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Tax kak dopmyaa (101.5) noayunna MHPOKHE NPHMEHEHHSI B OUYEHb BAMHBIX
¢usuueckux onmitax (onpeienenne 3apsAa SJACKTPOHA MeToAoM MuiiukeHa, 6po-
YHOBCKO€ JBHXEHHE H TIP.), TO HMeeT CMbic/l GoJiee NOAPOGHO BHISICHHTL Ha KOHKpeT-
HBIX NPHMepax rpaHHlbl ee NPUMEHHMOCTH.

B onerrax Mussnkena (1868—1953) no onpefenennio 3apsifa anekTpona Gopmy.ia
Croxkca (101.5) npuMensJach K KalneabKaM Macja, NaJaBUiuM B BO3JyXe MOA AefCTBHeM
CHJIBl TSXKeCTH. ECJAH m — Macca Kamvii, TO [PH YCTAHOBUBLIEMCH PaBHOMEPHOM
NajeHHH BeC Kalvii mg JOJKEeH YPaBHOBELIHBATHLCS CHIOH BA3KOCTH 61iMav, a motomy
mg = 6nnav (apxuMeoBoO¥ noabeMHOH culol npenebperaeM). Ecan py, — naoTHocTs
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MacJa, TO Macca KarllJH m=—3— a3po. HO[LCTaBJIﬂﬂ 35TO 3HadeHHE, HAXOJAHM CHaudaJgaa
CKOpOCTb KarJid v, a 3aTeM ¥ 4YHCI0 Peﬁﬂonbuca
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[Mogcrapass cofa 1 = 1,8-10% r/(c-cm), p = 1,29-1073 r/em?, p, = 0,9 r/em3,
Ha#geM, 4TO A5 NpHMeHHMocTH (opMysasl CToKca AOMIKHO BBIMOJHATECS YCJAOBHE
a < 0,05 Mmm. PopMyJly MOIKHO IPHMEHSTh /5 MeJdbuainx Kanejexk TyMmauna. OfHako
0 NMpHMeHEHHH ee K KalfaM JOXKAS, Jaxe caMblM MEJKHM, He MOXeT ObITh peuH.

B kauecTBe BTOpOro npuMepa BO3bMEM KameJbKH PTYTH, NaJalOlIHe B XHAKOCTH
noj AeHcTBHEM coGeTBeHHOro Beca. [To CKOpOCTH ycTaHOBHBUIETOCS NMafeHHS Karlin
MOMHO BBIYHCJHTL BSI3KOCTb MKHAKOCTH. DTO AaeT NpPaKTHYeCKHH MeTOJ H3MepeHHs
BSI3KOCTH. B paccMaTpHBaeMOM cJ/1yuae HaZo YYHTHIRATh ap XHMeEIOBY BHITAJKHBAKILYIO
cuny. Eciu py — IVIOTHOCT PTYTH, P H Y] — IVIOTHOCTb H BSISKOCTb HCCJeXyeMO#
KHAKOCTH, TO AJst npuMeHumMocTd GopMydsl CTokca HEOGXOLHMO BBHIOJHEHHE YCJIO-
BHS
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§ 102. lloTeHuHaabHble W BUXpeBble ABHXKEHHS

1. Bce aBuxeHHS XKHAKOCTEH MOAPA3ACAAIOTCA HA NOMEHYUAALHbIE T
suxpesote. PaccMoTpuM mnoje ckopocteil KHAKOCTH ¥ (#) B Kakof-To
(UKCHPOBAHHLII MOMEHT BpeMeHH. BosbMeMm B KH/JKOCTH NPOU3BOJb-
HbIH 3aMKHYThIH KOHTYp C W Ha HeM yCTaHOBHM NOJOXKHTe/bHOe HAallpas-
JenHe obxona (puc. 267). IlycTb v — eHHHUHBIA BEKTOD KacaTeJbHOH,
‘a d§ — 37eMEeHT JJIHHbI KOHTYPA, NMPOBeJeHHbIE B [10J0XKHTEJbHOM Ha-
npasJjeHud. Hurerpan

I=§ v ds=§(vds) (102.1)
C C
HasblBaeTcs yupkyasyuell cexmopa ckopocmu no Koutypy C. Ecan
IHPKY/IALUA CKOPOCTH 110 JI060MY 3aMKHYTOMY KOHTYpY ofpallaercs
B HyJb, TO JBHKEHHE JKHIKOCTH HA3bIBAETCH MOTeHUHaJbHHIM. B mpo-
THBHOM CJIydae JBHKEHUE HA3bIBACTCH BUXPEsbiM.

