Mocxosckas onumnuada wkorvhuxos no gusuxe 2009 2. 2-ui myp.
8 kiace

3agaua 1
Bosa pemmit npoxkaruts Manty Ha MoTonukie u3 Jlunosku B Jlemymkuno. Ha mytu u3 JIunosku B
JemymikuHo HaxogutTcs aepeBHs ManuHoBka. CroycTs #; = 8 MuH. mociie Bble3na u3 JlunmoBku Mama
crpocuna: «Kakoit myTh Mbl mpoexanu?». BoBa otBetuin: «BaBoe MeHblile, 4eM OTCIOa 10 MamuHOBKIY.
Korna onu mpoexanmu eme L = 14 kM, Mama cnpocuna: «CkoibKO HaM elie exath 10 JemymkuHo?».
BoBa otBetnin: «Basoe Gombire, ueM otcioga 1o ManuHoBku». CrycTs ¢ = 12 MUH. TIOCTIE STOTO OHH
npuoOsLTH B JlemymkuHo. Haifiure CKOpOCTh MOTOITMKIIA, CYMTAs €€ TIOCTOSIHHOM U MeHbIel 60 km/4gac.

OrtBeT: v = 2 ~ 38 KM/gac.

4t +1t,

3agaua 2
N3o0paxkeHHass Ha pUCYHKE CHCTeMa W3 pblyara W OJIOKOB
HaxoJqUuTCs B PABHOBCCHUHU. Touku noaBeCa MACJAT pbldiar B OTHOIICHHUU
a : b. Haiinure oTHOIIEHWE Macc TPy30B my, : mp, TIpeHeOperas mMaccamu
peIuara, OJIOKOB M BEPEBOK, a TAK)KE TPCHHUEM.

Orser: :M.
m, 3a+b
« 0 el »
3agaua 3
Ha crone crout munuHApUYECKUM CTakaH ¢ BOAOW (CM. puUCyHOK). B ero IR
cepequHy HauMHAIOT MEJJICHHO HACBINaTh MEJKHUE CTeKIITHHbIe mapuku. [Ipoiecc ‘-..‘ L

HACBIITAHUS TPOJOJIKAETCS 10 TEX MOP, MOKa HEKOTOPOE KOJUYECTBO IIAPUKOB HE
BBICBIIIETCSI W3 CTakaHa. HapucoBarb M MOSICHUTH, HE MPOBOISA JACTaJIbHBIX S ——
pacderoB, rpaduK 3aBUCUMOCTH CYMMAapHOH CWIbI F JaBJICHUS HA THO CTaKaHa S —
OT BeCa p YK€ HACBIIAHHBIX LIAPUKOB, €CIU BEC BOJBI, 3aOJHSBIIECH CTaKaH _—

BHavaje NpuUMepHO Ha 3/4 BBICOTBI, OBUI paBeH P, TUIOTHOCTh CTEKJa - —
OpuOIM3UTENFHO B 2,5 pas3a Oonbllle IUIOTHOCTH BOABI, @ TPEHUEM MOXKHO
npeHeOpeyb.

OTtBeT: Ilpumepnsiii Bun rpaduxa 3aBucuMoctu F(p) m3obpaken Ha pucyHke. KOHKpeTHBIE
3HAYEHHs p,, p, U P, 3aBUCST OT INIOTHOCTH «yTAaKOBKI» HACBIAHHBIX IIAPHKOB.

F A
P —0,4(p2 — p1) + p3-
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3agaua 4
B Ttpex xamopumerpax HaxomutTca o M =20 T BOJbI OAMHAKOBOW TeMIlepatypbl. B kamopumeTpbl
MOTPYKalOT JIbAUHKHU, TaKKe MMEBIIME OJAMHAKOBBIE TEMIIEPAaTypbl (HO APYTHE): B MEPBBIM — JIbIUHKY
Maccoit m; = 10 r, Bo BTopoii — maccoit m, = 20 r, B Tpetuii — maccor ms = 40 r. Korga B kajopumeTpax
YCTaHOBWJIOCH PaBHOBECHE, OKa3aJoCh, YTO Macca MEepBOil JBIMHKU cTajla paBHOHM m, =9 T, a Macca

BTOPOI1 JIBAWHKH OCTanach npexueil. Kakoii crana Macca TpeTbeil IbAUHKE 1} ?
m; —m
OrBer: m, =m, + ——2(m,—m)=42r.

