IIl eman Bceykpaincokoi yuniecokoi oimniaou 3 acmporomii 2018/2019 nasuanvrnozo
poky. Xapkiecoka oonacmoy. 07 aromozo 2019. 10 knac.
3aoaui 3 po3e’azkamu

3anauva 1. «Micsiiib Ha OJIOCI» (5 GauiB)
"HanpukiHli rpyaHs JiTaK JONPAaBUB HAC HA MIBHIYHUH MOJIIOC — 0YJIO SICHO I OKpIM
3ip Ha HeOi JMIIe TOHeCeHbKa ckn0o4Yka Micsus skeBpiliia Ha HeOocxmiai". Y sikomy poui
aBTOpP HMX cCTPOK nodysas Ha [liBHiYHOMY MosTIOCI?
Po36’azokx: MaOyth, aBTOp B3araymi He OyBaB Ha I[liBHiuHOMYy mostoci! Tomy 1o KiHelb
rpyaHs — 1€ 4ac, konu cxuiaeHHs: CoHIls 6im3bke 10 MiHIMansHOTO: -23°.5. bepyuu 1o yBaru
Te, o MicsIlb HIKOJM HE BiAJajlsgeThcs OIIbII HIK Ha 5.°2 BiJ €KIINTHKH, a «TOHECEHBLKA
ckubouka Micsis» He Moxke Oytu panexo Biag CoOHIS, TPUXOJUMO /IO BHUCHOBKY, IO
no0aunty 3 [liBHIYHOTrO MOMIOCY BY3bKHil cepit Micsls y TpyAH1 HEMOKIIUBO.

3anaua 2. «<YopHa xipay (5 GasiB)
Yopua aipa mae macy m = 10°°kr. Ha sikiii Bincrani Bin yopHoi aipu apyra xocmiuna
MBHUAKICTH JTOPIBHIOE IIBUAKOCTI CBiTJIa?

Po3¢'azok. 1lIBuakicTh «yTiKaHHs» Bl OyIb-KOrO Tida AOPIBHIOE APYrid KOCMIYHIN

2Gm

mMBUAKOCTI Yo = R Ae o — BiJIcTaHb Bijg eHTpy Tima. M — #ioro maca. IlIBuakicTh cBiTIIA
0

¢ = 3-108 m/cex. I'pasitauiiina crana G = 6.67-10! u-m?/kr?. 3Bincu R = 2Gm/c? = 1.48-10%m
= 4.8-10%1k = 15.5-10%s.ir.

3agaua 3. «Craporpenbki Ha3BW» (10 GamniB)

Ham Bizomi Ha3BH IUIaHeT 3a JaBHLOPMMCbKOIO MidoJioriero: Mepkypiii, Benepa,
Mape, Omitep, CarypH. AJje BigoMi Tako:K Ha3BM IJIAHET 32 JIPEBHbOIPElbKOIO
Mi(oJioriero, MpuYoOMy € Mo JABI Ha3BU IS KOkHOI miaHeru: Kponoc, 3eBc, Apec,
Adpoaira, I'epmec ab6o Paiinon, Daeron, Ilipoeiic, Dochop, CriidGoH. HaAWAITH
BIANOBIAHICTH Mi’K HMMH TPHOMA HA3BAMHU.

Bionogidb. Mepkypiii <> ['epmec <> Crin6on (2 6anm);
Benepa <> Adpoaita <> ocdop (2 6ann);
Mapc <> Apec <> Ilipoeiic (2 6ann);
FOmnitep <> 3eBc <> daeton (2 6ann);
Carypn <> Kponoc <> ®aitHon (2 6ann).

3agaua 4. «CoHAYHUI canaxy. (10 6amniB)

6 Bepecus 2017 poky o 12 roa 3a BcecBiTHIM 4acom Ha CoHui cTaBcs cmajax B
pe3yabTarti ikoro 8 Bepecnsi 0 00 rog 3a KHiBCbKHM 4aCOM MOYAJIACs BUKJIMKAHA HUM
AyXe CHIbHA MAarHiTHA Oypsi. O0YHCIITH 3 KO0 HWBHUAKICTIO pyXaBcs B CTOPOHY 3emJri
NOTiK IUIa3MHM, BUKMHYTHH 3 moBepxHi CoHusi. (Brasziexa: Pyx peuosunu eeaxcamu
NPAMOJTHIUHUM | PIGHOMIPDHUM.)

