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CocraBsieH NpHMEHHTEAbHO K TpexTomHoMmy «Kypcy ofuefi dusnxu»
apropa (M.: Hayka, 1986—1987) u cayxut gononHenneM k uemy. Conep-
xuT okoslo 1250 BompocoB u 3agau, GOJBUIMHCTBO KOTOPHIX fABJSANTCH
opuruHaJbHeiMu. MMeloTcsi 3agauu pasHoH cTenmeHu TPymHoCTH, HauGoJjee
TpynHEle H3 HHX CHaGKeHH yKasaHuaMH win pellenusmu. OTgaHo npex-
noutenue He a€CTPAKTHEIM, a peaJbHLIM 3ajauaM H3 MOBCegHEeBHOH KH3HH,
HayKU M TeXHUKU. B HOBOM mHagauuu GOJBIIHHCTBO 3aZai HMEIOT He
TOJMLKO YUCJOBHE OTBETH, HO M OTBETH B OOLIEM BHUJE.

Jlnsi CTymeHTOB BBHICHIMX TeXHMYECKUX YueOGHBIX 3aBemeHHH; MOMKeT
OLITh MoJIe3eH TNPENoRaBaTeqsaM BhICIIEH H cPeAHeH LIKOJBL,
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NPEAHCIOBHE

JlaHHbIf COOPHHK ABJAETCA JONOJNHEHHEM K TPEXTOMHOMY
«Kypcy obutet pusuku» M. B. CaBenvea (M.: Hayka, 1986—
1988). On cozmepxut okoso 1250 BoIIpocOB ¥ 3alay pasHol
crenenu TpyAHocTH. I[losToMy cOOpHHK C paBHBIM yCIEeXoM
MoOXeT OBbITh HCIIOJIb30BaH BO BTy3aX Kak ¢ OORIYHOH, TaK H ¢
pacurpennofl mporpaMMmofi mo PusHKe.

IIpu moarotoBke BTOpOro H3gaHHsA GObLIO JoGaBiIE€HO OKOJIO
50 3agau. B ornuywe oT mepBoro H3NAHHA MOYTH BCe 3alauH,
KpPOMe YHCJIOBHIX OTBETOB, CHA0MEHbI TaKXe OTBETaMH B
obuem (OyKBEHHOM) BHIE.

Ilpu cocraBnenuy cOOpHHKa OTJAABAJOCh IpeANoYTEHHE
He a0CTPaKTHBIM, a peajbHBIM 33j7aYaM, 3aHMCTBOBAHHBIM U3
TIOBCEe/IHEBHOH JKW3HHW, HAyKU M TeXHHku. KpoMe Toro, MbI
CTpPEMHJIHCDh BKJIOYHTH NoGoJblIe TAKHX 3a1ay, pelas Ko-
TOpHe, Yualiuficd HCOBLITBIBAN OBl HETEpIeNHBOE JHOOGOIBIT-
CTBO, KAKHM € OKaXeTCs HCKOMBIH pe3yJibTaT. ‘

I'ne 3To GbUIO BO3MOXHO, 3a/1a4d PACIOJIOXEHE! B JIOTHYE-
CKOfi TOC/IEZ0BAaTeNbHOCTH U B IOpsiAKE BO3pacTaoliled Tpy/-
HoctH. [losTomy paGora Haj TNpeflllecTBYIOWUMYE 3ajada-
MH IOATOTaBJIMBaeT yvalllerocss K pPeLIeHHI0 IMOC/aeNyoMUX
3a7au.

C6BopHHK COCTOHT H3 TpeX pasienoB. B mepBoM mpuBeneHbl
BOIIPOCHl H YCJOBHSI 3a7ad, BO BTOPOM — OTBETHl, B TPEThb-
eM — YKa3aHusl K pellleHHIo (oJiee TPYAHBIX 3a7ad. Y Ka3aHHs
OTZeJIeHB OT OTBETOB, 4TOOBl JaTh BO3MOXHOCTb Y4alllEMCS
nocje TONyYeHHs] HENpaBUJIBHOTO OTBETa NPOJO/IKATH I0-
IBITKH PEUTh 334a9y CamoCTOSATeNbHO. B MoMeleHHBIX B
KOHIE KHHTH IPHIOXKEHUAX, KpoMe Tabiul (H3HYECKHX
BEJIHUHH, JaHB HEKOTOpPHIE MAaTepHAabl, KOTOPbIe MOI'YT MOMOYb
npu paboTe Haj 334a4aMH (3HAaUeHUS HEKOTOPHIX HMHTErpaJjioB
H T. 1)
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Hcxonnpe naHHBle M OTBETHI K 3a7ayaM JAaHbI C YYeTOM
TOUHOCTH COOTBETCTBYIOIIHMX BEJNHYHH M NpaBHJ AeHCTBHH Hajn
IpHOIIXEHHBIMH UHCIAMH.

Cnepyer uMeTh B BHAY, 4To paGoTa Haj 3aauaMH NpHHECET
MAaKCHMAJbHYIO IIOb3Y NpH COO/IONEHHUH pEeKOMEHAaLuH, Ko-
TOpHE CoflepkaTcsd BO BBeneHum K panHoMy cGOpHHKY, mo-
STOMY HaJl0 HauaTb C BHHMAaTeAbHOTO NpouYTeHHsl 3Toro Bae-
JeHUsl ¥ BpeMsl OT BpPeMEHH INepeYHTHIBAaTh €ro BHOBb.

Mocxkpa, malt 1987 r.

H. B. Cuaseases
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\ Il peaxcde wen npucmynums K pewetuio 3a0au, npowmume 8HUMAMEAL-
KO 3mo Bsedenue u osnaxomemecs ¢ Ilpuromenuany 8 Korye xnuzul

X

BBEJQEHHE

I. OuyeHb KPaTKO O NMCHXOJNOTHH TROPUYECTBA

Pemenne 3afay npuHecer HanGOABINYIO NOAB3Y TOABKO B
TOM Cjayuae, €ca yyamMHcs pellaeT 3alaul camMocmosmeabHo.
Pemnth 3anauy 6e3 NOMOIIH, 6e3 MOACKA3KM 4acTO GHIBAET He-
JIETKO M He Beeraa ylaercs. Ho jaXe He yBeHUaBLIHECs ycIe-
XOM TIONBITKM Ha#iTH pelleHue, €CJAH OHHM NpeNIpHHEMAfHCh
JOCTATOYHO HACTONYHBO, NPHHOCAT OLIYTHMYIO TNOJb3Y, TaK
KaK paspUBalOT MbIIVIEHHE H YKpenasawr Boo. Caenyer HMeTh
B BHJY, UTO pellaiolllylo poab B pabote Haj 3aidauaMH, Kak H
‘Boobllle B YYEHHH, HTPAlOT CHjJa BOJAM M TPYAOJIOGHE.

He cnexyer cmymarbcs TeM, YTO HEKOTOpbIE 3a7aud He pe-
maiotcs «c xony». JlocToBepHO YCTAaHOBJEHO, YTO IPOLECC
TBOpUECTBa B 00/1aCTH TOYHBIX HAYK (@ pewmeHHe 3anay ecTh
BUJ TBOpUECTBA) NPOTeKaeT Mo cjeaylomell cxeme *). CHauana
HJAEeT MOATOTOBHTENbHAs CTaAHA, B XOA€ KOTOpPOH YyueHbIH Ha-
CTOHUYHBO HINET pelieHHe Npofaembl. Ecau pemeHne HaliTH He
yaaerca W IpobieMa oCTapieHa, HACTylaeT BTopas CTaiHsfd
(cragusa WHKyGauMH) — yueHbll He nyMaer o npofjeme H 3a-
HHMaetrcs Jpyrumu pornpocamu. OZHAaKO B NOACO3HAHHMH MPO-
JIO/KaeTcsl CKphbiTast paGoTa MbICTH, KOTOpast 4acTo IIPHBOAHUT
B KOHEUHOM MTOre K TPeTbeH CcTajuy -— BHE3aHOMY 03apEHHIO
U nosyueHHIo Tpefyemoro perrenusi. Hy:KHo HMeTh B BHAY, UTO
CcTajuf uWHKyOallul He BO3HHMKaeT cama cofoH — A1 TOro
uTo0bl IYCTHTb B XOZ MAIIHHY 6eCCO3HATeJbHOTo, Heo6XoAuMa
HACTONYHBAsi HHTEHCHBHAA paGoTa B XOA€ IIOATOTOBHTENbHOH
CTajMH.

Pemenne 3aiau, Kak Mbl yiKe OTMedajaM, €CTb Takke BH[
TBOPUECTBA H NOAUHHAETCH TEM XK€ 3aKOHOMEpHOCTAM, UYTO H
pafora yueHoro Haj HayuHo# npofnemoit. IlpaBia, B HeKOTO-

1) Cm. xuury: Jax Adamap. Hccnellopanme NCHXONOTHH mpouecca
naoBperenus B o6aacTy MateMarTukd.— M.: Cos. papro, 1970,
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pHX cAydYadx BTOpas CTajus — CTaAHA HHKyGauHHM — MQXeT
6LiTh BLIpasKeHa - HACTOJILKO cna60, 49TO OCTaeTCs He3aMeueH-
HOH.

W3 cKa3aHHOrO BHITEKZeT, YTO pememle 3ajlay HH B KOEM
coTy"ae He CJeAyeT OTK/IaARBATh Ha NOC/IeHAH Beuep nepej 3a-
HATHAMH, KaK, K COXa/leHHIO, HEPEIKO NOCTYNAIOT CTYHEHTEL.
B stoM cayuae Gojee CI0XKHBIE H OPHTOM HaHGOJEE cOpepxa-
TeJbHEIE H NO/E3HBIE 33aul 3aBEJOMO He MOTYT GBITh pellleHH.
Han 3agaHHBIMM «Ha JZOM» 3ajayaMM Haj0 HAauMHATh AyMAaTh
KaK MOXHO paHblle, cO3jaBasf YCJAOBHSl A1S peaaudalin
CTaguM HHKyO6auuH.

Ecan B yc/70BHHM 3agauyd MMEIOTCSl UHCJ/OBBIE JaHHLIE, HE
JIEHUTECh JOBOAHUTDL pellieHHe O YHCJIOBOTO OTBeTa. YTOGHI 110-
JAYyYuTh INPABHUABLHBIA YHCIOBOH OTBET, HEOOXOIHMO XOpOLIO
3HaTh €AMHHLBI QH3HYECKHX BEJHYHH H yMeTb INDOHM3BOAMTDH
aKKypaTHO H HafexHo pacueThl. M TO, H apyroe Momxer ObITb
JLOCTHTHYTO TOJNBKO JIMTEIBHON NpakTHKoH. Ocoboe BUUMAHHE
HyKHo ofpaliarb Ha INpaBU/JbHOe ONpejeNeHHe IopAaKa
HCKOMOH BequuMHEL Cpegyu yuallluXcsi 4YacTo BCTPEYaeTcs
YAWBUTENbHOE 3a6JyXJIeHHe — OHH CYMTAKT, 4YTO OHOKA
B [OpAAKE BEJMUYMHE! (Zake HAa HECKOJbKO NOPSAKOB) MeHee"
CYLIeCTBEHHa, yeM omhbKa B 3Hayaupx uudppax. HeobocHo-
BaHHOCTb TaKOTO MHEHHsl Jerko ofHapy»KHBaeTci Ha CJAeay-
torem npuMepe. OmH6Ka, 3aKAOYAOLIASICS B TOM, YTO BMECTO
5 noanyueno 7, cocraBiger 40 %, B To Bpemss Kak owmbKa
BCEro Ha OAHH MNOPAZOK (cKaxkeM, BMecTo 10* nonyueno 10%)
cocrasaser 900 %.

B paszene, KOTOpHIH ciefyeT 34 OTBeTaMll, COAepKarcs
yKa3aHufA K pelleHuio Goyiee TPYAHBIX 3agau. OOpauiathes
K HMM HYXHO JMIUb HOCTE TOrO, Kak HECKOAbKO MHONBITOK
pellnTe 3agauy He NPHBERYT K YCHEXY. P

Hakonen, nago uMerb B BHAY, YTO B Psie CIydyaeB 3afauH
pacnooKeHbl B JTOTHUECKOH 110CAE0BaTeNbHOCTH H B NOpSAAKe
Bodpacrawlleii TpyaHoctu. IlosToMy TONMYKOM K pelleHHIO
JaHHOH 3ajayM MOXKeT NOCAYXMTh O3HAKOMJEHHE C HECKOIb-
KUMH TNpeAecTBYIOIUMH 3agaqyaMi.

Il. Meroau4ecKre yKasaHMsl K pewleHMI0 3ajad

[lpu pelllenun 3agay LejecoobpasHo PYKOBOACTBOBATLCSH
CJAEAVIOUMH NP ABHJIAMH.

1. TIpexae BCero HYXHO XOpOIIO BHUKHYTH B YCJIOBHE
3agaud. Ecau mnosBosnfieTr Xapakrep 3agayd, o053arelbHO
cienaiTe pUCYHOK, MOACHSIOWHKE ee CYIMHOCTh.

2. 3a peiKuMH HCKIIOYEHHAMH, KaOKJaA 3ajada JO/MKHA



- CHTh CHadana pelleHa. B ofimeM Buae (T. €. B GyKBeHHLIX 060-
SHaYeHHAX, a He B YHCJIaX), IPHYEM HCKOMast BE&JTHYHHA AOJIK-
Ha OhITh BhIpaKeHa 9epe3 3ajaHHble BeJqHYHHH. [Joayuns pe-
meHHe B obLleM BHAE, HYXKHO NPOBEPHTH, NPABHJALHYIO JH OHO
BMeeT pasMepHOCTb. Ecii 3T0 BO3MOXHO, HCC/IEN0BaTh MOBE-
JieHHe pellleHHsl B NpeleJbHbIX ciayyanx. Hanpumep, npu pac-
CMOTpEHHH JBHXKEHH:A Tesa, GPONIEHHOrO NOX YIJOM K TOpH-
30HTY (3azaua 1.32), 3ajanbl MOAyAb HAuaAbHOH CKOPOCTH U
H YroJa o, Ioj KOTOPHIM GpOLIEHO Te0; H3BECTHO TaKXKe YCKOo-
penne g. Jlna BBICOTBI noiweMa i H JaJbHOCTH Hosera [ moay-
YAIOTCA 3HAUEHHS ‘

g sin? o v8 sin 2o
h= , =
2g g

O6paTHTe BHHMAHHE HA TO, YTO B 00a BHIPAXKEHHS BXOAAT
TOMBbKO 3afaHHbIE BEJHUYUHEL Uy, & U g. Bulpaxkenue aas [ Mox-
HO Hanucartb B BHAE [=u,Cc0s &7, e T — BpeMs noqera. Of-
HAKO 3TO BHIPAXKEHHE HE MOXKET CUHTATHCS pelieHHeM, TaK Kak
T He NPUHAJJIEXHUT K YHCAY 3aJaHHBIX BEJMYHH, OHO CaMo B~
aserca ¢yHkuuel v, B o. [IpoBepka Jaer, uro o6a BHpaxe-
HHSA, KaK U JO/KHO ObITh, UMEIOT pasMepHOCTh AauHBL. [lpH
a=mn/2 noaydaercs h=v3/2g, 4TO COBNAaJaeT C UBBECTHHIM BBHI-
paXkeHHEM /sl BBICOTHI NOfkeMa Tena, OpomieHHOro Ho Bep-
THKaad., Has ! noaywaercsi npaBHAbHoe 3HAaYeHHe — HYJb.

B Tex cayuasix, Korja B mpolecce HaxOxJAeHHs HCKOMBIX
BEJHUHH TNPUXOMUTCS PENaTh CHCTEMY HECKOJABLKHX TpOMO3J-
KUX ypaBHeHuil (Kak, HampHMep, yacto OniBaer NpH Haxox-
JIEHUH TOKOB, TEKYIIHX B CJIOXKHBEIX Pas3BeTBJEHHBIX HENsX),
uesnecoofpasHo cHavana MOACTABAATbL B 3TH YpaBHEHHsl YHC-
JIOBbIe 3HAYeHHS] KOS(GHUIMEHTOB H JHIUL 3aTeM OIpeleNATb
3HAUEHHS] HCKOMBIX BEJIHUMH.

3. ¥YOenuBuiHch B MPABHABHOCTH 00iero pellleHHsi, MIOZ-
CTaBJSIOT B HEFO BMECTO KaX/0H U3 GYKB UHCJAOBBHIE 3HAYEHHS
0003HAUeHHBIX UMM BeJHUHH, 6eps, pasyMeeTcs, BCce 3TH 3Ha-
YeHUSI B ONHOH W TOH e cHcTeMe enuHHI. UToOB 06/€ryuTh
ompefie/iecHHe TOPSJAKA BHIYHCJASEMON BEeJHYHHBL, IOJIE3HO
NpeJCTABUTH MCXOJHblE BEJHYHMHBL B. BHJE uucea, O6JH3KHX K
eJMHHLE, YMHOKEHHBIX Ha 10 B COOTBETCTBYIOMIEH cTeneHn (Ha-
npumep, Bmecto 247 noacrasutb 2,47-102, Bmectro 0,086—
yncao 0,86-107* u 1. 1.). IloncraBus B Gopmy/1y UHC/a, IPEHK-
J€ ueM HauaThb BBIUHCJEHHs, NPOBEPHTE, HENb3sl JIH BOCNO/b-
3oBaTbesl opMyJIaMH 1St NPUOGIHKEHHBIX BBIYHC/ACHHH, NPH-
BesienHniME B [lpunoxenun 11 (em. rakke sanauy 1.41).

4. Haso NOMHHTB, YTO YHCJOBHIE 3HauyeHHA (H3INYECKHX
BEJHUHH BCerja ABASIOTCA NPHOAHKeHHRIMH. Ilosromy. npH
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pacuerax HeoO6XO0HMO PYKOBOACTBOBATECH MpaBUIaMH JelcT-
Bl ¢ NPHGIIKEHHRIMH UHCIAMH. B 4aCTHOCTH, B TOJNYYeHHOM
3HAYEHHH BBIYHCJICHHOH BEJIHYHHBI HYXHO COXPaHHTH Hoc/jeX-
HHM TOT 3HaK, eJHHHIA KOTOpOro MNpeBbIlIaeT NOI'PeHiHOCTD
3TOH BeJqHYHHH. Bce ocranbHble 3Havalde HUOPH Hago OT-
O6pOCHTb.

