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EauHbId rocyaapcTBeHHbIN IK3aMeH
no ®U3UKE

TpenupoBouHnblii Bapuant 004
HMHCTPYKIUSI 0 BHINOJIHEHHIO PA0OTHI

J11s BBIIOSTHEHUS K3aMEHAIIMOHHOM paboThI 10 (pU3MKe OTBOIUTCS 3 yaca 55
MUHYT (235 munyT). PaboTa cocTouT U3 ABYX yacTeil, BKItoyaronmx B ceds 30
3a1aHUM.

B zamanmax 1-4, 7, 8, 11-13 u 16 oTBETOM SBIISIETCA ILIE€JIO€ YUCIO WA
KOHEYHas JiecaThdHas ApoOb. OTBET 3alMIIUTE B MOJIE OTBETA B TEKCTE padOTHI, a
3aTeM TMepeHecUuTe MO NPUBEAEHHOMY HUXKe oOpasily B Oinank otrBeta Ne 1.
EnunHuiiel usmepenus: pu3nueckux BeJIMYUH MUCaTh HE HYKHO.

OTBT: -2 5 /e’ = 2 I 5

OtBeToM Kk 3amanussM 5, 6, 9, 10, 14, 15, 17, 18 u 20 saBugercs
nocyenoBaTenbHOCTh 1UGp. B 3amanusax 5, 9, 14 u 18 npenmnonaraercs nBa uin
TpU BEpHBIX OTBeTa. OTBET 3aMMIIKTE B IMOJE OTBETAa B TEKCTE PabOThHI, a 3aTeM
NepeHecuTe Mo MPUBEAEHHOMY HIKE o0pa3ily 0e3 mpoOenoB, 3amAThIX U APYIHX
JTIOIIOJTHUTEILHBIX CUMBOJIOB B OJ1aHK OTBETOB Ne 1.

AlB
OTBeT: 411 |_| '

OtBeToM K 3amanuio 19 saBngrorcs nBa uuciaa. OTBET 3alHUIINTE B IIOJIE
OTBETa B TEKCTE PabOThI, a 3aTEM MEPEHECUTE MO MPUBEACHHOMY HUXE 00pasily,
HE pas3zessis uncia npooesnoM, B 6s1ank otBeToB Ne 1.

Oreer: (14 + 0.2 YH. I ’ L|0 ' 2

Otser k 3amanusM 21-26 BkioyaeT B ceOs MOIpoOHOE OTMMCaHUE BCETO XOa
BBITIOJTHEHUS 3ajlanus. B Omanke otBeToB No 2 yKakuTe HOMEp 3aJaHusl U
3aIUIINATE €r0 MOJHOE PEIICHUE.

[Ipr BBIYMCICHHUSAX pa3pelIaeTCi HCHOJb30BATh HEMPOTPAMMHUPYEMBII
KaJbKYJIATOP.

Bce 6manku EI'D 3anonHsaroTcs sspkuMu 4€pHBIMU uepHUiIamu. JlomyckaeTcs
VICIOJIB30BaHUE IeJIEBON WU KAIIWJUIIPHOU PYUYKH.

[Ipu BBIMOJHEHWH 3aJaHUM MOKHO MOJIb30BaThCS YEPHOBUKOM. 3amucH B
YEepHOBMKE, 2 TAK/KE B TEKCTE KOHTPOJbHBIX M3MEPUTEIbHBIX MATEPUAJIOB HE
YUYHMTBHIBAKOTCS NMPH OLIEHNBAHUM Pa0OTHI.

bamibl, mosiydyeHHble Bamu 32 BBINOJHEHHBIE 33JaHHS, CYMMHMPYIOTCS.
[TocTapaiiTech BBITIOTHUTH KaK MOKHO OOJIbIe 3aJaHUi W HaOpaTh HanbOOJbIIEe
KOJIWYECTBO OaJIOB.

[Tocne 3aBepiieHust paboOTHl MPOBEPHTE, YTOOBI OTBET HA KaXXJ0€ 3aJaHUE B
osankax oTBeToB Ne 1 u Ne 2 ObL1 3anMcaH 1o/1 PaBUIbHBIM HOMEPOM.

Kenaem ycnexa!
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Huxe mpuBeseHbl cripaBOYHbIE JaHHBIE, KOTOPbIe MOTYT MOHaA00uThCst Bam

IIPU BBITIOJTHEHUH PAOOTHI.

