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Enunblii rocynapcrBenHblii 3x3amen no ®U3NKE

TlosicHeHHsI K IeMOHCTPAIIMOHHOMY BAPHAHTY KOHTPOJIbHBIX
HU3MEPHUTEIBHBIX MATEPHAJIOB €HHOI0 FOCY/IapCTBEHHOI0 IK3aMeHa
2016 rona no PU3UKE

IIpn o3HaKOMIIEHHH C JI€MOHCTPAIIOHHBIM BapHaHTOM KOHTPOJBHBIX
U3MEpUTENbHBIX MarepuaioB 2016 r. ciemyer uMeTh B BHIY, 4YTO 33JaHUs,
BKIIIOUEHHBIE B JEMOHCTPAIllMOHHBIA BapHaHT, HE OTPAXXal0T BCEX BOMPOCOB
cofiep KaHUsI, KOTOpBIE OyIyT MPOBEPATHCS ¢ TToMoIbio BapuantoB KM B 2016 .
ITomHBIN TIepedeHb BOMPOCOB, KOTOPHIE MOTYT KOHTPOJHPOBATHCS HA CIMHOM
rocyiapctBeHHOM 3k3ameHe 2016 r., npuBeaéH B KOIU(PUKATOPE SIEMEHTOB
cogepkaHUsT W TpeOOBaHMH K  ypPOBHIO  IOJTOTOBKM  BBHITYCKHHUKOB
00pa3oBaTeNbHBIX OpraHU3alUd I TIPOBEJCHUS EIWHOTO TOCYAapCTBEHHOTO
sk3ameHa 2016 r. o gusuke.

Ha3nauenue AeMOHCTPallMOHHOTO BapuaHTa 3aKIIOYAETCS B TOM, YTOOBI
JaTh BO3MOXHOCTh TI0OOMy ydacTHHKY EI'D m mmpokoi 0OIIeCTBEHHOCTH
COCTaBUTH IPEJCTaBICHHE O cTpyKType Oyaymmx KM, xonngectBe 3amanuii, 00
ux ¢opme, ypoBHE UX CIOXKHOCTU. [TpuBe€HHbIE KPUTEPUHN OLIEHKH BBITOJHEHUS
3aJaHuil ¢ pPa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE B OJTOT BAapHaHT, MAAIOT
MPE/ICTaBICHHE O TPEOOBAHMUAX K MOJHOTE U MPABHIBHOCTH 3aMHCH Pa3BEPHYTOrO
OTBeTA.

OTH cBeJeHHUS MO3BOJIAT BBITYCKHUKAM BBIPAOOTaTh CTPATETUIO MOATOTOBKH
u caauu EI'D.
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Hrxe mpuBeeHs! ClipaBOYHBIE JaHHbIE, KOTOPBIC MOTYT IOHaTOOUTECS Bam

JleMOHCTPAMOHHbINH BADHAHT TIPY BBITIOJTHEHUA PAOOTEHI.
KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
1Jist ipoBeeHus B 2016 roay eMHOr0 rocy1apcTBeHHOr0 IK3aMeHa JecaTHYHBIE PUCTABKHA
no PU3UKE
Hammeno- | O6o3Hauenne | MuHoxurens | Hammeno- | O6o3Hauenue | MHOXHTETH
HHCTpyKIUS 110 BHITIOJTHEHHIO PadO0ThI BaHHC BaHHMC
JInst BEITOJHEHMS SK3aMEHAIIMOHHON paboThl 1Mo (u3mke oTBOIUTCS 3 dYaca THra r 10° CaHTH c 107
55 munyt (235 munyT). PaboTa COCTOMT M3 JABYX 4acTel, BKIIOUAIOUIMX B ceOs Mera M 10° MHJUIA M 107
32 3ajanus. KHUJIO K 10° MHKpPO MK 10°
Otsernl k 3amamuaM 1, 2, 8, 9, 13, 14, 19, 20 u 23 3anuceBaroTCsA 10 FeKTO r 102 Hamo H 107°
MpUBEIEHHOMY HKXe 00pasily B BHJE OAHOW IHMQPBI, KOTOpas COOTBETCTBYET fr— 1 107! HKO 0 10712
HOMEpY MNpPaBHJIBHOIO OTBeTa. DTy HM(py 3aluIimMre B IMOJIE OTBETa B TEKCTE
paboTHI, a 3aTeM IIEpEHECHTE B GIaHK OTBETOB Ne 1. Koncmanms
YUCIIO TT n=23,14
OtTger: 7 |_| YCKOpEHHE CBOOOIHOTO TaJICHUS Ha 3eMIie g=10 M/cz,“ -
TrpaBUTALMOHHAS IOCTOSIHHAS G=6,710 " H-m/kr
B 3aganmsx 3-5, 10, 15, 16, 21, 25-27 oTBeTOM SIBISIETCS LIETI0€ YHCIO HIN yHMBEpCaJbHas ra30Bast MOCTOSHHAs R=831 )1>K2/3(MOHL‘K)
KOHEYHasl JecITUYHast IpoOb. UKCII0 3amuiiuTe B MOJie OTBETA B TEKCTE paOOThI, nocrosiHHast Bonbimana k= 1,38'1203’ HXS/IK
a 3areM TNEpPEHECUTE TI0 NMPHUBEAEHHOMY HIDKE oOpasimy B Omamk orBera Ne 1. TOCTOsHHAs ABOTAZPO NA:6'180 MOIb
Enuaunel namepeHns GU3NUSCKIX BETHYUH MICATh HE HYKHO. CKOpOCTE CBETA B BakyyMe c=3 110 mc
OTBeT: 75 CM. 3 ? ) 5 K03 GHUIUEHT TTPONOPLMOHATBHOCTH B 3aKkoHe Kynona k= E: 9-10” H-m*/Kn*
OtBeroM Kk 3amammsim 6, 7, 11, 12, 17, 18, 22 wu 24 sBusgercs MOJIyJIb 3apsifa eKTPOHa ! o
HoCyIe0BaTeNbHOCTh ABYX Ludp. OTBET 3aNmMIIUTEe B IOJNE OTBETA B TEKCTE (SrIeMEHTApHBIH STEKTPHIECKHIT 3apsiT) e=1610" Kn
paboThl, a 3aTeM NepeHecuTe MO MPHUBEAEHHOMY HIKE oOpasily 06e3 mpoOenos, rocrositaHast [L1anka h=6,6-10"* k¢

3aAThIX U APYTUX TOMOJTHUTEIBHBIX CUMBOJIOB B OmaHk oTBeTOB Ne 1.

A|B
OrtBerT: yl 7 7 I-II

OtgeT K 3amanusam 28—32 BKIIOUYaeT B ceOs MoApoOHOE OMMCAHUE BCETO XOa
BBITMOJTHEHUST 3aaHusi. B Onanke oTBeToB No 2 ykaxkure HOMEp 3alaHHs U
3aIUILIUTE €0 IOJTHOE PELICHHE.

IIpu  BBIYMCIIEHMAX Pa3pelIACTCs  HUCIOJIB30BATH  HENPOIPAMMUPYEMBIH
KaJIbKYJIATOP.

Bce Omanku EI'D 3amonmHsroTcst spkuMH 9€pHBIMH YepHUIaMH. JlomyckaeTcs
HCIIOJIb30BaHME TeJIEBON, MIIN KaIWIISPHOM, WIN IIEPEEBOM PYUEK.

Ilpu BBIMONHEHHM 3aaHUH MOXKHO MOJNB30BAaThCS YEPHOBUKOM. 3amucu
B UCPHOBHKE HE YUUTHIBAIOTCSA IIPH OLICHUBAHUU PaOOTHI.

bannbl, nomydeHHsle Bamu 3a BBIIONHEHHBIE 3aaHUs, CYMMUPYIOTCS.
ITocrapaiiTech BBIIOJIHUTH KaK MOXHO OoOJibIle 3aJaHuil M HaOpaTh HauOoOJbILEE
KOJINYECTBO OaNIOB.

Kenaem ycnexa!
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Coomnouienue mexcoy paznuuHblMu eOUHUYAMU

TemIeparypa 0K=-273°C
aTOMHas €JMHUIIa MACChI laewm = 1,66~10’27 KT
1 aTroMHas enMHHUIIA MacChl DKBHUBaneHTHA 931,5 MbB

1 2J1eKTPOHBOIBT 15B=1,6-10" JIx

Macca wacmuy

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

MIPOTOHA 1,673-107 xr = 1,007 a.e.M.

HENUTpOHA 1,675-10’27 kr ~ 1,008 a.e.M.

IThomnocme MOJCOJTHEUHOI'0 Macja 900 kr/m’
BOJBI 1000 xr/m> ATFOMUHHS 2700 kr/m’
npesecHsl (cocHa) 400 Kr/M> JKelesa 7800 xr/n’
KEepOCHHA 800 Kr/M’ pTyTH 13 600 kr/m’

Yoenvnan mennoémxocmo
BoaBl  4,2:10° Jik/(xr-K) amomunusg 900 J[x/(kr-K)
JbIa 2,1-10* Jix/(xr-K) MeJH 380 JTx/(xr-K)
Kelesa 460 JIx/(xr-K) qyryHa 500 i/ (xr-K)
CBHHIIA 130 JIx/(xr-K)
Yoenvnan mennoma
apoo0pa3oBaHusl BOJIbI
TUIABIICHUSI CBHHIIA
UIABJICHUSI JIbJA

2,3-10% /xr
2,5-10* x/kr
3,3-10° Jlx/kr

Hopmanwnuie yenosus:  nasienne — 10° ITa, temmeparypa — 0 °C

Monsapnas macca

azora 28:107 xr/momb TeIust 4-107° xr/mMomb
aprona 40-10° kr/monn KHCIIOposa 32:10° kr/mons
BOZIOpOIA 2.107 kr/momb uTHA 6:10°  kr/monb
BO31yXa 29.107 kr/monn HEeoHa 20-107 xr/mMons
BOJIBI 18107 kr/monn YTIEKHUCIIOro ra3a 44107 xr/mMomb
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Yactp 1

Omeemamu K 3a0anuam 1-24  aenawmca  wugpa, uucio unu
nocnedosamenvHocms yugp. 3anuwiume omeem 6 nojie omeema 6 mexkcme
pabomul, a 3amem nepenecume 6 bBJIAHK OTBETOB Ne 1 cnpasa om Homepa
cooOmeemcmeyoue2o 3a0anuA, HaYURAaa ¢ nepeoul Knemouxu. Kascooiii cumeon
nuwume 6 OMOENbHOI KNemouKe 6 COOMEEMCMEUU ¢ NPUBEOEHHbIMU 6 ONIAHKE
oopazyamu. Eounuyvt uzmepenus uuueckux ¢enuduun RUCAms He HyIHCHO.

