cpefHeil CYTOYHOM MOJIOXKUTENbHOM
TemnepaTypbl Bo3ayxa BecHol vepes 0 ° C.

Ocagkn B BuAe CHera, BbINA4atoOLEro nocne OrnpeaeneHHON Aartbl,
NPaKTUYeCKN He 0Ka3bIBaKOT OTPULLATENIbHOTO BAUAHMS Ha 3(h(heKT 3a4epHEHUs 13 -
3a ObICTPOro TasHMA cHera (1-2 AHS) nof BO3AECTBMEM COMTHEYHOMO U3NYYeHUs
MpK NOMIOXKNTENbHbLIX TemMMepaTypax Bo3gyxa.

Cpoku  cnefyeT  ycTaHaBNMBaTb Ha  OCHOBE  KOHCynbTauumM C
MPOrHOCTUYECKMM  LIEHTPOM  MOrofgbl. Mpyu  ycnoBuM  YCTONYMBOM
aHTUUMKNOHANNbHON Norofbl MOTEMHEHME MOXET CAyuuMTbCs M [0 Mepexopa
TemnepaTyp Bo3ayxa yepe3 0°C.
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He pekoMeHAyeTCsi MPOM3BOAUTL 3a4EPHEHME CHEXXHOIO 1 NeASHOI0 NOKPOB
B NO3[Hee BPeMms, B pasrap ero UHTEHCMBHOIO TasiHAS W B MPUCYTCTBMM BOAbI Ha
nbay. MoBepXHOCTU, CUNBbHO OTTasBLLME, HE3aYEPHEHHOIO CHera v Nibaa 06n1aaatoT
MOYTW TaKOW e NoriowaroLert Cnoco6HOCTLHO, YTO U 3a4ePH EHHbIA CHEr 1 Nef B

3TOT MOMEHT.

4.1.2. XvMnyeckre MeTo/bl paspyLleHns nefsaHoro nokposa

XUMUYeCcKne MeTOoAbl paspyLlleHns /fibAa MOCTPOEHbl HA  CHUKEHWUU
Temnepatypbl MNaBfeHUs /fibja 3a CYET pacnpefeneHuss peareHToB MO €ero
MOBEPXHOCTW. B 3TOM criyyae pacxof peareHTa 4ns np nbnmsntenbHbIX pacyeTos B
7-10 pa3 MeHblle Maccbl Tanoro nbga. lMoTpebneHve conv MOXET ObITb
YMeHbLLEHO BABOe B TeMNAyt [MOrogy Cco CTabWuibHOW  MOMOXMTENbHOWA
CpefHeCYTOYHOM  TemnepaTypoi  Bo3gyxa.  Mcnonb3yemble  peareHTbl
NpeacTaBnAlT COO0M KanbUWA, HaTPWiA, aMMOHWIA, XNOP UL Kanus, a Takxe
Cynb(ung Hatpus, @ropug HaTpma n GukapboHat kanmsa. CTeneHb paspyLleHus
Nbfla 3aBUCAT OT pofa WCMOMb3yeMOro BeLLecTBa, ero pasmepa, CKOPOCTU
OMbl/IeHNA, @ TAKXKe TemnepaTypbl U CTPYKTYpbI /bAa.

INep TaeT paBHOMEPHO MOA BO3AENCTBMEM MOPOLLUKOOGPA3HbIX X MMUKATOB
CBepXy BHU3.Korga XvMuyeckme BeLecTBa HaHOCATCA Ha Nef B BUAE OTAENbHbIX
KOMKOB, OHW MPOHWKAKOT B /e[ U 06pasyoT BEPTUKa/IbHbIE U3BUIUCTLIE KaHasbl.
Jlep vimeeT Ho3ApeBaTblil BAA C MPOYHbIMK NeAdHbIMU NepeMblukamn. B To e
BpeMsi WAET MPOLECC YMEHbLUEHUS W YBe/M YeHUss MNPOYHOCTU fNbaa. Ero
MPOYHOCTb CTAHOBMTCA MEHbLLUE MO MPUYMHE HApPYLUEHWS MOHOMIMTHOCTU U3 -3a
006pa3oBaHNA  KaHa/ioB, HO MPOYHOCTb OCTaBLUErocs /ibja B  KaHasiax
yBe/IMYMBaETCA.

