Eanneiil rocyaapcTeentnin aaamen, 2011 r, DU3NKA. 11 xnacc (201 - 1/12)

Cl

Tounkan nun3a J1 naér uérkoe aAeHcTBHTENbHOE M30OpaxeHnue npeamera AB na
akpase I (c™. puc. |). Yro npoulonaér ¢ niobpaxennem npeamera Ha IKpawe,
€C/IH  BEPXHIOK TONOBHHY JIHH3bI 3aKpbITh KYCKOM uépHoro kaproHa K
(cM™. puc. 2)? Tloctponre wu3oOpaxennwe npeamera B obowx ciayuasx. Orser
MOACHMTE, YKa3aB, Kakue (PHIHYECKHE 3aKOHOMEPHOCTH Bbl MCMOJIL3OBANIH UIA
O0BLACHEHHS.

Al 3 Kp Al 2

1 1

OG6pa3zeu BOIMOXKHOIO pelieHHs

. U306paxennem TOUKH B TOHKOH SIHH3E CYXHT Toyka. B nanno# 3aanaue
ITO 3HAYMT, UTO BCE NIy4H OT NO00H TOYKH NpeameTa, 1aBas AeHCTBHTEIbHOE
Hio0paxkeHHe, NepeccKalTCH 3a IMH30H B OIHOH TOYKe.

2. lMoka KapTOH HE MELIACT, NOCTPOHM HioOpaxeHHe B JiMK3e npeamera AB,
HCNOABL3YA NY4H, HCXxoaslMe H3 Touku B (cm. pucynok 3). [lposeas ayu /
4epe3 UCHTP JIMH3LIL, HaxoaMm Touky B' - u3obpaxenne Touku B. [Mposoaum
Nyy 2, nONYTHO HAXOoNN 3a/iHuit HOKYC HH3LL 3aTeM NPoBOAKM Nyun I 1 4.

3. Kycok kaprona K nepexsarsiBaer yuu / H 2, HO HUKaK HE BAHSET HA XOa
ayueit 3 u 4 (cm. pucyHok 4). bnraroaaps 3TUM H QHANOTHYHBIM UM Jly4am
H3obpaxkeHHue npeamera MPoA0/KAET CYILECTBOBATL HA NPEKHEM MecTe, He
MeHAR GOPMbI, HO CTAHOBHTCA TEMHEE, T.K. HaCTh Jy4el (Hanpumep, Ayuun / v
2) Gosble HE YHACTBYIOT B NOCTPOCHUH H300paXeina.

Al £ oK oAl >
B
A’ A
VAN == &
3 4




Eanneil rocyapcTeensnin naamen, 2011 r DU3NKA, 11 xnacc

C2 | Cucrema rpyzos M, m wu my,

NOKa3aHHAa® HA PHCYHKe, aWkercs w3 M i
cocTosHua nokos. fosepxnocTs crona - |
ropusonTansHas rnankas. Kospduunenr

(201 - 3/12)

TPEHHA MeXAy Tpy3amH M u m,; paseH M

=02 I'py3st M 1 m; CBR3aHbI NETKOH
HEPACTAKHMOH HHTBIO, KoTOpas
cKoNb3HT no Gnoky Ge3z tpenna. [lycrs
M=12xkr, mi = my = m. [lpn Kakux
JHAYCHHAX m rpy3sl M u m, nBHXKyTCA
KaKk 0aHO uenoe?

OGpa3seu BOIMOKHOIO PELICHHS

I. lNoka rpyist M u m, nBrxyTCA Kak iad
ONIHO uenoe, Gynem CHYHTATL HX OAHHM
Tenom M+ m caoxuont ¢opmel. Ha
PHUCYHKE TOKa3aHbl BHEUWHHE CHITHI,
NEeACTRYIOLME HA ITO TEJO W Ha Tpy3 —
my. ¢ T *
2. byaeMm cuMTaTh CHCTEMy OTCYeTa, )
CBAIAHHYIO CO CTOJNOM, MWHEPLMAILHOI, Y (M +m)g
3anuwem BTOpoH 1akon HeloToHa s
KaXIOro M3 Tesl B NPOCKUHAX Ha ocH Ox .
# Oy BBEEHHOH CHCTEMBI KOOP/HHAT: { "M

Ox: (M“”)al:Tl ¥

Oy: ma,=mg-T,
Yurem, 4tTo

T, =T, =T (uuTs nerxas, ckonb3ut no G1oky 6€3 TpeHns),

@y =@, =a (HUTb HEPACTAKHMA), H CNOKHM YPaBHEHHA.
Monyuaum:

