1. Teno apmxercs B0k ocd Ox U3 Hadajla KOOPIMHAT C NOCTOSHHBIM yckopeHHeM. Hanpasnenus Ha-
YanbHOH CKOPOCTU Dy M YCKOPEHHS a TeNa yKa3aHbl HAa PUCYHKE. YCTAHOBHTE COOTBETCTBHE MEXy (usmde- Yo
CKHMMH BeITMYMHAMH M (OPMYIaMH, TI0 KOTOPBIM UX MOXKHO PAaCCUHTAT.

-

=Y

K kax0ii Mo3UIMK NEPBOro CTOIONA MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIMIO BTOPOrO U 3alMIIUTE B
TaOJIMIly BBIOPaHHBIE U(PHI 10| COOTBETCTBYIOIIMMH OYKBaMH.

OU3NMYECKUE BEJIMYMHBI DOOPMYVIJIbL

A) Koopaunara x Tela B MOMEHT BPEMEHHU ¢ at?
Bb) CxopocTb Uy Tena B MOMEHT BPEMEHH / L. v+ —-

2
at?

2. Vot — 7

3. vy —at
4. vy+at

2. I'py3 n300pakeHHOTO Ha PUCYHKE MPYKHHHOTO MasTHUKA MOXKET COBEpIATh TApMOHUYECKHE Koeha-
HUSI MeKAY Toukamu 1 u 3.

[epuon xonebanuii rpysa T. ['padukn 4 u b npeACTaBISAIOT U3MEHEHHST (PU3HYECKUX BEIMYHH, XapaKTe- mﬁmmﬁm
PU3YIOIUX KoJeOaHus rpy3a Moclie Hayala KoineOaHUi 13 MOJIOKESHUS B TOUKe 1. I

I'PAOUKN OU3NYECKUE BEJIMYNHbBI

A) 1. TloreHumnanbHas SHEPruUs MPYKUHHOTO MasITHUKA
A 2. KuneTnueckasi 5Heprus rpysa Ha Ipy>KHHE

3. Ilpoexums cCKOpoCTH rpy3a Ha ock Ox
T 4. Tlpoexuus yckopeHus Tpy3a Ha ocb Ox

T N4

\Vava

YcTaHOBUTE COOTBETCTBHE MEXIY TpadukaMu U (U3UUECKUMH BEIMYMHAMHM, 3aBUCHUMOCTH KOTOPBIX OT BPEMEHH 3TH Ipa(UKH MOTYT
IIPEACTABIIATE.

~Y

K xax10¥ Mo3uIuy MepBoro cToxda Nog0epUTe COOTBETCTBYOUIYIO MO3HUIIUIO BTOPOTO H 3aIIUIINTE B TAOIUITY BEIOpaHHbBIE UGB IO
COOTBETCTBYIOIUMHU OyKBaMH.

1/26 PEIIY EI'D — ¢wusuxa



3. MareMaTn4ecKuii MasTHUK COBEpPIIACT TAPMOHUYECKHUE KOJICOAHHsT MKy ToukaMu 1 u 2.

N

1 N2
{

-/
X

I'paduku A 1 5 NpencTaBiIsiOT 3aBUCHMOCTh OT BPEMEHH ¢ GH3NUECKHX BEIMYHUH, XapaKTepH3YIONMX Konebanus. B HadanbHbIil MOMEHT
BpPEMEHH MAasTHUK HaXOMWICS B HOJIOKCHUH 1.

T'PAOUKHU OU3NMYECKUE BEJIMYMHDBI

ITpoexuus ckopoctr Ha ock Oy

IMpoexuus yckopenus Ha ocb Ox

Kunerndeckast 3HEpTUsl MasiTHAKA

INoTennuanpHas SHEPryus MasTHUKA OTHOCUTEIHO OBEPXHOCTH 3eMIIH

bl

VCTaHOBHUTE COOTBETCTBHE MEXAY Ipadukamu U GU3MUSCKUMHU BEIMYHMHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 3TH IPa)MKH MOTYT
HPECTaBIATb.

K kax0# no3unuu nepBoro crosidia nogdepuTe COOTBETCTBYIOILYIO MO3UIMIO BTOPOTO M 3alIUIIUTE B TAOIMIYy BHIOpaHHBIE LU PBI 1O
COOTBETCTBYIOIUMHY OyKBaMH.

4. Kamenp Opocmii BEpTHKalIbHO BBEPX C MOBEPXHOCTH 3eMiH. CUMTast CONPOTHBICHHE BO3AyXa MalbIM, YCTAHOBHTE COOTBETCTBHUE
Mexy rpadukaMu 1 GU3UIeCKUMU BEIHIUHAMHE, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 3TH I'paMKU MOTYT NIPEACTABIIATS.

I'PAOGUKHN OU3NYECKHUE BEJIMYNHBI
A) 1. Tlpoexuust CKOPOCTH KaMHsL Dy
2. KuneTtudeckast sHeprusi KaMHs
0 Y 3. IIpoekuus ycKOpeHHs KaMHs dy
4. DHeprus B3aUMOJCHCTBHS KaMHS ¢ 3eMiiei
b)

K Ka)mo#t MO3HIMH MepBOro cToibua noadepuTe COOTBETCTBYIOIIYIO MO3HIMIO BTOPOTO U 3allHIINTE B TAONHIYy BEIOPaHHBIE IU(PHI TT0X
COOTBETCTBYIOIIUMHU OyKBaMH.
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5. I'py3, nOABEIICHHBIN Ha TPY)KUHE, COBEPIIAET BBIHY)KICHHBIC TApPMOHHYECKHE KOIEOAaHHs 110/ ASHCTBUEM CHIIBI, MEHSFOLIEHCS C Ya-
CTOTOW V. YCTaHOBUTE COOTBETCTBUE MEKAY (PU3NUECKUMHU BEIMYMHAMU M YaCTOTOM MX U3MEHEHHUs B 3TOM mpouecce. K kax ol mo3uuuu
MEPBOro CTOJIOLA MOAOEPUTE HYKHYIO MTO3UIMIO BTOPOTO U 3AMUIIUTE B TAOIUIY BHIOpaHHbBIE IU(PHI 110 COOTBETCTBYIONMMHU OyKBaMHU.

OU3NYECKHUE BEJIMYWHBI YACTOTA UX U3SMEHEHU A

A) Kunerunueckast sHeprus 1

Bb) Ilpoexuus ckopocTn L. 2v
2. v

3. 2v

1

4., —

4v

6. MaccuBHBIH MIapuK, MOABELICHHBIH K IIOTOJIKY Ha yNpyroi HpY)KHHE, COBEPIIAET BEPTHKAJIbHbIC TapMOHHUYecKUe konebanus. Kax
BeIyT ce0sl CKOPOCTb U yCKOPEHHUE IIapHKa B MOMEHT, KO/l IIAPUK IIPOXOAUT IOJI0KEHHE PABHOBECHS], IBUIasCh BHU3?

OU3NYECKUE BEJIMYMHBI X MOAVJIb 1 HATTPABJIEHUE
A) CkopocTb 1mapuka 1. JlocTuraer MakcuMyMa; HalpaBlIeHUE BBEPX
b) Yckopenne mapuxa 2. JlocTHraeT MakCUMyMa; HallpaBJIeHUE BHHU3

3. Mopnynb paBeH HyJII0

7. KameHb cBOOOIHO ITaaeT BEPTHKAIBHO BHU3. MI3MEHSIOTCS NI IIepeUnCIICHHBIE B IIEPBOM cTONOIE (HDH3HIECKHIE BETMINHEI BO BPEMs
€ro JBIDKECHHS BHU3 U €CJIM U3MEHSIOTCA, TO Kak? YCTaHOBUTE COOTBETCTBUE MEXIY (pU3MUECKUMU BEIUUYHNHAMY, IEPEUUCICHHBIMU B IEPBOM
cTONOIEe, ¥ BO3MOKHBIMH BUJIAMH HX M3MEHEHHUH, epeInCIeHHBIMI BO BTOPOM cTonbIe. BimsHieM conpoTuBiIeHns BO3IyXa IpeHeOpeds.
ITudpsl B 0TBETE MOTYT IOBTOPSTHCA.

OU3NYECKHUE BEJIMYWHBI X USMEHEHUWA
A) Ckopoctb 1. YBenmuurcs
Bb) Yckopenue 2. YMEHbUIUTCS
B) Kuneruueckas sneprus 3. He usmenutcs

I') IorenuunanbHas SHeprust

8. JlrocTpa nmoxBernieHa K MOTOJIKY Ha KPIOYKE. YCTaHOBHTE COOTBETCTBHE MEKy CHJIAMH, TIEPEUHCICHHBIMU B IIEPBOM CTOJIOIE, U UX Xa-
PaKTEpPUCTUKAMH, IEPEUUCICHHBIMHI BO BTOPOM CTOJIOLE. 3anumuTe B TaOIuIly BbIOpaHHBIE IU(PHI IO COOTBETCTBYIOIMMH OyKBaMH.

OU3NYECKUE BEJIMYMHBI X XAPAKTEPUCTUKU
A) Cuna TSKeCTH JIFOCTPBI 1. IIpunoxeHa K JIOCTpe U HANpaBI€HA BEPTUKAIBbHO BHU3
Bb) Cwuna Beca mocTpbl 2. IlpunoxxeHa K KPIOUKY W HarpaplieHa BEPTUKAIBHO BBEPX

3. IIpunoxkeHa K KpIOUKY M HAIlpaBlieHa BEPTUKAJILHO BHU3
4. TlpunoxxeHa K JIIOCTpe U HalpaBJIeHa BEPTUKAIBHO BBEPX
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9. YenoBek CHIAWT Ha CTyJe. YCTaHOBUTE COOTBETCTBHE MEXIY CHIIAMH, IIEPEINCICHHBIMH B TIEPBOM CTOJIOIE, H UX XapaKTePHCTHKAMH,
HEePEYUCICHHBIMH BO BTOPOM CTONOLE. 3anumuTe B TaOIHIy BEIOpaHHbBIE IU(PHI IO COOTBETCTBYIOIIMMH OyKBaMHU.

OU3NYECKUE BEJIMYNHbBI X XAPAKTEPUCTUKHN
A) Cuna TSDKeCTH YelloBeKa 1. IIpunoxkeHa K 4eJIOBEKY U HalpaBlieHAa BEPTUKAJIbHO BHU3
b) Cuna Beca 4yenoBeka Ha CTyl 2. IlpunoxkeHa K 4eJI0BEKy U HalpapjieHa BEPTHKAJIBLHO BBEPX

3. IlpunokeHa K CTyly ¥ HallpaBJIeHA BEPTUKAIBHO BHU3
4. TlpunoxeHa K CTyJy U HampaBlieHa BEPTUKAIBHO BBEPX

10. Bpycok ABMXKeTCS paBHOMEPHO BBEPX IO MMOBEPXHOCTH HAKJIOHHOM IUIOCKOCTH. YCTAHOBUTE Ul CHJIBI TPEHHsI COOTBETCTBHE Mapa-
METPOB CHJIBL, IEPEUUCIICHHBIX B IEPBOM CTOIOIE, CO CBOMCTBAMU BEKTOPA CHUJIBL, IEPEUUCIICHHBIMU BO BTOPOM CTOJIOLE. 3anuIuTe B Tabnu-
Iy BBIOpaHHBIE IA(PHI IO COOTBETCTBYIOIMUMH OyKBaMH.

