mexanuka. [Ipaktuka ot 20.01.21
Tema: lunamuka
PaccMoTpuM  mOCNENOBaTENbHOCTh  PEUICHHS  HK3aMEHAIlMOHHBIX  3ajad.
[IpenBaputenbHo TpeOyeTcs O3HAKOMUTHCS (MO JIEKIMAM) M YSCHUTH OCHOBHBIC
3aKOHBI, TEOPEMBI, IPUHIIMIIBI U TIPHEMbl TUHAMUKH. [ TaBHOE: BCE 9TH 3aKOHBI U T.1.
HaJl0 YMETh MPUMEHHUTH K NOCTaBJICHHBIM 3a7adaM. B 0CHOBe IMHAMHKH JISKUT 3aKOH

Herotona (Ma = F ). Bor ¢ atoro 3akona u naunem.

Ilpumep 1

MartepuanbHy0 TOUYKY Maccoi M moAOPOCUIN BEPTUKAIBLHO BBEPX C Ha4aIbHOU
ckopocTtbio V. ConpoTHBIIEHNE BO3/1yXa HE YUUTHIBATD.

Hano: N\=10 m/c

Hatimu: makxcuManbHYIO BBICOTY MOABEMA - Npay

Pewenue

1. CocraBuMm pacueTHyl0 cxemy. BpiOepem cucremy KOOpJIWHAT, CM. pHC.,
TTOKA>XXEM BCC I[GP'ICTBYIOHIHG CUJIBI.
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CoriiacHo OCHOBHOMY 3aKOHY JHHAMHKHA COCTaBUM JuddepeHImaibHoe
YPAaBHEHHUE JIBUKCHUS

ma =F.
B naunoMm ciyqae MY = —G =—MQ, e Y — yckopenne (3amemnenne) tema
Maccoii M o Beprukamy, wm Y = —0.
2. JIBaXK1bl HHTETPUPYEM, ITOJTyIaeM
y=—gt+C;
gt’

y:—7—|—C1t+C2

3. OnpenensieM MOCTOSTHHBI UHTETPUPOBAHUS U3 HAYAIbHBIX YCIOBHM, @ UMEHHO:

npu t=0 y=0u Y =V . Tloxcrapmsis 5TH 3HAYCHUS B BBIIIC [ONyICHHBIC (HOPMYIIBL,
nonyuaem C1=V u C,=0.



4. OKOHYATENIbHOE PEIIEHNE TPUHUMAET BU

y=—0gt+Vpu 1)
t2
y=—T 4Vt @

HDMMellaHue: NoOJIYy4€eHHble KOHEUYHblEe YPABHEHUA HYMEPOBAMDb.

5. Camoe [JIaBHOE B 3TOM 3aj1a4e. KaK ONPEACITUTD Nyay U3 ITHX YPABHEHUH?
B BepxHeil Touku B ckopocTh Tena paBHa 0, T.e. yB = 0.TloxcraBmss 310
3HaueHue B ypaBHeHue (1), onpenensiem Bpems moibeMa, T.e. t=tag
0=-98t,g +10, orcromat,=1c.
HaiinenHoe t mojcraBisieM B ypaBHeHHE (2) 1 onpeneisieM Y=hpax

2
h :—9’871+10-1; 5.

max

OtBer: Npay=3 M.

llpumeuanue:. 6 nocneonem NyHKme  NOSACHAMbL  NOCAE008AMENbHOCHIb
mamemamuyeckux 0etucmaeull.

Bmopoit eapuanm pewenusn smoii 3a0auu

[Ipumenum Teopemy 00 M3MEHEHHHM KHHETHYECKOW 3Hepruu TO4Kku. CorjacHo
kotoport Ti-To=A, unu

mve mvVv2
ZB — ZA :_mghmax

Coxkparmras Ha M u yuutsiBasi, uto Vg=0, nmoixydaem

2
USRI,

Orcrona: hpax=5 m

Ilpumep 2

PucyHnox toT *e.

Jano: Nmax =10 wm;

Hatimu: HayanbHYI0 CKOPOCTbH - Va.



Pewenue

[Iynktel 1-4 1O BBIMOJHEHHMIO pelieHus, kKak u B npumepe 1. Ilomyuunu
ypaBHeHus (1) u (2).

5. Camoe [J1aBHOE B 3TOM 3ajja4e. Kak OMpeneinuTh Va U3 3TUX YpaBHEHUN?

B BepxHeir Toukn B umeeM Y = 0, y= hmax- IloacraBisis 5TU 3HAUEHUS B
ypaBHEeHUs | U 2, noaydyaem

0=-9,8t+V,

2
10:—%%?+VM

Pemasi cucteMy ypaBHeHus, HaxonuM Va=13,8 m/c

IIpumep 3
PucyHoOK TOT *e€.

/lano: Bpems niosieta tena t=tyga=4 C;
Haiimu: HavyanbHYIO CKOPOCTBH - Va.