A ST

b/

(M +2m)a=mg, orxyna a=g——o:
M +2m

3. PaccMOTpHM rpy3 m, OTACAbHO. 3anuiueM NS HEro
BTOpOi 3akoH HbioTOHA B npoekunsx Ha ocH Ox u Oy u
YUTEM, HTO IPY3 /7, NOKOHTCA OTHOCHTENLHO rpy3a M:
Ox: ma=F,
P m; -
F,
Oy: mg—-N,=0 I";’E% "
‘ .
Fp SuN, mg

Monyuum:

m
ma SN, =pumg, oTkyna a=g———<ug.
M +2m

Pewan nepasencTso

SH
M+2m (201 - 5/12)
OTHOCHTEJIBHO m, NONYYHM:

L7
1-2p
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Eannbifi rocyaapcTeesHnif axzamen, 2011 . DUIUNKA, 11 xnace (202 - 7/12)

[Nonwi#i MONOXKHMTENLHO 3apAXKCHHBIA wWwapuk wmaccod m=04r nBHxkercs
B FTOPH3OHTANLHOM  OJAHOPOIHOM  JNEKTPHYECKOM  MONe  HANpAXEHHOCTBLIO
E =500 xB/M u3 cocTrosHus nokos. TpaekTopus wapuka o0pazycT ¢ BEPTHKANBIO

yron a =45° Yemy paseH 3apaa wapuka g?

OGpa3zell BOIMOXKHOI0O pelueHHs

1) Ha Teno aedcreyloT cuna TaxkecTu F, =mg v cunaco
CTOPOHBI 21EKTPUHECKOro nons Fy = gk .

X
2) B uHepuMATLHOH CHCTEMC OTCYETA, CBA3AHHOR ¢ - Z
3emnei, B COOTBETCTBHH CO BTOPhIM 3akoHOM HbloToHa

BEKTOpP YCKOPEHHSA TeJia NPONOPUHOHANEH BEKTOPY y

CYMMBI CHJI, NelCTBYIOIMX Ha Hero: md = F) + F,.

3) llpu NBHXKCHHH M3 COCTORHMA TNOKOR TEJO JBHKETCA NO MPAMOH B
HaNpaBICHHH BEKTOPa YCKOPEHHR, T.€. B HAMPaBJCHHH PAaBHOACHCTBYIOLWIECH
npuaokKeHHbIX cun. [lpamas, BAONL KOTOPOH HanpasjieH BEKTOP YCKOPEHHS,

CﬁPHSYﬂ yron a=45° C BCPTHKANBIO, CICA0BATE/ILHO,
a F E
i il 5 il g— =1]. Orc = ‘—8
lga ay Fl 2 waa ¢q E

C3 | C 0aHOATOMHBIM HEATLHOM Ta30M HEeM3MCHHON Maccsl P
MPOHCXOAHT LMKIHHYECKHH NPOLECC, IMOKa3aHHbLIA Ha 2po~---|' 2
pucyHke. 3a uUHKa ras cosepuwaet pabory A4, =5 kK. '
Kakoe KOAMHECCTBO TENAOTH ra3 NOAYYMAeT 32 UMKA OT  Pof--g€-=-nn- r
Harpesarens’? ; E
0 Vv 3V

Obpaseu BO3MOKHOIO PeLICHHA

3a UHKI KONHYECTBO TCMJIOThI, MNONYYCHHOC OT HarpesaTcas:
3
Ou=0nt+tOn=(Ur-Us) + 42 = E(VRT’ ~VRT3) + 2pe 2V, =

3 23
= =(2po 3Vo — paVo) + 4poVo = TPOVO

N

PaGora rasa 3a uukn A, = !—;9- 2V, = pobs.

Orciona O, = 223 u=357,5 xJIx.

Orser: O, = 57,5 xlx.




(201 - 8/12)

Eamneifl rocynapcreestnin ssamenr, 2011 r DOU3NKA. 11 xnacc (201 -712)

[Monwit  wapuk wmacco m=04r ¢ 3apaaom ¢=8HKn asuxercsa
B FOPHIOHTANLHOM OAHOPOAHOM JMEKTPHUYECKOM NONE, HANPRXKEHHOCTL KOTOPOro
E =500 xB/m. Kakoit yron a ofpazyer ¢ BEepTHKaNbi0 TPAEKTOPHA [MApPHKA, €C/H
€ro Ha4ya/lbHas CKOpOCTL pasha Hy o7

OOpazeu BOIMOXKHOIO pelueHUs
1) Ha Teno nefcTByioT cuna TaxectH F|, = mg w cuna co

CTOPOHB! 3neKTPHYECKOro nons Fy = gk . ”; %
2) B MHepuManbHOM CHUCTEME OTCYETA, CBAIAHHOW ¢ E

Jemeil, B COOTBETCTBHM CO BTOPHIM 3aKOHOM HbtoTOHA y

BCKTOP YCKOPCHMS Tela NpONOPUMOMANCH BEKTOPY  CyMMbl  CHJ,
nelcTBYIOWMX Ha Hero: ma = F + F;.

