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1. O61mue cBeieHus 0 BO103a00pax U ApeHaNkKe

Bono3zabopom HaszbIBaeTCss MHXXEHEPHOE COOPYKEHHE, MpeIHA3HAYCHHOE
Ui 3a0opa  (3axBaTa) MOA3EMHBIX BOJ JUIsl LeJed BOJAOCHAOXKEHUS WU
MIPOBEICHUS PA3IMYHBIX JIPEHAXKHBIX pa0OOT.

Bonozabopueie u  JApeHHpyIOLIME YCTPOWCTBA MOJAPA3ACISIIOTCS Ha
BepTUKaJIbHBIC (ITyp(dbI, KOJOMIIBI, CKBAXXWUHBI, KOTJIOBAaHBI) U TOPU30HTAIbHBIC
(xaHaBBI, TpaHIlIEeH, Tajepen), Ha coBepiieHHble (A) u HecoBepiieHHbie (b) (puc.
1).
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Puc. 1. Bogo3zabopnsie konoaupl: R- paguyc BAUSHUS, I - paguyc KOJIOIA;
H- ypoBens rpyHTOBO# BOIbI; N - ypOBEHD BOABI IIOCIC OTKAYKH;
S - BeMYMHA BOJOIIOHMKEHUS ITOCIIE OTKAYKHU

Bono3zabopubsie U apeHHUpYIONINE YCTPOMCTBA, MOJHOCTHIO MEpPECceKaroue
BOJIOHOCHBI TOPU30HT Ha BCIO €r0 MOIIHOCTH JIO0 BOJIOYIIOpa U 00OpYJAOBaHHbBIE
BOJIONIPUEMHBIMH YCTPOMCTBAMH, HA3bIBAIOTCA COBEPIICHHBIMH, & HECOBEPILICHHbBIE
- MEPECeKaloT BOJAOHOCHBIM TOPU30HT HE HAa BCIO €ro MOIIHOCTH (puc. 1) umu
000pyA0BaHbl BOAOIPUEMHBIMHI YCTPOUCTBAMHU, HE JJOCTUTAIOIUMHU BOAOYIIOPA.

[Ipu 3eMIIIHBIX CTPOUTENBHBIX pad0Tax HEPEIKO BCKPHIBAIOTCS BOJOHOCHbIE
TOPU3OHTHI (BEPXOBOAKA, TPYHTOBbIE M MEKIUIACTOBBIE IOA3EMHBIE BOJBI),
BO3HHUKAET HEOOXOIWMOCTh OMPENEIATh BOJOMPUTOKH B BBIPAOOTKH C IEIBIO
OpraHu3alid  BOJOOTIWMBA © JpPEHaXHBIX pador. [loaToMy CTymeHTHI
CTPOUTEIbHBIX CIEIUATBHOCTEN TOKHBI UMETh HaBBIKU OINPEIEIICHUS MPUTOKOB
MOA3EMHBIX BOJ K BOJ03a0OpPHBIM U JPEHAXHBIM COOPYXKEHHUAM, JJISI 4YEero Ha
Ta0OpaTOPHBIX 3aHATUSIX M B Yachl JIOMAIllHEW CaMOCTOSATENbHOM pabOThl OHU
JIOJIKHBI BBIIOJIHUTD ISITh YIPAXKHEHUH, COAEPHKAHUE KOTOPBIX U3JIaraeTcs HUXKE B
HACTOSIIUX METOJMYECKUX YKA3aHUSIX.



2. 3apaua Nel. OnpeneneHue NpyUTOKa HAOPHBIX (APTE3MAHCKUX) MOA3EMHBIX BOJ
B COBEPIICHHBIN KOJI0/1e1] (CKBaXKUHY)
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Puc. 2. IIpuTox HarmopHO BOBI B COBEPIICHHBIN KOJOAEL]

Omnpenenenue Mpou3BOAUTCA 10 hopmyIie

2,713x Kghx M x S
lgR-Igr

Q=

rae Q - IPUTOK BOJBI B KOJNOJIEL, M /CYTKH;
K¢ - koadduruent punprpanum, M/CyTKu;
M - MOITHOCTH BOOHOCHOT'O TOPU30HTA, M;
S=H-h - BogomoHMKEHNE TIPU OTKAYKE, M;
H - mbe3omeTprueckuii ypoBeHb B KOJOALE, M;
h - TuHAMHYECKHi YPOBEHD, YCTAHOBHMBILIUICS IIPH OTKAYKE, M;
R - paguyc BnusHuUsA (paanyc J1enpecCUOHHON BOPOHKH), M;
I' - paauyc KoJioua (CKBaXKUHBI), M.