2 1

9 kJi1acc
3apava 1 Veps M/c A
Teno nBwxercs mo mnpsAMOM B OJHOM HalpaBlieHHH. B
KOKIBIA MOMEHT BPEMEHH BBIUHCISIETCS CPENHAA CKOPOCTh Sf !
JBIKEHUS Tela 3a BpeMs OT Ha4aJIbHOI'O JI0 TEKYLIErO0 MOMEHTA.
Ha pucynke mnpuBeneH rpaduk 3aBHCHMOCTH BBIYHCICHHOU 217 | i i
TaKUM 00pasoM CpeIHel CKOpOCTH Tena v, OT BPEMEHHU 1.
[octpoiiTe rpaduk 3aBUCUMOCTH MTHOBEHHOW CKOPOCTH Tella OT !
BPEMEHH. , , , .
0 1 2 3 4 to
OTBeT: I'pauk 3aBUCMMOCTH MTHOBEHHOH CKOPOCTH Teja oT U; M/c A
BPEMEHH IIPUBEJICH HAa PUCYHKE. .
44----7 i
sfo S |
o
| ; , ; >
0 1 2 3 4 te
3agaya 2
B cucrteme, noka3zaHHOI Ha pUCYHKE, HEMOABMKHBINA OJIOK MPUKPEIUIEH K MOTOJIKY
KOMHATBI, a BCE TPy3bl YICPKHBAIOT HEIMOJBWXHBIMH TaK, YTOOBI OTPE3KH JIETKON
HEepacTsLDKUMOW HUTH, He JIexkale Ha OJ0Kax, ObUTM BepTUKAIBHBIL. [ py3bl MaccaMu mi;
U m3 TOJBEIICHBI K OCSIM OJIOKOB Ha JKECTKUX JIETKUX CTEp)KHAX. Bce Onmoku nerkue u
MOTYT BpaIlaThCsl BOKPYI CBOMX oced Oe3 TpeHusa. OrmpelenuTe yCKOpEHHE Ipysa 4
Maccoi mjy Mociie OJHOBPEMEHHOTO OTITYCKaHHS BCEX TPY30B. Y CKOpPEHHE CBOOOTHOTO \’
NaJICHUsI PaBHO g.
[
m2
m, e

1

OTtBerT: YCKOpEHHE BTOpPOro rIpy3a 52 HaOpaBJICHO BHHM3 MW 110 BEIMYHWHE PaBHO

3m,m; +4m,m, +m,m,
= g, 4TO MPEBBIIIAET YCKOPEHHE CBOOOHOTO MaACHUS g.
m,m, +4mm, +m,m,
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3agaua 3 PA
B mmpoxom cocyne riryOuHo# 2H HaXOaUTCs KUIAKOCTh, TUNIOTHOCTh O
KOTOPOW 3aBHCHUT OT MIIyOMHBI X TaK, KaK MOKa3aHO HAa PUCYHKE (BEJHUYUHA 2P0
o U3BecTHA). B cocyn akkypaTHO OIMyCKarOT IUIOCKYIO IIai0y BBICOTOM
h<H wm mmoTHoCcThIO p;. Haiith, Ha Kakyro riayOWHYy OyIeT MOrpy>KeHO
HUKHEEe OCHOBaHHWE IIANOBI MOCIe yCTaHOBIECHUS ee paBHOBecHs. Cuutath, F0
9TO OCHOBAHMS MIAWOBI BCE BPEMSI OCTAOTCS TOPU3OHTAIBHBIMH, a CIIOH
XKHUJKOCTH TIPU MOTPYKEHUH 1ANHObI HE MePEMEIINBAIOTCS.

