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3adauu ocHo8HOTl wKoabl (8-9 kaaccol)

1. (CITACATEABHEBIH KPYI') Opa XOTeA MPOBEPUTH MTPABHABHOCTD
cBOMX 3HaHWH 10 ¢u3mKe. OH AOTOBOPHUACS CO CBOMM OTIIOM M €r0
APYTOM, YTO Te IOEAYT Ha MOTOPHBIX AOAKAX 110 OTHOCUTEABHO AAWH-
HOMY POBHOMY yYacCTKy PeKH HAaBCTPedy APYT APYTY C IIOCTOSSHHBIMUA
CKOPOCTSIMH. Bo BpeMsI X BCTPEUH C KaKAOH AOAKH OPOCAIOT B BOAY
TI0 CIlacaTeAbHOMY KPYTY, TIOCAE Yero AOAKH ITPOAOAKAIOT ABHUKEHUE
B TOM >Ke HallpaBAEHUH B TedeHHe 3-X MUHYT, a IOTOM pa3BOpavyuBa-
IOTCST ¥ ABIDKYTCST 0OpaTHO C IpeskHel MOIITHOCThIO MoTopa. Kakoi
M3 KaTepOB paHbIIIE AOCTUTHET CllacaTeABHOTO Kpyra? CKOPOCTh AOA-
KM, I3HAYaABHO TIABIBIIIEH TIPOTUB TeUeHHUsI, BO BpeMsi BCTPEYH PaBHA
12 KM/4, a ABHUTaBIIIeHCs IO TedeHHIo — paBHa 20 kM/4. (6 6.)

2. (MECTO BCTPEYH) PaccTosiHHE MEXAY AByMS TOPOAAMH s = 180 KM.
U3 ropopa A BEIXOAWT MalllMHa B HallpaBAeHUM ropopa B. Cpeanssa
CKOPOCTb MAIIMHEI Ha NIPOTSXKEHUHU BCETro IyTH v = 75 KM/4. MallnHa
npuOBIBaET B TOPOA B u, o nporrectsuu 1,5 9acos, Bble3KaeT U3 FOPoO-
A2 B o6paTHO B HampaBAEHUH rOpoAd A € TO# sKe CpeAHel CKOPOCTBIO
75 KM/4. Yepes roavdaca ocae Bble3pa U3 TOpoAa A IepBOi MalllUHBL,
13 ropoaa B B HanpaBaeHUM ropoaa A Bble3KaeT BTOpas MallliHa, KO-
TOpast BCIO AOPOTY €AET CO CpeAHeil CKOPOCThIO vy = 80 KM/ 4. IIpoOBIB
2 yaca B TOpOAe A, BTopasi MallliHa HallpaBAsieTcss 06paTHO AOMOH,
ABUTAsAACh C IIpeKHeR cpepHel CKOPOCTBIO v2 = 80 KM/4. Ha kakom
PaCCTOSTHUM OT rOpoAA A MalllUHBI BCTpeTsTes? (8 6.)

3. (ABTOEYC) Opa eaper Ha aBTOOyce u3 TaaaumHa B BepauH
(s = 1558 kM) U pelllaeT IO AOPOTE MOACHYHUTATH, CKOABKO E€AVIITUX
HaBCTpedy eMy aBTOOyCOB MapuipyTa bepAnH-TaAAMH eMy TOTaAETCs
o pAopore. CKOABKO aBTOOycOB HacuuTaeT IOpa, ecan aBTOGYChI BBIXO-
AAT U3 BepanHa B TAAAWH B KQXKABIH TIOAHBIA Yac U KQYKAYIO TOAOBUHY
yaca (kak u u3 TaarnHa B BepAnH) U cCpepAHHE CKOPOCTH aBTOOYCOB
paBHBI 85 kM/4? (8 6.)

4. (BOAHBIH MOCT) CyAOXOAHBIN KaHaA IIMPHHOM d = 8 M ¥ TAYOGHHOM
h = 5M IlepeceKaeTcsa C ILIOCCe C LIUPHUHON | = 18 M U NPOXOAUT
HaA III0Cce TI0 BOAHOMY MOCTY, MUHUMaAbHAs BBICOTA KOTOPOTO HaA
MMOBEPXHOCTHIO I1occe k = 7M. [1lupuna npoAéTa MocTa paBHa ITUPUHE
mmocce. KakoBa A0OAKHA OBITH HecyIas Crioco6HOCTh MOCTa B TOHHAX,
YTOOBI [TO HEMY MOTAO TIPOATH ITOAXOASAIIEE AAS AQHHOTO KaHaAa CyAHO
€ MoAHO# Maccort m = 2100 T? ITaoTHOCTB BOABI p = 1000 xkr/M°. (8 6.)

