[Ipunoxenune 1

®OHJI OHEHOYHBIX CPEACTB
10 JUCHUIUIMHE TEOPETUYECKA A MEXAHUKA

Hanpasnenue noarorosku 02.03.01 - MaTtemaTtuka 1 KOMIIbIOTEPHBIE HAYKH
Hampasnennocts - Matemaruueckoe obecrneueHue KOCMUYECKUX MHPOPMAIIMOHHBIX CUCTEM
1. THUIIOBBIE KOHTPOJIbHBIE 3AZTAHVA VI MHBIE MATEPUAIJIBL,
HEOBXO/IMUMBIE JIs1 OUEHKU 3HAHMHW, YMEHUIN, HABBIKOB U (MJIN)
OIIBITA AEATEJIBHOCTU, XAPAKTEPU3VIOUINX 3TAIIbBI ®OPMUPOBAHU A

KOMIIETEHIIMM B [TIPOLIECCE OCBOEHMS OFPA30BATEJIBHOM
[TPOI'PAMMBbI

3.1. KoHTpoJsibHbIE 3aJaHUS
3.1.1. 3aganusa K TeKylmeMy KOHTPOJK IO TeOPEeTUYeCKOM MeXaHHMKe.
Pazgea Craruka.

IHoporossiii yposensb 1C-10 C
3amanne Ne 1C

1. CKOJIBKO aKCHOM CTAaTHKU CYIIECTBYET?

a) JIBE; 0) Tpu; B) YETHIPE; T) IIECTh.
2. 3anmaya 1.33
3. 3anaya 1.1.

3amanue Ne 2C

2.CKOJBKO YPaBHEHUI PABHOBECHS MOYXHO COCTABUTH JJISI TPOCTPAHCTBEHHOM
CUCTEMBI CXOMSIIINXCS CUIT?

a) 1Ba; 0) Tpu; B) YETHIPE; T) IECTh.
2. 3agava 1.4
3. 3amaua 1.2

3anganue Ne 3C

1. CkonbKO ypaBHEHUI paBHOBECHS MOKHO COCTABUTH IS TIIOCKOM CUCTEMBbI
MIPOU3BOJILHO PACIIOJIOKEHHBIX CUI?

a) 1Ba; 0) Tpu; B) YETHIPE; T) IECTh.

2. 3amauga 1.5
3. Bamaua 1.53

3amanue Ne 4C



1. Ckonbko (hopMm yClIOBUI paBHOBECHUS CYLIECTBYET AJIs IUIOCKOM
IPOU3BOJIBHON CUCTEMBI CHII?
a)ogHa;  0) &Be; B) TpH, T) IISTh.

N

3amaua 1.13.
3. Bamaua 1.52

3aganue Ne 5C

1. CkoJsbKO ypaBHEHUH PaBHOBECHUS MOXHO COCTaBUTH JJIS
MPOCTPAHCTBEHHOM CUCTEMBI MMPOU3BOIBHO PACTIOIOKEHHBIX CHJII?
a) Tpu; 0) ueTsIpe; B) IISTh; T) LIECTh.

N

3amada 1.14.
3. 3amauya 1.33

3amanue Ne 6C

1. CkoybKO ypaBHEHUN PaBHOBECHS MOKHO COCTaBUTH IS
POCTPAHCTBEHHOW CUCTEMBI MAPAJIIEIbHBIX CHII?
a) 1Ba; 0) Tpu; B) YETHIPE; T) IIECTh.

2. 3anaya 1.6.
3. 3apmauya 1.53

3ananue Ne 7C
1. Tlo kako# hopMyIie onpenensroT KoopauHaTy Xc 1yryd OKPY>KHOCTH?
2 _sin sin
2psing - osina RZ_
a3 @ ; 6) @ ; B)Rsina-a; 1) Sha,

2. 3apgava 1.11.
3. 3amauya 1.58.

3amanue Ne 8C

1. Tlo xakoii (hopmysie onpeaenstoT KOOPAMHATY LIEHTPA TIKECTH
OJIHOPOJIHOTO CEKTOpa?
2 _Siha sina 3_Siha a
—R—— R—— —R—— R——
a) 3  a ;) a ; g2 a ; 5 sina

2. 3apaya 1.59.



3. Bamauya 1.15.

3aganue Ne 9C
1. CkoJbKO ciTydaeB paBeHCTBA HYJII0O MOMEHTA CHUJIBl OTHOCUTEIHLHO OCH
CYILIECTBYET?
a) OJIVH,; 0) nBa; B) TPH; T') YeThIpE.
2. 3amaua 1.17.

3. Bamauya 1.37.

3amanue Ne 10C

1. CkoJbKO peakiuii UMeeT cPepuuecKuil mapHup?
a) OJHA; 0) nBe; B) TPH; T') YeThIpE.
3anaua 1.18.
3. 3amaua 1.38

N

1.1. Cuabl = F, = 10 H u », HaXOO4TCSI B paBHOBECHUU. JIuHum aeiicTBus

CHJI MexKIy c000ii 00pa3yioT yrasl no 120°. OnipeieAuTs MOAYAb CHUABL Fs.
(10)

1.2. Omnpeneants MoayAab cuabl FzHataxkeHua Ttpoca BC, ecamu
H3BECTHO, 4TO0 HaTaxkeHue Tpoca AC paBHo F2=15 H. B noaoxkenun
paBHOBecHUs yrabl a = 30°u f = 75° (7,76).

1.4. I'py3 yoepxuBaeTcd B paBHOBecuU AByMd crepxkuamu AC u BC,
IIapHUpPHO coenquHeHHBIMH B TodkKax A,B u C. Crepxenpr BC
pactauyT cusoit F2=45 H. OnpeneauTs Bec rpy3a, €CAU 3aJaHbl YTABI
a=15°up = 60°. (18.1)

1.5.1TapuupHEIi dyeThlpex3BeHHUK ABC yaepkuBaeT B paBHOBECUH
I'py3, IOABEIIEeHHbIN K mapHupHoMy 6oatTy C. [lon aeficTBueM rpysa
crepxkeHb AC cxkat cuaod Fo=25 H. 3amaus! yravl a = 60°u ff = 45°.
Cuutaga crepxxHu AC u BC HeBeCOMBIMH, ONPEAEANUTH yCHAHE B
crepxHe BC. (48,3).



1.6. I'py3 2 Becom 2 H ynepxxkuBaetcsi B paBHOBecun 1ByMs BepeBkamu AC u BC,
PacCroNIOKEHHBIMUA B BEPTHKAIBHON TUIOCKOCTH. OTNpeIeiuTh HATSHKCHUE BEPEBKU
BC, ecim yron a = 30°(2,31).

K 3amaue 1.6 K 3amaue 1.11

1.11. IITap 1 Becom 16 H u miap 2 cB43aHbI HUTHIO, II€PEKUHYTOU
yepe3 0A0K D, u yaepzkuBaroTcs B paBHOBecuUu. OIIpeeAuTs BeC
miapa 2, ecau yroa a = 30°. (9,24)

1.13. OIBa crepxuda AC u BC coennHeHbI HIapHUPHO B TO4Ke C, K
KoTopol uepe3 0aok D moasenieH rpy3 1Becom 12H. OmnpeneauTtsb
PEAKLINUIO CTEPIKHS BC, €CAU
yroa a = 60°. (-6) 7

A B
(0 4
C
7"
L —1
K 3amaue 1.13 K 3agaue 1.14

1.14. I'py3 1 Becom 6 H ynepxuBaercs B paBHOBecuu AByMsl ctepxkHsiMu AC u BC
paBHOM JJIMHBI, COCIUHEHHBIMHU IapHUPHO B Touke C. OmnpenenuTh peakiuio
crepxkua AC , eciiu yron a = 60°, ycuaue B crepxkHe BC pasuo 6,94 H.
(_3,45)

1.15. OgHopoaHbIH 1map BecoM 12 H ynepkuBaeTcss B paBHOBECUU
Ha TIAaAKOM HAKAOHHOM IIAOCKOCTH C IIOMOIIBIO BepeBKU AB.
OnpeneauTs JaBAEHUE IIapa Ha IIAOCKOCTh, €CAH yroa a = 60°. (10,4)



K 3amaue 1.15 K 3amaue 1.17

1.17. Opnoponssiii map Becom 40 H onupaercs Ha JABE€ IUIOCKOCTH,
nepecekaromuecss mnoa  yraoM o = 60°. Onpenenurs [OaBJICHHE MIapa Ha
HAKJIOHHYIO TJIOCKOCTb. (46.2).

1.18. Hunuaap BecoM G yaepsKuBaeTcsl B paBHOBECUH C TIOMOIIbIO BepeBKH AB.
Hopwmainbnas peakuusi onoproit nmoBepxHoctu N=40 H. Omnpenenutb HaTs>KeHUE
BepeBKH F, ecu u3BecTHHI yribl a = 45°, B = 30°. (56.6).

K 3agaue 1.18 K 3agaue 1.33

1.33. Ha 6pyc BC, 3akperieHHblil B mapHupe A, 1edCTBYIOT BEpTUKAIbHBIE CUIIbI

Fi=4 xH u F,=12. Onpenenuts cuny F, B xH, HeoOXoaumyro 1Jisl TOTO, YTOOBI
Opyc B MOJIOKEHUU paBHOBECHSI ObLJT TOPU30HTAIBHBIM, eciiu paccTosinue AC=2 M,
AB=6 m. (12,0)

1.37. Ha omnopomnyto Oanky AB, Bec kotopoit G = 20 xH, nelictByer
pacnpeneneHHas Harpy3ka wHTeHcMBHOCTHIO (= 0,5 xkH/m. Omnpenmenuts B kH
peakiuto onopsl A, eciin anuabel AB= 6 M, AC=BC. (10,4)
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K 3agaue 1.37 K 3agaue 1.38

1.38. Ha Ganky AB neiictByroT BepTukanbHas cwia F=9 H u pacmpenencHHas
Harpy3ka HHTEHCUBHOCTHIO 0= 3 ku/M. Onpenenuts B KH peakuuto onopst B, ecnu
mHbel AB= 5 M, BC=2 wm. (10,2)

1.52. Onpenenuth JuHy | KpoHIITEIHA, TP KOTOPOW MOMEHT B 3azaenke M,= 3
HwMm, eciii HHTEHCUBHOCTD PaCIpe/Ie/ICHHON HArpy3KH max= 1 /M. (3,0)

1.53. Ha 6anky, qimuHa KoTtopo# | = 3 M, AelicTBYIOT mapbl il ¢ MOMeHTaMu M= 2
kH M u M, = 8 kH M. Onpenenuts B kH mMoaynes peakuuu onopsl B. (2,0)

7} F2 M M
A KW‘”}\ ) Moy
! o viny)
/ 7 2 )
K 3agaue 1.52 K 3agaue 1.53

1.58. Omnpenenuts UHTEHCUBHOCTb (Max pacmpenesieHHONW Harpysku, IIpH
KOTOpoH peakuusi mapuupa B paBna 346 H, eciu pazmepst AB=8m, AC=6m.
(400)

1.59. Onpenenuth peakuuto onopbl D B kH, ecnmu momenT napsl cuit M=13 kHwm,

MHTEHCUBHOCTh pacnpeneineHHoll Harpysku (max = 8 xH/um, pasmepsl
AB=BC=3wm, CD=1 m. (10,0)



K 3agaue 1.58

IHoBbimennbii yposens 11C — 20 C
3amanue Ne 11C
1. YcnoBue paBHOBECHS CUCTEMBI CXOJSAIIMXCS CUII B BEKTOPHOU hopme?
aR=0; R=% gar=o, RO
M =0 M #0

2. 3anaya 1.20.
3. 3amgaya 1.32.

3amanne Ne 12C

1. B kakux equHUIIAX U3MEPSETCS MOMEHT CUJIbI?

a) HM; 0) MH; B) M/H; T) H/M.
1. 3amaua 1.42.
2. Bamaua 1.22.

3amanne Ne 13C
1. B xakux equHUIIAX U3MEPSACETCS pacipeseicHHas Harpy3ka?

a) H/MZ; 0) °H/M; B) HM2; ) HM.
2. Bamauya 1.21.
3. 3amauya 1.16.

3amanue Ne 14C

1. Kakas akcroma CTaTUKH MPUMEHSETCS IPU PACCMOTPEHUH PAaBHOBECHUSI

COCTaBHOW KOHCTPYKLHU?
a) MHEPIUU; 0) paBeHCTBa JIEUCTBUSI ¥ IPOTUBOICHCTBUS;

B) 00 OTBEpJICBAaHUHU;  T) O MPUCOEAUHEHUU WJIU OTOPAChIBAHUU

YpaBHOBEIICHHOW CHCTEMBI CHIL.
2. 3apgauya 1.31.



3. Bamaua 1.58

3amanue Ne 15C

1. CKOJIBKO COCTaBIISIONMINX UMEET PEAKITUS HEMOABHKHOTO IHJIMHIPUIECKOTO
mapHaupa?
a) onHy;  0) nBe; B) TPH; T') 4eThIpeE.

2. 3apaua 1.25.
3. Bamauya 1.61.

3amanne Ne 16C

1. Tlo xako#t hopmyne onpenensiercss KO3 OUIMEHT YCTOMUYNBOCTH TN HA
OTPOKUJIbIBaHUE?
My,-M,, . M,

onp .

2. 3apaua 1.44.
3. 3amauya 1.54.

3amanne Ne 17C

1. Ecnu KoIM4ecTBO HEM3BECTHBIX PEAKIIMHM PABHO MIECTH, a KOJIUYECTBO
ypaBHEHUH PaBHOBECHUS - TPEM, TO CKOJIBKO pa3 3ajada siBISETCS
CTaTUYECKH HEOMPEASTUMOM?

a) onuH; 0) 1Ba; B) TPH; T') YeThIpE.
2. 3amaua 1.25.
3. 3amaua 1.55.

3amanne Ne 18C

1. CkoapKO ypaBHEHUI paBHOBECHS MOKHO COCTABUTH IS TIJIOCKOM
CUCTEMBI CXOJISIIINXCS CUIT?
a) omHO;  0) nBa; B) TpH; T') 4YETHIpE.



2. Bamauya 1.48.
3. 3amaua 1.60.
3amanue Ne 19C

1. Tlo kakoii hopmyIe onpeaenseTcs MakCUMaIbHbIA MOMEHT
COIPOTHUBIICHUS KQUEHUIO?

max max __
o MIX =N, 5 MIX=GIN.
max __ max __
, MIX=NIs = MIZ=N
2. 3apgauya 1.32.
3. 3apmauya 1.47.
3amanmne Ne 20C

1. Ilo xakoit hopMmyie onpeenseTcsl HapaBIeHUEe IIIaBHOTO
BEKTOpA MO OTHOIICHHUIO K OCH X?
R R
CoSag = — COS fg = ~y
a) R, 6) R,
) COS Rz ) COSx R
B 4 R = r R = — -
R R,

2. 3apaua 1.28.
3. 3amauya 1.48.

1.16. OgHopoxansiit map 2 Becom 36 H onupaerca Ha ponuku 1 u 3. Onpenenutsb
JaBJICHHE IIapa Ha posuk 1, eciau yron a = 45°. (25.5)

1.20. JIBa rpy3a BecoMm G 1 G, HaxozsaTcs B paBHOBecuH. ONpeIeNnTh HATSKEHHE

BepeBku BC, eciu u3BecTHBI Bec rpy3a G,=90 H u yrael @ = 45° u B = 60°.
(73,5).

1.21. Topuzontanbnbiii Opyc Becom 200 H ynepxuBaercs B pPaBHOBECHUU C
nomoibio mapaupa B u BepeBku DE, oOpazyromuit yron ¢ = 150° co croponoi
BD. OnpenenuTs peakiyio mapHupa B, ecim u3BeCTHO COOTHOIICHHUE JTUHEHHBIX
pazmepoB 4AB=AC. (200)



K 3agaue 1.20 K 3amgaue 1.21

1.22. To 3agaHHBIM OPOEKIMAM cuibl F Ha ocu koopaunar: F,=20H, Fy= 25 H u
Fz= 30 H, onpenenuts MOyJib 3TOU CUJIIBL. (43,9)

1.25. Monyns paBHOAeiCTBYIOIEH R NPOCTPAHCTBEHHOH CHCTEMBI CXOSAIIMXCS

cun paBeH 150 H. Onpenenuts ee mMpoekiuioo Ha KoopauHaTHyr ock OY, eciu
JTaHbI YTJIBI a=
30° u f =60°. (65)

K 3amaue 1.25 K 3amaue 1.16

1.28. Hanpapnenue paBHoaeicTBYomeH Tpex cun R= 33,8 H 3amano kocunycamu
Hanpassonmx yriuos: cos (R, ~x) = 0.325; cos (R, *y) = 0; cos (R, "z) = 0,946.
Hpoekimu cun Fi,=7 H; F1,=10 H; F1,=0; F= -5 H; F»=15 H; F»,=13 H.
Onpenenuts MOAYIb cHilbl Fa. (32,6)

1.31. Omnpenenuts MOIYJib PABHOACHCTBYIOIIEH TpeX CXOASAIIUXCS CHJI, €CIU
3aganbl ux Moayiu F1=5«kH, F,=12 kH u F3=9 xH u yroxn § = 60°. (20,9)
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K 3amaue 1.31 K 3agaue 1.42

1.32. Ha 3akperuieHHyt0 Oanky NEHCTBYET IJIOCKAas CHCTeMa MapaliedbHbIX CHUJL.
CKOJIBKO HEe3aBUCHUMBIX YPaBHEHUN PABHOBECHS OAIKH MOKHO COCTaBHUTH? (2)

1.42. OnpenenuTe THTEHCUBHOCTh HArpy3KH (], IPU KOTOPOM MOMEHT B 3aJlelIKe A
paBeH 400 Hwm, eciiu pazmepsl AB=2 M, BC =4 M. (25)

1.44. OnpenenuTh MOMEHT B 33/I€JIKE A, €CJIM UHTEHCUBHOCTD pacIpeAeICHHON
Harpy3ku (max=100 H/m, a nmuna OGpyca AB pasna 3 m. (300)

<
o
~
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K 3amaue 1.44 K 3amaue 1.48

1.48. OnpenennuTh UHTEHCUBHOCTD (max pPaclpeaesICeHHON Harpy3ku, Ipu KOTOPOH
BEpTHUKAJIbHAs COCTaBISIOIIAA peakiuu 3anenku A paBHa 60 H, ecnu nnmuHa
yaactka BC = 3 m. (40)

1.54. Onpegenuts MOMEHT M mapsbl CUJI, IPU KOTOPOM peakius onopsl B paBHa
250 H, ecnu MHTEHCHBHOCTD pactpeeaeHHoi Harpysku (=150 H, pa3mepsl
AC=CB=2 m. (200)

1.55. Ha prruar npeiictBytot cuiibl F/=50 kH u F2. Onpenenuts B kH cuny F2,
TIPY KOTOPOU phIUar B yKa3aHHOM ITOJIOKEHUN HAXOUTCS B PABHOBECHH, CCITH
yroi ¢ = 60°, a nmuael AO=3 M, OB = BC =4 m. (65,0)

.

{5
7
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K 3agaue 1.54 K 3agaue 1.55

11



1.58. Omnpenemuts HHTEHCUBHOCTb (Max pacmpenesieHHONM Harpyskd, IIpH

KOTOpo# peakuusa mapHupa B paBHa 346 H, ecau pazmepsr AB=8m, AC=6Mm.
(400)

1.61. Onpenenuts Bec rpy3a 1, HEOOXOAUMBIN AJI yAEPKAHUS OJHOPOTHOM OaIKu

AB B paBHOBECHM B FOPU30HTAJILHOM IOJIOKEHUH, €CIIU €€ BeCc paBeH 346 H.
(200)

J/ q”’OI

K 3amaue 1.58

Broicokuii yposensb 21 C-30 C
3aganne Ne 21C

1. CkoJibKO ypaBHEHUN PaBHOBECHUS MOKHO COCTaBUTH JJIS MPOCTPAHCTBEHHON
CUCTEMBI CXOSIIINXCS CUIT?

a) 1Ba; 0) Tpu; B) YETHIPE; T) IECTh.
2. 3anmaua 1.56.
3. Bamaua 1.40.
3amanmne Ne 22C
1. Ckoinbko (popM ycIoBU paBHOBECHS CYIIECTBYET JJIS INTIOCKOM
MIPOU3BOJIBHON CUCTEMBI CHIT?
a) OJIHA; 0) nBe; B) TPH; T) MSTh.
2. 3amaua 1.36.
3. 3amaua 1.54.
3aganue Ne 23C
1. . YcnoBue paBHOBECHSI CUCTEMBI CXOASIINXCS CUTT B BEKTOPHOU opme?
aR=0; ¢ "=% gm=0, 70
M =0 M %0

12



2. 3amauya 1.60.
3. Bamaua 1.47.

3amanue Ne 24C
1. CkoJIbKO ypaBHEHUN PAaBHOBECHUS MOKHO COCTaBUTH JJISI MPOCTPAHCTBEHHON
CHUCTEMBI MPOU3BOJIHHO PACIIOIOKEHHBIX CHIT?
a) Tpu; 0) ueThIpe; B) IISTh; T) IECTh.
2. 3amaua 1.41.
3. 3amaua 1.57.
3amanue Ne 25C
1. . Ecnum xonm4ecTBO HEM3BECTHBIX PEAKIIUU PABHO IIECTH, a KOJHIECTBO
ypaBHEHUH PaBHOBECHUS - TPEM, TO CKOJIBKO pa3 3ajadya sBJSETCS
CTaTHYECKH HEOMTPEAETUMON?
a) MSTh; 0) ueThIpe; B) TpH, T) IECTh.
2. Bamaua 1.34.
3. 3apgaua 1.49.
3amanmne Ne 26C
1. Tlo xakoi hopmyJie onpeaeasieTcss MAaKCHMAIbHBI MOMEHT COTPOTHBIICHUS
Ka4eHUI0?
max max __
G MIX =N, 5 MIX=6IN.
max __ max __
S MIZ=NIs o MIZ=iN
2. 3amaua 1.56.
3. 3amaua 1.36.
3amanue Ne 27C

1.CxoibKO ypaBHEHHI PAaBHOBECHSI MOXKHO COCTABUTH JJISI TPOCTPAHCTBEHHOU
CUCTEMBbI MapajuieIbHbIX CHJl?

a) JBa; 0) Tpu; B) YETBIPE; T') IECTb.

2.Yemy paBno ycumnme Rgc, ecnu Bec rpy3a 1 pasen 12 H, o =60°7?

13



a)0,6 H; 0)-6mH; B) 15 H; r) 24 H.

3.3agayga 1.34.
3amanne Ne 28C

1. Cxoipko ypaBHeHI/If/'I PaBHOBCCHA MOKXHO COCTABUTD JIA IJIOCKOM CUCTEMBI
IIPOU3BOJILHO PACIIOJIOKCHHBIX cut?

a) 1Ba
2. 3amaua 1.59.
3. 3amaua 1.35.
3amanue Ne 29C
1. CKOJIBKO COCTaBJISIONINX UMEET PEaAKITUs HETOABIYKHOTO IIUJTUHAPUIECKOTO

mapHupa?

a) OHY; 0) nBe; B) TPH; T') 4ETHIpE.
2. 3amaua 1.23.
3. 3amaua 1.41.

3amanne Ne 30C

1. TTo xako¥t dhopmysie onpeaesieTcs] HampaBlIeHUE TIIAaBHOTO BEKTOPA 110
OTHOILIEHUIO K ocu Y ?

R
coSag = —* COoS [y _Ry
a) R, 6) R,
R
R_X.

Rz
B) COS ¥R :E; r) COSaR =

14



1. 3anmaua 1.28.
2. 3amauya 1.50.

1.23. OnpeaenuTh KOCHHYC yIia Mex1y BEKTOpoM cuitbl F 1 ocklo koopauHat Oz,
ecm cuna (H) F = 3T+ 47+ 5 k. (0,707)

1.28. Hanpasnenue paBHoaeicTBytomel Tpex cuin R= 33,8 H 3anano kocunycamu
HanpaBIsonMx yrios: cos (R, ~x) = 0.325; cos (R,"y) = 0; cos (R, "z) = 0,946.
[poekuuu cun F,=7 H; F1y=10 H; F,=0; F,= -5 H; F2y=15 H; F,=13 H.
OnpenenuTts MOAyIb cuitbl Fa. (32,6)

1.34. banka AE mapHuUpHO 3aKkperuieHa B TOUKE A U OMUPAETCSA HA BEPTUKAJIbHBIN

crepkedb CD. Omnpenenuts B kH ycunue B crepxue CD, ecnu nnmuna AB= 1 w,
BC= CE=2 ™, a cunibl F1=2 kH u F,=4 xH BepTukanshsl. (7.33)

K 3apaue 1.34 K 3agaue 1.35

1.35. Ha 6anky AB nefictBytor BeptukaibHbie cuibl Fi=1 kH, F,=2 kH u F3=3
kH. Onpenenuts B KH peakiuto onopsl B, ecnm paccrostaus AC=CD=DE = 1 m,
BE=2wm. (1,2)

1.36. Ha 6anky AB nelicTByroT BepTukanbHas cuia F=5 kH u pacnpenenennas
Harpy3Kka MHTEHCUBHOCTBIO 0= 4 kH/M. Onpenenuts B kKH peakuuio onopsr B, eciu
mHbel AC= 3 M, BC= 6 m. (2,0)

N
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K 3agaue 1.36 3agaue 1.43
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1.40. Onpenenuts peakuuto onopsl C, €CiiM HMHTEHCUBHOCTH PACHPEACICHHOU
HArpy3K# Qma— 120 /M, paszmepst AB=4,5 m, BC= 1,5 m. (135)

q—max [i
’;A;./ﬁ/(m ¢ EERERER
7/

- 4
C D
o i

K 3agaue 1.40 K 3amaue 1.43

1.43. Onpenenuth BepTUKaIbHYIO cUily F, mpu KOTOpoil MOMEHT B 3ajenke A
paBen 240 Hwm, eciu WMHTEHCHBHOCTb pacmpeneiieHHON Harpy3ku (= 40u/M, a
pasmepsl CD= 3 m, AB=BC=1 m. (180)

1.49. Tlpu kakom 3HaueHuu paccrosHus | peakius B 3amgenke Ra= 10 H, ecnm
WHTEHCUBHOCTb PaCIpeeICHHON HArPY3KU (max= 10 #/M? (2,0)

1.50. Ilpu Kakoif MHTEHCHUBHOCTH pACHpPEEICHHOW HArpy3Kd ( MOMEHT Iaphl,
BO3HUKaroIel B 3anenke, M= 200 Hwm, eciiu paccrosaue | = 1m? (400)

1.54. Onpenenutes MOMEHT M mapsl CHJI, IPU KOTOPOM peakuus onopsl B paBHa

250 H, eciii HHTEHCUBHOCTH pactipeienieuroit narpysku =150 H, pazMepsl

AC=CB=2 m. (200)

1.56. Ha 6anky AB AeicTBYIOT pacrpeieiiecHHas Harpy3Ka HHTCHCHBHOCTBIO (= 2
H/m u cuna F= 6 H. Onpenenuts peakuuto onopsl B, ecniu qnmuna AC=1/3 AB,
yron a = 45°.

(4,08)

K 3amaue 1.54 K 3amaue 1.56

1.57. Ha OGanky AC neicTBYIOT pachpesiesieHHas Harpy3ka HHTEHCHBHOCTBIO

gmax= 2.5 H/M u maps! cun ¢ momentamu Mj;=4Hm n M,=2HM. Omnpenenuts
peakiuto onopsl B, ecu pnmmaa AB=4m, BC=0,5AB. (3.83)
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K 3agaue 1.57 K 3agage 1.59

1.59. Onpenenuts peakuuto onopsl D B kH, ecnu momenT maper cuit M=13 kHw,

MHTEHCUBHOCTh pacnpeneineHHoll Harpysku (max = 8 xH/um, pasmepsl
AB=BC=3wm, CD=1 m. (10,0)

Kaxk usmenurcs peakius onopsl D, ecau yron 6yaet He 60°, a 45°7

1.60. banka AC 3akperuieHa B mapaupe C U NOAAEPKUBACTCS B TOPU3OHTATILHOM
noyioxkeHuu BepeBkoil AD, mnepekuHyToil dyepe3 Onok. OmnpenenuThb

WHTEHCUBHOCTD pacIpeiesIcHHON Harpy3ku (|, ecau mymHbl BC=5m, AC=8m,
yron a = 45°, a Bec rpy3a 1 pasen 20 H. (9,05)

3.1.2. 3apanusa K TeKyleMy KOHTPOJIIO MO0 TeOpeTHYecKOoii MexaHUKe.
Pazgen Kunemaruka.

IHoporossbiii ypoBenb 1K-19K

3anmanune 1K.

1. HazoBute criocoOnl 3a7aHus ABUKEHUS TOUKH.

a). BekTopHbIi, KOOPAUHATHBIN, TOCTYNATEIbHBIN
0). BekTopHBI#, €CTECTBEHHBIM, BpallaTeIbHBIMI
B). BeKTOpHBII, KOOpIUHATHBIN, €CTECTBEHHBIN
r). BekTopHbIii, eCTECTBEHHBIH, CPEPUUSCKHIA.

2. 3amaua 2.1, 2.30.
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3amanue 2K.

1. I[JI?I HaXO0XKICHHUA YPABHCHUA TPACKTOPUU TOYKH H€O6XO,ZII/IMO N3 3aJaHHBIX

Yp aBHCHUM JABMOXKCHHUA UCKIIFOUUTD.

a). Ckopoctb V TOUYKH
0). Bpems t

B). [lyTh S

r). YCKopeHue a

2. 3amaua 2.5., 2.32.

3ananue 3K.

1. Tlo KaKOMY BBIPAKCHHIO OIIPCACIIACTCA MOAYJIb CKOPOCTH TOUKH?

a). V=V, +V, +V,

6). V=2V, +2V, +2V,

B). V =V, +V,* +V?%,

r). V= V2 +V, 4V,

2. 3amaua 2.2., 2.50.

3amanue 4K.

1. KakuMmu paBeHCTBaMHM OINpPeAEIaeTCs MPOESKIMHA CKOPOCTH TOUYKH Ha

KOOPAWHATHBIE OCHU?

d?x d’y d?z
a.V, =—-,V, =—2,V, =—
)- Vs dat? Y dt? dt?
6).v, = v -y

dt dt dt

ds

B).VX:dSX,V:—y,VZ:OISZ

dt G dt

18



v, =By Wy g
av’' ¥ dv dv

2. 3anaya 2.10, 2.29.

3amanue S5K.

1.. Kakoi BHUO UMCCT PA3JIOKCHUC BCKTOPA CKOPOCTH 110 OCIAM KOOp,ZII/IHaT?

r). V=V, +V, +V, =V, -1 +V, - j+V, -k

2. 3amaua 2.11, 2.28.

3ananue 6K.

1. Yewm ompenensieTcst HalpaBiICHUE BEKTOPA CKOPOCTHU MO OTHOIICHUIO K OCSAM
KOOpAUHAT?

a). HanmpaBnsirormumu cuHycaMu

0). Hanpasnsitommmu KoCUHycaMu
B). Hanpassironmmu TaHTeHCaMu
r). HampaBnsitomyMu KoTaHreHcaMu

2.3amaua 2.3., 2.31.

3amanue 7K.

1. ITo kakoMy paBEHCTBY ONpPEAETSAETCS MOIYJIb YCKOPEHUS TOUKU?

a). a= \/axz +a,” +a,”

3 3 3
0). a:\/aX +a,” +a,

19



B). a=,a, +a, +a,

r). a=,j2a, +2a, +2a,

2.3anmaya 2.4., 2.7.

3amanue 8K.

1.Kakumu paBeHCTBaMH OMPEEISIOTCS MPOSKIIUU YCKOPEHHS TOUKH Ha
KOOpJIMHATHBIE OCU?

dv
a). a, = av, ,V,=—2 a, = av,
dt 7 dt dt
dv
6). a, =Ix 5 - , V.
dav = 7 av dv
ds, ds, ds,
B). a, =—>*,a,=—2>, a,=
d = 7 dt dv
_ dF _
1“). aX:er,a :_y,azzdi
d 7 dt dt

2. 3amaua 2.12, 2.26.

3amanue 9K.

9. Kakoli Bua UMeET pa3iaoKeHUEe BEKTOPA YCKOPEHHUS IO OCSIM KOOPAUHAT?

2.3amaua 2.6., 2.51.

3amanne 10K.

1. Yem OIpCACIIACTCA HAIIPABIICHUC BEKTOPA YCKOPCHUS 11O OTHOIICHHUIO K OCAM

KOOpJUHAT?
20



a). Hanpasnsromumu TaHreHcamMu
0). HammpaBaisiromiuMu KocuHycaMu
B). Hampasmstonumu KoTaHTeHCaMu
r). Hampasunsironmmu cunycamu

2. 3anava 2.14., 2.33.

3amanue 11K.

1. Kakoil Bua ypaBHEHUSI JBUKEHUS UMEET TOUKA IIPU €CTECTBEHHOM CIIOco0e
3aJaHus IBVOKEHUA?

a). T =T7(t)

6). V=V(t)

B). S=S(t)

r). a=a(t)

2.3anava 2.7., 2.25.

3aganue 12K.

1. Kakue ocu 00pa3yroT €CTECTBEHHYIO CUCTEMY KOOpJAUHAT?

a). X,¥,Z
0). X,y,T
B). Y,T,N
r). T,n,b

2. 3anaya 2.8., 2.24.

3amanune 13K.

1. TTo kakOMy paBEHCTBY OIPEACISICTCS MOJTHOE YCKOPESHUE TOUKH ITPH
€CTECTBEHHOM cIoco0e 3aJaHus IBUKECHU?

21



a). a=a, +a,

6). a=./a, +a,

B). a=,a +a,’

r). a=.a’+a,’ +a,’

2. 3amgaya 2.9., 2.52.

3amanue 14K.

1. Kakoe paBeHCTBO OTpayKaeT CBS3b KACATEIbHOTO U HOPMAJILHOTO YCKOPEHHUS
CO CKOPOCTBIO U YCKOPEHHEM TOYKH B JIEKAPTOBOM CHCTEME KOOPAUHAT?

_Via, +V,a, +V,a,

a). a,|= Y

6). [a. :anX +V,a, +V,a,
Vv

B). fa. :anX —V\;azly -V.,a,

M. la, :anX -V,a, -V,a,

\Y
2. 3amaua 2.10., 2.34.

3amanue 15K.

1. Kakomy ciyyaro COOTBETCTBYET MPSIMOJIMHEHHOE HEPABHOMEPHOE JIBH)KCHHE
TOYKHU?

a). a, #0,a, =0

0). a, =0,a, #0

B). a_#0,a, #0

r).a, =0a, =0

2. 3anauva 2.14., 2.35.
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3ananue 16K.

1. Kakomy ciay4aro COOTBETCTBYET MPSIMOJIMHEIHOE paBHOMEPHOE JIBHKEHUE
TOYKHU?

a). a, #0,a,=0

0). a, =0,a, #0

B). a, #0,a, #0

r). a =0,a,=0

2. 3amaua 2.15., 2.53.

3aganue 17K.

1. KakoMy ciy4aro COOTBETCTBYET KPUBOJIMHENHOE PABHOMEPHOE JBUKEHUE
TOYKHU?

a). a, #0,a,=0
0). a, =0,a, 20
B). a_#0,a, #0
r).a, =0a,=0

2. 3amaua 2.10., 2.24.

3amanue 18K.

1. Kakomy ciyyaro COOTBETCTBYET KPUBOJIMHEMHOE HEPABHOMEPHOE ABUKEHUE
TOYKH?

a). a, #0,a, =0

0). a, =0,a, #0

B). a, #0,a, #0

r).a, =0a, =0

2. 3amaua 2.17, 2.1.
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3amanue 19K.

1. Tlo xako# hopmyie onpeaensieTcs: painyc KpUBU3HbI TPACKTOPUH?

V2
a). p=—
). P .
V2
0). p=—
a
\Y
B). p=—
). p .
2
r). p=—
). P "

n

2. 3amaua 2.18, 2.56.

2.1. BamaHel ypaBHeHHUs BWKeHUs Touku X=1+2 sin 0.1 t, y=3t. Onpenenutsb
KOOpAMHATY X TOYKM B MOMEHT BPEMEHH, Kor/1a ee koopaunara y=12 m. (1,78)

2.2. 3amano ypaBHeHue aBwkeHus Touku = 3 ti + 4t]. Onpenpenurs
KOOPJIMHATY Y TOYKA B MOMEHT BpeMeHH, Koraa I =5 m. (4)

2.3. 3amaHbl YpaBHCHUS BWDKCHHS TOUKUA X= 3 1, y= t2. Onpenenuts paccTostHue
TOYKH OT Hayajia KOOpJAWHAT B MOMEHT BpeMeHH t= 2 ¢. (7.21)

2.4. 3agaHpl ypaBHEHUS ABMXKCHHS TOUKH X= COS t, y= 2 sin t. Onpenenuthb
paccTosIHME TOYKH OT Havyasla KOOpUHAT B MOMEHT Bpemenu t= 2.5 c. (1.44)

2.5. [lonoxeHne KPUBOIIIUIIA OTIPEACIISETCS YIIIOM (pai) =02t "

Haiitu xoopauHaTy X6 TmoJI3yHa B MOMEHT BpeMeHH t = 3 C, eciii JJIMHBI 3BEHHEB
OA=AB= 0,5 m. (0,825)

g4 I}U,/(M/L/
A 90
60 4
L
¢ 5 7
Q > i 4 N
% Xg 772X

0 30 60 t,c

K 3amaue 2.5 K 3agaue 2.12
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2.6.  3ajaHbl ypaBHEHUS ABW>KeHUA TOYKU X = 2t,y =t.  Omnpenenuth Bpems t, korma
paccTostHUE OT TOYKH J0 Hadana koopauHaT nocturdet 10 m. (4,47)

2.7. 3ajaHbl  ypaBHeHUA ABWXKEHUS TOYKU x = 2t,y = 1 — 2sin0.1¢. Onpenenutb
OJKalIIMii MOMEHT BPEMEHH, KOT/1a To4Ka repeceder ock OX. (5,24)

2.8. 3ajaHbl ypaBHEHUs ABWXKEHHUS TOYKU X = sint,y = cost. Onpenenutb Ommkaimmit

MOMEHT BPEMEHH, KOTJla PaJrycC-BEKTOpP TOUKH, MPOBEICHHBIM U3 Hayajla KOOpJUHAT, 00pasyer
yroi 45° ¢ ocero OX. (0,785)

2.9. na Toukn A 3aJaHbl ypaBHEHUs IBWXKeHUs x = 2 cost,y = 3sint. Onpenenauts yroi
Mexay ockio OX U paguycom-BekTopoM OA Touky B MOMeHT Bpemenu t= 1.5 ¢. (1,52)

2.10. 3anano ypasHeHue apmkenns touku 7 = t°I+ 2t] + 3k. OnpenenuTs MoIyib
CKOpPOCTH TOYKH B MOMEHT BpeMeHHu t= 2¢/ (4.47)

2.11. Jlan rpaduk CKOpPOCTH OBMKEHHS TOUYKH B MOMEHT vV = f(t). Onpenenutsb
NPOICHHBIN yTh B MOMEHT BpeMeHu t= 5C. (7,5)

2.12. lan rpaduk CKOpPOCTH JIBMXKEHHS TOYKHM B MOMEHT v = f(t). Onpenenutsb
NpOiIEHHBIN MyTh B MOMEHT BpeMenu t= 60c. (750)

2.14. CkopocTh IBWXEHHS TOYKM U = 2t1+ 3]. OnpeaenuTs yroia B rpamycax
MEXy BEKTOPOM CKOPOCTH U OChI0 OX B MOMEHT BpeMeHHu t= 4 c. (20,6)

2.15. Tlonoxenue nuueriku AB ompenensierca yriaom ¢ = 0,5 t. Onpenenuts B
CM/C TIPOEKIIUIO CKOpPOCTH TOUkH M Ha ocb OX B MOMEHT BpemeHu t= 2 C, eciu
pacctosiaue BM= 0,2 m. (- 8,41)

2.16. OnpenenuTh CKOPOCTh TOYKU B B MOMEHT BpemeHu t= 6C, eciu paccTOsTHHE
0OA = 0,1 m,ayron ¢ = 6t. (0,595)

2.17. Tlonoxenue kpuBommma ompeaensercs yriaom ¢ = 0,5¢. Onpenenutsb
CKOPOCTb MoyiI3yHa B B MOMeHT BpeMmenHu t=4c, eciiu OA=AB=1,5 m. (-1,36)

YA A
8
0 '
K 3amaue 2.16 K 3amaue 2.17
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2.18. Tpoekuus ckopoctu touku V,, = 2 cosmt. Onpeaenurb KOOPIAUHATY X TOYKU B
MOMeHT BpemeHu t=1cC, eciu nipu t, = 0 koopaunata x, = 0. (0)

. 2
2.24. Touka ABWXKETCS TO MPSMOHN C yckopeHueM a= 0,5 m/c”. Onpenenurs, 3a
KaKoe Bpems OyJIeT MpoiiIeHo pacctostaue 9 M, eciu ipu t, = 0 ckopocts V, = 0.

