NMPOEKT

Ennmsrit rocynapcrBennsiii sx3amer mo @U3UKE

JdeMoHCTpallMOHHBIN BAPUAHT
KOHTPOJIbHBIX W3MEPUTEIbHBIX MaTepPUaIOB
€IMHOTO rocyiapcTBeHHOro 3k3ameHa 2015 roga
1o Qpu3MKe

IIOATOTOBJICH q)el[epaﬂI)HBIM TOCYyAapCTBCHHLIM 6IOZl)KeTHI)IM
Hay4YHBIM YYPCIKICHUCM

«DEJIEPAJIbHBINA UHCTUTYT MEJATOI' MUECKUX M3MEPEHHIN»
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Enuneblii rocynapcerBensblii 3x3amen no ®U3NKE

IosicHeHNsI K 1eMOHCTPAIMOHHOMY BAPHAHTY KOHTPOJbHBIX
H3MepUTeIbHbIX MaTepuasioB 2015 rona no ®U3UKE

IIpy o3HAaKOMJIEHHH C JEMOHCTPALMOHHBIM BapUaHTOM KOHTPOJIbHBIX
U3MepUTenbHbIX MarepuanoB 2015 r. ciemyer MMeTh B BUIY, 4YTO 3aJaHUf,
BKJIIOYEHHBIE B JIEMOHCTPAIIMOHHBI BapHaHT, HE OTPaXAalOT BCEX BOIPOCOB
coJlep>KaHus, KOTOpbIe OYAyT MPOBEPSATHCS C moMolibio BapuantoB KM B 2015 .
TlonHbI mepeyeHb BONPOCOB, KOTOPHIE MOTYT KOHTPOJIMPOBATbCS HA E€AMHOM
TOCYAapCTBEHHOM »3k3aMeHe 2015 r., mpuBenéH B Koau(UKaTOpe >IEMEHTOB
colepkaHusi ¥ TpeOOBaHMH K  ypPOBHIO  TOATOTOBKH  BBHITYCKHHUKOB
0o0pa3oBaTeNbHBIX OpraHM3alui [Uisd MPOBEICHHUS E€IMHOTO I'OCYIapCTBEHHOI'O
sk3amena 2015 1. o gusuke.

Ha3HaueHne JEMOHCTPAIIMOHHOTO BapHaHTa 3aKIIOYAeTCS B TOM, YTOOBI
JaThb BO3MOXKHOCTh JIOOOMY ydacTHUKY EI'D ¥ m1IMpOKOW OOIIECTBEHHOCTH
COCTaBUTh MpEICTaBieHUue 0 CTpykType Oyaymmx KM, konuuectBe u (opme
3a/laHuil, ypOBHE UX CJIOXHOCTU. [IpuBeni€HHbIE KPUTEPUH OLICHKH BBIMIOJIHEHUS
3alaHuil ¢ pa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B JTOT BapHAHT, MHaIOT
IpeAcTaBlieHHEe 0 TPEOOBAHUAX K MOJIHOTE U MIPABUILHOCTH 3aIMCU PAa3BEPHYTOTO
OTBETA.

OTH CBEJCHHUS TIO3BOJIST BHITYCKHUKAM BBIPA0OTaTh CTPATETHUIO OATOTOBKH
u cnaun EI'D.
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JleMOHCTPALMOHHBIH BAPHAHT
KOHTPOJBbHBIX U3BMEPUTECIbHBIX MATECPUAJIOB
1Jist ipoBeaeHus B 2015 rogy e1MHOro rocy1apcTBeHHOr0 YIK3aMeHa
no PU3BUKE

MHCTpYKIHS N0 BHINMOJHEHUIO PadoThI
JIJis BBIMOTHEHUST dK3aMEHAIIMOHHOW paboThl MO (QU3HMKE OTBOAUTCS 3 dYaca
55 munyTt (235 Munyt). PaGota coctouT M3 2 yacTel, BKIIOYAKOIIUX B ceOs
32 3amaHus.
OtBetnl K 3amanusm 1, 2, 8,9, 13, 14, 19, 20 u 23 3anumure B OJ1aHK OTBETOB
Ne 1 B BUzie 0J1HO# ITUPPBI, KOTOPasi COOTBETCTBYET HOMEPY MPABHIBHOTO OTBETA.

Ortger: 7 4

B 3aganuax 3-5, 10, 15, 16, 21, 25-27 oTBeTOM SIBISICTCS 1[€JI0€ YKUCIIO HIIH
KOHEYHasl AeCATHYHAsI APoOb. UMCIIO 3alMUIIUTE B TIOJIE OTBETA B TEKCTE PabOTHI,
a 3areM mepeHecute B OnaHk otBera Ne 1. EnuHWIBI M3MepeHHs (QU3MUSCKHX
BEJIMYUH MMHCATh HE HYKHO.

37,5

OrtBerT: 7.5 CM.

OtBeToM K 3amanmssm 6, 7, 11, 12, 17, 18, 22 u 24 sBiugercs
MOCIIEA0BATEIbHOCTE OBYX LU(p. OTBET 3amuImnTe B IOJIE OTBETAa B TEKCTE
paboThI, a 3aTeM NiepeHecuTe B O1aHK OTBETOB Ne 1.

Al|Bb
OrtBerT: yl 7 ?Hl

OrtgeT K 3amanusaM 28—32 BKItouyaeT B ceOs moapoOHOE OMMCAHUE BCErO X0Aa
BBIMIOJTHEHUST 3alaHus. B Omanke oTBeToB Ne 2 yKakuTe HOMEp 3aJaHus U
3aMMIIUTE €ro MOJIHOE PEelICHHE.

[Ipy BBIMHCIEHUSAX paspemiaeTcs HUCIHOJIb30BaTh  HEMPOTrPAMMHUPYEMBbIH
KaJIbKYJIATOP.

Bce 6manku EI'D 3amonmHsroTcs SpkuMH 4€pHBIMH YepHMIaMH. JlomyckaeTcs
UCIIOJIb30BaHUE T€IEBON, KAMIUISIPHOW WIIM IEPEEBOM pyUeEK.

[Ipy BBIMONHEHWU 3aJlaHUl MOXXHO TOJIb30BaThCS YEPHOBHKOM. 3allHCH
B UEPHOBHKE HE YUUTHIBAIOTCS NP OLIEHUBAHUH PAOOTHI.

Bambl, monmyyennble Bamu 3a BBINOJHEHHBIE 33JaHUS, CYMMHPYIOTCS.
[TocrapaiiTech BBIMOJIHUTH KaK MOXKHO OOJIbIlE 3aqaHuii 1 HaOpaTtbh HauOoibliee
KOJINYECTBO OAaJIIoB.

Kenaem ycnexa!
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Hwxe npuBeneHb cipaBoYHbIe JaHHBIE, KOTOPbIE MOT'YT TOHAK00UTHC Bam

TIPH BHIIOTHEHUH PaOOTHL

JlecaTHYHbIE MPUCTABKHU

Haunmeno- | OGo3naueHue | MHOXHUTED Haumeno- | OGo3nauyeHne | MHOXHUTEIb
BaHUE BaHUE
rura r 10° CaHTH c 1072
Mera M 10° MHJUTH M 107
KHJIO K 10° MHKDPO MK 10°
TEeKTO r 10° HaHO H 107
e bi 10! MHUKO n 1072
Koncmanmer
YHUCJIO TT n=23,14
YCKOpEHHE CBOOOIHOTO MaCHUS Ha 3emiie g=10wm/c?

TpaBUTallMOHHAsA IMOCTOSAHHAA

YHUBEpPCaJIbHAA ra30Basd MOCTOSIHHAA

nocrossHHas bombrmana
MOCTOSIHHAsL ABOTaAPO
CKOpPOCTh CBETA B BaKyyMe

K03 GHIMEHT IPOIOPIUOHATIBHOCTH B 3aKkoHe Kyona

MOAYJIb 3apsiia dJICKTPOHA

(371eMeHTapHBIN 3IEKTPUIECKUIT 3apsin)

nocrosaHas [1manka

G=6,7-10" H-m*/xr?
R =38,31 Ix/(monp-K)
k=1,3810" /K
Np= 6-10% monp ™!

c=310%m/c
1
= ——=9-10° H-MY/Ki?
4me,
e=1,6'10"Kn

h=6,610"" ke
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TeMIeparypa
aTOMHasl eJMHHIIA MacChl

| aToMHasi €AMHULIA MACChI SKBHBAJICHTHA
1 3JIEKTPOHBOJBT

Coomnouienue mMexncoy pa3nuiHbIMu eOUHUYAMU

0K=-273°C

laem. =1,66-102 kr
931,5 MaB
15B=1,610" JIx

Macca wacmuy

3MEeKTpoHa 9,1-107 'kr ~ 5,5-10 *a.e.m.

MPOTOHA 1,673-10’27 kr~ 1,007 a.e.Mm.

HENUTPOHA 1,675- 107 kr~ 1,008 a.e.m.

ITnomnocme MOJICOTHEYHOTO Maciia 900 kr/m°
BO/IBI 1000 kr/m’° AJTIOMUHUS 2700 kr/m’°
npeBecunbl (cocHa) 400 Kr/M® Kenesa 7800 kr/m’
KepocHHa 800 xr/m’ pTyTH 13 600 kr/m’

Yoenvnan mennoémxocmeo
BOJIBI 4,2.10° JTx/(xr-K)
mepa  2,1-10° Jix/(xr-K)
xKemesa 460 Jx/(xr-K)
CBUHLIA 130 JIx/(xr-K)
Yoenvnan mennoma
mapooOpa3oBaHUs BOIBI
IUIABJICHUS CBHUHIIA
TUTABJICHUS JIbJIa

2,3-10° ITx/kr
2,5-10* Jik/kr
3,3-10° Jix/kr

amomunns 900 Jx/(xr-K)
Meau 380 JIx/(xr-K)
qyryHa 500 Jix/(xr-K)

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

Monapnas macca

azora 28107 kr/momnb
aprosa 40-107  xr/mMoinb
BOJIOPOJIA 2-107 Kr/monb
BO3yXa 29-107 xr/mMomb
BOJBI 18-10° «xr/™mons

renus 4-107°  Kr/moib
KHCIIOpOa 32:107° xr/mons
JIATHS 6-107 Kr/moib
HEoHa 20-107 kr/monb

yriekuciororasa  44.10°  kr/mons
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Yacrtp 1

Omeemamu Kk 3a0anusm  1-24  aensawmcs  uyugpa, uucio  uiu
nocneoogamenvHocms yugp. 3anuwiume omeem ¢ nojie omeema 6 meKchie
pabomul, a 3amem nepenecume ¢ bBJIAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeyuiezo 3a0anusn, HauuHaa ¢ nepeoi kinemouku. Lugpet 6
nocneoosamenvHocmu 3anucvléaiime 0e3 npooenos, 3anAmuIX U Opyux
00NONHUMENbHbIX _cuM80n08. Kajcoviii cumeon nuwiume 6 omoenvHOlU
K/lemouKe 6 COOmEemcmeuu ¢ npueeoéHHbIMU 6 daanke oopasyamu. Eounuynt
U3MEPEHUA Pu3UYECKUX 6eNUUUH RUCAMb He HYICHO.