MpenMyLLECTBO MeToAa COCTOMT B CKOPOCTW BO3AENCTBUS XMMWKATOB Ha
Nnbfly. B ecTecTBeHHbIX YCNOBUSAX, C KPUCTA//IMYECKON CTPYKTYPON fbaa W
MOMIOXMTENbHBbIMU TeMMNepaTypaMu BO34yXa, B HEr0 MOTyT MPOHWKATb CO/eBble
KOMKM C pa3Mepom 3epHa oT 2-2,5 cm Ao 4-4,5 cM Yepes AeHb Noc/e HaHeCeHUs Ha

nep Ha rnyébuny ot 20 go 70 cwm.

56



Y 3toro cnocoba ectb 60/bLIOIA HedoCcTaToOK. Ero mcnosnb3oBaHne MoXeTt
M10X0 BAMATb Ha 3KOMOMMI0 PeyHoro GacceiHa. bonblume 3aTpatbl U 60/bLLIOE
KonuyectBo Matepuana. K TOMy >ke, XMMUYECKUA MeToh 6opbbbl €
3aTOpP00Opa30BaHNAMU U METOL 3a4yepHeHus fbAa, TPebyrT A/IMTENbHOIOo
KO/INMYeCTBa BPeMEHM.

3-3a BbICOKO CTOMMOCTM pPaboT (HanpuMmep, C LENbl0 HEMNpepbiBHOIO
NpoTavBaHWA NbJa Mo BCeM ero ToWwMHE U POPMUPOBAHUA HEMPEPLIBHOW MaliHbl)
LLes1ecoobpasHo MCMosb30BaTh XMMUYECKUIA METO[, B KQ4eCcTBe OTAe/IbHOrO MeToa
B OrpaHuMyeHHOM 061acT¥ [AN8 NOK&/IbHOTO paspylleHnst fibja. JTOT  MEeTOA
cneflyeT paccmaTtpuMBaTb KakK — BCMOMOraTtesfibHbliA  MeTof, Kak — npasusio.
PekoMeHayeTCs MCMO/b30BaTb €ro BMeCTe C paboToi fefope3HbIX MallMH Ha
yyacTKaX PeKM C YBE/IMYEHHON TONWMHON nbfda, B TOM 4yucne ¢ 6oNbLINM
KO/IMYEeCTBOM CTBOJIOB M APYrMX TBEpPAbIX NPEAMETOB, a TakX e Ha nepeceyveHnm
Neflope3HbIX MapLUpPYyTOB.

OT Tuna NOBEPXHOCTM /fbfja W Temnepatypbl BO34yXa 3aBUCUT Bpems
HaHeCeHUs XMMWKATOB Ha fied. XUMWKaTbl CreayeT  WCMonb3oBaTb  Mpu
MONIOXKNUTENbHBIX TeMnepaTypax Bo3gyxa M 6e3 cHera (BoAbl) Ha MOBEPXHOCTU
Nba.9TO MPOUCXOAWT Mocne OTAeNeHNS NbAa OT 6epera 1 cxofa BoAb! CO fibja, 3a
2-3 [HA [0 Nlefioxofa Uiy B MOMEHT CTabubHOIo nepexoja AHEBHbIX TeMrepatyp
BO3ayxa BecHou yepe3 0 ° C.[6]

Ecnv Ha Nbfy NeXWT CHer, 06CbINKY XUMWYECKMMM BELLECTBAMN MOXHO
MPOU3BOAMUTL MO TpPaccaMm, CHayaa O4YMUCTUB OT CHera 6y/b403epoMm.

B onpeneneHHbIX cnyyasx nef 06CbiNaeTcs LWAakoMm BO BPEMS YCTOWUNBOIO
nepexoda OT AHEBHOW TemnepaTypbl Yepe3 0 ° C, npyn 3TOM A06aBnsieTcs Cofb B
MPOAONbHbIE NOMOCHI WMPUHOM OT 5 Ao 10 M B MecTax Oyaylimx TPewuH u
0C06EHHO Yy nobepexbs. [encTeme npoucxoamT 3a 15-25 AHEen 10 BCKPbITUA PeKu.
Pacxop 3ayepHetollero mMatepuana coctasnsetT 1-3 T / ra. XXenaemblid ekt
MOXET ObITb AOCTUTHYT TOSIbKO B ACHYK MOroAy Ha MasblX U CPefHUX peKax C
OTHOCUTE/IbHO HEBO/IbLLION TO/LLMHON NbJa B 3aTOpeE.

PaboTbl C CaMO/eTOB MO PacChinNKe XUMUYECKMX BELLECTB TaKMe XKe, Kak U

npu 3avyepHeHnn. Korga XMMnKathbl 6enoro LBETa, NX NnepemMewnBatoT C TEMHbIMW
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BELLECTBaAMMU FIbI]'IeBI/I,CI'HOI\/JI CTPYKTYpbI, CcO3faBad CMeCb, KOTOpad CTaHOBUTCA

3aM€ETHa Ha fibay nocse HaHeCEHUA.

