IIl eman Bceykpaincokoi yuniecokoi oimniaou 3 acmporomii 2018/2019 nasuanvrnozo
poky. Xapkiecoka oonacmsy. 07 aromozo 2019. 11 knac.
3aoaui 3 po3e’azkamu

3anaua 1. «3aminutu BeHnepy» (5 6aniB)
Ckutbku cinabkux 3ip 6™ cTBOpATH Ha MOBEpPXHI 3eMJIl TaKy >K OCBITIEHICTh SIK 1

Benepa y makcumymi 0ucky (—4™M).

Po36’sa30k. Pizaung Omaucky Mik 3opeto 6™ ta -4™ craHoBUTH 10 30pSHMX BEIUYHH.

OcCKiIBbKH M1 ITaM’ITaeMO, 110 KOKHI 5™ BIMOBIIAIOTH BIJHOIIEHHIO OCBITIIEHOCTEH K 1

1o 100, po6umo BuCHOBOK, 1110 Tpeda 10 000 3ip 6™, m06 CTBOPUTH OCBITIICHICTH SIK Bij

Benepn.

3anaua 2. «Iloasipua Beray (5 GauiB)
Binomo, mo Bera crane IloasipHoro 3ipkorw 4depe3 12 000 poki. He 3Haroumn
KOOpAMHAT Beru, BU3HAYMTH, UM € BOHA y XapKOBi B TeNepillHii 4ac TaKol0, 110
HIKOJIA He 32X0AUTh?
Po36'a30x. BHaciiiok nperecii moJitoc CBITY OMKMCY€E HABKOJIO TMOJII0CA SKIINTUKH KOJIO 3
paxiycom 23°27'. 3 yMOB 3ajadi BUIHO, IO II¢ KOJO MpOXoauTh uepe3 Bery. Jlerko
3po3yMmiTH, 10 Bera Hikonu He Oyne maii Bif mojroca HiXK Ha 46°54'. OckinbKH BHCOTA
nomoca B XapkoBi 50°, To Bera 3apa3 (1 Oyab-komau!) 30CTa€TbCA 3aBXKIAU BHUIIE
TOPU30HTY.

3agaua 3. «HoBHil PIK NO-KUTAHCHKI» (10 GamniB)

3a cXiTHMM HUKJIIYHUM KaJIeHJapeM POKH He MalOTh HOMEPiB, 2 HA3MBAIOTHCS
iMmenamu 12 TBapuH B oOkpecJeHiii mociainoBHocTi. IIpu YoMy KOXKHOro poky
3MIHIOETHCH e i KOJIip, 200 CTHXisl, 10 SIKOI HAJIe:KUTh TBapuHa. B cykymHocTi e
cTBopro€ 60-piunuii nukia. HoBuii pik 3a Tpaaguuic0 NOYMHAETHLCHA B JIeHb JPYroro
HOBOro Micsiusl micJjist 3MMOBOro coHuectosiHud. Pik, mo Bignosigae namomy 2019-
MY 3BeTbCS POKOM :KOBTOI (3eMJisiHOI) cBuUHi. Kosm BiH po3mouyHerbesi, skimo 21
ciuna 2019 p. cnocrepirasocss nosHe 3areMHeHHss Micsausa? Ko KOBTYy CBHHIO
3MIHMTB OlIni (MeTajieBuil) yp?
Po36'azox 3aremueHHs Micsis BiOyBaeTbesl, Ko Micsilb 3HaXOIUTHCS B MOBHIH (a3i.
Mix HoBum MicsiieM U MOBHUM MNpOXOAUTh NpuOmm3Ho 15 1i6. To 3Ha4uuTh, M0 6-TO
ciuns Bxe GyB mepIIHii HOBHII MicsI[b MiCIIs 3MMOBOT0 coHuectosHus. (M Hacrpasi, 6-ro
CIYHS CTIOCTEpIraioch coHsuHe 3aTeMHeHHs!). Hactymuuii HoBuit micsips Oyne 21+15=36
ciyas = 5 mororo. Lle i Oyae moyaTok poKy >KOBTOI CBHHI. TPHBANICTh POKY 32 MICIYHUM
KaJleH1apeM ckiagae 12 abo 13 cmHOAMYHMX MiCSIIIB, O cknamae 12-29.5=354 no6wu, abo
13:29.5=383.5 ni0. Axio npunmycTuTy, o pik TpuBatume 12 micsuiB = 365 116 - 11 x10,
TO HOBUM Micallb Oyjae 5 motoro - 11 116 = 25 ciuns 2020 p. Ta toit HoBult Micsito Oyne
BXKE JIPYTUM MICJSI 3MMOBOTO COHIECTOSIHHS TOMY LIO BiJl 22 TpyJHs A0 25 cluHs Npoiae
34 nobu, a 3a 1 34 1o6u OOOB'SI3KOBO OyB TEpIIMK HOBUN Micslb. bijnoro murypa
3yctpiuatumemo 25 ciuns 2020 p.




