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[IokazaHo, dYTO TMOJY4YEHHBIM YTOYHEHHBIM 3aKOH ['yka Ui BS3KOIO
TEIUIONPOBOJAHOTO ra3za (PaKTUYECKH MpEeACTaBisieT cOOOW 3aKOH, OMMCHIBAOIIUI
BO3HMKHOBEHHE TYpOYyJE€HTHOCTH B 3To#l cpene. OTMeuaeTcs, YTO NpU aHAIU3E
BO3HMKHOBEHHUS TYpOYJEHTHOCTH B MOTPAHHUYHOM CJIO€ HEOOXOJMMO YYHUTHIBATh
CKUMAEMOCTh CPeZibl ¥ JUCCHUMAILMIO SHEPTUH B MOTOKE. [IpuBOAATCS pe3ynbTaThl
BBIYMCIIUTEIBHOIO SKCIIEPUMEHTA.

KntoueBpie cioBa: TypOyJIE€HTHOCTb, BA3KOCTb, 3aKOH BO3HHUKHOBEHHS
TypOyJIEHTHOCTH, BSI3KHI TETUIONTPOBOTHBIH ra3.

BBEJEHHNE

[IpoGnema BO3HHMKHOBEHHUS TYypOyJE€HTHOCTH Ha NPOTSIKEHUH MHOTUX JAECATUIICTHM
MpPUBJIEKACT BHUMAHUE YYEHBIX W MHXKEHEPOB, TaK KaK [OHUMaHHE MeXaHu3Ma
BO3HUKHOBEHHUS TYpPOYJIEHTHOCTH IO3BOJUT IOBBICUTH TOYHOCTH PAcueTOB HHXKEHEPHBIX
cucTeM M o0opyloBaHHMs. OTa mpobjema jgajgeka OT CBOEro paspeuieHuss u TpedyeT
JOTIOJTHUTEIBHBIX HccaenaoBanuii. [lomydeHnslii B paboTax aBTOpa YTOUHEHHBINH 3akoH ['yka
JUIS BS3KOTO TEIUIONPOBOJHOTO Tra3a IO3BOJSET MO HWHOMY B3TJISHYTH Ha MEXaHU3M
BO3HUKHOBEHHUS TypOYJIEHTHOCTH.

1. TEOPETUYECKAA YACTb

[Monyuennsiit B padote [1] yrounenHslit 3akoH ['yka aJIsi BA3KOTO TEIUIOMPOBOIHOIO ras3a
(haKkTUYEeCKH MPEACTABISAET cO00 3aKOH, ONMUCHIBAIONINN BOSHUKHOBEHHE TypOyJIEHTHOCTH B
atoit cpene. ITokaxkem 3T0. Boimuiiiem yrouneHHbIiH 3akoH ['yka [1]:

dp = dps+dpn = afdp+(v-(a§gradp— gradp)+(k —1)CD)dt : (1)
rie dps=a’dp — nmHeifHas cocTaBiAIOmAs H3MEHEHHs [aBIEeHHA B 3akoHe IyKa;
dpn= (\/ -(as2 gradp — gradp)+ (k —1)®)dt — HeJNHMHEHHas COCTaBIAIOIIAs HM3MCHEHUS

AABJICHUA B YTOYHCHHOM 3aKOHC FYKa; a, — aI[I/Ia6aTHOC U H303HTPOIMHOC 3HAYCHUC

s
CKOpPOCTH 3BYyKa, P,p — JaBJICHHUEC U INUIOTHOCTH Trasa, o — (I)YHI(I_II/IH, YUYHUTBIBAIOIAA
AUCCUITAIIUIO SHECPIrUuUu U TEIIOOOMEH:
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T — temmeparypa Ta3a; V — BEKTOp CKOPOCTH Tra3a ¢ MpoeKmusMH U, V, W Ha OCH
JIEKapTOBOM CHUCTEMBI KOOpPAMHAT X, Y, Z COOTBETCTBEHHO; A — Kod(hduiueHt
TEIUIONPOBOJHOCTH; W — KO3(D(OUIMEHT JUHAMHYECKOM Bsi3kocTH; t — Bpems; kK —

