YcioBue

Sagaga 9.3. ITonmagu «B s167109KO0! »

Bo Bcex wactax 3ajaum cOnpoTHB/IEHHEM BO3Jyxa cieyeT rnpenedpedb. Ock Y BeprukasbHa, a
ocb X TOPU30OHTA/ILHA. YCKOPEHUE CBODOJHOIO TAJIeHUs CUUTaTh paBHbiM g = 107

y

Yacts 1 «IIpucrpenka»

Testo GpoIIEHO MO/ YIJIOM (v K TOPU30HTY ¢ HEKOTOPOI BBICOTHI h HAJl IOBEPXHOCTHIO 3eMiiu. Mo-
JLyJIb HagaIbHOI ckopocTH Tesa pased v1. Ock X pacnosioxkena Ha moBepxHocTr 3emuin. 1.1 3anu-
IIUTe 3aKOH JIBUXKEHHUs TeJIa, TO €CTh 3aBUCHMOCTHh KOODJMHAT Tesa oT BpeMenu 1 (t), vy (t). 1.2
Iycrs vy = 20%, h = 10M, o = 30°. PaccumraiiTe rOpu3oHTAIBHYIO JAIBHOCTD MOJIETA TENIA, T.€.
KOOPJIMHATY Z B MOMEHT €ro IaJeHus Ha IIOBEPXHOCTH 3eMJIN.

YHactb 2. «CTpesbba 110 ABUXKYIITUMCH MUIIIEHSIM »

IlepBoe Teso OGpocaroT Tak, Kak OIKUCAHO B
Yactu 1, a BTopoe ¢ TOBEPXHOCTH 3eMJIN U3
TOYKHU, HAXOMAIIEHCS HA PACCTOSHHUH Sy OT y
Hadaja KoopawHat. Mojy/ib CKOPpOCTH BTO-
poro Tejia PaBeH VU, BEKTODP CKOPOCTU Ha-
IIPABJIEH O] yTJIOM (3 K TOPU30HTY, KaK TI0-
Ka3aHO Ha pUCYHKe. Tejra OpocaroT oHOBpe-
MEHHO.

2.1 Bamumumre 3aKOH JIBUKEHUS BTOPOIO
Tena To(t), yo(t). 2.2 Bamumure BBIpazKe- X
HUA JIJId 3aBUCUMOCTEH pa3HoCcTeil KOOpIu-

Har test (1 — x2) u (Y1 — y2) or Bpemenu. 2.3 Kak 3aBucnt paccrosiane Mexry teaamu S(t) or
spemenn? 2.4 [Iycrs nepBoe Tesio HaunHaeT najarb 6e3 HadaibHOl ckopoctu (v = 0). Ilog kakum
YIJIOM K TOPU30HTY [3 HaJ0 GPOCUTH [EepBOe TeJIo, 4To0bl OHO Tomnasio B nepsoe? Ilpu kakoii mu-
HUMAJIbHON HAYaIbHON CKOPOCTH BTOPOI'O TeJa Uy CTOJKHOBEHUE MIPOU3O0IIET JI0 MaIeHNUs IePBOTro
Tesa Ha 3eMJI0”7

octarouno HaiiTu JIOOYI0 TPUTOHOMETPUYECKYIO (DYHKIUIO (CHHYC, KOCHHYC, TAHI€HC...) yIa [3.
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2.5 Ilepsoe Tesio Gpocator ¢ nosepxuoctu 3emyi (h = () yrjaoM « K TOPU30HTY € HAYaJIbHOMN
CKOpOCTBIO v1. Bropoe tesio 6pocatot moj yriiom S. C Kakoit Ha9aIbHOM CKOPOCTHIO Uy HAJI0 OPOCUTH
BTOPOE TeJI0, YTOOBI OHO CTOJIKHYJIOCH ¢ ITepBbIM B Tojiere? [Ipn Kakoit MUHUMAIBHON CKOPOCTH Vg
BO3MOYKHO CTOJIKHOBEHWE B TI0JIeTE”!

Pemenune

Sagaga 9.3 ITonaau «B s16J109KO!»

