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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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Yacrtp 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.

Ha rpaduke mnpuBeneHa 3aBHCUMOCTb CKOPOCTH U, m/c |
Tejla OT BPEMEHU IIPU MPAMOIMHEHHOM JBMKCHUU. 45
Ompenenure no rpaduKy yCKOPEHHE Tena.

) 30
1) 15wm/c
2) 10 m/c? 15
3) 20 m/c’
4) 5wm/c?

0 1 2 3 4 ¢tc

Manpurk MEJJIEHHO MOJHUMAaeT THpro, nedcTBys Ha He€ c¢ cwiod 100 H. T'mps
JEUCTBYET Ha PyKYy MajlbuHMKa C CUJION

1) mensme 100 H, HanpaBieHHON BHU3
2) Gomsure 100 H, HanpaBieHHOM BHU3
3) 100 H, nanpaBneHHol BHU3

4) 100 H, nanpapneHHOM BBEPX

Kamens maccoit 0,2 xr O6pomen mox yrimom 60° Kk ropu3oHTy. MoOmynb CHITBI
TSDKECTH, EUCTBYIOIIEH Ha KaMeHb B MOMEHT OpOcKa, paBeH

1) 1,73H 2) 0 3) 1H 4) 2H

JlerkoBoii aBTOMOOWJIb W TPY30BHK IBIDKYTCS CO CKOpocTsMH U = 108 km/g
u 1V, =54 xM/9 cooTBeTcTBeHHO. Macca rpy3oBuka m = 3000 xr. KakoBa macca
JIETKOBOTO aBTOMOOWJISI, €CIIM UMITYJIbC TPY30BHKA OOJIBIIE MMITYJIbCa JIETKOBOTO
aBroMobOmis Ha 15 000 xr-m/c?

1) 800 xr 2) 1200 kr 3) 1000 kr 4) 1500 kr

Teno, OpoLIEHHOE BEPTUKAIBHO BBEPX OT IOBEPXHOCTU 3E€MJIH, JIOCTHIJIO
MakcuManbHOW BBICOTBI 20 M. C KakoW HAYalbHOW CKOPOCTBIO TENO OBLIO
OpornreHo BBepx? ConpoTHBICHHEM BO3/1yXa IIpeHeOpedb.

1) 10m/c 2) 20 m/c 3) 4,5m/c 4) 40 m/c
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MaremaTideckuii MasTHHUK C TepHoaoM Komebanmit 7'

AR

OTKJIOHWJIM Ha HEOOJBLIOH Yrosl OT HOJIOXKEHHST PaBHOBECHUS
U OTHYCTWIN 0€3 HavyaJIbHOM CKOPOCTH (CM. pucyHOK). Uepes
KaKo€ BPEMs IOCJIC 3TOT0 KUHETUYCCKAsA DHCPTUS MasiTHUKA
B IepBbIi pa3 jpocTurHeT MuHUMyMa? CoNpOoTHBICHUEM
BO31yXa IIpeHeOpeyb.

1 1 1
n g7 2 T 3) 167

Juddys3us B KUIKOCTH NPOUCXOTUT OBbICTpEEe NPH HOBBILIEHHMH TEMIIEPaTypBhl,
MIOTOMY YTO C ITOBBIIICHUEM TEMIIEPATypBbI

1) yBEIMYMBAIOTCS CHIIBI B3aMMOJICHCTBHS MOJIEKYJI

2) YBEIMYHMBACTCSA CKOPOCTH TEIIOBOrO JBHIKEHUS MOJICKYII
3) KHUAKOCTH PACIIUPSIIOTCS

4) YMEHBINAIOTCS CHUJIbI B3aUMOJIEHCTBUS MOJIEKY T

Kak M3MeHHTCSl HaBIICHHE Pa3peKEHHOTO OJHOATOMHOIO Ta3a, €CIH abCONIOTHAs
TeMIepaTypa raza yMEHbUIIUTCS B 2 pa3a, a KOHIEHTPAIUS MOJICKYJ yBEIUIUTCS
B 2 paza?

