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CTEpXKHSl B PacCMaTpPHBaeMOH CHCTEMe OTCUeTa B OJHH H TOT XK€ MOMEHT
BpeMeHH. PaccTogHHeM MeXAy 3STHMH HEMOJABHXKHBIMH TOYKaMH H
OyJeT, IO ompele/eHHIo, AIMHA ABHXKYIErocs crepxus /. Ecan B3AThH
JPYTYIO CHCTEMY OTCU€Td, TO, BBHJAY OTHOCHTEJBLHOCTH OJHOBPEMEH-
HOCTH, KOHIIBI CTE€PXKHA HNPOHAYT B 3TOH CHCTEME OTCUETA MHMO TOYEK
A u B, BooGuie roBopsi, He ofHoBpemenHo. Posb A u B Gyayt urparb
apyrue Toukd A’ u B’, HemoABuXKHBIE B HOBOH cHcTeMe orcdera. Pac-
CTOSTHHE MeXJY 3TUMH ToukaMu /', Boofile ropops, He GyleT coBOajath
¢ [. TakuMm o0pasoM, KaK U RpOMeNymxu Spemeru, OAUHbL OMpe3Kos
MaKoe OMHOCUMENbHL.

11. HopensTuBucrckas U3HKa cuuTala JIHHBL TEl H ITPOMEXYTKH
BpeMeHH abCoMOTHBIMH. C €€ TOUKH 3PEeHHs MOXXHO ObLIO FOBOPHTH 00
O/IHOBPEMEHHOCTH COOBITHH, He yKasblBas, B KaKOH CHCTEME OTcuera
3TH COOBITHS pacCcMaTpHBaIOTCA. MoxHO OLUIO FOBOPHUTDH O JJIHHE Tesa,
He yKas3blBasi, IOKOHUTCS OHO HJIH JBHKETCH B PACCMAaTpPHBAEMOH CHCTEME
orcuera. OcHOBaHHeM, NpaBia, ABHO He (QOPMYJHpPOBABLUIMMCSH, /IS
TaKOH TOYKH 3peHHs ObLIO yOexKaeHHE B CYLWIECTBOBAHHH CKOJbL YTOLHO
OLICTPHIX curxanoB. Ho npH paccMOTpEHHH MEAIEHHBIX IBHXKEHHH CKo-
POCTL CBETOBBIX CHTHAJIOB B BaKyyMe€ MOXKET CUHTATLCS MPAKTHUECKH
GeckoHeuHO Gosbloii. B 3TOM NpHOMHKEHHH HCUe3alT BCE DPEIATH-
BUCTCKHE 3(beKThl. MBI IpHUBefeM B Ja/ibHEHIIEM HEKOTOPLIE PE3YALTATHI
PEIATHBHCTCKOH MEXaHHMKH BBHAY HMX BayKHOCTH B silepHOH ¢H3HKe
1 (U3UKe 3/7eMeHTapHbIX YacTHI. OAHAKO CHCTEMATHUYECKOEe H3JI0OXKEHHE
PEISTHBUCTCKOH MeXaHHKH OyjeT JaHo IIocje TOro, Kak Mbl IO3HAa-
KOMUMCS1 C ydeHHeM 00 3/eKTPHUeCKHX H ONTHUYECKHX siBJeHUsX. Tam
e OynyT nojapo6Ho pasoOpaHbl ¢ KOJHYECTBEHHOH CTOPOHLI U BOMPOCHI
NPOCTPAHCTBA U BpEMEHH, KOTOpble 37echb ObLIH TOJBLKO IOCTABJIEHBI
WIH 3aTPOHYTHl KaueCTBEHHO.