3) Ilpu NBHKCHHH W3 COCTORHMA NOKOS TENO ABHKETCA NO NPAMOH B
HaNpABNEHHH BEKTOPa YCKOPEHHA, T.C. B HANPaBIEHHH paBHOACHCTBYIOLIEH
NPHAOKEHHWX CHA. Clle10BATENLHO, NPAMAsA, BAONL KOTOPOH HanpasiieH
BEKTOP yCKOpeHHs, 06pa3yeT ¢ BEPTHKANBIO YIOM, ONpEenseMbiii YCIOBHEM:

tgu=£’-=£3-=-q£.0rcvona 1ga=1, a=45°,

a, F, mg

Orser: o =45°.

CS

Ha nposoaswmx penbcax, NpOMOKEHHbIX Mo

HAaKJIOHHOH  NJOCKOCTH, B  OAHOPOAHOM

BEPTHKANBLHOM MArHHTHOM nojie B HaxoauTca / / /
rOPH3OHTAIbHLIH NPAMOH NPOBOAHHK
NPAMOYTONLHOrO CeveHua maccon m=20r, I

[110CKOCTb HAKJIOHEHA K TOPH3OHTY NOA YIraoM

a =30°  PacctosHHe MeKAy  penbcamu i
L=40cm. Koraa peabchi MOAKAOYEHBI K .
HCTOMHHKY TOKA, NO NPOBOAHKHKY npotexkaer noctosunbiit ok /=11 A. [Npu 31oM
NMPOBOAHUK MNOCTYNATENbHO [BHKETCH BBEPX N0 PeNbCaM  PaBHOMEPHO M
npamonuneino. Kodphuument TpeHns Mexay npoBoAHHKOM M penbcamu p = 0,2,
Yemy paseH MOAYy/Ib HHAYKUHH MarHHTHOrO nons B?




Eansbi#t rocyAapcTBerHbIn aaamen, 2011 ¢ OUN3NKA, 11 knacc (201 -9/12)

O6pazeu BOIMOKHOTIO PCLICHHUA

I. Ha npoBoiHHK ¢ TOKOM CO
CTOPOHBI MarHHTHOrO noas
AEHCTBYET Cuna AMnepa, paBHas no
moaynw F,=IBL w wuanpasieHHas
FOPH30HTAIBHO, NCPNEHAKKYAAPHO
NPOBOAHMKY.

2.  Cuaml,  aeHcTByrOWHE — Ha
NPOBOAHKK, MNOKa3aHbl Ha PHCYHKE.
Cyuras CHCTEMY oTcyera,
CBA3AHHY IO c HAKJOHHON 0
TUIOCKOCTBIO, HHEPUHAIBLHOH, 3alHILEM BTOPOH 3akoH HblOTOHA B NPOCKUMAX HA
ocu Ox u Oy (cM. pUCYHOK):

Ox: Fycosa—-mgsina - F,=0, (n
Ov:N-mgcosa~Fysina=0. (2)
BpycoK CKOJIL3UT 110 HAKJIOHHOH I1IOCKOCTH, NOITOMY
Frp= PN (3)

3. Peiuaem cucremy ypasuenuit (1) — (3).
W3 ypasHenus (2) sbipaxaem N, NOACTABIACM OJYYEHHOE BbIPAKEHWE B
ypaBHehue (3) u noayyaem Boipaxenue s Fo,. [Noacrasus ero B (1), noayyaem
ypaBHenue ans F, :

Ficosa-mgsina—pmgcosa—-pF sina=10
C pelueHuem

E;=IBL= mgsina + pcc.no. '
oS — psina

OTKyAaa
mg sina + pcosa

IL cosa - usina
Orser: 8=0,04 Ta.

B= = 0,04(Tn).

EanHsiil rocyaapcTeenHsin saamen, 2011 1. DU3NKA. 11 knacc (201 - 11/12)

VPpoBHH IHEPrHH 2NEKTPOHA B aroMe BOJOpoAR 3anawTcs  GopMmysnoi
E, =—i;6-38. roe n = 1, 2, 3, ... . Ilpu nepexoae atoMa H3 COCTOAHHA E;
n
B coctoaHue E, atom ucnyckaer ¢oron. Ilonap Ha nosepxHocTs (oToKaToaa,
tdoton BubuBaeT doroanekTpon. Yactora cBeta, COOTBETCTBYIOWAN KPACHOH
rpanuue $potosddexTa A1 MaTepHana NoBEPXHOCTH BoToKaToAa, Ve = 6-10™ ',
Yemy paBHa MaKCHMATLHO BO3MOXKHAA CKOpPOCTh poTodnekTpora?