3agaua 4. «Kun’stuiapauk VLT (10 GauriB)

Ha ckisibku rpagyciB BAacTbCs HATPITH CKJISTHKY BOAU, SKII0 BUKOPUCTATH HA
e BCK eHepriw, mo 3a pik 30epyrs yorupu 8.2-merposi Teaeckonu VLT, saxkmo 0
BOHM BCi i;101000B0 cnocrepiraiu Cupiyc (m=-1".5) Bizomo mo CoHiie Ma€ BUAHUMY
30psiHy BeaumuumHy -26™7 i Bin mboro Haaxomuts 1.35:10° Br/m%. Ilutoma
TenoemMHicTs Boau 4.2-10° mx/kr-K.
Po36’sa30k: Pizuunsg Buaumux 3opsaux BennuuH Conns ta Cupiyca ctaHOBUTH 25™M.2, 110
BiJIIOBiZa€ BiJHONIEHHIO MOTOKIB eHeprii 2.5122%2 = 101%1=12.10°. 3a pik (31.5-10%) Bci
qoTUpH Teyeckonu (IUIomia a3epkana KoxkHoro m-8.2%/4 = 52.8m%) 36epyrs 1.35-10°
Bt/M?-4-52.8M%-31.5-10%/12-10° =748 mx. B ckmsgami 0.2 Kr BOAM 3 ITHTOMOIO
terutoeMHicTio 4.2-10% mx/kr-K. ToMy Boaa B CKIISHIII HATPIi€THCS HA
748 n1x/(0.2 xr-4.2-103mx/xr-K) = 0.89 K.

3agaua 5. «/le k 1e 0yJa0?» (15 6auriB)
IIpoBoasiuM pO3KONKM, apXeoJOrd 3HAWILIM KJIWHOMHUCHI Ta0JIMYKH 3
3allMCcaMM [OB:KUHHU TiHi COHSIYHOro roauHumka. Ilicas po3mmdpyBaHHs 3amuciB
BHUSIBWJIOCH, III0 3a PiK CHOCTepe:KeHb 0BKMHA TiHi omiBaHI 3MiHIOBajJach Ha
MiBTOPM JOBKUHM T'HOMOHA (KEepPAUMHM, IO BiIKMAA€ TiHb). BKaxXiTh MOKIMBY
HIMPOTY Micls, e IPOBOANJINCH CIIOCTEePeKEeHHS.
Po36 a30x. Cxunennsi CoHLs 0 NPOTATOM POKY 3MIHIOETHCSI B MexkKax —e<0<g, Jie €=23.5° -
HaXWI SKJIINTHKHU 70 ekBaTtopa. Binctans CoHIA Bijl 3€HITY OMIBIIHI (p—e)<z<(p+e), a
nopxkuHa TiHi L=h-tgz, ne h — Bucota raomona. 3 ymoBu 3amadi MaeMo: tg(Zmax)—tg(Zmin)=
=tg(p+e)—(tg(p-¢)=1.5. Kopucryrounch ¢GopMyslaMd TaHT€HCAa CYMH Ta PI3HUI, Ta
no3Hagaroun tg(e)=x, tg(e)=a=0.435 orpumyemo pisHsHHS: (2a+1.54%)-Xx?=1.5-2a, axe nae
x?~0.547; tg(p)~0.74; ¢~36.5°.

3anaua 6. «MeTeopuTHA 3arpo3a» (15 6amniB)
Po3paxyBaTn MiHIMAJbHY Ta MAKCHUMAJIbHY €HEPrilo, 0 BUAUIAETHCA i Yac

3iTKHEHHSI MeTEeOPUTHOro Tijia macoro 1 TonHa 3 3emiiero. Bupa3sutu 1i BeJJMYUHU B
TPOTWJIOBOMY €KBiBaJIeHTi, AKIIO BiZoMo, mo mnuroma eHepris BuOyxy THT
nopiBuioe 4.2 MJI:k/kr. (Bkasziexa: onopom ammocehepu 3nexmyeamu).
Po3g'azok. Tpeba crodaTKy 3HAWTH TpaHWYHI MOKJIMBI IIBUJKOCTI 31TKHEHHS Tijla C
3emiiero. MiHiMallbHa MIBUIKICT TiJIA, sIKE Majae Ha 3eMJI0 HE MOXKe OyTH MEHIIIOK 3a
Ipyry Kocmiuny - 11.2 kM/c (SKIIO TUIO Mano Maike HyJbOBY BITHOCHY IIBHUJIKICTH Ha
BENUKIM BifAcTaHl Bim 3emii). 3 1HIIOrO OOKYy METEOpPHUTHE TUIO HalekuTh COHSAYHIN
CUCTEMI 1 HE MOKe MaTu 1Mo6Iu3y opOiTH 3eMIIl MBUAKICTH OUIBIILY BiJl apaboIiyHoi - 42
kM/c. BpaxoByroun mBuakicte 3emii - 30 KM/c, B 3aJIEKHOCTI BiJ HampsiMKy pyXy Tijia
OTPUMA€EMO BIJIHOCHY MIBHAKICTh Bix 42-30=12 xM/c (yaap HaB3JOTiH, XapaKTEPHUMN IJis
TIJI aCTEPOiTHOTO TMOXOKEHHS) 10 42+30=72 km/c (1000BE 3ITKHEHHS, MOXKIIUBE JUIS TiJ,
mo € 3ammkamMu kKoMer). OcTaHHI /Bl MBUAKOCTI Tpeba CKOperyBaTH, BPaxOBYIOUH
JOJTaTKOBHI PO3TiH y NOJI TsDKIHHSA 3eMil. 3 3aKOHY 30€peKE€HHsS €HEprii OTPUMYyEMO
(11.22+12%)%°=16xm/c Ta (11.224722)%5=73 xm/c. Jlani E=mv?/2 - kiHeTU4YHA eHEpris Tina:

Vv, KM/C v2/2 MJIk/KT E, toun THT

11 60 14

16 130 31

73 2600 620