I[CCSITI/I‘IHI)IC NMPUCTAaBKH

Haunmeno-| O6o3nauenue | Muoxurens | Haumeno- | O6o3nauenue | MHOKHUTEID
BaHHE BaHHE
rura r 10° CaHTH C 1072
Mera M 108 MUJLIA M 103
KHJIO K 103 MUKPO MK 106
TeKTO T 10?2 HAHO H 10°
Ienu hi 101 TIFKO I 1012

Koucmanmui

YUCJIO TC nt=3,14

YCKOpEHHE CBOOOHOIO MaJIeHUs Ha 3emiie g =10 m/c?

I'paBUTAIMOHHAA ITOCTOAHHAA

G=6,7-10 H-m¥/kr?

YHUBCPCAJIbHAA I'a30BadA IOCTOAHHAA

R = 8,31 Jlxx/(moab-K)

ITIOCTOsIHHAasA EOJIBLIMaHa

k=1,38-10 2 Jlaw/K

ITIOCTOsIHHAasA ABora,upo

NA = 6-102% monp ?

CKOPOCTBH CBCTA B BAKYYMC

c=3-108 m/c

KOY(Q(UIMEHT NPONOPLUMOHANBHOCTA B 3aKOHE | | = 1 _ 9,909 g-mZ/Ki2
Kynona 4,

MOJTyJIb 3apsiJia 3JEKTPOHA (3J€MEHTapHBIN

OJlyJb 3apsi/ia BIEKTPOHA (dIIeMEHTap e=1,6-10"1 Kx

AIIEKTPUUECKUH 3apsiy)

noctosgaHag [ manka

h=6,6-103 lk-c

Coommnowenue mexncoy paiudHblMu eOUHUUAMU

TeMreparypa 0K=-273°C

aTOMHAsl €AMHUIA MACChl 1 a.em. = 1,66:1077 xr

1 aToMHast eIMHUIIA MacChl DKBUBAJICHTHA 931,5 M»B

1 2JIEKTPOHBONBLT 15B=1,6-10"° Ix

1 actpoHOMUYECKasl €IUHULIA 1 a.e. = 150 000 000 km

1 cBeTOBOI1 rox 1 cB.Tox = 9,46-10%®° m

1 mapcex l nx = 3,26 cB. rona

Macca wacmuuy

3JIEKTPOHA 9,110 %kr ~ 5,510 * a.e.m.

IPOTOHA 1,673-102%" kxr ~ 1,007 a.e.m.

HEWTpOHa 1,675-107%" xr ~ 1,008 a.e.Mm.

Ilnomnocmo nojacoiaHedHoro Macia | 900 kr/m®
BOJIBI 1000 kr/m® ATIOMUHUS 2700 xr/m°
npesecunsl (cocna) | 400 kr/m3 Kelesa 7800 xr/m>
KEPOCHHA 800 xr/m> pTyTH 13 600 xr/m3
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Yoenvnaa mennoémrxkocmo

BOoabl | 4,2.103 Jox/(xr-K) ATIOMHHUS 900 Jx/(kr-K)
mpa | 2,1-103 Jix/(kr-K) | Menu 380 | Jix/(xr-K)
xkenesa | 460 JIx/(kxr-K) YyryHa 500 JDx/(kr-K)
ceunna | 130 JIx/(xr-K)

Yoenvnaa mennoma

Hap006p8,30BaHI/I}I BOJBI

2,3-108 JIk/kr

IJ1aBJICHHUA CBHUHIIA

2,5-10* Jk/kr

IJTaBJICHUA JIbAA

3,3-10° k/kr

Hopmanwsnsie ycnosus: nasnenue — 10° Ila, remneparypa — 0 °C

Monapnaa macca

aszoTa 28-10°2 | kr/mMoib reJns 4-107° | Kr/MOJIB
aprora 40-10°% | Kr/MOJIB KHCJIOpOoaa 32.10°2 | xr/moutb
BOJOpOAA 2-103 KI/MOJIb JIATHUSA 6-102 | Kr/MOJIB
BO3/yXa 29-107° | kr/mMOIB HEOHa 20-103° | Kr/MOIB
BOJIBI 18:10° | Kr/mob yIJIeKHCa0ro rasa | 44-10° | Kr/MOJb
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Yacrtp 1

Omeemamu K 3a0anusam 1-20 saenaromca uucio uiu RnOC1€006AMETbHOCHLL
yugp. Omeem 3anumiume 6 nojle omeema 6 MeKcHme padomvl, a 3amem
nepenecume ¢ bBJIAHK OTBETOB No I cnpasa om  Homepa
coomeemcmaeyouiezo 3a0anus, HauuHasa ¢ nepeou Kiemouxu. Kasxcovtii cumeon
nuwume 6 OmMOeIbHOIU K1emouKe 6 COOMEEMCMEUU ¢ NPUBCOEHHBIMU 6 DJIAHKe
oopazuamu. EOunuysl usmepenus puzuueckux eeiudut RUCAMob He HYHCHO.

