Модуль 3. Теория
Дополнение к теме «Динамика»

Силы в механике.

[image: image1.png]CTATUKA U TUOPOCTATUKA

1. MomeHT CHJIbI OTHOCHTEJIBHO OCH. Y CIOBHSI PABHOBECHS
TBepaoro Teja. Buasl papHoBecust

Paznen MexaHHKH, B KOTOPOM H3ydarOTCA YCJIOBUS PAaBHOBECHS TBEPBIX TEJI,
HasbIBaeTCA- crmamukoii, TaepOvimu TelaMyl HA3BIBAIOT Takue Tena, AepopMa-
[UAMM KOTOPBIX NPH AEHCTBUM HAa HUX BHEINHUX CHJI MOXHO MpeHEOpeub.:

Takue onpeaenenHus JAIOTCA BO BCeX yueOHMKax no dusnke. BakHo, onHako,
TIOHAMAaTh, YTO. HA NPAKTUKE CTATHKA M3yYaeT YCAOBMS, MIPU KOTOPHIX paBHOBe-
cue Tena Hapywaetcs. Ilpu. HapymeHHH paBHOBECHS TeJO MOXKET COBEpLIaTh
qmubo  moctynarenbHoe, .nmbo  BpaulaTelbHoe, JIMOO  BpalaTeNsHO-
TI0CTYNaTeNbHOE ABHKEHHE. B 3TOH CBA3H, YCIIOBHS PABHOBECHS TBEPAOTO TeNa
HMCIOT BUL:

1) ZF F+F,+..+F,=0, 6.1)
i=l N
T. €. 8eKMOpHas c;wwua 6Cex CUfl, NPUNOdICEHHEIX K Meny, donxcna Beims pas-
Ha HYMo;

12) ZM =M, +M,+..+ M, =0, (6.2)
i=1

T.€. aneefpauNeckas CyMMA MOMCHINOG CUT OMHOCUMENLHO mo6ou ocu
dondxcna Guimes pasHa wymio.

HanomupMm BaM, 4T0 Takoe MOMEHT CHIIBI OTHOCHTENBHO OCH.

{'chu TEJI0 MOKET BpallaThest BOKPYr 0cH O, ¥ B TOUKE A K TeJIy MPUIokKeHa
chana F OPHYEM JIMHUA I[eﬁCTB[flﬂ 3TOM CUIBI JIEKHT B lUlOCKOCTP[ NEPNEHAUKY-
NAPHON OCH BPALUEHUS.

Kparuaitmee paccTosmue (A nepneﬂmxympa) OT OCH BPAilieHUs 1O

JIMHHM JEHCTBHA CHIIB F Ha3bIBAETCS TUIEYOM CHIIbI F

MomeHToM CHilbl F OTHOCHTEINLHO 0cH.O (Ha pHCYHKe OHa nepneHmmy-
JISPHA [UIOCKOCTY 4ePTexa) Ha3bBaeTcA (U3MUecKas BeNHUUMHA M, paBHast Mo

MO)IymO nponsseneﬂmo BEJIMYUHbI CIJIb1 ﬁ Ha Ine4o II
Mz=FL . (6.3) |

Tlpu atom nepen npoussenenneM (F - 1) B ypaBHeHuu (6.2) cTaBHTCA 3HAaK
«», ECIIH CUIld BPAIUAET TEJIO MO YAaCOBOMH CTPENKe, U 3HAK «+» — €CJIH NPOTHB
4acoBOH CTPenKu.




[image: image2.png]PaccMotpum npumep (puc. 82):
M, =-F,-0B<0,

M, =F-0C>0;
M =FE-0=0,

Tak KaK TOYKa 0 JIC)KHUT Ha Hpi{MOH OInpencAr-
wen Hanpasne}me IIEI/ICTBHH CHJIBI F





 При решении задач на данный раздел «Силы в механике» применяем знания теории по теме «Динамика» и новый раздел механики «Статика». Рассмотрим данные задачи.

[image: image3.png]1. Kakasa u3 npuBefeHHLIX HUMKe QOpMYJ BeipaskaeT 3akoH I'yxa? §

A.F=ma. B.F=pN. B.F, =—kx. I‘.F:GmR—Af.

