Hayunsiit sxypaan Kyol'AY, Ne74(10), 2011 roaa 1

VJIK 51-73:532.5.013 UDC 51-73:532.5.013

METOJUKA ITPOTHO3A BOSHUKHOBEHU A
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OCHOBAHHAS HA UCITOJIb3OBAHUH
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SITUATION IN A CHANNEL OF THE
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Onwucana MeToAMKa MPOrHO3a pacxojia MoToKa Ha
y4acTKe pyciia TOpHO-PaBHUHHON PEKH, OCHOBaHHAs
Ha YpaBHECHHWH BOJHOTrO 0ajlaHCa U CTOXaCTHYCCKOM
MOJIEJIH TIPOT'HO3a BO3HUKHOBEHHS TABOIKOBOM
CUTYaIlM{ B THAPOMETPUICCKOM CTBOPE PEKHU.
[IpuBencHBI pe3yIbTaThI TECTOBBIX PACUCTOR,
BBITIOJTHEHHBIX IS YIaCTKOB pycia peku KybaHns

Forecasting method of flow discharge on thereach of
the mountain-flat river channel based on water balance
equation and stochastic forecasting model of flood
situation in a hydrometric section line of river canal is
described. Theresults of test cal culations executed for
areaches of theriver Kuban are presented
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1. ITocTanoBKAa 3a1a4u

B Hactosiiee BpeMsi oCTpO CTOMT MpodsieMa MOUcKa METOJIOB U MOJeNeH
MIPOTHO3a BO3HUKHOBEHHUS MABOJKOBBIX CUTYyaIlUi B pycliaX TOPHO-PABHUHHBIX
PEK, HAHOCSIINX 3HAYUTEIbHBIA YKOHOMHUUYECKUX yiepO perrnonam Poccun.

3agaya MpoOrHo3a BO3HUKHOBEHUS MAaBOJKOBOW CHUTYyallMd Ha YYacTKe
pyclla PpEeKH OCHOBBIBAETCS Ha OKCTPAIOJSIIIUKM KPUBBIX 3aBUCHUMOCTEH
THJIPOJIOTHYECKHUX XapaKTEPUCTHK IMOTOKA OT BpeMeHH (TTyOHHBI h(t), cpeaHei

ckopoct V(t), pacxoma Q(t)) 3a mpemensl AMana3’oHa H3MEPEHHBIX KM

BBIUMCJICHHBIX 3HAUCHM .

[Tycth B pe3yiabTaTe pacuyeToB HaijaeHa (GYHKIHS | (t) OIpe eI ast
3aBUCUMOCTh HEKOTOPOM OCHOBHOM THJPOJIOTUYECKON XapaKTEPUCTUKHU MOTOKA
OT BpEMEHH 1.

[Tox upesBbluaiiHol (IAaBOJKOBOM) CHTYyaIlMel, BOSHHKIICH HA 3aJaHHOM
y4acTKe pyclia TOPHO-PAaBHUHHOW pekH, OyAeM MOHUMATh TaKyl CHUTYaIlHuIo,

npu  KOTopoll  Oyner  HaOJIOAaThCs  MPEBBIINICHHE  paccMaTpUBAEMOM
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XapaKTePUCTUKH MOTOKA | (t) HEKOTOPOH KPUTUYECKOH BETUYMHBI | ., T.€.

j (t +t )>] kp !
rIe j (t +t ) — pacueTHOE 3HAYEHUE XapaKTePUCTUKHU ITOTOKA B MOMEHT BPEMEHHU

t+t, ] — KPUTHYCCKOC 3HAYCHHUC XAPAKTCPUCTUKU IIOTOKA, IIPCBBINICHUC

Kp
KOTOPOM MpUBEAET K BBIXOAY BOJbI Ha MOWMMY M 3aTOIUICHUIO MPUOPEKHBIX
IIOCTPOEK.

[IpakTueckuii WHTEpPEC MNPEACTABIAECT TaKXKE 3aJadya OIPEIEIICHUS
MOMEHTa BpeMeHu t+t Havama 3aTOIUICHUS TEPPUTOPUM B  palioHE
paccMaTpuBaeMoro y4acTtka pycia.

