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BBEJEHUE

Lenpto y4eOHO-METOAMYECKOr0 MOCOOUSl MO BBIMOTHEHUIO KOHTPOJIBHOW pabOThI
Ned  gBnsieTcss okazaHMe METOJWYECKONM NOMOIIM CTYJIEHTaM, H3Yy4alolluM pa3Jielibl
«IIpunuun JlanamOepa. AHanuThueckass MeXaHuUKa» B aucuuiuinHe «Teopetuueckas
MexaHukay. [IpuknagHele 3aauu 3TOW TeMbl IPUMEHUMBI U B IPYTHX pa3zeliax Kypca, a
TaKKe B JUCUUIUIMHAX « Teopus MexaHu3MOB U MallnHy», «Pusukan, «/lerann mamun», B
pslie CrielUalbHbIX JUCHUTUINH.

KonTtponbsHas padora Ned BkirovaeT B ceOsl 1Be 3aa4u:

- 3amada /I3 «OmpenerneHre OUHAMUYECKMX PEAKIWM C MOMOIIBI MPHUHIMIIA
JHanambGepa»,

- 3amava /4 «IIpumeHeHue oOIIEro ypaBHEHUS AMHAMUKUA K HCCIEAOBAHUIO
NBWKEHUSI MEXaHUYECKOM CUCTEMBI C OHONW CTENEHBIO CBOOOIBIY.

Homep BapmanTa dYepreka M MCXOJHBIX JAHHBIX COOTBETCTBYET IOPSIKOBOMY
HOMEpPY CTYJEHTA B CIIUCKE TPYIIIBI.

YKA3AHMUA 11O BBIITIOJTHEHHUIO 1 O®OPMJIEHUIO PABOTDI

KonTponbeHas pabora BbIModHsETCS Ha jJuctax (Gopmara A4 B COOTBETCTBUHU C
I'OCT 2.105-95. Tlons ouepumBarorcss pamkoit (mo I'OCT 2.104), mepBbiit auct (c
paMkoil) — TUTynbHBIN (cM. [lpunokeHue), Bce MOCIEAYrOIIUE JIUCTHI (C paMKO) — ¢
yKa3aHUEM TMOPSAJIKOBOIO HOMEpa CTpaHMIbl. 3aluCH BEAYTCS Ha JIMIEBOM CTOpOHE.
ThlIbHAS CTOPOHA — JIJIs1 3aMEYaHUN U OTBETOB MPU 3aIUTE PaOOTHI.

BrinosniHeHne paboThl HAUMHAETCS C 3alMCH UCXOJHBIX JIaHHBIX. B Xone pemenus
3a/layu JOJKEH OBbITh BBIMOJIHEH YEPTEXK, HA KOTOPOM C Y4E€TOM BBIOpaHHOro macumrada
JOJKHBI OBITh M300pakKeHbl BCE BEKTOPA MEPEMEILEHUNH, CKOPOCTEH, YCKOPEHUIM TOYEeK U
JNEUCTBYIOIIMX CcHJ. YepTexK NOKEeH ObITh aKKypaTHBIM, HArjsAHbIM. Pemienue 3amauu
HEOOXOJIUMO CONMPOBOXKJIATh KPATKUMU Pa3bsICHEHUSIMU (Kakue (OpMyJibl HIH TEOPEMBI
MPUMEHSIOTCA, OTKyAa IMOJY4Y€Hbl T€ WJW WHBIE Pe3yJbTaThl), HEOOXOAMMO MOAPOOHO
u3JlaraTh BECh X0/ pacueToB. B KOHIIE JOKHBI ObITh IaHbl YUCIEHHBIE OTBETHI.

B onekrponHoM BapuaHTe O0QGOpPMIIEHHS KOHTPOJIBHOM paloThl J1OMyCKaeTcs
BBINIOJIHEHHUE YEPTEKa BPYUHYIO C MOCIEIYIOIIMM €ro CKaHMPOBAaHHMEM U BCTABKOU B
TekcToBbId ain. Otneuatannsii B MS Word (Open Office) Texct Moxker OBITH
odpopmiien 6e3 coomoaenus 'OCT 2.104 (6e3 pamok).
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13AJAYA 13
OMNPEJAEJEHUE JUHAMUYECKUX PEAKLIUI C MOMOLIBIO TPUHLMIIA
JTAJIAMBEPA

1.1 TIPUMEP BBINIOJIHEHUA 3AJAHUSA

Mexanunyeckas cucreMa

(pucynok 1.1) cocrout u3 Baia

3/, AB, Gapabana amamerpom D wu
BecoMm QQ ¢ HAMOTAHHBEIM Ha HETO

M L TPOCOM,  NEPEKUHYTBIM  Yepe3

MOABMKHBEIM OJIok E, m Onoka

r

! o e b . d N mectepen (Becom G, u  G,),
~ fr, COEMHSFOIINX BaJI c

| 7
@& | H= == anektpoasurarenem. K meHtpy
P |\ 77 D wﬁj Onoka E Ha HuTH monBelieH rpy3
Gy A = 13 B Becom P . Omnpenenuth peakiuw,
SE < BO3HMKarole B onopax A u B,

2 g
k Ipu NOABEME Ipy3a C 3aJaHHBIM
E YCKOpPCHHEM a .
P

Pucynok 1.1

Breigenum TBepaoe Teno, Hanpumep, Ban AB Bmecte ¢ 6apabaHoM M mIecTepHen
(pucyHok 1.2). M300pa3um Bce cuiibl, JEHCTBYIOLIME HA HETO (AKTUBHBIE, CUJIbI pEaKIUi U
CWJIBl HHEpPLHUHU). YYTeM, YTO CO CTOPOHBI INECTCPHU Baja »dJICKTPOJBUTATENS Ha
mectepHio Bana AB jelcTBYIOT TpM cocTapisiomux: R.. — oceBas cuma, R = —

oc 0K

OKpyxkHas cuia u R,

Ha JIB€ COCTABIIAIONINE, B MOAIIUIIHUKE B — Ha Tpw.

Cunpl, aeilcTByroniMe Ha ImiecTepHio Baima AB co cTOpoHBI MIECTEpHH Baja
DIIEKTPOJBUTATENS, MOTYT OBITh BBIPQKEHBI Yepe3 OKPYKHYI COCTaBISIOUIYIO
CJIEAYIOIHUM 00pa3oM:

.0 — paduanbHas cuna. B mogmmnHuke A peakiusi packiiagblBacTCs

Ry = R .0 -sing,
R0 = R tda -cose,

I7ie YroJl 3alleIUIeHUs] ¢ NMpUHUMAaeTcs paBHbIM 20°, a yroj HayaJabHOIO KOHYCa ¢ MOXET
OBITh OJICUMTAH, UCXOS U3 3aJaHHBIX Pa3MEPOB LIECTEPEH.
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Pucynoxk 1.2

MowmenTtsl cun uHepnuu mecrepHu M, u Gapabana M [ HampaBieHbl B

CTOPOHY, IPOTHUBOIOJIOKHYIO YTIIOBOMY YCKOPEHHUIO.

Onpenenum cuiny T, ¢ KOTOpOH Tpoc AEHCTBYET Ha
O0apaban. M3o00pa3um otnensHo 0ok E u Hapucyem Bce
CHJIbI, JEHCTBYIOIME HAa HEro, BKIIOYAs CHIIBI HHEPIUHU
(pucynok 1.3). Becom camoro 6ji0ka npeHeOperaem.

Cornacio npuniuny Jlamambepa, m00aBUB K 0
aKTUBHBIM CHJIAaM W CHJIaM PEaKIUi CUIIbI WHEPIH, MOKHO
UCIIOJIb30BaTh  YpPaBHEHUS  CTAaTUKA  JUISS  PCIICHHS
ITUHAMHWYECKUX 3a7a4. 3aluilieM

=~

YR+ 1@ =0, o
Pucynoxk 1.3

L]
WM, YYMTHIBAs, uTo BecoM Onoka E mpenebperaem u | =T B mpoexuun Ha och Z,
HMCEM CJICAYIOIICC BLIPAKCHHUC!
—P-@" +2-T =0.

P(a+9)
29
MowmenTs! cun uHepuuu mectepuu (M%) n 6apabana (M ;") ompexnenstorcs 1o
dbopmynam

P
3necs " =ma=—a, torgacuiaa T paBHa T =



.
G,-r/-4a 2G,rfa un QD?* QDa
= M6 = J6 XD = = -

29-D Dg ¢ 8g 29

un _
Muo=d,, 6=

4a-r,

311ech yIriaoBoe YCKOpEHHE &, = , TJIe @ — yCKOpPEeHHeE Tpy3a.

