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Enunslii rocynapcrBennslii 3x3amen no ®PU3UKE

IosicHeHHns1 K 1eMOHCTPALIMOHHOMY BAPUAHTY KOHTPOJbHbBIX
H3MEPHUTEIbHBIX MATEPHAJIOB €JHHOT0 rOCYAAPCTBEHHOI 0 IK3aMeHa
2016 rona no PU3UKE

IIpn o3HaKOMIEHMH C JEMOHCTPALHOHHBIM BapHaHTOM KOHTPOIBHBIX
U3MepUTENbHbIX MarepuasnoB 2016 r. ciexyeT uMeTb B BHAY, YTO 3a/aHMUs,
BKTIOYEHHBIE B JEMOHCTPALOHHBIII BapHaHT, HE OTPaKalOT BCEX BOIPOCOB
coJep KaHus, KOTOpbIe OyayT IPOBEPSTHCS ¢ moMouIbio BapuanToB KM B 2016 1.
ITonHBIN TIEpedeHb BONPOCOB, KOTOPBIE MOTYT KOHTPOJIMPOBATHCS HA EIMHOM
rocynapctBeHHOM 3k3ameHe 2016 r., npuBeaéH B Koau(pUKATOpE 3IIEMEHTOB
comepxaHUsT H  TpeboBaHMH K  ypPOBHIO  IIOATOTOBKM  BBIIYCKHHKOB
00pa3oBaTeNbHBIX OPraHU3alUi JUIS TIPOBEACHUS EIWHOTO TOCYZapCTBEHHOTO
sk3ameHa 2016 r. no pusuke.

Ha3naueHne NeMOHCTPAMOHHOTO BapHaHTA 3aKIIOYAeTCS B TOM, YTOOBI
JaTh BO3MOXKHOCTH JroOoMy ydacTHHKy EI'D u mmpoxoil o0miecTBeHHOCTH
COCTaBUTh MpeJCTaBiIeHUE 0 cTpykType Oynymux KMM, konndectBe 3apanuii, 00
ux (opme, ypoBHE HX CIOXHOCTHU. IIpHBEeAEHHBIE KPHTEPUH OLEHKH BBITOIHECHHS
3amaHuif ¢ Pa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B OSTOT BAPHAHT, JAIOT
Ipe/CTaBleHNe O TPeOOBAHHUAX K MOIHOTE U MPaBUIBHOCTH 3aIHCH Pa3BEPHYTOTO
OTBeTA.

OTH CBE/ICHNUS TTO3BOJIAT BHIITYCKHIKAM BBIPA00TaTh CTPATETHIO MOATOTOBKI
u ciaun EI'D.
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JleMOHCTPAIHOHHBIN BAPHAHT
KOHTPOJILHBIX U3MEPHUTEIbHBIX MATEPHAJIOB
1J1s npoBeeHust B 2016 roay e1MHOro rocyJapcTBeHHOI0 3K3aMeHa
no ®PU3UKE

HHcTpyKms mo BHINOJHEHHIO PadoThI
[t BBITOMTHEHUS] 3K3aMEHAIIMOHHOM palboThl M0 (H3MKEe OTBOAMTCS 3 dYaca
55 muHyT (235 MuHYT). PaboTa cocToWT M3 NBYX HacTel, BKIIOYAIOIINX B ceOs
32 3ananHus.

OtBetsl k 3amanmsM 1, 2, 8, 9, 13, 14, 19, 20 u 23 3anucHIBaIOTCA TIO
NpUBEIEHHOMY HIDKE 00paslly B BHJIC OXHOH LU(PHI, KOTOPas COOTBETCTBYET
HOMeEpY IpPaBMWJIBHOI'O OTBeTa. DTy IU(pYy 3amMIIMTE B IIOJE OTBETa B TEKCTE
paboTEI, a 3aTeM IepeHecHuTe B O1aHK OTBETOB Ne 1.

Ortser: 7 Y4

B 3amanusax 3-5, 10, 15, 16, 21, 25-27 oTBEeTOM SABISCTCA LIEJIOE YHCIO HIH
KOHEYHas AecsATHYHas OpoOb. Uncio 3amummTe B MoJie OTBETA B TEKCTE paboTEHI,
a 3aTeM IepeHecuTe MO TPUBENEHHOMY HWKe 00pasily B OmaHkK orBera Ne 1.
Ennnnusl namepenns GU3NUECKUX BEIMYUH MUCATh HE HYKHO.

OrtBeT: /7.5 CM. 3 ? ? 5

OtBeToM K 3amanusMm 6, 7, 11, 12, 17, 18, 22 wu 24 gsasercs
MOCIIeI0BAaTENbHOCT ABYX HU(p. OTBET 3amMIINTE B TOJE OTBETa B TEKCTE
paboThI, a 3aTeM MEpEeHECUTE MO MPHBEAEHHOMY HMXE 00pasily 0e3 MmpoOenos,
3aIATHIX U IPYTUX JTOTIOJHUTEIBHBIX CHMBOJIOB B OJIaHK OTBETOB Ne 1.

A|B
OrtBeT: yl 1 7”!

OtgeT K 3aanusaM 28—32 BKJIFOYAET B ce0s OJPOOHOE OIMCAHKE BCETO X0J1a
BEITMONTHEHUsT 3a7aHus. B Onmanke orBeToB No 2 yKakuTe HOMEp 3aJaHUS H
3aMULINTE €ro MOJHOE PEIICHUE.

IIpu BBIUKCIEHHMSX pa3pellaeTcss HCHONb30BaTh  HEMPOTrPaMMHUPYEMBIN
KaJIbKYJISATOP.

Bce Omanku EI'D 3anomasrorcst sipkiMy 4€pHBIMH depHmIaMu. Jlomyckaercs
HCIIONIb30BaHUE TENIEBOM, WM KaMWUISIPHON, WIH NTEPhEBOM pyUeK.

IIpyn BbINONHEHHWM 3aJaHUM MOXKHO I10JIb30BaThCsl YEPHOBUKOM. 3alUCH
B YEPHOBHKE HE YUUTHIBAIOTCS TIPU OIICHUBAHUHU PaOOTHL.

Bannel, monydenHele Bamu 3a BBINOJIHEHHBIE 33JaHUS, CYMMHUPYIOTCS.
[MocrapaiiTech BBIMOIHUTH KaK MOKHO OOJblIe 3alaHuil W HaOpaTh HauOoJblIce
KOJIMYECTBO OaJIIOB.

Kenaem ycnexa!
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Hioke mpuBeICHBI CIIPAaBOYHBIC JaHHBIE, KOTOPHIE MOTYT MOHAT00UThCS Bam
IIPY BBIIOJHEHUU PaOOTHI.

JecaTHYHbIE IPUCTABKHU

Hawmmeno- | O6osnauenne | Muoxkurens | Haummeno- | OGo3nauerne | MHOXHUTEND
BaHHC BaHUC
)
rura r 10° CaHTH c 10
Mera M 10° MUJLTA M 10°
KIJIO K 10° MHKDPO MK 10°
TeKTO r 10° HAaHO H 107
i (0044 I 10! MMUKO n 1072
Koncmanmout
YUCIIO TT n=23,14
2
yCKOpeHHe CBOOOHOTO MaJIeHusI Ha 3emiie g=10wm/c
_ 11 2, 2
IrpaBUTALIMOHHAS TOCTOSHHAS G=6,710 H-m7/xr
YHUBEpCaJIbHAs I'a30Basi IIOCTOSHHAS R = 8,31 Ix/(monb-K)
23
nocTosiHHas bosbiimana k=1,38-10"" JIx/K
23 -1
MOCTOsIHHAsE ABOTaapo Nx=6-10" moJb
8
CKOPOCTb CBETa B BaKyyMe c=3-10"wm/c
k= = 9:10° H-v¥/K?
KO3 PHUIIHEHT MPONOPIIHOHATFHOCTH B 3akoHE KynoHa T M7/Ra
ne
0
MOJYJb 3apsaa SJIEKTPOHa 19
. . e=1,6-10" Kn
(37eMeHTapHBIN SJIEKTPHYCCKUH 3apsi)
34
nocrosinHas [Inanka h=6,610"" Ixc
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Coomnowenue mexcoy pasnuiHbIMu eOUHUUAMU

TeMIIepaTypa 0K=-273°C

aToOMHas CAMHMIIA MacChl laem =1,66-107 kr

1 aTomMHas equHuUIIAa Macchl SkBUBajacHTHa 931,5 MaB

1 371eKTPOHBOJBT 15B=1,6-10" Jx

Macca wacmuy

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

MPOTOHA 1,673~10’27 kr~ 1,007 a.e.M.

HEeUTpoHa 1,675-10’27 kr ~ 1,008 a.e.m.

IInomnocme MO/ICOTHEYHOTO Macia 900 kr/nm’
BOJIBI 1000 xr/m’ AIFOMUHHNS 2700 kr/m>
npesecnHsl (cocHa) 400 kr/m’ Kenesa 7800 kr/m’
KEepOCHHA 800 kr/™’ PTYTH 13 600 kr/v’
Yoenvnas mennoémrkocmeo

BOJIBI 4210° T/ (xr-K) amomunug 900 JTx/(kr-K)
meaa  2,1-10° IO/(kr-K) MeH 380 IT/(xr-K)
Kelesa 460 ITx/(xr-K) 4yyryHa 500 x/(xkr-K)

CBHHIIA 130 JTx/(xr-K)
Yoenvnan mennoma

napooOpa3oBaHUs BOIbI 2,3-10° Jix/kr
IIJIaBJICHUS CBUHIIA 2,5-10* JIx/xr
IIJIABJICHUS JIbJIa 3,3-10° Jx/xr

Hopmansnuie ycnosus:  nasnenne — 10° Ila, temmeparypa — 0 °C

Monsapnas macca

asoTa 28107 kr/mMomnb resus 4.107 xr/momp
aprosHa 40-107 xr/mMonb KHUCJIOpoJa 32107 kr/mons
BOZOpOJA 2-107° Kr/momb JIUTHS 6-107 xr/mMonb
BO3/IyXa 29.107 xr/mMonb HEOHa 20-107 xr/mMonb
BOJIbI 18-1 0’3 KI/MOJIb YIIIEKUCIIOro ra3a 44.1 0’3 KI/MOJIb
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Yacrtp 1

Omeemamu Kk 3ad0anuam  1-24  aenarwomca  yugpa, yuciro unu
nocnedoeamenvHocms yugp. 3anuwiume omeem 6 nojne omeema 6 mekcme
pabomul, a 3amem nepenecume ¢ bBJIAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeyoue2o 3a0anus, Ha4uHas ¢ nepeoil knemouxu. Kasxcowiii cumeon
nuwiume 8 OMOEAbHOI KINemouKe 6 COOMEEemMCcmeun ¢ NPUGEOEHHbLIMU 8 D1aHKe
oopazuyamu. Eounuysl uzmepenus pusuueckux geutun Rucamo He HyHcHo.

