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BBELJ:EHifE 

Cyrn;ecTByrorn;Me MeTO,[(MKM ou;eHKM ypoBH5I 3a­

rp5I3HeHM5I peK II ¢opMHpoBaHM5I npe,[(eJihHO- ,[(O­

nycTMMbIX c6poCOB B BO,[(OTOKM MMeIOT O,[(lIH He,[(O­

CTaTOK - OHM He yqlffhIBaIOT mrnaMMKY BO,[(HOCTM 

3arp5I3H5IeMbIX rH,[(pOJIOrMqecKMX ofo,eKTOB II 

B3aMMOBJIM5IHMe MCToqHMKOB c6p ocoB. B mom oqe­

pe,[(b yqeT B3aMMOBJilI5IHlI5I TaK)Ke HeB03MO)KeH 6e3 

ou;eHKM napaMeTpOB BO,[(HOCTM peKM. KpoMe 3a,[(aq 

¢opMHpOBaHM5I npe,[(eJihHO-,[(OilYCTMMbIX c6pocoB, 

MO,[\eJIHpoBaHMe napaMeTpOB BO,[(HOCTM Heo6xO,[(lIMO 

npM npoeKTHpOBaHMlI II 3KCnJiyaTaD;MlI BO,[(OX035IH­

CTBeHHbIX coopy)KeHffH, nJiaHMpOBaHMlI BO,[(OilOT­

pe6JieHM5I npOMbII.IIJieHHbIX npem1pH5ITlIH II Tep­

pHTOPIIH. 

ITpo6JieMa rIIAPOJIOrMqecKoro aHaJIM3a, noc­

TaBJiel'IHa5I B 3TOH pa6oTe, He HOBa [AHmOHL{e8 u 
ap., 1986; CucmeMHblU noaxoa .. ., 1985; 9.yecmeu­
meJlbHOCmb . . ., 1990; Ky<tMeHm, 1972]. 0,[(HaKo 

IlOJIHa5I ,L\MHaMflqecKa5I KapTHHa ,[(Bfl2KeHM5I BO,[( 

qpe3Bb1qaliHo CJIO)KHa II 3a,[(aqa onpe,L\eJieHM5I rM,[(­

poJiorMqecKMX xapaKTepHCTflK 5IBJI5IeTc5I TPYAOeM­

KOH, OCHOBaHHOH Ha 60JibI.IIOM KOJIMqecTBe lICXO,[(­

HbIX ,[\aHHbIX [AHmOHL{e8 u ap., 1986 ]. PeaJibHbie 

lICXO,[(Hbie ,[\aHHbie 3aqaCTyIO 6e,[(Hbl II npe,[(CTaBJie­

HbI OTpbrnOqHo. Ll:JI5I ynporn;eHM5I pacqeTOB npHMe­

H5IIOTC5I MO,[(eJIM, OCHOBaHHhie Ha aHaJIM3e CTaTMC­

TMqecKMX p5I.L\OB Ha6JIIOAeHMH. B cTaThe ,[(eJiaeTC5I 

IlOilbITKa C03,[\aHM5I ynporn;eHHOH ,[(flHaMMqecKOH 
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MO,[\eJIM BO,[(OTOKa, aHaJIM3IIPYIOTC5I B03M0)KH0CTII 

npHMeHeHII5I MO,[\eJIM ,[(JI5I npaKTifqecKMX 3a,[\aq, 

ITpH pa3pa6oTKe MaTeMaTI1qecKoli MO,[(em1 

npHH5ITa MeTO,[(MKa pa36Memrn BO,[(OTOKa Ha CB5I3aH­

Hhie yqacTKII (KaMepbI) c ocpe,[(HeHHbIMlI napaMeT­

paMM COCT05IHM5I. I10JIHa5I ou;eHKa pacnpocTpaHeHII5I 

3arp5I3H5IIOIIl;lIX Bern;ecTB HeB03MO)KHa 6e3 yqeTa 

IlOBepxHOCTHOrO CTOKa II B0,[(006MeHa c rpyHTaMM. 

