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Pacuer moroka B npocThIX TPyOONpPOBOAAX

Ha ormerke z; k MaructpalibHOMY TpyOONpOBOAY uepe3 3aJBIKKY IOICOEIUHEH
HOXKAapHBIN (BBIKUIHOM) pykaB (OOBIUHBIA IPOpe3sHHOBBIN) auamerpom dy, mmuuoit |. Ilox
NeiiCTBHEM JaBlIeHUs P, B Hadaje pykaBa y MOXapHOro OpaHjcroiita b, pacnoioKeHHOro Ha
OTMETKE Zp, CO3JAE€TCs JaBJIEHUE ps, B pPE3yJbTaTe 4Yero u3 OpaHICHONWTa BbLIETAET
MIPOTUBOIIOXKAPHAS CTPYS BOJBI ¢ pacxoaoM Q (MIIOTHOCTH BOJIBI P=1000 KF/M3).

M3BectHO, uTO 21 = 25 M, 2o = 37 M, dy = 50 MM, | = 120 M, Q=5 n/c. Oupenenuts
JIABIICHUE Py, €CIU TpeOyemoe 3HaueHue pe=0,25 MIla.

PeweHue

Jyiss 0OBIYHOTO MPOPE3MHOBOTO pyKaBa JHAMETPOM d% = 50 mMm mo cnpaBounuky ([3],
ta611.3.10) HaxoauM yaensHOE comnpoTuBieHne A = 6770 (¢/Mm )2.
[Torepu Hamopa B OXKAPHOM PYyKaBe

h,=AlQ*=6770x120x0,005°=20,31 m.

Hckomoe nasnenue ([4], c.215)
p., =P, +pa[h +(z, — 2,)]=0,25x10° +1000x 9,81x
x[20,31+ (37 — 25) = 0,53mI1a]

BapuanTe 3agaumn

1. U3BecTHO, uTO 71 = 28M, 7 = 35 M, =140 M, d = 66 mm, Q=10 x5/c. OnpenenuTh
JaBJIeHUE Pg, €CIU py = 0,45 MI]a.

2. U3BectHO, uT0 73 =41 M, d = 77 MM, | =110 ™, p,, = 0,58 mIIa, Q = 20 a/c. OnpeneauTh
Ha KaKoH OTMETKe Z; naBieHue pg = 0,25 mlla.
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K BonmonanopHoii OaniHe, pacueTHbIM YPOBEHb BOJIBI B KOTOPOH HAXOJIUTCS HA OTMETKE Zg,
nojcoerHeHa Tpyba quamerpoM 0y, umHol | u3 Matepuana M. Ilo 3Toii TpyOe Boma mopaercs
Ha OTMETKY Z, AJid HanojHeHus oobema W He nonbline, yem 3a uHTepBasl Bpemenu t. Pacuer
BECTHU C UCIIOJIb30BaHUEM MOHATUA "MOaynb pacxoaa K".

U3BeCTHO, uTO 75 =24 M, z; = 15 M, W = 12 M>, t = 25 mum, | = 860 m. [Momob6pats
HEeOoOXO0ANMBIH uameTp d, CTaIbHOMN JIEKTPOCBAPHON HEHOBOW TPYOBI.

PeweHune

MuHUMaIbHBIA BO3MOXKHBINA Pacxoj

Pacnionaraemsiii Harop (BO3MOKHBIE TTOTEPU HATIOPA):
h,=2,+2,=24-15=9m.

TpeGyemsrit Moayns pacxona Tpyos ([2], c.117; [4], c.215)

K=Q I—:8>< /@:78,2/1/0.
h, 9

[To tabn. 3.4 [3] HaxoauMm, YTO A CTaJbHBIX D3JIEKTPOCBAPHBIX TPyO Onmxkaiimee
Oonbimee 3HaueHne K=114,5 n/c coorBercrByer auamerpy dy=125 wMm. (pacueTHslil
BHyTpeHHu# nuametp d = 1,33 mm)

