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Enunsliii rocynapctBennsiii 3x3amen no ®U3NKE
HNHceTpyKnus 1o BBINOJHEHUIO PadoThI

Jst BBITIOJTHEHHST SK3aMEHAMOHHON Pa0oTHl I0 (QU3MKE OTBOIUTCS 3 daca
55 munyT (235 MuHyT). PaboTa COCTOMT M3 ABYX YacTell, BKIIOYAIONINX B CeOst
26 3amaHuil.

B 3amanusax 1-4, 7, 8, 11-13 u 16 oTBeTOM SBJISETCS 1EJI0€ YHCIIO WIH
KOHCYHAasA OCCATHYHas Z[pO6I>. OTBeT 3amuIIKNTE B IOJIE OTBETA B TEKCTE pa6OTBI,
a 3aTeM MepeHecHTe MO MPUBEAEHHOMY HIDKe o0pasiy B OmaHk orBera No 1.
EI[I/IHI/IHI)I HU3MEPCHUSA li)I/I?)I/I‘ICCKI/IX BCJIMYUH MMUCATh HC HYXKHO.

Orser: __ =2.5  w/c -2:5

OtBeroM K 3amanusM 5, 6, 9, 10, 14, 15, 17, 18 u 20 sBisercs
MocIeIoBaTeNbHOCTh Idp. B 3amanmsax 5, 9, 14 u 18 mpenmonaraeTcst 1Ba WiIu
Tpu BepHbIX 0oTBeTa. OTBET 3aNMHUINKTE B IOJIE OTBETA B TEKCTE pabOTHI, a 3aTeM
MepEeHeCcUTe Mo MPUBEAEHHOMY HIDKEe 00pasily 06e3 mpoOenoB, 3amsiThiX U APYTUX
JIOTIOJIHUTENIBHBIX CHUMBOJIOB B OJJaHK OTBETOB Ne 1.

A|bB
OrBerT: 401 LI I

OtBeroM K 3amaHuio 19 sgpnsrorcs na uyucia. OTBET 3alUIIUTE B I10JIE
OTBETa B TEKCTE paboThI, a 3aTE€M MEPEHECUTE MO MPUBEAEHHOMY HHXE 00pasily,
HE pa3jielisis YKciia mpooenoM, B 0J1aHK oTBeTOB Ne 1.

Omer: (1,4 + 0,2)H. ‘"1 ,40,2

OtBer Kk 3amaHusM 21-26 Bkioyaer B ceOsi MOIPOOHOE OMUCAHHE BCETO
XO0Jla BBHITIOJIHEHHs 3adaHus. B Omanke orBeroB Ne 2 ykaxkute HOMeEp 3aIaHUS
1 3aIUIIUTE €r0 MOTHOE PelIeHHe.

[Ipr BBMHCIEHUSX pa3pelraercsi MCIONb30BaTh HEIPOrpaMMHPYEMBbIid
KaIbKYJISITOP.

Bce 6manku EI'D 3anonssiores sspkuMu Y€pHBIME depHIIaMu. J{omyckaercs
HCTIOJIb30BAHHUE T€I€BON MM KAITMIUIAPHON PyUKH.

[Ipu BBITOTHEHWH 3aJaHUH MOXHO IOJB30BAThCS UYEPHOBHKOM. 3amucu
B YePHOBHKE, 2 TAK:Ke B TeKCTe KOHTPOJIBHBIX H3MEPUTEIHLHBIX MATEPHAIOB
He YYUTHIBAIOTCS MPH OLEHNBAHUH Pa0OTHI.

bamnel, momydennele Bamu 3a BBINOJIHEHHBIE 3aJaHUsI, CYMMHPYIOTCS.
IMocrapaiiTech BBIIOMHUTH KaK MOXHO OOIblle 3afaHUil U HaOpaTh HauOomblIee
KOJIUYECTBO OalIOB.

[Tocne 3aBeprieHust paboOTHl MPOBEPHTE, YTOOBI OTBET HA Ka)XJIOC 3aJaHHe
B Oyiankax orBeToB Ne 1 1 Ne 2 ObuT 3amuicaH MO MPaBHILHBIM HOMEPOM.

Kenaem ycnexa!
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Huxe NPUBEACHBI CIIPABOYHBIC NAHHBIC, KOTOPHIE MOTYT HOHaHOGI/ITLCﬂ Bam

IIPpU BBIIIOJTHEHHUHN pa60TBI.