Koopnunara Tena MeHseTCs ¢ TEYeHHEM BPEMEHH COTIACHO 3aKOHY X =4 —2f, rae
Bce BenmuuHBI BeIpaxkeHbl B CH. Kakoii m3 rpadukoB oTpa)kaeT 3aBHCHMOCTb
IIPOEKIIMU CKOPOCTHU JIBUIKEHUS TeJla OT BPEMEHU?

1) v, Me 3) Up Mm/c |
41 4 ——
2t 2t
NBZERE N RN
4 44

2) U, M/ 4) U, M/c
41 41
2t 2t
I T T
21 -2
41 44
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Ha pucynke mnokasaHbl CHIBI (B 3aJaHHOM || g ﬁl A
Maciura0e), IeHCTBYIONME Ha MaTepHaIbHYIO
TOYKy. Moaynb paBHOACUCTBYIOIIEH CHIIBI
paBeH

1) 2/5H
2) 6H

3) 243 H
4) 2H

OrtBerT: D

JlBe mmaHeTH C OAWHAKOBBIMU MaccaMH OOpamaloTcs IO KPYTOBBIM OpOHTam
BOKPYT 3Be3/bI. [l IepBoif M3 HUX CHJIA MPUTSHKEHHS K 3Be3ie B 4 pasa Ooibiie,

A=
| &l

N R . N
yem Juisi BTopoil. KakoBo oTHomieHne — paaumycoB OpOHMT MEPBOM U BTOPOWA

RZ
miaHer?

OTBeT:

IMapuk maccoit 200 r nazaer ¢ BbICOTH 20 M ¢ Ha4aJdbHOM CKOPOCTBIO, PABHOM
Hymo. KakoBa ero kuHeTH4eckas JHEPrHsi B MOMEHT TIepejl yAapoM O 3eMIII0, €CTH
HOTEPsl SHEPrUHU 3a CYET COIIPOTUBIIECHUS BO3ayXa cocraBuia 4 Jx?

OrtBerT: JIx.

Teno maccoil 0,3 KI' MOABEIIEHO K HEBECOMOMY pbIYary TakK, Kak IIOKAa3aHO Ha
pucynke. I'py3 kakoif Macchl HaJ0 MOJBECUTh K TPETbeil METKE B MpaBoOil 4acTH
pbIuara Juist JOCTUXKEHHsI paBHOBECHs?

OrtBerT: KT.

© 2016 DenepanbHas ciyx0a 1Mo Haa30py B chepe obpasoBaHus U Hayku Poccuiickoit Pexepannn
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Ha moBepXHOCTH BOABI TUIAaBAET CIUIOMIHOHN MepeBIHHEIN Opycok. Kak m3Mensrcs
IIIyOrHa TOTpYKeHUs OpycKa W cuila ApXuMena, IeicTByIomas Ha OpyCoK, eciu
€ro 3aMEHHTh CIIOIIHBIM OpyCKOM TOH jk€ IUIOTHOCTH M BBICOTHI, HO OOJNBINEH
Maccel?

JI1s KaXX0¥ BEJIMUYMHBI ONPENINIUTE COOTBETCTBYIOIUM XapaKkTep N3MEHEHUS:

1) yBemuuutcs
2) YMEHBUIUTCS
3) He UBMEHHUTCS

3anumuTe B TabauIy BbIOpaHHbIE HUGPBI I KaxJA0H (U3NYECKOH BEIUYHHBI.
Ludpsl B OTBETE MOTYT HIOBTOPSITHCSL.

I'myOuna morpyxeHus

6pycka Cuna Apxumena

IMocne ynmapa maitba Maccoii m Hadala CKOJB3HUTh Y
CO CKOPOCTBIO U, BBEPX MO ILIOCKOCTH,

YCTAQHOBICHHOH IO YIJIOM ( K TOPH30HTY
(cm. pucynok). Koaddwumuent TpeHms maiodsl o
IUTOCKOCTh PaBeH |l. YCTAaHOBHTE COOTBETCTBHE
MeXKAy (U3NUSCKUMH BEIMYMHAMH H (opMylamMH, MO KOTOPBIM HX MOXHO
paccuuTaTs.

K kaxmo#l MO3WIMHU IepBOro CTOJ0IAa MOAOCPUTE COOTBETCTBYIOUIYIO MO3HIIHIO
W3 BTOPOTO CTOJIOIIA W 3alUIIMTE B TAaONWIly BbIOpaHHBIC IHMQPBI MMOJ
COOTBETCTBYIOIIUMH OyKBaMu.

®U3NYECKUE BEJIMUNHbI ®OPMVIJIbI

A) MOAynb YCKOPEHHS NpU  JBIKECHHHU 1) g(sin o —LCcos OL)
m1aiiobl BBEPX 2) Mmgcosa
b) Mozynb CHIIBI TPEHUS 3) wmgsino

4) g(pcosa+sina)

OTBeT:

© 2016 DenepanpHas ciyx0a 1Mo Haa30py B chepe obpasoBaHus U Hayku Poccuiickoit Pexepannn
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YeTblpe  METAUIMUECKHX  Opycka, HMEIOLIMX  pa3Hble m-i-

TEeMIepaTypsl, MOJOXHWIN BIUIOTHYIO Jpyr K JApYyry, Kak WN
Mmoka3aHo Ha pucyHke. CTpenku yKa3pIBalOT HalpaBlICHUE t

Teronepeaayn ot Opycka K Opycky. BeiOepute BepHOE m
YTBEpXICHUE O TeMIepaType(-ax) OpycKoB.

1) Bpycox C umeeT camyro HU3KYIO TEMIIEPaTypy.
2) Temmepatypa Opycka C Beie, ueM Opycka B.
3) bBpycok D nmeeT caMyro HU3KYIO TEMIIEPATypy.
4) Temmnepatypa Opycka A BbliIe, 4eM Opycka B.

OTBeT: D

Ha pucynke npuBenéH rpauk 3aBHCHMOCTH IaBICHHUSA P/
HEU3MEHHON Macchl ra3a OoT TemmepaTypbl. M3ameHeHus A E
IIPOUCXOAAT B HAIPABIEHUM, YKA3aHHOM CTPEIKOM.
Kakoil npouecc npoucxoJur ¢ ra3oM Ha ydactke 4AB? *D

R - !
1) H30TEpPMHYECKOE PACIIHPEHHE B .-~C

4 1

2) HU30TEPMHYECKOE CIKATHE !
3) H30XOpHOE HarpeBaHue 0 T

4) wu3006apHOE HarpeBaHUe

OrtBerT: D

TemnoBas mammna ¢ KIIJI 40% 3a umka paboTbl OTHAET XOJOAMJIBHUKY
KONIMYeCcTBO TemoThl, paBHoe 60 JIk. Kakoe KoiamdecTBO TEIJIOTHI MalIdHA
MOJTyYaeT 3a IIUKJI OT HarpeBaTesi?

Orser: Jx.

© 2016 DenepanbHas ciyx0a 1Mo Haa30py B chepe obpasoBaHus U Hayku Poccuiickoit Pexepannn
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B nunuzape noj NOpIIHEM HAXOAATCS XKUIKOCTb U €€ HACBHICHHBIN
nap (cM. pucyHok). Kak OyayT u3MeHAThCS JaBleHHE Iapa M Macca
JKHJIKOCTU IIPU HEOONBIIOM MEATIEHHOM IePeMEIIeHHH MOPIIHS BHU3
IIpH [TOCTOSTHHOM TemIieparype?

JUie KaxIoM BEIMUYMHBI ONpPENENIUTE COOTBETCTBYIOLIMM XapakTep
U3MEHCHUS:

1) yBenuuutcs
2) YMEHBUIUTCS
3) He UBMEHHTCS

3anumuTe B Tabnuiyy BHIOpaHHBIC HU(PH! IS KaXI0H (QU3MUECKON BEIHIHHEL.
I{idpsl B OTBETE MOTYT HOBTOPSITHCSL.

JlaBreHue napa Macca KUAKOCTH

© 2016 DenepanpHas ciyx0a 1Mo Haa30py B chepe obpasoBaHus U Hayku Poccuiickoit Pexepannn
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YcTaHOBUTE COOTBETCTBHE MEXIY I'padrKaMH MPOLECCOB, B KOTOPBIX YUaCTBYET
1 ™Momp WIeambHOrO Tra3a, W  3HAYCHWAMH  (U3MUCCKUX  BEIHYUH,
XapakTepu3ylImx 3TH nponecchl (AU — u3MEHEHHWe BHYTPEHHEH sHepruu; 4 —
pabora raza).

K kaxmoil mo3WImu mepBOro crojblia MOAOEPHTE COOTBETCTBYIOUIYIO MO3HIIHIO
U3 BTOPOTO CTOJIOIIA W 3alUIIMTEe B TAaONWIly BBIOpaHHBIC IHQPHI MO
COOTBETCTBYIOIUMH OyKBaMu.

