MexaHMKa M TEOPUHA OTHOCUTEIbHOCTH

3aI[aHI/IC I: HepeH}ITI/IBI/ICTCKaﬂ " pCIITUBUCTCKAA KHHEMATHUKA
(cmatb 10 15 OKTAOPS WM paHbIIe).

1. Yckopenue Tesa npH IpsSAMOIMHEHHOM JBHKEHHH M3MEHseTCs 1Mo 3akoHy a = ao(l — t/r). Haiitu
IIPOMJEHHBIA IYyTh K MOMEHTY BpPEMEHH, KOIJla CKOpOCTb Tela CTaHET paBHOM Hyimo. HauanbHas
CKOpPOCTh Teja paBHA HYIIO0. [locTpouTh rpaguku yCKOpeHHsI, CKOPOCTH U KOOPJAUHATHI B 3aBUCUMOCTHU
OT BPEMEHU

2. backet6oaucT Opocaet MsY IO YIJIOM @ K TOPHU30HTY co ckopocThio V. Ha paccrostHum L ot
OackeTOOMCTa HAXOJUTCS CTeHA. MsTd YIIPYro OTCKaKMUBAaeT OT CTEHBI M Ma1aeT K HoraM 0acKeTOOoJHCTa.
Haiitu poct aToro cioprcMmeHa.

3. Tsoxenslit AUCK paauyca R OITYyCKAac€TCs BHHU3, paCKpy4duBas [BC
HAaMOTaHHLIC HAa HEro HUTH. Hwutn MMPUKPCIVICHBI K TOTOJIKY M OCTAaroTCsA
HaTAHYTBIMU B IIPOLECCEC ABUKCHHUA AHCKA. ‘{eMy paBHa CKOpPOCTb LICHTpPA
AUCKA, KOorjga €ro yriioBas CKOpOCTb paBHA w, a YIrOJI MCIXKAY HUTAMHA paABCH o?

<
4. HaiiTu BenuMuuHy ycKOopeHus Tena 4, COCKalb3bIBalOIIEro 0€3 HayallbHOM CKOPOCTH E
[0 BHUHTOBOMY >XeloOy ¢ marom h u pamuycom R, B koHume Nn-ro Butka. Tpenuem ‘l
npeHeOpeyb. \',

5. JIBa xocMHYECKHX KOpaOJsl JIETAT BJOJIb OJHOM NpPsSMOM B OJHOM HANpaBiICHUH CO CKOPOCTSIMHU
V1>V, Co BTrOporo kopabisi BIOTOHKY INE€PBOMY IMOCBIIAETCS J[BAa AJIEKTPOMArHUTHBIX HMMITyJIbCa C
UHTEPBAJIOM BPEMEHHM 71 OTHOCUTENIbHO JabopaTopHO cucrteMbl orcdyera. C KakuM MHTEPBAIOM
BPEMEHU T2 OTHOCUTENIHO TOH )K€ CHCTEMbI OTCUETa OHM BEPHYTCS Ha3aJl Ha BTOPOMl kopabib mocie
OTpaXeHHUs OT MEPBOTo?

6. B cucreme S crepkeHb UMeET JUIMHY L U TBHKETCSt CO CKOPOCTHIO U BIOJIb ocH X. Kakyro amuHy
MMEET CTEpP)KEHb B CUCTEME S', KOTOpas IBUKETCS BAOJIb OCH X CO CKOPOCThIO V ?

7. C KOCMHYECKOro KopaOis, yAalsolerocss or 3eMiM C IOCTOSHHONH CKOpPOCTBIO, 4Yepe3
At' =7 cyrok mocne crapra (o 4acam Ha KopaOie) mociaH pamuocurHan Ha 3emutro. CurHan Obut
npuHT Ha 3emiie uepe3 At = 10 cyrok mocite crapra (1o wacam Ha 3emiie). HaiiTi ckopocTh KopaoJis.