Ha pucynke npusenén rpaduk 3aBUCUMOCTM IIPOEKLMH CKOPOCTH Tema U,

OT BPEMEHU.
v,, M/c
15

10
5

0
-5
-10

Kakoit U3 ykasaHHBIX HIKE TpadUKOB COBMATaeT ¢ rpakoM 3aBHCHMOCTH OT
BPEMEHU MPOEKIMHU YCKOPEHHUs 3TOro Tela d, B UHTEpBaje BpeMeHH OT 6 ¢
mo 10 ¢?

1) a,wec 3) a,wm/
5T b
() 0—
4 t,¢C 1 t,c
54 54
2) a,w/c 4) a,w/c
T N —
0fF—— 0p———
1 tc 1 tc
) IE— 51
OrtBeT: [

© 2015 denepansHas cayxba 1o Hax30py B cdepe oOpazoBanus 1 Hayku Poccniickoit denepamm ¢




®usuka. 11 kimace JemoncTpanuonHbli Bapuant 2015 r. - 7/ 30

Ha pucyHke mnokasaHbl CHIIBI, JCHCTBYIOLIME Ha ||
MarepuaibHylo  Touky.  Ompepenure  MOJIYJb o \
PaBHOIEHCTBYIOIIEH CHIIBI (B 3aJaHHOM MacITaoe). 7 }

1) 6H =
2) J13 H
3) 245 H
4) 3J2 H

OTBeT: D

K mpyxuHe mKOIBHOrO ITuHamMoMeTpa mozasemieH rpy3 maccoit 0,1 kr. Ilpu sTtom
OpyKuHa yuHMiaack Ha 2,5 cM. Onpeaenure yUIMHEHME MPYXKUHBL IIPH
nobaBneHny enié AByX rpy3oB mo 0,1 kr.

|

Ortser: CM.

Ha HemonBmxHBI OWIBAPAHBIA IIap HaJeTeNl JPYyToit 7 /
o v 2

Takoi xe wap. HanereBmuil map umen 1o yaapa UMIyjbe /

p=0,5 krv/c. Tlocne ymapa mapsl pasieTeNUCh IO ® L2

yraom 90° Tak, 4YTO MMIYJbC OJHOTO U3 HHUX \
p,=0,4 xr-M/c (cMm. pucyHok). KakoB mmmynsc apyroro >
miapa 1mocie coynapeHus?

OrtBerT: KT - M/C.

Yuurens IpoAEMOHCTPUPOBAIL OIBIT 10 PACHPOCTPAHEHUIO BOJIHBI 110 JUIMHHOMY
mHYypy. B HekoTopslif MOMEHT BpeMmeHH (opMma IIHypa OKaszalach TakoH, Kak
MOKa3aHo Ha pHucyHKe. CKOPOCTh pacipoCTpaHEHUs KOIeOaHHi 10 MIHYPY paBHA
2 m/c. Onpesenure 4acToTy KoJeOaHuH.

OTBeT: I'o.
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[ITapuk, OpOLICHHBII TOPU30HTAILHO C BBICOTHI H ¢ Ha4aabHOU
CKOPOCTBIO Uy, 332 BpeMsl ¢ MpoJeTel B TOPU3OHTATBHOM
HanpaBJIeHUH paccTosiHue L (cM. pucyHOK). UTo mpou3oiaér ¢
BpPEMEHEM MO0JETa U JalIbHOCTBIO IONETA, €CIM Ha ITOH ke
YCTaHOBKE YMEHBIIUTH HAYaJIbHYIO0 CKOPOCTh LIapUKa B 2 pa3a?
ComporuBineHHeM  Bo3dayxa mpeHeOpeds. Jlmsa  Kaxoi
BEJIMYMHBl ONpPENENIUTE COOTBETCTBYIOIMI XxapakTep &
U3MEHCHUS:

1) yBemuuurcs
2) yYMEHBIIUTCS
3) He u3MEHUTCH

3anmummTe B TAaONMIYy BBIOpaHHBIC HU(PBI TSI KaXI0H (HU3NYECKOH BEIMYNHEL.
Ludpsl B 0OTBETE MOTYT HOBTOPSITHCSL.

Bpewms nonéra JanpHOCTB Monéra

I'py3, NpuBsA3aHHBINA K HUTH, OTKJIIOHWIN OT TIOJIOKEHUST PABHOBECHS
U B MOMEHT ¢ = 0 OTHYCTWJIH U3 COCTOSHHS MOKOS (CM. PHCYHOK).
Ha rpajgukax A u b moka3aHo n3MeHeHHE (HH3MYCCKUX BEITHYHH,
XapaKTepU3YIOIMX [BIDKCHHE Ipy3a MOCIE 3TOro. YCTaHOBUTE
COOTBETCTBHE Mexay Tpadukamu u (QU3NYECKUMH BEITMYHHAMH, 0 x
3aBHCUMOCTA KOTOPBIX OT BPEMEHH OTH TpaQuKH MOTYT
npeacTaBiATe. K Kaxaod — mo3umuM  HepBOro - croibua  mopbepure
COOTBETCTBYOLIYIO O3UIIHIO M3 BTOPOTO CTONOLA.

'PAOUKU OU3NMYECKUE BEJIMYMHBI
1) KoopauHarta x

2) TPOEKIHSI CKOPOCTH Uy
3) xuHeTHYeCKas dHeprus E
t 4) TOTeHIMabHAast SHEPTHUs E,

/2N
3anummte B TaOIKIy BBIOpaHHBIC IUQPPHI 10/ COOTBETCTBYIOIIMMU OYKBaMH.
A|B

OrtBer:
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JIén npu temneparype 0 °C BHecau B T€UIoe nomenienre. Yto OyaeT NpoucxoauTh

C TeMIIepaTypoH Jib/a 10 TOr0, KaK OH PacTaeT, U mouemy?

Temnepatypa b2

1) MOBBICHTCS, TaK Kak JIEA TMONydYaeT TEIUIO OT OKPYKAIOUIeH Cpellbl, 3HaYHT, €ro
BHYTPEHHSS SHEPTUsl pacTET, U TEMIIEpaTypa JIbJia MOBBIIIAETCS

2) He U3MEHMTCS, TaK KaK IMpH IJIaBJICHUH JIEM MOJIy4aeT TEII0 OT OKpY>Karolien
Cpenpbl, a 3aTeM OTJAET ero 00paTHO

3) He W3MEHHTCS, TaK KaKk BCS DHEPTus, IOIydaemas JbIOM B 3TO BpeMs,
pacxoyeTcs Ha pa3pylIeHHe KPUCTAUINIECKOH PEIETKU

4) TOHUBHWTCS, TaK KaK MPH TUIABIICHUH JIE OTHAET OKpYXKAIOIIEH Cpejie HEKOTOpOoe
KOJINYECTBO TETUIOTHI

OTBeT: D

Buemmne cmisl coBepmmm Hajx razoM padory 300 [k, IpH 3TOM BHYTpPEHHSS
sHeprus rasa ysemmumiack Ha 500 JDx. BriOepute BepHOE YTBEpIKACHHE,
XapaKTepHu3yIolliee 3TOT MpoLecc.

B sTom nporecce ras

1) orman xomuuectBo TernoTsl 100 Ik
2) momyuui kosimdectBo TeroTsl 200 Ix
3) orman komudectBO TernoTsl 400 Ik
4) nomyuun konudecTBo TermnoTsl 400 Ik

OrTBeT: D

OTHOCHUTENbHAS BIKHOCTH BO3AYyXa B COCYJE, 3aKPBITOM MHopIiHeM, paBHa 30%.
KaxoBa Oyzmer oTHOCUTENbHAs BIAKHOCTb, €CIIM MEpPEMEILEHHEM MOPIIHSI 00bEM
cocyza IpU HEeM3MEHHON TeMIlepaType YMEHbIINTD B 3 pa3a?

OrtBer: %.

O0BEM cocyza ¢ UaeaTbHBIM Ta30M YMEHBIIMIIN BABOE, BHIIYCTHB IOJIOBUHY Ta3a
U TIOJIepKUBas TEMIIEPATypy B COCyJe MOCTOSHHOH. Kak M3MEHMINCE IpH 3TOM
JIaBJICHHE Ta3a B COCYJIC U €ro BHYTPCHH:IS SHEPIus?
J71s1 KaxaoW BEMUYMHBI ONPEEIUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHHUSI:

1) yBemmummachk

2) yMEHbIINIACh

3) He u3MeHwIach
3anmumuTe B TaOmUIy BBIOpaHHBIE HUGPHI U KOKAOH (U3NYECKOW BETUYWHEL.
I{ups! B 0OTBETE MOTYT HOBTOPSITHCSL.