CKopocThb MOTOKA B TpyOe

_4Q _ 4x0,008

=—= >=0,652 wm/c.
nd®  3,14x0,133

[TorrpaBounbIii ko3¢ dumment Ha ckopocth ([3], Tab6m.3.5) n=0,955. Monyns pacxoxaa
HEHOBOH CTaJbHOW 2JIEKTPOCBAPHOM TpyObl tnamerpoM dy = 125 MM mpu ckopocTu moroka V =
0,652 m/c

K=K, xn=114,5%x0,955=109,3 x/c,

yTo Oomnpiie Tpebyemoro mo ycimoBusMm 3amaun (K = 78,2 n/c). CnemoBartenbHO,
HaTnoJTHEHHe 00beMa OyeT MPOUCXOIUTh MEHbIIIE YeM 3a 25 MUH.

Haiinem dakTtudeckoe BpeMs HAIMONHEHHS, I 4Yero METOAOM IMoadopa YTOYHHM
3HaUEHHUE Pacxoja.

1. ITpu K=109,3 n/c:



- pacxox: Q= K\/7 1093></ =1118 z/c;

- CKOPOCTb: V— 40, 01118 =0,91wm/c.

d2 3,14><o,01332

[ToripaBounbIil KO3 duIHMEeHT Ha ckopocTh n = 0,977.
Monyns pacxonga K =114,5- 0,977 = 111,86 n/c.
2. Ipu K=111,86 n/c:

f 9
- : Q=111,86,|——=11,44 n/c;
pacxox: Q 860 n/c

- CKOPOCTb: VZMZO,QS m/c.
3,14x0,133

[TonmpaBounsbIit KO3 uEeHT Ha cKopocTh N=0,981.
Monyib pacxona K =114,5%x0,981=112,32 z/c.
3. lpu x = 112,32 n/c:

f 9
- : Q=112,32,|—=11,49 n/c.
pacxom: Q 360 a/c

Pa3nuna B 3HaueHsIX pacxona Q IByX MOCIEIHUX MPUOIIKEHUHA

. 11,49-11,44

x100=0,43 %,
11,49

YTO CYUTAEM JONYCTUMBIM (MeHblue 1 %).
VckoMblIif HHTEpBal BpEMEHHU HAIMOJIHEHUS

Q O 01149

BapI/IaHTH 3agadyu

1. M3BectHO, 4YTO Zg = 28 M, zh, = 19 M, W = 15 M t = 20 mun, 1=720 m. [TomxobOpats
HEe0OXO0AMMBIH ameTp dy HOBOH Y4yryHHOH HAallOpHOM pr6I>I kimacca JIA.

2. U3BectHO, uTO Zg = 20 M, Zy = 12 M, W = 20 M3 =650 M, t = 28 muHn. [TomoOpatb
HeoO0XoanMBIi quameTp dy acOecTOLEeMEHTHON TPYOBI.



PacueT moToKa B MPOCTHIX M «IBIPYATHIX » TPYOONPOBOAAX

Bona B kommyectBe Q momaeTcs W3 BOJOHAMOPHOTO Oaka K MOTPEOHUTENO TIO
TpyOompoBoay nquamerpoMm dy. TpyOGornpoBox HMeeT TpH ydacTka TpyO U3 pa3HBIX MaTepuaios: 1
— YyryHHas HallOpHas HE HOBas; 2 — CTajbHAas AJIEKTPOCBApHas HOBas; 3 — acOECTOIEMEHTHAs
kiacca BT-9 tumna 1; 1uHbBI y4aCTKOB COOTBETCTBEHHO paBHbI |1, Iy, I3 OTMETKH ypOBHS BOIBI B
BOJIOHANIOPHOM 0ake Z,, IOBEPXHOCTh 3eMJIHM Yy MOTpeduTens Z,;

nos

CBOOOJIHBIN HATOp
notpeourens H .
H3BecTHO, UTO d =100 mM, 1,=250 ™, 1,=280 ™, [,=300 wm,

y
z,=115m, H_= 20 m. Onpenenuts TpeOyemMyto OTMETKY Z, npu nozade pacxoxa Q=10 n/c,
UCIIOJIB3YS MOHATHE “yIeNbHOE CONMPOTUBJICHHUE TPYObI ™.

Pemrenwue.