S 4

0 H 2H
OTBET:
h
y=L2 1pu p, < py;
Po

h<y<H mpu p, = p,;

h
v=H+ |2hH npu p, < p, SPO(IJFEJ;

£

h
y=2H nupu p, >p0(2—ﬁj.

3amaua 4

IxompHunsl Mapuna u KapruHa mpoBOIMIM ONBITHI IO HArPEBAaHUIO JBYX OJAMHAKOBBIX OAHOK C
BOJIOM Maccoit m = 0,5 KI' ¢ MOMOIIBIO JIByX OJAMHAKOBBIX KUISATUIBHUKOB. MapuHa MOIKIIOUMIIA CBOM
KUIISITUJIBHUK K UCTOYHMKY HampspkeHus U =220 B, Kapuna — k ucrounuky Hampspkenuss U, = 127 B.
banka Kapunbsl yepe3 mocTarouHo OoJbIIOe BpeMsi Harpeigach TOJNBKO 10 Temmeparypsl f = 50 °C.
Harpesmuce 1o temmneparypst f =50 °C 3a ropas3no MeHblee BpeMs, OaHka MapHHBI mpojoiKaia
HarpeBatbcsi co ckopocthio v = 0,1 °C/cex. Kakwe momHOocTH P; M P, pa3BUBaIM KUISTHWIBHUKH
Mapunsl u Kapuns! npu padote? Y aenpHas TemmoeMKocTb Boabl ¢ = 4200 JIx/(kr-°C), TeI0eMKOCTIMHA
KUIIATWIBHUKOB U GAHOK MOXHO IpeHeOpeyb.

2 2
%zmsm, g:%zlosm.

1 2 1 2

OtBeT: P, =

10 xiaacc

3agauya 1
Kanuran kopaliist 3aMeTHII CTPOTO Ha ceBepe OeperoBoil Masik M MpHUKa3all
Jep:kaTh Kypc Ha Hero. B aToT MomeHT paccTosHue 10 Oepera ObLIO PaBHO  Geper | |Ma5ﬂ<
S =30 km. Kopabmp JABMKETCS OTHOCHUTEIBHO BOABI CO  CKOPOCTHIO
v =15 KM/4 ¥ B K&Kl MOMEHT BPEMEHH JEPXKUT Kypc Ha MasK. DKUMAaX HE  ~---------------
3HAET O MPUCYTCTBHU B MOPE 3aIaJHOTO TEYEHHS], CKOPOCTh KOTOPOTO BO BCEX TEUEHHE----------------

A

TOYKaxX OJMHAKOBA M PaBHA u =5 KM/4. 3a Kakoe BpeMs ¢ KOpaOllb JOIUILIBET S A--------
10 Masika? 3a Kakoe BpeMsl OH JOIUIBUI ObI IO MasiKa, JBUIasch 110 KpaTdaiiinei D | copatin
TPaCKTOPHH?
vS S
OrBer: 1 =——— =225 4aca; 1, = ———~ 2,12 vaca.

