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Nel (20 6as1oB) YennoBek €30UT Ha OAHOKOJIECHOM Beocuiieie no kpyry. Ilpu
TOM TOYKa KOHTaKTa Kojieca ¢ onopod K mnepeMemaercss BIOJIb OKPYXKHOCTH
pamuyca R = 2 M ¢ HOCTOSIHHON JUHEWHOW CKopocThio V' = 2 m/c. Bo Bpems
JIBUKEHUSI BEJIOCUIEANCT HAKIOHEH TOYHO B CTOPOHY LieHTpa Kpyra. IIpu stom
orpe3ok KC = 50 cMm, coegunsromui Touky K ¢ meHtpom Macc C 4eloBeka,
o0pasyeT ¢ rOpU30HTaIbHOMN MJIOCKOCThIO OCTOSIHHBIN yrona o = 60°.

Haittu ckopocTs, ¢ KOTOpOU nepemermaercst HeHTp macc C 4eaoBeKa.

OTBeT U pelieHue:

Bpems 1', B TedeHHE KOTOPOTO BEJIOCHIIEANCT COBEPIIAET OMH ITOJIHBINA 000POT I10

Kpyry, paBHO
B 21R
o

Pannyc r OKpy>KHOCTH, BIOJIb KOTOPOM ABMXKETCA HEHTp Macc C BEJIIOCUIIEINCTA,

T

paBcH

r=R-I[cosa.

JInuHa 3TOM OKPY>KHOCTHU paBHA
2nr =2n(R—1-cosa).

Ilearp macc C coBepiaer 060pOT MO KPYry B T€YEHHE TOTO K€ BpeMeHu 1,

HIO3TOMY CKOPOCTh V JBHKeHMs IeHTpa Mmacc C paBHa

2n(R—-1-cosa) V2n(R—l-cosoc) /
Y= = =V|1-—-cosa
T 21R R

0,5 1
v=2x|[1- - X cos(60°) | =2 X (1 _§) =1,75(M/c)

OtBet: v = 1,75 M/c.
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Ne2 (30 6as10B) PoOOT JIOBUT 1IapUK, BHIIECTAIOIINI UX TOUKH, PACTION0KEHHOMN HA
paccTosiHUM S = 2 M Ha TOM e BBICOTE, YTO U OCHOBaHUE poOoTa. [1lapuk BruieTaeT
CO CKOPOCTBHIO 5 M/C moj yriom 60° OTHOCUTENHHO TOPU30HTA.

JloBymika aii 1mapuka npeacTtaBisieT coOol TpyOy, B KOTOPYIO MIAPUK 3aJETHUT
TOJBKO €CIIH BEPXHHUM KOHEL JIOBYIIKM OKAaXETCS HAa TPACKTOPUHU JBUKCHHS
[IapyKa, a HalpaBJIeHUE JBUKEHNS B TOUHOCTH COBIIAJIa€T C HAIIPABJIEHUEM TPYOBI.
B Kkakoif TOYKE OTHOCUTENBHO CBOErO0 OCHOBaHUS POOOT JOKEH IOMECTUTH
BEPXHIOIO TOYKY JIOBYIIKHM, €CIM HUMeEeTCs TpeOOoBaHUE, 4YTO OHA JIOJDKHA
pacronararscs noJ yriiom 45° k ropu3oHTy? B OTBETE yKa)KUTE KOOPAUHATHI TOUKH.
VcKopeHHMe CHJIBl  TSKecTH IpuHATH 10 M/C?, CONPOTHBIEHHEM BO3yXa
npeHeOpeyb.

p
OTBeT U pelieHue:
HauanbHasg ckopocTh mapuka
(Vx, Vy) = (Vcosp,Vsinf)
Tekymast CKOpocTh
v, =V, v, =V, —gt
Texymas koopauHara
gt’
x,=s=-Vt, y = Vyt_T
¥Yron kacaTeapHOU K TPACKTOPUU
V, —gt
Ortcro1a HaXOIUTCSL BpeMs BCTPEUHU
V.itga+ Vy
t=———
g
Jlanee KOOpAMHATHI, IPU 3aJaHHBIX 3HAYEHUSAX YTIIOB
1 3 1+ 1+ ? ?
LR S LT AN L LA S LY A
2 2 2 g 4 g 4g
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_, 1+\/§X25 0,29 ()
1= 2 (10~ Pe7M
- = 0,625
Y1 4% 10 (m)

OtBer x4 = 0,29 M,y; = 0,625 M
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Ne3 (30 6ama0B) KBagpokomrep maccoit m = V2 Kr JIETHT IO TOPH3OHTAIN C
MOCTOSTHHOM cKopocThio V' = 5 m/c. Ero kopmyc HakJIOHEH K TOPU30HTY, TaK 4TO
yroid MeXAYy IUIOCKOCThIO, B KOTOPOM pacHoJIOKEHbl BHUHTBI, COCTAaBISET C
TOPU30HTOM Yrod 6.

Ay
|
[}
ICD
I

mg FE
CymmMmapHas cuna taru Fr, pa3BuBaemas BHHTAMHM KBAaJPOKONTEPA, B KAXKIBIN
MOMEHT BpPEMEHHU HampaBjeHa NEPHEHIUKYJISIPHO IUIOCKOCTH BHUHTOB. Ha
KBaJPOKONTEP ACUCTBYET TAaKXKE CHJIA CONPOTUBICHUS Cpelbl F,, HampaBiICHHAs
IPOTHB BEKTOPA CKOPOCTH 1IeHTpa Macc M paBHasd ¢ V2 (rie ¢ = 0,2 KI/M — HEKOTOPBIi
KO3(pULIMEHT, KOTOPBINA MBI JJIsl HPOCTOTHI OyJIEM CUUTATh MOCTOSHHBIM).