MoKa3aresb auadaThl.
DTOT 3aKOH CIEIyeT HEMOCPEJACTBEHHO W3 YPaBHEHWs [UIS [aBICHUS B BSI3KOM
TETUIOMPOBOIHOM Ta3e, MOJIy4eHHOro B padote [2],

dp . dp
oo =kt )
dt dt

[TonHbie TpOW3BOAHBIE B YpaBHEHWUU (2) MPEACTABISIIOT COOOM CyMMY JIOKaJIbHOW H
KOHBEKTHBHOW MPOM3BOIHBIX U PACTIHCHIBAIOTCS:

dp _dp
—=—"+V-gradp, 3
at ot or 3)
dp ap

+V -grad 4
prae grad p. (4)

N3 ypaBHeHMs (2), 1 COOTBETCTBEHHO, M3 3aKOHAa BO3HUKHOBEHHS TypOyineHTHocTH (1)
CIIEAYeT, YTO B BSI3KOM TEILUIONPOBOJHOM Ta3e NMPU BO3HUKHOBCHHU T'PATUCHTOB CKOPOCTH,
HaIpuMep, B IOTPaHUYHOM CIIO€, B CTPYWHBIX TEYCHUSX U Jp., OYAYT BOZHUKATH ITYJIbCAIIUU
JaBIICHHUS, TOPOXKAAIONINE TYpOYIECHTHOCTD.

2. MATEMATUYECKAS MOJIEJIb

[IpuBeneM MaTeMaTHYECKyl0 MOJENb, OIMCHIBAIONIYI0 IPOLECC BO3HUKHOBEHMS
TypOyJIEHTHOCTH B BSI3KOM TEIUIONIPOBOJHOM ra3e B TPEXMEPHON NOCTAaHOBKE, BKIIIOUYAIOIILYIO:
1. YpaBHeHwue Hepa3pbiBHOCTH [3]

dp .
— +pdivV =0. 5
4 P (5)

2. YpaBuenue HaBbe-CTOKCa B IpOEKIUAX HA OCH X, Y, Z [3, 4]
du @-{-g ZM(a—u—ldlij 9 8_u+@ +
dt OX OX ox 3 8y ay OX

0| (ou awj
JR— u _t — s
82{ (az OX
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3. YpaBuenue suepruu [5]
de . (9)
—+ pdivV =0,
Pt P
rae de=c,dT, C, — M30XOpHAs TEIUIOEMKOCTb.
4. YpaBHEHHE COCTOSHUSI JJISI COBEPIICHHOTO Ta3a
p=pRT, (10)

rane R — rasoBas mocrosHHas.
B s10#i cucteMe U3 1IeCTH ypaBHEHMH HEM3BECTHBIX 6 Benu4uH: P, p, T, U, V,W, (pu

YCIOBHH, 4TO L= CONSt u A =const).
JIiss  TOBBINIEHHMST TOYHOCTH YHCJIEHHBIX pacuyeToB B KAa4eCTBE HEU3BECTHBIX
HCITOJIB3YIOTCSI KOHCEPBATHBHBIC TIepeMennbie [4]: p, pu, pv,pW, a Takke Temreparypa T u

nasienue P. Cucremy ypaBHeHui (5—-10) ynoOHO 3amucath B BEKTOPHOM BHJIC

o oF oG oD
—+—+—+—=0, (11)
o0 ox oy oz
rae Bektopel U, F, G, D mpencraBisroT co0oil ymopsiodeHHbIe HAOOpHl KOMOWHAIUN
OCHOBHBIX IIEPEMEHHBIX [4].

