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JlemoncTpanuonusiif Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011-2/27)
Enunblii rocynapcTBenHblii 3x3amen no ®U3NKE

IosicHeHNns1 K 1eMOHCTPALHOHHOMY BAPHAHTY KOHTPOJILHBIX
H3MepHuTeIbHbIX MaTepHaoB 2011 roga no ®U3UKE

[Ipn oO3HaKOMJIEHMHM C JEMOHCTPALIMOHHBIM BapUAaHTOM KOHTPOJBHBIX
u3MepuTenbHbIX MartepuanoB 2011 roma cienyeT uMmers B BUIY, YTO 3aJaHus,
BKJIIOUEHHbIE B JEMOHCTPAllMOHHBIA BapHaHT, HE OTPaXalOT BCEX BOIPOCOB
coJep)KaHusl, KOTOpbIe OyIyT MpOBEPSThCS ¢ moMombio BapuanToB KM B 2011
rogy. IlomHbli mnepedyeHb BOIPOCOB, KOTOPBIE MOIYT KOHTPOJIMPOBATHCS HA
eJIMHOM ToCyaapcTBeHHOM dk3ameHe 2011 roma, mpuBeZeH B KOAU(pHUKATOpE
JJIEMEHTOB ~ COAep)KaHHsT 1O (H3MKEe A COCTaBICHHS  KOHTPOJBHBIX
n3MepuTenbHbIx Matepuanos (KMM) eaunoro rocynapctBeHHoro sk3amena 2011
roja.

Ha3naueHue AE€MOHCTPallMOHHOIO BapUaHTa 3aK/IIOYAeTCsl B TOM, YTOOBI
JlaTh BO3MOXKHOCTh JIOOOMY y4acTHUKY EI'D u mmpokoil 0OIIeCTBEHHOCTH
COCTaBHTH IPENCTaBICHUE O CTPYKType Oymymux KM, kommdecTBe 3agaHuid, UxX
¢dopmMe, ypoBHE CIOXHOCTH. I[IpHBenEHHBIC KPUTEPUH OICHKH BBITOJTHCHHS
3aaHuil ¢ pa3BEPHYTBIM OTBETOM, BKJIIOYEHHBIE B JTOT BapUaHT, MAAlOT
NpeACTaBlIeHHE O TPEOOBAHUAX K MOJTHOTE U MPABUILHOCTH 3aIMCH Pa3BEPHYTOTO
OTBETA.

OTH cBeJEHUS MO3BOJIAT BBILYCKHUKAM BbIpab0TaTh CTPATETUIO MOATOTOBKH
u cnaun EI'D.

© 2011 denpepanbHas ciryxba o Hax30py B chepe oOpazoBanust u Hayku PO




JemoncTpanuonusiif Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011 -3/27)

JdeMoHCTpalMOHHBI BAPHAHT
KOHTPOJILHBIX H3MEPUTEJILHbIX MATepPHAI0B
AJ1s1 nposefeHus B 2011 rogy e1MHOro rocyiapcTBEeHHOr0 IK3aMeHa
no ®PU3UKE

HNHCeTpyKuus M0 BHINOJTHEHHIO PadoThI

JInst BBIOJTHEHUS 9K3aMEHAITMOHHON paboTHl Mo (u3mke oTBoanTCs 4 yaca
(240 munyT). PaGota coctouT U3 3 yacTeil, BKIIOYAIOUMX 35 3a1aHUM.

Yacte 1 comepxur 25 3amanmii (A1-A25). K kaxaomy 3amaHuio aaercs
4 BapHaHTa OTBETa, U3 KOTOPBIX NMPABIIBHEIN TOIBKO OJUH.

Yacte 2 comepxur 4 3amaHus (B1-B4), B KOTOpPBHIX OTBET HEOOXOAMMO
3anucath B Buje Habopa nudp.

Yacte 3 cocrour u3 6 3amau (C1-C6), mns KOTOpbIX TpeOyeTcs aarh
pa3BepHYTHIE PEIICHHS.

Ilpn BBIYHCIEHHAX pPa3peIIacTCs HCIIONb30BaTh  HEIPOrPAMMHPYEMBII
KaJbKYJATOP.

BHuMaTensHO mpouMTaiiTe KaXkAoe 3aJaHHe U IIpe[araeMble BapHaHTHI
OTBETa, ecli OHM HMeroTcs. OTBedalTe TONBKO IOCNIE TOTO, KaK BBl IOHSIIH
BOITPOC ¥ IPOAHATN3UPOBAIIN BCE BAPHAHTHI OTBETA.

Boinonnsiite 3ananus B TOM HOpsiiKe, B KOTOPOM OHM JaHbl. Eciu kakoe-to
3aJaHIe BBI3BIBACT y BaC 3aTPyAHECHHE, MpOIycTHTe ero. K mporrymeHHBIM
3aJaHIIM MOXHO OyZeT BEpHYTECS, €CIIH Y BaC OCTAHETCS BPeMsl.