ITAPAMETPBI CHJIbI

A) Hanpasnenue Bekropa
B) Monyns BexTopa

CBOWCTBA BEKTOPA CHJIbI

. TleprnieHIMKYISAPHO MOBEPXHOCTH HAKJIOHHOM IIOCKOCTH

. BeprukansHo BHM3

[IpoTuB HanpaBiIeHUsI BEKTOpa CKOPOCTU

Beprukansao BBEpx

. OOpaTHO NpOIOPLMOHAJIEH TUIOLIA 1 TOBEPXHOCTH OpyCcKa U MPONOPLHOHAIEH CHIe HOPMAJIbHOTO IaBICHUS
[TponoprroHaeH IUIONAAN MOBEPXHOCTH Opycka U 00paTHO NPOIOPIMOHANICH CHIIE HOPMAJIBHOTO JaBJICHUS
[IponoprroHaneH miomay MoBEPXHOCTH OpycKa U IPONOPLUOHANICH CHJIE HOPMAJILHOTO IABIICHHUS

. IIponopuyonanex cruie HOPMaJIBHOTO TABJIEHHS M HE 3aBUCHUT OT IUIOIIAIH IIOBEPXHOCTH OpycKa

N LR W~

11. Illaii6a Maccoil m cbe3kxaeT 0e3 TPEHHUs ¢ TOPKHU BBICOTOH /1 U3 COCTOSHHUS IOKOs. YCKOpPEHHEe CBOOOIHOTO MaJeHHs paBHO g. Yemy
PaBHBI MOZYJTb UMITyNbCa IIAif0bI M ee KHHETHIECKast SHEPIHsl y MOJHOXHS TOPKH? YCTaHOBUTE COOTBETCTBHE MEXIy (DH3UUECKHMH BEITHUIH-
HAaMH U BBIPQKCHUSIMH IJISI HUX.

OU3BNYECKAS BEJIMUMHA BBIPAXKEHUE JIJI51 HEE
A) Monysp uMITyNbca naiobl 1 /20h
b) Kuneruueckas sHeprus maiost ) b
2) m+/2gh
3) mgh
4) mg
A b
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12. MarepuasibHasi TOYKa PABHOMEPHO ABHKETCS 110 OKPY>KHOCTH. B MoMeHT Bpemenn f = () Touka Oblia
PAacIIoIOXKEHa U JABUragach Tak, Kak I0Ka3aHO Ha PUCYHKE. YCTaHOBUTE COOTBETCTBUE MEKAY rpaduxaMu U u-
3UYECKUMH BEJIMYMHAMY, 3aBHCHMOCTD KOTOPBIX OT BPEMEHH 3TH I'padUKH MOTYT HpenacTaBiiTh. K kamol mo-
3ULUH TIEPBOTo CTOJNOIA MOA0EpUTE COOTBETCTBYIONIYIO MO3UIIMIO BTOPOTO M 3alMIINTE B TAONUIy BHIOpaHHbIE

UG PHI IO COOTBETCTBYIOIIUMH OyKBaMHU.

I'PAOUKHN

/A

o\/ \/?

e
0 \/ t

OU3SNYECKUE BEJIMYWHBI

1. Ilpoexnus ckopoctd Ha ocb OX
2. Ilpoexnus ckopoctu Ha ock OY
3. IIpoekuus yckopeHust Ha ocb OX
4. Tpoexmus yckopenus Ha ocb OY

13. MarepuayibHasi TOYKa PABHOMEPHO JBHXKETCS 110 OKPYKHOCTH. B MomeHT Bpemern ¢ = 0 Touka Obuia
PAacCIIONIOXKEHa U JABUranach Tak, Kak II0Ka3aHO HA PUCYHKE. YCTaHOBUTE COOTBETCTBUE MEXAY rpaduxamu u ¢u-
3UYECKHMH BEIMYHHAMH, 3aBHCHMOCTh KOTOPBIX OT BPEMEHH 3TH TpadUKH MOTYT HpeacTaBiaTh. K kaxmoi mo-
3UIUU IEPBOrO CTONONA NOAOEPUTE COOTBETCTBYIONIYIO MO3UIUIO BTOPOrO M 3alUIINTE B TAONUIly BHIOpaHHBIC

U PBI IO COOTBETCTBYIOIIUMH OyKBaMHU.

I'PAOMKU

N
\/t

A)

b)

N
>

-
[
-

5/26

OU3NYECKHUE BEJIMUYNHBI

1. IIpoexuus ckopocty Ha ocb OX
2. TIpoexnus ckopocty Ha ock OY
3. TIpoekuus yckopenust Ha ocb OX
4. Tlpoexmus yckopenust Ha ocb OY
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14. YdeHHK HcCieIoBal IBHKCHHE 6pyCKa [0 HAKJIOHHOW IIOCKOCTH H ornpeaeianii, 4To 6pyCOK, HadYnHas NBHMXXCHHUC M3 COCTOAHHA

T0KOs, TPOXoUT paccrosuue 30 cm ¢ yckopenuem 0,8 M/ %, YCTaHOBHTE COOTBETCTBHE MeXIy GH3MUeCKUMH BeIMYMHAMH, IOIy4CeHHBIMU
IPH UCCIICIOBAHUU IBIDKCHUS OpycKa (CM. JIEBBI CTONOEI), M YPaBHEHHUAMH, BHIPa)KAIOIUMHU 3TH 3aBHCHMOCTH, IPHBEICHHBIMU B IIPAaBOM
cronbue. K xax10i mosuuu nepporo crondua nogdepure COOTBETCTBYIONIYIO IO3HIHIO BTOPOTro CTON0IA U 3alUIIUTEe B TAOIUIy BBIOpaH-
HbIEe IIUQPHI TTOJT COOTBETCTBYIOIUMH OyKBaMH.

3ABUCHMOCTU YPABHEHU S JIBDKEHUW A
i M
A) 3aBHCHMOCTS ITyTH, IPOHICHHOTO OPYCKOM, OT BpEMEHH ) I=A t2, e A =04 2
b) 3aBucumocCTh MOIYNIsA CKOPOCTH OpyCKa OT HPOHICHHOTO Iy TH c?

2) I =B* e B=0,8 %
c

3) v=CVli, e C~1,3

1
4) v=Dl,tne D~ 1,3 -
c

N
C

15. HckyccTBeHHBIH CIIyTHUK ABUIKETCS BOKPYT 3eMIIH, BCE BPeMsI HAXOAACh Ha PAacCTOSHUU R OT ee LieHTpa (R 3aMEeTHO MpeBBIIIAeT pa-
Juyc 3eMitn). YCTaHOBUTE COOTBETCTBUE MEXK/Y 3aBUCHMOCTSIMH, ONMCHIBAIOIINMH JBI)KCHHE CITyTHHKA II0 OpOuTe (CM. JIEBBIH cTonbel) 1
BBIP)KAIOIIUMHU 3TH 3aBUCUMOCTH ypaBHEHHSAMH, IPHBEICHHBIMU B IIPaBOM CTOJIOIE (KOHCTaHTa A BBIpaXX€Ha B COOTBETCTBYIOIUX €IUHU-
nax CU Ge3 kpaTHBIX M IONBHBIX MHOXKHTEIIEH).

K Kaxm0#f MO3HUIMK MepBOro cToibna noabepiTe COOTBETCTBYIONIYIO MO3HIIMIO BTOPOTO CTOJONA M 3alUIINTE B TAONHUIly BEIOpAHHBIC
U PBI IO COOTBETCTBYIOIUMH OyKBaMU.

I'PAOHKN

A) 3aBUCHMOCTb NepHrojia 0OpallleH s CITyTHUKA BOKPYT 3€MITH OT pajinyca ero opouThl
b) 3aBucHMMOCTH MOIYJISi CKOPOCTH CITyTHHKA OT PAJHyca ero OpOUTHI

OU3NYECKHUE BEJIMUYMHbBI
A
) f(R)= i rae A — HEKOTOpas HOCTOSHHAS BETHIMHA
B
2) f(R)= R e B — HeKOTOpas MOCTOSTHHAS BETHYNHA
/2

3) f(R) =CVR, rie C — HekoTopas OCTOSHHAs Be/MUMHa

4 f(R)= DR”* | rie D — HexoTopas MOCTOHHAS BeTHIMHA

16. Teio, OpoLICHHOE C TOPU3OHTAILHON MOBEPXHOCTH CO CKOPOCTBIO U IOJ YIJIOM (. K TOPH3OHTY, IIOJHUMAETCS HaJl FOPU30HTOM Ha
MAaKCHMAJbHYIO BEICOTY /1, a 3aTeM IaJaeT Ha pacCTOSHUU S OT ToukH Opocka. COIPOTUBICHUE BO3LyXa IPEHEOPEXKUMO MaO.

VYCTaHOBHUTE COOTBETCTBHE MEXIY (pU3MIECKUMHU BEINYMHAMH U (OPMYIIaMH, IO KOTOPBIM X MOXHO paccunTars. K xaxmoil mosunuu
HEePBOTO CTOIOIA MOAOEPUTE COOTBETCTBYIONIYIO O3HIIUIO BTOPOTO U 3alUIIUTE B TAONUITy BHIOPAaHHBIC U (PBL

OU3NYECKHUE BEJIMYNHbBI DOOPMVIIbI

A) MaxkcumansHast BBICOTA /i Hal TOPH30HTOM v2sin? o
B) PaccrosiHue S ot Touku OpocKa 10 TOUKHU MaJAeHHUs ) ——

2g

v2cos?a

8
v2sin2a
8
v2sina
8

2)

4)
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17. I'pys, IpuBsA3aHHBII K HUTH, OTKIOHHIIN OT TIOJIO)KEHHS PaBHOBECHS M B MOMEHT ¢ = ( OTITyCTHIIM U3 COCTOSTHUS
nokos (cM. puc.). Ha rpaduxax 4 u 5 nokazaHo M3MeHeHHE (pU3MUECKUX BEIMYUH, XapaKTEPU3YIOIIUX ABIKEHUE Ipy3a |
HOCJIE 3TOTO. YCTaHOBUTE COOTBETCTBHE MeXkIy rpadMkaMu U (HU3UIECKHIMH BEIMYHHAMH, 3aBUCHMOCTH KOTOPHIX OT BpE- :
MEHH 3T Ipa)UKH MOTYT HPeACTaBIATh. K Kaskmoif Mo3HUIMHU epBOTro cToI01Ia MOA0EPUTE COOTBETCTBYIONIYIO O3UIUIO U3 :

BTOPOroO CTOJIONA.
0 X
'PAOVIKH OUBNYECKUE BEJIMYMHDI
A) 1. Koopaunara x
J 2. IIpoekuus CKOPOCTH U,

3. Kunernueckas sHeprus £
4. TloreHuunanbHas sHeprus £

¥
B)
A
/N 1
AN

3anuIImuTe B OTBET I.II/I(l)pBI, PacIoyIOKUB UX B MMOPAAKE, COOTBETCTBYIOLIEM 6yKBaMZ

A b

. 7T
18. Teno cosepuiaeT cBOGOHbIE rapMOHUUecKue KoneGanus. Koopauuara tena usmensercs mo 3akony x(¢) = 0,05 -sin (2[ + 5) ,

TA€ BCE BCIMYHUHBI IPUBEICHBI B CH. YcTaHOBUTE COOTBETCTBHE MEXKIY (1)I/I3I/I'-ICCKI/IMI/I BEJIMYMHAMHU Y UX 3HaUCHUSAMHU. K Kaka0W MO3UIUU
TIepBoro CTOHGHa HOZ[6epI/ITe COOTBETCTBYIOIIYIO ITO3UIIUIO U3 BTOPOI'O CTOJ'[6L[a.