8. Han MockBoii 1 HoBOCHOMpPCKOM OJHOBPEMEHHO B CHUCTeME 3eMJIM HABCTpedy IpYr ApPYyry
MIPOJIETENH JIBa PEISTUBUCTCKUX camoJeTa, co ckopoctsmu Vi u Vo, HaliguTe Bpems mosiera caMosIeToB
710 BCTPEUN B CUCTEME 3EMJIM U B CUCTEME |-ro camoera.

9. Ha uunuuap BOOIL ero oOpasyromieil HaHeceHbl mosiockl. OH BpalaeTcss BOKPYT CBOEH OCH C
yTII0BO# CKOpoCThIO ®'. Tlokaszarh, uTo st HaGMIOMaTeNsl, KOTOPBIM JBUXKETCS BIOJIb OCH IHJIMHIPA CO
CKOPOCTBIO V, 3THU MOJIOCHI HAOMIONAIOTCS KaK BUHTOBBIC JHMHUM W HAWTH BETUYMHY KPY4YeHHS Ha
€IMHULY JJIUHBI HUIAHAPA.

10. CrexyisHHas TUTACTHHKA JBMKETCS TapalIeIbHO CBOCH IUIOCKOCTH C A
PeATHBHCTCKOI cKkopocThio V. IlokasaTenh NpeToOMIeHHs MaTepuaza N, T =% LT - -
tomumHa 0. B Touke A, KOTOpas paclojioKeHa CHapyXH OT IUIACTHUHKH, d‘ 25 o e =y
IIPOM30ILIAa BCHBIIKA cBeTa. B kakyro Touky X Jl-cucremel orcuera, X

pacroyoKEHHYI0O Ha JIPyrod CTOPOHE IUIACTUHKH, CBET JOWAET paHblie Bcero? CBET B IUIACTUHKE
pacmpocTpaHsIeTcsi coO CKOPOCThIO C/N.



3ananue 2: HepenaTUBUCTCKAs U PESITUBUCTCKASI MEXAHHUKA
(cnath 10 15 HOSIOpS WK paHBbIIIE).

1. Halitu 1nenTp Macc KaHara, IUIOTHOCTh KOTOPOTO BO3pacTaeT
KBaJpPAaTUYHO B 3aBUCUMOCTH OT PACCTOSIHUS 10 OJTHOT'O U3 KOHIIOB. @

A
2. PaccmoTpuMm aBa 1Iapa, pacHoJIOXKEHHble Apyr Ha Jpyre. Macca ‘-‘ : ve
BepxHero mapa Mi; MHoro menpiie mMaccbl HuxkHero M,. lapsl manator Ha \ /
noa ¢ BeicoThl. lapel npu nagenuu npoxonsat paccrosinue Ho. PaccmarpuBas -
BCE MPOIECCHl COyIapeHusi abCONIOTHO YIPYTMMH, HAMTH HA KAaKylO BBICOTY
10cjI€ OTCKOKA IOJHUMETCS] MEHBIINHN I11ap.
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3. IlmactuHa Maccel M, aBuraBmasics ¢ HaYaJdbHOH
CKOpPOCThIO V, HajleTaeT Ha CEepPeauHy HUTH IuHbl 21, X
KOHIIJaM KOTOPOM MPHUKPEIUICHbl TOYEYHBIE Macchl M. 5
OmpenenuTb CKOPOCTHM TeI B MOMEHT COYAAapeHUus ¢
IUTIACTUHOM. Hurse HEeBecoMa n HepacTsHKUMa. u
JluccunaTUBHBIX CHIT HET.

m

4. Pakera momHON Maccel My, MOJIOBUHY KOTOpOH
COCTaBJISIET TOIUIUBO, CTAPTYET M3 COCTOSHUSA TIOKOS M ML/2 ML/2 g
BJIOJIb TOPU3OHTAIBHOTO crona. KoaddumueHnt tperus v = at 0 01

Mexny pakerod u croiom . CKoOpocTh cropaHus

\ H
tormmBa Yy = |dM/dt|. CkopocTh wuCTeueHHs rasa Vo 4 E; Q

OTHOCUTENIBHO pakeThl Ve Kakolf MakcumanbHOM V///////////////////////////////////A

CKOpOCTH JIOCTUTHET pakera? Kakoe moiHOe paccTosiHue
MIPOUJET pakeTa 10 OCTAaHOBKHU?

