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SROEASYI )

|_|pl/l peweHnn paga 3aga4 MmexaHMkn 1, B HaCTHOCTU, ANHaMINKKM BpalleHnA TBepaoro
Tena, BaXXHO 3HATb KMHemMaThyeCckMe napameTpbl TBepaoro tena. LleﬂbI-O YPOKa no teme
«KnHemaTumka TBEepAaoro Tena» AB/1AeTCA n3ydyeHme ydallMmmca gBmn-KeHnAa TBepgoro tena
KadK COBOKRYIMHOCTU 3/1eMeHTapHbIX ,EI,BI/I)-I-(QHI/II;I.

TEMA YPOKA: «<KvHemaTvka TBepaoro Tenas.

LIE/TN YPOKA:

— 3HAKOMCTBO C MOHATKEM C/I0XKHOMr0 ABU*KEHKMA Ha Nprmepe ABUKeHKA
TBEp4oro Tena.

HAr 1A 4HbIE NMOCOBUA: pabouana TeTpaab.
PA3ATO4YHbIA MATEPUA/T: 3aaaHuA K ypoOKy B paboyelt TeTpaau.
TEXHNYECKUE CPEACTBA: komnboTep, MPOeKTop, SKPaH.
BU/[ YPOKA: ypoK «OTKpPbITUA» HOBOMO 3HaHMA.
X004 YPOKA:
l. OPrAHW3ALIMOHHBLIN MOMEHT

YyunTenb NPoOV3HOCUT NPUBETCTBEHHOE C/I0BO, OTMeYaeT OTCYTCTBYHLWMX. [TpoxoanT 3Tan
MOTUBaLMMU K y4ebHOM A4eATenbHOCTH.

3agava-Bonpoc: YunTens npocnT onpeaennTb KOOPAMHATY LeHTpa TAXKeCcTn puryps,
npeacTaBAeHHOW Ha PUCYHKE.

ja}]

[[eomeTpuyeckue pasmepsbl a, b, ¢ C4MTaTb M3BECTHLIMU.

OTtBeT: Yuawmeca He A0XKHbl PACCHNTbIBATb KOOPAMHATY LIeHTPa TAXKEeCTH, XOTA 3TO
BO3MOKHO CAenaThb. Tak Kak purypa obnagaet cuMmmeTpuen, To LeHTP TAaXKeCTu — 3To
nepece4eHye ocem CMMmMeTPUn
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[poBepsaeT ycBoeHMe yyallMmMCca NOHATUN, HE0OX0AMMBbIX 419 NPOBeAeHUs ypoKa.
Bo3morKHO npoBegeHme TemMaTU4eCcKoro AMKTaHTa, Kor4a Ha3blBaeTca NoHATHe, @
yyallmMimca nuweT ero onpegenenve nav Gopmyny Ana onpeaeneHHon BeandmHsbl, C
MOMOLLbHO KOTOPOW ONMCbIBAETCA MeXaH4eckoe ABUHKeHue.

Il. noosedeHue K 3YHEHVKO HOBOIrO MATEPUAJIA

YunTtenb paccysaaeT 0 TOM, YTO pacCMaTpUBaTh Te10 Kak MaTepurasbHyH TOUKY MOXKHO
He BO BCex 3agadax. Hanpumep, npu CTbIKOBKM KOCMKYECKOro Kopabns 1 opburTanbHoOM
CTaHUMM MOae b MaTepyrasibHOW TOYKM XOpOoLLa [0 TeX nop, noka 00beKTbl Coam-KatTCA,
HO NPV CaMOM CTbIKOBKE TpebyeTca A0MOMHNTebHAA KOPPeKLMa B BMAE OpUeHTaLMK
KOCMUYeCKoro Kopabsa. ITMM paccka3oM yumTesb A0/XKeH NoaBecTH, a yyallimecs
A0MKHbI COOPMYNMPOBaTb TEMY YPOKa 1 Lieslb YPoKa — U3yveHune ABUMKeHUA TBepablx Ten.

M. N3YYEHWE HOBOIO MATEPUVAJTIA

,ﬂ,Bl/I)-I-(eHI/Ie TBEepaoro tena MOXXHO npeacTtaBUTh, KaK NMoCTynaTtesibHoe ABM-KeHWe LUeHTpa
MacCC Tefla, Ha KOTOpOe HaK/1aabiBaeTCA BpallaTtesibHoe gBn-KeH e OTHOCUTEe/IbHO UeHTPa
Macc.

