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ClteAep8JIbBoe areBTCTBOno o6P83088BBIO 

rOCYAapCTBeBBoeo6pa30B8TeJJbBoe y"p~eBBe . 
BLicmero OPOflteeCBOB8JlbBOro o6p83oB8BBB 

CABKT-DETEPIiYPrcKBit rOCY~CTBEIIHhIit
 
TEXHOJIOrntlECKll:A YHBBEPCBTET
 

PACTHTEJIlJHLIX nOJIHMEPOB
 

3qAHMJI
 
no TeOpeTIt'leCICOi MexaHlllCe
 

IAll- caMOCTORTenllHoi p.eOT'" 
..

CTYAeHTOB 
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IIPE)U1CJIOBHE 

Teoperaxecxas MeXaHHKa arpaer BeC!>Ma cynrecraeaayto pons B 
nonrorosxe HH)I(eHepOB Jl106oroIIpO$HJIJl. 

l13yqlUl sry .u;HCl.lHIIJIHH)', CTy.u;eHTbI 3HaKOMJITCH COCHOBHbIMH 3aKOHaMH H 

~.... :'JUi. JiAE 

.
B II8CTODqeI( Y'le6Ro-"'eTO~ecf(OMnoc06HJ1 conepxarcs 16 38Jl8.HHA 

tno C11l'1'BKe, XIIIIeMa'1"III R ,IlBB8MRJ(e, npenycsrorpeansrx nporpaMMoA J'", 
x,pca TeOpe11I'fecxol MeX8BJUB. Kaxc.ztoe 38,IlaHHe conepxar no 480 

. JaPIWlTOB. 

II:pe,ll;H831la"laerCJI .IVlII BCeX cry.u;eBTOB, H3yqlUOIqHX TeOpeTH'lecICYJO
 
Mexammy.
 

Pe~eH3eBT: IC8B,Z{. TeXH. Ba)'X nonear xa4Je.APLl rOYBllO CaHICT
llerep6yp.relCoro rocy.u;apcTBeHHoro TeXBOJIOI'R'IecKOro yHHBepCHTeTa 
pacTHTelIJ>HLIX nOJlHMepoB IO.A.THXoBOB•. 

llo.u;fOTOBJleaO H peKOMeH,lJ;OBaHO K ne1fam xacf>e.zq>oH TeOpeTH'leclCoA
 
MeXaHHKH H TeOpHH MaIIIHH HMeX8.HH3MOB rOYBnO Camcr

Ilerepfiyprcxoro rocy.u;apcmeHHoro rexaonorasecxoro y&HBepCHTeTa
 
PacmTeJl10HLIX nOJIHMepoB (npOTOKOJI N~1 01' 15 oIml6pJl2007r.).
 

YTBepxc.u;eHo K H3.u;amuO MeTo~ecKollCoMHccHel ep8ICYlIJ>TeTa
 
MeXaHHKB aBTOMaTH3HpoBllHHJ>IX npOH3BO.u;CTB


! rOYBIIO Cll6ITYPll (npoTOKOJI N!!5 OT22 oJml6pi 2007r.).
 

I 1 

oroYBIIO Canr-IIeTep6yPrcI<lrit 
N01.,cDAHaNi TeXHonoI1f1leCI<lrit 

y..... r:aNi ~ nOJIHMepoB, 2007:'1 
, " /:11, r ",~, ' 

npaananaaa, COBepmeHHO Heo6xo.u;HMbIMH IIpH H3yqeHHH MHorHX 
06meHH)I(eHepHbIX .u;HCl.lHIIJIHH TaKHX, KaK conporasneaae MaTepHanOB, TeOpHJI 
MaWHH H MeXaHH3MOB, .u;eTaJIH MamHHH .u;p. 

Xopouree ycsoeaae KYPca TeOpeTH'ieCKOH MeXaHHKH rpeoyer He ronsxo 
rnyfioxoro H3yqeHHSI reopaa, HO H npaofiperenae TBep;:u.IX HaBbIKOB peWeHHJI 
3ap;aQ. .l{rnl sroro Heo6xo.u;HMO CaMOCTOHTeJThHO penrxrs 60nbDIoe KOnHQeCTBO 
no scex paanenaa KYPca. 

HaCTOSlIqHii C60pHHK HH,l:\HBH,l:\yanbHbIX 3ap;a'i conepsorr sana-ra no rpex 
TeMaM xypca cTaTHKH, senspex TeMaM KHHeMaTHKH H 'ieTbIpeM TeMaM 
)J,liHaMHKH. 

tIHCJIO 3ap;a'i B (3)I(,lJ;OM pasnene II03BOJISleT BbI,l:\aBaTb HH.u;HBH,l:\yanbHbIe 
Ha60pbI sanas B 3aBHCHMOCTH OT rrpo$HJISI nO,l:\roTOBI<H CIIel.lHaJIHCTa, TO ecn, 
OT 06'beMaH conepacaaas H3yqaeMoro xypca TeOpeTHtleCKOH MeXaHHI<H. 

CTATHKA 
3a.u;a·Ja c.l. CHCTeMa CXO.u;HIJ.tHXCH CRn
 

.l{rnl MeXaHJllieCKHX CHCTeM, rrpaseneaaax sa pHc.1-30, onpenenars yCHJIHJI
 
B crepscasx AB H BC IIpH sananasrx 3Ha'ieHHSIX seca rpysa H yrna a,~.
 

Becox crepxnea H HHTeii npeaetipeas. HHTH C'IHTaTb rn.6I<HMH Ii
 

HepaCTSI)!(HMbIMH, 6noK H.u;eaJIbHbIM, cOe.u;HHeHHSl crepscaea mapaapasnsa.
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3aAaqa C. 2. Paaaoaecae TBep~or~ TeJIa no~ ~ejeTBHeM nJlOCICOH 

CHcTeMJ.I eRJI 

Orrpezterrars onopaue peaKI~HHp~ (PRC. 1-30)npa ,Z:(eHC1'BHH . 
3a,Z:(aHHoH rrarpyaxa. Pasnepa npaseneasr BMe1'pax. BeCOM paasr npeHe6peQb. 
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Ta6JIHQa C. 2 

HOMep G a M a a b 
BapHaHTa KH KH/M KHM rpaa, M M 

0 10 40 40 10 1 3 
1 50 20 60. 30 2 4 
2 20 45 50 20 4 2 
3 40 25 10 50 2 4 . 
4 30 10 70 10 3 2 
5 50 

I 
30 20 .. 40 3 1 

6 20 50 70 50 2 3 
7 40 15 90 20 4 3 
8 10 35 30 40 1 4 
9 30 5 80 30 4 1 

I 
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3aJJ,aQa C. 3. Pasaoaecae TBepJJ,oro TeJIa noJJ, JJ,eiicTBHeM nJIocKoii 

CHCTeMLI CHJI 
. HaHTH peaKUHH onop cocrasnolt KOHCTPYXUHH (PHC. 1-30). Pasnepsr B MeTpax. 
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3a,lJ;aQa C. 4.PaBROBeeReeRJI e yqeTOM eQenJIeRHH (TpeRHH, nOKOH) 
Onpenenars MliHHMaJIbHOe Ii MaKCliMaJIbHOe snasenae CliJIbI P Ii peaxnaa 
OIIOp CliCTeMbI, HaXO,lJ;SnIJ;eHCR B nOKOe. 
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Ta6JIHua C. 4 

HOMep G Q a b e a frp 

BapHaHTa KH KH M M M rpazt. -
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3a,lJ,a'la C. 5. Onpeaenenae peaKUHH CTep'KHeH, nOMep'KUBalOmHX 8
7npHMoyrOJIbHylO nmrry 

HaRTH peaxnaa crepzcaeti, rro.n;.n;ep)lGIBaJOlll:I-IX TOHK)'l0 ropasoaranssyro 
O.n;HOP0.n;IrylO unary BeCOM G, npa .n;eiicTBHH aa aee B.n;OJIb CTOpOHbJ AB CHJIbI 
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)J;JIlI BhIqHCJIeHHlI, npaaenensr HR)I(e. Koop)J;RHaThI )J;aHhI B MeTPax, BpeMli B 27 28 
cexyanax. ,II 

Ta6JIHQa K.l 

29 30 

p 

x == at' +bt + c ; (X-CM, t-c) Y =dt2 +et+ f; (y-CM, t-c) 

1 2+bt+12x=at
2Y =t +et+ f 

2 x =bt Y == dt? + ft + e 

3 x =ccostzrt) Y =esin(1ft) 

