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Enunslii rocynapctBeHHbli 3k3amen no ®PU3NKE
HWHcTpyKnHs 110 BBINOJTHEHUIO Pa0OThI

Jlnst  BBINMONHEHWS 9K3aMEHAIMOHHOM paboThl 1O (U3HKE OTBOAUTCA
235 munyT. PaboTa coctout u3 3 yacteil, BKIIOYAIOMUX 35 3aJaHuH.

Yacte 1 comepxut 21 3amanme (A1-A21). K kaxaomy 3amaHuto maércs
4eThIpe BapHaHTa OTBETA, U3 KOTOPBIX NIPABMIBHBII TOJIBKO ONUH.

Yacte 2 copmepxut 4 3aganus (B1-B4), B KOTOpBIX OTBET HEOOXOIUMO
3amucath B BUsie Habopa uudp.

Yactp 3 conepxut 10 3amau: A22—A25 ¢ BEIOOPOM OJJHOrO BEpHOI'O OTBETA
u C1-C6, 111t KOTOPBIX TpeOyeTcs JaTh Pa3BEPHYTHIE PELICHHUS.

Ilpn BbIUMCIEHUSAX pa3pellaeTcss MCHONIb30BaTh HENPOrpaMMHUPYEMBbIH
KaJIbKYJIATOP.

Bce Omanku EID  3anonHsroTcs SpKUMH — YEPHBIMH — YEpHUIIAMMU.
JlonyckaeTcst HCII0JIb30BaHHUE T'e€I€BOH, KAMIIIPHOM WK IEPbEBON pyUeK.

Ilpu BbIMONHEHMH 3amaHUii BBl MOXeTe MOJb30BaTHCS UYEPHOBUKOM.
OOpamraem Bame BHMMaHMe Ha TO, YTO 3allMCH B YEPHOBHKE He OynyT
YUYHUTBIBATLCS TIPH OLICHUBAaHUU PAOOTEL.

CoBeTyeM BBINOJIHATD 33/1aHHUSI B TOM IOpsIIKE, B KOTOPOM OHM AaHbl. Jliist
9KOHOMUH BPEMEHHM IPOITyCKaiiTe 3alaHue, KOTOPOE He yIaéTCsl BBINOIHUTH Cpasy,
U mepexomure K ciepyromemy. Ecnu mocne BelmonHeHus Bcei paboTel y Bac
ocTaHeTcs BpeMsi, BBl cMoXkeTe BEpHYThCS K MPOIYIICHHBIM 331aHUSIM.

bannbl, mosmyueHHsle Bamu 3a BBINOJHEHHBIE 3a/aHUS, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOMHUTH KaK MOXKHO Ooibllle 3afaHMil 1 HaOpaTh HauOoJblIee
KOJIMYECTBO OAJIIOB.

Kenaem ycmexa!

Hwxe mnpuBeneHbl clipaBOYHbIE JJaHHBIE, KOTOpPBIE MOIYT ITOHAJ00UTHCS
Bawm npu BeinosiHeHUH paboThI.

IlecﬂTl/l‘lele NpUCTAaBKH

Haumeno- | O6osnauenne | Muoxutens | Hammeno- | OGosnauenne | MHOXHTENDb
BaHHE BaHNE
TUra r 10° CaHTH c 10
Mera M 10° MWJIIA M 10°
KHJIO K 10° MHKpPO MK 10°
TeKTO r 10° HaHO H 10°
nenn I 107! MTHUKO b 10712
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Koncmanmut

YHCIIO TC

YCKOpEHHE CBOOOIHOTO MajieHus Ha 3emiie
rpaBUTallMOHHAA MMOCTOSIHHAS
YHUBEpCaJibHas ra30Basi MOCTOSHHAS
IIOCTOsTHHas BOJ’[BLIMaHa

MIOCTOSsIHHAs1 ABOTazipo

CKOpOCTb CBETa B BAaKyyMe

k03¢ (puIHEeHT TPONOPLHUOHATBHOCTH B 3aKoHe Kynona

MOYJIb 3apsizia SJIEKTPOHa (JIEMEHTapHBIN
JNEKTPUYECKUIT 3apsin)
noctosiiHas [lnanka

n=23,14

g=10wm/c?
G=6,7-10" H-m¥/kr’
R =28,31 JIx/(monb-K)
k=1,3810"% /K
Np=610% mons ™!

c=310%wm/c

k=——=910" H-m*/Kn*
4ne,

e=1,610" Kn

h=6,610" Ix-c

Coomnouienue mexcoy paziudHblMu eOUHUUAMU
TeMIeparypa

aTOMHAsl €IMHNIIA MACCHI
1 aTroMHas eIMHMIIA Macchl 3kBUBajgeHTHa 931,5 MbsB
| 3IeKTPOHBOJIBT

0K=-273°C
1 a.em. = 1,66-107 kr

15B=1,610" Ix

Macca wacmuy

3JIEKTPOHA 9,1-10°'kr = 5,5-10* a.e.m.

