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Beryn

Koxne 3 3aBnanb, BMillleHUX Yy 30IpHUKY, € OararoBapianTHuM. Homepu
BaplaHTIB BKa3aH1 Y BEPXHbOMY JIBOMY KyT1 KOKHOTO 3 HUX.

VY nmepeBaxH1i OUIBIIOCTI 3aBJaHb YCI BapiaHTH pPo30MTI HA TPyHH 3a
PIBHEM CKJIaIHOCT1 BIAMIOBIHO J0 OILIIHOK ““3a70BUTHHO”, “H00pe” Ta “BIAMIHHO”,
10 JJa€ MOKJIUBICTh HAHOLTBII TOYHO OI[IHUTHU PiBEHb 3HaHb KOKHOTO CTYJICHTA.

CuMBoOJIiKa, 1110 BUKOPHUCTAHA y 3aBJIaHHAX, € 3arajibHONPUIHITOI0, TOMY
He noTpedye 0cOOMMBUX MOSICHEHB. Y Pa3l BUHUKHEHHS MUTaHb 3 I[bOTO IPUBOY
Tpeba 3BepHYyTHUCA 10 BUKJIaJaua.

[Ipu BukoHaHHI 3aBHaHHs 21 Tpeba B3ATH [0 YyBaru JOJIaTKOBY
1HOopMaIlito, 110 HABOAUTHCS HUXKYE.

Y BapianTax 1-12 Tpeba 3HaATH HAmpsIMOK Ta 3HAYEHHS MOMEHTY ML,
HEOOXIHOTO IS TOro, Io0 MeXaHIYHa CHUCTeMa, 300pakeHa Ha CXeMl,
nepedyBana y crokoi. TepTsaM B OMOpHUX MIJIIUITHUKAX IPU LIbOMY 3HEXTYBATH.

Y BapianTax 13-24 Tpeba 3HAWTH MiHIMalbHI Macu TArapis A 3 yMmoB

nepeOyBaHHS CUCTEMHU y CIIOKOT MpH 3aJaHux KoedimieHTax tepts f,. Baroto

KOJIOJIOK, CTPYIKHIB, BXKEJIIB, KAHATIB Ta TEPTSAM B MIAIIUITHUKAX (LIHITHAPUIHUX
[IapHipax) 3HEXTYBaTH.

Y Bapiantax 25-30 Tpeba BuzHauuTH JAedopMmallilo NPYKUHH S
xKopcTKicTio C, BUXOJSAYM 3 YMOBH PIBHOBarWM CHUCTEMH 1 HEXTYIOUHM CHUJIaMU
TePTH.



]| CAMOCTIWHI POBOTMHU

CP 13. [lJunHamika mamepianbHOI MOYKU

MarepianbHa TOYKa Macol m = 2 KI, sKa OTpUMalIa
MOYATKOBY WIBHUJKICTh Vy = 1 M/C, pyXaeThCsl BHU3 MO MIOPCTKIM
NOXWIiM TUIONIMHI, IO CKiagae KyT o = 45° 3 TOpU30HTOM.
Koediuient teptsa xkoB3anusa f = 0,2. 3HalTH 3aKOH pyXy TOYKH
Ta MIBUJIKICTh TOYKM B MOMEHT 4acy t; =5 c.

MarepianbHa TOYKa Macol® m = 3 KrI, sKa OTpUMalIa
MOYATKOBY MIBUAKICTE Vo = 1,5 M/c, pyxaerbcs Bropy mo
MIOPCTKIM MOXWIM TIUIOMMHI, IO CKJagae Kyt o = 30° 3
ropuzoHToM. Koedimient tepts koB3anus f = 0,1. 3naliTu 3akoH
PYXy TOUKH Ta MIBUIKICTH TOUKHM B MOMEHT 4acy t; =2 c.

MarepianbHa Touka Macoro m = 10 kr, gka oTpumaina
mo4yaTKoBYy MBHUIKICTE Vo = 0,5 M/c, pyxaerbcs 110
TOPU30HTANIbHIN MIOPCTKiHM 1tomuH1 mig aiero cu Q = 100 H,
mo ckianae kyr o = 30° 3 ropuzontoM. KoedimieHT TepTs
koB3aHHs = 0,2. 3HalTH 3aKOH pyXy TOUYKH Ta MIBUAKICTh TOYKH
B MOMEHT 4acy t; = 3 c.

MarepianbHa TOYKa Macol® m = 8§ KrI, sSKa OTpUMalIa
MOYATKOBY WIBHUJKICTh V(y = 2 M/C, pyXa€ThCsl BHU3 MO MIOPCTKIMI
NOXWIM TUIOHIMHI, IO CKiagae KyT o = 60° 3 TOpHU30HTOM.
Koediuient tepts koB3anus f = 0,05. 3naliTu 3aKOH pyXy TOUYKH
Ta MBUAKICTh TOUKHA B MOMEHT 4acy t; =4 c.

MarepianbHa TOYKa Macol m = 5 Kr, sKa OTpUMalIa
MOYATKOBY IIBHUJKICTh V(y = 8 M/C, pyXa€ThCsl BHU3 MO MIOPCTKIM
NOXWIiM TUIOHIMHI, IO CKjiadgae KyT o = 45° 3 TOpU30HTOM.
Koediuient teptsa xkoB3anusa f = 0,1. 3HaliTh 3aKOH pyXy TOYKH
Ta MBUAKICTh TOUKHA B MOMEHT 4acy t; = 2 c.




MarepianbHa TOYka Macord m = 4 Kr, sgKa OTpumaia
MOYaTKOBY IBHUAKICTE V, = 5 M/c, pyxaerbcs 1O
TOPU30HTAJIbHIN MIOPCTKIHM mroniuHi mif aiero cuiu Q = 50 H,
mo ckiagae kyT o = 30° 3 ropuzonToMm. KoedimieHT TepTs
koB3aHHd f = 0,3. 3HallTM 3aKOH pyXy TOYKM Ta IIBUJIKICTH
TOYKM B MOMEHT 4acy t; = 3 c.

MarepianbHa TOYka Macord m = 6 Kr, sKa oOTpumaia
MOYATKOBY MIBUJKICTh V(= 3 M/C, pyXa€eThCsl BHU3 MO MIOPCTKIN
NOXWIIM TUIONIMHI, IO cKJIagae KyT oo = 30° 3 rOpU30HTOM.
Koediuient tepts koB3anus f = 0,2. 3HaliTH 3aKOH pyXy TOUKH
Ta MBUAKICTh TOUKHA B MOMEHT 4acy t; =4 c.

MarepianpbHa TOYKa Macor m =2 Kr, sKa oTpuMaja
no4yaTKoBy MBHUAKICTE Vo = 10 M/c, pyxaerbcs Bropy Io
MIOPCTKIM MOXWJIN IUIOIMIMHI, IO CKJIagae KyT o = 60° 3
ropu3oHToM. Koedimient tepts koB3anHs f = 0,05. 3naiitu
3aKOH PyXy TOYKH Ta IMIBUJIKICTh TOUKM B MOMEHT 4acy t; = 4 c.

MarepianbHa TOYKa Macord m = 1 Kr, sgka oTpumaia
MOYaTKOBY IBHUAKICTE V, = 2 M/Cc, pyXaerbcs 1O
TOPU30HTANIbHIN MIOPCTKIHM mronuHi mif aiero cuiu Q = 20 H,
mo ckiagae kyT o = 30° 3 ropuzonToMm. KoedimieHT TepTs
koB3aHHd f = 0,2. 3HallTH 3aKOH pyXy TOYKM Ta IIBHUJKICTh
TOYKM B MOMEHT 4acy t; = 2 c.
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MarepianbHa TOYka Macord m = 4 Kr, sgKa OTpumaia
MOYaTKOBY MIBUIKICTD Vo = 0,5 M/C, pyxaerbcsi BHHU3 MO
MIOPCTKIM MOXWJIIN IUIOIMIMHI, IO CKJIagae KyT o = 45° 3
ropuzoHToM. KoediieHT Tepts koB3anus f = 0,3. 3naliTu 3aKOH
PYXy TOUKH Ta IMIBUIKICTH TOUKH B MOMEHT 4acy t; =5 c.
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MarepianbHa TOYKa Macord m = 3 K, fika OTpUMAJIa
MOYaTKOBY MIBUAKICTE Vo = 20 M/C, pyXaeTbCs Bropy Mo
MIOPCTKIM MOXWJIINA TUIOMIMHI, IO CKJIagae KyT o = 45° 3
ropu3oHToM. KoedirieHt TepTst koB3anHs f = 0,4. 3HaliTh 3aK0H
PYXy TOUKH Ta IIBUIKICTH TOUKH B MOMEHT 4acy t; =2 c.

12

MarepianbHa TOYKa Macord m = 3 K, fika OTpUMAJIa
MOYaTKOBY MIBUAKICTE Vo = 3 M/c, pyxaerbcs 1O
TOPU30HTAJIbHIN MIOPCTKIN mtontuHl mia aiero cuiu Q = 20 H,
mo ckiaagae Kyt o = 45° 3 ropuszoHTtoM. KoediuieHT TepTs
koB3aHHd f = 0,1. 3HallTM 3aKOH pyXy TOYKH Ta MIBUAKICTH
TOYKM B MOMEHT 4acy t; = 3 c.
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MarepianbHa TOYKa Macol® m = 5 Kr, fika OTpUMAJIa
MOYATKOBY MIBUJKICTE V(= 1 M/C, pyXa€eThCs BHU3 MO MIOPCTKIM
MOXWJIiHM TUIOMIMHI, 0 ckiagae KyT oo = 30° 3 rOpU30HTOM, i
niero cuin Qy = -6sin(4t) H, sika HanpaBiieHa B3A0BXK TPAEKTOPIi
pyxy Touku. Koedimient teptsa koB3anus f = 0,3. 3naiit 3akoH
pPYXy TOUKH Ta IIBUIKICTH TOUKH B MOMEHT 4acy t; =2 c.
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MarepianpHa TOYka Macoro m = 4 Kr, sKa OTpuUMaia
MOYaTKOBY MIBUAKICTE Vo = 10 M/c, pyXaeTbcs Bropy o
MIOPCTKIM MOXWJIINA IUIOMIMHI, 10 CcKJIazae KyT o = 30° 3
rOpU30HTOM, mif Jiero cu Qy = 2cos(2t) H, sixa HampaBiieHa
B3/I0BX TpaeKkTopii pyxy Touku. KoedimieHT TepTs koB3aHHs f =
0,2. 3HaiiTH 3aKOH PYXy TOYKM Ta IIBUIKICTH TOYKH B MOMEHT
yacy t; =3 c.

15

MarepianpbHa TOYKa Macor® m = 6 Kr, ska OTpuMala
MOYaTKOBY IBHUAKICTE V, = 2 M/c, pyXaerbcs 1O
TOPU30HTAIIbHIN MTOPCTKIN MOXMITIH TUIOMIMHI 1111 Ji€ro cuiu F =
40 H, mo cknagae kyT o = 30° 3 ropu30HTOM, Ta cUiIU Qy = -
8cos(4t) H, sxa HampaBieHa B3J0BX TPAEKTOPIi pyXy TOUKHU.
Koediuient teptsa koB3anus f = 4. 3HaillTH 3aKOH pyXy TOYKHU Ta
IIBUJIKICTh TOUKH B MOMEHT vacy t; = 0,15 c.
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MarepianbHa TOYKa Macol® m = 3 KI, fKa OTpHUMaJIa
MOYaTKOBY MIBUAKICT Vo = 0,5 M/c, pyXaeTbcs BHHU3 II0
MIOPCTKIM TOXWIINA TUIOIIMHI, IO CKJIagae KyT o = 60° 3
TOPU30HTOM, MMif Ai€ro cuiaum Qy = 9t H, sxa HampaBieHa
B3/IOBX TpaekTopii pyxy Touku. KoediiieHT TepTs KoB3aHHs f =
0,1. 3HailTu 3aKOH pyXy TOYKU Ta MIBUAKICTh TOYKHM B MOMEHT
yacy t; =5 c.

17

MarepianbHa TOYKa Macor® m = § KI, fKa OTpUMalIa
MOYATKOBY MIBHIAKICTE Vo = 8 M/C, pyXae€ThCcs Bropy IO
MIOPCTKIM TOXWIINA TUIOMIMHI, 10 ckjiaagae kKyT o = 30° 3
TOPU30HTOM, Mij aiero cuim Qy = -6sin(2t) H, sika HanpapieHa
B3/IOBX TpaekTopii pyxy Touku. KoediieHT TepTs KoB3aHHA f =
0.05. 3HaliT 3aKOH PyXy TOYKH Ta MIBUAKICTH TOYKA B MOMEHT
gacy t; =1 c.
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MarepianpHa TOYKa Macord m = 2 Kr, siKa oTpumaia
MOYaTKOBY IIBUAKICTE Vo = 3 M/C, pyXaeTbcs IO
TOPU30HTAJIbHIN MIOPCTKIN MOXUJIINA TJIOIIMHI, MiJ 1€ cuiau F
= 15 H, mo cknagae kyt o = 60° 3 TOpU30HTOM, Ta CHIN Qy =
4cos(4t) H, sika HampaBiieHa B3JOBX TPA€EKTOPli pyXy TOUKH.
Koediuient teptsa koB3anus f = 2. 3HallTH 3aKOH pyXy TOUKH Ta
IIBUJIKICTh TOUKH B MOMEHT vacy t; = 0,1 c.
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MarepianbHa TOuka Macoro m = 10 Kr, sika oTpumaia
MOYATKOBY MIBUAKICTE Vo = 1 M/C, pyXaeTbcsi BHU3 MO MIOPCTKIM
MOXWJIiHM TUIOMIMHI, 1110 cKiagae KyT oo = 30° 3 TOpU30HTOM, TI1]1
niero cunmm Qy = 4sin(4t) H, sika HanpaBiieHa B3JOBXK TPa€eKTOPii
pyxy Touku. KoedimieHT Teptss koB3anHsa f = 0,15. 3nailitu
3aKOH PyXy TOYKH Ta MIBUAKICTh TOYKA B MOMEHT 4acy t; = 3 c.
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MarepianpHa TOYKa Macord m = 2 Kr, siKa oTpumaia
MOYaTKOBY IIBUAKICTE Vo = 2 M/C, PYXa€ThCs IO
TOPU30HTANIbHIN MIOPCTKIM TIomuH1, mija aiero cuim F = 20 H,
0 CKJIajiae KyT oo = 45° 3 ropu3oHTOM, Ta cuiii Q, = 3sin(2t)
H, axa HanpaBiieHa B3/10BXK TpaeKTopli pyxy Touku. KoedimieHT
TepTss koB3aHHsa f = 0,25. 3HaillTu 3aKOH pyXy TOYKH Ta
IIBUJIKICTh TOUKH B MOMEHT 4acy t; = 3 c.
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MarepianbHa TOYKa Macord m = 1 kr, sika oTpumania
MOYaTKOBY IIBUAKICTE Vo = 6 M/C, PyXaeThCsl Bropy IO
MIOPCTKIM TMOXWJIIMA IUIOMIMHI, 10 CKJIaJae KyT o = 45° 3
TOPU30HTOM, Mij aiero cuin Qy = -3cos(2t) H, sika HanpaBiieHa
B3/IOBX TpaekTopii pyxy Touku. KoediieHT TepTs kKoB3aHHs f
= (0,2. 3HallTH 3aKOH PyXy TOYKM Ta IIBUAKICTb TOYKH B
MOMEHT 4acy t; =2 c.
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MarepianbHa TOYKa Macor m = 3 Kr, sika OTpuMaia
MOYATKOBY IIBUAKICTE Vo = 1 M/c, pyXaerbcsi BHHM3 IO
MIOPCTKIM TMOXWJIINA IUIOMIMHI, 10 CKJIajae KyT o = 60° 3
TOPU3OHTOM, T Ai€ro cuin Qy = 2sin(4t) H, sixa HampaBieHa
B3/I0BX TpaekTopii pyxy Touku. KoedimieHT TepTst koB3aHHs
= (0,3. 3HallTH 3aKOH PyXy TOYKM Ta IMIBUAKICTb TOYKU B
MOMEHT 4acy t; =2 c.
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MarepianbHa TOYKa Macor m = 3 Kr, sika OTpuMaia
MOYaTKOBY MIBUAKICTE Vo = 1 M/C, pyXaeTbcsi Bropy Iio
MIOPCTKIM TMOXWIIMA IUIOMIMHI, 10 CKJIaJae KyT o = 60° 3
TOPU3OHTOM, T Aiero cuin Qy = 2sin(4t) H, sixka nampaBieHa
B3/IOBX TpaekTopii pyxy Touku. KoediieHT TepTs KoB3aHHs f
= (0,3. 3HallTH 3aKOH PyXy TOYKM Ta IMIBUAKICTb TOYKU B
MOMEHT 4acy t; =2 c.
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MarepiaipHa TOYKa Macowd m = 2 KrI, sika OoTpumaia
MOYaTKOBY IIBHAKICT Vo = 2 M/C, pYyXaerbcs IO
TOPU3OHTANIBHIN MOPCTKIN TUIOMIMHI, T aieto cuu F = 30 H,
10 cKjiajae KyT o = 60° 3 TOpU30HTOM, Ta CHIIH Q4 = 3t°+6 H,
sKa HaIlpaBJIeHa B3JI0BXK TpaekTopii pyxy Touku. KoedirieHt
TepTss koB3aHHs f = 0,3. 3HallTH 3aKOH PyXy TOUKU Ta
IIBUJIKICTh TOUKH B MOMEHT 4acy t; = 2 c.

25

MarepianbHa TOYKa Macord m = 6 Kr, sika OTpuMaia
MOYATKOBY IIBUIKICTE Vo = 1 M/c, pyXaeTrbcsi BHHM3 IO
MIOPCTKIM TMOXWJIINA IUIOMIMHI, IO CKJIaJae KyT o = 45° 3
ropu3oHToM, mia giero cuimu F = 20t H, ska HampapieHa
B3/I0BXK TPA€EKTOPii PyXy TOUYKH Ta cuim omopy R = 0,8V M,
ne V — mBUAKICTh TOUkH, M/c. KoeditieHT TepTsa koB3aHHs f =
0,25. 3HaliTh 3aKOH PyXy TOYKHA Ta IIBUAKICTb TOYKH B
MOMEHT 4acy t; = 3 c.
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MarepianbHa TOYKa Macol® m = § K, fKa OTpUMaia
MOYaTKOBY MIBUAKICT Vo = 2,5 M/C, pyXaeTbcsi Bropy IO
IMIOPCTKIM MOXWJIIM TUIOIIMHI, 10 ckiagae kyr o = 30° 3
TOPU30HTOM, Mif Jiero cunu F = 5t-4 H, sika HanpaBiieHa B3/I0BXK
TpaeKTOpii PyXy TOUKH, Ta cHid omopy R = 0.5V” m, ne V —
MBUIKICTE TO4KH, M/c. Koedimient tepts koB3anusa f = 0,2.