4 x=at+b 
e 

y=--
t+ f 

2 
Y = dsin(1f-e-t ]5 x = aco{ 1ft] 

6 x=at2+b Y = e t2 +d 

7 x=t2-4t+l y = t+e 

8 x = (1fe]acos -c

2 
Y=f sin (1fd t ] 

9 x = -ct-b 
f 

Y=-
t+e 

Y :. f sin(1f t )
e10 x = aco{ 1f t)'+- b 

c

11 x = at' +bt +c Y = t 3 + f t +e 

12 x=at+b Y = d t' +e 

13 ( 1f t' )x=cos -c
. (1ft:]y=sm f 

14 x =bt+c 

.. e 
y=--

ft+d 

15 x = bcos(1f t ) 
c 

Y = dSin(1f;] 

16 3x = a t + c 
3y=f t +e 

17 x r a t-r b y =d t2 + f 

18 x = bcos(1l" t} Y = esin(1f t} 

19 x =-t-c 
d 

y=--
t+ f 

y =esin(~]20 x=co{~2J+a 

21 x = t' +at + 1 Y = dt' +et+ f 

22 2x =t
f

y=-t-d 
e 

II 

; II 

Ta6JIH~a C. 5 

KHHEMATHKA 
3aAa'fa K.l. Onpeneaenae CKOpOCTH H yCKopeHHH TO'fKH no 3aAaHHbiM 

ypaBHeoHHM ee ABHxceHHH 

B COOTBeTCTBHH C3MaHHhJMH ypaBHeHHlIMH )J;BH)I(eHHlI onpenemrrs 

rpaexropmo )J;BlI)I(eHHlI TO'fKll, a )J;JIli MOMeHTaspeaen t - rrOJIO)l(eHHe TO'lKH aa 

rpaexropaa, HaHTH ee CKOPOCTh, rrOJIHOe, xacarensaoe H HOpMaJIhHOe 

YCKopeHHe, a rarose PMHyC KpllB1I3HhI rpaexropaa. .ll:aHHhIe, neofixomnasre 

25 
24 

aHOMep G P b C d 
BapHaHTa MKH M M MKH 

.22 2,5 3,5 1,00 20 8,0 
1 6,0 5,0 4,0 1,518 40 

7,5 4,5 2,02 30 4,526 
1,525 5,5 4,0 3,03 30 

4,07,0 1,5 1,036 104 
2,54,5 2,0 2,05 32 25 
5,0 4,0 2,035 5,56 20 
5,515 9,0 2,5 1,57 34 I7,5 . 6,035 3,58 28 [J30 6,0 2,09 24 2,0 2,0 
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24 x = -cl+5 y=_L 
I+d 

25 x =bCO{ :I)_c y = dSin( :1) 

26 x = 13 +b Y = 13-e 

I 27 x = 12 + a y =1 + d; 
28 x = acos(bm) y = d sin(rm) 

29 x = bt 
d 

y=--
ft s e 

L30 ( ~ 1 
2 

)X=-cos -c- -b ( ~ 1 
2 

)y=dsin -e- + f 

Ta6JIHQa K.l 

~ b C 

4 1 5 

9 5 7 
8 9 4 

5 7 1 

7 4 8 

9 

3 
6 

8 

3 

'2 
1 2 6 
2 3 9 
6 9 4 

d 
Ba HaHTa 

0 9 
1 1 

2 3 
3 6 
4 2 
5 5

I 46
 

7
 7 

8 

3~ 

e 

6 

3 

5 

9 

1 

4 

6 

8 

f 

2 

4 

1 

8 

3 
7 

5 

9 

2 8 

7 I 4 

t, 

0,3 

0,6 

0,8 

0,1 

0,7 

0,9 

0,2 

0,4 

0,5 

0,8 

3aila'la K.2. Onpenenenae CICOpOCTeH B yClCopeHHH TO'lelC .raepnoro TeJJa 

UpH nocrynarenuaoe H BpalQaTCJJbHOM ilBH'KeHHHX 

.lVur npeztcraaneaasrx aa cxeaax (1-30) rpyaonojrseaasrx MexaHH3MOB 
onpenemrrs yrnosyro CKOpOCTb If yrnosoe ycxopeaae Terra 3, Heo6xo,nIfMble 
ztna roro, lJ.To6bInepeaemars rpys co CKOpOCTbIO V, If ycxopeane a. 
Onpezrenars If noxasars na pacyaxe CKOpOCTb If ycxopeaae TOqKlf M fiapafiaaa. 

[x 

2 

4 

8 

6 

!x 

x! 

5 

3 

7 
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1 

IX 

20 

22 

29 

2 

3 

19 

21 

-; 

XI 

3 

10 

12 

18 

28 

tx 

3 

11 

17 

!x 

I '! 

I 

. ~ 

13 I L 
!x

14~L~ 
23 

1 

24 

~ <, I -: • I ~--,

3: 
IX r "15 

/"1"" 2~ I I L~2 • 
25 L26, 

9 
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,;--..i' 

Ta6JIH..a K. 2 

3a~alfa K.3. KHHeMaTHlfecKHH aHaJIHl nJIOCKOrO MexaHHlMa 

J(mInpe,llCTaBJIeHHhIX aa cxesrax (PHC 1-30) MeXaHH3MOB onpezienars CKOPOCTb 

H ycxopeaae rosex B If C maryaa AB. 

31
30 

28 

30 

27 

29 

l 
V A all. 

a i 

B~~I 
C 

aA~ V d.= .'Lo~_" 

8 

B A' VA 

~a~ ~ 
o "'. ". all.

";;)0 
»., 

6 

~ 
' B 

, . -
,.,~ 

.> p C 
/;,' VA all. 

- ;:-;'_')C!. ~ 

A 

/ 
/ 

./0 • • 

/\ a -'_0-00._/~.~._o mrnmmm 

4 

2 

B~ 

HOMep VI al R2 f2 R3 f3 

we M/czBapHlUITa M ,M M M 
0,10 0,75 0,40 0,15 0,60 0,35°1 _0,25 0,70 0,80 0,20 0,70 0,25 

2 0,35 0,90 0,60 0,50 0,50 0,30 
3 0,50 0,55 0,55 0,35 0,45 0,20 
4 0,40 0,75 0,75 0,20 0,75 0,55 
5 0,15 0,80 0,65 0,50 0,80 I 0,45 
6 0,30 0,450,45 0,35 0,65 0,30 
7 0,55 0,60 0,55 0,40 0,40 0,15 
8 0,45 0,75 0,70 0,20 0,50 

0,50 .0,20 0,50 0,25 0,75 0,60I 9 ~ 
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A 

rmmmm 
~ .. ~ ~VA 

aA 
" 

" 

~_._._~~'::. 
= 

26 

28 

30 

"""""'" 

_ A. ~, 
\. ._.a~~v.._._,_.- a 

"' 1\ 

aA 

25 

27 

29 

2 
3 
4 
5 
6 
7 
8 
9 

2,0 
2,5 
1,5 
3,5 
3,0 
4,0 
2,5 
3,5 

2,5 
4,0 
3,5 
2,0 
2,0 
2,5 
4,0 
3,0 

2,5 
2,5 
2,0 
4,0 
3,0 
3,5 
2,0 
2,5 

0,4 
0,6 
0,7 
0,4 
0,5 
0,6 
0,5 
0,3 

40 
50 
70 
20 
60 
30 
50 
40 

20 
20 
10 
60 
10 
20 
20 
30 

3a~a'la K. 4. Onpenenenae aOCOJIIOTHOH CKOpOCTH H a6COJIIOTHOrO 

.. yCKopeHHB TO'lKH 

B npaaeneaasrx HH)l(e cxessax (pac.l ~30 ) paccssarpasaerca)lBIDKeHHe TO'l.KH 

M B :lKeJIo6e spamasomeroca TeJIa. Ilo 3a)laHHblM ypaBHeHHHM nepenocaoro 

)lBH:lKeHIDI rp =rp(t) H OTHOCHTeJIbHOrO .)lBH:lKeHIDI OM=OM(t) orrpeaemrn, 

a6COJllOTH)'IO CKOpOCTb H a6COJllOTHOe ycxopeaae TO'l.KHB 3a)laHHhIH MOMeHT 

BpeMeHH. 

