EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 117

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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Yacre 1

Ilpu evinonnenuu 3aoanuit yacmu 1 6 oranxe omeemog Ne 1 noo nomepom
svinonnsemozo Bamu zadanua (A1-A21) nocmaebme 3HaK «%» 6 Kiemouke,
HOMep KOMOopOoii coomeemcmayem Homepy eblopannozo Bamu omeema.

Manbuuk Cbhe3KaeT Ha CaHKaX PaBHOYCKOPEHHO CO CHEXHOW ropku. CKopocTb
2

CaHOK B KoHIe cmycka 10 m/c. Yckopenue paBHO 1 M/C°, HadaipHask CKOPOCTbH

paBHa Hy1t0. J[iTMHa TOPKH paBHA

1) 75m 2) S0m 3) 25Mm 4) 100 m

Mumo 3eMnu JIeTUT acTepou]i B HamlpaBlIeHUH, %

HIOKa3aHHOM Ha PHCYHKE ITyHKTUPHOI CTPEIIKOM. =
- Fal

Bektop F, TOKashIBaeT CHUIy MPHUTSKEHHSA
actepona 3emiéii. M3BecTHO, 4TO Macca 3emiun
B 10° pas Gombme Macchl acTepomma. Broib
kakod crpenku (1 wiam 2) HampaBieHa W 4eMy
paBHa 10 MOAYJIIO CHIIA, JeHCTByIOIIAs Ha
3eMITI0 CO CTOPOHBI acTeponaa’?

1) BIOJb CTpeNKU 1, paBHA Fa

2) BROJb CTpenku 1, paBHa 10°F,
3) BOMB cTpenku 2, paBHa 107 Fy
4) BIONb CTPENKHM 2, paBHa [y

JepeBsHHBIN OpycOK, IUIOMIAAN TpaHEW KOTOPOTO CBS3aHBI OTHOIICHHUEM
S1:8,:8;=1:2:3, CKONB3UT PABHOMEPHO M TMPSIMOIMHEHHO TOA ICHCTBUEM
TOPU30HTAILHON  CHIIBI F 1o TOPU30HTAILHON  IIEpOXOBATOW  orope,
COmpHUKacasch C Hell rpaHpto Miomansio S;. KakoBa macca Opycka, eciu
k03 durreHt TpeHus Opycka o6 onopy paBeH [L?

F 6F

3) e 4)

) 7— 2) ——
) 3pg ) bug ng ng

CHapsn, umerommii B Touke O TpaeKTOpUH
UMITyJTbC P, Pa3opBaicsa Ha JBa ockonka. OuH

U3 OCKOIKOB HMEET MMIylIsc p,. Hwmmynsc
BTOPOT0 OCKOJIKA U300paxkacTcsi BEKTOPOM

1) BC 2) 4B 3) oD 4) co
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Ckopocts rpy3a Maccoi 0,2 kr paBHa 1 m/c. Kunernyeckast sHeprusi rpysa paBHa

1) 0,1 JIx 2) 0.5 [ix 3) 03 ik 4) 0.2 Jix

%
Kopomsiciio BecoB, k KOTOPOMY MO/ABELIEHBI HA HUTSX J1Ba Z

Tena (CM. PUCYHOK), HaXOIUTCS B paBHOBecHH. Kak HYKHO di d
HU3MCHUTH IIJIICYHO dl, '{T06bl IOCJIC YBCINYCHHSA MacCChl
MepBOro Tela B 3 pa3a paBHOBECHE COXPAaHHUIOCH?
(KOpOMBICIIO ¥ HUTU CYUTATH HEBECOMBIMH. ) 0
m

1) yBenu4uTh B 6 pa3
2) YMEHBIIMTH B 6 pa3
3) yMEHbWIHUTH B 3 pasa
4) yBenuuuTh B 3 pasa

B xoze sxcniepuMeHTa aBieHue pa3pekeHHOTo ra3a B COCyJe CHU3MIOCH B 5 pas,
a CpelHsisl SHEeprusl TEIUIOBOTO JBIDKCHHS €ro MOJICKYJl YBEIMYMIach B 2 pasa.
3HAuNT, KOHIIEHTPAL MOJICKYJI ra3a B COCYyae