JlecsiTHYHBIC IPHCTABKH

MOJIyJIb 3apsi/ia JJIEKTPOHA
(37meMeHTapHbIN 3IEeKTPUIECKUH 3apsan)
nocrosiHHas [lnanka

rpaBUTALIMOHHAS [TOCTOSHHAS
YHUBEpCaJIbHas Ta30Bast TOCTOSIHHAS
noctosinHas bonbimana
MOCTOsSIHHAsE ABOraipo

CKOPOCTb CBETa B BaKyyMe

K03 GHIMEHT MPOMOPLUHOHAIBHOCTH B 3aKoHe Kymona

Haumeno- | O6osnaue- | Muoxwurens | Hammeno- | O6o3Haue- | MHOXKHTENb
BaHHE HUE BaHHE HUE
rura r 10° CaHTH c 1072
Mera M 10° MWL M 1073
KHJIO K 103 MHKPO MK 10°°
reKTo r 10? HaHO H 10°°
nenu I 107! ITHKO 10712
Koncmanmur
YUCIIO TC n=23,14
YCKOpeHHEe CBOOOIHOTrO MaieHus Ha 3emie g=10 m/c?

G=6,7-10""" H-m?*/xr?
R =28,31 [Ix/(monb-K)
k=1,38-10"% Ix/K
Na=6-10% monp™!

c=3-108 m/c

k=1 =910 H-w/K2
4me,

e=1,610"Kn

h=16,6-10"* Ilx-c

TeMmIieparypa

aTOMHasl CJIMHUI[A MACCHI
1 aToMHasi €IMHHUIA MACChI PKBUBAJICHTHA
1 3JIEKTPOHBOJIBT

Coomuowienus mexicoy pasnuiHbIMu eOUHUUaAMU

0K=-273°C
1 a.em. =1,66-10% kr

931,5 MaB

15B=1,610"" [l

Macca wacmuy

CBHUHLA 130 Jhx/(xrK)

9JIEKTPOHA 9,1-103 kr = 5,5-10*a.e.m.

TPOTOHA 1,673-10% xr = 1,007 a.e.m.

HelTpoHa 1,675:10% xr = 1,008 a.e.m.

Ilnomnocmo TTOJICOTHEYHOT0 Macia 900 kr/m?
BOJIBI 1000 kr/m? ATFOMUHUS 2700 kr/m?
npeBecuHbl (cocHa) 400 kr/m? Keresa 7800 kr/m?
KEpOCHHa 800 kr/m* pTyTH 13 600 xr/m3
Yoenvnasn mennoémrxocmeo

Bogel  42:10° JIx/(xr-K) amomurns 900 Jhx/(xr-K)
apza 2,1-10%  x/(xr-K) Menu 380 Jx/(xr-K)
xKeresa 460  JIx/(xr-K) 4yryHa 500 JIx/(xr-K)




OTKpbITbIt BApUaHT DUBNKA 2/8 OTKpbITbIA BAPUaHT

Yoenvnas mennoma Yacte 1

MapooOpaz0OBaHHs BOJIEI 2,3-10° Tax/kr Omeemamu K 3a0anusam 1-20 aenaromcesa uwucio uiu nOCaAe006aMeENbHOCHD
IUIaBJICHHS] CBHHIIA 2,5-10* Jlx/xr yugp. Omeem 3anumume 6 none omeema é meKcme pabomol, a 3amem
[ITaBIICHIA Tb/a 3,3-10° Jl/xr nepenecume ¢ BJIAHK OTBETOB MNe 1 cnpasa om  Homepa
Hopmanouvle ycnosua:  nasnenue — 10° [Ta, Temnepatypa —0 °C coomeencmayouiezo 3a0anus, Ha4UUHas ¢ nepeoii Knemouxku. Kasicowiii cumeon
Monspnas macca nuwiume 6 OMOeabHOI K1emouKe 6 COOMEemcmeun ¢ NPUGEOEHHBIMU 8 DNIaHKe
asora 28-103 Kr/mMomb resus 41073 Kr/mMonb oopasyamu. EOunuyvl uzmepenusn puzuueckux eeudun RUCAmMs He HYIHCHO.
aprona 40-103 Kr/™MOIB Kucjaopoaa 32:103 kr/monb

BOJIOPO/Ia 21073 Kkr/mMoib JIATUSA 6-103 kr/monn .