2 

43 

TaOJIHQa K. 3 

f 

~ 
i 

L 35
34 

HOMep VA aA AB AC= Be 
AB 

a ~ 
sapaaara Mlc Mlc2 

M - rpaa, rpazt, 
0 
I 

1,0 
3,0 

3,0 
3,5 

2,0 
3,0 

0,3 
0,7 

20 
30 

40 
40 
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---

N!! 
n/n 

1 

I 2 

OM=SOTH (M) 

R sin s: 
3 

. nt 2 
-Rsm

4 

q>=CPnep 
(pas) 

0,5t2+t 

6t+4t2 

R(M) 

0,2 

0,5 

Ta6JUI~a K.4== 

t 1 (c) 

0,1 

0,25 

3 - R sin 31ft 2t2+1 
0,3 0,55 

4 - R sin ~ 
2 

2t2-3t 
0,45 0,4 

5 - R sin 21ft 0,5r+t 0,1 0,2 

6 

7 

8 

9 

R' 1ftsm -
2 

. 1f t 2 
- Rsm

6 

R' x t sm -
4 

• 1f t 2 
Rsm -

3 

0,5t
2 

3t2-8t 

4t-t2 

3t2,1 

0,4 

0,55 

0,25 

0,15 

0,5 

0,35 

0,15 

0,45 

10 R sin u. 
. 6 

4t-t2 
0,35 0,3 

,lUffiAMHKA
 
3a.llaQa,lJ;. 1. Harerpapoaaaae .llHclJclJepeH~HaJIbHbIXypaBHeHHH .llBH",eHHH
 

MaTepHaJIbHOH TO'lKH, HaXO.llHlIleHCH non .lleHCTBHeM nepeasenastx CHJI
 
1. Marepaansnaa TOtIKa MaCCbI m=m xr ,IlBHJKeTCJl B,IlOJIb ropH30HTaJIbHOH OCH 

OX non ,IleHCTBHeM CHJIbI F=at (H). HaHTH CKOpOCTb V H nOJIOJKeHHe TOtIKH 

x npa tj=tnpH H)'JIeBhIX HatIaJIbHbIX YCJIOBHjiX. 

2. Ha TeJIO m=m, )J;BHJKYll\eeCM no ropH30HTaJIbHOH rJIa,L{KOH rrosepxaocra, 
)J;eHCTByeT CHJIa OTTaJIKHBaHHji, npoexuaa KOTOpOH na ropH30HTaJIbHYIO OCb 
Ox paaaa F x=k

2mx (H). B HatIaJIbHbIH MOMeHT BpeMeHH TeJIO HaxO)J;HTCM B 
noxoe aa paCCTOMHHH Xo=Xo (M) OTaasana OTCtIeTa. Onpe)J;eJIHTb CKOpOCTb 
TeJIa B MOMeHT, xorna paCCTOMHHe OTaaaana OTCtIeTa yBeJIHtIRTCM B n=n pas. 

40 

3. CHJIa UJ:rH BHHTOB BepTOJIemMaCCOH m npa BepTHKaJIbHOM nO,ll'beMe H3
 
COCTOMHIDI nOKOM B n = n paa npessuuaer ero sec. COnpOTHBJIeHHe B03,L{)'Xa
 
nponopuaoaansao nepsoa CTeneHH CKOpOCTH R=-mk V (H). Onpenenars
 
CKOpOCTb nO)J;'beMa B MOMeHT t=t, a TaIOKe V max'
 

4. JIO,llKe MaCCOH m = M (xr) cootimaercs aasansaaa CKOpOCTb Vo=Vo (Mlc). 
Ilpa ,IlBIDKeHHH JIO)J;Ka ncrpesaer COnpOTHBJIeHHe, nponopuaoaansaoe 

xsaapary CKOpOCTH R=aV
2 (H). 1Jepe3CKOJIbKO BpeMeHH CKOpOCTb JIO,llKH 

)'MeHbIllHTCM B n=n Pa3? 

S.MaTepHaJIbHalI TOtIKa MaCChI m=m (xr) ,IlBHJKeTCM H3 aaxana KOOp,llHHaT 

B,IlOJIb rOpH30HTaJIbHOH OCR OX, HMeJl HatIaJIbH)'IO CKOpOCTb Vo=Vo (M/c) R 
HCnbITbIBalICHJIy COnpOTHBJIeHHJl ,IlBHJKeHHIO R=-kx (H). HaHTH CKOpOCTb V 
H nOJIOJKeHHe TOtIKH x npa t=t (C). 

6. TeJIo MaccoH m, ,IlBHJKYll\eecM no TJIa,L{KOH ropH30HTaJIbHOH nosepxaocra, 

npHTJlrHBaeTCM K HenO,llBHJKHOMY uearpy C CHJIOH, npOeKIJ;HJl KOTOpOH 
aa ropH30HTaJIbHYIO OCb Ox pasaa Fx=-k 2mx (H). B MOMeHT BpeMeHH 

t=Ox=O H Vo=Vo (Mlc). Onpezienars MaKCHMaJIbHOe ynaneaae TeJIaOT nasana 
OTCtIeTa. 

7. Fpys MaccOH m=m (xr) OnyCK3eTCM npa nOMOll\H napannora 6e3
 
HatIaJIbHOH CKOpOCTH. CHJIaconpOTRBJIeHHJl B03,L{)'Xa npOnOpIJ;HOHaJIbHli
 
nepsoa CTeneHH CKOpOCTH R=-bV (H). Orrpenenars CKOpOCTb V rpysa xepea
 
t=t (c) nOCJIe aasana crrycxa,
 

8. B MOMeHT BhIKJIIOtIeHHM MOTopaxarep MaCCOH m = M (xr) HMeJI CKOpOCTb 

Yo. KaKoH nyrs npoaner xarep CBhIKJIlOtIeHHbIM MOTOpOM ,IlO MOMeHTa 

BpeMeHH, xorna ero CKOpOCTb )'MeHbIllHTcM B n-npas. CHJIY 
2

conpOTHBJIeHHM CtIHTaTb nponopnaonansaoa xaanpary CKOpOCTH R=aV (H). 

9. Marepaansaaa TO"lKa MaCCbI m = m (xr) ,IlBIDKeTCM B,IlOJTh ropH30HTaJIbHOH 
OCH OX non ,IleHCTBHeM CHJIhI F=(a+bV) (H). Ilonaraa HatIaJIbHhIe yCJIOBHM 

.,!(BHJKeHHM TOtIKH H)'JIeBhIMH, HaRTH xoopzmnary x TOtIKH B MOMeHT BpeMeHH 
t=t (C). .. 

10. Marepaansnaa TOtIKa MaccoH m = m (xr) ABIDKeTCM H3COCTOMHHH nOKOM 
B,IlOJIb rOpH30HTaJIbHOH OCH OX non ,IleHCTBHeM CHJIbI Fx=a(b-kt) (H). HaRTH 
CKOpOCTb V H KOOp,llHHaTy x B MOMeHT, xorna CHJIa 06paTHTCM B HyJIb. 

11. JIO,llKe MaccoH m=M (xr) coofintaercs aasam.aaa CKOPOCTb 
Vo=Vo(M/c). Ilpa )J;BHJKeHHH JIO,llKa scrpeaaer conporasneaae, 
npOnOpIJ;HOHaJIbHOe nepsoa CTeneHH CKOpOCTH R=-aV (H). Onpe)J;eJIHTb 

CKOpOCTb JIO,llKH B MOMeHT t=t (c). 
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12. JIbDKHHK MaccoHm=70 xr crrycxaercs 6e3 HaqaJIbHOH CKOpOCTH no CKJIOHy 

B u=u rpa,L\YCOB, He OITaJIKHBaHCb naJIKaMH. ,[{nHHa crrycxa L=b (M), 
K03<P<PHu.HeHT TpeHHH CKOnb)KeHHH nbDK 0 cner fTp=O,I. COnpOTHBJIeHHe

2
B03~a paBHO R = k V (H). KaKOBa CKOpOCTb nbI)KHHKa V B KOHu.e cnycxa? 

13.MaTepHaJIbHaH TOqKa MaCCOH m=m (xr) ,llBH)KeTCH H3aaxana xoopnanar 
aztons ropH30HTaJIbHOH OCH OX, HMeH HaqaJIbHYlO CKOpOCTb Vo=a (M/c) H 
HCrrbITbIBaH ,neHCTBHe rr03Hu.HOHHOH CHJIbI F=-0.25 mk2x (H). HaRTH CKOpOCTb 
V H rrOJIO)KeHHe x TOqKH B MOMeHT BpeMeHH t=t (c). 

14. MaTepHaJIbHaH TOqKa MacCbI m=m (xr) ,nBH)KeTCH H3COCTOHHHH rrOKOH 
B,nO.JIb ropasoaransaoa OCH OX non ,neUCTBHeM CHJIbI Fx=b(a-kt) (H). HauTH 
MaKCHMaJIbHOe ynanenae TOqKH OT uaxana OTCqeTa x (M) H nyrs V (M/C), 
rrpOH,ueHHblH TOqKOH sa BpeMH t=t (c), eCJIH "0=0. 

15. Teno MaccoHm=m (xr) ,uBH)I(eTCH H3COCTOHHHH nOKOH B,nOJIb 
ropH30HTaJIbHOH OCH OX no,u,neHCTBHeM CHJIbI F=at/V (H). KaKOH rryn, x (M) 
npoaner reno sa BpeMH t=t (c)? 

