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yeTHIpeX HOMKAX Heabds cuumams udearsro meepdotmu. Hano yuuTslBaTe HX Aedop-
ManuH, a Takxe jedopManny onop.

5. Crneayioulee npocToe pacCy:xIeHHe BEISCHAET, noyeMy JedopMainuu Moryr
0Ka3aThCsl CyulecTBeHHEIMH. JonycTuM, YTo HieanbHO TBepAad GajKa JIeKHT Ha Tpex
omopax (cM. puc. 109). CMecTHM cpelHIO ONOPY HEMHOro BHH3. Tak Kak HIeanbHo
TBepaas 6anka He MOXKeT Ae)OpPMHPOBATHCS, TO MeXKAY Hell H omopoii 3 cpasy ke Bo3-
HHKHET 3a30p — 0a/lka TmepecTaHeT OMHpaThCs HA onopy 3 M AaBHTh Ha nee. CHaa
JlaBJeHHs] Ha omopy 3 CKauyKoM O6paTHTCS B HYJb, a Bec OajJKHu BNOJHE ONpene/ieH-
HBIM 00pa30M H TOXKe CKAuYKOM Dacrnpeie]uTCs MeXAy OCTaBLIMMHCS onopamu [ u 2.
To ke npousoiiier, eciy y TBEpHOTo CToja GECKOHEYHO Mallo YKOPOTHTH ONHY W3
yeTeipex Hoxkek. He To 6yzeT B cayuae peanbHol 6ank HIH pealbhoro crana. [lpu
6eCKOHEYHO MaJsloM ONYCKaHHH omnopbl 3
6anKa NpOTHeTCs H MO-pexHeMy Oyrer
Ha Hee onuparecsl. Cusa HaBneHMs Ha
ofiopy 3 He 06paTHTCA B HYJb, @ YMEHb-

wutcss GeCKOHEYHO Majio. AHaJOrHYHO, 7 2
KOTJa CTOJI CTOMT Ha YeTHPeX HOXKax, A
TO BCce HOHKH JLeOpPMHDYIOTCA, yKopa- 3

yHBasich NOJ JeficTBHEM cuibl Beca. EciH
NOANMK/INTb OXHY U3 HOMXKeK, YKOPOTHB ee
6eCKOHEYHO MaJlo, To deopManHa HOXKKH
YMeHbBLIXTCSH, HOXKa YIJIHHUTCS M CHOBA GYNeT KacaTbCs IIOCKOCTH onopwl. Takum
0o6pa3oM, H B 5TOM CJyuae JaBJeHHe HA HOXKKY H3MeHseTCs GeCKOHEYHO Mano, T. e,
HelnpephIBHO.

JlonycTuM Temepb, 4TO peajibHas Gaika JeXuT Ha ABYX onopax, I u 2 (puc. 110).
[Tox peficTBHeM cHiEl Beca Gajika mporHercsi. ByjeM moaBoAHTb mod GanKy TPeThbio
otopy 3, HenpepblBHO nogHuMas ee. Kak To/bKo onopa 3 xocueTcs 6anixu, ¢ Gajikoi
He npousoiilleT ellle HUKaKHX M3MeHenuil. Ho panecrefimee nojustHe onopel 3 Gyner
CBSI3AHO C BbINpsAMJeHueM 6alKH, a [/15 3TOTO OMNopa JoJIKHA JeHCTBOBAaTh Ha Ganky
¢ HekoTtopoii cusoii. [To Mepe nopuaTHA onophl'd 3Ta cusa 6yJeT HenpepulBHO Bo3pa-
CTarb, MPHHHUMAs BIOJHE ONPeJeeHHOE 3HAaUEHHE NIPH KAXKAOM MOJOKEHUH ONOPH 3.
[TpuseneHHOe paccyXieHue ACHO MOKA3bIBAET, IOYEMY NIPH PELIEHHH 3a1auu O pacmnpe-
JeNlenuy Beca GalKM MeKAy TpeMs ONODAMH HalO YYHTHIBATb ee YNpyrue CBOHCTBA,
Dra 3anaya 6yzer pewena B 171. X {(cM. 3azauy 3 k § 80). AnasorsuHoe paccyxzedue
MOKHO NpPOBECTH H AJIsl CToJa HA HeThpex HOMKAX,

Puc. 110.

