IIpoexm

Enunblii rocynapcrBennslii 3x3amer no ®U3UKE

JleMOHCTPALMOHHBIN BAPDHAHT
KOHTPOJIbHBIX M3MEPUTEIbHBIX MATEPHAJIOB
€IMHOI0 TOCYIapCTBEHHOTr0 3Kk3amena 2012 roaa
no pusuke

MOJAroToOBJICH (I)ellepaJILHblM rocyaapCTB€EHHbIM HAYYHBIM YUPECKIACHUEM

«®EJIEPAJBHBIA MTHCTUATYT NMEJATOT MYECKNX U3MEPEHUI»

JlemoncTtpanuonuslif Bapuant EI'D 2012 r.  ®U3UKA, 11 knacc. (2011-27/2)

Enunblii rocynapcrBennslii 3x3amen no ®U3UKE

IosicHeHHsI K AeMOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
u3MepuTeabLHbIX MaTepuaoB 2012 rona no ®U3UKE

IIpu o3HaKOMIEHWH C IEMOHCTPAIIMOHHBIM BapUAaHTOM KOHTPOJIbHBIX
M3MEpUTENbHBIX MarepuanoB 2012 r. cieayeT WMeTh B BUIY, YTO 3aJaHu,
BKIIFOUYEHHBIC B JEMOHCTPAIIMOHHBIA BapHaHT, HE OTPAXKAIOT BCEX BOMPOCOB
CoJIepKaHus, KOTOpbIe OYIYyT MPOBEPATHCS C oMolibio BapuanToB KMIM B 2012 r.
[MonHbIA TEepedeHs BOMPOCOB, KOTOPHIE MOTYT KOHTPOJHPOBATHCS HA E€IUHOM
TOCYIapcTBEHHOM dk3ameHe 2012 T., mpuBeAEH B KOIU(PHKATOPE IIEMEHTOB
comepkaHusi MO (U3UKE JUIT COCTaBJICHHS KOHTPOJIbHBIX H3MEPHUTEIbHBIX
MmatepuanoB (KMIM) enunoro rocynapctBeHHOro sk3amena 2012 r.

HaznaueHune JEeMOHCTpPAIIMOHHOTO BaphaHTa 3aKIIOYAeTCS B TOM, YTOOBI
JIaTh BO3MOXKHOCTh JIIOOOMY ydacTHUKY EI'D ¥ mmpokod 0OOIIeCTBEHHOCTH
COCTaBHUTh MpEJCTaBICHUE O CTpyKType Oyayumx KM, koiauuecTBe 3aaHuid, UX
dopme, ypoBHE CIOXHOCTH. [IpuBenEHHBIE KPUTEPUH OLEHKH BBITIOTHEHHS
3aJaHuil ¢ pPa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B OJTOT BAapHAHT, JalOT
IpecTaBlIeHUe 0 TPeOOBAHUAX K MOJIHOTE U MIPABUIBHOCTH 3aIMCU Pa3BEPHYTOTO
OTBETA.

OTH CBEJeHHUS MO3BOJIAT BBITYCKHUKAM BBIPA0OTaTh CTPATETHUIO MOATOTOBKH
u cnaun EI'D.
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JemoncTtpanuonuslif Bapuant EI'D 2012 r.  ®U3UKA, 11 xnacc. (2011 -37/3)

Enunslii rocynapcreensblii 3x3amer no ®U3UKE
JeMoHcTpanoHHbIi BapuanT 2012

HNHcTpyKnus o BbINOJHEHUIO PAGOTHI

JIns BEITOTHEHMS 3K3aMEHAIMOHHONW paboThI MO (u3nke OTBOAHUTCS 4 gaca
(240 munyT). PaGoTta cocTouT U3 3-X 4acTei, BKJIIOYAIOMX 35 3a1aHuMH.

Yacte 1 comepxur 21 3amanme (A1-A21). K kaxaomy 3amaHuro gaéres
4 BapuaHTa OTBETa, U3 KOTOPbIX MPaBUIbHBIN TOJIBKO 1.

Yacte 2 comepxut 4 3amanus (B1-B4), B KOTOpPBIX OTBET HEOOXOIMMO
3anucaTh B BUJie Habopa nudp.

Yacte 3 conepxur 10 3amad: A22-A25 ¢ BBIOOPOM OJTHOTO BEPHOTO OTBETA
n C1-C6, a1t KOTOPBIX TpeOyeTcs AaTh Pa3BEPHYTHIE PEIICHUS.

ITpy BBMHCICHUAX pa3pelIacTcsi HCIOIb30BaTh HENPOTrPaMMHUPYEMBIH
KaJbKyJIATOP.

Bce 6nmarku EI'D 3amonHSAIOTCS SpKUMH YEPHBIME YepHIIIaMU. JomyckaeTcs
UCIIOJIb30BAHUE IeNICBOM, KAMUIAPHOI WK IepbeBOil pyUex.

Ilpy BEIMOJHEHWH 3agaHUid BBl MoOXXeTe MOJB30BATHCS YEPHOBHUKOM.
OO6parnaem Baiie BHUMaHKE, YTO 3aIMCH B YSPHOBHUKE HE OYyT yUUTHIBATHCS TPU
OILICHKE pabOTHI.

CoBeTyeM BBITIOJIHATE 3aJaHNUSI B TOM IOpSAAKE, B KOTOPOM OHH JaHBI. J{is
HKOHOMMU BPEMEHU TIPOITyCcKaiiTe 3a7aHue, KOTOpoe He yIaéTCs BBIIONHHUTH CPasy,
W MepexoauTe K cienyromieMmy. Eciu mocie BBIMOTHEHUsS Bceil paboTel y Bac
ocTaHeTcs BpeMs, BBl cMokeTe BepHYTHCS K IIPOIYIICHHBIM 3a1aHASAM.

bamnelr, momydeHHble BaMu 3a BBINONHEHHBIC 3aJaHUs, CYMMHPYFOTCS.
[TocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJIbIle 3aJaHHii ¥ HaOpaTh HauOOJbIlee
KOJIMYECTBO OaJIOB.

Kenaem ycnexa!

Hrxe mpuBeieHs! ClIpaBOYHBIE JaHHbIE, KOTOPBIE MOTYT IOHaTOONTECS Bam
TIPH BEITIOJTHEHUH PaOOTHL.

l[eCS[TI/I‘{HLle NpUCTAaBKH

Haumeno- | O6o3nauenue | Muoxutens | Haumenosanue | O6o3HaueHre | MHOXHUTEND
BaHUE
rura I 10° CaHTH [ 1072
Mera M 10° MUJUTH M 107
KIJIO K 10° MHKPO MK 10°
EKTO r 102 HaHO H 107
e I 107 ITUKO o 10712
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JemoncTpanuonHslil Bapuant EI'D 2012 r.

OU3UKA, 11 knacc.

(2011 - 4 /4)

Koncmanmut
YUCJIO TT

YCKOpEHHE CBOOOIHOTO Ta/IeHus Ha 3eMJIe
rpaBUTAIMOHHAS TIOCTOSHHASE
YHUBEPCAJIbHAS ['a30Basi [OCTOSIHHAS
nocrostiHas bosbiiMana

MOCTOSIHHAST ABOTaJIpO

CKOPOCTh CBETA B BAKyyMe

K03(pPUIEHT MPONOPIIHOHATIBHOCTH B 3akoHE KynoHa

MOZYJIb 3apsiia SIEKTPOHA (3JIeMEHTapHbIH
NIEKTPUIECKUH 3apsii)

noctostHHas [lmanka

n=23,14

g=10wm/c?
G=6,710" Hm*/xr’
R =8,31 Ix/(monb-K)
k=1,38107 Jix/K
Np= 6:10% mous !

c=3108w/c
1
k= =9-10° H-M /K
47[80
e=1,610"Kn

h=6,610"* Iixc

Coomnouienue mexcoy pasnuuyHsiMu eOUHUUAMU

TeMmmepaTypa

aTOMHas C€IUHUILIA MAaCChl
1 atoMHas CIMHUIIA MaCChl DKBUBAJICHTHA

1 DJICKTPOHBOJILT

0K=-273°C

laem =1,66107 kr
931,5 MaB
13B=1,6-10" Ik

Macca wacmuy

JJIEKTPOHA 9,1-107"'kr ~ 5,5-10* a.e.m.

MIPOTOHA 1,673-10’27 kr~ 1,007 a.e.m.

HelTpoHa 1,675-10™ kr = 1,008 a.c.m.

IInomuocmo MOJICOJTHEYHOTO Macia 900 kr/m’
BOJIBI 1000 kr/m’ ATFOMUHHUS 2700 kr/m>
npesecunsl (cocHa) 400 kr/m’ xKeresa 7800 xr/nm’
KEepOoCHHA 800 kr/™° pTyTH 13 600 kr/m’
Yoenvnaa mennoémrxocmeo

Boabl  4,2:10° IIx/(xr-K) amomunus 900 Jx/(xr-K)
maa  2,1:10° Jix/(kr-K) MeJH 380 Ix/(xr-K)
xKenesa 460 JTx/(xr-K) qyTyHa 500 Jix/(xr-K)
CBUHIIA 130 JTx/(xr-K)

Yoenvnan mennoma

napooOpa3oBaHUs BOIbI

IJ1aBJICHWS CBUHLIA
IIaBJICHUA JIbJa

2,3-106 Jiox/xr
2,5-10* Jix/xr
3,3-10 % Iik/xr

Hopmanwnsie ycnosusn:  napieHue — 10° Ia, temmneparypa — 0 °C

Monsapnas macca

a3oTa 28-107 Xr/momb KHCIIOpoaa 32:10° xr/momb
aprona 40-107°  xr/mMonn JIATUSA 6-10° xr/momb
BOJIOpOJIA 2.107 xr/monb Moo IeHa 96:107  xr/mMounb
BO3IyXa 29.107 xr/mMonb HEoHa 20-107 xr/mMonb
reiaus 4-107 xr/mMomb YIIEKHUCIIOro ra3a 44.107 xr/mMonb
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JemoncTtpanuonuslif Bapuant EI'D 2012 r.  ®U3UKA, 11 xnacc. (2011 -57/5)

Yacrtp 1

Ilpu evinonnenuu 3aoanuii wacmu 1 6 onanke omeemos Ne 1 noo Homepom
evinonHaemozo eamu 3aoanun (AI1-A21) nocmaevme 3nax «X» 6 Kiemouke,
HOMEpP KOmOopoil cOOmeemcmeyent HoMepy 6blOPAHHO20 6AMU OMeema.

Ha rpa(bﬂfe MPUBE/ICHA  3aBUCHMOCTE  CKOPOCTH ) /0

NPpAMOJIMHEHHO  ABIDKYLICTOCA TCja OT BPCMCHHU. 45

Onpenenure MOAYJIb YCKOPEHHS Tea.

1) 5w/c 30

2) 10w/’ s

3) 15 w/c?