3HAWTH 3aKOH PYXY TOYKH Ta IIBUJKICTh TOUKH B MOMEHT 4acy t;
=2cC.

27

MarepianbHa TOuka Macoro m = 10 kr, sfka oTpuMmaina
MOYATKOBY MIBUAKICTh Vo =4 M/C, pyXa€eThCs 1O TOPU3OHTAIBbHIN
MIOPCTKIN TTomuH1 mia aiero cuaum Q = 60 H, mo ckianae kyt
a=60° 3 ropuszontom, cuiu F = 2t+10 H, ska HampapiecHa
B3/I0BXK TPAEKTOPIl PyXy TOUKH, Ta ciim omopy R = 0.4V* m, ne
V — mBuakicts Touku, M/c. Koediient tepta koB3anus f = 0,15.
3HANTHU 3aKOH PYXy TOYKH Ta MIBUIKICTh TOUKH B MOMEHT 4acy t,
=1ec.

28

MarepianbHa TOYKa Macord m = 12 Kr, sfka oOTpuMala
MOYATKOBY WIBHJAKICTE V(y = 2 M/C, pyXaeTbCsl BHU3 MO MIOPCTKIN
MOXWJIIHM IUIONIMHI, 10 CKIagae Kyt oo = 30° 3 TOpU30HTOM, IiJ
niero cumu F = 10t+2 H, sika HampaBiieHa B3J0BX TpaekTopii
pPyXy TOUYKH, Ta CHJIM omopy R = 0.5V> M, ne V — MBHAKIiCTH
Touku, M/c. Koedimient tepta xkoB3anusa f = 0,1. 3naliTu 3aKoH
PYXy TOUKH Ta IIBUIKICTH TOUKH B MOMEHT 4acy t; =2 c.

29

MarepianbHa TOYka Macoro m = 4 Kr, sKa oOTpuMaia
MOYATKOBY MIBUIKICTh V= 8 M/C, pyXa€eThCsl BrOpY IO MIOPCTKIN
MOXWJIIHM IUJIOIIMHI, IO CKJIaga€e KyT oo = 60° 3 TOpU30HTOM, IiJ
niero cuin F = 12t-4 H, sika HanpaBiieHa B3J0BXK TPAEKTOPIL pyxXy
TOYKH, Ta CWIH onopy R = 0,4\72 M, 1¢ V — IMIBUJKICTh TOYKH,
m/c. Koedimient tepta ko3zanus f = 0,05. 3naliTi 3aK0H pyxy
TOYKH Ta MIBUIKICTh TOYKM B MOMEHT 4acy t; = 3 c.

30

MarepianbHa TOYKa Macol® m = 2 KIr, fKa OTpUMaia
MOYATKOBY WBHAKICTh Vy =4 M/C, pyXaeTbCsl BHU3 IO MIOPCTKIN
MOXWJIIHM IUJIONIMHI, IO CKJIagae KyT oo = 60° 3 TOpU30HTOM, IiJ
niero cumu F = 6t-3 H, sika HampaBiieHa B3/10BXK TPAEKTOPil pyxy
TOYKH, Ta CUJIU onopy R = 0,4V> M, te V — MBHIKICTh TOYKH
m/c. Koedimient tepts ko3zanns f = 0,05. 3naiiTi 3aK0H pyxy
TOYKH Ta MIBUIKICTh TOYKM B MOMEHT 4acy t; =2 c.
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CP 14. KonusanbHuu pyx MmamepiasibHOI mMO4YKU

HudepeHiianbHe piBHAHHS KOJIUBAJIBLHOTO PYXY TiJIa Macoro

m=0,5 Kr, K€ miaBinene Ha npyxuHi, Mae pursg X +60x =0,
BuzHauntu KOeQili€HT 3 KOPCTKOCTI MPY>KUHMU.

BuszHauutu 1mepio BUIBHUX BEPTUKAJbHUX  KOJIMBaHb

BaHTaXy Macor m=80Kr, MIiJABIIIEHOrO0 JO TMPYXKUHU 3
koedirienTom xopctkocTi C=2xH/Mm.

Tino, sike BUCUTHh Ha MPYKUHI, BAKOHYE BUIbHI KOJIMBaHHS 3
nepiogom T=0,5c.

BuszHauntn Macy Tula, SKIIO KOEPIUIEHT KOPCTKOCTI
npyxxkuau C=200H/wm.

BuszHauutu mepiosl BUIBHUX BEPTUKAIbHUX KOJWBAaHb TINA,

0 TiJBIIIIEHE Ha NPYXKHUHI, KOJM CTaTU4YHA jaedopmariis i
A=20cM.

HudepeHiiabHe pIBHSAHHS KOJMBAJIBHOTO PyXY BaHTAXY,
3aKPIILIEHOro Ha Ipyx)uHi, Mae Burisig X +20x =0,

BuszHauut Macy BaHTaxy, AKIIO KOE(DIIEHT MKOPCTKOCTI
npyxxkuau C=150H/wm.

Bu3HaunTH KyTOBY 4YacCTOTY BUIbHUX BEPTUKAJIBHUX KOJIUBAHH

TiJa, MIJBIIIEHOTO Ha MPY>KHHI, SKIIO Y CTATUYHOMY CTaHOBHIIL]
Tina gedopmalig 10piBHIOE 14cM.

11



KonuBanHst MaTepiaabHOI TOUKH 33/1aHO PIBHSHHSIM
x =20cos 4t + 30sin 4¢ .
BusHauntu aMIuniTy 1y KOJIMBaHb.

8
PimmenHss  audepeHuiaqsbHOrO  PIBHSHHSA — 3aTyXalouyux
KOJIMBAaHb TOYKHU Ma€ BUTIISIA
—02 .
x=e '(Cy cos3t+Cysin3t).
BusHaunutu nocTiiiny iHTerpyBaHHs C;, AKII0 B MOMEHT 4acy
t) MOYaTKOBa KOOPAMHATA TOYKHU X;=0,2M.
9
Ha Ttouky Macor m=0KT, sika 3HaXOJUTHCS Y KOJIUBAIbHOMY,
pyci, Jile cuiia onopy R =-pb .
BuszHauuty Koe(ilieHT |, SKIIO 3aKOH PyXy TOYKH Mae
BUTJISI]T
0,1t _:
X = Ae s1n(7t+0c),
10 :
BanTax Macor0o m=2Kr 3HaXOAUTHCA Y KOJIMBAJIILHOMY PyCi Ha
npy>kuHi 3 koedinienrom xopctkocti C=30H/m.
Bu3zHauuth KyTOBY 4YacTOTy 3aTyXalOuHWX KOJIMBaHb, KOJIH
cuJia onopy pyxy R =-4V.
11 : :
HudepeHiiabHe pIBHSAHHS KOJIMBAJIbHOTO PyXy TOUYKH Ma€
BUTJISI]T
X+6x+50x=0
BuzHauutu nepioj] 3aTyxar0uux KOJIMBaHb.
12

HudepeHiiabHe pIBHSIHHSA KOJMBAJbHOIO pPYXy TOYKH
3a1aHO Y BUTJISIAL
5% +320x=90sin7¢

Busznauntu KYTOBY YaCTOTY BJIACHHUX KOJIMBAHb TOYKHU.

12



13

Tino, mo niaBilIeHe Ha NPYXUHI 3 KOE(DIIEHTOM KOPCTKOCTI
C=700H/m, BUKOHy€ BiJbHI BEpTHUKaJIbHI KOJMBAHHSI 3
ammityaoro 0,2m. Bu3HauuTH Macy TuIa, SIKIIO [OYaTKOBA
KoopauHata X,=0, a moyaTkoBa MBUAKICTh V=4Mm/C.

14

Tino macoro m=0,3kr, 1m0 MiABIICHE HA MPYKHUHI, BUKOHYE
BUIbHI KOJUBaHHA 3 aMmmunTyqor 0,4M. BusHauuTu KoedilieHT
KOPCTKOCTI TPYKUHM, SKIIO IMOYaTKOBA KoopjauHatra X,=0, a
II0YaTKOBa MBUIKICTE V=4M/C.

15

Bantaxx wmacoro m=9kr BHUKOHY€ BUIbHI KOJMBaHHS Ha
npyxkuHi 3 koedimientom sxopctkocti C=700H/mM. Buznauutn
aMILTITyly KOJIMBaHb, SKIIO MOYaTKoBa KoopauHaTta Xo=0,1M, a
II0YaTKOBa IMIBUIKICTE V=2M/C.

16

HudepeHiiabHe piBHAHHS pyXy TOYKHA MA€ BUTJIAL
mX +4x +2x=0

3HaiiT HaWOIbIIe 3HAYEHHS MAacH TOUYKH, MPHU SKOMY PyX
Oyze anepioAuYHUM.

17

Tino, mo niaBilIeHe Ha NPYXUHI 3 KOE(DILIEHTOM KOPCTKOCTI

C=200H/m, pyxa€eThcs B310BX IPSMOI BIAMOBIIHO /10 PIBHSIHHS
Y= A sin(5¢ +at) |

Busnauutu Macy Tiia.

18

HudepeHiianbHe piBHAHHS pyXy TOYKHA MA€ BUTJIAL
2X+ux+50x=0

3HaliTU HallMEHIlIE 3HAYCHHS Koe(ilieHTa W  Omopy
CepeIoBUIIIA, NPU AKOMY pyX Oy/ie anepioJUYHUM.
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19

HudepeHiiabHe piBHAHHS pyXy TOUKHA MA€ BUTJIAL
3X +12x +¢cx =0

3HaliT HaWOUIbIIEe 3Ha4YeHHs KoedirieHTta xopcTtkocTi C|
KOJIM pyX Oyjie anepioguaHuM.

20 : :
HudepeHiiaibHe piBHAHHS pyXy TOYKHA MA€ BUTJIA
3Xx+ux+48x=0

3HaliTU HaWMEHIIe 3HAauYeHHS Koe(dlllieHTa |  OIopy,
CepeoBUIIIA, NPU AKOMY pyX Oy/ie anepioJU4YHUM.

21 : :

HudepeHiiabHe piBHAHHS pyXy TOYKHA MA€ BUTJIAL

5x+20x+cx=0_

3HaiiTu HailOuIblIe 3HaYeHHsS KoedimienTa >xkopcTkocTi C,
KOJIM pyX Oyzie anepioguaHuM.

22 : :

HudepeHiaibHe pIBHSIHHSA KOJMBAJIBHOTO PyXy TOYKH

3a1aHO Y BUTJISIAL
X+10x=1,5 sin(5¢+0,4).

3HalTU Macy TOYKH, KOJU HaANOLIbIIe 3HA4YCHHS 30yproruo]
cuimm Fy=60H.

23 HudepeHiianbHe pIBHSAHHS PYyXy BEPTUKAJIbHUX KOJWBaHb
Ma€ BUTJIS
% +16x = 20sin(6t +0,7).

BuszHauutu KoOe(IUIEHT 3KOPCTKOCTI MPYKUHHU, OO0 SKOI
MiJIBIIIIEHE T1J0, KOJW HaANOLIbIle 3HA4YEHHS 30ypIOHOYO0l CHIIM
F0:8OH.

24

HudepeHuiaibHe pPIBHSIHHSA KOJMBAJIBHOIO PyXy TOYKH
Macoro m=4xr 3axaso y Bursagi X +7x = 0,5sin(3t +0,6).
BusHauuTy HailO1IbIIe 3HAYEHHS 30yPIOOYOi CHITH.
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Ha tino macoro m=50kr, sike miJBillIeHE HA MPY>KUHI, JTI€

30yproroua cuia
F=200sin10t.

BusHauntu KOeQILi€HT KOPCTKOCTI MPYKUHU, KOJIH
aMIUTITy/1a BAMYIIEHUX KOJIUBaHb J10piBHIOE 0,04M.

26

Ha tino macoro m=100kr, sike miABIIICHE HA IPYKUHI, JI€
BepTHKaJIbHA 30yproroua cmna F =44sin10t.

Bu3zHauut KyTOBY 4YAacTOTy BJIACHUX KOJIMBaHb, KOJH
aMILTITy1a BUMyIIEHUX KonuBanb A=0,04mM.

27

Ha tu10o macoro m=0,5kr, sike miABIIIEHE HA PY>KUHI 3
koedimienTom xopctkocti C=600H/Mm, nie BepTUKaibHa
30yproroua cuia

F =25sm5¢ .

BuszHauutu, npu AKid KyTOBIA 4YacTOTi 30yprOIOYOi CHIIH

aMILTITy1a KoJMBaHb Oyze nopiBHioBatu 0,05M.

28

HudepeHniianbHe piBHAHHS KOJIMBaHb 3aJaHO Y BUTJISII
X +81x =12sin 5t.

BuzHauuTu aMIuiiTy 1y BAMYIIEHUX KOJIHBAHb.

29

Toyka Macor M=S5Kr 3[1HCHIOE KOJMBAHHSA BIANOBIIHO 0
PIBHSIHHS
y =0,4sinkt + 0,2sinpt,
€ KyToBa 4YacToTa BJacHMX KkoiuBaHb k=20pan/c, a
30yprotouoi cunu p=10pan/c. BuzHaunT HaiOUIbIlIe 3HAYCHHS
30ypIOI0Y0i CHUJIH.

30

Tino macoro m=0,5kr, sike MiABiIIEHE HA IPYXKHUHI 3
koedirienTom xopctkocTi C=200H/M, BUKOHY€E BUMYIIIEH1
KOJIMBAHHS 1] Al€10 30ypIrOI0Y0i CHIIN

F =15sinpt .

BuszHauutu KyTOBY YacTOTy 30yprOIOUOi CHUJIM, TMpU SKIA

HACTa€ PE30HAHC.

15



CP 15. [uHamika 8iGHOCHO20 pyXy MamepiasibHOI MOYKuU

1 Jlano:
Z] | @) f — 0’.
m = 0,05 ke,
| y1= 0,3 sin(3t) m;
X9 = 0 m;
Vo = 0,4m/c.
3HalTH:
x=f(t).
2 Jlano:
f =0
m = 0,02 ke;
v = 0,1 cos(2t) m,
X9 = 0,1 m;
Vo =0 m/c.
3HalTH:
x=f(t).
3 a E JlaHo:
C) ® w =4 c_l;
T O 7 =01
m = 0,05 ke,
| Ay
M X9 = 0 m;
h T Vo =0,2m/c.
—_—
| | T! 3HalTH:
X
| x=f(1).
77777




4 Z] X JlaHo:

=01,
m=0,01 ke;
V=843t m;
x0=0,2 m;
Vo=0,4 m/c.
V1

<> S3HAUTH:

| gé O Qé x = ().
Oll——7 G777777770077 — — — VI

S
—— o ———|-

o—

JlaHo:

f=0:
m=0,04 ke;
V=843 m;
w=7c;
xo=0,4 m;
Voy=0,2 m/c.

S3HAUTH:

x =f(0).

JlaHo:

o
AN

f=0:
m=0,05 ke;
z;=0,2sin(4t) m;
xXo=0 m;

Vo=0,5 m/c.

S3HAUTH:

x =f(0).

T ANANN N NN NNN AR A AN

S
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JlaHo:
f=0:
m=0,05 ke;
w=2c";
x0=0,2 m;
Vo=0,1 m/c.

S3HAUTH:

x = f{1).

JlaHo:
f=0:
m=0,1 ke,
w=5¢";
x0=0,2 m;
Vo=0,1 m/c.

S3HAUTH:

x = f{).

JlaHo:

f=0:
m=0,05 ke;
[y=0,01 m;
c=20H/m;
v;=7+4 £ m;
xXo=0 m;
Vo=0,5 m/c.

S3HAUTH:

x = f{).




10

JlaHo:
f=0;
m=0,03 ke;
w=3c";
[p=0,02 m;
c=20H/m;
x0=0,1 m;
V=0 m/c.

S3HAUTH:

x = f{).

11

JlaHo:
f=0;
m=0,2 ke,
w=3c;
p=wt.

3HalTH YaCTUHHUMN
PO3B’ 430K
HEOHOP1THOTO
PIBHSIHHA.

12

O

JlaHo:
f=0:
p=wt;
m=0,05 ke;
w=4c”;
r=0,1 m;
x0=0,3 m;
Vo=0,5 m/c.

S3HAUTH:

x = f{).

19




13

JlaHo:
f=0;
p=wt;
m=0,4 ke,
w=7c¢".

3HalTH YaCTUHHUMN
PO3B’ 430K
HEOHOP1THOTO
PIBHSIHHA.

14

JlaHo:
f=0:
p=wt;
m=0,2 ke,
r=0,3 m;
w=3c;
x0=0,1 m;
Voy=0,2 m/c.

S3HAUTH:

x = f(0).

15

JlaHo:
f=0;
p=wt;
m=0,05 ke;
w=3c .

3HalTH YaCTUHHUMN
PO3B’ 430K
HEOHOP1THOTO
PIBHSIHHA.

20




16

JlaHo:
f=0;
p=wt;
m=0,2 ke,
w=3c".

3HAUTH YaCTUHHUNA

PO3B’ 430K
HEOHOP1THOTO
PIBHSIHHA.

17

JlaHo:
f=0:
p=wt;
m=0,1 ke,
w=5¢";
x0=0,1 m;
Voy=0,2 m/c.

S3HAUTH:

x = f{).

18

JlaHo:
f=0:
m=0,05 ke;
w=7c _1;
xXo=0 m;
Vo=0,5 m/c.

S3HAUTH:

x = f{).

21
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JlaHo:
f=0;
m=0,5 ke,
w=4c";
[py=0,01 m;
c=80H/m;
x0=0,3 m;
Voy=0,2 m/c.

S3HAUTH:

x = f{).

20

JlaHo:
f=0:
p=wt;
m=0,1 ke,
w=3c _1;
x0=0,1 m;
[py=0,2 m;
c=60H/m;
Voy=0,2 m/c.
3HaNTH:

x = f{).

21

x/

JlaHo:
f=0:
m=0,1 ke,
w=2c";
x0=0,3 m;
V=0 m/c.

S3HAUTH:

Dyop = (1)

22
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JlaHo:
f=0:
m=0,2 ke,
w=7c";
x0=0,1 m;
Voy=0,2 m/c.

S3HAUTH:

Dyop = (1)

23

JlaHo:
f=0:
p=wl;
m=0,2 ke,
w=5¢";
[py=0,2 m;
c=60H/m;
x0=0,1 m;
V=0 m/c.
3HaNTH:

Dyop = (1)

24

JlaHo:
f=0:
m=0,05 ke;
w=10c”;
x0=0,5 m;
V=0 m/c.