W3 paByx ropojoB HaBCTpedy APYr APYTYy € IOCTOAHHOM CKOPOCTHIO IBMIKYTCS JABa
aBromobuisi. Ha rpaduke moxkasaHa 3aBUCHMOCTH PACCTOSHHUA MEMKJY aBTOMOOUJIAMHU

ot BpemeHu. CKopocTs mepBoro asromobusa paBHa 15 m/c. KakoBa CKOpPOCTH BTOPOTO

aBTomMoOuNIsA?
S, kM
144 d
1
1
1
1
1
1
1
1
:
0 60 120 t, muH
OTBeT: M/c.

2 CxopocTe Tema, IBIDKYIIErocs BAOMs ocH Ox, H3MEHAETCA O v, M/C |
BpeMEHEM B COOTBETCTBHH ¢ IpapHKOM (CM. pPHCYHOK). 20
OmpeneniTe Maccy Tela, €ClIH paBHOJAEHCTBYIOMas BCeX CHIL, 10
JleiffcTByronmx Ha Tero, paBHa 0,3 H. Cucremy otcuéra
CUHTaTh HHEPLHAIBHOIL. 0 574 6 8 t.c
-10
Otser: r. -20

[Tapuk maccoii 200 r magaeT ¢ BeIcoTsI 10 M ¢ Hy/IeBOI HadalIbHOIT CKOpOCThi0. K MOMeHTY
IaJIeHIs Ha 3eMII0 ITOTePs MOTHOH MeXaHIMYeCKO SHePTIIH 3a CIET CONPOTHBIIEHHS BO3IyXa
coctaBuia 5 %. KakoBa KHHETHYCCKast SHEPIHS MIAPHKE B STOT MOMEHT?

Otger: JIK.

I'pys, noxBenieHHEIN Ha JETKOH Npy:KuHe KécTrkocThio 400 H/M, coBepmaer cBoGogHBIE
BEPTHUKAJNbHbIE rapMoHHYecKue Kojebanus. IIpy:XHMHY Kaxko# KECTKOCTH HAJO B3ATh
BMECTO II€PBOH NPYKHHBI, YTOOBI IepUOJ CBOOOAHBIX KOJNe0aHMH JTOr0 rpysa CTal
B 2 pasa MeHbIe?

Orger: H/m.
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Yuamuecst poHsisin ¢ GaliHM IIAPHKHU IS HACTOJILHOIO 8
TeHHMCA M CHMMaJAM MX  noaér  uudposoil 0 T I IO O OO
sBujieokamepoit. ObpaboTka Bueo3anuceil [03BOJIMIA Iram 1 —
NOCTPOUTH  rpaMKM  3aBUCMMOCTM  NYTH 8, H B 1A
NPOIZGHHOrO MIAPMKOM, M ero CKOPOCTH U OT BpeMeHH! f it A -

najesus t. ; ]
BuiGepure ece BepHble VTBepKAeHnst, I 4 1 ] |
xapaxrepuayiomue nabiiosaemoe najeHue. . I 7

1) Beanuuna yCKOpeHMs, ¢ KOTOPHIM Najaj Iapuk, L
yBeJmuMBanacs B uMHTepBase Bpemenu (0-t3) T I A e ‘
M OCTABAJIACH NOCTOSHHON Tpw t>1,. = 1] 1

2) B rteuenme Bcero sBpemenn mnageans (0-t;) O t, t, i, t, g, ¢
NMOTeHUMAJbHAS IHEPIUsA LWAPHKA B 10oJie TAXKeCTH,
OTCUHMTHIBAEMASA or OCHOBAHUA Gaurnm,
YMEeHBIIaAach.

3) CyMMa KMHeTHUYeCKOil ¥ MOTeHUMAJIbHONU dHepruif
mapmMKa OCTaBajach HEM3MEHHOH BO  BpeMms
najieHus.