Pewenue

IIyHkTbl 1-4 1O BBIMOJHEHUIO pemieHus, Kak W B npumepe 1. Ilomyunnn
ypaBHeHus (1) u (2).

5. CaMoe IJIaBHOE B ATOM 3aj1aue. Kak ONpeAeauTh Vo 13 3TUX YpaBHCHUI?

B moment manenus Yy=0, t=t\gpa=4 c. [loacTaBiss 3T 3Ha4YeHUS B ypaBHEHHUE (2),

2
9,8-4
HOJTy4aeM 0= ——2 +V a4 orcrona Va=20 w/c.
Ilpumep 4
M
Matcpnanbhan Touka M maccoih m = 1 «kr
, F PaBIOMEPHO JIBMXEICH TI0 OKPYKHOCTH CO CKO-
poctio U = 4 mfc. ONpeyelinT MOLYIIb UMY TTbCA
7 PaBHOMICHCTRYIOIEN BCEX CHA, NEHCTBYIOWIUX Ha
ITY TOUKY 34 BPCMS €€ JIBMOKEHHA W3 NONOKEHHH
! B nonoxenue 2,
Pewienue
[TpumenuMm Teopemy 00 U3MEHEHUH KOJIMUECTBA JBIKEHUS, COTIIACHO KOTOPOM

mV; —mV, =S
WIN B TIPOEKIIHSIX
mV]_X - mV OX: SX



rac VQ nu V]_ - Ha4dYaJIbHAasad MW KOHCYHAasid CKOpOCTI/I. HOI[CT&BH?[?I YUCJIOBBIE 3HAUYCHMUA,
HaxoaIum

1.0-1-4=—-4

~1.4-1.0=-4

[c?2 2
C y4eToM YHCIIOBBIX 3HAUECHHI, ITOTy4aeM S = Sx +S y — 5,66

PeMenHaA nepenaua HauvMHaeT ABHXEHHE M3

. COCTOHHUA HOKOS NOA JEHCTBUCM IIOCTOAHHOrO
MoMenTa napmi cun M = 2,5 H-m. Moments

MHEPUHH IIKHBOB omocurenwo HUX OceH Bpalle-
wia I, = 24, = 1 kr - M%. OnpeaenuTs yrioByio

' ckopocTs WKKBa I nocic rpex 06OpoTOB, eCnH
paudycel IKABOB R, = 2R, .

Pewenue

[IpuMeHuM TeopemMy 00 M3MEHEHMH KUHETHYECKOH dHEPIMU CHUCTEMBI, COTJIACHO
kotopoit T1-Tp=A. Tak kak cucTeMa NMPUXOIUT B JBUKEHHUE U3 COCTOSHUU IOKOS, TO
Tv=0. CnenoBarenbHo 11=T=A, tne T - KUHETHUYECKAs] DHEPTUS CUCTEMBI, COCTOSIICH
13 IByX WKUBOB. Onpenensiem 7.

2
1. %

2 2 2
Tt Jo® 050l (T 4 375,27

2 2 2

OmnpenensieM paboty 4 MOMEHTa 3a Tpu 000opoTa mkuBa 1
A=M .- =25-3-27 =471
YuursiBasg 7=A4, nonyyaem
0,3750,°=47,1
Orciona @ =11,2paolc

Ilpumep 6

Onpenenauts MOpyNb MOMEHTa M Mapel CU,
KOTOPBIH HeOBXOMMMO TPUIOXHTL K HIKHBY J
IV paBHOMEpHOTO nojseMa rpysa I BecoM
900 H. Pamuycer wkurogp R = 2r = 40 cm.




Pewenue

[TpuMeHuM PUHIUI BO3MOKHBIX TIEPEMEILICHU, COTIIACHO KOTOpoMy 04 =0.
Jlst nanHoTrO Cciyvas

G-&,—Mdp; =0
BripazuMm o1HO nepemMenieHue 4yepe3 Apyroe
r
&1 = 5(02I’ = 5(03 E r.
Otcronma

G-¢3%r—M5¢3:O

Cokpariast Ha 0@z, TOJTy4aeM

G-Lr—M =0.
R

O’20,2: M =90H - .

C y4eToM 4MCI0BbIX 3HAYEHUN HaxXoauM M: 900-

Iloooonwvie 3a0auu eKxnrouenvl 6 IK3AMEHAUUOHHDIE 3A0AHUA.

Eme pas:

Baumanne! OcoO0eHHOCTH UCTIOJIHEHUSI TUCTAHLIMOHHBIX 3aIaHUM, OTIPABIISIEMBIX
B JIMYHBII KaOMHET I MPOBEPKU: KOHTPOJIbHAs padoTa, PEIIeHHs TPAKTUYECKUX
M AK3aMEHALMOHHBIX 33/1a4 Y KaXJI0ro CTYJEHTA JOJDKHBI ObITh UACHTHYHBI, T.€.
BCE BbicTaBisieMble paOOThl BBITOJHEHbl WJIM B KOMIIBIOTEPHOM WM B
PYKONMCHOM (OJHUM MOJYEpKOM) BapuaHTe. KONMMM HWHTEpPHET-PEIICHUNd He
paccMaTpUBAIOTCS U HE YUUTBIBAIOTCS. B POTUBHOM Cily4ae CUMTAI0, YTO 3a1aHUE
BBIITOJTHEHO HE CAMOCTOSITEIIBHO.