§ 45. MrHoBeHHas ocb BpalleHHs

1. Tlycts TBepmoe Teso BpallaeTcst BOKPYI HENMOABHXKHOH OCH.
Urofbl IOY4YUTH NPEACTaB/JEeHHE O pacrnpejeneHHH CKopocTefl B Hew,
JIOCTaTOYHO PACCMOTPETh JBHKEHHE TOUEK Tesa, JexalluX B KaKo#-
A160 OAHOH NJOCKOCTH, NepneHAUKYJAAPHOR K OCH BpallleHHd. IT0
3HAUHT, YTO TEJIO MOXKHO CUMTAThb Kak Obl N0ocKHM. COOTBETCTBYIOIIEE
pacnpenesnenye CKopocTel NOKa3aHO Ha cxeMaThHueckoM pHc. 111,
Touka O Tena, uepes KOTOpYIO IIPOXOIHT OCh BpAlleHHs, HENOABHKHA.
Bce npyrue TOYKH TeNa ABHXKYTCA N0 OKpYXHOCTAM € ueHtpoM 8 O.
X ckopocTH NMpONOpUHOHAJABHEl pajHycaM COOTBETCTBYIOUIHX OKDyX-
HocTe#l. Bennuunel ckopocTeii MOTYT MEHATBCS C TeYEHHEM BpeMeHH, HO
OCbh BpalleHHs OCTaeTcs OXHOH H ToH Xe.

2. PaccmoTpuM Tenepb Gonee obliee JBH:KEHHE TJOCKOTO TBEPAOro
tena. IllockocTb BpalleHHst COBNaaeT C IJIOCKOCTBIO CaMoro TeJa.
Hukakoll nenonsuuoii oc, BOKpyr KOTOpoH NpoHCXOAHI0 6B Bpa-
lleHHe Tena, He npeanonaraercs. Ecau A u B — 1Be Npou3BOAblibIE
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TouKH TBeporo Teaa (puc. 112), To paccTosiHHe MeXay HHMH OCTaeTcs
HEU3MEHHBIM, a moToMy (Fp —Fa)® = const. ludpepeHuupys 3to

COOTHOLIEHWE MO BpeMeHH, MOJYUYUM (Fg — Fa) (r}; —_ fA) = (0, uau
rap(0p—04)=0, (45.1)
—
ra¢ rag = AB. Jlonyctum, YTO B paccMaTpHBaeMbifi MOMEHT BpeMeHH

B Te/Je CyHIECTBYeT TOYKa, CKOPOCTb KOTOPOH B 3TOT MOMEHT BpeMeHH
paBHa Hymo. (B § 47 6yneT noka3ao, 4To Takast TOUKa CyHIECTBYeT A
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NPOU3BO/MBLHOTO IJIOCKOrO JABHMKEHHS1 TBeproro Tena.) Ilpumem ee 3a
touky A. Torzaa ans paccmaTpHBaeMOro MOMEHTa BPEMEHH

r303=0,

KaKoBO Obl HU OBLIO 1Tos10KeHue ToukH B. OT1cioa BUAHO, YTO CKOPOCTh U
TIeprneHANK YA PHA K Fap, T. €. HalpaBJjieHa 110 KacaTeJbHOH K OKpYX-
Hoctd ¢ neHtpom B A. Ilpu aBHKEHHH TBEpPAOro Teja BCsiKas NpsiMasi
B Te/le OCTaeTcst MPSMO. DTO CIpaBeAJHBO U AJA NPAMOH, COeIHH SO~
el Toukd A u B. TlockonbKy B paccMaTpuBaemblii MOMEHT Touka A
HENOJBHKHA, TO BeJHYMHA CKOPOCTH ¥p B 3TOT MOMEHT HpONOpuH-
onaJibua paccrosHuio AB or toukn B po toukn A. Ha ocHoBaHuH
BCEr0 3TOTO MOXKHO CKa3aTb, YTO MCHOBEHHOe pacnpedeieHue CKopocmel
8 meae 8 pACCMAMPUBAEMblti MOMeHm eépemenu Oydem @ moYHOCHU
MaKum dice, KK W npu 8palyeHud 60Kpye HenodBUMCHOL ocu, hpoxo-
Osweti yepe3 mouky A. JIBHKEHHe Tela B 3TOM CJyuae HA3bIBAIOT MEHO-
serHbim spawjeruem. Tlpsimas, poxoasiilas 4epe3 TOUKH Tena, CKOPOCTH
KOTOPBIX B PacCMaTpHBaeMblil MOMEHT BpeMeHH PaBHBI HYJII0, HAa3bIBaeT-
Cfl MCHOBEHHOU OCbi0 8paiyerus. B HaleM npuMepe MrHOBEHHAs OCb Npo-
XoauT yepe3 Touky A. ClOBOM ¢MIHOBEHHAfl» XOTAT HNOAYEPKHYTH, 4TO
3T0 NOHATHE CJYXKHT JJs ONHCAHHA pacopeleNeHHsi  CKopocTed
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TOJIBKO B KAKOH-TO 3alaHHBIH MOMEHM gpemeny. B oTNHYHE OT HeMOABHK-
HOH OCH, COXpaHsIOUleH CBOe IMONOXEHHe B TeJe M B IIPOCTPAHCTBE,
MEHOBEHHAS OCb, B000UE 2060 A, NEPEMEWAETICA KAK 6 meae, MakK U 8 npo-
cmparcmge. Ecan monyuuth MoMeHTaslbHYIO dotorpaduio pacnpepese-
HHSI CKOPOCTed B TeJle, TO 1O BHAY 3TOH doTorpacduu HeNb3s CKa3aTh,
TIPOMCXOAUT JIH BpalleHHe BOKPYT HeNOABH:KHOH MJIM BOKPYT MI'HOBEH-
HOI ocH. UToOBl OTAHYHTL 3TU [Ba BpallleHHs, HAJO MOJYyYHTh TaKHe
¢ororpaduy Mo KpaHHel Mepe B JABa pas/MYHbLIX MOMEHTa BpEMEHH.