1) yBsemuumnach B 2 pasa
2) ysemnumnack B 10 pa3

5
3) YMEHbIINIIACE B E paza

4) ywmenpmmnacsk B 10 pa3

Ilpu nepeBoge wupeanpHOro rasa u3 cocTosHHUA 1
B COCTOSIHME 2 JaBJE€HHE Tra3a MpPONOPLUOHATIBHO €ro
IUIOTHOCTH. Macca rasa B npouecce ocTaéTcsi IOCTOSHHOM.
YTBeprkaaercs, 4To B 3TOM IIpoliecce

A. IPOUCXOJUT U30TEPMHUUECKOE CHKATHE rasa.

B. KOHIIEHTpauus MOJIEKYJI I'a3a yBEINYUBaCTCS.

W3 sTux yTBEepKIeHUN

1) BepHO TONBKO A

2) BEpHO TONbKO b

3) o6a yTBep:KACHHUS BEPHBI
4) o00a yTBepIECHUS HEBEPHBI
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Ilpm  kpuCTaM3amMM  BOJAa  IEPEXOJUT M3  JKUAKOTO  COCTOSHUS
B Kpuctauimaeckoe. [Ipu aTom nepexone

1) yMeHBIIAETCS U TEMIIEPATYPA, U BHYTPEHHSSA JHEPI U

2) YMEHBIIAETCH TEMIIEPATYPa, HE H3MEHAETCS BHYTPEHHSSA DHEPTHS
3) YMEHBLIAETCS BHYTPEHHSS SHEPIHs, HE U3MEHAETCS TEMIIEPATypa
4) yYMEHBIIACTCS TEMIIEPATypa, BO3PACTAET BHYTPEHHSASA SHEPTHs

Ha pucynke npuBenéH UMKI, OCYHIECTBIsieMbIi VA
¢ ujeanbHbIM rasoMm. Pabora He coBepumiaercss Ha B
y4acTke

1) 4B
2) BC
3) CD
4) DA

~Y

Kak  u3MeHHMTCS  yCKOpeHHME  3apsDKEHHOH — NBUIMHKH,  JBHXKYyIUeiics
B DJIEKTPHUUYECKOM I10JIe, €clH €€ 3apsi]l YBEJIMYUTh B 2 pa3a, a HapsHKEHHOCTb
10J1s1 yMEHBIINTH B 2 pa3a? Cuily TSDKECTH HE YUUTHIBATS.

1) yBenuuuTcs B 2 pasa
2) HE U3MEHHUTCSA

3) ysenuuuTcs B 4 pasa
4) yMeHBIIMTCSA B 2 pasa

KomuaTta ocBemaercs JIOCTpOM M3  UETHIPEX OJUHAKOBBIX IApaJUIEIbHO
BKJIIOYEHHBIX JIaMIlouek. Pacxon amexTposHeprum 3a yac paBeH Q. Kaknm Oyzmer
pacxoz 3IEKTPOIHEPTHH B YaC, €CIIM B KBAPTHPE BKIIOUNTH €IIE YETHIPE TaKUX JKe
TapajuIebHO COeNNHEHHBIX JTAMIIOUKU?

I 40 2 0 3) 50 4 20
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B mekoropoit o0mactu  mpocTpaHCTBA

CO3/IJaHO  OJHOPOJHOE MAarHUTHOE IIOoJe
(cM. pucyHok). KBanpaTtnas MeTamandeckas
paMKa IIomany S IBIDKETCS Yepe3 FpaHully
9TOM 00JACTH C MOCTOSIHHOM CKOPOCTBIO D, S

) ®
® ®

]C%
PO
X

X X @

HaNpaBJICHHOW BJOJb IUIOCKOCTH paMKI:I 8 ®
M TEPUCHMKYIAPHO BEKTOPY MArHUTHOH =~

MHIYKIUU B. SJ1C HHIYKIUH, ® ® ®
reHepupyeMasi pu 3TOM B paMke, paBHa &.

Kakoii craner D/IC, ecnu Tak xe OyneT IBUraTtbcsi KBaJpaTHas paMKa ILIOLIAH
4S, N3roTOBICHHAS U3 TOTO K& Marepuana?

1) % 2) % 3) 2& 4) 3¢

® ®

BI:I6epI/ITe Cpeaur 3JIEKTPOMAruuTHBIX BOJIH, U3J1y4Ya€MbIX CO.IIHI.[CM, T€ Y KOTOPBIX
JUJIMHA BOJIHBI MUHHUMAJIbHA.

