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[{enb: MOBTOPEHUE OCHOBHBIX MOHSITHM
OUHAMUKH, TpaUKOB U (POPMYIT CUII
IPUPOALI B COOTBETCTBUM C KOAU(DPUKATOPOM
EI'D.

AnemMeHTbl coaepKaHus, npoBepsemMble Ha EID 2010:

Cwuna. MNpuHUMN cynepno3numnm cus
Macca, nnoTHOCTb

3aKOHbI ANHAMUKW: NEPBbIN 3aKOH HboTOHA. IHepuuarbHblE CUCTEMBI
oTcyeTa

3aKOHbI ANHAMWKW: BTOPOM 3aKOoH HbloTOHa
3aKOHbI ANHAMWUKN: TPETUIN 3aKOH

[MpnHUMN OTHOCUTENBLHOCTYU anunes
Cunbl B MEXaAHUKE: cuna TAXKeCcTn

Cwunbl B MEXAHUKE: cuna ynpyroctu

Cunbl B MEXAHUKE: cua TPEHUS

3aKOH BCEMUPHOTIO TAroTEHUS

Bec n HeBecoMOCTb



Cuna - Kkonn4yectBeHHas
Mepa BO3aeuCcTBUA OOHOIro
Teria Ha apyroe.

[1posiBnieHne BO3OENCTBUSA
MEHSETCS B 3aBUCMMOCTU OT

3HA4YEHUA CUMbl,
HanpaBleHnsa ee JENCTBUS

. TOYKU NPUNOXEHUA.

Cuna - BeKTOpHas
BeNIMYnHa.

Bo3oencreune Ha
paccmaTtpmuBaemMoe Teno
apyrnx ten nsobpaxaertca
BEeKToOpaMu, YUCro
KOTOPbIX PaBHO YUCHy
BO34EeUCTBYHOLLUNX Tes.



[ IpyHIUIT CYyIEPIIO3ULINA CHIT

R

[ PagHoOeucmeyrouwjasi HECKONbKNX CUI —

cuna, SKBMBareHTHasa JaHHOW cucTeme
Cun, T.e. CUNa, Bbl3bliBalOLLAA TaKoe Xe
MeXaHn4yeckoe Bo3gencTBme Ha
paccMmaTpuBaeMoe TEro, YTo U cucTemMa
cun.

PaBHogeuCcTBYyHOLWAaA cuna paBHa
BEKTOPHON CyMMe BCeX Cun,
NMPUNOXEHHbIX K MaTepuanbLHON
TOUKe.

[TprHUKMN cyneprno3nummn cun no3BonaeT
Korga a1o yaobHo, paccmaTtpusatb OQHY
CUIy KaK CYMMY HECKONbKUX CUI,
Ha3biBaeMblX cocmasnisrowumu JaHHOW
CUNbI.



Macca, rJI0THOCTD
O

[paBuTaLMOHHYIO Maccy m_ (M m,)
onpenenarT cpaBHEHUEM ee C Maccou
9TaNnoHHOro Tena — unnuHgpa us
nnaTuHoO-MpmManeBoro crnyiaea, Mmacca
KOTOPOro npuHsATa 3a 1 Kr (puc. 3).
[1pouecc cpaBHEHUS MaAcCC Ha PblYaXXHbIX
Becax Ha3blBaeTCcAd B3BeLLMBaHNEM
(puc. 4).

Macca Tena — ousmnyeckasi BenminHa,
ABnaAoLasca MePON MHEPTHOCTU Tena.

MNoTHOCTbL — PU3nYecKas BeNNYnHa,
onpegendemas ana ogHoOpPo4HOro
BeLlecTBa Mal m egUHWMYHOrIO

obbema. P V



3aKOHbI JUHAMMKU: TIEPBBIU 3aKOH HbroTOHA.

NHepruaiibHbIE CUCTEMBI OTCUETA
- [epBbIN 3aKOH HbIOTOHA —

1 MaTtepunanbHas Touyka (Terno) coxpaHaeT COCTOsIHME NMOKOoSA
NN paBHOMEPHOro NPAMOSIMHENHOro ABUXEHUSA [0 TEX
nop, Noka BO3A4enNCcTBUe CO CTOPOHbLI APYruUX Ten He
3acTaBUT ee (ero) USMeHUTb 3TO COCTOAHME.

1 VIHepTHOCTb — bn3n4ecKkoe CBOMUCTBO, 3aKroyatoLleecs B
TOM, YTO Nt0BOE TENO OKa3bIBAET CONPOTUBIIEHNE N3MEHEHMUIO
ero CKOpOCTM (Kak Mo MoA4ynto, Tak 1 NO HanpaBneHuio).