JlaBnenue rasa B cocyze BuyTpenHsis sHeprus rasza B cocyjie
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Ha pucynkax mnpuBenensl rpaduku A u b nByx mpomeccoB: 1-2 u 34,
npoucxomamux ¢ 1 Mons renus. I'paduku mocTpoeHs! B koopauHatax V-1 u p-V,
rne p — maBieHne, V — 006éM n T — aOCcoIoTHas TeMIlepaTypa rasa. Y CTaHOBUTE
COOTBETCTBHE MEXIy TIpaduKaMu M YTBEPKACHHSIMH, XapaKTepH3YIOIIUMHU
n300pakéHHbIe Ha rpadukax mporecchl. K KaxaoW MO3UIUKM TIEPBOTO CTONOIA
noj0epuTe COOTBETCTBYIOIIYIO MO3HITUIO BTOPOTO CTONONA.

I'PA®UKHA YTBEPXJIEHU A
AV 1) Hag rasom cosepmaroT padoTy, Ipu
[ 9TOM  €r0  BHYTPEHHssI  JHEprus
YBEITHMYHUBACTCSL.

2) Han raszom cosepmaioT paboty, npu
3TOM Ta3 OTHACT  IOJIOKHUTENBHOE
KOJIMYECTBO TETUIOTHI.

b) P 3 3) T'as noJryJacT ITOJIOKUTCIILHOC
KOJUYECTBO TEIJIOTHl W COBEPIIAET
pabory.

4) T'a3 MoJTy4aceT MOJIOKUTCIIEHOEC
117 KOJIMYECTBO TEIIOTHI, NPH 3TOM €r0
0 v BHYTPEHHSISI SHEPTHUS YBEIUYUBACTCSL.

3anummTe B TaONUILy BEIOpaHHBIC IH(PHI O COOTBETCTBYIOIUMH OyKBAMH.
Alb

OrtBerT:

Y

E
IIEKTPOCTATHIECKOE TIOJIe, a 3aTeM pas3/IeNIiiIN Ha JacTH A u B B
(cM. pucyHoOk). Kakumu aiieKTpruecKMMH 3apsiiaMu 00Jaiaror A

9TH YaCTH IOCTIE pa3JiesieHus?

1) A —nonoxxuTenbHbIM; B — ocTaHeTcst HeHTpanbHBIM
2) A - ocraHercs HEHTpaIbHBIM; B — OTpHULIaTEIEHBIM
3) A — oTpunarenbHbIM; B — monoxurensHeIM

4) A —nonoxurensHbIM; B — oTpunarensHbiM

OTBeT: D
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DnekTprdeckas 1eTb, COCTOSIAs U3 YETHIPEX MPAMOIHHEHHBIX il_— 2
FOPU30HTAIBHBIX POBOAHKIKOB (1-2, 2-3, 3—4, 4-1) 1 HCTOUHHKA ~ ® Z
MOCTOSTHHOTO TOKAa, HAXOMUTCS B OJHOPOJAHOM MArHUTHOM — |

Hone, BEKTOp MarHUTHOM MHAYKIMU KOTOporo B HampapieH
BEPTUKAIPHO BHU3 (CM. pHUCYHOK, Buja cBepxy). Kyna
HalnpaBJieHa cujia Amrepa, feiicTByoLas Ha IPOBOJHUK 127

1)  BeprukanbHO BBepx ©

2)  BepTUKAIbHO BHM3 ®

3)  TOpM3OHTANBHO BIIPABO —
4)  TOPU3OHTAJILHO BJIEBO «—

OrTBeT: D

ConpoTuBIEHHE  KaXKJIOTO  pe3nucropa
B Lleny Ha pucyHke paBHo 100 Om. Yemy
paBHO HANpPsDKEHUE Ha pe3ncTope R, mpu
HOJMKJIIOUCHUH YYacTKa K HCTOYHHUKY

MIOCTOSTHHOTO HapsHKEHUS 12B

BeIBOJaMu A u B?

OrtBer: B.

B kako#i u3 Touex (1, 2, 3 unu 4) HaxoauTcs S

HU300pakeHue CBeTsIIeHCs TOYKH S —)K— 1 .2
o °

(cM. pUCYHOK), cO3/1aBaeMoe TOHKOI 2F F F 2F

coOupatoriei JIMH30M C (OKYCHBIM T I T T

paccrosiHuem F? z o3

OTBET: B TOUKE

© 2015 denepansHas cayxba 1o Hax30py B cdepe o6pazoBanus i HaykH Poccniickoit denepammm | |

®usuka. 11 kmace JlemoHcTpannoHHblii Bapuant 2015 1. - 12/ 30

Yactuia Maccoit m, Hecyiuas 3apsij ¢, BJIETaeT CO CKOPOCTbIO U B OJAHOPOIHOE
MarHUTHOE TOJIE ¢ MHAYKIMEH B H JBIKETCS MO OKPYXKHOCTH paamycoM R. Uro
MPOM3OHAET C paanycoM OpOHWTBI W TEPUOAOM OOpalleHHs YaCTHIBI TPH
YMEHBIIEHUH CKOPOCTH €€ JIBIKEHUS?

Jlnst ka0t BeMMYMHBI ONIPEeIMTE COOTBETCTBYIOUINN XapaKTep U3MEHEHHUS:

1) yBemuuurcs
2) yMEHBIIUTCA
3) He U3MEHUTCS

3anmummuTe B TAONMIYy BBIOpaHHBIC HU(PBI A KaXKI0H (HU3NYECKOHl BEIMYHHEL.
Ludpsl B 0OTBETE MOTYT OBTOPSITHCSL.

Panuyc opouthl [Tepuon oOpateHust

KoneGarensHbI KOHTYpP COCTOMT M3 KOHIAEHcaTopa EMKOCTbI0O C H KaTyMIKH
WHIYKTHBHOCTEIO L. IIpH 37IeKTpOMarHUTHBIX KOJIEOAHHX, IIPOHCXOISAIINX B 3TOM
KOHTYpE, MaKCUMaJbHBII 3aps] IIACTUHBI KOHAEHCaTopa paBeH ¢. YCTaHOBUTE
COOTBETCTBUE MEXAy (HH3MIECKHIMHU BEIHUYMHAMH M (HOPMyTaMH, 10 KOTOPBIM UX
MOXKHO paccuuTaTh. CONPOTHBIEHHEM KOHTYPA PeHEOpeys.

K kaxmoil MO3WIHMHU MEpBOTO CTONONA IOJOEPUTE COOTBETCTBYIOUIYIO IMO3UIIHIO
13 BTOPOTO CTOJIONIA.

DOU3NYECKUE BEJIMYMHbBI OOPMVIJIBI
A) MakcuManpHass OJHEPrHs 3JIEKTPHYECKOIo qz
10JIs1 KOHJEHCAaTopa 1) %
B) MakcuManbHas cujla TOKa, IPOTEKAIOIIETO
gepe3 KaTymKy 2) ¢ \/E
L
_9
3) VLC
2
4 G-
2
3anuiuTe B TAOIUILy BEIOpaHHBIE HU(PBI O] COOTBETCTBYIOIIUMH OYKBaMH.
A|b

OTBeT:
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Ha pucyHke M300pa)KeHBI CXEMBI YETHIPEX aTOMOB, COOTBETCTBYIOIIME MOIEITH
atoma Pesepdopma. UEpHEIME ToukamMu 00O3HAYCHBI AEKTPOHBI. Kakas cxema

COOTBETCTBYET aTOMY 2 Li?

OTBeT: D

OneMeHT MeHfeneBhili OBUI MONMydeH HpH OOMOApAMPOBKE C-4aCTHIAMHU SZIEp
aneMeHTa X B COOTBETCTBUH C peakuueit X + ‘z‘He — %(5)? Md + Oln. Omnpenenure

3JeMeHT X.

1) oHHITEHHUHA 2SSES
2) noypeHcuit ?gg Lr
3) depmmii 155Fm

. 254
4) nHobenuii 1p, No

OrTBerT: D

SAnpa nonoHus 2;2 Po wucrmiteBaror N, 107 4

o-pacmaj ¢ TepuoJoM MoIypachaja 10 ;

140 gueii. B MoMmeHT  Haydana 8

HAOMIOJCHUS B 00paslie COACPKHUTCS 6

8- 10 szep momommst. Yepes Kakyio u3 4 2

TOYEK, KpOMe TOYKH 1, mpoHnér rpadux 3 7
3aBUCUMOCTHM OT BPEMEHHM 4HCla emeé 2 5

HE PACTABIINXCS SIIEP MOJIOHUS?
0 140 280 420 560 700 840 ¢, cyT
OTBeT: uepe3 TOUKy
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Monoxpomarudeckuii cBeT ¢ sHeprueil (GoToHOB Ly TajaeT Ha NOBEPXHOCTh
Metaia, Bb3bIBas (orodpext. HampspkeHwe, mnpu KOTOpoM  (HOTOTOK
npekpamaercs, paBHO U,,,. Kak U3MEHSITCS MOJYJNb 3allHpAaIOIIero HarpsyKEeHHs
U, M O7MHA BOJHBI Ay, COOTBETCTBYIOMIAS «KpacHOI rpaHume» dorodddekra,
€CJIM PHeprus najaonmx GoToHoB £y, yBenuuuTCs?
JI71s1 Ka)a0W BETUUUHBI ONPEJEINTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUSI:

1) yBenuuutcs

2) yYMEHBIIUTCS

3) HE U3MEHUTCS
3anmumuTe B TaOMUIy BHIOpaHHBIE LUl U KOKAOH (U3NYECKONW BETUYMHEI.
Lludhpbl B OTBETE MOTYT IIOBTOPSITHCSL.

Monyis 3anuparomero HanpsukeHust Uy | «Kpachas rpannnay goroaddekra Ay,

O0BEM  KHIKOCTH HW3MEPWIM TPH TOMOLIM  MEH3YPKH
(cM. pucyHok). [TorpemrHocTs M3MepeHus: 00bEMa MPHU MOMOIIH
JTaHHOM MeH3ypKH paBHa e€ 1eHe neneHus. Kakas zammch st
00bEMa KUIKOCTH Hanbosee mpaBUiIbHas?

