PEINEHUNS 10 KJIACC

3angaua 1.

Ha pnmuHHOM TOpHM30HTAIBbHOM YYacTKE IMOJMTOHA HCIHBITHIBAIOTCS PAKETHBIE W aBUAIIMOHHBIC
peaKTI/IBHBIe JOBUT'aTCIIN. OHH&)KIILI TCIJICI)KKA C paKCTHBIM JABUTATCIICM, CTapTYSI C MECTa, ABUI'AJIaCh
C TIOCTOSIHHBIM YCKOPEHHEM, TI0Ka HE BBITOPEJIO BCE TOPIOYEE, a TOTOM OHA MPOJI0JDKala IBUTATHCS
C TMOCTOSIHHOM cKopocThio. ['oprouee, Kak OKa3alloCh, KOHUMUJIOCH POBHO IOCEPEIUWHE Y4yacTKa
MOJINTOHA. 3aTeM W3 TOW K€ HAadajJbHON TOYKM Hadayila Pa3rOHSTHCS TENEKKAa C aBHAIMOHHBIM
PEaKTHBHBIM JIBUTATENIeM, KOTOpas MpOIUIa C IOCTOSHHBIM YCKOPEHHEM BCE pacCTOsHUE.
Okazanoch, 4To 00€ TEJIe)KKHM MPOUUTH 3TO PACCTOSHUE 3a OJWHAKOBOE BpeMs. Uemy paBHO
OTHOIIICHHE YCKOPEHUH, pa3BUBAEMbIX PAKETHBIM U aBUAIIMOHHBIM JIBUTATEISIMU?

OG6o3HayuM yCKOpeHHEe TeJIeKKH C PaKeTHhIM ABHraTesieM yepe3
@, a C aBHALlMOHHBIM —uepe3 dy. IlycTe 28 —nNpoxoauMbIi
TeJeXKKaMH NyTb. TesexKa C paKeTHbIM JBHraTeJieM NepBYIO
NOJIOBHHY NYTH NPOXOAHT 3a Bpems Iy, onpeessemoe H3 ypas-
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3anaua 2.

CnytHuk 3emim Maccoit 10 kr co cpeaHuM nonepednbiM cedenuem 0,50 M’ [IBIKETCS 10 KpYroBOMn
opbute Ha BbIcoTe 200 KM, i€ CpeIHHMI NMpOOEr MOJIEKYJ H3MEpsieTCs MHOTUMH METpaMH U
IJIOTHOCTH BO31yXa paBHa 1.6X 107 kr/v’. [TpubmmxeHHo OyaeM CUUTATh COYJapeHUsT MOJIEKYJ CO
CIIyTHUKOM a0COIOTHO HEYNPYTUMHU (MOJIEKYJIBI HE MPHIUMAIOT K CIYTHUKY, HO OTCKaKUBAIOT OT
HEro ¢ O4YeHb MaJIbIMM OTHOCHUTEIBHBIMHU cKopocTsaMHu). [lomcumraiite, kakas TopMo3siias cuia
OyneT AeHCTBOBaTh Ha CIIyTHHMK 3a CUET TpeHus o Bo3ayX. Kak Oyner 3aBHceTh 3Ta cuia OT
CKOpPOCTH CITyTHUKA?

JlBuraach no op6uTe, CNyTHHK B €IMHHIY BPEMEHH CTAJKHBa-
eTcsl ¢ MOJIeKYJIaMH BO31yXa, 3aHHMAIOmHMH 06beM vS (v — cKo-
pPOCTh CNYTHHKAa, S — MJIOmMAaAb €ro TNONEPEYHOro CeyeHHs).
Macca aroro obwvema Bo3ayxa m;=pSv, Tle P—IMJOTHOCTh
BO3]yXa.

M3meneHue Ko/JMYecTBa JBMXKEHHS! CNYTHHKA 3a 3TOT XKe
NPOMEXYTOK BpeMeHH Ap=m (v—v’) paBHO, OYEBHAHO, H3Me-
HEHHIO KOJIHYeCTBA NBHMXKEHHA Macchl m; BO3flyXa, T. €.

Ap = myv=pSv2.



(o cTonkHOBEeHHS CpelHssl CKOPOCTb MOJEKYJibl BO3JyXa OTHO-
CHTeJIbHO 3eMJIH paBHA HYJIO, NOCJTe CTOJNKHOBEHHS — CKOPOCTH
CNyTHHKA 0.)