16. CaMOJIeT MaCCOH m=IO M (xr) JIeTHT roPH30HTaJIbHO. Ero CKOpOCTb B 
..uaHHbIH MOMeHT Vo=10Vo(M/c). CHJIa THrHztaararens nOCTOHHHa Fur=4000 H 

H nanpaaneaa non yrJIOM u=u K ropasoary; CHJIa JI060BOro conpOTHBJIeHHH 
R=kV\H). Kaxoe paccrosnae npoH,neT CaMOJIeT K MOMeHry BpeMeHH, xorna 
ero CKOpOCTb yaeJlH'iHTCH B n=n pas? 

17. MaTepHaJIbHaH TOqKa MaCCbI m=m (xr) n0..u..ueHCTBHeM CHJIbI 
2-bt+2 

F=at ,nBH)KeTCH B,uOJIb OCH Ox (F - B H, t - B cexyanax). Onpenenars
 
MaKCHMaJIbHYlO CKOpOCTb V max, KOTOPYlO ,nOCTHrHeT TOqKa npa CBoeM
 
..uBH)KeHHH, eCJIH B HaqaJIbHblH MOMeHT BpeMeHH OHa HMenauyJIeBYlO
 
CKOpOCTb H aaxonanacs B naxane xoopnaaar,
 

18. Teno MaCCOH m=:m (xr) cosepuraer npHMOJIHHeHHOe ,nBH)KeHHe B,nOJIb 

ropH30HTaJIbHOH OCH Ox non ..ueHCTBHeM CHJIbI Fx=a7tcoskt (Hj.Onpenenars 
rrOJIOXceHHe TeJIa na OCH OX B MOMeHT BpeMeHH t=t (c), eCJIH saxansaaa 
CKOpOCTb TeJIa Vo=Vo,"0=0. 

19. Ha MaTepHaJIbHYIO TOqKy MaCChI m=m (xr) ,ueHcTByeT nepaonasecsas CHJIa 
F=bsinat (H), aanpaanemras B..uOJIb roPH30HTaJIbHOH OCH Ox. Orrpezienars 
CKOpOCTb V (M/c) H rrOJIO)KeHHe TOqKH x (M) rrpa t=t (c), eCJIH OHa BbIllIJIaH3 
aaxana xoopnanar 6e3 HaqaJIbHOH CKOpOCTH. 

20. BepTHKaJIbHbIH CnyCK napannoracra Maccofi m rrpOHCXO,nHT 6e3 
HaqaJIbHoiiCKOpOCTH CBbICOTbI h=L (M) npa HaJIH'iHH CHJIbI cOrrpOTHBJIeHHlI, 
rrponopnaoaansnoa xaanpary CKOpOCTH R=amy2 (H). Onpeztennrs CKOpOCTb 
napaunoracra B MOMeHT rrpH3eMJIeHHH. 
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21. ABTOM06HJIb Maccoii m=m (xr) ,nBH)KeTCH rro roPH30HTaJIbHOH
 
rrpHMOJIHHeHHOH nopore, IlpHHHMaH cHJIY THrH MOTopa rrOCTOHHHOH H paBHOH
 
Q=IOOO (H), a CYMMapHoe cOnpOUIBJIeHHe ,nBH)KeHHlO R=-kV2 (H),
 
onpenenars CKOpOCTb aBTOM06HJIH rro nponrecrsaa HM nyrn S (M), eCJIH B
 
naxane aroro rryra OH HMeJI CKOpOCTb, paBHYlO Vo=Vo(M/c).
 

22. TeJIo MaccoHm=m (xr) aasaaaer ,nBHraTbCH H3COCTOHHHH rrOKOR rro
 
rJla,nKoH rOpH30HTaJIbHOH IIJIOCKOCTH B,uOJIb OCH OX non ,ueHCTBHeM CHJIbI
 
Fx=asinkt (H). Onpenemrrs rrOJIO)KeHHe TeJIa aa OCH OX BMOMeHT BpeMeHH
 
t=t (c).
 

23. TeJIo MaccoH m=m (Kr),'6porneHHoe BepTHKanbHO saepx co CKOpOCTblO
 
Vo=Vo (M/C), HCIIbITbIBaeT corrporaaneaaecpensr R--:- kV (H). Onpezrenars,
 
xepes xaxoe BpeMH t (c) TeJIO ,nOCTHrHeT aaasucurero nOnO)l(eHHH.
 

24. ,Z:{mI: B3JIe-ra CaMOJIeTOB CKopa6AA rrpHMeHHlOT cneuaansasre xararrynsrsr,
 
YMeHbrnalOIIJ.He nnarry caotionaoro npotiera CaMOJIeTa CqHTaH, 'ITO ..ueUCTBHe
 
xaranynsra 3KBHBaJIeHTHO ,norrOJIHHTenbHOH rare, paBHOH F=4,9 ill,
 
orrpenenars, aa CKOJIbKO COIcpaTHTCH ,nJIHHa B3JIeTHOH ,nOpO)l(KH, eCJIH Macca
 
CaMOJIeTa m=m (xr), rsra BHHTaQ=14,71 KH, B3JIe-rHaH CKOpOCTb
 
V o=500Vo(M/c), a corrporaaneaae sosnyxa paano R=-aV 2 (H).
 

25. MaTepHaJIbHaH TOqKa MaCCOH m=m (xr) ,nBH)KeTCH B,nOJIb rOpH30HTaJIbHOH
 
OCH OX H3 COCTOllHHH rrOKOH non ..ueHCTBHeM CHJIbI F=10a-bt (H). B
 
HaqaJIbHbIH MoMeHT BpeMeHH TO'IKa naxozranacs aa paccTOHHHH' "o=XO M OT
 
aasana OTCqeTa. Onpenemrrs MOMeHT BpeMeHH t (c), xorna TOqKa BepHeTCH B
 
HaqaJIbHOe nOJIO)KeHHe.
 

26. ,[{nHH3MepeHHH rnyfiHHbI KOTJIOBaHa aa ero ,nHO 6pOCaIOT 6e3 HaqaJIbHOH
 
CKOpOCUf rpya MaccoHm, KOTOpbIH sepea t=t (c) ..uOCTHraeT zma. Kaxosa
 
rny6HHa xornosaaa? COrrpOTHBJIeHHe cpezna CqHTaTb nponopnaoaansasea
 
nepsoa CTeneHH CKOpOCTH R = - m k V (H).


• 
27. MaTepHaJIbHaH TOqKa MaCCOH m=m (xr) ,nBH)KeTCH B,nOJIb ropH30HTaJIbHOH 
OCH OX H3COCTOllHHH noxos non neHCTBHeM CHJIbI F=-kx (H). B HaqaJIbHbIH 
MOMeHT BpeMeHH TO'IKa aaxonanacs aa paCCTOHHHH "o=XO (M )OT aaxana 
orcxera, Onpenenars CKOpOCTb TOqKH V M/C B MOMeHT BpeMeHH t=t(c). 

28. MaTepHaJIbHaH TOqKa Maccoii m=m (xr) nBH)KeTCH B,nOJIb ropH30HTaJIbHOii 
OCH OX H3 COCTOHHHH rrOKOH rrO,l;l,neHCTBHeM CHJIbI Fx=b-ae (H). HaRTH 
CKOpOCTb TO'IKH Y (M/c) H BeJIHqHUY x (M) B MOMeHT BpeMeHH t=t (c). B 
HaqaJIbHbIH MOMeHT TOqKa HMeJIa synesyro CKOpOCTb H aaxonanacs B aaxaxe 
KOOp,IJ;HHaT. 
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- --

29. TeJIo MaCCOH m=m (xr) nO,ZUIHMaeTC.II no rJIa.n;KoH IIJIOCKOCTH, 

HaKJIOHeHHOH K ropH30HTY non yrnoa u=u rp~COB, nOJIyqHB HaqaJIbHyIO 
CKOpOCTb Vo=Vo(wc). COnpOTHBJIeHHe cpezna rrponOpU;HOHaJIbHO nepaoa 
CKOpOCTH R=-aV (H). Qepe3 CKOJIbKO BpeMeHH t (c) TeJIO OCTaHOBHTC.II? 

30. TeJIo MaccoH m=m (xr), HaxO.IJ;.llIIIeeC.II B noxoe, nasaaaer .n;BHX<eHHe B.n;OJIb 
ropH30HTaJIbHOH OCH OX non .n;eHCTBHeM CHJIbI Fx=b-e kt (H). Onpenenars 
CKOpOCTb TeJIa V (M/C) Hero xoopnanary x M B MOMeHT BpeMeHH t=t (c). 