S3HAUTH:

Dyop = (1)

23




25

JlaHo:
f=0:
m=0,02 ke;
h=0,4 m;
w=4c¢ "
x0=0,2 m;
Voy=0,3 m/c.

S3HAUTH:

Dyop = (1)

26

JlaHo:
f=0;
p=wt;
m=0,1 ke,
w=5¢";
x0=0,3 m;
Voy=0,2 m/c.

S3HAUTH:

Dyop = (1)

27

JlaHo:
f=0:
m=0,2xke;
w=2c "
x0=0,2 m;
V=0 m/c.

S3HAUTH:

Dyop = (1)

24




28

JlaHo:
f=0:
m=0,05 ke,
w=4 c _1;
[p=0,01 m;
c=30H/m;
x0=0,1 m;
V=0 m/c.

3HalTH:
Dyop = (1)

29

JlaHo:
f=0:
p=wt;
m=0,1 ke,
w=5¢;
x0=0,1 m;
Voy=0,2 m/c.

S3HAUTH:

Dyop = (1)

30

JlaHo:
f=0:
m=0,05ke;
w=7c "
xXo=0 m;
Vo=0,5 m/c.

S3HAUTH:

Dyop = (1)

25




CP 16. Teopema npo pyx yeHmpa mMac MexaHi4yHoi
cucmemu

Huniagp 1 macoro my=5 kr
CKOUYEThCS MO TMOXWIIA TrpaHi
KIMHY 2, 110 JIeXUTh Ha
TOPU30HTAIBHIN MOBEPXHI.
AB=1,6 M, BC=1,2 M. Lentp
HWIIHAPA PYXAEThCSA 32 3aKOHOM
S=1,5¢ m.

Buznauntu cuiny Tepta Mik
KIMHOM 1  TOPU30HTAJIBHOIO
MOBEPXHEIO, AKIIIO KJIUH
3AJIUIIUTHCS HEPYXOMHUM.

Ha xopmogiii naBiii yoBHa (1)
Macoro m;=90 KT, SIKUU
3HAXOAUTHCI B CIIOKIMHINA BOI,
CUJIIB YOJOBIK (2) Macorw my=75
KI, Ha HOCOBiii — xjomuuk (3)
Macow m3=15 kr. B Axy cTtopony
1  HAcCKUIbKM  TEPEeMICTUThCS
YOBCH, SKIIO YOJOBIK 1 XJIOIMYHK
OOMIHSIFOTBCS MiCIIMHU ?
Bigcranpr MK JgaBkamu L=3 M.
Omip BoJu HE BpaxOBYBAaTH.

SM

Bantaxxk 1 macoro m;=2 kr

MePEMIIIAETHCS BIZTHOCHO
BO3MKA2 Macor m,=8 KI 3a
JIOTIOMOTOFO MOTY3KH, sKa

HAMOTYeTbCcd Ha Oapaban 3
pamiycom 1=10 cM. bapaban
o0epTaeThes 3a 3aKOHOM
¢ =10’ dad : BuszHauntu
NEpEeMIllIeHHs] BO3UKAa Ha MOMEHT
yacy t=2 c¢. VY 1OYaTKOBHUU
MOMEHT CHCTEMa 3HAXOJWUTHCS B
cnokoi. Macamu  OJlOKy U
MOTY3KH 3HEBKUTH.

26




Bagraxxi 1 1 2 wMacamu
m;=10 Kr 1 my,=6 Kr miABHUIIECHI

70 KIHIIIB HEBAromMoi MOTY3KH,
MEePEKUHYTOI uepe3 0JIOK Macoro
ms;=4 KT. BanTax 1
OMYCKA€ThCS JOHU3Y 3TiAHO 13
piBHSIHHAM S=t” M.

Buznauntu = peakmiro  oci
0JI0KY.

Huniaap 1 mMacoro m=5 kr
CKOUYEThCS 0€3 CKOB3aHHS I10

MOXUJIN TpaHi NPU3MHU 2 Macoro
m,=10 xr, po3TamoBaHOI Ha
TOPU30HTAIBHIN MOBEPXHI.
3akoH pyXy UEHTpy Mac
UJTIHIpa S=0,5t* M. AB=1,6 wm,
BC=1,2 m.

BusnauuTn HOpMaJIbHY
peaxiiito OMOPHOI MOBEPXHI.

Kmma 1 macoro mi=15 xr

pO3TalioBaHW  HA  TJIAJKIH
C S TOPU3OHTANBHIA TOBEpXHI. Y
MOYaTKOBUM MOMEHT CHCTEeMa
3HAXOUThHCS B CITOKOT.
AB=2,4m, BC=1,8 M. Ilo iioro
MOXWJIIM  TpaHi  3rigHO 3
piBEstHEAM S=0,5t> M pyXaeTbes
BaHTaXX 2 Macol m,=5 K.
BusHauutu  mepemilieHHs
A KIMHA Ha MOMEHT 4acy t=2c.

27




Huniagp 1 macoro m;=5 kr
CKOUYEThCS 0€3 CKOB3aHHS 10
MOXUJIN TpaHi IPpU3MHU 2 Macolo
m,=10 kr. LlenTp mMac muinapa
PYXa€eThCst 3a 3aKOHOM S=30t"M.
AC=80 cm, BC=60 cm.

Buznauntu  nmepemilieHHs
OpU3MH,  pO3TAllOBaHOI  Ha
rJIaaK1i TOPU30HTATBHIN
MOBEpXHI 3a 4Yac t=Ic micns
MOYaTKy PyXy LHIIHIpA.

Bantaxx 1 macoro m;=2 Kr
nepeMily€eThCs B1JTHOCHO
BO3MKAa 2 Macom m,=8 KI 3a
JOTIOMOTOI0O  MOTY3KH,  sKa
HAMOTYyeTbcd Ha Oapaban 3
Macorw mz=1 Kr Ta paaiycom
=4 cMm.

BuzHauntn = mepeMimieHHs
OpU3MH Ha MOMEHT 4acy KOJHU
O6apaban 3poouts 2,5 obeptu. Y
MOYaTKOBUH MOMEHT CHCTeMa
3HAXOJMUJIACh B CMOKoi. Macoro
MOTY3KH 3HeBaXatu « = 30’

['onoBHUME JacTUHAMU
MNPUCTPOIO ISl BUIPOOYBaHHS
MarepiaiiB yaapoM € ctaHuHa |
Macoro m;=90 kr Ta craneBa
BIJJIMBKAa 2 Macoro m,=10 kr,
AKa MPUKpITICHA hi(s
HEBAaromMoro CTPYOKHS
nopxuHorw L=80 cM, skui
MOXXe  o0epratucs  HaBKOJO
TOPU30HTAIBHOI oci 0.
[Ipunyckatoun, 10 CTaHHWHA
CTOITH Ha rJIaaK1n
TOPU3OHTANBHIN MIJI031 Ta HE
3aKpifjieHa,  BH3HAYUTH 11
MEePEeMIIICHHs 32 Yac MEepPexXoay
CTPWXKHS 3  BWJIMBKOM 13
TOPU30HTAIBHOIO y
BEPTUKAJIbHE MOJIOKEHHSI.

28




10

A

Timo 1 macoro 4 Kr MoxKe
pyxatucs 10 TJIaKIH
TOPU30HTANBHINA HAIPSIMHIN.

Ha AKY BIJICTaHb
nepeMicTUThes Tulo 1, Komu
OJTHOPITHUN CTPUIKEHb 2 MacCOI0
2kr 1 posxuHoo L[=0,6 M,
CIyCKAaIYHUCh MiJ JI€H0 CHIH
Baru, 3ailMe  BepTUKAJIbHE
MOJOXKEHHSA. Y  IOYaTKOBHUM
MOMEHT CHUCTEMa 3HaXOAUJIach B
CHOKOI.

11

60°

Timo 1 wmacoro m=0,7 kr
MOXKE pyXaTHCS MO TJIaaKii
TOPU30HTANBHIN HAIPSIMHIN.

Busznauntu MOJYJb
MPUCKOPEHHS Tia 1 y MOMEHT
gacy t=0,25¢, SKIIO BIAHOCHO
HBOTO MiJ A1€I0 BHYTPIIIHIX CHIJI
CUCTEMHU PYXAEThCS TUIO 2
Macoro mp,=0,1 xr, 3rigHo 3
PIBHSHHSAM S=sin4t m.

12

OnHopimHUN  IMIIHIP 1
Macol m;=2 KI Ta paJilycoM
r=10 cM ckouyeTbcs  06e3
CKOB3aHHS MO MOXWJINA TpaHi
npu3sMu2 13 Macoro m,=10 Kr 1
3MIIACHIOE 2,5 o0epTH.
AC=80cm, BC=60 cMm.

Buznauntu nepeMileHHs
OpU3MH,  pO3TAllOBaHOI  Ha
TJIaJIKIH TOPU3OHTAIbHIN
MOBEPXHi, BIAMOBIAHO 10 2,5
00epTiB MWTIHApA.

29




Kmma 1 macoro mi=10 kr
JEXKUTh HAa TOPU3OHTAJbHIN
nmoBepxHi. Jlo KIHI[IB HHUTOK,
HAMOTaHUX HAa  HEBaroMui
CTyHIHYATUH 0JI0K, AKAM
3aKPITIICHO Ha KJIMHI,
npuB’si3aHl  BaHTaxi 2 1 3
MacaMM mp,=4 KI, m3=5 KI.
Banrtax 3 omyckaerbcs 3rifHO 3
piBasHEAM S=1,5t° M.

Buznauntu HOpMaJbHY
peaxiio TOPU30HTAIBHOT

.. R
MOBCPXH1. BIJHOIICHHS — = 2
14

14

Knun 1 nexxuts HEpYXOMO Ha
TOPU30HTAIBHIN MOBEPXHI.
AC=1,6 M, BC=1,2 M. Ha
MOXWIUX  MOro  IUIOIIMHAX
3HAXOMATHCS BaHTaX1 2 Ta 3 3
MacaMM mp,=4 Kr, mz=2 KI,
3B’s13aHI HEBAroMoK HHUTKOIO,
NEPEeKUHYTOI0  Yepe3  OJIOK.
Bantaxx 2 pyxaeTbcs yHHM3 3a
3aKOHOM S=1,25t2 M.

Busnauutu cuny Tepts MiK
KIMHOM Ta TOPU30HTAIBHOIO
MTOBEPXHEIO.

Knun 1 nexuts HEpYyXOMO Ha
TOPU30HTAIBHIN MOBEPXHI.

AC=1,2 m, BC=1,2 m.

Ha iioro OokoBHX TrpaHsix
3HAXOMATHCS BaHTaX1 2 T1a 3 3
MacaMM mp,=4 Kr, mz=2 KI,
OPUKPIIUIEH] /10 HUTOK, K1
HAMOTaHi  Ha  CTYMIHYaTUH
HeBaromuil Oyiok. BigHomeHHs

R
—=3. BaHTtax 3 omyckaeTbcs
r

BHU3 3a 3aKOHOM S=t* M.

Busnauutu cuiny Tepts MiK
KIMHOM Ta TOPU30HTAJIbHOIO
MTOBEPXHEIO.
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Kmma 1 wmacoro m;=16 kr
JEXKUTh HAa  TOPU3OHTAIBHIN
nosepxHi. AC=1,6 m, BC=1,2 wm.
Ha iioro moxwimx rpaHsax
po3TalioBaHi BaHTaxi 2 Ta 3 3
MacaMM mp,=4 Kr, mz=2 KI,
3B’S3aHl HEBAroMOI0 HHTKOIO,
sKa MepeKuHyTa yepes
HeBaromuii  Omok. Bantax 3

OMYCKAEThCSI BHU3 3a 3aKOHOM
2
S=1,25t" m.

BusnauuTu HOpPMAaJIbHY
peaxiio TOPU30HTATBHOI
MTOBEPXHI.

Kmma 1 wmacoro m;=12 kr
JEXKUTh HAa  TOPUBOHTAIBHIN
noBepxHi. Ha #oro OGokoBuX
IpaHsaX po3TalloBaHl BaHTaxl 2
Ta 3 3 MacaMu Np,=m3;=4 K.
BaHTaxxi HaMOTaH1 40 HUTOK, SIKI
HAMOTaHi  Ha  CTyHIHYaTHH
HEBaroMuii OJIOK, BIIHOIICHHS
pajiyciB sIKOTO %z 2. Banrtax 3
OMYCKAEThCSI BHU3 3a 3aKOHOM
S=1,25¢ m.

Buznauutu HOPMaJIbHY
peaxiio TOPU30HTAIBHOI
noBepxHi. AC=1,6 m, BC=1,2 m.

Kmma 1 wmacoro m;=10 kr
JICKUTh Ha T1aJIKIM
TOPU30HTAIBHIN MOBEPXHI.
AC=1m, BC=24 wm. Ha iioro
MOXWJINX TpaHAX PO3TallOBaH1
BaHTaXx1 2 Ta 3 3 MacaM# m,=2
KT, M3=3 KT, 3B’ s13aH1 HEBaroMox0
HUTKOIO, SIKa MEPEKUHYTa Yepes
HeBaromMmii  O0j0K. Bantax 2
PYXa€eThbCsl BIIHOCHO KJIMHY BHU3
3 IIPHCKOPEHHAM a=50cM/c”,

Busznauntu MIPUCKOPEHHS
KJIWHA.
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Knua 1 nexuTts Hepyxomo
HAa TOPU3OHTAJbHIM MOBEPXHI.
AB=1,2 M, BC=0,9 w™m. Jlo
KIHI[IB HUTOK, HAaMOTaHUX Ha
CTyMiHYaTUi OJIOK, NPUB’sA3aHI
BaHTaXx1l 2 Ta 3 3 MacaMmu
m,=6kr, m;=8 Kr. Banrtax 3
OMYCKAETHCS 3a 3aKOHOM
8=2,5t* m.

Busnauutu cuny Tepts Mix
KIMHOM Ta TOPHU30HTAJIbHOIO

R
MOBCPXHCIO, AKIIO — =3
14

Kmua 1 macoro m;=16 kr
pO3TaloBaHW  Ha  TIaaKid
rOpU30OHTANBHIN T1UIomMHI. Ha
NOXUIUX  OOKOBUX  TpaHsX
KJIMHA 3HAXOASTHCS BaHTAX1 2
Ta 3 3 MacaMu m,=4 Kr, m3=2KT,
Kl 3B's3aHI  HEPACTITOMOIO
HUTKOIO, TIEPEKHUHYTOI0 uepes
omok. Bantax 2 pyxaerbcs
Bropy 3a 3aKoHOM S=20t” cM.

Buznaunt  mepemilieHHs
KIMHa 3a 4yac t=lc. Macamu
HUTKU Ta OJIOKY 3HEBAKUTH.

Kmnma 1 macoro m;=25 kr
JCKUTD Ha rJIaKii
rOpU30HTaNBHIN T1UIomMHI. Ha
CTyMiHYacTUi OJOK HaMOTaH1
HHUTKH, IO  KIHIIB  IKUX
NPUKPIIUIEH] BaHTaxl 2 Ta 3
MacamMu mp,=10 kr, mz=15 Kr.
Banrtax 3 nepemilnyeTscs yHU3
M0 MOXWIIN TUIOIIHUHI KJIMHY 3a
piBasHEAM S=20t cM.

Buznauutu = nepemilieHHs
KJIMHA 32 t=2C 3 IoYaTKy pyXy.
Macamu HUTKH Ta  OJIOKY
3HEBAXKUTH.
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Banraxi 1 1 2 macamMu m;=6 Kr

1 Mmy=4 KI IABHUINEH] J0 KIHI[IB

HUTOK, SKI ~ HaMOTaHIl Ha
CTyMiHYacTUi# OJIOK 3 Macolo
m3=5 KT, SKHHA  TOBLIBHO

HacaJpKeHo Ha Bich O.

BusHaunTH THCK Ha II0 BICh,
gkimo R=20 cm, =10 cMm, a
BaHTaAX | ONYyCKAEThCS YHU3 3a

4 &2
3aKkoHOM S=1,5t" cMm

23 Kmma 1 macoro m=10 kr
R JIEKUTH Ha rIagKIx

TOPU3OHTAIBHIN IO HI.

y) K AB=80 cm, BC=60 cMm. o KiHIIIB
2 HUTOK, HaMOTaHHUX Ha
h cCTymiHYaTUil OJIOK, TpUB’sg3aHI
BaHTaXx1 2 Ta 3 mMacaMu m,=4 KT,

m;=2 Kr. BigHOIIEHHS R_ 2.
r

\_3_ Bu3znauutu nepeMileHHs
30{ KJIMHA IIICJI TOro, SIK BaHTaX 3
v OMYCTUTHCS Ha BifcTaHb h=40cwm.
Y noyaTkoBMM MOMEHT CHCTEMa
3HaxXoJuJIach B CIIOKoi. Macamu
HHUTOK Ta 0JI0Ka 3HEBAXKUTHU

24 Kmma 1 wmacoro mi=9 kr
pO3TaIIOBaHMI Ha TIaJIK1N
TOPU3OHTAIBHIN TUTOIIHMHI.

AB=60 cm, BC=80 cm. Ha
OOKOBHUX MOBEPXHAX  KJIMHA
3HAXOAATHCS BaHTaXi 2 Ta 3
MacaMd mp=3 KI, mM3=3 KI, fKI
3B’S3aHl HHUTKAaMH, HaMOTAaHHMH
Ha CTymiH4YacTui Oyiok. Bantax 3
PyXa€eThbcsi Bropy 3a 3aKOHOM

S=45t> cMm. BigHorrenus R_ 2.
r

Busnauurtu nepeMIleHHS
KIMHYy 3a yac t=Ic. Macamu
HHUTOK Ta OJI0Ka 3HEBAXKUTH.
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Bantaxx 1 wmacoro m;=4 Kkr
OMYCKAalO4WCh BHHU3 32  3aKOHOM
S=10t’cM, IPHBOANTH 10 PyXy KAaTOK 2
Macorw mp=2 KIr 3a JONOMOIO0
MOTY3KH, TMEPEKUHYTOI uepe3 OJoK Ta
HaMOTaHOI Ha Il kaTok. Jlo ocl kaTka
MIPUEAHAHO BAaHTAX 3 Macorw ms;=4 Kr.
Karok 2 Ta BaHTax3 mnepeMillyroThCs
no OOKOBIM MOBEpXHI KIMHY 4 Macolo
my=12 Kr, SKWH JICKUTh HaA TJIaJIKIHA
ropuzoHTanbHIA noBepxHi AB=80cwM,
BC=60 cwm.

