Paition

JAuarHocrudyeckas padora Nel
no PUSUKE

2 nexabpsa 2011 roga

11 kmacc

BapmuanTt 1

Topop (HaceneHHBIN TyHKT)

ITxoma

Knace

damvunna
HNma

OTtuecTBO

© MHO0O0, 2011 r.

®usuka. 11 knacc. Bapuanr 1 2

HNHCTPYKIHA 10 BLIMOJHEHHAIO PAGOTHI

JlJ1s1 BBIMIOIHEHUA SK3aMEeHAIMOHHOM paboThl 10 (usmie orBomuTca 4 daca
(240 munyT). Pabora cocrout n3 3 yacreil, BEIOUYAIOIINX 35 3aJaHIL.

Yacre 1 comepsxkur 21 samanme (Al1-A21). K xaxmomy samamuio maércs
4 BapuwaHTa 0TBETa, U3 KOTOPBIX MPABMIBHBIN TOJIBKO OJHH.

Yacte 2 comep:xur 4 3aganua (B1-B4), B KOTOPBIX 0TBET HEOOXOIUMO 3aIIUCATD
B BHje Habopa nudp.

Yactp 3 cocrout u3 10 3amauy: A22-A25 ¢ BBHIOOPOM OJHOTO BEPHOTO OTBETA U
C1-C6, mna koTopsIx TpebyeTcd JAaTh Pa3BEPHYTHIE PELICHHU.

Ilpu BblUHCIEHUAX paspelraeTcsi HKCIOJAb30BATH  HEIIPOrPaMMUPYEMbIH
KaJIbKyJIATOD.

Bce 6mamku EI'Q samommsiorcs ApkuMu 4épHBIME depHmiaamu. Jlomyckaercs
WCHOJIb30BaHUE TeIeBOM, KAIWIIAPHOU UIN TePheBOM PydeK.

IIpu BeImonHeHwMu 3aganuii Ber Moxere monb3oBaThesa uepuosuroM. Obparaem
Bame BHuMaHmWe, 4TO 3aIUCH B YEPHOBHKE He OYyIyT YYHTHIBATHCA IIPU OIEHKE
paboThI.

CoBeryeM BBIMIOIHATH 3aMaHUsI B TOM IIOPSAAKE, B KOTOPOM OHH HaHbI. s
SKOHOMHUHM BpPEMEHH IIPOIIyCKa¥Te 3ajaHue, KOTOpoe He yAaéTcs BBIIOJHUTH CPasy,
U TepexomuTe K ciexyiomemy. Kcmum mocie BBINOAHEHHs Bceit paborsr y Bac
ocraHeTcs BpeMs, Bbl cMoikeTe BepHYThCH K MPOILYII[E€HHBIM 38 JaHUIAM.

Banner, mnomyueHHble BaMu 33 BBINOJHEHHBIE 33[aHWUS, CYMMHPYIOTC.
ITocrapaiiTech BBIMOJIHUTL KAK MOKHO OOJIbIIIE 3aJaHHWU M HaOpaTh HauboJbIlee
KOJIMYECTBO GaLIOB.

sRenraem ycnexa!
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®usura. 11 knacc. Bapuanr 1

Huxe IIpUBEOEHBI CIIPABOYHbIE JaHHBIE, KOTOPbIE MOTYT l'IOHaI[O6I/ITBCH Bam IIpu

BBIIIOJTHEHU N pa6OTI)I.

JecATnaHbIE IPUCTABKHA

®usura. 11 knacc. Bapuanr 1

CooTHOLIEHUA MEKAY PASTHIHBIMA € THHUIIAMH.

TeMIeparypa 0K =-273°C

aTOMHAas eIUHHUIIA MaCChI laewm. = 1,66-10_27 KT
1 aToMHaa egUHAIIA MACChI DKBUBAJIEHTHA 931,5 MsB

1 5/IeKTPOHBOJIBT 15B = 1,6-10_19 Ik

MaccsI yacTHig

Hizzzzo- O6o3Hauenne | MHOXKHTEIH H?;Haz::o- OGosnagenne | MuoxuTE b
rura r 109 CaHTH c 1072
Mera M 108 MUJLTH M 1073
KHJIO K 103 MHEPO MK 1078
TeKTO r 102 HaHO H 1070
nenu bt 1071 TIMKO I 10712

KoncTanTsl

YHCIIO 7T n=3,14

yCKOpeHHue CBOGOTHOr0 MafleHus Ha eMe g =10 M/c2

TrpaBATalTHOHHAA IIOCTOTHHAA

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

YHUBEpPCAJIbHAA ra3oBas IIOCTOSIHHAA

R = 8,31 II:x/(monw-K)

IIOCTOAHHAA BOJII)I.IMaHa

k= 1,3810723 /K

rnmocrosHHasg ABoraapo

N, = 6-1023 moms !

CKOpPOCTH CBeTa B BaKyyMe c= 3~108 m/c
K03(p(pHUIIHEeHT TPOITOPIIHOHATBEHOCTH b= 1 _ 9-10° H-m2/Kn?
B 3aKoHe Kymnona 4meg

MOJyJIb 3apsijia dJIEKTPOHA (3IeMEeHTaPHbIH
SJIEKTPUYECKUI 3apsiy)

e=1,610"1° Kn

nocrosHHasa Ilmanka

h =6,61073% Tx-c

© MHOO, 2011 r.

dIeKTpoHa |91-103! kr ~ 5,5-10 % a.e.n.
IPOTOHA |1 673-1027 kr ~ 1,007 a.e.m.
HEUTPOHA |1 675-10°27 kr ~ 1,008 a.e.m.
ILnoTHOCTE IIOACOJTHEYHOr'0 Macia  |900 KF/MS
BOTIBI 1000 ®r/m°® |amoMunns 2700 xr/m°
IpeBecuHBI (COCHA) [400 kr/M° |Xemesa 7800 ®r/m°
KepocHHa 800 xr/m®  |pTyTH 13600 xr/m°
YaeabHas TEILIOEMKOCTD
BOIBI  |4.9:10 3 sx/(kr-K) amomuana 900 ux/(kr-K)
IbIa 2.1-10 3 /(- K) Menu 380 [I:x/(xr-K)
wemeza (640 Ix/(kr-K) qyryHa 500 T:x/(xr-K)
ceunana (130 [:x/(xr-K)

YaeabHas TEILIOTA

Mapoo6pasoBaHUs BOIBI

2.3-10 ® Tm/mr

IIJIaBJIE€HUA CBHHIIA

2,510 4 Iax/xr

IIIaBJIC€HHUA JIbaa

3,3-10 ° JTsm/kr

© MHOO, 2011 r.
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HopmasubHBI€E yCIOBHA: IaBiIeHNE 108 Ila, Temmeparypa 0°C

Moaspuasa macca

asora 281073 kr/Momb Kuciopozaa 321073 kr/momn
aprona 40-1073 xr/voms JTATUA 6-102 kr/momB

BOAOpPOAA 21073 KI/MOJb MoubIeHa 96-1073 KI/MOJIb
BO3/iyXa 291072 kr/momn HeoHa 20-10~3 kr/momn
reus 4-1073 kr/momn YIJIEKHCIIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemos N 1 nod
HOMEpPOM 68bINOHAEMO20 eamu 3ad0anus (A1-A21) nocmasbme 3HAK « X»
6 K./lemouke, HOMep KOMOpPOIi coomeemcmaeyem HoOmepy 6blOPAHHO020
eamu omeema.

_A1L |

_A2 |

_A3 |

llBa Tema paBHOMEPHO [IBMIKYTCS BAOJb TOpH3OHTANbHOM ocu OX
(cMm. pucyHok). OTHOCHTEIBHO  HEHOABHKHOH  CHCTEMBI  OTCYeTa,
CBI3aHHON ¢ Toukoi O, MOAYIb CKOPOCTH IIEPBOrO Tejla paBeH b M/c, a
MOJIYJIb CKOPOCTH BTOPOro Teia 3 M/c. B cucreme orcuera, CBI3AHHOM C
IIEePBBIM TEJIOM, IIPOEKIINI CKOPOCTH BTOPOro Tena Ha ock OX pasHa

- —-

(% Uy
—‘77/%77777772777;777777—'
0] X
1) 2wm/c 2) 8 m/c 3) 2wm/c 4) -8 m/c

AmuK yCKOpeHHO ABM:KETCS IO HeMCTBHUEM CHJIBI F II0 IIIepOXOBATOMY

TOPM3OHTAIBHOMY IOy, HE OTPhIBAiACh OT Hero. Kyaa HampasieHo
YCKOpeHwe AmuKa’?

—

F

/7

PIIFTIFFI I A7/ //f//!///»'

1) - 2) 3) 7 4) |

Bpycok, Haxogdmnuiica Ha I1€pOX0BATON HAKIOHHOM IIOCKOCTH, OCTAeTCSA
B IIOKOe, IIOKa YroJ HakJIOHa IockocTu He mpesbrmaer 30°. M3 sroro
clenyer, 9YTo

1) xospdurmeHT TpPEeHHs MeEDy OpPYyCKOM M ILIOCKOCTBIO O0OJbIIe

1//3.
2) xKospuIHEeHT TPEHHS MENXKIy OpPYCKOM U ILJIOCKOCTHIO MEHBIIe
1/+3.

3) kosdduurent TpeHus MexIy GPYCKOM M IUIOCKOCTBIO paseH | / /3.

4) rosdpuureHT TpeHUS MeKIy OPYCKOM M IUIOCKOCTBIO 3aBHCUT OT
yIjia HaKJIOHA ITIOCKOCTH.

© MHOO, 2011 r.
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A4 | Teno gBuKeTCA paBHOMEPHO U NPAMOJIHUHEHHO. B HEKOTOPHIH MOMEHT Ha
Telo Havdasia JeHcTBOBATh cuia [, IOCTOSHHAA II0 MOLYII0O U Heu3MeHHasd
110 HanrpasiaeHuo. MOoXHO yTBEPKAATE, YTO

1) Bekrop mMmmysbca Tena p GymeT Beerja CoHANnpasieH ¢ F
2) BeKTOp U3MEHEHHMs UMILyJIbca TeJa OyaeT BCerna COHATPABIeH ¢ F
3) BekTOp CKOpOCTH Tena V 6yeT Bcera coHampasiieH ¢ F

4) BeKTOp MMILyJIbca Teja P He OyeT U3MEHATh CBOEero HATPABJICHHU

ﬂ Heb6onbioe Temo Maccoil m COCKaIb3bIBAET C IIEPOXOBATON HAKIOHHOM
ILUTOCKOCTH C yriioM HakioHa a. KoadduiimeHT TpeHHsS MEKIy TeIoM u
HAKJIIOHHOM IIJIOCKOCTHIO paeeH . Ilepememasick u3 Touku A B TOUKy B,
paccrosHre MeKIY KOTOPBIMU PaBHO L, CHIa TSKEeCTH coBepIiaer pabory,

PaBHYIO
m 1l
i ﬂ A
b
oL
OPPPIPPPLE Frrs %
1) mgL 2) mglLsina 3) —mgLsina 4) mgLcosa

A6 | I'pys xomebnerca Ha mpyxuHe, aBurasgch Bromb ocu OX. Ha pucymke
IIOKa3aH rpaduk 3aBUCHMOCTH KOOPIWHATHI rpysa x oT Bpemenu {. Ha
KaKMX ydJacTKax rpaduka CuUaa YOPYTOCTH IPYKWHBI, NPUIOKEHHAT K
I'Py3y, COBEPIIAET IOIOKUTEIbHYI0 PaboTy?

X

A‘.\ E
B /
0 5 :

C
2) BCuCD

1) ABu BC 3) ABuCD 4) DEu EF

© MHOO, 2011 r.
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A7 | JIBoe yueHUKOB IpouyuTanu B yuebHuKe mpo skcriepuMeHTHI JR. [leppena
mo HaAOMIONEeHHI0 OpPOYHOBCKOTO [BMIKEHHA YACTHI[ B JKHAKOCTH. Ha
CIeAyIOIIMH [eHb, OTBeYas HA YPOKe, IEePBbIM YYEHHK CKa3aja, dYTO
MHTEHCHUBHOCTh OPOYHOBCKOTO JABHMIKEHUS 3aBHCHT OT BPEMEHH, a BTOPOM
VUYEHHEK CKa3ajl, YT0 HHTEHCUBHOCTh OPOYHOBCKOIO JBHKEHUSI BO3PACTAET C
YBEJIMYEHHEeM TeMIIepaTypbl KuAKocTh. Ilocie 9Toro yuurenb 3aKIIOUNII,
410

1) npaBUIBLHO OTBETHII TOJIBLKO IEPBHIA YUCHUK
2) mpaBHUIBLHO OTBETHII TOJBKO BTOPOH YIEHUK
3) mpaBunbHO OTBeTWIH 004 yIEHUKA

4) 06a yJYeHHKa OTBETHIN HEIIPABUIBLHO

A8 | B xkakom wu3 wu3obpameHHBIXx Ha pV-muarpamme P 2 3
MIPOIIECCOB TEMIIEPATYPa UAEAIbHOIO ra3a Bo3pacTaeT?

1) 152 2) 153

3) 14 4) BO BCex Tpex IIpolieccax

A9 | Ha pucynke n3obpaskeHBbI: IyHKTUPHOH JUHHUEH — rpaduK 3aBUCHMOCTH
JaBJIEHUSA P HACHIIEHHBIX TAPOB BOABLI OT TeMmOepaTypbl 1, U CILIONTHOMH
JIMHWEH — TIporiecc 1-2 n3MeHeHUd NapIuaIbHOTO TaBJICHUI ITapOB BOHI.

p, klla |
100

80

60 £

40 rd

20 L

270 290 310 330 350 370 T.K

k2

HO Mepe TaKOr'o HU3MEHEHUda napuna.nLHoro JaBJIC€HUA HapOB BOJIbI
a0COII0THAS BIAXKHOCTD BO3LYXa

1) ysenmuuBaercs.
2) ymeHbIaeTcs.
3) He mameHnsercs.

4) MOJET KaK yBeJINYHUBATHCA, TAK 1 YMEHbIIIAThCA.

© MHOO, 2011 r.
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A10 | Ilopuun wmaeambHOTO rasa COOOIIUIN HEKOTOPOE KOJIMYECTBO TEILIOTHI.
Ilpu osToM Ta3 coBepuIN IIOJNIOKHUTENBHYIO pabory. B pesynbrare
BHYTPEHHAA SHEPTUA IOPI[HHU rasa

1) yBemumuwmiachk
2) yMmeHbIIHIACH
3) He U3MEHMIACH

4) MOrJIa ¥ YBEJIUIUTCA, U YMEHBIIIUTHCA, XU OCTAThCA HEeU3MeHHOH

All | Ia wHe3apaKEeHHBIX HIEKTPOCKOIIA COENIWHEHBI JPyr C JOPYTroM
npoBOgHUKOM. K OHOMY W3 3IIEKTPOCKOIIOB, HE KAcasiCh €ro, MOIHOCAT
MIOJIOKHUTEIBHO 3aPAKEHHYI0 ITAJ04YKy (CM. PHCYHOK).

+

? .

s

He oTBoma majoykm OT 3JIEKTPOCKONA, MPOBOJHUE YOWpPAIOT, a 3areMm
yOMPAIOT U HAJIOUKY.