IPOTOHA 1,673-107" kr = 1,007 a.e.m.

HEUTpOHA 1,675~10’27 kr = 1,008 a.e.m.

ITnomnocmo TIOJCOTHEYHOr0 Macjaa 900 kr/™>
BOJIBI 1000 kr/m’ ATIOMUHUS 2700 /™M’
npeBecunsl (cocHa) 400 Kr/M Kenesza 7800 xr/m’
KepocHHa 800 xr/m’ pTyTH 13 600 kr/nm’
Yoenvnas mennoémrkocms

Boabl  4,2-10°  Jhx/(xkr-K) amomuust - 900 Jhi/(xr-K)
mppa 2,1-10°  Jix/(xrK) Mem 380  Jix/(xr-K)

xeneza 460 JIx/(xkr-K) 4yryHa
ceunna 130 JDx/(kr-K)

Yoenvnas mennoma

apooOpazoBaHust BOJbI 2,3-10° /kr

TIaBJICHUSI CBUHIIA 2,5-10* Jik/kr

[UIABIEHMS JIbJA 3,3-10° Jik/kr

500 Jhx/(xrK)

Hopmansnsle ycnogua:  aBieHue — 10° Ia, temnepatypa — 0 °C

Monsapnas macca

asora 28.107° kr/monb renus
aprosHa 40-107° kr/momb KHCIIopoAa
BOIIOpOJIA 2:10°  xr/monn JUTUS
BO3yXa 29.107° Kr/™Moib HEOHA
BOJIBI 181072 «xr/moins

41072  kr/moms
32:107  xr/monb
6-10°  xr/mons
20-107°  Kr/moub

YIJIEKHUCIIOro rasa 44.107  xr/Monb
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Yactp 1

Ilpu evinonnenuu 3aoanuit yacmu 1 ¢ Oranxe omeemog Ne 1 noo nomepom
eévinonnsaemozo Bamu 3aoanusn (A1-A21) nocmasbme 3HaK «X» 6 Klemouke,
HOMeEDP KOMOpOoli coomeemcmayem Homepy evlopantozo Bamu omeema.

Tesno, OpoLIEHHOE BEPTHKAIBHO BBEPX CO CKOPOCTBHIO U, Yepe3 HEKOTOPOE BpeMst
ynaino Ha moBepxHOCTh 3emin. Kakoil rpaduk cOOTBETCTBYeT 3aBUCHMOCTH
IpoeKnuu ckopoctd Ha ock OX ot Bpemenu? Ock OX HanpasieHa BEpTHKAIbHO
BBEpX.

1) o, 2) oy 3) o, 4) v,
of N\ 7 0 p 0 p 0|7Lt

B uHepumanbHOi cucteme orcu€ra cuia F cooOIaeT Teiay Maccoi m YCKOpEeHHE
d. YcKopeHue Tella Maccoit 2m Noj JeUCTBUEM CHIbl 2F B 3TOM cHcTeMe OTCuéTa

paBHO

) a 2) 2a 3) ~a 4) 4a

JlBe 3Be3nbl OJMHAKOBOH Macchl 71 HPUTATHBAIOTCA JPYr K JPYyry C CHJIaMH,
pPaBHBIMU 10 MOAYJI0 F. YeMy paBeH MOIYJb CHJ TIPUTSDKSHUSI MEXKIY APYTHMHU
JBYMS 3BE3/IaMH, €CJIM PACCTOSIHUE MEX/y UX LIEHTPaMU TaKoe Xke, KaK U B IEPBOM
ciIydae, a Macchl 3BE31 paBHbI 3m u Sm?

1) 9F 2) 15F 3) 8F 4) 25F

Manpurik Maccoit 50 Kr HaxoJuTCs Ha Tesexke maccor 50 Kr, IBIXKYIIelcs clieBa
HampaBo 1O TJIAAKOW TOPH3OHTAILHOW JOpore co ckopocthio 1 m/c. Kakxumu
CTaHYT MOJIyJIb U HaIlpaBJIC€HUE CKOPOCTH TEJIEKKH, €CIM MaJbUMK MPBITHET C He
B HANpaBJICHWU IEPBOHAYATIBHON CKOPOCTH TENEXKKH CO CKOpPOCThIO 1,5 m/c
OTHOCHTEJIBHO JIOPOTH?