UucneHHoe perieHne cucteMbl ypaBHeHHH (11) ocyIecTBIsuIOCh Mo ABYXIIArOBOM cXeme

Bpaunosckoii [4]

ur oy |86 D7 (12)
oXx oy oz
n+l n n+l n n+l n
UM _yn oF, +6FV +6G, +SGV +8D, +6DV AL, (13)
OX OX oy oy 0z 0z
. 1)
rae | u V — WHIEKChl COOTBETCTBEHHO HEBS3KUX M BSI3KUX wieHOB QyHKuuid F, G u D; 8_
X
)

8 . .
— U — TPEACTaBISAIOTCA EHTPATBHBIMU PA3HOCTSIMH, F,"+1 =F (U ”+1) A T. 1.
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3. PE3VJIbTATHI BBIYNCJIMTEJIbBHOI'O DKCITEPUMEHTA

[Iponecc BO3HUKHOBEHUSI TypOYJIECHTHOCTH B MOTPAHUYHOM CJIO€ MJIM MPOLIECC Mepexoa
K TypOYJICHTHOCTH JIAMUHAPHOTO PEXUMa TEUYCHHSI COCTOMT W3 psga 0Oojiee MPOCTHIX
MIPOIIECCOB, MOCIEAOBATEIHHO CMEHSIONIUX IPYT JIpyra. DTU MPOIECCHl B HACTOSIIEE BpEMs
JOCTAaTOYHO XOPOIIO HM3YYEHBl SKCHEPUMEHTAIBLHO M WX HWHTEPHpPETAlHs B Pa3IUYHBIX
Hay4HBIX IIKOJaX OTJIWYaeTcs He3HauuTelbHO. [IpuBeneM wuHTEpHpeTanuio mpoiecca
repexo/ia B MOTPaHUIHOM CIIoe, TaHHYI0 B padoTe [6]: «Takum oOpa3om, mporecc mepexo/ia
JIAMUHAPHOTO TIOTPAHUYHOTO CJIO0SI B TYpOYJIEHTHOE COCTOSTHHE MPU MaJOW WHTEHCHBHOCTHU
BHEIIHUX BO3MYIIEHUNW COCTOUT M3 TPEX YCIOBHO pa3eiisieMbIX ITAloOB: TeHEpaluyd BOJH
MOrPAaHUYHOTO CJIOS, WX YCWIEHHS M0 3aKOHAM JIMHEHHOW TEOpUHU U HEIMHEWMHOro
pa3pylieHus JaMHUHApHOTO pexuma TedeHus. Kaxmomy »dTamy B TIepeuncIeHHON
MOCJIEI0BATENILHOCTH COOTBETCTBYET XapakTepHas o00JacTh B MPOCTPAHCTBE IO MeEpe
BO3PACTaHMS PACCTOSHUSI OT TIEPeAHEH KPOMKH wmojaend. OTMeTHM, 4YTO TOCIEIHsI,
HeTMHEHHas, 0o0JacTh pPa3BUTHA TpOIecca TMepexoja OTHOCHUTENBHO MAJIONPOTSDKEHHA, U
XapakTep €€ B 3HAYUTEIBHOW CTETEHH OIPEACTSETCS CBOWCTBAMH HMCXOJHOTO TEUCHMSI,
BHEIIHUX BO3MYIICHUN W TPOIECCAMH, MPOUCXOISIINIMMU B MPEIBIAYIINX IBYX OO0IACTIX).
[Mpemnaraemass B pabote [6] mmOCIEIOBAaTENbHOCTh CTAJMA IEPEX0Ja CXEMaTHICCKU
NpuBeAeHa Ha puc. 1.

,08EHUE BOSH

Kt 8 —
AUl uHoeo cnos 1
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0 ) , o,
oy WA A AEY Waa
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Puc. 1. Cxema 0CHOBHBIX CTaJui Mpoliecca Nepexo/ia B IOrPaHuIHOM CIIO€.
PucyHox B3sT u3 paboThI [6]

B pa6orte [7] maetcs ciemyrommasi mocie0BaTelbHOCTh CTaIi Mepexo/ia B MOrPaHMIHOM
cinoe: «C yBelNHYEHHEM PACCTOSHHS MO X Mbl HAOIIOJaeM IOCIEeIOBATEIbHO CIIEAYIOIINS
cTaauu: 001acTh C1abbIX ABYMEPHBIX KOJIeOaHuUi, 00JaCTh CMEIIAHHBIX BYX- U TPEXMEPHBIX
KOJIeOaHUH, TMOSBICHHE TMPOAOIBHBIX BUXPEW M TEPeXOA K TypOYJIEHTHOMY TECUCHHIO.
[TosiBieHHE TPOAOIBHBIX BUXPEH B MOIPAHUYHOM CJIO€ OBUIO YCTAHOBICHO B SKCIIEPUMEHTAX
Knebaunosa u np. [7] — puc. 2.

