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Tabauya 26

Hexonuse pannsie x cxeme sajaun N 1

my my ms ! R M Paanycs

aE HHEPIHH
£2 H. L4
2 E- Kr M M WKHBA, M
U 2 | o | o |20 | o5 | o [ o
2 30 40 40 1,40 0,20 75 0,10

3 40 55 50 1,50 0,10 80 O,lii—
4 30 45 80 1,20 0,20 90 0,14

5 25 40 30 1,30 0,15 60 0,10

6 20 30 40 1,40 g 0,10 50 0,11

7 30 40 50 1,10 0,10 70 0,12

8 25 40 60 1,00 0,20 40 0,15

9 30 50 30 "l*':';; - 0,15 & 60 0,10 -
10 20 35 40 1,20 0,20 70 0,15

=20 H-M, pc=0,1 M. TpeGyercsi maiiTn yckopenus rpysa I,
a takxe peakuun crepxueit AC n BC.

Pewenue. Onpefienm peakuun WHIHHAPHUECKOro wapuupa C
Ha auck. Ha ocHoBe npumiluna ocBOGOXKAaeMOCTH OT cBsseli pac-
cMaTpHBaeM MeXaHHYEeCKyl0 CHCTEMY, COCTOSIIUYI0 M3 JHCKA H
rpy3oB I, 2, Kak CBOGOAHYIO.

3
JleficrBue mapuupa C na AHCK 3aMeHseM peakuusMu Rcy M

-
Rc: (puc. 2). Bocnonbayemest npuauunom JdanamGepa u npuio-
JKHM K TOYKAM MEXaHHUYECKOH CHCTeMbl CHJIbl HHEPIHH.

i > 3 e s
Cuabl nuepuun @y=—m,;W,, Op=—m,W, nanpa/ieHsl 1npo-

“ o = . oleia)
THBONOJ0KHO yckopenusM W, u W, rpysos / u 2 (mpeanosara-
7
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ercs, uto rpy3 2 onyckaercs). Cuibl HHepiHH Bpallaiollerocs
ZMCKA NPHBOAATCS K Mape CHJI, MOMEHT KOTOpOi

- ->
Mc®=—Ice,
rae Ic— MOMEHT HHePUUH JHCKA OTHOCHTEJbHO OCH BpAllEHHS;
& — BeKTOp YIIOBOro YCKOPEHHs JHCKA.
B cOOTBETCTBIN ¢ STHM HANPaBIseM MOMEHT napl Mc® npo-

THBOMNOJIOXKHO YIVIOBOMY YCKOPeHHIO & (cM. pHc. 2).
Ha paccmarpuBaeMyio MeXaHHUeCKyl0 cXeMmy AeHCTBYIOT Tak-
yiipseal g

Ke 3ajaBaeMble CHJbl: CcHJabl TsKectH Py, Py, P3 u moment M
napel cHJ AeficTBYIOLEH Ha AHCK.

Coraacio npunuuny [lasnamGepa B J060# MOMEHT BPeMeHH
AIs Besikofi HecBOOGOAHOM MexaHHuecKoll CHCTEMbI reoMeTpHye-
CKasl cymMMa IJIaBHBIX BEKTOPOB M IVIaBHbIX MOMEHTOB 3ajaBae-
MBIX CHJI, peakuui cBsieil H CHJ HHEPUHH OTHOCHTEJBHO JI060r0
HENOABHAKHOro LeHTpa pasBHa Hymo. OTciofa cieayer, 4to mMo-
CPEACTBOM BBEJEHHS CHJI MHEPUHH 3ajaya AMHAMHKH MeXaHuye-
CKOIl cHCTeMEI CBOJHMTCH K 3ajlaye O PaBHOBECHH COBOKYIHOCTH
3ajlaBaeMblX CHJ M CHJI MHEDILMH, T. €. K 3ajlaue CTaTHKH,

Tak kak B paccMaTpHBaeMOM NpHMepPe Mbi HMEeM MJIOCKYIO
CHCTEMY CHJI, TO COCTABJSsIEM TPH YPaBHEHHsi PaBHOBECHs METOAa
KHHETOCTATHKH:

S (Vi @)= 0; B2+ ) =0; X (Mi+ Miz) =0,

ITpoekTnpys 3ajaHHble CHJIbI H CHJbl HHEPLUUH (CM. pHC. 2)
1a koopanuatuele oc Cy n Cz M coCTaBjisisi CyMMY MOMEHTOB
3aJAHHBIX CHJI M CHJI HHEPLHH OTHOCHTeJNbHO ToukH C, mojayuaem

Rey=0;
Re:+®y—Py—Py—P—®,=0;
M4 Pyr —P,R— & R—®yr — ME=0.
Monyau cun unepuun @) u @, BHpaxkaeM uepes yCKOPeHHs
rpysosB I u 2
0|=M|W|; ®2=m2W2.
Monynb Momenta cua muepumn MY BEpaxiaeM uepes yrioBoe

yckopenune: M} =Icxe, 3mech lcx=mgp’c, rae p’c — pamuyc
HHEPLHH.