1) 46 mn= 1 mn
2) 46 mu £ 2 M
3) 44mvn+ 1 mn
4) 46,0 M £ 0,5 M

OTBeT: D
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Ha puc.1 npuBeneHa cxema  yCTAHOBKH,
C IIOMOIIBIO KOTOpOfI ucciacaoBaiach 3aBUCUMOCTh
HAIpsDKEHWST HA  peocrare  OT  BEIWYHMHBI
MPOTEKAIOLIETO TOKAa IPU ABM)KEHHHM IIOJI3YHKA
peoctara cnpaBa HajeBo. Ha puc. 2 nmpuBeneHst
rpaduKH, MIOCTPOEHHBIE o pe3yabTaTam Puc. 1
W3MEPEHHH i1 JBYX pPa3HbIX HCTOYHUKOB U, B
HaIpsHKCHUAS.

Bribepute ABa yTBEpKISHHS, COOTBETCTBYIOLINX
pe3yiabrataM JOTHX OIBITOB, M 3alHdIINTE B
Tabnuiy nUGPBI, TOJ KOTOPBIMH YKa3aHbl 3TH
yTBep:kaeHus. BoabTMeTp cuuTaTh HAEaIbHBIM.

1) Ilpu cune Toka 12 A BOJIBTMETP NOKa3bIBAET
3HaveHue DJ]C uCTOYHMKA.
2) Tok KOpOTKOTro 3aMbIKaHUs paBeH 12 A.

0 5 10 LA
Puc. 2

3) Bo BTOpOM OIBITE COMPOTHUBIIEHNE PE3UCTOPA YMEHBIIAIOCH C OOIBIIEH
CKOPOCTBIO.

4) Bo BTopom omnsite DJ]C ucTouHMKA B 2 pa3a MEHBIIIE, YEM B IIEPBOM.

5) B nepBom onbiTe 9JIC ncrounuka pasHa 5 B.

OrTBerT:
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Yactsp 2

Omeemom K 3aoanusam 25-27 aenaemcs uucio. 3anuwiume Imo 4ucjio 6 noie
omeema 6 mexkcme pabomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB N 1
cnpaea oOm HoOMeEpA COOMEEMCMmEYIuLez0 3a0aHUA, HAYUHAA C RePEoll
Knemouku. Kaowcoolii  cumeon nuwmume 6 OMOCAbHOU  KIeMouKe 6
coomeemcmeuu ¢ nPUBEOEHHLIMU 6 onanke oopazyamu. Eounuyvr uzmepenusn
duzuyeckux eenuyUR NUCAMY He HYHCHO.

bpycok Maccol m=2Kr JABHXKETCS MOCTYHNATENbHO IO -
TOPU3OHTAIBHOM IIOCKOCTH TOJ IEWCTBHEM ITOCTOSHHOM CHIIBI, K
HanpaBieHHOH mox yrioMm o = 30° K TOpU30HTY (CM. PHUCYHOK). _nlﬁ
Mogyns 3toif cunsl F=12H. Mogayne cuiabl TpeHus,

JeiicTByromeil Ha Opycok, Fr,= 2,8 H. Uemy paBeH KO3(h(UINEHT TPEHUS MEXIY
OpYCKOM U TIIOCKOCTBIO?

OrTBeT:

Kycok mpma, wumeronmii Temmepatypy 0°C, mnoMmeméH B KaJOpHUMETP
¢ JNeKTpoHarpeBaTesieM. UTOOBI MPEeBpaTUTh 3TOT JIEA B BOAY C TEMIIEPATypOi
20 °C, Tpebyerca xkommuectBo TemtoTel 100 x/[x. Kakas Ttemneparypa
YCTAaHOBUTCS BHYTPH KaJOPUMETpa, eciad JEN MOMY4YUT OT HarpeBarels
KONM4ecTBO TeroThl 75 kJxk? TermoéMKOCThI0 KaIOPUMETpa U TEIIO0OMEHOM
C BHEITHEH cpeoil mpeHeOpeds.

OrTBeT: °C.

JIndpakiuonHas pemérka ¢ nepuoaoM 10° M pacronokeHa napaieibHo SKpaHy
Ha paccrosiHuu 0,75 M ot Hero. Ha pemérky mo HopMaiau K HEH majgaeT Mmy4yok
cBeta ¢ JuimHOH BonHEI 0,4 MKkM. MakcHMyM Kakoro Topsaka OyneT HaOIoaaThCs
Ha 9KpaHe Ha PAacCTOSHHM 3 CM OT IeHTpa AU(PaKIHOHHOHN KapThuHBI? CunuTaTh
sina. =~ tgol.

OrTBeT:

He 3abyobme nepenecmu 6ce omeemvl 6 0nank omeemog N 1
6 COOmEemcmeuy ¢ UHCMPYKYuell no 6bINOJIHEHUIO padonbl.
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/na 3anucu omeemos na 3adanus Imou wacmu (28-32) ucnonwvsyiime o0aanK
omeemos Ne 2. 3anuwiume cnauana Homep 3aoanus (28, 29 u m. 0.), a 3amem
pewenue coomeemcmeyoujeil 3aoauu. Omeemvl 3anucwvléaiime 4YEmMKo u
pazoopuueo.

HemnocpencrsenHo HaJ HEIIOABMKHO 3aKperIEHHON
MIPOBOJIOYHOM KAaTyIIKOM Ha e€ OCH Ha MpYXHHE IOJBEIIEH

M0JIOCOBOM MarHuT (cM. pucyHok). Kyna HauHET aBurartbcs S
MarHWT cpasy Iocie 3aMbIKaHus kimoua? OTBET MOSICHHTE,
yKa3aB, Kakue (HU3UYECKHE SBICHHS U 3aKOHBI BEI N

HCIIOIB30BaIH IS OOBICHEHHS.

Ilonnoe npasunsnoe pewrenue Kax)@coou uz 3adau 29-32 0oadxcno codepacams
3aKOHbL U HOPpMYIbL, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO 0
peuteHua 3adauu, a makKxice mMamemamuuecKue npeodopazoeanusn, pacuémel ¢
YUCNIEHHbIM OMEEMOM U NPU  HEOOXOOUMOCMU DPUCYHOK, NOACHANOWUIL
Ppeutenue.

Ha rpanmme paszena IBYX HECMEIIMBAFOLIUXCS
» 3
KUAKOCTeH, uMeronux mioTHocTu p; =900 Kr/m 0
1
u p,=3p,, NIaBaeT IIAPUK (CM. PHCYHOK).
KakoBa gomkHa OBITh IUIOTHOCTH LIApUKA P,
9TOOB! BBIMIE TPAHMITEI pa3/ieia KUIKOCTeH Oblna p2

OJTHA TPETh ero 00BéMa?
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B kamepe, 3amonnennoi aszoroM, npu Temmeparype 71, =300 K naxomutcs

OTKpPBITHIN LmntnHApudeckuit cocyn (puc. 1). Beicota cocyna L =50 cm. Cocyn
IUIOTHO 3aKPBIBAOT [IMJIMHIPHUYECKON MPOOKOM M OXJIAXKIAIOT 10 TeMIieparypsl 7.
B pesynbrare paccTosiHHE OT JHA cOocyla N0 HM3a MPOOKH CTaHOBHTCS /=40 cM
(puc. 2). 3ateM cOCyJ HarpeBalOT JO0 TIePBOHAYAILHOW Temreparypsl 1.
PaccrosiHue oT nHa cocyna A0 HHU3a NPOOKH NPH 3TOH TeMIepaType CTaHOBUTCS
H =46 c™ (puc. 3). Uemy paBHa Temnepatypa 7;? BennunHy CHIBI TPEHUS MEKAY
HpOOKOH M CTEHKaMH COCYy/la CUMTATh OAWHAKOBOI NPH IBMKEHUU IPOOKH BHU3 U
BBepX. Maccoif mpoOku mpeHeOpeds. JlaBneHHe azora B Kamepe BO BpeMs
9KCHEPUMEHTA NOJIEPKUBACTCS TTOCTOSHHBIM.

npobKa - l

=
!

Puc. 1 Puc. 2 Puc. 3

3apsokeHHplld  koHAeHcatop (), =1 Mx® BKIOYEH B K
MOCIIEIOBATENbHYO  Lenb M3 pesucropa R=300 Om, (, C,
HE3apsLKEHHOTO KOHJIEHCATOPa C, =2 Mx® u

pasomkHyToro kimoda K (cM. pucyHok). ITocie 3aMbIkanus —r—:lj
KII0Ya B [eNHM BBHIJCTSIETCS KOJHYECTBO  TEIUIOTHI R

0 =30 M. Yemy paBHO IepBOHAYATIBHOE HANPsDKEHUE Ha KoHaeHcarope Ci?

3HaueHUS DSHEPTUH OJJEKTPOHA B AaTOME BOJOPOAA 3aJaroTcs  (opMyson
-13,65B  _
E =———,n=1,2,3, ... Ilpu nepexoje c BEPXHEro ypOBHs SHEPIUU Ha

n 2
n

HYDKHHUEA aToM n3ny4vaeT GoToH. [lepexopl ¢ BEpXHUX YPOBHEH Ha YPOBEHb € 7 =1
o0pasyrot ceputo Jlaiimana; Ha ypoBeHb ¢ n =2 — ceputo banbmepa; Ha ypoBEeHb C
n=3 — cepuro [lammena u T.n. Haiinnte oTHOmEHHE [} MHHUMAIBHON YacTOTHI
¢dorona B cepumn banbmepa k MakcuMabHOH acToTe oToHa B cepun [lamena.
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CucreMa oeHHBAHHS IK3aMeHAIMOHHOM paﬁOTbI mno (lmsmce

3apnanus 1-27

3a mpaBUIIBHBINA OTBET Ha Kakaoe u3 3aaanuit 1-5, 8§-10, 13-16, 19-21, 23
n 25-27 craButes mo 1 6amty. OTH 3aaHMS CUUTAIOTCS BBITOJHEHHBIMU BEpHO,
€CJIM IPAaBUJILHO YKa3aHbl TpeOyemast nudpa Ui 4ucio.

