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1. O01mme cBegeHuUs1 0 BOA03a00pax u ApeHaxKe

Bomo3abopoM Ha3bIBaeTCS WHXKEHEPHOE COOPYKEHHE, MPEeIHA3HAYCHHOE
s 3abopa  (3axBaTa) TOA3EMHBIX BOJ JJIs IieJield BOJOCHAOKCHHS WU
MIPOBEACHUS PA3IMYHBIX JPECHAKHBIX pa0oT.

Bomozabopaple W ApEHUPYIOIIME YCTPOWCTBA TMOAPA3NCTSAIOTCS Ha
BepTUKAIbHBIE (ITyp(]BI, KOJOAIBI, CKBAKHHBI, KOTJIOBAHBI) U TOPU30HTAIbHbIE
(kaHaBBI, TpaHIIIEH, TaJiepen), Ha coBepiieHHbIe (A) u HecoBepiieHHbIe (b) (puc.
1).
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Puc. 1. Bono3zabopHbie koJIoa1bl: R- panuyc BIUsHUS, ' - paanyC KOJIOIA;
H- ypoBeHb rpyHTOBO# BObI; h - ypoBeHB BOBI MOCIIE OTKAYUKH;
S - BenMYMHA BOJIOTIOHMKEHUS TTOCIIC OTKAYKH

Bono3abopHble 1 IpeHHUPYIOIIHUE YCTPOWCTBA, MOJHOCTHIO MEPECEKAIOIINE
BOJIOHOCHBI TOPU30HT Ha BCIO €r0 MOIIHOCTH JI0 BOJOYIIOpa U 00OpPYAOBaHHBIE
BOJONPUEMHBIMH YCTPOMCTBAMH, Ha3bIBAIOTCS COBEPILIEHHBIMH, a
HECOBEPILIECHHBIE - IEPECEKAIOT BOJOHOCHBIM MOPHU30HT HE HA BCIO €r0 MOUIHOCTH
(puc. 1) nnu o0opya0BaHbl BOJAONPUEMHBIMU YCTPOUCTBAMH, HE JOCTUTAIOIUMHU
BOJIOYTIOpA.

[Ipyn 3eMISHBIX CTPOMUTENBHBIX padOTaX HEPEIKO BCKPBIBAIOTCS BOJO-
HOCHBIE TOPU30HTHI (BEPXOBOAKA, T'PYHTOBBIE W MEXKILJIACTOBBIE IOJ3EMHBIE
BOJIbI), BO3BHUKAET HEOOXOAMMOCTb OMNPENENsATh BOJOINPUTOKUA B BBIPAOOTKH C
LENbI0 OpraHU3allid BOJOOTJIMBA W JIpEHaXHbIX paboT. IlosTomMy cTyneHTHI
CTPOUTEBHBIX CIEHHATBHOCTEN JOJIKHBI UMETh HaBbIKA ONPEIEJICHUS] IPUTOKOB
MOJI3EMHBIX BOJ K BOJI03a00OpHBIM U JPEHAXHBIM COOPYXKEHHUSM, AJIsi Yero Ha
7a00paTOPHBIX 3aHATHUSX W B 4Yachl JOMAIIHEW CaMOCTOATEIbHON pabOThl OHU
JOJDKHBI BBINIOJIHUATD IIATh YIPAXXHEHUH, COIEPKAHUE KOTOPBIX M3JIAraeTCsl HUKE
B HACTOSIIIUX METOJUYECKUX YKAZAHUSIX.



2. 3apaua Nel. OnpeneneHue NpUTOKA HAMOPHBIX (apTE3UAHCKUX ) TTOA3EMHBIX
BOJI B COBEPILICHHBIN KOJIOJ1e1] (CKBAXKHUHY)
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Puc. 2. [IpuTok HanmopHOU BOABI B COBEPIIEHHBIN KOJIOAEI]

Onpenenenre NPpoOU3BOIUTCS MO GopmyIie

2,13x Kpx M xS
lgR-Igr

Q=

rae Q - MpUTOK BOABI B KOJIOJIEII, M /CYTKH;
K¢ - koappuuument punprpanuu, M/CyTKY;
M - MOIIHOCTBH BOJIOHOCHOTO TOPU30HTA, M
S=H-h - BogonoHmxenne npu oTKauKe, M;
H - nbe3omeTpuueckuii ypoBeHb B KOJIOJIE, M;
h - nuHaAMHUYECKUil ypOBEHB, YCTAHOBHUBILIUICS MPU OTKAYKE, M
R - paguyc BnusHuS (paguyc IeMPEeCCUOHHON BOPOHKH), M;
I - paguyc Konoaua (CKBaKUHbI), M.