Bo3IyXa 29.103  Kr/Momb HeoHa 20107 Kr/MOmS Ha pucynke npuBenén rpadWk 3aBHCHMOCTH TPOEKIMH U, CKOPOCTH Tela OT
BOJIBI 181073 kr/monb yLIEKUCIoro raza  44.1073  kr/Monb BPEMEHHU 7.

Uy, M/C

20

10

Omnpenenute NpoeKLHUIO @, YCKOPEHHMs Tela B MHTepBaje BpeMeHu oT 0 mo 2 c.
OTBeT 3anuuuTe ¢ y4éToM 3HaKa MPOEKIUU.

OtBert: m/c.

[Ipy fABWXEHWHM IO TOPW3OHTANFHOW IOBEPXHOCTH Ha Temo Maccoit 50 kr
JICHCTBYET cuila TpeHus ckouibkeHusd, paBHas 100 H. Kakoii craner cuna TpeHus
CKOJIEXKEHHMS TI0CIIe YBENMYEeHUs Macchl Tena B 1,5 pasa, ecnmu xoadduumeHT
TPEHUsI HE U3MEHUTCA?

OrtBeT: H.

Ilpu ynpyroit nedopmaryu, paBHOH 3 €M, HMOTEHIMAIbHAS SHEPIUS HPYKUHEI
paBHa 6 /. Ha ckoIbKO M3MEHUTCS IOTEHIMAIbHAS SHEPIHs ATOU IPY>KUHBI IPU
YBEIMUYSHUH yrpyroii negopmanun emeé Ha 3 cm?

OtBerT: Ha Jx.
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CKopocTh 3ByKa B CTaJbHOM crepxHe coctaiser 5000 m/c. J{nuHa 3BYyKOBO
BOJIHBI B cTepikHe 1,25 M. KakoBa gacToTta konebaHuit UCTOUYHUKA 3ByKa?

OrtBerT: I

MOTONHMKII MPOe3KaeT BEPXHIOI TOYKY BBITYKJIOTO MOCTA, PaJUyC KPUBU3HBI
KoTOoporo paseH 80 M, ABUTasCh C MOCTOSHHON CKOpOCThIO 72 kM/4. O61was macca
MOTOLIMKJIa U MOoToIMKIKrCcTa coctaBigeT 500 kr. 3 mpuBeAEHHOTO HIDKE CIUCKA
BBIOEPHTE BCE BEPHBIE YTBEPKACHUS, XapaKTEPU3YIOIINE IBIKCHHE MOTOLUKIIA.

1) Moxyns HEHTPOCTPEMUTENBHOTO YCKOPEHHS MOTONMKIA C MOTOIMKIHCTOM
paBeH 5 m/c?.

2) Cuna TsxecTy, AeiCTBYIOLIas HA MOTOLMKI C MOTOLIMKIMCTOM, paBHa 50 xH.
3) PaBHozelicTByIomas cui, AEHCTBYIOIIMX HA MOTOLMKI C MOTOLHMKIIHCTOM,
HAalpaBJIeHa BEPTUKAJIBHO BBEPX U MEPHEHUKYJIIPHA CKOPOCTH MOTOLMKIIA.

4) Cuma, c KOTOpOM MOTOUMKJI C MOTOLUMKIACTOM JIEHCTBYeT Ha MOCT,
HaTpaBJeHa BEpPTUKAIBHO BHA3 U paBHa 2500 H.

5) Cuna, ¢ KOTOPOH MOCT JEHCTByeT Ha MOTOLMKI C MOTOLMKIMCTOM, PaBHA
5000 H u nHampaBneHa BepTHKaIbHO BBEPX.

OrtBerT:

I'py3, NOABEHIEHHBIH K NPYXHUHE KECTKOCTBIO Kk, coBepHIaeT CBOOOIHBIE
BepTHKAIbHbIE KONeOaHus ¢ mepuomoM 7 M aMIUIUTYIOH Xxo. UTo mpou3oaér
€ 4acTOTOH KosieOaHUH U MaKCHMaJIbHOH CKOPOCTBIO IPy3a, €CIH NPH HEM3MEHHOM
aMIUTUTY e KoJeOaHUH HCIIOIb30BaTh IPYXKUHY MEHbIIEH skECTKOCTH?