4) 12,5 m/c? o LI P
- >

[MogpéMHBI KpaH MOJHUMAET TPy3 C IOCTOSHHBIM yckopeHueM. Ha rpy3 co
CTOPOHBI Tpoca JeHCTBYeT cuiia, papHas 8-10° H. Cua, nelicTByIomas Ha TpOc CO
CTOPOHBI I'Py3a,

1) pasna 8 - 10° H u HanpaBieHa BHU3

2) wmensie 8 - 10° H u Hanpasiena BHI3
3) 6Gombme 8 - 10° H 1 HanpasieHa BBepX
4) pasua 8 - 10° H u HanpaBieHa BBepX

Kamenb maccoii 200 Opomen mox yriom 45° K TOPU3OHTY C HavajabHOH
CKOpOCThEO U= 15 M/c. Moaynb CHJIBI TSXKECTH, ACUCTBYIOIICH HAa KaMEHb B
MOMEHT OpocKa, paBeH

1) 0

2) 1,33H
3) 3,0H
4) 2,0H

IHapel OBHXKYTCSL CO CKOPOCTSIMH, MOKAa3aHHBIMM Ha PUCYHKE, U
IpU CTOJNIKHOBEHUH ciumnatorcs. Kak OyneT HampaBieH UMIYIbC —>
LIapOB MOCJIE CTOIKHOBEHHUSA? L2

b “o

Z)i
O

4)
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Jemoncrpanyonnsiid Bapuant EID 2012 1. ®U3UKA, 11 kiacc.

(2011 - 6 /6)

Jnst paspyuieHus mperpajbsl 4acTo HCIIONB3YIOT MacCHBHBIHN
miap, packayMBaeMblii Ha cCTpelie MOABEMHOrO KpaHa (CM.
pucyHok). Kakue npeoOpa3oBaHus SHEPTHH IMPOUCXOAAT MPH
MepeMEIICHNH 11apa U3 MoJIoKeHUs A B nojioxkeHue b?

1) KuHeTHYecKas dHEeprus Lapa npeoopasyercs B €ro MOTCHIUAIBHYIO SHEPTHIO
2) moTeHHMANbHAs YHEPTHS mapa mpeodpa3yercst B €ro KHHETHYECKYIO SHEPTHIO
3) BHYTpEHHsS SHEPTHUs 1Iapa MpeodpazyeTcs B €ro KHHETHYECKYH0 SHEPTHIO

4) moTeHIMAaNTbHAs YHEPTHs Iapa MOIHOCTHIO PeoOpa3yeTcst B ero BHYTPEHHIOK

9HEPTHUIO

X, M
Ha pucynke mnokazan mnpoduns Oerymei
BOJHBI B HEKOTOPBII MOMEHT BPEMEHH. 1 3
Pasnocts (a3 xomedanwmii Touek 1 u 3 paBHa

A £\

3
T T

1) 2n 2) n 3) — 4) —
) ) ) g ) 3

Ilon MUKPOCKOIIOM HaGJ’I}OI[aIOT Xa0THYECKOE ABMIKCHHUE MEJIbYaMIINX YaCTHIL
M¢€Jla B KaIlji€ paCTUTCIIbHOTO Macjia. DTO sABJIEHUE HA3BIBAIOT

1) muddysueit xuaxocreit
2) ucmapeHueM KHJIKOCTEH
3) KOHBEKLHEH B )KUAKOCTH
4) OpOYHOBCKHM JIBUKCHUEM

Ha pucynke mnpuBenén rpaduk IHMKIMYECKOTO IIpolecca, p
OCYIECTBISIEMOrO0 € MJealbHbIM TIa3oM. Macca rasa
nmoctosiHHa.  M30TepMHUecKOMYy  CXKAaTHUIO  COOTBETCTBYET
y4acToK

1) AB
2) BC
3) CD
4) DA
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OU3UKA, 11 knacc. (2011 -7/7)

JlemoHcTpanonHslii Bapuant EI'D 2012 .

B cocyne ¢ HNOABMKHBIM IOPIIHEM HAXOAUTCA BoJAa U €€ HACHILEHHBIH map.
O0BEM napa H30TePMHUIESCKH YMEHBIIWIH B 2 pa3a. KoHIleHTpanus MOJIeKyIT mapa
IIPY 3TOM

1) He u3MeHHIACh

2) yBenuumiach B 2 paza
3) ymeHsbIIMIACh B 2 pasa
4) yBenmuuunach B 4 paza

Ha rpaduxe moka3aHa 3aBHCHMOCTHb
JIaBJIEHUs OJHOATOMHOIO HJ€abHOrO
raza or ero oonéma. Ilpu mepexozne u3
coctosHud 1 B cocrogHue 2 ra3

coepmm  paGoTy, paBHYB 5 KJDK. Do . . 4
KONM4eCTBO  TEIUIOTHI,  MOJYYEHHOE 0 Vo 2Ve 3V ave ¥
ra3oM MPU 3TOM TIEPEXOJIE, PABHO

1) 1xdx

2) 4 x/x

3) Sklx

4) 7 xJIx

Ha pucyHKe NpeCTABIEHO PACIONOKEHHE JIBYX 1

HETIOABMKHBIX ~ TOYEYHBIX  DJIEKTPUIECKHX

3apsaaoB + g U — g (¢ > 0). Hanpasnenuto BexkTopa 4
HAMPSHKEHHOCTH CyMMApHOTO  AJICKTPHYECKOrO
TOJIS ATHX 3apsIIOB B TOUKE A COOTBETCTBYET CTpEIIKa

1 1
2) 2
3) 3
4) 4

ITo mpoBonHuKy ¢ compotuBieHneM R Teder Tok /. Kak M3MEHUTCS KONIMYECTBO
TEIUIOTHI, BBIIENAIONIEECS B IIPOBOJAHUKE B EIUHHUILY BPEMEHHU, €CIH €ro
COIPOTHBJICHUE YBEIMUHUTD B 2 pa3a, a CUJIy TOKa YMEHBIIUTH B 2 paza’?

1) yBemuuurcs B 2 pa3a
2) yMeHBIIUTCS B 2 pasza
3) He u3MEeHUTCH

4) ymeHpImUTCS B 8 pa3
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JemoHcTpanyionHslii Bapuant EI'D 2012 r.
- o> o
MaruutHoe none B =B+ B, co3iaHo B Touke A

JABYMs NapauICIIbHBIMU JJIMHHBIMU IPOBOAHUKAMU C

ToKaMu /; 1 1>, pacrioNnoKeHHbIMU NEPIEHUKYIIPHO
- -
TUIOCKOCTH 4epTexa. Bekropel B, u B, B Touke A

HaIllpaBJICHBI B IINIOCKOCTH YCPTECkKa CICAYIOIINM

o0Opa3om:
- -

1) B
| —BBepx, B, —BHU3
- —

2) B
| —BBepx, B, —BBepx
g -

3) B
, —BHH3, B, —BBepx
- -

4) B, —Bumu3, B, — BHu3

Ha pucynke mnpuBeAeHbl OCHUIUIOTPAMMBbl HANPSKEHUH Ha JABYX pPa3IM4YHBIX

p—

QJIEMCHTAX 3JICKT“pI/I‘IeCKOI>‘I eI NMEPEMCHHOI'0 TOKaA.

OU3UKA, 11 knacc.

(2011 -8 /8)

KoneGaHnust 5THX HanpsKEeHUH UMEIOT

1) oXMHAKOBBIE TIEPHOJBI, HO PA3INIHBIC AMIUTHTYIbI
2) pasnuyYHbIC IEPUOJIBI U PA3INYHbIE AMIUTUTYIbI

3) pasiuYHbIEe TePHOBI, HO OJMHAKOBEIEC AMIUTHTY B
4) oavHaAKOBbIE IEPHOABI U OAMHAKOBBIE aMIIIIUTY b1
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Al5

Alé6

Al17

Al8

A19

Jemoncrpanyonnslid Bapuant ETD 2012 1.  ®U3UKA, 11 kiacc. (2011-9/9)

Ha pucyHke mpezacraBiieH OIBIT 110 NPEIOMIECHUIO
cBera. [lomp3ysce  mpuBenEHHOW — TaOIHIECH,
OIpEIENIUTE TI0KA3aTe b IPEIOMIIEHHS BEILECTBA.

yroa o |20°  ]40°  [50°  |70°
sinoe 0,34 10,64 (0,78 (0,94

1) 1,22 2) 1,47 3) 1,88

4) 2,29

CnoxeHHe B TPOCTPAHCTBE KOTCPEHTHBIX BOJH, MPHU KOTOPOM 0Opasyercs
[IOCTOSSHHOE BO  BpPEMEHM IPOCTPAHCTBEHHOE pPAclpelieieHue  aMIUIUTY ]
PE3YIBTUPYIONINX KoJeOaHu, Ha3bIBaeTCS

1) wmHTEepdepeHIHI
2) mnonspusanus
3) nucnepcus

4) mpenomeHHE

JimHa BOJNHBI ~ KpacHOTO CBeTa IIOYTH B 2 pa3za OOJNbIIE MAJMHBI BOJIHBI
¢uoneroBoro cera. JHeprus (GOTOHA KPACHOTO CBETA [0 OTHOLICHHIO K YHEPTHU
¢dotoHa duoseToBoro creTa

1) OGonbmie B 4 paza
2) Ooublie B 2 pasa
3) wmensie B 4 pasa
4) wmeHblle B 2 paza

Snpo MeIIIbsAKa gg As cocrout u3

1) 33 ueliTpoHOB U 34 IPOTOHOB
2) 33 mpoToHOB U 34 HEUTPOHOB
3) 33 mpoToHOB 1 67 HEUTPOHOB
4) 67 mpoToHOB U 34 HNEKTPOHOB

10

B obpasue wumeercs 2-10' smep pammoaktmeHOTO W30TOmMA Te3uss 4 Cs,

UMEIOLIEro TMepuoj Tojdypacmaza 26 yier. Yepes CKONBbKO JIET OCTaHyTCs
1

Hepacnasmmmucs 0,25 - 10 0 siiep JaHHOro u3orona?

1) 26 ner 2) 52 rona 3) 78 ner 4) 104 roma
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A20

A21

Jemoncrpanyonnsiid Bapuant EID 2012 1. ®U3UKA, 11 kiacc. (2011 -10/10)

WUneansHpld Ta3 B KOJWYECTBE V MoOJeM mpu Ttemmepatrype I U [NaBIE€HUU p
3aHUMaeT 00bEM V. Kakyro KOHCTaHTY MOYKHO OIPEAEIUTH IO 3TUM JTaHHBIM?

1) umcno ABoragpo Na

2) ra3oByIO MOCTOSHHYIO R
3) noctosHHy!o [Inanka A

4) mocrostHHyI0 BormsnMana k&

Ha rpaduke mpezactaBiieHbl pe3ybTaThl U3MEPEHUS
HampsHKEHWsT Ha KOHIAX y4dacTka AB umemn A
MOCTOSIHHOTO ~ TOKa,  COCTOsIIeH W3
MOCITIEZIOBATEIBbHO COSTUHEHHBIX PE3UCTOPOB, MpPHU
Pa3INYHBIX 3HAYCHUSIX COMPOTUBIICHUS pe3rcTopa R, U HEM3MEHHOW cuiie Toka [
(cM. pUCYHOK).