MomeHT BpeMeHu 3aromuieHus t+t  MOXKHO  ONpenenuTb U3

anredpanyecKkoro ypaBHEeHUs
j(t+t)=i,.
Pa3o0bem pycio peku Ha pacdetHble yuacTku P (i = 1,n) Takum oGpasoM,
4TOOBI MX TPAHMIIBI HAXOJWINCH HAa TUAPOJIOTHYCCKUX TIOCTAaX, PACIIONOKEHHBIX
Ha peke (puc. 1).

BepxHuit cTBOp
yyacTka pycna
peku

THApoIIoCcT

THApOoIIoCT
OOKOBOH MPUTOK

THAPOIIOCT
OOKOBOH rpHTOK

HvxHWIA cTBOp KaHan
yyacTka pycna
peKu

THAPOIIOCT
Puc. 1. YyacTok pyciia ropHO-paBHUHHOM pEeKH

PaCCMOTpI/IM HeKOTOpBIﬁ Y4aCTOK R pyciia PpCKH. Marematuueckas

MOACIIb IBHXCHHA IIOTOKA BOAbBI B BCPXHEM CTBOPC HAHHOI'O Y4YdCTKa

OIINCBIBACTCSA YPABHCHUCM
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d n?
d? = th7/3 Q* +gJBh, (1)
HpI/I 3aJaHHOM Ha4YaJIbHOM YCJIOBI/II/I
Qlt,) = Q. (2

rjae § — ycKopeHue cBoOOHOrO najaeHusi, B — mmpunHa notoka, J — yKJIOH J1HA

pycia, N — ko3 PUIIUEHT MIEePOXOBATOCTH.
bynem cuwmtarh, 4YTO B KaXIblii MOMEHT BpEMEHH 1 pe3yJbTaThl

na6mogennii Q(t) comepxkar ciyuaitabie omuKu W(t):
2(t) = Q(t) + wit),
rae W(t) — CJIy4alHbII mporecc TUma OeIoro rayccona IIymMa C HYJEBBIM
CPEIHUM U KOPPETSLUOHHON QyHKIUEH:
J () =M{w(t)w(t )] = P(tJd(t- t),

P(t) — unrencusrocts Genoro myma, P(t) >0 mpu ti [t,, T]. TIpeanonaraenm,
9TO (QYHKIHS P('[) HENpephIBHO AU depenHmupyema pH t1 [to,T].

Ilyctb Ha  OCHOBE  METOOUKM  TIOCTPOEHUS  ONTUMAJIbHONH B
CpelHeKBapaTHYECKOM CMBICHIE OLEHKH pacxoja motoka Q (t) peleHus Q(t)

3agaun (1) — (2) mocTpoeHa croxacTHUecKas MOJIEIb IPOrHO3a BOSHUKHOBCHHS

NaBOJIKOBOM CHTYyallMU B CTBOpE pyciia peku [1]:

%U(tﬂ):F(t)XU(tﬂ), ?3)
[o(t +t )}, =ult), 4)
Qt+t)=ult+t)+Qlt+t), (5)
Qt+t)>Q,.
rae F(t)=- %)QW(E), d(t) — npuOIWKEeHHOE pelieHue ypaBHeHus (1) mpu

3alaHHOM HA4aJIbHOM YCJIOBHH Q(to) = 60. U(t) ABIIAETCS peleHueM (QuiIbTpa

Kanmana-beiocu u HaXxXoOUuTCsA U3 COOTHOILIICHUH
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u(t)= % R(S)ﬁ?le = ds+0, e,
t R(s)6
Fl(t)—tggf:(s)' P

y(t) = 2(t)- QLt).
[Tycts B pe3yibrare pemieHus 3anaun (3) — (5) HaiimeHa 3aBUCHMMOCTb

pacxoja MOTOKa OT BPEMEHH B BEPXHEM CTBOPE ydacTKa pycna peku Q. (t +t )

[ToctaBuM 3aady MporHo3a BO3SHUKHOBEHHUS MABOJKOBOM CHUTYyalldd B CTBOPE
pycia peKu, pacnoja0KE€HHOM HMKE MO TeUeHMIo. JJis pellieHus: JaHHOW 3a1a4yu

HeoOxonumo  HaWtu  Qynknuro Q) (t +1 ), MO3BOJISIIOIIYK0  BBIYMCIIUTD

IMPOTrHO3HOC 3HAYCHUC pacCXoda IMOTOKAa B HHKHCM CTBOPC B 6YIIYHII/Iﬁ MOMCHT

BpeMeHHu t +t .

