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1. Papnomepnoe aauxenue. Cpeannn ckopocTs

1.1. B TeyeHue KAaKOro BpeMeHH NMAcCaXup, CHAAMHA y OK-
Ha MNO0e37a, MAYLIEro €O CKOPOCThIO 54 kM/u, Oyner BHAETB
BCTPEYHBbIH MOE3A, MAYMHUH CO CKOPOCTBIO 36 Kkm/4, ecnu €ro
anvna 150 m?

1.2. Ilo nBym napannensHbIM [yTAM B ONHOM HAlpaBICHUK
WAYT [Ba TOE3/ia. TOBAPHBIA MHOK 630 M CO CKOPOCTLIO
48,6 kM/y u onexkTpHyka panHOoH 120M co  CKOPOCTBIO
102,6 xM/u. B Teuenue kakoro BpeMeHu 3neKTpHuka Oyner 00-
FOHAThH TOBapHAIi noe3n?

1.3. Karep HAaeT no TCYEHHIO PEKH M3 MyHKTa A B nmyHkT B
3 gaca, a oOparHo - 6 yacoB. 3a Kakoe BpEeMs NPOIIBIBET pac-
croanne AB cniacarennusiil xpyr?

1.4. Mexny nsyms myHKramH, pacilojio>KeHHbIMH Ha peke
Ha paccrosnuu 100 xm npyr ot apyra, kypeupyer xarep. Karep
NPOXOAMT 3TO paccTosHUE 3a 4 4, a oOparHo - 3a 10 u. Onpene-
JAHTb CKOPOCTh TSHEHHA PEKH.

1.5. M3 cepesiiiHbl KONOHHBI aBTOMODHIEH, ABMXKYLUEHCA CO
ckopocTbio 10 kM/4, OIHOBPEMEHHO BBICIKAIOT HBA MOTOLIMK-
JHCTa: OAMH B I'OAOBY KOAOHHBI, Apyroi - B xsocT. C xaxoi
CKOPOCTBIO ABHTAJIMCh MOTOLMKIHCTDI, €CJIH MX CKOpPOCTH Obl-
AM ORAHHAKOBLIMH, 2 BPEMs ABHXEHHHE OAHOIC MOTOLIMKAMCTA
0Ka3ai10Ch BJBOE MEHbIiIE, YEM JIPYroro?

1.6. Pribax nubiser BBepX 110 peke. Ilpoesxas noa MOCToM,
OH YpOHWI B BOJY 3anacHoe Becnio. Yepes yac oH 0OHapyxui
NOTEPIO M, NOBEPHYB HA3all, JOCHAJ BEcHo B O KM HiDKe MOCTa.



KaxoBa cxopocTh TeueHHs pekH, ecin phibak Bce spems rpeb
OJMHAKOBO?

1.7. Yenosexk Gexnt no sckanaropy. B nepeelii pa3 oH Ha-
cumuran 50 crynenex. Bo Bropoif pas, asurasce B Ty ke cropony
CO CKOPOCTBIO B TP pa3a Oosbwiel, oH HacuMTan 75 CTynEHeK.
Ckonbko crynenek Hacuutan Obl 4enoBeK Ha HENOHBHXHOM
acKkanatope?

1.8. o nopore 6exxuUT KOJIOHHA CIIOPTCMEHOB AAUHOMN L co
ckopocteio v. E#t Hascrpeuy OexuT TpeHep €O CKOPOCTBHIO
u <v. JlopaBHABIIKCH C TPEHEPOM, CTIOPTCMEHbI pa3Bopa4HBa-
10TCs ¥ OeryT B 00pATHOM HANPABNEHMH C NPEXHEH CKOPOCTHIO.
Onpenensth HOBYIO JUIHHY KOJIOHHBI TIOCHE Pa3sBoOpoTa nocien-
HETO CIIOPTCMEHA.

1.9. Konosra astomo0Omieil, J8HXylnasici CO CKOPOCTBIQ
V1, BBE3XAET HA PEMOHTHPYEMbIH YHACTOK JIOPOTH, MO KOTOPOH
OHa MO>KET ABHTaTbCA CO CKOPOCTHIO He Gonbiue vz IIpu xakom
MHHUMANIbHOM PACCTOSIHAW MEXIy aBTOMODHIsIMH oHM He Dy-
IYT CTRRKMBATLCS, €CNM ANKHA KRKAOro aBToMoOKAs passa / 7

1.10. JIewxywpiics aBToMOOUAL M3JIaET 3BYKOBO# CcUrHan
autenbHocTeio f1. CHrhan orpaxaercs or creHsl Oompinoro
3AaHus, RAXOAALIErocs B HANPAaBJICHAN JIBHKEHUS! aBTOMOOWII.
JIN#TERBHOCTD OTPAXKEHHOrO CHI'HANG, M3MEPEHHAdA B aBTOMO-
owne, pasHa t;. C Kakoit CKOPOCTBHIO ABUXETCA aBTOMOOHIID,
€CJIM CKOPOCTb 3BYK2 B BO3XYXe pasna ¢ ?

L.11. AsromoOmsib, ABMMKYUIMICA NAapannesnbHO MIMHHON
CTE€He, H3JaeT KOPOTKMH 3BYKOBOH curnHan. Yepes Bpems t BO-
OHTENb YCHABILAN OTPaEHHbIl OT cTeHsl curHan. Onpenenurts
ckopocTh asTomobung, ecau OH ener Ha paccroanuH L ot cre-
HBI, & CKOPOCTb 3BYKa PaBHa C.



1.12. Jisa Tema HBHXyTCH HaBCTpedy APyl HPYry H pac-
CTOSIHHE MEXAY HAMH YMCHBIIAETCH HA S; = 16 M 33 Kaxzble t;
= 10 ¢. Ecan 51 Tena ¢ TakuMM ke CKOPOCTAMH ABHXYTCS B
OIHY CTOPOHY, TO PACCTOAHME MEXAY HUMH YBEIHHUBACTCA HA
S2 = 3 M 3a kaxumie t; = 5 ¢. Halftn ckopocts Kaxnoro rena.

1.13. JIpa apTobyca OXHOBPEMEHHO BLIEXANH U3 ITYHKTa A B
nyHKT B. OnMB U3 HUX NEPBYIO NONOBHUHY NYTH eXajl CO CKOpo-
CThIO V), & BTOPYIO NONOBHHY - CO CKOPOCTBIO Vo BTopoi asro-
Oyc nBUranca €o CKOpoCTbiO V; NEPBYIO NOMOBHHY BpeMEHH
CBOEro OBHXEHHS oT A po B, a BTOpY1O HONOBHHY - CO CKOPO-
cTbi0 V2. OnipenennTs CPeNHIOw CKOPOCTE ABMXKECHHA KAXA0TO
asrobyca, ecnu vi = 30 kM/u, a v2 = 40 xm/u.

1.14. Tloesn noOROBHHY NYTH NPOEXan coO CKOPOCTHIO
72 xm/v, a BTOPYIO HOACBUHY - B 1,5 pasa meanenuee. Onpene-
~ JIMTh CPEHHIOI0 CKOPOCTH HA BCEM NYTH.

1.15. BenocHrnedcT exaa U3 ORHOro ropoia B JAPYIoM.
TonoBuHy NMyTH 0H NpoOeXan co CKOPOCTRIO vi = 12 km/u. anee
NONOBUHY OCTABLIEroCs RPEMEHH IBHKEHHS OH €Xajl CO CKOpo-
CTBIO V2 = 6 KM/4, 4 3aTeM 10 KORLA LieJ NEeLKOM CO CKOpo-
CThIO Vi = 4 KM/, OnpenesuTs CPenHIon CKOPOCTh BEIOCHNIE-
IINCTa HA BCEM NYTH. '

1.16. MoToUMKINCT 38 MEPBbIC ABA Yaca NPOEXai paccTod-
Hue 90 kM, a creaywomiue 3 4Haca ABMrancsi cO CKOpPOCTHIO
50 km/u. Kaxkora cpeanss ckopoCTs Ha BCEM ITyTH?

1.17. Karep npouwen nepeyild NOJOBHHY TYTH CO CKOPO-
CTLIO B ABA pasza Oonbiueit, yem BTOPYI0. Cpenyssi CKOPOCTb Ha
BCEM MyTH cocraBuaa 1 M/¢c. HaliTn ckopocTh kaTepa Ha nepBoi
NOJOBHHE NYTH.



1.18. Ilepsyio NONOBUHY BPEMEHH TENO IBMXETCR CO CKO-
pocThio 60 wc nox yrnom 30° k 3amannomy HAPaBJICHHIO, a
BTOPYIO - 1107, YTAOM 120° k TOMY e HaNPaBNEHHIO CO CKOpO-
crei0 80 M/c. HaliTn cpeanioo CKopoCTh nepeMelllenus.

1.19. /isa aBTOMOON/IN ONIHOBPEMEHHO BbIE3XKAIOT U3 rOPO-~
Aa A B ropog B. Onns aBToMODHIIb €Xai ¢ TOCTOAHHOMN CKOPO-
CTHIO0 V O NIpsAMOli nopore, coenunsiomeii ropoaa A u B. Bro-
poii exan 1o jxopore, APENCTABNSICIREH AYTY NOJYOXPYKHOCTH,
OHAMETPOM KOTOpoi ssnaerca npamas AB. B ropox B asromo-
Ovnu npHexanH Toxe OAHOBPEMEHHO. Onpeaenuts CpemHIo
CKOPOCTH BTOPOTG aBTOMODIJIA.

1.20. ApToMOOHNB, IBHrasCh M3 OMIHOTO rOpPoAa B APYroi,
Ha YYACTKH MYyTH, AIWHBI KOTOPLIX OoTHOCATCH Kak 1:2:3:4, 3a- -
TPaTUA BpeMeHa, KoTopeie OTHOCATCA Kak 4:3:2:1. Kakosa Obina
CPe/iHSsA CKOPOCTh ABIKCHHA aBTOMOOHISA, €CNH €ro CKOPOCTh
Ha NOCNEAHEM y4YacTKe NyTH paBHAnacs 120 km/y?

1.21. Jpa aeTOMOOHNA On-
HOBPEMEHHO BbIEXaJH U3 OXHO-
ro ropona B apyrod. Ilepsmit | .. . _
aBTOMOOMITL €Xajl BCIO ROPOTY C
MOCTOSHHOH  CKOPOCTHIO V.
Bropoit apromobune exan no
TOH K€ IOPOTe CO CKOPOCTDI,
3aBUCHMOCTb KOTOPOH OT Bpe-
MEHH MpPENCTABNAET MONYOK-
pYXHOCTL B ocax v ot ¢ (puc. 1.1). OnpeneJIMTb _HauanbHyIo
CKOPOCTb BTOPOTO aBTOMOOIIS Vo, €CIH B KOHEUHBtH ITYRKT 06a
aBTOMODMIS IPHEXANA OJJHOBPEMEHHO.

v

puc. 1.1

1.22. Benocwnemnuer nepsyr0 NOJOBHHY BPEMEHH IBixe-
HHA MEXJy IBYMs NYHKTaMH €xanl €O CKOPOCTBIO 30 kmfy,



BTOPYIC - €O ckopocThio 15 km/u. C kaxoii cpenueli ckopocTbio
BEJOCHTIEAUCT TIPOEXaJl BTOPYIO NMONOBUHY NyTH?

1.23. Ilo nopore eger konoHua asromoOuneli co ckopo-
crei0 20 kmfu, M3 cepenvHbl KONOHHB! OOHOBPEMEHHO OTNPAB-
JAOTCH B2 MOTOLMKAKCTA: OAHH B rONMOBY KONOHHBI, APYroi B
xsocT. IlepBblit MOTOLMKAUCT HPUEXaN K MECTY HA ©& MHHYT
pasbine BToporo. Kaxopa jiliHa KOJIOHHBY, €CH CKOPOCTH MO-
TOLHKIHCTOB OIMHAKOBA ¥ paeHa 30 kmM/u?

1.24, Karep npOXOAHT PacCTOSHHE MEXAY NBYMS NYHKTa-
MM Ha pexe MO TEYEeHHIo 33 Bpems {; = 3 4vaca, a MPOTUB Tede-
HuA 3a t; = 6 yacos. CpennAs CKOPOCTL KaTepa NpH NBHKEHHH
Ty#a # cpaszy o0paTHo v, = 10 km/4. Haiitn cobersenHyio cko-
POCTh KaTepa H CKOPOCTL TCUCHUS PEKH.

1.25. 3aBHCHMOCTbH CKOpO- A vaoaM
CTH aBTOMOOWIA OT BpEMEHH 0
npeacrasieHa wa puc. 1.2. Om- [~ 777 "
peneNMTh CPEeAHiOId CKOPOCThL 20
aBTOMOOHIA. 10

tu

1.26. Ha puc. 1.3 npencrag- o
ned rpapMK 3aBHCMMOCTH CkO- 0 1 .2
POCTH aBTOMOCHAS OT BpeMeHHM.

Ilpn sTOM cCpeansas CKOpOCTH v
aBTOMOOWJIS OKa3ajach DaBHA
30 km/u.  Onpegenuth CKOPOCTH
aBTOMOOHJIA Ha Y4YacTKe paBHO-
MEPHOrO ABHKCHHUS,

A —_— — =

1.27. Jerswumii 3pesgoner no- 0
CbllaeT Bhepes  pPajUOCHIrHANIb]
JityrenpHoctsio t;. BHesanHo on



HaYHHAeT MPHHHMATL CHTHAJIbI OTPAXXEHHBIE OT HaXOMAIETOCH
BIEpENH TPEMATCTBHA, JUIMTENbHOCTS KOTOpPHIX t;. C kakoH
CKOPOCTBIO MPHONHKAETCA 3BE3NOAET K TNPEenaTCTBHIO, echH
CKOPOCTb PaCpOCTPAHEHHS PAJHOCHTHANIOB paBHa c?

1.28. Tlog xakum yrnom k Oepery HO/DKHA IUIBITL JIOAKA,
4To0bl BOJIHBI OT Hee jaoxonunn jgo Oepera opHoepemeHHO?
CkopocTb NOAKH v, CKOPOCTh BOAH Ha Boae u (v > u).

1.29. JlBe BepTUKaNBHBIC
CTERKH 00pa3syloT IBYrpaHHbIt
yron passbii 15° (puc. 1.4). B «——0
3TOT YroJ NapaiAeinbHO OXHOI
W3 CTEHOK BJIETAET MaNlCHbKHH
wapux. Ckonbko CTOJIKHOBEHMIl
CHeNaeT IIapUK Tpexie 4Yem
Ha4yHeT JABWrarbcs B oOpaTHom HanpasieHHu? CTONKHOBEHHS
€O CTEHKaMH ynpyre.

puc. 1.4

1.30. Crepxenb u3roTtoBieH K3 Oonbluoro uucaa uyepe-
NYIOWUXCA OTPE3KOB, H3FOTOBJICHHBLIX M3 ABYX PasHbIX Marte-
puanos. [InuHa orpe3kos u3 omHOro marepuana pasHa L, a
CKOpOCTb 3BYKa B HMX paBHa vi. Jlnst OTpeskoB U3 Apyroro Ma-
Tepuana ANHHA U CKOPOCTH 3ByKa paBHbI L, u v2. Kakosa cpea-
HSISl CKOPOCTb 3BYKA B CTepxHe?



2. PagHoycKkopeHHOe ABHKEHHE

2.1. Cropocrs asromMobuis 33 20 ¢ ymenbungacs ¢ 20 m/c
10 10 M/c. C Kakum CPEAHWM YCKOpEHHEM JABHIaJici aBTOMO-
6unp?

2.2, Teno, ceobonaHo mapaloliee W3 COCTOAHUA NMOKOSA, B
KOHLIE MEPBOI NONOBUHBL TYTH JOCTHINO ckopoctu v = 20 /e,
C xakoii BbICOTH Naaano teno?

2.3. Onpenenutb Ha4anbHyr CKOPOCTb H YCKOPEHHE aBTO-
MOOMIIA, €CiK, ABUrasCh PAaBHOYCKOPEHHO, 3a mepBhie t) = 3 ¢
on npowen yrs Ly = 18 M, a3anepeuie i =5¢- L, =40 m.

- 2.4. Bo ckonbko paz HEOOXOAMMC YBEITHYUTH HAYAIBHYIO
CKOPOCTb BEPTHKAJIBHO BBEPX OpOLIEHHOTO TENa, YT00b! BbICO-
Ta NOABEMA YBEJIMYUIACE BABOE?

2.5. Teno ceobonso napzer ¢ BoicoTs! 540 M. Pasgemure
3Ty BLICOTY Ha TPW YacTH, HA NPOXOXKICHHE KOTOPHIX TENO 3a-
TPauHBAET ORUHAKOBOE BPEMSI. '

2.6. O7 Aswxyuerocs noesga OTUENHICH NOClHeHHUul Ba-
roH. TToesn npononxaer ABMraThes ¢ TOi XKe CkopocThio. Hail-
TH OTHOIHEHHWE PACCTOARMI, NPOHIEHHBIX MOE3A0OM H BArOHOM
K MOMEHTY OCTAHOBKH Barosa. JIBiokeHne BaroHa paBHO3aMea-
NERHOE.

2.7. Teso, ABMTasicb PaBHOYCKOPEHHO, NMPOXOANT NOCHEN0-
BATERLHO NBA OAHHAKOBLIX OTpesKa nytd aamuoi L = 10 m 3a
spemena t; = 1,06 ¢ u t; = 2,2 ¢. Halitu HayanbHYI0 ckepocTs 1
YCKOpEHHe Tena.



2.8. Jipvrasce paBHOYCKOPEHHO, TENO NPOXORKT HEKOYO-
poe paccrosiHie. CKOPOCTb T€JIa B Ha4ane MyTH Vi, 2 B KOHIIE -
vy OnpenenuTh CPEHIO CKOPOCTDb ABHKEHHA TEJIA.

2.9. Bpocus kaMeHb B KonozeN, HabmonarTenb yepe3 Bpems
t ycabiman Bcmieck Bogbl. Onpenenurs riyOHHY KOAOAUA.
Cxopoctb 3ByKa B BO3JyX€ PaBHa C.

2.10. [/IpuraschL paBHOYCKOPEHHO U3 COCTOSIHHUS TIOKOS, Te-
JI0 MPOXOAMT HexoTopoe paccroanue. Halirn oTHOlIEHNE cpes-
Heil CKOPOCTH Tena HA BTOPOH NOROBKHHE MYTH K CPenHeH cxo-
POCTH Ha NepPBOil MOJIOBHHE TMYTH.

2.11. Teno aBuXeTcs paBHOYCKOPEHHO M3 COCTONHHS NO-
KOSl B Te'i€HHH HEKOTOporo ppemenn. Haittw orHowenye cpen-
HUX CKOpOCTeH NBIDKCHHR Teja 33 BTOPYIO ¥ 38 NEpBYIO 110J0-
BHHBEI BPEMEHH ABHXKECHUA.

2.12. ipurasicb paBHOYCKOPEHHO, TENIO NPOILNO 33 NEPBYIO
CEKYHAly ABIKCHMA paccTosnHe 1 M, 3a BrOpyio - 2 M, 3a Tpe-
Tpi0 - 3 M 1 T. A. Onpeaenuts HAYANDL-

HYIO CKOPOCTb M YCKOPEHUE Tena. v
2
2.13. Ha puc. 2.1 npueeneHa 3a-
BHCHMMOCTb CKOPOCTH TeJla OT KOOpHH- /
Hartel. I'ne yckopenue tena Gosbiue: B
Touke 1 un B Touke 27 ¥

2.14. Teno, nyuleHHOE BBEpX . . >
BAOJE HAKNOHHOH fLIOCKOCTH CO CKO- prc. 2.1
pocreio v; = 1,5 M/c, BepHysioch 06-

parTHO CO CKOpOCTHIO v; = 1 m/c. Haiith CpPeRHIOI0 CKOPOCTh
T€fa HA BCeM MyTH. BBEPX M BHH3 TENO ABUraNOCh ¢ NOCTOSNHK-
HbIM YCKOPEHHEM.
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2.15. JiBa Tena onHoBpeMEeHHO OpOINEHBI C OAHHAKOBHIMH
CKOPOCTAMH Vo, ORHO BHH3 ¢ BbicOoThl H, aApyroe ssepx. Ha xa-
KOH BBICOTE T€Na BCTpeTATCA?

2.16. Teno aBHKETCA PAaBHOYCKOPEHHO H3 COCTOSHHSA TO-
koa. Halith oTHoOleHHe ckopocTeii Tena B KOHIE 4E€TBEPTOFO i
B KOHUE NEPBOTO METPOB MYTH.

2.17. Teno naumsaer ABUraThLCS PABHOYCKOPEHHO M3 CO-
crosinus noxoa. CnycTs Bpemsi ty YCKOPEHHE TeNa MEHAET 3HaK
Ha MPOTHBONONCHKHBIA, OCTaBAsICh NMpEeXHUM no Moaymo. e-
Pe3 KaKoe BpeMsl Moche Havuana JBHKEHUA Teno npoiaer yepes -
MCXORHYIO TOUKY?

2.18. Teno, gBMXYIeecs ¢ yckopesnem | M/c’, B HekoTO-
pblii MOMEHT BPEMEHH NPOXOJHUT 4epe3 TOuky A, umes cko-
poctk 10 M/c. Ha xakom paccTOSHHHM OT TOMKH A HAXOAMNIOCH
TEJIO CEKYHAY Ha3zan?

2.19. Otxopfimuit OT cCTaHUMK NOE3] HA NEPBOM KHIIOMET-
pe MyTH YBEAMUKA CBOIO CKOPOCTh Ha 10 M/c, 2 HA BTOPOM - HA
5 w/c. Ha xaxom kunomerpe cpenHee yckopeHHe noesfa Obuio
boabe?

2.20. Teno cosepuiaer KonebareNbHOE NBYDKEHHE. B TEYE-
HHE BPEMEHH t YCKOPEHHE Tena PaBHO 4, 3aTEM B T€YEHHE TOTO
e BPEMEHU t YCKOPEHHE PaBHO -, 3aT€M onsite a # T. 1. Haii-
TH PacCTOAHHE MEKAY KpaHHUMH MONOKEHUAMH Tea.

2.21, Teno nsuxercs paBHOYCKOPEHHO M3 COCTOAHHWSA TMO-
KOs ¢ yckopeHHeM a. Uepes Bpemst t yckopeHHe Tena CTaHOBHT-
¢ orpunarensinim. TIpy xaxo# BenuYHHE HOBOIO YCKOPEHHS
Teno yepes Bpems t npoiaer uepes UCXOAHYIO TOUKY?

2.22. Ecnu MHMO CTOAIRETO HA MEPPOHE maccaxupa mnep-
Bt BarOH TPOHYBLIErocs noesna mpoxoaur 3a 10 ¢, To 3a Ka-

H



KO€ BpeMs MHMO HErO HPOMAET BECh NOE3l, COCTOALLHI U3 16-
Tu saronos? [loesn nsmxerca paBHOYCKOPEHHO.

2.23. [oe3n Tporaercs ¢ MeCTa M PaBHOYCKOPEHHO MPOXO-
OUT MHMO HENOJABHXHOrO naccaxupa. Ilpu 3ToM nepsbiii Ba-
r'OH NPOILEN MHMO HETO 3a BpeMs t|, a NocHEoHUH - 32 BpeMs 1.
3a kaxoe BpeMss MMMO NacCakupa NMpOileN BeCh Noesn, eciu
TIEPBOHAYANBHO MACCAKHP CTOAN Y TONOBLI noesna?

2.24. Teno aBuxKeTCR W3 COCTOAHUS ITOKOS PaBHOYCKOPEH-
HO. Bo ckosbko pa3s nmyTh, NPOHAEHHLIA TENOM 33 BOCHMYIO Ce-
KYHRY ABMxXeHHs1, Bosiblie MyTH, NPOHAEHHOTO 32 TPETBIO Cé-
‘KyHRy?

2.25, TopmoxenHe noesaa Ha4vanOCh Ha paccTosTHHH 200 M
oT craHuuu. Ha xakoM paccTOsHMM OT CTAHLHH OKaXercs no-
€31, Maywuit co ckopocreio 30 m/c, yepes 7 ¢ nocne Havana
TOPMOJKEHHA C YCKOPEHHEM -5 M/c’?

2.26. PaccrosiHne mexay AByMA cBOOOKHO NAmaHOUMM
KamisiMi 4epe3 Bpemst t = 2 ¢ moc/ie Hayala naneHHst BTOpoii
karan Geuto L = 25 M. Ha cxonbko nosgHee nmepsoil Hauama
najaTb BTOpasA Karuis?

2.27. PaBHOo3aMeEINEHHO IBHKYINEECHd TElO NMPOXCHAMT IBsa
NOCHAEAOBATENBHBIX OJJMHAKOBBIX YYAaCTKa ANKHON L 3a BpemeHa
t 1 2t. Haiitd ckopocTh Tena B Havyane nepBoro y4acrxa 4 ycko-
peHHe.

a
2.28. Teno ppuxercs BROJb {Ips-
MO C YCKOpPEHHEM, 3aBHCHMOCTB KO- N
TOPOr0 OT BPEMEHH NOKasaHa H —»
Oporo OT BpeMe o a Ha X R

puc. 2.2. B xakol MOMEHT BPEMEHH
CKOPOCTS TeJIa MAKCHMANbHa? pyc. 2.2

2.29, C spicorel H = 100 M cBO-
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Oonno napaet kamenb. HYepes At = 1 ¢ ¢ TOMH e BHICOTBI BEPTH-
KaJIbHO BHH3 Opocator ewe oauH kameHb, C kakoil CKopoCTbiO
reobxoanmo OpocHTs BTOpOii Kametb, wrobbi 00a kaMHs ynanu
H& 3EMJIK0 OTHOBPEMEHHO?

2.30. MartepuajpHag TOYKA Ha4ana OBHXKEHHE BIOJb OCH X
C MOCTOAHHBLIM yCKOpeHHeM a = -2 m/c’. B MOMeHT spemenn
t;= 10 ¢ BEeAHYMHA NPOEKUUM YCKOPEHHS CKAYKOM TNPHHANA
3HaveHne a; = 3 mM/c’, a B MOMeHT t; = 15 ¢ obpatunacs 8 0.
OnpenenyTe KOOPAMHATY W NYTb, NPOHNEHHBLIA TENOM, udepes
20 c mocse Havana aguwxenns. Hauanspas xoopauHara x, = 0.

2.31. B momenT t = 0 Toyka BRILIJA W3 Havala KOOpAHHAT
BAOAL ocu X. Ee ckopocTs meHseTcs no 3akoHy: v = vg(l - t/T),
TZ€ Vo - BEKTOP Ha4uanbHOi ckopocti (vo = 10M/c), a T =5 c.
Haifti XOOpAHKATY TOUKYM B MOMEHT t; = 6 ¢ ¥ TyTh, NpOiiaeH-
HBill TOUKOI 3a nepeBbie t; = 8 ¢ RBHKEHUA.

2.32. Pakera, MMes HAYILHYIO CKOPOCTb Vo = 4 kM/c, JIBH-
KETCH ¢ MOCTOAHHBIM YCKOPEHHEM B TEYEHHE BpEMEHH t =
1000 ¢ H B NMOCHCAHIOK CEKYHAOY NMPOXOJIHT pPACCTOAHHE S5 =
I kM. OnipenennTs YCKOPEHHE PAKETHE.

2.33. Tesno OpolueHHOE BEPTHKANLHO BHU3 CO CKOPOCTbIO
vo = 10 m/c, na mepEyld NONOBMHY MyTH TOTPATHIO BABOE
fonpniee Bpems, deM Ha Bropyro. C kakoit BICOTBI OblIO Opo-
1eHo Teno?

2.34. AsTomMobMWIb PABHOYCKOPEHHO APOXOAMT PACCTOAHHE
AB. llpnuem ero ckopocTh B TOUKe A paBHa v;, a B TOuke B -
v2. KakoBa ckopocTb aBromMo0uia B cepeante yyactka AB?

2.35. Teno crobonxo nanano (ve = 0) ¢ HEKOTOPOIi BLICOTHI
CO CpenHeii CKOPOCThIO Vo, = 10 M/c. C Kakoii BbICOTH Nafano
1en0?
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2.36. 3axon mswxenua Touky: x(t) = 2t - /2. Onpenesmurs
CPEAIHIOI0 CKOPOCTD ABHKEHHA TOUKH B HHTEPBA/IC BPEMEHH OT
L=lcumot:=3¢

2.37. Teno asvXeTCs BOCAL OCH X T2K, YTO €0 CKOPOCTH

MEHSETCA N0 3aKOHY. V = a+x (o = const). Onpenenuts 3aBH-
CHMOCTh CKOPOCTH Te€Jia OT BPEMEHH M CPETHION CXOPOCTh 32
nepssie S Merpos nytH. Hauanbhas koopauHara xg = 0.