4) B unrepsane sBpemenun nagenns (0-tz) Beamumnna
UMIyJbCa IIAPHKA I[IOCTOAHHO YBEJIHUYMBAJIACH
M OCTABAJACh IOCTOSAHHON 1pw t > ta.

5) BesmuumHa ycKopeHusi, ¢ KOTOPBIM Iajaj UIapuk,
yMeHbIIagack B uHtepsaje spemenu (0-t3).

OTsBer: .

6 Kamens Gpoinen BBepx 1oj yrjoMm K ropumsonty. ConpoTusiieHue Bo3ayxa npeHebpesxumMo
Mand., Kak wMensiiores 1o mepe IoAbéMa KaMHA I10JHAdA MexXaHWYecKas JHeprus
M MOJYJIb MMIYJIbca KamMusa?

Jlns KamkI0H BeJMUMHBLI ONpeAe/]uTe COOTBETCTBYIOUIAI XapakTep M3MeHeHUS:

1) yBesnuuusaetcs
2) yMeHbIIaeTcs
3) He uaMeHsAeTCA

Banumure B Tabauny BeiGpanubie nudpel A8 Kaxaoi Gusndeckoit Beanuussl. Indpo
B OTBeTE MOI'YT IIOBTOPHTLCSH. :

IMonnas MexaHMyecKas

Moayap uMMIyJbca KaMHA
DHEePrusd KaMHA

IIpu temmeparype 2T, ¥ JaBjeHUM p, WAealbHbIA ras B KojxyecTBe 1 MOJIb 3aHMMaeT
ooséM 2V,. CKOTBKO MOJBL ATOr0 rasa npH TeMmIeparype T, # TOM iKe JaBIEHHH D
saHuMaioT 00bém V?

OrseT: MOJIb.

Ha pV-guarpaMme TOKa3aH IPOLECC UBMEHEHHs COCTOSHHS
4 MONb HMAEATHHOTO ONHOATOMHOrO rasa. Il'as orman
B OKDY/KAIOIIYI0 Ccpely KOJWYeCTBO TeIIOThl, paBHOE
2,5 k]Il»x. Ha ckoJIbKO YMEHBIINJIACh BHYTPEHHAA dHEPTHA
rasa B 9TOM Impouecce?

OrseT: Ha rJIx.
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Ha pucyske 1nokasaH rpa@uKk LIMKJIMYECKOro Ipoliecca, v B
IIPOBEJEHHOIO ¢ OJHOATOMHBIM HJealbHBIM TadoM, B KOOPAMHATAX
V=T, rge V — 00béMm rasa, T — abcoiloTHas Temmeparypa rasa.
KoanuecTBo BemecTBa rasa MOCTOAHHO.

W3 npuBeéHHOrO HUIKE COMCKa BbIOEpUTE Bce  BepHBbIE

VTBEPKAEeHNA, XapaKTepusvIolue OTpaKéHHble Ha rpaduke C
IPOIECCHI. A 1
’ 7’
1) daBuenue rasa B mpoiecce CD NOCTOAHHO, TIPU 9TOM BHEIIHHUE i
CHJIbI COBEPIIAIOT HAaJ Ia30oM IIOJIOKHUTEJIbHYIO paboTy.
2) B mpouecce DA naBieHue rasa M30XOPHO YMEHBIIAeTCH. 0 T

3) B mpouecce AB ra3 oOTHaéT B OKPYXKAIOUIYIO CPeRy
IIOJIOJKUTENBHOe KOJHUYECTBO TEILIOTHI.

4) B cocroaHuu B KOHIEHTpanus aTOMOB rasa MaKCHMMAaJbHA.

5) B mpouecce BC BHYTPEHHAA SHEPTHsA raza OCTaeTCAd NOCTOSHHOI.

OrBer:

B uunuHape 1noj MopiiHeM HaXOAATCS BOASHOM map M HemHoro Bojel. [Topmens omyc-

THWIM BHHU3, YMEHbLIUB 00beM 3aHMMaeMblii napoM B 2 pasa. Temmneparypa coaepkuMoro

MOJIepIKUBAETCS MOCTOSSHHON. Kak M3MEHMIIUCH NPH 9TOM BIJIAXKHOCTD I1apa U Macca BOJIbI B

uuanHape? Jns Kax10# BeJMYMHBI ONpPEJeIUTe COOTBETCTBYIOUIMI XapaKTep U3MEHEHHUS:
1) yBenuuunach

2) yMeHbIIWIach
3) He U3MEHHIIaCh

3anuummTe B TaOIMIly BbIOpaHHBIC LUQPHI I8 KaxI0H (U3HYECKOH BEINUHHBL.
Lludpsl B 0TBETE MOTYT HOBTOPSTHCS.