2. MeTonuka penieHHsi MOCTABJIEHHOH 3a1a4M
Pemienue nocrtaBiieHHOM 3aJadyd IPOTHO3a BO3HUKHOBEHUS IaBOJKOBOM
CUTYyallud BBHINIOJIHUM Ha OCHOBE ypaBHEHHsS BOJHOTO OajaHca, KOTOPOE IS

ydJacTKa pyciia peku umeeT Bu [2]:

Q=Q+Q-Q.*+Q;+Q, - Q, *Q,, (6)
rae Q, —pacxojl BOJbI B HIDKHEM I10 TEUEHUIO CTBOPE peku, Q, — pacxoi BOIbI
B BEpXHeM cTBOpe peku, Q, — OokoBoil mputok, Q, u Q. — cymmapHsIi
B0J103a00p M ¢OpoC BOABI B peKy, Q, — QUIbTPalMOHHBIA IIPUTOK WM OTTOK,

Qu_m — HCIApCHHC C BOAHOU IMOBCPXHOCTU U TpaHCIIMPpAOUA BOIbI, BJIAT'H
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PaCTUTCIBbHOCTBIO, QO — OCTaTOYHBIN YJICH, KOMHeHCI/IpyIOH_II/Iﬁ HCYUYTCHHBIC

KOMIIOHEHTBI U MIOTPEIIHOCTH ONPENEIEHUS YUYTEHHBIX.

OTMeTnM, YTO JaHHasT MOJENIb HE YYHUTBIBAET BPEMS PYCIOBOTO
noOeranus t , KOTOpoe BIUSAET HA pPe3yJabTaThl IPOrHO3a XapaKTEPUCTUK TOTOKA
IpU PAaCCMOTPEHUHM YYaCTKOB pyciia peKkd OoNibIIoN MpOTSKEHHOCTH. bonee
TOTO, B MOJIEJIU JIOJDKHA OBITh YYTEHA OTAAJIEHHOCTh TMIAPOJIOTHYECKUX MOCTOB,
PacnoyIOKEHHBIX Ha OOKOBBIX MPUTOKAX PEKU OT TOYEK MX BMAJCHUS B PYCIO.
Taxxke mnpu COCTaBIEHMH TMPOTHO3a HEOOXOAMMO YUMTHIBATH KOJIMYECTBO
OCAaJIKOB, IIPOTHO3UPYEMBIX Ha y4acCTKE 3a IIEPHOJ BpeMeHH t .

Bo3HukaeT HEOOXOIUMOCTh B YTOYHEHUU MojenH (6) ¢ y4eToM BpeMeHHU
no0eraHusi, KOJUYECTBA BBINAJAIONIMX OCAJKOB M CHEHU(UKH PACTIOIOKEHHUS
TUIPOTIOCTOB HAa OOKOBBIX IPUTOKAX PEKHU.

@Oynknus pacxona moroka Q, (t) MOXET OBbITh HaljieHa B pe3yJibTare

pacucTOB MM U3BCCTHA M3 HCIIOCPCIACTBCHHBIX Ha6HIOI[eHI/Iﬁ pacxoaga BOJIbI B

BEpPXHEM CTBOpe peku ydactka P . Oynknuio Q, (t), MIPECTABISIONIYI0 CO00

3daBUCHUMOCTL pacXoJa IMOTOKa B HMIKHCM CTBOPC pacCMATpUBACMOTO0 YYACTKa,

OyzeM onpeaensTh U3 COOTHOIICHUS:

Q0= t,)+aQ b-t, -, ) Ao, k-1, )eFl-t,) @

j=1 k=1
rne Q, — OokoBoil nputok, Q, — 3a00p BOABI M3 pycia PEeKH B KaHAbl AJIs

CEJIbCKOXO03IHMCTBEHHBIX HYXI, F — komamuecTBO IMPOTrHO3UPYCMBIX 3a IICPUOL

Bpemenu t , ocankos, t , — Bpems goOeranus 00beMa BOJBI OT BEPXHETO 0

HIDKHETO CTBOpA, t ; — BpeMs moOeranus oObeMa BOABI OT TOYKH BIAACHUS | -
J
ro OOKOBOrO MpPUTOKA B PYCIO PEKH [0 HIXKHEro crsopa, t,, — Bpems
J

noberanusi o0beMa BOJABI OT CTBOpa |-ro OOKOBOTO MPHUTOKA, B KOTOPOM

H3BCCTHA (1)YHKI_II/I$I Q6 A0 TOYKH C€ro BIIaACHUA B PYCJIO PCKH, t3k — BpeM:ia

IIO6CFaHI/IH o0beMa BOJBI OT K-ro CTBOp4d, B KOTOPOM IPOU3IBOJAUTCA OTHCM
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BOJIbI, 10 HUYKHETO CTBOPA.

B mnpennaraemom ypaBHeHuu (7) HE YYHUTHIBAIOTCS (DHIBTPALMOHHBIHN
npuTOoK (MM OTTOK) W HCHApEHUE C BOJHON IMOBEPXHOCTH, IMOCKOJBKY WX
BEJMYMHA B pyclie TOPHO-PAaBHUHHOW pEKH Mpu OONBIIMX Pacxoaax BOJIbI,
HaAOJIOAAIONINXCS BO BpeMs MABOJKa, HE OKa3bIBAECT 3HAUUTEIHHOE BIMSHUE HA
BEJINYMHY Pacxo/la B 3aMbIKAIOLIEM CTBOPE PEKH.

Bpems pgoGeranusi t Ha ydacTke pekd, rpaHULAMU KOTOPOTO SIBISIOTCS
TUIPOJIOTMYECKHUE TOCThI, MOXKET ObITh HAaIEHO MO Pe3yJibTaTaM MHOTOJIETHUX
HAOJIOZIGHU pacxXolloB BOABI B pycle peKH M aHaimu3za Truaporpados

ruaponocToB (puc. 2).
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Puc. 2. T'maporpadsi p. Kybanb

Ha pucynke 3 npeacraBieHsl ruporpadbl, IOTy4YE€HHBIE [0 Pe3yIbTaTam
M3MEPEHUN pacxolla BOJAbl Ha THAPOINOCTAaX ropoaa ApmaBHpa U CTaHHMIIBI
Jlapoxckoi. Cpennee BpeMsi 10O€raHUs MOXKET OBITh HAMJIEHO KaK Pa3HOCTh

a6CI_II/ICC MMUKOBBIX 3HAYCHUM pacxoaa BOIBI. 3 PUCYHKAa BHAHO, YTO BPCM:A
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no0OeraHuss Ha JaHHOM YydYacTKe pycia peku KyOaHb cocTaBiseTr 1Ba JIHS
t, =2).

Pa3nuiia 3HaueHuit opauHAT NMUKOB TUIporpadoB 00YCIOBIEHA HATMYUEM

HoBoky0aHckoro kanana, B KOTOpOM IPOU3BOAUTCS 3a00p BOJBI.
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Puc.3. 'maporpadst p. Kybanb —r. ApmaBup, cT. Jlagosxckas

Ha mnpaktuke dYacto BO3HMKAE€T 3a7adya MPOTHO3a BO3HUKHOBEHUS
MaBOJKOBOM CUTYyallud B HUXKHEM CTBOpPE pycjia pPEKH, B palioOHE KOTOPOIo
OTCYTCTBYET TMAPOJIOTUUECKUN TTOCT U HE UMEETCS TaHHBIX U3MepeHuil. B aTom

ciy4ae IpHOIMKCHHOE 3HAUCHUE BPEMEHHU JT0OCTaHMs MOXKET ObITh HAHCHO 1O
bopmye
X
t,=—"1, (8)
%
p
e X, — PaccTOAHHE MEXKAY CTBOPAMH, Vi, — CPEIHsS CKOPOCTh JBHKEHHS

