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3apaHua ansa pacyeTHo-rpacpuyeckux pabor (2 cemecTp):

PIP 1.

[llects HeBecoOMBIX cTepKHeH coelHHeHbl CBOHMH KOHHAMH LHapHHPHO
ApPYr ¢ ApYyroM B JABYX y3Jax H NpHKPEIVIEHH APYTHMH KOHILAMH (TOXe
IIapHEHPHO) K HenoJABHXHHM onopam A, B, C, D (puc. C3.0 — C3.9,
Ta6a. C3). CrepkHH H y3anl (y3/bl pacnojoxeHbl B BepuinHax H, K, L uau
M npsiMoyroabHOro mapaJJesienunena) Ha pUCyYHKax He MOKa3aHbl H AOJXK-
Hbl OHITb H300paKeHH pelualollHM 3aAady Mo AAaHHbIM TabuaHubl. B y3ae,
KOTOpPbIH B KaxKAOM croga6le TabJHLbl yKa3aH MNepBbIM, MpHJIOXKeHa CHJa
P = 200 H; Bo BTOpOM Yy3J€ mpuoxkena cuila Q = 100 H. Cuna P o6pa-
3yeT C MONOXKHTEJNbHbLIMH HaNpaBJeHHIMH KOOPAHHATHLIX ocelf X, y, Z YIVibl,
paBHBE COOTBETCTBEHHO oy = 45°, B; = 60°, y; = 60°, a cuna Q — yranl
o2 = 60°, B2 = 45°, y2 = 60°; nanparneHus oceft x, y, 2 AJA BCEX PHCYHKOB
nokasausl Ha pHuc. C3.0.

Ipand napanasenenunejna, mapaJjjenbHble MNJIOCKOCTH XYy, — KBaAparhl.
InaroHasu Apyrux O6OKOBbIX rpaHel o06pasylOT C IJOCKOCTHIO Xy YroJ
¢ = 60°, a puaroHaJp mnapaJJejenunesa ob6pa3yeT C 3TOH MAOCKOCTbIO
yroa 0 = 51°. OnpeneauTp yCHIHA B CTePIKHAX.

Ha puc. C3.10 B kauecTBe npHMepa MoKa3aHo, KaK AOJIKeH BLIrJIALEThb
yeprex C3.1, eciu no yc/1OBHAM 3aAayH y3Jbl HaxoAATcs B Toukax L U M, a
crepxHsaMu sasasiores LM, LA, LB; MA, MC, MD. Tam Xe mnoka3aHbl
yriel ¢ H 0.



¥Ykaszanus. 3agaua C3 — Ha paBHOBecHe INPOCTPAHCTBEHHOH CEHCTEMH
cxopasiiuxcsa cha. IIpw ee pewmenHuH caegyer paccMOTpeTrb OTACIBHO
paBHOBeCcHe KaXJ0ro H3 ABYX Y3JIOB, I'lle CXOASATCA CTEePKHH H IMPHJIOXKEHB
3aZlaHHble CHJbl, H YyuecTb 3aKOH O paBeHCTBe JAeHCTBHA M MPOTHBO-
JeACTBHSA; HAaYHHATh C Y3714, FAe CXOAATCS TPH CTEpIKHA.

H3o6paxaTe yeprexxk MOXKHO 6e3 cobulofeHHss Macturaba Tak, YTOGH
Jyyiuie GbIM BHAHbLI BCe IIeCTb crepxxHeid. CTepXKHH cielyeT NMpOHyMepo-
BaTh B TOM NOpPsKe, B KAKOM OHHM yKa3aHbl B TabJHlle; peakUHH cTepxKHeH
o6o3HauaTh OYKBOH € HHAEKCOM, COOTBETCTBYIOIUHM HOMEpY CTepXKHSA

(nanmpumep, Ny, N2 u 1. 1.).
Ta6aununa C3

Homep ycaoBHs 0 1 2 3 4
Yanbl H M L M K M L H K, H
HM, HA, | LM, LA, | KM, KA, | LH, LC, | KH, KB,
CrepxHH HB, MA, | LD, MA, | KB, MA, | LD, HA, | KC, HA,
MC, MD,| MB, MC,| MC, MD,| HB, HC | HC, HD
Howmep ycaoBus 5 6 7 8 9
Y3anl M, H L, H K, H L' M K M
MH, MB,| LH, LB, | KH, KC, | LM, LB, | KM, KA,
CrepxHH MC, HA, | LD, HA, | KD, HA, | LD, MA, | KD, MA,
HC,HD | HB,HC | HB,HC |MB, MC | MB, MC
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PIP 2.

