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3. IMHAMHUKA

3aganue JI1. Teopembl IMHAMUKH TOYKH

Ycaosue 3aganuda. Taoceras watiba maccoil m, umes 8 mouke A Hauwaio-
HYK CKOPOCMb Vg, CKOAL3UM NO UB0EHYMOL OCU U, COPBABULUCL C Hee 8
mouke C, Haxodumcs HeKomopoe 8pems. 8 c80600HOM noieme, a 3amem
yoapsemcs 0 BepMUKAALHYIO WAL 20PUBOHMALLHYIO npespady.

Tabauna 3.1

m=0.2Kl‘,’y=6007t1 =5¢,r=3M,
vo =26M/c, R=9H,a=1w,
a=45°, = 30°, F:O.Qexp(é) + 1.

m =0.3kr, vy =45° t1 =2c¢c, r=4wMm,
vo =25M/c, R=13H, a="Tw,
o= 60°, B= 45°, F=0.1exp(%) + 3t.

m = 0.4kr, vy =15°t1 =2c¢c,r=5M,
vo =26M/c, R=6H,a="Tw,
a=75°, = 60°, F:O.Bexp(%) +t2.

m = 0.5kr, v =15°,t; =4 ¢, r=6 M,
vg =26M/c, R=7TH,a=9w,
a=90°, 8= 75°, F=3cos(wt/2) + 4t.
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m = 0.6kr, vy =30° t1 =4 ¢, r=3M,
vo =26mM/c, R=15H, a=5wm,
a= 30°, B=15°, F=4cos(rt/3) + 3t.
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m = 0.7kr, v = 15°, t; =3 ¢, r=4wm,
vg =26M/c, R=12H, a=6wm,
a= 45°, 3= 30°, F=2cos(mt/4) + 3t2.




J1. TeopeMbl AHHAMHKH TOYKH

Ta6uua 3.2

et
m = 0.8kr, vy =15° ¢t =3¢, r=5 M,
vo =27m/c, R=11H, a=10 m,

a= 60°, 3= 45°, F=2sin(7t/3) + 9.

0y
m = 0.9xkr, v =30°t; =1¢c, r=6wm,
vo =27M/c, R=8H,a=6wM,
a=90°, B= 75°, F=3sin(wt/4) + t2.

m = 04kr,y=60° ¢t =1c,r=3wm,
vo =27M/c, R=10H, a =14 v,
o= T75°, B= 60°, F=4sin(nt/2) + 5t.
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m = 0.5kr, v =75° t1 =5¢, r=4wm,
vo =25M/c, R=5H,a=5M,
a= 30°, B=15°, F=2cos(nt/5) + 4.

m = 0.1kr, vy =60°,t;1 =5 ¢, r=5 M,
vo =26M/c, R=5H,a=2w,
a=45°, 3= 30°, F'=2cos?(7t/6).

m = 0.2kr, v =45°,t1 =2c¢, 7 =6 M,
vo =25M/c, R=1H,a=3wm,
a= 60°, 8= 45°, F=y/2t + 1.
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m = 0.6xkr, vy =15°t;1 =2c¢,r=3 M,
vo =26M/c, R=3H,a=2w,
o= 30°, 8= 15°, F=0.1texp(t/4).

m = 0.9kr, v =15°t; =4 ¢, r=4wm,
vo =25M/c, R=4H,a=5wm,
a= 60°, B= 45°, F=t\/t2 + 1.
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Ta6auna 3.3
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m:O.QKr,'y::SOO,tl =4c,r=5M,
vo =26M/c, R=9H,a=1w,
a= 45°, B= 30°, F:O.Qexp(é) + 1.
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m = 0.3kr, vy =15°,t1 =3¢, 7 =6 M,
vo =25M/c, R=13H,a=Tw,
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m = 04kr,y=15°t1 =3¢, r=3 M,
vo =26M/c, R=6H,a="T7w,
a= 75°, B= 60°, F:0.3exp(%) + ¢2.

a= 60°, 8= 45°, F:O.lexp(%) + 3t.
18 a

—
m = 0.5kr, v =30°,¢t1 =1c,r=4wm,
vg =26M/c, R=TH,a=9 M,
a=90°, 8= 75°, F=3cos(nt/2) + 4t.