Ha xaxoM u3 pHCYHKOB NPaBHUIBHO H306pa’KeHBI 3apANbI HA JIETIECTKAX
3JIEKTPOCKOIIOB?

o
©

*

L, T I
o ©) Q @
|
NOR G s
+ 5k ~is T T
D1 2) 2 3) 3 4) 4
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Al2 | Vuenur cobpand 3IeKTPHYECKyI0 IIellb, COCTOAIYI0 U3 baTapeikw,
BOJIBTMETPA, aMIIepMeTPa, PeocTaTa M JaMIbl HakaauBauua. Ha pucyHke
IIPUBEJEHbI IIOKa3aHUuA HpI/I60pOB IPpHU OBYX Pa3IdYHBbIX IIOJIOHKEHUAX
OBUKKA  peocrara. Kak wu3MeHseTcd C POCTOM  HANPIKEHUST

COIIPOTHBJICHUE JIAMIIbI?
0,15 A 025 A

s fhoad

1) yBenwumsaercs

2) yMeHbmaercs

3) He usMeHgeTca

4) HA OCHOBAHUU IIPOBEIEHHBIX OIBITOB OTBETHTh HAa BOIPOC
HEBO3MOKHO

M 3apsiKeHHAsd YaCTHIIA BJIETAET CO CKOPOCTHIO U B 00JIACTH OXHOPOMHOTO
maruauTHOro mois B (cm. pucyuru). Ha wacruiry He Oymer meicTBOBATh
cuna Jlopenma

@ @ ©)
15 B © © e
—— 5 — 5,8 © §
— = J{ ® e
—_— —_— ® ® @

1) Tonbko B cayuae 1.
2) B ciyuasx 1 u 3.
3) TosnbKO B ciay4ae 2.

4) B m060M ciydae, H300paKeHHOM Ha PUCYHKAX.

© MHOO, 2011 r.




HUHIAYKTHUBHOCTBIO
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Al4 | Kone6aTelbHBIH KOHTYP COCTOMT H3 TIIOCTEIOBATETBHO COeIMHEHHBIX
pesucropa, KOHJIeHCcaTOpa €MKOCTBIO 0,1 Mmg® u KaTyIIKU
1mI'a. Karkags w3 npuBemeHHBIX Ha

PE30HAHCHBIX KPUBBIX MOKET IIPUHAIIEKATh 9TOMY KOHTYPY?

® UB

@

11

pUCyHEe

12000 13000 o, ¢!

U,B

- 0
500 1000 1500 2000 o, ¢! 9000 10000

@ UB

11000

O)

1004000

1008000 w, c_l

0
99000
D1

0|
100000 101000 102000 @, ¢! 906000

2) 2 3) 3
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A15 | Ha pucynre usobpasxkeHn npegmer S u ero uszobpaxenue S', MOIyIeHHOE C
NOMOII[bI0 TOHKOU cobuparomeii nuH3bl. llpamas OO' - rnaBHad
ONITHYECKAA OCh CHCTEMBL.

&

Ha xaxoM wu3 OpuUBENeHHBIX HIKE PHCYHKOB IIPABHJIBHO IIOKA3aHO

OJIOMEeHUe JTUH3bI?
@

D1 2) 2 3) 3 4) 4

A16 | llkonbHUEK HANIPaBHUJ Jy4 CBETa OT JIa3epHOM YKA3KW HA OYeHb Y3KYIO
MIPSIMOYTOJBbHYI0 IIPOpes3b B CTANBHOM Imactuuke. IIpu sTom HaA sKpaHe,

YCTAaHOBJIEHHOM 34 INTACTHHKON, HAOII0MAIach CHCTEMA U3 YePeAyIOIHAXCS
CBEeTJIbIX U TeMHBIX nATeH. Kakoe sBiieHne HAOMONAN IIKOIbHUK?
2) mudpaxrimo ceera

4) mpeomiieHue CBETA

1) mucmepcuro cBera

3) umnTepdepeniuio cBeTa

© MHOO, 2011 r.
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Al7 | B omnbite mo wumayueHmio GoToddderTa OAHYy M3 ILIACTHH ILTOCKOTO
KOHZIeHcaTopa o0iydaior cBeToM ¢ dHepruei dorona 6 sB. Hampaxenue
MeXIy IJIACTHHAMU H3MEHSIOT C IIOMOINBIO PEOCTaTa, CUIy (DOTOTOKA B
[emu u3MepsAmT ammnepmerpoMm. Ha rpaduke mnpuBeneHa 3aBHCHMOCTD
dororoka [ or mampsixenus U mexnay miactuHamu. Pabora BbIXoma
SJIEKTPOHA C ITOBEPXHOCTH METajlla, W3 KOTOPOrO CHEeNIAHbI IJIACTHHBI
KOHJIEHCATOPA, PABHA

I, MA
A

W b o on

4321 0123456 UB
1) 1:B 2) 2B 3) 30B 4) 45B

A18 | TIpu nabmonenny AaepHO PeaKIH 29442Pu - 29328U + gHe perucTpupyercs

1) a-msnyuenwue
2) B-usmyuenue
3) y-usnydenwue

4) HY OJIUH U3 MIEPEUNCIEHHBIX BUIOB U3IyYEHHUS

A19 | TemnepaTypy paguoakTUBHOTO M30TOIIA ypaHa yBenuduiu B 2 pasa. Ilpu

STOM IIEPHOJ IIOIYPACIIAA HTOTO H30TOIA
1) yBenuuwurcs B 2 pasa. 2) yBenuuuTcs B 4 pasa.

3) ymembiuTcs B 2 pasa. 4) He U3MEHUTCS.

A20 | Insg Toro 4troGbl IpPH ITOCTOSTHHOM OOBEME YBEIWYUThH TEMIIEPATYPy V
MOJIEHl OJHOATOMHOIO HIEaJIhbHOro rasa Ha Bemwduny AT, emy Hy:XHO
COOOIIUTH KOJAMYeCcTBO TemioThl AQ. Kakyio KoHCTAHTY MOMKHO
OTIPEMIESIUTD 10 STUM JAHHBIM?

1) uucao Asoragpo N A
2) SMEKTPHYECKYIO TIOCTOAHHYIO &

3) yHuBepcalIbHYIO ra30ByI0 IOCTOAHHYI0 R

4) rpaBUTAIHOHHYIO OCTOSHHYIO

© MHOO, 2011 r.
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A21 | B HemaBHeM mpoumIIoM [JIsI TOYHBIX OIEKTPUYECKHUX H3MEPEHUH
KCIIOIB30BANUCh «MArasuHbl» CONPOTUBIEHUMH, IMPEACTABISIONINE COO0M
IEPEBAHHBIN AWK, 0] KPHIIIKOH KOTOPOTO IIOME[alIach TOJICTad MegHAaA
mwractuHa (1) ¢ paspeiBamu (2), B KOTOpbIe MOTYT BCTABJIATHCA MEXHBIE
mrrexkepsbl (3) (cM. pucyHok). Eciau Bce InTekepbl IUIOTHO BCTaBJIEHBI, TO
QIIEKTPUYECKUI TOK TedyeT dYepe3 HHUX HANOpPsAMYI0 [0 IUIACTHUHE,
COIPOTHBJIEHHE KOTOPOM HHUYTOKHO Mamo. Kcimum Ke Kakoi-mtubo us
IIITEKEPOB OTCYTCTBYeT, TO TOK Te4YeT uepe3 IIPOBOJIOKH (4), KOoTopble
3aMBIKAIOT PA3PhIBBI U 00JaJAI0T TOYHO H3MEPEHHBIM COIIPOTHBICHUEM.

)

Omnpenenure, yeMy PaBHO COMPOTHUBJIEHHE, YCTAHOBIEHHOE Ha MarasuHe
COIIPOTHBJIEHUH, IIOKA3aHHOM Ha CJefylolleM pHCyHEe, ecau R = 1 Ow,

R2=2OM,R3=6OM,R4=9OM.

1) 8 Om 2) 9 Om

3) 0,125 Om

4) 0,1 Om

© MHOO, 2011 r.
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Yacrs 2

Omeemom K 3a0aHusm 3Imoii uacmu (B1-B4) saeaaemcsa
noc.itedosamenvrocmsd yugpp. Bnuwume omeemwvr cnauana 6 mekcm
pabomwl, a 3amem nepenecume ux é 6aank omeemos Nel cnpasa om
HOMepa coomeemcmeyruiezo 3a0aHuUl, HAYUHAS C Nepeoil KaemoukKu,
6e3 npobenos u KAKUxX-A1UO0 OONOJNHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 o0moenAbHOU Kaemouke 6 COOmMeemcmeuu
npueedéHHvIMU 8 0.1aHKe obpa3yamu.

B1 B TemnoBoir MamimHe OZMH MOJIb HOEAIBLHOTO OSHOATOMHOI'O Trasa
COBEPIIIAeT IpoIlece, N300paKeHHbIH HAa PUCYHKe 1. ITOT IUKIAYECKHIH
IpoIiece 3aMeHAI0T Ha APYroM, n300paKeHHbIN HA PUCYHKE 2, He U3MeH s
HU Ta3, HU €ro Koau4ecTBO. Kak B pesynbTare M3MEHSTCA CIEAYIOIHe
(pusuUecKue BeIWYMHBI: epefaBaeMoe rasy OT HArpeBaTesis KOJIUIeCTBO
TEIJIOTHI; COBEpIIaeMas MaIInHoM Mexanudeckas pabora; KITJ[ remrosoii

MAaIllUHbI?
P P
ap, 23
2p|-4 g
p P
i 4 (e 4
077 21, v A 4, v

®© ©)

s Kaxmod BeaWYWHBI OIpefeInTe COOTBETCTBYIOIIHME XapakTep
U3MeHeHUs:

1) yBeIuInTCH;

2) YMEHBIIIUTCS;

3) He U3MEHUTCH.

SanuiuTe B TAOMUIly BbIOpaHHBIE IMMPHI AJT KAKIOH (PUIUIECKOH
BenununHbl. [{1dpbl B 0TBETE MOTYT IIOBTOPSTHCS.

PUSNYECKHUE BEJIMYNHBI nx
N3SMEHEHWE

A) mepenaBaemoe razy or Harpesareias 1) yBeauumrcs
KOJIMYECTBO TEIIOTHI

. 2) yMeHbIIUTCS
B) cosepmaemas MamuHOM ~ MeXaHHYECKas
pabora 3) He uzMeHHTCH

B) KIIJI TemnoBoi MAIIMHBI

© MHOO, 2011 r.
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A B B
OTrBer: :

B2 | IInacrumunOBBIH map, ABUrasch IO INIAAKOH TOPU30HTAIBLHOMN IIIIOCKOCTH,
CTOJIKHYJICSI C IOKOSIIMMCSI METANIMYECKUM IIapoM U IPUWIHI K HEMY.
Kak B pesyabrare u3MeHUIWCH CleAyolIue (PU3NIECKHEe BeIUIUHBIL:
CyMMapHas KMHETHYeCKas SHEPrus IAapOB, BHYTPEHHISA SHEPTusd IIapOB,
BEeJIMYMHA CyMMAapPHOTO MMITYJIHLCA IAPOB?

Jnsa Kammod BeIWYMHBI ONpPENenTe COOTBETCTBYIOIIME XapakTep
U3MEHEeHHU:

1) yBenuuwniiace;

2) YMeHbIIUIACS;

3) He U3MEeHUIACh.

SanuiuTe B TAOMMILy BBIOPAHHBIE IMMPBLI IS KAKIOH (DU3UIECKOMH
BeanunHbl. Iludpel B 0TBETE MOIYT IIOBTOPATHCA.

PNSNYECKHUE BEJINYNHBI NX NSMEHEHWE

A) cymmapHas KMHeTHYECKasa SHePrus mapoB 1) yBerwmumiaach

B) BHyTpeHHsAS SHEPrHUs MIAPOB 2) ymeHblInIach

B) BenuuuHa cyMMapHOIo UMILYJIbCA IIAPOB 3) He U3aMeHHUIACH

A b B

Otser:
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B3 | Toueunoe Teno HaxommTCA HA IIALKOH TOPH30HTAILHOM IOBEPXHOCTH. B B4 | B snexrpuueckoit memm, cxeMa KOTOPOi MOKazaHa HAa PHCYHKe, depes

momeHT Bpemenu ¢= (0Ha Hero B Hampasienunu ocu OX HayuHaeT

I[efICTBOBaTb moCcTOHHAsA cuiaa F. YcraHoBuTe COOTBETCTBIE Mexny

rpaduKaMu U (PUBHMYECKUMHU BEIUYMHAMH, 3aBHCHUMOCTH KOTOPBIX OT
BpEMEHH 3TH rpaUKud MOTYT MpeAcTaBiaTb. K kKammoi mosunuu nepBoro
crosbra mojbepuTe COOTBETCTBYIOIIYIO MO3UI[UI0 BTOPOTO W 3AIUIIUTE B
TabIuIly BhIOpAHHBIE I PHI II0]] COOTBETCTBYIOIINMY OyKBaMH.

F
e
X
t=0
TPA®UKUN PUSNYECKUE BEJINUYNHBI
A) 1) mpoexmus ckopocru Tena Ha ock OX

2) mpoekIus yckopeHus Tesa Ha ock OX
3) myTb, NPOWIEHHBIN TEIOM

4) u3MeHeHHe KOOPAMHATHI Teja

Bb)

OtrBeT:

© MHOO, 2011 r.

pesucTop A Teuer TOk cuinoi ;. Yemy paBHa cHiIa TOKa, TEKyIIero yepes
pesucrop B u uepes pesucrop C? YcraHOBHUTE COOTBETCTBHE MEKIY
(pusuUecKUMU BeNMMYMHAMH W WX 3HadeHHsaMu. K Kamkmod mosuiuu
IepBoro croybia mnoxbepuTe COOTBETCTBYIOIIYI0 IIO3HUIMI0 BTOPOr0 H

s3anuiuTe B TAGAUIY BBIOpaHHBIE IUQPHI IOA COOTBETCTBYIOIIUMHI
OyKBaMH.
B

1l
|
EE 3BHAUEHUE

A) Cuna Toxka, Texyero uepes pesuctop B 1) [

PNSNYECKAA BEJIMUYNHA

B) Cuna roxa, Texymero uepes pesucrop C 2) Iy

3) —

4) —

OtBer:
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Yacts 3

3adanus mpemweit uwacmu  npedcmaeasom  co6oii  3adauu.
Pexomendyemcss npoeecmu ux npedeapumenbHoe peuieHue Ha
yepnoeuke. Ilpu evitnoanenuu 3adanuii (A22-A25) e 61anke omeemos
Nel nod HoOMepoM 6bINOAHAEMOZ0 6AMU 3A0AHUA NOCMABbME 3HAK « X»
6 K./lemouke, HOMep KOMOpOiL coomeemcmeyem HOMepPY 6blOPAHHO20
eamu omeema.

A22 | Ha moBepxXHOCTH CIIOKOMHOTO 0O3epa IMOKOHUTCS JOAKA, B KOTOPOH CHIUT
peibak. Pribax Opocaer B  BOAy KaMeHb B  HAIPABJIEHUH,
IepIeHIUKYJIIpHOM bepery. BonHa or ymasiiero B BOLy KAMHSA JOXOIUT
mo momku 3a 10c, a mo Gepera 3a 40 c. Uemy Mmoer OBITH pPaBHO
paccTosiHue OT JIOAKH 10 Gepera, eciau CKOPOCTh BOJIH Ha Boxe 75 cm/c?

