OoJ1acHa osrimMmiajga

3 aCTPOHOMIi i)
P @ F 11 kac

M. JIbBIB, 10 aroToro 2024 p.

1. Yopna pgipa B 30pi. Y uyacM KpW3M COHSYHHX HEMTPUHO' acTpodi3uku
pO3I/Isifianu ifler0 ajJbTepPHAaTUBHOIO [iKepejia eHepril 3ip — akpeLlii pedyoBUHMU Ha
nepBuHHI 4opHi gipu (ITY/]) B ixHpoMy LieHTpi. TeopeTruHi Mozeni Mokasany, 110
Maca Takoi YOpHOI Jjipy MpY HerepepBHilM akpel|ii peuoOBMHM Ha Hel 3pOoCTaThMe 3a
TaKUM 3aKOHOM:

1

Mgu(t) = - peanl
i (1) Mol — (mpG2/cd)t

ne Mgy(t) — Maca uopHoi Aipu uepe3 yac t akpeljii Ha Hel, a Mpgy — Maca repBUHHOI
YOPHOI Aipu (TmouaTkoBa Maca Mgy), p — I'YCTHHA, a Cs — LIBUAKICTh 3BYKY.
1) OminiTh Macy mepBMHHOI YOpHOI AipH, ska 6 3a0e3reunsia TpaHUUYHY CBITHICTb
(EginrTona), mio A 30pi COHAYHOI Macu CTaHOBUTH 1.26x10°' Br. SIKio He
BPaxOBYBaTH iHIIMX MeXaHi3MiB MepeTBOPEHHS I'PaBiTALliMHOI eHeprii y TemyioBy Ta
TIPUMMATH JIMLIe MeXaHi3M MPOMEHUCTOr0 MepeHeCeHHsl eHepril Ha30BHI, TO BCS LA
CBiTHiCTL Mae 3abe3reuyBaTUCh aKpeLli€l0 Ha BHYTPilIHIO YopHYy fAipy. CBiTHiCTH
aKpeL[iMHOro Marepiany, SIKMA TMaja€e y YOpPHY Jipy, BU3HAYa€TbCSl HACTYITHOKO
dbopmyrnoro:

€
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[ —« BH(
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TyT € — edeKTUBHICTb TepeTBOPeHHsI T'PaBiTalliiiHOI eHeprii MaTepiany, 1110 MajAae
Ha YOpHY [ipy, Y BUNPOMIHIOBaHHS (TIPUMHATUA L0 BesiurHy piBHOKO 0.08), ¢ —
IIBUAKICTb CBIT/IA, a Msu— WBUOKICMb aKpellil peuOBMHU Ha YOPHY Jipy (MoxifHa 3a
YacoM Biji Macu 4opHoi Aipu), p = 150000 kr/M?, a ¢s = 5.5 x 10° m/c.

2) SIKuii Yyac KATTS 30pi 3 TAaKUM JpKepesioM eHeprii?

3) SIkuM € Balll BUCHOBOK I1I0ZI0 TAaKOTO /yKepesia eHeprii 3ip?

Po3e’sa3aHHA

1) ToxizHa 3a yacoM Bifi MaCK YOPHOI Aipu: Mon = PG es™ % (Mppr™ — mpGes™t)>.

Y nouarkoBuii MOMeHT 4acy (t=0), OTPUMYEMO Vg = PG Cs > Mppr.

1CrniocTepe)xyBaHMiA MOTIK COHAUHMX HEUTPUHO BUSIBUBCA Y 2-3 pa3u MeHILIMH BiJ| O4iKyBaHOTO B Teopii, B
OCHOBI sIKOI /kepenioM eHeprii COHIIS € TepMosiiepHui cuHTe3. Y 1998 porii 151 mpobiema Oysia po3B’sizaHa
€KCIIepUMEHTA/IbHUM BiIKpUTTSIM sIBMIIA OCLsALil HeliTpruHo (HobeniBcbka mpeMist 3 ¢hizuku 3a 2015 pik).



[Mpuitmatoun € = 0.08 Ta BUKOPUCTOBYHOUM OTpUMaHy BHIlle (QopmMyny A
IIBU/KOCTI akpeLjii y MOYaTKOBMM MOMEHT 4acy, OTPUMYEMO BHUpa3 [Jig CBITHOCTI
aKpeLIiMHOro MaTepiany:

L= 0.0877TPG2C5-3MPBH2C2,
3BIIKU:

Mppy = L>G'c'/[0.087npcs %"=
(1.26x10°")"%/(6.6743015%10"/(3x10°%/(0.087%3.14%150000+(5.5%10°)*)"*
=3.57x10%k2=1.79%x10"Mo .

2) Y mipoijeci akpeliii Maca 30pi Mo MOBHICTIO TIlepeXoiuTh B MacCy YOPHOI Aipu Mpgy

3a yac

T = ¢5°/(MppumpG?)-cs*/(MonipG?),
SIKAW, Y BUIIQ/IKy BUKOPHUCTAHHS HaBeJIeHMX B YMOBI [@HUX 11[0ZI0 30pi, PiBHUM

T~ 2.2x108 cekyHO = 7 poKis.
3) Lle HepeasiCTUUHO MaJie YMC/IO Y NOPiBHSAHHI 3 Bikom CoHus, Tomy [TH]] y teHTpi
He Moyke 3abe3reunTy rpaHUYHy CBITHICTH 30pi Ha IIKasi yacy repeOyBaHHS 3ip Ha
TOJIOBHIW MOC/iJOBHOCTI ['-P.



