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KN, HakNOHHO# NA0CKOCTH

Kakos KII]I mogbemMa Ha HaKJIOHHYIO TIJIOCKOCTb C YIVIOM HakIoHA 30°, eciv KO3DGULIMEHT TpeHUs
MesKIy [IOAHMMAaeMbIM I'PY30M U IJIOCKOCThIO paBeH 0,27 OTBeT BbIpasuTe B IPOLIEHTAX U OKPYIJIUTE
IO LIeJIBIX.

Ynpyruit yaap noa npsimbiM yriom

MasieHbKMI1 IapuK Macco¥ 1 Kr rmocsie abCoMOTHO YIIPYTOro CTOTKHOBEHMS C GOJBIIMM IIapUKOM OT-
CKOYMJI TIOJT, TIPSIMBIM YIJIOM K HallpaBeHUI0 CBOEro MepBOHAYAIbHOTO ABVKEHMS, YMEHbBIINB CBOIO
CKOPOCTb Ha 25 Tpo1eHTOB. Haiimute maccy 60mbiioro mapuka. OTBeT IpeACcTaBbTe B KMIOTpaMMax
Y OKPYTJINTE 10 NEeCSIThIX.

E3 NnortHocTs kKMCNOpOAa

B cocyne comepxkutcst kucimopog, npu gasnenuu 90 klla. CpegHsist KMHeTHMYeCKasi SHeprust mocTyra-
TeJIbHOTO OBVKeHMS MOJIEKY/IbI KMC/IOPOa B cocyae paBHa 6 - 10~2! Ik, Cunras KUCIOPOL, 1aeasib-
HBIM ra30M, OIpeJe/nTe ero IIOTHOCThb. MosisipHas Macca KUCJIopoga paBHa 32 I/MOJb, YMCI0 ABO-
razipo 6 - 10%* monb~!. YHMBepCanbHYIO Ta30BYIO MTOCTOSIHHYIO CYMTaliTe paBHOI 8,3 IIk/(Moib-K).
OTBeT MpeacTaBbTe B KI/M> ¥ OKPYIJIATE 0 HEeCATHIX.

NMpu6opbl Upunbl, KapuHbl u MapuHbl

[IkonpHu1bI MpuHa, KapuHa u MapyHa KOHCTPYUPYIOT IIPpUOOPHI 1)1l M3MepeHMsT HanpsbkeHmil. Kask-
IbIii 13 TPUOOPOB COCTOUT 13 ITKOJIBHOTO BOJILTMETPA, COEMHEHHOTO IMOCJIeA0BATEbHO C PE3UCTO-
pom. CompoTuBiieHue pesuctopa B mpubope Mpunsl cocrasnsier 1 MOM, B mpubope Kapuusr — 2
MOwm, B nipubope Mapuusl — 4 MOwM. ITpubop VMpuHbI paccuMTaH Ha MaKCMMaIbHOE HaIlpssKeHMe
(cTpesika OTKJIOHSIETCSI HA MAaKCUMMaabHO BO3MOKHBIN yroin) 3 B, mpubop Kapuubsr — Ha 4 B. Ha kakoe
MaKCMMaJbHOE HaIlpssKeHMe paccuuTaH npuoop Mapuubi? OTBET BbIpasuTe B BOJIbTAX U OKPYTJIATE
IIO LIeJIBIX.

&3 >3nektponbl B MarkuTHOM none

[IBa 97IeKTpOHA BJIETEM B OJHOPOAHOE MAarHUTHOE I0Jie MepPIeHIUKYISIPHO JIMHUSM MarHUTHOIA
MHIOYKUUU. Paguyc TpaeKTopuu MepBOro JIEKTPOHa B 4 pa3a 6osibliie paanyca TpaeKTOPUM BTOPO-
ro 3JIeKTpoHa. HaiiiuTe oTHOIIeHVEe KMHETUYECKOI SHEPTUM TIePBOTO 3JIeKTPOHA K KMHETUUECKO
SHEpPruyM BTOPOTO EKTPOHA.
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3 3sé3aHbie BeNMUMHDI