- P Puc. 2.
e CZ——? y=h CranuoHapHbIe POJIOJIbHBIE BUXPH,
= /4
-‘/“: VA C) 77 * BO3HUKAOIINE TIPU KOJIEOAHUAX B
g0 MOTPAHUYHOM CJIO€ U 00YCIIOBIICHHBIE
N NN N NN p——

HEJIMHEWHBIMHU SIBIICHUSAMU (TI0 U3MEPEHHSIM
Krnebanosa). Pucynox B3sT u3 paboTsi [7]
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VYCTaHOBIIEHO, 4YTO TOSIBISIETCS 3aBUXPEHHOCTh B HANpaBICHUM OCH X, KOTopas
NEpUOIUYECKH MeHsieTcsl 1o ocu Z. C pocTOM KOOpAMHATBI X pPasMep CTallMOHApHBIX
MPOJIOJBHBIX BUXPEH yBEIMYMBACTCS, U B OCHOBHOM TEUYEHUHU MOSBISIOTCS KOMIIOHEHTHI
ckopoctu V(X,Y,2) u W(X,Y,Z), KaK moka3aHo Ha puc. 2. HanpaBieHue BpalieHus mpoa0bHbIX
BUXpEN IPOTUBOMOJIOKHO IPYT APYTY.

Kak ormeuaer paiinen [8]: «IIpoGnema mepexoma ecTh HE UTO MHOE, Kak IMpobiemMa
BO3HUKHOBEHHUS TypOYJIEHTHOCTU U, B HACTOSIEE BPEMsI €lll€ HE SICHO, MOXHO JIU U3 BCETO
MHOT000pa3usi MpOSBICHUN Hadana TypOyJIEHTHOCTH BBIIEIUTh KaKOW-TO OJWH TIPOIIECC,
CUMTasi €ro OCHOBHBIM. Pa3inuHbIe HCCIEAOBATENN MBITAIUCH TPUMEHSATH Pa3IMYHBIE
MOJIXO/IbI B TTIOMCKAX TOW OCHOBHOM HJIEW WJIM TOTO KJIFOYEBOTO MPHUHIUIA, KOTOPBIA MOT OBI
OTKPBITH JIBEPU K TOHUMAHUIO JAHHOTO SIBJIEHUS. BBIIO MHOTO CIIOPOB OTHOCHUTEIHHO
BO3MOYHOCTH PEILIEHUs 3TON MPOoOIEMBI ¢ TOMOIIBIO TMHEHHBIX TEOPHIl; 0COOEHHO IIUPOKast
MOJIEMUKA KacajllaCcb pOJIM M 3HAYEHUs JIMHEApPU30BAaHHOM TEOPUU HEYCTONYUBOCTH
JaMUHApHOTO TeueHus». CeroaHs SCHO, YTO JMHEHHas Teopus yCTONYMBOCTH JIAMUHAPHOTO
pexuMa TeYeHUs HOCUT OTPaHUYEHHBIN XapakKTep.

[Tokaxkem, 9TO OCHOBHAs WS UM KIFOUEBOW MPUHITUII, TIO3BOJISIFOIITUIN MTOHSATH MEXaHU3M
BO3HMKHOBEHHUS TYpOYJE€HTHOCTH B IMOTPAaHUYHOM CJIO€, 3aKJIIOUYEH B MOJYYEHHOM 3aKOHE
BO3HUKHOBEHUS TypOynentHocTH (1).

