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OTBOPOYHBIN OTAII

3aganme 1 7 — 9 KJ1accoB
1. (20 6anuoB). MarepuanbHas TOYKa, PAaBHOMEPHO JBWXKYIIASCA MO OKPYKHOCTH, 3a BpeMs T
nepeMecTuiach Ha paccTosiHue /=4 M, Ipoias mpu 3ToM NyTh, paBHbIM S=n//3 =4,19 M. Haiigure

YCKOpPEHUEC a MaTepHaHBHOﬁ TOoukHu. OTBET OKPYTJIUTC OO COTHIX.

1. Pemienne. I[Iyctb R — paguyc OKpy>KHOCTHU, IO KOTOPOH JBIMIKETCSI MaTepuajabHas TOUKa, a (O — Yrol,

S Ha KOTOPBIA 32 BpeMsl T MOBOPAUYMBACTCS JHMHUSA, COSAUHSIONAs TOYKY C IIEHTPOM
el BN OKpykHOCTH. M3 pUCYHKa BHJHO, YTO TEpPEMELICHHE TOYKH 3a BpeMs T pPAaBHO
o /R /=2R sin% , & IPOMJIEHHBIN €10 3a 3TO BpeMs yTh S = R . 13 3THX cooTHOLIEHUI

S .
NOJIy4aeM ypaBHEHHE Ul yIia @, @ MIMEHHO @ = 27sm§, WIH, C Y4ETOM YCIIOBUS

21 . . o
3a7a4H, (p:?smg. HenocpeacTBeHHOM MOACTaHOBKOW yOEXKmIaeMcsi B TOM, YTO PELICHHE 3TOTrO

s .
YpaBHEHUS: (p:E. CrnenoBarenbHO, paguyc OKPY>KHOCTH, MO KOTOpOM JABHKETCS Touka, R=/.
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Y4uuTteIBas, 94T0 MOJYJb CKOPOCTH TOYKH V = S /T, IOdy4aem, 4To @ = — = — - — -
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2. (20 6an0B). bpycok Maccoil m JEXUT Ha JOCKE Maccoil km, Kak MOKa3aHO Ha pucyHke. Jlocka

ﬁ [—> pacmojiaraercsi Ha IJIQJKOM TOPHU3OHTaJIbHOM CTOJIe, a OpycoK
1/4",;, COEIMHEH C I'Py30M MAaccoil m C IOMOIIbI0 HEBECOMOro OJioKa U
gj ,ﬁkm HEBECOMOW HEpacTsHKUMON HUTH, OTPE30K KOTOpOi oT Oioka [0
e - | Opycka TOPU30HTAJICH. Koadduruent TpEHUs MEXIY

MOBEPXHOCTAMHU TO0CKH U Opycka = 0,3. I'py3 yepKuBaroT Tax, 4To

m| |l HUTbH clerka HaTsHyTa, 1 B HEKOTOPBI MOMEHT BPEMEHH OTITyCKalOT

u3 coctosiHus nokod. [Ipenebperas TpeHHEM MEXIY MOBEPXHOCTHIO

JIOCKH U CTOJIOM, a TaK)Ke€ TPEHUEM B OCH OJIOKa, OMpEeNIuTe paccTosHue Ax, Ha KOTOPOE CMECTHUTCA

JI0CKa 32 BpeMsl, B T€YCHHUE KOTOPOTo Opycok OyAeT HaXOIUThCS Ha JJOCKE BCEH CBOEH MOBEPXHOCTHIO,

ecnu k=2, quHa A0CKH [, a ayinHa Opycka paBHal//4. OTBeT MpUBEAWTE B CAHTHUMETPAX, OKPYTIUB JI0O
LEJIBIX.