KoopanHara Tema MeHSIETCS ¢ TEIEHHEM BPEMEHHU COTJIACHO 3aKOHY X =4 —2¢, e
Bce BenM4MHBI BeIpaxkeHB! B CH. Kakoif u3 rpadMkoB oTpaxkaeT 3aBHCHMOCTB
MPOEKIIMU CKOPOCTHU JIBIKEHUS Tea OT BPEMEHHU?

1) v, Mcl 3) U, M/
41 4 r—e
2T 21
NBZER NEEREL
_44 41

2) L, M/ 4) U, Mm/c |
44 4+
21 2t
0 — : - 0 ——+— >
1 1 2N\3 tc . 1 2 3 Lc
41 44

OTBeT: D
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Ha pucynke mnokasanbl Cuibl (B 32[aHHOM || ﬁlA
MacmTade), ACHCTBYIOIIME Ha MAaTEePHANBHYIO
TOYKYy. MoOaynep paBHOAECUCTBYIOIIEH  CHIIBI

paBeH
1) 2J5H & o
2) 6H

3) 23 H

4) 2H

OTBeT: D

JlBe mIaHeTHI C OAMHAKOBBIMH MaccaMu OOpaImaroTcs MO KPYroBBIM OpOHTaM
BOKpYT 3Be3/bl. [l mepBoif M3 HUX CHJIa MPUTSHKEHHS K 3Be3/e B 4 pasa Oomble,

. R . .
yeM s BTOpod. KakoBo oTHOIIeHWE —- paanycoB OpOMT MEPBOil U BTOPOM

RZ
maHer?

OrtBerT:

[Mapuk Maccoii 200 r nagaer ¢ BbICOThl 20 M ¢ HAYaJIbHOW CKOPOCTBIO, PaBHOM
Hym0. KakoBa ero KHHETHYECKast JHEPTHsl B MOMEHT MEpPe/l YAapOM O 3eMJII0, CCITH
NOTEPsl FHEPTUHU 3a CUET COIPOTUBIIEHHS BO3AyXa cocTaBmia 4 [Ix?

Ortger: Jx.

Temo maccoit 0,3 KI' TIOABCIICHO K HEBECOMOMY pbIYary TaK, KakK ITOKa3aHO Ha
PUCYHKE. pr3 Kakol Macchl HaJ0 MOJABECUTH K TpeTI;eﬁ MCTKEC B HpaBOﬁ 4acTu
pbr4ara aJist JOCTHKCHUA paBHOBCCI/IH?

OTBET: KT.
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Ha noBepxHOCTH BOABI IUIABAET CILIONIHOW ACpeBAHHBIA Opycok. Kak n3meHsrcs
rIyOMHA TOTPYKEeHUs Opycka U cuiia Apxumena, JelCcTByIoNas Ha OpyCOK, eciu
€ro 3aMEHHTh CIUIOIIHBIM OpYyCKOM TOH JK€ IUIOTHOCTH M BBEICOTHI, HO OOJBIIEH
Maccel?

Jl7st Ka)k a0l BENMUYHHBI OTIPEENINTE COOTBETCTBYIOIIUN XapaKTep H3MEHEHHUSI:

1) yBemuuutcs
2) yYMEHBIIUTCS
3) He U3MEHUTCS

3anumuTe B TaOIUIYy BbIOpaHHBIC HUQPBI AN KOKI0W (DU3HMUYECKOW BEITMYUHBI.
Ludpsr B 0OTBETE MOTYT MOBTOPSTHCSL.

I'myOuna morpyxeHus

6pycka Cuna Apxumena

[Mocne ynapa maiiba Maccoil m Hadana CKOJB3UTH Y
CO  CKOpOCTBIO DO BBEpX IO IIJIOCKOCTH,

YCTaHOBJICHHOM IOJ YIJIOM 0 K TOPH30HTY
(cm. pucynok). KosdduuueHt TpeHus maiObl o 0

IUVIOCKOCTh PaBeH |l. YCTaHOBHTE COOTBETCTBHE

MeXTy (U3NUECKHMH BeMHYMHAMH H (opMylTaMH, IO KOTOPEIM HX MOXHO
paccUnuTaTh.

K kaxJ0#l MO3HUILMK MEpBOro CTONOLA MOAOEPUTE COOTBETCTBYIOILYIO MO3UIIUIO
U3 BTOPOTO CTONONA W 3anNWIINATe B TAaOmWIly BHIOpaHHBIE IHGPE TOX
COOTBETCTBYIOIIMMH OYKBaMH.

OU3NYECKUE BEJIMUYMHBI OOPMYVJIbI
A) MOIynb YCKOpPEHHs NpU JBHKEHUH D g ( sina — pcos a)
1aiobl BBEpPX 2) Hmgcosa

b) Monyib CHIIBI TPCHUS 3) umgsina

4) g(pcosa+sina)

OrtBeT:
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UYeTblpe  METANIMYECKHX ~ Opycka, HMEIOIIHX  pa3HbIe "t-i-

TEeMIIepaTypsl, IONOXKWIN BIUIOTHYIO Jpyr K JAPYyTy, Kak WN
[IOKa3aHO Ha pucyHke. CTpeiKkH yKa3blBAalOT HaIpaBJICHUE t

Temionepeaaun ot Opycka kK Opycky. Beibepure BepHOE m
YTBEP)KACHUE O TemrepaType(-ax) OpycKoB.

1) Bpycox C uMeeT caMylo HU3KYIO TEMIIEPaTypy.
2) Temneparypa 6pycka C Bhlie, yeMm Opycka B.
3) bpycok D umeeT caMyio HU3KYIO TEMIIEPATYPY.
4) Temmepatypa Opycka 4 BbllIe, 4eM Opycka B.

OTBeET: D

Ha pucynke npuBenéH rpaduk 3aBHCHMOCTH JAaBieHHS P |

HEM3MEHHOM Macchl Taza OT TeMueparypsl. M3meHeHus A E
IPOMCXOAAT B HAIPaBIECHUM, YKAa3aHHOM CTPEJIKOM.
Kakol niporiecc nporUCXOaUT € ra30oM Ha y4actke AB? ‘ D

R - !
1) H30TEPMHUYCCKOE pacIIUpEHUE B .-~C

. 1

2) H30TEpPMHUYECKOE CKATHE !
3) HM30XOpHOE HarpeBaHHE 0 T

4) wu3o0apHOE HATPEBAHUE

OTBeT: D

TemnoBass mammuaa ¢ KIIJ 40% 3a mukn paboThl OTAAET XONOJUIBHHUKY
KOJIM4YecTBO TeroThl, paBHoe 60 J[k. Kakoe KOJIMUECTBO TEIUIOTHI MalllnHA
IOJTy4aeT 3a LUKJI OT HarpeBares?

Orger: Jx.
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B nununape mon mopurHeM HaxXOASTCS KUAKOCTh U €€ HaCBIIIEHHBIN
nap (cM. pucyHok). Kak OyayT M3MeHATHCS NaBlieHHE Tapa U Macca
YKHUJIKOCTH TIPY HEOOJIBIIOM MEIUICHHOM IMEPEMENICHUU MOPIIHS BHU3
IIPY TIOCTOSIHHOM TeMmepaType?

Jns Kaxaoll BENMYMHBI ONpEAeNuTe COOTBETCTBYIOIIMN XapakTep
W3MEHEHUS:

1) yBemuuutcs
2) yMCHBIIUTCS
3) He U3MEeHUTCs

3anumuTe B Tabnuiy BeIOpaHHBIC MU(PH AIS KOKTOH (DH3MIECKON BEIHYUHBL
L{udpsl B OTBETE MOTYT IIOBTOPSITHCA.

JlaBnenue napa Macca XuIKoCTH
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YCcTaHOBUTE COOTBETCTBHE MEXIY I'paduKaMu HPOLECCOB, B KOTOPBIX YYacTBYET
1 ™Momp WOeambHOTO Tra3a, MW  3HAYCHUSAMH  (DU3WYECKMX  BENUYHMH,
XapaKTepU3yoImuX 3TH nporecchl (AU — u3MeHeHne BHYTpeHHel sHepruu; 4 —
pabota rasa).

K xaxmoil mo3uuuu mepBoro crojdia moadepuTe COOTBETCTBYIOUIYIO MO3UIIUIO
W3 BTOPOTO CTONOmA W 3anNWIINATe B TAaONWIly BHIOpaHHBIE IHUGPE TIOX
COOTBETCTBYIOIINMH OYKBaMH.

