YcioBue

3agaya 2.

[To coBpeMeHHBIM KOCMOJIOTHIECKUM IIPE/ICTaBICHUSIM 3BE€3/Ibl BOSHUKAIOT U3 Ia30IIbLIEBhIX TyMaH-
HocTeil. ByneM cumrarh, 4To 3Be3j1a 0Opa3oBaJiach, €CJIM B 00JIaKe HAYMHAIOT ITPOTEKATH TEPMO-
AepHbIC PEaKIUN.

JIoIyCTHM, 9TO Ta30BOe 00JIAK0, COCTOLIIEE N3 ATOMAPHOTO BOJIOPOA, JuaMerpoM 3 - 100 m u mac-
coit 2 - 1030 kr, paBHOMEPHO pacHpeieIeHHON 110 00beMy obJIaKa, HadMHAeT CAKUMATLCA 101 J1eii-
CTBUEM TI'PABUTAIMOHHOIO IPUTSIzKEHUsI. ByeM cauTaTh, 9TO B IIPOIECCe CxKaTusl 10 00pa3soBaHUs
3Be3JIbl MOYKHO IIpeHeOpedh CTOJKHOBEHUSIMH YaCTHUIL 00JI1aKa MEXKJTYy COOOI.

1. Jlokakute, 9TO B IPOIECCE CKATUS PACIIPEJIC/ICHIEe MacChl BHyTpH obJiaka OyIeT ocTaBaThCsd
o/HOpOHBIM. 2. OrieHnTe, NP KAKOM pajinyce objlaka B HEM HAYHYTCHA TEPMOsJICPHBIE PEAKIIHH.
Cvumatime, wmo mepmosadepHsle Pearyul HaYUHAIOMCEA, K020a memnepamypa docmuzaem 3Haye-
nus 1-107 K. IToTepsamu sHeprum Ha u3/aydenue B Ipolecce cxKaTus npenedbpeds. 3. OnennTe BpemMsa
cxKaTus objaka /10 obpazoBanus 3Be3/bl. CunTaiiTe, 9TO B MPOIECCE CKATHUS MOXKHO IpeHedpetb
JIaBJIEHUEM Ta3a.
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Pemenue

3agaya 2.

1. PaccmoTpumM mpou3BOIBHYIO YacTHUIly obJiaka, HAXOSILYIOCTd Ha PACCTOSHUU T IO €r0 IEeHTPA.
Kak 6p110 mokaszano eme V. HbioToHOM, rpaBUTAIIMOHHOE I10J1€ BHYTPH OIHOPOIHOIO C(hepuIecKo-
IO CJIOS OTCYTCTBYET, IIO3TOMY CHJIa T'PABUTAIIMOHHOIO NPUTSAXKEHHUS PAcCMaTPUBAEMON TacTHIIbI
MIOJTHOCTBIO O0YCJIOBJICHA YACTUIIAMU, HAXOAIUMUCI Ha PACCTOAHUAX K IIEHTPY MEHBINUX 7. Y Iu-
ThIBasg cPpepruIecKyo CUMMETPUIO 00J1aKa, CUJIY TPABUTAIIMOHHOIO PUTAXKEHUS PACCMaTPUBAEMOI
JACTHUIIBI K IEHTPY 00JiaKa MOXKHO 3allicaTh B BHJIE
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rnie M' = M g—z Macca JacTu objiaka HaxoJdlnascsad BHYTpHu cdepbl pamuyca r, M, R - macca u

pajimyc objiaka, COOTBETCTBEHHO, M - MacCa pacCMaTPUBAEMOIl TacTHUIIbI.

