3agaua JI3

MexaHuueckass CUCTEMa COCTOMT M3 OJHOPOJHBIX CTYNEHYaThIX IIKWMBOB 1 U 2,
0OMOTaHHBIX HHUTSMH, TPY30B 3 - 6, MPUKPEIUICHHBIX K 3TUM HHTSIM, U HEBECOMOTO
6soka. CrucreMa IBMXKETCS B BEPTUKAIBHOM IJIOCKOCTH O ACHCTBUEM CHII TSDKECTH U
mapel CHJI C MOMEHTOM M, TPWIOKEHHOW K OJHOMY W3 IIKUBOB. CHIIBI TpeHUs
OTCYTCTBYIOT.

TpeOyeTcs onpenenuTb yCKOpEHUe Tpy3a, UMEIoIero OoJbIIni Bec.

CxewMslI cuctem npuBeneHbl B Tabnute 1.

JlanHble o01IMe /I BCEX BapUAHTOB!

pamuycel mkuBa 1: R;=0,2 m; r;=0,1 m,; paguyc uaepruu mkuBa p;=0,1 »;
paauycel mkuBa 2: R,=0,3 m; 1,=0,15 u; pannyc nnepumn mkusa p,=0,2 m.

YuclieHHble 3HaYEHUs IPYTUX 3a/IaHHBIX BEJIMYUH MpuBeieHbl B Tabnure 2.

Ha Bcex pucyHkax He n300paXkaTh Ipy3bl, BEC KOTOPHIX pPaBHBI HYJIO; IIKUBHI 1, 2
JOJKHBI M300pa)kaThCsl BCET/a, TaKe KOTla UX BEC paBEH HYIIIO.

BapuanT 3anaHus  BbIOMpaeTcs 1O MOCASAHUM JABYM 1udpaM 3a4eTKHU:
npeanocieansas nugpa — Homep cxembl (Tabmuua 1), mocnenusas uudpa — HOMED
ycnoBus (Tabnuma 2). Hanpumep: Ne091365, mexanusm — 6, yciioBue — 5.

Taomuna 1. CxeMbl MEXaHUYECKUX CUCTEM

Cxema 0 Cxema 1

Cxema 2 Cxema 3




Cxema 6

Cxema 7

Cxema 8 Cxema 9
Tab6muna 2. Ucxonuble JaHHBIE
Homep | o o | P,H | PoH | PuH | PoH | PoH | M,H-m
YCIIOBHS

0 10 0 20 30 40 0 10
1 0 40 0 10 20 30 12
2 20 30 40 0 10 0 16
3 0 20 10 30 0 40 18
4 30 0 20 0 40 10 12
5 0 10 30 40 20 0 16
6 40 0 0 20 30 10 10
7 10 20 0 40 0 30 18
8 0 40 10 0 30 20 12
9 30 30 40 20 10 0 16
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Yka3anus k pemieHuio 3agauu /13

D10 337aya Ha MPUMEHEHUE OOIIEro ypaBHEHUs IMHAMUKU (nmpuHnumna lanamobepa
— Jlarpanka) K U3y4EHUIO ABM)KECHUS MEXAHMUYECKOH CHCTEMBl. XOJ pELIeHUs 3a1a4u
aHAJIOTMYCH XOAY pelIeHus 3a1a4u J[2, TOJBKO K IEUCTBYIOIHUM Ha CUCTEMY aKTUBHBIM
CWJIaM HaJl0 100aBUTh CUJIbI HHEPLIUH.

Bosmooicnvle (6upmyanbHvle) nepemewienus cucmemol

BO3MOXHBIM  HAa3pIBacTCs IEpEMEIIEHUE TOYKM M3 JAHHOIO €€ IIOJIOXKEHUS,
JOITyCKAaeMO€ CBSA35IMU, HAJIO)KEHHBIMU HA TOYKY.
Bosmooicnoe nepemewjenue mexanuueckou cucmemvl - COBOKYIIHOCTb JJIEMEHTAPHBIX
(OeCKOHEUHO MaJjbIX) MEPEMEIIEHUH TOYEK CHUCTEMBI, KOTOPbIE JOIYCKarOTCS
HAaJIO)KEHHBIMM Ha CHCTEMY CBSA3SMH (NP BBIBEJICHHH CHCTEMBI M3 3aHUMAeMOIO B
JAHHBII MOMEHT BPEMEHU TOJIOKEHNUA).
Yucio HEe3aBUCUMBIX MEXKIYy CO00l BO3MOXHBIX IEPEMEUICHUN MEXaHUYECKOU
CUCTEMBI Ha3bIBAIOTCS YUCIOM CmeneHell c60600bl 3TON CUCTEMBI.

Obuwee ypasnenue ounamuxu (npunyun Jarambepa - Jlazpanorca)
[Ipy nBMKEHHM MEXaHWYECKOW CHCTEMBI C HCabHBIMU CBS3SIMH B KaXKIbIA MOMEHT
BPEMEHHM CyMMa 3JIEMEHTApHBIX Pa0bO0T BCEX NMPHIIOKCHHBIX aKTUBHBIX CHJ U BCEX CHII
HWHEPIIMU Ha JIFOOOM BO3MOXKHOM ITEPEMEIIICHIH CUCTEMBI OYyIeT paBHA HYJIIO:

SSAL+Y5AL=0.