O6pasel BO3MOXKHOTO peLieHHs
Dueprus potona hv=E, - E,.

2
ml Umn

2

Ypasrenue Diinurreiina s pororddexra: hv =hv g +

OTCHONE s = \/—ml[(s2 ~E)-hvyy ] £1,65:10° wrc.
¢

OTBET: Uy = 1,65:10° M/c.




Eanneiit rocynapctaennsiit 3xaamen, 2011 . DUNKA, 11 xnacc (202 - 1112)

Kpurepus oueHHBAHHA 381aHHI ¢ pa3BEPHYTHIM OTBETOM

Toukas nuu3a JI naér 4érkoe AeHCTBHTENBHOE H300paxcHHe npeamera AB na
akpade D (cm. pucynok 1). Uro npouszoiaer ¢ n3obpaxeHuem npeamera Ha
IKpaHe, eciiH HHXKHIOK MOJOBHHY JHH3bI 3aKPbITh KYCKOM 4&pHOro kaprona K
(cM. pucynok 2)? Tloctpoiite u3oGpaxkenue npeamera B oboux ciyuasx. Orser
MOACHHTE, YKa3aB, KakHe (PU3HYCCKHE 3aKOHOMCPHOCTH Bbl HCNONAL30BAAH 1A

OO BACHEHHA.
| ) J )
BJ l
A A
K
PHCYHOK | PHCYHOK 2

Obpaseu BOZMOKHOIO pCLICHHA

1. M3o6paxkeHnem TOUKH B TOHKOH NIHH3E CITYXKHT To4ka. B naHHOH 3anave 1o
JHAYMT, HTO BCEC JIy4H OT /OOOH TOYKH NPEAMETd, AaBas ACHCTBHTEILHOE
H300paXeHHe, NepecekarTCs 3a INHIONH B OIHOH TOMKE.

2. lNoka kapToH He MewaeT, nocTpoum Hiobpaxeuue B nun3e npeamera AB,
HCMONb3YA JIYYH, HCXOAALHe W3 TOYkH B (cM. pucywok 3). IMposeas nyw /
Yyepe3 LUEeHTP JIMH3bI, HaXoauM Touky B' — n3obpaxenue touku B. [Mpooaum
Ay4 2, nONyTHO HAXOAA 3a1HHH QOKYC JIMH3bI. 3aTeM NPOBOAHM JIyyH 3 1 4.

3. Kycok kaptoHa K nepexsarsiBaeT ny4H 3 W 4, HO HMKAK HE BAMACT HA XOA
ayysed I um 2 (cMm. pucynok 4). Braronaps 3THM M QHAJNOTHUYHBIM HM Jyyam
HiobpaxeHnue npeaMeTa MpoJoIKaAeT CYUIECTBOBATL HA MPEKHEM MECTe, HE
MeHAS (GOPMbI, HO CTAHOBHTCH TEMHCE, T.K. HacTh AyueH (Hanpumep, nyun 3 u
4) 6onblue HE YHaCTBYIOT B NOCTPOCHHH H300paKeHHA.

, A €} , Al e}
A' A
A B' Bn
3 4
v A 4
Eannuii rocygapcraensnin naames, 2011 1 DU3WKA, 11 xnacc (202 -3112)

Cucrema rpysos M, m; u m;, nokazaHuas

Ha pPHCYHKe, IBHXETCA H3 COCTOAHHN M m
MOKOA. [losepxnocts  crona - \‘_l
ropusoHTanbHas rankas. Koadduument
TPEHHS MexXIy rpy3amu M u m, pasen M ¢
nu=0.2. Tpy3st M u m, ces3anbl nerkoi
HEPACTAKHUMOH HHTBIO, KOTOpPas CKONb3INT
no Gnoky Ges  Tpenus. [Ilycms
my=my=m=075kr. [lpn KaKHX
3HauyeHHAX M rpy3sl M w m; nBUXKyTCA
Kak oHoO uenoe?




OGpa3zeu BOIMOXKHOIO pelieHHs

. Tloka rpy3st M W m; ABHXYTCR Kak & /i
oaHO uenoe, OyaeM CHYHTATL HX OAHHM N
Tenom M+ m cnoxkuon Gopmbi. Ha

PHCYHKE MOKa3aHbl BHCWHHE CHAbI, —I_
ACHCTBYIOLLHE HA 3TO TENO W HA Tpy3 m;.