Busznauntu nepemiiieHHs KIuHy 4 3a
yac t=2c. Y T1OYaTKOBUH MOMEHT
CUCTEMa  3HAXOAWIACh B  CIOKOI.
KoB3aHHs BIJICYTHE.

26

Ha Bepxuiii mnoBepxHi Bo3uka 1
Macor m;=10 kr, skuii Moxxke 6e3 TepTs
MEePEMIIIYBATUCS 10 TOPU3OHTAIBHIN
MOBEPXHI, pO3TAlIOBaHI CTYMiHYACTI
KaTOK 2 Ta BaHTa)XX 3 mMacaMu mp,=2 Kr
m;=4 kr. Karok KkoTtuThca  0Oe3
CKOB3aHHS. B pyX BiH IMPUBOAUTHCS 3a
JIOTIOMOTOI0 MOTY3KH, SIKa HAMOTYEThCS
Ha HeBaromuii OapabaH paaiycoMm
re=12cM, siIKHil 00epTaeThes 32 3aKOHOM
© =5t>pao.

BusHnauutu nepemimieHHs BO3UKa Ha
MoMeHT 4acy t=2c. Ilpu t=0 cucrema
3HaXOJUJIacs B CIIOKOI.

27

Bamtaxx 1 wmacoro m;=4 kr
OIMYCKAIOYUCh  BHU3 32  3aKOHOM
S=40t’cM, IPHBOANTH 10 PYXy KAaTOK 2
Macorw mp=2 KIr 3a JONOMOIO0
MOTY3KH, TMEPEKUHYTOI uepe3 OJoK Ta
HaMOTaHOI Ha Iel kaTokK. Jlo ocl kaTka
MIPUEAHAHO BAaHTAX 3 Macow m3=3 KT.
Karok 2 Ta BaHTax3 mnepeMillyroThCs
Mo MOXWJIA TpaHi mpusMu 4 Macoro
my=12 «kr, AB=80cm, BC=60 cwm.
CkoB3aHHS MIK KaTKOM Ta MOXUIIOIO
I'PaHHIO BIICYTHE.

BusHaunti BepTUKAIbHY PpeaKIliio
TOPU30HTAIBHOI MOBEPXHI.
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Bantaxx 1 wmacoro m=12 kr,
OMYCKAIOYUCh YHU3 33 3aKOHOM
S=0.75t> M, migiliiMmac BaHTax 2
Macorww mp=14 Kr 3a AOMOMOrOO
HUTKH, MePEKUHYTO1 yepes
HEPYXOMHI Ta pyXoMuUW OJOKH.
Hpyruii KiHelb HUTKUA 3aKPIIJICHO
Ha OCl HEPYXOMOTO OJIOKY.

3HeBakalOUM MacamMu  OJIOKIB,
BU3HAYUTH PEAKIIII0 OC1 HEPYXOMOTO
0sioky. CkOB3aHHS MIDK HHUTKOIO Ta
PYXOMHUM OJIOKOM BiJICYTHE.

Ha Bo3uky 1 macoro m;=12 xr

AKUN MOXE 0e3 TepT
nepeMilyBaTHCs 1o
TOPU30HTAIBHIN MOBEPXHI,

pO3TalllOBaHl CTYNIHYACTHI KaTOK 2
Ta BaHTa)XX 3 macaMu mp,=4 KI Ta
m;=3 kr. Karok xoTuthcs 0e3
CKOB3aHHA. Y pyX BiH NPUBOJIUTHCS

3a  JIOTIOMOTOK0  HHTKH,  sKa
HaAMOTY€ThCA Ha HeBaroMuii 0apaban
paziycom 1=10cwMm, SIKUN

o0epTaeThCsl 3a 3aKOHOM ¢ = 6t pao .

BusHnauntu nepemimieHHs BO3UKa
3a 4vac t=lc. Ilpu t=0 cucrema
3HAXO0UJIACS B CIIOKOI.

Ha  rmankii  ropu3oHTaNIBHIN
IUIONIMHI  PO3TAIllOBaHWM KIWH |
Macoro  m;=15kr. Ha  HbOMmYy
BCTAaHOBJICHO HeBaromuii OapabaH
paziycom =10 CM, SKUN
o0epTaeThCs 32 3aKOHOM ¢ = 3t” pao .
Ha 6apaGan HaMOTy€eTbCsl HUTKA, SIKa
OXOIUIIOE KaTOK 2 MacoOm mp=2 KI.
Bantaxx 3 Macorw m3=3 KT,
MPUB SI3aHUM 10 OC1 KaTKa.

Bu3HaunTH TepeMilieHHS KiIuHA
Ha MOMEHT t=2c. Y mno4yaTKoBHH
MOMEHT CHCTEMa 3HaXOJHJIacs B
cnokoi. AB=80cm, BC=60 cwM.
CkoB3aHHS  MDK  HUTKOIO  Ta
O0apabaHOM 1 KATKOM BIJICYTHE.
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CP 17. Teopema npo 3MiHY KinnlbKOCMi pyxy

MexaHi4HOI cucmemu
Bapiantn 1.24. MexaHiyHa cuUcCTeMa CKJIAIA€TbCA 3 MNPSIMOKYTHOL
BEPTUKAIBHOI TUIMTH 1 Macow m,, AKa PyXa€TbCi B3AOBXK TOPU30HTAIBHHUX

HaNpsSMHUX, 1 BaHTaXy D Macor m,. ¥ MoMmeHT 4dacy f, =0, komu minra Mae

MIBUIKICTH U,

BaHTaX I Ji€0 BHYTPIMIHIX CHJI MOYUHAE PYXaTHUCh IO
#oJo0y, 3pobseHomy Ha muTi. Ilim yac pyxy BaHTaxy BiAcTaHb S=AD
3MIHIOETBhCS 3a 3aKOHOM s=f(t). YBakaroun BaHTaX MaTepiaJbHOI TOYKOIO 1
HEXTYIOYH BCiMa CHJIAMU OTOPY, BU3HAYUTH IIBUAKICTh U, INTUTH B MOMEHT 4Yacy

t,.

1 JlaHo:
s=042t" -1)i ,
t, = 2c
m, = 20éq,

m, = 6éq,
U,=2i/i.

2 JlaHo:
s=042t" -1)i ,
t,=lIc,

m, = 16éq,
m, = 6éq,
U,=1>751/i.
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JlaHo:

s=0,2cos(mt’ )i ,
t,=0,5c,

m, = 14éq

m, = 3,5eq

U,=1>751/i.
JlaHo:

2
s = 0,8COS(%)Z‘ ,

t,=lIc,

m, = 16éq,
m, = 6éq,
U,=1>51/n.

JlaHo:

s=0,5(2-3t°)i,
t, = 2c

m, = 18éq,
m, = 8éq,
U,=1i/n.

37




JlaHo:

s=0,3(6t"-5)i ,
t, = 2c
m, = 18éq,
m, = 6éq,
U,=0,351 /.
JlaHo:
V4
s=0,6sin(— )1 ,
(3t2)
t, = 3c,
m, = 15éq
m, = 5éq,
U,=1i/n.
JlaHo:

s=0,4(1-3t° )i,
t, = 2c

m, = 10éq,
m, = 4éq,
U,=2i/i.

38




JlaHo:

s =0 4sin(7t’ )i,
t,=0,5c,
m, = 8éq,
m, = 2éq,
U,=2i/i.

JlaHo:

T
s =0,8cos(— )i,
(4t2)

t,=lIc,

m, = 30éq,
m, = 12éq,
U,=0,5i /.

JlaHo:

s=0,8t"1,
t, = 2c

m, = 40éq,
m, = 10éq,
U,=1i/m.
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12

JlaHo:

s=0,4(3t-2)i,
t,=lIc,

m, = 50éq,
m, = 15éq,
U,=1>51/n.

13

JlaHo:

TR
S=—————5 1,
3(3-2t7)
R=0,5i,
t,=0,5c,
m, = 60éq,

m, = 1064
U, =0,5i /i
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JlaHo:

R(2t+1
S=—7T ( )z‘,

6
! R=04i,
- - = I Y t,=0,5c,
: m, = 80éq,
A ! m, = 2084,
! A U, =2i /i
F77777777 727777777777
16 “““::”'::::::::::: JlaHo:
1
2
D S:T[R(j)—.st)l"
6
U R=11,
B — {=2c
P m, i90€2¢%
“ m, = 15éq
U, =0,5 /ii
17 JlaHo:
TRt .
s = I,
8
R=0,51,
. t,=lIc,
! 1 m, = 10064
; e m, = 206G
: U, =0,2i /i




18

S

JlaHo:

_ TR(3-5t") ;
p ,

R=041,
t]
m, = 104

=S¢,

m, = 2éq,
U,=041 /.

19

JlaHo:

TRt .
= l
16

R=11,
t]
m, = 1664

= Jc,

m, = 4éq,
U,=02i /7.

20

JlaHo:

R(2t* -
i (2t 3)1"

6

R=041,
t]
m, = 1864

= 3¢,

m, = 3éq,
U,=1i/n
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JlaHo:

_ Rt
== .
R=11,
t,=0,5c,

m, = 120éq,
m, = 30éq,
U,=0,41/n.

S

22

JlaHo:

R(5t° -1
I (52 O)i,

R=15i,

t, = 2c

m, = 200éq,
m, = 40éq,
U,=0,51/n.

23

JlaHo:

_wR2t +1) ;
p ,

S

R=0,51,
t,=0,5c,
m, = 30éq,
m, = 12éq,
U,=1i /.
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JlaHo:

R(3t-t*
g=220 ( )i,

3
R=0,41,

t,=lIc,

m, = 40éq,
m, = 10éq
U,=1>51/n.

25

Buznauntu
TOPU3OHTAIIBHY
KOMIIOHEHTY J10JJaTKOBOT
JTUHAMIYHOT peakiii
CTIHOK Iu(dY30py, SIKIIO
3a ¢ = IcBurikae 00'em
Bomu V=0,5 m’. JliameTp
BXIJTHOTO OTBOPY
D,=25cwm, BUXIIHOT'O
D,=50cMm.

26

E

e - —

e /////////

Busznauntu
J0JIaTKOBY  JTMHAMIYHY
peaxiio aHKEpHO1
onopu  TpyOOIpoOBOIY
JiaMeTpoM D=2,5m,
AKIIO MIBUAKICTb BOJHU

V=8m/c, X = 60°
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27 TpyGonposiz
I JiaMeTpoM D=1,2m
x PO3raly>Ky€eThbCs Ha JBi
T'UIKA J1aMeTpoOM
d=0,85M kokHa.
Busnauntu
JTUHAMIYHY peaKIio
TpiiiHUKa, AKIIO
a =45 | cymapni
BUTpaTu Boau Q=6 M
MOPIBHY
PO3MOAUISIOTECS  MEX
T'UJIKaMH
['opuzonTanbHUM
BIJIPI30K
TpyOOIpOBOIY
3eMcHapsiia Mae

siruyTe mix kyrom 90°
KOJIIHO.

Busznauntu
OUHAMIYHHA THCK P
MyJbId Ha  3ITHYTY
YaCTUHY
TpyOONpoBOAY,  SKIIO
roro miametp d=60cmM,
MMTOMA Bara IMyJbIU
Yy =1,2 /M,
HIBUJIKICTb pyxy
V=6m/c.

29 Busznauntu .
JOIATKOBY JTHUHAMIYHY
peaxIlio

TpyOOIpOBOIY Ha
. ' BIJIPI3KY 3BYXEHHS Bil
Vi V. D=300Mm 710
—_— Iy Do —_ D,=200mmMm SIKIIIO

2 )

mIBUIKICTE V=4 M/c.
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CP 18. Teopema rpo 3MiHy KiHemu4HO20 MOMeHmy

MexaHIYHOI cucmemu

JlaHo:

m; =2m;

m, =4m;

m; =2m;

R =3r;

I =2r

r =0,2m.
3HaNTH:

&.

JlaHo:
mop =3m = 6 ke
(cmpudicenn);
mp =m=2ke;
OD =1=1wm;
£ =6c";

3HaNTH:
M.

JlaHo:

m; =m;

m, =2m (xitvue),
ms; = 4m (Ouck);
R =3r;

F =8mg;

r =0,3m.

S3HAUTH:

EHr=&E=E&

46




JlaHo:

m; = m, =m = 20xe;
msz; =4m;

R =2r;

i3x = ],57’,'

r=0.5m;
e=196c";

S3HAUTH:

JlaHo:

my =mp=m =4 ke,
mgqp — dm

(cmpudicenn);
AB =1=1 mm;
AO = OB;
M=12mgl;

3HaNTH:
&.

JlaHo:

m; = 4m;
m, = 8m;
R =4r;
r=0,35m;
i) = 2r;

T1=2T2=]6mg.

S3HAUTH:

47




JlaHo:

m; =m= 20 ke;
m, = 2m (xinvye),;
msz = m (OUCK);

R =2r;

e=025&;
r
3HalTH:
F.
JlaHo:
m; —m,

m, = 6m (YuniHop)
mz; =2m

(cmpuoicenn);
AB =1=6r,
OA = OB;
F=mg,

3HANTH:
&.

JlaHo:

m; = m;
my, = 4m;

m; =m= 10 ke;
R =2r;

igx = ],57’,'
r=04m,
=8¢

S3HAUTH:
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JlaHo:

m; = 4m;
m, = 6m;
msz; =35m;
R = 3r;
i3, = 2r;
r=0.2m
3HaWTHU:
—+ !
&.
11 Jlano:
m; =m=10ke;
m, =4m (xinvue),
m; = 3m
(cmpudicenn);
OA =L = 3r;
=%,
r
3HaWTHU:
F.
12 JlaHo:
e m; = 2m;
2 _ my=m=350«e
| | I (kinbye),
# S N W I B L 3--1-- mz = 3m (Ouck);
i\ | R=2r¢=2%;
r
) \ T)=3T;T,=T
]\ 3
3HaWTHU:
: T.
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13

JlaHo:

m; = 4m (cmpudicenn),;
m; = m (N0B83yH);

L Lt
1 . =
\ D d T X, T
00 ¢ ? g = 24 C_I,'
t;=2c.
— 0 ’
L 3HalTH:
Q|> ;) = a)(t:t[).
14 JlaHo:
m; = 3m (Yuninop);
my, = m (Cmpudicemnn);
AB =L = 8r;
R =02 wm;
- B g — 15 C_I,'
\, W =13c";
/ i \ XCO =2R.
\._/ 3HalTH:
N
Tl—'a) XC[ =Xc(a)=a)1).
15 E |z’ JlaHO:
o
-

m; = 8m (Oouck);
m, = m (MamepiaibHa
mouka B);

S3HAUTH:

0)1 = a)(l‘:t[).
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HaHo:

16
m; = 4m (no 0600y);
d=05R
OB=0,57Rt ;
Wy = =) = 3 ¢y
[ = 2ec.
O = Op=y) = Ic!
3HaAUTHU:
m;
17 HaHo:
m; = 3m
(cmpudicens),
my; = m (Yuninop),;
R=1/3L;
g — 14 C_I,'
X, =3L(2t+1);
;= 0,5 C,
3HaAUTHU:
0)1 = a)(,:ﬂ)..
18 HaHo:

m; = 2m (kizvye);
my = 2m (noe3ym);

SRy R
4’ 2’
R =038 m;
g — 8 C_I,'
w; =4 C_I,'
3HalTH:
Yp(o=w;).
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19 z Jlano:
2 E m; = 9m (cmpudicenn),;
d
D EE— m, = 2m (noe3yh);
L
1 b d==.X, _L
4’ 4"
o ¢ \ _ 73 .
& ? 0)0 — ]3 C ,
X ; = 7 C_I.
—
L 3HaWTH:
Q||_> t=t(o=w).
20 Jlano:
m; = 2m (Yuninop);
my, = m (Cmpudicenn);
L =4R;
Xc =R sin nt;
wy=20c";
t;=05c¢;
3HAWUTH:
0)1 = a)(l‘:t[).
21 Jlano:

m; = 2m (0uck);

m, = m (MamepiaibHa

mouka B);

a’:g’- R =04 m;

g — 9 C_I,' ) = 7 C_I.

OBI = OB(w:wl) = ],5R
3HalTH:

OBO = OB(aJ:aJO)
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22

JlaHo:

m; = 2m (Kinvye),
my =
m(mamepianbHa
mouka B),;
i—2r.

3
OB = rnRt;
wy=14c";
;= 1 c.

3HaNTH:

0)1 = a)(l‘:t[).

23

JlaHo:

m; =2m
(cmpuoicenn);

my; = m (YuiiHop),
[ =3R;

d() =d (0) = 0)()) =
R==0,4m.;
wy =27 !
w =11c";
3HalTH:
d] =d (0) = 0)1).
24 JlaHo:

m; = 3m (xinvue),
m, = 2m (noe3yh);

Y, = Rsinrt ;
wy =7 c‘l;
t;=05c;

3HalTH:
0)1 = a)(l‘:t[).
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25

JlaHo:

m; = 4m (Ouck);
m, = m(mamepiaibHa
MOYKa),
d=R;
X, = Rsinrt ;
wy = 157 e
t1=05c
3HaWTHU:

O = Wp=u).

26

JlaHo:

m; = 3m(cmpudicenn);
m, = m(mamepianivHa

MOYKa),
OC =d;
AB=I=2d;
AC =d;
X, =0 5lcosnt
wy =4 s
t1=05c
3HaWTHU:
WIS O = O=u)-
27 Jlano:

m; = m (Kitvye),;
m, =2m(mamepianivha
MOYKa );
d=0J5R;
S, = AD =0,25 nRt’;
;= 2c.

3HaNTH:

@) = WOp=u).
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28 JlaHO:
m; = 3m (ouck);
m, = m(mamepiaibHa
MOYKa),;
d=r;
R =2r;
S, = OB =nr(t+0,5),
wy = 67 !
t1=035c
3HaWTHU:
0)1 = a)(l‘:t[).
29 o \ | JlaHo:
9 ] ?A m; = 6m(cmpudicenn);
}a) : Xp m, = m(mamepiaibHa
Dist—— MOYKa),
| AB =1;
2 T'C OA=0,51;
1D X, :0’5/t2 ;
| 1 o= 8¢
B -:- f] =] C,
X 3HaWTHU:
0)1 - a)(l‘:t[).
30 JlaHO:

m; = m (Kitvye),;
m, = 2m (noe3yn);
d=R;

X, = Rsinrt ;
wy = 87 c‘l;
t;=1/3 ¢

3HalTH:
a)] = a)(l‘:t[).
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CP 19. Teopema npo 3MiHy KiHemu4HoI eHepair
MexaHi4YHOI cucmemu

MexaHiuHa cUCTeMa, IO CKJIQJAEThCA 3 TPbOX TUI, 3’ €IHAHUX
MIK COOOI0 3a JOMOMOTOK THYYKHX B’si3€d, sIKi HE JAe(OpMyrOThCH,
NOYMHAE PYXaTUCh 13 CTaHy CHokow. HexTyrouum TepTsM, BUKOHATH
nepenivyeHi HUKY€E 3aBIaHHS.