Bannpl, momy4yeHHBlE BaMU 32 BBIIOJIHEHHBIE 33aHUS, CYMMHPYIOTCS.
IocrapaiiTech BBIMOIHUTH KaK MOKHO OoJblie 3amaHuil U HaOpaTh HauOoblIee
KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!

Hwxe npuBeneHs! cipaBo4HbIe JaHHBIE, KOTOPbIE MOTYT IIOHaJOOUTHCS BaM
IIPY BBITIOJTHEHUH PaOOTHI.

I[echn'lee NpUCTAaBKHU

JlemoncTpanuonusiif Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011 -4/27)

Koncmanmut
YUCIO T n=23,14

2
yYCKOpeHHe CBOOOIHOTO MaJIeHNsI Ha 3emIIe g=10wm/c

G=6,710" H-m*/xr’
R =8,31 JIx/(momnpb-K)
k=1,3810" /K
Np = 6:10% mous ™!
c=310%m/c

1

rpaBUTallMOHHAsA [IOCTOAHHAsA
YHUBEpCaJIbHas ra3oBas 1oCTOsIHHas
roctostHHasi bonmeriMana
IOCTOSTHHas ABoraz[po

CKOPOCTH CBE€TA B BaAKyyM¢€

9 2102
K03((UIUEHT IPOHOPIHOHATLHOCTH B 3aKkoHe Kynona k= =9-10" H-m"/Knr

4me,
MOJTYJIb 3apsia dJIEKTPOHA (dIIEMEHTAPHBIH
AIICKTPUYCCKHI 3apsi)
rioctostHHas [lianka

e=1,610"Kn
h=6,610"* e

Coomnouienue mexcoy pasnuyHsIMu eOUHUUAMU

TemIeparypa 0K=-273°C
aTOMHas €JMHHUIIA MacChl laem = 1,66-10’27 KT
1 aroMHas enquHUIIA MacChl SkKBHBajeHTHA 931,5 MbB

1 2JIEeKTPOHBOIBT 15B=1,6:10" IIx

Macca wacmuy

JJIEKTPOHA 9,110 'kr ~ 5,5-10 *a.e.m.

MIPOTOHA 1,673~10’27 kr ~ 1,007 a.e.m.

HENTpOHA 1,675~10’27 kr ~ 1,008 a.e.Mm.

IInomnocme MOCOIHCYHOTO Macja 900 xr/™°
BOJIBI 1000 kr/m> ATFOMUHUSA 2700 kr/m>
npeBecuHsl (cocHa) 400 Kr/M Keneza 7800 kr/m’
KepocHHa 800 Kr/m’ pTYyTH 13600 kr/m’
Yoenvnan mennoemkocmeo

Boibl  4,2:10° JIx/(xr-K) amomunust 900 JT/(xkr-K)
mepa  2,1-10° JIx/(xr-K) Mem 380 Jix/(xr-K)

Kenesa 460 x/(xr-K) YyryHa
CBHUHIIA 130 JTx/(xr-K)
Yoenvnaa mennoma
apooOpa3oBaHUs BOJBI
IUIABJICHUSI CBUHIIA
IUIABJICHUS JIbJIA

500 JTx/(xr-K)

2,3-106 Jix/kr
2,5-10* Ik/xr
3,3-10° Jik/xr

Haumeno- | O6o3naue- MHuoxu- Haumeno- | O6o3Haue- MHoxu-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTHU [ 1072
Mera M 10° MHJUTH M 107
KHJIO K 10° MHKDPO MK 10°
TeKTO r 102 HaHO H 107
nenu bi 107" MUKO i 10712
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Hopmanvnuie ycnosua: nasnenne 10° Ia, remmneparypa 0°C

Monapuaa macca

a3oTa 281072 kr/mMonb KUCI0pOJa 32:107 xr/mons
aprosa 40-107 xr/mMonb JUTAS 6-10° xr/mMonb
BOZOpOIA 2-107 xr/momb MonmbaeHa 96:107 kr/mMomb
BO3IyXa 29-107  kr/mMonb HEOHa 20-107  Kr/mMonb
TeIHs 4.107 xr/momb YIJICKHCIIOTO Ta3a 44107 xr/monb
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JemoncTpanuonusiif Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011-5/27)

Yactb 1

Ilpu evinonnenuu 3a0anuit yacmu 1 ¢ 6ranke omeemos Ne 1 noo Homepom
evinonnsemozo eamu 3aoanusn (AI1-A25) nocmaevme 3nax «x» 6 Kiemouke,
HOMep KOMOPOIi COOMEemcneyem HoMepy 6blOPAHHO20 6AMU Omeemad.

