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O6bsicHeHus K 3agaHuam no P3SN KE npo6Horo
TecTnpoBaHna «3UNTM3AIM»-2012 (6e3 Tem 11 Knacca)

1. b

Ha rpajwmke wusobpaxeHa (YHKUMA NPOEKUMU CKOPOCTU MPU  PaBHOMEPEMEHHOM
ABVDKEHMU, T.K. rpadmk yObIBaOLMIA, TO 3TO [ABMXKEHWME paBHO3aMeneHHoe. O6LWniA BUA 3TOW
QYHKUMN: v, (t) = voy + ayt.  BbINWWEM  uYniCNeHHble  NapameTpbl A8 3TOW  (hyHKLWK,

BOCMO/b30BaBLLMCh rpaqleOM' Vox = 2 (M/C) — TOYKa NepeceyeHnss rpafimka C OCbl OpAMHAT,

Av 0-2
a, :E = —05( ) — OTHOCUTE/IBHO TOYEK nepeceyeHnsa C OCbHo a6CLI,VICC N OCbH OpAuHaT.

MoacTaBnisiemM 3TV NapaMeTpbl B 06LLMiA BKA 1 nonydaem: v(t) = 2 — 0,5t.

2. B

Monb3yemMcsi TeM (hakTOM, UTO MPU KPUBOSIMHENHOM [ABUXXEHWM CKOPOCTb Hanpae/eHa rno
KacaTe/lbHO K TPaeKTopun (HanpaB/ieHWe NosneTa 3afaHo BEKTOPOM HauaslbHOW CKOpOCTH), M
MoNMyunm HarpaeneHne No2. YCKOpPeHWeM Mpu ABWXEHUW Nop AeACTBUEM CUMbl TsHKecTu (a
Teno, GPOLLEHHOE NOJ YrNOM K FOPU30HTY, OTHOCUTCS K 3TOMY TWMY) SIBNSIETCS YCKOPEHUe
CBOGO/IHOTO NafIEHNs!, @ OHO HaNPaB/IeHO BHW3 K NOBEPXHOCTU, MMEEM HanpasneHue Ne3.

3. b
4. A
®opmyna YCKOPeHNs CBo6op,Horo nafileHnst B 3aBUCUMOCTM OT BbICOTbI NOAbEMA Haj
C10-11,_ 133410%
MOBEPXHOCTbLIO NNAHETbI: g = G(MH)2 6,67 - 10 05 r057 100 =
=20 (M/c?).
5. r

N306pasnm cXemaTUUecKuil BUf CBEPXY Ha MPOXOXAEHWE KPYroBoro rosopota. W3-3a
[BWKEHVS N0 KPYroBoli TpaeKTOpPUM BO3HNKAET

LlEHTPOCTPEMUTE/ILHOE YCKOPEHWE 1 Ci/Ia TEPHWSA, HaMpaB/ieHHas AT
K LEHTPY BpaLLeH1st 1 NPOTUBOAEICTBYIOLLAS LIeHTPOBEXHOI cure, —
KOTOpas BbITA/IKNBAET Te/0 OT LiEHTPa BpaLLieHus. 3anuiiem BTOpoii )
3aKOH HbloTOHa: -
F

— — — p
ma, = Fy, :m——,umg = v =/ugR =+/0,2- 10 - 200 = 20 (M/<). /
6. B

PaccTaBuM CW/bl 1 3aniLLEM NEPBOE YC0BUE PaBHOBECKS (BTOPOIA 3aKOH HbOTOHA) AN
MOABUXXHOIO 6/10Ka U AMHAMOMETPA:

F=T . oF B NSNS
{ZT = (mg +mpg ~ 2F = metmdg me =70 m =
=225 _ 95 =0,05 (kr) = 50 (r).
7. A ? A ? T
dopmyna AN MOLHOCTU CUMbI TATU:
N, _ 8N
N =FEgmy-v Frarnz :v_22:2711:4Fmrm1- +
CnefoBaTenbHO cuna TATW YBENMUNTCA B 4 pasa. vE

ms +m.)g
8 A (mg g

TopmoXeHne aBToOMOobMNA npounsoLno BcneacTsmne ,U,GVICTBI/IFI CUNbl TPEHUA. 3HAYUT,