2. Bpycoxk maccoil m OIBUIXKETCS BBEPX II0 HAKJOHHON IJIOCKOCTH,

K02hGULIMEeHT TPEHUA CKONbXKeHud |l. UeMy paBeH MOZAYJIbL CH-
JIbI TpeHuH?

A. mg. B. umg. B. umgsina. T. umgcosa.

3. Ha pucyHKe mnpejcrasieHbl rpadHKH 3aBH-

4. IBa mapa Maccoil m KaKAblii HaxOLATCA Ha DACCTOAHHUM 7

5.Ha pucyHke wnsofpaskeH TOHKHN HeBeCo-

6. Ha xaKy!o MakCHMAJILHYIO BEICOTY MOJKET MOZHMMATDL BOXY HACOC,

CHMOCTHK MOAyJe#l CHUJI YIPYrocTu oT jedop-

Mauu®| I8 Tpex upy:xmH. Kakoe ma cie-

AYIOIIUX YTBEPYKACHUU OPaBUILHO? F 1

A, JKecTKOCTb IEPBOH NPYXHUHEL GOJbIIE 2
$KeCTKOCTH BTOPOIl IIPYKHHBI, 3

B. ecTKoCTh NEpBON NPYKUHBEI MEHBIIIE
YKECTKOCTH BTOPOMl TIPYIKMHBI.

B. ecTKOCTHh BTOPOIl NPYKUHBI GonbmIe x
SKECTKOCTH II€PBOM NPYKIHEI.

T. MecTKOCTH BTOPOIT IPYIKUHBI MEHbIIIE
SKECTKOCTH TPeThel HPYXKHHEIL.

JZPYT OT Apyra M HPUTATHUBAIOTCA C I'DABUTALMOHHOH cuJoi F.
Yemy paBHA CHJIa DABUTALMOHHOIO HPUTSXKEHUS OBYX APYIHX
IapoB, eclIM Macca ORHOrO 2m, Macca apyroro m/2, a pac-
CTOAHHE MeXAy UX neHtpamu 2r?

A. F/2. B.F/4. B.2F. T.4F.

W

MBI CTEp)XeHb, K KOTOPOMY OPHJIOXKEHEI
cunret F, =100H u F,=3800H. Yro6st 1
CTep)KeHb HAaXOAWJCA B paBHOBecHH, ocb ; R LR S
BpallleHUA JOJKHA IPOXOAUTH Yepe3 TOUKY 1'7; -

A 1. B.2. B.3. T.4.

eclIu co3jaBaeMblil UM nepenayn naBieHus pasen 200 xkIla?
A. 0,02 M. B. 20 m. B. 2.10° m. T. 200 m.





[image: image4.png]7. HOpysxuny, xecTkocTs xoropoit 100 H/m, paspesaru ma ase
paBHBIE UacTH. YeMy paBHA KECTKOCTb KaXIOH NPYKUHBI?
A, 50 H/m. B. 100 H/wm. B. 200 H/m.  T. 400 H/m.
& pu uccnesoBaHuu 3aBUCHMO-

CTM CHJALI TPEHHS OT CHJIBL F'P'}lls mmpenp e
IaBeHUA GBLLTM TIONYYEHBI De- 1’0 __5__’;__{__{_;__1
IyABTATHI, IPEACTABICHHbIE HA R RO !
rpaduxe. Haubosee TOYHO OT- ’ L N
paxcaeT pPesyJbTATHl OKCIEDH- 0123456 FH
MEHTa 3aBHCHMOCTD

A F, =0,3F,. B. F,, =0,2F,.

B. F, =0,1F,. T. E,, =0,4F,.

9. CpasruTe MoZyNb Beca Tela Ha noiioce P, Ha cpexaHeit mwupore
P, n Ha axBartope F,.

A . B=F =P B. R >F > P,
B. B <P <P, I.E>P>PB,.