4.1.3 3amef/ieHne pocTa Niba 3MMOi

TonwmHa nbga 6yaeT MeHbLUe K Havany BCKPbITUS PEKM, eCln 3aMefnThb
POCT /bAa 3WMMOW, YCKOPUTCA eCTeCTBEHHOe BCKpPbITUE W 3TO NpuBeaeT K
06/1er4yeHnto NpPoBeaeHNs paboT NCKYCCTBEHHOIO paspyLUeHus fibaa.

Co3aaB CNnoi Tennou3oNALMN Ha NOBEPXHOCTM /bAa, 3aMefIMTCs ero pocT.
UTob6bl €O3AaTb TaKOW CNOI, MOXHO WCMOMb30BaTb CHEr WM MEHONed, Takke
ObICTPOTBEPAEHOLLYHO NEHY.

B cnyyae co cHerom, cnegyet BO BPeMs 31Mbl CTapaTbCs CO34aThb Ha peke
MOLUHbIA MOKPOB CHera. MOXHO YCTaHOBMTb pas3/IMyHble nperpagbl W3
MOAPYYHOro MaTtepuana, Ytobbl JOBUTLCS 3TON Lenn. Takke MOXXHO MeXaHUYECKN
NnepeMecTuTb CHer ¢ GeperoB. pu TennoM3oNsAUMM CHErom CTOMT 06paTUThb
BHMMaHMe Ha CPOKM Havana paboT, YToObl HE NEPerpy3nThb eLlle HEOKPEenLWiA nes,
YTO MOXET MPMBECTM K 00pa30BaHMIO CHEXHOro /bfAa, MPU CMaym BaHWM C
BbICTYNVBLUE BOAONW. 3ameansaTb poCT Siefs HOro NOKPOBa NPU NOMOLLM NeHO/bAA

nnu BTT1 goporo. NpakTUYecKn He NPUMEHSETCS.

4.2 MeTogbl npesynpe>KaeHns v Ksnaauum 3aTOpoB 1 3a>K0POB NbAa

4.2.1 MeTogfbl NpeaynpeXkaeHns 3a>K0poB 1 60pbObl C HAMM.

BopbOy € 3aK0pamyt MOXHO OCYLLECTB/IATL CNeAYHLMMI Crnocobamu:

-MyTeM NPUHATUA NPeAYyNPeANTeNbHBIX Mep;

- NyTeM NIMKBMAALMM 06pa30BaBLLUMXCS 3aXKOPOB.

JNepoBblil Npouecc onpefenstoT (akTopbl (CKOPOCTb TeYeHNsl, MOP(OoIorns
pycna n TepMuyeckune ycnosus). JII04M He B CUnax BO34 eCTBOBATb NOMHOCTLIO Ha
TemrnepaTypHble YCI0BUA NMOTOKA, OHW 3aBUCAT OT METEOPO/IOrMYecknx (hakTopos.
B Kkakol-TO CTeneHW BO3MOXKHO BO3[AENCTBME TONbKO Ha CKOPOCTb TEYEHUS U

Mopdonoruio pycna.
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HeobxoayMo MporHo3vMpoBaTb MecTa U Bpems 3aK0poobpa3oBaHus, Ha
OCHOBE aHa/n3a rmapoMeTeOPOIOrMYeCKNX 0COBEHHOCTEW, NP pa3paboTke Mep
M0 ero NpeLoTBPaLLEHNIO.

MeTozbl 60pb0bI C 3a>KOpaMu:

nopasnuyeckne metogpl. Co3faHWs TakMx CKOpPOCTe NOToKa, Mpu
KOTOpbIX Wyra He o6pasyetcs. OCYLLeCTBATb Takoe MOXHO NyTeM YCTPOMCTBa
rMAPOY3/0B, PYC/OBbINPaBUTE/bHbIX PaboT, CO34aHNe BPEMEHHBLIX COOPYXKEHUI.

TepMuueckme MeTogbl. Takme MeTofbl BO3MOXHbI MPY BHECEHUW B MOTOK
[OnonHUTENbHOro  Tenna. [MyTtem nogaus  Gonee  Tennol  BOAbl M3
BbILLIEPACNOIOXKEHHOI0 BOLOXPaHWIMLLA.