ITo3TOMY B Ka)K,[(OH KaMepe paccMaTpMBaeTc5I coc­

T05IHMe Tpex o6JiaCTeli - co6cTBeHHO pycJia, npH­

Jierarorn;eil o6JiaCTM CToKa II rpy HTOBhlX BO,[(. Co­

rnacHo KJiaCCMQJMKan;MM npHBe,[(eHHOH B [Ky'lMeHm, 
1972], TaKa5I MO,[\eJib MO)KeT 6bITb onpe,[(eJieHa KaK 

COCTaBHa5I ,[\eTepMHHMCTMqecKa5I MO,[(eJib CTOKa c 

cocpe,[(OToqeHHhIMM napaMeTpaMM. Mo,[(eJih ocHoBa­

Ha Ha ypaBHeHII5IX 6aJiaHca c yqacTMeM CJie,[(yIOID;lIX 

IlOTOKOB: Q (i , t) - pacxo,[( BO,[(bI B i KaMepe, 

Q (i - 1, t) - BO.Lia, nocTynarorn;a5I M3 npe,[(bIAY­

rn;eli i - 1 KaMepbI (pHC. 1) ' .L Q (i, j, t) - BO,[\a, 
j 

noCTynarorn;a5I c npHTOKaMM. Oca,[(KM II Mcnape ttMe 

M3 pycJia npe,[(cTaBJieHbI noTOKOM Qt t (i, t ). Pacc­

MaTpHBaIOTC5I TaK)Ke MexaHM3MbI B0,[(006MeHa c 

rpyHTOM (Q31(i, t) rpyHTOBo-pycJIOBa5I MH­

QJlIJibTpaI.1,M5I, Q13(i, t) - IlOCTynJieHMe BO,[(bI c no­

B epXHOCTM B rpyHTbI, Qj - MCnapeHMe BO,[(bI M3 

rpyHTOB) II nosepXHOCTHOro CTOKa <Q21(i, t) -
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IIOBepxHOCTHbIH CTOK B pycJIO, QlC (i, t) - B0)."(3, 

IIOCTyrraIOII1a5I B pycJIO B pe3yJihTaTe CHeroTa51HH51, 

Qfct (i, t) - oca,[(KH/HcrrapeHHe rnera Ha,[( pycJioM, 

Qi - oca,[(KH B rrpHJieraIOIIIYIO o6JiaCTb BO,[(Oc6opa, 

Ql (i, t)- HCIIapeHHe H3 rrpHJieraIOII1eii o6JiaCTH) 

(pHc. 2). 3HaqeHH51 o6neMa BO.[(hI B pyCJie V1(i, t ), 
B rroBepxHOCTHOM cJioe Vz(i, t ), o6neMa rpyHTOBhIX 

BO,[( VJ(i, t) 3aBHC51T OT BbIIIIeHa3BaHHbIX IIOTOKOB. 

MATEMATJiqECKA.sI MO,!l,EJih BO,!l,OTOKA 

06neM BO,[(bl B pycJie MO,[(eJIMpyeTC51 ypaB­

HeHHeM: 

dV (i, t) 
ldt = Q (i - 1, t) - Q (i, t) + 

+ 2: Q (i, j, t) + QI• (i, t) + 

+ Q31(i, t) + Q21(i, t) + QlC (i, t ). (1) 

TipH 3TOM o6'beM MO)KeT 6bITb rrpe,[(CTaBJieH 

CJie,[(yIOII1HM o6pa30M: 

V1(i, t) = w (i, h1(i, t )) l (i ), 

r,[(e w (i, hi(t )) - IIJIOII1a,[(h rrorrepe<rnoro ceqeHH51 

BO,[(HOrO IIOTOKa, l (i) - ,[(JIHHa KaMepbI. 