JlBe onHOpOAHBIE MPSAMOYroJibHble TOHKHE IJIMTHI XKECTKO COeZHHeHbI
(cBapeHB) nojx MpPsIMBIM YrJIOM APYr K APYry H 3aKpenJjeHbl c(pepHuecKHM
ulapHHpoM (HJH MOAMATHHKOM) B TouYKe A, HHJIHHIAPDHYECKHM LIAPHHPOM
(mopumunHuKoM) B Touke B M HeBecoMbiM crepxHem I (puc. C4.0 — C4.7)
HJIH e JABYMs MOALUHMHHKAMH B Toukax A W B H ABYMA HeBEeCOMBbIMH
crepxkHAMH I u 2 (puc. C4.8, C4.9); Bce cTepKHH MpPHKpPeMJeHbl K MJHTaM-
H K HeMOABHXKHBLIM ONOpaM lIapHHpaMH.

Pa3sMmepnl IJIHT yKasaHbl Ha pHCYHKax; Bec 60jbuied mautel Py = 5 kH,
Bec MeHblleH mauThl P, = 3 kH. Kaxpnasa u3 naur pacnosoxena napaJ-
JeJbHO OJHOH H3 KOOPAHHATHBIX MJOCKOCTeH (IJOCKOCTh XYy — TFOPH3O0H-
TaJbHas).

Ha nautbl pefictBylor mapa cuinl ¢ MoMeHToM M = 4 kH-.M, Jnexaias
B IJIOCKOCTH OJHOH M3 IJIHT, H [iBeé CHJbl. 3HaueHHs 3THX CHJ, HX HampasJe-
HHSl H TOYKH MpPHJIOXEHHS yKasaHbl B Ta6.1. C4; npu stoM cuanl Fy u Fy ne-
KaT B MJOCKOCTAX, MapaJieJbHbIX TJIOCKOCTH Xy, cHjaa Fz — B MJIOCKOCTH,
napajieNbHOM x2, M cuia Fi — B MJockocTH, napamnenbHolt yz. Toukw
npuaoxenus cua (D, E, H, K) HaxoafiTcA B yryiax' Ui B cepeHHaX CTOPOH
TJIHT.

Onpenenutb peakuun cBsizeii B Toukax A U B H peakuHio CTepxKHs
(crepxHetn). Ilpn noacuerax npuHHATb a = 0,6 M.

Ykasanua. 3anaya C4 — Ha paBHOBecHe Tesla MOJA JAeHCTBHEM IPOH3-
BOJbHOH NpPOCTPAaHCTBEHHON cHcreMbl cHJa. Ilpu ee peumeHHH yuects,
YyTO peakuHs cdepuuyeckoro wapHHpa (NOANATHHKA) HMeeT TPH COCTaBJSIO-
uiHe (Mo BCeM TpeM KOOPAHHATHBIM OCSIM), a peakuHs HHJIHHAPHUECKOro
wapHupa (MOALIHMHHKA) — [Be COCTaBJAIOIIHE, JexaluiHe B IJOCKOCTH,
neprneHAHKYAApHOH OCH wapHupa (nmoxwHnuHuka). Ilpu BbIYHCIEHHH Mo-
MeHTa cHAM F u4acto yA0GHO pa3NoXKHTh €e Ha JBe COCTaBJSAIoIHe
F’ u F”, napainenbHble KOOpAMHATHHIM oOCAM (MJAH Ha TpH); TOrAa,
no teopeme Bapuubona, m(F) = m(F)+ m(F") u 7. 1.



JlBe onHOpOJAHbIE MPAMOYroJibHble TOHKHE IJIMTBI XKEeCTKO COeAHHEeHbI
(cBapeHB) nmox NpsIMbIM YrJOM ApPYr K APYry H 3akpenjeHbl chepHUeCKHM
LapHHpPOM (HJH MOAMATHUKOM) B TOYKe A, HHIHHADHYECKHM ULIAPHHPOM
(moawunHukomM) B Touke B H HeBecoMbiM cTepxXHem I (puc. C4.0 — C4.7)
HWJIH XKe JBYMs MNOAUIMIHHKAMH B Toukax A W B H JAByMA HeBECOMBIMH
crepxHAMH I u 2 (puc. C4.8, C4.9); Bce cTepKHH NMpPHKpPEIUIEHbl K MJIHTAM-
H K HeMOJABHXHbLIM ONoOpaM IIapHHpaMH.

Pa3Mepbl MJIHT yKa3aHbl Ha pHCyHKax; Bec 60abluedi naHTel Py = 5 kH,
Bec MeHbiled mauthl P, = 3 KH. Kaxnas H3 naut pacnosoxeHna napaJs-
JIeJIbHO OJHOH H3 KOOPAHHATHBIX MJOCKOCTeH (IJOCKOCTh XYy — TFOPH3OH-
TaJbHas).

Ha nauth peficrBylor mapa cua ¢ MoMeHToM M = 4 kH-M, Jexaias
B IJIOCKOCTH OJHOH M3 IJIHT, H [Be CHJbl. 3HaueHHS 3THX CHJ, HX HampasJe-
HHMSL M TOUKHM NMPHJOXKEHHs yKa3aHul B Ta6a. C4; npu 3toM cuanl Fy 1 Fy Je-
XaT B MJOCKOCTAX, MapaJsJelbHbiX IIOCKOCTH Xy, cHaa Fs — B IJIOCKOCTH,
mapajneJbHON x2, H cuaa Fi3 — B MJOCKOCTH, mapamnenbHoit yz. Toukw
npuaoxenus cua (D, E, H, K) HaxonfiTcA B yrjax uid B cepelHHax CTOPOH
TJIHT.