VIIPAJKHEHUE Ne 1. Omnpenenutb OPUTOK HANOPHBIX BOJ B COBEPIICHHBIN
KoJjozel (CKBa)KMHY) COTJIACHO BHIOPAHHOTO BapUaHTa
u3 Tabmmipl 1.

[Ipu BBIMOMHEHWW YHPAKHEHWH HEOOXOIUMO HAPHCOBATh BEPTUKAIBHBIN
paspe3 KoJo/1ia ¥ BOJOHOCHOTO TOPU30HTa, 0003HAUYMB HAa HEM BCE MapaMEeTpHI,
yKa3aHHbIe B Ta0iumax 1-5.

Jlanee ciemyer ompenenuTh BOAOIOHWXKEHHE (S ) Mpu OTKA4YKe W Paamyc
BiusiHYS (R), eciii OHM He yKa3aHbI B TAOJUIAX yIIPaKHEHUH.

Paguyc BausHMS - 3TO paguyc JAENPECCUMOHHOM BOPOHKH, KOTOPBIN
u3MepsieTcs OT IIeHTpa Kojojana (CKBaXKUHBI) 10 TOYKH, B KOTOPOM MOHUKEHUE

YpPOBHSI BOJIbI MpU OTKauke He mnpoucxoaut (puc. 2). OH ompenensieTcs MO
dopmyne N.IT1.Kycakuna

R=2S,/HK,



rae S - BeJIMYMHA BOAOIOHMKEHUS IPU OTKAYKE, M;
H - nepBoHavanbHbIil ypOBEHb BOIBL, M;
K¢ - koappunuenT punbrpanuu, M/CyTKH.
Tabnuna [
No Momnocts  |IIepBoHa- YpoBEHD Koad- Pagnyc
Bapu- |BOJOHOCHOTO [4YaJbHBIN BOJIbI B buuueHT KOJO0 12
aHTa |TOpU30HTa Ha1op KoJIoAUe npu  |QuiibTpanuu |I,M
M,Mm H,m otkauke h,m K¢, M/cyTkn
I 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
) 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
19 32 40 33 4 1,2
20 36 45 38 8 1,5

3. 3amaua Ne2. OmpeneneHue MNPUTOKA TPYHTOBBIX (O€3HAMOPHBIX) BOJA B
COBEPIIIEHHBIN KOJIOAET] (CKBAXKUHY) MPOU3BOAUTCS 10 popmyIie
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Puc. 3. [IpuTok rpyHTOBBIX BOJ B COBEPLIEHHBIN KOJIOEI

YITPAJKHEHUE Ne 2. OnpenenuTs TPUTOK TPYHTOBBIX BOJ B COBEPLIEHHBIN
KOJIOZIELl CKBA)KMHY), COINIACHO BHIOPAHHOTO BapUaHTA U3 TaOJIULBI 2.

Tabnuna 2
Ne Bapuanra |[lepBonavanb- | YpoBeHb Koapdunuent |Paauyc konoaua

HBI yPOBEHb  |TPYHTOBBIX BOA |(priIbTpaniuu rm

TPYHTOBBIX BOJ] |TIPH OTKAYKe K¢, Mm/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. OmpeneneHue NPUTOKA TMOA3EMHBIX BOJA B KOTJIOBAaHbI IPHU
CTPOUTEIIBCTBE I'PAXKIAHCKUX U MPOMBILIICHHBIX COOPYKEHUN

JUis onpeiesieHns: BOLOIPUTOKA UCIIONB3YIOTCS ClleyroImue (GpOpMyJIb:

| 2,73K,MS

a) J1JI1 HATIOPHBIX BO/JT —
IgR-Igr,

~ 1366K, (2H -S)S
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rje lo - MPUBEIEHHBI  paJuyC Kpyra, paBHOBEJIUKOTO IO TUIONIAIU pa3Mepam
KOT/IOBaHa (M%), KOTODBII Onpeaessercs mo hopMmye

0) s IPYHTQBBIX BOJ

F
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Tac F - Iiomaab KOTJIOBaHA, M2.