3. Menosennasn ocb cayxcum 048 ONUCAHUA MEHOBEHHO20 pacnpedee-
HUuf moavko cxopocmeti. ToH e OCblo HeNb3sl MONL30BATHCA I OIH-
CaHHSl MIHOBEHHOrO pacrpepee- v
HUSl YCKOpPEeHHH HJIH BBICIIHX IpO-
H3BOLHBIX CKODOCTH NO BpEMeHH.
Pacnpenenedte yckKopeHHH IIpH
BpALIEHHH BOKPYT MFHOBEHHOH OCH
_ MOJKeT CYHIECTBEHHO OTJIHYaThCs
OT COOTBETCTBYIOLIETO paclpefiene-
HHUS YCKOpEHHH TIpu BpalleHHH
BOKpPYT HeNOJBHXKHOM OCH, XOTo
Obl YIJIOBBIE CKOPOCTH BpallleHHs
B 0GOHX cCay4asiX H COBNAJA/H.
Heno B TOM, 4TO AJA oOmpeje-
JeHHs] YCKOPEHHH HeLOCTaTOYHO -
3HaTb pacmpefie/leHHe CKOpocTed ' &

TOJAbKO B paccMaTpHBaeMuli Mo- Puc. 113.

MeHT BpeMeHH. Hajpo 3Hath 3TO

pacnpefiesleHHe Tak:xe B GeCKOHEUHO OJU3KHH MOMEHT BpeMeHH. A B 3TOT
MOMEHT MOXeT OKa3aTbCsl, UTO [BHXKEHHe TeJa yiKe ItepecTaHer GhiTb
BpalieHHeM BOKPYT Npe:KHeH MIHOBEHHOH OCH.

Crnepymomuit  mpocroif NpHMep XOPOLIO pa3bACHSIET CyTh JeJa.
PaccMoTpuM KayeHue oOpyuya WM JUCKa MO IJIOCKOCTH $e3 CKOJIbiKe-
Hus (puc. 113). OtcyTCTBHE CKOMBKEHHS 03HAYAET, YTO TOYKA ofpyya A,
KOTOPOH OH Kacaercsl NJIOCKOCTH, B PacCMaTpHBaeMbIH MOMEHT Hemoj-
BixkHa. CrenosarespHO, JBHXKeHHE 00pyd4a MOXKHO paccMaTpuBaTh
KaK MTHOBEHHOe BpallleHHe ero BOKDYT MTHOBEHHOH ocH, IPOXOAsLLeft
yepe3 TOUKy Kacauus A. PacnpepeseHye CKopocTeii NpH TaKOM JIBH-
JKeHHMH NoKasaHo Ha pHc. 113. C TeyeHHeM BpeMeHH B COIPHKOCHOBEHHE
¢ TJIOCKOCTBIO OyAyT MPHXOAHTL [Ipyrue TOYKH obpyua. Ilpu 3Tom
TOYKa KacaHHs GyJeT INepemellaThCs MO IIOCKOCTH B Ty Ke CTOPOHY,
KyJa JBHxKeTcs oOpyd. DTO 03HauaeT, 4TO MIHOBEeHHas OCb IepeMe-
HaeTcsl Kak OTHOCHTENBHO Katsulerocss o0pyda, TaK U OTHOCHTEIBHO
IJIOCKOCTH, MO KOTOpOH MPOUCXOLUT KadeHHe. B 3ToM U cocTOHT cMbica
yTBEpK/EHHS, YTO MTHOBEHHAs OCh NepeMelllaeTcs KaK B Tese, TaK H
B IpocTpaHcTse. [onycTHM Tenepb, YTO Ka4eHHe POUCXOLHT ¢ NOCTOSH-
HOli ckopocTbio. Boiio 661 rpyGoit OlIHGKOA BBEIYHCISATL YCKOPEHHE MO
dopmyse @ = —w?R, noHumas nox R panuyc-BeKTOp, NpOBeleHHIM
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OT MTHOBEeHHOH OCH K paccMatpuBaeMoil Touke o6pyua. JlelcTBHTENBHO,
1oJHas CKOPOCTb ¥ Ji060H TOUKH 06pyda BEKTODHO CKJAAALIBAETCS H3
CKOpOCTH ¥U¢ TNOCTYNaTeNbHOTO JBHXKeHHs HeHTpa obpyya C M cKo-

