[image: image1.png]Mezanunecrum deuoicenuem Te1a HASLIBAETCA UIMCHOHUE €T0
TIQJIOKEHUA B IPOCTPAHCTBE OTHOCATE IPHO OPYTHX TEJI C TeUeHN-
eM Bpemenn. Kunemomuxa u3yvaeT OBIDKEHNe TeJ BHE 3aBHCH-
MOCTH-OT T€X IPHYUH, KOTOpLIE 00yCIaBIHBAIOT 3TO ABIKECHHE.

YacTo NpH PaCCMOTPEHNY ABIDKEHUS Tl MOXKHO npenebpeyus
¥X pasMepaMi. DTo GnIBaeT, HANDUMED, B TeX CJYYadAX, KOLNA
pasMepE! TeJT BO MHOTO Pa3 MeHbINe IPOUUX PAa3MepOB, ¢ KOTO-
PLIMH TIPHXOIUTCA UMETh JeJIo B yesoBuax manno# 3angum. Te-
JI0, Pa3MEpaMu KOTOPOrO MOXKHO NpeHeGpeyh B JAHHEX yCIOBHASK
ABIDKEHNA, HABRIBALTCA Mamepuarvholl mouxodl. JIna onvcanus
JBIDKEHHs TeNa HeoOXOOUMO YKAa3bIBaTh, OTHOCHTEJIHHO KAKOIro
zmpyroro Tena Gyzer pacCMATDHBATBHCA 9TO OBIDKEHNE, W CBA3BI-
BaTh C ITUM TEJIOM CHCTEMY KOOPAUHAT (HAIPUMED, NPAMOYTOIb-
ay10). Kpome TOTO, I ONUCABNA IBIDKEHN HEOBXOMMMO OTCUM-
TeIBATH BpeMd. COBOKYIIHOCTH CHCTEMBI KOODIMHEAT, TEJId OTCHE-
T2, C KOTOPHIM OHa CBA3AHS, H HENOADUKHBIX OTHOCHTEBHO T4
OTCHeTa YacoB HA3BIBACTCA cucmemot omeyema.

JIuEnA, KOTOPYIO OLUCHIBAET TEJ0 IPY CBOEM NBIDKEHHH, Ha-
sbIpagTCs mpaexmopuetl. B 3aBUCHMOCTH OT OPMBL TPACKTOPUH
PasyIM4aIoT IPAMONMHEHHOS B KPHBOIMHERHOE NBIZKEHME, YacT~




[image: image2.png]BBIM CJIyHaeM KPUBOJMHGHHOTO ABJIACTCA ABMKEHAE N0 OKPYH=
HOCTH.

Tlycrs MaTepRATIBHAS TOKA (TEJ0) HepeMecTuIach BIOJIE He-
KCTOpOft TpackTopun n3 Touxn A B Touxy B (puc. 1), JmmHa
TPAEKTOPHH, IO KOTOPO# TEJIO IPOLIO OT TOUKK A po Touxu B,
FASBIBAGTCA NiyMeM. DA BeMINHA FBAAETCA CKATAPOM X 060-
snagaerca l.
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[image: image3.png]Bekrop &) coeaussaAomull HavalbHoe NOTIOXKEHKe TeNa, (MaTe-
PHANBHOK TO'-IKPI) C ero NOCJeAYIOMMM HOJIOKEHIEM, Ha3hbIBACT-
ca nepemeweruesm. Kax Bummo u3 puc. 2 g, eCJ/Iu TENO ABMKET-
Cst IpAMOINHERHO M 6e3 W3MEeHEH!A HANPABJICHIA ABUX RN, TO
8 = [, T.e. Monynp NepeMENICHNs PABEH IDPOUIEHHOMY ITyTH.
Ecom e Te70, HOCTHrHYB TOUKM A, BEepHeICs B TOUKy B, TO

8=0B,al=04A+ BA. CrienoBaTesIbHO, MOIYJIb NEPEMENICHU
s <1 (puc. 26},
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Pzc. 2

Jlna xoNuYeCTBEHHON XapPAKTEPHCTUKH NPONECCA ABWKCHNA
TeJa, BROAWICH NIORATKE CKOPOCTH IBUKeHUst. Menosennot cro-
pocinuo noc"rynaTebenoro JABIDKCHUIA TEJ1a B MOMEHT BpEMEHH t
HA3BLIBAETCA OTHOMIEHUEC OYEHB MaJIOrC NepPEeMeIenus A3 K Ma-
JICMy NPOMEXYTKY BpeMeHu At, 3a x0TOPEI Ipou3OmNC 9TO He-
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HANpaBJIeHHKH N0 KacaTe/bHOR K TpaekTopun (eM. puc. 3).

