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IHIPAKTHYECKOE 3AHATHE

Pacuem omkpoimuvix nomoxos

3apava 1.

=
3

1:m ho

Bona u3 moBEepXHOCTHOTO MCTOYHUKA K OYUCTHBIM COOPYXKCHHSM IMOJACTCS IO KaHATy
Tpaneneu1aTbHOIO CCUCHHS C IIMPUHOMN IO THY 6, POIOJIbHBIM YKIOHOM Ig U K03 duiimenTom
3QJI0)KeHUsT OTKoca M , JIHO M OTKOCHI KaHalla HMMEIOT WCKYCCTBEHHOE KpEIUICHUE C
koadunmentom mepoxosaroctu N. [Ipu mpomycke pacxona Q mpu paBHOMEPHOM JABHKEHUU
BOJIbI B KaHAJIC yCTaHABIMBACTCS HOpMallbHas riryouHa hg.

NszBectHo, uto b=25 M, m=1, ip = 0,0009. Kperutenue aHa ¥ CTECHOK KaHaia -
OCTOHMPOBKA B CpEAHUX yciaoBHAX. OMpenenuTh HOPMabHYIO TIyOMHY moToka ho mpu
npormycke pacxoga Q = 3,8 Mlc

PeweHune

PacxomHas  XapakTEpPUCTHKA CEYCHHS [OTOKA TPH  PABHOMEPHOM  JBMIKEHUH
([3], ¢.176; [4], c.240)

[1pu KpernyieHny THA U CTEHOK KaHajia OETOHUPOBKOM B CPEAHUX YCIOBHSX:
Koaddunment mepoxosaroctu N = 0,014 ([2], Tabmn. 7.1).
Pacuér BeimoaHuM rpad)0aHaATUTHYCCKAM METOIOM.
IpusrMaeM B iepsoM npuGmkernn ho= 1 .
Torna:
- IUIOIIAAb >KUBOTO CEUCHHUS
©=(b+mh)h=(2,5+1x1)x1=3,5 m*
- CMOYCHHBIH TEepUMETp

y=b+2h/Hm?=2,5+2xI\/1+1 =533 M

-T I/I,Z[paBJ'II/IquKI/Iﬁ paanyc

R=2-32 =0.656 m
v 5,33
- koo puuuent Lle3n
C=L1RV=—x0,656" 0% =662 w°%/c
n 0,014

- pacxo/iHas XapaKTepUCTHKA

K® =0C+/R =3,5%66,2%./0,656=188 m?/c
(K(1)>K0)
[IpuaMaeM BO BTOPOM MPHUOIKEHUH ho?=0,5 m.



1,0 4

0,9 4

ho

0,7 4

0,5 |

Torpa:
0=(2,5+1%0,5)x0,5=1,5 m*

1=2,5+2x0,5x\1+2=3,91 m

R= 15 =0,384 m
3,91

1
0,014

K®=1,5%60,27x,/0,384=56,02 m°/c (K¥<K")

[TpuHrMaeM B TpeTbeM NPUOIMKEHUN ho®= 0,75m.
Torna:

w=(2,5+1x0,75)x0,75=2,44 m?

1=2,5+2x0,75x\1+2=4,62 m

R:% =0,526 m
4,62

C=

x0,384+500 =60 27 % /c

C= 5 ;'14 x0,526"V** =63,8 m>°/c

K®=2,44x63,8x,/0,526=113 m*/c (K®<K,)
Crtpoum BcriomorarenbHblii  Tpaduk K = f(h).

U3 rpaduka npu Ko =126,7 M°/c monydaeM HCKOMYIO TIyOuUHY
nmoroka hg=0,81 m.

ho

/ I[Tposepka:
K w=(2,5+1x0,81)x0,81=2,68 m*

60 80 100 120 140 160 180 200
¥=2,5+2%0,81x\/1+I°=4,79 ™

R=228_0 56
4,79
C20314)(0’561'5 P9=64,3 M*°/c K=2,68x64,3%,/0,56=129 m*/c

Ommoky ,

o= Ko-K xlo():%xlOO:l,SZ %,

0 El
CUUTAEM JIOITYCTUMOM.

BapI/IaHTbI 3agayuu

1. Ussectno, uto m=15, ip=0,001, Q=45 Mc. Kpennenue oTkocoB u aHa —

00JIMIIOBKA M3 TecaHOro KamHs. OnpenenuTh MUPUHY KaHalla 1Mo JAHY D, Ipu KOTOpoii TiyOuHa
noTtoka B kaHane hp = 1 m.

2. UsBectho, uro b =2,0m, m =2, ip =0,002. KperieHre oTKOCOB - Xxopoiias OyToBas
Ki1aaka. OnpenenuTh NPOIyCKHYIO CIOCOOHOCTD KaHaina Q mpu riyoune motoka hy = 1,5 m.

3apava 2



NIk
|

Bozma oT OYHCTHBIX COOPYKEHHH cOpachiBaeTCsi B pPEKy IO KaHAIy HPSIMOYTOJIBHOTO
CCUCHHS IUPUHOW D M MPOJOJIBHBIM YKIOHOM lp. BOKOBBIE CTEHKM W JHO KaHajla HMEIOT
UCKYCCTBEHHOE KperuieHne ¢ ko3dduuuenrom mepoxosaroctu N. [Ipu mpomycke pacxoma Q co
CKOpOCThIO V B KaHaJle yCTaHABIMBACTCS HOpMasibHas riryouHa ho.