Onpenenutb peakuuu cBsi3eil B Toukax A MU B H peakuHio CTepxKHsA
(crepxHuen). Ilpu noacuerax npuuAtbh a = 0,6 M.

Ykaszanusa. 3anaya C4 — Ha paBHOBecHe Tesa Nnoj JeHCTBHEM IPOH3-
BOJbHOH NpOCTPaHCTBeHHOM cHcreMbl cHa. Ilpu ee pemennn yuects,
YyTO peakuus cdepuueckoro mapHupa (MOANATHHKA) HMeeT TPH COCTABJAIO-
iHe (o BCeM TpeM KOOpPJAMHATHBIM OCAM), a peakKuHsaA HHJIHHADPHYECKOro
wapHupa (MOAIIHMHHKA) — [Be COCTAaBJsIOLIHe, JIexallHe B MJOCKOCTH,
neprneHAHKYJAApHOH OCH wapHupa (mogwunuHHka). Ilpu BbIYMCIEHHH Mo-
MeHTa CHJIb F 4acto yao6HO pa3JOMHTL €e Ha JBe COCTaBJAIIHe
F’ u F”, napamneibHble KOOpAMHATHHIM OCAM (HJAH Ha TpH); TOrza,
no teopeMe Bapunbona, m(F) = m(F)+ mJ(F") u 7. 1.
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Ta6auna C4

Cuanl :
,j.- _4
4 X
Fy =6 kH Fo =8 kH Fs = 10 kH Fy=12 xH
Hwol ¢ |2 | ¢ [x | ¢ = ¢ [ =
ycao- o O o N o g. o O g < O g.
mn | ES. | 5 [ EE.| S | EE.| G| EE.| F
~es | 8 ~EE | 8 = EE s | SEE 3
0 E 60 H 30 - — — -
1 —_— — D 60 E 30 — —
2 —_ —_ — — K 60 E 30
3 K 30 — — D 0 — —
4 —_ — E 30 — -— D 60
5 H 0 K 60 - — — —
6 — — H 90 D 30 —_ —
7 —_ — — — H 60 K 90
8 D 30 — K 0 — —
9 —_ — D 90 — — H 30
PP 3.

KOHCTPYKIIHA COCTOHT H3 XKECTKOro YrojJbHHKa H CTepXKHS, KOTOpHeE
B Touke C HJAH cOeJHHeHbl ApYyr c¢ ApyroMm wapHupHo (puc. C2.0 —
C2.5), uau cBoGomHo omupaloTca Apyr o japyra (puc. C2.6 — C2.9).
BHelIHHMH CBSI3SIMH, HaJIOXKEHHLIMH Ha KOHCTPYKIHIO, ABJAIOTCA B Touke A
MJM IIADHHD, HJAH XKeCTKas 3ajesKa; B TOYKe B WM raajakas ILIOCKOCTb
(prc. 0 u 1), uan HeBecoMHil crepxXeHb BB’ (puc. 2 ¥ 3), MAH WAPHHP
(puc. 4—9); B Touke D Hau HeBecoMblH ctepxeHb DD’ (puc. 0, 3, 8), uau
LIapHUpHAA omopa Ha Karkax (pHc. 7).

Ha kaxayio KOHCTPYKUHIO AeHCTBYIOT: mapa CHJA C MOMeHTOM M =
= 60 xH-M, paBHOMepHO pacnpepeseHHast Harpy3ka HHTEHCHBHOCTH ¢ =
=20 kH/M ¥ ewe aBe cHABL. DTH CHJbI, HX HanpaB/jeHHA H TOYKH NpH-
JOXeHHs1 YyKasahbol B Taba. C2; tam xe B croabue «HarpyxeHHHIH
y4acTOK» yKa3aHo, Ha KakOM y4yacTKe JeHCTByeT pacnpejiejeHHass Harpys-
Ka (Hanpumep, B ycaoBuax Ne 1 Ha KOHCTPYKUHIO AeficTByioT cuaa Fe mon
yraoM 60° Kk ropH3OHTaJAbHOH OCH, NMPHJOXKeHHAass B ToudKe L, cHJA F4 mox
yraom 30° K FOPH3OHTAJbHOH OCH, MpPHJOXeHHas B Touke E , U Harpyska,
pacnpefesieHHass Ha yuyactke CK).



Onpenenutb peakuuH cBssei B Toukax A, B, C (aas puc..0, 3, 7, 8
emie H B Touke D), Bhi3BaHAbIe 3aflaHHHIMH Harpy3kaMH. {Ips okoHuaTte/b-
HHX pacyerax npuHHATh a = 0,2 M. HanpaBienue pacnpenesieHHOH Harpy3kH
Ha pas3JyiHYHbIX MO PAcMoJOXeHHIO YuacTKax yKa3aHo B Taba. C2a.