0 —u ,02_u2
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3agaua 2
Jlonky maccoii m moOATATHBAIOT K Oepery 3a BepEéBKY Tak, Kak >
MOKa3aHO Ha PHCYHKe. beper Bbie ypoBHsS BOABI Ha BenuduHy h. [Ipu
9TOM TOPU3OHTANbHBIA YyYaCTOK BEpPEBKH JBIXKETCS PAaBHOMEPHO CO b
CKOpPOCTBIO D, a Ha JOJKYy JEWCTBYeT CO CTOPOHBI BOJBI CHIIA
CONpPOTHUBIIEHUS, IPONOPLUOHAIBHAS CKOPOCTH Joaku: F=-yu. B m Lo 'y
HEKOTOPBIA MOMEHT BepéBKa 00pa3yeT yroil « C ropu3oHroM. Haitgure — ——— —
CUJLy HATSKEHUs BEPEBKU B 3TOT MOMEHT. Maccoil BEpEBKM U TpEHUEM B — — - — — —— =
0JI0Ke mpeHeOpeyb.
2 3 2 3
mo~ tg o () mov” tg- o (% m
OtBer: T = g9, YZ , 3aJ1a4a UMEET PEIICHUE TIPH 8%, 7 —<— £
h cosa cos”a h cosa cos o sina
3amxaua 3 Q, xllx A ®
8 S
Ha pucynke wu3o0paxeH rpaduk  IUKIAYECKOTO |
PaBHOBECHOI'O IpoIecca, MPOBOAUMOIO HaJ OJHUM MOJIEM -
WICAIbHOTO OJHOATOMHOrO Ta3za. [lo ropu3oHTamu |
OTJIO’KEHa paboTa, COBEpIICHHAs ra30M C MOMEHTa Haydaja W @
mporecca, MO BEpPTUKAIM — KOJMYECTBO TEIUIOTHI, !
noyueHHoe razom. M3obpasure rpaduk nporecca B (pl)- ) |
KOOpJMHATaX M OIPEICIIUTE OTHOIICHUE MaKCUMAaJbHOU (D) |
TEeMITepaTyphl Ta3a K €ro MUHUMAJIBHOU TeMITepaType. (@) : | : | >
0 1 2 3 4 A, xIIx

>

OTtBeT: I'paduk mporecca u300paxeH Ha puCyHKe (mporecchl 2-3 u P 4
4—1 “30TepMUYECKHE); OTHOIICHHNE MAKCUMAJIBHOW TEMIIepaTyphl raza K ero
MHUHUMAJIBHOM TEMIIEpAType PaBHO JBYM.

<y

3agaua 4
ToHKO€ NMPOBOJIOYHOE KOJIBLIO PA30pPBaIOCh, KOI/1a HAHECEHHBIN Ha HETo 3apsj npeBbicuil ¢g. Kakoii
3apsi MOYKHO HAHECTH HA BTOPOE KOJIBIIO, PAANYC KOTOPOTO B 71 pa3 0oJIbIle, a MPOYHOCTH MTPOBOJIOKHA HA
pa3pbIB B k pa3 BBIIIE, YeEM Y ITPOBOJIOKH MIEPBOTO KOJIbI[A, YTOOBI BTOPOE KOJIBIIO HE Pa30opBaIoch?

OtBer: g, <gnk .

3amaua 5
B omekTpuueckol 1memu, cxema KOTOPOM M300pakeHa Ha PUCYHKE, BCE
BOJITMETPBl OJMHAKOBBI. BOJIBTMETp, MOAKIIOUEHHBIH MApPAJUIENbHO HCTOYHUKY
HanpsKeHus, nokaseiBaeT Uy = 4,5 B, 18a apyrux Bonst™merpa U = 2 B, ammepmerp — U (V) (4)
I=5MA. Bo BTOpOM ONbBITE TaKHE K€ BOJBTMETP M aMIEPMETP COCIMHWIU O
MOCJICZIOBATEIbHO M MOAKIIOYMIM K TOMY € HCTOYHUKY. UTO OHM MOKaxyT?
BHyTpeHHUM COIPOTHBIIEHUEM UCTOYHHKA MOKHO IIpeHEOpeyb.
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OtBer: TIlokazanus npubGOpoB BO BTOpoM ombite Oyayr U,