U3BectHo, uto Q = 4 M*/c, ig = 0,001. Kpermienue kaHaa - omTykarypuBaHue 1IEMEHTHBIM
pactBopom. KakoBa o/kHA OBITH HIMpUHA KaHaia b, uroOsl riryouna hg = 1,0 m.

PeweHue

PacxomHas  XapakTEpPUCTHKA CCYCHUS IOTOKA [PH  PABHOMEPHOM  JBHIKEHHH
([3], ¢.176; [4], c.240)

Ji, /0,001
[Ipy KperuleHHMHd THA M OTKOCOB pyCiia OIITYKaTYpUBAHHEM I[IEMEHTHBIM PacTBOPOM
ko3 dunment mepoxosaroctu N = 0,013 ([2], Tabua. 7.1).
Pacuer BeseM rpadoaHATUTHIECCKIM METOIOM.
Ipunnmaem B nepsom mpubmmkernn b= 1 u.
Torpa:
- IUIOIIA[Ib KMUBOTO CCUCHHS
o®=bh,=1x1=1 m*
- CMOYEHHBIN IEPUMETP
¥ =b=2h=1=2x1=3 ™
- TU/IPABIINYECKHI PAIHyC

=126,5 m*/c

R“)_W_—:o,ss M

- koapdunuent le3n

c=lrr=—1 x0656"T =662 M /c
n 0,014

- pacxoaHast XapaKTE€pUCTUKA
K®=w®C®{R® =1x63,64x,/0,33=35,5 m*/c
(KP=355<K, =126,5)

[TpuHrMaeM BO BTOPOM MPHUOIMKEHUN b®=2 m.

Torna:
©®=2x1=2 M
P =2+2x1=4 ™

R®2%2Q5M

CO=_1 0550 =pg 3 05 /c
0,013

K®=2x68,3%,/0,5=96,5 m*/c (K@ <Ky)

[TpuHuMaeM B TpeThbeM MPUOIMKEHUN b®=25 m.



Torna:
®®=25%1=25 m°
y&=2,5+2xI=4,5 M

RO=22_0 55 y
4,5

CO=_L %055\ =69 4 05/
0,013

K®=25x69,4%,/0,55=128,7 m*/c (K® >K")
Crpoum Bcriomorarenbablii rpadpuk K = f(b).

W3 rpaduka HaxXoAuM HCKOMYIO IIMPUHY KaHaja Mpu

5] Ko=126,5 b=248 m.
, | B=2.48 [IpoBepka:
®»=2,48-1=2,48 m’
t ] Ko y=248+2-1=448 wm
% 50 75 100 125 150
R= & 20’55 M ,C:69,4 MO’5/C

K=2,48x69,4x,/0,55=127,6 m*/c
OmmokKa ,

o=127:0126.5, 150,86 9%
127,6

KOTOPYIO CUUTAEM JIOMYCTUMOM (MeHbIIe 5%)

BapnmaHTbl 3agaum

1. Ussectno, uro Q =5 m%/c, iy = 0,002. Kpennenne kaHana - OETOHHPOBKA B CPETHHX

ycnoBusx. OnpeaennTh, KakoBa OyeT riryornHa motoka ho, eciu mupuHa ero b = 2,5m.
2. UsBectHo, yto Q=2 M3/C, ip=0,003, b=1,5m. Kperuienre kaHaga - XOpoias

6eronupoBka. OnpeeTUTh, PABHOMEPHBIM JIU SIBJIIETCS TEUCHHUE, eciu TiyouHa hy = 2 M.

3apava 3.



YpoBHH BOJBI B BojoeMax 4 U B UMEIOT pa3HUIy OTMETOK Az. OHU COeAMHEHbI MEXIY
co00il KaHalOM THAPABIMYECKH HAUBBITOJHEUIIEro CceYeHHs TpanenennaibHol ¢GopMbl ¢
3aJI0)KEHHEM OTKOCOB M W MIMPHHOW 1Mo aHy b. I'myOuHa Boawl B kKaHane h, mimHa kanana .
Crenku u JHO KaHaia ykperieHsl 6etonom (N =0,012). IIpu paBHOMEPHOM IBHKEHHUU PACXO]I
BOJIBI B KaHae Q.

UssectHo, uto Q =25 M/, | =4000 M, Az=2,8m. OnpenenuTh pasMepbl  CEUYCHHS
notroka hu b, ecitm m = 1,5.

PeweHue

I'mapaBauyeckuil yKiIoH IOTOKA

i—A2_ 28 40007
|~ 4000

PacxomHas  XapakTEPUCTHKA CEYCHHS [OTOKA TPH  PABHOMEPHOM  JIBHIKCHUH
([3], ¢.176; [4], c.240)
~Q_ 25

JInst THApaBIMYECKH HAMBBITOJHEHIIEr0 CEUCHMs KaHalla TparnelueuIaabHOl (opMbl
([2], c.198; [4], c.245)
- IIUPHHA 10 AHY

b=2(a\f1+m2 -m) h=2(«/1+1,52 -1,5) h=0,605h

- I1omIaab )KUBOI0 CCUCHUA
®=(b+mh)h=(0,605h+1,5h)h=2,105h?