UYetslpe Tena aBuranuch mo ocu Ox. B Tabmmie mpencraBieHa 3aBUCHMOCTh HX
KOOPJIUHAT OT BPEMEHHU.

t,c 0O 1|2 |3]|4]35

x,M| 0| 2| 4] 6| 8|10

Xp,M| O OO0 |0]|0]O

x3, M| O | 1 | 4] 9 |16]|25

xp M| O | 210 [-2]0]2
Y KaKkoro u3 Tell CKOPOCTh MOTJIa OBITh IOCTOSTHHA M OTJIMYHA OT HYJIs?
1 2) 2 3) 3 4) 4

Ha teno B mHeprumanpHOW cucTeMe oTcyera JAEHCTBYIOT ABe cuibl. Kakoil u3
BEKTOPOB, H300pPKCHHBIX HA TPABOM pHUCYHKE, TPABWIBHO YKa3bIBacT
HanpaBJIeHHE YCKOPEHUS Tella B 3TOH cucteme orcyera?

9
F{ 1
4
3
%
F, 2
1 2) 2 3) 3 4) 4
Ha pucyHke npencraBieH rpaduk 3aBHCHMOCTH FH
MOAYJS  CHJIBI  YHPYroCTH OT  Y/UIMHEHHS ~ °
IpYy>KUHBL. YeMy paBHA XKE€CTKOCTb IPY>KUHbI? 40
1) 250 H/m 20
2) 160 H/m
3) 2,5H/™m 0
4) 1,6 Hwm
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JlemoncTpanuonusiif Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011-6/27)

JlBa Tena ABUXKYTCA IO B3aUMHO IIEPIEHAUKYJISIPHBIM

MepeCeKaoMMMCsT TPSIMBIM, KaK TOKa3aHO Ha PHCYHKE.
—
Moyns UMIyJIbCca IEPBOTO Tea p; = 4 Kr-mM/c, a BTOPOTo i D,
Tena p, =3 krm/c. UeMy paBeH MOIyNb HMITYJbCa o 5
CHCTEMBI 3THX TeJl MOCJe MX aOCONIOTHO HEYIPYTroro ? X
ynapa? !
1) 1kr m/c 2) 4 krwm/c 3) 5kr-m/c 4) 7 xrwm/c

L 103
ABtoMoOmIs Maccodr 10° kr nmBukeTcs co ckopocthio 10 M/c. Yemy paBHa
KHHETUYECKasl YHEPTHUsi aBTOMOOMIIS?

1) 10° Ix 2) 10* Ix 3) 5.10* Ix 4) 5.10° Ix

INepron xonebanmit MpyXUHHOTO MasTHHKA | ¢. Kakum Oyzmet mepron koiebaHuH,
€CIIM Maccy rpy3a MasTHUKA U KECTKOCTb MPY>KHHBI YBEITHYUTH B 4 pa3a?

) lc 2) 2¢ 3) 4c 4) 0,5c

Ha mocnenHeM KHIoMeTpe TOPMO3HOTO ITyTH CKOPOCTH IT0€3]a YMEHBIIMIAch Ha
10 m/c. Ompeaenure CKOpOCTh B Hayajle TOPMOXEHHS, €CIM OOMHUN TOPMO3HON
MyTh OE3/1a COCTABUII 4 KM, 8 TOPMOXKCHHE OBLIO PABHO3aME UICHHBIM.

1) 20 w/c 2) 25wl 3) 40 m/c 4) 42 mlc

[Ipu cHwkeHUM TeMmmepaTypbl ra3a B 3allaiHHOM COCYyJE JaBJIGHHE rasa
YMEHBIIAETCS. DTO YMEHbILIEHHE JaBICHUS OOBSICHACTCS TEM, YTO
1) yMeHbIIAETCs SHEPTHS TEIUIOBOTO IBMYKEHUSI MOJIEKYJI Ta3a
2) yMEHBIIAETCs SHEPTHS B3aUMOJCHCTBHS MOJIEKYJI ra3a IpyT C JPyroM
3) yMeHbIIASTCS XaOTUYHOCTD JABMXKEHUSI MOJIEKYJI raza
4) yMeHBIIAIOTCS pa3Mephbl MOJIEKYJI I'a3a MPH €ro OXJIaKACHUH

© 2011 denpepanbHas ciryxba o Hax30py B chepe oOpazoBanust u Hayku PO




JemoncTpanuonusiii Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011 -7/27)

Ha ra3oBoif mmTe CTOMT y3Kas KacTPIOJs C BOMOM, 3aKphITas KphIKoi. Ecmm
BOJy U3 HeE IEpesIUTh B IMIMPOKYIO KACTPIOIIO M TOXKE 3aKPBITh, TO BOJA 3aKUIIUT
3aMeTHO OBICTpee, YeM ecIH OBl OHa OCTaNach B y3KOH. DTOT (hakT OOBACHACTCS
TEM, 9TO