CxopocTtH 1OTOKa BOJbI B TpybOax amamerpoM Oy=100 MM (BHyTpeHHHM auamerpom d,
omnpenensieMbIM 1o 1ad. 3; 4 [3])

_4Q _ 4x001 _o0l27
ad? 314xd? d?

Torna:

- B YyT'yHHO# HanopHoii Tpyoe (d=102 mm)
_0,0127

\=——=1,22m/c;
0,102
- B CTaJIbHOM 3JIeKTpOCcBapHOiil Tpyoe (d=114 mm)
- _0, OlZZ ~0,98m/c:
0,114
- B acOecroreMeHTHOH TpyOe (d=100 mm)
0,0127

V,=———=1,27
o m/c
Hcnonb3ys crnpaBouHHK [3], Haiinem yzaenbHble conpoTuBieHHs A TpyO AuaMeTpoMm
dy=100 MM IIpH BBIYMCIICHHBIX CKOPOCTSIX:

- HEHoOBas YyryHHas HamopHas Tpy6oa (tabn. 3.4 wu 3.5) nmpu V=122 w/c,
A, =311,7(c/m*)?; k=1,0; A, =311,7x1=311,7(c/m°)?;

- HOBas CTalbHas »dJeKTpocBapHas Tpyba (tabn. 3.4 wum 3.7) mpu V=098 w/c,
A_=172,9(c/m®)%; AKB =1,44; k,=0,981;

1

Ag=2"22x0,081=117 8(c/n):
1,44

- acbecTouemenTHas TpyOa (tabxn. 3.7 u 3.8) npu V=1,27 m/c



A=187,7(cM®) Kk =0,967;
A, =187,7%0,967=185,2(c/m*)’.

[Torepu Hamopa notoka ([4], c. 219) Bo Bcem TpyOomnpoBoie
3

hw =[Z (Aixli)]xQzl
i=1

TO €CTh

h,,=(311,7x250+117,8x280+185,2x300)x0,01°=16,6 m.

Hckomast ormeTka YPOBH:A BOJbI B BOOIOHAIIOPHOM Oake

z,=z,+H_ +h =115+20+16,6=151,6 m.
BapI/laHTI)I 3agavdu

1. MsBectHo, uro dy=200 mm, 11=110 ™, 1,=87 ™, 15=73 ™M, z5=216 ™, z,=195 wm.
Onpenenuth BenuanHy cBoOOHOTO Harmopa H, mpu npormycke pacxona Q=34 n/c.

2. Useecrno, uro dy=150 mm, [1=160 M, 1,=140 M, 13=120 M, Q=20 n/c, Z=88 M.
Ornpenenutb, Mpu Kako OTMETKE Z;; BEJIMUYUHA CBOOOAHOTO Harmopa He=25 M.



Bopa u3 BogonanopHoro 6aka nogaercs B Tpu Touku A, B u C (pukcupoBaHHBIE paCcXOabI
Qa, QB, Qc) 1 paBHOMEpHO pacrpeaeseTcs Ha ydacTke 2 B KoiaudecTte Q.

OTMETKH TMOBEPXHOCTH 3E€MJIM B Y3JIOBBIX TOYKAX PaBHBI COOTBETCTBEHHO Za, Zp, Zc,
MUHHMaJIbHOE 3HAYeHUE CBOOOHOTO Harmopa H,.,, OTMETKa YPOBHS BOJIbI B BOJIOHAIIOPHOM Oake
Zs. JlnameTpsl M AIMHBI Y4acTKOB COOTBETCTBeHHO ciemyromue: Oyi, li; dyo, lp; dys, |3, Ilpu
pacyerax WCIOJIb30BaTh MOHATUE “‘YACIbHOE CONMPOTUBJICHUE TPYObI”. M3BECTHO, YTO TPYOBI
CTaJIbHBIC BOJOTa30mpoBOAHbIC HEeHOBBIC, Oy1=150 mm, ;=260 M, dp=125 mm, 1,=130 M,
dyz=100 mm, 15=210 m. Otmerku: Za =116 M, zg =120 M, Zc =110 M. Pacxompr:  Qa =4 1/c, Qg
=2 n/c, Qc=8 n/c, QII=6 n/c.Onpenenuts TpeOyeMyI0 OTMETKY YPOBHS BOJBI B BOJIOHATIOPHOM
Oake Z;, ecnu cBoOOAHBIN Harop H.; >10M.