C yuérom morpemmHoctelf m3MepeHuit (AR =+1O0wm, AU=+0,2 B) naiinute
0’KMJ]a€MO€E HaIpshKEHHE Ha KOHLAX ydacTka 1enu 4B npu R, = 50 Om.

Ui, B

5
3 @@@@

2
1
0 10 20 30 40 50 Ry, OM
1) 3,5B
2) 4B
3) 45B
4) 55B
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Jemoncrpanyonnslid Bapuant ETD 2012 1.  ®U3UKA, 11 kiacc. (2011 -11/11)

Yacrtp 2

Omeemom K 3aoanusm smoii wacmu (B1-B4) saensemcsa nociedosamenvnocms
yugp. Bnuwiume omeemovl cHauana ¢ mexkcm pabomeol, a 3amem nepeHecume
ux ¢ onanxk omeemos Ne 1 cnpaea om Homepa coomeemcmeayuiezo 3a0aHus,
HAYUHAA C NEPeoll Knemouku, 6e3 npodenoe u Kakux-iudo 0OnOTHUMENbHbIX
cumeonos. Kasxcoyrw yugpy nuwume ¢ omoenvHoil Knemouke ¢ coOmeemcmeuu
¢ npugedénHbLIMU 68 OlaHKe 0Opazyamu.

B xone agmabaTHOTO Tpoliecca BHYTPEHHSISI SHEPTHUS OJHOTO MOJISL pa3pekeHHOTO
renusi yBenuuyuBaerca. Kak HM3MeHseTcs Npu 3TOM TeMIeparypa Tellusl, ero
naBiIeHHE U 00BEM?

Jl1st kayKnoi BEeIMYMHBI OIIPEeITe COOTBETCTBYIOLINM XapaKkTep N3MEHEHUS:

1) yBenuumBaeTcs
2) yMeHbIIAeTCs
3) He uzMeHsieTcs

3anumuTe B Tabnuiyy BEIOpaHHBIE IMUQPHI A KOKTOH (U3MIECKON BEIMYNHBL
Lludpsl B OTBETE MOTYT IIOBTOPSITHCA.

Temnepatypa renus JlaBneHue renus O0BbEM renust

MoHnoxpoMaTuyeckuii cBeT ¢ 3Heprueidl (oToHOB Fj NajaeT Ha IMOBEPXHOCTb
MeTaiia, Bei3biBas Gorodddekrt. [Ipu 3TOM HampspkeHue, Ipu KOTOpoM (oToTOK
npekpaniaercsi, paBHO U,,,. Kak M3MEHHTCS UIMHA BOJHBI A TAJafoIIero CBETa,
MOJyJIb 3alUPAIOIEro HANpPsKeHUs! Ui, M JIMHA BOJHBI Ay, COOTBETCTBYIOLIAS
«kpacHOM rpanuue» QorosddekTa, ecnu >SHeprus NafaroUMX (GOTOHOB Ejy
yBenIuuuTCs?

JIis KaXK10¥ BEJTMYMHBI OTIPEISITUTE COOTBETCTBYIONIMN XapaKTep N3MCHEHHS:

1) yBemmuurcs
2) yMEHbIIUTCA
3) He U3MEHUTCS

3anummTe B TaONuIy BhIOpaHHBIC MUMPBI A KAKAOH (DU3MYECKON BEIUYUHBL
Ludpsl B OTBETE MOT'YT IIOBTOPSITHCA.

Moynp 3anuparoiero
HanpspkeHUs! Uy,

«Kpacnas rpanumna»
dotorderra Ay,

Jl1uHa BOJIHBI A
MAIATOIIETO CBETa
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Jemoncrpanyonnsiid Bapuant EID 2012 1. ®U3UKA, 11 kiacc. (2011 -12/12)

[MMapuk OpomieH BepTHKAIbHO BBEPX C HAYaJbHOH CKOPOCTHIO v
(cM. puCYHOK). YCTaHOBHTE COOTBETCTBHE MEXAy TrpaduKkaMu H
(M3UYIECKIMHI BEJIMYMHAMH, 3aBICHMOCTH KOTOPBIX OT BPEMCHH 3TH
rpauKku MOTYT TpENCTaBIATh (fp — BpeMms mnoiéra). K kaxkaou
HO3UIHUK HEPBOr0O CTOJIOIA MOAOEPUTE COOTBETCTBYIOILYIO MO3HIHIO ()
BTOPOTO W 3alMIINTEe B _TAaOmUIy BHIOpaHHBIC NHGPHE MOX
COOTBETCTBYIOLIMMH OYKBaMH.

I'PAOUKHN OU3NYECKHUE BEJIMYMHBI
A) 1) koopauuara mapuxa y

Cy

2)  mpoekuus CKOPOCTH MIAPHUKA L),
3) mpoeKuMs YCKOPEHHsI LapHKa d,,

! 4) npoekuus F, CHIBI TSIKECTH,
JEHCTBYIONIEH Ha MApUK

OrtBerT:

Ha HCMIOABMIXXHOM MPOBOIAIIEM YCAUHCHHOM Ky6I/IK€

Haxoxautcs 3apsan Q. Touka O — ueHTp KyOuKa, TOYKU B 4y
n C — ueHtpsl ero rpanedd, 4B = OB, CD = OC, |
OB B,
oM :T. Momynb HaTPSHKEHHOCTH : 4
1o a ln
AJIEKTPOCTATUIECKOTO Mo 3apsifa O B Touke A paBeH ¥
E,. Yemy  paBeH MOJTYJTb HaTPSHKEHHOCTH Revin %

AJIEKTPOCTATHIECKOTO MMoJisi 3apsaa O B Touke D
Touke M?

YcTaHOBHTE COOTBETCTBUE MEKIY (DM3UUCCKUME BEIHYMHAMA U MX 3HAYCHUSIMHU.
K kaxmoil Mmo3WIuu MEepBOTro CTOJOIA MOJOCPUTE COOTBETCTBYIOMIYIO MO3HIIUIO
BTOPOTO W 3alMIIATEe B TAOJMIYy BHIOpaHHBIC IH(PHI O] COOTBETCTBYIOIIUMU
OyKBaMH.

DOU3NYECKAS BEJIMUMHA EE 3HAYEHUE
A) MOmynb HaNPSHKEHHOCTH dJIEKTpocTathieckoro 1) 0
oJ1si KyOuka B Touke D 2) E,

B) Momyns HanpsKEHHOCTH SIEKTPOCTATHYECKOTO  3) 4F,
nouns Kyouka B Touke M 4) 16E,

A b

OTBeT:
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Yacts 3

3a0anusa mpemoveii wacmu npeocmasnsaiom coooi 3aoauu. Pexomendyemcs
npoeecmu ux npedsapumesibHoe peuieHue Ha YepHoGuUKe.

Ilpu eévinonnenuu 3adanuii (A22-A25) ¢ onanke omeemoe Ne 1 noo nomepom
6bINOIHAEMO20 6AMU 3A0AHUA nocmaevme 3HaK «X» 6 Kiemouke, Homep
KOmMOopoii coomeemcmeyem HomMepy 8blOPAHHO20 6aMuU Omeema.

A22

A23

A24

A25

He6omnbmoit kaMeHb OpOCHIIHN ¢ POBHOM TOPH30HTAIBHON OBEPXHOCTH 3EMIIU TIOX
YIJI0M K ropu3oHTy. Ha Kakyro MakCHMallbHYIO BBICOTY IOAHSUICA KaMe€Hb, €CIU
poBHO yepe3 | ¢ mociie 6pocka ero CKOpocTh OblIa HallpaBJieHa TOPU3OHTATIBHO?

1) 10wm 2) 5m 3) 53 m Y 1042 M

TToxBeeHHBIN HA HUTH TPY3UK COBEpIIAET rApMOHUYECKHE KojebaHus. B Tabmuie
MPEACTaBIeHBl KOOPIUHATHI TPy3UKa 4epe3 OJMHAKOBBIE MPOMEKYTKH BPEMEHH.
KaxoBa npumMepHO MakcuMallbHas CKOPOCTb IPy3HKa?

t(¢) | 0]01]02]03]04]05][06]07
xem| 4 2024202

3) 0,62 m/c

1) 1,24 m/c 2) 0,31 m/c 4) 0,4 m/c

VY remmoBoro pgBuratens, paboTatomero no nukiry Kapro, Temmepatypa
HarpeBatens — 500 K, a remneparypa xononunsHuka — 300 K. Pabodee teno 3a
o/IMH MK nostydaeT oT Harpesarens 40 k/x teruorsl. Kakyro paboTy coBepiaer
IIPH 9TOM pabouee TeIo ABUTATEN?

1) 1,6 xJIx 2) 35,2 kJlx 3) 3,5k/x 4) 16 xJIx

m

JIBe 9aCTHIBI, MMEIOIINE OTHONICHHE MAcC —2> =8, BIETENH B OTHOPOIHOE
m

MarHuTHOE II0JI€ MEPHEHIUKYJSIPHO JUHUSAM MarHuTHOM uHaykuuu. Halinure

OTHOILICHUE 3apsAa0B 4YaCTHIL] q_2’ €CJIM UX CKOPOCTH OJAWHAKOBBI, 4 OTHOLICHUC

q

.
panuycoB TPacKTOPHMN: = =2.
1

1) 16 2) 2 3) 8 4) 4

He 3a6y0bme nepenecmu 6ce omeemol 6 O1aHK omeemog No 1.
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Ilonnoe pewenue 3a0au C1-C6 neobdxooumo 3anucams 6 onanxe omeemog Ne 2.
Ilpu ogpopmnenuu pewrenun ¢ o1anke omeemos N 2 3anuwiume cnavana Homep
3a0anusn (Cl, C2 u m.0.), a 3amem pewieHue COOMEEMCMEyIOUeil 3a0auu.
Omeembl 3anucvléaiime 4émko u pazoopuueo.

HamarHW4eHHBIH CTaJILHOM CTEpKEHb HAYMHAET CBOOOJHOE MaJicHHE C HYJICBOM
HAa4YaJIbHOH CKOPOCTBIO M3 MONOXKEHUs, m300paxkEéHHoro Ha puc. 1. IIpomeras
CKBO3b 3aKpEIUIEHHOE IPOBOJOYHOE KOJIBIO, CTEpXKEeHb cOo34aéT B HEM
AJIEKTPUYECKUN TOK, CHJIa KOTOPOTO M3MEHSETCSl CO BPEMEHEM TakK, Kak MOKa3aHO
Ha puc. 2.