1) yBenuuuBaeTcs IUIOIAAb HAarpeBaHMs M, CIIEAOBATEIbHO, YBEIHYHBACTCS
CKOPOCTH HarpeBaHUsI BOJIBI

2) CYIIECTBEHHO YBEINIHBAETCS HEOOXOIMUMOE JaBICHHE HACKHIIICHHOTO Mapa B
My3bIpbKaxX M, CIENOBAaTE]IbHO, BOJAE Yy JHA HAJ0 HArpeBaThCsl 10 MEHee
BBICOKOM TeMIiepaTyphl

3) yBenMYHMBaeTCS IUIOIIAIb TTOBEPXHOCTH BOIBI H, CIIEIOBATEIHLHO, HCIIAPEHHE
uaEt 6osee akTUBHO

4) 3aMETHO yMeEHbIIAETCS TIIyOWHA CJO0s BOJBI M, CIIEAOBATEIIBHO, IY3BIPHKH
napa ObICTpee T0OUPArOTCs 0 TOBEPXHOCTH

OTHocuTenbHAs BIAXKHOCTh BO3AyXa B LWIMHIApE NOA MNopimHeM paBHa 60%.
Bo3zayx n3oTepMuuecKy ckajld, yMEHBIIUB ero 00beM B JBa pa3a. OTHOCUTENbHAS
BJIQXKHOCTb BO3/yXa CTaja paBHA

1) 120% 2) 100% 3) 60% 4) 30%

UYeTplpe METANTMUECKUX OpycKa IOJIOKHIN BIUIOTHYIO JAPYT
K IpyTy, Kak TIOKa3aHO Ha pucyHKe. CTpeNKH YKa3bIBaroT l I
HalpaBJIeHHE  TeIUIoNepeflaud  oT  Opycka K Opycky. MI*

Temnepatypsl OpyckoB B aanublii MmomeHT 100°C, 80°C, 60°C, m
40°C. Temneparypy 60°C umeer Opycok

1) A 2) B 3) C 4) D

5 3
2 | Ipu Temneparype 10°C n nasnenmn 10° Ila mioTHOCTH rasa paBHa 2,5 Kr/m .
KakoBa MomsipHast Macca rasa?

1) 59 r/mons 2) 69 r/™monb 3) 598 kr/mons  4) 5,8:107 kr/Monb

HeszapsokeHHOe MeTaJuIMYecKoe TeJIO BHECIM B OIHOPOTHOE
3JIEKTPOCTATUYECKOE TIOJIE, a 3aTeM paslelid Ha yactu A u B F

(cM. pucyHOK). KakiMu 31eKTpHUecKUMH 3apsaaMu 00JIalafoT 3TH ( A | B )
YacTH T0cCTIe pa3AeneHus?

-—
1) A — nonoxuTenbHbIM, B — ocTaneTcs HeUTpaabHBIM

2) A —ocraHercs HEUTpalbHBIM, B — OTpHIIaTEIBHBIM

3) A — oTpunarensHbIM, B — ojoxuTeIsHBIM

4) A — NONOXUTENbHBIM, B — oTpunarensHeiM
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JemoncTpanuonnsiii Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011 -8/27)
n Ilo MPOBOIHUKY Teqer [TOCTOSTHHBII Kb
JNEeKTPUYEeCKUH  TOK.  3HaueHuWe  3apsja, 8 (S S S S
MPOMICAIICIO Yepe3 IPOBOIHHMK, BO3pacCTacT 6 ----i—--JE--— : -—-EL-
C TCYCHUEM BpPEMEHH COTJIaCHO TpaduKy, Y 4
npeicTaBieHHOMY Ha pucynke. Cuma Toka 4 oot oot
B MMPOBOJIHUKE paBHA ) AN
0 2 4 6 8 fe
1) 36A 2) 16A 3) 6A 4 1A

WHayKTUBHOCTH BUTKA NIPOBOJIOKK PaBHA 2107 Tu. [Ipu kaxoif cuiie Toka B BUTKE
MAarHUTHBIN IOTOK Yepe3 MOBEPXHOCTH, OTPAHIMUYCHHYIO BUTKOM, paBeH 12 MB6?

