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I/IHCprICIII/Iﬂ II0 BBITIOJTHEHHUIO pa6o'rm

Jl1s1 BBIMIOTHEHHUS SK3aMeHAI[MOHHOM paboThl 1o (usuke oTBomuTCA 4 daca
(240 munyT). Pabora cocrout us 3 uacreil, BRIIOYA0IMNUX 35 3a1aHnil.

Yacre 1 comepskur 25 samammit (A1-A25). K rammomy 3samamuio maercs
4 BapuaHTa 0TBETA, M3 KOTOPHIX IPABUILHBINA TOJIHKO OIHH.

Yactb 2 cogep:xut 4 3agaunsa (B1-B4), B KoTopbIx 0TBET HEOOXOAHUMO 3aIIHCATD
B BHIe Habopa 1udp.

Yacts 3 cocrour u3 6 3amau (C1-C6), nns KoTopbix Tpebyerca IaTh
Pa3BepPHYTHIE PEIIEHMUS.

Ilpu BbUHCIEHHAX pasperraeTci HCIOJIb30BATh  HEIPOrpaMMHUPYEMbIi
KaJIbKyJIATOP.

BuumarenbHo mpoumTaiiTe KajKqoe 3ajaHve MW IpeajiaraeMble BapUAHTHI
orBera, eciiu oW umeTca. OTBedaiiTe TOIBKO IOC/IE TOTO, KAK BbI IMOHSIH BOIIPOC
¥ IIPOAHAM3UPOBAIHA BCE BAPUAHTHI OTBETA.

Bemmosnasiite 3amanus B TOM IOPAAKE, B KOTOPOM OHHM IaHbl. Kciau Kakoe-TO
3ajaHue BBI3BIBAET Yy Bac 3arpylHeHue, mnpomycture ero. K mpomyieHHbIM
3aJaHUAM MOYKHO OyIeT BEpHYThCS, €CJIH Y BAC OCTAHETCS BPeMs.

Bannbr, mnonydeHHble BaMuM 3a BBIIOJHEHHBIE 3aJaHUd, CYMMHUPYIOTCA.
ITocrapaiiTech BBITTOTHUTD KAK MOKHO 0OJIbIlIe 3aaHui 1 HAOpaTh HAubOIbIIIEe
KOJIMYECTBO (aLIoB.

sKenaem ycnexa!

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1

Huxe IIpUBEOEHBI CIIpaBO4YHbIE JJTaHHbIEe, KOTOPbIE MOTyT IIOHalIO6I/ITI)CH BaM I1pu

BBIIIOJIHEHWH PAOOTHL.

Hecarnanbie mpuUCTaBKH

®usuxka. 11 knacc. Bapuanr 1

CooTHollleHHE MEKIY PA3IHIHBIMA €THHAIIAMI

TeMIlepaTypa

0K =-273°C

aTOMHasd eJnHHIIa MacCChbI

laem = 1,66:10727 gr

1 aromuasa €INHHUIIa MACChl DKBHBaAJICHTHA

931,5 MaB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuir

anexTpoHa |9 1-10 %! kr = 5,5-10 4 a.e.m.

Hawnmeno- 0603ua- Mmuo:xu- Hawunmeno- 0603ua- |MuoxH-
BaHHE YyeHue TeJIb BaHHE YyeHue TEJIb
rura r 10° caHTH c 1072
Mera M 106 MUJLIH M 1073
KHJIO K 10 3 MHKPO MK 10_6
TeKTo r 102 HAHO H 107
fenu it 1071 ITHKO m 10712
Koucraursl
YHCIIO 7T nw=3,14
YCKOpeHre CBOOOIHOTO IaeHus HA 3eMire g =10 M/C2

IrpaBUTaAllMOHHAA IIOCTOTHHAA

G = 6,710 H-m%/xr?

YHUBeEpCa/JIbHasda ra3doBas IIOCTOSIHHAA

R = 8,31 [I:x/(Mmonp K)

nocroaHHaA BoasiMmana

k =1,3810"2% /K

IIOCTOAHHAA ABoranpo

N, = 61023 moms !

A
CKOPOCTH CBETa B BaKyyMe c=3108 Mm/c
K03 PHIMEHT ITPOIOPIIHOHATBHOCTH b= 1 _ 9-10° H-m2/Kn2
B 3arKoHe Kynona 4rg

MOJYJIb 3apsaia SIeKTPOHA (3JeMeHTAPHBIN
SIIEKTPUIECKUI 3aps)

e=1610"1° Kn

nocrosgHHaa Ilmanka

h =6,6103% Mx-c

© MHOO, 2011 r.

mporora  (1,673-10°27 kr = 1,007 a.e.m.
HeATpoHAa |1 675-1072 ®r = 1,008 a.e.M.
IlnoTHOCTH IIOJICOTHEYHOI0 Maciaa 900 RI‘/M3
BOJBI 1000 kr/v® |amoMuHUs 2700 ®r/m>
IpeBecuHsbl (cocHa) (400 Icr/M3 JKenesa 7800 RI‘/M3
KepoCHHa 800 kr/u° |pTyTH 13600 &r/m°
YaeabrHasa TEIIOEMKOCTE
BOIBL 4910 3 Ix/(xr-K) amomuana (900 ux/(kr-K)
Ibaa 2.1-10 2 Ix/(xr-K) MeH 380 ILsx/(xr-K)
sxemesa (640 [x/(kr-K) qyryHa 500 Id:x/(xr-K)
ceurana (130 I:x/(xr-K)

YaeabpHas TEIIOTA

napoo6pasoBaHuA BOALI|2 3-10 6 JIEN 5

IIJIaBJICHHUA CBHHIIA

2,5:10  Isx/wr

IIJIaBJICHUA JIbaa

3,3-10 ° T:x/kr

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1

HopmajsbpHBIE YyCIOBHA: [aBleHUE 10° IIa, remmeparypa 0°C

Moaspuasa macca

asora 28-1072 kr/momb KHCTIoposa 32-1073 kr/monn
aproua 40- 10_3 KI/MOJIb JIATHUA 6- 10_3 KI/MOJIb

Bozopofa  (2-107° kr/moms MoHO/eHa 961073 kr/momb
BO3IyXa 29-1073 xr/Moms HeoHa 20-10~2 kr/momn
renaus 4-1073 r/Mons YTIEKHCIOTO ra3a 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe No 1 nod
HOMepoMm 8binotHAemM020 eamu 3adanus (A1-A25) nocmasvme 3nax «X»
6 K.1lemouKe, HOMep KOMOpPOli coomeemcmaeyem Homepy 6bLOPAHHO020
eamu omeema.

_Al |

_A2 |

_A3 |

Marepuansaas Touka gsuxerca Broib ocu OX. Ilpoekius ckopocTu sToM
Toukn Ha ock OX wusMmeHseTca 1o 3akKoHY V(f)=-10+2¢, Touka B

HavyalbHBIAH MOMEHT BpeMeHH umesna KoopauHaty x = (0. 3aBucumocth
KOODPAWHATHI MATEPUATBHON TOYKH OT BPEMEHHU UMeEEeT BUJ

1) x(t) =—-10¢+ ¢ 2) x(¢) = 10— £*
3) x(r) =2¢+5¢° 4) x(1)=-10¢+2¢°

Kamenb OpolileH BEepTHKATHLHO BBEPX U JOCTUTAET HAWBBICIIEH TOYKH
TPaeKTOPHH B MOMEHT BpeMeHH /. Ha Kakom u3 npuBefieHHBIX TpadHUKOB

IPaBUIBHO OKA3aHA 3aBHCHMOCTD IIPOEKIIMH CKOPOCTH KaMHA Ha ock OY,
HalpaBleHHyl0 BepPTUKAIbHO BBEPX, C MOMEHTa OpOocKa [0 MOMEHTa
BpeMeHH 1,?

@ @ ©) @

Y}

Iy \
0 it 9 /r',, t 0 ty t

N1 2) 2 3) 3 4) 4

Teno, Haxopmsdleecsi HAJ IIOBEPXHOCTHIO SeMJIH HA BBICOTE, PABHOM
panuycy 3eMan, HadHeT CBOOOIHO IafaTh C YCKOPEHHEM, MOAYJIb KOTOPOTO

1) paBeH MOIy/aI0 YCKOPEHHA CBOOOOHOrO MajeHWs  BOIU3U
IIOBEPXHOCTH SEeMJIH.
2) Gonbllle MOAYJAA YCKOPEHHA CBOOOJHOTO IANeHWsa  BOIH3H

IIOBEPXHOCTH SEMJIH.

3) MeHsbIlle MOAYNsS YCKOPEHHs CBOOOAHOTO MafeHudA BOIU3H
IIOBEPXHOCTH SEeMJIH.

4) paBeH HyIIO.

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1 7

A4 | CucreMa COCTOMT W3 IBYX MaTePHANTBHBIX TOUYEK, BEKTOPBI
UMIIyIbCOB KOTOPBIX P U P, u300paskeHsl Ha pucynke. Ha P
KAaKOM U3 CJIEeAYIOIIUX PHCYHKOB IIPABHJIBHO H300paKeH
BEKTOP IIOJTHOTO MMILYJIbCA J 3TOH CHCTEMBI?