(6)

. 2
2.25. Touka ABWXETCS MO TPSIMOW C TOCTOSSHHBIM yCKOpeHmeM a = (0,3 m/c’.
OnpenenuTh HAYAIBHYIO CKOPOCTh, €CIIU Yepe3 6 ¢ CKOPOCTh TOUKH CTajia paBHOMU
3 m/c. (1,2)

2.26. CKONBbKO CEKYH]l JOJDKEH padoTaTh JBHUraTellb, KOTOPHIA COOOIIAET pakere
yckopeHue 3g, 4TOObl CKOPOCTh PAKEThl B MPSIMOJIUHEHHOM JBUKEHUHU BO3pOCia C

3 1o 5 xkm/c? (68)

2.27. CamoneT mpH TOCaJKe KacaeTcs MOCaJOYHOW MOJOCHI C TOPU3OHTAIBHOM
ckopocthio 180 km/u. Ilocime mpoGera 1000M camolieT oOcCTaHABIMBAETCS.
Omnpenenuts MOyJIb CpeIHEr0O 3aMeyieHus camoiera.(1,25)

2.28. Cxopocts aBTtomMoOmias 90 km/du. OnpenenuTs MyThb TOPMOXKEHHUS [0
OCTaHOBKH, €CJIM CPEJIHEE 3aMeIJIeHne aBToMoOuis paBHo 3 m/c. (104)

2.29. Touka HauMHAET JABWKCHUE U3 COCTOSIHUS TOKOSI M JIBMIKETCS IO MPSAMOM ¢
MIOCTOSIHHBIM yCKOpeHuem a = (,2 M/ OnpenenuTth MyTh, KOTOPBIM TOYKa
IpOoIET 3a MPOMEXYTOK BpeMenu ot t1= 4 ¢ do t,= 10 ¢.(8,4)

2.30. Vckopenne Touku a = 0.5tT+ 0.2t?]. Onpenenurb MOAyJih YCKOpPEHHS
TOYKH B MOMEHT Bpemenu t;= 2 C. (1,28)

2.31. Jaun rpaduk yckopeHus a = f(t), NPSIMOIMHEHHO IBHMXKYIICHCS TOYKH.
OnpenenuTs CKOPOCTh TOYKHM B MOMEHT BpemMeHu t = 2 C, ecnu 1ipu t; = 0
ckopocts V = 0. (2)

2.32. [an rpaduk yckopenus a = f(t). Onpeneautrb CKOPOCTb TOYKH B MOMEHT
Bpemenn t = 20 ¢, eciiu nipu t, = 0 ckopocts V; = 0. (100)
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3 Aa,m/c?
10
2
]
{
4 &30 15 Lt
.
PSR ik S
K 3amaue 2.31 K 3apaue 2.32

2.33. Omnpenenurs yCKOpeHHE TOYKM B B MOMEHT Bpemenu, korga yron @ = 60° | eciu

nmHa OA=AB=20 cm, a 3akoH u3Mmenenus yrna @ = 3t. (-1,8)

2.34. Omnpenenuth ycKOpeHHE TOUKH B B MoMmeHT Bpemenu { = 5 C, ecnu anuMHa KpuBOIIMIA

OA=15 cm, a 3akoH u3menenus yriua @ = 4t. (-2,19)

K 3amaue 2.33 K 3amaue 2.34

2.35. Ckopoctb Toukn ¥ = 0,9tT + t2j. Omnpenenurs MOAyJb yCKOPEHHS TOYKH
B MOMeHT Bpemenu t;= 1,5 c. (3,13)

2.50. Touka ABMXKETCS MO TPACKTOPUHU COTJIACHO ypaBHeHUIO S = 15 + 4 sinmt.
VYkazarh Onrkaliidi ocyie Havaiga JBYXKCHHSI MOMEHT BPEMEHH 1, Ipu KOTOpOM
S; =17 m. (0,167)

2.51. Jlan rpaduk nepemerneHuss Touku S=S (t). OnpeneanTb CKOPOCTh TOYKH.
(0,75)
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0. 4 G- 12.10 2
t,C

K 3amaue 2.51.

2.52. Touka ABMIKETCS MO TPACKTOPMU COIJIACHO ypaBHeHHI0 S = 0,5t% + 4t.
OnpenenuTh, B KAKO MOMEHT BPEMEHH CKOPOCTh TOYKH aocTUrHet 10 m/c. (6)

2.53. Touka nABUXETCA MO 3aJaHHOW TPACKTOPUU CO CKOPOCTBbIO V=35 m/c.
OnpenenuTts KpUBOJIMHENHYI0 KOOPAMHATY S TOYKM B MOMEHT BpemeHu t=/8 c,
eciu nipu ty = 0 koopauHata Sp = 26 M. (116)

2.54. Touka nBWXKeTCA MO KpuUBOM co ckopocThio s = 0.5t. Omnpenenuth ee
KoopauHaTy B MoMeHT BpeMenu t =10 ¢, ecmunpu ty, = 0 So = 0. (25)

2.55. CxopocTtb ToukH 3a/1aHa ypaBHeHueM V = 0.2t. Onpenenuts KpUBOJIHHEHHYIO

KoOpAMHATY S Touku B MOoMeHT Bpemenu t =10 ¢, ecam nipu t, = 0 koopauHara
So= 0. (10)

2.56. 3amaH 3aKOH  JIBWKEHHUSA TOYKM B NPSIMOYTOJIBHOM CUCTEME KOOpPAHMHAT:
x =3t?,y =4t* OnpenenuTs MOMEHT BpeMeHH {, Korja KpHBOJMHEHHAS
KoopauHaTa TOYkKU S =110 m, ecmu npu to =0 Sy = 0 m TOUKa IBUKETCS B
TIOJIOXKHUTEIHLHOM HaIpaBJICHUH KOOpAUHATHI S. (4,69)

IHoBbimennbiii yposenb 20K-34K
3ananue 20K.

1. Ilpu noctynaTenbHOM JBUKEHUU TBEPAOTO TeJla BCE €r0 TOUKU UMEIOT
paBHBbIE:

a). CKOpOCTH U MepeMeIIeHUS
0). YckopeHus U TiepeMeIeHHs
B). CKOpOCTH U YCKOPEHUS

r). ITepemenienus u Bpems

2. 3anaua 2.19, 2.57.

3amanune 21K

1. Kakomy BHJly YpaBHEHHS COOTBETCTBYET BPAILATEIbHOE IBH)KCHHE

TBEPJOr0 TeJla BOKPYT HEMOABUKHOMN ocu?
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a). o =ot)
6). &= &(t)
B). V=V(t)
r). ¢ =p(t)
2. 3amaua 2.23., 2.60.

3anmanue 22K.

1. Kakum paBEeHCTBOM OIpeEIsIeTCs YIIOBas CKOPOCTh TBEPJIOTO Tejla B
JTAaHHBINT MOMEHT BpEeMEHHU?

a).a)=M
At
dzgo
0). w=
) dt?
B).a):d—(p
dt
de
F).a)—a

2. 3amaua 2.22, 2.61.

3amanue 23K.

1. Tlo kakoMy paBEHCTBY OIIpPEAEIIAETCA YIIIOBOE YCKOPEHUE TBEPAOIo Teja B
JTAHHBII MOMEHT BpEMEHU?

Aw
a). e=——
At
6). ¢ =3¢
dt
de
B). £ =—
T
d’w
). &= e

29



2. 3amaua 2.22, 2.36.
3amanue 24K.

1. Tlo xakoii hopMmyie onpesenseTcs BpalareibHas (OKpyKHast) CKOPOCTh
TOYKH TBEPAOIO Tena?

a).V=R-w
0).V=¢c-w
B). V=R-¢p
r).V=¢-o

2. 3anaya 2.20., 2.37.
3amanne 25K.

1. Ilo KaKOMY PaBCHCTBY OIIPCACIIACTCA KaCaTCIBbHOC (BpaIHaTeHLHOC)
YCKOPCHHC TOYKH TBCPAOTO Tena’?

a). a, =V-R
0). a, =V o
B). a, =¢-R
r.a =R-w

2. 3amaua 2.38, 2.58.

3amanue 26K.

1. Tlo kakoMy paBeHCTBY OIpPEAENIAECTCS HOPMAIbHOE (IEHTPOCTPEMUTEIHHOE)

YCKOpPEHHUE TOUYKHU TBEPIOro Tena?

a). a, =" R
0). a, =w-R
B). 8, =®-R’
r). a, =&-R?

2. 3amaua 2.39., 2.59.
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3amanue 27K.

1. Tlo xako# hopmysie MOKHO OCYIIECTBUTD MEPEXOJ] OT YACTOTHI BPAILICHUS K
YTJI0OBOM CKOPOCTU TOUYKH TBEPJIOTO Tena?

27N
a). o=

30
6). w=""

60
B).a):4ﬁ.n

60

TN
r). o=—-
) 0=

2. 3amaya 2.40, 2.70.
3amanne 28K.

1. Kakwue u3 nepeyucieHHbIX YPaBHEHUHN SABIISIIOTCS YPABHEHUSIMU
IJIOCKONAPaJIEIbHOTO IBUKEHUS?

a). x=X(t), y=y(t), z=z(t)

0). x=x(1), 9= 0 (1), = o (1),
B). X=X(t), y=y(1), ® = 0 (t)
r). x=X(t), y=y(t), ¢ = ¢ (1)
2. 3amaua 2.20., 2.37.

3amanue 29K.

1. W3 kakux BUJOB ABUKEHUSI COCTOUT IIOCKOIAPANIETbHOE IBHXKEHHE
TBEPAOIO Tena?

a). IOCTyNaTeJIbHOE U BpalllaTeIbHOe
0). mocTymnareabHOE U cPepuuecKoe

B). BpaImarenbHoe U chepuueckoe
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F). IMOCTYMNAaTCIbHOC U COCTABHOC

2.3anauva 2.41, 2.71.

3amanue 30K.

1. Kakoii Bua uMeeT TeopemMa 0 CKOPOCTSIX TOYEK TBEPAOTO TeJa MPHU IIIOCKOM
€ro IBMKEHUUN?

a). V, =V, +V,
6). Vy =V, +V,
B). V, =V, +V,,
r).V,=V,-V,,

2. 3anauva 2.42., 2.72.

3amanne 31K.

1. .MraoBeHHbIM 1IeHTpOM ckopocTeit (M.LI.C.) Ha3bIBaOT TOUKY TIJIOCKOM
burypsl, CKOpOCTb KOTOPOM B pacCMaTprMBaeMblii MOMEHT BPEMEHU pPaBHA:

a). -1 m/c
0). 0 m/c
B). I M/c
r). 2 M/c
2. 3anaya 2.43, 2.73.

3amanne 32K.

1. Ecnu B paccMatpuBaemMblii MOMEHT BPEMEHH PACCTOSTHUE 10
MrHoBeHHOro 1eHTpa ckopocreit (M.L[.C.) paBHO O€CKOHEYHOCTH, TO B KAKOM
JBUKEHUM HAXOJUTCS IIocKast purypa’?

a). BpalaTeJIbHOM
0). mocTynareabHOM

B). MI'HOBCHHO-IIOCTYIIATCJIbHOM
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F). MI'HOBCHHO-BpAaIlaTCJIbHOM

2. 3anauva 2.44, 2.74.

3amanue 33K.

1. Kakoit Bua uMeer TeopemMa 00 YCKOPEHUHU TOUYEK TUIOCKON (GUTYphI?

a). a,=a,+a,,

0). a,

a,+a,,

Q|

B). &,

aA_ BA
). a,=a,+a,,

2. 3anaya 2.45, 2.75.

3amanue 34K.

1. MrHOBEHHBIM LIEHTPOM YCKOPEHUM HA3bIBAIOT TOYKY ILUIOCKOM (UTYPHI,
YCKOpPEHHE KOTOPOM B PaCCMATPUBAEMBII MOMEHT BPEMEHU PABHO:

a). 0 m/c?
6). 1 m/c?
B). 2 m/c’
r). 3 m/c’

2. 3anaya 2.46, 2.76.

2.19. Jlano ypaBHenme mBwKeHHMsS TOUKH X = sinmt. ONIpemeNuTh CKOPOCTh B OJMKAMIIMIA
TI0CJIE Havasa JBMKEHUS MOMEHT BpeMeHH t, koraa koopaunara X= 0.5 u. (2,72)

2.20. CxopocTh aBTOMOOMIISI PABHOMEPHO YBEIMUYUBAETCS B TeueHHue /2 ¢ oT Hyls 10 60 km/u.
Onpenenuth yckopenue apromoomss. (1,39)

2.21. Jlan tpaduk ckopoctn vV = f(t) NPSAMONMHEHHOTO ABUKEHHUS TOYKH.
Omnpenenuth yCKOPEHUE TOYKU B MOMEHT BpeMenu t = 12 ¢. (0,5)

2.22. Touka aBmxeTtcs 1o npsmoii. [lan rpaduk yckopenus a = f(t). Onpenenutsb
CKOPOCTh TOYKM B MOMEHT BpemeHu t = 6 C, ecnu nipu t, = 0 ckopocts Vy = 0.

3)
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Aa, m/c?
*U,M/C 0,6 i it
5 : 0}4 0,6
0,4
3 0,2
il 0,2
0 I - 0
0 Z 4 6¢c 2 4 bt
o8 T
K 3agaue 2.21 K 3agaue 2.22 K 3agaue 2.23

2.23. Touka nBuxetcs no npsimMoit. Jlan rpadux yckopenust a = f(t). Onpenenuts
MyTh, TPONACHHBIN 32 MPOMEXYTOK BpeMeHHu OT t, = 0 mo t;= 5 C, ecnu npu
to = 0 ckopocts V, = 0. (5)

2.36. Ilonoxenune xpusommna OA omnpeaenserca yrioMm ¢ = 2 t. Onpenenursb
MPOEKIINIO YCKOPEHUS ay TOUKU A B MOMEHT BpeMmeHH 1;= 1 C, ecnu anuna OA4= [

. (1,66)

2.37. JlaHbl OpOEKIMU CKOPOCTH Ha KoopauHatHbie ocu V, = 3t, Vy = 2t?, V, =
t3. Onpenenuts MOyJIb yCKOPEHHUS TOYKH B MOMEHT BpeMenH t;= 1 ¢. (5.83)

2.38.  ]IBwxkeHMe TOYKH 33JjJaHO ypaBHEHUAMM % =03ty = 0.2¢>. Onpenenutsb

YCKOPEHHE TOYKU B MOMEHT BpemeHnu t;= 7 C. (9,39)

2.39. Tlonoxenue nuHeiiku AB onpenensiercs yriaom @ = 0,2 t. Onpenenurs B
M/c® TIPOEKLIHIO yCKOpeHHs Touku M Ha ock Oy B MOMEHT BpeMeHH 4= 3 C, eciu
pacctosinue AM= 50 cm. (-1,13)

Y
N
M
@ A
0 X
W/,
K 3amaue 2.36 K 3amaue 2.39

2.40. JlaHBI ypaBHCHHMS IBWXKCHHUS TOUYKH: x = 0,3t3,y =2t e X u Y B cM.

. 2
Omnpenenuth, B Kakoil MOMEHT BpeMeHH t yckopenue Touku pasHo 7em/ct. (3,19)

34



2.41. TlomoxkeHre TOYKM Ha TUIOCKOCTH ONPENENseTCs €€ paguyCoOM-BEKTOPOM

7 = 0.3t%T+ 0.1t3]. OnpeneauTs MOIYIb YCKOPEHHS TOYKHM B MOMEHT BPEMEHH
t;=2 c. (1,34)

2.42. JlaHbl ypaBHEHUS ABUXKEHHUS TOUKU X = cost, y = sin  wt. OnpeaenuTsb
MOJIyJIb YCKOPEHHUS TOYKHA B MOMEHT Bpemenu t;=1 c. (9,87)

2.43. JlaHo yCKOpeHHE TOukH d = 2tT + t2]. OnpenenuTs yroi B Tpagycax MexKIy
BEKTOPOM @ 1 0Cbi0 OX B MOMeHT BpeMenu t;=1 c. (26.6)

2.44. Jlano ypaBHeHue TpaekTopuu Touku X = 0.1y3. 3aKoH IBMKEHHS TOYKH B
HampaBiIeHUUd ocu OY BBIpaXKaeTCs ypaBHEHHEM y = t3. Onpejenutb KOMIOHEHTY
yckopenus 8y B MOMEHT Bpemenu t;=2 C. (4,8)

2.45. Jlanbl ypaBHEHUS JBUKEHUS TOUKH: x = 0,01t3,y = 200 — 10t . Onpenenursb
YCKOpEHHUE TOYKH B MOMEHT BPEMEHH, KOT'J1a Touka nepecedeT och OX. (1.2)

2.46. Jlanbl ypaBHEHMs NBWKECHHS TOUYKH: x = 8 — t?, y =t — cost. Oupenenutsb
IPOeKLMIO ycKopeHus 8y B MOMEHT BpeMeHH, Koraa koopaunata X = 0. (1,05)

2.57. 3aaH 3aKOH  JIBM)KCHUS TOYKU B MPAMOYTOJIBHOM CHUCTEME KOOPIUHAT:
x =3cost , y=3sint . Onpenenurs MOMEHT BPEMEHH {, KOT/1a KPUBOJIMHENHASA
KOOpJMHATA TOYKH S =7/m, ecnmu  1pu to =0 So = 0. Touka ABUKETCA B
TIOJIOXKHUTEIHLHOM HaIlpaBJICHUH KOOPAUHATHI S. (2,33)

2.58. 3amaH 3aKOH  JIBWXKEHHUSA TOYKM B NPSIMOYTOJIBHOM CUCTEME KOOpPAHMHAT:
x=2t ,y=3t , z=5¢t Onpenenurb KPUBOJUHECUHYIO KOOpAMHATY S TOYKU B
MomeHT Bpemenu t =10 ¢, ecmu ipu ty =0 So = 14 M U TOUYKa JIBMXKETCS B
MOJIOXKHUTEIHLHOM HaIpaBJICHUH KOOpAUHATHI S. (75,6)

2.59. 3ajgaH 3aKOH  JIBUKEHUA TOYKHM B MPSIMOYTOJIBHOM CHCTEME KOOpPAHMHAT:
x =2sint , y =2cost . OnpeaenuTs KPHUBOJHMHEHHYIO KOOpPJIWHATY S TOYKH B

MOMEHT BpemeHu t =5 ¢, ecim mpu tp, =0 Sp = O U Touka ABUKETCS B
TIOJIOXKHUTEIILHOM HarpaBlieHuH KoopauHaThI S. (10)

2.60. Touka ABMXKETCS C IOCTOSTHHOM CKOpOCThIO V=30 cm/c 110 Ayre OKPYKHOCTHU
pammyca r = 2 . OnpefenTh HOPMaTbHOE YCKOPEHHE TOUKH & cm/c’ (4,5)

2.61. Jlan rpaduk ckopoctu V = V(i) ABMIKCHHS TOYKH 110 OKPY>KHOCTH pajuyca R.
Haiitu Bpems t B unTepBane om () 0o 4 ¢, Ipu KOTOPOM HOPMAJIbHOE YCKOPEHUE
TOYKHU OYJIET MaKCUMAaJIbHBIM. (2)

Av, M/c

0'%7 TTBY 7 es
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K 3amaue 2.61

2.70. Tlpu paBHOMEpPHOM BpaIllEHUH MaxOBHUK JienaeT 4 obopoTa B CeKyHAY. 3a
CKOJIbKO CEKYHJI MaXOBHUK TIOBEPHETCS HA yroj ¢ = 24m? (3)

2.71. VrioBas CKOpPOCTh Tella H3MEHSETCS COIJIaCHO 3akoHy = —8t.
Ompenenuth yroia MoBOpOTa Tella B MOMEHT BpeMeHu 1= 3 ¢, eciu nipu t,=0 yrou
moBopoTa ¢, = 5 pag. (—31)

2.72.Potop »JeKTpoJBHUraTessi, HauaB BpallaThCs PaBHOYCKOPEHHO, CHAENal 3a
nepBbie 5 ¢ 100 o6opoToB. OnpeaenuTs yrioBoe yckopeHuu poropa. (50,3)

2.73. YacrtoTa BpallleHHsi MaxoBHKa 3a Bpems t;= 10 ¢ ymeHpmmnace B 3 pasza u
crtana paBHod 30 o06/mMuH. Omnpenenuth YriIOBOE YCKOPEHHE Balla, €Cld OH
Bpalayics paBHo3ame ieHHo. (-0,628)

2.74. Yri0Bas CKOPOCTh MaXxOBHKA M3MEHSAETCS COTIACHO 3aKOHYy w = 1(6t — t2).
Omnpenenuts Bpems t>0 octaHOBKH MaxoBHKa. (6)

2.75. Teno BpamiaeTcss BOKPYT HEMOABUKHOW OCH COTJIACHO 3aKOHY @ = t3 + 2.
OnpenenuTs YIriIOBYI0 CKOPOCTh Te€lla B MOMEHT BPEMEHH, KOrJa yroja MoBOpOTa

¢ = 10 pag. (12)

Bricokuii ypoBenb 35K-44K
3ananue 35K.

1. Ha xakoe 4uciio ABUKEHUM MOKHO Pa3sIOKUTh CI0KHOE (COCTaBHOE)
JIBIKEHUE MaTepUaIbHON TOYKH?

a). 1Ba

0). Tpu

B). YETHIPE
r). [1a1p

2.3anava 2.47, 2.77.

3anmanue 36K.
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1. B kakoi cucreme KOOpAWHAT JABHUKCHUC TOUYKHU CHHUTACTCA OTHOCHUTEIIBHEIM?

a). TIOJIBMYKHOM
0). HETTOIBM>KHOM
B). €CTECTBEHHOMU

r). [lonspuoit

2. 3anaya 2.48., 2.78.

3amanne 37K.

1. Kakoii Bua umMeeT TeopemMa o CI0KEHUU CKOPOCTEH MPU CIOKHOM

JIBIDKCHUHU TOYKHU?

a). vV, =V, +V,
0). V, =V, +V,
B). V, =V, +V,
).V, =V, +V,

2. 3anaya 2.49, 2.79.

3amanue 38K.

1. Tlo xako¥ hopmyJsie OACUUTHIBAETCS MOIYJIb A0COTIOTHON CKOPOCTH TOUKH

pU €€ CIO0KHOM JIBH>KECHUU ?

a). V, = V2 +V,2 12V, -V

r

-COSx

6). V, = V,7 V.2 + 2V, -V,

-COSx

B). V, =V,2+V,7 —2V, .V

r

-COSo

).V, =V,2 -V, -2V, .V

2. 3amaua 2.18, 2.55.

-COSa
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3anmanune 39K.

1. Kakoii Bua uMeeT Teopema O CJI0KEHUU YCKOPEHUM MPU CII0KHOM
JIBUKEHUY TOUYKHU?

r). a =a,+a, +a,

2. 3amaua 2.2, 2.50.

3anganme 40K.

1. Kakoii Bua umeet BekTopHas hopmyina yckopenus Kopuonuca?

a). a, =3(@, xV,)
0). a,=2(V, x@,)
B). &, =2(@, xV,)
r). a, =2(w, xV,)

2. 3amaua 2.10, 2.71.

3aganue 41K.

1. Ilo xakoMy mpaBUIIy oNpeaenseTcss HanpasieHue yckopenus Kopuoinnca
IIPU CJIOKHOM JIBUYKEHUU TOYKH?

a). Memepckoro
0). KykoBckoro
B). KoBanesckoit
r). HeroToHa

2.3amava 2.4, 2.27.
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3amanue 42K.

1. Tlo xako# hopmyse BeUHCIsAeTCS MOAYIb yekopenust Kopuonuca

a). a, =2w,|-V,|-sin &
6). a, =2w,|-V,|-sin a
B). &, =2o,|-V,|-cosa
r). a, =2, |-|V|-cosa

2. 3amaua 2.16., 2.54.

3amanue 43K.

1. Ckolbko ciiyyaeB paBeHCTBa HYJIIO yeckopeHus: Kopuosca cyiiectByeT?

a). JIBa

0). Tpu

B). UeTbIpe
r). [1a1b

2. 3anaya 2.12, 2.26.

3anganue 44K.

1. Kaxue npuuuHbI BBI3BIBAIOT MOsIBIIEHUE yecKopeHus: Kopuomnuca?

a). BnusiHue mepeHOCHOTO BpalleHUs] Ha U3MEHEHHUE BEKTOpPa OTHOCUTEIbHOU
CKOPOCTH IO HAMPABJICHHUIO W BIUSHUE OTHOCUTEJIBHOTIO JBWKEHHS TOUYKH Ha
M3MEHEHUE NIEPEHOCHON CKOPOCTH I10 BEJIMUYMHE.

0). BausiHue OTHOCUTENBHOTO BpalleHUs] HA U3MEHEHHUE MePEHOCHON CKOPOCTH
110 BEJINYMHE

B). BiusHue nepeHoCHOro BpalleHusi Ha U3BMEHEHHUE MEPEHOCHON CKOPOCTH MO
BEJINYMHE
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F). BiausHue OTHOCHUTEIBLHOIO ABMIKCHHUS TOYKM Ha HU3MCHCHHC BCKTOpPA
OTHOCHUTEJIbHOM CKOPOCTH 110 HAIIPABJIICHUTIO

2. 3amaua 2.11, 2.28.

2.2. 3agaHO ypaBHEHUE [BUXKCHMS TOYkM I = 3ti + 4'[j. Onpenenuts
KOOPJAMHATHI X M Y TOYKK B MOMEHT BpeMeHH, Koraa I = 5 M. (4)

2.4. 3anaHpl ypaBHECHUs IBWXKCHHS TOYKH X= 3 COS t, y= 2 sin t. Onpenenuthb
paccTosIHME TOYKH OT Havyalla KOOpJUHAT B MOMEHT Bpemenu t= 2.5 c. (1.44)

2.10. 3anano ypaeHenne awxenns toukn ¥ = t21+ 2 t37 + 3k. OnpenenuTs MogyIb
CKOPOCTH TOYKH B MOMEHT BpeMeHu t= 2C (4.47)

2.11. Jlan rpaduk CKOpPOCTH IBMKEHHS TOYKH B MOMEHT v = f(t). Onpenenutsb
IPOMACHHBIN MyTh B MOMEHT BpeMeHu 1= 5¢, ,=2 ¢ (7,5; 3,0)

2.12. Jlan rpaduk CKOpPOCTH IBKEHHUS TOYKH B MOMEHT v = f(t). Onpenenutsb
NpOoiiIeHHBIN TyTh B MOMEHT BpemeHnu t;= 60c u t,= 30 ¢ (750, 375)

‘Vf’ KM/Y
90 ; UM/
60 21 ‘
30|/ - N
74
K 3agaue 2.12 K 3agaue 2.11

2.16. OnpenenuTh CKOPOCTh TOYKU B B MOMEHT BpemeHHu t= 6C, eciiu pacCcTOsTHUE
OA = 0,1 m,ayron e = 6t.(0,595)

b

K 3amaue 2.16

2.18. IIpoexkuust cxopoct Touku V,, = 2 cos?2mt. Onpenenuts KOOpPAMHATY X
TOYKH B MOMEHT BpeMeHu t=1C, ecnu nipu t, = 0 koopaunara x, = 0. (0)
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2.26. CKOJIbKO CEeKyHJ JO0JDKeH paboTaTh JBUraTellb, KOTOPBIA COOOIIAET paKeTe

yckopeHue 3g, 9ToObI CKOPOCTh PaKeThl B PSIMOJIMHEHHOM JIB>KEHUH BO3pOCTa C
3 o 5 kM/c? (68)

2.27. CamoneT mpu Mmocajgke Kacaercs MOCaJ0YHOM MOJIOCHI C TOPU30HTAIBHON
ckopocthto 180 km/4. Ilocime mpoGera 1000M camoneT ocCTaHaBIWBAETCS.
OnpenenuTts MOIYJb CpEHEr0 3aMeieHus camoneTa.(1,25)

2.28. Cxopocts aBTromMoOWiss 90 km/4. Onpeaenutb NyTb TOPMOXKEHUS 10
OCTAHOBKH, €CJIM CPEeHEE 3aMeJICHIE aBTOMOOMIS paBHO 3 M/c. (104)

2.47. YckopeHue NpsiMOJIMHEHHOTO JBIKEHU Touku a = t. OnpenenuTs CKOPOCTh
TOYKH B MOMEHT Bpemenu t = 3 ¢, ecniu nipu t, = 0 ckopocts V; = 2 M/c. (6,5)

2.48. Touka ABWXETCA TPSIMOJIMHEHHO c yckopenumeM a = 0,2t. Onpenenuthb
MOMEHT BpeMeHH {, korjla CKOpoCTh TOUKH OyJeT paBHa 2 M/c, ecinu mpu to = 0
ckopocTh Vo = 0 m/c. (4,47)

2.49. Touka aBuxercs mo npsamod OX ¢ yckopenueM ay = 0,7t. Onpenenutsb
KOOpAMHATY X TOUKM B MOMEHT BpeMeHu t = 5 ¢, eciu npu ty, = 0 cKOpoCTh
Vo = 0 M/c u koopaunara X,=0. (14.6)

2.50. Touka ABMXXETCA MO TPACKTOPUHU COTJIACHO ypaBHeHHMIO S = 15 + 4 sinmt.

VYkazath OkalIvil mociie Hadajia JBM)KCHUS MOMEHT BpEeMEHH 1, Ipu KOTOpOM
Sy =17 m. (0,167)

2.54. Touka nBWKETCS MO KpHUBOM cO ckopocThio s = 0.5t. Omnpenmenuts ee
koopauHaTy B MoMeHT BpeMeHu t =10 ¢, ecmumpu ty, = 0 S = 0. (25)

2.55. CkopocTth TOUKM 3a/1aHa ypaBHeHueM V = 0.2t. OnpenenuTs KpUBOJIUHEHHYIO

KOOpIUHATY S TOUKH B MOMeHT Bpemenu t =10 ¢, ecau npu t, = 0 KoopauHaTa
So= 0. (10)

2.71. VYrioBas CKOpPOCTh Te€Ja U3MEHSAETCS COrJJACHO 3aKOHy = —8t.
Omnpenenuth yroj noBopoTa Tela B MOMEHT BpeMeHu t= 3 c, ecnu npu 1,=0 yron
nmoBopoTta ¢, = 5 paz. (—31)

3aganus K TeKyuieMy KOHTpoJro. Paznen Jlunamuka.
3ananme 1/1.

1. ChopmyanpyiiTe 3aKOH HHEPUMH.

Omeemoi:
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1) [ox neficTBeM ypaBHOBEILIEHHOM CUCTEMbI CUJI MaTepHUalibHAs TOUKA
HaXOJUTCS B MIOKOE WJIK PABHOMEPHOM MPSIMOJIMHEITHOM JBUKECHUH.

2) Ilox neiicTBUEM YpaBHOBEIIEHHON CUCTEMBI CHUJT MaTepHUalIbHAs TOUKA
HaxXOJUTCS B PABHOMEPHOM MPSAMOJIMHEHHOM JIBUKEHUU.

3) [lox nelicTBreM HEYpaBHOBEIIEHHOM CUCTEMbI CHUJI MaTepuaibHas TOUKa
HAXOJIUTCS B MOKOE WIK PABHOMEPHOM MPSAMOJIUHEHHOM JIBH>KCHUH.

4) Ilon nelicTBUEM YPaBHOBEIICHHOW CUCTEMBI CHJI MaTepUaibHas TOYKa
HaXOJUTCS B MOKOE WM PABHOMEPHOM JIBUKCHUHU.

2. 3agaua 3.1., 3.21.

3ananme 2]1.

1. ChopmyaupyiiTe 3aK0H NPONOPIUOHAIBLHOCTH CHJIbI U YCKOPEHUSI.
®opmy.a Herorona.

Omeemui: 1) YckopeHue, mpuoOpeTaeMoe MaTepruaibHOW TOYKOM, TPSIMO
MPOTMOPIIMOHANILHO CUJIE U HAIIPaBJICHO BJIOJb JIMHUU €€ JCHCTBUS.

2) YckopeHnue, npruodpeTaeMoe MaTepuaibHOM TOYKOM,
MPOTIOPLIMOHAJIBHO CUJIC Y HAIMPAaBJICHO BJIOJb JUHUU €€ JICHCTBUSI.

3) Yckopenue, mpuodperaeMoe MaTepHATbHON TOUKOM, MPSMO
IPOMOPITMOHAIILHO CHJIE M HAIIPABJICHO IO KAacaTeJIbHOM K TPACKTOPUH €€
JIBIKEHUSL.

4) YckopeHnue, mpuodpeTacMoe MaTepruaaIbHON TOYKOMH,

MPOMOPIIMOHATIEHO CUJIE U HAIIPABJIEHO B CTOPOHY, OOPAaTHYIO IEWCTBUS CHUIIBI.

2. 3ampaua 3.10., 3.22.

3ananue 3/1.

1. CopmyanpyiiTe 3aKOH PaBEHCTBA ACHCTBUS U NPOTUBO/IEiCTBHS.

Omegempi: 1) Cuiibl B3aUMOJEHCTBUSA IBYX TOUEK PABHBI 10 BEJIUYHHE U
HaIpaBJIeHbl BI0JIb JIMHUU UX IEUCTBUS.

2) Cuiibl B3aMMOJICUCTBHS IBYX TOUEK PABHBI 110 BEJIMUYUHE U
HaIIPaBJICHBI BJIOJIb JIUHUU UX JICUCTBHS B OJIHY CTOPOHY.

3) Cuiibl B3aMMOJIEHCTBHSI IBYX TOUYEK PABHBI 10 BEJIMYMHE U
HaIpaBJICHbl BI0JIb IUHUU UX JEHCTBUS B IPOTUBONOIOKHBIE CTOPOHBI.
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4) Cuiibl B3aUMOJICUCTBUS IBYX TOUEK MPONOPLIMUOHAIBHBI UX Maccam
Y HaIpaBJICHBI BIOJb JUHUU UX JEHCTBHS B IPOTUBOIOIOKHBIE CTOPOHBI.

2. 3amava 3.11, 3.23.

3ananme 4/1.

1. ChopmyaupyiiTe 3aK0H He3aBUCUMOCTH JeHCTBHS CHJI.

OtBeThI: 1) YcKOpeHHe, oJTydaeMoe TOYKOW OT JESHCTBHUS Ha Hee HECKOJBKHIX
CHWJI, pAaBHO BEKTOPHOU CyMME YCKOPEHH, COOOMIAEMBIX TOUKE KaXI0U CHUIION
10 OTAEIBHOCTH.

2) YckopeHue, ojiy4aeMoe TOYKOM OT AEHCTBUS HA HEE HECKOIBKUX
CHUJI, PaBHO aJIre0Opanvdeckoi CyMMe YCKOPEHUH, COOOIIaeMbIX TOUKE KaXKI0H
CUJIOH IO OTAEIBHOCTH.

3) Yckopenue, noayyaeMoe TOUYKOU MIPH IEUCTBUH HA HEE
HECKOJIBKUX CHUJI, PABHO T€OMETPUUYECKOU CyMME YCKOPEHHH, COOOIaeMbIX
TOYKE Ka)JIOW CHJION IO OTAEIIBHOCTH.

4) YckopeHnue, mojiydaeMoe TOUKON OT JEHCTBUS Ha HEE€ HECKOJIBKUX
CHUJI, PaBHO CYMME YCKOPEHUH, COOOIIaeMbIX TOUKE KaXKI0W CUJION 1O
OTIIEJTLHOCTH.

2. 3agaua 3.3., 3.24.

3ananue 5/1.

1. Hanumure (CKAXKNTe) BbIPAaKeHUE CUJIbI MHEPUUH M.T. (MATEepUATbHOMI
To4kH). K kakomy Tes1y npmijio:keHa cuia uHepuuu?

Omgempi: 1) ®=ma 2) ®=mv 3) ®=mv’ 4) ® = mav

a. K reny, coobmaromemy ganHoiu Touke yckopenue. 0) K Touke, Ha
KOTOPYIO
JIEUCTBYET CUJIA.

2. 3agaua 3.4., 3.25.

3ananue 6/1.
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1. Hanummure (CKaKuUTe) BHIPAKEHHUA KACaTeJIbHOI U HOPMAJIBHOM CHJI
uHepuuu. Kak oHM HanmpaBJieHbI?

Omgempi: 1) ®.=ma ®,=mv’ 2)®,=ma ®,=mv¥/2 3)®.=ma, D,
=mvip 4) ®.=-ma ®,=mv’/R (R - paauyc kpyra).

2. 3agaua 3.5., 3.26.

3ananme 7.

1. Hanumure (CKa’KNTE) BHIPAKEHUs BPaIIATEIbLHON H
HeHTpoOexkHoi cui1 nHepuuu. Kak oHn HanpaBJjieHbl?

Omgempi: 1) @ =ma ®"=mv* 2) ®*=ma ®"=mv¥/2 3) D" =-
ma. ®"=mv/p 4) ®* =-ma ®"=-mv’/R

2. 3axaua 3.6., 3.27.

3ananue 8/1.

1. Hanumure (CKaXKUTe) BBIPAKEHUS] NMEPEHOCHON W OTHOCHTEJIbHOM
CWJI HHepUuM, a Takxke cuiay wuHepuuu Kopuosmca. Kak ounm
HANpaBJIeHbI?

Omgemui: 1) ®,=ma @, =mv’ ®.= 2(oxv) 2) D, =-ma. @, =-ma, D,
= -ma, 3)D.=-ma, ® =mvi/p ®.= 2(exv) 4) D®.=-ma @, =ma, D,
= 2m(@xV).

2.3agaua 3.7., 3.28.

3ananue 9/1.

1. Hanuwmume eeKmopHoe ypasHenue OUHAMUKU M.H1.
Omeemui: 1) ma=YF 2)ma=>F 3)ma=>F 4) ma=-2F;.

2. 3amaua 3.12., 3.29.

3apanue 101,

1. Hannmute nuddepeHnuaibHbie ypABHEHHUS M.T. B IPOEKIUAX HA
OCH IeKapTOBOH CHCTEMbl KOOPAHHAT.
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Omeempi: 1) ma, = 2 F; ma,=2F, ma,=2F; 2) ma,=2Fyx ma,=2Fj
ma, = 2Fi; 3) may = -2Fix may, =-2Fy, ma,=-2F4) ma,=2Fy ma,=2F;
ma, = 2 Fix

2. 3ampava 3.13., 3.30.

3ananue 111,

1. Hanumure auddepeHunanbHble ypaBHEHHS M.T. B IPOEKIUAX HA
OCH eCTeCTBEHHOI CHCTEeMBbI KOOPAHHAT.

Omeemur: 1) ma, = 2 Fi; ma,=2F, ma,=2Fy 2) ma,=-2F, ma,=-2Fi,
may, = -2 Fip 3) ma, = 2Fi; ma, = 2Fi, 0=2XFj4) ma, =2F, ma,=2XFj
may, = 2Fi;

2. 3axaua 3.14., 3.31.

3ananue 12/1.

1. Chopmyampyiite 1Be 3a1a4u JMHAMUKHA TOYKH.

Omeempi: 1) 1-s (npsimasi) 3a1a4a: 10 3aJaHHBIM CHJIaM OITPEICIIUTh
ypaBHEHUS ABUXKEHUsS TOUKH; 2-51 (0OOpaTHas) 3a7a4a: 1o 3aJaHHbIM
YpaBHEHUSIM JIBUYKEHUS TOUKH OTPEJIEIUTh ICUCTBYIONINE HA HEE CUJIBI;

2) 1-s1 (mpsiMast) 3a/1a4a: 1Mo 3aIaHHBIM YPABHECHUSM JIBUKCHUS TOYKU
OIpENENTUTh IEHCTBYIOIINE HA TOUKY CUJIbL; 2-51 (0OpaTHast) 3aJaya: 1o
3aJIaHHBIM CUJIaM OIPEAENIUTh CKOPOCTh M YPABHEHUS IBUKEHUS TOUKHU;

3)_1-a (mpsimast) 3aja4a: 1Mo 3aJaHHBIM CHJIaM ONPEICIIUTh IBUKCHUE
TOYKHU; 2-5 (0OpaTHas) 3aja4a; 1o 3aJaHHOMY JBH)KCHUIO TOYKH ONPESTUTh
YCKOPEHUE TOYKH;

4) 1-s (mpsimasi) 3aa4a; 10 3aJJaHHBIM CHUJIaM OIIPEICIIUTh CKOPOCTh
TOYKH; 2-51 (0OpaTHas) 3a/a4ya; 1o 3aJaHHOMY JBUKEHHUIO TOUKHU OMPEICTUTH €€
YCKOPEHHE;

2. 3agaua 3.15., 3.32.

3ananue 13]1.

1. YTo Takoe NOCTOSTHHbIE MHTETPUPOBAHUSA M KAK OHH

onpeaeasrorcs?
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Omegem: 1) ITO NOCTOSHHbBIC BETUYHUHBI, 100aBIsieMble IPU UHTETPUPOBAHUU C
LEJIBbI0 YUeTa HauyaJIbHbIX YCIOBUM — HAYaJIbHBIX KOOPJAUHAT U CKOPOCTH TOUKH.

2) DTO NOCTOSIHHBIE BEJIMYUHBI, T00ABIIIEMbIE ITPU UHTETPUPOBAHUU
(MHTErpabl — HEOIIPEAEIICHHBIE) C LIETbIO0 YU€Ta HAYaJIbHbIX YCIOBUN —
HavyaJbHbBIX KOOPJMHAT U CKOPOCTU TOYKH.

3) OTO NOCTOAHHBIE BETUYUHBI, JOOABIIIEMbIE IPU UHTETPUPOBAHUH
(MHTETpaJibl — ONPE/ICNICHHBIE) C LIETBI0 YUeTa Ha4YaJbHbIX YCIOBUN —
HaYaJIbHBIX KOOPAUHAT U CKOPOCTH TOUYKH.