BamnuireM ypaBHeHIEe BTOPOro 3akoHa HbOTOHA 1T 9acTHIlBD
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a
13 KOTOPOI'o CJIEAYET, YTO YCKOPEHUEC JaCTUIIbI IIPOIIOPIIMOHAJIBHO €€ PAaCCTOAHUIO JIO IIEHTPA. Tak B
Ha4vaJIbHBIA MOMEHT BpEMEHHU 9aCTUlbI CJIEAYyeT CHUTATh HEIOABUZKHbIMU, TO UX CKOPOCTb, U, CJIe-

J0BaTE/JIbHO, CMEIIeHNE TaKzKe ITPOIIOPIUOHaAJJIbHbI Ha9a/JIbHOMY PaCCTOAHHIO JO IEeHTpPa. Wz stux
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pPACCyKJCHHUE CJIEJIyeT, ITO PACCTOAHUS JIO TEHTPA JjIs BCEX YaCTHUIl OYIAYT YMEHBINATHCA B OJIHO
U TOXKE YHUCJIO Pa3 - CJIeJIOBATE/ILHO, 00JIAKO OCTAHETCS OJHOPOJHBIM B JIIOOOH MOMEHT BPEMEHU.
Dopmasnzyem 3TH pacCyzKJIeHus, JJisi 9ero BBejeM Ge3pasMepHyIo mepeMennyio &(t) = %), pas-
HYIO OTHOIIEHUIO PACCTOSHUS YACTHUIBI JI0 MEHTPpa 0bJIaKa B MPOU3BOJIHLHBIN MOMEHT BPEMEHH K
ee HadaabHOMY paccrogiuio. CKOpPOCTb U yCKOpeHUe JBUKEHUS YaCTUIBI MOT'YT ObITh BbIPAYKEHBI
Yepes 9Ty MePEMEHHYI0 v = fli: =7y df ToUg, @ = ToQg, TJIE Vg, Q¢ - TIEPBas U BTOPas IPOU3BOIHBIC
ot £ (CKOPOCTh U YCKOPEeHUe, H3MEepEeHHbIE B eIMHUTIAX T ). [locTaBiiss 9Tn 3Ha9eHns B ypaBHEHHE
(2), moyvaem ypaBHeHHe

GM
g = —?f ) (3)
He cojiepKaliiee HAvaJIbHOrO paccrosdnud. KpoMe Toro, B Ha4abHBI MOMEHT BPEMEHU JIjId BCEX
qactul, obiaka & = 1. CrnemoBaresbHO, mepemMerHast £ JIs BCEX YACTHUI] OJIMHAKOBA B JIOOOI

MOMEHT BPEMEHH, 9TO €Ile Pa3 MOITBEPK/IaeT BBIBOJL O COXPAHEHUN OJIHOPOJIHOCTH ODJIaKA.

2. Tak Kak npu JBUXKEHUN JIFOOOH YaCcTHUIbI Macca JacTu obJiaKa, HaXodielcs OJImKe K IEeHTPY,
ocTaeTcd HOCTOHHHOfI, TO ABUXKEHHNE YaCTHUIIbl 9KBUBAJICHTHO JIBHU>KCHHNIO B IIOJIE TOYEYHOI MaccChl
M’ cocpesorouennoii B nenTpe objiaka. B 3ToM cilyuae 3aKOH cOXpaHeHUs MEeXaHUIeCKO SHeprum
JUTS JIBUZKYIIEHCsT 9acTuIibl Oy/1eT nMeTh BU/T
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Boeraucyium Tenepb KHHETHYIECKYIO SHEPTHUIO BCEro 0bJIaKa B MOMEHT BPEMEHU, KOrJa pajuyc odJia-
Ka cTast paBHbIM RE. Jlyist 5T0r0 HEoOXOAMMO IPOCYMMUPOBATEH BhIpakeHue (4) 1mo BceM dacTuiiam
obsiaka. Tak Kak BBeJleHHad IlepeMeHHas £ OJIMHAKOBA JIJI BCEX YACTHUIL, TO YKa3aHHOE CYMMUPOBa-
HIE MOYKHO BBIIIOJIHUTb, UCIIOJIB3Ysl HAYAJILHOE PACIIOIOKEHNEe YaCTUIl (MHBIME CJIOBAME [TPOMHTE-
IpUpOBATh BhIpakeHue (4) 1o HAaYaJIbHBIM TI0JIOYKEHHsIM ). BbigeanM B HaYabHOM OOJIaKe TOHKHUIL
ceprdecKuil caoit paanycoM ro U TOIMUHON dry. Macca sToro cjos