8

—

VYuuteiBasi, 4To Bpallateabibie yckopenusi Todek D u E auc-
KOB paBHbI YCKOPeHHSIM rpysoB / u 2, Bhipaxkaem yIJOBoe yCKO-
penne nHCKOB e H yckopenne W, rpysa uepes yckopenne Wp:

W . Z r
e= T’, W' = T W1.
Toacrasnsis 3navenust @y, @, u M? B TpeTbe ypaBHeHHE PaBHO-
BECHS

|4

M-l-Pnr—PlR—m‘W,R—mzv(/‘%,_msp'-é RI =0,
HAaXOJMM yCKOpeHHe rpysa [
M+ Pyr—P R

s _ Mig-mgr—mgR
v ) ) 2 i
mlR + my r* - my o

2 ) 2
my R* +4-my r + my o

1

IToacraBasisi ync/eHHbIe 3HAYEHHS BEJHYHH, NOJyvyaeM
Wy BSOS 5 405 e
IlepBbie ABa ypaBHEHHS DPAaBHOBECHS NO3BOJSIOT HAHTH PeaKIHH
Rcy, Rz, nefictByomne Ha och C jpucka:
Rcy=0;
Rc:=Pi+Py+ Py+ ®—®y= P+ Py+ Py +m, W —

— myWo=mg + mayg + myg +mW, —ml% Wi.

TMoxcraBisisl yHC/AEHHble 3HAYEHHS BENHUHH, NOJyYaeM
Rc:=10-9.81+15-9,81+20-9,81+10-4,02—

0,1 i)
— 150—2--4.02 =451,54 H.

Ha ysen crepxueBoli cuctemt CAB pefictByer chna Rcs,

-

R’cy=0, paBuast mo MOAy.i0 cHie R’c; M NPOTHBONOJOKHO eif

nanpasaennas (puc. 3). st onpeieneHusi peakuuii crepxHei
-

AC u BC Bhipesaem ysea C u npukjaaJbBaeM K HeMy CHIbl Rca

>
u Rcp (puc. 4). CocraBisieM /JBa ypaBHeHHS PaBHOBECHsS CHJI,
peficTBylolux Ha y3en C,

3 Yi=0; Rcacos45°+ Rcscos 45°=0;
3 Z;=0; —R’c:+Rcacos 45°—Rcp cos 45°=0,
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OTKyJAa HaXOAHM

Rca=—Ren;
Re; 45154
Rca=_m°‘_“ Ve =—2319,3 H.

3HaK MHHYC NOKasbiBaeT, uTO Hanpasijelne peakuuu Rep 1o oT-
HOIIEHHIO K PAcueTHOl cXeme HaJ0 H3MEHHTh Ha IPOTHBONOMOXK-

PUC.3
PUC.4

HOe, KaK 3T0 I0Ka3aHO Ha cXeMe AEHCTBHTEJBHBIX peakuuil
(puc. 5), rae crepxkens CA pacrsnyr, a CB cxar.

3adava N 2. COCTABJIEHHE JIM®®EPEHILUAJIBHBIX YPABHEHUH
MJIOCKONMAPAJIJTENBHOTO ABH)XEHHUS TBEPJOIO TEJIA
H WX WHTETPUPOBAHHWE

Karymxa pecom P=20 xH kaTutcs Ges CKOJILKCHHA 110 Le-
POXOBATOIl IJIOCKOCTI 1104 AeficTBHEM cityl Beca Q JABYX OJHHAKO-
BbIX TPy30B (cXxembl paubl B TaGa. 3a). I'py3bl nojBeuieHbl Ha
HUTAX, nepebpoureHHplx yepes Guaoxku. B raGa. 36 nexoamsix
JIAHHBIX P — Pajyc HHEPUHH KaTyUKH OTHOCHTEJBHO OCH, NPO-
Xoasleii yepes ueurp macc C. Bo Bcex BapHaHTax IPHHHMATH
R=1,5r; Q=FkP. TIpeneGperasi conpoTHBJIEHHEM KauyeHHIO, Onpe-
JeJHTh KHHeMaTHYeCKHe yPaBHeHHsl ABHMKEHNS KATYIIKH H HaH-
MeHblllee 3HaYeHHe KO3(dHLUHEHTa TPeHus: [ MeXAy KaTyLIKOH
H IOBEPXHOCTHIO, NIPH KOTOPOM BO3MOXKHO KaueHHe KaTyWKH Gea
CKOJIbXKEHHSI.
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Tabauya 36
"CXOAHHC JAaHHble K 3ajnave N 2
Howme,
cTpoKH Lo oM D, xH k
1 020 025 11,0
2 0,25 0,32 13,0 H
3 0,30 0,38 15,0 12
4 0,35 0,41 17,0 1,3
5 0,40 0,50 21,0 11
6 0,45 0,53 23,0 16
7 0,50 0,64 25,0 1.0
8 0,55 0,70 27,0 0.9
9 0,60 072 31,0 0.8
10 0,65 0,81 33,0 07