1 Macca tena — dousunyeckas BenmymHa, aBnsroLasacsa Mepou
WHEPTHOCTK Tena.



3aKOHBI JUHAMMKH: BTOPOU 3aKOH HproTOHA

- Bropoun 3akoH Hb0TOHa —

1 B nHepunanbHOU CUCTEME OTCYETA YCKOpEeHue
Tena npsiMo NponopunMoHaribHO BEKTOpPHOU
CyMMe BCeX AeUCTBYHOLLUX HA TeJ10 CUN U

ob6paTHO NPONOPLIMOHANBLHO M@CC@'@'@:

a =
m

[ Flpou3eedeHuUe Macchbl mersia U e20 YCKOPEHUS
pasHo 8eKMOPHOU CyMMe 8cex delcmayrouwux Ha
Hea20 curl



epaBHOMEpPHoe
OBWXeHune




3aKOHBI IMHAMUKHW: TPETUH 3aKOH HbrOoTOHA

- TpeTtnn 3aKoH HbOTOHA —

1 Cunbl, C KOTOPbIMW ABa Tesna AeNCTBYIOT APYr Ha
apyra, paBHbl MO MOAYIO, NPOTUBOMNOJSIOXHbI MO
HanpasrieHNI0 1 AeUCTBYIOT BAOMb NMPAMOMN,
COeIUHSIIOLLEeN 3TU Tena:

F 12 -F 21
1 Nnu
0 "JImbomMy Oelicmeuro ecea0a nperissmecmeayem
pasHoe 80I10J1I0)XKHOe€
npom ue’. =+




[ IpyHiiMn oTHOCUTENBHOCTH | anuies

0 TpuHUMN oTHOCUTENbHOCTU ['anunesa — 3To NPUHLUUN
cdomanyeckoro paBHonpaBus MHepLUnanbHbIX CUCTEM
OTCYETAa B KITaCCUYEeCKOU MexXaHUKe, MposiBIAIOLLErOCH
B TOM, YTO 3aKOHbl MeXaHUKU BO BCeX TaKMX cuctemax
OAUHAKOBbI.

0 MaTtemMaTu4decku nNnpuHUUN OTHOCUTENBLHOCTU [[anunesd
BbipaxaeT MHBAPUAHTHOCTb (HEU3MEHHOCTDb)
ypaBHEHUU MeXaHUKN OTHOCUTENBHO NpeobpaszoBaHnm
KOopAUHAT OBMXYLLUXCA TOYEK (M BpEMEHN) NPpU
nepexone ot 04HOW MHepLManbHOU CUCTEMBI K APYron —
npeobpasoBaHuin anunes:

0 X' =X - ut,
0y =y,
1 z' =z

o+ — ¥



Cuiibl B MEXaHUKE: CHIa TSKECTU

0 Jnsa Ten maccou m,
pacnosnioXXeHHbIX OJyIN3KO K
NOBEpPXHOCTU 3eMNu,
YyCTaHOBJIEHO, YTO cuna
NPUTAXXEHUA NPUMEPHO paBHa:

0 roeg=9,8M/c?-yckopeHue
cBoboaHOro nageHus.

0 Ha nontocax 3emMnu yckopeHue
cBoboaHoro nageHus 6onblue, Tak
KaKk 3emMns CNACHYTa C NOSCOB.

= FooomSMe
mame T 2
g z




CuJibl B MEXAHUKE: CUJIA YIIPYTOCTH

Fre)

MNpyxuHa

Pe3nHoBbLIW
XryT

0

1 Cunou ynpyaocmu

Ha3blBaeTCH CUnNa,
XapaktepusyrwLwjasa aeucTeme,
KOTOpOe OKa3blBaeT
AedopMmupoBaHHOE Tesno
(HUTBL, NpyXWUHa, TPoC U Aap.)
Ha cornpuKacarLweecs C HUM
Apyroe Teno.

Onsa npy>XwH n cTepXxHen npu
ManbIx gedgopmauunsax
yCTaHOBNEHO, YTO cuna
yrpyrocTtu

NnponopuuoH~—* **~
U3MEHEHUI

NPYXUHbI Un " ynp kAl
NPOnoOpPLMOH

k — xecPRSBPBMAMWISyrocTs Tena



Cuiibl B MEXaHUKE: CHjia TPCHU

01 Cwuny, XxapakTepu3yHlLly B3aumonencreme

MeXay Ternamu npy¥ CONPUKOCHOBEHWUM,
Ha3bIBalOT CMIOMN peaKLMn NOBEPXHOCTH,
NPeACTaBNAT B BMACC 5 _ & =
COCTaBISIIOLLMX ee: e At T

roe N — cuna HopManbHOU peakuum
NOBEPXHOCTU, HaNpaBneHHasa neprneHaguKynapHo
3TON NOBEPXHOCTM,

mp
NOBEPXHOCTM.