2.38. TIpu cBOGOAHOM NAREHUH CPEHN CKOPOCTL TENa 3a
MOCJICAHIO CEKYHOY manexms BABOE Gonbiue, yem 3a mpelbi-
aywmyto, C kakoi BBICOTE Aafano Teno?

2.39. Teno aBuwxerca paBHOYCKOopeHHO. Havanbhas ckxo-
pocTh pasna 0.5 M/c, a yckopenue pasho 1 m/c?. Kaxoe pac-
CTOAIHHE NPOXOIHUT TEJIO 3@ N-K) CEKYHAY ABIKCHHS?

2.40. TIpudauxasch K aCTEPOHIY CO CKOPOCTHIO V, 3BE3R0-
T TI0CTan Brepen KOPOTKHH 3BYKOBGIT CUTHAN M Yepes Bpems t
NoAy4uN OTpaxeHHbti curuan. C KakuM MHHHUMANbHBIM YCKO-
peH#eM ROJMKEH HauyaTh TOPMO3HTH 3Be3f0NieT, 4ToDL HE Bpe-
3aTbea B acTeponn? CkopocTh CBETa paBHa C.

2.41. [l1uTa NOAHMMAETCA C NOCTORHHON CKOPOCTBIO V =
5 m/c. Mnu Havan nanare KOraa paccTosHHe MEXAY HHM H IUId-
To#i 6p10 pasHo H = 5 m. Haiit Bpems Mexy n0CAeyOMHK-
MW YIPYTHMH YAApaMH MA4a O TLUTY.

2.42, Msiu, OpoineHHEI MANTbYHKOM BHH3 CO CKOPOCTRIO V,
MocAe Ynpyroro ynapa o Ion AOCTHraeT notoska 3ana. C xaoii
CKOPOCTBIO ROJIKEH MajlbuuK OpOcHTH BHH3 M4 C TIOACTaBKH
BLICOTOH h, uTOOB! OH OMATH AOCTHF HOTONKA?
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2.43. Tloe3n HawuHaer TOPMO3UTb M OCTAHABJIMBACTCA,
npoiiaa nmyte 75 m. HaiiTd HauanbHYO CKOPOCTb MO€3xHa, eClH
33 MPEANOCHEAHIOI0 CEKYHIY TOPMOMXKEHUs OH npouien 2,25 m.

2.44. [Ipurasco co ckopocThio 10 M/c, aBTOMOOMIL Haul-
H3EeT TOPMO3NTb M OCTAHABIMBACTCH 4Yepe3 2 CeKyHABl, Npoias
paccTosiHuE 8 M. C KaxuM yCKOpeHHEM TOPMO3H ABTOMOOWIIbL?

2.45, TTagaiouiee ¢ sepiuyHbl SaiiHH TENO NMPONeTeNno pac-
crofHHe L, korna Bropoe Teno Hayano NamaTh M3 TOYKH, pac-
rionokenHoi Ha h Huke Bepwnubl Gawnu. Oba Tena nocTuriu
3eMJIH OIHOBpEMEHHO. Onpene/NTb BLICOTY OaLIHH,

2,46, Jletarowmas rapenka cTapryer ¢ NOCTOAHHBIM YCKOpe-
HYeM @, 3a0biB OHHOTO H3 HHOMIZHETAH. B TeueHue KaKoro
BpEeMEHHU MOC/E B3NETA OCTABLICMYCH WHOILIAHCTAHHRY MMEET
CMBICJI 3BaTh TApE/Ky Hasaj, €CJH CKOPOCTH 3BYKa B BO3NyXe
pasHa c? '

 2.47. Pakera B3JIETACT BEPTHKANLHO C MOCTOSHHHIM YCKO-
perneM a. Jhoau, CTOMIHE y MECTA CTAPTA, Y€pe3 Bpems T yc-
JBILHAH 3Byl{ BBIKIQUEHHA EBHIraTens. Oﬂpeﬁe.ﬂﬂ']‘b CKO]:)OGTB
PAKeTHl B MOMEHT BLIKNIOUCHHS IBMFATENS, €C/H CKOPOCTH 3BY-
Ka B BO3NyXE paBHA C.

2.48. Jlerauui BEpTHKANLHO BBCPX CHapAN B30OpBaJICH Ha
MAKCHMANBHOH BbicoTe. OCKONKH CHAPANA BBINAKANM HA 3EMILIO
B TeueHHe BpeMeHH 1. HaiiTy MaKCHMaIBHYIO CKOPOCTh OCKOJI-
KOB MOMEHT B3pbIBa.

2.49. Benocuneaucr, ABUraich ¢ MOCTOMHHON CKOPOCTBIO
vy = 4 M/c, npoesxkaer MOocT, Hepes T = 3 MHH 3TOT MOCT po-
€3KAeT MOTOLHKIIKCT, HMEA CKOPOCTb V2 = 19 M/c u cpasy no-
clle MOCTAa HAUMHAET TOPMO3UTH C yCKOpeHHeM a = 0,15 m/c’.
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‘-Iepe3 K4aKO€ BPCMA MOCNE Havajla TOPMOXMCHHI M HA KakOoM
PaccTOSTHUH OT MOCTa MOTOLHEJIUCT AOTOHHT BefocUnenHcTa’?

2.50. Touka aBwxkeTcs mo 3akony: x(t) =t + 8t - 9, rae x
H3MEpsIeTCa B METPax, a t - B cexyHuax. Haiiti ckopocThk TOUKH
B HayaJie KOOPAMHAT.

2.51. [{pa Teia ABIKYTCH C IIOCTOSHHBIMHU yCKOpeRUaMy, B
MOMEHT t = 0 ckopocTy Ten ObUH paBHbL Vo = 10 M/c 0 v =
20 m/c 1 HanpaBNEHB! HaBCTpEYY APYr APYrY, @ YCKOPEHUs Ha-
NMpaBeHkl B MPOTHBOMNONOXKHBIC CTOPOHBI M PABHbLL @ = 2 M/c’
i a, = 1 w/c’ cootercraenno. IIpy KaKOM MAKCHMABHOM Ha-
4aNbHOM PAaCCTOSHHH MEXIY TENaMW OHH €Lle BCTpeTsiTes?

2.52. Jleraroman Tapenka CTapTyeT ¢ NOBEPXHOCTH 3eMid
BEPTHKAJILHO BBEPX C MOCTOXHHBEIM YCKOpenueM @. B nponecce
NOABEMA TAPENKA H3NYHaeT KOPOTKME 3BYKOBbIE CHIHalibl H
pErycTpHpyeT MX OTPaXEHHE OT MOBEPXHOCTH 3emian., Yepes
Kakoe BpeMa nochie crapra Oyaer nociaH nocCnexiHWH CHTHa,
OTPaKEHHE KOTOPOrQ €ie MOXHO 3aperucrpuposats? Cko-
pOCTb 3ByKa paBHa C.

2.53. Hla#i0y TOJNKAYJH BBEPX BIOJb HAKNOHHOH IJOCKO-
cru co cxopocThio 10 M/c. OGpaTHO OHA BepHynacs CO CKOPO-
cTei0 5 M/c. C Kakoit ckopocThi0 BepHeTes miaiiba, ecnu Ha no-
ROBHMHE BBICOTHI, I0 KOTOPOi OHA NOAHANACK, TOCTABHTL CTEH-
Ky, OT KoTOpoii 1aiiba orpaxaercs 6e3 norepu cKopocTH?

2.54. [1sa Maua OpouieHs! OAHOBPEMEHHO HAaBCTPEYY Jpyr
APYIY € OJMHAKOBLIMHM CKOPOCTAMM. OZIUH BEPTUXKAIBHO BBEpX
€ NOBEPXHOCTH 3€MJIM, APYroi BEPTHKAJIBHO BHH3 C BBICOTH! H,
Haiit 3TH cropocTH, €Ny K MOMEHTY BCTPEYH ORHH H3 MAvei
npoaeren paccrogune 1/3H.
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3. Ceoboanoe xaHAkeHHE Tena, GPOLICHHOrO NOA
YIJI0M K TOPH30HTY

3.1. C GawHu BLICOTOA 45 M ropH30HTANILHO OpoMeH Ka-
MeHb CO ckopocThio 10 M/c. Ha kakom paccrosuuu ot Oaminu
OH YIIAJET Ha 3eMI0?

3.2. Teno, 6pomennoe nox yraom 45° k ropusonty, uepes
2 ¢ UMeEno BEPTUKANLHYI COCTaBNAIOULYI0 ckopoctH 10 Mmic.
Onpeaenutsb 1anbHOCTD NOJAETA TENA.

3.3. Teno Bpoweno co ckopoctbio 10 M/c noa yraom 60° k
ropuzonTty. OnpeseniTk cKOpPOCTb Tela B BepxHeil TOUKH Tpa-
eKTOPHH.

3.4. B mmmens ¢ paccrosiuus 20 M caenaHo ABa BHICTPENA
NpU rOpH3OHTaNbHO# HaBoake BHHTOBKH. CkopocTh nepsoii
nyan 100 m/c, a sTopoii - 200 m/c. Onpenenuts paccTosHHue
Mexay NPoDOMRAMH B MHLUIEHH.

. 3.5, KaMenn, GpoluenHblii N0 YIJIoM K FOPH3OHTY, yDan Ha
3emMnmio vepe3 2 ¢. UeMy pasHa NanbHOCTDL MMONETA KAMHSA, €CIH
3a BpeMst 11071€TA €r0 MAakCMMANlbHas CKOPOCTHL Oblia BABOE
bonbie MHHHMAJIBHOH?

3.6. Teno OpomieHO TOPH3OHTANILHO CO CKOPOCTHIO 4 M/C.
Tlpu sTOoM OKa3anock, UTO NANLHOCTD €ro NOJNETa PaBHA BLICOTE
opocaunn. C Kakoit BbICOTE GPOCHIIH Teno?

3.7. C pounkn Spocuny xamMeHb B rOPU3OHTAJILHOM Ha-
npasnenun. HYepes 10 ¢ od ynan ra paccrosHnu 50 M OT BbI-
k1. OnipenenuTs HauanbHYIO CKOPOCTh KAMHA.

3.8. W3 ropu3cHTanbHO YCTAHOBJIEHHOH BHHTOBKH CTpE-
JIIOT B MHLIEHb, PACTIONOKEHHYIO HA paccTosiHuy S = 300 m ot
BuHTOBKH. IIpn 3TOM myns nonanaer B8 ueHTp Mumenu. Ha
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CKONBKO HYXHO NEPEABHHYTh MULIEHb N0 TOPH3OHTAIH, YTOGK!
nyas nonana B Hee HA Ah = 25 cm Beie nentpa? Ckopocts
BbUIETA Mynu v = 600 m/c.

3.9. Kamenr OpomeH TOPM3OHTANBHO CO CKOPOCTBLIO
v =15 m/c. Yepes xakoe Bpema BEKTOp erc ckopoctd Oyaer
HanpasJieH oA yriom o = 45° k ropusouTy?

3.10. Kamens Spowen noa yraom o = 45° k FOPH3OHTY CO
CKOPOCTBIO Vo = 10 M/C. Yepes kakpe Bpems BEKTOP €ro CKOpo-
cti Gyner Hampas.eH nox yrnom B = 30° k ropusonTy?

3.11. Teno ¢ ebicorht H = 4 M 6pocalor B ropH3OHTANILHOM
HAMpPaBieHNN TaK, YTO OHO MOJNETaeT K 3€MIE NOH YrioM
0 .
o = 45", Kakoe pacCTOsHHE IO FOPHIOHTAAH NPONCTENO Teno?

3.12. C obpeiBa B ropH30HTAILHOM HaNpPaBICHHH OPOCAIOT
KaMeHb CO CKOPOCTHIO Vo = 27 M/c. Uepes kakoe Bpems Kaca-
TENLHOE YCKOPeHUE KaMHs1 OyAeT paBHO HOPMAJIbHOMY?

3.13. MuHOMET YCTaHOBNEH HA pac-
crosivum L = 8000 m oT BepTuransHoro of-
poiea Boicoto H = 105 M. Kak 6ausko
ocuoBanuky obpeiea (puc. 3.1) moryr
«mopobparbes» MHHBI €CIIH WX HauvyanbHas
CKOPOCTDb Vo = 300 m/c?

AR MR R R

3.14. Teno GpoweHO €O CKOPOCTRIO Vo
NOXA YIJIOM ¢ K ropu3onTy. Onpeaenuts pa-
AMYC KPHMBH3HBI TPAEKTOPHH B TOYKe OpOCAHHA U B TOUKE Mak-
CHMAJIBHOrO MOAbEMA.

puc. 3.1

3.15. Teno 6pomeno oA yriom K ropusonty. Ilpu xakom
yriie BpOCaAHHA panyyc KPUBM3HLI TPAEKTOPHH B TOUKE MAKCH-
MALHOTO NOAbEMa OyeT paBeH BbICOTE ITOH TOUKNA?

3.16. Ha kakoe MakCHMAaJIbHOE DACCTOSHME MOXKHO Opo-
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CHTBH MY B CHOPTHBHOM 3aie BbicoToit H = 8 M, ecnu Havaib-
Hasi CKOPOCTb MAYa vo = 20 M/c? PacemoTpers cnyaii H = 15m?

* 3.17. Kakyio MakcHManbHYIO MIOMANL MOXHO NMOJIMTB U3
[IJ1aHra, €CHNM CKOPOCTh BOAbI H& BbIXOAE K3 INJIAHrA
Vp & 10 MIC!)

3.18. C pepuuMHBbI TOpbI MOPU3OHTAILHO OpOLIEH KaMeHb,
KOTOpPHIH ynan Ha pacctosiiui L ot BepuinHbl. C Kakoi ckopo-
CThBIC OPOCHAM KaMeHb, ECTH CKIIOR FOpbl COCTABMKET Yroj o ¢
rOpU30HTOM? '

3.19. Teno, OporieHHOE CO CKOPOCTHIO Vo = 10 M/c oz yr-
nom o = 60" x TOPH3OHTY, NBAXABI IPOXOAMT BbicoTy h = 1,6 M.
Ha xakoM pacCTOAHWH HAXOAATCS TOYKH NPOXOXKJECHMs 5O
BBICOTBI?

3.20. M3 wmnanra, IeXalero Ha 3emne, noj yriom o = 45°
K FOPH30HTY BbITEKaeT CTPyA BORBI M NajJaeT Ha 3eMJII0 Ha pac-
crosanui L = 10 M o1 winanra. Kaxkas Macca Boan HaxoguTcs Ha
BBICOTE Bbitle h = 2 M, eciH ceyeHHe BBIXOJHOTO OTBEpPCTHA
wnanra S = 10 eM™?

3.21. Teno GpoweHo ¢ oDpbIBa CO CKOPOCTLIO Vo IO YIUIOM.
o K ropusonty. Ueped kakoe BPEMs HAMPABIEHHE CKOPOCTH
Te€/la CTAHET OEPNeBAHKYIISPHBIM HAIIPABICHHIO HayalbHO#H
CKOpPOCTH?

3.22. Teno OpoleHO CO CKOPOCTHIO Vy NOA YIJoM O K ro-
pusoHTy. Yepes kakoe BpeMs panuyc-BeKTOpD Tesa, NPOBEACH-
Hblil 3 TOYkH OpOcaHMA, U BEKTOp ero CKopoctd Oyayr nep-
NEeHAUKYJIAPHB?

3.23. ITon KakuM yriaoM K ropusoHty HeoOxoaKumo OpocHTb
Teno, Yredb PaBEHCTBO €r0 KHHETHYECKOH M NOTCHUMANBHOI
3Hepruif AOCTHIANACH B BbICIIEH TOUKE TPACKTOPHH?
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3.24. Teno GpouleHo co CKOPOCTbIC Vg f104 YIJIOM O K ro-
pusonty. Ha kakoit BelcOTe KHHETHHECKas Hepryus Tena Oyaer
paBHA NOTeHUMHANBHOH?

3.25. B uuaungpuveckuii cocya
HankMTa Boja 10 yposHs H. Ha sricore i
b = 1/3H or gHa B cTeHke npoznenaxo - -
ManeHskoe orpepeTie. Ha kako# Bel- - -
COTE€ OT JAHA HAAQ MNpOJENnaTh elle -
OaHO oTBepcrre, uToObl 00e cTpym - _
nagand B OAHY Touky (puc. 3.2)? - —
CkopocTb BBITEKAHUA CTPYH H3 OT- ‘777777770 700057707

BEpCTHs paBHa v = o/2gh, rae h - puc. 3.2
BBICOT& YPOBHS BOJBI HA/{ OTBEPCTHEM,

3.26. B nnmmuaprieckuii cocy Hanurta Bojaa 1o yposaa H.
Ha xaxoii BricoTe oT AHa cocyaa B O0koBOi cTeHke HeoOXoaH-
MO npoJjenaTs OTBepcTHE, YTOOL! JAbHOCTh NoJieTa TPy Obl-
714 MAKCHMANBLHOM?

3.27. bpocHB KaMeHb TNIOA YINIOM K FOPH3OHTY, HEOOXOAM~
MO MOPa3uTh 1ETb, HAXOAMIIYIOCA Ha BbIcOTe h M Ha paccros-
HuM L ot mecra O6pocanunsa. C kaxoii MHHI‘IMaJ]bHOPl CKOpPOCTbLIO
HeoOX0aUMO GPOCHTE KaMEHB?

3.28. Teno OpouieHo noa
yraom o Kk ropusonry. llpu
3TOM OTHOIUEHHE MAaKCHMAjb-
HOH BBICOTHI NOABEMA K JANb-
Hocti noaera H/L = a. Kakum puc. 3.3
Oyner ornowenwe Hy/L,, ecnu
Tesno OpocHTh NOA YrIIoM o = 90°- o ropu:somy?

3.29. Ha ropm3oHTanbHO NOBEPXHOCTH NEXHT nonycdepa
pazuycom R (puc. 3.3). C kaxofi MuHMManbHOH CKOPOCTBIO Vo K
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nojl KaKUM YrioM K rOopu3oHTy o Heobxoanmo GpocHTs Ka-
MeHb, uTeObI OH fepeneren Yepes noaycepy, He 3anes ee?

3.30. Ilymxa 1 nenp HaxoAsTCS HA ORHOM YPOBHE Ha pac-
crosHun 5,1 km apyr ot apyra. Yepes CKOAbKO BpEMEHH
CHaps, BBLUIETERHIMI ¢ HadanbHOl ckopocteio 240 m/c, noc-
THTHET Lenu?

3.31. Yenopex HaxoawTcs Ha paccrosinm L = 5 M oT Bep-
THKaNbHOI crenbl. C kakoil MHHUMaNbHOH CKOPOCTDIO 4€10BEK
JoJKeH 6pocuTh MAY, 4TO0LI MOCAE YRPYroro CTOJKHOBEHMA
OH BepEyJCcs obpatHo?

3.32. C xakofi MMHMMAaNBHOH CKOPOCTBIO HEOOXOAMMO
O6pocuTe Mau, yToOBI OH mnEpeneTen 4epe3 AOM  BHICOTOM
H =25 M u wnpuHok L = 12,5 M?

3.33. Ilon kakuM yriioM K TOPH3OHTY HeoOxoaumo 6pocHTh
KaMeHb, 4TOOLI OH BCE BPEMS YAasIcs OT ToUKU Opocanus?

3.34. Bpocus kameHns nox yriaoM o = 45 k ropusonty, He-
0OXOAMMO nONacTh B NENb, HAXONSMIYKOCA HA PACCTOSNHMH
L =12 M or mecra Opocanus v Ha Bbicote h = 2 M. C kaxoi
CKOPOCTBIO HeoOxonnmo 6pocHTb KaMeHb? '

e 3.35. Camonert nerur 1a spicore h = 1500 M co ckopocTbio
v =200 mM/c. M3 opyaus CTpenstOT N0 caMo/IETy KOI'Aa OH HaXo-
auTea TOuHO Haja opyavem. Iloa Kakum yrnomM K ropHuaoHTy
CNegyeT CTpessTb, €CHd HauyalibHaa CKOPOCTb CHApsAna
vy = 900 m/c?

3.36. Ilo ropusoHTanLHOH TOBEPXHOCTH C MOCTOAHHOM
CKOPOCTBIO €1ET TENEkKA, BEPXHAA TWIOCKOCTh KOTOPOl HakK/io-
HeHa K ropusoHTy noa yrioM a = 15°. Ha Tenexky ¢ BbicoTht
H = 15 m Ge3 HauanbHoii CKOPOCTH NajaeT MajaeHbKMWI WAPHK
(puc. 3.4). Ipu kaxoii CKOPOCTH TEAEKKH WAPHK, IOCHE YIPY-
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rorc CTONKHOBEHUS ¢ TENEAKON ynaneT Ha Hee B Ty XKe TOUKY'
byayr nu mocreayromme najesMs MAPUKA MONANATE B TY Ke

touky? BoicoToil  Tenexku
npeHedpeys. T

3.37. Jlonka nneiBeT CO H
cxopocteio 10 M/c mapannienn- y
HO Oepery Ha pacCcTOAHUM 5 M —_

ot Oepera. Manbuuk Bpocaer o
KaMEHb B JIOAKY B MOMEHT KO- 7777 7777 77 77777
r3a OHA [POIILIBAET MHMO
Hero. € KakoH CKOPOCTBIO
MaJBUMK OJBKEH BPOCHTH KameHb, eciin yron Gpocamus 45° k
rOpU3oHTY?

puc. 3.4

3.38. Teno, Gpoinensoe ¢ 10-MeTpoOBON BLICOTHI, YHANO HA
3EMITI0 Uepe3 2 ¢ KA PACCTOAHMK 3 M RO OPH3OHTANIM OT MECTd
bpocanus. C kakoit cxopocTeio Opocunu Teno?

3.39, CamosieT neTHT rOPU3OHTANIBHO Ha BRICOTE h €O cKo-
pocTsI0 Vo. JleTuMK HOkeH cOpocHTB Ipy3 B Uenb, HaXOns-
myrocs Bnepean camonera. Ilog Kakum yrioM K TOPH3OHTY
AETYMK AOJKEH BHIETH LEAbh B MOMEHT cOpacsiBaHus rpysa’

3.40. Teno OpoweHo NOA YrIOM K TOPH30HTY €O CKOpO-
CTBIO Vo. Hality ckopocTh Tena Ha rbicoTe h.

3.41. 1ga tena SpocaloT U3 OHOH TOYKU B OJHOM Hallpas-
nennw oy yrnom 30° k ropusonty ¢ untepnanom 2 CEKYHIbl ¢
onuHakoBOH ckopocTbie 60 m/c. Uepes xaxoe Bpems rocne
OpocaHus NepBoro Tesa PacCTOHUE MEXULy TENaMHM B NpoLiecce
nosiera OyaeT MUHHMaIEHbIM?

3.42. M, OpomeHHBIH OOHUM MATBYHUKOM APYFOMY 10X
YLJIOM K TOPM3OHTY CO CKOPOCTBIO Vo = 20 M/c, nocTur abiciuei
TOYKH TPAeKTOpMH uepe3 cexyHay. Ha kaxom paccroanuu na-
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XOAATCH MANLMUKKH?

3.43, C BbIIKH U3 ABYX Pa3HBIX TOYCK OHOBPEMEHHO ro-
pH3OHTA/ILHO OPOLIEHD! ABA KAMHA ¢ OAMHAKOBBIMH CKOPOCTS-
mu 5 M/c. PasiocTs BeICOT Touek Gpocarns pasua 10 m, a pas-
HOCTh PACCTOAHHE OT TOMEK NMANEHuMs O BHIWKY pasHa 5 M. C
KaKOH BLICOTH! HPOCHIH KaX /bl KaMeHb?

3.44. Msu, Gpowennblii nox yrnom o = 60° K ropH3OHTY,
yepes t = 1 ¢ 10AlAeT B TOYKY, HAXOAALIYIOCA HA BBICOTE
h =1 m. HaiiTn paccressie, KOTOPOE NponeTen mMau No Topu-
30HTAJH.

3.45. lansnocTe monera Tena, OpPOINEHHOTO 1104 YEIOM K
rOpH30HTY, paBra L = 10 M, a Bpema nonera t = 5 ¢. Onpene-
NUTH HaubOoMbLIYI0 BEICOTY [OXBeMa Tena, yroi Gpocanus u
PAABYC KPHBHM3HLI TPACKTOPUY B TOUKE HAUOONBIIErD NOALEMA.

3.46. Kamennb Gpower co ckopocteio vy = 10 m/c moa yr-
noM o = 45° x ropusonty. Ha xakoii BeIcOTE BEKTOD ere CKOpo-
cru Gyuer vanpasne nos yriom B = 30° x ropusonty?

3.47. Camosner JICTUT MOPH3OHTANLHO NO OKPYXHOCTH Pa-
auycoMm 1 KM Ha BBICOTE 1,5 KM € IIOCTOAHHOI CKOPOCTHIO
100 m/c. C unTepBanom epemenn 10,5 ¢ ¢ camonera cOpaceipa-
10T nBa mewka. Ha xakoM paccTOAHMM OPYr OT APyra Mewxu
YHagyT Ha 3emMao?

3.48, JlansHoCTh ponera Tena, OPOLLIEHHOTO TIOA YIJIOM K
ropusoHTy, pasia L = 10 m, a spema nonera t = 5 ¢. Onpene-
JUTh HauOONBIIYIO BBHICOTY NOABEMA, Yron OpocaHus Tena u
panlyc KpHBM3HBI TPAREKTOPHH B TOYKE HAHOONLILEro NOAbEMA.
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4. KuneMaTHKa ABMMKCHMA N0 OKPYXKHOCTH

4.1. Panuyc pyKoATKH KOJOAC3HOTO ROpoTa B 3 pasa 6oab-
ule pauHyca Bana, Ha KOTOpblii HamarviBaercs tpoc. Kakosa
AuiHEHHA® CKOPOCTH KOHLUA PYKOATKH, €C/IH BEApPO ¢ rnyOuHBI
10 m noauumaercs 3a 20 c?

4.2. C xakoii CKOPOCTEIO aBTOMOOHIbL JO/IKEH TIPOXOAHTD
CEPEIMHY BBIITYKIOro MocTa paanycoM 40 M, 4ToObl LIEHTPOCT-
PEMHTEABHOE YCKOPEHME PaBHANOCHE YCKOPEHMIO ¢BOCOAHOrO
naneHus?

4.3. MaxoBuk nenaer 3 obopora B MunyTy. Haiiti yriosyto
CKOPOCTh BPAIICHUA MAaXOBHKA.

4.4, YrnoBas CKOPOCTh BPAIEHH JIOMACTEH KOJIeca BETPO-
nemnratens 6 ¢ HaiiTH HeHTPOCTPEMHTENILHOE YCKOPEHHe KOH-
LIOB JIOTIACTEH, eC/iM MX JIMHEHHAs CKOpOCTs paBHa 20 m/c.

4.5. Hepuon epatieHus naat@opMel KapycenbHOrO CTAHKA
3,14 ¢. HaliTn ueHTpOCTPEMHTENLHOE YCKOPEHUE KPaifHHX TO-
yex naaTGopMbl, eciu ee AHaMeETp S5 M.

4.6. Teno nBHXKETCA MO OKPYIHOCTH C NOCTOAHHOH CKOPO-
creic 10 m/c. OnpeaenuTh H3MeHEHHE CKOPOCTH Teja 3a 4yer-
BEPTEH NEPHOAA; NONNEPHOAA, NEPHON.

4.7. Munyrnas ¢rpesika 4acos B 1,5 pasa NJiMHHeEe 4aco-
BOil. Bo ckONbkO pa3 nHHEHHAS CKOPOCTL KOHLZ MHHYTHOH
cTpenxu GoNbLIe KOHHUA 4aCOBOH?

4.8, KakoBa ¢kopoCTh O3/, €CNH €ro KOJIeca, MMEIoUIHe
anamerp 1,2 m, nenator 160 oBopoToB B MunyTty?

. 4.9. OnpenenuTb CKOPOCTh M YCKOPEHHE TOUYEK TOBEPXHO-
cri 3emnu, Haxommuuxca sa mupore 30", Panuyc 3emmn pasen
6400 km. :

24



4,10, Crepxenb annnoi / = 50 cM Bpamaercs BOKPYr ocH
nepneHanKysapHol cTepxHIo. Ilpn 3TOM NHHelHbIE CKOPOCTH
KOHLOB CTEPXXHdA paBHbl vi = 10 cM/c U vo = 15 cm/c. Hatitu
YrROBYKO CKOPOCT BPAIEHHA CTEPIKHA.

