63-1 onuMnuaga WKOJbHUKOB CTOHUU MO
(dbusuke

27-e pespanrs 2016-20 eoda. PationHoii myp

3adauu eumrnasuu (10 - 12 kaacc)

¥ YeTbipe OJIMHAKOBBLIX BoJibTMeTpa. KakoBo
noKazaHue KaxJIoro 13 BOJLTMETPOB? (6 6.)

W)
Y
1. (BOJIBTMETPBI ) B sneKTpuueckoil Lemu
HaXOJUTCSI UCTOUHUK HamnpsiKkenust Uy = 30 B . .
I
|I

2. (IEPETATHBAHHE KAHATA) 33po u o =308

OuJier copeBHYIOTCS B MepeTsrMBaHWKM KaHaTta TakuM 0Opas3oM, uTO Ka-
Hat ocrtaéresl Bc€ BpeMsi ropudoHTanbHbIM. Macca dspo my = 110k,
a OJgiera my = 85kr. KoadduuueHT TpeHuss Mexjay CTyrnHER U MoJiom
w = 0,30 onrHakoB Juist 060ux yuacTHUKOB. Kro noGemut? C KakuM Hau-
6OJbILIMM YCKOPEHHEM MOKET MoGeUTe b BEIHYAUTD TPOUTPABILIETrO ABH-
ratbCsl, OCTaBasiCh MPH TOM CaMOMYy Ha MecTe? YCKOpeHHe CBOGOIHOrO
najgeHusi g = 9,8 M/Cz. (66.)

3. (JIMH3A) Touka A u eé neiicTBuTe/bHOE H300paxkente A’ pacroJio-
»KeHbl HA PACCTOSIHUH COOTBETCTBEHHO 4 CM M 1 CM OT IVIaBHOH ONTHUECKOH
ocH JinH3bl. OT ToukH A 10 u3o6paxenusi A’ no npsimoit anuuu 15 em. Ka-
KOBO (DOKYCHO€ paccTosiHue JIMH3bI? (8 0.)

4. (CAHKH) Opa xouer nepeceub Ha caHKax Q¥
peuKy, MOKpbITYI0 JibAoM. OH CcTapTyeT ¢ MOKPbI-

TOro cHerom Gepera, KOTOPbIH pacroJioxKeH Mo yryioM o = 15° K ropu-
3outy. lupuna pekn I = 10 M, Ko3ppULHEHT TPEHUS] MeXKLy CAHKAMH H
cHeroM p; = 0,20, Mexxny cankamu 1 JibaoM g1 = 0,10. Kak BbIcOKO Haf
YPOBHEM PEeKH J0JKeH BO3BbILIAThCS Geper, utoObl Opa nocKo/b3ua 10
npoTHBOMNOJIOXKHOTO Hepera? (8 6.)

5.(ABEPb CAYHDI) B napunke 6anu o6bémom V = 10 M® Temnepatypa
Bosayxa t = 90°C. Ha kamuu 6pocatot mist napa m = 150T Bojbl, KO-

TOpasi MOMEHTAJIbHO Henapsiercst. [UMOTeTHYECKH MPETOIOKHUM, UTO Ma-
pHJIKA repMeTHYHO 3akpbita. C KaKo# CHJIOH JOJKHBI GAHILMKH JeprKaTh
3a PyuKky JBepb mioiaapio A = 2,0 M2, uToObl OHaA He OTKpbiiach? Kou-
cTaHTa uaeasbHoro raza R = 8,3 JIx/(mosb-K), MoJsisipHasi Macca BO/Ibl
p = 18 1/moaib. Ecii peluute 3aauy BepHO, TO 0GHAPYKHUTE, UTO HAFiIeH-
Hast cusia HeoObIuHO GoJibiiiasi. [TosiCHUTE OJTHUM MPEITOKEHHEM, TOUEMY B
peasibHOCTH B GaHe He HYXKHO NPUKJIaIbiBATh TaKy0 GoJibliyto cuJy. (10 6.)