[Tpu stom mpeanosnaraercs, 4To 06.1aCTb IPOCTPAHCTBA, B KOTOPOH

TeueT KHUAKOCTb, 00HOCEA3HA. DTO 3HAYUT, 4TO JI000H 3aMKHYTHIA KOH-
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Typ B Takoll 06/1acTH HenpephlBHOH Aedopmanell MOXKeT OBITb CTSHYT
B TOYKY, He IlepeceKasl IpH TOM ofTeKaeMble Tena. Eciu ke o6nacTo
He OJHOCBfI3HA (HampHMep, XXHIKOCTb, o6TeKalowmas Top), TO IpHBeJeH-
Hble ONpefeTeHHusl HeoOXOAUMO JONOMHHThL CJAE/YIOUHMH 3aMedaHHsIMH,
B kauectBe C caenyer 6parh He BCe KOHTYpBI, @ TOJAbKO I1POH3BOJbHLIE
3aMKHYTBbI€ KOHTYDHEl, KOTOpLIE HelpepbIBHOH Aedopmanuedl MOryT GhITh
CTAHYTBI B TOYKY, HE BLIXOJA [IPH 3TOM 3a FPaHHIbI XKHAKOCTH. BarkHbM
C/y4aeM MOXKeT CJYXKHThb TaK Ha3blBAEMOE HA0CKOe mederue ABISIoLIeecs
Hieanusanuell JeficTBHTEIbHBIX TedeHHH. Ilycth obrekaemoe Teno sB-
JfeTCs 6ECKOHEUHO JUIHHHBIM LH/IHHIPOM C I POH3BOJIBHBIM MONEPEYHLIM
CedeHHeM, a XKHAKOCTb TeyeT [EePIeHAHKYASAPHO K OCH 3TOrO UHJAHHApA.
Torga JocTaTOUHO OrpaHMYHTBCS PACCMOTPEHHEM TeYeHHsS B ONHOH H3
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Puc. 267. Puc. 268.

IJI0CKOCTeH, NepreHAHKYJ/sAPHBIX K TOH Xe ocH. TedeHHe B 370l I10CKO-
CTH M HasbiBaercsl IJJOCKHM. OHo OyjerT NOTeHUHAJbHBIM, €CJH UHDKY-
JISIILHS] CKOPOCTH ofpalaercss B HyJb IO J11060MYy 3aMKHYTOMY KOHTYpY,
He oxeamvisarowemy obmexaemvil yuaunop, HapuMmep no KoHtypy C;
(puc. 268). Ho nupkyasmus no koutypy C, OKpyKawoUieMy HIHHAD,
MOXKeT U He ofpaulatbcsl B HyJb. Herpyano nokasatb, 4To Npu MOTEH-
IHaJbHOM TedeHHH uMpKyJasauuss I' 6yner oxHoi u TOH Ke jis Bcex
3aMKHYTHIX KOHTYPOB, OOXOAALIMX BOKPYT UMJIMHJApA OAMH pa3. Ecau
I' £ 0, TO rOBOPAT O NOMEHYUANBHOM MedeHUl ¢ YUPKYAAyued.