4

D1 2) 2 3) 3 4) 4

A5 | C HakIOHHOH ILUIOCKOCTH COCKATb3bIBaeT Opycok. Cmma Tamect: mg,
IedCTBYIOIIAs Ha 9TOT OPYCOK

1) coBepIaer moOJIOKUTEABHYIO PaboTy.
2) coepiaer OTpUIATEIBHYIO PabOTy.
3) me cosepiaer padboTy.

4) MOKeT COBEepINaTh KAK IIOJOKHUTENbHYI0, TAK M OTPHUIIATEIbHYIO
pabory.

A6 | Ha pucynke usobpaxeH rpaduk 3aBHCHMOCTH OT BPEMEHH KOOPIHUHATHI
Tela, COBepIIalomiero rapMonwdeckme Komebanusa. Ilepmon xomebammit
3TOTO Tesa paBeH

=0, |
1) 0,1 mc 2) 4 mc 3) 8mc

4) 0,2 mc

A7 | 3vmeneHne wuMIynbCa W3HAYAIBHO IIOKOMBIIETOCS TeJIa MacCod 2 Kr
cocrasmusger 1 kr-m/c. smeHeHre KMHETUUECKOM SHEPTHH HTOTO TeJIa PABHO

1) 0,25 I 2) 4 I 3) 1 I 4) 0,5 I

© MHOO, 2011 r.
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A8 TemnoBbiM JABHKE€HHEM Ha3bIBA€TCA
1) XaoTU4eCKOe IBMKEHHEe MOJIEKYJI 1 aTOMOB BellleCTBa.

2) nBUKEHHE MOJIEKYyJ, IIpM KOTOPOM IIPOMCXOIUT W3MEHEHWe
TeMIepaTyphl BelllecTBa.

3) nBW)KeHHE MOJEKYJ, KOTOpPOe BO3HHUKAET IIPH Iepefade BeI[eCTBY
HEKOTOPOTO KOJIMIECTBA TEIJIOTHI.

4) HaNpaBJIEHHBIA IOTOK SHEPTUY IIPH TEIIO00OMEHEe MEKIy TeIaMHu.

A9 | Ha VT —guarpaMme HoKasaH IpOIecC M3MEHEHHA COCTOTHUA V 2
upearbHOro rasa. Ha KakoM W3 HpHUBEIEHHBIX PHUCYHKOB
9TOT IIpOIlecC MPaBUIbHO n30bpasken Ha pT — nuarpamme?

O] @ ©) @

P A P p
! 1 2 : J
%
. v N\e
0 7T 0 T O T 0 T
D1 2) 2 3) 3 4 4

Al10 | Ha  pucymke  wusobpamen  rpaduk T K
W3MEHEHHUs TeMIIepaTypbl HEKOTOPOTO 3
BEI[ECTBA OT BPEMEHHM TIPU  €ro
HATPeBAHWM WM OXJIAKICHUH. B MOMeHT
Bpemenu t=(0  gamHOEe  BEIIECTBO
HaXOMWJIIOCh B  JKHUIKOM  COCTOSHWH. \
IIpoueccy kumenmsa sToro BemtecrBa Ha 300 6
rpad)rKe COOTBETCTBYET YIACTOK

1) 1-2 2) 2-3-4

I\-}>
S
wn

0 T, MHH

3) 1-2u4-5 4) 5-6

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1 9
A1l | UpeanpHblil Ta3 HAXOOUTCA B COCyZe, 3aKPHITOM IOABIKHBIM IIOPIIHEM.
Ha rxaxom u3 IIPUBEAEHHBIX HUXKE I‘pa(bI/IKOB IIOKas3aH IIpoiecc, B KOTOPOM

pabora, coBeplliaeMasi BHEITHUMU CHJIAMH HaJ ra3oM, PaBHA KOJHYECTBY
TEIJIOTHI, OTHAHHOMY STHM Ta30M?

p

1
\2
0 T

0 T
3) 3 4) 4

A12 | Upeanbuas temnosas mamnuaa, KITJ koropoit pasen 60%, ormaer 3a oguH
UK XOJOMUIBHUKY KoamdecTBO TemnoThl 40 xllx. Ilpu stom mamwmaa
coBepiaer PaboTy, PaBHYIO

1) 24 xllx 2) 60 xllx 3) =27 x]lx 4) =67 xllx

Al13 | Ha wempoBoxsdiieli HHUTH IIOABEIIEH MaJeHBKWH He3apsIKeHHBIN
MeTaIIMYeCKui Imapuk. K mapumiy, He Kacasich €ro, IIOZHOCAT
3apIKEHHYI0 MaIoYKy. Ha KakoM W3 CIeAyoIlIuX PHUCYHKOB IIPABHIILHO

H306pameH0 HOBOE€ ITIOJIOKEeHHEe 9TOTO mapmca?

@ ©) ©) @

D1 3) 1u?2 4) 3u4d
Al4 | C moMoIIbI0 TpexX Pes3ucTOpoB compoTuBieHreM 6 OM KaKIbIi MOMKHO

IIOJIYYHUTHh MUHHUMAJIBbHOE COIIPOTHUBJIICHHE, PABHOE

1) 0,5 Om 2) 2 Om 3) 30m 4) 6 Om

A15 | TIpamoit WpPOBOZHHK C TOKOM cmmoii / HaxoguTca B

OMHOPOAHOM MATHUTHOM TIIOJIe C WHAYKOueHd B :9'

(cMm. pucynok). Cuma Awmrmepa, medcTByIOIas Ha STOT 7
MIPOBOJIHUEK, HATIPABIEHA ®

1) mampaso (») 2) HameBo («) 3) BHu3 ({) 4) BBepx (1)

© MHOO, 2011 r.
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A16 | Cuna torka I B KomebaTeabHOM KOHTYype H3MEHSIETCA CO BpeMeHeM t
COTJIaCHO 3aBHCHMOCTH, H300pasKeHHOHM Ha pucyHke. Monyas pasHOCTH
TIOTEHITHATIOB MeXIy OOKIaikaMM KOHAEHCATopa yMeHbIIaeTci B
WHTEPBAJIe BpEMEeHH!

1, MA
0.4 e .
0 ! ! ! : /q
3 10 |5 200 1, MmKc
-0.4

1) or 0 mkc 7o 5 Mmrc u ot 10 MEc 70 15 MEC
2) or 0 mkc 7o 10 Mmkc
3) ot 10 mkc mo 20 mEc

4) ot 5 Mkc 1o 10 Mmkc u ot 15 MEC mo 20 MEC

A17 | IIpenmer II B Bume oTpeska pPAaCIONONKEH IApajaelbHO IJIABHOU
ontuyeckoir ocu (OO ' cobuparorieii nuu3bl JI, QokycHoe paccrosHue
KoTopoii paBHO F (cM. pucyHok). Mzobpaskenue mpeagmera

JI

0 F F o

1) meiicTBUTENBHOE W IIPEACTABISAET COOOH OTPE30K, HapaLIeIbHBIN
ocu O0".

2) MHHMOe U HpexcTaBIAeT coGoil 0TPe3ok, napamenasHsil ocu 00 .
3) meHlcTBHUTENBbHOE U IPEACTABISIET COO0H OTPE3OK, IJIWHA KOTOPOIO
0oJIbIIIe, YeM JJIMHA IIpeaMeTa.

4) MHHMMOE W IIPeACTaBIsgeT COOOM OTPE3O0K, MJIMHA KOTOPOrO MEHBIIIE,
yeM JIJIMHA ITpeaMeTa.

A18 | Cropocts pakers! oTHOcHTenbHO 3emiu paBHa 0,8c, THe ¢ — CKOPOCTB

ceera B Bakyyme. CKOpoCTh paCIpOCTpAHEHWsS Jyda IIPOKEKTOpa,
BKJIIOYEHHOTO HA 9TOH paKeTe ¥ HAIPABJICHHOTO BIOJb IBHKEHHUI PAKETHI,
OTHOCHUTEJIBHO 3eMJIU PaBHA

1) 0,2¢ 2) 0,4c 3) 0,8¢c 4) c

© MHOO, 2011 r.
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A19 | [InuHAa CBETOBOM BOIHEI IIPU €€ PACIIPOCTPAHEHUH B CTEKJIE C II0KAa3aTesieM
npenomnenus n = 1,5 pasaa 400 M. Bonma mepexomur m3 crekna B
BO3ayX. UeMy mociie 3TOro CTaHOBUTCS PABHOM YaCTOTa CBETOBOM BOJHBI?