Jl1st Kaxk10M BETMUUHBI ONPEJEIINTE COOTBETCTBYIOIUM XapaKkTep €€ N3MEHEHNU:

1) yBenmuuTcs
2) yYMEHBIIUTCS
3) He U3MEHHTCS

3anumuTe B TAa0nuiy BHIOpaHHBIE MUGPHI OIS KOKAOH (HM3MYECKOH BETHUMHBI.
ITucdpsl B 0TBETE MOTYT HOBTOPSTHCA.

Yacrora konebaHui MaxkcumainbHast CKOpOCTh
rpysa rpysa
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B cocyne mnox mMOpUHIHEM HaxXOAWUTCS HEKOTOPOe
MIOCTOSIHHOE KOJMYECTBO HIEAIBHOrO Trasza. Bo CKombko

pa3s yMEHBIIUTCS TEMIIEpaTypa rasa, eciim OH mepeiinér  4p,
u3 coctosiHUs | B cocTosiHUE 2 (CM. pUCYHOK)?

OTtBeT: B pas(a).

B mpouecce skcriepuMeHTa ras cosepuini paboty, paBHyroo 35 kJ[k. Ilpu sTom
BHYTpPEHHSS 3Heprus rasza ymensinmiach Ha 40 k/[x. KonndecTBo BeniecTBa rasa
HE U3MEHAI0Ch. Kakoe KoIM4ecTBO TEIIOTHI Ta3 OTAaNl OKpYy:Katolei cpene?

Otger: kJx.

B BepTHKanbHOM LMIMHAPE MOJ MOpIIHEM HaxoauTcs 1 moins remus. IlopiueHs
MOXET MepeMenaThcs B cocyae 0e3 TpeHus. ATMocepHOoe HaBICHHE CUMTATh
MOCTOSHHEIM. Macca renust B cocyiae He u3MeHsiercs. M3 mpuBen€HHOro HIKe
CIIUCKAa BBHIOEPUTE BCC BEPHBIC YTBEPXKICHUS, XapaKTCPU3YIOIIUE H3MECHEHUE
COCTOSIHUS TeIHS.

1) Ilpu MenneHHOM NOHKMKEHUH TEMIIEPATYPhI IaBJICHUE TEMsA HE H3MEHAETCS.

2) Ecim Ha mopiueHb HachiIaTh HEKOTOPOE KOJNUYECTBO IECKA, HE MEHAA
TEMIIEpaTypbl I'eJIHs, TO I10CJIE YCTAHOBIICHUS PAaBHOBECHS B CCTEME JaBJICHUE
renus Oy/eT MEHblIe IIePBOHAYAIBHOTO JaBICHUS.

3) Ilpm MelIEeHHOM MOBBINIEHHH TEMIEpaTyphl CHIa JaBl€HUs Tenus Ha
MIOPILICHb HE U3MEHSETCs.

4) Tlpu MeAneHHOM TNOHMKEHHH TEMIEPAaTyphl 00BEM, 3aHUMAEMbIH TenueMm,
HE U3MEHSETCS.

5) Ilpy MenneHHOM H30TEPMUYECKOM CHKATHU Telusl B IMIMHAPE OH OTHAéT
OKPYKAIOLIUM TeJIaM HEKOTOPOE MOJIOKUTEIBHOE KOJIMUECTBO TEIIOTHI.

OTBeT:
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WneanpHblil OOHOATOMHBIA Ta3 MNEPEXOAUT U3 V
coctostHus 1 B cocTosHUE 2 (CM. IUArpaMmy).
Macca raza He MensieTcs. Kak u3MeHSOTCS mpu 1
9TOM JaBJICHUE T'a3a U €ro BHYTPEHHS SHEPrusi?
Js KaKI01 BEJINYUHBI ONPEACIINTE
COOTBETCTBYIOIINH XapaKTep U3MEHEHUS: 20)

1) ysenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHseTCs

3anumuTe B TaOMMIy BBHIOpaHHBIE MUGPHI I KaXI0H (DU3HMIECKOH BETHYHHBL.
udps! B 0TBETE MOTYT TOBTOPSITHCS.

JlaBnenue rasa BuyTpennsist sneprust

rasa

Ipu MPOXOXKAEHHH 10 MPOBOJHUKY ITOCTOSHHBIN AJIEKTPUYECKHH TOK CHIION 3 A
B TeueHue 60c comepmaer paboty, paBHyro 270«k/[x. Yemy paBHO
CONPOTHBIICHHE IPOBOJHUKA?