§ 2. KunemaTH4eckoe ONHCaHHe ABHXeHHUS.
MarepuanbHasi Touka

1. Kunemamuxa 3aHHMaeTCsd ONHCAHHEM [BHKEeHHS, OTBJEKasCh
OT ero Npu4HH. J{/151 onHCcaHus ABHKEHHS MOXHO BLIGHPATh pas/dyHbIE
CHCTEMBl OTCUeTa. B pasjinyHbIX CHCTeMaX OTCUeTa ABHXKEHHe OJHOro
H TOTO e TeJa BBINIAAUT Mo-pa3HOMy. B KHHemaTHKe NpH BHOOpe
CHCTEMbl OTCUETa PYKOBOJACTBYIOTCA JHIIb COOODa’KEHHSIMH I[eJ1eco00-
PasHOCTH, ONpENeNAIONHMHCA KOHKPETHBIMH YCJAOBHAMH. Tak, IpH
PacCMOTPEHHH JBHXKEHHA Tesq Ha 3emJ/e eCTeCTBEHHO CBS3aThb CHCTEMY
orcyera ¢ 3emsedl, uto Mbl H Oyjem fenatb. [Ipu pacemoTpenuu aBHike-
HHUSl caMOH 3eMJsld CUCTeMy oTcuera yjoOHee cBA3biBaTh ¢ CosHueM
u T. 0. HuKakux NPHHUUIHAJLHLIX IPEUMYIIECTB OJHOH CHCTEMBbI
OTCUETA IO CPABHEHHIO C Jpyrofl B KHHeMaTHKe YKas3aTb HeJb3s.
Bce cuctembl oTcueTa KutHemamuuecku 3K8UsAAHINHbL. TONBLKO B OUHA-
MuKe, U3ydawlllell IBUKEHHE B CBSI3H C CHJIaMH, AeHCTBYIOIIAMH Ha JBH-
XKYIUHECH TeNa, BLIABJAAIOTCS IPUHIKIHAIBLHbIE IPEHMYILECTBA ONpese-
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JIEHHOH CHCTEMBl OTCYeTa HJIH, TOUHEe, ONpEAEJEeHHOro KJjacca CHCTEM
oTcyera.

2. Ilpocreiiium 0GBLEKTOM, JBHXKEHHE KOTOPOTO H3ydaer KJjac-
cHYecKas MexaHHKa, fBJsCTCA MarepHa/ibHas Touka. Mamepuaasrotll
mo4Koll Ha3bIBAETCsT MAaKPOCKOIHUECKOE TeJMO, pa3Mepbl KOTOPOro Ha-
CTOJBKO MaJbl, YTO B PACCMaTpPHBAaEMOM JBHKEHHH HX MOXKHO HE IpH-
HUMaTh BO BHUM@HHE H CUMTAThb, YTO BCE BELIECTBO TE€J1a KaK Obl cocpe-
JIOTOYEHO B OJHOH TreoMeTpuyecKoH TouykKe. MarepHa/bHBIX TOUEK
B MpHUpOJE HE cyllecTByeT. MaTepHajbHasi ToYka ecTh abCTpakuud,
H/lea/u3upOBaHHbIH 06pa3 peanbHO CYLISCTBYIOUIUX Teld. MoXHO WU
HeJb35l TO WM HHOE TeJO NPH H3yYeHHH KaKoro-aubo JBHKEHHSA NpH-
HATb 3@ MAaTepHaNbHYI0 TOYKY — 3TO 3aBHCHT He CTOJIBKO OT CaAMOro
Tesla, CKOJbKO OT XapakTepa /BHKEHHs, a TakXKe OT COJlepKaHusl
BOIIPOCOB, Ha KOTOPbIE Mbl XOTHM IMOJYy4YHTb OTBeT. AGCO/IOTHBIE pas-
Mepbl Tela NpPH 3TOM He HrparT poJi. BaxkHbl omuocumenvHbe pas-
Meps, T. €. OTHOILEHHS pa3MepoB Tela K HEKOTOPBIM PAcCTOSHHAM,
XapakTepHbIM /s paccmarpueaemoro jsikeHus. Hanpumep, 3emo
IIpH pacCMOTpeHHH ee opOHTaJdbHOrO JIBHKeHHs BOKPYT CosHua ¢ rpo-
MaJIHOH TOYHOCTBIO MOMKHO NMPHHSTH 32 MaTepHaNbHYIO TOUKY. Xapak-
TepHOH JVIMHOH 3]1eCh sIBJISIETCS pajnyc 3eMHOH opouTthl R ~ 1,5 -10% gu.
OH oueHb BEIMK II0 CPaBHEHHIO C pajHyCOM 3eMHOro Liapa r ~
~ 6,4-10° kM. Bnarojaps stoMy npH opOMTAlLHOM JBHMKEHHH BCe
TOUKH 3eM/IH JBHKYTCS NPaKTHUECKH OfUHaKoBo. [ToaToMy JocraTouHo
paccMOTpeTh JIBHKEHHE TOJbKO OJHOH TOUKH, HAIpHMEp IEHTpa 3eM/lH,
1 CUHTATb, YTO BCE BEILECTBO 3eMJIH KaK Obl COCPeNOTOUEHO B 3TOH reo-
MeTpHueckoll Touke. Takas ujeasu3auus CUABLHO YIpOLlaeT 3ajavy
06 opGHTAIbHOM JIBHKEHHH 3eMJIH, COXPaHsisl, OJIHaKO, BCE CYIIECTBEH-
Hble 4epThl 3TOro JBHKeHnd. Ho 3Ta upeanusanus He rOAHTCA NPH pac-
CMOTDPEHHH BpalleHus 3eMaH BOKPYT COOCTBEHHOH OCH, H60 GeccMbic-
JIEHHO TOBOPHUTb O BpAlleHHH TeOMEeTPUUYECKOH TOYKH BOKDPYT OCH,
npoxojsauiell uepe3 3TY TOUKY.