[PA®UKU 3HAUYEHU S ®U3NYECKUX
BEJIMUWH
A) i 1) AU=0; 4>0
4py 2) AU>0; 4>0
3) AU>0; 4=0
4) AU=0; A<0
Po ‘ ,
0 7, 4V, v
B) V
2
1
0 T
Al|B
OTBeT:
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Mertannnueckoe TCJIO, HPOAOJIBHOC CEYCHUE KOTOpPOro
TMOKa3aHO Ha PHUCYHKE, TMOMECTWIM B OJHOPOIHOC

9JIEKTPUYECKOE 10JIe HanpsbkéHHOCThIO E. Ilox nefictBuem
3TOTO TIONS KOHIIGHTpAamUs CBOOOTHBIX 3JIEKTPOHOB Ha B
MOBEPXHOCTH TeJla CTAHET

@k
SIS y 1)

1) camoii GonbIION B TOUKE A
2) camoit 6oboi B Touke C
3) camoii 6onbLION B TOUKE B
4) oauHakoBoH B Touykax 4, Bu C

OTBeT: D

Ha pucyHke moka3zaHbl CEYEHHUs JABYX MapauICIbHBIX MPSIMbBIX @ {1 @
MPOBOJIHUKOB M HAaMpaBlieHWs TOKOB B HUX. Kak HampaBieH

BEKTOP MarHMUTHOM WMHAYKLIMU B TOUKe A, Haxolsllelcs TOYHO I 1 / 2
rocepeinHe MKy MPOBOIHUKAMU? I=I

1) Bums

2) 10 HAIPaBJIECHHUIO TOKOB
3) pasen 0

4) Beepx T

OrtBeT: D

KaknMm OyzmeT conpoTHBIEHHE Yy4acTKa 4 —1 | B
nermn AB (cMm. pucyHok), ecmu kimod K Q—L &
3aMKHYTbh? Kaxkaplil U3 pe3ucTopoB UMEET
conporusieHue 5 Om. .

K

OTBeT: Om.
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Ha pucynke npusenén rpadux sasucumoctu I, MA |
CHJIBI TOKA OT BPEMEHH B 3JIEKTPHUUECKOH IIeTH, 30
HUHIYKTUBHOCTh KoTOpoi 1 MI'H. Onpenenure
Monyns OJIC caMOMHAyKIMU B HHTepBaie 20
Bpemenu ot 5 1o 10 c. /
10
Orser: MKB. 0 5 10 15 20¢¢c
3apspKkeHHas 4acTHLa MAacCOW m, IBIDKYyLIAsci CO +

CKOPOCTBIO U, BJIETaeT B TIONE IUIOCKOTO . 1
KOHZIeHcaTtopa (CM. PHUCYHOK). PaccrosiHHe MexIy o Y
IUIACTUHAMM  KOHJEHcatopa  paBHO d, a
HaNpsDKEHHOCTD  DJIEKTPHUYECKOTO  TIONSA  MEXIY
mwiacTuHamu paBHa £E. IlponereB KoHaeHcartop,
YacTHIIa OTKJIOHSAETCS OT IIEPBOHAYAILHOTO HATIPABJICHUS Ha YTOJI 0.

Kak wu3MeHsTCS MOAYNb CKOPOCTH BBIJIETEBIIEH YacTUIBI M YIONl o, €CIH
YMEHBIINTh HANPSDKEHHOCTh  AIIEKTPUYECKOTO MMOJSl  MEXAY IUIACTHHAMH
KOH/IeHcaTopa?

JI1s Ka)X70¥ BEJMYHMHBI ONIPEJETUTE COOTBETCTBYIOLINN XapaKkTep U3MEHEHUS:

1) yBemmuurcs
2) yYMEHBIIHUTCS
3) HE U3MEHUTCS

3anumute B TaOMUIy BHIOpaHHBIC HUQPBI A KXKI0W (DU3MUECKOW BEITHMYUHBI.
Ludpsl B OTBETE MOT'YT IIOBTOPSITHCA.

Moyns ckopocTu Yrosa oTKI0OHEeHH o

BBIJICTCBIIICH HaCTUIBI
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KonzaeHncatop kosie0aTeIbHOr0 KOHTYpa MOJIKIYEH K UCTOYHUKY + -
MOCTOSIHHOTO HampsDKeHUst (cM. pucyHOK). B moment ¢=0
nepexnoyarens K nepeBoaar u3 noioxeHus 1 B mosioxeHue 2. +C_ K1

I'paduku A u b nipeacTaBisiioT u3MeHeHHs QH3NYECKUX BEINYUH,
XapaKTepU3yOIUX KonebaHus B KOHType mocie 3toro. 7 —
mepuol  KoneOaHMi.  YCTAaHOBHTE  COOTBETCTBHE  MEXIY
rpadukamMu ¥ (QU3NIECCKUMH BEIMYHMHAMH, 3aBHCUMOCTH KOTOPBIX I
OT BpPEMEHHM O5TH TpaUKHd MOTYT IpeacTaBlIaATh. K Kaxmoi
MO3UIMK TIEPBOTO CTONONA MOAOEPHUTE COOTBETCTBYIOIIYIO MO3UIMIO U3 BTOPOTO
CTONIOIIa ¥ 3alUIINTe B TAONHWIy BHIOpaHHBIC IHUQPHI O] COOTBETCTBYIOIIUMHA
OyKkBaMHU.

I'PAOUKU OU3NMYECKUE BEJIMYMHBI
A) 1) cuia TOKa B KaTyIlKe
2) 3apsAj IeBOH 0OKIIaIKu KOHIEHCaTopa
SHEPTHsA MATHUTHOT'O HOJIS KATyIIKH

’ﬂg
Nt

0 7 4) MOZIyJb HAaIPsDKEHUS HA KOHJEHCATope
b)
0 T\ t
Al|lB
OrtBeT:

33 33
Cpasnurte cocTas saep usoronos pocdopa |5 P u xnopa ;5 CL
VY 3THX H30TONOB OJJHHAKOBA(-0)

1) pa3sHOCTb YHCEN HEHTPOHOB U IPOTOHOB

2) 4YHCIIO0 HEUTPOHOB

3) cymMa 4ucel IPOTOHOB M HEUTPOHOB
4) YKCII0 TPOTOHOB

OrtBeT: D
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B pesynprare Kakod M3 cepuil paJUOAKTUBHBIX pacHafoB IOJIOHHUH zéiPo

HpeBpaNaeTcs B BUCMYT 2213(3)Bi ?

1) ABYX ai-pacmajoB M OTHOTO f-pacmana

2) OMmHOTO O-pacmaja U ABYX [3-pacmaioB

3) opHOrO O-pacmazna u 0OJHOTO f-pacmana
4) 4eThIpEX a-pacnaZioB U OJHOTO B-pacmnana

OTBeT: D

O6paserr pagHoaKTUBHOTO pagus HAXOOHUTCS B 3aKPBITOM cocyme. Smpa pamus
222 Ra HCIBITHIBAIOT OL-PACIaJl C TIEPHOIOM Mojypacnaza 3,6 cyTok. Onpeenure

KOJIMYECTBO Iejiusl (B MOJIb) B cocyie uepes 3,6 CyTOK, €CIIM B Ha4YalbHBI MOMEHT
BpeMeHH o0pasen coxepxai 1,8 Mons pagnsa-224.

OTBeT: MOJIb.

Ha Meraminyeckyro IUIaCTHMHKY HalpaBWIM IIy4OK CBeTa OT Ja3epa, BbI3BaB
doToaddexr. VHTEHCHBHOCTD JIa3epHOTO HM3IyYCHHS IUIABHO YBEIMYHMBAIOT, HE
MeHsAd €ro 4actorhl. Kak MEHAIOTCS B pe3yJbTaTe 3TOrO YHUCJIO BBUICTAIOIUX B
€IMHHUITY BpeMEeHU (POTOIIEKTPOHOB M HX MaKCUMAJIbHAst KHHETHIECKAst SHEPIus?
JU1s Ka>XJ0H BEJMYMHBI ONIPENEIUTE COOTBETCTBYIOLIUN XapaKTep U3MEHEHUS:

1) yBenmuuBaercs
2) yMeHbIIaeTcs
3) He MeHsieTcs

3anumuTe B TaOnuiy BEIOpaHHBIE IUQPHI A KOKAOH (DU3MIECKOH BEIMYUHBL
Lludps! B OTBETE MOTYT MOBTOPSTHCS.

Uucno (oTOAIEKTPOHOB, MaxkcumanbHast
BBUIETAIOIINX KHHETHYECKast SHEPTHS
B €JMHHUILY BPEMEHHU (hOTO2IIEKTPOHOB
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HeoOxoauMo  SKCIEPUMEHTANBbHO  M3YYHTh  3aBUCHMOCTH m
YCKOpEHHUSI Teljla, CKOJIB3SIIEro IO IIepOXOBAaTOW HAKIOHHOM I:&;
IUIOCKOCTH, OT MAacChl Ipy3a Ha YCTaHOBKe, INpPEICTaBIECHHOMN m a
cnpaBa (Ha BceX pUCYHKax 7m — Macca Tena, o — Yrol

HAKJIOHA IUIOCKOCTH K TOPH30HTY, [ — KO3(GHIMECHT TPEHHUS MEKIy OpycKOM
U IUIOCKOCTBIO). Kakyro #3 yCTaHOBOK, W300paXKEHHBIX HIDKE, CIEAyeT
HCTIONB30BATh COBMECTHO C 3aJJaHHOI, YTOOBI IIPOBECTH TaKOE MCCIICIOBAHNE?

o e DA DA
2m m
’\/Q\y\ ’\Rr\ 20 20
2w a i 2u

CTeKIIsIHHYI0 JIMH3Y (TTOKa3aTellb IMPEIOMICHHUS CTEKNA Herexna = 1,94),
MOKa3aHHYI0 Ha PUCYHKE, IEPEHECIM U3 BO3LYXa (Mposnyxa = 1) B BOAY
(Myou = 1,33). BriGepure ABa BepHBIX YTBEPXKACHHS O XapakTepe
W3MCHCHUH, TPOM3OIICIIINX C ONTHYCCKOM CHCTEMOH «IMH3a +
+ OKpYy’Xarolas cpeaay.

1) Jlun3za u3 cobuparomieil IpeBpaTUIACh B PACCEMBAIOILYIO.

2) Jlun3za ObUIa M OCTaNach pacCeMBaOIIEH.

3) ®DoKycHOE pacCTOSIHIE YMEHBIIMIOCh, ONTHYECKAs CUJIA YBEITHIMIAC.
4) dokycHOE pacCTOSHUE YBEIMIMIOCh, ONITHIECKAs! CHJIa YMEHBIIHIIACE.
5) Jlun3a GbLIa M OCTAJIACh COOMPAIOILEH.