1) 7,5m 2) 30m
3) 3756m 4) 22,5 m unu 37,5 M
A23 | AGconoTHAs BIAKHOCTD BO3MyXa, HAXONAIIETOCTd B I[WINHAPUIECKOM

cocyme mox mopiiHeM, paBHa 0,029 kr/ M. TemmepaTypa rasza B cocyje

pasua 100 °C. Kak u Bo CKOJIBKO pas Tpedyercs n30TepPMUIECKH U3MEHUTh
00BEM CcOCya IJIA TOT0, YTOOBI HA ero CTeHKaxX o0pasoBaiachk poca?

1) yMeHBIIUTEH IPUOIU3UTEIHHO B 2 pasa
2) yBenwuuTth IpubIu3UTEAbHO B 20 pas
3) ymenbumnTh npubausuTeabuo B 20 pas

4) yBenwduThH IPUOIU3UTEIBHO B 2 pasa.

© MHOO, 2011 r.
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A24 | OnexTpuyecKas Iellb COCTOHUT M3 HECKOJIbKHUX OIUHAKOBBIX PE3HCTOPOB,
COeIMHEHHBIX II0CIe0BATEIbHO U MOAKII0YeHHbIX K 6aTapee ¢ IJ[C 60 B.
Ha rpadmke mpruBefeHa 3aBHCHMOCTD CHJIBI IIOCTOAHHOIO 3JIEKTPHUYECKOTO
ToKa I B 5TOH 1enu OT ymcia n pe3ucTopos (mpu n = 0 KOHTaKThI 6aTapen
3aMKHYTHI HAKOPOTKO). Yemy paBHO comporuBienue R oxHoro pesucropa?

R R R R R

0 1 2 3 4 5 n

1) 0,5 Owm 2) 1 0m 3) 2 Om 4) 40u

A25 | MHOyKTUBHOCTD KATYLIKH HAEAIBHOTO K0ae0aTeIbHOTO KOHTypa paBHA
10°Tu. B KOHTYpe IIPOMCXOmAT cBobomuble Kosnebanus. Cuna Toka I B
9TOM KOHType H3MeHsdeTci co BpemeHeMm ¢ 1o 3aroHy [ = 8sin(400¢),

IIpUYEM CHJIa TOKaA BBbIpaKaeTCd B MA, BpeMda B CEeKyHIOaX. BHGKTpI/I‘{eCKaH
€MEKOCTHh KOHJeHCcaTopa B 3TOM Kos1e0aTeIbHOM KOHTYP€E paBHa

1) 250 Mx® 2) 0,10 3) 625 mr® 4) 2 m®

C1 | Jlerom B SICHYIO IIOrOLy HAaj IIONIAMH H JIeCAMH K CepemuHe IHA 9acTo
obpasyioTcsi KydeBble 00JIaKa, HHUKHAA KPOMKA KOTOPBLIX HAXOOUTCA HA
onuHaKoBol BhicoTe. OOBACHUTE, OIUPAACH HA M3BECTHBLIE BAM 3aKOHBI U
3aKOHOMEPHOCTH, (DU3AUECKIE IIPOLECChI, KOTOPLIE IIPUBOLAT K 9TOMY.

C2 | MaaTHHK COCTOHT U3 MaJeHbKOro rpysa Maccoit M = 200 T ¥ O4eHb JeTKokH

HuTH noxBeca muumHOM L =1,25M. OH BHCHT B COCTOSHHMH IIOKOS B
BEPTUKAILHOM IIOJOKEeHUH. B rpys ymapsercs HeOOJIbIIOE TEeJI0 MACCOM
m =100r, jereBllee B TOPHU3OHTAIBHOM HAIPABIEHHUH CO CKOPOCTHIO

v =10 m/c.Ilocme ymapa Tem0 OCTAHABIMBAETCS U HAJAET BEPTHKAIHHO

BHu3. Ha kakoll MakCHMaJbHBIA yroa o MadaTHHUK OTKJIOHHTCA OT
IIOJIOKEeHHI PaBHOBECHU II0CIIe ynapa?

© MHOO, 2011 r.
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_c3 |

_c4 |

_C5 |

TI'pys maccoit m = | Kr momBecHIM HA HEBECOMOM MPY:KHHE, M OH MOT
COBEpIIATh BEPTHKANBbHLIE TAPMOHHYECKHE KOIe0aHusd C HEKOTOPOM
9aCTOTOH. 3aTeM MapasieibHO IIEPBOH MPY:KHHE MPUCOEIUHUIN BTOPYIO
TaKyI0 K€ U IOABECHJIM K HHMM Ipyroi rpys. Hacrora kosebaHuii HOBOM
crucTeMbl OKa3ajiach BIBOE MeHbIlle, ueM IpeskHed. Uemy pasua macca M
BTOpOTO rpysa’?

B BbBICOKOM BepTUKATBHOM ITHIHHAPHUYECKOM COCyAe TOJ TAHKEeIbIM
IOPIIIHEM, CIIOCOOHBIM MEepeMelaThCsd BIOJIb CTEHOK COCy[d IMPAKTHUYECKH
0e3 TpeHWs, HAXOZUTCA HEKOTOPOE KOJIHMYECTBO BO3AyXa IIOf AaBJIEHHEM

py = 1,5arm. Ilopmens Haxonures B paBHOBecuu Ha BbicoTe Hj =20cM

Hax guoM cocyma. Ompepmenmre, Ha Kakoe paccrosume AH cmecrurcs

TIOpIIEHb, €C/IN COCY/[] IlepeBePHYTh OTKPHITHIM KOHIIOM BHHU3 U IOMAATHCA
ycraHoBieHud paBHoBecuda. (CuuraTh TeMmepaTypy  BO3AyxXa W

atMocdepHoe naBmenue p,= 1 atm mocrosuHbiME. Maccolt Bosmyxa B
cocyzie II0 CPaBHEHHUIO C MACCOH IMOPLIHA MOKHO IIPEeHeODedb.

Xopomio mpoBoadmiags pamMia maomanso S =20 cm? Bpalaerci B
OTHOPOHOM MAarHUTHOM moJjie c WHIYKITHEH B=1,5Tn,
NEPIIEHUKYAAPHOM OCH BpalleHuda paMiu, c gacrorou Vv =501
Cronb3siinpe KOHTAKTBI OT PAMKH IIPHUCOEIUHEHBI K IIeIH, COCTOSIIeH w3
pesucropa comporuBieHueM R; =50M, K KOTOPOMY IIOCIE€JOBATEILHO
MIPHUCOEeTUHEHBI IBa rnapaJjiiebHoO COETUHEHHBIX pesucropa
compoTuBireHuAMH Ry =100mMm  Ry;=150m (cm.  pmc.).  Haiitu
MaKCHMAaJIbHYI0O CHJIy TOKAa, TEKyIIero 4depe3 pe3ucTop R;B mporecce
BpaiieHusa pamiu. WHIYKTHBHOCTDIO IIEITH MOKHO IIpeHebpeyb.

- Ry
AB

AN B~
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C6 | Toueunsri mcTOYHMK cBeTa S HAXOAWTCA B IepelHeH (DOKATLHOM

IUIOCKOCTH coOMparoliiedl JUH3bI HA PACCTOAHHHU [ = 2 CM OT ee TIJaBHOH
ONTHYECKOM OCH. Sa JMWH30H B ee 3aJHed (POKaIbLHOM ILIOCKOCTH
HaxoguTcd ILIocKoe 3epkamo (cM. puc.). Iloctpouts wm3obpaxenume S'
HUCTOYHUKA B JAHHON ONTUYECKON cHCTeMe W HalTU pacCTOgHUE MEKIY
Toukamu S u S'.

S
+
/
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HNHCTPYKIHA 10 BLIMOJHEHHAIO PAGOTHI

JlJ1s1 BBIMIOIHEHUA SK3aMEeHAIMOHHOM paboThl 10 (usmie orBomuTca 4 daca
(240 munyT). Pabora cocrout n3 3 yacreil, BEIOUYAIOIINX 35 3aJaHIL.

Yacre 1 comepsxkur 21 samanme (Al1-A21). K xaxmomy samamuio maércs
4 BapuwaHTa 0TBETa, U3 KOTOPBIX MPABMIBHBIN TOJIBKO OJHH.

Yacte 2 comep:xur 4 3aganua (B1-B4), B KOTOPBIX 0TBET HEOOXOIUMO 3aIIUCATD
B BHje Habopa nudp.

Yactp 3 cocrout u3 10 3amauy: A22-A25 ¢ BBHIOOPOM OJHOTO BEPHOTO OTBETA U
C1-C6, mna koTopsIx TpebyeTcd JAaTh Pa3BEPHYTHIE PELICHHU.

Ilpu BblUHCIEHUAX paspelraeTcsi HKCIOJAb30BATH  HEIIPOrPaMMUPYEMbIH
KaJIbKyJIATOD.

Bce 6mamku EI'Q samommsiorcs ApkuMu 4épHBIME depHmiaamu. Jlomyckaercs
WCHOJIb30BaHUE TeIeBOM, KAIWIIAPHOU UIN TePheBOM PydeK.

IIpu BeImonHeHwMu 3aganuii Ber Moxere monb3oBaThesa uepuosuroM. Obparaem
Bame BHuMaHmWe, 4TO 3aIUCH B YEPHOBHKE He OYyIyT YYHTHIBATHCA IIPU OIEHKE
paboThI.

CoBeryeM BBIMIOIHATH 3aMaHUsI B TOM IIOPSAAKE, B KOTOPOM OHH HaHbI. s
SKOHOMHUHM BpPEMEHH IIPOIIyCKa¥Te 3ajaHue, KOTOpoe He yAaéTcs BBIIOJHUTH CPasy,
U TepexomuTe K ciexyiomemy. Kcmum mocie BBINOAHEHHs Bceit paborsr y Bac
ocraHeTcs BpeMs, Bbl cMoikeTe BepHYThCH K MPOILYII[E€HHBIM 38 JaHUIAM.

Banner, mnomyueHHble BaMu 33 BBINOJHEHHBIE 33[aHWUS, CYMMHPYIOTC.
ITocrapaiiTech BBIMOJIHUTL KAK MOKHO OOJIbIIIE 3aJaHHWU M HaOpaTh HauboJbIlee
KOJIMYECTBO GaLIOB.

sRenraem ycnexa!

© MHOO, 2011 r.
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Huxe IIPUBEOECHbI CIIpABOYHBIE JaHHBIE, KOTOPbIEe MOTYT l'IOHaI[O6I/ITBCH Bam IIpu

BBIIIOJTHEHU N pa6OTI)I.

JdecATnaHbIE IPUCTABKHA

®usuka. 11 knacc. Bapuant 2

CooTHOIIEHUA MEKAY PASTHIHHIMA € THHUIIAMHI

TeMIeparypa 0K =-273°C

aTOMHAas eIUHHUIIA MaCChI laewm. = 1,66-10_27 KT
1 aToMHaa egUHUAIIA MACChI DKBUBAJIEHTHA 931,5 MsB

1 5/IeKTPOHBOJIBT 15B = 1,6-10_19 Ik

MaccsI yacTHig

Hizzzzo- O6o3Hauenne | MHOKHTEIH H?;Haz::o- OGosnagyenne | MuoxHTE b
rura r 109 CaHTH c 1072
Mera M 108 MUJLTH M 1073
KHJIO K 103 MHEPO MK 1078
TeKTO r 102 HaHO H 1079
aenu bt 1071 TIMKO I 10712

KoncTanTsl

YHCIIO 7T n=3,14

yCKOpeHHue CBOGOTHOro MafleHus Ha eMe g =10 M/c2

TrpaBATaAlTHOHHAA IIOCTOTHHAA

G = 6,7-10"1! H-m%/xr?

YHUBEpPCAJIbHAA ra3doBas IIOCTOSIHHAA

R = 8,31 II:x/(monw-K)

IIOCTOAHHAA BOJII)I.IMaHa

k =1,3810723 /K

rmocrossHHasg ABoraapo

N, = 6:1022 moms !

CKOpPOCTH CBeTa B BaKyyMe c= 3~108 m/c
K03(p(pHUITHEeHT IPOITOPIIHOHATBEHOCTH b= 1 _ 9-10° H-m2/Kn?
B 3aKoHe Kymnona 4meg

MOJyJIb 3apsiia dJIeKTPOHA (3IeMEeHTaPHbIH
SIIEKTPUYECKUI 3apsiy)

e=1,610"1° Kn

nocrosHHasa Ilmanka

h =6,61073% Mx-c

© MHOO, 2011 r.

dIeKTPoHa |91-103! kr ~ 5,5-10 % a.e.n.
IPOTOHA |1 673-10~27 kr ~ 1,007 a.e.m.
HEUTPOHA |1 675-10°27 kr ~ 1,008 a.e.m.
ILnoTHOCTE IIOLCOJTHEYHOr'0 Macia  |900 KF/MS
BOTIBI 1000 ®r/m® |amoMusns 2700 xr/m°
IpeBecuHEI (COCHA) [400 kr/M°  |Xemesa 7800 ®r/m°
KepocHHa 800 xr/m®  |pTyTH 13600 xr/m°
YaeabHas TEILIOEMKOCTD
BOIBI  |4.2:10 3 s/(kr-K) amomuana 900 ax/(kr-K)
IBJa 2.1-10 3 Ii/(xrK) Menu 380 [I:x/(xr-K)
wemeza (640 Ix/(kr-K) qyryHa 500 T:x/(xr-K)
ceunana (130 [:x/(xr-K)

YaeabHas TEILIOTA

Mapoo6pasoBaHUs BOILI

2.3-10 ® Tm/wr

IIJIaBJIE€HUA CBHHIIA

2,510 4 Iax/kr

IIIaBJIC€HHUA JIbaa

3,3-10 ° ITm/kr

© MHOO, 2011 r.
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HopmasubHBI€E yCIOBHA: IaBiIeHNE 108 Ila, Temmeparypa 0°C

Moaspuasa macca

asora 281073 kr/Momb Kuciopozaa 321073 kr/momn
aprona 40-1073 xr/voms JTATUA 6-102 kr/momB

BOAOpPOAA 21073 KI/MOJb MoubIeHa 96-1073 KI/MOJIb
BO3/iyXa 29-1073 xr/Moms HeoHa 20-10~3 kr/momn
reus 4-1073 kr/momn YIJIEKHCIIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemos N 1 nod
HOMEpPOM 68bINOHAEMO20 eamu 3ad0anus (A1-A21) nocmasbme 3HAK « X»
6 K./lemouke, HOMep KOMOpPOIi coomeemcmaeyem HoOmepy 6blOPAHHO020
eamu omeema.

Al | JIpa Tema paBHOMEPHO JBHKYTCA BAONb TOPH3OHTAMBHOH ocum OX
(cMm. pucyHok). OTHOCHTETBHO  HENOABIKHOM  CHCTEMBI  OTCYETA,
cBA3aHHON c TO4Koi O, MOLY/Ib CKOPOCTH IIEPBOTO Tejia paBeH 5 M/c, a
MOJyJb CKOPOCTH BTOPOro teia 3 m/c. B cucreme orcuera, CBA3aHHOH C
[IEPBBIM TEJIOM, IIPOEKIIHSI CKOPOCTH BTOPOro Tena Ha ock OX paBHA

- -

v, v,
—‘77/%7777777777%777—'
(0] X

1) 2wm/c 2) 8 m/c 3) 2wm/c 4) -8 m/c

ﬁ AWK yCKOPEHHO COCKANB3BIBAET TIOJ MEMCTBUEM CHJIbI F ¢ HAKIOHHOH
ILIOCKOCTH, He OTPhIBAACH OT Hee. Kyna HampaBieHo yCKopeHue AIuKa?