M
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B mporiecce cxkatust 9ToT cj10it 6yaeT obsiagaTh KHHETHIECKON SHEeprueil, onpeaeseMoil BbIpazke-

HueM (4), B KOTOPOM cJieflyeT 3aMeHuTb m Ha dM . BbIIOJHUB 3/eMeHTapHOe WHTErPHPOBAHIE,
MOJIYIUM KUHETUYIECKYIO SHEPIUI0 00J1aKa

1 3M GM 1 3GM? /1
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Mo 2tce BHPAHCEHUE MOHCHO NOAYHUMD KAK PA3HOCND MeAHCIY HAUAALHOT U KOHEWHOT 2Pasuma-
YUOHHOU dHepaueti 00HoPodH020 WaPa.
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Tenepb citeryeT Moy YeHHY 0 SHEPTUIO MOJI0YKUTH PABHON BHYTPEHHEN SHEPTUU OJIHOATOMHOT'O HJIe-
aJIbHOT'O Ira3a (CbaKTI/ILIeCKI/I MbI CIUTa€EM, 9YTO I'PaBUTallUOHHAA SHEPI'Usd IIepellljia B KHHETUIECKYIO,
a 3aTeM BO BHYTDPEHHIOIO)

U=°""RT (6)

rje obosHaueHo R & SZL—’KK - YHEBepcaJjbHas ra3oBas IOCTOSHHA,

MOJIb -

— 1. —3_ K2 _ .
p=1-10""—"=— - MOIApHas Macca aTOMapHOro Bomopoja. I3 paBencrsa BbIpazkenmii (5) u (6)

orrpejiesisieM CTelleHb C:KaTusi 00JIaKa, IIPU KOTOPOM HAUMHAIOTCH TEPMOsi/IepHbIE PEAKITUN:

CJIeJI0BATEIILHO, 3BE3/1a «3arOPUTCS» KOIVIa ee Pajuyc cTaHeT paBHbIM R ~ 1-10% M, uro nmpubu-
3UTEJILHO COOTBETCTBYeT pasmepaM Harmero CoJiHIa.

3. Jlng oneHKM BpeMeHU CKaTusi 00JIaKa BOCIOJb3YeMCsS TeM OOCTOSTETbCTBOM, YTO HAYaJbHBIN
pajamnyc obJjlaka 3HAYUTETHLHO MPEBBINIAET pa3Mephl obpasyioreiica 38e37bl. [losTomy MokHO cun-
TaTh, 9TO 0OJIAKO CKUMAETCS B TOUKY. B 9TOM cjiydae MOKHO CUATATH, YTO TPAEKTOPUS JIBUKEHUS
9acTUIB! (T.€. OTPE30K MPIMOii) sBJISIETCSI OYeHb BBITSHYTHIM 3jutuiicoM. CorjiacHO TpeTbemy 3a-
kony Kermepa mepuoji oOpalienus 1mo 3JUTUIITHYeCKOi opouTe onpeaeasgeTcd O0IbIION T0JIyOChIO,
1 OJMHAKOB JIJIsT BCEX SJIIUIICOB C OJMHAKOBON JTMHON 60JbINoi mosryocu. Crie1oBaTeIbHO, BpeMs
naJieHns ¢ ¢ paccTOAHNA R B IPUTATUBAIONINI IIEHTD OyIeT paBHO MOJIOBUHE MEPUOJIA

R

obpaienus T, BOKpYT 3TOro e IeHTpa 110 KPyroBoil opbure paauyca R. = 5.

[Tocnenumii BbIYuCINTDL HE cocTas/isger Tpy/a. U3 3akona Heiorona ciemyer ypaBHenue
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KOTOpO€ 1 II0O3BOJIAET HalTH BpeMd ITaJcHUA
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[To kocMuaeckum MaciTabaMm 4 MUIJIMOHA JIET, He TaKO YK U OOJIBIION TPOMEXKYTOK BPEMEHH.
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