5. OnHOIl U3 BepoATHBIX (HO MOKa He 0OHAPYKEHHBIX) MO/ paciaa IpoToHa sagerca p — et + P,
BbIyNCINTh KMHETUYECKYIO SHEPrUi0 MO3UTPOHA, CUMTAasg, YTO PACHAJAFOUIUNCA HPOTOH MOKOUTCS.
Maccel  mpoTOHa, MO3WTPOHA M TNHU-ME30HA paBHbI COOTBETCTBEHHO M, = 0.94T3B/ c?,me =

0.51 M3B/c?,m, = 135 MaB/c?.

6. Ecmu my4ok TPOTOHOB C BBICOKOW JHEPrHEW CTAKUBACTCS C MPOTOHAMH, IMOKOSIIIUMUCS B
nabopaTopHOM cucTeMe oTcuera (Hampumep, B €MKOCTH C BOJON WM >KUIKUM BOJOPOJIOM), TO B
pesynbTate peakiuu p+p — p+p+ m° poxkaaroTcs HeWTpadbHble ITHOHBI T°. Bblumciure
MHUHUMAJIBHYIO SHEPTHUIO0 IPOTOHOB B IYYKE, IPU KOTOPOM HAYMHAETCS 3Ta peakuus. Maccel npoToHa U

IIHOHA PaBHBI COOTBETCTBEHHO My, = 0.94 I'9B/c?, m; = 135 MaB/c?.

7. B UAD Obu1 mpeyiokeH NPOeKT LU-TPOH («MIOMIOTPOH») IO MOUCKY U
M3YUEHHIO DK30THIECKOTo aToma — MiooHust (ut p™). s HalOmoqeHus MIOOHMS ()
MYYKH JIEKTPOHOB U MO3UTPOHOB CTAIKUBAIOTCS MO YIJIOM (7-2a), Tae 0=75°.

Macca mroona 105.6 MaB/c?, BpeMs KU3HU MIOOHUsS 1.8 10" cex. Haiitu
HEOOXOUMYIO DHEPTHUI0 JJICKTPOHOB W TO3UTPOHOB, a TAaKXKE€ CKOPOCTh H
CpeliHee pacCTOsIHUE MPOJIETa POAUBIINXCS MIOOHHUEB.
e"' e_
8. B o0macte OAHOPOJHOTO MArHUTHOTO TOJS, 3aHUMAIOIIETO MOIYMPOCTPAHCTBO, BIETACT ITYYOK
3apsOKEHHBIX KaoHOB. [lydok HampaBiieH MepHeHAUKYISIPHO IJIOCKOCTH, OTpaHMYUBaroNiell 00acTb



MarHuTHOro noJjs. HampasieHue MarHUTHOrO moJjisl monepeyHo nydky. [Ipu kakoil BenuduHE IO U3
00JIaCTH 1OJIsl BBIM/ET MOJOBUHA YACTHII, €CITU UX BPEMs KU3HU T?

9. B o06nacTp mMOmepevyHoro 3JIEKTPUYECKOro Mojisi € BIIETaeT MO HOPMAJHM 3apsDKEHHas 4YacTULA.
CkopocTh 4YacTHIlbl Uy, 3apsan (, macca M. Illupuna obrmactu moss paBHa L. Kakyio Bemnuuny
ANEKTPUYECKOTO TOJISI CIISAYET 33/1aTh, YTOOBI YaCTHUIIA BBUIETENIA U3 HETO MO YIJIOM & K HOpMaJIu?

