1. (Kunemaruka) Ipa niaBua JOJIKHBI NOOACTb U3 TOYKM A Ha oxHOM Gepery peku B IPAMO IPOTUBOIOIOKHYIO
Touky B ma apyrom 6epery. s 9TOro OOMH M3 HAX PEIIAJ NEPEILIBITh PEKy 1o upsamoit AB, npyroii ke — Bcé Bpems
Jepkaa KypC MEPIeHINKYJISIPHO K TEUEeHU0, a PACCTOSTHUE, HA KOTOPOE €ro CHECET, TPONTH TMENKOM 1Mo Oepery co
CKOpOCTRIO u. [lpu KakoM 3HAYeHVM U 00a MJIABIA JOCTUTHYT TOYKU B 3a OIMHAKOBOE BPEMs, €C/IH CKOPOCTb TEUEHUs
vo = 2,0 KM/9 ¥ CKOPOCTH KaZKJIOTO MIABIA OTHOCHTEIHHO BOALL V' = 2,5 kM/4?

Oteer: 4 = —— 2 —7%— = 3,0 xM/q.
(lfvg/va) 12y ’ /

2. (Kunemaruka) TBEpIoe TENIO BPAIIACTCsI, 3aMEJIAACH, BOKPYT HETOABUYKHON OCH C YTJIOBBIM yCKOpeHueM 3 ~
/W, TIe w — ero yraoBas CKOpocTh. HAlTH CPETHION YTIOBYI0 CKOPOCTD TENA 33 BPEMS, B TEUEeHUE KOTOPOTO OHO OyIeT
BPAIATHCS, €CJIM B HAYAJIBHBII MOMEHT €ro yIrjioBasi CKOPOCTb ObLIa paBHA, wy.

Orser: (W) = wy/3.

3. (OcHoBHOE ypaBHeHwe nuHaMuku) B cucreme (puc. 1) M3BECTHBI MACCHI KJIHHA
M wu tena m. TpeHue uMeeTcss TOJBKO MEXJY KJIUHOM U TenoM m. COOTBETCTBYIO-
it KoagpdunueHT Tpennsa paser k. Macchl 610Ka 1 HUTH TpenedpekuMo Manbl. Hafirn
YCKOPEHME TEJa 1 OTHOCHUTEIbHO MOPH30HTAJIBLHON IMOBEPXHOCTHU, 110 KOTOPOH CKOIb3UT
KJIMH.

Otser: a = gv2/ (2 + k + M/m). Puc. 1.

4. (OcuoBHoe ypaphenue guxamuku) Tejio Macchl m GPOCHIM BEPTUKAJBHO BBEPX CO CKOPOCTHIO vg. Haiitu cko-
pocth v/ ¢ KOTOpOii Teao ynaaéT obpaTHO, eci CHla CONPOTHBIICHHS BO3AyXa pabHa kv, rme k — mocrognuas, v —
CKOPOCTB TeJIa.

ca — 2
Orser: V' = vg/+/1 + kvi/mg.
5. (OcHoBHOE ypaBHeHHe JuHAMAKN) BUHTOBKY HaBenu Ha BEPTHKAIBHYIO YEPTY MUIIEHW, HAXOAAIIEHCA TOYHO B
CEeBEPHOM HalpaBJIEHUH, U BbICTpeanan. [Ipenebperas cOMPOTHBIEHNEM BO3/IyXa, HANTH, HA CKOJIBKO CAHTHMETPOB U B

KAKyI0 CTOPOHY IIyJis, IIOIAB B MHIIEHB, OTKJIOHATCA OT 9ePThI. BBRICTPEI IPOM3BEeNeH B TOPU30HTAIBHOM HAIIPABJICHAN
Ha 1mmpore ¢ = 60°, ckopocts myam v = 900 M/c u paccrosiHue 10 MutieHn s = 1,0 kM.

Otser: h = (st/U) sin ¢ = 7 ¢M, T/1e w — YIJIOBas CKOPOCTH BPAIEHUST 3EMJIH.

6. (3akoHbI COXpaHEHWs DHEPIUM, MMIYJIbCA M MOMEHTa uMIilyjbca) Ha ropusonraib- T
HOM IIOCKOCTH HAXOLATCH BEPTHKAJIBHO PACIIOJIOXKEHbIE HENOABUXKHBIN IMJIMHAD Paiuy- I/’ \\\
ca R wm maitba A, coemunéHHas ¢ UWIAHIPOM TOPU3OHTAILHON HUTBLIO AB anunni [ | \|%
(puc. 2, Bug ceepxy). [MaiiGe coobUMIN HAYATBHYIO CKOPOCTh Up, KAK MOKA3AHO HA PUCYH- L X
ke. CKOMBbKO BpeMeHu OHa OymeT ABUraThCs 110 IMJIOCKOCTH J0 yiaapa o rmuamaap? Tpenus B A
HET.

Puc. 2.
Otser: t = [2/2vyR. e

7. (3akoHBI COXpaHEHWs 3HEPIUWU, UMIIYJbCA M MOMEHTa MMILyJibca) Jleresrias ropu-
30HTAJBLHO IMYJIsI MAacchl MM TIIONaja, 3acTpsB, B TeJo Macchl M, KOTOpoe IOABEINeHO IIa
JIByX ONMHAKOBBIX HUTAX niaubbl [ (puc. 3). B pesysbrare HUTH OTKJIOHHJIUCH HA YrOJ
9. Cunras m < M, uajitu: a) CKOpPOCTb IIyJU [€pej] IONAJAHUEM B TejO; 0) OTHOCH-
TeJIbHYIO JOJII0 TIEPBOHAYAJIBLHON KHWHETHMUYECKOM 3IHEpruum IMyJan, KOTOopasl Tepena B Tel-
JI0.

Otser: a) v = (2M/m)\/glsin(9/2);6) n~1—m/M.

Puc. 3.

8. (Bcemuphoe rsrorenue) Jokazars ¢ HOMOIIBIO 3aKOHOB COXPAHEHMs, YTO [OJIHA MEXAHUYECKAsl SHEPIUsl [LJIAHe-
ThI MACCHI M, ABUKYINelicss BOKpYT COHIA TIO 3JIUTICY, 3aBUCUAT TOJIBKO OT €ro 0osbInoil moayocu a. Haittu dopmymy
34BHCUMOCTH 3TOH SHEPTUU OT d.

Orser: E =T + U = —ymm¢/2a, tae me — macca Connua.