5. (CAVYHA) UBaH u TIETp cuAeAH B cayHe, KOrAa FiBaH MOAGaBUA
Ha Tops4ylo KaMeHKY XOAOAHOH BoAbI TeMiiepaTypoi 10 °C. TIéTp 3a-
SIBHA, YTO TaKUM 00pa3oM MiBaH OCTYAUT KaMEHKY, ¥ YTO BMECTO XO-
AOAHO# BOABI CTOUT NOAGABASTE TOpsIuylo TeMmnepatypoit 60 °C. VBan
’Ke eMy OTBeTHA, YTO MEXKAY XOAOAHOU U ropsiueid BOAOM B AAHHOM
cAydae HeT 0co60# pa3HUIlbI (Pa3HHUIIA B OXABKAECHUM KAMEHKH MeHb-
mre 10%). Ha CKOABKO TpaAyCOB YMEHBIIIUTCS TeMIlepaTypa KaMeH-
KM B 060MX CAyYasx, €CAH Ha Heé mopGaBuTh V = 200 cm® BOABI?
I[Ipas Au ViBaH? ITAOTHOCTB BOABI p = 1000 KI/M®, yA€ABHAs TEIAO-
EMKOCTb ¢, = 4200 Apk/ (kT - °C) U yAeAbHas TEIAOTa TapoobpasoBa-
HUA L = 2300 KAK/Kr. YAeAbHAs TEIIAOEMKOCThL KaMHeM KaMeHKH
cx = 700 Asx/(xr - °C) m Mmacca M = 100 Kr. MO’KHO IIPEAIIOAATATh, YTO
KaMeHKa AOCTAaTOYHO ropsidasi, YTOOBI BOAA C HEE TIOAHOCTBIO HCMapsi-
Aack. (8 6.)

6. (KPyH3 10 AHLJ3bI) Tlocae Toro Kak B 2009 roay Ha peke SIHI3BI 3a-
KOHYHMAOCH CTPOUTEABCTBO AAMOBI IIMPUHOH 2335 M 1 BbIcOTO# 101 M,
Ha KOTOPO# paboTaeT KpyIHeHIiasi B MUPe THAPOIAEKTPOCTAHIIHS, CTa-
AO BO3MO’KHBIM OPTaHU30BbIBAaTh KPYU3bI 110 UYA€CHOU peke fHII3HI.
[To cAOBaM OpPTraHHU3aTOPOB KPYH30B, KOPaOAb MPOXOAUT 650 KM BHHU3
[0 TEYEHHUIO 3a TPOoe CYTOK. To sKe pacCTOsHHUe BBePX M0 TEYEHUIO TOT
’Ke KOpaOAb IIPOXOAUT 3a YETBEPO CYyTOK. KakoBa cpeAHsIsi CKOPOCTh
TeYEHUsI BOABI B BOAOXPAHUAUIIE peKu HHI3BI? (8 6.)

7. (ABOHHAS AHMH3A) C MOMOIIBIO TOHKOH AMH3bI, OITUYECKas CHAA
KOTOpO# D = 5 AIITp, HA SKpaHe CO3AaETcsA u306paskeHue, UMelolllee
TaKHUe ke pasMepsl, 4To U npeaAMet. [IoToM pAAOM € ITepBOU AUH30H I10-
MeIIaloT BTOPYIO TAKYIO sKe (BO3HUKAET ABOMHas AMH3a). Ha CKOABKO



1 B KaKyl0 CTOPOHY HY’KHO CMECTHTh 3KpaH, YTOOBI Ha SKpaHe CHOBA
BO3HHMKAO pe3Koe usobpaskenue? (10 6.)

8. (M30BPAXKEHHE CTPEABI) TlocTpoiite uso6paskeHue cTpeAbl AB
B BBINYKAOU AMH3e. ByaeT AU HM306paskeHHe AEHCTBUTEABHBIM HAH
MHHUMBIM? [IpeAcTaBETe pellleHre Ha OTAeABHOM AucTe. (10 6.)