F - cuna TpeHus, HanpaBrneHHas B, F,, =uN

anI CKOJ1IbXXeHUN MmoAyJib CUJbl TPEeHUA

[ pu—Ko3ghgbuyueHmM mpeHuUsi CKOJIb)XXeHUS

Ecnu ckonbXeHue He NPOUCXOAUT, F <« F

my. n mp.c
MaKCUManbHO BO3MOXHOE 3HayeHy —- . "
TPEeHUsi NOKOSi paBHO 3HAa4Y€HUIO CUTbl TPEHUS

CKOJINbXeHux:



3aKOH BCEMHPHOI'O TATOTCHUS

0 3aKOH BCEMUPHOro
TArOTEHUSA — cUNa
. rpaBUTaLUOHHOIO
0 ~ MPUTSXEeHUA NobIX
m, m, ABYXMaTepuanbHbIX
TO4YeK NPsAMO
nponopunoHarnbHa
npou3BefeHno nx
o Gy mMacc u o6paTHo
i r nponopLuoHarnbHa
KBagparty
PacCTOAHUA MeXxAay
HUMWN.




rpy3a paBeH HYJHO, T.€. Irpy3 Haxo4aunTCH B




PaccMmoTpum 3amauu

Elr3 2001-2010 (demo)
['A-9 2008-2010 (Oemo)



2008 r. (I 1A-9)2. U3BecTHO, uTO Macca JIyHbl
mpuMepHO B 81 pa3 meHblie maccol 3emiin. Cuina,
C KOTOpOoH 3eMiIs npuTIruBact JIyHy, paBHa
nmpumMepHo 2-10%°H, a cuna, ¢ xotopoii JIyna
IIPUTIATUBAET 3EMIIIO,

. paBHa 2:10%°H

. paBHa 81-10%°H

. MeHblle B 9 pa3
. MeHbLlle B 81 pas3

2 WON =



2008 r. ('MA-9)6. Ha pucyHke npeacraBlieH rpadpuk
3aBUCUMOCTU MOAYISA CKOPOCTU T€1a OT BPEMEHU JJIs
IPAMOJIMHEWHO ABUXKYILIETOCS TEA.
PaBHOIEHCTBYIOIIAs BCEX CHUJI, JICUCTBYIOIIHUX Ha TEJIO,
paBHA HYJIIO

1. Ha y4actkax AB n

Vi CB

2. Ha yyactkax OA u
BC

3. Tonbko Ha y4acTke
BC

4. TonbKO Ha y4acTke
OA




2009 . (I' MA-9)2. Uepes HENOABUKHBIN OJI0K
IIEPEKUHYTA HEBECOMAA HEPACTSHKUMAs HUTh, K
KOHIIaM KOTOPOU MOJIBEIICHBI TPY3UKH PABHOU
Macchbl m. UeMy paBHa CHUjia HATAKEHUS HUTH?

1.0,25 mg
2.0,5 mg
3.mg

4.2 mg



[MA 2009 1. 25 Teno maccol 5 KI' ¢ TOMOIIBIO KaHATa
HAYMHAOT PABHOYCKOPECHHO ITOJITHUMATh BEPTUKAJIBbHO
BBEepX. UeMy paBHa culia, JICUCTBYIOLAs HA TEJIO CO
CTOPOHBI KaHaTa, €CJIM U3BECTHO, YTO 3a 3 C I'Py3 ObLI
IIOJIHAT HA BBICOTY 12 M?

: ano ma=FL,, —mg;
m =5 K
=3c h :g_;; a 2-2-2]1;
h=12M - .
g =10 m/c’ B = m?—f+ mg
5 ,
Fomp Omeem: F,,, ~ 63 H.




2010 r. (I'MA-9)2. B uHepuualbHOI CUCTEME
oTcueTa OPYyCOK HAUYMHAET CKOJIb3UTh C YCKOPEHUEM
BHM3 10 HAKJIOHHOH IIOCKOCTH. MO1ylIb
PABHOACUCTBYIOIICH CHII, ICUCTBYIOIIMX Ha OPYCOK,
paBeH

F mp

1.mg
2.N
3.Fmp
4.ma




2001 r. A2. Ha pucyHke 1moka3aH rpaduk
U3MEHEHUSA CKOPOCTH ITAPYCHOM JIOJKH C
TeueHueM BpeMeHu. Macca jmogku 200 kr.
Kakas cuiia IeMCTBYET Ha JOJKY B IIPOMEKYTOK
BpeMeHu or 0 1o 2 ¢?

1. 800 F
2. 300 F
3. 100 F
4. 200 H




2001 r. A2. Ha pucyHke noka3aH rpauk
3aBUCHUMOCTH CUJIBI YIIPYTOCTH OCIBEBOM
PE3UHKH OT U3MeHeHus ee JiuHbl Al. Ha kakom
y4acTKe U3MEHEHMs IJIMHEI Al coOmomaercs
3aKoH | 'yka?

Fynp

1. Npu BCexX 3HaYeHMnAX
Al

2. npuAlbonble |,

3. 3akoH ['ykaHe
Al BbINOJIHSAETCHA B 3TOM
onbiTe

4. npun Al meHblue |,




2001 r. A7. bpyCOK paBHOMEPHO NEPEMEIIACTCS
10 CTOJIY BOPABO IO ICUCTBUEM CUibl F = 2 H.
YeMy paBeH MOIYJIb CUJIbI TPEHUSA FTp 1 KakK
HAIIPABJICH BEKTOP 3TOM CHUJIbI?

