Sanaqn AJIs1 CAMOCTOATEC/IBHOI'O PCIICHUSA

[TopsiioK BBITTOJTHEHUS KOHTPOJILHOU PA0OOTHI

1. BHuUMaTEeNbHO MPOYNUTANTE COOTBETCTBYIOIIHE Pa3Ieibl YI€OHOTO MTOCOOHSI.

2. IlpouwnraiiTe COOTBETCTBYIOIIMI MaTepHUall IO YICOHHKY.

3. Ilocne ycBOeHHSI TEOPETHUECKUX  MOJIOKEHUH PpPACCMOTPUTE MPUMEPHI
pelieHus 3a1a4y B Tocooumu.

4. BHUMAaTenbHO TPOYUTANTE YyCIOBUE 3aJaud, 3alUIIMTE KpaTKOEe YCIIOBUE
(«dano»), nepeBenute equHuIbl u3mepeHust B CU.

5. Cpemnaiite K 3a7a4e MOSCHAIOIIMNI PUCYHOK.

6. Onwmpasch Ha MaTeMaTHdecKkue (POpPMYJIIbI JUIsl OCHOBHBIX IMOHATHN M 3aKOHOB,
MOJIyIHTE padouyto (KOHEUHYI0) (hopmyiy.

7. Ilpm HeoOXOaUMOCTH HaWIUTE B CHPABOYHUKE 3HAUYCHHE TMOCTOSHHBIX
BEJINYHMH.

8. IloactaBuB B KOHEUHYIO (OpPMYIy UHCIOBBIE 3HAYEHUS, MPOU3BEIUTE
pacyeTsl.

9. 3amummmTe OTBET C YKa3aHUEM CIMHHI] H3MEPEHUSI.

Tabimnua BapuaHTOB
Howmep BapuanTa onpenensiercs nociennen uudpoit mmdpa

Bapuant Howmepa 3anau
1 1 11 21 31 41
2 2 12 22 32 42
3 3 13 23 33 43
4 4 14 24 34 44
5 5 15 25 35 45
6 6 16 26 36 46
7 7 17 27 37 47
8 8 18 28 38 48
9 9 19 29 39 49
0 10 20 30 40 50

1. Touka nBHXETCS MO OKPYKHOCTU paauycoMm 4 M. HadaibHast CKOPOCTh TOUYKH
paBHa 3 M/C, TaHTEHIUATBLHOE yCKOpeHHe | m/c®. JIisi MOMEHTa BpeMEHH 2 ¢
OTIPEENHTD:

1) mIMHY IyTH S, TPOMAECHHOTO TOYKOM;



2) YIJIOBYIO CKOPOCTH W,

3) MOJHOE YCKOPEHHUE A U YIIOBOE YCKOPEHHE &.

VKa3aTh Ha pUCYHKE HAIPaBJIEHUE BEKTOPOB U, Ay, Uy, d, W, £.

2. Tlo nyre okpyxHocTu paanycoMm 10 M nBuXKeTCs Touka. B HEKOTOPBI MOMEHT
BPEMEHH HOPMAJIbHOE YCKOpeHHe ToukH 4,9 M/c’. B 3TOT MOMEHT BEKTOPHI TIOJIHOTO
U HOPMAJILHOTO yCKOpeHuil oOpasytor yroa 60°. Haiftu ckopocts v,
TaHM€HIUAIBHOE YCKOPEHHE Q;, YIJIOBYID CKOPOCTb W M YIJIOBOE YCKOPEHHE &
TOYKHU. YKa3aTh Ha PUCYHKE HAIIPABICHUE BEKTOPOB U, Ay, Uy, d, W, £.

3. Touka JIBMXKETCS IO OKPYXHOCTH PaguycoM 2 M COIVIACHO YpPaBHEHUIO
S = At3, rne A = 2 m/c®. B kaxoif MOMEHT BpEMEHU ¢ HOpPMAJIbHOE YCKOPEHUE a,
OyZeT paBHO TaHT€HUHAIBHOMY a,? ONpenenuTh MOJHOE YCKOPEHHE d, YTIIOBOE
YCKOpPEHHE € U CKOPOCTh U B 3TOT MOMEHT. YKa3aTh Ha PHUCYHKE HaIlpaBliCHUE
BEKTOPOB U, d, Ay, d, W, £.