1) 2410°A 2) O0,17TA 3) 6A 4) 24A

Ha pucyHke B JEKapTOBOW CHCTEME KOOpPAWHAT
MPEACTaBJICHBl BEKTOP WHAYKIMA B MarHUTHOTO TOJS

B DJICKTPOMAarHUTHOW BOJIHE U BEKTOP ¢ CKOPOCTH €€
pacrpoctpanenys. HampasieHue BeKTopa HapsHKEHHOCTU

3JIEKTPUYECKOro NoJst £ B BOJIHE COBIAJAET CO CTPEIIKOM

1 2) 2 3) 3

YUYeHHKH HCCIIEIOBAIM  COOTHOUICHHUE

MEXIy CKOPOCTSMH aBTOMOOWIIBYHKA H Y

>
ero u300pakeHUsI B IUIOCKOM 3epKaiic B i ;2
CHCTEME OTCYETA, CBI3aHHON C 3epKaIoM = — >

(cm. pucyHok). Ilpoekmuss Ha och Ox
BEKTOpa CKOPOCTH, C KOTOPOil ABMKETCS M300pakeHHe, B ITOil CHCTeMe OoTcueTa
paBHa

1) —2v 2) 2v 3) v 4) —-v
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Al8

JIBa TOUEUHBIX MOJOKUTENBHBIX 3apsaa

A20

A21

A22

JemoncTpanuonusiii Bapuant EI'D 2011 r.  ®U3UKA, 11 knacc. (2011-9/27)

JIBa TOYCYHBIX MCTOYHHKA CBeTa S; M S; HaXOmATCS OJIM3KO

Si S,
; JIpyr OT Jpyra M CO3Jal0T Ha YyJIaJeHHOM OJKpaHe O
: YCTOHUNBYIO MHTEP(HEPEHIMOHHYIO KapTHHY (CM. PHCYHOK).
1
i OTO0 BO3MOXHO, ecid S; W S, — Manble OTBEpCTUs B
1
5 D HeNnpo3pavyHOM KpaHe, OCBEIICHHbIE

1) KaXI0€ CBOMM COJHEYHBIM 3aHYMKOM OT Pa3HBIX 3epKaj

2) OmHO — JIAMITOYKOH HAKAIMBaHUSA, a BTOPOE — ropsIeil cBedoit
3) OJHO CHHHUM CBETOM, a JPYroe KpacHbIM CBETOM

4) CcBETOM OT OJHOTO M TOTO K€ TOUYSUHOT'O HCTOYHHKA

q1=2008Kn1 u ¢,=400u8Kn Haxo-
naTes B Bakyyme. OmpenenuTe Benu- _q')_z ————— T—-—-—-—-—z-L— ------- {T)_
YUHY HaNpsHKEHHOCTH JIEKTPUYIECKOTro
mons  3THX  3apsioB B TOUKE A,
PacIoIOXKEHHON Ha NPSIMOi, COeAUHSAIONIEH 3apsbl, HA PACCTOSIHUU L OT IIEpBOrO
u 2L ot BTOpOroO 3apsaa. L = 1,5 m.

1) 1200 kB/m 2) 1200 B/m 3) 400 xB/m 4) 400 B/m
Ha pHCYHKe IIPE/ICTAB/ICHEI HECKOIBKO CAMBIX HIKHHX ypOBHEH > oB4
OHEPrHH aTOMa BOJOPOAA. MOXKET I aTOM, HaXOMSNWMHACS [, ——_ ?’5

B COCTOSIHHMU E}, TOrTIOTHTE (GOTOH ¢ 3Hepruei 3,4 sB? E, -34

1) na, mpu 3TOM aTOM NEPEXOIUT B COCTOSIHUE E)

2) 1a, IpH 9TOM aTOM IEPEXOINT B COCTOSHUE F;3

3) na, mpu 3TOM aTOM HOHM3YeTCs, pacmafasch Ha MPOTOH U

JNIEeKTPOH
E\—1—-13,6

4) m=ert, sHepruu (POTOHA HEAOCTATOUHO JUISA MEpexoaa aToMa
B BO30Y’KICHHOE COCTOSIHUC

Kakas nons panuoakTUBHBIX SAE€p paclafaeTcs Yyepe3 UHTEpBall BpEMEHH, PaBHBbIH
JBYM IepHoJaM Momaypacnaza?

1) 100% 2) 75% 3) 50% 4) 25%

o - 21
PagnoakTuBHBIA MOJIOHUM 846P0, HUCObITaB OAWH O-pacliaal U JABa B—pacnaz[a,

TIpEeBPaTUWIICSA B U30TOI

1) cpunma éész 2) nononus tﬁzPo 3) BHCMYTa é;zBi 4)  rtamms g?ng
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OnuH U3 cnoco0OB M3MEpeHHs MOCTOsIHHOI [lnaHka OCHOBaH Ha ONpENCNICHUH
MaKCUMaJIbHON KWHETHYECKOW SHEPruu JJIEKTpOHOB mipu Qorodddekre ¢
MOMOIIBIO HM3MEPEHUs] HAaNpsDKEHWs, 3aJepKUBAIOIEr0o UX. B Tadmuie
MIPEICTABJICHBI PE3yIbTAThl OJHOTO U3 TIEPBBIX TAKHUX OTIBITOB.