Ho ugMeHeHHe KoJMyecTBa MBHXKEHHS TeJa B eJHHHIY
BpEMEHH ecThb MNPOCTO CHJa, AeHCTBYIOINAs Ha Tano. Takum
006pa3oM, Toij:MDaﬂlﬂ,aﬂ cusna Fropy =pSv?, T, e. nponopuuoHabya
KBaJpaTy CKOPOCTH CnyTHHKa. Halizem -ee BeqHYUHY.
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(M n R—macca u papuyc 3emsd, G—INOCTOSIHHASA TArOTEHHs).
Ecny Telo HaXoAWTCs Ha TNOBEPXHOCTH 3eMJH, TO, Oye-
BHJHO, _ :
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3anaua 3.

Br1 HaxoauTeCh HA CyaHE, KOTOPOE UJIET Ha BOCTOK C MOCTOSIHHON CKOpOCThIO 15 y31moB. KopaGib,
UAYIUH TOCTOSIHHBIM KypCOM C CKOpPOCTBIO 26 y3710B, HaXoAuTcs B 6 MuiIsix roxkHee. Ilo3nHee oH
MPOXOJUT Yy Bac 3a KOpMOH. MUHHUMaIbHOE PacCTOSTHUE, Ha KOTOPOE CONMKAIOTCS Cy/a, COCTABIISIET

3 Mun.
a) Haligute xKypc aToro kopabiis.
6) Kakoe Bpemst poIuio Mex1y JByMs MOMEHTaMH, OTIMCAaHHBIMH B 3a1aue?
a) BribepeM cucTeMy KOOpAHHAT TaK, 4TO6LI OCh X Obljla HanpasJe-
Ha CTPOro Ha BOCTOK, a OCb y — Ha ceep. [Ipeanosoxum nanee,
YTO BTOPO¥ KOpa6Jib B HauaJlbHbIf MOMEHT BPEMEHH HAaXOAHTCS
B HayaJsie KoopAKHHAT O, a BeKTOp ero CKOPOCTH Vg o6pasyer
yroa a. ¢ oceio 0X. OueBnaHO, nepBhlii KOpPa6/b HaXOJHTCH B
ToYKe B, Jexaileil Ha ocH y Ha paccTosiiuu 6 Musb ot O, a ero

CKOPOCTb HanpabJieHa NapasjeabHO OCH X.
Takum 06pa3oM¢ H3MeHeHHe KOOpAHHAT KopabJelt co Bpe- N
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&
KBajapaT paccTOsHHS MexAy ABYMS KopaGJsMH, OYEBHAHO, U
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B ycioBuH 3ajayu JaHO, YTO MHHHMAJBbHOE PACCTOSHHE MEXAY
KOpa6J/sMH paBHO 3 MHJSM. 3HAYHUT, 72 KaK QYHKLHS BpeMeHH ¢
- MMeeT MHHHMYM IIPH HEKOTOPOM 3HAaYeHHH BPeMeHH f==1f,,..
Ho B 3TOT MOMEHT BpeMeHH NpPOHM3BOAHaA OT r2? ofpaiiaercs

B HYJIb:
dr? (tyun) —0
, dt . ’
MO3TOMY
2(15—26 cos a)? ty,y—2 (6—26¢,, sin &) 26 sin =0,
OTKyZAa '
6-26 sina

| :t""“=152-——30-26 cos o262
Hakoneu, us toro, 4to 2 (i#nn)z—-g, HaxoauM

PRt _. 62.26 cos? ¢ —27-30 cos . =0,
orﬁyga__.cbs 'a'l_;.—'-O'"' (dz;_m 90°) u cos &, = 0,866 (s =30°).

6) llpu' MemblueM 3HaueHHH Yraa d,=30° BTOpOHt Kopabus
' “TIPOXOJHT Mepel HOCOM NEePBOro Ha PacCTOSIHHH 3 MHJb, NO-
© 9TOMY 9TO 3HaYeHHUe YIJia JOIKHO GHITh MCKJIIOUEHO 10 YCJIOBHIO
- sapaud. TakuM o6pasoM, BTOpOH Kopabiuib JBHXKETCS KypCOM
CTPOro Ha CeBep H OKaXeTCs Ha MHHMMAaJbHOM PAaCCTOSIHHH OT
nepsoro uepes fy,,=0,17 4ac 0T HavanbHOrO MOMeHTa.