1) 0,5 m/c, BipaBo
2) 0,5 m/c, B1eBo
3) 0

4) 2 wm/c, BIpaBo
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VICKyCCTBEHHBI  CHYTHHK —OOpamiaercsi BOKPYr 3eMiHM 10  BBITAHYTOM

AUIMNTHYECKOH opbure. Bribepure BepHOE YTBEpXKICHHE O 3HAYCHUAX
KMHETHYECKON S3HEPIHH U MTOJIHOM MEXaHWYECKON dHEPIUU CITyTHHKA.

1) Kunernueckas SHEprusa AOCTUIra€T MHUHHUMAJIBLHOTO 3HAYCHHUA B TOYKE
MUHUMAJIBHOTO YAQJIC€HHUA OT 3CMJ]I/I, TI0JIHast MEXaHN4YeCKasl SHEPIrus CIIyTHUKaA
HCU3MCHHA.

2) Kunerndeckas OHeEprust AOCTHTaeT MHUHUMAIbHOTO 3HAYEHHS B TOYKE
MaKCUMaJIBHOTO yAAJICHHS OT 3eMJIM, T[IOJIHAs MEXaHHYecKash »HEpTus
CIyTHUKA HEU3MEHHaA.

3) Kunetndeckas w monHas MexaHHUYeCKas OHEpruss CHOyTHHUKa JOCTUTAIOT
MHUHUMAJIbHBIX 3HAY€HUN B TOUKE MUHUMAJIBHOTO Yaajl€Hus OoT 3emutn.

4) KuHernueckas W T1ojHas MexXaHUYecKas OHEprus CHOyTHUKa JOCTUTAKOT
MHUHUMAJIbHBIX 3HAY€HHUM B TOUKE MAKCUMaJIbHOI'O yAaajieHusa oT 3emitn.

Ilpn rapMOHHYECKHX KOJEOaHHSIX
MPYKUHHOTO MasTHHKa KOOpJAMHATa

rpysa x(t)zAsin(Zn%ﬂpoj

HU3MEHSETCS] ¢ TEYEHUEM BPEMEHH f,
Kak IoKa3aHo Ha pucyHke. [lepuon T’
U aMIuIMTyAa kojeOaHuil A paBHbBI
COOTBETCTBEHHO

1) T=4c,A=15cm
2) T=5c¢c,A=15cm
3) T=3c¢,A=3cm
4) T=2c,A=3cMm

Kak u3MeHHTCS HaBIICHHE Pa3peKEHHOTO OJHOATOMHOIO Ta3a, €ClIM abCOMIOTHAs
TeMIepaTypa ra3a yMEHbIIUTCS B 3 pa3a, a KOHIEHTPALUS MOJIEKYJ YBEIUIUTCS
B 3 paza?

1) yBenmmuurcs B 4 paza
2) yBenuuuTcs B 2 pasza

3) ymenbmmtcs B 4 pasza
4) He U3MEHHTCS
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Ha VT-puarpamme wu3o0pakeHa 3aBUCUMOCTH
o0béMa HAEANBHOrO Tra3a OT TeMIepaTypsl
(cm. pucynok). Kakomy cocTtosHMIO Taza wu3
yetelpéx (4, B, C, D) CcOOTBETCTByeT
HauMeHbllee naBieHue? Maccy rasa cuuTaTh
HEU3MEHHOM.

1) 4 >
2) B T
3) C
4) D
Tpu Merainyeckux Opycka NpUBENIH B COIPUKOCHOBEHUE, KaK
MoKa3aHo Ha pucyHKe. CTpenKH YyKa3blBAIOT HalpaBieHUue I,
terionepenaun. CpaBHUTE TeMmeparypbsl OpyCKOB Hepen HX g A A
COIIPUKOCHOBEHHEM. [ T, [
D) T'>Th>Ts
2) Hh>T>T;
3) T:>T,>T
4) >T1>T,
Ha pucynke npuBenéH LUKI, OCYILECTBIAEMBII i
C OJHUM MoOJIeM wujeanbHoro rasa. Ecomu U —
BHYTpPEHHss OdHeprus rasa, A — pabora, A B
coBepuraemas rasoM, () — cooOwEHHOE Tra3y
KOJIMYECTBO TeIIOThl, TO YycuoBusi AU <0,
A=0, Q<0 BBHINOJHAIOTCS COBMECTHO Ha D ¢
JacTKe S
y 0k -
T
1) 4B 2) BC 3) CD 4) DA
ITo KaKko# U3 cTpesoK 14 HampaBieH BEKTOp HampsokéHHOCTH | 2
> o+
JIEKTPUYECKOro 1o E, CO3AaHHOTO JBYMs Pa3HOMMEHHBIMHU 1
HETO/ABM)KHBIMH ~ TOYEYHBIMH  3apsgamMu B Touke O o
(cM. pucyHOK, g > 0)? Touka O paBHOyIaneHa OT 3apsI0B. e -2q
4 3
1)1 2) 2 3) 3 4) 4
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Ha pucynke mokaszaHa cXeMa ydacTka

anexTpuueckoit nenu. Ilo ywactky AB
TeuéT MoCTOSHHBIM TOK /=6 A. Kakoe
HaIpsOKCHUE ITOKa3bIBaeT WACaTIbHBII
BOJIETMETP, eciu COTIPOTHUBIICHUE
r=10m?