IIOTOKA Ha 3aJaHHOM Y4YaCTKC.
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AHanorn4HbIM 06pa30M MOT'yT OBITH IMOJTYYCHBI BCIINYNHBI t 6.1 t np.
J J

3’k'

I[JISI BBIYUCIICHUA cpenHeﬁ IO CCYCHHUIO CKOPOCTHU IIOTOKA BOJbI Vp

Bocmosb3yemcs ypaBHenueM Illesu [3]:

VZ
J=—"-, 9
CR 9)
rnie J — ywioH gHa pycma pekd, C — koddpdunument Ilesm, R -—

THIIPABINYECKUN PaJNyC, PaBHBIA OTHOUICHHWIO IUIOMIAJM >KUBOTO CEUYCHHSI
MOTOKA K JITMHE CMOYCHHOTO MEpUMETpa KHMBOTO CCUCHHs TMOTOKa (s
JOCTaTOYHO MIMPOKKUX Pycel MPUHUMAETCS paBHBIM TiyouHe moroka R » h).
VpaBuenue (9) ¢ ydetoM osmmmpuueckoit Gopmynoir MaHHMra IS
BbIuncieHus ko3pouuuenta llesun
C= lﬁ/ﬁ
n
MOJKET OBITh MPEJACTABICHO B BH/IE:
= Lahe
v, ==3h*yJ, (10)
n
rae N — ko3P GUIMEHT MEepOXOBATOCTH.
B (10) ko3¢ duummeHT N HAXOAUTCA IO CIpPaBOYHBIM TaOiuuam [3].
VYkioH qHa pycna J onpenenseTcs myTeM Mpoa0IbHOTO HUBEJIMPOBAHUS pyciia

peku [4].

3. Pacuer pacxona Boabl Ha 0€CIPUTOYHOM YYACTKE PYyCJIa peKH

Paccmorpum  yuactok pexku KyOaHb, pacronioKEHHBIA  MEXAY
ryapornoctaMu B ropojae ApmaBupe u craHuue Jlagoxkckoin. Hcmone3ys
ypaBHEHHE BOJIHOTO OaslaHca JyIs y4acTKka pycia peku (7), HaiijieM 3aBUCUMOCTD
pacxolla BOAbI OT BPEMEHHM B HM)KHEM CTBOPE PACCMATPUBAEMOIO y4dacTKa IO

HU3BCCTHBIM PC3yJIbTaTaM Ha6JIIOIICHI/Iﬁ pacxoaoB B BCPXHEM CTBOPEC C YyUCTOM

http://ej.kubagro.ru/2011/10/pdf/47.pdf
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BPEMEHH PYCJIOBOTO JOOETaHUSI.

VYpaBuenue (7) s paccMaTpUBAEMOr0 y4acTKa pycia peKd IpUHUMACT
BU.

Qﬂ(t)zQA (t' t )’ (11)

rae Q, (t) — 3aBUCUMOCTB PAacxo/ia IOTOKa OT BpeMeHH B cT. Jlagoxckon, Q, (t)
— 3aBHUCUMOCTh pacxojla IMOTOKa OT BpEMEHH B TI. ApmaBupe, t — Bpems
JIO6CFaHI/IH O6’BCMa BOJBI OT BECPXHETO 1O HUKHETO CTBOPA.