Ykazanuusi. 3agaua C2 — Ha paBHOBeCHE CHCTEMhI TeJ, HaXOASULHXCHA
noj, fAedcTBHeM TMJOCKOH cHcreMhl cHa. [IpH ee peureHWH MOXHO HJH
paccMoTpeTh cHauaja paBHOBecHe BCeH CHCTeMhl B LIeJIOM, a 3aTeM paBHO-
BeCHe OJHOTO H3 Tes CHCTeMbl, H306pa3HB ero OTAEJNbHO, HJH Xe cpasy
pacuJeHHTb CHCTeMY H pacCMOTpeTb paBHOBECHe KaXKAOro H3 TeJl B OTAeJb-
HOCTH, Y4TA INPH 53TOM 33aKOH O paBeHCTBE JAeHCTBHA H NPOTHBOJAEH-
cTBHA. B 3apauax, rie HMeercsl XecTkas 3ajenka, yuecTb, YTO ee peaklHs
npeAcCTaBJseTCs CHJIOH, MOAYJb'H HampaB/eHHe KOTOPOH HeHM3BeCTHLI, H Na-
po# cHJI, MOMEHT KOTOPOH TOXe HeH3BeCTeH.
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Ta6auma C2

Cuna fi o5 0y HarpyxedHnft
ol 7 h y4acToK
, 2 f
Fi=10 kH| F2=20 kH} F3 = 30 kH | F,= 40 xH
sl ¢ s |82 gl [8]x
§a (g5 a8 (=8 & lso g |s3 a.
=2 |F < = gE® 5 S o = 55 =~
93 |oas| = |Se= s |oa=x= s |oa= ;
oS |CRE| § |FEE| & [wEE| § [«EE| &
0 K 60 — — H 30 — — CL
1 — — L 60 — — E 30 CK
2 L 15 — — K 60 — — AE
3 — — K 30 —_ — H 60 CL
4 L 30 — — E 60 — — CK
5 — — L 75 — — K 30 AE
6 E 60 — — K 75 — — CL
7 — — H 60 L 30 — — CK
8 — — K 30 — — E 15 CL
9 H 30 — — — — L 60 CK
Ta6aunuma C2a
YuacToK Ha yrosbHHKe YyacToKk Ha CTepiKHe
BepTH-

FOpH30HTaJbHMBIH KaJbHbIA puc.0,3,5,7,8 puc.1,2,4,6,9
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3apaHua gnsa pacyeTHo-rpacuyeckux pabor (3 cemectp):

PIP 1.

I'pys D mMmaccod m, moayuyuB B Touke A HauaJbHYIO CKOPOCTb Uy,
ABHXeTcsl B H30rHytTod 1pyGe ABC, pacnojoxeHHOH B BepTHKaJbHOH
MJIOCKOCTH; Y4acTKH TPyOhl HJH 062 HaKJOHHbIE, HJIH OJHH FOPH3OHTAJIbHBIH,
a apyro# HakiaoHHu# (puc. 1.0 — JI1.9, ta6a. I1).

Ha yuactke AB Ha rpy3 KpoMe CHJIB TSXKEeCTH AEHCTBYIOT NMOCTOsIHHas
cuna Q (ee HampaBJ/ieHHE NMOKA3aHO HA PHCYHKAX) H CHJA COMPOTHBJIEHHS
cpeabl R, 3aBHCALLAS OT CKOPOCTH v rpysa (HampapieHa NPOTHB JBHKe-
HUSI); TPeHHeM rpys3a o TpyOy Ha yuacTke AB mnpeHe6peub.

B Touke B rpys, He H3MeHSs CBOeH CKOPOCTH, MepexXoAHT Ha yyacTok BC
Tpy6bl, rjae Ha Hero KpoMe CHJBbl TSXKEeCTH MAeHCTBYIOT CHJA TpeHHA

(koadbpuuueHT TpeHHs rpy3a o Tpyby f=0,2) u nepeMenHas cuaa F,
npoeKuHs Koropoit F, Ha ocb x 3ajaHa B TabJHue.
CunTasi rpys matepHaJbHOH TOuKOH M 3Hast paccrosiHHe AB = [ uau

Ta6aunua Il

Howmep

ycao- | m, Kr v, M/c | Q, H R, H ILbm |4, c Fy, H
BHA
0 2 20 6 0,4v — | 2,5 2sin(41)
1 2,4 12 6 0,807 1,56 | — 6¢
2 45 24 9 0,5v — 3 3sin(2f)
3 6 14 22 0,6v? 5 — — 3cos(2¢)
4 1,6 18 4 0,4v — 2 4 cos(4¢)
) 8 10 16 0,502 4 — — 6sin(2f)
6 1,8 24 5 0,3v — 2 9¢2
7 4 12 12 0,8v? 25 | — — 8cos(4f)
8 3 22 9 0,5v — 13 2cos(2f)
9 4,8 10 12 0,20 4 — — 6sin (4¢)




BpeMsi /| ABHXXEHHS rpy3a OT TOYKH A 10 TOukKH B, Ha#TH 3aKOH ABHXXEHHS
rpy3a Ha yuactke BC, 1.e. x = f({), rne x = BD.