-- ------,- 

N2 sap-
nTa k a b m M t L aV oXo 

0.3 500
 2
 4
 100
 30
 

1
 

0 6
 35
 9
 9
 4
 

0.8 1
 50
 4
 8
 150
 10
 

2
 

5
 60
 4
 9
 

800
 1
 120
 30
 

3
 

OJ 5
 20
 8
 3
 5
 1
 

300
 7
 90
0.7 3
 55
 2
 5
 8
 3
 40
 

4
 500
 15
 

5
 

0.5 25
 3
 2
 5
 180
6
 6
 6
 

7
 75
 2
 70
0.4 7
 40
 2
 8
 35
 

6
 

5
 

0.7 4
 50
 5
 60
 4
 7
 160
 20
 

7
 

6
 6
 

3 . 400
0.6 7
 30
 3
 4
 8
 5
 60
 45
 

8
 0.6 5
 65
 5
 100
 1
 7
 2
 4
 200
 25
 

9
 0.5 4
 4
8
 45
 700
 5
 1
 7
 140
 40
 

3a~a'la ,ZJ;.2. HCCJJe~oBaHHe Bp8~aTeJJLHOrO ~BH*eHHH 

TBep~oro TeJI8 

1. IIocJIe BhlKJIlOqeHH.II .n;BHraTeJI.II BeHTHJI.IIT0p, BpamalOmHHC.II CyrJIOBOH 

CKOpOCTblO mo=m (c"), TOPM03HTC.II CHJIaMH a3po.n;HHaMMqeCKOrO 

conpOTHBJIeHH.II, MOMeHT KOTOphIX M,=-um2 (HM). Onpenenars BpeW! t (c), sa 
xoropoe yrnosaa CKOpOCTb BeHTHmlTOpa YMeHbIIIMTC.II B n paa, MOMeHT 
HHepU;MH BeHTHJI.IITOpa OTHOCHTeJIbHO OCH BpameHH.II panea 1 = I (KrM2

) . 

2. IIocJIe BblKJIlOqeHH.II .n;BHraTeJI.II BeHTHmlT0p, spantarouraaca CyrJIOBOH

I),
CKOpOCTblO mo=OJ(c· TOPM03HTC.II CHJIaMH asponaaascorecxoro 

conpOTHBJIeHH.II, MOMeHT KOTOphIX M 2=-uOJ (lIM), H CHJIaMH TpeHH.II B 
no.u.I1IHnHHKax, MOMeHT KOTOphIX M1=K (lIM). Onpenenars, sepes KaKOH . 

) 
) 

) 
) 

npOMe)K)'TOK BpeMeHH BeHTHJI.IITOP OCTaHOBHTC.II. MOMeHTHHepU;HH 
BeHTHJI.IITOpa OTHOCHTeJIbHO OCH BPaIIIeHH.II 1 = 1 (KrM\ 

3. Ilocne BbIKJIlOqeHH.II .n;BHraTeJI.II BeHTHJI.IITOP, BpaIIIaIOIIIHHC.II C yrJIOBOH

I),
CKOpOCTblO mo=m(c· TOPM03HTC.II CHJIaMH asponaaaaasecxoro 

conpOTHBJIeHH.II, MOMeHT KOTOpbIX M 2=am
2 (lIM), H CHJIaMH TpeHH.II B 

no.n;IIIHnHHKax. MOMeHT 
M 1=K(1IM) OT TpeHH.II B nomnunaaxax MO)KHO CqHTaTh nOCTO.llHHblM. MOMeHT 
HHepII;HH BeHTHJI.IITOpa OTHOCHTeJIbHO OCH BpaIIIeHH.II 1= 1 (KrM2

) . Onpenenars, 
sepes KaKOH npOMeX<YTOK BpeMeHH t (C) BeHTHJI.IITOP OCTaHOBHTC.II. 

4. K BaJIy, naxonaameaycs B rroxoe, npHKJIa.n;blBaeTC.II nOCTO.llHHhlH MOMeHT
 
M 1= K (Hu), Omrospeveaao B03HHKl\lOT cansr, MOMeHT KOTOpbIX
 

M 2=acos(0,17rt) (lIM). MOMeHTaaepnaa sana OTHOCHTeJIbHO OCH BpaIIIeHH.II 

1= 1 (KrM2
) . Onpenenars ymOBYIO CKOpOCTb BaJIa ml (c· l) sepes t=t (c) nOCJIe 

aanana BpaIIIeHH.II. 

I),
5. Tsepnoe TeJIO, spaniaronreeca CyrJIOBOH CKOpOCTblO mo=m (c· TOPM03HTC.II 
CHJIaMH conpOTHBJIeHH.II, MOMeHTbI KOTOphIX M 1H M 2• IIpHqeM MOMeHT MI=-K 
(lIM) OT TpeHH.II B nozunanaaxax MO)KHO CqHTaTb nOCTO.llHHhIM. TopM03.11mHH 

MOMeHT nponOpU;HOHaJIeH yrnosoa ~KOPOCTH BpaIIIeHH.IIM2=-um (Hu). 
MOMeHTHHepU;HH TeJIa OTHOCHTeJIbHO OCH BpameHH.II 1 =1 (KrM2

) . Onpeaenars, 
sepes KaKOH rrpOMeX<YTOK BpeMeHH t (C) TeJIO OCTaHOBHTC.II. 

6. MaxoBHK MaCCOH m=m (xr) H pannycoa r=r (CM) npHBo.n;HTC.II BO apameaaa 
H3COCTO.llHH.II rroxos nOCTO.llHHbIM MOMeHTOM M 1= K (lIM). MaxOBHK 

srcrrsrrsraaer CHJIbI cOnpOTHBJIeHH.II, MOMeHT KOTOpbIX M 2=-um
2 (HM). MaxOBHK 

CqMTaTb O.n;HOPO.n;HbIM .n;MCKOM. Onpeztenars BpeW! t (c), no HCTeqeHMM
I).

xoroporo yrnosas MaxoBHKaCTaHeT pasaoa ml = ro (c·

7. IIoCJIe BhIKJIlOqeHH.II .n;BHraTeJI.II BeHTHJI.IITOp, spamasomaacs Cyrnosoil 
CKOpOCTblO mo=mc ·1 ,TOpM03HTC.II CHJIaMH a3PO.n;HHaMHqeCKOrO cOnpOTHBJIeHHR, 

MOMeHT KOTOpbIX M 2=-um
2 (Hx). Onpenenars yron, aa KOTOphlH nOBepHeTC.II

l 
,BeHTMn.llTOp, xorna ero yrnosaa CKOPOCTb mo=m c· YMeHbIIIMTC.II B N=N (pas). 
MOMeHT"fHepU;HH BeHTHJI.IITopa OTHOCHTeJIbHO OCM BpameHH.II I = I (KrM

2
) . 

8. MaxOBHK,HaxO.n;HBIIIHHC.II B noxoe, npHBO,ZUITC.II BO spameaae aoxpyr
 
Herro.n;BH)KHOH OCH nOCTO.llHHbIM MOMeHTOM M1=K (lIM), npa 3TOM B03HHKaeT
 

MOMeHT CHJI COnpOTHBJIeHH.II M 2=-um (lIM). Pa.n;HYC HHepU;HH MaxoBHKa
 
l)

p = r (M). Orrpeztenars ymoBYIOcKopOCTb MaxoBHKa m(c· sepea tl=t (c) 

rrocne aaaana BpameHH.II. 

9. MaxOBHK aaxaaaer spamarscs soxpyr Heno.n;BH)KHOH OCH M3 COCTO.llHHH
 

noxos, npHqeM apanraroutati MOMeHT M=K<p-a<p3 (HM). MOMeHT HHepU;HH
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MaxoBHKa 1=1 (KrM
2

) . YCTaHOBHTb 3aKOHH3MeHeHIDI yrJIOBOH CKOpOCTH 

MaxoBHKa ro=ro(<p)KaK <PYHK~H1O yrna nOBOpOTa <p pan, Onpenemrrs aaaxeaae 
I)

yrJIOBOHCKOpOCTH ro (C· B TOTMOMeHT, xorna MaxOBHK cnenaer N=N 

06opoTOB. 

10.K BaJIY,HaxO,llHBWeMYCH B nOKOe, npHKJIa.rlbIBaeTCH nOCTOHHHbIH MOMeHT 

M]=K (lIM). O,llHOBpeMeHHO B03HHKaK>T CHJIbI, MOMeHTKOTOpbIXM 2 = a cos(0,2 
2

7t t) (HM). MOMeHT HHep~HIi BaJIaOTHOCIiTeJIbHO OCH BpameHIDI I = I (KrM ) . 