OTBeT:
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Yacrtp 2

Omeemom K 3aoanusam 25-27 aenaemcsa uucio. 3anuwiume Imo 4ucio 6 noje
omeema 6 mexkcme pabomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB N 1
cnpaea oOm HOMeEPA COOMEEMCMEYIuLez0 3A0aHus, HAYUHAA C NePEoll
knemouku. Kaoxcovtii cumeon nuwume 6 omoenvHOU Klemouke 6
coomeemcmeuu ¢ nPuBeOéHHvIMU 6 onanke oopasyamu. Eounuyvt uzmepenusn
duzuyeckux eenuyun nuUCamy He HYHCHO.

Msg OpomieH BepTHKAIBFHO BBEpPX ¢ HA4alnbHOH ckopocThio 20 M/c. Uemy paBHO
HepeMeneHne MsA4a 3a 3 ¢, cuuTas OT MoMeHTa Opocka? CoOIpOTHBICHHEM
BO3/yXa MpeHeOpeyb.

Ortser: M.

B 0JHOPOJHOM MarHMTHOM TOJIE 1O BEPTUKAIbHBIM ~l§
HalpapyIAOIMM 063  TpPEeHHMS  CKONB3UT  IIPAMOH | -
TOPU30HTAJIBHBIM NPOBOAHUK Maccod 0,2 Kr, 10 KOTOPOMY 1 B

Te4éT TOK 2 A. BekTop MarHUTHON MHIYKLUHM HaIpaBlIeH —
TOPU30HTAIBHO  MEPMNEHIUKYIAPHO  TNPOBOAHUKY  (CM.
pucyHok), B=2 Tn. YUemy paBHa IyIMHA MPOBOJIHHKA, €CIH
U3BECTHO, YTO YCKOPEHHE INPOBOJHHKA HAIPABICHO BHM3

¥ paBHO 2 M/c*?

L

OrtBeT: M.

Ha  gudpakumonnyro  pemérky, wumewmyr 100 mrpuxoB Ha 1 MM,
NEPIeHINKYISIPHO €€ MOBEPXHOCTH MaJaeT JIyd CBETa, JUIMHA BOJHBI KOTOPOTO
650 aM. KakoB MaKCHMAaNbHBIM TMOPSAOK AW(PPAKIHOHHOTO MAaKCHMyMa,
JIOCTYITHOT'O JUIsl HaOJIt0eHus?

OTBeT:

He 3a6y0bme nepenecmu éce omeemul 6 01anK omeemoe Ne 1 ¢ coomeemcmeuu
C UHCMPYKUUEll RO 6bINOTIHEHUIO PAGOnblL.
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/Mna 3anucu omeemoe Ha 3a0anusn (28-32) wucnonw3yiime B/JIAHK
OTBETOB M 2. 3anuwmume cnauana nomep 3adanus (28, 29 u m. 0.), a 3amem
peuwenue coomeemcmeylowieii 3aoauu. Omeemsl 3anucvliéaiime 4émMKo u
pazbopuuso.

B BeprukambHOM HMIMHIpPE C TJIAAKUMH CTCHKAMH TI0J] MAaCCHUBHBIM
METAJTMYECKAM TIOPIIHEM HAXOIUTCS HWJICalbHBIA Ta3. B mepBoHavaaIbHOM
cOCTOsIHUH | TIOpIICHb OMHUpAeTCsl Ha XKECTKUE BBICTYIBI HA BHYTPEHHEH CTOPOHE
cTeHOK wwiMHApa (puc. 1), a raz 3aHuMaer o0bEM V; M HaxoguTcs MOJ
NIaBJICHUEM p,, PaBHBIM BHeElIHeMYy aTtMocdepHoMy. Ero temmeparypa B 3TOM
coctosiHuM paBHa 7). ['a3 MenJIeHHO HarpeBaroT, U OH MEPEXOAUT U3 COCTOSHUS 1
B COCTOSIHUE 2, B KOTOPOM JaBJICHHUE ra3a paBHO 2p, a ero 00béM paBeH 2V (puc.
2). KomnuectBo BemiecTBa rasa mnpu 3ToM He MeHsercs. [loctpoiite rpadux
3aBHCUMOCTH 00BbEMA Ta3a OT €ro TeMIepaTyphbl MPH MEPEeXoJie U3 COCTOSHHS 1
B coctosiHue 2. OTBET MOSCHUTE, YKa3aB, KaKUe SBJICHUS M 3aKOHOMEPHOCTH BbI
HCIOJIB30BaIU JUIs1 OOBSICHEHUS.

2V

Puc. 1 Puc. 2
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Ilonnoe npasunvnoe peuwienue Kaxcoou u3z 3zadauy 29-32 001xcHo codeprcamp
3aKOHbL U (YOPMYTIbL, NPUMEHEHUE KOMOPHIX HEOOX00UMO U OOCMAMOYHO 0N
peutenun 3adauu, a makce mamemamuyecKkue npeodopazoeanusn, pacuémol
C YUCICHHBIM OMGEMOM U NpU HE0OX00UMOCmU PUCYHOK, HOACHAIOU{UIL
pewenue.

OnHOPOIHBIN TOHKUM CTEp)KEHb Maccoi
m=1Kr OIHMUM KOHIIOM IIAPHUPHO
NPUKPEIUIEH K TOTOJKY, & JIpyTuM
KOHLIOM  ONHUpaeTcs Ha  MAaCCHBHYIO
TOPU30HTAIBHYIO JOCKY, obpasys
¢ Heir yronm a=30° TIlox peiicTBuem

N

FOPH3OHTANBHON CHibl F 10CKA JABHKETCS TOCTYIATEIbHO BJIECBO ¢ MOCTOSHHOM
CKOpOCThIO (CM. pucyHOK). CTepkeHb Ipu 3ToM HemozBikeH. Haitnure F, eciu
K03 duieHT TpeHus crepxkHA mo mocke L =0,2. TpeHmeM AOCKH IO oOIOpe
U TPEHHEM B IIAPHUPE ITPEeHEOpeYb.

Teron3onupoBaHHbII TOPU30HTAJIBHBII coCcynl pa3nenén MTOPUCTON
NIEPeropoIKoi Ha 1B paBHbIC YacTH. B HayaabHBII MOMEHT B JIEBOM YacTH cocyna
HaxXoOuTcs vV =2 MOJb I'elusl, a B MPaBoil — Takoe ke KOJIMYECTBO MOJb aproHa.
ATOMBI TeNHs MOTYT MpPOHHUKATh Yepe3 IMEeperopoiKy, a Uil aTOMOB aproHa
Heperopojka HempoHunaema. Temmeparypa Tenus paBHa TeMIeparype
aprona: 7=300K. Onpenenure OTHOIICHHE BHYTPEHHHUX O3HEPrud Ta30B IO
pasHble CTOPOHBI MEPErOPOJKH TIOCIE YCTAaHOBIEHHS TEPMOIUHAMUYECKOTO
paBHOBecHSI.
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VICTOYHUK TOKA, IBa PE3UCTOPA M KJIIOY BKJIIOYEHBI B IICTIb, KaK
MOKA3aHO HAa PUCYHKE. [Ipy pa3OMKHYTOM KIIFOUE Ha PE3UCTOPE
R, BblIenserca momHocTh P, =2 Bt, a Ha pesuctope R; —

mMomHocTe P, =1 Br. Kakast MOIHOCTh OyJ€T BBIACTATECA Ha

pesuctope R, mocne 3ambikanus kioua K? BHyTpeHHUM
COIPOTHBJICHUEM UCTOYHHKA MTpeHeOpeyb.

B Bakyyme HaxomsfTcs JBa KalbIMEBBIX 3IEKTPOJa, K KOTOPHIM MOAKIIOUYEH
konzeHcaTop €MkocTbio 4000 nd. IIpu AIUTENBHOM OCBELICHUU KaTOAA CBETOM
(GOTOTOK MEXIy ONEeKTPOAAaMH, BO3HHKIIMA BHadayie, IIpeKpamiaercs, a Ha

-9
KoHIeHcaTope nosiBisiercst 3apsin 5,5-10 ° K. «Kpacnas rpannnay gotosddexra
ans kaneuus A, =450 M. Onpenenurte 4acTOTy CBETOBOH BOJHBI, OCBEILAOLIEH

kaToj1. EMKOCTBIO CHCTEMBI 2JIEKTPOJIOB MPEHEOPEUb.
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CucreMa oneHHBAHHUS IK3aMeHAIMOHHOM paﬁOTbl mo ([)mmce

3apanus 1-27

3a mpaBWILHBIA OTBET Ha Kaxkaoe w3 3amanuii 1-5, 8-10, 13-16, 19-21, 23
u 25-27 craButcs no | 6amry. OTH 3aJaHUS CYUTAIOTCS BHITOTHEHHBIMH BEPHO,
€CJTH MPaBUJIBHO yKa3aHbl TpeOyeMas mudpa Uil 9ucio.

Kaxxnoe u3 3amanmii 6, 7, 11, 12, 17, 18, 22 u 24 oneuuBaercsa B 2 Oamia,
€CIli BEpHO YKaszaHBl 00a dJIeMEeHTa OTBeTa; B 1 Oaymi, eciam AOmyIieHa OJHA
ommbka; B 0 6amos, eciin 00a d1eMeHTa yka3zaHbl HeBepHO. Ecni yka3aHo Goiee
JIByX ODJEMEHTOB (B TOM 4MCIE, BO3MOXXHO, W NpPaBWIbHbBIE) WM OTBET
otcyTcTByeT — 0 6asUIoB.