Ykasanua. 3apaua [l — Ha wuHTerpupoBanHe AHdepeHHaTbHBIX
ypaBHeHHH JABHXKEHHS TOYKH (pelieHHe OCHOBHOH 3ajJayH JHHAMHKH).
Pewenue 3azayn pas6buBaerc Ha ase yactdH. CHayajla HYXHO COCTaBHTb
H NPOHHTErPHPOBATb METOAOM pa3jesieHHs nepeMeHHBIX AHdepeHIHATbHOE
ypaBHeHHe [ABHXKeHHS TOYKH (rpysa) Ha ydacrtke AB, yuTss HauaJbHHE
ycioBHsl. 3aTeM, 3Hasi BpeMsl ABH:KeHHs rpysa Ha ydactke AB HIH JLJIHHY
9TOro yyacTka, OnpeieJHTh CKOPOCTb Fpy3a B TodkKe B. dra ckopoctb 6yaer
HayaJpHOH AAA ABHXKeHHS rpy3a Ha yuactke BC. Ilocie 3TOro HyxHO
COCTaBHTb H NMPOHHTErpHPOBaThb AH((epeHIHANTbLHOEe ypaBHEHHE JBHXKEHHS
rpysa Ha ydactke BC ToXe C yueToM HaudaJbHBIX YCJIOBHHA, Beass OTcuer
BpeMeHH OT MOMeHTa, Korjaa rpy3 HaxogHTcsl B TodykKe B, H moaaras
B 31oT MoMeHT {= 0. [Ipn HHTerpHpoBaHHH YypaBHeHHA JBHXKeHHS Ha
yuactke AB B ciayuae, Koraa 3ajaHa AjuHa [ yyacTka, Iesecoo6pasHo
nepedTH K nmepeMeHHOMY X, YuTs, 4YTO

do, _ do,
ar T v
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Puc. 11.4 Puc. /11.5

PIP 2.

OpHopoaHas ropusoHTanbHasa nnatgopma (kpyrnas paguyca R vnu npsmoyronbHas
co ctopoHamu R' n 2R, rge R'-- 1,2m) maccon m1 = 24 kr BpawiaeTcs € yrrnoBon CKOPOCTbHO
w = 10 1/c BOKpyr BepTuKaribHOM OCWU z, OTCTOAWEN OT ueHTpa macc C nnatgopmbl Ha
pacctosHum OC= b (puc. 5.0 - [05.9, Tabn. [05); pasmepbl ona Bcex NPSAMOYrosfbHbIX
nnatgopm nokasaHel Ha puc. [15.0a (Bua ceepxy).

B momeHT Bpemenn t0 = 0 no xenoby nnatdopmbl HaumMHaeT Asuratbca (noAa
AenctememM BHYTpeHHUX cun) rpy3 D maccom m2 = 8 kr no 3akoHy s = AD = F(t), rae s
BblpaXeHO B MeTpax, t - B cekyHgax. OgHoBpeMeHHO Ha nnatdopMbl HavyMHaeT
gencrteoBatb napa cun ¢ MomMeHToM M (3agaH B HblOTOHOMeTpax; npu M<O ero
HanpassieHne NPOTUBOMOSIOXHO NMOKa3aHHOMY Ha PUCYHKaXx).

Onpegenntb, nNpeHebperaa maccon Bana, 3aBucumoctb w= f(t), T. e. yrnosy
CKOPOCTb N1aTopMbl, KaK QOYHKLNIO BPEMEHM.



Ha Bcex pucyHkax rpy3 D nokasaH B nonoxeHun, npu kotopom s>0 (korga s<O, rpys
HaxoOUTCA NO APYryw CTOPOHYy OT Touku A). M3obpaxkas 4vepTex peluaemMon 3agayu,

NPOBECTU OCb Z Ha 3agaHHOM paccTtosHun OC= b oT ueHTpa C.

Ta6auuya Ib

Howmep

yCJI0OBHS b s = F({) M
0 R —0,4# 6
1 R/2 0,6¢> 4t
2 R —0,8¢ — 6
3 R/2 10 ¢ — 8t
4 R 0,443 10
5 R/2 —0,5¢ — 942
6 R —0,6¢ 8
7 R/2 0,8¢ 61
8 R 0,4£ — 10¢
9 R/2 0,5¢2 12¢
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Puc. 115.1 Puc. [15.1a

PI'P 3.