1) 1B
2) 2B
3) 3B
4) 0

Kako#t ®3 mepedyncieHHBIX HIDKE MPOIECCOB  OOBSCHIETCS  SIBICHHEM
AIEKTPOMArHUTHON MHIYKIMN?

1) OTKJIOHEHHE CTPEJKH amIlepMeTpa, BKIIOYEHHOTO B AJIEKTPUYECKYIO Lellb,
COJIepIKAIIyI0 UICTOYHUK TOKa

2) OTTaJKWBaHHWE AQIIOMHHHEBOTO KOJIbLIA, TIOJBCIICHHOTO HA HHTH, IpH
BJIBUTAHUH B HETO MIOCTOSIHHOTO MarHuTa

3) npuTsKEHHUE ABYX Pa3HOUMEHHO 3apsKEHHbIX YaCTHUIL
4) OTKJIOHEHHE MAarHUTHOW CTPEJIKH PSJOM C IPOBOJIOM C JIEKTPUUECKHM TOKOM

Kak u3meHHTCS nepuon CBO6OZ[HLIX OJICKTPOMArHUTHBIX KoJicOaHHA B KOHTYp€,
€CIIn BOS,E[yH.IHBIfI MPOMEKYTOK MEXAY INIaCTUHAMKU KOHACHCATOpa 3allOJIHUTH
JUIJIEKTPUKOM C ,E[HaHGKTpI/I‘IeCKOPII MMPOHUIIAEMOCTBIO € = 3?

1) ypenuuntes B /3 pasa
2) ymeHsmuTCS B 3 pasza

3) ymenpmmTcs B NE) pasa
4) ysenmuuTcs B 3 pasza

Ipenmer HaxoauTes Ha paccTostHUM 50 ¢M OT ILIOCKOTO 3epkana. KakoBo Oyzmer
paccTosHHE MeXIy HAM H €ro H300paskeHHeM, eCIIH NIPeAMET YAAIUTh OT 3epKajia
emé Ha 15 cm?

1) 115cm
2) 65cm
3) 80cm
4) 130 cm
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JudpakunonHas pemérka OCBEel[aeTcss MOHOXPOMaTHYeCcKUM cBeToM. Ha skpane,
YCTaHOBJICHHOM 3a pEIIETKOM IapajulelbHO e, BO3HUKAaeT AU(paKiHOHHAS
KapTHHA, COCTOSAIIAs W3 TEMHBIX W CBETIBIX BEPTHKAIBHBIX MOJIOC. B mepBoM
OmbITe pemiéTKa OCBEMIAeTCs JKENTHIM CBETOM, BO BTOPOM — 3eNEHBIM,
a B TPETbeM — CHHHM. MeHsIsS peliéTky, JO0OMBAIOTCS TOTO, YTOOBI PAacCTOSIHHE
MEXIy [OJI0OCaMHd BO BCEX OIBITaX CTAHOBWIIOCH OJMHAKOBBIM. 3HAUYCHHS
MOCTOSIHHOM pewmérku d, dp, d; B TIEPBOM, BO BTOPOM M B TPETHEM OIBITAX
COOTBETCTBEHHO YIOBJIETBOPSIIOT YCIOBHAM

1) d1>d2>d3 2) d2>d|>d3 3) d1<d2<d3 4) d1:d2:d3

B omsite 0 GoTodddeKTy IaCTHHY U3 MeTamia ¢ paGoToil Beixoma 3,4-107° Jix
oCBeTWIH cBeToM uactoToii 310" Tm. 3arem wmcino (HOTOHOB, MamaArOIIUX
Ha IDTaCTUHY 3a 1 ¢, yMEHBIIWIM B 2 pa3a, OJHOBPEMEHHO YBEIWYMB B 2 pasa
4acToTy cBeTa. B pe3ynbTare 3TOr0 MaKCHMalbHas KHHETHYECKass DHEPIHUs
($OTORIIEKTPOHOB, TOKHJAIOMINX IUIACTHHY,

1) ymeHblIMiack B 2 pasza

2) yBenmumiach B 2 pasa

3) crana OTIMYHOU OT HYJIS

4) He ompenenieHa, Tak Kak (OTO3IEKTPOHOB He OyeT

Kakoe mpencraBieHrHe O CTPOSGHHH aroMa COOTBETCTBYET MOJCIH aroma

Pesepdopna?