2. OnpepenenHe MOTEHIHAIbHOIO TEYEHHST COBEPLIEHHO aHAJOTHYHO
OlpeJleieHHuI0 KOHCepBaTHBHLIX cua (cMm. § 24). Tlostomy mnpu mnoreH-
LIHATbHOM TeYeHUH JIMHeHHBIH HuHTerpan S (vds), B3ATHIH BAOJB

AB
He3aMKHYTOH KpHBOH, coepuHsiiomell ToukH A M B, 3aBHCHT TOJBKO
OT TI0JIOXKeHUsT KpafHUX Touek 3Toél KpuBoil A u B, HO He 3aBUCHT OT
dopmbr camolt kpuoli AB. Paccyxkjaas tak e, Kak B cjydae IOTeH-
IIHAJIbHOH SHEPTHH, MOXKHO BBECTH (YHKIHIO KOOPAHHAT @, Yepe3 KOTO-
PYIO CKOpPOCTb ¥ BbIpaxkaercsi (popMy.Joii

v=grad¢ (102.2)

(cM. § 29). OyHKIUA @ HA3LIBAGTCHA NOMEHYUAAOM CKOpOcmell.
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[TpumepoM NoTeHHATBHOTO TEUeHH S MOKET CTYKHTb TeUeHHe XKUAKO-
CTH ‘B/I0/Ib MapasyelbHbIX MPSIMBIX JIHHHMH C TOCTOSIHHOM CKOPOCTBIO.
MozkHo MoKasaTb, UTO 6CAKOe mederue 1OearbHOU HUOKOCMU, B03HUKULEe
u3 cocmoAHuA noKos nod Oeticmeuem KOHCEPSAMUBHLIX CUA, ABASEMCA
HOMEHYUANbHbIM., -

3. IlpumepoM BHXpeBOrO [BHKEHHSI MOMKET CJAYXKUTb IJIOCKOe
TedeHHe JKHAKOCTH, KOr[a YacTHUBl NocjefHell BPAILATCs MO KOHLEH-
TPHUECKHM OKPY2KHOCTAM C OJHOH H TOH ke
YTJIOBOH CKOPOCThIO @ (puc. 269). Uupryasuus
CKOPOCTH MO OKPYKHOCTH pajuyca r B 35TOM
cayuae paBHa I' = 2nrv = 2n/fw. Ee ortnorue-
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HHe K TMJIOMajM KOHTypa 1u® Oyper - =20,

T. €. He 3aBHCHT oT pajauyca r. Ecau yriosas

CKOPOCTb BpAlleHHSl 3aBHCHT OT-pajuyca r, TO

BMecTo orHouleHust T'/(nr?) Gepyr ero mnpenen

npu r — 0. SIcHO, 4TO 3TOT Mpejen paBeH y/ABOEH- Puc. 269.

HOMY 3H449eHMIO YIJIOBOH CKOPOCTH, C KOTOPOH

BpalllaloTCH YAaCTHLBE AHAKOCTH BOMU3H ocH O. ITOT Npejiesi HasblBaeTcs
suxpem WA pOmMopoM CKODOCTH ©, TOYHeE, MNPOEKLUHeH poTopa Ha
Hallpap/ieHHe, NepleHIHKYJ/ISPHOe K IJIOCKOCTH KOHTYpa. Booblue, s
IPOH3BOJILHOTO JIBUJKEHHSI POTOP CKOPOCTH @ ompejesisieTcsl CBOMMH
IPOEKIMAMH Ha IIPOH3BOJIbHOE HalpaBjeHHe clelYIIHUM 06pasoM.
Bepercst npousBonbHBIH GeCKOHEUHO Mabiit

KOHTYp ¢ mjomansio AS M BHewHell Hop- 4
manpto 7. Ilpoekuusi Bektopa rot © Ha Ha-
npaBjeHHe HOPMAJIH Rz olipelensieTcsl COOT-
HOLIEHHEM
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rie I' — mupkyasuus Bektropa o BAOJb pac-
CMaTpHBaeMOro KOHTYypa.
4. B kauecTBe BTOpPOrO IIpHMeEpa paccMoT-
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pHM NJOCKOE TeUeHHE XKUJKOCTHU HapaJIJIeJIbHO
OCH X, Korjaa CKOpOCTb IMOTOKa MeHfeTcsd
Puc. 270.