N3MEHEHEe KUHETUYECKON SHEePrm MepeLLsio B pa60Ty CUNbI TPEHUS:
v2 30

= _ —g-m2 ¥ _ _
A = AE, umgS =0 > S_Zug 20310 = 150 (m).
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9. B
3anuiuem paBeHCTBO MMApPOCTaTMYECKMX AaBMEHUIA NO 3aKOHY Mackansi OTHOCUTENbHO
o h
rpaHuLbl pasaena XnMaKocTen: p; = p, pPsghy = pygh, P = % =
2
__1000-0,045 __ Kr
=05 900 (M3).
10. B

OGN BAA PYHKLMN MEXaHNYECKNX KONebaHWii KOOpaMHaTbI:
x(t) = Acos(wt + ¢,). CnegosaTenbHO, w = g T= %ﬂ =4 (c).

11. r
Tak Kak 3a 0fHO KonebaHue MyTb TOYKN COCTOUT M3 YETbIPEX aMMINTY[ KonebaHus:

[ = 4AN. YacToTa KonebaHuii: v =¥ N = tv. Torga:
[ =4Atv =4-0,002-3-500 = 12 (m).

12. r

13. b
Mpy JOCTVKEHUM CKOPOCTEA GNM3KMX K CKOPOCTM CBETa B BaKyyMe HabnHogaercs
PENATUBUCTCKMIA 3(hEKT YMEHbLUEHNS ANMHbLI Tena BAONb HanpaBfeHWs ero ABWKEHWs | =

Lo |1— (%)2.

14. B
MonspHas macca yrnekucnoro rasa (CO,): M =12 - 1073 +
+2.16-1073 = 44 - 1073 (). KonmuecTso BellecTBa: v = = = —=— = 25 (Mo/ib).
MOJ/b M 44-10
5. T

Mcxoas 13 nponopuuoHanbHocTu: E ~kT — MOXeM YTBEPX/aTh, UTO NPY YBEIMUYEHUN
TemnepaTypbl rasa B TpW pasa CPefHss KBagpaTh4Has KMHETUYECKast SHeprus ABUXEHUS €ro
YaCTML, TaKXKe BO3PACTET B TPM pasa.

16. b
14
Ha rpajuke un3o00pakeHa ¢yHKUMSA: 7 = const, KOTOpaA fBNAETCA ypaBHEHMEM
1306apHOro npovecca.
17. b
3anvwem 3akoH MeHgeneeBa-KnaneipoHa COCTOSAHWS MAeaNIbHONO rasa:

.103.2.10~3.20-10~3
pV — ERT T = pVM — 830-10°-2-107°-20-10 = 200 (K) — —739C
M mR 0,02-8,3

18. A

Pa6oTa rasa 3a LKA Mo rpadviky B KOOPAMHATaX p-V HaxoguTcs, KakK nioLaib BHYTpK
rpacpvka. LInkn umeet hopmy NpsIMOYrofibHOrO TPeYro/bHUKa, No3ToMy:

1 _

A=5-3-10 3.4.10° = 6103 (Ox) = 6(kOX).
19. r

CornacHo (M3MYECKOMY CMbICNY YAENbHO TennoeMKocTn (KONMWYecTBO TemnsoThl,
He0GXOAMMOE [/ HarpeBaHMsl OfHOTO KWorpamMma BELUECTBa Ha OAWH KeNbBUH) UMEEM, UTO
[N HArpeBaHus CTaNbHOM AeTanM Heob6X0AMMO 60fbliee KOMMYECTBO TEMIOThl, YeM [
Me/IHOI TOW e MacChl U Ha TY Xe pasHuLLy Temnepatyp.

200 A
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Bocnonb3yemcsa d)opmynon MEXaHNYECKOro Hanps>XeHna B CEHEHNN TeNa:

106
oc=E-le] E= % = 4;5032 = 95 -10° (Ma) = 95 (I'Ma). [aHHble B3ATbI C FpacmKa.

21. b

Mo NpuBefEHHOW CXeMme 3KCMEepUMEHTa BMAHO, YTO BbICOTA MOAbEMA >KWUAKOCTW B
KanunnspHoi Tpybke camas 6onbluas B MEpPBOM C/y4vae, MOMEHbLUe BO BTOPOM U camas
ManeHbKasi B TPeTbeM. B TpeTbell TpyOke HaGNOAAETCH OMyCKaHWe XWMAKOCTW, 3TO FOBOPUT
/Wb O TOM, YTO XXMAKOCTb HE CMauMBaeT MaTepuan TpybKW, a Ha CpaBHMBaHWE YPOBHS
KNKOCT OTHOCUTENIbHO €€ MOBEPXHOCTM B COCYAe C APYTUMU ClyyasiMM 3TO He BAMSET.