Nezamanus | OtBer | Ne 3aganus OtBer
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

Kputepun oneHKH BbINOTHEHHs 3a1aHAN
¢ pa3BépPHYTHIM 0TBETOM

Pemenusa 3amanuit 28-32 wyactu 2 (¢ pa3sBEPHYTHIM OTBETOM) OLIEHHBAIOTCS
9KCIEPTHON komuccuel. Ha ocHOBe KpUTepHEB, IIPEACTABICHHBIX B IPUBEIEHHBIX
HIDKE TaOIMIaxX, 3a BBIIONHEHHE KaXIO0ro 3aJaHUS B 3aBUCHMOCTU OT MOJTHOTHI
U NPAaBUIBHOCTU JAHHOTO YYaCTHHKOM 3K3aMEHa OTBeTa BbICTaBisgeTcs oT 0 mo 3
6aoB.
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B BepTukanbHOM LWIMHApPE C TJAJAKUMH CTEHKaMHM IIOJl MAacCHUBHBIM
METAJUTMYECKUM TIOPIIHEM HaXOAWTCS WAeaNbHBI Tra3. B mepBoHavambHOM
cocTOsiHUM | TIOPIICHb OMHpaeTcsl Ha XKECTKUE BBICTYIBI HA BHYTPEHHEH CTOPOHE
CTEHOK LMIMHApa (puc. 1), a raz 3anuMaeT 00bEM V) 1 HaXOJUTCS TIOA JaBJICHUEM
Po, PaBHBIM BHemIHeMy arMmocepHoMy. Ero TemmepaTypa B 3TOM COCTOSHHH
paBna T. ['a3 MeUIEHHO HArpeBaroOT, U OH IIEPEXOINT M3 COCTOSIHUS | B COCTOSTHHE
2, B KOTOpPOM JaBJIGHHE Tra3a paBHO 2p,, a ero o0béM paseH 2V, (puc. 2).
KonnuectBo BemiectBa raza npu 5ToM He MeHsercs. Iloctpoiite rpadux
3aBUCHUMOCTH 00BEMa raza OT €ro TEeMIepaTypsl MpH Mepexo]e U3 COCTOSHUS 1
B coctosiHue 2. OTBET MOSCHUTE, YKa3aB, KaKUe SBICHUS M 3aKOHOMEPHOCTH BbI
WCIIOJIb30BAIIN JIJIs1 OOBSCHEHUS.

V
2V

Puc. 1 Puc. 2

BosmoskHOE PCHICHUEC

1. Ompenenum Ttemnepatypy I, KOHEYHOTO COCTOSHHS Tasa. B
3anumem ypaBHeHue Kianeiipona — MenzeneeBa ans raza B
cocTOsIHUSX 1 1 2:

pOVO =VRT, 5 T

2p, -2V, =VRT,, mg
otkyaa T, = 47,. R
2. TokaxkeM CuIIbl, IPUJIOKEHHBIE K TMOPIIHIO, KOTJla OH YK€ He Fo

OMUPACTCA Ha BBICTYIBI Ha CTCHKAX IMAJIMHIPA. Cuna TSKeCcTH mg

U CWJla JaBJICHUS Ha TIIOPIICHb CO CTOPOHBI aTMOC(i)CpLI F IOCTOSAHHBEI.

aTt™
[TockonbKy NOpIIEHb NEpEMELIAeTCs MEAJIEHHO, CYMMY IPUJIOKEHHBIX K HEMY
CWJI cuuTaeM paBHOM Hymo. OTcrola CiIeayeT, YTO CHIla JaBJICHUS Ha MOPILIEHb CO

CTOPOHBI Taza F,, TOXe NOCTOAHHA. 3HAUMT, €€ MOAyIb F, . = pS =const (S —

IUIOIIAIb TOPHU3OHTAIBHOTO CEUCHHS TOPIIHS) MPH JIFOOOM IMOJOKCSHUU MOPIIHS
BbIllE NepBoHauanbHoro. Takum oOpasoMm, p=2p,=const mpu V, <V <2V,

TpollecC HarpeBaHHWsA ra3a H300apHBIH (%zconst). Omnpenenum TeMmIepaTypy

HayaJia 3Toro npouecca Ty:
poVo =VRI,,
2py-Vy=VRTy,

orkyna Ty = 27,.
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3. Ha otpeske temneparyp 7, <7 <27, Ipolecc HarpeBaHMs ra3a H30XOPHbIH
(V' =V,), naBleHHME Tra3a C pOCTOM €ro TeMIepaTypbl IpH HarpeBaHUU
YBENMYUBAETCS OT p, 0 2p,.
4.Oter:  a)npu T, <T <27, V =V, =const;

0) npu 27T, <T < 4T, o06béM rasa mensercs ot ¥y 10 2V, no 3akony

|4
— =const.
T
I'paduk, H306pa’karONIUii 3aBUCUMOCTH U3 1. ) B 6), V 4
NpeJCTaBIsieT CO00M JIOMaHYTO JIHHHIO 2y
0 A
v
1 LA
Vo >

0 T,2T, 4T, T

KpI/ITCpI/II/I OILICHUBAHM BBINIOJTHCHUS 3aJaHUA banner

IIpuBeneHo moONHOE MPaBHIEHOE PEUICHHE, BKIIIOYAIONIEE MPABHIBHBIN 3
OTBeT (B JAHHOM ciyuae n. 4) U MCUEPIIBIBAIOIINE BEPHBIE PACCYKICHHS
C TpSMBIM yKa3aHUEM HAOMIOJaeMBIX SBICHHA M 3aKOHOB (B JTAaHHOM
Cllydae: yclosue pasHoGecus NOPWIHA, U30XOPHOe U  u306apHoe
Hazpesanue)
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[IpencraBneno pemieHre, COOTBETCTBYIOIIEE OAHOMY M3 CIEAYIOIIUX 1
CIIyJaeB.

JlaH mpaBWIBGHBIN OTBET Ha BOTPOC 3aJIaHUs, U MPHUBEICHO OOBSICHEHUE,
HO B HEM HE YyKaszaHbl JBa SBJICHUS WIH (PU3MUSCKUX 3aKOHA,
HEOOXOJUMBIX ISl TOJTHOT'O BEPHOTO OOBSICHEHUS.

4 0)041
Vkazanel Bce HeEOOXOMUMBIE IS OOBSCHEHHUS SBIEHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO HMEIOIINECS pacCyKIACHHUs, HalpaBliCHHbIC Ha
MOJTyYCHHE OTBETA HA BOMIPOC 3aIaHMs, HE JOBEICHBI 10 KOHIIA.

4 0)041
Vkazanel Bce HEOOXOMUMBIE IS OOBSCHEHUS SBIEHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO  HMCIONIHECS  PACCY)KICHHS,  IPUBOJAIINE
K OTBETY, CO/IEPKAT OLTHOKH.

501050
Vkasanbl He Bce HEOOXOAUMBIE IJIsi OOBICHEHMs SBIEHMS M 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIE pacCy KIeHHs, HallpaBIeHHbIC Ha
peleHne 3a1a9u

Bce ciayuam perneHusi, KOTOpbleé HE COOTBETCTBYIOT BBIMICYKAa3aHHBIM 0
KPHUTEPHUSM BBICTABIICHUS OLCHOK B 1, 2, 3 bamna

Maxcumanvrolii 6ain 3

I[aH HpaBPIJ'IBHBIfI OTBCT, U TIPUBCIACHO 06’BHCHGHI/IC, HO B pCHICHHU 2
HUMCIOTC OJJUH HJIM HECKOJIBKO M3 CIICAYIOIMIUX HEJOCTATKOB.

B o0OpsicHeHNH HE yKa3aHO WU HE HCIOJB3YETCS OJHO M3 (PH3MUECKHX
SIBICHUH, CBOMCTB, ONpElNeJeHUH MIM OAMH U3 3akoHOB (dopmyin),
HEOOXOIMMBIX JUIi TOJHOTO BepHOro oOBsCHEeHUs. (Y TBEpKICHHE,
Jiexaiee B OCHOBE OOBSCHEHUS, HE MOJKPEIUIEHO COOTBETCTBYIOLIMM
3aKOHOM, CBOMCTBOM, SIBJICHHEM, OTIpE/ICJICHUEM U T.I1.)

" (UJIn)
VYkazaHel Bce HEOOXOIUMBIE Ui OOBSICHEHHS SBJICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJEPIKHUTCS OJWH JIOTHYECKHN HEIOUET.

u (UJIN)
B pemennn uMEIOTCS JMIIHME 3alUCH, HE BXOIILME B pEIICHHE
(BO3MOXHO, HEBEpHBIC), KOTOpbIE HE OTACICHBI OT pelieHus (He
3a4€PKHYTHI; HE 3aKJIFOUYCHBI B CKOOKH, PAMKY H T.I1.).

U (NJIN)
B pemenny uMeercs HETOYHOCTh B YKa3aHUHM Ha OJHO U3 (U3MUYECKHUX
SIBJICHUH, CBOMCTB, ONpeneIeH i, 3aK0oHOB ((HopMyT), HEOOXOIUMBIX JUIS
MIOJIHOTO BEPHOTO OOBSICHEHUS
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OMHOPOJHBIA TOHKHH CTEepXKEHb MacCoi
m=1 Kr ONHMM KOHLOM IIAPHHPHO
NPUKPEIUIEH K TMOTOJKY, a JpyTuMm
KOHIIOM  ONHpaeTcss Ha  MAacCHUBHyIO0 F
TOPU30HTANBHYIO JIOCKY, o0pasys
¢ Hed yron a=30° Ilog neiictBuem
TFOPH3OHTANBHON CHIbl F J0CKA JBHKETCS TOCTYIATEIBHO BJIEBO C MOCTOSHHOM
cKopocThio (cM. pucyHok). CtepkeHb npu 3TOM HemozBrkeH. Haitnure F, eciu
KO3 GUIMEHT TpeHusi ctepkHa 1o nocke L =0,2. TpeHuem HOCKH MO omope
U TPEHHEM B IIAPHUPE IIPpeHeOpeyb.

BozmoxHoe pelenue

1. B unepumansHoit cucreme orcuéra Oxy,
cBsi3aHHON C 3eMnéil, mOoCKa IBUKETCS
MOCTYHATENbHO C IIOCTOSHHON CKOPOCTBIO. F
[Toaromy cymma mpoeknuii Ha och Ox Bcex -—f T
CHJI, TIPWIOXKEHHBIX K JOCKE, PaBHA HYIIO

(puc. a): 0 >

F.,—F=0.