Pacxo,[( BO,[(hI B KaMepe: 

Q (i, t) = w (i, hl(i, t )) v (i, hl(i, t )), 

r,[(e v(i, h1(i, t )) - CKOpOCTb BO,[(bl B KaMepe, cor­

JiaCHO [IIImepeHJlUXm, 1984 ], MO)KHO rrpe,[(JIO)KHTb 

CJie,[(yIOillYIO MO,[(eJih: 

v(i, h1(i, t )) = 

• 4 I . . . w(i , h1(i, t)) 
=C (z) VJ (z, h1(z, t ), h1(z + I, t )) X(i, h

1
(i, t )) , (2) 

r,[(e C (i) - K03cpcpMIJ:MeHT Ilie3H, X(i, h1(i, t )) -
rrepMMeTp CMaqJIBaHH51, J (i, h1(i, t ), hi(i + 1, t )) 
- YKJIOH (CM. pHC. 1): 

i-1 

J ( i' hl ( i' t ) ' hl (i + 1, t ) ) = 
h/i. t) - hJ.(i. t) 

hJ.(i, t) + 2 

(/(i) + l(i + 1))/2 

Q(i - 1) 

---- J(i) Q(i) 

/(1) 

-
i+1 

/(i+ 1)12 

P11c. 1. CxeMa pycJia B npo,[(OJihHOM pa3pe3e. 

h/i +I, t) - hJ.(i +I, t) 
hJ.(i+l,t)+ 2 

(l (i) + l (i + 1))/2 

r,[(e hJ.(i, t) 11 hJ.(i + 1, t) - ypOBHH ,[(Ha COOTBeT­

CTBeHHO i Hi+ 1 KaMep, h1(i, t) H hl(i + 1, t) -
BbICOTa CTOJI6a BO,[(bl COOTBeTCTBeHHO ,[(JI51 i 11 i + 1 
KaMep. TaKa51 cxeMa rrocTpoeHH51 yKJIOHa rro3BOJI51-

eT yq11TbIBaTb o6paTHbie TeqeHl151, B03MO)KHbie npH 

CHJibHbIX TIO,[(IIOpax B YCThe (.[(JI51 yrrpo111eHl15I MO­

,[(eJIH MO)KHO HCKJIIOqJITb 3aBHCHMOCTb yKJIOHa OT 

ypOBHeii H TIOJiaraTb YKJIOH IIOCT051HHbIM). ,!l,JI51 

yqeTa o6paTHbIX TeqeHHH B (2) 3HaK J (i, hi(i, t ), 
hl (i + 1, t ) ) ,[(OJI)KeH 6hITh BhIHeCeH 3a KOpeHb. 

Oca,[(KH/ HcrrapeHHe H3 pycJia MO)KHO orrHcaTh 

cpopMyJioii 

Qf t (i, t) = (e• (t) - et (t )) S1(i) Ec (t ), 

r,[(e e• (t) - HHTeHCHBHOCTh oca,[(KOB, et (t) 
HHTeHCHBHOCTb HcnapeHH51, S1(i) - nJIOIIla,[(h BO,[(­

HOH rroBepxHOCTH, Ec (t) - cj:JyHKIJ:H51 ,,3HMa­

JieTo"' KOTOpa51 HMeeT 3HaqeHHe 1 B JieTHHH 

rrepHO,[(, 0 - B 3HMHHii (pHc. 3). Ha pHc. 2 t+ -

BpeM51 HaqaJia Ta51HH51 cHera, t_ - BpeM51 HaqaJia 

3aMep3aHH51. 

fpyHTOBO-pyCJioBa51 HHcPHJibTpaii:H51: 

Q31(i, t) = µ(31) SP (i, t) (h/i, t) - h1(i, t )), 

me µ(31) - HHTeHCHBHOCTb HHcPHJibTpaii:HH, 

h3(i, t) - npHBe,[(eHHhIH ypoBeHb rpyHTOBbIX BO,[(, 

SP (i, t) - IIJIOII1a.[(h corrpHKOCHOBeHH51, MO)KeT 

6hITh rrpe,[(CTaBJieHa TaK: 

SP ( i, t ) = l ( i ) max {hi( i, t ) , h3 ( i, t ) } . 

Bo.[(a, noCTyrraIOII1a5I B pycJio B pe3y JihTaTe 

CHeroTa51HH51: 

QlC (i, t) =EC (t \sat (av, vlC (i, tJ, vlC (i, t )), 

r,[(e VIC (i, t) - o6'heM BO,[(bl B CHe)KHOM TIOKpOBe 

Ha,[( PYCJIOM, av = vlC (i, tJ!cv, vlC (i, tJ -
o6'beM ,,BO,[(bl"' HaKOIIJieHHhIH K MOMeHTY Ta51HH51. 