4.11. Yepes Onox paamycom R = 50 mm, Bpamarommics
BOKpY! FOPM3OHTANLHCOH OCH, nepekHnyTa Hurb. I'pysbt, npuss-
3aHHLIE K KOHUAM HHTH, ABIXKYTCA C NOCTOAHHOH CKOPOCTLIO
v = 20 cm/c apyr oTHocHTensHO apyra. OnpenenyTs yrnosyto
CKOpOCTH Bpailenns 6noka.

4.12. Topuszonrranbias 1iargopMa paguycoMm 2 m paBHO-
MEPHO BPAIAETCA BOKPYI BEPTHKANBHOH OCH € YIJIOBO#H CKOpO-
ctuio 2,5 of/mun. o kparo nnardopmbl maraer uenosBexk co
ckopocTeio 1 mM/¢ oTHocuTenbHo muargopmel. Onpenenute yo-
KOpPEHHE 4YeIOBEKa, €C1 OH Iaraer, a) B HanpaBJIeHHH BpalLe-
His; O) B IPOTHBONONOXHOM HANPABJIEHHH.

4.13. Hunkeap paauycom R 3axar mexzay ABRyMs mapan-
nenbHbiMK pefikamu (puc. 4.1). Peiixn ABMXYTCA napajuie/ibHO
caMuM cebe € MOCTOSIHHBIMM CKOPOCTSIME Vi U Vo, QnpeaenuTs
YFAOBYIO CKOPOCTD BPALEHHA WHIHHAPA H JHHEIHYIO CKOPOCTh
ero neHTpa. IIpockank3biBaHHA HET.

@,

puc. 4.1
4.14. INponeanep camonera pagunycom 1,5 M Bpainaercs ¢
qacroroil 2000 ob/mur. CxopocTe camonera OTHOCHTENBLHO
3emnn 162 km/u. OnpenennTs CKOPOCTb TOHUKH Ha KOHIlE 1po-
nennepa. Yro npeacrasaser coboit TPAEKTOPHA JBHXKEHHS 3TOH
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TOUKH?

4.15. CxopocTb TOYKHM A BPaUAIOWIETOCK JMCKA PaBHa
50 cm/c, a ckopocTs ToukH B, Haxomsuueiica Ha 10 cM Gnmxe k
ocu nancka, pasHa 40 cw/c. Onmpenenurb YIrioBYID CKOPOCTh
BpALUECHHUs AUCKA, i

4.16. TTo ropusoHTasbHON nopore
He3 npoCKaNb3bLIBAHUA KATHTCH TOHKHI
obpyu panuyca R €O ckopocTsio vy
(puc. 4.2). Halitu 3aBHCHMOCTL CKOpO-
¢ty Touek oOpyua or yria o (v(a)).

4.17. Juck katnres Oe3 npockanb-
3bIBAHHS C TIOCTOAHHOW CKOpOCTBIO V puc. 4.2
1o ropH3oHTaNbHOW nopore. Paguyc nwcka pasen R. Haiirn
FeOMETPHUECKOE MECTO TOYEK HA HHCKE, CKOPOCTH KOTOPHIX B
NAHHDBIIT MOMEHT BPEMEHH PaBHBI V.

pue. 4.3
4.18. [Ilpa aucka cesazaHbl Mexay cofoil wxusom. Jlesbiil
AUCK KPYTHTCA C YrRoBo#i ckopocteio . Onpenenurs fHHEH-
HYIO CKOPOCTBL TOUKH A mpaBoro pucka (puc 4.3).

4.19. Kpusomun OA, spamaace ¢ yraoBoi CKOPOCTBIO
®=2,5¢", IPUBOUT B NBIKEHUE KONECO PALHYCOM T = 5 CM,
KaTsglleecs O HEMOABIKHOMY kojiecy paauycoM R = 15 em.
Haiiti ckopocTs Touxu B (pHc. 4.4).
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4.20, Kpusownn OA, spama-
sick BOKpYr Touky O, NpHBOAMT B
npMxkenue koneco 1 panuycom R =
20 cM, KaTslneecs No BHYTpPEHHei
nosepxuocTH Kpyra 2. Koneco 1,
conpHKacascb C konecom 3, 3a-
CTABJISIET €r0 BPAIMATLCA BOKPYT
rouku O (puc. 4.5). Bo ckonbxo pa3
YriioBasi CKOPOCTb Koneca 3 Gonbiue
YIJIOBOH CKODOCTH KPUBOLIHIA, €CIH
paguyc kosieca 3 pabed r= 10 cm?

4.21. Touxa aBHXeTCA MO OK-
PYKHOCTH CO CKOPOCTLIO V = at, rle
a = 0,5 m/c’. Haiita ee nonsoe ycko-
peHye B MOMEHT, KOraa OHa apoiner
0,1 nauHBL OKPYXKHOCTH NOCKE Hauya-
A2 IBHKEHHA. ‘ : puc. 4.5

4.22. Ecnan koneco KaTHTCS MO TOPH3OHTANLHOH AOpOre
0e3 npockanb3biBaHUA, TO TpaekTopuell mobod Touku oboxma
KoJieca SBISETCH JIMHHA, Ha3dbiBaemas uuxnowpoi (puc. 4.6).
Onpepenutb pagMyc KPHBH3HBI LIMKJIOWUZLI B BEpXHEH TO4KE,
ecny paavyc koneca R.

puc. 4.6
4.23. Mannlit paguyc Hecywiei 4acTH TPaMBaHHOIo Kojeca
paeeH r, a Oobwoi papuyc - R. OnpenennTs paiHyc KPUBH3IHb
UHKNOKABL B BepxHeit Touke (puc. 4.7).
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. puc. 4.7
4.24. [To peprukanbHOIl BHIHHAPH-
4ECKOH TTPOBONOUYHOH CIHPANH ¢ AOCTO-
SIHHOI CKOPOCTBIO V COCKaNb3biBaET Oy-
cubka (puc. 4.8). Onpenenuts ycxope-
Hue OyCHHKNM, €CnH pasHyc BHTKOB CITH-

pamu pased R, a war criupanu - h.

R
4.25. Teno nsuxKercs no OKpPyKHO-

¢TH pamuyca R €O CKOpoOCThIO, koTOpas
3aBMCHUT OT BPEMEHH 110 3akoHy. v{t) = k-t. Haiiru 3aBucumocts
NOJIHOrO YCKOPEHHSI OT BPEMEHM.

pHe. 4.8

4.26. Uepes kakoe BpeMst BCTPEYalOTCH MUHYTHAs M 4aco-

Bas CTpenkn 4acos? B
Ve
4,27. 3aBuCHMOCTB  KOOPHMHAT
JBHXYIRETOCHA TEAa OT BPEMEHH UMEIOT
Bl X(t) = R-sin(ot); Y(t) = R-cos(wt). € D
Onpenenutb TPaeKTOPHIO IABWXKEHHA M
YCKOpeHMe Tea. " Vi
4.28. Ilnockuii oOpyu nBiKercs prc. 4.9

T4K, YTO B HEKOTOPHII MOMEHT BpEME-

HH CKOPOCTH KOHLIOB nuamerpa AB nexar B minockoctu ofpy-
ua, neprieHIUKyNApHbt AB u pasHbt va 1 va. Onpenenurs cko-
poctu Touek C u D, ecan CD Toxe aMamerp nepreHauKymsp-
Helii AB H 3TH CKOPOCTH TOXeE fieXaT B MJIOCKOCTH oOpy4a
(puc. 4.9).
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4.29. Touka HaUMHACT XBATATLCH HO OKPYXKHOCTH pajuyca
R ¢ TaWreHuHanbHbiM yCcKOpeHHeM a. Kak 3aBHCHT OT BpeMeHH
YroJl MEXKIY BEKTOPaMid CKOPOCTH H TIOJHOTO YCKOpeHHs:?

4.30. TIpu nBHXEHHM TOMKH TIO OKPYXHOCTH paauyca R
HEHTPOCTPEMUTEALHOR YCKOPEHUE 3aBUCHT OF MPOIAEHHOrO
nyTH NO 3aKOHY &, = O-S, Te O - H3BCCTHaA mocrosHHas. On-
PEAECIHTH 3ABUCHMOCTDL CKOPOCTH TOYKH OT BpemenH (v = 0).

4.31. Teno OpoureHo €O CKOPOCTHIO Vg 104 YIJIOM ¢ K I'O-
pusonTy. OnpenesuTe CpPEIHIOI 32 Bpems MOJiCTa YIJIOBYIO
CKOPOCTb BpaueHHA BEKTOPA CKOPOCTH TeJa.

4.32. HanpasneHre Bpauiennsa 3eMan BOKPYr CBoeli OcH
COBMajaer ¢ HampasieHHeM ee BpameHus Boxkpyr Connuoa.
Cxounpko cytox Opuio Obl B roay, ecnn 061 3emus Bpamanaco
BOKPYTF CBOEi OCH B NNPOTHBONONOXKKYI) CTOPORY?

4.33. Brewnnii papuyc
moamunHuka pased R, a pa-
auyc mapukos - r. lomuukn-
HHK KATHTCA 1O FOPpH30HTANb- —>
HON NOBEPXHOCTH C TOCTORH-
HO# ckopocTeio v (puc. 4.10).
[Tpx 3TOM BHYTpeuHss BTyJKa
He Bpamaercs. Onpenenurs puc. 4.10
YIIOBYH CKOPOCTb BPALLCHHSA
irapuxos. Iipockanb3piBanus HeT.

4.34. Teno HauuMHAECT ABHIAaThCA IO OKPYKHOCTH M3 CO-
CTOSIHUA [IOKOS C pPABHOMEPHO BO3PACTalolEN CKOPOCThIO.
Ckonbko 000pOTOB CAENAET TEIO K MOMEHTY KOTAA LIEHTPOCT-
PEMHTENBHOE YCKOPEHHE CTAHET PaBHO TaBreHLHansHOMy?
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5. OTHOCHTCIBHOE ABUKCHHE, llnmlcenne C0O CBA3IYMH

5.1. Poibax nepenpaBnsercs 4yepes PeKy, BbJICPXKUBas Kype
nepnenukynsipHo 6epery. Ha xakoe pacerosinne cHecer nouky,
ecnn wupuHa pexd 100 M, a CKOPOCTL OAKH OTHOCHTENBHO
BOZAbI BIBOE DOJIbIIE CKOPOCTH TEUEHHA peKn?

5.2, Poibak nepenpasnsierca yepes pexy mupuHoii 100 m.
CxopocTh JI0KM OTHOCHTENIbHO BOABI BIBOE MeHbllle CKOPOCTH
TeueHus. Ha xakoe MUHMMANBHOE PAacCTOAHHE OTHOCHTENILHO
Oepera Moxer cHectd nonaxy? Kakoe paccrosnue mnpu 3toM

npoiiner nonaka? v
1 v,
5.3. Kopabme Beixomur H3 AN 51>\B
NYHKTa A 110 YrjioM O K JUHUK
fepera. OBHOBPEMEHHO U3 MYHK- puc. 5.1

Ta B Boinyckaior Topneny (puc 5.1). Hon xakum yraom k Hepe-
ry HEODXOMHMO HaNpaeuTH TOPHEAY, YTOOL OHA TOPAa3MiIa KO-
pabnb? CxopocTts kopabnsi v, CKOPOCThL TOPNENBI Vz.

5.4. Uenopex HaXxoAMTLCA HA paccTOAHUM S OT npamoii go-
porn, 1¢ KOTopoil exer asrodbyc co ckopoctsio v. B tor mo-
MEHT, KOrRa YejnOBEK 3aMeTwi aBTodyc, paccTosHue MeXAy
HiMH Obino paBho L. C kaxcil HaumeHbIUeH CKOPOCTBIO N10J-
weH 0exarb 4eNoBeK, YTOOb! yeneTh BCTPETHTLCA ¢ aBTo0ycom?

5.5. Moe3n aBHXKETCA B BOCTOYHOM HAIIPABIEHHU CO CKO-
pocTbi0 27 KM/Y H NAacCAKUPY KAKETCR, MTO BETEP AYET C CEBE-
pa. CoxpaHas TnpexHee HANPABACHHE JABWKEHUA, 1I0e31 YBEu-
YKJI CKOPOCTD A0 54 KM/Y M NAcCaXKUPY YiKE KAKETCH, YTO BETEP
ayet ¢ cepepo-Bocroka. Onpenenurs HanpasieHue BeTpa H ero
CKOPOCTb.

5.6. [Isa xopaOnsi MibIBYT HaBCTpPeUy APYF APYTY CO CKOpO-
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" cTAMH V| H V2. B MOMEHT Koraa paccTosHHe MEXAY HMMH paB-
Ho L, ¢ onHoro u3 kopabneii B3neraer romyOb # JIETHT K Opyro-
my kopabmo. JlonereB no Hero, ronyds passopayuBaeTcs M
nerut ofparHo. BepuyBmuch k nepsomMy kxopabmo, ronyGhb
OnATL Pa3sBOPAUMBACTCA M JIETHT K BTOpomy M T. A. Kakoe pac-
CTORHHE NPONETUT ronybb A0 MOMEHTA BCTPEedH Kopabneid, ec-
JIA OH JIETAET CO CKOPOCTHIO V7

5.7. TIo aByM TPAMBIM AOpoTaM, yroJl MEXAY KOTOPbIMH
pase 60", yRassCh OT NepexpecTka, ABHKYTCA B2 aBTOMOOH-
ast co ckopoctamd 10 m/c u 20 M/c. B momenT t = 0 paccTosHue
mexny aBToMoOunamu passo 300 m. Yepes kaxoe spems pac-
CTOSIHHE MEX/y HUMH yIBOUTCH?

5.8, JIse uacTHHBI IBHXKYTCA CO CKOPOCTAMH Vi M V2 MO
ABYM B3aHMHO NEPHEHTHKYIAPHBIM NPAMbBIM K TOUKE MX nepe-
ceueHuA. B MoMeHT t = () 4aCTHUBI HAXOOMINCH HA PACCTOAHUAX
L u L, or nepexpecrka. Hepes kakoe BpeMs pacCTOsHHE MEXIY
yacTHuaMi Oyner MuHMMAIb-
HBIM?

5.9, /lBa Tena pasroMeEpHO
BBIKYTCA 110 NPAMBIM, niepece-
KaloMHMCE TOR yriiom o, (puc. -
5.2). CxoOpOCTH TER OUHAKOBLI puc. 5.2
 paBHb! v. B Moment t = 0 Tena Haxoaunucek B Toukax Oy u1 Oa.
Paccrosinne O,0; = L. Hepes xaxkoe Bpems PacCTOAHUES MEXKRY
TenamH OyzeT HaHMEHbLINM H KaKOBO 3TO paccroaHne’

5.10. Tennoxon nsuxercs NO 03epy NMapainensdo depery
CO CKOPOCTEIO V) = 25 xm/y. Ot Bepera OTXOANT KaTep CO CKO-
pocTbio v, = 40 xm/4. Yepes xakoe HaHMeEHbLICE BpeMs Karep
CMOXET HOTHATH TEMJIOKO, ECIY B Ha4aNbHbIH MOMEHT TeNI0-
XON M Karep HaxoZHNMCh Ha oauoii Hopmanu k Oepery u pac-
CTOSTHHE MEXy HuMHM Obino S = 1 km?
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5.11. Manbuux pocrom 1,5 m Be-
KHT CO ckopocTeio 3 wm/c mon ¢ona- e
peM, KOTOplii BUCHT Ha Bhicote 3 M.
Kaxoi CKOPOCTBIO TiepeMelaeTca TeHb
OT rofICBLI Mab4uKa? ®

- §.12. Jlyu cBera mapmaer Ha DKpaH o
OA, xoTOpbIH BpamaeTcs BOKPYr OCH 0
O (puc. 5.3). Jlyq obpasyeT Ha dxpaHe 7%7
saituuk C. Yrnosas ckopocTe Bpallle- puc. 5.3

HHSL DKpPana @, Yrol Mexzay
ay4oM | ropusodToMm o, C xa-
KOH CKOPOCTBIO NepeMelnaeTcs
3aliuMK NO 3KpaHy, KOrna Kpan
MPOXONUT BEPTHKAIBHOE MO~

L. |

puc. 5.4
noxeHue? Paccrosinue OC B
3TOT MOMEHT paBHO /. r

5.13. Tnardopma nepe-
MELIAeTCA Ha JBYX KPYTbIX
OQVHAKOBLIX KkaTkax (pHc. .
5.4). Ha ckonnko nepensu- - puc. 5.5
HYJICA KaXABIl KaTOK, eclu
nnardopma nepenrusynack Ha 10 em?

5.14. Jlocka anuuHOH / 01HUM KOHLIOM JIEXUT Ha LHAHHIDE,
a #apyroii KOHen yzep>Kupaercs yenosekom (puc. 5.5). Yenosek
HauMHACT TOJIKATL AOCKY BHepes, BCNEACTBHE HEro HWIHHAD
xarures 6e3 mpockanb3biBands. Kakoit nyTe QOJOKeH fIpofiTH
4eNIOBEK, YToOb! NofiTH o uunnEapa?

5.15. Crapsip, sersuit rOpH3OHTAABHO CO CKOPOCTBLIO v,
Pa3pbIBAeTCA HA DONBLIOE YHCIIO OCKOIKOB, DA3NETAIOLHXCH BO
BCEC CTOPOHBI C OJIMHaKOBBIMM cKopocTamM. Halitu cxopocts
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OCKOJIKOB, JIETAIIMX BEPTHKANLHO OTHOCHTENBHO 3EMIM, €C/IM
MaKCHMAlIbHas# CKOPOCTb OCKOAKOB PaBHa U.

5.16. IIpoxexrop O yc- 0 X
TAHOBNEH HA DACCTOSMMN Lbllll Ll l il il Ll ™y
/=100 M or crenrm AB u & & B
6poCaeT CBETNOE NATHO Ha
creny (puc. 5.6). [Tpoxexrop
BpallaeTCs, Aenas oaus 06o-
por 3a T = 20 ¢. Hanucatn O
ypasuenue aminkenus  X(t) puc. 5.6
CBETHOrO AATHA MO CTeHe. 3a Ha4ano OTCHETa NPHHATE MOMEHT,
KOT/1a NATHO HaxoanTtcs B Touke C.

5.17. Tpu uepenaxy HAXOUATCH B BEPHIHHAX PABHOCTOPOH-
HEro TPEYronbHUKa co CTopoHoH a. OHM HAYURAIOT OIHHOBpE-
MEHHO HBHIaThCA C MOCTOSHHBLIMH 110 MOJYJK CKOPOCTSMH V,
NpU4EM NEepBasi 4epenaxa BCe BPEMA NEPIKHT KYPC Ha BTOPYIO,
BTOpAs - HA TPETHIO, & TPEThA - HA NePBYI0. Yepes kakoe BpeMa
uyepenaxH BCTPETATCR M KAKOE DPACCTOsAHME OHWM mpoiimyT no
BCTpEUn?

5.18. IlpsiMaa y = 2X HA4MHAET ABHIATBCH CO CKOPOCTBIO V
Bitunb OCH y. C KakOil CKOPOCTBIO ABHXKETCS TOUKA Mepeceye-
H4 3TOH NPAMO#H C OChIO X?

5.19. /lee npameie, nepece-
KawuHecsa MoK VIJIOM O, ABHXKYTCSH oy
€ ONWHAKOBBIMH IO MOAYJIO CKO-
pocTsMH V B HampaBieHHsX, nep-
HeHAHKYASPHBIX caMH cebe
(puc. 5.7). C kaxkoH CKOPOCTBIO

uc. 5.7
ABMIKETCH TOYKA MX Nepecederns’ P

5.20, Peuinte 3anauay Ne 5.19, ecnu cKOpOCTH NpsSMBIX Ha-



npasJieHbl KaK Ha puc. 5.8,

5.21. U3 nByx Touek, pacro-
NOKEHHBIX HAa OAHON BLICOTE H
Ha paccrosHumu / apyr or apyra,
OHOBpPEeMERHO  OpocaloT aBa

puc. 5.8
TeNda: OAHO BEPTHKANBHO BBEPX
CO CKOPOCTDHIO vy, APYroe ropu3oH- A
TalbHO €O CKOPOCTHIO Vz B Ha-
npaenesny nepsoro Tena. Hairu
HAaHMEHbLICE PAacCTOAHMM MEXAY Vo
TENAMH. —
B C
5.22. U3 toukr B Opocaior puc. 5.9

KaMeHb B TOPH3OHTANBLHOM Ha-

npaeaennu BC ¢ HadanbHo#i cKOpocThIO Vo = 10 M/c. Onnospe-
MEHHO K3 TO4KH A, nexaiteii Ha 10 M Bbiie ropusonTany BC
Hauunaer ¢soboaHO nanaTe BTOPOI kameun (puc. 5.9). Yepes
KaKoe BpEeMs PACCTOMHUE MEXAY KaMHaAMH OyleT MuHHMAanb-
HbIM 4 yemy ono paBHO? PaccrosHue BC = 10 M, -

5.23. 113 oaHol ¥ TO# e TOYKM ONHOBPEMEHHO OpocaroT
OBA KaMHS ¢ OAHHAKOBBIMH HAYaJBHBIMH  CKODOCTAMH
vo = 10 M/C. OMH - BEPTHUKANLHO BBEPX, APYroi - noa yriom
o = 30° k ropusonty. OnpenennTs PACCTOAHHE MEXTY KAMHSMH
yepes t = 2 ¢ nocie Opocka.

5.24, o rpA3Boii nopore eayt Apyr 3a APyroM 1Be Mallu-
Hbi €0 ckopocThio v. Ilpy kakoM MUHHUMaNbLHOM PacCTOSHHH
MEXIY MAWHMHAMM T'PH3b, CPLIBAIOMIASCH € KOJNEC MepeaHeil
mainkbbl, He Oyaer nonagats Ha 3agH010? CuMTats, UTO B MO-
MEHT OTpPBIBA CKOPOCTb KOMKOB IPASH PaBHZ CKOPOCTH COOT-
BercTByioLlell ToukH Koneca. Paguyc xoneca CUMTATh MalbiM
O CPABHEHMIO ¢ NANBHOCTBIO TIOJIETA TPA3K.
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5.25. Marnwtodonnas neHra cMaTbiBaeTcs ¢ 6061MHBI ¢ no-
CTOMHHOIT ckopocTbio v. HalTH 3aBUCHMOCTL Paanyca JEHTHE
Ha 600BHE 0T BpemeHn, ecin HaYaNbHBI pajHyc Re, a Tonum-
Ha neHTh d << Ry.

5.26. JIpa Tena oaHOoBpeMEHHO OpOLICHbI H3 OAHOI TOYKH C
OAMHAKOBBIMH CKOPOCTSIMH Vy NOA YINaMK O H /2 - O K rOpu-
30HTY. Kax 3aBuCHT OT BpeMeHH paccTOAHHE MEXAY TeAaMu?

5.27. Ilo croponam mnpsmMoro yria
npmxkeTc crepxedb, Koneu B crepwHa
ABHKETCS BOPABO C HOCTORHHON CKOPO-
cretio v (puc. 5.10). Hanucare 3asucu-
MOCThb OT BPEMEHH cKopocT# ToukH A, 3a
Ha4alo OTCYETA MPUHATh MOMEHT, KOria
CTEPIKEHD CTOAN BILIOTHYIO K BEPTHKAaNb-
Hoit crene. Onpenenurb TPAEKTOPHIO
JBMKEHHS CepelHHEl crepkHA C M cKxo-
pocTh TOUkH C B MOMEHT, KOI1a YI'OJI MEXKY CTEPXKHEM H Bep-
TUKAJILIO paBeH o = 457, KoHel A CTep)KHA CKOJIL3HT BCE BPeMs
0 BepTHKAALHON cTeHe. [lnuua crepxkna /.

puc. 5.10

5.28. Crepxenb AB nBikeTcs Npou3BojbHbIM obpasom. B
HEKOTOPBIi MOMEHT BPEMEHH CKOPOCTb TOUKH A pasHa v H Ha-
fipaBAeHa NOA YriOM ¢ K OCH CTePXKHA, 8 CKOPOCTb TOYKH B
HanpasneHa non yrioMm B x To# ke ocu (puc. 5.11). Onpene-
JHTH CKOPOCTL TOUKH C - cepelviibl CTEPXHA - B 3TOT XKE MO-
MEHT.

Vv
A C B
puc. 5.11

5.29. C xakuM YCKOpPEHHEM JIONKHA JBHIaThCA HaKNOHHAR

(]
wn



IUIOCKOCTE BINPABO, yToObl HE MelaTh TCRY cBOOOAHO TanarTh

(puc.5.12)? VYroan HakmoHa
MIOCKOCTH ~ CL. &
5.30. Benocuneaucr, He —
Bpallasd nepaJisiMH, JBHXKETCH
110 TOPH3OHTANLHOH OKPYXHO- puc. 5.12
ctH. Ilpn 3TOM nepensee kojeco BenocHnena ABMKETCA MO OK-
pyxkuocTu paamycom R. Halith paguyc OKpy»XHOCTH, 10 KOTO-
POH ABYKETCH 3alHEE KOJIeCO, €CAH PacCTOSTHUE MEXKIY OCHMHU

konec pasHo / (R > /).

5.31. Tl'opusonranbuas mnardpopma IBHXKETCH CO CKOpO-
cthio v. Ilo nuardopme, ¢ OOMHAKOBLIMM OTHOCHTENILHO NIAT-
(hopMbI CKOPOCTSIMH U, ABIDKYTCs AB2 Tena. CKopocTh ONHOTO
U3 HHMX MO HANPABICHHIO COBMANacT ¢ BEKTOPOM V, a BTOPOIO -
NeprneHanKyJispHa Bektopy v. Onpenenurs yroja Mexay ckopo-
CTAMH TEJl B HEMOMBHXHOI CHCTEME OTCUeTa.

5.32. 3a kaTepom, ABHKYIIHM-
¢t co ckopoctsio 30 km/u, eper
CIIOPTCMEH HA BOJAHBIX JIBDKAX
(puc. 5.13). Yram mexnay BexTo-
paMH CKOpPOCTEH KaTepa M JIbDKHH-
xa M Tpocom pasubi: oo = 150°%; B =
60°. Onpenenuts CKOPOCTh ITBIK-
HHKA.

5.33. I'pys noaHumaercs npu
NOMOHYH MABYX HENOABMKHHIX Ono-
koB. OmnpenennTb CKOPOCTH Ipy3a B
MOMEHT KOT[Aa YrOll MEXAY HHTAMH
paBeH O, €CJIH HHTH BLITATHBAIOTCS C
OIMHAKOBbIMH M MOCTOSIHHBIMH CKO-




poctamu v (puc. 5.14).

1 /5,34, 1py: nomvumaercs nipu
NOMOLWM ABYX HENOABHKHBIX H ONHO-
ro NOABMXKHOro 61n0koB. OnpenenuTs
CKOPOCTb IPY3a B MOMEHT KOFJIa yroJ
MEXAY HMTAMHY PaBeH O, €CJIH HHTH
BBLITSTHBAIOTCS CO CKOPOCTAMH U M V
(puc. 5.15).

5.35. /lBe pacnonoxXeHHBIC PAAOM JNaTGOPMEl BPALLAIOTCH
8 MPOTHBONONOXKHLIX HAMPABAEHNUAX ¢ DIANHAKOBLIMH YTIOBbI-
M ckopocTami ® = 1 ¢, B Toukax A, u A, cTosT ABa HaGmO-
narensi. Masecrno: O0; =5 m, O4A| = O:A; = 2 m. HaiiTh cxo-
pocTb HabmiofaTens A OTHOCHTENLHO Habmioaatens A; B yka-
3aHHbil Ha puc. 5.16 MOoMeHT BpeMern.

puc. 5.15

5.36. Crepxxens» AB npusoaurcst B Asuxkenwe Hurpio BC
(puc. 5.17). Koraa crepikeHb MpOXOAMT BEPTHKANbHOE MOJIO-
KEHHE CKopocTh Toukd C paBHa v, a yroa Mexay HUTBIO H
crepxxkHem - ¢, Halitrn crkopocTsk Touki B B 9TOT MOMEHT,

5.37. I'opusoHranbHaa nnardopma pasHOMEpHO Bpawaercs
BOKpYT BepTHKaabiiofi ocu. Tlo kparw nnardopmsl ¢ MOCTOSH-
HOU CKOPOCThI) UAET yenorek A (puc. 5.18). Yckopenue venc-
BEKa OTHOCHTENbHO nardopmsbl pasto 0,5 m/c’, a nepenocroe

B
o
C
W
. A

puc. 5.16 puc. 5.17 puc. 5.18
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YCKOPEHHE TOuYeK Kpad nnat-
dopmel - 2 m/c’. Haittu abeo-

o™\
JIKYTHOC YCKOPEHHME YETOBEKA. " o

g

5.38. T'opusoHTanbHbiii
cTepxeHb JUIuHOM I Bpalaercs

pue. 5.19

o

BOKPYT BepTHKanbHOH ocu O ¢ yrioBo# ckopocThie ® (puc.
5.19). Ha aswxywmuiica kKOHew CTEPIKHA HACAKEHO KOJAECO Pa-
ARYCOM I. YTOI MEXIy OCBIO KOJNECA M CTEPXKHEM PAaBeH «, a
CaMo KOMECO KaTHTCA MO ropu3oHTansHoMy crony. Haiitu yr-

NOBYIO CKOPOCTL BPAalMCHHA KOJIECA.