Pxc. 3

Enunnua nyra — merp, (s} =1 u.

Enunmia ckopocTa -— MeTp B cekyHmy, [v] = 1 M/e.

Ommnocumenvrocms deuvicenun. Besikoe nosoxkenue Teiis, B
TPOCTPAHCTBE, €ro NOKOH ¥ ABIDKEHHe OTHOCHTETbEbL OTHOCH-
TEJIBHOCTh YIOJIOKEHUA Tesa 38KJIIOYALTCR B TOM, YTO OHO Pas-
JIAMHO OTHOCHTEIHHO PASHBIX TEJl OTCHETA M CBASAHHBIX C HUMH
PasHbIX CHCTEM KOopHuHAT. OTROCHTETLHOCTD IOKOR T8 COCTO-
RT B TOM, 9TO B OfHUX CHCTEMAX OTCUET TeJI0 MOXKET IOKOUTHCH,
B TO BPEMsA K2K B IPYTHX CHCTEMaX OTCYeTa — Aphratees. Ha-
puMep, BCe TeJia Ha 3emsie, HAXOOAMUEC B TOKOE OTHOCHTEIBHO
Hee, OBIKYTCA BMeCTe ¢ 3emnelt orsocuTesnsao Connna w 38e3m,
JIpixenue Tesia TAKXKE OTHOCHTEJIBHO, T. €. ' OTHOCHTENBHO Pas-
HBIX CHCTEM OTICHETa CKOPOCTH ABIDKCHUS TEJ PA3NWYHBI IO Be-
JMuuHe M HANPABJICHUIO W ONPEIeNIAIOTCH NPASUAOM CAOMCEHUR
cxopocmett, M3JI0XKEHHBIM HIBKE,




[image: image5.png]PaccMoTpuM HEKOTOPOE IBUKYINEECS TEJI0 # JIBE CHCTEMBI 0T~
cyeta. Omay w3 HUX ycsioBHO GyzeM cuwTars HemopsumkHOH (1860~
paropHolt), Apyryio — ABmKymelcsa OTHOCHTENHHO NepBoit. Ecmu
CKOPOCTH NBIGKEHWA TEJIa U MONBIDKHONK CUCTEMBI MEOIO MEHbIIE
CKOpocTH cBera, TO ¥ = #f + Uy, roe ¥ -— CKOPOCTb ABIDKEHUA
TeJia OTHOCHTEJILHO HENOABIDKHOK (aBoparopHoil) cucTeMbl oT-
cyeTa; ¥} — CXOPOCTD IBIDKEHNS TeJ1a OTHOCHTEONbED IONBIKEOH
CHCTEeME! OTCYETS; U2 — CKOPOCTH JBMIKEHHA HOIBIKHOR CHCTe-
MBI OTCYETa OTHOCUTENLHO Henompmkuolt cucremsl, HanmommmM,
YTO TaK KAK CKOPOCTH — BEKTOD, TO CKOPOCTH CKIIAIBIBRAIOTCS TIO
NPaBHUITY CJIOHKEHNA BEKTOPOB.




[image: image6.png]Tipy HepaBHOMEPHOM IOCTYHATEJIEHOM HBIXKEHHH CKOPOCTH
TEJIa M3MEHATEA C TeueHueM Bpemeryt, IIponece u3MeHeHnud CKO-
POCTH TEJIA XapPAKTEPU3YETCH YCKODEHWEM. YoKopenuem Hasbl-
BAETCA BEKTOPHAA BEJIUYNHA, PABHAA OTHOILEHIIO OY€Hb MAJIOTO
HM3MeHEHHsA BeKTOPa CKOPOCTH AT K MAJIOMY NPOMEXKYTKY BpeMe-
uu At, 33 KOTOPBI{ IPOUBOLIJIO BTO HIMEHEHNE:

a:%itl, e A = i ~ 3.

B cayuae NPSMOJMHEHHOIO [IBIDKEHMA HAIDaBJIEHHe BEKTO-
pa YCKODeHus & COBNALAET C HANPABJICHHEM BEKTOPA CKODOCTH
@73, €CJIM CKOPOCTh BOBPACTAET mo Moxymio (puc. 4 ¢), m npoTH-
BONOJIOXHO HATPARJICHIIO BEKTOPA CKOPOCTH T2, €CM CKOPOCTE
y6osaer mo Moxysio (puc. 46). Tlpu asibkeHMn Tena TO KpH-
BosMHeH O TPAEKTOPUH BEKTOP YCKOPEHHS & MOKET OKa3aThCsa
HATIPABJIGH TIOX JOBBIM YIJIOM K BEKTOPY Ckopoctu ¥y (puc. 4 6).
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Puc. 4