- TUAPABIMYECKUH PAIAyC R=0,5h

Pacuer BemeM rpadoaHanuTHYeCKUM MeTOAOM. B mepBom OpUOIMKEHUN TTPUMEM
HY=1m.

Torna:

- ruzpasauyeckuii paquye R®=0,5%1=0,5m

-koa¢ppunment Lllesu

CO=LRIN=_L 5057437 05

n 0012 ’

- pacxoJiHas XapaKTepUCTHKa

K®=®C®R® =2,105x1°x74,37%,/0,5x1=110,7 m’/c

Tak kax K = 110,7 < Ko = 944,91, mpumeM BO BTOPOM TIPUOJIMIKEHNUN OOJIbIIIee 3HAUCHUE
h@ =2 m.

Torna:

R®=0,5%2=1m

Cc®=83,3 m*°/c

K®=2,105%2?x83,33%,/0,5%2=701,63 °/c (K® < Ky)



B Tperpem npubIMmKeHNH MPUHUMAEM h® =25 m.
R®=0,5%2,5=1,25 m

CO=—1_xp55002-g6,02 M3/

0,012
[TocTporM BCIIOMOTaTEIbHBIH h rpaduk K = f(h).
ITo rpaduxy OPH 45 | 5, Ko = 944,91 m*/c
HaxomuM h = 2,3 M. : —
2| -
///
IIpoBepka : 1
R=0,5x2,3=1,15 m 8 A
100 200 400 600 800 1000 1200

C=—1 %1152 =g5 0 u%/c

0,012
K=2,105%2,3°x85%,/0,5%2,3=1015 m>/c
Oun6ky ,

K-K, 1015-944,91

o=

x100= ——————x100=6,9 %
0 1015

cuMTaeM JOMyCTUMOW. B mpoTuBHOM ciaydae HeoOXxoaumMo 00jiee TOYHO IOCTPOUTH
kpusyio K = f(h).

Mckomasi mupuHa KaHaja 10 JHY

b=0,605xh=0,605%2,3=1,39 m

BapunaHTbl 3apauu

1. UsBectro, uro Q =20 m*/c, | =5000 M, Az = 3,5 M. Ornpenenuth MIMPUHY KaHaA IO
nHy b, eciu kK03 PUIIMECHT 3a0okKeHUsT M = 2.

2. UsBectHO, uto Q =22 M3/C, | =4500 M, Az = 3,2 M. Onpenenuts TyouHy motoka h,
eciu ko3 duireHT 3anoxenus m = 1,75.

3apgava 4

=
3

1:m h

Jlns otBOmA BOJBI B KoimyecTBe Q yCTpoeH JOTOK M3 crpyraHubix gocok (n=0,011)
CEYCHHEM TparenenJaabHol (OpMBI ¢ KOX(PQPHUIMEHTOM 3ajoke-HHsS OOpPTOB JIOTKA M U
POJIOTBHBIM YKIOHOM Ig. [llupuna noTka o auy b. Iimy6una Boasl h mogOupaercs Tak, 4ToObI
ceyeHne ObUIO THIPABIMYECKU HAWBBITOTHEHIIIIM.

M3sectHo, uto Q = 0,5 M%/c, m = 1, Onpenennts pasmepst h, b i mpoIoIBHBIH YKIOH ig
JIOTKa O TeM, 4TOOBI cpeHss ckopocTh V =4 m/c.

PeweHue

[Imomaaer ceyeHrst MOTOKa B JIOTKE MPH 3aJJaHHOU CKOPOCTH



Jlnis TuapaBiIMYecKy HauBbIrogHemero ceuenus ([2], ¢.198; [4], ¢.245)
- MIUPHUHA 110 JHY JIOTKA

b:2(«/1+m2 -m)hzz( 1+1° -1)h=0,828h :

- IJiomaab CCUYCHUSA ITOTOKaA
o= (b+mh)h=(0,828h+1h)h=1,828h?;
- TUAPABIMYECKUH pagnyc
R=0,5h.
C y4eToM 3TUX 3aBUCUMOCTEN HaXO/UM:
- IIyOMHY MOTOKA B JIOTKE

1,828h*=0,125;

h= %20,26 M,
1,828
- MIMPHHY JOTKA 0 JHY

b=0,828n=0,828x%0,26=0,22 ™;
- kod(pdurment lle3n

c=lpr=_t x(0,5%0,26)

n 0,011
Heo0xonuMplil yKIOH J0TKa
.V 4*
o= =35 T g2

C°R 667%0,5%0,26

150,011 _

66

=0,028.