OrtBerT: Om.

3a NpoMeXyTOK BpeMeHH Af MarHUTHBIN MOTOK, IPOHHU3BIBAIOLINN ITPOBOJOYHYIO
paMKy, paBHOMEpPHO yMeHblaeTcs oT 28 MBO mo myma. Ilpu sTom B pamke
rerepupyercst DJIC, paBHas 7 MB. Onpenenure npoMexyTok BpeMeHH Af.

OTBeT: c.
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Kakast u3 Touex (1, 2, 3 unm 4) sBasieTcss n300pakeHUEM TOYEYHOTO MCTOYHHKA
cBera S B coOMparolieil TOHKOH JIHH3e ¢ POKYCHBIM pacCTostHUEM F (CM. pHCYHOK)?

o4

[ 8]

OTBeT: TOUKa

HpOBOJ’IO‘IHaﬂ paMKa 1uiomaabro 50 CM2 noMeuieHa B OJAHOPOJAHOE MAarHuTHOC

mojie TaK, YTO IUIOCKOCTh PAMKH IEPIEHIUKY/ISPHA BEKTOPY HHAYKIMH B.
IMpoexkuuss B, MHOYKIUM MarHUTHOTO MOJs Ha HOPMalb K IUIOCKOCTH PaMKH
U3MEHSETCS BO BPEMEHH ¢ COIIacHO IpaduKy Ha pUCYHKE.

W3 npuBen€HHOro HWKE CIUCKa BbIOEpUTE BCE NPaBUIIbHBIE YTBEPXKICHHS
0 Ipoleccax, IPOUCXOSIINX B PaMKe.

B,,,Tn‘
3
2 /

~Y

|
—_

1) Hampapnenus HHIYKIMOHHOTO TOKa B paMKE B IIPOMEXKYTKax BpPEMEHH
ot 0 10 2 MC M OT 5 10 8 MC COBIIAJIAIOT.

2) Mogyns u3MeHEHHs MarHUTHOTO MOTOKA B PAMKE MHHHMAJICH B IIPOMEKYTKE
BpeMeHH OT 2 110 4 Mc.

3) Mogyms O/IC MHOYKIMH, BO3HHKAMOIIEH B paMKe B MPOMEXYTKE BPEMEHH
ot 5 1o 8 Mmc, paseH 4 B.

4) 3JIC umHayknmu B paMke OTIM4YHa OT 0 TONBKO B IPOMEXKYTKAX BPEMEHH
ot 0 10 2 Mc 1 OT 5 110 8 Mc.

5) Moxynb cHIBl MHAYKIMOHHOTO TOKa B PaMKE MaKCHMalleH B IIPOMEXKYTKE
Bpemenu ot 0 10 2 mc.

OrTBeT:
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OTpULATENbHO 3apsKEHHBIA HOH JBHJKETCS II0 OKPYKHOCTH B OJHOPOIHOM
MarHuTHOM 1ojne. Kak u3MeHATCSs MOIynb YCKOPEHHs HOHa M IIEpUoJ] €ro
oOpaleHus B 9TOM II0JIe, €CIIU YBEIUYUTh KHHETHUECKYIO SHEPTHIO HOHA?

Jlnst Kax 101 BETMUUHBI ONPEEIMTe COOTBETCTBYIOIUM XapakTep U3MEHEHUS:

1)  yBenwmuurtcs
2)  yMEHBIIUTCS
3) He u3MeHUuTCA

3anummuTe B TaOMMIly BBIOpaHHBIC IMUGPHI I KaXI0H (QU3HIECKOH BETHYHMHBI.
ITucdpsr B 0TBETE MOTYT HOBTOPSTHCH.

Monyns yckopeHus [Tepuon obpamieHus
HOHA HOHA

Iepuon T mojypacmaza u3oToma 30i0Ta “20Au paBeH 48 muH. Bo ckoipko pa3
79

YMEHBIIUTCA 3a 96 MUH. KOJUYECTBO aTOMOB 53TOr0 M30TOIA B 06p331.l6,
COACPIKABIIEM ITEPBOHAYAIIBHO 1 MKMOJIB U30TOMmAa?