4, Touka IBUKETCSA MO OKPYXKHOCTH COIVIaCHO ypaBHeHmro S = At? + Bt, rue
A=4 m/c?, B=2 wm/c. B MoMeHT BpeMeHu (0,8 ¢ HOpMallbHOE YCKOPEHUE TOYKH
16,8 m/c®. Onpenenurts paguyc OKPYKHOCTH R, IOIHOE YCKOPEHHE & M yIIOBOE
YCKOPEHHE £ B 3TOT MOMEHT BPEMEHM. YKa3aTh HA PUCYHKE HAIPABJICHUE BEKTOPOB
U,ds, 0y, d, @, €.

5. Juck pamuycom 20 cM BpalaeTcs COINAacHO ypaBHeHHIO @ = A + Bt + Ct3,
rne A =3 pag, B=-1 pag/c, C =0,1 pa;:[/c3. OnpenenuTs TaHTEHIUAIBHOE A,
HOPMAJIBHOE O, U MOJIHOE @ YCKOPEHUS TOYEK Ha OKPYKHOCTH JUCKA JUII MOMEHTA
BpeMeHu t = 10 c. Uemy paBHa yriioBast CKOPOCTb W M YIJIOBOE YCKOPEHUE € THCKA
B OTOT MOMEHT. YKa3aTh HA PUCYHKE HAIPABJIEHUE BEKTOPOB U, Ay, Ay, d, @, £.

6. Ilo myre oKpy>XHOCTH paanycoM 6 M JTBHIXKETCS TOYKa. B HEKOTOpBIIT MOMEHT
BPEMEHH TAHTCHIMAIBHOE YCKOPEHHE TOuKM 5.4 M/c’. B 3TOT MOMEHT BpeMeHH
BEKTOPbI TOJHOTO M TaHIE€HIMAIBHOIO YyCKopeHuil obOpazyror yron 30°. Haiitu
CKOPOCTh U, HOPMAaJbHOE YCKOPEHHE O, YIJIOBYKD CKOPOCTb W U YIJIOBOE
yCKOpEHHME €. YKa3aTh Ha PUCYHKE HANPABICHUE BEKTOPOB U, Ay, Ay, d, W, E.

/. Touka ABMXETCS MO OKPYXHOCTH paauycoM R, HaudajdbHasg CKOPOCTb TOYKH
paBHa 4 M/C, TAHIHIHATBHOE YCKOPEHHE TOUKH 6 M/c”. B Kakoif MOMEHT BpeMeHH t
JUIMHA MyTH S, MPOMIEHHOro TOYKOW, Oyner paBHa 15 M? Jlns 3TOoro MomeHTa
BPEMEHHU ONPENEIUTh YIIOBYIO CKOPOCTh (W, YIJIOBOE YCKOPEHHUE &, HOPMAJIbHOE
YCKOPEHHME d,,. [I0Ka3aTh Ha PUCYHKE HAIPABJIECHHUE BEKTOPOB Uy, W, £, Ay, Ay, d.

8. Touka IBHXKETCA MO OKPYKHOCTH paauycoM 5 M. HauanmbHasg ckopocThb v
TOYKH paBHA 2 M/C, TaHreHIMAIbHOE yckopeHme 1,5 m/c’. . B Kkakoil MOMEHT
BpEMEHHU t JIIMHA MYTH S, MPOUJIEHHOrO TOYKOM, Oyner paBHa 20 m? Jlns sToro

MOMEHTA BPEMEHHM OMPENEIUTh YIIOBYIO CKOPOCTh W, YIJIOBOE YCKOPEHHE &,



HOpPMaJIbHOE YCKOpPCHHE d,, MOJHOe YyCKopeHue a. Iloka3arh Ha pPHCYHKE
HamnpaBIleHUE BEKTOPOB Uy, W, £, Ay, dy, d.

9. Touka ABHXETCS IO OKPYXKHOCTH paguycoM 6,2 M COTJIacCHO YPaBHEHHIO
S=At3+Bt, tne A=0,5 M/c®, B=4 wm/c. B Kakoil MOMEHT BpeMeHU t
HOPMAJIBHOE YCKOPEHHE TOYKH paBHO 16 Mm/c’. OIpeeluTs MIs ITOC0 MOMEHTA
BPEMEHHM TaHTEHI[MAIbHOE YCKOPCHHE @, IOJHOC YCKOPEHHE @ U YIJOBOE
yCKOpeHHE €. YKa3aTh Ha pUCYHKE HANPaBICHUE BEKTOPOB U, Ay, Ay, d, W, E.