MapaBnMyeckne N Tepmmyeckne Metopl. Jlerde ocC yLIEeCTBUTb, €CN Ha
peKe CYLLeCTBYIOT T[UAPOY3/bl. YCTaHaBNMBAETCA Hagiexaluii pexuMm ux

aKcnnyaraumm.[1]

4.2.2 MeponpuaTuna no MMKsngaLmm 3a>kopos

Mopjaya Tensa B TeN0 AN5 MKBMAALMM 06pa3oBaHNA 32)KOPOB cama Mno cebe
Mano3aeKTNBHA, MOITOMY OHa [O/DKHa COYeTaTbCAd C NPUMMEHEHWEM B3PbIBOB.
MHOrouymcneHHble NOMbITKA NMKBUAALUN 32XKOPHbIX SBMEHUIA NYTEM B3PbIBOB He
MMeT MONoXUTeNbHOro addekra. CHavana HacTynaeT Hebo/bLUOe MafeHue
YPOBHS, 3aTeM ewle 6onblimii ero nogvem. OfHO W3 [ENCTBEHHbIX CPeAcTB —
KOHTPO/IMpPOBaHWe  pacxofoB  BOAbl  Ha pekax,  3aperynmpoBaHHbIX
BOAOXPaHUINLLLAMW.

HeobxoaMmMo CBOEBPEMEHHO JIMKBMAMPOBATb 3aXO0pbl, T. K. Mocne
(hopMMpOBaHMSA MX TSXKENO paspylimnTb. Yalle BCEro B Hayase 3vMMbl 3aXOpbl
06pasytoTca NoAo NbAoM, YCTPaHUTb UX B MOMEHT (DOPMMPOBAHNA MOXHO TO/IbKO
B3pblBaMN NOAJIEAHbIX 3apsAA0B. 3apafbl 3aK1afAblBatoTCA NPOLONbHBIMK psAfaMu
TaK, YTOObl 06pa3oBasCs NPOX0A 418 BOAbI M0 BCEMY NMYTU 3axopa. [6]

TexHuuyeckn, 60opbba C 3a)Kopamy MHOrfga CHAOXHee, Yem YCTpaHeHue
NefsAHbIX 3aTOPOB.JTO CBA3AHO C GO/bLUOW MOWAAbI MX CLEMNIEHUAC PYC/IOM
pekM M cnabol  B3PbIBAEMOCTbIO  BA3KOrO M pbIX/IOFO  Tena

3a)K0pH0ﬁMaCCbI.ﬂ03TOMy ncnosib3oBaHMe B3PbIBOB MOXXHO PEKOMEHAO0BATb
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TONbKO ANS YCTPaHeHMst HeGOMbLUMX 3aKOPOB, KOrjaa ecTb CBOOOAA ABVKEHMS
BHYTPM  BOAHOIrO /bfa HWkKe 3aXopa. CunbHble 3aKOpbl MPaKTUYECKM

HEBO3MOXXHO YCTPaHWUTb.

4.2.3 HoBble crnocobbl 1 cpeacTsa 60pbObl € 3aTOpamm baa

HoBoBBefeHNMEM B 3TOM Harnpas/ieHUW SBMAETCA YCTPOWCTBO, KOTOpPOe
Ncronb3yetcs LA BBOJA B MOANELHOE MPOCTPAHCTBO W MOApbIBA 3aropa
B3pbIBOOMACHbIX ra3oB (CMecb aueTuneHa W Kucnopoga). Okucb hTopa
MCMONb3YyeTCs A8 3anycKa B3pblBa.

Hanbonee nepcrnekTMBHbIM Crocobom 60pbOblI C 3aTopamu U 3aKopammu
Nbfla Ha pekax SBASETCA WCMOMb30BaHWE CYAOB Ha BO3AYLIHOW MOAYLUKE
(CBIM).OHKn MoryT nepemMeLLaTbcs No BCEM TUMaM MOBEPXHOCTeN (Bofa, Nnouysa),
MHTEHCWBHO nepeasuraTbes (Yepe3 6010Ta) M MOryT pas3BmBaTh CKOPOCTb A0 100 -
200 KM / 4, paspywatb nef TOAWMHON 0 1,2 M M OYUCTUTL OTO NbAa 60MbLLON
Yy4aCTOK peku 3a CyTkh. OpHako 3TOT MeTof TpebyeT WucCCnefoBaHUin W
pa3paboToK, a TaKXKe 3IKCMePUMEHTaTbHbIX PaboT.