I

Hcnonp3yst npuanun J[amambepa, COCTaBUM YpaBHEHHUS YCIIOBHOTO PaBHOBECHS IS
Bajla AB c 6apaGaHoM u mecTepHEi:

ZXZO, XA+XB_R0K:0;
>Y =0, R,+Yg=0;
ZZZO, ZA+ZB_Rpaﬂ_G2_Q_T:0;
SM(F)=0, Z,-k+Zg(k+b+d)-T(k+c)-Q(k+b)~R, -1, =0;
ZMY(IT)ZO’ T'%_ROK'r2+MgH+MgH:0;

SM,(F)=0, —X,k-Xg(k+b+d)=0.

JlaHHasi cucTteMa MPENCTaBISIET COOOM CUCTeMY IIEeCTH YPaBHEHUW C IIECThIO
Heu3BeCTHBIMH X 5, X5,Yg,Z,,Z5, R, . PemmB cucremy ypaBHEHMH, ONpeneanM

HCU3BCCTHLIC PCAKIIMU B OIMOPax MCXaHHU3MaA.

1.2 BAJAHME JIJISI CAMOCTOSATEJABHOM PABOTBHI

JlaHo: MeXaHWUYecKasi CUCTEMa, COCTOsIIIasi U3 Bayia ¢ 6apabanom Becom Q u Oyioka
mecrepeH (Becom G, m G,). Ha OapaGan HamaTbIBaeTcs TPOC, K KOHIy KOTOPOTO

MOJABEIIEH I'Py3 BecoM P, IBUTAIOMuUiAcs ¢ YCKOPEHHEM a .

HaiiTu: nunamuyeckue peakuuu B noamunHukax A u B, a Takxke HaTsSKEHUS
peMHeit (BapuanThl 1, 7, 12, 14, 16, 20, 22, 27) u okpyxHoe ycuiaue (BapuaHThl 2-6, 8-11,
13, 15, 17-19, 21, 23-26, 28-30).

BapuanTsl 3aanuii npeacrapiensl B Tadnuie 1.1, cxembl AJisi KaKJI0T0 BapuaHTa —
Ha puc. 1.4-1.7.

ITpumeyanus:

1) koadpunment Tpenus f pasen 0,2 (mas cxem Ne3, 6, 8, 11, 12, 14, 15, 17, 19,
20, 21, 25, 27, 29, 30);

2) WKKUBBI U 0apadaH MPEICTaBIISIOT COOO0M OTHOPOIHBIC IIMIIHHIPHI;

3) npuHsTh, yto oceBas R,. u pagmamsHas R pao CUIBl BO3HHKAIOT TONBKO B

KOHMYECKUX Nepeiayax;

4) UMIMHAPUYECKHE MepeJayl CUUTATh MPSIMO3YyObIMU;

5 T =2t, T — HarsbkeHue BenylIeii BETBU peMHs, I — HAaTsSH)KEHUE BEJJOMOU BETBU
pPEMHSI.
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Tabmuma 1.1
0 P G |G, Q ] | D| K b C d a
Bap.. { H | H H MM | MM | MM | MM | MM | M | mm | M/
1 | 12000 | 60 | 100 | 1500 | 350 | 600 | 300 | 300 | 700 | 200 | 500 | 3,8
2 | 11000 | 75 | 120 | 2000 | 360 | 720 | 300 | 350 | 700 | 250 | 600 | 3,5
3 | 10000 | 55 | 110 | 1600 | 320 | 600 | 280 | 400 | 600 | 300 | 500 | 2,8
4 | 10000 | 70 | 120 | 1800 | 350 | 600 | 250 | 300 | 650 | 250 | 450 | 4,2
5 9000 | 60 | 95 | 1200 | 350 | 525 | 250 | 350 | 500 | 300 | 400 | 3,9
6 8000 | 50 | 90 | 1000 | 340 | 630 | 320 | 400 | 550 | 300 | 450 | 7,6
7 | 18500 | 50 | 100 | 1000 | 300 | 560 | 300 | 500 | 700 | 400 | 600 | 4,6
8 9500 | 45 | 100 | 800 | 300 | 500 | 270 | 500 | 600 | 400 | 550 | 1,1
9 8000 | 40 | 90 800 | 300 | 450 | 260 | 550 | 750 | 350 | 600 | 1,2
10 | 12000 | 40 | 85 750 | 290 | 450 | 220 | 400 | 650 | 300 | 600 | 4,5
11 | 8500 | 60 | 110 | 1000 | 300 | 400 | 400 | 200 | 600 | 250 | 500 | 4,5
12 | 9000 | 65 | 115 | 1200 | 400 | 450 | 300 | 300 | 650 | 300 | 600 | 6,3
13 | 6000 | 70 | 100 | 800 | 600 | 650 | 300 | 300 | 700 | 350 | 550 | 3,9
14 | 8000 | 80 | 105 | 850 | 550 | 700 | 500 | 500 | 750 | 400 | 650 | 14,8
15 | 11000 | 55 | 95 900 | 450 | 550 | 400 | 400 | 800 | 300 | 700 | 2,4
16 | 12000 | 60 | 100 | 1500 | 350 | 600 | 300 | 300 | 700 | 200 | 500 | 3,8
17 | 11000 | 75 | 120 | 2000 | 360 | 720 | 300 | 350 | 700 | 250 | 600 | 3,5
18 | 10000 | 55 | 110 | 1600 | 320 | 600 | 280 | 400 | 600 | 300 | 500 | 2,8
19 | 10000 | 70 | 120 | 1800 | 350 | 600 | 250 | 300 | 650 | 250 | 450 | 4,2
20 | 9000 | 60 | 95 | 1200 | 350 | 525 | 250 | 350 | 500 | 300 | 400 | 3,9
21 | 8000 | 50 | 90 | 1000 | 340 | 630 | 320 | 400 | 550 | 300 | 450 | 7,6
22 | 18500 | 50 | 100 | 1000 | 300 | 560 | 300 | 500 | 700 | 400 | 600 | 4,6
23 | 9500 | 45 | 100 | 800 | 300 | 500 | 270 | 500 | 600 | 400 | 550 | 1,1
24 | 8000 | 40 | 90 800 | 300 | 450 | 260 | 550 | 750 | 350 | 600 | 1,2
25 | 12000 | 40 | 85 750 | 290 | 450 | 220 | 400 | 650 | 300 | 600 | 4,5
26 | 8500 | 60 | 110 | 1000 | 300 | 400 | 400 | 200 | 600 | 250 | 500 | 4,5
27 | 9000 | 65 | 115 | 1200 | 400 | 450 | 300 | 300 | 650 | 300 | 600 | 6,3
28 | 6000 | 70 | 100 | 800 | 600 | 650 | 300 | 300 | 700 | 350 | 550 | 3,9
29 | 8000 | 80 | 105 | 850 | 550 | 700 | 500 | 500 | 750 | 400 | 650 | 14,8
30 | 11000 | 55 | 95 900 | 450 | 550 | 400 | 400 | 800 | 300 | 700 | 2,4
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BOITPOCHI IJ51 CAMOKOHTPOJIA

1 Yro Ha3pIBaeTCs TIIaBHBIM BEKTOPOM CUJI MHEPLUU?

2 Yto Ha3bIBAECTCS TJIABHBIM MOMEHTOM CHJI HHEPLHH?

3 KakoBbl MOJyJIb W HalpaBJICHUE TJIABHOTO BEKTOPA CHUJI MHEPLIMHU MEXaHUYECKOH
CUCTEMBI?

4 K yeMy npuBOJATCA CWJIbI MHEPLMH TOYEK TBEPAOrO Tejla MPH Pa3InyHbIX
CIIy4asiX €ro JIBUKCHUSA?

5 B uem 3akmrouaetcs cymHOCTh npuHIuna JlanamOepa i MatepuanbHOW TOUKU U
CUCTEMBI?

6 Kakum ycioBHsIM yJIOBIETBOPSAIOT B 0001 MOMEHT BPEMEHHU IJIaBHbIE BEKTOPbI
BHEIIHUX 33JaBa€MbIX CHJI, PEAKUUH CBA3€H M CWJI HHEPUUU TOYEK HECBOOOJHOMU
MEXaHUYECKOM CHUCTEMbl UM TIJIABHBIE MOMEHTBl 3THX CHUJI OTHOCHTEJIBHO Jt000T0
HEMOIBUKHOTO LIEHTpA?