F

1) « 2) v/ 3 4 7

A3 | Bpycok, Haxogamuiica Ha MI€POX0BATOM HAKIOHHOM IIJIOCKOCTH, CKOIB3UT
110 He¥, ec/IX YIoJl HaKJIOHA ITocKocTH 6oabie 30°. M3 sToro ciemyer, 4To

KOB(D(PUIIMEHT TpeHus MeXIy OpPyCKOM M ILJIOCKOCTBIO 6OJIblie

RBUNEY
2) K09 UIMEHT TPEHUA MeKAy OpPYCKOM M IIJIOCKOCTBIO MEHBIIIEe
1/+3.

3) xonddumenT TpeHua MexIy GPYCKOM M ILIOCKOCTHIO paBeH | / J3.

4) KO3(P(PUIIMEHT TPeHUA MeXKAy OPYCKOM U ILTOCKOCTHIO 3aBHUCHUT OT
yIJIa HAKJIOHA IIJIOCKOCTH.
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A4 |

A6 |

Teno pgBmKeTCA PABHOMEPHO U IPAMOJHHEHHO, MMed HMIYJIbC p. B

HEKOTOPBIM MOMEHT HAa TEJI0 Hadayia JeHCTBOBATh cuja F', TIOCTOAHHAA 110
MOAYJI0 W Heu3MeHHas [0 HampaBjieHwuio. B pesyiabrare MMILyJbC Tea
usMeHwuica Ha Ap. MoxKHO yTBEpKAATh, YTO

1) BexTOpHI j 1 F COHAIIPABIEHDI
2) BekTOpHI P ¥ AP cOHATIPABIEHI
3) BexTops! 4P u F coHAMpaBIeHbI

4) BEKTODEI D, Adpu F wMoryT ObITh OPHEHTHPOBAHBI
OTHOCHUTEJIBHO IPYyTa IPOU3BOILHBIM 00pa3oM

ApyT

Heb6oabmioe Temo mMaccoil m COCKAIb3bIBAET C IIEPOXOBATON HAKIOHHOM
IUIOCKOCTH C YIJIOM HakjaoHa o. KoadduimeHT TpeHUA MexKIy TeIoM U
HaKJIIOHHOM ILJIOCKOCTBIO paeeH (. Ilepemernasich u3 Touku A B TOYKy B,

paccrosHre MeKIy KOTOPBIMH PABHO L, CHJIa TPEHHs COBEpIIaeT padoTy,
paBHYIO

G s

1) umgL 2) umgLcosa 3) —umglLcosa  4) —umgLsino

I'pys womebmerca Ha mpyxuHe, asuradck Bmonb ocu OX. Ha pucynke
MOKa3aH rpauK 3aBUCHMOCTH KOOPAMHATHI TPy3a X OT BpemeHu f. Ha
KaKuX yJacTKax rpaduia Cuja YIPYTOCTH MPY:KWHBI, HPUIOKEHHAST K
TPy3y, COBEpIIAeT OTPULIATEIbHEYI0 padoTy?

X

A E

C

1) ABuBC 2) BCuCD 3) BCuDE 4) DEu EF

© MHOO, 2011 r.
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_A7 |

A8 |

_A9 |

IlBoe y4eHUKOB MpouuTaiu B yuebHMKe mpo srcuepuMeHTh! K. Ileppena
mo HaAOMIONEeHHI0 OpPOYHOBCKOTO [BMIKEHHA YACTHI[ B JKHAKOCTH. Ha
CIeAyIOIIMH [eHb, OTBeYas HA YPOKe, IEePBbIM YYEHHUK CKa3aja, dYTO
WHTEHCHUBHOCTh OpPOYHOBCKOTO IBHIKEHWS HE B3aBHCHT OT BpPEMeHH, a
BTOPON YYEHWK CKA3aj, YTO HMHTEHCHBHOCTH OPOYHOBCKOIO [IBUIKEHUS
BO3pacTaeT IIPH yMEHBIIEHWH TeMIeparypbl xumgkoctu. Ilociae sToro
VUATEIb 3aKII0YNIL, YTO

1) npaBUIBLHO OTBETHII TOJIBKO IEPBHIA YUCHUK
2) NpaBHUIBLHO OTBETHII TOJBKO BTOPOH YIEHUK
3) mpaBunbHO OTBeTWIH 064 YIEHUKA

4) 06a yJ4eHHKa OTBETHIH HEIIPABUIBLHO

B xakom w3 wusoOpameHHblx Ha pV-mguarpamme P 2
MIPOIIECCOB TeMIeparypa UAeaIbHOTO rasa yonisaer?

1) 152
3) 14

2) 153

4) BO BCex Tpex IIpolieccax

Ha pucynke msobpaixeHbl IIyHKTHPHOW IWHUEH — rpadui 3aBHCHMOCTH
JaBJIEHUSA P HACHIIEHHBIX TTAPOB BOABLI OT TeMmOepaTypbl 1), U CILIONTHOMH
JIMHWEH — TIporiecc 1-2 n3MeHeHUd NapIuaIbHOTO TaBJICHUI ITapOB BOHI.

p,klla
100
80 ;
60 ¢
40 o
20 -~

270 290 310 330 350 370 T,

Ilo mepe Takoro u3MeHEHHA NAPIHAIHHOTO IABIEHUSI IAPOB BOMIBI
OTHOCHUTEJILHAS BIAKHOCTDH BO3AyXa

1) yBenmuuBaercs.
2) yMeHbIIaeTcs.
3) He usMeHseTC.

4) MOKeT KakK yBeJIHYMBATHCS, TAK U YMEHbBIIIATHCA.

© MHOO, 2011 r.
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A10 | Y mopuuu ngeasbHOTO ra3a OTHAIN HEKOTOPOEe KOJIMYECTBO TemIoThl. 1Ipu
9TOM HaJ Ta30M COBEPIININ IMOJOKUTEIbHYI0 pabory. B pesymbrare
BHYTPEHHAA DHEPIud IIOPIIUY rasa

1) yBemumuwmiachk
2) yMmeHbIIHIACH
3) He U3MEHMIACH

4) Morya v yBeJIMYUTCS, U YMEHBIITUTHCI U OCTATHCI HEM3MEHHOM

All | Ia wHe3apaKEeHHBIX HIEKTPOCKOIIA COENIWHEHBI JPyr C JOPYTroM
npoBOgHUKOM. K OHOMY W3 3IIEKTPOCKOIIOB, HE KAcasiCh €ro, MOIHOCAT
OTPHUIATEIHHO 3aPAKEHHYIO MATOYKY (CM. PUCYHOK).

?

He oTBOma majo4km OT 5JIEKTPOCKOIA, MMPOBOIHHME YyOMpAiOT, a 3areM
yOMPAIOT U HAIOUKY.

Ha kakoMm u3 PHCYHKOB IPABHJILHO H300paKeHbl 3apAabl HA JIEIeCTKaxX
3JIEKTPOCKOIIOB?

@ @
@ @

|

| "I A
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Al2 | Vuenur cobpand 3IeKTPHYECKyI0 IIellb, COCTOAIYI0 U3 baTapeikw,
BOJIBTMETPA, aMIIepMeTPa, PeocTaTa M JaMIbl HakaauBauua. Ha pucyHke
IIPUBEIEHbI IIOKa3aHUuA HpI/I60pOB IPpHU OBYX Pa3IdYHBbIX IIOJIOHKEHUAX
OBMKKA peocraTa. Kak wu3MeHSeTCSI € YMEHBIICHWEM HANPIKEeHUI

COIIPOTHUBJICHUE JIAMIIbI?
0.5 A 03A

FFoed  fhed

1) yBenwuusaercs

2) yMmeHbIIaeTCsI

3) He msMeHAeTCS

4) Ha OCHOBAaHWH TIPOBEJEHHBIX OIBITOB OTBETHUTh HAa BOIIPOC
HEBO3MOMKHO.

M HGSapH?KeHHaH qactunoa BjaeTaeT CO CKOPOCTBIO D B 061aCTB OTHOPOJAHOTO

marautTHOro monsd B (cm. pucyuru). Ha wactuiry He Oymer meicTBOBaTh
cuia Jlopeuna

@ @ ®
B
3 - ® @ 06
= (OO O
—— — =" o 0"
j”j—““ -_— ®@ @ 06

1) Tomnbko B ciy4ae 1.
2) B ciayuasx 1 u 3.
3) TombKo B ciyuae 2.

4) B mr060M cirydae, n300paKeHHOM Ha PUCYHKaX.

© MHOO, 2011 r.
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Al4 | KonebarenpHBIH KOHTYP COCTOMT M3 IIOCIAEOBATEIHHO COEJHMHEHHBIX
pesucTopa, KoHAeHcaTopa eMKocThio 10 ME® U KaTylIKu HHAYKTHBHOCTHIO
1 mI'a. Kakas u3 npuBeJeHHBIX Ha PUCYHKE PE30HAHCHBIX KPHUBBIX MOKET
IIPHUHAJIEKATh 9TOMY KOHTYPY?

U,B @ U.B @

- 0
5 500 1000 1500 2000 o, ¢’ 9000 10000 11000 12000 13000 g, ¢!

U,B @ UB @

0 0|
99000 100000 101000 102000 o, ¢! 906000 1000000 1004000

D1 2) 2 3) 3 4) 4

1008000 w, c_l
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A15 | Ha pucynre usobpasxkeHn npegmer S u ero usobpaxenue S', MOIyIeHHOE C

TOMOII[bI0 TOHKOH pacceuBamouieit aun3bl. llpamaa OQO' - rnaBHad
ONITHYECKAA OCh CUCTEMBL.
Se
o

4] o

Ha xakoM u3 NOpHBEIEHHBIX HHKE PHCYHKOB IIPABHJIBHO IIOKA34HO
OO eHe JUH3bI?

5 ® Ky @
L ] L ]
OH. O_\U
5 ® " ©)
L] L]
O\ O_\"
D1 2) 2 3) 3 4) 4

A16 | llIkonbHUEK HAIPABUJI Jy4 CBETA OT Ja3epPHON YKA3KH Ha 0OYeHb MaJIEHbKOE
KpyIJIOE OTBEpPCTHE B CTaJIbHOM IutacTHHKe. Ilpwm sTOM HaA sKpaHe,
YCTAHOBJIEHHOM 3a ILIACTUHKOHN, HAOMI0IAIaCh CHCTEMA U3 YePEeIyIOIINXCs
CBEeTJIBIX U TEeMHBIX KoJel,. Kakoe sBieHre HAOIIOAAN IIIKOIbHUK?

1) mudpaxumio ceera 2) unrepdepeniuo ceera

3) mucnepcuio cBera 4) mpenomiieHHe CBETA

© MHOO, 2011 r.
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Al7 | B ompite mo wusyueHuio ¢otosdderra OfHY H3 IIJIACTHH ILIOCKOTO
KOHJIeHcaTopa 00iy4aT cBeToM ¢ sHeprueir ¢gorona 5 »sB. Hampsa:xenue
MEKAY IIACTUHAMU M3MEHAIT C IIOMOIIBI0 PEOCTaTa, CHIy (POTOTOKA B
1enu uaMepAmT amnepmerpom. PaboTa BbIXoia 3IE€KTPOHA C ITOBEPXHOCTH
MeTauia, u3 KOTOPOTO CAeIaHbl INIACTUHBI KOHeHcaTopa, pasHa 4 3B. Ha
KAaKOM PHCYHKE IPaBUJIbHO H300paikeH rpaduK 3aBUCHMOCTH (poToToKa
ot Hanpsukenus U MeKIy IIacTHHaAMU? ®

IomA | 1 mA |

-4 0 U B -4 0 U.B

I mA | I, mA

-1 0 U, B -5 0 U.B
D1 2) 2 3) 3 4) 4

A18 | [Ipu uaGronenny AIEPHON PeaKITHE 29318Pa - 29328U + _Ole perucTpupyeTcs

1) o-uznyuenwue
2) B-usnyuenue
3) y-usnydyenue

4) HY OJIUH U3 NEPEUNCIEHHBIX BUIOB U3IyYEHUS

A19 | IIpn m3MeHeHVWH BHENIHErO [AAaBJIEHWA B 2 pasa IepUOn IOoIypacmana
PaIHOaKTHBHOTO M30TOIIA YpaHa

1) He mameHUTCAH. 2) yBemuuwnrea B 4 pasa.

3) ymembuuTcsd B 2 pasa. 4) yBemuuwuTcA B 2 pasa.

© MHOO, 2011 r.
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A20 | IIna Toro 9yTo6bl IPH MOCTOSHHOM AABJIEHUH YMEHBIIUTH TEMIEPATypy V
MOJIe OJHOATOMHOTO HAEaJbLHOrO rasa Ha BeamduHy AT, OT HEro Hys:KHO
OTBECTH KOJHMYECTBO TeIIoThl AQ. Kakyo KOHCTAHTY MOKHO OIpemeIuTh
10 3TUM JAHHBIM?

1) umcio Asoragpo N A

2) BIEKTPUYECKYIO IIOCTOSHHYIO g

3) yHHBepcalbHYIO ra3oByI0 IIOCTOSHHYIO R

4) rpaBUTANMOHHYIO OCTOSHHYIO

A21 | B wHemaBHeM mpONLIOM /MJIA TOYHBIX JJIEKTPUYECKHUX W3MEPEHUH
HCIIOJb30BAIUCh «MATA3WHbBI» COMPOTHUBJIEHHWH, MPeACTaBISoIue coboi
IEPEBIHHBIN ANINEK, IO KPBIIIKON KOTOPOTo IIOMEIIaIach TOJICTAsI MeTHad
mnacruaa (1) ¢ paspbiBamMu (2), B KOTOPbIE MOTYT BCTABISATHCA MEIHBIE
mrerkepb! (3) (cMm. pucyHok). Eciu Bce IITeKephl IUIOTHO BCTABJIEHBI, TO
SJIEeKTPUYECKHH TOK Te4eT dUepe3 HHUX HANPAMYK II0 ILIACTHHE,
COMPOTHUBJIEHHE KOTOPOH HHUYTOXKHO Mamo. Ecaum ke Kakoi-nmb0 wu3
IIITEKePOB OTCYTCTBYeT, TO TOK Te4eT 4uepe3 MHPOBOIOKH (4), KOTOpbie
3aMBIKAIOT PA3PhIBBI U 001a1aI0T TOYHO U3MEPEHHBIM COIIPOTHBICHUEM.

Omnpenenure, yeMy PaBHO COIPOTHUBJIEHHE, YCTAHOBIEHHOE Ha MarasuHe

COHpOTI/IBJIeHI/Iﬁ, IIOKa3aHHOM Ha cjeayrolneM PUCYHEKe, eC/In Rl =2 OM,
R2=4OM,R3 :6OM,R4= 120M

1) 10 Om 2) 16 Om

3) 0,1 Om

4) 0,625 Ou

© MHOO, 2011 r.
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Yacrs 2

Omeemom K 3a0aHusm 3Imoii uacmu (B1-B4) saeaaemcsa
noc.itedosamenvrocmsd yugpp. Bnuwume omeemwvr cnauana 6 mekcm
pabomwl, a 3amem nepenecume ux é 6aank omeemos Nel cnpasa om
HOMepa coomeemcmeyruiezo 3a0aHuUl, HAYUHAS C Nepeoil KaemoukKu,
6e3 npobenos u KAKUxX-A1UO0 OONOJNHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 o0moenAbHOU Kaemouke 6 COOmMeemcmeuu
npueedéHHvIMU 8 0.1aHKe obpa3yamu.