10. Huck paguycom 10 cM Bpamiaercs coriacHo ypaBHeHuIo ¢ = A + Bt + Ct3,
rme A =5 pag, B = —3 pag/c, C = 0,2 pan/c’. Onpenenuts MOMEHT BpeMeHH t,
KOTJ[d TAHTCHIHAIBHOE YCKOPEHHE TOYEK HA OKPYKHOCTH aucka paBHO 0,6 m/c’.
YeMy paBHBI YIJIOBasi CKOPOCTh @, YIJIOBOE YCKOPCHHE € W IMOJHOE YCKOPEHHE a
TOYEK Ha OKPY)KHOCTH B TOT MOMEHT BpeMeHHU? YKa3aTh Ha PUCYHKE HAlpaBIICHHE
BEKTOPOB U, d, Ay, d, W, £.

11. Bpycok maccoit m; CKOJb3UT IO FOPU30HTAIBHON OBEPXHOCTH C YCKOPEHUEM
1,2 m/c? o peiicTBreM Tpy3a Maccoil m,=2 kr (cM. puc. 20), IPHKPEIUIEHHOTO K
KOHI[y HEpacTsHKUMOW HHUTH, NepekuHyTol uepe3 Oyok. Kosdduument tpenus
Opycka o moBepxHocTh f=0,2. HaiiTu maccy rpy3a m; W CUJIbI HATSHKEHUS HUTH,
neicTByronue Ha rpy3sl. Macca 010ka, nMeromiero popmy aucka, ms=3 Kr, paguyc
R=20 cM. Maccoil HUTH U TPEHUEM B OJIOKE MPEHEOPEUb.

12. Ban B BuJE CIUIONIHOTO MHWJIMHApa Maccod my;=10 Kr HacaxeH Ha
TOPU30HTAJIBHYIO OCh. Ha IIMHp HAMOTaH LIHYpP, K CBOOOAHOMY KOHILYy KOTOPOTO
MoJBEIIeHa TUpst Maccod m,=2 Kr (cMm. puc. 21). C kakuMm yckopeHuem Oyner
OIyCKaThCsl THUpSA, €ClAM €€ MNpeaocTaBuTh camoil cebe? Kak wu3MeHUTCS 3TO
YCKOpPEHHE, €CIId Y4YeCTb, YTO MOMEHT CHJIbI TPEHHs TpH BpallleHUU OioKa
M,,=0,9 H-m, a pamuyc Gmoka 10 cm.

13. Bpycok maccoii m;=2 KI' CKOJB3UT MO TOPU3OHTAJIHHOM MOBEPXHOCTU MO
JNEUCTBUEM Tpy3a Maccold m,=0,5 Kr, NpUKPEIJIEHHOIO K KOHIY HEPACTSKUMOMN
HUTU, TIepeKuHyTor uepe3 Osok (cm. puc. 20). Koadpduuuent tpenus Opycka o
noBepxHocTh paBeH 0,1. HailTu yckopeHue OBHXKEHHS Tela W CHJIbI HATSXKEHUS
HuTH. Macca 6moka m3=0,2 kr, panuyc R=5 cMm. biok umeer hopmy aucka. Maccoit
HUTU U TPEHUEM B OJIOKE IPeHEOpEUb.

14. brok ykpemiaeH B BEpPIIMHE HAKJIOHHOW IIOCKOCTH, COCTABJISIOIIUN C
ropu3oHToM yroa a=30° (cm. puc. 22). I'mpu maccamu my=2 kr u m,=1 xr
COEJIMHEHbl HEBECOMOW HHUTHIO, EpeKUHYTOU yepe3 Osiok. Koadduiument tpenus



rpy3a C Maccod m, O HAKJIOHHYIO TUIOCKOCTh paBeH f=0,1. biok B ¢opme mmcka
uMmeer maccy m;=0,5 kr u paguyc R=20 cm. HaliTu cuibl HaTsS)KEHUS HUTH,
YCKOPEHHE JIBHXKEHUSI TEJl ¥ YIIIOBOE YCKOPEHHE OJI0Ka.

15. bpycok maccoii m;=1,5 KI' CKOJB3UT 1O TOPU30HTAIBLHON IMOBEPXHOCTU C
yCKOpeHHeM a =5,8 M/c’ Mox JeHCTBIEM Ipy3a Maccoil m,=4 Kr, MPUKPEILICHHOTO
K KOHI[y HEpacTSHKHUMOUM HHTH, TIEPEKUHYTOW depe3 Oyok (cMm. puc. 22). Haiitu
ko3 dumueHT TpeHus Opycka O TOBEPXHOCTb W CHUJIBI HATSDKCHHS HUTH,
JeHcTByIOIME Ha Ipy3bl. Macca 0510ka, uMeroniero Gpopmy aucka, ms=1 Kr, paanyc
R=20 cm. Maccoii HUTH 1 TpeHHEM B OJI0Ke MpeHeOpeyb.