CyllecTBYeT aspornapoanHaMmyecknii cnocob. STOT MeTO[ 3aKNio4aeTcs B
MMMNYNbCHOW Yepefytolleiicd nogade OGOMbLUMX MacC CXKaToro BoO3fyxa, W3
CrnewLmasbHOro KOMMPECCOPHOro arperata B TPybOMpoBOAbl Ha [HE pycna peku ,
nog fes 3atopa vy 3axopa. 1o MHEHWO aBTOPOB MeTofa M 060pYy L0BaHWA,
(hopMMpOBaHME a3pPOrnapPOAMHAMNYECKOrO PE30HAHCHOIO peXxuma, paspyLuaeTcs
1 paccemBaeTca NnefsHble 06pa3oBaHNA B 3aTOpe.

A heKTUBHOCTS, LleN1ecoo6pasHoCTb MCMoNb30BaHWS
a’3pornapoanHaMnYecKoro mMetofa 415 NpeaBapuUTeNbHOro YCTpaHeHUs 3aTOpoB
NbJa Ha Heob0PYAOBaHHbIX Yy4aCTKaxX PeKW, B YCNOBUSAX ABVDKEHWUA NMPUAOHHOIO
Nbfa, Ha/MuMe XapakTepHbIX OCOOEHHOCTEW CTPYKTYPbl CKOMMEHUA fibga  OT
CM/IOLIHOrO  NIefAHOr0  MOKpoBa  TPebYylT Cepbe3HbIX TEOPeTUYECKUX WU
3KCMEePUMEHTaSTbHbIX UCCNeA0BaHNIA.

[MpuMeHeHWe B3PbIBHLIX METOAOB ANS MPefyrnpexie HUs n NUKBuLaumnm

3aTOPOB 1 3a>KOPOoB
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MprMeHeHWe B3pbIBOB SBMSETCH OAHUM M3  OCHOBHbIX Hamnpas/eHWiA
NpeaynpexaeHns n NMKBMZaLMM ONacHbIX 3aTopoB.OHWM MCNOML3YHOTCA NyTeEM
MOMeLLLeHMs B3pbIBYaTbIE 3apsf0B Ha ned, B Nnef v nog nel. B3pbiBHble paboThbl
OCOGEHHO HEO6XOAMMbI A1 YHUUTOXEHUS CUMbHbIX 3aTOpOB, Korfja fApyrue
METOAbl YHUUTOXEHUA He Jat0T MONOXUTENbHBLIX Pe3y/ibTaToB 1 Korga BpemMs ans
NPUHATAA Mep Mo 60pb6e ¢ 3aTopamm OrpaHUYeHoO.

[N paspylweHns OAMHOYHbLIX 3aTOPOB 3(NMEKTMB HbIM CMOCOOOM ABNAETCH
MPYMEHEeHME YAJIMHEHHbIX UM COCPeLOTOHEHHbIX 3aps0B.

B 3aB1CMMOCTY OT yC/OBKiIn 06pa3oBaHNA 3aTopa 1 ero CBOWCTB, MeCTa, rae
pasMeLleHbl 3apsafbl B3PbIBYATOrO BELLECTBA, MMYy6UHbI pasmelleHns 3apsga (Bo
NbJy W MOAO0 NbLOM) W BPEMEHW [AeTOHauuu 3apsja, HeoOXOAMMO TLLATEe/IbHO
paccumnTaTsb.

B3pbIBHbIE paboTbl MOTYT MPUMEHSATLCA:

a) [na  nposefeHus  npefynpeauTelbHbIX  MEpPONpUATUA,
obecneunBaroLLMX 6e33aTOPHbI NPOMNYCK /bAa Ha JaHHOM Y4acTKe PeKu;

b) [Ana nposefeHVs MpeaynpeauTenbHbIX  MeponpuaTuiA  no
3aLMTe MOCTOB U TMAPOTEXHNY ECKNX COOPY)KEHWIA B MEPUOA, Nef0X0Aa;

c) [Ond onepaTuBHON 6oOpbObI C 3aTopaMM B  MOMEHT WX
obpazoBaHMsi  C  UeNbK0  HeMeAsleHHOM  NNKBMAAUMKM  NPUYKH
3aTopoo6pa3oBaHNa (60/bLUMX NOMeN, UX MepBOHaYa/IbHbIX CKOMIEHWUIA 1
T.M.)

d)  [Ond nmkempauuy yxe cpopMmMpoBaBLUNXCS 3aTOPOB;

e)  [ns 6opbbObl C 3aK0pamMu Nbaa.