BapI/IaHTbI 3apgayuu

1. U3Bectno, urto b=0,3m, m=15. Onpenenury riyOuHy MOTOKa N W MPOIYCKHYIO
criocob6HOCTh JToTKa Q ipu ykione ip = 0,000.

2. UzBectHo, uto h=0,5M, m =2. Onpexenuts MmMUpUHY JOTKa M0 THY b U ckopocth
notoka V nipu ykione ip = 0,025.

3apgava 5

Jlns HanmonHeHUs pe3epByapa eMkocThio W 3a mHTepBan BpeMeHH t Boja mojaercst 1o
metamdeckomy (N = 0,010) noTKy MOIYKPYIIOro cedeHus: quaMeTpoM D, ycTaHOBIEHHOMY C
YKIIOHOM lg. [TOTOK BOJIBI B TOTKE MMeeT TIyouny h.

N3ssectHO, uTo W =500 M, D = 800 MM, ip = 0,004,

OmnpenenuTh BpeMsi HAMIOJTHEHHsS pe3epByapa t, ecnu riryonHa motoka h = 300 mm.

PeweHue



N3 pucyHka BUIHO, 4TO

cos? — 0.5D-h _ 0.5x800-300 ~0.25,

2 0.5D 0.5x800

OTKyZa @=151°.
HJ‘IOIHa,Z[B KHNBOI'O CCUCHUA
1D*( 4n . 1 08 (151x3,14
O=——| ——-8sInQ |=-X——X
2 4 180

CMO4YEHHBII IepuMeTp

-0,485) =0,172 M

_1x0,5D¢ _ 3,14x0,5%0,8x151

180° 180°
I'mapaBnuueckuit paguyc

=1,05 m

x 1,05
Koadduuument lesn
c=lrisi=_1 01645090 =68 44
n 0,011
Pacxon noroka
Q:mCJE:O, 172%68,44x,/0,164x0,004=0,302 m*/c

Hckomoe BpeMs HalloJIHEHUs pe3epByapa

t=w=5—oo=1658 —=27,6 MuH -

BapI/IaHTbI 3agayuu

2. U3BectHo, uto D =900 mm, ip=0,003, h =400 mm. Omnpenenuth, kakoii oobem W
3aII0JIHUTCA 3a BpeMs .

3. U3BectHo, uto W =500 v, D =800 MM, h =400 mm. Onpenenutb, Kako YKIOH g
JIOJKEH OBITH y JIOTKA, YTOOBI HAITOJIHEHHUE Pe3epByapa Mpoucxoanio 3a Bpems t = 10 muH.

3apava 6

T :
JloTok TpeyroyibHOM (hOpPMBI UMEET yroll P = 5 U TIpo1oNbHBIN YKIIOH 1o = 0,001. ['myGuna

noToka Bojabl B kaHane hp = 0,5 m. IIpomyckHasi ciocoOHOCTh ToTKa Q M CKOpOCTh motoka V
3aBUCSAT OT TUTIA KPETUICHUSI OTKOCOB.

OnpenenuTtb, Kak U3MEHUTCS MPOIMYCKHAs CIIOCOOHOCTH JOTKa Q MpH 3aMeHe OOIUIIOBKH
U3 CTPOTAaHHBIX JOCOK Ha IIEMEHTHYIO IITYKaTypKYy.

Pemrenwue.

[Inmomranes ceuenms



co=h§><tg%=0,52><120,25 M2,

CMOYECHHBIN IEPUMETP

%=2h, . /1+tg2 %zzxo,sx 1+12=1,41 m.

I'mapaBauueckuit paguyc

x 1,41
Koaddurment le3n
c=lris=1y0 1805
n n
[TpomryckHas ciocoOHOCTH NoTKa ([4], ¢.240)

Q=oC,[Rij :O,ZSXE:0,181’5\/ﬁa/0,18><0,00 =
n

1,5vn
=0,00335x 018

Jlnst moTKa, yKperieHHoro crporanibivu gockamu N = 0,011 ([2], Ta6u. 7.1)

1,5,/0,011
Q1:O,00335><0’1(§3T:0,232 M®/c

Jlnst 0TKa, YKPEIUICHHOTO IIeMeHTHOM 1mTykatypkoi N = 0,013 ([2], Tadun. 7.1)

1,5./0,013
Q2:0,00335><0’1(;3T:0,192 m®/c

HpOHYCKHaﬂ CIIOCOOHOCTED JIOTKA YMCHBUIUTCA:

Q,-Q,=0,232-0,192=0,04 m*/c

BapI/IaHTbI 3agayuu

OnpenenuTtb, Kak U3MEHUTCS MPOIYCKHAs CIIOCOOHOCTD JIOTKA B CIIEIYIOIIUX CIIydasx:
1. O6nuoBKa U3 CyXOl KJIaJKU 3aMEHEHa Ha HEOCTPOTaHHbIE JJOCKH.
2. O0nMIIOBKa M3 TECAHOT'O KaMHs 3aMEHEHa Ha XOPOIIYI0 OETOHUPOBKY.



3apava 7

Onpenenuth HOPMaJIbHYIO MIYOHHY B 5K€J1€300€TOHHOM JIOTKE HIMPUHOM b=2 M, YKJIOH JTHa

i = o = 3
JIOTKA I 0’006 , €CIIM pacxoa BOAbI, IIPOTECKAIOMICH 10 JIOTKY, paBCH Q 10 M/c.
OtHocUuTenbHasg IMOTPEITHOCTH IO pacxoay HE JOJI)KHA IIPEBBIIIATH 1 %.