BrnaxxHocTs napa Macca BoJibI

JIBa OJMHAKOBBIX META/UIMYECKHMX LIAPHKA ¢ 3apsaiaMu 2¢g M (—¢) NpUTArHBaIOTCS APYr K
apyry c¢ cuioit 16 H. C kakoii cunoil OHH CTaHyT OTTAJIKMBAThCA JAPYT OT [pyra, €cliM CHa-
Yaja MPUBECTH UX B CONMPHKOCHOBEHHE, a 3aTEM Pa3BECTH Ha NpekHee paccTosHue?

OtBer: H.

E’ B karymke uHAYKTHBHOCTEI 1 MI'H cuaa Toka B TeueHme 0,1 ¢ paBHOMEpPHO BO3pacTaer

or 0 0 HEKOTOPOro KOHEUHOro 3HaueHus. IIpu srom B Karymke Habmopaerca SIC
CAMOMHAYKIMH, MOAyIb KoTopoi pasen 0,2 B.Omnpenenure KOHe4YHOe 3HAUYEHME CHJIbI
TOKa B KaTyIIKe.

Orser: A.

KoHpeHcaTOp, 3apsAKeHHBIH [0 PA3HOCTH MoTeHNHUAanoB U, B NepBHIA pa3 MOXKJIIOYHIH

K KaTyIIKe C MHAYKTHBHOCTBIO L, =L, a BO BTOPO# — K KaTyIIKe ¢ WHAYKTHBHOCTHIO

L,=4L. B o0oux ciay4asix B [OJIYyYHUBIIEMCA HeaTbHOM KoJsiebaTeJIbHOM KOHTYpe

BOBHHKJHM CBOOOJHBIE JJEKTPOMArHHTHBIE KoJjeOaHua. KakoBo OTHOIIeHHMe 3HAaYeHHH
. W,

MAaKCHMAaJ bHON SHEPrMM MATHHTHOTO IOJA KATYIIKM WHIYKTUBHOCTHM —2 B 9THX ABYX

1
caydaax?

Oreer: _ .
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IIpososnounas pamka niomazasio 30 cM? noMemera g 7
B OAHOPOAHOE MATHWTHOE I10JIe TAK, YTO ILIOCKOCTh
PAMKM TepIeHJAMKYJISPHA BEKTOPY MHAYKUMM B.
Beanumra MHAYKUMM  MArdHMTHOrO moas B
M3MEeHfIeTCH BO BpeMeHM ! COrJacHO rpaduxy 0
HA DUCYHKe.

W3 npuBegéHHOro HMKe cHnuUcKa Buibepure 6ce
IIPaBUJIbHbIE YTBePKACHUSA 0 npoueccax,

-2 4.

NPOMCXOAAIINX B paMKe.

1)
2)

3)
4)

5)

MarsuTHBIA [IOTOK yYepe3 paMKy B MHTepBaje BpeMeHH oT 1 1o 3 mc pasex 6 mMBG.
Moayap BJIC 2/1eKTPOMArHUTHON MHAYKIMM B PaMKe B MHTEpBaJe BpeMeHH 0T 3
a0 4 mc pasen 6 B.

Moayab IJIC a1eKTPOMArHMTHOM HMHAYKIMM B PAMKE MUHMMAJEH B HHTepBaJe
Bpemenu or 0 xo 1 mc.

CropocTh  HM3MEHEeHMsA  MArHMTHOTO IIOTOKA 4Yepe3 pamMKy  MaKCHMajJbHa
B MHTepBaJie BpeMeHM oT 4 a0 6 mc.

Moayab SJIC 2JeKTPOMArHUTHOM MHAVKIMM B paAMKe MakKCuUMajJeH B WHTepBaJe
Bpemenu ot 0 xo 1 wmc.

OTser: .