Hwxe npuBogsitcs 10 3amad, oHy U3 KOTOPHIX BaM HAJI0 PEIIUTh CaMOCTOATEIHLHO U
BBICTABUThH B JIMUHBIN kKaOuHeT. HoMep 3amaun BeIOMpaTh 1Mo mocieanen mudpe mudpa
(Ne 3aueTknm).



7

Ha reno 3 peficteyer cuna F = 460 H napan-
NEJIBHO €ero IUIOCKOCTH onopsl. OnpepenuTs Mo-
IY7Nb CHITHI ABJTIEHHA TeNa 2 Ha CKUMaeMoe TeNo
1 tpy pasHOBecHn cuctemsl. (920)

1

Ha wxnun 3 pefictesyer cuna £ = 100 H. On-
PeHe/INTL C KaKOH CWIION TonkKarens 2 NpuxXH-
Maet perans ] x ONOpHOM IIOCKOCTH B NONOMXe-
HUM paBHOBecHs, ecnu yron a = 11°. (514)

> 2

Mepenarounoe OTHOLIEHHE YCPBAYHON mNepe-
paun neGepxu pasHo 50. Onpegenvty Momysis
cunet F, KOTOpYId HeOGXONHMO NPHIOKHTD K
pyxoarke anuHoi [ = 0,2 M gns pasHoMepHOro
nogsema rpy3a ! secom 4 - 10° H, Papuyc Gapa-
Banar = 0,12 m. (48)

: 3

K waryny AB urapHUpHOTO NApasenorpam-
Ma OABC npwroxena ropu3oHTaIbHAA cuna F =
= 50 H. Onpepenute moayss MomeHra M napel
CHJI, KOTOPYH HENOGXOMMMO NPHWIOXKHTB K K PHBO-
umny OA nnvsol 10 oM, pis 1010 4TOGH YpaB-
HOBECHTH MeXaHu3m. (4,33)

4

Onpepenuts OTHOWEHHE MEXIY BO3MOXHBI-
MH fiepeMeleHHsMu 5S4 M 85p Touek A u B
waryna AB mexanmama annuncorpada. (0,347)




=]

-Momeur unepuuu 3yGuatoro xosneca ! otHO-
CUTENBHO OcH  Bpawenus pased 0,1 kr . m°.
O6ups macca peiiku 2 ¥ rpy3a 3 pasna 100 xr.
OnpepgenuTe CKOPOCTh PCHKH NpPH €€ lepemerue-
HHMM Ha paccroanue s = 0,2 M, ecnu sHavane cuc-
TeMa Haxopunace B nokoe. Pagnyc koneca r =

= 0,1 M. (1,89)

Ry =&

12

6

Onroponnbie UMMMHIpKYECKHe KaTke | H 2
Maccofl 20 Kr xaxablit IPUBOAATCH B [IBHXKCHHE
U3 COCTOAHHA MNOKOA NOCTOAHHBIM MOMEHTOM
napst ¢un M = 2 H-m. Onpegensre ckopocts
ocell KaTKOB TNPH WX TepemMeiteHrd 11a paccTos-
Hue 3 M, ecmi paguycsl Ry, = R, = 0.2 M. (1)

7

HsncHue 1wKkMBa 2 pCMEHHOW Mepemauut
HAYMHAETCH W3 COCTOAHUA NOKOA NOM LEHCTBHEM
nocrosiioro Momeira M = 05 H-m. llocne
Tpex 0B0POTOB OJIMHAKOBBIE MO MACCe M pa3me-
paM 1UKHBbE [ B 2 MMCHIOT YIHOBY® CKOPOCTb
2 pap/c. Onpepenurs MOMEHT HHEPUMM OJIHOTO
IIKHBA OTHOCHTENBHO ero acy Bpawenus. (2,36)

4

Oupelendts CKOpocTb rpy3a 2 B MOMCHT
BPEMEHU, KOTDA OH ONYCTHICH BHU3 HA paccTOs-
HHEe § = 4 M, ecny Macewl rpysos m, = 2 Kr,
my; = 4 kr. Cuctema Ten BHayalle HaxOUHIach
B 1iokoe. (7,23)

2

OnnHaxosete Onoxy | U 2 maccon my =
= m, W pamycaMu Ry = R,, npeictaBnsmoime
coB0l ofHOpOAHbIE OUCKH, HAUMHAKT OBHXKEHHUE
M3 COCTOAHMSA HOKOA HOA LCHCTBHEM CHNbI TH-
xecry. Onpegenurs ckopacts ueHrpa C 6noxa [
1OCNe TOTO, KaK OH OMYCTHNCA BHM3 Ha paccro-
axue s = 1 m. (2,37)




