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Nel (10 0aasoB) Benocurneauct €3a1UT Ha OJHOKOJIECHOM BEJIOCHUIIENE MO
Kpyry. Touky KkoHTakTa 000/1a KoJieca C OMOPHOM TOPU3OHTAIBHON OBEPXHOCTHIO
o0o3HaunM uepe3 K, IeHTp Macc 4eloBeKka BMecTe ¢ BesnocuneaoMm — yepe3 C, a
pagnyc OKpYKHOCTH, ITIO0 KOTOPOU ABMxkeTcs HeHTp Macc C, —uepe3 r = 1,5 m. [Iycts
pu 3TOM LEeHTp Macc C JBHXKETCS C MOCTOSHHOM JIMHEWHOM CKOpOCThio V' =
2.5 m/c. Ilpu pacuérax npumure g = 9,81 m/c?.

Haittu yron a mexay orpe3kom KC 1 TOpU30HTAIBHON OMOPHOU MIIOCKOCTHIO,
MpEIoaras, 4To BCsS Macca m 4eJIOBEKa BMECTE C BEJIOCUIIEOM COCPENOTOUEHA B
ux uenrpe macc C.

Ne2 (25 ©OaasnoB) PoGoTr 70BUT IIApUK, BBUICTAIOMMN HMX TOYKH,
pPacoI0KECHHOM Ha PACCTOSAHUU S = 3 M Ha TOM K€ BBICOTE, YTO U OCHOBAHUE
po6ota. Illapuk maccoi 0,2 Kr BBUIETa€T CO CKOPOCTBIO 6 M/C moa yriom 60°
OTHOCHUTEJIBHO TOPU30HTA.

JloBymika Jjisi miapuka MpescTaBisieT coO0i TpyOy ¢ MPYKUHOW BHYTPH, B
KOTOPYIO WIAPHUK 3aJETUT TOJBKO €CIIM BEPXHUM KOHEIL JIOBYIIKH OKaXeTcs Ha
TPACKTOPUHU ABHXKEHUS IIAPUKA, a HATPABIICHUE JIBUKEHUS B TOYHOCTH COBIAAAET
C HampaBieHueMm TpyObl. I[IpykxuHa B JIOBYIIKE 3aKperuieHa BHHU3Y, B
HEHANPSHKEHHOM COCTOSIHUU €€ CBOOOIHBIN KOHEI] HAaXOJIUTCSI HA YPOBHE BEPXHETO
KOHLA TPYOBI, )kecTKOCTh Npy>kuHbl 100 H/m.

B kako#l Touke OTHOCUTEIBHO CBOETO OCHOBaHMS POOOT JOJKEH MOMECTUTH
BEPXHIOIO TOYKY JIOBYIIKH, €CIM HUMEeTcsl TpeOoBaHUWE, UYTO OHA JOJIKHA
pacnoyiaratbCs moj yriom 45° k ropu3oHTy? B OTBETE NMpUBEAUTE KOOPAMHATHI
Touku. Ha kakoe paccrosHue COXMETCs MNPy UHA B JOBYIIKE? YCKOPEHHE CHIIBI
TsKeCTH MPUHATL 10 M/C?, TpeHHEM U COMPOTUBIIEHHEM BO31yXa IIpeHeOpeyb.
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Ne3 (45 6amsoB) KBagpokonTep JieTaeT B BEPTUKAIBHOU MJIOCKOCTH TAK, YTO
€ro IEHTP MacC PaBHOMEPHO IBHMIKETCS CO CKOPOCTbIO V' BIOJb OKPYXHOCTH
panguyca R. CymmapHasa cuia Ttaru Fr, pa3BuBacMasi BUHTaMH KBaJIPOKONTEPA, B
KaXJIbIi MOMEHT BpEMEHU HalpaBjeHa NePHNEHIUKYJIIPHO TUIOCKOCTH BUHTOB. Ha
KBaJPOKONTEDP ACHCTBYET CHUJIa CONPOTUBIICHUS Cpeabl [, HalpaBlieHHAs! IPOTUB
BEKTOPa CKOPOCTH LIEHTpa Macc U pasHas cV? (rae ¢ — HEKOTOpbIi Ko (ULIUEHT,
KOTOPBIM MBI JJIsl MPOCTOTHI Oy/I€M CUUTATh MOCTOSAHHBIM). B HauanbHbIA MOMEHT
BPEMEHU KBaJAPOKONTEP HAXOAUTCS B HIHKHEN TOUKE TPACKTOPHHU.

