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MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2012/13, or6opouHblii 3Tan, 11 knacc

KM/, HakNoHHO# NNOCKOCTH

Kakos KIIJI mogbeMa Ha HAaKJIOHHYIO TUIOCKOCTh C YIJIOM HakjaoHa 30°, ey KO3(GOUIMEHT TPeHUS
MeXAy MOAHMMAaeMbIM I'Py30M U IVIOCKOCTBIO paBeH 0,27 OTBeT BbIpa3UTe B MPOIEHTAaX U OKPYTJIUTE
IO LIeJIBIX.

74%

Ynpyruit yaap noa npsiMbiM yriom

MasneHbKMI1 IapUK MacCo¥ 1 KT rmocsie abCoMOTHO YIIPYTOro CTOTKHOBEHMS C OOTBIIMM IIapUKOM OT-
CKOYMJI TIOJI, TIPSIMBIM YIJIOM K HarpaB/ieHMIO0 CBOETO MepBOHAYaIbHOTO JBVKEHMS, YMEHbIIINB CBOIO
CKOPOCTb Ha 25 Mpo1ieHTOB. HaiinuTe maccy 60biioro mapuka. OTBeT IpeAcTaBbTe B KUIOTpaMMax
Y OKPYTJINTE 10 NEeCSIThIX.

3,6 KT

E3 NnorHocTs KMCNOpOAa

B cocyge comepKuUTcs KUCIopog, npu gasaeruu 90 KIla. CpeHss KMHeTHdYeckas SHeprus MocTyma-
TEJIbHOTO JBVKEHMsI MOJIEKYJIbI KMCIOPOa B cocye pasHa 6 - 10~2! [Ixk. Cumrast KUCIOPOZ, aealb-
HBIM Ta30M, OIIPe/IeINTe ero IJIOTHOCTh. MosipHas Macca KMCI0PO/ia paBHa 32 I/MOJIb, YMCIO ABO-
razipo 6 - 10%* monb~!. YHMBepCanIbHYIO Ta30BYIO MOCTOSIHHYIO CYMTaliTe paBHOi 8,3 IIk/(Moib-K).
OTBeT IpeJcTaBbTe B KI/M> ¥ OKPYIJIATE 0 LeCATHIX.

1,2 xkr/m3

NMpu6opbl Upunbl, KapuHbl u MapuHbl

[lTIkonbHMIIBI puHa, KaprHa 1 MapyHa KOHCTPYUPYIOT TPUOOPHI 1)1 M3MepeHust HanpsokeHmii. Kask-
IbIl 13 TIPMOOPOB COCTOUT U3 IIKOJBHOTO BOJBTMETPA, COeMHEHHOTO T0C/IeI0BAaTEIbHO C PE3UCTO-
pom. CompoTuBieHue pesuctopa B npubope Mpunsl cocrasisier 1 MOM, B mpubope Kapuubr — 2
MOwm, B mpubope Mapuubl — 4 MOwm. IIpubop VpmHBI paccumTaH Ha MaKCMMaJbHOE HaIIpsDKeHMe
(cTpesika OTKJIOHSIETCSI HA MaKCMMaIbHO BO3MOKHBIN yroi) 3 B, mpubop Kapuubl — Ha 4 B. Ha kakoe
MaKCMMaIbHOE HaIpsiKeHMe paccuuTaH npuobop Mapuubi? OTBeT BbIpa3uTe B BOJIbTAX U OKPYTJIATE
IIO LIeJIbIX.
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6B

) >nextponbl B MarHuTHOM none

[IBa 3/IeKTpOHA BJETEIM B OMHOPOAHOE MarHUTHOE TI0jIe TePIeHAMUKYISIPHO JUMHUSIM MarHUTHOM
MHIOYKUVMU. Paguyc TpaeKTopuyu MepBOro JIeKTPoHa B 4 pa3a 6osibliie paanyca TpaeKTOpUM BTOPO-
ro 3JIeKTpoHa. HaiiiuTe oTHOIIeHVEe KMHETUYECKOI SHEPTUM TIePBOTO 3JIeKTPOHA K KMHETUUECKO
SHEPIruyM BTOPOTO JEKTPOHA.

16

3 3Bé3aHbie BenMuMHLI

B acTpoHOMMUM 1J151 M3MepeHMST IPKOCTY 3Be3, UCIIONb3YIOT «3Be3qHble BeJIMUMHbI». Korma 3Be3mHbie
BEJIMUMHBI 3Be3]] OTIMYAIOTCS Ha 5, UX SPKOCTY OmIndaioTcs B 100 pa3 (6osbliast 3Be31Hast BeJIMUMHa
COOTBETCTBYET MeHbIIIeH SIpKocTH). Vi3BecTHO, uTO 3Be3ma Anbda LieHTaBpa MMeeT HY/I€BYIO 3Be3/1-
HYIO BeJIMUKNHY, a 3Be31a 72 I'epkyneca — naryo. Cunrtas 3Be31bl OOMHAKOBBIMU, ONpeneanTe, BO
CKOJIBKO pa3 3Be3ma 72 I'epkyieca masnbiie oT 3emin, yeM 3Be3na Anbda LlenTaBpa. OTBeT OKpyI/IN-
Te [0 LeJbIX.

