§ 101 HPUMEHEHUE TEOPUH PASMEPHOCTH ' 403

ABJAETCA [JIaBHBIM 00pa3oM B TOHKOM H02PAHUYHOM CAce BOJIH3H mo-
BEPXHOCTH Tesa, TAe OHH BeJHKH. OHHM NpPHBONAT K OTPLIBY TEYeHHS
ot Tena. [Ipn 3ToM BMecTo 06s1acTH 3aCTOS 32 TeJIOM BO3HHKAeT 06/1acTh
MUHTEHCHBHOTO TypOy/eHTHOro ABuxeHus. Hanuuue tako#t obaactu
U BeJieT K BO3SHHKHOBEHHUIO JOGOBOTO CONpOTHBJEHHSA. IIpu 3ToM cHibl
BA3SKOCTH aBTOMATHYECKH YCTPAHSIOT HEOJHO3HAUHOCTH B TMOJOXKEHHH
JHHHH OTPbIBA, XapaKTePHYI [JIs pa3pblBHbIX TeueHUH HjeabHbIX
)uakocreld. YeM yixe 0o61acTh OTPHIBA, TeM MeHblle JIOGOBOE CONpPOTHB-
nedre. C uedpio yMeHblIEHUS J10GOBOrO CONpPOTHBAEHHS camonieram,
cyZlaM, aBTOMOGHJISIM H NPOYHM OBHICTPOXOHEIM CaMOABHXKYIIUMCS arirna-
patam NpHJAT «ofTeKaeMylo Gopmy».

§ 101. HpHMeHeHHe TeOpHH Pa3MEPHOCTH

1. OreneueMcs Ha BpeMS OT MEXaHH3MAa BOSHHKHOBEHHs CHJbl F,
C KOTOpDOH CTALMOHADHBIA IIOTOK HEeCKHMAaeMOH XHIKOCTH AeficTByer
Ha HENMOJABHXKHOE TeJIO, H NPHUMEHHM K 3ToH NpobJiemMe METOAbl TEOPHH
pasmepHoctd. CHia F 3aBHCHT OT OpMBI H Pa3MepoB Tesa, OT OpHEH-
TaLH{H ero N0 OTHOIIEHHIO K TIOTOKY, OT CKOPOCTH TOTOKa ¥ (Ha «GecKo-
HEYHOCTH»), a TAaKXKe OT CBOHCTB XKHAKOCTH. OpHEHTaLHIO Kphijia caMo-
JietTa TIPHHSITO XapaKTePU30BaTh y2A0M amaKy, T. €. YIVIOM MeXAy ILTo-
CKOCTBIO KpblJ1a U HanpapJaeHneM mosera. He 6yneM BBOIHTH IBHO TaKHe
napameTphl, NpeAnoJiaras, YTo Mbl HMeeM JeJI0 C TeJaMH He TOJLKO Teo-
MeTpHuecKH nOJOCHLIMH, HO M HNOoR0OHO pacnosnoxenubiMu. CpoiicTBa
JKHJKOCTH XapaKTepH3YIOTCA ee IJIOTHOCTBIO O H KOo3hHUHEHTOM BA3-
koctd 1. Taxkum ofpasom, JO/IKHA CYLLECTBOBATH (PYHKIIHOHAJIBLHAS
cBSI3b MeXJy BejauuynHamu F, v, p, , S, rae S — xapakrepHas mJo-

Wajb [oNepeyHoro ceueHns Tesia. KpaapaTHblil KopeHnb U3 Hee [ = /'S
MOXKET CJTYKHTb XapaKTePHbIM JIHHEHHBIM pa3MepoM Tesia. Y3 3THX natH
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oT (OpMBI Te/a H ero OPHEHTAlUH N0 OTHOLIEHHIO K NMOTOKy. TeopeTH-
4eCKoe BbIYHC/AeHHe 3THX K03(phUIHEHTOB 3aTPYAHHTEIbHO, OHH OOBIUHO
OlPEeNSIIOTCA OINBITHBIM TYTEM.

