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Nekuya 1 — OcHOBHbIe BUAbl 3Hepropecypcos. [NpegmeTt v 3agaum
MEeTeopOoJIornu

OcHoBHble 8Udbl 3HEp2opecypcos
SHepropecypcaMmM HABLBAKTCSA IPUMPOINHHE MCTOUHMKM DHepIMM. Bce
DHEPTOpeCcypCH HeJIATCsS Ha IBa BuIa:

1) BozoBOHOBJIAEMEIE;
2) HeB0O30OHOBRJIAEMEIE .

Bo30OHOBJIIZEMEIE BHEPTOPECcypCaMM Ha3BBAKTCS DHEPTOPECYPCH, KOTOPHE
MOTYT OBITH IIOJIYyUEHH 0e3 yJyacTus uYeJioBeka M II0CJIe UMX MCIIOJIbL30BaHMUS
BOCCTAaHAaBJIMBAKTCH .

K BO3OOHOBJISEMEIM MCTOUHMKAM OTHOCSTCSH:

e DHepIud BOOE — I'MIAPOPECYPCH;
e DHepIuda BeTpa — BEeTPOPECYPCH;

e DJHeprua CoJiHLA — COJIHEUWHAaA panuralnd.
K HeBO30OOHOBJIAEMEIM MCTOYHMKAM OTHOCHATCHA:

— OpraHu4YeckKue BMIOB: I'a3, yI'oJb, HebTb, TOpd M IOp.;
— HeopraHmueckue BUIE: PAIMOAKTMBHEE BelleCTBa C OOJIbLMMM aTOMHEMU
BEeCcaMm UBS, U2e.
DHepIroOpeCypPCH MCIOJNb3YITCS IJiS [IOJIyUdEeHMS TEIJIOBOM U BJIEKTPUUECKOM
DHEePTUM C IIOMOUIBI0 DHEPTeTUUEeCKMX YCTaHOBOK (pmc. 1.1).

DHepreTMYecKme yCTaHOBKM

| rM,ﬂ,pOSHepl’eTVNeCKVIeyCTaHOBKVI | | TeﬂﬂOBHepI’eTMHECKMeyCTaHOBKVI | | ATOMHbIeSHepFOyCTaHOBKVI |

[ ™c | [raac| [ nac || gdc | | Kac | | 1@ | | rmac | | A3c | | ATaU |

| HeTpa,D,MLI,VIOHHbIE SHEepProyctaHoBKuU |

mrac | | B3C | | cac |
(N<30MBT)
PucynHok 1.1 - CTpyKTypPHas DBHEPTEeTUUECKUX YyCTaHOBOK

[1pedmem u 3ada4u Memeopos102uu
MeTeopoJioTusa — Hayka ob aTMochepe, Mayudawlas €& CcoCTabB, CBOMCTBA
U NpoTekanlMe B HeM (u3MuecKMe U XUMMUECKMe IIPOLIeCCH.

MeTeopoJyioTusa COCTaBJISEeT YacThb OoJjiee obwer Hayku — Ieodm3mky,
KOTOpasd mM3ydaeT SABJIEHMS M IIPOLIEeCCH, IpoMcxonduye B aTMochepe, Ha
IIOBEPXHOCTM CyWIM M B TOJe [IOYBOTPYHTOB (puc.l.2).
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I'eodmsuka
TI'unponorus Merteoposorus I'eonorus
[ |
IMuaponorus cymm OxeoHonorus I'mapomeTeoponorus
Puc.1l.2. CTpyKTypHas cxema HaykKu — IeoduU3uKu

OCHOBHEIE 3alauu MEeTeOpOJIOT' U :

/IzydeHMe BCex QU3UUECKUX UM XMMMUECKMX [IPOLEeCCOB M SABJIEHUM,
NPOMCXOOANMX B aTMochepe;

VI3ydyeHre B3akKOHOMEPHOCTEM, [NO KOTOPBIM 3TM NPOLECCH M SABJIEHUA
NPOUCXOOAT;

[[pOTHO3MPOBaHME HACTYMJIEHMS M PasBUTUS ATMOCPEPHBIX NPOLIECCOB U
ABJICHUN;

OpraHm3auyMsa CMHMCTEMBl HAOJIIOOEHUM 3a aTMOCOEPHBIMM SBJIEHUAMM U
npoleccammu;

PaspaboTka MeTONOB YyHNpaBJIeHMS MNpoleccaMy, NPOMCXONALVMU B
aTMocohepe;

Jlcnosib30BaHMe PEe3yJIbTaTOB METEOPOJIOTMUECKOM MHOOpMaUMM B OTPACIHIAX
HapOIOHOTO XO3AMCTBa, NpeXxne BCero B aBMaluuMy, IOJjsS MOPCKOTO,
XKEJIE3HOOOPOXHOTO M aBTOMOOMIBHOI'O TPAaHCIOPTa, NOPM NPOEKTUMPOBaHUU
M CTPOMTEJIbECTBE PAaB3JIMUHBIX OTBETCTBEHHEIX COOPYXEHUM (JIMHUM
BJIeKTpOoNepenayd, 3IaHMM, BONOXPaHMIMI, I'a30NpPOBOIOB U
BJIEKTPOCTAaHLUN) .

B npsMoil U HENOCPEICTBEHHOM 3aBMCUMOCTM OT METEOPOJIOTUM

nHbopMalLMy HAXOIUTCS CEeJIbCKOXO3SMCTBEHHOE MNPOM3BOIACTBO.

[lepeunCJIeHHEE OCHOBHHE 3alauy MEeTeOopOoJoTruM OasUMPYITCsS Ha peleHUM

crlegymumrXx KOHKPEeTHBIX, OTHOEJIBHBIX 3alad MJIM IIoIo3alad:

1)

2)

VI3yuyeHre OCHOBHBIX XapaKTepPUCTMK aTMOCPeprl: COCTaBa, BePTUKAJBHOI'O
pPaccilioeHusa, TOPU3OHTAJIbHOM HEOIHOPOIOHOCTM, aTMOCOPEpHOT'O HaBJIEHMA
u mp.;

V3yuyeHMe COJIHEYHOM, B3eMHOM M aTMOCPepHOV panMalun: IIOTOKM
COJIHEUHOM 3HEepI'MM B aTMochepe, CIEeKTP COJIHEYWHOM palualuuy, IPUXOI
¥ PacxXol COJIHEUYHOM BHEPIUM;

TenyioBOM peXuM IIOUBEL M BONOEMOB: HAalpPeBaHME UM OXJIAXIEHME I[IOUBHL,
CYTOUYHEIM M TONOBOM XOH TEMIEePaTyph [NOBEPXHOCTM IIOUBHl, M3MEHEHNE
TEeMIepaTypsl [OUBH C IJIyOMHOM, TEMIEPATYyPHEM PeXuM BOIOEMOB;
TensoBOoM pexuM aTMOCQepE: HarpebBaHMEe M OxXJIaXIeHMe BO3OyXa,
CYTOUYHEIE M TONOBHE KOJIeODaHMA TEeMIepaTyphl, BJMAHME PACTUTEJIBEHOI'O
IIOKPOBa, TIeorpaduUueckoe pacHpenesieHre TeMIepPaTypsl IPM3eMHOI'O CJIOA
aTMOCdeprl, M3MEHEeHHUEe TeMIepaTyphl IO BEICOTE, aIuabaTudeckKkue
npouecce B arMochepe;

BomaHoM map B aTMochepe: mcHapeHMe, BJIAXHOCTL, KOHIEHCALMUI
BOIOAHOTO I1apa, o0O0pasoBaHMe PAa3JIMUHEIX BUIOB M PA3HOBUIHOCTEM
0BJIaKOB;
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6) ObpaszoBaHMe aTMOCPEPHHIX OCAIKOB: Pa3HOBUIHOCTB OCAaIKOB M MX
XapaKTepUCTUKM, paclpenesyieHMe OCaIKOB I10 3EMHOM I[IOBEPXHOCTM;

7) BosgnyumHbBle TeueHMsa B aTMocdepe: M3MEeHEeHME CKOPOCTM U HalpaBJIeHUS
BeTpa, BIIMAHUE HpeHHTCTBMﬁ Ha BeTep, UM3IMEeHeHMEe CKOPpOCTM U
HallpakBJIEHMA BeTpa 10 BBEICOTE;

8) OnTuueckue SABJIEHMS M DBJIEKTPUUECKME IIPOLleCChl B aTMocdepe:
paccesHMe NOTJIOUWEHME CBeTa, INaJIbHOCTbH BUIOMMOCTM, IIPeJIOMJIEHME U
OoTpaxeHMe cBeTa B aTMochepe, oJlekTpUUecKkoe I[IOJle M BJIeKTpudecKas
IIPOBOOMMOCTL aTMochepsl, I'PO30BOE BJIEKTPUUECTEBO;

9) 3BYKOBHEe fABJIeHMS B aTMocdepe: CKOPOCTL 3ByKa, IIpeJiOMJIeHME U
OTpaxeHue 3ByKa, ocjabljeHre 3BykKa B aTMmochepe.

OcCHOBHbIe HanpassieHUs Memeoposiocuu
[IOCKOJIBKY METEeOpOJIOTMS pellaeT OueHb OOJIbLIOM KPyI' 3alad, TO OHAa
nonmpas3nesyiseTCcsa Ha HEeCKOJIbKO OTIEJIbHEIX HalpaBJIEHUN .

CUHONTMUYECKAS METEOPOJIOTMSA — HAlPAaBJIEHME MeTEeOPOJIOTUM, KOTOPOEe
M3ydyaeT BaKOHOMEPHOCTM Pa3BUTUA aTMOCOEPHHEX IPOLIECCOB, OINPeIesIsaolx
YCJIOBMS HOTOIH, ¥ pas3pabaTHBAKNTCS METOIH €& MNPOTHO3a.

[Ioromoy HaBBIBAETCHA COCTOSHME aTMOCPEPHl M COBOKYIIHOCTBL HaOJIOOAaEMBIX
B HeV B JaHHHBY MOMEHT SBJIEHUN.

Knumaromorusa - HalipaBJIEHME MeTeOpOoJIOoI'MM, KOTOpOoe M3ydaeT YCIIOBUA
M 3aKOHOMEPHOCTU @OpMMpOBaHMH KJIMMaTa, paclipeageJieHrMe 10 3EMHOMY Iapy 1
M3SMEHEHNME KJIMMaTa BO BPEMEHN.

KnMMaToOM OaHHOM MECTHOCTM HASEBAETCH PEeXMM [OTONB, XapaKTEepHBIM
IJIS 5TOM MECTHOCTM B MHOTOJIETHEM pas3pese M OOYCJIOBJIEHHHM COJIHEUYHOM
pamrauuelr, xapakTepoM NOOCTUIIAKIEV IOBEPXHOCTMU (IIOBEPXHOCTL, Ha
KOTOPYI HalpabJjieHa COJIHEYHAad paaMalumda) U UUMPKYJIALUMel aTMOCQepH.

HeOonHOPOIAHOCTH MNONCTMJIAKNLIEN [NOBEPXHOCTM OIpenesseT pasJIMYHbIL
KIMMaT. VBydeHueM OCOOEHHOCTEeM KauMaTa, CBSASAHHHX C HEOOHOPOIOHOCTHIO
NOOCTMIIANMEN MOBEPXHOCTHM, BaHMMAETCS MUKPOKJIMMATOJIOTMS .

AKTMHOMETPMS - HANPAaBJIEHME METEOPOJIOTMM, KOTOpOoe Mu3ydaeT
COJIHEUHOE, BeMHOEe U aTMOChepHOoe MIJIyUeHMEe B YCJIOBUSX aTMOCOEPH .

dusuka aTMocheprl — HalpaBJIeHME MEeTeOpOJIOTHUM, KOTOpOe M3ydaeT
dusMUeckre 3aKOHOMEPHOCTM IIPOLIECCOB UM SABJIEHUM, MNPOUCXOOAUMX B
IIPU3EMHOM, TO €CTb HMXHUX CJIOSX aTMOCOepsl, B CBOOOINHOM aTMochepe
(anpoJioTMa) M B BEPXHUX CJIOAX aTMOCOEpH.

/HOTDa aKTUMHOMETPMK OTHOCAT K (usmke aTtMmocheprl. dusmxa aTMochepr
nojpasnesigeTcsa Ha aTMOCOEepHYK OINTUKY, aTMOCPEepHOEe BJIEKTPUUECTBO U
aTMOoChepHYy akKyCTUKY .

IyHaMMUueCcKas MeTeOpOoJIoTUS — HalpaBJIEHME MEeTeOpOJIOTMM, KOTOopoe
u3ydaeT IOMHaAMMKy aTMocdepel (IOBMXEHME) M CBS3aHHBIE C HEeM IpeobpasoBaHUA
SHEPI'MM Ha OCHOBE 3aKOHOB IMIOPOMEXAHUKM M TEPMOOMHAMUKN .

OmHOM M3 BaXHHBIX 3alad 2TOTO HANpPaBJIEHUs sABJsSeTCs paszpadoTka
MaTeMaTHUUECKUX MOIeJIeM aTMOCOEPHHIX [IPOLEeCCOB IJisS COCTaBJIEHMS IPOTHO3O0B
IOTOME, MCCJENOBAHUS BKOJOTUM OKPYXallel Ccpelbl, M3MEeHEeHUN
KJIIMMaTUUYECKUX SBJIEHUM .

[5]
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[IpukjlagHasg MeTeOopOJIOTHMS — HaNpPaBJIEHME METEOPOJIOTMM, KOTOpOoe
n3ydyaeT BIMSHME PA3JIMUHBIX METEOPOJIOTUMUECKMX MPOLIeCCOB Ha
bYHKIUMOHMPOBAHME PAB3JIMUHEX OTPACJIEM HAPOIOHOTO XO3AMCTBA.

PaszmmuanT CeJIbCKOXO3AMCTBEHHYK METEeOPOJIOTHI (arpoMeTeopoJsiorusd) ,
MEOMUIMHCKYID METEOPOJIOTHI (OMOMeTeOpOoJIoTMA), aBMALMOHHY MEeTeOpOJIOTHI U

Ip .

OpeaHu3ayus cucmemsl Habr0eHUlU U KOHMpOoJig 3d cocmosaHueM hpupodHoU
cpedsl

OCHOBHEIM METOIOM MCCJIEOOBAHUSA B MEeTEeOpPOJIOT MM ABJIAESTCH HabJgeHue
MMM MOHMTOPMHTI.

[IoJIlydeHHEIe pPes’yJibTaTe HabjoaeHuy obpabaThHBalTCsa M obobmalTCcsa C
IIOMOIIBIO MeTOIOOB MaTeMaTMUYeCKOM CTATUCTUKU U TEeopnUm BepOHTHOCTe]Z.

T'ocymapcTBeHHAasa CUCTeMa HAOJIISHUM M KOHTPOJIA 3a COCTOSHUEM
npuponHou cpensl (I'CKII) ocymecTBJISeT BEeCh KOMIIJIEKC pab®oT MO IpOou3-—
BOIOCTRY HabjomeHul, cbopy, o00paboTke mHOOPMaLMM, COCTABJIEHMIO INPOTHO30B
n Hnepernade MHOOpMaLUUM [HOTPEOUTEO.

I'CKII cocTomuT, TakuM obpazoMm, u3 4 cucreM:

1) CucrTema nojgyudeHus umMHbOoOpMaLUUM (CcuUcCTeMa HaOJIOIEeHMUM, MOHUTOPMHTA) ;

2) Cucrema cbopa M pacHpocTpaHeHusa uHboOpMallMM B IpyTMe IIOICUCTEMBL
(cucTeMa cBA3U) ;

3) Cucrema obpaboTxku M oDoOmeHUs mMHOoOpMaLUMM (COCTaBJIEHME MPOT'HO3a,
npenynpexneHmMy IOJigd Ypes3BBUAMHEIX YCJIOBMM M IOp.) ;

4) CucreMa noepenauu MHOOpMALUUM HOTPEOUTEO.

OCHOBHOM CHUCTEMOM ABJISETCSA CUCTeMa NOJydeHMsa MHOOpMaLmuM, KoTopas
COCTOMT M3 OBYX IMNOICHMCTEM: Ha3EeMHOM U KOCMMUUECKOM (CIHYTHMKOBOII) .

HaszeMmHas nomcmucTeMa NpencTaBisgeT cOoOOM pa3BeTBJIEHHYIO
TUOPOMETEOPOJIOTMYECKYD CeTh, KOTopasd Oas3upyeTcs Ha Tpex BuIax
MCTOUHMKOB MHPOpMaLMM: I'MIPOMETEeOopOoJIoTMUecKue obcepBaToOpuM,
TUOPOMETEOPOJIOTHUUECKME CTAHLUMM, TUIPOMETEOPOJIOTUUECKME IIOCTEH.

TuopoMeTeopoJyioTUYeCckre o0CepBaTOPUM — 3TO HAYUHO-—
MCCJIeOOBATEeNbCKUM KOMIIJIEKC, TIe MNOMUMO OOIEMEeTEeOopPOJOTUUECKHUX
HaBJIoOeHWM, OPOBOOATCS HAYUHO-MCCJIeHOoBaTeJIbCKMe pafoThl 10 ClIelLMrasibHBM
npobyieMaM MEeTEOPOJIOTUN .

OCHOBHBEIMM MCTOUHMKAMU MH@OpMaLU/H/[ CJIyXaT TI'MIOpOMeTeOCTaHLUIVNM U
IIOCTEI.

TakyM 00pasoM, TIMIPOMETEOPOJOTMUEeCKas CEThb NPEeNCTaBJsSIeT CcoBou
COBOKYIIHOCTEL TI'MIPOMETEOCTAHLUMNM M NOCTOB, HA KOTOPHX IPOBOISITCSH
cucTeMaTHuueckue HaOJOOeHMs 3a COCTOSHMEM aTMOCheps M BOIHEIX aKBaTOPUMA
cyum, BKJIOUAs MOPsS, BKJOUAS YPOBEHbL 3arpsa3HEHUs NPUPONHOM Cpens, TO
€CThb C YyUYeTOM DKOJIOTMUECKMX ACIEKTOB OKPYXAaKlell Cpembl.

TumpoMeTeOopoJioTHMUEeCcKkasa CeThb IIoIpa3lejiseTCcsa Ha OCHOBHYHD (MU
OIIOPHYI) M CHelMaJIbHYI.
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OCHOBHasS CEeTb COCTOMT M3 OIMNOPHBIX I'MOPOMETEOCTAaHLMM U IOCTOB,
CHyXalx IJiSd CUCTEeMaTUUYeCKOI'O IIOJIydeHMS OCHOBHOM MHOOpMaALUUM O
COCTOSHUM OKpyXaolel cpelbl C HeOOXOOMMOM IIOJIHOTOM M TOYHOCTBLI C ydeTOM
MBMEHEHMS BO BPEMEHHU.

ConeumaJsibHBElE CTAHLUMM M IIOCTHE OPIaHM3YITCHd IJjig obeclliedueHUs
nHbopMaLMeM OTIOEJIbHEIX OTpacJiel, [IO3TOMY HOCAT BEIOMCTBEHHBM XapaKTep,
XOTS BXOIAT B OOy I'MIPOMETEOCETH, HAaNpUMEep, IMIPOMETEOCTAaHLMUM U
IIOCTH MMEITCS B CUCTEMEe TaKMxX BeIOMCTB MJIM aKLMOHEPHHX ODIecTB, Kak
MMHUCTEPCTBO TOIJIMBA M DHEPTETUKM, IIYyTeM COOOMeHMsd, CeJIbCKOTO
X034¥CTBa M IOp.

Bce cTaHUMM M IOCTEL ImompasgeJidnTCAad Ha MeTeOpOJIOTUMYECKUME U’
TI'MOPOJIOTNYECKHUE.

MeTeoponormqecxme CTaHLIVMV ¥ IIOCTH ABJIAKTCHA IIO—-CBOEMY XapaKTepy
MaTEPMKOBEIMM M Ha HUMX BeOYyTCHA B KadeCTBE€ OCHOBHEIX METEOPOJIOTMYECKUE
Ha@ﬂDHeHMH, a B KadvecCcTBE€ BTOPOCTEIIEHHBIX — YWAaCTUMYHO I'MOPOJIOTMYECKHME.

PMHpOHOPquCKMe CTAaHUMM ¥V TIOCTEI PaACIIOJIOXEHBEI Ha BOIHEIX AKBATOPUMAX
M Ha HUMX BeOyTCAd B KadeCTBE€ OCHOBHBIX I'MIPOJIOTVUECKME HabOJooeHsa, a B
KadeCTBe BTOPOCTEIIEHHBX — YWaCTUMYHO MEeTEOpPOJIOITMYECKMUE.

[IpuHyuUns6I NocmpoeHus 2udpoMemeoposiozu4deckol cemu. OCHOBHbIe

MemeopoJsiocu4vdeckue sjiemMeHmel

T'unpomeTpuyeckas CeTb OOJIKHa OBITH [IOCTPOEHa palMoHaJbHO. 3ITO
O3HaYaeT, UYTO KOJIMUECTBO I[IOCTOB M CTAaHUUM UM MX MECTO PaCIOJIOXEHUSI
OOJDKHO OBITH TaKoe, YTOOB MOXHO OBJIO BHUMCIMTL OJig JIIOOOTO IMIYyHKTa IaHHOMU
TEPPUTOPUM 3BHAUEHME KaXIOT'0 MEeTEOPOJIOTMYECKOI'O 3JIEMEHTa C HeOOXOOMMOM
TOUHOCTRIO.

TOUHOCTB OorpenesyieHrda KaXgoro MeTeOpPOJIOTMUECKOI'O JJIEMEHTAa B OaHHOM
IIYHKTE 3aBUCHUT OT PaCCTOAHMA MEeXOy OIMXanmMMM CTAaHUMSIMU U OT
VMSMEHUNVMBOCTM IIaHHOI'O 3JIEMEeHTa II0O TeppuToprr ¥ BO BPEMEHN.

B TOpHBEIX paMoHaxX M3MEHUMBOCTL OOIIOJIHMTEJIBHO SBaBMUCUT OT BEICOTH
MECTHOCTHM, XapakTepa pejibeda, pPacloJIOXeHMS CKIJIOHOB, 4TO TpebyeT OoJee
[IJIOTHOM CEeTM PAacCIIOJIOXKEeHUs CTAHLMNI UM NOCTOB.

OCHOBHBEIMMU METEOPOJIOTMUECKMMM 3JIEMEHTAMM HA3EBBAETCA KOMIIJIEKC
KAYEeCTBEHHEIX VM KOJIMYECTBEHHEIX XaPaKTEPMCTUMK, C IIOMOIBI KOTOPBIX MOXHO
OoXapakKTeprusoBaTb COCTOAHNME aTMOC@epH n rpoucxonmdmme B Hen IIPOLIEeCCHI.

OCHOBHBIMM METEOPOJIOTMUECKMMM 3SJIEMEHTaMM SBJIAITCH Clenyolye
nokasaTenM: COJIHeYHas palMalus, TeMmIepaTypa BO3OyxXa U IIOYBH,
aTMochepHOe OaBJIeHMe, CKOPOCTb M HalpaBJIeHMEe BeTpa, MCIapeHMue U
BJI&XHOCTb BO3Oyxa, OOJIaUHOCTL, BUIMMOCTL, I[IOT'ONHEIE SABJIEHUS MM
KJIMMaTUUYeCKMe IpollecCh (ocalky, aTMOoCOepHEE sBJICHUS — MeTesM, TyMaHH,
TPOBEL M T. I.)

Bce IIEepEedYNMCIJICHHBIE METEODJIEMEHTEHEI IO CTEIIEHM M3MEHUMBOCTUM B
IIPOCTPaHCTBE MOXHO pa3neliMTb Ha IOBE€ I'PYIIIEBL.

K neprpol rpylne OTHOCATCSH METEODJIEMEHTH, IJIs ONPeleJIEHUS KOTOPBIX
C IOCTaTOYHOM CTEIIEeHBI TOYHOCTM, PACCTOSHME MEeXIYy CTaHUMAMU OOIIYCTMMO

(7]
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B npenenax 60-70 xM. 3TO - COJIHEUHAd palualusa, TeMlIepaTypa Bozdyxa U
[IOYBE, BETEpP, MCIAPEHMVEe ¥ BJIAXHOCTL BO3OyXa, OOJIAYHOCTE.

Ko BTOpOM I'pyHnle OTHOCHATCS METEOBRJIEMEHTE, KOTOpPHE IJIS MX IOC—
TAaTOUYHO IOOCTOBEPHOI'O OlIpeneJieHus TpeOylT BHIOEPXMBATbH PACCTOSHME MEeXOY
cTaHuusaMu He 0Oojiee 25-30 kM, a B TOPHEX paMoHax - 10-15 xMm. 310 -
METEODJIEMEHTEl, CBS3aHHBIE C MNOTONHEIMM ABJIEHMAMM M BUIMMOCTBIO (OCanku,
aTMOCQEpPHEIE ABJIEHMSA: TYMaHE, I'PO3E, CHEXHEM [IOKPOB M HpP.) .

B TeueHMe CYTOK IJig ONPEeIeJyIeHMS CYTOUHOTO XOHa M3MEHEeHUS
METEOBJIEMEHTOB YCTAHOBJIEHH OIpPeNeJIeHHHE CPOKM HAOJIOIeHUM M M3MEPEeHUM -
8 pasz misa CcTaHUMM M 2 pasa nJisg [NOCTOB.

OnTyMasibHEIM PAaCCTOSHMEM MexIy CTaHUMAMU C ydeTOM OCOOeHHOCTeM
TUOPOMETEOPOJIOTUUECKON CETM M €€ SKOHOMMYUECKOM 50PeKTMBHOCTHM SABJISETCSA
oy OOXMTHIX paroHoB B cpemHeM 60-70 kM (omHa cTaHUMsa Ha 3,5—5 TEHIC. KB.
KM) . B HeoOxuTHx pamoHax - 100-150 xwM.

Ins onpenesieHUs ONTUMAJIbHEIX PACCTOSHUM MeXOy KOHKPETHBEMU
CTaHUMAMM U NOCTaMU HaOJIOAEHUM HeOoOXOOMMO YUMTHBATHL KOHKPETHHE YCJIOBUS
MecTHOCTM (JlaHmmadT, penbed u Ip.)

Ecnu ruopoMeTpuueckas CeThb IIOCTPpOeHa B COOTBETCTBUU C
PACCMOTPEHHEMY NPUHLMUIIAMM, TO CpelHeKBaIpaTUUYeCKMe OTKJIOHeHUS (MIu
omMBKM) HE MIPEBLHICAT BEJIMUMH, IIPUBEIEeHHHX B Tabm. 1.1.

Tabauua 1.1

MeTeod/ieMeHT CpeanekBagpaTHYecKasi MOTPELIHOCTH
3a cpok Ha0monenuii | CpeaHsisi 3a CyTKH
1. TemnepaTtypa Bo3ayxa °C +(0,5-0,7) +0,5
2. ATMocdepHoe 1aBJeHue, rila +0,3 +0,2
3. OTHOCHTE/ILHAS BJIAKHOCTh 4-7 2-4
BO31YyXa, %

B HacrTodgmee BpeMAa IIJid OOJNIBIIMHCTBA OOXUTHEIX paﬁOHOB PrasMelneHre
IIYHKTOB C IIPVM3EMHBEMM MeTeOHaONMOeHUIMM OJIM3KO K OIITVMMaJIbHOMY .

B HeOOXMTEIX paMoHax CeTb MeTeOHAaOJoOeHMUM eme cirabo pas3BuUTa.
[IoaTOMy IJiSd TPYOHOOOCTYIIHHIX PaMOHOB WMPOKO MCIIOJIBE3YETCHS CUcTeMa
CIIYTHMKOBBIX HaOJIOOEHMI MJIM KOCMMUYEeCKad CUucTeMa HabJIoIeHWN.



[lon penakuuer BapemHMkoBa M.A. 5-14-08

Nekuyyna 2 — OcHOBbI rngporpadum pek

PeyHasa cucmema u 2udpoepaduyeckas cemeo
XapaKTepHBIM [IPM3HAKOM BCSAKOM PEeKM SBJISEeTCHA HaludMe pycila, PedYHOou
IOOJIVMHEI M TIOCTOAHHOI'O WMJIN nepmonmqecxoro TeueHMd BOIIBL B pycne.

Jiwbas peka MMeeT MCTOK - HauvaJlo CBOEIO CyWEeCTBOBAHMA HA
IOBEPXHOCTU 3eMiin. VCTOKM OHBAKT MOBEPXHOCTHHE U IIOI3EMHEBE .
[IOBEpXHOCTHHE MCTOKM PEK — 2TO 03epa, O00JIoTa M TanlMe JIeTHUKN.
[lon3eMHBIE UMCTOKM pPeK - POIHMKM — MEeCTa BEIXOIA Ha MNOBEPXHOCTH 3eMJIK
TPYHTOBEIX BOII.

MecTo BIaIeHMs PeKM B IPYTyl PEeKy, O3ep0o WM MOpe HasHBaeTCs
ycTeeM. He Bce peku mMenT ycTbe. Hampumep, B 3aCYLUIMBEIX pParoOHAX M3-3a
BoJIBIIMX [IOTEPHL Ha MCIAPEeHMEe pPekKy MOTYT IePEeCHXaThb MM MCUe3aTb C
[IOBEPXHOCTM BEMJIM B pPel’yJIbTaTe Iepexolda PyCcJjia PEeKM B IIOIO3EMHHE CJIOU.

Pekxy, BHNazjawlMe HEIOCPEICTBEHHO B MOpe MM OeCCTOUYHOE 03epo,
HaBHBAKTCsS IJIABHEIMM, PEKM, BlIamanlye B IJIABHYKHD PEeKy, Ha3BBAKTCH
IPUTOKaMM INePBOTO PpoXa, PeKM BlIalanlye B NPUTOKM NEepBOTO poaa,
HABEIBATCS NPOTOKAMM BTOPOTO pola M T. I.

COBOKYIIHOCTBE BCEeX pek, BlIaZaolyx B IJIaBHY PEKY, Ha3BBalnTCH
PEeYHOM CUCTEMOM WUIM PEYHOM CEThD.

COBOKYIIHOCTE BOIOTOKOB U BOIOEMOB B IIpelejlaxXx IaHHOW TEeppUTOPUN
HaseHBaeTcsa Iuaporpadmueckoy CeThbi IDaHHOM Teppuropum (pmuc. 7.1).

Mpurox Mpurox Peunas
nepaoro CHCTEME
Mpurox pona
TpETLErD
poaa Herok
Tassnan
pexa
f/
Baaoto
Yerbe
Minporpagiyeckas ceTh
PucysHoxk 7.1 - Tumporpaduueckas CeThb IaHHOM TEepPUTOPUN

Xapakmepucmuku pe4Hou cucmemsi
OCHOBHBIMM KAYECTBEHHBMM XAPAKTEPUCTUKAMM PEYUYHOM CUCTEMBl ABJISNTCA

HMXxecJiegymniuye IroKas3aTeJln.

InMHa peKM — BTO IOKazaTeJlb, XapaKTepU3y UMM OPOTSAXEHHOCTb IaHHOM
PEKM IIO INOBEPXHOCTM 3EMIM U M3MEPSEeMbM B M MIM KM. Hanpmmep, camasd
foJipllasgd IO NPOTHAXEHHOCTM peka B EBponernckom dacTtm Poccum p. Borara
mveer nnamHy 3530 kM. KpynHenume pexu Cubupu, Takue kak Exnmcer, 00b,
JleHa wmMelT OJaMHY CBeIle 4 -5 THIC. KM (p. 06 - 5410 M) .

[9]
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BaxHelel xXapaKTepUCTUKOM PEeUHOM CUCTEMBl ABJISETCS I'yCTOTa PEeYHOU
certu D. CpeznmHeV I'yCTOTOM PEYHOM CETM HA3BIBAETCH OTHOUEHME CYMMapHOMU
IOJIVMHEL BCeX pPek L IaHHOM TeppUTOopMM K ee Ijiomany F u BHUMCIISeTCs I10
dopmysie

D Ziza Li (7.1)
=2 ,
TIe n - KOJMUECTBO PEeK Ha OAaHHOM TeppUTOPUM.

3 ¢opmysiel (7.1) criemyeT, 4YTO I'yCTOTA PEYHOM CEeTU UBMEPHAESTCH B
KM/ KM .

[ig onpenesyieHMsS HEPABHOMEPHOCTM PacCHpelnejieHMS I'yCTOTHE PEeUHOV CeTH
Ha IAHHOM TEPPUTOPUM CTPOAT M3OJMHUM T'yCTOTEl PEUYHOM CEeTM — M3O0IEHCH,
npenBapmTesibHO paszbuB pacCMaTpMBAaeMykl IJiollanb TeppuTopum F Ha pan
mromanok fj; M paccuMTaB BHYTPM KaxXIOM M3 HUX TYCTOTY YacTU PEUHON CceTu
ds. PaBHEIe 3HaueHmMa dy OyOyT JeXaTb Ha COOTBETCTBYINMX M30OEHCax,
XapaKTepulypolnx paclpenesieHye TyCTOTH PEUYHOM CETM Ha INaHHOM TEepPpUTOPUN
F.

T'ycToTa pedHOM ceTm OyHmeT TeM Bblle, YeM OOoJiblle HOpMa I'OOOBBIX
OCamkoB M dueM OoJjlee BOIOHENPOHMIAEME I'PYHT B IaHHOM panoHe. Ha
TYyCTOTY PEUYHOM CeTM SBHAUUTEJIbHOE BJIMAHME OKAaBEBAaeT XapakKTep peJbeda
MECTHOCTNM M pPacTUTEJIbBHOI'O IIOKpPOBA. Penbe@ MEeCTHOCTNM MOXeT
CIIOCOOCTBOBATH Kak IIOBHIIICHMIO, TaK M CHUMXEHMI I'YCTOTEL pequrZ ceTnm.
PacTuUTesNbHEM [NOKPOB, IJIaBHEIM 00OpasoM, CHMXAeT TI'yCTOTYy PEedYHOM CeTH, Tak
Kak IIpM 2TOM yMEeHBUIAETCH CKOPOCTb IOBVXEHMA BOIBl IO NOBEPXHOCTM CyllM, a
KOpHEeBas CUCTEMa PaCTEHMM [OBHIAET B3PO3SUMHYK CTOMKOCTb IPYHTA.

V3BUIMCTOCTb PEK XapakKTepusyeTcsa KODQOMUMEHTOM M3BUIMCTOCTH,
KOTOPEM PaBeH OTHOUWEHMI QaKTMUECKOM IOJIMHBL ydacTKa pPekK L,z K IJMHEe
OpsMOM, COEIMHSKIIEN IOBE TOUKM HOAHHOTO ydacTKa peku lp (puc.7.2)

_LAB

K,=-2 (7.2)
lAB

A

h Yeroe

PucyHOK 7.2 — VIBBUIMCTOCTbL PEKU

Eciu yyacTok peku npamoisimHenHeni, To K, =1, B mpoTmBHOM cCciyuae
K,>1, a nna xpynHeXx pek He npeBomaeT 3HauveHua K, < 4. Hamnpumep, p.
Bojira mMMeeT M3BUIMCTOCTL, PaBHY©L 2,24; p. HOHenp - 2,21; p. Kama -
3,52. g TOPHBIX PeK KODOOMUMEHT MUIBUIMCTOCTM MOXET MNPUHMMATL 3HAUEHUS

K,>4.