5.39. Koneco paauycom R xa-
THTCR Oe3 NpocKans3bBAHHA C 110-
CTOAHHOH CKOPOCTBIO V 1O NOPH3OH-
TanbHOH nosepxHoctH. Hpunas no-
noxxenue TovxH A Ha puc. 5.20 3a
Ha4yaabHOE, HANHCATL 33BUCHMOCTH
€€ KoOpAHHAT X4 U Y 4 OT BPEMEHH.

5.40. Ilap wmoxer cBobonHO
BPAILATLCS BOKPYF TOPH3CHTAILHOTO
crepxHa OA, KOTOpHIE, B CBOK Oue-
penb, BpAIAETCH C YIAOBOR CKOPO-
CTBIO @y BOKPYI' BEPTHKAIBHON OCH
(puc. 5.21). Onpepenuts Yrnosyw
CKODOCTb BpAalGHHSA Uiapa, ecly fpo-
CKAIb3bIBAHNA HET

A

Y




6. InHAMIKR MaTePHAINbHON TOYKH

6.1. K Teay, nexawemy Ha riafkodl ropu3oHTaNbHON MO-
BEPXHOCTH, HPUIOKEHE HEKOTOpas CHIA, NoA HeliCTBIieM KOTo-
poOii TEN0, ABHrasCh U3 COCTOSIHMA NMOKOA, HAa NyTh 1 M nproG-
penno cxopocts 10 M/c. Kakyto cuity npunoxunu K veay, ecau
ero Macca 1 kr? 1

6.2. Teno maccoif m = | Kr yaepKuBaercs
HUTBIO, nepedpouienHoil yepes Onok. Onuna-
KOBA JIM CHAA MPHIOKEHHAsA K HHTH B [10JI0XKe-

ansix 1 u 2? Kakaa cuna neficreyer va 610k 8 [ ] 2
nonoxkenusx 1 12 (puc. 6.1)?

puc. 6.1

6.3. Ha raankoii ropusonTansHofi
- F

NOBCPXHOCTH JIEXKAT IBa Tajla macca- [ mg f——rd my |
MH My U M, CBA3aHHbIE HUTHIC, Crity ‘
F, HampaBLiEHHYW TOPH30HTAJbLHO, puc. 6.2

NPHKNAABIBAOT CHAYANA K T2AY M, @ 3aTeM K Teay me. Haiitu
CHITy HaTsDKEHHUA HUTU B TOM H OPYTrOM cityuasx (puc. 6.2).

6.4. Ha runankom ropu-
30HTAJIBHOM CTOJIC NIEKAT Ye-
THIPE TeNna OAMHAKOBOI Macehl
m, cest3aHHbie HUTAMH. K Teny
| npunoxena ropusonrtansHas cuna F. Haiitu yckopenmne cuc-
TEMBI M CHIIBI HaTsKeHHs BCex HuTell (puc. 6.3).

puc. 6.3

6.5, 1Iafida ocranosusack uepes 5 ¢ nocae yaapa K-
KO# Ha paccTosHuM 20 M OT MecTa yaapa. Macca waiibet 100 r.
Onpenenntsb cuity Tpenna mexay waitboit u nbaoM.
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6.6, /iBa Tena ¢ MaccamMM m; U My MPUBA3AHLI K HUTH, Me-
PEKHMHYTOH uepe3 HeBecOMBblH HenoaBHKHbIA Onok. Haiirn ye-
KOPEHUE TIDPY30B U CHJY HATHKEHHS HUTH
(puc. 6.4).

6.7. B nepsoM ciayyae Tel0 ACKHT HA
rAaAKOM Opu3OHTAILHOM crone. K Hemy
IpHBA3AHA HEBECOMas HHTDb, MEPEKHHYTad Me-
pe3 OnOx Ha Kparwy CTOAa, K APYrOMy KOHUY
KOTOpOIT rioaBeLieHo Takoe ke Teno. Bo Bro-
pOM Caydae 3TO KE€ TeRG TAHYT C FOPH3OH-
TanbHOH CHJIOH paBHOl cuae TaxectH. Bo
CKOMLKO PA3 OTIHYAKITCA YCKOPEHUS

TeAa B 3TUX cnyvanx” T4
1 T
6.8. I'py3 3akpenned Ha TCICK- L SR
K& Ha lle'rb!pex HUTAX. Cuanl HaTs- T3
KEHMS TOPH3OHTANbLHEIX HHTElH pae- -
Hbel Ty 1t Tz, a sepTukanbhbix - Tz » - -
Ty (puc. 6.5). € xakuMm ropuiOR- puc. 6.5

TaNbHBIM  YCKOPCHHEM  IBHKETCA
Tenexka’

6.9. CTepxeHb MIMHON / IeXUT Ha rOPHU30HTANBHOM riaji-
koM crone Ha oaHH u3 KOHLOB CTEP®HS BAOAL €r0 OCH Ha4YH-
HaeT peiicTBoBaTh cuia I (puc. X

6.6). Kaxas cuna geiicrsyer B no- F ;_Iﬁ ;J_ i
NEPEMHOM CEYEHHH, HAXOAALIEM- :
CA HA PACCTOANMH X OT 3TOrO puc. 6.6

kouna?

6.10. /Ipa Tena maccami my
H T CBA3AHbI HUTHIO, BRIICPKI-
Baroied cuny warmkedaus T. K
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TeNaM MpHoxKeHbl nepemednbie bl F; = at 1 F; = 2at. B
Kaxoif MOMEHT BpeMeHH HHTH cbopsercs (puc. 6.7)? Tpenun
HET.

6.11, JIga Tena MaccamMu my ¥ My COCRH-~ .
HeHbl NPYXUHON M NOABELIEHbL] HA HUTH K

- : [ 10 |
noronky (puc. 6.8). Hure nepepesaror. C ka-
KHMH YCKOPEHHAMM Ha4HyT ABUTAThCH Tesa’

6,12, KoreHok, uaywuii no nonay, noj-
NpBLIMBAET H XBATAETCA 33 BEPTHKAIbHBIA o2
WECT, MOABEINeHHbIHl HA HUTH K MOTONKY. B puc. 6.8
3TOT MOMEHT HUTh 00pbiBaeTcs. C Kakum yc- ,
KOpEeHHEeM Majger IIECT, €C/IH KOTEHOK B30upaercd MO WWeCTy
TAK, YTO BCES BPEMS HAXOAMTCA Ha OfHO# BhicoTe OT nOna?
Macca KOTeHKa m, a Macca iecta M.

6.13. K noronky BaroHa Ha HUTH noasewen wapuk. Ha xa-
KO Yroji OT BEPTUKANH OTKAOHUTCH HUTh, €CAH BaroH Oyner
NOBOpaYHBaTh, NBHIAACh C TIOCTOSHHOH CKOPOCTBK} V MO OK-
pyxHocty panuycoM R? Ilonoxenne HHTH CHMTaTh YCTaHO-
BHBLIHMCS.

6.14. bpyCoKk CKONB3WT 110 KB—H
raazkoil ropH3OHTaJIBHOMH MIOCKO- m | o
ctu non neficteeM HuTh AB, m?gzm’:v —
Macca Opycka paBHa M, yCKOpeHHe
ToukH B paBHO @ H HanpaBieHO puc. 6.9
FOPU3OHTANIbHO, YrOji HAKIOHA HHUTH K TOPH30HTY - ¢ (puc,

6.9). Haittu ciury naBiaedns Opycka Ha IUIOCKOCTb M CHNY HATH-
KEeHUA HHTH.

6.15. Ha nuty, BuiepxuBaioieii cuny Hataxenus 10 H,
NOAHMMAIOT TPy3 Maccoil 500 r u3 cocToAHWA NOKOA BEPTH-
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kanbHo BeepX. Cunras nBuKEHUE PABHOYCKOPEHHBIM, a CHIY
COMPOTHBNIEHNHS ABMKEHHIO MOCTOAHHOM M pasnoit 1 H, Haitru
OpefenbHYI0 BRICOTY, Ha KOTOPYIO MOXHO NMOAHATD rpy3 3a 1 .

6.16. Ha rnankoii HaxioHHO# rtockocTh nexut Opycok. C
KaKHM TOPHM3OHTANbHLIM YCKO-
peHHEM HEOOXORMMO MABHIAaTh
HAKJIOHHYH) TUIOCKOCTh, YrOObBI
Opycox no Heit He ckomb3un?
YroJ HaknoHa MJIOCKOCTH pa-
BeH o (puc. 6.10). puc. 6.10

a

6.17. Kannsi noxns, nanas ¢ HoNsWON BHICOTH], KCnapser-
cH. YBeAUuMBaeTCs WJIM YMEHBIIAETCA MPH 3TOM CKOPOCTh €€
naneunus? '

6.18. Teno maccoii m = 100 r nagaet ¢ BuicoTh h =20 M 3a
Bpems t = 2,5 ¢. OnpeneauTts CPeHICIO 3a BpeMst NaaCHUs CHILY
CONPOTHRIEHUS BOILYXA.

6.19. Bepeska pnnnoii L = 12 m u Maccoit m = & kr nepe-
KHHYTa 4epe3 Hepecombid Oiokx. Kakosa cuila HATHKEHHS Be-
PEBKH B €€ CepeiiHE B TOT MOMEHT, KOI/la ANIMHA BEPEBKH 1O
OAHY CTOPOHY o1 Onoka pasna { = 8 m?

6.20. Ha niockoctd € yriioM HaKIOHa o JEXHT Opycox
Maccolf m, NPUBA3AHHBIA HHTBIO K IUIOCKOCTH. HaknoHHas
NNOCKOCTh [BMKETCA BIPARO C
yexopeHueM a (puc. 6.11). Haii-
TH CUIAY HATSHKEHHS! HUTU 1 CHITY

naBiaeHMs OpycKa HA NAOCKOCTD. —
Ilpn kaxom yckopeHun Opycok » rrore
OTOPBETCA OT THNOCKOCTH? puc. 6.11
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6.21. Ipa Tena ¢ MaccaMu m; = 2 KT M mz = 1 Kr CBA3AHBI
HUTBIO, TIEPEKMHYTOH uwepes
gnox. Teno m; fexur Ha Ha-
KIOHHOH MIOCKOCTH C yTIOM
naitona o = 20°, a Teno my
pucuT Ha HuTH. Koaddmiwm-
enr TpeHua p = 0,1. Haitn

yckopenue Ten (pac. 6.12).

&/

pHc. 6.12

6.22. C Rak/JOHHOHW NNOCKOCTH O¢3

TPEHMS CKATHIBAETCS TENEKKR, HA KOTOPOH
NEXHT Tpy3 Maccel m, Kakosa cuia Tpe-
HHS MEXIY (PY30M H TeNnexkoi, ecyu
BEPXHAS [UIOCKOCTb TENEXKH
tanpHa? Yron BaknoHa MIockocTH o (pHe.
6.13). IIpy KaxoM NPEAEnbHOM 3HAYEHHH

IIMEHT TPEHHS paseH |17

6.23. Kakyio ropu-
30HTAIBLHYIO CUlly Heob-
XOOHMO TMNPHIOKHTL K
TeNexKe Maccoit M, uro-
Obl Tena Maccamu m; ¥ my
OTHOCHTEALHO Hee He
cxonp3unu? Tpeuns ner
(puc. 6.14).

6.24. /Isa oaunaxo-

rOPH30H-

my

m;

puc. 6:13
yria rpys eue He Syaer CKOAbIHTE MO Tenexke, ecin koaddu-

£y

M

LLi5)

777777797777777779777777777

puc. 6.14

BhIX rpy3a 1 u 2 Maccoii m HaAXOAATCA Ha Pa3HbIX CKIIOHAX Ha-
xnoHHo#i TuockoctH. Koadpduuuents TpeHus rpy3on o mwioc-
KOCTh [ H |L3, @ YTkl HAKJIOHA CKJIOHOB O H [} COOTBETCTBEHHO.
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Teno 2 HauuHACT CKONBL3UTD BHUI.
Haiitu yckopeuse Ten (pue. 6.15).

6.25. Jlns pasHOMepHOTO NOA-
HATHA TFpy3a Maccoii m= 100 kr
BBEPX NO HAKIOHHON ILIOCKOCTH ¢
yraom o = 30° neobxoaumo npn-
noxute cuny F = 600 H, wanpas-
neHnyo 8aoib maockoctd. C KakuM yckopeHuem GyReT CKaThi-
BATHLCA IPY3, €C/IH €ro OTNYCTHTH?

pnﬁc. 6.15

6.26. 3 onnol TOMKH HA ANHHHON HaKJIORHOH IAOCKOCTH
ONHOBPEMEHHO MYCKAlT JBA Tela ¢ OJHHAKOBBIMH CKOPOCTA-
MU MepBOE - BBEPX BAOJL INIOCKOCTH, BTOpoe - BHU3. Haittu
OTHOLICHHUE PACCTOAHMMN, NPOHIEHHBIX TEJaMH K MOMEHTY OC-
TaHOBKH AEPBOro tena. Tpenus Her.

6.27. Bpycox TOJIKHYNH CO ckOpocThio 10 M/c BBEPX BAOIDL
[OCKH, HaknoHenHo# noa yriom 30° k ropusonty. O6patHo on
BEPHYJICH CO CKOpOCTLIO 5 M/c. C Kako# CKOPOCTBI BEpHETCR
6pycoK, eciiit ero TOAKHYTH C TOi XKe CKOPOCTHIC BAO/L TOH e
JIOCKH, HaK/OHeHHO# nog yrom 45° x ropuaonty?

6.28. Ha Bepmiune pasroOenpeH-
HOFO KITMHA C YIJIOM MpH OCHOBAaHHH
o = 45° naxomures Hesecomslii GOk,
vepe3 KOTOpHIH nepekHHyra Hurh. K
HHTH [IPUBA3AHBI HBa Opycka ¢ mac-
camu my H m; (puc. 6.16). Eciu 6py-
cKy m; coODLIMTHE HEKOTOPYIO CKO-
POCTh, HAMPABACHHYIO BHU3, TO CHCTEMAa OCTAHOBHTCA uepe3
BpeMs f1, €CNIM C TOH Ke CKOPOCTHIO TONKHYTh BHH3 OpycoK my,
TO CHCTEMa OCTAHOBUTCS yepe3 Bpemd t;, OnpenesuTs oTHOLIE-

puc. 6.16
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{HE MAcc my/my, €CITH U3BECTHO, 4TO Lt = 2, a KosdpduuHeHT
TpeHnA Mexxay Gpyckamu M KIHHOM paseH | =0,5.

6.29. HaknoHHas mIocKOCTb pasfeNeHa no JUlHe Ha JBe
pashbie YacTH. Ecnu Tesio otnyctuts 3 HA4aJBHON CKOPOCTH
¢ CaMOTO BEPXa, TC OHO JOEHET A0 HH3A C HYJEBOH CKOPOCTHIO.
KakoB k03¢ QHLMERT TpeHus mexkay TEJOM M ILIOCKOCTBIO HA
HHKHEH TONOBHHE MUTOCKOCTH, €CJIH Ha BEpXHe#l MOJOBUHE OH
papeit 11?7 Yron Hak/IoOHa NIOCKOCTH - OL.

6.30. Ha naknounoil nnoc-

KOCTH nexuT waitba. [Tpuuem F
koahduuHeHT TpeHua Mexny 0—)
waiiboi 1 HAKIOHHON MNOCKO- v, —_
CTHIO 4> tga, e a - yroi / |
"aknaoxa nnockoctH, K maiibe o
OPUMKAAABIBAIOT T'OPH3CHTIb-

nyio city. Ilpu srom wmaiiba puc. 6.17

HAYHHAET JIBUraThCs B FOPH30HTaNbHOM HaIpaBleHUH ¢ OCTo-
ABHOH ckopocrpio vi. HaliTh yCTAaHOBHUBUIYIOCA CKOPOCTB V2
CKATbIBAHHA wAHOBI ¢ nnockocTH (puc. 6.17).

6.31. Ha rnankoil HaknonHOH
NNOCKOCTH € YTiOM HAKIOHA O
JexaT nsa Opycka ¢ MaccamMH m; H
M, CBA3AHHLIC HHUTHIO, NEPEKHHY-
Tol uepe3 HenmoABKXHbIE Oaox. o
Koagduumenr tpennst mexny Opy-
CkaMH paBeH W. 1lpn xakoM OTHO-
IEHUH Mace my/m; Opycku bynyT HenonpmkHe! (pHc. 6.18)7

puc. 6.18

6.32. Ha naxnoRHOI RIOCKOCTH JexuT wmaitba (puc. 6.19).
Yron naxnona nnockoctd o, xo3hduuUMEnT TpeHus 4, Macca



waiioer m. Mssecrso, uto (> tgo. Kakyio ropusoHTanbHyr
cinty F, HanpaBleHHy10 BAONb [HIOCKOCTH, HARAO MPHIIOKHUTH K
waiite, 4ToObI CUBHHYTD e¢ ¢ mecTa?

6.33. Knun maccoit M ne-
KT HA FOPU3OHTANLHON MIOC- F
kocru. Tlo ero DokOBO# rpaHH, : o
HaKJAQOHEHHOW non yrnoM o K
rOPU30HTY, CKOJIL3MT Oe3 Tpe-
Hud Opycok maccol m {pHc.
6.20). [lpu xakoMm xodpduun-
EHTE TPEHMSl MENIY KAHHOM W
LJIOCKOCTBIO  KJIIMH Oyner crosth
Ha mecre?

6.34. Teno maccoit m = 1 kr
NEXKUT Y OCHOBAHWMA HAKNOHHOM
IIOCKOCTH € YTAOM HAKAOHA O = ’
30°. Ha Teno naumHaer nelicTBO- pue. 6.20
BaTh NOCTOAHHAN CHia F, HanpapngHHas BBEPX BAOJbL TJIOCKO-
cti. CnycTs Bpemd ty CHila NpeKpaiaeT AelCTBOBATD, 4 CHyCTs
el 3ty Teno Bo3ppalaeTcs 00paTHO K OCHOBAHHIO TUIOCKOCTH,
Onpeaenuth BeMHYHHY CHITh F, ecii TpeHus Her.

6.35. Ha rnamkoif ropH3OHTAJILHOH HOBEPXHOCTH JICKHT
rnajkuid knua maccoid M ¢ yriiom Hakmosa o. Ha xnuu knaayr

puc. 6.22
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gpycok Maccod m. C kakoit ropusosTanbHoit cHIol HyxHO
peficrBoBaTh Ha Opycok, 4TOOB OH HE CKOJBL3WA [0 KIHHY
(puc.6.21)?

6.36. OnpenenuTb yCKOpeHNe KIHHA B cucteme, H3obpa-
weHHOH Ha puc. 6.22. Tpenusi wer, uuTk U OIOK HACATBLHBL.
BepxHHHA YHaCTOK HHTH FrOPU3OHTANEH.

6.37. OnpeneanTs YCKOPEHUs TeN B NPHBEACHHOI CHCTEME
(puc. 6.23). Maccsl Tesr onMHakoBbl, ko3PPUUMEHT TpeHUS To-
e OAHHAKOB W pased . Huts v 610K HaeaibHbI.

v 8

pc. 6.23

puc. 6.24

6.38. KnMH ¢ yrJioM HakjioHa o ¥ mMaccoil M fexuT Ha ro-
pH3OHTAILHON noBsepxHOocTH. Ha Hero kaaayt Gpycok maccoii
m, K KOTOPOMY TIPUBS3aHA HHUTh, NepeKuHyTas uepes Omok. C
KaKOH TOPHM3OHTANLHON CHNOI HAXO THHYTL 3a HUThH, YTOOBI
Bpycok no knuHy He ckonb3na (puc. 6.24)? Tperus ner.

6.39. Ha rymanxoil ropusoHTanbHOH MOBEPXHOCTH JIEKHT
KITHH Maccoil M ¢ yrnom nipu ocHoBannn o. Ilo knnny Ges Tpe-
HUA cockanb3biBaeT Opycox maccoil m. Onpeaenuts yckopenne
KIHHA.

6.40. Haxnonnas nnockocTs juHHON / = 1 M HakjioHeHa
noa yriom o = 30" k ropusonTy. Ceepxy 0€3 Ba4ILHOH CKO-
Pocty ornycxalor Hebosbiioe Teno. OHHOBPEMEHHO CHM3Y
BEEPX BAONH TAOCKOCTH TONKAIOT Takoe ke Teno. C kakoit ¢cko-

47



POCTRIO HEOOXOMUMO TONIKHYTH HMXKHee Teno, 4tolel BepxHee
nocae abComOTHO ynpyroro CTONKHOBEHKA ¢ HIKHHM J0€XaNo
20 ceoeil HexonHoi ToukH. TpeHus ver. OauHaKkoBble TENA NpH
BCTPEYHOM abCOMOTHO YNPYrom ynape 0OMEHHBAKOTCA CKOpO-
CTAMM.

6.41. /lpa Tena, CBA3AHHBIC HUTBHIO, ABHKYTCA BHU3 C YCKO-
perrem Basoe bonbuM yckopenns csobonHoro napenus. Bo
CKONBKO pa3 CHNA HATHKEHWA HMTH, 32 KOTOPYIO TAHYT TeNla
Oonble CHIbl HATSUKEHHA HUTH, cBasbiBatouieli rena? Macca
HIXKHEr0 Tefa B TPH pa3a bosbile Macchl BEPXHEro.

6.42. Tlpy xakod MakcHManbHOMH
. F
cune F Bepxunii Gpycok eute ne Oynmer my p—>
CKOJIb3HTL MO HIKHeMy (puc. 6.25)7
Maccht Opyckor m; H my, ko3ddmuuu-
EHT TPeHHs MEXIy Opyckamu U, no- | puc. 625
BEPXHOCTb CTOJIa TIAIKas.

6.43. Kaxyio cuny Heobxoaumo

APUIICKUTL K HIKHEMY OpycKy, uTO- m;

Obl BLIIEPHYTH €ro M3~N0A BEPXHEro — F

(puc. 6.26)? Kospdbuuwentsl TpeHus m; >

JUIA BEpXHEro M HuxKHero Opyckop - 7 777
puc. 6.26

{4 H |2, @ IX MACCHI My ¥ My,

6.44. T'opu3oHTaIbHAs NOBEPXHOCTh COBEPLIAECT TOPH30H-
Tanbhble koseGanua. [Ipu 3ToM B TeyeHue BpeMeHH T MOBEPX-
HOCTb JABHIKETCA ¢ NMOCTOAHHON CKOPOCTHIO U B OAHOM Hampag-
NeHHH, 3aTEM B TEHEHHE TOro )K€ BPEMEHH H ¢ TOil xe cKopo:
CTHIO B HPOTHBOMOJIOXHOM Hanpasjiemuu M T. A. Ha nosepx-
HOCTb KnanyT Kycouek mena. KoadpdwuumeHt Tpenus mena o
MOBEPXHOCTD - W, Kakoil InnHb Cliell OCTABHT MEJ Ha NMOBEPX-
HOCTH?
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6.45. Tonkoe pe3sHOBOE KONBIIO HKECTKOCTHIO k ¥ Maccoil
m, NeKaee Ha TOPH3OHTANLHON T[OBEPXHOCTH, HAYMHHAIOT
MELJIEHHO pacKpy4MBaTh BOKpYr ero ocu. Ilpn xaxoii yrnosoii
CKOPOCTH JUIHHA konbla ysenuuntca Bapoe? Ilpu xako# yrio-
BOH CKOpOCTH KONBLl0 0Obf3aTensHo pasopserca? Cuurarh, 4TO
3akoH ['yka BHIMONHAETCR BILIOTH A0 MOMEHTA Pa3pbiBa KOJbIIA.

6.46. Eciti K NPY>XUHE MOOMEPENIHO NOMBEIUMBATE I'PY3bI C
MaccaMi M, M My, TO ee JUIMHA OKa3blBAETCA paBHa COOTBETCT-
serto I u 5. Onpeaeanrs XeCTKOCTE NPYXHHBL H ee cobeT-
BEHHYIO JUTHHY.

6.47. Jiza mapa ¢ maccamu M u m co- a) 0)
€IMHEHbI HUTBIO H TIOABEIIEHD] K TIPY)KHHE
KaK NOKa3awo Ha puc. 6.27. Ecau nepepe- M m
3aTh HUTH B CiIydae a), To wap M npuner s
m M

IBHXeHHe ¢ ycKopendeM a;. Kakoso Oy-
feT YCKODEHHE 11apa m, eClli nepepesars

HHUTL B ciy4ae 6)7 puc. 6.27
6.48. JIpa Tena ¢ MaccaMu my; 4 m;

coeMHeHb! npyxHHOM xecTkoctu k. Ha m

TEJIO My HAMMHACT ACHCTBOBATL MOCTO-

AHHaA cuna F B HampapneHuM Tena m; puc. 6.28

{puc. 6.28). Haittu nedopmMaiimio NPyKuHL APH YCTAHOBHB-
inemcs aBHxeHun. Kakum Oyzer yckopedue Ten cpasy nocne
npekpanieHus AeicTBun cuabl? Tpexus Her.

649. Ha ropuzoBTARBHOM
CTOJIE JICKAT ABa OTHAKOBBLIX IPY-
3a Maccod m, CKpenaeHHelX npy-
KuHOH xectkocTH k. K rpyzam Ha
HMTH, NEPEKHHYTOH uepes Heron-
BHXXHBIH ONOK, MoOABelieH TpeTHiH pHc. 6.29
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Takoit e rpy3 (puc. 6.29). Halitm ynnuHenHe npyXuHbl TIpH
YCTAHOBHBIIEMCH ABMXKEHHH chCTemMbl, Tpenys HeT.

6.50. Teno maccoit m THHYT 1O
rIAJKOMY FOPHIOHTANBHOMY CTONY i ke F
IBYMS TOCHENOBATENLHO COEHH- m
HEHHBIMH MPYAKHHAMHU, KECTKOCTH
KoTOpBIX paBHa ki u k; (puc. 6.30). puc. 6.30
Haiith cyMMapHOE YANMHEHHE NPYXHH, €CIM NPUAOKEHHAS
cuna pasHa F.

6.51. OnvoponHblii TAXeNLIH KaHAT, TNOABEIUCHHBIH 32
ONIMH KOHELl, PBETCH, €ClU ero minHa npesbiinaeT Lg. Tlyers ToT
€ KAHAT BBICKANLIBIBACT DE3 TPeHHA M3 IOPH3OHTANBHOM TPY-
Ob1. Hpu kakof MakCHMalbHOW AMMHE KAHAT BBICKONB3HET HE
NOpPBaBIIKCH?

6.52. TopH3oHTANLHO PACNONCKEHHBIA IUCK Bpamaeres
BOKpYT BEPTHKaNbLHOI OcH ¢ uyacroToit n = 10 06/muu. Ha xa-
KOM PAaccTOAHHM OT NEHTPA HUCK2 MOXKET yASPKATHCA JieKaulee
Ha HeM Hedombinoe Teno, ecnn koddduuueHT TpeHus pased
n=0,2?