OUBNYECKAS BEJIMUMHA EE 3HAYEHUE (8 CU)
A) HavanbHasi KOOpIIUHATA TeJa 1) 0,05
b) MakcumanbHOE 3HAYCHUE MOAYJISI CKOPOCTH Tela 2) 0
3) 0,1
4) 0,2

3anummre B 0TBET HUGPHI, PACIIONOKUB UX B HOPSAAKE, COOTBETCTBYIONEM OyKBaM:

A b

19. Tlocne ypapa maii6a Maccoii m Hayama CKOJNB3UTh CO CKOPOCTBIO Uy BBEPX TO TIOCKOCTH,
YCTaHOBJICHHOH IOJ YIJIOM O K ropu3oHTy (cM. puc.). KoadduuueHt tpenus maiObl 0 IIOCKOCTH
paBeH |. YCTaHOBHTE COOTBETCTBHE MEXTy (U3MUECKUMHU BEIMYMHAMU M (HOPMYIaMH, 110 KOTOPHIM
MX MOXHO paccuntarb. K Kaxk10if mo3unuu neporo croiabua nogdepute COOTBETCTBYIONIYIO MO3HIIHIO
13 BTOPOTO CTOJIONA M 3AIUIIKTE B TAONHUIly BRIOpAHHBIE IIM(PHI ITOX COOTBETCTBYIOIIMMH OyKBaMHU.

OU3SNYECKUE BEJIMYWHBI DOPMVIIbI
A) MOIyNb YCKOPSHUS MPH ABWKECHHUH 1Ia0bI BBEPX 1) g(sina—pcosa)
B) Moaynb cuibl TpeHuUst 2) wmgcosa
3) wmgsino

4) g(ucosa+sina)

3anummre B 0TBET UUGPHI, PACIONOKUB UX B HOPSAAKE, COOTBETCTBYIOLIEM OyKBaM:

A b
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20. IHap paguycoM R mpuBsi3aH HUTBHIO K KPalo CTakaHa ¢ )kuaAkocThio. Lllap onupaercs Ha mepoxoBaTyo CTeH-
Ky CTaKaHa, KaK II0Ka3aHO Ha PUCYHKE, U LIEJINKOM MOTPYKEH B XKHUAKOCTh. JUIMHA HUTH paBHA paauycy mapa. Ilnor- 4
HOCTB JKHJKOCTH B 2 pa3a MEHBIIIE IJIOTHOCTH LIapa. YCTaHOBHUTE COOTBETCTBUE MEXIY (PU3MYCCKUMHU BEIMYHMHAMH U
(hopMynamu, 0 KOTOPEIM 3TH BEJIMYMHBI MOKHO PACCUUTATE.

P

OU3NYECKAS BEJIMUYUHA DOOPMVIIA
A) MOMEHT JeHCTBYIONIEH Ha 1Iap CHJIbI HATSXKEHUS] HUTH OTHOCHUTEIBHO OCH, 1)0
npoxoiiei uepes Touky O NepreHAuKyISPHO IIIOCKOCTH PUCYHKA 2) mgR
B) MomeHT nelicTByromieil Ha map CHIIbI TKECTH OTHOCHTEIBHO OCH, 3) 2mgR
MIPOXOAAIIEH uepe3 TOUKy A NepIeHAUKYISIPHO IIIOCKOCTH PUCYHKA 1
4) Eng

K xax/10¥ O3UIKHU IEpBOTO CTOJIOA MTOJ0SPUTE COOTBETCTBYOIIYIO TO3UIIMIO U3 BTOPOTO CTONIONA U 3alUIIUTE B TAOIHUIly BHIOpaHHBIC
LUQpBI 0] COOTBETCTBYIOIUMHU OyKBaMH.

21. Ha mmagkoM ropu30oHTaJIbHOM CTOJIE OpPYCOK Maccoil M, IPHKPEIUICHHbIH K BEPTHKAIBHOU CTEHE Ipy-

JKHHOM JKECTKOCTBIO k, COBEpILIACT rAPMOHUYECKUE KOJICOaHHs C aMILIUTYI0H 4 (CM. puc.). YCTaHOBHUTE COOT-

BETCTBUE MEXIY (PU3HUCCKUMHU BETHYMHAME U (HOPMYIaMH, 10 KOTOPBIM UX MOXKHO PacCYUTATh. k —>
K xaxmoif mo3uImu mepBoro croydia moadepruTe COOTBETCTBYIONIYIO TIO3HIHIO U3 BTOPOTO CTONOIA M 3a-

nummTe B Tabiuiy BbIOpaHHbIE U PBI M0/ COOTBETCTBYIOLIMMU OyKBaMHU. M

OUBNYECKUE BEJIMYNHBI DOOPMVIIBI
A) nepuon koiebaHuii rpysa M
b) amrmryna ckopocTa rpy3a 1) 2w %

M
2) A,/I
3) 2m/£
M

k
Ar] =
4) i

3anuIImuTe B OTBET I.II/I(I)pBI, PacioyIOKUB UX B MMOPAAKE, COOTBETCTBYIOLIEM 6yKBaMZ

A b

22. K xene3HoMy OpycKy Maccoii 7,8 Kr MpHBs3aid TOHKYIO HEBECOMYIO HEPACTSHKUMYIO HUTh, KOTOPYIO MEPEKH-
HyJH 4Yepe3 HEHOJBIDKHBIIN HeanbHbIH 00K, a caM OpYCOK LETMKOM MOTPY3HIIH B BOXy (cM. puc.). CBOOORHBIH KOHEIl
HHUTH YACPKUBAIOT, ACHCTBYS Ha HETO C HEKOTOPOi CHIIOH Tak, YTO OPYCOK HAXOMHUTCS B PABHOBECHH. YCTAHOBUTE COOT-
BETCTBUE MEKIY (PU3HUCCKUMH BEJIMINHAMY M UX YMCIICHHBIMU 3HAYCHHUSIMH, BRIPAKCHHBIMU B YKa3aHHBIX equHuIax. K
Ka)KJI0HM MMO3ULUK IIEPBOTo CTOJI0IA MOAOEPUTE COOTBETCTBYIOILYIO TIO3UIIMIO 3 BTOPOTO CTOJIONA U 3AIUIINTE B TAOIHILY F
BBIOpaHHBIE IU(PBI IO COOTBETCTBYIOIIUMHU GYKBaAMH.

OU3SNYECKASA BEJIMUMHA EE 3HAUEHUE
A) MOIynb CHITBI HATsDKEHUST HATH, H 1) 89,5
B) o6bem Opycka, e 2) 1
3) 68
4) 0,5
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23. I'py30BHK, IBMXKYIIMHCS 110 NPSIMOM FOPU30HTAIBHON JOPOre CO CKOPOCTHIO U, 3aTOPMO3MII TaK, YTO Kojleca MepecTaly BpallaThes.
Macca rpy3oBuka m, K03hGUIHEHT TPeHHUs Kosec 0 1opory u. Dopmynsl 4 1 5 O3BOISIOT PaCCUUTATh 3HAYCHUS (PU3UUECKUX BEIHUMH, Xa-

PaKTEpU3YIOLIMX JBUKCHHE IPY30BHUKA.
YcTaHOBUTE COOTBETCTBHE MEXAY (HOpMyTaMH M (GU3NUCCKUMH BEIMYMHAMH, 3HAYCHHE KOTOPHIX MOXKHO PAacCUUTaTh IO 3THM (GopMy-

nam.
K kakJ0¥ mo3unmu nepBoro cTojidia mogdepuTe COOTBETCTBYIOIIYIO MO3MIIMIO BTOPOTO CTOJOIA W 3alUIINTE B TAONHUILy BHIOpAHHBIC

LUQpbI 0] COOTBETCTBYIOILUMHU OyKBaMHU.

DOOPMVIIbI OU3NMYECKUE BEJIMYNHBI
A) mg 1) TOpMO3HO# 1yTh
02 2) MOJyIb CHITBI TABIEHNUS KOJeC Ha JIOPOTy
b) 3) MOIyIb CHJIBI TPCHUS

o
ne 4) MOIyIlb YCKOPCHHUS

24. Bpycok Maccoii m cOCKaJIb3bIBaCT ¢ 3aKPEIUICHHOI IIepOoXOBaTOi HaKJIOHHOH ITIOCKOCTH € YIJIOM o IIpH ocHOBaHUH. Koaddunuent
TPEeHUs MEKy OPYCKOM M HAKJIOHHOM IIOCKOCTBIO PAaBEH £, MOLYIIb CKOPOCTH Opycka Bo3pacTaeT. CONPOTHBIICHHEM BO3yXa MOXHO HpeHe-

Opeub.
VCTaHOBUTE COOTBETCTBUE MEXY (PU3MUECKUMH BEIMYUHAMA M (HOPMYJIAMH, [IPH MOMOIH KOTOPBIX UX MOXHO BBIYHUCIUTh. K Kaxm1oi

TIO3UIHHU IIEPBOT'O CTOHGHa HOI[6CpPITC COOTBETCTBYIOLIYIO IMO3ULIHIO U3 BTOPOI'o CTOHGHa " 3aIUIIUTE B Ta6J'II/ILIy BBI6paHHBI€ I.[I/I(prI moa co-
OTBETCTBYIOIINMHU 6yKBaMI/I.

OU3NYECKA S BEJIMYUHA DOOPMVYIIA
A) Momynb cuiIBl TpeHHUs, AeiCTBYIOmEH Ha OpyCoK 1) wmg
B) Monynb yckopenus Opycka 2) gsino—ugcosa
3) gsino—ug

4) wmgcosa.

25. Ha nerkyto npyxuHy sxectkocThio 100 H/M 1 mimHO# 10 cM, IPUKPETUICHHYIO BEPTHKAIBHO K HETIOABIKHOMY IITATHBY, aKKYPaTHO
HOJBECUIIH I'Py3 Maccoil 2 KI' ¥ JOXKIAINUCh, II0Ka IPy3 MPUIET B COCTOSIHUE IIOKOs. YCTAHOBUTE COOTBETCTBUE MEXIY (pU3HUECKUMU BEIUYU-
HaM¥ U ux 3HadeHusMu B CU. K kaxoii mosuiuy nepBoro crondna nogdepuTe COOTBETCTBYIONIYIO MTO3UIMIO U3 BTOPOTO CTOIONA U 3aIHIIH-
Te B TaONnuIly BeIOpaHHBIE U(PBI 10 COOTBETCTBYIOIUMY OyKBaMU.

