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4.3. PacyeT npocToro rpybonpoBoia

3adanue 4.3.1. Pesepsyap npojysaercs BO3JIYXOM € HOCTOSHHBIM H30BITOYHBIM JIaBJICHHCM
P.ys- ONPENCIUTH PacXoi BOABL O NPU 3a/IaHHBIX TEOMETPUUCCKHX XapaKTepUCTHKAX TPyOOonpo-
sojia (prc.4.4). B niepBoM NpuOMMKEHHH CUnMTATh, 4TO pEeXHM TeUeHHs COOTBETCTBYET KBAJPATHY-
HOI 30HE C aOCOIIIOTHOM SKBUBANCHTHOM 3€PHACTOM IIEPOXOBATOCTHIO paBHO# & . [TocTponTs AHa-
rpaMMy YpaBHeHHs bepyium. I'eomerpuueckue pazmeprl TpybonpoBosa pansl B Tadimune 4.13,
TeMreparypa Boabl £ =15°C.
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Puc. 4.4. Cxema tpybonposoja
Tabnuya 4.13
— ["eomeTpHuYecKHE Pa3Mephl Tpybonposoga
OBosy Bapuanter
ayeHus
— 1 2 3 4 5 6 7 8 (0 10
b 350 | 35,0 | 40,0 | 40,0 | 50,0 | 50,0 | 60,0 | 60,0 | 70,0 | 80,0
Ly m 100 | 100 | 10,0 | 100 | 10,0 | 150 | 150 | 150 | 150 | 15,0
L, m 26,0 | 28,0 | 30,0 | 32,0 | 34,0 | 36,0 | 38,0 | 40,0 | 42,0 | 44,0
di, mm 50,0 | 50,0 | 50,0 | 50,0 | 50,0 | 50,0 | 50,0 [ 50,0 | 50,0 | 50,0
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Oxondanue maoén. 4.13

BapuaHTbl

Oboznauenns T > 3 4 5 7 8 9 10
d,, mnt 100.0 | 100,0 | 100,0 | 100,0 | 100.0 ﬂ _19{1’3_ 100,0 | 100,0 | 100,0
dy, mnt 80,0 | 80,0 | 80,0 | 80.0 | 80.0 | 80,0 | | 80,0 | 80,0 | 80,0 | 80,0
Hy, 50 | 50 | 50 | 60 | 60 | 60 _1’9_ 70 | 70 | 80
H,, 20 | 20 | 20 | 20 | 20 | 20 20 | 20 | 20 | 20
Hy,m 0,00 |05 [ el 15 (0,0 (10,0 05 | 05 | 1LO | L0
P MiTa [ 0,098 | 0,098 | 0,098 | 0,098 | 0,098 | 0,098 0,098 | 0,098 | 0,098 | 0.098
@, 2pao 300 | 300 | 300 | 60,0 | 60,0 | 60,0 | 45,0 | 45.0 45,0 | 450
f 2pao 60,0 | 60,0 | 60,0 | 30,0 | 30,0 | 30,0 | 60,0 | 60.0 60,0 | 60,0
k, 2o 0,40 | 0,40 | 0,50 | 0,50 | 040 | 0,40 | 045 | 045 | 0,40 | 0,50
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3. PACYET IIPOCTOTI'O TPYBOIIPOBOJIA

3.1. KpaTkue cBe/IeHHsI H3 TeOpUH

3aanue JODKHO MO3HAKOMATD CTY/IEHTOR C OCHOBAMH IM/IPAB/IHYCCKHX pacueros. Pacuet

1080 myﬁUHpOBOJ].a, T.€. TPYOONpPOBO/a, HE HMEIOLIEr0 pa3sBeTBICHHH, IPH yCTaHOBMBINEMCS
P ¢ pabOTBL, OCHOBAH HA TPUMCHEHHH YPABHEHHS bepHyIuM JUld 110TOKA BAZKOW JKHIAKOCTH H
1;3 iciils HEPA3pIBHOCTH B rHJIpaBIHYecKoil Gopwme:

St e
G Py, %t P, G.1)
2:g 4 2-g v
D, - S! =U, .SZ =..=U; ‘Sr' =Q=CO”S£, (32)

T 0 - 06BEMHBIH PACXOJ] XKUAKOCTH B €JIMHAILY BPEMCHH;
D — -I§— — CpeiHsist IO PACXOJLy CKOPOCTh B i-TOM CEUCHHM;
i
T -d,?‘ .
S. = o — IUIOIA/E CEYCHHMS;

I

D= NHE30METPHYECKOE AABJICHUC B [-TOM CEUEHHH;

d, — mameTp TpyOsl; - '
2. — TeOMETPHYECKAsl BHICOTA [IEHTPA TAKECTH CeHeHHs (reoMeTpHYCCKUH HATIOP):
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npeacTaBiA
to nariopa A,, 1p AOKEHHA TOTEP Hanopa)