N L ‘ tl

Puc. 1 Puc. 2

HO‘{CMy B MOMCHTBI BpPEMCHHU ¢ U ¢, TOK B KOJBIC HMECT pa3InYHbIC
HaHpaBJ’[eHI/IH? OtBeT MOACHUTE, YKa3aB, KaKHue (1)H3H‘{6CKI/IG ABJICHUA H
3aKOHOMEPHOCTH BbI UCIIOJIB30BAIN IJISA 00bsicHeHHs. BiusHueM Toka B KOJIBIIC Ha
JBWXCHHUC MarHurta npeHereqL.

Ilonnoe npasunvnoe pewenue Kaxcoou uz 3adau C2-C6 0ondxcHo eKkarouams
3aKOHbL U (hOpMYIBl, NPUMEHEHUE KOMOPLIX HEO0X00UMO U OOCMAMOYHO 0N
peutenua 3a0auu, a makice mMamemamuuecKkue npeoopazoeanus, pacuémel ¢
YUCTIEHHBIM OMGEMOM U NPU  HEOOXO0UMOCMU PUCYHOK, HOACHAIOWUI
peuwtenue.

I'py3bl maccamu M = 1 kr U m cBsA3aHBI

JETKON HEPACTKUMON HHUTEIO,

nepeOpolIeHHON yepe3 OJI0K, 10 KOTOPOMY

HUTh MOXET CKOJB3UTh Oe3 TpeHus (cMm. m m
pucyHnok). I'py3 maccoit M HaxoauTcs Ha

[IEPOXOBaTOW  HAKJIOHHOM  IUIOCKOCTH o

(yron HakioOHa IJIOCKOCTH K TOPU3OHTY
o =30°, ko3pdunuent tpenust p = 0,3). UeMy paBHO MaKCUMaJIbHOE 3HAYCHHE
Macchl 71, IPH KOTOPOM CHCTEMa TPY30B €lIE He BEIXOAUT U3 MEPBOHAYAIEHOTO
cocTOsiHUS TOKos? PerieHne MosCHUTE CXeMaTHYHBIM PHCYHKOM C yKa3aHUEM
WCIIOJIb3YEMBIX CHIL.
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Heobxommmo pacmmaBute 167 Maccoit 0,2 kr, mmerommii temmeparypy 0 °C.
BemonanMa s 9Ta 3amada, ecnm TOTpebisieMas MOIMHOCTh HarpeBaTeIIbHOTO
temenTa — 400 Bt, temnoBble morepu coctaBisoT 30%, a BpeMs paboTh
HarpeBaTessl He IOJDKHO MPEBBIIAaTh S MUHYT?

B uenu, m3zoOpaxx€HHOW Ha PHUCYHKE, CONpPOTHBIICHHE
JMOJIOB B INPSIMOM HAIpaBIEHHH NPEHEOPEKUMO Mao, a
B OOpaTHOM MHOTOKPaTHO TNPEBHILIAET CONPOTUBICHHE
pesuctopoB. Ilpm  nogkimroueHnu K Touke A4
MIOJIOXKUTENILHOI'O T0JIF0CA, @ K TOUKE B OTpULATEIbHOrO
noioca Oarapeu ¢ DJIC 12 B u npeHeOpe:kuMO MajbiM
BHYTPEHHUM COIIPOTHUBIICHHUEM, noTtpebsaemas
MoIIHOCTh paBHa 7,2 Br. IIpu M3MeHEHUM MOJSPHOCTH
MOJIKIIIOYeHHs OaTtapeu nmorpedisiemas MOIHOCTh OKa3aylach paBHO 14,4 Br.
YKaxuTe ycIoBUS MPOTEKaHHUS TOKA Yepe3 JHOABI M PE3UCTOPHI B 000X CITydasx
U OIPEAEINUTE CONPOTUBICHUE PE3UCTOPOB B 3TOMU IIEIU.

JBa mapannenbHBIX ApPYr JpYry pejbca, JIexamux 1+ I
& > -
B TOPU30OHTAJIBHOM  IUIOCKOCTH,  Haxojsrcs B i Vv ® B
N

OJHOPOJHOM MAarHUTHOM IIOJ€, MHAyKuus B
KOTOPOTO HANpaBleHa BEPTHUKAIbHO BHU3 (CM. PUCYHOK — BHA CBepxy). Ha
pernbcax MEepHeHANKYISIPHO UM JIeXKaT ABAa OAWHAKOBBIX ITPOBOIHHKA, CIOCOOHBIX

CKOJIB3UTh 110 peJbCaM 0e3 HapymeHUusT DJBJICKTPUYCCKOTO KOHTAaKTa. JleBnIit
-
MMPOBOAHHUK ABHIKCTCS BIIPABO CO CKOPOCTBHIO V, a HpaBBIﬁ nokoutcs. C kakoit
-
CKOPOCTBIO U HAAO0 MNepeMelaTb HpaBBIﬁ MMPpOBOJHHK, 9TOOBI B TpHA pasa

YMEHBIINTh  CHIy AMIepa, JCHCTBYIONIYIO Ha  JICBBIH  NPOBOJHHK?
(ConpoTHUBIEHHEM PEIBCOB MTPEHEOPEYb. )

CBoGomueli mmoH (n-Me30H) ¢ sHeprueii mokos 135 MbdB  aBmxkercs co
CKOpOCTBIO V, KOTOpasi 3HAUMTEILHO MEHBINE CKOPOCTU CBeTa. B pesyibraTe ero
pacmaia oOpa3oBaiCh JBa Y-KBaHTA, IPUIEM OJIMH U3 HUX PACHpPOCTPaHSIETCS B
HaTpaBJICHUU JBMXKCHUS TIHMOHA, a IPYrOi — B MPOTHBOIOJIOKHOM HANpaBICHUH.
Oueprusa oxgHoro kanta Ha 10% OGonbuie, uem apyroro. Uemy paBHa CKOPOCTh
MAOHa 10 pacmanaa’?
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CucreMa oneHHBAHHUS IK3aMeHAIMOHHOM paﬁOTbl mo ([)mmce

3ananus ¢ BbIOOPOM OTBeTa
3a mpaBUIBHBIN OTBET Ha KaXKIO€ 3aJaHre ¢ BBIOOPOM OTBETa CTABHUTCS IO
1 Gamry.
Ecnn ykasaHbl 1Ba U 0oJiee OTBETOB (B TOM YHCIIE MPABHIIBHBIN ), HEBEPHBIH
OTBET WJIM OTBET OTCYTCTBYET — () OasioB.

Ne 3amanus OtBet | No 3aganus OtBeT
Al 2 Al4 1
A2 1 AlS 2
A3 4 Al6 1
A4 1 Al7 4
AS 2 Al8 2
A6 2 Al9 3
A7 4 A20 2
A8 4 A21 3
A9 1 A22 2

Al10 3 A23 2
All 4 A24 4
Al2 2 A25 4
Al3 1

3agaHus ¢ KPATKHM OTBETOM
3ajaHue ¢ KpaTKHUM OTBETOM CUHUTASTCS BBINIOJHEHHBIM BEPHO, €CIIM B
3ananusx B1-B4 npaBuibHO yka3aHa nociaenoBaTeabHOCTh Hudp.
3a MOJHBIA MPaBWIBHBIA OTBET HA KaXJ0€ 3aJaHHe CTABHTCA MO 2 Oaja;
eclli JIoTylleHa oaHa ommOka — 1 Oamr; 3a HeBepHBIH OTBeT (Ooiee OTHOM
omOKN) Ui ero orcyrcreue — 0 0ayios.

Ne 3apanus | OTBer
Bl 112
B2 213
B3 21
B4 21

© 2012 denepanbHas ciyxba 1o Hag30py B cdepe oOpaszoBanus u Hayku Poccuiickoit denepanun

Jemoncrpanyonnsiid Bapuant EID 2012 1. ®U3UKA, 11 kiacc. (2011 - 18/18)

KPUTEPHUHU OLIEHKH BBITIOJTHEHUS 3AJTAHUI
C PA3BEPHYTBIM OTBETOM

Pemenus 3amanmii C1-C6 wactu 3 (c pa3BEPHYTHIM OTBETOM) OILIEHWBAIOTCS
JKcIepTHOM komuccueil. Ha ocHOBe kpuTepueB, MpeacTaBIEeHHBIX B MPUBEIEHHBIX
HIDKEe TaOJHIaX, 32 BHINOJIHEHHE KKIOTO 33JaHusl B 3aBHCUMOCTH OT MOJTHOTHI U
MPaBUIIEHOCTH JJAHHOTO YYalIuMCs OTBeTa BbIcTaBsieTcs ot 0 10 3 6ayuios.

Hamarnn4eHHbIi cTaJIbHOM CTEpKEHb HAUMHAET CBOOOJHOE IMaJieHHE C HyJIEeBOH
Ha4YaJbHOW CKOPOCTHIO M3 TOJOXEHHs, u300paxEéHHoro Ha puc. 1. Ilponeras
CKBO3b 3aKpPCIUIEHHOE IPOBOJIOYHOE KOJBLO, CTEPKEHb CO3Ma€T B HEM
3JIEKTPUUECKUN TOK, CHJIa KOTOPOTO M3MEHSAETCS CO BPEMEHEM Tak, Kak MOKa3aHO
Ha puc. 2.

Puc. 1 Puc. 2

IloyeMy B MOMEHTBI BpEMEHU ¢ U [, TOK B KOIbLE HMEET DPa3IUYHbIE
HampaBieHnsa? OTBeT TOSACHUTE, YyKa3aB, KakWe (U3MYECKHWEe SBICHUS W
3aKOHOMEpHOCTU BbI ucnonbp3oBanu Juid oObsiCHeHUs. BiusiHueM TOka B KOJIbLE
Ha JIBM’KEHHE MarHUTa npeHeopeds.

Bo3MoxHoe PCIICHUEC

1. MHayKuuoHHBIH TOK B Kosble BbI3BaH OJ[C MHAYKUIWHU, BO3HUKAIOUICH
MIpH MepecedeHNH MPOBOAHUKOM JIMHUNA MAarHUTHOTO OJISL.

Ilo 3akomy wunnykuum Dapanes 8:—AA—¢ OJC mnponopHuoHanbHa
t

CKOpPOCTH W3MEHEHHSI MAarHHUTHOTO TMOTOKa @, T.e. KOJHMYECTBY JIMHUIA,
MepeceKaeMbIX KOJIBIIOM B ceKyHAy. OHa TeM BbIlIE, YeM OOJIbIIE CKOPOCTh
JIBIOKEHUS MarHuTa.

Cuna Toka I, B cooTBeTCTBUM € 3akOHOM OMa s 3aMKHYTOW IIemH,

nponopiuoHanbHa 3JC uHaykym €: [ :% .
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2. B MOMEHT BpeMeHH f| K KOJbIly MPUOIKACTCS MAarHUT, U MarHUTHBIN
MOTOK yBEJIMYMUBAETCs. B MOMEHT f, MarHuT yJajs€TCcsi, © MarHUTHBIA MOTOK
ymenbaercsa. CienoBaTeabHO, TOK UMEET pa3IMyHble HAIIPaBJICHUS.

IIpumeuanue 0s dIKCnepmos.