[10]
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Pa3BeTBJIEHHOCTL PEK XapakTepusyercs kosbdbmumeHtoMm K,, KOTOPEHIM
oripenesideTcd KakK OTHOIEeHMEe CYMMBI IOJIMMH BCeX IIPOTOKOB Ha IOaHHOM YydacCTKe
PeKM k OJMHEe OCHOBHOTO PycCJla Ha paccMaTpMBaeMoOM ydacTke peku (puc.7.3)

_ll+l2+l3+"'+ln

Lag

(7.3)

p

B

In

1

- 2
OCHOBHOR PYCHD

A

PucyHOK 7.2 - PasBeTBJIEHHOCTH PEKU

PeyHou 6acceliH

YacTb SBeMHOM’ IIOBEPXHOCTHM, BKJIIOYWAA TOJIIY IIOYBOIPYHTOB, OTKYyIad pPEeKa
Il pedHad CHuCcTeMa II0JIydaeT IIMTaHVe, Ha3bBBaeTCA PEeYHBIM BacceMHOM WU
BOOOCOOPOM.

BaccelH kaxnoy peky OOBUHO NOOpasOesigseTCd Ha [NOBEPXHOCTHEM U
IION3EMHEI BONOCOOPE.

HOBerHOCTHHﬁ BOHOCGOp — 3TO WacCTb TOJIIIM IIOYBOI'PYHTOB, C KOTOpOﬁ
BOIoa IIOCTYyIlaeT B PEYHYI CEThb.

[IOBEPXHOCTHEI BOJOCOOP OTHEJISEeTCAa OT COCemHero Bomocbopa
BOIOpPa3mOesIbHOY JIMHMEM Ha3hHBaeMOM BOIOpa3neJioM, IpelcTaBJIgnlMM COoOOoM
JIMMHVIO, IIPOXOOAIYK II0 HamboJiee BEHICOKMM TOUKAaM SBEeMHOU IIOBEPXHOCTNM B
npenejsiax IOaHHOTO Bomocbopa.

Bomopaszmesitl aHAJOTMUYHO BomocBopam OBBAKT MNOBEPXHOCTHHE U
nomseMuele (puc. 7.3).

(11]
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Ioepepxroct-
HbIi
BOSOpA3IEN
- -~ \
Pexa | / Peka 2
>/\ ¢ i — \ N
T T = INe A2
TR~
\Boxonponnuaeuuﬁ
/ . .
OINOHETIPOHUUAEMBIR IPYHT
[lopepxHOCTHBIF
Bonocbop
;__H/// Fr.6
f——
Fin.6.
N\ Bopmopasgens
Had JIMHAs
PucyHok 7.3 - Tunel BOOOPAa3OeJIOB

OCHOBHOM XapaKTEPUCTUKOM PeuHOoTro OaccelHa ABJISeTCs IIJoualb
Bomocbopa F.

[Iyomans BOomocObopa 3aBUCUT OT MNPOTHAXEHHOCTM PEKM, OT Hajlududa
IPUTOKOB M KOHQUIypalUMM PedHOTOo OacceyHa.

I'pabux mM3MeHEeHMS BOHOOCOOPHOM IJICWAIM 10 IJIMHE PEeKM IOKakaH Ha
puc.7.4).

|

F}‘u’

F (L)

MpuTox

L, kai
Hcrox Yoree
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Pucynoxk 7.4 - T'paduk M3MeHEeHMs BOINOCOOPHOM IJIoWAanyM MO OJIMHE PeKU

Korpurypaumsa pedHOro OaccerHa MOXeT ObBITb CHUMMEeTPMYHA MM
HeCHMMETPMYHA OTHOCUTEJIBHO OCHOBHOTO pycCJjla peku. I[Ipu HeCUMMETPUUHOM
KOHQUI'ypaluM pPedHOTo OacceMHa Irpaduk M3MEHeHUHd BOIOCOOPHOM NJolann
CTPOAT OTIEJIbHO IJIA IPaBOI0 U JieBoTo Oepera (pmuc.7.5).

Herox

Fn.6. (L)
Fn.G. (L)

Mpansii Geper Jlesrait Geper

Fn.6.
xu? of
PucyHok 7.5 - TI'paduk m3MeHeHMS BOINOCOOPHOM ILJIOWAIM IO IJIMHE PEeKU IJId

HECYIMMETPUUHONM KOHOUITypaumum pedyHoro OaccelHa OTHOCUTEJIBHO OCHOBHOTO
pycila peku

[1podosibHbIlU hpodusib peku
[IpomonbHEN NPOodQMIlE PekM XapaKTepu3yeTCs NPOodMIIaMM PEeYHOT'O IOHa U
BO,Z[HOﬁ[ HOBerHOCTM.

JoCcTaToOuHO OOWMPHBIM aHajiM3 Pek NO03BOJMII BHIEJIUTL YeTHPEe OCHOBHBIX
THUIIa NPONOJIBHOTO Npoduis pedHOIo IHa: Ipoduiibk paBHOBeCUSd,
IPSMOJIMHEMHE, COPOCOBEIM M CTyNeHUaTel npobwmim (puc.7.6).
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Mpodgmne

Crynenua-
paBHOBECHS Y

Thiii

ITpamonu-

7, M HelHbIit C6poco-

basuc SPOTM

3oHa 3oHa 3ona
3PO3HH TPaH3IHTa AKKYMYJIALHH
Lap
0 A B L, km
Hcerox Yerne
PucyHOK 7.6 — Tunbl MNPOIOJILHEX MNPOOMIIEN PEUHOT'O IHa

[Mpodniib PaBHOBECUSA OTIMUAETCS 3HAUUTEJIbLHOM KPYTU3HOM B BEPXOBbLAX
PEK M MEHBIIMMM yKJIOHaMM B HM30BLAX. B HauvaJIbHOM CcTaauM OGOpMUMPOBAaHMS
JI000T0 NPOOOJIBHOTO NPO®MIIA PEeKM NPOUCXOOUT NPOlleCcC pa3MelBa BCJIEICTBUE
OTHOCUTEJIbHO OOJIBIIOTO BOS3BHIIEHMUA [IOTOKA BOIBl B pekKe Hal TakK Has3bBBaeMbM
0as3MCcoM 3p0o3UMM. Baszuc 3p0o3uM — TOPM30OHTAaJIbHAA IIJIOCKOCTH, [IPOXOIAlAS
Jepes HAMHMBIYID TOUKY PEYHOM CUCTEMBl, HMXEe KOTOPOM IIOTOK HE MOXET
yIIyOmUTE CBOE JIOXE.

C TedeHMeM BpPEeMEeHM NpoLecC QOPpMMPOBAHMA MNIPOMNOJIBHOTO NPOQMIIa
OoCTUIraeT COCTOAHMSA, NPM KOTOPOM HacTylNaeT PaBHOBECHE MEXIy B3po3Mel,
TPAH3UTOM U aKKyMyJdumey. [IpomOJIbHBEYM NPOdMIIL, COOTBETCTBYKUMM TaKOMy
COCTOSAHMI, Has3bBaeTCA NPpOoQMIIEeM PaBHOBECHUA. OTOT NPOQMIIE XapaKTepeH OJd
OOJIbIIMX M CPEeOHMX PAaBHUHHBIX DPEeK.

HpFIMOJ'[MHeIZHbHZ HpO(i)MJ'Ib XapakKkTepmsyeTcd OTHOCUTEJIbBHO PaBHOMEPHBIMM
YKJIOHaAMM M TUIIMYEH IOJIA MaJlbIX PAaBHMHHEBEIX PEK.

COpPOCOBEM NPOoOUIIE XapaKTepu3yeTCsa MalJlbMM YKJIOHAaMM B BEPXOBBAX U
foJibIMMM YKJIOHaMM B HMBO0BLAX Pek. BcTpeuaeTcsa Oojiee penko, ITJIaBHBM
obpasoM B Kapemmm u Ha KOJIBCKOM [OJIyOCTPOBE.

CryneH4YaTeM HPpOdQMIIE MHOTINA HA3BBBAETCH KPUBOJIMHEMHBIM U
XapaKTepusyeTcsa 4YepeloBaHMeM YyYaCTKOB C MaJlbMM M OOJIbIMMMK [NaIeHMAMM,
UTO CBOMCTBEHHO IJiS TOPHBIX PEK.

Ecim Ha ODponoJibHOM Npodmile pexyM B3STh OBE TOYKM A U B,
PACIOJIOXEHHEIE Ha PAaCCTOAHUMM Ly OPYyT OT IOpyra M MMeKnUNMe OTMEeTKU Zi1 U Z,,
TO OTHOIEHME Pas3HOCTM OTMETOK K IJMHE ydacTKa PEKM Has3EBaETCH YKJIOHOM
oHa pexu (cMm. puc. 1.4)

=1 =2 (7.4)
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YKIJIOH MBMepseTcs MO B OTHOCMUTEJNBHEIX eOMHMIAaxX, JubOo B IIpOMUILIIE
M/xM. Hanpumep, p. BoJsira B patioHe T'. Hwxuui HoBTOpOm IO yCThbs p. Kame
umeeT yxjion 0.00005 mmam 0,05 Mm/xM; p. EHmMcer orT r. MyMHYCMHCKA OO T.
Kpacuogapcka mMmeer ykjou 0,00024 wmm 0,24 M/xM; p. AHTapa Ha l[lagyHCKOM
nopore — 0,0159 mmm 15,9 M/xM.

[Ipy pPacCMOTPEHUM ydaCTKa PpeKM OOJIbLION NPOTSAXEHHOCTU OOWUM
XapaxkTep NPONOJIBHOTO NPpOoduisa pekKM NPaKTUYeCKM He 3aBUCUT OT MEeCTHBIX
M3MEeHEeHMM Npoduisa IOHa PeKM M KoJebOaHMsa YypPOBHSA BOIBE, Tak KakK BJMAHMKE
5TUX QaKTOPOB 3HAUMTEJIBHO MeHblle, UYeM M3MEeHEeHMEe BECOTHEIX OTMETOK
caMoTro npoduing.

Eciy y4dacTOK pPekM MMeeT HeOOoJIbllyl MNPOTAXEeHHOCTL, TO C YyUYEeTOM
MECTHBEIX YKJIOHOB OKAa3bIBA€TCSH, UYTO NPOIOOJIBHBEIM HNPOQUIIL MMeeT BMI CJIOXHOM
KPUBOM, 3aBUCALIEY He TOJIBKO OT IIaIeHMsS BECOTHOM OTMETKM CaMoI'O
npodmisg, HO M OT KPUBMI3HE NPpOodMIIa OHA M M3MEHEHMS yPOBHSA BOIB B pekKe.

PaCCMOTpMM KaK M3MEHAEeTCHd YKIIOH BOIIHOM IIOBEPXHOCTHM IIPV Pa3JIMYHBIX
pacxXxomax M YypOBHAX BOIEBI.

[Ipy pacxome BOIL PABHBIM HYJIO, KOT'Ia peKa IIepechHXaeT, MIPOIOJibHEIM
npoduiib BOOHOWM IOBEPXHOCTM OyIeT B BUIE OTIEJILHEIX I[IJIECOBEIX YUYaCTKOB
(1, puc.7.7).

ITepexat

Pucynoxk 7.7 — IIpOIOOJIBHEIM HNPOQPUIIE BOILHOM IIOBEPXHOCTM IIPU PaSBJIMUHBIX
pacxomax M YyPOBHSAX BOIE

[Ipy yBeNMUEHUM Ppacxola BOIB MOSBJISAETCS YKJIOH BOIOHOM IIOBEPXHOCTH,
KOTOPEIM Ha IJlecax OyIeT MeHblle, YeM Ha IepekaTrax (2, puc.7.7).

[Ipy nmajpHeMNleM YBEeJIMUEHUM pacxXola BOIH YKJIOH BOIOHOM [IOBEPXHOCTU
Ha IJlecax pacTeT, a Ha IllepekaTax yMeHblmaetrcsa (3, puc.7.7) OO Tex Iop,
IIOKa He HacCTyllaeT PaBEHCTBO yKas3aHHEIX YKJIOHOB (4, puc.7.7). Hajee
IPOUCXOOUT OoOpaTHOE SABJIEHMEe: YKJIOH Ha IIJlecax CTaHOBUTCSA OoJiblle YyKJIOHA
Ha nepekarax (5, puc.7.7). 2T0 0OOBACHAETCHS TeM, UYTO Ha IJlecaxX peka B
jlaHe uMeeT U3TUOB, KOTOPhHIE COBIOAKT HOONOJIHUTEJIbHOE COIPOTUBJIEHUE.
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[IoTOK BOIOH, NOPEeOIOoJyIeBas BTO COMNPOTUBJIIEHME, YBEJIMUMBAET YKJIOH BOIHOM
IOBEPXHOCTH.

PacCMOTPEHHEM XapaKTep M3MeHEeHMS YKJIOHA BOIHOM [IOBEPXHOCTU
HabJonaeTcsa OO TexX IIOp, [IOka He HAacCTylNaeT PacxXoll IIOJIOBONbS MIIM
naeonka, IIpM KOTOPOM peka pasjiMBaeTCs M BEXOIOUT Ha IOMMy. B sToM
Ccllydyae Ha XapaKTep YKJIIOHOB BIMSAET IJIaBHHM 0OpasoM ouepTaHue Oeperos
PEYHOM HOOJIMHH. [IpY CYXEeHUM PEYHOM IOJIMHEL [IOBEPXHOCTHBIM YKJIOH BOJIE
BO3pacTaeT M, HaAoboOpoT, C pacClMPeHMEeM yMeHbHIaeTCs.

[Tonepey4Hsil hpouib peku
[lonmepeyHuM OPOOMIIEM PEKM Ha3EBaAeTCs IIONepeduHoe ceudeHue,
NpoXOonsllee uepes pPyCcJio PeKu.

PycJjio — ®TO 4YacTb IOOJIMHBE, IO KOTOPOM OCYWECTBJISETCS PEeYHOM CTOK
BOJIHL.

YacTh pycJia pekM, 3aloJiHeHHas BOIOM B IMEepMOI MEeXeHM, HashHBaeTCcsd
KOPEHHEIM PYCJIOM PEeKM.

YacTb IOOJMHE, 3alOJIHEHHas BOINOM B IIePpMOX [OJIOBOAbS MM NaBOIKA,
HaseEBaeTCsAa INOVMMEHHBIM PYCJIOM MM IIOMMOM.

[lonepeuHbM NPOQPUIIE SABJISETCS BaXHOM XAPaKTEPUCTUKOM PEKU U
onpenesigeT MNPOINYCKHYK CIOCOOHOCTBb pycCJja, pachopelelleHue CKOPOCTelN
TeUYeHMs BOIE, HaNpaBJIeHME TeUeHMs, HaJlMuMe I[IONEPEeYHOM UMPKYJISLUMM BOIH
M IIOIEPEeUHHIX YKJIOHOB I[OBEPXHOCTU BOIHL.

dopMa IMOINEepPeyHOTO CeUeHMs BaBUCUT OT BUIA [IOPOI, KOTOPEMM CJIOXEHO
JIOXEe PeKM, BKJWYas PYCJo.

XapakTepHble IIONEepedHHe NPOPMIIM PEKM IpencTaBJjieHsl Ha puc. 7.8. s
CKaJIbHEIX IIOPOI XapaKTEepHO kKaHbOHOOOpasHoe pycjo (puc.7.8 a).
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PucyHok 7.8 - XapaKTepHblEe IIOINEepeudHble NPOQUIM PEeKMU

718 MOJIyCKAaJIbHBEIX [NOPOA PYCJIO MMEEeT TakXe KaHbOHOOOpasHyn QopMy,
HO OoJiee noJsiorymo 6e3 SBHO BHPAXEHHEIX Teppac (puc.7.8 0).

IS HEeCKAaJIbHEIX I'PYHTOB PYCJIO MMEET TEePPacCOBMUIHEIN HPodmib C SBHO
BEID&)XEHHBIMM Teppacamm (puc.7.8 B).

MopcbomempuquKue Xapakmepucmuku honhepe4dHo20o nDOCﬁUﬂFI pyc/id peku
K MOpdoOMeTPpMUECKNMM XapaKTepUCTMKAaM I[IOINEePedYHOT'O NPOoduila pPeKu
OTHOCATCH cCJlenyimme nokasareau (cMm. puc.7.8 0):

2

— I[omanb XMBOIL'O CcedeHmda - Q, M,
- ummMpMHa pexu - B, wM;

— CMOUYEHHHM IIepuMMeTp - X , M;

— cpenHasa rayOuHa -hg,, M;

- I'MIpaBJIMYECKUM paminyc - R, M;

— WMEepoXOBaTOCTh pycCJjla — N, OTH.el.

[Jomanbion XMBOTO CEeUeHMS PeKM HAaSHBAeTCS I[JIoMAalb IIOMNePEeuyHOT'O
ceueHUs pycia, BaloJIHEHHOTO OBMXylercsa BomoM. OHa BaBUCUT OT TUIlA
[IONEepPeyHoTo npoduia pycila peku ¥ YyPOBHS BOIH.

llpuHa PexM 3aBUCUT OT THUIa IIONEePEeUYHOT'O NPpoduiis pexu U YyPOBHS
BOoIbl. OnpelesigeTcs IO CBODOIHOM MNOBEPXHOCTM MeXIy ypesaMu BOMIbL.

(17]
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Cpenusas 1iryOMHa IIOINEPEeYHOT'O CeuUeHMs PaBHAa OTHOWEHM I1JIoWanu
XVMBOT'O CEUEeHMs K WUPUHE PEKU

0
he, = —. (7.5)

Cp=B
TumpaBIMUYECKUN pamuyc OpenacTaBjisgeT CcoOO0M OTHOWEHME IJIoOWalM XMBOTO
ceueHUs K IJIMHE CMOUYEHHOTO IepuMeTpa

R=-—. (7.6)

g mWMPOKMX M HEeTJIyOOKMX PAaBHMHHEIX PEK MOXHO CUMTAaTbh, UYTO
CMOUEHHEIM IEPUMETP NPUOIM3UTEJIEHO PaBeH WMpMHEe peku. Torma MOXHO
IPUHSTH

R=h (7.7)

cp*

M, HaKOHel, IIoKazsaTeJlb mepoxXoBaTOCTNM pPYyCJila XapaKTepmusyeTCHd THUIIOM
M COCTOAHMEM IIOPOIO B PYCJIE PEKM.

JNlexkuma 3 — lNapameTpbl pe4yHOro croka

K oOCHOBHEM ITapaMeTpaM PpedHOI'O CTOKa OTHOCATCHA cliengyruue.

Pacxol BOIH Q — 3TO KOJIMUECTBO BOME, [IpOoTeKaplee uepes IaHHOe
[oNepeyHoe CeuyeHMe PeKM B eIMHMIY BPeMeHu, Jj/c, M /cC.

TeopeTUUeCKM Pacxol BOIE MOXHO OOOCHOBATH CJIENyKUMM O0pasoM.
PaccMOTpMM XMBOE CeUYeHMe PeKM M eT0 2JIEMeHTapHyo miomans do (puc.
8.1).

PucyHox 8.1 - XuBOe ceueHUe pPeKU

Torma BJIeMeHTapHEM pacxon dQ MOXHO ONpeleNMTh IO QopMyJie

dQ = dwv, (8.1)
rge v — CKOPpOCTb TeueHMA BOIBEL B 3JBJIEMEHTAPHOM XVMBOM CEYeHUU dow. Tak kak
dw = db dh, (8.2)

TO pacxon dQ MOXHO BHUMCIIUTHL IO QopMmyJie

dQ =vdbdh. (8.3)
[18]
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[IpoMHTETPUPYEM BHPaxeHue (8.3) M ODOJyUMM PacxXOol uYepes BCK IJoalb
XMBOT'O CEUEeHUS

H B
onfofvdbdh. (8.4)

BeMuMHy pacxolla MOXHO BHUMCIUTL 0 dopMmyJe (8.4), ecau M3BEeCTHAa
3aBUCUMOCTE VvV (b, h). [IOCKOJIBKY TEOpeTUYECKUM BUI 3TOM 3aBUCUMOCTU
HEeV3BECTEeH, TO PacxXol BOOH MOXeT OBTH ONpemeJieH TOJIbKO Ha OCHOBE
SKCHepMMeHTaT{beIX MSMepeHVHZ CKOpOCTI/I TedyeHMda BOJIHBL.

3Hasga pacxon BOOEL, MOXHO BBUYMCIIMTDB obbeM cTOKa W — BTO KOJUUECTBO
BOIEI, IIpOoTeKaKlee 4Yepe3 IOaHHOe IIoIlepedHOe CeUeHMe 3a OHpe,JIeJ'[eHHbHZ
IIPOMEXYTOK BPEMEHU T

T
szQ(t)dt, (8.5)
0]

MJIMM B KOHEUYHBIX PAa3HOCTAX

T
W = QiAti . (86)
2

MonmyJsib CcTOKa M oripengesidercd OTHOUWEeHMEM pacXoma BOIObI Wepe3 IOaHHOe
IIoIepedvHoe CcedeHMre K eOVHMIE I1JIoWann Bonocéopa PedYHOoro taccenHa

M=S 8.7)

Momoysb CTOKa M3MepseTcs B (i1/c) /xM?. OBBeM CTOKa BOIH, poue quimii
yepes OaHHOE IIOIIepPeUHOe CeUeHMEe PEeKM, OTHECEHHHI K eIMHMIE I[1JI0Maan
BomocBopa, HaszBBAeTCd CJI0OEM CTOKa Yy, MM,

y=—. (8.8)
F
OTHOUEHME CJIOS CTOKa K BHCOTE BHIIABIMX B DacceyHe PEexm oCaIKOB 3a
OOVHAKOBEIM IIPOMEXYTOK BPEMEHM HaBEBaeTCHa KODQOMLIMEHTOM CTOKa

_7Y
n==. (8.9)

CTOK MOOBEPXEH 3HAUUTEJIbHBIM KOJIeOaHMAM M3 I'ojJa B I'OO. YCTOMUMBOMU
XapaKTEPUCTUKOY TOHOBOTO CTOKa SABJSETCHA €I'0 CpenHee 3HadeHMe 3a
OOCTATOUHO IJIMTEJIbHEIM, MHOTOJIETHUNM [Nepuol BPEMeHM HasEBaeMoe
CPEeOHEMHOT'OJIETHMM CTOKOM MJIM HOPMOM CTOKa B BMIE pacxoma uiIm obweMa

i=1 Qi =1 Qi
- 1= l TA7 1= L
Qo =217ty W, =224 (8.10)
n n
roDe n — KOJIMYeCcTBO JIeT, TI. — HPOIOOJIXMTEJIBHOCTE I'OIa.

OTHOWEHME pacxoma MM oObeMa CTOKa K €I'O HOPME HAasBBBaeTCH
MOIYJIbHEIM KOB3QdMLIMEHTOM

[19]
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_a W (8.11)

Ki=—= .
Q0 W

Nekunsa 4 — GakTopbl POPMUPOBAHUA PEYHOTO CTOKA

OcHOBHOV (GakTop, ONpemesydnlMM CTOK M €TI0 paclpelelieHMe 10
rnepyomaM roma, — KJauMMaT (OocalkM M MCIapeHMue, TeMlepaTypa, Bia-
XHOCTBb M IaBJIEHME BO3Iyxa, BETEDP) .

Kpome xammMmaTa, Ha OPOLECCH QOPMMPOBAHMA CTOKA OKAa3BIBAKT
BIIMAHME BeJMuMHa U Qopma OaccenHa, ero pejnbed, NOUBEHHEM U pac-—
TUTEJIbHBEIM [IOKPOB, I'€0JIOTMUeCKOe CTPOeHMe, O3epPHOCTh, 3aboJjioueH-
HOCTb U 3aJIeCEHHOCTL, HaJMuMe JIEOHUKOB M BEUYHOM MEP3JIOTH U IOPYy-—
e omsmko-reorpadpmueckmue GaKTOPEHL.

BO MHOTHMX CJydasxX CylleCTBEHHOE BOSIOEMCTBME HA €CTEeCTBEHHBIM
PEXVM CTOKa OKAaBHEBAET XO3AMCTBEHHAS IeSITeJIbLHOCTHL uYeJIoBekKa
(rMIopoTexHUYeCKOe CTPOUTENBCTBO, Menuopalus, BHPyOKa JIECOB,
HacCaxIeHMe JIeCHBEIX I10JIOC, arpOTeXHMKa ¥ Ip.) .

Knumamuyeckue gpakmopel U 200080U CMOK

CooTHoOUmEeHMUE MeXy KJIIMMaTH4deCKIVMU @aKTOpaMM  CTOKOM n1JIA
TOOOBOTO LMKJIA M MHOTOJIETHETO I[EepMOola BHPaXaeTCs ypPaBHEHMUSIMU
BOOHOTO OajlaHCa pedyHOoTro HaccelHa.

YpaBHeHMEe BOIOHOTO OajlaHCa pedyHoTro OacceMHa 3a MHOTOJIETHUM
nepmon mMeeT BUI Yo =Xy —E.

VI3 ypaBHeHUdA cJjlegyeT, YTO €CJIM HeT OCaIKOB, HeT U CTokKa. Eciu
ecThb OcCalkKM, HO INPOUCXOIUT CUJIbLHOE MCIlapeHMe, CTOK OyIeT Hes3Ha-
UMTEJIbHEIM. [Ipy OOJIBUIOM KOJMYECTBE OCAIKOB M MaJiOM MCIapeHMM CTOK
OynmeT HaMOOJILUIMM.

PaccMOTpMM THUIIOBEE COOTHOIWEHMA MeXOy I'OOOBEIMM OCaIKaMM,
CTOKOM UM UCHapeHreM. MaKCUMaJIbHO BO3MOXHOE MCIapeHMue (ucra-
pseMocTb) Epg— 2TO Hambosbllad BeJMUMHA, KOTOPOM MCIapPEeHMe
OOCTUIaeT NPV HalWuuM BJarv M OJIATONPMATHBEX QU3MUECKMX YCJIOBUM.
Hanuume BJarmM CTOUT B IPAMOM CBA3U C KOJMYUECTBOM BHIIANARIMX
OCaIOKOB IIPM NPOUMX PAaBHEIX YCJOBUAX. EcCjam ocamkos Majo, TO U
ucnapeHme oOyneT HeOombumM. C MX yBeJIMUEHMEM MUCIAPEHME yBe-
JIMUMBaeTCA CcHauvajia OHCTPO, a MNOTOM MOCTEeNeHHO 3aMenndaeTrcsa. Korma
ocankob OymeT OoJjiee UeM OOCTATOWHO OJIA MaKCHMMaJIbHOT'O MCHIapeHud,
nocjlenHee yxe He OyneT yBeJIMUMBATBLCH M CTAHET IIOCTOSHHEIM.

Pycckum yueHbM 3. M. OJbIeKOIl BHPA3UJ 3aBUCUMMOCTL MCIIAPEeHUSA
OT OcalkoB ypaBHeHMeM (9.1), U3 KOTOPOIOC CJIenNyeT, YTO eIVH-—
CTBEHHBEIM [apPaMeTPOM KPMBOM MCHapeHus ABIsgeTCsaS Egy. [loaToMy opu
Pas3HHIX 3HAUEHUSX Epg., MOJIydyaeTcs CEeMEeMCTBO KPUBHX MCIAPEeHUSd,
BEIXOOAWMX M3 HauvaJla KOOPAOMHAT I10II HEKOTOPBIM yIJIOM, OJM3KUM K
45°, Tax Kak B Haudajle BHNAIJEHMA OCAIKOB BCE MX KOJMUECTBO,
BEpPOSATHO, IHOOJDKHO MOoIJIomaThbcsa mucnapeHmeM (puc.9.1). Korzma
baxkTHMUeCckOe MCIapeHMe OOCTUTaeT MaKCMMaJIbHO BO3MOXHOI'O BHAUYEHUS
Emaxs, YTOJ HaKJIOHa KPMBOM MCIAPEHMs K OCKu abCuMCC paBeH HYJIO
(McriapeHMe ocCcTaeTCs [IOCTOSHHBIM, XOTS OCAaIKM yBeJMUMBAKTCS) .
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0.1

Ey = Emaxth—

PucyHok 9.1 - Kpuirle mcnapenmus no OJbIOEKOIYy M KpuBas CTOKA

[lepexona K U3YYEHMIO COOTHOUIEHMS CTOKAa M OCalkKOB, MOXHO OT-—
METUTH OOPaTHYK KapTuHY. CTOK BO3pacTaeT IO Mepe yBeJIMUeHUS
OCaIkKOB, HO MEIJIEHHO IIPpM MaJjiOM 3HAadYeHMM OCaIKOoB. 3aTeM, korza
baxKkTHMUeCKOe MCIapeHMue NpubimxaeTcsa K BO3MOXHOMY, OblCTpee. Illpu
OOJIBIIMX BHAUEHUAX OCANKOB KpMBad CTOKa mumaeT mnox yrjom 45° x ocwu
abcumucc, TO eCThb BCe BHIIajawlMe OCalkM CTeKalT, TaK Kak
MCIIapeHre IOCTUIJIO YyXe CBOeTro MakcuMmyMa. TakuMm obpa3oMm, Teope-
TMUEeCKasd KpMBasa CTOKa (B OTJIMUME OT TEOpPeTUUYeCKOM KPMUBOM MCIla-—
peHus) BHadajle MMeeT yToJI HakJioHa, omms3kui 0°, a B npemesie, Opu
GOoJIbIIMX BHAYeHMAX ocamkos, —45°.

B pesynbTaTe aHalMza QaKTUUECKMX IOaHHEIX YCTAHOBJIEHO, UTO CO-—
OTHOIEHME TONOBEIX OCaIKOB, cToka (1) u ucnapeHus (2) MOXeT OBTH
B OCHOBHOM Tpex THIOB. K nepBOMy TUIY OTHOCUTCS PEe3KO BHpPAaXeHHAas
3aBUCHMOCTL CTOKa OT OCaIOKOB, TO €CThb C yBeJMUEeHMEM OCaAIKOB CTOK
MHTEHCMBHO yBeJIMuMBaeTCcsa. lJcoapeHue NHpU STOM M3MEHSIeTCS Majlo
(puc.9.2,a) . Takoe COOTHOUEHMe HaAOJOIAeTCS B YCJOBMUAX BJIAXHOTO,

KOTOMHOTO KyymMaTa .
4uE - hE .yE
650 650 550
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PucyHok 9.2 - TunoBBEIE COOTHOUWEHUS Mexny ocCcaIkamM, CTOKOM M MCIIapeHVEM

Ko BTOpOMy THINY OTHOCMUTCS PEe3KO BEpPaxXeHHas 3aBUCUMOCTB MC-—
napeHmsa OT OCaIKOB (TO eCThb MHTEHCHUMBHOE M3MEeHEeHMe MKCIapeHMs) OIpu
MaJioM 3aBUCHMMOCTM CTOKa OT Ocankok (puc.9.2, 6). Takoe gBJiIeHUEe
HabopnaeTca npu OJaTrONPUATHBIX YCJIOBMAX IOJIA UCIIAPEHUA.

K TperbeMy THUNY OTHOCKUTCS IOCTATOUYHO BEHPAaXeHHas 3aBUCUMOCTDb
OT OCaIkKOoB Kkak MCIlapeHus, Tak M CTOKa; CTOK M MCIapeHUe
BO3pacTamnT IPMMEPHO C OIOMHAKOBOMY MHTEHCUMBHOCTBI, O00pasz3ysa IBe
IIOUTHK [apajiJesibHBle Hnpsamele (puc.9.2,B) .

B IeViCTBUTEJIBHOCTM MOXET OBTH MHOT'O IOPYITMUX MIPOMEXYTOUHBIX
COoOTHOWeHuM, 0OoJjiee OIUIKUX TO K ONHOMY, TO K OPYIOMy M3
YKa3aHHEIX XapaKTEPHEX CJydaeB. JTO OOBACHAETCHA TEM, UTO CBSA3b
MexOy T'OIOOBBIM CTOKOM M OcCalkaMyu NpubOIMXeHHasd, TaK KaK B3aBUCUT He
TOJIBKO OT BHIIABUIMX OCaIOKOB, HO M OT MX XapakTepa. Ecam ocalku
BHIIAJIM 3UMOM, OoOJbllad YaCTb MX MOXET IIOINacThb B peky. Eciam ocamkwu
BRIIAJIM JIETOM, I[POLEHT IOTePb UX OyIeT 3HauuTeJIbHO OoJbiae. Kpowme
TOT'O, Ha CTOK TeKyleI'o I'oma OKasHBalT BJIMAHME OCAIKM IIPenuOyleIro
roga (MIM HECKOJIbKUX JIET) .

BaussHMe Ha T'OJOBOM CTOK TeMnepaTyps BOBAYyXa M IPYIMX KJIM-—
MaTndeckux daxkTopor. Ha xapakTep CBA3M I'OOOBEIX 3BHAYEHMUN CTOKA U
OCaIoKOB OKa3elBalnT BJIMAHME YCJIOBMA IIpOCadYMBaHMA M CTEKAHNMA
OCaIKOB IIO INOBEPXHOCTM BOJOCOOpa, MNOO3eMHOEe HAaKOIJIEHME U
pacxomoBaHMe BJIaT'M, a TakKxXe IpyIMe KIMMaTHUUeckre QaKTOPH (KpoMme
ocangkoB) .

BreimaeHMe TOTI'O MJIM MHOT'O KOJIMUECTBa OCaIKOB CBS3aHO C TeMlle-
pPaTypoy, BJAXHOCTBIO BO3IyXa, BEeTPOM, MUCHapeHMeM. llpuueM B pasHBX
palrioHax IIpU OIMHAKOBOM KOJIMUECTBE OCAaIOKOB MCIlapeHMe C IOBYX
facceVHOBR MOXeT OHTH pPasJIMUHEIM, CJIEOOBaTEJIbHO, M CTOK OyIeT
PasJIMYHEM .

Baxue QaxkToOp, BIAMSKLMI Ha OPOLIECCH CTOKa, — IOebuumurT
BJIQXHOCTM, OIpemesidlMlM NOTEepM OCAaIKOB Ha HKcHapeHue. Hedmumt
BJIQXHOCTM 3aBUCUT OT abOCOJIIOTHOM BJIAXHOCTM M TeMIepaTyphl BO3IyXa.
OTpuUuaTeJsIbHEE TeMIIepaTypsl OOYyCJIOBJIMBAKT BHIIAOEHME OCaIKOB B
TBepIOM BUIe. [loJIoXMTeJIbHAsd TeMIepaTypa 3MMOM BHIBHEBAET TasHUE
CHEeTra M I[IOABJIEHME I[IOBEPXHOCTHOI'O CTOKAa, B pes3yJjbTaTe UYero
YMEHBUIAeTCSa CTOK BECEHHEeI'O IIOJIOBOINbA. BEICOKME TeMIepaTypPH
BO3IOyxXa BECHOM M B JIETHE-OCEHHUM Iepuoll YBEeJIUUUBAIT NOTEPU
OCaIKOB Ha wuclrapeHue. TaxkuMm o00pa30M, XOIL TeMIepaTyp BOo3oyxXa
HENOCPEOCTBEHHO BJMSAET Ha BEJIMUMHY M NPOLIECCHE CTOKa, OCOOEHHO Ha
CTOK pek, OepymMx CBOE HAUYaJIO C JIEOHMKOB MJIM I'OP C MOIHBIM
CHEXHBIM IIOKPOBOM.

