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IIPEAUCJIOBHE

ITocoOure mpenHa3zHaueHO AJIA CAMOCTOATENBHOH MNOAro-
TOBKM INKOJLHHKOB H aOHTYPHEHTOB K €AHHOMY rocynap-
cTBeHHOMY 3k3aMeHy (EI'D) M K UEHTpaIM30BaHHOMY TECTH-
POBaHHIO 1O (PU3MKeE, BKIIOYAOLIEMY B CeO UTOTOBYIO aTTec-
TallMIO H BCTYNHTENbHBIC JK3aMEHBI B BY3Bl, a TaKkKe B IO-
MOILB MPETOAABATENAM M METOIUCTAM, HCIIOJIB3YIOIHUM B CBO-
eit pabote TecToBbIE CTOCOGH] KOHTPOJIA 3HAHU#H ydallMXCs.

IpencraBnenHblii B CrIpaBOYHMKE MaTe€pHan B KpaTkoit u
NOCTYNHOH (OpMe OTpaXkaeT BCE BOMPOCHI MPOrpaMMbl IO
¢bu3HKe cpenHel IIKONB! M NpOrpaMMbl Ui MOCTYIUICHHS B
BY3bl, C y4€TOM MX YTOYHeHHit # fJo0aBneHui.

®du3HKa HapaIy C MaTeMaTHY€CKHM H TEXHOJIOTHYECKHM
obpa3oBaHueM obecrieiHBaeT BCECTOPOHHEE PA3BHTHE JIHYHO-
CTH, obecrneurBas yCBOEHHE YYallHMUCS OCHOB HAayKH, Pa3BH-
THE MBICJIMTEIbLHBIX M TBOPYECKUX COCOOHOCTEl, GopMUpYA
Hay4yHOe MUpoBo33peHue. M3ydyenne Gu3nkH ABngeTca cpel-
CTBOM, NMOMOralOIIUM OCBOMTH Ty 4aCTh YEIOBEYECKOH KyiIb-
TYpBI, KOTOpass BO MHOIOM ONpPEIEIAET JIMLO COBPEMEHHOM
LHUBHIH3ALMH.

Cneunduxa EI'D u ueHTpanu3oBaHHOTO TECTHPOBAHUA,
a TaloKe BCTYNMTENbHBIE 9K3aMeHBI B 3TUX ABYX (opMax Tpe-
Oy10T IIyOOKMX 3HaHHWif OCHOB TEOPETHYECKOr0 MarepHana,
Pa3BHUTOrO JOTHYECKOTO MBINLICHHS, YMEHMS CPaBHHBATh IO-
JIy4SHHBIC PE3YNbTAThl M J€JaTh NPaBHIbHBIC BHIBObI.

Bcé ato yuurniBaeTcs B mpesiaraeMoM CIpaBOYHOM IO-
cobuu.

OcHoBHO# Marepuan, HeoOXOOUMEIH [UI1 OCBOEHHA MpO-
rpaMMBbI 10 (PM3MKeE, pasjieiieH Ha AECATh ITIaB, B KOTODPBIX:

® H3J0XEHBI OCHOBHBIE BOMPOCH! NPOrpamMMEl Mo ¢u-

3HKE;
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® [Ipe/CTaBJIEHbl OCHOBHBIE 3aKOHBI, (OPMYJbI, OMpese-
JIEHHA;

® [IPMBEACHBI METONUYECKHE PEKOMEHIALIUH K KaXIOMY

pazgeny,

e pa3obpansl no 12 pasHooOpasHbIX Hauboslee CIOXKHBIX

3alay KaXXAoro pasaena;

® MIPEUIOKEHBI 13 BapuaHTOB 33434 IJII CaMOCTOATE/b-

HOIO PELICHUS M3 KOHTPOJbHLIX H3MEPHMTENIbHBIX Mare-
pranoB 19962006 ronos no 12 3aaa4 B KOXKAOM BapH-
aHre;

® peJJIoKEHb! 13 BapHaHTOB TECTOB C JBCHAUATHIO 3a-

JayaMy, MPEACTaB/IAoOIMe BO3MOXKHOCTh BbIOpaTh npa-
BHIIbHBIA OTBET.
B koHue yueOHMKAa MMEIOTCS OTBETH BCEX NPEACTaBIIECH-
HBIX TECTOB, TabnHLpBI C eAUHULAMH (PH3UYECKUX BEJIMYUH M
HX pa3sMEepHOCTeH, TabnuLa JECATUYHBIX NPHCTABOK K CMHH-
uaM cuctembl CH, ocHOBHbIE OPMYIIbI H KOHCTAHTHI.
B Havane cripaBo4HHKa:
e npuBencHsbI OyKBbI, HCMIONb3yeMble 11 0003HAYEHHS BE-
JU4MH (JIATHHCKHE, IPEYECKHE, PYCCKHUE);

® JaH anroput™ (MeTOAMKAa) peLieHus 3a1ay;

® DacCMOTPEHBI HEKOTOPHIE BOMIPOCH!, CBA3AHHEIE C JCH-
CTBHAMH HaJ BEKTOpaMH, TaK Kak (H3HKa omnepupyer
CKaNAPHBIMH M BEKTOPHBIMH BEIHYMHAMH.

bosnbuoe BHUMaHKE B JAHHOM CIIPaBOYHHKE YICICHO BON-
pocaM, pacCCMaTpUBacMbIM B 7—8-M KJ1accax cpegHeH LIKOJMBI:
3TO BOIPOCHI CTATHKH W T'MAPOCTATUKH, KOTOPhIE BhLAEIEHEI B
OTAETbHBIE ITIABBL

3amaHus 1S CAMOCTOATENbHONH paboThl COCTaBlEeHbI Ha
OCHOBAaHHH BapHaHTOB TECTOB W 3axay mna EI'D, npemnarae-
MBIX LIEHTPOM TeCTHpOBaHUA MuHoGpa3oBaHus M Hayku Poc-
cuiickor Pepepauuu B 1996-2010 roxax.

CrnpaBoyHuk cHaOXeH PHUCYHKaMH, KOTOPBIC MO3BOJAIOT
HAMIAAHO MPEJICTABUTH H3Yy4acMBbli{ MaTepUal H OMOYb B €r0
OCBOEHHUH.
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BykBBI, MCIOJMIB3yeMEIe
IJIA 0003HAYeHUS BeJIHIYHH

JIaTHHCKHEe OYKBBI

IIPOITHCHBIE: A, B,C,D,E,F K, L, M, Nut.n. — nisa
0003HaYeHHs TOYEK, BEPUIMH reOMeTpHYEcKHX GUIyp H T.IL
A taxke: A — pabota; B — marnuurHas unaykuus; C -— anek-
TPOEMKOCTh KOHACHCATOPa, TEIVIOEMKOCTh; D) — onmTH4YecKas
cuna; E — HalpsHKeHHOCTb SJICKTPHYECKOIO MO, YHEPrud
(B anexrpocraruke W); F — cuia, ¢pokyc, nocrostnas Papa-
nes; K — KeneBuH, kMHeTH4eCKas 3Hepruia; G — rpaBuTa-
LUOHHAA MOCTOAHHAasA; H —— BBICOTA, HANPSXKEHHOCTb Mar-
HUTHOTO moJis; [ — Cuiia 31eKTPUYECKOro ToKa, L — UHIYyK-
TUBHOCTD, JUIMHA; M — Macca, MonspHaa Macca; N — Mol-
HOCTb, CHJIA peaKL[HH OTNopkl, yucno; O — uenrp; P — mom-
HOCTh B 3NEKTpOAUHAMHUKe;, (J — 3apa], KONHYECTBO TEIlIO-
ThI; R — yHHBepCallbHas ra3oBas MOCTOAHHAA, PaUYC, MIEK-
TPHUUECKOE CONpOTHBIEHHe; S — miowans, I — NepHox,
Temmneparypa no KenbBHHY, HaTshkeHHe HUTH; U — Hanps-
XKEHHe, BHYTPEHHANA 3Heprus; ¥V — obpem; X — och abc-
LHUCC; ¥ — OChb OpIMHAT.

CTPOYHBIE: a — yckopenuue, juHa, b — [UIHHa,
¢ — CKOpOCTb CBETa, yAenbHast TEILIOEMKOCTh; d — paccTos-
HME OT MpeaMeTa JO JTUH3bI, JHAaMETP; e — 3apsf, MEKTPOHa;
f — paccrosHue OT MUH3bI A0 M300paKEHUS; g — YCKOpPEHHE
CBOGOIHOIO MajieHus; i — BLICOTA, NOCTOsHKaA [lnanka; i, j —
HHJCKCHI BEMHYMH B 3HaKaX CyMMbI X, 00O3Ha4eHMs YTJIOB,
[UIOTHOCTL TOKa; & — KO(OHUHEHT YNPYroCTH, JKECTKOCTh
NpYXHHBI, NocTosHHas bonbumada; [ — miuHa, nyTh; m —
Macca; m, — Macca JIEKTPOHa, m, — Macca MpoToHa, m, —
Macca HEHTPOHA; 7 — HOPMallb; 7 — YHCJIO, 1I0Ka3aTelib [pe-
JIOMJICHHA,; p — [ABJICHUE, UMITYIILC; § — 3apal; I — Paiuyc,
YAeNbHAS TEM10Ta 1apoobpa3oBaHus; s — ITyTh, ICPEMELICHHC;
t — BpeMs; ¢t °C — TeMneparypa no Lienscuio; U — CKOpOCTb.
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I'peueckne GyKBBI

ITPOITHCHBIE: A — (nensta) — 1A 0003Ha4EHMA pas-
HoctH: AE, AT, Amu 1.1.).

CTPOYHBIE: o — (amsda), B — (6era), ¥ — (ramma),
0 — (tera), ¢ — (pu) — nna o6o3HAYEHUA YIVIOB; YIIOBOH
nyTh; 8 — (TeTa) — TEMneparypa, yCTaHOBUBLIASCA B pe3yiib-
TaTe TEMI00OMeHa; KpaeBoi yroi; £ — (3MCUIOH) — AUINIEK-
TPUYECKas NPOHUUAEMOCTb; £ ~— JJIEKTPUYECKAs MOCTOAH-
Hast; 1) — (3T1a) — Ko3hdUUMEHT MONE3HOrO AeHCTBUA; A —
(aM61a) — InMHA BOJIHBL, YAeNbHAs TEIUIOTa IUIABJICHHS,
U — (M10) — k03hOHUUEHT TpeHHs, MarHUTHas IPOHHLAe-
MOCTb; [i, — MarHMTHas MOCTOAHHAS; V — (HIO) — 4acToTa;
T — (nu) — yucio 3,14; p — (po) — IIOTHOCTB, YOENbHOE
COMpPOTHBIIEHHE; O — (CUrMa) — HanpsAXeHUe B MaTepuae,
K03G(OHUMEHT MOBEPXHOCTHOIO HATSXKEHHS, NIOBEPXHOCTHAA
IJIOTHOCTE 3apsaja; T — (Tay) — BpeMs; @ — (oMera) —
KPYroBas HJIM LIHKIMYECKas 4acToTa, yIJIoBas CKOPOCTh; Y —
(XH) — XMMHYECKUH IKBUBAJICHT.

