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Onpeneﬂenne IIPUTOKOB NMMOA3CMHBLIX BOIA K BOI[O3360pHI)IM ) |
APCHAKHBIM COOPYKCHUAM

Bonmo3zabopom ~ Has3pIBaeTcsl ~ HWHXKEHEPHOE  COOPYKEHHUE,
npeaHa3HaueHHOe I 3a0opa (3axBaTa) IMOJ3EMHBIX BOJ IS IiEJIeH
BOJIOCHAO0KEHUS WJIA MPOBEJACHUS Pa3JIMUHbBIX JPEHAKHBIX Pa0oT.

BonozabopHbie U ApEHUPYIOUIUE YCTPOUCTBA MOAPA3CTSIOTCS Ha
BepTUKaIbHbIE (WIypdbl, KOJOALBI, CKBaXXHWHbI, KOTJIOBAaHbI) U
rOpU30HTAJIbHBIC (KaHABBI, TPAHIIIEH, TAJIEper), Ha COBEpPIICHHBIC (A) U
HecosepiieHHbie (b) (puc. 1).
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Puc. 1. Bogo3zabopHbie KOIOIIIBI
R- paouyc enusanus, m;
r - paouyc Koaiooyd, m;
H- yposenv epynmosoti 600wi, m;
h - yposeHb 800bl noCie OMKAUKU, M,
S - senuuuna 6000NOHUICEHUS NOCTIE OMKAYKU, M

BonozabopHeie u  JApeHUpPYIONIUME YCTPOMCTBA, IMOJHOCTHIO
NEPECEeKAOIMe BOJOHOCHBIA TOPHU30HT HAa BCKO €ro MOIIHOCTH 10
BOJOyIOpa W 0O0OpYyAOBaHHBIE BOJONPUCMHBIMU  YCTPOMCTBAMH,
HA3bIBAIOTCSI COBEPIICHHBIMU, a HECOBEPIICHHBIE - TIEPECEKAIOT
BOJIOHOCHBIM TOPU30HT HE HAa BCIO €ro MOIIHOCTh (puc. 1) wim
000pyI0BaHbl BOJONPUEMHBIMUA YCTPOUCTBAMU, HE JOCTHUTAIOUIUMHU
BOZOYIIOpA.

[Ipu 3eMIIHBIX CTPOUTENBHBIX PabOTax HEPEAKO BCKPBIBAIOTCS
BOJIOHOCHBIE TOPU30HTHI (BEPXOBOJIKA, TPYHTOBBIE W MEXKILJIACTOBBIC
MOJ3E€MHBIE  BOJbl),  BO3HHUKAET  HEOOXOIUMOCTh  ONPEACNATH
BOJIOTIPUTOKH B BBIPAOOTKH C II€JIbIO OpraHU3allid BOJOOTIMBA H
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JIPEHAXKHBIX paodoT. [TosTomy CTYJICHTBI CTPOUTEIBHBIX
CIIEIMATIBHOCTEN JIOJDKHBI MMETh HAaBBIKA ONPENCICHUS NPUTOKOB
NOA3EMHBIX BOJl K BOJI03a00PHBIM U JIPEHAKHBIM COOPYKEHHSM, IS
Yero Ha Ja0OpaTOpPHBIX 3aHATUSAX M B Yachl JIOMAlllHEW CaMo-
CTOSITENIbHOM pPadOThl OHU JOJIKHBI BBIIIOJIHUTH MATh YHNPAKHEHU,
COAEp)KaHNUE KOTOPBIX M3JAracTCs HUKE B HACTOAIIMX METOJMYECKUX
YKa3aHUSX.

3AJIAYA 1. OnpeneneHue NpuTOKa HATOPHBIX (APTE3UAHCKUX) MOI-
3€MHBIX BOJ B COBEPIICHHBIN KOJIOJIEll (CKBAXKUHY)
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Puc. 2. ITpuTox HamopHOU BOABI B COBEPILICHHBIN KOJIOAELL

S

t

——t—
Ca
\

e e . - .0 .