4) DTO MOCTOSIHHBIE BEIMYUHBI, T0OABIIIEMbIE TTPU UHTETPUPOBAHUU
(MHTErpaJibl — HEOMPEICICHHBIE) C IIETbI0 YUeTa HauadbHbIX KOOPJIMHAT.

2. 3ampava 3.16., 3.33.

3ananue 14 /1.

1. Yo Ha3pIBaeTcsa HAYaJIbHBIMH YCI0BUAMM 3a1aYN III/IHaMI/IKI/I?

Omegem: 1) 310 HaYaIbHBIE CKOPOCTh M YCKOPEHHE TOUKH. 2) ITO HauaIbHBIC
KOOPAMHATHI U CKOPOCTh TOYKHU. 3) DTO HayaJIbHbIE KOOPAWHATHI U YCKOPEHHE
TOUYKH. 4) DTO Ha4YaJIbHbIE KOOPAUHATHI TOUKH.

2. 3axaua 3.18., 3.35.

3ananue 15/1.

1. Yro Takoe cBOOOAHBIE KOJIe0aHUS MAaTePUAJILHON TOYKHU?

Omegem: 1) D10 KONeOaHMs, BOHUKAIOIINE MMPY OTKJIOHCHUH MaTepUATTLHOM
TOYKH OT ITOJIOXKEHUS PAaBHOBECHSI.

2) 910 KoaeOaHUsI MAaTEPHAIBHOM TOYKH, BO3HUKAIOIIHE 10T JICHCTBHEM
MIEPUOIUYECKOUN CHUJIBI.

3) D10 Konebanwsi, BOSHUKAIOIIKE MPU COOOIICHUH TOYKE HaYaIbHOU
CKOPOCTH H / MJIN OTKJIOHCHHUS.

4) 910 KosebaHus1, BOSHUKAIOIINE MTPU IEHCTBUU HA TOUKY KaKOU-1100
CHJIB.

2. 3ampauya 3.17., 3.36.
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3aganme 16/1.

1. Kakoe u3 3TuX YypaBHeHUi siBJsieTcs auddepeHnua bHbIM
YPaBHEeHHEM CBOOOIHBIX KOJIe0aHUH TOYKH B cpeje 0e3
CONPOTHBJICHUS.

Omegem: 1) ma+mv+cx =0 2)mv+cx=0 3)ma+cx=0 4 ma+hbv=0

2. 3axaua 3.19., 3.37.

3ananue 17/1.

1. Hanumure nuddepenuaibHoe ypaBHeHHe CBOOOIHBIX KoJIeOaHu
B Cpe/e ¢ CONPOTHBJICHHEM.

Omeem: 1) ma+mv+cx =0 2)mv+cx=0 3)ma+cx=0 4) ma+bv+cx =
0

2. 3ampauva 3.20., 3.38.

3ananue 18/1.

1. Hanumwure BUA pemieHus 1ud¢. ypaBHeHUsi CBOOOAHBIX KOJIeOaHUit
M.T. B cpeie 0e3 COnpOTUBJICHUS.

Omsem: 1) x = C, coskt + C, sinkt 2) x =e ™ C1coskt + C, sinkt 3) x = Ae™
sin(kt+o)

4) x =.e ™ (C, coskt + C, sinkt)
2. 3axaua 3.9., 3.37.
3ananme 191,

1. Hanumute Buja pemenns 1ud¢. ypaBHeHHsI CBOOOIHBIX KOJIeOaHNH
M.T. B CpeJie C COMPOTHBJIEHHEM. Y CJIOBHE BO3HUKHOBEHUS
KOJIeOaAHUIA.

Omeem: 1) x = C, coskt + C, sinkt; 2) x =e ™ C1coskit + C, sinkt
3) x = C; coskt + C, e™ sinkt; 4) x =& ™ (Cy coskyt + C, sinkt)
2. 3agaua 3.10., 3.40.
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3apanue 20/1.

1. Kak onpeacaaroTCda 4acrtorTa U NEpuox CBOGOI{HLIX Ko0JIeOaHu# 1o
MacCce M.T. H dKECTKOCTH l'[py)l(l/IHLI?

Omsgem: 1) k=c/m; T=2n/m 2)k=vc/m; T=2n/k 3)k=(c/m)?* T=mnlk
4)k=mlc; T =2nk.
2.3amauva 3.11., 3.41.

3ananme 211,

1. Kakas Touka Ha3bIBaeTCsi HECBOOOIHOM M YTO TaKoe peaKkuusi CBA3u?

Omegem: 1) D10 TOYKAa, KOTOpas [IBHXKETCSI C YCKOpeHHeMm. 2) IT1o
HENOJBMKHAs Touka. 3) DTO TOuYKa, cBOOOJA ABM)KEHUS KOTOPOH OrpaHHyeHa
OpyruMHU TenaMu. 4) 9To MacCUBHAsI TOUKA.

2. 3amgauva 3.50., 3.70.

3ananue 22/1.

Kakoe TeJ10 Ha3bIBaeTCs TBEPAbIM?

Omeem: 1) PaccTosiHue Mexly BCeMH TOUKaMu paBHbI. 2) PaccTosiHue Mexy
BCEMU TOUKaMHU HE paBHBI. 3) PaccTossHre Mex Ay T0OBIMU IByMsI TOUKaMU
nocTosIHHO. 4) Paccrosinue Mexay Jr00bIMU ABYMSI TOUKAMH PABHBI U
MOCTOSTHHBI.

2. 3amaua 3.51., 3.71.

3ananue 23/1.

1. Ykaxure nudpepeHunaIbLHOE YPABHEHHE €r0 MAJIbIX CBOOOIHBIX
KOJIe0aHMH MaTeMaTHYeCKOT0 MasiITHUKA.

Omeem: 1) ma +bv+cx =0 2) me =F,.; ma, =F, 3) Joe = F 4) Joe = My(F)

2. 3agaua 3.75, 3.53.
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3ananme 241,

1. TlpuBenuTe pemieHue KOJeOaHUH MaTeMaTHYeCKOT0 MasiTHUKA (B cpeje
0e3 conpoTUBJIeHNs) U MOSICHUTE €ro0.

Omeem: 1) ¢ = C,coskt + C, sinkt 2) ¢ = e ™ C1coskst + C, sinkt
3) ¢ = C, coskt + C, e™ sinkt; 4) ¢ = ™ (Cycoskyt + C, sinkt)

2. 3ampava 3.76, 3.93

3ananue 25/1.

1. Hanumure nudpepennuaibHoe ypaBHeHHEe OTHOCUTEILHOI0
ABMKEHUS M.T. (YpaBHeHue HbI0TOHA 1UISI OTHOCUTEJIBLHOIO ABUKEHUS

M.T.).

Omeem: 1) ma+mv+cx =0 2)mv+cx =0 3) ma, = 2F + D, + D,

4)ma, =2 F+ D, + D,

2. 3ampaua 3.77, 3.94

3ananue 26/1.

1. HanumuTte BbIpa;KeHUs MEPEHOCHOH, 0THOCHTEIbHOW M KOPHOJINCOBOI
CUJI MHEPUHUHU M.T. U MOSICHUTE UX.

Omgempi: 1) ®.=ma @, =mv’> @.= 2(oxv) 2) D.=-ma, O =-ma, D,
= -ma; 3) ®.=-ma, ®,=mvi/p ®.= 2(wxv) 4) D,=-ma O, =ma, D,
= 2m(®xV)

2. 3ampaua 3.54, 3.74.

3ananue 2711

1. JaiiTe onpeaejieHue MeXaHH4YeCKOH cucTteMbl (M.C.).
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Omeem: 1) COBOKYITHOCTh MaTepUAIbHBIX TOUEK. 2) COBOKYITHOCTD
B3aMMOJICHCTBYIOIIUX MEXKAY CO00M MaTepranbHbIX ToueK. 3) Cobpanue
MaTepuaibHbIX ToUeK. 4) COBOKYIMHOCTh MaTepUATbHBIX TOUEK, YACTh U3
KOTOPBIX B3aUMOJEHCTBYET MEKIY COOOM.

2. 3ampauva 3.55, 3.75

3ananue 28/1.
1. Yemy paBHa Macca MeXaHUYECKOI CHCTEMbI?

Omeem: 1) Macce Bcex Touek cuctembl. 2) Macce caMol TSKenoil TOUKU
cucteMsl. 3) Macce camoit TsKeIoN U JIETKOM Touek cuctembl. 4) Macca
CUCTEMBI BCETla paBHA HYJIIO.

2. 3ampauya 3.81, 3.60.

3ananue 29/1.

1. Kakue cijibl ABJISIIOTCA BHYTPCHHUMM, a KaKH€E BHEIIHUMHU ?

Omeem: 1) ITO CUIIbI B3aUMOJECHCTBHS MEXTY TOUKAMHU CaAMOW CUCTEMBI. 2)
DTO CuJlbl, IEUCTBYIOIINE TOYKH CUCTEMBI CO CTOPOHBI TOUYEK, HE BXOIAIINX B
Hee. 3) DTo cuiibl, JeHCTBYIOIINE TOUKU CUCTEMBI CO CTOPOHBI TOUEK, HE
BXOASIIMX B HEe. 4) DTO cuiibl, JEHCTBYIOIIME HA TOYKU CUCTEMBI CO CTOPOHBI
JTOOBIX JPYTUX TOYEK.

2. 3ampauva 3.82, 3.98

3ananue 301,

1. Kakumu cBoiicTBaMHu 00,1aJa10T BHYTPEHHUE CHJIbI?

Omegem: 1) Bce BHyTpeHHUE CUIIBI paBHBI Mex 1y co00il. 2) Cymma
BHYTPEHHHUX CUJI paBHA HEKOTOPOU MOCTOSIHHOM BennuuHe. 3) BHyTpeHHue
CHUJIbI PaBHBI BHELITHUM CHJIAM.

4) CyMMa BHYTPEHHUX CUJI paBHA HEKOTOPOU MOCTOSHHOW BEJIMYMHE.

2. 3agaua 3.83, 3.100

3ananue 31/1.



1.Ykaxxure ¢popmyJ1y BBIYUCICHHUS LEHTPA MACC CUCTEMBI.

Omeem: 1) Xc = 2MiX; 2) Xc = 2MiXi/l2m; 3) Xc = 2MiXiy; 4) Xc = mXX;

2. 3ampava 3.84, 3.65

3ananue 32/1.

1.Ykaxure TeopeMy 0 ABMKEHUH LIEHTPA MacC TBEpAOro reja (aajee -T.T.).

Omeem: 1) Mac = 2 Fouymenmx- 2) Mac = 2 Fayemmmx. 3) Mac = 2F.
4) Mac = ZM(FI BHYTPCHHHX)*
2. 3ajgauva 3.85, 3.63

3ananue 33/1.

1.Kakoe Tej10 Ha3pIBaeTCs TBEPAbIM?

Omegem: 1) PaccrosiHue MeX 1y BCeMHU TOUKaMH paBHbI. 2) Paccrosinue Mexay
BCEMU TOUKaMU He paBHbI. 3) PaccrosiHue Mexay TI00bIMU IBYMSI TOUKAMHU
NOCTOSHHO. 4) PaccrosiHue Mexay Tr00bIMH IByMsI TOYKAMU PaBHBI U
IIOCTOSIHHBI.

2. 3ampauya 3.53, 3.74.

3ananue 34 /1.

1.Ykaxkurte (opMyJibl OJSIPHOTO MOMEHTA HHEPUMH T. TeJia (TOYHYIO U
NPUOJINKEHHY0).

Omsem: 1) J, = Xmipi® 2) Jo = Xmip; 3) Jo = Zmip;’/ Xm; 4) Jo = [ pdm 5) Jo =
Ipz dm

2. 3axaua 3.62, 3.97.
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3apanue 35/1.

1.Ykaxure ¢opmMyJibl 0CEBbIX MOMEHTOB MHEPLMH TeJIa.
Omegem: 1) J, = Ymi(y*+z) 2) Iy = Xmi(yi-z) 3) I, = Zmipi’/ Xm; 4) J, =
fpdm 5) J, =J.(x2 +y?)dm

2. 3amaua 3.70, 3.54.

3ananue 36/1.

1.Ykaxure nudpepeHunaibHoe ypaBHEHHE BPAIIATEIbHOIO IBUKEHUS
TBEPAOIO0 TeJia.

Omeem: 1) 3,L=3M, 2) 3, 52=3M, 3) 3, L-FF 4)3,2-3F

2. 3agaua 3.71, 3.55.

3ananue 37/1.

1.Ykaxure cucremy qudpepeHunaIbHbIX YPABHEHUI II0CKOTO
JABHUKEHHMSI TBEPAOIO TeJia.

Omegem: 1) Ma, = ZF Jd—(p ZM 2)|v| ZF Jd—(p ZM

3) M— ZF J d—“’_ZM 4) Ma. =3 F; J (:j_CtOZZM‘

2. 3axaua 3.72, 3.56.

3ananue 38/1.

1.Ykaxure npunuun JanamoOepa 1y MaTepuajibHOH TOYKH.

Omeem: 1) > F+N+®=0 2) ma=> F+N+® 3) Y F*+®=0
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4) > F+N+®. +@,=0

2. 3agaua 3.73, 3.57.

3ananue 39/1.

1. Ykaxute ¢GopMyJibl IJIOCKOCTHHIX MOMEHTOB HHEPIIUM TeJia.
M: 1) JOxy = Zmizi2 2) JOxz = Zmi(yiz'l'ziz) 3) JOyz = Zmixizl Zmi
4) J oxy =Izdm 5) J, :Iz2 dm

2. 3ampaua 3.74, 3.58.

3ananue 401,

1. Ykaxurte (opMyJbl HEHTPOOEKHBIX MOMEHTOB MHEPIUH TeJla.

Omeem: 1) J,, = Smizi¥ 2) Iy, = SMixizi 3) Jy; = Smixi?/ Xm; 4) I = [zdm 5)

J,, =J'xzdm
\

2. 3agaua 3.75, 3.59.

3ananue 41/1.

1. Uro Takoe paanyc HHEPUHUHU Teja?
Omgem: 1) p=Jo/M 2) 2) p,=[3,/M 3) p,=,/3?/M* 4) p,=M/],

2. 3axaua 3.76, 3.60.

3ananue 42/1.

1. Chopmyaupyiite (Hanummte) Teopemy LlTeiinepa — I'oiirenca.

Omeem: 1) J =3 +Md® 2) J,=J3,+Md 3) J,=J,+VMd 4) J, =], +d?

2. 3axaua 3.77, 3.61.
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3ananue 43/1.

1.YUemy paBeH MOMEHT HHEPUHH OJHOPOTHOI0 CTEP:KHS OTHOCHTEIbHHO
oCcH, NpOXojAsiieil 4Yepe3 ero HEHTP THAKECTH MEePHEHIUKYJISIPHO K
CTEPKHIO?

Omegem:1) 3, =— 2) J,=—

2. 3axaua 3.78, 3.62.

3ananue 44 /1.

1. Yemy paBeH MOMEHT HHEPUMHU OJTHOPOJIHOI0 CTEPKHA OTHOCUTEIHLHO
oCH, POXOAsilIel Yepe3 KpPail CTeP:KHS NEePHEeHINKYJISIPHO K HeMy?

Omegem: 1) Jzzﬂ. 2) Jzzﬂ. 3) Jzzm_|2_4) JZ:m_P_
12 3 12 3

2. 3agaua 3.79, 3.63.

3ananue 45/1.

1. Yemy paBeH MOMEHT WHEPHUH OJHOPOJHOTO TOHKOIO JHCKA
OTHOCHUTEJILHO OCH Z, POXO/Isiliel Yyepe3 ero 1.T. U NeprneHIuKyJIsIPHO K
ero IJocKocTu?

Omeem:1)J,=mR/2 2)J,=mR*2 3)J,=mR*4 4)J,=mR*/8
2. 3ampauya 3.80, 3.64.

3ananue 46/1.

1.Yemy paBeH MOMEHT MHEPUUH OJJHOPOJIHOI0 TOHKOIO IUCKA
OTHOCHUTEJILHO €ro q[uamMerpa?

Omgem:1)J,=mR/2 2)J,=mR%*2 3)J,=mR%4 4)J,=mR*/8
2. 3axaua 3.81, 3.65.
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3ananue 47]1.

1.Ykaxure popmyJy KOJIUYECTBA ABUKECHUA M.T.?

Omegem: 1) mv> 2) mv/2 3) mv 4)mv/2
2. 3agauya 3.83, 3.66.
3ananue 48]1.

1. Ykaxkure ¢gopmyJibl BLIMHCIEHUS MMITYJIbCA OCTOSTHHOM M MEePeMEHHOM
CHJIL.

Omaem: 1)S=Ft 2)S=F 3) s=[F@)dt 4) S=[Fcosadt

2. 3ampauva 3.84, 3.67.

3ananme 49/1.

1.Ykaxkure TeopeMmy 00 U3MEHEHHH KOJINYECTBA JIBUKEHUS M.T.

Omgem: 1) mv—mvo=S; 2) mv>—mvy’ = S; 3) mv?/2 —mvy’/2 =S 4) mv?/2
—mv? = A (A — pabora cis).

2. 3amgauya 3.85, 3.68.

3ananue 50/1.

1.IlpuBeaure (popMyJibl BLIYUCICHUS KOJIUYECTBA [IBHKECHUS
MexaHudeckoi cucrembl (M.C,).

Omegem: 1) Q=>"my,2) Q=> mv’ 3) Q=>mv?/2 4)Q =My,
2. 3axaua 3.86, 3.69.

3apanue 51/1.

1.Ykaxkure Teopemy 00 u3MeHEeHUH KoaudecTBa ABm:keHus1 M.C.

Omgem:1) Q-Q, =38/ 2) Q-Q, =25 3) Q-Q =25+ S"
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4) Q-Q,=>S'+> F't
(unmexc |_oTHOCHTCS K BHYTpeHHMM criiaM; E — K BHEITHUM).

2. 3ampauva 3.87, 3.70.

3ananme 52/1.

1. Vkaxwure ciaeICTBUS U3 TEOPEMBI 00 N3MEHEHUHU KOJINYECTBA IBUKEHUS
M.C. (3aKOHBI COXpaHEHUS).

Oteer: 1) Q=Qp 2)Q=0 3)Qx—Qux=0 4)Qo=0.
2. 3ampauva 3.88, 3.60.

3ananme 53/1.

1. Ykaxure TeopeMy 00 H3MEHEHHH KOJIMYECTBA JBIKCHUS B IPUMEHEHUHU K
JIBIDKCHUIO CILIOITHOM cpejibl (Teopema Ditiepa).

v,=0 2) FP+F™4m

cex

OtBet: 1) F +F™ +m_V, +m

CeK

\_/l_mcek\_IZZO
3) mv+m,V,=0 4) F*+F™ +m_v,—m_V, =0

ceK cex cex

2. 3ampauya 3.89, 3.61.

3ananue 54 /1.
1.YTo Takoe MOMEHT KOJINYECTBA ABMKEHHSI MAaTEPUATIbHON TOUKH?
OtBet: 1) k,=FxF; 2) k,=Fxmv 3) k,=rxF 4) k,=rxm?

2. 3agauva 3.90, 3.62.

3ananue 55/1.
1.IlpuBenuTe TeopeMy 00 M3MEHEHUH MOMEHTA KOJIMYECTBA JBUKCHUS TOUKH.

dky _

& g 3) dky mv

Omer: 1) Xo_rxE 2) To_p 3) To_primy 4)
dt dt dt

2. 3axaua 3.91, 3.63.

3ananue 56 /1.

1.3aK0OHBI COXpaHCHUA MOMCHTA KOJIMYCCTBA JIBUKCHHA M.T.
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Otset: 1) kg=const 2)ky=1 3) %zzmo( ) 4) %:const

2. 3agaua 3.92, 3.64.

3ananue 57/1.
1. KuneTnueckas sHeprusi MaTepUAIBHOU TOUYKH.

OtBer: 1) T=mv* 2) T=mVcos(M-V) 3) T=mv 4) T :mTvZ

2. 3agaua 3.93, 3.65.

3ananue 58/1.

1. Teopema 00 U3MEHEHNN KMHETHYECKOW SHEPTUH MAaTepUaIbHON TOUKH.

Otser: 1) mé —mé =3 A 2) mTVZ_%zz/\ 3) mv-mv=Y A 4) mTVZ_%ZZFi

2. 3ampauva 3.94, 3.66.

3apanue 59/1.

1. Kuneruueckas sueprust M.C.
2

i=1

2. 3amgauya 3.95, 3.67.

3apanue 60/1.

1 Kunetnueckas OHCPIrusg TBEPAOIro TCia IIPH IMOCTYNATCIIBHOM €ro ABUKCHUU.

Omer: 1) T=" 2) Tome 3 T-M 4y 72

2. 3axaua 3.96, 3.68.

3apanue 61/1.

1. Kunetndeckas sHeprusi TBEpIOro TeJia MPU BPaILlaTeIbHOM €T0 ABUKECHUH.

OrBer: 1) T= ‘]ZZV 2) T=3,V 3) T=‘]22w 4)T= M2a)2
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2. 3axaua 3.97, 3.50.

3ananue 62/1.
1. KuHnetndeckas sHEprust TBEpIOro Tejia MPH MJIOCKOM €ro JIBMYKEHUHU.

2 2 2 2 2 2
Ortser: 1)T=J22V +MTV 2) Toav2em? 3) T=22 Mgy p Mo My

— +
2 2

2. 3ampauva 3.98, 3.51.

3ananme 63/1.
1.Teopema 06 n3mMenenun kuHeTuueckoit sueprun M.C.

OtBer: 1)T—T0=ZA, 2)T—T0=ZAEi 3)T—TO=ZAEi+ZA'i 4)T_T0=ZFEi

2. 3amgauva 3.99, 3.52.

3ananue 64 /1.

1.Yto Takoe ko3 PUIIUEHT BOCCTAHOBIEHUS MpU yAape?

: _u _h _ _
Ommer: 1) k=2. 2) k-1.3) & \/;4)k J;

2. 3apgaua 3.100, 3.58.

3aavu K TeKylneMy KOHTPOJII0 (JUHAMUKA)

3agaya 3.1. Touka maccoit m = 4 KT ABMIKETCS TO TOPU3OHTAIBHOM MPSMON C
yckopenuem a = 0,3t. Onpeaenuts MOAYJb CHUJIbI, ACHCTBYIOIIEH Ha TOYKY B
HaIpaBJICHUM €€ JABUXKEHUSI B MOMEHT BpemeHu t = 3 c. (3,6)

3apmava 3.2. YckopeHHe NBHKEHUS TOYKH Maccod m = 27 Kr 1O OpsIMOM 3aJ1aHo
rpadukom ¢yHkuuu a = a(t). OnpeaenuTs MOIyJIb PaBHOJACHCTBYIOIICH CHII,
MPUJIOKEHHBIX K TOUKE B MOMEHT BpemeHu t =5 c. (4,05)
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K 3agaue 3.2. K 3agaue 3.5.

3agaua 3.3 [letanp maccoit m = 0,5 Kr CKOJB3UT BHU3 MO JOTKY. [log xakum

YyIJIOM K TOPHU3OHTAJIBHOW TIOCKOCTH JOJDKEH PacrojiaraTbCs JOTOK, JUIS TOTO
2

4yTOOBI JI€TANIb JABUTANACH C YCKOpEHHEM a=2M/c” ? YTOJ BBIpa3uTh B Ipajiycax.

(11.8)

3apaya 3.4 Touka maccoll m=14 Kr IBHDKETCS MO TOPU30HTAIBHON ocuOXx ¢
yckopenueM a, = Int. Onpeneiauts MOAY/Ib CHIIBI, ACHCTBYIONICH HAa TOYKY B
HaIpaBJICHUM JBIKCHHUS B MOMEHT BpemeHu t =5 ¢. (22,5)

2
3apaua 3.5 Tpakrop, ABUTASICH C YCKOPEHHEM a = 1 M/C” 1TO TOPU30HTAIILHOMY
Y4acCTKy IyTH, MEPEMEIIAET HArpykeHHble caHu Maccoil 600 kr. Ompenenutb
CHJIy TSTH Ha KpPIOKE, eclii KOd(QQUIIMEHT TpeHus ckoimkeHus caneit f= 0,04.

(835)

3agmaya 3.6 Teno maccoit m = 50 Kr, MOJABEIICHHOE HAa TPOCE, IMOJHUMACTCS
BEPTHUKAJILHO C ycKopeHueMm a = 0,5 m/c?. OnpenenuTs CUly HaTSHKEHHS Tpoca.
(516)

3agaua 3.7. CkopoCTh ABWKEHUA TOYKM Maccoud m = 24 Kr mo mpsMou 3ajaHa
rpadukom ¢yHknuu V = V(t). Onpenenurb MOIyJIb PaBHOACHCTBYIOMIEH CHII,
JEUCTBYIOIUX Ha TOUKY. (36)
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K 3agaue 3.7 K 3agaue 3.12

3agaua 3.8. MarepuanbHasi TOUka Maccod m = 12 Kr ABMIKETCS MO IMPSIMOU CO
1 9 .
CKOpPOCTBIO V = e, Onpenenuts MOAYJb PaBHOJCUCTBYIONIEH  CHII,
JEUCTBYIOUIMX HA TOUKY B MOMEHT BpeMmenu t = 50 c. (178)

3agaua 3.9. OnpenenuTh MOAYJIb PABHOACHCTBYIOMICH CHII, ACHCTBYIONIUX Ha
MaTepHaJIbHYI0 TOYKY Maccod m = 3 KI' B MOMEHT BpeMeHu t = 6 ¢, eciu oHa
IBIDKETCS 110 ocH Ox COTTIAcHO ypaBHeHuo x = 0,04t. (4,32)

3amaya 3.10. MaTepuanbHas Touka Maccoit 1,4 Kr IBMXKETCS TIPSIMOJUHECHHO T10
2 . .
3aKkOHYy X = 61°+6t + 3. Omnpemenuts MOIYNTh PaBHOACHCTBYIOIICH CHII,
MPHIIOKEHHBIX K Touke. (16,8)

3agaua 3.11. Tesno nBuxkeTcs BHU3 MO TJIABOM IUIOCKOCTH, KOTOpasi HAKJIIOHEHA
noj yrjioMm a = 25° k ropuszoHTy. OnpenenuTh yckopenue tena. (4.15)

3amgaua 3.12. MarepuanbHasi TOUKa MacCol m = 5 KT JBWXKETCS MOJI ACHCTBUEM

cun F; =3 Hu F, == 10H. Onpeaenuts Npoeku0 YCKOPEHUSI TOYKH Ha ochb Ox.
(1,13)

3amgaua 3.13. Teno nBUXETCS BHU3 1O HAKJIOHHOM IIEPOXOBATOM MJIOCKOCTH, KOTO-
pas obOpa3yer ¢ ropuzoHToM yroa 40° . OnpenenuTh yCKOpEHHE Teja, €CIIH
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ko3 urmeHT TpeHus ckonbxenus f= 0,3. (4,05)

3amaua 3.14. MaTtepuanbHas Touka Maccod M = 9 Kr JIBMXKETCS B MPOCTPAHCTBE

o aefictBueM cuibl F = 5i+ 6j + 7k. Onpeeauts MOAY/Ib YCKOPEHHUS TOUKH.
(1,17)

3amgaua 3.15. MoTtopHas nojaka mMaccoit m = 200 Kr 1ocie 0OCTaHOBKH MOTOpa JBU-
KETCSl MPSIMOJIUHENHO, MTPEO0JI0JIeBasi CONMPOTUBIICHUE BOAbL. Crila COMPOTUBIICHUS
R = 4V . OmnpenenuTh yCKOPEHHE JIOIKH, KOTa ee CKopocTh V =5 m/c. (—0,5)

3amgaya 3.16. MarepuanbHasi Touka M Maccod M JBMXKETCA MO TOPU30HTAIBHOU
ocu Ox mox aeiictBueM cuibl F = 2m(x + 1). OnpeaenuTs YCKOpPEHHE TOYKU B
MOMEHT BpeMeHH, Korja e€ koopauHata x = 0,5 m. (3)

3amauya 3.17. Ha matepuanbHyto Touky Maccoi m = 200 Kr, KOTOpasi HAXOAUTCS Ha
TOPU30HTAJIBHONW MOBEPXHOCTH, JIEUCTBYET BEpPTHUKaJIbHAs MOJAbEMHas cuia F =
10t%. OnpenenuTh BpeMs t, IpH KOTOPOM HAYHETCS ABIKeHHE TOUKH.(14,0)

3amaya 3.18. Teno maccont m. = 20 Kr magaer no BEPTUKAINA, CUJIAa COIPOTUBIICHUS
Bo3ayxa R = 0,04 V. OnpenenuTh MAKCHMAIBHYIO CKOPOCTh Magenus tea. (70,0)

K 3agaue 3.16. K 3agaue 3.19.

3agaua 3.19. [1o HAKJIIOHHON TUIOCKOCTH U3 COCTOSHUS IMOKOA HAUMHAET CKOJIB3UTH
Teno maccoil m = 1 kr. OnpenenuTs MaKCUMalIbHYI0 CKOPOCTb Te€Jla, €CJIM CHJIa
compoTHBiieHus amxennto R==0,08v. (41,9)

3agaua 3.20. MarepuanbHas Touka Maccol m = 50 Kr U3 COCTOSIHUSI TOKOSA
JIBUKETCS TI0 TJIaJIKOW TOPU30HTAILHON HAIIPaBIISIIOIICH O] IEMCTBUEM CHIIbI F =
50 H, BekTop KOTOpOil 00pa3yeT MOCTOSIHHBIA yroa a = 20° ¢ HampapisioleH.
OnpenenuTs NyTh, IPOUICHHBIN TOUKOM 3a BpeMs t = 20 c. (188)

CB000aHBbIE HE3aTYXAKIIHeE KOJIeOAHUA
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3amaua 3.21. I'py3 maccoit m = 25 Kr moJBeIIeH K MpyXHHE ¢ KOdhPuimenTom
xectkoctd ¢ = 800 H/M u Haxomutcs B CBOOOJHOM MPSMOJUHEHHOM
BEPTUKAJILHOM KoJieOaTeIbHOM ABMKEHUU. OnpenenuTbh MOyJib YCKOPEHHUS Tpy3a
B MOMEHT BPEMEHH, KOTJIa UEHTP TKECTU I'Py3a HAXOJIUTCA HAa PACCTOSHHH 5 CM
OT IOJIOXKEHUSI CTaTUYeCKOTo paBHOBecus. (1,6)

K 3apaue 3.23 K 3agaue 3.24
K 3agaue 3.26
3amaua 3.22. I'py3 maccoit m = 20 xr IIOJBELIECH

K npyxuHe c kodp¢uuueHnrom xectkoctu ¢ = 400 H/m u
HaXOJUTCA B CBOOOJHOM MPSMOJIMHEMHOM BEpPTUKAIBHOM KOJEOATEIbHOM
nBukeHuH. OnpenenuTb, Ha KakOM pPACCTOSHUM OT TMOJIOXKEHHUS CTaTHYECKOTO
paBHOBECHS HAXOAMUTCS LEHTP TSHKECTH Tpy3a B MOMEHT BPEMEHHU, KOrAa €ro
yckoperue pasuo 3 m/c’. (0,15)

3anauya 3.23. Onpenenuth NpuUBEACHHBIA KOAh UIIMEHT *KecTkocTu B H/cm aByx

MOCJICIOBATEIbHO COCAMHEHHBIX TPYKUH C KOIDDUIMECHTAMH HKECTKOCTH
c1=2H/cm U c,=18H/cm. (1,8)

3anaua 3.24. KoapdurmenTsr xectkoctu npyxud ¢; =2 H/m, c; =4 HMmu c3 =6
H/m. Onpeaenutb KO3(pPUIUEHT KECTKOCTH NpYyKUHHOU noaBeckH. (1,09)

3amaua 3.25. JluddepeHunanbHOoe ypaBHEHHE KOJIEOATEIHHOTO JBUXKEHUS T'py3a
Maccol m = 0,5 kr, moABEHIEHHOrO0 K MpyxkuHe, umeeT Bua y + 60y = O.
Onpenenuth KO3QPUIMEHT KeCTKOCTH MPYKUHBI. (30)

3amauya 3.26. Onpenennth MakCUMalIbHOE YUIMHEHWE NPYKUHBI AB B CM Iipu
CBOOOJHBIX BEPTUKAIBHBIX KOJIEOAHUAX TPy3a, €CJIM OH MPUKPEIUIEH B TOUke B K
HeepOPMUPOBAHHON MPYKUHE U OTIIYCKAETCA U3 COCTOSTHUS Nokos. CTaTuyeckas
nedopmaliis IpyKUHBI MO IeUCTBUEM Ipy3a paBHa 2 cM. (4)

3anaua 3.27. Teno maccoii m = 10 Kr OJIBENICHO K MPY>KUHE U COBEPIIIACT CBOOOI-
HbIE BepTUKaJIbHBIE KoJieOanus ¢ nepuojgom 7= 0,8 c. Onpenenutrs ko3hPuimeHt
YKECTKOCTHU NPYXKUHBIL. (617)
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3amauya 3.28. MarepuanbHasi TOYKa MAacCcoil M = 5 Kr MOABEIICHA K NPYKUHE U
HaXOAWTCA B CBOOOJHOM BEpPTHUKAJIbHOM KOJeOaTeIbHOM JABMKEHUHU, 3aKOH
KOTOPOTro 3ajaH rpadhukoM (HyHKIIMH X = X(t). Onpeaenuth K03 PuueHT
YKECTKOCTHU IPYXKUHBIL. (548)

3amaua 3.28. Omnpenenutb nepuoj; CBOOOIHBIX BEPTHUKAIBHBIX KoJieOaHUN Tpy3a
maccoi M= 80 Kr KOTOPBIA MPHUKPEIUVIEH K TMpYyKUHE C KOIPPHUIHMECHTOM
)ecTkocTH ¢= 2 kH/M. (1,26)

3amaya 3.29. Onpenenutbs Nepuo CBOOOJHBIX BEPTUKAIBHBIX KOJIEOaHUN Tela,
IOJBELICHHOIO K IpPY>XHUHE, €CIIM cTaThdyeckas aedopmanus npyxuHsl A = 20
cm. (0,897)

3anaya 3.31. Teno nogBemeHo K NPyKUHE U COBEPLIAET CBOOOIHBIE BEPTUKAIbHbBIE
konebanus ¢ nepuoaoM 7 = 0,5 c. OnpenenuTs Maccy TOUKH, €clid KO3()PUIIMEHT
®ecTKocTH npyxunbl ¢ = 200 H/m. (1,27)
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3amaua 3.32. Temo, mnoxBemieHHOE K TMPYXKUHE, COBEpIIACT CBOOOJIHBIC
BEPTUKAIbHBIC KoJieOaHus, 3ananuble rpadpukom ¢yakimm y = Y(t). OnpenenuTs
Maccy Tena, ecnu KodpduimeHTt xecTtkocT mnpyxuHbl ¢ = 300 H/m. (122)

3anaua 3.33. [lepruoa cBOOOAHBIX BEPTUKAIBHBIX KOJIECOAHHM Ipy3a, MOIBEIICHHOTO
Ha TpyxkuHe C KodpduuueHtom sxectkoctu ¢ = 2 kH/m, paBen T =nc.
Omnpenenuts Maccy rpy3sa. (500)

3amaua 3.34. JluddepennmanbHoe ypaBHEHHE KOJIeOATEIbHOTO JBUXKEHUS TPy3a,
MOJIBEIICHHOTO K MPYXXUHE, UMEET BUJ X + 20x = 0. Onpenenutb Maccy
rpy3a, eciu Ko3(pQPUIUEHT KEeCTKOCTH NpyxkuHbl ¢ = 150 H/m. (7,5)

3amaua 3.35. OnpenenuTh yriiOBYIO 4acTOTY CBOOOJHBIX BEPTUKAIBHBIX KoJieOa-
HUN Teja, MOJBEIIEHHOTO K MPY)XHHE, €CIM B CTaTHYECKOM IOJOKEHUU Tema
nedopmarus npyXunsl paBHa 14 cwm. (8,37)
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3amaua 3.36. OmnpenenuTh VYIJIOBYIHO YacTOTy CBOOOJHBIX BEPTUKAIBHBIX
KoJie0aHu# Tpy3a Maccol m = 5 Kr, MOJBEIICHHOTO Ha TpeX MPY>KUHAX, €CIU MX
K03 dUIIMEHTBI )KECTKOCTH ¢; = C; = C3 =490 H/m. (5,72)
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K 3agaue 3.36 K 3agaue 3.37

3apaya 3.37. Ompenenurb YIiAOBYI YacTOTY CBOOOJHBIX BEpPTHKAJIbHBIX
KoJieObaHui rpy3a Maccoil M= 2 kr, eciu KO3OPUIIMEHTHI )KECTKOCTH MPY>KUH C; =
¢, = C3 =300 H/m. (10)

3anaua 3.38. JludpdepennmansHoe ypaBaenue y + 9y = 0 onucsiBaeT cBOOOAHBIC
BEpPTUKAJIbHBIC KOJIeOaHUsI MaTepHabHON TOYkd. ONpenenuTh YIJIOBYI0 4acTOTY
KoJsieOanui. (3)

3anaya 3.39. Teno, moaBemIeHHOE K TPYXUHE ¢ KOIP(DUIIUEHTOM KECTKOCTU C =
700 H/Mm, coBepiiaet cBOOOAHBIE BEpTUKATIBHBIE, KoJieOaHusi C aMIutyaou 0,2 M.
OnpenenuTs Maccy Tela, eclii KoJieOaHusl HA4aluCh U3 MOJIO0KEHUS CTaTHUYECKOTO
paBHOBECHS ¢ HauaJdbHOM CKOpocThio 4 M/c. (1,75)

3amgaya 3.40. Teno maccoit m = 0,3 Kr MOABEIICHO K MPY>KUHE U COBEPIIACT CBO-
OOHBIE BEpTUKAJbHbIE KoJiebaHuss ¢ ammuutynod 0,4 M. Onpenenurtsb
KOO PUIIMEHT KECTKOCTH TPYXKUHBI, €CId KOJIeOAaHUs HAYaJuCh W3 TOJIOKEHUS
CTATUYECKOT0 PaBHOBECHS C HAYaIbHOM CKOpPOCThIO 3 M/c. (16,9)

3anaua 3.42. Pemenne nuddepeHInanbHOr0 ypaBHEHUS 3aTyXaolUX KojJeOaHui
MATepHAIbHON TOYKH MMeeT BUI x = e 2 (Ccos3t + C,sin3t). Ompenenuth
NOCTOSTHHYI0 MHTerpupoBanusi C;, €ciu B MOMEHT BpeMeHH ty = 0 koopauHarta
ToukH xg = 0,2 M. (0,2)

3anaua 3.43. Pemenne auddepeHuaib,HOro ypaBHEHHS 3aTyXaroluX KoJeOaHun
MaTepHAbHON TOYKH HMeeT B x = € (Cycos 3t + Cusin 3t). Onpenenuts
MOCTOSHHYI0 UHTETpUpoBaHusi C,, €CJIM MOCTOsIHHAS uHTerpupoBanust Ci= 1,5 u B
MoMeHT BpemeHH ty= 0 ckopocth ToukH Vo = 0. (0,25)
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3apaua 3.44. {uddepennyanbHoe ypaBHEHHE ABMIXKCHHUS MAaTEPHAIBHOM TOYKHU
uMeeT Bua mx + 4x + 2x = 0. Haiitu MakcumasibHOE 3HAYEHUE MACChl TOUYKHU, MPU
KOTOPOM JIBUKEHUE OyAEeT anepruoNIecKuM. (2)

3amaua 3.45. ['py3 noasenieH K npyxuHe ¢ kodpdunuentom xkectkoctu ¢ = 200
H/M u #BWKeTcs 1O mpsMoil cormacHo ypaHenmio y = Ae*¥X sin(5t + a).
Omnpenenuth Maccy rpy3sa. (7,75)

3anaya 3.46. Ha maTepuaibHyl0 TOYKY Maccoil M= 6 Kr, KOTOpas HaXxOOUTCS B

KOJIE0aTEIbHOM JABM)KCHUH, JCHUCTBYET CHJIa COMPOTHUBICHUS R = -uv Onpenenurthb
KO3 PUIIMEHTH, €CIH 3aKOH ABUKEHUSI TOUKH UMEET BU]I

x =4 &sin(7t + a). (1,2)

3anaya 3.47. ['py3 maccoil m = 2 Kr NPUKPEIUIEH K NMPYKUHE, KOIP(DULIUEHT KeCT-
KocTH KoTopoit ¢ = 30 H/M, u BbIBeZieH U3 COCTOSIHUS paBHOBecus. OnpenennTb,
HaxXOJUTCA JIM TOYKA B KOJEOATENbHOM JBH)KEHHUH, €CIU CUJIa COMPOTHUBICHUS

nemkennio R = -0,1 7. ([la)

3amaua 348. {uddepennumanbHoe ypaBHEHUE ABMKCHUSI MATEPUAIBHOM TOYKHU
uMmeet Bua 2X + ux + 50x = 0. Haiitn MuHMManpHOE 3Ha4YeHHE Kod(duimenrta u
CONPOTUBJICHUS CPEJIbI, PU KOTOPOM JABMXKEHHE OyeT anepuoandeckum. (20)

3amaua 3.49. OnpenenuTh, HAXOIUTCS JIM MaTepUalibHas TOUKa B KOJeOaTeILHOM

JIBIOKCHUH, eclii TuddepeHnalbHOe YpaBHEHUE JIBUKEHUS UMEeT BUI X +2x +
2x=0. ([Ha)

Nvnyabce cuibl. KoinuecTBO ABHKEHUSA

3agaua 3.50. [locTosHHAsA MO MOJYJIIO U HAIMIPABJICHUIO CUJIA JCHUCTBYET Ha TEJIO B
teuenue 10 c. Haiitu Moynb ee uMmyJsibea 3a 3TO BpeEMS, €CJIA NPOEKIUN CHIIBI Ha
ocu koopauHar F,=3 H, F,=4 H. (50)

3amaua 3.51. Moynb NOCTOSIHHOM 1O HAIMpPaBJICHUIO CUJIbI U3MEHSETCS TI0 3aKOHY
2 . .