06neM BO,[(hl, 06pa3yeMbIH H3 CHe)KHOro TIOK­

poBa Ha,[( pycJIOM, MO,[(eJIHpyeTC51 CJie,[(yIOillMM o6pa-

30M: 

PHc. 2. CxeMa pycJia B nonepe'IHOM pa3pe3e. 

45 



E.B. BJIACOB, T.A. llIMEJIEBA 

E0 (t) 

t. L 

Pwc. 3. fpacf>wK cf>yttKQHH ,,3HMa-JieTo". 

dV1c (i, t) _ < t . _ . 
dt - QlC (l, t) QlC (l, t ). (3) 

OcagKH/ttcrrapemte CHera Hag pycJioM: 

Qfct (i, t) = (e• (t) - et (t )) S/i) (1 - Ec (t )). 

06'heM BOAhl B rrpttJiera10rn;eli 06Jiacn1 Bogoc6o­

pa MogeJIHpyeTC51 ypaBHeHHeM: 

dV2(i, t) _ < . 
dt - Q2 ( z, t ) -

- QI (i, t) - Qz1Ci, t) - Qz3U, t ). (4) 

06'heM MO)[(eT 6hITb rrpegCTaBJieH B BH,qe: 

Vz(i, t) = S2(i) h2(i, t ), 

rge Sz(i) - rrJiorn;agh rrpttJiera10rn;eli o6JiaCTH Bogo­

c6opa , h2( i, t) - yCJIOBHa51 BblCOTa BO,qHoro IIOKpO­

Ba. 

OcagKH B rrpHJiera10rn;y10 o6JiaCTh: 

QJ (i , t) = S2(i) e• (t) vz(i, t ), 

rge vz(i, t) - cf>yHKU:H51 rrornorn;eHH51 BOAhI pac­

THTeJihHhIM IIOKpOBOM. 

I1crrapeHHe H3 rrpHJiera10rn;eli o6JiaCTH: 

QI (i, t) = S2(i) et (t) v/i, t) sat (1, 1, ~~i~//), 

rge h:;_(i) - ypoBeHh, HH)[(e KOTOporo HHTeHCHB­

HOCTb HCIIapeHH51 MeHhme, tJeM c OTKpbITOH BOAHOH 

IIOBepXHOCTH (cPYHKU:H51 sat BBOAHT 3aBHCHMOCTb 

HHTeHCHBHOCTH HCrrapeHH51 OT ypOBH51, pHC. 4). 
IlocTyrrJieHHe BOAbI c IIOBepXHOCTH B rpyHTbI: 

Q2/i, t) = (S2(i) µ(23) X 

x sat (1, h;_(i ), hz(i, t )) Ec (t) + 

+ S2/i) \c (i, tJ Ec (t )J X 

x sat (a3, 1, (h;(i) - h/i, t ))J, 

me µ(23) - HHTeHCHBHOCTb rrpocatIHBaHH51 c IIO­

BepxHOCTH B rpyHT, S22 - yCJIOBHa51 'laCTh IIOBepx­

HOCTH, c KOTOpoli Boga OT Ta51HH51 CHera IIOCTyrraeT 

B rpyHT, h;(i) - ypoBeHb rpyHTOBOro ,,pe3epBya­

pa"' Bhime KOTOporo BIIHTbIBaHHe BJiarH He rrpoHC­

XOAHT (cPYHKl.l,H51 sat BBOAHT 3aBHCHMOCTb HH­

TeHCHBHOCTH rrpocatJHBaHH51 OT ypo~H51)' 
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sat(a,b,x) 

a 
x 

Pwc. 4. fpacf>wK cf>YHKQHH sat (a, b, x). 

h1c (i, tJ = v1c (i, tJI s1(i ). 