B1 B TemnoBoir MamimHe OZMH MOJIb HOEAIBLHOTO OSHOATOMHOI'O Trasa
COBepIIIaeT IIPoIlecc, M300paKeHHbIH HA PHUCYHKe 1. OTOT I[UKIHYECKHIH
IpoIiece 3aMeHAI0T Ha APYroM, H300paKeHHbIN HA PUCYHKe 2, He U3MeH s
HM Ta3, HU €ro KOJW4ecTBO. Kak B pesyibTaTe M3MEHSTCS CIEAYIOIue
(pusMuecKkue BeIUUMHBL: TIepeaBaeMoe ra3y OT HArpeBaTels KOJIUUECTBO
TEIJIOTHI; COBEpIIaeMas MaIInHoM Mexanudeckas pabora; KITJ[ remrosoii

MAaIllUHbI?
P Py
4p, 23
2.2 3
0
p P
o 4 (1] i 4
0™, av, v 0=y 21, v

Jna EKakZOW BeIWYHUHBI OIpPENeUTe COOTBETCTBYIOIIWN XapaKTep
U3MEeHEeHU:

1) yBeIuuuTCH;

2) YMEHBIIIUTCS;

3) He U3MeHUTCA.

Sanuinure B TaAOMHILy BBIOpAHHBIE ITM(MPBI IJIS KAKIOH (PU3HMUECKOMH
BenuuuHbl. I{udpel B 0TBETE MOIYT IIOBTOPATHCA.

®U3NYECKHE HX
BEJIWUYNHBI W3MEHEHHE

A) mepemaBaemoe rasy or HarpeBarens 1) yBeauuwTcs
KOJIMYECTBO TEILIOTHI

. 2) yMeHbIIUTCS
B) cosepmaemas MamuHOA  MeXaHHYECKAs
pa6ora 3) He u3MeHHUTCA

B) KIIJI TemnoBoi MAIIMHBI

A b B

OrBerT:

© MHOO, 2011 r.
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B2 | IInactummHOBEIH map, ABUTasCh IO INIAAKOH TOPH30HTAIGHOH IIIOCKOCTH,
CTOJIKHYJICS C TOKOAIIUMCH MeTaymdeckuM mapom. [locie cronkuoBenms
Iapbl IPOJOJLKHMIIN [IBUTATHCA PAasgelbHO, HO IUIACTHIMHOBBIM IIap
okasaicsi med)OopMHUpPOBAHHBIM. HKak B  pesyibraTe H3MEHHIUCH
cenyooimye (pU3UIeCKHe BEIUIUHBL: CyMMapHAs KWHETHYeCKas SHEPIHs
[1apOB, BHYTPEHHSAA SHEPTUs IIApPOB, BEJIMYHHA CyMMApPHOIO HMMIIYJIhCA
mapos?

Jna  Kakmol BeNWYHWHBI OIPENeSnTe COOTBETCTBYIOIIUN XapakTep
M3MEHEHUS:

1) yBenuuuniace;

2) yMeHBIITUIACH;

3) He U3MEHHUJIACH.

SanumuTe B TAOMUIYy BBIOPAHHBIE IHUMPHI I KAKAOH (PU3HIECKOH
BestmuuHbI. [ [MdphI B 0TBETE MOTYT IIOBTOPATHC.

PNSNYECKHUE BEJINYWNHBI NX NSMEHEHWUE

A) cymmapHas KMHeTWYECKasa SHePrusd mapoB 1) yBemxwumiaach

B) BHyTpeHH:d sHEprus I1apoB 2) ymenbmmiach

B) BenuuyuHa cyMMapHOIro UMILYJIbCA IIAPOB 3) He uaMeHHUIACH

A B B
OtBer:

© MHOO, 2011 r.
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B3 | Toueunoe Temo mHaxomuTcs Ha IIaAKOH TOPH3OHTATILHOM ITOBEPXHOCTH. B
MoMeHT BpeMeHH ! = (0 HA Hero B HanpasiaeHuu npotus ocu OX HauwHAET

IeHCTBOBATh IIOCTOAHHAA cuia F. YCTaHOBUTE COOTBETCTBHE MEKIY
rpaduKaMu U (PUBHMYECKUMHU BEIUYMHAMH, 3aBHCHUMOCTH KOTOPBIX OT
BpEMEHH 3TH rpaUKud MOTYT MpeAcTaBiaTb. K kKammoi mosunuu nepBoro
crosbra mojbepuTe COOTBETCTBYIOIIYIO MO3UI[UI0 BTOPOTO W 3AIUIIUTE B
TabIuIly BhIOpAHHBIE I PHI II0]] COOTBETCTBYIOIINMY OyKBaMH.

—

F

*—
TITTTT7P T 7T R T I 77777777777 -

X

t=0
I'PA®HUKHU PUSUYECKHUE BEJIMUYNHBI

A) | 1) mpoexrrus yckopenus tesna Ha ocb OX

“*  2) mpoerrusa ckopoctu Tena Ha ock OX
3) myTh, MPOHUIEHHBIN TEIOM

4) m3MeHeHHe KOOPAMHATHI Teja

b)

0

OtBeT:
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B4 | B snexrpuueckoit memm, cxeMa KOTOPOi MOKazaHa HAa PHCYHKe, depes
pesucrop B Teuer Tok cuioit /. Uemy paBHa cmia TOKa, TEKyIero yepes
pesucrop A u uepes pesucrop C? YcraHOBHUTE COOTBETCTBHE MENKIY
(pusuUecKUMU BeNMMYMHAMH W WX 3HadYeHHsaMu. K Kamkmod mosuiuu
IepBoro croybia mnoxbepuTe COOTBETCTBYIOIIYI0 IIO3HUIMI0 BTOPOr0 H
3aIUIINTe B _TAOMHWIy BBIOpAHHBIE NIH(QPHI IO COOTBETCTBYIOIIUMHU

OyKBaMH.
B
| R |
4
—___F—¢
C
R}
v
1|
'l
PUSNYECKAS BEJINYNHA EE 3BHAUEHHE

A) Cuna Toxka, Texymero uepes pesuctop A 1) [

B) Cuna Toxa, Texymero uepes pesucrop C  2) 21y
3) 31,

ﬂ

4
) 3

OtBer:

© MHOO, 2011 r.
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Yacts 3

3adanus mpemweit uwacmu  npedcmaeasom  co6oii  3adauu.
Pexomendyemcss npoeecmu ux npedeapumenbHoe peuieHue Ha
yepnoeuke. Ilpu evitnoanenuu 3adanuii (A22-A25) e 61anke omeemos
Nel nod HoOMepoM 6bINOAHAEMOZ0 6AMU 3A0AHUA NOCMABbME 3HAK « X»
6 K./lemouke, HOMep KOMOpOiL coomeemcmeyem HOMepPY 6blOPAHHO20
eamu omeema.

A22 | Ha moBepxXHOCTH CIIOKOMHOTO 0O3epa IMOKOHUTCS JOAKA, B KOTOPOH CHIUT
peibak. Pribax Opocaer B  BOAy KaMeHb B  HAIPABJIEHUH,
NeprueHaAuKyaapEoM 6epery. BomHa oT ymasiero B BOAYy KaMHSI TOXOIHUT
mo jonku 3a 10 ¢, a o 6epera 3a 40 c¢. Uemy MoxxeT ObITH paBHA CKOPOCTh
BOJIH Ha BOJIe, C/IM PACCTOAHHE OT JOAKH 10 6epera paBuo 60 m?

1) 1,2 m/c 2) 6 m/c
3) 1,5m/c 4) 1,2 m/c unu 2 M/c

A23 | B 3akphITOM ITUINHIPHYECKOM COCy[€ HAXOMUTCH BIAKHBIH BO3AYX IIPH
remmeparype 100 °C. Iaa Toro, 4ToObI Ha CTEHKAaX STOTO COCyAa BhIIAia
poca, TpebyeTrcsi W30TEpMHUYECKH H3MEHHUTh 00beM cocyna B 25 pas. Uemy
paBHA ITepBOHAYAIBHAA a0COMIOTHAS BIAKHOCTD BO3IyXa B cocyne?

1) ~23,2 /v 2) ~14,5 r/em®
8) ~40 r/em® 4) ~25 r/m’

© MHOO, 2011 r.
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A24 | OmekTpudecKad LeNb COCTOUT W3 HECKOIBKUX OJMHAKOBBIX PE3HUCTOPOB,
COEMMHEHHBIX IIOC/IEJI0BATENIHHO U IOJKIIOYEHHBIX K Oarapee C
BHyTpeHHHM comporuBienumeMm 4 Owm. Ha rpadukre mnpusenena
3aBHCHUMOCTD CHJIbI IIOCTOSHHOTO BJIEKTPUYIECKOTO TOKA I B 3TO¥ 1emu OT
yucaa n  pesuctopoB (mpu n =0 KOHTAKTHI Oaraped B3aMKHYTHI
HaKopoTKo). Yemy paBHO conporusiaenue R oguHoro pesucropa?

R R R R R

0 1 2 3 4 5 n

1) 2 Ou 2) 3 0u 3) 4 0u 4) 6 Om

A25 | OmekTpuuecKkasd €eMKOCTh KOHIEHCATOpPA WIEANBbHOI0 KojiebareabHOro
KoHTypa paBHa 25 M®. B koHType mpomcxogaT CBOOGOAHBIE KOJIEOAHHUA.
Cuma Toxka I B 5TOM KOHType H3MEHSIETCA CO BPEMEHEM [ II0 3aKOHY
1 =30sin(200¢), mpuueM cuiia TOKa BbIpasKaeTcsi B MA, BpeMs B CEKyHIaX.
WHayKTHBHOCTE KATYIIIKU B 3TOM K0JI€0aTeIhHOM KOHTYPE PaBHA

1) 3T 2) 200 mI'u 3) 1ml'm 4) 25 el

C1 | Jlerom B scHyio moroxy Haj HOJAMU U JecaMHM K CepefuHe MHA YacTo
00pasyroTcsi KydeBble 00JIaKa, HIKHSIA KPOMKA KOTOPBIX HAXOAMTCH HA
onuHAKoBOH BbicoTe. OOBSICHUTE, OUPAACh HA M3BECTHBIE BAM 3AKOHBI H
3aKOHOMEPHOCTH, (DU3UYECKHE IIPOIIECChI, KOTOPHIE IIPUBOAAT K STOMY.

e

C2 | MasaTHEK COCTOHT U3 MaJTeHBKOro Tpysa Maccoir M = 200 T ¥ O4eHb JIeTKok

HuTH moaBeca muamHOM L =1,25M. OH BHCAT B COCTOSHHM IIOKOSI B
BEPTHKAIHLHOM IIOJIOKeHHU. B rpys ymapserca HeOOIBIIOE TEIO MAacCCOM
m =100r, JereBlllee B TOPHU3OHTAIHHOM HAIPABIEHHU CO CKOPOCTHIO

v=10 m/c.Ilocne ynapa Teao ocTaHaBIHBaeTCA H IAMaeT BEPTHKAIBHO

BHu3. Ha Kakoll MaKCcHMalbHBIH yroa o MaaTHHUK OTKJIOHHTCA OT
II0JIOKEeHUsI PaBHOBECHUA I10CJIe ynapa?

© MHOO, 2011 r.
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_c3 |

_c4 |

_C5 |

TI'pys maccoit m = | Kr momBecHIM HA HEBECOMOM MPY:KHHE, M OH MOT
COBEpIIATh BEPTHKANBbHLIE TAPMOHHYECKHE KOIe0aHusd C HEKOTOPOM
9aCTOTOH. 3aTeM MapasieibHO IIEPBOH MPY:KHHE MPUCOEIUHUIN BTOPYIO
TaKyI0 K€ U IOABECHJIM K HHMM Ipyroi rpys. Hacrora kosebaHuii HOBOM
crucTeMbl OKa3ajiach BIBOE MeHbIlle, ueM IpeskHed. Uemy pasua macca M
BTOpOTO rpysa’?

B BbBICOKOM BepTUKATBHOM ITHIHHAPHUYECKOM COCyAe TOJ TAHKEeIbIM
IOPIIIHEM, CIIOCOOHBIM MEepeMelaThCsd BIOJIb CTEHOK COCy[d IMPAKTHUYECKH
0e3 TpeHWs, HAXOZUTCA HEKOTOPOE KOJIHMYECTBO BO3AyXa IIOf AaBJIEHHEM

py = 1,5arm. Ilopmens Haxonures B paBHOBecuu Ha BbicoTe Hj =20cM

Hax guoM cocyma. Ompepmenmre, Ha Kakoe paccrosume AH cmecrurcs

TIOpIIEHb, €C/IN COCY/[] IlepeBePHYTh OTKPHITHIM KOHIIOM BHHU3 U IOMAATHCA
ycraHoBieHud paBHoBecuda. (CuuraTh TeMmepaTypy  BO3AyxXa W

atMocdepHoe naBmenue p,= 1 atm mocrosuHbiME. Maccolt Bosmyxa B
cocyzie II0 CPaBHEHHUIO C MACCOH IMOPLIHA MOKHO IIPEeHeODedb.

Xopomio mpoBoadmiags pamMia maomanso S =20 cm? Bpalaerci B
OTHOPOHOM MAarHUTHOM moJjie c WHIYKITHEH B=1,5Tn,
NEPIIEHUKYAAPHOM OCH BpalleHuda paMiu, c gacrorou Vv =501
Cronb3siinpe KOHTAKTBI OT PAMKH IIPHUCOEIUHEHBI K IIeIH, COCTOSIIeH w3
pesucropa comporuBieHueM R; =50M, K KOTOPOMy IIOCIE€JOBATEILHO
MIPHUCOEeTUHEHBI IBa rnapaJjiiebHoO COETUHEHHBIX pesucropa
compoTuBireHuAMH Ry =100mMm  Ry;=150m (cm.  pmc.).  Haiitu
MaKCHMAaJIbHYI0O CHJIy TOKAa, TEKyIIero 4depe3 pe3ucTop R;B mporecce
BpaiieHusa pamiu. WHIYKTHBHOCTDIO IIEITH MOKHO IIpeHebpeyb.

- Ry
AB

AN B~
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C6 | Toueunsri mcTOYHMK cBeTa S HAXOAWTCA B IepelHeH (DOKATLHOM

IUIOCKOCTH coOMparoliiedl JUH3bI HA PACCTOAHHHU [ = 2 CM OT ee TIJaBHOH
ONTHYECKOM OCH. Sa JMWH30H B ee 3aJHed (POKaIbLHOM ILIOCKOCTH
HaxoguTcd ILIocKoe 3epkamo (cM. puc.). Iloctpouts wm3obpaxenume S'
HUCTOYHUKA B JAHHON ONTUYECKON cHCTeMe W HalTU pacCTOgHUE MEKIY
Toukamu S u S'.