.
L . l. .
.o"." . v,

OmnpeneneHne MpoOu3BOIUTCS 10 hopMyIie
2 73*Kp*M*S

0= lgR-1gr
20e Q - npumox 800bL 8 KONOOeY, M/CymKu;
Ko - kosgpdpuyuenm punompayuu, m/cymxu;
M - mowHoCmb 8000HOCHO20 20PU3OHMA, M,
S=H-h - 6o0ononudicenue npu omxkauxe, M,
H - nvezomempuueckuii yposens 8 konooye, m;
h - Ounamuueckull ypoeenv, YCMAHOBUBUUICA NPU OMKAYKe, M,
R - paouyc enusnus (paduyc denpeccuorHHolU 80POHKU), M,
¥ - paouyc Koiooya (CK8AaxiCumHvl), M.

VIIPAXKHEHUE Ne 1. Omnpenenuth NPUTOK HAMOPHBIX BOJ B
COBEPIIEHHBIN KOJIO/CI (CKBaKHMHY) COIVIACHO BBIOPAHHOTO BapHaHTa
13 Ta0HIEI 1.
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[Ipy BBINOJHEHWM YOPAXKHEHUH HEOOXOAMMO HAPHUCOBATH
BEPTUKAIBHBIN pa3pe3 KOoJIoALA U BOAOHOCHOIO TOPU30HTA, 0003HAYUB
Ha HEM BCE IIapaMeTphl, yKa3aHHbIe B Tabiumax 1-5.

Jlanee cieayer onpeAeiauTh BOJONMOHMKEHHUE (S) Mpu OTKayKe U
paauyc BausiHus (R), eciam oHM He yKa3aHbl B TaOJIMIAX YIPaKHEHUM.

Paguyc BmusHHA - O3TO paguyc JCNPECCHUOHHOM BOPOHKHU,
KOTOpPBIA HM3MEPSAETCS OT LIEHTpAa KOJOAUA (CKBaXXHWHBI) A0 TOYKH, B
KOTOPOW MOHMKEHUE YPOBHSA BOJBI MIPU OTKAUKE HE MPOUCXOIUT (pHC.
2). On onpenensiercs o popmyne N.I1.Kycakuna

R=2S.[HK,

20e S - enuuuHa 8000NOHUICEHUs NPU OMKAYKe, M,
H - nepsonauanvhblii yposeHs 600bl, M;
Ko - koagppuyuenm gunompayuu, m/cymu

Tabmnura 1
No Momnocts  |IIepBoHa- YpoBeHb Koadpdunuen [Paguyc
Bapu- |BOJOHOCHOIO |YaJbHBIN BOJbI B T QUIBTPALINN | KOOI
aHTa |TOpU30HTA Harop konoaue npu (Ko, M/cytku  |r,m
M,Mm H,m oTKauke h,m
1 25 35 27 4 1,0
2 44 50 46 5 2,0
3 20 45 36 8 1,8
4 40 48 42 2 2,0
5 28 30 29 7 1,6
6 38 52 40 3 1,4
7 23 35 30 7 1,5
8 35 40 37 6 1,8
9 30 38 35 5 2,0
10 33 42 36 3 2,4
11 13 20 15 4 1,4
12 6 14 10 6 2,3
13 9 16 11 7 1,7
14 11 18 13 6 2,1
15 21 28 22 4 2,2
16 30 35 36 7 1,8
17 26 36 31 5 1,6
18 24 30 25 6 1,4
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IIponomxenue TadbauIsl 1

19

32 40

33

4

1,2

20

36 45

38

8

1,5

3AJTAYA 2. Onpezenenre NpuToKa TPyHTOBBIX (0€3HATIOPHBIX) BOJ B
COBEPIIEHHBIN KOJOEL (CKBAXKUHY) MTPOU3BOIUTCS 11O (OpMyJIE:
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Puc. 3. IIpuTok rpyHTOBBIX BOJ B COBEPUIEHHBIN KOJIOIEI