B ompenenenue marepHanbHOH TOYKH Mbl BKJIOYHJIH YCJIOBHE,
YTO OHA J0/IKHA OBITb MQKPOCKONUMECKUM MeAOM. ITO CLEJIaHO I
TOro, 4TOObl K €€ JIBUKEHHIO MOXKHO ObLIO NMPUMEHATh KJI4CCHYECKYIO
MexaHuky. OJHako B psje ciydyaeB H JIBHKEHHE MHKPOYaCTHI MOXKeT
paccMaTpHBaThcsl Ha OCHOBe KJjaccHuecKoil mexanHKH. Ciofa OTHO-
CATCS, HAlpHMep, JBHXCHHS 3/JEeKTPOHOB, IIPOTOHOB HJIH HOHOB B yC-
KOPHUTEASIX U 3JIeKTPOHHO-HOHHEIX TMpUBopax. B aTuX cayyasx MHKpo-
YacTHIBI MOMKHO pacCMaTpHBaTh KaK MaTepHasbHblE TOYKH KJ/accHue-
CKOH MeXaHHKH.

3. MexaHukKa OJHOH MaTepHAaJbHOH TOUKHU HJIH, KOPOUE, MEXaHuKa
mouKy B KJAcCHYECKOH QHM3HKe SBJASETCH OCHOBOH M5 H3YYCHHS
MexaHuKH Boobue. C KJIacCHUecKOH TOYKH 3pEeHHs IIPOH3BOJIBHOE
MaKpOCKOIIHYECKOe TeJO0 HJH CHCTEMY TeJ MOMKHO MBIC/JIEHHO Da3GuThb
Ha MaJlble MAKPOCKOIIHUECKHEe YaCTH, B3aHMO/IeficTBYIOIIHE Mex/ly coGoH.
Kaxaylo u3 Takux uyacteli MOXHO NPHMHAThL 38 MaTepUabHYiO TOYKY.
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TeMm cambiM H3yueHHe ABHKEHHS IPOM3BOJBHOH CHCTEMBI T€Jl CBOAHTCS
K HM3YYEHHIO CHCTeMbl B3aUMOJEHCTBYIOIIHX MaTepHaJbHBIX TOUYEK.
ECTecTBEHHO [103TOMY HAYaTb H3YYEHHE KJACCHYECKOH MEXaHHKH C Me-
XaHUKH OJHOH MaTepHaJbHOH TOUKH, & 3aTeM IepeHTH K U3YyYeHHIO
CHCTEMbl MAaTEPHAJLHBIX TOYEK.