Peuwenue

3amarotcs psgoM 3HadueHui riayoun (0; 0,5; 1,0; 1,5 u 2 M), 1711 KOTOpsIX B TabII. 1
BBIUHCIISIIOTCS. COOTBETCTBYIONINE UM BEJIMYMHBI TUIOIIA I )KMBOTO CEYCHUS , CMOYCHHOTO
nepumeTpa , Tuapasianueckoro paguyca R, koaddunuenra Hlesu C, cpenneit ckopoctu V u

!/
MPOITYCKHOW CITIOCOOHOCTH Q :
[Tpu Beruncnenun koddduimenta [le3n ucnonp3oBanack popmyna Manaunara. Koadduruent
HIEPOXOBAaTOCTH CTEHOK JIOTKA, coriacHo Tabdi. 1, mpunar pasueiM 0,013. Io HaiineHHBIM
3HAYCHMSIM CTpouTcs rpaduk (puc. 1).

Tabruya 1/ OnpeneneHue HOPMAJIbHON TJTyOUHBI

Enunnna h, M
dopmyna U3MEPEHUS
0 05 1 15 2 1.244
o=(b+mh)h e 000 |100 |200 |300 |400 |249
3 i 2
x=b+2hv1+m* | | 200 [300 |400 |500 |600 |449
()}
R=—
v M 000 [033 |050 |060 |067 |055
1 1
C==R® 05
n M®5/c 000 |6405 |6853 |7065 |71.90 |69,72
v=C,/Ri m/c 000 |286 [375 |424 |455 |402
Q' =wv e 0000 |2865 |7507 |12,716 |18.189 | 10,004
4
8=Q Q100
Q 0 100,00 | 71,35 | 24,93 |-27.16 |-81.89 | -0,04
2,0 -
1,8
1,6
1,4 1 h;=1244 —
1,2 —
1,0 -
0,8
0,6
0,4 /
0,2 —
0,0 Q_l?

h, M 0 2 4 6 8 10 12 14 16 18 20 Q,m/c



Puc. 1. Onpenenennie HOpMalTbHON TITyOHHBI

3
ITo 3aganHomy pacxoxy 10 m™/c o rpaduky onpenensercs riyouHa J0TKa, paBHast 1,244 M.
HaiinenHoe 3HaYeHNE MOJCTABISIETCS B TA0J. 1 M BBIYHMCIISIETCSI OTHOCUTEIbHAS TIOTPELIHOCTb.

Bennuuna norpemHoctu coctaBuia Mmunyc 0,04 %.
CrnenoBarenbHO, HOpMaJIbHAs TTyOuHa paBHa 1,244 M.



HPAKTHUYECKOE 3AHATHUE

HEPABHOMEPHOE BE3HAIIOPHOE YCTAHOBUBIHIEECS IBUKEHUE
BOJbI B KAHAJIAX

3apgava l

[TocTpouTh KpUBYIO CBOOOIHOM MOBEPXHOCTH MOTOKA Ha OBICTPOTOKE, UMEIOIIETO

Q=838 M/c;

HIMpUHA OBICTPOTOKA b=4, M; K03 punment orkoca m = 1’5; ykJi0H aHa 0,016;

TpaneuCuJajIbHOC MOICPEYHOC CCUCHUC. I[aHHBIe IJId pacyeTa: pacxo BOAbI

KO3(PHUITMEHT MIepOXOBATOCTH CTEHOK OBICTPOTOKA n=0,013 ; koaddunment Kopuonuca

o= 1,1_ Ha Bxoze OblcTpoTOKA IlTyOMHA paBHa KPUTUYECKOH.

[TocTpoenne KprBOH CBOOOJHOM MTOBEPXHOCTH OCYILECTBIIACTCS criocoboM YapHOMCKOTO.
Pewenue

Pacuer HaunHaeTcs ¢ onpeneneHuss HopManbHOW Ny U KpuTHYeCKoit riryouH h,. OnpeneneHue

hy =1,481 M (Tabm. 1).

HOPMaJIbHOMU TJTyOHHBI BHIIIOTHEHO M0100pOM

Tabauya.IOnpeneneHue HOPMAJIbLHOM ITyOUHBI

AHaJOTMYHO OIpeseNseTcsl KpuThyeckas riyonuHa

BBIYUCIIACTCS

2 2
A_0Q° _11-838

g 9,8

=3885,1

K

[ny6una h, m
dopmyna En. uzm.