Haiitu Tsiry, co31aBaeMy10 BUHTaMH KBaJPOKONITEPA ITPU TAKOM JIBHXKEHUU, & TAKKE

yron 8. YcKopeHHe CHIIbl TSKecTH IpuHaTh 10 M/c?,

OTBeT U pelieHue:
ChopoekThpyem Cujibl Ha TOPU30HTAIb U BEPTUKAJIb, YUYUTHIBAS, UYTO JBHKCHHUE
PAaBHOMEPHOE U BPAILICHUS HET:

0=-F, +F,sin@

0=-mg+F,cos@

OTtcrona:
F. = JCZV4 + ng2
VZ
0 = arctg ¢
mg
Ilocuntaem

2

1
Fp = (g) X 5% 4+ 2 X 100 = V25 + 200 = 15(H)

0,2 %2

5 V2 .
0 = arctg(m) = arctg(T) ~ 19,47

OtBet: Fr = 15H, 6 = 19,47°
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Ne4 (25 6ansoB) Po6oT ABMIKETCS IO POBHOM TOPU30HTAIBLHON MOBEPXHOCTH
10 JINHUHU (CM. mpaekmopuio).

D

B C

J

Tpaexmopus

Tpaextopuss mnpexacraiasier cobOoit wmHoroyronbuuk ABCDEFGHIJKL,
COCTaBJIEHHBI M3 OTPE3KOB JABYX PAaBHOCTOPOHHUX TPEeYroiabHWKOB ABL n FHG,
nByx kBajaparoB BCKL v EFHI v npaBwibHOTO mectuyroibHuka CDELJK.

PoGoT ocHaméH nByMsI OTIEIBHO YIPABISIEMBIMU KOJECAMU, PACCTOSHUE
MEXKJy LIEHTpaMu KOJEC cocTaBisieT 15 cM, paamyc kojeca poOOTa paBeH 5 CM.
YtoObI mpoexaTh NPSAMOJUHEUHBIN y4acTOK AB KaxJa0e U3 KoJaéc podoTa JOIKHO
coBepiuTh 10 MOTHBIX 0OOPOTOB.

Bce moBopoThl poOOT AOMKEH COBEpIIATH HAa MECTE, Bpaias Kojéca ¢
OJIMHAKOBOW CKOPOCTHIO B MPOTUBOIOJIOKHBIX HalpaBlieHUsX. POOOT HEe MOXxeT
exatp Ha3an. [Ipu pacuerax nmpumure T =~ 3.

A) (10 6angoB) OnpenenuTe MyTh, KOTOPBIN JOJDKEH MpoexaTh poOOT, eCciau
10 3aJIAaHUIO BCIO TPACKTOPUIO HY>KHO MpoexaTh 5 pa3. OTBET JalTe B METpaX.

b) (15 6anaoB) Onpenenure, yeMy paBeH MUHUMAJIbHBIA CYMMAapHBIA yTOJ
noBopotra poboTa, eciiu poOOT mpoexan mo MHoroyroinbHuky ABCDEFGHIJKL
MOJIHOCTHI0 OAuH pa3. [lox cymMmapHBIM yTJIOM MOBOPOTA MOHUMAETCS CyMMa
BEJIMYMH YTJIOB MOBOPOTOB, MPHU 3TOM HAIpaBJIEHHUE YTJIOB MOBOPOTOB PoOOTa HE
yuuTbiBaeTca. OTBET IalTe B rpajaycax.

OTBeT U pelieHue:
A) CTopoHa MHOTOYTOJIbHUKA pPaBHA:

AB=2Xxmx5Xx10=3x%x100 =300 (cm)
300cm = 3 M
[lepumeTp MHOTOYTOJIBLHUKA PABEH:
P =3%x12=36(m)
JIlniHa Tpaccel paBHa:

L =36x5=180(m)
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OtBeT: 180 M

b) UtoObl cymmapHbIii yroia moBOpoTa ObLI MUHUMAJIEH, HYXHO CTapTOBaTh W3
BEPIIUHBI yIJIa, TpaaycHas Mepa KOTOporo HauMeHsblnas. COOTBETCTBEHHO, HYKHO
cTapToBaTh U3 BepinH A uin G.
[TocuuTaeM BeNMUKHY yIJia MPABUIBHOTO MIECTUYTOJbHUKA:

(6 —2) x180°

6

Ecau moBopoT mpoucXoauT B BEpIIMHE YIUIa, TpagycHasi Mepa KOTOPOro MEHbIIIE
180°, To BenmMuMHA yriia moBOpoTa OyneT paBHa pazHOCTU 180° U BETUUYUHBI yria.

= 120°

Ecnau moBOpoT mpoUCXOIUT B BEpIIMHE yTiia, rpagycHasi Mepa KOTOpPOro OoJibliie
180°, To BenmMuKHA yIyia MOBOpPOTa OyI€T paBHA pa3HOCTU BeJIMUUHBI yriia u 180°.

CyMMapHsbIif yroJi moBOpoTa po00Ta MOKHO BBIUUCIUTH CJIEAYIOMINM 00pa3oM:
30°+30°+60°+30°+30°+120°+30°+30°+60°+30°+30°=480°

OTtBerT: 480°