T'PAOUKU SHAYEHUS ®U3NYECKUX
BEJIMYMH
A P 1) AU=0; 4>0
4po 2) AU>0; A>0
3) AU>0; 4=0
4) AU=0; 4<0
Po ‘ ‘
0o v, 4¥, v
B) Vi
2
1 /
0 T
Al|lb
OrtBerT:
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Mertamnuueckoe Teno, MPOJOJIBHOE CEYEHHE KOTOpPOTro E
[OKa3aHO Ha pHCYHKE, TIOMECTWJIIA B OJHOPOJHOE
AJIEKTPUYECKOE TTOJIE HAIPSHKEHHOCTHIO E. Tlox neiictBrem 4

9TOr0 TMOJIA KOHIIGHTpalus CBOOOJHBIX JJIGKTPOHOB Ha B@C

TIOBCPXHOCTHU TEJIa CTAHET

)

1) camoii GonbIIOH B TOuKE A
2) camoii 6onbuIoif B Touke C
3) camoii 6onbLION B TOUKE B
4) oauHakoBol B Toukax 4, Bu C

OTBeT: D

Ha pucynke nokasaHbl cedeHHUs ABYX NapajuI€IbHBIX IMPIMbBIX ® /if @
MIPOBOJIHMKOB M HampaBlieHUs TOKOB B HuX. Kak HampasieH

BEKTOp MATHHTHOH MHIYKIMH B TOUKe A, Haxomsiieiics Touno I 15
rocepeauHe MeX 1y NpOBOAHUKAMU? I=I,

1) Bum3

2) IO HANpaBJIEHHIO TOKOB
3) pasen 0

4) Beepx T

OTBeT: D

Kakum Oyner conpoTHBIEGHHE YydyacTKa 4 B
uenu AB (cM. puCyHOK), eciu kmou K
3aMKHYTh? Kakaplil U3 pe3sucTopoB UMeEET

conporueieHue 5 Om. .

OrtBeT: Om.

© 2016 DenepanpHas ciyx0a 1Mo Haa30py B chepe obpasoBaHus U Hayku Poccuiickoit Pexepannn




®dmsuka. 11 xace JlemoncTpanuonnslii Bapuant 2016 r. - 13 /33

Ha pucymke npusengn rpadux 3aBucumoctu I, MA
CHJIBI TOKA OT BPEMEHH B 3JIEKTPHUECKON LIETH, 30
WHAYKTUBHOCTH KoTopoil 1 mI'H. Ompenenute
monynp OJIC caMOMHIOYKIMH B HHTEpBaje 20
BpemenH ot 5 ji0 10 c. /
10
OrtBeT: MKB. 0 5 10 15 20+¢c¢

3apshKkeHHas 4YacTHIa MacCoM m, NBHXKYIIAsCs CO
CKOPOCTBIO U, BJETaeT B MOJNE IUIOCKOrO
KOHZeHcaTopa (cM. pUCYHOK). PaccrosHue mexmy
IUIACTHHAMU KOHJICHCaTopa paBHO d, a
HanpspKEHHOCTh  3JIGKTPUYECKOTO MO  MEXAy
mwiactiHamMu  paBHa FE. IlpomereB xonneHcarop,
YacTUIa OTKJIOHSETCS OT IEPBOHAYAIILHOTO HANPABJICHHUS HA YTOJ 0.

Kak wu3MeHsATCS MOIyjJh CKOPOCTH BBUIETEBIIEH 4YacTHUIBI M YIrOJd 0, €CIH
YMEHBIIUTh  HAIMpPSDKEHHOCTh  JJIEKTPUYECKOTO TOJS  MEXAy IUIaCTHHAMH
KOHzIeHcaTopa?

JI1st Kaykoi BETMYMHBI OIIPEIEINTE COOTBETCTBYIOIINI XapaKTep U3MEHEHHUS:

1) yBenuuutcs
2) yMEHBIIUTCS
3) He U3MEHHUTCS

3anmumuTe B TAONMIYy BHIOpAaHHBIC HU(PHI U KaXI0H (QU3MUECKOW BEIMIHUHBL.
Ludpsl B 0OTBETE MOTYT HOBTOPSITHCSL.

Monyinb ckopoctu Yrosa oTKIOHEeHHs o
BBUICTEBLIECH YaCTUIIbI
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Konpgencatop xomebaTenbHOr0 KOHTYpa MOAKIIOUEH K NCTOYHUKY
[IOCTOSSHHOTO HampsDKeHUs: (CM. pUCYHOK). B moment ¢=0
nepekiouatens K nmepeBonar 3 monoxkeHus 1 B monoxeHue 2.
I'paduxn A n b mpeacTaBiIstioT M3MeHeHHS (pU3NUECKUX BENMYNH,
XapaKTepH3yIONMX KoJeOaHMs B KOHType mocie 3toro. 1 —
nepuos  KojeOaHuH.  YCTaHOBUTE  COOTBETCTBHE  MEKIY
rpadukamMn ¥ GU3NIECKUMH BEJIMYMHAMH, 3aBUCHMOCTH KOTOPBIX
OT BpEeMEHH 3TH TpadUKH MOTYT MpPEACTaBIATh. K Kaxmoi

L

MO3MILMK NEPBOro CTONOLA MOAOEPUTE COOTBETCTBYIOIIYIO MO3HULHIO U3 BTOPOTO
CTONOIa ¥ 3aIMUIINTe B TAOMMIy BHIOpaHHBIC IMU(PHI ITOJ COOTBETCTBYIOIINMHU

OyKBamu.

I'PAOUKHA OU3BNYECKHUE BEJIMYNHbBI

A) 1) cuia TOKa B KaTyIIKe

]

2) 3apsj IeBoi 00KIaIKH KOHAEHCATOpa
3) 92Heprus MarHUTHOTO I0JIs KaTyIIKH

0 t 4) MOJyJib HAIPSHKCHMS Ha KOHJICHCATOPE
B)
0 T\t
A|b
OtBert:

33 33
Cpasnure cocTas saep usoronos pocdopa 5P u xnopa 7 Cl.
VY 3THX M30TOMOB OIUHAKOBA(-0)
1) Ppa3sHOCTb YHCET HEHTPOHOB U IPOTOHOB
2) YHCIIO0 HEUTPOHOB

3) CcymMa 4Mcel IPOTOHOB U HEWTPOHOB
4) YHCIIO TPOTOHOB

OrtBerT: D
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214

B pesynbrare KakoH M3 Cepuil PaJMOaKTMBHBIX paclazoB IOJOHUA “g4Po

MIpeBpaLIaeTcsi B BACMYT 2§2Bi ?

1) ABYX a-pacnasioB ¥ OHOTO [3-pacmana

2) oIHOrO Oi-pacmaja u IByX [-pacrnasoB

3) omHOrO G-pacmajga U oIHOro B-pacmana
4) 4eThIpEX al-pacraoB M OJHOTO [-pacmajia

OTBeT: D

O6paser; pafHOaKTHBHOTO pajausl HAXOIUTCS B 3aKPBITOM cocyae. Sapa pamus
222 Ra HCIBITBIBAIOT O-Pacriajl ¢ MEPHOIOM MOTypacrana 3,6 cyTok. Onpenenute

KOJIIYECTBO reJius (B MOJb) B cocy/e depes3 3,6 CyTOK, eclH B HaUAIbHBIH MOMEHT
BpeMeHH o0Opasen coaepxkan 1,8 Monb paaus-224.

OTBeT: MOJIb.

Ha Meraminueckyr IUIACTHHKY HAnpaBHJIM IYYOK CBETa OT Jia3epa, BbI3BaB
¢dorodddexT. HTEHCHBHOCTD JTa3ePHOTO HU3NIyUeHHs IUIABHO YBEIUYUBAIOT, HE
MEHssl ero 4actoThl. Kak MEHSIOTCS B pe3yJbTaTre 3TOr0 YMCIIO BBUICTAIONIUX B
€JIMHHILY BpeMEHH (POTOAIEKTPOHOB M UX MaKCHMaJIbHasi KHHETUYECKasi SHEPTHs?
JI1st Kayk ol BENTMYMHBI OIIPEIEINTE COOTBETCTBYIOIININ XapaKTep U3MEHEHHUS:

1) yBemuuuBaercs
2) yMeHBIIAeTCs
3) He MeHseTcs

3anmumuTe B TaONMIYy BHIOpaHHBIC MU(PHI U KaXI0H (QU3MUECKOW BEIMIHUHEI.
Iudpsl B 0OTBETE MOTYT OBTOPSITHCSL.

Huco GoTOANEKTPOHOB, MaxkcumanbHas
BBUIETAIOIINX KHHETHYECKast SHEPTUs
B €JIMHMILY BpEMEHH (POTODIICKTPOHOB
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HeoOxomuMo  3KCIICpHMEHTANIbBHO  W3YYHTh  3aBUCHMOCTH m
YCKOPEHHs TeNa, CKOJB3SILEro IO IIEPOXOBATOHW HAaKJIOHHOM :&;
IUIOCKOCTH, OT MAacChl Ipy3a Ha YCTaHOBKE, IPEICTABICHHOU m i
cnpaBa (Ha BCEX pHUCYHKaXx /m — Macca Tena, O — Yroll

HAKJIOHA IUIOCKOCTH K TOPH30HTY, [ — KO3((GHUIHUEHT TPEHUS MEXAY OpycKoM
U TUIOCKOCTHIO). Kakyro H3 yCTaHOBOK, H300paKEHHBIX HUXKE, CIEIyeT
HCTIONB30BAaTh COBMECTHO C 3aJaHHOMH, YTOOBI MPOBECTH TaKOE UCCIEIOBaHUE?

l) 2) AU TAL
2m m
’\/Q\r\ ’\Rr\ 20 20
m o 2u o I 2u
OrtBer: D

CTexiIsiHHYI0 NUH3Y (IOKa3zaTelb NPENIOMIICHUS CTeKNIA Herexm = 1,594),
NOKA3aHHYI0 HA PUCYHKE, NEPEHECTH M3 BO3AYXa (Myosuyxa = 1) B BOAY
(Mpops = 1,33). BeiOepure aBa BepHBIX YTBEPXKICHHS O XapakTepe
W3MEHEHUH, MPOU3OLIEAINX C ONTUYECKOW CHCTeMOW «iIuH3a +
+ OKpyKaromast cpeaar.

1) Jlua3a u3 cobuparomeli mpeBpaTHIACh B PACCEHBAOIIYIO.

2) Jlun3a Oblia U OCTaNach pacCEeMBaIONICH.

3) DokycHOE PacCTOSHHE yMEHBIIMJIOCh, ONTUYECKAs CUIIA YBEIUUMIIAC.
4) ®oKycHOE pacCTOSHUE YBENUIUIIOCH, ONTHYECKAs CUIIa yMEHBUINIIACS.
5) Jlunsa GbUIa U OCTaNach COOMPAIOIIEH.