K umcily BTOPOCTEIEHHBX KJIVMMATUUECKUX GaKTOPOB, BJIMUSKIMX Ha
CTOK, MOXHO OTHECTM BeTep, CKABHBaAKLIMINICS Ha Opollecce MCIapeHusd,
1 OapoMeTpuUecKoe OaBJIeHMe BO3IyXa. Peskoe yMeHLIIeHUMEe OaBJIEHUS
BO3OyXa YACTO BHSBHBAET yBeJIMUEHME [IPUTOKA I'PYHTOBHIX BOI B
BEIXOIAaX MX Ha IIOBEPXHOCTHL 3EeMJIN.
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Oco6eHHOCTM QOPMMPOBAHMSI CTOKAa TOPHEIX pek. C ypBejuueHueM ab-—
COJIIOTHOM BHEICOTH MECTHOCTM B T'OPHEIX PaMoHaxX KOJIMUECTBO OCaIOKOB
BO3pacTaeT. B TEeCHOM CBS3UM C BECOTOM MEeCTHOCTM HAaXOIOUTCSa U
TeMIlepaTypa Boszdyxa. [IOHMXeHMe TeMIepaType BO3IOyxXa C BHCOTOMU
BEIBEIBAET YyBeJIMUEHME TBEPOHX OCAaIKOB (CHeTra) II0 OTHOWEHMUI K UX
obumeMy KOJIMUECTBY M YyMeHblleHMe »neduumTa BJIAXHOCTM. B pesyibTaTe
3TOTO CYHEeCTBEHHO yMeHbllaeTCsda MCIapeHMue. YBeJIMUeHMe OCaIKOB U
YMeHbIIeHMEe MCIapeHUs C BHICOTOM INPUBOIOAT K TOMYy, YTO CTOK B
TOPHHX pekKax CYUEeCTBEHHO I[OBHIIAETCS C yBeJIMUeHMEM BEICOTEL BO-—
noctopa. XapakKTepHbBEe 3aBUCUMMOCTM OcaIkoB (1), crTroka (2) u ucona-
peHus (3) OT CpelHeB3BEUEeHHOM BBICOTHE BOoIocOOpa [IOKa3aHE Ha pU-—
cyHke 9.3. Breme orMmMeTku 3500 M yBenmueHMe OCaIOKOB M CTOKa Ipe-
KpalaeTcs.
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Pucynox 9.3 - 3BaBucmMmocTe ocankos (1), croka (2) m ucnapenusa (3) orT

BEICOTEI BOmocbHopa

OcHOBHOV QaKTOp, OIpPemeNdallMM BOOOHOCHOCTL I'OPHEIX pPekK, —
TBepIble OCanKlM, akKKyMyJIMPOBAHHEE B TOpaxX 3a XOJIOOHEIM Iepuon
roma. TasgHuMe CcHeTa ¥ JibJa B TOPHHEX paloHaX MNPOUCXOOUT HEe ONHO-
BPEMEHHO Ha BCeM Ijomany Bomocbopa pekKM, a IIOCTEIeHHO, IepeMe-
masgchk OT DoJjiee HUMBKMX OTMETOK peJibedpa kK Oojiee BEICOKMM. [lonaTOoMy
IIOJIOBOObE Ha T'OPHEIX pPeKax PacCTAHYyTO BO BPEMEHM UM HEe MMEeeT Pe3KMUX
nuxoB. Ha pucyHke 9.4 npuBeneHb I'mnporpadbl TOpHOM peku (2) u nius
CpaBHeHMS — pPaBHUMHHOM (1) .
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PucyHok 9.4 - Tunporpads p. Baxma (2) u p. JoHa (1)

I TOPHEIX PEeK YacCTO IOJIYYAaKTCS XOPOoUME CBA3U MEXIY PacXoIoM
m TeMnepaTypoﬁ BO3OyXa: C POCTOM IIOJIOXMTEJIbHEIX TeMIIepaTyp pacXxol
BOIE BO3pacTaeT (pmc.9.5). Ha pekax, KOTOpHEe OepyT HadaJio B
HV3KNMX ApycCaX I'Op, 10O BJIMAHMEM MHTEHCHMBHBIX ,ILO)K,ILGTZ i
MHTEHCMBHOI'O CHEeIroOTaAdHMA, KakK IIpaBUIIO, @OpMMPYEOTCFI ceJin.
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Pucynoxk 9.5 - CBa3zb MeXxny IOeKaIOHBEIMM pacXoIaMM U TeMnepaTypoﬁ BO3OyXa
OJI9 OIOHOM U3 T'OPHBIX PEeK

%lo
o

OcHoBHbIe Npednockl/IKU K 8biI81IEHUKD MEeXaHU3Ma Npoyeccos Cmoka

CrexaHMe, MOBEPXHOCTHASI aKKyMYJNaALUMs, MHOuMILTpaumMsi. SIBJIeHUE
IIOBEPXHOCTHOT'O CTOkKa, no H. E. IJolrory, COCTOUT U3 CJEOYIIMX
ueTeHpex OGas.

[leprasa (HadvamnbHas) ¢asa NpPM BHIIAOEHUM HOOXIOA XapaKTepusyeTcs
OTCYTCTBUEM IIOBEPXHOCTHOTO CTOKa. Bce BHNaJawilMe ocalkM UOYT Ha
3aloJIHEHME YyTJIyOJIEHUM UM HEPOBHOCTEM IIOUBH (IIOBEPXHOCTHAaS
AKKYMyJIAaLMAa) M Ha OpocadMBaHME B [IOUBY (MHOMIBTpaLMS),; UYacThb
OCaIKOB 3allepXMBaeTCsa Ha BETBAX, JIMCThAX UM CTebNaxX pacTeHuM. OTa
daza Haz3bBIBaeTcsa 06ecCcTOUHOM MM (asoM IIOJHOTO 0acceMHOBOIO

3amepXaHuda. [IpomoJIXMTEeJIbHOCTL ee o0o3HaumMm udepe3 Tq (puc.9.6).
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PucyHok 9.6 - Cxema GopMMPOBAHUSA JIMBHEBOTO HaBolka o H. E. IJonrory

BTopas dasa mnpoIdojikaeTCsda OT Hauvajla [NOABJIEHMSA I[IE€PBHX CTPYeEK
IIOBEPXHOCTHOT'O CTOkKa OO MOMeHTa IIoOxXoIa CTPYyM K paccMaTpUBaeMoOMy
CTBOPY. 3JTO HAUYaJIO NOBEPXHOCTHOT'O CTOoka — (pasza nombeMa
IPOOOJIXUTEJILHOCTRIO T,. B 2TOT HepMrol BOHA [IOIJIoUlaeTCs I[IOUBOM.

Tperbsa dasza (IPOONOJIXUTEJSIBHOCTL Tz) [IpelcTaBJigeT CcoOO0M ABJIeHUE
IIOJIHOTO CTOKAa MNPM CTEKAHUM OOXIEBOM BOIBl CO BCEM IJIOmWAaIu
BaccerHa. IlorJiolmleHMe BOIBl [IOUBOM IIOCTEIEHHO YyMeHbllaeTcsa. OTa
basza 3akKaHUMBAaETCHA B MOMEHT [pPeKpalleHUS OOXIA.

UerBepTad Paszsa (cnal NPOOOJIKUTEJIBHOCTBI T4) INpencTaBlideT
ABJIEHME CTOKa I[OCJe MNpekpalleHMsa OOXIOA OO OKOHYUaHMSA CTOKA.

Tak MOXHO MNPenCTaBUTbL CcxXeMy GQOpMUPOBAHUSA CTOKA IPKM YyCJIOBUM
OILI/IHaKOBOﬁ 3a BpeMdA OOXOAd €I'0O MHTEHCUMBHOCTM M PABHOMEPHOI'O
pacnpenesieHMs IO JoWalX. B OeMCTBUTEJIBHOCTM HABJIEHME IOXIEBOTO
CTOKa SBHAUUTEJIbHO CJIOXHEeEe M3—-3a HEPaBHOMEPHOCTM BHIIAIEHMUSA IOXIEN
¥ oxXBaTa MMM IJomanr OacCeMHOB. BOJIBWIYI POJIB B IIPOLleCCe CTOKa
UTPaKnT IIOUBH (UMX CTPYKTypa, BOIOINPOHMUIIAEMOCTL), OIpenediuyue
BEJIMYVIHY IIpOCadYMBaHMA. BenuuumHa IIpoCadymMBaHMA 3aBUCUT OT
npefuecTByOIEeN YBJIAXHEHHOCTHM I[IOUBH.

[Io mccrnenosanuam H. E. JoJarosa, NOBEPXHOCTHEIM CTOK B )XHBIX
paroHax YKpauHB 00pasyeTCd TOJIbKO IPUM MHTEHCUBHOCTHM HOXIA OoJiee
0,5 MMm/MuH U npu obmeMm CJioe BHIIABIMX OCAIKOB Oojyiee 15 mwM.
HabmomeHmaMy B IPyIUX OU3MKO-TeorpadMueCcKMX paMoHax IOJIYUEeHE
IPUMEPHO Takue Xxe 3HadeHusa (15—20 MM) DoTepb OCaIKOB Ha
CMauMBaHME IIOYBHE M PACTUTEJIBHOCTM, Ha 3aloJiHeHMe yIuyyoOjeHuMm. K
IepBOHAYAJIBHEIM [IOTEPSAM OTHOCUTCSH MCIAPEHME BHIIABIMX OCANOKOB.
OmHaAKO BeJMYUMHA BTUX [IOTEPb HEe3HauUTeJIbHa [I0O CPAaBHEHMI C
IpocauMBaHMEM BOIEL B TI'PYHT. JleToM BCce daz3bl CTOKA MOTYT
HaBJIOOaTECSa TOJIBKO IIPY OJIUTEJIBHEIX M MHTEHCUBHEIX IOXISX.

[Ipouecc QOPMUMPOBAHMA NOBEPXHOCTHOTO CTOKA NPM TadgHUM CHeTa
aHaJIOT'M4YeH pacCCMOTPEHHOMY . B IIepBEIE MOMEHTEI TAaAHMA CHeI'a BCA
BOIoIa 3amepXmpaeTCd B CaMOM CHeTre MM B HEPOBHOCTAX U yrny@neHqu
faccevHa, TO e€CTb Takxe HabJomaeTcs NepBoHaudajibHasa OeccTouHasd
daza. Ha 3BamnojHeHMEe HEePOBHOCTEW U YIJIYyOJIEHUM MOXET PacCXOIOBaTbCH
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3HAUUTEJILHEM CJIOM TaJioM BOIH. 3aTeM, kKak M IpM OOoXIe, HaCTyIalT
daspl Hauvajla NOBEPXHOCTHOI'O CTOKa, IIOJIHOT'O CTOKa M chamna.

Hanuuuve npoMep3Wero cjiod I'PyHTa MM JIEOSHOM KOPKM B 3HAUM-
TeJIbHOM CTeleHM yMeHbllaeT [pocadMBaHMe. B oTiMuMe OT HOOXIEeN
HauOoJbllMe IIOTEPM Ha IpocCadMBaHMe HAOJIOOATCS B KOHIIE CHETO-
TasgHMUA, a He B Hauale.

HepaBHOMEpHOE 3ajieTaHue cHeTa OBYCJOBIMBAET M3MeHeHUE BO
BpEeMeHM IJIomanr cHeTroTasHmusa. CHauvajla CHeT TaeT Ha OTKPHITHX
MeCcTax MM Ha OXKHBEIX CKJIOHAX BOSBHIIEHHOCTENM, 3aTeM B IUIyDOKMX
IOHMXEeHVIX pejibeba ¥, HaAKOHEll, B 3apocCiiax KYyCTapHUKOB U Jeca.

KozdduumeHT cTOKa OT CHeroTasgHMa OORUHO OoJiblle KO3QPULMEeHTAa
cToka oT moxzde¥. OIHaAKO B IOKHBIX paMoHaxX MHOI'JAa BEeChb CHeT
cTamMBaeT, He @Oakas CToka. IJTO MOXeT OHTb NIPM 3aTSXKHOM CHeIOoTasd-
HUM, OPpM MaJbIX 3alacax CHeTra UM He3HAuUTEeJIbHOM IIPOMep3aHMM I[IOUBH.

TakuMm oOpa30M, IIPM BHIAOEHUM OOXIEM MJIM TadgHMM CHera B QOp-
MMPOBAHUM [NOBEPXHOCTHOT'O CTOKAa NPMHMMAET ydaCTME TOJIbBKO HEKO-—
TOpas 4YacThb aTMOCQOEpPHBIX OCAOKOB. OTM OCalkM (OOXIEBBEE MM CHE-
TOBRHE) HaB3HBaKTCA 2QOEeKTUMBHEMM MM CTOKoOOpa3zybumMM. CyMMapHas
BEJIMYMHA I[IOTEePb aTMOCOEpPHBIX BOIO IIPU MUX CTEKAHMM IIO NIOBEPXHOCTU
BaccelrHa MOXeT OBITH BEpPaxeHa KO30OMUMEHTOM CTOKa N MM B BUIE
CJIOA TIOTEePb A, MM:

h
n=;;an=x—h (9.2)
Ioe X — BBICOTa CJIOS BHIIABIIMX OCaIKOB, MM, h — BHICOTa cnog CTOKa,

MM .

BupaxeHue (9.2) MOXHO 3alMcaTb TakK:

n _ 9 _

h
x x

=1-n9 (9.3)
HoBberaume. ATMOChOepHHE BONE MO TIOBEPXHOCTM OacCeMrHa CTeKalnT B
BYIE MeJIbYaVllMX M3BUIIMCTEIX PYYEMKOB. [0 3TMM pyderKaM BOIa TedeT
10 CKJIOHY B I[OHMXEHHBIE YacTU pelbeda — JIOWMHBEI, JIOXOMHE, JIOTM, a
3aTeM B 0OoJiee KpPYIIHHE NIPUTOKM — PYyUbM U MaJile peku. Illpoiecc
noberaHusa UI'paeT CYHMEeCTBEHHY POJib B GOPMMPOBAHUM ITOBEPXHOCTHOTO
CTOKa. 3IecCh NPOUCXOIMUT CJIOXEHME Yy BAMHKAWIEI'O CTBOPAa YaCTHBIX
PacxXomooB BOIE C PasJIMUHEIX dYacTeM acceyHa. PasamMuarnT CKJIOHOBOE

(monepeuHoe) gpoberaHMe — IO CKJIOHAM [IEPBUUHOM I'MAPOTPad®muuecKoMm
CeTu M PyCJIOBOe (NpOonOOoJIbHOE) — IO 2TOM I'MIporpadMueckKol CeTHu.
CxJIOHE B OaccerHe — IJIOLaIM IIEPBMUHOTO QOPMUPOBAHMSA CTOKaA;

30eCb HeT ONpeleJIeHHEX YCTaHOBMBUMXCS IIyTeM CTOKa. I[IpM pasJIMuHBIX
YCJIOBMAX IIOHNAa4YM BOIEI Ha BOHOCOOP aTMOC@epHEIE BOIEl CTEKaKnT K
omxkayueMy NOCTOSHHOMY 3JIEMEHTY I'MAporpadMuecKoy CeTM IO pPasHBIM
IyTAM, KOTOPBE MOI'YyT MEHATH CBOE€ IIOJIOXKEHUE.

InrHa NnyTeM CKJIOHOBOTO noberaHmusa HeOoJsbllas, dYalle He I[IPEeBHIAeT
COTeH MeTpOoB. [IMHa PyCJOBOTO HOOEeTaHMda BHpPaAXaeTCd COTHAMU U
TEICAYAMM KUIJIOMETPOB.
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Menpuarmasa rumporpadudeckas ceTb cocTaeyigeT 85—95% Bcewn
njomanu BbacceMHa; TOJNbkO 5—15% nyomanm OaccelHa NPMMBIKaeT
HENOCPeICTBEHHO K 0oJjlee KPYINHOM I'MaporpadmuyeckKoyM ceTM — IJIaBHOMU
peKe C ee NpUTOKaMM. I[IODTOMYy CKOPOCTB IOOOeraHus B IIe€pPBBIE MOMEHTEHL
IIOCJIe Hadajla CTEeKaHUA ONpenesigeTcsa IJIaBHBEIM 00pasoM CKOPOCTEIO
IepeMelleHsa BOIBl B MeJjibuayuely Iuaporpadmudeckoy ceTum (B JIOWMHAX,
JOXOMHAX M JioTax) . 3JTa CeThb BHIIOJHAET POJIb cobupaTesisa CKJIOHOBOIO
cToka. M3 MeJbuaMuey ceTu CTOK [ollalaeT B DOoJjlee KPYIHYI CETb,
3HAUUTEJIbHO YyBeJIMUMBAaA PAaCcxXOOEl B HeU.

[locye npekpalleHMs OOXOA MJIM TasHMS CHera CTeKaHMe IO IOo-—
BEePXHOCTHK OaccelHa — CKJIOHOBOe noberaHMe — 3aKaHuUMBaeTCd B OT-—
HOCUTEJIBHO KOPOTKMUIM CPOK. 3aTeM I[OCTENEeHHO (TOXe B KOPOTKUM
CPOK) 3akaHumpBaeTCcsa noberaHMe 10 MeJlbualiell Imiporpadrueckomn
ceTM — JIOmMHaM, JIOXOMHaM M Joram. TakuM obpaszoMm, MeJbuyaniasd
rugporpadmuueckas CeThb ABJgeTcd pabouely 4JacThio BCceM Imaporpadm-—
UeCKOM CeTHM TOJIbKO B INepMOon CODOMpPaHMsa CKJIOHOBOI'O CTOKA.

Cxema poberaHumsa BOOB Ha PeUYHBIX DaccerHax mus3obpaxaeTcd C IHO-
MOWBIO JIMHMY ONHOBPEMEHHOTO »NOOeTraHMs, HasEBAEMEIX M30XPOHaAMU
(pc. 57, a). VN30XpoHH OeJdaT BeCb DacCeMH Ha pan IJowalok. Bpe-
Ms, 3a KOTOpOe dYacTulla BOIE, BHIIABIAg B HEKOTOPOM dYacTu BacceM-—
Ha, noberaeT IO pacCMaTpMBaeMOI'O 3aMbBKAKIEI'O CTBOPa, HA3BBAETCH
BpeMeHeM noberaHusa. Jlobad dvacTulla BOIOB, HaAXOOAWAACHd Ha IJowanu,
OTPAaHUUYEHHOM I[IEPBOM M3O0XPOHOM, MMEeeT OAMHaAKOBOE BpeMsa InobeTraHud.
YJacTMua BOHB, HAXOOAWAACH B JIOOOM TOUKEe IJIOWany, OI'PAaHMYEHHOM
BTOPOM M3OXPOHOM, MMEEeT yxXe Ipyloe bBpeMsa noderaHus M T. I.

PucyHoxk 9.7 - Cxema MB0OXPOH CTOKa

[TIoJloXeHMEe M3OXPOH He MOXeT OBTh [IOCTOSHHEIM: II0 Mepe M3MEeHEHUH
CKOpOCTEeN nobOeraHud M30XPOHEl HOJDKHEI MEHATH CBOE IIOJIOXeHMe. s
Ha4YaJIbHOT'O Iepuola CTeKaHUd M30XPOHB CJIenNoBajio OB CTPOUTH I10
CKOPOCTHAM noberaHusa OJiS MeJlbYUalllell BPeMeHHOM I'MaporpadmueckKon
ceTu, cobupapleil OCHOBHYK YacCTb CTOKa IJIA 3TOIO Iepuona Co
CKJIOHOB, Hajlee IO CKOpoCTAM noberaHusa Ha OoJjiee KPYIHEIX 3BEHbAX
rugporpadpmuueckom ceTtmu m T. 0. KpoMe TOro, B KaxOel MOMEHT Ha
PABJIMUHEIX 3BEHbLAX NPUTOYHOM CUCTEMEl HAOJIOOATCS pas3jMyYHble Qasbl
CTOKAa: NOoOBEM, MAaKCMMyM, CIal WM I[IOJIHOEe MpeKpalleHMe CTOKa.
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[TosToMy M3O0OXPOHEI MOXHO IIpeaCTaBMTb TOJIBKO KakK M30JIMHUN,
oTBedHawpllre KaKVMM-—TO OCpeIHEHHEM 3Ha4YeHMAM CKOpOCTeIZ noberaHm4d.

Nekuyya 5 — OcHOBbLI rTMAPOMETPUN

OnpedesieHue pe4Ho20 CMoKa No pesybmamam 2udpoMempuyeckux usmepeHut
OCHOBHBEIM MCTOUHMKOM CBEOEHUM O peXMMax PEeK ABJISANTCH pPesyJbTaTH

HEeIIoCpegCTBEHHBIX MSMepeHMﬁ, BEHIIIOJIHAEMBEIX B €CTECTBEHHEIX YCJIOBMAX Ha
T'MIOPOMETPUMUECKMX CTAHUMAX UM IIOCTAaX.

KoMIJIeKC THUIAPOMETPUUECKUX PaboT BKJIOUAET ONpenejyieHue u
MCcJIenoBaHMe CIeNyllMx XapaKTepUCTUK M IapaMeTpoB pexyMa pPedHOoT o
CTOKAa:

— WU3MEepeHMe YPOBHElM, CKOPOCTEeM TeueHMS UM pacxona BONH;

HaOJOOEHME 3a TEPMUUECKUM M JIEOOBEHM PEXMMOM PEKMU;
— HabJoIeHMe 3a PEeXVMMOM HAaHOCOB U PYCJIOBEIMM NPOLIeCCaMM;
MCCIleIOBaHMe TUIOPOXUMMUECKOTO M I'MOPOOMOJIOTMUECKOI'O PEeXMMOB PEeKM.

Hpouecc USYUEeHNMA XaPaKTepMCTUK U IIapaMeTpOB PedHOI'O CTOKa
pasnoeiiaeTCd Ha TPy OCHOBHBEIE CTaIMM:

— HEeNOCPEeIOCTBEHHHE M3MepeHUd NapaMeTPpOBR PedHOI'0O CTOKAa;
- oOBbenOMHEeHMEe U aHaJlIu3 pPes3yJibTaTOoB HaOJIIeHUN;
— TI[POTHO3MPOBAHME IIapPaMEeTPOB PEeYHOI'O CTOKa.

HeHOCpeHCTBeHHHe ImopoMeTpruueCcKume HaﬁﬂmﬂeHMH BKJIOYAKT TPV OCHOBHBEX
Buna paborT:

— U3MEpeHUe YPOBHEN BOMH;
- WU3MEepeHMEe CKOPOCTEM TeueHMSd BOMIH;
- U3MepeHMe PacCxXOIOB BOIH.

UN3mepeHue yposHel 8006l
V3MepeHMe YPOBHEM BOXIH IPOMBBOIMUTCHA Ha CIelMaJIbHO O000pyIOBaHHEBIX

BOIOMEPHHX IocTax [1].

HabmioneHrsa 3a YPOBHAMM BOIBL BEOyTCS OOBUHO IBa pas3a B CYTKHU
(yTpoOM M BeuepoM), IIPUM YCTOMUMBEHIX YPOBHSAX — OIOMH pa3 (yTpoMm), a B
Iepuon IIOJIOBOOMM HaAOJIIeHMS NpoBomATca o 4 - 8 pa3 B CYTKU.

Kpome mu3MepeHMS YyPOBHEM BOIH, Ha BOIOMEPHBIX IIOCTAaX 3MMOM MOXeET
UBMEPATHLCA TOJMHA JibIa. CpenHsas yacToTa MBMepeHuM OOHuUHO 1 pa3 B IIATH
OHEeM.

Konebauusa ypoOBHENM BOIBL 3aBMCHAT OT CJedyllrxX (aKTOPOB:

(28]
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— WM3MEeHEeHMS pacxoma BOOEI — OCHOBHOM (aKTOP YPOBEHHOT'O PEXMMA;
— 3apacTaHusg pycila pacTUTEeJIbHOCTLIO;

- nedopmauum pycia;

- JIEOOBEIX U BETPOBBIX FIBJ'[eHI/HZ,'

- IIprMJIiMBOB M OTJIMBOB B YCTbE PE€K, BllalallVX B MOPHA;

— HaJIM4Msa €CTECTBEHHHBX UM MCKYCCTBEHHHX IIOIINOPOB .

VIZMeHeH e pacxola BOIH B pPeKe OlNpelesiseT CEe30HHHM XapakTep KoJjebaHus
YPOBHEN, T.e. KkKojieBaHMe YPOBHENM MOBTOPSET BO BpeMeHM KojebaHusa
BOIHOCTU PEKM.

VIZsMeHeHVe BOIHOCTM HabJomaeTCsa He TOJIbKO B TeueHye I'0Ja, HO M B MHO-
ToJieTHEM pas3pese. OTcoma IOABJSITCS O0COBO BEHICOKME UM OYEHbL HUBKUE
YPOBHMU.

BapacTaHMe pycijlia M HaJuuMe JibOa NPUBOOAT K M3MEHEHMI COMNPOTUBIICHUS B
pycJie pexu.

B pesyJibTaTe YyBEJIMUEeHMA COIIPOTHUMBIIEHNVMA B PYyCJIie PeKM YPOBHM BOIBL
BO3pacTamnT.

Oebopmalia pycJia, BCJEICTBME Pa3MBIBA MM OTJIOXEHMS HAHOCOB,
COOTBETCTBEHHO IPU pPas3MblBE - yMeHbllaeT, a IPY HaJWUuuM HAaHOCOB -
MOBHIIAET YPOBHM BOIH B pPekKe.

BeTpoBEIE CI'OHHO—HAT'OHHBIE SABJIEHMS TaKXe MOTYT CYUWEeCTBEHHO IIOBJIMATH Ha
YVPOBEHHEM pexuMm pekyu. KoIma HanpaBJIeHME BeTpa CoBlamaeT C HalpaBJIeHUEM
TeueHMUs pekyu, obpalyeTcs MaKCUMAJIbHEI CITOH. I[IpM OPOTUBOIIOJIOXHEIX
HalpaBJIeHMAX — MaKCMMaJIbHBIM HAT'OH BOJIHEI. B 00OMX CJlydasax I[NOABJIAIRTCH
foJypume KoJieOaHMS YPOBHEM BOXHL.

[IoMIMBEL M OTJAMBEL B YyCTbAX TaKMX PeK kak CeBepHas [IBuHa, Illeuopa
IPMBONAT K M3MEHEHMIO yPOBHEM BOIH IO 1 M.

CosmaHMe MCKYCCTBEHHHX IIJIOTMH C LEJbD 00pasoBaHMA BONOXPaHMIIMIL U
oBbpas3oBaHMe 3aTOPOB JibIa OPMBOOAT K IIOAIOPaM, T. €. YBEJIUYESHUI
€CTEeCTBEHHEX YyPOBHEM BOIE B PEKe.

V3mepeHue ckopocmet meyeHus 800bl

OCHOBHBEIM CIIOCOOOM M3MEPEeHMS CKOPOCTEM TeUeHMUA BONE ABJIASTCH
BEPTYUWEUHE MEeTOH, T. €. C MCIOJb30BaHMEM NPUOOPOB, HAa3EBAE&MBIX
BEepPTylIKaMy, IJid KOTOPHIX M3BECTHAa 3aBUCUMOCTBL YaCTOTH BPAlleHMSA JIoIacTeM
BEPTYULIKM OT CKOPOCTM TEeUeHMs NOTOKa BOIE B IOaHHOM TOUYKE M3MEPEeHMA.

[lonepeyHoe CceueHMre [IOTOKa BOIE (XKMBOE CeueHMe) B KOHKPETHOM
CTBOpPEe pPekMu pasbMBaeTCHd BEePTUKAJIAMM B 3aBUCUMMOCTHM OT TpebyeMomn
TOUHOCTM Ha PSSO y4YacTKOB IJjowanbio & (puc. 10.1). lVsMepeHUS CKOpOCTeN
IPOM3BOOSATCH B HECKOJIBKMX TOUKAX KaxXOoM 1-¥ BepTUKaJU.
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Beprukans

" Touku 3aMepA CKOpPOCTER

BEepTYWKEMH

PucyHok 10.1 - XmBoe ceueHUE pPeEKU

OBLIUHO CKOPOCTHM V M3MEpSTCS B HATHM TOUukax MO TJIyOuHe h;: y
noBepxuoctu, 0,2 h;; 0,6 h;; 0,8 h;; y OHa pexu.

UMCcJIo M MecTa BepTHKaJleM BebOupanTcsa OOBYHO B Iperxejax oT 5 nmo 20
ITYK B 3aBUMCUMMOCTM OT MVMPMHEL PEKM B XAaPaKTEPHBEIX TOUKaX IIOIIEePEedHOI'o
npoduisg pycjia PeKM, KOTOPHMM SBJIAOTCS, KakK NIPaBMUJIo, MecTa M3JoMa
npodmisg.

Ha ocHOBaHMM pPel’yJIbTATOB M3MEPEHUM CTPOUTCS SIpa CKOPOCTEM Ha
KaxIOoM BepTHKaJM. IMopa CKOPOCTEeM IJig OTKPHTOTO UM BaKPEITOTO JIibIOM
pycJia nokazaHa Ha puc.l10.2.

Orkpbroe pycno Jakperroe pycno

\v max

Si Yi
. v = __max
Wi hi ol V¥
6
4T, !
' ;
J - i
HHo pexu
PucyHok 10.2 - 3mnopa CKOpoCTeM

I[Inowanb SIIIOPEL CKOpOCTeIZ Si BHIUMCIISETCS aHaJIUTUUECKM I10 (_boplvlyne
S
Si = le(hl)dhl (101)
0

B0 HENMOCPEeICTBEHHEM IUlaHuMmeTpupoBanmeMm rpadmuxa Vi(h;).

=l
I
| &

(10.2)

&
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CpemHsasg CKOPOCTHL IO WMPMHE PpyCcjla B INAaHHOM CTBOpE OoINpenesigeTcsa Kak
cpenmHeapudMeTHUeCcKasa BeJMUMHaA IO QopMmyJie

n V'
5 i=1"i
p===t (10.3)
n
Iroge n — 4YuMCJIO BepTMKaJTeﬁ, B TOYKaxX KOTOPEIX IMNPOM3BOIOVMTCA M3MEPEHNME

CKOPOCTEM TedeHMS BOIEHL.

VHOTHma nJjsa NpubIMXEeHHOT'O OIpelleljleHMs CpenHelM CKOPOCTM Ha 1-M Bep-
TUKAJM CKOPOCTH M3MEPSIT TOJIBKO B OIHOM Touke Ha riyouue 0,6-h. Torma
IPMHMMaEeTCA cllegyplee NPUOIMKEeHHOEe COOTHOLIEHUE :

V, = Voen, (10.4)

OnpedesieHue pacxodos 800sbl
CylWeCcTRyT CJelylllMe OCHOBHBEIE CIOCOOBl ONpeleJIeHUS PacxXOOOB BOXIH:

— crnoco® HEeNnoCpeICTBEHHOTO M3MEepeHMS;

- MEeTOI C MCIOJIL30BAaHMEM BOIOCJIMBOB;

-  XUMMUYECKUM CI0C00;

— omnpenejieHMe pacxoma o GopMmysaM PAaBHOMEPHOTO IBMXEHUS [OTOKAa
BOIEL;

— pacueT pacxoma BONH 10 HOAHHBEIM BEPTYIEUHHBX M3MEPEeHUM.

MeTon HENOCPEeICTBEHHOT'O M3MEPEHMUS PAaCXONOB BOHbB, HAa3bBAEMBIM
OOBEMHEIM CIIOCOOOM, 3aKJInUaeTCda B OlIpeNelIeHUM [IPOMexXyTKa BPEeMEeHM, B
TeUeHMEe KOTOPOI'O MEPHHIM COCYyH M3BECTHOI'O OOBeMa SallOJIHUTCH BOINOM.
Pacxonm OynmeT paBeH OOBEMy MEPHOI'O COCyHa, HeJIEHHOT'O Ha BHEUMCIICHHEI
IIPOMEXYTOK BPEMEHU.

MeTon C MCIOJB30BaHMEM BOIOCJMBOB COCTOMT B TOM, YTO IIOTOK
IIeperopaxmpaeTCHd IIOIIepekK TOHKOM CTEHKOM C IIPAMOYI'OJIBHBIM,
TpallelenaJIbHEIM WMJIML TPeYIT'OJIBHBIM BEIPE30M.

Pacxonm onpemejyisgseTcs o QopMyJie MNPONYyCKHOM CHOCOOHOCTM HE3ATOIJIEHHOTO
BOIIOCJIMBA C TOHKOM CTeHKOM 0e3 OOKOBOI'O CXAaTud

Q =mb /ZgHz/3 . (10.5)

Benmumuel xkonddmuMeHTa pacxoma m M WMPMHBEL b IOJI9d ODaHHOTO BOHNOCIMBA
IIOCTOSAHHEl, IIO3TOMY

mb\[2g =A . (10.6)

Torma BeNMUMHA pacxoma mponopumoHanbHa H?/? Ha Bomocnuee

Q = AH?*? | (10.7)

PaccMOTpeHHBE CHOCOOB ONpPEenesIeHMS PacxXola MUCIOJb3YKTCH, IJIaBHBIM
obpa30oM, B JIaOOPaTOPHBEIX YCJOBMAX M HeOOJbIMX BOOOTOKAaX.

XVYMMYECKHUM CIOCOO COCTOMT B TOM, UTO Ha HEKOTOPOM PAaCCTOSHWMM BHIIE
PAaCUeTHOTO CTBOPAa B PEYHOM MNOTOK BBOIUTCS IMOCTOSHHBEINM PACXOI XOPOIO
PacTBOPMMOTO B BOIE BelleCTBa TakKuM oOpas3oM, UYTOOH B PAaCUETHOM CTBOPE
IO BCEMy IIOIEepedYHOMYy CEUEeHMI0 IPOM3OLJIO IIOJIHOE IIepeMellMBaHMe
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XYMMUUECKOT'O BellecTBa C BOIOM M eT0 KOHLIEHTpaumM4a IO BCeMY XMBOMY
CEeUYEeHNI PEKN OBlJIA 10 BO3MOXHOCTM OIMHAKOBOM.

Pacxol BHUMUCJISETCS [0 M3MEPEHHOM KOHIEeHTpaluy MOHOB BelecTBa,
BBOOMMOTO B IIOTOK B Ipofe BOIH B PAaCUYEeTHOM CTBOPE,

XyMmyyeckmuit crioco® NpMMeHseTCs Ha TOPHEIX pekax, B TpybonpoBomax u
BOIOCIYyCKax.

PacueTr pacxoma o ¢opmysaM paBHOMEPHOTO IBWXEHMsS OCHOBAH Ha
oTNpeneyieHn CpelHelr CKOPOCTM I[IOTOKAa BOIBE IO M3BECTHOM bopwmyse llesu

vV =CJR], (10.8)
roe R - TuIpaBJIMUECKUN paiuyc; J - yKJOH peku; C - kosbdbuumeHt llesu,

XapaKTepu3yonIMil MepoxXOBaTOCTbL PyCia.

Pacxon BOOEI B pacCuYeTHOM CTBOPE C IIJIOWAaObl XMBOT'O CedueHusa O
onpemeisdgeTca 1o Gopmyrie

Q=av. (10.9)

Ii1a OOJIBLIMHCTBA PEeK OCOOEHHO PAaBHMHHOI'O XapaKTepa MOXHO CUMTaThb
REEI%p, TOI'Da Pacxon BOIbE NPUOJNIMKEHHO MOXeT OBITh pacCcCuMTaH IO QopmyJie

Q = 0C |he] (10.10)

OnpeneneHMe pacxoma BOINBE IO NAHHEIM BEPTYULIEUHEX M3MEPEHUM
pasgesiseTcda Ha TI'paduuecKul Croco® M aHaJIUTUUYECKMM MeTOoJ.

