OJIMMITNAJJA HIKOJIBHUKOB «IIOKOPU BOPOBBEBBI I'OPbI!» 110 ®U3UKE.

2015/16 yueonsriii ron, 3SAJAHUE 3AOUYHOI'O TYPA. 7, 8 u 9 kaacchl.
Yacts | . TecToBoe 3a1anue. Bo3Mo:kHbIE pellleHUs] U OTBETHI.

B »Toi wactn Y KAXKXA0ro y4aCTHHKaA B BOIIPOCAX JAaHHBIC ObLTIH Pa3HbBIMH, IIO3TOMY PCIICHUE U
OTBEThI IPUBCACHBI IJI1 OJJHOI'O U3 BO3MOJKHBIX BAPUAaHTOB YHCJICHHBIX TaHHBIX.

Bonpoc 1 (MakcuMaJibHAsI OLIEHKA 5 6aJ1I0B):

B Temnon3onupoBaHHOM COCYyI€ IJIMTEIBHOE BpeMs HAXOAWIACh BOAA C IUIABAIOIIMM B HEH
KYCKOM JIbJIa TIPU HOPMaJIbHOM atMoc(epHOM naBieHuu. Macca nbpaa pasasuiach 140 r. B cocyn
nobasuin 96 r kunsmied (mpu ToM ke naBiaeHuM) Boxabl. Kakas Temmneparypa yCTaHOBHUTCS B
cocyle CHycTsl JaocTaToyHo Oonbinoe Bpems? Oter naiite B rpagycax Llenbcus, npu
HE00XOAUMOCTH OKPYIJIUB JI0 OJM>KalIIero HesJoro 3HauyeHHs. Y IeIbHYIO TEIJI0EMKOCTb BOABI U
yIeIbHYIO TEIUIOTY IJIaBICHUS JIbJa cuuTaTh paBHbIMU C = 4,2 kJIx/(kr'K), A =334kJx/kr.

Pemenne:
[Tpu HOpManBEHOM aTMOC(EPHOM JABJICHHH TEMIIEpaTypa, MPU KOTOPOW HAXOASITCS B PAaBHOBECHUU
BoJa u sest — 910 ty = 0°C, a TeMneparypa kunsamei soasl t; =100°C. [laxe octeiB 10 t; =0°C,
KUIIAIAs BOJA MOXET BBLICIMTH KOJIMYECTBO TemnoTel Q =cm(t; —t,) =4,2-0,096 -100 x/]x
~ 40,32 k/[>x. DTOro Koiau4ecTBa TEIUIA HE XBATUT, YTOOBI PACTOMUTH BeCh Jied (Ha 3TO HYKHO
Q, =Am ;,=334-014x/Ix ~ 46,76 k/Ix). Takum 06pa3oM, B KOHEYHOM COCTOSIHUU B COCYZI€ TOXKE
OyIyT HaXOJMTHCS BOJA CO JIbJIOM, U KOHEUHAs TeMIlepaTypa paBHa HadaibHO: t =t = 0°C.

Ortser: 0.

Bonpoc 2 (10 6a110B):

[aii6a, cxonb3smas Oe3 BpallleHUus MO TOPU3OHTAJIBHOW MOBEPXHOCTH, 32 IEPBYIO CEKYHIY
JBUKEHMSI ITpoLUIa MyTh 5,6 M, a M0 OKOHYaHUU YETBEPTOI CEeKyHAbl OcTaHOBMWJIAck. HaliTu myTs,
npoiiieHHbI  1maiiboil 3a uwerBepTyro cekyHAy. OTBeT 3amuIIuTe B CaHTUMETpax, MpU
HE00XOAMMOCTHU OKPYIJIUB J0 OJMKaNIIero 1eaoro 3HaueHusl.

Penrenmne:
B omucanHbpIX ycnoBusAX miaiiba 10 OCTaHOBKM JIBUTANach IOJA JEHCTBHUEM CHIJIBI TPEHUS
CKOJIBXKEHHUSI C IOCTOSIHHBIM YCKOPEHHEM, HAIPABICHHBIM IIPOTHB HAadaJbHOW CKOpocTH. IlycTs

HadaJibHass CKOpPOCTb IaiObI paBHa VO, BCJIMYMHA YCKOPCHHA — d, a4 T =lc. Torna, IMOCKOJIBKY

maida ocTaHOBMIACH mocie 4-i cekyHIbl, TO Vy =4ar. Torna myTs, NpONAEHHBINH 3a MEPBYIO

2 2
ar 7ar o "
CCKYyHIY, S; = VT — T = > [1yTh 3a 4eTBEPTYIO CEKYHIY MOXHO HAalUTH KaK Pa3HOCTh ITyTEeH
a(4r)? a(3r)®)| ar?

3adcuszaldc: s, =Vydr - Vo 37 > == (BIIpoueM, eciii yuecTb 00paTUMOCTb

JBUKEHHUSI, TO MOKHO Cpa3y IOHATh, YTO IYTh 34 YETBEPTYIO CEKYHJY PaBEH IIyTH 3a 1 CeKyHay



TENa, KOTOPOE CTAPTYET M3 COCTOSHUS IOKOSI C YCKOPEHUEM @, U MOJIyYUTh TOT )K€ PE3yNbTar).
1
CpaBHMBas OJYYEHHBIE BEIPAXKEHUS, HAXOAUM, UYTO S, = - s, =0,8m.