1) wuHbpaxkpacHOe H3Ty4eHHE

2) PEHTTEHOBCKOC H3ITyYCHHE

3) ynbTpadHoIeTOBOE H3TydEeHHE
4) BUIMMBIA CBET

IIpeamer,  pacnosioXKeHHbII  Ha
TPOWHOM (OKYCHOM PacCTOSHHU OT
TOHKOM cobuparomien JIH3BI,
HEpPEeIBUTAIOT K (oxanbHOM
IUIOCKOCTH (CM. PUCYHOK).

Ero uzobpaxeHue npu 3Tom

K

[ [ [ [ [ [
3F 2F F F 2F 3F

1) mepememaeTcst OT NONOKEHHS HA PACCTOAHKU 1,5F OT TMH3BI B 6ECKOHEUYHOCTh

2) HE ABMKCTCA

3) mepeMelaercs OT IOJIOKEHMS Ha paccTosHMU 1,5F oT NuH3BI K JBOHHOMY
doxycy

4) TpuONMKAETCs BINIOTHYIO K JIMH3€
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Jucnepcueii cBeTa 00bsACHIETCS
A. puoneToBbIi BET 00JOKKH KHUTH.

417

B. duonerorslii 1BeT Genoro jmcra U3 TETPAAH, €CIU €ro paccMaTpHBaTh Yepes

I[BETHOE CTEKIJIO.
BepHno(-b1) yTBepKICHUE(-51):

1) TombKkO A
2) Tonbko b
3) uA,ub
4) au A, mu b

Kakoe npeaCTaBJICHUC O CTPOCHUU aTOMa BepHO?
BompIias yacTh Macchl aToMa COCpE€aOTOYCHA

1) Bsmpe, 3apsf sapa OTPUIIATEIICH

2) B DIEKTPOHAX, 3aps/l SJIEKTPOHOB OTPULIATEIEH
3) BsApe, 3apsij JCKTPOHOB MOJIOKUTEIICH

4) Bsape, 3aps/ JIEKTPOHOB OTPULIATENEH

CxeMa HM3IIMX 3HEPreTUYECKHX YPOBHEH aTOMOB pa3peX€HHOTO
aTOMapHOTO ra3a HMeeT BUJA, W300paKEHHBIM Ha PpHUCYHKE.
B HauanbHBI MOMEHT BPEMEHH aTOMBI HaXOIATCA B COCTOSHHUM
C JHepruen E®_ Cornacro nocryiaraMm bopa IaHHBIN ra3 MOKeT
M3Iy4aTh (POTOHBI C SHEPTUCH

1) 0,35B, 0,5>Bu1,55B

2) Ttomneko 1,5 5B

3) moboit B mpeaenax ot 0 1o 0,5 5B
4) Toneko 0,3 5B

4

} £, 5B

——0,2

05

Ilepuon mnomypacmaga sizep HM30TONA HEOHA %(5) Ne cocraBmser 1,2 c. D10

03HA4aeT, 4To B IpernapaTe %(5) Ne nauanbHO# Maccoif 1 ¢

1) kaxcroe sapo 75 Ne namonosumy pacragéres 3a 1,2 ¢

2) npUMepHO MOJOBHHA H3HAYAIEHO MMEBILUXCS SIEp %(5) Ne pacnagaercsiza 1,2 ¢

3) BCC€ W3HAYAJIbHO UMCIOILIHECA AApa N30TOIIa HCOHA %(5) Ne pacriagaroTcsd 3a 2,4 C

4) 114 momHOTO pacmana Kaxaoro sapa %(5) Ne Tpedyercs 1,2 ¢
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Konu poBaHMe He aonycKaeTcs

VuuTens  NMPOZEMOHCTPHPOBAN ~ OMBIT 1O  HAOMIOACHUIO  HANPSKCHUS,
BO3HHUKAIOIIETO B KAaTyIIKe MpU Mponére depe3 He€ MarHuTa (puc. 1). Hanpspkenue

C

KAaTyIIKA TIOCTyIIaJl0 B KOMIBIOTEPHYIO HM3MEPUTEIBHYIO CHCTEMY H

oTto0Opaxanoch Ha MOHUTOpE (puc. 2).