B HayanpHBIE MOMEHT MarHUT HAaXOJUTCS JAJIEKO OT KOJIbLA, TOATOMY

nMHEM OIS B [IPaKTUYECKH HE IepecekaloT mnpoBoAHuK. Ilo Mepe
IpUOIIDKEHUs. K KOJIBIYY IOJIe PacTéT, M €ro JIMHUM HauMHAIOT IepeceKaThb
npoBoAHUK, BbI3biBas DJIC uHaykuuu. CKOpPOCTh MarHMTa TakKXKe PacTeT ¢
TedeHHeM BpeMeHu, mnostomy OJIC OblcTpo BO3pacTaeT 1o Mepe
MIPUOJIMKEHHST CEBEPHOTO IOJIOCA MarHUTa K IUIOCKOCTH KOJIBIA, TOCKONIBKY
TycTOoTa JIMHUM YBEIMYUBAeTCsA, T.€. PAacTET MAarHUTHBIA MOTOK @, UTO
mpuBOAUT K pocty Moyt DJIC u moayns cuisl Toka. Korja mosroc Marsura,
Ipoiins depe3 IUIOCKOCTh KOJIbIA, HAYMHAET YAAIAThCS OT NPOBOJHHKA, TO
KOJIMUECTBO NEPECEKaeMbIX JMHUN yMeHbllaercs. IloaToMy, HecMOTpsi Ha
BO3pacTtanue ckopoctd, moaynb JJC magaer. B ToT MOMeHT, korma uepes
IUIOCKOCTh ~ KOJIBI[A ~ MPOXOOUT  CepeluHa  MarHuTa, JHHUM  [OJS
TIePIEeHIUKYISPHBI TUIOCKOCTH. IIpOBOIHUK B 3TOT MOMEHT «CKOJIB3HT» IO
JIMHUSAM 110JIs, He nepecekas ux. [IoTok BekTopa MarHUTHON MHIYKIUH B 3TOT
MOMEHT JOCTUTaeT MaKCHMallbHOro 3HaueHus. IIpum »ToM cuia Toka
oOparaeTcs B HyJIb.

IIpu nanpHelmeM ABMKEHHMM MarHUTa IOTOK HAYMHAET YMEHbBIIATHCS, a
JIMHUY OKAa3bIBAIOTCS BHOBb HAIPABJIEHBI IIOJ] YIJIOM K IUIOCKOCTH KOJIBLIA U
NIEPECEKalOTCsl UM IIPU JBIKCHMU. DTO HNPUBOIUT K BO3HUKHOBeHUIO DJIC,
HalpaBJIeHUE KOTOPOH H3MEHSETCS Ha IPOTHUBOIIOJIOKHOE, IOCKOJIBKY
KOJINYECTBO JIMHUM, OKA3aBIINXCS BHYTPU KOHTYpPA, YMEHBIIAETCS, a 3HAUMT,
MOTOK MOJIsI Temepb HE YBENWYMBaeTcs, a yMeHblIaeTcs. COOTBETCTBEHHO,
BO3HMKAET WHAYKIHMOHHBI TOK, HaIpaBIeHHBIA B MPOTUBOIOJIOKHYIO
CTOPOHY, YBEIMYMBAIOIIMICS IO Mepe NPHONMKEHUs I0XKHOIO IIONICa K
IUTOCKOCTH KOJbLA. IT0CKOIBKY CKOpOCTh MarHuTa Temepb ropasio Ooiblie,
YeM TpU MPOXOKACHUU ceBepHOro moistoca, IJAC 3HauuTenpHO OoJiblle, a
3HAYHT, ¥ MOJYJIb CHJIBI TOKA OKa3bIBAeTCs OOJBIINE, YEM B HaUaie JBIDKSHHS.
IIpoiins MakcuMyM, I@OJ€ MAarHuTa HAauMHAET YMEHbBLIATBCS II0 MEpe
yHaleHUs IOKHOTO TIONI0Ca OT IUIOCKOCTH KOJbIIa, YTO MPHUBOIUT K
YMEHBIIEHUIO CHJIBI TOKAa J0 HYyJS TOTJA, KOrJa MarHUT OKa3blBaeTcs Ha
OOIIBIIIOM PACCTOSHHUHM OT KOJIBIIA.
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Vka3zaHel Bce HEOOXOAMMEIE ISl OOBSICHEHUS SIBICHUS M 3aKOHEI, 2
3aKOHOMEPHOCTH, U JaHO MPAaBHJIBHOE OOBSICHEHHE, HO COJNEPIKHUTCS
OJIUH U3 CIEeAYIOUUX HETOCTATKOB.
B npencraBneHHbBIX 3aMKCAX COJEPIKATCS JIMIIBb OOIINE PACCYKICHUS
0e3 MPUBS3KH K KOHKPETHOW CUTYAINH 33/Ia4H.

4 010%1
Paccyxnenus, npuBozsire K OTBETY, MPEACTABIECHb HE B MOJHOM
00beMe, WM B HUX COAEPIKATCS JIOTHUECKHIHA HeI0YeT

TIpencraBieHsl 3alMKUCH, COOTBETCTBYIOIIHE OMHOMY W3 CIEIYFONIHX 1
CITy4acs.
VYkazaHbel He BCe HEOOXOIMMBIC SBICHUS U (U3MUSCKHE 3aKOHBI,
JIaKe €CJIM JIaH MPaBUIIbHBINA OTBET Ha BOMPOC 3aIaHHUSI.

NI
VYkazaHbl Bce HEOOXOAUMBIE SBICHUS H (DU3MUESCKHE 3aKOHBI, HO B
HEKOTOPBIX M3 HHUX JOMYIIEeHAa OMMOKA, JaXe €CIIH JIaH TPaBIIbHBII
OTBET Ha BOIPOC 3a/1aHMUS.

NI
Vka3anbl Bce HEOOXOOMMEIE IS OOBSICHEHMS SIBIICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO HMMEIOIINECS PACCY)KICHUs, HANpaBICHHbIC Ha
MOJIydeHHe OTBETa Ha BOIPOC 3aIaHMs, He JOBEIACHBI 0 KOHIIA.

NI
Vka3anel Bce HEOOXOMMMEIE IS OOBSICHEHMS SIBIICHHS U 3aKOHBI,
3aKOHOMEPHOCTH, HO WMEIOIIUECS PACCYXKACHHS, MPUBOIAIINE K
BEPHOMY OTBETY, COACPKAT OLIHOKH

Bcee ClIydau pCUICHUSA, KOTOPbIC HE COOTBETCTBYIOT BbINICYKA3aHHBIM 0

KpUTEPHUSM BBICTABJICHUS OLICHOK B 1, 2, 3 Gaa

Kpurtepuu oleHKH BbINOJIHEHHSI 3aJaHUS Bauibl

IlpuBegeHO  MONHOE — MPaBHIBHOE  pEIICHHE,  BKIIOYAIOLICEe 3
MpaBHIBbHBIA OTBeT (B JaHHOM Ciyd4ae #.2) U HCUCPIBIBAIOIIIEC
BEpHBIC PACCYXKICHUS C YKa3aHHEM HaOJIONAeMbIX SBICHUH U
3aKOHOB (B IaHHOM CJIy4ae c80000HOe naodeHue MAZHUMA, AGIeHUe
INEKMPOMACHUMHOU UHOYKYUU U €20 ONUCAHUEe HA OCHO8e 3AKOHA
unoykyuu Papades, a maxce 3axon Oma 0 nOaHoU yenu)
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I'py3sl maccamu M = 1 Kr U m CBS3aHBI
nérkoi HEepacTKUMON HUTHIO,
nepeOpoIIeHHO# Yepe3 OJIOK, 0 KOTOPOMY
HUTb MOXET CKOJb3UTh 0€3 TpeHHus (CM. m
pucyHnok). I'py3 maccoii M HaxoauTcsi Ha
LIEpOXOBATOM  HAKJIOHHOW  IIOCKOCTH o
(yron HakJOHa IUIOCKOCTH K TOPH30HTY

o =30°, ko3¢ ¢unment tperus pu = 0,3). UeMy paBHO MaKkCHMaJbHOE 3HAUYCHHE
MaccChbl 71, TP KOTOPOM CHCTEMa IPy30B €lI€ HE BBIXOAUT U3 MEPBOHAYATIEHOTO
COCTOSIHHSI TTOKOs1? PelieHne MOsSCHUTE CXEMaTHYHBIM PHCYHKOM C yKa3aHUEM

CHJI, ICHCTBYIOIMX Ha IPY3BL
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Bo3moskHoe penieHne

1. Eciu macca m JOCTaTOYHO BEJMKa,
HO Tpy3bl emé IOKOoATCA, TO CHIA
TpeHHsl IIOKOs, ACHCTByIOImas Ha TpPy3
Maccoil M, HampaBieHa BHU3 BJOJb
HAKJIOHHOM MJIOCKOCTH (CM. PUCYHOK).

2. bynmem cunTath cuCTeMy OTCYeTa,
CBS3aHHYI0 C HAKJIOHHOW IIJIOCKOCTBIO,
UMHEPLMANbHON. 3alHIlIeM BTOPOH 3aKOH
HproToHa A7l KaKA0TO U3 MOKOSIIUXCS
Tel B TPOCKIUSX HA OCH BBEJICHHON

CHCTEMBI KOOPAUHAT:
Oyx o T; — Mgsina — F; =0 2
Oy;: N—Mgcoso=0
Oyyy: mg=T,=0

YyréMm, 4uTo:
T, =T, =T (anTb N€rKas, MeXmy OJOKOM M HUTBIO TPCHUS HET),
Fop SuN (cuna TpeHuUs OKOH).
Torga
T=mg,
F,, =mg — Mgsina.,
N = Mgcosa.,
U MBI IPUXOAUM K HEPABEHCTBY
mg — Mgsino < uMgcosa
C pelreHneM
m < M (sina. + pcosa.).
Taxum oOpazom,
m, . = M(sina + pcosa) = 0,76 kr.
OtseT: m,,,, ~0,76kr.

MOSICHAIOILUI pelleHue;

IV) npoBeneHbl HeoOXoAMMBIE MaTeMaTHYECKHE IpeoOpa3oBaHUS
(momyckaercs BepOambHOE yKa3aHHE HAa HX MPOBEACHHE) M PACUETH,
OpUBOJAIIME K IPaBUIbHOMY YHCIOBOMY OTBETY (HOILyCKaeTcs
pemenue "no yacTsaM" ¢ NPOMEXKYTOUHBIMH BBIUMCICHUSIMHU);

V) mpencraBieH MPaBUIIBHBIA OTBET C YKa3aHHEM €JUHUIl H3MEpPeHUS
HCKOMOM BEJIMUUHBI.