OU3BNYECKAA BEJIMUMHA 3HAYEHME B C1
A) MOAyNb CHIIBI yIIPYTOCTH, BO3HUKAIOIICH B MPY>KUHE )0
B) moreHImManeHas SHEPrHs yIpyrou nedopManny Ipy>KHHBI 2) 2
3) 6
4) 20
A b
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26. Ha pucyHke m300pakeH NOIBEMHBII MEXaHH3M, C TIOMOIIBIO KOTOPOTO PAaBHOMEPHO MOTHHUMAIOT IPy3 Mac-
o

Coif m = 6 KI, IPUKJIAABIBAsI K KOHILY JIETKOH HEPAaCTSDKMMOW HUTH HEKOTOpYIO cuiy F. MexaHu3M cOCTOMT U3
6moxa 1, umeromero Maccy M = 2 KT, 1 HeBecoMoro O1oka 2. TpeHne B ocsx OIOKOB IPEHEOPEKUMO MaJIo. YCTaHO-
BUTE COOTBETCTBUE MEXIy (PU3HMUECKUMU BEIUYMHAMY U HX 3HaYeHusAMU. K kax10il mo3uuuu nepsoro croabua mnoj-
OepuTe COOTBETCTBYIOIIYIO MO3UIUIO U3 BTOPOTO CTOJIONA U 3alMIINTE B TaOJIHIly BEIOpaHHBIE U(PPHI O COOTBET-

CTBYIOLIUMH OyKBaMH.

DOU3BNYECKAA BEJIMUMHA 3HAYEHMUE (B CIN) M -
F
A) KIIJI mexanusma, % 1) 75
B) Momysb CHIIBI HATSOKEHHS HUTH, JISKaIIei Mexay Ookamu 2) 80 m
3) 40 28
4) 25
A b
27. Ha pucyHke n300paxkeH NPYXHHHBIH MasTHUK U 0003Ha4YeHO ero nonoxenue pasuosecus (I1P). B
MOMEHT BpeMeHHU {y, = 0 rpy3 MasTHMKa HauMHAeT COBEPLIATh rapMOHMYECKUE KoneGaHus, cTapTys Oe3 Ha-
YaJIbHOI CKOPOCTH U3 TOUKH C KOOPAMHATOM X. (
YeraHoBHUTE COOTBETCTBUE MEXIY IpadukaMu, H300pakeHHBIMU Ha CIEIYIOIUX PUCYHKAX, U GU3HUYECKU-
MU BEJIMYMHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH ¢ 3TH rpadMKu NpeacTaBisioT. K kaxaoit mo3uiuu nepso- =
ro cTondua noxOepruTe COOTBETCTBYIOUIYIO O3UIIMIO U3 BTOPOTO CTOJIONA U 3alMIINTE B TaOMUIly BBIOpaHHBIE ok— —FQWHP
UQPHI 0] COOTBETCTBYIOIUMHU OyKBaMH. -
I'PA®UK OU3BNYECKASA BEJIMUMHA XY
A) 1) KuHeTHYeckasi SHeprus Mmapuka _— 7
2) MOIyNb CKOPOCTHU LIapUKa
3) Momysab CMEIIEeHUs MapuKa
4) moTeHUMalIbHASI YHEPTHUS IPYKUHBI
0] '
b)
0] !
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28. Ilocne ynapa B MOMEHT BpeMenu ¢ = 0 miaiiba Havaja CKOJIB3UTh BBEPX MO TIAJAKONH HAKJIOHHOM IIOCKO-
CTH ¢ Ha4aNbHOM CKOPOCThIO Uy, Kak MokasaHo Ha pucyHke. Ipaduxu 4 u B 0ToGpakaioT U3MEHEHHE C TEHEHHEM
BPEMEHH (U3MYECKUX BEIMYUH, XapaKTEPH3YIONMX JBHKCHHE MaliObI.

YcTaHOBUTE COOTBETCTBUE MEXKIY I'padUKaMH U (pU3NYECKUMHU BEITMINHAMH, H3MEHEHHE KOTOPBIX CO BpeMe- Vo
HeM 3TU rpadHKu MOTYT 0TOOpakaTh () — BpeMs JBIKEHHs IIai0bI 0 HakIOHHOI miockocTy). K kaxaoi mo- _—Z
3HIUU NIEPBOTO CTONOIA TOAOEPUTE COOTBETCTBYIONYIO TO3UIIMIO U3 BTOPOTO CTOIONA U 3aIMIIUTE B TAOIHUITY BbI-
OpaHHbIe LU(PBI O] COOTBETCTBYIOIIUMH OyKBaMH. 0

<Y

I'PAOUKHN OU3NYECKHUE BEJIMYMHBI

A) 1) xoopnunara y

2) mpoeKuys UMITYJIbCA Py
3) HpoeKuus yCKOPeHHs a,,
4) xuHeTHdeckKas sHeprus £

ON

~Y

b)

<y

0] t

29. Ilocne ynapa B MoMeHT ¢ = 0 mraii0a Hadana CKOJB3HUTh BBEPX 10 IIAJKOH HAKIIOHHOM MJIOCKOCTH CO
CKOpOCTBIO T, KaK NMOKa3aHo Ha pUCYHKe. B MOMEHT #, waiiba BepHynach B ucxofHoe nonoxkenue. [paduxu 4 u
b 0T0OpaxaroT n3MEHEHHE ¢ TCUCHHEM BpeMEHH (DPU3MUESCKUX BEINYNH, XapaKTePU3YIOLUIUX JBHKCHUE MIAi0BbI.

VYCTaHOBHTE COOTBETCTBHE MEXIY IpadvKaMu ¥ GU3MYECKUMH BETHYMHAMU, H3MEHEHHE KOTOPBIX CO BpeMe- Vo
HEM 3TH I'paduKH MOTYT 0ToOpaxarh. K Kask1oli MO3UIMU IEPBOTO CTONONA MTOAOEPUTE COOTBETCTBYIONIYIO ITO3HU- —Z
MO M3 BTOPOTO CTOJIOMA U 3aMHIIUTE B TAOIUIY BEIOpaHHBIC HU(PBI O] COOTBETCTBYOLINMU OYKBAMH. 0

<Y

T'PAOUKH OU3NYECKHME BEJIMYMHbBI

A) 1) monHas MexaHudecKas SHeprus £, .
2) mpoexnus UMITyIbca Py
3) xuHeTHuecKas SHeprus £
4) xoopauHara y

S
s
EN

b)

K kax10¥ mo3unuu nepBoro croiadua nogdepuTe COOTBETCTBYIOLIYIO O3UIMIO U3 BTOPOTO CTONONA U 3aUIIUTE B TAaOMUIly BHIOpaHHbIE
UQPHI.
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30. Ha pucynke mokasaH rpadyk 3aBUCHMOCTH KOOPJMHATHI X Tela, ABIKYIIETrocs BRoib ocu Ox, OT Bpe-
MeHH ¢ (mapabona). ['paduxu 4 u 5 npeacTaBusaoT co0o0i 3aBUCUMOCTU (HDH3UYIECKUX BEIMYUH, XapPaKTEPU3YIO-
IUX JBMKEHHE TOTO TeNa, OT BPEMEHH f. YCTAaHOBUTE COOTBETCTBHE MEXLY TpapuKaMu U GU3MIECKHMH BEIHU-
YHHAMH, 3aBHCHMOCTH KOTOPBIX OT BPEMEHHU 3TH IpadMKM MOTYT NPEACTaBIATh. K Kakmol MO3MIMU IEepBOTO
cToNOIa moadepuTe COOTBETCTBYIONIYIO ITO3ULHUIO M3 BTOPOrO CTONONA M 3allMIINTE B TaOJNMIYy BHIOpaHHbBIE
UG PHI IO COOTBETCTBYIOIUMH OyKBaMU.

R —

=Y

I'PAOUKHN OU3NMYECKUE BEJIMYMHBI

A) 1) Momyns UMITynbCa Tena
2) KMHETHYecKasi SHeprus Telia
/ 3) MOmyJb yCKOpEHHUs Tena
4) mpoexius CKOPOCTH Tena Ha och Ox

=Y

b)

~Y

K xax10¥ TO3UIKHU TTIEPBOTO CTOJOA MOA0SPUTE COOTBETCTBYOIIYIO TO3UIIMIO U3 BTOPOTO CTONONA U 3aMUIIUTE B TAOIHUIly BHIOpAHHBIC
mUQpHL.

31. OxHoponHas cdepudeckas IIaHeTa PaIuycoM R UMEeT IUNIOTHOCTh P. YCTAaHOBHTE COOTBETCTBHE MEXKIY (PM3MIECKMMHU BEITUYHHA-
MH ¥ HOpMyYJIaMH, 110 KOTOPBIM 3TH BEJIUYMHBI MOKHO paccuuTaTh. K Kax 10| MO3ULUK IIEPBOro cTojbua nojgdepure COOTBETCTBYIOILYIO 110~
3UIMIO U3 BTOPOTO CTOJIOLA U 3aIIUIIKTE B TAONHUIly BEIOpAHHBIE IIH(PHI ITOX COOTBETCTBYIOIMMH OyKBaMH.

OU3BNYECKAS BEJIMUMHA DOOPMVIIA
A) yckopeHHe cBOOOIHOTO MaJICHHs Ha TIOBEPXHOCTH TUIAHETHI nGp
b) nepBast kocMuyeckasi CKOPOCTb AJISl 9TOH TIIAHETHI 1) 2R T
2
2) §R v/ tGp
3) 4nGpR
4
4) gnGpR

K xax10¥ MO3ULKHU TTIEPBOT0O CTONIOIA MOAOSPUTE COOTBETCTBYIOLIYIO MO3UIIMIO U3 BTOPOTO CTONONA U 3aMUILUTE B TAONIUIly BHIOpAHHBIE
U PBI IO COOTBETCTBYIOIIUMH OyKBaMHU.
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32. Teno maccoii 200 r aBrkercss BIodb ocd Ox, IMPU 3TOM €ro KOOpJMHATa W3MEHSETCS BO BPEMEHH B COOTBETCTBHH C (OPMYJIOH
x(r) =10+45¢ — 312 (Bce BenmuuuHbI BeIpaxkeHsl B CH). YcraHOBHUTE COOTBETCTBUE MEXKAY (PU3NUECKUMU BeTMYMHAMH U (HopMyIaMu, BeIpa-
JKAIOIMH UX M3MEHEHHUS BO BpeMeHH. K kaxk10i MO3UIMK IepBOro cTonbI1a moadepruTe COOTBETCTBYIONIYIO TTO3UIMIO U3 BTOPOTO CTONOIA 1
3aNMIINTE B TAONHUILY BEIOpaHHBIC HU(PBI O] COOTBETCTBYIOLIUMHU OYKBaMH.