YIIPAXKHEHUE Ne 1. OmnpenenuTe NPUTOK HANOPHBIX BOJ B COBEPIICHHBIN
KoJozen (CKBaKMHY) COTJIACHO BRIOPAHHOTO BapHaHTa
u3 Ta0auIes 1.

[Ipu BBIMOTHEHUU YIpaKHEHUH HEOOXOJMMO HAPUCOBATH BEPTHKAIHHBIN
paspe3 KoJojilla ¥ BOAOHOCHOTO TOPU30HTa, 0003HAYMB HAa HEM BCE MapaMeTphl,
yKa3aHHbIC B Ta0auIax 1-5.

Janee cnemayer ompenenuTh BOAONOHMXKEHUE (S ) MpU OTKAYKE U PajinycC
Biusinus (R), eciiv OHU He yKa3aHbl B TAOJIUIAX YIPAKHCHHIA.

Paguyc BaussHMSA - O3TO paguyC JIENPECCUOHHOW BOPOHKH, KOTOPBIM
U3MEpSETCsl OT LEHTpa KOJIoAUA (CKBa)KMHBI) 10 TOYKH, B KOTOPOU IMOHMKEHHE
YpPOBHSI BOJBI MPU OTKadke He MpoucxoauT (puc. 2). OH ompepaensieTcs Mo
dopmyne N.I1.Kycakuna

R=2S./HK,



rie S - BeJMYMHA BOAOIOHMKEHUS MPU OTKAYKE, M;
H - nepBoHavanbHbIl YPOBEHB BOJBI, M;
K¢ - koappunueHT Guiibrpauu, M/CyTKH.
Tabmuna [
No Momnoctes  |IIepBoHa- YpoBeHb Koad- Pannyc
BApU- |BOJOHOCHOTO |4aJbHBIN BOJbI B buueHT KOJIOZIIA
aHTa |[TOpPU30HTA Harop KOJIOJIle Npu  |puiibTpauuu |I,M
M,m H,m otkauke hym K¢, M/cyTkn
I 25 35 27 4 1,0
2 44 50 46 3) 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 3) 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 ) 1,6
18 24 30 25 6 1,4
19 32 40 33 4 1,2
20 36 45 38 8 1,5

3. 3amaya Ne2. OmpeneneHue MNPUTOKAa TPYHTOBBIX (O€3HAMOPHBIX) BOJA B
COBEPIIICHHBIN KOJ0/1e1l (CKBaXKHHY) TPOU3BOAUTCS 10 popMmyie
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Puc. 3. IIpuTOK rpyHTOBBIX BOJI B COBEPIIEHHBIN KOJOAEL]

YITPAJKHEHUE Ne 2. OnpenenuTs NTPUTOK TPYHTOBBIX BOJ B COBEPILICHHBIN
KOJIOZIEL] CKBa)XKMHY), COIJIACHO BHIOPAHHOTO BapHaHTa U3 TaOJIMLIBI 2.

Tabnuia 2
Ne Bapuanra|llepBonauans- |YpoBeHb Koadpdunument |Paguyc komoxaina

HBI YPOBEHb IPYHTOBBIX BOJ |(UIbTpaliu M

IPYHTOBBIX BOJl |IIPU OTKAUYKe K¢, m/cyTkn

H,m H,m
1 16 8 0,6 4
2 18 10 0,4 5
3 20 6 0,5 10
4 14 4 0,8 7
) 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
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




4, 3amaya Ne3. OmpeneneHrde NPUTOKA MOA3EMHBIX BOJ B KOTJOBaHbl IMPH
CTPOUTENBCTBE IPAKAAHCKUX U MPOMBIIIJIEHHBIX COOPYKEHUM

Jlnis1 oripeniesieHrs BOJOIPUTOKA UCIIOIB3YIOTCS CIeAyIoNue (pOpMyJIb:

2,73K ,MS
a) JJIs1 HAIIOPHBIX BOJI _218K,MS
lgR-Igr,
0) Ul TPYHTQBBIX BOJ _ 1,366K , (2H - S)S
lgR-Ilgr,

rze lo - MpUBEAEHHBIM  paJnyC Kpyra, paBHOBEJIMKOIO MO IJIOMIAU pa3Mepam
2 .
KOTJIOBaHa (M), KOTOPBIH omnpeaesieTcs no Gopmye
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2
rae F - miomane KoTjioBaHa, M.

[Tpu nosmHoM ocymieHuu kotioBaHa (S = H), popmyna npuobperaer Bua:

2,13K , MH
a) JUIsl HaIIOPHBIX BOJ _ ¢
lgR-Igr,
0) IUIst [PYHTOBBIX BOJI ~ 1366K,H 2
lgR—Igr,

777777777777777'1' VA S {7 v v o g
B L— R
y ] é: .
H

- h

!