[Tpu mostHOM ocymienuu kotioBaHa (S = H), popmyna npuoOGpeTaer Bua:

2,713K , MH
a) JJ1s1 HalOPHBIX BOJT _ &
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Puc. 4. [IpuTok rpyHTOBBIX BOJ B KOTJIOBaH

VYITPAJKHEHUE Ne 3. OnpenenuTs NPUTOK IPYHTOBBIX BOJ B KOTJIOBaH, €CIU
S = H, cornacHo BRIOpaHHOTO BapyaHTa U3 TaOIHIIBI 3.



Tabmuna 3

No Jnuna [upuna [TepBonauans- |Koadpdunuent |Pamnyc

BapHaH- |KOTJIOBaHA KOTJIOBaHA HBI ypoBeHb  |(unbTpanuu BIIMSTHUS

Ta B,m (ORY rpyHToBBIX Bog |K¢, M/cyTkm 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 3) 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. OnpenerneHue NpUTOKa TPYHTOBBIX BOJI B KAHABY, 3AJI0KEHHYIO TSI
repexnaTa MoA3EMHbBIX BOJ, TEKYIIMX B HAMPABICHUHU KOTJI0BaHa (puc. 5)
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Puc. 5. IlepexBat notoka rpyHTOBBIX BOJ KaHABOM




[TpuTOK BOJBI B KAaHABY OINPEACIIeTCS MO (hopMyIIe
H 2 h2
2R
rae B -nnuna kanaBe,M. [lpu S = H (monHoe ocymienue), popmyna npuodperaet

Q=K,B

K,BH?
Q=12
2R
Bua Eciu Boja B KaHaBy NIOCTYNAET € ABYX CTOPOH, TO IPUTOK T'PYHTOBOM BOJBI B

KaHaBy OMNpeENstoT no Gpopmye

Q=K¢B(I_F|:_h2)
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Puc. 6. I[IpuTok BoApl B KaHaBY € 2-X CTOPOH (ILIaH)

VYIIPAKHEHUE 4. OnpenenuThs NPUTOK TPYHTOBBIX BOJ B KaHABY JJIsl MOJIHOTO
nepexBaTa IOTOKAa, TEKYLIEro B HAIpaBJIE€HHWU KOTJIOBaHAa (puc.S),
BBIPBITOTO 0] PyHAaMEHT npombiiuieHHoro 3aanus (h = 0).

Tabmuna 4
L JmHa [[upuna [Teponavanphbii | Koaddunuent Paiyc BIRSHIS
2 S Z| KaHaBbl KaHaBBbI YPOBEHB BOJIbI B bubTpanuu yR
m B, M C, M kaHase H,m K, m/cyrkn M
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




6. 3agaua NeS. OnpeneneHue NpuToOKa PyHTOBBIX BOJ] B KaHaBY C YETBIPEX
CTOPOH (CyMMapHbIi IPUTOK BOJbI B COBEPUIEHHYIO TOPU30H-
TaJbHYIO BEIPAOOTKY)
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Puc. 7. IIpuToK rpyHTOBBIX BOJI C UETBHIPEX CTOPOH (B 1ane): C - mupuHa
KaHaBbl; B - qMHa KaHaBBI

[IpuTOK TPYHTOBBIX BOJ B KaHABY C YETHIPEX CTOPOH OmpenensieTcs no gopmyine
(puc. 7)
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VIIPAJKHEHUE 5. OnpenenuTs NPUTOK TPYHTOBBIX BOJ B KaHABY, 3aJI0KEHHYIO
Ha 3a00JI0YEHHOM YYacCTKe JJI €r0 OCYILIEHHUS.



Tabmuna 5

No Jnuna [upuna [TepBona- CHmxeHue Koaddu- Panuyc
BapHaHTa| KaHaBbI KaHaBBI YanbHBIA | yPOBHS BOJBI [IUCHT BIIMSTHUS
B, m C M YPOBEHb  |TpH OTKauKe, | puipTpanuu R.m
BOJIbI B KaH. M,n Kd,m/cyTkn
Hwm

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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