75‘ 1. 0
— — 2. 2H;BnpaBso
‘ " F 3. 2 H;Bne.o.
4. 4 H; BnpaB.o.




(EI'2 2001 r.) A16. B Tabnuiie 3apuKCUpPOBaHbI 3HAYCHUS CUIIBI
IPUTSKEHUS 3apsP)KEHHBIX TEJ PU PA3HBIX PACCTOSHUSIX MEKIY
HUMU. Kakol BBIBOJI O CBSI3U CHJIBI U PACCTOSIHUSI MOKHO CJI€IaTh MO

3TOU TabIHIE?

r(cMm) | 1 2 1 10
F(H)|[10-%]2.3-10°|0.6:10°| 10-1°

cuna ovYeHb Mana u ee MOXXHO He y4YuTbIBaTb
curna yMeHbLUIaeTcsi C pacCTostHNEM
3aBMCMMOCTb HE NPOCIEXMNBAETCS

npu r 6onbwe 10 cm cuna obpaulaetca B O

b=



2001 r. A32. ITmorHocTs OamOyka paBHa 400
kr/M°. Kakoil HanOGonbLIMi IPy3 MOKET
[IepeBO3UTH 0AMOYKOBBIN ILIOT IuIomanso 10 M
1 Touaou 0,5 m?

1. 5000 Kr m=V-p

2. 3000 Kr V=S-h=10mM?-05mM=5M°
3. 2000k m =5 M2 - 400 kr/m® = 2000 Kr
4. 80 Kr



2002 r. AZ2. Ha puc.A noka3aHbl HaIlpaBJICHUS
CKOPOCTH U YCKOPEHU TeJIa B JaHHBIA MOMEHT
BpeMeHHu. Kakast u3 crpenok (1-4) Ha puc.b
COOTBETCTBYET HAIIPABJICHUIO PE3YJIBTUPYIOIIECH
BCEX CUJI, ACHUCTBYIOIIUX HA TEIO.

A
— A
/v

>~ W N
~ W N -

9
a

Puc.A Puc.b



2002 r. A2 (KMM). Kakue u3 BeIu4uH
(ckopocth, cuiia, yeKopeHue, nepeMenieHue ) opu
MEXaHNYCSCKOM JIBMXKCHUH BCET/Ia COBIAAAIOT 110
HaIPaBJICHHUIO

1. Cwuna n cKopoCTb
Cuna v yckopeHue
Cvna v nepemMelleHne

YcKkopeHue u
nepemMelleHmne

> W b



2002 r. A3 (KHM). IIpu cBOOOgHOM ITaACHUM

YCKOPEHME BCEX TE€JI OQUHAKOBO. DTOT (PAKT
OOBSICHAETCSA TEM, UYTO

1. 3emMnga UMeeT o4eHb BosbLLYH Maccy
Cwvna TshKecTu npornopumnoHarnbHa Macce Tena
Cwvna TshKecTu nponopunoHanbHa macce 3eMnu

Bce 3eMHble npeaMeTbl O4EHb Maribl No
CpaBHEHWUIO C 3eMI1EN

> L b



2002 r. A26 (EI'3). CKOpOCTh aBTOMOOMIISI MACCOM
500 xr u3MEHsIETCS B COOTBETCTBUH C I'Pa(hUKOM,

IIPUBEACHHBIM Ha pUCYHKE. OTIpeiennre
PABHOJICKCTBYIOIIYIO CUJ1Y B MOMEHT BpEMEHHU t = 3

C.

2l

OH
500 H
1000 H
2000 H

A

4T

v, M/c




(EI'D 2002 r., lemo) A4. IIpennaraercs aBa 0ObsICHEHHUS TOTO
HKCIIEPUMEHTAIBHOIO (PAaKTa, YTO YCKOPEHUE CBOOOIHOIO MAJICHUST HE
3aBUCHUT OT MAaCCHhI TEJI.

A. B coOOTBETCTBUH C TPETHUM 3aKOHOM HBIOTOHA J1Ba TEIIa
IPUTATUBAIOTCS APYT K APYTY C OJMHAKOBOW CUJIOM, IOATOMY OHHU U
najaaroT Ha 3EMAIO C OJJMHAKOBBIM YCKOPECHHUEM.

b. B cooTBeTCTBHU C 3aKOHOM BCEMUPHOTO TATOTCHUS CUJIA TSHKECTH
IPOIOPIIMOHAIbHA MAacCE, @ B COOTBETCTBUHU CO BTOPBIM 3aKOHOM
HproToHa ycKOpeHHEe 00paTHO MPONOPHHMOHAILHO Macce. [loaTomy
X00BIE TeJIa IPY CBOOOHOM MaACHUHN JBHUKYTCS C OJJTMHAKOBBIM
YCKOPEHHUEM.

Kakoe n3 HuX ABIISIETCS BEPHBIM?