7 Ilpn Kakux yCJIOBHSIX AUHAMHUYECKUE NTaBJICHUS BPALIAIOLIETOCS Tejla Ha ONOPBI
PaBHBI HYJIO?

8 KakoBO 4MCIIO M KaKOB BHJI YPAaBHEHMH, BbIpakarolux npuHuun JlanamOepa 1is
HECBOOOJIHON MEXaHUYECKOW CUCTEMBI B MPOEKUMUAX HA OCH KOOPAMHAT MPU Pa3IUUHBIX
CIIy4asiX pacloJIOKEHNS HA IJIOCKOCTH U B MPOCTPAHCTBE BHEIIHUX CUJI, PEAKLINN CBA3EN
Y CWJI HTHEPLUU?
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2 3AJIAYA /14
IMPUMEHEHUE OBIIEI'O YPABHEHUSI JMHAMUKHA
K UCCJIEJOBAHUWIO IBUKEHUS MEXAHUYECKON CUCTEMBI
C OJTHOM CTENEHBIO CBOBO/IbI

2.1 IPUMEP BBIIIOJIHEHUSA 3ATAHUA
Jlis 3ajaHHOM MexaHUYecKor cucteMsbl (puc. 2.1) onpenenuTs yckopeHue rpy3a A u

HaTsHKeHus Huteil. Cucrtema ABWIKCETCS M3 COCTOAHUMSA ITOKOS, MOMCHTBI COIIPOTHUBIICHUS B
MNOAIIUITHUKAX HC YUYUTBIBATh, MaCCaMH HUTEHU HpeHe6peqb, HUTHU HC PaACTAKHUMBI.

K /E\
D o\ \g

Ay

Puc. 2.1

Hano: m,; mg, Rg, rg, i; my, Ry, f,;
| — pammyc mHepuum Onoka B, mpu BpamieHHH ero BOKPYT OCH TEPIEHANKYISPHON
wiockoctu ueprexa; f, — koadpduument Tpenns kayenus mis karka D ; xarok D —

CIUIOLIHON OJHOPOJAHBIA UIIUHAIP.

Pemenne. OmnpenenuMm HanpaBieHUE ABW)KEHHUS CHCTEMBl, yKa3aB HaIlpaBJICHUE
ycKopeHus Tpysa A, mokaxkeMm Ha puc. 2.2. 3agaBaemble cunel: G,, Gg, G, peakuuu
ceaseit N, N, (nanpasnenne N, noka HemsecTHO). CWibl MHEpIMU Ans Teda A
IPUBOAATCS K INIABHOMY BEKTOpPY CUJI MHepuuu @, =M, -a,, g Tena B k rimaBHomy

D
MOMeHTy cuil uHepuun Mg =Jg -€g, Uit Tena D, coBepiaroniero miockoe JBUKEHHE K
IJITaBHOMY BEKTOpPY CWJI MHEpUUH P, =My -8y U K [TaBHOMY MOMEHTY CHJI MHEpIUH

MZ =J,-e,. KodbdummenT TpeHus KaueHHS ONpeAeNnseT HaIMYHe MOMEHTA
CONPOTHUBIICHUS
Mconp = fk ’ ND =f kMpg.
VYckopeHus u nepeMenieHus: TOYeK CUCTEMbI NoiydaroTes AuddepeHurpoBaHieM 1

HHTCTPUPOBAHHUEM 3aBUCUMOCTEN MCKOY JIMHCVUHBIMU U YTJIOBBIMU CKOPOCTAMH TOYCK
CHCTCMBI.
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/ A
1 |
a, |
G, Ios,
Puc. 2.2
[puHsB cKOpocTh rpy3a V, , IOIy4UM COOTHOLICHHUS
V/ . .
g =V—; V, =Ve =g Iy :V—A-rB; Wy =—=—= Va Ts V=5 Rp _VaTg .
Ry Ry KC, Rs-2Rg 2R,

Moxno npoguddepeHurpoBaTh W NPOUHTETPUPOBATH BBILIE NPUBEACHHBIC
(GbopMyIbl U IOJYYUTh BBIPAKEHUS

_8p., _8aTg . _8pr-lp.

ap, g =2 &p = L a, = :

ATTBTR,TTP R 2RT Y 2Ry
6SA;6¢B:&;6¢D::SD2';B ;ésozé'SZDR.I‘B_
B B <MD B

Coo0mmM cucteMe BO3MOXHOE MepeMeIlleHre B HaPaBICHUH €€ JICHCTBUTEIBHOTO
neukeHusi. CWIbl 1 MOMEHTHI, JICHCTBYIOIIME HAa CUCTEMY, COBEpIIAT AJIEMEHTAPHYIO
paboty. Cymma Bcex paboT J10KHA OBITH paBHA HOJIFO. MOMEHT CONMPOTUBIICHUSI OTHECEM
K BHEIIHUM BO3JCUCTBUSAM. OTO IIO3BOJUT CYUTATh JaHHYIO CHCTEMY HJICaTbHOM.
CocrtaBum 00111€€ ypaBHEHUE AUHAMUKY (ypaBHEHUE PadoT):

Gp 0Sp—Dp 0S5, — M§5¢B —®p05, — Mg&”D - Mconp5¢’D =0

HOIICTaBI/IM JaHHBIC 3aJa4Y1 U MOJYUHM:

oS OS, T oS, I
Mg~ 05 =S ~Jo €5 g E-Mo 20 T B Jofo g Top -
B B B D
_meOg.MZO
Rg - 2R,

CokpatuB Ha 0S, (3agaBaeMoe HaMu BO3MOXKHOE mepeMelnieHue rpysa A),
HOJTY4UM:



mAg—mAaA—mB|2-a—A-—— D.aA 8. e  MpoRp 3l | B _
r
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M3 HaliIeHHBIX paHee COOTHOIIEHUH MOXHO ONPEAEIIUTE: &g, A,, €p-

[Ipn pemeHnH 3a7adu 3TUM METOJOM BHYTPEHHHE CHIIBI B YPaBHEHHS HE BXOJIST.

JInst onpeneneHuss HATSHKCHUS HUTEH HYXKHO CHENaTh 3T CHIIBI BHEIIHUMH, JUIS Yero
paszenseM cUcTeMy Ha YacTd. PaccMOoTpuM OTHenbHO rpy3 A, Ha KOTOPBIA NEHCTBYIOT
cutbl @ ,, G, u cuna T g, craBmas BHemHel (puc. 2.3). Jlns 9Toii cucTeMbl

Tas  MoxHO Hanmcats wim npuHuun JlanambGepa wunu oOiiee ypaBHEHUE

o JTUHAMUKU
P,
Gp—DPp —T,g =0 (npunnun Janamobepa),
Gp-O0S,—DpOS, —Tpg 05, =0 (oOmiee ypaBHEHHE TUHAMUKH).
Haxoaum HatskeHue HUTH: Tog =G, —@, =M,0—M a, = mA(g - aA).
G,
Puc. 2.3
M
Jlna onpeneneHuss HaTsKEHU ga—
HUTU Mexy Tedamu B u D MoxHO Tap

COCTaBUTh  OOLIee  ypaBHEHHE
AVHAMHKH (MW HAMUcaTh TMPHUHIINIL
HNanam6epa) s tena B wnu D .
Paccmotpum teno D (puc.
2.4). TlokaxxeM  JCHCTBYIOIIHE
BHEIIHWE CWJIBI U CHJIbl WHEPIIHH.
Harsoxkenne wutw  Tgp  crano

BHEIITHEU CUJIOU. Puc. 2.4
[IpuHsaB 3a BO3MOXKHOE IMEpeMeIlleHre yroja mnoBopota Tena D 6qu COCTaBUM

ypaBHEHHE paloT:
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Tgp -80Sy —Dp 05, - Mg 0Qp — Mconp5¢’D =0 wm
Tgp - 2Rp -6 —@p - Rpdep — Mg O0Qp — Mconp 0pp =0,
1 1 m, R2

Tgp :ﬁ(@DRD + Mg + Mconp):ﬁ(mD 8, Rp +OTD'3D + fympg) =

1 a, r. MeR%2 a,-r
m..2a e  MpRp da-Ts

=— + f.m =
2R, | ° 2Rg 2 Rg-2R, ¢ o9
:mD.M+mD.M+ng fK :mD(g.aArB_Fg fk )’
4Rg 8Rg 2R, 8 Rg 2R,
3 a,r f
Ton=m,(=-—AB 1 g—X),
BD D(8 R, gZRD)

JIJIsi IpOBEpKHM PEe3yIbTaTOB MOKHO HalucaTh oOIee ypaBHEHWE JAWHAMHUKH (VIIH
npuHiun lanamGepa) aist 6;oka B .