16. Bpycok maccoii m, CKOJBb3UT 10 TOPU30HTATIBLHON MOBEPXHOCTH C YCKOPEHUEM
a=1,2 m/c’ o gefcTBHeM rpy3a Maccoit m,=2 Kr (cM. puc. 20), IPUKPEILIEHHOTO
K KOHIly HEpacTSKHUMOW HUTH, MEepeKUHyTon yepe3 Omok. Koaddumment tpenus
Opycka o moBepxHOCcTh f=0,2. HaliTn maccy rpy3a m; W CHJIbI HaTSDKEHUS HUTH,
JeHcTBYIONME Ha Tpy3bl. Macca 6110ka, uMeroniero GopMmy Jucka, m;=3 Kr, pajnyc
R=20 cMm. Maccoit HUTH U TpeHHEeM B OJIOKe MpeHeOpeyb.

17. bpycok mMaccoil m;=2 KI' CKOJB3UT MO TOPU30OHTAJIHLHON IMOBEPXHOCTH O]
JNEUCTBUEM Tpy3a Maccold m,=0,5 Kr, NpUKPEIJIEHHOIO0 K KOHIy HEPAaCTSKUMOU
HUTH, TiepekuHyTor 4epe3 0ok (cM. puc. 20). Koaddunment tpenus Opycka o
noBepxHOCTh paBeH 0,1. HaliTu yckopeHue ABMIKEHHS Tella U CUJIbl HATSKEHUS
HuTH. Macca 6moka m3=0,2 kr, paguyc R=5 cMm. biok umeer hopmy nucka. Maccoit
HUTU U TPEHUEM B OJIOKE TPEeHEOpEUb.

18. biok ykpemsieH B BepUIMHE HAKJIOHHOH IJIOCKOCTH (cM. puc. 22),
COCTaBISIFOIIEN ¢ TOPU30HTOM yroil a=45°. ['upu ¢ maccaMu m;=3 Kr U M,=2 KT
COEIMHEHBI HEBECOMOW HUTHIO, MEPEKUHYTOM uepe3 0s10k. Macca 6y10ka, UMEIOIIETo
bopmy nucka, ms=1,5 kr, paguyc R=30 cm. I'py3 mMaccoil m; JIBHXKETCS BHHU3 C
yckoperreM a=2,2 wm/c’. Haifth kod>(QHIEEHT TpeHHs rpys3a ¢ Maccoil m, o
HAKJIOHHYIO TUIOCKOCTb, CHJIbI HATSKEHUS HUTU U YTIIOBOE YCKOpPEHHUE OJI0Ka.

19. bok  yKpemjieH B BEpUIMHE HAKJIOHHOM TIJIOCKOCTH (CM. puc. 22),
COCTaBJISIIOIIEN € Topu3oHTOM yroin a=60°. T'mpu ¢ maccamm m;=2,5 KT,
m,=1,6 KI COeIMHEHBI HEBECOMOM HUTHIO U MEPEKUHYTOM uepe3 Omok. biok umeer
dbopmy aucka maccord ms u paauycom R = 15 cm. Koaddunuent tpenus rpysa ¢
Maccoit m, o HakJIOHHYIO TiockocTh [ =0,12. ['py3 maccoit m,; ABUXKETCS BHHU3 C
yckoperneM a =1,4 m/c®. Haiitin Mmaccy 6I0OKa M3, CHIBl HATSOKCHHS HUTH H
YIJI0BOE YCKOpEHHUE 0JI0Ka.

20. bnok ykpermjeH B BEpIIMHE HAKJIOHHOM IUIOCKOCTH, COCTAaBISIOMIMNA C
ropuzoHToM yron « = 30°. I'mpu maccamm my=2 Kr U M,=1 KI' COEIUHEHBI
HEBECOMOMW HUTBIO, IEPEKUHYTOH uepe3 0ok (cM. puc. 22). KoaddummeHt tpenus
rpy3a ¢ Maccoil m, O HaKJIOHHYIO TUIOCKOCTh paBeH f=0,1. biok B ¢opme nmcka



umeer maccy ms;=0,5 kr m paguyc R=20 cm. HaliTu cuibl HATS)KEHHSI HUTH,
YCKOpPEHUE IBIKEHUS Tell U YIJIOBOE YCKOpEHHE OJI0Ka.

=il

Puc. 19 Puc. 20 Puc. 21