6.53. Ha spamaroiuniics ropu-
3OHTANbLHBIA JNCK KNajyT Opycok. | -

Ha Hero cmepxy knamyT Takoit xe )
OpycoK, NPUBA3AHHBLIA HUTBIO X
ocu aucka (puc. 6.31). Tlpu xaxoii
YrJOBOH CKOPOCTH BpaUleHHA AHCKA HEKHMI Opycok Boi-
CKOJIb3HET, €CM, KOTAa OH JEKHT OAUH, TO HAYHHAET CKONb-
3UTh NP YraoBoH CKOpocTh @y? KoapduiuenTsl TPEHHA Mex-
Ay BCEMH NOBEPXHOCTAMH OAMHAKOBbL.

puc. 6.31
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6.54. I'pys Maccoii m, IpHKpeTUIeHHbIA NPYXUHON KECTKO-
ctH k Kk BEPTHKANLHON OCH, ABMMXETCA BOKDYr 3TOH OCH 1O ro-
PH30HTANBLHON OKPYXHOCTH paanycoM R ¢ yrnoBoii cxopocTbio
o. KakoBa minHa nenegopMHpOBaHHON NPYKHHBI?

6.55. My¢ra Maccoit m nacakena
Ha TJAOKHMH TOPH3OHTANbHBIH cCTep- O pomok
KEHb JUIMHOM 2/ u ckperneHa aByms %ﬂ%al
OJHHAKOBBIMH MPYXHHAMH C OCBIO - :)fu i)
00, u ynopoM Ha KOHHE CTepXHA (),
(puc. 6.32). B orcyrcreue BpaueHus puc. 6.32
OPYXKHUHBI HEHATPY)KEHBI, @ HX KECTKO-
crit paBHul k. Cucremy packpyuueatot Bokpyr oci 00, Haiitu
3aBHCHMOCTD PacCTOSHHSA OT OCH 710 My(IThI OT YIJIOBOi CKOPO-
ctu Bpauerns. Pazmepamu My Tl npenedpeyn.

6.56, Yenosexk Maccoii m = 70 Kr xawdaeTcsi Ha Kavyeanx.
JAnnna pepesok / = 8 M. Uenosek NpoxoanT NoiokeHHe paBHO-
BECHS CO CKOPOCTBIO v = 6 M/c. KakoBa CHia HarTskeHus Bepe-
BOK B 3TOT MOMEHT?

6.57. llapux, noaBeIeHHbIH Ha HMTH JUIMHO# /, Bpamaercs
B FOPH3OHTANbLHOI NIOCKOCTH TaK, YTO HUTH COCTABIIET Yro
O ¢ BEPTHKaNBLIO (Konmdecknii masTHHK). Omnpeaennrb CKO-
POCTb BPALUSHUSA LIAPHKA.

6.58, Ha ropu3oHTanbHOM AHCKE
nexur Hebonbuiok Opycok, mpuss- ]
3aHHBI HUTLIO UIMHOH / K OocH aHc-
ka. Hute natsHyta n cocrasiser ¢
BEPTHKAJIBIO yrom o (puc. 6.33) d _:)
JMcK HAYWHAaOT MEANEHHO Ppackpy-
uyuBarh. IlpH kakoii yrmoso# ckopo-
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crH Bpauwenun aucka 6pycok oTopsercs ot nero? Kakosa npu
sToM Byner cuia HarsxeHns wuTn? Macca Opycka pasHa m.

6.59. Aptomobuns Maccoii m = 1000 xr pbexan Ha BLIyK-
nuiii Moct uuHOMR /= 156 M co ckopocteio vp = 36 kM/u. Tlo
MOCTY OH IBHXETCA © YokoperueMm a = | m/c’, Onpenenurs cu-
JIy AaBJEHHs aBTOMODHIIA Ha MOCT B CepedMHE MOCTa, T Pa-
auyc kpuBustsl R = 200 m. v

6.60. Jlpa Tejia maccoil m, CBA3AHHBIE HUTHIO
JA¥HOMN /| JBWXYTCS CO CKOPOCTHIO V, HaNpaBjieH-
HOMH [EPIEHAUKYJIAPHO HHTH, O TOPH3OHTANILHO-
My raaaxoMy croyy. CepenuHa HHTH HAThIKAETCHA
Ha BOuTHIE B cTOA TBO3Ab (puc. 6.34), Kakosa cu-
Na HaTAKEHHA HUTH Cpasy nocne 3roro? SN

6.61. /lpa OnMHAKOBLIX TENA MACCOH M cBA3Aa- puc. 6,34
Hbl TOHKOM HWTBIO ANHHRON 2/ W nexar Ha raan-
KOM crosie. 3a CepeIMHY HMTH HAMHHAKT THA-
HYTH ¢ MOCTOAHHOM CKOPOCTBIO v B HANpaBjie-
HUH TIEPNCHAHKYIAPHOM HAYaibHOMY HANpas- F
Jenrio HuTH, Kak 3aBUCHT BeaM4MHA CHILL, 2¢
KOTOPYI) HEOOXOAHMO NpPHKJIANBIBATB K HWTH,
OT yrJia 0. MEXAY BEKTOPOM V H HHTBIO (pHC.

6.35)? pHc. 6.35

6.62. ABTOMOOWIb, ABMKYUIMICA N0 FOPH3OHTANbHON N0~
pore co CKOPOCTBIO V, BbE3XKAET B FOPU3OHTAJIBHBIH NOBOPOT ¢
paauycom 3akpyrnenus R. Kakoe MakcHManbHOE TaHMeHIHA b-
HOE YCKOPEHHE MOXKET pasBUTh aBTOMOGHIL Ha MIOBOPOTE, €CIH
K03 PULUHEHT TPEHHA MEXIY KONecaMy M JIOporoi pasen L
O6e ocu arTOMODMIA BEAYIIME,
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6.63. Ha ropn3oHTanbHOM micke Ha pacctosHER R = 1 M
oT ero ocu nexut Hebonbuoii 6pycok. /luck HauuHaeT packpy-
4MBATBHCH C YITIOBLIM YCKOpPeHHEM € = 4 ¢, Yepes kakoe Bpems
Opycok HaYHET CKONB3WUTL MO JUCKY, e€ciii ko3duuueHt Tpe-
HUs paBeH i = 0,57

4

6.64. Brynxa maccoif m Moxer m 2> é
0e3 TPEeHHA CKOMB3UTb N0 FOPH3OH- 4} 2
TAABHOMY CTepiKHIO. Uepes konbLo O/Zi——’f
BTYJKH TIPOJETa HHUTh, OAHH KOHeIl () ’;’
KOTOpO# 3aKkperuieH, a Ba Bropom Ml ' i
BUCHT Tpy3 maccoii m (puc. 6.30). pHc. 6.36
Onpepenure yroll Mexay HIKHRM
yHaCTKOM HHTH H BEPTHKANLID B PEXHME
YCTAHOBMBIUETOCA  ABHXKSHUS  CHCTEMBL.
Hute rnagkas M HeBecOMas, ee BepXHuii
KOHELl 'OPH30HTAJNIEH,

6.65. Onpenenutb ycxdpemm rPy30B W my
CHJIY HAaTAXEHHUS HUTH B CHCTEME M3 MOA-
BIDKHOI'O ¥ HENOABIDKHOrO 6nokoB (puc. MMy
6.37). Hute 4 610KH MaeanbHBE, MACChl Ipy- puc. 6.37

30B paBHBI M; H M.

6.66. K nny cocyza ¢ BONOH Ha TOHKO!H HHTH NPHUBA3AH ne-
peBsiHublii mapuxk. Hutk oOpbiBaeTcs M 1uapHK HavHHaer

BCribiBaTh. Kax npu 3ToM M3MeHAeTca ciia F

NABJiCHHS COCYA3 Ha NOBEPXHOCTHL? BsaskocTe

BOZBI HE YIHTBIBATD. )P“
my m;

6.67. Uepes HepecoMblil ONIOK nepekuHyTa
HEBECOMan, HEPacTsHKMMadA HHUTh, K KOHLAM
KOTOPOil IpHUBA3aHbI IPy3bl MACCaMin My H my .
(puc. 6.38). C kaxoii cunoil HyXHO TAHYTE 33 puc. 6.38



Onox, uToObl OH NOAHMMAJICA ¢ YCKOpeHHEM a?

6.68. Bosayuinblii wap maccoili M HEDOABIXKHO BHCHT HA
Bbicote H nan semneii. M3 mwapa BLIOpachiBaloT rpy3 mMaccoil m.
Kakoe paccrosnue OymeT Mexay WapoM H rPy3OM B MOMEHT
- mameHss rpy3a Ha semmo? ConpoTuBiexue
BO3ZyXa HE YYHThIBATD.

6.69. OnpeaecanTe YCKOPEHHA TPY3OB B
CHCTEME M3 MONBWKHOIO W HENOABHIKHOIO mg
OnokoB. BNOKH ¥ HUTH MACANBHDI, MACCHI TPY-
30B paBHbI My ¥ m; (puc. 6.39). 1

6.70. Ha Tteno, nexauiee Ha TOpH3OH- -
TAJILHOH NOBEPXHOCTH, HA4YHHAeT AeliCcTBO- puc. 6.39
BaTh FOPH3OHTANbHAS CHIA NO BENHYMHE PABHAs CHJIE TSHKECTH
rena. CnycTs Bpemd t cHia NpeKpaiaeT AeHcTBOBaTh, 8 CIYCTA
ewte 3t Teno ocraHapmiBaercs. Onpenenurs koadduiineHt Tpe-
HHUA,

6.71. B Touke A IuCKa 3aKpeluicH
OAMH KOHEL MpPYXKHHBI, JKECTKOCTb KOTO-
poit k = 100 H/m. K npyromy xomuy npy-
KHHBI TIPHKPETUIEH Fpy3 mMaccoil m = 20 r.
Paccrosnue OA = 5 oM, cobcTBeHHas IiH-
Ha npyxuunt / = 10 ¢M (puc, 6.40). Kaxoit
CTEHET JMHHA NPYXKHHBI, €Ciid AHCK Oynmer
BpaliaThCsl € YIJIOBOil CKOPOCTBIO © = pHc. 6.40
100 ¢'? Tpenun ner.

6.72. Beprukanuhbiii Ban spamiaerca. C BanoM WapHupHo
COSAMHEH HEBECOMBII cTepierb AnHHOM / = 10 cMm, Ha Apyrom
KOHLIE KOTOPOrO MMEETCH MANEHbKHH MACCHBMBIH mapHk
(puc. 6.41). Ha kakoit yron ot BepTHKaIM OTKJIOHHTCH CTep-



KEHB MPH YINOBBIX CKOPOCTAX BPAIUEHHSA BANA. O
=14cua,=7¢"

6.73. 1Haiiby TONKAIOT MO rOPHU3CHTANIBEHOMY
crony. EcaM TONKHYTB €€ CO CKOPOCTBIO Vi, TO
OHa MpPOeNeT A0 OCTAHOBKM PaccTofHHE 16 CM. {
Ecn#t TOJKHYTb €€ CO CKOPOCTBIO V2, TO OHa Ipo- '
ener paccrosinue 36 cm. Kakoe paccrosuue npo-
eneT waiba, ecnu TOMKHYTH €€ CO CKOPOCThIO  puc. 6.41
V]"‘Vz?

6.74, Bosnyminelii wap OfyCKaeTCs# © NOCTOAHHON CKOPO-
crbio. Korma u3 wero swiOpocuny rpy3 maccoli m, OH Hauan
MOHHMATBLC € TOH K€ NOCTOAHHOH ckopocTbio. Halitn cuny
CONPOTHB/IEHUs BO3AYXa MPH ITOH CKOPOCTH.

6.75. bpycox neXuT Ha TOPHM3CHTANBLHOM MOBEPXHOCTH.
EciH eMy coobmuTh CKOPOCTS Vi, TO OH MPOEHET 10 OCTAHOBKH
pacctosnue 30 cm. Ecnu e eMy coobmHTe B BEpreHIHKYIAp-
HOM HaNpaBjleHUH CKOPOCTh V2, TO OH npoeneT paccroanue 40
em. Kakoe paccrosuue npoener Opycok, ecnu eMy CooOIHHTD
CKOPOCThb V=v|tv31?

6.76. OnpeaeanTs yCKOpEHUA T'Py30B B
npeAcTaBiaerHoit cucreMe {puc 6.42). Hute
1 OJIOKH HIeanbHBL

6.77. Hurb 1 opHopoaHblil CTEpMEHDb
BPalI&OTCA ¢ MOCTOAHHOH CKOPOCTBIO BO-
Kpyr BeprukansHoit ocn (pic. 6.43). Bynyr
NH HHTbL W CTEPIKEHb HANpaBIEHBI BAOJb
oRHOI NpAMOIi?
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6.78, Kocmuueckas Crannmms Bpalaercs
BOKpPYI CBOEH OCH, 32 CYeT YEr0 Ha Hel co3ma- |
€TCA UCKycCTBeHHas cuna Tsmkect. KocMonast
oTnyckaer npeamer B Touke A. Ynaper Jm |
npenmer B Touxky B (puc. 6.44)? |

6.79. Ilo BepTHKANLHON LUWAMHAPUYECKOH
TIPOBOJIOYHONH CITHPaNH COCKanb3biBaeT OycHH- puc, 6.43
ka. HaiiTu ycranosuBuiyiocs cKopocTb OycuH-

KH, ecnn Kod(pPUIEHT TpeHHs paBeH L.
Paguyc crupany R, mwar cnupamr h (puc.
6.45).

6.80. Haiitn yckopeuuss OpyckoB B
npexcrasaennoil cucreme (puc. 6.46). Mac-
cbl OpYCKOB M) M My, HUTH ¥ OJIOK HACANBHEI.

6.81. I'pys maccoil m; JE€XUT HA ropu-
30HTaNbHOM cToie. K HeMy npHBs3asa HMTD, puc. 6.44
MEPEKHHYTAA Hepes HenoaBMkHbi 0ioK, K
ApYroMy KOHLY KOTOpPOH DpuBsi3aH TpPy3 Maccoi my. Haiitu
CHJTy HaTAOKEHHA HUTH, €CNIM CTOJ ABUXETCA BMPaBO C ycKope-
Huem a. Koadduuuent Tpenuns pasen p (puc. 6.47).

puc. 6.45 puc. 6.46
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6.82. Ilouyemy asToMOOHAbL NMOBOpaYHBAET KOTAA NOBOpPA-
MHBAIOT €0 NEepesHie koneca?

6.83. K 6pycky, raxoasuieMycsi Ha FOpPU3OHTAIBHON HO-
BepxHOCTH, npusioxena cuna F (F < mg). Hapucosare rpadux
3aBUCHMOCTH CUIIbl TPEHHA OT YIJla HAKIIOHA CHAbI K TOPH3OH-

Ty. - -
6.84. Tloyemy cxpuauT HECMA3aHHAA

neepb? g C
6.85. Ynapwyio B cksaxkuHy TpyOy MOXKHO a

NOAHATL C TIOMOINBIO FPEACTABJICGHHOTO Ha

puc. 6.48 ycrpoiicrea. Crepxuu AB u AC | {

WAPHHPHO COEAMHEHE! C TPOCOM U YIHPAIOTCH  pue 6 48
B cTeHkH TPpyObl. Ux anuna pasua /, koaddu-

UHEHT TPeHHA MEXAY CTepxHsMM u TpyOoH pasen it IIpu xa-
KOM AHaMeETpe TPyObl ee MOXKHC IOUHATH BHE 3aBHCUMOCTH OT
ee Maccol?

6.86. C kakoit curtoli Hajzo -
TAHYTh TENEry ¢ HCKPUBICHHOM -
ocpio, 9TOOR OHa exana ¢ no- _F_) af
CTOSHHOH  CKOPOCTBIO  (pHC. .
6.49)? Macca Teneru M, yron -
CXOXKAEHHS Konec o, koappu- =7 c}p‘l’
UMEHT TPEHHS MEKAY KOJIeca- pHc. 6.49
MH K JOpOroii |, LUEHTp Macc
TEAErH HaXOAUTCA 1OCEPEAMHE MEX/Y OCSIMH,

6.87. Korna ssrokyiniics ¢ 60/b1L0#H CKOPOCTHIO aBTOMO-
OMab Ha CKONB3KOH HOpOTe HAYUHACT TOPMO3UTL ¢ BIOKHPOB-
KOH KOJIEC, TO €r0 4acTo HayMHaeT cHocHTh BOOK. llouemy ato
npoucxoauT?



6.88, Ecau ¢ ieTAIIEro ¢aMonera BLIMYCTHTh paKeTy B Ha-
TNpaBieHHH MPOTHBOIMOIOKHOM JIBIKCHHIO CaMOJIeTa, TO pake-
Ta Pa3BOPAvUBAETCA U HAMUHACT JONOHATL camonet, [louemy?

6.89, loxxnepaa karuia nagana ¢ Sonasmodi seicotsl. Korna
YCKOpEHKE Karuti Obu1o pasHo a = 7,5 M/c’, ee cxopocTs Obu1a
pasda v = 20 M/c. BOiin3H 3eMiH Kamis nNafgana ¢ nOCTOAHHOH
CKOPOCTBLIO M, nonas Ha DOKOBOE CTEKNIO ABUXKYMIErOCHA ABTO-
MOOWIIA, OCTABHNIA HA HEM CNEJI, HAKNOHEHHbIH NOA yrioM o =
30" k meprukanu, Haliti ckopocth astomoGunn, Cuna conpo-
THBIIEHUS NPONMOPIHOHANBHA KBAAPATY CKOPOCTH, BETPa HET.

6.90. Tenexxka mMaccoit M = 12,5 xr Moxer Oe3 Tpesus ne-
peMeIaTbes 10 ropH3OHTANBHOMY crony. Ha tenexke nexur
6pycox maccoii m = 10 kr. K 6pycky
NPUBA3aHA HATh, HEPEKHHYTAA Yepes3

OfOK, KOTOPYK HA4YMHAIOT THAHYTH
BBepx ¢ cunoit F = 80 H. Haiiru ye- -
KOpeHHe TENeXKH, eciH Kohduim- | M J
eHT TpeHHs Mexay OpyckoM M Te- 77;%77”77;77,797
nexkoit pasen | = 0,6 (puc. 6.50). puc. 6.50

6.91. B cucreme, wuso-
OpaxenHoii Ha puc. 6.51,
TPEHUS HET, & HUThL ¥ BGIOKH M 2
uaeanbHbie. B Kakyio cropo- | m ‘ 1
Hy noemer rpys M, ecin 1a- IO
HYTb 33 HUTh B HaNpaBleHUAX puc. 6.51
in2?

6.92. Jlpa vebonbiuMX OAHHAKOBLIX IAPHKA CBA3AHBI Jier-
KON HUTBIO ANUKOM / KB IeXaT Ha riaakoMm CTOJNE BbicoToH H.
ITpu sTom H crerka Gonsuie yem / (puc. 6.52). Onun u3 wapu-
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KOB IIEPEBEINMBACTCA CO CTONA M CHC-
TEMa COCKanb3piBaeT co crona. Ha xa-

KOM PacCTOAHHH OT CTOJIA YManeT BTo- H
po#l mapuk?

6.93. H3oruyras no ayre OKpyxHo-
cTH TpyOKa 3anosiHeHa KUAKOCTBIO H B
HeH uMeeTcH mysnipek Bosayxa. TpyOka
ABHXETCA C TFOPH3OHTANILHBIM YCKOpe- ﬁ-\
HHEM H TIY3bIpeK OTKMOHWICA OT BEPTH-
KalbHOTO TIOAOKEHHA Ha yron o (puc.

6.53). B kakyi0 CTOpPOHY U C KakMM YcC- '
KOPEHHUEM ABHXKETCA TPyOKa?

puc. 6.52

. puc. 6.53
6.94. MaremaTHuecKHit MasITHHK

COCTOMT H3 WapuKa Maccoil m = 50 r, NOABEIEHHOro HA HUTH
pmuHol [ = 1 M. Onpenenurr HAUMEHBIIYIO CHITY HaTSKEHMA
HHUTH, €CNH WAPUK TIPOXOAHT NONCKEHHE PABHOBECH CO CKO-
pocThio v = 1,4 M/C.

6.95. MaremaTHHeckHii MaATHKK coBepinaer konebanus. B
NOJNOKEHHH HaHOOMBINEro OTKIOHEHHs YCKOpeHue rpysa B 20
pa3 MeHbine, YeM NPH NPOXOKAEHUN TIONIOKEHUA PABHOBECHA.
Haiiti yros MakcnManbHOIo OTKIOHEHHS.
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7. BcemupHoe THroTeHne

7.1. Iepeas kocMHUuECKas CKOPOCTE A 3eMitt v, = 8 km/c.
Kaxoea nepBas KOCMHYECKasd CKOPOCTb NJIA MNAHEThl, Macca
KOTOPOIi Takas e KakK y 3eMiiH, a paanyc B ABa pasa bonpuie?

7.2. KakoBa riepsas KOCMMYECKasl CKOPOCTb UK IJAAHETHI,
LIOTHOCTh KOTOPO#i Takas e KaK y 3emMiH, a paauyc B 2 pasa
bonbiue?

7.3. JiBa CyTHHKA BPALIAIOTCA BOKPYr HEKOTOpOH miiaHe-
Thi O KPYrosbiM opOuTaM, panuycekl KOTOPbIX OTHOCITCS Kak
Ry/R, = 2. Kak oTHocsaTcs niepuonbl WX oOpauterus To/T,?

7.4. e 3Be3qbl, cymMMapHas Macca KOTOpbIX paBHa M,
BpAWAIOTCA BOKPYr o0Oillero ieHTpa Macc Ha paccTosHHM R
apyr ot apyra. Haiitu nepsion nx obpamenus.

7.5. Kocmuueckuit xopabnb ABHKeTCA TIO KPyroroii opbure
pamiyca R soxpyr 3emnu co ckopocTelo v, BaBoe Oonbtieit
CKOpOCTH ¢806OOHOrO ABHKEHMs 1O TOH xe opbure. Kakyio
CHIy TATH Pa3BUBAIOT ABUraTeNH Kopabns, ecny ero mMacca pae-
Ha M?

7.6. 3HaA, 4TO CONHEUHMII AMCK BUIEH C 3eMIM MOA YoM
a = 5", onpenennts cpennioo nnoTHocTs Conuua.

7.7. Ha xakoii BbicOTEe yCKOpeHue cBOOOAHOrO mnameHus
yMespiuaerca B 2 pasa? Papuyc 3emnn paset R, = 6400 xm.

7.8. Vckopenune CBOOOAHOTO MafieHUs Ha TIOBEPXHOCTH
TIaHETb! PaBHO gi, 4 Ha BoicoTe h - gy Haility paanyc nnanerst.

7.9. Kakoe paccrostHue nponerut 3a 1 CexyHuy Teno, CBO-
toano nagaowiee ¢ BoicoTst 1000 kMm?
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7.10. Paccrosnue or 3emnu no Jlywsr 380000 xm, a macca
Jiynet B 81 pa3s menbmie maces! 3emid. Ha kakom paccrosmnu
OT UeHTpa 3eMilH PaBHOACHCTBYIOINAN CHA TArOTEHHA paBHA
Hyn?

7.11. Kaxosa Oyaer nepBasi KOCMH4YE€CKas CKOPOCTH €CHH
- 3emJI10 CXaTh, YMEHBUIHB €€ paanyc B 2 pa3a?

7.12. benniii kapask Capuyc B umeer panuyc 0,02 pamuyca
ConHua, a Maccy paBHylo macce ConHua. HaiitH yckopenve
ceofoaHOro nanenns na nosepxsoctd Cupuyca B u ero nnor-
Hocth. Paguye Connua - R = 696 thic. KM, pamvyc 3eMHOR
opOuTsl - R = 150 ManH. xm.

7.13. T1pu kaxoit NpOACIXHTENLHROCTH CYTOK TENA Ha 3KBa-
tope 3emin Oputy Ot HeBeCOMbIME?

7.14. Kaxoii Obina 6b IPOAOJDKHTENBHOCTD I'ONR, €CITH Obl
NpH HEM3IMEHHOH MIOTHOCTH BCe nubeiinbie paimepnl B Cosn-
HEYHOM CHUCTEME YMEHLLITHAKCE B 183 pa3a?

7.15, Haccaxup Maccoit m = 70 kr Haxonures B aprodyce,
KOTOPLIH €1€T CO CKOPOCTBIO vV = 72 KM/4 BROJL 3kBaTOpa 3em-
AW CHaYana C 3amajia Ha BOCTOK, 3aTeM B 0OpaTHOM Hanpasne-
HHY. OnpenenuTy pasHOCTH BECA NaccaXxupa B 3THX JABYX CAay-
4anx.

7.16. Bec Tena Ha nonoce niaHern B n pas Oonblue, em
Ha 3kBatope. OnpeneinTs CPEAHION MIOTHOCTD ILUIAKETL, €CIH
APOAOIKHTENLHOCTD CYTOK Ha Helt pasHa T.

7.17. Bec Tena na nomoce 3emyinm pased Py, a yckopeHue
csobogHoro nagenus go. Hafiti Bec Tena Ha wupore .
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7.18. Yckoperue cBoGOAHOIO MAAEHUA HA IKBaTOpe 3eMil
paBHO g = 9,8 m/c’. C Kkakoii curoii Teno maccoit m = 1 xr npu-
TATUBAET 3emino?

7.19. I'py3 cBobonHo BucHT Ha HutH. Tlpr kako# npopon-
KHTENLHOCTH CYTOK HUTH OyHeT pacnonararbca napaijieibHoO
ocH BpaileHs 3emn? OnbIT NPOBOAKTCS Ha WIHPOTE MOCKBLL.

7.20. CuyrHuK Bpailaercs BOKPYT MJIaHEThl HA MANOi Bbl-
core ¢ nepuoaoM T. Kakosa cpensss niIOTHOCTh IUIaHeTH T

7.21. Paketa crapTyeT BEPTHKANLHO BBEPX H ABHKETCH
PaBHOYCKOPEHHO ¢ yckopeHnem a = 0,5g. Ha kakoii BoicoTe Bec
KOCMOHABTA paBeH HOPMaJIbHOMY?

7.22. B GeckoHeyHOH ONHOPOAHOH XUAKOCTH € THIOTHO-
CTbI0 p Haxoamrcs wapHk maccoit m. Ha paccroannu / or ma-
puka abpasopanca cdepHueckuit BOIOYUIHRIR Ny3BIPEK paguy-
com R. Haitru rpaBuTanHOHHYIO CHITY, ACHCTBYIOINIYIC CO CTO-
POHBI KUAKOCTH HA WAPHK,

7.23. Bﬂyrpu ORHOPOIHOI0 1APa C MAOTHOCTBIO P UMEET-
ca chepuueckas MoNOCTb, HEHTP KOTOPOH HAXOAWTCA Ha pac-
crostiuy [ ot nexTpa wapa. Halitn HanpsxkeHHOCTs NONS TATO-
TEHHS BHYTPH NOJIOCTH.

7.24. Boxkpyr inapoofpa3nod nnasers! pagHycom R no
KpyroBoit opOure nBuxerca cmytHuk. [lepuon oOpawenus
cnyrHuxa pasen T, a yckopeune csofonHOro naieHMs y no-
BEPXHOCTH TiaHersl pasHo g Onpenenurs panHyc opOuThl.
Kax Oymer M3MEHATHCA CKOPOCTH CIYTHHKA, €CH OH HauHer
TOPMO3HTLCA B BEPXHUX CNosX aTMoctepst?
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8. Hmnyanc. [Isuxkenne neHTPa Mace

8.1. Metanymueckuii wapuk Maccoil m nagaeT Ha meran-
NMYECKYI0 FOPH3OHTAABHYIO NIOBEPXHOCTL. B MoMeHT cTonkHO-
BEHHA CKOPOCTh LIapUKa PaBHA V B HanpabJicHa MOJl YINIOM O K
nopmanu. CronkHosenne abcomorso ynpyroe. Onpenenurs
M3MCHEHHE HMIIyJibCA LIAPHKA, €CJM. a) 1TOBEPXHOCTh Hemnoj-
BIDKHA, O) MOBEPXHOCTb ABMKETCA CO CKOPOCTBIO U HABCTpEYY
UAPUKY BIOJb HOPMAJIH.

8.2. llapux maccoli m napaer ¢ BLICOTHI h Ha ropu3oH-
TaJbHYI NOBEPXHOCTb. [IPUHAB ANHTENBHOCTD yAApa paBHOH T,
ONPEACANTEL CPEAHIOW CUITY Yapa B Ciiydasnx: a) yaap abconmor-
HO ynpyruii;, 0) ynap abcomoTHo Heynpyruii, B) yoap abcomor-
HO YNpyruii, 2 MOBEPXHOCTb HAKIIOHEHA TIOA YFIIOM Q. K TOpU-
30HTY.

8.3. Teno mMaccoii m OpolueHo nOJ YITIOM ¢ K FOPH3OHTY €
HAYaNBHON CKOPOCTHIO vo. HalTh H3MeHenne nmnynsca tena 3a
BpeMsA IToneTa.