1) 2510 I'y 2) 510 I'y
3) 7,510 I'y 4) 11,2510 I'n

A20 | Ecinu sueprusa dortona pasHa E, To qjmHAa ¢cBeTOBOU BOJIHBI paBHA

E he he hE
1) — 2) — 3) — 4) —
) hc ) E ) E? ) c

A21 | Ha pucyHke mpuBemeHbI CIIEKTPHI U3IYyIYeHUSI CMECH HECKOJHKHUX Ta3oB X,
a Tak:Ke M3BEeCTHBIX Ta30B 1 1 2. MoKHO yTBEP:KAATH, YTO CMECH Ta30B
CcMech razor X
ras |

ras 2

1) comep:xur ras 1, HO He COTEPKUT ra3 2
2) comep:KuT ras 2, HO He COmepP:k Ut ras 1
3) comepaut uras 1, u ras 2

4) =He comep:KUT HYU rasa 1, Hu rasa 2

A22 | dnepHble CUIBI HPUTIKECHUI JEHCTBYIOT MEXKITY
1) mpoToHaMu U BIEKTPOHAMH.

2) HeHUTpPOHAMU U 3IEKTPOHAMH.
3) mporoHamu, HEHTPOHAMH U BIEKTPOHAMHU.

4) mpoTOHAMY U HEHTPOHAMH.

A23 | Bo crombko pas Macca sapa %SMg 6oJIBIlIe MacChI Aapa 150B?
1) B 0,38 pasa 2) 80,42 pasa
3) B 2,4 paza 4) B 2,6 pasza

© MHOO, 2011 r.
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A24 | [lna ompeneneHWs HaIpaBIeHUS MATHUTHOH CHJIBI, JNEHUCTBYIOIIEH HA
TOUYEYHBIN IIOJIOKUTEIBHBIN 3apAf, MABMKYIIUMCA CO CKOPOCTHIO U B
OXHOPOXHOM MATHHTHOM IOJe C HHAYKIWEeH B, YeThIpe yueHHKa IIO-
Pa3HOMY TBITATHCh IPUMEHUTH IIPABUJIO JIeBOH pyku. Pesymbprar

n300pakeH Ha pucyHKe. Ha KakoM u3 NIpPHBEIEHHBIX PHUCYHKOB BEPHO
HCIIOIb30BAHO BTO IIPABHUIIO?

O) @

© MHOO, 2011 r.
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A25 | llna  SKCHEPHMEHTAIBHOTO  OIpEeNeseHHs  3aBUCHMOCTH  IIepuoja
konebanmit 7 MaTeMaTWYecKOT0 MaATHHUKA OT ero [OIWHBI [ y4YeHHUK

U3MepsJl BpeMmdA, B3a KOTOpoe MasaTHHUK coBepuian 10 KomebaHwil.
PesynbraTel mecatu Takux HM3MEpeHWH OH 3aHec B Tabmwuily. Berawmciaus
mepmo KojmeGaHWE IIa  KaKIOTO ciIydas, OH IIOCTPOMJI TIpaduk

3aBucuMocTu 7' (L) (cM. pUCYHOK).

] S

S e o
g i

2.0 169
TP
O]

100>

0705 1 15 2 Lwu

Kakoe(-ue) wu3  yTBep:KmeHHH  COOTBETCTBYET(-IOT)
3KcriepuMenTa’?

A. C YMEHBIIIEHHEM OJIWHBI MaTeMaTH4YE€CKOIrO0 MadTHHEKaA IIepuona ero
KoJIe0aHui yMEHbIIIAeTC.

B. Ilepuon xonebanuii T MagTHUKA IPAMO IIPOIIOPIIMOHAJIEH €ro AjIuHe L.

pesyabpTaTam

1) Toabko A
2) ronsko b
3) uA,ub
4) au A, 5u b

© MHOO, 2011 r.
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Yacts 2

Omeemom K 3a0aHusam Imoil  uacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnuwmume omeemwvt cHauana é mexcm
paoomuvi, a 3amem nepeHecume ux 68 0.1aHK omeemoe Ne 1 cnpasa om
HOMepa coomeemcmeynuiezo 3a0aHU, HAYUHAS C Nepeoll KJAemouKu,
6e3 npobenose u KAKUX-AUOO0 OONOJIHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 0mdenbHOU KaAeMOYKe 6 Ccoomeemcmeuu ¢
npueedéHHvIMU 6 0.1aHKe obpa3yamu.

Bl | Ilnockuit Bo3mymHBIH KOHAeHCATOp 06pa3soBaH AByMfA ILIACTHHAMH,
HECYL[UMH 3apsifibl +¢ ¥ —¢ U HAXOASIINMUCA HA PACCTOSHUU d IPYT OT
npyra. He usmenss 3apsijia Ha IiacTHHAX KOHAEHCATOPA M IUIOIIAAH €ro
ILUTACTHH, PAaCCTOSHHE MENKIy IUIACTMHAMH yMEHbINanT B 2 pasa. Kak
M3MEHSIOTCI IIPU 3TOM CleIylllne (QU3NIEeCKHe BeIUYUHBI: E€MKOCTb
KOHJIEHCATOpa, MOMYJIb PA3HOCTH IIOTEHIIMAJIOB MEKAY ILJIACTHHAMU
KOH/IEHCATOPA, MOIYJIb HAUPIKEHHOCTH BJIEKTPUYECKOTO IIOJS BHYTPH
KOHeHcaTopa?

Jasa  Kakmod BeJWYHHBI OIPENeINTe COOTBETCTBYIOIIHE XapakTep
M3MEHEHUST:

1) yBenuuyuBaercs;

2) yMEeHbBIIIaeTCs;

3) He U3MEHAETCH.

SanumuTe B TAOMHIly BBIOPAHHBIE HHUEMPHI IS KAKAOH (DU3HIECKOLH
BennuuHbl. [[udpbl B 0TBETE MOTYT TOBTOPATHCA.

PNSNYECKHUE BEJINYNHBI nx
N3SMEHEHUE

1) yBenmuumBaercs

A) eMKoCTBb KOHEHCATOPA

B) Momyns pasHOCTH TOTEHIMAIOB MEKIYy 2) yMeHbIIaeTcs

IINIaCTHHAMM KOHJeHcaTopa 3) HE H3MEHTOTCS

B) Momyns HaNpSKEHHOCTH SJIEKTPHYECKOTO
[10JI1 BHYTPH KOHIEHCATOPA

A b B

Ortser: |

© MHOO, 2011 r.
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ﬂ Ilo myre okpy:xHOCTH paguycoM R C IIOCTOSHHOHM CKOPOCTBHIO V' MBHIKETCA

aBroMoOuab. K 1moTONKy ero KaOWHBI Ha JETKOH HEPaCTSKUMOM HUTH
MOABEIIEeH TPY3HK, KOTOPBIM IIOKOHUTCA OTHOCHTEIHLHO aBToMoOWIA. Kak
M3MEHSATCS CJIeLyolue (DU3NYeCKre BeININHbI, €CIIH CKOPOCTD IBHKEHUS
aBToMmobuisa Oymer B 2 pasa O6oiblie: Yroia OTKJIOHEHHWA HHUTH OT
BEPTUKAJIM; MOIYJIb TEHCTBYIOIEH HA IPy3 CHJILI TAKECTH; MOIYJIb CHJIbI
HaTAXKECHUA HATUA?

Jnsa Kammoil BeIWdYMHBI OIPENeNNTe COOTBETCTBYIOIIMH XapakTrep
U3MeHeHHU:

1) yBenumuurcs;

2) YMEHBIIIUTCS;

3) He U3MEeHHUTCA.

3amnuiinTe B TAOMWIly BBIOpPAHHBIE ITM(MPBLI AJd KAKIOH (DU3HIECKON
BeanuuHbl. 1[udpel B 0TBETE MOTYT IIOBTOPATLCH.

OPUSNIECKHUE BEJINUYNHDBI nx
N3MEHEHUE
A) yrom OTKIIOHEHHSI HUTH OT BEPTUKAIH 1) yBenumuwnrca

B) momyns melicTByomied Ha Tpy3 CHIBI  2) YMEHBIIUTCS

THXKEeCTH
3) He U3MeHHUTCH

B) MOAYJIb CHJIbI HATAMKEHUI HUTU

A b B

Ortser: |,

© MHOO, 2011 r.

®usuxka. 11 knacc. Bapuanr 1 16

B3 SapsaiKeHHAA YaCTHUIlA MAacCOM m, HeCyliasd MOJOKUTEIbHBIN 3apan ¢,

OBIDKETCS — IEePHeHANKYJASPHO  JHHHAM  HHAYKIHKA  OZHOPOIHOTO
MAaTrHUTHOTO IOJI B 10 OKPYsKHOCTH panuycoM R co CKOpPOCTHIO V.

YcraHOBUTE COOTBETCTBHE MENKAY (DUBMYECKMMH BEIHYMHAMU U
¢hopMmysaMu, MO KOTOPBIM HX MOKHO paccumtarh. K Kamkmoil mosuimu
epBOro Ccrojbia momxbepuTe COOTBETCTBYIOIIYI0 IIO3HUIMI0 BTOPOTO W
sanuimuTe B TAOMWIly BHIOPAHHBIE LHU(MPHI 0] COOTBETCTBYIOIUMHU
OyKBaMu.