1 2 1,481
o=(b+mh)h W 5,500 14,000 |9,214
Y = b+2hv1+m? |m 7,606 11,211 9,340

Q)
R=— M 0,723 1,249 0,987
X
1
C = 1 R6 M>%/c 72,878 79,825 76,749
n
v =C./Ri m/c 7,839 11,283 9,643
Q =wv M/c 43,116 157,966 | 88,847
!
o= Q-Q 100 0 51,446 ~77,89 -0,0526
Q
h, =2,73

M (Tabun. 2). IlpenBaputensHo




Tabruya.20npenejeHne KPUTHYECKOH ITyOUHBI

® . h, m
opmMmyJia J. U3M.
Py 2 3 2,73
= (b +m h) h M 14,000 25,500 22,099
B=b+2mh M 10,000 13,000 12,190
w3
D=2 M 274,400 1275,490 | 885,390
B
A-D
o= TlOO 0 68,998 ~44,1069 -0,0328
l

Jlanee HaXOAAT KPUTHYECKUN YKIIOH, IPEIBAPUTEIILHO ONPE/IEINB CMOUYCHHBIH IEPUMETD,
THIpaBIUYecKuil paanyc u koddduuuent Llle3n, COOTBETCTBYIONIME KPUTHYECKON TIyOHHE

Yo =4+2-273-1+15° =13843

- 22,099 _; coc
13,843 .
1 1
C=-—-1596% =8316
0,013 05
Q? 88,8°

i =0,0015

K

w2C2R, 22,0997 -8316°-1596
HaxopsiTcst rimyOuHBI B HaYajie ¥ KOHIIE COOPYKEHUS:
h=h =273,  h;=101h; =1496
(s BapuanTa nepenana qaHHble TITyOUHBI CIEAYET ONPENEITh 0 GopMyiaM:
by =099hg. hy =h,,
Brruucnsiercst mar riryouH
AhN—hy 2731496
6

JanpHelme pacyeTsl BRIMOTHSAIOTCS B TabnuuHoM Gopme (Tadi. 3).
['myOuHBI onpenenstoTcs no popmyne

hj,a=h;—ah

B 1a6:1. 4.4 onpenensroTcs CpeTHUE YKIOHBI U JJTHHBI.

=0,026




Tabruya 3 OnpeneneHue yaeJdbHbIX JHEPIruii ce4eHUsI M YKJIOHOB TPeHHUSs

2| ic — —h. o |
1y | o; =(b+mAoip=b+2n 1R me, ~Ls =9 2r=h+ £
J M g J J A n COj Cj j 4 g (Dj
,M !
1 ’ ’M
v M M*%/c

1 ;2>,'07 22,099 13,843 1506 |s83160 | %0015 3,553
2 3'45 19,655 13.101 1500 |s2303 |®0020 3,565
3 if 17.338 12.360 1403 |s1387 |©:0028 3,656
4 iél 15,148 11,618 1304 |80401 |0,0041 3,864
5 (1)’79 13,085 10,877 1203 | 79330 | 90061 4,255
6 (1)’27 11,149 10,135 1100 |78155 | 0094 4,935
7 364 9,339 9,393 0994 |76849 |90154 6,104
Tabnuya .4
Onpese/ienne 1JUH y9ACTKOB

L, o Bt |k:9k'+1:3k

2 |—|k M

1 | 00017 2343

2 10,0024 8,878

3 | 0,0035 19.944

4 | 0,0051 41,188

5 | 0,0078 93,362

6 | 00124 364,659




[To nanubIM Tab. .3 ¥ 4 CTpOUTCS KpUBasi CBOOOJHON TOBEPXHOCTH
(puc. 1).

2730

hy

,=2343 |
,=8878 |
1,=19 944

-

-

|,=41 188
L B

A

1.=93 362 ;=364 659

Puc. 1. xpuBas cB0OOOIHOI MOBEPXHOCTH



HPAKTHUYECKOE 3AHATHUE

Pacuyet Bogo6omHoro konoaua
3apgava l

B npsiMoyroiasHOM KaHalie IUPUHON b=22 y ycTpoeH nepenai (cM. puc. 1). YcTaHOBHTH
XapakTep COMPSHKCHUS HUCTIAAIONICH ¢ Tiepernaa CTpYU ¢ HIDKHUM Obe)OM U OTIPEeeTTUTh

Q=44

3
M°/c, BBICOTA TIEpernaaa

4 =095

pasmepsl BO1000HOTO KOJI0oA1a. Pacxo BoIbI B KaHae

p=29 M, OBITOBas I1yOnHA h6 =14 M, KO3 DHUIIMEHT CKOPOCT
BOJIbI HA YCTYIIE Mepernaja MPUHATh PABHOW KPUTUYECKOH.

, TITyOuHy

TITTT BT

g av,*/(2 9)

L =
f__,
1
-
o
O
LIJ ": N
o L
o | .
> y o
A e
..l'
..l'
YV V]
A s LT ST T T A Vi
<2 p

Puc. 1. Conpsocenue b6vegos. Ilepenao



Pewenue
1. OnpenensieTcs yaeabHbIA pacxon

9 44 P
b 22 M/c.