VAV Ay iV i AV A A

YITPAXKHEHUE Ne 2. OnipenenuThs NpUTOK TPYHTOBBIX BOJ B
COBEPIIECHHBIN KOJ0€1l (CKBAXKHHY), COTJIACHO BHIOPAHHOTO BapraHTa

u3 Taou. 2.
Tabmuna 2
Ne Bapuanra |[IepBonauans- | YpoBeHb Kospdunment |Pammuyc komoama
HBII YPOBEHb TPYHTOBBIX BOJ |(PHIBTpaniuu r,M
TPYHTOBBIX BOJ] |IIPH OTKAYKE K¢ M/cyTku
H.m H.wm
1 16 8 0,6 4
2 18 10 0,4 5
3 20 6 0,5 10
4 14 4 0,8 7
5 25 6 0,4 6
6 22 12 1,2 3
7 20 16 2,4 15
8 22 8 1,8 18
9 24 12 2,2 9
10 12 2 2,4 6
11 10 6 1,8 4
12 8 4 1,6 3
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IIponomxenue TadaUIbI 2

13 28 18 3,2 2
14 26 20 2.4 1,8
15 6 2 1,6 8
16 9 4 1,2 4
17 7 3 0,6 2,6
18 15 7 0,8 2.8
19 23 16 1,0 3,0
20 30 15 2,1 2,0

3AIAYA 3. OnpeneneHre NpuTOKA NOA3EMHBIX BOJI B KOTIIOBAHBI IPU
CTPOUTEJIbCTBE TPAKIAHCKUX U MPOMBIIICHHBIX COOPYKEHUI

JIJ'IH ONpCaACICHUA BOAOIIPUTOKA UCITOJIB3YIOTCA CIACAYIOIINUC q)OpMy.]'IBII
 2,73K,MS

_gR—@%
a) JJ1s1 HAIIOPHBIX BOJT

1,366K ,(2H - S)S
- lgR-1gr,

0) JI71s1 TPYHTOBBIX BOJ

371€ech 10 - IPUBEICHHBI  paJInyC Kpyra, paBHOBEIUKOIO IO IJIOIIAAH
pasMepaM KoTIoBaHa (M°), KOTOPKIi ONpeenseTcs o GopMyIIe:
F
Ty =.|—
T

rae F - miomanaps KoTIoBaHa, M.

ITpu momHoM ocyienun kotiaoBana (S = H), dopmyna nmpuodbpetaer
BUI:
2,73K ,MH

~ IgR-lgr,
a) JJIsl HAIIOPHBIX BOJI

1,366K ,MH*

lgR-1gr,
0) 1151 TPYHTOBBIX BOJI
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Puc. 4. IIpuTok rpyHTOBBIX BOJ B KOTJIOBaH

YITPAXKHEHUE Ne 3. OnpenenuTh NpUTOK TPYHTOBBIX BOJ B
KOTJIOBaH, eciau S = H, cornacHo BEIOpaHHOTO BapuaHTa U3 TaOIuLbI 3.

Tabnuia 3
No Jnuna [Iupuna [TepBonauans- |Koadpdunuent |Pamgmyc
BapuaH- |[KOTJIOBAaHA KOTJIOBaHa HBIM ypOBEHb  |QUIBTpALIUU BIIUSTHUS
Ta B,m CMm rpyHTOBBIX BOJ |K¢, M/cyTku R,m
H,m
1 50 20 8 3 100
2 70 20 7 3 110
3 40 15 5 3 120
4 100 30 6 4 100
5 90 25 2 7 120
6 80 20 1 15 130
7 120 30 3 9 110
8 70 25 5 12 105
9 60 20 2 15 100
10 90 30 1 20 110
11 45 18 2 18 120
12 55 20 3 8 105
13 65 24 1 6 100
14 75 22 S 4 100
15 85 32 4 3 100
16 95 30 6 4 120
17 120 40 7 8 100
18 110 38 8 5 110
19 48 29 4 6 120
20 58 26 5 10 100
21 105 20 6 12 100




3AJAYA 4. Onpenenenue npuToka rPyHTOBBIX BOJI B KAHABY, 3aJ10-
KEHHYIO [T TIepeXBaTa MOA3EMHBIX BOJI, TEKYIIUX B HAIPABJICHUU KOT-
JoBaHa (puc. 5)

Puc. 5. IlepexBar noroka rpyHTOBBIX BOJ KaHABOU

[TpuTok BOABI B KaHABY OMpeenseTcs mo Gopmyre
H2 _ hZ
2R
riae, B - nimuna xanaBel, M. [Ipu S = H (monHoe ocyiienue), popmyia
npuoOpeTaeT BUA