5. [NoayuHB WHMCJIOBOH OTBET, HYXKHO OLEHHTH €ro IpaBLo-
nono6HocThb. Takasi OueHKa MOXET B psilie C1yuaeB OGHAPYIKHTh
OLIHGOYHOCTb IOJYUeHHOro pesyJbTara. Hamnpumep, ckopocTb
Tesla HE MOXKET GBITh GOJibIIe CKOPOCTH CBeTa B BaKyyMe, Jafb-
HOCTb IIOJIeTAa KaMHs, OpOLIEHHOTO YEJIOBEKOM, He MOXKeT
ouTh mopsiika 1000 M, Macca Mo.IekyJdbl — nopsjika 1 Mr
7T, I

I11. Hekoropnie cBeieHus
0 BBIUHCJIEHHAX ¢ NPHOIMKEHHBIMH YHCIAMH

1. B ¢dusuke mosnaraercs, NOMHMO YHCJOBOTO 3HAUEHHS
BeJMYHHBI, YKa3bIBaTh MOrPeIlHOCTh, C KOTOPOH 3Ta BeJHYMHA
onpenenena. Hanpumep, 3anuch [=356-2 M O3Hadaer, 4To
HCTHHHOE 3HaYeHHe NJIMHBI | 3aKJ/IOUEHO B Ipenejax or 354
1o 358 m. Crporo rosopsd, AOMKHA ele ObITh yKa3aHa BeposT-
HOCTB TOrO, YTO BBICKa3aHHOE YTBEPKAEHHE MMeeT MecTo (jo-
BepHTeNbHAsT BepoATHocTh). YacTo, onHaKo, Mpu 3allMCH 3HA-
yeHHH (DU3MYECKOH BEJHUYUHLI IIOTPEIIHOCTD ¢ (I0BEPUTENbHBIH
HHTEpBaJ/I) He YKas3blBaeTcs H IPHUBORMTCH JUIWb OJHO UHCIIO,
HalipuMmep [=467 M. B sTtoM cayuae C/IeNyeT CUUTaTh, YTO
TIOFPeUIHOCTD BEJHUHHBI He NPEBOCXOAHT ORHOH ENHHHLHl IO-
cnennel sHavamell Ludphl (B HatmeM npumepe 5710 1 M). Creno-
BaTeJbHO, Bce 3Hauamiye HUpPH YKUC/1a, BBIPaXAaIOIIero 3Haue-
Hue (U3HYeCKOH BeJHYMHBI, KpoMe IocjejHeH, HYXKHO CYH-
TaTb BEPHBIMH; IMOCJEAHIOI0 e LH(PY HANO CUHTATh COMHH-
TeJbHOH (MCTHHHOE 3HaueHHe STol LuppPbl MOXKET OTJIHYAThCS
OT YKa3aHHOrO Ha €IUHHLY).

HanomunMm, uTO 3HayamuMe Lu(paMH Ha3BIBAlOTCH BCe
uudps B AECATHYHOM H300pa’keHHU Yucsaa, KpoMme HyJel, cTo-
AHX B Hadase yHcjaa. Hampumep, B uncie 0,03040 1mepsole
JiBa HYJd He ABJASIOTCS 3HadaluMu. OHH CAyXaT TONBKO AJs
YCTAHOBJIEHHS AECATHUYHRIX PaspAanoB OCTajJbHBIX uubp. Hynu
nocje 3 M 4 ABNAIOTCS 3HAYAIKUMH IHODPAaMH.

B cnyuae Gosabliux nenblX 4uceli ¢ HYJAAMH Ha KOHLeE (Ha-
npHMep, 123 000) Bo3HHKaeT BOOpPOC O TOM, AJISl 4ero CJayXKaT
HyJH — 1715 0003HaueHHs1 3HAYallUX umbp HJH AJS . oTipejie-
JIeHHs pa3psja ocTaibHEIX IH)p. UToOb H36exaTh Takol He-
ollpefic/IleHHOCTH, CheayeT IHcath MofoGHEle 9HC/IA B BHJE
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1,23-10%, ecniH oHu HMeIOT TPH 3HaualHe nWGPH, HIH B BHAS
1,230-10%, eciH oHu HMEIOT yeThipe 3Havaluye URGpH H T. A.

2. AGCOJIOTHOH NOrpeliHOCTHI0 NPHOJMAEHHOrO YHcJa g
‘Ha3BbIBaeTcs BeJHUKMHA

Aa=|A—al,

raje A — TouHOe 3HAueHHE TOro Ke 4Yuc/a.

3. OrHocHTENBHON TNOTPEIIHOCTBIO NPHGIMKEHHOro 4Hcia
@ Ha3blBaeTcHd BeIHYMHA

Aa
ba= AT

B ¢u3HKe [IpH BHIUHCAEHHSX MBI OObIYHO HMEEM JEIO0 C Ta-
KHMH YHCIaMH, TOYHble 3HAUeHHS KOTOPHIX OCTalOTcHd HEH3-
BecTHBIMU. [lo3TOMY Ha IIpaKTHKE OTHOCHTEJNBHYIO MOrpell-
HOCTb NPUXORMTCH OIpeneasiTh mo opMyse

da =29
lal

BHocumass npu 3TOM owmuOKa HeBeJHKa, TaK KaK OGBIYHO
Axa.

4, Ecam BenuumHa u siBAsleTcsl (yHKUMed BeJWYMH Xy,
Koy 44y Xp!

uzf(xl" Loy 0o ey xn)!

TO TpexenbHas abco/IOTHAs IIOTPEIIHOCTL BEJIHYMHBL 4 OIl-
penenserca 1o GopmyJie

Au:Z

i=

rpe Ax; — aGCoMIOTHBIE NOTPEIIHOCTH BeIHYMH X;.
5. PasnenuB Au Ha |u], nonyuum Ipefe/bHYIO OTHOCHTEb-
HYI0 TIOTPEIIHOCTh BeJIHYHHBI U:

Guz—lA—;‘T::;l—az—[lnulej.

6. B TaGa. | npuBefeHb! BHIPAXKEHUs IPEREAbHBIX afCOMIOT-
Holt Au w oTHOCHTeJBHOH 8u IHorpemiHOCTel HEKOTOPBIX (PYHK-
unii. [Tox Ax; u 8x; nonpasyMepaioTcs aGCOMOTHAST 1 OTHOCH-
TeNbHas NOTPelIHOCTH BeJIWYHHBL X

7. PaccMoTpuM Ipumep Ha onpenelleHue NOTPElIHOCTH pe-
3yJbTaTa BBUMCJIEeHHH. BosbMeM y»Ke ymOMUHABILYyIOCS 3a-
Jauy o ABHIKEHHH Tesna, OpOUIEHHOTO MOj YIJIOM K TOPH3OHTY.
BricoTa moaweMa Tena faercs (opMyJoi

he— vé sin? o
- _—__-——2g
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Ta6auma |

ST e vl e b e
n n
U== xXi Auzz Ax,' —
i=1 i=1
U==Xy— X3 Au=Ax;+Axy Su:Aﬁ—A—xﬁ-
| 2y —xa]
. n
U==X3Xs. . Xy Au=|u|bu Su=2) bx;
i=1
p== ’ — 8u=bx+ 8y
Y
‘n m
X1X2. .. X .
U= — Su= ) 0x; Oy,
NYz.. . Ym ,231 l+§1 v
u==xm Au=mfxm-1|Ax 81 =mbx
ms= 1
U= l/x - 611:—'?6;\:
u=Ilnx Au-:g:ﬁx u_______ﬁx__
X | In x}

’ 1 Ax bx 1 8x
u=lgx M=sn % =530 |~ TesT
u=et% (2>0) |[Au=ceT* Ax du=alx

df df

—pf ) —=pf ¥ | =L = | ——
u_gf AL{__e ax Ax u ax IAx
u=sinmx Au=m|cosmx|Ax Su=m]ctgmx|Ax
1=cos mx Au=m|sinmx|Ax Ou=m|tg mx|Ax
u=tgmx Au= e Ax Bt e 2P Ax

= " “cos® mx ~Isin2mx ]|




Bocnospsosasuiucs popmynamu Taéa. 1, HalizieM Jia npejenbe
HOH OTHOCHTe/NIbHOH NOrpPeuIHOCTH A BRHIpaXKeHue . . . -

8h = 206uv, -+ 26 (sint) + 6g = 26v, + 2| ctg a | A + &g

(4dci0 2 B 3HaMeHaTeNe SABASETCA TOYHBIM, €ro NOTPELIHOCTb
paBHa HYJIO).

[Tyete v,=95 m/c, @=45°; mna g npuMeM 3HauYeHHe
9,81 m/c® Torma Avy=1 M/c (einunna nocieased 3Hagamei
undpel), 6v,=1/95, Aa=1°=1/567 pan, 6g=1/981~0,001.
ITogcraBum >TH 3HaueHuss B ¢opmyay ma Ok (ctg 45°=1):

2 2 1

3aMeTuM, 4YTO ycKopeHue g He b0 HazoGHocTH Gpath C
TOYHOCTBIO JIO TPeTbero 3Haka. Ecan npuuate g=9,8 M/c? u
TEM CaMblM YBEJHYHTb OTHOCHTE/BHYIO [OTPEeIHOCTL Og Jo
2/980, orHocuTe/NbHas TOUHOCTb Pe3yJbTaTa HNPAKTHUECKH He
H3MEHHUTCs, HO 34TO BHIUHCJEHHS CTaHYT INpOIIe.

Tenepp BuUMCTHM A:

o dsinta _ 952.0,7072

= g — 2310 m.

Mbl He HMeeM MIpaBa 3amucaTbh pe3yJsbTarT B BHAe 230 M,
MOTOMY 4YTO Takasd 3alluCh oO3Hayasna Obl, 4YTO MOTPElIHOCTb
HafileHHOro 3HadyeHus: A He mnpeBwuiaer 1 M. Ha camom ke
JieJie, Kak Mbl BBISICHWJIH, TPH 33JaHHOH TOUHOCTH Uy H O
BHICOTY A HeJb3fl BBIUHCJAUTL C OTHOCHTEIbHOH TOUHOCTBIO,
npepbluraiomeit 5 %, T.e. ¢ abCOMOTHOM IOTPEIIHOCTBIO,
Menbluie [0 M.

IV. PasbsicHeHHS N0 NOBOJAY 4HCJOBBIX KO3th(pHLUUEHTOB
B YCNOBHAX 3aja4

Buipaxenus Bufa r=le,J-2te 3%, aubo U=1x42y2-}-
+32% ¥ T. N. clefyeT paccMaTpuBaTb KaK COKpPAaLIEeHHYVIO
yCIOBHYI0  3anuch  BeIpaxeHuH r= (1 m)e,+ (2 m/c)fe,+
4 (3 M/c?) e, aubo U= (1 k/M)x+ (2 Tx/M2) 2+ (3 Dak/m®) 22
H T. NH., T. e IPUIHCHIBATH YHCAOBRIM Kod(DhHuHeHTaM Haj-
Jexalgge pasMepHOCTH.
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Jactpr 1

®HU3HYECKHE OCHOBbI MEXAHHKH

Ob6osnakenus:

A — pabGora

a — aMIATYaa

B — MargMTHast HHAYKIHS

C— neHTp Mace

€ — CKODOCTb CB€Ta B BaKyyMe

d — nuamerp

E — eIMHHYHBIH TeH30D

E — sHeprus

€y, €y, €; — OPTHl KOOPAHHATHLIX
oced

€ — OCHOBZHHe HATYpPAJbHEIX JIO-
rapnMoB, s1eMeHTAPHHH 3a-

pPAA

F — cuna

g — ycKkopeune c¢BoOOJHOIO Tmia-
JeHHs

h — BricoTa

I — MoMeHT HHepHuU

K — cucrema orcuera

k — xecTxocTs, kos(bdHIHEHT
TPeHHS

!l — pnuHa, paccrosiHHE

M — MOMeHT uMnyJabca

M, m — Macca

N — MOMeHT cHJn

N — ppamaromuii MOMeHT

N, — MOMEHT c¢HJIBI OTHOCHTENb-
HO OCH 2

n — YacToTa BpalleHHS

P — MomHOCTE

P — UMIYJbC

p — LaBleHHe

Q — no6poTHOCTD
HOH CHCTEMH,
KOCTH .

g — 3JIeKTPHYeCKHH 3apsn

R — papuyc-BekTop

‘14

xoJnebGaren-
TNOTOK KH]-

R — pazuyc, paguyc KPHBH3HH,
paccrosiHue

Re — uncao Pefinoabica

I — pajuyc-BexTop

r — paguye, paccTosiHHe

S — niaomanb, MOBEpXHOCTh

§ — NYyThb :

T — rensop

T — KuHeTHyecKasl SHepTHs, Ie-
pHox KoneGaHHi

{ — BpeMms

U — norennuanbHaa sHepTHs

u, V — CKOpPOCTb

V — ofweMm, cKOpoOCThL

W — YCKOpeHHe

0. — [IOBEPXHOCTHOE HATAXEHHE,
yroa

f — yrnosoe yckopenue

B — KoshdHUHEHT 3aTyXaHUA KO-
ne6aHu#, YToda

¥ — TPaBHTAllHOHHAS
Hast, yroJa

T — BA3KOCTb

A — nuuetinas nuorHocts (Mac-
€a eJHHHUILl JJIHHL), Jora-
pudMHUeCKHHA JAeKPeMeHT 3a-
TYXaHHSA

|\ — NpHUBENeHHAsl Macca

© — IJIOTHOCTb

0 — NMOBEPXHOCTHAS  IJOTHOCTBL
(Macca eZMHHIB NOBEpPXHOC-
TH)

T — BpeMms

g— yTOJ, IIHPOTA MECTHOCTH

— TeJlecHBIH yroa
® — yrjosaf CKOPOCTh
® — Kpyropas 4acTora

IIOCTOAH-



1.1. KuHemaTHka

1.1, YacTtuua apuxkercs ¢ IOCTOSIHHOR cKopocThio v. Yro
onpeJessier BrpaxkeHue: a) v (f,—t,), 6) v(f,—1t)), B) v, (f—1,)?

1.2. YacTuua ABHXKeTCA C INOCTOSIHHBIM YCKODEHHEM W.
B HayasnbHBIH MOMEHT BpPEMEHH OHAa HAXOJH/IacCh B TOUKE C
pPafHycC-BEKTOPOM oy M HMeaa cKopocTb v,. Hamucars Beipa-
JKeHHe I/15: a) MPUPAILEHHs] CKOPOCTH YacTHUH Av 3a Bpemd £,
6) NPOEKIHH CKOPOCTH YacTHIBI HA OCh ¥ B MOMEHT BpeMeHH f,
B) IepeMelleHHsl YacTHULl Ar 3a Bpems [, I) IpHpalleHHS
KOOpAHHATHl Z YaCTHI(H 34 BpeMms .

1.3. B KaxoMm ciydae BeKTOPH a4 H b MOTyT ObITH CBSI3aHbI
cooTHOLIeHHeM a=ab, rae a — ckansap? Kak cootHocsTCS
HX OpTH, ecan o<(?

1.4. Moxer su OpupaileHne Mozxysasl BekTopa Aa oxa-
3aTbCsl PaBHBIM MOAYJIO NpHpalleHus Bekropa [Aal?

1.5. B kakoM COOTHOLIEHHH HaXOxATCS NpHpaLleHHe MO-
IyJsi Bektopa Aa M MoAayJb [OpHpalleHusl BekTopa |Aal,
ecJH BEKTOpPH a M Aa Hanpas/eHbl B IPOTHBONOJNOXKHEE CTO-
POHBI?

1.6. BexTop a H3MeHHJ HanpaeJenue Ha obparHoe. Hafrtu:
Aa, lAal, Aa

1.7. Bekrop a mnosepHyscs (€3 H3MEHEHHS «IJHHB Ha
Mmasbiit yroa 8¢. a) Hanucars npubnukenHnoe BhIpaxenne Jas
|Aal. 6) Uemy paBHO Ag?

1.8. HauanbHoe 3Ha4YeHHE CKOPOCTH PaBHO v;=le,+3e,+
+-5e, (M/c), KoneyHoe v,=2e,14e,-6e, (M/c). Haiitu: a) npu-
pamenne ckopoctdh Av, 6) MOAYJb NPHPAIIEHHS CKOPOCTH
|Av|, B) mpupaliesHe MOZYy.Jsl cKopoctH Awv,

1.9. Hamucarb BelpakeHHe g KOCHHYCA yTja o MEXIY
BEKTOPaMH C KOMIIOHEHTaMH Qy, @y, @, U by, by, b,.

1.10. Komnouentsl onnoro Bekropa paeuul (1, 3, 5), apy-
roro — (6, 4, 2). Hafitu yron o MexAy BeKTOpaMH.

1.11. ITpeoGpasoBare K BHAY, COAEpiKalleMy TOJBKO MO-
JlyJIH BEKTOPOB U yroJa «, Beipaxenue a [be], B xoTopoM Bek-
TOPB! @ U ¢ B3aUMHO NepleHAHKYJIsPHH, a BeKtop b ofpasyer
C HOpPMaJBIO K IIJJOCKOCTH, B KOTOPOH Je€KaT BEKTOPH a H c,
yroa a.

1.12. 3amansl Gynkuuu v.(f), v,(f) u v, (¢), ompenens-
IollHe B HEKOTOPOH CHCTEME KOODAHHAT CKOPOCTH YACTHIEH V.
Hanucarp BblpaxeHne paJ4: a) INepeMElIeHHS YacTHIBl Ar
3a MPOMEXKYTOK BPEMEHH OT # 710 f,, 6) NYTH S, NPOHJIEHHOTO
yacTHIOEH 3a TOT XKe IPOMEKYTOK BpPEMEHH, B) NpHpalleHHs
Ax KOOpAHHATH X YacTHIBl 332 BpeMs OT & J0 fy, T) CpedHEro
3HAYeHHS YCKOPEHHS YacTHLBI (W) 32 TO e Bpems.
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1.13. Yacruna -1 fABMmKeTc® CO CKOPOCTBIO Vy==q€,, 4Ya-
cTHHa 2 — co CKopocTblo vy=be, (@ M b — KoHCTaHTHI).
Ha#fiTu ¢KRopocTh V BTOpPOH 9acTHIBI OTHOCHTEILHO NepBOH
H MOAYJb U ITOH CKOPOCTH, |

1.14., Hcxons M3 onpefesieHUs cpPefHEro 3HAa9eHHA (GYHK-
MM, J0Ka3aTh, 4YTO: .

a) cpeauee 3a BpeMsl T 3HAaYeHHe CKOPOCTH TQYKH (v} PaBHO
nepeMellieHHIo TOYKH Ar 3a 3T0 BpeMs, Je/EHHOMY Ha T,

6) cpeaHee 3a BpeMsl T 3HAYEHHE YCKOPDEHHS TOYKU (W)
pPaBHO IpHpAaUIEHHIO CKOPOCTH AV 3a 3T0 BpeMms, JeJeHHOMY
Ha T.