OU3BNYECKAS BEJIMYNHA DOGOPMVIJIbI
A) mpoekus v,(t) CKOpOCTH Tena 1) 5—6t
B) npoexuus F(1) paBHOAEHCTBYIOWIETH CHII, IPUJIOKEHHBIX K TeTy 2) -1,2
3) -3
4) 10+ 5¢

K kax/10¥ O3UIKHU TIEPBOTO CTOJONA MTOA0SPUTE COOTBETCTBYIOIYIO TO3UIIMIO U3 BTOPOTO CTONOIA U 3aMUIIUTE B TAOIHUIly BHIOPAHHBIC
LUQpbI 0] COOTBETCTBYIOIUMHU OyKBaMH.

33. VYckopeHne cBOOOIHOTO MaJeHUs Ha MOBEPXHOCTH HEKOTOPOH chepruueckol OHOPOTHOH MIIAaHETHl PABHO g, @ MepBas KOCMUYECKast
CKOPOCTb JUIs 3TOH IJIaHeThl paBHAa V). YCTaHOBUTE COOTBETCTBHE MEXTY (PU3MUECKUMU BENUUYUHAMU U (HOPMYyIaMH, IPU IOMOIIU KOTOPBIX
MX MOKHO BBIYHCIUTH. K Ka)I0H MO3MINK IEepBOTO CTOIONA MOAOSPUTE COOTBETCTBYIOLIYIO MO3HIMIO M3 BTOPOTO CTONOIA M 3alMIINTE B
Tabnuiy BeIOpaHHBIE HU(PBI I0A COOTBETCTBYIOIUMY OyKBaMU.

OU3MYECKAS BEJIMYNHA DOOPMVITIA
A) paauyc IIaHeThl gvf
b) Momynb IEHTPOCTPEMHUTEIEHOTO YCKOPEHUS 1) m
CITyTHHKA, JICTAIOIIEr0 BOKPYT IJTAHETHI HAa BBICOTE /1 21 g
HaJl ee IOBEPXHOCTBIO 110 KPYroBOil opouTte 2) vy
28
2
v
3) 4
8
8V}
4 50—
vy +gh

K kax/10¥ O3UIMHU IEpBOTo CTOIOIA MOAOSPUTE COOTBETCTBYIOLIYIO O3UIIMIO U3 BTOPOTO CTONONA U 3aMUIIUTE B TAOIUIly BHIOPAHHBIC
U PBI IO COOTBETCTBYIOIIUMH OyKBaMHU.

34. Teno Maccoif m TIOKOUTCS Ha IIEPOXOBATON HAKIOHHOM ITIOCKOCTH, KOTOPAsk COCTABIISAET YTONd O, C TOPU30HTOM. YCTaHOBHUTE COOT-
BETCTBHE MEXJy (M3MYECKMMH BEIMYMHAMH U (GOpMynaMy, MPH MOMOIIM KOTOPBIX UX MOXKHO BBIMUCINTB. K KakJ0# MO3UIMU IEpBOro
cToJI01a TOAOEPHUTE COOTBETCTBYIOLIYIO ITO3UIMIO M3 BTOPOTO CTOJIOMA U 3alIMIINTE B TAOIHIy BHIOpAHHBIC LHU(PHI ITOX COOTBETCTBYIOLINMHU
OyKBaMu.

OU3BNYECKAA BEJIMUMHA OOPMVIIA
A) Momynb CUIIBI TPEHHUS, ACHCTBYIOIIEH CO CTOPOHBI HAKIIOHHOM IIIOCKOCTH HA TEIO 1) mg
B) Momysb moTHOM CHITBI peakluy, JeHCTBYIONIEH CO CTOPOHBI HAKIIOHHOW TUIOCKOCTH Ha TEJIO 2) mgcosa
3) mgsino

4) wmgcoso

K kax10¥ o3unuu nepBoro croidua nogdepure COOTBETCTBYIOLIYIO O3UIMIO U3 BTOPOTO CTONONA U 3alUILUTE B TAaOIUIly BHIOpaHHbIE
UQPHI TO]] COOTBETCTBYIOIIUMHU OyKBaMH.
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35. Teno maccoit 200 r coBepmaeT rapMOHHYECKHE KojieOaHus B1oib ocu Ox, IPU 3TOM €T0 KOOpAMHATa H3MEHSETCS BO BPDEMEHH B CO-
oteetcTBHH ¢ 3akoHOM X(¢) = 0,03 - cos(10¢) (Bce Benumuuubl Boipaxkens B CH). YcTaHOBUTE COOTBETCTBUE MEXK/Ty (QU3NUIECKHMH BETHIH-
HaMH U GOpMyIIaMH, BBIPAKAIOUIMMH HX 3aBHCUMOCTh OT BpeMeHH. K kax 10§t mo3ununu nepBoro ctoidia nogdepruTe COOTBETCTBYOIIYIO TI0-
3UIUIO U3 BTOPOTO CTOJIOLA U 3aIIUIIKNTE B TAONHUIly BEIOpAaHHBIE IU(PHI TOX COOTBETCTBYIOIMMY OyKBaMH.

OU3BNYECKAA BEJIMUMHA DOOPMYVYIIbI
A) npoekuus ummynbca Tena p.(f) 1) 0,6 sin? (107)
b) morenmnmanbHas SHEPrHs NPYKUHEI £ 7(f) 2) 9. 1073 cos? (10r)

3) —0,06sin(10¢)
4) 0,09 cos(20r)

36. I'pysux maccoit 80 r nBixeTcs Bronb ocd OX Tak, 4TO 3aBUCHMOCTh €T0 KHHETHYECKOH 3Hepruu £ oT BpeMeHH ¢ 3amaercst popMy-
noit E = 25— 101 + (Bce BenmmunHBI BeIpaxkeHsl B CH).

YcTaHOBHUTE COOTBETCTBHE MEKAY HU3NUCCKUMH BeINYUHAMHA U (OPMYIIaMH, BRIPAXKAIOIIMH UX U3MEHEHUS BO BPEMEHH.

K Kkax1oii MO3UIMHK NepBOTo CTONOIA ITOAOEPHTE COOTBETCTBYIONIYIO IIO3UIUIO U3 BTOPOTO CTOJIOIA U 3aIUIINTE B TAONNIYy BEIOpAHHBIC
U PHI IO COOTBETCTBYIOIUMH OyKBaMHU.

OU3NYECKAS BEJIMYMHA 3HAYEHHWE ®M3MYECKOU BEJIMUUHBI B CU
A) mpoexIiys CKOpoCTH Ipy3uka Ha ocb OX 1) 2¢t—-10
B) monyns yckopenust rpysuka 2) 2
3)5
4) 25— 5¢

K kax10¥f o3uIMy NepBoro cTondua nogdepuTe COOTBETCTBYIONIYIO ITO3UIMIO U3 BTOPOTo CTOIOLA U 3allUIIUTE B TaOIUIly BHIOpaHHBIC
UG PHI IO COOTBETCTBYIOIUMH OyKBaMHU.

37. Tlocne ynapa maii6a Hayana CKOIB3UTH BBEPX MO MTAAKOH HAKIOHHOM TITOCKOCTH CO CKOPOCTBIO Up, KAk y
TMI0Ka3aHO Ha PUCYHKE. B MOMEHT f maiiba Bo3BpamaeTcs B ucxonHoe nonoxenue. ['paguxu 4 u b otoOpaxkaror
M3MEHEHHE C TEUCHHEM BPEMEHH (DPU3MYECKUX BEJIMYHH, XapaKTEePU3YIOMNX ABIDKEHHE a0l YCTaHOBHUTE COOT-

BETCTBHE MeXIy rpadukamMu ¥ (M3UUECKHMH BeIMYMHAMM, U3MEHEHHE KOTOPBIX CO BpeMEHeM 3TH rpaduxu Vo
MOTyT oToOpaxars. K Kak10if MO3HIMH MepBOro cToibma moxdepuTe COOTBETCTBYIOIIYIO MO3HIIHIO M3 BTOPOTO —Z
cToNOLA U 3anuIIUTe B TaONUIy BHIOpaHHbBIE HU(PHI 101 COOTBETCTBYIOIMMHU OyKBaMHU. 0 ]
TPAOUKN OU3MYECKUE BEJIMYMHBI
A) 1) xuHeTHueckas sHeprus £,
) 2) TIpOEKIHs CKOPOCTH Vy
\ f 3) nmoreHuuansHas sHeprus £,
0
? 4) mpoeKIHMs YCKOPEHUS d

b)

~Y

tO
|
0‘ \}

K Kaxmolt MO3UINHK NepBOTO CTONOIA ITOAOEPHTE COOTBETCTBYIONIYIO IIO3UIUIO U3 BTOPOTO CTOJIOIA U 3aMTUIINTE B TAONUIYY BEIOpAHHBIC
U PHI IO COOTBETCTBYIOIUMH OyKBaMU.

LN
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38. HeecoMylo pyXHHY NOABCIIMBAIOT K IOTOJIKY B BEPTHKAJILHOM IOJNIOKEHUH (cM. pHc. 1). 3aTeM Kk ee cBOOOXHOMY KOHILY IIPHKpEII-
JISIFOT TPY3 TaK, YTOOBI OH OKa3aJiCs B MOJIOKEHUH paBHOBecus (cM. puc. 2). [locne 3Toro rpy3 cMeIaroT B1oJb BEPTUKAIN U3 MOJIOXKEHUS PaB-
HoBecHs (cM. puc. 3) U OTIyCKaloT 0e3 Ha4yaJIbHOM CKOPOCTH.

puc.1 puc.2 puc.3
=
o—= 0 0
2 2 2
4 4 4
6 6 6
8 8 8
10— 10 10
RF—— 12 — 12
) Y 14
16— 16— 16—
x,cMm Y X,cM ¥ x,cMm Y

pewyers.pgd

I'py3 HauMHAET COBEPLIATH CBOOOIHBIC TADMOHUYECKUE KOIeOaHUs. YCTAaHOBUTE COOTBETCTBHE MEXKIY (HH3NYCCKHMH BEIUYMHAMHU M HX
snaueHusaMu B CU. K kax10# mo3umuu nepBoro crosidna mogoepuTe COOTBETCTBYIONIYIO TO3UIIMIO M3 BTOPOTO CTOJIOIA U 3aMUIIUTE B Ta0IH-
1y BBIOpaHHbIE LHUQPHI 110]] COOTBETCTBYIOIUMHU OYKBaMH.

OUBNYECKAS BEJIMUMHA 3HAYEHUE ®U3UYECKOM BEJIUYNHBI B CU
A) Mozynb MaKCUMAJIbHON CKOPOCTH Tpy3a 1) 0,3
B) gacrora v konebanwuii rpy3sa 2) 0,628
3)3
4) =1,6
A b

39. KyOuk co CTOpPOHO# a 1 TIIOTHOCTBIO P, TIOABENICH HAa HEPACTSHKMMOW HUTH U TIOTPY’KEH B BOZLY TaK, UTO €r0 BEPXHsIA TPaHb Mapa-
JeJbHA OBEPXHOCTH BOABI U HAXOAUTCS Ha IyOuHe a. KyOuk He kacaeTcs JHA U CTEHOK cocyna. K xaxoil mo3unuu nepsoro crondia mosu-
OepHTe COOTBETCTBYIOIILYIO MO3HIMIO BTOPOTO M 3alUIINTE B TAOIHITy BHIOpaHHBIC IU(PEI IO COOTBETCTBYIOIINMH OyKBaMH.