0=K,B

_ K, BH’
2R
Ecnu BOga B KaHaBY ITOCTYIIAET € IBYX CTOPOH, TO IIPUTOK IPYHTOBOU
BOJIbl B KaHABY OIPEJEISAIOT M0 popMyiie
0~ K,B(H? —h®)

111
R p—
T 11

Puc. 6. [Iputok Boabl B KaHaBY € 2-X CTOPOH (ILJIaH)

YITPAKHEHMUE 4. OnpenenuTs NpUTOK TPYHTOBBIX BOJ B KAHABY JJISI
MOJIHOTO JIs TTOJTHOTO TepexBaTa MOTOKa, TEKYIIErO0 B HaNPaBJICHUU
KOTJI0BaHa (pucC. 5), BRIPHITOTO MO PYyHIAMEHT MTPOMBIIIJIEHHOTO
3nanus (h = 0).
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Tabnuua 4
Ne JlnvHa xaHaBBI [Iupuna xanassl  |IlepBoHavaIbHBII Koadpunment Paguyc BnusHus
Bapu- (B, M C, M YPOBEHB BO/IBI B KaHaBe |(QWIIbTpanuu R, m
HTa H™m K, m/cyrkn
1 75 2 8 2 200
2 100 3 7 3 150
3 60 2 5 3 200
4 150 3 6 4 150
5 120 2 2 7 180
6 180 3 1 15 190
7 100 2 3 9 210
8 150 3 5 12 215
9 90 2 2 15 110
10 150 2 1 20 120
11 75 3 6 3 100
12 100 2 5 4 110
13 60 3 4 5 120
14 140 1 3 6 130
15 110 2 6 7 150
16 170 3 7 8 200
17 90 3 3 7 210
18 150 2 5 6 200
19 120 1 6 4 180
20 110 3 8 3 200

3AZIAYA 5. OnpeneneHrue NpuTOKa TPYHTOBBIX BOJI B KAHABY C
YETBIPEX CTOPOH (CyMMapHBI TPUTOK BOJIBI B COBEPIICHHYIO TOPU30H -
TaJbHYIO BHIPA0OTKY)

(2H -S)S
Qc_\m = quB—

(2H -S)S

lgR-1g—
g g2

+1,366

C - mMpuHa KaHaBbI
B - nnmaa xaHaBbl
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Puc. 7. IIpuTok TpyHTOBBIX BOJ C YETHIPEX CTOPOH (B IUIAHE)

IIpUTOK TPYHTOBBIX BOJ B KaHABY C YETBIPEX CTOPOH OIPEIECISAETCS 10

dbopmyiie (puc. 7)
2 2 2 2
0. :Kd,BH h +1,366u
R lgR—lgE

YITPAKHEHMUE 5. OnpenenuTh NpUTOK TPYHTOBBIX BOJI B KAHABY,
3JI0KEHHYIO Ha 3a00JI0U€HHOM YYacCTKE JJI €r0 OCYIICHUS.

Tabmnuia 5

No JmaHa [upuna [TepBoHa- CHmkeHune Koaddu- Pamuyc

BapuaHTa| KaHaBbl KaHaBbI YallbHBI | yPOBHS BObI LUEHT BITUSIHUS
B, m C,m YPOBEHb |IIPH OTKAYKe, | GUIbTpaAIIun R,m

BO/IbI B KaH. M,n Kd,m/cyrkn
H,Mm

1 250 3 2 0,5 5 200
2 200 4 3 0,5 3 210
3 100 3 2 1,0 10 180
4 300 2 3 0,5 12 190
5 500 3 2 1,0 1 200
6 400 4 3 0,5 6 250
7 200 3 2 1,0 4 300
8 400 2 4 0,5 3 150
9 600 4 3 1,0 10 200
10 120 3 2 0,5 3 300
11 250 2 4 1,0 4 180
12 350 3 2 0,5 6 170
13 450 4 3 0,5 8 160
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[Tponoskenne TadauIbl 5

14 550 2 4 2,0 20 200
15 600 2 2 1,0 15 150
16 200 4 3 1,5 10 200
17 150 3 4 2,0 6 250
18 250 2 2 1,0 8 300
19 350 3 2 1,0 3 350
20 400 4 3 1,5 2 250
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