1.15. Yacruua ABHKeTCsl DaBHOMEPHO 110 YacOBOH CTpeJiKe
Mo OKPYXKHOCTH pajuyca R, menas 3a BpeMs T OJHH 0GOpOT.
OKpYKHOCTD JIEXKHT B KOOPJHHATHOH IIJIOCKOCTH X, y, MpHYEM
LIEHTP OKPYXKHOCTH COBHAJaeT ¢ HayaJoM KoopfHHart. B Mo-
MmeHT f=0 vacTul|a HaXOAUTCH B TOYKEe C KoopauHatamu x=0,
y=R. Haiiti cpeyHee 3HayeHHE CKOPOCTH TOYKH 34 IPOMEXKY-
TOK Bpemenu: a) or 0 o /4, 6) or 0 1o t/2, B) or 0 ;o 3t/4,
r) or 0 g0 7, m) or ©/4 jo 3v/4. -

1.16. Yacruna npouuia 3a HeKoTopoe BpeMsl 3/4 0KPYKHO~
CTH CO CpelHHM 3HaueHHeM MOAyJs ckopocTH (v). Hafitu mo-

IyJb CpenHeH CKOpocTH yacTHpl |(v)] 3a TO Ke Bpems.
V 1.17. IlepBoHaYaqbHO NOKOMBINasicsl YaCTHIA NPouLIA 3a
BpeMsi T=10,0 ¢ NONTOPHl OKPYXKHOCTH pajguyca R=>5,00 m
C NOCTOSHHBIM TaHrEeHIHAJBHEIM YCKOpEeHHEM. BbMHCAHTD
COOTBETCTBYIOLUIME 3TOMY IIPOMEXKYTKY BpEeMeHH 3HaYeHHS:
a) cpelHero Moy /sl CKOPOCTH (v), 6) MOZLy.1s1 cpefHel CKOPOCTH
[(v)l, B) Molysis cpelHEro yckopeuus |(w)l.

1.18. ITlocrosHHBIH 1O MOAYJIO BEKTOp a4, PABHOMEpHO MO~
BOPauYHBAasCh MNPOTHB YacoBOH CTPeJKH B IJOCKOCTH X, Y,
nepexofuT 34 BpeMsA ! U3 NOJIOXKEHHS, NIPH KOTOPOM OH COB-
NajJaeT no HANpPaBJAEeHHIO C OCHIO X, B NIOJOXKEHHE, [IpH KOTOPOM
OH COBN2JAeT II0 HalpaBJieHHIo ¢ ocbio Y. Ha#tu cpennee
3a BpeMs ! 3HayeHHe BEKTOPAa a M MOAyJb 3TOTO CPERHEro.

1.19. Papuyc-BeKTOp TOYKH I' H3MEHSIETCS: d) TOJBKO IO
MORy/Mo, 6) TONBKO MO HampaB/ieHHo. UTO MOMHO CKasaTb
0 TpPaeKTOpHU?.

1.20. Paguyc-BeKTOp YacTUIL ONpeJensiercsl BhipaXKeHueM:
r= Sl‘zex-}—42‘%,,—{—7(3z (M). BBIYMCIHTE!

a) OyTb S, NMPOHeHHHIA yactuuell 3a nepsoie 10 cexyHp
JBHKEHH,

0) MopyJsp nepeMeitenuss |Ar| 3a tTo xKe Bpemd,

B) OGBACHUTH MOJYYEHHBIE DPe3yJbTaTHl.

1.21. Pafyyc-BeKTOp 4YaCTHIbI H3MEHsETcs €O BpemeHeM
no saKOHy r=3t“‘e,+2te -+le, (M). Ha#rw
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a) CKOPOCTH V U YCKOPEHHe W SaCTHUMI, - -

6) MOXYJIb CKOPOCTH U B MOMeHT {=] c,

B) NPHG/IHKEHHOE 3HAYEHHE NIYTH S, MPOHAECHHOrO qacmneﬁ
3a 11-10 cekyuny IBHMXEHHSA.

1.22, YactHua ABHXETC CO CKOPOCTHIO v=le,t2fe,+
+3¢%, (M/c). Haiitu:

a) mepeMeuieHHe Ar uyacTHubl 3a MepBHE 2 CeKYHIAM €€
JBHKEHHS,

6) MoayJ/Ib CKOPOCTH U B MOMEHT {=2 C.

1.23. Yactuua JBMKETCs €O CKOpPOCThbio v=af(2e,+3e,+
+4e,) (a=1,00 M/c?). Haititu:

a) MOJyJ/1b CKOPOCTH ¥ YaCTHIIbI B MOMEHT BpeMenH {=1,00 c,

6) yCKOpeHHe YACTHIBI W H €r0 MOAYJb W,

B) NyTh §, TpolijeHHB# uyacTHued ¢ MoMmenra f;,=2,00 c
o Momenra £,=3,00 c,

F) KaKod XapakTep HMCEeT IBUXKEHHE UACTHIEL

1.24. Jludr Hayan NOJHMMATBCA C MOCTOSHHBIM YCKOpe-
nueM w=1,00 m/c?. Cnycrsa Bpems {=1,00 ¢ or noronka ka-
O6uHEl JudTa oTAeNHiCA H CTal majarh wypyn. ONpeRenuThb:

a) Bpemsi Af majenuss mypyna fo yAapa O NOJ KaOHHEI,

6) myThb S, MPOHAEHHHH LIypyNoM 3a BpeMs Af B cHcTeMe
oTcueTa, CBi3aHHOM ¢ 3eMueii, Bricora kaGuHe! udTa h=2,75 M.

1.25. VzpectHa ¢yHKUHA v(f) JIA YacTHUBL, JBHKYIIEHCA
N0 KPUBOJHHeHHOH TpaekTopuH. HanucaTb BhIpaKeHHe A/
paguMyca KPHUBH3HBL R TDaeKTODHHM B TOH TOYKe, B KOTOPOH
YyacTHIla HaXOXHTCA B MOMEHT f.

. 1.26. Yactuua ABuKeTCS paBHOMEPHO MO KPHBOJHHEHHOH
Tpaektopud. Moay/b ee CKOPOCTH paBeH v. Haittu panuyc
KPHBH3HHI R TpaeKTOpPHH B TOH TOUKe, F/ie MOAYAb YCKOPEHUS
YaCTHIBI PaBeH w.

1.27. Tlo KakoH TpaeKTODHH ABHMKETCS 1{acmua B cayuae,
ecau w,=0, w,=const?

v 1.28. B HekoTOpHIA MOMEHT BpeMeHH ! KOMIIOHEHTH! CKO-
POCTH Vv yacTHuH UMewT 3Hayenus (1,00, 2,00, —3;00) (m/c),
a KOMIIOHEHTH YCKOpeHHs w — (—3, 00 2 00 | 00) (m/c?).
Haiitu:

a) sHaueHHe BHIpaxkeHHsl dv/df B momenrt f,

6) panuyc KpHUBH3HEI R TpaeKTOpHH B TOH TOYKe, B KOTO-
pol HacTuia HaxOfHTCs B MOMEHT f.

1.29. Touka pBuKercs BJOJb OCH X, IPHUEM KOOpPJMHATA X
H3MeHseTcs Mo 3aKOHy Xx==a cos(2n/T)f. Haiitu:

a) BEIpOKEHHS ]IS NMPOEKIMA Ha OCh X CKOPOCTH V H YCKO-
pEHHSI W TOUKH,

6) nyTh s;, NPOHNEHHBIN TOUKOH 3a npome);&yTox BpeMeHH
or t=0 po t=T/8,

HF AT Y




B) NYThb S,;, OPONJAEHHH TOYKOH 3a NPOMEXYTOK BpEeMeHH
or t=T/8 no t=T/4,

r) nyTh s, HpOHlIeHHb[ﬁ TOYKOH 32 NPOMEXYTOK BpeMeHH
or =0 no {=T.

1.30. KOMMOOHEHTH CKOpPOCTH YaCTHIIHI H3MEHSIOTCA CO
BpeMeHeM [0 3aKoHaM: v.=a cos wf, v,=a sin of, v,=0,
Fle @ 4 @ — KoHCTaHThl. HaliTh Mony/iu ckopoctd v H ycko-
peHHsl W, a TaKxKe YyroJ o MeXay Bekropamu v U w. Ha oc-
HOBaHHH MOJYYCHHLIX pe3YJbTAaTOB CHENAaTh 3aKJoyeHde o
XapakTepe JBHKEHHS YaCTHIBL.

1.31. 3aBUCHMOCTb KOODJMHAT JBHMKEGHHA YaCTHUBLl OT
BpPEMEHH HMeeT BUJ x=a cos of, y=a sin of, z=0 (a 1 © —
KOHCTAHTBI).

a) OnpenenuTb pajguyc-BeKTOp I, CKOPOCTb V H YCKOpEHUE
W UACTHIIBI, a TaKKe HX MOAYJH.

6) BoiuucauTb cransipHoe NPOM3BENCHHE BEKTOPOB I U V.,
Uto o3HayaeT MOJYYEHHBIH pe3y./bTaT?

B) BolYHC/IHTE CKanspHOE MPOH3BEACHHE BEKTOPOB I H W.
Uto o3HayaeT MOJYUYeHHBH pe3yJ/bTaT?

r) Haiitu ypaBHeHue TPacKTOPHH YaCTHUBL.

o) B KakoM HampaBie¢HHH JBHMKETCs 110 TPaeKTOpHUH va-
CTHIIA?

e) OxapakTepH3oBarh IBHMKEHHE YaCTHUDL

K) Kak u3MeHHUTCS1 ABUMKEHHE YACTHILbI, €CJHU B BbIPaXKEHUN
IJIS Y M3MEHHUTb 3HakK Ha OOpaTHBLIA?

1.32. HeGoubllioe Te10 (MaTepHaibHas TOYKa) GpOIEHO
u3 Toukd O TOJ YIJIOM ¢ K TOPH3O0HTY C HayaJbHOH CKOPOCTBIO
v, (puc. 1.1). IlpeneGperas comnpo-

y . THBJICHHEM BO3AyXa, HalTH:
) a) BpeMAa IoJera T,
v, U . -, 6) AaJabHOCTL mouera I,
P : -~ B) HAaHOOABLUYIO BHICOTY MOJ-
P4 . HATua Tena h,
Z - r) ypaBHeHue TPACKTODHH Te-

Ja B KoopauHaTtax x',
Puc. 1.1 1) 3HAYEHHSA ]dv/dtl " d]vl/dt
_ B BepILUHHE TPaeKTOPHH,

¢) pamMyc KpUBH3HHI R Tpaektopuu B Toukax O u O'..

Touku 6pocaHMsl UM NaJeHHS CUHTATD JIEKAUIHMH Ha OJHOM
YpOBHE.

1.33. Teno 6polleHo MOA YIJOM K FOPH3OHTY € HayalbHOH
CKOpOCThIO V. IlpeHebperas compoTuB/eHueM BO3AyXa, HaHTH
cpelHee 3HAUeHHe CKOPOCTH (V) 3a IepBble T CEKYHJ MoJeTa.

1.34. Ilox kaxuM yrioM @ K FOPH3OHTY HYXKHO YCTAHOBHUTh
CTBOJI OPYJHsi, YTOGHl HOpA3UTb Iie/b, HAXONAINYIOCS Ha pac-
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crofinud [=10,0 KM, eciH HadanbHasi CKOPOCTb CHapfja Up==
' =500 m/c? ConporHB/ieHHEM BO3fiyXa NpeHeOpeus.

1.35. MsBecTHe: GyHKUMA f(S), onpenensmoulas 3aBHCH-
MOCTb Npou3BOAHOH dv/df OT HpOHJEHHOro yYacTHuUell HYTH S,
MOZLYJb CKOPOCTH U, B Hayase nyTdH. Hamucath BpameHHe
LJsi v(S) — MOAyJns CKOPOCTH, KOTOPYI0 HMEeT YacTHIa,
NpoiAs HyThb S.

1.36. [aHa ¢yHKuusA v(s), ompexenswioumias 3aBHCHMOCTb
MOJZyJIsl CKOPOCTH YACTHLBI OT NPOHAEHHOro 4acTHUEH NyTH S.
Hanucarb BbipaxkeHHwe LI BpEMEHH f, 3aTpadyuBaeMoro dua-
cTHLeHd Ha NPOXOXKIEHHES NYTH S.

1.37. 3aBHCHMOCTb MOJYJisl CKOPOCTH YACTHLB! U OT NpO#i-
JeHHOTO dYacCTHledl NyTH S ompefessercsi GYHKIHeHd v(s)=
=p,—bs.

a) HallTH 3aBHCHMOCTb S OT BpeMeHH F.

6) OnpenejiuTh 3aBHCHMOCTb U OT f.

B) Hanucarh npuGimxeHnHble Boipaxenus 1is s(f) u v(f),
cnpaBejuBble Ans <K 1/b.

1.38. Mozny/ib CKOPOCTH YaCTHIbI U3MEHSIETCS1 CO BpeMeHeM
o 3aKOHY v=v,e~ %, KakoB GhU3HUECKHH CMBICJ KOHCTAHTHI b?

1.39. Jlonka mepecekaer peKy C NMOCTOSSHHOH OTHOCHTE/IbIO
BOJIBI, NIEPIIEHANKYJISPHOH K Geperam ckopoctbio v=0,300 m/c.
Illupuna peku paBHa b=63,0 M. CKOpoCcTh TeUeHHUS H3MEHS-
eTcs Mo NapaboaHyecKOMy 3aKOHY

u=u0—4—l-;—g- (x———)z,

rjie X -— paccrofiniue oT 6epera, u, — KOHCTaHTa, paBHas
5,00 m/c. Hafiti cHOC S JIOZKM BHM3 110 TE€UEHHIO OT NYHKTA ee
OTIPAaBJIeHHsI IO MeCTa IIpHYAana HAa

I POTHBONOJIOKHOM Gepery pekH.

1.40. Ock x Ha puc. 1.2 cny- @&,
JKHT TpaHulefl Mexiy yyact- -
KOM, I@OpOCIIMM TpaBO#, H yua-
CTKOM, TIOKPBITHIM pBIXJBIM Hec-
koM. Ilemexony HyxHO mnonacTb
us nynkra A B nyskr B. Ilo
TpaBe MelleXol MOXEeT HITH CO
cKopocThio v,=5,00 KM/4, mo Ie-
CKy — CO CKOpocThio ¥,=3,00 KM/u. UtofGe coBepumHTh
mepexoj| 3a cavoe KOPOTKOe BpeMs, NelleXofi BLIGHpaeT JoMa-
gbi nyth AOB. TIpH KaKOM COOTHOLIEHHH MEXAY CHHYCAMH
YIJIOB G; H &y BpeMfA ABHXKeHHA neumexoma 3 A B B Oyuer
MUHHMAaJIbHLIM?
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1.41., Hmxe npnaoﬁmcn l_]pHGJ'lH)KeHHbIe BHIpaXEHHA AJA.
HeKOTOPHIX (YHKUMH, clpaBeaiuBbie npu x<Kl:

>a)l—‘-:—tl—le:|:‘x, 6) Vl:i:lej:—;-, B) er*x 1 +x,

2
rnin(l =x)~4x 1) sinxxx e) cosxml-—%-.

Onpenenutb g1s ¥=0,1 oTHOCUTENbHYIO NMOTPEMIHOCTD 3HA-
yeHu# 5TUX QYHKUMH, HalAeHHBIX 1o QopMmynaam ajas NPpHOJIU-
JKEHHBbIX. BBIUUCJAEHUH.

1.42. Ilo npsamoit popore AB nBmxercs ¢ noCTOSHHON CKO-
pocthio u=20,0 M/c aBTOMOGHAL. M3 Touku C, Kotopast Haxo-
nutcess ot AB Ha paccrosinuu [=2000 M, B MOMEHT, KoTJa asB-
TOMOOWJb ¥ TO4Ka C OKas3bIBAlOTCH HA OJHOM NepreHIUKyJspe
Kk AB, mpousBoaurcsi BhlcTpen u3 nywkd (puc. 1.3). Ipen-
nonarasi, 4TO CHapsJ JeTHT MNPSMOJMHeHAHO ¢ MOCTOSHHOM
ckopocThio v=200 m/c, ompenenuTs:

a) yrona o, Ha KOTOpPBIH HYXKHO NMOBEPHYTh CTBOJ NYIIKH,
uyrToObl TOPA3UTh ABTOMOOHUJD,

6) BpeMs ! moJera cHapsja,

B) HIyTb S, KOTOpbI IpoHaeT aBTOMOGHAL 3a Bpems f.

1.43. WmetoTcs Be MOTOpHLIE JIOAKH, pasBHBAIOLIHE OTHO-
cutesbHO BoIbl cKopocth v=>5,00 M/c. Bona Teuer ¢ onuHako-
BOH MO Bcell mMpHHe pekd ckKopocthio 1=0,500 m/c. [lupuna

IRy peku /=1,000 kM. Ha cepenune peku
A—0pr— > >X—F  pEurw gBe can C u D, oTcrosiye
JPYT OT Jpyra Ha pacCTOsiHHe, pas-

Hoe mHpuHe peku [ (puc. 1.4). On-

HOH JloJKe HYXKHO [epecedb peky
CTpOro B MoNepedyHoM HanpaBJeHHH

-~
.
g

B
&
—il- 7 L'.——--—-l—-—oﬂ
s
: f
Puc. 1.3 Puc. 1.4

u3 ToukH A B Touky B u obpartHo. Bropofi noiKe HYXHO npo-
Zenath nyTb OT cBau C jo cBau D W obparHo.

a) Kak nomxkHa aBHraTtbcsi nepBasi JIOAKA OTHOCHTENBHO
BOIEI, 4TOOHI OTHOCHTEILHO OeperoB HepeMellaTbCs BAQJAb
npsaMoit AB? |
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6) Haiitn Bpemena # u f,, 3aTpaunBaeMble Ha npoxom-
Jienne NMyTH 2/ nepBoi H BTOPOH JIOAKaMH. -

B) lloayuute ans ¢ mu f; DpHGTHKEHHLIe BHpa)KeHHﬂ
crpaBeluBble A u<v. HaliTH ¢ NOMOLbIO STHX BRIp aXKeHHil
3HaueHUs f{; U f,; CPAaBHHTb HX C TOUHHI- ’
MH SHaYeHHsIMH. '

1.44. Ha Becote h=5000 M Jaerur
NpSIMOTHHEHHO CaMmoJIeT ¢ HOCTOSHHOM
ckopocteio u=100,0 M/c. B MomeHT, Kor-
Jla OH HaxoguTcsl Hal 3eHHTHoH Garape-
eii, nmpousBomutcsi BeicTpest (puc. 1.5). Ha-
yagbHAs CKOPOCTb cHapsaa v,=>500,0 m/c.
Ilpenebperasi CONPOTHBJCHHEM BO31YyXa,
HafiTH: :

a) NoOJi KakHM YIJIOM o K TOPH3OHTY
HYKHO YCTaHOBHTBH CTBOJ OpYJIHsl, YTOGHI
CHapsii, H caMoseT JOCTHIVIH OJHOBpe-
MEHHO TOUYKH MepeceueHdsi HX TPAEeKTOpHI,

6) Ha KaKyio NPONOMKHTEJBHOCTD N0J1eTa { HYXKHO YCTaHO-
BUTH B3PBIBATE/Nb, UTOOBL cHapsi, pasopBaJicsl B TOYKE BCTpeuH
C LEJBIO,

B) Ha KakKoe DAacCTOSHHE § 1o rOpH30HTANH OTCTOHT OT
Garapen TOYKa BCTPEYH.