10

Op6uTa KOPUYHEBLIX KapP/IMKOB

OTkpsiTasg B 2003 romy cucTeMa KOPUYHEBBIX KapiaMKOB DNCUIOH MHeliia B BpaiaeTcss BOKPYr
3Be3/Ibl NCIIOH UHAetia A o opbuTe paanycom mpuMepHo 1500 acTpoOHOMMUYECKUX eOUHNIT (OgHA
aCTpOHOMMUECKAs eAMHNUIIA — ITO paccTossHue oT 3emsn 7o ConHia). Macca 3Be3/1bl DTICUIOH MH-
neriita A cocrasisiet 0,762 macc ConmHIa. 3a Kakoe BpeMs1 dnciIoH VHaelia B coBepiiaeT nogIHbII
060pOT BOKPYT 3Be3/1bI? OTBET BbIPA3UTE B THICSUENETHUSIX U OKPYIJIUTE JI0 IeJTbIX.

67 ThICSIUEIeTUM

€D rpysuk Ha npyxuHe B Boe

Ha npyxkune xectkoctbio 10 H/m BucnT rpy3uk maccoit 100 r. ITocie TOro kak npyxmuHy ¢ Ipy3MKOM
OITyCTUJIX B BOJY, IJIMHHA TIPY>KMHbBI M3MeHMIach Ha 4 cM. OnpenennTe MAOTHOCTh MaTepuana, U3
KOTOPOTO cAenaH rpysuk. ImoTHocTs Bogsl 1,0 r/cm?. OTBeT BhIpasuTte B I/CM> 1 OKPYIVIATE [0 [e-
CSITBIX.

2,5 r/cm®
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€D Cmecs Bonopoaa 1 renus

B cocyne HaxomuTcsl cMech Bomopoia u resins ripu temrmeparype 27°C u masaenuu 140 klla. Macca
BOZOpPOJA B JIBa pa3a Oosblie Macchl reinsi. CKOJIbKO IpaMM BOJLOPOJia COAEPKUTCS B KyOMUeCKOM
MeTpe? OTBeT OKpPYIJINUTe M0 LeablX. MonspHas Macca Bogopoza 2 I/Moib, Kuciopoaa 4 r/monb. Uc-
MIOIb3YIATE MOJIE/Ib CMECH MIea/IbHbIX Ia30B. YHMBEPCAIbHYIO [a30BYI0 [IOCTOSIHHYIO CUMUTANTE paB-
Hoit 8,3 [Ix/(moinb-K).

9r

Mpu6opbl ANS M3MepeHUs TOKOB

[Ikonpuu1Ibl MipuHa, KaprHa 1 MapyHa KOHCTPYUPYIOT IPUOOPHI AJIST M3MEPEHMS SIeKTPUIeCKUX
TOKOB. Kaskzblii 13 MpuOOPOB COCTOUT M3 LIKOJIBHOTO aMIlepMeTpa, COeqMHEHHOTO MapaiienbHo C
pesucropom. CompoTuBieHMe pe3uctopa B mpubope Upunsl cocrasisier 1 Om, B ipubope KapnuHbr —
2 Om, B mpubope Mapuubl — 10 Om. IIpmbop VpuHBI pacCyMTaH Ha MaKCMMAaJIbHBIN TOK (CTpesKa
OTKJIOHSIETCSI HA MaKCUMMaJbHO BO3MOXKHBIN yron) 3 A, mpubop Kapmusl — Ha 2 A. Ha kakoit Makcu-
MaJIbHBIN TOK paccumuTaH npuoop Mapuubi? OTBeT BbIpasuTe B amIlepax 1 OKPYIJIUTE A0 AECSThIX.

1,2A

AMNAMTYAA HanNps)KEHUS B KOHTYpe

KonebaTtenbHblif KOHTYP COCTOUT U3 KaTYIIKMA C MHAYKTUBHOCTBIO 0,5 ['H 1 KOHI€HCaTOpa eMKOCThIO
10 mx®. HaiiT aMIInMTyay HampspKeHMs Ha KOHAeHCAaTope TPy rapMOHMYeCKUX KolebaHMsIX, e
cujaa Toka B KOHType paBHa 0,01 A B Te MOMEHTbI BpeMeHM, KOr[la HalpsbkeHue Ha KOHJeHcaTope
paBHO 2 B. OTBeT rnpeCcTaBbTe B BOIbTAX M OKPYIJIATE [0 LI€JIbIX.

