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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




EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 2/7

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.

JlBa aBTOMOOWIISI IBHXKYTCS HO IIPSIMOMY [IOCCE: IIEPBBIA CO CKOPOCTBIO D,
BTOPOM CO CKOPOCTBIO —4 U OTHOCHTENBHO Iocce. CKOPOCTh MEePBOro aBTOMOOMIIS
OTHOCHTEJIFHO BTOPOT'O paBHA

1) =50
2) 50
3) 30
4) 30

Touxa IBUKETCS MO OKPYKHOCTH paguycoM R co ckopocThio . Ecnu cxopocTs
YMEHBIIUTh B 2 pa3a, a pajuyc OKPYKHOCTH YBEJIMYUTb B 2 pasza, TO
IEHTPOCTPEMUTEIEHOE YCKOPEHHE TOYKH

1) HE U3MEHHUTCSA

2) yBeIM4HTCA B 2 paza
3) ymeHpmmuTCs B 8 pas
4) yMEHBIIMTCA B 2 pasa

K cucreme u3 xyOuka maccod 1kr m aByx ks v
HPYXUH IpUIIOKEHA HOCTOSIHHAS 7. AW
ropusoHTaNbHAs cuma F (CM. DHCYHOK). 7 7 7
Cucrema  mokourcs. Mexay — KyOHKoM

U onopoi TpeHus HeT. JleBblif kpail mepBOi HpPYKMHBI NPUKPEIIEH K CTEHKE.
VanuHeHue nepBoil NpyXHHbBI paBHO 2 cM. BTopas mpy»xuHa pacTsHyTa Ha 3 cM.
XKécrrocth nepsoii npyxunsl k; = 600 H/m. JKE€cTkocTh BTOPOIi PYKUHBI paBHA

1) 400 H/m 2) 300 H/m 3) 600 H/m 4) 900 H/m

Teno mBwxercs mo mnpsmoi. Ilom gmeidictBuem moctosiHHOW cwrel 40 H,
HaNpaBJICHHON BIONb 3TOH NPSAMOM, MMITYJIbC Tesa yMeHpHiwics oT 200 Kr-m/c
10 120 kr-m/c. [1jist 3T0ro norpe6oBanoch

1) 1c 2) 2¢ 3) 3¢ 4) 4c
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I'py3 OpomeH mox yraoM K  TOPH30HTY

<

(cm.  pucyHok). Kakoit rpaduk m300paxaer 0
3aBHCHMOCTb ITIOJIHOH MEXaHW4YeCcKoH sHeprud E
rpy3a or BpemeHn? CONpOTHBICHHEM BO3IyXa H
npeHedpeysb. h
) g 3) E

0 1 0 t
2y E 4 E

0 t 0 t

AxBapuyM, H300paXEHHBII Ha pHCYHKE, JTOBEPXY
HANOJIHWIN Bojoi. HalnwTe naBiaeHHE BOABLI HA JHO
akBapuyMma. [I1oTHOCTH BOIBI paBHa p. ATMocdepHoe
JIaBJICHUE HE YYUTHIBATD.

2a

2a

1) Pga 2) 2pga3 4) 2pga

AGcomoTHas TemIrieparypa HACAIbHOrO rasa B COCyJe CHHU3MIAch B 2,5 pasa,
a JTaBJICHHE BO3POCIIO MPH 3TOM B 5 pa3. Kak nu3MeHunnacy KOHIECHTPAIHMS MOJICKYJT
rasza?

1) ymeHnbmmnacek B 12,5 pasa
2) yBemuymiack B 2 pasa

3) YMEHbIIMJIACh B 2 pasa

4) yBennuuaack B 12,5 paza
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PazorpeTyro kon0y IUIOTHO 3aKpbUIM MPOOKOH M OCTAaBUIM OCThIBaTh. Kakoe u3
NpUBEAEHHBIX HMXKE YpPaBHEHMH TOYHEE BCEro  OIHUCHIBAET  IPOIIECC,
MPOUCXOISIIUI IPU 3TOM C BO3IyXOM B KOJOe?