1) ysemnumrca B 4 pasa
2) yMeHbIIMTCA B 4 paza
3) yBenuuurcs B 2 pasa
4) HEe U3MEHHUTCS

OTHOocuTenbHasT BIAXXHOCTh BO3AyXa B 3akpbiToM cocyne 30%. Kakoii craner
OTHOCHUTENbHAs BJIAXXHOCTb, €CIM 00BEM cocyaa MpU HEU3MEHHOW TeMmIeparype
YMEHBIINTSD B 2 pa3a?

1) 60% 2) 45% 3) 15% 4) 30%
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Ha pucynke mpencraBneH rpaguk IUKJIA, HPOBENEHHOTO P B Kak u3MeHHTCS mepuoj; COOCTBEHHBIX AIICKTPOMAarHUTHBIX C
C OJJTHOATOMHBIM HIEaJbHBIM Ta3oM. Ha kakoM U3 y4acTKoOB KonebaHuii B KOHType (CM. pPHCYHOK), ecid Kiod K I 1
BHYTPEHHsIA OJHeprus rasa ymenblanacek? KoimudecTBo MIepeBECTH U3 MOJIOKEeHUs 1 B mosjoxxeHue 27 K
BEIIIECTBA Ta3a MOCTOSHHO.

1) yMmeHpIIHTCSA B 2 paza a4l 2
1) D4 2) ysenuuurcd B 4 pasa
2) AB 4 C 3) yBenuuurcs B 2 pasa
3) CD I,’ 4) yMmeHbIIUTCA B 4 pasa
4) BC 0 L»

T

N3ob6paxkennemM Touku S (CM. pHUCYHOK),
Cwiibl  3JEKTPOCTATHYECKOTO B3aUMOJCHCTBHSA MEXKAY JABYMS TOYCUHBIMH JTaBaeMbIM TOHKOW COOHMpAIOIIEH JINH30M
3apsDKCHHBIMH  T€TaMH paBHBI 1o Monymo F. Kak H3MEHUTCS MOIynb CHIl ¢ (GOKYCHBIM paccTosiaueM F, sBsteTcs 4 4
JIEKTPOCTATHYECKOTO B3aMMOIEHCTBHS MEXAY STHMH TEIaMH, €CIH PACCTOSHHE TOUKa . 3° ) )
MEKly HUMU YBEJIUYUTH B 2 paza? 2F 1'7 F  2F

H 1t

1) ymenbmuTCs B 2 pasa
2) yBeIMuMTCA B 2 paza

3) ymeHbIIATCS B 4 pasa
1 2 3 4
4) yBennauTcs B 4 pasa 1) 2) 3) 4)

MoHOXpoMaTH4ECKHii JTy4 CBETa MaJaeT 110 HOpMaJld Ha HAXOAALIYIOCS B BaKyyMe
CTEKJIIHHYIO IIPU3MY C IoKasaTteneM mpenomiuenus n = 1,51. C kakoil ckopocTbio
pacmpocTpaHseTcss CBeT 1O BbIxoge u3 mpusMbl? CKOpoCTb CBeTa OT
HCTIOABMKHOI'O HCTOYHHUKA B BaKyyM€ paBHa C.

Bpemst mpoTekaHus TOKa B IPOBOJHUKE YBEIWYMIM B 2 pasa. [Ipu 5TOM BennuuHa
MpOILENIIero IO IPOBOJHHMKY 3apsjga ToXe yBenuumwiach B 2 pasza. Kak
M3MEHMJIACh CUJIa TOKA B IPOBOJIHHUKE?