Haiftu makcumanbHyl0 U MHHUMAJbHYIO TSTY, CO3/aBa€Myl0 BHHTaMU
KBaJpOKONTEPA MPU TAKOM JIBUKEHUHU, a TaKKe 3aBUCUMOCTH yria 6 HakKJIOHa
MJIOCKOCTH BUHTOB KBaJPOKONTEPA K TOPU3OHTY OT BpeMeHU. [IpuBenure pemienue
JaHHOM 3a7a4u B 00IIEM BHUJE.
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Ne4 (20 6ansoB) PoOoT NBMXKETCS MO POBHOW TOPU3OHTAIBHOW MOBEPXHOCTH IO
JUHUH (CM. mpaexmopuro).

/
\/

Tpaexmopus

Tpaextopusi mpeacTaBisieT coOOW CaMOINEPECEKAIONIYIOCS 3aMKHYTYIO JIOMaHYIO
AEBCFD. WU3BectHO, uTO TpeyronbHuku ABG, GCD, BGC — paBHOCTOPOHHUE,
Touka E — cepeauna BG, touka I’ — cepeauna CG, touku 4, G, D nexat Ha OAHON
MPSMOI.

Po6oT ocHaiéH AByMsl OTHENbHO YNPABISIEMBIMU KOJIECAMU, PACCTOSIHUE MEXKITY
LIEHTpaMH KoJi€c cocTaBisger 27 cMm, auameTrp Kojeca podora 20 cMm. YUToOb
Mpoexarb NPSIMOJMHEHHBIN ydacToKk AD Kaxaoe u3 Koiléc poboTa TOKHO
coBepiuTh 10 MOTHBIX 0OOPOTOB.

Bce noBopoThl poOOT T0MKEH cOBEpLIaTh HA MECTE, Bpallas Kojiéca ¢ OJUHAKOBOU
CKOPOCTBIO B MPOTHUBOIMOJIOKHBIX HampaBieHUsiXx. POOOT HE MOXKET exarh Ha3zall.
IIpu pacuerax npumure T ~ 3.

A) (10 6aanoB) Omnpenenute MyTh, KOTOPBIH JOJDKEH MpoexaTh poOOT, €CIu IO
3aJJaHUIO BCIO TPACKTOPHUIO HYXKHO Mpoexath 4 pa3a. OTBET nainte B METpax.

b) (10 6amuoB) Omnpenenure, 4eMy paBEeH MUHHUMAJbHBIM CyMMapHBIA YTroJa
nopopora pobora, eciau poOOT mpoexaa MO  JaHHOM  3aMKHYTOM
caMoIiepeceKaromercs: JJOMaHOW JTUHUY MOJHOCTbIO 0JuH pa3. [loxg cymmapHBIM
yIJIOM TOBOPOTA TMOHUMAETCS CyMMa BEJIMYHUH YIJIOB IOBOPOTOB, MPU 3TOM
HaIpaBJICHUE YTII0B MOBOPOTOB poOOTa HE yunuThiBaeTcs. OTBET JaifTe B Irpajlycax.
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OTBETHI U peLICHUS
Nel
O6o3uaunM gepe3 [ mmny orpeska KC. Moment M | OTHOCHTENBHO TOYKH
koHTakTa K CHIIBI TSDKECTH Mg, NPHIOKEeHHOHU K HeHTpy Mace C, paBeH
M, =mg-lcosa.
Ecin wentp macc € 4enoBeka BMECTE€ C BEJIOCHIEIOM IBHXKETCH 11O

OKPY)XHOCTH pajuyca » ¢ MOCTOSIHHOHW CKOpOCThIO V', TO K IEHTpy Macc
MPUJIOKEHA IIEHTPOOEKHAS cuiia

2
mV
r
Mowment M, 3TOH CHIIbI OTHOCHTENBHO TOYKH KOHTAKTA K wanpasieHHslii B

F =

APYIryro, 1o CpaBHCHUIO C MOMCHTOM CHIJIBI TAXKCECTH, CTOPOHY, PaBCH
2

M,=F-lsina= my -Isino.
[TpupaBHuBas BemuauHb M R M 5 HOqu;eM, 4TO
mglcoso = my” [sina
Ortcrona cienyer, 4To '
tgaz%.
a=arctg%.
9,81 x 1,5

a= arctg(m) = arctg(2,3544) = 66,98
OTtBeT: 00 = 66,98°
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No2

HauanbHast ckopocThb 1apuka (Vx, Vy) = (VcospB,Vsinf)
Texymast ckopoctb v, =V, v, =V, —gt

2

t
Texymas xoopauHara x, =s—V.t, y, = V- gT
. V,-gt
Yron kacaTeapHOU K TPACKTOPUU fga = —
V.itgo+ Vy
Otcroa HaXOOUTCS BpeMs BCTPEUYH f, = ————— W J1aJee KOOPAUHATHL.
g
[Ipu 3a7aHHBIX 3HAYEHUSIX YIII0B
1 3 1+3 7V 1+3 77 V2
Vx:_V, Vy:£V, tlz \/__, )Cl:S— \/__, yl:_
2 2 2 g 4 g 4g

Yucnennplii oTBET x; =0.54M, ¥, =0.9Mm.