Mpumep pewenns sapaun M 2

Ilycrs ans  kaTymkH, wuso6paxkeHHOfi Ha pHe. 6 5
r=0,2; p=0,26 m; P=20 kH; kil,s; a=30° ; { g
- Pewenue. Karymka cosep-
aeT MI0CKOe IBHXEHHE B
IJIOCKOCTH ~ yeprexa. Ilome-
aeM B 3TOA IVIOCKOCTH CH-
CTeMy HeNOJBHXHBIX KOODAH-
HaTHBIX oceit Oxy. dudde-
PeHLHa/bHble yPaBHEHHS NJIO-
CKOrO JIBHXXEHHS TBEPJOro Te-
Jla HMeIT BHJ

m}éc=2'. X¢E=XE;

mje=3 YiE=YE;
PUC 6 Joo = Mic = ME,

rie m—wmacca Tena; XE u YE—npoekuuH IJIaBHOrO BeKTOpa
BHELIHUX CHJI, IPHJIOKEHHBIX K TeJy, Ha OCH X H Y; X¢, Yc — KO-
OpAMHATEl NEHTPa Macc Tena; ¢— yroa nosopora; MZ— raas-
HBIfl MOMEHT BHEUIHHX CHJI, TIPHJOKEHHBIX K Ty, OTHOCHTEJNbHO
oci C, mpoxoisileli uepes LEHTP Macc MEePHEHAMKYJSPHO dep-
TeXy; J¢ — MOMEHT HHePILHH OTHOCHTEJNbHO ocH C.

12

TlepBble ABa ypaBHEHHS XapaKTepPH3YIOT MOCTYNaTeJbHOe JBH-
JKeHHe TeJa BMecTe C LeHTPOM macc (B JHHAMHKe 3a NOJIOC
NPUHHMAIOT He [MPOH3BOJLHYIO TOUKY, a LEHTP Macc Tesa).
Tpertbe ypaBHeHHe XapakrepusyeT Bpallenue Tena Bokpyr ecu C.

s cocraiaenusi aAupdepeHHaIbHbIX yPaBHEHHH NJocKona-
paIeIbHOrO  JABHIKeHHSI KaTyLIKH H300paXkaeM Ha pacueTHO
cxeMe BHEIIHHE CHJbl, AeHCTBYIOLLHE Ha Hee B COOTBETCTBHH

s

¢ ycaosHem 3afaun (puc. 7) u peakiumum nosepxsoctu N, Feu.
ITpoekTHpyst Bee CHJbI Ha KOOPAMHATHLIE OCH H ONpejessis

MOMEHTBI CHJI OTHOCHTEMbHO ocH C, cocraBisem andpepeninalb-

a

Hble ypaBHeHHS ABHXKEHHs KaTyLIKH, npeamnoJiarasi, 4To OHa Ka-
THTCSl B HalpaBJ/IeHHH [OJIOKHTEJbHOIO OTcyera KOOpAHHATBHI Xc.

mxe=2Q—Fcy—P sing; (1)
mye=N—P cos a; (2)
mpPp=FeuR+QR+Qr. (3)

an COCTaBJIEHHH TPETbero ypaBHEHHs pekomenjayercs cJje-
Aylollee [paBHJIO 3HAKOB. Hanpaaneﬂue BpalleHus TeJa CUH-
TaeM TNOJOMKHTeJAbHbIM. Torga MOMEHTHl CHJI, HalpasJeHHbe
B CTOPOHY BpalleHHs, MNOJOXKHTEIbHbI, HalpapJ/ieHHble TPOTHBO-
M0JI02KHO, — OTpHUATeJbHBL

13
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Cucrema tpex ypasmennit (1), (2), (3) comepxur naro me-
H3BECTHBIX X¢, Yc, ¢, Feu, N. JLIst pelIeHusi 3agaun cocTapisem
eule JABa YpaBHeHHS CBJI3H KATYIIKH C HAKJIOHHOH IVIOCKOCTDLIO

Yye=R (4), xc=Reg (5),
OTKYy1a

Ye=0 (6), xc=Rg (7).