Onpenenars, CKOJIbKO 060poTOB N cnenaer Barr xepea t,=t (C) nocae aaxana 

spameaas. 

11. Ha TOPM03H~IiHCHBarr ,lleHCTByeTnOCTOHHHbIH MOMeHT CHJI TpeHIDI B 

nozunanaaxax MI=K (lIM) H MOMeHTCHJI conpOTIiBJIeHHH, BbI3bIBaeMbIH
 

3JIeKTpOMarHIiTHOH MY<pTOH H H3MeHHIO~IiHCH no 3aKOHy M 2=a(l-exp(-at))
 

(HM).
 
Y CTaHOBHTb 3aKOH H3MeHeHIDI yrJIOBOH cxopocra Barra KaK <PYHK~H1O BpeMeHH
 

I),
ro = ro(t), eCJIH aasansaas yrnosaa CKOpOCTb roo =w(c· a MOMeHTHHep~H 1=1 

2
(KrM ) . Onpenemrrs BeJIIi'lHHY yrnosoa cxopocra Barra ro (c·\ 

COOTBeTCTB)'lOI1()'IO MOMeHry speaeaa t, = t (C). 

12. MaxOBHK, Bpaw,aK>~HHCH C yrnosoa CKOpOCTbIO roo=ro(C·I),TOpM03HTCH 

CHJIaMH COnpOTHBJIeHIDI, MOMeHTbIKOTOpbIXM1.H M 2 • TopM03HmHH MOMeHT 

M 2 nponopuaoaanea yrJIOBOH CKOpOCTH M 2=-aro (lIM). MOMeHT M] OTTpeHIDI 

B nozanarrnaxax nOCTOHHeH: M,='-K (lIM). MaxOBHK c-nrrars O,llH0P0,llHbIM 

,llHCKOM panayca r=r (CM) H MaccoH m=m (xrj.Onpenemrrs yrJIOB)'lO CKOpOCTb 

MaxoBHKa ro (c'])'Iepe3 t, = t (c) nocne aasana TOpMO)KeHIDI. 

13.~BIi~~IiHCH MOMeHT3JIeKTpO,llBHraTeJIjJ B HeKOTopbIX yCJIOBIiHX 06paTHo 

nponopuaoaanea xsanpary yrnoaoii CKOpOCTIi M=aJro
2 

(lIM). MOMeHT 
2HHep~IiH poropa 3JIeKTpO,llBHraTeIDr 1=1 (KrM ) . Onpenenars, sepes xaxoe 

1 . 
BpeMH yrnosaa CKOpOCTb ro (c' ) 3JIeKTp0,llBHraTeJIjJ yaeJIH'IIITCH BN=N paa, 

eCJIH aaaansaaa yrJIOBWI CKOpOCTb roo=roC·': 

14. MaxOBHK, HaXO,llHBillHHCH B noxoe, npHBO,llHTCH BOspanreaae soxpyr 

HenO,llBH)KHOH OCH nOCTOHHHbIM MOMeHTOM M] = K (HM), npa 3TOMB03HHKaeT 

MOMeHT CHJI COnpOTHBJIeHIDI M 2 = a / ro (lIM). MOMeHT aaepuaa MaxoBIiKa 

OTHOCHTeJIbHO OCIi Bpaw,eHIDI 1=1 (~). CKOJIbKO 060pOTOB N cztenaer 

MaxOBHKsa tl=t (c) nOCJIe naxana spameaas? 

15. MaxOBHK paaayca r=r (CM) H MaccoH m=m (xr), aaxonaaunraca B noxoe, 

npHBO.L\HTCH BO spaureaae nocToHHHOH no BeJIH'lHHe CIiJIOHP=-K (H), 

npHJIO)l(eHHOH aa ero ofiozte, IIpH 3TOM B03HHKaeTCHJIa conpOTHBJIeHHH, 

nponopnaoaansaas yrJIOBOH CKOpOCTH F=-aro (II). CHJIa conpOTHBJIeHHH 

npancxeaa aa paCCTOHHHH r=r (CM) OT OCH Bpa~eHIDI. MaxOBHK C'IHTaTb 

46 

O,llHOP0,llHbIM ,llIiCKOM. Onpenemrrs ymOBYID CKOpOCTb ro (c") MaxOBHKa xepea 

tl=t (c) nOCJIe aasana Bpa~eHHH. 

16. K senymeay BaJIY pe.n.yKTopa npa nycxe npaxnansisaerca MOMeHT 
2

M=K(l-aro) (lIM). MOMeHT HHep~HH Barra 1=1 (KrM ) . 

Onpenennrs yrOJI <p B panaaaax, aa KOTOpbIH nOBepHeTCH Barr xepes 

t[ = t (c) nOCJIe nYCKa. 

17. Ha TOPM03H~HHCHBarr ,lleHcTByeT MOMeHTCHJI ConpOTIiBJIeHIDI,
 

BbI3bIBaeMbIH 3JIeKTpOMarHIiTHOH MY<PTOH Ii H3MeHHIO~HHcHno 3aKOHy
 

M = K (1 - exp(-a t))(lIM).
 

YCTaHOBHTb 3aKOHIi3MeHeHIiH yrna nosopora sana <p=<p (t) KaK <PYHK~H1O
 

BpeMeHH, eC.JIH aaxansnaa yrnosaa CKOpO«Tb pasaa roo=co (C"), MOMeHT
 

anepnaa Barra 1=1 (KrM2
) . Onpenenars 3HaQeHHeyrna nosopora sana,
 

COOTBeTCTB)'lO~eeMOMeHry BpeMeHH t = t (C).
 

18. MaxOBIiK MaccoH m=m (xr) H Pa.rlHyCOM r=r (CM) npHBO,llIiTCH BOspameaae
 

H3 COCTOHHIfjJ rrOKOJl: IIOCTOHHHbIM MOMeHTOM M,=K (lIM). MaxoBHK
 
2

HCIIblTbiBaeT CHJIbiconpOTHBJIeHIDI, MOMeHTKOTOpbIX M 2=-aro (lIM). MaxOBHK 

C'IIiTaTb O,llHOP0,llHbIM KpyrJIbiM ,llHCKOM. Onpenenars yrnosyto CKOpOCTb 

MaxoBIiKa ro (c"), xorna OHnosepnerca aa yron <p=N panaaa. 

19. Barr, Bpaw,aIO~HHcH CyrJIOBOH CKOpOCTbIO roo=w (C' I), aasasaer . 

acnsrrusars B03,lleHCTBHe CM, MOMeHTKOTOPbIX M = K sin a t (lIM). 

Y CTaHOBHTb 3aKOHH3MeHeHHHyrnosoa CKOpOCTH KaK <l>YHK~IiIO BpeMeHH 

co=co(t). Onpenemrn, BeJIH'IHHy yrnosoa cxopocra co (c")'Iepe3 tl=t (c) rrOCJIe 

aasana B03,lleHCTBHH CHJI. MOMeHT IiHepII;HH BaJIa OTHOCHTeJIbHO OCH BpameHHJI 

1=1 (KrM
2

) . 

20. MaxoBHK,'HaxO,llHBillHHCH B noxoe, npHBO,llHTCH BO spameaae soxpyr 

HerrO,llBIi)KHOH OCIi rrOCTOHHHbIM MOMeHTOM M] = const. IIpH 3TOMB03HHKaeT 

TOPM03H~HH MOMeHT M 2=-aro (lIM). MaxOBHK C'IHTaTb O,llHOP0,llHbIM ,llIiCKOM 

M~CCOH m=m (xr) H Pa.rlHYCOM r=r (CM). Onpenenars, KaKIiM ,llOJI)KeH 6bITb 

'MoMeHT M 1(lIM), 'IT06bI xepea t, = t (c) yrnosas CKOpOCTb MaxoBHKa 
• I 

paBHHJIOCb rol=CO (c' ). 

21. MaxOBHK Pa.rlHyCOM r=r (CM) H xaccoa m=m (xr), Bpaw,aIO~HCHC yrJIOBOH 

CKOpOCTbIO coo=ro c"J, HCrrbIThIBaeTCIiJIbi ConpoTIiBJIeHIDI, MOMeHTKOTOpbIX 

nponopuaoaanea yrJIOBOH CKOpOCTH M=-aro (lIM). YCTaHOBIiTb 3aKOH 

H3MeHeHIiH yrna IIOBOpOTaKaK <l>YHK~IDI yrJlOBOH CKOpOCTH <p=<p (co). 

