10 knacc, BapuanT 1

1. B ogqHOpOIHOM HHJIUHAPE pagnycoM R u maccoit m
Ha paccTosSHUHU R/2 OT 1ieHTpa MUINH/pA IMapauIeIbHO ero
OCH TIPOCBEPJICHO CKBO3HOE OTBEPCTHE UMEIOIIEe paauyc I
= R/2. OTBepcTHE 3aIMTO BENMIECTBOM, INIOTHOCTH KOTOPOTO \
B N= 3 pa3a OOjbIlIe IUIOTHOCTH BemecTBa. LumuHap Z/, 7 N\ R/2
HAaXOJIWUTCSA HA  TOPU3OHTAILHONH  TMOBEPXHOCTH B oV
MIOJIOKEHUH, TIOKa3aHHOM Ha pUCYHKe. OnpenenuTe, Kakyro
MUHAMAJIBHYIO ~ pa0OTy  HYXHO  COBEPIIUTH IS
NepeKaThiBaHUs 0€3 CKOJIBKCHHS JTOr0 IWIMHApPAa TaK, YTOOBI €ro IIEHTP
nepeMecTriICs Ha pacctostHue L = 7R,

| B

Pewenue

B mnpouecce mepekareiBaHUs LEHTP MacC OT €ro MCXOJHOIO MOJIOKEHHS
MMOJHUMAETCS HA BBICOTY, PABHYIO YIBOCHHOMY PACCTOSIHUIO €r0 OT OCH LIUJIUHIPA.

[lenTp Macc mHenoro HNWIMHApPA HAXOAUTCA Ha ocu IuiuHiapa. LlenTp macc
3QJINTON YaCTH HAXOJUTCS Ha OCU 3AJIMTOM YacTu. BeiOepem Havallo oTcueTra Ha OCH
nesoro uuiauHApa. Onpenennm TMOJO0KEHHE IEeHTpAa MacC OCTaBIIEHCS YacTh
HWIMHAPA OTHOCUTEIIBHO OCH HIJIMHApPA. Macca BBICBEPICHHOM YaCTU OTHOCUTCA K
Macce LEeJIOro UMJIMHAPA, KaK TUION[A[b CEUCHUS BBICBEPJIICHHOM YaCTH OTHOCUTCS K
TIJIOIIA/IM CeUSHHUS 1IeJIoro IuiauHapa. B 3agaue 3to otHomenue paBHo 0,25. Beioepem
Ha4ajo OTCYETa Ha OCH 1EJIOTO IHJIUHIIPA.

1 R 3 R
ZmE=mec = Xc=g

Macca 3anuToit yactTu B 3 pasza OOJibllle MAacChl BBICBEPJICHHOTO BEIECTBA
nwmHApa. OctaBmasics macca wmwimHApa coctaBisger 0,75 macchl UWIAHAPA.
[TonoxeHue neHTpa Macc NOJy4eHHOIO Tela OMPEIEIMM OTHOCUTEIBHO LIEHTPa Mace
3QJIMTON YacCTH:

o)
= 1,5m - 3

OTHOCHUTEIBLHO OCH MUJIMHAPpA OCHTP MaCC HAXOOAUTCA Ha PaCCTOAHNN

Pabora 1o nepemMenieHuro MUInHIpa paBHa
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2. TOHKOCTEHHBIM MMWIMHAP Maccod M U paauycoM R
PACKpPyTHJIM BOKPYT OCH J0 YIJIOBOM CKOPOCTH Mo U TIOMECTUIIU B

yroj (cMoTpu pucyHok). KoadgduimeHT TpeHus Mexay cTeHKaMu
yIJa U AIAHIPOM PaBEH L.

v CKo1bKO 000pOTOB CAETACT ITUIUHAP 10 OCTAHOBKH?

Pewienue

y [To Teopeme 00 M3MEHEHNH KUHETHUECKOW YHEPTUU
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MOMEHT MHEpLIMU OJHOPOIHOTO IIapa
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3. JlBa Moyis HEoOHA W TPU MOJS Teaus

HAXOJATCS B  JIEBOM  TMOJIOBUHE  UWJIMHAPA, ~ e
MIOKA3aHHOrO0 Ha pucyHke. LumuHnap pasjielie Ha Q R BT\
JIBE 4YacTH IOPIIHEM, COCIUHEHHOIO MNPY>KUHOM C o

MpaBbIM TOPLOM LuiMHApaA. CrpaBa OT MOPIIHS —
BakyyM. B orcyrcrtBue  ra3oB = IOpUIEHb
pacroJiaraeTcsi BIUIOTHYIO K JIEBOMY TOpILY LWIMHIPA, OPU OTOM MPYKHHA HE
nedhopmupoBana. bokoBasi MOBEPXHOCTD IWIMH/IPA U MOPIICHD TEIJIOHSTIPOHUIIAEMBI.
HarpeBanme rasza ocymiecTBisieTcss uepe3 JIeBbId Topelr] nuiauHapa. [IpeneOperas
TPEHUEM MOPILIHA O CTEHKU UUJIMH]PA, ONPEIEINUTE TEIIOEMKOCTh PACCMaTPUBAEMOM
CUCTEMBL.




Pewienue
O6o03HauUM 4Yepe3 X pacCTOSHHE OT JICBOTO TOpIAa IUJIMHJIpPA 10 IOPIIHS.