1) Slnpo — B 1eHTpe atoma, 3apsi sapa TOJNOXKUTENEH, OOJbIIas YacTh MacChl
aToMa COCPeIOTOYEHA B DIIEKTPOHAX.

2) Snpo — B UeHTpe aToMa, 3apsj sApa OTpHLATE]CH, OOJbIIas 4acTh MacChl
aToMa COCPEIOTOYCHA B AIICKTPOHHOI 000JI0UKe.

3) Snopo — B ueHTpe aTtoMa, 3apsl spa MOJOXKHUTEIEH, OOJbIIas 4acTh MacChl
aToMa COCPEe0TOYEHA B sAPE.

4) Slmpo — B meHTpe aroma, 3apsm sSApa OTpUIATeTeH, OOJbIIas YacTb MaccChl
aToOMa COCPEeOTOYEHA B sApeE.

Kakoe ypaBHeHHE HPOTHMBOPEYMT 3aKOHY COXPAHEHMsS MAacCOBOIO 4HCIA B
SIEPHBIX peaKusix?

1y iBe+iH — YN+ {n
2) Mo UN+ Qe+ e
3) §Li+!p—— 3He + 3He
H N et ey,
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HccnenoBanack W3BECTHAs 3aBHCUMOCTh MOJIYJISL CHIIBI B3aMMOJIEHCTBHA [ BYX
HEOONBIINX 3JIEKTPUYECKU 3apsUKEHHBIX TEN OT pacCTOSHUA R MEXIy HHMHU.
[orpemHocTn m3mepenus BennyuH F 1 R paBHBI cooTBeTcTBeHHO 5 MKH 1 0,5 cMm.
Pe3ynpTaThl N3MEpEHHH IPEICTABICHB! B TaOJIHIIE.

R, cm 10 15 20 25 30
F, mxH 40 18 10 7 5

Kaxkoii u3 rpaukoB MOCTPOEH MPaBUIBHO C yUETOM BCEX PE3yIbTaTOB U3MEPEHUit
U UX MOTpEeIIHOCTEN?

D F, MmxH 3) F, mxH

40 40

30 30

20 20

10 10

0 10 20 30 R, cm 0 10 20 30 R,cm
2) F, mxH 4 F mxH

40 40

30 30

20 20

10 \ 10

0 10 20 30 R,cm 0 10 20 30 R,cm

MaccuBHBIH TIpy3, HOKOALIMIACS HAa FOPU30HTAIBHON OINOpE, NMPHUBA3aH K JIErKOH
HEepacTsHKUMOH BepéBKe, NEpEeKMHYTOW depe3 wujueaibHbld Oiok. K Bepéske
NPUKIABIBAIT TOCTOSHHYIO CHly F, HANPABIGHHYIO MOA yIioM o=45° K
TOPU30HTY (CM. PHCYHOK). 3aBUCHMOCTb MOJIYJS YCKOPEHMs Ipy3a OT MOJIYJII

cunsl F mipencrasneHa Ha rpaduke. Yemy paBHa macca rpysa?
%

'
'
'
'
'
e e e R |
'
'
'
'
'
e e e e |

(e}
—_
\e}

3 4 F,H

1) 3,0xr 2) 0,42 xr 3) 0,21 kr 4) 0,30 kr
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Yacrp 2

Omeemom K 3a0anuam 3mou uwacmu (B1-B4) aensemcsa nocnedosamenvrnocms
yugp. Bnuwume omeemvl cHauana ¢ mexkcm padomol, a 3amem nepeHecume
ux ¢ onank omeemos Ne 1 cnpasa om HoMepa cooOmeenmcmeylouiezo 3a0anus,
HAUUHAA C NepeoU KIeMmOuKU, 0e3 3anamvlX, Npo0enos U _KaKux-iuoo
00NnOIHUmMENbHBIX __cumgonos. Kasxicoyro wugpy nuwmume 6 omoenvHoii
KJlIemoUKe 6 COOMEemcmeun ¢ NPpUBeOEHHvIMU 6 O1aHKe 00pasyamu.