F=5 + 9t°. Haiitu Moy UMITyJIbCa ATOM CHJIBI 32 TIPOMEKYTOK BpEMEHUT = 1) —

tl, rae t= 2 C, 1 =0. (34)

3amaya 3.52. Moayinb OCTOSIHHOM IO HAITPABJICHUIO CUJIbI U3MEHSIETCS 110 3aKOHY,
MOKa3aHHOMY Ha pucyHKe. OnpeaenuTb MOIYyJb UMITYJIbCa 3TON CUIIbI 32
POMEKYTOK BpeMenu 7 =t, —ty, rae t, = 5 ¢, t; =0. (18)

65



AGH
6
4
2
0 -
-2 3 -5ty
K 3agaue 3.52 K 3agaue 3.55

3agaua 3.53. Ha wmarepuanenyio Touky M peiictByer cuma F = 3ti+ 4 tj.

OHpeILeJII/ITL IMPOCKIHUIO UMITYJIbCa CHUJIBI Ha OCb Ox 3a IIPOMCKYTOK BPEMECHU T =
tz—tl, raet, = 2 C, t = 0. (8)

3amaya 3.54. MarepuanpHasg TO4ka Maccod M = 1 Kr ABWKETCS MO MNPSMOU €
IMOCTOSTHHBIM YCKOPEHUEM a = 5 m/c?. OnpenenuTs UMIYJILC PAaBHOACHCTBYIOLIEH
MPUIOKEHHBIX K TOUKE CHJT 32 IPOMEXKYTOK BpemeHu 7 =t,-t; ronet, =4 c,t;=2c.

(10)

3agaua 3.55. MatepuanbpHast Touka Maccoil M = 1 Kr IBMIKETCS MO 3aKOHY S= 2 +
0,5e*". OnpenenuTh MOLY/Ih KOMMYECTBA JBHKEHUS TOUKH B MOMEHT BpeMeHH t = 1

c. (7,39)

1=
M
\
+
I
K 3apaue 3.56. K 3amaue 3.59.

3anaua 3.56. [lIkus | paguyca R = 0,4 M, Bpamasch ¢ yrioBoil CKOPOCThIO @ = 2,5
pan/c, mogauMaeT rpy3 2 maccoi m = 10 xr. OnpeneauTs MOIYJb KOJWYECTBA
JBUKEHUS rpy3a. (10)

3agaya 3.57. MarepuanbHas Touka Maccod M = 0,5 Kr IBHXKETCS COTJIACHO
BEKTOPHOMY ypaBHeHHIO 7 = 2 Sinzti + 3 cosati. Onpenenuts MPOCKIIHIO
KOJIMYECTBA JIBHXKCHUS TOUKU Ha ock Ox B MoMeHT Bpemenu t= 0,5 c. (0)

3amaya 3.58. MarepuanbHast TouKa MaccoM 2 KT ABUKETCA B TNIOCKOCTH Oxy
- 2
corjacHo ypaBHeHUsM x = Sinzt, y = 0,5t°. Onpenenuts MOIYIh KOJIMYECTBA
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JBM)KCHUSI TOYKH B MOMEHT BpeMenu t = 1,5 ¢. (3)

3anaya 3.59. MatepuanbHas Touka M maccoii 0,5 Kr ABMKETCS IO OKPYKHOCTH
panuyca R =2 m. OnpenenauTb KOJIMIECTBO IBUKEHUS 3TON TOYKHM B MOMEHT
Bpemenu t = e, eciu yroa ¢ = 5 sin 2t. (10)

TeopeMa 00 U3MEeHEHHUH KOJIHYEeCTBA ABHKCHUSA

3apaua 3.60. MarepuanbHas Touka Maccoi 0,5 KT ABMXKETCS MO MPSMOM.

Omnpenenuts MOIYJIb UMITYJIbCA PABHOJCHCTBYIOIIEH BCEX CHJI, ICHCTBYIONMINX HA
3

TOYKY 3a IIEpBBIC 2 ¢, €CIIM OHA JBWKETCS 110 3aKOHy S = 4 t°. (24)

3amaya 3.61. Ha wmarepuanpHyl0o TO4YKy Maccod 1 Kr paeicTByer cuia
MOCTOSTHHOT'O HAMpaBJIeHUs, 3HAYCHUE KOTOPOIl U3MEHsETCs 1o 3akoHy F = 5 cosxt
s OnpenenuTth CKOPOCTh 3TOM TOYKA B MOMEHT BPEMEHU
Y% r t=0,5 ¢, ecnu HavasbHasi CKOPOCTh TOUKH Vo= 1,5 m/c.

———mmPly .. (3,09)

3amaya 3.62. Ha MarepualibHyl0 TOYKY Maccod 2 Kr JEUCTByeT CHIIa
MOCTOSIHHOTO ~ HAamlpaBJI€HUs, 3HAYEHHE KOTOPOM U3MEHSEeTCS 10  3aKo

| % F
.

— a2 .
Hy F = 6t°. Onpenenuts CKOPOCTh 3TOM TOYKKM B MOMEHT BpeMeHut = 2 ¢, eciu
HayaJbHasi CKOPOCTh TOUKH Vo = 2 m/c.(10}

3agaua 3.63.
y KonunuecTBo nBuxkeHUss MaTepuaabHOU TOUKU M
% mv M3MEHSETCA 110 3aKoHy M = 5i + 12 ],
Onpenenuts NPOEKIUIO HAa 0Ch OY
M PaBHOJICUCTBYIOIIEH CUJI, TPUIIOKEHHBIX K TOUKe. (12)
0 e
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3agaua 3.64. Ha marepuanbHyr0 TOUKY Maccoil M = 4 Kr AEHCTBYET CUJIa F =4+

tj. Onpenenuts NpoeKIro Ha ocb Oy CKOPOCTH TOYKM B MOMEHT BpeMeHu t = 2c,
€CJIM JIBU’KEHUE HAaYMHAETCS U3 cocTostHUS mokosl. (0,5)

3amaua 3.65. MarepuanbHas Touka M maccoil 1 Kr IBMXKETCS TIO IPSIMOM IO

JeWCTBUEM MOCTOSTHHOM cuJibl F. CKOPOCTh TOUKH 32 MPOMEKYTOK BpeMeHH T= 1,
—t; rtne t, = 3 ¢, t; = 0, U3MeHuIack o1 Vo = 2 M/c 110 V=5 m/c. OnpeaenuTb MOIyJb

cunbiF (1)

P S
—-L"—PU;—
3amaua 3.66. MarepuanpHas TO4Yka M JOBWXKETCS 1O BEPTUKAIUA 0]

JEHCTBUEM TOJBKO CHIIBI TsDKeCcTH. OmpenenuTsb, Yepe3 KaKkoe
BpeMs 3Ta TOYKa JIOCTUTHET MAKCHUMaJbHOW BBICOTHI, €CIU €€
HavaJlbHas CKOPOCTh Vo = 9,81 M/C. (1)

3anava 3.67. MarepuanbHas Touka M maccol M = | KT paBHOMEPHO ABUKETCS 110
OKPYXHOCTH €O CKOpocThto V = 4 wm/c. Omnpeaenutrb MOAYIb HMITyJIbCca

PaBHOJECHUCTBYIOIIEH BCEX CHWJI, ACHUCTBYIOIIMX Ha 3Ty TOYKY 3a
7 BpeMs ee ABUKEHUS U3 MojloxkeHus 1 B moyioxenue 2. (5,66)

N M

3amauya 3.68. MarepuanbHas Touka M Maccod M = 1 KT paBHOMEPHO JIBUKETCS
1o OKPYXHOCTH pamumycaR==. 0,5 M co CKOpPOCTBIO V. YCKOpeHHUe
Toukna = 8 wm/c®. OnpeenuTh  MOAYIb  HMITyJIhca
PAaBHOJICMCTBYIOIIEH BCEX CWJ, JCHMCTBYIOIIMX HAa 3Ty TOYKY 3a
BpeMs €€ JBIKCHUS M3 TojoxkeHus 1 B mojoxkenue 2. (2,83)
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3agaua 3.69.

MarepuanbHast Touka mMaccoil 0,5 Kr OBMXKETCS MO OKPYKHOCTH C MOCTOSIHHOM
CKOpOCThIO V = 2 M/c. Halitu mpoekuuio Ha ock Ox UMITyJIbCa PaBHOACHCTBYIOIIEH
BCEX CHJI, JECUCTBYIOIIMX HAa TOYKY, 32 BpeMs €€ JIBH)KCHHS W3
OJIOKEHUS A B OJIOKEHHUE B : 2

3amauya 3.70. Ilo ropu3oHTaIbHON MJIOCKOCTH JIBMXKETCS TE€IO Maccod M = 2 KT,
KOTOpOMY Oblila cooOlIeHa HadyalbHasi CKopocTh Vo = 4 m/c. [lo
OCTAaHOBKM TE€JI0 MNPOLUIO IIyTh, paBHBIM 16 M. Omnpenenutsb
MOJAYJIb CHJIBI TPEHUS CKOJIBXEHUS FTp MEXAY TEJIOM H
I0CKOCTHIO. (1)

3agaua 3.71. Teno maccoit M= 100 xr HAUMHAET ABM)KEHHUE U3 COCTOSIHUS ITOKOS
110 TOPU3OHTAIHHOM IIEPOXOBATOM IJIOCKOCTH TO/T
JIeHCTBIEM TOCTOSHHO# CHITBIF . [Ipo¥ins myTh, paBHBIN 5
M, CKOPOCTb T€Jla CTAHOBUTCS paBHOM 5 M/c. OnpenenuTh

MOZYJb cuibl F, ecitu cuna TpeHus ckoibxenus F., = 20

H. (270)

3apava 3.72. XOKKEHCT, HaX0sACh Ha paccTosHUU 10 M OT BOPOT, KITFOIITKOM CO00-
niaeT maioe, Jiexariei Ha by, ckopocTh 8 M/c. Illaitba, ckomb3s mo mo-
BEPXHOCTH JIbJla, BJIETAET B BOPOTA CO CKOPOCThIO 7,7 M/c. OnpenenuTh

K02 (PUITMEHT TPEHUs CKOJBKEHUS MEXIy Iai00i U MOBEPXHOCTHIO Jibaa. (2,40 ¢
10)

3agaua 3.73. [1o HaKJIIOHHOM TJIOCKOCTH CITycKaeTcsi 0e3 HayalbHON CKOPOCTH
Teno maccoil m = 1 xr. OnpeneanTs KHHETUYECKYIO SJHEPTHIO TENa B
I MOMEHT BpeMeHH, KOT]a OHO TPOIILIO ITyTh, PABHBIN 3 M, €Ciin
KOA(DPUITMEHT TPEHUS CKOJIBKEHUS MEXKY T€JIOM M HAKIIOHHOMN

30° mockocthio f= 0,2, (9,62)
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3amaua 3.74. [1o HaKJIOHHOM MJIOCKOCTH CIycKaeTcsi 6€3 HauaabHON CKOPOCTH
rpy3 Maccoii m. Kakyro ckopocTh VOyIeT UMETh Ipy3, PO
yTh, PaBHBIN 4 M OT HavaJia ABMKEHUS, €CIIH KO3PPUITHEHT

TPEHUSI CKOJIBKECHUS MEXKIY TPY30M U HAKIIOHHOM MJIOCKOCTHIO
70 pasen 0,157 (5,39)

<

_ 2

3anaua 3.75. [1o 3ajaHHOMY ypaBHEHUIO BpaleHus ¢ = St° — 2 IUIACTUHKH, OCe-
v 9 2 o

BOIl MOMEHT MHepLUH KoTopoii |, = 0,125 kr*m”, onpeaenuTs riaBHbIE MOMEHT

BHEILIHUX CHWJI, AEHCTBYIOIINX Ha MJIACTUHKY. (1,25)

3amaua 3.76. [To 3agaHHOMY ypaBHEHHIO Bpareruii ¢ = 2 (£ + 1)
HAKJIOHHOTO CTEPIKHS C OCEBBIM MOMEHTOM WHEPIIHH I, =
0,05 KT * M OIPEIEITHTH IJIABHbI MOMEHT BHEIIIHHX CHII, ICHCTBYIO- ®
mux Ha teno. (0,2)

3apaua 3.7/. [luck Bpamaercst Bokpyr ocu OZ 1o 3akoHy ¢ =
3t°—t .OnpeneauTh MOLY/Ib MOMEHTA Hapbl CHII, IPUIOKEHHOH K
JIMCKY, B MOMEHT BpeMeHH t= 1 ¢, eciii MOMEHT UHEPIUU JIUCKa
OTHOCHTEJIBHO OCH BPALLCHHS paBeH 2 KT * M°. (12)

3agaua 3.78. Ilo 3agaHHOMY ypaBHEHHIO BpalleHus ¢ = 3t°— A
tcTepsKHS ¢ OCEBBIM MOMEHTOM HHepimd |, = 1/6 kr * M° = e
OTIPEICTUTh TJIaBHBI MOMEHT BHEIIHHUX CHJI, TEHCTBYIOMINX HA P

cTepkeHb. (1)

3apaua 3.79. 110 3amaHHOMY YpaBHEHHIO BPAIICHHS () = t* — 5t OJHOPOJIHOTO
nunuHapa paaunyca R = 1,41 m, maccoit m = 60 Kr onpenenuTh riIaBHBINA
MOMEHT BHEITHUX CUJI, ICUCTBYIOIINUX Ha TEJIO, B MOMEHT BpeMeHH t = 2

c (119)

3apaua 3.80. Komnyc, Mmacca kotoporo m =10 kr, a paguyc OCHOBaHUs
R = 1 M, Bpariaercsi BOKpYr OCH CHMMETPHH 110 3aKOHY ¢ = 4 Sin 2t.
OmnpenenuTs rIIaBHBI MOMEHT NPUIIOKEHHBIX K KOHYCY BHEITHUX CHJI
OTHOCHUTEJILHO OCH BpallleHHsi B MOMEHT BpeMeHH t = 7/4 ¢, ecinu
MOMEHT MHEPIIUU KOHYCa |, = 0,3 mR?. (-48)




3amaua 3.81. [1o 3amaHHOMY ypaBHEHHIO BpalleHus ¢ = 2 Sin
(7t/2) omHOPOAHOM MPSMOYTOJBEHOM ITUTHI C MOMEHTOM HHEPIHH
OTHOCHTEJIBHO OCH BpameHust |, = 10 kr * M” OIpeenTh IaBHbIN
MOMEHT BHEITHUX CHJI, ICUCTBYIOINUX HA TEJIO, B MOMEHT
Bpemenn t = 1c. (—49,3) Y

3amaua 3.82. Bau aBurarels BpamaeTcs ¢ yrioBoii ckopoctsio = 90e? + 85
(1 —™"). OnpeenuTh rIaBHEI MOMEHT BHELIHHX CHII, ACHCTBYIOIIMX Ha Bl B
MomeHT Bpemenu t = 0,1 ¢, eciii ero MOMEHT MHEPIIMH OTHOCUTEIIEHO OCH
BpaieHus paBeH 1 kr * m2. (—13,5)

3agauya 3.83. Jluck Bpamiaercs BOKPYT IEHTPAIBHOM OCH C
YITIOBBIM YCKOPEHHEM @ = 4 pajy/c’ IoJ| IeHCTBHEM Maphbl CHJI
C MOMEHTOM M; 1 MOMEHTA CHJI cONpoTuBIeHus M, = 6 H*Mm.
OnpenenuTs MOAYIb MOMEHTA M7 MTaphl CHJI, €CIIA MOMEHT
MHEPINHI JMCKA OTHOCHTEIBHO OCH BPAIICHHS PAaBEH 6 KI* M.

(30)

3anaua 3.84. OpHOPOIHBIN CTEPKEHb, MAacca KOTOPOTo M = 2
kr u ayimHa AB = 1 m, Bpamaercst BOkpyr ocu Oz moj ieiicTBueM
Mapbl CUJI C MOMEHTOM M; 1 MOMEHTA CHUJI COTIPOTUBJIEHUS M, =
12 H ¢ M 110 3aK0ny ¢ = 3t°. Onpeaenuts MOIyTb MOMeHTa M
MPUIOKEHHOM Mapbl CHJI B MOMEHT BpeMeHu t = 1c. (16)

3agauya 3.85. OmnpenenuTs yriioBoe yCKOpEHHUE AUCKa paauyca I =
0,3 M maccoit m = 50 kr, eciii HATSHKEHUS BEAYIIEH U BEJOMOM BETBEU
pemHs cooTBeTcTBeHHO paBHbl T 1= 27, = 100 H. Paguyc unepuun
JIMCKa OTHOCHUTENIHLHO ocU BpaiieHus paseH 0,2 m. (7,5)

3amaua 3.86. OrnpenenuTs yrioBoe yCKOPEHUE OAHOPOTHOTO
TOHKOTO Aucka paauyca R = 0,6 m, Maccoii 4 Kr, Bpallaronierocs
BOKPYT BEpTUKaIBHOM ocu Az moj neiicTBuem MmomeHTa M, = 1,8 He
M. (5)
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3amava 3.87. OmnpenenuTs yrioBoe yCKOPEHUE OAHOPOIHOTO
CTep>kHsI Maccoit m = 4 kr u JymHoi | = 1 M, Bpamaromierocst BOKpyr

ocu Oz, eciy K CTEPXKHIO MPUIIOKEH BPAIIAIOIIUI MOMEHT
M=3H*wm. (9)

3amava 3.88. OrnpenenuTs yrioBoe yCKOPEHUE BpaIllEHUs] BOKPYT
ocu OZ 0IHOPOAHOIO CTEPIKHSA Maccoi M = 3 kr u ainuHoi | = 1 M. Ha
CTEp>KEHb JEHUCTBYET Mmapa cuii ¢ MOMeHTOM M; =2 H ¢ m. (2)

z
ﬂh 3anaua 3.89. OpHOpOMHBIN CTEpKEHb, Macca
R4b Y KOTOpOro m = 8 kr u aynmHa AB = 1,5 m, Bpamaercst BOKpyT
: A 2. och Oz ozt AeWCTBUEM Mapbl CHl ¢ MoMeHToM M = 12 sin (3

7/4) t. OnpeaenuTh yrioBoe YCKOPEHUE CTEPKHS B MOMEHT
Bpemenu t = 2/3 ¢. (2)

Z

3apaua 3.90. Ilpwm pasroHe Ha poTOp ABUTATENS ACHCTBYET IMapa CUII C
momenToM M = 100 (1 - ®/200). OnpenenuTb MaKCUMaJIbHOE 3HAYCHUE YTIIOBOTO
YCKOPEHHS pOTOpa, €CJIM €T0 MOMEHT WHEPIIUU OTHOCUTEIHHO OCU BpaIlleHUS
paseH 2 kr * M°. (50)

3apaua 3.91. Ha stame pasrona Ha poTOp ABUTATEIS JESHCTBYET Mapa CHJI C
momeHnToM M = 40(1 - t/10). OnpenenuTh MaKCHMaJIbHOE 3HAUCHUE YTIIOBOTO
YCKOPEHHUS pOTOpPa, €CJIA €Tr0 MOMEHT MHEPLIUH OTHOCUTEIIBHO OCU BpPALLICHUS
paseH 0,5 kr * M. (80)

3amava 3.92. Opmnopoaubiii quck paguyca r = 0,1 M oz
JEWCTBUEM CUJIbI TSIKECTU HAaUYMHAET BpalllcHUE B
BEPTUKAJILHOM TUIOCKOCTH BOKPYT TOPU3OHTaIBHOM ocu OZ u3
MOJI0KEeHUsI, kKoraa ero paanyc OC ropu3oHTalieH. B aToT

MOMCHT BPCMCHU OIIPCACIINTDb YITIOBOC YCKOPCHHUC AUCKA.
(65,4)

le/IMeHeHI/Ie oﬁmero YPABHCHHUS JTUHAMUKHU Uil OITHCAHUA IBUKCHUA
CHUCTEMBI TeJI

3amauya 3.93. Coaepxut u ollee ypaBHEHUE TUHAMUKHY, 3alMCaHHOE IS
CUCTEMBI C WJICalIbHBIMU CBSI3SIMU, CUJIbI peakuuii csizeit? (Her)
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3agaua 3.94.

['py3sl 1 u 2, Macchl KOTOPBIX M, = 2 M1, IPUKPETUICHBI K
Tpocy, nepedpoieHHoOMY uepe3 010k paauyca I. [IpeneOperas
Maccoi 0J0Ka, OIpeIeIuTh YCKOpeHue Tpy30B. (3,27)

3agauya 3.95. JIBa rpy3a, Macchl KOTOPBIX M; =Mz = 2 KT,

COCIMHEHBI MEXIy cO00I HUTHIO, IEPEOPOIIEHHON Yepe3 OJIoK 2, 1
Maccoi KOTOPOTo MOKHO IipeHeOpeus. OnpeeTuTh YCKOpeHue

IPY30B, €CiIu KOAP(UIMEHT TPEHUS CKOJIBKEHUS MEXIY Ipy3oM 1

u wiockocteio f = 0,1. (4,41) 3

3anaua 3.96. K 3yOuaroii peiike 2 maccoii m = 2,5 KI' MPUIOXKEHA IEpeMeHHast
cuna F=9t . Onpeienuth yriioBoe yckopeHue mectepau 1 B
MOMeHT BpemeHnu t = 1 ¢, ecim paguyc r = 0,4 M, MOMEHT UHEPLIUU
OTHOCHTEJIBHO OCH BpammeHus |; =2 kr » M2, (1,5)

2 M, 3apaua 3.97. OmnpenenuTs yriIoBoe YCKOPEHHUE (@ KOHHYECKOTO
o = 3y0uaToro kojieca 1, eciu paguycel kosiec Iy = 0,15 m, r, = 0,3 M,
%I MOMEHTBI UHEPLIUU OTHOCUTENBHO ocel BpamieHusl; = 0,02 kr e

Z M2, |, =0,04 xr « M2, MomeHT niapsl cuit M= 0,15 H*m. (5)

3apaua 3.98. Illecrepns 1 nmepemerniaet peliky 2. OnpenenuThb
YTJIOBOE YCKOPEHUE MIECTEPHH, €CIIH K HeH MPUIIO’KEHA Tapa CHII ¢
MomeHToM M = 1,4 H * M, macca peiiku My = 1 KT, MOMEHT UHEPLUU
IIECTePHU OTHOCUTEIRHO ocH BparmieHus ;= 0,01 kr*m , paguyc
mectepuu I =0,1 m. (21)

3apaua 3.99. OnpenenuTs yrioBoe yCKOPEHHUE q IKKBa 1,
€CJIM 3aJlaHbl paauychl IKUBOB I'p = 0,05 m, r; = 0,1 M,
MOMEHTBI HHEPIIUM OTHOCUTENIbHO ocelt Bpamienus |, = 0,01 kr
* Mm%, 1,=0,02 kr » M°, MoMenT mapsi cun M = 0,15 H * m. (10) 7

3amgauya 3.100. OmnpenenuTh yriaioBoe yCKOPEHUE w; 3yodaToro kojeca 1, eciu
panuycsl kosec Iy = 0,1 m, r; = 0,2 M, MOMEHTBI HHEPIIUM OTHOCUTEIBHO OCEN
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Bpamenus |, = 0,02 kr ¢ M2,|2: 0,04 kxr Mz, MOMEHT T1apbl CUJI T e
M=0,3H * wm. (10) —
7.
B
bl et

3.2. TecToBbIE 3a1aHUA

3.2.1. TecroBble 3aganus. biok 1.
bJaok 1.
Tema Ne 1. Peakiiuu onop (HanpaBiieHHe)
(3aganus npeanonararoT | npaBUIbHBINA OTBET)
Bomnpoc Ne 1.1
Peakuus cepudeckoro mapHupa HarpaBieHa ...
BapuaHTtsl 0TBETOB:
*1. IpOM3BOJILHO B IPOCTPAHCTBE
2. IPOU3BOJILHO B IJIOCKOCTH, MEPIEHAUKYIISIPHON OCH IIapHUpa
3. neprneHUKYISAPHO IIIOCKOCTH, Ha KOTOPOW HaXOAUTCS LIAPHUP
4. BIOJIb OCH IIAPHUPA
5. BEpTUKAIILHO
Bonpoc Ne 1.2

[Tpu ocBOOOXIEHNH 00BEKTA PABHOBECHS OT CBSI3E€H PEaKIIUU OMOP UMEIOT Pa3IuIHOE
KOJINYECTBO HEM3BECTHBIX COCTABIIAIOIIMX. ECIM OMOpOoN SABIISIETCS HEBECOMBIN CTEPKEHb,
3aKpeIUIeHHBIA IIAPHUPHO HA KOHIAX, TO 3aMMILINTE YUCIIO, KOTOPOE COOTBETCTBYET YHCITY
COCTaBIISIIOLIUX PEAKIIUU CTEPHKHS

BapuanTsl OTBETOB:

*1.1

Bomnpoc Ne 1.3

74



D E
RQ
Q
/

Peaxiius onopsl B Touke A NMpaBWIBHO HalpaBjieHa Ha PUCYHKE ....

BapI/IaHTBI OTBCTOB.
/R

*1.
R
2.

Bonpoc Nel.4

[TomHas peakius CBSI3U B TOUKE A UMEET COCTaBJISIOIUX(-YI0, -ue).

1. 2 2. 6 *3.3 4.1
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Tema Ne 2. [Ipoekuiust r1aBHOrO MOMEHTA CUCTEMBI CUJT HA OCh
(3amanus npeanosiararoT | MpaBUIIBHBIA OTBET)
Bonpoc Ne 2.1

I[Be CHIJIBI Fl’F3 . H306pa}KCHHBIe Ha PUCYHKE, IMapalICIIbHBIC COOTBETCTBEHHO KOOPANHATHBIM

ocsim OX u OY, nepecekator ocb OZ. Cuna % Haxomures B mwiockoctn OXY M COCTABISET ¢
oceio OX yrou a. PaccTosiHus Ha pHCYHKE 33/1aHBI M COOTBETCTBEHHO PaBHEI a, b, C 1 €.

M

]
|

Yom o

[Tpoex1yst rI1aBHOTO MOMEHTA CUCTEMBI CHJI, N300pakeHHBIX HA PUCYHKE, Ha OCh Z pPaBHA ...
BapuaHTtsl 0TBETOB:

*] M, (F)=cF;sina —bF,cosa

2 M,(F)=-bFsina + cFcost

3 M, (F)=cFcosc—bF,sine

4 M, (F)=bF,sin¢ +cF,cost

Tema Ne 3. KoopauHaTsl IeHTpa TSKECTH o0beMa (TupamMuia)

(3amanus npeanonaratoT 1 npaBUIbHBIN OTBET)

Bomnpoc Ne 3.1

Koopnunara zC meHTpa TsDKECTH HEMPABWIIBHOW MUPAMUJIbI, TPEICTABICHHON Ha PUCYHKE,

z

paBHa...

BapnaHTbI OTBETOB:



w|§-‘

=
| @
)
fwd | 2

LA 3. *4,
Tema Ne 4. YckopeHre TOUYKH IPH BEKTOPHOM CITOCO0€ 3a/IaHMsI IBHYKCHUS
(3aganus npeanonararoT | npaBUIbHBINA OTBET)

Bomnpoc Ne 4.1

o r=d4itsint 7+ i
JBr>keHrE MaTepraibHOM TOUKA M 3a1aHO YpaBHEHHEM r=ditsingj+3tk .

X

YckopeHHne TOUKH HallpaBJICHO ...
BapuanTsl 0OTBETOB:

*1. mapannensHo ocu Oy

2. neprieHauKysipHo ocu Oy

3. mepneHuKyIsApHO miockocT yOz (He mapajiebHO OCsAM)
4. mapaynenbHo IockocTd XOz

Tema Ne 5. Hanpasnenue yckopenust Kopuosnurca

(3amanus npeanonaratoT 1 npaBUIbHBIN OTBET)

Bomnpoc Ne 5.1

HpﬂMOJ’IHHCﬁHHﬁ CTCPIKCHb BpPALIAaCTCA B FOpHSOHTaHLHOﬁ IIJIOCKOCTHU BOKpPYT BepTHKaHBHOﬁ

ocu. Bpomp cTepkHS IBMXKETCS TOYKA C OTHOCHUTEIBHOM CKOPOCTBIO VT.
yckopenue HanpasieHo HEBEPHO na pucyske...

BapI/IaHTBI OTBCTOB!:

W

Kopuonucoso
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Tema Ne 6. ['pacduku konebaTeTbHOTO IBMKEHUS (YacToTa U KOd(.)
(3aganus npeanoiaratoT 1 npaBUIbHBINA OTBET)
Bonpoc Ne 6.1

Ha pucynke npeacrasiex rpadux konedaHui ...

NA A
VAAVARY.

(st cripaBku: k — MUKITMYEcKast 4acTOTa COOCTBEHHBIX KoyieOaHwmit; b- K03 PUIHEHT BI3KOTO
COIPOTHBIICHUS; P — YaCTOTa BHIHYX/IAIOIICH CHIIBI)

x

Ql

BapnaHTbI OTBETOB:

*1. cBoOoaHBIX TIpU b=0, p=0
2. 3aryxatomux npu b<k, p=0
3. 3atyxarouux npu b>k, p=0
4. BeIHYXIeHHbBIX TTpu b=0, p<k

Tema Ne 7. OTHOCHTENBHOE ABUKEHUE TOUYKU
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(3aganus npeanonararoT | npaBUIbHBINA OTBET)

Bomnpoc Ne 7.1

Tenexxka MNEPEMEMIACTCA ITOCTYIIATCIBHO I10 HpHMOHHHeI;’IHOfI KOJIEC 110 3aKOHY X
B Tenexke ABYIKETCA MaTEpHAJIbHAd TOUKa M maccod m mo Ayre paaguyca R TakK, 4TO

i =3s1n(0,57t + 0,27) (pan).

G — cuna TsoKecTH TOukH, N — HOpMasbHas peaklus CBs3U, a CHJIa HHEPIMU B O0IIEM ciiydyae

O=,+ T’ + T,

JABVKCHUS paBHA

2 S G
(p/": X
B NS
ol O O

ALALLLS §1

YPaBHeHI/Ie OTHOCHUTCIIBHOI'O JBMKCHHA TOYKH B JaHHOM CJiy4dac...

BapuanTsl 0OTBETOB:

Tema Ne 8. OcHoBHBIE HOPMYJITBI MEXAaHUYECKOW CHCTEMBI
(3aganus npeamnonaratoT | npaBUIBHBINA OTBET)

Bomnpoc Ne 8.1

(DOpMYJ'Ia TJIaBHOI'O BCKTOpPAa KOJIUYCCTB JBIKEHUN MEXaHUYECKOM CHCTEMBI K=

BapunaHTbI OTBETOB:
1 Z-lnk?k
*9 Efk X lllk?k
3 Li K
2
4 >my 1y

Tema Ne 9. Knaccudukanus csizeit

=8t +
1 =8+

M).
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(3apanus npeanosiaraloT HECKOJIbKO MPaBUIIbHBIX OTBETOB)
Bonpoc Ne 9.1

Teno M aBUXKETCS 1O TUIOCKOCTH T, ypaBHEHHE KOTOPON UMEET BUJ < = const

VYKaxuTe XapaKTepUCTUKU CBSA3EH JaHHOTO Tena.
BapuanTsl 0TBETOB:

1. cTanimoHapHbIe

2. TOJIOHOMHBIE (T€OMETPHUUYECKHE)

3. yAepKuBaroOIIe

4. HecTallMOHApHbBIE

5. HETrOJIOHOMHBIE

6. HEYIeP)KUBAIOIIUE

Tema Ne 10. Koo durueHT BocCTaHOBIEHUS TIPU yIape

(3amanus npeanosaratoT | MpaBUIBHBINA OTBET)

Bomnpoc Ne 10.1

MartepuanbHas TOUKa yAapseTcsi O HEMOABMKHOE OCHOBaHME U 0TCKakuBaeT. CKOPOCTh TOUKHU

110 yapa o6pasyer ¢ BepTHKAIBIO Yroa 'L - 307, Koadduunent k BocctanoBieHus npu yuape,
€CITH YTOJI OTPAXKEHHS ' 2 60 , PaBeH ...

BapuaHTs!l OTBETOB:
Y

3,

/,
NAES

=

2

3, 0.268

4, 0.155

5. 0464

Tema Ne 11. [Ipouecc ynapa

(3aganus npeanonararoT | npaBUIbHBINA OTBET)

Bonpoc Ne 11.1
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OTHoILIIEHUE YMCITIOBOTO 3HAYEHHSI CKOPOCTH TOUYKH TMOCTIe yAapa K ee 3Ha4eHUIO J10 yAapa
Ha3bIBACTCH ...

BapuaHnTtsl 0TBETOB:

*1. ko3¢ HUIIMEHTOM BOCCTAHOBIICHUS TP yape
2. CpelHEel BETMUYUHOU YJIapHOM CHJIIBI

3. HOTEepsIHHOMW IIPU y1ape CKOPOCTHIO

4. NOTEpAHHON NpU yJape KMHETUYECKON dHEpruei

Tema Ne 12. Teopema uMITyJIbCOB IIpU yaape (IIPOEKLIMS)
(3aganus npeanoiaratoT 1 npaBUIbHBINA OTBET)

Bonpoc Ne 12.1

MaTepI/IaJ'ILHaH TOYKa mMaccou # = 0.1 KT yAapsA€TCs 0 HCITOABUKHYIO, TOPU30HTAJIbHYIO,

- =30°
HETTaIKyIo OBEPXHOCTh M OTcKakuBaeT. CkopocTk 10 yaapa ¥ =4 m/c, yron manenus 1 .

CkopocTb nociie yaapa ¥ = 2 w/c, YTOJI OTPAXKEHHUS y, = 60

TOPU30HTAJIBHYIO OCh paBHa...

. HpOGKHI/IH YAapHOI'O UMITYJIbCAa Ha

BapI/IaHTBI OTBCTOB.

1.-0,027
2.-0,248
3.-0,173
4.-0,11

Tema Ne 13. Maisie koj1e0aHUsI MEXAaHUYECKON CUCTEMBI C OHON CTENEHBIO CBOOOIBI
(YypaBHEHMUS)

(3amanus npeanosaratoT | MpaBUIBHBINA OTBET)

Bomnpoc Ne 13.1

Cratnueckas nedopManys IpyKHUHbL, K KOTOPOH MOJBEIIECH I'Py3, paBHA A=2cm . YckopeHue
3€MHOI'0 IPUTHKEHUS IPUHATH PABHBIM 1048/ ¢? .

Torna konebaTenbHOE NBHKEHUE IPy3a ONUCHIBACTCS AU GEPECHINATBHBIM YPABHEHUEM . ..
BapunaHTbI OTBETOB:

*1 £+ 500x=0

2 £+200x=0

3. ¥+400x=0

4. ¥+450x=10
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5 £+250x=0

Bonpoc Ne 13.2

XapakTep JBUKCHHSI MEXaHUYECKOW CUCTEMBI, ecliu TuddepeHimanbHoe ypaBHEHUE ¢

IBIKECHUS UMEET BU X+kix=0 , 9TO ...

Bapuantsl 0TBETOB:

*1. cBoOOIHBIE KOJIEOAHUS

2. 3aryxarouue KoyiebaHus

3. BBIHYXKJICHHBIC KOJICOaHUS

4. arieproIu4ecKoe ABIKEHUE

Tema Ne 14. CkopoCTh TOUKH IPU BEKTOPHOM 3a/IaHUH JIBUXKEHUS
(3aganus npeanonararoT | npaBUIbHBINA OTBET)

Bomnpoc Ne 14.1

N r=5ti+costi+11k
JIBUKEHHE MaTepUaIbHOM TOUKH M 3a1aH0 ypaBHEHHEM J .

e

X
BexTop ckopocTH TOYKM HaIpaBlIEH. ..

BapuaHTh! 0TBETOB:

*1. nepneHaukynspHo ocu Oz

2. napaymiensHo ocu Oz

3. nepneHuKyIApHO II0CKOCTH XOy

4. napaienbHo miockoct XOz (HenapamieabHO OCSIM)

Tema Ne 15. CkopocTh TOUYKH NMPH €CTECTBEHHOM 3aJJaHUU JIBHXKEHUS
(3aganus npeanoiaratoT | npaBUIbHBINA OTBET)

Bonpoc Ne 15.1

_ 5 _ 1442
JIBU>KeHHUE TOYKH 110 H3BECTHON TPAEKTOPHH 3aJaHO yPABHEHHEM © 3 - 1.5t (

M).
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CKOpOCTh TOUKH ¥ B MOMEHT BpeMeHH t=1C paBHa...(M/c)
BapuaHnTtsl 0TBETOB:

*1.-3

2.3,5

3.5

4.2

Tema Ne 16. Boruncnenne yckopenusa Kopuonuca

(3aganus npeanoiaratoT 1 npaBUIbHBINA OTBET)

Bonpoc Ne 16.1

"
o gﬂe = ?‘t pan

HpHMOYFOJ'IBHaSI IJTaCTUHKA BPalacTCA BOKPYTI BEPTUKAJIbBHOU OCH I10 3aKOHY . Ilo
OJIHOM U3 CTOPOH IIJJACTUHKH JIBUKETCS TOYKA I10 3aKOHY OM =2t m
z 4

(kg P
i a

10d
ylp
HE VYckopenne Kopuonuca i Touku M, paBHo. ..

BapI/IaHTBI OTBCTOB!

*1. 0 m/c2

4. 3 wk2

Tema Ne 17. PaBHOMEpHOE BpalleHHE

(3amanus npeanosaraioT | MpaBUIIBHBINA OTBET)
Bonpoc Ne 17.1
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Teno paBHOMEPHO BpallaeTcs BOKPYT OCH Z C YIJIOBOM CKOpOCThI0 % =6 c-1.

3a BpeMs t=2 ¢ TeJ0 NOBEPHETCS Ha yroi ....
Bapuantsl 0TBETOB:

*1. 12 pan

2.3 pan

3. 1200

4. 3600

Tema Ne 18. BeiHyxieHHbIe KOleOaHU MEXaHUYECKOM CUCTEMBI C OJJHOM CTENEHbIO CBOOOBI
(ypaBHEHMUST)

(3aganus npeanonararoT 1 npaBUIbHBINA OTBET)

Bomnpoc Ne 18.1

MexaHHnuecKkasi CHCTEMa COBEPILAET BHIHYKJIEHHbIE KojeOaHus. CoOCTBEHHAast YaCTOTa CUCTEMBI
— Je -1

k=4c.1, qacrora BBIHYKJIAfOIIIEH CHIIBI . B cimydae oTcyTCcTBUS CONPOTUBIIEHUS
muddepeHIaTbHOE YpaBHEHNE ABM)KEHUS STOW CUCTEMBI UMEET BU/I. ..

=5c

BapI/IaHTBI OTBCTOB!:

xq 4§ t16g =4sm5¢
o §+25g =4sindt
3 §+4g =4sin5t
4 4153 =3smd

Tema Ne 19. HarpaBnieHue rI1aBHOTO BEKTOPA CHCTEMBI CHIT
(3amanus npeanonaratoT 1 mpaBUIbHBIN OTBET)

Bomnpoc Ne 19.1

Brons pebep enuHMYHOrO Ky0a HampaBieHbI TPH CUJIBL: F =2 (H), F,=K=1 (H).
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o/y
«—F

VYrou, KOTOpbIif 00pa3yeT IIIaBHbIM BEKTOP CHCTEMBI CHJI C OCbi0 OX, paBeH & = arccos

BapI/IaHTBI OTBCTOB:

L
*1, 2

2
2. 2
3. -1
4.0

Tema Ne 20. LleHTp TsDKECTH 00BEMHOTO TEIa
(3aganus npeanonararoT 1 npaBUIbHBINA OTBET)

Bonpoc Ne 20.1

OI[HOpOI[HBIfI HpSIMOerJ'IBHHﬁ HapaJiieJICIIUIIC A PACIIOJIOKECH TaK, KaK YKa3aHO Ha PUCYHKC.

vl

A
SN

Koopamnara *C ~

BapI/IaHTBI OTBCTOB!:

1.-4 2.5 3.-5 4. *1.4

Tema Ne 21. KacarenbHoe yCKOpEHHE TOUKHU MTPU €CTECTBEHHOM 3aJJaHUU JBUKEHUS
(3amanus npeanosaraioT | MpaBUIIBHBIA OTBET)

Bomnpoc Ne 21.1
0 OKPY’KHOCTH pajuyca

3
M JBHXKETCS TOYKA 110 3aKOHY S=34+1 , The t — Bpems B
CEeKyHJax, S — B METpax.
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KacarenbHoe yckopeHHe TOUKH B MOMEHT BPEMEHU t=2

Bapuantsl 0TBETOB:

*1.12

2.6

3.18

4.24

5.36

Tema Ne 22. VrioBasi CKOPOCTb B IUIOCKONIAPAJUIETBHOM JBUKEHUU
(3amanus npeanonararoT 1 npaBUIbHBIN OTBET)

Bonpoc Ne 22.1

2
€ pasuo ... Wc”

Juck paguyca R kaTuTes 1o ropu30HTAIBHOM MOBEPXHOCTH 03 CKObkeHUs1. CKOPOCTh TOYKU

A paBHa v.