2. Byaem cuMTaTh CHCTEMy OTCYeTa, | () .
CBA3AHHYIO CO CTONOM, HHEPUHANBHON. 0 ‘7‘- x
3anuwem BTOpOoH 3akoH HblooToHa mns 2

KQXKA0ro H3 Te B NMPOEKUHAX HA ocH Ox $ (M +m)g [J

* >N
ey

H Oy BBEJICHHOH CHCTEMBI KOOPAHHAT:
Ox: (M+ma =T,
Oy: ma, '—""8’72}
Yyrem, uro Ve
T, =T, =T (HuTh nerkas, CKOJNb3IUT
no 610ky 6e3 TpeHus),
a, = a, =a (HHTb HEPaCTIKHMA ), H CITOKHM YPABHEHHA.
Momyunm:

M+2ma=mg, na a= .
( ma=mg. OTKy g

3. PaccMOTpHM Tpy3 m; OTAENLHO. 3amHiueM JUIA HEero BTOPO#H
3akoH HeloToHa B npoexuusax Ha ocH Ox w Oy W yuTeMm, YTO N'
rpy3 m; NOKOMTCA OTHOCHTEJILHO rpy3a M: '

Ox: ma=Fy, m'f_:]» Fy

Oy: mg-N,=0 "v !

F'rps""Nl ”’g
[Monyunm:

ma<puN, =umg, oTKyna a=g SHg.

m
M +2m

Eannei rocypapcreestsifl sxsamen, 2011, DUIUKA. 11 knace (202 - 4/12)

Pewas HepaBeHCTBO
m

<
M +2m
OTHOCHTENBLHO M, nonyuum:
Mzmi =2 15,
n

C3

C 0AHOAaTOMHBLIM MACANBHBLIM [A30M HEH3IMEHHOH MacChl P

NPOMCXONMT  UMKNMUYECKHH MPOUECC, MOKAIAHHBIH  HA 2p
PHCYHKE. 3a UHKJI OT HarpeBaTea ra3 noay4aeT KONIHYeCTBO

~

Tenaorel O, = 8 kJx. Yemy pasna pabora rasa 3a unkn? Dot-=otfoneses

N

+
,

o
s
w

;ﬂ -

<



OO6paseu BO3MOXKHOIO pelieHus

3a UMK KOJTHYECTBO TENAOTHI, NOTYHEHHOE OT HArPEBATEAN:
3

Ou=0u+0u=(Ur-U) +4,= 'Z-(Vkrz = VRTy) + 2po2Vy =

3 23
= —2'(2m 3Vo —p(,Vo) + 4,)0V0 = '?I?oVo.
Pabora raza 3a umkn A, = %9--2V0=poVo.
Orciona 4, = %Q.. = 700 J1x.
Orser: A, = 700 Jx.

EanHbif rocyaapcTBeHHuin axzamen, 2011 r OU3NKA. 11 knacc (202 - 9/12)

Ha nposoasawmx peabcax, NMPONOKEHHbIX No
HAKJIOHHOH  TUIOCKOCTH, B  OJHOPOIHOM
BEPTHKANLHOM MArHHTHOM noie B Haxoautcs /'
FOPH3OHTAIbHBIH NPAMOH NPOBOHHK
NPAMOYTO/ILHOIO ceyeHus maccon m = 20 r.
[110CKOCTE HAKNOHEHA K TOPH30HTY MOA YIIOM T
o = 30° MOAYAb HHAYKUHH MArHMTHOrO Noas
B = 0,04 Tn, paccrosnne MeKy peabcamu
L =40 cm. Korna penbchl MOAKIKOYEHbI K HCTOMHHMKY TOKa, 1O NPOBOAHHKY
NPOTEKACT MOCTOANHBIA TOK [ H NPOBOIAHHK MOCTYNATETLHO ABHXKETCH BBEPX MO
penbcam  paBHOMepHO M npamonuHenHo. Koapduument Tpeumns  mexay
NPOBOAHUKOM M peabcamu p = 0,2. Yemy pasna cuna Toxa [?

O6pa3zell BO3MOXKHOTO PelLICHHA

1. Ha npoBoaHHK € TOKOM CO CTOPOHBI
MarHWTHOrO MNoas AeHCTBYeT CHia
Amnepa, pasnas 1o Mmoayao F, = [BL
M HaNpaBl€HHAs  TOPH3OHTANLHO,
MEPNEHAHKYIAPHO NPOBOAHMKY.