Kaxxmoe u3 3amanwmii 6, 7, 11, 12, 17, 18, 22 u 24 onennBaerca B 2 Oamia,
ecIM BEpHO yKa3aHBI oba JJIeMeHTa OTBeTa; B | Oami, eciam HOIMyIIeHa OXHA
ommo6ka; B 0 6ayutoB, eciu 00a 31IeMeHTa yKka3aHsl HeBepHO. Ecim yka3aHo Gonee
JBYX OIEMEHTOB (B TOM 4HCIE, BO3MOXHO, U TpPaBUIIbHbIE) WM OTBET
orcyTcTByeT — 0 Gamios.

Ne 3aganus Otser | Ne 3amanus OtBeT
1 3 15 6
2 2 16 3
3 7,5 17 23
4 0,3 18 13
5 4 19 3
6 32 20 1
7 41 21 2
8 3 22 13
9 2 23 2
10 90 24 24 umm 42
11 32 25 0,2
12 42 26 0
13 4 27 1
14 3

KPUTEPUM OLIEHKY BBITIOJTHEHU A 3ATAHUI
C PA3BEPHYTBIM OTBETOM

Pemenusa 3amanuit 28-32 wyactu 2 (¢ pa3BEPHYTHIM OTBETOM) OLIEHHBAIOTCS
JKCNepTHOH koMmuccueit. Ha ocHoBe kpuTepues, IPEACTaBIEHHBIX B IPUBEIEHHBIX
HIDKE TaOIMIaxX, 3a BBIIOTHEHHE KaXIOTO 33JaHMS B 3aBUCHMOCTH OT IOTHOTHI
1 IIPaBIJIGHOCTH TAHHOTO YYaIIMCs OTBeTa BEICTaBiIeTcs oT 0 1o 3 6amios.
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Henocpenctsenno HaJ HETIOABUKHO 3aKperuIEHHON
IPOBOJIOYHON KAaTyIIKOM Ha €€ OCH Ha IPYKUHE IOJBEILEH
MOJIOCOBOM MarHuT (cM. pucyHok). Kyna HauHET aBurartbcs S
MarHuT cpasy TIocie 3aMbIKaHus Kimoua? OTBET TMOSCHHTE,
yKa3aB, Kakue (HU3MYECKHE SABIEHHS U  3aKOHBI  BEI N

HCIIOIB30BaIH IS OOBICHEHHS.

Bo3moxHoe perienue

1. Korza o4 pa3oMKHYT, TOKa B KaTyIIKE HET, MarHUT BHCHUT HETIOJBIDKHO,
U TIpY’KHHA PACTAHYTA.
2. Tlocme 3aMBIKaHUS KITIOYA B KaTyIIKe IMOTEYET TOK (OT + K — MCTOYHHUKA
HaINpsHKEHNS) ¥ WHIYKIHS MarHUTHOTO TS KaTyIIKH (BOIM3M €€ ocH) OymeT
HarpaeJieHa BHU3 (IIpaBUJIO OypaBuMKa).
3. Karymka ¢ TOKOM aHajoOruyHa IOJOCOBOMY MAarHUTY, CEBEPHBIH IOJIIOC
KOTOPOTO B JAHHOM CITydae PAacIIONIOKEH y € HIDKHETO TOPHA, a FOXKHBINA —
y BepxHero. IIockosbKy pasHOMMEHHBIE IOJIIOCA MAarHUTOB HPUTSTUBAIOTCS
JIPYT K JIPYTY, MarHut OyeT NPUTITUBAThCS K KAaTyIIKe (OMycKaThCsl BHU3)

KpuTepun oneHHBaHMS BHIITOJTHEHHUS 33 JaHHU banbt
IIpuBeneHo  momHOE  IPaBUIBHOE  pEIICHHE,  BKIIOYAIOILEE 3
IIPaBWIBHBIH OTBET (B JaHHOM CIy4ae: YKA3aHO Hanpasienue
08UdICeHUs MazHuma) ¥ UCUYEPIIBIBAIONINE BEPHBIE PAcCyKIEHUS C
HOpsAMBIM yKa3aHHEM HAONI0JaeMbIX SBICHHN U 3aKOHOB (B JaHHOM
Cllydae: onpeoeieno HanpagienHue MmoKa uepe3 KAMmywiKy nocie
3aMbIKAHUA KIOYA U HANpagienue UHOYKYuu MASHUMHO20 NOJA
60NU3U GepXHE20 MOPYa KAMYWKU C YKA3aHUeM HA UCHOTb3YeMble
npasuna, npoeedeHa aHaN02Us C 63auUMOOeliCmEUuemM 08yxX NOCHOSHHbIX
MASHUMOB)
JlaH TpaBUIBHBIN OTBET, M NPHUBEACHO OOBSACHEHHE, HO B PEIICHUH 2
HIMEIOTCS OMH WJIM HECKOJIBKO U3 CIEAYIOIIUX HEJIOCTATKOB.

B 00bsCHEHHMHM HE YKa3aHO WJIM HE HCIOJb3YeTCsl OJHO U3
(bI3U9IeCKUX SBICHHI, CBOICTB, ONpENCICHUH WIH OJUH U3 3aKOHOB
(hopMym), HEOOXOAUMBIX Il TOJHOTO BEPHOTO OOBSCHEHHUSL.
(YTBepxneHue, jexariee B OCHOBE OOBSICHCHHUS, HE MOAKPEIUICHO
COOTBETCTBYIOLIMM 3aKOHOM, CBOWCTBOM, SIBICHHEM, OMNPEICICHUEM
U T.IL.)
1 (MJIN)

Vka3aHbl Bce HEOOXOOUMBIC IJIsi OOBSCHCHMS SIBICHHS W 3aKOHBL,
3aKOHOMEPHOCTH, HO B HUX COJEPKUTCS OUH JIOTHIECKUHA HETOUET.
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u (UJI1)
B pemeHnn MMEIOTCS JHITHHE 3alUCH, HE BXOJINIUE B pEINCHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTIENICHBI OT peIIeHHs (He
3a4EPKHYTHI; HE 3aKIIOYCHBI B CKOOKH, PaMKy U T.I1.).

U (UJIN)
B pemeHuH WMeeTCS HETOYHOCTh B YKa3aHMM Ha OJHO U3
(u3MYEeCKUX SBJICHUH, CBOWCTB, OIpEJEICHUH, 3aKOHOB (dopmydn),
HEOOXOJMMBIX JUIS IOJHOTO BEPHOTO O0BSCHEHUS
IpencraBieHo pelIeHNE, COOTBETCTBYIONICE OMHOMY U3 CIICIYIOIINX 1
Clly4aes.
JlaH TpaBWIBHBIA OTBET Ha BONPOC 3aJaHUsl, W NPUBEICHO
00BsICHEHHE, HO B HEM He yKa3aHBl JBa SIBICHUS WIH (QUIMYCCKUX
3aKOHA, HEOOXOUMBIX JUIS TTOJTHOTO BEPHOTO OOBSICHEHUS.

W
VYka3aHbl Bce HEOOXOIUMBIE JJIsi OOBSCHEHHS SBICHHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOIUECS PACCYXKIICHUs, HalpaBJICHHBIC Ha
MOJTy4eHUE OTBETA Ha BOIPOC 3a/1aHKs, HE JOBEIEHBI 10 KOHIIA.
Wi

VYka3aHbl Bce HEOOXOIUMBIC i OOBSICHEHHS SBICHHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO HMCIOIINECS PACCYKACHHS, IPHBOJIIIEC
K OTBETY, COAeprKaT OMIHOKN.

nim
VYka3aHbl He BCe HEOOXOIMMBIC sl OOBSICHEHHUS SIBICHHS W 3aKOHBL,
3aKOHOMEPHOCTH, HO UMEIOTCS BEPHBIE PACCYXKIECHHUs, HAIIPABICHHbBIE
HAa pelICHUE 3a]1a4U
Bcee ciydau pelieHust, KOTOPbIE HE COOTBETCTBYIOT BBIILIEYKA3aHHBIM 0

KPHUTEPHUSM BBICTABJICHHS OLICHOK B 1, 2, 3 bamma

Ha rpanume pasgena AByX HECMEIIMBAIOIIUXCS
N 3
KUJKOCTEH, UMEIOIKUX WIOTHOCTH P, =900 Kr/m o
1
U p, =3p,, IaBaeT WapukK (cM. pucyHok). Kaxoit
JIOJDKHA OBITH TUIOTHOCTH IIApUKa P, YTOOBI BBIIIC
TpaHMIBl pa3fena >XUIKOCTeH Obula OfHA TPETh p2

ero oonéma?

BosmoikHoe pemenue

Mapuk n sxunkoctu HenmonswxHbl B MCO, cBszanHOi ¢ 3emnéil. B stom
cllyqae, Kak clelyeT u3 BToporo 3akoHa HploToHa, cuma Apxumena,
JeHCTByomas Ha IIAPUK, YPaBHOBEIIMBAET ICHCTBYIONIYI0 Ha HETO CHILy
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v V.
1 2
P +p, =p. (D
v +V, v+,
HOJ'II/I 06LéMa Luapm(a, HaxXogsuecs BBIIEC W HUXKE l"paHI/IHI)I pa31:[ena

)KH,HKOCTGP’I, CBsA3aHbl COOTHOIICHUEM
Vl V2

L= @)
n+vy, 7+,
Pemrast cucremy ypaBHenuii (1)—(2), moxydaem:
Vi _ PP
N+, py=p
ITo ycnoButo 3amauu L -1 TaK 4To PP 1 OTKyza
Vi+V, 3° p,—p; 3’
1 7 3
p :E(pI +2p,) =3P =2100 xr/m’.
Ortser: p=2100 kr/™’
Kputepuu orieHnBaHHs BHITOJTHEHUS 33 aHAS Banst
IIpuBeneHo nosiHOE pelleHe, BKI0YAtoIee CASAYIONINE AIEMEHTHI: 3

I) 3ammcansl  TONOXKEHHS  TEOpUH H  (pU3MUECKHE  3aKOHEI,
3aKOHOMEPHOCTH, IPUMEHECHHE KOTOPBIX HEOOXOMMMO IS PEeIICHUS
3a/1a4y BBIOPAHHBIM CIIOCOOOM (B JJAHHOM Clly4ae: 3aKOH Apxumeda u
emopoti 3akon Hviomonay);

II) ommcansl Bce BHOBb BBOJAWMBIE B pEIICHHH OyKBEHHBIC
0003HaYeHUST (HUNIECKUX BEIUYUH (3@ ucKmouenuem 0003HaueHull
KoHcmanm, ykazawuwlx 6 eapuanme KHUM, ob6osnavenuii eenuyum,
UCROTb3YeMbIX 6 VCI06UU 3a0aul, U CMAHOADMHBIX 0603HAYeHUil
8eUYUH, UCNOTLIYEeMbIX NPU HANUCAHUYU PUSUYECKUX 3AKOHOS);

III) mpoBeneHsl HEOOXOAMMBIE MaTeMaTHYECKHE NpeoOpa3oBaHUs U
pacy€rel, MNPUBOIAIIME K MPABWILHOMY YHCIOBOMY  OTBETY
(mormyckaercsi  pemIeHHe IO  YacTsAM» C  MPOMEXYTOYHBIMHU
BBIYHCIICHUSIMH);

IV) npencraBieH npaBWIbHBIA OTBET C YKa3aHUEM €IMHUI] U3MEPCHUS
HMCKOMOU BEJTHMYHHBI

[IpaBUIbHO 3amMcaHbl BCe HEOOXOAMMBIC IIOJOKEHHS TEOPHH, 2
(u3nueckue 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBEICHBI HEOOXOANMBIE
npeobpazoBanma. Ho MMeroTcss OWH WM HECKOJIIBKO M3 CJIEAYIOMINX
HEZIOCTATKOB.