4 ¥

Er
Yrnosas CKOPOCThb ® BpalllCHUA IUCKA paBHA ...
BapI/IaHTBI OTBCTOB!:

¥

1. 2R

v
o L5R

o | &

v
5. *1. 2R

Tema Ne 23. CkopocTu TOUYEK IIOCKON (PUTYpPbI
(3amanus npeanosiaraioT | MpaBUIBHBIA OTBET)

Bonpoc Ne 23.1
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Crepxuu AB u CD pasnsl o jymae (AB = CD = 0,2 M) 1 Bpamarotcss paBHOMEPHO C
OJIMHAKOBBIMH YTJIOBBIMHE CKOpocTsimu @ =4 pan/c.

B g D
&
C
Ckopocts VE Touku E, nexameii nocpeaune crepxkus BD, Oyaer paBHa Mm/c.

Bapuantsl 0TBETOB:

*1.0,8 2.0,4 3.1,6 4.0

Tema Ne 24. KosebaTenbHoe 1BUKEHUE
(3aganus npeanoiaratoT 1 npaBUIbHBINA OTBET)
Bonpoc Ne 24.1

XapakTep JBUKCHHS] MEXaHUYECKOU CUCTeMBbI, eciu auddepeHiuanbHoe ypaBHEHHE €

JBYOKEHHUS uMeeT Bug * T kix=0 , 9TO ...
BapuaHTbl OTBETOB:
1. 3aryxatomue KonebaHus
*2. cBoOOAHBIC KOJICOAHUS
3. BBIHYX/ICHHbIE KOJIeOaHUs
4. anepuoauvYecKOe IBMKCHUE
Tema Ne 25. OcHOBHBIE TOHATHS AUHAMUKHA CUCTEMBI U ()OPMYJTBI JIJIsl OCHOBHBIX BEJTMYHH
(3aganus npeamnoiaratoT | npaBUIBHBINA OTBET)
Bonpoc Ne 25.1
['eomeTpuyeckas cymMMa BC€X BHYTPEHHHUX CHJI, IEUCTBYIOIIMX HA TOYKH MEXAHUYECKOMN
n
25
CHCTEMEBI ¥  , paBHA ...
Bapuantsl oTBETOB:
*1. HymI0
2. KOJIMYECTBY JIBMKEHUSI MEXaHUYECKON CUCTEMBI
3. MPOM3BEICHUIO MacChl CHCTEMBI Ha panyC-BEKTOp €€ IEHTpa Mace
4. cymMMe BCEX BHEIIHUX CHJI, IEUCTBYIONIMX HA TOYKH MEXAHUYECKON CUCTEMBI
Tema Ne 26. KonnuecTBO JBUKEHHS CUCTEMBI (TBEPIOE TEJO)
(3aganus npeanonararoT | npaBUIbHBINA OTBET)

Bonpoc Ne 26.1
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[Ton3ynsl A u B, cBa3aHHbIe TUHEKOW AB, nepeMenatoTcs o NpsiMOJIMHEHHBIM B3aUMHO

TepICHANKYISPHEIM HApaBIsommM. [1013yH A HMeeT B JaHHBI MOMEHT CKOPOCTb ¥, Macca
nosyHa B papaa # .

i 77| | P

Mopynpe BEKTOpa KOJIMYECTBA ABUKCHUS 110JI3yHA B paBeH ...
BapuanTsl 0OTBETOB:

1 MV -clga

o mV-lga

xg MV -3ina

4 MV -cosa

5 MV /clga

Tema Ne 27. [IpuHIIUTT BO3MOXKHBIX ITepeMeEIIeHUH (YypaBHEHUE)
(3amanus npeanosaratoT | MpaBUIBHBINA OTBET)
Bonpoc Ne 27.1

MexaHu3m, n300paskeHHbIN Ha YepTexke, HaXOAUTCS B PAaBHOBECHH IO/ ACUCTBUEM CHIIBI P,
cuIIbl TsbKecTH Tpy3a 3 — G3 u momeHTa Mc .

Vkaxure IMPaBUJIbBHOC YPABHCHUC pa60T IMpUHIMIIa BO3MOXHBIX HepeMeH_ICHI/Iﬁ .
BapI/IaHTBI OTBCTOB:

1 Plsy ~Cydsy — Moo, =0
wo Cydsy + Plsy —Mdw, =0

3 Pl ~Chdsy + Mooy =0
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4 Mpbw, ~Gds, — Fiay =0

5 Gibey + Fosy —Medep =0

Tema Ne 28. KacarenbHO€ yCKOpEHHE TOUKHU

(3amanus npeanosaraioT | MpaBUIIBHBIA OTBET)

Bomnpoc Ne 28.1

Juck paguyca R=10 cm Bpamaercs Bokpyr ocu Ox 110 3akony ¥ =2+t3 pan.

KacarenpHoe yckopeHHe TOUKd A B MOMEHT BpeMEHH t=3C paBHO...
BapuaHTbl 0TBETOB:

*1. 180 cm/c2

2. 150 cm/c2

3. 200 cm/c2

4. 30 cm/c2

Tema Ne 29. MruoBeHHast oCb BpalllEHUS
(3aganus npeanonaratoT | npaBUIbHBINA OTBET)

Bomnpoc Ne 29.1

ITogBuKHBIH KOHYC A KatuTCs 0€3 CKOJBXKCHUS 110 HCIIOABUXXHOMY KOHYCY B, NMEA

HEMOABMXKHYIO TOUKy O.
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MrHoBeHHas OCh Bpalll€HUA COBIIAACT C HAIIPABJIICHUEM. ..

BapuanTsl 0OTBETOB:
*1.08

2.0°¢

3.07

4.0%

509
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Bompoc Ne30.1

[TepniennukynsapHo K oTpe3ky MN npuiiokeHsl 1Be napamiensubie cuiasl: F=4Hu T =6 H.
IMN| = 3 M. YkaxkuTe MOIyJIb ¥ TOUKY MPHIOKEHHS paBHOAeHCTBYomIcH T. C.

I
=

A N

®
R=10H, [MC|=1,8 m
O
R=10H, [MC|=1,5m
O
R=2H,[NC|=1,0m

@)
R=24H,|MC|=1,5m

Bonpoc Ne31.1

TJIaBHBIN BCKTOP CUCTCMEIL

CHII, k=1 TJIaBHBIM MOMEHT CHUCTEMBI CHJI OTHOCUTEIIHLHO Hadaja KOooOpAuHaT
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touku O), TO JaHHAs CUCTEMA CHII ...

O npuBomuTCs K mape cui

O maxomuTcs B paBHOBECHH

*O npuBOAMTCA K paBHOJIEHCTBYIOMIEH, NPUIOKEHHON B Hayae KOOPAUHAT
O npuBomuTCcsa K paBHOEHCTBYIONIEH, IPUITOKEHHON He B Haualle KOOPIUHAT
O npuBoaUTCA K IMHAMUYECKOMY BUHTY

Bompoc Ne32.1

DneMeHTapHON pabOTOM CHIIBI HA3bIBACTCS BEIMUMHA, paBHAS ...

O BCKTOPHOMY IMPOM3BCACHUIO BEKTOPA CHUJIBI HA BEKTOP 3JICMCHTAPHOI'0 ICPEMCILICHNA TOUKHU €€
MMPUIIOKCHUA

*O CKaJIIpHOMY IIPOU3BCACHUIO BEKTOPA CUJIbI Ha BEKTOP 3JICMEHTAPHOI'O IICPEMCIICHUA TOUKU €€
IMPUITOKCHUA

O MMPOU3BCACHUIO CUJIBI HA ITYTh TOYKH, K KOTOpOﬁ IMPpHUIJIOKCHA CHUJIa

O IMPOU3BCACHUTIO BEKTOPA CHUJIbI Ha IICPEMCIUICHUC TOUKHU €€ IPUITOKCHUS

Bomnpoc 33.1. CxoibKo ypaBHEHU paBHOBECHSI MOYKHO COCTaBHUTh JIJIsI POCTPAHCTBEHHOM
CHCTEMBI CXOJISIIUXCS CHII?

1) nBa; *2) Tpu; 3) uetbIpe; 4) mectsb.
Bonpoc 34.1. ITo kaxoii popmyne onpenensitor koopauHaty XC qyru oOKpyKHOCTH?

2 _sSina sina a
SREE R—= _ R—
N3 a ;. a . gyRsina-a. 4 sina,
Bonpoc 35.1. ITo kakoii (popmyJie onpeaeasiloT KOOPAHMHATY LEHTPa THKeCTH 0OJHOPOJIHOI0
cekTopa?
2 _Sina sina 3_sina a
*a) R>—";6)R>——; B -R>—; R——
3 « a 2 « sina

Bonpoc 36.1. Cko/bKO c/ly4yaeB paBeHCTBA HYJII0 MOMEHTA CHJIbl OTHOCHTEJILHO OCH
cyumecrBpyer?

1) onun; * 2) nBa; 3) Tpu; 4) yeThIpe.

Bomnpoc 37.1. o kakoii popmyJie onpenensiercs KOI(PPUUHMEHT YCTOHNYNBOCTH TeJl HA
ONPOKHUAbIBAHUE?
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_ Ty onp . _ _
WK, = Ky, = :

Yo y0 onp
o Mo ok Moy
) ycm _M : ) yem M
onp Y0

Bonpoc 38.1. HazoBute ciocoOb! 3a1anusi IBMYKCHUS TOUKH.

1). BexTopHbIil, KOOpAMHATHBIHN, IOCTYIATEIbHbBIN
2). BekTopHbIi, €CTECTBEHHBIN, BpallaTeIbHBIN
*3). BekTopHBIN, KOOPIUHATHBIN, €CTECTBEHHBIN
4). BekTOpHBIi, €CTECTBEHHBIH, chepruueckuii

Bomnpoc 39.1. KakuMu paBeHCTBAMHU ONPeIeSIIOTCA MPOEKIUU CKOPOCTH TOYKH HA
KOOPAMHATHBIE OCH?

d?x d?y d?z
1.V, =—, V, =—2 |V, =
)- Vs dt> = Y dt? dt?
2).VX:°'—X,vy:ﬂ,vZ:E
dt dt dt
ds
3).vx=dSX,v :—y,vz=dsz
dt Yoodt dt
Hov =y Wy
dav ' Y dv dv

Bonpoc 40.1. Yem onpenensiercss HanpaBJjieHHe BEKTOPa CKOPOCTH 10 OTHOIIEHHIO K
0CsIM KOOpAHHAT?

1). HammpaBasiromyMu cuHycaMu

*2). HampaBnsommMu KOCUHYCaMu
3). HammpasstromyuMu TaHT€HCaAMU
4). HampaBnsromumMu KOTaHT€HCAMHU

Bonpoc 41.1. ITo kakomMy paBeHCTBY onpeae/sieTcsi MOAY/1b YCKOPEeHHUsI TOYKH?

*D.a=J¢2+af+af 3). a=.a, +a, +a,




2). a= \/aX3 +a,’ +a,’ 4). a=[2a, +2a, +2a,

Bomnpoc 42.1. Kakoii Buja ypaBHeHHsl IBUKEHUSI MMeeT TOYKA NMPHU eCTECTBEHHOM CIiocode
3aJaHUsA ABUKeHus?

1). F = F(t) 2). V=V/(t) * 3). $=S(1) 4). a=a(t)

Bomnpoc 43.1. Kakomy ciiy4aro cOOTBETCTBYET NPSIMOJIHHEiHOe HEPABHOMEPHOE IBHKeHH e
TOYKH?

*1). a, #0,a,=0; 2). a,=0,a,#0; 3). a #0,a, #0; 4). a, =0,a,=0

Bomnpoc 44.1. Kakomy ci1y4yarw cOOTBeTCTBYeT NIPAMOJIMHEIHOe pABHOMEPHOE IBHKeHH e
TOYKH?

1).a, #0,a,=0 2).a =0a,#0 3).a, #0,a,#0 « 4).a =0a,=0

Bomnpoc 45.1. Kakomy ciiy4aro cOOTBeTCTBYeT KPHBOJIMHEHOE paBHOMEPHOE IBHKCHH e
TOYKH?

1). a, #0,a,=0; *2).a =0,a,#0; 3).a #0a,=0; 4).a =0,a,=0.

T n

Bonpoc 46.1. Kakomy cj1y4aro cOOTBeTCTBYeT KPHBOJIHHETHOE HEPABHOMEPHOE IBHKCHHE
TOYKH?
1). a,#0,a,=0 2). a,=0,a,#0 *3).a #0,a,#0 4).a =0a,=0

Bonpoc 47.1. IIpu nocrynarejibHOM ABHKEHHH TBEPAOT0 TeJIa BCE €ro TOUYKH HMEIT
paBHBIE:

1). CxopocTu u epeMenieHust
2). YckopeHus U nepeMereHus
*3). CKOpoCTH U YCKOPEHHUS

4). IlepemelieHus 1 BpeMs

Bomnpoc 48.1. 1o kakoii ¢popmyJie MOKHO OCYIIECTBUTH MEPeX0l OT YACTOTHI BPALIEHUs K
YIJIOBOii CKOPOCTH TOYKH TBEPAOro Tejaa?

1).a)=2ﬂ.n 3).a)=4ﬂ-'n
30 60

2).a)=ﬂ-—'n *4).w=ﬂ—ﬂ.
60 30
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Bonpoc 49.1. Kunernyeckas sHeprus MaTepHaaIbHON TOUKH onpeaensiercs mno Gopmyie:

mv?

1) T=m? 2) T=mv’cos(Mm-V) 3) T=mv *4) T =

Bonpoc 50.1. Teopema 06 M3MEHEHUHN KHHETUYECKON YHEPTUU MAaTEPUATBHOM TOYKH
ompezaensercs mo hopmyie:

mv’ mv?
)mZ-mv=>A *2 )——— ZA 3) mv—mv=>" A )——— ZF
i i
Bomnpoc 51.1. Kunetnueckasi 3HEprusi TBEpA0To Teja MPH MIIOCKOM €ro JBUKEHUU
ompezensercs o Gopmye.

2 2 2
By 7oV M J,w

2
) T=1 +M?  *3)T= Mv

2

Mv? M @®

4=

Bonpoc 52.1. Ykaxute quddepeHnmanb-Hoe ypaBHEHHE BpaIaTeIbHOTO ABMKEHHUS TBEPIOTO
Tena.

do, =

_ZF

3) 3,523 M,(F) Y M,(F)

3.2.2. TectoBble 3an1anud. biok 2.

bJok 2.

Tema Ne 1. CkopocT TOUKH 10 Irpad UKy ABMKEHUS
(3agaHust ¢ KpaTKUM OTBETOM (1I€TI0€ YHCIIO)

Bonpoc Ne 1.1

Ha PUCYHKC IPEACTABJIICH l"pa(l)I/IK JABHXKCHUS TOYKH, HMEIoIIeH Ppa3HbIC CKOPOCTHU HA OTACIIbHBIX

ydaCTKax ABUKCHHA.

4 5(M)
REREEEENEEEEN RN
T T T T G U N A IO A A A A R N B
Py I I | [ " H A N N N N T TR R
| L ﬁ T AT 1 0 1 & 11 1T 1"
w1 1 | L1 1 | N N R R TN W N
| 1 ] IB!I ] ] ] \D' 1 | 1 ] 1 ] ] | 1
prvey A NN (N SN I A (N NN N NN I 'l NN (N NN NN (NN N PN A N
[ III T 17 ©TXC 1T 1T 17 1T 71 1T 71 171
o=l L L1 41 (| I""!F_-:II-:AI_J d A
N A = S SR Y
R R e S
n 1A L1 ¢ 1 1 1 1 1 1 11 It 1 1 1
5L -1 I N IS I NN (NN N N RN NN RN N PR SR P |
/l/l [ D I I I R D R I R R R R |
0 Lr - ree vy g1 g1
[ R I I R D A D R R D R B D
-7 T A NNV OO I T SOV Y N NV N Y O N O [ WY N P
I I
[ 1 1 1 L 1 1 1 1 1 [ 1 1 1 1 1 | 1
0 2 4 6 8 10 12 1w e g M oz 2 26 2 3 I M tic)

3anumure 3HaueHHe CKOpocTH Ha yyactke D ...

BapI/IaHTBI OTBCTOB!:

*1.-5
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Tema Ne 2. CKOpOCTH TOYKHU IIPU CIOKHOM JIBUKEHUU
(3amanus npeanosiararoT | MpaBUIIBHBIA OTBET)
Bonpoc Ne 2.1

B kpuBommnHo-kynucHom MexanuzMe kpuBomun OA=10 cMm Bpaiaercs ¢ yrioBoi CKOPOCTbIO
@ =6 c-1.

K

] A

005
iy M

B ToT MOMeHT, Korza yroin P =45°,

[
OTHOCHUTEIIbHAs CKOPOCTh  * (cM/c) mon3yHa A paBHa ...

BapuanTsl 0OTBETOB:
*1. JUﬁ

2.30
3. 60

4. 60-2
Tema Ne 3. CkopocTH TOUEK IpH Mepeaayue ABHKEHUS

(3amanus npeanonaratoT 1 npaBUIbHBIN OTBET)

Bomnpoc Ne 3.1

/IBa mKuBa COEIMHEHBI pEMEHHOM Iepeaaden. Touka A 0JTHOTO U3 IIKMBOB UMEET CKOPOCTh
VA=20 cm/c.

o
Ckopoctb Touku B~ F (cm/c) npyroro mkuBa B 3TOM
ClIy4ae paBHa ...

BapunaHTbI OTBETOB:
*1.5
2.20

3.40
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4.10

Tema Ne 4., JIuneitHble yCKOpPEHHUS Bpalllatolerocs TBEPIOro Teja
(3amanus Ha yCTaHOBJICHUE MPABMIHHOM MOCIIEI0BATEILHOCTH)
Bomnpoc Ne 4.1

Kpyrnas ninactuHka Bpamaercs BOKpYr OCH, Ipoxoasien yepe3 Touky O, nepneHIuKyIspHON
IJIOCKOCTH IJIACTHHBI C YIJIOBBIM YCKOPEHUEM & .

VYKaxuTe mocaea0BaTeIbHOCTh TOUYEK B MOPSJIKE YBEITUUCHUS UX
KacaTeJIbHOI'0 YCKOPEHHUS ...

BapuaHTbl OTBETOB:

1.B

2.C

3.A

4.D

Tema Ne 5. YrnoBas ckopocTh INIOCKON (UTYpBI

(3aganus npeanonaratoT | npaBUIbHBINA OTBET)

Bomnpoc Ne 5.1

MydTsl A u B, ckonb3diue Ba0Ib NPSIMOJIIMHEHHBIX HAPABIISIONINX, COSMHEHBI CTEPKHEM

oM
Vy=40—
AR =20cn Ckopoctb MyPTHI A - 2

Va

A

-1
VYrioBas ckopocTh cTepkHa AB - Dus paBHa ... ©
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Bapuantsl 0TBETOB:
*1.4
2.2

3.2
3. 2

4. 2
5. 242

Tema Ne 6. MruoBeHHast OCh BpalleHUs

(3amanus ¢ KpaTKUM OTBETOM (1I€TI0€ YUCIIO)
Bormpoc Ne 6.1

[ToaBHKHBIM KOHYC KaTHTCS 0€3 CKOJIBKEHHSI [0 HETIOIBM)KHOM TNIOCKOCTH, UMest
HENOoJIBUXKHYIO TOuKy O.

¥ 3anummre HOMEP BEKTOpA, II0 KOTOPOMY HaAIIpaBJICHA
MI'HOBCHHas yrjioBasgd CKOpOCTb BpallICHUA ...

BapuaHTs!l OTBETOB:
*1.3

Tema Ne 7. Xapaktep IBH>KEHUS TOYKH B 3aBUCUMOCTH OT CHII
(3aganus npeanonaratoT | npaBUIbHBINA OTBET)

Bonpoc Ne 7.1

m = 5SKr

R=3H _ F,=10H

MarepuaiibHasi TOYKa Maccou IBIDKETCS O JEUCTBUEM CHII

-

:

HpOCKHI/Iﬂ YCKOPCHUSA TOYKH HAa OCh Ox paBHa ...

BapI/IaHTBI OTBCTOB!:
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Tema Ne 8. PaGora cuibl ynpyroctu

(3aganus npeanonaratoT 1 npaBUIbHBINA OTBET)
Bomnpoc Ne 8.1

[Tpyxuny c xxectkocthio 150H/M cxxanu no qyunet 0,06 M u otnyctunu. Pabora, coBepiienHas
CHJIOH yIIpYyrocTH IPU BOCCTAHOBJIECHUM MPYKUHBIL, paBHa 0,27 ][x. JlmMHa BOCCTaHOBJIEHHON
IPYXUHBI PaBHA M.

BapuaHTtsl 0TBETOB:

1.0,12

2.0,15

3.0,1

*4.0,18

Tema Ne 9. PaGota cuibl TskecTH

(3amanus npeanosaratoT | MpaBUIIHHBINA OTBET)
Bomnpoc Ne 9.1

Cucrema coctout u3 el 1, 2 U 3, CBA3aHHBIX MEX1y COO0N OCPEACTBOM HEPACTAKUMBIX
Huteill. [Ipockaiib3biBaHne HEPACTSKUMON HUTH OTCYTCTBYET. BIIOK 2 COCTOUT U3 IBYX CTyNeHen
pa3HbIX PaInycoB, KaTOK 3 (OHOPOHBIN LHUIMH/P) KaTUTCA 0€3 CKOJIbKEeHUs. Macchl Bcex Tell
OJIMHAKOBBI U paBHBI M.

PaboTa cuit TsbKkecTH JaHHOM CHCTEMBI ITPH MepeMeIeHnn rpy3a 1 Ha BenuuuHy h paBHa ...

Bapuantsl 0TBETOB:
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*1. mgh
2.2mgh

mg}zE
3. r

>
mgh —
g2R

Tema Ne 10. PaBHoBecHe TeJ C y4eTOM CHII TPEHHS CKOJIbKEHUS
(3aganus npeanonararoT 1 npaBUIbHBINA OTBET)
Bomnpoc Ne 10.1

Teno Becom G=10 (H) yaepxuaercs cuioit S (H) B paBHOBECHH Ha 1IEPOXOBATON HAKIIOHHOM
— u]
mockocTH ¢ yrmom Hakmona & =137 (kospdumment tperus crompxenust £=0,1). (st

CHIPaBKH: sinl 5% = cos75" =0,26 . sin75" = cosl 53° = 0,96)

S

o

MuHrManbHOE 3HaUYE€HUE CUJIBL S JIJIsl IEPEMEILICHHS TeJla BBEPX M0 HAKJIOHHOMW MJIOCKOCTH
PaBHO ...

BapuaHTbl OTBETOB:

1.3,6

*2.1,6

3.99

4.9,3

Tema Ne 11. Cnoxxenue nap cuil B IpOCTPAHCTBE
(3amanus npeanosnaraioT | MpaBUIIBHBIA OTBET)
Bomnpoc Ne 11.1

K npsiMoyronbHOMy yrosky NpHIIOKEHSBI 1B€ Iapsl cuil ¢ MoMeHTamu M1 =3 Hm, M2 =4 Hwm.

MoMeHT napsl CUjl, 3KBUBAJICHTHOM 3TUM ABYM I1apaM, paBeH M = Hwm.
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Bapuantsl 0TBETOB:

*1.5

2.7

3.1

4.3,5

Tema Ne 12. CkopocTh pu KOOPIMHATHOM crioco0e
(3amaHus ¢ KpaTKUM OTBETOM (11€710€ YHCIIO)
Bonpoc Ne 12.1

Xx=23cos3t, y=33n 3t (x,y

Touka IBMXKETCS COINIACHO YPABHEHUSAM — B M€Tpax).

x=0,y=3

TIpoeKLHst CKOPOCTH TOUKH Ha ocbh * (B M/ C) B omoxeHnu paBHa ...

BapuanTsl 0OTBETOB:

*1.-15

Tema Ne 13. CkopocTh TOYKHU 1O TpapUKy ABHKECHHUS
(3amaHus ¢ KpaTKUM OTBETOM (1I€7I0€ YUCIIO)

Bonpoc Ne 13.1

Ha pucynke npeacrasiex rpaduk IBUKEHUS TOUKU Ha MPSMOJIMHEHHON TPAEKTOPHUH s(t) .

1(:';

3anummuTe 3HaYCHUE CKOPOCTH TOYKH .... (M/C)

Bapuantsl oTBETOB:

*1.1

Tema Ne 14. HanpaBieHue CKOPOCTH TOUKHM IIPU CII0KHOM JIBHKEHHUH
(3amaHust ¢ KPaTKUM OTBETOM (1I€TI0€ YHCIIO)

Bomnpoc Ne 14.1

Crepxenp OA, KOTOPBIN MOXKET BpaIaThCs BOKPYT TOPU30HTAIBHON OCH, POXOSIIEN Yepes

To4Ky O, NPYKMHOW MPUKUMAETCS K IPU3ME, IBUTAOIIEHCS TOPU30HTAIBHO 10 3aKOHY

g(t) =36+t (CM)
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/

LSS PaCCManI/IBaH JBIJKEHHE TOYKH A KaK CI0KHOE, 3aITUIINATE
HOMEp HaIPABJIEHUS [l IEPEHOCHOW CKOPOCTH TOUKHU A B MOMEHT BpEMCHU t=lc....

Bapuantsl 0TBETOB:

1.1

Tema Ne 15. JIuneitnbie CKOPOCTH BPAIIAIOIIETOCs TBEPIOTO Tela
(3aganust Ha yCTaHOBJICHHE MTPABUIIBHOMN MOCIIEI0BATEIILHOCTH)
Bonpoc Ne 15.1

Kpyrnas nnactuHka BpaiaeTcst BOKpYr OCH, TpOoXosiiei yepes Touky O, meprneHAuKyIsIspHOR
IUIOCKOCTH IJIACTHHBI C YIJIOBOM CKOPOCTBIO .

VYKaxure 1ocie10BaTeIbHOCTh TOUYEK B MOPSAJIKE YBEIUUYEHUS UX
CKOpOCTEH ...

BapuaHTs!l OTBETOB:

1.C

2.B

3.A

4.D

Tema Ne 16. CiioxeHHE YCKOPEHUH TP CIIOXKHOM MOCTYIATENbHOM JIBH>)KEHHUH Tella
(3amanus npeanonaraioT | MpaBUIIBHBIA OTBET)

Bonpoc Ne 16.1

[ToaBrKHBIN MOABEMHBIN KpaH IIepeMeiacTCAd 110 TOPU30HTAIIBHBIM PEJIbCaM OID COorjiaCHO

s=4(t

+
YpPaBHEHUIO 3) (cm). Ctpena kpana OK mapasnienbHa penbcam, o CTPENe IBUKETCS

2
Tenexka A cormacHo ypasaenuto * =10-47 (¢m). I'pys B gBmkeTcst BEPTHKAIBLHO C HOMOIIBIO

— 2
7e0eIKH, YCTAaHOBJICHHOM Ha TEJIEXKKE, 110 3aKOHY » 6+ (cm).
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» AOcoroTHOE YCcKOpeHue Tpy3a B paBHo ...

Bapuantsl 0TBETOB:
*1.10
2.5

3. 116
4. 133

Tema Ne 17. Bropoii 3akon HeroToHa
(3aganus npeanonararoT | npaBUIbHBINA OTBET)
Bonpoc Ne 17.1

Touka Maccoii m=4 (KF) JABMXKETCA 11O HpHMOﬁ TaK, YTO CKOPOCTb TOYKU U3MCHACTCA COTJIIACHO

TIpeNCTaBIeHHOMY TpaduKy © v(t)

‘V(MJ‘C)
8

6 .
4 Vd

Va

0 1 2 3 4 5

F

—y

(c)

[To BTOpoMy 3akoHY Hbl0TOHA paBHO/EHCTBYOIIAs BCEX NEHCTBYIONINX HA TOYKY CHJI paBHA
R=.... (n)

Bapuantsl oTBETOB:

*1.6

2.8

3.14

4.32

Tema Ne 18. PaboTa cUITbI TSXKECTH

(3amanus npeanosiaraioT | MpaBUIIBHBIA OTBET)
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Bonpoc Ne 18.1

MarepuanbsHas Touka Mmacco m=0,1 (kr) aBuxkeTcs 1o cioxxHoi Tpaekropun AB. Ecin

M3BECTHO, ut0 R=2 (m); 1=0,5 (M), yrer & = 30°; g=45" , npuHAMas g=10 4/¢” 1o

2R

pabota cuiibl
TSOKECTU Ha TIEPEMEIICHUH U3 TIoJIokKeHus1 A B nosioxeHue C paBHa ...

BapI/IaHTBI OTBCTOB.

*1. -3 TIK

2. _].D"\l'g HX(
B

3. 2 nmx
1043

4, 2 ok

Tema Ne 19. [Tpunnun HanamGepa a1 TOUKH
(3amanus npeanosnaratoT | MpaBUIBHBINA OTBET)

Bomnpoc Ne 19.1

o=
JIudr omyckaercs ¢ yCKOpeHHEM £,

la

=

Cuna naBneHus rpys3a Maccoi

m=30Kr L nHo nudra paBHa ... H.

BapI/IaHTBI OTBCTOB:

*1.0
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o 10g

3 30z

4, 238

5. 35g

Tema Ne 20. Kunetuueckast sJHEpPTUs TBEpIOTO Tea (Yepe3 JIMHEHHBIC XapaKTePUCTUKH )
(3aganus npeanonararoT 1 npaBUIbHBINA OTBET)

Bomnpoc Ne 20.1

m=1xe KaTUTCs 0€3 CKOJIBKEHUS 110 FOpHBOHTaﬂbHOﬁ

V=6Mfc_

OIHOPOIHBIN CIUIONIHON JUCK MAaCChI

IMOBCPXHOCTH. CKOpOCTL LOCHTpa AMCKa paBHaA

Kunernyeckas sHeprus 1ucka paBHa ... ©

BapuanTsl 0OTBETOB:

1.27

2.18

*3. 36

4.54

5.75

Tema Ne 21. KoagpuiueHT BocCTaHOBIEHUS IIPU MIPSIMOM yJlape MaTepHallbHON TOUKU
(3amanus npeanonaratoT 1 npaBUIbHBIN OTBET)

Bomnpoc Ne 21.1

hl =

[[Tapuk 6e3 Ha4aTbHON CKOPOCTH TMAIa€T C BHICOTHI 1,5 (M) m nmocne ynapa o

TOPU30HTAIBHOM MMOBEPXHOCTH MTOJHUMAETCS Ha BBICOTY hy =0,9 (m).

Thin

A

.j____

wjamw
|+
E——
By
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Koa¢¢unment BocctaHoBneHus pu yaape paBeH k=. . .
BapuanTs! 0TBETOB:

*1.0,77

2.0,95

3.0,60

4.0,84

Tema Ne 22. CkopocTh MaTepuaibHOM TOUKHU MIPU NPSIMOM yAape

(3aganust ¢ KpaTKUM OTBETOM (1I€TI0€ YHCIIO)

Bonpoc Ne 22.1

IIpy npsSMOM yziape MaTepHanbHOI TOUKH IO HEIOABHKHOM TIperpaje CKOpoCTh JI0 yaapa 1
=20 (m/c). Ecniu koaddunmenT BoccranoBieHus npu yaape pasen k=0,8 , To ckopocTh TOYKH

Tmocyie yaapa paBHa ‘2= .. (M/c) (3aIMIINTE HEIbIM YHCIOM)

BapuanTsl 0TBETOB:

*1.16

Tema Ne 23. OcHOBHBIE MOHATUS JUHAMUKHN CUCTEMBI U (DOPMYJIBI /111 OCHOBHBIX BEIMUYUH
(3aganus npeanonaratoT | npaBUIbHBINA OTBET)

Bomnpoc Ne 23.1

MarepuanbHas TOUKa IBUXKETCS MO JEHCTBUEM U3BECTHOM CUIIbL. M3 mepeuncieHHbIX
XapaKTEPUCTUK JABUKYIIEHCS TOUKH

A. Macca

B. ckopocth

C. yckopeHue

D. cuna

JUTSL OTIPEJICIICHHS] KHHETUYECKOW YHEPTUM TOYKH HEOOXOUMBL. . .
BapuaHnTsl 0TBETOB:

*1.AuB

2.AuC

3.AuD

4.A,CuD
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Tema Ne 24, Teopema 00 I3MEHEHHUH TJIABHOTO BEKTOPA KOJIMYECTBA JIBHXKCHHSI MEXaHHYECKOM
CUCTEMBbI

(3amanus npeanosiararoT | MpaBUIIBHBIA OTBET)

Bonpoc Ne 24.1

"1 = 80 Kr IBMKETCS I10 TJIAJKON FOPU30HTAIBHOM MIIOCKOCTH C

"

[TnaTdopma maccoii

HOCTOSTHHOM cKopocThio "I~ 2 m/c. ITo muargopme IBUKETCS TENEkKKa Maccoi 2 ~ 40 Kr ¢
OTHOCHUTEIIEHOM CKOPOCThI0 ¥ = 3 m/c. B HEKOTOPBIII MOMEHT BPEMEHH TeJIekKKa Oblia
3aTOPMOKEHA.

~

2 u

5 0 8 vﬁ
| 1 Jriite. -

]

FEFET AT TIFTEEFS e i i s b i i idiis s

O61mas ckopocTh MIAaTHOPMBI BMECTE C TEIIEKKOI, TOCIIe OCTaHOBKHU TEJIEKKHU paBHA ... (M/C)
BapuanTsl 0OTBETOB:

*1.3

2.1

7

3.3

4.5

Tema Ne 25. MOMEHT CHJIBI OTHOCHTEIBHO TOYKH IS TNIOCKOH CUCTEMBI CHJI

(3aganus npeamnoiaratoT | npaBUILHBIA OTBET)

Bonpoc Ne 25.1

Ha BepTukanbHy0 HEBECOMYIO OAJKY, )KECTKO 3aeIaHHYI0 OJHUM KOHIIOM, IEHCTBYET JTHHEHHO

. =204/
pacrnpeneneHHas Harpy3ka MakCUMajJbHOW HHTEHCUBHOCTH ? M

g
O6M

6m

L
IR BT
MowmeHT 3aenKku paBeH ... Hm

Bapuantsl 0TBETOB:
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*1. 600
2.-540

3. -360

4. 480

5. 840

Tema Ne 26. Pannyc KpuBU3HBI TPAa€KTOPUHU
(3amanus npeanosiararoT | MpaBUIIBHBIA OTBET)

Bompoc Ne 26.1

Touka ABMXKETCA 1O 3aJIaHHOM TPACKTOPHUH 10 3aKOHY s(t) =1-2t+3t2 (m). B MoMeHT BpeMeHH
t=1c HOpMaJIbHOE YCKOpEeHHE paBHO an = 2 (M/c2).

Pannyc KpUBH3HBI TPAEKTOPHU (M) B JaHHBIA MOMEHT PABHO ...
BapuaHTbl OTBETOB:

*1.8

2.0,5

3.2

4.12,5

Tema Ne 27. XapakrepucTHKa BpaleHUs
(3agaHust ¢ KpaTKUM OTBETOM (1I€TI0€ YHCIIO)

Bompoc Ne 27.1

Ly @=3-2t°
TBeproe Teo BpamaeTcsi BOKPYT HETOIBI)KHON OCH COTJIACHO YPaBHEHHIO ,
rae ¥~ yrom moBopora Tena B paguaHax.
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Z
1 4 | 4|EA
O O
B t=05¢
MOMCHT yriioBas CKOPOCTh M YIJIOBOC YCKOPCHUE TEJIa HAIIPABJICHBI, KaAK YKa3aHO
Ha PUCYHKE ...

BapuanTts! 0TBETOB:

*1.1

Tema Ne 28. HopmasibHOE yCKOpEHHE TOUKH
(3aganus npeanoiaratoT 1 npaBUIbHBINA OTBET)
Bonpoc Ne 28.1

Huck panuyca R=10 cm Bpamaercs Bokpyr ocu Ox 110 3akony ¥ =2+t3 pan.

HopManbHOe yckOopeHre TOUKH A B MOMEHT BPEMEHU t=2C paBHO ...
BapuaHTs!l OTBETOB:

*1. 1440 cm/c2

2. 1000 cm/c2

3. 1600 cm/c2

4. 360 cm/c2

Tema Ne 29, KonruecTBO IBMKEHHS TOUKH
(3amanus npeanonaratoT 1 mpaBUIbHBIN OTBET)

Bomnpoc Ne 29.1
.33

MarepuasibHasi TOYKa Maccoil m ABUKETCS B TIIOCKOCTH OXy MO 3aKOHAM: 2
BexTop xonnyecTBa JBUKEHHS TOUKM B MOMEHT BPEMEHH t=1C HampasJieH ...

y=2,5
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Bapuantsl 0TBETOB:

*1. mox yrinom 30° k ocu X

2. BEpTUKaJIbHO BHU3

3. BepTUKAJIbHO BBEPX

4. ropu30HTAJILHO BIPaBO

Tema Ne 30. Kunernueckas s3HEprusi TBEpA0To Teja
(3amanus npeanosaraioT | MpaBUIIBHBIA OTBET)
Bonpoc Ne 30.1

Koneco paguyca R, macca kKoToporo m paBHOMEpPHO pacrpe/ielieHa o 0001y Koyieca, KaTUTCSI
10 TOPU3OHTAILHON TIOCKOCTH 0€3 MPOCKaIb3bIBAHUS, HMESI CKOPOCTH IIEHTpa Macc V.

Kunernmueckas OHCPI'UA KOJICCA PaBHA ...

BapuanTsl 0OTBETOB:

1. mv2

111“‘»rz
2. 2

3mVv?
3. 2
4.2mV2

3mV 2

x5, 4
Tema Ne 31. Teopema nMIyIbCOB IPH NPSAMOM yAape
(3amanus npeanonaratoT 1 mpaBUIbHBIN OTBET)
Bomnpoc Ne 31.1

IIpu npsimoM yzape MaTepruaabHON TOYKH 110 HEMOABUKHOM Mperpaie Ha TOUKY IMOJAEHCTBOBAN
yaapHblit nmmyise Bemmunaoi S =10 g-¢. Ckopocts Touku mo yaapa ¥ =10 m/c, ckopocts
TOUKH mocJie yaapa “ =3 m/c. Macca TOUKH paBHa...

BapI/IaHTBI OTBCTOB!:

1. 0,667
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*2.2

3.0,333

4.15

Bonpoc Ne32.1

ABTOMOOMIL Maccoi 1300 kr Ha HAYMHAET TOPMOKEHHE TOPU30HTAIIBHON TTOBEPXHOCTH CO
ckopoctu 54 km/uac. KoadduumeHT TpeHns CKOIbKEHUS pe3nHbl 0 cyxoi achanst f= 0,6, 0
MokpsIii achansT — f = 0,15. TopMo3HbIe MyTH aBTOMOOMIISI B 000HX CIy4astX COCTaBST

M COOTBETCTBEHHO.

19,1 u 76,4 ®
10,1 u 40,4 O
1,30 1 5,10 O
23,1 1 92,4 O
Bomnpoc 33.1 Onpenenuts MOMEHT B 3azenke A, eciim F1=50 H, Fo= 100 H, pasmepst AB=BC= 2
M.
*1) 446; 2) 180 ; 3) 127; 4) 65.
Fr F,
% 60°
A i} C

Bonpoc 34.1

Juck panuyca R=10 cm Bpamaercs Bokpyr ocu Ox 110 3akony ¥ =2+t3 pan.

KacarenbHoe yckopeHHe TOUKd A B MOMEHT BpEMEHH t=3C paBHO
BapuaHTbl OTBETOB:

*1. 180 cm/c2
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Tema Ne 35. Cuna nHepIuu TOUKU
(3amanus npeanosiararoT | MpaBUIIBHBIA OTBET)
Bonpoc Ne 35.1

MarepuanbHasi TOUKa MaCCOM m=2KTI' CKOJIb3UT BHU3 I10 TJIAJIKON MJIOCKOCTH IO/ ICUCTBUEM
cuibl F=4 H (mpunsate g=10 m/c2).

F
3g"

Cuna uHepUyU TOUYKHU paBHA Krem/c2.
BapuanTsl 0OTBETOB:

*1.14

Tema Ne 36. Mable cBOOOHBIE KOJe0OaHHsI MEXAHUYECKOIH CUCTEMBI C OJTHON CTETIEHBIO
cB00OBI (TTapamMeTpsl)

(3aganus npeanoiaratoT 1 npaBUIbHBINA OTBET)
Bonpoc Ne 36.1

KonebarensHoe ABUIKCHUC I'PYy3a, IOABCHICHHOT'O K IIPYKHUHE, OIMNCBIBACTCA

muddepeHumransHpM ypasHerreM + T 9% =0 Kospuiment xecTKoCTH IpyXUHEI paBeH
C=35H/m

Macca nmojBeIeHHOro rpy3a paBHa ... K.
BapuaHTsl 0TBETOB:

*1.7

Bomnpoc Ne 37,1

A

Ha pamy ADEB geiictBytor: cocpenotoueHHass cwia F o Benmuuunoit 25 xkH, mapa cunm ¢
MomeHTOM M = 5 kH'M, pacnpeneneHHas 1Mo JWHEWHOMY 3akoHYy Ha ydacTke EB Harpyska c
MaKCHUMaJbHOH HMHTEHCUBHOCTHIO ¢ = 2 kH/M. [Inmua ydactka EB — 2 m. [maBHBIN  BekTOp
JTAHHOM cUCTEMBI cuil paBeH  KH.