8.4. Iloa kakuM YrioM K FTOPH3OHTY HeoDX0AUMO GpPOCHTL
KamMeHb, 4TOOBI MOIYNL W3MEHEHUR WMMIYALCA 33 BCE BpPEMHA
nosiera Obl1 paBeH MOAYAIO Ha4albHOTO HMITy/bca?

8.5, Illapux maccoii m magaer ¢ BLICOTHI h Ha HenoaBMK-
BYK) FOPH3OHTANBHYIO IIMTY. CunTas CTOJKHOBEHHA LHAPUKA C
nnuToi abCcoNIOTHO YNpYrMMH, ONPelesnTb CPEOHION CHITY
JaBICHHA LIAPHKA HA TIIHTY. ’

8.6. C BBiCOTHI I Ha FOPHIOHTAABHYIO MOBEPXHOCTL CHIMET-
¢ necok. 3a OJIHY CeKYHAY BBICHIAETCA Macca NecKa paBHas m.
Haiiti 3aBHCHMOCTb CHJIbI JaBJIEHHSR TIECKA HA NOBEPXHOCTDL OT
. BpeMEHH.
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8.7. Tonxas crajibHas LENOYKa BUCMT BEPTHKANbHO, Kaca-
AiCh HIDKHHM KOBLIOM cTosia. Macca uenmouxy pasHa m, fiuHa -
I. B momenT t = O nenouxy ornyckarotr. HatTH 3aBRCUMOCTL
CHJIbI AABJIEHHSA LISTIOUKH HA CTOJ OT BPEMEHH,

8.8. ToHkas UEHOUKA NEPEKHHYTA YEPE3
Henoaskkablil Omok. Ipuyem vacte ee ne-
KHT Ha cTosie BhicoTod h, a uacTe - Ha noay
{puc. 8.1). Henouky ovnyckawr. Haitru
YCTAaHOBHBINYIOCA CKOPOCTb JIBHMKEHUA Lie-
nouxs. bRok naeansHbIH.

8.9. Pakera ¢ ruIoanbio MOMEPedHoro
ceuenus S, ABMIasCh B KOCMMHYECKOM Npo- puc. 8.1
CTPAHCTBE CO CKOPOCTBIO U, NONAJIAET B HEMOJABHXKHOE 00NAKO
KOCMHYECKOH IMblaM CO CpeiHelt nioTHocTeio p. Kakyio cuny
TArW AOJOKHBI Pa3BHBATHL IBHIATENH PAKETHl, UTOOBI €e CKO-
pocte ocTasace npexuei? CTONKHOBEHHA MBIIHHOK C PaKeToit
CYNTATL HEYNIPYTHMHU, H3MEHEHHEM MACChi PaKeThl npeHebpeusb.

8.10. Pakera maccoit M HenonBmxHO 3aBHCHA Hall NOBEPX-
HOCTBIO 3eMnu. CKONBKO TONNHBA B €AHHULY BPEMEHM CRUraer
pakera, eciu CKOpPOCTb HCTEHEHUS NMPOAYKTOB CrOPaHHUs W3 pa-
KeTbl paBHa U? Kak M3MEHHTCH pesynbTaT, €Clid pakeTa HAMHEeT
MOOHHMATBLCA C YCKOPEHHEM a?

8.11. Teno maccol m BpawlaeTca ¢ NOCTOSHHOH CKOPOCTLIO
v IO OKPYXKHOCTH paauycoMm R. Onpenenurs MOAYAL CPERHEro
3HauUeHHA LEHTPOCTPEMHTENBHON CHIIBbE 3. &) YETBEPTb NepHo-
na; 6) monnepuoaa; B) MepHoA.

8.12. Tenexxka maccori M ener Oe3 Tpesus CO CKOPOCTLIO
ug. Ha wee ¢ BuIcoTh! h O3 HauanbHOH CKOPOCTH MaaaeT Teno
maccoii m. B pe3ynrraTe CTOAKHOBEHHS BEPTHKANbHAS COCTAE-
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JAOLIAN CKOPOCTH TENIa MO BelinuyHe He usMensierca. Onpene-
JAMTh OONHYIO CKOPOCTh, C KOTOPOii T€NO OTCKOUHT OT TENEKKH
M CKOPOCTb TeneKKH nocne croakHoBerusn. Kosdpduument tpe-
HHS MEXIy TENOM H TENEeXKOH paseH |, AIMTENLHOCTb yaapa
O4EHb Mana.

8.13. Ha secax crour Oynkep ¢ neckom oduieil Maccoi M.
3acnoHKy OyHKeDa OTKPBIBAIOT M IECOK HAMKHHAET BbICHINATHCA
u3 Oynkepa Ha Becbl. Uto OynyT MOKa3bIBATH BECH], €CITH MECOK
BHICBIAAETCA € BLICOTH h M B cexyHay BoiCbIaeTCs | KI' necka?

8.14, /Ipa Opycka mMaccamu m; H My BHCAT H2 HEBECOMOH
HHTH, NEPEeKHHYTOH uepe3 HEMOABHXKHBIA HeBecoMblil 6ok
HaliTh yckopeHHe 11eHTpa Macc CHCTEMEI TIpH CBOOOAHOM ABH-
xeuud Opyckos. TpeHHs Her.

F

» 8.15. Opuopossblii MacCHBHBLIH HMCK
JISKUT Ha TNaakoll rOpPH3OHTANBHOH TIo-
sepxnocTH. Ha muck B Toukax A n B Hauu-
HAKT ACHCTBOBATE TFOPHIOHTANRHBIE, OJU-
HAKOBBIC MO0 MOAYNO U IIPOTHBOIOJONKHO
HanpasJyiedHble cunbi (puc. 8.2). Kak Oyner
NBHTaThCH UCK?

puc. 8.2

* 8.16. Ha nonxe HaxoAHTCA MacCHBHbI Baj, Ha KOTOPbii
HamoTaH kanar (puc. 8.3). 3a xaHar TAHYT ¢ MOCTOSHHOH W
OAMHAKOROI CUJIOH B ABYX CAyYasx: KOTZa Baj 3aXaT W KOraa
OH MoXker ceoboaHo Bpawarbes. B ka-
KOM cnydac jonka Oyner nsurarbes
OoicTpee? ConpoTHBleHHE HE Y4YMThbI-
BaTb.

8.17. Ha rnagkoit ropusoHransHoil  — -
NOBEPXHOCTH AEKMT OO6pyy, Ha KOTO- puc. 8.3
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pom cuaut xyk, Kak OyayT apuratecs xyx u oOpyd, €Clii XyK
nononser o obpyuy?

8.18. Pakera nerut ¢ paborarommm asurarenem. [lpuuem
CKOPOCTb pakeTsl 0Onbile CKOPOCTH BhUIETa peakTHBHOH CTpyH
W3 PaKeThl. YBEJIRUHBACTCA JiH TIPH 5TOM CKOPOCTb PaxeThi?

* 8.19. Ilo u3oruyro# nox npamsiM yriom tpybe Teuer sopa..
Heiicreyer i Boaa Ha TpyOy #, ecliH 3, TO B KaKOM HarmpasJie-
HuH? Kakoa 3Ta cuma, eCliM CKOPOCTh TEYEHHA BOALI PaBHA v,
ANOIank ceueHUs TpyObl pasHa S, a nOTHOCTL BoAb! - p? Bas-
KOCTH HET.

8.20. Ha BepeBke, nepekHHYTOH w“epe3 HENMOABHXKHBIA
Bnok, BHCAT a8e 00E3bAHBI OMHAKOBOM MACChi M Ha OJIMHAKO-
BOM paccToAHuH OT Onoka. O0e3psHbl HATMHAIOT ORHOBPEMEH-
HO HORHUMATHCA BBEpX. CKOPOCTH OAHOH 00e3bsHbl paBHa v, a
BTOpO# - 2v. Kakas obesbsiHa qoctirHer 6noxa panbiue?

8.21. Ilo rmanxoit HaKNOHHOH NJIOCKOCTH € YFIOM HAKIOHA
0L CKATBLIBAETCR MELIOK € MYKOI H IIONaJaeT Ha NOPU3OHTATb-
ubiii non. Ha KakoM pacCTORHMM OT HAKJIOHHOH TJIOCKOCTH
OCTaHOBHTCS MEIIOK, €CJIH OH CKATHIBAETCA ¢ BhICOTh! H, a xo-
3 duumeHT TPEHNA MewKa O nox paBeH p?

* 8.22. Ha Teno, apuxylueecss cO CKOPOCTBIO Vo, HAMHHAET
AeficTrOBaTE NocTosHHan cuia. CrycTs Bpemsi t CKOPOCThL Tena
CraHOBHTCA NEpPHEHIHKY/SPHA HAYaJIbHOH, HE HM3IMEHHBUIMCH
no momymo. Kaxoii craner ckopocTs Tena cnycts ewe t?

8.23. Jlonky otTonkHysd ot Gepera co CKOPOCTHIO Vy. Ka-
KOC pacCTOAHHE npormbmer JIOEKE& 10 OCTAaHOBKH, €CiIH MacCa
NOAKHM paBHa M, a CHAA COMPOTHBACHHS MPOMOPUHOHAILHA
CKOPOCTH # pasHa kv?
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8.24. Ha sepTuxanbHOM CTEPKHE
AB Hnapesana pe3vba. Ha nero Ha-
BEPHYT FOPH30HTANBHBIA CTEPXKEHD
CD (puc. 8.4). Crepxeusr CD ornyc-
KaIOT 1 OH MOA ACHCTBUEM CHMITBI TH-
KECTH CKPYHMHBAETCA €O  CTEPKHI
AB. Kax Oyner nBuratbcs CTEpKeHb
CD nocne TOro Kak CAeTT ¢ BHHTa?

A————
—— v ——

B
puc.8.4

8.25. Ha HuTH BHCHMT TenO Maccoii m HeoOrexaemon dop-
mbl. Ha xakoid yron ot BepTukany OTKNOHHTC HUTh, €CIH Ry€T
ropM3CHTaNBHbIE BeTep cO ckopocThio v? Thnowame BepTH-
KaNbHOTO Ce4EHUs CTEPIKHA paBHa S, NAOTHOCTL BO3AYXAE - .

8.26. bpycok maccoii m = 1 xr
JIe)KUT HAa TOPH3OHTANLHOH TIOBEPXHO-
ctu. Kospduunenr 1peruns Mexgy
OpyCKOM M HOBEPXHOCTHIO PABEH & =
0,1. Ha 6okosyio rpaHp Opycka Ha-

v
A

7
puc. 8.5

NPaBISIETCH TOPH3OHTaAbHAS CTPYs BOJABI CO CKOPOCTBIO V =
10 M/c (puc. 8.5). Inomane ceuenns crpyn S = 2 cm’. C Kakoi

CKOPOCTBIO ABHXETCH BPyCOK?

8.27. Ha ropM3OHTanbHOH NOBEPXHOCTH JIEXKUT AUMK C
neckoM maccoit M. Kospduuuent TpeHus Mexay SLUHMKOM H
MOBEPXHOCTHIO paBeH . B sumink co ¢kopocTeio v cBepXy BHH3
HOJL YIJIOM OL K BEPTHXAJIH BICTACT YN Maccoi m U MrHOBEH-
HO 3acTpeBaeT B necke. Uepes Kakoe BpemMs HOCHE 3TOTO AIIHK
ocTasOBUTCA? TIpH KakMX 3HAUCHWSIX O ALHK BoOOWE HEe CABM-

Hercs?
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9, PaGora. Jueprua, Momuocrs

9.1. Onpeaeantt paboTy HEOOXONUMYIO JUISL CHKATHS TrpyXKH-
Hbl Ha Al; = 10 cm, ecau nng cxatua ee Ha Al = 1 cM Hepbxo-
auma cuia F = 100 H?

9.2. Tene mMaccoii m NOAHMMAETCH BREPX C YCKOPDEHHEM @ HA
seicoTy h. Onpeaenuts pabory noanaMaroweH crhab:.

9.3. Teno maccoit m = 1 kr ¢Bo0OAHO nagaeT Oe3 HavansHOoH
ckopoctH. Onpenenuts pabory cUibl TAKECTH 34 1IEPBYIO U BTO-
PYIO CEKYH/IbI NAJEHHS,

9.4. Teno maccoit m nanaer ¢ BoicoTst h 8e3 HaYaNLHOM cko-
poctr. Hanncares 3aBHCMMOCTL MOWIHOCTH, Pa3sBHBaeMOH CHiioH
TAXKECTH, OT BPEMEHM M ONPEACIINTE CPEAHIOK MOUTHOCTE CHAbI
TAKECTH 33 BPEMsL NAASHUA.

9.5. [lyan maccoit m = 10 r BhIIETaET H3 AYAA BUHTOBKH CO
cxopocTeio v = 800 M/c. KakoBa cpeznss cHna JaBneHds Hopo-
XOBbIX 2308, €CAM [UNMHA CTBOMA paBHa / = 60 cm?

9.6. Ilyas maccoit m = 10 r, AeTAutan co ckopocTsio v = 400
m/c, npobusaer nocky Tonmunoi d = 10 oM, norepss NONOBUHY
cBoeft ckopoctu. ONpeaenuTh CPERHION CUAY CONPOTHRICHHS
AOCKH ABHKEHUIO IyJIH.

9,.7. Yemy papna paboTa no noaneMy Jexallei neny Maccoi
m = 50 r u anuboit I = 2 M, ecnu ee BepxXHHH KOHEL NOAHHMAET-
cst Ha BbicoTy H = 5 M7

9.8. ApromobHaL Tporaerca ¢ mMecta. Jng Toro, yrobel na-
Opate ckopocte | m/c, npurarene cosepuiaer pabory 1 x/[x
Kakyio paboTy coBepiiaer ABUrarellb IpH YBEAMUIEHHH CKOPOCTH
asromoGuna ot 10 M/c no 11 m/c?

68



9.9. Teno Maccoii m, OpoineHHOEe NOR YrAOM K TOPH3OHTY,
yHano Ha pacCTOfHMHE S OT MecTa Gpocka, NOAHABIIMCE HA MaK-
cumaneHyro Boicoty H. Haiitu pabory, cosepuiedatyo npyu Gpo-
cke. ‘

9.10. Kaxyio paGoty HeoOxoa1nMo coBepiintb, YTOOL! CABH-
HYTb ¢ Mecta Opycok maccoif m = 1 Kr, nexauuii Ha ropH3oH-
TANbHOW NOBEPXHOCTH, PACTArYBas B MOPH3OHTAABHOM HANpaB-
JIEHHN NPYKUHY, NPUKperieHHy1o K Opycky? JKecTkocTh npyxu-
#el k = 40 H/m;, koaddrupenT tpenns mexay Opyckom H rnio-
BEPXHOCTSLIO it = 0,3.

9.11. Teno Maccoit m JEKUT Ha rOPH3OHTANBLHONR NOBEPXHO-
cru. Kakyw pabory Heobxoaumo COBEPUINTD, YTOOM MEANEHHO
NepenBUHYTH TENO HA PACCTONHHE S, NMpUKIAAbLIBAs CHITY, Ha-
[PABJIICHHYIO BBEPX noA yriiom o K ropusonty? Kosbdemenr
TPEeHNUs paBed L.

9,12, Teno Maccoil m NeKHT Ha NOPH3OHTANLHOR NOBEPXHO-
cri. Kakyio pabory HeoOxomumo coBepuiuTh, 4To0bl MEANEHHO
NepeiBHHYTh TEAO Ha paccTOAHHE S, pacTAruBas NPYXHHY Ke-
cTxocTH k cnoil, HanpasAeHHOM BBEPX MO YIIOM (L K TOPU30H-
1y? Koabhuuuent TpeHns MEXKIY TEJOM # NOBEPXHOCTBIO PaBeH
it

9.13. Ha 6pycok maccoii m = 1 kr, MOKOHBIUMHCR H& TOPH-
30HTaNbHOH MOBEPXHOCTH, AelcTBoBaNH B Tedenre t = 10 ¢ cu-
noii F = 5 H, nanpasnentoil seepx nox yraom o = 30° x ropu-
sonTy. Haiitu paboty a70ii cunbi, ecnu koadduunenT tpeHus
Mexy Opyckom M noBepxHocThio | = 0,25,

9.14, Yknou ysactka mocce o = 0,05, Cnyckasack nox ykiaoH
NPy BBIKNIOYCHBOM ABMIATENE, asTOMOOMIL Maccoii m = 1.5 1
ABHXKETCR PABHOMEPHO €O CkopocTeio v = 60 xm/4. Kakoma
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ROIKHAE ObITb MOIHOCTE ABUIATENs ABTOMOGH IS, YTOOL OH MOT
TIOAHATHCA TI0 TOMY XKe CKIOHY C TOH Xe CKOPOCThIo?

9.15, AsTomMo0uNBL Maccoit m = 1,5 T ¢ sBuraTenemM MOIIHO-
croi0 N = 80 kBT apmxkercs B ropy no gopore, oﬁpaaylomeir‘r
yroa o = 30° ¢ ropu3onToM. Kaxyio makcHmanbHyio CKOPOCTB
MOXET pa3BHTh aBToMOOMNB Oe3 yuera conpoTUBAEHHA ABMKE-
HIt0?

9.16. Peka unpuyoii 7 = 100 M iMeeT cpeanion no mHpHHe
rayouny h = 2 m. KakoBa MOIRHOCTL BOJRHOTO IIOTOK4, €C/IM
' IPHHATH CKOPOCTD TEMEHMS TIOCTCAHHOM 10 CeYeHUI0 B PaBHOM
v=1mc?

9.17. lpa Gpycka Maccamy m; d m;, CKPETUICHHBIE NPYKH-
HOit xecTkocTH K, NEXAT Ha TI'OPH3OHTANBLHON MOBEPXHOCTH.
Ipunoxus x OpycKy m; FTOPU3OHTANBHYIO CHIY, €r0 MEINEHHO
nepenBHHyNH Ha paccroanue S. Kakas npu arom Obina cosepiie-
Ha pabora, ecnv ko3dPuuueHT TpeHus OPyCKOB ¢ MOBEPXHOCTL
paBeH |, a NPy>KHHA NEPBROHAYaNBLHO Oblia He HArpyXeHa?

9.18. [Ins TorO, 9To6Bl PACTAHYTH HPYXHHY U3 CBODOZHOIO
COCTOSHHA Ha BENWYHHY X, HeoDXomumo cosepuiMTe palorty
10 . Kakyio paboty HeoOXonuMo cOBEpIIMTh, JTOOBI pacTs-
HYTb MPYXHHY eie Ha X7

9.19, Ecnu x npyxuee 10 OYEpeaM NOABEWIHBATL CPy3bl
MaccaMH my U Mz, TO €€ MMHHA 0Ka3bIBacT A pasHoit /y u b, Ka-
kywo paboTy Hajo coBepwdTb, YTOOL! PACTAHYTH HPYKMHY OT
sk [ o uussl 5?7

9.20. DnexTpuueckas nebenka, pa3BuBaOWas MOWHOCTE N
= 15 kBr, TAHeT pasHOMEpHO BBEPX NO HAKIIOHHOM ILIOCKOCTH
py3. OnpenenuTh yros Hak/IOHA IOCKOCTH, eCii rpy3 ofnazaer
umnynscoM P = 5.10° Hec, a xoadduument penusa |1 = 0,1,
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9.21. Iilapuk maccoii m = 100 r moaBewIeH HA HUTH LIMHOMN
I =1 ™. Ero npuBogsT B ABMKEHKE TaK, YTO OH o0painaercs no
rOPH3OHTANILHON OKPYKHOCTH, PacnoJIOKEHHO! HA PACCTOAHHH
0,5/ noa Touxoii noaseca. Kaky:o npu 370M cosepmuu paboty?

9.22. [1sa Tena c Maccamu m, M M COeAMHEHH Henepopmu-
poBaHHON NPYXHHOW ¥ JEKAT HA IOPH3OHTANILHON TOBEPXHO-
cri. Ha Teno m; Hadmuaer peficTBORaTh MOCTOAHHAS FOPH3OH-
TanbHasA CHNa, HANpaB/JcHHaA K Teny my. IIpH kakoM MHHHMAJIb-
HOM 3Ha4e€HHH CHITbI TENO M, caBuHeTcs ¢ mecra? KoadduumeHnr
TPEHUS TEJ O NOBEPXHOCTE PABEH L.

9.23. Astomobuie maccoit m = 1200 xr cnocoben Ha cko-
poctd v = 50 kM/u TONHHMATLCA 1O AOPOre ¢ HAHOQILWHM YK-
oHoM o = 16", Ipr aBuxeHUU NO POBHOH JIOPOTe C TEM KE
NOKPLITHEM H C TOH € CKOPOCTbIO MOLIHOCTH ABHIaTess PaBHA
N = 14,7 kBr. Kakosa MaxCHMManbHas MOLHOCTh ABHraTens?

9.24. Apromobunb Maccoit m tporaerca ¢ mecra. Koshdn-
LIMEHT TPEHHA CKONbXEHHA KoJiec O OpOory paeeH i, obe ocH
asroMoOHna Bepyiyue. Hailitu 3asucHmMocTs cxopocTd aBToMo-
Ouns OT BpEMEHM B PEXHMME MakCHMalsHOTO pasroHa. Moui-
HOCTb JIBMratens paBHa N, CONPOTHBICHHS HET.

9,25, Pakera Maccoil M HenogsxXHO BHCHT Ha HeDONbIIOIT
BLICOTE, BEIOpAchIBasl BHH3 PEaKTHBHYIO CTPYIO CO CKOPOCTBIO V.
Kakyo MOITHOCTb Pa3BURAIOT NPH 3TOM ABHIATENH PAKEThI?

9.26. BenTUNATOP NPOKAYUBAET BO3AYX 4epe3 BCHTWISLIM-
onHyio TpyOy. Bo CKO/IBKO pa3 HamO YBENHYHTh MOWHOCThL BEH-
THJIATOPA, 4TOOBI CKOPOCTH BO3ZAYLIUHOIO MOTOKA BO3pOCHa B 2
pasa?

9.27. Ieprbiii apTOMOOHNID HMEET MOIHOCTD JBUraTens N
H pa3BHBaCT MAKCHMAJIbHYIO CKOpocTh V. Bropoii asromobuns ¢
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MOLIHOCTBIO ABMratTenst N; Ha TOH e nopore pasBuBaeT MakcH-
MANBHYKO CKOpPOCTh V2. Kakylo MakxcumansHyo ckopocTe paso-
BLIOT aBTOMOOMIIH, €Cu KX cuenuTh Bmecte? Cuny conmpoTHB-
TIeting ABKSHHIO CUNTATh NPONIOPLHOHANBHON CKOPOCTH.

9,28, HeGoavias wmydra maccoil m
HBIDKETCA C MOCTOSMHHONH CKOPOCTHIO vy N0
FN2JKOH rOPH3OHTANEHOH CNHLE, COrHYTO#H
B BHue OKpyxHOoCTH paavycom R. Korma
My(Ta HaXOJHAACh B TOUKE A, Ha HE Havana
NeHCTBOBATL IIOCTOSHHAS TOPU3OHTANBHAN
cuna F, HanpaBneHHas NEPUEHAHKYIAPHO
paanycy OA {puc. 9.1). 1Ipu xakom 3naue-
HHH CKOPOCTH Vo My(}Ta CMOXKET CHEeNnatsh puc. 9.1
noJkbt 06opoT?

9.29, ApToMOGUIII0 HEOOXOAMMO BLEXATb B JICARHYIO MOPKY
nanHoi [ ¢ yrnom Haknona o. KoadduunenT Tpenus Mexay ko-
AECAMH K NbLAOM UL Tako#, uTo | < tgor. Ha kakoM paccTosiHHM OT
ropku aBTOMOGHAL IO/DKEH HauaTb pasroH, ecin kodhduiHenT
TPEeHUs Ha FOPH3OHTAaNbHOM yd4acTke Toxke pasen M7 Kakosa
AOKHA BbITh MUHMMANBLHAS MOIMHOCTD ABHIATENs aBTOMOONA?
Macca asTomoGuns M, o0e oci Benyuue.

9.30. Ecnu cHna 1aru ABurarens pakersl paeHa F, To mom-
HOCTh Pa3BHBAEMAas JBHIATEJICM IIPH CKOPOCTH PAKEThi V paBHA
N = Fv. TIpHuem 3148 MOIMHOCTDL RODKHA 0DECIICYHBATLCA TENO-
Toli cropanus pakeTHoro tomiusa. OfHaKo H3BECTHO, YTO NpH
nepsoil KOCMHuECKoii ckopocTH Tpebyemas MOILHOCTL B 2 - 2.5
paza Gonbiue Toit, uTo MOXeT 0becHeunTh COBPEMEHHOE paKer-
noe Torymeo. Yem e obecreunsaercs Tpebyemas MOUWHOCTL?

-
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9.31. Taccaxmp MOCT ¢ NOCTOAHHON CKOPOCTHIO BAONL Ba-
roHa HenolswKHOro noespa. Iloesn rporaercs ¢ MecTa U Hayu-
HAaET MELIEHHO YCKOPATECA. CKOPOCTh MacCaXKhpa, & 3HAYHT H
€ro KHHETHYECKAR SHEPrHs NPH 3TOM YBENHYHBAIOTCA. 33 CHET
KaKOH paboThl yBENHUHBAETCA IHEPruUs naccaskupa?

32. 1 ! i
9 v2 Ha ropusoHtanbHOM !
ritafgkoil MOBEPXHOCTH HMEETCA L

- 3
uiepoxoBaras noJjieca MMHPHHOH -._AW
L. Ha noBepxHOCTH BHE NOJIOCHL puc. 9.2

SIEKAT  NPAMOYrOAbHBIA AWUK

maccoii m 1 anuuaoii / (puc. 9.2). Koaddutment tperus mexny
ALIMKOM M TIOBEPXHOCTHIO Ha nojioce paeeH |t Kakyio paboty
HajO COBEpMIMTh, 4TOObI MENIEHHO NEPeTallHTh AIUK Hepes
nosocy? PaccmoTpers cnygaun: a) L> 17, 6) L </

9.33. SKuK BTACKHBAIOT BBEPX 1O HAKJIOHHOH MJIOCKOCTH ¢
yraoM Haknona o. Kakos K.IL.A. BAKJIOHHOH IJIOCKOCTH, €CIH
k0o PHLIHEHT TPEHHA MEXAY AIHKOM U NIOCKOCTBIO paBeH (L7

9.34. 'opusoHTabHAas JIEHTA TPAHCIIOPTEPa ABHKETCS C MO-
CTOAHHOM CKOpocTbiO v. Ha Hee cBepxXy xnaayT kMpnu4 mMaccoii
m. Hakiti pabory cun TpeHHsa, AeHCTBYIOIIMX HAa KMPNHY H Ha
newTy.

9.35, JlecTtHMua 3CKanaropa TNOJHUMAETCH CO CKOPOCTRIO
1 m/c moa yrnom 30° k ropusorty. ITo NeCTHHLE CO CKOPOCTBIO
1,5 M/c nonnumaercs yenosex maccoii 70 kr. Kakyio paboty co-
BEpILAOT ABHraTelb 3CKAJaTOpa M HelOoBeK 33 BPeMA NMoAbeMa
4eJIOBEKA, ECH JUIMHA 3ckanatopa 300 m? Haliti pabory usura-
TejIA W 4EIOBEKA B Cllyyae, eclii YenoBek cderaer ¢ sckanaTopa.

9.36. Lenouka maccoit m M ZIHHOA / BUCHT, Kacaschb HHMK--
HMM KoHUoM crona. Lienmouky ornyckarot. Haitrm makcumaib-
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HYI0 H CPEAHIOK MOLIHOCTb, Pa3sBHBAEMYI0 CHNOH -ygkecTd B
NpoHecce NaACHUA LEHOYKH,

9.37. Hacoc nomaer oAy B OOJBINYI0 €MKOCTb Ha BLICOTY
H= 10 M no tpybe nuamerpom d = 10 cm. Onpenenurs x.0.4.
HACOCa, €Ciii B CekyHay nopaercs m = 100 kr BoAbL.

9.38. C noroska cBUCAET Pe3WHOBBIA LIHYD Amvhoii / = 1 M.
Ilo mHypy OT AOTONKA HAauMHAET CKONb3HTh BTYRKA MACCOi
m=2 xr. Mexay BTyikoH W LUHYpOM JeiiCTBYeT noCcTOsHHAsA
cuna tpeuns F = 10 H. Kakoe xonu4ecTBO TEIJIOTbI BbIAEAHTCA
33 BpeMs COCKAJIb3bIBAHMUA, €CJIl JKECTKOCTH LIHYpa k = 25 H/m?