10. Haxonsmmiics B mokoe ¢-mMe30H pacmagaercs mo cxeme ¢ — mim n®. HeiirpanbHblii nuoH
BITOCJICJICTBUY pacIiagacTcs Ha JBa Y-KBaHTa. HallTh MUHMMAaNBHBINA Yyroa UX pasiiera. Maccel ¢-Me30Ha,
3apsDKEHHBIX U HEUTPAIbHOTO MHOHA PABHBI COOTBETCTBEHHO Mgy, My+ U Mo,

3aganue 3.
(cmath 10 22 nexaOps WU PAHbIIIE)

1. TIpoctpancTBO Mexay AByMs YIOPYrUMH CcTeHKamu 2L paszgeneHo :
MOMoJIaM Ha JiIB€ 00JacTH, B KOTOPBIX HMMEIOTCS cuioBble mois F u -F, F |
HampaBlIEHHbIE HABCTpeuy Jpyr npyry. Haiitu 3aBucumocts mnepuopa —
JBUKCHHSI YaCTHIIBI MacChl M B 3TOH 00JIACTH OT MaKCHMAaJIbHOW CKOPOCTH. |
Tpaektopus yacTHilbl EpIIEHIUKYIsApHA cTeHKaM. Kak u3MeHuTCs perieHue, |
€CJIM HampaBJIeHHE CHJI TIOMEHSATh Ha MpOoTUBOMNoNIokHOEe? W300pa3uth |
JBIKEHHE Ha ()a30BOM IJIOCKOCTH.

2. Teno maccet M ckonmp3ur 0e€3 TpeHUs IO TOPU3IOHTAIBLHOU
MOBEPXHOCTH M MPUKPEIUICHO K CTEHKE MPYXHHON KECTKOCThIO K U
Maccoll M, paBHOMEPHO pAaCIpENETIeHHOW MO JJMHE NpykuHbl. Haiitu s

nepuoa MajlbIxX K0J1€0aHUi CUCTEMEL. "o ".1‘,.' ,f -5!
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3. YacTuna Macchl M ABMXKETCA B LEHTPAIbHOM II0jle TOJ jeiicTBueM cuibl F = —Ar3, rme A —
KOHCTaHTa, 110 KPyroBou opoute paguycom R. HaiiTu yacToTy ManbIx paauaibHBIX KOJI€OaHUNH OpOUTHI 1
CPaBHUTH €€ C YTJIOBOM 4acTOTOW OpOUTANBHOTO ABHKEHUS.

4. Tlo xpyroBo#t 3eMHON opOuTe Ha HeOosbIIOM pacctosuu L npyr ot apyra (L < R;) B oqHOM
HanpaBJICHUW JBWXKYTCS JBa crmyTHUKAa. C MEepBOTO CIIyTHUKA Ha BTOPOH HYKXHO IEepEeOpPOCHTH
KOHTeltHep. B kakoM ciyyae KOHTeliHep ObICTpee JOCTUTHET BTOPOTO CIYTHHUKA: €CIH €ro OPOCUTH MO
JBIDKEHUIO TEPBOTO CITYTHUKA WM MPOTUB ABMkKEeHUS? C Kakoil CKOPOCThIO U ero TpedyeTcst OpoCcHuTh?
CkopocTb BBIOpOCa KOHTEITHEpa U MHOTO MEHbIIIE CKOPOCTH CITyTHHKA V.

5. HaiiTu MUHUMaNBbHYIO BTOPYIO KOCMHYECKYIO) CKOPOCTHh JJsi HEKOTOPOU
IJIaHETHl paguyca R u mioTHOCTH p, UMeronel chepruIecKyro MOJIOCTh C PaTuyCcoM
PaBHBIM MTOJIOBUHE PaJUyCa IJIAHETHI.