1. *23,29
Bonpoc 38.1.
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[Mnactuna Becom G = 8 H ynepxkuBaercs B I]‘I)aBHOBeCI/II/I nBymsi kanaramu AB H CD,
pacIONOKEHHBIMM B BEPTHKAJIBHOW IJIOCKOCTH. Yemy paBHO HaTspkeHue kaHata CD, ecnu
yroa a = 30°.

*16

Bonpoc 39.1.

OnHOPOIHBINA KAaTOK, K KOTOPOMY MPHJIOKEHA mapa cui ¢ MoMeHToM M = 18 H « M,
npyXxuUMaeTcst K onopHoi ruiockoctu cmwiod F = 600 H. OxHOpoaHEIN KaTOK, K KOTOPOMY
npuaokeHa mapa cmwi ¢ MmomeHToM M = 18 H ¢ M, mpuxuMaercs K ONMOPHOW TIOCKOCTH
cunoii F =600 H. Koaddunuent tpenuns kauenus 6= 0,006 m. (2,40)

Haubonpimmii Bec kaTka, Ipu KOTOPOM OH Oy/I€T KaTUThCS PaBeH kH,

oSS
Ortser: 2.40
Bonpoc 40.1.

Vri0Basi CKOPOCTh TeJla H3MeHsIeTcsl 1o 3aKoHy w = 2 — 8t2. Bpems t 10 0cTaHOBKH Tesa
pPaBHO

Ortser: *0,5 c.
3.2.3. TecTroBnbIe 3ananus. biaok 3.

Bonpoc Ne 3.1
, s=5-15t
JIBMKCHHE TOYKH 10 H3BECTHOW TPACKTOPHH 3a/1aHO YPaBHECHUEM 2

(M).
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CkopocTh TOUkd Y B MOMEHT BpeMeHH (=1C paBHa...(M/C)

OtBert:

Bonpoc Ne 3.2
s=5-15¢t

I[BI/I)KGHI/IC TOYKH 10 U3BECTHOM TPAaCKTOPHH 3a1aHO YPABHCHUCM

(m).

YckopeHue Touku d B MOMEHT BpemeHn t=1C paBHO...(M/C)

OtBert:

Bonpoc Ne 3.3

TBepaoe Teno BpamiaeTcsi BOKPYT HEMOABMKHONW OCH CZ COTNIaCHO YpaBHEHHIO

— 2 —
=3 -2 e Y~ yrom mOBOpOTA Tela B paHaHax.

74 Z 4

(]

O O

B moment £=4 ¢ YIJI0Bask CKOPOCTh U YITIOBOE YCKOPEHHE TeJIa HAIIPaBJIEHBbI, KaK

YKa3aHO Ha PUCYHKE ...
OTtBert:
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Bomnpoc Ne 3.4

TBepmoe Teno BpamiaeTcsi BOKPYT HEMOABMKHONW OCH CZ COTNIaCHO YpPaBHEHHIO

— 2 _ o244 _
®=3-2t" e ¢~ yrom moBopoTa Tela B paIHaHaXx.

Z

¢ A ‘gl A 7] alea

(8]

O O

B mMomeHT ! =< € yrioBas ckopocTh Tella paBHa ...
OtBer:
Bomnpoc Ne 3.5

TBepmoe Teo BpamiaeTcss BOKPYI HEMOIBMKHOW OocH 2 COINIACHO ypaBHEHHIO
@=3-2t°

,rae ¢~ yron moBopora Tena B paJuaHax.
<

Z

z
3| A

(]

O O

t=1r¢

B MomeHT YIJIOBOE YCKOPEHHE Tella PABHO ...

OT1BeT:

Bonpoc 3.6

JIBa 1IKMBa COEIMHEHBI peMEHHOU niepenadeii. Touka A 0OAHOTO U3 NIKUBOB UMEET
CKOPOCTh V=8 cMm/c.
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Ckopoctb TOukn B Vs (cm/c) apyroro
IIKMBa B 3TOM Cllydae paBHA ...

OT1BeT:

Bonpoc 3.7

JIBa 1IKMBa COETMHEHBI PEMEHHOU nepenayeii. Touka A OTHOTO U3 IIKUBOB UMEET
ckopocTh Va=8 cm/c, I = 30CMm.

_C/T\

Va 112

q

OT1BeT:

VYrinoBasi CKOpPOCTh OOJBIIErO IIKMBA paBHA

Bonpoc 3.8

Huck pagnyca R=10 cm Bpamaercs Bokpyr ocu Ox 110 3akony ¢ =2t+t2 pan.

HopmanbHoe yckopeHue TOUKA A B MOMEHT BpEMEHH t=2C paBHO

OT1BeT:

Bonpoc 3.9
Huck paguyca R=10 cm Bpamaercs Bokpyr ocu Ox 110 3akoHy ¢ =2t+t2 pan.
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KacarenbHoe yckopeHre TOUkd A B MOMEHT BPEMEHH t=2C paBHO

OT1BeT:

Bonpoc Ne 3.10

e cwiel  F; = F, = 10H, wu3o0paxxeHHblE Ha pUCYHKE, NapajlieiIbHbIC
COOTBETCTBEHHO KoopauHaTHbIM ocsiMm OX m OY, mepecekaror ock OZ. Cuna
F; = 20H naxoautcs B miockoct OXY u coctaBmnsier ¢ ocsio OX yron a =60°.
PaccTossHMsT Ha pPHUCYHKE 3aJaHbl M COOTBETCTBEHHO paBHBI a=10cM, b=30cm,
c=20cm u e=15 cm.

Z

[Tpoekius TJIaBHOTO MOMEHTA CUCTEMBI CHJI, U300pa’KEHHBIX HA PUCYHKE, HAa OCh Z
paBHa ...

OtBer:
Bonpoc Ne 3.11

e cunbl  F; = F, = 10H, wu3o0paxeHHble Ha pUCYHKE, NapajljieibHbIe
COOTBETCTBEHHO KoopjauHaTHBIM ocsiM OX u OY, nepecekaroT ock OZ. Cuna
F; = 20H maxoautcs B iockoctu OXY u coctausieT ¢ ocbio OX yron a =60°.
PaccrosiHust Ha pPHUCYHKE 3aJaHbl M COOTBETCTBEHHO paBHbI a=10cm, b=30cmM,
c=20cMm u e=15 cwm.
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[Tpoekuys r1aBHOrO MOMEHTA CUCTEMBI CHJI, N300paKEHHBIX Ha PUCYHKE, HAa OCh
X paBHa ...

OrBer:____
Bonpoc Ne 3.12

e cwiel  F; = F, = 10H, wu3o0paxxeHHblE Ha pUCYHKE, NapajlieibHbIC
COOTBETCTBEHHO KoopaumHaTHbIM ocsiM OX m OY, mepecekaror ock OZ. Cuna
F; = 20H naxoautcsa B miockoct OXY u coctapnsieT ¢ ocsio OX yron a =60°.
PaccTossHMsT Ha pPHUCYHKE 3aJaHbl M COOTBETCTBEHHO paBHBI a=10cM, b=30cm,
c=20cm u e=15 cm.

Z

[Tpoekius TJIaBHOTO MOMEHTA CUCTEMBI CUJI, U300paKEHHBIX Ha PUCYHKE, Ha OCh Z
paBHa ...

OTtBert:

Bomnpoc 3.13
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I[To rpansm u pedbpam KyOa AEMCTBYIOT MATh PaBHBIX MO MoIyto cuil Fy. Pedpo
Ky0a paBHO a. MoMeHT cuitbl F; omuocumenvro ocu Y pasen...

OT1BeT:

Bomnpoc 3.14

|
R
Py
Y=

i
f%'lr .'JI'

s

[1o rpansiM u peOpam KyOa IEUCTBYIOT MATh PaBHBIX MO MOAYJIO cuil Fy. Pedpo
Ky0Oa paBHO a. MomeHT cuitbl Fy omuocumenvro ocu Z pagen...

OrBer: 0

Bompoc 3.15

|
_},
Py
Y=

f%'lr .'Jl'

s

1o rpansiM u peOpam KyOa IEUCTBYIOT MATh PaBHBIX MO MOAYJIO cuil Fy. Pebpo
KyOa paBHO a. MomeHT cuibl Fy omnocumenvro ocu X pasen...

OtBer: Fa__

Bomnpoc 3.16
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OnnopoaHast HeBecomasi Oanka AB mmuHOM 5 M KOHIIOM A 3aKkperuieHa TP IMOMOIIM YKEeCTKOU
3a/IeJIKM, B TOYKE B mpukperieHa K MIapHUPHO-TIOABMXKHON omope. B Touke C pacnonoxen
MPOMEXKYTOUHBIM HWIMHIpUYECKUi mmapHup. Ha Oanky JeicTBYIOT: cocpeaoTOodeHHas

TOPU30HTAJIbHAS cunaF=1H, PaBHOMEPHO pacrpenesneHHas Harpyska

uHTeHcuBHOCTH ( = 5 H/M, MOMeHT M =4 HM, mapa cui [P . P J cP=3Hwumieuom 1 m.
m (F)=

Torga momeHT cwiibl F oTHOCUTENBHO T. A: 4 Hwm.

OtBer:_2__

Bomnpoc 3.17

OpnHoponHas HeBecoMasi Oanka AB uHONM 5 M KOHIIOM A 3aKperjieHa MpU MOMOIIH >KECTKOU
3aJieKi, B Touke B mpukpenieHa K HIapHUpHO-TIOABHMXKHOW omope. B Touke C pacnonoxeH
OPOMEXYTOUHBIH LMIMHApUYEeCKHi 1mapHup. Ha Oanky neHCcTBYIOT: cocpenoTOdYeHHas

TOPU3OHTAJIbHAS cunaF=1H, paBHOMEPHO pacrpeeneHHas Harpyska
uHTeHCUBHOCTH ( = 5 H/M, MoMenT M =4 HM, mapa cun [P . P J cP=3Hwunoneuom 1 m.
Torga momenT cuibl Q otHocuTENBHO T. A: My(Q) = Hwm.

OtBer: -2

Bompoc 3.18
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OnnopoaHast HeBecomasi Oanka AB mmuHOM 5 M KOHIIOM A 3aKkperuieHa TP IMOMOIIM YKEeCTKOU
3a/IeJIKM, B TOYKE B mpukperieHa K MIapHUPHO-TIOABMXKHON omope. B Touke C pacnonoxxen
MPOMEXKYTOUHBIM IWIMHIpUYECKUil mrapHup. Ha Oanky AelcTBYIOT: cocpenoToueHHas

TOPU30HTAJIbHAS cunaF=1H, PaBHOMEPHO pacrpeneneHHas Harpyska

uHTeHcuBHOCTH ( = 5 H/M, MOMeHT M = 4 HwMm, napa CUII (P . P :l ¢ P =3 H u muieuom
1 M. Tornma moment cuibl F otHocutensHo T. B: M(F)g = Hwm.

OtBer: -05

Bomnpoc 3.19.

e’

22 D
_

Ha pamy ADEB geiictByroT: cocpenoroueHHas cuia Feenmnumunoit 25 kH, mapa cun ¢
MoMeHTOM M =5 kH'M, paBHOMepHO pachpezaeneHHas Ha ydacTke EB cuiia MHTEHCHBHOCTBIO
q=2xH/™M. [JJmuuer  yuyactkoB AD, DEu EB paBubi 2 M.  Moayiab  TOpH3OHTaJIbHON
COCTABJISIIOLIEH peaknu onopsl B Touke B pasen  kH.

OrtBer:

Yucmo [12.5]

Bomnpoc 3.20.
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A 609

Q

é; D
_

Ha pamy ADEB neiictBytor:  cocpemorouenHas cwmna F - Bemmumnaoit 25 xH, mapa cunm ¢
MoMeHTOM M =5 kH'M, paBHOMepHO pacmpenenieHHass Ha ydacTke EB cuna  MHTEHCHBHOCTBIO
g=2xH/m. Jnuner ywactkoB AD, DE u EB paBubl 2 M. Peakuusi omopsl B Touke A paBHa __ kH.
OTBeT BBEAUTE C TOYHOCTBHIO IO ACCATHIX. ..

OTBeT:

Yucno [-13,7]

Bonpoc 3.21.
. e
” E¥s: 4.1 3B
F
M _
14 607 60° .

ey .
i

Ha pamy ADEB neiictBytor: cocpenorouenHass cuna F Benmuumnoit 25 kH, mapa cun ¢
MomeHToM M =5 kH'Mm, paBHOMepHO pacnpeneneHHas Ha yuyacTke EB cuina MHTEHCHBHOCTBIO
q = 2 kH/m. [{imuer ygactkoB AD, DE u EB paBHbl 2 M. MoMeHT cuitbl F OTHOCHTENTBHO TOYKH
B pasen  kH- M. OTBEeT BBEAUTE C TOUHOCTHIO 10 AECATHIX. ..

OrtBer:
Yucno [-77,5]

Bonpoc 3.22.
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C D
VA VZA
A 2
(1]

[Tpsimoyronbhast 1uiactuHa ABCD Bpamaercs Bokpyr ocu CD B HampaBieHMM, YKa3aHHOM

CTpPEJIKO#, ¢ yriaoBod CKOpOCThIO ®. Bronb croponst AB ot 1. A xk T. B nBukercss Touka M co
CKOPOCTBIO V.

TpaekTopust NEPEHOCHOTO ABUKEHUSA TOUKU M IOKa3aHa Ha PUCYHKE ...

: wa € Dy
C
= - [ L. 7
17224 )
o _J----e- o ®
Ry _ i i [ — c T -
A = B A B
1) M 2) M
C ',' ‘.
) Pvi [ yu € ™
m /'/ \~\‘ m m : 1 m
0] 'IA \ ' ‘ "
P i B P MI -
3) M 2)
O
BapuaHT otBeTa N°1
O
BapuaHT oTBeTa N°2
O

BapuaHT oTBeTa N23

O

BapuaHT oTBeTa N4
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Bonpoc 3.23

Bonpoc Ne4.3 (6ann 1)

C D
u
2 22

a

MpamoyrosbHas naactmHa ABCD BpauaeTtca BoKpyr oc CD B HanpaBieHMM, YKa3aHHOM CTPE/IKOM, €
YrN0OBOM CKOPOCTbIO W. BAonb cTOpoHbl AB OT T. A K T. B ABM»KeTcA Touka M co CKOpPOCTbiO U.

MonHoe yckopeHue Toukn M paBHO m/c2. (OTBeT BBEAUTE C TOYHOCTLIO A0 AECATbIX.)
OTserT:
Yncno [13.5]
Bonpoc 3.24
2
0

Iy
5

Li |~ !

\J

['py3 1, npuHUMaeMblii 32 MaTepUATIbHYIO TOUKY, IEPEIAcT IBMKEHUE CTYIIEHYaTOMY IIKUBY 2 U
=2t 4 R =2r =04 .
JBIDKETCSI BHU3 110 3aKOHY . - =
t=1c

CkopocTh TOYKH A B MOMEHT
BpEMEHU paBHa M/C.
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10 O
2 % O
8 @)
4 @)
Bonpoc 3.25
2
0

i
5§

Li | !

\J

I'py3 1, mpuHMMaeMblil 32 MaTepUaibHYIO TOUKY, IEPEIACT ABHKEHUE CTYIIEHYaTOMY IIKUBY 2 U

s=2¢% 4 R =2r =04 .

JIBIDKETCS BHU3 IO  3aKOHY KacarenbHoe yckopeHue

Touku A B Moment Bpemennt = 1€ papno  w/c?.
10 O

2% O

8 O

4 O

Bonpoc 3.26
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\J

pr3 1, HpI/IHI/IMaeMHﬁ 34 MAaTCPUATIBHYIO TOYKY, ICPEAACT ABUKCHUC CTYIICHYATOMY HIKUBY 2u

=22 4 R . =2r =04 .

JABHXKCTCA BHH3 10 3aKOHY HOpMaHBHOG YCKOPCHUC

TOYKM A B MOMEHT BpeMeHH [ — le paBHO _ M/c2.
10 O

20 O

8 O

4 @)

3.3. IK3amenayuoHHbvIEe BONPOCHL.

1 paznea. CraTuka.

1. OcHOBHBIE MOHATHUSA CTATUKU.

2. AKCHUOMBI CTaTHKHU.

3. Tlpoekius cuiibl Ha OCh U TIJIOCKOCTb.

4. Bunasl cBs3en.

5. CunoBoit MHOTOYTOJIbHUK. ['eomMeTprieckoe yCcIOBUE paBHOBECHUS] CUCTEMBI
CXOIAIIAXCS CHIIL.

6. AHaATUTUYECKUE YCIIOBHS PABHOBECHS CUCTEMbI CXOIAIINXCS CHIL.

7. Teopema O paBHOBECHMM 3-X HEMAPAUIEIBHBIX CHJI JIEXKAUIMX B OJHOU
IJIOCKOCTH.
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8. IlonsaTre MOMEHTA CHIIBI.

9. BekTopHbIi MOMEHT CUJIBI OTHOCUTEIBHO TOUYKH.

10.AnreGpanveckuit MOMEHT CHJIbI OTHOCUTEIBHO TOYKH.

11.TToHsiITHE MOMEHTA CUJTBI OTHOCUTEIILHO OCH.

12.3aBUCUMOCTh MEXKIYy MOMEHTAaMHU CUJIbI OTHOCUTEIBHO TOYKH U OCH,
MPOXOJSIIEH Yepe3 3Ty TOUKY.

13.Cno)xeHrie MOMEHTOB CHJI B IPOCTPAHCTRBE.

14.0Onpenenenre napsl cuil. Anredpandeckrii MOMEHT Maphl CUJL.

15.BeKTOpHBIII MOMEHT Maphl CHIL.

16.Teopema 00 SKBUBaJIGHTHOCTHU TApbI CHJI, JIeXKAIlel B OJTHOM MIOCKOCTH.

17.Teopema 00 »HKBHUBAaJEHTHOCTM Map CHJ, JIeKAIIUX B MapaljIeIbHbBIX
TUIOCKOCTSIX.

18.CrnoxeHue mapsl CHII B TFIOCKOCTH. Y CJIOBHSI PAaBHOBECHS Map CHIL.

19.CnoxxeHue map cuj B IPOCTPAHCTBE.

20.ITpuBenenue oHOM CUIIBI K 3aJaHHOMY IIeHTpY (TeopeMma [lyaHco).

21.IIpuBeneHrEe CUCTEMBI POU3BOJIBHO PACIIONOKEHHBIX CHJI B MPOCTPAHCTBE
K 3aJIaHHOMY LICHTpY.

22.IlpuBeneHre NpoOU3BOIbHON IIIOCKON CUCTEMBI CUJI K 3aJaHHOMY LIEHTPY.

23.YcnoBusi paBHOBECHS IIJIOCKOW CHUCTEMBI IPOU3BOJIBHO PACIONIOKEHHBIX
CHIL

24.YcnoBus paBHOBECHS TMPOCTPAHCTBEHHOMN CHUCTEMBI  MPOU3BOJIBHO
PacCONIOKEHHBIX CHIL.

25.Teopema BapunboHa.

26.PacripeneneHHbIE CHIIBI.

27.0mnpeneneHne yCHINN B CTEPXKHIX TUIOCKOH depmbl. Meton Puttepa.

28.0mpeneneHne yCWINA B CTEPXKHIX IJIOCKOH (epmbl. MeTon BbIpe3aHHs
Y3J10B.

29.1leHTp TsIKECTH TEIA.

30.11eHTp TSKECTH IIOCKHUX PUTYP.

31.KoopauHatsl 11eHTpa TSHKECTU OJHOPOIHBIX TETI.

32.Crioco0bI onpeecHuUs MOJI0KEHUS IIEHTPa TSHKECTH OHOPOIHOTO Tea.

33.YCcTONYMBOCTh paBHOBECHS.

34.Y cTONYMBOCTH T€JIa, OMMPAIOIIETOCS Ha TIOCKOCTb.

35.BcnomoratenbHbIe TEOPEMBI TSI OTIPEACTICHHS TIOJIOKEHUS [IEHTPA TIKECTH
(reopemsl [Tanma-T"ynpaeHa).

36.Cueruienue, K03 GUITUEHT CLIECTUICHHUS.

37.TpeHue CKONbKEHHUS.

38.Yroi1 1 KOHYC TpeHUs.

39.Tpenue kaueHus.

2 pa3nen. Kunemartuka.

1. BekTOopHBII 1 KOOPAUHATHBIN CLIOCOOBI 3aAaHUSI IBUKEHHS TOUKH.
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2. CKOpOCTh TOYKH IIPH BEKTOPHOM U KOOPAMHATHOM CITOCOOE 3a/IaHUS IBYKCHUS
TOYKH.

3. YckopeHrne TOYKM IIPU BEKTOPHOM U KOOPJUHATHOM CIIOCOOE 3aJaHus

JIBHOKCHUST TOUKHU.

EcrectBennbIit criocob 3agaHus IBHKCHUS TOUKH.

EcrecTBeHHBIE OCH KOOp/IUHAT.

Y ckopeHue TOUKH IIPU €CTECTBEHHOM CIioco0e 3aaHus IBHXKCHHUS TOUKH.

Knaccudukanus ABMKEHUN TOYKU IO €€ YCKOPEHUSIM.

CBs3p KacaTeIbHOTO W HOPMAJIBHOTO YCKOPEHUW TOYKH CO CKOPOCTBHIO U

YCKOPEHHEM TOUYKH B JIEKAPTOBOM CUCTEME KOOPIUHAT.

9. IloctymatenbHOE ABMKEHUE TBEPAOTO TEa.

10.BparmaTenbHOE IBMKEHUE TEJIa BOKPYT HETIOIBUKHOM OCH.

11.CkopoCTh ¥ YCKOpPEHHE TOUEK TBEPIOTO TeNa MPH BpaIaTeIIbHOM JBKESHHUU.

12.BexTopHblie (OpMyIIbl CKOPOCTU U YCKOPEHHS TOUKHU.

13.I1mockoe aBHKEHUE TBEPOTO Tea.

14.PacueT ckopocTeil TOYEK TBEPJOTO Teja MpU MIIOCKOM JIBKEHUU. Teopema o
CKOPOCTSAX TOUYEK IIOCKON (UTYPHI.

15.MrHOBEHHBIN [IEHTP CKOPOCTEH.

16.TeopemMa 0 ClI0KEHUU YCKOPEHUN TOYEK MPHU MIIOCKOM JIBHXKCHHH.

17.CnoxHoe IBIKEHUE TOUKH.

18.CKOpOCTh TOYKH MPH CIIOKHOM JIBHKCHHH.

19.YckopeHue TOYKH MPH CII0KHOM JIBHKCHHUM.

20.Yckopenune Kopuonuca.

o ~No O A

3 pasaeJ. JlnnaMmuka.

1.TIpenmeT u 3a7a4n TUHAMHKH.
2.3aKOHBI (AaKCUOMBI) JUHAMUKH.
3./Ilnnamuka cBOOOAHON MaTepUaIbHON TOUYKH.
4.001as METOIUKA PEIICHUs 1" 3a7a4M JTUHAMUKHU.
5.2% 3a1aya TUHAMUKH.
6.0OcHOBHBIEC 3aBUCIMOCTH CHIL.
7.0011as MeTouKa peIICHHS 2% 3anaun TMHAMUKH.
8. CBoOonHbie KoJeOaHusI MaTepUaIbHONU TOUKU O€3 ydeTa CUJl COMPOTUBIICHHUS.
9. CBobOoaHBIEC KOJICOAHUSI MAaTEPUATBHON TOUYKHU C YIETOM CHJI COMTPOTHUBIICHUS.
10.BeinykieHHble  KoneOaHWs — MaTepuambHOM  Touku 0e3  ydera  CHI
COTPOTHUBJICHUSI.
11.BeiHyK/IGHHBIE ~ KOJeOaHWS  MaTepuajbHOM TOYKH C  YY4ETOM  CHII
COTIPOTHBIICHHUS.
12.JlnHaMUKa OTHOCHTEILHOTO ABUKCHUS MAaTEPHUAIIBHON TOUKH.
13.IlenTp Macc MEXaHUYECKON CUCTEMBI, €r0 CKOPOCTh U YCKOPEHHE.
14. InddepenumanbHOe ypaBHEHUE ABUKEHUS MEXaHUYECKON CUCTEMBI.
15.Teopema 0 IBUKEHUU IIEHTPA MACC MEXaHUUYECKON CUCTEMBI.
16.MoMeHT MHEepLIUU MaTepUaATbHOW TOYKH OTHOCUTEIBHO OCU BpAIllCHHUS.
17.MoOMEeHTBI HHEPLIMK TBEPAOTO Tea.
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18.Teopema Lllrelinepa-Itoiirenca.

19.KonuvecTBO IBUKEHUS MAaTEpUATILHON TOUKHU.

20.Teopema 00 M3BMEHEHUH KOJMYECTBA ABUKEHUS MEXaHUYECKOM CHCTEMBI.

21.TTonaTre MOMEHTA KOJIMYECTBA JIBH)KEHUSI MATEpUATIbHOM TOUYKHU.

22.Teopema 00 N3BMEHEHUH MOMEHTA KOJIMYECTBA JIBXKCHUS TOUKHU.

23.IloHATHE KUHETUYECKOTO MOMEHTA MEXaHUYECKON CUCTEMBI.

24.PaboTa NOCTOSIHHOM CHJIBI Ha TIPSIMOJIMHEHHOM Y4YacTKE My TH.

25.1lonsiTie  snemeHTapHO — paboTel. PaGora  mepemeHHOW — CcuiIBl  Ha
KPHUBOJIMHEMTHOM y4YaCTKE ITyTH.

26.ITpumepsl BoIYHCICHUS paOOTHI.

27.TTonATHE MOIITHOCTH.

28.Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUU MaTepUaIbHONU TOUKH.

29.KunHetnyeckasi JHEPrusi TBEPAOTO Tela JBIDKYIIETOCA TIOCTYIMATENbHO,
BPAILAIOLIErocsi ¥ y4acTBYIOILIETO B INIOCKOM JIBUKEHUU.

30.Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUU MEXaHUYECKOU CUCTEMBI.

31.BeiBoa auddepeHnnaibHoro ypaBHEHUST BPALLlEHUS TBEPAOTO Tejla BOKPYT
HETOIBUYKHOU OCH.

32.Cnyyan paBHOMEPHOTO M PABHOIEPEMEHHOI'O BpALICHHUs Tela BOKPYT
HETOIBUYKHOU OCH.

33.DusnvecKuil MasiTHUK.

34. luddepennnanbHOe ypaBHEHUE TUIOCKOTO JIBHXKEHUS TBEPOTO Tea.

35.[Tpunnumn [Jamambepa — MaTepruaIbHOM TOUKH.

36.I[Tpunammn [JanamGepa a1 HeCBOOOAHON MEXaHUYECKOW CHCTEMBI.

37.I' maBHBIN BEKTOP ¥ TJIaBHBIA MOMEHT CHJI MHEPIIUH.

38.IIpuBenenHre CHII MHEPLIUU K TPOCTEHIIIEMY BULY.

39.Knmaccudukanms cBsA3e MEXaHUUECKOW CUCTEMBI.

40.Bo3MOkHBIE TTEpEMEIICHUS MEXaHUYECKOU CUCTEMBI.

41.OnemeHTapHast paboTa CHIIBI HA BO3MOXHOM miepeMenieHnu. PaboTa uaeanbHoi
CBSI3U.

42 TlpuH1IUIT BO3MOXKHBIX TIEPEMEIIICHUN.

43.Tlpunnun Jlanam6epa-Jlarpanxa.

44 TloacyeT aneMeHTapHOM paboThI CHII MHEPITUH.

45.1loacueT npuBeEHHON MacChl M MPUBEJECHHOTO MOMEHTA HHEPLIUH.

46.00600111eHHBIC KOOPUHATHI.

47.0000111cHHbBIE CUJIEL.

48.006mme ypaBHEeHUs TMHAMUKHU B 0000IIEHHBIX KOOPIMHATAX.

49.Vpasuenue Jlarpamxka 2™ poa.

50.Teopus ynapa

DK3aMeHallMOHHBIC 3agaun. Pazmea CraTtuka.

1.1 Crepxun AC u BC coeauHeHbl MEXIy cOO0O0M U C BEpTUKAIBHOM CTEHOU
nocpeacTBoM mapaupoB. Ha mapaupherii 60ont C nelicTByeT BepTUKAIbHAS CHIIA
P =1000 H.
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Onpenenuth peakuu 3TUX CTEPXKHEW Ha IMapHUPHBIN Oonatr C, eciau YIJbl,

COCTaBIIsIEMbIe CTEPKHSIMHE cO cTeHOi, paBHbl: a = 30° i B = 60°.
Omesem: 866 H; 500 H.

K 3agaue 1.1. K 3agaue 1.2.

1.2.Ha pucyHkax a, 6 u 6 Kak M B MpPEIbIAyLIeH 3a7ade, CXEMaTUYECKU
M300pAKEHBl CTEPKHHU, COCTUHEHHBIE MEXIy COOOW, C TMOTOJKOM M CTE€HaMHU
nocpeacTBoM IapuupoB. K mapuupasiM 6ontam B, F u K. moasemiens! rpy3sl Q =
1000 H.

OnpenenuTh yCUaus B CTEPKHSIX I CIIy4aes:

a) a=[=45°

0) o =30°, 3 =60°

B) a = 60°, § =30°.
Omeem: a) S; =S, =707 H; 6) S; =577 H;
S, = -1154 H*); B) S; = -577 H; S,=1154 H.

1.3. Vauusbeii ¢onapsr mnoxasemen B Touke B k cepemune Tpoca ABC,
MPUKPEIUICHHOTO KOHIAaMU K KprokamMm A u C, HaxomsmuMmcs Ha OJIHOU
ropuzoHTanu. Onpenenuth HaTsKeHUs 11 U T, B yacTax tpoca AB u BC, ecnu Bec
donapst pasen 150 H, nnmuna Bcero tpoca ABC paBHa 20 M U OTKJIIOHEHUE TOUYKH
ero nmoaseca ot ropu3oHTanu BD = 0,1 M. BecoM Tpoca npeHeOpeyb.

Omeem: T1=T1T>,=17,5 kH.
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K 3agaue 1.3. K 3amaue 1.4.

1.4. Dnexrpuyeckas namna Beca 20 H moasenieHa k moTosnky Ha mHype AB u
3aTeM OTTSHYyTa K cTeHe BepeBkoi BC. Onpenenuts HaTskeHus: T, miHypa AB u
T BepeBku BC, ecnu u3BeCTHO, 4TO yroi oo = 60°, a yron 3 = 135°. Becom muypa
Y BEPEBKH MPEHEOPEYb.

Omeem: TA=14,6 H, Tc = 10,4 H.

1.5. I'py3 P = 20 xH nomaumaercsa marazuHHbIM KpaHoM BAC mocpeacTtBoM
LEIU, IEPEKUHYTON yepe3 0510k 4 u yepe3 050k D, KOTOpblil yKpErieH Ha CTEeHE
tak, 4to yroi CAD = 30°. VYrael Mexay crepxkusamu kpana: ABC=60°, ACB=30°.
Omnpenenuts ycunus Q; u Q, B crepxusix AB u AC.

Omeem: O, =0, Q, =-34,6 xH.

K 3agaue 1.5. K 3agaue 1.6.

1.6. Ha nByx B3auMHO NEPHEHAUKYISPHBIX TTIAJIKUX HAKJIIOHHBIX TIIOCKOCTAX AB 1

BC nexwut omHopoanwii map O Beca 60 H. Onpenenuth naBieHWe mapa Ha

KaXIYyH0 IIOCKOCTb, 3Hasl, UTO IIOCKOCTh BC COCTAaBIAET C TOPU30HTOM yrou 60°.
Omeem: Np = 52 H, NE = 30 H.
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1.7. banka AB 1mapHUpHO 3aKpeIuieHa Ha onope A; y KOHIa B OHa MoJIoKeHa Ha
kKaTku. B cepenune 6anku, moja yrioM 45° k ee ocu, nerctByet cuia P = 2 xH.
OnpenenuTh peakuu Omop sl ClydaeB @ WU 6, B3SB pa3Mepbl C PUCYHKOB H

npeHeoperas BecoM OajIkH.
Omeem: a) Ra= 1,58 kH, Rg = 0,71 xH; 6) Ra= 2,24 xH, R =1 xH.
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K 3agaue 1.7.

2.1. IT'pys Q = 100 U monmnepxkuBaercs O6pycom AO,
IIAPHUPHO 3aKPEIUICHHBIM B TOUKE A M HAKJIIOHEHHBIM TOJ
yriaoM .45° K TOpPU3OHTY, U JBYMsI TOPU3OHTAIbHBIMU
nensmu BO n CO opmnaxkoBou mmHbe; ZCBO = ZBCO =
45°. Haiitu ycunue S B Opyce U HaTspKkeHus 7 1enei.
Omeem: S=-141 H, T=71 H.

2.2. Haiitu ycunust S; u' S; B crepxkusix AB u AC u ycunue
T B Tpoce AD, ecnu nano, utro ZCBA = ZBCA = 60°, ZEAD
= 30°. Bec rpy3a P pasen 300 H. Ilnockocts ABC ropu3oH-
tanpHa. Kperenus crepxkuen B Toukax A, B u C mapHupHsIe.
Omeem: T=600 H, S; =S, =-300 H.

K 3agaue 2.2.

2.3. Ha pucynke m3obpakeHa MPOCTPAHCTBEHHAS
dbepma, cocTaBlieHHAsT U3 MIECTH CTepxkHew 1, 2, 3, 4,
5. 6. Cuna P pneiicTByeT Ha y3enl A B IJIOCKOCTH
npsmoyroneauka ABCD; mnpu »3ToM ee auHUS
JIEUCTBUS cOCTaBisieT ¢ BepTukanbio CA yromn 45°. A
EAK = AFBM. VYrinel  paBHOOEAPEHHBIX
TpeyroabHukoB EAK. FBM u NDB npu BepmmHax A,
B u D npsmsie. OnpenenuTs YCUIUsi: B CTEPIKHSX,
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ecim P =1 kH.
Omeem: S; = -0,5 kH, S, == -0,5 kH, S;= -0,707 xH. S, = +0,5 xH, S5 = +0,5
kH, Sg = -1 kH.
K 3amaue 2.3.

2.4. K Bepmune B tpenoxxauka ABCD mongemnien rpys E, 4
Bec kotoporo 100 H. Hoxku umeror pPaBHYIO
JUTHHY, YKpEIUICHBI Ha
TOPU30HTAILHOM IOy U 00pa3yroT MeXIay co0oil paBHBIC
yrael. OnpenenuTs ycuiane B KaXAOW M3 HOXKEK, €cld
M3BECTHO, YTO OHU 00pasyioT ¢ BepTukaibio BE yrier B 30°.

Omeem: 38,5 H.

K 3agaue 2.4. ¢

2.5. lns nmoabema u3 maxTtel rpy3a P Beca 30 xH
yctaHoBiieHsl TpeHora ABCD wu nebenka E. Onpenenurb
YCUJIMSL B HOTax TPEHOTW IMPU PAaBHOMEPHOM MOAHSATUU
rpy3a, eciii TpeyrojbHUK ABC paBHOCTOPOHHHI U YTJIbI,
oOpa3oBaHHble HOramu U TpocoM DE ¢ ropusontanbHoi
IJIOCKOCTBIO, PaBHBI 60°. Pacronoxenue 1e0eIKH IO

OTHOIIICHHIO K TPEHOT'¢ BHJIHO M3 PUCYHKA.
Omeem: Sp= Sg= 31,5 kH, Sc = 1,55xH,

3.1. Onnoponnas Ganka Beca 600 H m mounbl 4 M omnupaercs
OIHHAM KOHIIOM HA TJIQAKUU T0JI, & MPOMEKYTOYHOM TOUYKOW B — Ha
CTOJIO BBICOTHI 3 M, 00pa3ys c BepTukaipio yron 30°. Banka
YACPKUBACTCS B TAaKOM TOJIOKEHUHM BepeBKOM AC, MPOTSHYTOM IO
nony. [IpeneOperass TpeHuEeM, ONpPEACIUTh HATSKEHUE BEpeBKU T U

peakiuu Ry cronba u Reomomna.
Omeem: T=150H, Rg=173 H, Rce =513 H.

K 3anmaue 3.1.
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3.2. Ognoponnas 6anka AB Beca 200 H omupaercst Ha riagkuit
TOPU3OHTANBHBIN MOJ B Touke B mon yriaom 60° u, KpoMe TOro,
noajepkuBaetcsa AByms omopamu C u D. OnpeaenuTh peakiuu
onop B Toukax B, C u D, ecu qmuaa AB=3 M, CB=0,5M,BD =1
M.

Omeem: Rg =200 H, Rc =300 H, Rp = 300 H.

A
TSI PP

K 3agaue 3.2.

3.3. Opnoponmnas Oanka AB Beca P = 100 H
MPUKPEIUICHA K CTEHE MApHUPOM A U YACP>KUBACTCS O]
yraoM 45° K BEepTUKaIM TPU  TOMOIIU  TpoOca,
MEepEeKUHyTOro yepe3 010k u Hecymero rpy3 G. Bersp BC
Tpoca oOpa3yeT ¢ BepTukaiabto yroia 30°. B Touke D x
6anke monsemeH rpy3 Q Beca 200 H, Onpenenuts Bec
rpy3a G u peakuuio mapHupa A, npeHedperas TpeHUEM Ha
osoke, eciiu BD = 1/4 AB.

Omeem: G =146 H, X, =73 H, Y, =173 H.

K 3amaue 3.3.

3.4. Apounas ¢depma MMEET HEMOJBIKHBIM OMOPHBIN IIApHHUP B TOuke A, B
TOYKE B — MNOIBWXKHYIO TJAAKYIHO OIIOPY, IUIOCKOCTh KOTOPOW HAKJIIOHEHA K
ropu3oHTy mnoj yriaom 30°. Ilponer AB = 20 m. Llentp Tsxkectu (pepmbl, Bec
KOTOPOU BMecTe co cHeroBoil Harpy3koil paBeH 100 xH, naxoautcs B Touke C,

pacrnoJioKeHHOW Hall cepeanHoi mposera AB. &
PaBHoxeiicTByromas cui gaBiaeHus Betpa F "T"F
!
paBHa 20 xH u HanpasieHa napamienbHo AB, e
JIMHUSL €€ JEUCTBUSI OTCTOUT OT AB Ha 4 M. > 2N = St Y
OrnpenenuTh ONOPHBIE PEAKIUU. . \-10' %
Omeem: X; = -11,2 xkH, Y5, = 46 xH, Rg = ™
62,4 xH.

K 3amaue 3.4.

4.1. Onpenenuth peakuuyd 3aJEIKA KOHCOJIbHOM
Oasikv, M300paXeHHOW HA PHUCYHKE U HaXOJsLIencs
nojJ  JIEWCTBHEM  pPABHOMEPHO  paclpelleIeHHOU
Harpy3KH, COCPE0TOUCHHON CUJIbI U TTApbl CUII.

Omeem. X =2,8 xH, Y=1,7 xH, M =-5,35 xH-m.

4
g 7 5"@{"" Zullet
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K 3agaue 4.1.

4.2. OnpenenuTh peakiuyd 3aJCIKH KOHCOJBHOW Oajku, z
M300pKEHHON Ha PUCYHKE M HaXOJAIIEHCs MoJ JeHCTBUEM 3 )
PaBHOMEPHO pacnpeeIeHHOU Harpy3KH, OJHOU ‘10_’- neH Geltn
COCPEOTOYEHHOM CUJIBI U JIBYX Tap CHUII. Lieng! WOl

Omeem: X = 11,8 kH, Y =-2,8 kxH, M = -86,8 kH-Mm. 4 :3'? L IR

2nlt e
éé
K 3agaue 4.2.

4.3. Onpenennts peakuuu orop A, B, C u ¥ |g=t7etthe ot o,
mapaupa D cocraBHON Oanku, M300pa’KeHHON / & 7
Ha PUCYHKE BMECTE C HAIPy3KOM. T 2 & i %_’ -

Omeem: X, = 3 KH, Va= 13,8 KH, Vg = '6,6 ! | ~ m J L 7 Loy | T Ay
kH; Yc=10xH, Xp =0; Yp = £5 xkH.

K 3amaue 4.3.

4.4, MocT COCTOMT U3 JBYX 4YacTew,
CBSI3AHHBIX MEXIYy CO000M mapHupoM A4 u
NPUKPEIUVICHHBIX K  OEperoBbIM  yCTOSAM
mapHupamu B u C. Bec kaxxnon yactu MocTa
40 xH; ux uentpsl Tsxectu D u E; Ha mocty
Haxomutcs Tpy3 P = 20 kH; pa3mepsl
yKazaHbl Ha pucyHKe. OnpenenuTs CUITY
naBiieHus B mapHupe A u peakuuu B Toukax B u C. K 3angaue 4.4.

A
|

10000,

a0

UAAALAL AR a0

.

Omeem: X; = £20 kH. Y, = ¥F8 kH, Xz = -Xc = 20 xH, Y5 =52 xH,, Yc =48
kH.