C BepIIMHBI HAKJIOHHOW IUIOCKOCTH U3 COCTOSIHUSL TOKOS m
CKOIIB3UT C YCKOpEHHEM Opycok mMaccoit m (cM. pucyHok). Kak
W3MEHUTCSI BpeMsi IBIDKEHUS, yCKOpeHne Opycka W cuia
TpeHus1, NeHCTBYIONIAs Ha OPYCOK, €CIH C TOH e HAKIOHHON
IJIOCKOCTH OYAET CKONB3UTh OpPYCOK M3 TOTO e MaTephaia

1
Maccou §m?

JInst KaXKI01 BETMYMHEI ONPEETIMTE COOTBETCTBYIOIMI XapaKkTep N3MEHEHUS:
1) yBemmuuTCst
2) yYMEHBIIUTCS
3) He u3MEeHHuTCS

3anummTe B _TaOMUIy BEIOpaHHBIE HUQPBI Ul KaKAOH (M3WYECKOH BENTUYMHBL

udps! B 0TBETE MOTYT MOBTOPSTHCS.

Bpewms 1BrxeHus YckopeHue Cuuia TpeHust

Ha pucynke nokasaH mpolecc W3MEHEHHs COCTOSHUS U
OJIHOTO MOJISI OJHOATOMHOIrO ujeanbHoro rasa (U —
BHYTPEHHSIS SHEprus rasa, p — ero naeineHue). Kax
U3MEHseTcd B XOZA€ OTOro Tpolecca abCOMOTHAs
TeMIepaTypa, 00bEM U TEINIOEMKOCTb raza?

Jlns xaXk oM BETMUUHBI OMPEETUTE COOTBETCTBYIOLIHIMA 0
XapakTep U3MEHEHHUs:

1) yBemuumBaeTcst
2) yMeHbIIaeTcs
3) He uaMeHseTcs

3anummTe B TaOMHMIy BBHIOpaHHBIE MUGPHI UL KaXI0H (DU3HMIECKON BETHYHHBI.
udps! B 0TBETE MOTYT TOBTOPSITHCS.

Temneparypa raza O0béM Taza TennoéMKocTb raza
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VCTaHOBHTE COOTBETCTBHE MEXAY (OPMYyJIamu JUIsl BBIYHCICHHS (DH3HYECKUX
BEJIMUYMH B CXEMaX [OCTOSHHOTO TOKA U HAa3BAHUSIMU 9THX BEJIHYUH.

B ¢dopmynax ucrosns3oBansl o6o3Hadenus: [ — cuna Toka; U — HanpsbkeHue; R —
COIPOTHUBIICHHE PE3UCTOPA.

K kakI0i NMO3UIMH MEpBOro CToyidla HOoAOepUTE COOTBETCTBYIOLIYIO MO3HIMIO
BTOPOrO U 3alHUIINTE B TAONHUIY BHIOpaHHbIC LGPl MOJ COOTBETCTBYIOIINMH
OyKBaMH.

DOOPMVIJIbI OUBNYECKHUE BEJIMYMHbBI
A) 194 1) 3apsin, NpOTEKUIMI Yepe3 pe3uCTop
I 2) CONpOTUBJIEHUE PE3UCTOPA
B) I°R 3) HampspKeHHE Ha pe3UCTOpe
4) MOIIHOCTh TOKA, BHIACISAIONIASICS Ha
pesucrope
OrtBerT: A b

JlBa ITaCTHIMHOBEIX MIapHKa MaccaMHd m W 2m HaxXoIiITCS Ha TJIaJKOM
TOPH30HTAIBHOM cToJe. [1epBhlif U3 HUX IBIKETCS KO BTOPOMY CO CKOPOCTBIO D,
a BTOPOH TIOKOUTCS OTHOCHUTENBHO CTONA. YKaxkHTe (OPMYINBI, 1O KOTOPBIM
MOXXHO PAaCcCUMTaTh MOAYIM HM3MEHEHHS CKOPOCTeH NIApUKOB B pe3yJbTaTe HX
abcooTHO Heynpyroro yaapa. K kaxaoi mo3uuuy mepBoro croiodua noadoepure
COOTBETCTBYIOIIYIO IO3UIUIO BTOPOTO M 3alMIIUTE B TAONHUILy BEIOpaHHBIE HU(PEI
[IOJI COOTBETCTBYIOIIMMH OyKBaMH.

OUBNYECKHUE BEJIMYMHbBI OOPMYVIJIbI
A) MOmyJb U3MEHEHHsI CKOPOCTH MEPBOTO ) | A13| —v
rapuka
B) Mopaynb u3MEeHEHHs1 CKOPOCTH BTOPOTO 2) | A{)| _ 2 v
HmapuKa 3
3) ‘AT)‘ =20
-1
4) |Av| =30
Ortser: A b




A22

A23

A24

A25

EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA

Yacrtp 3

3aoanusn wacmu 3 npeocmasnsaiom cobou 3aoauu. Pexomendyemcs nposecmu
ux npeoeapumenvnoe peuieHue Ha yepnosuke. Ilpu evinonnenuu 3adanuii
(A22-A25) 6 6nanke omeemog Ne 1 noo nomepom evinonusemozo Bamu 3zaoanusn
nocmaegbme 3HAK «X» 6 Klemouke, HOMEP KOMOPOU COOmMEemcmeyem HoMepy
evlOpannozo Bamu omeema.