3aeoannsn 1

Bu3zHauuTy KIHETMYHY €HEprilo Tula 3, BUpaA3UBIIM 11 yepes
IBUIKICTE V Tiia 1.

3agoannsn 2

Bu3HauuTH KIHETUYHY €HEPT1H0 MEXaHIYHOI CUCTEMH, BUPA3UBIIIH
il uepe3 mWBUAKICTD V Tina 1.

3asoannsa 3

Busznauut mBuakicte V Tina 1, BBaxkawouu, 0 1€ TLIO
pYXa€eThes 13 CTaHy CIIOKOIO 1 MPOX0/I€ BIACTaHb S.

3aeoannsn 4

Busnauuty poOOTY Cujl Baru, 110 Ail0OTh HA MEXaHIYHY CUCTEMY,
BUPA3UBIIIH 110 pOOOTY uepe3 nepeMitneHHs S Tina 1.

3aeoannsn 5

Busnauuty cymy poOIT 30BHIMIHIX CHJI, IO JIIFOTh HA MEXAHIYHY
CUCTEMY, 32 YMOBH IMEepeMIIlIeHHS Tija 1 Ha BiACTaHb S.

3aeoannsn 6

Busnauuty mBuAKICTh V Tija 1, BBaKarOUH, 110 TIJIO PYXAETHCS
13 CTaHy CIIOKOIO 1 MPOXOJIe BiJACTaHb S B3/I0OBX IIOPCTKOI MOBEPXHI.
Koediuient tepts koB3anHs aopiBHioe f. KoediieHT TepTs KOUeHHS
(masa cxem 25...30) nopiBHioe fi.
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JlaHo:

m;=m; m=2m;
m3;=3m;

Tino 2 — ouck;
Maca mina 3
PpO3noodiniena no
0000y,

M=mgR

S3HAUTH:

T=f(vy)

JlaHo:

m;=m; m=2m;

m3;=3m;

Maca mina 2

PpO3noodiniena no

0000y,

Tino 3 — ouck;

M=mgR;
3HaNTH:

T:f(U]).

JlaHo:

m;=m; m=2m;
m3;=3m;

Maca mina 2
PpO3noodiniena no
0000y,

Tino 3 — yuninop,

S3HAUTH:

T=f(vy)
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JlaHo:

m;=3m; m,=m;
mz;=m/3;
I, =2r;

R/r=3;

S3HAUTH:

T=f(vy)

JlaHo:

m;=5Sm; my=2m;,
ms;=m,

igx: \/§ vy

R/r=2;

S3HAUTH:

T=f(vy)

JlaHo:

m;=m; m=2m;
m3;=3m;

i2x: \/5 ry
R/r=4;

S3HAUTH:

T=f(vy)
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JlaHo:
m;=4m; m,=8m;,
mz;=m;

I, =2r;
R/r=4;
Tino 3 — ouck;

S3HAUTH:

T=f(vy)

JlaHo:

m;=5Sm; my=2m;,
m3;=3m;

l'2x:\/§r;

R/r=3;

Tino 3 — yuninop,

S3HAUTH:

T=f(vy)

JlaHo:

m;=m, my=4m;
ms;=2m;
3

ZZXZE r

R/ir=2;
Maca mina 3
PpO3noodinena no
0000y,

3HAWUTH:

T=f(vy)

59




JlaHo:

m;=5m; m,=3m,
ms;=m;

Tino 3 — yuninop,
Maca mina 3
PpO3noodinena no
0000y,

S3HAUTH:

T=f(vy)

JlaHo:

m;=10m; m>=4m;
ms;=2m;

Tino 3 — ouck;
Maca mina 2
PpO3noodiniena no
0000y,

S3HAUTH:

T=f(vy)

JlaHo:

m;=m; m=2m;
msz=5m,
.25
ZZX_ERJ

Tino 3 — yuninop,

S3HAUTH:

T=f(vy)
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JlaHo:

m;=3m; my=2m;,
ms;=m;

In=-21;

R/r=2;

Tino 3 — yuninop,

S3HAUTH:

T=f(vy)

JlaHo:

m;=4m; mr,=m;
ms;=m,
l'2x:\/§r;
R/r=3;

Tino 3 — ouck;

R/r=2;

S3HAUTH:

T=f(vy)

JlaHo:

m;=5m; my=4m;

ms;=m;

=21,

R/r=4;

Maca mina 3

PpO3noodiniena no
 0600y;

S3HAUTH:

T=f(vy)
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JlaHo:

m;=10m; m>=3m;
ms;=m,

l'2x:\/§r;

R/r=3;

Tino 3 — ouck,

S3HAUTH:

T=f(vy)

JlaHo:

m;=8m,; my=4m;,
ms;=2m;

I, =2r;

R/r=3;

Tino 3 — ouck,

S3HAUTH:

T=f(vy)

JlaHo:

m;=6m,; my=2m;,
ms;=m;

igx :37’,'

R/r=6;

Maca mina 3
PpO3noodiniena no
0000y,

S3HAUTH:

T=f(vy)
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JlaHo:

m;=2m; my=5Sm,
ms;=m;

=21,

R/r=3;

Maca mina 2
PpO3noodinena no
0000y,

S3HAUTH:

T=f(vy)

JlaHo:
m;=6m,; my=2m;,
msz=m,

in: \/g r;
R/r=35;

Tino 3 — ouck,

S3HAUTH:

T=f(vy)

JlaHo:

m;=9m,; m,=3m;,
ms;=2m;

i2x=4r;

R/r=8;

Tino 3 — yuninop,

S3HAUTH:

T=f(vy)
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JlaHo:

m;=5m; m,=3m,
ms;=2m;
Ix=-/37,

R/r=3;

Tino 3 — ouck;

S3HAUTH:

T=f(vy)

JlaHo:

m;=4m; m,=2m;,
ms;=m;

=21,

R/r=6;

Maca mina 3
PpO3noodiniena no
0000y,

S3HAUTH:

T=f(vy)

JlaHo:

m;=3m; my=5m;
mz;=m,

l'2x:\/§r;

R/r=3;

Tino 3 — yuninop,

S3HAUTH:

T=f(vy)
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25

JlaHo:

m;=5Sm; my=2m;,

mz=m,

RQ/V2:4,' R3/7"3:3,'

I2:=372;

Maca mina 3

PpO3noodinena no

paoiycy R;;
3HaWTHU:

T=f(vy)

26

~|

ol

JlaHo:
m;=m; m=2m;
msz=4m,

Rg/?’g:j),' R3/7"3:4,'
1,=21>;

Tino 3 esascamu
ouckom paodiyca R;;

S3HAUTH:

T=f(vy)

27

JlaHo:

m;=m; m,=3m;
msz=5m,

Rg/?’g:j),' R3/7"3:3,'
=372,

Tino 3 esasicamu
YUIHOpOM padiyca
rs;

S3HAUTH:

T=f(vy)
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28

Ll

JlaHo:

m;=2m,; my=4m;,
mz=m,

RQ/VQZZ,' R3/7"3:4,'
Iy =21,

Maca mina 3
PpO3noodiniena no

paoiycy rs;

S3HAUTH:

T=f(vy)

JlaHo:

m;=4m; m,=2m;,
mz;=m;
Rg/?’g:j),' R3/7”3:2,'
I2:=312;
Tino 3 esasicamu
YUTIHOpOM padiyca
R3;

3HaNTH:

T=f(vy)

JlaHo:

m;=m, my=4m;
m3;=3m;
R/r=3;

I, =2r;

Tino 2 — ouck;

S3HAUTH:

T=f(vy)
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CP 20. lNpuHyun Hanam6epa

JlaHo:
mino 2 — Ouck;
m; = 40 ke;
m,= 30 ke;
M = 800Hm;,
R = 03 m.

3HaNTH:
Ry Rp

JlaHo:
mino 2 — Kinoye;
m; = 60 ke;
m> = 40 ke;
msz; = 40 ke;

M =500 Hw,
R =05 m.

3HaNTH:
Ri Ry

JlaHo:
mino 2 — Ouck;
m; = 30 ke;
m, = 20 ke;
msz;= 40 ke;

[ =05 wm

R =0,2 m.
3HaNTH:

Ri Ry
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JlaHo:

! m; =40 ke;
: r m, =30 ke;
i 2 ms; =30 ke;
_________‘_ o mABZOKZ,'
C R =03 wm;
: ! r =0,1m;
| f ir=p= 02m
1// 3 [ =0,5m.
SR |
<~ =< > 3HalTH:
Ry Rp
myc= 0 ke JlaHo:
, - m; = 40 ke,
: m, = 10 xe;
A ! mz;= 20 ke;
5 R =03 wm;
-2y 2/4 r =01 m;
RS / Z bh=p=02n;
5 AC=0,6 m.
=+ 3
! U/ 3HaNTH:
X4, ZMy.
JlaHo:
: m; = 30 ke;
: 2 m,= 20 ke;
R 'C msz = 40 K,
-k -—=R---F--- myp= 0 K2,
AL A s
x&« R =02xm
E 3 mino 2 — Kinivye.

S3HAUTH:
R,y Rp
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JlaHo:

mino 2 — Kinoye;
m; =20 ke;

m, =10 ke;

P = 300 H;

R =102 m.

S3HAUTH:
R,y Rp

JlaHo:

mino 2 — Ouck;
m; = 50 ke;
m, = 20 ke;

M =900 Hwm,
R =0,3 m.

S3HAUTH:
R,y Rp

JlaHo:

mino 2 — Kinvye
m; = 50 ke;

m, = 20 ke;
msz;= 20 ke,

P =600 Hu;
[=0,5 m;

R =02 m.

S3HAUTH:
R,y Rp
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10

N

12

R =02 m;
mino 2 — Kinvye.

S3HAUTH:
R, Rp




13

JlaHo:
m;=30 ke;
m>=30 ke;
m3;=40 ke,
a=0>5wm
BE=0,6m,
AL=0,9m;
LM=0,4m;

-1
w=5c .

S3HAUTH:
XA! ZAyXD°

14

JlaHo:
m;=40 ke;
m>=40 ke;
m3;=20 ke,
a=1,0wm;
DE=2,0m;
BL=2,1wm;
LM=0,9m;

o =5¢7".

S3HAUTH:
XA! ZAyXK°

JlaHo:
m;=10 ke;
m>=20 ke;
m3;=10 ke,
a=025wm;
AE=1,0m;
KL=0,6m,
LM=0,8m;

-1
®w =5c¢ .

S3HAUTH:
XA! ZAyXD°




16 myg =10 JlaHo:
- m;=50 ke;
K/J F 2 m>=40 ke;
A /'E | \ m;=20 ke,
3 a=1,0wm
30° AE=2,8m;
2a % BS=2,4u;
LM=1,6m;
Y 1 o =5c¢7".
a1 BJ ® 3HaNTH:
\| 4 X474, Xk
NN
17 Mmgg = 0 I[aHO:
m;=60 ke;
K|z m>=20 ke;
A 3 m;=40 k2;
K a=20wm
2 a 600 KS—_4,2M,‘
E /0 LM=2,0m;
v B E3 0 KE=5,0m,
71 L o =5c _1.
CZI 3HaNTH:
\I\\I\1\4 XA, ZA,XB.
18 mpg =0 JlaHo:
z m;=10 ke;
4 E m,=20 ke;
Kﬂ 60° m3;=30 ke;
a 1 a=10m
DE=0,8m;
aI L 60> D BL=1,8u;
LM=0,8m;
2 B ]
I w =5c¢".
al M ~_ | 1D
Aﬂ\l\\ 3HaNTH:
X474, Xk
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19

JlaHo:
m;=20 ke;
m>=40 ke;
m3;=30 ke,
a=2,0m;
EK=0,8m;
AL=1,5m;
LM=0,6m;

-1
w =5c¢ .

S3HAUTH:
XA! ZAyXK°

20

JlaHo:
m;=40 ke;
m>=20 ke;
m3;=60 ke,
a=4,0m;
AE=2,4m;
KL=27m;
LM=0,9m;

-1
®w =5c¢ .

3HalTH:
XA! ZAyXK .

21

JlaHo:
m;=10 ke;
m>=20 ke;
m3;=30 ke,
a=6,0m;
KE=2,4m;
AL=3,6m;
LM=2,0m;

-1
®w =5c .

S3HAUTH:
XA! ZAyXK°




22

mKE=0

3a

JlaHo:
m;=40 ke;
m>=30 ke;
m3;=40 ke,
a=0.5wm;
EK=0,4m;
KL=0,6m,
LM=0,3m;

-1
w =5c¢ .

S3HAUTH:
XA! ZAyXK°

23

3a

JlaHo:
m;=40 ke;
m>=30 ke;
m3;=40 ke,
a=0.5wm;
EK=0,4m;
KL=0,6m;
LM=0,3m;

-1
w =5c¢ .

S3HAUTH:
XA! ZAyXK°

24

JlaHo:
m;=60 ke;
m>=20 ke;
m3;=40 ke,
a=2,0m;
KE=0,4m;
AL=0,6m;
LM=0,2m;

-1
w =5c¢ .

S3HAUTH:
XA! ZAyXK°
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25

2];])9
\

JlaHo:
OA =2 m;
OA — cmpuorcens,
m =2 Ke;
@ =0;
ox = 120°;
wy =10c”.

S3HAUTH:
Xo,Zo.

26

JlaHo:

D — kinvye;

R =4

M =2 ke;

@y= 0,

Oy = 0c _1,'

M =(3-0,2 t) Hm,
k= Sc.

S3HAUTH:
Xo, Yo.

27

JlaHo:

OA =4 m;

OA — cmpuorcens,

M =6 ke,

o = 0;

g = 0c _1,'

M=2-1,2t) Hu ;

Ik = 2c.
3HalTH:

Xo, Yo.
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28

JlaHo:
D — ouck;
OC =0,3 m;
R = 05m;
M =12 ke;
@y =0,
g — 0c _1,'
tx =4c;
M = 0,6Hm.
3HaNTH:
Xo, Yo.
29 JlaHo:
D — xinvye;
OC = 0,4 m;
R =0,6 m;
m = 24 ke;
@y =0,
g = 2c _1,'
px =30
3HaNTH:
Xo,Zo.
30 JlaHo:
OA = 0,4 m;
OA — cmpuorcens,
m =2 ke
@y =0,
wy=10c';
O ox = 120°.
3HaNTH:
v K Xo,Zo.
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CP 21. lNpuHyun Moxriusux nepemMiuieHb

| JlaHo:
!
m; = 400xke;
M =9800 Hm;
r, =0,7 R
R, =40 cm;
ry =20 cm.
3HalTH:
Mc.
JlaHo:
m; = 600xke;
M =4850 Hwm;
r, =0,5R>;
R, =40 cm;
R; =70 cm.
3HalTH:
Mc.
JlaHo:
m; = 400xke;
M =2100 Hwm;
ry = 0,3 Rg,’
R, =70 cm;
r; =30 cm.
3HalTH:
Mc.
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JlaHo:

m; = 400ke;
M =2350 Hwm;
ry = 0,6 Rg,’
R, =40 cm;
r; =30 cm.
3HaNTH:
Mc.
JlaHo:
m; = 400ke;
M =2600 Hwm;
r, =04 R,
R, =50 cwm;
r; =40 cm.
3HaNTH:
Mc.
JlaHo:
m; = 300ke;
M =1100 Hwm;
ry = 0,6 Rg,’
R, =50 cwm;
r; =20 cm.
3HaNTH:
Mc.
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JlaHo:

m; = 700ke;
M = 9800 Hwm;
r, =04 R>;
R, =50 cm;
r; = 0,5 R;;
R; =50 cm.
3HaNTH:
Mc.
JlaHo:
m; = 300ke;
M = 2900 Hwm;
r, =0,5R>;
R, =40 cm;
r; = 0,7 R3;
R; =50 cm.
3HaNTH:
Mc.
JlaHo:
m; = 500ke;
M = 3800 Hwm;
r, =0,7 R
R, =40 cm;
r; = 0,4 R;;
R; =50 cm.
3HaNTH:

M.




10 JlaHo:
m; = 400ke;
M =7500 Hwu;
ry = 0,6 Rg,’
R, =50 cm;
r3 = 0,7 R3,
R; =60 cm.
3HaWTHU:
Mc.
11 Jlano:
m; = 400ke;
M = 14400 Hwm;
r; = 0,7 Ry,
R, =30 cm;
ry = 0,6 R3,'
R; =50 cm.
3HaWTHU:
Mc.
12 Jlano:
m; = 700ke;
M =4000 Hwm;
r; = 0,5 Ry,
R, =60 cwm;
r3 = 0,7 R3,
R; =40 cm.
3HaWTHU:
Mc.
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13 Hano:
m; = 4m;
ms; = m;
my = 0,5m;
R, = 50cm;
27"3 = RZ;
o =45
f1=0.2.
3HaNTH:
my .
14 JlaHo:
m; = 5Sm;
ms; = m;
ry =20 cm;
R; =40 cm;
r; = 0,7 R3,
o =45
b= 30"
f1=0,15;
0=0,2 cm.
3HaNTH:
my .
15 Hano:
m; = 4m;
ms; = m;
my = 0,5m;
ry = 30cm;
ry=25cm;
o =45
f1=01.
3HaNTH:

my .




JlaHo:

m; = 5Sm;
mz;=1,5m;
r; =30 cm;
R; =50 cm;
r; = 0,7 Rs;
o= 60"
b= 30"
f1=01;
0=0,2 cm.
3HaNTH:
my .
JlaHo:
m; = 6m;
ms; = m;
my = 0,5m;
r3 =30 cm;
R, =50 cm;
r, =0,5 R,
o= 30"
f1=015.
3HaNTH:
my .
JlaHo:
m; = 10m;
ms; = m;
my = 0,5m;
r3 =20 cm;
R, =50 cm;
r, =0,5 R,
o= 30"
f1=015.
3HaNTH:

my .




19 HaHo:
m; = 6m;
mz;=1,5m;
my = m;

r; = 0,7 Rs,
r, =0,5 R,
R, =40 cm;
R; =50 cm;
o =45
f1=01.
3HaNTH:
my .

20 HaHo:
m; = 8m;
mz;=1,5m;
my = m;
2r; =ry;

r, = 0,6 Rg,’
R, =50 cm;
o =45
f1=015.
3HaNTH:
my .