5.1. [TogseMHBIN KpaH ycTaHOBJIEH Ha TpexkosiecHo# Tenexke ABC. N3BecTHbI
pasmepsl kpana: AD = DB =1wm, CD =15 M, CM = 1 M, KL = 4 M. Kpan
ypaBHOBEIIMBAETCs MpoTUBOBecoM F. Bec kpaHa ¢ mpoTuBoBecoMm paBeH P =
100 xH u npunoxxen B Touke G, nexarieit B miockoctu LMNF Ha paccTosann
GH = 0,5 M ot ocu kpana MN; mogaumaemsiii Tpy3 Q Becut 30 kH. Haiitu
JIABJICHHE KOJIEC HA PEJBCHI JJIsl TAKOrO MOJIOKEHUS KpaHa, KOrJa IUIOCKOCTh
ero LMN nmapannensna AB. K 3amaue 1.1.

Omeem: Np = 8,33 kH, Ng = 78,33 kH, Nc =
43,33 kH.

5.2. Ha ropu3oHTalbHBIN BaJ, JIeKAIIUA B
noammnaukax Jluid, HOEHCTBYIOT: C OJHOM




IapOBOIO MIapHUpa A U NETIU B U yaepKUuBaeTcs
B TOPU3OHTAIIBHOM TMOJOXKEHUU BepeBkonl CE,

croponbl Bec Tena Q = 250 H, mpussizannoro k mkuBy C paaumyca 20 cm
MOCPEJICTBOM TpoOca, a ¢ JIpyroil croponsl Bec Tena P = 1 kH, Hageroro Ha
crep>keHb DE, HEM3MEHHO CKpEIUICHHBI C BalloM AB MOJ NpsIMbIM YTJIOM.
Hansl paccrosiaus: AC =20 cm, CD == 70 cwm, K 3amaue 5.2.

BD = 10 cm. B nosoxxenun paBHOBecHs cTepKeHb DE OTKJIOHEH OT BepTUKaAIU
Ha yron 30°. Onpenenuth paccrosiaue | menTpa Tspkectd Tena P OT ocu Bania
AB v peakuuu NOAMMUITHUKOB A u B.

Omeem: | =10 cm, Zo=300 H, Zg =950 H, X5 = Xz = 0.

5.3. C mnomompio BOpOTa, CXEMaTHYECKH M300pPAKEHHOTO Ha PHUCYHKE,
ynepxuBaetcs rpy3 Q = 1 kH. Panguyc 6apabana R = 5 cm. I[JH/IHa PYKOSITKA
KD =40 cm; AD = 30 cm; AC = 40 cwm;
CB = 60 cm. BepeBka cxoaut ¢ OapabaHa
[0  KacaTeJbHOW, HAKIOHEHHOM K
rOpU30HTY noj yriaom 60°. Onpeaenutsb
naBieHue P Ha PyKOSTKY M PEaKIuu
onop A u B nipu ToM MoJ0K€HUU BOPOTA,
korja pykositka KD ropuzonTanbHa.
Omeem: P =125 H, Xpo = -300 H, Zp =
-357 H, Xg =-200 H, Zg = -384 H.

5.4. OgHoponHas mpsMoyroyibHas Kpeimika Beca P = 400
H ynepxuBaercsa npu oTKpbeITOM Ha 60° HaJI TOPU30HTOM
npotuBoBecoM Q. Onpenenuts, mpeHedperasi TPeHUEM Ha
omoke D, Bec Q u peakiuu mapHupoB 4 u B, ecnu 010K
D ykpennen Ha ogHoit Beptukanu ¢ A u AD = AC.

Omeem: Q =104 H, X, =100H, Z,=173 H, Xz =0, Zg =

200 H.

6.1. OgHopoaHas NpsSMOYToOJibHAasE pama Beca z
200 H npukperieHa K CTE€HE IMpU MHOMOIIU g

BOMTOMY B CTEHY Ha OJHOM BepTHKanu c A

TSAKCHUEC BEPCBKU M OIMOPHBIC PCAKIINH.

npuBsizaHHOW B Touke C pEH\:IBI U K IBO3II0 E, /3?"““" V
npuuem <ECA = BAC =30°. Onpenenurs Ha- Z.
Omeem: T =200 H, Xo=86,6 H, Yo=150 H.
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Z,=100H, Xg =75 =0. K 3amaue 6.1.

6.2. Tlonka ABCD BaroHa, koTtopas MOXET BpalllaTbCsi BOKPYTI' OCH AB,
YAEPKUBACTCS B TOPU3OHTAIBHOM IOJIOXKEHUHU cTepkHeM ED, npukperyieHHbIM
npu nomMouy mapHupa E k BepTukanbHoil cteHe BAE. Bec moaku 1 jiexaniero
Ha Hel rpy3a P paBen 800 H u mpuiio’keH B TOUKE NEpeceUeHUs AuaroHajieu
npsmoyrojibauka ABCD. Jlansl pazmepsl: AB = 150 cm, AD = 60 cm, AK = BH
= 25 cm. Jnuna crepxkasa ED = 75 cm. Onpenenuts ycunue S B ctepxHe ED,
npenedperasi €ro BECOM, U pEaKIUU TeTelb
KuH.

Omeem: S = 666,7 H, Xx = -666,7 H,

Zg = -100 H, Xy = 133,3 H, Z4 = 500 H.

K 3amaue 6.2.

6.3. [lapa cun, Bpamaroias BoJsgsHy0 Typouny 7 u

uMeromass MomeHT 1,2 kH-M, ypaBHOBemuBaeTcs % -]
JaBlIicHHEM Ha 3y0ell B KOHHUYECKOro 3y04yaTroro . %",/

NS LT A
kojeca 0B u peakuusmu onop. JlaBneHue Ha 3y0ern .4 =
NepHeHauKyIapHo k pamuycy OB = 0,6 M u 2%—4—-;
COCTaBIIsIET C TOPU3OHTOM yroi o = 15° = arctg
0,268. Omnpenenuth peakuuu noaniatHuka C u r %
NOAIIMIHUKA A, €clii BeCc TYpOUHBI C BajJoM U
KoJiecoMm paBeH 12 kH u Hanpasien Baosnb ocu OC, _ ¢ — -_‘E‘-’
a paccrosaaust AC =3 m, AO =1 m.

4

K 3agaue 6.3.

Omeem: Xp = 2,667 kH, Xc = -0,667 xH, Yo =-Y¢c = 0,107 xH, Zc = 12,54 xH.

6.4. TopusoHTaNbHBIA Banm TpaHcMuccuu, Hecymui nBa mkwBa C u D
PEMEHHOW TMepefayu, MOXKET BpalllaThbCid B NOAMNHUKAX A U B. Pamnycel
MIKUBOB: fc = 20 cM, I'p = 25 ¢M; pacCTOSHHS IIIKWBOB OT MOJIIUITHUKOB: a = b
= 50 cm; paccrosinne Mexnay mkuBamu ¢ = 100 cm. Hatsiokenust BeTBerd peMHs,
HaeToro Ha mKUB C, TOPU30HTAJIBHBI M UMEIOT BEIMUUHBI 711 U ty, npudem 77 =
2t; = 5 xH, HaTsbkeHus BeTBEMl peMHs, HajaeToro Ha MmWKUB D, o0OpasyroT ¢
BepTUKaJbIO yroa o = 30° u z!

HMEIOT BeIMUMHBI T U to, ! ‘ _— 4 -
npuueM T, = 2t,. Onpene- . lg
JUTh HATSOKEHUS [, U t, B ¢ j___._..___ —%‘17_
e ?
e L /x 14



YCIOBHSIX PAaBHOBECUS M PEAKUMU IMOJIIWITHUKOB, BBI3BAHHBIE HATSKCHUSMH
pEMHE.

K 3amaue 6.4.

Omeem: Tg =4 KH, t, =2 KH, X = -6,375 KH, ZA: 13 KH, Xg = -4,125 KH,
ZB = 3,9 kH.

7.1. Onpenenuth HEOOXOAMMYIO 3aTSKKY OO0JITA, CKPEIUISIIONIETO JBE CTABLHBIC
HOJIOCHI, pa3pbiBaeMblie cuioi P=2 xH. bBonrt mocraBieH ¢ 3a30poM U HE JTOJIKEH
pabotath Ha cpe3. Koadpuuuent tpenus mexay nuctamu paset 0,2,

VYkazanue. bonr He pomxkeH paboTaTb Ha cpes,
MO3TOMY €ro HaJl0 3aTSHYTb C TaKOW CHUJIOW, YTOOBI
pa3BHUBaroOIIeeCs MEXAYy JUCTaMH TPEHHE MOTJIO e s
OpEeJOTBPAaTUTh  CKOJbXeHue  jJucrtoB.  Cwuia, . 7
NEWCTBYIONIAs BIOJb OCH OOJITA, U ABJISETCA HCKOMOUW g Easiiiii !
3aTSKKOM.

Omeem: 10 xH.

K 3amaue 7.1

7.2. Iloe3n mogHUMaeTCs 1O MPSMOJIMHEHHOMY TTyTH, uMeronieMy ykiaod 0,008, ¢
MOCTOSIHHOM CKOPOCTBIO; BEC MOe3/1a, He cuuTas anekrpoBo3a, 12000 kH. Kakosa
cuia TArM P 37eKTpoBO3a, €Clii CONpOTUBIIeHHE ABMkEHUIO paBHO 0,005 cuiibl
JIABJICHHS TI0€3/1a HA PEJIbCHI?

Omeem: P =156 xH.
7.3. Hermagkodi HaKJIOHHOW IUIOCKOCTH TPHUJAH TaKOW yrojd o HakKJIOHAa K
TOPU30HTY, YTO TSKETIOE TEJIO, MOMEILIEHHOE Ha 3TY IIOCKOCTh, CIIYCKAETCs ¢ TOU
MOCTOSTHHOM  CKOPOCTBIO, KOTOpas €My cooOllleHa B Hadalie JBUXKEHUS.
Omnpenenutb kKodpdunmeHT Tperus f.

Omeem. T = tgo..

7.4. HaifTi yroa eCTeCTBEHHOI'O OTKOCA 3€MJITHOTO TPYHTA, €ClIu KOA(PPUIIUECHT
Tpenus s aroro rpynta f = 0,8.

VYTIJIOM €CTECTBEHHOI0 OTKOCA Ha3bIBAa€TCs TOT HAMOOJIBLIMI Yroj HakJIOHA
OTKOCAa K TOPU30HTY, MPU KOTOPOM YacTHIAa TPYHTa, HaXOZASAMIAsCs Ha OTKOCE,
OCTaeTCsl B PaBHOBECHUHU.

Omeem: 38°40'".

7.5. Sdmuk Beca P crour Ha mIepoxoBaToit

TOPU3OHTAIBLHON TIJIOCKOCTH C KO3 PuImeHTOM e
tperust f. Onpenenutp, mMoa kKakuM yriiom [3 Hamo ,
OpWIOKUTh cuily Q, W BeNWYMHY 3TOH Cuibl mpu T ] 8\

YCIOBUM: CIBHHYTh SIIIUK TIPU HAMMEHBIIEM: @ ’p



BenmnunHe Q.

OtBer: f= arctgf; Q. = P K 3a0aue 7.5
I+ 17

7.6. llmnmHap A NeXWT B HaNpaB/HIOMMX B, monepedyHoe cedyeHne KOTOPBIX —
CUMMETPUYHBIA KIMH ¢ yriaoMm pactBopa 0. KosdpduuumeHnt TpeHus mexny
mIMHAPOM A U Hampasisitonieid B paseH f. Bec munmmagpa pasen Q. Ilpu kakoii
BEJIMYMHE CWIbl P UWIMHAP HAYHET ABUIaThCS TOPU30HTaIbHO? KakoB oiKeH
ObITh yron O, yToObl ABM)KEHHE HAYaIOCh IPH
3HA4YECHHUH CUJIBl P, paBHOU Becy nunuuapa Q?

OrtBert: Pz‘i, 0 =2arcsin f A p
sin(6/2)
o |
K 3anmaue 7.6.
7.7. K BaJly MpujoxeHa napa cuwi ¢ MoMeHtom M = 100 Hm. Ha Bany

3aKJIFOYEHO TOPMO3HOE KOJIECO, Paauyc I KOTOpOro paseH 25 cM. Haittu, ¢ kakoi
cwioil Q HaZO NpWXKUMATh K KOJECY TOPMO3HBIE KOJIOAKH, YTOOBI KOJECO
OCTaBAJIOCh B MMOKOe, eciii Kod(duuueHnt tpenus mokos f mexay komecom u
KoJIoJKaMu paseH 0,25.

Omeem: Q = 800 H.

K 3agaue 7.7. K 3amaue 7. 9

7.8. OnpenenuTth yroyi oL HAKJIOHA MJIOCKOCTH K TOPU3OHTY, MPU KOTOPOM POJIUK
paauyca I = 50 MM paBHOMEPHO KaTUTCS IO TJIOCKOCTU. MaTepuain Tpymuxcs Tej
— cTajb, KO3 dunueHT Tpenns kadenus K == 0,05 mm.

BBuay manocTtu yria oo MOXKHO NPHUHATE o = {9 a.

Omeem. o. = 326" .

7.9. Onpenenuts cuny P, HeoOXomuMmyro nsi pPaBHOMEPHOTO KauyeHUs
nuiIMHApruYeckoro karka guamerpa 60 cm u Beca 300 H mo ropusoHTabHON
IUIOCKOCTH, eciii ko3 ¢uiueHt Ttpenus kauenus K = 0,5 cm, a yrodn,
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COCTAaBJISIEMBIN CHUJION P ¢ rOpU30HTANIBHON MIIOCKOCTHIO, paBeH a = 30°.
Omeem: P=15,72 H.
8.1. OmnpenenuTs MoNOKeHUE HEeHTpa TshxecTH C IO, OTPaHNYEHHOM

NOJIyOKPYKHOCTBIO AOB panunyca R u 1Bymst npsaMbIMU paBHO# 1iuHbl AD u

DB, npuyem OD = 3R.
3z+16
37+12

Omeem: OC =

R=119R

8.2. OnpeneuTh MOJI0KEHHE [IEHTPA TAKECTH

OJTHOPOJHOTO AUCKA C KPYTJIbIM OTBEPCTUEM,
npearnosaras paguyc Iucka paBHbBIM [, panyc
OTBEPCTHUS PABHBIM [, ¥ IIEHTP 3TOTO OTBEPCTHUS Ha-
XOJISAITUMCSL Ha PACCTOSIHUHM T1/2 OT IIEHTpA JUCKA.

nn

2

Omeem: x, =— 5
AV S

K 3azmaue
8.2.

8.3. OnpenenuTh KOOPAUHATHI LIEHTPA TSHKECTH YETBEPTH
KOJIbIIA, TOKa3aHHOTO HA PUCYHKE.

Omeem: Xc=VYc = 1,38 cMm.

K 3amaue 8.3.

8.4. HaliTi KOOpAMHATHI IEHTPA TSAKECTU MOMEPEYHOTO CEUCHHUS
HEPaBHOOOKOTO yroJIKa, MOJIKK KOTOPOro UMeroT mmpuHy OA = a, 0B =b u
tonmuay AC = BD = d.
P +bd-P b +ad-d’
Omeem: x=———~, y=—— .

2(a+b—-d) 2(b+a—d)

8.5. Haiitu neHTp TsKecTu ABYTaBpOBOTO MPOouiIsi, pa3Mepsl KOTOPOTo
yKa3aHsbl Ha pUcyHke. Omeem. x. = 9 cM.
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X 2
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3 ™ \.é’cm
! TN

L |
3 N
K 3anaue 8.4. K 3agaue 8.5

8.6. B ogHoponHoit kBagpatHoii qocke ABCD co ctoponoit AB = 2 M BbIpe3aHo
kBaapaTtHoe oTBepcTe EFGH, cTOpoHBI KOTOPOTO COOTBETCTBEHHO MapalICIbHBI
ctopoHamu ABCD wu paBusbl 0,7 M kaxaas. Onpeaenuts KOOPAUHATHL X U y LIEHTpa
TSDKECTH OCTaBIIEHCS YacTH JOCKH, 3HasA, yro OK = O1K = 0,5 M, tne O u Oy -
neHTpbl kBaapatoB, OK. u O1K COOTBETCTBEHHO MapasuIieibHbI CTOPOHAM KBaj-
paToB.

Omeem: x =y =-0,07 m.

V] ¥ g z
7 T 4
/ G / | i/ |
H G Vi P l.@_ \
/ or 9 ) u
5 { )
7 A . g
14 I
ﬂ ////c //ﬂ, > Y 3 - !
- , 4 o
K 3agaue 8.6. K 3agaue 8.7. K 3agaue 8.8.

8.7. HailTu KoOpAMHATHI LIEHTpA TSKECTU Tejlaa, HMMEIOUIEro BHUJl CTYJa,
COCTOSIIIETO U3 CTEP)KHEW OJWHAKOBOM JJIMHBI M Beca. J[nmMHa CTEep)KHS paBHA

44 cwm.
Omeem: x =-22cm,y=16cm, 2= 0.

8.8. Haiftu mpenenbHyI0 BBICOTY h NUIUHIpPA, TPU KOTOPOU TEJIO, COCTOSIIEE
U3 [MWIMHAPA U NOJyllapa OJUHAKOBON IJIOTHOCTH M OJIMHAKOBOTO pajauyca I,
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TCPACT YCTOﬁqHBOCTB B IIOJIOJKCHUH PABHOBCCHUA, KOI'Zld OHO OIMPaACTCA
IMOBCPXHOCTHIO ITOJYyHIAPpa HA INIAAKYIO TOPHU30HTAJIBHYIO IINIOCKOCTD.

HGHTp TAXKCCTHU BCCTO TECJIa AOJDKECH COBIIAAAdThb C HCHTpOM HOJ'IYHIapa. Pac—
CTOJAHHUC HGHTpa TAKCCTHU OILHOPO,ZIHOFO Honymapa OT €0 OCHOBaAHMUII paBHO
3/8r.

Omeem: h=r/2

Ix3aMeHannoHHbIe 3aaaun. Pa3znea Kunemaruka.

1.1. I[To nanHOMY ypaBHEHHUIO JBMIKEHHUS] TOUKH Ha MPOM3BOJILHO BBIOpAHHOMU
TPAeKTOPUU TTOCTPOUTH Uepe3 pPaBHBIC MPOMEKYTKH BPEMEHH IIECTh IOJIOKESHUM
TOYKH, ONPEACIIUTh PACCTOSHHE S IO TPAaeKTOpPUM OT Hadajga oTcyuera o
KOHEUHOI'O0 TIOJIO)KCHUST TOYKH W TIPOMJACHHBIM €10 IMyTh © 3a YKa3aHHBIA
MIPOMEKYTOK BPEMEHHU (S M G - B CAaHTUMETpax, t - B cekyHaax).

1) s=5-4t+t* 0<r<5.

Omeem: s =10 cm, o =13 cm.

2) s=1+2t- t% 0<r<25.

Omeem: s = -0,25 cm, 6 = 3,25 cm.

3)s=4sin10t, z/20<¢<37/10.

Omeem: S=0, c =20 cm.

1.2 Tlo pmaHHBIM YypaBHEHHSM JBWKCHUS TOYKM HAWUTH YpaBHEHUS €€
TPAacKTOpPUM B KOOpPAMHATHOW ¢GopMe M yKa3aTh Ha PUCYHKE HalpaBlICHUE
JIBIKEHUSL.

DNx=3t-5y=4-2t

Omeem: [lonynpsimas 2x + 3y - 2 = 0 ¢ HayajioM B TOuke x = -5,y = 4.

)x=2ty= 8t°,

Omeem: TIpaBasi BeTBb mapaboiIsl y = 2x° ¢ Ha9aIbHOI TO4KOM x = 0, y = 0.

3) x =55sin 10t, y = 3 cos I0t.

2 2

Omeem: DInuIiC % +% =1 ¢ HavanpHOU TouKoM x = 0, y = 3.

4)x==2-3cos5t, y=4sin5t-1.

(=2 |, (y+1F
9

16

Omeem: DIUIIC

=1 HavanpHOM TOUKOM X = -1,y = -1.

5) x:cht:%(et+e_t), y:cht:%(et +e_t)

. 2 2 .
Omeem: BepXHsAs 4acTh MpaBOl BETBH rumepOonsl x° - y° = 1 ¢ HavanbHON
Toukot x = 1, y = 0.

1.3. Ilo 3amaHHBIM YpaBHEHHSAM JABWKEHUS TOYKM HANTH YypaBHEHHE €€
TPAGKTOPHUH, a TAKXKE YKa3aTh 3aKOH JBWKEHHS TOYKM II0 TPAEKTOPHH,
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OTCUUTHIBAS PACCTOSIHUE OT HAYAJLHOTO TIOJIOKEHUS TOUKH.
1) x = 3t%, y = 4t%.
Omeem: Tlonynpsimast 4x - 3y = 0; s = 5t°,
2) X = 3sint, y = 3cost.
Omeem: OxpykHOCT x° +)° = 9;'s = 3t
3) x =acos’t, y = asint.
Omesem: Otpe3ok npsiMoii x + y —a = 0, mpuueM 0<x<a; s=av2sin’¢.
4) x =5 cos 5t%, y = 5 sin 5t°.
Omeem: OxpykHOCTB x° + )* = 25; 5 = 25¢%,

1.4. KpuBomun OA Bpamaercsi ¢ MOCTOSIHHOW yriaoBod ckopocTeio (o = 10
pan/c. Jlniuna O4 =AB = 80 cm. Halitu ypaBHEHUS JIBHKEHHS M TPACKTOPHIO
cpeaHell ToOYku M 1aTyHa, a TakKe ypaBHEHHUE JIBH)KEHUS MOJI3yHA B, ecid B
HayaJbHbIi MOMEHT MOJI3YH HAaxOJWICS B KpailHEM NPaBOM MOJIOKEHHH; OCH
KOOpJIMHAT yKa3aHbl HA PUCYHKE.

Omeem: 1) x,,= 120co0s10t, y,, = 40sin10t. . y,
2) Tpaekrtopueii Toukn M  ABISETCS  DIUIMIIC 4
x2 y2
020 40

2) ypaBHEHue aBKeHHs moa3yHa B X = 160cos10t.

K 3agaue 1.4.

1.5. KpuBommin OA Bpamiaercs ¢ MOCTOSTHHOM YIJIOBOM CKOpPOCThIO . Haiitu
CKOPOCTh cepeuHbl M maTyHa KPpUBOIIUITHO-TIOJI3yHHOTO MEXaHU3Ma U CKOPOCTh
noji3yHa B B 3aBUCUMOCTHU OT BpeMeHH eciiu OA4 = AB = a (CM. pUCYHOK K 3aj1aue
10.12).

Omsem: 1) v,, zga)\/Ssinza)t+l ; 2) v, =2awsin ot .

1.6. JIBrokeHHEe TOYKH 3a7aHO YPaBHEHHSIMH X = VolCOSal, Y = VotSinoyg — 1/2gt?,
npudeM ock Ox TOpU3OHTaIbHA, Och (Jy HampaBlieHa IO BEPTUKAIU BBEPX, Vo, § U
0o < T/2 - BenuunHbI MOCTOsIHHBIC. HaiTh: 1) TpackTOpHIO TOYKH, 2) KOOPAMHATHI
HAMBBICIIIETO €€ MOJIOKEHUS, 3) MPOCKIIMU CKOPOCTH Ha KOOPJAUHATHBIC OCH B TOT

21 v21

. _ g 2. W .2 ) .2
Omeem. 1) Ilapabona y = xtge, — el 2) x=ooxsintay, y=o-xsinta
Vv, €os” g g
, 3) v, =x,c080,, v, =%v,sin a,, IpUYEM BEPXHHIl 3HAK COOTBETCTBYET HAYaJIbHOMY
. 2v, sin
MOMEHTY BPEMEHH, a HIDKHUH - MOMEHTY ¢ = —>——"
g

1.7. Tlon3yH nBMXETCA IO NPSIMOJMHEHMHOM HAIPABILIOLIEN C YCKOPEHUEM
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T .
o, =-7x’sin Et M/c. HaliTu ypaBHEeHHE ABMKEHUS MOJI3yHA, €CJIM €ro HayallbHas

CKOpPOCTh Vi, = 27T M/C, a HaydaJbHOE IIOJOKEHHWE COBIAIACT CO CPEAHUM
MOJIO)KEHHEM TMOJI3yHa, MPUHATHIM 3a HAadallo KoopjauHAT. [locTpouTh KpuBbIC
pACCTOSIHUM, CKOPOCTEU U YCKOPEHUM.

.
OtBeT: x =4sn Et M.

2.1. [Toe3n aBuXKETCS paBHO3aMEJICHHO T10 AyTe OKpY)XHOCTH panuyca R = 800
M #u mpoxoauT myTh S = 800 M, MMes HaA4albHYIO CKOpPOCTb Vo = 54 KM/4 U
KOHeuHyto V = 18 km/4. Onpenenutp MOJHOE YCKOPEHHE TMOe3/1a B Hayalle U B
KOHLIE JYTH, a TAKXKE BPeMs ABMKEHUS 110 3TOM 1yTe.

Omeem: ay = 0,308 m/c’, @y = 0,129 m/c?, T= 80 c.

2.2. Touka ABWXKETCS MO Jyre OKPYKHOCTH paguyca R = 20 cm. 3akoH ee
nBrkeHus mo Tpaekropun: S = 20 sin wt (t - B cekyHaax, s - B CAaHTUMETpaX).
HaiiTn BeIM4YMHy U HAIpaBJIEHUE CKOPOCTH, KacaTeJIbHOE, HOPMAIbHOE U MOJIHOE
yckopeHus: Touku B MoMmeHT t = 5 c. Iloctpouts Takke rpaduku CKOpPOCTH,
KacaTeJIbHOTO U HOPMAJIbHOI'O YCKOPEHHUI.

Omeem. CKopocTh paBHa 1o BenuuuHe 207 ¢M/C M HampaBjieHa B CTOPOHY,
POTUBOTOJIOKHYIO TIOJIOKUTEIHPHOMY HampaBleHUIo oTcuera 1yt S; ax = 0; Vo =
o, = 207? cm/c?.

2.3. YpaBHEHHS IBUKECHUS NaJbla KPUBOLIUIIA AU3EIS B IEPUOJ ITyCKA UMEIOT
BUI X = 75 €0S 4t%, y = 75 sin 4t° (x, y — B canTuMeTpax, t - B cekynax). Haiitu
CKOPOCTb, KacaTeIbHOE U HOPMAJIBHOE YCKOPEHHMS NaJblIA.

Omeem: v = 600t cm/c, o, = 600 cm/c?, w, = 4800t” cm/c?.

2.4. HaiiTi BeNMWYWHY W HaIpaBJICHUE YCKOPCHHS, a TAK)KE PaguyC KPUBU3HBI
TPACKTOPHH TOYKHU KOJieca, KaTAIIEerocs: 6€3 CKOIBKEHHUS 0 TOPU3OHTAIBHON ocH
Ox, eci¥ TOYKa OINMMCBhIBACT IUKJIOUIY COMIACHO ypaBHeHUsIM x = 20t — sin 20t, y
1 - cos 20t (t—B cexyHmax, x, y — B Merpax). ¥i
OmnpenenuTth TaKke 3HAYCHHUE paanuyca KPUBU3HBI P MpH t
=0.

Omesem: Vckopernne o = 400 M/c’ ¥ HAIpPaBIeHO IO d
MC x uentpy C karsierocs kpyra; p = 2MA, po = 0.

o ———

e e T . e e e,

K 3amaue 2 .4.

2.5. CHapsa IBIKETCS B BEPTHUKAILHOM IMJIOCKOCTH COTJIACHO YPAaBHCHUSM X =
300t, y = 400t — 5t° (t - B cexyHmax, x, y — B Merpax). Haiiti: 1) ckopocTs u
YCKOpEHUE B HAYaJIbHBIH MOMEHT, 2) BBICOTY U JAIBHOCTh 00CTpena, 3) paauyc

144



KPUBH3HBI TPACKTOPUH B HAYAJIIBHOW U B HAUBBICIICH TOYKAX
Omeem: Vg = 500 m/c. ap = 10 m/c?, h =8 KM, S = 24 kM, po= 41,67 km, p =9
KM.

2.6. Touka ABWIKETCS 10 BUHTOBOMW JIMHUU COTJIACHO YPaBHEHHSIM X = 2C0S4t, y
=2sin4t, z = 2t, npudyeM 3a EAWHMIYY JUIMHBI B3AT MeTp. OnpeneimTs paaunyc
KPUBH3HBI P TPACKTOPHH.

Omeem: p = 2% M.

3.1. Hamucarp ypaBHEHHE BpallleHUs AMCKA MAapOBOM TYpOWHBI NpPU MYCKE B
XO/l, €CIIM U3BECTHO, YTO YIOJl MOBOPOTA MPOMOPIHOHANIEH KyOy BpeMeHH u npu t
= 3 c yrjoBas CKOpOCTb JIUCKA paBHA ® = 27T paj/c.

OtBer: ¢ = mt? pan.

3.2. Teno, HaumHasi BpamiaTbCsi PaBHOYCKOPEHHO W3 COCTOSIHUS TOKOS, JIeNaeT
3600 060poTOB B nepBbie 2 MUHYTHI. ONpeeInTh YIIIOBOE YCKOPEHHE.
- 2
OtBeT: € = T pan/c”.

3.3. Ban HaumHaeT BpalaThCs pABHOYCKOPEHHO U3 COCTOSTHMS ITOKOS; B IIEPBbIC
5 ¢ oH coBepmaet 12,5 obopora. KakoBa ero yrioBasi CKOPOCTb MO HUCTEUEHHH
3TUX 5 C?

Omesem: » = 107 pan/c.

3.4. MaxoBoe kojneco paauyca 0,5 M BpaliaeTcs paBHOMEPHO BOKPYI CBOEH
OCH; CKOPOCTh TOYEK, JIeXKaluX Ha ero o0oje, paBHa 2 M/c. CKoIbKO 000pOTOB B
MHUHYTY JENAET KOJIECO?

Omeem: n = 38,2 00/MHH.

3.5. Touka A mkuBa, jexarias Ha ero 00o0je, IBUKETCS CO CKOpocThio 50 cm/c,
a HEKOTopas TOYKa B, B3sATas Ha OJAHOM paguyce C TOYKOW A, JIBUIKETCS CO
ckopocthio 10 cm/c;
paccrosinne AB = 20 cm. OnipeenuTs yrioByl0 CKOPOCTh ® U IUAMETP IIKUBA.
Omeem: ® =2 paz/c, d =50 cm.

3.6. MaxoBoe koisieco paauyca R = 2Mm Bpamaercs paBHOYCKOPEHHO U3
cocTosiHus mokos; uepe3 t = 10 ¢ Touku, nexanme Ha 00o1e, 001a1al0T THHEHHON
ckopocthio V = 100 m/c. Haiitu ckopocTh, HOpMaJIBHOE M KacaTeIbHOE YCKOPECHHUS
Touek 00oa Kojeca st MomeHTa t = 15 c.

Omeem: V=150 m/c, on = 11250 m/c?, o, = 10 m/c’.

3.7. Yronm HakJOHAa TOJHOTO YCKOpEHHs TOYkH 0007a MaxoBOTO KoJyieca K
. 2
paauycy paseH 60°. KacatenbHoe yCKOpeHHE ee B JaHHBI MOMEHT @, = 10~/3 M/c”.

HaiiTu HOpMmanbHOE YCKOpPEHHE TOYKH, OTCTOSAIIEH OT OCH BpalleHUs Ha
pacctostaum I' = 0,5 m. Pagmyc maxoBoro koneca R = 1 m.
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Omeem: an = 5 m/c’.

3.8. Ban paguyca R = 10 cM mpuBOAUTCS BO BpallleHUE THpel P, TpUBEIICHHOM
K HeMy Ha HUTH. JIBUKGHHE TMpH BhIpaaeTcs ypasHemmeM x = 100t%, rue x -
paccTosiHAE TUPH OT MECTa CXOJa HUTH C IOBEPXHOCTH Bajla, BHIPAKCHHOE B
CaHTUMETpax, t - Bpems B cekyHaax. OnpenenauTs yriIoByI0 CKOPOCTh ® U YTIIOBOE
YCKOpPEHHE € BaJa, a TaKKe TMOJHOE YCKOpEeHHEe W TOYKH Ha MOBEPXHOCTH Baja B
MOMEHT t.

Omeem: » = 20t pan/c, € = 20 pazl/cz, @ = 2001+ 400¢* cm/c2.

K 3amaue 3.5. K 3amaue 3.8.

4.1. Ilpu aBmxeHuu Aucka paauyca I = 20 cM B BEpTUKAJIBHON IMJIOCKOCTH X)
ero ueHTp C ABUKETCS COTTIACHO ypaBHEHISIM X = 10t M, ). = (100—4,9t%) m. [pu
3TOM JHCK BpallaeTcs BOKPYI TOpU30HTaNbHOW ocu C, NepneHauKyJIspHON
TUIOCKOCTHU JIUCKA, C TIOCTOSIHHOM YTIIOBO# CKOPOCThIO @ = 71/2 paj/c. OnpenenuTh
B MOMEHT BpemeHu t = 0 cKopocTb TOUKM A, jexaiied Ha o0oAe AuCKa.
[TonoxeHnue TOUKU A Ha JAUCKE ONpPEAENsieTCs] YIJIoM ¢ = ®t, OTCUUTHIBAEMBIM OT
BEPTUKAJIM IPOTUB X0J1a YACOBOU CTPEJIKH.

Omeem.: CKOpPOCTb HaIPaBJIEHA IO TOPU3OHTAIINA BIIPABO U paBHA MO MOAYJIIO
10,31 m/c.

¥
|/
i 2
7 |60°
? [ s
g-——- =5z
0 z
K 3anmaue 4.1. K 3amaue 4.3.
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4.2. CoxpaHUB yCJIOBHE IIPEABIAYIICH 3a1a91, ONPEACIUTh CKOPOCTh TOYKH A B
MOMEHT BpeMeHu t = 1 c.
Omeem: Vayx = 10 M/c, Vay = -9,49 M/c, Vp = 13,8 M/c.

4.3. CtepxkeHb AB nnunbl 1 M JBUKETCS, OMUPAsACh BCE BpEMsi CBOMMH KOHIIAMU
Ha JIBE€ B3aMMHO MepHeHauKyIspHbie npsimble Ox u Oy. HaitTu KoopauHaTHI X U
MTHOBEHHOT'O LIEHTPa CKOPOCTE B TOT MOMEHT, Korja yroi O4B = 60°.

Omeem: x = 0,866 M, y = 0,5 ™.

4.4. Tlpsimast AB nBMXKETCS B IVIOCKOCTH PUCYHKA. B HEKOTOPBIN MOMEHT BPEMEHHU
CKOpPOCTh V, TOUKH A cocTaBisger ¢ mpsmoud AB yron 30° u paHa 180 cwm/c,

HaIlpaBJICHUE CKOPOCTU TOYKHM B B 3TOT MOMEHT COBIIQJIa€T C HAIMpPABICHUEM
npsiMoit AB. OnpenenuTh CKOpoCTh Vp TOUkU B.  Omegem. Vg = 156 cm/c.

L /
4 g L
Y A

K 3amaue 4.4. K 3agauge 4.5.

4.5.Crepxenp AB nnunbl 0,5 M ABMKETCS B TUNIOCKOCTH pUCYHKA. CKOPOCTH Vp
(Va = 2 m/c) obpasyet yroia 45° ¢ 0CbIO X, COBMEIIEHHOM cO cTepskHeM. CKOPOCTh
Vg Touku B obpazyer yroa 60° ¢ ocbto x. HailTu mMoaynb ckopocTH TOYKU B H
YTJIOBYIO CKOPOCTh CTEPIKHS.

Omeem: Vg = 2,82 M/c, ® = 2,06 pan/c.

4.6. HaiiT ckOpOCTh MON3yHA B HEleHTPaIbHOTO KPUBO-
LIMITHOIO MEXaHW3Ma IpPU JBYX TOPU3OHTAIBHBIX U JABYX
BEPTHUKAJIBHBIX IOJOKEHUAX KPUBOILIWIIA, BPAIIAFOLIETOCS

BOKpYT Baja O ¢ yrioBoii ckopocthio ® =1,5 pazn/c, eciu
OA =40 cm, AB = 200 cm, OC = 20 cwm.
Omeem: V1 = V3 = 6,03 cMm/c, Vo = V4 = 60 cm/c.

4.7 1lopmens D rugpaBnnueckoro nmpecca NpuBOAUTCS B
JBUKEHUE TTOCPEICTBOM HIAPHUPHO-PHIYAKHOTO MEXaHU3Ma
OABD. B nonoxxeHuu, ykazaHHOM Ha pucyHke, peraar OL
UMEET YTIIOBYIO CKOPOCTh ® = 2 paj/c. OnpeneanTs CKOPOCTh
nopiuHs D u yrioByto ckopocTs 3BeHa AB, ecnu OA4 = 15 cwm.

Omeem: Vp = 34,6 cMm/c, mag = 2 paj/c.



K 3amaue 4.7.

4.8. Komeco pamuyca R = 0,5 M katutcss 0€3 CKOJBKEHHS IO
PSAMOJIMHEHHOMY y4YacTKY ITyTH; CKOPOCTb IICHTPA €ro MOCTOSHHA U
paBHa Vo = 10 m/c. Haittu ckopoctu koHuoB M;, My, Mz u M,
BEPTUKAIILHOTO W TOPU30HTAJIBHOTO  JHAMETPOB  KoOJjeca.
OnpenenuTs ero yriaioByr CKOPOCTb.

Omeem: V1 =0, Vo, = 14,14 m/c, v3 = 20 m/c, V4 = 14,14 m/c, ® =
20 pan/c.

K 3angaue 4.8.

5.1. Ilpu nBuxeHun nucka paauyca I = 20 cM B BEPTUKAIBHOUN IJIOCKOCTHU X)
ero 1entp C IBIKETCS COMNIACHO ypaBHEHHSM X =10t M, y. = (100-4,9t%) m. [Tpu
OTOM JUCK BpalIaeTCs BOKPYr TOPU30HTaIbHOUW ocu C, MEepHEeHIUKYISIPHOU
IJIOCKOCTH JIUCKA, C TOCTOSIHHOM YIJIOBOM CKOPOCTBIO ® = 71/2 paj/c (CM. pUCYHOK
Kk 3amade 4.1.). Omnpenenutb B MOMEHT BpeMeHM t = (0 yCKOpeHUE TOYKH A,
aexauieil Ha oboae aucka. [lonokeHue ToUku 4 Ha TUCKE OINPENEseTCs] YoM ¢
= of, OTCYNTHIBAEMBIM OT BEPTUKAIIHU, IPOTUB X0J1a YACOBOW CTPEIIKH.

Omeem: Y CKOpPEHHE HAIPABIICHO MO BEPTUKAIM BHU3 U PABHO IO MOAyJiro 9,31

2
m/c”.

5.2. Kpusonmn OA pnuabl 20cM BpaliaeTcsi paBHOMEPHO C
YTIIOBOM CKOPOCTBIO g = 10 pan/c v MPUBOAUT B JABUKEHUE
maTtyH AB mmnbl 100 cM; oy3yH B ABUKETCS 10 BEPTUKAIIU.
Haiitu yrimoByro CKOpOCTH U YINIOBOE YCKOPEHHE IIATyHA, a
TaKKe€ YCKOPEHHUE MOJ3yHa B B MOMEHT, KOrJa KpHUBOIIMI U
IaTyH B3aUMHO  TNEPHEHAUKYJISIPHBI HW  00pa3yloT C
TOPU30HTAIBHOM OCKHIO YTIIbI oL = 45° u 3 = 45°.

Omeem: ® =2 pan/c, e = 16 paz[/cz, wp=565,6 em/c?.

5.3. Baron TpamBasi IBMIKETCS MO TPSIMOJIMHEHHOMY TO-
PUBOHTAILHOMY Y4YacTKy MyTH C 3aMEIJICHUEM ay = 2 M/,
uMesl B JIaHHBIM MOMEHT cKopocTh Vo = 1 wm/c. Komeca
KaTITCs 10 penbcaM 0e3 CKoJbxkeHus. Haiitu yckopeHus
KOHIIOB JIBYX JHAaMETPOB pOTOpa, OOpa3ylomux ¢
BEPTUKAJIBIO YIIIbl MO 45°, ecnu paguyc kosneca R = 0,5 m, a
potopa I = 0,25 m.

Omeem: oy = 2,449 m/c’, @, = 3,414 M/c?, 3 = 2,449 w/c,
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w4 = 0,586 m/c’.
K 3agaue 5.3.
6.1. IIpu BpameHnun mOBOpOTHOTO KpaHa BOKpyr ocu O;0, ¢ mocTosHHOI
YIJOBOM CKOPOCTBIO 1 Tpy3 A NOJAHMMAETCS BBEPX IIOCPEIACTBOM KAaHATA,
HaBepHyTOro Ha Oapaban B. bapaban B paauyca r Bpamaercs ¢ MOCTOSHHOU
YIJI0BOM CKOPOCTBIO ®p. OmnpenenuTh aOCOMIOTHYIO TPACKTOPHUIO Tpy3a, €cld
BBUIET KpaHa paBeH d.
OtBet: BunToBas InHUs, ypaBHEHUE KOTOPOH x =d cos 2.2 y=dsin 2% ocp
w, r w, r
x mpoxoaut yepe3 ock 010, M HayaabHOE MOJIOKEHUE TPY3a, OCh Z HaIpaBjeHa
BBEPX 10 OCU BpalIEHUs KpaHa.