2. Cuab,  jedcTBylolMe  Ha
NPOBOIHHK, MOKa3aHbl Ha PHCYHKE.
CunTas cucTeMy OTCYETA, CBAIAHHYIO
c HAKJIOHHOM NJIOCKOCTbIO,
MHEPUKATLHON,  3anHiieM  BTOPOH
3aKOH HbIOTOHA B NpOEKUMAX HA OCH
Ox u Oy (CM. PUCYHOK):

Ox: Fycosa—mgsina—F,=0, (1)
Ov: N-mgcosa - Fysina=0. (2)
Bpycok CKONIBINT 110 HAKIAOHHOH MJIOCKOCTH, 110ITOMY
Frp= V. 3)

3. Pewaem cuctemy ypasuenui (1)-(3).
U3 ypaBHewus (2) Buipakaem N, MOACTABASEM MONYYCHHOEC BbIPAKEHHE
B ypasHeHue (3) u noayuaem BblpaxeHHe ana Fo,. Moacrasus ero 8 (1), nony4aem
ypaBHenue ans F ¢

Fycosa—mgsina—pumgcosa— pF sina=0
C peleHHem

F,=IBL=mg sino + pc?sa .
cosa — psina
oTKyaa

I = mg sina +ucosa

BL cosa -psina

Orser: /=11 A.

=1 (A).




Eannesit rocyaapcreennsil scames, 2011 1. OU3UKA. 11 knacc (202 - 1112)

YpoBHH SHEPruH JJEKTPOHA B &TOME BOAOPOAA 3anawTcs  Gopmynoi

13,6

E,=-—-93B, rae n = 1, 2, 3, ... . Ilpu nepexone aroma M3 COCTORHHA £

"2

B coctosnmne E, arom ucnyckaer doton. lNonas na nosepxuocts dorokaroaa,
tdoTon suibuBaeT horoanexTpon. Linna BOAHB CBETA, COOTBETCTBY OLIAR KPACHOH
rpanuue goroaddexra ana marepuana nosepxHocTH dorokarona, A, = 300 um.

Yemy paBHa MAKCHMAIBLHO BO3MOXKHAA CKOPOCTHL POTOINEKTPOHA?

O6pa3en BOIMOXKHOIO PeLIeHHA

Oneprus porona hv = E, - E,.

Ypasuenue Ditnwreiina wia pororddexra: hv = {—"4- MeVmax

5 2

OTCI0NA Ve = J%[(Ez -E,)—%‘LJ ~1,46-10° (W/c).
¢ p

O18eT: Uy, = 1,46:10° M.

Ennnuiit rocynapcreenssii axamen, 2011 r DUINKA, 11 xnacc (203 - 1/12)

KpuTepuu oneHHBAHHA 3a1aHWIH ¢ PAIBEPHYTHIM OTBETOM

Toxkas nuu3a JI naér 4érkoe AeHCTBHTEAbHOE H3o0Opaxewne npeamera AB Ha
akpane I (cm. puc. 1). Yto npou3oiaér ¢ uiobpaxeHueM npeamera Ha JKkpaue,
€C/iM UCHTPAIbHYI0 4acTh JIHH3B 3aKPbiThb KPYXKKOM M3 uépHoro kaprosa K,
OCTABWUB HE3aKPBLITHIM JIHWbL 006010K HeGONLION 1HPHHBL (CM. pHCYHOK 2)7
[Moctpoite nizobpaxenne npeamera B 06oux cayvasx. OTBeT NOACHMTE, yKa3as,
KaKkue (PH3IUUECKHE 3aKOHOMEPHOCTH Bbl HCIIONL30BANH IS OGBACHEHHS.

J 2 i) 8]

1 B

A A

K

Puc. 1 Puc. 2

Obpa3sei BOIMOKHOIO peliecHus
|. U306paxennem TOUKH B TOHKOH JIHH3E CYXHT Touka. B nannoii 3anaue 3to
JHAYHT, YTO BCE Jly4H OT JIOOOH TOYKH NpeaMeTa, 1asas ACHCTBHTEILHOE
n3obpaxetne, nepecekaloTcs 3a JIMHI0H B OAHOH TOYKE.
2. lNoka kapToH He MelWaeT, MOCTPOMM H300paxeHHe B nMH3e mpeameTa AB,
MCMONB3YA JIyUYH, ucxoasume u3 Toyku B (cm. pucywox 3). Tlposeas ayu /
yepes UeHTP NHH3bI, HaxoauM Touky B' — u3obpaxenne touku B. Nposoaum
NyY 2, NONYTHO HaxoAs 3aaAHKi (OKYC JIHH3BL. 3aTeM NPOBOAHM Nyun 3 u 4.
3. Kycox kaprona K nepexpareiBaet nyuu / v 2, HO HHKaK He BJIMAET Ha XO4
nyuei 3 u 4 (cm. pucyHok 4). braronaps 3THM W aHAJIOrHYHLIM HM Jlyuam
H3o0paxeHHe npeamMeTa NPOAOIKAET CYUIECTBOBATH HA TMPEKHEM MECTE, He
MeHAR GOPMBLI, HO CTAHOBHTCA TEMHEE, T.K. YacThb JyueH (Hanpumep, Jyuu / u
2) Gonsblue He y4acTBYIOT B NOCTPOSHHH H300PAXKCHHA.