ITpaBuibHO 3amucaHbl HEOOXOAUMEIE TTOJIOKEHHSI TEOPUH U (pHU3NIECKHe
3aKOHBI, 3aKOHOMEPHOCTH, IPOBEAECHBI HEOOXOAUMBIE PE0OPa30BaHUS U
NpEACTaBlIeH TNPaBWIBHBIM OTBET C YKa3aHHUEM EIHHUI H3MEPEHUs
uckoMoi BenuuuHbl. Ho uMeeTcs 0AMH U3 cIeIyIOUIUX HEAOCTaTKOB.
3anucu, COOTBETCTBYIOILIME OJHOMY MM HeckoibkuM myHkTam: II, III,
IV — mpeacrasiieHs! He B IOJTHOM 00BEME WK OTCYTCTBYIOT.
i
IIpu IIOJIHOM mpaBuibHOM pELIEHUHU JIMIIHUE 3alHCH, HE BXOIAILUE
B peluleHue (BO3MOXHO, HEBEpHBIE), HE OTAEIEHBl OT peleHus (He
3aUEPKHYTHI, HE 3aKJIFOUEHBI B CKOOKHU, pAMKY H T.II.).
NI
IIpu IIOJIHOM peuieHud B  HEOOXOAMMBIX  MaTeMaTHYECKUX
MpeoOpa3oBaHUIX WU BBIYMCICHUSAX JOMYIIEHbl OIIMOKH, (W)
peoOpa3oBaHusl/BEIYICICHUS HE TOBECHEI JI0 KOHIA
Wi
IIpu ITOJIHOM pemieHrH OTCYTCTBYET MyHKT V, WIK B HEM JIOITyIIEHA
ommnbka

KpnTepnn OIICHUBAHUSA BBINNOJIHCHUSA 3aJaHUA

babl

ITpuBeneHO NONHOE pelIeHNe, BKIIOYAOLIee CIEAYIOIE HIEMEHTHI:

I) 3anmcaHbl MONOXEHHUS  TEOPUM HM  (PU3HUUECKHUE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPBIX HEO0OXOIWMO ANl PEUICHUs
3aa4l BBIOPAHHBIM CIIOCOOOM (6 dannom cayyae — II 3axon Hviomona
0151 08yX mei, hopmyna pacuéma cuil mpeHus);

II) ommcanbl Bce BBOAWMMBIE B pelleHHH OyKBEHHBIE O00O3HAYEHUS
(GI3UYeCKNX BENMYUH (3 UCKIIOUeHUueM 0003HAYeHUll KOHCIAHM,
yrazaunvix 6 eapuanme KUM u 0603nauenuil, ucnoib3yemvlx 6 yeiosuu
3a0ayu);

III) mnpencraBieH cXeMaTHYECKUH PHUCYHOK C yKazaHHEM  CHIL,

3

[IpencraBieHbl 3amucH, COOTBETCTBYIOUIME OAHOMY H3 CIEIYHOIIUX
CITy4aeB.
[IpencraBiieHBl TOJNBKO TOJIOKEHHUS W (QOPMYJBI, BBIpaXKAIOIINAE
(u3nUeCKIe 3aKOHBI, MPUMEHEHUE KOTOPHIX HEOOXOUMO JIJIsl PEIICHUS
3amaun, 0e3 Kakux-1ubo mpeoOdpa3oBaHUl C WX HCIOJB30BAHHEM,
HaIpaBJICHHBIX Ha pelIeHne 3a1a4M, U OTBETA.

NI
B pemenun orcyrctByer OJITHA u3 ncxomubix (Gopmys, He0OX0mumast
JUIS pelieHus 3a1aun (MM yTBEpPIKICHHE, JIKAIIEe B OCHOBE PEILICHUS),
HO TMPHUCYTCTBYIOT JIOTHYECKH BEPHBIE MPEOOPa30BaHUs ¢ HMEIOIIUMHUCS
(dopmyiamu, HallpaBJICHHBIC Ha PEIICHHE 3a/1a4H.

NN
B OI[HOI71 13 UCXOAHBIX (HOpMYI, HEOOXOMUMBIX ISl PEIICHHs 3a1a4u
(Wnm yTBEPIKIICHNH, JIE)KAIIEM B OCHOBE PEIICHH), OMyIIeHa OIMUOKa,
HO TIPUCYTCTBYIOT JIOTHYECKH BEpPHBIE NMPEOOpa30BaHMsI C UMEIOIIMMUCS
(dbopmyniamu, HallpaBJIeHHbIE HA pelleHHe 33/1a41

Bce cnmyyan perieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KpUTEPUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaia
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Heobxogumo pacruaButh néx maccoir 0,2 xr, umeromuii temmepatypy 0 °C.
BemonanMa 5 9Ta 3amada, ecnm TOTpebiseMas MOIIHOCTh HAarpeBaTEIbHOTO
tementa — 400 Br, temoBble morepu coctaBisoT 30%, a BpeMs paboTh
HarpeBaresisi He JIOJDKHO MPEeBbIATh 5 MUHYT?

Bo3moxHOe pelieHue

CornacHO mepBOMYy Havaly TEPMOAMHAMHKH KOJUYECTBO TEIUIOTHI, HEOOXOIUMOE
JUTS TUTABJIEHUS 612, AQ| = Am, TIe A — yAeTbHas TeIUIoTa TUaBIeHus Jbpaa. AQ, —
nmoABeNEHHOE JDKOyJeBo Temno: AQ, = mPt. B cooTBeTCTBUM C 3alaHHBIMHU
yenoBusimu AQ; = 66 xkJlx u AQ, = 84 kI, a 3HauuT, AQ; < AQ,, ¥ NOCTaBJICHHAS
3aJa4ya BHIMOTHUMA.

KpnTepm[ OLlCHUBAHHUSA BBINOJHCHUSA 3aJaHUA bajibl

ITpuBeneHO MOTHOE pEelICHNE, BKITIOYAIONICE CICAYIONIHE SITEMEHTHL: 3

I) 3anmcaHbl MOJNIOKEHUST TEOpHUM W (PU3HYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX _HEOOXOAMMO ISt
pelIeHuss 3ajadyd  BBIOPAHHBIM CIIOCOOOM (8 OaHHOM chyuae
1 Hauano mepmoounamuxu, 3akou /coyasa — Jlenya),

II) omumcaHel Bce BBOAWMBIE B peELICHHE OyKBEHHBIE 00O3HAYCHUS
(DUBUUYECKUX BETHUNH (30 UCKTIOYEHUEM, 803MOICHO, 0DOIHAUEHUT
KOHcmaum, yKkazawuolx 6 eapuanme KHM u o06o3nauenutl,
UCNONL3YEMBIX 8 YCII0BUU 3A0alL);

III) mpoBeneHs! HEOOXOAWMBIE MaTeMaTHYECKHe IpeoOpa3oBaHUs
(momyckaercst BepOalibHOE YKazaHWE Ha WX MPOBEICHUE) U
pacyeTbl, TNPUBOAAIIAE K MPABHIBHOMY YHCIOBOMY OTBETY
(momyckaercst pemeHne "o dYacTAM" € MPOMEKYTOUYHBIMH
BBIYHUCIICHUSIMH);

IV) mpexcTaBieH NMpaBUIBHEIN OTBET C yKa3aHUEM CIWHHIl H3MEPEHUS
HMCKOMOH BEJIMYMHBI

ITpaBHIEHO 3amMCcaHBl HEOOXOIUMEBIE MOJOKCHUS TEOPUH U (PH3NIECKHE 2
3aKOHBI, 3aKOHOMEPHOCTH, MPOBEIECHBl HEOOXOAUMBIE MPeoOpa30BaHUs
W TIpeICTaBlIeH MPAaBWIBHBIA OTBET C yKa3aHHEM EAMHUIl M3MEPEHUS
uckoMoi BenuuuHbl. Ho uMeeTcs 0AMH U3 cIeIyIOLIUX HEAOCTATKOB.
3anucu, COOTBETCTBYIOIME OJHOMY wiu oboum myHkram: II u III —
MpeACTaBJICHbl HE B IIOJIHOM 00BEME I OTCYTCTBYIOT.

nim
ITpu ITOJITHOM npaBuibHOM PELICHUY JIMIIHUE 3alIUCH, HE BXOASIINE B
pemieHre (BO3MOXKHO, HEBEpHBIE), HE OTHEJCHBl OT peleHus (He
3a4EepPKHYTHI, HE 3aKJIFOYEHBI B CKOOKH, PaMKy U T.I1.).

i
IIpu TIIOJIHOM pemreHHM B HEOOXOMMUMBIX  MAaTEMaTHYECKHX
NpeoOpa3oBaHMSIX WM BBIYMCICHUSAX JIOMYIICHBI OMIMOKH, H(WJIH)
peoOpa3oBaHuUs/BEIYHUCICHUS HE TOBEICHBI 0 KOHIA

NI
[Tpu IIOJIHOM peniennn oTcyTCTBYEeT MYHKT [V, min B Hem JomnynieHa
omnoOKa.
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[IpeacraBiieHbl 3alKMCH, COOTBETCTBYIOIIAE OXHOMY U3 CICIYIOUIMX 1
CITy4aeB.
[IpencraBieHsl TONBKO TOJOXKEHUS ¥ (QOPMYJBI, BBIPAXKAIOLIHE
(bu3nUecKre 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAUMO JJISl PEIICHUS
3amaun, 0Oe3 Kakux-1u00 mpeoOpa3oBaHWi € HMX HCIOJIB30BAHHEM,
HAIPAaBJICHHBIX HA PEILICHUE 33/1a4H, U OTBETA.

nin
B pemennn otcyrctByer OJJHA 13 ucxonaHbix Gopmynn, HeoOXomumast
JUISL peIieHUs 3a1a4un (WK YTBEPXKICHHUE, JIeKaIlee B OCHOBE PEIICHUS),
HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPEOOPA30BAHUS C UMEIOIIMUCS
(dbopmyiamu, HallpaBJICHHBIE HA pEIlIeHHE 3a/1a49H.

nin
B OJTHOM u3 ncxoausIx hopMyI1, HEOOXOUMBIX IS PELICHHS 3a1a9n
(Wnm yTBEpXKIECHHH, JIeKAIEM B OCHOBE PEIICHHs), TOMyIIeHa OInOKa,
HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIE MPeoOpa3oBaHUs ¢ NMEIOIIAMUCS
(dopMynamu, HapaBJICHHbIC HA PELICHHUE 3a1auH

Bce cimywau perieHusi, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTEpHSIM BBICTaBJICHHUS OLICHOK B 1, 2, 3 Oasa

B menwm, m3o0pakéHHOI Ha pHCYHKE, COIPOTHBICHHE
JIO/IOB B IPSIMOM HATIPaBICHHH NPEHEOPEKIMO MaJIo, a
B 00OpaTHOM MHOTOKPaTHO MPEBBIIIAET CONPOTHBIECHHE
pesuctopoB. Ilpu  momgkmioueHun kK  Touke A
MOJIOXKUTENILHOTO M0JII0CA, & K TOUKE B 0TpULATEIbHOIO
nomoca Oarapen ¢ O/IC 12 B u npeHeOpexnMo ManbM
BHYTPEHHUM COMPOTHBIIEHHUEM, notpeodnsemas
MoOIIHOCTh paBHa 7,2 BT. [Ipn u3MeHeHUU MHOISAPHOCTU
MOAKIIIOUeHHUS OaTapen moTpedisieMas MOITHOCTE OKa3anach paBHoil 14,4 Br.
VkaxuTe yClIOBUsS IPOTEKaHHs TOKA yepe3 AUOABI M PE3UCTOPHI B 000MX CIydasx
U OTIpeJIeTIUTE COMPOTHUBIEHHUE PE3UCTOPOB B ITOH IIEMH.
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O06pasen; BO3MOXKHOTO PEIICHHS
1. IIpu moAKIIOYEHHHU MOJOXKUTENBHOIO Moioca 6atapen 4

K TOuke A TMOTEeHIHAl TOYKH A BBHIIIE MOTEHOHANa O]
TOYKH B (¢, > @), IOITOMY TOK Uepe3 pe3ucTop R, He
Te4€T, a Teuy€T uepe3 pe3uctop R,. DKBUBAJIEHTHAs |] R,
cXeMma IIeTT WMeeT BHI, M300paXEHHBIH Ha puc. 1.