6JI0K KOMITBIOTEPHON
HM3MEPHUTEIIBHONW CUCTEMBI

Puc. 1

Puc. 2

Yto HCCIICA0BAJIOCH B ombITe?

)]

2)
3)
4)

3aBucuMocTh DJIC caMOWHAYKIMM TOJS OT W3MEHEHHS HallpaBIeHHS
3JIEKTPUYECKOTO TOKa

3aBHCHMOCTD CHJIBI AMIIepa OT CHJIBI TOKa

BO3HUKHOBEHUE MArHUTHOTO IOJISl IPU U3MEHEHUH 3JIEKTPUUECKOTr0 MOJIs
3aBHCHMOCTh HAIpPaBJIeHUS WHAYKIHOHHOTO TOKAa OT W3MEHEHHS MarHUTHOTO
MOTOKa
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VY4eHHK HccnenoBal IBHKEHUE IIAapuKa, COPOIIEHHOIO TOPU30HTAIBHO CO CTOJA.

,HJ'IH 9TOr0 OH H3MEPUI KOOPAWHATHI JICTALICTO INapuKa B pPasHbIC MOMEHTBI
BpEMCHU €I0 ABUKCHUSA U 3al10JTHUIT Ta6J'II/ILIy:

t,c 0 0,05 | 0,10 | 0,15 | 0,20
X, CM 0 5,5 13,5 | 17,5 24
y, CM 0 1,5 4,5 11,5 20

[orpemHocTs M3MepeHHs KOOPAUHAT paBHAa 1 CM, a IPOMEXYTKOB BPEMEHH —
0,01 c. Ha xakoM u3 rpadukoB BEpHO MpeACTaBlicHa HauOoyee BepOATHAs
TPaeKTOpUs IBIKEHUS IapuKa?

D 0 310 152025 xem 3 0 5 10 15 20 25 x,cM
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Yactpb 2

Omeemom K 3a0anusam smou yacmu (BI1-B4) aensaemcsa nociedosamenbhocms
yugp. Bnuwiume omeemul chauana ¢ mexkcm padomol, a 3amem nepeHecune
ux ¢ onank omeemog Ne 1 cnpaga om Homepa coomeemcmeyou,eco 3a0anus,
HauuHaa ¢ nepeoll Kiemouxu, 0e3 3anamelX, NPoOeno8 U KAKUx-iudo
00NnoIHUmMENbHBIX __cumeonos. Kaoxcoyro wugpy nuwume 6 omoenvHoll
KilemouKe 6 COOmMEemcmeun ¢ NpueeOEéHHbIMU 6 D1aHKe oopazyamu.

Ha pucynke mnoka3aHa 1enb IIOCTOSHHOTO TOKa, E
cojepkamias ucrouHuk Toka ¢ OJIC &£ wu nBa +
pesuctopa: Ry u R,. Eciu kmou K 3aMkHYTB, TO Kak
HU3MEHATCSl CIENyIoIMe TPU BEJIMYMHBL: CHJIa TOKa

yepe3 pe3ucTop R;; HampsyKeHWe Ha pesucrope Rp; -
CyMMapHas TeIIOBas MOIIHOCTb, BBIJENSIOIIasca Ha R R
BHEIITHEM y4JacTke uenu? Baytpennum ! 2
COIPOTHBIIEHHEM HCTOYHHKA TOKA IIpeHEeOpeyb. K

JInst KaKI0# BETMYMHBI ONPEETUTe COOTBETCTBY IO
XapakTep U3MEHEHHSI:

1) yBemmuuTcs

2) yYMEHBIIUTCS

3) He U3MEHHTCA

3anumuTe B Tabauiy BbIOpaHHBIE UGBl I KaXI0H (H3MIECKOH BETHMYHMHBL.
ITucper B 0TBETE MOTYT HOBTOPSITHCS.

