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- § 93. KnHematuuecHoe ONMHMCaHHE JABHMEHHH KHAKOCTH

1. JIns onHcaHus ABHMKEHHS XKHIKOCTH MOXKHO INOCTYIHTb ABOSIKO.
MoXHO npociequTh 3a NBHKEHHEM Kaxcdod uHOusuoyabrol dacmuyb
acudKocmu, T. €. yKa3aTb NOJOXKEHHe H €KODOCTb 3TOH YaCTHIbI B Kax-
Iblll MOMeHT BpeMeHH. TeM cameiM OYyAYT ONpENeNEHBI H MpPaeKmopuu
BCEX YacTHI XKHAKOCTH. Ho MOXHO MOCTyNHTL H HHaYe. MoKHO npociie-
JMTh, UTO POHEXOMHUT C TEUEHHEM BPEMEHH B Kaxdoll mouke npocmpar-
cmea. TouHee, MOXHO YyKa3aTh BeJHYHHBl H HalpaBJeHHS CKOpOCTel
PAasJIMYHBIX YacTHIL XKHJKOCTH, KOTOPBIC B PAa3/THYHBIE MOMEHTH BPEMEHH
NPOXOAAT Yepe3 ofHY H Ty Xe TOYKY NpocTpaHcTBa. Ecian B3ATh Bee-
BO3MOXKHBIE TOYKH IDOCTPAHCTBA, HO HKCHPOBAaTh BpeMms f, TO NpH
BTOPOM crocoGe ONMHCAHHA B IIPOCTPAHCTBE MOJYYHTCH MrHOBEHHAs!
KapTHHA pacnpefiefieHHss €KopocTed 3KHUIAKOCTH — noAe cKopocmell.
B kaxioli Touke mpoctpaHcTBa OyZerT YKasaH BEKTOpP CKOPOCTH TOH
YaCTHILbl XKHIKOCTH, KOTOpasi MPOXORUT yepes

3Ty TOYKY B paccMaTpHBaeMBIH MOMEHT Bpe- (%) v
MeHH. JIMHHSA, KacaTenbHasi K KOTOPO# yKasbl-
BaeT HanpabJeHHe CKOPOCTH YacCTHUEl XKHA- A(t)

KOCTH, TIIpoXoAsduied B paccMaTpHUBaeMblil

MOMEHT BDEMEHH uepe3 TOYKY KacaHMs, Ha-

3plBaeTcs AuHued moxa. Ecanm mone ckopo-

cTed, a CJefoBaTeIbHO, H COOTBETCTBYIOLIHE Puc. 237,

eMy JHHHH TOKa He MEHSIOTCA C TeyeHHeM

BPEMEHH, TO [BHKEHHE XKHIKOCTH HA3LIBACTCH CMAYUOHAPHLIM WJIH
yemarogusuiumesa. Ecyin e OHM MEHSIOTCS BO BpEMEHH, TO JBHKEHHE
Ha3HLIBAETCA HECMAUUOHAPHLIM WIH Heycmanosuswiumcs. B cnyuae ue-
CTAl{HOHAPHOTO JBHXKEHUS IIPH BTOPOM CHOCOOE ONHCAHUS CKOPOCTh
AKUIKOCTH SIBHO 3aBUCUT OT KOOPDJMHAT H BpeMeHU: ¥ = o (¥, §).
[Ipu cranuoHapHOM JBHMIKEHUH SBHOH 3aBHCHMOCTH OT BPEMEHH HeT,
CKOPOCTb 33aBHCHT TOJIbKO OT KOOPAMHAT: ¥ = © ().

2. B cnyyae HeCcTauHOHApHOTO MABHXKEHHsA JIHHUM TOKa, BooOIuie
FOBOpSA, He COBNAJAIOT ¢ TPACKTOPHSIMH YacTHU KHUAKOCTH. JleficTBH-
TEJbHO, TPAEKTOPHS YKa3bIBAeT NYTb 00HOU U mMOU oe 4acmuybt XKUJ-
KOCTH 3a BCe BpeMsi ee JBHKeHHUs. JIMHHS e TOKa XapaKTepH3yer
HANPABJCHUS JBHMKEHUS OECKOHeUH020 MHOMECMEa wacmul, KOTOphIe
B paccMaTpHBaeMblii MOMEHT HAaxXoAATCs Ha 5ToH JHHUM. Toabko npu
CIMAUUOHAPHOM MedeHUl AUHUL MOKA cosnadaiom ¢ Mmpaekmopusmu
ygcmuy. sl JOKas3aTenncTBa BO3bMEM TPACKTOPHIO Kakoi-1HOO IIpo-
u3Bo/IbHOH yactuiier A (puc. 237). Ilycrs A (f,) — mosnoxkeHue 3Toi
YacTHUB B MOMEHT BpemeHH #;,. BospmeM Apyryio uacruuy B, koropas
B MOMEHT £, 3aHHMaeT TO e TOJOKEeHHe, YTO H YacTHiia A B MOMEHT f,.
Tak Kak [IBHXKEHMe CTallHOHapHO, TO uyepe3 TOUKy A (f,) vacrtuua A
npoiijier ¢ TOH e CKOPOCThbIO, ¢ KaKOH IpoijeT yepes Hee yacTHua B
B MOMEHT f,. 3HAUUT, CKOPOCTb YacTHUH B B monoxenun A (f,) Hanpas-
JeHa 1o KacareqpHOH K Tpaektopuu yactuipl A. Tak Kak MoMeHt
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BpeMeHH f, MOXHO BHIODAaTb NpPOU3BONLHO, TO OTCIOlA CJelyeT, UTO
TpAeKTOpHs 4YacTHUB A sBjsercs TakxKe JHHHell TOKa.