PeweHune

[ToTepu Hamopa Ha oTaenbHBIX yuacTkax ([4], c. 215)
hy = A«;ikiIiQiz’

rJle 3HAYCHUS YICHbHBIX COMPOTHUBICHHH Ay W MOMPAaBOYHBIX KOIPGHUIMEHTOB K
OTIpENIeTTUM, HCIOJIb3ys] TAaOMUIbI WX 3HAYeHWM M3 COpaBouyHUKA [3] B 3aBHCUMOCTH OT
MaTepuaia CTEeHOK TPYOBbI.

YYACTOK 1.

Pacxoa Boabl

Q,=Q,+Q,+Q,; +Q.=4+6+2+8=201/c.

I[To Tabu. 3.4 s cTabHOW BOAOTa30NMpoBOIHON TPyOBI Oy1=150 MM HaxomUM ynenbHOE
CONPOTHUBIIEHUE A;1=33,94 (C/M3)2 Y pacyueTHBIN BHYTpeHHHH quameTp 01=155 mm.

CkopocTb oTOKa

V=2 002 g3,
nd®  3,14x0,155

[To Tabmune 3.5 ans crambHON HEHOBOW TpyObl mpu ckopoctd Vi=1,13m/c Haxogum
nonpaBouHblit koaddurment ki=1,011.
Torna notepu Haropa MoToKa

h, =33,94x1,011x 260x0,02* =3,57 .



YYACTOK 2.

Pacxox Bomsl
Q,=Q,-Q,-0,5Q,=20-4-0,5x6=13n/c.

VenbHOE CONPOTUBICHHE W pacueTHbIH guamerp st Oy,=125MM, A;=86,22 (C/MS)Z;
d>=130 mm.

CkopocTb IOTOKa
4x0,013

= —— =" _=1,06 m/c.
3,14x0,130

[MonpaBounsklit koaddument K,=1,021.
[ToTepu Hanopa noroka

h,, =86,22x1,021x180x 0,013 = 2,80 .

YYACTOK 3.

Pacxon Bonabl Q3 = Q. =8 ni/c
VienpHOE CONPOTHBICHHE M pacdeTHHIH aumamerp st Oyp,=100mMM, A3=281,3 (c/M3)2;

d3z=104 mm.
4x0,008

W:].,OZ m/c.

Ckopocts noroka V,=

[MonpaBounsklit koaddurment K,=1,027.
[ToTepu Hanopa nMoToka

h,, = 281,3x 210x1,027 x0,008% = 3,88 .
Tpebyemble Haropsl B y3710BbIX Toukax H>Z+H,, T.€.

H>116+10=126 m, H 2>120+10=130 », H >120+10 =130 .

OTMmeTKy ypoBHS BOABI B BOJOHAOpPHOM Oake Z; MOXHO OIpPENeIuTb, HCXOAd W3
TpeGyeMoro Harmopa B caMoi JlanbHel Touke cetH C:

3
z3>H_ +> h,; =120+357+2,80+388=130,25.u.
i=1

B stom CJIy4ac HAIlOPHbI B Y3JIOBBIX TOYKaAX AuB

H, =2z, —h, =130,25—357=126,68 1 >126 x;
H,=H,—h,=126,68—2,80=12388 1 <130 x;

TpeGyemsrit Harop B Touke B (HB>130 M) He obecnieunBaeTcs, cie10oBaTeIbHO, OTMETKA
YPOBHS BOJBI B BOJIOHAIOPHOM Oake Z6 momkHa ObITh Bbimie, ueM 130,25 m (Z26>130,25 m). Ee
OTIPEIeTTUM UCXOJIA U3 TPeOyeMOoro Harmopa BOJIbI B CaMO# BBICOKOU Touke ceTu B:

z,=H;+h,+h,,=130+357+2,80=136,37 m.