S
+
/
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OTBeThI K 3aJaHHuAM C BBIﬁOpOM OoTBETA

Ne gamanusa OtrBer Ne samanus OrBer
Al 3 Al4 3
A2 1 Al5 1
A3 3 Al6 2
A4 2 Al17 2
Ab 2 Al8 1
A6 3 A19 4
A7 2 A20 3
A8 4 A21 1
A9 2 A22 4
A10 4 A23 3
All 3 A24 3
Al2 1 A25 3
Al13 3

OTBBTBI K 3aJaHHAM C KPATKEHM OTBETOM

Ne gamanusa Orser Ne sgamanus Orser
B1 132 B3 12
B2 213 B4 33

© MHOO, 2011 r.
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OTBeTEI K 3agJaHHAM C BhIﬁOpOM oTBETA

Ne samanus OtBer Ne 3amaHng OTBeT
Al 4 Al4 2
A2 2 Al5 3
A3 3 Al6 1
A4 3 Al17 3
A5 3 AlS8 2
A6 3 Al19 1
A7 1 A20 3
A8 4 A21 2
A9 1 A22 4
A10 4 A23 1
All 2 A24 1
Al2 2 A25 3
Al13 4
OTBeTbI K 3aJaHHAM C KPATKHM OTBETOM
Ne zamaana OTteer Ne zamanus Oteer
B1 231 B3 41
B2 213 B4 31
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Kpurepun onneHuBaHUA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM

Jlerom B siCHyI0 IOTOMy HAJ IMOJIAMH W JieCAMH K CepeluHe OHS JacTo
o6pasyroTcsi Ky4ueBble 00jaKa, HIMKHAA KPOMKA KOTOPBIX HAXOIUTCA HA

onuHAKOBOU BbicoTe. OOBICHUTE, OITMPAACh HA M3BECTHBIE BAM 3aKOHBI U
3aKOHOMEPHOCTH, (bHU3MUECKHe IIPOLECChI, KOTOPhIE IPUBOLAT K 3TOMY.

1. Korga ayun Commila HarpeBaioT 3a CUeT IOIVIOIIEHHUA CBETa BIAKHYIO 3eMJII0 U
BO3/yX OKOJIO Hee, M3 3eMJIH ¥ PACTeHHUI aKTHBHO MCIAPAeTCA Boaa, U 0ojiee Jerkui
HaTpeThId 3a CYEeT TEIUIONPOBOAHOCTH BO3AyX C IapaMy BOABI H3-3a [E€HCTBUA
BBLITAIKMBAIOIEH CHIIBI ApxuMmena IIOMHHMAETCS BBepX, 06pasys BOCXOIMIIHE
TIOTOKH.

2.B mporecce moaneMa JaBieHHMe BO3AyxXa IMagaeT, a TemoobMeHa C
OKpY:KaIOIMMU TelaMu mpaktudecku HeT. [loaToMy mpoliecc n3MeHeHUsT COCTOAHUS
BIIAJKHOTO BO3ayxa OJM30K K agumabaTHOMy, M €ro TeMmIieparypa Iagaer, a
OTHOCHUTEJIbHAS BIAKHOCTb PACTET.

3. Ha ompenenenHoil BhICOTE, B MOMEHT AOCTH:KEHUA «TOYKH POCHI», Iaphbl BOIbI
CTAHOBATCS HACHIIIEHHLIMH M KOHAEHCHPYIOTCI B Karuiu — o0pasyercsi TyMaH, TO
ecTb obsaka. TymMaH ¢ BOCXOASIIUM IIOTOKOM BO3AyXa MPOAOJLKAET HOIHUMATHCI U
OXJIAKIAThCA, TAK YTO MBI HabaojgaeM obOpasoBaHHe Ky4eBbIX O0JAKOB C YETKOH
HIKHEN KPOMKOHM.
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YxasaHHuA MO OII€HHUBAHHUIO

Banabl

IIpuBemeno MmosHOE MPABHALHOE PEIIeHHE, BKIIYAIIee IPABUIBHBIA
oTBeT (B [MmaHHOM ciay4dae IL.I. 1-3) W HCUEPIBIBAIOIINE BEpPHBIE
paccyIeHusa ¢ yKasaHueM HabIoJaeMbIX SBICHHN U 3aKOHOB (B JAHHOM
cIyyae — AGACHUS HOZPEBAHUS 3eMAU U3-34 NO2AOWEHUS C8ema U
NPU3EMH020 €08 6030yXa 3a cuem menaonpo8odHOCIU, NOA6ACHUE
avlmanKueaueli menavill 6030yx cuavl Apxumeda, A6/AeHUS UCTAPEHUS
U KoHOeHcayuu 600bl, A8AeHUe O0XAANCOCHUS BAANCHOZO 8030yXQ Npu
aduabamnom npoyecce ezo nodvema, docmuscerue «MmMOUKU POCbL» U
00pa308aHUE MYMAHQ).

YKazaHbl Bce HEOOXOAWMbIE JIi OOBSICHEHHA SBJICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, U JAHO MPAaBUILHOE 00BICHEHME, HO COMEPIKUTCA OTUH
M3 CIEeAYIOIINX HeJOCTATKOB.

B mpencraBieHHBIX 3aMKMCAX COAEPHKATCA JHUIND O0IUe paccyxaeHus 6es3
IPUBA3KU K KOHKPETHOM CUTyaIlluu 3afaqu.

NI

Paccy:xaenusa, mpuBoidliue K OTBETy, IIPEICTABICHBI HE B ITOJHOM
O6'I)eMe, WJIN B HUX COOEpPKaTCA JOTHYeCKue Hel04eThbl

IlpencraBnensl 3amucu, COOTBETCTBYIOLIHE OTHOMY U3 CIEIYIOIIHAX
CIIy4Jaes.

YKazaHbl He Bce HEOOXOAWMbIe SBJIEHHS W (PU3WYECKHE 3aKOHEI, IaiKe
€CJTH JTaH IIPaBUJIbHBINA OTBET HA BOIIPOC 3aJaHUA.

nJmn

YKazaHbl Bce HeOOXOZHUMEBIE SBJIEHHS U (PU3MYECKHe B3aKOHBLI, HO B
HEKOTOPBIX M3 HHX [OIyIleHa OIIMOKA, AaMe eCHH MAaH IIPABHILHBIA
OTBET Ha BOIIPOC 3aIaHUA.

nJIn

YKazaHbl Bce HEOOXOAWMbIE JIi OOBSICHEHHA SBJICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO WMEIOIHEeCHd pPAacCyKIeHusA, HalpaBjeHHble Ha
MOJIy4eHue OTBeTa Ha BOIIPOC 3a[JaHus, He JOBEIeHbI 0 KOHIIA.

N

Ykazaubl Bce HeOOXOAWMbIe A OOBICHEHUS ABJIEHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOIIHUECS PACCYKICHUA, IPUBOAAIINAE K BEPHOMY
OTBETY, COJEPHKAT OIIHUOKH.

Bce ciaywuam pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM
KPHUTEPUsAM BHICTABJIEHHUA OLIEHOK B 1, 2, 3 6ajia.
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Mastauk cocTout n3 ManeHbKOT0 rpysa Maccoi M = 200 r u oueHb JIETKOH
HATH moxBeca muwHOM L =1,25M. OH BHCHT B COCTOSAHHH IIOKOS B
BEPTUKAIHHOM TMOJIOXKEHUHU. B rpys ymapdaerca He60IbIIOE TEI0 MAaCCOU
m =100, nerTeBllee B TOPH30HTATHLHOM HAMPABIEHUH CO CKOPOCTHIO
v =10 M/ c.Ilocne ymapa Temo ocraHaBIMBAETCA U IAmaeT BEPTHKAIBHO
BHn3. Ha Xakolli MaKCHUManbHBIA YIONX o MAasATHUK OTKIOHHUTCA OT
ITOJIOKEHU PABHOBECHS ITOCIe yaapa?

B cooTBeTcTBUU ¢ 3aKOHOM COXpaHEHHUSA TOPU30HTATILHOU IPOEKIIUH HMITyJIbCa Ha
HaIlpaBlleHVe NBUKEHUS Tela B MOMEHT yaapa mmeeMm: mv = MV, roe V — cropoctsb
rpysa MafATHHKA Cpasy I0ClIe yAapa.
Ilpu panpHelleM [ABHKEHWHM OT IOJOMKEHHWA DPABHOBECHAI A0 MAaKCHMAaJIBHOTO
OTKJIOHEHHUA COXPAHAETCI MEXaHUYECKAd DHEPTUI IPy3a MaATHUKA!
2
MV
— = MgH,
rme H = L(1 — cosa) — BeIcOTa OBbEMA IPy3a HAJ ITOJI0KEHHEM PaBHOBECH .

W3 nanmcanHbIX ypaBHEHUH IIOIydaeM:
2 2.2 2.2

v
Vzﬂv, H=L(1—cosa)=—=%, Hcosazl—%.
M 2g  2M“g 2M~gL
IlomcraBmas umciIOBBIE IAHHBIE W IIPOBEPAS  Pa3MEPHOCTH,  IIOIydaeM:

cosa=0,a=90".

Omeem: MaaTHUK OTKJIOHUTCH HA MAKCUMAIBHBINA YTOJ

2.2
my

| =90".
2MgL

o = arccos| 1 —
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YKasaHHUA 11O OILI€HUBAHHUIO

Banabl

IIpusenero momHOE peleHne, BKINYAIIEE CIEAYIOIHe SIeMEHThL;

I) samwmcambl TONMOMEHHsT ~ TEOpUH W (PU3HYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IIPUMEHEHHEe KOTOPBIX HEOOXOIUMO [JIs PeIleHus
3a7ayu BBIOPAHHBIM CIOCOO0M (B JAHHOM CIydae — 3QKOH COXPAHEHUA
20PU3OHIMAABLHOL NPOEKYUU UMNYALCG NPU yoape U 3GKOH COXPAHEHUS
MexaHnuueckol anepzuu nocae yoapa);

II) yrkasaubl 1eau WCIONIBL30BAHHSA B PEIEHUH KaMKIOTO W3 3aIlMCAHHBIX
MIOJIOKEHU U 3aKOHOB;

III) omwmcamsl Bce BBOAWMMBIE B pelieHHe OyKBEHHBbIE 0003HAYEHUA
usudeckux BeMMUWH (3@ UCKAIOYEHUEM, B03MONCHO, O0OO3IHAHeHULL
KoHcmawm, yKadauwbvix 8 eapuanme KHM u o0603nauernuil,
UCNOABLIYEMBLX 8 YCA08UL 300aUL);

IV) npoBemeHspl HeoOxoguMble MaTeMaTHYeCKHe IpeobpasoBaHUA
(momycraercsi BepOaJibHOE yKa3aHHe HA WX MPOBEIEHHe) W PAaCyeThl,
MPUBOJAIINE K TPABUIHLHOMY YHCIOBOMY OTBETY ([OIIyCKAeTCs pelieHne
"m0 yacTaM" ¢ MPOMEKYTOUHBIMH BBIYUCIECHUIMH);

V) mpezcraBieH MPaBWIBHBIA OTBET C YKa3aHHEM EIUHUI[ U3MEpPEeHHUsd
HCKOMOH BEJIMYHUHBI.

IIpaBunbHO 3anucaHbl HEOOXOAUMBbIE TIOJOKEHUA TEOPHU U (PU3UIECKHE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBeAeHbl HeoOX0oauMbIe IpeobpasoBaHud U
IpeacTaBiieH IPABHJIBHBIA OTBET C YyKAa3aHWEM eIWHHUI[ HW3MepeHHUsd
HMCKOMOU BeauunHbl. Ho MMeeTcs OMHH U3 CIeIYIONINX HeJJOCTATKOB.
3amucy, COOTBETCTBYIOIME ONHOMYy wmiau oboum myukram: II m III -
IpeCcTaBIeHLI He B IIOJHOM 00beMe WIIH OTCYTCTBYIOT.

nJan

IIpu mosHOM NpPaBHILHOM pEINEHWH JINIITHKME 3alKiCH, He BXOIAIINe B
perienre (BO3MOKHO, HeBepHBIE), He OTHeIeHbI OT pemieHus (He
3aYEePKHYTHI, He 3aKII0YeHbI B CKOOKH, paMKy H T.IL.).

nJan

npu IIOJJHOM  pemrenwii B  HEOOXOAMMBIX  MAaTEeMATHIECKHUX
mpeobpa3oBaHUAX MWW BBIYUCIEHUSIX [OIYINEHBI OIMHOKM, U (WIH)
mpeobpa3oBaHusI/BEIYUCIEHNA He TOBEIEeHBI 10 KOHIIA

nJan

opu 6I‘IOJIHOM pellleHuH OTCYTCTBYeT IyHKT V, WJIH B HeM [AOIylleHa
orrubOKa.
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IIpencraBnensr 3amucy,
CIIyJaes.
IlpencraBienbl TONBKO TOJOMKEHUA U (POPMyJbl, BBIpAKAIOIIHE
usmueckre 3aKOHBI, TPUMEHEHWE KOTOPBHIX HEOOXOAWMO JIS PEIleHUs
3amaun, 0e3 Kakux-Iu00 IpeoOpasoBaHMii C WX HCIOJb30BAHHEM,
HaIPaBJIEHHBIX Ha PellleHue 3a/1a4u, U OTBeTa.

nJiu

B pemmennu orcyrersyer OJIHA u3 ucxomubix dhopmyst, HeobXomumast mirst 1
pelitenns 3amaun (MIH yTBEPKIEHUE, JeKalee B OCHOBE PEIIeHWUs), HO
MPUCYTCTBYIOT JIOTHYECKH BEpPHbIE IPEoOpasOBAHUSI C WMEIOIIMMUCT
dopmymamu, HanpaBJIeHHBIE HA PeIlleHne 3a1a9H.

N .

B OOHOMU wu3 ucxomubix (opMys, HEOOXOAMMBIX IS PELIeHUs 3a1adu
(unu yTBepIKIEHUH, JeKaIeM B OCHOBE PeIleHus), AOIyIleHa OIunbKa,
HO IPHUCYTCTBYIOT JIOTHYECKH BEPHBIE IPEeoOpasoBaHUS C UMEMOIIMMUCS
dopmymamu, HanpaBJIeHHbIE HA PellleHue 3a1aqn.

COOTBETCTBYIOII[IE OJHOMY U3 CIIEIYIOIINX

Bece ciuydam pemenms, KOTOpble He COOTBETCTBYIOT BBIIICYKA3AHHBIM|
KPHUTEPHUAM BBICTABJIEHH OIEHOK B 1, 2, 3 6amna.

I'pys maccoit m = 1 Kr momBecwiu Ha HEBECOMOH MPYKHHE, W OH MOT
COBEPIIIATH BEPTHKAJILHBLIE TapMOHHMYECKHE KOJIebaHusd ¢ HEeKOTOPOI
YaCcTOTOH. 3aTeM MapaLIeIbHO IePBOH IpPYKUHE IPUCOEIUHUIN BTOPYIO
TaKyI0 € W HOJBECHJIH K HHM APyrod rpys. Hacrora KojaeOaHMil HOBOM
CHCTEMBI 0Ka3ajach BIBOE MeHbllle, yeM mpe:xHed. Yemy pasna macca M
BTOPOTO rpysa’?

k
Konebanus nmepBoro rpysa IpOHUCXOIAT € YITIOBOH 4acTOTOH ;| = ,|—, IpHYeM 3Ta
m

YacToTa He 3aBHCHT OT [IeHCTBHSA Ha MAaATHUK CHJIBI TSKECTH, KOTOpas JHIIb
CMeIIaeT IIOJIOKEeHNEe PABHOBECHU I'Py3a.
IIpu mapannensrHOM COETMHEHHUW [ABYX OJWHAKOBBIX TPYKMH UX OOIIHIH

KoadureHT KecTKocTH yaBamBaercsa: K =2k (IIOCKOJBKY IIPH PACTIKEHHHU

Npy:KWH HA [PEXKHIO BEeIWYMHY Ha Trpy3 JAedicTByeT BIBOe 0oJbIas
BozBpamaromas cuia). [losTomy romebanus BTOporo rpysa OyAyT IPOUCXOTUTDH C
K

YIJIOBOM 4aCTOTOH wy) = A

ITo YCIOBHIO YacToTa KoJIebaHmid BTOpOfI CHUCTEeMbl BJBO€ MEHbIIe, 4YeM HepBOfI

(/2 = w,), oTryna
Lk _ |K_ |2k
2\N'm \N\Mm \NMm

Orcroga momygaem: M = 8m = 8 Kr.