2. Ilpu 6oabumx uncnax PeiiHonbaca noGoBoe comporuBiaenue F,
00YCJ/IOB/IEHO MOYTH HCKJUHTENBHO Pa3HOCTBIO faBienuit. Ecau obre-
KaeMoe TeJI0 UMEET c3aj 1 3a0CTpeHHbIe Kpasd, TO OTPLIB TEUEHH S 32 TeI0M
IPOUCXOJHUT B OJIHOM H TOM e MecTe, [0JI0KEeHHe KOTOPOro He 3aBHCHT
oT ckopocTtH noroka. ([Ipumepom MoXKeT c/1yKHUThb NAACTHHKA, HOCTABJEH-
Hasi NepleHJHK YIS PHO K HaNpaB/JIeHHI0 N0TOKa. OTPHIB TeUEHHS MPOHC-
XO[MT Ha ee Kpasix.) B stux cayyaax koagduineHT j1060BOro COMpo-
THBJICHHS NIPHOIH3UTEIBLHO NTOCTOSHEH, a CaMo J000Boe CONPOTHBJICHHE
IpPONOPUHOHANTBLHO KBaapaTy ckopocTH v. [loHsith 310 mMpolie Bcero,
€CJH BOCMOJNb30BaThCH HAEAJTH3HPOBAHHOH KapTHHOH pa3pbIBHOTO Te-
yeHud (puc. 265). JleACTBUTENBHO, €C/IH TIPH BCEX CKOPOCTSX OTPLIB
TeYeHHs] NPOUCXOAUT B OJHOM M TOM XKe MecTe, TO XapakTepHas ILIO-
Iajb [ONEepeYyHoro ceyeHuss S He 3aBHUCHT OT ckopoctu. C apyro#l cro-
POHBI, Pa3HOCTb JIaBJeHHU i Ilepell H 32 TeJIOM 10 3aKOHy BepHysanu paBHa
1/, pt®. Orctona H mosyuaercs opmyna (101.2) ¢ nocrosiuHeIM K03¢-
¢unuentom C,. Ilpu Goabliux CKOpoCTAX v MOPSAKA CKOPOCTH 3BYKa
n Brie Kospbunnentsl C, 1 C, 3aBHCAT He TONBXO OT yHcja Pefinoabica
Re, Ho u or uncna Maxa M.

3. PaccmoTpum Temeps ciydyail MajdbX yucen Pefinonbaca. B sTom
cJ1y4yae OCHOBHOH HHTepeC IpeJCTaB/IseT CHa JOOOBOro CONpPOTUB/IEHH
F.. Vnepuus, a ¢ Hell ¥ IJIOTHOCTD KH/IKOCTH HE HI'PAIOT CYILIECTBEHHOMH
poau, cuna F, onpejensiercsl MOYTH HCKJIOUHTEIbHO Bs3kocThio. [lo-
3TOMY IIJIOTHOCTbL O ROJKHA BeIMajatb U3 ¢opmysasl (101.2). 210 Hyner
TOTJa H TOMBKO TOTHA, KOrja Kos(pduuueHT JoOOBOrO CONPOTUBJIEHHS
obpaTHO TpoOMOpUHOHaNeH uncay PeliHoabica, T. e.
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rie A — Ge3pasmepHast nocrosHHas. IloActaBiasis BelpaxeHde jas
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dra ¢opmyaa cnpaBefinBa MpH Madblx yHcaax Pefigonbaca (Re £ 1),
TaK KaK OHa BhIBefleHa B TIPE/NOJI0KEHHH, YTO BJIUAHNE HHEPIHH XKUJKO-
CTH NpeHefpe:KHMO MAJo MO CPaBHEHHIO ¢ BJAHsSHHeM BA3KocTH. Kosg-
¢uunent A 3aBucuT or GOPMBI Tela H €ro OPHEHTAlUH OTHOCHTEIBHO
notoka. Ero Teopernueckoe BhIUHC/IEHHE JIOBOJIBHO KPONOTJIHBO H Tpe-
fyeT HHTErpHPOBaHHS ypaBHEHHH JBHKEHHs BA3KOH xupakocTH. Ilpo-
crefilluM ABAsAeTcs cayudaft mapa. s storo cayuas Crokcom (1819—
1903) 6bl10 mokasano, uto A = 6m, ecaM 32 XapakrepHblii pasmep [
OpUHATH pajuyc wapa a. TakuMm o6pasoM, IoJydaercss @opmyia

Cmokca
== Banav. (101.5)
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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

4n
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-



