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Yacrs |l. « TAHHBIE PA3PABOTKH KPHCTOBAJIA XO3EBHYA XYHTHI».

1. («<KBuHT3cceHnusi») Eme B cpennHue Beka, HCIONB3YysS HEBEPOSITHBIE AL TOrO BPEMEHU
Mmetoabl, Kprucrobans Xo3eBud ycTaHOBHII, 4TO Hama BcenenHas pacmupsiercs. To YBIEKIIO €ro,
Y OH HECKOJIBKO CTOJIETUH ciieaui 3a paciupenueM Beenennoii. K cepequne XIX Beka on caenan
HEBEPOSATHOE OTKPHITHE: paciupeHne BeeneHHol He Topmo3uTcs, a yckopsiercs! i oObsiCHeHUS
storo (akra Kpucrobame Xo3eBud pa3paboTai COOCTBCHHYIO MOJENh YCTpoiicTBa BceneHHOI
(mogeny KXX). B ero mozenu Hapsay ¢ OOBIYHBIM BEHIECTBOM, KOTOPOE MOMYUHSETCS 3aKOHY
BCEMUPHOro TAroTeHusi HblOTOHA, CylIecTBYeT elle OJWH, BeChMa HEOOBIYHBIA BUJ MaTepuH,
KOTOPOMY OH Jaji, cleays ApHUCTOTENI0, Ha3BaHUE «KBUHTICCEHUUs». KBHHT3CCEHLMS,
CMEIIIMBAACh C OOBIYHBIM BEUIECTBOM, Ja€T OTPHMUATEJbHBbIN BKJIAJ B €ro I'PaBUTALUOHHYIO
Maccy, HO IIPH 3TOM CO3/IaeT eIlle U JaBICHHE, «PaCTAIKUBAIOIIEE) YAaCTHUIIBI OOBIYHOTO BEIIECTBA.
JlaBnenue kBUHTAIcceHIMU B Mozienu KXX paBHO 00BbEMHOM MJIOTHOCTH €€ BHYTPEHHEH YHEPIUU U

ONpENENAETCA €€ IIIOTHOCTBI0 Macchl: P :A-(—pq)S/ 3 rme A=const. Ormerum, uTO

Pq =—3 <0, npuuem I\/Iq — 9TO W €CTh OTPHULATENbHBIA BKJIAJ KBHUHTACCEHIIMM B Maccy

Vq

Beenennoii. [Tonnbie maccel oObrunoro semecrsa Mg >0 u kBuntoccenunn My <0, a Tarke
nonuas sueprus Beenennodl E ocrarorcst nensmennbivu, npudem Mg +M, >0. Kpowme Toro, B

ATOW MOJENN CUMTACTCs, YTO B JIOOOH MOMEHT BpeMEeHHM BceneHHas — 3To miap nepeMeHHOTO
pamguyca R(t), 3anmonHeHHbIH 0OJHOPOIHO PACIIPEAEICHHBIMU 110 00bEMY OOBIYHBIM BELIECTBOM U

kBUHTICCeHUUe. [Tonb3yscs monenpio KXX, oTBeThTE Ha BOIIPOCHL:

* B Kakux mpenenax MOXKeT U3MEHATBCS paauyc Beenennoit npn sananueix Mg, M, E n A?

e Moxet nu Beenennas KXX ObITh CTaTH4HOM (TO €CTh UMETh OCTOSHHBIN paaunyc)?

e Ilycrts nonHas sHeprust Beenennoit E =0, u pacimpenne BeeneHHOM HauMHACTCS C HYJICBOI
CKOPOCTBIO OT MHHHMAIbHOIO BO3MOXHOIrO panuyca. [lanee B 11000 MOMEHT BpeMEHU
pacripeielieHue CKOpOCTeH OOBIYHOTO BEIIECTBA TMOMUYMHSAETCS 3aKOHY Xab0isia: CKOpOCTh Ha

. r
paccrostauu I <R ot nenrpa Beenennoii V(r,t) = ——V(R,t) . KBunraccenuus He naer Bkiaga B

R(t)
KUHETHUYECKYI0 SHepruto BceneHHoil (yObulb ee SHEpPruM NpU PACIIUPEHUH MNEPEeXOAUT B
KMHETHUYECKYI0 PHEPrui0 OOBIYHOTO BellecTBa). B TeueHMM Kakoro BpEeMEHH IOcie cTapra
Bcenennas Oynet pacmpsaThes ¢ MOJOKUTENbHBIM YCKOpEHHEM?
ITpu momyueHnn oTBeTOB BBl 10JKHBI (Kak 3TO Aenan u aBTop Mozenu B XIX Beke) Ucronb30BaTh
JUIsL ONTUCaHUs IBHKEHUs1 BeeneHHOM 3aKOHbI HBIOTOHOBCKOM MEXAaHUKH, a He 00Jiee COBPEMEHHBIX