IA:IL:9 MA.
U -U
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11 kaacc

3agaua 1

Toukuit JOUCK KAaTUTCs I10 TOpHSOHT&J’ILHOﬁ IIJIOCKOCTHU 663 CKOJIb2KCHUA,
OornupasicCb B Ka)KI[BII\/’I MOMCHT BpPEMCHU II0O OUAMCETPY CBOCro OCHOBAHHA Ha
TJIIaAKYIO 60KOBy10 MOBCPXHOCTH MPAMOTO KPYroBOTO KOHYCA, CTOAIICTO Ha
3TOU IUIOCKOCTHU. YTOI Ipu BCPHINHEC KOHYCAa paBCH 2x , paaAnyC OCHOBAHUMA
KOHYyCa paBeH paJnycy AUCKa (CM. pUCYHOK). OnpenenuTb CKOPOCTH KpaitHUX
TOYCK TOPU3OHTAJIBHOIO JHaMETpa AUCKA, €CJIM €ro LCHTP ABHKXCTCA CO
CKOPOCTBIO V. Ectp 1 HA AUCKE TOYKH, IBMIKYIIUCCA C 6OJ'II>H_IGI71 CKOPOCTBIO,
4yeM KpaiHHWe TOYKU FOPU30HTAIILHOTO TuameTpa’?

OtBer: CkopocTH KpaliHHX TOYEK TIOPM3OHTAIBHOIO JAMAMETpPa IUCKA IO MOJIYJIO PaBHBI

3—sino 2 .
v, /1— Y HaKJIOHEHBI K TOMY JTHAMETPy IMOJ YoM [3 = arctg Tona B TUIOCKOCTH, IIPOXOISIICH
—sina, —sina

yepe3 JaHHBIM JUaMeTp MEePIEeHAUKYIIPHO MIHOBEHHOW OCH BpAICHUS JUCKA, KOTOpas IPOXOIUT Yepes
TOUYKY KacaHUs JUCKA C TOPU30HTAIBHOMN IUNIOCKOCTBIO ¥ TOUKY IEPECEYEHUs] BEPTUKAIBbHOW OCH KOHYCA C
IJIaBHOM OChbIO CUMMETpHUH Aucka. Ha kparo 1ucka ecTb TOUKH, JBUKYIIUECS C O0NbIIEH CKOPOCTbIO; OHU
PacCIIOIOKEHBI HA KOHILIAX TOPU30HTAIIBHBIX XOP, IPOXOIAIIUX BBILIE LIEHTPA AUCKA.

3agaua 2 Q. wllox 4 ®
Ha pucynke u3o0paxeH Ipa@uk LHUKINYECKOTO PaBHOBECHOTO 61 T
nporecca 1-2-3-4-1, mpoBOAUMOTO HaJ HACATBHBIM OJHOATOMHBIM 51
razoM B kojuuectBe V = 0,5 mMoinb. [To ropH30oHTaNBHON OCH OTIIOXKEHA 44
pabota A, coBeplleHHas ra3oM C MOMEHTa Hadaja Ipolecca, IO st /7, ;@
BEPTUKAJIFHONH OCH — TOJyYE€HHOE Ta30M KOJIMYECTBO TEIUIOTH (. 2 i
o < i
[lepepucyiite rpadpuk B KOOpAMHATaX «JAaBJeHHE p —o0beM V » u 1454 D |
ompenenute KIIJ[, a Takke MakCUMaJbHYI0 M MHUHUMAJBHYIO 0 D i 2 A >
TEMIEPaTyphl Ta3a B JAHHOM LUKJIE. » Kl
OTBeT: PaccmarpuBaeMblil [IMKIMYECKUI TIPOIECC COCTOUT U3 IBYX ppn 2 - 3
) 1p----- >
— ~ 0
n30xop M AByX wu300ap (cMm. pucyHok). KIIJI nukma U—B~15,4A), A |
MUHUManbHasg TeMmmeparypa raza 1 =1, ~240 K, makcumanbHas N _
temneparyparaza 7, =T, = 960 K. L 4
Wi Vs VvV

3agaua 3
W3 TOHKOI1 )K€CTKON MPOBOJIOKH M3TOTOBHIIN KOJBIIO paAnycoM R, KOTOpOE 3aKpENiIi TaK, YTOOBI
€ro IUIOCKOCTh ObLTa ropu3oHTalbHA. Ha xonbiio Hanecnu 3apsa (. Ha ocu Kojblla Ha BBICOTE /1 Haj