N -

Puc. 4. I[Iputok rpyHTOBBIX BOJ B KOTJIOBaH

VITPAXKHEHUE Ne 3. OnpeaenuTs NIpUTOK TPYHTOBBIX BOJI B KOTJIOBaH, €CIU
S = H, cornacHo BbIOpaHHOTO BapuaHTa U3 TaOIUIIBI 3.



Tao0muna 3

No Hnuna [upuna [TepBonavane- |Koadpdunuent |Pammyc

BapHaH- |KOTJIOBaHA KOTJIOBaHA HBIA ypOBEHb  |(QHUIbTpaniuu BIIMSIHUS

Ta B,m Cwm rpyHToBbIX Box Ko, M/cyTKH R.m

H,m

1 50 20 8 3 100
2 70 20 7 3 110
3 40 15 3) 3 120
4 100 30 6 4 100
3) 90 25 2 7 120
6 80 20 1 15 130
7 120 30 3 9 110
8 70 25 3) 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 5 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

5. 3agaua Ned. OnpenenieHre NPUTOKA FPYHTOBBIX BOJI B KAHABY, 3AJI0KEHHYIO
JIJIsl TIepexBaTta MoJI3EMHBIX BOJ, TEKYIIIUX B HAMPABJICHUHU KOTJIOBaHa (puc. 5)
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Puc. 5. IlepexBaTt moToka rpyHTOBBIX BOJl KAHABOU




[TpuTok BoABI B KaHABY ompeensieTcs mo Gpopmyiie
H?-h?
2R
rae B -nnmna xanasei,M. [Ipu S = H (moniHOe ocymienue), hopMysia nmpruoOperaer

Q=K,B

K ,BH?
Q=12
2R
BHJ Eciiy BoJla B KaHaBy MOCTYIIAET € IBYX CTOPOH, TO IPUTOK TPYHTOBOM BOJBI B

KaHaBy OMpPEACIAIOT o (popmyiie
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Puc. 6. [IpuTok BoJbI B KaHaBY C 2-X CTOPOH (TJIaH)

VIIPA’KHEHUE 4. Onpenenuts NOpUTOK IPYHTOBBIX BOJ B KaHABY ISl TTOJHOTO
nepexBara IMOTOKa, TEKYIIEero B HalpaBJIE€HUM KOTJIOBaHa (puc.S),
BBIPBITOTO MO PyHIaMEHT MpoMbIiuieHHoro 3aanus (h = 0).

Tabmuua 4
L ks Jnuua Ilupuna [TepBonauaneubiii | Koaddumuent Pajuyc BIMsHHS
z = =|  KaHaBbl KaHaBbl YPOBEHB BOJIbI B bwibTpanuu R
& B, M C,M kaHaBe H,m K, M/cytkn ’
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 9) 4 110
13 60 3 4 S) 120
14 140 1 3 6 130
15 110 2 6 7 150
16 170 3 7 8 200
17 90 3 3 / 210
18 150 2 5 6 200
19 120 1 6 4 180
20 110 3 8 3 200




6. 3agaua Ne5. Onpenenenue MpUTOKa TPYHTOBBIX BOJ B KaHABY C YETBHIPEX
CTOPOH (CyMMapHBIH IPUTOK BOJIbI B COBEPILIEHHYIO TOPU30H-
TaJbHYIO BEIPaOOTKY)
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Puc. 7. [IpuTok rpyHTOBBIX BOJ] C 4E€THIPEX cTOpoH (B tuiane): C - mmpuHa
KaHaBbl; B - nuHa kaHaBbI

[TpuTOoK TPYHTOBBIX BOJ B KaHABY C YETBIPEX CTOPOH OIpeaelsieTcs mo Gopmyre
(puc. 7)

Q= 1,8 CH=SIS 362 -9S
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Q.. = K¢BH—+1,366u
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VIIPAXKHEHUE 5. OnpeaenuTs OPUTOK TPYHTOBBIX BOJ B KaHABY, 3aJI05KEHHYIO
Ha 3a00JIOYEHHOM YYacCTKe JIJIsl €r0 OCYLICHUSI.



Tabmuna 5

No Hnuna [upuna [TepBona- CHmxeHue Koaddu- Pannyc
BapuaHTa| KaHaBbI KaHaBBI YaabHBIA | YPOBHS BOJBI [IUCHT BIIMSHUS
B, m C,m YPOBEHb | P OTKauKe, | GUIbTpaLun Rm
BOJIbI B KaH. M,n Kd,m/cyTkn
H.m

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
3) 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
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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