Al H
oroka (TpHHIL
110TEeph HA TPEHHE /1,,,; M MECTHBIX h,, ; BROJD II G3)

h == h _‘+ h_u,j‘

; Z o Z;{ pce BHUjIBI TIOTEPP BBHIPAXKAIOT Y€pe3 Ges-
T CKOpPOCTHOTO palopa IoToKa.
TIOCTOSIHHBIM JIHaMeT-

PABIHYMECKHX CO]'IpOTHBJIGHHﬁ, HoTep

CornacHo TEOPUH THIPOHHAMHYECKOTO 1101001

(8}
pasMepHbIe MHIPOIMHAMHYeCKHE K0 HIUHCHTHI B AOJIIX a1 7
IToreps Harnopa Ha TpeHHe Ha ydacTKax paBHOMEpHOT'O

pom) ,
IR
e G4
mpi ! 2 % g
ToTepst HAIIOPA B MECTHBIX COIPOTHBICHUSIX
! ; 2
By =6 o > (3.5)
M 2 - g

rae A — ruipaBindeckuii Kod(HUIMEenT CONpOTHBICHHS TPEHHSA,
| — jumKa ysactka TpyGonpoBosa;
d — muaveTp TpyGaI;
KOD(QHIMEHT MECTHOrO COMPOTHBIEHHS.

e

I 0603HAUEHHEM MECTHOIO COIIPOTHBICHHS

0€ CONPOTHBIICHHUE.

I CKaThe M T.J.), & MHJIEKC i XapaKTepusyer

(3.6)
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Jlns 061ACTH K6AOpamMUH020 CONPOTHBICHHA, TO €CTh s CHIIBHO IEPOXOBATHIX TPyO 1P

oKHX UHCIAX Re, nenoansyercs Gopmyna Hukypajze
biC 1 d

’ S 3.10
s LT (3.10)

Jlnst MepexXO/IHOM 00J1aCTH 1 00J1aCTH KBAJAPATHYHOTO CONPOTHBIEHHS [PU TypOYJICHTHOM
cripaBe/LTMBa YHUBEpCalIbHas hopMyita A Turyis

el
=l (3.11)
ﬁ Re- M 7
i €€ CTeNeHHas ANTPOKCHMAITHS |
| A=0i11 .(0’;" . %jw . (3.12) i

Ko pUIMEHTEI MECTHEIX CONPOTHBJICHHI NIPHHAMAIOT TIaBHBIM 00pa3oM IO pe3yJibraTam
JkCHEPAMEHTANIBHBIX HccneoBanuii. Heobxo mnble Juist peieHns npejuiaraeMbix 3ajlaHui CcBejle-
s IpHBENeHBI B Tabnune 3.1.

- Tabnuya 3.1 Ht




Oxondanue maon. 3. |
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[leppas 33/1a4a PCLIACTCA OTHOCHTENBLHO 11pocTo, HOCKOJIBKY HEOOX01MMBIH HArop

| A J (Pz J Ui il
==tz == _gf==2—2 Y=l
(}, y 2 e > +h, (3.13)

yBiiCHT OT TIOTEPE h,, » KOTOpBIe Jerko BhMHCIsIOTCS 110 Gopmynam (3.4), (3.5) +(3.12), Tak Kak

Pxopacti BO BUSK YHACIKax TpyOONpoOBosa cpasy sxe ONpe/ieIsOTes Yepes 3alaHHbIi PacXol

2%
D= (3.14)

']

Bropyio 3ajady NPHXOAWTCSA peLIaTh METOAOM [OC/IEI0BATENLHEIX PUOJIMIKEHUH, 110-
CKOIBKY TTOTCPH 3ABHCAT OT CKOPOCTH TEHCHHS XXMJIKOCTH, KOTOpas HeH3BecTHa. B kauecTBe mc-

KOHOTO MPHOIMKEHHUSA /Ul CKOPOCTH B CAMOM Y3KOM CeueHuH TpyOONpOBO/Ia MOKHO B3AThH CKO-

pOCTh HCTCICHUS HJIeAlIEHON JKHIKOCTH
Vy=y2:-g-H. (3.15)

3.2. Ipumep pacuera

OllpBJIQHKTL pacxo.u BOJIBI lei ':.SEJIaHHI:IX I‘COMCTPK"{CGKHK Xap&KTCpHCTHK&X HpOC'IUTO




TOKa;
ILiockocTs cpasienns O—O HpPOBOJMTCS Hepe3 HanboJIee HH3KYIO ?;K:mio-r :K ;Tz f;JLE:C-
CMaTPHBAEMOM CIyHae yepes eHTp BBIXoHOro ceuerns 1/ — 11 - CeueHus BBIOMP = Ko;mqe B
OJIHOM H3 HHX HAXOJWIFCH MCKOMBIE BE/HIHHbI, a B JPYroM GBUIO ObI MAKCHMATE 6 0
M3BECTHEIX. DTHMH CeUCHHAMH ABJIAIOTCA: CEMEHHeE 110 MOBEPXHOCTH BOJBI B HATOPHOM baKke /- J
H CeyeHHe Ha BbIXO/ie n3 TpyGonposoxa / —1I .
Cocrasum Tabmiy 3HaYeHHI z, p M v JUIA ITAX CCUECHHIL.