ELRHULA MaMEPERIs YCKOPEHIA — Memp Ha cenyndy 6 Kea-
dpame, [a] = 1 m/c?.
Pashomeptoist npamMounetinoim feudicenuem HaspBacT-
C51 JBWDKEHUe C TIOCTOARHON 10 MOZYJIO ¥ HANPABJICHNIO
cKOpOCTHIO. TIpH 9TOM TENO0 ABIKETCS BIOJb PAMOH Ji-
HRY ¥ 33 J106b1e pABHBIE IPOMEKY TKY BPEMEHH COBEPIIAET OTUHA-
KOBbIE NiepeMemenns. Y PaBHEHAE TAKOTO JIBIKCHNS HMEET BU:

F=d-1




[image: image7.png]Cambilh IpECTOH THR HEPABHOMEPHOTO IBIXEHUA — 10
PaBHOYCEODEHROE HBInKeHHe. PaeHoyckopehbim IBIKE-
HYEM HASEIBACTCA ABIDKEHHUE ¢ yCKOPEHYeM, IOCTOAHNEIM

-
[0 MOZAYJIIO ¥ HANPABJIEHUIO: & = %% = const. {Ipu 9TOM HIMeE-

HEHEE CKOPOCTH CO BPEMEHEM OINCRIBAETCA CIIENYIOMUM ypashe-
HueMm JEUHCENUR:

T=d+a-t, (1)

rae P — HAYAAbHAR CKODOCTD KBUIKCHHA.

Tlpy BHIMOSHEHUN PACICTOR CKOpOCTel W yCKOpeHnit Heobxo-
JHMO MEPEXOAUTH OT 3AMUCK yDPABHEHHI B BEeKTODHO! dbopye x
YDaBHEHNAM B Ble NPOEKUMit BEKTOPOB Ha OCH CUCTEMEI KOOD-
IWHAT, BHIGPAHHBE, KaK NPABUI0, 3 coobpaxersll yIOOCTBA 1
TPOCTOTH! OIUCARNS. '

Iz nocTpoenus zpagfuka cropocmt PABHOYCKOPEHHOIO ABH-
KEHNA ¢ HAYaJIbHOM CROpPOCTBIO BOCHOJIB3YeMCH npoexnuett Bex-
Toprolt dopmyas: (1) Ha npomasosbryo 0ch O

vz = v + ag + 4 )}

Tlo ropraonTanuol ocu Byaey orxnamBBarb BPeMs, N0 Bep-
THKATBHO — NPOCKINI0 BEKTODA CKOpOCTH Ha ock Oz (puc. 5).
I'paduxu I u II noxaser-
BAIOT U3MEHEHNE IIPOEK-
1Y CKOPOCTH Te1a Ha OCh
Oz Tpn paBHEOYCKOPEHHOM
HBYDKEHNH, KOTOA IIPOEK-
LuA YCKOPEHUA G TOJIO-
JXKUTESIbHE, 9TO OTBEHAET
YCJIOBHIO IBIXKEHUA, W30-
OpakeHHOMY Ha pucC. 4 4.

Tax KoK ap = Ei—(t—)iﬂo—ﬁ,

TO MOXHO TNOKA3aTh,
910 0 = tgo, Toe o —
YTOJI HAKJIOHS Tpaduka K
ocyt Bpemenn. Ilockonexy





[image: image8.png]@y > 07, TO YCROpEHHE Yy BIOPOrO. TeJjla DOJLIE, SRk - A==
ro. Ha rpacduxe IT1 0706paseno H3MEHEHHE NPOEKIMH CKOPOCTH
Ha och OF HpH PAPHOYCKODEHHOM IBIDKEHHH ¢ OTPHUATENbHAIM
SHAKOM HPOGKIHM YCKODEHWS Gy COOTBETCTBYIOMMM YCJIOBHAM
puic. 4 6. Tlo rpadrky CKOPOCTH MOXHO ONDENEHTE NPOCKINIIO
nepememenus Ha ock Oz 3a BpeMs ! 8(t1), xoTOpaA paBHA
[L7IOMATH SAMTPUXOBAHEOH TpaIelun Ha puc. 5. T'padux IV —
rpaduK CKOpOCTH DABHOMEPHOO ABIDKEHHS, T.€. HBIDKEHHS C
HYJIGBGIM YCKOPEHHEM.

B cayuae npAMOSMHEHHONO PABHOYCKODEHHONO ABMKE-
1ug peibepeM ock OF BIOJH HANPABJIEHAA NBIKCHAT.
Torna BpeMetHbe 3aBACAMOCTH NEPEMeIeHNS T6J1a & €10
CKOpOCTH B Ipoexuusx Ha ock OF moryT 6LITH PACCUUTAHKI TO
CTICHYIOMEAN OCHOBHBIM (POPMYAGHM, B KOTOPLIX 3HAK HPOCKIWH
YCKODEHHS 0, ONDPEANETHETCH yCIOBHAMM [BIKCHU: !

s 2 3 _ o2
va{t) = Voo + Aoty 3z(t) = voal + a,zt ; saft) = "_z(_t)%—z”!ll.