JlaBiieHue raza

kx

P=?

N3 sToro BBIPAKCHHUA BUAHO, YTO JABJICHUC IIPSAMO IIPOIIOPIHHOHAIIBHO O6’I)€My
raza. Pabora rasa B sTom CJIy4ac paBHa

1
A= E(p1 +p) (V1 — V)

IIpn mepexone n3 coctostHus | B COCTOSIHME 2 NpU YCIOBUH, YTO JABJICHHE
OpsSMO  TIPONIOPIIMOHATEHO 00beMy C KOA(G(QUIIMEHTOM TPOIMOPIUOHATBHOCTH K,
paboTa raza OyJIeT onpeAeisaThCs Kak

A =05 +p)V, = V1) = 0,5k(VF — Vi) = 0,5(vy + v,)RAT
HN3MeHeHne BHYTpEHHEN SHEPTUU
AU = 1,5(vqy + v,)RAT

Kak cinemyer m3 mepBoro Havaja TEPMOJIWHAMHKH, KOJIMYECTBO TEIIOTH Q,
MOABEJICHHOE K Ta3y, paBHO CyMMe paOOThl ra3a U U3BMEHEHUs BHYTPEHHEHW SHEPIUH.
PaznenuB 5Ty cymMmMy Ha U3MEHEHUE TEMIEpaTypbl, MOJYyYUM HCKOMOE 3HAUYCHHE
TEIJIOEMKOCTH CUCTEMBI:

Q A+AU

C=E— AT = 10R

4. VI3 olHOW TOYKH OJHOBPEMEHHO OpOCAarOT JBa Tejia C OJMHAKOBBIMH TIO
MOYJTIO CKOpOCTsiMu Vo: OTHO BEPTHKAIBHO BBEPX, IPYTO€ MO YIJIOM 0, K TOPU30HTY.
Haitgure nX OTHOCUTENBHYIO CKOPOCTh B MOMEHT BpEMEHH 1.

Pewenue
Bripazum 0THOCUTENIBHYIO CKOPOCTh Yepe3 €€ MPOCKIUU

V= [V2+u2

B cBoro ouepenp
V., =—-Vycosa
V, =Vo(1 —sina)
[ToncTaBuB ATH BBIpaKEHUS B TIEPBOE BBIPAKEHUE, TTOJTYIUM
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1% =\/1—2Vozsina+V02

5. Uepes HeBecOMbIN OJIOK, YKPETUICHHBIM HA MOTOJIKE KOMHATHI, IEPEKUHYTA
HEBECOMasl HepacTsHKUMas HUTh, HA KOHIIaX KOTOPOM MOJBEIICHBI IPYy3bl MaccaMu My
u My IlpeneOperas TpeHweM B OJIOKE W COMNPOTHBJICHHEM BO31yXa, HaWIUTE
YCKOPEHHE LIEHTPa MacC 3TOM CHCTEMBI.

Pewienue

[TockonpKy YCKOPEHHUS TPY30B PaBHbI 10 MOIYJIIO, IMHUS COCTUHSIONIAS TPY3bI
OyJzeT BpaniaTbCsi BOKPYT TOUKH, JIeXKaleld Ha OJTHON BEpTUKAIM C OChIo Osioka. [1ycTh
JUIA ONPENEICHHOCTH Mj; > M2 U IMYCTh B HEKOTOPBIM MOMEHT BPEMEHHU TPY3bl
HaxoJIATCSA Ha OJHOM BBICOTE Ha pacctosHuM L nmpyr ot apyra. Torma meHTp macc,
HAaXOJISIIIUANCSA HA PACCTOSHUU

L mpL _ my—m,

2 mq+m, mq+m,

OT CCPCAUHBI PACCTOAHUA MCKAY I'Py3aMU 6YII€T HMCTb YCKOPCHHUC

A = g |——————
w = g my +m,
6. ITo riaaxoil ropu30HTAIBHOM IIIOCKOCTH - e
CKOJIB3UT co ckopoctero V =1,0M/c TOHKHI L 2
OI[HOPO,Z[HHﬁ Opycok nimuHou L = 1,5 M u maccoi 8

= 1 kr. bpycok Hae3kaeT Ha IIEepPOXOBATHIN
yqaCTOK IUIOCKOCTH € KO3(pPUIIMEHTOM TpeHus | | . s
= 0,15 u qymnuoit S = 0,5 M U, MPONSA ITOT YIaCTOK, aGCOIOTHO Heynpyro y):[ap;IeTc;I
O BEPTUKAJIBHYIO CTEHKY M OCTaHaBiIMBaeTcs. Onpenenure NOTEpr0 MEXaHWYECKOU
SHEPruy NpH yaape. Y CKOpeHue CBOOOIHOTO MaJeHus CYUTAaTh paBHbIM 10 Mm/c2.

Cuna TpeHHS CKOJBKESHHSI 10 IIEPOXOBATOMY YUaCTKY ONPEAEIAETCS KaK
F M
. X9
PaboTa cuiibl TpeHus
uMxgS

2L

CKopocTb Tejla B MOMEHT COYJApeHHUsl CO CTEHKON



KomnuecTBO BBIIETUBIIEHCS TEILIOTHI
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