Y4YyeHUK NPOBEJ OUBIT IO IPEJIOMJIEHHUIO CBETa, IIPEJCTABJIeHHbIN
Ha ¢ororpapunu. Kaxk wusaMeHsATCS NpH yMEHbIIEHHHU YyrIJa
nmageHuss YyroJy IpejJoOMJIEHHUS CBE€TOBOIO IIyYKa M CKOPOCTHb
cBeTa, pachnpocTpaHgoomierocs B crekae? oA Kaxou
BEJIMYUHEI OIpEeaeJIuTe COOTBeTCTBYIOIIIHﬁ XapakKTep USMEeHEeHUdA:

1) yBenwmumurcsa
2) yMEHBIIUTCS
3) He U3MEHHUTCHA

3anumure B Tabauny BeIOpaHHbIe TUMPBI AJsA Kaxaou BeauwdyuHbl. L{udpsr B orBere
MOT'YT IIOBTOPATHCH.

Yron mpenomieHUs CKopocTs cBeTa B CTEKJe

SAxpo miaaTuHBI lgéPt HCIOBITEIBAET O-pacnaf, NP 3TOM 00pasylOTCA C-4acTHIa M AAPO

XHUMHUYECKOTO 3JIeMEHTa ‘%X. Omnpepenure sapaz Z (B eAMHUUAX dJIeMeHTAPHOTO 3apaza)
aapa X.

Ortser: .
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Ha mMeTraisnyecKyio MJIACTHHKY HalpaBWJIM NMYyYOK CBeTa OT Jiadepa, BbI3BaB (GoToa(hdexT.

WHTEeHCHBHOCThL JIA3€PHOr0 M3JIyYeHHUS IJIABHO YBEJMYMBAIOT, HE MEHAA ero 4acToThl.
Kak wMmeHsiloTCSI B pesyJbTaTe JTOro YHCJO BbUIETAIOIHUX B EJAUWHUIY BpeMeHH
POTOIIEKTPOHOB ¥ MAKCHMAJIbHAA KMHETHYecKan dHeprusa (HoToaeKTpoHOB?

JIna KaXZ0d BeJMYHMHBI ONPEeJeIUTe COOTBEeTCTBYIOLIMY XapaKTep U3MeHeHMHA:
1) yBesnuuBaercs

2) yMeHbIIaeTcs

3) He mameHsiercs

Sanumure B Tabauny BeibpaHHbBIe NUGPH A KaXKA0N GuandecKod BeanduHsl. Iludpsl
B OTBETE MOTYT HOBTOPATHCH.

Yucao GoTodIeKTPOHOB MakcuManbHas KHHeTHYecKas
B €AMHHUIY BPEMEeHH Heprus (hOTOJIEKTPOHOB

Bmﬁepm‘e 6ce BepHble YTBEepXKIAEeHHusA O (DHA3RIECKUX ABJIEHUAX, BeJIMYHMHAaX
U 3aKOHOMEpPHOCTAX. 3anumuTe IIHQ)pr, IO KOTOPBIMH OHH YyKa3aHbIl.

1) CkopocTs MaTepuanbHOM TOYKHM — BEKTOpDHad BeJWYHWHA, XapakTepuaylomas
OBICTPOTY M3MEHEHHs IOJIOKEHUS TeJia.

2) BpOyHOBCKHM JBUKEHUMEM HA3bIBAETCSH XAO0THUYECKOe ABHXKEeHHe JaCTHUI], B3BeIIeHHBIX
B JKHUJKOCTH WJIM rase.

3) PaszHOMMEHHBIE IOJIIOCA MOCTOSAHHBIX MATHMTOB OTTAJIKHBAIOTCA APYT OT ApPyra.

4) Cunoin JlopeEnma Ha3bIBAalOT CHJIy, C KOTOPOM OJHOPOJHOE 3JIEKTPHYECKOoe I0Jie
JeICTBYeT Ha MOCTOSTHHBIE MAarHUTHI.

5) B HeUTpalbHOM AaToMe YHCJIO IPOTOHOB B HAApe PaBHO YHUCJIY 3JEKTPOHOB

19

20

B 3JIGKTPOHHOH 000JI04Ke aToMa.

OTger: .

YroOwl y3HaTH JuUaMeTpP CTalbHOI IIPOBOJOKH I H3TOTOBIEHHS peocTaTa,
yVUeHHK HaMoTal e€ BITOK K BHTKY Ha KapaHJall H H3MepHTI IIMHY HaMOTKH 13 20
BUTKOB. [[HHA OKa3anack paBHOH (30 £ 1) MM. 3anummTe B OTBeT AHaMeTp
MIPOBOJIOKH € YUETOM MOTPEITHOCTH H3MepeHHII.

OtBeT: ( + ) MM.