Beprukaabhunit Ban AK (puc. 8.0 — [18.9), Bpamamomuiica ¢ no-
CTOSIHHOH Yr/I0BOH CKOpOCTbI0O ® = 10 ¢!, 3akpemieH noANATHUKOM B TOY-
ke A H UHJIHHIPHUECKHM IMOAIIHIMHHKOM B TOYKe, yKasaHHOH B Ttaba. [I8
B croabue 2 (AB = BD = DE = EK = a). K Bany ecTKo npHkKpemnieHsl
TOHKHA OJHODOAHHIN JIOMaHBA crepXXeHb Macco m = 10 kr, cocTosulHA
u3 yacret / u 2 (pa3mephl uacTeit CTep:KHA MOKa3aHbl Ha pHCYHKax,
rae b= 0,1 M, a UX Macchl m; H ma NPONOPIHOHAJbHE AJAHHaM), H He-
BECOMBIH CTepXKeHb NJAHHOH [ = 4b ¢ TOYEYHOH MACCOH m3 = 3 Kr Ha KOHIIE;
o6a CTepXHA JexaT B OAHOH NJAOCKOCTH. TOUKH KpeIluleHHs CTepxHeH
yKka3aHbl B TabaHue B croabuax 3 u 4, a yrao o, B, y, ¢ AaHbl B CTOJG-
nax 5—8.

[IpeneGperasi BecoM BaJia, ONpejNesnTb peakKlUHH MOANATHHKA H TNOA-

mMnHuka. [Ipu noacuerax npuuaAth a = 0,6 m.
¥Yka3auus. 3agaua [I8 — Ha npuMeHeHHE K H3YUEHHIO JABHXKEHHS CHC-

tTeMul npuHuuna danambepa. Ilpu pemreHnd 3agaud ydecTb, 4TO KOrjia
CHJIbI HHEPHEHH YacTHIL Teqla (B J1aHHOM 3ajiaue CTepIKH:A)

HMeIOT paBHoOZeficTBylouyio RY To uncaeHHo RY = mag,

rae ac— yCcKopeHHe neHtpa macc C Tteja, HO JIHHHSA-

feficTBHs cHJBl R B 061eMm cjJyyae He MPOXOAHT yepes

Touky C (cm. npumep /18).



Ta6awuya 8

[Nopwun-} Kpenaenune B Touke B, ' P,
Howmep HHK B a, rpan rpan rpan
yCJOBHA TOUKe rpan
JOMAaHOro] Hepeco-
CTEepXHs| Moro pHc. pHc.
CTEPXKHA 0—4 5—9
| 2 3 4 5 6 7 8
0 B D K 45 135 225 60
| K B D 60 240 150 45
2 K E B 30 210 120 60
3 D K B 60 150 240 30
4 K D E 30 120 210 60
) E B K 45 225 135 60
6 E D K 60 60 150 30
7 K B E 30 30 120 60
8 D E K 60 150 60 30
9 E K D 30 120 210 60
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Puc. JI18.6 Puc. 18.7

TunoBble BOMPOCHI K 3a4eTaM U 3K3aMeHaM.

2 CEMECTP

1. OCHOBHbIE NOHATUSA N akCuoMbl cTaTukK. Cuna. Cuctema cun. SKBUBANEHTHbIE CUSbI.
PaBHOogencTByowas. YpaBHOBelLLleHHasi cuctema cun. ABGCONKTHO TBepaoe Teno. 5
aKCUOM.

2. CBs3un 1 peakuumn cessen. 8 NnpuMepoB CBA3EMN.



3. Cxopswmeca cunbl. Teopema O CyLeCTBOBaHMM PaBHOAENCTBYHOLLEN CXOASALLMXCS
cvn (C gokasaTenbCTBOM). YCroBMe paBHOBECUS CUCTEMbI CXOAALWMXCA cun. Teopema o
Tpex cunax.

4. MoOMEHT cunbl OTHOCUTENBLHO LeHTpa. [nevo cunbl. Anrebpanyeckmin MOMEHT CUMbI
OTHOCUTENBbHO UeHTpa. MOMEeHT cunbl OTHOCUTESNIBHO OCU. AHanNUTUYECKUn W
reoMeTpuyeckmin cnocobbl BbIYMCIEHNS MOMEHTA CUMbl OTHOCUTENBLHO ocu. Napa cun

5. Mapa cun. Bektop MmomeHTa napbl cun. Anrebpanyeckuin MOMEHT napbl cun. 1-g
Teopema 0 napax. YCrnoBue paBHOBECUSA CUCTEMbI Nap.

6. Mapa cun. Bektop mMomeHTa napbl cun. Anrebpanyeckmii MOMEHT napbl cun. 2-s
Teopema 0 napax. Ycrnosue paBHOBECUS CUCTEMBI Nap.

7. Mapa cun. Bektop MomeHTa napbl cun. Anrebpanyeckuin MOMEHT napbl cun. 3-
Teopema 0 napax. Ycrnosue paBHOBECUS CUCTEMBI Nap.

8. Jlemma lNMyaHco. OcHOBHaga TeopeMa CTaTUKN.

9. Ycnosma paBHOBECUSI MPOU3BOSILHOW MPOCTPAHCTBEHHOM CUCTEMbI Cum. Ycnosus

paBHOBECUA CUCTEMbI NapansienbHbIX CUil. YCNoBUs paBHOBECUSI NPOU3BOSTIbHOW MNIOCKOM
CUCTEMbI CUI.