B pa6orax Kawanoma, KoznoBa u JleBueHko [6] ycTaHOBJIEHa BakHas pOJIb TEpPEAHEH
KPOMKH TUIaCTUHBI B (POPMUPOBAHUHU BUXPEBBIX BOJIH MOIPAHUYHOIO CJiosl — BOJIH TonamuHa-
[Inuxtuara (cMoTpu puc. 1), HO 70 KOHIIA HE SCEH MEXaHW3M BO30YKIEHHUS 3THX BOJIH.
PaccmoTpuM MexaHW3M reHepamuu STUX BOJIH, mpuBiekas 3akoH (1). KauecTBeHHbIN aHamm3

3aKOHa IIOKa3bIBA€CT: BO3HHMKHOBCHHUEC TI'PAAMCHTOB CKOPOCTH IIOTOKA —,—,—,
X

nepenHell KpOMKE IUTACTHHBI BCJIEICTBHE NPWIMIAHUS MOTOKA HA CTEHKE IUIACTUHBI
(u=0,v=0), mopoxxaaer Bo3MyIeHus1 naBiaeHUst dP B IIIOCKOCTH XY, KOTOPBIC [CHEPUPYIOT
BUXpeBbIe BOJHBI. [Ipy HapymeHHH OJHOPOIHOCTH MOTOKA IO pa3Maxy IUIACTHHBI, IO Mepe
YBEJIMUCHHUST KOOPAUHATHI X, OYIyT BOSHUKATH BO3MYIICHHs AaBiieHus dP M0 HanpaBICHUIO Z,
KOTOpPBbIE OYIyT MOPOXIATh COCTABISIOIIYI0 CKOPOCTH W, YTO HPUBEAET K 3apPOXKICHHIO
IPOJOJIbHBIX BUXpel — puc. 2. CiusiHue IPOA0JIbHBIX BUXPEH NPUBEIET K CKAYKOOOpasHOMY
U3MEHEHUIO TPaJUEeHTOB CKOPOCTH, 4YTO, B CBOIO OYepelb, BBI30BET CKAYKOOOpa3HOE
U3MCHEHHE BO3MYIICHHH JIaBieHus AP 1, COOTBETCTBEHHO, MEPEX0/] K TypOyICHTHOCTH.

Tak kak Ha KOHEYHOM OJTame IMepexoAa K TypOYJIEHTHOCTH MpOLECC CTaHOBHUTCS
TPEXMEpPHBIM, BO3HMKAIOT MPOAOJbHBIE BHUXPU C COCTABIAIOLIEH CKOPOCTbIO W BJIOJb
KOOpAMHATBl Z (pHcC. 2), 3aJauyy BO3HUKHOBEHMs TYpOYJIEHTHOCTH B IOTPAHUYHOM CIIOE€
HE00X0/IMMO paccMaTpUBaTh B TPEXMEPHOM MOCTaHOBKE.

B kauecTBe HayaJbHBIX YCJIOBHMH 3a/aBalOCh CTAallMOHApHOE paclpesieieHue IMoJis
CKOpocTell U M V B MOTPAaHUYHOM CJIO€ HEC)KMMAeMOM KHMJIKOCTH Ha IJIOCKOM IUIaCTHHE B
JIBYMEPHOM MpHOIMKEeHHH [5].

KonnuectBo y3710B KOHEYHO-PA3HOCTHOM MPSAMOYTOJILHOW CETKH MO ocsiM X, Y u Z
npunumaercs 11. Illar KoOHeYHO-Pa3HOCTHOW CETKH MPUHUMAETCS PABHOMEPHBIM IO OCSAM X, Y
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uZ. AX=Ay =Az=0,25-10"° M. Pacuer BhimonHseTcs /s (pparMeHTa HOTPAHCIOs, HAUMHAS
¢ paccTosiHus OT nepenHei kpomku miactubl XI=0,1 m. [lar mo BpemeHu onpenensics U3
YCIIOBHSL YCTOHYMBOCTH M TIPHHMMAajici paBHBIM At=2,5.10"c. KomuuecTBo maros 1o
BpemeHu npuHuMainock N =100.

AHaTM3UPOBAIOCH BIMSHUE CKUMAEMOCTH HA XapaKTEPUCTHKH MOTpaHciosA. Paccuntansl
7IBa PEKMMA: C YYETOM CIKUMAEMOCTH CPEJIbl U TIPH JIOMYIICHUH HEC)KUMAEMOCTH.