CyMmmapHasi TeruioBast
MOIIHOCTD, BBIJCIIAOIIAsACA
Ha BHEITHEM YYacTKe el

Cuia Toka yepes
pe3ucrtop R,

Hampspxenue Ha
pesucrope R,

B pesynbrare TOpMOXEHHS B BEPXHHX CIOSX arMocdepsl BBICOTA ITONETA
HCKYyCCTBEHHOTrO crmyTHHKa Haja 3emiéi ymensmmiack ¢ 400 mo 300 xm. Kax
WU3MEHWINCH B PE3YJIbTaTe 3TOTO CKOPOCTH CITyTHHKA, €T0 IEHTPOCTPEMUTENEHOE
YCKOpEHHE U Iepuo/] oOparieHus?
JIist Kaskoi BeJIMUMHBI ONPEIENIUTE COOTBETCTBYIOIIUI XapaKkTep U3MEHEHHU:

1) yBemnuuiach

2) yMEHBIINIACh

3) He u3MEeHUIACh
3anumure B Tabauuy BeIOpaHHBbIE HUGPHI IS KaXIOW (U3MYECKOH BEIUYUHBIL.
ITucpel B 0TBETE MOI'YT HOBTOPSITHCS.

CkopocTb Yckopenue Mepuon obpaueHus
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Ha pucyHke moka3aH TpauK W3MEHEHHA T
TeMmIrepatyps! 7' BellecTBa IPH MOCTOSHHOM
JaBICHAM TI0 Mepe BBIACNCHHA UM
KonnuecTBa TemnnoTel (. B HauanmbHbIH
MOMEHT BPEMEHH BEIeCTBO HAXOAMIOCH B 3 4
razoodpazHom cocrosHuu. Kakwe ydacTku

rpaduka COOTBETCTBYIOT KOHJCHCALMHK Mapa () 19)

n OCTBIBAHHUIO BCIICCTBA B TBCPAOM

CcOCTOSSTHUHU? Y CTAaHOBHUTE COOTBETCTBHE MEXOY TCIJIOBBIMU IIpoHecCcaMu U
yuactkamu rpaduka. K Kkaxmoldl mHO3uMIuM IepBOro crondua mnoadepure
COOTBETCTBYIOILYIO IIO3UIUIO BTOPOrO U 3alMIIUTE B TaOJIUIy BEIOpaHHbIEC U PE
Ol COOTBETCTBYIOIMMH OYKBAMH.

IMTPOIIECCBI YYACTKU I'PADOUKA
A) KOHJEHCalus mapa 1
B) ocTeiBaHMe TBEPIOrO BELIECTBA 2) 2
3) 3
4) 4
A b

OTBeT:

YcTraHOBUTE COOTBETCTBHE MEXAY (U3MYECKUMH BEIWYMHAMU U QOpMYyJIaMu, IO
KOTOPBIM HX MOJKHO paccuuTarh (V — ugacrtora ()OTOHA, ¢ — CKOPOCTb CBETa B
BakyyMme, h — mnocrosHHas Ilnanka). K kaxkmoil no3unuum mnepBoro croidia
nog0epuTe COOTBETCTBYIOILYIO IIO3UIMIO BTOPOrO M 3alMIIMTE B TabaMIly
BbIOpaHHbIE IIU(PHI 110]] COOTBETCTBYIOIIMMHU OyKBaMHU.

OU3NYECKUE BEJIMYNHBI OOPMYVYIJIbI
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Yactp 3

3aoanun wacmu 3 npedocmasnarom cooou 3adauu. Pexomenoyemcs nposecmu
ux npeosapumenvnoe peuienue Ha uepnosuxe. Ilpu evinoanenuu 3adanuil
(A22-A25) 6 6nanke omeemog Ne 1 noo nomepom evinonusemozo Bamu 3aoanusn
nocmagbme 3HAK «X» 6 KlemouKe, HOMepP KOMOpOoli cOomeemcmeyem Homepy
6v10panno2o Bamu omeema.

I'OpU30HTaNBHO  PACIONIOKEHHAss HEBecoMas IpPYXKHHa C  KECTKOCTBIO

A23

A24

k = 1000 H/M nHaxomutcs B HenedopMupoBaHHOM cocrosHuH. OauH €€ KOHel|
3aKperuiéH, a Opyroi kacaercs Opycka maccod M = 0,1 kr, Haxoasmierocs Ha
TOPU3OHTAILHOW  TMOBEPXHOCTH. DBpYyCOK  CHABHTAalOT, CXUMas MPYKUHY,
u oTmyckaroT. Ha kakyto JuinmHy Ax Oblia cxkata Npys>KHUHA, €CIIU I10CIIe OTITYCKaHHS
OpycKa ero CKOpOCThb IOCTUTIIA BeMYUHbI U = 1 M/c? TpeHue He yUUTHIBATE.