DOU3NYECKUE BEJINMYMHBI MN3MEHEHUE BEJIMYMHBI
A) naBieHHe BOJIbI HA BEPXHIOIO I'PaHb 1 a3 (p . — pB) g
B) cuna HaTsSOKeHUS HUTH 3
2) a’pr8
3) 2apsg
4) apsg
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40. OpuH KOHEI JIETKOM TPY>KHUHBI dKECTKOCTHIO k MPUKPEIUICH K OPYCKY, a IPYyroi 3aKperuieH HeoABIIKHO. Bpycok CKONB3UT BIOJIL OCH
Ox TI0 TOPH30HTATEHON HATIPABIAIOMIEH TaK, 4TO KOOP/IMHATA €To EHTPa U3MEHAETCS CO BpeMeHeM TIo 3akoHy X () = Asin wf.

VYCTaHOBHUTE COOTBETCTBUE MEXKAY (PU3HUCCKUMHU BETHYMHAMHE, XapaKTEePH3YIOLINMU IBMKEHUE OpycKa, U (pOpMYIaMu, BEIPaXKAIOIIIMHI
HX 3aBHCUMOCTH OT BPEMEHH.

K xax10¥ o3unuu nepBoro croiadua nogdepure COOTBETCTBYIOLIYIO O3UIIMIO U3 BTOPOTO CTONONA U 3alUIIUTE B TAaOIUIly BHIOpaHHbIE
UQPHI 110]] COOTBETCTBYIOIUMHU OyKBaMH.

DOUSNYECKHWE BEJIMUMHBI DOPMVIJIbI
A) xuHeTHYeCKas SHeprHs Opycka Eg(f) 1) —kAsinwt
b) npoexuus a,(f) yckopenus 6pycka kA2

2) — cos® ot
) 2

3) — Aw? sinwt
2
4) — sin? wt

41. Manenbkuii mwapuk maccoit 200 1, MoABEIIEHHBIH Ha MPYKUHE, COBEpIIAET rapMOHUYecKue KonebaHus, ABurasch saoss ocu OX. B
npouecce Konebanuii MpoeKiys ¥, CKopOCTH LIaphKa Ha 3Ty 0Ch 3MEHSETCs C TedeHueM BpeMenH / 1o 3akony Vi = 0,3sin(37 4+ 0,2m).

VYeTaHOBUTE COOTBETCTBHE MEXy (HH3UUSCKHMH BEIUUMHAMU U (POPMYJIaMu, BHIPAXKAIOIIIME X U3MEHEHHs BO BpeMeHH (BO Beex dop-
MyJax BCE BEIMYMHEI BeIpaxxeHbl B C1).

K xax10¥f O3UIMHU IEPBOTO CTONONA TOAOEPUTE COOTBETCTBYIONIYIO IIO3UIUIO M3 BTOPOTO CTOIONA U 3alUIINTE B TaOIHIly BHIOpaHHBIE
HGPHI IO COOTBETCTBYIOMNMH OyKBaMH.

OU3NYECKAS BEJIMUMHA OOPMVIIA
A) npoeknus F\(f) CHIIBI yIPYTOCTH IPYKUHBI 1) 0,06sin(3f +0,2n)
b) noreHuManbHas SHEPrus NpyKUHbI 2) 0,009sin(3¢ +0,2x)
) )

3) 0,009cos?(3t +0,2m)
4) 0,18cos(3r+0,2mw)

OTBeT:

42. Hebonpmas OycnHKa Maccoit m, HaXOAAIIAsCA Ha TIIAAKOM TOPH30HTAIBHOM CTONE, COSMHEHA TOPH30HTAIBHOI MPYKHHOH CO cTe-
HOH. ByCHHKy CMeIaroT OT MOJIOXKEHUsSI PaBHOBECHS Ha PACCTOSHUE L BIOIb OCH HPYKUHBI U OTIYCKAIOT 0€3 HadalbHOH CKOPOCTH, TOCIe
yero GyCHHKa Ha4MHAET COBEPIIaTh rApMOHHYECKUE KOIeOaHHs C YacTOTOH V.

YcTaHOBUTE COOTBETCTBHE MEKAY HU3NUCCKUMH BeIMYNHAMH, XapaKTePH3YIOIUMU JBIKEHNE OyCHHKH, X ()OPMYNIaMH, BBIPasKarOIUMU
UX B pacCMaTpUBaeMOii 3aade.

K Kxax10# IO3UIIHK IEPBOTO CTONOIA TOAGEPHUTE COOTBETCTBYIONIYIO TO3UIUIO BTOPOTO U 3aMHIIUTE B TAOIHITy BEIOPAHHBIE IIU(PEL.

OU3BNYECKAA BEJIMUMHA DOOPMVIIA
A) Moaynb MakCUMaJIbHOW CKOPOCTH OYCHHKH B Ipoliecce KojeOaHuii 1) vL
Bb) XKecrrkocTb npyXuHbI 2) Avim
3) 2mvL
4 m
) 472v?
OTBeT:
A b
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43. JIBa HeOONBIINX IUIACTWIIMHOBBIX IIApHKa MaccaM /1 M 2m JETAT HaBCTpedy OPYT APYTY ¢ OXMHAKOBBIMH IO MOIYIIO CKOPOCTS-
MU 0. Mex1y HUMH IIPOUCXOIAMUT a0COIIOTHO HEYNpyroe J000BOe coylapeHHue.

YCTaHOBHTE COOTBETCTBHE MKy (PU3HUECKUMH BEIUYMHAMU U (pOpMyTIaMH, BRIPaXKAIOIIMMH UX B pacCMaTpHBaeMOoil 3a1aqe.

K kax10¥ O3ULMHU TTIEPBOTO CTONONA MOAOSPUTE COOTBETCTBYIOLIYIO MO3UIIMIO U3 BTOPOTO CTONOIA U 3aMUIIUTE B TAOIUIly BHIOpAHHBIE
U PBI IO COOTBETCTBYIOIIUMH OyKBaMHU.

OUBNYECKAS BEJIMUNHA DOOPMVITIA
A) MOmyib CKOPOCTH IIAPUKOB IOCIIE COYIAPEHHUs 2mv?
b) KoIM4ecTBO TEIUIOTHI, BEIICIUBILIEECS P COyAAPCHUH 1) 3
2 2
3
2v
3) 3
4mv?
R
OTBeT:
A b

44. Ilapux Maccoil m BUCEN HEHNOJIBIKHO Ha HEBECOMOH HEpacTSHKHMON HUTH JUIMHOIH /. B pesynsTare TOMUKA IIapuK |
IPUOGPE CKOPOCTb 1, HAMPABIEHHYIO TOPU3OHTAILHO (CM. PUCYHOK), M Hayasl COBEpILIaTh KOJIeGaHus B BEPTUKAILHOM MiIoc-

KOCTH.
YcTaHOBUTE COOTBETCTBUE MEXIY (PU3HMUECKUMU BEIUYMHAMY U (hOPMYNIaMU, BRIPAXKAIONMIMMU HX B pacCMaTpUBaeMoil 3a- /

nade (g — yCKOpeHHe CBOOOTHOTO TaICHus!).
K kaxc70it mo3unuu nepBoro cToyona no0epuTe COOTBETCTBYIOUIYIO MO3HUIIUIO U3 BTOPOTO CTONONA M 3alHIIUTE B TaOJIH-

1y BbIOpaHHbIC LU(PHI IO COOTBETCTBYIOIMMH OyKBaMH. |

OU3NYECKHME BEJIMYMHBI

A) MaKCHUMaJlbHas BbICOTA MOAbEMA HIapuKa OTHOCUTEIILHO IIEPBOHAYAJIBHOT'O ITOJIOKECHU S
B) MOAYJIb CUJIbl HATSHDKECHUS HUTU B HIDKHEH TOYKe TPACKTOPHUU ABUKCHHUS LIapUKa

DOOPMVIJIBI
v? 02 mv? v?
1 - 2) — 3) — 4 -
)m<g 1) )2g ) 2¢g )m(g+1)
A B
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45. HeOomnbioi mapuk OpoIeH ¢ HEKOTOPOH Ha4aJIbHON CKOPOCTBIO C Kpasi KPBIIIK JIOMa MO/ YIJIOM 0 K
TOPU3OHTY (CM. pucyHOK). ConpoTUBIEHHE BO3yXa IpeHedpexuMo Maio. Pacnonoxum ocu OX u OY Tak, kak
MOKa3aHO Ha PUCYHKE.

YcTaHOBUTE COOTBETCTBHE MEXIY rpadukaMu M (PU3NUYECKUMU BEIWYMHAMH, 3aBUCUMOCTH KOTOPBIX OT
BPEMEHH ¢ 3TU IpaUKu MOTYT NPEACTaBIATh () — Bpems moisera). K kaxio# mo3uiuyu nepBoro croidua
noxOepuTe COOTBETCTBYIOLIYIO MO3UIMIO BTOPOTO M 3alHUIIMTE B TaOIHIy BHIOpaHHBIC LU(PBI MOA COOTBET-
CTBYIOLIIMMH OyKBaMHU.

=Y

I'PAOUK OU3BNYECKAA BEJIMUMHA

A) 1) mpoexuus CKOpoCTH Hmapuka Ha ock OX
2) KOOpAMHATA Y ILIApUKA

3) mpoekums ycKopeHHs mapuka Ha ock OY
4) KuHeTHWYeCKas SHEPIUs HIapuKa

B)

OTBeT:

46. CrnyTHHK Maccoii m obpamaercsi BOKpYT 3eMJIH [0 KPyroBoi opOuTe, BHICOTa KOTOPOH HaJl IOBEPXHOCTHIO TUIAHETHl paBHa /. Paau-
yc 3emiu paBeH R. YCTaHOBHUTE COOTBETCTBUE MEXKIY (HU3MUSCKUMH BEIUYMHAMU M (HOPMYIIaMH, BEIPAKAIOUIMMH UX B PACCMaTPUBaEMOii 3a-
nade (g — yCKOpEeHHE CBOOOIHOTO NaICHHs Ha TOBEPXHOCTH 3EMJIH).

K kax/10¥ O3ULKHU IEPBOTO CTONIOIA MOAOSPUTE COOTBETCTBYIOLIYIO O3UIIMIO U3 BTOPOTO CTONONA U 3aMUIIUTE B TAOIUIly BHIOpAHHBIC
U PBI IO COOTBETCTBYIOIIUMH OyKBaMHU.

OU3NYECKA S BEJIMYHMHA DOOPMYVIJIbI

A) MOpynb CKOPOCTH CITyTHUKA g
b) mepunon obpameHus cryTHUKa ) R R_-l-h;

Rys
(R+h)?

s
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47. T'py3 Maccoii m Ha Npy>KHUHE KECTKOCTBIO k COBEpIIaeT KoJicOaHHs B TOPU30HTAIBHON TNIOCKOCTH C aMILTUTYIOW A. YCTaHOBHTE CO-
OTBETCTBHE MEXAYy (PU3NYECKUMU BETUUUHAMH U (POPMYJIaMH, 110 KOTOPBIM MX MOXKHO ompeaenuTb. K kakaoi mo3uimu nepBoro croiadua
NoIOepHUTE COOTBETCTBYIOIIYIO MIO3KIIHMIO U3 BTOPOTO U 3allUIIKTE B TAONHUIY BHIOpAaHHBIE IH(PBI ITOA COOTBETCTBYIOIIMMH OyKBaMHU.