Pycckune GyKBBI

ITIPOITHCHBIE: A, b, B, I’ u T.A. — Ana 0003HaYeHHA
TOYECK.

Eounuyor senuuun: A — Amnep; B — Boasm; Ox —
Lcoyne;, Bt — Bamm; Tu — Iepy;, K — Kenvsun;
Kn — Kynou; Tu — I'enpu; H — Heromon,; Tla — [lackans,
® — Dapao; Tn — Tecna; OMm.

CTPOYHBIE:

Founuysl geauuun: kr — macca, ¢ — cekyHoa, M —
Memp; CM — CaHmumemp, KM — Kuiomemp, pajl — paouaw;
T — MOKHG, MHH - — Munyma, 4 — dac, J1 — aump, G)B -_—
3NEKTPOH-BObT.

ITPHCTABKH: ¢ — canmu (cM), K — xuio (KM), M —
munu (MM), M — Meza (MB, MJIx), MK — muxpo (MKM),
H — Hano (HM), K — nuko (nk®); T’ — luea (I'T).
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METOJHKA PENIEHUA 3ATAY
110 ®PH3HUKE

Tlpu pewrenun 3anay no ¢pu3uxe clnemyeT NpUAEPKUBATECA
TaKOH MOCIENOBATEILHOCTH:

1. BuuMarenbHO MPOYHTATh YCIOBHE 3aJla4M U YACHHUTD,
KakoH MMEHHO (PU3HYECKHii NpoLlecC WM ABICHHE B HEM ONHM-
ChIBAETCA.

2. Honnocmoio 3anucath yClOBME 3aJa4yH 8 Cmoabuk,
BKJIIOYast HEOOXOAMMEIE KOHCTAHTHI, HCIIONb3ys OOLIEIPHHA-
Thie 0003HAYECHHS.

3. CdopmynupoBars M 3anucarb BONPOC 33Ja49H, IIPH 3TOM
YHHTHIBATH, YTO ECJIH B 33/a4€ CIPALIHBACTCS:

® KaK M3MEHHICS MCKOMas BENMM4YMHA, TO HYXHO BONpPOC

X
2

PCACTABHUTE B BUJIC OTHOWICHHA: - — ?, a xorzaa 6y-
1

JIeT NOIMy4YeH OTBET, 3aMucaTh, Kakas BeHYHHa Gopuie
M BO CKOJIBKO pa3, Hanpumep: X, = 3X|;
® Ha CKOJIBKO M3MEHMTCH MCKOMas BEJIH4YHHA, BONpPOC 3a-
nuceiBaerca: AX —?
4. Tlepesectn naHHble B cucteMy CH.
5.Cnenars CONPOBOAUTENBHBIA YEPTEXK HIHM CXEMY, IO-
ACHAIOIIXE 3aJa4y.
6. Ha4ate pemars 3aga4y MOXHO:
® C BONpOCA 3a/Ja4H;
® C 3aIUCH OCHOBHOI'O 3aKOHa, KOTOPOMY IOCBSLIEHA JaH-
Has 3ajava;
e ecnd B 3axaye jgad KI1JI, To ¢ 3anucu KILIL
7. Ucnions3ys ¢usmyeckue 3akoHBI M QOPMYNBI, PELIMTD 3a-
Aady B oOMIEM BHIE, HE Jiejas [IPOMEXYTOYHBIX BBIMHUCICHHHA, TO
€CTb IOTyYHTh KOHEYHYIO OpMYITy B OYKBEHHOM BHIPDKCHUH.
8. Cnenarb NpoBepKy 10 Pa3sMEpHOCTH, OAHOBPEMEHHO MPO-
BEPUB NIPAaBUIBHOCTb NIOTy4EHHOH POPMYIIbI: IIOACTABHTD B I10-
Ty4eHHYI0 GOpMYITy €AMHHUBLI H3MEPEHHA BCEX BXOAAIMX B
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Hee BeauudH B cucreme CH, mpou3BecTH HaX HMMH COOTBET-
CTBYIOUIME AEHCTBUA U MOIYYUTH B Pe3ylbTaTe NPaBHILHYIO
€IMHHIY H3MEPEHUS HCKOMOH BEIHYUHBI,

- 9. [oxacrasuts B MoMyyeHHy10 (GOpMyITy 3Ha4EHHsA BCEX 3a-
JaHHbIX BeJIMUMH, BhIpaxkeHHbIX B cucTeme CH, npoussectu pac-
YeT, UCMOMNB3Ys KATLKYJIATOP. TOYHOCTH MOMYYEHHOTO pe3yJibTa-
Ta He JIOJDKHA NpEeBbILIAaTL TOYHOCTH MCXOOHBIX AAHHBIX 3a/1a4H.

10. Ouenuts OTBET Ha GU3UYECKYIO PEAIBHOCTE.

HHCTPYRIHUA AJIA PEIEHUSA ET'9
10 ®U3HKE

Jx3aMeHalnMoHHag pabora no ¢u3MKe COOEPXKMT 3 HacTu:
A, B u C. Pewienus 3agay B yacTH A U B ananoruyuxo pere-
HMIO TECTOBLIX BapHaHTOB. 3ananus C1-C5 tpebyror pasBep-
HYTOIO OTBETA, BKJIIOYAOLIETO:

® Ha3BaHHE 3aKOHOB;

® CCBUIKM Ha OnpejeseHUs (PU3UYECKUX BEIHYHH, COOT-
BETCTBYIOLLMX UCIONb3YEMBbIM YpPaBHEHHAM H dhopMynaM.

Ana evinonnenun zadanuti EI'd neobxodumo:

1. IIpoBecTH npeaBapHTENbHOE peLIEHUE BCEX 3aMaHUH Ha
YEpPHOBHKE, YTOOBI IMpH 3anucHd B ONaHKe OTBETOB PELUCHHE
YMECTHIIOCh HPUMEPHO Ha NOJIOBUHE CTPaHHUb! OaHKa.

2. CHabauTh pelICHHE CXEMaTHYECKHM DHCYHKOM, MO-
ACHAIOMIUM JaHHYIO 3aja4y.

3. Ha uepTtexe Bce BEKTOpH! JOJDKHbBI HMETh 3HAYKH BEK-
TOPOR, MPOCTABIEHb OCH H YKA3aHbl [POEKIUH BEKTOPOB Ha
OCH, a MOACHSIOLIHE (OPMBI 3aMUCH JOKHBI ObITH MpeICTaB-
JIEHBI B BEKTOPHOMH H B CKansApHo#t dopmax.

4. BbICTPOUTD JIOFTHYECKUH anropuTM pElIeHHs 3ajaqd C
HO3TANHbIM YKa3aHUEM NMPHMEHEHUA 3aKOHOB H OMNpEAEILIIO-
HIMX NOJIOKEHUH (CTapaThCs HE COBMELIATh 3Tallbl PCLICHHA).

5. TIpou3BectH Bce HeoOXxoauMble npeobpa3oBaHus, yCTa-
HaBJIMBAIOLIHE CBA3U MEXIY BEHYHHAMM.
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6. [TomyuuTh KOHeyHy0 (POPMYITy A HCKOMO#H BEIHYHHAI.

7. Ucnonb3ys npuBeneHHble B HAYAIBHOH 4acTH 3aJaHUA
KOHCTaHTBI, POM3BECTH MAaTEMAaTHYECKHE PacyeThl, IPHBOLA-
IIHE K KOHCYHOMY PE€3YIIbTaTy.

YRASAHHSA K PENIEHHIO 3ATTAY
II0 TECTAM

ITpu BhImONHEHHM TeCTa MO (HU3MKE paA3peuieno MNoNb30-
BaThCA KaNbKYJIATOPOM.

Bo Bcex TeCTOBBIX 3a[JaHUAX, €CAU CREYUATLHO He 02080~
PEHO 8 ycnoguu, CONPOTHBIEHUEM BO3yXa IpH IBHXECHHH
TEN CleAyeT npeHebpeys.

Ana peuwenun 3adavw é eude mecmos
Heobx00umo:

1. IIpnobpecTH HaBBIKM NMPABUJIBHON 3aIMUCH YCIOBHSA 3a-
Ja4y, ¢ y4ETOM MPaBMILHOrO BrIGopa 0603HaYEeHUA 33JaHHBIX
BEJIUYHH.

2. Hay4uThcs HAXOOWTH NMPOEKUMH BEKTOPHBIX BENMYMH H
YUYMTHIBATh 3HAK NPOEKLUii: eclnM HalpaBleHHE BEKTOpa CO-
BIAJ1aeT C BEIOPAHHOM OChI0 — MOJIOKHTENBLHBIN, €CITH HET —
OTpHUATENbHBIMH.

3. YYuTHIBaThL TO, YTO B YCJIOBUH 3324 MOTYT OBITh JaHBI
JIMLIHUE BEMYMHDI, KOTOpbIE NPH PeLICHHH He OYayT MCronb-
30BaHBI WM HX MCTIO/Ib30BAaHUE NPUBEET K HEBEPHOMY OTBETY.

4. XopolLo 3HaTh pa3MEPHOCTH M3Y4acMbIX BEIHYHH (ITpO-
LEHT 3aja4 Ha npeobpa3oBaHue pa3MEPHOCTEH BEJIUK).

5. PewruB npeaiaraeMele B TECTE 3aJa4M, HY)KHO BbIOpaTh
OJUH H3 NPEJIOKEHHBIX BAPHAHTOB OTBETOB, 3aTEM 3aI0J-
HHUTb TaONHULLY, IOCTAaBUB B HEe HOMEP NPAaBUIBLHOIO OTBETA.

6. [Ipu BbIOOpe oTBeTa OBLITH MpPEAENHHO BHUMATEIbHEIM:
CPaBHHUTD MOIYYECHHbIA OTBET CO 6CeMy BapuadTaMH OTBETOB,
a He OCTaHaBIHBATLCA HAa NEPBOM, TaK KaK MOCHETYIOLTHE OT-
BETHI MOTYT ObITh GOJIee pa3BepHYTHIMH.
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BEKTOPHBI

®DusMka onepupyeT CKaJAPHbBIMH H BEKTOPHLIMH BEIHYH-
HaMH. '

Bexmop —- 310 BenuuuHa, onpeaenseMas He TOJIbKO YHC-
JIEHHBIM 3HaYEHHEM, HO Y HANpaBIIEHHEM B IPOCTPAHCTBE, Ha-

IpUMED, BEKTOpaMH ABIAOTCA cwia F, ckopocte U, yckope-
HME d M T.J.

CKaJUip — 3TO BCIUYHUHA, ONPCACTACMAA TOIBKO YHCIICH-
HBIM 3HAYCHHUEM, HaIpUMED BPEMS ¢, Macca m, NyTh l

NEUCTBUS C BEKTOPAMHU

1. Cnosicenue sexmopos
a) BEKTOPB! HaNpaBNEHk! B OHY CTOPOHY (puc. 1):
B BexkTOpHOM BMIE pe3yibTH-

—

pYIOLIHi BEKTOp: —» FI
R=Fi+F; ——F
B CKAJIAPHOM BUJIE: ° > >
Puc. 1
R=F+F,.