2. Haxoautcs kpuTHieckas riryonHa

2 2
h, =39 = \/2 —0,742
g 9,81 "

3. Boluucnsiercsi CKOpocTh JIBHXKEHHS BOJIBI HA YCTYIIE TIEpernaia

vi=d_ 2 5697

" "h, 0,742 e
4. HaxoauTcs MOJHBIN HAIIOP
2 2
Eo=p+h +20 —29+0742+ 297 _ 401
29 2.9,81 N
5. Cxatas riyOuHa OnpeeisieTCs
q2 22
A= 5= 5 = 0,226
290> 2-981.095 .
£ =h, + 0,226

he



3anmaBumch psaom cxaTeix rayouH (0,2; 0,25; 0,35 u 0,5 M) BRIYHCISIOTCS COOTBETCTBYIOIINE
UM BEJMYHHBI TOJHOTO Hamopa (tabi. 5.1)

ITo nanubiM Tabd. 5.1 crpouTcs rpaduk 3aBUCKMOCTH MTOJTHOTO
Haropa OT BEJIMYHHBI CKaTOU rinyOuHsI (puc. 5.8). OTKIaabIBast MO
BEPTUKAJIBHON OCH BEIMUYMHY II0JIHOTO Hanopa 4,012 m,

onpeaciIsi€EM 3HAUCHUEC Cc)KaToM FJ'IY61/IHBI
Brrancnennoe 3HaueHME IMOJTHOTO Halopa ajiia 3TOH FJ'IY6I/IHI>I PaBHO

h,=0,245

4,012 m. OtHOCUTENBHAs IorpeHocTh coctapmia 0,008 %.

EO,m

55

50

Tabnuya 5.1

K onpeneneHuo
CXaTol rMySuHbI

4,5

4,0

E,= 4,012

3,5

3,0

h.om | Eom
0,20 | 5,853
0,25 | 3,868
0,30 | 2,813
0,35 | 2,196

2,5

2,0

0,20 0,22

he, m

0,24 0,26

0,28 0,30

Puc. 2. Onpenenenue cxxatoi riryOuHbI

0,32

0,34

[To popmyre ruapaBINIECcKOrO MPBIKKA OMPEACIAETCS BTOPask CONPsDKeHHAs TITyOrnHa

h

0245

2

( 0,742
e
0,245

3
] —11=1,706

M.

Tak kax h2 > h5 , TO COTIPSDKEHUE CTPYH C HIDKHUM Obe(hoM OyAET OCYIIECTBIATHCS C

NMOMOIIIbIO OTOTHAHHOI'O THAPABINYCCKOI0 IPLIKKA.

Omnpenenenue rIyOUHBI KOJO/IIA CBEACHO B Ta0Md. 5.2.

Tabnuya 5.2

Omnpenesienne riryOMHBI KOJIOALA

do, M Eo' = Eo+dg, M he, M hy, M do + hs, M
0,000 4,012 0,245 1,706 1,400
0,250 4,262 0,237 1,740 1,650
0,500 4,512 0,230 1,773 1,900
0,355 4,368 0,234 1,754 1,755

[To marHbIM Tabm. 5.2 crposTcs rpaguku h2 = fl(dO) u do + h5 = f2 (dO) (puc. 3).




1,90
1,85 -
1,80 h,=f,(d,)
1,75 _L/ ‘

1,70 ¥————

1,65
1,60
1,55

1,50 = d0+h6: fz(do) _
1,45 i d,= 0,355 —
1,40 | |

0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50

h2, hs+do, m

Puc. 3 Onpenenenne riryOHHBI KOJIOIA

Touka nepeceueHus TUX JIMHUM SIBISIETCS TEOPETUUECKOM TIIyOMHOM KOOI do o 0’355 M
OTtHocuTenbHAs TOTPEIIHOCTH OIpeieTIeHHs TeopeTndeckoi riryounsl coctasuia 0,07 %.
Uto0OsI B HMKHEM Obe(he TIOTyYHIICs 3aTOIUICHHBIN MPBDKOK, TEOPETHUYECKYIO TITyOUHY KOJIOIa
HEOOXOUMO YBEIUYUTH HA 5 %!

d=105d,=0373 ,,
[Tepenan Ha BBIXOZE U3 KOJOLA B OTBOZSIILEE PYCIIO
2 22

= 0,144

M.

Az = qz 2 = 2 4 2
29¢?h? 2.9,81-0,85°-14

,Z[J'II/IHa THAPAaBINYCCKOrO IMPBIKKaA
l,=25(19h, —h,)=25(19-1754-0,234)=7,747

Bricorta HOCHTpaA TAXKECTU CTPYU HAA JHOM KOJIOAIIa

Yo=d+p+ % =0,373+ 2,9+ 0,742 = 3,644

M.
JanpHOCTh OTJIeTa CTpyH HaxoauTcs o ¢popmyiie (5.9)

|, =2607 235944 _ 5395
981 "

JlnuHa BogoOoHHOTO Koo i1ia onpeaensercs no popmyne (5.8)

| =2325+08-7,747=8522 ;.

OcHOBHBIE pa3Mepsl BOJOOOHHOTO KOJIO0/I11a MTPeACTaBIeHBI Ha puc. 5.10.
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Puc. 4. Cxema Bog0o00HHOr0O KOJIOAI[A



INPAKTHYECKOE 3AHSTHUE
Pacuyet Bogo60MHOro BOA0OOOWMHOWN CTEHKM.

3apgava l

B npsimoyronpHOM KaHaie MHUPUHON b=22y ycTpoeH nepenas (cM. puc. 1). YcranoBuTh
XapakTep COMpPsDKEHHS HUCTIAIAIOMICH C Meperaa CTPyH ¢ HIKHUM Obe)OoM U OTpeIeanTh

pa3Mepsl BoioOoitHOro Kostoana. Pacxon Boss! B kaHase Q=44 M°/c, BBICOTA ITepenana

p=29 M, OBITOBas I1yOHHa h6 =14 M, KO3 DHUITMEHT CKOPOCTH ¢=095 , TITyOuHy
BOJIbl HA YCTYIIE Ilepenaja NPUHIATb PABHOU KPUTHYECKOU.