OU3NYECKHE BEJIMYMHBI DOOPMVIJIbI

A) MakcuMasbHasi SHEPTHsl PY>KUHbI £ kA2
b) muximmueckas yactora KoJaeOaHui

) —
\/?
2) 4/ —
m

3) 23‘:\/%

4) mgA

48. C BBICOTHI /1 IO HAKIIOHHOM TIIIOCKOCTH M3 COCTOSHISI TIOKOSI COCKAIIb3bIBaET OpPYCOK Maccoi /. J{iiHa HaKJIOHHOH IITOCKOCTH paBHa
S, a KOO(PGULUEHT TPEHUSI MLy OPYyCKOM M IUIOCKOCTBIO PaBeH L. YCTaHOBUTE COOTBETCTBUE MEXIY (PU3MUECKHMMHU BETHYMHAMH U (HOpMY-
JIaMH, TI0 KOTOPBIM MX MOXKHO ompeziennTh. K kax10if mo3unum neporo cronbna mogdepiute CoOTBETCTBYIONTYTO TTO3HIIHIO U3 BTOPOTO CTONO-
1a. B oTBeT yka)kure mocienoBaTeabHOCTh LUMD.

OU3NYECKUE BEJIMUYMHDBI DOPMVIIbI
A) cuna TpeHus, JeUCTBYIONIas Ha OPyCOK \/
B) BpeMms aBukeHus Opycka 1) \/28(h—pvs?—h?)

2) %(hf wy/'s% — h?)

252

) g(h—pnvs> —h?)

4) wms s2—h2
N

49. MaineHbKHI KaMEHb Maccoi m OpOIIeH ¢ HauaJlbHOU BBICOTHI /1 HAJl 3eMJIeil ¢ HaualabHOH CKOPOCTBIO0 Uy, HANIPABICHHOMH MO YIIIOM
0. K ropu3oHTy. COIIPOTUBIICHHEM BO3yXa MOXKHO IIpeHeOpeyb.

YcTaHOBUTE COOTBETCTBHE MEXIY (DU3UUECKUMHU BENMYMHAMHU U (HOPMYJIaMH, BHIPXKAIOUIMMHU MX B paccMaTpuUBaeMoOH 3amaue (g —
yckopenue cBoboaHoro najaenus). K kaxaoi no3uiuu nepBoro croidua nogdepure COOTBETCTBYIOLIYIO MO3UIMIO U3 BTOPOTO CTOJIOLA U 3a-
MUIIKTE B TaOJIUILY BEIOpaHHBIC IIM(PBI MO/ COOTBETCTBYIOLIMMHU OyKBaMH.

OU3NYECKAA BEJIMUNHA

A) MUHUMAaIBHBIN MOJYJTh UMITYJIbCA KAMHS B TEUCHHE €TO T0JIeTa
b) makcumalbHasi BRICOTA MOIbEMa KaMHsI HAJl 3eMJICH

DOOPMVIIbI
2 qin? 2 02
s , .
) h+ Yo s o 2) o €O8” @ 3) muycosa 4) mvpsina
28 28

3amnuImuTe B OTBET I.II/I(l)pBI, pacIiojIoKKB UX B MOPAAKE, COOTBETCTBYIOILIEM 6yKBaMZ

A b
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50. MasneHbKuii KaMeHb Maccoi m OPOIICH ¢ HaYaJIbHOM BBICOTHI /1 HaJ 3eMJICH C HAYaJIbHOM CKOPOCTBIO Vg, HAITPABJICHHOM MO YIJIOM

0. K Topu30HTY. COIIPOTHBICHUEM BO3LyXa MOXKHO IpeHEOpeUb.
VCTaHOBHUTE COOTBETCTBHE MEXIY (M3MIECKMMHU BENMYMHAMU M (HOPMYNIaMH, BBIPKAIOIMMH HX B pacCMaTphUBaeMoi 3anmade (g —

YCKOpeHHe CBOOOIHOTO majeHus). K KaIoi Mo3HIHK NMEPBOro CTON0NA MOA0SPUTE COOTBETCTBYIOILYIO MO3UILUIO U3 BTOPOTO CTOJIOIA U 3a-
NHIIKTE B TaONHIYy BEIOpaHHbIE [P O] COOTBETCTBYIOLIUMHU OyKBaMU.

OUBNYECKAS BEJIMUNHA
A) Moayib UMITYJIbCA KAMHSI B MOMEHT, KOIJ]a OH CHOBA OKQ)KETCsl Ha BHICOTE /1 HaJl 3eMiieit
B) Bpems oT Havasa mosieTa 10 MOMEHTA, KOI/la KHHETHYECKasi SHEPTUs KaMHSI OKa)KETCSI MUHUMAJIbHON
DOOPMYVIIbI
21 sina Vp sina
4)
8 8

1) mvy 2) mvycosa 3)

3anummre B OTBET MBI, PACIIOIOKUB UX B IOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

A b

51. B momeHT ¢t = 0 Msa4uK OpocaroT ¢ HayaJbHOI CKOPOCTBIO Vg HOJ YIJIOM 0. K TOPU30HTY C
OankoHa BBICOTOH 4 (cM. pucyHOK). I'paduku A u b oToOpaxaroT 3aBUCUMOCTH (PM3MYESCKUX BEIHU- YA
YHH, XapaKTepU3yOIUX JIBIKCHHE MSYHKA B TIpoLecce MOJIeTa, OT BpEMEHH f. YCTaHOBHTE COOTBET-
CTBHE MEXIy rpapukaMi U GpU3NYECKUMHU BEITNIHHAMH, 3aBUCHMOCTH KOTOPBEIX OT BPEMEHH 3TH Ipa-
¢uxu MoryT orobpaxars. ConpoTusieHreM Bo3ayxa npeHeOpeub. IloTeHIManbHas 3HEPrus MIUUKa

OTCUYHTHIBAeTCs OT ypoBHA y = 0.

I'PA®UKU OUBNYECKHWE BEJIMYMHBI
1) moTeHIMa bHAs SHEPTHsl MSIYUKA
A) A 2) MpOeKUHMs UMITYJIbca MSYMKA Ha OCh ) 0 §

3) KMHEeTHYecKast SHeprus MsuuKa
4) TmpOeKIMs UMITYJIbCA MSUYUKA Ha OCh X

0 i

B) A
0 o
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52. Ilapux GpocuiIH BepTHKATHFHO BBEPX C MOBEPXHOCTH 3eMiM. CuuTas CONPOTHBICHHE BO3yXa MalbiM, YCTAHOBHTE COOTBETCTBUE
MeXIy rpadukaMu 1 GU3UIECKIMHU BSIMYUHAMHE, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 3TH IpahHKU MOTYT NPEACTABIIATS.

I'PAOUKH OU3NYECKUE BEJIMYWHBI

1) Ipoexuus CKOPOCTH mapuKa Uy
A) 2) Kunernueckas SHEprus MIapuKa
3) Ilpoekriust ycKOpeHHsl LIapHKa a,,
0 t 4) DHeprus B3auMozeiicTBUA HIapuKa ¢ 3emiei

b)

53. Ha pucyHke moka3aH rpadMk 3aBUCHMOCTH KOOPAMHATHI X Tela, ABMKYIIETOCS BIOIb OCH X, OT BPEMEHH ¢
(xpuBas sBisercs napaboinoit). I'paduku 4 u b npeAcTaBiIsaoT co00il 3aBUCUMOCTH (PU3HMIECKUX BEIUYUH, XapaKTe-
PU3BYIOIIUX JBH)KEHHE 9TOTO Tella, OT BPEMEHH f. YCTaHOBHTE COOTBETCTBHE MEXIy IpadukaMu U GH3NUESCKIMH Be-
JUYUHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH TPAUKH MOTYT NPEICTABIATS.

K kax/10¥ O3U1IMU TIepBOTo CTOIOLA TOAOEPUTE COOTBETCTBYIOILYIO O3UIMIO U3 BTOPOrO CTOJIOIA U 3alHIIN-
Te B TaONHUILy BEIOpaHHBIE IU(PHI TTOJ COOTBETCTBYIOMINMH OyKBaMU.

0

T'PAOUK OU3BNYECKAA BEJIMUNHA

A) 1) Momyns UMITyNbCa TEna
2) HpOeKIHUs CKOPOCTHU Tela Ha 0Ch X
3) mpoexuus yCKOpeHus Tena Ha ock X
4) KuHeTWYeCKas SHeprus Teia

0 1 ‘
b)
A
—_—
0 ]

3anummre B 0TBET HUGPHI, PACIONOKUB UX B HOPSAAKE, COOTBETCTBYIONIEM OyKBaM:

A b

54. YcraHOBUTE COOTBETCTBHE ME3KILY 3aBUCUMOCTBIO Dy () MPOEKIMM CKOPOCTH TeNa OT BpeMeHH (BCe BETMUUHBI BhipakeHsl B CU) u

3aBUCHUMOCTBIO X(?) KOOPIUHATHI ATOTO TeJa OT BPEMEHHU.
K Kaxmoit Mo3UINY epBoro CTONOIA ITOAOEPHTE COOTBETCTBYIONTYIO TIO3UIUIO U3 BTOPOTO CTONOIA M 3alTHIINTE B TAONHIYy BEIOpAHHBIE

U PBI IO COOTBETCTBYIOIUMY OyKBaMU.

MTPOEKIMSI CKOPOCTU KOOPIMHATA
A) () =3 D x(1)=5-3¢
B) U, =2+t 2) x(t) =1-2t+0,5¢>
3) x(t) =243t
4 x(t)=2t+1
A B
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55. Iocne ynapa B MmomeHT ¢ = 0 maiiba Hauaia CKOJIB3UTh BBEPX 110 INIAJIKON HAKJIOHHOM IJIOCKOCTH C Ha-

YaNBHOH CKOPOCTHIO Uy, KK TOKA3aHO HA PUCYHKE, M B MOMEHT BPEMEHH ! = f; BEPHYNACh B HCXOIHOE MOIOXKE- ’

Hue. I'padukn 4 n b oTOOpakaroT N3MEHEHHE C TEYCHHEM BPEMEHH (M3MYCCKHX BEJIMYHMH, XapaKTePU3YIOMIHX

JIBIDKEHUE IaH0BI. 130
VYCTaHOBHUTE COOTBETCTBHE MEXY TpaduKaMu 1 QH3NUESCKIMH BEIIMYHHAMHE, H3MEHEHHE KOTOPBIX CO BpeMe- Z

HEM 3TH rpa(uKa MOTYT OTOOPaXKaTh. 0 §
K kak[0¥ MO3UIMU IePBOTO CTONONA MOAOEpPUTE COOTBETCTBYIONIYIO MO3HIMIO M3 BTOPOTO CTONONA U 3aIH-

MIUTE B TAONUI BEIOpaHHbIE MU(PHI O] COOTBETCTBYIOMIUMHU OyKBaMH.