OTBeT:
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Yacrp 2

Omeemom K 3a0anuam 25-27 asensemca uucio. 3anuuwiume ImMo YUcC1o0 6 noje
omeema ¢ mekcme pavomol, a 3amem nepenecume ¢ bJIAHK OTBETOB Ne 1
cnpaea om HOMeEpA COOMEEMCHEYIOuLe20 3A0aHUs, HAYUHAA C NEPeoll
knemouku. Kaxcoviit cumeon nuwume 6 omoenvHoil Kiemouke 8
coomeemcmeuu ¢ npugedénnvimu 6 onanke oopasyamu. Eounuysl uzmepenusn
dusuueckux eenuuun nUCams He HYHCHO.

Msa OpomieH BepTHKAIBHO BBEPX € HAYaIbHON cKopocThio 20 m/c. UeMy paBHO
HepeMelleHne Ms49a 3a 3 ¢, cuuras OoT MoMeHTa Opocka? ConpoTHBIECHHEM
BO3/IyXa IpeHeOpeys.

OrtBeT: M.

B OZHOPOAHOM MAarHMTHOM TIIOJi€¢ 110 BEPTHKAILHBIM ~l§
HATPaBIISIOIIAM 0e3 TpEHUst CKOJIB3UAT PSIMOHA ) =
TOPHU30HTANBHBIA MPOBOMHUK Maccoil 0,2 Kr, Mo KOTOpOMY 1 B

TeyéT TOK 2 A. BeKkTop MarHUTHOW MHIYKIMM HAMPABJICH —| % I
TOPU30HTAIPHO  HEPIEHAUKYISAPHO  TPOBOIHUKY  (CM.
pucyHok), B=2 Tn. Yemy paBHa JUIMHA TIPOBOJHUKA, ECIIH
W3BECTHO, YTO YCKOpPEHHE MPOBOJHHUKA HAMPaBICHO BHH3

2.7 L
U paBHO 2 M/C”’ | i/

OTBeT: M.

Ha nudpakiuonnyro  pemérky, wuMeromyr 100 mrpuxoB Ha 1 MM,
MEPIEHIUKYISIPHO €€ MOBEpXHOCTH MajaeT JIyd CBETa, JAJIMHA BOJHBI KOTOPOTO
650 EM. KakoB MakcHManbHBI TOPSANOK  JU(MPAKIOHHOTO MaKCHMyMa,
JIOCTYITHOTO TSt HaOmroaeHus?

OTBeT:

He 3a06y0bme nepenecmu 6ce omeemul ¢ 61anK omeemog No 1 ¢ coomeemcmeuu
C UHCIPYKYUell no 8bINOTHEHUI0 PAOOmb.
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/Jna  3anucu omeemoe na 3adanua (28-32) ucnonvsyime bJIAHK
OTBETOB M 2. 3anumume cnauana nomep 3aoanus (28, 29 u m. o.), a 3amem
peuienue coomeemcmeyruieli 3aoauu. Omeemvl 3anucvléaiime UEMKO U
pazoopuugo.

B BepTHKanmpHOM [WIMHApPE C TIQAKAMH CTEHKAMH TII0J] MAacCCHBHBIM
METAJUIMYECKUM MOPIIHEM HAaXOAMUTCS HAealbHBIH ra3. B mnepBoHauanbHOM
COCTOSIHUH | IIOpIIEHb ONMMpAETCs Ha JKECTKHE BBICTYIIBI HA BHYTPEHHEH CTOpPOHE
CTeHOK mwmmHApa (puc. 1), a ra3 3aHuMaer 00BEM V, W HaXOIUTCS MOX
JIABIICHUEM po, PAaBHBIM BHelIHeMy aTmocepHomy. Ero Temmeparypa B 3TOM
cocTosiHuM paBHa Ty. ['a3 MeANEHHO HArpeBaroT, U OH MEPEXOAUT U3 COCTOSHHUSA 1
B COCTOSIHUE 2, B KOTOPOM JIaBJICHUE Ta3a PaBHO 2py, a ero 00béM paseH 2V (puc.
2). KonmyecTBo BemiecTBa rasa IpH 3TOM He MeHsiercs. [loctpoiite rpaduk
3aBUCHUMOCTH O0BEMA Taza OT €ro TEeMIepaTypsl NMPH Hepexoie W3 COCTOSHUA 1
B cocrosHue 2. OTBET MOsACHUTE, yKa3aB, KakWe SBICHUS W 3aKOHOMEPHOCTH BEI
HCIIOJIB30BaIU I OOBSICHEHHUSI.

2V

Puc. 1 Puc. 2
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Ilonnoe npasgunvnoe peuwienue Kax)3coou uz 3aoau 29-32 00axcHo cooeprcamo
3aKOHbL U (hopMYIIbl, npUMEHEeHUe KOMOPBIX HEOOX00UMO U OOCHIAMOYHO 014
Pewenun 3a0auu, a MAaKxyice mamemamuyecKue RnPeodPa30eanus, pacuémol
C YUCTIEHHbIM OMEEMOM U HpU HEOOXOOUMOCHU PUCYHOK, HOACHAIOWUI
Ppewenue.

OJHOPOIHBIA TOHKUW CTEPKEHb MacCOU
m=1Kr OIHUM KOHIOM MIAPHUPHO
NPUKPEIIEH K  IOTOJKY, a JPYIHM
KOHIIOM  ONMpaeTcss Ha  MAacCHUBHYIO
TOPU30HTAIBHYIO JIOCKY, obpasys
¢ Heir yron a=30° TIlog neiictBuem

N

rOPH30HTAIBHOM CHIIBI F I0CKA JBHIKETCS IOCTYIATENBHO BIEBO C IIOCTOSHHOM
CKOpOCThIO (CM. pucyHOK). CTepykeHb IpH 3TOM HemnojBwxkeH. Haiinure F, ecnu
K03 dummeHT TpeHus crepxHsA 1mo gocke HU=0,2. TpeHumeM nocku 1O orope
Y TPEHUEM B LIAPHUPE PEHEOpEYb.

TemnnonzonupoBaHHBIN TOPU30HTAIBHBIN cocynt paznenén MOPUCTOMN
HEPEropoIKON Ha JBE paBHbIC 4acTH. B HaualbHBII MOMEHT B J1€BOH yacTu cocyna
HaXoJIuTcs vV =2 MOJb TeNlus, a B IIPaBOi — TaKOe e KOJIMYECTBO MOJIb aproHa.
ATOMBI Tenuss MOTYT HpPOHHKATh dYepe3 IEeperopoiky, a Ais aTOMOB aproHa
HeperopojKa HeNpoHulaema. TemnepaTypa reinus paBHa TEMIEpaType
aprona: 7=300K. Omnpenenure OTHOLICHHE BHYTPEHHMX O3HEprMi ra30B IO
pasHble CTOPOHBI TIEPErOpPOAKU TIOCIE YCTAHOBIEHHA TEPMOJMHAMHIECKOTO
pPaBHOBECHUSL.
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VICTOYHUK TOKa, [BA PE3UCTOPA M KIIF0Y BKJIIOYEHBI B IIENb, Kak K
MOKa3aHO Ha pUCYHKe. [Ipy pa3oMKHYTOM KJIIOYE Ha PE3UCTOPE
R, Bemensercsa MomHocTh P =2 Br, a Ha pe3ucrope R, —

momuocTs P, =1 Br. Kakas MoIHOCTL OyJeT BbIAENATHCS Ha R, R,
pesucrope R, mocie 3aMblkaHus kimoua K? BayTpeHHuUM

COINPOTHUBIICHUEM UCTOYHHUKA ITPEHEOPEYb.

B Bakyyme HaxomsTcs [Ba KalbIHEBBIX 3JEKTPOJa, K KOTOPBIM MOAKIIOUEH
koHzeHcaTop €MkocTbio 4000 nd. [Ipu IMTENTBPHOM OCBEIEHHU KAaTOAA CBETOM
(GOTOTOK MEXIy 3JIEeKTPOIaMH, BO3HHKIIMI BHadame, IpeKpamaeTcs, a Ha

-9
KOHZeHcaTope nosBisercs 3apsan 5,5-10 ° K. «Kpacuas rpanunay dorosddexra
ans kaneuus A, =450 M. Onpesienurte 4acToTy CBETOBOM BOJHEI, OCBEIIAOMIEH

kaToJl. EMKOCTBIO CHCTEMEI 3IEKTPOIOB TIpeHe6pedb.
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CucreMa OLleHUBAHMS IK3aMEeHANIMOHHOM padoThl Mo pusnke

3apanus 1-27

3a mpaBWIBHBIA OTBET Ha Kaxnaoe u3 3ajganuid 1-5, 8-10, 13-16, 19-21, 23
u 25-27 craButcs no 1 6amry. DTH 3aJaHusl CYUTAIOTCS BBIMOJIHEHHBIMU BEPHO,
€CITH TIPaBHIIBHO YKa3aHBI TpeOyeMasi mudpa Wi 9HCIIO.

Kaxxmoe u3 3amanwmii 6, 7, 11, 12, 17, 18, 22 u 24 oueHuBaetcs B 2 6amia,
€ClIi BepHO YKaszaHbl 00a 3JleMeHTa OTBeTa; B 1 Oayul, ecinu JOomylieHa OAHa
ommbka; B 0 6amnoB, eciu 006a sneMeHTa yKkazaHbl HeBepHO. Ecnu ykazaHo Oonee
JIByX DIEMEHTOB (B TOM 4HCJIE, BO3MOXHO, W TPAaBUIbHBIC) WIH OTBET
oTcyTcTBYeT — 0 OaLIOB.