T'pabmuueckuit crnoco® onpemesyieHMs pacxola BOIB 3aKJIOUaeTCs B
cnenywomeM (puc.10.3).

¥i | m/c B m¥c | q.

' 148)

P o
- —

1
4 4 4
h; b 'h’
H
4
. »
poOMEpHAn CﬂBpocrHan
BEPTUKAND BepTuKans
Pucynoxk 10.3 - T'paduueckum crnoco® omnpenesyieHus pacxoma BOINBL

[lonnepeyHoe ceueHMe peku pas3byBaeTCs Ha pPsSl NPOMEPHHX BepTHUKAJEN,
Ha KOTOPHIX MBMepseTcs IJIyOMHa C HauMeHblleM MNOTPEemHOCTHI M B Hambojiee
XapaKTEepPHHEX TOUYKax M3JioMa pycia pekyu. CTpouTcsa npodmib XMBOTO CeUYeHMUSI
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c oboz3HaAUeHMEM CKOPOCTHEIX BepTMKAaJielM, Ha KOTOPHEX M3MEPeHME CKOPOCTeM
MOXeT OBITh [IPOMBBEIEHO C TpebyeMOoM TOUYHOCTHIO.

Ha xaxnoy CKOPOCTHOM BEPTMKAJM B HECKOJIBKMX €€ TOUKaX M3MEPSAnTCH
CKOPOCTM C IOMOUIbI0 BepTyllek. CTPOMTCSA 2M0pa CKOPOCTEM Ha KaxIon
BEepTUKAIM M OlpenesiseTcs ee IJolWalb Sy, KoTopas NIPONopLMOHAJIbHA
yIOeJIbLHOMY pPacxony J;, Ha 1-7 CKOPOCTHOMV BEPTUKAJMU.

CpenHsasa CKOPOCTB Ha 1-M CKOPOCTHOM BepTHUKAJM OIpelejyigeTcs 0 dopMyJie

7= (10.11)
h;
rne h; - rny®wHa Ha 1-1M CKOPOCTHOMW BEPTUKAJM.

Iajlee Ha dUepTexe NPOoPUIIA XMBOI'O CEUEHMA Pycljla CTPOAT 3aBUCKHMMOCTDb
V; (B) no mmpuHe pexm B.

I8 xaxnoy Jj-1 NPOMEPHOM BepPTMKAaJM IO 3aBUCHMMOCTM V; (B) onpenensioT
CpelHMe CKOPOCTU. YMHOXAasa 3TM CKOPOCTM Ha paboume IJIyOUHEL NIPOMEPHBIX
BepTHKAaJEeM, [NOJy4dalnT YyIOEeJNbHEM pacxol Ha NPOMEPHBIX BEPTUKAJIAX M CTPOAT
3aBUCUMOCTL J (B) .

Torma MCKOMEBIM pacxol B pPacyYeTHOM CTBOpe OyIeT paBeH MJolallu
rpad¢mxa g (B) .
AHaAIMTUYECKHUM METOI OIpenesieHMs pacxola BOIB 3aKJIOYaeTCsa B

UCIOJIb30BAHUY OIHOM M3 GOpMYyJI, MOJIYYEeHHOM Ha OCHOBAHMM aHaJlM3a MOIeJIU

Onycxaﬂ BEIBOJ YKa3aHHEIX @opMyn, npmepeneM OIOHO M3 aHaJIMTUUECKMX
BHan@HMﬁ OJid OollpeneJieHrd pacxXolla BOIEBL

Vi +V, VitV =
Q=kViw; + — Wy + o+ — W+ kViwiyq, (10.12)
roe V; - cpenHsasg CckOpPOCTbL Ha 1-31 BepTHKaNM,; @; — JOWANbL XMBOTO CEUYEeHUS
Mexny 1-7 u (i-1)- Bepruxkanamm; k - xo3dPULMEHT OJIS CKOPOCTEM Ha

NPUOPEXHEIX BEepPTUKAJIAX .

llpr nosioroMm Gepere pexku ¢ h=0 "a ypese Bomer k=0,7, npu
obpuBucTOoM Gepere - k =0,8, npu rmanxoit (Hanpumep OETOHHOM) CTEHKE
xaunamna k=09.

HpM ornpenesyieHnr pacxoma OIOHVIM M3 IIEPEUMCIIEHHEIX METOIOB HeoOX0oOMMO
OLEeHUTb a6COHDTHy@ VI OTHOCUTEJIBHYI BEJIMUMHY IIOI'PEIHOCTHM.

Xemesusakor I'.B. u HauujeBuu B.B. OpemjioxuiaM cClenyoiuyn GbopMysy IJid
ompeneieHns a®COJIOTHONM MNOTPEMHOCTHM Pacxoma

AQ = wAh + OAV + Ab z S; | (10.13)

roe w - IJomalb MeXIy JMHMEN CPEeOHMX CKOPOCTEM IO WMPMHE XMBOTO
CeUeHMsa U IIOBEPXHOCTM BOIBl, MNPOIOPLMOHAJIBHAA YyIOEeJIbHOMY pPacxomy Ha
enuHuLy TUIyOuHel peku; Ah, AV, Ab - a®CoJnoTHEE NOTPEWHOCTY [IPYU MUBMEHEHUU
COOTBETCTBEHHO IUIyOMHEl, CPeOHEeM CKOPOCTM M WMPMUHEL [NOINEPEYHOI'O CeUYeHMA
peky; Q- MJOWAnb XUBOTO CEeUeHud pycia; 2S; — CyMMapHBI yHeJbHBEI PaCXOIl
BOIEl Ha €IOMHMIY UIMPMHB PEKM.
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OTHOCUTEJIbHAA IIOT'PEUIHOCTE pacXxXxonma ollpenejideTCAa I10 (bopMyne

AQ
6Q = -+ 100% . (10.14)

[Ipy 5TOM OCHOBHOM COCTAaBJAKUEN NOTPEMHOCTM ABJIAETCHA NOTPEUHOCTHb
IpM M3MEPEHUM CKOPOCTEM TedeHMA [NOTOKa BONBL.

BepTyleuHb KakK OCHOBHOM CHOCOO M3MEpPeHUsS CKOPOCTEM IaeT CJenyio—
mMe MHOTPEelHOCTM: 2-3 % B YCJOBMAX YCTAHOBMBIIETOCS IBMXEHUS IIPU
V> 0,1M/c u merasbHOM crnocobe u3MepeHuMr (BoJblioe KOJIUUECTBO TOUeK
V3MEPEHUSA C MHOTOKPATHEIM M3MEPEHMEeM B KaxnooM Touke); 3-5 % mnpu
OCHOBHOM cliocobe wum3MepeHUM ( He Oojiee 6 TOUEK MBMEPEeHMus ). B yCcJoBUAX
3aKpHTOTO pyciya: 7-10 % npu meranbHOM uaMepeHuu m 10-15 % npwm
OCHOBHOM.

3asucumocme Mex0y pacxo0dmMu U yposHIMU 8006l

[Io dopMyJie PABHOMEPHOTO IOBMXEHMS IIOTOKA PaCXOI OIpelesiseTCs
CJIeny MM yYPaBHEHUEM :

Q =0CJR], (10.15)

Wi

= 0CVR. (10.16)

Sle

VI3 aHanm3a npaBoy uvacTtu ypaBHeHus (10.16) cremyeT, UYTO BCe ee
cocraBnapume Q, C m R aBjao0TCA QYHKUMEM yPOBHS BOIBEL Z B IAaHHOM
[IOIIEPEUYHOM CEeUEeHMM pyCJla PekKM, HazeBaeMOe CTBOPOM. TakuMm o0o0pasoM,
MOXHO COCTaBMUTBL CJIeOYI Myl OYyHKIIMIO:

z=7(4). (10.17)

7

[Ipy M3BECTHOM M IIOCTOSAHHOM YKJIOHE PEeKM Ha HOAaHHOM ydacCTKe YyPOBEHb
NpencTaBisgeT coboM QYyHKLMIO pacxola BOIH

Z=2(0Q). (10.18)

Taxkyn 3aBUCHMMOCTBL Ha3HBBAT KpI/[BOTZ pacxonoB, OHa ABJIAeTCH
BaxHeM umem XapaKTepMCTMKOV[ I'MOPaBJIMUECKOI'O pPeXlVMa peK M LMPOKO
MCIIOJIB3YyETCHA B I'MIpabBJIMKEe, I'MIOPOTEXHUMKE UM I'MOPOSHEPITETHUKE.

KpMBbIe pPacxXxomoB MOT'YyT OBITH ONHOBHAYHBIMM M HEOIHO3HAUHEIMMU .

3aBUCHUMOCTE Z (Q), HOJydeHHasa N0 QopMyJie PaBHOMEPHOTO IBMXEHUS
IIOTOKAa ABJISeTCd OJHOSBHAUHOM. ClejgoBaTeJIbHO, OIHMM M3 OCHOBHEX YCJIOBUM
OOHOBHAUYHOCTU 3TOM QYyHKLUUM ABJIASTCH PABHOMEPHOE IBMXEHME BOIH.
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2(Q) Q@ V(2)

L]

3 ma—
Q.M jc; Ym/fc
Qn’
0 Q Q v
PucyHox 10.4 - IloCcTpOoeHME KPUBOM PacCxXOLOB

[IocTpOeHME OHNHO3HAUHOM KPUBOM PACXONOB OCYIECTBJISETCH HaHECEeHUEM
Ha TIpaduk Touek WU3MEPEHHBIX BEJIMUMH YPOBHEM Z UM pacxXomoB Q BOIE
(prc.10.4) . OTu TOUKM M3-3a IOTPEUHOCTU MBMEPEHUM UMelT paszbpoc.
KpuBrle Z (Q) npoBOOAT TakK, UYTOOB TOUKM M3MEPEHMUM paclojlalalliCh
PaBHOMEPHO OTHOCUTEJIBHO HMX, UYTO MOXHO CHeJlaThb, HalpUMep, 10 KPpUTEPMUO
CYMMBl KBaIPAaTOB OTKJIOHEHMM CpPenHMx BeimuumH Z M Q oT ux GaKTUUIeCKUxK
3HaUYEeHUN .

719 ONPpOBEepPKM NPABMUIIBHOCTM INOCTPOEHMA KPUBOM PACXOOLOB €& COBMelAnT
C KPMBOM IJIoWanM XMBOTO cedeHud Q(Z) M KPMUBOM CPEOHUX CKOPOCTEM
V(Z) (pnc.10.4) .

Torma npm JIIOOOM TIOCTOSAHHOM 3BHAUYEHUM Z OOJIKHO BEIIOJIHATBCH
crliegymluee pabBeHCTBO

Q=40V. (10.19)

HeoOmHO3HAUYHOCTE KPMBEIX PAaCxXONOB IIOMMMO BEJIMUMHEL CaMOI'O pacxona
onpenesigseTCcsa PAIOM IOPYIMX QakTopokB. K MX UMCIJy OTHOCHATCS:

- nepexonq OT PaBHOMEPHOTI'O IOBMXEHMA IIOTOKA K HEPAaBHOMEPHOMY WMIIM K
HeyYyCTaHOBMBIIEMYCA IBVXEHUIO,;

- nedopmaumsa OHaA pPyclla PeKu;

— [nepexon oOT CBOOOZHOTO, OE3HANOPHOI'O IOBMXEHMA K CTECHEHHOMY M Ha-
O@OpOT, B €CTEeCTBEHHEIX YCJIOBMAX, HaAIIPMMEpP, 10O BJIMAHMEM JIEIOOBEIX
ABJICHUN;

— 3apacTaHue pycJjla PeKu.

B psame ciyyaeB BOBMOXHO COBMECTHOE BJIMSAHME II€PEUMCIIE€HHBIX
bakTOpOB, dWTO elle OoJjlee YCJIOXKHAET KPMBYI Pacxomob. PaccMorpmum Oojee
IIONPOOHO BIMSAHME HEKOTOPHIX M3 HUX. [IpMMepoM Iepexona OT PaBHOMEPHOTO
IBMXEHMSA I[IOTOKa BOOH B PEUHOM PYyCJle K HEPaBHOMEPHOMY CIIYXMUT CO3IOaHMue
IIOANOpa IPU CTPOUTENLCTBE IMIPOTEXHUUECKMUX COoopyxXxeHuM (pmc.l1l0.5).
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MoanopHne coopykeHue C noanopom
6 _,BO
zg1 402 - €3 NoAnopa
—’ 1LXZ(0 .
=== Gm/c
Zus A= == 2 O~
HG 00,0,
T B
Zp=0
Pucynoxk 10.5 - T'mMOpoTexXHMUYECKOE COOPpyXeHMe C MNOIANOPOM

B 3TOM Cjlydae KpPUBEE PaCXOIOB CTPOATCA CJeIyKIMM O06pasoM
(puc.10.4) . MeTomaMM TMOPABJIMKM PACCUUTHBATCHA KPUBEE MOINOPa B
Bomoxpanmwme Zgg(L) mpy pasmmuHOi TiyOuHe ero cpaboTku or ZEK* no ZpEm.

[0 3TVM KPUBLIM NPM Pa3JIMUHLIX PACXOJax NPUTOUHOCTM PeKM
onmpedesNiIAnTCA YPOBHM B MCCJEIyeMOM TIMIPOMEeTPUUYECKOM CTBOPE M CTPOATCA
KPMBEE PACXOIOB Z (Q) IpM IIOCTOSHHEIX OTMETKAX YyPOBHENM BONEl Zpgi B
BOIOXPaHUIIMIIE .

IpyTMM XapaKTEepPHEIM IPUMMEPOM HEOIHOS3HAWHBEIX KPMUBBEIX PacxXOoIOB
ABJISAETCHA BJMSAHME JIENOBHIX HABJIEHUM B 3UMHMX YCJOBUAX. [IpM 5TOM OBWXEHME
IIOTOKa B PyCJle pPekM NpeAcTaBJisgeT CJIOXHEM IIpOoliecc.

[ToTok BOIOE B 3aBUCUMOCTM OT HAJIUUMS UM OTCYTCTBUSA JIbIa MOXET
IIeprnoamMdecCK IIepexXodMThb U3 6€3HaHOpHOPO B HaHOpHHﬁ n HaO@OpOT
InepeMellaTeCd IIO0HNO JIBOOM M HaI HMM, TPaAHCIOPTMPOBATL Jielo M WyIry CO
CJIOXHBIM MX paclripeneJieHrMeEM B XMBOM PYyCJI€E PEKM M IP.

Bo BcexX YyKa3aHHBIX CJAyYadgx M3MEHSeTCd IIJIomanb XMBOT'O CeUueHUS
IOoTOKa BONE M CO3IOAeTCd IOOMOJIHUTEJIbHOE TUIPABJIIMUECKOEe CONPOTUBIIEHUE,
yMeHbllaniee pacxol BOIB B TUIPOMETPUUECKOM CTBOPE PV OIHOM M TOM Xe
oTMeTKe ypoBHA Z (cM. puc.10.5).

IOisa onpenejieHMs CTOKa B 3MMHUM Iepuon JIMOO MOJIb3YITCS HOAHHEMU,
IIOJIYYEHHBIMM B pPe3yJibTaTe MBMepeHMﬁ B Pa3JIMYHBIE II€PMOOBEl 3VIMBI, €CJIN
TakKMe MU3MEPEeHMS BO3MOXHO BBIIOJIHUTE, JIMOO PaCCUMTEBAT 3MMHMM pacxon Qs
IO JIETHEM KPMBOM Pacxomob Z (Q;) C KOppekUuMeM ee C IOoMOombl KosdbmumeHTa
K3 nmo dopmyne

Qs = K;Qy - (10.20)

JNlekumna 6 — TBEpAbIN CTOK

PeuHEIMM HAHOCAMM HABHBATCI TBEPILHE MUHEPAJIbHEE UaCTUIIH,
[IepEeHOCUMEIE NIOTOKOM M OOpas30BaHHEIE B pesyJibTaTe 3po3umM BomocHopa u
pycria pexu.

Hpouecc PasMeIBa ¥ CMBIBa IIOYB VM T'OPHBEIX IIOPOIO TaJlbIMM M IOOXIEBBIMU
BOIaMM, CTeKallMMM 10 CKJIOHY, Ha3bBBaeTCHd CKJIOHOBOM »po3uelr. Crekawnlas
IO MOBEPXHOCTM BomocHopa BOIa HapylmaeT CBI3HOCTH YACTMI [IOUB M TOPHBIX
IOpOI M CMBEIBAET UX B IOHWXeHUS pejbeba — JOXOMHBEI, JIOWMHE, CYXOIOJIH,
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TOe MpOoLeCC 2POo3uM yCUIIMBAeTCd. B pesysbTaTe OTPOMHOE KOJIMUECTBO
HAHOCOB I[IONalaeT B PEeKu.

CkJIOHOBafa 3po03musa QOPMMPYET OCHOBHOE KOJMYECTBO PEUYHHIX HAHOCOB.
JaCcTb PEeUHBEIX HAaHOCOB OOpasyeTcsa B pesyJibTaTe PyCJOBOM 3PO3UM— pas3MeBa
Oeperos M OHa pycaa.

VIHTEHCUBHOCTL BOHHOM B3PO3UM B3aBUCUT OT KOJIMUECTBa BOIE, 10—
cTynamiey Ha BoIocbop, OU3UKO-TeoTpadMuecKUX YCJIOBUM, B KOTOPBIX
IpoTEeKaeT peKa, U XO3AUCTBEHHOM IOeATeJIbHOCTM dYeJiOBeKa.

YBeJIMUeHre CTOKa M B OCODOEHHOCTM €I'0 MHTEHCUBHOCTM B OlpelleJIeHHBIE
CEB30HH NPUBOIOUT K YCUJIEHUIO B3pP0O3MM, B CBA3M C 3TUM HamboJibliee
KOJIMUECTBO HAHOCOB IolanaeT OOBUHO B PEKM B IIepuOJ BECEHHETIO
IIOJIOBOObLSA .

Pesnlbed MECTHOCTM CHOCOOCTBYEeT YCWMJIEHUIO MIIM OCJIabJIEHMID CKOPOCTU
TedeHMs IBMXYyLENCHa IO NOBEPXHOCTM OacceyHa BOIB, a CJelOoBaTeJIbHO,
YCUJIEHMIO UM OcCJabJjieHuo pasMelBa. Tak, IpM OOHOM M TOM X€& BHAUEeHUM
CTOKa BOIHas 5po3usa OoJjiee ApPKO BHPaXeHa B TOPHEX pPaloOHaxXx M 3HaUYMUTEJBHO
crnlabee Ha PABHMHHBIX .

B 3aBUCUMOCTM OT CBOMCTEB IIOYB UM MX COCTOSHMSA KOJIMUYECTBO CMBI—
BaeMOI'O MaTepHMalla 6yneT PasJIMYHEIM .

PacTUTENBHOCTE NPEIOXPaHdeT INOUBY OT pPaspylleHMSa. YHUUTOXEHUE
PaCTUTEJIBHOTO NOKpOBa (BHpyOKa, I[IOXaphel), HeNpaBWJIbHASA paclallka (BOOJb
CKJIOHOB) UM oObOpaboTka IOUBR 0Oe3 COONIOeHUS aTpPOTEeXHUUYECKMUX IPpaBWUI,
npenyCMaTpMBaKlMX COXPaHEeHMe CTPYKTYPHl [10UB, IIPUBOLAT K YCUIIEHMIO
3Pp03MM, BOB3HUKHOBEHMI OBPAXHOM CeTM, K YCUIIEHHOMY QOpPMUPOBaHUIO
HaHOCOB.

MeTeoposornuueckme GakKTOPH — OCanKy, TeMIepaTypa ¥ BJIAXHOCTHb
BO3IyXa, BEeTep — TakXe OKAaBHBAT BJIMSHME Ha MNPOLIECC BOINHOM 2pO3uK, Tak
Kak IIOI MX BJIMSAHUEM M3MEHSEeTCH He TOJIbKO KOJMUECTBO CTEeKawlel BONE, HO
Y DPO3MOHHAS YyCTOMUMBOCTBL I[1OUB.

Ha IIpoLecC pa3MbIBa HEIIOCpeICTBEHHO B pycjie CylleCTBEeHHOe BIJIMAHUE
OKa3BBAKT IIOIEPEeYHad UVMPKYJIALMA, BOIOOBOPOTH, JIEOOBEIE ABJICHMA.

PeuHrle HAHOCEL XapaKTepm3yrnTcHd: CpeHHeﬁ IIJIOTHOCTHRIO, @OPMOIZ 12
PasMepOoM YacCTHUull n I‘M,HpaBJ'IML_TeCKOTZ KPYIIHOCTBIO.

CpenHsasa MJIOTHOCTH BEpeH HAHOCOB B 3aBUCUMOCTU OT UX MMHEPAJbHOTO
cocraBa maMeHsercs ot 2,5 mo 2,8 T/cM’; B cpemHeM OHa paBHa 2,65 T/cMm’.
VnucTee YaCTULE OTJIMUAKTCHA MeHbIIeN cpenHeIZ IIJIOTHOCTbBIO, II€eCUYaHble —
OoJsblwen.

HaHocH OBIBAT pPasJIMUHOM KPYyNHOCTM U GopMel. Bojiee KpyIlHbIE HAHOCH
fyaronapsa UCTHUPAaHMIO B Ipollecce NepenBUWXeHUS UMelnT dopMy, OJIU3BKYD K
mapy WM DJIIMICOMIY . MeJikMe HAaHOCH, IIepelBUTaKMMecs BO B3BEUIEHHOM
COCTOSHUM, MMEKT HENPaBUIIbHYID I'eOMeTpMUUecKyln GopMmy, OIM3kKyn K dopMme
IIJIaCTUHOK, UYellyek. HecMoTps Ha pas3nuure OGOPMEI, pPeuHBEIE HAHOCH OOBIUHO
XapaKTepusylnTCsa CpemHMM OuaMeTpoMm. CpelHUNM IMaMeTp HaHOCOB
YyCTaHaBJIMBAETCsS Ha OCHOBAHUM MEXaHMUEeCKOTO aHamusa. C 3ToM Lejbih Ipody
HAHOCOB OeJIAT Ha ObpakuuM ¥ YyCTaHABJIMBAKT BECOBOE yUaCTMe KaxXIoMu
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bpaxkumm B npobe. g 3TOTrO NPOOE HAHOCORBR MNPOCEMBAKT Uepe3 CUTa WU
IPUMEHIIT CIOCOD OTMy4YMBAHMUA.

OueHb BaxXHad XaAPaKTEPUCTMKA HAHOCOB — MX I'MIpaBIMYeCcKas
KPYINIHOCTb . ['MOPABJIMYECKOM KPYIHOCTBI HAHOCOB W HasEHBaeTCsa CKOPOCTH
naneHMs 4YacTMIE HAaHOCOB B HENOIBMXHOM BOIE.

ViccrienoBaHUn TUIOPABJIMUECKOM KPYINHOCTM IIOCBAIMEH paln paboT
OTeUYeCTBEHHHX M MHOCTPAHHBIX yueHHX (M. A. BenukaHoB, A. II. 3erxna,
BE. B. ApxaHrenbckui, B. H. ToHuaporB, L. f. Cokojor, A. B. Kapayumer u
Op.) . YCTAHOBJIEHO, UTO TMIPAaBJIMUECKasd KPYMNHOCTb YaCTUIE 3aBUCUT OT
TeOMEeTPUUECKHUX PasMepoB, GOpPMHE, CpemHeM IJIOTHOCTM UYaCTHUL, M BOIH,
TeMIIepaTypel BOIOE. I[loJlydeHHBEIE QOPMYyJIH BEPaXaklT 3aBUCUMOCTHb
TUOPABJIMUECKOM KPYIHOCTM OT I[E€PeuMCIJIeHHHX OQaxkTopoB. dopmyra B. H.
T'oHuaporBa, I[OJIydeHHAad B pe3yjibTaTe O0OOIWEeHMS 3SKCIEePUMEHTAaJIbHBIX
MaTepmraJyioB psAalla MUccieldoBaTeJiel, UMeeT BUI

W =331 (11.1)

roe w - I'MipabBljiMdeCKad KPYIIHOCTb, CM/C; d — IraMeTp 4YacTul, CM; Y1 nY
— CpelHAAd IIJIOTHOCTB COOTBETCTBEHHO 4YaCTMIL M BOIEHI.

dopmynia (11.1) cnonpaBemamBa OJjd dacTul guamMerpom d>1,5 MM B
YCIJIOBUAX TYpPOYJIEHTHOT'O TedeHMs IIOTOKa.

B TexXHMUeCKUX YCJOBMAX M HOPMax IIPOEKTUMPOBAHMSA I'MIPOTEXHMUECKUX
COOPYXEHMM NpMBeIeHa Tabjulla 3HAUEeHUM I'MAOPABJIMYECKOM KPYIHOCTM YaCTMIL
Pa3JIMUYHEIX IMaMEeTpPOB, KOTOPOM PEKOMEHAYyeTCH I[IOJIb30BAaThbCS IIPU OTCYTCTBUU
HENOCPEOCTBEHHEX IaHHBIX O IMAPABJIMUECKOM KPYNHOCTM. HaHOCEI COCTOAT U3
YaCTHUL, PasJIMUHONM I'MIPABIIMYECKOM KPYIHOCTHM, [NOBTOMY MX XapPaKTepus3yoT
3HAUEHUEM CPEeOHEB3BEIIEHHON I'MIPABJIMUECKON KPYIHOCTHM, KOTOpasd
onpenejyigeTcs cljenyomyMmM obpas3oM. HaHoOcCH menaT Ha 4—5 Qpakumyl 0o mux
TeOMEeTPUUECKON KPYIHOCTM UM ONPEemeJidilT, I[IO0JIb3ySACh Tabiauuey MM TOM WU
MHOM QOpMYyJION, 3BHadYeHMEe I'MIPaBJIMYECKOM KPYNHOCTM IOJIS KPaMHMX SHaYeHUM
OVaMeTPOR dYacTHL, ITaHHOM opakumm (W; u W,) . I'MIpaBIMYECKYK KPYIHOCTb
BBIUMCJIIAINT KaK cpelHee apupMeTHUeCKOe 3HAYEeHNEe

W= %(W1 +W,) (11.2)

I Kak cpergHereoOMeTpMdeCKOoe 3HadYeHUe

1
W=§(W1+W2+,/W1-W2). (11.3)
[Io rMOpaBIMUYECKOM KPYHNHOCTM OTIHEJIbHBIX OpaklLMM ONpenesisiT

CPpeHEB3BECIEHHYID I'MIPaBJIMYECKYID KPYIIIIOCTb

X WP,

== 11.4
100 (114)

Tme P; — OpolLIeHTHOE coIepXaHue O Macce OTHEJILHHX OGpaKLMi.

IIo XapakTepy IOBMXEHMA PEeUHBIE HAaHOCH Pa30eJIAI0TCHA Ha B3BEIIEHHBIE U
IOOHHEIE .
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Jlekuwns 7 — B3BelweHHbIe 1 JOHHble HAHOCHI

Ycnosus 83sewusaHus. MymHocme nomoka u ee pacnpedesieHue no XXugomy

ce4eHur peku

HaHOCH, NOEepeHOCHMHE IOTOKOM BO B3BEIIEHHOM COCTOAHMM, HAB3HBALTCHA
B3BEUICHHEIMM . B3BellMBaHME TBEPIHX YaCTHUL, B PEUHOM I[NOTOKEe OOBACHAETCSA
ero TypOyJIEHTHBEIM IBMWXEHUEM, OOYyCJIOBIMBAKIMM HaJlU4dMe BEPTUKAJIbHOU

COCTaBJIAKIEN CKOPOCTM IOTOka Uy. dacTuia OuameTrpoMm d OyIeT HaxoOUTbCS
BO BS3BEUIEHHOM COCTOSHMM, €CJIM BepTHMKaJIbHas COCTAaBJIsAnIas CKOPOCTU
TeuyeHMsa OOJIblle MM PaBHA I'MAOPABIMYECKOM KPYIHOCTM STOM UYaCTMULE

u,=w (12.1)
[Ipr OOpPaTHOM COOTHOIEHMM YACTHULE OYyIOyT OCaXIaTbCd Ha OHO U
HAUHEeTCS aKKyMyJglMsa HAaHOCOB. BepTukalbHasg COCTaBJgoIAS CKOPOCTHU
pacTeT C YyBeJMUEHMEM CTelleHM TypOyJIEeHTHOCTM MHOTOKa; abCcoJinTHOe
3HAUEeHMEe e€e HEeBEeJIMKO ¥ BHpaxXaeTCsd COTHIMM IOJISMM OT CKOPOCTM I[IOTOKa B
OAaHHOM Touke U.

KonnuecTBO B3BEIIEHHEIX HAaHOCOB B eIMHMIE OOBeMa BOIBI Ha3BEBaETCH
MYyTHOCTBIO IIOTOKa. MyTHOCTB IIOTOKA musMepdeTCcd I'MmapoMeTprdYeCKMM HpMGOpOM
- 6aTOMeTpOM M BBIUMCJIIAETCHA IIO BBIPAXEHMIO

Pu
p =—x*10° (12.2)
A
TIe p — MyTHOCTBL NOTOKa, I'/M’; Py — Macca HAHOCOB B NpoGe BOXE, B3ATOM
npubopoMm, I; A — oOBeM OPOOH, cm®.

B peuHBIX NOTOKaX MYyTHOCTL M3MEHSEeTCS OT HEeCKOJIbKMX IOeCSaTKOB
TPaMMOB OO IECHATKOB KMJIOTPaMMOB B OIHOM KyOuMueckoM MeTpe. Tak, cpenHas
TomoBasd MyTHOCTL p. Hemel 12 1/M°, p. Amynapeu—3500 ©/M°, p. Akxcam
(JarecTan) 11800 /M. B CeJIeBHX MNOTOKAax MyTHOCTBE maMeHseTcs or 0,59 zmo
1,59 T/M°.

ConepxaHme HaHOCOB B OTIEJIbHEIX TOYUKax IIO PHy@MHe U3BMEHAETCHd M3—3a
IIyJib Caumm CKOpOCTeﬁ TEeUeHMA.

PacnpenesieHre MyTHOCTM IO XMBOMY CEUEHMIO HOCMT CJIOXHEIM XapakTep.
Kak npaBmiio, MyTHOCTB BO3pacTaeT OT NOBEPXHOCTM KO IOHY. MeJsikMe uYaCTULIBL
HaHOCOB pacroJjlaranTcsa OJmxe K IOBEPXHOCTM, KPYIHBE — OJIMXe K OHY.

CylWeCcTBYIT IBE TEOPUM paclIpenelieHMsS HAaHOCOB IO IJIyOMHe I[IOTOKa:
Inbdy3mMoHHaASA M I'paBUTaLMOHHAS.

Inddby3moHHad Teopus OBWXEHMA B3BEUIEHHEIX HAHOCOB, pa3paboTaHHada M.
B. MakKkKOBEeBEM, pacCCMaTpMBaeT pacllpenejieHMe B IIOTOKEe YacCTML HaHOCOB
Kak IMOQY3MOHHEIN MPOLIECC; IIE€PEeHOC B3BEIUIEHHBIX YaCTUL M3 30H OoJiblleM
KOHLUEHTPpaUuUM B BOHBl MEHBUIEM KOHLEHTpaluuM B TYpPOYJIEHTHOM IIOTOKE
OCYIECTBJIAETCH XaOTUYECKUMM, MHOTOUMCJIEHHBIMM, HO CPABHUTEJIBHO MAaJIbIMM
10 Ccujle NyJibCalMsaMM CKOpoCcTeM. I[IpM 3TOM KMHEMaTHKa TypOyJIEHTHOI'O
IIOTOKa IPMHMMAETCH COBEPUEHHO HEe3aBUCHUMOM OT HAXOXIEHMUS B IIOTOKE
TBEPIObIX YaCTHUL, TO €CTb UITHOPUPYETCH BIMAHME B3BEIIEHHBIX HAHOCOB HAa
pacnpenejieHre CKOPOCTEN.

9KCHepMMeHTH IIOKa3elBaKnT, YTO TakKoe IOOoIIylleHMEe IIPMMEHVMO TOJIBKO IIJid
MeJIbYaMimx JacTul, I'MipaBliMdeCKada KPYIIHOCTb KOTOPEBIX OYEHb MaJla.
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I'vaBuTALMOHHAA Teopuda, NOpenjioxeHHasa M. A. BenlmkaHOBEIM, OCHOBaHa
Ha ydeTe pa@OTbI, sanaqMBaeMoﬁ IIOTOKOM Ha B3BellMBaHME UM IIE€PEeHOC YacCTul,
HaHOCOB; IIOJIOXMTEJIbHAA DBDHepIMsa HAHOCOHECYLEeTO [I0TOKa IIPpM PaBHOMEPHOM
eT'0 IOBMXEHUNM pacxXongyeTcCsda He TOJIBKO Ha IIpeonoJieHMe CUMJIBEl COIIPOTUMBIIEHUMA,
HO M Ha NOIOIepXaHMe TBeplblX YacTHUl, BO B3BEULIEHHOM COCTOAHUM.

1 pemeHus 3amauM O paclIpelesieHMM HAHOCOB [0 BEPTUKAJNM B
TPaBUTALMOHHOM TEOPUM MCIOJIE3YyeTCs ypaBHeHMe 0OajlaHCa DHepIuu
HAaHOCOHECYIEeTO MOTOKa YCTAaHOBMBIIEMCS KOHIEHTPALUN.

B pesyibTaTe NojiydeHa cjenyilas 3aBUCUMOCTb paclpelleJIeHUs
MYyTHOCTEM IO TJIyOMHEe I[IOTOoKa

w
P 1-7 ku?
— = (12.3)
Po 1+n*-1)
rome p — MYTHOCTBb B TOUKey pO — MYTHOCTB IPMIOOHHOI'O CJIOHA; N —
Yy
OTHOCUTEJIbHAHA Pﬂy@MHa,n::E; h - PHy@MHa IIOTOKAay, w — I'mopabljiMdeCcKad
KPYIIHOCTbE,; K — YHUMBEpPCaJIbHad IIOCTOAHHAasd IIOTOKa; € — OCHOBAHUIE
HaTypaJjibHOTO JorapmudmMa; U, — IOMHAMUUECKAS CKopOCTb,u*=,/ghwl-— cpenHasa
. kucp
raryBuHa; 1 — YKJIOH BONHOM MOBEPXHOCTM; a — napamerp, «=1+ ” 7 Uep

CpelHAd CKOPOCTbB Ha BepTHUKAaJINM.

KpuBas mMBMeHeHUS MYyTHOCTM IO ITJIyOMHEe, NOCTPOEeHHAas IO ypaB-—
HeHuo (12.3), COOTBETCTBYET OIBTHEM IAHHEM.

Pacnpeneﬂefme MYTHOCTM IIO HMPMHE IIOTOKa He IMMeeT OTUeTJIMBO
Bpra)KeHHOIZ S3adKOHOMEPHOCTNM . PacnpeﬂeneHme HaHOCOB IIO HNMPpMHE IIOTOKA
CUMJIBHO M3MEHAeTCA B 3aBUCHMMOCTM OT HallpaBJIEHMA TedeHMA, MEeCTHRIX
Pa3MEIBOB pycCJla " 6epe1"OB, BllaeHMA IIPMTOKOB, HecCylMX oJsiplle MU
MEHBIIE HaAaHOCOB, 4YeEM IJlaBHasd pekKa.