OtBeT: B pa3(a).
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Ha pucynke wnzoOpaxeHa ynpoméHHas auarpaMma HIDKHUX ol

SHEepreTHYeckux ypoBHed aroma. Crpenkamu oOTMedeHbl  Ei
HEKOTOpbIE BO3MOXKHBIE IIEPEXOIbl aToOMa MEXAy OITHMHU
YPOBHSIMH.

VCTaHOBUTE COOTBETCTBHE MEXAY IIpolleccaMH morjomenus £
cBeTa HauOONBIICH [UIMHBI BOJHBI W W3JIydYEHHsS CBeTa

C HaWMEHBIIEH OSHEpPruel u DHHEpPrueil COOTBETCTBYIOIIETO Eo
¢orona. K kaxmol mno3uiuuM mepBoro crojdua mnoadepure
COOTBETCTBYIOIIYIO0 IO3UIMIO U3 BTOPOrO CTOIAONA M 3amuIIuTe B TaOnuIy
BBIOpaHHbIE NU(PHI 10 COOTBETCTBYIOIIMY OYKBaMH.

IMPOLECC OHEPI'MI ®OTOHA
A) TIOTTIONIEHHE CBETA HANOONBINEH ITIMHEI BOJIHEI 1) E -E,
b) u3iyueHue CBETa C HaUMEHbIIEl dHeprueit 2) E,-E,
3) E3-E,
4) Ey-E,

OrtBer:

BLI6epI/ITe BC€ BCPHBIC YTBEPXKIACHUA O (1)I/IBI/I‘ICCKI/IX SIBJICHHAX, BCIMYHMHAX
1 3aKOHOMCPHOCTAX. 3anummure LII/ICI)pBI, 04 KOTOPBIMU OHU YKa3aHBbI.

1) Tlpu paBHOYCKOpEHHOM JBI)KEHMHM YCKOPEHHME Tela 3a JI00ble paBHbIE
MIPOMEXYTKH BPEMEHU U3MEHSETCS OIMHAKOBO.

2) Tlpun WU30TEpPMUYECKOM pPACHIMPEHHH MOCTOSHHOM MacChl OJHOATOMHOTO
HUJACAIBHOI'O I'a3a €ro BHYTPCHHSS DHEPT UL ocTaéTcs HEU3MEHHOM.

3) B oaHOPOIHOM 3NMEKTPOCTATHYECKOM IONe paboTa Mo MepeMeleHHIo 3apsaaa
MEXJy IByMsI TOUKaMH IOJIsl 3aBUCHT OT (hOPMBI TPACKTOPHUH.

4) Cunoii JlopeHIa Ha3pIBAIOT CHITY, C KOTOPOH OJHOPOJHOE DIEKTPUIECKOE TI0JIE
JACUCTBYCT HA NOCTOSTHHBIC MAarHUTHI.

5) Ilpu snextpoHHOM B-pacmaze 3apsij sApa yBeIUUMBASTCSA HA BEIHYUHY OJHOTO
9JIEMEHTapHOTO 3apsia.

OrtBeT:
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Ilpy wcciaemoBaHWM 3aBHCHMOCTH JaBJCHHS Ta3a OT TEeMIEpaTyphl yYEHHK
n3MepsUT JaBJICHUE B COCYJIE € Ta30M IPH nomony MaHometpa. I1Ikana manomeTpa
IIPOrpagyHpoBaHa B MIJUIMMETPAX PTYTHOrO cToji0a. AGCOMIOTHAs MOTPEIIHOCTh
nU3MepeHHs IaBJICHUS paBHa MIOJOBHHE [IEHBI ASJICHUS LIKaJIbl MaHoMeTpa. KakoBo
[IOKa3aHUE MaHOMETpa ¢ y4ETOM MOTPELIHOCTU U3MEPEHHs?

Ortsert: + MM PpT. CT.

B BJIAHK OTBETOB MNe 1 nepenecume monvKo uucid, He pazoenss ux
npoobenom uau Opyum 3HaKom.
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Y4eHHK M3ydaeT 3aKOHbl IOCTOSHHOTO TOKa. B ero Er
PacCIOPSDKEHUH MMEETCsl ISITh aHAJOTMYHBIX 3JIEKTPUYECKUX

nerned  (CM. PHCYHOK) C

Ppa3InIHbIMU

HUCTOYHHUKAMH

U BHEIIHHMH CONPOTUBIICHHUSMH, XapaKTEPHUCTHKH KOTOPBIX R
ykazaHel B TabOnwme. Kakwe nBe 1enu HEOOXOIMMO B3SITh

YYEHUKY JUIS TOTO, YTOOBI Ha OMNBITe OOHAPYKUTh 3aBHCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO B IIETH, OT BHYTPEHHETO COMPOTUBIICHUS HCTOUHUKA?