CpaBHeHHe pUCYHKOB 3a U 30 MOKa3bIBaET, YTO B CKUMAEMOM TOTOKE, JaXKe NIPU 3aJaHUU
MOCTOSTHHOTO JaBJICHHsI Ha TPaHMIIAX PAacueTHOW 0ONacTH, JaBJIEHHWE B pAacueTHON 00iacTu
OCHMJUTUPYET, B OTIIMYHE OT HEC)KUMAEMOU CPEeIbl, T€ JTABICHUE ITOCTOSHHO.
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B oo’
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i
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a) CKUMaemas cpena 0) HECKMMaemas cpena

Puc. 3. 3MeHeHue qaBiieHust BIOJb IUIACTUHBI B ceueHrr K=6 B MoMeHT Bpemenu n =100

AHaJIOTHYHO JaBJICHHUIO HU3MCHSCTCSA IINIOTHOCTH B pacquHoﬁ obmacth — CPaBHCHHUC

pUCYHKOB 4a u 40.

1.20045

1.2004

fil 120035

Pis

P17 1.2003

TImoTeOCTS , BT A0S

1.20023

1.2002

a) CKuMaemasd cpciaa

Puc. 4. VI3MeHeHHe MIIOTHOCTH BAOJIb IJIACTHHBI B cedeHur K=6 B MoMeHT BpeMeHu N =100

1201

fil 12005

Pi

Pi7 12

T THOCTE , BTG
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4 3 2

i
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0) HecxxMaemasi cpenia
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3aKOH M3MEHEHHUs CKOpOCTU U B IONEPEYHOM CEYEHMM IIOTPAHCIOS €1ad0 3aBUCUT OT
C)KMMAaEMOCTH Cpe/ibl — CpaBHEHUE PUCYHKOB 5a u 50.

10

8]

CropocTs , mufc
£

CropocTs, mufc
£

0 2 4 ] 8 10 12 o 2 4 a ] 10 12

Homepymjzam =0 Hmmep)’zn;arm Oy
a) CKUMaemas cpena 0) HECXKMMaeMas cpejia

Puc. 5. I3meHeHne CKOPOCTH U B MOMEPEYHOM CCUCHUH MOTPAHCIION B ceueHHH K=6 B
MoMeHT BpemeHu N =100

Kak cnemyer u3 cpaBHeHUsT pUCYHKOB 6a u 60, mpoduiab CKOPOCTH V B CKHUMAEMOM
MOTPAHCIIOE HAYMHAET M3MEHSATHCS MOJ BIMSHUEM MyJibCalliil JaBleHUS U IUIOTHOCTH B
OoJIbIIICH CTETIEHN Ha BHEIIHEH rpaHulle morpancios (j=8).

0.4 0.6

L] Yo 0.5

W, 03 i
LM ﬁ 04
B B §~ T
E 0.2 § — 0.3
§ vij g‘ Vg

LAY

MR ! ¥1;

g YiLj g

"y 12 L 12
Homep)’zrérm OE Y
a) CKMMaemas cpeia 0) HEeCKMMaeMas cpea

Puc. 6. VI3MeHeHne CKOPOCTH V B MOMEPEYHOM CEUCHHHU TTOTPAHCIIOS B cedeHnn K=6 B
MOMeHT BpemeHu N =100

C. C. BopoHkoB
O 3aKOHEe BO3HMKHOBEHMUS TypOy/IeHTHOCTM B BSA3KOM TEMJIONPOBOAHOM rase



SNeKTPOHHBIV XypHan «TexHuyeckas akyctmka» 2016, 6 8(9)

B cxxumaeMoM morpaHcioe BO3HUKAET IUPKYIALMS MOTOKA BJIOJIb OCH Z, pUCYHOK 7a. B

OTJIMYME OT HECKHMAeMOil cpelbl, pUCYHOK 70, Tae 3HaueHHme ckopoctd W B 10" pa3

MCHBIIC.