PacrnpernesyieHre HAHOCOB IO IJIMHE PEKM CJlefyeT DPacCIpenelieHMIO YKJIOHOB
M CKOPOCTelM. B BEepxXOBLAX PekK, I'Oe YKJIOHH, a CJI€OOBATEJIbHO, U CKOPOCTH
TeueHus OOJbIME, BO B3BEUIEHHOM COCTOSHUM HAXOOSATCs OoJjiee KPYIIHBEE
YaCcTHLE HAHOCOB. BHM3 IO TEUEHMIO I[IOI BJMSHMEM yMEHLUIEHMS YKJIOHOB U
CKOPOCTEM KPYIHOCTH HAHOCOB, HAXOISWMXCsS BO B3BEUIEHHOM COCTOSHUM,
YMEHbIIaeTCH .

MyTHOCTE OOJNBUIMX PEK M3MEeHSEeTCS 10 MX IOJMHE OOBOJIBHO CBOEODPAa3HO.
MyTHOCTBL Ppek, TeKyllMxX C ceBepa Ha I (peku CpenHepyCCKOMU
BOBBHIUEHHOCTHM) , OOBUHO yBeJIUUMBAETCS BHU3 I[I0 TeUeHU0, MYyTHOCTL pPek,
TeKylMx C oI'a Ha cesep (00b, EHmcen, JleHa), BHM3 O TEUYEHUIO
YMEeHbIIaeTCHd.

Pacxo0 u cmok 838euleHHbIX HaHOCO8

KonmnuecTBO B3BEWIEHHBIX HAHOCOB, IIE€PEHOCU MOE PEKOM uepes XMBOe
ceueHMe B eIOMHMUIY BPEMEHM, Ha3BIBAETCS PaCcxXxOOOM B3BEIEHHEIX HAHOCOB

R, =0,001p.,Q, (12.4)
rme R, — pacxon B3BENEHHEIX HAHOCOB, KI'/C; P — CPenHAA B XMBOM CEUEeHUM
MyTHOCTBL NOTOKa, T/M°; Q — pacxom Bomsl, M’ /C.

BripaxeHue (12.4) MOXHO [epenmcaThb Tak:
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R, = 0,00lpvaW ) (12.5)
TIme UV — cpemHSAA CKOPOCTbL IMOTOKa, M/C; W — MJOmWAanb XMBOTO CeYeHMS, M.
[lpou3BeneHMe MYyTHOCTM Ha CPEIHII CKOPOCTH INOTOKAa HAaBBBAKT CpenHell
HaHOCHOCTLIO

ke, = 0,001p.,v . (12.6)
Torna pacxon B3BEUIEHHBIX HAHOCOB, Bblpa)l(eHHbIﬁ uepes HaHOCHOCTb,
OynoeT paBeH

R, = keyw . (12.7)
CyMMapHO€e KOJIMUECTBO [IEPEeHOCHUMHX PEeKOM HAaHOCOB, OTHECEHHOE K
KaKoOMy—-TO [EePpMOOy BpeMeHu (Mecsly, Ce30HY, TOoIy), Has3kBaeTCsd CTOKOM
HAHOCOB.

KonmmuecTBO HaAHOCOB, IepeHOCHUMEX pekaMm CCCP, kojebjeTcsd B WUPOKMUX
npenesax. HauMeHbmas MyTHOCTb mnopsixka 10—50 1/M° HabmomaeTcs Ha pekax
JIeCHOM 3OHEI. [0 Mepe NPOIBMXEHMS Ha OI' MyTHOCTL PEeK yBeJIMUMBaAETCS IO
50—150 1/M°, a B paloHax PAaCIPOCTPAHEHMs BOS3BLIIEHHOCTEM, TOKPLITHIX
JleTKOpasMEIBaeMeMM I'pyHTammu (CpenHepyccKas BO3BBIUIEHHOCTL), BO3pacTaeT
1o 500 T/M° u Goslee. B IOXHEIX CTENHBIX palioHaxX MyTHOCTL pek 150—500 m/m°,
a mpM pacuJeHeHHOM pelbebe BO3pacTaeT mo 500—1000 rT/m° (BOJBIHO-
[lomosbCkasd BO3BHIIEHHOCTL, JOHeLKMM Kpsax, BocTouHO-JOHelkasd I'pdala U
p.) .

OueHB MHOT'O HAHOCOB NPOHOCAT peku KaBkaza u CpenHeM A3uM. Peku
BOCTOUHOM uyacTu KaBkasza oTJiMuamnTCcs 0OoJiee BHICOKOM MYTHOCTBI, UeM
3anangHoOM 4YacTM. BBICOKas MyTHOCTHb 3TOM dYacTu KaBkaza 0OO0OyCJIOBIMBAETCH
HaJMuMEeM JIETKOPAa3MBIBAEMEIX CJIAHLIEBO-IIE€CUAHEIX [IOPOI, ITJIMHMCTHEIX CJIaHLIEB,
OTJIOXEHMY M3BECTHAKOB, I[IE€CUAHMKOB M IUIMH. HauMeHBIENW MYyTHOCTBIO Ha
KaBkasze xXapaKTepu3ylnTCsSa PeKM B 00JIaCTM CKaJIMCTOr'O xpebra Bojasmoro
KaBkasa.

B CpenHel A3MM OBBIUEHHOM MYyTHOCTBI OTJIMUATCH pPeku OaccenHa
AMyHapby, TIe MyTHOCThL kojeByercs oT 2500 mo 4000 T/M°. Bricokas
MyTHOCTB CBOMCTBEHHa Takxe pekaMmM Myprac®, TemxeH, ATpek. B Bomax p.
ATpeK IpM BHXOIE U3 TOp ComepxuTcsa Gojiee 20 KI'/M’ B3BElIEHHHX HAHOCOB.
IOna pexk TaHp-llaHa XapaKTepHa HEBEICOKAA MYyTHOCTb, B OCOOEHHOCTM B
BEpPXOBBAX Pek, — mo 100 1/Mm’.

Ha AjiTae MyTHOCTHL pek He BeIXOOUT 3a mnpenesisl 1000 r/m°.

B cooTBeTCTBMM C paclpelesieHMeM MyTHOCTM PeK Ha Teppuropum CCCP
VM3MEHAEeTCS M CTOK B3BEIIEHHBIX HAHOCOB. Tak, HaIpuMep, I'OOOBOM CTOK
B3BEIUIEHHHX HAHOCOB AMyIapbM cocCTaBJigeT B cpenHeM 130 MJIH. T.

[IOBBIIEHHEIM CTOKOM B3BEIIEHHEIX HAHOCOB OTMEeUYalTCsa peku DacceMHa
Kacnumckoro Mops, B OCODEHHOCTM BoJjiT'a, CTOK HaAHO COB KOTOPOM y C.
[TlonaHa dpyH3e OO HOCTPOMKM KyMOBIIEBCKOTO BOOOXPaHMUIMIA cocTaBiyan 21
MJIH. T. 3HAUUTEJIbHO MeHblle B3BEUIEHHEIX HAHOCOB BHHOCSAT PEKM CEBEPHOMU
yacTM PyCCKOM paBHMHEI. I'OODOBOM CTOK B3BEUEHHEIX HAHOCOB IledopH,
HeCMOTpsS Ha OoJibllyldo BOOHOCTB STOM PEeKM, COCTarjdgeT 6,5 MIH. T, a
CepepHoM IIBUHH — 4,3 MJIH. T. CpaBHUTEJIbLHO MaJibIM CTOKOM B3BEUIE€HHBIX
HaQHOCOB XapaKTepu3yonTcsa peku DaccerHa Bantuyckoro mopsa. CTok
B3BEIIEHHLX HAHOCOB CaMOM MHOTOBOIHOM M3 HMX — HeBH — COCTaBJiSeT BCETO
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mmub 0,82 MyH. T B Ton. B OaccelHe UepHOTO MOpA HamMboJibllee KOJIMUECTBO
B3BEIIEHHHX HAHOCOB IIPOHOCUT P. PuoHM — 6,9 mMjaH. T B rox. llom BJIMSHMEM
BOOOXPaHMIIMLL, aKKYyMYyJIMPYKIVX HAaHOCEHI, TBep,JIbIﬁI CTOK peK yMeHbllaeTCHA.
TaK, TBep,JIbHZ CTOK BoJjiru nocje CO30aHNMA KacCKala BOIOOXPaHMIIMI YMEHBbINMIICHA
B 2,53 paza, TBepOuM CTOk J[oHa B 2 pasa.

JlsuxxeHuUe 0OHHbIX HAHOCO8

HaHOCE, BJIEKOMBIE IIOTOKOM IIO IOHY, HAS3BBAKT OOHHEMM HaHOCAMU.

IejieHrie HAaHOCOB Ha B3BEIEHHEE UM IOOHHEE B 3HAUMTEJIbHOM Mepe YCJIOBHO.
YacTHiia HAHOCOB, nepegpmranmadacd 1o IOHY, IIPM M3BECTHBIX I'MOPAaBIIMUYECKUX
YCIJIOBMAX IIOTOKaA MOXeT nepeﬁTM BO B3BEIlIEHHOE COCTOAHME M TOI'Ila €€ Haldo
OTHECTM K B3BEUEHHEM HaHOCaM. BO3MOXHEI TakKXe CJlydal, KOI'Ia B3BEUEHHEE
YacCTHMLBEI OCaxXdawnTcd Ila OHO, M TOoI'oa OHUM IlepeMellaldTCA IIOTOKOM, Kak
IJOHHEIE .

MHOTOUMCJIEHHEIMM DKCIEePUMEHTAJIbHEIMY MCCIIeJOBaHUAMM YCTAaHOBJIEHO,
UTO IOBWXEHME HAHOCOB II0 OHY MNPOMCXOIOUT NyTeM OOpa30BaHUA U
IOCTYMNaTEeJIbHOTO IEePEeMEeleHsa [IeCUaHbX BOJIH. dopMa 2TMX BOJIH
XapakTepmusyeTcsa BecCbMa I[NOJOTMM BEPXOBEIM OTKOCOM UM KPYTBIM HM3OBBEM
(puc.12.1). TakoTo poma IecuyaHble BOJIHE MOXHO JIET'KO HaBbJoIaThb Ha
OTMEJIAX PEK, I[I0CJle cllaja BOIb, B MNYyCTHHAX [0 OeMCTBUEM HEMPEPHBHBIX
BEeTPOR (DapxaHH) .

PucyHok 12.1 - CxemMa IBWXEHMS IOHHBIX HAHOCOB

[lecuaHBle BOJIHEL Ha IOHE pekM 00pasylnTcs ClelynlyrM o0pasoM.
CymecTByeT HEKOTOpas CKOPOCTbL I[IOTOKa, IIPM KOTOPOM HaOJIAKTCS IIepPBHE
INOOBMXKM YaCTMIl HAHOCOB, CJaraniMx OHO pycija. HacTyrnjieHme 3TOTO
MOMEHTAa XapaKTepmu3yeTcd TeM, YTO HEKOTOPHEE YaCTMLEI HaHOCOB HAYMHAKT
BUMOPMPOBATEL M, CPHEBASCH C MeCTa, IIepPeKaTHBATLCS Ha HEKOTOPpOe PacCTOosa-—
He BHWMUS3. O'I‘,Heﬂbele Xe YaCTMLEBELI 10D BOB,HGT?ICTBM@M IIOTOKa IIepeHOoCcATCH
BHM3 CKaAukKooOpasHO. CpenHsasa CKOPOCTb TEeYeHMS, IPM KOTOPOM HauMHaeTCsd
IIepeapmXxXeHrMe 4YacTul 10 IOHY ('I‘pOI‘aHT/Ie JacTull C MeCTa) ; HaA3BIBAKOT
pasMeBapmelr ckopocTei (Vy) . 3HadeHMe 3TOM CKOPOCTM INpencTabBigeT OOJbION
MHTEpEeC IJig NPaKTUKU.

[lpy majbHeMmeM BO3pacTaHMM CKOPOCTelM Bce OoJbliee UMCIIO YaCTHILL
HAHOCOB MNPUBOOUTCS B OBMXEHME UM Ha JHE PEKM HauMHAaT OOpa30BHBATLCH
rornepeyHee TPAnsl (B CBI3UM C TeM, UTO HEKOTOPHE UYaCTHIE OBJIM BBIBEIEHH
U3 COCTOSHUSA [OKOS paHee IPYyITMxX), KOTOpHE 3aTeM GopMUPYITCS B IeCuyaHbe
BOJIHEL.
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HanbHeNmee nepeiBMXeHMEe HAHOCOB IO OHY COCTOMT B IIOCTYIATEJbHOM
InepeMelleHnMM IIeCYaHBIX BOJIH BHM3 10 TEUEHMIO. HpM S5TOM YWaCTMUILEI HAHOCOB
CMEIBAKTCA C BEpPpXOBOI'O OTKOCa BOJIHBI, OBUI'aACBb IIO IIOBEPXHOCTM, BOJIHEL
OOCTUT AT I'peOHA BOJIHBEL M CKATHBAKTCA B 3aCTOMHYK 30HY, O0OpasyoIynCHd 3a
rpebHeM. IloCcTeneHHO BCe OOJIbIIEE UMCIJIO YACTMUI[ CMBEIBAETCHS C BEPXOBOTO
OTKOCa M IIolamaeT B BaCTOMHYK 30HY, 3alloJiHAg ee. OTO NPUBOIOUT K
YVIOJIMHEHMVIO BOJIHEL CO CTOPOHH HMB0BOT'O OTKOCA M COOTBETCTRBYIIEMY
YMEHBIIEHUI0 €€ CO CTOPOHE BEPXOBOT'O OTKOCa. Tak NPOUCXOIUT IBMXEHMUE
IeCyaHO¥ BOJIHH.

Takum O@paBOM, B IBMXEHMM ITOHHBIX HAaHOCOB MOXHO BBIOCJIMTbH IIBE
cTragmumMm: Iiepead — O6paSOBaHMe IIeCYaHeIX BOJIH, BTOpasd — IIOCTyIllaTeJIbHOE
riepeMelieHrne BOJIH.

[lepBad cTamMsa IOBMXEHMSA OOHHEIX HAHOCOB XapaKTepMs3yeTCd pas3MbelBawleln
CKOPOCTBRIO. PaccMOTpMM, Kak MOXHO NOAOWTM K e€e ONpeleJIeHMD.

Ioisa Toro 4ToOel TBeplhasd dYacTulla, HaxomdwWasacsa y IOHa, Hadala
IOBUTATHCHA, HEeODOXOIOMMO, dYTOOBl MexIy €€ MacCoM, pa3MepaMM UM CKOPOCTHIO
obTekamley 4YacTULy XUIKOCTM CylleCTBOBAajJla oOlpelejieHHasd 3aBUCUMOCTE.
[lpencraBuM cebe 1OJid NPOCTOTH, UYTO uYacTula uMeeT QopMy kKyDa CO CTOPOHOMU
a. Cwuila mapJyieHMsa F Ha 5Ty dacTuly OyIeT NPONOPLMOHAJIbHA [MOBEPXHOCTU

2
v
OaBJIEHUA a2 M CKOPOCTHOMY HaAIlIOpy — —

29
F eV (12.8)
_'y Zg ) .
TIe Y — CcpenHsas IJIOTHOCTL BOZXE; V — CKOPOCTL TeueHMs, LOeMCTByolasd Ha
I'paHe KyBa; g — YyCKOpeHHue CBOOONHOI'O NaleHMd; k — xosdouument,
3aBUCALNY OT QOPMEI YaCTULIEL.
Cujie maBJIeHMS MOTOKAa YaCTHIa OKaslEIBaeT COIPOTHUBJIIeHUEe F,
KOTOpOEe IMNPONOPLMOHAJLHO €& Macce B BOIe
— 43
Fe=a*(yi —v)o, (12.9)
roe y; — CpenHAd IIJIOTHOCTB dYacTULB;, @ — KO3QPUUMEHT TpeHMsaA. B MOMEHT
npenejJbHOTO paBHOBecusa F =F wunn
2.2
— 3
vk——=a(rn-ve, (12.10)
9
oTKyIa
ky
a= |— V2 (12.11)
29(v1 =V
BozBoma B kyO ¥ yMHOXAas Ha Yi, MMeeM
ky 3
3., — 6
a3y, = [)/12 ] vs, (12.12)
g1 —v)e
Bepaxenue a’y; mpencrasyigeT coboif MacCy 4YacTMLUE p; ofo3HAadas
BHpaXeHue B CkoBkax uepes 1/B, nomyumm
p=1/BvS , (12.13)
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nJin

v="./pB. (12.14)

TaxmMm oOpasoM, CKOPOCTb, CcABuTamwmas dacTuuy (), NPONOPLMOHAJEHA
KOPHIO WEeCTOM CTEeleHM M3 MAaCCH YacCTMlbE. 3aBUCUMOCTL (12.14) Oplia
[IOJIyYeHa OpM SMIMPUUYECKMM IIyTeM UM M3BECTHa KaK 3akoH Jpu. Ecam
CKOPOCTM PaBHMHHOM U T'OPHOM PEKM M3MEHSAKTCH, HalpuMEep, B COOTHOUEHUMU
1:4, TO Macch HNepeMellaeMbXx 3TUMMM IOTOKaMM YaCTML HaxXOOSATCS B OTHOWEHUU
1:4°= 1:4096. U3 5TOTO HpMMepa CTAHOBUTCS MOHSATHHEM, [IOYEMy pPaBHMHHEE
pPeKu IepeMemalnT TOJIBKO I[IeCOK, a TOpHHEe — Hepenko OojblMe KaMHU.

M. A. BenlmMkKaHOB CuUMTaeT, YTO BaKOH JpM CIpaBeOJIMB TOJIBKO IOJIA
KPYIHEIX YacTMll, Tak KakK B HEM He YyuUMTHBAEeTCHA [NOOBEMHAaA Ccuia
TypOyYyJIEHTHOT'O IIOTOKAa, YKJIOH IHa U npyrrue ¢paxTopsl. OCHOBHBAACH HAa
npoBeneHHBX M. A. BeamMkaHOBEIM COBMeCTHO ¢ H. M. BOUKOBEIM oONBITax IO
MBYUYEHMIO HadaJIbHOM CTaIuM BJIEUeHMUSd 10 IOHY OUEeHb MalJlblX YacCTMI, I[IOJIydMM
CIleIyKllyld 3aBUCUMOCTL IOJIS pa3MblBallel CKOPOCTM B HECBSA3HHIX I'PYyHTax

2
v, 6
p
— =15+-—, 12.15
roe g — YCKOpeHMe CBOOOONHOI'O IaleHUH, M/c?; d - OVMaMeTp 4YacTull, MM;

V, - CKOpOCTh, M/C.

B ocHOBY ¢opmysel (12.15) HOOJIOXEHO YCJIOBME YCTOMUMBOCTU OT-—
OEeJIbHO B3ATOM TBEepPIOOM dYAaCTMIE, HAaXOOAUWeMCS Ha IOHe 10O BO3Iel-—
CTBMEM TOJIBKO [IOTOKa. B NPUPOOHEIX YCJOBUMAX SABJI€HMNE BJIEUEeHUS
HaHOCOB 3HAUMTEJIbHO CJIOXHEee, OHO IIpoTeKaeT IPM B3aMMHOM BIUAHUU
JacTul Opyr Ha JOpyra.

. M. Jlepu cumTaeT LeJIECOODOPA3HEM IIPU M3YyUEHMUM BJIEUEHUA Ha-
HOCOB MCXOIOUTb M3 PACCMOTPEHUA YyCTOMUMBOCTM He OTHNEJIbHOM YaCTULEH,
a2 HEKOTOPOTO IMNOBEPXHOCTHOTO CJIOA TBEPHEX YacCcTUL, OOHOPOINHEX IIO
CBOeMy CcoOcCTaby. [IpM TakoOM pacCCMOTPEHMM HABJIEHMHA OH IIPUXOOUT K
dopmyie

h
vy = a',/gd(a)n, (12.16)
roe h — rayBuHa IoToKa.

ObpaboTap OIBITHEIE HOAHHBHE Pa3JIMUHEIX MCcJemoBaTeJsielt, M. U. JleBu
npunan dopmyse (12.16) crenyoumy BUD

h
v, = L,4,/gh lnﬁ , (12.17)
KOTOopasd IIpUMeHMuMa IpK %>>60.

Bropasa cTamma OBMXEHMSA IOOHHEIX HAHOCOB XapaKTepM3yeTCcsa CKOPOCTHb
IepeMelleHMs [IeCYaHOM BOJIHEL V;. OnelTel M. A. BejmkaHoBa, B. M. Boukora,
E. M. MMHCKOIO M OpPpyI'MX MCCJeOoBaTeJiel INOKa3HBaklT, YTO CKOPOCTHb
OBIVDKEHMS I1e€CUYaHOM BOJIHEL 3aBUCUT OT CKOPOCTM NOTOKa V, IJIyOMHBE IOTOkKa h
U pasMepa YacTul HaHocoB d, To ecTb vy = f(v,h,d).
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Ha OCHOBaHMM ClHelLMaJIbHEX MCCJIEOOBaHMM, NPOBEIEHHHX B JlabopaTOPHHBIX
ycinoBuAax, M. A. BeamkaHor u B. ¢. IlymkapeB NOJNYyUYMIIM CJIEOYIOYIO
3aBUCUMOCTB IJIS CKOPOCTM IOBMXEHMS [IeCUaHOM BOJIHH

2

v, v h
2£=0,019—— 0,029‘9

. o = (12.18)

PacueTH no 5TOM GopMyJie [NOKa3BBAT, UYTO IIPY CKOPOCTM IIOTOKA
v=0,40-0,50 M/c ckopocTb nBmxeHus BOJHH B 500—600 pas MeHbllE CKOPOCTM
IOBMXEHMS BOXIBE, TO €CThb IepeMelleHMe I[IeCUYaHBEIX BOJIH [IPOMCXOOUT OUeHb
MeIJIEHHO.

Pacxo0 O0OHHbIX HAHOCO8

Pacxon IOJOHHEIX HaAaHOCOB OIpeneJidiT C IIOMOWBI CIlIielMaJlbHBEIX
TUOPOMETPUUECKUX NPUOOPOB — IOHHHIX OapoMeTpoB. [I0 IaHHBM M3MepPEeHUN
BBEIUMICJIIAOT pacxon IOHHEIX HAHOCOB HAa S IOVHUILY LHMpMHbI peKM. YMHOXas

IIOJIYYEeHHOE 3Ha4YE€HNMEe Ha NMPUMHY PeKlM, OIpenelJidioT BEeCb pacXxXoa ITOHHEBEIX
HaHOCOB

Pu
G=—B8, (12.19)

T
rame G — pacxon IOHHEIX HAHOCOB, KI/C; Py — Macca HAHOCOB, KOTOPHE II0NaJiyu
B Bapomerp; | — mmpuHa Garomerpa, cMm; T — OPOOOIKUTENILHOCTL HaOJIIOISHUNA;

B — mwvpuna pexu, M.
IIpM OTCYTCTBUM HENOCPEINCTBEHHHIX HaOBJIOIEHUNM 3a PacXOoIOM IOMHBIX

HaHOCOB €I'O MOXHO OoIllpelelJiiTh HpM@HMK@HHO 10 SMIIMpHYeCKVM @opmynaM.

Cmok pacmeopeHHbIx sewjecme
Peuunrie BOIOBI BCeI'Ila conepxaT KakKoe—TO KOJIMYUeCTBO paCTBOpeHHHX
BelmecCTB, C KOTOPEIMM OHM COIIPMKacCalnTCA B IIpoliecCe KpyI'oBOpOTa.

V3ydeHre XVMUUECKOI'O CcOoCTaBa BOL U CTOKa PaCTBOPEHHEIX BelleCTB B
pekrax umMeeT OoJiblIOe BHAUEHUE 1PV MCIIOJIB3OBAHMM PEUHBIX BOL IOJIA
IIPOMBEIIIJIEHHOT'O M IIMTBEBOI'O BOOOCHADXeHMUS, OpolUeHMAa n ODOBOIOHEHUS .

XYMMYUECKHUI COCTaB PEeUHHIX BOI NPpelCcTabligeTCHd IJIaBHEM O0pa30M
crnenywouMy noHamm: HCO;  (I'MOpoKapOOHATHEM MOH) , SOQ' (cynib@aTHHEM MOH) ,
Cl™ (XJIOPMIHEIM MOH) , cof‘ (kapOOHATHEIM MOH) , ca®* (MOH KaIbLMI) , MgZ+
(non Marums), Na® (mon HaTPUA) , K" (moH xamms) .

B 3aBUCHMMOCTM OT COIEPXaHMsS MOHOB B PEUHOM BOIE Pa3JIMUalT
crenywnmmMe IUMOPOXVMMUUYECKME KJIACCH: TUAOPOKAPOOHATHE C HpeobilamaHueM
HCO5;, cynbpdaTHEM C npeobijlalaHUeM S0%," m XJIOPUIOHEM C OpeobiyanmaHueM Cl-

BospumHCcTBO pek CCCP NpMHaAIJIEXUT K I'MOIPOKApPOOHATHOMY KJIACCY. Pekn
3TOTO KJjlacca 3aHmMamoT okojio 85% Bcey TeppuTropum CCCP. Bonw
IUOPOKaPOOHATHOT'O KJjlaCcCa NPeMMyleCTBEeHHO CJjlabOMMHepanM30BaHhH.

Pexu, oTHOCHmMECHS K CylbdaTHOMY KJIACCy, PAaCHPOCTPAaHEHH B 3a-—
CYWJMBEIX paMoHax eBponerckoym vactu CCCP (Ilpmasorbe, JouHbacc) u
KaBkasza, a Takxe B IOJIyIIYCTHHHEX palMoHax CpenHeM As3uuM 1M KaszaxcTaHa.
OHM BaHMMAaT OpMMepHO 3% TeppuTopum CCCP. Bonwl cylbdaTHOTO KJjlacca
VIMEIOT OOBIUHO SBHAUUTEJIbHYI MMHEepaiMu3aluo.
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Pekxy XJIOPMIOHOTO KJjlacCa 3aHMMaklT OKOJIO 6% Teppuropmm CCCP. K HMM
OTHOCATCA BPEMEHHBIE BOIOCTOKM, BCTpedUamlMecCsa B 3aCYIUJIMBEX
IIOJIyIIYyCTBHIHHEIX paloHax CpepmHel Asum u KaBkaszsa. Bomel 3TOToO Kjacca
IpeyMyleCTBEHHO BEICOKOM MMHEpaM3alLUM.

[Io crenenm MuHepanmszauum O. A. AJIEKMH IOEJUT PEKM Ha 4YeTHpe
TPYINE: MaJjor MuHepanuzaumy (mo 200 mr/s), cpenHent umhHepanuszaumm (200—
500 Mr/m;), noBHIEHHOM MMHepanmsaumu (500—1000 MT/J1) M CHUIBHOM
MuHepanmzaunu (Gosbme 1000 mr/0) .

XUMMUYECKUM COCTaB BOIB M oOOmas MMHEepaJIM3alumMdad 3aBMCAT OT TUIIA
IIMTaHMA PEeEK M pexrMa I'omoBOI'O CTOKa, CcocCcTapa IIOYB, C KOTOPBMU
COoIIpMKacaeTCcd HOBerHOCTHHﬁ CTOK, OT JIMTOJIOTMUECKOI'O COCTaBa IIoponad mu
T'PYHTOB, B KOTOPHX IIPOTEKAKT TI'PYHTOBEIE BOJIEBI.

OCHOBHOM MCTOUHMK COJIEM — TPYHTOBEIE BOIEI. [[POXOOA dYepes pasJIMUHBEE
IIOPOOEl, TPYHTOBEIE BOIBl PACTBOPAIT COJIM 3STUX IIOPOO M OOCTAaBJIAKT MX B
PeKM B OOJIBIIMX KOHLEHTpauMAx. ATMOCOEepHBEe OCaIKM MMEKT OYEeHb CJadyo
KOHLEHTPpAaUMKn COJIel, [IO3TOMYy [NOBEPXHOCTHEM CTOK Majio oboramaeT BOLOY PeK
COJIAMM .

Pexu, BHTeKawmme u3 O0OJOT, MMEKT MaJjio MMHEPAJIM30BaAHHYK BOOY, HO
CO 3HaA4YMTEJIbHBEIM KOJIMYEeCTBOM OPI'aHMYECKOI'O BeleCTBa I'YMMHHOI'O
IIPOMCXOXOEHNUA .

TaxkuM 00OpasOM, XMMMUECKMUIM COCTabB BOIE PEeK M3MEHIETCHa BO BPEMEHU B
3aBMCHMMOCTM OT NpeobilalaHMsa TOTO MIM MHOTO BMIa NUTAHMUS PEKMU.
YBeIMUueHMEe NOBEPXHOCTHOTO CTOKA NPMBOIUT K YMEHBIIEHMIO MMHEpalIM3alLUuMn
PEeYHOM BOIBI, CHIMXEHME €TI0 U yBeJIMUEHME I'PYHTOBOTO NUTAHUSA CIOCOOCTBYIOT
INOBHIIEHMIO MMHepalIM3auuM. [I0O3TOMYy B NepMOI NOJIOBOObSA MIM NaBOIKOB
MMHEepaamM3alUusa BOOb OBlBAET MMHMMAJBHOM, B NEepPMOI BMMHEM U JIETHEM MEXEHU
oocTuraeT MakKCHUMyMa.

KonmmuecTBO pacCTBOPEHHEIX BelleCTB (S), NPOHOCUMEX UYepes
XMBOE CedeHMe IIOTOKAa B eIOMHMIY BPEeMeHM, Ha3BBaeTCHd pacxoloM
PACTBOPEHHEX BElEeCTB

S=aQ, (12.20)
roe S — pacxom PacTBOPEHHHX BEMECTB, KI'/C; A — KOHLEHTPalLud MOHOB,

mr/n; Q — pacxom Bome, M’/C.

Pacxon paCTBOPEHHEIX BeEWEeCTB, OTHECEHHHM K KaKOMy-TO Iepuony
BpeMeHM [I', mpencrabifgeT CyMMapHEM CTOK BEHHOCMMEIX PEKOM COJeM
(MoHHHM cTOkK) . IIo maHuHeM O. A. AnexmHa (1970), CTOK pacCTBOPEHHEHX
coJlell B YCThbSAX HEKOTOPHX OOJNBIMX PEK IOCTUIaeT 3HAUMTEJbHHX
pa3MepoB (Tabm.l12.1).

Tabnuua 12.1 - CpeXmHUMV TOOOBOM MOHHHEIM CTOK HEKOTOPHX pPEK
CCCP
Peka Inomans MoHHBIH Pexa Inomaas MoHHBII
DacceiiHa, CTOK, MJIH. 0acceiiHa, [CTOK, MJIH.
Jlena 2420 59,8 Coeipmapbs 219 9,51
Boara 1350 04,4 AMyp 1620 9,11
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Enuceit 2470 43,2 HETp 64 7,64
O6n 2450 33,8 ypa 178 5,20
Amynapbs 237 19,3 edopa 259 5,66
Cesepnas /Ipura 350 13,8 y0aHb 61,5 3,04

BHYTPUI'OIOBOE PaclpelleJieHVe CTOKa PAaCTBOPEHHEIX BEHIECTB B OCHOBHOM
npenonpenenseTcs paclhpelesyleHMeM XMIKOT'O CToKa [0 IepmomaM roza. Us
BrIpaxeHusa (12.20) craemyeT, YTO C BO3pacCTaHMeM BOIOHOCTU PEKU
YBEJIMUMBAETCS CTOK PACTBOPEHHEIX BemeCTB. [[o3TOMy Ha pekax
BOCTOYHOEBPOIENCKOTO THIla OCHOBHAS YaCTb MOHHOTO CTOKa MIPUMXOOMUTCS Ha
BECeHHee II0JIOBOObe, XOTS MMHEepaJM3aluMs BOIEL B DTO BPEeMS MMHMMAJIbHAA;
Ha pekax C IIOoJIOBOObEM B TeIJioe BpeMs Tona (HajJlbHEBOCTOYHEBIM,
TAHBIMAHLCKMM TUII) MaKCHMMAaJIbHEIM CTOK PAaCTBOPEHHEIX BelleCTB HabjowIaeTcs
JIETOM.

Cenesble nomoku

CeJleBEIMM IIOTOKAMM HAB3HBAKTCA OYPHO TeKylMe IOTOKM, ofpasynlmecs B
Topax B pesyJbTaTe MHTEHCUBHHIX JIMBHEM WMJIM MHTEHCUBHOTO CHETOTASHUS.
Cenu oTnnuanTCcsa OONBIMM COIEPXaHMEeM HAHOCOB Pa3JIMUHOM KPYMIHOCTM — OT
MeJIbUaMiiMX IMeCUMHOK IO KPYIMIHHEX OOJIOMKOB T'OPHBEIX MNOPOHN. HaHOCH B CeJIeBHX
IIOTOKaxX MOTYT COCTAaBJIATE IO /5% obuey MaccCh I[IOTOKA.

B pesysipTaTe BHBETPMBAHUA T'OPHEIX [IOPOL HAa BOJOCOOpe M B pPycCle
HakamnmMeaeTcs OoJiblloe KOJMYUeCTBO TBEPIOI'O MaTepualna, KOTOPHIM JIeT'KO
TPAHCIOPTUPYETCS BONOHEIM I[IOTOKOM, MMeIMM OOJIBUON YKJIOH. lIpM oOuIMMu
OCaIKOB Ha BomocHope M CKJIOHAX HOOJIMHE pas3BMBaeTCsa dDorarasd
pacTnTeJIbHOCTE, KOTOpad IMIpenoXpaHAeT MX OT pa3pylleHMA M 3aTPpyOHAEeT
IIpPOlLleCC CMBIBa TBEPHOOT'O MaTepuajia ¢ BomocHopa. Majioe KOIMUECTBO
BHIIANAKIMX OCAanKoB, HaobopoT, co3maeT OJIaroNpPMUATHEE YCJIOBMS IOJid
bopMMPOBaHMA COJIeM, BOIOCOOpP cCJjlabo 3apacTaeT PAaCTUTEJIBHOCTHIO,
YCUIIMBAKTCHA [IPOLIECCH pas3pylleHMsa TOPHHX IIopon, objieryaeTcsa CMEEB TBePIBIX
JyacTul, ¢ sBomocbopa.

HIIUTEeJIbHOCTL CeJIEBHIX [1aBOIOKOB 3aBUCUT OT IIPOOOJIXMUTEJIbHOCTNM JIMBHA
M CKOPOCTM TedeHMA BOIEL IO CKJIOHY M PYCIlY. Yame BCero ceJleBHE I[1aBOIOKU
OJIATCA HECKOJIBKO 4YacCOB.

[Io cocTaey CeJIeBOM MAaCCH BCEe CEeJIEBEIE INOTOKM OEJIATCA Ha TPpU
KaTeropum: I'PA3EeBEE, I'PA3EKaMEeHHEEe U BOINOKaMeHHEle. COCTap CeJIeBBIX
IIOTOKOB LEJIMKOM 3aBMCUT OT IOPOXH, CJaraKlMxX [NOBEPXHOCTH I'OPHBIX
CKJIOHOB. ECJM Ha CKJIOHaAxX M B PYyCJIe HaKONMJIOCh MHOI'O KaMHSA, I'allbKM,
BaJIyHOB M CKAaJIbHEIX OOJIOMKOB, TO IIPM JIMBHE WMJIM MHTEHCUMBHOM CHEeTOTaAaHUU
MOXEeT COOPMMPOBATBCHA BOIOKAMEHHEI CeJib. ECJIM KaMHeM Ha CKJIOHax U B
pycJle HeT, M BOIa CMEIBAeT I[IOYBEHHBI CJIOM M CYIJVIMHKM, ODpasylnTCH
TpA3eBHE NaBONOKM. [IpM OOHOBPEMEHHOM IONAaIaHMM B PYyCJIO M MEJKMX QpakKLuMn
VI KPYIHEIX OOJIOMOUHBIX IIOPOL QOPMUPYKTCA I'PA3EKAMEHHBEE CeJll.