Jl 2 3

I z A A'

A B' B'
3" 4

PHCYHOK 3 PHCYHOK 4
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Cucrema rpysos M, my u m,,
MOKa3aHHas Ha pHCyHKe, asuxkerca M
M3 cocTosnus nokoa. [losepxHocTs \| |

CTONMAa — TOPH3OHTANbHAA raankas.

Koapduument  tpenns  mexay M
rpyzamu M n m, pasen p. I'py3sst M
H n, CBA3aHbi JIerko

HEPACTAKHMOH  HHTBLIO, KOTOpas

ckonb3uT no Onoky 6e3 TpeHws.

Mycts M =08 kr, m =m;=

=m=0,1 xr. [pH KaKux 3HaAYEHHUAX

| rpy3si M u my NBHXYTCS KaK OJHO
_uenoe?

OGpa3ew BO3MOXKHOIO PEIICHHS

1. TMoka rpy3si M ¥ m; ABHXKyTCA s N
KaK 01HO uenoe, bynem cuutars

MX OaHMWM TentoM M+ m
cnoxkHoi dopmbl. Ha pucynke —l_
NOKa3aHbi  BHEILHHE  CHIBL,

JeHCTBYIOUIHE HA 3TO TEJO H Ha X -
rpy3 m;. )

{_:‘h

0TCYETa, CBA3AHHYIO CO CTONOM,
HHEPUHANBLHON. 3anuiem
BTOpOi 3akoH HeloToHa ans ¥ (M+m)g
Kax/0ro M3 TeJ B NPOCKUMAX HA
ocH Ox wu Oy BBEAEHHON
CHCTEMbl KOOPAMHAT:
Ox: (M+ma =T, e
Oy: maz=mg-7‘2} o4
Yuyrem, uro
T, =T, =T (uuTs 2erkas, ckonbauT 1o 610Ky 6e3 Tpenus),
a; = a, =a (HHTL HEPACTAKNMA), H CIIOKHM YPaBHEHHA.
[Monyuum:

(M +2m)a=mg, otkyna a=g

-

m
M+2m’

2. bByaem cuuTath CcHcremy 0 fz x
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3. PaccMoTpuM TPY3 m; OTAEABHO. 3anuiueM VIR HEro .
BTOpO# 3akoH HblotoHa B npoekunsx Ha ocH Ox w Oy w N,
YUTEM, YTO I'Py3 ) IOKOHTCA OTHOCHTENBHO rpy3a M:

Oy: mg-N,=0 M
vy .

Fp SpN, mg
[Monyuum:

ma<puN, =umg, oTkyna a=g <Sug.

M+ 2m

Orciona

[T i =0l.

M+ 2m

Ox: ma=F, l—;' Fy




C oaHOATOMHBIM HIACAILHLIM Ta30M HECHIMEHHOH Macchl P

NPOHCXOAMT  UHKIHYECKHH  npouecc, nokasauuwii wa 25 L 1o 2
pucynke. a3 oTaaeT 3a UMKA XOJOAWILHHKY KONHYECTBO !
Tennotw |Q,| = 8 kJIx. Yemy pasna paGora ra3za 3a uwkn? J) SR - '

o

o

W

At Sl
=3

QV

(Obpa3ell BO3MOXHOIrO PeLLCHHUA

3a UMK KOTHUECTBO TENJIOTH, OTAaHHOe XO0JOAHJIbHHKY:

3 1 ;
|0kl = (Uz = Us) + |42 =5(VRT2 -vRT;) + 5([’0 +2po) 2Vy =
3
u "2'(2Po 3Vo - poVo) + 3peVo = '?PoVo-
Pabora raza 3a unka A, = ﬂzl-?.l/o = poVo.

Orcrona A, = % Oy =760 Ix.
Orser: A, = 760 [Ix.