B NONEPeYHOM HalpaB/eHHH M0 JHHeHHOMY
3aKOHY U, == ay (pHc. 270). Utober yGenntnb-
csl B BHXDEBOM XapakTepe TeueHHs, BO3bMeM IIPSMOYTOJbHBIH KOH-
Typ ABCD co cropoHaMH, NapaJ/elbHbIMA KOOPAHHATHBIM OCSIM.
LiupKynaumMs CKOPOCTH TO 3TOMY KOHTYpy Oyler

I'= (xy — x1) (U1 — Vo) = — a (xa — X1) (2 — Y)-

Ee orHolueHue K momaid KoHtypa AS = (xp — Xx1) (Y — Y1), HIH
poTop CKOpOCTH © 6yjer

rot, v=—a,
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rot, o 3y - (1 )
Ecaun v, MeHsleTcsl ¢ KOOPAHHATON y He MO JHHeHHOMY 3aKOHy, & Ipo-
U3BOJIbHO, TO ¢opmysa (102.4) ocraercst BepHOH, ofHAaKo rot, © cTaHo-
BUTCS (YHKUHEH KOOPAUHATHL Y.
3ameruM elle, yTo B pa3bHpaeMOM INpHMepe CKOPOCTb ¥ MOXHO
IIPeACTaBUTb B BHJEe BEKTOPHOH CyMMBI JIBYX BEKTOPOB ) H ¥y C KOMIIO-
HeHTaMH
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Uy =— o X, Ugy =5 X.

Bekrop ®, mpejcTaBasieTcss BEKTOPHBLIM I[1POH3BeleHHeM

0= —% [kF] =%yi— g xJ.

ITosTOMY JABHIKEHHE CO CKOPOCTLIO ©; MOXKET ObITh HHTEePIpPETHPOBAHO
KaK BpallleHHe BOKPYr OCH Z ¢ YIJIOBOH CKOPOCTHIO @ = — %—k. Kowm-
TIOHEHTEI 7K€ BEKTOPa ¥, MOT'YT OBbITh I10J1YU€Hbl H3 TOTEHIIHa/1a CKOPOCTeH
¢p= —g—» xy no dopMmy.aam

d di
v2x=0_q;, U2y="‘(%-

3HAuHT, IBHXKEHHE CO CKOPOCTBIO ¥, ABJISIETCS NMOTEHIHaNbHbIM. MoXHO
B o0lLlleM BH/e 110Ka3aTh, YTO [IPOU3BOJLHOE JABHKEHHE XKHJAKOCTH MOXKHO
Pas/oXKNTh Ha 8pawjeHue U NOMEHyUalbHOe medesue, TIPHUeM YIJoBas
CKOpOCTb BpAIlleHHs] H ee HampasJeHHe B MPOCTPAHCTBE MOIYT HEIpe-
PBIBHO MEHATBCA OT TOYKH K TOUKe.

TaureHuuanbHBI pa3pelB MOMKET paccMaTpUBATBCA Kak IpUMep
BHXPEBOTO TeueHHsi. B BHXpeBOM xapakTepe IBHXKEHHs B 3TOM c/yuae
MOKHO YOeIHTLCSl COBEPIIEHHO TaK jKe, Kak MpH pasbope IoCaeAHero
npumepa. Pacnajasch, TaHreHUHaJlbHLIH Pa3phIB IEPEXOAHT B BUXPEBOE
TypOy/IeHTHOE [BHKEHHE.

§ 103. INorpaHnunblil cnoii H siBAEHHE OTPHIBA

1. Tlpu Gonpmux uucjax PefiHoibAca CHIB BSI3KOCTH BJaJMH OT
[IOBEPXHOCTH OOTEKaeMOro Te/a He WUIpaloT CYILEeCTBEHHOH poaH. 31ech
OHM MaJlbl [I0 CPABHEHHIO ¢ CHJIAMH, 00YCJIOBJIEHHBIMH Pa3HOCTSIMH JaB-
JeHnHd. MU MOXKHO mpeHeGpeub W CUHTATh *KHAKOCTb ujeanpHoil. He
TaK, OJIHAKO, OOCTOHT jeno BOJHU3H IOBEPXHOCTH OOTEKaeMoro Tesad.
CuJ1bl BA3KOIO TPEHHSI BBI3BIBAIOT NpUAUNAHUE HCUOKOCHIU K TIOBEDXHOCTH