[Mogerasasis snavenne ¢ 43 (7) B (3), moayuns

g . R
m e ke=QLF 1 F,. ®)
W3 ypasuensist (1) HaXoAuM CHay CHenJeHFsi
Fey=2Q—Psin a—mxc¢ (9)
I, noActaB/sAs ee 3navenue B ypasnenne (8), nojyuaem
f 2\ o (r +3R
m(1+LR,—)xC=Q R psina. (10)

YuurbiBas, uto P=mg, a 10 yca0BHio 3agaun Q=4kP, 3anuiem
HOCJIE}J.HCQ YpaBHeHHe B Buiae

Fo= 8 g (kL —sina) =285 (1)

Wurerpupys asamasl andgepennnansnoe ypasuenne (11), mo-
JAyUHM

:v(,-=2,85gl+6‘1; (12)

Xc=1,425g82+4C\t+Cy. (13)

[Mocrostnnbie unrerpuposannst C, u Cy, HAXOAHM H3 HAYaJbHBIX
YCJIOBHI JIBUKEHHS:

npu t=0; x¢=0; Xc=0
Ci=Cy=0;
xe=1,425g12, (14)

W3 ypasnennst (5) naxoaum yroa moBopora karymku ¢=xc/R,
UTO ¢ yuerom dsuavennst xc u3 (14) mnossoaser 3anHcath
¢=4,75g¢%

IMoxcraBass znauenne xo 3 (I1) B (9), nafigem cuay cuen-
JIeHHS

14

Fen=2Q—Psin a—m-2,85g=
=2.1,5P—P sin «—2,85P=—0,35P. (15)

3HaK MHHYC O3HAYAET, YTO B JEHCTBHUTEJBHOCTH JUIs JaHHBIX
napaMerpos HanpasleHHe CHIBl cUenJieHus (puc. 8) NPOTHBO-
M0JIOKHO TIPHHATOMY Ha pacueThoii cxeme (cm. pue. 7).

Ha ocuoBanun 3aKOHOB TpeHHs, chOpMyJHPOBAHHBIX B CTa-
THKE, M3BCCTHO, YTO MOJAYJbL CHJIBI CTATHUECKOTO TPEHHs H3Me-

nsietest o7 Feprp=0 A0 Ferap= F{%, B MOMEHT Hayalsa CKOJb-

JKCHHSA, MO,’lleb MaKCHMaJIbHOH CHJIBl CTATHUECKOrO TPeHHS, KakK

M

0

PUc. 8

[1OKA3bIBART OMBIT, MPONOPLHOHAJIEH BeJHYHHE HOPMAJIbHOM peak-
unH N nJ0oCKOCTH:

errp=fN.
CuienoaTenibho, NPH ABHXKEHHH 6e3 CKOJbKEHHS MOAYJb CHIbI

clienierHs A0MKen ObiTh Goablie WM paBeH MoAyadio FRis.

Ipu Foy<< PR, HAUHETCS CKOJbIKEHHE. Torna

Fen<SPN. (16)
Tak kak u3 (2) ¢ yueroM (6) nopmasbHasi peaxuus
N=P cos a=0,866P, (17)

to ua (15) u (16) wumeem 0,35<f-0,866, orkyna [=0,404.
Takum 06pasoM, HaUMeHbLICC 3HAYeHHe KO3(pDHIHEHTA TPEHHS,
IpH KOTOPOM BO3MOXHO KadeHHe KaTyUIKH Ge3 CKOJNbXKCHHs,
fmn=0,404.

15
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3adava N 3. NPHMEHEHHE NPHHIHUIIA
BO3MOXXHbBIX NMEPEMEWEHHHW K OMPEAENEHWUIO PEAKLHH
OMOP COCTABHOH KOHCTPYKUWH

Hcnonb3ys NpUHIHI BO3MOMKHBIX TepeMelleHHil COBMECTHO
C MPHHUHIOM OCBOGOKAAEMOCTH OT CBSI3€il, ONpee/HTh PeakIuH
onop B Touxkax A, C, D aas cHcTeMbl IBYX COYJIeHEHHBIX 6aJoK,
npusesennblx B 1a6a. 4a. Mexoanble nannble AJs1 pelleHHs 3a-
nay npusejensl B Tabua. 46.