2. Ha puc. 6 TmoOKa3aHBI BCE CHIIBL,
IPUIOXKEHHbIE K cTepxkHI0. CHIIBL peaknuu
LmIapHApa M JOCKH  IIPEeICTaBJIECHBI
TOPU3OHTAIBHBIMH M BEPTUKaIbHBIMU

Puc. a

COCTAaBJISIIOIIUMU: Tr=T,+T, u

R=N+F, COOTBETCTBEHHO. ITo
TpeTbeMy 3akoHy HproToHa FTp2 = —FTpl ,

[03TOMY

Fo,=F, =F. )

Puc. 6

P

3. Ilo ycioBHIO 3aa4M CTEP)KCHb MOKOWTCS, MOITOMY CyMMa MOMEHTOB CHII
OTHOCHUTEJIILHO OCH IapHupa A paBHa Hy0. O003HAYMB JJHHY CTEPXKHS 4Yepe3
L, 3anuiem 3To ycioBue:

mg%cosa—szLsina—NLcosa:0. 2)

4, Z[ocxa ABUXKETCA OTHOCUTEIBHO CTCPXKHA, MMOITOMY CHUJIa TPEHUA ABISACTCI
cunoun TPCHUSA CKOJIbXKCHUSA:

Fo, =uN. A3)
5. IMoacrasug (3) B (2), HOIXyYInM ypaBHEHHE
mgcoso—2uNsino—2N cosa =0,
MO3BOJIAONICE HAUTH HOPMAJIBHYIO COCTABIISIONIYIO CHITBI PEAKITHH JOCKH:
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— mg
2(1+ptga)’
Orcrona: F:Fszzusz(lumgt ): 0,2-1-10 ~0,9 H.
+ o
nie 2|/ 1+0,2 g

Otger: F=09H

KpI/ITepI/II/I OIICHUBAHW BBIITIOJIHCHUA 3a1aHU

Bannnr

IMpuBeeHO MOTHOE PEIICHNE, BKIFOYAIONICE CICAYIOIIHE 3TIEMCHTHI:

I) 3ammcaHbl  TONOXKEHUS  TEOpUH M (PU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPBIX HEOOXOIMMO JUIS PEIICHHUS
3a/la4i BBIOPAHHBIM CIIOCOOOM (B TaHHOM CIlydae: 6mopou u mpemui
sakonvl HviomoHna, evipasicenue O cuibl MpeHUs CKOTbIHCEHUS,
yenogue pasrogecusi meépooeo mena),

II) onwmcanel Bce BHOBb BBOIUMBIE B PCHICHUH OyKBEHHBIC
0003Ha4YCHUST (U3NYECKUX BEIMYHMH (3@ UCKIIOUeHueM 0003HAYeHUll
KOHCmaum, ykazauwvlx 6 eapuanme KHM, o6o3nauenuu eenuuuH,
UCNONL3YEMBIX 6 YCA08UU 3A0ayU, U CMAHOAPMHBIX 0003HAYEHUl
BENUUUH, UCNOILIYEMbIX NPU HANUCAHUU PUSUYECKUX 3AKOHOB),

IIT) npoBeneHbl HEOOXOOUMBIE MaTeMaTHYECKHUE MPEeoOpa3oOBaHHUS U
pacuérel, MPHUBOMAMIME K TPABWIBHOMY YHCIOBOMY  OTBETY
(momyckaeTcss  pelICeHHEe  «IMO0  YacTAM» C  MPOMEXKYTOUYHBIMHU
BBIYHCIICHUSIMHU );

IV) mpeacraBiieH NpaBUIBHBIA OTBET C YKa3aHUEM €IUHUL U3MEPEHHUS
HCKOMOM BEIHYHHBI

IMpaBunpHO 3ammcaHbl Bce HEOOXOMWMBIE MOJNOXKEHUS TEOPHH,
¢bm3udeckre 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEAEHB HEOOXOAMUMEIE
npeo6paszoBanusa. Ho uMeroTcs oJUH UM HECKONBKO U3 CIEAYIOMINX
HEJOCTaTKOB.
3anucH, COOTBETCTBYIOIIUE MyHKTy lI, mpeiacraBieHbl HE B IOJIHOM
00BEME WITH OTCYTCTBYIOT.

" (M)
B pemennn uMeroTCs NUIIHME 3alMCH, HE BXONAIINME B peEICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpPBIE HE OTIENCHBl OT peIIeHHS (He
3a4E€PKHYTHI; HE 3aKJIIOYEHbI B CKOOKH, PaMKy U T.I1.).

" (M)
B  HeoOXomMMBIX  MaTeMaTHUECKHX  IpeoOpa3oBaHHMAX MM
BBIYMCIICHUSAX JIONYIISHBl OIMMOKK, ¥ (WIM) B MaTeMaTHYeCKHX
Ipeo0pa3oBaHUAX/BBIUUCICHUAX TPOMYIIEHbl JIOTMYECKU BakKHBIE
Iary.

" (UJIn)
OtcyTcTByeT MyHKT 1V, nim B HEM JomyIieHa omnOKa (B TOM YHCIIC B
3alMCH eAMHUI] U3MEPEHHs BETUYHHBI)

© 2016 depepanpHas ciayx06a 1o Hax30py B chepe odpazoBanus U Hayku Poccuiickoii dexneparmn




Ousuka. 11 knace JlemoHcTpanuonHblii Bapuant 2016 T. - 27 / 33
[IpencraBnens! 3amucH, COOTBETCTBYIOLINE OJHOMY W3 CIEIYIOUINX 1
CIIy4aeB.

IIpencraBieHbl TONBKO TMOJOKEHUS U (OPMYINBI, BEIPAXKAIOIINE
(bu3n4ecKkre 3aKOHBI, INPUMEHEHHE KOTOPHIX HEOOXOOUMO JUIs
pelIeHusT JaHHOW 3ajaud, 0e3 KaKux-TM0o MpeoOdpa3oBaHUil ¢ X
HCTIONB30BaHUEM, HAIIPABICHHBIX Ha PEIICHNE 3a1a4H.

5 0)041
B pemenun orcyrerByer OJJHA u3 ncxonusix Gopmyi, HeodOxoaumas
JUISL pelIeH:s JaHHOU 3aJaud (MM yTBEpXKJCHHUE, JIekKallee B OCHOBE
pelIeHns), HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE MPeoOpa3oBaHUS C
HMEIOIIUMHCS (POPMYITaMH, HallpaBJICHHbBIC Ha pEIICHIE 3a[adi.

W
B OJHOM wu3 mucxomubix (OpMyd, HEOOXOMMMBIX IS pElICHHs
JIaHHOM 3ajaudl (WIK B YTBEPXKICHUU, JICKAILEM B OCHOBE PELLICHHUSA),
JOmylleHa ommbKa, HO TPHUCYTCTBYIOT JIOTHYECKM  BEPHbBIE
npeoOpa3oBaHUs C HMMEIOMUMHCT (OpMynaMH, HalpaBICHHBIC Ha
pelIeHne 3a1a9H

Bce cmydan pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSAM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvuwiii 6ann 3

Tennou3onupoBaHHbIH TOPU30HTANIBHBIN cocyn pasnenén HOPHCTOU
MIeperopoIKOii Ha IBe paBHBIC YacTH. B Ha9abHBIIT MOMEHT B JIEBOH YacTH COCyAa
HaXOAUTCSA V=2 MOJb IeHs, a B IIPABOH — TaKoe K€ KOJIMISCTBO MOJb aproHa.
ATOMBI Tenusi MOTYT TPOHHMKATh depe3 IEeperopojKy, a Juli aTOMOB aproHa
Hmeperopogka HENpOHHWIaeMa. leMmeparypa Telnms paBHa TeMIeparype
aprona: 7=300K. Omnpenenure OTHOLIEHUE BHYTPEHHUX 3HEPIuil razos IO
pa3Hble CTOPOHBI MEPETOPOJKH TOCIEe YCTAaHOBIEHHS TEPMOAMHAMHUYECKOTO
paBHOBECHSI.

Bo3moskHoe pelienue

1. Tak Kak cOCya TEIJIOW3OJMPOBaH M HadalbHBIE TEMIEpaTyphl Ta30B
OJIMHAKOBBI, TO TIOCJIE YCTAaHOBJICHUSI PABHOBECHS TeMIlepaTypa B cocye Oyaer
paBHa TEPBOHAYAIBHOH, a TeNUi PaBHOMEPHO PACHPENENUTCS MO BCEMY
cocyny. Ilocie ycTaHOBIICHHSI PaBHOBECHS B CHCTEME B KaXJOH 9acTH cocya
okaxxerca mo 1 monp renms: v, =1. B pesynprare B cocyle ¢ aproHom

OKa)KkeTcs 3 MOJIb CMECH: V, =V, +Vv =3,
2. BHyTpeHHAs 3HEpTHA OJHOATOMHOTO MJCATHFHOTO Ta3a MPONOPIHOHAIBHA
TEMIIEPATyPe U KOJIUYECTBY MOJIEH:

U :%VRT =>U, = %VIRT LU, = %VZRTZ.