Nezamanus | OtBer | Nezamanus OtBeT
1 4 15 0
2 1 16 2
3 0,5 17 22
4 36 18 41
5 0,4 19 3
6 31 20 3
7 42 21 0,9
8 1 22 13
9 1 23 1
10 100 24 45
11 31 25 15
12 42 26 0,4
13 3 27 15
14 3

Kpurtepun oneHKH BbINOJIHEHHUs 3aiaHUM
¢ pa3BépPHYTHIM 0TBETOM

Pemrenust 3amanmii 28-32 yact 2 (c pa3BEPHYTHIM OTBETOM) OICHUBAIOTCS
SKCIIEpPTHOM KoMuccueil. Ha ocHOBe kpuTepues, NpeCTaBIEHHBIX B IPUBEIEHHBIX
HWKe TabnuIax, 3a BBIOJHEHHE KaKIOTO 3aJaHMs B 3aBUCHMOCTH OT IOJHOTBI
Y TPaBUIBHOCTH JAHHOTO YYaCTHHKOM 3K3aMeHa OoTBeTa BhIcTamisiercs oT 0 1o 3
GasoB.
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B BepTHKadbHOM NWIMHApPE C TIAAKAMHA CTEHKaMH TIOJ MAacCCHBHBIM
METAJUTUYECKUM TIOPITHEM HAXOAWTCS HWACaNbHBIA ra3. B mepBoHaYaIbHOM
COCTOSIHUM | TOpPIIEHb OMHUPAeTCsl Ha JKECTKHUE BBHICTYNHBI HA BHYTPEHHEH CTOpOHE
CTeHOK IHHHApa (puc. 1), a ra3 3aHuMaeT 00bEM V) 1 HaXOIUTCS O] IaBIeHUEM
Po, PaBHBIM BHeIIHeMy aTMmocdepHomy. Ero temmeparypa B 3TOM COCTOSHUH
paBHa 7). ['a3 MeyIeHHO HarpeBaroT, ¥ OH MEPEXOIUT U3 COCTOSIHUS |1 B cocTOosIHUE
2, B KOTOpOM JaBIEHHE Ta3za paBHO 2p,, a ero o0béM paseH 2V, (puc. 2).
KonmdecTBo BemiecTBa Ta3a Tpu 3ToM He MeHsercsa. [loctpoiite rpaduk
3aBUCHMMOCTH 00BEMA Taza OT €ro TEeMIEpaTyphl NMPH Hepexole U3 COCTOSHUA 1
B cocTosiHue 2. OTBET MOSACHUTE, yKa3aB, KAKHE SIBICHUS U 3aKOHOMEPHOCTH BhI
WCTIONIE30BAIH [T OOBSICHEHUSI.

V1
2V

Vol—.

Puc. 1 Puc. 2

Bo3moxHOe penieHue

1. Ompenenum temneparypy I, KOHEUHOrO COCTOSIHMS Ia3a.
3anumem ypaBHeHue Knanelipona — MenaeneeBa ans rasa B
cocTosHUAX 1 1 2:

poVy =VRI,,

2py -2V, =VRT,,
otkyna T, = 47,.
2. ITokaxkeM CHJIBbI, NPWIOKEHHbIE K MOPIIHIO, KOIZla OH YK€ He
ONUPAETCS Ha BBICTYIBI HA CTEHKAX LunuHApa. Cuia TsKecTH mg

U CWJa [OaBJICHUSA Ha NOPHWICHB CO CTOPOHBI aTMOC(i)epLI F IIOCTOSHHBEI.

aT™
[TockonpKy mHOpIIEHb MEpeMEIaeTCcs] MEAJEHHO, CYMMY IMPHJIOKEHHBIX K HEMy
CWJI cYuTaeM paBHOM Hyito. OTcr0a ciaenyeT, YTo CUJla AaBIEHUS Ha IOPUIEHb CO

CTOpOHBI Ta3za F,,, TOXe MOCTOSHHA. 3HAYUT, €€ Moaylb F. = pS =const (S —

IUIOMIaAb TOPU30HTAIBHOTO CEUEHMS MOPIIHSA) MNP TI000M MOJNIOKEHHH MOPIIHS
BBILIE TEPBOHAYANBHOrO. Takum 00pasoM, p=2p,=const mpu V<V <2V,

IpoLlecC HarpeBaHWs ra3a H300apHBIA (%:const). OmpenenuM TeMIepaTypy

Hayaja 3Toro npouecca 1y:
poVy =VRI,,
2py-Vy=VRTy,

otkyaa Ty = 2T,.
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3. Ha otpeske Temneparyp 7, <T <27, NpolecC HAarpeBaHMs Ia3a M30XOPHBIN
(V =V,), naBineHne Ta3a C pOCTOM €ro TEMIEPaTypsl NpPH HArpeBaHUU
YBEIMYUBACTCS OT p, 10 2p,.
4.Orser: a)npu T, <T <27, V =V, =const;

6) npu 27, <T < 4T, 00bEM rasa MeHsaeTcs oT Vj 10 2V, mo 3akony

4
— =const.
T
I'paduk, H306paKarONmii 3aBUCUMOCTH M3 . a) 1 6), V 4
MPE/ICTABIICT COOON IOMAaHYIO JIMHUIO o
0 A
1 '//
vy -

0 T,2T, 4T, T

KpI/ITepI/II/I OIICHUBAHMJ BBIIIOJTHCHUS 3aJaHU bamner

[puBeneHO MOJNHOE MPAaBUIIBHOE pELIeHHe, BKIIOYAIOIIee MPaBUIIbHBIN 3
oTBeT (B JAHHOM Ciydac 7. 4) U HCUEPIIBIBAIOIINE BEPHBIC PACCYKACHHS
C TPSIMBIM YKa3aHHEM HaOJIOJAeMBIX SIBJICHUN W 3aKOHOB (B JaHHOM
CIlydae: yClosue pAsHO8ecus NOPUWIHS, U30XOpHOe U Uu300apHoe
Hazpesanue)

Jlan npaBUIBHBIN OTBET, M NPUBEACHO OOBACHEHWE, HO B PELICHUH 2
HMMEIOTCS OJJMH WM HECKOJIBKO U3 CIEAYIOUINX HEeJI0CTaTKOB.

B 00bsAcCHEHHM HE yKa3aHO MM HE UCMOIb3YEeTCS OIHO M3 (PU3HMUECKUX
SIBIICHUH, CBOMCTB, ONpeIelIeHHH WIH OIWH U3 3aKOHOB ((opmymn),
HEOOXOMUMBIX ISl IOJHOTO BepHOTO OO0BsicHeHMs. (YTBepxKIcHHe,
Jexallee B OCHOBE OOBSCHEHHUS, HE NMOJKPEIIEHO COOTBETCTBYIOIIUM
3aKOHOM, CBOMCTBOM, SIBJICHUEM, OIPEAEICHUEM U T.11.)

u (M)
Vka3aHsl Bce HEOOXOIUMBIE Ui OOBSCHEHUS SBICHHS U 3aKOHBIL,
3aKOHOMEPHOCTH, HO B HUX COAEPKHUTCS OAUH JIOTHUECKUH HEJOUET.

" (M)
B pemiennn uMeEIOTCS JMIIHME 3alMCH, HE BXOAAIINE B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpPBIE HE OTHENEHBl OT pemeHus (He
3a4EpKHYTHI; HE 3aKJIFOYCHBI B CKOOKH, PAMKY U T.IL.).

" (M)
B pemennu mmeeTcs HETOYHOCTh B YKa3aHHH Ha OJHO U3 (pu3mueckmx
SIBIICHHH, CBOWCTB, OIpECIICHHI, 3aKOHOB ((hopMyIT), HEOOXOIUMBIX JUTS
MOJIHOTO BEPHOTO 00bACHEHHS
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IIpencraBneHo pelIeHHE, COOTBETCTBYIOIIEE OJHOMY M3 CIEAYOIINX 1
CIIy4acs.
Jlan npaBWIIBHBI OTBET Ha BOIPOC 33/IaHUsl, U IIPUBEJEHO OOBsCHEHHUE,
HO B HEM HE YKa3zaHbl [Ba SBJICHHSA WIM (U3MUECKUX 3aKOHA,
HEOOXOIUMBIX ISl TOJTHOTO BEPHOTO O0BSICHEHHS.

50)041
Vka3aHbl Bce HEOOXOAWMBIC Ui OOBSICHEHUS SBICHHS U 3aKOHEL,
3aKOHOMEPHOCTH, HO WMCIONIMECS PAacCyXACHHs, HalpaBlIeHHbIE Ha
HOJIy4€HNE OTBETA HA BOIPOC 33/IaHUsI, HE JOBE/ICHBI JI0 KOHIIA.

50)171
VYka3aHBl Bce HEOOXOIWMBIC Ui OOBSICHEHWS SBICHHS W 3aKOHEL,
3aKOHOMEPHOCTH, HO  HMEIOLIMEeCs  PacCyXACHMS,  HPUBOJIIINC
K OTBETY, COAepKaT OMHOKH.

50051
VYkazaHbl He BCe HEOOXOJUMBIC JUISi OOBSICHEHHs SBICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO MIMEIOTCS BEPHBIE PAcCyXKICHNUS, HAIpaBJICHHBIE Ha
pElIeHHUE 3a4a4n

Bce ciayuam pemreHus, KOTOpbIe HE COOTBETCTBYIOT BEINICyKa3aHHBIM 0
KPUTEpUsIM BbICTaBJICHUs OLIEHOK B 1, 2, 3 Gauia

Maxcumanvrwiil 6aun 3
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OJHOPOJHBIH TOHKHH CTEpPKEHb MAacCOM
m=1Kr OHHAM KOHIIOM [IAPHHPHO
IPUKPEIJIEH K IMOTOJKY, a JAPYI'HM
KOHIIOM  ONHUpaeTcss Ha  MacCuBHylo F
TOPH30HTAITBHYIO JIOCKY, o0pazys
¢ nei yron a=30° Tlox nelictBuem
TOPHU30HTAIBHOW CHIIBI F 10CKa JBHXKETCS MOCTYTATEIBHO BJIEBO C MOCTOSTHHOM
CKOpOCThIO (cM. puUCYHOK). CTepxeHb IpU 3TOM HemoxaBuxeH. Hainure F, eciu
K03huueHT TpeHus crepxHs mo gocke U=0,2. TpeHueM IOCKH IO oOImope
Y TPEHUEM B IIAPHUPE MPEHEOPEUb.