21 Jlano:
m; = 4m;
ms; = m;

r, =0,7 Ry

R, =40 cm;

r; =30 cm;

o= 30"

0=20,25cwm.
3HaNTH:

ny
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22 Jlano:
m; = 8m;
my = 2m;
ry=05R,
ry =30 cm;
R, =40 cm;
ry =25 cm;
o =45
0=0,2 cm.

3HalTH:
my .

23 JlaHo:
m; = 7m;
mz;=1,5m;
my = m;
ry,=25cm;
r;= 0,5R;;
R; =40 cm.

3HalTH:
my .

24 Jlano:
m; = 5Sm;
my=1,5m;
r; = 0,5 R3;
r,y=0,7 Ry,
ry =25 cm;
R, =50 cm;
R; =40 cm;
o =45
0=0,2 cm.

3HalTH:
my .
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25 JlaHo:
r; =20 cm;
r, =15 cm;
M; =300 Hwm;
c =90 H/ cm.
3HaNTH:
A.
26 JlaHo:
r; =20 cm;
r, =15 cm;
M; =200 Hwm;
c =50 H/cm.
3HaNTH:
A.
27 Jlano:
r; =20 cm;
r, =15 cm;
M3 =250 H]l/l,'
c =50 H/cm.
3HaNTH:
A.
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JlaHo:

r; =20 cm;
r, =15 cm;
ls =15 cm;
M3 =150 H]l/l,'
c = 200 Hm /pao.
3HaNTH:
ggnp .
JlaHo:
r; =20 cm;
r, =15 cm;
ls =15 cm;
M; =200 Hwm;
c =250 Hwm /pao.
3HaNTH:
ggnp .
JlaHo:
r; =20 cm;
ry =15 cm;
ls =10 cm;
M3 =150 H]l/l,'

c = 200 Hm /pao.

S3HAUTH:

ggnp :
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CP 22. 3azasnbHe pi6HsIHHSI OUHaMiKu

Jlmsg  3agaHoOl MEXaHIYHOI CHCTEMHM 3 1JCalbHUMHM B’ SI35SMH
BUKOHATH CJIIAYIOYH 3aBJIaHHS.

3aeoannn 1

3amnucaty 3arajibHe PiBHSHHS JUHAMIKU. 300pa3uTd Ha PUCYHKY
BC1 30BHIIIHI aKTUBHI CHJIH, TOJIOBHI BEKTOPH 1 FOJIOBHI MOMEHTH CHJI
iHepuli. 3anucaty (GopMysd NI BUSHAUYEHHS TOJIOBHUX BEKTOPIB Ta
TOJIOBHUX MOMEHTIB CHJI 1HEpIli, BUPA3UTU OCTaHHI BEIUYMHU 4Yepe3
PUCKOPEHHS BaHTaxy 1.

3aeoannn 2

3anucaTu 3arajbHe PiBHAHHS AWMHAMIKU. [[aTh cucteMi MOXIUBE
nepeMilieHHs. 300pa3uTh Ha PUCYHKY MOXJIMBI MEPEMIIIEHHS BCIX
TiJ, a00 LEHTPIB Mac TIA CUCTEMH, BUPA3UBILIM iX 4YEpPE3 MOKIMBE
nepeMimieHHs Timta 1. 3amucaTd 3B’SI30K  MDK  MOMKJIUBHUMH
NepPEMILCHHIMHU.

3aeoannsa 3
Bu3zHauuT 3a J0MOMOIOI 3arajJibHOTO PIBHSHHS JWHAMIKU
PUCKOPEHHS BaHTaxy 1.

3aeoannn 4

Hns cxem 25..30 ckimactu 3arajibHi PIBHSHHA JIHHAMIKH.
300pa3uTy Ha PUCYHKY BCi 30BHIIIIHI aKTUBHI CUJIU, TOJIOBHI BEKTOPH 1
rOJIOBHI MOMEHTH CHJI 1HEpIIi, a TaKOK MOKJIMBI MEPEMIIIECHHS BCiX
T, ab0 WLEHTPIB Mac TII CHUCTEMHU. 3amucatd QopMynu s
BU3HAUCHHS FOJIOBHUX BEKTOPIB Ta TOJIOBHUX MOMEHTIB CHJI 1HEPIIIi.

3aeoanna 5
Hns cxem 25..30 Bu3HAQUUTH TPUCKOpPEHHs Tina 1 Ta Tina 2,
BUKOPHUCTOBYIOUHM 3arajibHi PIBHAHHS JUHAMIKH.

Ipumimka

Macorw THy4YkHX B’si3e Ta TEpTSIM KOB3aHHS 3HEXTYBATH.
Koe@iuieHT TepTss KOUECHHS BBAKATU PIBHUM HYJIIO.
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JlaHo:

m;=3m; m>,=m;
mz;=m/3;
i2x=2r

R/r=4

3HaWTH:
Ilpuckopenns a;

JlaHo:

m;=5Sm; m,=2m;,
mz;=m;

i=27;

R/r=2;

3HaWUTH:
Ilpuckopenns a;

JlaHo:

m;=m; m=2m;
m3;=3m;

i2x: \/§ ry
R/r=4;

3HAWUTH:
Ilpuckopenns a;
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JlaHo:

m;=3m; m>,=m;
mz;=m/3;

I =r;

mino 2 — Ouck;

3HaAUTHU:
Ilpuckopenns a;

JlaHo:

m;=3m; m,=m;
mz;=m/3;

I,=r; mino 3 — Ouck;
M = mgR;

3HaAUTHU:
Ilpuckopenns a;

JlaHo:

m;=3m; m,=m;
mino 2 — Ouck;
maca mina 3
PpO3noodiniena no
0000y,

M = mgR;

3HaAUTHU:
Ilpuckopenns a;
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JlaHo:

m;=3m; my=m;
mz;=m/3;
igx:R,'

mino 3 — Ouck;

3HAWUTH:
Ilpuckopenns a;

JlaHo:

m;=5Sm; my=2m;,
mz;=m;

I =r;

mino 3 — Ouck;

3HaWTH:
Ilpuckopenns a;

JlaHo:

m;=m; m=2m;
m3;=3m;
mina 1 ma 3 —
OUCKU,
maca mina 2
PpO3noodiniena no
0000y

3HaWTHU:
Ilpuckopenns a;

90




JlaHo:

m;=3m; m>,=m;
mz;=m/3;

i2x: \/§ ry
R/r=3;

3HAWUTH:
Ilpuckopenns a;

JlaHo:

m;=5Sm; my=2m;,
ms;=m,
l'2x:3r;

R/r=+2;

3HaWUTH:
Ilpuckopenns a;

JlaHo:

m;=m; m=2m;
m3;=3m;
i2x: \/§ ry
R/r=4;
M=4mgr;
3HAWUTH:
Ilpuckopenns a;
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13

JlaHo:

m;=m; m=2m;
m3;=3m;
i2x: \/§ ry
R/r=4;
M=4mgr.
3HaWTH:
Ilpuckopenns a;

14

JlaHo:

m;=5Sm; my=2m;,
mz;=m;

i2x: \/§ ry

mino 3 — ouck;

R/r=2.

3HaWUTH:
Ilpuckopenns a;

15

JlaHo:

m;=m; m=2m;
m3;=3m;

i2x: \/§ ry
R/r=4.

3HAWUTH:
Ilpuckopenns a;
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16

JlaHo:

m;=3m; m>,=m;
mz;=m/3;

I, =2r;

mino 3 — Ouck;

R/r=3; P=3mg.

3HaAUTHU:
Ilpuckopenns a;

17

JlaHo:

m;=5Sm; my=2m;,
ms;=m,

i2x: \/§ ry

R/r=2.

3HAWUTH:
Ilpuckopenns a;

18

JlaHo:

m;=m; m=2m;
m3;=3m;
mino 3 — Ouck;
maca mina 2
PpO3noodiniena no
0000y

3HAWUTH:
Ilpuckopenns a;
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JlaHo:

m;=3m; m>,=m;

mz;=m/3;

I3,=2r;

R/r=3;

mino 2 — Ouck;

ry=r;=r.
3HaNTH:

Ilpuckopenns a;

JlaHo:

m;=5Sm; my=2m;,

ms;=m,

i3x: \/§ ry

R/ir=2;

P=3mg;

mino 2 — ouck

paoiyca r».
3HaWTH:

Ilpuckopenns a;

JlaHo:

m;=m; m=2m;

m3;=3m;

mino 3 — Ouck;

maca mina 2

PpO3noodiniena no

0000y, R,=R; R,=R;
3HAWUTH:

Ilpuckopenns a;
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22

JlaHo:

m;=3m; m,=m;
mz;=m/3;

i =2r;P=mg;
R/r=3.

3HaAUTHU:
Ilpuckopenns a;

23

JlaHo:

m;=5Sm; my=2m;,
ms;=m,
l'2x:3r;

R/r=2.

3HaAUTHU:
Ilpuckopenns a;

24

JlaHo:

m;=m; m=2m;
m3;=3m;

mino 2 — Ouck;
R/r=3;

maca mina 3
PpO3noodiniena no
0000Y.

3HAUTH:
Ilpuckopenns a;
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25

JlaHo:

m;=3m; m,=m;
ms;=m, my=2m;
ms=m;

mina 3 ma 4 — oucku.

3HalTH:
Ilpuckopenns a;, a,.

26

JlaHo:

m;=m; m=2m;
m3;=3m;
mino 2 — Ouck;
R/r=3;
maca mina 3
PpO3noodinena no
0000y

3HaNTH:
Ilpuckopenns a;, a,.

27

JlaHo:

m;=m; m=2m;
m3;=3m;
mino 2 — Ouck;
R/r=3;
maca mina 3
PpO3noodiniena no
0000y

3HaNTH:
Ilpuckopenns a;, a,.
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28

JlaHo:

m;=3m; m,=m;
mz;=m/3; my=2m;
ms=m, i3x=2r;
mino 4 — ouck;
R3/7’3 =3.

3HaWTHU:
Ilpuckopenns a;, a;.

29

JlaHo:

m;=5Sm; my=2m;,
Mm3=m, my=m,
ms=3m;
mina 3 ma 4 — oucku.
maca mina 5
PpO3noodiniena no
0000y

3HaWUTH:
Ilpuckopenns a;, a,.

30

JlaHo:

m;=m; m=2m;
m3;=3m; my=2m;
ms=2m;
mina 2 ma 4 — oucku.
maca mina 3
PpO3noodiniena no
0000y

3HaWTHU:
Ilpuckopenns a;, a;.
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CP 23. PieHsiHHs1 JlacpaHika

Jlnmsg 3agaHol MEXaHIYHOI CHCTEMHM 3 1JCalbHUMHM B’ S35SMH
BUKOHATH CJIIAYIOYH 3aBJIaHHS.

3aeoannn 1

3anucatu piBHsAHHS Jlarpanka. 300pa3uTH Ha PUCYHKY BCI
30BHIIIHI aKTUBHI CWIM. JlaTh cucTeMi MOXKJIMBE MEPEMIIICHHS.
300pa3uTy Ha PUCYHKY MOKJIMBI MEPEMIIICHHS BCIX TUI, a0 LIEHTPIB
Mac TIJ CUCTEMHU, BUPA3UBIIHU iX 4epe3 MOXKIIMBE MepeMillleHHs Tina |
(msm cxem  1..24). 3ammcatd  3B’A30K  MIDK ~ MOXJIMBUMH
nepeMinieHHIMU. B cxemax 25...30 MOXJIMBI MEpPEMIIIEHHS BCiX TiJI,
a00 LIEHTPIB Mac TUI CUCTEMH, BUPA3UTH Y€PE3 MOXKIIMBE MIEPEMIIIICHHS
Ti7 1 Ta 2 1 TeX 3aMucaTH 3B’ 430K MK MOKJIMBUMH NEPEMIIIEHHAMMU.

3aeoanna 2
BusHauntn 3a gomoMororo piBHAHHS JlarpaH:ka NPUCKOpPEHHS
Tina 1 (s cxem 25...30 BU3HAYUTHU TAKOK MPUCKOPEHHS TiIa 2).

3asoanna 3
BuszHauutu y3arajibHEHy CHUJy, SKa BIANOBIJA€ y3arajbHEHIM
KoopauHaTi Tina 1.

3aeoannsa 4
JHns  cxem 25..30 BuU3HAUUTH  y3arajbHEHI CWJIH, IO
BI/IMIOBIJIAIOTH y3arajlbHEHUM KoopauHaTam Tina 1 1 Tina 2.

3aeoannn 5

Bu3HAuuTH KIHETUYHY €HEpPril0 CUCTEMH, BUPA3UBIIM ii 4yepes
y3arajibHeHy MBHUAKICTh Tina 1 (s cxem 25...30 BUpa3uTu KIHETUUHY
EHEPril0 CUCTEMH Yepe3 y3arajibHEeHy IMIBUAKICTH Tia 1 1 Tina 2).

Ilpumimka

Macorw THy4YkHX B’si3e Ta TEpTSIM KOB3aHHS 3HEXTYBATH.
KoediuieHT TepTss KOUCHHS BBAKAaTU PIBHUM HYJIIO.
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JlaHo:

m;=3m; m,=m;
mz;=m/3;
i2x=2r

R/r=4

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=5m; m,=2m;
mz;=m;

i=27;

R/r=2;

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=m; m=2m;
m3;=3m;

i2x: \/§ ry
R/r=4;

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).
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JlaHo:

m;=3m; my=m;
mz;=m/3;

I =r;

mino 2 — Ouck;

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=3m; my=m;
mz;=m/3;

i,,=3R; mino 3 — ouck;
M = mgR;

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=m, my=2m;
m3;=3m;
mino 2 — Ouck;
maca mina 3
po3nodinena no 0600y,
M = mgR;

3HAWUTH:
V3acanvueny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).
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JlaHo:

m;=3m; m,=m;
mz;=m/3;
igx:R,'

mino 3 — Ouck;

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=5Sm; my=2m;,
mz;=m;

I =r;

mino 3 — Ouck;

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=m; m=2m;
m3;=3m;
mina I ma 3 — oucku,
maca mina 2
po3noodinena no 0600y
3HaWTH:
V3acanvueny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).
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10

JlaHo:

m;=3m; m>,=m;
mz;=m/3;

le \/gr

R/r=3;

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

11

JlaHo:

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

12

R/r=4
: M= 4mgr

JlaHo:

m 1=m; my=2m,
=3m,

le \/_

S3HaAUTH:
V3aeanvneny cuny Q.
Kinemuuny enepeiro

cucmemu T:f(Q).
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13

JlaHo:

m;=m; m,=2m;

m3;=3m;

i2x: \/§ ry

R/r=4;
M=4mgr.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiro

cucmemu T:f(Q).

14

JlaHo:

m;=5Sm; my=2m;,
ms;=m,
le:\/§ r;

mino 3 — Ouck,

qd R/ir=2.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

15

JlaHo:

m;=m; m=2m;
m3;=3m;

i2x: \/§ ry
R/r=4.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).
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JlaHo:

m;=3m; m,=m;
mz;=m/3;

I, =2r;

mino 3 — Ouck;
R/r=3; P=3mg.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiro

cucmemu T:f(Q).

JlaHo:

m;=5Sm; my=2m;,
ms;=m,

i2x: \/§ ry

R/r=2.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=m; m=2m;
m3;=3m;
mino 3 — Ouck;
maca mina 2
PpO3noodiniena no
0000y

3HAWUTH:
V3acanvueny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).
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JlaHo:

m;=3m; m,=m;
m3=m/3;i3x=2r;
R/r=3;
mino 2 — Ouck;
Fy=r;=r.

3HaWTHU:
Y3acanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=5m, my=2m;
m;=m;iz=37r;
R/r=2;
P=2mg;
mino 2 — ouck
paodiyca r».

3HaWUTH:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

JlaHo:

m;=m; m=2m;

m3;=3m;

mino 3 — ouck

padiyca R;;

maca mina 2

PpO3noodiniena no

0000y, R,=R; R,=R;
3HaWUTH:

V3acanvueny cuny Q.

Kinemuuny enepeiio

cucmemu T:f(Q).
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22

JlaHo:

m;=3m; m,=m;
mz;=m/3;

i =2r;P=mg;
R/r=3.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiro

cucmemu T:f(Q).

23

JlaHo:

m;=5Sm; my=2m;,
m3=m, i, =3r;

R/r=2.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).

24

JlaHo:

m;=m; m=2m;
m3;=3m;

mino 2 — Ouck;
R/r=3;

maca mina 3
PpO3noodinena no
0000Y.

3HaAUTHU:
Y3aeanvneny cuny Q.
Kinemuuny enepeiio

cucmemu T:f(Q).
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JlaHo:

m;=3m; m,=m, mz;=m,

my=2m; ms=m,

mina 3 ma 4 — oucku.
3HaNTH:

Y3acanvueny cuny

010>

Kinemuuny enepeiio

cucmemu

T=1(4,4.).

JlaHo:

m;=m; m=2m;

m3;=3m;

mino 2 — ouck; R/r=3;

maca mina 3

po3noodinena no 0600y
3HAWUTH:

V3acanvueny cuny

01,0:.

Kinemuuny enepeiio

cucmemu

T=1(4,4.).

JlaHo:

m;=m; m=2m;

m3;=3m;

mino 2 — ouck; R/r=3;

maca mina 3

po3noodinena no 0600y
3HAWUTH:

V3acanvueny cuny

01,0:.

Kinemuuny enepeiio

cucmemu

T=1(4,4.).
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JlaHo:

m;=3m; my=m, mz;=m/3;
my=2m; ms=m, i3=2r;
mino 4 — ouck; Ry/r;=3.

3HaNTH:
Y3acanovueny cuny Q;,Qo.
Kinemuuny enepeiio

cucmemu T:f(91’42).

JlaHo:

m;=5m; m,=2m; mz=m;
my=m, ms=3m;
mina 3 ma 4 — oucku.
maca mina 5
po3noodinena no 0600y
3HAWUTH:
Y3acanoneny cuny Q;,Qo.
Kinemuuny enepeiio

cucmemu T:f(91’42).

JlaHo:

m;=m;, m,=2m, mz;=3m;
my=2m; ms=2m;
mina 2 ma 4 — oucku.
maca mina 5
po3noodinena no 0600y
3HAWUTH:
Y3acanovneny cuny Q;,Qo.
Kinemuuny enepeiio

cucmemu T:f(91’42).
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2CAMOCTIWNHIPOBOTUN 3TEOPII

T.9. luHamika mamepianbHOI MOYKU

Bapianr 1
1 JlaTu BU3HAUEHHS TUHAMIKH.
2 CdopmymnroBaTH TpeTii 3aKOH TUHAMIKH (TIPO CHJIM JIii Ta MPOTUIIT).
3 3anucatu AudepeHIianbHe pIBHIHHS PyXy TOUKH Yy BEKTOPHIN GopMi.
4 CdopmymnroBaT Ipyruii 3aK0H IUHaMIKHU (3akoH HbroToHa).
5 Touka pyXaeTbCs B3JOBX TOPU3OHTAJIBHOI OCl X TMiA  Ji€l0

TOPU30HTANILHOI CUIM F =3V (H ) 3HAWTH 3aKOH 3MIHEHHS MIBUIKOCTI

V=f(t), axmo Vy=10m/c.