2. Pemenme. Tena cucTeMbl IBHXKYTCA IOJ JEHCTBUEM CHWJI, MOAYJIM W HAIpPaBIEHUS KOTOPBIX

E T M300paXeHbl Ha PUCYHKE, TIAe mg — MOAYJIb CWIbl TsKectd, 1 —
»L

4%1:—' MOJIyJb CWIbl HATSDKCHMS HHUTH, F,, — MOAYJb CHIbl TPEHUS
P

T CKOJIBKCHUs MEXIy OpyCKOM M JOCKOH, npuiem F, =umg . CoriracHo

BTOpOMY 3aKoHy HbIOTOHA, ypaBHEHHS ABW)KCHHUS TEN B TPOCKIIUIX
HAIPaBJICHUS UX YCKOPEHUI UMEIOT BHI:
mg ma, =T —umg (nns 6pycka), ma, =mg —T1 (ans rpysa),
kma, = pmg (14 gockn).



3n1ecy a; — MOAYJb YCKOpEHUsl OpycKa, paBHbIH MOJYJIIO YCKOPEHHS IPy3d, d, — MOAYJIb YCKOPEHUs

N 1-
nocku. W3 3TOH cucteMbl HaxoauMm, 4TO @, :T“ g, a, :% g . Ilo 3akoHy paBHOYCKOpPEHHOIO
2

2
a,t
JBIDKEHUS] TlepeMeleHnst Opycka W JOCKHM 3a BpeMsi ! PpaBHBL Ax1(f):T u Ax,(t)=—2—

. Ilo

3
YCJIOBHUIO 3TU NIEPEMENICHUS CBA3aHbI COOTHOIIEHHEM: Ax,(f,)—Ax,(t)) = Zl , TIE ¢, — BPEMs JIBUKECHUS

Opycka 1o JOCKe BCEel MOBEpXHOCThIO. Vcronb3ys HaliJiIeHHbIE BBILIE 3HAYEHUS YCKOPEHUM Opycka u

JOCKH, HAXOJHM, 4TO f, = ] . Ucxomoe nepemenienne 10cku Ax = Ax, (t,) .

glk(1-p)-2u
3wl

20k (1~ p)-2u]

OtBeT: Ax =

3. (20 6aau0B). B cocyn, comepxamuii Bogy mMaccor my, =200 r pu remneparype ¢ = 10 °C, 6pocwim
KyCOK JIbJla C BMEp3IIed B HEro eJIe3HOW AeTanblo, UMEIOIUH cymMMapHbIi o0beM V= 125 cM u
temriepatypy £ = 0 °C. Ilocie Toro xKak cocyay COOOIIMIN KOJMYECTBO TEIUIOTHI ), TeMreparypa ero
COJEPKMMOI0o OKasajach paBHOH #; =20 °C. Haiinute maccy geranu my,. TeIIOEMKOCTBIO cocyla U
MOTEPSIMU TEIIOTHI MOKHO HpeHeOpedb. YenbHas TeIoeMKocTh BoIbl ¢y = 4,2 JIx/(r-°C), ynenbHas
TeIyIoTa TuTaBieHus apaa A = 334 JK/T, I0THOCTH Jibaa p,; = 0,9 r/em’ , YIenbHas TEIUIOEMKOCTb KeJie3a
xe = 0,46 JIx/(r-°C), MIOTHOCTH Kenesa py = 7,8r/cM’. OTBET NpPUBEAUTE B IPaMMax, OKPYLIHB 1O
LENIbIX.

3. Pemienne. CoriacHo MepBOMY 3aKOHY TEPMOAMHAMMKHU M YCJIOBMIO 3aJa4M, KOJIMYECTBO TEILIOTHI,
COOOIIIEHHOE COCYY, PABHO M3MEHECHUIO BHYTPEHHEHW SHEPTHH COJECPKHUMOTO COCya:

rac m; — Ha4dallbHasA Macca JIbJa, m, — Macca aAc€Taliu. HOCKOHBKY 00BeEM JibJa BMCCTC C ACTAJIbIO PABCH

mll mn mﬂ
V=—"+—, T0 m,=p,| V——=|. llogcraBnsas Maccy ipia B ypaBHEHHME TEIUIOBOro OajaHca MU
Px  Px P

chB(t3 _tl) + anD\‘ +CB(t3 _t2)]_Q )
(pn /pm)p\‘ +CB(t3 _t2)] _cm(t,’) _t2)