1) yBenuuuiach B 4 pasa
1 c
2) HE U3MEHHIIACh 1) ¢ 2) =ne 3) = 4) c(n—1)
3) yBenu4miIach B 2 pasa 2 n
4) yMeHbIIMIACh B 4 paza

MarnutrHoe none B =B, + B, cO31aHO B TOYKE

A JIByMsI napajuieNbHBIMU JUIMHHBIMM =~ - @— —————— *—--——- ® -
MPOBOJHUKAMU ¢ Tokamu [, u [, pacmoino- L L
JKEHHBIMH MEPIEHAUKYISIPHO IUIOCKOCTH

gyepTexka. Bekroper B, m B, B Touke A

HAaIpaBJICHbIl B INIOCKOCTH YEPTEeXa CIEAYIOIUM
obOpa3zom:

1) E’l — BBEpX, Bz — BBEpPX
2) f?l — BBEPX, Bz — BHU3
3) El — BHU3, Ez — BHU3

4) Bl — BHHU3, I§2 — BBEPX
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Ha pucynke nsoOpaxeHa cXema HH3LIMX DHEPIETHYCCKHX [ Ty
ypoBHe# aTomMa. B HavanbHBII MOMEHT BpEeMEHH aTOM _ 10
HAXONUTCS B COCTOSHHM C oHeprueit E°. CoryacHo EO_L 540710
noctynataM bopa maHHBIA aTOM MOXKET H3IydaTh (OTOHBI
C JHepruei

EP—— 510"
1) 510" Jix
2) 6107 ik
3) 1107 Ix EV—— 810"
4) 3107 Jix

Ha pucynke mnpencrasineH ¢parmenT Ilepuoandeckoil CHCTEMBI 3IEMEHTOB
JU. Menneneesa. Ilog Ha3BaHHMEM Ka)KIOTO 3JE€MEHTa HPUBEIEHBI MacCOBBIC
YHCJIa €r0 OCHOBHBIX CTAOMIIBHBIX H30TOIOB. HpI/I 9TOM HWKHUH HUHICKC OKOJIO
MacCOBOTO 4YHMCIAa YKa3bBaeT (B IPOLEHTaX) pPacIpOCTPaHEHHOCTh U30TOHA B
IIpUpoOJE.

Li 3|Be 415 B

2 II JIUTHIA BEPUJUIMIA BOP
793 67,4 9100 1 180 1020
Na 11{Mg 12]13 Al
3 11 HATPHI MATHHI AJFOMUHUI
23100 247926112510 27100

K 19]Ca  20(Sc 21

IV KAJIMiA KAJIbLIMI CKAH/UI

3993 416,7 4097 442,1 451()()
29 Cu| 30 Zn| 31 Ga

A\ MEJTb LIMHK TAJUTHI

0349 055, |044966568,9] 694 7149

Yucno IIPOTOHOB 1 YHCIIO HeﬁTpOHOB B gAp€ caMOro paCHpOCTpaHéHHOFO HU30TOoIIa
rajyius COOTBETCTBCHHO PABHO

1) 31 npoton, 38 HEHTPOHOB
2) 69 npoToHOB, 31 HEHTPOH
3) 38 nporoHoB, 31 HelTpoH
4) 38 mpoToHOB, 60 HEATPOHOB
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Ha pucynke npuBenéH rpaduk 3aBUCUMOCTH YHCIIA

A20

A21

25
HepacmaBIuxcs sAaep dpbus ' Er ot Bpemenn. N, 10
KaxkoB nepuon noiypacmaa 3Toro u3orona’?

0 60 120 t,c

1) 60c 2) 160 ¢ 3) 120c¢ 4) 25¢

Jlom crout Ha kparo mons. C GakoHa ¢ BBICOTBI 5 M Malb4UK OpPOCHI KaMelleK
B TOPU30HTAIFHOM HampaBieHnd. HauanpHas ckopocTh kaMemika 7 M/c, ero Macca
0,1 xr. Uepes 2 ¢ mocne O6pocka KHHETUIECKasi SHEPrHs KaMelllKa IPUOIN3UTENILHO
paBHa

1) 15,3 Ix
2) 0

3) 7.4 JIx
4) 22,5 Ix

Ha pT-puarpamme oroOpaxeHa mocnenoBa- — p A
TeIbHOCTh TpEX mpormeccoB (1 — 2 — 3)