Bapiant 2

I[aTI/I BHU3HAYCHHA MaTCpiaJIBHOI TOYKH.

2 CdopmymnroBaniy 4eTBEPTUM 3aKOH JMHAMIKH (3aKOH HE3aJIeKHOCTI il
CH).

3 3anucatu audepeHUIaTbHE PIBHAHHS PYyXy TOYOK B KOOpPJAMHATHIN
bopmi.

4 CdopmymnroBaTy nepury 3aady JMHAMIKH.

5 Touka pyxaeTbcs B3JIOBXK TOPU3OHTAIBHOI OCl X TiA  JIEI0
TOPU30OHTANBHOI CUIM F =2x(H).3HaWTH 3aleXHICTh V = f(x), AKIIO
xo=2m? Vy=Im/c.

Bapiant 3

1 /laTu BU3HAYEHHS CHUJIU.

2 CdopmymnroBaT nepUIni 3aKOH JTUHAMIKY (3aKOH 1HEPIIiT).

3 3anucatu aAudepeHIiaibHe PIBHSAHHSA PYyXy TOYKM B IMPOEKLIAX Ha

HaTypajbHI OCl.
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CdopmyntoBaTu Apyry 3a1ady TUHAMIKH.
Touka pyxaerbcs B3AOBXK TOPU3OHTAIBHOI OCI X I JI€IO

TOPU30OHTAIBHOI CUIIM F =2¢(H ). 3HalTH 3aKOH 3MIHEHHA pyXy V = f (1),

ko Vy=2m/c.

T.10. KonnueaHHsi mo4Yyku ma 8iOHOCHUU pPyXx
MamepiasibHOI MOYKU

Bapianr 1

Busectn audepeniiaibie piBHAHHS BUIBHMX KOJMBAaHb 3 YpaxyBaHHIM
CWJIH OTOPY, NPONOPUIHHOT IIBUIKOCTI PYXY.

3anucaT OKpeMe pilleHHS AU(EpeHIialbHOr0 PIBHSIHHS BUMYIICHUX
KOJIUBaHb 0€3 ypaxyBaHHs ONOpY.

3anucatu popmyiy A BU3HAUCHHS Mepioy BUIbHUX KOJUBAHb.

JlaTi BU3HAYEHHS aMILIITY/IM BUIbHUX KOJIMBaHb.

3anucatu nuHaMiuny TeopeMy Kopiosica Ta chopmyntoBatu fi.

Bapiant 2

1

(O N ENR VS I \S)

BuBectn nudepeHiiasibHe pIBHAHHS  BUMYIICHMX KOJUBaHb 3
ypaxyBaHHSIM CHJIH OIODPY.

3anucaTu pimieHHs AU epeHIaTbHOTO PIBHSIHHS BUIBHUX KOJIUBaHb.
3anucaTti GopMyIty JUIsl BA3HAYEHHS YaCTOTH BUIBHUX KOJIUBAHb.
CdopmyntoBaTu NOHATTS “‘cTaTUYHA Jedopmaliis IpyxKUHU .
CdopmynioBaTd OKpeMUW BHUIAJOK BIIHOCHOTO pyXy IO IHepIii.
3anucatu popMyiy.

Bapiant 3

Busectn audepeniiaibHe piBHSAHHS BEPTUKAJIBHUX BUIBHUX KOJIMBAHb
TOYKH.

3anucaT OKpeMe pilleHHS AU(EepeHIialbHOro PIBHSIHHS BUMYIICHUX
KOJIMBaHb 0€3 ONOpy Ta y BUIMAJKY PE30HAHCY.

3anucatu GopMyny Uil BU3HAYEHHS TIOYATKOBOiI (ha3u BUIBHUX
KOJIMBaHb.
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4  SIki KOJIMBAaHHS HA3UBAIOTHCS 3racarounuMu’?
5 3amucatu 1 chopmyntoBaTU 3-d OKpPEMHUM BHUIAJIOK BITHOCHOTO PYXY
(MpUHLUTI KJIIACUYHOT MEXaHIKN).

Bapianr 4

1 Buectu paudepeHiianbHe pIBHSAHHS BUMYIIEHHX KOJMBaHb 0e3
ypaxyBaHHS CUJIM OTIOpY.

2 3amnucaty pilieHHs AUGEpeHIialbHOr0 PIBHSAHHS 3racalouuX KOJUBaHb
(k>n).

3 ki KoMMBaHHS Ha3UBAIOTHCS BUILHUMU?

4 3anucatu Gopmyny s BU3SHAYEHHS aMIUITYAU BUIBHUX KOJMBAHb.

5 CodopmynioBatd Ta 3amucaTd OKPEMHUH BHUMAJO0K BIIIHOCHOTO PYyXy —
BIJTHOCHUI CITOKIA.

Bapiant 5

1 Busectu audepenilianbHe piBHIHHS BUIbHUX KOJIHUBaHb TOUKH.

2 3amnucaty pilieHHs IU(QEpeHIIaIbHOIO PIBHSAHHS BUIBHUX KOJIUBaHb MPU
ICHYBaHH1 OTIOPY, MPOMOPILIAHOTO MIBUAKOCTI y BUNaaky n>k (y Bunaaxky
anepioJuYHoOro pyxy TOUKH).

3 SIki KOJMMBaHHS Ha3WBAIOTHCS BUMYIICHUMU?

4 3anucartu Gopmyny s BU3HAYEHHS CTATUYHOI AedopMallii MpyKUHHU.

5 CdopmyntoBatd 0COOIUBOCTI OKPEMOTO BMIIAJIKy BIHOCHOTO PyXy Ha
noBepxHi 3emuti (pyX B MIBHIYHIN MIBKY1).

Bapiant 6

1 Buectu gudepeHiianbHe pIiBHIHHS  BHUMYIIEHUX  KOJMBAaHb 3
ypaxyBaHHSIM CUJIH OIODPY.

2 3amnucaty pilieHHs IU(QEpeHIIaIbHOIO PIBHSAHHS BUIBHUX KOJIUBaHb MPU
ICHYBaHH1 OMIOPY, MPOMOPILIAHOTO MIBUAKOCTI y BUNaAKy n=k (y BUMaaKy
anepioJuYHoOro pyxy TOUKH).

3 Jlath BU3HAYEHHS PE30HAHCY.

4 3anucaru Gopmyny A BU3HAYEHHS NEpioly BUIBHUX KOJMBaHb (depes
CTaTU4YHY AedOpMAalLIiI0 IPYKUHN).

5 CdopmynioBaTd 0COOJHMBOCTI OKPEMOIO BHUIAJKY BIIHOCHOTO pPyXy
o063y MOBEPXH1 3eMill (BEpTUKAJIbHE MaiHHA ).
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T.11. Kinbkicmb pyxy mo4ku i cucmemu. LjeHmp
mMac cucmemu

Bapianr 1

1 3anucatu Qopmyny 1 JAaTd BU3HAYEHHS MOHATTS “KUIBKICTh pPyXY
TOYKHU .

2 JlaTv BU3HAYEHHS €JIEMEHTAPHOTO IMITYJIbCY CHIIH.

3 3anucatu Ta cHOPMYITIOBATH TEOPEMY MPO 3MIHEHHS KUIBKOCTI pyXy
TOYKH B AUdepeHIiiHIN hopmi.

4 3anucatu Ta cHOpMyIIOBaTH TEOPEMY HPO 3MIHEHHS KUIBKOCTI PYXY
CUCTEMHU Yy Ipyrii (opMi — TEOpeMY IMITYJIbCIB.

5 3anmcatu Ta cHOPMYIIOBATU TEOPEMY MPO PYyX LEHTPa MacC MEXaHIYHOI
CUCTEMHU.

Bapiant 2

1 Jlatu BU3HAYECHHS KUIBKOCTI PyXy CUCTEMH. 3anucaTu Gopmyiy.

2 CdopmymioBaTH BIACTUBOCTI BHYTPIIIHIX CHII CUCTEMHU.

3 3anucatu Ta cHOPMYITIOBATH TEOPEMY MPO 3MIHEHHS KUIBKOCTI pyXy
TOYKH (Ipyry GopMy — TEOpEMY IMITYJIbCIB).

4 3anucatu Ta cHOpMyIIOBaTH TEOPEMY PO 3MIHEHHS KUIBKOCTI PYXY
CHUCTEMH B KIHIIEB1M a00 iHTerpaibHii Gopmi.

5 CodopmynioBaTd 3aKOHU 30€pEKEHHS TOJIOKEHHS  IIEHTpa  Mac
MEXaHIYHOI CUCTEMH.

Bapiant 3

1 3anucatu  dopmyny ais  BU3HAUEHHS  KUIBKOCTI  pyXy  Tijia
(BUKOPHCTOBYIOUHM MOHATTS “LEHTP Mac’) Ta JaTH BU3SHAUCHHS.

2 TlosicHUTH TE€pPMIH “TIOBHUMN IMITYJIbC CHIIN .

3 3anucatu Ta chHOPMYITIOBATH TEOPEMY MPO 3MIHEHHS KUIBKOCTI pyXy
TOYKH B IHTErpaibHIN Hopmi.
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4

5

ChopmymntoBaTd TeOpeMy TpPO 3MIHEHHS KIUIBKOCTI PYXy CHUCTEMH B
IHTerpayIbHIN hopMi.
JlaTu BU3HAYEHHS IIEHTpPa Mac MEXaHIYHOI cCUCTeMU. 3anucatu GopMyITy

JJIs1 BUBHAUYCHHA OI[Hi€.1. 3 KOOpAHHAT LCHTPAa Mac MEXaHIYHOI CUCTEMHU.

T.12. leomempis mac. KiHemu4Huu MoMeHm.

JdugpepeHuianbHe pieHsIHHSI 06epmasibHO20 pyxy

meepdo20 mina

Bapianr 1

3anucatu Ta CcOPMYIIOBATH TEOPEMY MPO 3MIHEHHS KIHETUYHOTO
MOMEHTY TOYKH BITHOCHO IIEHTpA.

KineTnynuii MOMEHT Tipu 00epTaIbHOMY pyci TBepaoro tina (popmyna
Ta BU3HAUYCHHS ).

MoMeHT iHepilii CuCTeMH BIAHOCHO IIeHTpa ((opMysia Ta BU3HAUYCHHS ).
MoMeHT iHepiii CTpPWXHS BIIHOCHO MHoro 1eHTpa (popmyna Ta
BH3HAYCHH).

3anucartu qudepeHIiaabHi PIBHIHHS MIOCKOTO PYXY TBEPAOTO Tija.

Bapiant 2

(U, I SN VS I V)

3anucatu Ta CcOPMYIIOBATH TEOPEMY MPO 3MIHEHHS KIHETUYHOTO
MOMEHTY CHUJI CUCTEMH BITHOCHO OCI.

KineTnyHuii MOMEHT TOUKH BITHOCHO IIEHTpa (JaTH BUSHAYCHHS ).
MoMeHT iHepilii cucTeMu BITHOCHO oci (popmysia Ta BU3HAYCHHS ).
MoMeHT iHepIlii AUCKY BIIHOCHO LieHTpa (popMmya).

Teopema IllTeliHepa mpo MOMEHTH 1HEPIIiT BITHOCHO MapaJieIbHUX OCEH.

BapianTt 3

1

CdopmymntoBaTi 3aKOHU 30€pEKEHHS KIHETUYHUX MOMEHTIB.
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KineTnyHuii MOMEHT CUCTEMHU BITHOCHO IIEHTpA (1aTU BU3HAUCHHS).
3 3Bammcatu GopMyny Js  MOMEHTIB 1HEpIii CHUCTEMH BIJHOCHO
KOOPAMHATHUX OCEHN.
4 3anucatu Gopmyay Il MOMEHTA 1HEPIIil KUTbI BITHOCHO MOT0 LIEHTpA.
5 HudepenuianbHe piBHIHHSA 00€pTaIbHOTO PyXy TBEPAOIO Tija.

T.13. KiHemu4Ha eHep2iss mo4Yku ma cucmemu.
Po6oma cunu.

Bapianr 1

1 Buxknactu dhopmyny ais BU3HAYEHHS KIHETUYHOI €HEprii TBEpAOro Tija
pu 00epTaTbHOMY PYCi.
3anucaTtv GOopMyIly aHATITUYHOTO BUpPaA3y €eMEHTapHOI pOOOTH CHIIH.

3 3Bamwmcatu Gopmyiy s BU3HAUEHHS POOOTH CHJIM TEPTs KOB3aHHS 1
MOSICHUTH 11.

4 3anucatu ¢GopMmyay Uil BU3HAYEHHS KIHETHYHOI €HEprii CUcTeMHu
MaTtepiabHUX TOUYOK.

5 3anmcaTtu Ta cPOPMYIIOBATH TEOPEMY MPO 3MIHEHHS KIHETUYHOI €Heprii
CUCTEMHU B IHTETrpaibHIN (HopMmi.

Bapiant 2

1 Jlokazatu Ta copMyrOBATU TEOPEMY MPO 3MIHEHHS KIHETUYHOI €Heprii
TOYKHU B Au(epeHItianbHiil hopmi.

2 3amucaru GOpMyIy [UIsl BU3HAYCHHS elIeMEHTapHOI pobotn cum F Ha
nepemiiiexHi dS.

3 3Bamwmcatu hopmyiy s BU3HAYEHHS POOOTH JIIHIMHOT CHIIM MPYKHOCTI.
3anucaTtu GopMyIy A BU3HAYEHHS! KIHETUYHOI €HEPrii CUCTEMHU T1JI.

5 3anucatu popmyny Ta chopmylrOBaTH, YOMY JOPIBHIOE POOOTa CHIIH
Barwy.
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Bapiant 3

1 Buxknactu dbopmyny ais BU3HAUEHHS KIHETUYHOI €HEprii TBEpAOro Tijia

MIpHU HOTO TIJIOCKOMY PYCI.

2 Bammcatd opMyiTy [ BH3HAUCHHS CIEMEHTAapHOI pobotd cuma F |
SKIIO MOJIOKEHHS TOYKH 33a€ThCS PaJilyC-BEKTOPOM 7 .

3 3Bamwmcatu hopmyily Ui BUSHAYEHHS KIHETUYHOI €Heprii TOUKH.
3anucaTtu GopMyIty sl BA3HAYEHHS! pOOOTH MOMEHTY OMOPY KOYEHHS.

5 3anmcatu Ta cHOpPMYIIOBATH, YOMY JOPIBHIOE POOOTa BHYTPIIIHIX CHII
TBEPAOrO Tija.

Bapianr 4

1 Bukmactu ¢opMyny i BH3HAUCHHS pPOOOTH MOMEHTY CHJIM IIPH
obepTambHOMY PyCi.

2 3ammcatu GopMyiry Uil BU3HAUEHHS €JIEMEHTapHOI pobotu cuiu [,

TIPUKJIAIEHOT 10 TOUKH, KA pyXaeThes 31 mBuakictio V .
3 3Bamnucaru ¢popmyay s BUZHAYEHHS KIHETUYHOI €HEprii TBEpJOoro Tiia
MpU MOCTYNAIBHOMY PYCL.
3anucatu GopMysy i BU3HAUCHHS POOOTH JIHIHHOT CUITH TIPY>KHOCTI.
5 3amucatu 1 chOpMYITIOBATH TEOPEMY PO 3MIHEHHS KIHETUYHOI €Heprii
TOYKHU B IHTETpaJIbHIN GopMmi.

Bapiant 5

1 Josectu Ta chopmMylitoBaTH TEOPEMY MPO 3MIHEHHS KIHETUYHOI eHeprii
cUcTeMU B AudepeHIliaibHIN (hopMi.

2 3anmcaT OJHY 13 HOpMYI IJisl BU3HAYCHHS TOBHOI pOOOTH CHIIH.

3 3amucaru Gpopmyny IS BUSHAYCHHS POOOTH CUJT TEPTS KOB3aHHS.

4 3anucatu (hopmyny AJid BU3HAYEHHS KIHETUYHOI €HEeprii TBEpAOro Tuia
MIpu HOT0 00epTaIbHOMY PYCI.

5 3ammcatu Ta cPOpMyNIOBATH, YOMY JIOPIBHIOE POOOTa MOMEHTY OINOPY
KOYEHHIO.
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Bapiant 6

1 3anucatu ¢popmyny s BU3HAUYEHHS pOOOTH CUIIM Baru.

2 3anucatu GopMyay I BU3HAYEHHS MOTYKHOCTI CHJIH.

3 3Bammcatu dopMmyny s BU3HAUCHHsS KIHETUYHOI €Heprii Tima mpu
IIJIOCKOMY pPYCI.

4 3anucatu (opMyny s BU3HAUCHHS KIHETUYHOI €Heprii Tina mpHu
IIJIOCKOMY PYCI.

5 3anmcaTtu Ta cGOPMYIIOBATH TEOPEMY MPO 3MIHEHHS KIHETUYHOI €Heprii
TOYKH B AudepeHIianbHIi hopmi.

T.14. lNpuHyun QJanambepa ma npuHyun
MOXKI1ueux rnepemiujeHb

Bapianr 1

1 3amucatu Ta chopmynroBatu npuHun JanamOepa Ay MarepianbHO1
TOYKH.

2 Buxkinactu ¢hopmyy [ BU3HAYEHHS T'OJIOBHOI'O MOMEHTY CHJI 1HEpIIi
CUCTeMH (Jpyre chiacTBo npuHuuny lamamobepa).

3 CdopmyntoBaTH MOHATTS “MOMIJIMBE NEPEMILIEHHS .
CdopmyntoBaTi NOHITTS T€OMETPUUHHUX Ta KIHEMATHYHUX B’ s3€H.

5 Yomy riaaka noBepXHs ABISETHCS 11€aJbHOIO B’ 43107

Bapiant 2

1 3amucaTtu Ta cOpMyITIOBATHA MPUHIUI MOKIIMBUX NIEPEMIILICHD.