3anepxuBatoniee Hanpsokenne U , B 0,4 0,9
Yacrora ceeta v, 10" 'y 5,5 6,9

INocrosinnas Ilnanka o pe3yspTaraM 3TOr0 SKCIEPUMEHTA PaBHA
D) 6,610 ke 2) 57107 ke 3) 63107 ke 4) 6,010 ke

ITpu u3MepeHUM CHiBI TOKa B IPOBOJOYHON crupanu R deTslpe ydeHuka Io-
pa3HOMY HOJCOEIUHMIN aMIIepMeTp. Pe3ynbTaT n300pakeH Ha PUCYHKeE. YKaKUTe

BEpHOE MOACOCANHECHHE aMIIePMETPa.

A25 | Ilpu mpoBeneHHH PKCIIEPUMEHTA YUEHHK HMCCIEI0Ball 3aBUCHMOCTb MOJYJIsS CHIIBI
yIOPYrocTH HPY)XUHBI OT JUIMHBI IIPYXKMHBI, KOTOpas BbIpakaercsi (opmysoi
F(l)=k|l-1,|, rae [, — nnuna npyKuHBI B HeAe(OPMHPOBAHHOM COCTOSIHHH.
I'paduk momydeHHOH 3aBUCIMOCTH NIPUBEICH HA PUCYHKE.

AF,H

10

N ‘\\/

o 1 2 3 4 5 6 Lem

Kaxoe(-ue) 13 yTBep>KIeHUIH COOTBETCTBYET(-IOT) pe3yJIbTaTaM OIbiTa?
A. JInvHa npyXHHBI B HeAAeOPMHUPOBAHHOM COCTOSTHUH PaBHA 3 CM.
B. XKecrkocTs npyxuns! paBHa 200 H/m.

1) Tonbko A 2) Tonbko b 3) uA,ub 4) an A, vu b

© 2011 denpepanbHas ciryxoba 1o Hax30py B chepe odpazoBanust u Hayku PD




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

Yactsp 2

Omeemom K 3a0anuam  Imou yacmu (BI-B4)  sagnaemcsn
nocneoosamenvnocms yugp.  Bnuwume omeemwvt cnauana 6 mekcm
pabomul, a 3amem nepenecume ux 6 o;1ank omeemog Ne 1 cnpaga om nomepa
COOmeemcmeyouie20 3a0anus, HAYUHAA ¢ NEPEoll Kiemouku, 6e3 npooenos
U KaAKux-iuo6o OONnOJIHUMENAbHBIX cuM60106. Kaxcoyo uugpy nuwmume 6
OMOeNbHOUl KNemouKe 6 COOMEEeMmCmeUU ¢ NPUEeOéHHbIMU 6 O1aHKe
obpazyamu.

B pesymbrare nepexoma C  OAOHOM  KpyroBoil  opOMTBI Ha  JApYrylo
LEHTPOCTPEMHUTEIIHOE ~ YCKOPEHHWE CIlyTHHKa 3eMiM  yMeHbluaercs. Kak
N3MEHSIOTCSl B pe3yJIbTaTe 3TOro Iepexosa pajuyc OpOUTHI CIyTHHKa, CKOPOCTh
€ro JIBIDKSHHS 110 OPOHTE U MEePHO 00paIIeHus: BOKPYT 3eMin?

Jst Ka)KIo# BETMYMHBI ONPEICIINTE COOTBETCTBYFOLIMI XapaKTep H3MCHCHUS:

1) yBemmummack
2) yMEHBIINIACh
3) He U3MEeHUIach

3anumuTe B TaONUIYy BbIOpaHHBIC HHUMPBI AN KOKAOH (PU3MUECKOW BEIUYHHBI.
Ludpsl B OTBETE MOTYT HOBTOPSITHCSL.

Ckopocts nemwkenus | Ilepuox obpameHus
o opbure BOKPYT 3eMiIH

Papiyc opOutsr

TemmepaTypy XONOOWIBHHKA TEIUIOBOM MAIIWHBI  YBEIHYWIHM, OCTaBHB
TeMIIepaTypy HarpeBatels mpekHe. KolmaecTBo TemIoTh, ITOy9eHHOE Ta30M OT
HarpeBaTesis 3a [UKJI, He m3MeHmIock. Kak n3menmmcs npu atoM KI1J] Termosoit
MaIlIMHBI, KOJWUYECTBO TEIUIOTHI, OTJAHHOE Ia30M 3a LMK XOJOJWIBHUKY, H
pabora rasa 3a ukia?
Jst Ka)KIo# BEITHMYMHBI OIPEIeTINTE COOTBETCTBYOIINI XapaKTep H3MEHEHHUS:

1) yBenuuwmiach

2) yMeHBIIWIAch

3) He U3MEHUIACh
3amummuTte B TAaONMIly BBIOpaHHBIC MU(PH! I KaXA0H (U3NIECKOH BETMYMHEL.
L{upst B OTBETE MOTYT TIOBTOPSITHCSL.