Onpenemrrs, CKOJIbKO 060pOTOB N cnenaer MaxOBHK zto OCTaHOBKH. MaxOBHK 

CQHTaTb O,llHOP0,llHbIM ,llHCKOM. 
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22.	 Ilocne BbIKJllOqeHIDI ~BliraTemI BeHTKJUITOp, apenraromaaca C yrnosoti
 
~ ( .1)
CKOpOCTbJO, paBHOIi 0)0=0) C , TOpM03liTCH Clin8MH asponaaaxasecxoro 

corrpOTHBJleHIDI, MOMeHT KOTopbIH M 2=-(0)2 (HM), Ii CIiJI8M1i TpeHIDI B 

nO~IIIHIIHIiKax. MOMeHT OT TpeHIDI B rrO~IIIHrrHHKax MO)l(HOCqmaTb 

nOCTOHHHbIM MI=K (HM). MOMeHT naepuaaBeHTIiJIHTOpa OTHOCHTeJIbHO OCH 

spameaas I = I (KrM
2). Onpenenars, CKOJIbKO 060pOTOB N caenaer BeHTHmITOp 

,no OCTaHOBKH. 

23. K IIIKHBy B MOMeHT nycxa rrpaxnamrsaerca MOMeHT M=K(l-aO) (HM). 
IIlKIlB CqHTaTb O~HOPO~HbIM Konb~OM panayca r=r (CM) Ii MaccoH m==m (xr), 
Y CTaHOBHTb 3aKOH1i3MeHeHliH yrnosoii CKOpOCTH IIIKIiBa KaK «PYHKUmo 

speaeaa O)=O)(t). Onpenenars saaseaae yrnosoa CKOpOCTH IIIKIiBa 0) (c·
l 
) 

xepes t l =1 (c). 

24. K O,nHOPO~HOMY ~IiJIHH~PY MaccoH m==m (xr) Ii P~HYCOM r=r (CM),
 
l
apautaromexycs C yrnosoa CKOpOCThIO 0)0=0)(c· ) , rrpHKJ1~bIBaeTCH MOMeHT 

M=atJO) (HM). Onpenenars yrnosyto CKOpOCTb ~HnHH~a 0) (c·
l
) sepea t l=1 (c) 

rrOCJIe rrpHJIO)l(eHIDI MOMeHTa. 

25. Ha TeJIO, spamaromeecs C yrJIOBOH CKOpOCThIO 0)0=0) (c·
l 
) , aasaaaer 

,neHcTBoBaTb TOpM03HmHH MOMeHT, M0.lO'nb xoroporo M=-a<p2 (HM). 
Onpenenars, na CKOJIbKO 060pOTOB N=N rrOBepHeTCH reno no ero OCTaHOBKH, 

eCJIH <Po=O, a MOMeHT HHep~H rena 1=1 (KrM\ 

26. ):(nH TOpMO)l(eHIDI poropa 3neI<TjJ0~HraTenHK aexy npaxnaasrsaror 
MOMeHT, MO~YJIb xoroporo M=(0)3 (HM). 
Orrpenenars, aa KaKOHyrOJI <p=a B panaanax cnenaer pOTOp sa BpeMJI, noxa 

I),yrnosas CKOpOCTb 0)0 YMeHbIIIHTcH B N=N paa, eCJIH 0)0=0) (c· a MOMeHT 

HHep~HIi ero 1=1 (KrM2). . 

27.)lnH yCKopeHHH BpameHIDI MaxoBHKa K HeMY rrpHKJ1a~bIBaeTCH MOMeHT 

M=atJO) (HM). Orrpeztenars yrJIOBYJO CKOpOCTb MaxoBHKa 0) (c") xepes tl=1 (c) 

rrocne npanoaceaaa MOMeHTa, ecna Ha'IMbHaH CKOpOCTb 0)0=0) C
·1 

, aero 
2).

MOMeHT HHep~HH 1=1 (KrM

28. rIPH pafore ~H3emI ~BH)l(ymuHMOMeHTonpenenaercs BhIpa)l(eHHeM 

M=(-K+aO) (HM). YCTaHOBHTb 3aKOHH3MeHeHIDI yrJIOBOH CKOpOCTH ,lJ.H3enH C 

TeqeHlieM BpeMeHH O)=O)(t). 
IOrrpenenars BeJIHqHHY yrnoaoa CKOpOCTH 0) (c· ) , COOTBeTCTByJOmyIO 

l).
MOMeHTYBpeMeHH tl=1 (c), eCJIIi aanansaas CKOpOCTb ,lJ.H3emI 0)0=0) (c'

2).
MOMeHT HHepUHH nO~BIDKHbLX xacreit ~H3emI 1=1 (KrM

48 
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29. ):(BH~IllHHMOMeHT 3neKTpO~BHraTemI B uexoropsix ycnosaax 06paTHo 

nponopuaoaanea xsazrpary yrnosoit CKOpOCTH M=a/0)2 (H*M). MOMeHT 

HHepUHH poropa 3neKTpO,lJ.BHraTemI1=1 (Kr*M
2). Onpenemrrs BeJIHtJIiHY 

l)yrnosoa CKOpOCTH enexrponsararena 0) (c· sepea t]=1 (c) nocne rrpHJlO)l(eHHH 

,lJ.BH~mero MOMeHTa, ecna Ha'IMbHaH yrnosaa CKOpOCTb ero pasaa 0)0=0) (c· I
) . 

30.11lImB MaCChIm==m (xr) H panayca r=r (CM) rrpHBO,lJ.HTCH BO spameaae H3 

COCTOHHHH rrOKOH rrOCTOHHHhIM MOMeHTOM MI=K (H*M). llIKHB acnsrrsrsaer 
CliJIbI corrpOTHBJIeHIDI, MOMeHT KOTOpbIXM 2=-(0)2 (H*M). llIKHB CqHTaTb 

O,lJ.HOPO~HbIM Konb~OM. 

Onpenenars yron <p B panaaaax, aa KOTOpbIHnOBepHeTCH mxas, 
xorna ero yrnosas CKOpOCTbCTaHeT paBHOH 0)1=0) (c"), 

Ta6J1H~a .IJ:. 2 . 
N2 

sap. 
m a I m r k t N a 

0 5,5 20 70 250 75 250 3,0 6 7,0 

1 7,5 30 65 350 30 400 1,0 5 2,5 

2 6,5 45 40 .400 4S, 550 1,5 ,4 3,0 

3 4,0 55 85 150 60 500 2,0 3 6,5 

4 5,0 15 75 550 70 350 2,5 2 6,0 

5 8,5 60 80 100 35 350 3,0 5 3,5. 

6 7,0 35 55 200 55 150 1,0 3 4,0 

7 8,0 25 60 700 50 300 1,5 4 5,5 

8 6,0 40 45 300 65 200 2,0 6 5,0 

9 4,5 50 50 450 40 100 2,5 2 4,5 

I 
II 

II 

II 

3a~a'la~.IJ:.3. Teopesra 06 H3MeHeHHH KOJlH'IeCTBa ~BHjKenHH MeXaHH'IeCKOH 

CHCTeMbI B ee npHMeHeHHH II': cnJIOWnOH cpe.Qe 

Bona BXO,lJ.HT B HenO~BH)I(HhIH KaHaJI rrepeueaaoro Ce'IeHHH, CHMMeTpH'IHO 

OTHOCHTenbHO ropH30HTaJIbHOH rrnOCKOCTH, co CKOpOCTblO VI non yrJIOM a. 
CKOpOCThBO~bI Y ssrxona H3 KaHMa V 2 H aanpasneaa non yrnox p. 
Onpenenars M0.lO'nb COCTaBJHIIOmeH CHJIbI R, C KOTOpOH sona ~eHcTByeT aa 

cTeHKY KaHMa. 
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28 

26 

30 

x 

v·
1 

25 

27 

29 

HOMep VI D d a 6 R 
BapuaHTa WC M M rpM rpa,n; -

0 1,0 0,52 0,22 5 50 Rx 

1 1,2 0,42 0,12 25 45 Ry 

2 1,5 0,50 0,17 10 35 Rx 

3 1,8 0,40 0,15 15 40 Ry 

4 2,5 0,56 0,22 15 30 Rx 

5 2,0 0,40 0,10 20 45 Ry 

6 3,4 0,60 0,12 10 35 Rx 

7 3,0 0,54 0,20 15 40 Ry 

8 3,2 0,50 0,10 25 30 Rx 

9 3,8 ·0,43 0,15 20 50 Rv 

54 

Ta6JlHQa ,ll,. 3 

3aAatta ):(.4. IIpHMeHeHHe TeopeMbl 06 H3MeHeHHH KHHeTHtteCKoH 

:meprHH K H3ytteHHIO ABH*eHHH MexaUHtteCKoH CHCTeMbl 

):Vur 3MaHHoR MeXaHHlJeCKOH CUCTeMhI onpenemrrs VI = j(SI) . C'iHTaTb, 'iTO y 
6JI9KOB·U KaTKOB MaCChI pacrrpeneneasi no aapysorovy paaaycy. MaCCaMH 

HUTeR npenefipex», npenrronaraa HX HepaCTlI)l(HMbIMH. TIPHHlITb, lJTO ,n;BH)I(emie 

Ha'iHHaeTClI H3 COCTOllHHlI noxos. B 3a,n;aHHH npHHHTb CJIe,n;y!oIIIHe . 