3
N3MCHCHUSA COCTOSHUA 2 MOJIb HACAJIBHOIO po
rasa. KaKOBa aTa II0CJIEA0OBATCIIbBHOCTH 1)\ 2
HPOHECCOB B 1"336?
Po <€
3
i
>
0 T, 3T, T

1) cxaTue — HarpeBaHue — OXJaXKIEHHE

2) HarpeBaHHe — pacIIMpPEHHUE IIPH IOCTOSIHHON TeMIIepaType — CkaTue
3) oxnaxAeHHe — pacLIMpeHHe [IPU IOCTOSHHOM TeMIepaType — CxKaTHe
4) pacmmpeHne — HarpeBaHHe — OXJIAXKACHUE
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Yacrtp 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
00ROIHUMEIbHBIX __cumeonos. Kaxcoywo wyugpy nuwmume 6 omoenvHoil
KJlIemoUKe 6 COOMEemcmeun ¢ NPpUBeOEHHvIMU 6 O1aHKe 00pasyamu.

I'py3 m300pax€HHOTO HA PUCYHKE NPYKUHHOTO MAsTHHKA

B nunuHIpuyueckoM cocyjie MoJ MOPLIHEM HAaXOIUTCS Ias.
IMopiens MOXeT mepemeniaThes B cocyne 0e3 Tpenus. Ha
JHE COCyJa JIKUT CTalbHOI Iapuk (cM. pUCYHOK). a3
HarpeBaroT. Kak W3MEHHMTCS B pe3ylbTaTe 3TOr0 00BEM
rasa, ero JaBJICHUE U AeiiCTBYyIOLIasl Ha MIapUK apXUMel0Ba
cuna’?

JUtd KaxJoi BEIMYHHBI ONpPENENHTEe COOTBETCTBYIOLIMIT

XapakTep H3MCHEeHHS:

1) yBenmuuTCst
2) yMEHBIIHUTCS
3) He u3MEeHHuTCS

SanummTe B TaOauLy BBHIOpaHHBIC MUGPHI I KaXI0H (DU3HMIECKON BETHYMHBI.
ITudpsl B 0TBETE MOTYT HOBTOPSTHCA.

O0bém raza JaBnenue raza ApxumenoBa cuia
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Ha pucynke u3oOpakeHa nuarpamma 4eThIpEX P

COBepIIaeT rapMOHUYECKHE KoJIeOaHus MKy TOUKaMu 1
n 3. Kak MeHsercss NOTEHLUANIbHAs SHEPIUsl IMpPYKUHbI
MasTHUKA, KHHETHUYECKass HHEPrus Ipy3a U KECTKOCTb
[PYKUHBI [IPU JABWKEHUM TPy3a MasTHUKA OT TO4YkM 1 k Touke 27 Jlnd xaxnoi
BEJIMUMHBI ONPEEIUTE COOTBETCTBYIOLIUI XapaKTep €€ H3MEHEHMUS:

1) yBemuuuBaeTcs
2) yMeHbILIaeTCs
3) He u3MeHseTcs

3anmumure B Tabauily BbIOpaHHBIE HUQPBI IS KaKA0H (PU3NYECKOW BEIUYHHBI.
Lucdhpel B OTBETE MOTYT HOBTOPSITHCS.

TToTeHnanbHas ..
Kunernueckas KéctkocTh
HEPIHIL HIPYKHHBT SHEprus rpysa NPy >KUHBI
MasiTHUKA P Py py

MOCJIEOBATENLHLIX ~ M3MEHEHMH  COCTOSIHMS
2 MOJIb WIeanbHOro ra3za. Kakue mporecch
CBSI3aHBI  C  HAWMEHBIINM  ITOJIOKUTEIHLHEIM
3HauYeHHEeM paboThl ra3a ©  HauOOJBIINM
MOJIOKUTEIBHBIM 3HaUCHHEM pabOThl BHEIIHHX
cun?

YCTaHOBUTE COOTBETCTBHE MEXKIY TaKUMH 0 %
MpollecCaMd M HOMEpaMH  TPOLIECCOB  Ha
Jarpamme.