6) BEKTOpBI HanpaBJeHb!l B NPOTHUBOIIOJIOKHBIE CTOPOHBI

(puc. 2):

B BEKTOPHOM BHJIE:

R=F+F,;
B CKAJIAPHOM BHIE!
R=F,—F.

B) CIO)KEHHE BEKTOPOB, HalpaB-
JIEHHbIX NOJ YIIOM JApYr K ApYTy
(puc. 3), OCyLUECTBIIAETCA 110 MPABKITY
MapaJUIe/iorpaMMa WM TPEYTO/IbHUKA.
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B BexTOopHOM BHZIE pe3yLTHPYIOIUH BEKTOP:

R=F +F,.

B cxanspHoM Buae aiia HaxokaeHus R HeoOXoauMo Boc-
TNO/Ib30BATLCS MEOPeMOti KOCUHYCO6: KBaJpaT CTOPOHEI, Jie-
XKallei MPOTHUB TYNOIO YINA, paBEH CyMME KBaJpaToB IBYX
APYTHX CTOPOH 0¢3 YABOCHHOIO NPOH3BEACHHSA 3THX CTOPOH
Ha KOCHHYC TYTIOroO yria:

R*=F!+F!-2FF,cosa,

e O/ — TYNOH Yron MexIay BEKTOPOM F, M NEPEHECEHHDbIM B

KOHELl BeKTOpa F, BEKTOpoM F,, a He NEepBOHAYalbHEIH yTO

Mexay BekTopamu F, u F,.

B cuyuae, ecu yron o = 90°, F R
€os 0= 0 ¥ TeopeMa KOCHHYCOB Ipe-
Bpaltaerca B meopemy IMudpazopa: F‘Z

KBaJpaT IMIOTEHY3bl PaBEH CyMMe
KBaJpaToB KaTeToB (pHc. 4): Puc. 4

R = F;z + Fzz , -

2. Paznoxcenue sexmopa Ha cocmagnsiouue

PasnoxxeHne BekTOpa Ha COCTAB/IAIOIIHE OCYLIECTBIACTCA
110 NpasiuTy napajulesiorpaMMa: pas3jiaraeMblil BEKTOp ABJA€T-
Csl IHArOHAJIBIO, a Pe3yJbTHUPYIOLIHME BEKTOPEI — CTOPOHAMH.
B yacTtHOM ciydae pasioxeHHe BEKTOpa MO OBYM B3aMMHO-
NMepreHIMKYIAPHLIM HANPABIEHHAM NDEBPAlLAaeT Napajuie-
norpaMM B MpAMOYroibHHK. Pas-

JIO?KHB BEKTOp i‘:' Ha COCTaBJLAIO-
LIME 110 KOOPAMHATHBIM OCAM X H
Y (puc. 5), nonyyaem nBa BeKTO-

pa: F, u F,, MOIynn KOTOpBIX:
F =F cosq, Fy = Fsino. 0 Puc. 5
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3. Hpoexyuu 6exmopos na ocu
IIpoexuun BeKTOpOB Ha OCH 8cezda cxaqapwi (puc. 6) =
PHCYHOK 6 OTJIMYAETCA OT PUCYHKa 5 OTCYTCTBUEM 3HAYKOB
BEKTOPOB U CTPEJIOK Ha OCAX:

F =Fcosog F =Fsino F
Ecau nHanparneHue BekTopa co-
BIIAJAET C HANpPaBIEHHUEM OCH, po- FoX
€KUHA NONOKHUTENbHA, €C/TH HET — x5

OTpHLATENbHA.



I'’TABA 1. MEXAHUKA

[IporpaMMa Mo KMHEMAaTHKE CONEPXKHT CIEHYIOLIME BOII-
pOCBI:

Mexanuyeckoe apuxeHue. OTHOCHTENBHOCTh JABHMKCHMA.
Cucrema orcyera. MarepuaisHas Touka. Tpaekropud. IlyTh u
nepemenieHie. MruoBeHHas U CpefHAA CKOPOCTh. YCKOPEHHE.

PapHOMepHOE U PaBHOYCKOPEHHOE MPAMOIHHEHHOE NBH-
xeHHe. OTHOCUTENBLHOCT JBIKEHHA. CIIOXEHHEe CKOPOCTEH.
I'paduueckoe npeacraBnenue asmwxenus. I'papuxy 3aBUCHMO-
CTH KMHEMAaTHYECKHUX BENMYMH OT BPEMEHM IIPH DaBHOMEp-
HOM H paBHOYCKOpeHHOM aBwxeHuu. CoGogHoe majeHue
TeJl. YCKOpeHHE CBOOOIHOIO najeHHs. YpaBHEHHE MPAMOIH-
HEMHOro PaBHOYCKOPEHHOIO IBHIKEHHA.

KpuBonuheiinoe ABuKeHHE TOYKH HA NMPUMEPE ABHIKEHHA
0 OKPYXHOCTH C IMOCTOSHHOMH IO MOIYIIO CKOPOCTBIO. YCKO-
pEHHE MPH PABHOMEPHOM IBH)XEHHH TEJN IO OKPY)XHOCTH
(LEHTPOCTPEMHTENLHOE YCKOPEHHE).

KPATKHE TEOPETHYECKHE
CBEJEHUS

Mexanuxa — 310 paspen Gu3MKM, H3y4alOIMH MEXaHH-
yecKoe JBIDKCHUE.

Mexanuueckoe dsudxcenue — 310 nepeMellieHHe Teaa B
npocfpaucme C TeYEHHEM BpPEMEHH.

Mexanuka noapasjensercs Ha KHHEMaTHKY, JUHAMHKY U
CTaTHKY.

Kunemamuxa — 310 pasjgen MexaHHKH, M3y4alOLIHH Me-
XaHHYECKOE ABIXKEHHE O€3 yyeTa MpUYMH, 3TO ABHXXCHUC BbI-
3BaBUIMX. 3€Ch HE PACCMATPHUBAIOTCH HM JCHCTBYIOLIHE
CUNbI, HH AEHCTBYIOIIHE MACCHI.
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Hunamurxa — 310 pasgen MEXaHUKH, U3y4YarolWMH Mexa-
HHYECKOE IBHXXEHHE C YYETOM NPHYMH, 3TO ABHXCHHUE BhHI-
3BaBILUX. 3LECh YXKE PacCMaTPUBAIOTCA ACHCTBYIOLIHE CHUIBI
U JECHCTBYIOIIHME MACCH.

Cmamuka — 310 pasjesl MEXaHWKH, M3y4aloLIUil paBHO-
BECHE TEIL.

1.1. OCHOBbBI KHHEMATHREH

Abconromuo meepooe meno — 310 TAKOE TEJNO, B3aHM-
HOE pAaCNOJIOKEHHE YaCTH1l KOTOPOrO NpH ABHXKEHHH HE Me-
HAETCA. '

Yacro, paccMaTpuBas JBHXXEHHE Tena, MOXKHO NpeHeOpeyb
ero pasMepaMu M ocobeHHoCcTAMH ¢opMbl. B Takux cnyvasx
JBIKEHHE abCOMIOTHO TBEPAOFO Tela MOXHO 3aMEHHTb H3Y-
YEHHMEM JBHKEHHS MaTepHalbHOH TOUKM.

Mamepuansnoii mouxoii Ha3bIBaeTCA TEJO, pasMepaMH
KOTOPOIO ¢ 0axHOoU 3a0aie MOXXHO npeHedpeys.

[lonoxexue Tena B MPOCTPAHCTBE OIPEACIAETCH TOIBKO
OTHOCHTEJILHO Apyrux Tein. ITo3toMy, korna uaer peds O ABHU-
XCECHMH, TO UMEETCA B BUIY OTHOCHUTEILHOE IBHKCHHE U BBO-
JUTCA CHCTEMa OTCYETa.

Cucmema omcuema — 310 COBOKYIIHOCTb T€ja OTCHETA,
CHCTEMBI KOOPAHHAT U crniocoba U3MepeHHs BPEMEHH.

Teno omcuema — 370 TeNO, YCAO6HO PUHATOE 33 HENOA-
BI)KHOE.

Ecny nBiKeHHE NMPOHCXOIMT B MPOCTPAaHCTBE, TO BLIOH-
paercs IpAMOYronbHasi CHCTeMa KOOPAMHAT, PpeACTaBIAIoas
co0ol COBOKYNHOCTb TPEX B3aHMMHO NEpHNEHIUKYIAPHBIX
oceit: OX, OY, OZ (puc. 7, a), ecu u3y4yaeMoe ABIHXKEHHE
IIPOUCXOAMT B OJHOH IUIOCKOCTH, TO JOCTaro4HO JABYX KOOp-
auHatHeIX oceil: OX u OY (puc. 7, 6), ecnu Teno ABHKETCA
BIOJb NPAMO, TO JOCTAaTOYHO OfHOM ocH koopaunar: OX,
OY unu OZ (puc. 7, B).
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ITonoxxenne ToukH B CHCTEME OTCYETA OMpENENAETCS pa-
auyc-BekropoM OM (7).

1.1.1. IlapamMeTpsl MexXaHHYECKOIO
JBUACHH A

1. Tpaexmopus — 310 NHHUSA, BJONb KOTOPOil ABHXKETCA
TENO.

B 3aBHCHMOCTH OT TPaeKTOPHM ABHXKEHHE ObIBacT MpAMO-
JIMHEHHBIM H KPHBOJIHHEHHBIM.

JIBr>xeHMe, Npd KOTOPOM BCE TOYKM Tena ABHXYTCA MO
00UHAKOGBIM TPACKTOPHAM, Ha3bIBACTCS HOCMYnamenbHbiM.

2. llepemewyerue s — BEKTOp, COCAMHAIOMMH HAYano M
KOHell IBIDKEHUS. [s] = M.

IMepeMeluenue Moxcem Guimes ompuyamensHuM U obpa-
W{amovCR 8 Hyb.

3. Ipoiidennwiii nyms | — 310 CKaspHas BEJIHYHHA, YHC-
JIEHHO paBHad JUIHHE TPaeKTOPMH, NPOHACHHOH TEJIOM 3a [aH-
HBIH NPOMEXYTOK BPEMEHH.

(] =m.

IlporigeHHBIH MyTh BCE BpEMA CyM-

MHPYETCA, MOITOMY OH He Mocem
Ovimy ompuyamensnuviM u obpa- Puc. 8
Hamoca é Kyne.

B cimyyae npaMOnMHEHHOro JBMKEHUA MyTh W NepeMelte-

HHE COBIAJAIOT MO BEJMYHHE B OTIHYME OT KPUBONMHEHHOro

(puc. 8).