B I'ps3eBHIX IOTOKaxX BCsS Macca, BKJOUYas U I[JlaBanolye Tejia, IOBWXEeTCH
OpUBIU3UTEJIBHO C OOMHAKOBOM CKOPOCTBIO, I[IOBTOMY BECb CEJIEBOM I[IOTOK
npencTaBysgeT COOOM OIMHOUHYK BOJIHY, KaK IIPpM OOBIUHEIX PEUHEIX IIaBOIOKaX.

OCOOEHHOCTEI I'PS3EeKAMEHHHX M BOIOKAMEHHEIX CeJIeM HABJISeTCH 3aTOPHBM
XapakTep mMx OBuxeHus. CejieBas MaccCa DTUX [NOTOKOB HEOINHOPOHHA; MeJIKMe
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YacTULEl NEePeIBMTANTCSA BO B3BEIEHHOM COCTOSHMM, KPYIHBE — TajlbKa,
meOeHb, MeJIKMM KaMeHb — [epeMellalnTca NO AOHY. Bxozdmme B COCTaB CeJIEBOMU
MaCCH KpYIHEE KaMHM MOTYT IepelBMIaTbCs [IOTOKOM JIMIL IIPY IIPOPEBE
BPEMEHHBEIX HaI'POMOXIEHMM KPYIHHX KaMHEM WM [PU PE3KOM CYXEHUM U
IIOBOPOTE pycClla, KOT'Za CKOPOCTb MMOTOKAa 3HAUUTEJIBHO BO3pacTaeT.

B pesysibTaTe BOBHMKAKIMX 3aIepPXeK y INperpal CeJlb OBUXETCH
OTHEeJIbHEMM, CJEeIylIYMKU OPYT 3a OPYITOM, BOJIHaAMM MJIM BajlaMM. BHCOTa 3TUX
BaJIOB mocTuraeT 2—6 M. UMCIO OTIEJIbHBIX BaJIOB CeJid BeCbMa Pas3JIMUHO: Ha
p. Kum-Yay mx ObLIO oTMedeHOo 12—14, Ha p. Masnon AnMaatuHke — 80.

BcriencTBMe 3aTOPHOTO xXapakKTepa IBWXEHMUS MaKCUMAaJIbHEE PacCXOb
CceJIeBHIX IIaBOIOKOB MOTyT B 8—10 pas OpeBHIIaTh MaKCUMAaJIbHEE PaCXOIE
HEeCeJIEBHX [IaBOOKOB.

BeIXOIS M3 ylleJsibsa, CeJIEBHE INOTOKM PaCHMPSITCS M OTJIaraklnT OI'POMHOE
KOJIMYECTBO HAHOCOB, 00Opas’ys KOHYCH BBHOCa. Tak, BO BpeMmsa cejsa 1921 1.
Ha p. Majol AJIMaaTMHKE OBIJIO BHIHECEHO 2 — 2,5 MJIH. M° HaHOCOB.

CeJsyieBEEe [IABOIKM HAHOCAT OOJBION yHepd HAPOOHOMY XO3AMCTBY.
BomoxaMeHHEE CceJiM, OBMXylMecsa C OOJIbIIOM CKOPOCTBI M IIepeMelalue
ODJIOMKM TOPHEIX IIOPOI MaCCOM IO HEeCKOJIbBKMX TOHH, o06JadalnT KOJIOCCAaJIbHOM
paspyumTesibHOY cuiio¥. Hampumep, AnMaaTHMHCKkMM cejieM 1921 1. Owmuia
paszpylleHa ©OoJibllad YacTb I'Oopona. I['pg3eBEHEe CceJiM BaHOCHAT [IOoJid, IOoOpoIwy,
3a0MBalT OTBEPCTUS MOCTOB U T.I.

I51s1 GOpbOBE C CEJIEBEIMM [IaBOIOKAMM I[IPOBOIAT HaCAXIEHME JIECOB Ha
BOomocOope; yCTpamMBaKT IIOIEPEeUHEEe 3aNpynb, CHWXaIMEe YKJIOHE PeK;
COBIamT BONOXPaHMIIMIIA IJIS aKKyMyJIALMM HaHOCOB CeJisd.

Nlekyma 8 — Ctatnctnyeckme xapakTepmucTukm peyHoro CToka

[udpoepaghbl pe4Ho20 cmoka
I'moporpadoM pexyr HazbBAETCS XPOHOJOIMUEeCKas BaBUCHMMOCTDb M3MEHEHUS

pacxoma BOIH BO BpPEMEHM B IOaHHOM cTBope peku — Q(t). Kak mpaBuio
runporpad peku paccMaTpMBART MMHMMYM 3a OOVH TOI. PaccMoTpuMm B OOmeM
Bume rpaduueckyi muHTepnperaumio Q(t) Ha puc.l13.1.
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PucyHok 13.1 - Tmmporpad pexu
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XapakTepHEEe TOUkKM I'muporpada:

TO,
1 - oceHHe-3MMHSSA MEXEHb, OIpenejiseT QMﬁﬁ
rog
2 — nmepmon nosioBonbs, onpenenseT Quaxc’s
rog
3 - BTopas BoJsiHa noJyosBonbs, Q3 < Quakcs
4 — 5eTHaId MEeXeHb;
5 - OCeHHuM naBOIOK.

Tun rupgporpada B KaxIOM KOHKPETHOM CJlydae 3aBUCUT OT
KIMMAaTUUECKUX U QUu3MKOo-Treorpadmueckux GaxTopoB OGOPMUPOBAHMSA PEYUYHOI'O
cToka. CymecTByT I'MIpOoIpadrl, B KOTOPBX OTCYTCTBYEeT NAaBOIOK, HO €CThb
IOJIOBOILE.

I'moporpad® NoO BpeMEeHM MOXET HauMHATBCSA KakK C 1-To Mecdla roma Tak
1 c JgoboTro OPpyTOoT0 MecsAlla C KOTOPOI'O HauMHalIMCh HabjoaeHMs. B cBA3U C
3TMM B I'MOPOJIOTMM IIPMHATa XapaKTepHad paspeska r'oma 10 BPEMEeHN,
KOTOpasa ONpenesyiseT B TUIPOJIOTMM XapaKTepHBe TONb:

1. KajleHmapHBM T'OI, 3a HaAuajlo KOTOPOT'O IPMHMMAETCs SHBapb
(puc.13.1);

2. TMOpONIOTHUYECKHUIM T'OI, 3a Hadajio KOTOPOTO IMIPMHMMAeTCS Hadajio
OCeHHe-3MMHEM MeXeHU;

& An :

3. BOOOXOBMAMCTBEHHEI I'OI, 3a HAYaJI0O KOTOPOTO MNPMHMMAETCS OKOHUAHME
OCEeHHe-3MMHEeM MeXeHM WUJIM Hauajlo IIO0JIOBOIbS.

e

IT'moporpadsl MOTYT MMETH 2 BMIA, B SBaBUCUMOCTM OT MCXOIHOM
nHOOPMaLIUN

I. Bun HenpephBHOM QYHKLUMN;
II. Bun muckpeTHOM OGyHKUMM (puc.l13.2).
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Pucynox 13.2 - JuckpeTHBHN Imaporpad pexu

Ecam rumporpadu 3amaHbB 3a pAan JieT, TO OHM 00pas’yiT byHKLM,
KOTOPYI HAS3HEBAKLT I'MIOPOJIOTUUECKUNM PSAI.

Cmamucmuyeckue xapakmepucmuku pe4H020 CmMoka
1. XapakTepucTtuka (rpadbmk) HOpomoJoxMTesibHOCTU (puc.l13.3);
2. XapakTepucTuka (rpadmk) UYaACTOTH WM NOBTOpSeMoCcTH (pmuc.l1l3.3).

Tpaduk MNPONOJIXKUTEJNIbHOCTM — 2TO BaBUCHMMOCTL, KOTOPpas OIpelelseT
Korma GaxTMUecKMM pacxol PeKM [IpeBBIlall MM OBl HIMKEe 3aImaHHOM eé
BEJIMUMHEL, TO €CTb [IOKAa3hBaeT CYMMAapHYK NPOIOJIXUTEJIBHOCTE (QaKTMUEeCKOIT'O
pacxoma BOIB 3a OINPeIeJIEHHEM IIPOMEXYyTOK BPEMEHMU.

MeTon nocTpoeHud rpadrka NPOHOJIKUTEJIBHOCTM. JCXOOHOM MHOOpMaLuen
ABISAETCH BalaHHBM TMAOPOJIOTMUECKMN PAI PacxXOmoB.

Fpafing wacmomse

Fparefitine 5 prod o N ¢ s HOCH i

i I ' a2

2R ARSI T
e Wk

Keauvweemao MECRIER

PucyHoxk 13.3 - T'paduk NPOOOJIXMTENBHOCTM M YaCTOTEH
Tabmuua 13.1 - IlocTpoeHMe Trpaduka NPONOJIKUTEJIBHOCTU
3 [IpoomKUTEIBHOCTD
Ne Qi, Mm°/c
t;, mec ti, %
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Quax t 7 100%

to

t3

AlwIpN]| -

iy

n Qmin tn

[lpexne BCeTO BalaHHEM IMIPOJIOTUYECKMUNM PAn B MHTepBajie OT Quaxe OO
Quuu Heobxommumo pasz®buTh Ha psan 30H BenmurHoM AQ;, NpuuéM BeauuMHa SOHH
AQ; mosrxHa OBITHL TeM MeHblle, UYeM dalle NPOUCXOIUT kojiefaHue pacxola BOIH
(rabn.13.1 u puc.13.3). TakuMm obpasoM, I'paduKk NPOIOIIXUTEJILHOCTU
ABJISETCH MHTETIPaJIbHOM QyHKUMEN.

I‘pa@mx YacCTOTEI — 39TO 3aBMCMMOCTB, KOTOpasd IOKa3eBaceT CYMMAPHYIO
YacCTOoTy IIOABJIEHNVMA IOAaHHOI'O pacxXxoma BOOEBL.

Ty =t — (13.1)
HaumHaTe OOCTpoeHMe I'padmkKa YacTOTH HAIO C pas3bmueHusa Ha 30HE AQ;
(kax paccMOoTpeHO BHIIE) . Tornma
~ Qi + Qi+1
= (13.2)

[locTpoeHMUe NpencTaBJieHO B Tabmuie 13.2 u pucyHke 13.3.

Tabmmua 13.2 — IocTpoeHme rpadpmka wacTOTH
3 3 qacToTa
Ne Qi, Mm’/c | ti, mec Qi+, M/C
Ti, MEC Ti, %0
—_ + T'
1 Qmax t Q12 = % TL=t,—t4 ?l 100%
t
t3
4 1y
n Qmin tn
TaxuMm oOpaszoM, I'padMk YacTOTH — 3TO IudbepeHLUMaAJIbHAA QYHKIMA.

OcobeHHocmu hocmpoeHus 2paukos hpodoKUMebHOCMU U Yyacmomel 0/

duckpemHouU ucxodHou UuHgdopmayuu

,HI/[CerTHaH MCXOIOHAasA MH@)OpMaLLMH XapakTepmusyerTcsd
CpeﬂHeMHTepBaJ’[beIMM (KaK npaano CpeﬂHeHeKaﬂHbIMM nJin Cpe,HHeMeCFIT{HbIMM)
pacxomaMy BOXEl, MeXIy KOTOPHMM He CylleCTByeT (QYHKUMOHAJIbBHOM CBA3MU, a
€CTb Pa3pPbIBEl HEIIPEPEIBHOCTV MJIM CKA4YKM MeXIOy HMMHU.

1) B ¢cBAB3M C 2TUMM yKasaHHHEHE OCOOEHHOCTM 3akKJIoualnTCcd B CclelynleM -
KOMMUecTBO 30H no AQ omnpenmensercsa KOJIMUECTBOM CKAUKOB (pPaspHBOB)
MeXIy CpelHEeMHTEePBAaJIbHEIMM pacxolaMy M COOCTBEHHO BeJIMUMHA KaxIoM
30HE paBHa BEeJIMYUMHE CKauKa MexXxIy CpelHeMHTEpPBaJIbHBEIMM PacxodaMu.
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2) IOna muckpetHoi oyuxkuvu Q(t) nmpm nmocTpoeHur Tpadrka YacTOTH ee
3HAUEHUsS OTHOCUTCSH HE K CPpeOHeMy 3HAUEeHMIO pacxola IaHHOMU 30OHH

AQ, a 1; oTHOcuTCsa k pacxony Q1.

0

Hauano epadrura wacmomaot
L Ipapux npoovascumenviocmu
Tpadur vacmomunr

r LT

V3 aHaaMz=a I[NOJIyYeHHBIX I'Pa®UKOB CJelyeT, YTO OUEBMIOHO 10 I'paduxky

IIPOOOJIXMTEJIbHOCTM MOXHO IIOCTPOUTH Ppa@MK Y4acTOTHE, a TaKXe 10 3alaHHOMY
rpa@MKy YacCTOTEI MOXHO IIOCTPOUMTH Ppa@MK IIPOOOJIXMTEJIBHOCTM IIPM YyCJIOBUM,
YTO 3adaHbl Ha4YaJIbHEIE 3HaAYEHNVA INPOIOOJIXMTEJIBHOCTM M PaCXOOBI.

IerCcTBUTENBbHO, Tipq =T;—t; oia i=1 - t, =11 +t;, Toe t; — 3amaHHoe
HadvaJlbHOE 3HaudYeHMe IIPOIOJIXMTEJIbHOCTM OJId HadaJIbHOT'O 3HadeHMA pacxona.

T.e. ecaM eCcTb TOJIBKO I'padMK YWacTOTH, TO NPMOABMB K HEMy HadajlbHOE
SHaA4YeHMe MOXHO IIOJIY4YUTDb Pp&@MK HpOHOﬂXMTeHbHOCTM.

Nlekuma 9 — BopoxpaHunumua, Ux TUnbl, HA3Ha4YeHMe U OCHOBHbIE
XapaKTepucTuKm

OnpedeneHue sodoxpaHuauwa
ECcTeCTBEHHE pPEeXMM PEeYHOTO CTOKa, KakK NpaBUJIO, He CcOoBIajaeT C

TpeboBaHUAMM HOTpebuTesie (OCODEHHOCTM BHepreTMkM) . IIeJio B TOM, UYUTO
€CTEeCTBEHHHM CTOK B 3MMHMM I[1epMOI MMHMMAJIBHEIM, a sHepreTudecKas
Harpy3Ka MaKCuMaJlbHa M, HAoOOpOT, B BeCeHHEe-JIETHUM [IepMroI
BJIeKTpUUYecKas Harpy3Ka CHMXaeTCsd, a PedHOM CTOK B 3TOT IepMron
HamuboJipmmMl. ABHOEe HeCOBIaIeHMe. B 3ToM ciydae TpebyeTcs
IepepacrnpenejieHe PedYHOI'O0 CTOKa BO BPEeMeHM 3a CYeT OONOJIHUTEJIbHOM
EeMKOCTHM, T.e. BomoxXpaHuMima. TakuM oOpa30M, BOOOXPaHUJIMIE - 2TO BOIOEM
COBIAaHHBY BOIOIOAINOPHEIM COOPYXEHMAMM C LeJIblo IepepaclpenelieHus
€CTEeCTBEHHOT'O PEUYHOT'0 CTOKa BO BPEMEHM IJiS yIOBJIETBOPEHMS TpeOOoBaHUM
noTpeduTresien.

Knaccugukayuu sodoémos
HOCKOJ’Ibe BOOOXpaHMIMe — 3TO BO,JIOéM, a BCe BOIOeMBL
HOHpaBHeﬂHDTCH Ha:

1. Majible — nOpyIs uiM GacCerHB Vgs;lmnHM3;

2. Bosbume - BomoxpaHmmmma Vg > 1MaH M3.
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BomoxpaHuimila NOOPA3OEJIAITCA 10 Ha3HAUEeHMIO:

1. IIna peryamMpoBaHMs PEYHOT'O CTOKa;
2. Insa TpaHcbopMauuy (Cpes3ky) BOJIHH IIOJIOBOIbS MJM NaBOIKa C LeJIbio
YMEHBIIeHMS NPONyCKa MaKCHMMAaJIbHEIX PacCXOOOB BONEHL.

BomoxpaHuauiia NOOpasIesigioTCsa [0 IJUTEJIbLHOCTM LMKJIa PeryIMpOBaHMUS
(cpabOTKM—HANIOJIHEHMSA)

a. CYTO4YHOI'O pPeryJMpOBaHUA;

©. HenenbHOTO perynMpoOBaHMA;

B. Ce30HHOT'O peryMpOBaHMA;

r. 'oooOBOTO pPeryJamMpoOBaHMA;

. MHOTOJIETHEI'O peryJiMpOBaHUA.
BomoxpaHunMia NOOpasiesigioTCsa IO TUIlaM CO3OaHUg:

1) PycrnoBee — MMEOT HeOOJbUIYI [JIOWAab BaTOIMJIEHMS M HOCTATOWHO HUBKY
CTOMMOCTE I10 COOPYXEHUIO;

i~

2) lo¥MeHHHE - MMEIT IOCTAaTOUHO OOJIbUYK ILJIomalb 3aTOIJIeHUS 3eMellb U,

KakK [IpaBuiio, TpebylT OOBRaAJIOBAHMM IJIS yMEHBbUIEHMS 3BaTOIJIEHUM;
}'/ ;T

3) O3épHEIEe — CO3mamTCHa Ha E€CTEeCTBEeHHHX O03&pax, dYTO BecCbMa
3SKOHOMMUECKM 2QOEeKTMBHO, HO He BCerZa BO3MOXHO (VpkKyTckoe
BOIOXPaHMUIIMIIE Ha O3epe Bawmkai) ;

4) VIckyCCTBEHHEIE — OTHOCATCSA K KaTeropmum OaccerHor I'ADC.

OcCHoBHble napaMmempbl U xapakmepucmuku 8000XpaHuAUuWa

Pucynoxk 14.1 - IljaH BOOOXpaHMIMIA (a) M CXeMaTUUeCKMUM OPOIOJIbHBIM
npodnibe BomoxXpaHwuMima (0)
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1 - mmormHa; 2 - MEPTBEN! OOBEM, 3 — YypOBEeHE MEPTBOIo o0O0BéEMa YMO,; 4 - nome3Has EMKOCTE
BomoxpaHmuma,; 5 — HOPMAaJLHEM [NONMIOPHER YPOBEHHL HIY; 6 - éMKOCTE (QOPCHUMPOBKM; 7 —
dOPCHUPOBAHHER MOLIOPHER YPOBEHE OIIY

XapakTepHble OTMETKM YPOBHEM BOIH B BOoIoxXpaHuiuiue (puc.l4d.l u
puc.14.2):

1. HIY- HOpMAaJIBHBEI MNONINOPHEIM YyPOBEHB — B3TO MaKCHMMaJIbHAasA NPOeKTHAas
OTMEeTKa YPOBHA BOIE BOIOXPaHMUIIMIIA, KOTOPas MOXET NOOOECPXMBATBHCSA B
HOPMAJIBHBIX YCJIOBUAX 3KCIJIyaTaluu;

2. OIIY - orTMeTka QOPCHMPOBAHHOTO IMOANOPHOTO YPOBHS — B3TO MaKCMMallbHas
OTMEeTKa IIPpM IIPOIIyCKe pacyeTHOI'O MAaKCUMaJIbHOI'O pacxonma BOIHI;
3. YMO - oTMeTKa YPOBHHA MEPTBOI'O obbeMa — 2TO MMHMMAJILHEI YPOBEHBb

BOIBI, COOTBETCTByKUASA MaKCUMMAJIbEHOM IONYCTUMOM IJIyOMHe CpaboTkKU
BOIOOXPaHMUIIMIIA, IIPU KOTOPOM OCYWECTBJIA€TCS HOPMAaJibHAad
DKCIJIyaTallMOHHAA TUIAPOTEXHUUECKME COOPYXEHUS M TUIPOMEXAHUUECKUE
OOOpPYyLOBAHUA .

XapakTepHble ob6beMb BoImoxpaHmiMma (puc.l4.l um puc.l14.2):

1. ObveMm GOPCUPOBKMU, V@ — BTO OOBEM BOOE MeXOy OTMeTKoM OIIY u
oTmMeTkoM HIIY;

2. NomesHut obveMm, V; — 370 obbeMm Mexnay orTMeTkolM HIIY m ormeTkon YMO,
KOTOPEIM MCHOJNIB3YETCS IJI PEeTryJMPOBaHMS PEUYHOTO CTOKa;

3. MepTBeii o6vem, Vyyg — 2TO 0OBEM MexOy OTMETKONM YMO 1 OHOM
BOOOXPaHUIIMIIE, YYaCTUA B PEryJIMPOBAaHMM He IIPUHMMaEeTCH;

4. Tonuet oBbem Bomoxpanmmvma, Vg: Vy=Vy+V,+ Vyyg.
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PucyHok 14.2 - OCHOBHEIE XapaKTeprMCTVKYM BOOOXPaHMIIMIIA

[TonoxumeibHble U ompuyame/ibHble 8/1eHUS NpU co30aHUU 8000XpPaHUAUUA
[TosIoXMUTEeJIbHEIE ABJICHNA :

1. PerynupoBaHMe PEUYHOT'O CTOKa;

2. CosnmaHue Hamnopa (PHepreTHuKa);

3. ObecrneueHre I'MIpopecypcaM BCeX BaMHTEePEeCOBAHHEIX OTpacyiel BOIHOTO
X0OB4gMCTRA.

OTpI/H_[,aTeJ'Ib HBIE ABJICHUMA:

1. CylmecTBEHHO M3MEHSeTCHd €CTeCTBEHHEM pexryM pedHOoI'O CTOKa,
YMEeHbIIaeTCHd CKOPOCTb TedeHMA BOIEBI;
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2. C yMeHBUIEHMEM CKOPOCTM TEeUeHMs yBeJMUMBAEeTCs MHTEHCUBHOCTB
OTJIOXEHVMA HaHOCOB, M, Kak CJjiegCTBUM, 3alJI€eHMA BOIOOXPaHMIIMIA ,

3. CoznmaHMe BOIOXPaHUIMIA NPUBOOUT k NepedopMMpOBaHUIO (TepepaboTKe)
Oeperos;
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4. YBeJUUMBAETCS I[OTEepPM BOIH M3 BOJIOXPAaHMIIMIIA (MCHIapeHue) ;

5. BomoxpaHuiauiia C OOJIBIOM IIJIomanabid BOIHE MOTYT IIOBJIMATHL Ha
KIMMaTHUMUeckme GakTope (pacrnpelieljieHVe OCaIaKOB, MCIapeHue, ..), UYTO
MOXET IMPUBECTM K MBMEHEHMI0 MUKPOKJIMMATa B JaHHOM pPaMoHe;

6. VI3aMeHsaeTCsa TEePMUUECKMUM PeXuM BOIBE 3a CUET CO3NaHMsa OOJIbIMX
TJIyOuH;

7. CosJmaHMe BOIOXPAaHWMIIMUIl CIIOCOOCTBYET Pa3BUTUIO0 3HAUUTEJIbLHEIX CT'OHHO-—
HATOHHEIX YCJIOBUIM;

8. CosmaHMe BOIOXPAHUIIMI, CO3HOaeT YCJIOBUS IJjisd OoOpa30BaHMUA JbIa.

Jlekyma 10 — Tnaponornyeckmn pexkum BOAOXPaHWIMLL

OcobeHHOCMU YPOBHEHH020 pexxuMa 8 8000XPAHUAULLAX

HonnoprIe COOpPYyXeHNMAd, co3rawniye BOHNOXPAaHMIIMIAa CYyWLeCTBEHHO
M3BMEHAT eCTeCTBeHHHﬁ peXMM peKM. C OGpaBOBaHMeM BonoxpaHMana
SHAUMTEJIbHO YyBeJIMUMBaAeTCHA PHyGMHa 11 mMpMHa BOIOTOKa M ILJIOlallb sepxaﬂa
C OHHOBpeMeHHHM YMEHBIIEHVEM CKOpOCTeﬁ TeUueHMda BOIIBL. B maBmcmuMOCTU OT
X M3MEeEHeHUnHA HpOMCXOﬂMT TaKXe 33HaUMMTeJIbHBIE M3MEeHEeHUA PMHpOﬂOPMHeCKMX
IapaMeTpoB PEeKM - €€ YyPOBHEM, TBEPILOIO M PAaCTBOPEHHOI'O CTOKOB,
TepMquCKOPO n JIegoBOT'O peXMMOB.

CosmaHMe BOIOXPaHUIIMI HNPMBOOUT K TOMY, YTO Takue QaKTOPH Kak
BeTep M aTMochepHOe ImaBJIEHME, KOTOPHEE paHee He OKasHBaJu
IIEPBOCTEIEHHOTO BJIMAHMSA Ha YPOBHM BOIH B pPeke, CTAHOBATCSH BaXHeMUMMU
3JIEMEHTAaMM YPOBHEHHOT'O PpeXMMa B BONOXPAHMIIMIAX .

Brmaunue BeTpa " aTMOC@epHOPO JaBJIEHUA YCUIIMBaAETCA C YyBEJIMYEHUEM
mJIomanr BOIOOXPpaHMJIMIA .

BeTep okxaszpiBaeT HamboJibllee BOBOEMCTBME Ha YyPOBEHBb BOINE B TeX
CJlydadx, KOoI'oa HallpaBJIEHME, IO KOTOPOMY BOIOOXPAaHMIIMIIE BBEITAHYTO B
JlaHe, CcoOBNamaeT C HaNpaBJIeHMEM PO3bl BETPOB. [IOoO BIAMAHMEM BeTpa
obpasynTCcsa ABJIEHMSA CIOHa M HaroHa BOOel. CIOH — IHIOHMXEHME YPOBHSA,
obpasyeTcsa y TOro Oepera, CO CTOPOHH KOTOPOI'O OyeT beTep. llpu 3TOM,
OoJibiMe MacCCH BOIEI, YBJIEKAEMBIE BETPOM, II€peEMEUlAnTCAd K IIPOTUBOIIOJIOXHOMY
Bepery y KOTOPOTO yPOBEHBb IMOBHIIAETCA — O0pas3yeTCcsa HATOH. IIOBBIIEHME
YPOBHA BOOBEI IIPUMBOIOIMT K H@O@XOHMMOCTM YBeJIMYEeHMA OTMETKU Pp@@HH
IIOOIOPHEIX COOPYXEHMM NPM MX NPOEKTMPOBaHUM. [IOMMMO CIOHHO—-HAT'OHHBIX
ABJIEHUIN BETep BBI3BIBAET OOpasOBaHME BOJIH, YTO TaKXe HeOOXOOMMO
YUYMTBEIBATE NPM NPOEKTUMPOBAHUM I'MIPOY3JIOB C LEJIbD NPeOOoTBPAalleHMs
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epenmuea 4depes I'MAPOTEXHMUECKME COOPYXEHMSa M CO30aHMA CIelMasibHBIX
YKPENUTEJIBHEIX COOPYXEHMM, CHMXAKIMX pas3pylleHrue OeperoB BONOXPAaHMIMI U
3JIEMEHTOB I'MIPOY3JIOB.

YpoOBeHb BOIBl B OOJIBUIOM BOIOOXPAHMUIIMIIE MOXET M3MEHSATbHCH, €CJMU
HEeONOVMHAKOBEIM OKAas3EBAETCHa aTMOCOepHOe HaBJIeHME B PA3HEIX TOUKaX €TI0
nopepxHoCcTM. Takue KkoOJIeDaHMA YPOBHEM, NOHOOHEE BOJIHAM OOJIBWOM IJIMHEL,
HasHBaLTCA ceMmaMM. Vx aMIamMTyOa MOXeT IOOCTUITaThb BeJIMUMHEL 1 M U Oojee
B 3aBUCHMOCTM OT OBICTPOTEL M pPa3MepOB M3MeHeHMHA aTMOCOepHOI'O IaBJIEHMUS.

3auseHue 8000XpaHUAUW,

Co3maHMe BONOXPAaHWMIIMI, BCJIEACTBME OOJBIOTO YyBEJIMYEHUS XUBOTO
CceueHMus IOTOKa, CYUWECTBEHHO CHMXAaeT CKOPOCTb TEeUeHMS BOIBE M yMEHbIlaeT
TPAHCHOPTUPYIYID CIOCOOHOCTH IIOTOKA. OTM OBCTOATEJIbCTBa MNPUBOOAT K
TOMY, YUTO M3 I[IOTOKa BOXNH, HACHIIEHHOT'O HAHOCAMM, I1O MEPE €TI0

[IOCTYIJIEHMS B BONOXPAaHMIIMIIE M CHMXEHMS CKOPOCTM TedeHMda, CcHaudala
BHINaZalT Haubojlee KPyIHEE, YacCTULE, =BaTeM 0OoJjiee MeJIKMe U, HakKOHell,
MesbUaymme. B pesylbTaTe »TOI'O Ipollecca NPOMCXOIUT I[IOCTENeHHOE
3aloJIHEHME BOIOXPAaHMIMIIA HAaHOCaAMM M eI'0 3aujieHue. HIMTEeJIbHOCTH
3aMJIeHMss BOLNOXPAaHMIIMIl pPas3JiMuHasg M BaBUCUT OT MX OTHOCUTEJIBHOI'O oObeMa,
bopmel, KONIMUeCcTBa HAHOCOB, MX COCTaBa, yKJIOHA peku M Op. Majkle
BOIOXPaHUIIMIIA Ha TOPHBIX pekax, HeCcymMx OOJIbIloe KOJMUEeCTBO KPYIIHEIX
yacTul, OoJiee NONBEPXEHH 3auJIeHMIO. BoJjblMe BOIOXPAaHMUIIMIIA PABHMHHEIX PEK
3aMJIAITCsA, KaK NPaBWUJIO, 3HAUMTEJILHO MeNJIEHHee U CJIyXaT IOeCSTKM UM COTHU
JeT.

PacueTHBEIMU XapaKTepnUCTMKaMM 3aMJIEHVA BOOOXPaHMIIMIL ABJIATCA CPOK

ciyx0bl BOIOXpaHmiMma te.; M CPOK ero 3aujieHus t,.

Cpok cayxObl BOHOXpaHmIMuma tg,; — 3TO Nepuon BPEeMeHM, B TeUeHMre
KOTOPOT'O HAaHOCaMM 3allOJIHAETCS MEPTBEM OOBEM BOOOXPaHMUIMIE Oe3
HapylWleHMS pexyuMma IIoHaulM BOIH IOTpedbuTesiaM. BrHUMCIISeTCd [0 Cclenyiuen
dbopmyie:

Vymo
tea =02 (15.1)
0
rne Wy - cpenHeMHOTONIETHAS BeJMUMHA TONOBOTO CTOKa (HOPMa) HAHOCOB.
CpoK 3amjleHusa BONOXpaHmiMma t, — 3TO Nepuod BPEeMeHU, B TedeHMe

KOTOPOI'O MNPOMCXOIOUT 3aMJIeHMe BONOXpaHmIMiua »no orMmMeTkym HIIY m
npekpaleHre ero QyHKUMOHMPOBAHMSA KaK CPenCTBa llepepaclpelesieHMsa CTOKa
BO BpeMeHM. EI'0 pacueTHasa BeJMUMHAa olpenejfseTrcsa no dQopMmyse

HITY
b= (15.2)

CilenyeT OTMETUTHL, UYTO MBJIOKEHHAHd MeTOIUKAa ornpengesyieHrda CpoKa
CﬂyX@H M 3adMJIEHVA BOHOXPaHMIIMIA MCXOIMT M3 IIPedlloJIOXeHMA, YTO BCe
HAHOCEI, IIPMHOCVMEBEIE pexoﬁ, OCTalnTCA B BOIHOOXPaHWMIIMIIE . B
HeﬁCTBMTeﬂbHOCTM, IIponecc 3aMJIeHMA BOHOXPaHMIIMI IMNPOUMCXOINMT 3BHAUMTEJIBbHO
CJIOXHee. [lejlo B TOM, UTO IIO Mepe 3allOJIHEHMA BOIOXPaHMIIMIIA HaHOCaMl,
CKOPOCTBE IBMXEHMA BOIOBI B HEM IIOCTEIIEHHO BO3pacTaeT. B pesysibTaTe 2TOIO
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CHauaJla caMele Majiele, a 3aTeM u 0oJjiee KPYIHBE YaCTHULEBL [I€PeCcTanT
BHIIANATH B BOHNOXPAHWIIMIE M TPAHCIOPTUPYITCH B HWXHMI Obed.

Tepmudeckul U 1edo8bil pexxuM 8000XpaHUIUW,
B TeueHe JIeTHeI' O nepmona HpOMCXOﬂMT HarpeBaHme MaCCBI BOIBLI B

BONOXPaHMIMIle M TOJIIM [IOPOX, cJjaramoumx ero Jioxe. C IIOHMXeHMEM U
epexoloM TeMrnepaTyps BO3Idyxa uepes 0°C, TemmepaTypa BOIH B
BOOOXPaHMUIIMIIE CTaHOBUTCH TakKxe OJIM3KOM K HyJleBol. C oOpa30BaHUEM
JIeOSHOTO IOKPOBa IpeKpallaeTCs TEIJIOOOMEH C HapyXHBIM BOBIOYXOM U
TeMIlepaTypa CcolpMKacamoilerocs C JieOsSHBEM [IOKPOBOM CJIOS BOIBEl COXpaHSeTcs
NnpakTUYeCcKM MNOCTOSHHOM, pabHoil 0°C.

OnmHakKo TPYHTH JIOXa BOOOXPaHMIIMIIA K HadaJly JiegoCTaBa He YyCIIeBawT
OTIOaTb BCe TeIlJIO, 3allaCeHHOe B JIe THUM nmepmuon. BciiencTBMe »TOTO
TeMIlIepaTypa BOIOBL IIOCJIIEe O@paBOBaHMH JIEOAHOI'O TIIOKPpOBa BHOBB HaA4YMHaeT
IIOBEINIATBECH .

To oBCTOATEJIbCTBO, YTO B TEUEHME 3BMMBl BOIA B BOIOOXPAaHUIIMIE MMEET
[IOJIOXUTEJIbHYID TeMIlepaTypy, OKas3EBaeT BaxXHOEe BJMAHME Ha padboTy
TUOPOBRJIEKTPOCTaHUMM. IOna I'SC OepMBAaLMOHHOTO THIA CO CPaBHUTEJNBHO
HeBOoJbWOM OJMHOM OTKPHTOIO KaHajla BOIa He ycIeBaeT oxJaxmarbca mo 0°C,
UTO MCKJIOYaAEeT BO3MOXHOCTL O0OpasOBaHMA JIEOAHOT'O IIOKpOBa B KaHAale,
CJIenoBaTEJIbHO He TpebyeT yBeJIMYEHMSa €I'0 pa3MepoB IPpM IPOEKTUMPOBAHUU U
obJjieryaeT YCJOBMA BKCcIJyaTaumy I'SC B LIEJIOM.