[IkoneauME M3yyaer cBoboAHBIE KONeGAHMA HUTAHOIO MaATHHUEA. B ero pacmopakeHnw
HMeeTCA MATh MAATHUKOB, XapaKTePHMCTHKH KOTOPBIX yKasaHbl B Tabauie. Kakue dsa
MAaAATHHEA HEOGXOJIHMO B3ATL INKOJBHHKY s TOIro, uT0o0Bl Ha ONBITE BLISACHHUTL,
3aBMCHUT JIM MNepuoJi cBOOOAHBIX KoJeOaHH MaaTHHKA 0T maccnl mapuxa? Ilapuxu
CTIJIOLIHEIE,

Ne Hauna O6mém Marepnas, 3 KOTOpOro
MAaATHHKA MAATHHKA mapuKa cllean mwapHK

1 2,0 M _ 8 cn® aJIOMUHMIA

2 0,5 ™ 5 cm3 ATIOMAHMIT

3 1,0 m 5 em? CTATh

4 1,5 M 8 cm? ATIOMHHAI

5 1,0 m 5 em? AJIOMHHMA

3anHMIINTe B OTBETe HOMEPA BLIOPAHHBIX MAATHHKOB.

Orser: D]

B onank omeemoe Ne 1 nepenecume monvko uucia, He pazoensisn ux npoodeniom
U Opy2uM 3HAKOM.

2025




®usuka. 11 kmace BapuanTt 004 - 9

He 3a6yobvme nepenecmu éce omeemot 3a0anuit 1-20 ¢ onanx omeemos Ne 1 ¢
coomeemcmeuu ¢ UHCMpyKuueil no evinoinenulo pavbomoi. Ilposepome, umoowi
Kaxcowlii omeem 0Ovlll 3aNUCAH 8 CHMPOKE C HOMEPOM COOMEENnCMEYIou|e2o
3a0anus.

Yacts 2

Jlna 3anucu omeemos Ha 3adanusn 21-26 ucnonwvzyiime b/JIAHK OTBETOB No 2.
3anuwume cHayana Homep 3adanua (21, 22 u m. 0.), a 3amem peuwieHue
coomeemcmeyruiei 3a0auu. Omeemul 3anucvléaiime 4émKo u pazdopuugo.

21 Ha pT-puarpamMe moka3aHo, Kak W3MEHSUIUCH p
JIaBJICHHE 51 abcomoTHas  TeMmmeparypa - 4
HEKOTOPOTo IOCTOSHHOT'O KOJIH4YecTBa i 1
O/IHOATOMHOI'0 Pa3pelKeHHOro rasa IIpu  ero P
epexoje M3  HAYaJIbHOIO  COCTOSAHHsA 1 p
B coctosgHue 4. Kak nmpu 3TOM U3MEHSIIUCE 00BEM -
raza V wu ero BHyrpeHHss SHeprus U - 3
Ha KaxJIoM M3 Tpéx ydactkoB 1-2, 2-3, 3-4 /
(yBeIMYMBAIIUCh,  YMEHBINAJIMCE  HMIIM XK€ [
OCTaBAIUCh MOCTOSHHBIMH)? OTBeT IOJCHUTE, b
yKa3aB, Kakue (pu3uyeckHe SIBJICHUS M 3aKOHBL ()
BEI Henonp30Baly s 00bICHEHHS.

Ny

Ilonnoe npasunvhoe pewienue Kax;cooi uz 3aoay 22—26 001>cHo cooeprcamsp 3aKOHb
u opmynvt, npumenenue KOMOPvLIX HEOOXO0UMO U OOCHMAMOYHO O PeuleHus
3a0auu, a makdxce mamemamuyeckue npeoodpA306anus, pacyémuvl ¢ YUCIEHHBIM
OMeEemoMm U npu HeodX00UMOCMU PUCYHOK, NOACHAIOWUIL peuieHue.