2.2 BAJTAHME JIJII CAMOCTOSTEJBHOM PABOTbHI
Hwxe npuBeseHbl TpuallaTh BAPUAHTOB 3aJIaHUM, COCTOSIIIIMX U3 YCIOBUS 3a/1auH,
CXEMbl MEXaHW3Ma, YHUCICHHBIX JAHHBIX K CXEME€ M ISITH BOMPOCOB, HA KOTOPHIE HYXKHO
OTBETUTb, COCTABUB COOTBETCTBYIOIINE YPABHEHUS U MPOU3BE/IS PACUETHI.
O603HaueHus B 3aJaHUSX:
m  — macca;
R,r —paauyc aucka, Koneca;
— paJnyCc UHEPIIUH TEIIa;
— K03 PUIIUEHT TpEHUsI KaueHUs,;
— KO3 PUIIUEHT TPEHUSI CKOIbKECHUS;

[
o
f
Q@  — yroJj HakJIOHA IUIOCKOCTH K TOPU3OHTY;
s — YIJIOBOE€ YCKOpEHHUE OJ10Ka, KaTKa;
a — JJMHEWUHOE YCKOPEHUE TOUKH;
F, P — cunpr,

M - MOMEHT;

g — YCKOpEeHUE CBOOOHOTO MaJICHUS.

[lepBbie Ba Bompoca CBSI3aHBI C ONpeleIeHUEM pabOThl CUJIbI TPEHHUS, MOMEHTA
CONPOTHUBIICHUS] NPHU KAYEHUU WM TJIABHBIX BEKTOPOB CHJI MHEPUMU U MOMEHTOB CHII
uHepuuu. 711 oTBeTa Ha TpeTUW BOMPOC HEOOXOIHMMO BOCIOJIB30BATHCS MPUHLIUIIOM
JanamOepa 1 cocTaBUTh JIMOO ypaBHEHUE paBHOBECHS CHII, TMOO ypaBHEHUs paBHOBECHUS
MOMEHTOB. JIJisl MoJTy4eHusl OTBETa Ha YETBEPThI BOPOC HEOOXOJIUMO COCTABUTh 001IEe
YpaBHEHHE TMHAMUKHU U U3 HETO HAWTH HEM3BECTHYIO BEIMUMHY. [IATBIN Bonpoc pemaercs
C TMOMOIIBIO TMPHUHIMNA BO3MOXHBIX IEPEMEIICHUNA WIM COAEPKUT BOMPOC IO
OIpEJICTICHUI0 MOMEHTA CONTPOTHUBIICHUS PU KAUEHUH UM paOOThl 3TOTO MOMEHTA.
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BAPUAHT Nel

Mexanuueckass cucTeMa, cocTosuias H3
rpy3a |, HeBeCOMON HEpPACTSHKUMOM HUTH H
OJIHOPOJHOro OJioKa 2, BPAILAIOIIEroCsl BOKPYT
HEMOJBI)XHOW OCH, TPHUBOJUTCA B JBUKEHUE
cunont F .

[Ipu 3a7aHHBIX BETUYMHAX:

m1=6 KT, f:m, =4 m/c?,
o =30°,

m =8 «kr, R, =0,2m, M =0,8 Hu
OIPEICIINTE:

1) paGoTy cuibl TpeHHS TPU MEPEMEIICHHU
rpy3a 1 Ha Beanuuny S =1 wm;

2) TIaBHBIM MOMEHT CHJI MHEPIMH OJioKa 2;

3) HATsHKCHHE HUTH MEX]Y TPY30M U OJIOKOM;

4) penuuuny cuibl F

5) npM Kakoil MakCMMalbHOW BEJIMYMHE CHJIbI F cucTema OyneT HaxOAMTHCS B
paBHOBECHUHU.

BAPHUAHT Ne2

MexaHnnyeckasi cuCTeMa COCTOMT U3
OJIHOPOJHOTO OJioKa 2, BpaIllarouIerocs
BOKPYI' HEIOJABUXHOW OCH, HEBECOMOM
HEpACTSKMUMOM  HUTM W Kartka 1,
CKATBIBAIOIIETOCS BHU3 MO HAKJIOHHOMU
IIOCKOCTH.

[Tpu 3a7aHHBIX BETUYMHAX:

0,04
m1=9 KT, 6=f, R1=O,4 M,
r1=0,2M, a1=2 M/CZ, R2 =O,2 M,
a=30° ii=0,2
ONPENENUT:

1) paboTy MOMEHTa CONPOTHBIICHHS KauCHHIO KaTka | MpH MEPEeMEIICHUU €ro TOYKH
O mnaBenmuuny S=2wm;

2) TJaBHBIF MOMEHT CHJI MHEPIIMH KaTKa 1;

3) HATSHKCHHE HUTH MEXKIy KATKOM H OJIOKOM;

4) maccy Oioka 2;

5) mpu KakoM HauWMEHBIIIEM MOMEHTE, NPUJIOKEHHOM K OJIOKy 2, cucremMa Oyner
ypaBHOBEIIICHA.
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BAPHUAHT Ne3

Cucrtema, cocrosimas W3 OJHOPOIHOTO
0JI0Ka 2, BpalllaloIIerocsi BOKPYT HEMOABUKHON
OCH, HEBECOMON HEPACTsLKUMOW HUTU U
OJHOPOJHOTO KaTka 1, mepeMemanerocs
BBEPX MO TUIOCKOCTH, HAKJIOHEHHOU MO yTIOoM
K TOpPU30HTY, TPUBOJAUTCS B JABH)KCHHE
momentom M.

[Tpu 3a1aHHBIX BETHYMNHAX:

1
5v3
Ri=1m R, =2m, a=30°, ¢=2¢?
OIIPENIEIUTD:
1) riaBHBIM BEKTOp CHJI MHEPIMH KaTKa 1;
2) TJaBHBIF MOMEHT CHJI MHEPIIMH KaTKa 1;
3) HaTsHKCHHE HUTH MEXy KaTkoMm | u Ookom 2;

4) penuuuny momenta M, mpunoxenHoro k 610Ky 2;
5) paboTy MOMEHTa CONMPOTHBIICHHS KA4EHHIO TIpU Tpoxoxkaenuu toukod O karka 1

m1=2 KT, 51= m2=2 KT,

nytd S =1 wm.
BAPUAHT Ne4

MexaHnnyeckass CUCTEMa,
cocrosimass w3 Bama 1 ¢
O6apabaHomM, HEBECOMOW
HEPACTKUMOU HUTHA 51 7
OJIHOPOJIHOTO 0J10Ka 2, > -
BpalaloIIerocs BOKpYT | —

HETIOJBUKHON OCH, IIPUBOJMTCS
B JBI)KEHUE  CHJIO F.
[IpockanbspiBanue B Touke C
OTCYTCTBYET.

[Ipy 3a1aHHBIX BEITUYMHAX:

m, =8 kr, 5 =0,006m, R =06 F=02w & =4c? R,=025u m,=6
KT, Il = 0,3 M

OTPEJIENNTD:
1) paboTy MOMEHTa CONPOTHBIICHUS KAYCHHUIO MPH MOBOPOTE Baja ¢ OapabaHOM Ha
yron @ =100 panuan;
2) TIIaBHBIA MOMEHT CHJI MHEPIUH OJI0Ka 2;
3) HATSDKEHUE HUTHU MEXTy OJIOKOM U BaJIOM;
4) penmnuuny cunbl F
5) Kako¥ BeJIMYMHBI MOMEHT JIOCTATOYHO MPHIOKHTH K OJOKY 2, 4TOOBI CHCTeMa
OblJ1a ypaBHOBEUIEHHO.



m1=

IIpu neiictBun momenta M cucrema,
cocrosiljas W3 OJHOPOAHOro Ojoka 2,
BpAILIAIOLIEroCs BOKPYI HENOABWKHOM OCH,
HEBECOMOW HEpacCTSHKMMOM HHUTH U Tpy3a 1,
IIepEeMELIAIOIIEroCs o IIJIOCKOCTH,
HaKJIOHEHHOW K TOPU3OHTY IOA YIJIOM O,
IIPUBOJIUTCS B JBUKCHUE.