TEOpHil.
Yka3zanue: DHeprus 3JIEKTPOCTaTUYECKOTO B3aMMOIECHCTBHS 3apsA0B OJHOPOJHOTO IIapa C
3Q°
paauycoM R u monueim 3apsiaom Q paaa W = ————.
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2.(«3on0T0it acrepoma») OaMH W3 CcaMbIX MAacHITaOHBIX OJKCIIEPUMEHTOB JOKTOpAa CaMbIX
HeoxunaHHbIX HayK K. X. XyHTBI — 3ammyck Ha opOuTy Bokpyr CoJiHIIa HCKYCCTBEHHOTO acTepoua,



’ uMmeromero (opMy MpaBWIBHOTO TeTpasApa ¢ pedpoM AIMHOH B
HECKOJIbKO KHJIOMETPOB M H3TOTOBJIEHHOTO W3 MPAKTUYECKHM YHCTOTO
somora ¢ miotHocteio 19,3 r/em®. K omHoil u3 BEpIIMH TETpa’apa
MPUKPENUIN JIETKUM KOPOTKHMM TpPOCOM MAaJeHbKUN MepenaTduK.
Bpamienue acrepousia BOKpYr OcH, MPOXOASILEH depe3 ero HeHTp macc,
ObUIO 10100paHO TaK, YTO BETMYMHA CHIIBI HATSHKEHUS TPOCa OKa3auach B

7 pa3 MeHbIE BEJIMYMHBI CHUJIbl NPUTSHKEHUs NEepefaTyuka K acTepouiay, a caM IepeJaTiukK
OCTaBaJICSl HETMOABIKHBIM OTHOCHTEIBHO acTEPOH/1a Ha JIMHUY, IPOXOSIICH uepe3 OmmKkaiiyo K
HEMY BEpIIMHY M LIEHTP Macc acrtepoupaa. [lepopmanusMu Tpoca MOXKHO mpeHeOpeub. Pammyc
OpOUTHI 30JI0TOTO acTEpOMAa B HECKOJIbKO pa3 MpeBbllIal paaunyc opOuTel 3emiu. Haiigute
MepHOJ] BpalllEeHUs 3TOT0 acTEpoua B CUCTEME «HEMOJBMKHBIX 3Be31». B pemenun Bam moryt

IPUIOAUTHECA HEKOTOPBIC CBEACHUS:
3

L
62

e BBICOTA TeTpadapa H = \/% L;

e 00beM TeTpadzapa paBeH V = ,tne L — nnuHa ero pedpa;

® pajryc ONMCAHHOW BOKPYT TeTpadapa chepst R=——1L;

22

¢ BCJIMYMHA TCJIICCHOI'O yrjila U3MEpPACTCA OTHOIICHHUECM IIIOIaaAu 4aCTH C(bepm C LICHTPOM B
BCPIINHE YI'JI4, BLIpGSaeMOﬁ 9THUM TCJICCHBIM YTJIOM, K KBaJIpaTy paauyca 3TOH C(I)epbl, IMO3TOMY
TEJIECHBIN yroJ, nmoa KOTOpbIM BHJHA IJIOCKAsd (bnrypa OUYeHb MaJIOH IJiomanu AS u3 TOYKH,
HampaBlIeHHE Ha KOTOPYIO COCTaBIsieT Yrol « C HOpMaibio (MEPHEHAUKYISIPOM) K
AS -cos(@)

2 ,TAe I' — paccTosiHEE OT (PUTYPHI 10 3TOM TOUKH;

MOBEPXHOCTH, paBeH AQ =

e TeleCHBIN yroJl Ipy BepiuuHe TeTpasapa (2 =arccos g ~ 0,551(cmepaouan) ;

3.(«CBer1asi mosoca») B kabunere Kpucrobans Xozesuua B HUMYABO crosnm crom ¢
OpPUTMHAJILHOM OKaHTOBKOM: HaJ| KpaeM CTOJja BO3BBIIIAJICS OOPTHK, B KOTOPHIN Oblila BCTaBJI€HA
YEeTBEPTh CTEKJSIHHOIO LWIMHJIpA, U TpPU OCBEIIEHUHU CTOja
cOOKY BJI0JIb Kpasi Ha MOBEPXHOCTHU CTOJIA MOSABIISIACH CBETJIAs
nojoca. Halgure mupuHYy 3TOM NOJOCH MPU OCBELICHUH
O0OpTUKa MyYKOM Jyd4el, MapajulelbHbIX MOBEPXHOCTH CTOJa
(cMm. pucyHOK). U3BecTHO, YTO paauyC LHIMHIPUYCCKOM
nosepxHocTu R = 3,9 cm, a mokaszaresib OpeIOMIIEHHUS CTEKJIa, U3 KOTOPOro M3rOTOBJICHA BCTABKa,
n=24.