Tabauya 46
Hcxonnbie nannbie Kk sagave M 3
H
il e arpyska - s
CTPOKH m, q, rpan !
Py, xH | Py kH | gty kH/m
1 4 3 5 1 60 1
2 3 4 2 6 30 2
3 2 2 5 3 45 3
B8 4 6 3 4 30 2
5 6 8 4 2 60 1
6 8 3 5 5 45 2
7 3 4 3 2 60 3
8 4 3 6 1 30 3
9 5 6 4 2 45 1
10 6 8 3 4 60 2

Mpumep pewenns sapaun M 3

Hast cocraBuoit Gaakum (puc. 9,a), na KoTopyio AefiCTBYIOT
cunbl Py=2 kH, P,=4 xH, paBromepno pacnpenesesnas Ha-
rpy3ka HutencusHocthio ¢=1 kH/M u mapa cun ¢ MOMEHTOM
m=6 xH, onpexeants peakunn omop A, C, D. Yron a=45°
paamep a=2 M.

Pewenue. Ha ocHoBaniy npuHiuna ocBo60K1aeMOCTH OT CBSi-

seit or6pocum omopy D u 3amenum ee AeficTBHe peaxunueit Rp,
nepnennKy JIsapHOil IockocTH Katauust onopel D. Hanpasienue
ee MOzeT ObiTh 3a1aHO TPOH3BOJIbHO, HampuMep BBepx. IToay-
yeHHasi TakuM 00pa3oM CHCTEMa HMEeT OJHY CTeneHb CBOGO/bI
U jocnyckaer nepemerniennus. CxeMa BO3MOXKHBIX NepeMelleHHit
nokasana na puc. 9,0, rae G6aake DE 1ano BO3MOXKHOe nepe-
MeleHie — Geckoneuno MaJablii yroa nosopora 8¢, Bce ocranb-
HBIE TOYKH CHCTEMbl HE HMEIOT BO3MOMHBIX nepeMeuiennit. Jas

25821 17
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yaoGeTBa pacuera 3Jech M Jlajiee  pacnpejesieHHas B npeje-
aax oanoro rtena (6Gaaxu BE) marpyska ¢ 3aMeHeHa cOCpejo-
ToueHHoit cuioit Q=g-2a=4 xH.

Ha ocnoBanun NPHHILHIA BO3MOZKHBIX nepeMeltes it s pas-
HOBEOHS MEXaHHYECKOH CHCTEMBI ¢ HjaeajlbHBIMH, CTaLlHOHaPHHMH
H JIBYCTOPOHHHMH CBSI3SIMH (TAKOBBIMH SIBJISIIOTCH BCE CHCTEMBI,
npuBeJeHnbie B TabJ. 4a) HeOOXOAHMO H JAOCTATOYHO, UTOOHI
cyMMa 3JeMeHTapHbIX PaGoT BeeX 3aJaHHBIXH CHJI I peakiHi
cBsa3eil, NPHJIOKEHHBIX K TOYKaM OHCTeMBl, Gblia paBHA HYJIO
Ha JI060M BO3MOXKHOM MEPeMCIICHHH CHCTeMbI:

Z, BA(F’—O W Z Fpr,=0.

Qo]

CocraBum ypasHenHe paboT BCeX CHJ Ha BO3MOXKHBLIX nepe-
MeLILeHHSIX, YUHTBIBAS, 4TO JeficTBHe CBA31 Onmopel D 3aMeHeHo
ce peakuuei

Rn'ﬁSu—Pg sina 682=0.
Ha ocuoaunu paunpix puc. 9,6, HCnoJb3ys CBOACTBO 10-
J00Hs TPEYroJIbHHKOB, HAXOAHM CBSI3b MEX/Yy BO3MOKHBIM Tepe-
-

MelleHHeM onopsl D M TOYKH NMpuioxenus cuinl Py dto naer
BO3MOKHOCTb HCKJIOUHTD B ypaBHCHIHN PaboT GECKOHeYHO MAJIyIo
A

BEJIHYHIY OS2 M HANTH 3HAYCHHC peakuHu Rp:
Rp+28s— Py sin a6ss=0; Rp=0,5P;sin a= 1,41 xH.
AuaJiorHyHo coCTaBISeTCs pacyeTHasi cxema JUisi OnpejeJie-
st peaxinn onopel C (pue. 9,6). Onopa C samensiercsi peax-
>

uueit R Cucrema J0MycKaer BO3MOMKHBIC TMepeMelleHHs —
Ganka BE moxer GbiTb NOBepHYTa Ha OECKOHEYHO MaJblil yroJ
8¢y BOKpYr WHJIMHAPHYeCKOro wWwapuupa B, a Ganka DE —mHa

2¢ 19
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yroa 8gp BOKpYr mHAHHApHUecKoro wmwapuupa D. Touku npuio-
JKCHHSI CHJ TOJIyHaloT BO3MOKHBbIC mepementenus §sc u 8sg, mo-
KaszaHHble Ha puc. 9, 6.

b’paBHenHe BO3MOZKHBIX p360T HMeeT BHI
RcGSc—QGSc—P-; sina 5Sz=0‘
YuyrbiBast BbITEKAIOULIHEe H3 1o 06Hus TPeyroJibHHKOB

(puc. 9,68) coornomenus O6sc=052=0,50sg, noayuaem, cokpa-
uias Ha 8sg, X

Rc0,5—Q-0,5—P;sin a-0,5=0,
OTKyJAa HaxoauM Rc=6,82 xH.