D T p= const

T
2) —= const
p
r_ const
3) %
4) V-p= const

B xanopumetp ¢ ropsueil Bogoi NOrpy3uin aTrOMUHUEBBIH HUIHHAP, B3ATHIA IPU
KOMHaTHOM Temmeparype. B pesymprate B KaJOpuMeTpe YCTaHOBHJIACh
temneparypa 60°C. Ecimm BMmecTo allOMUHHEBOIO MHWJIMHAPA OIMYCTUTH
B KQJIOPUMETP MEIHbIH LIMIMHAP TAaKOW K€ Macchl NP KOMHATHOH TemIiiepatype,
TO KOHEYHAas TeMIlepaTypa B KaJopumerpe Oyner

1) Boime 60 °C

2) umxke 60 °C

3) 60°C

4) 3aBHCETh OT OTHOIUEHUS MACChl BOJIBI U IWIMHIPOB M B JNaHHOM Cllydyae HE
o 1aéTcsl HUKAKOW OI[CHKE

Kakoe(-1e) U3 NpuUBEIEHHBIX YTBEPKACHUI BepHO(-bI)?

A. [lonoxuTenpbHOE  KOJIMYECTBO  TEIJIOTHI  CAMOIPOU3BOJIBHO HE  MOJMKET
HePEeXOAUTh OT OoJIee XOIOJHOTO Tella K 00j1ee HarpeToMy.

b. Henb3d co3paTth IMKIMYECKUH TEIUIOBOM ABMIaTellb, ¢ IOMOIIBIO KOTOPOIO
MOJKHO DHEPrHI0, HOJYyYEHHYIO OT HarpeBarelsi, IIOJIHOCTbIO IIPEBPATUTH
B MEXaHUYECKYIO PaboTy.

1) Tomeko A
2) Tonbko b
3) uA,ub
4) Hu A, nu b
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Ha pucyake wn300paskeHBl JBa OIMHAKOBBIX - -

QJIEKTPOMETpa,  LIAphl  KOTOPBIX  3apsDKCHBI

OTpPHIIATENHHO. Ectu  mapel  COeIMHHTH
TPOBOJIOKO#, TO MOKA3aHUSA 06OMX NEKTPOMETPOB 3 3
2
1) He H3MEHsTCS 1 1
A b

2) craHyT paBHbeIMH 0
3) CTaHyT paBHBIMH 2
4) cranyT paBHbIMHM 1

VYuactok nenu COCTOUT us3 ABYX noCJICA0BaATCIIbHO COCHI/IHéHHLIX
HUIHHAPUYECKUX MPOBOJAHUKOB, CONPOTUBJICHUE IIEPBOTO0 U3 KOTOPBIX pPaBHO R,
a BTOpPOro — 2R. Kak u3MeHHTCS 06H.[6€ COIIPOTHUBJICHUE I3TOI'0 Yy4YacTKa, €CIIN
YACIBbHOE  CONPOTUBJIECHHE W IUIOINAAb  IMOIEPEYHOr0 CEUYCHUA  IIEPBOIO
MNPOBOJHMKA YMCHBIIUTDH B,E[BOC?

1) YMEHBLIUTCS BABOE

2) YBEIMYHUTCS BIBOE

3) YMCHBIIUTCS BYCTBEPO
4) HE U3MCHUTCS

DNeKTpOH €  HMEeT CKOpPOCTh U,  HAalpaBJICHHYIO I
e

TOPU30HTAIbHO BAOJb HPSIMOrO JUIMHHOTO HPOBOJHUKA o

¢ ToxkoM [ (cM. pucyHok). Kyna HampasieHa aeiicTByromas Ha v

anekTpoH cuna Jloperna F?

1) BepPTHKATLHO BHU3 B IIIOCKOCTH PHCYHKA |

2) BEpPTUKAJIBHO BBEPX B INIOCKOCTH PHUCYHKA T

3) NepHeHIUKYIAPHO INIOCKOCTH PHCYHKA K HaMm O
4) TrOpHU30HTAIBLHO BIPABO B IUIOCKOCTH PUCYHKA —>

Kak wu3MeHHTCS MepuoJi COOCTBEHHBIX 3JEKTPOMArHUTHBIX
KoJIeOaHHW B KOHTYpe (CM. PHCYHOK), eciii Kitou K mepesectu
W3 10JIOXKEHHUs 1 B rosioxenue 27

1) yMeHbIIHTCA B 2 paza
2) yBeIMYMTCS B 4 pasa
3) yBenuuMrCd B 2 pasa
4) yMmeHbIIUTCA B 4 pasa
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Ha pucynke mnoka3aH XOJ CBETOBOIO Jyda CKBO3b CTCKJISHHYIO IIPH3MY,
HaXOMSIIYIOCS B BO3YyXE.