Tonbko A
TOnbKo b
nA nb
HU A, HN B

b=



2 A s

2002 r. A27 (EI'D). I1o xakoi1 U3 IpUBEICHHBIX
(OpMYyII MOKHO pacCUUTATh CHITY
I'PaBUTAIMOHHOTO MPUTKEHUS MEXKIY JBYMS
KOpAOIIMH OJMHAKOBOM MacChl m?

F = Gm?/b?

F = Gm?/4b? b | b b
F = Gm?/9b?

b
-
HU NO O4HOMU U3
yKa3aHHbIX hpopmyn




2003 1. AZ. PakeTHBIN ABUTATEIIb IEPBOU
OTE€YECCTBEHHOM IKCIICPUMEHTAIIBHOM PAKETHI HA
YKUJIKOM TOILIMBE UMEN Cuily Taru 660 H.
CraproBas macca pakeTsl Obl1a paBHa 30 K.
Kakoe yckopeHue nproOperajia pakeTa BO BpeMs
BEPTUKAJIBHOI'O cTapra’?

1. 10 m/c?
2. 12 m/c?
3. 22 Mm/c?
4. 32 M/c?



2003 r. A3. IIpu yBennueHnu B 3 pasa
PACCTOSIHUS MEXKY LIEHTPaMU I1apo00pa3HbIX
OJTHOPOIHBIX TEJI CHUJIA TPABUTALIMOHHOTO
IIPUTSKEHUS ?

1. yBenuM4yMBaeTcs B 3
pasa

0. YMeHblUaeTcsa B 3 pasa
3. YyBenu4MBaeTcs B 9 pa3
4. yMeHbluaeTcs B 9 pas



2003 1. A3 (KHMM). Ha pucynke n3zoopakeH rpapuk
3aBUCAMOCTH MOJYJISl CKOPOCTH BaroHa OT BPEMEHH B
MHEPIUAIBHOM CHUCTEME OTcUueTa. B TeueHne Kakux
IIPOMEKYTKOB BPEMEHHU CyMMapHas CHia, JICHCTBYIOIIas

Ha BaroH CO CTOPOHBI APYTUX TEJ, PaBHSIACH HYIIIO,
€CJIM BarOH JIBUTAJICA NPSIMOJIMHENHO
. 0-t, t;—t,
V, M/C A 2. 0-t,

3.t —t,t —t,
| 4. Takux NpOMEeXYTKOB
BPEMEHMN HET

—_t
|
|
|
|
— — L — - -4
|
|
|
-




2003 r. A4 (KMM). B cocTosiHUM HEBECOMOCTH

> L b

BEC TeEJla paBEH HYJIIO

Ha TeJio HE ﬂeIZCTByPOT HUKaKne Ccursibl
chia TAXeCTU paBHa HYJIO

MaCCa TeJla paBHAa HYJHO



2004 r. A2 (AEMO). Ilox neiicTBreM

PaBHOJICHMCTBYIOIIEH CUJIbI, paBHOM 5 H, Teno Mmaccon
10 kT 1BMKETCA

1. paBHOMEPHO CO CKOPOCTbIO 2 M/C
PaBHOMEPHO CO CKOPOCTbLIO 0,5 M/C
PaBHOYCKOPEHHO C YCKOPEHNEM 2 M/C?
PaBHOYCKOPEHHO C yCKopeHuem 0,5 Mm/c?

> L b



2004 r. A3 (JIEMO). Komera Haxoauiaach Ha
paccrosgauu 100 mun. kM ot ConHua. [Ipu ynanennu
koMmeThl OT ColtHia Ha paccrosaue 200 MITH. KM cujia
MIPUTSKEHUS, IEUCTBYIOIIASA HA KOMETY

1. YMeHbluMnachb B 2 pasa
yMeHbLUMNach B 4 pasa
yYMeHbLUMNAch B 8 pa3
HEe N3MeHUNach

> L b



2005 . A2 (JIEMO). CKOpOCTB JIBIKHUKA TTPU
PABHOYCKOPEHHOM CIYCKE C TOpbI 3a 4 ¢ yBEJIMYWJIACh Ha
6 M/c. Macca abppkHuKka 60 kr. PaBHOJEMCTBYIOIIIAS
BCEX CHUJI, ACHMCTBYIOIIMX HA JILDKHUKA, paBHA

1. 20 H
2. 30H
3. 60H
4. 90K



2005 r. A3 (AEMO). Ha pucyHke npeactaBicH rpauk
3aBUCUMOCTH CHJIbI YIIPYTOCTH MPYKUHBI OT BEJIUYHHBI
ee aedopmaruu. JKeCcTKoCTh 3TOM NPYKUHBI paBHA

Fyups H#4
20 : 1. 0,01 H/m
0 ! 2. 10H/m
| 3. 20H/m
0500501 01502 Av.m 4 100 H/m



2006 1. A2 (AEMO). B unepuuaibHON CUCTEME
oTcyeTra JIBUXKYTCH ABa Teia. [lepsomy Teny Maccor m
cuiia F cooOmaeT yckopenue a. Yemy paBHa macca
BTOPOIO TEJ1a, €CJIM BJIBOE€ MEHBIIIAS CHJla COOOIIMUIa EMy
B 4 pa3a 00iblIee yCKOpEeHUE?