1.45. UssecrHo, uro JIyHa Bce BpeMs oﬁpam,eﬂa K 3emJe
OHOH H TOH K€ CTOPOHOH H ofpallaeTcsi BOKPYT 3eMJH 3a
27,3 cyrok. Onpenenurb YIJOBYIO CKO-

Puc. 1.5

g L pOCTh ®, BpaleHHst JIYHBI BOKDYT ee

” ocu. CpaBHHTb 3Ty CKOPOCTB C YI-

F ~— }3  _JI0BOH CKOPOCTBIO ®)3 CYTOYHOTO Bpa-
IEHUs 3eMJH.

] ~ 1.46. Yacel Ka)KABE CYTKH OTCTaloOT

Prc. L6 Ha 2 MHHyTH. UYeMy paBHO YTIJOBOE

YCKGPEHHE P MUHYTHOH CTPEJKH?

1.47. TlocrosiHHBEIH 1O MOAYJIO BEK-
TOp a BpaUAeTcss ¢ NMOCTOSIHHOH YIVIOBOH CKOPOCTHIO @’ BO-
Kpyr (HKCHDOBAHHOH IlepNeHAHKYJIsPHOH K Hemy ocH. Beipa-
3UTh IPOH3BOJHLIC 4 H 4 YePe3 BEKTOPHI a H o.

1.48. Iluauenp KaTutcsi 63 CKOMbXKEHHS CO CKOPOCTBIO U
(puc. 1.6). Haiita ckopoctu touek 1, 2 1 3, BHPAa3uTh HX 4e-
pe3 OpTH KOOpJAHHATHHIX OceH.

1.49. Wlap Bpamaercss ¢ yrJoBofi CKOPOCTHIO @ BOKPYT
OCH, KOTOpasi NOBOpAUMBACTCA B IVIOCKOCTH X, § C yrJ10BOH
ckopocTelo @' =’e, (puc. 1.7). Haiitu:

a) YIVIOBYIO CKOPOCTb @ H YIJIOBoe YCKOpeHHe f Iuapa,
a TaKXe MONYJIH 3THX BEKTODOB,
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6) yrosn o MeXAy BeKTopaMH Q H ®,

B) yron ¢ mMexay sekropam# f u Q. CuuraTth, yro B Ha-
YaJlbHEH MOMEHT BPEMEHH BEKTOP @ HaNpaBJeH IO OCH X.

1.50. Teno yyacTByeT B JABYX BpallleHHAX, NPOHCXOIAMIHX
€O CKOpOCTAMH @,=af’¢, H 0,=2af’e, (a——l 00 pan/c?).

a) Ha xako#t yron ¢ mnoBep-
Hercd Teso 3a nepseie 3,00 c?

6) Boxkpyr kaxof ocd npou3soit-
JIET 3TOT IIOBOPOT?

1.51. S$Ikopb 3JjexkTpoMoOTOpa,
BpallaBIIHACH C 4YacToTOH n=
=50 ¢, ABHUrasch I0CJae BLIKIIO-
4eHHA TOKa paBHO3aMeIJIeHHO, OC-
TAHOBHJICA, CHesaB IQJHOe YHC-
Jo o6oporo N=1680. Hafiru yr-
JIoBOe ycKopenne f§ skops.

1.52. lo Hauana TOpMOKEHHs
aBTOMOOW/Ib HMeJ CKOPOCTb Up=
=60 xM/u. Tlocse Hawana TOPMOKEHHS ABTOMOGH/b JBHIajCs
OpAMOJHHEHHO C HENOCTOAHHBIM YCKODEHHEM H OCTaHOBHJI-
ca cnycrs Bpema £=3,00 c. 3a 310 BpemMa OH Npolle] NyThb
§=20,0 M. OnpefenuTb CPefHIOW YIJOBYIO CKOPOCTH (®) H
cpefiHee yrioBoe yckopenue () Kojeca aBTOMOGH/IS 3a BpeMA
topMo:keHusa. Panuyc koneca R=0,23 wm.

1.53. Uactuna aBHxKeTca 10 pajuycy BpAallaIOLIerocs AHC-
Ka co ckopoctbio v==3,00 M/c. B nauanbHBIH MOMEHT BpeMeHH
YaCTHIIA HaXOJMTCA B LEHTpe JAHCKA. YIJOBag CKOPOCThb
Bpamennsa aucka ©=20,0 pap/c. Halith npubinxeHnHoe 3Ha-
ueHue NyTH S, [POHLEHHOIO yacTHllell B HENOJBHKHON cucTeMe
oTcueTa 3a BpeMa ¢ MoMeHTa £, =9,00 ¢ fo momenTa £,=10,00 c.

Z

1.2. JInnamMHKa MaTepHaJIbLHOH TOUKH
H TOCTynareJbHOIO JBHXEHHS Tesa. PaGoTa H mMomHoCThL

Y kasaunue, Ilpu pellenuu 3amau Ha AHHAMHKY Halo
NoCTynarb CJAefylomuM 00pa3oM.

1. BuIACHHTD, ¢ KAKHMH Te/laMH B3aHMOJEHCTBYeT paccmar-
puBaeMoe Teno. COOTBETCTBEHHO YCTAHOBHTB CHJIH, NeHCTBYIO-
I[HE Ha 5TO TeJO.

2. HanucaTs ypaBHeHue ABUIKEHHSA Tesla B BEKTOPHOM BHJe.
Ecan cucrema, ABHAKeHHE KOTODOH paccMaTpHBAeTCs, COCTOHT
M3 HECKOJBKHX CBA3aHHBIX JPYr C APYroM TeJ, TaKOe ypaB-
HeHHe MHINeTCH T KaXKIOro U3 TeJ B OTJEJbHOCTH.

3. I'lepefiTH B KaxK/I0M YPaBHEHHH OT BEKTOPOB K HX NPOCK-
IIHAM Ha COOTBETCTBYIONIHM 00pa3oM BEIOpAHHOE HallpaB/eHHE,
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MoXeT CyunThCA, YTO AJIS ypaBHEHHH, OTHOCAIMXCA K pas-
HHM TeJlaM, 3TH HalpaBieHHS OKAXKYTCA PasiudyHbMH. Ecum
HalpaBJIeHHe KaKoro-AHGo BEeKTOpPa 3apanee H3BECTHO, €ro
NPOEKIHIO HAJ0 BHIP@KATb Yepe3 MOAYJb BEKTOpa, B3ATHIH ¢
HaAMeXallHM 3HAKOM.

4, Pemutb cHCcTeMY NMOIYYHBIIMXCH CKAJAPHBIX ypaBHEHUH.

ITosicauM ckazannoe caexylommum npumepoM. CHcTema CO-
CTOMT U3 Tesl ] ¥ 2, CBSA3aHHBEIX HEBECOMOH !) HepacTsKUMOH
HuTBIO (pHC. 1.8). Macca Tena I paBHa my, Tesa 2 — m,.
Hutb MOXeT CKOJb3UTL Ge3
TPeHHA [0 HAaMpaBIAILeMy
xeqao0y. TpeHHs wmexay Te-
JoM ] ¥ HaKJOHHOH IJIOCKOC-
TbIO, Ha KOTOPOH OHO JIEXKHT,
HeT. IlocKocTh o6pasyeT ¢ ro-
pusontoM yroa c. Hafitu ye-
Kope}mﬂ Ten I u 2.

. Cucrema, JBHXKEHHE KO-
Topon paccmaTtpHBaercs, CO-
CTOHT H3 Ten I U 2 u CBﬂsbIBa}omeH ux HUTH. Teso I B3au-
MOJeHCTBYeT ¢ HHTbIO, C IJOCKOCTBIO H ¢ 3emJseill. CooTBer-
CTBEHHO Ha Hero AeHCTBYIOT: CHJA HATsXKeHusa HHTH F,, cuaa
peakuuu maockoctd F, u cuna tszkectd m,g. Tesno 2 B3aumo-
JefictByer ¢ HuTblo H ¢ 3emsel. COOTBETCTBEHHO Ha HeEro
JefCTBYIOT: CHJa HaTsKeHHS HUTH F,; H CHJIa TsKeCTH M.g.
Hute neBecoma, NOSTOMY OHa B3aUMOJIEHCTBYET TOJNBKO C
Teadamu I u 2, a TakxKe ¢ keqao6oM. COOTBETCTBYIOIMIHE CHJIBI
pasubl —F, u —F, (3T cuJbl Ha pHCYHKe He IOKa3aHHI;
OHH IIPOTHBOMOJOXHH 110 Hampasieduwo cunam F; u Fy),
KpoMe TOro, HMeercs CHJA, paclpele/leHHas MO Bced JJIHHE
xenob6a. Bce sneMeHTBI 53TOH CHJABL NEPHEHAHKYJSAPHBL K
HHTH H BJHAHHUA Ha €e JBHXKEHHe B IIPOJOJBLHOM HalpaB-
JIEHHH He OKAasbIBalOT. :

2. YpaBHeHHs ABHXKeHHA Tes I ¥ 2 HMEIOT BHJ

mw,=F;+ F,+mg, mw,=F,+mg.

Macca nutn paBua Hyqdio. [10sTOMYy ypaBHeHHE ABHKEHHS
Ana HaTH umeer BuA: 0=0. Ilucarb ero Her cmeIcja.

H3 HeBecOMOCTH HHTH BHITeKaer, YTO MOZyau cual F; u F,
OAMHAKOBE. OGO3HAUHM 5TOT OJHHAKOBHIH MoAy. b GykBo# F
(Fy=F,=F). 3 HepaCTS)XHUMOCTH HHTH CJeAyeT, YTO CMelle-

1) Tlox nepecoMoli HHTBIO 37eCh H B nanbheﬁmem TIOApa3yMeBaeTCs
HHTb C NpeHe6peRHMo Majdofl Maccoh.
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fHA, a c.uenoaa'renbuo, CKODOCTH H YCKOPEHHS Tel I u 2 opu-
HAKOBHI [0 . MOZAYJIO.

3. YpaBHenue maA Tena | HenecooGpa3HO «CIPOERTHPO-
BaTb» Ha OCh X, ypaBHeHHe Jsi Tea 2 —Ha ochk x' (cM. puc. 1.8).
Ilpy [NpOEKTHPOBAaHHH CJefyeT Y4ecTh, YTO a) NpOeKuHus
cuiel F, Ha oce x paBHA Hymo, 6) NpOEKUMS CHJH m,g HA
OCb X paBHa —m,g sin &, B) npoekuus cuel F, Ha ock X paBHA
F,=F, r) npoekuuss cuinl F, Ha oce x' paBHa —F,=—TF,
1) TPOEKUHS CHJIHL M,g Ha OCb X’ PaBHA M11,g, €) IPOeKiUs yCKO-
peHnst wy Tena I Ha ock ¥ (T. . W;,) H NPOEKIHS YCKOPEHHs
W, Tena 2 Ha ock X' (T. . W.,) OAHHAKOBH H TO MOLYJIC,
H 1o 3Haky. Ilo3ToMy BBeleM OGO3HAUEHHE Wi, =W,y =Ws.

4. C yueToM BCEro CKa3aHHOTO BHIIle YPABHEHHS JBHIKEHHSA
B NPOEKHHAX MOMKHO HamHcaTh CJIERYIOUHM 06pasoM:

mw;, = Fi—mgsina, wm mw,=F—mgsina,
MWy =m,g—F,, HWIH MW, = m,g—F.

PemnB coBMeCTHO 3TH JBa YypaBHEHHSA, NOJMYUHM JLJA W,
3HauyeHHue

_ me—mysina

T mymy

B 3aBHCHMOCTH OT COOTHOILNEHHS MEKIY MaccaMi #i; H iy, a
TaKXKe OT 3HAUeHHs yIVIa O NPOEKIHSA YCKOPEHHST W, MOKEeT
0Ka3aTbCA JU60 NOJNOXKHTENIbHOH, JH60 oTpHilarenbiol, JHOO
paBHO# HyJ0. B ciiyuae w,>0 yckopeHHe Tesa | HanpasJeHO
BJIOJIb OCH X BIPaBO, YCKOpeHHE Tesla 2 HaNpaBJeHO BHHS.
B cayuae w,<<0 HanpasjaeHHs YCKOPeHHH NpPOTHBOMIOJOMKHLI.
Hakonen, B cayuae w,=0 cucrema JH60 HOKOHTCSH, JHOO
JBHKETCS PaBHOMEPHO B Ty CTOPOHY, B KakKylo efi coobumiar
CKOPOCTb.

w

1.54. YTo6bl onpenenuTb Ko3phHiHEHT TPeHHS B MeXAy
JepeBAHHBIMH TIOBEPXHOCTAMH, OPYCOK MNOJOXKHJIH Ha JIOCKY
H CTaJIi HOJHHMATDh OfH KOHel| J0CKH JI0 TeX Iop, IoKa GpPycoK
He HayaJ NHO Hefl CKOJb3HTb. JTO NPOH3OLLIO NPH yrJe Ha-
KJIOHA JockH o==14°, Yemy pagen &?

1.55. JIBa conpHKacawmuxcsd GpycKa JekaT Ha FOPH30H-
TaJ1bHOM CTOJIE, [I0 KOTODOMY OHH MOIYT CKOJBL3HTb (€3 Tpe-
nug. Macca nepBoro GOpycka-m;=2,00 Kr, macca BTOpoOro
Opycka m,=3,00 Kr. On#H H3 GDPYCKOB' TOJIKAIOT ¢ CHJOH
" Fy=10,0 H (puc. 1.9).

1. Hafitu cuny F, c Kotopo# 6pycKu AaBAT npyr Ha Jpyra
B cnzytza;e ecau cuna Fy mpuioXena K 6pyCKy (@), k 6pyc-
Ky 2 (6
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2. Uro npuMeuaTeqBHOTO B IIOJYYEHHHIX -~ pPe3yJbTarax?

1.56. Pemuts 3anauy 1.55 B npeamonoxenud, 491q Kosb-
¢unuenT TpeHus MexAy ODYCKOM H CTOJIOM paBeH k,=0,100
anst 6pycka 1 u k,=0,200 p1s 6pycka 2.

1,57, Pemurs 3anauy 1.56, nonoxus k,;=0,200 u k,=0,100.
ConocraBurh pe3yabTarsl 3agau 1.55, 1.56 u panHOH 3a-
nauu. ’

1.58, JlBa compHKacalomuxcsi OGpycKa CKOMb3AT IO Ha-
KJIOHHOH focke (pHc. 1.10). Macca nepsoro 6pycka m, =2,00 kr,
Macca BToporo Opycka f,= , g Fos
=3,00 kr. Koapduunent tpe- W
HHUA MEXJAY O6pPyCKOM H JOCKOH =
paBeH %,=0,100 nna 6pycka I
0 k,=0,200 mns 6pycka 2
¥ron HakJOHA JOCKH a=45°

1. Onpenenurb: a) yckope-
HHE W, C KOTODbIM JBHXKYTCA
6pyckH, 6) cuay F, ¢ KoTopo#i GPyCKH JaBAT [pYyT HA Apyra.

2. Uto mpoucXojHJo Obl B ciaydae k,™>k,?

1.59. Ha ropHsoHTaJbHOM CTOJIE JIexar jpa Teja MaccH
M —1 ,000 kr xaxgoe. Tesa cBsA3aHBI HEBECOMOH HEpACTsKH-
moil HuThio (puc. 1.11).- Tarasd e HUTL CBA3LIBaeT TeJo 2 C

Puc. 1.10

rpysoM Maccel m=0,500 kr. HuTb MOKeT CKOJb3HTL Ge3 Tpe-
HHS [0 M3OTHYTOMY »KeJ06Y, YKpelJieHHOMY Ha Kpaio CToJa.
KoadduuuenT TpeHHs NepBoro Ttena co croioM ky;=0,100,
proporo Ttena k,=0,150. Hafitu:

a) yCKOpeHHe W, C KOTODHIM ABHAYTCH Tela,

6) HaTsKEHHe F12 HHTH, CBH3bIBa}OHLEH Tena 1 M 2,

B) HaTsKeHHe F HUTH, HA KOTOPOH BHCHT rpys.

