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1. CyIOKJIMK XapaKaTI/IHI/IHF‘ TypJaapH;
2. OKMMHHUHI aCOCHUM THAPABIUK JJIEMEHTIAPH,
3. Upean Ba pean cyrokiukiaap yuyH /l.bepHymm
TEHIJIaMAacCH;

4, Jl.bepHynnmm  TeHIIaMacu — XaIJApPUHHAHT
SHEPreTUK Ba TEOMETPUK MABHOJIAPHU.



Xap KaHIal XapakKart Kaa
KYMHIaru pekKuMIap MaBxKyId. JaMHHAP
(motmH THAMAA lamina — «KaTJaaM-KaTJaM») Ba
TypOyJeHT (J1oTHH THJauaa turbulentus -
«oeTapTHO»).

CylOKJUK XapakaTd AaBOMHAA Xap XWJI
peKHMJIAPD MABXKYILJIMIHHHA 1854 WU HeMHC
nHxeHep-ruaporexuuru I'. Xaren, 1880 vua pyc
oauvu /I.MenaeneeBiaap xaMm Ky3aTHIIITaH.



Taxxpuodaaap acocH/aa
CYIOKJIUKHUHT HKKH XHJI
XxapaxKart peKMMHU
MaBXKylauruam 1883  Hua
uHIIM3 pusuru O.PeiiHoub/c
TACAUKJIAraH.

O. Pennnoanjac
(1842-1912)



Jlamunap
xapakam,

Typoynenm
xapaxkam.
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OKHUM TOPJIAPHU 3Ca OMPp-Oupura
F <Y
Kp

TypOyjaenTr xapakar agaBOMHAA  CYIOKJIMK
3appadajiapu OerapTud xapakar KuJja Oouuiaiad Ba
OKHM TOPJIAPUHHUHI MapaJijie] XapakaTtu Oy3uJIaiu:

I>3

9 - okUMHUHT VpTaya
TE3JIUTI'U; 9 = 2; w=—;
w

g - KPUTHK TE3JIHK.
Kp



YPOYJICHT XapaKaTra YTHIIY
MabJYM KPUTHK MHUKIOPH OWJIaH aHUMKJIAHAAW Ba Yy
PeiiHOIbAC KPUTHK  COHHRE «p Ae0 aTajmaam.

IHuauHApPUK KYBypJaapaa KpuTuk Peitnosabac conu 2320
nan 4000 ravya y3rapumm mymMkuH. [luauHapuk myjar
KyBypJaapaa Peunoiaabc conm 2320 ra TeHr OyJMIIN
TaxKpuodajgapaa Ky3aTujraH

Re < Re - a1amuHap xapakaTu peXnMMU;
Kp

Re > Re,_ - rypéyaent xapakarn pemxumu.



9d G - OKHM Te3HurH;
V d - KyByp anamerpu;

V - KHHEeMATHK éNMUIIKOKIUK
KO3 PUIHEHTH.

Typaun makagard HOUWJIMHAPHUK KYBYpJap Ba
y3aHjap Y4yH PeHHOJIbAC COHU:

IR

Re=— R - ruapasiuk paguyec.
V



CYWKJUMKHUHI XWJIUra B
paBHUIIIA y3rapaau.

KuHeMaTuk éNUIIKOKIMK KOIPPUIMEHTH (CYB YUYH)

°C 0 5 10 15 20 30 50

V., 0,0178 0,0152 0,0131 0,0124 0,0114 0,0081 | 0,0054
cm/e




Re <Re, , =2320

CyloKJIMKJIapaa HYKH

KYYJIaHHUIIL:
Hcaaxk HploTOH
du
T=—U Hru10TOH runmore3acu acocujaa
dy AHUKJIAHATN

(1686-ii.)