01 1107

w31 g.qp” B

wiy 3 wiy 3

Wiy wiy 4

wiy s vy s

CENPOCTE , RUC
CECpOCTS, MU

Wiy Wiy

i = 0.05 iy 7510

-0l 1

12 -1

a) CKUMaemas cpena 0) HECXKMMaeMas cpejia

Puc. 7. I3ameHeHne CKOPOCTH W BJIOJIb OCH Z B C€UeHHHU 1=5 B MOMEHT BpemeHu N =100

CpaBHeHME TIOJIEH CKOPOCTEH MJisi COKMMAEMOM M HEC)KMMAeMOW cpel B IJIOCKOCTH YZ,
puc. 8a u 80, MOKa3bIBAET, YTO B CXKMMAEMOM MOTOKE BOHHUKAET 3aBUXPEHHOCTDH BJIOJIb OCH X.
Takoe moBeneHue MoOrpaHcios B OOJbLICH CTENEHH COOTBETCTBYET PEalIbHBIM TEUEHUSM, B
KOTOPBIX BO3HUKAIOT MPOJIOJIbHBIE BUXPH, PUCYHOK 2, 3aUKCUPOBAHHBIE SKCIIEPUMEHTAIIBHO.
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a) cKMMaemasi cpefa 0) HecxxnMaemas cpesia

Puc. 8. Ione ckopocTeii B cedeHun NorpaHcios i=5 B MoMeHT Bpemenu h =100

W3 ananuza pUCYHKa 9a CJICOyCT, B OTJIMYUC OT pHC. 96, 9TO B CKHUMACMOM IIOT'PAHCIIOC
MCXKAY TOYKaMH j:2 n j:3 BO3HHUKAIOT OCHUWJUIMPYIOHIUEC ITYJIbCALIUNU T'paJUCHTA HABJICHUA
3HAYUTEILHON BEIMYHUHBI Ap =2—-41la. B HecxumaeMoM IOrpaHcCjIoC 3TH T'PaJUCHTHI

OTCYTCTBYIOT.
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a) CKUMaemasi cpena 0) HEeC)KUMaemasi cpea

Puc. 9. M3ameHeHne pa3HOCTH JaBJICHHI B TOYKaxX =2 ¥ J=3 BJOJIb IUIACTUHBI B ceueHnn K=6

B MOMeHT Bpemenu N =100

SAKJIFOYEHUE

[TokazaHo, 4TO OCHOBHAs HJIes WIH KJIFOUEBON MPUHIUI, MTO3BOJISIONINI MOHATh MEXaHU3M
BO3HMKHOBEHUS TYpOYJEHTHOCTH B BS3KOM TEIJIONIPOBOJHOM Ta3e, 3akKIO4eH B
MOJIyY€HHOM 3aKOHE BO3HHUKHOBEHHMS TypOyneHTHOcTH (1), U3 KOTOpOro cliefyeT, YTo Npu
BO3HUKHOBEHUU TI'PAJUEHTOB CKOPOCTH, HANpUMEp, B MOTPAHUYHOM CJIOE, B CTPYHMHBIX
TEUEHUSX U JIp., OylyT BO3HUKATh MyJIbCALUU JAABICHUS, IOPOXKAAIOIINE TypOYJIEHTHOCTb.
[IpoBeneHHBIN BBIYMCIUTENBHBIN 3KCIIEPUMEHT IO3BOJISIET OTMETUTh, YTO IPU aHAIN3E
BO3HUKHOBEHHUSI TypOYJIEHTHOCTH B IIOIPAaHUYHOM CJIO€ HEOOXOJUMO YYHUTHIBATh
C)KMMAEMOCTh CpeZlbl U JAMCCUIALMIO 3HEPruM B MOTOKe. J[omylieHne o HeC)KMMaeMOCTH
CpeAbl MCKIIOYAET CBS3b MEXIYy MYyIbCAlUsMH JaBJIECHUS M TI'PaJUEHTAMH CKOPOCTH,
OTIMCBhIBAEMbIC YpaBHEHUEM (2).

3ajauyy  BO3HMKHOBEHHUS TypOyJEHTHOCTM B IOIPaHUYHOM  CJIO€  HEOOXOIUMO
paccMaTpuBaTh B TPEXMEPHON OCTaHOBKE.
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