Ly
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Pucynok 9 unmoct-
PHpYET pa3jIMyHe IyTH U
nepememennd. Ecnu ye-
JIOBEK CTOMT Ha aBTobyc-
HOH OCTAHOBKE M XOAUT
TO B OOHY, TO B OPYTYIO
CTOpOHY, TO NIyTh BCE
BpEMA YBEIUYHUBAETCH, a NIEPEMELICHHE ABAXIB ObpalacTcs
B HYJlb.

4. Cxopocms — BEKTOpHas BENMYMHA, XapaKTEPH3YIOIlas
HarpaBjeHUE U OBICTPOTY MEPEMEUICHUA MaTepHalIbHON TOY-
KM ¥ YMCIIEHHO PaBHaA:

v=lim o vl=

M
C

KM
Ecnu CKOpOCTB Mpe€acTaBji€Ha B , TO IJ14 I€EPEBOAA €€
Yy

B CH HyXHoO ee BENHUMHY pa3fenuTh Ha 3,6:
kM 1000 1

v 3600 ¢ 3,6 ¢
Haunbonee yacto BcTpeyaeMble 3Ha4EHUS CKOPOCTH:

KM M KM M KM M
36 — =10 — 18§ — =5— 144 — =40 —
y c y c y c
KM M KM M KM M
72 — =20 — 54 — =15 — 108 — =30 —
y c y c y c

CkopocTs sBrsieTca mepoit nBrokeHus. B 3asucuMocru ot
CKOPOCTH JBH)KEHUE OLIBAET paBHOMEPHLIM U paBHOIEPEMEH-
HBIM.

5. Yexopenue — BexTopHas BelHYMHA, XapaKTepH3yIOLIasd
HalnpasieHHe U OBICTPOTY H3MEHEHHA CKOPOCTH:
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YckopeHue ObIBaCT MOJIOKHTENBHBIM (DPaBHOYCKOPEHHOE
JABHIXEHHME) U OTPHULATENbHHM (paBHO3aMEIEHHOE JBIIKE-
HHeE).

1.1.2, IIpamMoanBEetHOe pPaBHOMEpHOE
OBUMKEHHE

Pasnomeprvim npamonuneiinbeim 06UNCEHUEM HA3BIBACT-
Cs ABHXKCHHUE, IPH KOTOPOM TEJIO 34 J1f0Oble PABHLIE IPOME-
KYTKH BPEMEHHM COBEPLIACT OQUHAKOBLIC [1EPEMEILICHHUA.

Pasnomepnoe npamonuneiinoe dsuxncenue — 310 JBUKE-
HHE C MOCTOSHHOH IT0 MOJY/IO M HANPABJICHHIO CKOPOCTBIO!

V= const.

Ocroguble napamempel paBHOMEPHOTO OBUICEHUA:

® § — BEKTOD NepeMelleHH

¥ — BEKTOp CKOPOCTH;

| — npoWAeHHBIH NYTH,
X — KOOpAMHATA;
t — BpeMs.

Jlns npaMonuHeHHOTo NBHXEHHS MOAY/b NepeMemeHUs
paBeH IIyTH, NPOIiIEHHOMY TENIOM.

Ypasuenuem osuscenun naszpiBaeTCA 3aBHCHMOCTb OT
BpPEMEHH ITYTH, NIEPEMELIEHUS HIIH KOOPAMHATLI.

Kunemamuueckue ypasnenus 0udcenus 3anychiBaloTcs
B BEKTODHOM BHJ€, B anrebpauyeckoil ¢opme uepe3 mpoek-
L[MM Ha KaKyl0-TO U30paHHYI0 0Ch X WIH B MOLYJIbHOM BUIE:

® JPaGHEHIE NEPEMELECHUA:

s=0fs=vfs=0L

® ypaenenue nymu:

=t

® ypaeHeHue Koopounamui:

X=X, + e,
rae X — KOOPJMHATa TOYKH B MOMEHT BPEMEHH #;

X, — HayaJbHas KOODJMHATA.

0
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I'paduuecxoe npedcmasnenue pasnomepHozo
daeudcenun

Ha pucyuke 10 npencrasnens! rpaguky ckopoctd — (a) 1
xoopanHatel — (6) (aHaJIOTHYHBIM Oyner rpaduk myTH) NpH
PaBHOMEPHOM IBHKECHHH.

0 x X=x,t W
eemeetemen - x=vt
vV=const
v, > U, X,
0 t 0 !
a) 6)
Puc.10

1.1.3. HepaBHOMepHOE ABHIKEHHE

Ilepemennbim, WA HEPABHOMEPHBIM, 08UICEHUEM HARBI-
BAETCA [BHIKEHHE, IPH KOTOPOM CKOPOCTb Tela MEHSETCH BO
BPEMCHH.

Mznosennas ckopocms — CKOPOCTb B NAHHBIH MOMEHT
BpPEMEHH (MM NPOCTO CKOPOCThH). MIHOBEHHYIO CKOPOCTh
yKa3bIBaeT CTpeJika cniaomerpa. Bextop MrHoBeHHOH CKopo-
CTH HampaBJieH N0 KacaTelbHOH K TPAEKTOPHH IBHIKEHHS.

Cpednnana ckopocmbs — cKansgpHas BENUYUHA, YHCIEHHO
paBHast OTHOILEHHIO BCCTO MyTH /. , NPOHACHHOIO TENIOM 32
JAHHBIHA NPOMEKYTOK BPEMEHH [, , K ITOMY [IPOMEKYTKY:

obug

t

o =
by

CpenHss CKOPOCTh YKa3bIBaeTCHA Ha JAOPOXHBIX 3HaKaX.
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1.1.4. PaBHONIepeMeHHOE JBHKEHHE

Pagnonepemennvim, Wi pasrHoycKOPEHHHIM, 08UdICEHU-
em Ha3blBaeTcA ABMXKEHHE C MOCTOSHHLIM MO MOXYMIO H Ha-

NPaBJIEHUIO YCKOPEHHEM:

a = const.
Ecnu v, — HayanpHas CKOPOCTb, U, — KOHEYHas CKO-

POCTb, TO IIPH PEeLIEHUH 33JaY:
® yCKOopenue MOXHO pacCUMTHIBATL 1o Gopmyie:

- _U,-7 v, —,
d= t 0 , a=" 0 :

t t
o Jopmyna Koneunoii ckopocmu.

U,=0,+adt; v, = v, tat;v="1y,* aL
® cpeonan cxkopocmsp (TONbKO U PaBHOYCKOPEHHOrO

JBHKEHHA ):

v, + Y
vq,=—-2 L.

Kunemamuiecxue ypaéneHus paéHOnEePeMeHHOZO
deudcenun. '

® YPAaGHERuUe NEPEeMEu{eHuUR.

2 at

at’ at
8= Uoti -

s=v0t+—2-;sx=vaxt+

® ypagHenue nymu:
2

— a -
I=yg+ =

® ypasHeHnue Koopounamul:
by at’
X=X, TS5 =X, vot:L- 2
3nech 3HaAK «+» COOTBETCTBYET CJIy4yal0, KOrga CKOpOCTb
YBEJHYHBAECTCH, 8 ABHKCHHE HA3biBAKT PAGHOYCKOPEHHBIM.
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3HaK «—» COOTBETCTBYET CIIy4aio, KOrJa CKOPOCTb YMEHbIla-
€TCA — pasuoaa.uedneuuoe JABHKECHHE.

o Dopmyna pasnocmu Keadpamos ckopocmeii (CBA3bIBa-

€T NyTh, CKOPOCTb U YCKOPEHHE):

v} — v,2 = 2as — PaBHOYCKOPEHHOE [BH)XCHHE;

v}? — v;2 = ~ 2as — PaBHO3aMEUICHHOE BIIKCHHE.

Ota QopMyna NMpUMEHAECTCH, KOTAA B 3a]aYe He OAHO
8DEMA.

Jlas npaMonuHeHOro JBMXKEHUA MOIY/]b NepeMeUICHHSA
paBeH NyTH, NPOI1ICHHOMY TEJIOM.

I'paguveckoe npedcmaénenue paeéHoOYycCKopPeHH020

deuxcenusn
a v 4 v=v,tat
—_— 1), =qt
a = const
a, > a Do
—>
0 t 0 t
a) 0)
!
at?
1= vot +—§—
’
0 t
B)
Puc. 11

Ha pucynke 11 npeacrasnexs! rpadukd 3aBUCHMOCTH OT
BPEMEHH: a) — yckopeHus; §) — CKOpOCTH; B) — MYyTH NPH
PaBHOYCKOPEHHOM JBH)KEHHH.
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Ecin Ha rpadmxe ckopocTH Ui PaBHOYCKODEHHOIO JABH-
KEHHUA MOCYMTaEM IUloWans GUrypsl, orpaHu4eHHON rpadH-
KOM H 0CbIO BpeMeHH (puc. 12), To:

L, +,
Supan =5 1=1 =

no 2paguxy cKopocmu MOMNCHO on-
pedenums nyms, pacciumas nino-
waos Quzypsl, obpaszosasuielica
MedHcoy zpagpuxom cxopocmu u 0cvio
apeMenu.

B xuHemaTHke UMEET MECTO NpUH-
Yun HE3QUCUMOCIU OBUNCEHUN: eClTH TeN0 OJHOBPEMEHHO
Y4YacTBYET B [BYX [IBH)KEHHAX, TO pe3yibTHpPYIOLIee mepeme-
LIEHUE PAaBHO BEKTOPHOH CYMMeE NepeMELICHHI:

Puc. 12

5=5+5,.

3akon cnoxycenus ckopocmed: CKOpOCTs U ABMXECHUA
TeNla OTHOCUTENBHO HEMOIBIDKHON CHCTEMBI OTCYETa PaBHa
BEKTOPHOH CyMM€ CKOPOCTH 1 Tella OTHOCHTEJILHO HEro-
BHXKHOM CHCTEMBI OTCYETa M CKOPOCTH U, CAMOM MOABHXKHOK
CHUCTEMbI OTHOCHTEIBHO HEHOABHXKHOHM.