Omeem: Macca Broporo rpy3a M = 8m = 8 Kr.

© MHOO, 2011 r.

®usura. 11 knacc. Bapuant 1-2

YKa3aHHs 10 OIEHHBAHUIO

Bamasl

IIpusenero momHOe peleHne, BKANYAIIEE CIEIYIOI[He SIeMEHThL:

I) sammcambl TONOMKEHWS ~ TEOPHHM M (PUSHYECKHME  3aKOHBI,
3aKOHOMEPHOCTH, IIPUMEHEHHEe KOTOPBIX HEOOXOIUMO [JI PpeIleHus
3amauyr BBIOpAHHBIM cIocoboM (B gaHHOM ciaydae — ¢opmyaa 041
[pacuema wacmomut K0AeOQHUL NPYHCUHHOZ0 MAAMHUKA, popmyaa 045
Koaghpuyuenma ycecmrocmu nAPaLIeAbHO COCOUHEHHBLY NPYHCUR);

II) ykazaHbI 1le MCHIOAB30BAHUS B PEIIEHUH KaXKAOT0 M3 3aIHCAHHBIX
[IOJIOKEHU U 3aKOHOB;

IIT) omucanbr Bce BBOgUMBIE B pelieHue OyKBEeHHBbIE 0003HAYEHUA
usmyeckux BenwuuH (30 UCKAIOUEHUEM, BO3MOMCHO, O0003HAUEHUL
KoHcmanm, yka3auuvlx 6 eapuanme KHM u  obosnauenuil,
UCNOABIYEMBLX 8 YCA08UL 300aUL);

IV) npoBemenpr  HeobxommMmble — MaTeMaTHYeCKHe  IIpeobpasoBaHUA
(momyckaercsi BepOaJibHOE yKasaHWe HA WX [POBEIEHHe) W PACYeThl,
MIPUBOJAIINE K IPABUJIHBHOMY YHCIOBOMY OTBETY ([OIIyCKAeTCs pelieHHe
"mo gacTaM'" ¢ MPOMEKYTOYHBIMY BBIYUCICHUAMN);

V) mpezicraBieH NpaBUIBHBIA OTBET C YKa3aHHEM EIUHUI] U3MEpPEeHHUsd
HCKOMOM BeJIMUUHBI.

IIpaBunbHO 3amucaHbl HEOOXOAUMBIE MOJIOMKEHUS TEOPHH U (DU3UUECKHE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBeeHbI He00XOAUMbIe IIPeoOpa3oBaHuI U
NIPEJICTaBIeH TIPABUJIBHBIA OTBET C yKa3aHWEeM eIUHUIl WU3MEepPEeHUd
HMCKOMOH Beau4yuHbI. Ho nmMeeTcsa OMH 13 CIeAYIONINX HEJOCTATKOB.
3amwmcu, COOTBeTCTBYyIOIHE oxHoMy wau obomm myHKram: II u III -
[IPEeJICTABJIEHBI HE B IIOJIHOM 00beMe MM OTCyTCTBYIOT.

nJim

IIpu ITOJIHOM mpaBusibHOM peIeHuH JUIITHAE 3aIUCH, He BXOJAIINE B
perienre (BO3MOKHO, HeBepHBIe), He OTHeJeHbI OT pemieHus (He
3aYEePKHYTHI, He 3aKJII0YEHBI B CKOOKH, paMKy H T.IL.).

nJim

npu [IOJIJHOM pemrenwii B  HEOOXOAMMBIX  MATEMATHIECKHUX
npeobpas3oBaHuAX WM BBIYUCIEHUSX [OMyINeHbl omubku, u (uin)
npeo6pasoBaHus/BEMUCICHNS He JOBEIeHbI 0 KOHIA

N

npu 6I‘IOJIHOM pellleHnu OTCYTCTBYET IIYHKT V, WJIH B HEM JOIyIleHa
omubKa.
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IIpencraBieHsl 3amuch, COOTBETCTBYIOIINE OXHOMY U3 CIIEYIOIINX
clIy4aes.

IIpencraBieHsl TONBKO IOJOMKEHHS U (POPMYJbI, BBIPAKAIOLI[UE
(pusrueckue 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO [JIsi PeIIeHHs
3amaur, 0e3 Kakux-Tu00 IMpeodpasoBaHMN € WX HCIOJb30BAHHEM,
HaIIpaBJIIEHHBIX Ha PeIlleHue 3a/1a4¥, ¥ OTBETA.

NI

B pemennu orcyrersyer OJJTHA u3 mcxomubix hopMmyst, HeobxXomumas miist
peliteHns 3amaun (MIH yTBEPKIEHUE, JeKallee B OCHOBE PEIIEeHU:T), HO
MPUCYTCTBYIOT JIOTHYECKH BEpPHbIE IPEoOpa3sOBAHUSA C WMEIOIIMMUCT
dopmymamu, HanpaBJIeHHBIE HA PEIleHne 3a1a9u.

nJjim .

B OOHOMU wu3 ucxomupix (opMysT, HEOOXOAMMBIX JJIA PELICHUA 3a1adu
(WIu yTBepIEeHWY, JIKAIIEeM B OCHOBE PEIeHH:), IOIyIIeHa OIIHUOKA,
HO IPHUCYTCTBYIOT JIOTHYECKH BEPHBIE MMPEoOpas0BaHUSI C UMEIOIIMMUCS
dopmymamu, HanpaBJIeHHbIE HA PeIlleHne 3a1aqu.

Bce ciayyam pemieHHs, KOTOpbIE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM
KPHUTEPUsAM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6asia.

© MHOO, 2011 r.
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B BbICOKOM BepTHKAIBHOM NHUIHHIPUYECKOM COCyA€ TIIOJ TSKEeIbIM
TIOPIIIHEM, CITOCOOHBIM II€peMeIlaThCd BIOJIb CTEHOK COCyaa MPAKTHIECKH

0e3 TpeHHA, HAXOAWUTCA HEKOTOPOE KOJIMYEeCTBO BO3AyXa IION AaBIeHHEM
p; =1,5arm. Ilopuens Haxopurcs B paBHOBeCHH Ha Bbicore Hj =20cMm

Haag OHOM cCocyna. Ol'IpeI.[eJII/ITe, Ha KaKoe pPacCTOoIHHe AH cmectuTes

IIOpIIIeHb, eCIIU COCY[ IlepeBepPHYTh OTKPBITHIM KOHIIOM BHU3 U JOKIATHCA
ycraHoBienus paBHoBecus. Cumrare Temmeparypy — BO3ayxa U

armocdepHoe naBneHue p, = larm nocroauueivu. Maccod Bosgyxa B
COCYZIe II0 CPaBHEHHIO C MACCOH ITOPIIHA MOKHO IIPEeHEODEYb.

O6o3HaunM Maccy U ILIOMIanb mopinHg yepe3 M u S, coorBercTBeHHO. B mcxomuoM
COCTOSTHHHY Ha IIOPIIIeHb JAeHUCTBYIOT HAlpaBleHHble BHHU3 CHja TsikecT Mg u cuia

aTMoc(epHOro JaBIeHus S, @ BBEPX — CHJIA [IaBJIEHHUs BO3/yXa IO/ IIOPIIHEM p;S.
ITpu sTOM TOpIIIEHs HAXOAWTCH B PABHOBECHUH, TO €CTh B COOTBETCTBHU CO BTOPHIM
sakoHoM Heioroma pS=p,S+Mg.llocne nepeBopaduBanms cocysa H
YCTaHOBJIEHUS PABHOBECHA NABIEHHE BO3/yXa B COCy/le CTAHOBUTCA PABHBIM P, a
paccrogHUe OT AHA cocyia Ao mopmHd — 1. Ha mopineHs mpm 3T0M OEeHCTBYIOT
HaIlpaBJIeHHbIE BHU3 CHJIA TAKeCcTH Mg U Cuiia [aBIeHUS BO3[yxa HaJ IIOPIIHEM
P5S, & BBepX — cuna armocdepHoro nasnenus p,S. Takum obpasom, pyS = p,S+ Mg.
Kpowme Toro, mpu n30TepMHYECKOM IIpOIlecce, COTIAcHO 3akoHy Boitna-Mapuorra,
JOJIKHO BBILIONHATHCA cooTHOWeHue p H|S = p,IhS.

W3 mnepsbIx ABYX ypaBHEHHH HAaXOAUM, YTO P, =2p,—p;, H, NOJCTABIAT ITO

BBHIpAJKEHUE B TpPeThe ypaBHeHHe, moiydaeM [, = 5 Py H,. Takum o6pasowm,
Py — P
TIOPIIIEHb CMECTUTCS HA PACCTOTHUE
2p. —
AH = Hy— iy = 221720
2py—py

HOI.[CTaBJIHH YUCJI0BBIC JaHHBbIC n IIpoBepPada PasMepHOCTbD, IIony4daem:
AH = 2H, =40 cwm.

2(p1 _p())

Omeem: Ilopiiens cmectuTces Ha paccrosune AH = >
Py~ Py

H =2H, =40cMm.
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YxasaHHuA IO OII€HUBAHHUIO

Banabl

IIpusesero momHOe peleHne, BKANYAIIEE CIEAYIOIHe dIeMEHThL:

I) samwmcambl moONOMEHHsT ~ TeOpUM M (PU3HYECKHEe  3aKOHBI,
3aKOHOMEPHOCTH, IIPUMEHEHHEe KOTOPBIX HEOOXOIUMO [ PeIleHus
3a7a4u BHIOpPAHHBIM cIOcoO0M (B [AaHHOM CIydae — 6mopoll 3QKOH
Hoiomona 0ns pagrosecus nOpuLHs 6 NPOEKYUL HG 8ePMUKALbHYIO OCb U
saxon Boiins-Mapuomma);

II) yxaszanbI 1e1H KUCIIOTB30BAHUA B PEIIEHHH KAKIOTO M3 3aIHUCAHHBIX
[IOJIOYKEHU U 3aKOHOB;

III) ommcampr Bce BBOAWMBIE B pelieHwe OyKBeHHbIE 0003HAYEHUS
(usuuecknx BenMUWH (3@ UCKAIOYEHUEM, B03MONCHO, OOO3IHAHeHULL
KoHCcmarm, yka3awublx 8 eapuawme KHM, u o0603nauernuil,
UCNOABLIYEMBLX 8 YCA08UL 30.0aUL);

IV) mpoBemensr  HeoOxoguMble  MareMaTH4YecKHe  IpeobpasoBaHUA
(momyckaercsi BepOaJibHOE yKasaHWe HA WX [POBEIEHHe) W PACYeThI,
MPUBOJAIINE K TPABUJIHBHOMY YHCIOBOMY OTBETY ([OILyCKAeTCs pelieHune
"Io gacTaM'" ¢ MPOMEKYTOYHBIMY BBIIUCICHUAMN);

V) mpezcraBieH NpaBUIBHBIA OTBET C yKa3aHHEM E[WHWI] U3MepeHHUsd
HCKOMOM BeJIMUNHBI.

IIpaBunpHO 3anucaHbl HEOOXOIUMBIE TIOJOKEHUA TEOPHU U (PU3UUIECKHE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBeAeHbl HeoOX0oauMbIe IpeobpasoBaHud U
[pefcTaBiieH IIPABHJIBHBIA OTBET C YyKa3aHHWEM eIWHHI[ HW3MepPeHHusd
HCKOMOU BenuunHbl. Ho nMeeTcs OMHMH U3 CIEIYIONINX HeJOCTATKOB.
3amucu, COOTBETCTBYIOIME OfHOMy wmiau oboum myukram: II m III -
MIpeCTaBIEeHbl HE B II0JIHOM 06beMe WIIH OTCYyTCTBYIOT.

nJan

IIpu ITIOJIHOM mpaBusibHOM peIleHUH JUIIHNE 3aIUCH, He BXOIAIINE B
perienre (BO3MOKHO, HeBepHBIE), He OTHeIeHbI OT pelieHus (He
3aYEepPKHYTHI, He 3aKII0YEHBI B CKOOKH, paMKy H T.IL.).

nJan

npu IIOJJHOM  pemrenwm B  HEOOXOAMMBIX  MATEeMATHIECKHUX
mpeobpa3oBaHUAX MWW BBIYUCIEHUSIX [OIYIEeHBI OIMHOKM, U (WMIH)
mpeoOpa3oBaHusa/BEIYUCIEHNI He TOBEIEeHBI 10 KOHIIA

nJan

opu 6I‘IOJIHOM pellleHuH OTCYTCTBYEeT IyHKT V, WJIH B HeM JAOIylleHa
orrubOKa.

© MHOO, 2011 r.
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IIpencraBieHsl 3amuch, COOTBETCTBYIOIINE OJHOMY U3 CIIEYIOIINX
clIy4aes.

IlpencraBieHbl TOMBKO IOJOMKEHHS UM (DOPMYJbI, BBIPAKAIOL[UE
(usryeckre 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO [V PeIIeHHs
3amaur, 0e3 Kakux-Tu00 IMpeobpasoBaHMl C WX HCIOJb30BAHHEM,
HaIIpaBJIEHHBIX Ha PeIlleHue 3a/1a4u, ¥ OTBETA.

NI

B pemennu orcyrersyer OJJTHA u3 ucxomubix hopmyst, HeobxXomumas miist
peliteHns 3amaun (MIH yTBEPKIEHUE, JeKalee B OCHOBE PEIIEeHH:), HO
MPUCYTCTBYIOT JIOTHYECKH BEPHbIE IPEoOpa30OBAHUSA C WMEIOIIMMUCT
dopmymamu, HanpaBIeHHBIE HA PEIlleHne 3a1a9u.

i .

B OOHOMU wu3 ucxomubix (opMys, HEOOXOAMMBIX AJA PELICHUA 3a1adu
(uIy yTBepKAEHWH, JeKalleM B OCHOBE DeIleHW:d), DOIyIieHa OulnOKa,
HO IIPUCYTCTBYIOT JIOTHYECKH BEpHBIE IIPEO6Pa30BAHUSI C HUMEIOLIMMUCS
dopmymamu, HanpaBJIeHHbIE HA PeIlleHne 3a1a4u.

Bcee ciayyam pemieHHs, KOTOphlE HE COOTBETCTBYIOT BBIIIEyKA3aHHBIM
KpPHUTEPUsAM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6asia.

Xopoiio 1mpoBozdAmnas pamia Iwiomaznbio S =20 cM? Bpaiiaercsi B

OOTHOPOAHOM MargsuTHOM moJie C UHAY KITHuen

B=1,5Tsq,

MEPIIEHUKYAAPHOR OCH BpallleHud paMKu, ¢ uacrorou Vv = 50T
Cromnp3diire KOHTAKThI OT PaMKK IIPHCOEJUHEHBI K IeIH, COCTOAIIEH U3
pesucropa compoTuBieHHeM R; =50M, K KOTOpPOMYy IIOCIEN0BATEIbHO

IIPHCOeTUHEHbBI nBa napajierbHO COeIVMHEeHHBIX
conporuBieHuaMH Ry =100mMum  R;=150M (eMm.  pume.).

pesucTopa
Haiitu

MaKCHMAJIbHYI0 CHIY TOKa, TEKyIL[ero depe3 pesHUCTOpP R3 B Iporiecce

BpaieHus pamiu. HIYKTHBHOCTBIO TN MOKHO IIpeHe6peds.