0603HalJeHHlI: mt>m2,ID3-Macca TeJI; R H r - pannycsr 60JIbillHX H MaJIbIX 

OKp~HOCTeR;fTp=0,2 - Ko3$<llHIJ:HeHT TPeHlUl CKOJIb)l(eHUlI; fK = 9,3 
K03<l><ImUHeHT TPeHHlI KaqeHHlI. TIPOCKaJIb3hIBaHHlI OTCyTCTBy!oT. 
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Ta6JIHua ,lJ;. 3 'iilill 

HOMep VI D d a B R 
sapaaara WC M M rpa,n; rpa,n; -

0 1,0 0,52 0,22 5 50 Rx 

1 1,2 0,42 0,12 25 45 Ry 

2 1,5 0,50 0,17 10 35 Rx 

3 1,8 0,40 0,15 15 40 Ry 

4 2,5 0,56 0,22 15 30 Rx 

5 2,0 0,40 0,10 20 45 Ry 

6 3,4 0,60 0,12 10 35 Rx 

7 3,0 0,54 0,20 15 40 Ry 

8 3,2 0,50 0,10 25 30 Rx 

9 3,8 0,43 0,15 20 50 Rv 

,,111 

'I 
11,1, 

3a~aqa ,lJ;.4. TIpHMeHeHHe 'reopesna 06 H3MeHeHHH KHHeTHQeCKOH 

3HeprHH K H3YQeHHIO .Il:BHaceHHH MeXaHHQeCKOH CHCTeMbl 

~ 3a,IJ,aHHOR MeXaHHqeCKOR CHCTeMbl onpenenars VI =/(81) . CqHTaTb, qTO y 
6JIOKOB"H KaTKOB MaCCbl pacrrpenenenu no Iiap)')KHOMY paaaycy. MaCCaMH 

HHTeii rrpenefipeas, npezmonaraa HX HepacnDKHMbIMH. ITpHIDITb, qTO ,n;BH)l(eHl1e 

HaqHHaeTClI H3 COCTOllHHlI noxos. B 3a,IJ,aHHH rrpHIDITb CJIe.uyIO~He 

0603HaqeHHlI: mj,m2,m3-Macca TeJI; R H r - Pa,IJ,HyCbI 60JIbIIIHX H MaJIblX 

OKp)')KHOCTeii; fTP"'0,2 - K03c!JqIHIlHeHT TpeHHlI CKOJIb)l(eHHlI; f. '" 9,3 
K03c!Jc!JHllHeHT TpeHHlI xaxenaa, ITpoCKaJIb3bIBaHHlI OTCYTCTByroT. 
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TaGJIllI:la )1;. 4 2 

111

111.1

III 

11

:'1' 11

'II 
111

1 .,1 

III1 

1 1 
111 ) 1 

I'I
II 

'II
1,1 

I1II 

c 

L 

N	 
NKcxAy 
DLIJAz 

yD 

x 

l a 

HOMep mI m) m3 R1 R) K A F M S 

sapaaara 
Kr Kr Kr CM CM - rpa,l\ H HM M 

0 100 200 500 20 30 0,5 30 5000 5000lp 2 
1 400 500 100 40 50 0,6 40 4500 2000lp 4 
2 300 100 400 20 40 0,5 50 6000 2500lp 5 
3 500 200 300 40 50 0,4 60 3000 7000lp 1 
4 100 300 200 30 20 0,6 60 4000 3000lp 3 
5 200 500 400 40 50 0,5 30 5500 2000lp 4 
6 200 400 400 30 40 0,5 60 2500 5500lp 2 
7 400 300 100 50 20 0,4 50 7000 3500lp 3 
8 200 200 300 50 30 0,4 40 3500 6000lp 1 
9 300 100 200 40 50 0,6 50 2000 5500lp 5 

3a,lJ.aQa )1;.5. Ilpaaeaeaae npHu",Hna )l;aJ1aM6epa K onpeneneaajo 
peaK",HH onop apamarourerocs TeJJa 

Onpenenars peaxmra onop rsepnoro TeJIa, apamaromeroca pasaoaepao 
aoxpyr Heno,n:BH)I(HOH OCH AB Cyrnoaoa CKOpOCThlO roo CTep)l(HH AB, NK H 

DL cocpenoroseaa rosesasre MaCChl COOTBeTCTBeHHO mt H m2. Cxesasr 
KOHCTpYKU;HH, a raxxe paccrosaaa a, b, cHI H npyrae HCXO,n:Hhle naaasre 
rrpaeeneasr B Ta6JI. )l;4. 
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BapMaHTa 

Macca uiapos (KT) 

m, m2 a 

PaCCTOllHMll (M) 

b 1,c 12 

Yron 
(roan) 

a 

W 
(Pa,Wc) 

° 30 20 2 1 0,6 1,2 1,4 30 3 

1 28 14 2 0,8 0,4 1 0,8 45 3,2 

2 26 12 1,5 0,7 0,3 0,8 1,2 60 3,4 

3 25 15 1,6 1 0,2 0,9 0,7 45 3,6 

4 24 14 1,8 0,7 0,6 0,7 1,1 60 3,8 

5 22 12 1,9 1 0,3 0,6 1 30 4 

6 20 16 1,9 0,6 0,4 0,7 0,9 45 4,2 

7 18 14 1,5 0,8 0,2 0,5 0,4 30 4,4 

8 16 18 1,6 0,5 0,5 0,6 0,8 60 4,6 

9 15 12 1,8 0,8 04 0,4 0,6 45 4,8 
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HCCJle~OBaHHIO paaaoaecaa MeXaHH'IeCKOH CHCTeMbl 

Orrpe):leJIHTb 06JIaCTb 3HaqeHHH spamaiontero MOMeHTa M HJlH CHJlhI P, IIpH 

KOTOpbIX 3~aHHlUI MeXaH~eCKlUICHCTeMa HaxO):lHTCH B paBHOBecHH. 
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3a~a'la ,lI;.7. Ilpasreaeaae o6mero ypaBHeHHH ~HHaMHKH K 

HCCJle~OBaHHJO ~BH~eHHH MeXaHH'IeCKOH CHCTeMbl 

,Un» MeXaHHtIeCKlfX ClfCTeM onpeaemrrs JIlfHeHHOe ycxopenae a, IfJIIf 
yrJIOBOe ycxopeaae E2. C'iHTaTb, 'iTO y 6JIOKOB If KaTKOB MaCChi 
pacnpenenema rro aapyscaovy paaaycy, TPOC!>I If peMHIf c-rarars 
HeBeCOMbIMH If HepaCTX)I(I1MbIMH; npOCKaJIb3bIBaHHe OTCyrCTByeT. TpeHHeM 
Ka'ieHHXIf TpeHHeM CKOJIb)l(eHHR rrpenetipeas. ):{auo mJ,m2,m3-Macca TeJI; R 
If r - paaaycsr 60JIbIlIHXIf MaJIbIX ospyaorocrea. 

L/k=J 

I 
....... 1 

L=2r B L//y 
~ 

u=4SO 
A 

liJ /'1 

C u 

~I 

,~t ~ 

I I I /P 
-p 

u 

Ta6J1H~a ,lI;.6 I	 43 
" II1 , . ......f-.... 1 2~ I 

HOMep G, r,	 f,a 
HaKrlll 

BaDIllaHTa KH M rpan, cu. 
P -AM exeM0	 0,5 0,2 15 0,10
 

1,0 0,25 20 0,40
 
1,2,5,7·10,13

2 2,0 0,3 30 0,12
 

3 3,0 0,35 45 0,13 15,17,18,22,23,25,2
 

I	 
65 

14	 4,0 0,4 60 .0,14 
9,30;	 M-AM 

5 3,0 0,4 45 0,15
 

6 2,0 0,35 30 0,14
 exeM 
3, ~ 3, ~~M 

7	 1,0 0,3 20 0,13 
4,6,11,12,16,19

8 0,5 0,25 15 0,12
 

9 2,0 0,2 30 0,11
 I 21,24,26-28 
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Pasorpadi rOYBnO Caaxr-Ilerepoyprcxaa rocynapcrseaasra 
yHHBepcHTeT paCTHTeJIbHbIX nOJIHMepOB, 
198095, Caaxr-Ilerepfiypr, yJI. I1BaHa "tlepHbIx, ~. 4 
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