POCTH Ty, BpAIIEHHs €e OTHOCHT@NbHO TOTO e IEHTPA: ¥ = V¢ + Upp.
do
C

Ecan o6pyu kaTHTCS paBHOMepHO, TO = 0,1 yckopeHHe OyieT paBBoO

do,
a =7p. [MocTynaTenbHoe IBH:KeHHE He BJHAET Ha yCKopeHHe @. OHo
TaKoe e, KaK U NpH BpAaIeHHH BOKPYT HENOJABHKHOTO LEHTpa, T. €.
a = —w°F, Ijle painyc-BeKTOp ¥ npoBejleH u3 entpa obpyua O. Takum
06pa3oM, IpH paBHOMEPHOM Ka4yeHHH YCKOPEHHE @ KAl PaBJ/IeHo K LEeHTPY
06pyya, a He K MTHOBEHHOH OCH.

§ 46. Yruosast ckopocTb Kak BekTop. CioxeHHe BpaimieHHi

1. Ilycts TBeppoe Teso BpallaeTcs BOKPYT HEMNOJBHXKHOH HJH
mrHoBeHHo# ocu OA ¢ yriosoii ckopocThio @ (puc. 114). Bosbmem
KaKyo-J1H60 NPOH3BOJIbHYIO TOUKY 3TOr0 Tesia M, OTCTOAILYI0 OT OCH Bpa-
y LieHUs Ha paccTosinud r . JIuHediHaa u
yrjoBasi CKOPOCTH TOYKH M CBfi3aHH
COOTHOLLIEHHEM

U=0r,. (46.1)

BBeneM axcuaibHbBIl BeKTOp ©, oOllpe-
JenfieMbll BEKTOPHBIM IpOH3BEJEeHHEM

o=t (46.2)
1

rjie | — pajuyC-BeKTOp, NPOBEJEHHBIN
OT OCH BpallieHHsl K Touke M nepnes-
QMKYJApHO K 9Tofi ocH. [lJ1HHA Bek-
TOpa ®, B CHJIy cooTHoweuus (46.1),
YHCJIEHHO PaBHA YIJIOBOH CKOPOCTH Bpa-
Pre. 114, llleHHsl, a HanpaBJ/jieHHe COBINajaeT C Ha-
npaBJjieHHeM OcH BpauieHus. B3anmmuoe
pacno/io:KeHHe BEKTOPOB ®, | H T Mbl YACHHUM JIydlle, eC/AH OTJIO0KHM
HX H3 oflero Hayaja (puc. 115). DTH Tpu BekTOpa B3AHMHO NeEpIieH-

AUKyJAPHBL. M3 pucyHKa BHAHO, YTO

v=[or,]. ' (46.3)

9ta dopmyna apjsercs obobuieHHeM GopmyJbl (46.1), MOCKOJIbKY OHa
ornpefeseT He TOJbKO BEJIHUHHY CKOPOCTH @, HO M ee HampabJ/eHHe.
BexTop ® Has3blBaeTCcs 8eKmopom yea080i cKOpPOCmu, WK TIPOCTO Y2a080L
ckopocmbio epawenun. TakiuM o6pasoM, Yeaoayio CKOpOCmb MOJNCHO pac-
cmampusame Kax éekmop. Ecan pacnonoxuts 6ypaBudK ¢ NpaBoil Ha-
pe3Koil napaJiiesbHO OCH BpalleHHS U BpalllaTh €F0 B Ty XKe CTOPOHY,