CToKC TeHITIaMacu acocuaa udogaia
Tenrnamanap cucremacu A.Hasbe (1826ii.), ppanmy3
MYXaHAHCH,

k. I.Croke (1847ii) KemMOpua:Kk yHHBEpPCHTETH
npogeccop, TOMOHJIAPU/IAH TABCUA ITHJITAH .
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duy, . 10P H 01U, N 01U, N 04U,

dt = pox p\ox2  0y?  0z2
du, 10P M 0°u,, N 0°u,, N 0°u,,

dt =~ pdy p\ox2 0y?  0z2 B
du, . 10P H 0%u, N 0%u, N 0%u,

dt =~ poz p\ox2  0y?z  0z2




dt 0z Jleonapa Jiyiep
P g (1707-1783)



YKH/IA Te3JIMK MAaKCUMAaJl KHHUMATIra 3r
F=0, SUwax
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u=o0

KyBYp KYHIAJIAHI KECUMHU OYMYAa TEe3JTUKHUHT
TAKCUMOTH



ra Oyaam: S ==
S u—yJ(r—r) —
4u

Oy epAa: Y — COJMIITUPMA OFUPJIUK;
I — AMHaMUK ENMUIIKOKJ/JIUK KO3 PULIMEHTH.

by epaan capao:

Q :juda)
Q :Zﬂrfurdr;

m9d |,
d
Q= 128v
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3. TypOyjieHT Xapakar pe:xuMHu

CyBHUHI Japéjapaard, KaHaJIapaaru,
rUAPOTEXHUK HHINOOTJIAPAArH XapaKaTu acocaH
TYpOYJIeHT peKkuMaa 0yJaaam.
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Tesnuk nyascanmusicu: 2/
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U=u-+u,




MO/I€eJIJIAPH MABKYII. ——
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YpunMa Ky4JIaHHII: T+ HU—,
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SramuHap Karruriamnm



O. PernoJibac MojaeJin:

A

O.Pelinoanac



Ipanaras-Kapman mogeinu:

2
»( du ) .
= gz
Z Mpanatnob JlroaBur
U..
U=—INZ+C -resnuxuunr JorapupmMuk
X TAKCUMOTH;

X -Kapman napamerpu;

U..-1uHaAMHK Te3/IHK.



K.I1. JlatTunoB moaean:

du Z

T, = ILdu
aiv

J — ,Ogl ch~/ Laz 1 K.LW. JlTatunos
ch~/ Lah

ch -THIEepPO0JIMK KOCHHYC;

La -JIarunos mapamerpn.



JIlamuHap Ba TypoOyneH
Te3NMUK TaKCUMOTH




AMAMETPU YPHUIa THIAPABIUK uaa
PeilHOIbLAC COHMHM (ME30HU) AHUKJIAII MYMKHH !

HMIMHAPUK MAKJIAATA KYBYPJIap YY4YH r'HAPABJIUK PATUYC:

nd? w d
(0=1'[I'Z=—; R=—=—;
= X 4
y=2nr=nd,; d=4R;
Jd (4R
Re, = 2 =R _ 4,



CYOKJIMKJIAP XapakaTH
TApPTHOAA KY3aTHUJIAIM.

3ca, ap

3. Ilynu TabKHAJIAII "KOU3KH,
TUAPOIMHAMUKAHUHT acoCUuu TeHIJIaMaJIapH
(Y3JyKCM3JMK TeHriiamMacu, /I.bepHyuinm TeHriiamMmacu)
Xap HUKKajJa Xapakarjap Y4YyH ypuHJauaup. Dakar
Jl.bepHy/JIM TeHIIIaMacuJaaru COJUIITHPMA JHEPrus
(Hamop) WMYKOAMIIM Xap XxuJa udomagap épaamuaa
AHUKJIAHAIMN.



HAIIOPJIM XAPaKATJIAHACTIaH CYIOK

Rer ~ 2320 éxn Rer ~500+-564

0) Tyrpm  OypuakJM  O4YMK  KaHaJuiapaa
XapaKaTJIaHA€Tran CYWOKIUKIap Y4yH Xondg
Ta)KpUudacura acocaH, 0y Karrajuk

Rer ~ 300 ra TeHr.




“CylOKJIUKHUHI XapakKar p
KOHIEIITYAJI :xagBaj Ty3uHr

Tabpuduap, toudanap, xycycusitiiap Ba 0omkauaap

CyIOKJIUKHUHT
xapakar . _
p e)KI]/;I)M napu Pentnoanac Teznuk HerorTon Kopuoauc | Ypraua
COHM TAKCHUMOTH runore3acu |KOIPPUUEHTH | Te3JIUK

JlamuHap xapakar

TypOyaent
Xxapakar