OPNSNYECKHUE BEJINYNHBI POPMYJIBI
A) MOAynhb MATHHTHOM CHJIBI, fedcrBymomei Ha 1) YV
YACTHILY RB
B) pammyc oxpy:xHOCTH, TO KOTOpO# nBHKETCH 2) MV
YacTHIIa B
q
3) 2nR
%
4) qvB

OtBeT:

© MHOO, 2011 r.
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B4 | Maneusguit

HepacTIKUMOM
paBHOBecud, OTKJIOHUB B CTOPOHY Ha Majblil YToj, U
OTIyCKAIOT 6e3 HAYaAIbHON CKOPOCTH B MOMEHT BpPEMEHH

t=0. I'padukn A wm B 1mpencraBaAT H3MEeHEHHUS

HIIapHK,
HUTH,

(busuuecKux BeIWYMH,

miapurKa, B 3aBHCHMOCTH OT BpPEMEHHU t. YcramoBure
COOTBETCTBHE

MERIY

IIOIBEIIeHHbIN Ha  TOHKOI
BBIBOAAT M3 TIOJIOKEeHUS

XapaKTepusyoIIuX KojaeOaHus

rpadukaMu  u  (PU3HIECKHUMU

17

BeJIMYKMHAMM, 3aBHCHMOCTH KOTOPBIX OT BPEMEHHU OTHU I‘pad)I/IKI/I MOryT

IIpeacraB/IATb.

K xaxmoii mosunmuu IepBOro

croba 1mombepuTe

COOTBETCTBYIOILYIO IIO3HUI[AI0 BTOPOTO W 3AIIMIIUTE B TAOJHILy BHIOPAHHBIE
I PHI IO, COOTBETCTBYIOIINUMH OYKBAMH.

A)

B)

OTser: |.

rPA®URHN

PNSNYECKHUE BEJINYWHBI

1) IIpoeknusa CKOPOCTH IIAPHKA HA OChb X

T _
/\‘ | !/ 2) Koopaunara mapuka
! » 3) Kunermueckas sHeprus mapuka
LN

4) W3ameHeHne NOTEHIUATBHOM SHEPTUU

arapura OTHOCHUTEJIBHO
IIOJIOKEHHU I PABHOBECHUA

© MHOO, 2011 r.
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Yactes 3

3adanusa CI1-C6 npedcmaseasiom co60ii 3ada4du, noJ/tHOe peuieHue
Komopblx Heo0xodumo 3anucamb 6 O.aaHke omeemose N 2,
Perxomendyemcs npoeecmu npedsapumenbHoe peuteHue Ha 4YepHOBUKe.
IIpu ogpopmaenuu pewenus e 6aaHKe omeemoe Ne 2 3anuwume
cHauanra Homep 3adanus (C1 u m. 0.), a 3amem peuweHue
coomeemcemeyrwweli 3adawu. Omeemubrt 3anucwvleéaiime YEMKO U
pa3soopuueo. lloanoe npaesuavHoe peuwernue kKazcdoli u3 3adaw C2-C6
00.12/CHO 6K.1I04AMb 3AKOHbL U (HOpMYIbl, NPUMEHeHUe KOmopblx
Heob6x00umo u docmamo4Ho 048 peweHus 3ada4vu, a makKce
mamemamuieckue npeodpa3oearHus, pactemsl C YUC/CHHbIM 0mMeemom
u, npu Heo6x00uMoOcCmu, PUCYHOK, NOSICHAIOWUTL peuweHue.

Cl1 | Megnas mpaMoOyroibHas paMKa, IO KOTOPOH 00 B
IIpOTeKaeT TIOCTOSTHHBIHN DIIEKTPUYECKUHN TOK t

cunot I, MOKeT BpamiaThbCA BOKPYT BEPTUKAIBHOU

o

ocu OO',3aKpelyieHHOM B MOMIIMIHHUKAX. Ilpu ! Al
BpAIllEHUH PaMK{ Ha HEe CO CTOPOHBI MONIIUITHUKOB
IEeUCTBYIOT CHJIBI Ba3koro tpenms. Omnwupasch Ha 1 >
3aKOHBI DJIEKTPOAMHAMUKYA ¥ MEXAHWKH, OMHUIINTE U ()'0
O0BSICHUTE IBU/KEHUE 3TOM PAMKH TI0CIEe BKIIOYEHUS

OIHOPOIHOTO MATHHUTHOTO ITOJIS C HHAYKIIHEH B (CM. PUCYHOK).

C2 | Ha ropusoHTAJIBHOM CTOJIE JIEKUT IepeBAHHbIH Opycok. Koaddurment
TPEeHHs MEeKAY IOBEPXHOCThI0 crosa u 6pyckoMm p = 0,1. Eciu npunoxurs
K OpyCKy CHIIy, HAIIPABIEHHYIO BBEPX IOA YoM o = 45° K TOPHU30HTY, TO
Opycok OymeT ABUTATHCA IO CTOJY paBHOMepHO. C KaKMM yCKOpeHHeM
GyJIeT IBUTATHCA 3TOT OPYCOK TI0 CTOIY, ECIH IPIIOKUTD K HEMY TAKYIO JKe
10 MOJIYJII0 CHILY, HAIIPABJIEHHYI0 BBepX mox yriioM 3 = 30° K ropusoHTy?

C3 | B oOyrbuike obwemom V =1y HAXOZUTCA TeaWi TNpPU HOPMAIHHOM
arMocepHOM maBieHuH. [OPABIIKO OYTBUIKK Iomansi S = 2cMm
3aTKHYTO KOPOTKOHN mpoOKoi, umeromeir maccy m = 20 r. Ecau 6yTbuika
JIEKUT TOPHU30HTAIBHO, TO IJI TOTO, YTOOBI MEIJIEHHO BBITAIUTH W3 ee
TOPJABIMIKA IPOOKYy, HY:KHO MIPHIOKHTb K IPOOKE TOpPHU30HTAIBHO
HarpasiieHHy10 cuiy F = 1 H. ByThlnKy mocraBuiu Ha CTOJ BEPTUKAIBHO
TOPJBIIIKOM BBepX. Kakoe KOJIM4ecTBO TEILIOTHI HY3KHO COOOIIUTE Te/INI0 B
OYTBLIKE IJIS TOTO, YTOOBI OH BBIAABUJI IIPOOKY M3 FOPJIBIIIKA?

© MHOO, 2011 r.
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_c4 |

G5 |

B saerTpuueckoil 1emm, cxemMa KOTOpPOM wm3obpaskeHa Ha ||
PHCyHKe, COIPOTHUBIIEHHE pesucropa pasHO R} =4 Owm.

Ilocme Toro, xKak BSTOT pesuMCTOpP 3aMEeHWJIHW Ha JPYTOH,
HMeoIui conporuBieHue R, =1O0m, Momyns Hampda-

JKEHHOCTH DJEeKTPUYECKOTO TMONA MeWAy ILIACTHHAMM |

ILUIOCKOTO KOHJIeHCATOpa yMeHbIuIcA B n = 2 pasa. Haiinure

BHYTpPEHHEEe COIPOTHBIIEHHE HaTapen. I
I

R

Kapammam pacronosxen IIepIeHIUKyJISPHO IJIABHOM OITHYECKOM OcH
TOHKOM coOupamwinedl auH3bl. [Ipu momoIiu 5TOH JUH3BI HA SKpaHe,
MMapajieIbHOM IIJIOCKOCTH JIMH3BI, IIOJyY4EeHO YeTKoe W300pakeHue
kapanpama. He Tporas xapamgain u sKpaH, JHH3Y IIePEeMECTHIN TaKUM
obpazoM, YTO HA SKpaHe BHOBb IIOJIYyYHJIOCh YETKOEe H300paKkeHune
kapauzgama. [Ipu ucXogHOM OI0KEHUH JIUH3bI JJINHA N300paskeHua Ob1Ia

paBHa H;=4 cM, a IpH KOHEYHOM [OJOXKEHHMH JHH3bl JIHHA

n3obpaskeHua crama pasHa H, = 9 cm. Uemy paBHa qImHaA KapaHzama?
JIuH3y mepeMenawT, He IOBOPAYMBAS, BIOJIb €€ TIABHOM OITHYECKOM OCH.

Ha mnoBepxHocTh BoOmgamON Kamiu oO6bemom V =1 MM €JKEeCeKyHTHO

magaer N = 10'° dororoB ¢ gaunoi BoaHBI A = 500 HM. Bce doToHBI
IOTJIOLLIAIOTCS BOMOU. 3a Kakoe BpeMs Karuia Harpeered Ha AT = 47 K?

© MHOO, 2011 r.
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I/IHCprICIII/Iﬂ II0 BBITIOJTHEHHUIO pa6o'rm

Jl1s1 BBIMIOTHEHHUS SK3aMeHAI[MOHHOM paboThl 1o (usuke oTBomuTCA 4 daca
(240 munyT). Pabora cocrout us 3 uacreil, BRIIOYA0IMNUX 35 3a1aHnil.