Ornucanve JBUzKeHUs Teja, OPOIIEHHOTO IO, YIJIOM Yy TOPU30HTY, SIBJISETCS HACTOJIBKO M3BECTHOMN
n 6aHAJILHOI TeMO 3a/1a9, 9TO BCAKHE MOJPOOHBIE KOMMEHTAPUH K PEIIEHUIO OY/IyT U3JIUITHIMU.

y Vi

1.1 3akoH jBUXKEHUs TeJa 3aaeTcsd (DYHKITAAMEI

x1(t) =vicosa-t

t2
yl(t):h+vlsina-t—%. (1)

1.2 TopuzonTayibHas JTAJILHOCTb paBHA KOOPJAWHATE & B MOMEHT mnajeHus, T.e. mpu y = 0. [ia
olpeJie/IeHNsI BDEMEHU JIBU2KEHUS CJIEJIyEeT PENIUTh YPaBHEHUE

t2 visina + +/(vysina)? + 2gh
Py o p Y V(visina)? + 29

~ 2,73c. 2
u ; T ()

h+wvisino-t—
Torma JaJpHOCTE HOJIETA

S =z(t") =vycosa - t* ~ 47w

YHactb 2. «CTpenbba 1o ABMXKYIITUMCSA MUITIEHSIM »
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[IepBoe Tesmo GpocaloT Tak, Kak OIUCAHO B
Yacru 1, a BTOpoe ¢ IMOBEPXHOCTH 3€MJIU U3
TOYKM, HaxXOJdIleiics Ha paccTosgHun Sy OT
Havaa KoopaumHaT. Mo yib CKOPOCTH BTO-
poro Tejia paBeH Uy, BEKTOP CKOPOCTH Ha-
[paBJjieH 1o, yriioM [ K TOPU30HTY, KaK II0-
Ka3aHo Ha pucyHke. Tejia OpocaroT oJIHOBpe-
MEHHO.

2.1 3aKoH JBUXKEHUSI BTOPOI'O TeJIa 3aIliChI- X
BaeTCsl aHAJIOTUIHO

xo(t) = So —vecosf -t

2
t) = vasin gt = L= (3)

2.2 Pasznocreii koopauHar Te (x; — o) u (Y1 — Y2) 3aBUCAT OT BDEMEHU O 3aKOHAM:

(1 —23) = (v1cosa+vycos f) -t — S

(y1 —y2) = h+ (vysina — vy sin ) - . (4)

BakHO OTMETHUTD, YTO PA3HOCTH KOODJMHAT HE 3aBHCAT OT BPEMEHHU OT YCKOPEHHs Tesl (Tak Kak
OHU OJINHAKOBBI), IOTOMY B JIAJIbHENIIEM «MOXKHO 3a0bITh» 06 YCKOPEHUH CBODOHOIO A IeHS.

2.3 Paccrostane mex ity Tesamu S(t) onpesensercs 1o Teopeme [Tudaropa

S(t) = v/((vicosa +vycos B) -t — So)2 4 (h + (vysina — vysin ) - t)2. (5)

2.4 Tak KaK yCKOpeHHe MOYKHO He YYUTBIBATDH, TO HYKHO IEJIUThCS IIPAMO B TOUKY HavdaJja MajeHusd,
IIO3TOMY

g8 = (6)

g.

MunumasbHast CKOPOCTb, KOT'/Ta TE€JIO JOJIETaeT 10 OCHOBaHUA YCTYIIa

202 sin 3 cos S
SO = 2 B 6 = U2 min = " 920 .
g 2sin [ cos 5

2.4 Moo, KOHEYHO, aHAJU3UPOBATEL YCJIOBUSA OOPAINEHUS B HYJIb «IIPOCTEHBKOIO» BBIPAYKEHUS

(5). Ho ropaszo mpoiiie mepeiiTi B cucTeMy OTCYeTa CBA3AHHYIO C TEPBBIM TeJOM. B 31oit cucre-
Me OTCYeTa OTHOCUTE/IbHAS CKOPOCTH BTOPOI'O TeJja JOJKHA ObITh HallpaB/eHa Ha TOYKY BbLIETA
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repBoro teja. O4YeBUHO, ITO BEPTUKAIBHBIE KOMIIOHEHTBI CKOPOCTEN JIOJIZKHBI OBITH OJMHAKOBBI,
IIO3TOMY

sin o
sinf3

Tena CTOJIKHYTCdA B BO34YyXe, €CJIM BpeMd UX II0JIeTa 6OJII>HI€, 9EM BpEMA UX COIMKEHNS 110 ropu-
30HTaJIk, T.€. IIPU BBIIIOJIHECHUUW YCJIOBUA

vmsina =wvysinff = vy =1

209 sin - So S s 950 sin «
? 2 sinBsin(a + 8)

g V1 COS (v + vy cOs 3

[Tpu BBIBOJIE 9TOTO YCJIOBUSI HCIOJIB30BAHO COOTHOIIEHUE (8).
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