IIpy 3anaHHBIX BEJIMYNHAX:

20
BAPHUAHT NeS

4 xr, m, =8 «kr, R2=\/§ M,

g, =1c¢% M =60 Hv, a =45°

OIPEICITUTH:

1)
2)
3)
4)
5)

0JioKa 2, BpalalouIerocs BOKPYT HEMOABUKHOM
OCH, HEBECOMOM HEPACTSKUMON HUTHU U KarTka 1,
NEPEMEIIAIOIIETOCS  BBEPX IO  IUIOCKOCTH,
HAaKJIOHEHHOW K TOpPU30HTY IIOA YyINIOM O,
MIPUBOAUTCA B JBWKEHHE MOMEHTOM M,
NPWIOKEHHBIM K OJIOKY 2.

1
m; =2 «r, 5=2—\/§, Ri=2wm I =1u,
— 1 — —2n0 ;i _ _ -2

m, —§KF, R,=4wm a=30", I;j=1m, & =9c¢
OTPEJIENNTD:

1) riaBHBII BEKTOp CHJI MHEPIMH KaTKa 1;

2) TJaBHBIF MOMEHT CHJI MHEPIIMH KaTKa 1;

3) HaTsHKCHHE HUTH MEXIy OJIOKOM 2 U KaTKoM 1;

IJIaBHBIA BEKTOP CHJI MHEpLUU Tpy3a 1;
TJIaBHBIA MOMEHT CHJI MHEPIUU OJI0Ka 2;
HaATSKEHUE HUTU MEXIY OJIOKOM U TPY30M;

BeMUMHY KOd(Q(UIMEHTA TpeHHs cKonbkenus T ;

npu kakoil senmuunHe momenta M cucrema mpu f =0,2 Gyner maxomutscsa B

PaBHOBECHH.

BAPHUAHT Ne6

CI/ICTeMa, cocCTodmass #u3 OAHOPOAHOIO

HpI/I 3aJaHHBIX BCIIMYHNHAX:

MOMCHT M ) HpI/IBOI[HH_II/Iﬁ CUCTCMY B IBUIKCHHUC,

KaKoil BEJMYMHBI NOJKEH ObITh MOMeHT M, uToOBl cucTema

PaBHOBECHH.

Haxoaujiachb B
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BAPHUAHT Ne7

IIpu neiicteum momenta M cucrema,
COCTOsIIIasi M3 BPAIIAIOMIETOCS OJIHOPOJIHOTO
0JIoka 2, HEBECOMOW HEPACTSHKMMOW HUTH U
KaTka 1, TmepeMemammerocs BBEpPX IO
IUIOCKOCTH, COCTaBJISIOIIEM Yrol & C
TOPU30HTOM, TIPUBOUTCS B JBUKCHUE.

[Tpu 3a7aHHBIX BETUIMHAX:

1
J3
i, =1m £, =6 ¢, R,=2 v, a=30°
M =60 Hm

OIIPEECINTD:
1) BenmuumHy pabOTHl MOMEHTA CONPOTHUBIICHHS KAaUEHHIO, MPUIOKEHHOTO K KaTKy 1,
TIPU MIOBOPOTE €r0 Ha yrojl (P = 2 pajuaua;

m1=3KF, 6: M, R1=2 M, r1=1M,

2) TIaBHBII BEKTOP CHJI MHEPIUU KaTka 1;

3) HATSHKEHHE HUTH MEXKIy KATKOM H OJIOKOM;

4) maccy Osoka 2;

5) HaTsOKEHHE HUTH MEXIy KaTKOM M OJOKOM NpPU PAaBHOBECHU CHCTEMBI B CIIydae
yMEHbLIEHUS BeauYnHbl MoMenTa M .

BAPUAHT Ne8
Cucrema, cocrosias u3 Bajla C 1
OapabaHoM 2, BpalalOLIErocs BOKPYT //_
HETIOIBUKHOU ocH, HEBECOMOM
HEpacTsHKUMOW  HUTH M Tpy3a |, R N E—
NepeMeIIatoIerocs o HETJIaIKON

TOPM30HTANBHOMN IJIOCKOCTH, NPUBOIUTCS B
NBIDKCHHE cuion P .
[Ipy 3a1aHHBIX BEIMYUHAX:

m =0,2 xr, m,=0,3 xr, R, =4 m,
r,=2m a,=4 m/c?, =01, I, =4 ™
OTPEJIENNTD:

1) riaBHBIII MOMEHT CHJI MHEpHUU OapabaHa 2;

2) TJaBHBIM BEKTOp CWJI MHEpIMK OapabaHa 2;

3) HaTsHKCHHE HUTH MEXIy Tpy3oM | u OJ0koM 2;

4) penuuuny cuibl P ;
5) MakCHMaJbHYIO BEJIUYUHY CHIIbI P, Ipy KOTOPO#i cucTeMa OCTaHETCS B IOKOE.
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BAPHUAHT Ne9
MexaHnueckass CHCTEMA, COCTOSIIAS u3
OIHOPOJHOrO  Karka |,  HeBecoMou
HEPaCTsHKMMOW HUTU M OJHOPOAHOTO OJoKa 2,

BpAILIAIOIIETOCSd BOKPYT HEMOABMKHOM OCH,
IPMBOJMTCS B IBMKEHHE cuion F .
[Tpu 3a1aHHBIX BETMUYUHAX:

8
m =4 , 6 = M, R =012 >
m,=8 xr, a =1 mc’>, R,=02 m,
o = 30°
OTIPEJICITUTD:

1) rnaBHBIA BEKTOP CHJI MHEPIIMH KaTKa 1;

2) TIaBHBIM MOMEHT CHJI MHEPIMH OJioKa 2;

3) paboTy MOMEHTa COMPOTHBIICHUS TPU KauCHUH KaTka | IpH MOBOPOTE €ro Ha yro
@ =10 panuan;

4) enmuuuny cuibsl F ;

5) npu Kakoil HaMOOIbIIEH BeMnuuHe cuibl F cucrema GymeT HAXOMUTELCS B ITOKOE.

BAPUAHT Nel0

MexaHnudeckasi CUCTEMa, COCTOSIIAsT U3
OJHOpPOJHOro Oyoka 2, BpalIAIOIIErocs
BOKPYI'  HEIOJABWXXHOW OCH, HEBECOMOU
HEpacTsLDKUMOW HUTH, Bajla ¢ OapabaHom 1,
NEPEeMEeIIAloNIerocsi MO0  TOPU30HTAIBHBIM
HANpPaBISIONIUM, MPHUBOJUTCS B JIBIDKEHHE
momentom M.

[Tpu 3a1aHHBIX BETHUNHAX:

m=2«r, 6 =0,4m, R =2m, I =1,
g =4 c?, m, =12 xr, M =72 Hwm,

OIPEIENUTh:
1) riaBHBI BEKTOp CHJI MHEpIMH Oapabana 1;
2) TJaBHBIF MOMEHT CHJI MHepIuu OapabaHa 1;
3) HaTsHKCHHE HUTH MeXTy Oapabanom 1 u GJiokoM 2;
4) permunny paauyca R, Gmoxa 2;
5) paboTy MOMEHTa CONPOTHBIICHUS KaueHUIO OapabaHa | mpu MOBOpPOTE €ro Ha yroi

@ =2 pan.
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BAPUAHT Nell
Mexanudeckass  cucTema, COCTOSIIAsl U3 o b
OJTHOPOJHOro OJIoKa 2, BpalllalOIIerocs BOKPYT
HEMOJBIXKHOU ocH, rpy3a 1 u HeBecomoro OJioka 3,
NIPUBOAUTCS B JIBUKEHUE CUIIOU F, MPUJIOKEHHOU K
KOHIy HEBECOMOM HEPACTAKUMOU HUTH.
[Ipu 3a7aHHBIX BETUYMHAX:
m =04 kr, M, =1 xr, R, =2R;3=0,2 m,
a, =10 m/c?
OTPEJIENNTD:
1) riaBHBII BEKTOp CHJI MHEPIMH Ipy3a 1;
2) TIaBHBIM MOMEHT CHJI MHEPIMH OJoKa 2;
3) HaTsHKCHHE HUTH MEXIy Tpy3oM | u O1okom 3;
4) penuuuny cuinl F ;
5) BenumuuHy cuiibl F s ycnosus paBHOBecus
CUCTEMBI.
BAPUAHT Nel2
Mexanudeckas cucTeMa coCTOMT U3 Meonp 2
OJTHOPOJHOro OJoKa 2, Bpalarolerocs /
BOKPYI' HEMOJABHXXHOW OCH, HEBECOMOU ‘
HepacTsHKUMOW  HUTH W Tpy3a |1, i 1
IBUKYILErocsli BHHU3 1O  HAKJIOHHOM
MJIOCKOCTH.
[Ipu 3a7aHHBIX BETUYMHAX:
_02 2

m =4 xr, f R, =02 w, B

\/5 1
m, =6 xr, 8, =2 m/c?, a = 30°
OTPEJIENNTD:

1) paGoTy cuIbl TPeHUs NPH NEpPeMENeHHH rpy3a | Ha paccTosHue S = 2M;

2) TIABHBIF MOMEHT CHJI MHEPIMH OJioKa 2;

3) HaTsHKCHHE HUTH MEXIy TPY30M U OJIOKOM;

4) BenMYMHY MOMEHTA CONPOTHUBIICHUS Ha OJIOKe 2;

5) MUHHMaJbHYIO BEJIIMYMHY MOMEHTA COINPOTHUBIICHUS Ha OJIOKE 2, TIPU KOTOPOM

cuctema OyJeT HaXOAUTHCS B PABHOBECHUHU.
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BAPHUAHT Nel3

MexaHudeckasi cucteMa, coctosias u3 0J1oka
2, BpamalIIerocss BOKPYr HEMOJABUXKHOU OCH,
HEBECOMOM HEpacTsHKMMOM HUTH W Ipys3a |,
IPUBOAUTCA B IBHKEHUE cuioi F .

IIpu 3a1aHHBIX BEIMYNHAX:

m =2«kr, M=16«r, R, =4 m, I, =2,
=2 wc iy =22
OTPEJIENNTD:
1) rnaBHBIA BEKTOP CHUJI MHEPIUH rpy3a 1;
2) TIaBHBIM MOMEHT CHJI MHEPIMH OJioKa 2;
3) HaTsHKCHHE HUTH MEXIy Tpy3oM | u OJ0koM 2;
4) penmuuuHy cuiibl F mpu oTcyreTBUM cuit conpotuBnenus B onope A
5) BeIMYMHY MOMEHTA, MPHJIOKEHHOTO K OJIOKY 2, KOTOpBIH Obl ypaBHOBECHII
CUCTEMY.

evl |

BAPUAHT Nel4

MexaHnnyeckasi CuCTeMa COCTOMT U3
OJIHOPOJHOTO OJioKa 2, BpallarouIerocs
BOKPYI' HEIOJABWXHOW OCH, HEBECOMOM
HEpPACTSKUMOM HUTH U  OJHOPOJHOTO
Katka 1, CKaTBIBAIOIIETOCS BHU3 IO
HAKJIOHHOM MJIOCKOCTH.

[Tpu 3a1aHHBIX BETUYMHAX:

m; =0,4 «r, 5=O’—\/O§4M, R, =0,2 v,

a=1 wc® R,=03 m a=30°
m, =0,4 xr
OIIPENIEIIUTD:

1) riaBHBIM BEKTOP CHJI MHEPIMH OJIOKa 2;

2) TJaBHBIF MOMEHT CHJI MHEPIMH 0JIoKa 2;

3) HATSHKCHHE HUTH MEXKIy KATKOM H OJIOKOM;

4) penuuuny momenta M, npuoxennoro x 610Ky 2;

5) KakuM 110 BEJIWYMHE A0KEH ObITh MoMmeHT M, mpunoxenusiii k 610Ky 2, npu

YCJIOBUU PAaBHOBECHS CHUCTEMBI.
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BAPHUAHT NelS

F
I'pys 1, nBurascb BEepTUKAaIbHO BHH3, “F A l
IIOCPECTBOM HEBECOMOW HEPaCTSKUMOU HUTH O
NPUBOAUT BO BpallleHHUE BOKPYT HEMOABIKHON OCH
OJTHOPOAHBIN 010K 2. Ha 610K neiicTByeT MOMEHT
M u MOMEHT conpoTHBIEHHS, BO3HMKAIONIMA 3a
cueT npukaTus K 61oky peraarom OB xomogku A. \
[Tpu 3a1aHHBIX BETHUMNHAX: M

m=2xr, M =2xr, R, =0,4m, I,=0,2wm,

a,=2we =02 F=2H i,=03n, N
OA
ONIPEEIHTD:

1) MOMEHT CONPOTUBIIEHHS BPAIIEHHUIO 32 CUET AekcTBHUs Konoaku A na Gapaban;
2) TJIaBHBIA MOMEHT CHJI MHEpLUU OapabaHa 2;

3) HaTSHKCHUE HUTU MEXIY TPY30M H OapabaHoM;

4) BeNIUUMHY IPUIIOKEHHOIO K 6apabany momenta M ;

5) npu Kakoit HauMmeHbLIel Benmmunae MomenTa M cucrema GyzmeT ypaBHOBeNIEHa.

BAPUAHT Nelé6

Mexannueckas CHUCTEMA,
cocrosimjas U3 Bana ¢ Oapabanom 1,
HEBECOMOM  HEPACTSHKMMOM HHUTH U
OJIHOpPOJHOro 0JIoKa 2, Bpauarouierocs
BOKPYI' HENOJBHM>KHOW OCH, MPUBOJIUTCS

B JIBIKCHHE CUJI0i F.
[IpoCKaNb3bIBAHHE B TOYKE C
OTCYTCTBYET.

[Ipu 3a7aHHBIX BETUYMHAX:

m =4 xr, 6=001wm R =03,
L=01wmé=2c* m=6xr, ii=02wm R,=02wm
OTPEJIENNTD:

1) riaBHBI BEKTOp CHJI HHEPIIMH Bajia ¢ 0apabaHOM;

2) TIaBHBIM MOMEHT CHJI MHEPIMH OJoKa 2;

3) HaTsHKCHHE HUTH MeXTy Oapabanom 1 u GJiokoM 2;

4) penuuuny cuinl F

5) mpu KakoM HauWMEHBIIIEM MOMEHTE, NPUJIOKEHHOM K OJIOKy 2, cucrema Oyner
ypaBHOBEIIICHA.
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BAPUAHT Nel7
Cucrema, cocrosiias U3 Baja ¢ | F
OapabaHoM 2, BpallaroIerocsi BOKPYr S
HEMOJABIDKHOW  OCH,  HEBECOMOH P 4 2
) -~
HEpPACTSKUMOM HUTH U Tpy3a |, / / |\
MEPEMEIIAOMIETOCS  T10  HETJIAAKON e : ; :
TOPU30HTAIIBHOU IUIOCKOCTH, 7 ’ ’
IPMBOJMTCS B IBIKEHME cumoil P . )/M
CoTIp

[Ipu 3a7aHHBIX BETUYMHAX:
m =2xr, My=4xr, R, =2 wm,
r2 =1M, fl =O,1, 82 :2 C-2, F =10 H, |2 =2 M
OTPEJIENHTD:
1) riaBHBII BEKTOp CHJI MHEPIMH Ipy3a 1;
2) TJaBHBIF MOMEHT CHJI MHEpIHH OapabaHa 2;
3) HaTsHKCHHE HUTH MEXIy rpy3oM | u 6apabaHoM 2;
4) cuny P, mpuBoasmiyro cucreMy B IBUKEHHE,;
5) MakCHMaJbHYIO BEJIUYMHY CUIbl P, mpu KOTOpOM cucTeMa OYAET HAXOAUTHCS B
paBHOBECHUHU.

BAPUAHT Nel8

MexaHuveckass CHCTEMa COCTOUT W3 ©°2 /7
OJTHOPOAHOTO OJIoKa 2, BPAIIAIOIIETOCs BOKPYT
HETIOJABUXKHOW OCH, HEBECOMOW HEPACTIKUMOU
HUTH U OJTHOPOJHOIO KaTkKa |, CKaThIBAIOILIETOCH
BHU3 10 HAKJIOHHOM IIJIOCKOCTH.

[Tpu 3a7aHHBIX BETUYMHAX:

0,02

m=2 xr, 6=—7= m, R =01 wm
V3
R,=01m ¢ =2c? a=30
OIIPEECINTD:
1) paboTy MOMEHTa CONpPOTHBIICHHS KAYCHHIO MPH MOBOpPOTe Kartka 1 Ha yron 10
panuas;

2) TJIaBHBIA BEKTOpP CHJI MHEPIMH KaTKa 1;

3) TIaBHBII MOMEHT CHJI MHEPIIMH KaTKa 1;

4) maccy Oioka 2;

5) xakoil HaWMEHBIIUH MOMEHT HYKHO MHPHIOXKHTh K OJOKYy 2, 4TOOBI CHUCTeMa
0CTaBajIach B IIOKOE.
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BAPUAHT Nel9

Mexanuueckasi cuctema, cocrosimias u3 Oioka 2,
BpPALIAOIIETOCS BOKPYI HEIMOJABMKHOM OCH, HEBECOMOM
HEpACTSKUMOW HUTH U rpy3a |, OpUBOAUTCS B JBHKCHUE
cunoii F .