IloBepxHOCTHbIH CTOK B pycJio: 

Q2/i, t )=S2(i) µ(21) sat (1, h:;_(i ), hz(i, t )) Ec (t )+ 

+ hlC ( i' t ) E c ( t ) + ( s 2 ( i ) -

- s22(i) sat (a3, 1, (h;(i) - h3(i, t ))J), 

rge µ(21) - HHTeHCHBHOCTb CTOKa. 

06'beM rpyHTOBhIX BOA MogeJittpyeTC51 ypaB­

HeHHeM: 

06'heM rpyHTOBblX BOA MO)[(HO rrpegcTaBHTb 

rnegy10rn;HM o6pa3oM: 

V
3
(i, t) = w(i) S3(i) h3

(i , t ), 

rge S3(i) - rrJiorn;agh, w(i) - rropHCTOCTh rpyHToB: 

w(i) = V03(i )I V/i ), 

rge V03(i) - o&i,eM rrycTOT B ofaeMe V/i, t ). 
I1crrapeHHe BOAbI H3 rpyHTOB: 

h (i, t ) 
Qj(i, t) = et(t)v(i, t) S/i) ~;(i) (h:;_(i) -

- h2(i, t ))) h:;_(i ). 

YpaBHeHH51 (1), (3)-(5) cocTaBJI51IOT rncTeMy 
H3 4 ypaBHeHHH, OIIHChIBaIOID;HX rH,qpOJIOrH'leCKHH 
6aJiaHc ogHoli KaMephl. 06rn;ee KOJIHtJecTBO y paB­
HeHHH B MO,qeJIH - 4 . n, rge n - KOJIH'leCTBO 

KaMep • .Il;JI51 pemeHH51 CHCTeMhl ypaBHeHHH rrpegJia -

raeTC51 BbllJHCJIHTeJibHa51 MogeJih. 

IlPMMEHEHME MOJJ;EJUI 

IlpHBegeHHa51 Bhime MO,qeJib BOAOTOKa, B OT­

JIH'!He OT 6oJiee IIOJIHbIX TpexMepHbIX MO,qeJieM pyc­
JIOBOH rHAPOAHHaMHKH [AHmOftl{e8 U ap., 1986; 
KMUHUH, 199 7], cyrn;ecTBeHHO rrporn;e H opHeH­
THpoBaHa Ha rrpaKTH'lecKoe rrpttMeHeHHe. Bo3MO)K­

HhI CJiegy10rn;He BHAhI rrpttMeHeHH51 MOAeJIH: 

1. B cJiytJae, Korga H3BeCTHhI JIHmh HeKOTOpb1e 

rrapaMeTpbl COCT051HH51 BOAHOro o6'heKTa (HarrpH­

Mep, COCT051HHe TOJibKO B HeKOTOpbIX CTBOpax) , 
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MaTeMaTIIlfeCKasr MO,r:i;eJih BO}J;OTOKa MO)KeT rrpHMe­

H51TbC51 B KatreCTBe Ha6mo,r:i;aTeJI51 COCT051HH51 BO}J;­

HOCTH o6'beKTa. Mo,r:i;enh rro3BOJI51eT ou:emrTh rron­

HhIH KOMIIJieKC napaMeTpOB BO}J;HOCTH Ha BCeM npo­

T51)KeHHH peKH. I1pH 3TOM pa3HHU:a Me)K,r:i;y H3-

MepeHHbIMH l! CMO}J;eJil!pOBaHHbIMl! napaMeTpaM H 

l!Cl10Jlh3yeTOI }J;JI51 KoppeKU:HH 3HalfeHl!5I BXO}J;HbIX 

rrapaMeTpOB l!JIH om116K11 MO}J;eJIHpOBaHl!51. 

2. Mop;eJih MO)KeT 11crroJih30BaThC5I AJI5I rrporHo-

3a BO}J;HOCTl! rrpH ¢opMl!pOBaHl!H rrpe,r:i;eJihHO-,r:i;O­

rryCTl!MhIX c6pocoB. EII1e o,r:i;Ho Ha3HatreHHe rrporHo-

33 - ou;eHKa ypOBHeH B MaJio- l!Jll! MHOroBO}J;Hhie 

rO)J;hI (lfTO HeMaJIOBa)KHO )J;JI5I 3acymJil!BbIX HJil! 