BozmoxHOe pelenue

1. B unepuuansHoil cucreme orcuéra Oxy, V
cBsi3aHHOM C 3eMi€i, OCKa JBIDKETCS
IIOCTYIATEIbHO C MOCTOSHHON CKOPOCTBIO. F

[Toaromy cymma npoekiuii Ha ocs Ox Bcex -—f

CHJI, NMPUJIIOKCHHBIX K JOCKC, paBHA HYIIIO

(puc. a): 0 }
F ,—F=0.
P Puc. a
2. Ha puc. 6 moka3aHbl BCE CHIIBI,
MPUIIOKEHHBIC K CTepxKHI0. CHIIBI peaKuu T
/
1

HIapHUpa U JOCKUM  IPECTaBJICHBI
TFOPU3OHTAIBHBIMU M BEPTUKAJIbHBIMU

COCTABIISFOIIMH T=1+T, u

R=N+ FTp COOTBETCTBEHHO. Ilo

TpeTbeMy 3axkoHy HbloToHa FTp2 =—FTp1,

HO3TOMY

Foy=F =F. (1

Puc. 6

3. Ilo ycnoBuIO 3afaul CTEP)KEHb IOKOMTCS, IOATOMY CyMMa MOMEHTOB CHII
OTHOCHTEIILHO OCH IapHupa A paBHa Hynto. O003HAYUB JJIMHY CTEPIKHS Yepes3
L, 3anmiiem 3To ycinoBue:

L .
mgicosu—FszLsma—NLcosa:O. 2)
4. Jlocka IBYDKETCS OTHOCHTEIILHO CTEPXKHS, MOITOMY CHJIA TPCHUS SBISCTCS
CUJION TPEHUS CKOIBKECHHUSI:
Fl =uN. 3)
5. oncraBug (3) B (2), Moyiy4uM ypaBHEHHE
mgcosa—2uNsina—2Ncosa=0,

[103BOJIAONIEE HAWTH HOPMaJIbHYIO COCTaBIISIFOILYIO CUJIbI PEAKIIMM JOCKHU:
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_ mg
2(1+ptga)’
Orcrona: F:Fszzp_sz(lumgt ): 0,2-1-10 ~0,9 H.
+ o
higa) o023
3
Otet: F =09 H
Kpurtepru orieHUBaHMs BBITOTHEHH 33 aHUS Bamnst

ITpuBeeHO MOIHOE PElIeHHe, BKITIOYAOIIEe CIICAYIOIINE SIEMEHTBI: 3

I) 3amucansl  TMONOXKEHHMS ~ TEOpUHM M (puU3MUecKue  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOIMMO JUIS PEeIICHUSI
3a/lauy BHIOPAHHBIM CIIOCOOOM (B IaHHOM CIIy4dae: 6mopou u mpemuil
saxonvl Huiomona, ewipasicenue Ons Cumbl MpeHus CKOIbIHCEHUS,
yenogue pasrnogecusi meépooeo mena),

II) omumcanel Bce BHOBb BBOJAWMBIC B PCIICHUH OYKBCHHBIC
0003HaUYCHUsT (UBNYECKUX BEIUYHH (3 UCKTIOUEHUEeM 0003HAYeHULlL
KOHcmaHnm, Yykazannvlx 6 eapuanme KHUM, obosnauenuti eenuyum,
UCTIONL3YeMbIX 6 YCA08UU 3a0auu, U CMAHOAPMHBIX 0003HAUeHUU
BENIUYUH, UCHONBLIYEMBIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

III) mpoBeneHBl HEOOXOMMMBIE MaTeMaTHYECKHE MPEoOpa3oBaHUS U
pacu€Thl, NPUBOAAIIME K IPAaBHIBHOMY YHCIOBOMY  OTBETY
(momyckaeTcst  peUIeHHe IO  YacTAM» C  MPOMEXYTOYHBIMU
BBIYUCIICHUSIMH );

IV) npexncrapieH IpaBHIGHBIN OTBET C YKa3aHHEM €IIMHUI] H3MEPCHUS
HMCKOMOM BEIMYUHBI

IIpaBuiapHO 3ampcaHbl BCE HEOOXOMUMBIC IOJOKCHUS TEOPHH, 2
(bu3nYecKre 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEACHBI HEOOXOAUMBIC
npeobpazoBanus. Ho nMMeIoTcs OIMH MM HECKOJBKO W3 CIETYIOIIIX
HEIIOCTATKOB.
3amucy, COOTBETCTBYyMOLIME MyHKTY I, mpeacraBieHsl HE B IOJHOM
00BEME MM OTCYTCTBYIOT.

" (WJIN)
B peuieHHH UMEIOTCS JIMIIHHE 3alMCH, HE BXOSAILIAC B DEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpPHIE HE OTICNCHBI OT pEIICHHS (He
3a4€pKHYTHI; HE 3aKITI0OYCHBI B CKOOKH, paMKy U T.IL.).

u (UJI)
B HeoOXOIMMBIX  MaTeMaTHYeCKMX  NpPeoOpa3oBaHHUAX  WIH
BBIYHCIICHUSX JIOMYIICHbl OMMOKH, U (WJIM) B MAaTEeMaTHYCCKHX
npeoOpa3oBaHUSIX/BBIYMCICHUAX IPOMYLICHBI JIOTHYECKH BaXKHBIC
Iiary.

1 (WIN)
OrcyrcrByer nyHKT [V, niu B HEM jonylieHa ommoKka (B TOM YUCIIe B
3aITUCH eIMHHII N3MEPECHUS BEITMUUHBI)
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INpencraBneHsl 3alKCH, COOTBETCTBYIOIINE OJHOMY W3 CIETYHOIIHX 1
CITy4aes.
IpencraBneHsl TOMBKO MOJOXKEHHS U (OPMYJBI, BBIpaXKaroMmue
¢m3udecKkne 3aKOHBI, INPUMEHCHHE KOTOPHIX HEOOXOINMO I
peleHuss NaHHOHM 3amaun, Oe3 Kakux-Iubo mpeoOpazoBaHUil ¢ HX
UCTIONB30BaHUEM, HAMIPABIEHHBIX Ha PEIICHUE 3a1a4H.

W
B pemrennn orcyrcrByer OJIHA U3 cXomHBIX (GOpMyIT, HeoOXoammMast
JUISL pellieHusl JaHHOW 3aj1aul (MM yTBEep:KAEHHE, JeKalllee B OCHOBE
pelIeHns), HO NMPUCYTCTBYIOT JIOTHYECKH BEpHBIC NPeoOpa3oBaHUS C
IMeIoIUMACS (HOpMyTaMH, HallpaBJICHHBIE Ha PEIICHNE 3a1auH.

W
B OJHOM wu3 wucxomubix (opMyd, HEOOXOMMMBIX Ul pEIICHHS
JTAaHHOH 3a7a4¥ (WIM B YTBEPXKICHUH, JISKAIEM B OCHOBE PEIICHUS),
JOMyIleHa OIIMOKa, HO MPHCYTCTBYIOT JIOTMUYECKH  BEpHBIE
npeoOpa3oBaHUsl ¢ HMeommMMECH (OpMyIaMH, HaIpaBICHHBIE Ha
pelIeHHUE 3aJa4n

Bce cimydan pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBIMICYKA3aHHBIM 0
KPHUTEPHSIM BEICTAaBIICHHS OIICHOK B 1, 2, 3 Gayuta

Maxcumanvnwiii 6an 3

Tennon3onupoBaHHBIN TOPU30HTANbHBIN cocynt paznenén TIOPUCTOU
MEePEropoIKON Ha JBE paBHbIE YaCTU. B HayanbHBIM MOMEHT B JIEBOM YacTH cOCy/ia
HaxoAUTCA V =2 MOJIb I'ellusl, a B IPaBOH — TaKoe K€ KOJIMYECTBO MOJIb aproHa.
ATOMBI TenMs MOTYT IPOHUKATh 4Yepe3 Ieperopojiky, a sl aToOMOB aproHa
Ieperopoka HempoHWIlaemMa. TemmepaTypa Teinust paBHa TeMIEpaType
aprona: 7 =300K. Onpenenure OTHOIIEHHWE BHYTPEHHHUX O3HEPIUN Ta30B IIO
pa3HbIe CTOPOHBI TEPETrOPOJIKM TIOCJIE€ YCTaHOBJIEHHS TEPMOJIUHAMHYECKOTO
paBHOBECHSI.

BosmokHOe PECUICHUC

1. Tak Kak cOCyJ TCIUIOW3OJUPOBAH W HAaYaJbHbIC TEMIIEPATYPhl Ta30B
OJIMHAKOBBI, TO MOCJIC YCTaHOBJICHUS PAaBHOBECHS TEMIepaTypa B cocynae Oyaer
paBHA MNEPBOHAYAIBHOW, a TENUi PABHOMEPHO PACIPEACIHUTCS 10 BCEMY
cocyny. Ilocne ycTaHOBIIGHHSI paBHOBECHS B CHCTEME B KaXKIOW YacTH cocyaa
okaxxerca mo 1 momb remus: v, =1. B pesymprare B cOCyle C aproHoM

OKa)keTCsl 3 MOJIb CMECH: V, =V, +V =3,
2. BHyTpeHHsAs 5HEprus OJHOATOMHOIO HJIEAILHOTO Ta3a MPONOpPIUOHAIbHA
TeMIIepaType U KOMYECTBY MOJIEH:

U=2VRT = U, =3v,RT}, U, =3v,RT,.