m = 0.6kr, vy =60°,t1 =1c,r=5M,
vo =26mM/c, R=15H, a=5wm,
a=30°, B=15°, F=4cos(rt/3) + 3t.
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m = 0.7kr, vy =75°,t1 =5 ¢, r=6 M,
vg =26M/c, R=12H,a=6wm,
a= 45°, 3= 30°, F=2cos(mt/4) + 3t2.

m = 0.8kr, y =60°,t1 =5c¢,r=3wm,
vo =27M/c, R=11H, a =10 m,
o= 60°, 8= 45°, F=2sin(nt/3) + 9.

m = 0.9xr, y =45°, t; =2¢, r=4wu,
vo =27M/c, R=8H,a=6wM,
a=90°, B= 75°, F=3sin(wt/4) + t2.
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Ta6auuna 3.4

m = 04kr,y=15°t1 =2c¢c,r=5m,
vo =27M/c, R=10 H, a = 14 w,
o= T75°, B= 60°, F=4sin(nt/2) + 5t.

m = 0.5kr, v =15°,t; =4 ¢, r=6 M,
vo =27M/c, R=5H,a=5wm,
a=30°, 8= 15°, F=2cos(wt/5) + 4.
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m=0.1gr, vy =30°t1 =4 c,r=4wm,
vo =27M/c, R=5H,a=2w,
a= 45°, B= 30°, F=2cos?(7t/6).
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m = 0.2kr, v =15°,¢t1 =3¢, r=5m,
vo =27M/c, R=1H,a=3wm,
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et
m = 0.6xkr, vy =15°t1 =3¢, r=6 M,
vo =26M/c, R=3H,a=2w,
o= 30°, B=15°, F=0.1texp(t/4).

a= 60°, 8= 45°, F=y/2 1 1.
28 2

—0
m = 0.9xr, v =30°,t1 =1c,r=3m,
vo =25M/c, R=4H,a=5wm,
a= 60°, B= 45°, F=t\/t2 + 1.

m = 0.6xkr, vy =60°t1 =1c,r=4 M,
vo =25m/c, R=15H, a=5wm,
a=30°, B=15°, F=4cos(rt/3) + 3t.
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b
m = 0.7kr, vy =75°,t1 =5 ¢, r=4wm,
vg =26M/c, R=12H,a=6wm,
a= 45°, 3= 30°, F=2cos(mt/4) + 3t2.
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Ha npsimosinHefiHOM yuacTke NyTH laiifa pasroHsieTcs B Te4eHHe BpeMe-
HU t = {1 mepeMeHHON cusIol F', HanpaBJIeHHOH MO YIVIOM Y K epeMelleHHIO.
Ha xpuBonnHeliHOM y4acTKe oCH, U30THYTOH 10 Jyre OKPY»KHOCTH pajuyca r
(reomeTpuyeckuil LeHTP B Touke O), NEHCTBYET NOCTOSHHAS CHJIa CONPOTHB-
JeHus R. YuacTku ocu conpsiraloTes B Touke B 6e3 uamnoma. Best TpaekTopus
HaXoAUTCs B BePTHKa/bHOH MJOCKOCTH. B KakoM MecTe mai6a ymapurcs o
nperpany? (b — ?) Hafitu naBneHne malOel B cepefinHe KPUBOJHHEHHOTO
yuacTka Tpaektopuu. Cuna F' nana 8 H. (ta6:1.3.1-3.4).

ITPUMEP BbIIIOJHEHHNY] 3AAHNAI

F = 4¢3 + sint,
t=2c,

m = 1.5 Ke,

a = 45°,

B =75
R=3H,
a=2M,
va = 25 M/c,
r=238 M.

Puc. 3.1

Haiitu paccrosHue b 1 paBjeHue maloel Ha ocb B Touke C.

Pemenue

Hnst Toro, uto6bl HaliTU b, HEOOXOAUMO 3HATH CKOPOCTb LIAHOBI B TOUKE
C. Ha yuactke AB, rne 3anaHbl JnelicTBytomye cujbl (F W CUa TAXKECTH)
U BpeMs, TPUMEHHUM TeopeMy 00 HW3MEHeHHWH KOJHWYecTBa [BHUIKEHHS, a Ha
yuactke BC, rne M3BecTeH NyTb — TeopeMy 00 HM3MeHEHHH KHHETHUeCKOH
JHEPrUH.