B3pbiBHble paboTbl [JO/MKHbI MPON3BOAUTLCA B COOTBETCTBMM C paHee
pa3paboTaHHOM MPOEKTHON [OKYMeHTauueldi U npu CTPOrom COOTBETCTBUM C
Tpe6oBaHMAMN «EAMHbLIX NpaBus 6e30MacHOCTL MpY B3PbIBHbIX paboTax».

3anpewjaetcs  MpoOBOAWUTL  B3pbiBHble  paboTbl  BOAM3W /1 UHWIA
anekTpornepesay, MNOABOAHBIX KOMMYHUKAUWA, MPOMBILWIEHHbIX W ApYruxX
00bekTOB  6€3  MpeaBapuTe/lbHOW  KOHCYNbTauMu € OTBETCTBEHHbIMY

opraHusaumamMu, T.e. BnagenbLuamMmm aTux 06beKTos. [1]
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SAKMIOYEHNE

OfHOM ©3 BaXHEAWWUX npobnem CcouMaibHOW U 3KOHOMMWYECKOM
CTabuibHOCTU NHOGOro  rocyfapcTBa  SBNSETCA TOTOBHOCTb €ro  CTPYKTYP
MPOTUBOCTOATb OMACHbIM MPUPOAHBIM ABNEHUAM. W3 BCex BULOB CTUXMIHBIX
OeACTBUA  O4HO W3 MEPBLIX MECT MO CYyMMapHOMY CpefHerofoBoMYy Yuiepoy
3aHMMAaKOT HaBOAHEHWS.

K HaBOAHEHWIO MOryT npPWBECTU 3aTOpbl U 3aK0pbl Ha pekax. Mpu
BO3HMKHOBEHMM 3aTOPOB OMacHbl TakXKe HaBasibl fibfa Ha 6eperax BbICOTON A0 5 -
15 M, gaBneHue ero 60/bLIMX Macc Ha COOPYXKEHUS W T.M. 3aTOPHble ABNEHUA —
HeoTbeM/IEMass COCTaBHasA 4aCTb MPOLECcCa BCK PbITUA PeK CeBepa eBpOMencKoin
TeppuTopun Poccnn. K Takum pekam oTHocuTca p. eyopa.

Llenbto BbINYCKHON KBaNMMKaLMOHHOW paboTbl ABNSETCS MCCnefoBaHue
3aTOPHO-32)KOPHbIX ~ AB/IEHWIA, MNPOrHO3MPOBaHWE MaKCUMa/lbHbIX  3aTOPHbIX
YPOBHeWA, onpeaeneHne MeTofoB 60pbObl C 3TUMK SB NeHNAMM Ha p. lMeyopa c.
OKCUHo.
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|_|Of|y‘-IEHbI cnegyrouine oCHOBHbIE PeE3yNnbTaThbl:

B cene OkcuHO Ha p. lMeyopa Neprofnyeckn NPOUCXOAAT MOLTOMNNEHUS U
HaBOAHEHWS B BECEHHWI nNepuof, Bbl3BaHHbIE 3aTOPHLIMU  ABMEHUSMW.
O6pa3oBaHMA 3a>KOPOBOCEHBLIO COMPOBOX/AeTCA 06pa30BaHMEM 3aTOPOBBECHONA.

Mpou3BoAMICA MPOrHO3 MOBbLILEHWS YPOBHEN BOAbI MO A0/TOCPOYHON ©
KpaTKOCPOYHOI 3a6naroBpeMeHHOCTH.

[na  pa3paboTKM METOAMK [OMTOCPOYHOr0 NPOrHO3a MakCUMasibHbIX
YPOBHei BOAbI Oblnn chenaHbl NONbITKA Nogbopa onTUMaNbHbLIX YPaBHEHWIA Ans
NeT C 3aTOPHbIMW ABMIEHUAMWM W OTAENbHO [ANA NeT CO BCEMW [AaHHbIMU
HabnwoaeHniA. BblBefeHO YypaBHeHWe [OMTOCPOYHOr0 MPOrHo3a MakCUMasbHbIX
3aTOPHbIX YPOBHeW MO rojaMm C 3aTOpHbIMU SBfieHMAMU. MeToamKka OKasanachb
3P eKTUBHOIA.

[na KpaTKOCPOYHOro MPOrHO3a MakCUMasibHbIX 3aTOPHbIX YPOBHeW Oblin
BblOpaHbl rofa C 3aTopHbIMK fBNeHUAMK. epes NpoBefeHVEM MporHosa 6biin
nofobpaHbl ONTUMa/IbHbIE MPeauKTopbl. MeToamka oOkasanachb 3(MEKTUBHA.
OnpasablBaEMOCTb NPOrHO3a — AOCTATOYHO XOPOLLas.