B actpoHOMMU [J151 MBMEpEHUST SIPKOCTY 3Be3/, UCTIOJIb3YIOT «3Be3Hble BeMUUMHbl». Korna 3Be3gHbie
BeJIMUMHbI 3Be3/], OTIMYAIOTCS Ha 5, UX SIPKOCTY OTamuatoTcs B 100 pa3 (6osbliiasi 3Be34Hast BeIuunHa
COOTBETCTBYET MeHbIIIel IpKocTH). Vi3BecTHO, uTO 3Be3ma Anbda LleHTaBpa MMeeT HY/JIeBYIO 3Be3/1-
HYI0 BeJIMUMHY, a 3Be31a 72 I'epkyneca — naryw. Cunrtas 3Be31bl OOMHAKOBLIMU, ONpeneanTe, BO
CKOJIBKO pa3 3Be3ga 72 I'epKyieca masnbiiie oT 3eMin, yeM 3Be3na Anbda LlenTaBpa. OTBeT OKpyI/IN-
Te [0 LieJIbIX.

Op6uTa KOPUYHEBLIX Kap/UKOB

OTkpsiTasg B 2003 romy cucTeMa KOPUMYHEBBIX KapiaMKOB DNCWIOH MHIeriia B BpaiaeTcss BOKPYr
3Be3/bl NCIIOH UHAelia A 1o opbuTe pagnycom mpuMepHo 1500 acTpOHOMMUYECKUX eOMHUIT (OgHA
aCTpOHOMMUECKas eAMHNUIIA — 3TO paccTossHue oT 3emun 7o ComHia). Macca 3Be31bl OTICUIOH MH-
neritta A cocrasisieT 0,762 macc ConHila. 3a Kakoe BpeMs dnciIoH VHaelia B coBepiiaeT NoJIHbII
0060pOT BOKPYT 3Be3/1bI? OTBET BbIPA3UTE B THICSUETIETUSIX U OKPYTJINTE [0 LIeJIbIX.

€3 Tpysuk Ha npyxuHe B Boge

Ha npyxkune xectkocTbio 10 H/m BucuT rpy3uk maccort 100 r. ITocie TOro Kkak nmpy>kxuHy ¢ Tpy3MKOM
OIYCTW/IM B BOAY, IJIMHHA MPY>KMHBI U3MeHUIach Ha 4 cM. OnpenenuTe IUIOTHOCTbL MaTepuasa, u3
KOTOPOTO CZeIaH rpys3uk. [IoTHOCTh Bozbl 1,0 r/cM>. OTBeT BhIpasuTe B I/CM> U OKPYIJIATE [0 Je-
CSTBIX.

€} Cmecs Bopopoaa v renus

B cocynme HaxoguTcs cMeCh BOmopoaa u reyvs npu temrieparype 27°C u maBieHuu 140 klla. Macca
BOIOpPOJAa B IBa pa3a 6osbine Macchl renusi. CKOJIbKO TpaMM BOZOPOA COMEPKUTCS B KyOMUEeCKOM
MeTpe? OTBET OKpYIIIUTE [0 1eabiX. MonsapHas Macca BOAopozaa 2 r/Moib, Kucjiopoaa 4 r/moib. Uc-
MOJIb3YIATE MOJIEIb CMECH MIea/IbHBIX Ta30B. YHMBEPCATbHYIO ra30BYI0 IIOCTOSIHHYIO CUMTAlTE paB-
Holi 8,3 IIk/(Momb-K).