BribepeM Kakyio-JHO0 IIPOH3BOJIBHYIO CHCTEMY oTcueta U OyieM
OTHOCHTb K HeHl [BHXKEHHE MaTepHa/bHOH TOYKH. J[BUKEHHE TOUKH
6yZeT ONHCAHO IOJHOCTBIO, €CH OyIeT M3BECTHO €e. IOJIOXKEHUE B JII0-
60fi MOMEHT BpEMEHH OTHOCHTENBbHO BBLIODAHHOH CHCTEMBI OTCYETa.
[lonoxeHue TOUKH Mbl YCIOBHMCSI XapaKTepH30BaTh €€ MNpPSIMOYToJb-
HbIMH KOODJAHHATaMH X, Y, 2, SIBJSIOMIHMHCA [IPOEKLUUSIMH ee pajuyca-
BEKTOPa ¥ Ha KoopAuHaTHble ocH. [lojiHOe onHcaHHe JBHKEHHA CBO-
JHTCS TO3TOMY K HaXOXKACHHIO TPeX KOOPAMHAT X, y, z Kak GYHKOMA
BpEMEHH £

x=x(), y=y@), z=20), @.1)
HIH K HaXOXJACHHIO OAHOH BeKTOpHOH (YHKUHH
r=r(f. 2.2)

Oznnako A5 GOpMyJHPOBKH OCHOBHBIX 3aKOHOB MEXaHHKH, C MTOMOIILIO
KOTOPHIX TEOPETHYECKH MOTYT ObITh HalJeHBl paccMaTpHBaeMble GyHK-
IIHH, CYIIECTBEHHBI 1BAa HOBHIX HOHATHS — IOHATHE CKOPOCMU U B OCO-
OEHHOCTH TIOHATHE yckopeHus. K YCTAHOBJEHHIO 3THX [IOHATHH MbI
U 1epeizeM.

§ 3. CxkopocTb M ycKOpeHHe TpPH NPSAMOJHHEHHOM IBHKEHHH.
YrioBasi CKOPOCTb H YIJIOBOE YCKOPEHHe

1. PaccmorpuM cHavana vactHB caywall, Korjga marepuajipHast
TOYKa JBHIKETCS BJlob NpsAMOH JuHHH. [IpuMem sTy mpsmylo 3a Koop-
JMHATHYIO ock X, NOMECTHB Hauaso KoopauHaT O B KakoM-TO IipOHU3-
BOJILHOH Touke ee (puc. b). [losiokeHHe MaTepHANLHOH TOYKH B pac-
CMaTpPHBAEMOM cJlyyae olpefe-

0 Ay Ay . "
¥ JIFI€TCS OJIHOH KOOpAMHATOMH:
[ > ] |
“Az x=x(f). (3.1
Puc. b. [lycte B Kako#i-To QUKCHpO-

BaHHBIH MOMEHT BpemeHH I
MaTepHajipHasi TOYKAa HaXoautcs B mosoxeHHH A;. B 3ToT MomeHT
€e KOOpJHHAaTa paBHa X; = x (f). B Gonee mo3fHHH MOMEHT BDEMEHH
MaTepHajpHasA TOYKA IEPEMECTHTCS B MoJjoxeHHe A, ¢ KOoopAHHATO#H
X, = x (¢ + Af). 3a Bpemss Af maTepuaspHas TOYKA IPOXOAHT NYThb
Ax = Xy — %, = x (t + Af) — x (f). OH CUMTAETCS NONOKHTENBIIbIM,
€C/IH NepeMellieHile COBepLIaeTcsi BIPaBO, H OTPHLATEIbHBIM, €CJH
OHO NpOHCAOAHT BJjeBo. OTHOLUEHHe NpolifeHHoro nytu Ax K npome-
XKYTKY BpemeNH Af Ha3bBaeICsl cpedHetl CKopocmsy Mamepuasbhol