B Bo cxonbKO pas cwna npATdKeHuss 3eMmau K Cosnny Gosbie
cranl npursaikenus Meprkypua k Conany? Macca Meprypus
cocrasnsger 1/18 maccer 3emiam, a pacmoioxer ox B 2,5 pasa
bmxe xk Conrnny, uem 3emis. '

A. B 2,25 pasa. B.B 2,9 pasa.
B. B 7,5 pasa. T'.B 18 pas.

L. Onpezenure TOPMOSHOM HyTH aBTOMOOWUIH, HAaYaBUIEr0 TOPMO-
XeHNEe Ha POPM30OHTAJBHOM ydYacTKe Imocce ¢ KodbhdunueHTOM
perna 0,5 TpM HAUANBHON CKOpocTH gBMsKemus 15 m/e. Ve-
KOpeHne CBOOOJHOIO MafeHuA NpUMuUuTe paBHsiM 10 M/cz.

A.90 M. B. 45 m. B. 22,5 m. . 11,25 m.

Bpycok Maccoit m pBuUKeTCA DPaBHOYCKO- '

PEeRHO [0 TCOPU3OHTAJIBHOM MOBEPXHOCTH « F
—aX AeHCTBYMEM CHIBI F, KAK.[MOKA3AHO HA a
pmcyake. Kosbduuuent Tpenus CKoIbKe-

a5 paBeH |. MoOAyib CHIEI TDEHHUS PaBeH

A u(mg -Fsina). B. Fcoso. @

i,

B. mgcosa. I. p(mg + Fsina).




Привожу решение задач данного варианта.
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Литература: С.Н. Борисов, Л.А. Корнеева  Интенсив Физика Москва «ВАКО» 2005

Отличник ЕГЭ Физика Решение сложных задач ФИПИ «Интеллект – Центр» 2010

В.А. Орлов Физика Задания для самопроверки и контроля.  Москва ИЛЕКСА 2008 Предлагаю задания для самопроверки по теме «Динамика»
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1. Kakue ua3 mepeuyucineHHBIX BeanuwH BekTopHble? (1 — wmacca;
2 — cuna; 3 — cropocTh; 4 — yCKOpeHwue.)

A. Tonsko 1. B.1,2u 4. B.2, 3ud4. r.1,2u3.

2. Ha pucyHre uso0paskeH rpaduk 3a- v, m/cd
BHCHUMOCTH MOZYJA CKOPOCTH BaroHa
OT BpeMeHH. B Kakue OPOMEXYTKH
BpEeMeHHM DaBHOZeHCTByOIad CHII,
JEMCTBYIOIINX HA BArOH CO CTOPOHBI
JAPYTHX TeJl, paBHA HYJIIO?

A.Or 0 mo ¢, mor t, go t,. B.Or 0 go t, mor t, go ¢,.
B. Or t, mo £, mor t, Jo t,. I'.Or ¢, go £, mor & no f,.

3. Ha pucyHKe NOKa3aHBl TPU CHJLI, HEHCT-
BYIOI[ME HA TEJI0, ¥ €ro MTHOBEHHAs CKO- F,
pocts. Kyzna HanpaBieHo yckoperue Tena? 7

v 2
A. Bnpaso. _"Eq_’
B. Baeso. 2
B. Beepx.
I'. Brus. F

4. K remy, KOTOpoe MOMHO CUHTATH MATepPHATLHON TOYKOI, IIPUJIO-
sxensl n8e cuietl F, =2 H u F, = 3 H nox npaMeIM yroioM IDYyT K
Apyry. YeMmy paBeH MOAYJIb PABHOZEIMCTBYIOLIEH 3TUX CHI?

A. 1H. B. 13 H. B. 5 H. T. 13 H.

5. [lBa y4YeHMKA pacTATUBAIOT JWHAMOMETD B NPOTHBOIOJIOKHLIE
cropousl ¢ cumamu 50 H kaskapri. KakoBo mokasaHue JUHAMO-
MeTpa B 3TOM caydae?

A. OH. B. 50 H. B.100H. T.502 H.

6. Kax Gyger nBuraTeca TeJo Maccoii 6 Kr Ioj JAedCTBHEM IIOCTO-

AH”oM cuabl 3 H?