2

3. 3anmimeM yciaoBHE TEPMOAUHAMUYECKOro paBHOBecus: 1) =T5.
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U_vw U _1
‘U, v, U, 3
U 1

u, 3

OTBeT:
2

KpI/ITCpI/II/I OLICHUBAHMS BBINIOJIHCHUA 3aJaHUA

banbr

[TpuBeneHO MOTHOE pelIeHNe, BKITIOYAIOIIEe CIICTYIOIIUE YIICMCHTHI:

I) 3ammcaHbl TONOXKEHWS TEOPUHM H  (DU3MYCCKUE  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOIMMO JUIS PEeIICHUSL
3aJa4dl BBHIOPAHHBIM CIIOCOOOM (B JaHHOM clilydae: ¢opmyra O0ns
GHYmMpeHHell dHepeuu O0OHOAMOMHO20 UOCAIbHO20 2d3d, YCA08Ue
MepMOOUHAMUYECKO20 PABHOBECUL);

II) onwcansl BCe BHOBb BBOJAWMBIE B pCIICHHH OYKBEHHBIC
0003Ha4YeHUsT (U3NYECKUX BEIWYHMH (30 UCKTIOUeHUueM 0003HayeHull
KOHCmanm, ykasannwix 6 eapuanme KUM, obosnauenuil, ucnonvsyemuix
6 YCI08UU 3a0ayl, U CMAHOAPMHBIX 0003HAYEHUI BEIUYUH, UCNOTb3YeMbIX
npu HANUCAHUU PUBUYECKUX 3AKOHOB);

III) mpoBeneHsl HEOOXOAWMBIE MaTeMaTHUECKHE MpPeoOpa3oOBaHUS H
pacuérhl, MNPHUBOAANIME K TPABUIBHOMY 4YHCIOBOMY  OTBETY
(momyckaeTcss  peUIeHHE «IIO0  4YacTsAM» C  [IPOMEXYTOYHBIMH
BBIYHCIICHUSIMHU );

IV) npencraiieH npaBUIbHBIA OTBET

[IpaBunbpHO 3ammcaHbl BCEe HEOOXOMUMBIE TMOJOXKEHUS TEOpHUH,
(bu3UYecKre 3aKOHBI, 3aKOHOMEPHOCTH, ¥ MPOBEACHBI HEOOXOANMBIC
npeoOpazoBanus. Ho nMeroTcss ofuH MM HECKOJIIBKO U3 CIEAYIOIINX
HEJOCTAaTKOB.

3anucu, cooTBeTCTBYIoME MyHKTY I, mpencTaBieHbl HE B IMOJHOM
00BEME HIIH OTCYTCTBYIOT.

1 (WJIN)
B pemieHun HMMEIOTCS JIMIIHUE 3alMCH, HE BXOISILIME B PELICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpPBIC HE OTACNCHBI OT pEIICHHS (HE
3a4€pKHYTHI; HE 3aKITIOYCHBI B CKOOKH, paMKy H T.IL.).

" (MJIN)
B  HeoOXOOMMBIX  MaTEeMaTHYeCKHX  MpPEoOpa3OBAHMAX WU
BBIUUCIEHUSAX JONYIIEHbl OHIMOKH, U (WIM) B MaTeMaTU4ecKuX

peoOpa30BaHUIX/BBIYUCICHUAX — MPOMYIICHBI
IIary.

JIOTHYCCKHN BaAXXHBIC

1 (WJIN)
OrcyrcrByer nyHKT [V, niu B HEM pomylieHa ommoKka (B TOM YUCIIe B
3aIUCH eIMHHII N3MEPECHUS BEITMUUHBI)

[IpencraBieHsl 3amucu, COOTBETCTBYIOLIUE OJHOMY M3 CIEIYIOLIUX

CITydaeB.
IIpeacraBieHbl TOJBKO TIONOXKEHUS U (HOPMYJIBI, BBIPAXKAIOIIHEC
(u3MYeCcKHe 3aKOHBI, TNPUMEHEHHE KOTOPBIX HEOOXOJUMO IS
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pelieHuss JaHHOW 3ajmaud, 0e3 Kakux-IMOo TpeoOpa3oBaHUMN C WX
HCTIONB30BAHUEM, HATIPABICHHBIX HA PEIICHNE 3a1a9H.

Wi
B pemiennn otcyrcrByetr OJIHA u3 ucxonnsix Gopmyii, HeoOXoaumas
JUISL peleHNs JaHHOW 3a1adul (WM yTBEPXKACHHE, JIeKaIee B OCHOBE
peIIeHNs), HO NMPUCYTCTBYIOT JIOTHYECKU BEPHBIC MPeoOpa3oBaHUS C
uMerImMucs GopMyaaMu, HalpaBlIeHHbIE Ha PEeLIeHNE 3a1auu.

nim
B OJIHOM wu3 wmcxomHsIx (opMys, HEOOXOIMMBIX JUISl PElICHHS
JTAaHHOM 3ajaudl (WK B YTBEPXKICHMH, JISKAIIEM B OCHOBE pEILCHMS),
JONyIleHa OmHNOKa, HO MPHCYTCTBYIOT JIOTMYECKH  BEpHBIC
peoOpa3oBaHUs ¢ HMeonmMucs (OpMyJIaMH, HaIpaBlIeHHBIE Ha
pelIeHue 3a1a4u

Bce cimyuan pernreHus, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHUSIM BBICTABJICHHS OLICHOK B 1, 2, 3 Oamta

Maxcumanvroiii 6ain 3

VCTOYHUK TOKa, IBA PE3UCTOPA M KIIOY BKJIIOYEHHI B IIEMb, Kak K
MOKa3aHO Ha pHCYHKe. [IpH pa3oMKHYTOM KITIOYEe Ha PE3UCTOPE
R, BbIIEnsercs momHocTh P, =2 BT, a Ha pesucrope R, —

momHocTs P, =1 Br. Kakasg MoOIHOCTh OyIeT BHIAENATHCA Ha R, R,

pesucrope R, mocie 3aMblkaHus kioda K? BryTpeHHuUM
COMPOTHUBIEHUEM HCTOUHHKA NIPEHEOPEUb.

BosmokHOe PEUICHUC

Tok B ey 10 3aMmbIkanus Kiroya K

£
[=—F— 1
R +R,’ M
rae € — DJIC ucrounuka.
MomHocTb, BblAEsIEMas COOTBETCTBEHHO Ha PE3UCTOpax Ry u R,
P =I"R,, ()
P,=I"R,. 3)

Tak kak mocie 3aMblKaHHsI KJII04a TOK 4epe3 pe3ucTop R; He TeuéT, UCKoMast
MOIIIHOCTb, BbIJeNsieMas Ha pe3rucTope R, nocie 3amMblkanus Kinoda K,

P =% “

O6wvenunss (1)—(4), momyvaem:
2

P':P i+1 =9 Br
2 2 P2 .

OrtBeT: P, =9 Bt

2
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KpI/ITepI/II/I OIICHUBAHMs BBINIOJIHCHUA 3a1aHUs bamnsl

[IprBeneHO NONMHOE PElIeHUE, BKIIOYAIOIEe CIEAYIOIUE FIEMEHTHI: 3
I) 3ammcaHbl TONOXKEHHS TEOPUH H  (DU3MUYCCKUE  3aKOHBI,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPBIX HEOOXOIMMO JJISl peIleHHS
3a/la4d BBIOPaHHBIM crocoOoM (B JaHHOM citydae: 3akoH Oma 07
NOAHOU Yenu u Gopmyna 0158 MOWHOCU INEKMPULECKO20 MOKa);

II) ommcaHsl BCe BHOBb BBOAWMBIE B peIIeHHH OYKBEHHEIC
0003Ha4YeHUST (DUBNUECKUX BENUYUH (30 UCKIIOUeHueM 0003HaueHull
Koncmawnm, ykazauuwix ¢ eapuanme KUM, obo3nauenu, ucnoib3yemvix
8 YCI08UU 3a0a4l, U CMAHOAPMHBIX 0003HAYEHUU 8EIUYUH, UCNOTb3YeMbIX
npu HANUCAHUYU PUUYECKUX 3AKOHOB),

IIT) npoBeneHbl HEOOXOAUMBIE MaTeMaTHYECKHUE MPEOOpa3OBaHHS U
pacuérel, TMPHUBOAAIIME K TPABWIBHOMY YHCIOBOMY  OTBETY
(momyckaeTcs ~ pemIeHHe IO  YacTAM» €  IIPOMEKYTOYHBIMH
BBIYHCIICHUSMHU );

IV) mpencrasneH mpaBUIBHBIN OTBET C YKa3aHUEM €IUHUI] H3MCPCHUS
HWCKOMOM BEJIUYHMHBI

[IpaBuibHO 3ammcaHbl BCEe HEOOXOMUMBIE TMOJOXKEHUS TEOPHUH, 2
(bu3nUecKre 3aKOHbBI, 3aKOHOMEPHOCTH, U TPOBEACHBI HEOOXOMMBIC
npeoOpazoBanusi. Ho UMErOTCS OIWMH WM HECKOJIBKO U3 CIEAYIOMINX
HEIOCTATKOB.

3amucy, COOTBETCTBYyMOLIME MyHKTY I, mpeicraBieHsl HE B MOJHOM
00BEME HITH OTCYTCTBYIOT.

1 (WJIN)
B pelieHHHn UMEIOTCS JIMINHHE 3alKCH, HE BXOJSIINE B DEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpPBIE HE OTJAENEHBl OT pemeHus (He
3a4EPKHYTHI; HE 3aKTFOUCHBI B CKOOKH, PAMKY H T.I1.).

u (UJIN)
B HeoOXOmUMBIX  MaTreMaTHYeCKUX  MpeoOpa3oBaHHSAX  HIIH
BBIYUCIICHUAX JIOMYIICHBl ONIMOKH, U (WIM) B MaTeMaTHYeCKUX
npeoOpa3oBaHUX/BBIYMCICHUSAX IPOMYLICHBl JIOTHYSCKH Ba)KHBIE
IIar.

1 (WJIN)
OrcyrcrByer nyHKT [V, niu B HEM ponynieHa ommuoka (B TOM YUCIIe B
3aITUCH eIMHHII U3MEPECHUS BEITMUUHBI)

[IpencraBieHsl 3amucu, COOTBETCTBYIOLIUE OJHOMY M3 CIEIYIOLIUX 1
CIIy4aes.