3. BosbMeM NpOM3BOJBLHBIN 3aMKHYTHI KOHTYp C M uepe3 Kax-
AyI0 TOYKY €ro B OAMH H TOT e MOMEHT BpDeMeHH INPOBEIeM JHHHU
Toka (puc. 238). OHu pacnoJoxkarcd Ha HeKoTopoi Tpy6uaTtoii mo-
BEDXHOCTH, HasbiBaeMoH mpyOkod moxa. Tak KaK CKOPOCTH uYa-
CTHI, KHIKOCTH Hampas/JeHbl IO KacaTeJbHBIM K JHHHAM TOKa, TO
TpH TeUeHHH XKUAKOCTb He MOXKeT IlepeceKaTb GOKOBYIO MOBEPXHOCTb
Tpy6KH Toka. TpybOka Toka Befler ce6sl Mof0OHO GOKOBOH MOBEPXHOCTH
XKecTKo# TpyGKH, BIOJb KOTOpO#l Teuer xuixoctb. Ha Takme Tpy6ku

TOKa MOXKHO pa30UTh BCe MpPOCTPAHCTBO, 3aHHMaeMoe
)uiKocTeio. Ecnm nomepeynoe ceueHHe TPyOKH TOKa
6eCKOHEYHO MaJjio, TO MOXKHO CUHTaTb, UYTO CKOPOCTb
JKHIKOCTH OJlHA H Ta e BO BCeX TOYKAX OJHOTO H
TOTO 3Ke IOTIepeyHOro CeYeHUsl W HanpaBJeHa BIOJAb OCH
TpyOKH TokKa. Macca KMAKOCTH, NpoTeKamollas 3a Bpe-
Ms df yepe3 momepeyHoe ceueHne TPyOKH, ompeensercs
BBIPaKeHHeM

¢ dm = pvS dt, (93.1)

Puc. 28 rpe p — mioTHOCTb KHAKOCTH, a S — MowWans (Hop-

MaJIbHOTO) TOTIePeyHOro CeuyeHHsl TPYOKH.
B cnyuae cranuonapHoro TeueHus Macca dm GyAeT ofHOH H ToH
XKe 1714 Bcex ceueHHH TpyOKH ToKa. Ec/M B3ATh 1Ba CeueHHs, ILIOMALH
KOTOPBIX pPaBHHL S; U S,, TO MOXKHO HANHCAThb

101581 = 3025 (93.2)

Ecau 66t 370 paBeHCTBO He co6.10[a/d0Ch, TO Macca KHIKOCTH MeXKLY
ceyeHUsAMH S; U S, u3MeHsinach GBI BO BpeMeHH. A 3TO NPOTHBOPEUHT
3aKOHY COXPaHEeHHUS MAcChl H NPEINONOKEHHI0 O CTAllMOHAPHOCTH Teye-
HHsA. EcaH XKuIKOCTb HecxkHUMaeMa, TO p; = Py, H cooTHoWeHHe (93.2)
IIPUHUMaET BU]J, ‘

Ui Sz

e (93.3)
CKopocTb XHIKOCTH B OJHOH H TOH Ke TpyGKe TOK3 TeM 0oJblle, Yem
yXe momnepeyHoe ceyeHHe TpPyOkH. OHa o6paTHO NPONOPIHOHAJIbHA
IVIOUIAM 3TOTO INIOTIEPEUHOrO CEeueHHs.

§ 94. CrauuonapHoe NBHMEHHE HACAJIHHON HHUIKOCTH.
YpasHenue Bepuyanu

1. M3syuenne [BHKEHHS peasIbHBEIX XKHIKOCTEH M Ta3o0B, BooGlle
roBOps, IIPEACTAB/IAET OYEHE CJOKHYIO 3ajady. [lada ee ynpolleHns cHa-
yasia TIOJHOCTbIO TIpeHe6peraoT CHIaMH BHYTpeHHero TpeHus. Paccma-
TPHUBAIOT CJydyall MACaNbHOH KHIKOCTH, B KOTOPOfl NpH JOOBIX IBH-
HKEHHAX He BO3HUKAIOT KacaTeslbHble H HOpMaJbHble CHJBI BHYTPEHHEro