TPAOUKU OU3NMYECKUE BEJIMYMHBI

1) xuHEeTHYecKas sHeprus £
2) TpOEKNHUs YCKOPEHUS d,.
3) xoopauHara x

4) mpoeKIHs CKOPOCTH V

A) »

S
=2}
-
R

=}
~Y
Y

0
|

3amnuIIuTe B OTBET I.II/I(l)pBI, pacIiojIoKKB UX B MOPAAKE, COOTBETCTBYIOILIEM 6yKBaMZ

A b

56. B momenT ¢ = 0 mapuk OpOCHIIM BEPTUKAILHO BBEPX € HAYAJIBHOW CKOPOCTHIO U (cM. puc.). COnpoTHBIEHHE BO3AyXa
HPEHEOPEKIMO Majlo. YCTaHOBUTE COOTBETCTBHE MEXKAY IpadMKaMy M (U3HYECKUMH BEIUYMHAMH, 3aBHCHMOCTH KOTOPBIX OT
BPEMEHH 3TH rpaMKU MOTYT OTpakaTh (f; — BpeMs MoNeTa).

K kax10#i mo3uuuu nepBoro cToydna nogdepuTe COOTBETCTBYIOLIYIO TTO3UIIMIO M3 BTOPOTO CTOJOIA U 3aIUIINTE B TAOIHILY
BBIOpaHHBIE [U(PHI IO COOTBETCTBYIOMNMH OyKBaMU.

I'PA®UK OU3NYECKA S BEJIMYUHA

A) 1) xoopauHaTa HMIapUKa y

2) mpoeKuust CKOPOCTH IapuKa Vy

3) mpoekuust yCKOpEeHus Iapuka ay

4) npoexuus F ) CHITBI TKECTH JeWCTBYIONIEH Ha MapUK

B)

t, -
0 \/I t
e
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57. Ha pucyHke moka3aH rpak 3aBHCHMOCTH KOOPIMHATHI X TeJla, ABIKYIIErocs BAOIb ocH Ox, OT BpeMe-
nu ¢ (mapa6ona). Tpaduxu A u B npeacTaBisior coboi 3aBUCHMOCTH (QU3MYECKUX BEIUUHH, XapakTepusyomux YA
JBIKEHHE 3TOTO Tella, OT BPEMEHH f. YCTAHOBHUTE COOTBETCTBHE MEXIy IpaukaMy U (PU3MIECKMMHU BEIHYHHA-
MH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH I'pa(UKH MOTYT MPEACTaBIATh. K ka0l MO3UIMY IIEPBOTO CTONONA
nofbepuTe COOTBETCTBYIONIYIO HO3MIMIO U3 BTOPOrO CTONOIA M 3alUIINTE B TAONHIYy BHIOPAaHHBIE LU(PEI 0N
COOTBETCTBYIOIINMH OyKBaMH.

~Y

T'PAOUKHU OU3BNYECKUE BEJIMYMHDBI

A) 1) Moaynb ummysbca Tena

2) KMHETHYecKasi SHEeprus Tena
A 3) Momyab paBHOACHCTBYIOIICH CHIIBI
4) mpoekIus CKOpOCTH Tella Ha 0ch Ox

ol ¢ T
b)
A
0 T

K kax10if O3UIMHU IEPBOTO CTONONA TOAOEPUTE COOTBETCTBYIOINIYIO IIO3UIUIO M3 BTOPOTO CTOIONA U 3alUIINTE B TaOIHIly BHIOpaHHBIC
auQpEL.
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58. Ha pucyHke moka3aH rpadMk 3aBUCHMOCTH KOOPAHHATHI X TENa, IBIDKyIIErocs BIoib ocu Ox, OT BpeMe-

HH ¢ (mapabona). ['paduxu 4 u 5 mpeacTaBnsaioT coboi 3aBUCUMOCTH (PU3MYECKUX BEIUYUH, XapPAKTEPUIYIOLIHUX A
JBI)KEHHE TOTO Tella, OT BpEMEHH f. YCTAaHOBHUTE COOTBETCTBHE MEXIy IpadukaMu M GH3UUECKIMH BeJINIHHAMY,
3aBHCHMOCTH KOTOPBIX OT BPEMEHH 3THU IpaKi MOTYT HpeAcTaBiaTh. K kaxaoil mo3unuu nepBoro crondna moa- t,
OepHTe COOTBETCTBYIOLIYIO TIO3ULHMIO U3 BTOPOrO CTONOLA U 3amUIuuTe B TaONMIy BbIOpaHHble nudpsl mox coor- 0 ‘ >
BETCTBYIOIIMMH OyKBaMH. }
\

I'PAOUKU OU3NYECKUE BEJIMYNHbBI
A) 1) Momysp UMIyibca Tena
2) mpoekuus CKOpOCTHU Tena Ha ocbk Ox
A 3) KMHETHYecKas PHEpTHUs Tea
4) Monynmb yCKOpEHHS Tena
0 4, t
b)
A
0 a

K xax/10¥ MO3UIKHU TIEPBOTO CTOJIOA MOJ0SPUTE COOTBETCTBYOLIYIO TO3UIIMIO U3 BTOPOTO CTOJIONA U 3aMUILUTE B TAOIHUIly BHIOpaHHBIC
UQpHI.

59. Iocne ynapa B MmomeHT ¢ = 0 maitba Hauaia CKOJIB3UTh BBEPX 110 NIAJKON HAKJIOHHOM IJIOCKOCTH C Ha-
YaJIbHOM CKOPOCTBIO Ug, KaK II0Ka3aHO Ha pUcyHKe. B MOMEHT BpeMeHH f( maiiba BepHyIach B MCXOJHOE TIOJIOKeE-
Hue. I'paduku 4 n b 0TOOpaxaroT U3MEHEHHE C TEUCHHEM BPEMEHH (M3UYCCKHX BEJIMYHH, XapaKTEPU3YIOIIHX

JIIBU)KEHUE 1IAI0BI. U,
YcTaHOBUTE COOTBETCTBHE MEXIY rpadukaMu U (PU3NUECKUMU BENUYNHAMH, H3MEHEHHE KOTOPBIX CO BpeMe- A

HEM THU rpadKu MOTYyT OTOOPaXaTh.
K kaxJ0# MO3UIIMN TIEPBOTO CTONIOIA MOAOEPUTE COOTBETCTBYIONIYIO MO3HIMIO M3 BTOPOTO CTONONA M 3aIH-
LIMTE B TAOIMILy BRIOpaHHBIE LU(PBI O]l COOTBETCTBYIOIIUMH OyKBaMH.

N

OU3NYECKHUE BEJIMYWHBI

1) mpoekius CKOPOCTH V.
2) NpOEKLHs YCKOPEHUs d),
3) xuMHETHYecKas 3Heprus Ly

4) monHas MexaHWU4ecKas SHEprus £ .
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60. YcTaHOBHTE COOTBETCTBUE MEXK/Y 3aBUCUMOCTBIO IIPOEKIIUH CKOPOCTH MAaTEpUAIbHON TOUKH Uy OT BPEMEHH ! (BCE BEIMYUHBI BBIPA-
skeHbl B CH) 1 BO3MOXHOH 3aBUCUMOCTBIO KOOPAUHATHI X 3TOH MaTepuaabHON TOUKHU OT BpeMeHH. K ka0l IO3UIHUK IepBOro cTondna mos-
GepHTe COOTBETCTBYIOIIYIO MO3UIMIO U3 BTOPOTO CTONONA M 3aNHIIHUTE B TAONHIYY BEIOpaHHbIE U(PPHI O] COOTBETCTBYIOINMHU OyKBAMH.

TTPOEKIIM CKOPOCTH KOOPIMHATA
A) v, =2 1) x=4-3¢
B) U, =—-3+3t 2) x=1-3t+1,5
3) x=1+2¢
4) x=3r43¢
A b

61. Koopmunara Ttema, ABIXKyIIerocs BAonb ocH Ox, M3MEHSAETCS C TEUYCHHEM BPEMEHH B COOTBETCTBHM C ypaBHEHHEM

2 .
x(t) = 843t — 5t~ (Bce Bemmunub! BeIpakensl B CU). Tpaduxn A u b npejcraBisior coGoit 3aBUCHMOCTH (DH3MUYECKHX BETMUHH, XapaKTe-
PU3YIOIIUX JIBIKEHHE 3TOTO Tela, OT BPEMEHH f. YCTAHOBHTE COOTBETCTBHE MEXIy rpadHKkaMu U (HU3MIECKHMH BETUIHHAMH, 3aBHCHMOCTh

KOTOPBIX OT BPEMEHH 3TH I'paHKU MOTYT IPEACTABIIATS.
K Kkaxmolt MO3UINHK NepBOTo CTONOIA ITOAOEPHTE COOTBETCTBYIONIYIO IIO3UIUIO U3 BTOPOTO CTOJIOIA U 3alTUIINTE B TAONUIYY BEIOpAHHBIE

U PHI IO COOTBETCTBYIOIUMH OyKBaMU.

I'PAOGUKU OUBNYECKHUE BEJIMYWHLI
A) 1) mpoekuus a, yCKOpeHuUs Tena
A 2) KMHETHYecKasi SHeprus reija
3) Momysb UMITyNbCa Tela

4) npoexuusi cCKopocTH Tena Dy

o 4 T
B)

A

o 1 i
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62. HeOomnbioi MsuMK OpOIIEH ¢ HEKOTOPOH HAa4Ya bHOW CKOPOCTBIO C Kpasi KPBIIIHU J0Ma IO YIJIOM 0 K
TOPH30HTY (CM. PUCYHOK) C OankoHa BbICOTOI! 4 (cM. puc.). I'paduku A u b npeacrasisaror co6oi 3aBHCHMOCTD
(U3MYEeCKNX BEIMYHH, XapaKTePU3yIOIHUX ABIKEHHE MSYHKa B IIPOIEcce 1oneTa, OT BpeMenu ¢. CompoTusie-
HHEM BO3/yXa npeHeOpedb. [10TeHIHaIbHAS SJHEPTHs MSYHKa OTCYUTHIBACTCSE OT ypoBHs Yy = 0.

YcTaHOBUTE COOTBETCTBHE MEXTY rpapukaMyu B GU3HIECKIMH BEIMYMHAMH, 3aBUCHMOCTH KOTODPBIX OT
BPEMEHH ¢ 3TH TpauKKu MOTYT NPEACTaBIATh (f) — BpeMms monera). K kaxmol mo3unum mepBoro cTondna
nox0epuTe COOTBETCTBYIOLIYIO MO3UIIMI0 BTOPOrO U 3alUIINTE B TaOIMIly BHIOpaHHBIC LU(PHI MOA COOTBET-
CTBYIOIINMH OyKBaMH.

I'PA®UK OU3NYECKAS BEJIMYMHA

A) 1) xuHeTHYecKas YHEprus MsIUrKa
2) KOOpAMHATA y IIapHKa
3) mpoekuusi ckopocTu Ha ock OY
4) mpoekmus cKopocTH Ha ocb Ox
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