A VO
Ll I _.‘_.:I
o g ©
LLl "- N
o L
> s o
-1 e
Yy vy’
Sl A T W IT T T Vil
4#’

Puc. 1. Conpsocenue o6vegpos. Ilepenao

Pewenue
BrimonHsieTcs pacder cxxaTol, KpUTUYECKON U COMPSKEHHON CKATON TTTyOMHBI aHATIOTHYHO

MPEbIAYIIEMY IPUMEDY.

Jaetcs 3akitoueHue o BUJie conpsikeHus ObedoB.
3arem onpezenseTcs CKOpOCTh MOX0/1a K BOJIOOOWHOM CTeHKe

ve 9 2 17

he 1706 e
[To popmyse (5.14) BeraucasieTcs: CKOPOCTHOM HATIOP
2
, = (L172)° 4 670
2.981 "

HaxoauTcst moyiHblid Hanmop Ha BOJIOCIMBHOM CTEHKE



2

3
=1,049

2
Ho =
042,/2-981
["'eomeTpryeckuil Hanop Ha BOAOCIMBHOMN CTEHKE onpenensercs o (5.13)
H =1049-0,0/0=0979 .
Omnpenensercs BICOTa BOJOOOWHON CTEHKH MPU YCIOBUH, YTO BOJOCIHB HE MOATOILICH

c=105h, -H =105-1,706-0,979=0812

Taxk xak C< h6 , BOJIOCJIMB SIBJISIETCS ITOATOIICHHBIM.

JanpHelimmuii pacueT npoBoauTcs B Ta0u. 1. 3amatorcs psaiom BeIcOT BogoboiHo# crerku (0,6;
0,7; 0,8 m). Jls1st 3TUX BBICOT BBIUUCIIAIOTCS: TeoMeTpuueckuit H u monusiit Hy Harops! Ha
BOJIOCJIMBE; BBICOTY ITOATOIIEHHS BOIOC/KBA N, K OTHOIIIEHNE BBICOTHI ITOATOIJICHHS BOIOCIHBA
K T€OMETPUUECKOMY HAMoOpy Ha BOJOCIHUBE.

o)

WuTeprionsinueid naHHBIX Ta0I. 2 onpenensercs KodhOUIUEHT MOATOIUICHUS ~ 71 .

Tabnuya 2
Ko uumnent noaronieHus Boa0CJIUBa

hn / H | 0,050 0,100 0,200 0,300 0,400 0,500 0,600 0,700

o 0,997 0,995 0,985 0,972 0,957 0,935 0,906 0,856

n

Ilpooondicenue mabn. 2

hn / H [0800 (0850 (0900 (0925 (0950 (0975 (0990 (0,995 |[1,000

o] 0,776 |0,710 (0621 |05 |0470 (0319 |0,170 |0,100 | 0,000

n

Haxoautcs ynensHBIi pacxoa BogoOoitHo# crenku. [1o nanueim Tabin. 1 crpoutes rpaduk
3aBUCHMOCTH YJCIBHOTO PAcX0/ia OT BBICOTHI CTEHKH (puc. 2). OTIOKHUB 3HAUCHUE YACIEHOTO

pacxona, HaxoAT BbicOoTy cTeHKkH — 0,713 M. IlorpemHocTs Beruncienus cocrasuia Munyc 0,06
%.



Tabauya 1
OmnpenesieHue BbICOTHI BOJ00OHOM CTEHKH

H = Hy = qcm =
c X h,=hs—c | n CYTEL:
M’ =1,05h2—C =H+hv _n o, =0, M 2gH0

, , v H |

M M M2/c
06 |1,101 1.261 0,800 2’67 8’87 2.292
07 |1,001 1,161 0,700 (1)’64 g’88 2.060
08 |09901 1,061 0,600 2’60 2’90 1,837
0.72 14 064 1,134 0,673 0.63 1089 |4 999
7 2 0

2.40

230

2.20

210

q=2 T

2.00 >

1,90 ~_

1,80

y ¢=0,727

1,70

gom, M2/ 0,60 0,65 0,70 0,75 0,80 ©n

Puc. 2. Onpenenenne BEICOTHI BOJOOOWHOMN CTETICHN

,Z[J'II/IHa THAPAaBINYCCKOrO IMPbIXKKA
l,=25(19h, —h,)=25(19-1706-0,245)=7 491

Bricota nenTpa TsaxkecTu cTpyu

Yo =P +h?'< ~29+0,742 = 3,271

JansHOCTB OTIETA CTPYH

M.

L=y |2Y0 _ 97 [23271 500
g 9,81 "

JlmnHa Bomo0OMHOTO KOJIOIIIA

| = Iomfz

+048l1,=2,202+0,8-7,491=8195

OcHoOBHBIE pa3Mepsl BOJO0OOHHOTO KOJIO/II1a MPEACTABICHBI Ha pHC. 3
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