Mpu6opbI AN M3MepeHUs TOKOB

[Ikonpuu1bl MpuHa, Kaprua u MapuHa KOHCTPYUPYIOT IIPUOOPHI AJIST M3MEPEHUST SIEKTPUUECKUX
TOKOB. Kaskziplit 13 mpubGOPOB COCTOUT U3 IIKOJIBHOTO amMIepMeTpa, COeqMHEeHHOrO MapasiebHo C
pesucropoM. CompoTuBieHMe pe3ucTopa B mpubope Mpunsi cocrasisier 1 OMm, B ipubope KapuHbr —
2 Om, B mpubope Mapuubl — 10 Om. IIpmbop VpuHBI pacCyMTaH Ha MaKCMMAaJIbHBIN TOK (CTpesKa
OTKJIOHSIETCSI HA MaKCUMMaJIbHO BO3MOKHbBIN yron) 3 A, nmpubop Kapuusl — Ha 2 A. Ha Kakoit Makcu-
MaJIbHBIN TOK paccumuTaH mpubop Mapuubi? OTBeT BbIpasuTe B amIlepax 1 OKPYIJIUTE A0 AeCSThIX.
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AMNAuTYAa HanpsYKeHUs B KOHTYpe

KonebaTtenbHblii KOHTYP COCTOUT U3 KaTYIIKM C MHAYKTUBHOCTBIO 0,5 ['H 1 KOHIEHCAaTOpa EMKOCThIO
10 Mx®. HaiiTu aMITMTYy HarmpskKeHMsT Ha KOHJIeHCaTope TPy rapMOHUYECKUX Kojie6aHuUsIX, ecin
cuia ToOKa B KOHType paBHa 0,01 A B Te MOMEHTBI BpeMeH!, KOT/Ia HampspkeHe Ha KOHIeHcaTope
paBHO 2 B. OTBeT 1mpecTaBbTe B BOJbTAX U OKPYIJIUTE 1O 1E/TbIX.

OTOHbI Ha NAoWaaKe

CoracHO KBaHTOBBIM IPE/ICTABIEHNSIM, CBET MOKHO PacCMaTpPMBaTh KaK MOTOK YaCTUII-(POTOHOB.
IIpu 3TOM 3Heprus ogHoro GOTOHA C YaCTOTOI v paBHa hv, Tae h = 6,6 - 10734 [Ix-c — mocTosiHHas
[Tnanka. [IpencraBum cebe, UTO MCTOYHMK CBETA MOIIHOCTHIO 1 BT HaXomuTCst HA pacCTOSTHUM 1 KM
ot HabmogaTesss. CKOIbKO MUUTMOHOB ()OTOHOB ITOTafaeT 3a 1 ¢ Ha MUIOIIAAKY B OJMH KBAAPATHBIA
MWUIMMETP, PACIOJ0XKEHHYIO ITePIIeHANKYISIPHO HAIIPaBIEHUIO HA UCTOYHUK? OTBET OKPYIINUTE A0
IecqaThIX. [IIMHY CBETOBOI BOJHBI CUMTATe paBHO 500 HM.

CraumMoHapHblii cnyTHUMK Mapca

N3BecTHO, YTO CyTKM Ha Mapce nipyuMepHO paBHbI 3eMHbBIM CyTKaMm, a Macca Mapca coctasisieT 0,1
Macchel 3emuin. Ha opouTy Kakoro paguyca Hago BeIBECTM CITYTHUK Mapca, UTOObI OH BCe BpeMsT «BU-
cesl» HaJl OJTHO¥ U TOV 5Ke TOUKO¥ rnmoBepxHOCTU? OTBET MpeicTaBbTe B ThICSUaX KUJIOMETPOB U OKPYT-
JINTeE J10 IeCSITKOB. MI3BeCTHO, UTO CIIYTHUKY 3eMJIu, «BUCSIIMEe» HaJl OAHO 1 TO¥ ke TOUKOI ITIoBepX-
HOCTM, JIETAIOT 110 OpOUTE PAANYCOM 42 THICSTUM KMJIOMETPOB.