Ne nenn | OJIC ncrounuka Buytpennee Bremnee
£, B COIPOTHBIIEHHUE conporusienue R, Om
ucTouHuKa r, OM
1 6 1,0 5
2 9 0,5 8
3 8 L5 16
4 9 L5 8
5 6 0,5 16

3amuimnTe B OTBETE HOMEpa BHIOPaHHBIX LICHCH.

OrBeT:

He 3adyoome nepenecmu ece omeemvr 6 BbIIAHK OTBETOB M1
6 coomeemcmeuu ¢ UHCMPYKyueil no 6bIN0IHENUI0 PAOOMb.

Ilposepvme, umo6vl Kaxscovlii omeem 0Obvl1 3aNUCAH 8 CHIPOKE C HOMEPOM
COOmeemcmeyouezo 3a0anus.
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Yacrtp 2

Jna  3anucu omeemoe na 3adanusn 21-26 ucnonvzyiime bIIAHK
OTBETOB M 2. 3anuwume cuauana nomep 3aoanus (21, 22 u m.o.), a 3amem
pewenue coomeemcmeyowieii  3a0auu. Omeemyl 3anucvigaiime UEMKO
u pazoopuueo.

ManeHpkuil IIapyK, MOJBEHICHHBI K IOTOJIKY
Ha JIETKOM HEpacTsLKUMOW HHUTH, COBEpLIaeT
KosieOaHUs B  BEPTHKAJIBHOW  IUIOCKOCTH.
MakcumanbHOe ~ OTKJIOHEHHE  HHUTH  OT
BEPTHKAIM  COCTaBISIET  yTOI a=60°.
Cpenaiite pPHUCYHOK C  yKa3aHHEM  CHII,
IIPUJIOKEHHBIX K LIAPUKY B TOT MOMEHT, KOr'Jia
LIapUK JBHMJKETCS BIPABO-BBEPX, a HUTh
obpasyer yron 3 =30° ¢ BepTukanbio (cM. pucyHoK). [lokaxkute Ha puCyHKe, Kyaa

HaNpaBlIeHO B ATOT MOMEHT YCKOpPEHHE HIapuKa (110 HHUTH, NEPHEHIUKYJSIPHO
HHUTH, BHYTPb TpPaeKTOPHH, HapyXy OT Tpaekropun). OTBeT oOOCHYIiTe.
ConpoTHBIEHUE BO3/1yXa HE YUUTHIBATS.

Ilonnoe npasunvhoe peuwienue Kax)cooii uz 3aoau 22—-26 00adxcno codepicams
3aKOHbL U (POpMYIbl, NPUMEHEHUE KOMOPBLIX HEOOX00UMO U OOCHAMOYHO O/11
pewienua 3a0auu, a MaKyice mamemamuyeckue npeodPA306anus, pacuémol
C YUCTIEHHLIM OMGEemoM U NPU HeoOX00UMOCHU PUCYHOK, NOACHANOUUIL
Ppewienue.

B cocyne émxocteio V = 21
YA > DPu, rlla A

BO3IyX W3  KOTOpOro  ObIT

OTKa4aH [0 BBICOKOI'O BaKyyMa, 80 /

pasduiu  3aroJHEHHYK BOION /

ammyny €mkocTeio V1 = 4cwm. 60 i f /; L

Kaxkas 9acTh BOJIBI, I I T I R A A

COflCpKaBIICHCS B amIlyle, 40 o / Ly

nemapunacs? B cocyac ISR DV SN RNENY

HO/ICPKUBAIACh  TeMIIepaTypa 20 i
R % R

16°C. 3aBUCHMOCTh JABIICHHS BN N RN R

HaCBIIEHHOTO mapa oT : i -

TEMIIEpaTyphl MPENCTaBICHA Ha 0 10 20 30 40 4°C
rpaduke. OGbEMOM BOJIBI B COCYI€ MOKHO TIpEHEOpEYb.
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Muumoe Hn300pakeHHe TpeaMeTa B TOHKOW coOuparomied JuH3e ¢ (POKYCHBIM

pacctosiHMeM F = 12 cM nomnydeHo ¢ yBenuueHueMm I = 3. Ha xakoM paccTosiHun
OT JIMH3BI HaXOOUTCSA MPEAMET, €CJIN OH PAaCIOJIOKCH MEPIECHAUKYIISIPHO rJIaBHOM
ontrueckoit ocu nuH3bI? [TocTpoiiTe n300pakeHHe MpeaMeTa B JIMH3E.