OrtBer: 80.

Bonpoc 3 (10 6am10B):

JIBe 3epKasibHbIE CTEHBI 00Pa3yIOT JIBYTpaHHBINA yroi BennuuHoi 54°. B Touke P Ha OuccekTpuce
3TOr0 yrjla CTOMT YEIOBEK U OIIAJbIBAETCS IO CTOpPOHaM (CM. PHCYHOK). CKOJIBKO CBOHUX
M300pakeHU OH BUIUT?

Pemenue:
Oty 3a7a4y Ipole BCEro pemaTh MOCTPOSHUEM.
N300paskeHne CBETAIIEHCS TOYKU B IUIOCKOM 3epKaje (TOYKa, OT KOTOPOH MAYT OTPaKEHHBIE OT
3epKajia JIyun) pacioyioKeHO 3a MJIOCKOCThIO 3epKajla Ha TAKOM K€ pACCTOSHUU OT HEe, 4TO U caMa
CBETAMIAsICI TOYKA (ITO M HA3BIBAIOT «3EPKAJBLHO CHMMETPHUYHOE» MOJOXKEHHE). 3aMETHM, YTO
CBETSAIIAsACAd TOYKA M € M300pakeHHe B JI0OOW M3 rpaHel JBYTpaHHOTO yria paclojOKEHbl Ha
OJIMHAKOBOM PACCTOSIHUM OT BEPIIMHBI 3TOTO yria (CM. PHUCYHOK, Ha KOTOPOM BBHIIOJHEHO
MOCTPOCHHUE Ui OJHOTO M3 BapUaHTOB — B KOTOPOM yroi « =54°, TpaHU 3epKalbHOTO
IByrpaHHoro yria o6o3nadensl A u B). [loaToMy ynmoOHO mpoBecTH OKPYKHOCTh, IPOXOISIIYIO
yepe3 TOuKy nosnoxeHus yenoBeka (P), u torma m3zobpaxkenue 000 TOUYKH B JTIOOOM M3 JBYX
3epKajl BCerja ecTh NepecedeHre nepneHanKyispa, OMyeHHOTO Ha 3TO 3epKalio U3 ATON TOUKH, U
OKPYKHOCTH.
Chauvana crpoum m3obpaxkenue P B 3epkamax A (3tro P1) m B (Py), 3atem m3o0paxenue P; B
sepkaiie B (P3) u P, B 3epkanie A (P4). Bropas mapa u3o0paxkeHuii mosiBisieTcs: Oarofaps aydam,
KOTOpPBIE HCIBITHIBAIOT, TMPEK/E YeM BEPHYThCS B TOUKY P, 1Ba OTpakeHHs — CHa4ajia OT OJHOTO
3epKaia, 3aTeM OT Apyroro. Ho ecTs emie Jiydu, UCTIBITHIBAIOIINE IO TPU OTPaKEHHUs, U Oiarogaps
UM TOsBJsIETCS ellle oJHa napa nzoopaxenuil (Ps u Pg). A BOT emie onHa mapa u300pakeHuil He
MOSIBUTCSL — HETPYHO 3aMETUTh, YTO €CIIM MOCTPOUTh YETBEPTYIO Mapy U300paxKeHUM, TO JIyud OT
HUX HE CMOTYT NONAacTh B TOUKy P: Hampumep, TuHMUS OT u300pakenus Ps B 3epkaine B, uaymas
Touke P, He mepecekaet 3epkasio B (To ecTb oTpaskeHHOro 0T 3epkasa B nyua, Berxoasuiero u3 Ps u
nonagamoomero B P, He cymectByer). MoXHO Takke B JONOJHEHHE 3aMeTUThb, uTo Ps u Pg
OKa3aJMCh «I103aJ1» TOTO 3epKaja, B KOTOPOM OHHU JIOJIKHBI ObLIM OBl OTPa3UTCS B CIEAYIOIINN
pa3 (Hanpumep, Ps — «mo3amn» 3epkana B), u U3 3TOro Toke MOXHO C/IENaTh BBIBOJ, YTO HOBBIX
n300pakeHuil He OyeT.
Takum 00pa3om, BCEro 4eI0BEK YBUAUT 6 CBOMX M300paKeHHIA.
Ortger: 6.

OOpaiiaeM BHMMaHHE YYaCTHHMKOB, YTO B TECTOBOM YacTH OIIEHKA 3a 3a/JlaHUE BBICTABISIACDH
MOJIHOCTBIO MIPHU HAJMYMU MPABUIBHOTO YMCIEHHOTO OTBeTa. «HemnomaHbie» OLleHKH B 3TOM YacTh
HE TpeyCMaTpUBAIINCE.

HNTOI'O: makcumanbHasi OIIEHKA 32 TECTOBYIO YacTh — 25 0aJLJ10B.



Pucynok k Bompocy 3.