PCSYJIBTEITBI I/ISMCpeHI/Iﬁ pacxoaa BOJALI B T. ApMaBI/Ipe, MMpCaACTABJICHHBIC
Ha PUCYHKC 4, AIIIIPOKCUMHUPOBAHBI MHOT'O1JICHOM 8-ﬁ CTCIICHU C

ko3¢ durmenTom aerepmuHanu R* = 0,999:

Q, (t) =-8,68x10°t® +0,00938% " - 0,241%° +2,538%° - 11,205%* +8,74%° +
+76,83%° - 186,73% +216,1.
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-

Puc. 4. Jlannbsie u3MmepeHusi pacxoia BoAbl B I. ApMmaBupe u rpaduk

anmnpOKCUMUPYIOLIEH X PYHKIUN

Ananu3 rugporpadoB, MOCTPOEHHBIX MO IKCHEPUMEHTAIBHBIM JIAHHBIM
M3MEPEHUN pacxoda MOTOKAa B 3aJaHHBIX CTBOpAaxX, MOKAa3bIBAET, UYTO CPEIHEE
BpeMms 1oOeranus t 0ObeMa BOJABI HA JAaHHOM Y4acTKE COCTABIISET 2 JHS.

Ha pucynke 5 nmpencraBieH rpauk U3MEHEHHUS BO BPEMEHH pacxoja

BOJIbI B CT. JIa0KCKOM, MOCTPOSHHBIN MO pe3yjbTaTaM pacdyeToB Mo Ghopmylie

http://ej.kubagro.ru/2011/10/pdf/47.pdf
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(11), a takxke ruaporpad, MOCTPOCHHBIH MO Pe3yJbTaTaM HEMOCPEICTBEHHBIX

I/ISMepeHI/Iﬁ pacxoaa BOAbLI B IIaHHBIﬁ nmepruoa BpCMCHHU.

3 4 3 ] 7 g 9 1 11 12

=~ regporpad, D0 CTPOEHHE 110 0 E3VIETATAM P ACHETOE
= = rygporpad, I0CTHOEHHEE IT0 f e3YIILTATAM HIMef EHEH

Puc. 5. CpaBHuTeNbHBIN aHATN3 PE3YJIHTATOB pacyeTa C JaHHBIMU U3MEpPEHUN

Cpenusisi OTHOCHTENIbHASI MMOTPEIIHOCTh BBIUMCICHUH 1o ¢opmyne (11)

cocrasnser d , =5,4%.

4. PacueTt pacxoaa BOJbI HA y4aCTKe PycJia PeKU ¢ MPUTOKOM
ITycte ¢ynkunusa Q, wu3BecTHA M3 pPE3yIbTATOB HENOCPEICTBEHHBIX

U3MEPEHUN. BBIOTHUM pacyeT pacxoja MOTOKa B HUXKHEM CTBOpPE ydacTKa
pycia peku ¢ O0KOBBIM NMPUTOKOM. bynem paccMaTpuBaTh y4acTOK pycia peKu
Ky6anb ot cena YcneHnckoe o ropojna Apmasupa. Ha nanHHOM yuyacTke umeeTcs
OokoBolM mpHUTOK (peka Ypym), KOTOphIid BhagaeT B peky KyOanb B paiioHe
ApmaBupa.

JIisi MaHHOTO ydacTKa pycja peKd € OJHMM OOKOBBIM IMPUTOKOM 0€3
ydeTa BBINAJA0MINX B pACCMAaTPUBAEMBbIN NIEPUOJ BPEMEHHU OCAJKOB YPABHEHHE

(7) mpumert BH:
QM)=Qlt-t,)+Ql-t,). (12)

rae Q, (t) — 3aBUCUMOCTb PacXoja MOTOKa OT BpeMeHH B I. Apmasupe, Q, (t) -

http://ej.kubagro.ru/2011/10/pdf/47.pdf
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3aBHCHMOCTh pAacxoja IOTOKAa OT BpeMeHH B c¢. Ycmenckoe, Q.(t) —
3aBMCHMOCTb Pacxojia HoToKa oT BpeMeHu B xyrope Crebmuukom (p. Ypyn), t

— BpEM:iA IIO6CFaHI/I$I o0BneMa BOJAbBI OT CTBOpa B ApMaBI/IpC a0 CTBOpa B

Ycnenckom, t, - — Bpems noberanus oo0bema BoJibl OT cTBOpa B CTEOIUIIKOM 10

TOYKH BHaJeHus Ypyna B pycio peku KyOans.