1.60. Dcrakaga Ha NepeceyeHHH YJHI HMeeT PajHye KpH-
Bu3HE R==1000 M. B BepxHeli uacTH 3CTaKajpl B JOPOXHOE
[IOKPHITHE BMOHTHPOBAHBl JAATUHKH, PETHCTPHDYIOLUIHE CHIAY
JaBjieHnus Ha scrakany. OrMeuawomuil 3Ty cHiy OpuHOOp Ipo-
rpagyuposan B Kre (1 kre=9,81 H). Kakyio cusy naBnenuss F
NOKa3blBaeT HpHOGOD B MOMEHT, KOrja IO 3CTakaje Npoe3aer
co ckopocrbio v=060,0 KM/u aBTOMOGHJIb Macch m=1,000 T1?
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1.61. Ha 3apAKeHHYIO qacmuy, JBHKYILYIOCSI B MarHuT-
HOM novie, fiefictByer MaruutHas cuia F=q [vB] (¢ — 3apsx
YacTHIBl, V — €€ CKOPOCTb, B — xapakTepHCTHKa Ilossi, Ha-
amiBaeMasl MarHMTHoO¥ HHAyKuMe#). Halitu ypaBHeHue Tpaek-
TOPHH, IO KOTOPOH OyJeT ABHUraTbCsl YaCTHNA B OJHOPOLHOM
MarHATHOM IoJe (T. e. IOJe, BO BCeX TOYKaX Kotoporo B
O/IMHAKOBA MO MOAY./O H HalpaBJeHHIO) B c/JAydae, €cqd B Ha-
Ya/JbHBI# MOMEHT BEKTOD V nepneHaukynspeH x B. Hukakux
CHJI, KpOM@ MarHuTHOH, HeT. [I3BeCTHBHIMH CYHTaThb Maccy 1,
3apAj ¢ ¥ CKOPOCThb U YACTHIIBI, 8 TAKXKe MArHUTHYIO HHAYKIHIO
noas B. B kadecTBe KOOPAHHATHON IVIOCKOCTH X, Y B3AThL IJIO-
CKOCTb, B KOTODOI JBHKETCS 4aCTHIA.

1.62. [apux maccel m=0,200 Kr, NpUBSI3aHHLIH K 3aKpell-
JIEHHOH OJHHM KOHIOM HHUTH AauHb [=3,00 M, oIHCLIBaeT B
TOPH3OHTaNbHOH MJIOCKOCTH OKPYXKHOCTh paiuyca R=1,00. u.
Hafitu:

a) 4HCI0 0BOPOTOB £ LIApHKA B MHHYTY,

6) HaTsAxKeHHe HHTH F.

1.63. T'opusoHTaNbHO pacloOJIOKEHHBIH JHCK Bpaulaercs
BOKPYI Npoxojsulefl uepe3 ero LEHTP BEPTHKANBbHOH OCH C
vacrorolt n=10,0 o6/MuH. Ha KakoM pacCTOAHHH r OT LEHTpa
JIHCKa MOKET YAepKarbCs JeKallee Ha AHCKE HeGOJIBILIOE Tevo,
ecad KoypduuueHt tpenHa k=0,200?

1.64. HeGonbluoMy Teny cooBlIaloT HayaabHbIH HMIYJabC, B
pe3yJbTaTe 4ero OHO HaYHMHAeT ABHIaTbCH MOCTYNAaTeJdbHO Ge3
TPEHHSl BBEPX DO HAKJIOHHOH MJIOCKOCTH CO CKOPOCTBIO Up==
=3,00 M/c. TTnockoctb o6pasyer ¢ ropusoHTOM yroa a=20,0°
Onpegennrb:

a) Ha KaKylo BHICOTY /i TMOJHUMETCS TEJO,

6) CKOJbKO BpeMCHH f, Teno GyJAeT JABUrathCsi BBEPX M0
OCTAaHOBKH,

B) CKONIbKO BPEMEHH f; TEJIO 3aTPATHT Ha CKOJIbXKEHHe BHH3
JIO HCXOAHOTO MOJIOXKEHHS,

r) KaKyl CKOPOCTb U HMEET TEJO B MOMEHT BO3BpalleHHs
B HCXOJHOE IOJOKEHHE.

1.65. Pemmntb 3agauy 1.64 B npeanosoxeHHH, YTO KOIP-
(HIMEHT TPEHHA MeXAY TeloM M minockocTtbio k2=0,100.
Macca tena m=1,00 kr. [ToMuMO YKa3aHHBIX B IpeablayHied
3ajiaue BeNHYHH, ONpPEIEJHTH:

1) Kakylo paboTy A coBepiliaeT CHJia TPEHHS Ha BceM NYTH
CHH3Y BBepX H 0GpaTHO.

CpaBHUTb pe3ynbTaTHl 3afa4yH 1.64 u panHOH 3ajgauu.

1.66. IIlapuk macchl 7 NoMellleH B BBICOKHH cOcyj C He-
KOTOPOH JKMAKOCTBIO H OTHyuleH Ge3 Tomyka. IlaotHocTb
XKHIKOCTH B Y] Pa3 MeHbIlle IITIOTHOCTH apuka. [IpH ABHKeHUH
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IIapHKa BO3HMKAaeT CHJIA CONPOTHBJIEHHS CPe/bl, Ipomop-
HHOHANbHAS CKOPOCTH JABHMEHHA: F=-—~kv. ‘
a) Omnucarb KayeCTBEHHO XapaKTep JABHIKEHUS INapHKa.
6) Hafitu 3aBHCHMOCTb CKOPOCTH IIapHKa U OT BpeMeHH {.
¥ 1.67. Tonkas crajbHasn UelNodYKa C O4YeHb MEJKUMH 3BeHbA-
MH, uMeromlasg AMuHY [= 1,000 M u maccy m= 10,0 r, jgexur
Ha TOPH3OHTAJbHOM cToJe. llenmouka BHITSHYTa B HPAMYIO
JIHHHIO, MEePHEeHAUKYJADHYIO K Kpaio crosa. KoHell lenouku
CBelIWBaeTCA ¢ Kpafd crona. KorZa AMMHA CBELIHBaOLIeHCs
gacTH cocraBager M=0,275 pauHbl [, LeNOYKa HAYHHAET
COCKaJIb3BIBATh €O €TOMa BHH3. CunuTas Hemno4dKy oZHOPOJLHOH Mo
JJHHe, HAATH:

a) KO3(BGhHIHMEHT TPEHUS R MeXJIy LEeNOYKoH H CTOJIOM,
6) paGory A cHJl TPEHHA LENOYKH O CTOJ 3a BPEMsi COCKaJb3h-
.BaHHs, B) CKOPOCTb U LIEIOYKH B KOHIIE COCKAab3bIBaHHUSI.

1.68. Tonkas crajbHas LeNOYKa ¢ OYEHb MEJTKHMH 3BE€HbsI-
MH BHCHT BepTHKaNbHO, Kacasch HUAKHHUM KOHIOM CTo/1a. Macca
LelIOYKH /1, giuHa [. B MoMcHT £=0 uenouky ormyckator, Cuu-
Tas LENOYKY OJHOPOXHOH 0O JJHHe, HalTH:

a) MrHoBeHHoe 3HaueHue F(f) cuabl, ¢ KOTOpOH llenouka
IeficTByeT Ha Crod,

6) cpenHee 3nHaueHue (F) 5Tofi CHJIBI 3a BpeMs NajeHus.

1.69. Cuna, JeficTBylomasi Ha 4acCTHIY, HMeeT BHI F=
=qe, (H), rne @ — Koucranra. Briuncauts paGory A, coBep-
I1aeMyi0o Haj 4acTHLEH 3Toil cHJolt Ha yTH OT TOYKH C KOOp -
naramu (1, 2, 3) (M) 1o Touku ¢ KooppunHatamu (7, 8, 9) (m).

1.70. Yacruiua JBHXKeTCH paBHOMEPHO 0[O OKPYXKHOCTH.
Uemy paBHa pabota A pesynabTHpYiOmedl BceX cuJa, peficr-
BYIOIIHX Ha YacTHLY: a) sa oguH obopor, 6) 3a moa10GoporTa,
B) 3a yeTBepTh 00OpoTa?

1.71. Yacruua nepememiaercss MO OKPYKHOCTH pajuyca r
noy, JefACTBHEM UeHTpalbHO# cHabl F. LleHTp OKpyKHOCTH COB-
NagaeT ¢ CHJOBLIM LeHTpoM. Kakylo paGory A coBepluaer
cuna F na nyTu s?

¢ 1.72. TaHreHuyaJnHOE YCKOpeHHe W, YaCTHIBI MAaccel /71,
IBHIKYIIEHCS II0 HEKOTOPOH KPHUBOJHHEHHO!N TPAeKTOPHH, H3-
MeHsIeTCst ¢ PacCTOsiHHEM S, OTCUHTAHHBIM BJOJb TPaeKTOPHH
OT HEKOTOPOrO HauaJbHOro MOJNOMKEHHsT YACTHUEH!, NO 3aKOHY
w,=w,(s). Hanucats Belpaxkenue m1s paGorel A, coBepiua-
eMolf HaJ yacTHUEH BCeMH JeHACTBYIOIIMMH Ha Hee CHJaMH,
Ha YyyacTKe TPaeKTOPUH OT S; JIO S,.

1.73. Teno maccer m=1,00 kr nazaet ¢ BuicoTel 1=20,0 m.
IlpeneGperass coupoTHBJeHHEeM BO3JlyXa, HalTH:

a) CPEIHIOn IO BPEMEHH MOIHOCTh (P), pa3BHBaeMyio CH-
JIOH THAMXKECTH Ha OyTH A,
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6) MrHoOBeHHYI® MomIHOCTb P Ha BHicoTe h/2.

v 1.74, DpolleHHHH KaMeHb Macchl M TNOJHHMAaéTcA Haj
ypOBHEM, Ha KOTOPDOM HaXOOHTCA TOYKa G6pOCaHHS, Ha BHICOTY
h. B BepxHeli TOUKe TPACKTOpDHH CKODOCTh KaMHSl paBHa U.
Cusia CONPOTHBJIGHHS BO3LyXa COBeplIaeT HaA KaMHeM Ha
NYTH OT TOYKH OpOCaHHf JO BEPIIHHH TPAEeKTOPHH paboTy
Aconp. Uemy paBHa paGora A GpocaHusi KaMHSA?

\/1.75. Tesno macchl m GPOILEHO MOA YIVIOM & K MOPHU30HTY €
HAYaAbLHOH CKOPOCTHIO Up. Hpene6peraﬂ COTIPOTHBNEHHEM BO3-
Ayxa, HaHTH:

a) 'MTHOBEHHYIO MOLIHOCTb P (1), pasBuBaemyio npn foJjiete
Te/1a TIPHUJOKEHHOR K HEeMY CHJIOH,

6) 3HaueHHe MOMHOCTH P B BepIIHHE TPaeKTOPHH,

B) cpenHee 3HaueHHe MOIHOCTH (P),, 32 BpeMs NoAbeMa
Tena,

) cpelHee 3HauyeHHe MOILHOCTH (P).,, 3a BCe BpeMs MoJse-
Ta (Touka GpoCaHMs M TOYKA MajieHHs] HaXONATCH HA OIHOM
ypOBHE).
« 1.76, Teno Maccel m HauMHAeT ABUTATHCA MOA JeHCTBHEM
cunbl F=2fe,+3t%,. Haiitu mowmnocte P (f), pasBuBaeMywo
CUJIOH B MOMEHT BpeMeHH I,

1.3. 3Heprus

1.77. Hafitu npupawenue sueprun AE, ecau: a) E,=2 JIx,
E.=5 Ix, 6) E;=10 Ix, E,=8 Ix.

1.78. Ins yxasaHHMX B 3ajgaue 1.77 HauaneHo#i E; H
KoHeyHo#t E, sHepruii HaliTH yOwinb sHeprum —AE.

1.79. IlepBonauanbHO NOKOMBILUAsICS -YacTHLA, HaXONAChH
nox geiictBueM cunu F=le.+-2e,+3e, (H), nepemectunace us
TOYKH (2, 4, 6) (M) B TOuky (3, 6, 9) (v). HafiTh xunernueckymo
sHepruw 7 4acTHUL B KOHEUHOH TOUKE.

1.80. Haxomsick nox AeHCTBHEM NOCTOSIHHOH CHJbLI C KOM-
nonexntamiu (3, 10, 8) (H), uacTHua nepemecTHnach M3 TOYKH 1
¢ xoopauHatamu (1, 2, 3) (M) B TOURy 2 C KOOpAHMHATAMH
(3,2, 1) (m). /

a) Kakas mpu stom cosepuiaercsi pabora A?

6) Kak u3MeHHNach KHHETHUECKasl SHEPrHs YaCTHIBI?

1.81. [dokasaTe COOTHOILEHHE

Ty=T,+mVgz2,
rae T, — KHHETHUECKasl SHEPrusi CHCTEMBH MaTepHaJbHBIX

TOUEK, OnpegmenseMasi B saGopaTopHoll cHcTeMe oTcueTa (J-CH-
creMe), . T, — KHHETHUeCKasi SHeprus, ONpeaesseMas B CH-
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cTeMe 1eHTpa Macc .(U-CHCTeMe), /R — CyMMapHas Macca CHe
cTeMul, Vo — CKOpPOCTE IEHTPAa MacC B J-CHCTEME. .

1.82. IlorennuanbHasi 9HEPrust 9acTHIH B HEKOTODOM CH-
AOBOM Tosie ompezensiercss Boipaxennem U=1,00x4-2,00y°+-
+4-3,00z® (U B [k, KoopauHarel B M). Hafith pabory A, cobep-
1aeMyio Haj YacTHlell CHJIaMH NoJIA NPH Nepexofe H3 TOYKH
¢ koopauHaramu (1,00; 1,00; 1,00) B TOUKy C KOOpAHHATAMH
(2,00; 2,00; 2,00).

Pruc. 1.12 Puc. 1.13 Puc. 1.14

1.83. Ilorennnanvuass 5Heprus YacCTHILI ONPEAEISETCsS BhI-
paxenuem U=a(x*4-y?+4-2%), rie a — noJoxurenpHasi KOH-
craHra. Hacruna HauWHaeT NBHUraTthcs M3 TOYKH C KOOPAHHA-
tamu (3,00; 3,00; 3,00) (m). HaiiTu ee KuueTHYECKYIO SHEPTHIO
T B MOMeHNT, KOrja 4acrHlla HaXxoJUMTCS B TOUKE C KOODJHHA-
tamu (1,00; 1,00; 1,00) (m).

1.84. [IBa Tena cockanb3biBaloT 6e3 TpeHus u Ge3 Hayab-
HOH CKOPOCTH € HAakKJOHHBIX Iockocredt [ u 2 (puc. 1.12).

a) CpaBHHUTb CKOPOCTH Tl U; H Uy B KOHIE COCKAaJb3biBa-
HHS.

6) OnuHAKOBEI JIH BpPEMEHA COCKa/Jb3bIBAHHSA f; u £,

1.85. VMeiorcss JBe HaKJIOHHBIE IJIOCKOCTH, COBIAjaloLlUe
C XOpJAaMJ OJHOH H TOH e OKpyxHocTH paguyca R (puc. 1.13).
C Kax0il U3 HHX COCKa/b3hIBaeT Ge3 TpeHus U Og3, HauaJbHOH
CKopocTH HeBoabluoe Teno. i Kakod u3 IJIOCKOCTEH BpeMs
CocKaJb3biBaHusA OoJblIe?

1.86. He6osbioe Te1o0 MacChl M ycTaHaB/JIHBAIOT B BepXHel
TOYKe HAKJOHHOH IJIOCKOCTH BBICOTHL A H COOOLIAIOT €My
HAyaJbHYI CKODOCTb Uy, B De3yJbTaTe Yero OHO Ha4HHaer
cnossarb Mo miockoctd BHHU3 (puc. 1.14). ITosepXxHocth mio-
CKOCTH HEOJHOPOIHA, NO3TOMY CKOPOCTb CIIOJI3aHHS H3Me-
HSAETCH HEKOTOPBIM IIPOU3BOJIbHBIM 00pasoM. OnHAKO B HUXKHEH
TOYKE INJOCKOCTH CKOPOCTb HMeeT IepBOHAaYalbHOe 3HAYeHHe
vo. Kakyio pa6Goty A coeeplIaloT CH/IBI TPEHHS Ha BCeM IYTH
JIBIDKEHHS TesaP
s, 1.87. HeGonbluoe TeJO HAYHHAET CKOJb3UTb 0€3 TpPeHHs
¢ BepumHsl opepnr paguyca R Buus (puc. 1.15). Ha Kakoii
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BhICOTe A HaX 1EeHTPoM opepEl TeJI0 OTAETHTCH OT MoBepXHOCTH
chephl H NOJETHT CBOOGOJHO?

1.88. Ilo xenoby, HMmetoueMy ¢opMmy, NOKa3aHHYIO Ha
puc. 1.16 (ropH3onTa/bHBIl yYacToK Xxejaoba CABHHYT OTHOCH-
TEJIbHO HAKJOHHOTO B HaNPaBJIeHHH, NEPIEHAUKYASIPHOM K PH-
CYHKY), C BBICOTH /i HAauHHAeT CKO/b3HTb 6e3 TpeHus HeGOJb-
moe TeyIo (MaTepHaJNbHAsi TOUKa).

i

)

LN i
' A
]

]

]

]

o3

Puc. 1.15 Puc. 1.16

a) ITpu KakoM MHHHMaJbHOM 3HAUeHHH BEICOTH A TeJo
ONHUIIET NMOJHYIO HeT/I0, He OTAeNAsACh OT XKejaoba?

6) UeMy paBHa Npu TakoM 3HayeHuu A cuia F lIaBJIeHHﬂ
Tesqa Ha Weno6 B Touke A?

1.89. I'papueHT cKaJspHOi QYyHKIMH ¢ B HEKOTOPOH TOUKe
P npencrapasietr coGofl BeKTOp, HampaBjeHHe KOTODOro COB-
najaer ¢ HanpaBJeHHeM l, BAoJib KOTOpOro GpyHKNHA ¢, BO3-
pacras 1o BeJHYHHe, U3MeHsAeTcd B Touke P ¢ HauGoablued
CKOpOCTbio. MoAy/b 3TOro BeKTOpa paBeH 3HadeHmio dg/dl
B Touke P. AHaJHTHUYECKH 3TO MOKHO 3alHCaTb CJAELYIOLIUM
obBpasom:

ch__ dq)

1. Mcxona u3 3TOro onpeneneHusi, HalTH BHIpaXKeHHs LIS
a) yr, 6) y(l/r), B) yf(r), rae r — MoRy.1b pajuyc-BeKTOpa
TOYKH

2. ¥Y06enuTbcsa B TOM, 4TO TaKHe XKe Bpra}KEHHﬂ NOJYy4atoTCs
C NMOMOULBIO (HOPMY.JIH

A A A
V(p=-53:-ex +3y—ey+—(9—z—e,.