3anucu, COOTBETCTBYIOIIME IyHKTY II, mpejicTaBieHbl HE B IOJIHOM
00BEME UM OTCYTCTBYIOT.

txectu: p,V,g+p,V,g=p(V, +V. 3nece ¥y u V, — COOTBETCTBEHHO
PVig+parg=p(V 2)g (n ! 2 3/ech W Jajiee CTaHAApPTHHIMH CHMTAIOTCS OOO3HAYEHHS, NMPUHATHIE B KOAM(BUKATOPE DIEMEHTOB

COICPIKaHUA U 'I‘pC6OBaHI/If/i K YPOBHIO IIOATOTOBKH BBIITYCKHUKOB 06H.ICO6pa3OBaTCJ'lI:HI>IX y‘-lpC)KZ[CHI/Iﬁ

00BEMBI IIApUKa, HAXOISIINECS BBIIIIE U HUKE TPAHUIIBI pa3aena). OTcooa:

JUIA IPOBEACHUA €IUHOI'0 rocy 1apCTBEHHOI'O 3K3aMEHa I10 (1)1/[3PIK€.
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n (M)
B pelieHHu WMEIOTCS JIMIIHUE 3alKCH, HEe BXOJIIUE B PEUICHUE
(BO3MOXXHO, HEBEpHBIC), KOTOpbIC HE OTHCICHBI OT pellcHUs (He
3a4E€PKHYTHI; HE 3aKJIIOYCHBI B CKOOKH, PaMKy U T.I1.).

U (UJIN)
B HeoOXOOMMBIX  MaTeMaTHYeCKUX  MNpeoOpa3soBaHUAX  WIH
BBIUMCIICHUSX JIOMYUICHbl OMIMOKM, U (WIM) B MaTEeMaTHYECKHX
npeoOpa30BaHUAX/BBIUMCICHUAX MPOIMYIICHBI JIOTHYECKH BaKHBIC
TIary.

" (WIN)
OtcyrcTByeT nyHKT [V, win B HEM JlonyIieHa omuoka (B TOM 4Kcie B
3aIMCH eIWHIII U3MEPECHUS BEITMUUHBI)

IIpencTaBneHsl 3alHCH, COOTBETCTBYIONIME OJHOMY U3 CIEMYHOLINX
CITyJaeB.
IIpencraBieHbl TONBKO TMONOXKEHUS ¥ (OPMYINBI, BEIPAXKAIOIINE
(u3nueckue 3aKOHbI, NPHMECHEHHE KOTOPBIX HEOOXOAMMO JUIst
peleHnst TaHHOW 3ajaud, 0e3 KaKux-Tu00 MpeoOpasoBaHHWl C HUX
HCIIOIb30BaHUEM, HAIIPABIICHHBIX Ha PEIICHUE 3a/1a9H.

50051
B pemennn orcyrctByer OJJHA u3 ncxonssix Gpopmyi, HeoOXoaumas
JUISL pelIeHNs TaHHOU 3aJa4d (WM yTBEpXKCHHUE, JIekKallee B OCHOBE
pelIeHns), HO TPHUCYTCTBYIOT JIOTHYECKH BEpHBIC IIPeoOpa3oBaHUS C
MUMEIOIIMMUCS (POPMYITaMH, HalpaBJICHHbIC Ha pEIICHHE 3aJadH.

W
B OJIHOM w3 wmcxommeix (opMys, HEOOXOTMMBIX Ui peIleHHs
JAHHOI 3ama4n (MM B YTBEPXKICHHUH, JISKAIIEM B OCHOBE PEIICHUS),
JONylleHa omMOKa, HO TIPUCYTCTBYIOT JIOTHYECKH BEpHbIE
npeoOpa3oBaHUA C HMEIOMUMHUCST (OpMyJIaMH, HaIllpaBICHHBIC Ha
pelIeHne 3a1a4un

Bce ciyvau pelieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Gama

B kamepe, 3amonHeHHOM asoroM, mpu Temmeparype T, =300 K

OTKPBITHIN IUIMHApUYECKuil cocyn (cm. puc. 1). Bricota cocyna

HaXOJUTCs
L =50 cm.

Cocyn TIOTHO 3aKpBIBAIOT I[IIMHAPHYECKOH MPOOKOH W OXJIaXTaroT [0
Temneparypsl 7;. B pesynbTare paccTossHUE OT JHa cocyja A0 HH3a IPOOKU
cTaHoBUTCS paBHBIM A =40 cM (cM. puc. 2). 3aTeM cOCyJ HarpeBarT 0
HepBOHAYANEHON TemmepaTypsl 7). PaccTostHHMEe OT AHA cocyma 1O HHU3a MPOOKH
IIPH 3TOH TeMIeparype CTaHOBUTCS paBHBIM H =46 cm (cM. puc. 3). Uemy paBHa
temneparypa 7,? BemuuuHy cunmbl TpeHHs MeXIy MPOOKONH M CTEHKaMH CoCyza
CUMTAaTh OJMHAKOBOH IMpH ABIXCHWU MPOOKH BHU3 M BBepx. Maccoll mpoOKu
npeHeOpeds. JaBiieHne a30Ta B KaMepe BO BpeMsI SKCIEPUMEHTA MOJJIePIKUBACTCS

IIOCTOSAHHBIM.
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npooKa - l

T,

=
~

Puc. 1 Puc. 2 Puc. 3

Bo3moxHoe perieHue

1. I[lycTh po — naBIEHUE a30Ta B KaMePE;

P1 — AaBJICHUE B COCY/IE B CUTyallud Ha pHC. 2;

P2 — JABICHUE B cocyie IpU TeMiepaType Ty B KOHIE OIbITA;

S — nyo1maab TOPU30HTAIILHOTO CEYEHUS COoCy1a.
2. IlapameTpsl a3oTa B cocylne B TEPBOHAYAIBHOM COCTOSHHUM M TpU
Temneparype 1) CBsS3aHbl PaBEHCTBOM, CJIEIAYIOIIMM U3  YPaBHEHUS
Knaneiipona — Menneneesa:
RS _PoLS e p=p LT

T, = T, > YAa py=Ppy 7 TO'

VYcnoBue paBHOBecHs TPOOKU Mpu Temieparype 7:
PoS = Fyy = 1S =0, otkyna F, =(py = p))S.

L 1

3. ITapametpsl a30Ta B COCyJie B IEPBOHAYAIBHOM M KOHEYHOM COCTOSIHHSX
TOXKE€ CBSI3aHbl PAaBEHCTBOM, CIeAyIOUIMM U3 YypaBHeHus Kianelipona -
Menneneena:
D HS  pyLS

Ty Ty
VYcnoBue paBHOBeCHS MTPOOKU B KOHEYHOM COCTOSHUU:
D2S —Fp, = ppS =0,

L
s OTKYAA Py =Py -

OTKy/Ia
F L T
=Pot—2=po+Po—P1=2P0— D1 =2D0— Do~ —.
P2=Po S PoTPo—P1=<«Py—P1=+«Po~ Po n T,
4. TlpupaBHuBas APYT APYTY ABA BHIPAKEHUS IS po, IOTyYaEM PaBEHCTBO
L_, LT
H " h'T,

Orcrona: T} =T, ~%~(2—%jz219 K.

OtBet: 71 =219 K
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KpI/ITepI/II/I OLCHHMBAHM BBINIOJIHCHUS 3aJaHUs

banner

[IpuBeneHO MONHOE pelIeHNe, BKITIOYAIOIIEee CIISYIONINE 3JIEMEHTHI:

[) 3ammcaHBl TONOXKCHUS TEOpUHM W (QU3MYECKHE  3aKOHEL,
3aKOHOMEPHOCTH, MPUMEHCHUE KOTOPBIX HEOOXOIMMO ISl PEIICHUS
3a1a4d  BHIOpDAaHHBIM CTOcoOOM (B HAaHHOM CIydae: )pasHenue
Knaneiipona — Menoeneesa,; ycnosue pasHogecusi mena, O8UNCYUe20Cs
NOCIYNamenbHo);

II) omucanel Bce BHOBb BBOIMMBIC B DCIICHUH OYKBCHHBIC
o0o3HaueHUs] (HU3NIECKUX BEIUUUH (3@ UCKTIOUeHuem 0003HaueHull
KOHCmawnm, ykasauuwix ¢ eapuanme KHUM, 0603Hauenutl, ucnonvzyemvix
68 YCIL08UU 300aul, U CMAHOAPMHBIX 0003HAYEHUT 6EIUNUH, UCHOIb3YEMbIX
npU HANUCAHUU PUBUYECKUX 3AKOHOB);

III) mpoBeneHEl HEOOXOAWMBIC MaTeMaTHYECKHE HPEoOpa3oBaHUSA H
pacu€Thl, TPUBOMAIINEC K IPABIJIBHOMY YHCIOBOMY  OTBETY
(momyckaercss  pemIeHHE «I0 4YacTAM» C  MPOMEXYTOYHBIMH
BBIYHCIICHUSIMH);

IV) npencrapieH NpaBHIIBHBIN OTBET C YKa3aHHEM €IIHHUIl H3MEPCHUS
HCKOMOW BEJIMYHMHBI

3

IIpaBunbHO 3ammcaHbl BCe HEOOXOMUMBIE TIOJOXKEHHS TEOPHUH,
(u3HYecKUe 3aKOHBI, 3aKOHOMEPHOCTH, U IMPOBEICHBI HEOOXOANMBIC
npeobpa3zoBanusi. Ho numeroTcsi oOuH MM HECKOJIBKO M3 CIIEAYIOIIUX
HEI0CTAaTKOB.