9.39. C kakoii CKOPOCTHIO BHLITEKAET BOAA M3 INMpPHLA, eCNH
Ha ero nopuiexb aekcTyer cuna F? Ilnornocts Boasl pasHa p,
TUIOLIAAL TOPUIRA - S, NNOIIAAb OTBEPCTHA IINPHLA - 8(s << S).

9.40. U3 mnanra, nekaiuero Ha semie, BBEPX MOA yriioM K
rOpHU3OHTY BbiTekaer CTpysn soabl. Bo ckoapko pas Heobxoaumo
YBEJTMYHTh MOUIHOCTE HACOCA, TOAAIOIIET0 BOAY, 4TOOBI Aank-
HOCTb [10JIETa CTPYH YBeNHYHIach Basoe?

9.41. IlopuieHs MNPHHA ITPH-~
BOJANTCA B JABHXKEHHUE MNPYHKHHOI
xectkocTH k. CobcrBeHnas amiHa
TIPY>KMHEI paBHa JnuHe wnpuua, B
LIFIPWI] 33KaUHBAIOT BOAY, OKUMAS
MPYKHHY, U KNagyT €ro Ha riag-
KHil CTON BIUIOTHYIO- K cTeHe (puc. 9.3). Kak 3asucHT cuna jaas-
neHws IMPULA HA CTEHY OT BenuduHbl AeopMaLdH PYKUHbBI
x? Ilnomane mopinHA paBHa S, WIOMAaAs OTBEPCTUA WINTPHLIA - §
(s <<8).

puc. 9.3
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10, 3akoHbI COXpaAREHUS

10.1. Teno bpouiero noa yrmom x TOPHU3OHTY CO CKOPO-
cTbio V. OnpenenuTs CKOPOCTH TENa Ha BhicoTe h.

10.2. Teno Opouieso ropHICHTAABHO CO CKOPOCTBIO 20 M/C.
OnpeaenuTs CKOPOCTH TENA B KOHLE HETBEPTOH CEKYHAbI Maje-
HHA.

10.3. HaknoHunas rrockocts BeicoTON h n Maccoit M ne-
®UT Ha rnapkoil ropusoHranbHoii nopepxHocth. C BepxnHeEi
TOYKH IJIOCKOCTH 0€3 HauanbHOR CKOPOCTH M 0e3 TpeHus Ha-
4YHHAeT COCKaNb3biBaTh Hebonbimioit 6pycok Maccoit m. Halitu
CKOPOCTH FUIOCKOCTH M OPYCKa B KOHUE COCKAb3bIBAHUA.

10.4. I'py3 Maccoi m, nexallinii Ha rNaaKoH rOpU3OHTANk-
HOH MOBEPXHOCTH, COENHMHEH rOPHM3OHTANIBHON NMPYXKHAOH xKe-
crxoctd k co crenkoil. Cuctemy BbIBEIM M3 PaBHOBECHS, CXKaB
npyuHy Ha Ax, u oTiycTunu. Kakosa MakcHManbHasi CKOPOCTh
rpy3a?

10.5. Ha crepxHe AnHHOI / INaDHUPHO NOABEIUEH LIap.
Kakyi0 ropH3OHTaNbHYI) CKOPOCTb HYKHO cooOwuTL uIapy,
4To0bI OH NOAHAACA IO BHICOTH! TOYKH NOABECa?

10.6. Kamens OpolieH noj yrioM K FOPH3CHTY CO CKOpO-
crpi0 16 M/c. Ha kakolt BHICOTE KHHETHHECKAs JHEPrUs KaMHSA
Oynrer paBHa ero NOTEHUHANBHOH SHepruu?

10.7. Hokosmuiics aToM pacnajaeTcs Ha JBe 4acTH, OT-
HOIICHHE KMHETHYECKHX 3Hepruii xoTopeix pasuo f. Onpene-
AUTH OTHOMIEHHE MACC STHX 4YacTed.
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10.8. JIge aoaxku ABHXYTCH B CTOAYEH BOAE HABCTPEHY APYT
APYTY € ONMHAKOBLIMH CKOPOCTAMH vy = 0,6 m/c. Koraa noaku
NIOPaBHANKCh, U3 TIEPBOIi BO BTOPYK) NEpenoskunn rpy3 Maccoi
m = 60 kr. Ilocne 3TOro BTOpas NOAKA NPOAOIHKANA JABHIATHCA
B TOM K€ HANPABJIEHHH CO CKOPOCTBIO v; = 0.4 m/c. Qnpene-
JiHTE Maccy BTopoH joaku. COnpoTUBNCHUE BOAL! HE YHHTBI-
BATb.

10.9. Tpu noaku oxuHaxoBoil Maccsl M aBuXKyTCA OAHA 32
JPYro ¢ OZMHAKOBBIMHU CkOpOCTAMHE V. M3 cpenneit nonxu oa-
HOBPEMEHHO B MEPEIHION ¥ 3a1HION JoAKH Opocatot €O CKO-
POCTBK) U OTHOCHTEILHO JIOAKH OJHHAKOBBIE IPy3bi.Maccol m.
Kaxogbi 6ynyT CKOpPOCTH JIOROK nocie storo? CoupoTHBaenns
HET.

10.10. Teao A naneraer Ha HenoaeHxHoe Teno B u nocne
ylapa ABHXETCH C BABOE MEHBLIEH CKOPOCTbIO B MEPNEHAUKY-
Japrom Hanpasiesnd. OnpeaenuTs HanpaBleHUe IBHKEHUA
Tena B nocne ynapa.

10.11, Kocmonaer maccofi m u xocmHueckuii xopabnb
Maccoil M ceazaHbl BepeBKOM, annHa kotopoii pasHa /. Ilepeo-
Ha4aJbHO KOCMOH&BT K KOpabib HemoABiHKHLI, & BEpeBKa Ha-
TanyTa. KOCMOHABT BHIOMpAET BEpeBKy, MOATATHBAACH K KOpad-
mo. Kakoe paccTOAHME MpOIHAYT KOCMOHABT M Kopabme 110
serpeyn? BHemHUX cHn Her.

10,12, Kocmuueckuil xkopabnb uMeeT ckopocTb vo. [locne
OTHENEHHS CTYNEHH ero cxopocts crana 1,01ve. Ilpu stom cry-
TNIeHb YAANAETCa OT kopabins co ckopoctsio 0,04vo. Kakosa mac-
ca CTYNEHH, eciy Macca kopalnst papaa my?

10.13. CHapsa pa3spbiBacTCsi B HAHBbICIEH TOMKE TPaeKTo-
PHY Ha paccTosHuM / OT MYyLIKH 10 FOPM3OHTANH Ha /1BA ONHHa-
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KOBBIX OCKOJMKa. OIHH M3 OCKOJIKOB BO3BpallaeTcA HasazZ no
TOit ¢ TpaexTopuu K nymke. Ha xakoMm paccTosHHM OT IyINKH
ynanu BTopoil 0CKO0K?

10.14, HacTuua maccoit m,, UMEIOIAN CKOPOCTh Vi, Hane-
TaeT Ha NOKOAMYIOCH YACTHIlYy MAcCOii m; U OTCKakuBaer OT Hee
CO CKOPOCTBIO V) 1O NPAMBIM yriioM. Haiitu ¢ckopocTh yacTu-
bl M, MOC/E yAapa.

10,15, Aptuanepucr crpensier U3 MyLIKH AAPOM MAacCoH m
Tak, YToOLl OHO ynano B HenpusATenbCkoM jiarepe. Ha Bbine-
TeBinee ANpo caauTeA Oapon MIOHXay3eH, Macca KOTOporo
passa 5Sm. Kakyio yacrs nytit no Henpusitesnsckoro aareps ba-
POHY NIPHINJIOCH MATH NELIKOM?

10.16, Bonomernblit Karep 3abupaer BORy M3 PEKH W Bbi-
Opaceisacr ee co ckopocThio 10 m/c oTHOCHTENBPHO KaTepa Ha-
3an. Kaxoli mMakcMManbHOH CKOPOCTH MOXET JOCTHIHYTH Ka-
tep? ConmpoTUBNIEHHE BOALI HE YIHTBIBATD.

10.17, Teno ceobonno nanaer ¢ seicotel H. Ha Bricore
0,5H ono cTaNkupaercs C TakaM XKe TENOM, NSTHIHM FOpPH3oH-
TanbHo. Tena cnunawores. Yepes kaxkoe BpeMs nocne CTONKHO-
BEHHA Tejia YAALYT Ha 3eMimo?

10.18. B ropH3oHTaAbHO ISHKYHIYIOCA CO CKOPOCTBK
20 m/¢ narpopmy Maccoii 200 kr ¢ BbICOTEI 3 M BEPTHKAILHO
nagaer kamenb Maccod 50 kr. Hepes HekoTOopOe BpeMs B IUTAT-
(hopme OTKPLIBAETCA JNOK 1 KAMEHb BbiBaJiBaeTcs U3 Hee. Ka-
koBa Oynet xoneuHas ckopocte miaatdopme? ITnarpopma aem-
wercst bes TpeHus.

10.19, Tlyna maccoii m = 10 r, nersas ropH3OHTAILHO,
nornazaer B UMK C TNECKOM, BHCALIHH Ha OcveBke JUIMHOM
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/=1 M, u 3acrpesaer B Hem. Macca smuuka M = 5 kr. Oapene-
AMTH CKOPOCTD MyJTH, €CIH SIHK OTKIOHUICA Ha yron o = 30°.

10.20. Ha rmapxoM CTone nexar ABa rpysa, MEexXay KOTO-
PHIMHU Caxaras npyxHHa. Macch rpy3os ornocarcs kak 1:3. To-
- CHI¢ pacnpAMIICHHS MPY>KHUHbl JETKuil rpy3 nprnobpen KHHETH-
4eckyl0 aHepriio W) = 6 JDx. Onpeaenurs HavuanbHYIO JHEPrHIO
CIKATHUS FIPYIKUHBL.

10.21. Jlogxa anuHoil L HENOABHKHA OTHOCHTENBHO BOARL
PuiGax, Haxonsammiica Ha HOCY JonkH, Opocaer rpy3 maccoit m
B KOp3MHY, Haxonsuywcs Ha kopme. C xakoi MuHMMANBHOH
CKOPOCTBIO ROJDKeH ObrTh OpomeH rpys, uroObl om nopan B
kop3udy? Macca noaxu ¢ peibakom pasta M.

10.22. Canki cbe3XaloT ¢ ropet BbicoT0i H M yrioM Ha-
KJIOHA O H fasiee edyT NO TOPH3OHTANLHOMY yiacTky. Koaddu-
HUEHT TPEHMA Be3Jle ONMHAKoB  paseH Y. Onpenenurs pac-
CTOsIHHE, KOTOPOE CAaHKK MPOEAYT N0 FOPHU3OHTANBHOMY ydacT-
KY.

10.23. Canxu cwesxator ¢ ropet BeicoTol H u, ‘npoiins ne-
KOTOPO€ PacCTOSHKE N0 FOPH3OHTANbHOMY YYaCTKy, OCTaHaB-
nupatorea. Ilpn aTom nonnoe paccrosnue, RPOAXCHHOE CAHKA-
MH 10 ropu3oHTanu, pagHo S. Cunrtad KO3QOULMEHT TpeHus
BE3/E€ ONYHAKOBBIM, ONPENEIINTD €r0.

10.24. T'py3 maccoii m, nouBeBICHHBIH HA APYXHHE WKECT-
xocti k, ymepxxuBaercs Tak, 4To DpPYXHHa HE pactaHyra. Ha
KaKOE MaKCHMANbHOE PaCcCTOsHME OIYCTHTCHA Tpy3, echid ero
OTMYCTHTH?

10.25. Teno maccoit m namaer ¢ BbicOTH h Ha croamyro
BEPTHKAILHO NPYKHHY JKECTKOCThIO K ammnoi I Onpenenury
MAaKCHMATBHYIO CHAY AaBAEHHA APYXHHBI HA MO

73



10.26. Ot rpysa, BuUCSIIErO HA NPYXUHE XKECTKOCTH kK, OT-
peiBaeTcA HacTh maccoit m. Ha kakyioc MakCHManbHYIO BLICOTY
NOAHUMETCH OCTABINANCA HaCTh rpy3a?

10.27. YenoBek maccoii M, crosmumit Ha rilagkoM Ibay,
6pocaeT kaMeHb Maccoi m B FOPH3OHTANBLHOM HANPAB/ICHHH C
seicots! h. Kamens nonaer va nen Ha paccrosnuu L ot mecra
Opocanua. Kakyio paboty cosepuini uenosek npu Spocanuu?

10.28, Ha nerxom crepxkne anuHoii / 3akpenned HeGons-
wol mapHk. CrepieHs MOxker cBODOAHO BPALIATECA BOKPYT
BTOpPOro xoHUA. Kakylo MHHHMAIbLHYIO TOPH3OHTANBHYIO CKO-
pPOCTb Hano coODIUHTD WapuKy, 4ToOb OH caenan noaHklii 06o-
pot? Pemrurs 3Ty 3anayy AndA ciiyuad LIApHKE, MOBEHIEHHOTO
Ha HHTH.

10.29, Illap, noaseineHHbI HA HUTH, OTKAOHUNM H& Yro
90" oT BepTuKanM U oTNycTUIM Ges HauanbHoit ckopocth. Ipu
KaKOM 3HAaYEHMM YrNa MEXKIY HHTbIO M BEPTHKANbIO HHTE 00op-
BETCH, €C/IH OHA MOMET BbIAEPIKATH TOJIbKO YHBOEHHYIO CHIY
TAXKECTH, ASHCTBYIOMYIO Ha wwap?

10.30. Hlapuk, BUCAIIHI Ha HUTH, OTKJICHMIH OT BEPTHUKa-
v Ha yroJa 90° u ornycruin 6e3 HauanbHOH cxopocrs. Tlpu
KaKkOM 3HAYEHWH yIiia MEXAY HHTBIO H BEPTHKANBIO MONHOE
yckopeHue wapHka Oyaer HaNnpaBAEHO rOPH3OHTANBHO?

10.31. HeGonbioe Teno COCKaNb3bIBAET C BEPXHEH TOUKH
rnaznkoii cpepni pamuycom R. Ha xakoii Beicore Teno oropsercs
ot chepsr?

10.32. Taurenbka npexcrasiser coboif HEBECOMBbIH CTEp-
*KeHb JUTMHOW / C IRyMS OZMHAKOBBIMH HeDONBLIMMH MacCHB-
HhIMH HIADHKAMK Ha KOHUaX. |'aHTenbKy nOCTaBHNM BEPTH-
KaJbHO HA FOPH3OHTANBHYK) TJAAKYIO MOBEPXHOCTb H ClerKa
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BLIBEJM M3 MNONOXewus paBHoBechs. Kakywo cxopocts Oyner
HMETb BEPXHUil APHK B MOMCHT Yapa O NOBEPXHOCTh?

10.33. I"anvenbka npeacrasiser coboit
HEBECOMbIH CTepIKEHb C ABYMA HeCOIbIIMMH
MAacCHBHBIMH IapvkaMM Ha konuax. [aH-
TENbLKY CTABAT B YIOJl BEPTHKANLHO H Clierka
BLIBOAAT M3 pasHoBecHs. OHa nauuHaer na-
nate (puc. 10.1). Ilpu kaxom 3Hauennu yrna
MEKIY CTEPHHEM M BEPTHKAILIO Hxumii puc. 10.1
LIAPHK OTOPBETCA OT CTEHKN?

10.34. 1lapux maccoii m = 10 r nanaet ¢ BeicoTot h =2 M u
YAPYTO OTPakaetcsd OT YCTAHOBICHHOIO Ha HEnoIBHKHON TE-
JIeYKKe LUMTA, HAKIIOHEHHOTO 1o yriom 45° k ropusonty. Haii-
TH CKOPOCTh TENeXKKHN nocae ynapa. Tenexka MOXET IBHraThCA
6e3 Tpeuns, a ee Macca BMecTe o LuToM pasHa M =90 r.

10.35. Hebonbinoe Teno
€/eT MO INMAAKOH rOpPH3OHTANb- \'%

HOil NOBEPXHOCTH H BbE3IXNKACT — r
Ha NONOTYH) TrIaAKywy TOpKY puc. 10.2
eicotoit h {puc. 10.2). Ilpu M
KakoH CKOPOCTH TENO0 CMOXeT
nepeexarb Yepes ropky? m v,

10,36, HeOonbuioe Teno ’
Maccoi M eAeT Mo rIaakol ro- puc. 10.3.
PU3OHTANbHON MOBEPXHOCTH H BBE3XKAET HA MOJOTYIO TMAAKYIO0
HE3aKPEICHHYI0 TopKky Maccofi M u BeicoTol h (puc. 10.3),
[Tpu Kaxoit CKOPOCTH TEAO CMOXKET NEPEEXaTk 4epes ropky?
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10.37. Ha rnaxakoit ropu- M
30HTANBHOH NOBEPXHOCTH 110~

KOUTCA ThajKas Hojoras Hesa- = L

KpenneHHas ropka maccoit M, s
BuicoTOl h » anuxolt L (puc, L

10.4). Ha ropky Bbe3kacT cO puc. 10.4

CKOpPOCTBIO V TEJIO Maccoii m.
Cnycrsa ppems T Teno moxuzaer ropky. Ha kakoe paccrosuue
YCTIEBAET 3a 3TO BPEMA CMECTHUTLCS ropka?

10.38, ManeHbKoe TENO JIEKAT HA KPAKO ANUHHOH TENEHKKH.
Tenexxe yanapom coobmaror ckopocts v. Ha xakoe paccroanue
NEPEMECTHTCA TENO MO TENEeXKKe, €CNH Macca Tena m, macca
Tenexku M, koadQHHIHEHT TPEHUA MEXAY TEIOM H TENEXKOH
1, 2 TPEHUS MEXIY TENEKKOH M moaom Her?

10.39. JIpa Gpycka ¢ maccamMu m,

W My NEKAT OOWH Ha Ipyrom i meu- V., I
KYTCA 1O THAAKOH IOPH3OHTANBHON m
NOBEPXHOCTH. BepxHuit Opycok Ha- g |

THIKAETCS HA 3aKPEIIEHHYIO TOPU3OH- ?

TANBHYIO TIPYXKUHY KeCTKOCTH k puc. 10.5

(puc.10.5). TIpn xaxoli HauaneHOI
cKOpocTH Dpycki He OYAYT CKOMB3UTHL APYr N0 APYry, €Clid KO-
3¢ duurenT TpeHUA MeXxay HUMH paseH 7

10.40. XKeneznonopoxHsiil cocrap nauHoil L, gpuraiacey no
MHEPLHM, BHEIKAECT HA FOPKY C YIJIOM HAKJIOHA 0L M OCTEHABJIH-
BAE€TCA, KOrAa HAa ropKe HaXxOAMUTCS POBHO TNMOJIOBHHA COCTABA.
Kakosa Obura HauansHas ckopocth cocrasa? TpeHus Her.

10.41. Ha nByx ropM3OHTaJIbHBIX CTOJIAX, PACTIOI0KEHHBIX
Ha paccTosHMH 2/ Apyr OT Apyra, AEXaT ABA OXHHAKOBBLIX Tena
maccoit M, cBsa3zaHHble IIMHHON HUTBIO. K HUTH mocepenuHe
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MEXIY CTONAMMH TpH-
BA3AHO TPETHE TENO
Maccoit m (puc. 10.6).
MeppoBauanbHO  oHC-
TEMA HENOABMKHA, 2
HHTb [OPH3OHTANIBHA.
CucreMy  OTIYCKAIOT.
Kakoe paccrosnne
npoexnyT GOKOBBIEC TEAA KO OCTRHOBKH, ey KO3QPHuUNEHT Tpe-
HHA MEXAY HHMH W CTONIOM paBeH {1, a m < 2uM?

puc. 10.6

10.42. IlInpokan nocka maccoii M asuxercs Co CKOPOCTHIO
Vv 110 FIAJKOH ropusoHTaNbaoi nosepxuocrn. Ha Hee Bpesxaer
p1aiiba maccoif m, CKOPOCTh KOTOpO#

PaBHA U W neprneHauKynspuHa v (puc. M
10.7). Kospduisent Tpenns mexay

nockoii n wakiboii pasen u. Kakoit d BN
AonkHa ObiTh WKpUHA A0CKH d, uTo- u

6p1 waitba ¢ Hee He camivtack? Cuu- %m
T&Th, YTO JOCKA BCE BPEMS LBHIKETCH puc. 107

NOCTYNATENbLHO.

10.43, Teno maccoit m; = 5 kr ynapaerca ¢ HEMOOBHKHOE
Teno Maccoit my = 2,5 xr. Yocne abconoTHO HEYNpyrore ynapa
KHMHeTHYecKan 3Heprus cucteMbl paBHa W = 5 Jx. Kaxosa Opi-
Na HaYaNbHAA KHHETHYECKAN JHEPIHS CHOTEMBI?

10.44. Kakoe KOIM4eCTBO TEILIOTHI BEIIENWTCA NPH CTONK-
HOBEHHH IUIACTHIMHOBOrO uiapa Maccoil m = 200 r, ABHxKyie-
rocst CO CKOpoCTsio v = 10 M/¢, ¢ MOKORIMMMCH (HAPOM TaKoH
*e macchl?

1045, JIsa nnacruivHOBLIX WIapa, MAcChl KOTOPLIX OTHO-
CATCA KaK 1:3, nMOABEHIEHL HA OJMHAKOBBIX BEPTHKANALHbIX HU-
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THX W kacarorcs apyr npyra. Ulappi cuMmerpHuHo passenyt s
MIPOTHBONOJIOKHBIE CTOPOHBI M ONHOBPEMEHHO OTIYCTHAM.
Mapei cannnucs. Kaxas uacTs 3HeprHy WapoB nepefiner B re-
nno?

10.46. [Ipa CBHHLOBbIX 11APa OZHHAKOBOH MAaCcChi ABHKYT-
¢ HaBCTPEYY APYT APYry €O cxopoctamu v u 2v. Onpenesire
NOBbILIEHHE TEMIIEPATYPh! 11apPOB B pe3ysabTare WX abcomoTHO
HEYTIPYroro yuapa, ecil YASAbHAs TeNNOeMKOCTh CBUHLA PaBHA
c.

10.47. Isa Tena maccaMM m; M M, ABHXKYTCH HABCTPEYy
DPYT APYry 1O B3AMMHO NEPNEHANKYAAPHLIM HANPABACHUAM CO
CKOPOCTAMH V) ¥ V2. KaKoe KONHUeCTBO TEILIOTh! BBINEIHTCS B
pPe3yALTaTe UX alCOMIOTHO HEYNPYTrOTC CTOJIKHOBEHH?

10.48. [IBa paeanbEO ynpyrHx IIapHKa MaccaMH m; H my,
ABWKYLIHECS BRONbL ONHOH MPAMOIH CO CKOPOCTIMH Vi, U V2 B
ONHOM HanpasaeHuM, cranxvearoTca. HaliT 3nauenne makcu-
MAaJIbHOH NMOTEHLMANbHOH 3HEPI'MU CTOIKHOBEHHUS.

10.49. Hlap, npuskyuiniics co CKOPOCTBIO V, CTaJIKHBAETCA C
TAKMM Xe nokoamumMea wapom, Haiitn ckopocTH wapos nocae
LICHTPAJIEHOTO abCONIOTHO YNPYroro ynapa.

10.50. tsa mapa onrHaKoBOH MACCH! ABHXKYTCS HaBCTpEUy
APYF APYrY CO CKOpocTaMM Vi B vo. Haiit ckopocin mapos
nocae LEHTPaaRHOro abCOMIOTHE YAPYroro yaapa.

10.51. Ha nmokosmuiics wap HajneTaer Apyroii Takoil xe
nrap. Haiitu yron pasnera wapos nociae HeweHTpaashoro abeo-
NOTHO YIIPYroro ynapa.



10.52. /lpa onuHAKOBBIX
wapa ABHXYTCS C OHMHAKOBbI-  — —_—
MH CKOPOCTAMHE CTPOIO JAPYr 32
APYTOM  NEPHEHAMKYAAPHO K

crenxe (puc. 10.8). Kak Gynmyr puc. 10.8
ABMIaThCA maphl [OCHe npe-
KPalleHHs BCEX CTOJIKHOBEHHI? 1 z 3
CronkHoeenus abcoioTHO yni- ~ O~ o~
pyrue.

e

10.53. Tpu oOnuUHAKOBBIX L. L,
puc. 10.9

[apa JABHXYTCH ¢ OAHHAKOBLIMH
CKOPOCTAMM CTPOrO ApYr 3a ApYyrom Ha paccyosHuu Ly H 1o
ApYr OT Apyra nepreHaukyapHo k crenke (puc. 10.9). Kak
OymyT IBMraThCs APl MOCIE TIPEKpALiEHUst BCEX CTOJIKHOBE-
HHit? CronkHoBeHWs abcoNMOTHO ynpyrie.

10.54. JIpmKkymuiics co CKOPOCTBIO V 1HAap HAAETAeT Ha Ta~
ko xe Henonswkebii wap. Halitw ckopocru wapoe nocne
abCOMIOTHO YIIPYroro yiapa, eciy pagnychl apos pasHs! R, a
NPHLUEABHOE PACCTOSHUE - d.

10,55, YacTiiuna HaneraeT Ha TOKOALIYIOCH MHLIEHb W OT-
CKaKHBaeT OT Hee Ha3aj ¢ YMEHbLICHHOH B N pa3 KHHETHUYECKOH
sneprueit. Onpenenums OTHOLIERHe MACCHl HACTHLBI K Macce
mulresn. CTONKHOBEBHE abCONOTHO yIpyroe.

10.56. Ha noxosiumuiics wap Hanetaer ApYroii wap. Mexay
HUMH TIPOMCXOAUT UEHTPaNbHBIA abCOMOTHO ynpyruil yzap.
HaiiTy oTHOWICHHE nepegadHOil IHEPTHH K HAYANBHOH, eciH
OTHOUIEHHE MacC LIapoB My/m; = o

10.57, Ilpn GomOapnuposke reaus O - HACTULAMH C KuHe-
THYECKOH JHepruedl Wy Hanerarollas 4acTHua OTKIOHACTCH Ha
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yron 60°. Cunras cronkHoBeHHe a6COMOTHO YNpyriM, onpee-
JMTb SHEPTHIO O - YACTHIGI NOCHE CTONKHOBEHHS.

10.58, Jipa OfMHAKOBBIX LId- ,
pa Nexar Ha riaakoil [HOoBepXHO- —O——> ——— ~——8-—
CTH, Kacasch Apyr apyra. Ha nux
BAOJIEB JIHHHH CHMMETDHH Hanera- puc. 10.10
er TpeTHil Takoil ke wap, ABH-

Kyumiica co ckopocthio v (puc. 10.10). Halttu cxopocth wa-
POB nocjie abCOMOTHO yNpyroro CTONKHOBEHHS.

10.59. K 6pycky maccoii m npHkpenneHa
BEPTHKAALHAN NPYXHHA kecTkocty k. B Ha-
4aJbHbli MOMEHT TIPYXHHA He HarpyXxeHa. K
Bepxruli kOHel 1py>XuHbl HAYHHAIOT TAHYTH
BBEPX C MNOCTOSHHON CKOPOCTHIO Vv {pucC. m
10.11). Onpenenuts MakCHMATLHOE YCKOPE- oy,
Hue Opycka B Mpouecce NMOCAEAYOUIETO LiBH-
XEHHA.

¥

puc. 10.11

10.60. bpycok maccoii m CBOOOAHO NEXUT HA BEPTHKAIIb~
#oii npyxune xkecrkocrd k. Ha nero ¢ seicorst H 0e3 nagane-
HOit ckopocTH nagaer taxolt xe Opycok (puc. 10.12). Ha xakyio
BBICOTY (OTHOCHTEIbHO HAUAIBHOIO TION0MKEe-

HUA PaBHOBECHA) MOANPLIFHYT Opycku nocne [z]
abCcOIIOTHO HEYTIPY1'0FO CTONKHOBEHHA?

10.61, Bpycox maccoii M cbezxkaer Ges
TPEHHUA Y HAYAJILHOH CKOPOCTH C HAKIOHHOI
MJIOCKOCTH, YIOon HakjioHa KOTOpOH paBeH .
Korna 6pycok npoexan paccrosnne L, B Hero
nonana nyasd maccoll m, nerAawlas roOpH3OH-
TaneHO, M 3acTpsna B Hem, B pesynstare otoro  puc. 10.12
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6pycox ocranosunca. Haiit cropocts nysm.