4 1.90. IToTenuHanbHas 3HepPrus 4aCTHIH HMeeT Bux: a) U==
==q/r, 6) U=kr*/2, rae r — MOLyJb paguyc-BeKTopa T dac-
THIH; & ¥ kB — KoHncrtautht (K>0). Ha#itu cuay F, meiicteyio-
Iylo Ha 9acTHLY, H paGory A, coBepniaeMyio HajR 4acTHIeid
ApH nepexojie ee H3 ToukH (1, 2, 3) B Touky (2, 3, 4).
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1.91. IToTennuanbHas 3Heprus YaCTHUBl HMeeT BHA
U=a(x/y—y/2),

rie a — koHcranra. Haitu:
a) cuny F, meficTBylomlyi0 Ha YacCTHLY,
6) pabGory A, coBepllaeMylo Hal 4YacTHHeH CHJIaMH noJsi
IpH nepexojie yacTuusl U3 ToukH (1, 1, 1) B Toukry (2, 2, 3).
v 1.92. TloreHunanbHas 5HEPrusl 4YaCTUIBI, HAXOASIIEHCH B
LEHTPaJbHO-CHMMETPHYHOM CHJIOBOM II0JI€, HMEET BH]J

U=a/r*—b/r?,

rne @ H b — .IOJOXHUTENTbHEIE KOHCTAHTHL.

a) Mmeerca M y 3TOH 4acTHUB [OJOXKEHHE YCTOHYHBOTO
paBHOBECHS [10 OTHOIUEHHIO K CMeeHHSM B pajualbHOM Ha-
npaBJeHHH?

6) Hapucosats npumepHyio KpuByio 3aBucuMoctd U ot r.

V 1.93. Yacruna aBuXKeTCS [0 OKPYXKHOCTH B IIoJe LEHT-
panbHOH cuJbl, 06paTHO NpONOpUHOHAALHOM KBajgpatry pac-
CTOSIHHSl OT CHJIOBOTO LEeHTPa. B KakoM cooT-
HOIIEHHH HaXoJSITCS B 3TOM CJydae KHHETH-
yeckasi T, norenuuanbHass U u nonnas E sHep-
THH YacCTHIBH?

1.94. Yacruna macchl 72 HaXOAUTCA B CHJIO-
BoM mose Buga F=—(a/r?)e, (o — moJa0KH-
TeJbHAad KOHCTaHTa, 7 — MOAYJb, a €, — OpT
paguyc-BeKTOpa 4acTUIb). acTHIy MOMECTH/IH.
B TOYKY C paJHyC-BEKTOPOM rq H COOGLIHJH
efi HAYAJbBHYIO CKOPOCTh Vg, NepIeHIHKYJsp- )
HyI0 K ry. [To kaxolt Tpaekropuu O6yjer ABHrA-  Puc. 1.17
ThCSL YacTuIa?

1.95. Ilpn xaKoM YCJIOBHH TpaeKTOpHEH 4acTHUBI M3 MHpe-
Ipiryumied 3afiaun GyneT OKPYXKHOCTB?

1.96. Hepecomasi HepacTs>KuMasi HHTb MOMKET CKOJDL3HTD
0e3 TpeHHA IO H3OTHYyTOMY Xesoby {(puc. 1.17). K ronmam
HHTH NPHKDeEINJIeHE Ipy3sl Maccamu m; =3,00 Kr u m,=1,00 Kr.
I'pys Macchl m, MOJHHMAIOT HACTOJbKO, YTOOKI rpy3 MacChl My
KOCHYJICA ITosa, B oTnyckawt. Bricora A;=1,00 m. Ha kakyio
BEICOTY 1, Haj MOJOM MOJHHMETCS TPY3 MAacChl 1, NOCJIE TOrO,
KakK IPy3 Macchl 1 YIApUTCA O moa?

1.97. ABroMo6uip Macce m=1,00 T exan Hekotopoe
BpeMS II0 TOPH30HTAaJbHOMY YYacTKY JOPOTH C ITOCTOSIHHOH
ckopoctbio v=80 KM/u. IlpHu Bmesge Ha moabeM, 06pasyomHuii
¢ ropusontoM yroa a=10,0°, mis Toro 9TOGH COXDaHHUThL
NPEKHIO CKOPOCTb, NMpPHILIOCh, «IPHGABHB ras», YBEJIHYHTb
BpallalolHA MOMEHT, MNDHJOXEHHHH K BeIyIIUM KoJecaMm,
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B n=6,20 pasa. Cuuras cuny F coONpOTHBJEHHS BO3yXa
JIBHXKCHHIO aBTOMOOHJIA IDONOPIHOHANBHOH KBagpaTy - CKO-
poctH, onpelenuts Kosdxpuuuent k& B dopmyne F=<kv?. Tpe-
HHeM B IIHHAX mnpeHe6pedb. -

1.98. Ilo pesHHOBOMY IUHYpY, MOJABEILICEHHOMY OHHHM KOH-
oM K KpoHwTeiny (puc. 1.18), MomkeT ckoib3uTh € Hesa-
BHCAIMM OT CKODOCTH TPEeHHEM My(dTa Macchl m=
=0,300 kr. Tpenne xapakrepusyercsi cHiol F=
=0,294 H. Onauna reiedopMHpOBAHHOro IUHYpa
lo=1,00 M, KoO3(xpHIHEHT NPONOPLUHOHAILHOCTH
MeXJly YIOpyroll cu/ofl M yJJHHeHHeM HIHypa k=
=560 H/M. Ha HmXHEM KOHIe WIHypa HMeeTcs
ynop. MyoTy nofHuMalor B KpafiHee BepXHee IIO-
JIOKEHHe H OTIYCKaioT. [IpeHeGperasi BUyTpeHHHM

= TpeHHeM B IUHype, pasMepamMH MyQThl, a8 Takxe
Puc. 1.18  maccamMu IHYpa M ynopa, ONpPENe/IHTb:

a) yijunen#e mHypa A/ B MOMeHT JOCTHIXKe-
HHA MydTofl ynopa,

6) CKOpOCTb MY({TEI U B 3TOT MOMEHT,

B) MaKcuMajbHOe YI/uHenHe muypa Al.,,.

1.4. Umnyasc

1.99. CucremMa coctouT M3 wacTHiel 1 macewr 0,100 r, uya-
craunl 2 Macen 0,200 r v yactHins 3 Maces! 0,300 r. Hactana 1
noMeliaercs B TOYKe ¢ KoopauHaramu (1,00; 2,00; 3,00),
gacTHOAa 2 — B TOYKe ¢ Koopauuaramu (2,00; 3,00; 1,00),
yacTHila 3 — B ToukKe ¢ KoopauHaramu (3,00; 1,00; 2,00)
(3HaueHHs KOOpAMHAT jgaHb B Merpax). Hafith paaHyc-sek-
TOp T IIEHTPA Macc CHCTeMBI H er0 MOJYJb.

1.100. M3 acrpoHoMHuecKHX HaGJIOAEHHH YCTaHOBJIEHO,
YTO HA3BIBaeMbIH GapHIEHTPOM IIEHTP MacC CHCTEMBI 3eMJs —
JlyHa pacrnoJioeH BHYTpH 3eMHOTO INapa HAa pacCTOSHHH
1Rz or mentpa 3emsu (n=0,730, R3— paguyc 3emsH).
Cunrasi HM3BEeCTHBIMH Maccy 3eMJlH M3, pajuyc 3emaH Rj
H CpefHHH pajnyc JyHHOH OpPOUTH R, BHIYHCJIHTb MAcCy JIyHBl
my. CpaBHHTb NONydeHHOe 3HayeHHe ¢ TabJHYHBIM.

1.101. OnHopoxHbili KPYrJbfi KoHyc HMeeT BbicoTy h. Ha
KaKOM PaCCTOSIHHH [ OT BepLIHHH HAXOIHTCS €ro HeHTpP Macc?

1.102. YeMy paBeH HMIIYJIbC P CHCTEMBI YAaCTHIL B CHCTEME HX
IIEHTpa Macc?

1.103. Kak Bezer ce6s LleHTp Macc, eCJH CYyMMapHBIA HM-
IyJbC CHCTEMBbI YACTHI[ PABEH HYJIO?

1.104. ClcTeMa B3aHMOACHCTBYIOUIHX TEJI HAXOLHUTCS B MOJIe |
CWI TsXeCTH BOJM3H moBepxXHocTH 3emsd. Kak Bener ceba
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-Hentp Mace cHcreMbl? CONpOTHBJIEHHEM BO3AyXa IHpeHe-
6peyb.

11.105. Teno macchl m GPOCHJIHU [0OL YIJIOM K TOPU3OHTY C
HayasJbHOH CKOpoCTblO Vo. Crycrsi BpeMA T Telo yNajlo Ha
" 3emmo. TlpeneGperas CONPOTHBJEHHEM BO3jyXa, HadTu:

a) NpupalleHde HMIyJabca Teqa Ap 3a BpeMs MOJeTa,

- 6) cpexHee 3HaueHWe HMMyJpca {p) 3a BpeMA T.

+ 1.106. Yactuna mMaccel m JBUKETCH B MJOCKOCTH X, Y IOX
JefcTBHEM TIOCTOSIHHON Mo MOZYao cuabl F, NoBopauuBaouiei-
€Al B 3TOH MJIOCKOCTH MO YaCOBOH CTPEJIKe C MOCTOSIHHOH yrJ1o-
BOH CKopocTbio ®. B HauanbHBHIH MOMEHT BPEMEHH CHJIa Ha-
npasJjeHa 110 OCH X, CKOPOCTb UaCTHUBI papHa v,. Halitu nm-
MyJIbC YaCTHLUE P B MOMEHT BpeMeHH [.

1.107. IBa mapa ABIXKYTCS HaBCTpedy IPYT IPYry BLOJb
npsiMof, Mpoxoffuied uepe3 HX ueHTpel. Macca u CKOpPOCTh

epBoro mapa pasuel 4,00 kr u 8,00 m/c, BTOporo mapa —
6,00 kr u 2,00 m/c. Kak 6ymyT ABuratbesi mapsl nocie abeo-
JIOTHO HEYNIPYTOro COY/JIapeHHsI?

1.108. Jiga mapa nperepneBaloT LEHTPANLHLIH abCOMIOTHO
Heynpyruit yrap. o ynapa map maccel i1, HeHOABHAeH, miap
Macchl /7, IBIDKETCSI ¢ HeKOTopo# ckopocTelo. Kakasi uacte 1)
NepEOHaYaTbHON KWHETHUECKOH SHEPTrHH TepsieTcsl NMPH YAape,
€CJIM: a) my=,, 6) my==0,1 m,, B) m,==10 m,?

1.109. Map macenr m, cosepiiaer LUeHTPaNbHBIH aGCOMIOTHO
yOpyruil yAap O NMOKOSIUHMHACS [Map Macchl /11,.

a) TIpu KaKoM COOTHOILIEHUH MacC /7, U M1, NepBHil map no-
JIETHT Mocsie yiapa B o0paTHOM HalpaB/JeHHH?

6) UTo NpOHCXOZUT C NMEPBHIM ILAPOM, €CJH MACCHl I1APOB
OIHHAKOBLI?

‘B) UTo NPOHCXOIMT C NEPBLIM IUADOM, €CJAH M,<KiM,?

1.110. /[pa wapa AsmxyTCs HaBCTpeuy APYr APYTY BIOJb
ocd x. Macca nepsoro wapa m,=0,200 kr, Macca BTOpOro
mapa m,=0,300 kr. o croskHOBeHHS NPOEKUHH CKOpPOCTEH
IIapoB Ha OCb paBHBE v;,=1,00 M/¢c, v,y=—1,00 M/c. Hafitn
IpPOSKLHU CKOPOCTel IAPOB vj, H Uy, NOCAE UX HEHTPANBHOTO
abCoIOTHO YIPYTOro COYAapeHusl.

1.111., Hlap wmacewt m,, IBUNKYILHHCT CO CKOPOCTBIO V,,
yIapsieT O HelOABMWXHBIA map Mmactul 71, [locse abcomoTHo
YIPYTOro COyAapeHHsl IUAphbl JIETAT CO CKOPOCTSIMH Vi H V,
B ‘HalpaBJeHMsX, YKa3aHHBIX Ha puc. 1.19,

1. IIpH KaxoM COOTHOIMIEHHH Mace My ¥ Hly BO3MOMKHBI CY-
yaum: a) a=n/2, 6) a= P=£0, B) a=p= 0 r) a=n, f=0?

2. BosmoxeH Ju caydafi f=un/2?

3. UeMy paBHO IpH o=x/2 NpelebHOE BO3MOMHOE 3Ha-
AeHue yria B?
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4. Kakyl0 OTHOCHTENbHYIO JOJIIO 1} CBOEH KHHeTHYecKOH
SHEPTHH TepejaeT NMepBbl N1ap BTOPOMY B CIyUYasXx: a) a=m/2.
6) a=p=£0, B) a=pf=0, r) a=n, Bp=0? ’

5. CpaBHHTb peaynbraThl 1. 4a — T.

6. Uemy paBHO IperenbHOE 3HaueHHe Y} B ciyuae 46?

7. Ilpn Kakux 3HaueHHAX My, M, H § NepBHIAl LIap mocje
yZAapa INOKOHUTCH?

8. Haiitu yron B B ciyuae, ecsu: a) a=n/2 u m;==0,99 m,,
6) a=pz=0 u my=m,.

9. CpaBHuTb yros pasjera mapos (T. e. a-+f) B cayuasx
8a u 86.

10. dokasars, uro B cay4dae m;=m, NpHu a060M 3HAUEHHH
a (B npemenax 0<<e<m/2) yros pasiera 1IapoB paBeH /2.

1.112. /Ipa ofHHAKOBEIX Iapa HpeTepleBaOT HEHTPANbHLIH
yBAap. o yjmapa BTOpOH lIap HEHORBHIKEH, HMEPBLIA JBHKETCH

CO CKODOCTBIO Uy, Xapaxrtep yiapa
m,Q/Q’ TAKOB, YTO [IOTEPSl SHEPTHU COCTaB-

” I Js1eT 1)-0 Yactb TOH, KoTopas uMmesa
(. 2, ’a\‘
@-—&———@—/3 -=-= OBl MECTO NpPH aGCOJIOTHO HEYNPYTOM
A Y
A yZape.

mZO\\Uz 1. Onpenenutrb CKOpPOCTH LIapoOB
v; U vy Iocde yaapa.
2. HccenepoBars cayuau: a) n=I,
6) n=0.

1.113. BobmucauTth CKopoctH mrapoB M3 3aiaud 1.112 pis

3HaueHHH V), paBHbix: a) 0,1, 6) 0,5, B) 0,9. CpaBuuTth HoOMY-
YyeHHbIE Pe3YJIbTaTh.
4 1.114, PaciuiaauBLuidecs: BeTH GpocHsId MsiU BCJEL, NIpoexas-
eMy MUMO rpysoBoMy aBToMoGumo. C Kakol CKOPOCTBIO v
OTCKOUHUT M4 OT 3ajHero 6opTa IPY30BHKA, €CJIH CKOPOCTb
aBroMoGuAst u=7,0 M/C, CKOpPOCTb Uy MsiUa HEHOCPEACTBEHHO
mepen yZapoMm pasHa 15,0 M/c U HampaBneHa HO HOpMalH K
nosepxuoctd Gopra. Ypap cuHrarth abCOMIOTHO YIPYTLHM.
¥ 1.115. IlporoH HauWHAeT JBHraThbCA MO HampaBJeHHIO
K CcBOGOAHOH MHoKosiulelcst anbba-uactuie «u3 GeCKOHEUHOCTHY
(T. €. ¢ pacCTosIHHS, MPH KOTOPOM B3aHMOZEHCTBHE MEXXLY
POTOHOM W anbda-yacTuliell HpeneGpeRHMO Majao) €O CKO-
pocTbio v,=1,00- 10° M/c. Cunrasi «coygapeHne» UEHTPaJbHbIM,
OfpesieluTb, Ha KaKoe MHHHUMAJbHOE PACCTOSIHHE Fp, COJIM-
35ITCSI UACTHILLL.

[Ipu peleHdd 3ajaud yuectb, YTO B3aUMHAsl [OTEHIIUATb-
Hasi SHEPTHUS ABYX TOUEHHLIX 3apSifOB ¢, U (,,. HAXOLSIIHXCS
Ha PacCTOsIHMH r APYT or JApyra, pasHa U=kqq./r (cp. ¢
BoipaxkeHueM U=—ymmy/r [11s B3auMHOH NOTEHIHAILHOHA
SHEpPruH JBYX TATOTEIWHUX APYr K APYTY TOUEUHBIX Macc),
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B CH wuncioBoe 3HaueHHe Ko3(hdHLHeHTa NPONOPIHOHAb-
HOCTH R paBuo 9.10°. 3apsj nporoHa pasen e, 3apsn anbda-
4acTHIBl paBeH --2¢, IZie e — sJeMelTapHBIA 3apsan. Macca
nporoda m,=1,67-107%" kr, Macca anbda-yacTHUBl My=
=6,64-10"27 xr.

V 1.116. BonoMernblit ABHratesab Karepa 3aGupaer BOAY H3
pekH H BHIGpacoiBaeT ee co ckopocthio #=10,0 m/c orHOCH-
Te.TEHO Karepa Hazal. Macca karepa M=1000 kr. Macca
e:XeCeKYHAHO BHIGDACKIBASMON BONKI MOCTOSIHHA H paBHA /M=
=10,0 kr/c. IlpemeGperass conpoTHBieHHEM [BIDKEHHIO Ka-
Tepa, OIpPeneTHTh:

a) cxopocTh xarepa v cnyers Bpenmda {=1,00 mHH nocie
HayaTa JBHKeHI,

0) Kakofl TNpeleabHCH CKOPOCTH U,,,, MOXKET JOCTHYb
Karep.

1.5. Moment rumysitca

1.117. Cuaa ¢ xomnoitentamu (3, 4, 5) (H) nprioxena x
TOUKe ¢ KoopannaTtamu (4, 2, 3) (m). Haitu:

2) MOMeHT cHAM N OTHOCHTeJbliQ Hayaja KOOpJIHHAT,

0) MoayJab BekTopa N,

B) MOMEHT CHJBl N, OTHOCHTEJBHO OCH Z.

#! 1.118, Bpamenie or gpuraress K BelyIOHM Ko/iecaM aBTO-
MOGH/IA TepelaeIcst uepes psj yCTpoicTB, 0OJHO H3 KOTOPHIX,
Ha3LIBaeMoe GIeMaenuen, I03BofAeT B clyyae HanoGHOCTH
OTKJIOYHTh JBHraTesib OT OCTaJbHBIX ycrpoficrB. CuensiesHe
B [IpHHNKIE COCTOHT H3 JBYX OJHHAKOBBIX (PPHKIHOHHBIX
HAKIAN0K, DRMHXKUMACMBIX JPYT K APYTY CHJABHBIMH TIpYyXKHHA-
MH. B aBroMobune «Kury.au» HpHKiHOHHbIE HaKAAAKH HMEIOT
(opMy KoJiely ¢ BHYTPeHHHM AHameTpoM d, =142 MM H Hapyx-
HbIM JHaMeTpoM d,—203 My. KosbduuHent tpeHusa Hak/JIaikH
no Haxnanke £=0,35. Ha#Ti HaumMeHbIYIO cHaY F, ¢ KOTOpPO#
HYXKi10 [pHXKHUMATb HaKJajiKH, 4To0bl IepejaTh Bpalarom il
momeHT N=100 H-m.