Onopa A npeacraisier J)KecTKoe 3atiem/enne. Peakuun Takoit
OMOpPBI  MPEACTABJSIOTCS  CHJOI 7{,‘, HanpaBsJeHHe KOTOPOii 3a-
panee He H3BECTHO, H peakTHBHbIM MOMenTOM M,. Peakiuio k’,‘
YA0GHO NpPEeJACTaBHTh B BHAE ABYX comaa:mmmmi},, Wt st

onpejesenusi ropH3OHTHANBHON cocTaBasomeil X4 XKectkoe 3a-
LleM/IeHHEe 3aMeHsieM OMNopoif B BHAE M0J3YyHA, XKECTKO CKpen-
aennoro ¢ 6ajaxoit (puc. 9,d). Takoe npeacraBjienne n03BOJsET
HCKJIOYUTh TOJBKO Ty CBf3b B TOUKke A, KOTOpas COOTBETCTBYET

b
HCKOMO{T peakunn X4 B 31OM cayuae cucTema mojyuaer OAHY
cTenenb cBOGOAb. BO3MOKHBIC MepeMelleHns Tead CHCTeMBl s
GyAyT TOJBKO TOPH30OHTAJLHBIMH, OAMHAKOBBIMH /ISl BCEX TeJl.
Ypasuenue paGoT nojyuaer B 0,/0%

Xa ;s—Pg'cos' ads=0,
X4i=2,82 xH.

OTKyla

Ha puc. 9,e npejicrasiena cxeMa BO3MOXHBIX NepeMelleHH

U1 onpejesienust BepTHKaabHOfl cocrasasiouteii Y. JKectkoe

3auleMJeHne B Touke A 3aMeHeHo OMOpPOH, AomycKaloulei Bep-

THKaJIbHBIC MepeMellleHns, HO He JonycKalollefi ropu3oHTalbHble

nepemeuienust 1 nosopor Gaaku AB. OrGpouennas cBsisb KOM-
-

nencupoBana peakuueii Yi. Tlpn coobmiennn cucreme BO3MOXK-
HBIX nepememennit Gaaka AB mosyuut mnocrynatesbHOe mepe-
mentenue, 6anka BE noBepHeTcs BOKPY! IHJIHHAPHYECKOro miap-
nipa C, a Ganka DE — BOxpyr wmIMHApHYeckoro mapuupa D.
Ha ocnoBanuu nanubix puc. 9,e

GSA=551=GSB=('\SE, 6$2=0,55$E.

p—

.

Toraa ypaBHeHHe BO3MOXKHBIX paGoT
YA85s4—P; 65+ Py sin a 8s;=0
NPHBOAHTCH K BHAY
Ya—P;+ P,y sin45°-0,5=0.
Orcioaa onpeaensercs
Y4=0,59 kH.

Jlast onpejeents pPeakTHBHOrO MOMeHTa omopel A 3ameHseM
JKecTkoe aaiiemJenne GaJjKH LI1apPHHPHO-HENOABHXKHOH OMOPOI,
a OT6pOMEHHYIO CBA3b — PEAKTHBHLIM MOMeHTOM M, (pHc.9,e2).
Jlaem cucTeMe BO3MOKHBIE NepeMelleHHss H OMpeaesieM 3aBH-
CHMOCTH MEXJly BO3MOXKHBIMH TepeMelIeHHSIMH, KOTOphe J0-
nyckaloresi octaBuinmucs cBsdsimu. [Moayuaem (puc. 9,2)

Ssp=0sp=0s=2adp; 85 =>852=0,56s5ab¢.

YPaBlIeIIHG BO3MOZKHBIX paGo-r CHJI Ha COOTBETCTBYIOUIHX BO3-
MOXKHBIX NepeMelleHHsX HMeeT BHI

M, 8¢—mde—P, 85+ Py sin a 8s;=0.

MCHOJIbBYSl HalJeHHble 3aBHCHMOCTH MeXy MepeMelleHHsIMH,
noJsyuaem

Ma—m—P,a+ Py sin aa=0,

0TCI0/1a HAXOAHM HCKOMBIl MOMEHT
Ma=4,36 xH-m.