- Ry
AB
M4 £
Vs Ry Rs

Ilpu Bpamenuu pamMKu B MarHUTHOM mojie B Hed BosuHukaer JC wuaykImwu,

paBHasd, 10 3aK0HY dJeKTpoMaruuTHON nuaykiuu Papanes,
do d .
E=-@" =— =——(BScoswt) = BSwsinwt
dt dt

© MHOO, 2011 r.
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(3mech @ = 27v — yraoBas 4acTOTA BPAIlleHUSI PAMKH).
B menu w3 pesucTopoB, HmpHCOEAWHEHHOH K paMmKe, mox aedicrBueM 3toii J[C

BO3HHKaEeT TOK, PaBHBIA, coriaacHo 3akomy Owma mmst monmo#t menwm, [ = 2 rie

COIIACHO (DOPMYJIaM JJis COIPOTHBJIEHHUS IEITH, COCTOAINEH U3 MOCIEeI0BATENHHO U
RRs

Ry +Ry

IlockonpKy mameHVe HaNpA:KeHWA HA IapalIeJbHO COeIMHEHHBIX Pe3HCTOpax [ u

IapajiebHO COeJUHEeHHBIX PE3UCTOPOB, R = Ry +

R; omunHakoBo, mo 3akoHy Oma nna ydacrtka menu LR, = LR; mpmdeM B TOuKe
pasBeTBilleHNd TOKa [ = I, + ;. VI3 Bcex 3alncaHHBIX ypaBHEHUH ClIeIyeT, YTO

I BSw . BSwR, .
L= = sinwt = sinwt,
1+R /Ry (p o Rofs | RtRs Ry(Ry + R3) + RyRs
17 R+ Ry Ry

OTKyJa UCKOMasa MaKCUMaJIbHasdA CUJia TOKa I3max PaBHa, O4YE€BU/THO,

I _ 27TVBSR2
T R(Ry + Ry) + RoRs

HO,ZICTaBJIHH YHCJIOBbIE JaHHbIE U IIPOBEPAd PasMepPHOCTbD, II0JIydaeM:

s __ 2mBSR,  _2:3,14-50-1,5-2:10°-10 oo o
T R R)+RR 5 (10+15)+10-15 |
271'VBSR2

Omeem: L, = ~ 0,034 A = 34 MA.

Ri(Ry + R3) + RyRy

© MHOO, 2011 r.
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YxasaHHuA IO OII€HHUBAHHUIO

Banabl

IIpusenero momHOE peleHne, BKINYAIIEE CIEAYIOIHe SIeMEHThL;

I) sanmmcansr  mosoikeHWMA =~ TeopuHM @M (PU3WYECKHE — 3aKOHBI,
3aKOHOMEPHOCTH, IIPHMEHEHHe KOTOPBIX HeOOXOAMMO [Jd pelleHus
3a7a4u  BBIOpaHHBIM cmocoboM (B IAaHHOM  ciIydae — 3QKOH
anexmpomaznumnol urdykyuu Papades, saxonvt Oma 048 NOAHOL
yenu u 048 ywacmka yenu, gopmyaa 0458 paciema CONPOMUSGACHUS
nocedosamenbHo U NAPALIeAbHO COOUHEHHBLY Pe3UCMOPO0s);

II) yxazaHbI 11€IM MCIIOAB30BAHUA B PEIIEHUU KAKIOTO M3 3aIHCAHHBIX
TIOJIOKEHUH U 3aKOHOB;

III) omcambl Bce BBOAMMBIE B pelleHHe OyKBEHHbIE O003HAYEHUSA
usmueckux BenmwuwH (30 UCKAIOUEHUEM, BO3MOMCHO, O0003HAUEHUL
KoHcmawm, yKazauwbvix 8 eapuanme KHM u o06o3nawernuil,
UCNOAb3YeMbLX 8 YCA08UL 3a0aulL);

IV) opoBemenpr  HeoOXommMmble — MaTeMaTHYeCKHe  IIpeobpasoBaHUs
(momyckaeTcsa BepOanbHOE yKa3aHWe HA WX IPOBEJEHHE) M PACUEeTHI,
MPUBOJSAIKE K TPABUJIHLHOMY YHCIOBOMY OTBETY ([OILyCKAaeTCs pelleHue
"m0 yacTaM'" ¢ MPOMEKYTOYHBIMY BHIYUCICHUAMN);

V) mpejacraBieH NPaBUAbHBIA OTBET C YKa3aHUEM EIWHUI] H3MEPEeHUs
WICKOMOM BEJIMUUHBI.

IIpaBunpHO 3anucanbl HEOOXOAUMBbIE IOJOKEHUA TEOPHUU U (PUIUIECKHE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBENEeHbI HEO0XOAUMbIe IPe0Opa30oBaHUA U
MIPEJICTABIeH TPABUJIBHBIA OTBET C yKa3aHWEM eIUHUIl W3MEepPEeHUd
KMCKOMO# BetmumHbl. Ho nMeeTcs OOMH U3 ClIeIyIOIIKX HeIOCTATKOB.
3amucu, COOTBETCTBYIOIIHME ONHOMY wmiau oboum myukram: II m III -
IIPeJICTaBIIEHBI HE B IIOJIHOM 00beMe UK OTCYTCTBYIOT.

N

IIpu ITIOJITHOM mpaBusibHOM pEIeHUH JUIIHUE 3aIUCH, He BXOIAIINE B
pelileHre (BO3MOKHO, HEBEpHBIE), He OTIEJEeHbl OT pelieHusa (He
3aYEPKHYTHI, He 3aKII0YEeHbI B CKOOKH, pAMKY H T.IL.).

N

npu IIOJJHOM  pemrenwin B  HEOOXOAMMBIX  MATEMATHYECKHUX
mpeoOpa3oBaHUAX WM BBIMUCACHHUAX [OMYIIeHbI OIIMOKKM, u (WJIH)
mpeoOpa3oBaHus/BEIYUCIEHNI He TOBEIEeHBI 10 KOHIIA

N

npu 6HOJIHOM pellleHuH OTCYTCTBYET IIYHKT V, WJIM B HEM JOIyIIeHa
omubKa.

© MHOO, 2011 r.
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IIpencraBieHsl 3amuch, COOTBETCTBYIOIINE OXHOMY U3 CIIEYIOIINX
clIy4aes.

IIpencraBieHsl TONBKO IOJOMKEHHS U (POPMYJbI, BBIPAKAIOLI[UE
(pusrueckue 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO [JIsi PeIIeHHs
3amaur, 0e3 Kakux-Tu00 IMpeodpasoBaHMN € WX HCIOJb30BAHHEM,
HaIIpaBJIIEHHBIX Ha PeIlleHue 3a/1a4¥, ¥ OTBETA.

NI

B pemenun orcyrersyer OJJHA u3 ucxopHbix dopMyl, Heobxogumas and|
peliteHns 3amaun (MIH yTBEPKIEHUE, JeKallee B OCHOBE PEIIEeHU:T), HO
MPUCYTCTBYIOT JIOTHYECKH BEpPHbIE IPEoOpa3sOBAHUSA C WMEIOIIMMUCT
dopmymamu, HanpaBJIeHHBIE HA PEIleHne 3a1a9u.

nJjim .

B OOHOMU wu3 ucxomupix (opMysT, HEOOXOAMMBIX JJIA PELICHUA 3a1adu
(WIu yTBepIEeHWY, JIKAIIEeM B OCHOBE PEIeHH:), IOIyIIeHa OIIHUOKA,
HO IPHUCYTCTBYIOT JIOTHYECKH BEPHBIE MMPEoOpas0BaHUSI C UMEIOIIMMUCS
dopmymamu, HanpaBJIeHHbIE HA PeIlleHne 3a1aqu.

Bce ciayyam pemieHHs, KOTOpbIE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPHUTEPUsAM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6asia.

© MHOO, 2011 r.
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Toueunblli HCTOYHHUK cBeTa S HAXOAUTCA B IepefHed (POKAIbHOMH
IUIOCKOCTH COOHpAroIe JIMH3bI HA PACCTOSAHUH [ =2 CM OT ee TJIaBHOM

OITMYECKOM OCH. S3a JHH30M B ee 3amgHeil (DOKAJIbHOH ILIOCKOCTH
HaxomuTcd IIOCKoe 3epkano (cM. pwmc.). IlocTtpouts wusobpakenue S'
HUCTOYHUKA B JAaHHOU ONTUYECKON cHUCTeMe W HaAWUTU pPacCTOSHUE MEKIY
Toukamu S u S'.

S
+
/

JIyan or ToueuHOro wmcTOUHMKA S, Haxoxdmeroci B (POKATBHOH ILIOCKOCTH
coOuparoIel JTUH3EI, IOCIe JIMH3BI 06PasyIoT IIyYOK apasielbHbIX IydeH, HIyIIuX

IO TAaKUM YIVIOM O K TJIaBHOM ONTHYECKOH OCH JIMH3BI, YTO tgo = = (3mecp F' —

(hokycHOe paccTosHMe TaHHOM JUHSHI).
CornacHo 3akKOHY OTpasKEHHMS CBETA, STOT IIyHYOK OTPABHUTCA OT IJIOCKOTO 3epKaja
CIMMETPHUYHO OTHOCHUTEIBHO IIePIIEHAWKYJIApa K 3epKaly I0J TeM iKe YIJIOM

o= arctg;, ¥ IIOHJeT B 06paTHOM HApABIEHUH, K JIHH3e (CM. pHC.).

ITocne mpemomienus B coOuMpaioLie JIWH3E STOT [apaUIeNbHBIA IIy4OK CBeTa
NpeBpaTUTCA B CXOAALIUCA U CHOPMUPYET B IepeqHed (POKaILHOH IITIOCKOCTH
n3obpakeHue S' HCTOYHHKA B BHAE TOYKH, PACIOJIOKEHHOH CHMMETPHUYHO C S

OTHOCHUTEIBHO IJIABHOM ONTHYECKOH OCH, TO €CTh TaKKe Ha PAaCCTOAHHH [ = 2 CM OT
Hee.

Takum o6pasom, uckomoe paccrosaue SS’ = 2/ = 4 cm.

Omeem:SS' =2/ =4 cMm.

© MHOO, 2011 r.
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YKasaHHUA IO OILI€HUBAHHUIO

Banabl

IIpusesero momHOe peleHne, BKANYAIIEE CIEAYIOIHe dIeMEHThL:

I) npumeneHb!  TOMOMKEHWUA  TEOPHUH W (PUBUYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IIPUMEHEHHEe KOTOPBIX HEOOXOIUMO [JIs PeIIeHHs
3aJla4u BBIOPAHHBIM CHOCOO0M (B JAHHOM CIIydae — npasuia ROCMmpoeHuUs
U306pasICeHUS TMOUELHO20 UCMOYHUKQ C8eMaA 8 MOHKOU AUH3e U 3QKOH
ompaxcenus ceema);

II) ykazanbI 1€ UCIIOIB30BAHUA B PEIIEHUU KAKIOTO M3 3aIHCAHHBIX
[IOJIOKEHU U 3aKOHOB;

IIT) ommcanbr Bce BBOgWMBIE B pelieHue OyKBEHHBbIE 0003HAYEHUA
(usuaeckux BenMUWH (3@ UCKAIOYEHUEM, B03MONCHO, O0OO3IHAHeHULL
KoHcmarm, yKa3auwbvix 8 eapuanme KHM u o0603nauernuil,
UCNOABLIYEMBLX 8 YCA08UL 300aUL);

IV) mpoBepensr  HeoOxoguMble — MareMaTHYecKWe  IpeobpasoBaHUA
(momyckaercsi BepOaJibHOE yKa3aHHWe HA WX [IPOBEIEHHe) W PACYeThI,
MPUBOJAIINE K HPABUJIHLHOMY YHCIOBOMY OTBETY ([OILyCKAeTCs pelieHune
"Io gacTaM'" ¢ MPOMEKYTOYHBIMY BBIIUCICHUAMN);

V) mpezcraBieH MPaBWIBHBIA OTBET C YKa3aHHEM EIUHUI[ U3MEpPEeHUsd
HCKOMOM BETUYNHBI;

VI) npeacraBieH cxeMaTHUECKUH PUCYHOK, TMTOACHAONINH pellleHue.

IIpaBunsHO 3amucanpl HEOOXOAUMBIE MOJIOMKEHUA TEOPHH U (PU3UUECKHE
3aKOHBI, 3aKOHOMEPHOCTH, IIPOBEEeHbI HEO0XOIUMbIe IPeoOpa3oBaHUI U
MPEeJICTABIEH TPABUJIBHBIA OTBET € YKa3aHWeM eIWHUI] WU3MEepPeHUs
HMCKOMOM BeTMuMHbI. Ho MMeeTcs OOMH U3 ClIeIyIOIINX HeIOCTATKOB.
Samnmcu, cooTBeTcTByOmKe ogHomy miau BceMm myHkram: 11, IIT u VI -
MIPEeJICTABIEHBI HE B IIOJHOM 00beMe MU OTCYTCTBYIOT.

N

IIpu IIOJTHOM npaBuiabHOM pEIIeHUU JUIIHNE 3AIUCH, He BXOIAIINE B
pelierve (BO3MOIKHO, HEBepHbIE), HE OTHeJeHbI OT pemeHud (He
3aYEPKHYTHI, He 3aKII0YEHBI B CKOOKH, PAMKY H T.IL.).

N

npu IIOJIHOM  pemrenrnn B  HEOOXOAHUMBIX  MAaTEMATHIECKUX
mpeoOpa3oBaHMAX WM BBIMHUCICHHUAX MOIYIIeHbI OIIHOKM, ©u (WJIH)
npeobpa3oBaHMsd/BEYUCICHUA HE JOBEIEHBI [0 KOHI[A

N

npu 6I'IOJIHOM pelIeHny OTCYTCTBYET IIYHKT V, WIN B HEM JOIIyIleHa
omwubKa.

© MHOO, 2011 r.

®usuka. 11 knacc. Bapuant 1-2

16

IIpencraBieHsl 3amuch, COOTBETCTBYIOIINE OJHOMY U3 CIIEYIOIINX
clIy4aes.

IlpencraBieHbl TOMBKO IOJOMKEHHS UM (DOPMYJbI, BBIPAKAIOL[UE
(usryeckre 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO [V PeIIeHHs
3amaur, 0e3 Kakux-Tu00 IMpeobpasoBaHMl C WX HCIOJb30BAHHEM,
HaIIpaBJIEHHBIX Ha PeIlleHue 3a/1a4u, ¥ OTBETA.

NI

B pemennu orcyrersyer OJJTHA u3 ucxomubix hopmyst, HeobxXomumas miist
peliteHns 3amaun (MIH yTBEPKIEHUE, JeKalee B OCHOBE PEIIEeHH:), HO
MPUCYTCTBYIOT JIOTHYECKH BEPHbIE IPEoOpa30OBAHUSA C WMEIOIIMMUCT
dopmymamu, HanpaBIeHHBIE HA PEIlleHne 3a1a9u.

i .

B OOHOMU wu3 ucxomubix (opMys, HEOOXOAMMBIX AJA PELICHUA 3a1adu
(uIy yTBepKAEHWH, JeKalleM B OCHOBE DeIleHW:d), DOIyIieHa OulnOKa,
HO IIPUCYTCTBYIOT JIOTHYECKH BEpHBIE IIPEO6Pa30BAHUSI C HUMEIOLIMMUCS
dopmymamu, HanpaBJIeHHbIE HA PeIlleHne 3a1a4u.

Bcee ciayyam pemieHHs, KOTOphlE HE COOTBETCTBYIOT BBIIIEyKA3aHHBIM
KpPHUTEPUsAM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6asia.

© MHOO, 2011 r.
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