1.119. Teno macent m=1,00 kr GpOLIEHO U3 TOYKH C KOOpP-
auuartame (0, 2, 0) (M) BBepX MO BepTHKalIH € HayalbHOM
CKOPOCTBIO Ue==10,0 ™/c. IafiTH npupameHHe MOMeHTa M-
nynsca AM oTHocuTeJbHO Hauala KOOPAMHAT 3a BCe BpeMd
nosietTa Tesa (10 BO3BpalleHHSA B HCXOAHYIO TOuKy). Ocb 2
HanpaBJaeHa BBepX. CoNpoTHBJIEHHEM BO3AyXa INpeHeGpeyb.

1.120. Tesno macchl m GpOIIEHO C HAYa/IbHOM CKOPOCTHIO
v,, O0pasywomed yron o ¢ ropusoHToM. IIpHHAB IIOCKOCTD,
B KOTOpOH JBHXKETCA TeNO, 3a IJIOCKOCTb X, Y H HanpapHB
OCh Yy BBEPX, a OCb X — IIO HaNpaB/leHUIO JBUKEHUs, HaHTH
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BEKTOp MOMEHTa HMIyJabca TteJa M oTHOCHTENbHO TOYKHM
fpocaHHs B MOMEHT, KOI'Jla TeJo HaXOJHTCA B BepXHeHl TOYKE
tpaekropuy. ConporHBJeHHEM BO3yXa IlpeHeGpeus,

1.121. JBe uvacTtHubl JBHKYTCS DaBHOMEPHO B IPOTHBO-
MOJIOKHBIX HalpaBJdeHHAX BAOAL NapanJielbHBIX IPSIMOJH-
HellHbiX Tpaekropuil (puc. 1.20). Paccro-
SHHE MexIy TpaeKTopusamu pasHo [. Ha

] 1

ey

H) x pHCYHKe n ofo3HauyaeT HampaBJEHHYIO 3a

! ; ;_fz_ 0 geprexx HOpMab K IJIOCKOCTH, B KOTO-

b<-“-»1 b, pOH sexar TPaeKTOPHM wactHu. Hatirm:
"‘"b,"' ! a) CyMMapHBEIA HMOYJLC 4acTHI P,

1}’, ! 6) cymMapHble MOMeHTH M, 1 M, uM-

i ! NYJbCa YacTHII, B3ATHE OTHOCHTENBHO YKa-

! ! 3aHHBIX Ha PHCYHKe Touek O, H O,.

Puc. 1.20

Paccmorperhb jBa ciayuas: 1. VIMuyJbceH
YaCTHI, Pas/JHUHBI 110 Moay/o. 2. Moxynu
HMITYJIbCOB YaCTHLL OAUHAKOBH: py= pPo=p.

1.122. HMmeercs 3aMKHyTasi CHCTeMa, cocToslias H3 n
B3aUMOJEHCTBYIOMUX YacTHL., DBcjeqcTBHe B3aHMOLEHCTBHS
MEXNYy YaCTHIlaMH HX HMIYJbCH Py, P2, - - ., Dn ABJASIOTCA
GYHKUHMAMH BpeMeHH: p,=p;(¢). OZHAKC B CHJTY 3aMKHYTOCTH
CHCTEMBI Zp,~const Hoxasarb, 4To B Cjyuyae, Korja cCym-

MapHbIl HMITYJbC CHCTeMBl paBeH HYJI0, MOMEHT HMITyJbca
CCTeMBl HE 3aBHCHT OT Bb160pa TOUKH, OTHOCHTEJNBbHO KOTOPOH
ox oepercs.

. 1.123. Hoxasarb cooTHolueHue

My =M. [Rep],

rie M, — MOMEHT HMITyJbCa CHCTEMbl MATepHaNbHHX TOYEK
THOCHTeNTbHO Havaja O maGopaTopHOl CHCTeMbl oTcuera (Ji-CH-
cieMEl), My — MOMEHT HMITy/Ibca OTHOCHTeJIBHO LeHTpa Mace C
{COGCTBEHHBIH MOMEHT HMITysbca), Rs — PajHyc-BeKTOp LeHT-
pa Macc B J-CHCTEMe, P — CYMMapHBEIl HMIIY/JbC CHCTEMBI
TOUeK, ONpefeJeHHBIH B J-CHCTEME.

1.124. HeGonbuioe Tteso (MaTepHasbHasf TOUKA) MacCH £l
IIaYHHAeT CKOMb3HTL 0e3 TpeHHA C BePUIHHBI HaKJOHHOH
niaockocrd (puc. 1.21). BykBoil n ofo3HaueHa Ha pPHCYHKe
HOpManb, HalpaBJeHHasi 3a uepre)x. HalTH BhipaKeHus AJd:

a) MeMeHTa N pesysbTHpVIOUIEH CHJBL, AeHCTBYIomled Ha
TEJI0, OTHOCHTeTbHO TOYKH O,

6) MomeHTa mMmnyJsbca M(f) Tena orHocHTenbHO ToukH O.

1.125. MarepuanbHasa Touka (4acTHIA) Maccel #1 GpoliieHa
07l YIJIOM & K FOPU3OHTY C HadalbHOH CKOpOCTHIO vo. Tpaek-
TOPHs ToJeTa YaCTHLLI JIeXKHT B IVIOCKOCTH X, y (puc. 1.22;
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OoCb Z Hampas/eHa «Ha Hac»). [IpeHeGperas conporHB/IeHHEM
BO31yXa, HalTH 3aBHCHMOCTL OT BpeMeHH:

a) MomenTa N CHJBI, ACHCTBYIOIIEH Ha 4YacTHLY,

6) MoMeHTa uMIyJ/bca yactHupl M.

O6a momeHTa OepyTCs OTHOCHTENLHO TOYKH OGpocaHHA.

m

4 u,

>
3
S
[N S————
R
I

Puc. 1.21 Puc. 1.22

1.126. Teao maccer m=0,100 xr GpoueHo ¢ HEKOTOPOH
BBICOTHI B TOPH30HTA/IbEOM HANPAaBJIEHHH CO CKOPOCTHIO Up=
=20,0 M/c. Hafity Moay. s npupalllenus MoMeHTa HMITyJsbea
tesia |AM| OTHOCHTEIBHO TOUKH GpocaHis 3a Nepseie T==5,00 c.
Conporus/aennem Bo3LyXa NpeHedpeys.

1.127. Yertnipe opmHakoBwIX Inapa macce m=0,300 kr
KaKAbH 06beIHHeHB! NONAPHO € NMOMOIILIO HEBECOBBIX CTep kK-
el pannel [=1,000 M B aBe raureau. i i
Pasnepsl mapoB MHOTO MeHblIe [, Io- T i
3TOMY HX MOXKHO CUHTATh Marephafip- mi-—im
HBIMM TouKamH. [anresu aBmkyTes Ul U
IOCTyHaTeJbKEO HaBCTpedy IDYT APYry
€ OAMHaKOoBOH ckopocThio v==1,000 m/c
(puc. 1.23). Cuutas yaap 1apoB MrHo-
BEHHBIM U AaGCOMIOTHO YIPYTHM,

a) 0XapaKTepu30BaTh ABUKeHUe rak-
Teslell nocsae coypapens, Puc. 1.23

6) HallTd YIrJOBYI0 CKOPOCTB ©
BpallleEUsl raunTtesei,

B) ONpejeTdTh BpEMS T, B TEUEHHE KOPOTOTO NMPOHUCXONUT
3TO BpalleHHe,

r) 0XapakTepn3OBarTh [BMKEHH2 raHTe/ell HO HCTeYeHHH
BpeMeHH

1.128. Peumrts sapnauy 1.127, cuuras ypap aGCOOTHO
HeyIPYyTHM.

a) OxapakTepH30BaTb JBMXKEHME rapTtesedl Iocse yuapa.

6) Haiita cKopoCTb Vg, € KOTOPOH IBHXKYTCS LEHTPBI raH-
TeJielt.

B) BBIUHCJIUTD YIJIOBYIO CKOPOCTb ( BpAILEHUA FaHTeseH.

r) Onpefenurtb, KaK H3MEHSeTCd MeXaHHYeCcKas SHeprHsi
E cucremsl,

~

RIS
SC
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1.129. Mmeerest cuctema 3 JBYX TaHTeJeH, aHajOrHyHas
onucannoii B 3sanaue 1.127. IlepBoHauajsbHO JeBasi raHTesb
IIOKOHTCSl, a lIpaBas JBHKETCs MOCTYNATEJbHO CO CKOPOCTHIO
; 2v (puc. 1.24)., OTBeTHTb HAa BONpPOCHI,
chopMynHpoBaHHBe B 3agaue 1.127.

1.130. Pemuth 3azawy, aHajoruy-
Hywo 3ajgade 1.128, ¢ Tem JuubL OTJIH-
YyHeM, YTO [IepBOHAYAJbHO Jepasi TaH-

! ; Telb INOKOHTCSI, 4 NpaBas IL;PI)KETCH

. ! i [IOCTYyIaTe/IbHO CO CKOPOCTBbIO 2v.
m ” E 1.131. Haubosblnee paccrosinue OT
! Comnua po 3eman R, ,.=1,52.101 M,
Haumenbllee R, =1,47- 101 M, cpennee
Puc. 1.24 paccrosinne R=1,495.10" M. Hcxona
U3 STHX JAHHBIX, Ha#TH CPeNHIol (v),
MaKCHMAJIbHYIO U, H MHHUMAaIbHYIO U g, CKOPOCTH JBHKe-
Husl 3eMJH 1o ee opbute. CpaBHUTbL MAaKCHMAaJbHYIO U MUHH-

MaJIbHYI0 CKOPOCTH CO CpeJiHeH.

1.132. Yemy paBHa NpHBeJieHHAA Macca | CHCTEMEI U3 JBY X
YaCcTHL OJLMHAKOBOH Macchl m?

1.133. Haiitn npubJmkeHHoe 3HaueHHe [PHBEJIEHHON Mac-
cbl |4 yacTHn ¢ MaccamMu m u M jia caydas, Korda m<CM.

:

S 3

i
i
t

-

1.6. HesirkepumanbHbie CHCTEMBl OTCHETA

1.134. OrHOCHTENBHO T'OPH30HTAILHO PAclOJOXKEHHOIO -
CKa, BpaIllaolleTocs ¢ YIVIOBOH CKOPOCTBIO (¢, TENO, JeXalllee
Ha JMCcKe, HaXoOJHUTCcsl B Nokoe. Macca Tesa paBHa /11, paccrosi-
HHE OT OCH BpallieHus r.

a) Kakue cuJbl JIEHCTBYIOT Ha TeJ/iO B HENOJABHKHOH CHCTEME
oTcuera’

6) B Kakoil cucreMe oTcueTa K NpelplAyIIUM CHjaM foba-
BHTCAl TOJIbKO LUeHTpOOEXHAs CHUIA HHEePUUH?

B) B Kako# cucreme oTcueTa NosiBuTCA ellie U cHla Kopuo-
Jauca? ‘

1.135. Kakyio mominocte P paspuBaerT cuia Kopuomnca?

1.136. Kakywo paGory A coBepluaer HajJ YacTHLEH KOpHO-
JIHCOBA CHJA IIPH IlepeMelleHHH YaCTHIbl OTHOCHTENBHO Bpa-
1aomelicsl CHCTeMbl OTCYeTa M3 TOYKH 1 B Touky 2?

1.137. [Ipmxenne vactuupl Maccel m=10,0 r paccmarpu-
BaeTcs B CHCTeMe OTCYeTa, Bpaularollieiicsl OTHOCHTEILHO HHEp-
LMaNlbHOH CHCTeMBl € YIVIOBOH cKopocTbio @ =10,0 pan/c.
Kakyio paGory A coBepILAIOT. HaX YacTHLEH CHJILI HHEPLHH NPH
NlepeMellleHHH ee H3 TOYKH, oTcTosluiefi OT OCH BPALleHHA HA
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pacctosinue R;=1,00 M, B Touky, OTCTOALLYIO Ha paccrosnue
R,=2,00 m?

1.138. HeGounbmioe Tesio namaer Ge3 HadaJbHOA CKOPOCTH
Ha Sem/no Ha 3kBarope ¢ BeicoTel £=10,0 M. B Raxyio cTopony
H Ha KaKOe pacCTOSHHE X OTKJOIHTCH TeI0 OT BEPTHKAJMH 3a
Bpems nageHua t? ColpOTHBIEHHEM 2
Bo3ayxa rnpeledpeun. CpapHuThL Hafi- 7 @\
JeHHOe 3HaueHHe X € Pa3HoCcTbio AS
NyTefl, KOTOPBIE HOPOHIVT ReIeICTBHE
ppaiienist 32xiM 34 BpeMs T TOUKA,
HAXOIA11aAcs HA BBICOTE /1, 1T TOUKaA, Ha-
XOISImanca Ha 3eMHOH  ITOBEPXHOCTH,

1.139. Fireetes ropusosrasnnio pac-
II0JOXKeIHOoe  PYXKbe, Y710 KOTOPOTo
CGBIARAST C CCHI0 REDTHKAILHOIO ILH-
angapa (puc. 1.25). paastp epaia-
€TCS ¢ YI70BOA CKODOCTLIO ®,

a) Cuntast, 9TO Nysl, BHNYIEHHAST H3 PYAKbH, JETHT rOpH-
30HTAZNBHO C IOCTOAHHON CKOPOCTHIO ¥, HAHTH CheilleHHe S TOY-
KH B nHiMHApa, B KOTOPYI HONAajger nyjas, OTHOCHTEIbHO
TOUKH A, KoTopasd HAaXOAWTCA TPOTHB JAyJa B MOMEHT BHI-
crpena. Pemuto 3ajauy ABYMsS CHOCOOAMH: B HEITOJABHXKHOM,
CHCTEME OTCUETA U B CHCTeMe OTCUeTa, CBA3AHHON ¢ LUIHHAPOM,

0) 3aBHCHT JH Pe3y/bTAaT OT TOrO, BPAIMAETCA PYIKbE

MeCcTe ¢ HUJIMHATPOM HIH HENOABHKH)?

1.140. Ha mmpore ¢=45" ns py:&bps, 3aKpeIVIEHHOro
FOPH3OHTAJILHO B ILIOCKOCTH MepH/MaHa, IPOH3BEJEH BHI-
CTpes 1O MHIIEHH, YCTaHoBJeHHO! Ha paccrosHnn [=100,0 m
OT AyJa pybs. LIeHTP MHIIEHH HaXOAKTCS Ha OCH PYKEHHOro
crBosa. Cuurasd, 4TO NYJA JeTHT TOPU3OHTAILHO C HOCTOSIH-
HOH cKopocThio v=>500 M/c, onpenenuTs, Ha KaKoe PacCTOAHMIe
H B KaKyIO0 CTOPOily OTKJIOHHMTCH NOYJA OT LEHTPA MUIISHH,
eclH BLICTPe NDOM3BEJeH B HanpaeseHiiu: a) Ha cesep, 6)
Ha IoT.

1.141. DaexTpoBo3 Macchl m=184-10% Kr ABUKeTCA BAOIL
MepuaMaHa co ckopocthlo v==20,0 m/c (72 Km/u) HaA wWHpore
@==45°, OnpeneauTh TOPHU3OHTATBEYIO COCTABIAIONIYIO ' CHJIBL,
C KOTOPOH 3J1€KTPOBO3 AABHT Ha PeEJIbChl.

1.142. TopusoHTaJBHO pAaCronoKeHHBH JHCK Bpaimaercs
BOKPYT OCH, [poXoasimiedl uepes ero LeHTP, C YrJIoBOH CKo-
pocthio ®. Ilo AMCKY IBHXKeTcsi paBHOMEPHO Ha HEH3MEHHOM
paccTOAHUH OT OCH BpalleHHs uactuua. HalTu MraoBeHHoe
3HaueHUe!

_a) CKOPOCTH YaCTHIbI V' OTHOCHTE/ILHO JMCKa, NPH KOTopoit
cuia Kopuonuca OyleT YpaBHOBEHIMBATBCSH LEHTPOOEKHOM
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CHIOH MHeplUMH. Bblpasutb v’ uepe3 MTHOBEHHOE 3HAUYeHHe
pazMyc-BeKTopa T, NPOBEAEHHOrO K YacTHIle H3 LeHTpa AMCKa,

6) CKOPOCTH YacCTHIBI V OTHOCHTEbHO HENIOABHKHOMR cHC-
TeMbl OTcYeTa IIPH TeX IKe VCJAOBHSIX.

1.143. Topu3OHTATLHO pAacHoNOXKeHHBIH CTepXKeHb Bpa-
maeTcss BOKPYT BepTHKAbHOM OCH, NPOXOAsHiell uyepe3 ero
KOHell, ¢ YIJ0BOH cKopocteio o=1,00 papn/c. Paccrosinue
0T OCH JO Jpyroro Konua crepxus [=1,00 M. Ha crepxenn
uagera Mydra maccet m=0,100 kr. Mydra sakpemiena c
NIOMOLIBI0 HUTH Ha paccTtostHuU [4=0,100 M oT ocH BpameHHs.
B moMeHT (=0 HUTb NepeXHranT 1 My(Qra HauHHaeT CKO/b-
3HTh 11O CTEPKHIO NpakTHueckd Ges TpeHus. HafTu:

a) BpeMs T, CIOYCTsl KOoTOpoe MydTa CJAETUT CO CTep:KHS,

6) cuny F, ¢ koTopoil cTepxeHb jeficTByeT Ha MYyQTy B
MOMEHT T,

B) paboty A, KoTOpas copepliiaeTcsi Haf My(QTOH 3a BpeMms T
B HeMoABUACHON CHCTEMe OTcyera.