Tabnuyq 3.2
3navenns z, P u v B ceyenusnx TpyoonpoBoja
r I"eomerpuyueckas BricoTa JlaByieHue, Cpenussa ckopocts,
Ceuenne 5
LI.T. ceyenus /4 i
1= H=H, +H, P+ Pu 0
[ -1 0 2. v
YpasHenue (3.1) ¢ y4eToM aHHbIX TaGIHLEL 3.2 HPHANMACT BHX Z 'Z
2 |
Hpte = b5 0 (.16) :
Yo g ' S
Hotepu h, cxnanpmsarorcs M3 ToTeph Ha Beex yuacTKax. B paccmaTpHBaemoit 3a1aye LH




C yuerom (3.17) ypasuenue (3.16) NPUHUMACT By

=

H+Pu (1,
g — - (3.18)
Cie/10BaTENbHO
I
v [H e } (3.19)

VICKOMBIH PacXoJt onpe/iensiercs mo hopmyiie

Ss
Q=0;-8; = T J {HH’:J (3.20)

Borancienust no dopmyse (3.20) sarpyausorcs TEM, YTO CyMMapHbIH Ko3()(pHIIHEHT cO-
pporBienus Tpybonposona & 3aBucHT oT Re, T.e. 0T HCKOMOI cKopocTH. Mcnone3yioT aBa Me-

T0/Id PEIIEHHA DTOr0 YPaBHEHHS. HepBLm METOJT 3aK/IoYaeTcsi B HaXOMKIACHUH 3aBUCHMOCTH
0= f(H). C 510l 1eibio 3aaeTcs psii 3HaueHmii O B oxunaemom unteppane. Touka, rne H

PaBHO 33/ITAHHOMY Hanopy fH + Lo » OTIPEJICIINT pacueTHBIH pexxuM. Bropoii MeTon — MeTox mocie-
7

ZI0BATEITBHBIX NPHOIMKEHNH, PU HCTIOIB30BAHKH KOTOPOTO 3a/@I0T B TIEPBOM HPHOMIKEHHH O ;
1o Hcmy BRIYHCIAOT Re, A, c," H 110 tbopmyne (3.20) onpe,aenm*r Q B CJIe,lI}flOmeM IPHOIIHKEHHH.




Ilo opmyire (3.20) BbIMHCIIACM PACXOJL

2 1962 . )
Q=x'—d—3. 2-g- H.,..{)ﬂi =M2_ 2-9,81'(71-;5]"‘090208 1%-
41w 7 4.4/1+513 '

3 ; ACXOJIE PABHBI:
Cpejine CKOpOCTH TeyeHHs 1 Hesa Peiiiosb/ica 10 y4acTkaM Hpi STOM pacXoe p

b Q_ 40 _ 400208 o/,
SSS a slAoiE . L

2 2
D, =y (%J = ],34(02%%) = 0,66’%;
2 »

2 2 1
d, 012
— ] —= — 4.| — 32,65"“ ; ;
v =0, (le 1.8 (0310) A np¥
REI=UI 'dl 22,65‘0,10‘106:2,32_I05;
v 1142
v, -dy, 0,660,220
Re,=—2—-2 — s20 " o= 1 16.10°; -
CRA 1,142 pac
vo-d, 184.012 :
Re,=——3 ="~ .10 =193-10°
I 1142 FEy

e v=1142-10° i

~ KOXhduumeHT KimevaTieckoi BASKOCTH BOXMI IpH TeMneparype |
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3Hayeniie CKOPOCTH BTOPOIO NPUOIMKEHHs ommuaere
pTIORCHIS 1A BCJIMYUHY &

186184
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e k]
Tax Kak BEJIMIHHA OTHOCHTENIBHOM MOIPEMHOCTH & KT B YCTaHOBJICHHOM IIpeJieie, TO
pitseT TPETHErO npuOIHKEHNS He HPOM3BOUM.

o 100% =1,1% < 2% .
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IIpoBepsieM TOYHOCTH pesynbTata, I0/ICTABUB 3HAYCHHA f, W 2—3 B HCXOJIHOC YpaBHE-
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