1) lem 2) 2cMm 3) 3cm 4) 4cm

Bo Bpems omeita  abcomotHas p, 10° [Ta
TeMIeparypa BO3IyXa B COCyIC I[OA 6
MOpIIHEM MOBBICUIACh B 2 pa3a, U OH

nepenén u3 coctostausg 1 B cocTosiHue 2 4
(cm.  pucyHok). Ilopmens mpuieran
K CTCHKaM COCyZa HEIUIOTHO, U CKBO3b
3a30p MEXIy HHM MOT IMPOCAYMBATHCS 1

N
BO31yX. Paccuuraiite OTHOLICHUE 2 0 06 V.ot
. , )

yucjia MOJIEKYJ rasa B COCYIA€ B KOHIC MW HayaJi€ OIlbITa. BOBJIyX CUUTaTh
nacajlbHbIM Ira3oM.

1 2) 2 3) 3 4) 4

0,2 04

B memn, wu300pax€HHOM Ha pPHCYHKe, HICaNbHbBIA
amnepMmetp nokassiBaeT 1 A. Haiinure D3JIC mcrounmka,
€CIIM ero BHyTpeHHee conpoTusienue 1 Om.

1) 29B

2) 27B
3) 23B

4) 25B



A25

EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

JIBe yacTHIbl, UMCIOLIME OTHOIICHHE 3apsOB 4o 2, BJIETENM B OJHOPOIHOE
q>
MArHuTHOC II0JIC HCpHCHILI/IKyHSIpHO €ro JIMHUAM I/IHZlyI(I_[I/II/I u Z[BI/I)KyTCSI j1(0]
m
Opr)KHOCTHM. Orlpe;[eJmTe OTHOLLICHHEC MaCC —1 OTHUX 4YaCTHL, €CJIM OTHOLICHUEC
my

NIEPUOJIOB 00OpAaILICHHUS STHX YaCTHIL % =0,5.
2
1) 1 2) 2

3) 0,5 4) 0,25

Ilonnoe pewenue 3a0au CI1-C6 neodxooumo 3anucams ¢ 61anke omeemog Ne 2.
IIpu oghopmnenuu pewienus 6 o6nanke omeemog N 2 3anuwmiume cnauana Homep
3a0anusa (Cl, C2 u m.o.), a 3amem peuieHue coomeemcmeyiouieii 3a0ayu.
Omeembi 3anucviéaiime 4émKo u pazdoopuueo.

JIBe TOPUHH OIHOTO M TOTO K€ HAealbHOro raza  #
HarpeBaloTcs B COCy/Jax OJMHAKOBOTO 00BEMa.

I'paduku mporeccoB npencTaBieHbl Ha PUCYHKE. 1
ITouemy wmzoxopa | mexwur Beime wnzoxopsr II?
OTBeT mMOsCHUTE, YKaszaB, Kakue (U3MUECKHe
3aKOHOMEpPHOCTH BBl  ucmosp3oBanmu  Juis 0 T
00BACHEeHHS.

Ilonnoe npasunvnoe pewienue Kadxcooit uz 3aoau C2—C6 0onicno codepicamsp
3aKOHbL U (POpMYIIbl, NPUMEHEHUE KOMOPBLIX HeOOX00UMO U OOCIMAMOYHO 011
pewienua 3a0auu, a maxyice mMamemamuyecKue npeodpaz06anusn, pacuémol c
YUCIEHHBIM  OMBEMOM U NpU HEOOXOOUMOCHU PUCYHOK, ROACHAIOWUI
pewenue.

CHapsin Maccoii 2m paspbiBaeTcsi B IMOJETE€ Ha JBE paBHbIE YacTH, OJHA U3
KOTOPBIX MTPOIOJDKACT ABMKEHHUE 110 HAIIPABJICHUIO JBMKCHUS CHapsAAa, a Apyras —
B IPOTUBOIOJIOKHYIO CTOPOHY. B MOMEHT pa3peiBa cymMMapHas KHHETHUYEcKas
SHEprusi OCKOJIKOB YBEJIMYMBACTCS 3a CUET SHEPTUM B3pbIBA Ha BEIMUYMHY AFE.
Momynb CKOPOCTH OCKOJIKA, JBHIKYIIErOCs MO HAIlPaBICHHUIO ABMXEHUS CHapsa,
paBeH v, a MOZYJIb CKOPOCTH BTOPOI'O OCKOIKa paBeH ,. Haiinure AE.
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OnuH MONb aproHa, HaxoAsllUiics B LWIMHApE Ipu Temmeparype 7; = 600K u