Ha I'SC OpuOJOTMHHOTO MJIM PYCJIOBOT'O TUIIOB Ipu paboTe
rMpoarperaTos B HWXHUNM Obed nomamaeT BOHNA M3 BOINOXPAaHMIMIIA, MMeKas
TeMIlepaTypy BHIIE HYJIS.

[IosTOMy JIEOSAHOM [NOKPOB B HIMXHEM Obede MoOxXeT 0OpaszsOBHIBATLCS TOJIBKO
Ha HEeKOTOPpOM paccToaHum oT I'OC BHM3 IO TeUYeHUBO. JOTO pacCTOoAHME,
HaseBaeMoe MaMHOM, B3aBMCUT OT pacxoma BOIe depes I'9C, ee TeMIepaTypH,
a Takxe OT TeMIepaType HapyXHOI'O BO3OyXa.

OueBUIOHO, YTO 3TU [IapaMeTpH I[IePeMEeHHH BO BPEMEHM, I[IO3TOMY U
pasMeps MalHBl B TedeHMe 3UMBEl MeHAKnTCA. YeMm OoJiblle MalHa, TeM MeHble
IIOONIOP OT JIeOAHOT'O IIOKpOBAa, MEHble [oTepu Hamnopa Ha I'SC, Oosble ee
MOWHOCTE M BrepPaboTka. OmHako cjenyeT OTMEeTUTb, YTO HaJIMduMe MAaWHH B
HIDKHeM Obede MOXEeT NPMBECTM K OOpa30BaHMU WyT'M, KOTOpAas BOBJIEKAeTCH
TeYeHMEM IOI Jie M CO3OaeT ONAaCHOCTBb INOABJIEHMS 3aXOPOB.

OnpedesieHue nomepb 800bI U3 8000XPAHUAUWLA
OCHOBHEIE HOTepM BOIOBI "3 Bonoxpaﬁmnmma - 2TO HOTepM Ha McnapeHme,
@MﬂprauMD, ﬂbﬂOO@paBOBaHMe ", nOJ4d CYIOOXOIHEBEIX peK, IIJIID30BRAHUE .

HOTepM BOIEI Ha MCIlapeHNte

_ hyi — hei)Fyi
AQHCH:% ) (15.3)
rne (hy —he) — OONOJHUTEJBHBIA CJIOM MUCIAPEHMS, ONPemesiSeMbli PasHOCTLIO
CJIOEB MCIIapeHMs C I[IOBEPXHOCTM BOIE 3epkajia BOomoxpaHmymma Ry un
NOBEepxXHOCTM Ccyum Ry, BaTONJIEHHOM BOmOxpaHmmmeMm; Fy - njomans 3epkana
BOOOXpPaHmwmma,; tyg — [Nepuol UCHapeHud, OOBYHO COOTBETCTBYIUMUN Nepuony

[57]



[lon penakuuer BapemHMkoBa M.A. 5-14-08

OTKPHEITOTO pycCia; [ - pacueTHH MHTepBajl. [Ipy pacueTe CpelHMX [IO0Teph
BOIBE Ha MCIApPEeHMe UCIOJbL3yeTCs BHpPaxXeHUe

Aéucn = M , (154)

tl/lCH

roe h,, h.,, F, — cpenHue 3HaueHusa CJIO€B UCIAPEHMSA U IJIOWAAM 3EepKaja
BOINOXPaHMIIMIIA 3a [ePUOI UCIAaPEHN .

[IoTepr BOIEI Ha OQUIIbTPALIMIO

_ N hy Fy
AQy _ ZizahgiFyi , (15.5)
ty
rne hgi, Fp — cryoyt u nmomanes GuiibTPaUMOHHOTO MOTOKAa; tg — mHepuon

bunpTpaumM, OOBYHO PAaBHEIM IOJIMTEJBHOCTM TOna.

IIoCckOJBbKY IJIOLIanb @MHprauMOHHOPO IOTOKa B OOJIBIIMHCTBE Cllyyaep
ornpenesyinTb CJIOXHO MJIM OaXe HEBO3MOXHO, TO HpM@ﬂMerHO CpengHme I1oTepn
BOIOEI Ha @MﬂpraHMD BBEIUMCJIIAKTCHA TIIO @opMyﬂe

AQy = 2T (15.6)
Ly
roe E¢ — CperngHee 3HadYeHMre CJIOA @MﬂpraHMOHHOPO IIOTOKay, E”W — TILJIoUlaIb

3epkajla BOOoXpaHuiMila Opu oTMeTke HIIY.

[loTepr BOIE Ha JibDoOOpasz’OBaHMe B Iepron CcpaboTKM BOIOXPaHMUIIMILA

AQ}I =7, Z?:l hﬂi(iHl’[y - FBL’) ’
3

(15.7)

roe V,, h, - nmimoTHOCTL M ToJIMHA JibOA; t; — NPOLNOJIXMTEJIEHOCTH 3UMHEIO
nepmona, onpeneiseMas [IepruonoM CcpaboTKM BOomoxpaHmimma. s pacueTa
CpemHMX [OTepb BOIL Ha JIbIOOOPA30BaHME MOXHO BOCIIOJBL30BATLCS

BHaneHMeM
— Yuhy(Funy — Fymo)
AQ, = 2 ) (15.8)
h,
rne h, - cpenHsd TOJmIMHA JbOa 3a& 3WMHMI nepwoxn; Fyyo - ILUIomans 3epKaja

BOOOXpaHmUIMia npm orMerke YMO.

HOTepM BOIOEI Ha WJIIO3OBAHME MOJIA CYIOOXOIOHEIX PEK paCCUMTHBAKTCA II0
YPaBHEHMIO

o _klbhe 3w

AQy — , (15.9)
t].l_l
roe k - xommuecrso mwmosos; [, b, h - cooTBeTCTBEHHO IOJMHA, WMPUHAE U
BEICOTA KaMephl IJin3a; II; — 4YMCJIO IUI30BAHUM B 1-1 pacueTHH MHTEpBal; tj

— Illepyon HaBUI'allM.
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Nekuya 11 — 'naponornyeckme pacyéTsl

3adayu 2udposioeudeckux pac4emos

OnpenesyieHre paCUETHHX NapaMeTpPOB PEYHOI'O CTOKa Ija Oyaymen
[IEPCIEKTUBHONM BKCIIyaTaluy NPOeKTUPYEMEIX COOPYXEHUM .

VicxomHasa mHQOpMalUMs IOJIsT BCeX I'MIPOJIOIMUECKMX pacueToB SBJISeTCs
3amOaHHEM TUIPOJIOTUMYECKUM PpPAI 3a NpeluecTBy UMM nepuon. IlIpu 3ToMm
pacueTh BHIIOJHAKLTCS IOJIS OIHOTO M3 3 yPOBHEM MCXOIHOM MHOOPMAaLMUM:

1 ypoBeHb — OPM HaJMUUM OOCTATOYUHOM I'MIAPOJIOTUMYECKOM MHOOPpMaLUU
2 YyPOBEHbL — IIPM HaJIMUMM HENOCTATOYHOM I'MIPOJIOTMYUECKOM MHOoOpMaLUm
3 ypOBEHb — INPM OTCYTCTBUM I'MIOPOJIOTMUYECKON MHPoOpMaLMM

JOoCTaTOUHOCTE MCXOOHOM MHOOPMALIMM ONpelesigseTCsa 2 YCIJIOBUSIMMA:

1) TuOopoJIOTMUYECKUM PAL HOOJIKEH OBTh penpes3eHTaTUBHEM
(mpencTaBUTENIBHEIM) , T.e€. IOJIXEH COoIepXaThb OIMH MM HECKOJIBKO
IIOJIHEIX LMKJIOB KOJIeOaHMA pacxona BOIEL M MMETb KakK MHOTOBOIHEIE, Tak
M MaJIOBOIHBEIE TEPMOMHL;

2) CpenHekpBampaTMueckKoe OTKJIOHEeHMe BaIaHHOT'O ITHUIPOJIOTMYECKOIO paAna
no pacxony & < 10%.

ECcyM He BHIIOJHAETCS XOTS OB OOHO U3 MEePEeUMCJIEHHHIX YCJIOBUM, TO
3amaHHas vHOopMaLMsa OTHOCUTCS K YPOBHI HEeIOCTATOYHOM, HO OHa €CThb. B
3TOM CJlyyae HeoOXOoOyMO BamaHHYID MHOOPMALMI0 IOMIOJIHMTL 3a CUeT
nHbopMalMy B IOPYyT'OM CTBOPE IaHHOW PEKM, Ha3BBaEeMBIM CTBOPOM aHAaJIOTOM.
Eciu Takoro CTBOpa HET Ha IOAaHHOM peke, TO HeoOXommMo OOOCHOBATH OPYI'YIO
PeKy, HasHBaeMyl PeKOM—-aHaJIOT'OM.

CTBOp VI peKa—aHaJioT' IOOJIXHBEI YHOOBJIETBOPATL CJIEeOYIVM YCJIOBVMAM:

1) CxomcTBO (@aHAJIOTMYHOCTL) KIMMATUUECKUX UM OUBUKO-TeoTpaduueCKUx
baxTopoB, oObOecleuMBaKIMX OIHOPOIHOCTL YCJIOBMSA GQOpPMUPOBAHUI
PeuHOT O CTOKa;

2) Hnomanyu BOmoCOOPOB B pPacCuUeTHOM CTBOpe (B CTBOpe-aHajiore) He
IOJDKHEL OTJIMYaThbcsa Oojee uem B 10 pas;

3) OrcyTrcTBMe GaKTOPOB MCKaXaWIMX XapaKTep eCTeCTBEeHHOI'O pexuMmMa
PEeUYHOTO CTOKa.

B cBA3M C TeM, YTO I'MIPOJOTMUYECKME PAaCUETH BHIIOJHAKTCSA Ha OyOymmn
Iepron Ha OCHOBE MCXOIHOM MHOOpMaLMM 3a NPpoleluuy Nepron IPUHMMATCSH
clenyomme OOINYyUEeHNA :

1) YcnoBue GopMUPOBAHMUS PEUYHOTO CTOKA CO BPEMEHEM He M3MeHSeTCsd,
T.e. OCTAalTCsa HEeM3MEeHHEMU KIMMaTUuecCKMre U ouauxo-Treorpadbuueckue
baKTOpPEL;

2) XapakxTep koJjiebaHMS PEUYHOT'O CTOKa Ha MNPOTAXEeHUM BCEI'O CPOKa CJIYXOH
IIPOEKTUPYEMEIX COOPYXEHUM He WU3MeHSIeTCs;

3) CoxpaHsgeTcs BaKOHOMEPHOCTL T'ONOBOTO LIMKJIA M3MEHEeHMs PeudHOI'O CTOoKa
10 ce30HaM Tona;

4) IIOCKOJIbKY BCE IPUPOOHEE IPOLECCH M3MEHSAKTCS [0 CJIOXHOM
3aKOHOMEPHOCTM U SABJISETCH IPUUMHHO-OOYCJIOBJIEHHEIMM, MIPUXOIUTCS BTU
IIPOLIECCH XapaKTepM30BaTh CJYyUYaMHEMU BeJMuMHaMM. TakuM o0paszsoB B
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pacuerax ¥MMeeM IeJI0 CO CJIyYaMHBIMM BEJIMUMHAaMM, HO HE CO CJIyYaWHBEMU
nponeccamMmm, IIOTOMY OCHOBHBEIMM MeTOHaMVM I'MOPOJIOTUMUECKMX PacueTOoB
ABJISITCSH :

- MeTO,JIbI MaTeMaTmMueCcKom CTaTUCTUKNU,

- Teopun BEPOSTHOCTENM.

OcobeHHoCMU hpuMeHeHUs 3aKOHA pacnhpedesieHUs sepoasmHocmeu 8

2udpoioeu4eckux pacyémax

1)

OBIT b

KpoMe BepOATHOCTM B I'MIOPOJIOTUM MUCIOJIbE3yeTCsa IIOHATUE
obecneueHHOCTU. OOECHEeUYeHHOCTh — BTO BEPOSATHOCTHL TOI'O, UYTO
baxkTHMUeCcKkulM pacxon OyIeT He MeHblle 3alaHHOM eI'0 BEeJIMUMHE.
dyHKLUMSA paclropenejyieHus BepOoSTHOCTUM F (X), KoTopas SBJIAETCH
omHOUM M3 GOpM 3akoHa paclpenejieHMS BEPOSTHOCTU B
TUIOPOJIOTHUM, BHpaxaeTcd B BUIOe QYHKUMM MM, UYalle IPUHATO
TOBOPUTH, KPMUBOM oOOecCledeHHOCTM. lIpM B3TOM, eciaM B QyHKUMU
F(x) aprymMeHT X, a F - BepoOATHOCTB, TO KpMBas
ODEeCIIEUeHHOCT — HaobopoT OOEeCII€YeHHOCTBh — 3TO apryMeHT, a
pacxon (unm JobOo¥ OPpyI'oM NapaMeTp PEeYHOI'O CTOKa) ABJISeTCcd
dyHkumem Q(P), moromMy uTo P - oOeclneuyeHHOCTHL BcCerza
ABJISETCS BEJMUMHOM 3aIaHHOM.

BepodaTHOCTEL [OABJIEHMA pacxola MeHblUey BeJIMUMHE BCcerla
DoJiblle BEPOSATHOCTM I[OABJIeHUS OOJIblleM BeJMUYMHBEL. [lo3TOoMy
KpuBasa ODECIEeUeHHOCTM B OTAMUMM OT F(x) - byHKUMA
yORBaKIAa .

Eciu B OyHkumMmM F(xX) MOXeT OBITH BEeJMUMHOM HEOTPAHMUEHHOM U B
TMIOJIOXUTEJIbHYID CTOPOHY M B OTPMLATEJIBHYI, TO B I'MAOPOJOTUMU
pacxonl Q oTpaHMUEeH CJieBa HYyJIeM, a clIpaBa OTPaHUUYEeHMUE He
uzpecTHo, T.e. 0<Q <o, noromy uro 0 - 3TO pexa Jmubo
nepecexaetT, JubO IIepemMep3aeT; 00 - oO3HadvaeT, UYTO Kakoy Obl
OoJbpIION pacxon HUM OBJI BCcerlla CYIECTBYET BEPOATHOCTBL, UTO OH
MOXeT CcTaThb eume 6Oojgbpume. TakuM oOpaszoM, BTO O3HA4YaeT, dYTOo
pacxoll BeJIMUMHA IIOJIOXUTEJIbHAaS .

C y4eTOM IepEeuMCJIEHHEIX OCOOEeHHOCTeM IpaduueckM 5TO MOXET
IpencTaBJIeHO :
éaﬂ é?(Fv ﬁzx,
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3amaHHBEM TUIPOJIOTUUECKUM PAL, SBJISOIMNCS MCXOIHOM
nHbopMauMer OJjsga IUIPOJIOTMYECKMX pacdeToB BCceI'a OI'paHMuueH,
IIOTOMYy KkpHMBas obOecleueHHOCTM clpaBa crtpeMurcsa k 100%, HO HMKOTIA
He OOoCTuUIaeT, a CJleBa CTPEMUTCS K HYJIEBOMYy BHAUEHMI, HO TOXe
HMKOT'Ia He IJoCcTuUIaerT.
TeopeTuUUyeCKky, KPUBYID OOECIEUeHHOCTM MOXHO IIOJIYUMTEH CJIyIEMMM
obpa3oM.
OonycTuM, dYTO MH MMeeM OeCKOHEUHO IJMHHEN pal HaOJoOeHUM 3a
pPacxonoM BOIHL.
er QZI QB Qn- Qn+l/ QN-
PauxmpyeM BalaHHBIM psan B yOBBaoILEM [IOPAOKE:
Qmaxr Qnr er QZI Q3/ e Qn+l/ QN/ s Qmin-
Haslee pa300beM NOJIyYEHHBM pPal Ha OIOMHAKOBBE MHTEPBAJBEL I10
pacxony BesmumuoM AQ ¥ B KaxIoM MHTepBajle ONpelesiMM YacCTOTy WJIN
IIOBTOPSAEMOCTb pacxona. llojyuuMm

|

T'ucmozpamma
/,/’ pacnpedenenus
A

lIpu N - 0, aAQ —» dQ (OeckOHEeUHO Majiasg BeJIMUMHA) I[IOJIYUMM
HaANPEepHBHYD (YHKUMIO (IMCTOTpPaMMy pPaclpenesieHrs) .

2 &

Kpueaa obecneuennocmu

C?b@ﬁa'ﬁ/;’cn

R i
P T
HIpounmezpupyem C Hoayuum WZP

TakuMm o0OpasoMm, OJjd TOTO, UYTOOB HNOJYUYUTb TEOPETUUECKU KPUBYIO
o0eCnedYeHHOCT HeOOXOOMMO MMeThb OeCKOHEUHO IJIMHHBM PAn.

HOCKOJ’Ibe (DaKTMEIeCKM rAan BCcerga OI'vaHMYeH, TO pPpacCCMOTPEHHEM
00pa30M KPUBYKD ODECIEUeHHOCTM CTPOUTL HEJb34, [IO3TOMY KPUBYIO
oDeCredYeHHOCTM MPeNCTaBJIgnT B BMIE MaTeMaTUUECKOV MOIesu,
KOTOpasa SBJIAETCS HEKOTOPHM IPUOIMXEeHMEM K PaCCMOTPEHHOV KPUBOMU
ODECIIEUEeHHOCTM IIpM OECKOHEUHO IJIMHHOM psale.
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[TocmpoeHue kpusbix obecnheyeHHocmu
B 3aBMCMMOCTM OT BHOPAHHOM MaTeEMaTUYECKOM MOIENM MCIOJNb3YyWT IBa
TUIIa KPUBEIX OOECIEeUYEeHHOCTM:

1. TeopeTnueckasa (aHaIUTUUECKas) KpuBasag ODECIEUEeHHOCTH;
2. OMInupuyeckas kKpuBasg oOeCleueHHOCTH.

PaccMOTPUM MNOCTPOEHME TEOPETUUECKON KPUBOM OOECNeUeHHOCTM, YUTOOEH
COCTaBUTL MOIEJIb KPUBOM ODECIeUYeHHOCTM HeODXOIMMO :

1) OBbocHOBaATh TUII MaATEMATUUECKOM SBaBUCUMOCTU;
2) OnpenesiMThb IapaMeTphl 3TOM 3aBUCUMOCTHU IJIS MNOCTPOEHUS KPUBOM
ODEeCIIeUeHHOCTH .

B kxauecTBe MaTeMaTUUECKOM BaBUCUMOCTM MOmesn BIepBele B 1930 rTonmy
OrUla HNpenjioxeHa OMHOMMHAJIBHAA KpMBas pacnpeznesieHmsa. OHa OpencTaBiisaila
n3 cebsa cyoxHoe nubpdbepeHLUMAJIBHOE ypaBHEHME, KOTOpOe HeoOXOoOMMO OBLIO
IPOMHTEIPUPOBATE, T.&. KpKMBas OOECIEeUYeHHOCTM HABJIAEeTCS MHTEeI'pPaJibHOM
byHkuMey. TOUYHOE MHTETIPUPOBAHME BTOTO yPaBHEHMS OKa3aJIoOCh BecCbMa
CJIOXHEIM, IIOBTOMYy aMEPMKAHCKMM MaTeMaTuKoM docTepom OBLIO BHIIOJIHEHO
OPUONIMXEHHOE MHTETPUPOBAHME UM COCTABJIEHAa CHpaBOuYHas Tabiauia O
onpenesieHUss KOOPAMHATE 2TOV NPAMOM. B HmajibHEMIEM 3TU KOOPIMHATH OBLIIM
YTOUYHEHE PYCCKMM MAaTEMATUKOM PHOKMHEIM M CHpaBOYHad TabiMia OoJyduiia
Ha3BaHMe «KoopIMHATH KPUBOM obecrnedeHHOCTU docTepa-—PHOKMHA» .

[IpakTUka IIoOKaszaja, 4TO 3Ta KpuBasa ODOECIEUeHHOCTM, B KaudecTBe
MaTeMaTUUue CKOM MOZOEeJIM IOaeT HaMMEHBUYI INIOI'PEWHOCTH 1PN 3HAUNUTEJILHOM
acCuMMeETPpry 3adaHHOT'O pAla. HpM YMEHBIUIECHVM aCUMMETPVV pAna M IOJid
CYMMETPMUYHOT'O Pslla yKas3aHHasd MOIeJib HaeT OOoJbllyld NOTPEWHOCTh, JMOO
BOOOIle He IIpMMEeHMUMA.

B cBa3u ¢ sTuM B 1946 romy Opula NpenjioxXeHa Ipyras MoOejb, B
OCHOBY KOTOPOM OHBJIO IIOJIOXEHO TpexllapaMeTpuuecKoe I'aMMa-pacllpelelieHue.
910 cnoxHoe nubdepeHLMaJIbHOe ypaBHEeHMEe, [NOCTPOEHHOe Ha IaMMa-QyHKLWM,
KOTOpoOe OBJIO TaKXe IIPOMHTEeIPUPOBAHO M COCTABJIEHB CIPaBOUHEIE IaHHBIE
KooOpIMHAT 3TOoM dyHKUMM. TakuMmM obpa30oM, IOJiS TOT'O UTOOB BOCIIOJIL30BATLCH
CIPaBOYHBIMM IaHHEMM KOOPIOMHAT KPUBOM OOECIeUeHHOCTM HeOoOXOIMMO
IpeIBapPUTEJILHO ONPenesiMTh €& IIapaMeTpH.

[Mapamempsl meopemuyeckol kpusou obecheyeHHOCMU

1) UeHTp pacnpenejieHUs anHQO

RN
x = r—l;xi (18.1)
I
1w
Go=7.0- (18.2)

1l
=

i

2) CpepHeKBaIpaTUUYECKOE OTKJIOHEHUE
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T (x — )2
= L
o=l ) mpun=>o (18.3)
n

[IOCKOJIBKY BaNaHHHNM pPAI OTPaHuYeH (mpu N #> ), To omnpenesnas Oy II0
OaHHOM QopMyJie IIOJIyuMM [NOTPEWHOCTD :

5= |— 18.4
= Jn=1 (18.4)

[losTOoMy IJjiga n#> 0 QopMyJia C IIONPaBKOM:

(18.5)

3) Kosdbduumenr Bapmauum C,, KOTOPEHI [NOKA3HBAET CTEIEHL M3MEHUMBOCTU
3aIaHHOTO pAana:

8y = (k — 1)2
C. === =1 18.6
voox n—1 n—1 (18.6)
4) Kosbduument acumverpum C:
" (x;—x)3 (ki —1)3
D G 1T\ S (187
n- 6y n-c,
IOnsa n #> 00 gopmyJsia C IHONPAaBKOM:
ne Y (ki —1)3
Sk = 1) (188)

ST -1)-(n-2)C

KosdduumeHT acuMMeTpMy IOPM BHUMCIIEHMM €T0 NHO QopMyJe naeT OOJbUyIo
IIOTPEUHOCTh IPM OIUTEeJIbHOCTM psana MeHee 100 jer. IIo3ToMy B OOJNBUMHCTBE
crnyuyaes (s onpeneysoT MeTOLOM IOCJIENOBATEJbHEIX NPUOIMXKEHMN.

MemoOdsl 060cHoB8aHUSA hapamempos meopemuquKoﬁ KDUBOU obecneyeHHocmu
CymecTByeT IOBa MeTODa:

1. MeTOOD MOMEHTOB — OCHOBHOM;
2. MeTon HauOOJBIIETO NPaBOONONOOUS.

Meron MOMeHTOB. OTO OIMH M3 METOIOB MaTeMaTMUecKOoM cTaTucTuku. C
IIOMOIBI0 KOTOPOTO INapaMeTph KPUBOM ODECHIEeUeHHOCTM MOXHO BEPA3BUTL udepes
MOMEHTEl CTATUCTUUECKMX COBOKYIIHOCTEM, a MMEeHHO HAUYaJIbHEM MOMEHT U
LIeHTPaJIbHEIM MOMEHT .

HauaJibHEM MOMEHT, T.e. pPacCMaTpMBaAETCS OTHOCUTEJIbLHO Hauaja
KOOpIMHAT, omnpenendeTrcsa no dopmyse:

n
1
M,, = ;Z X" (18.9)

PaCCMOTpMM HYJ'IeBOIZ HauyaJIbHEIM MOMEHT :

[63]
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0, M 1zn:°1n1n1 18.10
m=290, = — X = — = — = .
HO oy i oy n ( )
=1 =1
[lepBEIM HadYaJIbHBIM MOMEHT :
n
1 _
m=1, My = —Z X, =X (18.11)
ni=1
X=0Qy=M,, (18.12)

[JeHTPaJIbHEM MOMEHT :

M,, = EZ(xi _mm (18.13)

HyJsieBOlM LeHTpPaJIbHEI MOMEHT:

1 n
n
m =0, Mu0=;21=a=1 (18.14)

[IepBE LI€HTPAJIbHEL MOMEHT:
n n n
1 _ 1 1 o
m=1, Mu1=£2(xi—x)=52xi—x521=x—x=0 (18.15)
i=1 i=1 i=1

BTopol LEeHTpaJIbHE MOMEHT :

1 n
m=2, My, = —Z(xi — %)% = o2 (18.16)
n i=1
o = /My, (18.17)
Oy MIIZ
C,=—= 18.18
v x— MH1 ( )

TpeTun LeHTPAaJIbHEM MOMEHT:

n
1
m=3, My = ;Z“‘i -x)3 (18.19)
i=1
M, M, o (x;—x)3 (K —1)3
Cs — I-;3 — 13 - =Zl—1( 13 ) _ 1—1( 13 ) (18.20)
Oy ( Muz) noy nC,

HOCKOJ’IBKV IIapaMEeTPEl BHIUMCIIAKTCHA IO OI'PAaHMYEHHOMY pAny, TO MMEeEeT
MECTO IMOTPEMNHOCTH, C KOTOPOM OHM PACCUMTHBAKTCS. YKABAHHYK HOTPEMHOCTH
HeOoOXOOMMO PacCUMTaTh.

1. orpemHOCTb X U Q—O.

C
£p = \/—% * 100% (18.21)
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OTcoma BMUIOHO, YTO IIOTPEMHOCTE 3aBMCUT HEe TOJIBKO OT IOJIMTEJIBHOCTU
YKAa3aHHOT'O pAdrla n, HO M OT CTEIEHM €TI0 M3MEHUYMBOCTU Cy,.

2. HorpemHocts C,.

—1+C”2 100% 18.22
= * .
SC,; 27’1 0 4 ( )
TOoe n — IJIMTeNIbHOCTL psana; (€, — xosbduumeHT Bapmaumu.
3. HorpemHocTs Cs.
1 |6 2 4
ECS:C_ £(1+6-Cv +5-C,)*100% , (18.23)

S

roe C; — xosdduUMEHT acuMMeTpun.

Ecau nmorpemHocTh kosbdmumenTta acmmMerpum (; HemomycTuMO OoJblas,
N
70 (¢ HEeOoBXOmMMO ONpenesiaTh NOonNOOPOM, 3aINaBasChb pPa3JIMUHBEIMU

COOTHOUIWEHNMAMM MeXIYy CS nu C,. B IIepepoOM HpV[@J’H/DKeHT/H/[ OTO COOTHOIEHIMEe
3aapT C Yy4eTOM KIIMMATUUECKUX U (I)MBMKO—XV[MV[HGCKMX (baKTOpOB 10
clylieyriyM pPpeKOMEeHIalUMAM :

I. Cs <2C, - mns MaJIOBOOHHIX M BaCyUJIMBEIX PaMOHOB;
IT. Cs =2C, — nnsa GOJIbUMHCTBA PABHMHHHX PEeK;
ITT. Cs > 2C, — nnsa TOPHHX PeK M pPeK MyCOHHOT'O NMTAHUSA.

MeTonm Hambonpmwero nomobmusi. 5TOT METOn 3aKJouaeTCcsa B TOM, UTO
omnpenejieHMe NapaMeTPOB OCYIECTBJSeTCS IO KPUTEePHUI IOCTUMXEHUS MaKCUMyMa
(byHKLU/H/I npaBnonono@/m, T.€. INIPOM3BEOEHNUA BepOHTHOCTeﬁ IIOABJIEHUA
HabJogaeMBElX BEeJIMUMH .

B coorBeTcTBUM C sTUM MeTomoMm (g U (, onpemessoTcs IO HOMOI'PAMMAaM
(pmc.18.1) Cc npenBapUTEJIbHEIM BEUMCIIEHMEM KOBOOMIMEHTOB CTATUCTUK:

2 = )
n—1
S kilgh, (18.24)
/1 — =1
3 n—-1
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PucyHox 18.1 - HomoTpaMMel

SToT Tpaduueckum MeTon (MeHee TOUHBEM, dYeM MeTOI MOMEHTOB),
UCIOJIL3YETCS NPUM 3BHAUMTEJILHOM acuMMeTpum 3anaHHoro psama Cg > C,.

TaxkuMm 0OpasoOM, ONPEeHesMB OIHMM M3 PAaCCMOTPEHHEX MEeTONOB TPU
napamMerpa kKpusol obecneueHHocTu @y, Cs, C,, MOXHO BOCNOJIL30BATLCH

CHPAaBOYHEIMYM INAHHEIMU [OJIS ONpPeleJIeHMs KOOPIMHAT TEOPeTUUYECKOM KPUBOM
obecrneuyeHHocTu (puc. 18.2).

j4,
ey

Teopemuueckasn kpugan
ofbecneuennocmu

K

Pucynok 18.2 - TeopeTuueckas KpuBasg OOECIEUEHHOCTU

[TocmpoeHue amhupuyeckol kpusol obeche4eHHocmu
B OCHOBY SMIMPUYECKOM KPMBOM OOECHEUEeHHOCTM I[OJIOXEHAa

m 0
CTATUCTUUECKAS BEPOSATHOCTH P(n0==;;*100A)— CTaTUCTHUUECKAs BEPOSATHOCTH,

KOoTopafd xXapakTepusyeT COOHTMS, IpoMs3olenuue B IPOMJIOM, IIO03TOMYy IIPM Mm=n
P=100%
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Isia cobwlTuil, KOTOpHE npomszonnyT B Oyaymem P # 100% umkorma,
[IO3TOMY HENOCPEeINCTBEHHO IPUHATEL QOPMyJly CTATUCTUUECKOM BEPOATHOCTM IJIS
COBHTNI, KOTOPEE NPOM3OMAYyT B OyOyleM, HeJb3g. 2DTO O3HadaeT, uYTo B
bopMyJly CTATUCTUUECKOM BEPOATHOCTM HEOOXONTMO BBECTM 3MIUPUUECKYIO
IONpPaBKy, 4YTOOH 5Ta QopmyJsia He marajsyla 100%-yo BEepOSTHOCTH.

dopmyrsia nOJid pacuéTa KOOPAMHAT SMIUPUUECKONM KPUBOM ODECIEeUEeHHOCTHU
B cooTBeTCcTBMM co CHUII mMeeT clemyolmy BUI:

+100% , (18.25)

P(m)=n+1

npu m=n P # 100%.

[locTpOeHME KPUBOM OOECIEUeHHOCTM B TabJIMUHOM BMIE HNpeIcTablieHa B
Tabmuue 18.1 B rpadmueckoM Ha pucyHKe 18.3.

Tabmuua 18.1 - IloCcTpOoeHME SMIUPUUECKON KPUBOM OOECIEeUYeHHOCTU
m Q;,m3/c rox Q;, m3/c rox P(m), %
1 Qmax
2 m
l * 100%
n+1
n Qnﬁn

Y Koopounamot smnupuueckoll
A '\)0 6'\/ KDUGOU 00ecnedeHHoCHU
\

fw 1 /o
PucyHoxk 18.3 - DOunupmueckasa Kpubas ODECHIEUEeHHOCTHU

IO NPOBEPKU MNPABUIIBHOCTM IIOCTPOEHUSA TEOPETUUECKOM KPUBOM
o0eCledyeHHOCTM UM COOTBETCTBUA €€ (aKTMUeCKMM IaHHBIM HAaOJIOIEHMUM TOUKMU
SMIVPUUECKOM KPUBOM OOECIEUeHHOCTM COBMEMAIT C TEOPETUUECKOM KPUBOM
(prc.18.4) . EcayM TOUKM DBMIUPUUIECKOM KPUBOM ODECIEeUeHHOCTU
pacrnojlaralnTCcsa OOCTATOUHO PaBHOMEPHO OTHOCUTEJIBHO TEOPETUUECKOM KPMBOM,
TO TeopeTuueckas KpMBasd [NOCTPOEHA IPaBUJIBHO M COOTBETCTBYET
bakTHUEeCKMM HaOJIIISHUAM .
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PucyHok 18.4 - CoBMelleHME DSMIMPUUECKON KPUBOM OOeCledeHHOCTHU C
TEOPETUYECKOM KPMUBOM OOECIeUeHHOCTU

Ecam Touxkm 3KO jiexaT IO OOHY CTOPOHY oTHOcCHTesnbHO TKO, To TKO
IIOCTpOEeHa JMOO HEeBEpPHO, JMDOO He COOTBeTCTByeT (QaKTUUECKMM IaHHEM
HaOJOOeHUN

-~ 13/
ﬁk/ Vd/ﬁ 4975' HEBEPHO!
k , /al{

4-460
c/
P /e
B sTOM ciydae HeOoOXOOMMO CKOPPEeKTMpOBaTh NapaMeTpel TKO, a MMeHHO

coorHomeHue Cg mu C, TakmMm oBpas3oM, UTOOH [IOJIYUUTH YIOBJIETBOPUTEJIHEHOE
coeMelmenne TKO m 39KO.

TKO mMMeeT B3HAUMTEJIBHYK KPYTU3HY IIPM MAaJEIX U OOJIBIIMX SBHAYEHMAX
obecrieueHHOCTHU ¢

[68]
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L

\
@ Pl

39TO O3HAdUaeT, 4YTO IIPM ONpeleJIeHUMM PACUETHEIX MaKCUMAJIbHEIX U
MMHMMAJIbHEIX PAaCxXOHOOB MOXeT OBITh [IOJIydeHa OoJiblias NOTPEWHOCTD.

I Toro, UYTOOHB MOBEICUTB TOYHOCTD olnpeneJieHMAd MaKCHMMAJIbBHEIX U
MVHVIMAaJIbHBEIX PACXOIOOB TEOPpeTUUYECKM KPUBYIO obeCrneuyeHHOCTU InepecCcrpamBanT
Cc nowmoubiln KriieTuaTku BEpPOATHOCTNM, KOOPIMHATEI KOTOpOT?II IIpMBOIOAT B
CIIPaBOUYHBIX ITaHHBIX.