Coobodnbim nadenuem Tel HA3HIBALTCA JBIDKCHME H3 COCTOM-
s ooz (vp = 0) IOR JelcTBreM CHIIH TaxkeCTH B Ge3poaaym-
HOM IIPOCTPAHCTEE {B IpereGpexennE CONPOTUB/ICHUEM BO3OYXa).

. Yenopenue ceobodno nadarwuyczo meaa TIPH MaJIBIX BBICOTAX
Hag nosepxHocThi0 seMan (h € Rs, rne B — paguyc Bemn) cun-
T8ETCHA MOCTOAHHEIM ¥ NPHGIRSHTELHO paBHEM g = 9,8 M/c?,
J03TOMY CBOBOIHOE NMaJCHUe ABACTCA PABHOYCKODEHHSBIM IIBH-
JKEHEeM ¥ fJIF HEDO CHPABEIIABEL BCe (GJOpMyJIbl PABHOYCKOPeH-
HOTO IBWDKEHHs C 3aMEHOH YCKODEHNs a Ha g.

Paenomeprioe deudicerue meaa N0 OKPYICHOCTIY BOSMOKEHO
JIDK HAJIMNWE Y HETO CKOPOCTH M yCKODEHH:, NepueH UKy 1apHO-
TO CKOpOCTW; TP BTOM CKODOCTh T€Ja [0 BEeJIMHHHE ABJIACTCA
Heu3MeHHOM.

JTunetinott cXOpocmoo NBIKEHEA TEJa N0 OKPYXKHOCTH

HABLIBAETCE CKOPOCTH €10 ABMKEHAR BAOJb TPAGKTOPUH
W o= % Ba omuH HONHEBIH OGOPOT WO OXPYXHOCTH pas
myca R reno npoxomur myrs | = 2rR,at =T {T' — nepuon,

0bpanieHus Tena, paBHLill BpeMEHA OIHOTO IOJIHOTO 060p0T8), TO-
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B SIHUIY-BpeMEHH W 4GCTOMG GPaULEHUA. 3

Yenosot cxopoemu1o- EASHBACTC QHINTECKAS BEJIT N, PaB-

HAS OTHOMICHHIO YIVI3 IOBOPOTA PAIMYCA, IPOBEACHHOTO K TOHKE,

33 He;[(oTopmﬁ IPOMEXXYTOK BDEMEHW K BEJIMUHHE ITOrO IIpoMe-

KYTKa: W = t 34 nosmklit ofopor <p 27 pamnan, at = T.
2n

Toma nonyqaem w= % P 2rn. E\uuﬂuua ymosoﬁ cxopo—

cru — pasmaH/CeKYHAa — 3TO CKOPOCTh TAKOLO PABHOMEPHOTQ
BpAWERUA TOYKY, NPH KOTOPOM €& paauyC 3a OXHYy CEKyHIY HO-
BOPaMHBASTCA Ha YTOJI ONUH pamuan, [w] = 1 pan/e. {

Cosab meancly Mneltnot 1 y2ao6ol cropocmamu. CpasHun
dopmyany. pas sAHEHEOR CROPOCTH U = 2nRn ¢ dopmystolt yrio-
Bolt cxOpoCcTH W = 271, noAy M v = wk.
y::nopeﬂue npu PEBHOMEPHOM Heumcenuu mene noe ox-
proreroemu (yenmpocmpesmumensnoe yexopetiue). pn
PABHOMEDHOM IBIDKERII N0 OKDYHHOCTH SHAMEHNE CKO-
pocTH ocTaeTcs MOCTONHHBIM, 8 HAlpaBJese BeKTopa CKOPOCTH
¥ msmensiercst B Iponecce jpmwxenus (cM. puc. 46). Ipu Ma-
JIBIX MHTEpBasTax BpeMentt At 17 BeSTHHET MOy H3MEHeRHUS
CKOpOCTH Ay MOXKHO NOJIYHTDb: Ay = (%) + At, a nampazJie-
rue pexropa Afl GimSKO X HANPABJSHUIO HA UEHTP OKPYKHOCTH.
Taxum obpasom B Ciiydae At — 0 HaXOZHM, UTO LEHTPOCTPEMU-
TEJbHOE YCKOPEHUE HAPaBJICHO NO pajuycy K NCHTPY BPalNCHUE
I PACCUMTHIBAETCA HO hopMyTe:

v _ (- R

au=ﬁ=T=w2-R.