KII/T TemnoBoii | KonuvecTBo TEIUIOTHI, OTAaHHOE ra3oM | PaboTta rasa
MAaIIKUHBI XOJIOAMIBHUKY 33 IIMKJ paboThI 3a IUKJI
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ITygox cBera mepexoguT M3 BOABI B BO3AyX. YacToTa CBETOBOH BONHBI — V,
CKOPOCTh CBETa B BOJAE — U, IOKAa3areib MNPEJIOMIICHHS BOJBI OTHOCHTEIHLHO
BO3JyXa — 1. YCTAHOBHTE COOTBETCTBHE MEXIy (DH3MUECKUMH BEIMYHMHAMU U
(bopMynamu, MO0 KOTOPBIM MX MOXKHO paccyuTarh. K KakmoW MO3MIMU MEPBOTO
croibua mnoAGepuTe COOTBETCTBYIONIYIO IO3HIMIO BTOPOTO ¥ 3aIMIIHMTE
B TaOnuIy BeIOpaHHbIe TU(PHI IO COOTBETCTBYIOLUIMMHU OyKBaMU.

OU3NYECKUE BEJIMYNHDBI DOOPMYVIJIbI
A) nAnMHA BOJHEI CBETA B BO3/yXE 1 v
n-v
b) nnuna BoMHEBI CBeTa B BOAE 2) n-v
v
n-v
3) —
v
v
4) —
1%
Orser: A b
= KonnencaTop koyebaTebHOro KOHTYPa MOKIIOYCH K HCTOUHHUKY
c MMOCTOSTHHOTO HampspkeHust (cM. pucyHOK). I'papuku A u b
i‘|* 1 npencrasmsior WU3MEHEHUS (uzmueckux BEJIMYHH,
IZ XapaKTepU3YIONIUX KoJeOaHus B KOHTYpE TOCHE IepeBeICHUS

nepexitouarenss K B monoxxenue 2. YCTaHOBUTE COOTBETCTBUE
Mexay rpadukaMd U (U3MYECKHMMH BEIUYUHAMH, 3aBUCHMOCTH
KOTOPBIX OT BpPEMEHH 3TH TpadUKd MOTYT NpPeAcTaBiiaTh. K Kakaol MO3HIUH
MIEPBOTO CTOJOIA OAOEPHUTE COOTBETCTBYIOIIYIO TIO3MIUIO BTOPOTO W 3aITUIINTE
B TaOJUILY BEIOpaHHBIE HUQPHI 1O COOTBETCTBYIOLUIMMH OYKBaMH.

OUBNYECKUE BEJIMYWHBI

I'PAOUKH

1) 3apsn JieBoit 0OKJIAIKK KOHIEHCATOpA

2) cuiia TOKa B KaTyIIKe

3) oHeprus dACKTPHUYECKOTO OIS KOHASHCATOpa

! T 7 4) sHeprus MarHUTHOTO MOJS KaTyIIKH

OTBeT:

‘ He 3a0yobme nepenecmu ¢ce omeemul 6 61aHK omeemos Ne 1.
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Yacrtp 3

3aoanua CI1-C6 npeocmaensiom codoii 3a0auu, nojiHoe peuieHue KOmopvix
Heobxo0umo 3anucamv 6 Onanke omeemog Ne 2. Pexomenodyemcsa npoeecmu
npeosapumensvhoe peuienue Ha uepnoguxe. Ilpu ogopmnenuu pewenusn ¢
onanke omeemoe Ne 2 3anuwume cuauana nomep 3aoanusn (Cl, C2 u m.o.), a
3amem peutenue coomeemcmeyrouieil 3a0auu. Omeemst 3anucvléaiime 4emKo u
pazoopuueo.

Ha pucynke npuBefeHa 3IeKTpUYECKas LEeTb, COCTOAIIAs e

U3 TaIbBaHUYECKOTO 3JIEMEHTa, peocTaTa, TpaHcdopma- - —
TOpa, aMIepMeTpa W BOJbTMETpa. B Ha4anbHBI MOMEHT

BpEMEHH MOJ3YHOK PEOCTaTa YCTAHOBIEH IMOCEPEMHE U ®
HeroABmkeH. Omupasch Ha 3aKOHBI IICKTPOAMHAMUKH,

00BsACHUTE, Kak OyIyT M3MEHATHCS ITOKa3aHUS IPHOOPOB

B Mpollecce MepeMelleHHsl IMOI3yHKa PeocTaTa BIIEBO.

DJIC caMOMH/yKIUK TIpeHeOpeyb M0 CPABHEHHUIO C < .