Ecau Teno onHOBpEMEHHO yu4a-
CTBYET B ABYX PABHOMEPHBIX [BM-
JKEHUAX T10 Pa3HBIM HAMPABICHHAM,
TO Pe3yJAsTHUpPYIOUIas CKOPOCTh Ha-
XOAUTCA MO HPABUIY CHIOXKEHUA
BEKTOPOB, HAaMpUMep, MO OpaBHIy Puc. 13
napamienorpamma (puc. 13).

pa
Uy

1.1.5. CeoOogHOE nmageHHEe

Cs0600n0e nadenue — 310 ABHXKECHHE Tesia B Oe3BO3XyLI-
HOM HPOCTPAHCTBE MO ACHCTBUEM CUIIBI TDKECTH, TO €CTh

M
1O BEPTHKANH, C YCKOPEHHEM CBOBOAHOIO naneHus g = 9,8 2
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(g =10

) HanpasieHHbIM K 3emne. Ilpu atom v,= 0, A —

BBICOTA, c KOTOPO# Teno HauyMHaeT NajeHue, MM MaKCHMAallb-
Hasi BLICOTA, Ha KOTOPY!O MOJHUMAETCH Tello, OpolIeHHOE Bep-
TUKaJIbHO BBEPX (Toraa v, = 0).
YckopeHue CBOGOAHOIO NaAeHUs B PasIMYHBIX TOYKaX
3emun pa3nuuHO. IIpuunue! paznuuus (puc. 14):
e 3eMNd CIUIOCHYTA Y NO-

TIIOCOB ¥ HMeeT (PopMy He
uiapa, a, CKopee, ThIKBBI,
e 3emus BpallaeTcs BOKPYT
CBOEH OCH, H BCE TOYKH,
KpOMe IOJII0CoB, obnana-
0T LLETPOCTPEMHUTENLHBIM
yckopeHueM (cM. m. 1.1.8),
Ha BENHYMHY KOTOpPOro g

yMEHBLIAeTCs N0 Mepe IIe- Puc. 14
pexoza ot momoca (g,) K
3K3aropy (g):
g,=9 83 ,g,=9, 78 —
PaBHo- CBoﬁonHoe JIBH)KeHHE Tena,
YCKOpeHHoOe naxeHHue OpOLIEHHOT0 Bep-
aBuxkeHue |v,=0,a=>g; s = h| THKaabHO BBepx T
v, -V v, v
= _! 0 g =1 — g =_ 20
t ! !
v,=v, + at v =gt —U, =gt
at’ gt’ gt
S =p,t+ — h=°2— h=v.t—2—
’ 2 2 ? 2
v ~v,” == 2as =2gh -v"=-2gh
2
hmax 1_)!- hmax _1£
2g 2g
R S
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IIymu, npoxodumsie menom, O8UNCYUMCA C YCKOPEHU-
eM, 8 pagrbie, NOCAE006AMETLHBIE NPOMENCYMKU BPEMERU
RPONOPUUOHATLHEL PAOY HEUEMRBIX HUCEN:

§,°8,:8; . 08,=1:3:5:...:2n-1).

IIyTs, mpoxoauMbiit TEIOM B NEPBYIO CEKYHIy MageHUA,
paBeH II0JIOBMHE YCKOPEHUSA CBOGOJHOIO MageHus:

g 98

) "2"M=4,9M=5M.

1.1.6. /IBuxkenue Tesa, GPOIMIEHHOTO
TOPH3OHTAJABHO '

JBuxenue Tena, GpPOLIEHHOrO rOPH3OHTAIBHO, — KPUBO-
NIMHEHHOE ABHKCHHE, TPAEKTOpHA KOTOPOro — mapaboia
(puc. 15).

Hcxoos M3 NpUMHLMNA HE3aBUCHMOCTH JBHXEHHH, CIOXK-
HOe JBHXEHHE MO napabone MOXHO Pa3NOKHTh Ha ABa MpPO-
CTBIX:

1) no ropu3oHTaNH Ha TENO He AEHCTBYIOT HHKAaKHE CHJILI,
=> OHO JBH)KETCH PaBHOMEPHO:

Uy=const = s=Y,
2) nO BEPTUKAIH:

2
H=—§£-. YA _
2 ...-.Q: -
B mio6oit Touke Tpaex- ‘R.”‘
]
TOpHH:
’ ' HI IR X
v=Jul+v?, >
Puc. 15

rae v, = Uy U, = gt.
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1.1.7. IBuxenue Tejia, 6pOMeHHOT0 MO
YIJIOM K rOPH30HTY

JBuxeHUe Tenma, OPOLIEHHOTO MOJ YIIOM K TOPH30HTY, —
TOXe KPUBOJIMHEHHOE IBH)XEHHE, TPAEKTOPHA KOTOPOro —
napabosa, uMerowas ase Bersu: nogbeMa — [ 1 cmycka — II
(puc. 16).

Hcxons Y3 npuHUMIA HE3aBHCHMMOCTH OBHXKEHHUH, U B
3TOM Clly4ae CJIOXKHOE JBH)KEHME M0 napabose MOXHO pasJio-
AUTb Ha /IBa MPOCTHIX:

1) mo ropu3oHTaNM Ha Teo He NeHCTBYIOT HUKAaKue CHIIbI
= U,, =const = 5=V, I, Y=V, 080,
gr .

5

OO6bIYHO B YCTIOBHH 3a[]a44 TPUBOIATCA YTOJ HaKIOHA K
TOPH30HTY M HayallbHasg CKOPOCTb, a ONpPEAEIUTh HYXKHO Bpe-
MA, JAIBHOCTh U MAaKCHUMAJILHYIO BLICOTY MOJIeTa Tesaa. DTHX
JABYX YPaBHEHHH HE JOCTaTOYHO I HAXOXKACHUA TPEX HEM3-
BecTHbIx. [ToaToMy paccMoTpuM:

v

2) no BepTHKAIH: h = Uyt — oy

=1, sina;

2 .
4 2y, sin
3) B MoMeHT najeHus: h=0= v, 1= _g2 S t="2
' g

Puc. 16
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4) yuuTsiBas TO, YT0 006€ BETBH apaboiIbl ONHHAKOBEL, BpE-
Ms NOJBEMa M BpEMs CITyCKa TOXe OymeT OAMHAKOBO H PaBHO
HOJIOBUHE BPEMEHH BCErO ABIDKEHHA:

v, sina
tnod = tcn = g =
y g 8 Visie e
max 2 2g 8

1.1.8. BpamaTeasaoe ABHKEeHHE

Bpawiamensnsim HazbIBacTCA JABH-
KEHHE, IIPH KOTOPOM BCE TOYKH Terna
JBHXXYTCA IO OKPYXHOCTAM, LECHTPBI
KOTOPBIX JICKAT HA OQHO# IpAMOH, Ha-
3pIBaEMO OChI0 Bpauenus (puc. 17).

IHapamempent  epawjamensrHoz2o
08UMCEHUR:

® 5 — INYTb, NPOAAECHHBIA TOYKOH

10 OKPYXKHOCTH, [s] = M;
® (¢ — y2n060# nymb — yroi 1no-
BOpOTa pajuyc-BeKTopa R:

1
Puc. 17

> [0 = pao;

® ygcmoma v — 4UCJIo 060pOTOB 7 B €AMHHLY BPEMCHH [

V—— ,[vl=c!

. nepuor) T — BpeMs OIHOIO MOJHOIo o6op0'ra, [Tl=c.
T'v =1 = nepuoa ¥ 4acToTa — B3aUMOOOpaTUMbIC BeE-
 IMYKHBL

T=-!-; V=l;
v T
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® y2106as CKOPOCMb — YTOJl IOBOPOTA PaJiMyc-BEKTOpa B
€IUHULY BPEMEHHU.

_e pad
=", [0]="— =c"
w= z = 2nv;
T ;
® UHERHAA CKOPOCHb OBUNCEHUA MOYKU NO OKPYIHCHO-
cmu:
2R

M
=——=27Rv = ==
T @R, (V] -

B moboit Touxe ona Hanpas-
JICHA M0 KacaTeJIbHOH K OKpYX-

"HOoCTH (puc. 18). B,
Pagnomepusim epawiamerns-

HbIM OGUdICEHUEM HA3BIBAETCA 0

JBHXXCHHE, NIPU KOTOPOM @ = s

= const, vV = const, a U #const,
TaK KaK HampaBlICHHE BEKTOpa
CKOPOCTH OT TOYKM K TOHKE Me-
HAETCA => [OABIAETCA YCKOpe- B
HHE, Ha3bIBAEMOE Puc. 18
® yenmpocmpemumens-
HYIM yCKOpeHuem a, (HanpaBneHo No paguycy K LEHTpY
OKPYXXHOCTH), WIH HOpMAnbHblM @, (HANpaBleHo mep-
NEeHIUKYJSIPHO CKOPOCTH):
v’

2
a =—=a)2R=4”2R
“* R T

2

=41 RV?.
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Yka3zaHEMS K pemeHHI0 3aga4
0 KHHEeMATHKe

[Ipu pewreHMu 3a1ay JaHHOrO Ki1acca HeoOXOMUMO:

I.
Jauva,

Pacno3uarb KiIacc, K KOTOpOMY OTHOCHTCA AdaHHasA 3a-
TaK KakK Cpeau p83H006p8.3HbIX KHHEMATHYCCKHUX 3adad

MOXKHO BBIACIIMTD 33Ja4H.

o N e e

3.

Ha [PAMOJMHENHOE PaBHOMEPHOE JBHXKEHHE OJHOH TOY-
KH M CHCTEMBI TOYEK;

CJIOXKEHHME IBWXKEHHH, KOTia CUCTEMBI OTCUYETA ABHIKYT-
€A BJIOJIb OAHOM NMPAMOH H BO B3aUMHO NEPNEHAMKYIAD-
HbIX HalpaB/ICHUAX; '
NPAMOJIMHEKHOE PAaBHOMEPEMEHHOE IBMKCHME, KOIIa
[0 Ha4yaJIbHbIM YCJIOBHAM ONPEACAICTC MOCNEAYIOUIEE
COCTOSHHE TOYKHM,

cBOOOJHOE NajieHUe TeNa B MOJe CHIIbL TSIKECTH;
PaBHOMEPHOE KPHBOJIMHEHHOE JBIHMKEHHE.

. Bebpars onTiuManbHylo CUCTEMY OTcYeTa =

HauOoJsiee MPOCTHIM CIOCOOOM OMNPENENUTh HadalbHblE
YCIIOBH; ' '
ONHMCaTh JBYKEHME Haubomee MPOCTLIM MYyTEM.
Onpenenuts BUA ABHXEHHA BROJb KAKIOH U3 OCEH U

HaIlMCaTh KMHEMATUYCCKUE YPAaBHCHUA ABIOKCHMS BIONb Kax-
IO OCH.

IIpuMepsl pemeHEua 3a7a4

3agaua 1.

‘JIBa aBTOMOOHIISL ABHXKYTCS IPAMOIHHEHHO B OIHY CTOPO-
Hy C MIOCTOSHHLIMU CKOPOCTAMH U, H U, (U, > V,), H B HEKOTO-
PbIif MOMEHT BPEMECHU PACCTOSHHE MEXAY HUMHM paBHO s. Ye-
pPe3 CKONBKO BPEMEHH U B KAKOM MECTE IEepPBbIH aBTOMOOMIIL
JIOTOHWT BTOpPOii?
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Hano: Peiuenue:
v, Bribupaem cucreMmy oTcyera ¢ HayajaoM B TOYKE
v, 0, 3a MOJIOXKUTENBHOE HaNpPaBIEHHE OCH — HaMpas-

s JIEHHE JBMXKEHHUA; BHIOMpaeM 3a HauyajbHbIH MOMEHT
t—2 | BpeMeHu — (puc. 19) MOMEHT {, Koraa aBTOMOOHIN
x —9 | HaxOmMIIMCh Ha PACCTOSHUY s.