1. 2m
2. m/8
3. m/2
4. m



2006 . A2 (JIEMO). Ha kakoi ctaauu 1mojieTa B
KOCMHYECKOM KOpabJie, KOTOPbIM CTAHOBUTCS Ha
OpOUTE CIYTHUKOM 3eMJIH, OyJIeT HAOII0AaThCs
HEBECOMOCTb !

1. Ha CTapTOBOVI no3numn C BKIKOYEHHbLIM ABUIATENIEM
2. MNPU BbIXOAeE Ha op6|/|Ty C BKJTKOMEHHbIM ABUTaTeElleEM

3. Mpw opbuTanbHOM MOseTE C BbIKITHOYEHHbIM
asuratenem

4. MpW Nnocaake ¢ napaLltoTOM C BbIKMHOYEHHbIM
asuratenem



(EI'D2 2006 r., IEMO) A25. K nogBuKHOW BEPTUKAIBHONU CTEHKE
npu1okuian rpy3 Maccout 10 kr. KoagguimeHT TpeHus Mexy
rpy3oM 1 cteHkou paBeH 0,4. C KaKuM MUHUMAJIbHBIM YCKOPEHUEM
HaJ0 MEPEABUraTh CTEHKY BJIEBO, YTOOBI I'PY3 HE COCKOJIB3HY E

4 -10~° m/c?
4 m/C?

25 Mm/c?

250 m/c?

s L =




2007 r. A3 (JIEMO). ITapanmroTucT cnyckaeTcs
BEPTUKAJIBbHO C MOCTOSHHOM CKOPOCThIO 2 M/C.
CucreMy OTCYETA, CBA3AHHYIO C 3€MJIEU, CYUTATH
MHEPLHUAIIBHOM. B 3TOM citydae

1. BeC napalloTUCTa paBeH HYmHo

0. Cuna TSKeCTu, AeNCcTByoLWasa Ha
napalloTUCTa, paBHa HyIo

3. CyMMa BCEX CU, MPUNOXEHHbIX K
napaLUloTUCTY, paBHa HYMHO

4. CyMMa BCEX Cun, AeNCTBYIOLMX Ha
napaLuoTMCTa, MOCTOAHHA U He paBHa
HYIIO



2007 r. A4 (AEMO). [ns usMepeHus XeCTKOCTU
IPYKUHBI YYEHHUK cOOpajl yCTaHOBKY (CM. puc.1), u
OJBECUI K IpyKHHE Tpy3 maccoi 0,1 kr (cm.
puc.2). KakoBa KeCTKOCTb IPYKUHBI?

L0

il

s'vﬂano

- 43
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2007 r. A8 (JIEMO). bpycok maccoii 0,5 kr
IIPYKAT K BEPTUKAIBHOU CTeHE cruiion 10 H,
HaIpaBJICHHOW rOpU30HTaIbHO. Ko dpuimeHT
TPEHMS CKOJIbKECHHS MEXy OpYCKOM U CTCHOU
paBeH 0,4. Kakyto MUHUMAJIbHYIO CUJTY HA10
IPUIO0KUTH K OPYCKY I10 BEPTHKAIH, YTOOBI
PAaBHOMEPHO ITOJIHUMATh €r0 BEPTUKAIBHO
BBEPX?

1. 9H
2. [TH
3. 5H
4. 4H



(EI'2 2007 r.,, IEMO) A8. bpycok maccoii 0,5 kr nipuxar K
BEPTUKAJILHOU cTeHEe criior 10 H, HampaBiieHHOM TOPU30HTAILHO.
KoaphuieHT TpeHus CKOJIbKEHUS MEXTy OPYCKOM M CTEHON paBeH
0,4. Kakyro MUHMMAaJIbHYIO CHITY HaJ0 IPUIOKHUTh K OpYyCKY IO
BEPTUKAJIN, YTOOBI PABHOMEPHO MOJITHUMATh €TI0 BEPTUKAJIBHO BBEPX ?

1. 9H L
2. 7 H Rt
N=F
3. SH
4 4H Er’zm_)9+uﬁ=m_.g)+”ﬁ
FEE=mg + pF

M
E. =05 KI‘-9,8? + 0,4-10H =9H




2008 r. A2 (AEMO). Ilox aeiicTBueM

PaBHOACHCTBYIOIIEH CHIIbL, paBHOU 5 H, Teno
Mmaccou 10 Kr aBUxkeTcH

1. paBHOMEPHO CO CKOPOCTbIO 2 M/C
PaBHOMEPHO CO CKOPOCTbLIO 0,5 M/C
PaBHOYCKOPEHHO C YCKOPEHNEM 2 M/C?
PaBHOYCKOPEHHO C yCKopeHuem 0,5 Mm/c?