W

4.(«IlepenpaBay) Onmnaxpl, eime B ObITHOCT, Bemukum HMukBu3utTopoMm, Kpucrobams XyHTa
COOPYAMJI «IIYCKOBYIO YCTaHOBKY», KOTOpas C 3a/laHHOM CKOpPOCTBIO 3amycKajla IJIOT Maccou
M =100 kr B npAMoIMHENHBINA KaHAI C JOBOJBHO OBICTPHIM TEYEHHEM (CKOPOCThH BOJBI B KAHAJIE
ObLIa TIPAKTHYECKH MOCTOSHHA M paBHa U =5Mm/C) B HampaBleHWHM, IEPHEHIUKYISPHOM OEpeETYy.
Jlanee MmaoT LT O MHEPIMH, U MPHU JOCTATOYHOW CKOPOCTH 3aIlycka JOCTUTall Ipyroro oepera.
Illupura kamama coctaBmsuia D =10m. Ilpm xaxmom 3amycke (QUKCHPOBANNCH BEIMYMHA
HayaJlbHOM CKOPOCTH, BpeMsl JIOCTHKEHHUS MPOTUBOIOJIOKHOTO Oepera W BeIMYMHA CHOCA IUIOTA
BJIOJIb TEUEHUS 3a BpeMms Iepernpanbl. Bece coOpanHble naHHbIe oTpaxkeHbl B Tabmuie. Kpucrobanp
X03eBUY pEUIM MPOBEPUTh, C KAKOM TOYHOCTBHIO BBIMOJHSAETCS MPEANoNIOKEeHHe, 4TO Cuila



CONPOTUBIICHUs BOJBI, ACUCTBYIOIIAs Ha ILUIOT, INPAMO MPONOPLUOHAIbHA CKOPOCTH ILIOTA

OTHOCHUTEIBHO BOJIBI (FC =—q-V ). Boiacaure 310 ¥ Bbl [l 9TOro MOIYYUTE COOTHOLIEHHE

MEXIYy M3MEPEHHBIMU BEIMYMHAMH, CIEAYIOLIEe M3 ITOr0 MPENIOJIOKEHHUS, U TPOBEPHTE €ro
BbInonHeHne. Kpome Toro, HaiiiuTe BennuuMHY KOd(pUIUEHTa MPONOPIHOHATIBHOCTH (X WU B
pamMKax 3TOro MPEINOJOKEHUS OMNPENeIUTe MaKCHUMaJbHYI0 BEIUYHMHY CTapTOBOMl CKOPOCTH

IU10Ta, IIpHu KOTOpOfI IIJIOT HE JOCTUTaCT IIPOTUBOIIOJIOXKHOI'O 6epera.

Tabauua:
Vo, M/c = 0,05 m/c 3,0 4,0 50 6,0 7,0 8,0
T,c+0,01c 5,49 3,46 2,55 2,03 1,69 1,45
L, Mm+0,01 m 10,80 4,83 2,77 1,81 1,27 0,95
BHUMAHHE!

[Tpu oTnpaBke (aiiioB ¢ pemeHueM 3aaa4d Bropoid yactu 3amonaute madmon EXCEL ¢ kpatkumu

OTBETaMU BCEX 3aJ1a4 M0 CleayomIei hopme:

Ne 3amaun OTBET
1 e (hOPMYIIBI AJIsl MUHUMAIBHOTO U MAKCHMAIIbHOTO paanycoB depe3 Mg, Mq ,Eun A
® OTBET «Ja» WUJTU «HET»
e hopmyra s JUIUTETHOCTH TIEPHOJIa YCKOPEHHOTO PACIITUPEHHS
2 YUCJICHHBIA OTBET ISl IEpUOa B MUHYTAX, C TOYHOCTBHIO JI0 1I€JI0TO 3HAYEHUS
3 YUCJICHHBIM OTBET ISl IIUPUHBI MOJIOCH B CM, C TOYHOCTBIO JI0 IIEJIOT0 3HAUYCHUS
4 YUCJICHHBIE OTBETHI: BO3MOXXHasi OIIMOKAa B TPOIEHTaX, KOA((UIIMEHT B Kr/C,

KpUTHYECKasi CKOPOCTh B M/C

Hcnoab3yiiTe TobKo madaon ¢aiia EXCEL c caiita onumnuanbi!

Heo6xonuMo ydecTh, 4TO OTBET 0€3 pelIeHHs, COAEpPKALEro Bce HEOOXOAUMBIE PacCyXKJIEHHS U

BBIYMCIIEHHS, HE OyaeT 3acunTan!