0 U, v, X
L > - ,T > >
Puc. 19

O6a aBTOMOOM/IA OBHKYTCS PaBHOMEPHO M NPAMOJIHHEH-
HO => HMX JIBH)KEHUS OIHCHIBAIOTCA YPaBHEHHSIMHU:

X =Xp T UL X, =X, F UL

HavaneHble KoopauHaTh:

Xy =0 x,=s=>x=vLx,=5+ Ut

B MOMEHT BpeMEHH ¢ = f, KX KOOPAHMHAThI OBbLIH OJHHAKO-
BBI:

X, =X, =X, =>X,= U tl;x,=s+ v, tl =
s Vs

fh=———. x, =—t

L -, V-,

s v,$
Ortser: 1, = ;X =——.
v -, v, -,

3apaua 2.

Mot OpHas J104Ka, UMEolIas B CUCTEME OTCYETa, CBA3AHHOM

M
C BOIOi1, CKOPOCTb 6 —, NOJDKHA NEperpaBUThCA Yepe3 peKy
c

Nno KparyaiflueMy mytd. B xakoM HampaBieHMH OHA JOJDKHa
ABHMraTbCcs IpH IEepenpaBe, €ClH CKOPOCTh TEYEHHS pPEeKH

M
2 — ? KakoBa CKOPOCTb JIOAKH OTHOCHTEJIBHO 3eMIU?
¢
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Jano: PeumieHue:
v =61 CkopocTh JI0OAKH MOXHO HAiTH 10 T€OpEMeE
” ¢ | Iudaropa:
M M
v=22= v_=Jv'-v? =57—,
P / 14
c c
Vpes ~ ? v, '
a-1? singe = 2 = 0,33 = a=19,5° (puc. 20).
E
5 Ecnu Obt B 3ana4e CrpaliHBaics
D t:m Kypc OTHOCHTENBHO Oepera, TO OH
AR O6bu1 Gbl paBeH HOMONHUTEILHOMY
\\ Y . (]
U, yriy: 70,5°.
' X M
Al > OtBer: V=57 —;
Puc. 20 o= 19,50.
3agaua 3.

JBHikeHHe Teaa BROMb OCH X ONHCHIBACTCA YpaBHEHHEM:
x=3+2t+ £ (M). YeMy paBHa cpeaHsAs CKOPOCTH €ro 3a BTO-

py:o cexyHny?

Hano: " Pewrenue:
t'=2c Ilo BuAy ypaBHEHMA MOXHO CKa3aTh,
x=3+2t+¢ YTO OHO OMHCHIBACT PABHOYCKOPEHHOE
v, -? JBH)XCHHE:

_ at’
x—x0+ 'Uot:l: ‘7

M M
x,=3Mm0,=2—,a=2-7.
0 0 ? 2

¢ (a4

Jnst paBHOYCKOPEHHOIO JBIDKEHHA CPETHAA CKOPOCTh PaBHA:
_UtY _Y+0,
@ 2 2’
e U, ¥ U, COOTBETCTBEHHO CKOPOCTH B KOHLIE NEPBOM U BTO-
pO¥i CEKyHABI:
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v =0t ar =2+21 =4(£);
c

v,= v at,=2+22=6(2)= v, =5
C 4

OtBer: v_=15

M
cp c
3apnaua 4.

YeMy paBeH myTh, NPOHAECHHBIH TEIOM, CKOPOCTh KOTOPO-

ro H3MEHAETCH C TeYeHUeM BpEeMeHH, KaK NI0Ka3aHo Ha PUCYH-
ke 217

Pemenne: 1t v (w/c)
TIyTh 1O TPAdDUKY CKOPOCTH 4 Jrrooreeeee
MOXHO pPaccYuTaTh Kak IIO- ;
Wwaus GUrypsl MEXIY OCBIO BpE- |
0
1
2

MecHM M rpadpuxkoMm. B naHHOM
CITy4ae OHa Ipe/CTaBiAeT coboit -
JBa OAMHAKOBBIX TPEYTOJIbHHKA,
KBajpaT M Tpaneuuro =

1 2 3 45 61(c)

Puc. 21

1
1=28_+8,+S_,=2+4+ 52-(2+4) =12 (m).

OrBer: /=12 M.

3anaya 5.

YeMy paBHO OTHOIIEHHWE MAKCUMAIBHBIX BBICOT HOAHATHA
Tesn, OPOLIEHHBIX MOA OOHUM M TEM € YIJIOM K F'OPH3OHTY C
HAYAIBHEIMU CKOPOCTAMU Uy U 2V, Hal NEPBOHAYANBHBIM
ypoBHeM?

Jauo: Peurenue:

U, Hcxoas v3 npuUHIMIIA HE3aBUCHMOCTH JABHIKE-
2v, HUI, CIOKHOE NBHXEHHE HO 1mapabose MOXHO pas-
h, , | OXHTb Ha 1Ba MPOCTEIX:

;2'_ : 1) no ropusontany (puc. 22):
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) ¢
m 1”" ~\‘\\\
i’ov 4 I, A Y
H ~
4 \
| \sb
o>} X
L #
Puc. 22

Uy, = CONSt = 5 = Yy I; V) = U, COSQ,;
2) no BepTUKaNM:

2
= 1 . = —_ _gt .

Vy,= Uy sine; h =1, ¢ =

3) B MOMEHT maZieHus:

2vu,sina
h=0=t=—"2——;
g

4) BpeMa nogbeMa M BpeMs CIYCKa TeJl OJMHAKOBO M paB-

HO II0JIOBHHE BPEMEHHU BCErO IBHIKEHHUA:

t vY,sina
™™ =T
gt.? visin’a
hmax=H= e — 0
2 2¢g

, hZZx NpSAMO NMPONMOPLHOHANbHA KBaJpary CKOPOCTH=>
2= r

Orser: h,= 4h,.

3agaua 6.

KaxoBbl nuMHEHHAsA H yIrioBas CKOPOCTH JBHXKCHMA TOYEK
3eMHOH MOBEPXHOCTH Ha umpote Caukr-IlerepOypra (¢ = 60°)
IpH CYTOYHOM BpaLICHHH 3emiin?
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JaHo: CH Pewenue:
@=60° Touka Ha  wWHpOTE
R=6400km |=64-10°mM Cankr-Iletepbypra Bpaima-
T=244 =24.36-10%c €TCH N0 OKPY)>XHOCTH paju-
v-2w~-7 | ycaR;:

R, = Rcoso (puc. 23) =

e 2nRcosp 2-3,14-64-10°

T 2-24.36-10°
=233 (%),
v 27 2-3,14
a):-—-—s:——_

Puec. 23

=7.105 (p_a@_)
[

Otser: v=230 2, w=7105 2%,
C C

3anaua 7.

Kako#t myTs npoiier Tenno, HayaBUIee IBUraThCs PaBHO-
YCKOPDEHHO U3 COCTOSHMS IMOKOs, 3a BOCHMYIO CEKYHIY, €ClIU
3a IIEpPBYIO CEKYHly OHO NPOULIO MYTS §7?

Pemenue:

Tak kak Teno ABMXETCA PaBHOYCKOPEHHO, TO
IIyTH, NPOXOAUMBIE TEJIOM B PaBHbIE, OCIEJOBA-
TeJIbHblE HPOMEXYTKH BPEMEHH, MPONOPLIHOHAIIb-
HbI pAly HEYETHBIX YHCe:
ssycers, =1:3:5:...:2n-1) =

5 1 1 1

ss (@n-1) 2.8-1 155~ 15s

Oreer: 5= 15 s.
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3anaua 8.

ABTOMOGHIIL JIBHXXETCA N0 MPAMOMY LIOCCE, BAOMb KOTO-
poro HarpamiieHa KoopauHaTtHas ock X. HawamsHas koopmu-
Hara asToMo0OWIA paBHa Hymio. Ha pHcynke 24 npencrabneH
rpauK 3aBHCHMOCTH NPOEKLMH CKOPOCTH X, aBTOMOOHIA OT
BpemeHH . Onpezenure KOHEYHYI0 KOODHHATY aBTOMOOKIIA.

60 80 100 120 t,(MuH)
Puc. 24

Pewenne:

Tak KaKk aBTOMOOHIL ABHXETCA FIO APAMOMY LIOCCE, BAOID
KOTOpPOro HanpablieHa KOOpAUHAaTHaA och X, TO KOOpAMHATa,
MYTb H NepeMellieHHe COBNAAIOT MO BENUYHHE => ITyTh MOX-
HO PacCYMTaTh KaK IUIOMIakb GHIypRl MEXIY OCblo X H rpa-
(PMKOM CKOPOCTH M NPUPABHATH €r0 KOOPAHHATE, PHYEM Bpe-
M B MHHYTax HYXHO NEPEBECTU B CEKyHbI:

1 1
=5 + =E(3O+10)'40~60+E-[60-(120—40)+

mpan| mpan?2

+60-(100 — 40)]-10 = 9-10* ( M ) = 90 (xm ).
OtBet: 90 xM.

3aga4a 9.
BeptukanbHo BBepx nogbpocuny wapuk. Ha oaHol ¥ To#
€ BBICOTE LIApHK MOObIBa ABAXBL: Yepes 1,5 c uyepe3 3,5 ¢

2. 3ax. 229
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mocje Hayana ABHxeHHA. UeMy paBHa HayajbHas CKOPOCThb
mapuka?

Aano: PeweHue:
n= 13’5 ¢ Tak xak Ha OIHOM H TOH K€ BBICOTE LIAPHK
t,=35¢

2
-9
V,— !

no6bIBasl ABaX(IbI C HHTEpBaIOM Ar=3,5-1,5=
=2 (c), a Bpema t4= T, To Bpema cnycka tl= Ic.

- _ o M
3Has, 4To UOT= v‘l MOXKHO HalTH UOT— U,»L =gt=10 (?).
Ortser: 10 -J—u-.
c
3axaya 10.
JBa BeocunequcTa exyT HABCTPEdy ApYr APYTY: ONHH M3

KM
HUX, HMes CKOpOCTh 18 ——, nomHumaerca B ropy ¢ yckopeHHeM
y _

cM ” KM
-20 :2— , 4 APYTOH, HMes CKOPOCTh 5,4 — | CITYCKaeTCA C Iophi ¢
7]

M

yckopenvem 0,2 el Yepes CKOIBKO BpeMEHH OHU BCTPETATCA U

KaKO€ PacCTOsHHE 10 BCTPEYH MpOLUEN KKIbIH, €CIH paccTos-
HHME€ MEKAY HUMH B HaYQILHBIA MOMEHT paBHO 130 mM?

Hdano: CHh Perrenue:
s . s Iy 3anuieM ypaBHeHHS JBHKEHUA
1)l = —_— =0— 2
Y ¢ I=v t+ i11J1;11<a>1<110rore11a
M| oM. ° 2
Uz = 5,4 — - 1,5 - .
y c B YHCIIOBOM BH/E:
cM M 2
=-20 = |=-02—% ll=5t—9’-2—t-
c c 2
_ M + 2
02—0,2;2— 12=1,5t+ 0)§t ,
/=130 M

CJIOXKHE KOTOpbIE, MOy HM:
1=6,5t= t=20c;

1-20L-7¢-7
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[,=520- w= 60 (m);
1=1,520 +%-25@ =70 ().