10. PaBHOBecue npu Hanuunmm TpeHusa cKonbxeHuda. 3akoH KynoHa. PaBHoBecume npwu
HanNU4YnM TPEeHUs KavyeHus.

11. Teopema BapwuHboHa. LleHTp napannenbHbix cun. LleHTp Taxectn. Cnocobbl
HaXOXOEeHNA LeHTpa TAKECTW.

3 CEMECTP

1. 3aKOH MHepuuKn. 3akoH NPONopPLMOHATIbHOCTU CUIbl U YCKOPEHNA. 3aKoH paBeHCTBa
OEeNCTBNA U NPOTMBOAENCTBUA. 3aKOH He3aBucuUMOCTM gencteus cun. OnpeperneHve
WHepuuanbHOM cuctembl oTtyeTa. [OudpdepeHumanbHble  ypaBHEHUSA  OBWXEHUS
MatepuaribHOM TOYKM B [EeKapTOBOW WM B €CTECTBEHHOM CcucTeMax KoopauHart.
OudppepeHumanbHble ypaBHEHUA OBWXKEHUA MaTepuanbHOW TOYKM B HeuHepuuanbHOu
cucteme otyeta. [lepeHocHasa cuna uHepumn. KopuonucoBa cuna uHepumn. [MpuHumn
OTHOCUTENBHOCTU KIacCUYeCKON MEXaHUKM.

2. OnpegeneHne MexaHU4eckon cuctembl. BHyTpeHHWe n BHewHue cunbl. CBOMCTBO
BHYTpPEHHUX cun. AduddepeHunanbHble YpaBHEHUS OBMXKEHUA MEXaHU4YeCKOW CUCTEMbl B
AeKapToBoM cucteme koopauHat. LIeHTp macc MexaHuyeckon cuctembl. Teopema o
OBMWXeHUn ueHTpa mMacc. CnegctBua  Teopembl.  [OudrdbepeHumanbHble  ypaBHEHUSA
nocTynaTenbHOro ABMXEHNA TBEPLOro Tena.

3. KonnyectBo AOBMXEHUS MaTepuanbHOM TOYkM (Mmnynbc). MoOMEHT konu4yecTBa
OBWXEHNA MaTtepuarnbHOW TOYkM. MOMEHT KormyecTBa [OBMXEHUS OTHOCUTENbHO OCMW.
[MaBHbLIN MOMEHT Konmn4yecTBa OBUXEHUSA (KUHETUYECKUN MOMEHT). KNHETUYECKMIA MOMEHT
BpalLllaloLerocs ¢ yrrnoBoM CKOPOCTbIO TBEPAOro Tena OTHOCUTESNIbHO OCU BpaLleHus.
KuHeTnuyeckaa aHeprna matepuanbHoW Toudku. KuHeTudeckasi aHeprus mMexaHu4ecKow
cucteMbl. KuHetndeckas aHeprus npy noctynaTesibHOM ABXKeHuU. KuHeTuyeckasa aHeprus
npu BpalwlaTesibHOM ABWXeHUW. KuHeTuyeckaa a3Heprusi npu  nnockonapaniesibHoM
aswxeHnn. Teopema KeHura.

4. OnemeHTapHasa pabota cunbl. OnemeHtTapHas pabota B cnyyae BpallaTenbHOro
amwxeHnda. Pabota napbl cun. Pabota cunbl Ha KOHeYHOM nepemewieHun. Pabota
NMHENHON UeHTpanbHon cunbl (cunbl ynpyroctn). OnpegeneHne MOLWHOCTb CUIbI.
MoLwHOCTb Napbl cun.

5. KoHcepBaTtuBHasa cuctema. [loTeHumanbHas cuna. [loTeHuuanbHasi aHeprus
MartepuanbHom Touku. MNoTeHunanbHas pabota KOHCEPBATUBHOW CUCTEMBI.
6. Teopema 06 M3MEHEHMM KONMNYECTBA ABMXEHNS MEXaHMYecKkon cuctembl. Cneacrems

TEOPEMDbI. Teopema 00 W3MEHEeHMM MOMEHTa KONMYecTBa MOABWXKEHUSI MEeXaHWUYeCKOW
cuctembl. Cneacteus TeopeMbl. TeopemMbl — NPoOn3BogHas MO BPEMEHU OT KMHETUYECKOIO
MOMEHTa MEXaHMYECKOW CUCTEMbI OTHOCUTESNbHO HEMNOABWXHOW OCW, NpPou3BogHasi Mo



BPEMEHN OT KUHETUYECKOTO MOMEHTA MEXAHNYECKOW CUCTEMbI OTHOCUTESBHO LieHTpa Macc.
Teopema 06 M3MEHEHUM KMHETUYECKOW SHEPrMn MEXaHMYEeCKoW cuctembl. Teopema 06
N3MEHEHNN KUHETUYECKON SHEPTUM KOHCEPBATMBHON MEXaHUYECKON CUCTEMBI.