Yacre 1 comepskur 25 samammit (A1-A25). K rammomy 3samamuio maercs
4 BapuaHTa 0TBETA, M3 KOTOPHIX IPABUILHBINA TOJIHKO OIHH.

Yactb 2 cogep:xut 4 3agaunsa (B1-B4), B KoTopbIx 0TBET HEOOXOAHUMO 3aIIHCATD
B BHIe Habopa 1udp.

Yacts 3 cocrour u3 6 3amau (C1-C6), nns KoTopbix Tpebyerca IaTh
Pa3BepPHYTHIE PEIIEHMUS.

Ilpu BbUHCIEHHAX pasperraeTci HCIOJIb30BATh  HEIPOrpaMMHUPYEMbIi
KaJIbKyJIATOP.

BuumarenbHo mpoumTaiiTe KajKqoe 3ajaHve MW IpeajiaraeMble BapUAHTHI
orBera, eciiu oW umeTca. OTBedaiiTe TOIBKO IOC/IE TOTO, KAK BbI IMOHSIH BOIIPOC
¥ IIPOAHAM3UPOBAIHA BCE BAPUAHTHI OTBETA.

Bemmosnasiite 3amanus B TOM IOPAAKE, B KOTOPOM OHHM IaHbl. Kciau Kakoe-TO
3ajaHue BBI3BIBAET Yy Bac 3arpylHeHue, mnpomycture ero. K mpomyieHHbIM
3aJaHUAM MOYKHO OyIeT BEpHYThCS, €CJIH Y BAC OCTAHETCS BPeMs.

Bannbr, mnonydeHHble BaMuM 3a BBIIOJHEHHBIE 3aJaHUd, CYMMHUPYIOTCA.
ITocrapaiiTech BBITTOTHUTD KAK MOKHO 0OJIbIlIe 3aaHui 1 HAOpaTh HAubOIbIIIEe
KOJIMYECTBO (aLIoB.

sKenaem ycnexa!

© MHOO, 2011 r.
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Huxe IIpUBEOEHBI CIIpaBO4YHbIE JJTaHHbIEe, KOTOPbIE MOTyT IIOHalIO6I/ITI)CH BaM I1pu

BBIIIOJIHEHWH PAOOTHL.

Hecarnanbie mpuUCTaBKH

®usuxka. 11 xknacc. Bapuanr 2

CooTHollleHHE MEKIY PA3IHIHBIMA €THHAIIAMI

TeMIlepaTypa

0K =-273°C

aTOMHasd eJnHHIIa MacCChbI

laem = 1,66:10727 gr

1 aromuasa €INHHUIIa MACChl DKBHBaAJICHTHA

931,5 MaB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuir

anexTpoHa |9 1-10 %! kr = 5,5-10 4 a.e.m.

Hawnmeno- 0603ua- Mmuo:xu- Hawunmeno- 0603ua- |MuoxH-
BaHHE YyeHue TeJIb BaHHE YyeHue TEJIb
rura r 10° caHTH c 1072
Mera M 106 MUJLIH M 1073
KHJIO K 10 3 MHKPO MK 10_6
TeKTo r 102 HAHO H 107
fenu it 1071 ITHKO m 10712
Koucraursl
YHCIIO 7T nw=3,14
YCKOpeHre CBOOOIHOTO IaeHus HA 3eMire g =10 M/C2

IrpaBUTaAllMOHHAA IIOCTOTHHAA

G = 6,710 H-m%/xr?

YHUBeEpCa/JIbHasda ra3doBas IIOCTOSIHHAA

R = 8,31 [I:x/(Mmonp K)

nocroaHHaA BoasiMmana

k =1,3810"2% /K

IIOCTOAHHAA ABoranpo

N, = 61023 moms !

A
CKOPOCTH CBETa B BaKyyMe c=3108 Mm/c
K03 PHIMEHT ITPOIOPIIHOHATBHOCTH b= 1 _ 9-10° H-m2/Kn2
B 3arKoHe Kynona 4rg

MOJYJIb 3apsaia SIeKTPOHA (3JeMeHTAPHBIN
SIIEKTPUIECKUI 3aps)

e=1610"1° Kn

nocrosgHHaa Ilmanka

h =6,6103% Mx-c

© MHOO, 2011 r.

mporora  (1,673-10°27 kr = 1,007 a.e.m.
HeATpoHAa |1 675-1072 ®r = 1,008 a.e.M.
IlnoTHOCTH IIOJICOTHEYHOI0 Maciaa 900 RI‘/M3
BOJBI 1000 kr/v® |amoMuHUs 2700 ®r/m>
IpeBecuHsbl (cocHa) (400 Icr/M3 JKenesa 7800 RI‘/M3
KepoCHHa 800 kr/u° |pTyTH 13600 &r/m°
YaeabrHasa TEIIOEMKOCTE
BOIBL 4910 3 Ix/(xr-K) amomuana (900 ux/(kr-K)
Ibaa 2.1-10 2 Ix/(xr-K) MeH 380 ILsx/(xr-K)
sxemesa (640 [x/(kr-K) qyryHa 500 Id:x/(xr-K)
ceurana (130 I:x/(xr-K)

YaeabpHas TEIIOTA

napoo6pasoBaHuA BOALI|2 3-10 6 JIEN 5

IIJIaBJICHHUA CBHHIIA

2,5:10  Isx/wr

IIJIaBJICHUA JIbaa

3,3-10 ° T:x/kr

© MHOO, 2011 r.
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HopmajsbpHBIE YyCIOBHA: [aBleHUE 10° IIa, remmeparypa 0°C

Moaspuasa macca

asora 28-1072 kr/momb KHCTIoposa 32-1073 kr/monn
aproua 40- 10_3 KI/MOJIb JIATHUA 6- 10_3 KI/MOJIb

Bozopofa  (2-107° kr/moms MoHO/eHa 961073 kr/momb
BO3IyXa 29-1073 xr/Moms HeoHa 20-10~2 kr/momn
renaus 4-1073 r/Mons YTIEKHCIOTO ra3a 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe No 1 nod
HOMepoMm 8binotHAemM020 eamu 3adanus (A1-A25) nocmasvme 3nax «X»

68 KJaemouke, HOMeEp KOmMOpoii coomeemcmeyem HOMepy 6blOPAHHO2O0
eamu omeema.

Al | Marepuanpuasi Touka gBmKerca Bmoab ocu OX. 3aBHCHEMOCTH
KOOPAMHATHI JTOH TOYKH OT BpeMeHH wumeeT BUI: Xx(f) = 10 + 5¢— 272

IIpoeknus CKOPOCTH 3TOM MATEePHUATBHON TOUKH HA och OX m3MeHsercs co
BPEMEHEM TI0 3aKOHY

1) v(t) = 5-21*
3) w(r) = 10 + 5¢

2) v(t)=5-4t
4) v(t)=5-2¢

A2 | C HeKoTopoii BBICOTHI HAYMHAET CBOOOHO maxaTh kamenb. OH mocTuraer
IIOBEPXHOCTH 3eMIH B MOMEHT BpeMmeHH /4. Ha kaxoMm u3 mpuBemeHHBIX
rpaUKOB MPABUIBHO MTOKA3aHA 3aBHCUMOCTD IIPOEKITHH CKOPOCTH KaMH:
Ha ochk OY, HampaBlIeHHYI0 BEPTHKAJIBHO BBEPX, C MOMEHTA HA4Yauaa ero
IOBUIKEHUT IO MOMEHTa BpeMeHH /47

@ @ ® @

Uy k Uyi Uy ) Uy

.

=

g
g

A3 | Ha oxoso3eMHOI OpOUTAIBHOM CTAHIIAN

1) pmeiicTByMoImas Ha KOCMOHABTA CHJIA TSIKECTH IPUMEPHO PaBHA CHIe
TSKECTH, JeUCTBYIOL[EH Ha HEro Ha IIOBEPXHOCTH SeMIIH.

2) pedicTByIOIAd HA KOCMOHABTA CHJIA TSKECTH PaBHA HyJIIO.
3) Bec KOCMOHaBTa IPUMEPHO PABEH €r0 BECYy HA MOBEPXHOCTH SEeMJIH.

4) Bec KocMOHABTA 6OJBIIE, YEM HA IIOBEPXHOCTU SEMJIH.

© MHOO, 2011 r.
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A4 | Cucrema COCTOHT M3 IBYX MAaTE€PHUANBHBIX TOYEK, BEKTOPHI
UMIIyJIbCOB KOTOPBIX P H P, H300paskeHsl Ha pucyHke. Ha P
KAKOM W3 CIeIyIOI[UX PHCYHKOB IIPABUJIBHO H300paKeH
BEKTOp IIOJTHOTO MMITYJIbCA P STOH CHCTEMBI?