K xaxmoi mo3unuM mepBoro crondia moAdepuTe COOTBETCTBYIOIILYIO MO3HIHIO
BTOPOrO U 3alUIINTe B TaOAMIly BHIOpaHHbIE LUMPHI MOJ COOTBETCTBYIOLIMMHU
OyKBaMH.

ITPOLIECCBHI HOMEPA TTPOLIECCOB
A) pabota rasa nojoXKuTelIbHa U MUHHMAJbHA 11
b) paboTa BHENTHUX CHII IOTOXKUTENIbHA 2) 2
1 MaKCHUMaJlbHa 3) 3
4) 4
A b

OrtBerT:
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Ha HenomewkHOM mpoBOIALIEM YEAMHEHHOM
KOHyce BbICOTOM H W paanycoM OCHOBaHHMS

H
= > Haxogures 3apsan Q. Touka O — ueHTp

ocHOBaHus KoHyca, OA=0OC=2R, OB=R,
yron AOC npsimoii, otpeskn O4 u OC nexar
B IUIOCKOCTH  OCHOBaHMs KOHyca. Moxyib
HanpsHKEHHOCTH  DJIEKTPOCTATUYECKOTO OIS
sapsima O B Touke C paBeH E.. Uemy paBeH
MOZYTb HANpsHKEHHOCTH 3JIEKTPOCTATHIECKOTO
nosst 3apsiga QO B Touke 4 1 Touke B?
YcTaHOBUTE COOTBETCTBUE MEXKY (PU3NUCCKUMHU BEIUYMHAMH U UX 3HAYCHHUSAMH.
K xaxmoll mosuuuy HepBOro cTojidua MmoJdepuTe COOTBETCTBYIOUIYIO MO3HUIUIO
BTOPOTO M 3allUIINTEe B TAONUIy BHIOpaHHBIE IU(PHI M0 COOTBETCTBYIOLIUMHU
OykBamH.

OU3NYECKUE BEJIMUYNHBI X 3HAYEHUA
A) MOIyJb HANPKEHHOCTH 3IIEKTPOCTATUYECKOrO 1) 0
0JIs1 KOHyCa B TOuke 4 2) Ec
B) MOIynb HanpsHKEHHOCTH DIIEKTPOCTATUYECKOTO 3) 2E¢
0JIsl KOHyca B TOUKe B 4) 4Ec
A b

OrtBer:
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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.

MUMO OCTAHOBKH 110 MPSIMOM yJIHIIE MPOE3kKAET IPy30BUK €O CKOpocThio 10 M/c.

A23

A25

UYepes 5cC OT OCTAaHOBKM BJIOIOHKY TIPY30BHKY OTBE3KAET MOTOLMKIIKCT,
JIBUKYLIMHCS C NMOCTOSHHBIM YCKOPEHHEM, M JOTOHAET TPY30BHK HA PacCTOSAHUU
150 M ot ocTanoBKH. UeMy paBHO YCKOpEHHUE MOTOLIUKIIA?

1) 2 m/c? 2) 1 m/c? 3) 4 m/c? 4) 3 m/c?
C wugeanbHBIM Ta3oM IPOMCXOAUT L
LIUKJINYECKHH IIpolecc, auarpaMma p,xlla
p—V Kotoporo ImpexacraBieHa Ha 200
pucynke. Hawmamsmas Ttemmeparypa,
JlocTUraeMasi ra3oM B 3TOM IIpoliecce, 100
coctasimsier 300 K.  Ompenenure
KOJIMYECTBO BEIECTBA HTOTO rasa.
0 1 2 3 4 V,n
1) 0,36 mons 2) 0,18 mons 3) 0,12 mons 4) 0,24 monn

B opHOponHOM TrOpHU3OHTaJBHOM MarHuTHoM mnone c¢ uHgyknued 0,01 Tn
HaXOOUTCS MPSAMOJMHEHHBIM IPOBOJHHMK, PACIOJIOKEHHBII B TOPU30HTAIbHON
IJIOCKOCTU TMEPHEeHIUKYJSIPHO JHHHUSIM HHAyKuud mond. Kakoil Tok criemyer
MPOMYCTUTH TI0 MPOBOJHUKY, YTOOBI CHJIa AMIlepa YpaBHOBECHIIA CHITY TSDKECTH?
Macca eguauIB! ATUHE poBoaanka 0,01 kr/m.