3amucy, COOTBETCTBYIOLIME MyHKTY II, mpencraBieHbl HE B IOJIHOM
00bEME HIIH OTCYTCTBYIOT.

U (UJIN)
B pemenun nMmeroTcs JMIIHME 3allUCH, HE BXOAALIME B peIleHHE
(BO3MOXHO, HEBEpHBIE), KOTOpbIE HE OTJAEJCHBI OT pelieHus (He
3a4€pKHYTHI; HE 3aKIIOUSHBI B CKOOKH, PAMKY U T.I1.).

U (UJIN)
B HeoOXomuMbBIX ~ MaTeMaTH4ecKuX  NpeoOpa3oBaHUSAX  WIH
BBIUMCIICHUSAX JIOMYUICHbI OMIMOKKA, U (WIM) B MaTeMaTHYECKUX
peoOpPa30BAHIAX/BEUUCICHUAX MPOIYIIEHBl JIOTHYECKH Ba)KHBIC
IIary.

" (NJIN)
OtcytcrByeT yHKT [V, viu B HEM HomylieHa omnoOKa (B TOM YHCIe B
3aIHCH eAWHHI] H3MEPEHUSI BEITIMUHHBI)

IIpencTaBieHsl 3alKCH, COOTBETCTBYIOIINE OJHOMY W3 CIETYIOLIUX
CITy4aeB.

IIpencraBieHbl TONBKO MOJNOXKEHUS W (OPMYINBL, BEIPAXKAIOIINE
(u3nueckue 3aKOHbI, NPHUMEHEHHE KOTOPBIX HEOOXOAMMO  JUIst
pelreHuss TaHHOM 3amaud, 0e3 Kakux-THOO IIpeoOpa3oBaHUM ¢ WX
HCIIOTIb30BaHIEM, HAITPABICHHBIX HA PEIICHUE 3a/1aul
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i
B pemenun orcytetByet OJIHA 13 MCXOAHBIX (HopMyli, HEOOXOaHMAas
JUISL peLICHHs TAaHHOMW 3aa4d (WM YTBEPXKICHHUE, JIe)Kallee B OCHOBE
pelIeHH s1), HO MPUCYTCTBYIOT JIOTHYESCKH BEPHBIC MPeoOpa3oBaHHs C
uMeroImMucs GpopMyaMu, HalpaBIICHHBIC HA PEIICHUE 3a]a9H.

NI
B OJIHOM wu3 uCXOmHBIX (OPMyIN, HEOOXOMMMBIX JUISl PEIICHHUS
JAHHOH 3a7a4n (WM B YTBEPXKICHHUH, JICKAIIEM B OCHOBE PEILICHUS),
JIONyIIIeHa ~ OMMOKa, HO  TPUCYTCTBYIOT  JIOTUYECKH  BEPHBIC
npeoOpa3oBaHUs C HMCIOMUMHUCT (OpMyNIaMH, HalpaBICHHBIC Ha
pelIeHre 3a1a4un

Bce ciydan penieHus, KOTOpPbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTEPUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaa

3apspkeHHbelit  koHneHcatop €, =1 Mk® BrmOYEH B K
IOCIEI0BATENbHY 0 Lenb M3  pesucropa R=300 Om, C, G,
HE3apsKEHHOTO KOHJIEHCAaTOpa C, =2 ux® u

pazomkHyToro kimoua K (cM. pucynok). ITocne 3ampikanust —r—:lj
KII0Ya B IIEIM  BBINENSETCS KOJMYECTBO  TEIUIOTHI R

0 =30 m/x. Yemy paBHO TIepBOHAYAIbHOE HANpsDKEHUE Ha KoHaeHcaTope C?

Bo3smoxHOe pelieHue
1. IlepBonauanbHbIi 3apsn koHaeHCcaTopa g = CU.
2. B pesynpraTe mepe3apsIkd KOHACHCATOPOB IOCIE 3aMbIKaHMS KI0Ya MX
3apsi/Ibl PaBHBI COOTBETCTBEHHO ¢ U ¢, IPUUEM ¢ + ¢, = C,U @)
(10 3aKOHY COXpaHEHUs AIEKTPUUECKOTro 3apsaa).
3. B pesymbrare mepe3apsAKH Ha KOHAEHCATOpaxX YCTaHABIMBAIOTCS
O/IMHAKOBBIC HAMPSOKEHUS, TaK KaK TOK B LIEMH NpPEeKpallaeTcsl U HaIpsKCHHE
Ha pe3ucTope R cTaHOBUTCS paBHBIM HyJIt0. [ToaTomy

1.2 @)

Cl C2
4. Tlo 3aKOHY COXpPAHCHUSI DHCPIrUU BBIACIMBLICCCSA B LCHU KOJHUYCCTBO
TCIJIOTBI PaBHO Pa3HOCTHU 3HAYCHUMN OHEPIruu KOHACHCATOPOB B HaA4YaJIbHOM H

v (4, al) o
2 2C, 2C,
Pemast cucremy ypasHenuii (1)—(3), mosrydaem:
20(C,+C,) _ [2:30-10°(10° +2-10)
cc, 10°.2.10°
Otset: U=300 B

KOHEYHOM COCTOSHUAX: (Q =

=300B.
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Kpurtepuu orieHuBaHMs BBITOTHEHUSI 3aJaHUS Basmer
[IpuBeneHo MosHOE peleHre, BKIYAOLIEe CIeAYIOIINUE JIEMEHTHI: 3
I) 3ammcanbl  TONOXKEHUS  TEOPUH M (PU3MYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, OPUMCHEHHE KOTOPBIX HEOOXOIMMO JUIS PEIICHHUS
3a/la4d BBIOPAHHBIM CIIOCOOOM (B JTaHHOM Cllydae: gopmyna cessu
3apA0a KOHOEHCAmopa ¢ HANpSdCeHueM, 3aKOH COXPaHeHus 3apaod,
saxon Oma 01 yuacmKa yenu u 3aKoH COXPaHeHus JHepeulLl);
II) onwmcaHel Bce BHOBb BBOIUMBIE B PCHICHUU OyKBCHHBIC
0003HaUYCHUsT (U3NYECCKUX BEIMYHMH (3@ UCKTIOUeHueM 0003HaAYeHUll
KOHCcmaum, ykazauwvlx 6 eapuanme KHUM, obosnaueHuu eenuuuH,
UCNONIL3YEMbIX 6 YCI08UU 3a0ayu, U CMAHOAPMHBIX 0003HAYEHUU
BENIUYUH, UCNONIL3YEMbIX NPU HANUCAHUU PUIULECKUX 3AKOHO8);
IIT) npoBeneHbl HEOOXOAMMBIC MAaTEMAaTHYECKHE IPEOOpa3oOBaHUS U
pacuérel, TMPHUBONAMIME K TPABWIBHOMY YHCIOBOMY  OTBETY
(momyckaeTcss  pelICHHUE  «IMO  YacTAM» C  MPOMEXYTOYHBIMH
BBIYHCIICHUSIMHU );
IV) mpencrasiieH NpaBUIBHBIA OTBET C YKa3aHUEM €TUHHL U3MEPEHHUS
HMCKOMOH BEJIMYMHBI
[IpaBunbHO 3ammcaHbl BCe HEOOXOAWMBIE TIONOXKEHHS TEOPHH, 2
(bu3nUecKre 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEACHBI HEOOXOAUMBIC
npeoOpazoBanus. Ho nmerorcss ofuH WM HECKOJIBKO U3 CIEAYIOIIUX
HEIOCTaTKOB.

3amucH, COOTBETCTBYIOIIUE MyHKTY II, mMpeacTaBieHbl HE B TOJHOM
00BEME WM OTCYTCTBYIOT.

" (M)
B pemreHny WMEIOTCS JNWITHHE 3allUCH, HE BXOJASANIME B peEIICHHE
(BO3MOXXHO, HEBEpHBIC), KOTOPBIC HE OTICICHBI OT pelIeHus (He
3au€pKHYTBI; HE 3aKJIFOUEHBI B CKOOKH, PAMKY H T.I1.).

U (UJIN)
B HeoOXOmUMBIX  MaTeMaTW4ecKuX  NpeoOpa3oBaHUAX  HIIH
BBIYHCIICHUSIX JIONMYIICHBl OIMMOKK, ¥ (WIM) B MaTeMaTHYCCKUX
npeoOpPa3oBaHUSX/BBIUMCICHUSAX IPOMYIICHBI JIOTHYCCKH BaXKHBIC
IIard.

U (WIN)
OtcytcTByeT MyHKT 1V, nin B HEM JomyIieHa onnOKa (B TOM YHCIE B
3aIliUCH eIMHHLl H3MEPEHUS] BEJTMUNHBI)
IpencraBieHbl 3alMCH, COOTBETCTBYIOLIME OTHOMY W3 CIEAYHOLINX 1
CITydaeB.
[IpencraBieHbl TONBKO TIONOXKEHHS U (HOPMYIIBI, BBIPAXKAOIIHE
(Gu3NYeCKre 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAMMO st
pelleHusl JaHHOW 3ajaud, 0e3 Kakux-TMOo mpeodpa3oBaHUil ¢ WX
WCTIOJIb30BaHNEM, HAMPABJICHHBIX HA PEIICHHE 3a/1a41
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50071
B pemennu orcytctByer OJIHA 13 ucxoaubix hopmyit, HeoOXoaumMas
JUIsL pelIeHHs JaHHOW 3amaun (WM YTBEPXKICHHUE, JiekKallee B OCHOBE
pelieHns), HO MPUCYTCTBYIOT JIOTHYECKH BEPHBIC MPeoOpa3oBaHHS C
AMEROIIMHUCS PopMyIaMu, HallpaBJICHHBIC HAa PEIICHUE 3a1auu.