20
V|CXO,CI,H n3 qJOpMyﬂbI BbICOTbI I'IO,D,'beMa/OI'IyCKaHVIH XNAOKOCTU B Kanwunngape: h= E — JIETKO

cllenath BbIBOA, UTO KOI(DMMLMEHT MOBEPXHOCTHOrO HATSHXKEHMS, TeM 6O0/blue, YeM 6O0nblLe
N3MEHEHWE YPOBHS XWNAKOCTM OTHOCUTENbHO €8 MOBEPXHOCTU B COCY/E.

22. I
Mo 3aKOHY COXpaHeHMs 3apsfa Mexay OAMHAKOBbIMK MNPOBOAHWKaMK  3apsj

pacnpegennTca paBHOMEPHO M BCE LLaPUKK NMonyydat OANHAKOBBIE 3apsaibl:
+q,+ 1,54+5-2
qi = q3 = g5 = 2R = 222 = 1,5 (HKn),

23. b
Ha ¢oTo npuBeaeH 3neKTPOMETP, KOTOPbI/ MO3BOMSET OLEHMBATb BEMNUMHY 3apsifa
Tena, KOTopas U3MepsieTcs B Ky/NOHax.

24, r
3anuwem 3akoH [xoyna-SleHua:
2 _ Q _ 1800 _ _
Q=I"Rt R=;=575,,=1000 (Om) = 1 (kOm).
25. B

T.K. amnepMeTp [0/MKeH ObiTb MOAKIOYEH NOCNEA0BATENbHO K YYacTKy W3MepeHus
CWMbl TOKa, @ BONbTMETP Mapa/ieslbHO K y4aCTKy M3MepeHMs HanpsbkeHus, To oba mpubopa
MOAKNHOYEHbI He NMPaBU/IBHO.

26. A

BoccTaHOB/IEHWE MOMIOXEHUS IMH3bI U ee (DOKYCOB HAUYMHAETCA C COELUHEHUS NIMHWEN
(1) npeameTa 1 ero n306paXxeHNUs 40 NMepeceyeHns ¢ rNaBHOM OMTUYECKOW OCblO — 3TO U ByaeT
ONTUYECKUIA LEHTP NMH3bl (2), T.K. Ny4, KOTOPbIA MNPOXOAMT Yepe3 LEHTP JIMH3bl He
rnpenomnseTcs. 3aTemM Ha CXeme CTPOUTCA NIMH3A (HO Mbl eLLe He 3HaeM Kakoro OHa Tuna), nocne
3TOro ONycKaem Nyy 13 npegmeTa Ha IMH3Y NapafeNbHO FaBHOM ONTUYECKOW ocK (3), 1 yepes
TOYKY NnepeceyveHns C IMH301M (4) NPOBOAMM NIMHUIO U3 N300padKeHNS NpeamMeTa L0 nepeceveHms
C FNaBHOM ONTUYECKOW ocbto (5) — 3TO U ByAeT (DOKYC NIMH3bI, T.K. Ny4n, NajatoLime Ha SIMH3Y
napasnenibHO rNaBHON ONTUYECKON OCU MPOXOAAT Yepe3 ee (okyc. MocKobKy (POKYC oKasancs
Mo ApYyryto CTOPOHY OT npeAMeTa OTHOCUMTE/IbHO /INH3bI, TO OH SBMSETCA AEACTBUTENbHbIM, a
NNH3a cobumpatoLeid. Mocne 3Toro CTPOMM CUMMETPUYHO BTOPOI (POKYC NINH3bI (6) U BUAUM, HTO
NMpegMeT OKasaica Mexzay (POKycoM U nvmso& Bce atanbl NOCTPOEHUs NMPOHYMEPOBaHbl Ha
NPVYBEAEHHON CXeME. S

v

3ameuane. MOXHO 060iiTICH 1 6e3 Takoro FPOMO3AKOr0 MOCTPOEHWS, ECAIM MOMHUTB
BCE TWUMbl KNAacCU(MKALMKN W306PAKEHUIA B TOHKUX JNMH3aX. YBENMYEHHOE U MpsMoe
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N306paXKeHMe MONYy4aeTCcs TOMbKO B COOMPAtOLLEN NMH3e AN NpeaMeTa, HaXOAALErocs Mexay
ee (DOKYCOM 1 CamMOi /IMH3OMA.