B aTom cinyuae Hanops! B y3710BbIX Toukax A u C

H,=2z,—h, =13637-357=1328x>126 x;
H.=H, —h,=130-388=12612 n <120 ;

CrnenoBarenbHO, IPU OTMETKE YPOBHS BOJBI B BOJOHAMOPHOM Oake Zg>136,37 M Hamopsl
BOJIbI BO BCEX TOUYKAX paBHBI TpeOyeMbIM (Touka B) miun oosbiie ux (touku 4 u C).

BapI/IaHTbI 3agadm

1. M3BecTHO, 4TO TPYOBI CTaNbHBIE dJIEeKTpocBapHble HeHOBBIE, Oy1=200 MM, 11=240 M,
dyo=175 mm, 1,=190 M, dyz=150 MM, 15=280mM. OT™meTkH: Za=87 M, Zg=96 M, Zc=91 M. Pacxonsr:
Qa=10 n/c, Qg=3n/c, Qc=15 n/c, Q=7 n/c. Onpenenutrb OTMETKY ypPOBHS BOJABI Zgs, €CIIU
cBoOoaHBIN Hamop He>14 M.

2. U3BecTHO, 4TO TPpYOBI UyryHHBIC HOBBIE, Oy1=125 MM, 11=92 M, dy,=105 MM, [,=123 M,
dy3=80 mm, I3=160m. Ot™etku: Zpo=36 M, 2g=28 M, 2c=27 M. Pacxoxmsl: Qa=4 n/c, Q=2 n/c,
Qc=5 n/c, Qu=3 n/c. Onpenenutsb OTMETKY Zgs, €ciu cBOOOAHBIN Harmop He>10 M.



Pacuer moToOKOB B CJI0KHBIX TPYOONPOBOAAX

I, dw

Bononamopnast GamrHs ¢ ypoBHEM BOJBI B 0ake Ha OTMETKE Zg MOJACT BOAY K JBYM
notpeburensm: A (pacxox Qa, oTMeTka Zp) u B (pacxon Qp, OTMETKa Zg) 1O pa3BETBICHHOMY
TPyOOIIPOBOIY U3 HANOPHBIX TPYO NMAMETPOM M JUIMHON MO y4acTKaM COOTBETCTBEHHO Oy u ;.
[Tpu pacuere UCTIOIB30BATH MOHATHE “MOYJIb pacxoa Tpyosr K.

W3BecTHO, 4TO TpyOBl HEHOBBIE YyryHHBIE Oy1=150 MM, ;=200 M, dy,=100 Mm, 1,=120 M,
dys=125 mm, 13=110 M, Za=16 M, zg=17 M. Onpenenuts pacxonsl Qa 1 Qg, ecim 2=28 M.

PeweHune

Hckomble pacxoabl olpeessieM yTeM pelIeHUs CUCTEMBI U3 IBYX ypaBHeHU ([4], ¢

222).
2 2
%—gzggi%iﬁ+9%u
I<l K2
(Qa+Qp)° ;
7,-2,= AKfB I1+K_§|3

[To cnpaBounuky [3] B Tabm. 3.4 HaxoguM MOAYJIM pacxoda TPyO MO ydacTKaM st
KBaQJIpaTHYHOW 00JacTH COMPOTUBICHHUS W pacueTHble auameTpbl Tpyo:  Kix=164 1n/c,
Kis2=56,5 n/c, Ku3=101,8 i/c. d1=152,4 mm, dr=102 MM, d3=127.2 MM.

[lpuHsB B TepBOM MPHUOIMKEHUH KBaapaTH4YHyl0 o0macth compoTuBieHus (K=K;),
MOJTyYUM CUCTEMY YpaBHEHUH CIICYIOIIETO BUIA:

2 2
28-16:@’1+—QZB)><200+Q—AZX120;

2 2
28-17={Qa*Q)" o001 % __15q,
1 1018

T.C.

12=0,00744% (Q, +Q,)? +0,0376Q2;

11=0,00744x (Q, +Q,)* +0,0106Q;.