> L b



2008 r. A3 (AEMO). Ha pucyHke npuBEICHEI
yCIIOBHBIC M300pakeHUs 3eMIIn U JIYHEL, a Takxke
Bekrop F cuibl mputsbkenus Jlynsr 3emiien.
M3BecTHO, 4TO Macca 3emun npuMmepHo B 81 pa3
Oouibie Macchl JIyHbL. Broins kakoi ctpenku (1
WJIN 2) HapaBjeHA U YEMY paBHA O MOJIYIIO
CHJIa, ACHUCTBYIOMIAS HA 3€MIIIO CO CTOPOHBI
JIyHbI?

. 1. Bponb 1, paBHa Fn
1 m 0) Fj 2. Bponb 2, paBHa F
- w > 4—@ 3. Boosnb 1, paBHa 81Fﬂ
4.

BOOMb 2, paBHa




2008 r. A4 (JIEMO). Teno paBHOMEPHO ABUKETCSA MO
IIOCKOCTU. Cuila IABICHUS TEIA HA ITNIOCKOCTh PaBHA
20 H, cuna tpenus 5 H. Koaddunuent Tpenus
CKOJIb)KCHMS PaBCH:

1. 0,8
2. 0,25
3. 0,75
4. 0,2



2008 r. A8 (JIEMO). I1ocine Tonuka OpyCOK CKOJIL3UT
BBEPX 110 HAKIIOHHOU IUIOCKOCTH. B CHUCTEME OTCUETA,
CBSI3aHHOU C ITIOCKOCTBIO, HAIpaBJICHUE OCH 0.X
ITIOKA3aHO Ha JICBOM pUCYHKe. HampasiieHust BEKTOpOB
CKOPOCTH OpYyCKa, €ro YCKOPEHUS W
PABHOACUCTBYIONIEH CUIbI TIPABUJIBHO ITOKA3aHbI HA
PUCYHKE !




2009 1. A2 (IEMO). bpycok 1eXUT Ha IIEepPOXOBATOM
HaKJIOHHOH orope (puc.3). Ha Hero gencTByOT 3 CHUJIBI:
CHJIa TSHKECTH M0 , CHla yOpyrocTyd onopsl N U cuiia
TpeHus F. Ip Ecim OpycoOK IIOKOUTCSI, TO MOIYJIb
PABHOJICHCTBYIOLICH CrI rp 1 TE PABEH:

N,

N cos a;

N sin a;

SRS




2009 r. A2 (IEMO). IlonocoBoi Maraut
MaCCOU M MOAHECIIN K MACCUBHOU CTAJIbHOM
mmTe Maccon M. CpaBHUATE CHITY J€HCTBUSA
MarHuTa Ha IJIATY £, C CUIION JCUCTBUS IUTUTHI

Ha Mardur F 2'

1. F =F,
2. F,>F,
3. F,<F,
4. F1 _m
F, M




2009 r. A2 (IEMO). IIpu ABM>KSHUHU MO
TOPU30OHTAJIBHOW ITOBEPXHOCTH HA TEJIO MACCOU
40 Kr 1eMCTBYET cujia TPEHUSA CKoIbxeHus 10 H.
Kakou cTaHeT cuiia TPEHUS CKOJbXEHUS IOCIIE
YMEHBIIICHHUS MACChl Tella B 5 pas, eciu
KOA(P(PULIMEHT TPCHUS HE U3MCHUTCS?

>~ W N
co A N B
1



2009 r. A3 (AEMO). Bo ckoabKo pa3 cuja NpUTSKEHUS
3emutn K CoJIHITY OOJIbIIE CUIIbI IPUTSKEHUS MepKypus
Kk Conniry? Macca Mepkypus coctaBiseT 1/ 18 macchl
3eMiIH, a pacnoa0keH OH B 2,5 pa3za oimmke k CoiHiLy,
yem 3eMuId.

B 2,25 paasa;
B 2,9 pasa;
B /7,5 pas,;

B 18 pas.

b ol



2009 r. A4 (IEMO). Macca niasnets! 1i1rok B 2
pas3a MEHbIIIE MacChl 3€MJIH, a IEPHUOJ]
oOpalllcHUs CITyTHHUKA, IBHKYILECTOCS BOKPYT

[ i1roka 1o HU3KOM KpyroBor opOUTe, COBIIAAACT
C IEpHUOAO0M OOpaICHUS AHAJTOTUYHOIO
cryTHHUKA 3eMiid. OTHOIIEHUE CPEIHUX
IJIOTHOCTEH [1imroKa n 3emiin paBHO:

1. 1
0. 2;
3. 0,5;
4. 0,7



2010r. A2 (AEMO). CaMoJIET IE€TUT O OPSIMOM C
IIOCTOSHHOU CKOpPOCThIO Ha BhicoTe 9 000 M. Cucremy
OTCUYETA, CBA3AHHYIO C 3EMJIEU, CUUTATh MHEPLIUATIbHOM.
Kakoe u3 cienyromux yTBepKACHUN O CHUJIax,
JNEUCTBYIOIIMX HA CAMOJIET B 3TOM CJIy4ae, BEPHO?