B naHHOM cnyyae mogenb MmaTepuranbHOM TOUKK K Teny He NprYMeHrma.

Mo»<HO paccMmaTprBaTh HECKONbKO C/ly4aeB ABMXKeHUs:
1) [dBwkeHue Tena BOKPYr HenoABW»KHOW OCK.
2) [lBumrkeHue Tena, BOKPYr OCK, COBepLIakLLe NoCTynaTebHoe ABVXKeHue.
3) [BurkeHue Tena BOKPYr TOYKM.

4) [IBnKeHue Tena BOKPYr HeNoOABM*KHOM OCU
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B 3TOM C/lyyae TpaekTopuu ToUeK Tesa AB/ATCA OKPYHKHOCTAMU. KnHemaTnyeckmmm
XapaKTepUCTUKAMU ABUMKEHMA ABNAI0TCA: Yr/108asd CKOPOCTh W, L@HTPOCTPeMUTesIbHOe
@, W TaHreHuManbHoe a,yCKopeHus.

PaccmoTpum BpalleHue Tena B MIHepLManbHOW CMCTemMe OTcyeTa
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MbICneHHO BblAeneHHan NA0CKOCTbL S BpallaeTcs BOKPYr OCU z. 3@ NPOMEeXKYTOK BpemeHu
oT t o t + At oHa noBepHeTcAa Ha yron ¢(t + At) — @(t)

Mo aHanornm c paHee pacCMOTPEHHOM CKOPOCTbLH MOYKHO MOYYUTh:

CpeaHtoto yrioBy CKOPOCTb W, = (p(t%z_(’m

A
YrnoByto CKOpoCTk (MpY paBHOMEPHOM ABUMHKEHUN w = A—f

m @(t+At)—@(t)

MrHOBEHHY0 yra10ByH CKOpoCTb w(t) = i
At—0 At

BbICTPOTY M3MeHeHMsA yr/10BOM CKOPOCTM B BpeMeHM xapakTepr3yeT yrioBoe yCKopeHue
€. MNpu pasHonepemMeHHoM asurkeHnn w(t) = wy + &+t

w(t+At)-w(t)
CpeaHee yrnoBoe ycKopeHue g, = ——— ——

m w(t+At)-w(t)

MrHoBeHHoe yrinoBoe yckopeHue e(t) = li
At—0 At

PaccmoTpeHHbIe XapaKTepucTUKM ONUCLIBAKOT BpallleHe Tena B LiesIoM U Kaxk4om ero
TOYKM B 4aCTHOCTU. [103TOMY TOUKaE, HAXOAALWAACA Ha PACCTOAHMM R OT OCM onuLieT ayry
oKkpy*kHOCTU AL = [ (t + At) — p(t)]R

_ i AL T @(E+AD-9(E) i
OueBngHo, uto v(t) = Al%r_I}O v [Alm%—m ]R = w(t)R

e v(+AD)-v(t) [ 4. w(t+A)-w(t) _
AHanorunyHo a,(t) = Alg‘% = [Al%m) — ]R = &(t)R
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a,(t) = © = w?(t)R
R
V. 3akpenneHune nly4eHHOro matepmana

3apgaua Ne T

LLIkne 1 pagmnycom R, n30bparkeHHbIN Ha pUC, BpallaeTca paBHOMepHO, genad n 06opoTos
3aBpemaT.

OH coeguHEH pemeHHOM Nepeaaven Co WKMBom 2 paanyca r.Co WKMBOM 2 *KECTKO
COeaVHeH WkKmB 3 pagnycom R. LLIkud 3 coeanHéH pemeHHOM nepegadent CO LUKMBOM 4
pagunyca r. PemMHM He NpoCKanb3bIBakoT.

TpebyeTca HanTK yr10BYH CKOPOCTb LWKMBA 4, @ Tak¥*Ke Moay A1 CKOPOCTU U
LeHTPOCTPeMUTeNbHOr0 YCKOPeHUs TO4KM E Ha pacCToaHnu /2 OT LueHTpa WwKuea 4

Coenas n 06opoTos 3a Bpema T, LWK1B nosepHysca Ha yron 2zn (B pagnaHax). 3HauumT,
2nn
yri0Baa CKOPOCTb @y WKMBa 1 ecTb a)lzf. Mopaynb v, CKOPOCTU TOUKMK A paBeH v,=w;R.