1) 10A 2) 5A 3) 7A 4) 20A

IMTotox ¢oroHOB BHIOMBAEcT U3 MeTa/uia ¢ paboToil BeIxona 5 3B (OTO31EKTPOHBL.
Oneprusi ¢oroHoB B 1,5 pa3a Oonblie MakCHUMalbHOM KHHETHYECKOW SHEPruu

(OTODIIEKTPOHOB. KakoBa MaKCHUMaNbHast KHHeTHYecKast SHEPIUs
(hoTO3NIEKTPOHOB?
1) 53B 2) 153B 3) 30-B 4) 10-B




EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

Ilonnoe pewenue 3a0au C1-C6 neooxooumo 3anucams ¢ o1anke omeenog No 2.
Ilpu opopmnenuu pewrenus ¢ o1anke omeemos Ne 2 sanunuiume cHa4ana Homep
3a0anun (Cl, C2 u m.o.), a 3amem peuwieHue cOOmeemMcmeyouiell 3a0ayu.
Omeemul 3anucwléaiime 46mKo U pazoopuueo.

K xomnebGatenpHOMY KOHTYpY IOACOEIMHIUIM WCTOYHUK TOKa, Ha KIEMMax
KOTOpOT'0 HaNps’KEHHE TAPMOHUYECKH MEHSAETCS C YaCTOTOM V.

OnekrpoéMkocTs C KOHIEHCATOpa KOIE0ATENbHOTO KOHTYpa MOXKHO IUIABHO
MEHATh OT MUHUMANbHOrO 3HaueHuss Cp;, M0 MaKCUMATBHOTO Ciay, @
I/lH[lyKTI/IBHOCTb ero KaTy]_l_lKl/I IIOCTOsIHHA.

VY4YeHUK TNOCTENEHHO YBEIMYUBAI EMKOCTh KOHJEHCATOpa OT MHHHMAIBHOTO
3HAYEHHS JI0 MAKCHMAaJIbHOTO U OOHAPYIKHII, YTO aMILTUTY/Ia CUJIbI TOKA B KOHTYPE
Bc€ Bpemsi Bo3pactana. Omnupasch Ha CBOM 3HAHHUS 10 AJICKTPOJIMHAMUKE,
OOBSICHUTE HAOIO/ICHHSI YUCHUKA.

Ilonnoe npasunshnoe pewenue Kadxcoou uz 3aoau C2—C6 0onxicno codepicamsp
3aKOHbL U POpMYTbl, NPUMEHEHUE KOMOPBIX He0OX00UMO U OOCIAMOYHO 011
pewienua 3adauu, a maxyice mMamemamuyecKue npeodpaz06anusn, pacuémol ¢
YUCIEHHBIM  OMEEMOM U NpU HEOOX0OUMOCHU PUCYHOK, ROACHAIOWUI
Ppewienue.

IIpubop wHaGmoneHUST OOHAPYKWII JICTSAIIUAN ~. TpuGo

CHapsil ¥ 3aMKCHPOBAJl €r0 FOPU30HTAIBHYIO A proop
T A \ HaOJIIONEHUS

KOOpAMHATY X; M BbICOTY h;=1655M Han 1 \

3emnéit (cMm. pucyHok). Uepes 3 ¢ cHaps ynan ] \

Ha 3eMII0 W B30pBaICI Ha PACCTOSHHU X

/=1700 M ot M™ecta ero oOHapyXeHUS.