IIO}J;TOI1JI51eMhIX palioHOB). 

:VfaMepeHHhle rrapaMeTpbI COCT05IHl!5I BO}J;HOCTl! 

(p5I}J;bI Ha6mo,r:i;eHl!H) MoryT HCIIOJih30BaThC51 TaK)Ke 

}J;JI5I KOppeKU:l!H BeKTOpa rrapaMeTpOB MO}J;eJIH. 

c TOlfKH 3peHl!5I 3TaIIOB IIOCTpoeHl!5I M 3KCIIJiy­

aTau;1111 ,r:i;aHHhie ,r:i;eJISiTC5I Ha CJie,r:i;yIOliIMe rpyrrrrhI : . 

.Il:attHhie, 3a,!l,asaeMbie tta :Harre rrpoeKTHpo­

Bamrn: rrporpaMMhI. Ha 3TOM 3Tarre orrpe,r:i;eJI51IOTC5I 

,r:i;aHHhi e 0 B03M0)KHbIX HHTepBaJiax H3MeHeHH5I rra -

paMeTpOB, HaH6oJiee TMIIOBbie 3HatreHH5I rpa¢HKOB 

H napaMeTpOB, KOTOpbie MOryT HCI10Jlb30BaThC5I npH 

He,r:i;ocTaTOlfHOM KOJIMlfeCTBe HCXO}J;HbIX ,r:i;aHHbIX 0 

Mo,r:i;en11pyeMOM BOAHOM ofo,eKTe. KpoMe Toro, B 3TY 

rpynny MO)KHO BKJIIO'lHTh 3a,r:i;aHHe cnoco6a IIOCTpO­

emrn pycna peKH (HJIH orrpei::i;enettue THIIOBoro pyc­

Jia H crroco6a ero MacmTa611poBaHH5I). 

Aattttbie, onpe,IJ,em1eMh1e B npou;ecce 33,!l,aHHSI 

MO,IJ,en11. B 3TOH rpyrrrre onpe,r:i;em1IOTCS1 }J;JIHHhI Ka­

Mep l (i ). Pa36HeHHe peKH Ha KaMephI npou3-

BOAHTCSI rrepe,r:i; 3a,r:i;am1eM BCeX OCTaJihHhIX rrapaMeT­

poB . .IJ;anee Ha 3TOM 3Tarre 3a,r:i;aroTC5I ,r:i;aHHhie no 

PYCJIY peKH: h\(i) - ypoBeHh ,r:i;Ha, S1(i) - cpe,r:i;­

H5ISI IIJIOliia}J;b 3epKaJia BO}J;hl KaMepbI, w (i, h1) -
rpa¢HK 33BHCHMOCTH cetreHmI CTBopa OT ypOBHSI, 

x(i , h1) - rpa¢HK 3aBHCHMOCTH CMa'lirnaeMoro rre­

puMeTpa OT ypOBH51, H HeKOTOphie ,r:i;pyrue HCXO}J;Hhie 

,r:i;aHHhie Mo,r:i;enu: Si(i) - nJIOliiaAh rrpm1eraroliieTI: 

IlOBepxHOCTH BO,r:i;oc6opa }J;JI51 KaMephI, sii) - IlJIO­

ma}J;h rpyHTOBoro pe3epByapa ,r:i;nsi KaMephl, w(i) -
rropMCTOCTh rpyHTOB. 

Ha 3TOM 3Tarre 3a,r:i;aIOTCSI TaK)Ke rrapaMeTphr, 

He yqaCTBYIOII1Me B opraHM3aU:MH 3KcnepHMeHTa. 

,n:atttth1e, onpe,!l,eJISIIOll.l,11e napaMeTpbI MO,!l,em1-

p0Bamrn: tli - Ha'laJibHOe BpeMSI, tK - KOHe'lHOe 

BpeMSI, Ot - mar MO}J;eJIHpOBaHMSI. 