3adava Mo 4. TPUMEHEHME OBLWLErO YPABHEHUSI NHHAMHKHW
JUisi OMPEAENEHUSA YCKOPEHUM TOYEK MEXAHHYECKOR
CHCTEMbI C OJIHOH CTEMEHBIO CBOBOJbI

Hcnonbaysi obliee ypaBHeHHe JAHHAMHKH, ONPENENHTb YCKO-
penne rpysa A MeXaHHYeCKOil CHCTEMBl, TIPeACTaBJECHHOH
B T1abn. Ha, a TakKe HailiTH HaTSIKeHHE HHTH, CBS3bIBalollel
tena B u C. Mcxonusle Jannbie 3agaun npuBeieHbl B Ta6i. 56.

Bee cBf3u cunTaTh MACAJbHBIMH, HHTH — HEPACTHKHMBIMH H
nepecoMbiMu, KaTkn (eciy OHH HMEIOTCSl Ha cXeMe) KaTaTcs no
naocKoeTH 6e3 CKOJIbKEHHs, COMPOTHBJICHHE KaueHHio KaTKoB C
xapakTepuayercst Ko3(G(HUHEHTOM TPeHHs KaueHHs.
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Jlenunrpaacknit opaena Oxkrabpbckoii Pesoawomuu
u opnena Tpynosoro Kpacuoro 3uamenu
HHXEHEPHO-CTPOHTEAbHBIE HHCTHTYT

Kadeapa teopernueckoit mexanuku

TEOPETHYECKASI MEXAHHKA

MeTouueckne yKasaHus,
NporpaMMa ¥ KOHTPOJIbHbIE 3a/laHHsl TPETheil HacTH Kypca
N0 AMHAMHKE JLJIsi CTY/IEHTOB 3204HOTO OTJeJNCHUS
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Cocrasurean:

A0KT, Texu. nayk, npod. P, C. CAH)KAPOBCKHI,
Kauu. rexu. wayk, gon. H. C. JEPSIGHH,
Kaua. texu. way, aou. B. I1. KOJIOCOB,
cr. npenopasarens, M. . KOJIQCOBA,
Kaua. texu. nayk, aon. £. H. AHTOHOB.

OtsererBentbil penukm;n 3aB.  Kadeapoil TeoperHueckoil  MeXaHHKH,
JIOK. TexH. nayk, npod. B. A. IEBEJAEB.

Peuensent nokr. rexu. nayk, npod. I. . BHIIHEBELKHIH.

Meroitueciile ykasamisi, nporpaMMa H KOHTPOAbHLIE 3aAdist PacCMOT-
PeHbl H PeKOMEeHA0BaHL K H3faHMI0 Ha sacefannn xadeapu 30 centsOps
1983 r., nporokoa Ne 3.

TEOPETMYECKASI MEXAHHWKA

MCTOAHHCCKMC yKazauus,
nporpamma u KOHTPOAbHbIE 3ajlaHus Tpe‘l‘hlﬁ HACTH Kypca no AHHAMUKE
SIS CTY/LEHTOB 3404HOI0 OTAeneHus Beex cneunanbnocreii JIMCH

Banenwtun Anexcanaposuu JleGenes,
Pynoand Cepreesuu Canxkaposekuii,
Esrennii Huxkonaesuu Aurouos,
Hrops Cepreesuy JlepsaGun,
Baaaucaas Ilerposuu Kosocos,
Maiis Amutpuesna Konocosa

Penakrop T. JI. Kopuany
Texuuveckuit pepaktop T. JI. Kopuany
Koppekrop A. B. A¢anacoesa

Cnano B naGop 21.10.86. [Moanucano k nevatn 25.11.86.
Qopmat Gymaru 60X84'/is. Bym. tun. Ne 3. Jlurepar. rapuut, Tlevats BbicoKas.
OG6bewm 2,5 Tiew. J1.4-npuaoxenne, yu.-uaf. 1. 2,3, 3ak. 5821. Tup. 1500. Becnaarno.

Jlenunrpafckuil HHXKeHepPHO-CTPOHTENbHbIl HHCTHTYT
198005, Jlennurpaa, 2-s1 Kpacuoapmeiickas, 4

Mexsysosckas tanorpadus (3) CII[10-2 Jlenynpusnara
198005, Jlennurpan, ya. Eroposa, 5

p—

CocraB 3ajiaHusi u nopsiioK ero BbINOJHEHHS

ITo Tperbeil uwacTH Kypca CTyAEHTHl BceX crennaabHocTei
JIOJIKHBL PEIIHTH WIeCTh 3aJay W BBLIIOJHHTL OAHY PacueTHO-rpa-
(uueckyio pabory.