27. A B BT [

[N NpaBUNLHOFO HAXOX[AEHWS COOTBETCTBUIA HEOBXOAMMO
BNafeTb hopMynamm u3 pasgena «KuHematmka.

A~ LODN -

28. A B BT J

MpaBunbHble COOTBETCTBUA MNOAGUPAOTCS, €CM  MOMHUTH
(opmynbl AN noTeHunanbHol  sHeprum  E, = mgh U

2

mv

KWHETUYECKON 3Heprum Ej = Tena. Kpome 3Toro,

H906XO,CI|I/IMO MOHMMaTb, YTO MPW B3/1ETE TE€/10 TOPMO3UT, MNPU
nageHnn YCKOpPAETCA, B BerHeVI TOYKE TpPaeKTopun €ero
CKOPOCTb Ha MrHOBEHWE paBHa HYMIO, a Mocne nageHna Ha
3EMJTHO N CKOPOCTb U BbICOTa Te/la OTHOCUTE/IBHO MOBEPXHOCTU
paBHbI HYIHO.

A OLODN -

29. AB BT ]

O6LmMin BUA NepBOro 3aKoHa TepPMOAMHAMUKM: Q =AU+ A.

Ana n3otepmmnyeckoro npoecca: AU = %VRAT =0 (T.K.AT =
0) Q=A.

[ns agnabatHoro npouecca: Q = 0 (no onpegeneHno) 0 =
AU+ A A=-AU.

[ns n3oxopHoro npouecca: A =pAV =0(T.K. AV =0) Q=
AU.

Ona  wn3obapHoro npouecca: Q =AU+ A, T.K. HUKaKUX
YMPOLLEHNIA cpean TEPMOLNHAMUYECKNX BEMYNH HET.

A wwDN -

30. A B BT [

[ns npaBuibHOro nogbopa COOTBETCTBUI HEOOXOAMMO 3HaHWe
TEXHNYECKMX CBOMCTB MPOCTENLLNX 3/1eKTPONPUOOPOB:

Avog cnyXuT Ans nporyckaHus Toka B OAHOM W3
HanpasfneHnii (BOONMb TaK Ha3blBAaEMOW «CTPESIKU» Ha €ero
CXeMaTUYeCKOM W300paXKeHWUn), T.e. B CTOPOHY MPOMyCKaHus
TOKAa WMEeT MNpaKTUYeCKM HYNeBoe COMpOTWMBIEHME, a Mpu
06paTHOM — CONPOTMBEHNE 6/IN3KOE K BECKOHEYHOCTMW.

BonbTmeTp cobupaeTca Takum 06pa3om, 4TOObl ero
CONPOTMB/IEHNE 6bII0  MaKCUMa/IbHO  6ONbLWINM, T.K. Npw
napanieflbHOM MOAK/KOYEHUN K YYacTKy U3MepeHusi OH Torga
MUHUMa/IbHO BNUSAET Ha LeNb.

PeocTtaT — 310 npubop L4189 pPerynmpoBaHus CONPOTUB/IEHUA Ha
yyacTKe Lenu.

AMnNepMeTp cobupaeTcd Takum 06pa3om, 4TOObI ero
COMNPOTMBI/IEHNE ObINo MUHUMa/IbHbIM, T.K. npu
nocnefoBaTe/lbHOM MNOAKMOYEHUN K Y4acTKy W3MEPEHWS OH
TOrja MMHUMa/IbHO B/IMSET Ha Lenb.

A WODN B
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31. 2 (c).
3anuiuem hopmy iy nepemMeLLeHns npu paBHOYCKOPEHHOM ABVXKEHMM C UCMO/b30BAHMEM
t2
yKa3aHHbIX B YCMOBMM  fAaHHbIX: S = vyt + aT % t?+vyt —S=0. MMonyunnu
06bIKHOBEHHOE KBaJpaTHOE YpaBHEHWE OTHOCUTENIbHO BPEMEHW. PeLLnM ero ¢ UCrosib30BaHnem
ANCKPUMUHAHTA:
. _ —voii\lvg+2a5 _ —Zi“)22+2'2'8 _ | 2 (C)
12 —4 (c) — HEBO3MOXHO'

- > CnepoBaTeflbHO,  MCKOMOe

paccTosiHMe 6yaeT NpoigeHo 3a 2 (c).