Ilonnoe npasunvnoe pewenue kKaxcoou u3 3aoay C2—C6 00a2cHO 6KIOUAMD
3aKOHbL U YOPMYIbL, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO 07
peutenua 3adauu, a makdce mamemamuyeckue npeodpazoeanusn, pacuemol
C YUC/IEHHbIM OMEEMOM U, HPU HEOOXO0OUMOCHmU, PUCYHOK, HOACHAIOULUIL
peutenue.

[Taiiba Maccoli m HauYMHAET ABMXKEHHE 1O keno0y AB M3 Toukn A U3 COCTOSHUS
nokosi. Touka A pacnonoxeHa Bblle Toukd B Ha BeicoTe H =6 M. B mponecce
JIBYDKEHHS TI0 JKEI00y MEXaHWYeCKasi SJHEPTHs MAiObl N3-3a TPEHHUS YMEHBIIACTCS
Ha AE=2]x. B Touke B miaii0a BbuleTaeT W3 kejoba moj yriiom o = 15°
K TOPU3OHTY M MajaeT Ha 3eMJII0 B Touke D, Haxoxsmielcs Ha OTHONU TOPU30HTAIIN
¢ Toukod B (cm. pucynox). BD=4wm. Haiimure w™accy maiOsr m.
ConpoTHBICHHEM B([)Sz[yxa npeHeOpeyb.
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B ropu3oHTaTbHOM IMIMHAPUYECKOM COCYJE, 3aKPHITOM MOpPIIHEM, HaXOAUTCS
OIHOATOMHBII HIeaNbHbIH Ta3. [lepBoHAUYANbHOE MaBieHHE rasza p; = 4-10° Ia.
PaccTosiHue OT AHA cocyna A0 MopiuHs paBHO L. IInomjaas nomnepevyHoro ceyeHus
nopmHs S=25cM’. B pesynbTaTe MEIIEHHOTO HATPEBAHMS TIa3 TOMYYHII
komuyecTBo TemnoTel O = 1,65 k/[)K, a NOpIIeHb CIBUHYJCS Ha pPAaCCTOSHUE
x =10 cM. IIpu n1BU>KEHUM NOPIIHS HA HETO CO CTOPOHBI CTEHOK COCYAa ACHCTBYET
CHla TPEHHs BEIHMYMHOH [, = 3-10°H. Haiigure L. Cuutarh, 4YTO COCYI
HaXOAUTCS B BAKyyMe.

ITpu npoBeeHny 1a60paTOpHOH PabOTHI yUeHUK cOOpai MEKTPHUUECKYIO LeMb MO
cxeme Ha pucynke. ConportuBieHus R, u R, paBael 200Mm u 150 Om
coorBeTcTBeHHO. ComnpoTupiaeHue BoiabTMeTpa paBHO 10 kOM, a ammnepmerpa —
0,4 Om. DJIC uctounuka paBHa 36 B, a ero BHyTpeHHee conpoTupieHue — 1 Om.

:

Il
Ha pucyHke mokaszaHbl IIKajibl MPUOOPOB C TMOKA3aHUSIMH, KOTOPBIC MOIYYHI
yueHuk. McmpaBHeI M TpUOOpPHI WIIM K€ KAKOH-TO W3 HHUX JaéT HEBEPHBIC
MOKa3aHus?

HeGonbuioit rpy3, TOJABENICHHBIM HAa HUTH JUIMHOW 2,5 M, CcOBeplIaer
TapMOHHYECKHE KOJIeOaHMs, IPU KOTOPBIX €0 MaKCHUMAaJIbHAS CKOPOCTH JOCTUTAeT
0,2 m/c. Ilpn momomm cobuparomeii TUH3BI ¢ (OKycHBIM paccrossHHeM 0,2 M
u300paXkeHne KoJIeOIIoIEerocs rpy3a NpoenupyeTcs Ha 3KpaH, PacoIoKEHHbIH Ha
paccrosuuu 0,5 M OT MHH3BL 7aBHAs ONTHYECKas OCh JIMH3BI IEPIEHIUKYIIpHA
IUIOCKOCTH ~ KOJNeOaHWii MasTHHKA H IDIOCKOCTH dkpaHa. Ompenmenure
MaKCUMAaJbHOE CMEIICHHEe H300pakeHUsl Tpy3a Ha OJKpaHe OT IIOJIOKEHHS
paBHOBECHSI.

MonoxpomaTrueckuii My4doK MapaiebHBIX Jy4ded CO3/aeTcs HCTOYHUKOM,

KOTOpEIi 3a Bpemst Az =8:10" ¢ mamyuaer N =5-10"* hoToHoB. POTOHBI ManaroT
110 HOpMan Ha riomanky S = 0,7 cM” i coszator gasinenne P =1,5-10" Ila. IIpu
s1oM 40% doToHOB oTpaxkaercs, a 60% nornouaercs. OnpenenuTe JJIUHY BOIHBI
W3Ty4eHUS.
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