Brrunrtas BTOpOe ypaBHEHHE M3 IEpPBOro, HaijieM cBA3b Mexay pacxonamMu Qa u Qg:

{1+o 0106Q%
1=0,0376Q%-0,0106Q2, = |[————B,
Qa Qg Torma  Q, 0.0376

HOI[CTaBI/IB IMOCJIICAHEC BhIPAXXCHUEC B IICPBOC YPABHCHUEC CUCTEMBI, IIOJIYUYUM YPaBHCHUC

Q3+3,816Q; /1+0,0106QZB =537,41,

Pemennie KOTOPOro BO3MOXKHO TOJIBKO MPUONIMKEHHBIM criocoOoM. Bocmonb3yemcs
rpado-aHATUTHYECKIM METOI0OM PEIICHHUS.

[Tpumem Q(Bl) =10x/c, Torma
f(Qg)=10%+3,816x104/1+0,0106x10° =154,77<537 4.
pumem Q¥=201/c >QY, Torna
f(Q,)=20°+3,816x204/1+0,0106x20° =574,7>537 4.
Mpumem Q¥=15n/c <Q¥, Torna

f(Q,)=15°+3,816x15,/1+0,0106x15* =330,31<537,41.

Qah
[Moctpoum BcnomoratensHbld rpaduk. [lo rpaduxy mis
R = f(Qs)=537,41 naxonum Qg=19,2 ni/c.
‘ Ji\
W w m w m @ 7 ITposepka:

f(QB)+19,22+3,816><19,2\/’1+0,0106><19,22 =530,95.

537,41-530,92
Ommbky a= ’537 1 —x100=1,20% cuntaem HOMyCTUMOIA.

CrnenoBaTeiabHO,

=11,42 n/c.

0.= 1+0,0106x19,22
A 0,0376

CKOpOCTI/I IMOTOKOB BOJBI ITIO Y4aCTKaM pr6onp0130;[a

3 11,42x10°x4
3,14x0,152 3,14x0,102
3
21921074 _; o6 e

7 3,14%0,1272

J1J1st HEHOBBIX YYTYHHBIX HAMOPHBIX TPYO Mpu ckopocTu V>1,2M/c Habmo1aeTcs
KBaJpaTtuyHas obmacte conportuiienus ([3], Tadu. 3.5). B npotuBHOM citydae cieayer
YTOUHUTH 3HaUeHUs MoyJien pacxona (K=KkB - n) u moBTopuTh pacuer.



BapuaunTte 3agaumu

1. W3BecTHO, 4TO TPYOBI CTANbHBIE IEKTPOCBapHBIC HOBBIE, Oy1=125 MM, ;=250 M,
dy2=80 MM, 1,=90 M, dyz=100 MM, 13=60 M, oTmeTKH: ZA=8 M, Zg=8,5 M. Onpenenuts pacxonsl Qa
u Qp, ecii oT™MeTKa Zg=12 M.

2. W3BecTHO, 4TO TPYOBI CTaldbHBIC BOAOTIA30IPOBOAHBIC HEHOBBIE, Oy1=80 MM, 1;=218 M,
dy2=50 mm, =116 M, dy3=70 mm, 15=103 M, oT™MeTKa Zg=21 M. OnpenennuTh OTMETKY Zg U PACXOJ
Qg, ccit Za=14 M u Qa=211/C.



Qs ™~
«— L
4 h
Q2 \ |73
F—- -
2 h
Q1 \ | 3
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hy
L o
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Bopaa nogaercss B Tpex3TaXKHOE 3/IaHUE W3 MAaruCTPalibHOW ceTh M 1O pa3BETBICHHOMY
TpyOOIPOBOIY, cocTosIeMy U3 matd yuactkoB (d;,li,4:,47).

N3BectHO, uTo d,;=25 MM, d,=d,=ds=15 mm, d;=20 mm, ;=25 M, L=1,=2 M, 1;=3 M, |:=5 M,
A=0,03, £,=1,2, £,=C,=3,1, {:=0,8, £s=3,6, h,=1,8 M, h=3 m. Onpenenuts Harop H (M. BOA. CT.) B
MarucTpaiu M, HeoOXOIUMBIH JIJIs TTO1aun Ha KaKIbIN 3Tax pacxoma Q > 0,2 i/c.