W3BecTHO, 4TO CHAPSIIBI JAaHHOTO THIIA BBUIETAIOT U3 CTBOJIA ITIIKH CO CKOPOCTHIO
800 m/c. Ha xakoM paccTOSHHHM OT TOYKH B3pBIBa CHapsja HaXOAWIACH ITyIIKa,
€CIIi CYHWTaTh, YTO COMpPOTHBIEHHE BO3ayXa MpeHeOpexxnmo mand? Ilymka u
MECTO B3pbIBa HAXOAATCA Ha O}lHOﬁ TOPU30OHTAJIH.

© 2013 depepanbHas cnyx6a no Hagsopy B cepe obpa3oBaHus v Hayku Poccuiickoi Peaepauumn
KonupoBaHue He ponyckaeTtcs

Han ogHOaTOMHBIM HJI€alIbHBIM T'a30M TIIPOBOAUTCA D,
(

LIUKIMYECKUI TpOIecc, MOKa3aHHBIM Ha PHCYHKE.

Ha ywactke 1-2 ra3 coBepmaer paborty 2

A, =1000 Ix. VYuactok 3-1 — anguabara.

KosuuecTBo TEmIOTH, OTHAHHOE Ia30M 3a LHUKI ]

XOJIOIUIIBHUKY, paBHO |Oxonl = 3370 Jx. pof-— -

KonmnuecTtBo BemiecTBa rasa B XOA€ Ipolecca He o

Mmensercs. Haiinure paGoty |43| BHEIIHMX cHI Ha o 3

ajmabare. i : N
0 Vo 2V, V

Hon yckopsiercs B 3JEKTPUYECKOM II0JIe NOXOXO)

C Pa3HOCTBIO TIOTEHIIMAIOB U = 10 kB —:>® ®06

W [IONATACT B OJIHOPOJIHOE MArHHTHOE IOIe l U&J'

MEPICHUKYIISIPHO K BEKTOPY €ro HHAYKIUU B Hcrounux T © ®§®

(cM. pucyHOK). Pagnyc TpaekTopuu IBYKEHUS HOHOB
MOHA B MarHuTHoOM mnosie R = 0,2 M, MOJy/b MHAYKIIMM MAarHUTHOTO HOJIA PaBeH

m
0,5 Tn. Ompenenure OTHOLIEHWE MACChl HOHA K €r0 3JIEKTPUYECKOMY 3apsiiy —.
q

Kunernueckoit 3Hepr1/1e171 HOHa NIpU €ro BbUICTE U3 UCTOYHHKA HpeHereFI/ITe.

3aMKHYTBIH KOHTYp IUIOIIAABIO0 S M3 TOHKOH IPOBOJIOKM MOMEIIEH B MarHUTHOE
none. IIIOCKOCTh KOHTypa MEepIeHIUKYISIpHa BEKTOPY MArHUTHON WHIYKIHUH
noisi. B KOHType BO3HHKAIOT KOJNEOAHWS TOKa C aMIDIUTYIOH iy =35 MA, eciu
MarHuTHass MHIYKLUS TOJS MEHSETCS C TEUYCHHEM BPEMEHH B COOTBETCTBHH C
dopmymoit  B=acos(bf), tme a=610"T1, b=3500c¢". Diekrpmueckoe
comportuBienue koutypa R = 1,2 Om. YUemy paBHa ruromanb KOHTypa?

Meramnnyeckas IiIacTUHa 00JIydaeTcsi CBETOM YacTOTOH V = 1,6:10" T'u. Pa6ora
BBIXO/Ia 3JIEKTPOHOB M3 JAaHHOIO MeTaula paBHa 3,7 3B. Breuerarommue wu3
IUIACTHHBI (DOTOINIEKTPOHBl IONAJAIOT B OJHOPOAHOE DJIIEKTPUUECKOE IIOJe
Hanpspk€HHOCTBI0 130 B/M, mpuuéM BeKTOp HampsHKEHHOCTH E HalpaBJIeH K
IUIACTHHE  MNEepHeHIUKYJIsApHO €€ moBepxHocTu. KakoBa  MakcuMaibHas
KUHETHYeCcKas SHeprus (OTOINEKTPOHOB Ha paccTossHUH 10 ¢M OT IUIaCTHHBI?
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