TaKoB e Moay /b Vg CKOPOCTU TOYKM B Ha LLIKMBE 2, MOCKO/IbKY PeMHW He
npockanb3biBatoT. CegoBaTenbHO, yr/ioBad CKOPOCTb LWKMBA 2 eCTb

1} vg __ o1R
r r r

YrnoBaa CKOPOCTb WKMBA 3 paBHa Yr/10BOW CKOPOCTH LKMBA 2:
UJlR

W03=0y= -

Mogaynb v ckopocTu To4kM C Ha WwKyBe 3:
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TakoB »ke Moay /b v CKOPOCTM TOUKKM D Ha wKyBe 4:

_0)1R2

v
b T

OTcroga HaxoAMM yrioBYH CKOPOCTb LWKMBA 4:

. =22 — ©1R? _ 27mR?
4T T 2 T 2

Mogaynb vy CKOPOCTU TOUKK E

v _1CO r_wlRZ_szz
E=,74' ™ o T o1r

Mogaynb LLeHTPOCTPeMUTeNbHOro YCKOPeHMAa ToYKK E:

12R* _ 272%n%R*
273 T2r3

1 2
an:EO\)‘l_ r =

V. [MPAKTNYECKAA PABOTA

Yuaumecs BbINoAHAT NPakTUYeCKyto paboTy (3agaHue a4na npakTMyeckom paboTs
npeacTas/eHbl Ha OTARNLHOM AOKYMEeHTe)

VI. [JomallHee 3agaHve
JTan pednekcum yuebHOM 4eATenbHOCTV Ha YPOKe.

Mo 3aBepLUIeHMNI0 YpOoKa YUnTe b akLeHTUPYeT BHVYMaHMe Ha MOCTaBAeHHbIX yYallMmMmcsa
Lenax, yTouHaeT, 4OCTUMIN X yyallimecs 3TUX Lesen, n 06bACHAeT 0CO6eHHOCTM
BbIMNO/IHEHMA AOMALLHero 3agaHus.

3agaya: npeacTaBneHo NA0CKOe Tesno, CoBepLuatoLLee ABMKeHre. 3a4aHbl CKOPOCTY ToYeK
A, B, C D, E. Ckopoctn Touek A n B onpegeneHsl npaBuabHO. BeiAcHUTE Kakme 13
ckopocTten Touek C, D, E onpeaeneHbl BepHO?

KuHemaTuka TBepgoro tena htweek.ru
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OTBerT: E.

1. [aH mexaHu3m, npeactaBneHHbln Ha pucyHke. Hantm MLUC 3sena BD npu yrae ¢,
pasHom 90 rpagycoB

D

OTteeT: 3BeHo BD npoaeTo B Kavatowemnca anemeHT C. Touka C HenogsuKHa. [losaTomy
crkopocTb TouKkKm C 3BeHa BD HanpaBnieHa BA0b 3BeHa. CKOPOCTb TOUKKM B Takke
HanpasneHa BA0b 38eHa. MLIC yxoguT B 6eCKOHeYHOCTb. J/IMHeMHble CKOPOCTM To4ekK
3BeHa BCe 0AMHAKOBbI. Yr10Bble CKOPOCTU PaBHbI HY/IHO.

2. [aH mexaHun3sm, npeacTtaBneHHbin Ha pucyHke. Hantu MLUC 38eHa BD npw yrae ¢,
paBHoM 45 rpagycoB
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OTBeT:

3. [aH mexaHun3sm, npeacTtaBneHHbin Ha pucyHke. Hantu MLUC 38eHa BD npw yrae ¢,

paBHom O rpagycos

OtBeT: Touka C - MUC

VAN A

KuHemaTuka TBepgoro tena
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OTBeTbTe Ha BONpoC: HabatogaTens 13 MaeyHoro Nyt CMOTPUT Ha ABuKeHue 3emnun. Ha
KaKue 3n1emMeHTapHble ABUKeHUA OH MOXKeT Pa3NoXxKnTb ero?

Cnucok nntepaTypbl:
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