@ 5 @ 5 39 5,

2 p 2 })' 2
1)1 2) 2 3) 3 4) 4

A5 | C HakJIOHHOH ILTOCKOCTH COCKanb3bIBaer 6Opycok. Cuia HopMaTbHOH
peaxIuu oropsl N, meficTByoLIas Ha 9TOT 6PYCOK

1) coBepuaeT MOIOKUTENBHYIO PAGOTY
2) coBeplIaeT OTPUIATEIHHYIO PAGOTY
3) He cosepiaer paboTty

4) MOMKeT COBEepINATh KAK IIOJOKHUTENbHYI0, TAK M OTPHIATEILHYIO
paboty

A6 | Ha pucynke musobpa:xkeH rpad)uk 3aBHCHMOCTH OT BPEMEHH KOOPIUHATHI
Teja, COBEPIIAOIIEr0 rapMOHUYECcKHe Kojmebanusa. AMIIUTYyAa Koaebanuil

I9TOr0 TeJjia paBHa

X, CM |

2) 0,5 cm 3) 1lcum 4) 4 ™

1) Ocm

HNsMenenne KHHETHYECKOH OHEPIruy HN3HA4YaJIBbHO IIOKOHMBIIErOoCAd Tejia
Maccoii 2 Kr cocTaBiser 4 I[?R HNsmenenne HMIIYyJIbCA 9TOIO TeJjia PaBHO

1) 4 xr-m/c 2) 2 kr'm/c 3) 8 xr'm/c 4) 16 xr-m/c

_A7 |

© MHOO, 2011 r.
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_A8 |

A9 | Ha

Al10

8

TeMn Xa0THUIECKOTO ABUKEHUA OPOYHOBCKUX YACTHUIL IIPH IPOYHX PABHBIX

YCJIOBHAX B CPeJHEM

1) HEe U3MEHAETCA HU C TeHeHHEeM BpEeMEHU, HU IIPU HarpeBaHHUH.

2) yBeJau4duBaeTCda C TEHeHHUEM BPEMEHH U IIPU HarpeBaHUuH.

3) ¢ TedeHHEM
YBEIMYNBAETCS.

BpeMeHHu He HU3MEHAeTCd,

a IIpH HarpeBaHUU

4) C TedeHueM BpPEeMEHUH YBEeJIHYHUBaeTCsd, a IIPpU HarpeéBaHuUu He

HU3MEeHAEeTCd.

pT — aAuarpamMmme IIOKa3aH

mmporiecc

usMenenus P
COCTOSIHUA WAeanbHOro rasa. Ha kaxkoMm m3 mpuBemeHHBIX
PHUCYHKOB 3TOT IIpOIlecC IIpaBUILHO H300pasken Ha VT —

nuarpamme? 0
® @ ©) @
v v V- Vi
2\ . a” 2 1
- e—e
! / \‘1
2 . - =
0 T 9 r 9 r 9 T
D1 2) 2 3) 3 4) 4
Ha  pucynxke wmsobpaken  rpadur T K
W3MEHEHHs TeMIlepaTypbl HEKOTOpPOro ' 3
BelecrTna oT BpeMeHHt Ipu ero y
HarpeBaHHWU WU OXJIaKIECHHUHU. B MOMEHT /\
Bpemerun T=0 IaHHOE  BeIecCTBO 1 2 4 5
HaAXO0AHUJIOCh B TBEpaoM COCTOAHUMH. \
Ilpomeccy  Kpucrammusamum — atoro 300 6 o
BelecTBa HA rpaduKe COOTBETCTBYET 0 Ty MH
V4acTOK
1) 1-2u4-5 2) 2-3-4 3) 1-2 4) 4-5

© MHOO, 2011 r.
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All | VneanbHbId Ta3 HAXOAUTCSI B COCYHE, 3aKPBHITOM IOABH/KHBIM IIOPIITHEM.
Ha xaxoMm 13 npuBefeHHBIX HUIKE IPA]UKOB IIOKA3aH IIPOIECC, B KOTOPOM
W3MeHeHWe BHYTPEHHEH SHEePTMM rasa pPAaBHO KOJIWUYECTBY TEIUIOTHI,
OTJAHHOMY STUM Ta30M?

@ @

A12 | Uneanvuaa temmosad maruua, KIIJ koropoii paBen 80%, 3a OfuH ITHKI
cosepitaer pabory 50 xll:x. Ilpu sToM MamuHA OTAAET XOJIOTUIBHUKY
KOJIHMYECTBO TeIlJIOTHI, paBHOE

1) 12500 = 2) 40000 Idsx 3) 62500 [dx

4) 200000 [:x

Al13 | K wmamenbkoMy  MeTA/LIMYECKOMY  IIAPHKY,
MOABEIIEHHOMY HA  HENPOBOOAINEHd  HHUTH,
IOAHOCAT CHAYAJIA IIOJOKUTENbHO 3apSiKeHHYIO
MaJI0YKy, & 3aTéM — OTPHUIATENHHO 3aPIIKEHHYIO
majodKy, He Kacaiach mapuka. CorsacHo
HN3MEHEHHIO IOJOMKeHHd IIapuKa (CM. PHUCYHOK)
MOKHO YTBEPKIAT, YTO

1) 1mapuk 3apsiKeH IOJOKUTEIHHO.
2) mapuk s3aps:KeH OTPUIIATEILHO.
3) IIapuK He 3apsIKeH.

4) mapuK IpH IPOBEIEHUH 9TOTO HKCIIEPHUMEHTa H3MEHAET CBOH 3apsay,.

Al4 | C momompbI0 TpeX Pe3HCTOPOB COIPOTHBIEHHEM 6 OM KamIbId MOMKHO
TIOJIYIUTH MaKCUMAJIbHOE COIIPOTUBIEHHE, PABHOE

1) 6 Om 2) 12 Om 3) 18 Om 4) 216 Om

© MHOO, 2011 r.
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A15 | TIpamoit TPOBOZHUK ¢ TOKOM CHIOH | HAXOOUTCA B
OMHOPOAHOM MATHHUTHOM TIIOJie C HWHAyKIued B

(cm. pucynor). Cuna Ammepa, HedicTBymooInas Ha 5TOT
IIPOBOJHUE, HAIIPABICHA

o114

1) BBepx (1)

2) BHU3 (1)

3) mepneHAMKYIAPHO IIOCKOCTH PHCYHKA «Ha Hac» (@)
4) nepHeHIEKYIAPHO INTOCKOCTH PHCYHKA «oT Hac» ( (X))

A16 | Hanpsukenune U wmexny oOKIagKaM¥ KOHAEHCATOpPA B KojaeOaTeIbHOM
KOHTYype U3MEHseTci CO BpeMeHeM { COIJIAaCHO 3aBHCHMOCTH,
nsobpaxenHoyd Ha pucyHke. Cuima Toka (II0 MOIYJI0) B 9TOM KOHTYpe
YBEIMYHUBACTCA OT HYJIEBOTO [0 MAKCHMAJIbHOIO 3HAYEHWS B HHTEpPBAJe
BpeMeHu

0 | - ! | ! i ]
10 2\‘;0/0(} 1, MKC
-5 | | |

1) ot 10 mkc mo 30 MmEC

2) ot 10 mkc mo 20 mkc u ot 30 Mmkc go 40 MKc
3) ot 20 Mmkc mo 40 Mkc

4) or 0 mkc 1o 10 mkc u ot 20 MEc mo 30 MKC

© MHOO, 2011 r.
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A17 | IIpenmer II B Bume oTpeska pPACIONONKEH IApajaelbHO IJIABHOH
ontuueckoii ocu OO ' paccenBaruieii auH3bI JI, oKycHoe paccrogHue

KoTOopo# paBHO F (cM. pucynok). Mzo6pakenue mpeamera
JI

— ]

0 F F o

1) meiicTBUTENBHOE W IIPEACTABIAET COOOH OTPE30K, HapaLIeIbHBIN
ocu 00",

2) MHMMOe U mpeacTaBiIgeT co0oi 0TPe3ok, mapawIerbHsii ocx OO0 .

3) meHcTBHUTENBbHOE U IPEACTABISIET COOOH OTPE3OK, NJIWHA KOTOPOIO
OoJIbIlIe, YeM IJIMHA IIpeaMeTa.

4) MHUMOE W TpeJCTaBisieT co00i OTPEe3OK, AJIMHA KOTOPOrO MEHBIIE,
yeM JIWHA IIpefMeTa.

A18 | Cropocrs pakeTbl oTHOcHTeTbHO Semiu paBHa 0,8c, THe ¢ — CKOpPOCTh

ceeta B Bakyyme. CKOpPOCTh pacIpoCTpaHEHWs Jiyua IIPOKEKTOpa,
BKJIIOYEHHOTO0 Ha JTOM paKeTe M HAIPABIEHHOTO IIPOTHUB [IBUKEHH
PAKeThbl, OTHOCUTEIBHO 3eMJIM PaBHA

1) 0,2c 2) 0,4c 3) 0,8¢c 4) c

A19 | Cperosas BonHa ¢ gacroroii 4,286 - 10' I'm mepexonut u3 Bozmyxa B BOLy
c mokasareseM mpenomieHus n = 1,4. Uemy Imocie 3TOro CTaHOBUTCA
paBHA JTMHA CBETOBOM BOJIHBI?