Teno Ha WepoXoBaToii NOBEPXHOCTH

Teno maccoii 100 T IBMXKETCSI CO CKOPOCThIO 1 M/C IO 111epOX0BaTOii MOBEPXHOCTM ¢ Ko3dduiieH-
TOoM TpeHus 0,1. Ha Tesno peiictByet cuita 0,05 H, HanipaBiieHHas 110 HallpaBaeHUIO ABMsKkeHns. Kakoe
paccTosiHue IIpoesieT Telo L0 OCTaHOBKU? OTBET IpelCcTaBbTe B MeTPaxX U OKPYIVIUTE IO LEeCSThIX.
YckopeHue cBO6OJHOro MafeHns CauTaiTe paBHbiM 10 M/c2.

M30xopHbIl Harpes renuns

B 130xopHOM mpoiiecce remio 6b110 nepegaHo 150 K TeIIoThl. B HauaJbHOM COCTOSIHUM O0bEM
renust 6bUT paBeH 5 71, a ero TemrnepaTypa 37°C. Ha ckonbKo yBeMuImioch JaBjieHne ra3a B 3TOM Ipo-
uecce? OTBeT MpeACTaBbTe B KMJIOTIACKAISIX U OKPYIJIUTE 10 1eJIbIX.

Pa3psa KoHAEHcaTopa yepes pesucTop

3apsiabl Ha MJIaCTMHAX KOHAeHcaTopa 37eKTpoeMKOoCThio 100 nd cocrasnsgoT +4 HKa u —4 uKn. KoH-
IleHCAaTOp paspsKaloT uepes pe3ucTop conpotubiaeHnem 10 OM. Kakoe Konn4eCcTBO TEIVIOTHI BbIfe-
JINTCS Ha pe3ucTope Npu paspsgke KoHaeHcaTopa? OTBeT IpeCcTaBbTe B MUKPOIKOY/ISIX U OKPYT-
JINTE JI0 COTBIX.
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MoHbl B MarHMTHOM none

WoHbl, poiias U3 COCTOSTHUS TTOKOST YCKOPSIOIITYIO pPa3HOCTb MOTEHIIMAJIOB, TTIONaAaloT B OHOPOAHOE
MarHuTHOe TI0Jjie, TIepIieHAUKYISIpHOe CKOPOCTH ABUKeHMS MOHOB. BO CKOJbKO pa3 HaZl0 M3MEHUTD
YCKOPSIIOIIYIO Pa3HOCTD ITOTEHIIMAIOB, YTOOBI YBEJIMYUTD PAANyC KPUBU3HbBI TPAEKTOPUM VIOHOB B 2
paza?

Nunza c ysenmuenmem 1,5

doKyCHOe paccTostHMe coOMparoleii IMH3bI paBHO 0,5 M. JIMH3a AaeT qeiicTBUTeIbHOe M300paskeHe
ob6beKTa c yBeqmueHueMm B 1,5 pasza. YeMy paBHO pacCTosiHMe OT M306paxkeHus 10 JnH3bI? OTBET
BbIpa3uTe B CM M OKPYIVINTE [I0 I[e/TbIX.

Cuna TpeHusa Konéc aBTomobuns

ABTOMOOWIb Maccoit 2 TOHHBI €[IeT C TTOCTOSTHHOM CKOPOCThI0 90 KM/U, a CUjIa COTTPOTUBIIEHMS BO3-
nyxa cocrasisier 5000 H. Koadduiiment Tpenus muH o6 acdanbt paBeH 0,4. KakoBa cuia TpeHus,
IericTByromnias Ha koseca? OTBET BbIPA3UTE B KUJIOHBIOTOHAX U OKPYIJIUTE [0 LIeIbIX.

Bo3AyLHble WapUKK Ha pblyare

B rase IJIOTHOCTBIO 1 KI/M> HaXOOATCS [Ba BO3AYIIHBIX LIApMKA: OAUH CPelHe IJIOTHOCThIO 0.5
kr/M3 1 o6beMoM 1 om3, a Ipyroii, HeM3BeCcTHOro 06beMa, — CpemHei IIOTHOCThIO 0,75 Kr/M3. Cu-
cTeMa M3 pbluara ¢ paBHbIMM IIJIeYaMy M STUMMU [IapyKaMy, IOABEeIeHHbIMY 3a KOHIIbI PbIUara, Ha-
XOIMUTCS B paBHOBecuu. Haiigute o6bem BTOpOro mapuka. OTBeT IpefcTaBbTe B AM°® 1 OKPYIJINATe
1,0 LIeJIbIX.