Mpen/ioXXeHHbIMM pekoMeHauusaMmn B 60pboe ¢ 3aTopamu 1 3aKopaMm Ha p.
Meuopa c. OKCUHO ABMAETCA MOHUTOPWHT U FPAMOTHbIE B3PbIBHbIE PaboThI.

3yyeHne 3aTOPHO-3aXKOPHbLIX ABIEHWIA, MPOrHO3MPOBaHNE MaKCUMa/IbHbIX
3aTOPHbIX YPOBHEN BOAbl N METOAbl 60pbObI C ITUMU ABNEHUAMU HEOOXOAMMBI,
ONS NPefoTBpalleHns B Aa/lbHeLeM 4pe3BblYaiHbIX CUTYaLMiA, BbI3BAHHbIX
3aTopamu 1 3aKopamu.

Takum 06pa3om, Le/b BbIMYCKHON KBANN(UKALMOHHOW paboTbl LOCTUMHYTA

MOJIHOCTLIO, BbIMOMHEHLI MOCTaB/1EHHbIE 3aa4n
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Bcrnomorate/bHble

XapaKTepPUCTUK, TabNMLbI pe3ynbTaToB NPOrHo3a A1 A0NTr0CPOYHOr0 NPOrHo3a.

MPUNOXEHUE A.

TabNMLbINPEANKTOPOB,

Tabnuubl

1. Hpa= -0,348h,+0,750H+7,008 &IT+0,285E1H 2013111y +426

CTaTUCTUYECKNX

BcnomoraTenbHas Tabnauua npeankTopos
oA Hmax ar B pon-auimy
hn H
1984 699 81 232 | 16 6
2004 744 82 168 | 24 -38
2007 618 70 147 | 16 18
2008 761 75 281 | 16 4
2009 651 85 230 | 24 -29
2012 599 68 189 | 12 -5
PerpeccnoHHast cTaTucTka
MHOXeCTBEHHBI R 0,662
R-kBagpat 0,438
HopmupoBaHHbIli R-KBagpaT -1,808
CraHfapTHas owwmnokKa 112
HabntogeHuns 6
[JncnepcroHHbIi aHanms
Df SS MS F 3HaummocTb F
Perpeccus 4 9756 2439 0,195 0,914
OcTaToK 12497 12497
Toro 5 22253
CTaTucTuYecKne XxapakTepucT KN
CTaHgapTHas : P- Hw>kHne BepxHve
KoathdhmumeHTbI J t-cTaTucTUKa 3HaYeHIe 95% 95%
Y-nepeceyeHune 426 854 0,498 0,706 -10424 11275
MepemeHHas X 1 -0,348 17,543 -0,020 0,987 -223 223
MepemeHHas X 2 0,750 1,344 0,558 0,676 -16,3 17,8
MepemeHHas X 3 7,008 27,801 0,252 0,843 -346 360
MepemeHHas X 4 0,285 3,870 0,074 0,953 -48,9 495
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Pe3synbTartbl NnporHosa

rog Hmax H np
2014 770 639 17,0
2015 742 637 14,2
2016 700 665 4,977
2. Hpa=-0,027H,,.+674
MpeauKTOpbl NPOrHO3a
rog Hmax H nner
1981 656 149
1982 690 164
1983 602 70
1984 699 190
1985 554 70
1986 652 106
1987 758 207
1988 839 81
1989 644 362
1990 663 150
1991 811 150
1993 747 128
1994 597 185
1995 791 167
1996 634 216
1997 147 129
1998 803 205
1999 740 123
2000 630 115
2001 650 311
2002 782 71
2003 720 146
2004 744 147
2006 515 239
2007 618 74
2008 761 163
2009 651 164
PerpeccnoHHas
cTaTucTukKa
MHOXecTBeHHbIN R 0,0143
R-kBagpat 0,0002
HopmunpoBaHHbIA R-kBagpat | -0,0398
CraHfapTHas oLnoKa 135
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‘ HabnogeHus 27

[ncnepcroHHbIl aHanms
df SS MS F 3HauumocTb F
Perpeccus 1 94,05 94,05 0,005 0,943
OcTaToK 25 457860 18314
NToro 26 457954
CTaHgapTHas : P- Hu>KHue BepxHve
KoahdpmuymneHTbl oLnBKa t-cTaTucTMKaA 3HaveHme 95% 95%
Y-nepeceyeHne 675 66 10 2E-10 539 810
nepe“"i””a” X -0,027 0,382 -0,072 0,943 -0,814 0,759
rog Hmax Hnp
2012 599 671 12,05
2013 632 671 6,23
2014 770 668 13,27
2015 742 671 7,02
2016 700 671 4,19
[}