&* B
IToTpebnsemast MOIIHOCTD A = —. o——

Ry Puc. 1

2. Ilpu W3MEHEHHH IIOJSPHOCTH IOAKIIOUCHUS OaTapew

@, <@g, TOK 4Yepe3 pe3ucTop R, He TE4€T, HO TEUET y
gepe3 pe3ucTop R;. DKBUBAICHTHAS CXEMa IIEIH B 3TOM ~ O—
ciyyae u3zo0paxkeHa Ha puc. 2. Ilpu  a3rom
2
noTpebisiemMast MOIHOCTD Py =—. |]R1
R,
2 2 B

3. U3 T ypaBHeHuil: R, = g—, R, = g—. o—

B P, Puc. 2

4. TloncraBisis 3HaAUCHUS QUIMUESCKUX BEITHIHH,

yKa3aHHbIE B yCJIOBHH, nomy4yaeM: R =10 Om, R, =20 Om.

Otser: R =100M, R, =200mMm.

Kputepun onieHHBaHHS BBIIOJTHEHHS 3a1aHUS Basuisl
IIpuBeneHo  MOJHOE  pelIeHHe,  BKIIOYAIOIIEe  CIEAYIOLIUe 3
JJIEMEHTHI:

I) 3ammcaHBl TONOXKEHHS TEOPHHM U (PU3NYECKHE 3aKOHEI,
3aKOHOMEPHOCTH, NPUMCHCHHE KOTOPBIX HEOOXOAMMO I
peleHusl 3a/1a4d BBIOPAHHBIM CIOCOOOM (8 OamHOM ciyuae
Nnopsi00K NPOMeKaHust moxa wepe3 ouoovl, popmyia pacuema
MowHOCIMU);

II) ommcaHBI Bce BBOAUMEIC B pelICHHEC OYKBEHHBIC 0003HAYCHUS
(hU3HYECKUX BEIHYUH;

III) mpoBeneHB! HEOOXOIMMBIC MaTEMAaTHIECKHE MPEOOPa3OBAHU
(momyckaercst BepOalbHOE yKa3aHWUE Ha WX MPOBEICHUE) U
pacyérel, NPUBOISIIME K MPABUILHOMY YHCIOBOMY OTBETY
(momyckaercst pemeHre "mo YacTsAM" C MPOMENKYTOUHBIMU
BBIYHCIICHUSAMH);

IV) mpencraBieH NpaBWIBHBIA OTBET C YKa3aHWEM CUHUIL
HM3MEPEHHsI ICKOMOW BEJIMUMHBI
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IIpaBunbHO 3amMcaHbl HEOOXOAUMBIE MONOXKEHUS TEOPUH U
(u3mdIecKue 3aKOHBI, 3aKOHOMEPHOCTH, IPOBEICHEI HEOOXOANMEIC
npeoOpa3oBaHusA W IPEICTaBICH NPABIIBHEIN OTBET C yKa3aHHEM
€AMHULl M3MEpPEeHUs UCKOMOW BenuuuHbl. Ho umeercs oaMH u3
CIIeIyIOMUX HETOCTaTKOB.
3amnmcH, COOTBETCTBYIONIHE OHOMY M obouM myHktam: 11 u III —
IIpe/iCTaBJIEHbI HE B II0JIHOM 00BEME WU OTCYTCTBYIOT.

W
IIpu ITIOJIHOM npaBuiIbHOM pELICHUM JHIIHME 3allUCH, HE
BXOJMINNE B pemieHHe (BO3MOXKHO, HEBEPHBIC), HE OTICNCHBI OT
peleHus (He 3aUuepKHYThI, HE 3aK/II0YEHbl B CKOOKH, PaMKy U T.IL.).

W
IMpu TIOJIHOM pemeHNH B HEOOXOAWMBIX MAaTEeMAaTHIECKHX
peoOpa3oBaHMAX WM BBIYUCICHHUAX TOMYIICHBI OIIMOKH, W(VIIH)
peoOpa3oBaHus/BEIYUCIICHUS HE JOBEJCHBI 10 KOHIIA.

W
IIpu IIOJIHOM pemenun orcyTcTByeT IyHKT IV, mnu B HEM
JIoNyIeHa omuoka

IpencraBiieHb! 3aMICH, COOTBETCTBYIOIIIE OAHOMY W3 CIEAYIONINX
CITy4aeB.
[IpeacraBieHsl TOJBKO MOJIOXKEHHS U (GOPMYJIbI, BBIPAXKAIOLIUE
(¢u3NUecKre 3aKOHBI, TNPHUMEHEHHWE KOTOPHIX HEOOXOOUMO JUIs
pemreHms 3amaum, Oe3 Kakux-muOo IpeoOpa3oBaHUM ¢ UX
HCIIOJIb30BaHUEM, HAIIPABJICHHBIX HA PEILICHHE 3a/lauu, U OTBETa.
nim
B pemenun orcyrctByer OJHA w3 ucxomHbBIX  (OpMyT,
HeoOXomuMast U pelIeHus 3a1a4qd (WIH YTBEepXKICHHUE, Jexalee B
OCHOBE pEUICHUs), HO TNPHUCYTCTBYIOT JIOTUUECKH BEPHBIC
npeo0pa3oBaHusl ¢ UMEIOIMMHUCT (HOpMyIaMH, HalpaBieHHBIE Ha
pelIeHne 3a1aqan.
50)141
B OJIHOM u3 mcxomubix (GOpMYJT, HEOOXOXMMBIX ISl PEIICHHS
3agaun (WM YTBEPXKICHWH, JIeXKANIeM B OCHOBE pEIICHUs),
JONyIIeHa OmMOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHEIC
peoOpa3oBaHus ¢ UMEIOIUMHUCS (OpMylaMH, HalpaBJICHHBIC Ha
peleHue 3a1auu

Bce  cmywam  pemieHusi,  KOTOpble  HE  COOTBETCTBYIOT
BBIIIICYKA3aHHBIM KPUTEPHSIM BBICTABIICHHsI OIICHOK B 1, 2, 3 Oaua.
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JIBa mapaisienbHBIX IpYyr OPYyry pesbca, Jexamux N
& > -
B TOPH30HTAIbHOW  IUIOCKOCTH,  HAaXomsiTcsi B i v ® B
5

O/IHOPOJIHOM  MarHUTHOM TIOJie, MHIYKIUs B
KOTOpOT0 HampaBjieHa BEPTHUKAIBHO BHU3 (CM. PUCYHOK — BHJ CBepxy). Ha
penbcax MepreHIuKyIIPHO UM JIekaT JBa OJMHAKOBBIX MPOBOJHUKA, CIIOCOOHBIX

CKOJB3UTHh IO penbcaM 0e3 HapymIeHUs 3JICKTPHYECKOro KOHTakTa. JIeBbId
-
IIPOBOJHUK JBMXETCS BIIPABO CO CKOPOCThIO V', a mpasblil mokourcs. C kaxkoi
-
CKOPOCTBIO U HAJ0 TMepeMemarbh NpaBblii NPOBOIHHUK, YTOOBI B TpU pasza
YMEHBIINTh CHIy AwMmepa, JACHCTIBYIOIIYIO Ha  JIEBBIH  IPOBOJHUK?

(ConpoTUBIEHHEM PEILCOB MTPEHEOPEYb. )

OO6pasel; BO3MOKHOTO PEIICHHS

Kornma mpapblif MPOBOJHHMK ITOKOMTCS, HAa JICBBIH JAeicTByeT cuia Ammepa

&,
F=1IBlrne I = ;;” — UHAYKUUOHHBIA TOK, R — CONPOTHBIICHAE LIENH, [ —
paccTosiHue MeXIy penbcaMu. I10CKoNbKy crmiry AMIepa Halo YMEHBIIUTE B
AS
3 paza, OJAC unaykuuu Eunn = _BA_ B KOHTYpPE HaJ0 B 3 pa3a yMEHBIIUTb.
t

3HAa4YUT, CKOPOCTb U3MEHEHMs ILIOLAJU, OIPaHMYEHHOU KOHTYPOM, TaKXkKe
JIoJbKHA OBbITh B 3 pasza MeHblue. OTCrozia ClIEAyeT, YTO MpaBblil IPOBOIHUK
JIOJDKEH, KaK W JIEBBIM, JABUIAaThCs BIPABO, MPHUYEM €ro CKOPOCTh JOJDKHA

OBITH paBHA: U = %V.

KpuTepun onieHHBaHHS BBITOJTHEHHS 3a1aHAS Basisl
[lpuBeneHo  MONHOE  peIICHWE, BKIIOYAIOIIEEe  CIEMYIONIHe 3
9JIEMEHTBI:

D 3alMCaHBl MOJOXKCHUS TEOPHH M (pu3MUecKue 3aKOHEI,

3aKOHOMEPHOCTH, MPHMEHEHUE KOTOPBIX HEOOXOJUMO JUIs
pelieHusl 3aa4i BBHIOPAHHBIM CIIOCOOOM (8 OaHHOM clyuae
@opmyna pacuéma cunvl Amnepa, 3axon Papades, 3aKoH
Oma);

II)  ommcaHbl Bce BBOIUMBIE B pelIeHUEe OyKBEHHbIE 0003HAUCHUS
(u3nUecKuX BENMYUH (3a  UCKTIOYEHUeM,  B03MOJICHO,
0603HaueHull KOHCmManm, yKasawuvix 8 eapuanme KUM u
0003Ha"eHUll, UCNOTB3YEMbIX 8 YCIO8UL 3A0aul);

III) npoBeaeHbl HEOOXOAMMBIE MaTeMaTH4YeCKHE NpeoOpa3oBaHuUs
(monyckaercsi BepOanbHOE YKa3aHHE Ha WX TMPOBEICHUE) U
pacyeTsl, MPUBOJIINE K TPABIIIBHOMY YHCIOBOMY OTBETY
(momyckaercst pemieHHe Mo dYacTAM" C MPOMEXYTOUHBIMU
BBIYHCIICHUSIMHU );

IV) nmpencraBneH mNpaBWIBHBIM OTBET C YKa3aHUEM €AWHMUIL
M3MEpEHHS UCKOMOM BEJTMYUHBI
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IIpaBuibHO 3amMcaHBl HEOOXOAWMBIC MOJNOKCHUS TEOPHH |
(usuueckue 3aKOHbI, 3aKOHOMEPHOCTH, IPOBEJIECHBI HEOOXOANMBIE
npeoOpa3oBaHusA M MPEICTAaBICH NPABUIBHBIN OTBET C yKa3aHHEM
eIMHAI] M3MEpeHHs] MCKOMOW BenmuuHEL Ho mMeercs ommH w3
CJICTYIOIINX HEAOCTATKOB.
3amucH, COOTBETCTBYIOIIME ogHOMY Win o6ouM myHkTam: 11 u I1T —
MPE/ICTABJICHEI HE B IIOJTHOM 00BEME HIIN OTCYTCTBYIOT.