3anaua 4
Ky6 maccel M mpucioHeH K CTEeHE B HAKJIOHHOM ITOJIOKCHHH, Kak Mmoka3aHo Ha Puc.l. Mexny
Ky60M U CTEHOH TPEHUC OTCYTCTBYCT, HO MCIKIAY Ky6OM H IIOJIOM OHO €CTb, M BCINYHNHBI
Kod(QuIreHTa TPeHUs ¥ KaK pa3 eje XBaTaeT Ha TO, 4TOOBI KyO He Hadal CKOb3uTh. Haiimure 310
MUHUMAaJIbHOE 3HAUCHHE KO3 PUIEHTa TpeHUs Kak (QyHKIUIO yriia § u paccuuTaiite 3HaueHue 6,
pu KoTopoMm p=1.
Iycte yroa © u xo3pdrUHEHT TpeHHs W TaKOBel, 4TO KYO,
npeflocTaBNeHHBIl caM cefe, HAayMHAeT CKOML3HTb. Ilpu sToM
H3MEeHEHHe ero NoTeHIHaNbHOH SHepruy (3a CYeT ONYCKaHHs 1. M.)
oKaxeTcsi Gojblue pafoThl CHJbI TPEHHs: 3a CYeT 3TOH Pa3HHILI
U TosBJISieTCSs ‘KHHEeTHYecKasi SHeprus y Kyb6a. Slcso, uyto B no-
JIOK€HHH, KOrZla CHJbl TpeHHUs elBa XBaTaer, 4Tobbl YJep-
*aTb KyO, M3MeHeHHe MOTeHIHaJbHOX SHEPruH npH (BooGpaxa-
eMoM) HeGOoJbIIOM CMelleHHH Ky6a OyJeT Kak pas paBHO paGoTe
cuanl TpeHmd. Kaxk BHAHO H3 pPHCYHKa, BhICOTA L. M. KyO6a
paeHa h=(I/} 2) cos.(45°—0) (I —nnuna pe6pa KyGa), a pac-
CTOSIHUE OT ‘HHXHero-pe6pa 10  cresrH X =/ cos 0. .
Ecau yroa 6 yMeHblWiIcs Ha BeqnuuHy AO, To yMeHbue-
HHE TIOTEHIITMaNbHO¥ 'SHEPrUH Ky0a PaBHO
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[TpoBepuM, HACKOJBLKO pa3ymeH -#ail -oTBeT. [lpexnonoxum, 410
yroa 6 oueHb MaJ. ‘§lcHo,uyTO B 3TOM Cayyae Hy}xno oyeHb GOJIb-
II0€ TPEHHeE, YTOOLL yAepXKaTh
Ky6 OT CKOJbXEeHHS. ITO
BHJAHO ¥ U3 HaweH popMyJsl
(mpy 6 -0 p —. o). Ecam
0=45°, Ky06 GamaHCHpYeT
Ha HUXKHeM pebpe ‘M HyXHa
oueHb MaJieHbKasi CHJa CO
CTOPOHBI CTEHKH H COOTBeT-
CTBEHHO OYeHb MaJieHbKasi
CHJIa TPeHHs, 4YTOOBl yzaep-
KaTb ero (npu 0=45°
pu=0). Hakonen, eciu p=1,
Ky0 OyneT B paBHOBECHH
npu 0=18°30".

3apgaua S
Ha xakoll mupore cKOpocTh TOUKH 36MHOM MOBEPXHOCTH 3a CYET CyTOYHOI'O BpallleHUs 3eMJIM Ha
200 m/c menblie, yeM B Jloc-Anmkenece? lupora Jloc-Anmxkeneca — 34° ceBepHOI MUPOTHI.

3a cueT CYTOYHOro BpalleHHA 3eMJd KaxkJasi TOYKa 3eMHOM
MOBEPXHOCTH MNPHOGPETaeT 3aBHCALLYI0 OT IUHPOThI ( CKOPOCTh
v=0r=0R cos ¢ (cM. pHCYHOK), rie ®—YyrJoBasg CKOpPOCTH
BpamjeHus 3eMJH. _

B Jloc-Anpxkenece (p,=34°% cMm. reorpapuueckyio Kapry)
v=Rw cos ¢,. IIupory uCKOMOH TOYKH 3eMHOH NOBEPXHOCTU
HailleM M3 ypaBHEHHA

R® cos @y— R cos ¢ =200,
OTKyJa
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cos =0,395; @=066°40",