32. 27 (n).
3 rpamka BUAHO, UTO neprog KonebaHuin (Bpems 3a OAHY NOMHYK «BOMHY» KOCMHYCA)
T =60m-1073 (c). Mo dopmyne AnNs nepuoga KONEGaHWA MNPYXXUHHOrO MasTHUKa: T =

271\/% - m= L =80T 30 = 0,027 (kr) = 27 (F).

412 412

33. 1,2 (kr/md).
MO)XHO BOCMONb30BaTbCA Cpasy roTOBOM (HOpPMyNoW ANA AaBfeHWs rasa 4Yepes ero

1 _
MNOTHOCTb p = gpvz 1 BbIPa3UTb M3 Hee NIOTHOCTb rasa. Ho 3Ta (hopMyna He BCerfa Aaetcsi B
LLKO/MIbHOM Kypce B TakoM Bu/e. [03TOMY NOKaXKeM ee BbIBOJ, U3 OCHOBHOTO ypaBHeHMst MKT:

1 =2
p =;nmgv

3 paBeHCTBA KO/IMYECTBA BELLLECTBA B Pa3HbIX hopmax 3anmcu:

N N-M
- :% m=—_—. MoacTaBMM MOMYYEHHOE BbIPKEHME [N MacChbl B BbIPaXEHWe AN
a a
[aBIEHUS:
—1m —2_1 -2 _3p _310° _ Xr
p=3yV 3PV P = %2 = 5002 12 (M3)'
34. 504 (K).

3anuwem ase opmynbl gna KM Tennosoi MawyHbl U NPUPaBHSAEM UX:
- Tu—T, Ty T 24000-210
&% 100% = 5. 100% 1-X=1-Z T, =20 2N 5oh (K),
Qu Ty Qu Tu Qx 10000
35. 16 (cm).
T.K. 3apagbl OLHOMMEHHble, TO He BaXeH 3HaK 3apafa, KoTopbli OydeT
YpaBHOBELUMBATLCA, U OYEBUAHO, OH [O/DKEH ObiTb PACMONIOXEH Ha JIMHUWM MeXAy 3apsafamu

onmxke K 6onee cnabomy 3apsay.

5! Fi3 S Fa Oqz
v R
F13 =k |Q17|“2|Q3| \/7 \/ \/7
_ o laollasl = 19l — 2] 19,1 _ J142| =l p— 4107 . =
F3, =k ﬁ 2 ~ (R-1)? R Jlal+ial R=Trooriros 04

Fi3 = F;3;
= 0,16 (m) = 16 (cm).
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36. 0,3 (A).
CHauvana Haingem o6LLee ConpoTUBEHME LLENN:
_ R3Ry _ 23 __
Rys = R3+Rs  2+3 1,2 (Om) -t
LT 5
Ry34a =R; + R3, =08+12=2(0m) o— > 3 L1
— RezaRy _ 22 _
Riz34 = Rz34+Ry 242 1 (OM) _D—Eg]-
Rogu = Rs + Ryz34 =4+ 1 =5(0m) 4
O6Lasn crna Toka B Lienu no 3akoHy Oma 415 yyacTKa Lienu:
U 5
Logu, = R°6”* =-=1 (A) = I,,5, (no npaBuny NocneaoBaTe/IbHOIO COEAMHEHWS)
o6y,

Hanps»keHne Ha yyacTke 1234:
Uiz3a = liz34 - Riz34 = 1-1 =1 (B) = U,3, (N0 npaBuny napansiesnibHOro cCoeAHeHns)
Cwnna ToKa Ha yyacTke 234 no 3akoHy Oma [na yyacTka Lienu:

U 1
L3, = Rz:: =-=05 (A) = I3, (no npaBwuny nocneaoBaTeNbHOINO COEANHEHNS)

Hanps»keHne Ha yyacTke 34:
Usy =15, - R, =05-1,2=0,6(B) = U; (no npaBuny napansiesibHOro CoeANHeHNS)
Vckomas cuna Toka no 3akoHy Oma g yyacTka Lenu:

U 0,6
3= =75 =03(A).