IIpencraBieHbl TOMBKO MOJOXKCHUAS W (OPMYJBI, BBIpaXKarOIINe
¢u3nuecKkrue 3aKOHBI, NPUMEHEHHE KOTOPBIX HEOOXOOUMO IS
pemreHus MaHHOM 3amaum, 0e3 Kakumx-JIMOO TmpeoOpa3oBaHMil C HX
HCIIOJIb30BaHKEM, HAIIPAaBJICHHBIX Ha peIlIeHHUE 3a1a4H.

nim

B pemennn orcyrctByer OJJHA u3 ncxomusix Gpopmy, HeoOXomumast
JUIS pelIeHUs] JaHHOW 3ajauM (WM yTBEpKAEHHE, JIeKallee B OCHOBE

© 2016 DenepanpHas ciyx0a 1Mo Haa30py B chepe obpasoBaHus U Hayku Poccuiickoit Pexepannn




®dmsuka. 11 xace JlemoncTpanuonnslii Bapuant 2016 r. - 31 /33

pelieHns), HO MPUCYTCTBYIOT JIOTHYECKU BEPHBIC MPeoOpa3OBaHUs C
AMeroIMHUCs GopMyJiaMu, HallpaBJIeHHBIE HAa PEIICHUE 3a1a49H.
N

B OJIHOM wu3 wucXomHbIX (GOPMyN, HEOOXOMMMBIX IS PEIICHHS
JAHHOW 3aJaudl (WM B YTBEPXKICHHH, JISKAIIEM B OCHOBE PEIICHHS),
JOMyIIEHa  ONIMOKa, HO TPUCYTCTBYIOT JIOTUYECKH  BEpHbBIC
npeoOpa3oBaHust ¢ HMeoUmMEcs (OpMyJIaMH, HaIpaBiCHHBIC Ha
peleHne 3a1a9u

Bce cmydan pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0
KPHUTEPHSIM BEICTaBICHHS OIEHOK B 1, 2, 3 Gayuta

Maxcumanvrolii 6ain 3

B Bakyyme HaxomsATcs JIBa KaJbIMEBBIX JJIEKTPOJA, K KOTOPBIM MOJIKITIOUYEH

koHAeHcaTop EMKocThi0 4000 nd. [Ipu UTMTENFHOM OCBEIICHHH KaToja CBETOM

(GOTOTOK MEXIy IJIEKTPOJaMH, BO3HUKIIMII BHadvaiue, IpEeKpaliaeTcs, a Ha
-9

KoHIeHcaTope mosiBisierest 3apsin 5,510 ~ K. «KpacHas rpanuma» gpotoadderra

JUTSL KaJbLUs 7‘0 =450 uMm. Omnpenenure 4acTOTy CBETOBOM BOJIHBI, OCBEIAIOIIEH

KaToJl. EMKOCTBIO CHCTEMBI 3JIEKTPOIOB MPEHEOPEUb.

BosmoxHOE pelieHue

VpaBHenne Oinmreitna mna  dortodddexra: hv=A4, +E_, THe E( -

MaKCHMallbHasi KHHETHYECKas HEPTUs (pOTO3NEKTPOHOB, A = = ;i—c
0
@oroTox mpekpamaercsa, korma E =eU, tme U - HanpsKeHHE MEXIy
3JIEKTPOJIaMH, WM HANPsDKEHUE Ha KOHJIEHCATOPe.
3apsin koHaeHcaropa g = CU.
B pesynbrare nogyyaem:
8 -19 -9
c e 3-10 1,6-10 " -5,5-10
v="C 4,4 _ —_ — —~10" I'y
Ao Ch  450-10 4000-10 ©-6,6-10
Oteer: v~10" T
Kputepuu orieHUBaHMs BBITOJHECHUS 3aIaHUS Baner
[IpuBeneHo moyHOE peleHe, BKII0YAroIee CISAYIOUINE IIEMEHThI: 3

I) 3ammcanbl  TMOJOXKEHMS ~ TEOpUM U (U3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, MPHMCHEHHE KOTOPBIX HEOOXOMWUMO AJsl PEIICHHUS
3aJaddl  BBIOpaHHBIM crocoOoM (B JaHHOM CIydae: ypaeHeHue
Dunwmetina 012 omosgppexma,  @opmynvt  Ona  pabomuvl
INEKMPULECKO20 N0 KOHOEHCAmopa npu nepemeujeHuu d1eKmpoHa u
0715 NEKMPOEMKOCIU KOHOGHCAMOopd, (popmyna 63aumocesasu 4acmomaol
U ONUHBL BOTHDL);

IT) omucansl Bce BHOBb BBOAUMBIE B PEIICHUN OyKBEHHBIE 00O3HAUEHUS
(GM3UYECKNX BENUYHH (30 uckmioyeHnuem 00O3HAUeHUll KOHCMAHM,
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yKazanuvix 6 eapuanme KUM, obo3nauenuii 6enuyun, UCHONbLIYEMbIX 8
Yenosuu 3a0aqu, U CMaHOapmHblx 0003HAYEHUL BeTUYUH, UCHOTb3YEeMbIX
npu HANUCAHUU PUUYECKUX 3AKOHOB);

IIT) npoBenneHbl HEOOXOAMMEBIE MaTeMaTHUECKUe NpeoOpa3oBaHus U
pacy€Thl, MPUBOIAIINE K MPABUIHHOMY YHCIIOBOMY OTBETY (HOIYCKaeTCs
PEIICHHE «TI0 YACTSIM» C IPOMEKYTOUHBIMH BEIYHUCICHUIMHU );

IV) nmpencraBieH nmpaBUIBHBIA OTBET C yKa3aHUEM EIUHUI] U3MEPEHUS
HMCKOMOH BEJIMYUHBI

[IpaBunbHO 3amucaHbl Bce HEOOXOAWMBIE TIOJIOKEHHS TEOPUH, 2
(¢u3NUecCKre 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEACHBI HEOOXOIUMEIE
npeobpazoBanuss. Ho MMEIOTCS OAMH WM HECKOJIBKO W3 CICTYIONIHX
HEJO0CTAaTKOB.

3ammcH, COOTBETCTBYIOIIMEe MyHKTY II, mpeacTaBieHBl HE B IOIHOM
00BEME HITH OTCYTCTBYIOT.

n (UJIN)
B pemieHMM WMEIOTCS JMINHUE 3allMCH, HE BXOAAIIHME B pEIICHUE
(BO3MOXHO, HEBEpHBIC), KOTOpbIE HE OTACJCHBI OT pelieHus (He
3a4€pKHYTHI; HE 3aKTIOYECHBI B CKOOKH, paMKy U T.IL.).

U (UJIN)
B HeoO0X0IUMBIX MaTeMaTHYecKUX MPeoOpa3oBaHMAX MM BBIYMCICHHSIX
JIOMYIIEHbl OIMMOKH, W (WJIM) B MaTeMaTHYECKHX MpeoOpa3oBaHUsIX/
BBIYHCIICHASX TIPOIYIICHBI JIOTHYECKH Ba)KHBIE IIIaTH.

n (MJIn)
OtcyterByeT nmyHKT [V, wim B HEM jpomyiieHa omuoOKka (B TOM YHCIE B
3aIHCH AWHHI] H3MEPEHHSI BEJIYHHBI)

IIpencraBieHsl 3amiCH, COOTBETCTBYIONIWE OJHOMY U3 CIEIYIOIIHX 1
ClTy4aes.
[IpeacraBneHsl TONBKO TONOXKEHHS W (OPMYINBI,  BBIpakaromue
(bm3udecKre 3aKOHBI, IPUMEHEHHE KOTOPBHIX HEOOXOANMO JUTS PEIIeHHS
JIaHHOW 3a1a4u, 6e3 Kakux-11u0o nmpeoOpa3oBaHui ¢ UX UCIOIB30BAaHUEM,
HampaBJICHHbIX Ha PEIIeHHE 3a1a4H.

nim
B pemwennu orcyrctByer OJJHA 13 ncxomHelx dopMyn, HeoOXoamMas
JUId pellieHHs JaHHOW 3anauu (WM YTBEpXKISHHE, JIeXallee B OCHOBE
pelIeHns), HO TIPHUCYTCTBYIOT JIOTHYECKHM BEpHBIC IIPeoOpa3oBaHUS C
UMeroIUMucs (HopMyIaMu, HallpaBJICHHBIC Ha PEIICHUE 3a/1a4H.

Wi
B OJIHOM u3 ucxomubix (popmys1, HEOGXOMMMBIX I PEICHHs JaHHOI
3amaun (WM B YTBEP)KICHHH, JIOKAIIEM B OCHOBE PEUICHHS), AOIyIICHA
omunOKa, HO TPUCYTCTBYIOT JIOTUYECKH BEpHBIC MPEoOpa3oBaHHs C
UMEIOIUMHUCS (OpPMyTIaMH, HalpaBJICHHBIC Ha PEIICHUE 331341

Bce cmydam pemieHus, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0
KPHUTEPHSIM BEICTaBICHHS OICHOK B 1, 2, 3 Gayuta

Maxcumanvuwiii 6ann 3
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B cootBerctBumn ¢ Ilopsaxkom mnpoBelneHUs TOCYJapCTBEHHOM HTOrOBOM
aTTecTalny 1Mo o0pa3oBaTENBHBIM MPOrpaMMaM CpeIHEro O0mero oOpa3oBaHHS
(npukaz MunoOpnayku Poccunm ot 26.12.2013 Ne 1400 3apeructpupoBaH
Munroctom Poccun 03.02.2014 Ne 31205)

«61. Tlo pe3ynpTaTaM NEpBOH M BTOPOH MPOBEPOK IKCIEPTHI HE3aBUCHUMO
JIpyr OT Jpyra BBICTABISIIOT Oaulbl 3a KaXJbI OTBET Ha 3aJaHHA
9K3aMeHaIMOHHOU paboTel EI'D ¢ pa3BEpHYTHIM OTBETOM. ..

62. B ciygae CyIIeCTBEHHOTO pPACXOXKICHUS B OayulaX, BBICTABICHHBIX
JIByMs 3KCIIEpTaMH, Ha3HAyaeTcsl TpeThsl NpoBepka. CyIIeCTBEHHOE PAacXOXkKIAECHHUE
B Oamiax oOmpeneneHo B KPUTEPHAX OLEHWBAHUS 1O COOTBETCTBYIOIIEMY
yueOHOMY IIPEIMETY.

DKCIIepTy, OCYIIECTBISIOIIEMY TPETbIO TPOBEPKY, MPENOCTABISAECTCS
nHpoOpMarysi o Oanmiax, BBICTABICHHBIX OKCIEPTAMH, paHee MPOBEPSIBIIUMH
9K3aMEHALMOHHYIO PabOTy».

Ecnu pacxoxnenue coctapisier 2 u 6oee O6asia 3a BRITIOIHEHHE JTII000T0 U3
3aJJaHui, TO TPETHH HKCIEPT MPOBEPSIET OTBETHI TOJIBKO HA T€ 3aJaHUsl, KOTOpPbIE
BBI3BAITM CTOJIb CYIIECTBEHHOE PACXOKACHUE.
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