[Topsimok peneHus 3a/1a4 ¢ IIOMOIIBIO OOIIEro ypaBHEHHUS JIMHAMUKY JIJISI CUCTEMBI C
OJTHOM CTENEHBIO CBOOOJIBI.

1300pa3uTh HA PUCYHKE aKTUBHBIC CUJIbI U PEAKIIMU HEUJICAJIbHBIX CBsI3el (Hampumep,
CUJIBI TPEHHUS);
CHENaTh MPEANOJIOKCHUE O HAIPABJICHUUA YCKOPEHUW TOYEK CUCTEMBI; BBIPA3UTh BCE
YCKOPEHUS 4epe3 NCKOMOE;
HampaBUTh Ha PUCYHKE CHUJIbI UHEPIMU B CTOPOHBI, MPOTHUBOMOJIOKHBIC BHIOPAHHBIM
HAMPaBJICHUSM COOTBETCTBYIOIIUX YCKOPEHUM;
3amucarh ajareOpanyeckue BETWYUHBI TJIaBHBIX BEKTOPOB M TJIaBHBIX MOMEHTOB CHUI
VHEPIUH;
3aJ1aTh BO3MOYKHOE MEPEMEIICHUE OJIHOM M3 TOYEK CUCTEMBI M BBIPA3UTh BO3MOXKHBIC
MEPEMEIIECHNUS] TOYEK IPUIOKEHUS BCEX CHWJI, BKJIIOYAS CHJIbI WHEPLUHUHU, YEPE3 1OTO
BO3MOXXHO€ IEPEMEIICHUE;
OTIPENICNINTh 3HAKU pPAaOOT aKTHUBHBIX CHJI M CHJI MHEPIMH B COOTBETCTBHHM C HX
HalpaBJICHUsIMA Ha PUCYHKE M BBIOpAaHHBIMH  HANpaBICHUSAMH  BO3MOXKHBIX
MIEPEMEIIEHUN TOYEK CUCTEMBI
BBIYUCIIUTh CyMMYy pab0OT BCEX CHJI, BKJIIOYas CHJIbl WHEPIMU, Ha BO3MOMXHBIX
MEPEMENIEHUSIX TOUEK CUCTEMBI;
COCTaBUThH OOIllee YpaBHCHHE IWHAMHKH, MPUPABHIB BBIUKCICHHYIO CyMMYy paboT
HYJIIO;
MOCJIE COKPAIIEHHUs MOJYYEHHOTO YPABHEHUS HA 33JaHHOE BO3MOXKHOE MEPEMEICHUE
ONPENETUTh UCKOMOE YCKOPEHHUE;




10) €CJIM HAlJICHHOE YCKOPEHHUE IOJOKUTEIbHO, TO CIEIAHHOE NPENIOJIOKEHUE O
HalpaBJICHUN YCKOPEHUH MOATBEPXKIAETCS, €CIAM OTPHULATENbHO, TO YCKOPEHHUS
HaIpaBJIEHbl B JPYTYIO CTOPOHY

IIpuBeneHue cuil HHEpLUHU TBEPAOIO TENa
1. Ilocmynamenvroe osudicenue meepoozo mena
@"=-M a;

OpPU IIOCTYNATEJIbHOM JBW)KCHMHM CWJIbl MHEPIMM TBEPAOrO Teja IPUBOAATCS K
IVIABHOMY BEKTOPY, IPOXOJSIIEMY Yepe3 LEHTP Macc Teja, TJIaBHBIA MOMEHT PaBeH
HYJIIO

2. Bpawamenvroe osudiceHue meepooco meaa 60Kpye OCU, NpOXooawjeu uepe3 YeHmp
macce
IlycTp Temo uMeeT MmIOCKOCTh MaTepuaabHOM cuMMeTpuu XCy U BpamaeTcs BOKPYT OCH
Z¢, NEPIEHAUKYISAPHON ATOM INIOCKOCTH U MPOXOASIIEN yepes3 neHTp mace tena C.

o" =0
u —
Mc=-J,.¢
B 9TOM CJIy4ae CHCTeMa CHJI MHEPIHHU TeJla IPUBOAUTCS K OJHOMN TOJBKO Mape C

MOMCHTOM Mé ) J]excameﬁ B INTIOCKOCTH CUMMCTPHHU TCJIA.

3. Ilnockonapannenvroe osudicenue meepoozo meia
[TycTh Teno uMeeT MI0CKOCTh MaTEPUATbHON CUMMETPUM U IBUKETCS MapasijIeIbHO
3TOU IUTIOCKOCTH

L
B =-M a;
u —_—
Mé =-J,.
CUCTCMaA CUJI HHCPUHH TCJIa IPUBCACTCA K I''TABHOMY BCKTOPY, IPUIIOKCHHOMY B LICHTPC

mMacc C Tena, M mape CUJ PaBHOW IJIJABHOMY MOMEHTY, JIEXKAIMM B IUIOCKOCTH
MaTepuaIbHOW CUMMETPUH TETA.