Anuabara aproHa

ITpu annabaTnyeckoM paciypennun 0,2 KT aproHa copepimiy pa6oty 500 [I3k. Ha CKOJIbKO YMeHbIIIN -
Jlach IpM 3TOM TeMmIiepaTypa rasa? MonsipHas macca aproHa cocrasisiet 40 I/MOIb. YHUBEPCAIbHYIO
ra3oBYI0 [IOCTOSIHHYIO cunTarite paBHO 8,3 IIk/(Mob-K). OTBeT BbIpa3uTe B KeJIbBUHAX U OKPYIJIUTE
IIO LIeJIbIX.

3apsa 3a WeCTyo YacTb Nep1oAa

KouzeHcaTtop anekTpoemMkocT 80 H® 3apsikeH 10 HanpsbkeHus 30 B. OH HauMHaeT pas3pssKaThCs
yepe3 KaTyIIKy MHAYKTUBHOCTBIO 200 MI'H. Kakoit anekTpmuueckuii 3apsi nIpoTeueT yepes KaTyll-
Ky yepe3 OJIHy LIeCTyIo Mepuoa Kosebaumit? OTBeT MpeCcTaBbTe B MUKPOKYIOHAX U OKPYIIUTE 10
JIecsThIX.
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Tpu 3apsipa Ha npamoi

Tpy TOUEeUHBIX MOMOXKUTEIbHBIX 3apsiaa ¢, 2q ¥ 3q pacIioaokeHbl Ha OGHO IIPSIMOI1 B TOUKAX C KOOp-
IuHartamu [, 2l u 3l. Halimure OTHOIIeHNE MOAYJSL CWUJIbl F3, AECTBYIOLEN Ha 3apsy, 3g, K MOIYJIIO
cuibl Fy, meicTByoeii Ha 3apsif, 2g. OTBeT OKPYIJIATE 10 TPeTheli 3Havaleil Iudpshl.

JIuH3a MeXAay NpeAMEeTOM U 3KPaHOM

MexX Ty CBeTSIIMMCS IIPeIMEeTOM M SKPaHOM, HaXOASIIMMMCSI Ha pACCTOSIHUM 2 M IPYT OT APYTa, Io-
MEIIAI0T COOMpPArOIyIO JMH3Y. B pe3ynbraTe Ha sKpaHe HAOMIOIAETCST YeTKOe M300paskeHne mpe-
MeTa. YBeIudeHue cuctemMbl paBHO 20. YeMy paBHA omnTmueckast cuia JMH3bI? OTBET BbhIpasuTe B
OUOTITPUSIX Y OKPYTJIUTE JIO LIEJTBIX.

NcTouHmk: MocKoBCKas 0nMMnmnana WKobHMKOB no gpusnke, 2012/13, otbopouHbii 3tan, 11 knacc — ycnosus, peweHuns. 3agaym
nepeHabpaHbl Ha botay.pro, pelweHus — No 0PULMANIbHBIM.

botay.pro — ¢u3uka ¢ pazbopamu 3apau 5


https://botay.pro/olimpiady/mosh/2012-13-otbor-11-zaoch/
https://mos.olimpiada.ru/upload/files/tasks-2012-3/phys/tasks-phys-11-dist-otbor-12-3.pdf
https://mos.olimpiada.ru/upload/files/tasks-2012-3/phys/ans-phys-11-dist-otbor-12-3.pdf
https://botay.pro/olimpiady/mosh/2012-13-otbor-11-zaoch/
https://botay.pro/olimpiady/mosh/2012-13-otbor-11-zaoch/