JaBICHUN p; =4-10° Ia, pacmumpsieTcs ¥ OZHOBPEMCHHO OXJAKIACTCS TAK, UTO
€ro IaBJICHHE IIPU PACIIUPEHUH OOpaTHO NPONOPHHOHAIEHO KBaIpaTy oOBEMA.
KoneuHoe naBmenme rasza p,= 10° [Ta. Kakyro paGoTy CcOBepIIMI TIa3 IpH
pacIIupeHu , eClii OH OTAAJ XOJIOMIBHUKY KOTHYeCTBO TeIUIoTel O =1247 JIx?

K

koHzaeHcaTopa C = 0,2 Mx®. OTHOIIEHUE BHYTPEHHETO -l- R C
R Haiimure KOIWYECTBO TEILIOTHI,

B oanextpuueckoil cxeme, MOKa3aHHOW Ha pPHCYHKeE,
wnou K 3amknyt. 3JIC Gatapeiiku € =12 B, émkocts &> 7
CONPOTHUBIIEHUS OaTapeiku K CONPOTUBIECHUIO PE3UCTO-

r
pa k=-—==0,2.
KOTOpO€ BBIIEJIUTCA Ha PE3UCTOpE Mocie pa3MblkaHus kmoua K B pesynbraTe
pa3psiia KOHAEHCaTopa.

OOBEKTUBEl COBPEMEHHBIX (OTOANNAPATOB UMEIOT IepeMeHHOoe (hOKyCHOE
paccrosiaue. [Ipu u3mMeHeHnu (OKYCHOTroO pacCTOSHHS «HABOJAKA Ha PE3KOCThY He
cOuBaercs. YCIoBUMCS CUNTATh M300pakeHHe Ha IUIEHKE (oToanmapaTra pe3Kum,
€CIIM BMECTO HJICaJIbHOTO HM300pa’KeHUs B BHJE TOYKHM Ha IUIEHKE IOJydaeTcs
n3o0paxkeHue msATHa auamerpoM He Oonee 0,05 mMm. [lostomy ecnm 0OBEKTHB
HaxoAuTcsl Ha ()OKYCHOM DACCTOSHHHM OT IUIEHKH, TO DPE3KHMH CUHTAIOTCS HE
TOJBKO OECKOHEYHO yIaJEHHBIC NMPEAMETHI, HO M BCE MPEIMETHI, HaXOJSIIHecs
Jajblie HEKOTOpPOro paccTostHus d. OKa3aloch, YTO 3TO PACCTOSHHE PABHO 5 M,
ecmu (oxycHoe paccTostHue oObekTHBa 50 MM. Kak M3MeHHTCS 3TO paccTosHue,
€CIIM, HE MEHSSI «OTHOCUTENHHOTO OTBEPCTHS» H3MEHHUTH (DOKYCHOE PAcCTOSHUE
oobexTHBa 10 25 MM? («OTHOCHTENBHOE OTBEPCTHE» — OSTO OTHOIICHHE
(OKYCHOTO paccTOSHMS K IMaMeTpy BXOJHOTO OTBepcTHA o0bekTHBa.) Ilpu
pacuérax cuMTaTh OOBEKTUB TOHKOH nuH30H. CrenaiTe pUCYHOK, MOSICHSIONIMI
o0pa3zoBaHue MATHA.

VYpoBHM SHEpruM DHIEKTpOHa B aTOME BOAopoJa 3ajarTci  (Gopmysoit

En=—13’263B, rae n =
n

1, 2, 3, ... . Ilpu mepexone aroma uU3 cocTosiHUS E,

B cocrosHue E; arom ucmyckaer ¢oroH. [lonaB Ha moBepXHOCTh (poTokarona,
¢oToH BrIOMBaeT (HOTOANEKTPOH. [IJTMHA BOJIHBI CBETA, COOTBETCTBYIOILAs KPACHOU
rpanuue Gorosddexra U1 MaTepHala HOBEPXHOCTH (HOTOKATOAA, Ay, =300 HM.
Yemy paBHa MaKCHMaJbHO BO3MOXKHAsI KHHETHUECKas SHEPTHs POTOANIEKTpoHA?
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