21
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[Monwii wapuk ¢ 3apaaom g = 8 HKn ABHKETCA B rOPH3OHTANLHOM OAHOPOAHOM
eKkTpuueckoM none Hanpak€unoctelo E =500 kB/M M3 cOCTOAHMA NMOKOA.
TpaexTopua wapuka obpasyer ¢ BepTHKanblo yron a = 45° Yemy paBHa macca
wapuka m?

OO6pa3zel BOIMONKHOIO PelLCHHA
1) Ha Tes0 aefcTBYIOT CHAa TakecTH F| = mg M cHaa co

CTOPOHBI IEKTPHHECKOrO NONR F‘z =qE.

2) B HHepuManbHOW CHCTEME OTCYeTa, CBA3AHHOH C
3emiei, B COOTBETCTBHH CO BTOPbIM 3akOHOM HbloTOHA
BCKTOP YCKOPCHHA Tejla MPONOPUHOHANEH BEKTOPY
CYMMBbI CHI, AEHCTBYIOWHX Ha Hero: mad = Fy + F,.

3) lMpu ABMKEHHH W3 COCTORHHR MOKOA TENO [IBHXETCH NO NpAMOH B
HanNpaBieHHH BEKTOPA YCKOPEHMA, T.C. B HANpPaBICHHH PaBHOJACHCTBYIOWICH
npHAOKeHHbIX CHiL. [IpsMas, BAOAL KOTOPOH HANpas/ieH BEKTOP YCKOPEHHA,
obpazyet yroa a=45° c BEPTHKANLIO, C/ICI0BATENLHO,

lga=9-5-=£3-=-7£=1.0'rcwna m=q—:-.0mer: m=410" kr.

a, F, mg




Ha MPOBOAALMX peiibCaX, NPOJIOKCHHLIX MO
HAKJAOHHOH  MJIOCKOCTH, B OAHOPOAHOM

BEPTHKATLHOM MarHWTHOM none B waxoamtcs /
rOPH3OHTAIbHBIHA npsiMoit NPOBO/IHKK

NPAMOYTONBLHOIO CeYeHHs. lNaockocTsb

HAKJIOHEHAa K TOPH3OHTY noa yraom o = 30°, IE

MOAYAb  WHAYKIMH  MAarHMTHOrO  Mons

B=0,04 Tn, paccTosHHE MeXay penbcaMH

L =40 cm. Korna penschl MOAKMOYEHB K HCTOMHHKY TOKA, MO NPOBOAHHKY
nporekaeT noctosHubiH TOK /=11 A. Tlpy 2TOM NPOBOAHMK NOCTYNATENLHO
JBHAKETCA BBEPX MO PebCAM PaBHOMEPHO H npamoauHerno. KoddpduumenTt
TPEHHA MEXK1y NPOBOAHMKOM W penbcamn p=02. Yemy paBHa macca m
npoBoARHKA?

Eanneift rocyaapcTeesHsii ssamen, 2011 r DUINKA, 11 knace (203 - 8/12)
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O6pa3eu BOAMOKHOTO pellieHHs
1. Ha npoBOAHHK C TOKOM CO CTOPOHAI 7
MArHHTHOrO NONR  AEHCTBYET CHna
Awmnepa, pasnas no moaymo F, = IBL
W HaNpaBiIeHHAs  FOPH3OHTAILHO,
NEPNEHAHKYAAPHO MPOBOAHHKY.
2. Cuabl, ASHCTBYIOLHE HA NPOBOAHKK,
nokasaHbl Ha  pucynke. Cuynras
CHCTEMY  OTCHYETa, CBA3aHHYK C
HAKJOHHOH NAOCKOCTBIO,
HHEPUHANILHOH,  3alnuiieM  BTOPOM
3akoH HbloToHa B npoekunsax Ha ocH Ox H Oy (CM. PUCYHOK):

Ox: Fycosa—mgsina—F, =0, (nH
Oy:N-mgcosa—Fysina=0. (2)

BpycoK CKO/IL3HT 10 HAKJIOHHOH MI0CKOCTH, NOITOMY

Fop= uN. (3)

3. Pewnaem cuctemy ypasuenui (1)-(3).

M3 ypasuenus (2) sbipaxaeMm N, NOACTaBAAEM MOJYYEHHOE BBIPAXKEHHE B
ypaBHeHHe (3) u nonyuaem Boipaxenue Juin Fo,. lNoncrasus ero 8 (1), nony4aem
ypasHeHue ana £y

Fycosa—mgsina— pngcos a— wFsina=0

C peLIeHHEM
sina + pcosa
Fy=IBL= mg—“_.
cosa — psina

OTKyAa

m= 18 .—cc?su i 0,02 (kr).
g sino+pcosa

Oreet: m = 0,02 kr.