3ajanue Ha pacueTHo-rpaduueckyio pabory i npumMep ee Bbi-
NOJIHEHHSI [IPHBOAATCH B METOAHYECKHX YKA3aHHSIX, H3/aHHBIX
orfeabroii 6pomtopoii: «Teopernueckasi Mexannka. Mertoanue-
CKHE YKa3aHHs M KOHTPOJbHBIE 3alaHHs 1o AMHAMHKe (¢ npH-
menennem IBM)! nasi cryaeHtoB 3aouHoro Qaxyantera Beex
cneunanavuocereit JIMCH» (J1.: JIMCH, 1984). [1pu Boinoanennn
sajlannil PEKOMENLYeTcst NMoJb30BAThCS JHTEPATypOil, yKasanHoi
B [IpOrpamMMme, NpuaaraeMoii K MeToAHYeCKHM yKa3anusm.

[lecth 3agau BKAIOYAIOT CJAELyIOLIHe pasiesbl Kypea:

3apava MNe 1. Tpunuun JanamGepa u METOA KHHETOCTATHKH.

3apaua M 2. [lnnaMuka [JOCKONAapaJJ/e]bHOr0 ABHIKCHHS
TBEPJOro TeJa.

3apaya M 3. [IpHHUMI BO3MOKHBIX NepemMeliennuit,

3apava Ne 4. OGuiee ypaBHeHHe AHHAMHKH,

3apaua M 5. Ypasuenue Jlarpanxa BTOpPOro pojaa.

3amaua M 6. KoseGauusi MeXaHHUCCKOH CHCTEMBI ¢ OHOI
CTCIEHBIO CBOGO/AbI.

YKkasauus K BbiGOpy Bapuanra

3ajanne Ha KOHTPOJAbHYIO pabory onpenensiercs no taba. |1
110 ABYM MNOCJAeAHHM HHBPaM HHIAMBHAYaJLHOrO HOMepa, Mpo-
CTaBJGHHOrO B 3aueTHON KHiKKe. B kaxcpo#t kaerke taba. | no-
MelaloTesi puMcKas W apabckasi undpsl, onpejaeasioune Homepa
CXeM M HCXOAHBIE AaHHble KO Bcem 3agauam. Hanpumep, mwundp
3aueTHON KHHKKH 77—256. Ilocnennue e muppn 56 ykasol-

! TMpumenenne IBM npeaycMoTpeHo ISt FOPOACKHX CTYACHTOB-3a04HHKOB,
o0y4aioluXcs 10 Beuepheil cXeMe H NOCEIAIOUWHX JIEKIHH H NPaKTHYeCKHe
3aHATHS.
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Tabauya 1

3ananne AAs BHINOJNHEHHS KOHTPOJbHON paGoTsi
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BalOT, YTO BAPHAHT JJISi BBIMOJHEHHS! KOHTPOJbHOH paboThl CO-
JIePKHTCS B KJETKe, HaxoAdllefici Ha NepeceyeHHH LIecToM
CTPOKH H maATOro croi6a ta6u. 1. B ykasaunoii k/ierke HaXoAHM
wuppset VI—5. Ludpa VI ykassiBaer na HeoGXOAHMOCTb HCNOJb-
30BaHHsl AJIsl BCeX IUECTH 3ajay LIECTHIX CXeM, a 5-— HCXOAHBIX
JAHHBIX K HHM M3 MATBIX CTPOK COOTBETCTBYIOWIHX TaGJIHLL

3adava N 1. NPUMEHEHHE TNPHHUUINA OAJIAMBEPA H METOJA
KHHETOCTATHKH JJIl ONPENEJEHHUSl YCKOPEHUH TOYEK
MEXAHHUYECKON CHCTEMbBI U PEAKUHMH CBA3H

Onpepnennty yckopenne rpyda I (puc. 1) u peakuuu cBsseit
JIS MeXaHHYeCKHX CHCTeM, NPHBeAeHHBIX B Tabl. 2a u 26.

e

“ pued PUc.2

Tlpu peleHuu 3aJa4n JIHCKH CYHTATDH CIVIOUIHBIMH H OAHOPOA-
HBIMH TeJaMH, NONepeyHEIMH pasMepaMu H BecoM crepxkuedt AC,
BC, AB upeneGpeub. Bce cBSI3H CUHTaTh HAEAJbHBIMH, CHJbI
TPeHHsI He YUHTHIBATb.

¢ Mpumep pemenus 3anaun N 1

CxeMma MexaHHYecKol cucteMbl npusefesa na puc. 1. Jlawo:

my=10 kr, mg=15 kr, my=20 kr, r=0,1 M, R=02wM, M=
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