BbIpaxxasa U3 HETO MacCCy AC€Tallv, I1OJIy4dacMm, 4TO m, =

— chB(t3 _tl) + anD\‘ +CB(t3 _t2)]_Q '
(pn /pm)[}\’ + CB(t3 - t2)] - C)K(t3 - t2)

OTtBerT: my

4.(20 ©OamnoB). JIBa NPOBOJHMKA, COCIAMHEHHBIE IapaJUIEIbHO, MMEIOT CONPOTUBICHUE Ryqp.
CornpoTHBICHHE OJHOTO M3 3TUX MPOBOJAHMKOB paBHO R =4 Om. Hailimute comportuBiieHne HENU Ryocx
MIPH TIOCIICIOBATEIHHOM COSIMHEHUHN ATUX MPOBOJAHUKOB. OTBET OKPYTIIUTE 10 ACCATHIX.

4. Pemienne. IIpu mapamienbHOM COCIMHEHWH ABYX IPOBOJHHUKOB C CONPOTHBICHHAMH R, W R, uX

1 1 .
o0miee conpoTHUBICHHE ompenensercs no ¢opmynre ——=—+—, U3 KOTOPOH ciegyer, dYTo

ap Rl RZ

R, -R
=—1 -2 Tlycre compotupienue R, usBectHo. Torma R, = P [lpu mocienoBaTelbHOM

1
ap 121'+ 122 }?1 - }?

ap
2
Rl

COEIMHEHHH STUX ITPOBOJHUKOB UX OOIIIEe CONPOTUBIIEHHE R 2R
1~ Mnap

= }el + 122 =

T1oca



OTtBeT: R =

wer "R R

nap

5. (20 6aanos). /IBe npsambix noporu AB nu CB nepecekaroTcs B TOUKE B 1o
yrioMm o = 45°. Ha nepekpecTtke B yCTaHOBJIEHO IIMPOKOE IJIOCKOE 3€pKalo,
pacIoyioKEHHOe MNEepPHEHAUKYJIIpHO Jopore AB Tak, YTO BEJIOCHIEIUCT,
exyuii k Touke B mo gpopore CB, BuIUT B 3epkane OeryHa,
HanpasJsiIolerocs K Touke B o nopore 4B8. KakoBa ckopocTs GeryHa v, eciiu
CKOpOCTb BeJlocunenucra V, a wusoOpaxkeHue OeryHa mpuOIIDKaeTcs K
BEJIOCUIIEAUCTY C OTHOCUTEIBHOU CKOPOCTBIO U = \2:-7? Otser [IPUBEIUTE B
KM/4ac, OKPYTJIHB JI0 AECATHIX.

5. Pemenne. Iloctpoenune uzoOpaxkenuss b; Oeryna b mpencraBieHO Ha pucyHke. OTHOCHTEIBHO

-3, b, HENOIBWKHOTO HAOJIOAATENA 9TO M300pOKEHUE JBHKETCA IO NPsAMOW bbb

HaBCTpeuy OeryHy co CKOpPOCTbIO, MOAYJb KOTOpoil paBeH V. Mcmnonb3ys
3aKOH CJIOXKEHHUSI CKOPOCTEH, HAaXOAHM, YTO OTHOCUTEIILHO BEJIOCHIEANCTA

n300paXkeHUe OeryHa JBFDKETCS CO CKopocThio u =-V —V . Ilo Teopeme
KOCHHYCOB: u> =vi+V?-2vVcos(n—a). VYuuthiBas, 4TO

cos(T — o) = —cos oL, MoTydaeM KBagpaTHOe ypaBHeHHe: V- +2VV cosa +V? —u® =0. Verosuio 3aqadn

YAOBJIETBOPSET MOJOKUTEIBHBIA KOPEHb: V = \/ Vicos®a+u’—V?*—Vcosa.

OTBeT: V= (\/ cos’ o +1—cos oc)V .