PesynbraThl u3MepeHHil pacxona BOABI B C. YCHEHCKOM U X.
CTeOnuuIKOM anmpoKCUMHPOBaHbl MHOrowileHamu /- u 8- cremeHu c
koappunrentamu nerepmuHanuu coorserctBeHHo R =0,97 u R =0,999:
Q,(t)=0,002x" - 0,067 %° + 0,797 x° - 4128%* +7,85%° + 5,657 % -

- 22,464 + 87,64.
Q. (t)=-0,001%® +0,0446 %" - 0,745%° + 6,65%° - 34,184 %" +102,59 %° -
- 173,38 %% +149,076 % - 27,55.
JlaHHBIE M3MEPEHUi pacxojla M MX ammpoKCHMAIUs IMpeiCTaBIeHbl Ha

pUCYHKax 61 7.

X Y A

1 756 1 0]

2 2 818 | 7

3 3 102 ]

4 4 11| 200

5 5 113 |

6 : 185 -

7 7 185 | "7

8 8 283 ;

9 9 286 | 100

10 10 244 : '
1" = 1 2 3 4 5 6 7 8 9 10

Puc. 6. JlanHble wu3MepeHHs pacxola BOJAbI B C. YCIEHCKOM M Trpaduk

anmpoOKCUMUPYIOLIEH X QYHKIUN

http://ej.kubagro.ru/2011/10/pdf/47.pdf
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X Y Al 504
1 25|
2 ? 213 4
3 3 225 a0
4 4 21,3 ]
5 5 213 35
6 6 26,7 ]
7 7 33 30
8 8 36 ]
9 9 458 23
10 10 36,9 ] : ! [ : ' | | |
1 = 1 2 3 4 5 6 7 8 N 10

Puc. 7. Jlannble u3mepenust pacxoma BoAabl B X. CrebiuukoM u rpaduk

anmnpOKCUMUPYIOLIEH X QYHKIUN

Boraucium Bpemst poberanus t, o0bemMa BOJbI OT CTBOpa B ApMaBHpe

710 CTBOpa B YCIEHCKOM ¢ rioMoIibio ¢popmyi (8), (10):
t » = Xp—m . (13)
Yn23
JInst  paccMaTpuBacMOro ydJacTka pPacCTOSHHE MEXIy CTBOpPaMH

X, =30000m, riayouna moroka h=2m, yknon mua pycna pexu J =0,0014,
ko3 duiment mepoxoBaroctu N=0,04. Torma, mo dopmyne (13)
t,» 0,23 nHs.

AHaNOrHYHbIM 00pa3oM HaiineM Bpems noOeramus t, . Paccrosnue ot

ctBopa B CrTeOnuIKOM 10 TOYKM BHajeHuss Ypyna B pyciio pekun KyOanb

X, =13000m, J=0,00118, h=15m, n=0,04. Ilpu pgaHHBIX YCIOBHAX
t, » 013 mus.

Ha pucynke 8 mnpuBeneH CcpaBHUTENBHBIM aHamu3 ruaporpados,
MOCTPOCHHBIX IO pe3yiabTaTaM pacdyeroB 1o ¢opmysie (12) U Mo JaHHBIM
U3MEpPEHUN pacxoja IMOToka B ApMaBUpe B paccMaTpUBAEMbld TEPUOJ

BPCMCHH.

http://ej.kubagro.ru/2011/10/pdf/47.pdf
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350
300 -
250 —
200 —

150 3

2 3 4 5] f 7 3 9 10

= raporpad, MOCTHOEHHELT 0 PESYIETATAN P ACHeTOR
== = rMaporpad, MOCTHOSHHBE TT0 JANHEIL HELIEH £ HEE

Puc. 8. CpaBHuTenbHBIM aHaIU3 pe3yJbTaTOB pacyeTa C JaHHBIMU
U3MEpEeHUN
Cpenusisi OTHOCHTENbHASI MOTPEIIHOCTh BBIUMCICHUH 1o ¢Gopmyne (12)

cocranger d , =7,64%.
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