3B

®oTOHbI Ha NowWaaKe

CorjacHO KBaHTOBBIM ITPEACTaBIEHMSIM, CBET MOXKHO PacCMaTPMBATh KaK IIOTOK YaCTUII-(POTOHOB.
IIpu 3TOM 3Heprus ogHoro GOTOHA C YaCTOTOI v paBHa hv, Tae h = 6,6 - 10734 [Ik-c — mocTosiHHas
[Tnanka. [IpencraBum cebe, UTO MCTOYHMK CBETA MOIIHOCTHIO 1 BT HaxomuTcst Ha paccTOSTHUM 1 KM
ot Habmoaaresss. CKOJIbKO MUUTMOHOB ()OTOHOB ITOIaiaeT 3a 1 ¢ Ha MUIOIIAAKY B OJMH KBAIPATHBIA
MWUIMMETP, PACIOJI0XKEHHYIO ITePIIeHANKY/ISIPHO HAIIPaBAEHUIO Ha UCTOYHMK? OTBET OKPYIINUTE OO
IecqaThIX. [IIMHY CBETOBOI BOJIHBI CUMTaiiTe paBHO 500 HM.

0,2 MJIH GOTOHOB
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CraumoHapHbIit cnyTHUK Mapca

N3BecTHO, 4TO CyTKM Ha Mapce npuMepHO paBHBI 3eMHBIM CyTKaM, a Macca Mapca cocrasisert 0,1
Macchl 3emun. Ha op6UTy KaKOro paauyca HaJjo BbIBECTH CITYTHUK Mapca, 4ToObI OH BCe BpeMsI «BU-
ces» HaJl OLHOM U TOV ke TOYKO oBepxXHOCTU? OTBET IpefCTaBbTe B THICSUAX KMJIIOMETPOB U OKPYT-
JINTeE [10 IeCSITKOB. I3BeCTHO, UTO CIYTHUKY 3eMJIu, «BUCSIIIIME» HaJ, OGHO U TOV XXe TOUKOI ITOBepX-
HOCTH, JIETAIOT 110 OpOUTE PAgNyCOM 42 THICSIUM KMJIOMETPOB.

20 ThIC. KM

Teno Ha WepoxXoBaToii NOBEPXHOCTH

Teno maccoii 100 r IBMXKETCSI CO CKOPOCTBIO 1 M/C IO 111epOX0BaTO¥ MOBEPXHOCTU € KO3 buIeH-
TOoM TpeHus 0,1. Ha Teno meiictByeT cuita 0,05 H, Hampas/ieHHas1 110 HaITpaBaeHNIO ABVKeHMs . Kakoe
paccTosiHue TIpoeNieT Teao 40 OCTaHOBKM? OTBET MpeCcTaBbTe B METPAaX U OKPYIJIUTE IO AEeCSThIX.
VckopeHMe cBOOOIHOTrO TMaieHNsT CUMTaiTe paBHbIM 10 Mm/c2.

1,0 m

U30XOpHbIi HarpeB renus

B 130xopHOM mpoliecce remio 6b110 nepegaHo 150 IK TeIIoThl. B HauaJbHOM COCTOSIHUM O0bEM
renust 6bUT paBeH 5 71, a ero TemrnepaTypa 37°C. Ha ckonbKo yBeMImiIoch JaBjieHne ra3a B 3TOM Ipo-
uecce? OTBET MpeACTaBbTe B KMJIOIACKAJISIX U OKPYIJIUTE 0 1eJIbIX.

20 kITa

Paspsp KOHAEHcaTopa Yepes pesucTop

3apsabl Ha IaCTMHAX KOHAeHCaTopa 3/eKTpoeMKOoCThio 100 d coctasisoT +4 HKi n —4 uKi. KoH-
IleHCaTOp paspsrKaloT uepes pesuctop conporusiaeHreM 10 OMm. Kakoe KonuecTBO TEIJIOTHI Bble-
JINTCS Ha pe3UCTOpe IpU paspsike KoHAeHcaTopa? OTBeT MpencTaBbTe B MUKPOIKOY/ISIX U OKPYT-
JIUTE 0 COThIX.