KrmeTuaTky BeposTHOCTM objiamaeT TeM cBomcTBOM, uTo mnpu Cg =0
(cummeTpuuHEll pan) TKO mMMeeT BMI JIMHEMHOM 3aBUCHMMOCTM:

g, itle

l-pL_’g‘Q

i s #0

ST P,

[Ipy OUYeHb BHAUMTEJIbHOM AaCHMMETPMM 3aIaHHOT'O psaAma, T.e.
3HAUUTEJbHOM KpyTums3He TKO, kpoMe KJIeTUATKM BEPOSTHOCTM TakKXe
OOMOJIHUTEJIbHO OCh OPAMHAT MNPEeACTaBJIAnT B JioTapudMmueckoM Macmrade:

fher

4 w 0%

[Mpeumywiecmea u Hedocmamku TKO u KO
I. SMnupuueckass KpuBasi obecrnedYeHHOCTH

[69]
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[lpeumymecTnBa :

CTpOMTCS HENOCPEOCTBEHHO IO (QaKTMUeCKMM IOaHHEIM HaOJIOOEeHUM, TO €CTb
ITO 3aIIaHHBEIM IaHHBIM;

Kaxnmasa Touka OKO oOeCledeHHOCTM COOTBETCTBYEeT OIpeleJIEHHOM IaTe,
rony HaOJIOIEHUS;

O9KO MNO3BOJIAET MNIPOBEPUTH NPABMUIILHOCTM HOCTpoeHmuAa TKO m cooTBeTCTBME
eé (pakKkTMUeCKMM IOaHHBIM HaOJIIOeHUS .

HenmocTaTkm:

KO gaBigeTCcsda OUCKPETHOM OQYHKUMEN M IIODTOMY MeXIy CMEXHEMU €M
TOUKaMM MHQOpMalLMs OTCYTCTBYET; [NODTOMY, €CJM 3alaHHAasd
ofeCledeHHOCTh [oNlamaeT MexOy IOByMsa TodKaMu, TO MHOOpMaLMsa IO
pacxony ABJIAETCS HeONpelNeJIEHHOM;

O i

[TockoJsbky ToukM IKO mmenT pas3bpoc, TO €& BKCTpalolauMa KakK B
OoJbllyld, TakK M B MEHBIYI CTOPOHY 3aTpylHeHa, Jubo BoolOue
HEeBO3MOXHa .

TeopeTnueckass KpuBasi o6eCnedYeHHOCTH

[IperMymecTBa :

TKO gaBJjgeTCs HENPephBHOM QyHKLUMEM, NIODTOMY 10 HEeM MOXHO OIpelesIUTh
3HAUEHUSA MCKOMOI'O IapaMeTpa (pacxoma) npu JIOOOM 3aIaHHOM 3HAUYEHUU
0DEeCIIeYeHHOCTH;

Sxcrpanonauua TKO BO3MOXHa B JIOOYK CTOPOHY.

Hemocrarkm:

TKO cTpouTcsa Ha 6Oa3e GakTMUeCKMX 3BHAUEeHUM pacxXoIOoB, HO IyTeM UX
MOIENIMPOBAHMA IO KOOPAMHATAaM, IOJIyYEeHHEIM 10 CIPAaBOYHEIM HOAaHHBIM;
[TockoJsbpky Ha TKO OTCYTCTBYIT TOUKM C (QaKTMUECKUMM BHAUEHUAMU
3aIaHHOTO psana, To Ha TKO OTCyTCTBYKT IaTH, I'OHa HaOJoOIeHUN 3a
bakTHUEeCKMMM pacxomoaMy BOXH.

BausHue napamempos Q,,C., C, Ha kpussie obecne4eHHOCMU.

1. CuMMeTpuuHE pan. Pamuyc acumumerpunr: d =X, —X uC; =0
2. Hecummerpuuneit pan. d #0uC; # 0
2.1. C HOJIOXUTEJIBEHOM aCHUMMETPHUEN

[70]
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X > x,, mostomy d <0,aCs>0
2.2. C oTpullaTeNIBHOM aCHUMMETPHUEN
N3 ypasHeHus (18.26), T.x. npu X <X,, nosromy d>0,al;<0.

3. Biusaume Q

4. BausHue C,

0

5. BnusHue Cg

(18.26)
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Nexkyma 12 — fopoBOW CTOK

TOmOBOM CTOK MOXeT OBITh BHpPaxXeH B BuIe pacxoma @, obwéma W,

monynsa M, mmbo cjog cToka Y, OTHECEHHHE K TOINOBOMYy MM BoJjee
OIVTEeJILHOMY T[epuony HaOoIeHUN.

HamboJjiee BaXHOM M CJIOXHOM B ONpelleJIEHUM XapaKTepMCTUKOM T'OOOBOTO
CTOKa SABJIAETCH BaKOH paclIpenesieHMs BePOSTHOCTEM IOSABJIEHMS €TI0 BO
BPEMEHM Ha3BBaeMbll KPUBOM paclpelesieHUs UM ODEeCIeUYeHHOCTM I'OHOBOI'O
CTOKa.

B I'MOPOJIOTMUECKNMX PacdeTaXxX MCIIOJIB3YIT IBa THMIla KPMBBIX
oDeCrneyeHHOCTH : OMIIMPUMUECKYID M TEeOpPpeTUUECKY.

SMnupuyeckas KpuBas OOECIEUEeHHOCTM XapaKTepus3yeT CTATUCTUUECKY
BEPOSTHOCTL M €€ IOCTPOEHME He NPEelCTaBJISeT CJIOXHOCTMK. [lo3ToMy B
nanpHelmeM OyOyT PACCMOTPEHH CJIydau [NOCTPOEHUS TEOPEeTUUECKOM KPUBOM
oBbecrneueHHOCTHM. [[JIT €€ MNOCTPOeHMS HeOOXOOVMMO MNPelBaPUTEJILHO PEUUMThH IOBE
3amaun: BEHOpPATbL TUI KPUBOM paclIpemesieHVs M OLEeHUThL ee napamMeTprl. 00e
3alayM TECHO B3aMMOCBSA3aHbl, [IOCKOJIBKY METOIH OLEeHKM [1apaMeTPOB 3aBUCHT
OT TUIla KPUBOM PaCIpeneJieHUd .

Hamubospee pacnpoCTpaHeHMe B I'MAPOJIOTMUECKMX pacdeTax [NOJIydUJIO
IpMMeHeHre OMHOMMHAJBHOM KPMBOM pacHnpeneiyieHus (kpubad [ImpcoHa IIT
THUIIA) M KpMBafgd TpexlapaMeTpMYeCcKOoT'O IaMMa-pacnpenesieHusa. I[IOCKOJbBKY
OMHOMMHAJIbHASA KpUBas MMeeT ODoJjiee XeCTKME OTPaHMUEeHMHT, a B HEKOTOPHIX
Cllydasax BOOOUEe HeNpMMEeHMMa B TIMIPOJIOTMUYECKMX pacdeTax, PpacCMOTPUM
IIOCTPOEHME TpeXxXlIapaMeTPMUEeCKOM KPMBOM pacnpeneseHuda. g 3TOoro

HeoOXOOMMO pacCumMTaTh TPM €e OCHOBHEX [lapaMeTpa: X - BHOOpPOUYHAas OlleHKa
LneHTpa pacnpeneneHus; (, - xosbdbuument Bapmauum; C; - KosbOMLIMEHT
ACUMMETPUM .

PaccMOTpUM MNPUMMEHUTEJIEHO K pPacueTy IOOOBOI'O CTOKa ONpelelieHue
3TUX IapaMeTpoB IOJid Tpex Cllydaeb: [IPM HaluuMy OOCTAaTOYHOI'O pAna
HabJOOeHUM IO CTOKYy, MNPM HEeIOOCTAaTOYHOM MHOoOpMaUMM UM OPU €€ OTCYTCTBUM.

Panm HaOJIOIOSHUM CUMTAaeTCs IOOCTATOUHEIM, €CJIM CpelHeKBalIpaTudecKas
oumBka B onpenejieHur kosbdbmimeHra Bapmauum (,, paccumTaHHas 0O Gopmyse

L 1+ .
&, = + T 100%, (191)

o)

He npespmaeT 10 - 15%.

B sTOM ciydyae napaMeTp X olnpepesigseTcs kak cpelHeapudMeTHdecKas
BeJIMUMHAE 1-X UJIEHOB psAma N HaOBJIOIOEHHEX pacxomoB (; mo dopmyse

£= lz 0; . (19.2)

BesmumHa N B HAaHHOM CJlydYae MNPEeNCTaBJIAeT COOOM CPpeIHEMHOI'OJIETHUM

pacxom, HasHBAaEeMEM HOPMOM cToka Q.

KosdobuuimeHT BapMaluMM pPacCCUMTBEIBAETCH KakK
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C, = ) (19.3)
rge K}::%i—-MonyanHﬁ KO20bULIMEeHT pacxona.
0
KondduumeHT acuMMeTpumM oOIpelesigieTCs IO 3aBUCUMOCTU
(K —1)°
C —ci=1vi - 19.4
=T (19.4)

B yCJIOBUAX HEIOCTATOUHOM MHOOPpMALMM MapaMeTpsl KPUBOM
pacnpeneneHus X, €, nu (g HaxomaT ciemyouuM OOpPazOM.

[lapaMeTp X MJIM HOPMY CTOKa B BDTOM CJIydae MOXHO ONPENeJIMTh METOIOM
Koppenauun, Jaubo MO IpadMkKy CBA3M I'OOOBOI'O CTOKa B PAaCUETHOM CTBOpPE U
pPeKM—-aHajiora, JMbOO IO NPUOJMXEHHBIM aHaJIUTUUECKUM 3aBUCUMOCTSIM.

CymWHOCTBE B2TUX METOINOB COCTOMUT B IPUBEOEHUM KOPOTKUX PSIOOB
HaOJIOOEeHW B PaCUYeTHOM CTBOPE K IJIMTEJILHEIM IIyTEeM YCTAaHOBJIEHUS CBS3U
MEXIYy TONOBHM CTOKOM B PaCcCuUeTHOM CTBOPE UM CTBOpPe pPekMu—-aHajiora C
MHOTOJIETHUM PAOOM HabjmomeHuii. [Ipy 3TOM HeOOXOAVMHE YCJIOBUSA NPUBEINEHUS
3aKJIOYATCHA B HaJIMUMM CUMHXPOHHEIX KOJIeBaHMM CTOKa B PacCMaTpPUBaEMBIX
CTBOPax, COOTBETCTBME KIIMMATUUECKUX U QUBMKO-TeoTpadmueckmux OGOaxkTOpPOEB,
pazinure B IJIOWAanM BomocHopa He MNOJIXHO HnpebbmaTh 10-KpaTHOM BEJIMUMHE.
MeToZmoM KOPPEeJAUMM PEKOMEHIYETCS IIOJIb30BATHCS MNPV HAJNIUUMM [1aPaJJIeJIbHBEIX
HabOJIOOeHNY B pacyeTHOM CTBOPE M CTBOpe-aHajiore He MeHee ueM 3a 10-15
JIET ¥ TEeCHOW KOPPeNALUMOHHOM cBaAszu, T. e. 1 =0,70.

T'paduxoM CBA3M TONOBOIO CTOKA B PACUETHOM CTBOPE UM aHajiore MOXHO
[OJIb30BATLCA [IPU NapaliJieJIbHOM pAne HabJoIeHmi He MeHee 6-10 jeT u
r=0,70.

[Ipy pane HaOJOIEHMM MeHee 5 JleT IOJid ONpenesieHMsa HOPMBL CTOKa B
PacYeTHOM CTBOPE MOJb3YITCsa NPUOIMKXEHHEIMM aHalMTUYeCKUMU
3aBUCVIMOCTAMM .

PaccMOTpMM M3 3TUX 3-X MeTOHOB 0OoJjlee HOIPOOHO MEeTOHn KOoppesalun.
JonycTmM, HYTO MMEKTCS HEKOTOPEM KOPOTKMUM PAn HAOJIOOSHWN Vi, Y2, YV3r -
Yn B PACYeTHOM CTBOPE M peKa—-aHaJlor, YIOOBJIETBOPAKNIAaA HeOOXOIVMBM
YCJIOBMAM NPMBEIEHMS, C IOJMHHEIM PAOOM HaOJNIOOEHMI X1, X, X3, .y Xps .y
Xy . OnpegnesdeM TECHOTY KOPPEJIALUMOHHOM CBA3M. g 3TOTO PacCCUUTEBAEM IO
M3BECTHEIM QOopMyJiaM KOSQOMUMEHT KOppesauMM I' M OoIpenejigeM eI'o
IJOCTOBEPHOCTDL

_VWn—l

Ky=——5> (19.5)
roe N - KOPOTKUM pAnl HaOIOOeHUM B PAaCYeTHOM CTBoOpe. Eciam xosdomumMeHT

IOCTOBEPHOCTU Kb223 n r=070, TO Mexmy TOIOBEIM CTOKOM B pPAaCUYeTHOM
CTBOPE M aHajloTe CYIEeCTBYeT TeCHas KOPPeJsdalMOHHAS CBS3b M IPpUMEHEeHMEe
MEeTOIa KOPPEeJIaLMVM [IPaBOMEPHO.

CocTaBjyigeM JIMHEMHOE ypPpaBHEHMEe PeTrpecCuM MexXIy KOPOTKMM PAIOM Y, U

IJIMHHEIM PSANOM Xy PeKM-aHasora. [loJsyumM BEpakeHMe
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0.
— Yn _
Vi—Vp =17—(x; — Xp), (19.6)
O-X
n
roe X,, Yn — CpenHeapubMeTMueckKas BeJIMUMHA COOTBETCTBEHHO KOPOTKOTO

paOa ¥ OIMHHOTO PsAla 3a I[Iepuol COBMECTHHX HaOJIIOOeHWN;

Oy,r Ox, — CPEIHEKBAAPATUUECKOE OTKJIOHEHME COOTBETCTBEHHO KOPOTKOTO pana
M OJIMHHOTO PsAla 3a [Iepuon COBMECTHHX HAOJIOOEHMN.

lloncraensas B ypaBHeHue (19.6) 3HaueHUs X;, OT Xpyq LO Xy MOXHO
HaTu y; B IMalas3oHe OT Yp4q OO Yy, T. €. YOIUHUTHL KOPOTKMM pal OT Y, IO

YN -

[onyuns yHOJMHEHHB PAI B PACYETHOM CTBOPE Vi, Y2, Y3r w1 Ynr -1 YN
BBIUMCJIIEM HOPMY CTOKAa

N

I

Qon = v == ¥, (197)
i=1

BTopol mapaMeTp KPpMBOM OOECHEeUeHHOCTM I'OHOBOI'O CTOKa B YCJOBUAX
HemocTaTouHOM mHbOpMaLuM, KOsbbmimeHT Bapmauum (€, PACCUMTHBALT

O-n
C, ==, (19.8)
Qon
CpenHekBaIpaTUYeCKOe OTKJIOHEeHME B PaCYeTHOM CTBOpE IJA
YOJIMIHEHHOIT'O pAdIoa OoIlpeleJIdiT I10 Cﬂeﬂy@meﬂ 3aBUCUMOCTHM
o-n
oy = , (19.9)
2
o
_.2(1_0%a
1=r (1 02>
Na
Toe Oy, Opgsr OnNg — CPEOHEKBAIpPaTHMUECKOEe OTKJIOHEHUE COOTBETCTBEHHO B

PaCUYeTHOM CTBOPE M CTBOpEe—aHajiore IIpM KOPOTKOM M IJIMHHOM psAane
HaOJISHUN .

Kosddnumenr acummerpuu Cg B yCIOBUSX HEIOCTATOUHOM mMHbOpMALIMM 10

C
I'OOOBOMY CTOKY IIPMHMMAETCHA Ha OCHOBAHMM aHaJiM3a COOTHOIEHMA ﬁ'ﬂﬂﬂ
v

PeKM—aHajJyior'a WMJIM BBEIYMCIIAETCA II0CJIE YIOJIMHEHMA KOPOTKOI'O pAIla B
pacueTHOM CTBOpPE.

[Ipy OTCYTCTBMM HOAHHHX HAOJIOIEHUM IIapaMeTpPhEl KPMBOM OOECIIEUeHHOCTU
ronosoro croxa Qp u C, ONpemessoT O COCTABJIEHHHM IOCYNapCTBEHHEM
TUIOPOJIOTUYECKMM MHCTUTYTOM KapTaM M30JIMHMM CPEeIHEMHOT'OJIETHET'O MOLYJIS
croxka My, u xosdduumenTa Bapmauuu C,. I[Py OTCYTCTBUM KAPT IOJIb3YOTCH
SMIUPUYECKUMM 3aBUCUMOCT MU .

KosdbuumeHT acuMMeTpMM OIpenesideTCd IO COOTHOWEHMI €TI0 K
xko30duLIMEeHTyY BapMaluuM C PeKM-aHaJora.

TaxuMm oOpasoM, ONpenelsiMB [IapaMeTphl KPMBOM paclpelelieHUd QO, C,, Cs
10 CcrhneumMaJibHEIM TabjauuaM [2], HaxoOaAT KOOPAMHATH KPUBOM ODECIIEUeHHOCTU
TOOOBOT'O CTOKa. BelMumHy TI'OOOBOITO CTOKA OINPEmeligilT 10 INOJIyYeHHOM
KPUBOM paclpenejieHMsa IpU 3adaHHOM 3HaueHUM ODEeCIIeUeHHOCTH.
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Nexkuyma 13 — BHyTpurogosoe pacnpegeneHue ctoka. Metog,
KOMMOHOBKW

AHaIM3 Pa3IMUHEIX I'MIPOTrpadoB MNOKaszbBaET, YTO CTOK HEPAaBHOMEPEH He
TOJIBKO MO T'OOaM, HO M BHYTPM KaXIOTO ToZa.

YCTaHOBJIEHME BaKOHOMEPHOCTENW BHYTPUIOINOBOIT'O M3MEHEHMS CTOKa Pek
10 KaJIEHOapHBIM IIepronaM, Ce30HaM M BHYTPM CE30HOB MMEET BaXHOe HayudHOoe
M OpakKTHUUeCKOe SBHAaUeHMe IJIS IJIaHMPOBAHMSA MCIIOJIb30BAHMSA BOIHEIX
PecypcoB, OIpenesyieHMs OCHOBHEIX I1apaMETPOB BONOXPAaHWMIIMI U
TUIPOTEXHUUECKUX COOPYXEHUN.

OnHakKO olIpelleJiIeHME BaKOHOMEPHOCTHM paclpelejleHMs CTOokKa B Iondy
ABJISETCHA 3aladelM BeCbMa CJIOXHOM, I[NOCKOJIbKY Ha BHYTPUIOIOBOE
pacrnpemejieHMe CTOKa BJAMAeT OOJIbIIoe KOJMUECTRBO KIMMATUUECKUX U OU3BUKO-—
reorpabdnueckux GaxKTOpPOB.

Hambogee IIPaBMJIBHEIM VM TEeOpeTUdEeCKU OOOCHOBAHHEIM METOIOM pacueTa
BHYTPMI'OOOBOI'O pacClipeaeJieHMAd CTOKa ABJIAeTCHAd MeTOI BOIOHOI'O BajaHca.
OmHAKO KOJIMUEeCTBEHHAas OLIeHKAa COCTAaBJIARIMX YPaBHEeHMA BOIOHOI'O BajlaHca
InpeacCTaBJideT fonpume IIPaKTUYECKME TPYOHOCTUM. [TosTOMYy MeTOHm BOIHOTO
6amnaHca, HeCMOTpPpA Ha IIOJIHYKK €I'0O TeOpeTUUEeCKYK ACHOCTB, B pacdeTaxXx
BHYTPUI'OOOBOI'O CTOKa IIPMMEHEHMA HE II0JIYy4dWMJI.

B HacrTosumee BpeMs 0OoJiee pPas3BUTH METOIH pacyUeTa BHYTPUITONOBOTO
pacnpemnesyieHuss CTOKa, OCHOBAHHHE Ha MNPYMEHEHUM METONOB MaTeMaTWUUECKOM
CTATUCTUKA .

CymecTByeT IOBa crnocoba NpeACTaBJIeHMS XapaKTEPUCTUK BHYTPUIOINOBOTIO
pacnpenesyieHMsa CTOKa: KaJIeHOapHOe IO PAas3JIMYHEIM MHTepBaJlaM BPEMEeHU
(cesonam, MecdauaMm, OekKanaMm) UM B BuUIe KPUBOM OOECIIEYEeHHOCTM pPacCxXOIOB
BOZIEI.

PaCCMOTpMM pacueT BHYTPUI'OOOBOI'O pacIlipeneJieHMA CTOKa IOJiAd TpexX
OCHOBHEBIX CJly4dyaeBbB: IIPM HaAJMYMM IOJAHHBIX I'MOIPOMETPUUECKMX HaGHDHeHMﬁ, npn
X OTCYyTCTBUM VM HEeOJOCTATOYUYHOCTU.

[Ipy HaIMuMKM HOaHHBIX HaOJOIeHMUM He MeHee ueM 3a 10 j1eT OCHOBHBIM
CrocoBoM pacueTa BHYTPUIOIOBOI'O PaclIpenesleHMA CTOKa ABJIAeTCA MeTOI
KOMIIOHOBKM . [IpM 3TOM HEeOOXOIMMO, UYTOOB B [Nepuon HAOJIOOeHUlM o00dA3aTeJIbHO
BXOIOUIIM MaJjlOBOIHbBIE, CPeIHEeBOIHBEE M MHOTOBOIHEIE I'ONbl. MeTon KOMIIOHOBKM
IpYMEeHAEeTCsa IJIaBHEIM 0o0pas3oM Ojid MeXCEe30HHOTO pacHpelejleHMs CTOoKa.

HOpHﬂOK pracueTa MEeTOOOM KOMIIOHOBKM MEXCE3OHHOI'O paclpeneJyieHMA
CTOKa Cﬂeﬂy@MMﬁ.

Kaxnoei Ton 3aZaHHOTO psala HaOJoOeHMM OeJjiaT Ha OBa OCHOBHEIX IIepuona:
MHOTOBOIHEIM M MaJIOBOOHEIM. Pasz3mejieHMe Ha yKa3aHHBE [IepMOIbl 3aBUCUT OT
TUIIa PpacCOpeleJieHMs CTOKa B I'oOOy UM HOPUOJIMXEHHO MOXET OETH BBIIOJIHEHO C
YUEeTOM CJeIyK lelo KPUTEPMAJIBbHOI'O YyCJIOBMSA: K MHOTOBOOHOMY IIEPMONY
OAHHOT'O T'OZa OTHOCHATCH BCEe PacXonpl 3TOTO I'ozma, OOoJblME WMIIM pPaBHBE
CpelHeronoBOM ero pejauuuHe. OCTaJIbHEE PacxOOe HAHHOI'O I'OJa CYMTAnTCH
OTHOCSWMMMUCS K IIepuony MaJjiIoOBOIbS.

B 3aBUCHUMOCTM OT LeJIeEM BOHOHOTpe@HeHMH (SHepPeTMKa, opoumeHune,

vppurauusa ¥ Op.) OIOMH M3 INOJIyYEHHEIX II€PMOIOB IIPMHMMAETCS JIMMUTUPYIOLYIM .
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JIVMUTUPYOWLMM — 5TO KPUTUYECKUN [NePMOO B OTHOWEHMM MCIOJIB30BaHMA CTOKA.
Hanpumep, »Omasg Uejiled DHepTeTUKM JIUMUTUPYWMM SBJISETCHS 3MMHUNM [IepMuon, a
IJIg OPOLIeHMSA — JIETHE-OCEHHUM.

[IoOCKOJIBKY METOJ KOMIIOHOBKM IONyCKaeT HajMuMe Tpex pacueTHBIX
CEe30HOB, TO JIMMUTUPYRIMM INepuon pasbupaeTCcd Ha IOka Ce30HAa:
JVMUTUPYOWLMY (HalopuMep, OJI4 SHEPTeTUMKM — SUMHMM) UM HeJIUMMUTUPY UMM (0Jsa
DHEPTETUKM — JIETHE-BECEHHUM) . JIMMUTUPYOIIMM CE30H BHYTPU JIMMUTUPYIOMETO
neprona NPpMOJIMXEHHO MOXeT OBThb Ha3HA4YEH, MCXONS M3 BHIUEM3JIOXEHHOTO
KPUTEPMAJbHOTO YCJIOBMA.

TakuM oOpaszoM, BHYTPM KaXIOT'O I'OJa 3aIaHHOTO psana HaOJoIeHUN
BHIIEJIAETCS TPM Ce30Ha: MHOTOBONHEIM (HEJUMMUTUPYIIOUUM Iepuon),
HMMMTMpyDMMﬁ Ce30H U’ HeHMMMTMpyDMMﬁ Ce30H BHYTPM JIMMUTUPYRIEI'O
nepuozna.

711 BCex Ce30HOB HA3HAYAKTCs eIMHEIE CPOKM IJII BCeX JIET 3alaHHOTO
psana. [IpOmOJIXMTEJIBHOCTE MHOTOBOLHOTO IepMrMona HeOOXOIMMO Has3HauaTb Tak,
yTOOH B HNPMHATEIX €TI0 TPaHullax [IOMEUAaJIoCh GaKTMUeCcKoe IMOJIOBOIbLE 3a BCe
Tomel Kak ¢ HauboJlee paHHMM CPOKOM eI'o HacCTyIJIeHMs, TakK M C Haudbojee
[IO3IHMM CPOKOM €TI0 OKOHYAHUSA.

Il KaxOooro Ce30Ha oInpenejidnT CpeﬂHMﬁ pacxono, a TaKXe BBEUYNMCIIAIT
CpeHeTOOOBEIE 3HAUYEHMA. [TonmyuamnT pAOel CE3OHHOTO M I'OOOBOI'O CTOKaA.

KomebaHMmsa Ce30HHHEX SBHAUEHMM CTOKa M I'OOOBOTO CTOKAa YCTAaHABJIMBAKT
IIyTeEM IOCTPOEHMA TEeOPpEeTUUECKUX KPUBEIX O@eCHequHOCTM, KOTOPEIE
onpenenswoTrca napavmerpamu X, C,, (5. llepBoe nBa napamMeTrpa BBEUMCIISOT
HEIOCPEeNCTBEHHO [0 IIOJIyYEeHHEM pAIaM CEe30HHOT'O UM I'OOOBOI'O CTOKA.
3HaueHue kosbbmuumenta (; IpM KOPOTKOM B MCXOIOHOM psale HAOIOIEHWUM MOXHO
nomobpaThk IO COOTBETCTBUIO KPMBOM OOECIEUEeHHOCTM DSMIMPUUECKMM TOUKaM.

g cofspOeHra paBeHCTBa I'OLOBOT'O CTOKa CyMME CTOKa 3a OTHeJIbHEE
Ce30HH NPUHMMAETCsS ONMHAKOBas OOECIEeYEHHOCTHL IJif TOIXOBOTO CTOKAa Qp 1
CTOKa JIMMUTUPYKLEIO Ieprona Qmp Hanee npy 3amaHHOM pPacCyUeTHOM
ODEeCNeUeHHOCTHU OlNpeneyideTca I'OOOBOM CTOK M CTOK JIMMUTUPYRUEI'O Ieprona.
Torma pacxol 3a HEeJIVMMUTUPYRIMM Iepuon

QHJIH = Qr - QJII'I , (201)

[Io xpuBOM ODECIIEYUEHHOCTM 3a JIMMUTUPYIRWMM CE30H IPpM 3aOaHHOM
pacueTHOM OOEeCIeUeHHOCTHM ONpPenesiseTCs PACXOI 3a JIUMUTUPYRIMI Cce30H Q.

Torma pacxon 3a HEeJUMUTUPYIMNI Ce30H (. ONpenesMTCs [0 ypPaBHEHUIO

Q]-mc = an - Q}IC ’ (20.2)

TaxumMm o6pasoM, B pe3yJjibTaTe pacdeTa BHYTPUI'OODOBOI'O paclipeleJIeHUA
IoJiyyaeM SHAauUeHMS CTOKa 3a KaxXOel Ce30H UM T'OO B LIEJIOM.

Nekuya 14 — BHyTpuroaosoe pacnpeaeneHue croka. Metog
peanbHOro roga

[IpMy HalU4YUMM MCXOIHOTO PpPAXa HaOJNoIeHUN IJuTesibHOCTh 20 JjeT u
Bojiee pacueT BHYTPUI'OLOBOIT'O PpAaCIpelesieHMs CTOKa MOXHO BEHIIOJIHUTH
MEeTOIOM PeaJIbHOT'O Toma. JTOT MEeTOI OCHOBAH Ha TOM, UYTO M3 UYMCJIa
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baxTrueckMx (peasibHEX) TI'MOpoTIpad®oB B KayeCTBE PaCUETHOTI'O BHOMpAalT TOT,
Yy KOTOPOTO OOEeCHIEeUYeHHOCTHb T'ONOBOTO CTOKa, JIMMUTHPYUEIO Iepuola U
Ces30Ha ONMM3KM K BaOaHHOM BeJIMYMHE pacueTHOM o0ecCledeHHOCTHU. [lopAnok
pacyeTa METOIOM peajlbHOTO ToHa CJenylmui.

AHAJIOTMYHO MeTONy KOMIIOHOBKM KaXIBlM IO 3aIaHHOTO pana HaOJIOIOeHUM
pa36MBaIOT Ha XapaKTEepHBIe IIePMOolbl C BBIIOEJIEHMEM JIVMIMUTHPYIMEI'O IIeproda U
ce30Ha. PaccumMTHBAKWT CPEeOHET'OHNOBHE M CPelHME 3a KaxXIbl Ce30H PacxXomel U
[IOJIy4amnT COOTBETCTBYyWIME PAIE T'OOOBOTO M CE30HHOTO CTOKa. g
[IOJIYYEHHEIX PANOB CTPOST SMIMPUUECKME KPUBEE OOECIEUEeHHOCTM, 10 KOTOPBIM
IOJIg 3aIJaHHOM BEJIMUMHEL PAaCUEeTHOM OO0eCIIeUeHHOCTM BHOMPAKT pPeaibHBM
runporpad, COOTBETCTBYOUMM IIOCTABJIEHHOMY TpeBOBAHUID PABEHCTBA
0BEeCreUeHHOCTM I'ONOBOT'O CTOKa M JIMMUTHUPYWOILETO Iepuola .

Ecam 3TO yCJOBME HE BHIIOJHAETCS, HEOOXOOMMO MNPMBECTMU pPeaJlbHBIM
rugporpad® kK rony 3adaHHOM ODECHEeUeHHOCTM. ITO MOXHO BHIIOJIHUMTH IOBYMSA
crnocobamMm. IlepBblM CHOCOD 3BakKJoOYaeTCsa B CJEOyKIEeM: BHOMpaeTCHd peajibHBM
runporpad no KpMBOM OOECHEeUeHHOCTM JIMMUTUPYRILETO Iepuona u
omnpenejyigdeTCcsd INPOLEHTHOE IIOMeCAYHOEe paclpenejieHMrMe B HeM CTOKa II0
OTHOUWEHMI0 K CBOEeMy I'OOBOMY CTOKY.

TomoBOM CTOK peaJIbHOT'O Pmnporpa@a paclipengejiieTCc4d B COOTBEeTCTBUM C
IIOJIYYEHHBIM IIPOLEHTHBEIM COOTHOIWEHMEM JIMMMTHPYKRIETro Iepuona.

Bropoy crnoco® OpuBeIeHMS COCTOMT B CJeOylleM: II0 KPUBOM
o6eCledeHHOCTM T'OIOBOI'O CTOKa IJIS BaIaHHOM pacyeTHOM OOeCIeUeHHOCTU
ONpenesyisieTCcsa pPeaJibHBI I'OX; ONHOMMEHHEE I'OJa HaXOIAT Ha KPUBBIX
06eCneueHHOCTY JIMMUTUPYWETO UM HEJUMUTUPYOILETO MNEePUOINOB U
COOTBETCTBYyWUME MM 3HAUEHMS PACXOIOB; PACCUMUTHBAT KO3bOOMLMEHTEH
IpMBEeOEeHMs KaK OTHOIEHME Ppacxoma 3aIaHHOM O0EeCHeUeHHOCTM K IIOJIyUYEeHHEM
pacxozmaM, COOTBETCTBYKIMM pPeaJIbHOMY TOILYy Ha KPUBEX 00ECIeUYeHHOCTU
JUMUTYPYKRILETO ¥ HEIMMUTUPYOIETO IePMOIOB; 3aTeM Imaporpad peasibHOTO
Toma NPUBOOMUTCS K 3alaHHOM OOECNEeUYeHHOCTM IIyTEeM YMHOXEHMS €TI0 PacXOoIoB
Ha I[OJIydeHHHEe KO3QOMUMEHTE NpMBENeHMS .

Oba crnocoba NpMBEeNeHMA HOCAT NPUOJIMXEHHB XapakKTep M MOTyT
IIPMMEHATBCHA, €CJU MMeeT MeCTO OTHOCUTEJIbBHO HeOOJIbIIOe OTKJIOHEeHUE
ODEeCNnedYeHHOCTM CTOKa PAaCYeTHBIX CEe30HOB OT 3aIaHHOM.

Pacuer BHYTPUI'OOOBOI'O pacIlipeneJieHrMd CTOKa IIpM HeOOCTaTOUWHOCTM
IOAaHHBIX HaAOJIIOOEeHMM OCHOBAH Ha IIPVIMEHEHMM MeTOIoa rmnponormqecxoﬁ
aHaJIoTrmmM.

B cpa3m ¢ OoJyibMM 4YMCJIOM GaKTOPOB, BIAMAKIMX Ha paclpelejieHUeE
CTOKa, BHOOP aHajyiora IO BHYTPUIONOBOMY paclpelesiIeHMI OoJjiee 3aTpyOHEH,
yeM IPpM OPpYyI'MX I'MOPOJIOTUMUYECKMX pacueTax.

Peky—-aHaJiOT MNPEelBAPUTEJILHO HAa3HAUAT I10 CXOICTBY KJIMMATUUECKUX
baxTOpOB, pesbedba, TUOPOTEOJIOTUUECKOTO CTPOEHMSI, PAaCTUTEJILHOCTH,
OBEpHOCTM U Ip., OBYCIOBIMBAKIMX €CTECTBEHHYID 3apelyJIMPOBAHHOCTD
CcTOKa.

OKOHUATEJIbHO PeKy—aHaJIOT BHOMPAKT COIOCTaBJIEHMEM TOINOBHX,
CEeB0HHEIX UM MECSYHHIX SBHAUEHMUM CTOKa 3a MMEKIMMCS COBMECTHHM IIepUOon
HaOJOISHUN .

[77]



[lon penakuuer BapemHMkoBa M.A. 5-14-08

PacueT BHYTPUI'OLOBOTO pacCIpenesieHMs] CTOKAa BHIIOJHSIOT METOINOM
KOMIIOHOBKY, HO IapamMeTpu pachnpenesiedus X, C,, Cy, onpemesnsoT [0
aHaJIOTUM C OPYTOM PEeKOV MeTONOM KOPPesNsaumu, KaK 5TO IejlaeTCs [IpK
pacueTe HOPMBEL CTOKA.

[IpM TIOJIHOM OTCYTCTBMM JaHHEIX HaOJOIeHUM IJid O0OOCHOBAHHOTO BEIOOPAa
PeKM—aHajiora HeOoOXOIMMO NPOBECTM OIHOBPEMEHHBE I'MIPOMETpMUeCKUe
HaOJIOOeHNS 3a I'OO B pPacyeTHOM CTBOpPE M Ha pekKe—-aHajore. Kpome ToroO,

IO OJIXHEBI OBIT b IIPpOBEeOEHbl IIOJIEBEIE I'MOPOMETPMYECKME Ha6J'IIOI[eHI/IFI 3a
IIPOOOJIXMTEJIbHOCTBIO IIOJIOBOIObA WM HOOXIEBEBIX I[IaBOOKOB, MaKCMMaJlbHBIX
YPOBHEM, IepecCHXaHusa, [NepeMeps3aHud M IPYTVMMU XapaKTePUCTUKAMU PEedHOI'O
faccenHa.
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