IIpu 3anaHHBIX BEIUYNHAX:

m;=6kr, Mm,=3xkr, R, =3m, I, =2wm,
a1=4M/c2, I =3 M
OIIPENIEIIUTD:
1) riaBHBII BEKTOp CHJI MHEPIMH Ipy3a 1;
2) TJaBHBI MOMEHT CHJI MHEPIMH 0JIoKa 2; L
3) HaTsHKCHHE HUTH MEXIy OJIOKOM 2 U Tpy3oM 1;
4) penuuuny cuinl F
5) xakoil BENIMYMHBI MOMEHT HYKHO TPWIOKHTH K OJIOKY 2, YTOOBI CHCTeMa
0CTaBajIach B IIOKOE.

BAPUAHT Ne20

Mexannyeckass CHCTE€Ma COCTOUT W3
OJTHOPOJHOTO OJIoKa 2, BPAIAIOIIETOCs BOKPYT
HEIMOJBUKHOU OCH, HEBECOMOW HEPACTIKUMOU
HUTH M KaTka 1, CKaTBIBAIONIETOCS BHU3 IIO
HAKJIOHHOM MJIOCKOCTH.

[Tpu 3a7aHHBIX BETUYMHAX:

m, =4 «xr, 5=% M, R/ =03 wm,

[=02m a,=1mc% R,=01wm a=30°
b =01wm
OIIPENIEIIUTD:
1) paboTy MOMEHTa CONPOTHUBICHHS KauCHHWIO KaTka | MpH MEPEeMENICHUU €ro TOYKH
O na2wm;
2) TJaBHBIF MOMEHT CHJI MHEPIIMH KaTKa 1;
3) HATSHKCHHE HUTH MEXKIy KATKOM H OJIOKOM;

4) maccy Oioka 2;
5) HaMMEHBINYIO BEIUYMHY MOMEHTa, KOTOPBI HYXXHO MPHIOKHUTH K OJOKY 2 st

YpaBHOBCHIMBAHUSA CUCTCMBI.




O10Ka
HEMOABMKHOM OoCH, HEBECOMOU
HEPACTSKUMOU HUTH U OJHOPOAHOTO Katka I,
MEePEeMENIAIONIETOCsl BBEPX MO IUIOCKOCTH,
HAaKJIOHEHHOW NOJA YIJIoM @ K TOPHU30HTY,
IPUBOJMTCA B IBIKEeHHE MOMeHTOM M .

[Tpu 3aaHHBIX BETUYMHAX:

2

- KT, m, =1 «kr, R1:\/§ M,

m, =

R2=

CucreMa, cocTosmas U3 ogHOpoaHoro M /
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BAPUAHT Ne21

2, BpAILIAIOLIETOCA BOKPYT

1w, 61:i ¢? M=2Hu a=230°

NE

OIPEICIIUTH:

1)
2)
3)
4)

5)

BpAaIlIAIOLIEroCs  BOKPYI  HENOABWXXKHOM  OCH,
HEBECOMOM HEPACTSDKUMOM HHUTH W rpys3a |,
[EPEMEIIAIOIETOCs 10  HEMIAJAKOM  IUIOCKOCTH,
HAaKJIOHEHHOW 104 YIJIOM O K TOPHU30HTY,
IPUBOAUTCA B IBHKeHUE MOMeHTOM M .

m, =24 xr, ;=

IJIaBHBIM BEKTOP CHJI HHEpUUU OJI0Ka 2;

TJIaBHBIA MOMEHT CHJI HHEPIUU OJI0Ka 2;

HaATSKEHUE HUTU MEXAY KaTkoM 1 u 6j10koM 2;

K03 QHUIMENT TPeHUs KaueHuss O Karka | NpW MepeMEIIEHUH €ro 110 HAKJIOHHOM
IJIOCKOCTH;

npu KakoM 3Hauenun Mmomenta M cucrema npu Benmuune Kod(hpUIMEHTA TPEHUS

xagenus O = 0,1 Oyzmer HaXOIUTHCA B PABHOBECHH.

BAPHUAHT Ne22

Cuctema, cocrosiasi U3 OJHOPOIHOTO OJoKa 2,

HpI/I 3aJaHHBIX BCIIMYHNHAX:

1
—, R, =05 M M=15
23" 2 "

Hwm, & =1 ¢?, a =30
OIIPEIETINT:

1)
2)
3)
4)
5)

IJIaBHBIM BEKTOP CHJI HHEpIUU OJI0Ka 2;

TJIaBHBIA MOMEHT CHJI MHEPIUU OJI0Ka 2;

HATSKEHUE HUTU MEXIY ITPYy30M U OJIOKOM;

Maccy rpysa 1;

MUHUMAJIBHYIO Maccy rpysa 1, npu KoTopoil cuctema OyAeT HaXOJAUThCS B TIOKOE.
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BAPHUAHT Ne23

Cuctema COCTOMT W3 OJHOPOJHOTO OJioKa 2,
BPALIAOIIETOCS BOKPYI HEMOABUKHOU OCH, HEBECOMOM
HEpaCTsKUMOW HUTH M KaTKa |, CKaThIBAIOIIETOCA IMOJ
JNEUCTBUEM CHJIBI TSDKECTH BHU3 IO IJIOCKOCTH,
HaKJIOHEHHOW K TOPU30HTY I1OJ YIVIOM O .

ITpu SaIIaHHBIX BEJINYNHAX:

12, f
£,=06¢% Ry,=4wm a=30", iy=4wm
OTPEJIENNTD:
1) BenmMUMHY MOMEHTa COIPOTHUBIICHUS KAYCHHUIO
KaTka 1;
2) TJIaBHBIA BEKTOp CHJI MHEPIMH KaTKa 1;
3) HATSHKCHHE HUTH MEXIy KATKOM H OJIOKOM;
4) maccy Oroka 2;
5) MUHMMAaJBHYIO BEIMYMHY MOMEHTA, KOTOPBIA HYKHO MPUIOKHUTH K OJIOKY 2, YTOOBI
YPaBHOBECUTH CUCTEMY.

m1=6KF,5— M, Rl 4M, r1=2M,

BAPUAHT Ne24

MexaHnueckass CUCTEMa, COCTOSIAs
U3 OJHOPOJHOTO OJI0Ka 2, BpaIllaronierocs
BOKPYI' HEIOJABWXHOW OCH, HEBECOMOM

HEPACTSHKUMOM  HMTH M KaTka |, M/

TEpEeMEMIAIONIErOcs MO0 TOPM30HTAIBHOM

HAIPABJIAIOIIEH, IPUBOJUTCSA B JBHKCHHE l |
0

MOMCHTOM
HpI/I 3aJaHHBIX BCIIMYHNHAX:

m =4xr, Mmy=2xr, 6 =01wm R =4wm [=2wm,
g,=1c¢? Ry=2m, iy=2wm
OTPEJIENNTD:
1) rnaBHBIA MOMEHT CHJI HHEPIHH OJI0Ka 2;
2) TJIaBHBIA BEKTOp CHJI MHEPIMH KaTKa 1;
3) HaTsHKCHHE HUTH MEXIy KaTkoMm | u Ookom 2;
4) penuuuny momenta M, mpuBozsAIIErO CUCTEMY B IBHXKEHHE;
5) paboTy MOMEHTa CONPOTHBIICHUS KAYCHHUIO KaTKa | MpH MEepeMEIIeHUH ero NeHTpa
Ha BenmuuHy S =4 wm.
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BAPUAHT Ne25

MexaHnyeckass CUCTEMa, COCTOSIIAs
U3 OJHOPOJHOrO OJioKa 2, BpallalolIerocs
BOKPYI' HENOABW)XHOM OCH, HEBECOMOM
HEpPACTSKMUMOM  HUTH W KaTka I,
MEPEMEIIAOIIETOCS  TI0  TOPU3OHTAIBHOU
IJIOCKOCTH, TPUBOJUTCS B  JIBUKECHHUE

Mmomentom M .
[Ipy 3a1aHHBIX BEIMYUHAX:

m; =10 xr, 6 =001 M, R =2 wm,
hL=1m, €& =01 c?% R, =2 w,
m, =20kr, j =1wm
OMPEICNUTD:

1) rnaBHBIA MOMEHT CHJI HHEPIIMH OJI0Ka 2;

2) TJIaBHBIM BEKTOpP CHJI MHEPIMH KaTKa 1;
3) HATSHKCHHE HUTH MEXKIy KATKOM H OJIOKOM;

4) penuuuny momenta M, nmpuBoAAIErO CUCTEMY B IBHXKEHHE;

5) MOMEHT CONPOTHBIICHUS KaYCHHUIO KaTkKa 1.