7. OceBble MOMEHTblI uMHepuun. LleHTpobexHble MOMEHTbl uHepuun. TeH30p
nHepuuun. [MaBHble ocu NHepuUuKn. LileHTpanbHble ocn nHepunun. MaBHble LeHTpanbHble OCx
nHepuun. MOMEHT WUWHeEpUMN CTEPXKHSA, KOonbLa, AucKa, NPsIMOYrosfibHUKa, uunuvHapa,
napannenenuneaa. Onpegenexnuve annunconga nHepuumn. Teopema lMonreHca-LUTenHepa.

8. BbiBOA aMddepeHLmansHOro ypaBHEHNS BpaLLaTenbHOro ABUXKEHMS TBEpAOro Tena
(BpaLLeHne BOKpYr HEMOOBWXHOW OCN).
9. Cuna wuHepumun. MNpuHumn Janambepa onsa mexaHudeckon cuctembl. [pumep no

onpeneneHnio JMHaMn4ecKnx peakuumn Teepaoro Tena npy BpalleHum.

10. OnpepeneHue cBaAsn. [lpumepbl cBA3W. [OIOHOMHAsi U HErofioHOMHasi CBSA3b.
YpepxuBarwaa n Heygepxusawwaa cBasb. CTaumoHapHasi U HecTaunmoHapHasa CBA3b.
BupTyanbHoe nepemelleHne To4kn. BupTyanbHoe nepemMelleHne MmexaHM4yeckom cUcTemMbl
n npumep. BuptyanbHasa paboTa. MgeanbHasa cBsasb. [NpuHUMN BUPTYanbHbIX NEpeEMELLEHNI
(6e3 pokasatenbctea). Obuwee ypaBHEHME OUHAMUKMA.

11. OO6obuweHHble KoopaAuHaTLl M npumep. Yncno creneHen cBoboabl MexaHUYeCKown
cuctembl. O606LeHHbIEe ckopocTU. CBA3b Mexay OObIYHOM CKOPOCTbID U 06O0OLLEHHOMN.
O60o06LweHHble cunbl. 3 cnocoba BbluMCNEHNA 0B606LWEHHbBIX cuMl. YcnoBue paBHOBECKS
0606LeHHbIX cun. Ycnosue paBHOBECUS AN KOHCEPBATUBHOWN MEXaHN4YECKOWN CUCTEMBbI.
12. [lepBoe u BTOpoe ToxaecTtBa JlarpaHxa. YpaBHeHusa JlarpaHxa 2-ro poga (6es
BbiBOAA). YpaBHeHUs JlarpaHxa Onsi KOHCEPBATUBHbLIX MEXaHUYECKUX CUCTEM.

13.  [MpwuHumun MNamunbToHa-OcTtporpagckoro. MpuHumn MNamunetToHa-OcTporpagackoro ans
KOHCepBaTMBHbIX cucteM. [lencteme no MamMunbToHY.

14. [OuddepeHumnanbHoe ypaBHeEHNE CBODOAHbLIX KOnebaHnin MexaHM4eCcKom CUCTEMbI C
OfHOWN cTeneHbto cBoboabl. OuddepeHumansHoe ypaBHeHME KonebaHun MexaHW4ecKou
CUCTEMbBI C OAHOWN CTeneHblo cBOBOAbI MPU HANMYUKM BO3MYLLAOLLEN NEPUONYECKON CUSbI
n cunbl guccunaumun. OudpdepeHumansHoe ypaBHEHME [OBWXEHUSI KOHCepBaTUBHOM
MEeXaHN4YeCKOM CUCTEMbl OKOSIO YCTOMYMBOrO MOSMOXEHUS paBHOBECUs B Criydae ABYX
cteneHen cBoboabl W YpaBHEHUS JTOr0 ABWXEHUA (MpyM OTCYTCTBUM U Hanu4mm
BbIHY>Xaawwmx cun). Bubposawmta. Bubporacutene (gemndep). MpuHuun paboTol
ANHaAMMUYEeCcKoro racutens. YpaBHeHUst ABMXKEHNA ABYX TOYEYHbIX Macc Ha ynpyron darke.
15. Ypap. 3 oCHOBHbIX AgonylieHns Teopun ygapa. OCHOBHOe ypaBHeEHWe Teopun ygapa.
Teopema 00 M3MEHEHUW KONMYEeCTBa [OBMXEHUS MexaHU4YeCKOW CUCTeEMbl MNpu yaape.
Teopema 06 U3MEHEHUU KMHETUYECKOrO MOMEHTa MeXaHUYeCKOW CUCTEMbl Mpu yaape.
KoadphdomumeHT BoccTaHoBreHus. lNpsmon yagap 0 HENOLBWKHYHO MOBEPXHOCTb. Teopema
KapHo (06 nameHeHUn KMHeTUYECKON SHEPrum Npu Heynpyrom yaape).