,n:attttbre, onpe,!J,em1eMb1e B npou;ecce H,!l,ett­

T11¢11Kau;w11 MO,!l,en11. 3,r:i;ech ,r:i;oonpe,r:i;eJISIIOTCSI rrapa­

MeTphI MO}J;eJIH, He 3a,r:i;aHHbie Ha rrpe,r:i;bIAymeM 3Ta­

ne. K TaKoli rpyrrrre ,r:i;aHHhIX OTHOC51TCSI K03cP­

cPHU:HeHThl Ille3H c (i ), l!HTeHCHBHOCTb rrpocatrH­

BaHmI c IIOBepxHOCTH B rpyHT µ(23), HHTeHCHB­

HOCTb CTOKa µ(21), HHTeHCHBHOCTb rrepe,r:i;alfH H3 

rpyHTa B pyrno µ (3 1), a TaK)Ke HacTpoetrHhie Ko-

3¢¢uu:ueHThI ypOBHeH t:V, h1(i ), ht(i ). 
JJ:attHbie, tt3Mem1eMh1e B xo,!l,e aKcnepttMettTa. 

Ecnu Mo,r:i;eJih ucnoJih3yeTC51 B pe)KHMe Ha6mo,r:i;aTe­

;rn, Ha 3TOM 3Tane BXO}J;HbIMH ,r:i;aHHhIMl! 5IBJI51IOTC51 

,r:i;aHHhie H3MepeHHH. EcJIH Mo,r:i;eJih ncnoJih3yeTC51 

AJI5I nporHo3a, Ha 3TOM 3Tarre 3a,r:i;aIOTCSI MeTeopo­

JioruqecKne ,r:i;aHHble: Q (0, t) - rpa¢nK Bxo,r:i;Horo 

IlOTOKa OT BpeMeim, h (n + l, t) - rpa¢HK ypoBHSI 

BO}J;OIIpHeMHHKa OT BpeMeHH, Ee (t) - cPYHKU:H5I 

,,JieT0-3HMa"' ei (t) - HHTeHCHBHOCTb oca,r:i;KOB, 

8(t) - TeMnepaTypHbIH pex<HM, v(t) - BeTpOBOH 

pe)KHM, et(t, 8(t ), v(t )) - HHTeHCHBHOCTh ncna­

peHHSI, V2(i, t) - rpa¢HK IlOrJIOliieHH5I BO}J;bl pac­

THTeJibHbIM IIOKpOBOM OT BpeMeHH. 

Pe3yJihTaTOM Mo,r:i;enupoBaHnsi SIBJISIIOTC51 cJie­

,r:i;yromue rpa¢HKH: h1(i, t) - rpa¢MK ypOBH5I BO}J;bI 

B KaMepe, hz(i, t) - rpatjJHK ypOBHSI IIOBepXHOCT­

HbIX BOA, npuypotreHHbIX K KaMepe, hii, t) -
rpa¢HK ypOBHSI rpyHTOBbIX BOA, rrpnypo'leHHbIX K 

KaMepe, h1c (i, t) - rpatjJHK ypoBH5I CHe)KHOro 

IlOKpoBa Ha,r:i; KaMepoTI:, v(i, t) - rpa¢nK CKOpOCTH 

BOAhI B KaMepe, Q (i, t) - rpa¢uK pacxo,r:i;a B 

KaMepe, V (i, t) - rpa¢uK o6'heMa BOAhI B KaMepe. 

Pa3pa6oTaHhI rrporpaMMHhie cpe,r:i;cTBa, peaJIH-

3YIOmHe onucaHHyro Mo,r:i;eJih. B HaCT05Imee BpeM5I 

o6pa6aThIBaeTC51 TeXHOJIOrHSI 11,r:i;eHTHcPHKa1IHH rra­

paMeTpOB MO}J;eJIH Ha OCHOBe ,r:i;aHHbIX ITOCTOB H3Me­

peHl!H AJI51 yqacTKa p. Typa OT c. TypnHcKa51 Cno-

60,r:i;a ,r:i;o ycThSI. I1poH3BOAHTC51 a,r:i;arrTa1IHSI Mo,r:i;enn 

}J;Jl5I 3a,r:i;aq 3KOJIOrH'leCKOro HOpMHpOBaHHSI. 
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