Orser: /=60 m; /,= 70 m.
3apaqa 11.

Koneco xarurcs 6e3 npockans-
3bIBaHHA C MOCTOAHHOM CKOpOC-
TBIO NI0 TOPU3OHTAIBHOMY YYaCTKY
Aopor. OTHOLIEHHE CKOPOCTH D,
TOYKH A Ha oboze KoJseca K CKopo-
ctd V. Touke C Ha oboxe komeca
paBHoO (pHc. 25): Puc. 25

1 1
D3 D L V2 92

_ Pemenue:

PaccMOTpHM, 4eMy paBHBI CKODOCTH BCEX TOYEK
Ha obone xoneca: A, B, C, ]I, 4roObl Ha npumepe pe-
> LIaHHUA ITOH 33a7]a4u MOTYUHTh peLiEHHE BCEX AHANIO-
—4 _9| rH4HBIX 3aja4.
Ve Tak xak Koneco karMrcs 6e3 NMpoCKalb3bIBaAHHA,
TO4YKM Ha ODORE KoJieca y4acTBYIOT KaK B I[TOCTYIIAaTeNIbHOM
ABHXCHHUM, TaK H BO BpaufarenbHoM. IIpu 3TOM BEpxHAA TOY-
Ka A MMEET CKOPOCTb MOCTYNATEABHOIO ABMMKCHUA U, TAKylO
xe, xak 1 Toukd O u JI. Touxa [ 3a cyeT BpaiieHua npuodpe-
TaeT elle TaKylo e CKOPOCTh, HO MPOTUBOIIONOXHO Harpas-
JICHHYIO.

B pesynbrare OTHOCHTENHHO MOJOTHA JOPOIH CKOPOCTD
To4yky Jl paBHZ Hy/I0, a CKOPOCTb TOYKH A paBHa 2U: CKO-

POCTH NOCTYNATENBHOrO ABHXXEHHA + CKOPOCTL BpallaTelb-
Horo (puc. 26).

2*
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Touka C yuyacTByer B mocry-
[aTeNbHOM JBHXKEHUU — CKO-
poCTh U, a MO KacarejlbHOH Ha-
NpapJji€Ha CKOPOCTb Bpallareib-
HOIO [ABHXXEHHA — TOXEe U
(puc. 27).

Cnoxus 3TH JIBe CKOPOCTH MO
NpaBITy [apauienorpaMma, Iomy-
YaeM U, — [MaroHallb KBaIpara:

‘UC=‘U\/5.

v, 2v

Tomavc =m=\/§.

Ckopocts Touku B, Tak ke, kak C
4 cxopoctb To4ukH C, paBHa

3
[Ipoananu3upoBaB BapHaHTHI
OTBETOB, BUIAMM, YTO NPABUIbHBIM Puc. 27

Oyner otBer 4.

O1BeT: 4.

3anava 12.

JIBa rpy30BBIX aBTOMOOHJIA ABHXKYTCH BJOJb ONHOH Ips-
MOH. X xoopauHaThl C Te4YEHHEM BpEMEHH MEHAMOTCA IO 3a-
xoHam: x,(7) = 25¢, x,(f) = 280 — 20¢ (8 cucreme CH). Cro-
POCTb BTOPOro aBTOMOOH/IA OTHOCHTENIBHO [1EPBOI0 paBHa:

M M M M M
'1)-45~ 2)20— 3)5= 4)25= 5)45—
c [4 C C (4

HMano: Pewenue:
x,(0) =25¢ 3anuieM ypaBHCHME KOOPAMHATEI Jy1st
x,(f) =280 ~ 20¢ | paBHOMEpHOrO JBHXEHHA:
v,,~? | x®)=x,+v=

M M
Xp =0M, v, =25 :,x02=280M,v2=—20 -g
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S Ap—, ) U, «— X,
0 100 200 300 x (W)
Puc. 28

Ha pucynke 28 u3o0pasum aBrxeHue aBromoOuieil. U3
PHMCYHKa BHJIHO, YTO aBTOMOOHWIM IBIDKYTCH HaBCTpedy APYT
JApYry => HX OTHOCHTEIbHbIE CKOPOCTH CKJIaAbIBAIOTCH, HO
IIpH 3TOM BTOPO#H aBTOMOOHIIb ABIKETCS B CTOPOHY, IPOTHBO-
TI0JIOXHYIO BbIOpaHHO# NOJIOKUTENbHOHM OCH, = €10 CKOPOCTh
Oyner OoTpHLATENBHONH =

45 2
v,,=— .
2,1 c

I'Ipoaﬁanmpxponas BapuaHThl OTBETOB, BHIHM, YTO IIpa-

BUWIBHBIM Oyzer otBer Ne 1.
OtBer: Ne 1.

3amavua 13.

BeprosieT onyckaeTcs BEpTHKaJIbHO BHH3 C HEKOTOPOM
ckopoctbio V. Koraa on Haxomurcs Ha Beicote H = 210 M, ot
Hero otAesAerca rpy3. Ecnu Bpems mageHHsA rpy3a Ha 3eMIII0
paBHO 6 C, TO CKOPOCTh U paBHa:

NsZ 62 pnsZE  HoZ s
EEE YRS T E N SUE BT

Jauno: Pewrenne:
H=210M 3anuwem YPaBHCHHEC Il BBICOTBI:
M 2 H gt
g—'IO_2_ = +g_t_ __g_
c H=v,t 5 = V= ; >
oo s IR CJ SR
. = "3 ( ):

[IpoaHanu3HpOBaB BapHAHTHI OTBETOB, Bumm, YTO Ipa-

BUWIbHBIM OyzeT oTBeT Ne 1.
) OtBer: Ne .
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3AJAYH OJisi CAMOCTOATEJBHOI'O
PEINEHHUA

Bapuanar Ne 1

3agaua 1.
[lepByl0 MONOBUHY MYTH HENOBEK LIEJT CO CKOPOCTBIO

KM KM
5 -—, a Bropylo — Gexan co ckopoctsio 10 —. Onpene-
y y
JIMTb CPEJHION CKOPOCTh HEIOBEKa Ha BCEM ITyTH.

KM
OtBer: 6,7 I

3agaua 2.

3a nepRy!10 NOJOBUHY BPEMEHH PaBHOYCKOPEHHOIO IPAMO-
MHHEHHOro JBH)XEHUA OT OCTAHOBKH aBTOMOOMIB IMpoexas
S = 100 M. Kakoit myTh OH mpoexai 3a BTOpPYIO NIOJIOBHHY Bpe-

MeHH?
Orser: 300 M.

3aga4a 3.
Ilo ABYM mapaiiensHBIM IYTAM PaBHOMEPHO JBHXKYTCS

KM
IiBa roesja: rpy3oBoi AauHO# 630 M CO CKOpoCTbio 48 — U
Yy

KM
naccaxupckuii anunoit 120 M co ckopocreio 102 — . KakoBa
y

OTHOCHTENbHAA CKOPOCTh ABMIKEHHUA MOE3J0B, ECIIM OHH JBH-
AYTCS B OHOM HamnpasjeHUU? B npoTHBONOIOXKHLIX HANpas-
jgeHusax? B. 1eyeHHe KaKoro BPEMEHU OJMH MOE3] ITPOXOIMT
MHMO Japyroro?

KM KM
Orteet: 54 —q—; 150 T; 50c; 18 c.
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3apaua 4.
Yepes 40 ¢ mociie oTX0a TEILIOX0AA BAOMOHKY 33 HHM OT
TOH € IPHCTaHH OTMPABWICH ITIHCCEP C MOCTOAHHBIM YCKO-

M
penueM 0,5 C_Z Ecnu Terioxon ABKIajics paBHOMEPHO CO CKO-

KM
poctbio 18 PR TO Ha KaKO€ PacCTOSHUE OTOMIET OT MPHCTa-

HM [JIKCCEp, KOrAa JOMOHUT Temwioxon?
OTteer: 400 M.

3anaua 5.

JlBe MarepHalIbHbIE TOYKH ABHXKYTCA 110 OKPY’KHOCTH pa-
auycamH R, u R, , npuyem R, = 2R, . CpaBHUTH HX LEHTpO-
CTPEMUTENIbHBIE YCKOPEHMA B CIIyYasX: a) paBeHCTBA MX CKO-
pocrTeif; 0) paBeHCTBa HX NIEPHOAOB.

Otser: a) 1:2; 6) 2:1.

3anauva 6.
Ecnu Ha BeIcOTE 15 M KaMeHb GPOCHTE BEPTHKANBLHO BBEPX

M
co ckopoctbio 10 —, TO yepe3 CKONBLKO BpeMEHH OH YNajer
c

Ha 3eMII0?
Otsert: 3 C.

3anaua 7.

MHuHyTHas cTpeinka py4YHbIX 4acoB BABOE JUIHHHEE CEKYH-
Hoil. KakoBo cooTHOLIEHHE MeXTy JHMHEHHBIMH CKOPOCTAMH
KOHLOB MUHYTHOH (V,) H CeKyHIHOH (V,) CTpe/ok?

Otser: v, =30 v,.

v, MA
3anaua 8. )
I'paduk 3aBUCHMOCTH !
CKOPDOCTH JBW)XEHHS Tena i P
OT BpPEMEHH MpEACTaBleH 1 2\ 3 4 '
Ha pucyHke 29. Kaxoi 2t !
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MyTh NPOLILIO TENO 32 4 C M KAKOBO €ro IepeMelleHHe Mpu
ITOM?
Oteert: 6 M; 0.

3anaua 9.
['py30BHK npH MpAMONHMHEHHOM PaBHOMEPHOM JBIDKEHHH 32
t = 10 ¢ npoesxaer paccrosnue s = 400 merpoB. Eciu ero kore-

o
ca Bpainarorca 0e3 CKaJIb3bIBAHHA C YaCTOTOH V=16 —, 1O
npo c

YyeMy paBeH HX pamuyc?
Otser: 0,4 M.

3anaua 10. :
Teno GpocuiM ¢ nosepxHocTH 3eMiH oA yroM 45° K ro-

M
PHM3OHTY C Ha4aJIbHOM CKOpOCThIO V=7 — . YeMy paBHa qaib-
C

HOCTbH Ionera rena?
OtBer: 49 M.

3apava 11.

Beproner nerur co ckopoctsio 50 % Ha BbicoTE 45 M.
C Bepronera HyXHO cOpocHTE rpy3 Ha OapKy, ABIKYLIYIOCST
BCTPEYHBIM KYPCOM CO CKOPOCTBIO 5 % 3a CKOJIBKO METPOB,

He JoneTeB O0 OapxH, JIETYHK AO/DKEH OCBOOOAUTH Kpenex,
Aepxaui rpys?
OTtget: 165 M.