&



IIpumep pernenus 3aga4u
Hcxonuble TaHHBIE:
P,=0; P,=20 H; P;=10 H; P,=30 H; Ps=40 H; Pg=0; M=10 H m;
R1=0,4 m; r1=0,2 m; paouyc unepyuu p1=0,05 m;
R2=0,5 m; ¥,=0,2 m; paouyc unepyuu p;=0,1 m.
OnpenenuTs as.
Pemenue
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Pucynok 1. Cucrema noa AeCTBUEM aKTUBHBIX CHII
OO6miee ypaBHEHUE TUHAMUKHU JIJI CUCTEMBI C UJI€AJIbHBIMU CBSI3SIMU:

LA + X oA =0

I'maBHbBIC BCKTOPbLI U I'NTaBHBIC MOMCHTBI CUJI MHECPLUUN:

P
M35 =J,¢, :—2,02282, Jy = m2p22 :—2,022 — MOMeHM UHepyuu wKuea 2

g
P
Fi' =mya;=—2a,,
g
P
F4u = m4a4 =—8.4 f
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Pucynox 2. YckopeHus u CUIIbl HHEPITUU
OnpenenuM COOTHOIICHHS] MEXKIY YCKOPEHHSIMHU, BCE YCKOPEHHS BbIpakaeM uepe3
HMCKOMOE YCKOPEHHUE ds:

a, a
52—_4: 5
h n
R 1
p)
a R
g =3 _ "2 5
Ry nRy

Coo01muM cuctemMe BO3MOKHOE IIEPEMEILIEHUE.

Boeipazum Bce mnepemenieHusi 4depe3 oO5s (CUCTeMa € OJIHOM CTENEeHbI0 CBOOO/IBI).
CooTHOIIEHUSI MEXIYy BO3MOXXHBIMU TEPEMEIICHUSAMUA aHAJIOTUYHBI COOTHOIICHHUSIM
MEX1y YCKOPEHHUSIMU:



(2)

P T

Pucynok 3. Bo3aMoxHO€E nnepeMeleHne CUCTEMBI
Beluucnum sneMeHTapHyr0 padOTy aKTHUBHBIX CHJ Ha BO3MOXHOM IEpeMENICHUN
CUCTEMBI:

z 5Ai? = 5A|\/| + 5Ap4 + 5AP5

5A|V| = M . 5(01
. (3)
5AP5 = _P5 N &5

Boluucnum snemMeHTapHyro palOOTy CHJI MHEPLUMM Ha BO3MOXKHOM IEepeMElIeHUN
CUCTEMBI:
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> oA :5A|v|g +5AF3“ +5AF” +0A_,

4 I:5

" P
A =—M3 - 60, :_52/02252 £2 %!

MZ
u P3
5AFM :—F3 ’533 :——a3 533 (4)
3 9
u Py
5AF4u :—F4 ’&4 :—Eaé‘_ '&4
u I:)5
5AF5u :—F5 ’&5 :—EaS &5

Torna oGrmiee ypaBHeHUE TUHAMUKH PUMET BU/T;
oAy + Ap, + OAp, +5AM”+5A +6AFM+5A =0

C ydetroMm cootHotieHui (3,4) nonquM
M 5(01 —P4 '&4 COS45o - PS '&5 —Mg 5¢2 —F3u '&3 - F4u '&4 - Fsu '&5 :0

P P,

: P P
M5¢1—P4&4COS45 —P5-555—EZ,02282-5(02—53&3-5S3 4 &4—Ea5 &520

C yueroMm cootHouieHui (1,2) nomyuum

R,
M —855 P4'&SCOS450—P5'555—
LRy
P & P R P P
——2piey > —Sag L ——tay - &y ——>ag - &5 =0
L 9 . g g
R
M- —2 &% — P, - %5 0845 — Py - &g —
Ry
P, Zai.ﬁ_&& as - R2535 P4 as 535_&515 - %5 =0
g L L gn ) g g

R V2 P * R(R,Y. B P
M-—2 -P,.~ =P —-2 (sz a5——3(—2j ar ——2ag ——ag |- % =0
Ry 2 g

[IpupaBHsieM HYJIO BbIpa)KEHUE B CKOOKAX:
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2 2
|\/|.&_|:>4 Q_pS_&. P2 S_EL&j 5_P4a5_5a5_0
Ry 2 g (R g\rn 9 g
2 2
M .2 _p, Q—Pf | 22| 1P E&j PP tR |5
Ry b b g
M RZ_P4.\/§_P5 g
LR, 2 1,287 2 2
as = 5 ; 21375-920,009920,009'9,81M/C =0092m/c
Pz_[pzj +P3-[R2j P+ P
I I
Ortser: a; =0092.m/ c?
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