22 OHOPOHBIN epeBsIHHBIN map Maccoid m = 1,6 Kr JISKHUT B cOCy/ie C BOJIOH, KAacasiCh
JIHAa ¥ HE Kacasch CTEHOK COCY/Ja, TaK, YTO I[I0JIOBUHA IIapa HaXOJAMTCH B BOJE.
Omnpenenure  IIIOTHOCTH  JIepeBa, €C/IM  [ap JaBHT Ha JHO  cocyja
¢ cunoi F'=6 H. Caenaiite pUCYHOK € yKa3aHUEM CHJI, JICHCTBYIOIIMX Ha LIap.
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Ha mudpaxmmonHyro pemérky, HMmeromrylo 500 mrTpuxoB Ha 1 cM, magaeT IO HOpPMAalH
napalUieNbHBII Mydok Oenoro cBeTa. Mexoy peméTkoll M 3KpaHOM BIUIOTHYIO K peIIETKe
PAacIIoIOkKeHa JIHH3a, KoTopas (POKyCHpYET CBET, IIPOXOAILHII yepe3 pelETKy, Ha 3KpaHe. Yemy
PABHO paccTosfHHE OT JIMH3bI JIO 3KpaHa, €CJIH LIHpHHA CIEKIpa BIOPOIo IOPsiKa Ha KpaHe
paBHa 8 cm? JITHHEI KpacHOI I (HOJIeTOBOIl CBETOBEIX BOTH COOTBETCTBEHHO paBHEI 8107 M 1t
4-1077 M. CyHTaTh YTOT (@ OTKIOHEHHS JTyuel pentéTKoH MaJlbIM, TaK 4To sing ~ tge ~ .

B BepTMKAaIbHOM LMJIMHJADE, 3aKPLITOM JIErKuM mopimHeM, Haxoxurtcs Gemson (CgHg)
npu remieparype Kuneuus ¢ = 80 °C. Ilpu coobiieHun 6eH30Jly HEKOTOPOTrO KOJHUYecTBa
TemJIOTHl YacTh €ero IpeBpallaeTrcsi B ©Hap, KOTOPBIM HIpU u300apHOM pacUIMpeHUH
coBepuiaeT paboTy, MOAHMMAS NOPIIEHb. YJeJbHas TeIJoTa IapoodpasoBaHUA OeH30Ja
L =396-10° [lsk/kr, a ero MojApHAs Macca M =178-10"% kr/monb. Kakas wacts
NOABOAMMOrO K 0eH30Jy KOJMYECTBA TEILIOTHI UAET HA yBeJUYEeHUEe BHYTPEeHHeil dHepruu
cucreMbl? O0BEMOM KHUAKOro 0OEH30JIa M TPEHHEM MeXKAY IOpIIHeM U IUJIMHADPOM
npeHebpeus.

B 9JeKTpHYECKOil Ienu, MOKasaHHON Ha puCyHKe, Kaou K K,
IJIATeIEHOEe BpeMs 3aMKHyT, ¢ = 3 B, r=2 Om, L = 1 MI's,
C = 50 mx®. B momenr ¢t = 0 kmwou K pasmbikaior. KakoBo
HampskeHue U Ha KOHJEHCATOpe B MOMEHT, KOrja B XoJe
BOZHWKIINX B KOHTYpEe 2JEKTPDOMATHUTHBIX KoJjebaHMil cuia

&/
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toka B kKoHType I = 1 A? ComnporuBieEumeM IPOBOAOB
H AaKTHBHBIM COIIPOTHBJIE€HHEM KaTyIIKu HHAYKTHUBHOCTH
npeHebpeyb.

K aAByM BepTHKAJBLHO PaCIIOJOKEHHBIM IIPYKUHAM OJANHAKOBOH Y

NJIWHBI MOJABECUIM OAHOPOAHBLIN cTep:keHb nauHOH L =40 cMm.

Ecnu K 5TOMY CTep:KHIO MTOABECUTH TpPy3 Maccoit m =3 KT d
Ha paccTOSHEHM d =15 CM OT NpaBo¥ IPY)KUHEI, TO CTED!KEHD

OyzeT pacmo/iodKeH TrOpH30OHTAJBHO, a pacTsiKeHHs o0eux

OpYy:KUH OyayT oguHAKOBHI (CM. pucyHOK). JécTkocThs JeBOH
NpY:KUHBI B 3 pasa MEHbIe, 4eM Yy IpaBoi. UeMy paBHa L
macca M crepsua? CpenaiiTe PHCYHOK C YKasaHWEM CHII,
HCIOJb30BAHHEIX B PEIIeHHH 3ajadu.

OGocHyTe IPUMEHMMOCTE 3aKOHOB, HCIOJIE3YEeMBIX IIDH PellleHHH 3ajadyM.

Ilposepome, umoodsl Ka@cOblit omeem Obl1 3ANUCAH PAOOM € NPAGUTBHBIM
HOMEPOM 3a0aHUA.
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