1) 500 M 2) 700 um

3) 980 am 4) 1100 am

A20 | Ecnu gactora cBeTOBOI BOIHBI paBHA V, TO UMIIYJIbC (DOTOHA PABEH
h hv he hv
1) — 2) — 3) — 4) —
ve c % c
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A21 | Ha pucynke npuBeeHBI CIIEKTPbHI IIOIVIOIIEHUS CMECH HECKOJIbKHUX Ta30B
X, a TakKe U3BECTHBIX ra3oB 1 u 2. MoKHO yTBep:KIaTh, YTO CMECh Ta30B

LT 1111
U I ol
1 I | I

|wcca raos X

1) comep:ur ras 1, HO He COIEPHKHUT ras 2
2) comep:kuT ras 2, HO He COmeP:KUT ras 1
3) comep:kuT u ras 1, u ras 2

4) He COHEpPKUT HU rasa 1, uu rasa 2

A22 | Ilpu B-pacmame wu3 sgapa BbIIeTAaeT 3JJIeKTPoH. Ilpuw sToM B smpe
COXPAaHSIeTCA

1) yucmo MpoTOHOB
2) YHCI0 HEUTPOHOB
3) cymMMapHOe YHCIIO TIPOTOHOB U HEHTPOHOB

4) HH OJHO U3 YKa3aHHBIX YHCEJI HE COXPaHdeTCAa

A23 | Bo cronbko pas macca aapa 1850 00JIbIIIe MACChI AApa 162C?
1) 81,33 pasza 2) B 1,25 pasa
3) B 0,8 pasa 4) B 0,75 pasa
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A24 | [lna ompeneneHWs HaIpaBiIeHUS MATHUTHOH CHJIBI, JEHUCTBYIOIIEH Ha

OPAMOJWHEHHBIH IIPOBOAHUK C TOKOM CHJIOH [, TIOMEIleHHBIH B

OJHOPOMHOE MATHHUTHOE IIOje C WHAYKIMEH B, dYeTbIpe YYeHHKA IIO-
Pa3HOMY MBLITAJIKCHL IIPUMEHWTL IIPABHIIO JIEBOH pPyku. Pesymbrar
n300pakeH Ha pucyHKe. Ha KakoM W3 NIpPHBEIEHHBIX PHUCYHKOB BEPHO
HCIIOIb30BAHO BTO IIPABHUIIO?

D1

© MHOO, 2011 r.
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A25 | lna SKCHEPUMEHTAIBHOTO U3YYEHHA 3SIeKTPOMATHUTHBIX KolebaHui

IIKOIBHUEK  coOupan  KoiaebaTenbHBIH  KOHTYP W3  €JUHCTBEHHOMH
umMelonielica y Hero KaTyIIKM WHIYKTUBHOCTH, IIOACOENVHAA K HeH
KOHIEHCATOPHI TAKHUX €eMKOCTeH, dYToObl KolebaTelnbHBIH KOHTYD
OKA3bIBAJIC HACTPOEHHBIM HA YACTOTHI €ro JIIOOMMBIX paguocTaHIuii. B
pesyibTaTe y HIKOIbHUKA MOIYYHIIACh CIeAyIoIias 3aBUCUMOCTb YacTOThI
3JIEKTPOMArHUTHBIX KOIe6aHWM B KOHType OT B3HA4YeHUd eMKOCTH
KOHJleHcaTopa:

v, M1
100}
go| L 1| [ ]
60 19000
40
20

0

L

10 15 20 25 C wd

Kaxoe(-ue) BbIBOI(-bI) MOT cIenaTh IIKOJIbHHUK HA OCHOBAHHUU HSTOTO
rpadura?

A. YBenuuenve eMKOCTH KOHAEHCATOPA MPHUBONUT K YMEHbBIIEHHIO
YacTOThl W YBEIWYEHHIO IIEPHOJA SIEKTPOMATHUTHBIX KOJeOaHWU B
KOHTYpe.

B. Yacrora s1eKTpOMArHUTHBIX KOJI€OAHWI B KOHTYype JIUHEHHO 3aBHUCHT
0T EMKOCTH KOHIEHCATOopa.

1) rombro A
2) ronwsko B
3) uAub
4) au A, uu b
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Yacrts 2

Omeemom K 3a0aHusam Imoil  uacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnuwmume omeemwvt cHauana 6 mexcm
paoéomuvi, a 3amem nepeHecume ux 68 0.1aHK omeemoe Ne 1 cnpasa om
HOMepa coomeemcmaeynuiezo 3a0aHU, HAYUHAS C Nepeoll KJAemouKu,
6e3 npobenose u KAKUX-AUOO0 OONOJHUMEAbHBLIX cumeosroe. Kaorcdyro
yugpy nuwume 6 0mdebHOU KAeMmOYKe 6 Ccoomeemcmeuu C
npueedéHHvIMU 6 0.1aHKe oopa3yamu.

Bl | Ilnockuit Bo3mymHBIH KOHAeHCATOp 006pasoBaH AByMfA ILIACTHHAMH,
HECYIIMMH 3apSfibl +¢ U —¢ ¥ HAXONALIAMUCA HA PACCTOSHHH d APYT OT
npyra. He umsmensas sapsaga Ha IUTACTHMHAX KOHAEHCATOPA M PACCTOSHUSI
Me3KIY IJIACTHHAMH, IUIOMAAb ero 00KIaN0K YBeIUINBAIOT B 2 pasa.

Kax usmensaores npu 5ToM cleaymoinye (Pu3ndecKne BeIMIUHbI: eMKOCTh
KOHIIEHCATOPA, MOAYJb PA3HOCTH IIOTEHIUAIOB MENAy ILIACTHHAMH
KOHIEHCATOPa, MOAY/JIb HANPIKEHHOCTH SJIEKTPHYECKOTO IO BHYTPH
KOHmeHcaropa?

Jlaa kammol BeIWYHMHBI ONPENeIHTEe COOTBETCTBYIOIIMI XapakTep
U3MeHEeHU:

1) yBenuuuBaercs;

2) yMEeHbBIIIAeTCs;

3) He U3MEHAETCs.

3amnuiinTe B TAOMWIly BBIOpPAHHBIE ITM(MPBLI AJd KAKIOH (DU3HIECKOH
BenumuuHLBL. 1[ndpEI B 0TBETE MOTyT IOBTOPATHCH.

PHN3NYECKHUE BEJINYNHBI nx
N3IMEHEHWE

1) yBenmuuBaercsa

A) eMKoCTB KOHIEHCATOPA

B) mMomynms pasHOCTH IIOTEHIIUANIOB MEXIYy  2) YMEHBIIAeTCs

ITaCTHUHaAMM KOHJeHcaTopa 3) He H3MeHseTcs

B) monyns HaUPSKEHHOCTH BIIEKTPHYECKOTO
II0JIg BHYTPH KOHZeHcaTopa

A b B

Orser: |
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B2 | 1o Iyre OKPYMKHOCTH paguycoM R ¢ IIOCTOAHHOM CKOPOCTBHIO V' IBHKeTCA
aBroMo0uab. K 1moTONKy ero KaOWHBI Ha JETKOH HEPaCTTKUMON HUTHU
IIO/IBEIIIeH TPY3UK, KOTOPBIM IIOKOMTCA OTHOCHTENBHO aBTOMOOmiaA. Kax
U3MEHATCA CleAyoliue (HU3NYECKHe BEIWYUHBI, €CIH PaguyC IyTh
OKPYKHOCTH, IT0 KOTOPOM JABHIKETCSI aBTOMOOMIIb, OymeT B 2 pasa 6oibIie:
YOI OTKJIOHEHUA HWUTHU OT BEPTHUKAIN; MOAYJIb AEHCTBYIOIEH HA Tpy3
CHUJIBI TSI3KECTH; MOJY/Ib CUJIbI HATSKEHUA HUTHA?

Ilna  KakmoM BeJWYHHBI OIPENeJHuTe COOTBETCTBYIOIIMN XapakTep
M3MEHEHUA:

1) yBesuuures;

2) YMEHBIIIUTCS,;

3) He U3MEHUTCA.

3amnuiiuTe B TAOMMIly BBIOpAHHBIE ITM(MPBLI AJd KAKIOH (DU3HIECKOH
BeanduHbl. 1{udpel B 0TBETE MOTYT IIOBTOPATHLCH.

PU3NYECKHUE BEJINYNHDBI nx
N3MEHEHUWUE

1) yBenmuuBaercs

A) yroa OTKJIOHEHWSI HATH OT BEPTHEAIH

B) momyns pmelicTByomied Ha TpPy3 CHABI  2) yMeHbIIAeTcs

THKECTH
3) He usMeHgeTCd

B) MOAYJIb CHJIbI HATAMEHU] HUTU

A b B

Orser: |,

© MHOO, 2011 r.
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B3 SapaiKeHHAA YaCTUIA MAcCOM m, HeCyliasd MOJOKUTEIbHBIN 3apan ¢,

ABUKETCA  TEepNeHAUKYJIAPHO  JUHUAM  HHAYKIUA  OXHOPOIHOTO
MarHuTHOTO IIOJA B Mo OKpyXKHOCTH paguycoM R co ckopoctbio v.
YcTaHOBUTE COOTBETCTBHE MEKAY (PU3HYECKUMH BEIWYUHAMHU U
dopMyaaMu, M0 KOTOPBIM HMX MOKHO paccuuTaTb. K Kammod Mmosunuu
TepBOTO CTONOIA TOAGEPUTE COOTBETCTBYIOIIYIO IO3UIIHI0 BTOPOTO M

anumuTe B TAOMWIly BbIOpAHHBIE NHUQMPHI 0], COOTBETCTBYIOIUMU
OyKBaMH.