10.62. Yenosek CTOUT HA FNIAJKOM JIbRY U JSPXKHT B pyKax
usa kamus. Yenosexy HeoOxoaumo nobparbes N0 Kpas NEAAHO-
IO NOAfA M OH pemaet oTopocuTh 0T cebf KaMHH, npnodpers 3a
CYET ITOTO HEKOTOPYH CKOPOCTh. B xaxom cnyuae 4enosek
nprobperer GONBLIIYIO CKOPOCTH, €C/IH OTOPOCHT KaMHH OXHO-
BPEMEHHO UK NO OuepenH?

10.63. I'lo ropu3oHTanLHOH nopore 0e3 TpeHus ¢ OAMHAKO-
BbIMH CKOPOCTAMH €AYT ABE OAHHAKOBLIC TENEHKH, HA KOTOPBIX
CTOAT O{MHAKOBbIE IBOPHUKH. BHE3ANHO HAYMHAET manarh 1yc-
ToM cHer. Ha neppoii Tenexke ABOPHUK CMETAET YHABUINI CHEr
BOOK, 2 HAa BTOpOii - HUuero He penaer. Kakas renexka B KO-
HEYHOM HTOre OKaXeTcH Bnepein?

10.64. Yenosex maccoit M, crosmmii Ha raagkoM NbRy,
Opocaer kaMeHb Maccod m, KOTOPBII MMajlacT Ha JeR Ycpes Bpe-
ma t Ha paccrosmus / o uyenoBexa. C kaxoii ckopocTsio Guin
OpouleH kamMeHn?

A B
10.65. T'nankas ropka ne-
*UT HENOABIKHO HA TNANKOK
FOPH3OHTANILHOH MOBEPXHOCTH.
Ha sepuinHe ropku 3akperuie-
Hbl Ba OAMHAKOBBIX Opycka A puc. 10.13

u B (puc. 10.13). Cnauana ¢ ropxu ckarsiBacrcs 6pycok A, a
satem Opycok B. B kakyw cropony Oyner HanpasneHa koHeu-
Has CKOPOCTb rOpKHu?

10.66. Pakera, craproBas Macca kortopoél M, = 10° kr,
CTAPTYET BEPTHKANLHO BBepX ¢ nosepxHocTd 3emumi. Onpene-
JIHTh YCKOPDEHHE paKeThl uepe3 t = | MHH NOCHE CTapra, eci
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CEeKYHAHBIHR pacxoll TOIIHBA { = ']',5-103 Kr/c, a CKOpOCTL Bbl-
Bpoca peakTHBHO# CTPyH H3 pakeThi U = 2000 m/c.

10.67. Paxera CTapTyeT BEPTUKAALHO BBEPX C MOBEPXHOCTH
Jeman ¢ yckoperneM do = 15 m/c”. Uepes spema t = 30 ¢ yexo-
peHHE PAKETH! CTANO pasHo g = 20 m/c’. Ha cxoasxo BPEMEHH
paKere XBaTUT TOMIHBA, €CAN Macca TOMIUBA cocrasuster 2/3 or
cTapToBOil Macchl pakeTl. CexyHAHbIN pacXol TOMNMBA U CKO-
pocTh BLIOpOCa PeakTHBHOH CTPYH MOCTOSHHBI

10.68. OmnpenenuTs CHAY TAr#H BO3AYIUHO - PEAKTHBHOIO
ABUraTess CaMosiera, JETAIero co ckopocreto v. CeKynaHblii
pacxoi TONAHBA M NOCTYNAKUIETO B JBHIaTeAL BO3NyXa - Yy H
K2 coorsercrsenno. Ckopocts Beibpoca POAYKTOB Cropanus -

u. ¢ 1

~

10.69. Ha tenexxe yc-
TAHOBJIEHbI [JBA ONHHAKO- —
BbIX coodmarouuxes Co- __i: v
cyna Iuomaneio S, Pac- - T
CTOSIHME MEXKAY OCAMH
cocynos I, nnoTHoCThL Ha-
JUTOH B HUX HUAKOCTH P.

Kakopa CxopOCTb TENEXKKH 7779777777777777%7777
B MOMEHT KOT'Ha CKOPOCTb pnc. 10.14

YPOBHEH XUAKOCTH paBHa
v (puc. 10.14)? [Tonuas macca cuctems M , TDEHHUSR HET.

Iy Lyl

Lyl

!

10.70. U3 nywxy cTpesisioT B FOPH3OHTAIILHOM HanpasJe-
HUM. ECAM BLICTPENHMTL M3 3AKPEIUIEHHON NYLIKH, TO CHApsAN
BbUIETAET CO ckOpocToIo vi = 500 m/c. Ecii ke BbICTPeNIuTs U3
HE3AKPETICHHON NYLIKH, TO CHapAA BbUIETAET CO CKOPOCTBHIO
v2= 499 m/c. C kakoit CKOPOCTBIO BO BTOPOM CJIytiae OTKaTbiBa-
ercs nymxa?
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10.71. 3emna nsmwkerca Bokpyr (CopHua €O CKOPOCTBIO
30 km/c. Ee noronser wmereoput cO ckopocTbio 5 KM/C
(oTHOCHTENLHO 3emMnu) M Bpesaercs B 3emmo. Bo CKONbKO pa3s
yBENH4YEHHEe KHHETHYECKOH SHEPTHH Jemii GoJible, YeM KOaU-
YecTBO TENNOThI, BRIAENHBUICECT npH yuape? m

10.72. /ipa OAMHAKOBLIX MANCHBKUX IHA-
PHKa MaCCOM M KaXABIH COCHMHEHbI HHTHLK)
mmHHel [ U nexxar Ha rnaaxom crone. Ha
OAUH H3 HIAPHKOS HAJICTACT TPETHIA TaKOil xe m
WAPHK CO CKOPOCTBK) vV, HAaNPAaBREHHOK nep- @—> m
neHpukynapao AuTH (puc. 10.15). Mexny puc. 10.15
LHAPHKAMH TIPOUCXOAMT LIEHTpalbHell abco-
mMoTHO ynpyruit ynap. Hality cuity Rartskelwst HHTH TIOCTE

yRapa.

10.73. IToe3n nper co ckopocteio v. Henosek, crosmui Ha
nnardopme noesna, Opocaer FOPH3CHTAABHO MO XO4y AOE3fa
KaMeHb MacCOH m cO CKOPOCTHIO U OTHOCUTENBLHO noe3na. Iipn
Gpocannu uenosek cosepiuaer paGoTy A = mu’/2, KoTopas uaer
Ha YBCJIHUEHHE KHHETHHYECKO#H 3Heprid xamus. Tak kak s cuc-
TeMe orcuera JeMuid HauaibHas JHEPrHsA Kamusa pasHa W, =
mVv/2, TO DHEprHsA KAMHS cpasy mocne Gpocanus paeua: W —
Wo + A = mv¥/2 + mu’/2. C apyroii cTopoHbI, CKOPOCTh KaMHs
oTHocuTensHo 3emun cpasy nocie OpocaHWs paBHa v + U, a
3HAUAT H ero KMHETHUYeckas sHeprus pasHa: Wz = m(v + u)/2.
Ho W, # W,. B uem geno?

10.74. Yenosek, croammit na semne, Opocaer ropuson-
TaJIbHO KaMeHkR Maccoil m co ckopocTeio V. C Touku 3peHus
HEMOABMKHOTO HAOJIONATENs, HadalbHas KWHETHYECKas Juep-
r'us KaMHsi paBHA HYJIO, a cpasy nocae 6pocka - mv’/2. C Toukn
e 3peHns HabmonzaTens, HBHXYLIErOCH CO CKOPOCTLIO V/2 B
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CTOpPOHY OpocaHHs, HAYAILHAA H KOHEUHAA SHEPrUM KaMHS
paBHbl mv’/8. PaBoTa, COBEpIIEHHAS UeIOBEKOM NPH GPOCAHMHL,
paBHa PasHOCTH KOHEYHOH M HavanbHON aHepruii kamus. Jlns
'HETIOABIKHOTO Habmonatens 3ta pabota pasHa mv>/2, a s
' ABHIKYILErocs - paBHa Hyso. B 4eM npH4HHa npoTHBopeyuHs?

10.75. Tsaxenbiif rpy30BUK €T C HOCTOAHHOH CKOPOCTHIO
u. [lo Hemy c3apn crpensitor 3 BuHTOBKH. Ilyna neTHT co cko-
POCTLIO vV, NONANaeT B 3anHuil HOPT rPy30BHKa H 33CTPEBALT B
HeM. C TOUKH 3peHus cTpefika, H3MEHEHHe KUHeTHYeckoli sHep-
THH NYJH, & 3HAYHT H KOJNHYECTBO BbI,IleJIHBU.ICHCﬂ HpPl ynape
TemnoTh, pasko; Q) = mv¥/2 - mu*/2. C TOYKH 3peHHs BOAHTEII
rpy30BHKA, H3MEHEHHEe YHEPriH MYJM, a 3HAYUT H KOJAHYECTBO
Tennotey, pasuo: Q; = m(v - u)’/2. Ipu srom Q; # Q,. Onnaxo
KOJIMYECTBO BhIASHHBLIECS TENNOTH HE JODKHO 3aBHCETH OT
CHCTEeMBI OTCueTa. B uem neno?

10,76, Kanpouosyo BepeBky zauHo#i L ozHuM xoHuUOM
NpHUBA3aNH K TOTONKY, @ K APYroMy KOHLY NPHBA3anH rpys.
I'pys nonnumaroT po Touku noxseca n ornyckalot. [lpu stom
BEPEBKA PBETCs, eciu macca rpysa Gosbine m. Ilpeamonaras,
4YTO BEPEBKa MOAYUHAETCs 3aKOHy I'yka U 4TO npepen ee npod-
HOCTH HA Pa3puiB papeH T, HANTH €€ KECTKOCTbD.

10.77. Monean pakeTel HMEET 1BA MTOPOXOBbLIX 3apAda, Ko--
TOPbiE NOAPBLIBAIOTCA N0 ouepeny. C Kak¥WM MHTEPBAJIOM BpE-
MEHH Haf0 MOAOPBaTL 3apsaAbl, 4yTOOBl pakeTa MOAHANACH HA
MakCHManbHyIo BbicOTy? CHHTaTh, YTO 3apAAbl CrOpPalOT MrHO-
BEHHO.
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10.78. Bpycok maccoii M BucuT Ha mnuHHO#H HuTH. Tlyns
MaccoH m, IeTALAas FOPH3OHTANLHO CO CKOPOCTHIO v, TpobHBa-
er Opycoxk, noTepsAB NPH 3TOM NONOBHHY cBOEH ckopocTH. Tlpu
Kakoil HauMeHbILEH CKOPOCTH NyJs elle cCMOoXKeT NpoOHTh 3TOT

6pycox? Ipuusars M >> m.

»

10.79. bpycok maccoili m sexur Ha
FOPH30HTAILHOM CTONE H CBsI3aH C
NOTOJKOM NpyxxHHoH, Bravane mnpy-

HHA BepPTHKAIbHA 1 Hexedopmuposa- -

Ha, €e AMHA paBHa /, 8 XMECTKOCTb - K 7777omr?soroorrorrrss
(puc. 10.16). Kakyio MHHHMaJibHYIO puc. 10.16
FOPU3OHTANBHYIO CKOPOCTE Hafo coobints Opycky, urobbl oH

otopsancs ot crona? Tpexus Her.

10.80. Hawionnas nnoc-
KOCTB C yrJIOM HakJIOHA ¢ NO-
IeJieHa TOPH3OHTANIbHOM -
nueii Ha aee yacT. Ceepxy no
IJIOCKOCTH . 083 HavawHOM
CKOPOCTH OTIYCKalOT JOCKY
anano# I Koadduument tpe-
HUA MEXAY MOCKOH# W NMJIOCKO-
CThIO Ha BEPXHEH uacTH nioc-

“%

puc. 10.17

KOCTH PaBeH |11, a Ha HIbkHeil - po. Tlpuuem py < tgo < 1, (puc.
10.17). Ha kakoM MHUHHMAJILHOM PACCTORHHH OT JINHUK pasfe-
7a HaZO OTNYCTHTb JOCKY, YTOObl OHA MOJIHOCTHIO Mepeexana

uepes STy JUHHIO?
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11, CraTuka

11.1, Ham“n cHnb! HaTxeHHa Hutell AB u BC (puc. 11.1),
ecnim=1kr,a0= 30°

11.2. Haiitu pashoaelicTeyiOnyo cun (puc 11 2) F
50 H; F, = 100 H; F1 = 60 H; F, =200 H; o = 30"; B= 60°.

11.3. Haiita pasnoneficreyromyro cun (pue. 11.3): Fy
100 H; F, = 50+/3 H;F: =50 H; o = 60°; B = 30",

11.4. Onpenenuts cuisl 8 anemenTax AB w BC, ecan m
120 kr, a o = 45° (puc. 11.4).

1

3 Y4 yf'\
/ F.
[ F 2
E F34 2 ) 28
. = 5 BrAS N
F 8yl R & %
2
Fl\f
puc. 11.3
L 4
m) my
puc. 11.4 puc. 11.5 puc. 11.6
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11.5. Onpenenuts cunp B anementax AC 1 BC, ecan AB =
1,5mM; AC=3m,BC=4 M; m = 200 kr (puc. 11.5).

11.6, I'pyssl m; 1 m, BucAT kak noxasaHo Ha puc. 11.6.
3uas yrisl o, 1 B ¥ Maccy m,, HaiiTi Maccy m;.

11.7. I'py3bl M 1 m, BUCAT HA HHTH, MEPEKHHYTOH Hepea

HETIOABHKHE I 6510k (puc. 11.7). B pasnosecun: o = 30°, B =
60". 3nas, uro m, = 2 Kr, HAlTH my.

™

€

B

puc. 11.7 pre. 11.8 puc. 11.9

11.8. B 3akpbITOM niepane HaxoaaTcs KapaHpaul M mpyKHH-
ka. TleHan cTasaT BeprukanbHO CHauajia TAK, 4TO KapaHall
CBEPXY, 2 3aTeM TNEpeBOpadMBalOT Ha 180" (puc. 11.8). IIpn
3TOM CHJla NaBJIEHHST Ha HWXKHUH TOpel BO BTOPOM CJly4ac B
1,2 pasa Gonbue, 4em & nepsom. Halitu cuiny nasiienns s nep-
BOM cnydae. Macca kapannama pasua 10 T.

119, OnHoponruasn Ganxa nexur Ha nuarhopme, cBenuBa-
ach ¢ Hee Ha 0,25 ceoeii anunbl (puc. 11.9). Korna xoxeu B
OankM NOTAHYIN BHK3 ¢ cunoil F = 300 H, nporHBONOIOKHBIH
KOHELl HAa4aN OTPLIBaTLCA OT Mnargopmsr. YeMy pasen sec Hai-
Kn?
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11.10. ITpu B3BelIMBaHUK HA HEPaBHOMJCUHLIX Becax, Ha
OHO¥ YallKe BECOB Macca TeJla OKa3anach paBHa m; = 3 Kr, a
Ha Apyro# - m; = 3.4 xr. Kakosa ucrnnnas macca tena?

11.11, Oanoponxas Hanka maccoit M u anunoii L noase-
INCHA HA ABYX ONHHAKOBLIX Bepenkax ainHoi /(2/ > L). Bepes-
KH HPUKPENJeHbl K koHUAM OalkH H nOZBEUIEHB! K NOTOJKY B
onHoit Touke. C kaxoit cunoi cxxumaercs banka?

11.12. OnHoponnas nocka maccoft M ontum KOHUOM ynu-
paercs B CTeHy M HaKJOHEHA K nony noz yriiom do. Kakyio mu-
HHMANBHYIO CHIY HEeoDXOINUMO NPHUJIOKHUTh K €€ NPOTHBOMO-
JNOHKHOMY KOHLLY, 4T00bl yZiepXKaTh €€ B TAKOM NOJICKEHHH?

11.13. Onnoponnsiii crepxeds AB maccoii m noaseweH
rOpM3CHTANbHO Ha JIBYX BEPTHKaAbHBIX HHMTAX. B Touke C na
paccrosHuu 1/4 anuuer CTEpxHN OT KOHUA A K CTEPXKHIO NMoA-
BewieH rpy3 maccoit M (puc. 11.10). Onpenennts CHNbI HATAH-
JKEHUS HHUTeH.

VAT EIET ISP IITFIIF I T I

Al C B I }
gc 1110 puc. 11.11

11.14, Kaxoii MakCUMaJTLHOI AJTHHB MOCT MOXKHO MOCTPO-
HTb U3 1IATH NIITOUYEK NOMHHO CﬂOCOﬁOM, OOKa3aHHOM Ha pHC.
11.11. Inuna onHoilt naAMTOYKY paBHa /.

11.15. K BepxHeii rpanu npamoyrosibHoro Opycka npuksia-
HbIBAIOT TOPH3OHTANbHYO cuy. Pasmepnt Gpycka parkbl a x b,
ero macca pasHa m (puc. 11.12). Ilpu kaxo¥i cune dpycok on-
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pokunierca? [Ipn xakom snaueHMu kosdduuuerTa TPEHUS TO
BO3MOXHO?

b
b F.} .
> _E)
“ h
RIS 73
puc. 11.12 puc. 11.13 puc. 11.14

11.16. Tpamoyronshslit 6pycox co croponamu a U b kna-
AyT MEHBIIHM OCHOBAHHEM Ha LIEPOXOBaThiil cTosi. YnHpasch
oCTpHeM KapaHpaawa B GOKOBYIO rpaHb, MbITAXOTCA CABHHYTb
Opycok ¢ mecra (puc. 11.13). Ilpu stom 3amernti, 4To, echi h
< hg, TO 6pycok coBuraercs, a ecad h > hy, To 6pycok onpokn-
avisaerca. Onpenenutd ko3(duipenT Tpenns Opycka o cTou.

11.17, IlpamoyronbHbtit O6pycok co cropoHamu a i b nexur
Ha nnockou aocke. [Jocky nmoaHmmaloT 3a omMH KOHeu (puc.
11.14). I1pu xakoM 3HaYeHHMH yria HaKIORa AockH Opycok on-
pokuierca? TIpn kakom 3HaueHun kodbduilneHta Tpenust 1o
BO3MOXKHO?

11.18. Ha HenoaBmxHOi  JeHTE
TpaHCropTepa, HAaKIOHEHHOH MOA YrioM o
K FOPH3OHTY, IEKHUT AUMK pasmepaMiu a X
b (puc. 11.15). Jlenta Tporaetes ¢ MecTa ¢
oueHb 00AbIIKHM yokoperneM. TIpu kakom
3HaYEHHH KO3PUUHMEHTa TPEeHMA SALEMK
onpoxunerca? PacemoTperbh ciy4wan ABu-

puc. 11.15
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KEHHA NCHTLI BBEPX H BHU3,

11.19. JlecTHuua CTOHT, OTIHPAsCy HA rNAAKyio cTeHy. Ko-
3pHULHEHT TpeHus NeCTHHUB! O noa pased . IIpu xakoM Mu-
HUMABbHOM 3HaYeHHN YTia HAKJIOHA AECTHHLB! K MOXY OHa eile
HE CKONb3UT?

11.20. Ognopozrbiii crepxens AB onupaerca o wepoxo-
BaTHIf oA ¥ O rnagkuii seicTyn C. Yron HakfioHa CTEPIKHA K
nony pasen 45°, paccrosnue BC = 0,25AB (puc. 11.16). TTpu
KaKoMm KO3(pQHLUHEHTE TPEHUA BOZMOKHO TAKOS PABHOBECHS?

puc. 11.16 puc. 11.17 puc. 11.18
11.21. Jerkas aecTHULA CTONUT B Iy, COCTABAAA C N1OAOM
yroa o = 60°. Koaddumuenr Tpenns Mexay gecTHuuel u mo-
oM paseH 1 = 0,4, a MeXKAy JECTHULCH W CTCHON TPEHH HET.
Ha kakyio BBICOTY MOXKET MO JECTHHLE TNOTHATHCH 4YENOBEK,
ecan UInHa iecTHus! pasya / = 3 m? Maccoil snectRUUb npe-
nelOpeys.

1122, JlectHuua - CTpeMAHKA COCTOMT M3 ABYX OMUHAKO-
BBbIX NOJOBHHOK, CKPEMACHHBIX BBEPXY lIapHUpHO. Macca kax-
no# mooBuHKH pasHa M. CTpeMAHKy pacKpbIBalOT HA yroa o U
CTaBAT Ha MOJ, & YTOObl NONOBHHKN HE Pa3he3KaaMch BHH3Y HX
ceAsbiBaloT Bepeskoif (puc. 11.17). Haiitu cuny HaTakenus
BepeBkH. TpeHus Her.
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11.23. Ha nony crout necriuua - crpemanka. Onna yactnb
y Hee MaccuBHas, a apyras Hepecomas (puc. 11.18). Hapuco-
BATh BCE CHJlb, ACHCTBYIONIME HA KAXKAYIO YaCTb CTPEMIHKH.

11.24, Jlectuuua - CTPeMAHKE COCTOHMT M3 JIBYX OAHHAKO-
BbIX [0 pasMepaM MOJOBMHOK, COSAWHEHHBIX BBEDXY LIapHUp-
HO. Macchl HONOBMHOK pasubie ¥ pasHel m; ¥ my. [lonoBHEKH
pa3sean Ha yroyi 200 R ROCTaBHAH HA rnagkuii mos, a 4Tolw
NONOBHHKH HE Pa3bEIKAAMCh, MX BHH3Y CBA3QIM BEPEBKOH.
Haifru cuny HaTsSDKEHHUR BEPEBKH.

11.25, JlecTHuua - CTPEMAHKA COCTOHT H3 IBYX NOAOBHHOK
OAMHAKOBLIX IO pa3MepaM, HO pa3sHEIX 0O Macce. JiecTHuuy
CTABAT HA TOPH3OHTANBHBIA non. Ha kakoH MakcuManbHbIA
YroJi MOXHO PasiBHHYTh MOJOBHHKH, €CIH KO3(PQHUUEHT HX
TpeHHs 0 noi pased | = 0,57 Maccht NOMOBHHOK paBHbl 3m K
m.

puc. 11.19 puc. 11.20 puic. 11.21

11,26, OnHOopoaHbIi CTEpKeHb OIHHM KOHLOM YIHpaeTcs
B BEPTHKANBLHYIO CTEHY, a APYroil ero KOHEL YRePHHBaeTcs C
AOMOLLBIO HHTH, AJMHMHA KOTOPOit paBHa JIHHE CTepKus (pHC.
11.19). Llpy kakHxX 3HAYEHHSX yraa o cTepxeHsb Oyner B pasto-
BeCHH, ecnd K03QPHUMEHT TPeHUus MEXAY HUM H CTECHOH paBeH
g =10,37
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11,27, Toukuii OMHOPOAHBL CTEPIKEHb YKpENJieH wapHup-
HO B TOYKE A ¥ YACPKHBACTCH B PABHOBECHM FOPU3OKTANBLHOM
HUTBHIO. Macca crepxus paBHa m= | Kr, yrojl o = 45° (puc.
‘11.20). Hality BenuiHy CHJIB! PEAKLIMH B HIADHUDE.

11.28. IHap maccel M u paanyca R BHCHT Ha HHTH UTHHOI
1. y Beprukaneroii crenst (puc. 11.21). Halitn cuny Hatsxkenus
HUTH H CUJTy AABACHKA 11apa Ha cTeHy. Tpenns Her.

11.29. Iinuunp maccott M n pannycom R ynepkupaerca

o
CL

puc. 11.22 puc. 11.23 puc. 11.24
HA HAKIOHHON! MIOCKOCTH HAaMOTAHHONR Ha Hero HUTHIO. Huthb
PAcroOJIOKEHA T'OPH3OHTANILHO, YrOJl HaKJIOHA NJIOCKOCTH PaBEH
o {puc. 11.22). Haitrd cuny namspxenus nury. IIpn kakom 3Ha-
ueHuH k03 @HLUHEHTa TpEHHS 3TO BO3MOXHO?

11.30. Banka ynep:xyBaeTCS B HAKIOHHOM MOJIOKEHHH BE-
peskoii (puc. 11.23). Byner nu cymmapHas cuna peakiiuu, nei-
CTBYIOLIAs Ha HYDKHUI koHel Oanky, HarnpasiieHa BHOb Hee?

11.31. Onnopoanan nocka maccoit M ynupaercs B yron
KOMH&Thl H YAEPXHBACETCA MOJI YIJIOM O K F'OPM3OHTY CHUJIOH,
HPUNOKEeHHONH K CBODOAHOMY KOHLY JOCKH W HANpPaBJIEHHOIN
nepnesaukyaspHo aocke (puc. 11.24). C xaxkod cunoii nocka
AABUT Ha CTeHy? '
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11.32. Ot opHOPOABOFO CTEPXKHS OTPE3ANH KYCOK JNHHOM
40 cM. Ha CKONbKO CMECTHACA NEHTP TSHKSCTH CTEepXkHAT

' P 2p
t0 [ T 1
€ ; e— A i > A >
puc. 11.25 puc. 11.26

11.33. Kaxkoii nomkna OpiTe BHICOTa X TPEyroipHO# YacTi
TOHKOH OAHOPOAHOH IACTHHBL, YTODBI UEHTP TSHKECTH IUIA-
cTuHbl Haxomuica B Touke O (puc. 11.25)? JlimHa npamo-
yrojibHo# uacri pasta /.

11.34. Crepixens cnasiH B3 ABYX OQMHAKOBBIX 110 CEUEHHIO
CTEpIKHEH, H3NOTOBJISHHBIX H3 MATCPHANOB C ILIOTHOCTAMH P H
2p (puc. 11.26). Ilpu kakoMm OTHOWIEHUH KIHH cTepxHed /]
HEHTP TAXKECTH CHCTEMRI DyZeT HaAXOAHTHCS B IUIOCKOCTY Cias?

11.35. M3 oanopoxgHoro amcka paamycomM R BHipesaHo
KPYFIO€ OTBEPCTHE PAAMYCOM I, LEHTP KOTOPOI0 HAXOAMTCA HA
paccroauus 1/2R or uenTpa aucka. Ha xakom paccrosaHMHu OT
UEHTPA AHCKA HAXOAWTCS LEHTP TKECTH CHCTEMBI?

11.36. B sepuinHax Kpafpara CO CTOPOHOH A HaXoIsTCA
TOYEYHBIE Macchl m, 2m, 3m u 4m. C xBajpaTOM CBH3aHA CHC-

¥ 5
2 B A
¥ a
a 2m 1 : ‘
P 3p
73 X
puc. 11.27 prc. 11.28 puc. 11.29
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Tema koopannar (puc. 11.27). Haiitn koopauHaTei uenTpa T4-
HKECTH CHCTEMBIL.

11.37. Ksagpar co CTOpPOHOH & COCTaBNIEH U3 YEThipPeX TOH-
KMX CTEP)KHEil ONMHAKOBOrO CEHCHMs, CAENAHHBIX M3 PAa3HBIX
MAaTEPHANIOB ¢ TUIOTHOCTAMH: P, 2p, 3p n 4p. C kBanpaTom cas-
3aHa cucreMa xoopauHar (puc. 11.28). Haiitu xoopaunatbl
LEBTPa TAXKECTH CHCTEMBIL.

11.38. KpanparHas pamka H3roTOBJIEHA W3 OXHOPOAHOM
npoBOJIOKH. Y Hee oTpesanu oAHy cTopoHry. HaiiTi yroa mexay
CpenHeH CTOPOHOIH H BEPTHKAILIO, €CIAH PAMKY IIOABECHTH Ha
HUTH 3a. &) Beplanny A; 6) sepwuny B (puc. 11.29).

11.39. Crepxenb anuHo# /, coctaBierHslif U3 ABYX 10M0-
BHMHOK, BUCHMT Ha AByX Hurax pmunoii [/ (puc. 11.30). Kakoi
yroJl COCTaBJAET CTEPIKEHb C FOPU3OHTOM B PaBHOBECHH, eCiHd
[IOJIOBUHKH M3rOTOBNEHHI K3 MATEPHANOB C MAOTHOCTAMH P H
2p?

11.40. ilpososounniii  npsAMoO-
YroJibHBIH TPEYFONLHUK ¢ YTIIOM O =
30° nocrasnen sepruxansho. To xa-
TETaM TPeyroAbHuka Oe3 TpeHHMA MO-
I'YT CK