6. I'opuzonTanpHblil Auck Maccel M u paamyca R MokeT CBOOOJHO Bpamarbcs OTHOCHTEIBHO
BEpTHKAIBHON ocu mpoxoxasmiel depe3 ero meHTp O. Ha nucke HapmcoBaHa OKPYKHOCTH BJIBOE
MEHBILIET0 pajnyca, MPOXOANias yepe3 LHeHTp Jucka. YeraoBek Macchl M MPOXOAUT MO HAPUCOBAHHOM
OKpY>KHOCTH, BBIX0/s M3 Touku O M BO3Bpamasch B ATy ke TOUKy. Ha kakoil yrom moBepHeTCs TUCK K
MOMEHTY 3aBepleHus o0xoaa?

7. OIHOPOAHBIN IIap Maccoil M U pagnyCcoM I OIIUPAETCS B MOJIOKEHUU HEYCTOMUNBOIO PaBHOBECHS
Ha MOBEPXHOCTb XKECTKO 3aKPEIUIEHHOrO Iapa paguycoM R > r. JIuHus, coequHsomas HeHTphl I1apoB.,
BepTuKaibHa. [loTepsB paBHOBecHe, BEpXHHUIl IIap HAUYMHAET CKAaTBIBAThCS 0€3 CKOJIBKEHUS IO



nmoBepxHocTH Imapa pamuycoM R. Ilpm kakom 3HadeHuu 6@ yria MexIy
BEPTUKAIBIO W JIMHUEH, COCIAMHSIONIEH ILEHTPHI IapOB, JABICHHE B TOYKE
CONMPUKOCHOBEHUS IIIAPOB UCUE3ALT?
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8. Ha BepTukaqpHOW OCHM TpU TIOMOIIM UWIMHIPUYECKOTO IIApHUPA
3aKpEIUICH OJHOPOJHBIM CTepKeHb Macchl M u muHBI L. Ock mpuBeneHa B
JBKEHUE C MOJICPKUBAIOIICICS MOCTOSSHHOM YIIIOBOM ckopocThio (). Haiitu
4aCTOTY MaJIbIX KOJICOAHHI CTEpKHS BOJIU3H MOJIOKEHUS PAaBHOBECHS.

9. Ha rmagkoM crojie JIS)KUT HEOJHOPOIHBIA cTepkeHb Maccel M u mmusbl L. @Wo
[110THOCTD CTEpIKHS JUHEHHO HAPACTAET OT HyJIEBOIO 3HAYEHHs B LICHTPE CTEPIKHS K €ro Vo
kpasM. Ha cTepikeHb HalieTaeT co CKOpOCThIO Vo M MPHUKICHBACTCS K HEMY OIHOPOTHBI O
IMCK Macchl M u paaumyca R. Haiitu mnocTymarensHyl0 W yIJIOBYIO CKOPOCTb
00pa3oBaBIIECroCsl TeJia, €CJIM JUCK JO yAapa Bpallajics NPOTUB YaCOBOW CTPEIKH C
YIJIOBOM CKPOCTBIO .

10. [omoxxum, uto B CugHee U MPOCBETHTEIBCKHUX IeNieill ycTaHoBWIM MasSTHUK Dyko. JnmuHa HATH
noaseca — 10 meTpoB. ['py3 MasTHHUKA OTKJIIOHWIN Ha 10T OT BepTUKaIX Ha 50 cM. C Kakoi CKOPOCTBIO
€ro clieAyeT TOJIKHYTh Ha BOCTOK, YTOObI HUThH I0JIBECA MasiTHUKA ONKChIBaJIa KpyroBoil koHyc? Kakas
JIOJKHA OBITh CKOPOCTb, YTOOBI TOT )K€ KOHYC OOXOIMJICS HUTBIO IMoJiBeca B 00paTHYI0 cTopoHy? Jlis
ynobctBa cuurtath, 4ro CuaHeil HaxoautTcs Ha 30-H mapaiieny MOKHOW IIUPOTHL, a YCKOpEHHE
CBOOO/THOT'O Ta/IEHUs TTOJIOKUTH paBHbIM 10 m/cex’,