Po3e'azok. 11 =12 ron 6 Bepecus, t2=0 rogun 3a KueBom 8 BepecHs abo 21 roguna 3a
BcecBiTHIM vacoM. Tomi At=t>t;=33rog=12-10° cex. Tomi, 3Harouu, 1m0 1
a.0. = 1.5-108 kM, oTprMa€eMO IIBUAKICT MOTOKY IUIA3MHU Bij cranaxy: v = I/At = 1300 km/c.




3anaua S. «Brpara macmwy». (15 Gamnis)

CoHue mocTynmoBo BTpPa4ya€ Macy 4Yepe3 eJeKTPOMArHiTHe BHUIIPOMIHIOBAHHSI Ta B
(popmi 4acTOK COHAYHOrO BiTpPY. SAKMii 3 HUX ABOX (pakTOpIiB OiNbII 3HAYYIIMI, SIKIIO
ceitnicTs Conust L=4-10%° BT, a NOTiK 4aCTOK COHSIYHOIO BiTPY (IlePEBAKHO - MPOTOHIB)
Ha BiacTani 3eMHoi op6iTH f = 4-10'? yacrox/m?c?

Po3é'azok Brpary wMacu 3a pPaxyHOK €JEKTPOMAarHiTHOIO BHMIIPOMIHIOBAHHS —JIETKO
po3paxysartu, Buxoas4u 3 EifninreitnoBoi popmynn E=mc?:
Am=L/c?*= 4-10%® B1/9-10'®m?/c? = 4.4-10%r/c,

B TOM 4Yac K YaCTKH COHSYHOTO BITPY YHOCSIThH Macy 31 IMIBUAKICTIO:

Am'=47R*fm= 4%3.14%2.25-10%m?*4-10*2m2c1*1.67-10?'kr = 2-10%r/c,
ne R - Benuka miBBich (paaiyc) op6iTu 3emiii, a M - Maca MPOTOHA .
Takum ynHOM MU 6aunMo, 110 BTpaTa Mack COHIIS 32 paXyHOK BUIIPOMIHIOBaHHS IPUOJIU3HO
B/IB14l OUIbIIIA, HIXK 32 PAXYHOK COHS'YHOTO BITPY.

3anaua 6. «3apsix Ta Macay (15 6auiB)

JABi 30pi, moaioHi n0 CoHus, po3TAlIOBaHI AilaMeTPAJbHO NPOTHJIEKHO BiIHOCHO
neHTpy Hamoi ['ajakTuku Ha Biacrani 15 knk Big Hboro. Ilpumycrumo, mo 10° Bin
MOBHOI KIJIBKOCTI yCIX €JIEKTPOHIB OAHi€l 30pi Oys0 3a0paHo i mepeaaHo iHUIIA 30pi.
IHopiBHsHMTE CHIY i3 SIKOIO B3a€EMOMIATHMYTH Temep Wi 30pi i3 CHJIOK0 IX NPUTATAHHSA
Bci€ro ragakTukoro, Maca sikoi 10*2 mac Conus. (Braziexa: macy I'anakmuku esaxcamu
30cepeorHcenoro 6 it yenmpi)

Po36’a30k: BBakxaTuMeMo, IO 30ps CKIAJA€THCS IIIJIKOM 3 BOAHIO. TOJI MOBHA KiIBKICTH
SJIEKTPOHIB B 30pi N = M/m, ne M — maca 30pi, a m — Maca atoma BojHI0. KOKeH aToM BOJIHIO
Mae oauH enektpoH. Toxi, ko 3abparu B 30pi wacTky & = 10 enexTpoHis, 30pa oTpuMac
3apsa ( = OMe/m. Cuna enexTpocTaTUYHOT B3a€EMO/IIT MidK JIBOMa 30psiMH Ha Bijgcrani 2R: Fe =
kg?/4R? = k-(8Me/2Rm)?, ne k — koediuient 3axony Kynona, a e — 3apsan enekrpona Cuna
IPaBITAl[iIiHOTO TPUTIATaHHS 30pl 10 LEHTpy [lajmakTuku (A€ MU YMOBHO BBa)KaeEMO
30cepemkenoro Beo Macy lanaktukn): Fqg= GNM?/R?, ne G — rpasirauiiina crana a N = 10%? —
KUIBKICTB 31p B ["amakruiii.

BigHomieHHs ux CHi:

Fo k '(&jz_ 9.10°  (10°.16-107"
F, GN \2m) 6.67.10".10" | 2.1.66-10°%
Enextpocratnuni cumu OynyTth mpubiauzHo B 300 000 paziB Oiunblni rpaBiTariiiHux!

3ayBakTe, 110 JO0 KIHIIEBOTO BHpa3ly He yBidnum aHi maca CoHIlM, aHl BIJCTaHb JI0 LIEHTPY
["anaxkTukw.

~ 310000