I
B OJIHOM u3 mcxombix (GOPMYT, HEOOXOIMUMBIX Ui PEIICHHS
JAHHOM 3a7a4n (WId B YTBEPXKICHHUH, JISKAIIEM B OCHOBE PEILCHUS),
JIOMyIIeHa  OMMOKa, HO TPUCYTCTBYIOT  JIOTHYECKH  BEpHBIC
npeoOpa3oBaHUs C HMMCIOMUMHCT (OPMYJIaMH, HalpaBICHHBIC Ha
pelieHue 3a1auu
Bce ciydan penieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0

KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oauia

3HavyeHus SHEPTUH NEKTPOHA B aTOME BOAOPOAA 3a1atoTcs GopMyJIoi

—-13,69B
En = 2

n

HIDKHIH aTOM m3iTy4aeT ¢poToH. Ilepexosl ¢ BepXHUX ypOBHEH Ha ypOBEHb ¢ 1 =1
o0pasytoT cepuro JlaiimaHa; Ha ypoBeHb ¢ n =2 — cepuro banbMmepa; Ha ypoBeHb ¢
n=3 — ceputo [lamena u 1.n. Haiimute oTHOUICHHWE  MHHAMAIBHON YacCTOTHI
(oroHa B cepun bampmepa k MakcHMaIbHOM YacToTe poTOHA B cepun [lamena.

,n=1,2,3, ... Ilpu nepexone c BEpXHEro ypoBHs 3HEPIruU Ha

Bo3moskHOe peuicHue

YacroTa (OTOHA CBA3aHA C €r0 SHEPruel paBeHcTBoM /v = E, rj1e h — mocTosHHas
IInanka. B cepun banemepa JHEPrust (oroHa paBHa
E, —E, rnen=3,4, ... Asanoruyno B cepur Ilamena sueprus poroHa pasHa
E —E, tnen=4,5,...

Yacrora ¢oTtoHa B cepun bamsmepa OyfeT MHHIMaIBLHOW NIPH YCIOBHHU IIEpexofa

¢ 3-ro ypoBHi, YacTtoTa (OoTOHa B cepum [lameHa OymeT MakCHMaJbHOH IpH
NIepeX0JIe ¢ CaMOro BBICOKOTI'O (7 = 00) YPOBHSL.

B cepun banemepa smeprus ¢orona papua £, —E,, rae n =3, 4, ... . AHanOrm4so
B cepuu Ilamena sueprus gotona papHa £, —E,, rnen=4,5, ...
TTosTomy
1o
-E 2
ﬁ: 3 2 _ 2 3 — 1’25
E -E, 1 _ 0
32

Ortser: =125
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Kpurepun onieHMBaHMs BBHITIOTHEHUS 3aJaHUS bammsr
HpI/IBeIIeHO TIOJTHOC PEIICHUEC, BKITFOYAIOIIECES CICAYIOMINEC DJIEMECHTBI: 3

) 3ampcaHbl  TONOXKEHWS ~ TEOPHH W (U3WYECKWE  3aKOHEL,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOMMMO i pELIeHHs
3aa4nd BBIOpAaHHBIM CIHOCOOOM (B HAHHOM CIydae: ewipadsiceHue O
oHepeuu Qomona, nocmynamer bopa, ycnoeus maxcumanbHocmu u
MUHUMATLHOCMU YACMOM);,

IT) onMcanbl Bce BHOBb BBOJUMBIC B PEUICHUH OYKBEHHbIC 00O3HAYCHHUS
(U3UYECKUX BENMMYUH (3a UCKMIOYeHUeM 0003HAYeHUll KOHCMAHM,
ykazauuvlx 6 eapuanme KUM, o6o3nauenuii 6enuyuH, UCHONb3YEMbIX
6 ycnosuu 3a0ayu, U CMaHOapmHbIX 0O03HAYEHUU BeNUYUH, UCHOTb3YeMbIX
npu Hanucanuu PuUIecKUx 3aK0H08);

IIT) mpoBeneHBI  HEOOXOAMMEBIE MaTEMaTHUECKHE MpPeoOpa3oBaHUS W
Pacy€Thl, MPUBOASAIINE K IPABIIIBHOMY YHCIOBOMY OTBETY (IOITyCKaeTcs
pelIeHHe «II0 YaCTAM» C MPOMEKYTOUHBIMU BBIYUCIECHUAMH);

IV) mpescTaBieH NpaBHIBGHBII OTBET

IIpencraBneHsl 3amucH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOIIUX 1
CITyJaeB.
IIpencraBneHbl TONBKO TMONOXKEHUs U (OPMyIBI, BBIpaXKaroIlUe
(usnyecKkue 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO AN pElIeHHs
JTAHHOW 3aj1a4uu, 0e3 Kakux-I10o0 MpeoOpa3oBaHUil C HX HCIOJIb30BaHHEM,
HAaIpaBJICHHbIX Ha pEeIICHHUE 3a/1a4H.

W
B pemennu orcyrctByer OJJHA u3 ncxomssix (opmynd, HeoOXoaumas
JUld pelleHUs] JaHHOW 3ajaud (WIM YTBEPXKICHUE, JISKAIEee B OCHOBE
pelleHns), HO TPUCYTCTBYIOT JIOTHYECKH BepHBIE IPeoOpa3oBaHMs C
UMeEIoIUMUCS (hOopMyIaMHy, HallpaBIeHHbIE HA pEeLIeHHE 3aJauH.

nJm
B OJIHOM u3 ncxomHsIx (hopMys, HEOOXOIUMBIX JUIS PEIIeHUsS TaHHOH
3a7a4u (UK B YTBEP:KICHHUH, JIEXKAIIEM B OCHOBE PELICHHMs), AOIMyIIeHa
ommOKa, HO TPHCYTCTBYIOT JIOTMYECKH BEpHBIC IPeoOpa3oBaHUS C
MUMEIOIIMUCS ()OPMYIIaMH, HalpaBJIeHHbIE Ha pelIeHNe 3a1auH

IIpaBunbHO  3amMcaHBl BCE€ HEOOXOAMMBIE TIOJNIOKEHHS TEOpHH, 2
(u3uyecKkue 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBEACHBI HEOOXOANMEIE
npeobpazoBanmsa. Ho WMEIOTCS OOWH WM HECKOIBKO W3 CIEMYIONIHUX
HEJIOCTaTKOB.

3amucu, COOTBETCTBYyomMe IyHKTY I, mpeicraBieHbl He B IIOJIHOM
00BEME HITH OTCYTCTBYIOT.

" (MJIN)
B pemeHunm uMeroTCs IHIIHHE 3alMCH, HE BXOAAIINE B peEIICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTACHCHBI OT pEIIeHHS (He
3a4EpKHYTHI; HE 3aKJIFOYCHBI B CKOOKH, paMKy U T.II.).

" (MJIN)
B HEoOX0oIMMBIX MaTeMaTHYECKUX MPeoOpa3oBaHMAX WM BBIYHCICHHAX
JONYIIeHBl OMMOKH, W (WJIM) B MaTeMaTHYECKHX MpeoOpa3oBaHUIX/
BBIYHCIICHUSX MPOIMYLIEHBI IOTHYECKH BayKHbIE ILIATH.

" (M)
OrcyrcrByeT myHKT 1V, mnn B HEM pomymieHa ommbKka (B TOM 9YHCIE B
3aIHCH SAWHHI] H3MEPCHUSI BEJIIYHHBI)

Bce cmydam pemieHHs, KOTOpBIE HE COOTBETCTBYIOT BBIMICYKa3aHHBIM 0
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Oama
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B coorserctBum c IlopsakoMm TpoOBeNeHHS TOCYAApCTBEHHOW HTOTOBOM
aTTeCTallMy 0 00pa3oBaTeNBFHBIM HpPOrpaMMaM CpeTHero oomero oOpa3oBaHHS
(npuka3 MunoOpHayku Poccunm ot 26.12.2013 Ne 1400 3apeructpupoBaH
Mumntoctom Poccun 03.02.2014 Ne 31205)

«61. Tlo pe3ynbTaram nepBoil U BTOPOH NMPOBEPOK SKCIEPTHI HE3aBUCHMO
JIpyr OT Jpyra BBICTaBISIOT Oamibl 3a KaXAbIH OTBET Ha 3amaHus
9K3aMeHaunoHHOH paboTel EI'D ¢ pa3BEépHYTHIM OTBETOM...

62. B ciygae CymiecTBEHHOTO PACXOXKICHUS B 0OajulaX, BBICTABICHHBIX
JIBYMsI SKCIIEpTaMHM, Ha3HA4aeTcsl TPeThs mpoBepka. CymecTBEHHOE PacX0oXKICHHE
B 0Oammax oONpegeNeH0 B KPUTEPHAX OIEHHBAaHHMA IO COOTBETCTBYIOLIEMY
y4eOHOMY TIPEIMETY.

OKCTepTy, OCYMIECTBIAIOMEMY TPETBIO IPOBEPKY, IPEAOCTaBISETCS
uHopMarmsi o Oajuax, BBICTABICHHBIX OJKCIEPTAaMH, paHEEe IPOBEPSBIINMHU
9K3aMCHALIMOHHYIO pabOTY».

Ecnu pacxoxaenue cocrasisieT 2 u 6onee 6amia 3a BEIMOIHEHHE TI000TO U3
3aJaHUH, TO TPETHH AKCIEPT MPOBEPSAET OTBETH TOJIBKO HA T€ 3aJaHUs, KOTOPEIE
BBI3BAJIU CTOJIb CYLIIECTBEHHOE PACXOXKICHHE.
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