3agaya 12.
Beproner momxeH mponereTh 3a 2 yaca TOYHO Ha CEBEp
216 kM. Bo Bpema mosera QyeT BOCTOYHBIA BETEp CO CKOPOC-

M

110 11,5 —. C KaKoif CKOPOCTBIO JOIDKEH JIETETh BEpTONeT OT-
c

HOCHTENIbHO BO3/yXa, YTOOL! IPUOBITH B HA3HAYEHHOE BpeMs?

M
OtBert: 32,1 —c—
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Tect Ne _1

3anava 1.

OcKanarop MEeTpo NOJHHMAET HEMOABHXHO CTOSIEN0 Ha
HeM naccaxupa B TederHe 1 mun. ITo HemoaBHx)XHOMY 3cKana-
TOpY MaCCaXHp nogHuMaercs 3a 3 MHH. CKonbKo BpeMeHH 6y-
JeT MOAHUMATLCH HAYUIMH BBEpX MacCaKHP MO IBHKYLIEMY-
cq 3ckanaropy?

1)15¢; 2)30¢; 3)40c; 4)45¢; 5)50c.

3anaya 2.

Ecnu pacxon Boiel B KaHalle 33 CEKyHIY COCTaBIIAET
0,27 M>, T0 npH wHpuHe KaHama 1,5 M M rayGune 0,6 M ee
CKOPOCTb COCTABJIAET:

M M M M M
1)0,1 =; 2)02=; 3)03—; 4)04=; 5)05—.
C c C c C

3agauya 3.

Ecnu gBa Tena OpouieHH moj OJHHM H TEM K€ YIJIOM K
FOPH30HTY € HAYaJIbHBIMH CKOPOCTAMH, COOTBETCTBEHHO, NEp-
BO€ — U, BTOpoe — 3V, TO OTHOLIEHHE JAILHOCTEH mofe-

S,

TOB — paBHO:
S5

1)9; 2)3 3; 3)3; 4B 5)-;-.

3anaua 4.

CKOpOCTb NPAMOJIMHEHHOrO ABMXKEHMS MaTepHalbHOH
TOYKH MOAYHHAECTCA 3aKOHY U = 2t. OnpenenuTh BpeMs, Heob-
XOAMMOE I CMEUIEHHSA Tejla Ha 9 M H3 TOUKH CTapTa.

Déc;  29¢ 318 43 92
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3agaya S.

Ecnu ms4, OpolIeHHBIN BEPTHKAILHO BBEPX, YNaJl Ha 3eM-
mo 4vepe3 3 ¢, TO BEIHYMHA CKOPOCTH MA4Ya B MOMEHT Mafe-
HHMA paBHa:

DsZ:. »n1Z HisZ o 530
52 D0 HsE 902 Hu2

3agaua 6.
Teno, ABMrasich MO OKPYXXHOCTH C MOCTOAHHOM 10 MOTY-

M
JII0 CKOPOCTHIO, paBHOM 10 = NEPEMECTIIIOCH H3 TOYKH | B

TOYKY 2 N0 Jyre ¢ yrioM pactBopa 60°. Halitu Moayns usme-
HEHHsl CKOPOCTH Tea.

DsZ. o N10Z, #H20Z. 51732
) c, ), ) c’ ) c, ) 2 c'

3axa4a 7.
JBrokeHre MarepHaIbHOH TOYKHU TI0 OKPYXHOCTH C IIOCTO-
AHHOM O BEJIMYUHE CKOPOCTHIO CIIEAYET CUHTATh!

1) paBHOYCKOPEHHBIM JBIDKEHHEM
2) paBHOMEPHBIM JBHKEHHEM
3) ABMKEHUEM C NEPEMEHHBIM YCKOPEHHEM

4) aBMXXEHHEM, IPH KOTOpPOM d = const
5) aB>KEHUEM, IPH KOTOpoM U = const

3agaya 8. X
H3 rpaduka 3aBMCHMOCTH CKOpPO- : vuk
CTH MaTepHabHON TOYKH OT BpeMe-
Hu (puc. 30) cnenyet, uro cpeauss 3
CKOPOCTb 3a 5 C ABUMKEHUA paBHA f
M M M 0
)20 —; 2)2,6 —; 3)L1,5—; 1
c c ¢’
M M -3
424 —; 5)30—. -4
c c

Puc. 30
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3anaya 9.

YckopeHHe a Tena, GpOIEHHOro BEPTHKAIBHO BBEDX,
C YYETOM COIPOTHBIICHHA BO3IyXa

Na>g

2a=g

a<g

4) a > g Ha y4yacTKe NogbeMa, @ < g Ha y4acTKe CITycka

5) a < g Ha y4acTKe NOgbEMA, g > g Ha YJacTKe CITycka

3agaua 10.

Iy, IpoAAEHHBIA MaTepHATIBHON TOYKOH, CKOPOCTH KO-
TOPOH U3MEHAETCA N0 3aKOHY x =2 — 2t (% ), 32 4 ceKyH/B! OT
Hayasa JABHXXEHHA paBeH:

1) 8 M; 2)4 m; 3)16mMm; 4) 0; 5) 10 m.

3agaua 11.

Beproner neTHT ropH3OHTANBHO CO CKOPOCThIO 40 % Ha
BeicoTe 45 M. C BeprosieTa HyXKHO cOpOCHTH Ipy3 Ha Oapxy,
JBIDKYHIYIOCS B TOM )K€ HANpaBJeHHMH CO CKOPOCThHIO 2 %

Jletunk noipxeH ocBoGOAUTL Kperex rpysa, He JOJETEB A0
Oapxu;
D81ImMm; 2)114M; 3)138M; 4)162mMm; 5)171m.

3apaya 12.

Koneco xarturcs 6€3 npockans3blBaHusA ¢ OCTOAHHOM CKO-
POCTHIO TI0 NOPH3OHTAILHOMY Y4acTKy Aopord (puc. 31). Ot-
HOLUEHKE CKOPOCTH U, Touku B Ha oboze xo- A
neca K cxopocTH U, Touku C Ha oboze kose-
€a paBHO: C B

1 1
D=: 2)—7: 3)1; HJ2; 52
) )*/5 ) ) ) Puc. 31
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1.2, OCHOBBI IMHAMHWEKH

IIporpaMMma no IMHaMHKE COAEPKHT CIEAYIOLIHE BOIPO-
cel: Muepuus. Ilepseiii 3axoH Hetorona. MHepumanbHas cuc-
TEMa OTCYera.

Bsaumoneiicteue Ten. Macca. Umnynse. Cuna. Bropoii 3a-
xoH Hstotona. IlpuHuun cynepnosuuuy cuil. IIpuHuun oTHo-
cuTenbHocT [anwes.

Tpetuii 3axon HeroToHa.

Cuusl B npupoze. Cuiia TAroTeHHs. 3aKOH BCEMHPHOTO T4-
roreHus. Cuna tsokectu. Bec remna. [lsikeHue Tena noj aeu-
CTBUEM CHJIBI TKECTH. JIBM)KEHHME HCKYCCTBEHHBIX CITyTHM-
xoB. HeBecomocTs. IlepBas kocMHYecKas CKOPOCTb.

Cuna ynpyroctH. 3akoH I'yka.

Cuna tpenus. Tpenue nmokost. Tpenue ckonpxenus. Koag-
GULUMEHT TpeHUA. 3aKOH TPEHHUA CKOJIbKEeHHUA. JIBrxkeHue Tena
C YYETOM CHJIbI TPEHHUA.

OCHOBHBIE 3AKOHBI 1 ®OPMY.JIbl

HAunamuxoit Ha3piBaeTCa pa3gesi MEXaHUKM, H3YYarOLIUi
MEXAHHYECKOE ABH)KEHHUE C YYETOM IPUYMH, ITO ABHXKECHHE
BbI3BaBLIHX.

B auHamMuke U3y4arTcA 3aKOHB! B3aUMOJEHCTBHA TEI,
BBOJIATCA HOBbIE NIOHATHA: CUla U MAcca mena.

Cuna — 3T0O BEKTOpHas BENMYUHA, XapaKTepu3yloiuas
JieiCTBHE OJHOIO TeNla Ha ApYyroe M coollaioias yCKopeHHe
WY KeopMalLMIo OCIeIHEMY.

Kam ,
[Fl=H= c—; = KI["'M'C ™.

Macca mena — 310 Mepa ero HHEPTHOCTH M IPaBHTaLlHH.
[m] = xr. MHepTHas Macca xapakTepu3yeT AHHAMHYECKHE
CBOMCTBA Tena.
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Hruepmnocmy (GesneiicTBHE) Te HE MO3BONAECT MM MIHO-
BEHHO M3MEHATL CBOIO CKOPOCTh M XapaKTepH3yeT CHOCO6-
HOCTh TeJl COXPAHATb CBOE NpeAbLIYlIee COCTOSHHUE: TEIO CO-
XPaHAET HEHM3MEHHBIM COCTOSHME CBOEr0 IBIDKEHUA WIH I10-
KOSl 110 OTHOILUCHHIO K UHEPpUUANbHOU cucmeme omcuema
(cm. m. 1.2.1).

Tena, uMeromue onUHaKoBEle 0OBEMEI, HO COCTOALIHE M3
pasHbIX BEUIECTB, 001aaloT pa3nuyHOi Maccoi. OTHOIIEHHE
Macchl Tella K €ro 0ObeMy Ha3LIBAaETCs RIOMHOCHYIO .

=k
_V'[p]_M3 .

IInomnocmv — 310 Macca eqMHMUBI 00BEMa.

1.2.1. 3axons: HeioTOoHA

OCHOBHBIMM 3aKOHAMHM JAHHAMMKH ABIAIOTCA 3AKOHbI
Hpviomona.

Ilepeuiii 3axon Hvtomona (3axoH uHepyuu): CyueCcTBY-
IOT TaKM€ CHCTEMBI OTCYETa, OTHOCHTEIBLHO KOTODBHIX TENO
JBHXETCS PaBHOMEDHO M MPSMOJHHEHHO WM HAXOAHTCK B
NOKOE, €CJIH Ha HEr0 He JCHCTBYET CHila MM JeiiCTBHE CWUI
CKOMIIEHCHPOBAHO:

n

2F}=0=>f5=const , =a=0.

i=l

Huepyuanwvhoii cucmemoii omcuema Ha3biBaeTCa CHCTe-
Ma OTCYETa, B KOTOPOi CIIpaBe/IMB 32KOH MHEPLHH.

ITpu nepexone oT oqHON MHEPUMANLHOH CHCTEMBI OTCHETa
K Apyroii B KJacCHYeckoi MexaHuxe HplOoTOHA crpaseiinB
npunyun omrocumenvrocmu Ianunea, YTBEPKAAIOLIMH
PABHOIPABHE BCEX MHEPLHATILHBIX CHCTEM OTCYETA: HHKAKMMH
MEXaHHYECKUMH OfIbITAMM, ITPOBEACHHBIMH B HHEPUHAIBHON
CHCTEME OTCYETA, HEBO3MOXKHO OMpPEIEIHT, OKOUTCA JIH JaH-
Hadg CHCTeMa MM ABHXETCA PABHOMEPHO U NMPAMOIMHEHHO.