NI
I[Ipu TIOJIHOM npaBuibHOM pEIIEHWH JIMIIHWE 3alKiCH, He
BXOZSIINE B peuieHue (BO3MOXKHO, HEBEpHBIE), HE OTHEICHBI OT
pemreHus (He 3a4epKHYTHI, HE 3aKJII0YEHBI B CKOOKH, PaMKy H T.IL.).

NI
I[Ipu TIOJIHOM pemieHun B HEOOXOJUMBIX MaTEMAaTHYECKHX
mpeoOpa3oBaHMAX WM BBIYUCICHHUAX JOMYIICHBI ONIMOKH, WI(VIIN)
peoOpa30BaHIs/BEIYHCIICHNS HE IOBEICHBI 10 KOHIIA.

nim

I[Mpu TTOJIHOM pemieHuH OTCYTCTBYeT MyHKT IV, win B HEM
JIOTYIIeHa OMNOKa

2

[IpeacraBieHs! 3anKcH, COOTBETCTBYIOIINE OIHOMY M3 CIIEIYIOIINX
CITyJaeB.
MPE/ICTABICHEl TOJBKO TIOJOKEHHUS M (DOPMYJIBI, BEIPAXKAIOIIUC
(¢u3nYecKre 3aKOHBI, TMPUMEHEHHE KOTOPBIX HEOOXOIUMO JUIs
pemennst 3agaud, 0Oe3 Kakux-TuOo mpeoOpa3oBaHWi ¢ UX
HCTIONB30BAHUEM, HAITPABIICHHBIX HA PEIICHUE 3a/1a9H, M OTBETA.
Wi
B pemenun orcyrctsyer OJIHA w3 wucxomaHeix ¢dopmyd,
HeoOXoauMast IJIs peleHus 3a1a4n (MIH yTBEpIKACHHE, JIeKalee B
OCHOBE pCIICHWs), HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIC
peo0pazoBaHusl ¢ UMEIOMMUCS (HOPMYJIaMH, HallpaBiICHHbIE HA
peleHne 3a1a9u.
nim
B OJIHOM wu3 mcxommbix (dhopMys, HEOOXOMUMBIX JUI PEIICHUS
3amaud (WM YTBEPXKICHHH, JISKAIIEM B OCHOBE pCIICHHUs),
JOmyIieHa omu0Oka, HO TPHCYTCTBYIOT JIOTHYECKH BEPHBIC
peoOpa3oBaHus C UMEIOIMMHUCS (OpMyJIaMH, HallpaBICHHBIE Ha
pelIeHHe 3a1a9H

Bce  cimygam  pemeHus,  KOTOpple  HE  COOTBETCTBYIOT
BbIIIIEYKa3aHHbIM KPUTEPUSIM BbICTABJICHHSI OLIEHOK B 1, 2, 3 Gauia
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CBOOOMHBIN THOH (nO-Me30H) ¢ osHeprueir mokos 135 MbdB nBmxkercs co
CKOpOCTBIO V, KOTOpas 3HAUUTEIbHO MEHbILE CKOPOCTU CBeTa. B pesyibraTe ero
pacmana oOpa3oBajich Ba Y-KBaHTA, IPUYEM OJHMH W3 HUX PACHpPOCTpaHSIETCs B
HaIpaBJICHUH JIBUKECHUA MHOHA, & JPYTroil — B MPOTHUBOMOJIOKHOM HalpaBICHUU.
DHeprusi ogHoro kBaHta Ha 10% Oonbiie, yem npyroro. Uemy paBHa CKOpPOCTH
IMOHa 10 pacnazna?

Jemoncrpanyonnsiid Bapuant EID 2012 1. ®U3UKA, 11 kiacc.

(2011 - 30 /30)

O06paselr BO3MOXKHOTO pelieHus (PUCYHOK He 00s13aTeNeH)

[Inon, nBMXXyMMHCA CO CKOPOCTBIO V, MMeeT HMIylIbC p=mV W 3HEpruio

2
E=—=~mc , '1€ m — Macca IMoHa.

. __7
3Hepmﬂ Y-KBaHTa Ey M €ro UMIIyJabC py CBA3aHbI COOTHOIICHHUCM! p}/ = 7 .

[Ipu pacname nuoHa Ha JBa KBaHTa DHEPrUsl CHCTEMBbl U €€ HMILYJIbC
COXPaHSIOTCS:

E_E

c c

mc? =E +E,, mV=

vV _E-E,
PaznenuB BTopoe ypaBHEHHE HA TIEPBOE, MOMYIHM: — = ———=.

c E+E,
Mo ycnoBuro 3amaun £, =1,1-E,, Tak uto V = % ~1,43- 107 m/c.

OrtBert: V' ~1,43- 107 m/c.

IIpaBuibHO  3amMCcaHBl  HEOOXOMWMBIC IIOJIOKCHHS TCOPUH U
(usuuecKkue 3aKOHBI, 3aKOHOMEPHOCTH, IPOBEIEHbI HEOOXOAMMBbIE
npeoOpa3oBaHUS W TIPEACTaBICH IPABIIBHBIA OTBET C YKa3aHHEM
eIMHAI] W3MEpeHHs HCKOMOH BemmumHbl. Ho wnmeercs oamH u3
CJICTYIOIINX HETOCTATKOB.
3amucH, cOOTBETCTBYIOMIKE ofHOMY MM obomM mynktam: II u III —
HPEICTABICHEI HE B IIOJTHOM 00BEME UM OTCYTCTBYIOT.

5 0)041
[Tpu [TOJIHOM npaBUILHOM PELICHUH JIUITHUE 3aIMUCH, HE BXOISIIHNE
B pemieHne (BO3MOXKHO, HEBEpHBIE), HE OTHENECHbI OT pemeHus (He
3a4epKHYTHI, HE 3aKJIOYEHBI B CKOOKHM, PaMKy H T.I1.).

5 0)041
[Ipu TIOJIHOM peuniecHud B HEOOXOIMMBIX MAaTEMaTHYECKUX
npeoOpa3oBaHUAX WM BBIYUCICHHUAX NOMYIICHBI OMIMOKH, W(VIIH)
peoOpa30BaHI/BEIYHCIICHNS HE JIOBEICHBI 10 KOHIIA.

nim
[Mpu TIOJIHOM pemienuu OTCyTCTBYeT NyHKT IV, wiu B HEM
JIOTYIIIeHa OMMOKa

2

KpnTeplm OLICHUBAHUSA BBINOJHCHUSA 32 1aHUA bajubl

ITpuBeneHO MOTHOE pelIeHNEe, BKIIOYAIONIEE CICAYIONIHE STIEMEHTHL: 3

I) 3ammcaHbl TOJOXKEHHMS TEOPHHM M (PU3MUECKHEe  3aKOHEL,
3aKOHOMEPHOCTH, IPUMEHCHHE KOTOPBIX HEOOXOAWMO  JUIs
pemeHust 3aJaud BBIOPAaHHBIM CIOCOOOM (8 OaHHOM clyyae
BbIPAdICEHUs  ONiA  DHEpeuu U  UMNYIbCd  PesmueuUcmcKol
yacmuybl, 3aKOH COXPAHEHUS IHEPSUU U UMNYIbCA CUCTEMbL);

II) onmcanbl Bce BBOOUMBIC B pellicHHE OyKBEHHbIE 00O3HAUCHHS
(pU3NUECKNX BENWYUH (3a UCKIIOUeHUeM 0003HAYEHUL KOHCIMAHM,
yrazauuvix 6 eapuarnme KHUM u 0603nauenuil, UCNONIb3YeMbiX 6
YC08UU 3a0a4u);

II) mpoBeneHBI HEOOXOMUMBIC MAaTEMATHUECKUE MPEOOpa3OBaHUS
(momryckaercst BepOalbHOE yKa3aHWE HAa UX TMPOBEACHHE) U
pacu€Thl, MPHUBOMAIINE K MPABUILHOMY YHCIOBOMY OTBETY
(momyckaercs peuieHne "mo dYactaM" C TPOMEKYTOYHBIMH
BBIYHCIICHUSIMU );

IV) mpexnctaBineH TpaBWIBHBI OTBET C  YKa3aHUEM  CIHHHIL

IpencraBrieHsl 3amHECH, COOTBETCTBYIONIME OAHOMY U3 CIIETYIOIINX
CITyJaeB.
NPENCTABICHEl TOJNBKO TMONOXKCHUS M (OPMYJIBI, BBIPAKAIOLIHE
(usnyeckue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOIUMO IS perIeHHs
3agaun, 0e3 Kakux-Tu00 mNpeoOpa3oBaHHK C WX HCIOIb30BAHUEM,
HAITPaBJICHHBIX Ha PEIICHUE 3a/1aul, ¥ OTBETA.

WJIn
B pemenun orcyrcrByer OJJHA u3 ucxoansix ¢popmyn, HeoOXoaumas
JUIL peIleHus 3aJadd (WIH YTBEpXKACHHE, JIeXKallee B OCHOBE
pelIeHns), HO NMPUCYTCTBYIOT JIOTHUECKH BEpHBIC NMPeoOpasoBaHUS C
UMeIoIUMuUcs GopMyIaMH, HallpaBJIeHHbIE HA pELIEHHE 3aJauH.

NI
B OJTHOM u3 ncxomHbix opMys1, HeOGXOMMBIX T PEIIeHHs 3a1a4H
(WM yTBEPIKICHHH, JISKAIEM B OCHOBE PEIICHUS ), TOIMYyIIeHa OIIHOKa,
HO  MPHUCYTCTBYIOT  JIOTHYECKM  BEpHble  MpeoOpa3oBaHHA  C
UMeIoIIMUCS (OpMyIIaMH, HalpaBIeHHbIE HA pEeIIeHNE 3a1adH

Bce ciyuan pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPHUTEPHSAM BBICTABICHHS OICHOK B 1, 2, 3 Gamna

HU3MCEPCHUA HCKOMOM BEJIMYMHBI
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