1.144. TopH3oHTa1bHO pacHoJMOKEeHHBIH AHCK BpallaeTcst
C YIJIOBOH CKOpOCTBIO @. Bjposp paggyca QUCK2 ABHIKETCA
4yalTHIIA MAaCChl 72, PACCTOsiHME KOTOPOH OT IeHTpa JucKa
H3MEHAETCA CO BpPeMeHeM MO 3aKOHY r—af (@ — KOHCTaHTa).
Hajitu pesyabTHpyiowuii mMoment N cu., jeHCTBYi:MHUX Ha
YACTHILY B CHCTEME OTCUYeTa, CBA3aHHOH ¢ AHCKOM. lMeercs
B BMIY MOMEHT OTHOCHTEJIbHO LeHTpa JMCKA.

1.145. Hmeetcst cucrema oTcyera, BpaHlaloliasicss OTHOCH-
TEJBHO HHepIHAIbHOH CHCTEMBl BOKPYF OCH Z C [OCTOSHHOH
YIJ0BOH cKopocThlo ®. M3 Touku O, maxozxameics Ha ocd z,
EBUIETAET B NepNEHANKYASPHOM K OCH HaNpaBJAeHHH uacTHia
Macchl 71 ¥ JIETHT OTHOCHTETbHO MHEPLHAALHOI CHCTEMbl Mpsi-
MOIHHEHHO C MOCTOSIHHOH CKOpOcThio v. HafiTu nab.iogaeMeril
BO Bpaillaloieficss cHCTeme oTcyera MOMeHT. uMmyanca M(Y)
uacTUub! oTHocuTenbHo Touxku O. [TokazaTh, YTO BOZHHKHOBE-
e M(Z) ofycioBneso jeficTBHeM cHabl Kopuosuca.

1.7. MexaHHKa TBEpLOTG Tena

1.146. Teso mnpousBosbHOfi $OpPMBEI BpaLAETC BOKPYT
ocu OO0 ¢ yrjoBoit cropocThlo ®. JloKasaTh, YTO YrJoBas
CKOpOCTh BpaileHUsl Tesa BOKpYr Jwo6oit apyro#i ocu 0°0,
napajaenbHoit ocu OO0, Takike paBHA ®.

1.147. Touka 1 Tena, Bpamalonerocs ¢ yrJoBo# CKOPOCTBIO
®, HMEET B HEKOTOPhifi MOMEHT BpeMeHH CKOpocTb v;. Haity
JUI51 TOTO 7K€ MOMEHTa BPEMeHU CKOPOCTb V,-TOYKH 2, CMellleH-
HOH OTHOCHTEJILHO TOYKH 1 Ha ry,.
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1.148. Teno copepiuaerT IMIOCKOE LBMKEHHE B IJIOCKOCTH
x, y. Lentp macc tesa C nepemerraercsi BA0JAL OCH X C NOCTO-
SIHHOH CROPOCTBIO Vo. B MoMmeHnT #=0 uenTtp macc coBnajgai ¢
Hauaiom KoopiuHaT O. OXHOBpEMEHHO Tea0 BpallaeTcsl B
yKasaHHoM Ha pHC. 1.26 nampaBlieHHH CO CKopOCThiO @.

1 L .

mUD -jl, Z13:“ ' lel
: e

Puc. 1.26 Puc. 1.27

Hanucars BhIpaxKeHHe AJs1 pajuyc-BeKTOpa I TOUKH Ilepece-
UeHUSI MTHOBeHHOH OCH BpalleHHsi Teja ¢ IJOCKOCTbIO X, Y.

1.149, Banka maccoi m=300 kr u jauubl [=8,00 M JeXur
Ha JByX onopax (puc. 1.27). Paccrosinus oT KOHUOB GanKH 2O
onop: 5,=2,00m, {,=1,00 M. Hafitu cusni F; u F,, ¢ KOTopbIMH
6ajKa HABHT Ha OMOpHI.

+ 1.150. Jlecrnuua anunbt [=5,00 M H Macchl m=11,2 kr
IpHC/ACHEHa K IMaaxodl creHe nwox yrjoM a=70° K moay
(puc. 1.28). KoadpuuueHT TpeHUs MeXay JeCTHHUEH H I0JIoM
£=0,29. Ha#tu:

a) cuay Fy, ¢ KoTopofi jeCTHHUA ZAaBUT Ha CIEHY,
6) npejenbHOe 3HAUEHNE YIJIA Oy, IIPH KOTOPOM JIECTHHIIA
HaUKMHaeT CKOJb3UTh,

U

m my

- . e,
Puc. 1.28 Puc. 1.29 Pre. 1.30

1.151. TlporsikeHHoe Teso NPOH3BOJMbLHOI (hopMbI OpollieHo
07 HEKOTOPBLIM YIJIoM K TopH3oHTY. Kak JBHXKeTcs UEHTD
Macc Tena B cayuae, eCAH CONPOTHBJIEHHEM BO3AYyXa MOXKHO
npeHeGpeun?
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¢ 1,152, 'HeBecomas HepacTsnKHMasi HHTb CKOJL3HUT 6€3 Tpe-
HUSL 1O INpPHKpeNVIeHHOMY K cTeHe senoby (puc. 1.29) mox
JleHCTBHEM Ipy30B, Macchl KOTOphIX #2,=1,00 Kr H m1,==2,00 Kr.
C KagHUM YCKOpCHHEM Wy ABHAKETC] IIpH 3TOM IEHTP Mace
rpy3oB?

1.153. Ha pnc. 1.30 nzobpawennl ase vactunsl [ H 2,
COCIIHEHHBIC JKECTKHMAM CTepiKIeM. MoryT JH cKopocTH ua-
criy GeITh TaKkMH, Kak Ha pucyHxe? UacTHusl #H CKOPOCTI
JISAT B IWIOCKOCTH PHCYHKA.

4 1,154, [na yacrune! (MaTehHadbHnRie TOYKH) C MACCaMH /7l

U M1, COSIMITSHLl JRECTKIlM I1eBECOM CTepAHSM LAUHBL [
Hafity aeyedT Hriepinid [ 2Tofl cHCTeMbl GTHOCHTEILHO MEp-
NeRJAKYARPHOIN K CTeRKINO OCH, NDOXOIMINENl depes neiip
Mace,

1.155, Haditu riouesT uHepuun [ OMIOPCIHOTO KPYTJIOTO
APAMOro IMJANHIDA MACCH M U paliyca R OTHOCHTeNLIO ocH
DHIMAZDPA.

1.158. Ila1orreere unanygapa gaunsl (=0,100 w1 u patuyca
R=0,0500 » 13meHsisTed ¢ paccrosiiiieM OT GCH JIMHEHHO OT
arauenuss p;=500 kr/m® no sHaudenns p,=3p;==1500 Kr/v®.
Haiitu:

a) CpeAHICIO IO 0ODeMY IIOTHOCTDL ()y LILTHHApPA; cpas-
HUTB €e CO cPejueil N0 Pajuycy INIOTHOCTBIO (P},

6) MoMeHT uMHepuwu [ HHAHHADA OTHOCHTRTIBHO OCH; CPAB-
HETE €0 ¢ MOMSHTOM MHepUnd /' OXfOpOJHOr0 HUJIHHIADA Ta-
KO 2Ke Macchl M pashepos.

1.157. Haiitu moneHT uHepuuu / o1HOpPOAHOroO 1Uapa pasu-
yca R H Macchl #1 OTHOCIHTEILHS OCH, ITPOXOJASHIeH yepe3 LLeHTp
mapa. :

1.158. Ilpsamo#l KpyrabiH OTHOPOARLIA  KOHYyC — uMMeeT
Maccy m U panayc ocaosanus R. Haifity sonest unepuuu [
KOHYCa OTIIOCHTEIbIO erc OcH.

1.159, HaiitTh MOMEHT HHePUHH TOHKOI'C OJHODOJHOTO
CTePKHA JJAUHBEL [ M MACCHI /71 OTHOCITEIBHO MePTNEeHANKYJISP-
ITOH K CTEPIKHIO OCH, NPOXCAAWE yepes: a) UeHTP mMace CTep K-
i, 6) KOHEel CTepzKHsl,

1.160. HaifiTu MOMEHT MHEpPUHH OAKOPOAHOH NPSIMOYTo/b-
HOH MJIACTHHKH MAaCChl 771, IVIHHBL @ U IUHAPUHB! b OTHOCHTEJIBHO
NePUEHAHKYIAPHOH K HEH OCH, NPOXoisiuedl uepes: a) LenTp
IIACTHHKH, 0) OfHy U3 BepUIMH MJAacTHHKH,

CpaBHHTDb IIOJIyYeHHBIE Pe3yJbTaThl ¢ OTBETOM K Mperpliy-
wei sajave.

1.161. Haiitu moment urepuuu / omHOpoiHoro Kyba oTHO-
CHTEJIbHO OCH, IPOXOoxsueHd depe3 IICHTPHI NPOTHBOJCMKALIUX
rpaneft, Macca gy6a m, nanma peGpa a.
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1.162. MoxHO HOKasaTb, YTO MOMEHT HHEDUMH BCSKOro
TeJa, BBIYMCJIEHHBIH OTHOCHTEJIbHO JOGOH OcH, Npoxoasunef
yepe3 LEHTP Macc Tes1a, CBf3aH C IVIaBHBIMH MOMEHTaMH HEep-
uay [, I, I, (1. e. MOMEHTaMH HHEPLUHH OTHOCHTEJIbHO
IVIaBHBIX oceH) COOTHOIHeHHeM

I=1,cos*a+1,cos*B+ 1, cos?y,

rae @, P, y— yriel, ofpa3soBaHHLle JAHHOH OCHIO ¢ OCAMH
X, y, 2. OCHOBBIBasICL Ha 3TOM, IIOKAa3aTb, YTO MOMEHT HHEPUHK
OJIHOPOJIHOrO KyGa OTHOCHTENBbHO JioGOH OcH, MpoXoxsilelt
yepes ero UEHTP, OJHMHAKOB (xak u y mapal).

1.163. HalTH MOMEHT HHEPUHH OJHOPOJHON MHpPaMUAHL,
OCHOBaHHEM KOTOPOJi CJIYKHT KBaJpAT cO CTOPOHOH @, OTHOCH=
TeJIbHO '0CH, MPOXOJsAIIEH Yepes BepIUHHY H LEHTP OCHOBAHHA.
Macca nupamuaer pasua .

1.164. HajiTH OTHOLIEHHe MOMEHTOR HHEpLHH!

a) MHpamuap! (C KBaJpaTHBLIM OCHOBaHHEM) H KOHYCa OfH-
HaKOBOH BBICOTHI, IJOTHOCTH U MAacCHI,

6) Ky6a H 11apa OLMHAKOBOH MJIOTHOCTH H Macchl (Y KyGa,
Kak H y 1apa, MOMEHT HHeDIHH OTHOCHTENBHO JIOGOH NpOXo-
JAeH yepe3 LEHTP OCH OAHHAKOB; cM. 3afauy 1.162).

Hmerores B BUAY OCH, NPOXOASIUIIE YePe3 BEPIIHHY H LEHTP
OCHOBAHHS B Ciyuae a) H NPOXOAsilLHe Yepes3 LUEeHTpP B cayyae 6),

+1.165. HaiiTH ryaBHBIC MOMEHTHI HMHCPIHH TOHKOIO OJHO=
poAnOro AHCcKa Maccel /71 M paguyca R. Muets B BUJY, YTO Bhbi-
YHC/IGHHE Leqecoo6pasHo NMPOU3BOAHTbL B MNOAAPHBLIX KOOPHAH-
HaTax r H .

1.166. Bpl4HCIHTL MOMEHT HHEPUHMH OJHOPOAHOIO KpPYIJO-
ro NpsAMoOro IHJIHHJAPA OTHOCHTEJNLHO OCH, NEPNEIJUKYIAPHOHA
K OCH CUMMETPHH HHAHHJApaA H NPOXOMsiIICH uepe3 ero LEHTp.
Macca wuaugipa m, papuyc R, Bwicota A. CpaBuuTh Hosy-
YeHHBI pE3yJbTaT ¢ OTBeTaMH K 3ajavaM [.159 u 1.165,
Paccmorpers npefenbHule cayuau: R<h 1 hgR.

1.167. Vmeercss OIHOPOAMLIH MPAMOA KPYTJIBIH LHIHHAP.
Tlpd KakoM OTHOILIEHHH BBIC OTHI LHJHMHApPA A K ero paguycy R
Bce TPH TIJIaBHBIX MOMEHTa HMHEPLUHH OYAYT OIMHAKOBBLIMH?

4+ 1.168. HafiTu MoMeHT HHCpPLHH OIHOPOAHOIrO TeJia, HMEro-
mero GopMy JHCKa, B KOTOPOM CJ/ieJlaH KBaJpaTHBIH BLIPES.
Opnua 13 BepLIHH BhIpe3a COBIAAaeT C LEeHTPoM Jucka. Pajuyc
aucka R=20,0 cM, cropona ksafparta a=10,0 cMm, Macca tena
m=>5,00 kr. Vimeercs B BHAY MOMEHT OTHOCHTEJILHO OCH,
nepneHAHKYJISPHOH K JUCKY H NPOXOJSAIIEH 4Yepe3 ero LEeHTP.

1.169. lMeercs opHOpOAHAst TOHKas IJIACTHHKA, OrpaHH-
YeHHas KOHTYPOM IIPOH3BOJLHOH dopmbl. Uepes ofny H3
ToueK IIACTHHKM [POBEACHHl TPH B3aUMHO MePUEHAMKYJ/AD-
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HEle OCH, JAB€ H3 KOTOPDHX — X H y — JIeXKaT B MHJOCKOCTH
IUIACTUHKM, a OChb 2 TepPNeHIHKYJAPHA K STOH IJIOCKOCTH.
Haéitu coorHOmeHe MeX Ty MoMeHTaMi HHepuuH I, I, u [,
NASCTHAKY OTHOCHATENbHO 5THX oted,

1.170. Hcrosb3eBaTh OTBeT npeaplAyIled 3ajaud A
HaXOXJAEHHST MOMeHTa HHepiiud / TOHKOro oJHOpOJHOro JHCKa
OTHOCHUTEJIBHO OCH, Jekallel B MJIOCKOCTH JHCKa H NpoXojs-
mel depes ero ueHtp. Macca W paguyc AHCKa paBHBI COOT-
BeTCTBeHHO m W R. MoMeHT uHepLMH OTHOCHTENBHO OCH,
nepleH UKy IAPHOR K IJIOCKOCTH JMCKd, CHHUTAThb H3BECTHBLIM.
CpaBHHUTL NOJYYEHHBIE pe3yJsbTaT ¢ OTBeTOM K 3ajaue l. 165.

1.171. Oxnopojnas njactHHa uMeeT aiuny a=20,0 oM,
mypuuy b=10,0 cM u TommuHy ¢==5,00 cv. Macca niacTuHBI
m=2,70 kr. Hayasno KoopauHar fomellieHo B BEHTP MJIACTHHE,
OCb X HallpaBJieHa NapasjiesibHo CTOpOHE a, och y — napaJs-
ALJbHO CTOpOHE b, och 2z — Mapan/enbHo cropoHe c¢. Hafitn
OTHOCHTENLHO 3TOH CHCTEMBI KOOPJZAHAT KOMIIOHEHTH TEH30pa
HHEpIUHH IJaCcTHEBI M Hanucath caM TeH30p.

1.172. VimeloTcs BEKTOP a ¢ KOMIIOHEHTaMH a,=1, a,=2,
a,=3 u TeHsop Broporo patra T, Bce KOMIIOHEHTH KQTOPOrO
ojuuakoBbl U paBHbl T;=1. Halith KoMImoHeHTH BekTopa b,
HOJyYalIerocs B pe3yJeTaTe YMHOXKEHHA BEKTOpd a Ha TeH-
sop T (b=Ta).

1.173. MmetoTcs NpOH3BOALHLIM BEKTOp a C KOMIGHEHTaMH
@y, ay, 4, ¥ TeH30p BToporo panra E, onpesessiemblit Tabiuuci

I 00
E:(O 1 O>
0 01

(Takoll TeH30p Ha3LBAIOT e€JMHHYyHbIM). HailiTH BekTOp b,
NOJyyalouicsa B pesyabraTe YMHOXKEHHSI BEKTOPa a Ha TeH-
sop E (b=Ea).

1.174. BpluHCAHTH KOMIIOHEHTLI T€H30pa WHEPUHH H HallH-
CaTb CaM TEeH30p sl OJHOpoAHOro mapa paguyca R==10,0 cm
H Macchl m=25,0 Kr JjiA ciayyasi, Korja Hauajlo KOODAHHAT
MoMeIdeTcsT B LEHTpe Iiapa.

1.175. B Kakux ciyyasx momeHT uMnyJjbca M u yriosas
CKOPOCTL @ BPAILAOUETOCs Tela KOJJIHHEapHBI?

1.176. B Kakux ciyyasix ypaBHeHHe AMHAMHKM Bpaula-
TENBHOIO ABHIKEHH MOXKeT ObITh [PeJcTaBieHo B BHje Jo=N?

1.177. B KakHuxX Cayyasix KHHETHYeCKas SHEprHs Bpauiaio-
mierocs Tesna olpefesstercsa Boipaxkenuem T =Iwm?/2?

1.178. Ilnactuna u3 3agauu 1.171 Bpamaercs BOKPYT OCH,
NPOXOJsiliel yepes ee LeHTDP. KoMIOHeHTEI yriloBoil CKOPOCTH
0,=0,=0,=1,00 pag/c. Hamu.
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a) MOAYJb MOMEHTa HMIyJbca mjaactHiel M u yroa o
MeXAy BeKTopamH © ¥ M, ‘

6) Kupernueckylo 3ueprutio T miacTHHLL ‘

1.179. JIBe uacTHIBI OXMHAKOBOH MacChl M1, HaXoASulHecs
BCe BpeMsl ha IPOTHBONOJIOKHBIX KOHIaX Adamerpa (puc. 1.31),
JBHXKYTCS 110 OKPYXKHOCTH pajuyca r ¢ v,
OJIMHAKOBBIMH 1O MOJYJIO CKOPOCTSIMH V,

n v, loy=v,=v()

a) Onpege/uTh CYMMapHBI MOMEHT
HMIyJibca M 4acTHIL OTHOCHTEJNbHO Mpo-
H3B0/bHOI Toukd O (He 006s3aTesNbHO JIe-
XKame# B MJIOCKOCTH OKDPYKHOCTH). Bripa- 0
3uth M uepes yraosyio cxopocts o (£), ¢ *
KOTOpPOH MOBOpauHBaeTCs AMaMeTp, COeU-
HAIOUIHHA YACTHILLL,

6) 3aBucur i1 M or BbIGopa TOYkH O?

1.180. Onnopoaublfi 1wap pagdyca R 1 Macchl 7 Bpauaercd