0,08 MKJI>x

MoHbl B MarHutTHoM none

WoHbI, TpOoiiAs 13 COCTOSTHMS TTOKOSI YCKOPSIIOIIYI0 Pa3HOCTh MOTEHIMAIOB, ITOMaAaloT B OGHOPOLHOE
MarHuUTHOeE T10JIe, TIePIIeHAUKYISIPHOE CKOPOCTU ABUKEHNS MOHOB. BO CKOJIBKO pa3 HaJlo U3MEHUTD
YCKOPSIIOIIYIO PA3HOCTD ITOTEHIINAIOB, YTOOBI YBEJIMYUTD PAANyC KPUBU3HbBI TPAEKTOPUU IOHOB B 2
paza?
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yBeIM4UTH B 4 pasa

JIunza c ysennuenuem 1,5

dDoKyCHOE paccTostHMe coOMparolleii TMH3bI paBHO 0,5 M. JIMH3a AaeT qeiicTBUTeIbHOe N300paskeHe
ob6beKTa c yBesmueHueM B 1,5 pasza. YeMy paBHO pacCTosiHMe OT M306paxkeHus 10 JnH3bI? OTBET
BbIPA3UTE B CM U OKPYIJINTE IO LEJTbIX.

125 cm

Cuna TpeHus Konéc aBToMo6Uns

ABTOMOOWIb Maccoit 2 TOHHBI e[IeT C TTOCTOSTHHOM CKOPOCThI0 90 KM/U, a Cujia COITPOTUBIIEHMSI BO3-
nyxa cocrasiset 5000 H. KoadduimenT tpenust mmH 06 achanbt paBen 0,4. KakoBa cuia TpeHus,
IeicTByomas Ha kosneca? OTBET BbIpa3uTe B KWJIOHBIOTOHAX M OKPYIJIUTE 10 LIeJIbIX.

5 kH

Bo3ayLwHble WapuKK Ha pblyare

B rase mjIoTHOCTBIO 1 KI/M? HaxOHATCS [Ba BO3OYIIHBIX IIapMKa: OAMH CPeJHeli INIOTHOCTBIO 0,5
Kr/M> 1 06beMoM 1 M3, a Apyroii, HeU3BEeCTHOIO 06beMa, — CpeHel IJIOTHOCTBIO 0,75 Kr/m3. Cu-
CcTeMa 13 pbluara ¢ paBHbIMM IJIEUaMM U STUMM IIapUKAMU, TIOABEIIeHHbIMM 3a KOHIIbI pblUara, Ha-
XOIMUTCS B paBHOBecuu. Haiigute 06beM BTOPOro mapuka. OTBeT IpeCcTaBbTe B M 1 OKPYIJIATE
11O TIeJTBIX.

2 nm3

Anuabarta aproHa

[Tpu aguabaTrueckoM pacuimpennu (0,2 Kr aproHa coBepimui paboty 500 k. Ha ckombko yMeHbIIn-
JIach IIpY 3TOM TeMIlepaTypa rasa? MossipHas Macca aproHa cocrasisieT 40 I/M0Jb. YHUBEPCAIbHYIO
ra3oBYI0 IOCTOSIHHYIO cunTariTe paBHO¥ 8,3 IIbk/(Monb-K). OTBeT BbIpa3uTe B KeJIbBMHAX U OKPYTJIUTE
IIO LIeJIbIX.

8K
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#¥) 3apsn 3a wecryio yacTb Nnepuona

KonpeHncaTop anektpoeMkocTy 80 HO 3apspkeH A0 HampspkeHus 30 B. OH HauMHaeT paspssKaThCs
yepes KaTyIIKy MHAYKTUBHOCTbIO 200 MI'H. Kakoit amekTpuyeckuii 3apsii IpoTedyeT yepes KaTyll-
Ky uepes OJIHY IIeCTylo repuoga Konebanmii? OTBeT MpeCcTaBbTe B MUKPOKYIOHAX M OKPYIJIUTE 10
TeCSIThIX.

1,2 MxKn

EE) Tpu 3apana Ha npamoi

Tpu TOUEUHBIX MOJMOXKUTENBHBIX 3apsiAa ¢, 2q M 3q PACIIOIOXKEHBI HA OAHO MPSIMOI B TOYKaX C KOOP-
IvHaTtamu [, 2] v 3l. Haiigute OTHOIIEHVEe MOZY/ISI CUJTbl F3, NelCTBYIOIel Ha 3apsg, 3¢, K MOILYITIO
cunbl Fy, neicTBytolei Ha 3apsiy 2g. OTBET OKpPYIJIATeE 10 TpeTheli 3Havalei uudpol.

1,69

JIMH3a MeXAy NpefMeToM U 3KPaHOM

Meskay CBETSIIIMMCS ITPeIMETOM M SKPaHOM, HaXOASIIIMMICSI Ha pacCTOSTHMM 2 M IPYT OT Apyra, Io-
MeIalT COOMPAIONIyIo JMH3Y. B pe3ynbraTe Ha 3KpaHe HAOIIOMAETCSI YeTKOe M300paskeHme Mpe/-
MeTa. YBeluuyeHyne cucTeMbl paBHO 20. UeMy paBHa omnTuueckasi cuia JuH3bl? OTBEeT BbIpasuTe B
OUOTITPUSIX i OKPYTJINTE A0 LIeJIbIX.

11 goTp

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