A. PasnomepHO, co cKopocTsio 2 M/c.

B. PasnomepHo, co cxopocrsio 0,5 m/c.

B. PaBHnoyckopeHHO, ¢ yCKOpeHUEM 2 M/c”.
I'. PaBHOycKOpeHHO, ¢ ycKopeHueM 0,5 M/cz.

7.Cuna F coobwaer Teny maccoil m yckopeHue a. Hsmenurca
JIM, & ecJM M3MEHHTCHA, TO KaK YCKOPEeHHEe Teja, eCIH Maccy Te-
Ja ¥ gefiCTBYIOIIYIO HA HEero CHIYy YBeJH4uTh B 2 pasa?

"A. VBenuuntcs B 4 pasa. B. YMenpmuTca B 4 pasa.
B. ¥YBennuurcs B 8 pas. T'. He usmeruUrcd.





[image: image9.png]8 Ha pucyske mpejcrasied Trpadux 3a- F, H
SACAMOCTH MOAYJIA DaBHOJEMHCTBYOLIEH
caTel F, peiicTByrouwiedl Ha NPAMOJIM- 4 .
=effHO JABUOKYyINEeCH TeJo, OT BpPEMEeHH. 9 '
Yewy paBHO H3MEHEHHE CKODPOCTH Teja '
maccoit 2 xr s3a 4 c? Cuuraiire, uTO Ha- __...__.T.:_>
TpaBeHne CKOPOCTH He M3MEeHUIOCh, o 12 1tec
A, 4 m/c. B. 8 m/c. B. 16 m/c. T. 32 m/c.

® MaccurHbiii py3 noaseureH Ha HHTH 1 (cM. pu-
evBok). CHHBY K TIpy3y NPHKpEIJieHA Takas xKe
=uTh 2. 3a HUTL 2 MENJIEHHO TAHYT BHU3Z. akoe ms

i CIEAYIOIIMX YTBEPIKAEHHUU NpPaBUIbHO?

A. O6opsercss HUTH 1. B. Obopsercs HUTH 2. 2
B. O6e HuTHU 060PBYTCSA OJHOBDEMEHHO.
T. Heorga obpeiBaercsa HUTH 1, a uHOrKa — HUTH 2.

M Ha pnmcyuxke npeacraBler rpapux 3sa-  F
BECUMOCTH CHJIBI, ZefCTByIOIel Ha TeJo,
IBIKYIEECH MPSMOJUHENHO, OT BpEMEHH.
B xaxoMm WHHTepBasie BPEMEHH CKODPOCTH
Tesa yOpIBaza, €CO¥ HAUpaBIEHHWe CHJIBD
COBIIANAET C HATIPABJICHUEM ABIKEHNA?

A. B untepsane 1-3 ¢c.  B. B unrepsaiue 3-4 c.
B. B unrepsane 4-5 c.
T, TaKkux MHTepPBAJIOB BpeMeHH Ha rpaduxe Her.

11. Yenosexk maccoii 50 Kr, cUAA B JIOJKE Ha 03epe, IMOATATUBAET K
cebe ¢ IOMOILBIO BePEBKM BTOPYIO JOAKY. Macca Kaknoil tofgxu
200 xr. Kaxoe paccrosiHue mpoipeT Bropas Jozka 3a 10 ¢?
Cuna matsoxerus sepesku 100 H. CompornenermeM BOABI IIpe-
He6peusb, B HAUAIBHEIN MOMEHT 06e JIOAKH IOKOUIKCE.

A.20 M. B. 25 M. B. 40 M. T.50 M.

12 I'pys, noABelleHHBLIN Ha HUTH, JBHXKETCH Me-
any rouxamu 1 m 3. Kaxoe n3 Huxe IpuBe-
JEeHHBIX YTBEeD:KACHHIH NpaBUIbHO?

A. Curna HATAIKEHHA HUTH MaKCHUMAaXbHA
B TOuKe 2.

B. Cuna HaTsa)KeHUd HUTH MUHUMAJIbHA
B TOUKe 2.

B. Cuuia HaTsXKeHNA HUTH MaKCHAMAaIbHA
B Touke 1.

I. Cuya HaTS)KeHHsT HUTY MAKCHMAaJIbHA
3 rouKe 3.

ol i2345¢%¢