3. Hpax= -0,133H,,.+0,505 +0,2148h,+10,9n-30,7 1+886

rog Hmax Hng ) he h, I
1984 699 190 -1045 34 61 0,6
2004 744 147 -864 17 53 -3,8
2007 618 74 -1032 28 58 18
2008 761 163 -548 16 51 0,4
2009 651 164 -860 11 55 -2,9
2012 599 126 -648 3 41 -0,5

PerpeccnoHHas cTaTUCTVKA

MHOXeCTBeHHbI R 1
R-kBagpat 1
HopmupoBaHHbIli R-KBagpaT 65535
CraHfapTHas oLwmnokKa 0
HabnoaeHus 6

[JncnepcroHHbI aHanmus
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Df MS
Perpeccus 22253 4451
OcTaTtok 65535
NToro 22253
KoathpuumeH Tl t-cTaTucTnka Hg);)zme Be9p5x0;)me B;:Sp é"(')ze
Y-nepeceyeHne 886 65535 886 886 6399
'_'Epe“"el””a” X -0,133 65535 0133 | -0133 | 3430
'_'Epe“"ez””a” X 0,505 65535 0,505 0,505 112
'_'Epe“"%””a” X 10,920 65535 10,02 10,92 158
'_'Epe“"i””a" X 0,214 65535 0,214 0,214 248
'_'Epe“"%””a” X -30,733 65535 -30,7 30,7
rog Hmax Hnp
2014 770 406 47,3
2015 742 705 2,4
2016 700 551 21,3
4.  Hpa= -0,288h,+0,748H+5,91 2 T+439
rog Hmax h, Hine ar
1984 699 81 232 16
2004 744 82 168 24
2007 618 70 147 16
2008 761 75 281 16
2009 651 85 230 24
2012 599 68 189 12
PerpeccioHHas cTaTucTuka
MHOXeCTBEHHBI R 0,660
R-kBagpat 0,435
HopmupoBaHHbIli R-KBagpaT -0,412
CraHfapTHas oLwmnoKa 79,3
HabntogeHns 6
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[JuncnepcroHHbIi aHanms
Df SS MS F 3HaunmocTb F
Perpeccus 9688 3229 0,514 0,713
Ocratok 12565 6283
Wtoro 22253
CTaTuCTUNYeCKMe XapaK TepUCTUKN
CTaHgapTHas ; P- HwkHue | BepxHue
KoathpuumeH Tl oLINBKa t-craTucTumka 3HaveHme 95% 95%
Y-nepeceyeHne 439 592 0,741 0,536 -2108 2986
MepemeHHas X 1 -0,288 12,425 -0,023 0,984 -53,8 53,2
MepemeHHas X 2 0,748 0,953 0,785 0,515 -3,35 4,85
MepemeHHas X 3 5,92 16,7 0,354 0,757 -65,9 77,8
rog Hmax H np
2014 770 635 17,5189
2015 742 639 1,42869
2016 700 666 4,905331
5 Hiax= -12,7h,+ 16,CET +1,98H,,,.+1084
rog Hmax Ay
an,c hn
1984 699 190 81 16
2004 744 147 82 24
2007 618 74 70 16
2008 761 163 75 16
2009 651 164 85 24
2012 599 126 68 12

PerpeccnoHHasa cTaTuUCTVKA

MHOXecTBeHHbIN R 0,692
R-kBagpat 0,479
HopmupoBaHHbIii R-KBagpaT -0,304
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CraHpapTHast ombKa 76,2
HabnogeHus 6
[ncrnepcmoHHbI aHanms
df SS MS F 3HaummocTb F
Perpeccus 10649 3550 0,612 0,669
OcTaToK 11604 5802
MToro 22253
CTaHgapTHan . P- Hw>KHve BepxHue
KoadhdhmymeHTbI oLINBKA t-cTaTuUcTMKaA 3HaveHme 95% 95%
Y-nepeceyeHne 1084 1052 1,030 0,411 -3442,733 5610,013
MepemeHHas X 1 1,99 2,18 0,91 0,46 -7,39 11,36
MepemeHHas X 2 -12,7 22,5 -0,566 0,628 -110 84,1
MepemeHHas X 3 16,0 23,5 0,681 0,566 -85,2 117
rog Hmax H np
Hn,qc
2014 770 250 929 -20,6
2015 742 121 800 -10,8
2016 700 144 798 -14,0
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