JIns pacyera cxaThsl PYKUHBI 7 3aIIMCBIBAEM PABEHCTBO JUISl HOTEHIHATBHOU
SHEPrYH B KOHIE U KHHETUYECKOM B Ha4aJIe

2 2
—=m—.

2 2
IIpu 3HayeHusAX m=0.2, C =100, V/ = 6 UIMeeM KBaJPATHOE YPABHCHUE

50r2 —/2r—1.8=0
Pemenue » =0.2M ¢ TOYHOCTBIO JIBa 3HAKA MOCJIE JECATUIHON TOYKH.

V2
mg(y, —7”)+C

_ s 1+\/3X36 0.54(00)
1= x 10 ™
V1= %10 20

Otsert: x; =0.54™, y;, =09M, r=02M
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No3 O603HauMm yron mexay BeKTopom V 1 BOCXOoAALLEeM BEPTUKAbIO Yepes .
CnpoeKkTnpyem ypaBHEHUA ABUXKEHUA LEHTPA MAcC KBaApOKoNTepa Ha
KacaTeNIbHY0 U HOPMaJib K TPAEKTOPUK:

ma, =0=—F —mgcosp+F, cos(p—0)

2 (1)
my =-mgsing+ F, sin(p—0)

ma, = R
OTcroga nonyyaem:

2

2
F} :(mgcosq0+cV2)2 +£m12/ +mgsin¢j =

2 2772
:m282+(%+chV“+2mZgsin¢)+2mch2cos¢):
I’I’l2 m2
=m2g2+(P+czjV4+2msz F—MZ sin(¢p + @),
q):arctgﬁ
CnepoBaTenbHoO,
m2
FTmin = m2g2+(F+C j +2mgV2
2
FTmax:\/ngz_i_(%‘l'c j —2mgV21’

2

N3 (1) umeem:

V?sin(@ — 6) + mg cos gsin(p — ) — i cos(p—0)—mgsinpcos(p—0)=0=
2 2

V2 sin g cos@—cV cos gsin O —mg sin @ — - cos g cos 6 —

singsind =0=

2 2

cVsing—cV’ cosptg—mg tg - cos p—

sinptgd=0=

g0 =" cRsin @ —mcos ¢

cV?Rcosp+mgR+mV’sing
Yron ¢ nosopoTa BeKTOpa CKOPOCTW LIEHTPa MacC MeHAeTCA PaBHOMEpPHO,
NPUYEM B Ha4aNbHbIN MOMEHT OH PaBeH /2, 3HauuT,
TVt
2 R
CnepoBaTenbHO, YuYUTbIBaA, YTO yron 6 npU HOPManbHOM noneTe
KBaApOKONTEPa He NPeBbIlWaeT N0 MOAYNO 77/2, HAXOANM:

Vit Ve
cRcos;—msm—

tgd=V">

cV’R sinﬁ+ng +mV?cos
R R
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Ne4
A) Boruncnum nnuny AD:
AD = x20x 10 = 3 X200 =600 (cm)
600cm = 6M
JlnvHa 1OMaHOM paBHA:

3v3
=2 T

3V3

P=6+34+15+15+15+ ===13,5+3V3 (m)

JInrHa Tpaccel paBHa:
L=(13,5+3V3) x4 =54+ 12V3 (m)
Otser: 54 + 12V/3 M

b)
[IpoBens BeIUKCICHUS], MOKHO IMOCYUTATh TPaJyCHbIE MEPHI BCEX YIJIOB TPAICIUU.
Bapmuanr 1.
OO0OX0IHUTh MOKHO TaK:
E-B-C-F-E-A-D-F

Ecnyu moBOpOoT mMpoOMCXOAUT B BEPIIMHE yIja, TpagyCcHas Mepa KOTOPOrO MEHBIIIE
180°, To BenmMuMHA yriia mOBOpoTa OyneT paBHa pazHOCTU 180° u BETUUYUHBI yria.

Torpa cymma yriioB noBopota poboTta OyaeT paBHa:

120°+120°+60°+30°+150°+150°=630°

Bapuanr 2.

O0X0aUTh MOHO TaK:

A-E-F-C-B-E-F-D-A

Torpa cymma yriioB noBopota poboTta OyaeT paBHa:

6
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(180-150)°+(180-120)°+(180-60)°+(180-60)°+(180-120)°+ (180-150)°+(180-
30)°=570°

OtBert: 570°