1. Ha camonet He gencTByeT cuna
TAXKECTMW.

2. Cymma Bcex cur, JENCTBYOLIUX Ha
caMOneT, paBHa HyIHo.

3. Ha camoneTt He OeNCTBYIOT HUKaKKNe
CUnbI.

4. Cwuna TSXeCTu paBHa cune
Apxumena, 4ENCTBYIOLLEN Ha
camorser



2010 r. A3 (peniet). B uHepunaabHOM CUCTEME OTCUETA
cuiia I coobmaer Teiry maccou m yckopeHue a. Ecim
Maccy TeJia ¥ ICHCTBYIOIIYIO HA HETO CUJIY YMEHBIIUTD
B Z pasa, TO YCKOPEHUE Telia

1. HEe U3MEHUTCH
yBENUYNTCA B 4 pasa
YMEHbLUMTCS B 4 pa3a
YMEHbLUNTCS B 8 pa3

> L b



2010r. A3 (IEMO). IIpu uccieqoBaHuu 3aBUCUMOCTH
CHJIBI TPEHHUST CKOJIBKCHUS Fmp OT CUJIBI HOPMAaJIbHOTO
naBieHus F, ObLIH MOTyYCHBI CIIETYOIINS TaHHbIC:

Fm. H 0.2 04 | 06 0.8
F.H 1.0 | 2.0 3.0 | 4.0

3 pe3yabTaToB UCCIEA0BAHUS MOKHO 3aKIFOUUTh, YTO
KOA(POULIMEHT TPEHUS CKOJIbKCHHUS paBEH

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



2010 r. A3 (penet). Y noBepxHOCTH 3€MIJIM Ha
KOCMOHAaBTA JIEUCTBYET IpaBUTaliMOHHas cuna 720 H.
Kakas rpaBuTaiiioHHas Cuja JEUCTBYET CO CTOPOHBI
3eMJIM Ha TOTO K€ KOCMOHABTa B KOCMHUYECKOM KOpaoiIe,
KOTOPBIA HAXOJIUTCA HA PACCTOSIHUU ABYX €€ PAAUYCOB
OT 3€MHOM MMOBEPXHOCTH ?

1. 360H
2. 240H
3. 180 H
4. 80H



2010 r. A2 (penet). Ha neBoM pruCyHKE npe/ICTaBICHBI
BEKTOPBI CKOPOCTH U YCKOPEHUSA TEJIA B UHEPLIMATIBHOM
cucTeMe orcueTa. Kakon u3 yeTblpex BEKTOPOB Ha
[IPABOM PUCYHKE YKA3bIBAET HAIPABIIEHUE BEKTODY,
PABHOJICUCTBYIOILEH BCEX CUJI, JICUCTBYIOIMX HA 3TO
TEJIO B 3TOM CUCTEME OTCYETa?




2010 r. A3 (penet). /IBa MajeHbKUX IIapHUKa MACCOM 1
KQKIbI HAXOAATCS HA pACCTOAHUY T APYT OT Apyra u
IPUTATUBAIOTCS ¢ cuior F. KakoBa cuia
I'PABUTALMOHHOIO IIPUTSIAKEHUS JIBYX APYTUX MIAPUKOB,
eclii Macca oJHoro 3 m, macca apyroro —m,/ 3, a
PACCTOSTHUE MEXKY UX LIEHTpamMu 3 17

1. F/3
2. F/9
3. 3F
4. 9F



2010 r. A3 (penet). /IBa MajeHbKUX IIapHUKa MACCOM 1
KQKIbI HAXOAATCS HA pACCTOAHUY T APYT OT Apyra u
IPUTATUBAIOTCS ¢ cuior F. KakoBa cuia
I'PABUTALMOHHOIO IIPUTSIAKEHUS JIBYX APYTUX MIAPUKOB,
eclii Macca oJHoro 3 m, macca apyroro —m,/ 3, a
PACCTOSTHUE MEXKY UX LIEHTpamMu 3 17

1. F/3
2. F/9
3. 3F
4. 9F



2010 r. A7 (nemo). OnuHakoBEIe OpYCKH, CBSI3aHHBIE
HUTBIO, JIBUKYTCH MO JIEUCTBUEM BHEIITHEN CUJIBI F 11O
IJI4JIKOM TOPU30HTAIBHOM MOBEPXHOCTU. Kak n3MeHuTCs
CHJIa HATSDKCHUS HUTU 1, €CIIM TPETUH OpYCOK
MIEPEJIOKUTH C TIEPBOIO HA BTOPOW ?

1. YMEHbLUNTCA B

1,5 pasa g 3 s
2. YMEHbLUNTCA B T F
2 pasa 2 — 1
3. YBENnu4uTCA B 2
pasa

4. yBENnU4NTCS B 3
pasa
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