9. (AHTH3AII[UTA) AnTusammra (Ha pucyake AK) — 3TO yCTpOHCTBO,
KOTOPOE AO aKTHBAIIUU BEAET cebs KaK OTKPBITBIN KAIOY (PEe3UCTOp C
OYeHb OOABIINM COMIPOTHUBAEHHEM). ECAHY jKe K aHTHU3AIIUTE TTPUAO-
’KUTB BBICOKOE HAIPsPKEHHE, TO OHA aKTUBUPYETCS U ITOCAE 3TOTO YrKe
TIOCTOSTHHO BEAET ce6s1 KaK 3aKPBIThIH KAIOY. AHTH3AIIHUTY UCIIOAB3YIOT,
HapUMep, B CAyYae COEAMHEHHBIX TTOCAEAOBATEABHO EAOYHBIX THP-
ASTHA, YTOOBI TIeperopaHie OAHOM AaMITOYKH He TIpeKpalaao paboty
OCTaABHBIX AAMITOYEK.
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Ha pucyHke u3o6paskeHa 3AeKTpHYecKas cxeMa, B KOTOPOM BCero
n = 16 MOCAeAOBATEABHO COEAMHEHHBIX OAMHAKOBBIX AaMITodYeK. Ha-
NpsDKeHWe Ha KoHLax uenu V' = 240 B. Kaykpas aaMIodka coepAuHeHa
MapaAAeABHO C aHTHU3ALIUTOU. B MOMeHT BpeMeHH ¢t = () AaMIO4YKa

A neperopaet. CUUTaTh, YTO AHTHU3AIIUTA BKAIOYAETCA, €CAU Ha Heé
moAQ€ETCs HalpsDKeHHe 6oAblilee, 4eM 21 B, Ha BpeMs 6oAbIllee, yeM
7 = 1MC, ¥ 9TO Ka)KAasA AaMIIOYKa IIpeAHa3HauyeHa paboTaTh IpH
HanpspkeHnn 24 B. (Bcezo 10 6.)

1. OnwuiuTe, Kak O6YAYT MEHSITHCSA HAIPSPKEHHUS Ha KAeMMaxX AaM-
IIOYEK B XOAE Tleperopanusi AaMmoyuku A. (6 6.)

2. Kakum 6yaeT MUHHMAaAbHOE YHCAO AAMIIOYEK, KOTOPhIE CMOTYT
ropeThb BMecTe? (4 6.)

10. (CHUCTEMA AMH3) IOpa xoTea co3paTh Ha 9KpaHe yBeAWYeHHOe
n3obpaskeHre MmaamMeHu cBedd. OH MOMECTHA BBITYKAYIO AWH3Y Ha
ABYXKpPaTHOM GOKYCHOM PAaCCTOSTHUH OT MIAAMEHU CBeYH. PacIOAOKUTh
AMH3Y OAMIKE K CBeYe OH He CMOT. Bo3HuKIllee H306paskeHre He GBIAO
yBeAnmdeHHBIM. FOpa Haméa B mKadpy BOTHYTYIO AMH3Y U, IOMECTHB
€€ Me)KAY BBIIMYKAOH AMH30H U 3KPAaHOM, IMOAYYHA-TAKHA Ha SKpaHe
yBEAMYEHHOe M300pa’keHue MAaMeHu cBeur. Hapucyiite Xoa Aydei
cBeTa B 3KcrepuMeHTe KOpBI M OTBETETE HAa CAEAYIOINIH BOIIPOC: KaK
B 9TO# cxeMe OGYAET 3aBHCETh BEAUYMHA H300paskeHUsA OT POKYCHOTO
PacCTOSTHUST BOTHYTO# AMH3BI? (12 6.)

E1. (MAKAPOHEKI) OueHUTh, BO CKOABKO Pa3 Macca OAHOM criareTTu
OTAHYAETCS OT MAacChl OAHOM MaKapOHUHBL. O60pydosaHle: CiareTTy, 1
MakapoHuHa. [Ipumeuanue: CareTTH MOKHO AOMAaThb Ha Kycku. (10 6.)

E2. (PE3HMHKA) OnpepeAnTe IAOTHOCTH TeAa. O6opydosaHue: pas-
pe3aHHasi pe3uHKa AAS AeHer, TPY3UK C KPIOYKOM, U3MepUTeAbHas
AMHEHWKa, CTakaH ¢ BOAOU. [IaoTHOCTE BOoaABI paBHa 1000 kr/m>. (10 6.)

Kaotcovtil yuacmHuxk modxcem pewams ece npedaodceHHble 3adavu. B sauém udym 5
meopemudyecKux U 00Ha IKCNepUMEHMAAbHAA 3a0add, Habpasuile Haubobliee
KoAuvecmso 6a.a108. [Ipu peuleHul IKCNEPUMEHMANBHOLL 3a0a4U MONHCHO
N0/b308AMbCA AU YKA3AHHBLIM 8 3a0aye 060pydosaHuem. OueHKa nozpewHocmu
usmepenus He mpe@yemcs. Bpems pewenus 5 uacos. 3adauu u peweHus oaumMnuadsl
no ¢usuke Haxodsmcsa no adpecy http://efo.fyysika.ee. [Ipucoedunsiimecy Kk Hauwlell
cmpanuuke 8 Facebook www.facebook.com/fyysikaolympiaad
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