HUM yAEpKMBAIOT MaJ€HbKUI IApUK Maccoi 7 , UMEIOINN OJHOMMEHHBIN C KOJIBLIOM 3apsy ¢ . Kakyro

10 MOJYJIIO CKOPOCTh HaJ0 COOOIINUTh LIAPUKY, TOJIKHYB €0 BBEpPX, UTOOBI OH, JBUTasiCh [0 BEPTUKAIH,
IIPOJIETENT B JaIbHENIIIEM CKBO3b KOJIBIO?

OTBeT: MunumanbHas CKOPOCTh IIAPUKA, IPH KOTOPOU OH JIOJIETUT 0 LIEHTPA KOJIbIIA
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1 1 3V3
2g(x, —h)+ 99 - , TIpu 99 > > mg,x; <h<x,;
Vo - 2ne,m \/Rz-i-xf VR + 1> 4me R 2
3v3 3
0, npu 90 > < \/_mg(mmnm60r0h)nnpn 90 5> mg st h < x,,h>x,.
4ne R 2 4ne R 2
. . X 4ne,mg . .
31ech X, — MEHBUIMHA U3 KOpHEH ypaBHEHHUs 7= , 4 X, — HauOOJIbIIMHA U3 KOpHEH
(R? + x*f 90
ypaBHEHHS mgX + 990 =m ng + 2%
dme, VR + X X
3anaua 4
Ha rmagkom crosie cTtouT KopoOka mMaccoit m (CM. pUCYHOK). B kopoOke 2 —
HaxoJATCs ABa Opycka, Macca KaXJI0To U3 KOTOPbIX Takke paBHa m . TpeHus B " | <lm
cucteme HeT. JIeBbIid OpYyCOK COCIMHEH C KOPOOKOH JIErKOW TOPH3OHTaIhHOU > >

IPYKMHOM 3KeCTKOCThIO k. [IpaBoMy OpycKy COOOLIMIM CKOPOCTb ¥, B HAllpaBJIEHUH JIEBOTO OpycCKa.

[Ipu cTonkHOBEHUM OPYCKH CIIMITAIOTCS M ABMIXKYTCS Jaibllie, Kak OJHO 1meynoe. Halimure MakcuManbHYIO
CKOPOCTh KOPOOKH U MaKCUMAaJbHOE CXKATHE MPY>KUHBI TIPH JATbHEUIIIEM IBH>KEHUU.

. 20
OT1BeT: MakcumanbHas CKOPOCTh KOPOOKM TMpH  JalbHEHIIeM ABIKCHHH U, . :TO,
m
MAaKCUMAaJIbHOE CIKATHUE MPYKUHBL X, = Vo, |— .
6k
3amaua 5

OnrTuueckas CHCTEMa COCTOMT W3 coOuparomeld JUH3bI ¢ (POKYCHBIM paccTosHHeM F - u
3epKaJbHOrO MIapUKa PaiiycoM R, IEHTP KOTOPOro HAXOAWTCA Ha IIaBHOW ONTHYECKOW OCH JIMH3BI HA
paccrositHun d oT Hee. OnpenenuTh PacCTOSHME a OT JUH3bl JO TOYEYHOIO MCTOYHHMKA CBeTa S,
PacroJI0KEHHOTO Ha ONTHYECKOW OCH CHCTEMBI, €Clii H300pa)KeHHe HMCTOYHHKA B JAHHOW CHUCTEMeE
COBIIaaacT ¢ CaMUM HCTOYHUKOM.

Fd

d-F

OtBert: Ilpu d < F pewenuii Het; ipu F < d < R+ F UMeeTCs OHO pEIIEHUE: , = ; IpU

d 2 R+ F uMeroTCs Ba pEIICHUs: a, = dF dF i a, = 5 (dR— R; .