BAPHUAHT Ne26

MexaHn4eckass CUCTEMa, COCTOSAIIAsA U3 OJHOPOIHOIO
0JI0Ka 2, BpalllaroIIerocs BOKPYT HENOABMXKHON OCH, Ipy3a
HEBECOMOTrO 0JI0Ka 3, MPUBOIUTCA B JABHXKeHUE cuioit F
MIPUIIOKEHHON K KOHILY HEBECOMOW HEPACTSKUMOW HUTH.

IIpy 3anaHHBIX BEJIMYNHAX:

m2=2Kr, R2=2R3=4 M, 82=3C-2, F=100H

OTPEJIENNTD:
1) rnaBHBIA MOMEHT CHJI HHEPIIMH OJI0Ka 2;
2) TJaBHBIA BEKTOP CHJI MHEPIMH OJIOKa 2;
3) marskenue HuTH Ha ydactke AB;
4) maccy rpysa 1;
5) mpu KakoW BeTWYHMHE Macchl rpy3a 1 cucrema OyaeT
HAXOJUTHCS B PABHOBECHUH.

(8]

A
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BAPUAHT Ne27

Mexannueckas CHUCTEMA,
cocrosimas W3 Trpy3a 1, HeBeCcOMOM
HEPACTSHKUMOM HUTH W OJAHOPOIHOIO
O0i1oka 2, MPUBOJUTCA B JBUKECHHUE
cunoit F .

[Ipu 3anaHHBIX BEIMYUHAX:

ml = 6 KT, fl = 0,1, R2 = 0,4 M,
r,=01m, ¢&,=4 ¢, m, =8 «r,

OIPEICITUTH:

¥

1
T\

A7 77777

1) paGoTy cunbl TpeHMs NPU HEepPEMEIIEHUM IPy3a Ha paccTosHue S = 2mM;
2) TIABHBIM MOMEHT CHJI HHEPIMH OJioKa 2;
3) HaATSHKCHHE HUTH MEXKIY TPY30M H BaJlOM;

4) pennuuny cuisl F

5) KakoW No/DKHA ObITh HauMOONbINas BenuduHa cuiabl F s ycnoBus paBHOBecus

CHCTCMBEI.

BAPUAHT Ne28

MexaHuueckas cucreMa,
cocrosiljasi U3 OAHOPOAHOro OJIoKa 2,
BpAILAIOLIETrOCs BOKPYI HENOABMYKHOU
OCH, HEBECOMOW HEPACTSKUMOU HUTU U
Oapabana 1, mnepememiatomerocss o
TOPU30HTAIIBHOU IUIOCKOCTH,
IPUBOAUTCA B IBHKeHUE MOMeHTOM M .

IIpy 3anaHHBIX BEIIMYNHAX:

@

m=2xr, 60=01wm R =3m =2,
g=2c* Mmy=dxr, Ry=1wm iy=2wm

OIPEICIIUTH:

1) paboTy MOMEHTa COMPOTHBIICHUs KadeHHIO OapabaHa 1 mpu MOBOPOTE €ro Ha yroJ

@ =2 pax;

2) TJIaBHBIA BEKTOP CHJI MHEPIMH OJIOKa 2;

3) TIaBHBII MOMEHT CHJI MHEPIMH 0JIoKa 2;

4) penuuuny momenta M, npuioxennoro x 610Ky 2;

5) MakCUMaJbHYIO CHIIy F , KOTOpYIO HY>KHO IPHUIOKUTH K LIEHTPY Macc Oapabana 1
napajijieIbHO MOBEPXHOCTH, AJI YCIOBUS PABHOBECHS CUCTEMBI.
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BAPUAHT Ne29
MexaHuueckas cucreMa, T
cocrosmas u3 rpysa 1, HeBecoMoll 5
HEpacTsHKUMOW HUTH HW  Bama 2, '\
NPUBOAUTCS B JIBIDKEHHUE MOMEHTOM i M.
K Oapabany Bama 2 TPUWIOKEH rrrproirr7r
MOMEHT COIIPOTHBIICHMUS,
oOpa3yronuics 3a cueTr npuxaTus
TOPMO3HON Komoaku A peruarom OB

Kk OapaOany.
[Tpu 3aaHHBIX BETUIMHAX:

m, =4 kr, f, =01, f,=01, R,=04m, r,=01m, F=1H, OB 2’ &,=2¢
> M=1Hwm, i,=02wm

OTIPE/ICTUTh:

1) paboTy MOMEHTa COMPOTUBIICHHUS, BO3HUKAIONIETO Ha OapabaHe, MpH MOBOPOTE €T0
Ha yrou 50 paguas;

2) TJaBHBIA MOMEHT CHJI HHEpLUHU OapabaHa;

3) HaTsHKEHUE HUTH MEXIy TPY30M U BaJIOM;

4) waccy rpysa 1;

5) 10 KakoW BEIMYMHBI HY)KHO YBEJIMYUTh CUIy F , 9To0BI cucTeMa Haxomunach B
MOKOE.

BAPUAHT Ne30

Cucrema, cocrosmas U3 OJHOPOJHOTO
0Jioka 2, BpallarolIerocss BOKPYr HEMOJBHKHOMN
OCH, HEBECOMOM HEpACTSKUMOW HUTH M KaTka |,
[IEPEMEIIAIOIETOCs  BBEPX MO HEIVIaAKON

MJIOCKOCTH, HAKJIOHEHHOW K TOPU3O0HTY MOJI YTIIOM a,
MPUBOUTCS B IBUKEHUE MOMEHTOM M .
[Tpu 3a1aHHBIX BEIMUUHAX:
1
m =3 kr, my,=1xr, §=—"+ M, R =2,
V3
- 0
r1=1M, 82:18 C2, R2=1 M, a:30 y
OTPENICNUTD:
1) paboTy MOMEHTa CONPOTUBJICHHS KauCHHUIO KaTka | MpH MOBOPOTE €ro Ha yroj 2
pan;

2) TIaBHBII MOMEHT CHJI MHEPIMH KaTKa 1;

3) HATSHKEHHE HUTH MEXKIy KATKOM U OJIOKOM;

4) emnuuny momenta M ;

5) MakcMMajbHyH BenuumHy Momenta M, npum  kotopom cucrema  OymeT
YPaBHOBEIIEHA.
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BOITPOCHI J51 CAMOKOHTPOJIA

1 Kak Bbrumcisiercst paboTa CUIIbI TSKECTU?

2 Kak BpIUHCIAETCS BEIMYMHA MOMEHTA CONPOTHUBICHUS NPU HAIUYUU TPEHHUS
KauyeHus ?

3 Kak Bbruncinsercs pabora MOMEHTa CONPOTUBIICHUS TPU KAUSHHUH ?

4 B dyem 3akiitouaeTcs CylmHOCTh npuHIuma Janambepa 1jst MaTepruaabHON TOUKU U
CUCTEMBI?

5 KakoBbl MOZyJIb U HaIlpaBJIEHUE TJIABHOTO BEKTOpPA CHJI MHEPLUUU MEXaHUYECKON
CUCTEMBI?

6 K uemy mnpuBOIATCS CWIBI MHEPUHMHM TOYEK TBEPAOrO TeJIa IPH PA3TUYHBIX
CIIy4asiX €ro JIBUKCHUSA?

7 UTo Ha3bIBaIOT BO3MOKHBIMH MEPEMELIEHUSIMHU CUCTEMBI?

8 Kakue cBA3M MEXaHNYECKOM CUCTEMBI HA3bIBAIOT UICAIBHBIMU?

9 Kak popmynupyercs NpuHIUIT BO3MOXHBIX IEPEMEIICHHI ?

10 Kaxoii Bua umeet ob1iee ypaBHEHUE JUHAMUKA?
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HNPUJIOKEHHUE
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