2 Buxkiactu ¢popmyy Ui BU3HAYEHHS TOJIOBHOT'O BEKTOpPA CUJI IHEPIIiT
cucteMH (Tepiie ciaiacTBo nmpuHuumy Jlamamoepa).

3 CdopmymnioBaTu yMOBY 11€aIbHOCTI B’ sI3€H.

4 CdopmynroBaTH MOHATTA “TOJIOHOMHA™ Ta ‘“HETOJIOHOMHA™ B’I3b.

5 Ska B’s13b HA3MBAETHCA CTAI[IOHAPHOKO?
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Bapiant 3

1 3anucatu Ta chopmyntoBatu npuHun JlanamOepa A1t CUCTEMHU.

2 Ortpumaru Ta chopMyJIOBaTH TPETE CIIJICTBO 13 npuHuuUIy Jlanambepa
(mpo cymy poOIT cuil iHepIIii).

3 Jlatu BU3HAuYEHHS 3BUTBHAIOUOI Ta HE 3BUTBHAIOYOT B A31.
YuM MOKIIMBE NIEPEMIIICHHS BIAPI3HAETHCS Bl peaibHOro?

5 UYomy HeBaroma HUTKA € 1J1€aJIbHOIO B’ 533107

T.15. 3acanbHe pi6HsIHHSI OUHaMIiKuU ma Pi8HsIHHSI
JlagzpaHixa Il pody (cnpouw,eHi eapiaHmu)

Bapianr 1

1 3amwmcaTtu Ta cHOpMYITIOBATH 3arajibHE PIBHSHHS JUHAMIKU JJISI CUCTEMHU
3 1ICAJIbHUMU B’ SI3SIMU.

2 3anucatu QopMmysy Uil BU3HAUCHHS Yy3araibHeHoi cuiu. HazpaTtu
BEJIMYMHHU, K1 BXOAATH B 1110 (hOpMYITy.

3 CdopmynioBaTd  yMOBH  DPIBHOBarM CHCTEMH B  y3arajJbHEHHUX
KOOpJAWHATaX.

4 JlaTh BU3HAYCHHS y3arajJbHEHOI KOOPJIUHATH.

5 3amucatu Gopmyisy AJis BU3HAUYCHHS TOJOBHOI'O MOMEHTY CHJI 1HEpIIii.

Bxka3zatu oro Hanpsmox.

Bapiant 2

1 3amwmcaTtu Ta chopmynnoBaTH piBHsSHHS Jlarpanxa.

2 Jlo 4oro 3BOASTHCS CWJIM IHEPIIi TOYOK Tila, MO 3AIMCHIOE TUIOCKHI
pyx?

3 3ammcaTu 3arajbHe PIBHSHHS JUHAMIKH JJI1 CUCTEMH 3 Oyab-sIKUMHU
B’ A3SIMU.

4 JlaTh BU3HAYCHHS “‘y3arajibHEHA MIBUIKICTH , 1 TO3HAYCHHS.
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5 3anmucatu QopMyny AJis BU3HAYEHHS KIHETHMYHOI €Heprii MyCTOTLIOro
HUJIIHIpA, 10 00ePTAETHCS.

BapianTt 3

1 3Bammcatu Ta chopMmyiaroBaTH 3arajbHe PIBHAHHS JWHAMIKH B
y3arajJlbHeHUX KOOp/IMHATaX.

2 Jlo 4Yoro mNpUBOASTHCA CHJIM 1HEPIIi TOYOK Tia, SIKE PYXa€eTheCs
noctynanbHo? 3amucatu (OpMyNly IS BHU3HAYCHHS I1i€1 BEJIWYUHU.
Busnauutu 11 HarIpsAMoK.

3 3anucatu piBHsAHHA Jlarpawka aJis CHUCTEMHU 3 JIBOMA CTYNEHIMU
cBOOOIH.

4 3anucartu Gopmyny s BU3SHAYEHHS TOJIOBHOTO MOMEHTY 1HEPIIii.

5 3anmcatu dhopmyny [y BUSHAUYECHHsI KIHETUYHOI €HEprii TBepJoro Tijia
pu 00epTATILHOMY PyCl CYLIUIBHOTO LUAJIHpA.

T.16. 3azanbHe pi6HsIHHSI OUHaMIiKuU ma Pi8HsIHHSI
JlagzpaHxa Il pody (ycknadHeHi eapiaHmu)

Bapianr 1

1 3amwmcaTtu Ta chOpMYITIOBATH 3arajibHE PIBHSHHS JUHAMIKU JJIsI CUCTEMH
3 OyZIb-IKUMU B’ A35IMU.

2 1llo Ha3uBaOTh y3araJbHEHOIO KOOPIUHATOIO?

3 CdopmymnioBaTd  yMOBH  DPIBHOBarM CHCTEMH B  y3arajJbHEHHUX
KOOpJIMHATAX.

4 Po3paxyBaTu KIHETUYHY €HEPril0 OAHOPITHOTO CTEPXKHS BIIHOCHO OCI,
NEePHeHANKYIISIPHOT 10 CTEPKHS, 10 MPOXOAUTH Yepe3 KIHEI[b CTEPKHS.

5 3anmcatu dopmyiny, sika BUKOPUCTOBYETbCS MpH PILMICHHI 3a1ad s
BHU3HAYEHHS y3arajbHEHO1 CHIIH.
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Bapiant 2

1 3anucatm Ta chopmynoBaTd piBHSHHS Jlarpanxka s BHUIAIKY
MOTEHIIAIBHUX CHUJI.

2 Jlo 4oro mpuBOIATHCS CWJIM 1HEpUIi TOYOK Tila, M0 00epTaeThcs?
3anucatu GopMyIty A 1i€1 BEIUYUHU.

3 PozpaxyBaTu KIHETMUHY €HEPTil0 JUCKa, 110 00EpTAEThCS, AKIIO HOTo
Maca po3nojijieHa o 0001y, a oCb 00epTaHHS IPOXOJIUTh YePe3 LEHTP.

4  3anucaTu 3arajbHe PIBHAHHS JIUHAMIKW JUISi CUCTEMH 3 1JI€aJIbHUMU

B’SI3SIMU.

5 CdopmynoBatd TOHATTA  “y3arajlbHeHa IMIBUIKICTH”, JaTH i
MO3HAYEHHS.

BapianTt 3

1 3Bammcatu Ta chopMmynaroBaTH 3arajbHe pPIBHAHHS JMHAMIKH B
y3araJbHEHUX KOOpJAUHATAX

2 3anucatu GopMyny aJig BUSHAYCHHS TOJIOBHOTO BEKTOpa CUJI 1HEpIii. Sk
CIPSIMOBAHO LIeH BEKTOP?

3 3Bamwmcatu GopmMmyiy Uil BUSHAYEHHS y3arajlbHEHOI CUJIM, OTPUMAHOI Bij
Ji CUJT THEePITi.

4 PospaxyBaTh KIHETHYHY €HEPril0  OJHOPITHOTO  CTEPXKHS, IO
o0epTaeThesl, SIKII0 OCh 00epTy MPOXOAUTH Yepe3 MOro LEHTP.

5 Jlatu BU3HAauUYEHHS NOHATTSA ‘‘y3arajibHeHa KOOpAWHaTa .

Bapianr 4

1 3amwmcaTtu Ta cHOpMYIIIOBATH 3arajibHE PIBHSHHS JUHAMIKU JJISI CUCTEMHU
3 1JICAJIbHUMU B’ SI3SIMU.

2 JlaTu BU3HAYEHHS y3arajlbHEHOT MIBUIKOCTI.

3 3Bamwmcatu hopmyiy Ui BUSHAYCHHS Y3araJbHEHOT CHIIH.

4 3anucatu dopmyny Uil BU3HAYEHHS KIHETUYHOI eHeprii Jucka, IIo
obepTaeThes.

5 3anucatu ¢hopmyiy AJisl BU3HAYCHHS TOJIOBHOTO BEKTOpA CHJI IHEPIIii.
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Bapiant 5

1 3anucatu Ta chopmymntoBatu piBHaHHS Jlarpanxka Il poxy.

2 3amnucatu GopMyay JUisi BUZHAYEHHS T'OJOBHOTO MOMEHTY CHJI 1HEpIIIi.
Bxka3zatu oro Hanpsmox.

3 Jlath BU3HAYEHHS y3arajibHEHOI KOOPAUHATH, IPUBECTH 1i TO3HAUYCHHS.
3anucatu GpopMysy Jisi BU3HAUCHHSI y3arajibHEHOI CHUJIU 1HEPIIil.

5 3amucatu GopMyny AJisi BU3HAUYECHHS KIHETHMYHOI €HEpTrii OJHOPIITHOTO
CTepKHs, SIKHH 00epTaeThCs HABKOJIO OCI, fKa MPOXOJUTh uYepe3 HMoro
LEHTP.

Bapiant 6

1 3anucatu Ta chopmyOBaTH YMOBHU PIBHOBAarM CUCTEMU B y3arajJbHEHUX
KOOpJIMHATAX.

2 Jlo yoro mpUBOJATHCS CHIIM THEPI[IT TOUOK TBEPAOIO Tia, K€ PyXa€ThCs
noctynaiabHo? 3anucatu Gopmyny s BU3SHAUCHHS 1[1€1 BEJIMUUHU.

3 Po3paxyBaTu KIHETHUHY €HEPTil0 JUCKA, IKUH 00€pTa€ThCs HaBKOJIO OCI,
10 MPOXOAUTH Yepe3 Horo IEHTp, AKIIO Maca AHMCKa PO3MOJUIeHA IO
oboy.

4 3anucatu ¢hopmyiy ISl BU3HAYEHHS y3arajibHeHOi ciii (hopMmydy, Ky
BUKOPUCTOBYIOTh MIPU TEOPETUUHUX JOKa3aX).

5 3anucatu Gopmyny s BU3HAYEHHS TOJIOBHOTO MOMEHTY CHJI 1HEpIli
CUCTEMHU.
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KP3. QuHamika

Bapiant [

3anaya 1

MexaHiuHa cucrema
CKJIAJa€ThCsl 13 BaHTaxy 1, sikuii
MePEMIIIYETHCS BHU3 HA BIJICTaHb
S =2M, 610Ka 2 1 KaTKa 3.

Buznauntu [IBUIKICTH
BaHTaxy 1, SKIIO B MOYATKOBUIA
MOMEHT qacy cucreMa

nepedyBajga y CIHOKOI 1 3adaHi
TaKl BEJIUYHHH:

m;=3m; my,=2m ; nz=m;

=0,1; 0=0,1cm; S=2wm;
R;=0,4m; R,=0,4m; 1,=0,2M;0
=30°; p=60".

Katox 3 — omHOpinHUN AUCK ,

OJIOK 2 BBaXaTH OJHOPIAHUM
KUIbIIeM pajiyca Ry.

3angaua2

Busnauutu MOMEHT iHepIii
CTep>KHSI BITHOCHO oci X. Maca
cTepkHs m=20Kr, TOBXUHA /[=4M.

3agaua 3

Buznauntu KIHETUYHUI
MOMEHT CHUCTEMH BIJHOCHO OCl X
Macu Ti1  my=lKr; mp=5kr;
m3=2kr. Pamiyc iHepmii ip=4M;
R=2r=6m. Tino 2 ob6epTaeThcs
HAaBKOJIO OCl X 3 KYyTOBOIO
IBHIKICTIO © =2 ¢ .
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Bapiant 2

3agaua 1
MexaH14Ha cucTeMa
CKJIAJa€ThCsl 13 BaHTaxy 1, skuii
MepPEMIIYETHCS BHU3 HA BIJICTaHb
S, Oyoka 2 1 kaTka 3.

Buznauntu MIBUIKICTH
BaHTaxy 1, SKIIO B MOYATKOBUIA
MOMEHT qacy cucreMa

nepedyBajga y CIOKOI 1 3ajaHi
TaKl BSJIMYNHH:
m;=4m; my,=2m ; mz=m;
8=0,2cm; S=3m; o =30".

Tino 3 - ngumck panaiyca
R3=O,2M.
I'2=R2/3.

Panmiyc iHepmii Omoka 2

x= \/§ .

3amaua?

Busnauutu MOMEHT iHepIii
CTEp>KHSI BIJHOCHO OC1 Yy, SKIIO
woro Mmaca m=10kxr; gOBXHHA
[=3m.

3amada 3

Buznauutu KIHCTUYHUI
MOMEHT CHCTEMH BIJHOCHO OCI X,
SKIIIO MacH TUI m;=4Kr; m,=23KT;
ms=1kr. Paxiyc inepuii 6yoka 2
i=+v2R ; R=3r =0,3m. Timo 1
PYXa€eTbCS  BHU3 31 HIBUAKICTIO
v=10 m/c.
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Bapiant 3

3agada 1

MexaH14Ha cucTeMa
CKJIAJAa€ThCsl 13 BaHTaxy 1, sikuii
MepPEMIIYETHCS BHU3 HA BIJICTaHb
S, Oyoka 2 1 kaTka 3.

Buznauntu MIBUIKICTH
BaHTaxy 1, SKIIO B MOYaTKOBUI
MOMEHT qacy cucreMa

nepedyBajga y CIOKOI 1 3ajaHi
TaKi BEJTUYUHH:

m;=5m; my=m ; m3;=10m;

=0,2; 6=0.1cm; S=0,5Mm;

o =30".
brok 3 - omHOpimHE KUIbIIE,
paniyc iHepuii katka 2 in=+2 Ry;
R2=4r2=0, 12Mm.

3agaua?

OOGYucIUTH MOMEHT 1HepIii
JUCKa BITHOCHO OCI X, SIKIIIO HOTO
Mmaca m=5kr, R=0,4M.

\ 2

N

3agaua 3

Buznauntu KIHETUYHHHI
MOMEHT CHCTEMH BIJHOCHO OCI Z,
SKIIO0 Maca MaTepiaibHOT TOUKH |
m; =5Kr; Maca CTEepXHS 2
m,=40Kr, HOTO JOBXHHA [=06M;
L=1/3.
Cuctema oOepTaeTbcsi HaBKOJIO
OCl Z 3 KYTOBOK MIBHAKICTIO
o=10 ¢
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Bapianr 4

3agaua 1
MexaH14Ha cucTeMa
CKJIAJa€ThCsl 13 BaHTaxy 1, skuii
MepPEMIIYETHCS BHU3 HA BIJICTaHb
S, 6;10kiB 2 1 3, Ta BaHTaxy 4.

Buznauntu MIBUIKICTH
BaHTaxy 1, SKIIO B MOYATKOBUIA
MOMEHT qacy cucreMa

nepedyBajga y CIOKOI 1 3ajaHi
TaKl BSJIMYNHH:

m;=10m; m,=2m ; m;=4m;
my=m;

£=0,1; S=4m; a =30".

3agaga?

Buznauutu MOMEHT iHepIii
CTEp>KHS BITHOCHO OCl1 X, SKIIO
Woro maca m=10kr, JIOBXHHA
[=1,8Mm.

3agaua 3

Buznauntu KIHETUYHHHN
MOMEHT CHCTEMH BIJHOCHO OCI X,
SKIIIO MacH TUI M;=2KI; M,=3KT;
ms=1xr. Paniyc inepii h=A3T
M; =0,5R=0,2M. Timo 2
o0epTaeTbcsi  HABKOJO OCl X 3
KyTOBOIO IIBUAKICTIO ® =4¢™,
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Bapiant 5

3agada 1

MexaH14Ha cucTeMa
CKJIAJA€ThCs 13 BaHTaxXy 1, sSKuii
MePEMIIIYETHCS BHU3 HA BIJICTaHb
S, Oyoka 2 1 kaTka 3.

Buznauntu MIBUIKICTH
BaHTaxy 1, SIKIIO B MOYATKOBUIA
MOMEHT qacy cucreMa

nepedyBajga y CIHOKOI 1 3adaHi
TaKl BSJIMINHH:

m;=6m; my=4m ; my=m; =0,25;
8=0,1cm; S=0,5m; o =30"; p=60".
Paniyc iHepuii Onoka 2 i,=2r,;
KaToK 3 — KUIblle pajiyca
R3=0,2M. R2=3I'2.

3agaga?

O6GYucIUTH MOMEHT 1HepIii
JMCKa Macol mM=2KI' Ta pajiyca
R=0,6m BimHocHo oci OX, SKIIO

OC=1R.
3

3amada 3

Buznauutu KIHCTUYHUI
MOMEHT CHCTEMH BIJHOCHO OCl Z ,
SKIIO KUTbIle 1 MOJKHA BBaKaTH
MaTepiaibHOI TOYKOI MAacor
m;=2Kr, a crepxeHb m,=10xr,
noBXkUHY [=1,2mM ,  KUIbIE
3HAXOAUThCA Ha BiacTaHl a =0,8M
BIiJ oci oOepranus. KytoBa
MIBUAKICTB 0OepTanHs o=4c¢™,
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Bapiant 6

3agaua 1

MexaH14Ha cucTeMa
CKJIAJAa€ThCsl 13 BaHTaxy 1, skuii
MePEMIIYETHCS BHU3 HA BIJICTaHb
S, Oyoka 2 1 kaTka 3.

Buznauntu MIBUIKICTH
BaHTaxy 1, SKIIO B MOYATKOBUIA
MOMEHT qyacy cucreMa

nepedyBajga y CIOKOI 1 3ajaHi
TaKl BEJINUUHU:
m;=5m; m,=10m; m;=2m;
£=0,2; S=0,2m; a. =60’
brok 3 — BBaxkaTu OTHOPIAHUM
JTUCKOM, OJIOK JBa Mae€ pajaiyc
1HepIii hx=1/3 1; Ry=31>.

/5

3agaua?

OO6YucIUTH MOMEHT 1HepIii
CTEp>KHS BITHOCHO OCl1 X, SKIIO
Woro Maca  m=2Kr, JOBXHHA
[=1M.

3amaya 3

Buznauuru KIHCTUYHUI
MOMEHT CHCTEMH BIJTHOCHO OC1 Z .
Macu TI1 my= OkKr; my,=4 Kr;
m;=2 kr. Pagiyc iHepuii Tina 2
1= 2r; r =0,3R=0,1cm. Tino 1
PYXa€eTbCS  BHU3 31 HIBUAKICTIO
V [ =2wMm/c.
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HaBuanbHe BUAAHHA

Onmnena I'eopriiBaa Bogonasceka

FOpiii Onekcannposuy €pdopt
B’siuecnaB MuxaiinioBud [CKpUIIbKUi
Cepriit Bonmogumuposuu [lognecuuit
Onexkcanap Muxonaitopud CtaHik
Bonogumup I'puroposnu denopueHko
bopuc Bonogumuposuy [lineckau

3BIPHUK 3ABJIAHD
J1IJIS1 CAMOCTIMHOI POBOTU
TA KOHTPOJIIO 3HAHb CTY/IEHTIB
3 TEOPETUYHOI MEXAHIKU

YACTHUHA 11 JUHAMIKA
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