YYACTOK AB
U F
B HN3o06pasum neficTByolIMe Ha a6y cuibl. B npo-
. eKLUHN Ha ocb AB 3anuiieM ypaBHEHHE TeOpeMbl
30° 00 M3MEHEHUH KOJMYeCTBa JBHKEHHUS
t
G v\ Ua mug —mva = / (F cos30° — mgsin 75°)dt.
N G =mg 0
Puc. 3.2
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Orclona HaiiieM CKOPOCTb I1aii6bl B Touke B

30° t
vp =v4 + o8 / (4t + sint)dt — gt sin 75°
0
=4 cos 30 (t* — cost)|2 — 2gsin 75° =
0.866

=25+~ (1640416 + 1) ~ 9.81-0.966 - 2 = 16.10 /c.

YYACTOK BC

Haiinem pa6oty cuij, NpuIoXKeHHBIX K llaibe, Ha
yuactke nytd BC. Cuna tsxxecTH coBepliaeT pa-
60Ty Ha mepenaje BbicoT Mexay Toukamu C u B.
W3 ueptexa sicHO, 4To paboTa paBHA

—mg(CC" — BB') = —mgr(sin 60° — sin 15°).
o 15°c B’
Tak kKak Touka mnepemellaeTcsi BBepx, To pabora

JIOJPKHA OBITb MeHbIle HYJIS.
Puc. 3.3

CuJsia TpeHUs HampaBJieHa 10 KacaTeJNbHOH K TPAeKTOPUH, JJHUHA MYTH
(nyra BC) paBHa ram/180, rae oo — yroa B rpapycax. Teopema 06 H3MeHeHHH
KHHETHYECKOH HEPTHH TOUKH Ha ydacTke BC' mpuUMeT BUJ

2 2
m;)c - m;JB = —mgr(sin 60° — sin 15°) — R%.

Haiinem

vE = vh — 2 (g(sin60° —sin15°%) + ngﬁ) r=

457
180-1.5
ve = 11.78 m/c.

YYACTOK CBOBOJHOI'O IIOJIETA
Y

=16.1> -2 (9.81(0.866 —0.259) + 3 ) 8 = 138.77 (m/c)%.

b |
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CocTaBHUM ypaBHeHHUS JBUKEHHUs Tejia, OpPOIEHHOTO Mof yrioM 3 — o =
30° K rOpU30HTY C Haya/JbHOH CKOPOCTbIO v¢. Hauasno koopaunat nomectum
B Touke C'. Bpewms ¢ , OyneM oTcuuTbiBaTb OT HyJs. Ha maiiby peiicTByet
TOJIKO OJHA CHJla — BEpPTHKaJbHas cuja TsxkecTd G = mg:

mi =Y F,=0, mj=>» F,=-mg.
[TpouHTErpHpyeM 3TH yPaBHEHHS ABaXKAbl IPH HAYaJbHBIX YCJIOBHSX
t=0, =0, y=0,  =vccos30°, y = vcsin30°

mi =c1, mx = [cdt = et + ez,

2
my = [ —mgdt = —mgt + c3, my = [(—mgt + c3)dt = —mg’ + cst + ca.
W3 HayasbHBIX YCJIOBUH HalileM KOHCTAHThl HHTETPUPOBAHHUS
c1 = v cos30°, c3 = vesin30°, co = ¢4 = 0. [Monyyum

T = ve cos 30° - ¢,
2

t
y = vo sin 30° -t—gi.

B HekoTOpbIli MOMEHT ¢, BBICOTA Yy JeTsllel Wal6bl OyneT paBHa a, T.e. Ial-
6a ymapuTcs 0 ropu3oHTasbHylo nperpany. Hailipem t., peliuB KBaapaTHoe
ypaBHeHHe a = ve sin 30°t, — gt2/2:

0.5vc &+ /0.250¢ — 2ga
g

ty1,2 =

_ 11.78-0.5+ V3469—-2-9.81-1.5 ~ 5.89+2.29
B 9.81 981
ti1 = 0.367 ¢, t.o =0.834 c.
W3 nByx pemenuil 6epeM MeHblllee — MOMEHT T1€PBOTO NepecedeHus Tpa-
€KTOPHH C TIOBEPXHOCTHIO MPerpaisl.
IIpu t. = 0.367 ¢ umeem

b=z =wvccos30°-0.367 = 11.78 - 0.866 - 0.367 = 3.74 m.