6. (THP) B Tupe CTPesSiOT U3 BUHTOBOTO PYKbsl, M3 KOTOPOTO MMyJisl BblJie-
TaeT co CKOpoCThio v = 320 M/c, MO MUILEHH, PACHIONOKEHHOH Ha paccTo-
Ul s = 30 M. CTpesioK LeJUTCS B MHUIIeHb, PACIONOXKEHHYIO HA OHOH
BbLICOTE C PYXKb&M, U nonajaaer B aecsAtky. OlleHHTe, HA KAKOoe paccTosi-
HHE OT MHLIEHH MOMAaAET MyJisl, €CJIM PYKbE Mepel BLICTPEJIOM MOBEPHYTh
Ha 180 rpamycoB Bokpyr ocH npuiiena? ConpoTHBJIEHHEM BO3/lyXa NMpeHe-
Opeub. (10 6.)

1. (CBETHJ/IbHHKH ) Ha paccrosinuu [; = 15CM OT JIIOMHHECLIEHTHO
TPyOKH M3MepuH ocBellléHHOCTh Ly = 8400 k. Hdauny TpyOGKH MOXKHO
noJiaraTb 3aMeTHoO OoJibliell paccTosiHus Ip. B To e BpeMmsl Ha paccrosi-
Huu lp = 30 cm oT oguHouHol LED-mamnoukn namepunn ocBeliéHHOCTD
Ly = 26004K. B oduce JitoMUHECIIEHTHbIE JIAMIIbI CJEAYIOT HENpPEepPbIB-
HBIM psIIOM uepe3 BCé MoMellleHHe, pacroJarasicb Ha Beicote hy = 1,8 M
oT paboueil noBepxHocTH. LED-jamnouka HacTOJILHOM JlaMIbl pacnoJio-
JKeHa Ha BbicoTe hy = 40 cM oT moBepxHOCTH cTos1a. KakoBa 6yneT ocBe-
LIEHHOCTD MPSIMO MOJI CBETUJILHHKOM B CJ1ydae MCMOJb30BAHUS OTACJIBHO
o06111ero ¥ HHAUBHAYa bHOTO ocBelieHusi? (10 6.)

8. (KATSILHFCS IIAPHK) W3 6pycka Bbi- A B
pe3aH MoJyUUJIHHAPUUECKUHA KyCOK paanycom R. -
Bpycok cTouT Ha riaaKodl ropU3oHTAJbHON TMO-

BEPXHOCTH (CM. PHCYHOK), TPEHHE OTCYTCTBYET.

Macca 6pycka M. M3 Touku A 3amnyckaiot B IBU-

JKEHHE M0 LWJIMHAPUUECKOMY BbIPe3y MaJleHbKHH 1IapUK PaguycoM 7 1
maccoit m. Ha ckosibKo cBUHETCS] 6PYCOK K MOMEHTY, KOTa 1l1apyK J10-
cTUrHeT Touku B? (10 6.)



9. (U-TPYBKA) B U-06pasHyio TpyGKy ¢ paBHOMEPHOR MJI0LLA/IbIO MO-
MepeyHoro ceueHus S HaJuTa Bojia MJIOTHOCTBIO p,,, TaK UTO GoJiee MoJo-
BUHBI U-TpyOKHU 3aM0JIHEHO BOJION, a JINIMHA KaXKJ10H He3aroJHeHHOMH YacTH
paBHa h. Onun KoHel, U-Tpy6KH repMEeTHUHO 3aKPbIBAIOT, @ B APYroi KO-
Hel MeJIJIEHHO 3aJIMBAIOT MacJio JI0 BepxHero Kpasi TpyOKH. KakoBa Gblia
TJIOTHOCThL MacJia p,, €CJii H3BECTHO, UTO BbicoTa cTo/iba Macsa Oblia [?
ATMocdepHoe naBjieHe paBHO pg. (12 6.)