K 3agaue 6.1. K 3agaue 6.2.

6.2. Hlapsl 1EHTPOOEKHOrO pErynaropa YarTa, Bpalalolerocs BOKPYT
BEPTUKAJIILHON OCH C YTJI0BOM cKopocThio ® = 10 pan/c, Grmaromapsi M3MEHEHUIO
Harpy3kd MalllMHbI OTXOJST OT PTOW OCH, UMEs JJIsl CBOMX CTEpPXKHEWU B JaHHOM
MOJIOKEHUH YIJIOBYKO CKOpocTh ® = 1,2 paa/c. HaliTu aOGCONIOTHYIO CKOPOCTH
[IapOB PETyJsTOpa B pacCMaTPUBAEMBIF MOMEHT, €CJId JTuHA cTepxkHe | = 0,5 m,
paccTosiHMEe MeXAy ocsaMu ux moxaseca 2¢ = 0,1 M, yribel, oOpa3oBaHHBIC
CTEP)KHSMH C OCBIO PETYIATOpA, o1 = o, = o = 30°.0meem. v = 3,06 m/c.

6.3. B xynucHOM MexaHu3Me npu Kadanuu kpuBomuna OC
BOKpyr ocu O, MeprneHIuKyISIPHOU TIJIOCKOCTH PHUCYHKA,
noJi3yH A, nepeMeniasch BA0JIb KpuBomuna OC, NpUBOAUT
B JIBUKEHUE CTEPKEHb AB, NBIKYIIMICS B BEPTHKAIBHBIX

Hanpasisomux K. Paccrosuue OK = [ Onpeaenutb
CKOPOCTh JIBHXKEHUS MOJ3YyHAa A OTHOCUTEJIBHO KPOBOUIUIIA
OC B pyHKIMHU OT YIJIOBOM CKOPOCTH ® W yTiia MOBOPOTA @
KPUBOIIIMIIA.

OTBeT:v, = loigf K 3agaue 6.3

cos @

6.4. Haiitu a0COJIIOTHYIO CKOPOCTh KakKoW-muOo Toukm M cnapHuka AB,
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coequnstoniero kpupommnsl O4 u OB oceit O u O, ecnu paauycsl Koiec

onuHakoBbel: R = 1 Mm; paauycel kpuBommumnoB: O4 = OB = 0,5 m. CxopocTh

skunaxa Vo = 20 m/c. CkopocTb TOUkH M onpenenuTh AJig YeThIpeX MOMEHTOB,

korjaa kpusowunbl O4 u O;B nubo BepTuKaibHbl, MO0 ropu3oHTaNIbHBL. Koneca

KaTsTCs MO pesibcaM 0€3 CKOJIbKEHHUS. o

Omeem: v, =10 Mm/c, v, =30 m/c, V3=V, = 22,36 M/c. ZLAN\ M N
s

. ] r’?‘\_ﬂ
AL \ %
73

K 3amaue 6.4.

6.5.CTepKeHb CKOJIB3UT B BEPTHKAIbHBIX HAMPABISIOUIMX, OMUPAsACh HUKHUM
KOHLIOM C TOMOIIBIO POJIMKAa Ha IMOBEPXHOCTh MOJYUUJIMHApA paguyca I.
[HonmyuunuHAp ABUAKETCS IO TOPU30HTAIIM BIIPABO C MOCTOSTHHOW CKOPOCTBIO V.
Panuyc ponuka p. OnpenennuTs CKOPOCTh CTEPKHS, €CIM B HaYaIbHbIA MOMEHT
OH HaXOJWJICS B HAWBBICILIEM ITOJIOKEHUU. :

Omeem: v =

Vi [=

K 3agaue 6.5

_ 2 .
yckopenueM ® = 0,492 wm/c”, yCTaHOBJIEH SJEKTPUYECKUN MOTOP,

7.1. Ha Ttenexxke, IBWXKYIICHCS 110 TOPHU30HTAIM BIPABO C ﬁ'
\

POTOpP KOTOPOTO IPH IMYCKE B XOJ BPAILIAETCS COTJIACHO YPABHEHUIO () /
= t°, mpHueM yroa ¢ U3MepsieTcs B paguaHax. Pagmyc poTopa paBeH —
0,2 M. Onpeaenuts aOCOMIOTHOE YCKOPEHUE TOYKU A, Jiexkamier Ha _{° .

oboxe potopa, ipu t = 1 ¢, eciu B 3TOT MOMEHT TOYKa A HaXOJIUTCS B
MIOJIOKEHUH, YKa3aHHOM Ha PUCYHKE.
2
Omeem: @, (w,= 0,746 M/c”) HanpaBIIeHO 10 BepTHUKaau BBepX. K 3amaue 7.1.

7.2. K Bay 3J1€KTpOMOTOpA, BPAIIAIOIIETOCS COTJIACHO YPaBHEHUIO
¢ = ot (® = const), MPUKPEIJICH MO MPSIMBIM YTIIOM cTepxeHb OA
IMHBL  |;  mpu  3TOM  3IEKTPOMOTOp, YCTAHOBJICHHBIH 0e3
KpPEIUIEHUH,  COBEpPIIAET  T'OPU30HTAIbHBIE  TapPMOHHYECKHE
Kosiebanus Ha (pyHmaMeHTe 1Mo 3akoHy x = a Sin ot. Onpenenuts




T
a0COJIFOTHOE YCKOPEHHUE TOUKHU A B MOMEHT BpEMCHU = —c.

2w
OTBeT: 0, =w’Na’ +1” . K 3amaue 8.2
7.3. ABTOMOOWJIb Ha MPSIMOJIMHEHHOM y4YacTKe MyTH IBWKETCS rE—F—————FE=F-

2 N
C yCKOopeHueM g = 2 m/c”. Ha mpojosibHbIN Baj Haca)KeH Bpa-

HIAIoIINcs MaxoBUUOK paauyca R = 0,25 M, umeromuii B JaHHBIN

MOMEHT YTJIOBYIO CKOPOCTh ® = 4 paji/C 1 yIriI0OBOE YCKOPEHHUE € = Maxosuvon
4 pazx/cz. Hatit abcomroTHOE YCKOpEHHE TOYEK 000/1a MaXOBHYKa
B JJAaHHBIM MOMEHT.

Omeem: o = 4,58 M/c?. K 3amaue 7.3.

7.4. CaMoJIeT ABMIKETCS MPSMOJIMHEWHO ¢ YCKOPEHHUEM @y = const = 4 M/c, BUHT
nuametpa d = |,8 M Bparmiaercs paBHOMEPHO ¢ YIJIOBOM CKOPOCTBIO paBHOU 607
pan/c. Haiitu ypaBHEHMs IBWIKCHHSI, CKOPOCTh M YCKOPCHHE KOHIIA BHHTA B
CHCTEME KOOPJMHAT, HETOABMIKHOW OTHOCHUTEIBLHO 3eMJIH, MpHUeM och Ox 3TOMH
CHCTEMBbI KOOPJIMHAT COBIAJAaeT C OChIO BUHTA. HauanbHas CKOPOCTh camosiera Vo
=0.

Omeem: X=2t* m, y = 0,9 cos 60nt M, z = 0,9 sin 60xt M; v=+/16f"+29167" Mm/cC;
® = 31945 m/c%.

7.5. Crtpys BoOAbl TEYEeT MO TOPU3OHTANBLHON Tpyde OA, paBHOMEPHO
BpAILIAIONICHCA BOKPYT BEPTHUKAIBHOM OCH C YIVIOBOM CKOpPOCTBIO, PaBHOM 2T
pan/c. Onpenenutb KOPHOJIMCOBO YCKOPEHHE (; B JTOM TOYKE CTPyH, L€
OTHOCHUTEINIbHAS CKOPOCTh V, (V, = 21/11 m/c) nanpasiena Ha OA. [IpuHATh s 1t
npuOJIMKEHHOE 3HaYeHHe 1T = 22/7.

Omeem: a, = 24 M/c?.

7.6. Tlo pamuycy aucka, BpallaroIierocs BOKPYT
ocu 0,0, c yrmoBoit ckopocthio ® = 2t pan/c B
HalpaBJICHUM OT IIEHTpa JWUCKa K ero o0omay
IBHKETCS Touka M 1o 3akony OM = 4% om. Pamnyc
OM coctaBnset ¢ ocsto O;0;, yron 60°. Onpenenuthb
BEJIMYMHY aOCOJIFOTHOTO YCKOpeHHs Touku M B
MoMmeHT t =1 c.

OtBeT: mpy = 35,56 em/c?, K 3agaue 7.6.

7.7. Crepxenb OA Bpamaercs BOKPYT OCH Z, |
npoxonduiei yepe3z Touky O, ¢ YIJIOBBIM 3aMeJICHUEM |
10 pan/c®. Bromb crepxHs oT Touk O CKOMB3WT Iaiiba !

}
|

M. Omnpenenuts aOCOJTIOTHOE YCKOpEHHE IIai0bl B ; » 4
 — | e— A
i Z
7
Ve
s I
4



MOMEHT, KOrja OHa HaxoAuTcsi Ha pacctosstHuu 0,6 M ot Toukn O U uUMeer

CKOPOCTh U YCKOPEHHE B JIBUKEHUHU BJOJIb CTEP>KHS COOTBETCTBeHHO 1,2 M/c 1 0,9
2

M/C”, €CJIi B 3TOT MOMEHT YTJIOBasi CKOPOCTh CTEP>KHS paBHA 5 pajy/c.

K 3amaue 7.7.

2
OtBet: , = 15,33 m/c” u cocTaBisieT ¢ Hanpasienuem MO yron B 23°.

7.8. lllapux P nBmxercs co ckopocthio 1,2 M/c ot A ¥ B 1o
xopae AB nucka, Bpalarolerocsi BOKpYr OCH, IMPOXOsIel yepes
€ro I[EeHTp NEepPHeHAMKYJISIPHO IUIOCKOCTH Jucka. Haiitu
abCOJIIOTHOE YCKOpPEHHE IIapuKa, KOIrjJla OH HaxOJUTCi Ha
KpaTyaiiieM pacCTOSHUM OT IIeHTpa Aucka, paBHOM 30 cM. B atoT
MOMEHT VTIJIOBasi CKOPOCTh JIMCKa paBHAa 3 paj/c, YrioBoe
3aMeJJICeHUuEe PaBHO 8 pa):[/cz.

Omeem: @, = 10,18 m/c?,

K 3agaue 7.8.

Jx3amMeHanMOHHBbIE 3aaa4u. Pa3nen unamuka.

1. I'opusonTanbHas miargopma, Ha KOTOPO JEKHUT Tpy3 Macchl 1,02 kT, omyckaercs
BEPTUKAJIBHO BHU3 C YCKOpEHUEM 4 m/c?. Haittu CUJIy JaBJIEHUS, TPOU3BOAMMOrO IPy30M Ha
m1aTGopMy BO BpeMs UX COBMECTHOTO CITyCKa.

Omeem: 5,92 H.

=

2. llpu moaweme kiuerku  judra rpadux

CKOpOCTEH UMeeT BUJI, NU300paKeHHBINH Ha PUCYHKE.

N L

Y,

Macca knerku 480 xr. Onpenenuts HaTsKeHUE 11, g

I 2NN Sae 2y B f

TEUYEHHUE TPeX MPOMEXYTKOB BpeMeHu: 1) ot t =0 10 K 3apnaue 2.

T5,T3 xaHaTa, K KOTOpOMY MPUBEIIECHA KJIETKA, B

t=2c;2)ort=2m0t=8cu3d)ort=8cmot=10c.
Omeem: T1= 5904 H, T = 4704 H, T3 = 3504 H.

3. ABTromoOmnbp Maccel 1000 Kr IBHKETCS TIO BBITYKJIOMY MOCTY CO CKOpOCThiO V = 10 M/c.
Panuyc KpUBH3HBL B CEpefHE MOCTAa O = 50m. Onpenenuts cuity naBiaeHuss aBTOMOOHIS Ha

MOCT, B MOMCHT HIPOXOXKIACHUSA €TI0 UCPE3 CCPCANHY MOCTA.

Omeem: 7800 H
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4. JIBuykeHue MaTepruaabHOU TOUKM Macchl 0,2 KT BBIPAXKaeTCsl ypaBHEHUSAMU X = 3cos27t cM, Y
= 4sinnt cM (t B ¢). Onpenenuts NPOSKIUH CUITBI, JEHCTBYIOICH HA TOUKY, B 3aBUCHMOCTH OT €€
KOOp/IMHAT.

Omeem: X =—0,0789x H, Y =— 0,0197yH.

5. lllapuk, macca kotoporo paBHa 100 r, majaet moJ| ASHCTBUEM CHIIBI TSDKECTH U IPU 3TOM HCIIBITHIBACT
CONPOTHUBJICHUE BO3AYyXa. J[BIKEeHUE IIapUKa BRIPAKACTCS YpaBHEHUEM

x=4,9t — 2,45(1— ¢ %),

r7ie X — B MeTpax, t — B ceKyHJaxX, ocb OX HampaplieHa MO BepTUKaIU BHU3. ONpeaenuTb CUIy
COIIPOTHUBIIEHUS BO3yXa R 1 BbIpa3uTh ee Kak (yHKIMIO CKOPOCTH IIAPHKA.

Omeem: R = 0,98(1 — e *)H = 0,2v H.

BTOpaﬂ 3aJjadya TMHAMHUKHU TOYKH.

6. Tspkemoe Teno CIycKaeTcss MO TJAAKOW IUIOCKOCTH, HAKJIOHEHHOW mox yriom 30°
ropusoHTty. HaiiTu, 3a kakoe Bpems Telo Mnpoiaer myTh 9,6 M, eciii B Ha4aJbHBIH MOMEHT €ro
CKOPOCTh paBHsIACh 2 M/C.

Omeem: 1,61 c.

7. Tspxenas Todka NMOJHMMAETCSI MO HETJIAJKOW HAKIOHHOM IUIOCKOCTH, COCTABIISIOLIEH yroi
o= 30° ¢ ropu3oHTOM. B HavanbHbBIII MOMEHT CKOPOCTh TOUKH paBHsu1ach V0 = 15 m/c. Koadppu-
muent Tpenus f = 0,1. Kakolf myrb mpoiiier Touka A0 OCTaHOBKH? 3a Kakoe BpeMsl TOuKa
HNPONIET 3TOT MyTh?

Omeem: s = 19,57 m, t = 2,61 c.

8. Haiitu HauboNBIIYI0 CKOPOCTh MajeHus mapa Macchl 10 Kr u paguyca r = 8 cM, IpUHUMAA,
4TO COIPOTHBIIEHHE BO3]lyXa paBHO R=KoVv2, rjie v — cKopocTh ABMKEHHSI, G — IUIOIIAb MPOEK-
I[MU TeJa Ha IUIOCKOCTb, MEPIEHANKYISIPHYIO HAIIPABJICHUIO €r0 JIBUXKEHUS, U K — YMCIeHHBIN
K03 pULIMEHT, 3aBUCAIINI OT GOPMBI Tea U UMEIoLHi i mapa 3Hauenue 0,24 H-c2/m4.

Omeem: Vmax = 142,5 m/c.

CBo0oaHbIe KOTe0aHNA MATEPUAJIBLHOM TOYKH.

9. llpyxuna AB, 3akperuieHHass OJHUM KOHIIOM B TOYKe A, TakoBa, 4TO JUIs
yaauHeHus ee Ha 1 M HeoOXoauMO NIPUJIOKUTH B Touke B mpu craTtuueckoit
Harpy3ke cwiry 19,6 H. B HekoTOpbli MOMEHT K HWXHEMY KOHUy B
HenehOPMUPOBAHHON TIPYKUHBI TToABemHBaioT Tupto C maccel 0,1 KT ¥ OTITyCKarOT
ee 0e3 HavabHOM ckopocTu. [Ipenedperas Maccoi Py KUHBI, HATUCATh YpaBHEHUE



JATBHEHIIIETO ABMKEHUS TUPH U YKa3aTh aMIUTUTYy B TIEPUO]] €€ KoeOaHui, OTHECS ABUKEHUE
K OCH, TPOBEICHHON BEPTUKAIIBHO BHU3 U3 TTOJIOKEHUS CTATUIECKOTO PABHOBECHE THPH.

Omeem.: x = -0,05cosi4tm,a =5cm, T = 0,45 c.

3amaye 9.

10. Ilpu paBHOMEPHOM CITyCKE Tpy3a Macchl M =2 T CO  CKOpPOCTBIO V = 5
M/C IIpou3onuia HCOXHNAAaHHAaA 3az[ep>1<1<a BerHeFO KOHIAa TpocCa, Ha
KOTOPOM OITYCKaJICsSl Tpy3, M3-3a 3alleMJICHHS Tpoca B 000iMe OJ10Ka.
[IpeneOperass Maccoii Tpoca, ONPENEIUTh €ro HauOOoJIbIIIEee HATSIKEHUE
P TTOCJIETIYIONTUX KOJCOAHUIX TPy3a, eciu Ko3(PPHUIIMEHT )KeCTKOCTH Tpoca
4-10° H/m.

Omeem: 466,8 kH. K 3agaue 10.

11. Tpy3 Q, mamast ¢ BbicOTBI h = 1 M 0e3 HayaJbHOH CKOPOCTH, yaapsieTcst 00 yIpyryro
TOPU30HTANIbHYIO OalKy B €€ cepeArHe; KOHIbl Oanku 3akperuieHbl. HamucaTh ypaBHeHue
JAIbHEWIIET0 BUKEHUS Tpy3a Ha Oalike, OTHECS JBUKEHHE K OCH, POBEIEHHON BEPTHUKAIBHO
BHU3 U3 IOJIOKEHUS CTAaTUYECKOIO0 PaBHOBECHs Ipy3a Ha Oalike, €ClIM CTaTUYECKUN Nporud
Oasiku B ee cepeIMHe NMpHU yKazaHHOW Harpyske paBeH 0,5 cM; Maccoit 6anku npeHedpeyb.

Omeem: x = (- 0,5 cos 44,3t +10 sin 44,3t) cm.

12. K npyxune, KoOdQPHUIHEHT )KeCTKOCTH KOTOPOoii, paBeH ¢ = 19,6 H/m, OblTi moBemIeHs! ABa
rpy3a ¢ maccamd my = 0,5 xr u my = 0,8 kr. CucremMa HaxoAWJIach B MOKOE B IOJOKECHUU
CTaTUYECKOTO pPaBHOBECHs, KOTJa rpy3 my yOpamu. HaliTu ypaBHeHWE NBWKEHHS, YacCTOTY,
KPYTOBYIO 4acTOTY M NeproJI KojebaHuii octaBiierocs rpyza. Omeem: x = 0,4co0s6,26t m; f =1
Ty, k=2m pao/c, T=1c.

K 3amaue 12.

13. Ompenenuth mepuoa CBOOOIHBIX KOJeOAHUN Tpy3a MacChl M, MPHUKPEIIEHHOTO K JIBYM
napajuieTbHO BKIIFOUEHHBIM MPYKHHAM, U KOA()(DUIIMEHT KeCTKOCTH MPYKUHBI, SKBUBAJICHTHON
JTAaHHOW JBOWHOM MpYXHWHE, €CIU TPy3 PACMHOJOKEH TaK, 4TO YAJIUHEHUS O0CeHX MPYKHUH,
00J1aaromux 3aJaHHBIMI KO3 (OUIIMEHTaAMH KECTKOCTH C1 U C2 OJTMHAKOBBHI.
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K 3agaue 12. K 3agaue 13.

BbiHy:KIeHHbIe KOJIeOaHUS MATEeMATHYECKO TOYKH. K 3agaue 14.

14. Ha npyxune, K03(p(HUIMEHT XKECTKOCTH KOTopor ¢ = 19,6 H/M, monBemieH MarHUTHBIHA
crepxenb macchl 100 r. HukHMIT KOHEI] MarHuTa MpOXOJUT Yepe3 KaTyIIKy, 0 KOTOPOU HIET
nepemenHbiil Tok 1 = 20 sin 8nt. Tok, uaer ¢ MmomeHnTa BpemeHu t = 0, BTArHBasi CTCPKEHb B
COJICHOM]I; IO 3TOT0 MOMEHTAa MarHUTHBIA CTEpKEHb BHCENl Ha MpYKHHE HenmoJBKHO. Cuia
B3aMMOJEMCTBUS MEX]y MarHUTOM M KaTymkoil ompezaensercs paeHctBoM F = 0,016 ml H.
OrnpenenuTth BBIHYXICHHbIE KOJICOaHUsI MarHUTA.

Omeem: x = -2,3Sin 8 at cm.

15. B ycnoBusx nmpeaplayiiel 3a1aund HAlTH ypaBHEHUE JIBUYKEHUSI MATHUTHOIO CTEPXKHS, €CIIH
€ro MO/IBECHJIN K KOHILY HEpacTAHYTOW MPY>KUHBI U OTIYCTHIIM 0€3 HauyalbHOM CKOPOCTH.

Omeem: X = -5c0s14t + 4,3sin14 t -2,3sin8xz t cm.

16. Ha npy>xxune, k03 HUIHUEHT KECTKOCTH KOTOPOU ¢ =19,6 H/m,
MIO/IBELLIEHBl MAarHUTHBIM CTEpKEHBb Macchl 50 T, MPOXOAAIIUI YEPE3 COJIECHOM,
U MeJiHas TulacTHHKa Macchl 50 T, Mpoxo/simas Mexy mojatocamu Maraura. Ilo
cojeHouxy Teyer TOK 1 = 20sin8mt A, KOTOpBI pa3BUBAaeT CUITY
B3aUMOJICHCTBUsL ¢ MarHuTHbIM ctepkHem 0,016mi H. Cuna TopMoXeHus
MEIHOW TIJIACTUHKU BCJIEIACTBHE BUXPEBBIX TOKOB paBHA kvd)z, rae k = 0,001,
O =10/5B6 uv - CKOpOCTh IJIACTUHKU B M/c. OnpenenuTh BBIHYXIECHHBIE
KoJie0aHUs TUTACTUHKH.

Omeem: x =0,022 sin (8xt-0,911) m.

K 3agaue 16.

IlI/IHaMI/IKa OTHOCHUTECJBbHOI'O IBUKCHHUA TOYKHU.

17. Touka mnpuBeca MaTeMaTHYECKOr0 MasTHUKA JUIMHBI | JBIOKeTCS TIO 2 8
BEPTUKAIM paBHOYCKOpeHHO. Ompeaenuts nepuon T wmanbix KoseOaHU ©
MasiTHUKa B JIBYX ciiydasix: 1) Korja ycKopeHue TOYKU MpHBeca HarpaBiIeHO
BBEPX M HMEET KAaKyl0 YrOJHO BEJIWYHMHY p 2) KOrja 3TO YCKOpEHUe
HaIIpaBJICHO BHU3 U BEJIMYMHA €10 p < (. >




Omeem: 1) O=2r

K 3amaue 17.

18. T'opuzonTasnbHas Tpybka CD paBHOMEpHO Bpaimiaercs BOKPYI BEpTHKaIbHOH ocu AB c
YIJI0BOM CKOPOCThIO ®. BHyTpu TpyOku Haxomutcs Teno M OmpeneiauTh CKOpOCTb V Tena
OTHOCHUTENIbHO TPYOKHM B MOMEHT €r0 BBLJIETA, €CJIM B HAYaJbHBIM MOMEHT V = 0, X = Xg, JUIMHA

TpyOku paBHa L. Tpenuem npenedpeusb,

Omeem: \|] = .| L2 — xga).

19. B ycnoBusix npeasiaynieil 3a1auu onpeaeanTb BpeMs IBUKEHUs Tela B TpyOKe.

Omeem.‘-l- =£|HL+ \/LZ_XZ_

w XO

TeopeMa 0 IBH:KEHHH EHTPA MacC MEXaHUYECKOMH CHCTEMBI.

20. Koyleco KaTUTCS CO CKOJBKCHHEM II0 TOPHU30HTAIBHON MIPSIMOM 0]
nevicrBueM cuiibl F, m3o0pakeHHON Ha pucyHke. HaliTu 3aKOH JBHKCHUS
nertpa macc C koseca, ecir KOAQGUIMEHT TPEeHHs CKOJIbKeHust paBeH f, a F
= 5fP? rme P — Bec koisieca. B Ha4aIbHBIM MOMEHT KOJIECO HAXOHUJIOCH B
MTOKOE. 3

Omesem: x.=2fgf’.

K 3amaue 20.

- 21.Koyieco KaTUTCSI CO CKOJIBKEHHUEM TI0 TOPU3OHTAIBLHOU MPSMOMA

\ MoJ JIeWCTBHEM MPUIIOKEHHOTO K HEMY BpAIAIOIIEr0 MOMEHTA.
eciu

Haiitu 3akon nBmwxkenust 1eHTtpa wMacc C  Kojeca,

KO3 GHUIMEHT TPEHHS CKOJIbXKeHHS paBeH f . B HauaabHBIN MOMEHT

HAaXOIUJIOCh B ITIOKOE.
3 Omeem. X.=fgt,/2.

K 3amaue 21.

MoMeHT MHEepUHH TBEPAOro TeJa.

g
22. Bbruucnuth oceBble Jy M Jy MOMEHTBI MHEpIUM HM300pa’keHHOH Ha . i,
PUCYHKE OJTHOPOJHOU MPAMOYTOJIbHOM TUIACTUHKU MAcChl M OTHOCHUTENBHO ‘\i"
ocel X my. 2z
z
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Omeem: J, = 4/3 May, Jy = 4/3 Mb,.
K 3a0aue 22.

23. B TOHKOM OIHOPOAHOM KpYIJIOM JHUCKE paauyca R BBICBEpICHO KOHIEHTPUUYECKOE
OTBEepCTHE paaunyca I. BeluncianTb MOMEHT

HHCPLOUHU I3TOI'O AHWCKa MAacCChl M OTHOCHTENHLHO OCH Z, HpOXOI[HH_Ieﬁ
qepe3 €ro UCHTP MACC NECPHCHAUKYIIAPHO IMJIOCKOCTH JUCKA.

Omeem: J, =I\S(R2+r2)'

K 3amaue 23.

24. MasTHUK COCTOUT U3 TOHKOTO OJHOPOJHOIO cTepkHs AB maccel My, k

A
KOHI[y KOTOPOT0 MpPUKpEIIeH OJHOpoAHbIN muck, C maccel Mjy. JlnuHa LE
CTepKHS paBHa 4r, r1e I - paguyc IUCKa. BBIYUCIUTD MOMEHT HMHEPUUU D i
MasiTHUKa OTHOCUTENbHO ero ocu npuBeca O, MNepHeHIUKYISIPHON
IJIOCKOCTH MasiTHUKA U OTCTOSIIEH Ha PaCCTOSTHUU I' OT KOHIIA CTEPIKHS. &
Omgem: 1AM +99Mp

6

K 3agaue 24.

25. OgHOPOAHBIN KPYTIIBIA AUCK Macchl M M paanyca I mpukperuieH K ocu AB, oTcrosimiet ot
nentpa macc C Ha paccrosauu OC = r/2. BbruuciauTh oceBble M LEHTPOOECIKHBIE MOMEHTHI
MHEPIUH JIHCKa.

Omeem. \]Z :erz, \] = ) \]Z = ’

Jyy=Jx =y, =0.

K 3a0aue 25.

Teopema 00 U3MEeHEHNH KOJIUYECTBA IBUKEHHSI TOUKHU U CUCTEMBbI.
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26. KakoB momkeH ObITh KO3(dummeHT TpeHus f Kojgeca 3aTOpMOKECHHOrO aBTOMOOHWIS O
JIOpOTY, CeMH MPHU CKOpocTH €316l V = 20 M/c OH ocTaHaBIHMBaeTcs 4yepe3 6 C Mocie Havana
TOPMOKEHHUS.

Omeem: f=0,34.

27. OnpenenuTh TJABHBIA BEKTOP KOJWYECTB JIBHIKCHUS
MasTHHKA, COCTOSIIIIETO M3 OJHOPOIHOTO cTepxkHsA OA Maccel My,
JUTMHBL 41 1 OIHOPOJIHOTO JUCKa B Maccel My, paauyca I, eciiu

yrjioBasd CKOpOCTb MasATHUKA B ,Z[aHHBIﬁ MOMCHT paBHa @ .

Omeem: I'maBHBIN BCKTOP KOJIMYCCTBA JABUIXCHHA HAIIPABJICH

[Mepnienaukynsapao crepxHio OA u o Moyt pased (2M; + SMo)rw. K 3agaue 27.

28. Macca ctBona opyaus paBHa 11 T. Macca cHapsnga paBHa 54 kr. CkopocTh cHapsna y
nynsHOTO cpena Vo= 900 m/c. OmpenenuTs CKOPOCTh CBOOOJHOTO OTKaTa CTBOJA OPYAHS B
MOMEHT BBLIETa CHaps/Ia.

Omeem: CKOpPOCTh OTKaTa CTBOJIAa oOpyauws paBHa 4,42 M/C W HampaBJieHa B CTOPOHY,
MPOTHBOIOJIOXKHYIO JIBXKCHHUIO CHapsIa.

29. I'panara Maccel 12 Kr, JeTeBmIas CO CKOPOCTBIO 15 m/c, pasopBajiack B BO3JyXe Ha JBE
yacTu. CKOpOCTh OCKOJIKA MacChl 8 KI' BO3pOC]ia B HANpaBJICHWH ABHXKEHUS 10 25 Mm/cC.
Onpenenutb, CKOPOCTH BTOPOTO OCKOJIKA.

Omeem: 5 M/c B HaITpaBJICHHUH, IPOTUBOIIOJIOKHOM JABMIKCHHIO IIEPBOr0 OCKOJIKA.

30. Ilo ropusoHTanbHOW margopme A, ABIKYIIEHCS TIO0 HWHEPUUH CO CKOpocThio Vo,
[EPEMEIIACTCS  TEJIEKKa B ¢ mnocrosHHOI
OTHOCUTENBbHOW ckopocThio Uy, B HekoTopslii
MOMEHT BPEMEHHU TeNeKKa Obljla  3aTOPMOJKEHA.
Onpenenuts 001yt0 ckopocTh V 1mi1atGopMel ¢
TEJIEKKOH I0CIIe €€ OCTaHOBKH , eciau M — Macca
mIaTdOpMbl, a M — Macca TEJIeKKH.

Omeem: NV =V, + LU0 K 3a0aue 30.

M +m
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TeopeMa 00 H3MEeHEeHHH MOMEHTa KOJIN4ecTBa ABHKCHUA TOYKH U CUCTEMBI.

31. l'upeku M mpuBsizaHa K KOHIY HepacTshKUMod HUTH MOA, dacth KoTopoit OA nponyiieHa
yepe3 BEPTUKAIbHYIO TPYOKY; U BOKpPYI oOCH TpYOKHM MO OKpykHOCTH paauyca MC=R,
nenas 120 o6/mMuH. Mennenno BrsruBas HUTb OA B TpyOKY, YKOpPauMBAIOT HAPYXKHYIO 4acTh
HUTH 10 JUIMHBI OMj, IpU KOTOPO#M OMHCBIBAET  OKPYXKHOCTh  paauycom R/2. Ckoibko
000pOTOB B MUHYTY J€JIa€T TUPbKa M0 3TOU OKPY>KHOCTHU?

Omeem: 480 06/ muH.

32.Touka M nBUXKETCS BOKPYT HEMOIBMIKHOIO LIEHTpa MOJ ACHCTBHEM CUJIbI NMPUTSHKEHUS K
TOMY LEHTPY.

K 3apgaue 32.

Haiitu cxopocts V3 B Haubosiee yZaJIeHHOW OT IIEHTpAa TOYKE TPACKTOPHH, €CIU CKOPOCTh
TOYKU B HanboJsee OJIM3KOM K HeMY noJioxkeHuH Vi == 30 cm/c, a ' B IIATh pa3 OobLIe 1.

Omeem: Vo, =6 cm/c.

33. TBepaoe Teno0, HaXOAMBIIEECS B TOKOE, MPUBOIUTCS BO BpAIICHHWE BOKPYT HETOIBMKHOW
BEPTUKAIIBHON OCH ITOCTOSIHHBIM MOMEHTOM, PaBHBIM A IpH TOM BO3HUKAET MOMEHT CHII
CONPOTUBIICHUs M1, NMPONOPUMOHAIBHBIA KBaJapaTy YIVIOBOM CKOPOCTH BpaIllEHUs TBEPIOIO
Tena:

M, = ow?. HailTH 3aKOH W3MCHEHHsS YIIOBOH CKOPOCTH, MOMEHT HHEDIHH TBEPIOTO Tela
OTHOCHUTEJIbHO OCH BpallleHUs paBeH J.

I[I/IHaMI/IKa BpamaTeJbHOro IBHKEHUSA TEJ1a

v/
34. Tlpu mycke B XOJ DJIEKTPUYECKOH Jiebenkn k OapabaHy 4 MpHIIOKEH 7,

BPALIAIOIIUIA MOMEHT , Mgy, TPOINOPLUOHATIBHEIN BPEMEHH, TIPUYEM My,=KT,
rae k— nocrosiHHas. ['py3 B maccel M moJHUMAaeTcs MOCPEACTBOM KaHarTa,
HABUTOr0 Ha Oapaban A4 pamuyca ' U maccel Mj. OnpenenuTh YIIOBYIO 4
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CKOpocTh OapabaHa, CUMTasl €ro CIUIONIHBIM IMJIMHAPOM. B HavdaibHBI MOMEHT Jjebenka
HAXOIWJIACh B ITOKOE.
(6t —M,gr)t

Omeem: = a9t
BT TV VI

K 3a0aue 34.

35. OnpenenuTh yriioByH CKOPOCTh BEIOMOTO aBTOMOOWJIBHOTO Kojieca Macchl M pamuyca .
Kousteco, katsimeecss CO CKOJIBXCHHEM 110 TOPU30HTAIBHOMY IIIOCCE, MPUBOJUTCS B JIBHIKCHHE
MOCPEJICTBAM TOPH30HTAIBLHO HAMPABICHHOW CHIIBI, TPWIOKEHHOW B ero neHTpe macc C.
MoMeHT MHepIH KoJieca OTHOCUTENBHO ocu C, TIEPICHIUKYISIPHON TUIOCKOCTH MaTepHaIbHOU
cummerpuH, paBeH Je ;f, — kosbduiment Tpenus kadenus, f — kospHUIMEHT TpeHHS MpH
Ka4eHHUHU CO CKOJIbKECHUEM. B HauanbHBI MOMEHT KOJIECO HAXOMWJIOCH B TIOKOE.

Padora. MoIHOCTb.

36. Beruncanuts paboTy, KOTOpasi MPOM3BOIUTCS IPH MOIbeMe Tpy3a Macchl 20 KT 110 HaKJIOHHOM
IUTOCKOCTH Ha PACCTOSIHUM 6 M, €CJIH YTOJl 00pa3yeMblil IIIOCKOCTBIO ¢ TOPH30HTOM, paBeH 30°, a
ko3 dunueHt Tpenus pasex 0,01.

Omeem: 598 JIx.

37. lllnudosanbHbiil kpyr auamerpa 0,6 M gemaer 120 o6/muu. IloTpebisiemas MOIIHOCTb
1,2xkBt. Koa¢dduuuenr tpenus numdosanbHoro kpyra o geraib 0,2. C xakoil cuioit Kpyr
IPHKUMaET NITU(POBAIbHYIO 1€Talb?

Omeem:1591,5 H.

TeopeMa 00 U3MeHEeHNH KHHeTHYeCKoii IHEPIruv TOYKHU U CUCTEMbI.

38. Teno C HaxOIWUTCSA HA IIEPOXOBATOH HAKIOHHOW TUIOCKOCTH B TIOKOE. YTOJ \@{f
HaKJIOHA TIOCKOCTH K ropu3oHty o u fp > tgo, rme fo — koaddurment tpenus
nokosi. B HekoTOpeli MOMEHT Teny cooOlleHa HadajdbHasi CKOpOCTh Vo
HaIpaBJIEHHAs BJIOJIb IUIOCKOCTHM BHHU3. Omnpenenuts MyTh S, NPOWIEHHBIA TEIOM 10
OCTAHOBKH, €T KO3()UITMEHT TpeHUsI U IBMKEHHH paBeH .

Omeem: s =V %/2g (f cos o— sin a)

39. [lo HaKJIOHHON TIJIOCKOCTH, COCTaBISIONIEH C Topu3oHTOoM yroa 30°, cmyckaercs 6e3
HayaJbHOM CKOPOCTH TshKesoe Teno; koaduuueHt Tpenus pasen 0,1. Kakyio ckopocts Oyner
MMETH TEJIO0, PO 2 M OT Havana JIBH>KCHHUS?

Omeem: 4,02 m/c.
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40. bpyc HauMHAET JABUTATHCS ¢ HAYAIBHOW CKOPOCTHIO Vo MO TOPU3OHTAIBHOW IIEPOXOBATOM
IUIOCKOCTH U TIPOXOJTUT JO TOJHOM OCTAaHOBKM paccTosiHue S. Ompenenuth Kod3dduuumeHt
TPEHUSI CKOJIBKEHUSI, CUMTasA, YTO CUJIa TPEHUS IPONOPIMOHATIbHA HOPMAJILHOMY J1aBJICHUIO,

Omeem: T=v’/(295).

41. BpluuCIUTh KUHETUYECKYIO SHEPTUIO I'yCEHUIIbI

TpaxkTopa, IBUXKyIerocs co ckopoctbto V0. PaccTosiHue Jeo

MEK1y OCSMU KOJIEC PAaBHO 1, pajiychbl KoJieC paBHBI T, _ L

Macca OJJHOrO IIOFOHHOTO MEeTpa I'yCEHMYHOU IIeNN PaBHA

7/. W T' YNZ 777777
NG

Omeem: T =2y(1 +ar )9 K 3a0aue 41.

punoun Janamoepa.

42. OmnpenenuTh OTOPHBIC PEAKIMU MOINSATHUKA 4 M MOAIIUIHUKA B MOBOPOTHOTO KpaHa IMpH
NOJHUMAaHUU Tpy3a E Maccel 3 T ¢ yckopenuem 1/39. Macca kpana paBHa 2 T, a €ro IEHTp Macc
Haxoautcs B Touke C. Macca tenexxku D pasna 0,5 1.Kpan u Tenexxka HenoaBukHbI. Pazmepsl
yKa3aHbl Ha PUCYHKE.

Omeem: X,=-X,=52,1 kH; Y,= 63,9 cH.

43. OnpenenuTh OTMIOPHBIC PEaKIIUU MO IIMATHUKA

A ¥ nmoAmIMIHUKA B TOBOPOTHOTO KpaHa, pACCMOTPEHHOTO B

npezu,mymeﬁ 3aZladc, IIpu NCPEeMCUICHUHN TCJICIKKH BJICBO

¢ yckopenuem 0,59 mipu orcyrcTBuu rpysa E. Llentp mace
TEJEKKH HaXOUTCSI Ha YPOBHE OIOPHI B. K 3a0aue 42,43.

Omeem: x,= 12,8 kH, X3 = —15,2 kH, Y, =245 xH.

44. ABromoOmib Macchl M JBUWXKETCS — NPSIMOJIMHENHO ¢ yckopeHueM W. Omnpenenutsb
BEPTUKAJIbHOE JAaBJIEHWE NEPEeIHUX U 3aJHUX KOJIeC aBTOMOOWIS, eciau ero meHtp macc C
HAXOJUTCS Ha BBICOTE N OT MOBEPXHOCTH TpyHTa. PacCTosHUS mMepeaHei W 3amHeil Ocei
aBTOMOOWJISI OT BEPTUKAIIM, MPOXOJAIICH uepe3 IEHTP Macc, COOTBETCTBEHHO paBHbI a U D.
Maccamu konec mnpeneOpeur. Kak mqopkeH JBUTATBCS aBTOMOOWIIb,  YTOOBI JaBICHUS
MEepeHNX U 33JHUX KOJIEC OKA3AINCh PABHBIMU?
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Omeem: N1=M szw-
a+b a+b
a-b
3ameonenuem W=0Q——.
2h
IIpuHIHN BO3MOKHBIX MepeMeIeHui. ‘

45. Ompenenuth MOAYNb cuiabl Q, CKuMaromen
oOpasen 4, B ppl4a)KHOM

F

y HNpu MOPMONCEHUU asmomoouns ¢

4

7

'

NANANN

AARANANANNNNNNANNN

npecce, n300paxkeHHOM Ha pucyHke. [lano: F = 100 720
H,a=60cMm b=10cm, c=60cm, d=20cwm, &

Omeem: O = 1800 H.

HEMOABMKHOIO 0J10Ka A.

Omeem: Mg/P = 2".

K 3agaue 46.

I S
e

-

/ SIS, A A
777 /%/ ,{// /{,/’f///.v T e

K 3agaue 45.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MpopekTop No Hay4yHoi paboTe U MHHOBALMAM

COrNIACOBAHO ®reoy BO "PrPTY", PIPTY, Nyces Cepreii Mropesuy,

46. IlomucmacT COCTOUT M3 HCIIOABMXKHOI'O b610ka A 1 U3 n IIOABMKHBIX
0JI0KOB. OHpeI[eJ'II/ITL cjIydace PaBHOBCCHUA
MMOAHUMACMOT'O I'py3a K CUJIC P, HpHHO)I(CHHOfI K KOHIY KaHaTa, CXOAsIIETO C

OTHOIIEHNE Maccbl M

Onepatop 340 000 "KomnaHus "TerB&Y

21.07.25 15:00 (MSK) MpocTas noanvcb