Ha pucynke B koopaunatax p—V mnpencrasieH
LHUKIMYECKUI Mpolecc, MNPOBOAUMBIN € HACaIbHBIM
OJTHOATOMHBIM ra3om. [JaBnenue HUAEANBHOTO P3| ——— ——
OJTHOATOMHOT'O Tra3a M30XOPHO YBEIMYMBalOT B 4 pasa,
3aTeM O00BEM Taza YBENIMYMBAIOT B 2,5 pasa Tak, 4TO
JIaBJICHWE JIMHEHHO 3aBHCUT OT 00BbEMa M BO3pacTaer
B 2 paza. [locime »TOro ra3 BO3BpamIalOT B HCXOJHOE 2]
COCTOSHME B IIpOIlecce, B KOTOPOM JIaBJIEHHE JHMHEHHO
3aBHCUT 0T 00BEMa. Macca rasa mocrostaaa. OnpenenuTe

KOOGUIMEHT  IONEe3HOro  JEHCTBUS  TEIUIOBOTO P -
>

JBHUTATENS, paOOTAIOIIETO 110 3TOMY LUKITY. 0 14

[Inockas Topu3oHTaldbHas Qurypa miomansio S=0,1 M?, orpaHuueHHas

3aMKHYTBIM IPOBOAALIMM KOHTYpOM C compoTuBieHHeM R =5 OM, HaxoauTcs
B OJJHOPOJHOM MarHuTHOM mnouie. Kakoi 3aps npotedéT o KOHTYpYy 3a OOJbLIOi
MIPOMEXKYTOK BPEMEHH, IOKa MPOEKIMs MarHUTHOH MHIYKLUUH Ha BEPTHKAJIBbHYIO
ocb Oz MeIIIEHHO U paBHOMEpHO MeHsiercs ¢ Bi: = 0,2 Ta no Bz =-0,2 Tn?
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OIHOPOIHBIH Opycok AB

Maccou M MOCTOSIHHOTO
MPSIMOYTOJIEHOTO CEUEHHMS
JISKHUT Ha TJIaJIKOM

TOPU30HTAJIBHOI  NOBEPXHOCTH
CTOJIa, CBEIUBASACH C HETO MEHEE
YeM HaroJOBHHY (CM. PUCYHOK).
K mnpaBomy koHmy Opycka
IIPUKpEILIEHa HeBecoMast
HepacTshkuMast HuTb. Jlpyroi
KOHEI] HWTH 3aKperui€éH Ha
MEHBLIEM U3 JBYX JIUCKOB

DUBNKA 8/8

HEBECOMOT0 COCTaBHOTO Onoka. Ha Gomblumem AMCKe 3TOro OJ0Ka 3aKperyieHa
Jpyrasi HeBecoMasi HepacTsHDKUMasi HUTh, Ha KOTOPO# BUCHT Tpy3 Maccoid m. JIucku
CKpEIUICHBI Jpyr ¢ JIpyroM u oOpasytr eauHoe menoe. R=10cMm, r=7cm.

HaﬁﬂHTe MaKCHUMaJIbHOC 3HA4YCHHC HpO6I/I

npu KOTOpOM CHUCTEMA TEJI

ocTaéTcsl HEMOABIKHON. Tpenuem B ocu O1o0ka nmpenedpeus. Crenaiite puCyHOK,
Ha KOTOPOM YKa)KHTE BCE CHIIBL, ISHCTBYIOINE Ha OPYCOK, TPy3 U OJIOK.
Obocnyiime npuUMeHUMOCHb 3AKOHO8, UCNOIb3YEMbIX 015 PeUleHUs 3a0auu.

Ilposepvme, umoodvl Kad);covlii omeem 0bll 3aANUCAH  PAOOM C HOMEPOM

coomeemcmeyrouiezco 3a0anus.
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