10. (HATPEBATEJIb BO/IbI) B narpeBaTesib BOJbl MOLIHOCTbIO
P = 2,0kBt HaxonuTca W3HauaJbHO BOJIa MAacCol my MpH TeMmrepaType
Ty = 20°C. B HarpeBaTeJib C paBHOMEPHOH CKOPOCTBIO TOCTyMaeT BOJAA
npu temneparype 1o TakuM 06pa3oM, 4To B €IMHULY BpeMeHH 106aBJisi-
eTcsl Macca BoIbl (4 = const. B HeKoTOpbIl MOMEHT HarpeBaTeJ/b nepe-
TOJIHAETCS M BOJIA HAUWHAET BBIIMBATHCS U3 PACIIOJIOKEHHOTO CBEPXY OT-
BepcTus. TemnepaTypa Npojo/eKaeT NoBbIIAThCs, CTAOUIU3UPYSCh Y OT-
meTkH 36 °C. Huxke npuBenés rpaduk tremnepaTypbl BOjibl B Harpeparede.
Haiinure mg u p. [Tonarafite, utTo KpoMe BbITEKaIOLLEH BOIbI APYTHE MOTE-
pH TemnJa OTCYTCTBYIOT, a TeMIepaTypa BOJbl B HarpeBareJsie Bcerjaa Be3je
0IMHAKOBA. Y/le/bHash Ten0EMKoCTb Bojbl ¢ = 4,2 KJxk/(kr - K).
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E1l. (PE3HHKA ) UsBecTHO, uTO »KECTKOCTL k Pe3UHOBOI HUTH 3aBH-
CHUT OT KOHEUHOH JIJIHHBI [ pacTsIHYTOH HUTH coriacHo opmyse k = a/l.
Onpenenure 3HaueHne a AJ151 TAHHOH pe3nHoBoi HUTH. (10 6.)
Obopydosarie: pe3uHOBasi HUTh, JIMHEHKa, TPy3 H3BECTHON MacChl.

E2. (HHTbH) Onpenenute KoS(QUUMEHT TPEHHsl [t MeXKILy HUTKOH M
BHeLIHeH MOBEPXHOCThIO LuauHApa. [Toackaska: H3BECTHO, UTO €CJIH BO-
KPYT MaJlouKH HAMOTAHO HEKOTOPOE UMCJIO0 BUTKOB HUTH TaK, UTO CyMMap-
HbIH YroJl NOBOPOTA HaIpaBJeHUsl HUTH B pajidaHax paBeH ¢ (Hampumep,
© = 27 COOTBETCTBYET POBHO OJJHOMY TIOJIHOMY BHTKY), U 3@ OJMH KOHeL|
HUTH TSAHYT ¢ CUJI0H 17, a 3a ApYyro# KoHell ¢ cu1oi Ty < T3, TO HUTb Hau-
HET CKOJIb3UTh ecat 11 > Thet?. (12 6.)

Obopydosarue: KaHUENAPCKUe CKPenKH (15 mTyK), LHAUHAP, HUTH (Mac-
ca HUTH MPpeHeOPEXUMO MaJia 110 CPaBHEHHUIO ¢ MACCON CKPENKH ).

MooicHo pewiameo 8ce npedrogcerHole 3adayu. B 3auém udym b
meopemuueckux u I akcnepumenmaroras sadaua, Habpasuiue
Haubovulee Koawecmso 6a1108. [pu pewrenuu sKcnepumermanbHo
3a0aiu MOINCHO NOALIOBAMBC AUULL YKASAHHBIM 8 3a0aue
obopydosanuem. Haxoocoernue noepeutnocmu e mpebyemcs.
Bpems pewenus 5 uwacos.
3adauu u pewrerus orumnuadol no gusuxKe HAX00LMCS 8 UHMepHeme no
adpecy
http://www.teaduskool.ut.ee/olumpiaadid/fuusikaolumpiaad
http://efo.fyysika.ee