3. 3anmIueM yclaoBHE TepMOAMHAMUYECKOro pasHOBecus: 1) =T5,.
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v U1
U, v, U, 3

U
O i —Ll==
TBET :

KpI/ITepI/II/I OIICHUBAHWs BBIITOJIHCHUA 3a1aHUA

Baner

[TpuBeaeHO NMONMHOE pelIeHNe, BKIIOYAIONIEe CISAYIOIINE YIEMEHTHI:

I) 3anmcaHel TONOXKEHHMS TEOPHM U (U3MYECKHE 3aKOHHI,
3aKOHOMEPHOCTH, IPUMEHCHUE KOTOPBIX HEOOXOMMMO VIS PEIICHUS
3a/la4d BBIOpAHHBIM CcHocoOoM (B JaHHOM ciyd4ae: ¢opmyra 0ias
SHYmMpeHHell dHepaul OOHOATNOMHO20 UOeANbHO20 2d3d, YClo8Ue
MEePMOOUHAMUYECKO20 PABHOBECUSL);

II) omucaHsl BCe BHOBb BBOAWMBIE B pCIICHHH OYKBCHHBIC
0003Ha4YeHUsT (U3NYECKUX BEIMYHMH (3a UCKIOUeHueM 0003HaAYeHUll
Koncmamnm, ykazaumuwix 6 eapuanme KUM, obo3nayenuil, ucnomw3yemuix
8 YCNOBUU 3a0a4lU, U CMAHOAPMHLIX 0003HAYEHUL EIUHUH, UCTIONIb3YEMbIX
npu HANUCAHUYU PUUYECKUX 3AKOHOB);

IIT) nmpoBeneHbl HEOOXOOUMBIE MaTeMaTHYECKHUE MPeoOpa3oBaHHUS U
pacuérel, MPHUBONAIIME K TPABWIBHOMY YHCIOBOMY  OTBETY
(momyckaeTcs  pemIeHHe  «I0  YacTAM» C  IIPOMEKYTOYHBIMH
BBIYUCIICHUSIMHU);

IV) mpezacTaBieH NpaBUIbHBIN OTBET

HpaBnano 3amucaHbl BCE HEOOXOIMMBIC ITOJIOMKCHUS TCOPUH,
(1)H3I/I‘IGCKI/IS 3aKOHBI, 3aKOHOMEPHOCTU, 1 MPOBCIACHBI HCO6XOHI/IMH€
HpeO6pa3OBaHI/I5{. Ho umerorcss oguH MM HECKOJIBKO H3 CJICAYIOIHNX
HCIOCTAaTKOB.

3anucy, COOTBETCTBYIOIUE NMyHKTY lI, mpeiacraBieHsl HE B IOJHOM
00BEME WITH OTCYTCTBYIOT.

" (MJIN)
B pemennn uMeroTCs NWINHHE 3alHCH, HE BXONAIINME B pEIICHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpPBIE HE OTHENEHBI OT pemieHus (He
3a4€pKHYTHI; HE 3aKJIIOYEHBI B CKOOKH, PaMKY H T.II.).

" (M)
B  HeoOXomMMBIX  MaTeMaTHUECKHX  NIPeoOpa3oBaHMAX  HIIH
BBIYHCIICHUSAX JIOMYIICHBl OMMUOKK, ¥ (WIM) B MaTeMaTHYCCKHX
npeoOpa3oBaHUAX/BBIUMCICHUAX MPOMYIIEHbl JIOTHYECKH Ba)KHBIE
mIary.

" (1J1n)
OtcyTcTByeT MyHKT 1V, nim B HEM JomyIieHa omnOKa (B TOM YHCIIE B
3alMCH eAUHUI] U3MEPEHHs BEITHYHHbI)

IIpencraBiieHbl 3amucH, COOTBETCTBYIOLIME OAHOMY M3 CIIEAYIOIIUX
CIIy4aesB.

[IpencraBieHsl TONBKO TIONOXKEHHS U (HOPMYINBI, BBIPAXKAIOLIHNE
(Gu3NUeCKre 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAMMO st
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peleHus JTaHHOM 3ajadd, 0e3 KaKuxX-ITHOO IMpeoOpa3oBaHUi € HX
WCIIOJIb30BaHUEM, HAIIPABJICHHBIX Ha PELICHUE 3a/1a4u.

i
B pemennn orcyrerByer OJJHA u3 ncxomusix Gopmys, HeoOXxomumast
JUISL pelIeHus JaHHOW 3a1a4d (WIH YTBEPXKICHHUE, JIeKaliee B OCHOBE
pelenns), HoO MPUCYTCTBYIOT JIOTUYECKH BEPHBIE MPeoOpa3oBaHuUs C
AMeroIMUCs GpopMyIaMu, HallpaBIIEHHBIE HA PELICHUE 3aauu.

nim
B OJIHOM wu3 mcxomubix (GOPMYT, HEOOXOIMMBIX IS PElICHHS
JAHHOW 3ajauyl (WM B YTBEPKICHHH, JISKAIIEM B OCHOBE PEICHHs),
JIOMyIIeHa  OMMOKa, HO TPHUCYTCTBYIOT JIOTUYECKH  BEpHEIC
peoOpa3oBaHUs C HMMCEIOMUMHCST (OPMYJIaMH, HarpaBICHHBIC Ha
peleHre 3a1auu

®dusuka. 11 kmace

JlemoncTpanuonHblii Bapuant 2016 T. - 30 / 33

KpI/ITepI/II/I OLCHMBAHMS BLIIIOJIHCHUS 3a1aHU

bamier

Bce cryyam perneHus, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KpUTEPHSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasia

Maxcumanvnoiii 6ain

HcTouHMK TOKa, BA PE3UCTOPA U KIIFOY BKIIOYCHBI B IEMb, KaK
[I0Ka3aHO Ha pucyHKe. IIpyu pa3soMKHYTOM KirOue Ha pe3ucTope
R, BBIOENAETCA MOIIHOCTH P, = 2 Br, a Ha pesucrope R, —

mMomHocTe P, =1 Br. Kakas MommuocTe OylET BBIAENATHCA Ha

pesuctope R, mocie 3ambikaHus Kioda K? BHyTpeHHUM
COIPOTHBIICHUEM UCTOYHHKA MTpeHeOpeyb.

ITpuBeneHo MOTHOE pelIeHNe, BKII0YAIONIEe CICAYIONIHE ITEMEHTHL:

[) 3ammcaHBl TONOXEHUS TEOpHUHM M (U3MUECKHE  3aKOHEI,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPLIX HEOOXOIMMO ISl PEIeHHUs
3aJa4il BBIOpAaHHBIM CIIOCOOOM (B JaHHOM ciydae: 3akon Oma 075
NONHOU Yenu u popmyna 0 MOWHOCMU IEKMPUIECKO20 MOKA);

II) ommcaHsl Bce BHOBb BBOJMMBIC B pCIICHUH OYKBCHHBIC
0003HaUYCHUST (U3NYCCKUX BEIMYHMH (3a UCKIIOUeHueM 0003HaAYeHUll
KOHCMawnm, yKkasauuwix 8 eapuanme KHUM, obosnauenuil, ucnonb3yemvix
8 YCNOBUU 3a0a4lU, U CMAHOAPMHLIX 0003HAYEHUL EIUHUH, UCTIONIb3YEMbIX
npu HANUCAHUYU PUUYECKUX 3AKOHOB);

III) mpoBeneHsl HEOOXOAWMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUS H
pacu€Thl, MNPUBOAAINNE K IPABIJIBHOMY YHCIOBOMY  OTBETY
(momyckaeTcst  pemIeHHE «IO  YacTsAM» € IIPOMEXYTOYHBIMH
BBIYHCIICHUSIMHU );

IV) mpencrapneH npaBUIBHBIN OTBET C YKa3aHUEM €IIHUI] H3MEPECHUS
HMCKOMOH BEJIMYMHBI

3

BozmoxkHoe peleHue

Tok B menu 10 3aMbIKaHus Kiatoda K

= £

- —7
R, +R,
rae £ — DJIC ucroyHuka.
MomHoCTb, BeIIEIsIEMast COOTBETCTBEHHO Ha PE3UCTOpax R u Ry,
2
P =I"R,,

2
P, =I"R,.

(M

)
€)

Tak kak mocie 3aMbIKaHMs KIIH04a TOK 4epe3 pe3UcTop R; He Te4€T, UCKOMas

MOIIHOCTD, BbIACISIEMAs Ha pE3UCTOPE R2 IOCJIC 3aMBbIKaHHMA KJIIK04a K,

O6wenunsis (1)—(4), noxydaem:
2

p-p|lh] —9oB
2 =1 P, =~ BT.

OTBeT: PZ' =9 Bt

(4)

[IpaBunpHO 3ammcaHbl BCe HEOOXOOWMBIE TIONOXKEHHS TEOPHH,
(GU3NUECKe 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEICHBI HEOOXOAUMBIE
npeoOpazoBaHusi. Ho MMeEIOTCS OAMH MM HECKOJIBKO U3 CIICAYHOLINX
HEIOCTATKOB.

3amucH, COOTBETCTBYIOIUE MyHKTY lI, mMpencTaBieHbl HE B TOJHOM
00BEME UITH OTCYTCTBYIOT.

u (UJ1)
B pemeHnn WMErOTCS JNWITHHE 3allUCH, HE BXOAANINE B peEIIeHHE
(BO3MOXXHO, HEBEpHBIC), KOTOpPBIC HE OTIEICHBI OT peIlcHUs (He
3au€pKHYTBI; HE 3aKJIFOUEHBI B CKOOKH, PAMKY H T.I1.).

" (UJIN)
B  HEOOXOOWMBIX  MaTeMaTHYECKHUX  MNpPeoOpa3oOBaHUSAX  WIH
BBIYHCIICHUSX JIONMYIICHBl OIMMOKK, ¥ (WJIM) B MaTeMaTHYCCKUX
npeoOpa3oBaHUSIX/BBIUMCICHUAX IPOMYIICHBI JIOTHYECKH BaXKHbBIC
IIary.

1 (WIN)
OrcyrcTByeT myHKT 1V, ninu B HEM JonynieHa omuoKa (B TOM 4HCIE B
3aIliCH eIMHHI] N3MEPEHUS] BEJTMYNHBI)
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IpencraBieHbl 3alUCH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYHOLINX
clly4aes.