PUSNYECKHUE BEJIMYUHBI $POPMYJIbI

A) Momymb yCKOpEHHS YaCTHUIThI 1) qvB

B) nepuop o6pammenns yacTuIb m
2) 2R

qvB

3) 2mm
qB

4) gqvB

Orszer: |-
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HEPaCTIKUMON  HHTH, BBIBOAAT H3  IIOJIOMKEHHA
PaBHOBECHS, OTKJIOHHB B CTOPOHY HA MaJIbIA Yroji, U
OTIycCKaioT 6e3 HAYAILHOM CKOPOCTH B MOMEHT BpPeMeHHU
t=0. I'padukn A wm B 1mpencraBaAT H3MeHEHHU:
(pusuyecKux BeNHYWH, XAPaAKTEPUIYIOIIUX KOJeOaHUs
[IapHUKa, B 3aBHCHMOCTH OT BpPEMEHH {. ¥CTAHOBHUTE
COOTBETCTBHE MKy TrpaukaMd U  (PU3HIECKUMH
BEJIMYMHAMH, 3aBHCHMOCTH KOTOPBIX OT BPEMEHH 5THU TPA(HUKH MOTYT
peacTaBIsaTh. K KAKIONM IO3MIMH IIEPBOTO CTOJOIA IOmOepuTe
COOTBETCTBYIOIIYIO ITO3UITUIO BTOPOTO U 3AIIUIINTE B TaGIUIly BHIOpAHHBIE
I PHI IO, COOTBETCTBYIOIIMMH OYKBAMH.

IrPA®URHN PUSNYECKHUE BEJINYWHBI

A | 1) IIpoeknusa CKOPOCTH IIAPHKA HA OCb X

[ | | | | 2) Koopaunara mapuka
0 \ /\ 3) Kunerwmueckas pHeprus mapuka

! 4) VzMeHeHVe NIOTEHITHAILHON SHEPTUH
niapuka OTHOCUTEJIBHO ero
TOJIOKEHUA PaBHOBECUA

B)

OtBerT:
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Yactes 3

3adanusa CI1-C6 npedcmaeasiom co60ii 3ada4u, noJtHOe peuieHue
Komopblx Heo0xodumo 3anucamb 6 6OaanHke omeemose N 2,
Perxomendyemcs npoeecmu npedéapumenbHoe peuleHue HaA YepHosukKe.
IIpu ogpopmaenuu pewenus e 6saaHKe omeemoe Ne 2 3anuwume
cHauana Homep 3adanus (C1 u m. 0.), a 3amem peuweHue
coomeemcemeyrwweli 3adawu. Omeemubrt 3anucwvleéaiime YEMKO U
pasoopuueo. Iloanoe npasuavHoe peuweHue kKarcdoii u3 3adaw C2-Cé6
0012/CHO 6K.1104AMb 3AKOHbL U (HOpMYIbl, NPUMEHeHUe KOmopblx
Heob6x00umo u docmamo4uHo 048 peweHus 3ada4du, a makxsce
mamemamuieckKkue npeodpa3oearHuUs, paciemsl C YUC/ACHHbIM 0meemom
u, npu Heo6x00uMocCmu, pUCyHOK, NOSICHAIOWUTL peuweHue.

Cl1 | Megnas mpaMOyroibHas paMKa, TII0 KOTOPOH 00 B
IIpOTeKaeT TOCTOSTHHBIHN DIIEKTPUYECKUHN TOK t

cunort I, MOKeT BpamiaThCA BOKPYT BEPTHUKAIBHOU

o

ocu OO',3aKpelyieHHOM B MOAIIMIHHUKAX. Ilpu ! Al
BpAIllEHUH PaMKH Ha HEe CO CTOPOHBI MOAIIAITHUKOB
IEeUCTBYIOT CHJIBI Ba3kKoro tpenms. Omnwupasch Ha 1 >
3aKOHBI DJIEKTPOAMHAMUKYA ¥ MEXAHWKH, OMHUIIUTE U ()'0
O0BSICHUTE IBU/KEHUE 3TOM PAMKH TI0CIIEe BKIIOYEHUS

OJJHOPOAHOTO0 MATHUTHOTO IIOJIS C MHAYKIEH B (CM. PHCYHOK).

C2 | Ha ropwsoHTAJIBHOM CTOJIE JIEKUAT IepeBAHHbIH Opycok. Koadduiment
TPEeHHs MEKAY IMOBEPXHOCTHIO crosa u 6pyckoMm p = 0,1. Eciu npunoxurs
K OpyCKy CHIIy, HAIIPABIEHHYIO BBEPX IOJ YIJoM o = 45° K TOPHU30HTY, TO
Opycok OymeT ABUTATHCA II0 CTOJY paBHOMepHOo. C KaKMM yCKOpeHHeM
GyJIeT IBUTATHCA 3TOT OPYCOK TI0 CTOIY, ECIH IPIIOKUTD K HEMY TAKYIO JKe
IO MOJIYJIIO CHILY, HAIIPABJIEHHYI0 BBepX mox yrioM B = 30° k ropusouTy?

C3 | B o6yrbuike ob6wemom V =1y HAXOAUTCA TeIWi MNpPpU HOPMAIHHOM
arMocepHOM maBiieHuH. [OPABIKO OYTBUIKK Iomansio S = 2cMm
3aTKHYTO KOPOTKON mpoOKoi, umemomeir maccy m = 20 r. Ecau 6yTbuika
JIEKUT TOPHU30HTAIBHO, TO IJI TOTO, YTOOBI MENJIEHHO BBITAIUTH W3 ee
TOPJABIMIKA IPOOKYy, HY:KHO MIPHIOKHTb K IPOOKE TIOpPHU30HTAIBHO
HarpasiieHHy10 cuiy F = 1 H. ByThlnKy mocraBuiu Ha CTOJI BEPTUKAIBHO
TOPJBIIIKOM BBepX. Kakoe KOJIM4ecTBO TEILIOTHI HY3KHO COOOIIUTE Te/INIO B
OYVTBLIKE IJIS TOTO, YTOOBI OH BBIAABHJI IIPOOKY M3 TOPJIBIIIKA?

© MHOO, 2011 r.
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_c4 |

G5 |

B saerrpuueckoil 1emm, cxema KOTOpPO#M w3o6paskeHa Ha ||
PHCyHKe, COIIPOTHBIIEHHe pe3ucropa pasBHO R; = 4 Owm.

Ilocme Toro, xak BSTOT pesucTOp 3aMeHWJIW Ha JPYTOH,
HMeoIui conporuBieHue R, =1O0m, Momyns Hampda-

’KEHHOCTH DJEKTPUYECKOTO TMONA MeWAy ILIACTHHAMM |

IIOCKOTO KOHJIeHcATOpa yMeHbIuIcA B n = 2 pasa. Haiinure

BHYTpPEHHEe COIPOTHBIEHHUE baTapen. I
I

R

Kapammam pacronosxen IIepHneHIUKyJISPHO IVIABHOM OITHMYECKOM OCH
TOHKOM coOumpamwined auH3bl. [Ipu momoIru 9TOH JUH3BI HA SKpaHe,
MMapajIeIbHOM IIJIOCKOCTH JIMH3BI, IIOJyY4EeHO YeTKoe U300pakeHue
kapanpama. He Tporas xapamgaiin u sKpaH, JHH3Y IIePEeMECTHIA TaKUM
obpazoM, 4YTO HA SKpaHe BHOBL IIOJIYYHJIOCh YETKOEe H300paKeHune
kapauzgama. [Ipu ucxogHOM OT0KEHNUH JTUH3bI JJINHA N300paskeHua ObLIa

paBHa H; =4 cM, a IpH KOHEYHOM I[OJOKEHHMH JHH3Bl [JIMHA

n3obpaskeHua crama pasHa /) = 9 cm. Uemy paBHa qImHaA KapaHmara?
JIuH3zy mepeMenawT, He TOBOPAYMBAs, BIOJIb €€ TIaBHOM ONTHYECKOM OCH.

Ha mnoBepxHocTh BoOmamHON Kamim oO0bemom V =1 Mm> €3KEeCEeKyHTHO

magaer N = 10'° dororoB ¢ gauuoB BoaHBI A = 500 M. Bce dotombI
IIOTJIOLLIAIOTCS BOLOHU. 3a Kakoe BpeMs Karuia Harpeeres Ha AT = 47 K?
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