PeweHue

ITpu nonaue Bozabl Ha 3-i 3Taxk B KonudecTBe Q, > 0,2 1/c pacxojibl BOJIBI Ha 2-M

(Q2) u 1-M (Qq) stakax Oyayt 6ombiie (Qsz). [TorpeOHbIl Hamop B MarkucTpaiu (10 YpaBHEHUIO
bepunymnu [ 4 ], c. 223).
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T.C.
H =7,8+0,889+2,74(0,2+Q,)* +6,61(0,2+Q, +Q,)*.

Pacxon Q; HaiiemM U3 yclIoBHs paBeHCTBA MOTPEOHBIX HAMOPOB HA 4-M M 5-M y4acTkax ( [
41,c221)

QI x16
2d4
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340,889 = (31+0,03x — 2 ) x (% x107)" x16

11,6 x Q2
0,015" 2x9,81x314° x0,015* Q

Otcrona



3,889
= [22%% —0 579 I/C.
Q: 11,6

Pacxox Qi HaiinmeM M3 YCIOBHS PaBEHCTBA MOTPEOHOrO HAmopa Ha 2-M y4acTKE CyMMeE
MOTPEOHBIX HAMMOPOB HAa 3-M U 5-M y4YacTKax:

Q <16 Q2 x16
(§2+ﬁ’_) : 2d4_2h+(§5+ 5) 293 2d54+
16
2_3 (Q2+Q3) X ,
et A > g
T.C.

11,6xQ?=2x3+0,889+2,74(0,2+0.579)*=8,551.

Otcroga

8,55
Q,= /11,6 =0,859 1/c .

VckoMBIIi HAaIlOp B MaruCTpajibHOU CETH
H =7,8+0,889+2,74(0,2+0,579)* +6,61(0,2+ 0,579 + 0,859)* = 28,06 m

Bapuanmu 3a0auu

1. U3BectHO, uTo d1=32 MM, dr=0d4=d5=20 MM, d3=25 mm, |1=22Mm, = I,=1,5 M, |3= 3,5 M,
|5:5 M, C1:1,5, sz C4:3,6, (;320,9, C5:4,1, h1:2,0 M, h:3,5 M.

OnpenenuTb pacxoibl BOIBI MO 3TaXKaM 3aHHS

Q1, Q2 m Q3 mpu Hamope B MarucTpaibHOu ceTr H =32 M.

2. U3BectHo, uto d1=25 MM, 0,=ds=0ds=15 mm, d3=20 MM, 11=24Mm, .= 1,=2,5 M, |3= 3,3 M,
|5:5,8 M, C1:1,3, sz C4:3,2, C3:0,4, C5:3,7, h1:3 M, h=4 m.

Onpenenuth, Kak pacrpeaenuTcss oOmmii pacxoa BOAbl  Qupmee=271/c Mo 1, 2, 3-my
JTaXKaM.



Cnucok ucnosb3yeMon JJUTepaTyphl

1. Tyxunkun A.M, 3n06un E.K, bypnosa M.I'., benoycos P.O. I'nnpasnuka: yue6Hoe nocooue.

Tyna: U3n-Bo Tyal'V, 2017, 266 c. — 200 3k3.
2.3emmoB, B.M. I'unpasnuka : yae6.mocodue nmns By30B / B.M.3emmo;non pea. FO.B.bpsiHckoit
— M. : ACB, 2007 .— 352c. : un. — bubmuorp.B xonne kH. — ISBN 978-5-93093-510-3 :

181.82. 153k3.
3. KypranoB A.M. , ®enopo H.®. I'unpaBauveckrue pacuyeTbl CUCTEM BOJAOCHAOKEHUS U
BonootBeneHus: CrnpaBounuk / [Tog oom. pen. A.M.Kypranosa. - 3-¢ u3z., nepepad. u AoI. -

JI.: Crpoitnznar, 1986. - 440 c.
4. Tyxunkun A.M., Bypnoa M.I'., MexaHnuka »HUJIKOCTH W ra3a: YdyeOHoe mocoOue.

TynlY. Tyna 1998. — 283 c.


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5300&TERM=%D0%97%D0%B5%D0%BC%D1%86%D0%BE%D0%B2,%20%D0%92.%D0%9C.%5B1,1004,4,101%5D&LANG=rus