[IpeacraBiieHbl TONBKO TIONOXKEHHUS U (HOPMYJIBI, BBIPAXKAIOIIHE
(Gu3MUeCKre 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAMMO st
pelIeHusl JaHHOW 3ajauu, 0e3 Kakux-TM0o mpeoOdpa3oBaHUil ¢ X
WCTIOJIb30BaHNEM, HAITPABIICHHBIX HA PEIICHNE 3a/1a9H.

nin

B pemennn otcyrcrByer OJJTHA 13 ucxonHbix hopmMyi1, HeoOXoaumas
JULSL peLICHHS IAHHOW 3a1aun (WIKM YTBEPXK/ICHHE, JISKAIIEE B OCHOBE
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pelIeHus), HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIC MPeoOpa3oBaHUS C
UMeIoIUMuUcs GopMyIaMy, HallpaBIeHHbIE Ha peLIeHHE 3a[auH.
Wi

B OJIHOM wu3 wmcxomubix (opMysi, HEOOXOTMMBIX IS pEIICHHs
JIaHHOM 3ajauM (WIK B YTBEPXKICHUH, JISKAILEM B OCHOBE PELLICHHUS),
JOMyIleHa oOmmMOKa, HO TPHCYTCTBYIOT JIOTHYECKH  BEpHBIC
npeoOpa3oBaHUs ¢ HMMEIOMUMHCS (OPMYIaMH, HalpaBICHHBIE Ha
pelIeHne 3a1a4H

Bce ciydan pemeHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEPHSIM BHICTABJICHHS OICHOK B 1, 2, 3 Oamma

Maxcumanonviti 6ann 3

B BakyymMe HaxoIsTCsS JBa KalbIUEBBIX DICKTPOJA, K KOTOPBHIM ITOAKIIOUEH

konneHcatop €Mkocteio 4000 nd. Ipu AIUTENBHOM OCBELIEHUH KaTOAa CBETOM

(GOTOTOK MEXIy 3JEKTPOAAaMH, BO3HUKIIMHA BHadaie, MPeKpallaeTcs, a Ha
-9

KoHIeHcaTope mosiBisiercst 3apsin 5,5-10 ° Ku. «KpacnHas rpannmnay gotoaddekra

ans kaneuus A, =450 M. Onpenenure 4acToTy CBETOBOH BOJHBI, OCBEIIAOLIEH

KaTo/1. EMKOCTBIO cHCTEMBI 27IEKTPOIOB MpeHe6peyb.
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yrazaunvix 6 eapuanme KHUM, ob6o3nauenuti enuyuH, UCHOIb3yeMblX 8
VCR08UU 300auU, U CTNAHOAPMHBIX 0003HAYEHU GeTUYUH, UCNOTb3YEMbIX
npu HANUCAHUU UIUYECKUX 3AKOHOB);

IIT) mpoBeneHBI  HEOOXOAWMEBIE MaTeMaTHYeCKHe MpPeoOpa3oBaHUS |
pacyéThl, MPUBOIAIIME K IIPABUIBHOMY UHCIOBOMY OTBETY (ZlOIycCKaeTcs
pEeIIeHNe «II0 YaCTAMY C IPOMEKYTOUYHBIMH BBIUHCICHUSIMN);

IV) mpencraBieH NpaBUIBHBIA OTBET C yKa3aHHEM EIUHHI] M3MEPECHUS
HCKOMOM BEIMYHHBI

BosmoskHoe peenue

VpaBHenue O#nmreitna mana  dorosddexra: hv=A4, +E , TIe E( —

IMpaBunpHO 3ammcaHBl BCe HEOOXOAMMEIE IIOJIOXKEHHS  TEOPHH, 2
(bm3udecKkre 3aKOHBI, 3aKOHOMEPHOCTH, M TIPOBEICHBI HEOOXOAMMEIE
npeobpaszoBanusa. Ho MMelOTCs OOMH HIM HECKOJBKO M3 CIEAYHOMINX
HEZIOCTaTKOB.

3amucH, COOTBETCTBYIoIMe NyHKTYy II, mpenacraBieHsl HE B TOJHOM
00BEME UK OTCYTCTBYIOT.

U (UJIN)
B pemieHMM HMMEIOTCS JIMIIHWE 3aliCH, HE BXOMISIINE B pEIICHUE
(BO3MOXXHO, HEBEpHBIC), KOTOpbIE HE OTHCICHBI OT peIIeHus (He
3au€pKHYTBI; HE 3aKJIFOUEHBI B CKOOKH, PAMKY H T.I1.).

u (M)
B HE0OXOIUMBIX MaTeMaTHYeCKUX MPEeOOPa3OBAHUAX MM BBIYUCICHUAXK
JIOTMYIICHbl OMIMOKK, W (MJIM) B MaTeMaTH4eCKUX NpeoOpa3oBaHUsX/
BBIYHCIICHUSX MPOITYIICHBI JIOTHYCCKH BAJKHBIC ILATH.

U (M)
OtcyrcrByeT myHKT 1V, win B HEM momymieHa omuOKa (B TOM 4YHCIC B
3aIKCH SAWHUI] H3MEPEHHS BEIHYHUHBI)

MaKCHMallbHas KHHETHIECKAs SHEPTHsl (POTOINEKTPOHOB, A = %
0
@ororox mpekpamaerca, korma E =eU, rne U — HanpskeHHE MEXTY
AJIEKTPOJIaMH, W HATPSHKEHHE Ha KOHJIEHCATope.
3apsn kongencaropa g = CU.
B pesynbrare nomyuaem:
8 -19 -9
c e 3.10 1,6-10 " -5,5-10
v="44 —~+ — _34z1015 I'n.
Ay Ch 450.107  4000-107"%-6,6-10
Otser: v~10" T
Kputepuu olleHUBaHUs BHITIOJTHEHUS 3aaHUs Bbamner
ITpuBeneHO NONHOE pelIeHNE, BKIIOYAIOLIEE CIECAYIOIUE JIEMEHTBL: 3

I) 3amuiicanbl  TOJOKEHHS ~ TEOPUM W (U3MYSCKHE  3aKOHBI,
3aKOHOMEPHOCTH, MPUMCHCHHE KOTOPBIX HEOOXOMMMO /I PELICHUS
3aJaydl  BBIOpaHHBIM CcHOcOOOM (B JaHHOM CiIydae: YpasHeHue
Diinwmetina ~ 0nsa  gomosgpghexkma,  opmynwt o pabomol
NEKMPULECKO20 NOJISL KOHOEHCAmopa npu nepeMeujeHuu 3NeKmpoHa u
0715 2NEKMPOEMKOCHIU KOHOEHCAmopa, opmyna 83aumMocesasu 4acmomol
U ONUHBL BOJIHDL),

IT) omucanbl Bce BHOBb BBOJMMBIC B PEIICHUN OyKBEHHBIC 00O3HAUCHUS
(bus3nyecKX BeNMYUH (3a UCKAIOUeHUeM O0OO03HAYeHUll KOHCMAaHM,

[IpencraBieHbl 3amKMCH, COOTBETCTBYIOLIME OJHOMY U3 CICAYHOLIHX 1
clly4aes.
IpencraBieHbl TONBKO MOJNOKCHUST W (OPMYIBI,  BBIPAXKAIOLINC
(bU3NYECKIe 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAUMO JUIS PEIICHHUS
JTAHHO# 33724, 0e3 KaKuX-Iu00 Mpeodpa3oBaHuil C HX UCIIOIb30BAHUCM,
HAIPABJICHHBIX HA PEIICHUE 3a1a9H.

W
B pemiennu otcytetByer OJITHA u3 MCXOAHBIX (GopMyli, HeoOXomumas
UL PEICHUs JAHHOW 3ajadd (WM YTBEpXKACHHE, Jie)Kallee B OCHOBE
peleHns), HO TPUCYTCTBYIOT JIOTUYECKH BEpHBIE MpeoOpa3oBaHUs C
AMEROIMUCS (opMyIaMu, HallpaBJICHHBIC HA PEIICHUE 3a1a49u.

nJIn
B OJTHOM 13 ucxomHbix GopMyI, HEOOXOIUMBIX IS PEIICHHs TaHHOM
3a1aunl (WM B YTBEP)KICHUH, JEKAIEM B OCHOBE PEIICHUs), IOMyIIeHa
omuOKa, HO MPUCYTCTBYIOT JIOTHYSCKH BEpHBIC INPEOOpa3oBaHUs C
UMEIOIIUMUCS (POPMYJIaMH, HAIPaBJICHHbBIC Ha PEIICHHUE 3a/1auH

Bce ciyuam penieHus, KOTOPbIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KpUTEpHSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasia
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B cootBerctBun ¢ IlopsakoM NpoBelneHUs] TOCYyAapCTBEHHOH MTOroBOIf
aTTeCTallM MO 00pa30BaTENbHBIM HMpOrpaMMaM CpexHero odmero obpa3oBaHHS
(mpuka3z MwuHoOpHayku Poccnu ot 26.12.2013 Ne 1400 3apeructpupoBaH
MuntoctoM Poccnu 03.02.2014 Ne 31205)

«61. Ilo pe3ynbraraMm nepBoil U BTOPON NMPOBEPOK SKCIEPTHI HE3aBUCHMO
Jpyr OT Jpyra BBICTAaBIAIOT Oamnbl 3a KakAbli OTBET Ha 3aJaHMsA
9K3aMeHAIOHHOH paboTsl EI'D ¢ pa3BEpHYTHIM OTBETOM. ..

62. B ciydae CyIIECTBEHHOIO pacXOXXJEHHs B Oaiiax, BBICTABJICHHBIX
JBYMsI 3KCIIEpTaMH, Ha3HA4aeTCsl TPeThs MpoBepka. CylecTBEHHOE PAacX0XKICHHE
B Oaiax ONIpeneNicHO B KPHUTEPHAX OICHWBAHHSA 10 COOTBETCTBYIOIIEMY
y4eOHOMY MpEIMETY.

OKCHepTy, OCYLIECTBIIOMIEMY TPETBIO IPOBEPKY, IPEAOCTaBISIETCS
nHdopmarss o Oamrax, BBICTAaBICHHBIX OJKCIEPTAaMH, paHEe IPOBEPSBIINMHU
9K3aMEHAIIOHHYIO paboTy».

Ecnu pacxoxnenne coctapisieT 2 u 6osiee Oainia 3a BEIMOJHEHUE JTI0O0TO U3
3aJaHMi, TO TPETUH SKCIEPT MPOBEPSET OTBETH TOJBKO HA T 3aJaHUs, KOTOPHIC
BBI3BAJIU CTOIb CYIIECTBEHHOE PACXOXKICHHE.
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