C1

MUMO OCTQHOBKH II0 IPSIMOH yJIHIIE IPOE3kKaeT IPy30BUK CO CKOpPOcThio 10 Mm/c.
Uepe3 HEKOTOpOE BpeMs T OT OCTAaHOBKM BJIOTOHKY TIPY30BHKY OTbBE3XKaeT
MOTOLMKIHCT, JBMAKYIIMICS C TOCTOSHHBIM ycKopeHHeM 3 m/c’. OH JOroHser
Ipy30BHUK Ha paccTossHuU 150 M OoT ocTaHOBKH. Yemy paBHO T?

1) 10c
2) 3¢
3) 15¢
4) 5c

s onpeneneHus yIenpHOW TEIUIOEMKOCTH BemlecTBa Teno wmaccoi 400 T,
Harperoe 10 Temnepatyps! 100 °C, omycTuiu B kKanopumerp, copepxamuii 200 ©
Bozbl. HavanpHas Temneparypa kanopumerpa u Boasl 23 °C. Iocne ycraHOBIEHHS
TEIUIOBOTO paBHOBECHS TeMIleparypa Tela W Bouel crama pasHoit 30 °C.
Omnpenenure  yIeNbHYIO  TEIUIOEMKOCTh  BEIECTBA  HMCCIEAYEMOro  Teja.
Tenno€MKOCTBIO KaJIopuMeTpa IpeHeOpeys.

1) 210 Ji/(xkr-K)
2) 640 Tx/(xrK)
3) 980 Hx/(xrK)
4) 420 dx/(xr-K)

B 0IIHOPOJIHOE 3MEKTPHUYECKOE MOITe co CKopocThio 0,5-107 M/c BleTaeT 1eKTpoH
U JBMJKETCS [0 HAIIPaBJICHUIO JMHUHA HampskEHHocTH mois. Kakoe paccrosHue
IIPOJIETUT DJEKTPOH JO HOJHOU MOTEPH CKOPOCTH, ECIM MOJYJ]b HANPSKEHHOCTH
nons paseH 1200 B/m?

1) 24cm 2) 6cm 3) 12cm 4) 48 cm

Jlunza ¢ QokycHbIM paccrossHueM F=0,2M naér Ha SKkpaHe H300pakeHHE
npesaMeTa, yBeluueHHoe B 8 pa3. KakoBo paccTosiHME OT peaMeTa 10 JTMH3bI?
1) 90 cm 2) 22,5cMm

3) 45cm 4) 12,5cm
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Ilonnoe pewenue 3a0au CI1-C6 neodxooumo 3anucameo 6 o1anke omeemog No 2.
IlIpu ohopmnenuu pewmenus ¢ 61anke omeemos Ne 2 sanuuiume cHauana Homep
3a0anusn (Cl, C2 u m.o.), a 3amem peuienue coomeemcmeylouieil 3aoauu.
Omeembl 3anucvleainie YémMKo u pazoopuueo.

Katymixa, obnafatomas HHIYKTHBHOCTBIO L, COeAMHEHA ¢ MCTOYHHKOM IHTaHUS
¢ OJIC £ um nByMS OAMHAKOBBIMH pPE3UCTOpaMH R. DIeKTpUUecKas cxema
coeiMHeHUs n300paXkeHa Ha puc. 1. B HauambHBII MOMEHT KIIIOY B IIEMTH 3aMKHYT.
B MoMmeHT BpemeHH t =0 K04 pa3sMbIKalOT, YTO MPUBOAUT K U3MEHEHUSM CHUIIBI
TOKa, PETUCTPUPYEMBIM aMIIEPMETPOM, KaK IIOKa3aHO Ha pHC. 2.

4
Ip=6A
Lp----—"-
—L
0 t
Puc. 1 Puc. 2

OCHOBBIBasICh Ha W3BECTHBIX (DM3MUYECKUX 3aKOHAX, OOBSICHHTE IOYEMY MNP
pa3MBIKQHMHM KJII0Ya CHJIa TOKA B LENU IUIABHO YMEHBIIAETCS, MPUONMKasICh
K HOBOMY 3HaueHuio /;. Onpeznenute BenmauHy /. BHyTpeHHUM CONPOTHBIEHHEM
HCTOYHHKA TOKA MPeHeOpeyb.




EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

Ilonnoe npasunvnoe pewenue Kaxcoou uz 3aoauy C2—C6 001x#cHO codeprcamp
3aKOHBL U POpMYTbl, NPUMEHEHUE KOMOPBIX HEO0X00UMO U OOCHIAMOYHO 0111
peuienusn 3a0auu, a makxice mamemamuuecKkue npeodpazoeanus, pacuémol c
YUC/IEHHbIM OMGEMOM U HPU HeOOX00UMOCMU PUCYHOK, ROACHAIOWUIL
peuienue.

K onnomy koHiy n€rkodl mpy>KHHBI
MIPUKPEIUIEH Tpy3 Maccoii m = 1 kr,
JIeKAIAN Ha TOPU30HTATBHON
MJIOCKOCTH, JAPYrod KOHeI| NpPYy>KUHBI
3aKpPEIUIEH HETOABMXHO (CM. PUCYHOK).
Koadpdunment TpeHus rpy3a MO IUIOCKOCTH [

k
0000

0,2. T'py3 cmemaror 1o

TOPU30HTANIU, PACTATHUBas MPYXKHUHY, 3aTEM OTIYCKAIOT C HadalbHOH CKOPOCTHIO,
paBHO# Hymr0. ['py3 IBMKETCS B OJTHOM HallpaBJIEHUH U 3aTEM OCTAHABIMBACTCS B
MIOJIOXKEHUH, B KOTOPOM IIpYXKHMHa YK€ cKaTa. MaKCHUMalbHOE pacTshHKEHHE
MIPY>KUHBI, MIPU KOTOPOM TIpy3 ABHXKETCS TakuM oOpa3oMm, paBHO d = 15 cm.
Haiigure x€cTKOCTD k TPy KUHBL.

B cocyne 00bEMOM V' ¢ KECTKMMH CTEHKAMH HAaXOJHUTCS OXHOATOMHBIH Ia3 IpHU
aTMoc()epHOM JaBlIeHHU. B KphIIKe cocylqa HMEETCsl OTBEPCTHE ILIONIAIbIO
s =2-10" M, 3aTkHyTOE MPOOKOI. MakcHManbHas CHIA TPEHHs MOKOs F MpoOKH
o kpas orBepctus paBHa 100 H. IIpoOka BbICKakuBaeT, eciu ra3y IepeaaThb
KOJIMYECTBO TEIIOTHl He MeHee 15 k/Dx. Ompenenute 3HadeHue V, mosaras ras
U/ICaNbHBIM.

B cxeme, mnokaszaHHOW Ha pucynke, kmou K

JONroe BpeMs HaxXOIWICS B TMOJOXKEHUH 1. 1 2
B mMomeHT £, = 0 k1104 TIepeBenu B MOJIOXKEHHE 2. K\/
Kmomenty ¢>0 ma pesucrope R =100 xOm
BBLICTIIIIOCH KOMYECTBO TeTIoThl QO = 25 MK/Ix.
Cuia TOKa B LENM B OTOT MOMEHT paBHa
I=0,1 MA. Yemy paBHa émkocTh C KOHJIEH-
caropa? DJIC Oarapeu E =15 B, eé BHyTpeHHEe
comporuBienue r=300m. IlorepsmMu Ha
JJIEKTPOMAarHUTHOE M3JIyYeHue MpeHeOpeyb.

Er e C R
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B nocTossHHOM MarHUTHOM I10JI€ 3apsDKEHHAsk YacTUILA JIBHKETCS 10 OKPYKHOCTH.
Korga MHIYKIMIO MarHUTHOTO MOJS CTajdd YBEIMYMBATh, OOHAPYXKHIOCH, YTO
CKOpPOCTb YaCTHIbl M3MEHSETCS TaK, YTO IMOTOK BEKTOpPa MAarHUTHON HMHIYKIHH
yepe3 IUIOIIA/b, OrPaHMYEHHYIO OpOMTOH, ocTaércs nNoCTOsHHBIM. Haiinute
KMHETUYECKYI0 3HEPrHI0 YacTHIbl £ B Imoje ¢ MHAYKIMEH B, eciu B mone C
WHAYKIOUEH By e€ KHHeTH4IecKas YHepTus paBHa K.

DNEeKTPOH, UMEIOIUI UMIYJIBC p = 1,5:10* kr-m/c, CTAIIKMBAETCS C TMOKOSIIHMCS
IPOTOHOM, 00pa3yst aToM BOJIOpOJa B COCTOSIHUM ¢ »Heprued E, (n = 3).
B mpornecce obpa3oBanus aroma u3nydaercs (oroH. Halaurte AIMHY BOJHBI A
sToro (oroHa, mpeHeOperas KUHETUUECKOW SHeprueil aroMa. YPOBHU JHEPIUU
3JIEKTPOHA B aTOME BOJOPOa 3aJat0Tcs (popMyIIoi

13,6

E =— > oB,tmen=1,2,3, ...
n

n
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