Ecnu Touka O — 1eHTp OKpYy’KHOCTH, TO IIOKa3aTesb MPEJIOMIICHHUS CTEKIIa 71 PaBEeH

CD AO AB OB
DT ) 3 b 4 op

B kiaccnueckoM ombiTe IOHra mo audpakuuy myvdok
CBeTa, NPOIISNIINA dYepe3 Yy3Koe OTBepCTHE A,
ocsentaer otBepcTHsi B u C, 32 KOTOPBHIMH Ha 3KpaHe
BO3HMKAaeT  WHTeppEepeHINOHHAs  KapTHHa  (CM.
PHUCYHOK).

Ecau yMeHbUIINTH pacCcTOsIHUE d BIIBOE, TO

1) uHTepdepeHnnOHHas KapTHHA CMECTHTCS 10 SKpaHy BIIPaBO, COXPAHHMB CBOM
BUJL

2) wuHTepdepeHnnOHHAs KapTHHA HE H3MEHHUTCS

3) paccTosHHE MEXIy UHTEP(PEPEHIMOHHBIMU MOJOCAMH YBEIUYUTCS

4) paccTosiHie MexX Ty HHTephEPEeHIIHOHHBIMH TT0JI0CAMU YMEHBIIUTCS

3Hepms{ E] (bOTOHa B TIEPBOM IIYYKE MOHOXPOMATHYECKOI'0 CBE€Ta B 2 pasa
MCHBIIC SHEPIUU E2 (I)OTOHa BO BTOPOM IYYKE. OTHOIIICHHE JJIMH BOJIH CBCTa
)"l

B IIEPBOM U BTOPOM ITIy4KaX =— PaBHO

Ay

1 2) 2 3) 2 4)

N | =
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Ha pucynke mnpuBenéH coekTp M
MOTJIOLIEHUsI HEM3BECTHOTO rasa g
u CIEKTPbI TIOTJIOLICHUS
aTOMapHbIX IapoB  W3BECTHBIX N
emMenToB. Ilo Buay crekTpos
MOXHO YTBEpIKIATD, 4TO ras
HEM3BECTHBI  ra3  COJEPIKUT
aTOMBI K

1) asora (N), maraus (Mg) u Ipyrux 31eMeHToB, Ho He Kanus (K)
2) Toubko azora (N) n kanus (K)

3) Ttonbko mMaraug (Mg) u asota (N)

4) wmaraus (Mg), kamus (K) i asora (N)

B pesynbTare peakiuu neneHus ypaHa TeIIOBEIMU HEUTpOHAMH KpoMe HEHTPOHOB

u aaep TSOKENBIX  AJIEMEHTOB HUCITyCKarOTCA Y-KBAaHTbI B COOTBECTCTBUU C

ypaBHeHHEM hn+ 33U —— YZ+ 3Zr +5yn+ 6y. Ilpu stoM obpasyercs sapo

YZ. Yro 310 32 51p0?
1) Blce
2) B'Te
3) §'ce
4) YTe
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VYueHuxk u3Mepssl CHIy TSDKECTH, JAedcTByromyro Ha r1py3. Ilokaszanus

A21

JUHaMOMeTpa npuBeaeHsl Ha (ororpadun. IlorpemHocTs U3MEpeHns paBHa LICHE
JIeJIEHUs] TUHAMOMETpA.

' 5H

NN

I )

), T

I

)

|11

n
(3]

3

|

B xakom CJlydac 1noKa3aHus JUHaAaMOMETpa 3aIliuCaHbl BepHO?
1) 2,0£0,1)H

2) 2,0+02)H

3) (2,0£0,5H

4) (2,0£0,01)H

Ha pucynke mnpuBefeHb!l TpadUKu 3aBUCHUMOCTH X, M,

KOOpAMHAT OT BpeMEHH [uid IByX Tenl: A u B, 30

JOBIDKYLIMXCS O MOPSAMOH, BIOIb KOTOPOH

1 HampasieHa ocb Ox. 20 A

Bribepure BepHOe(-bIe) yTBepkaeHue(-1) 10 BT 1

0 XapakTepe ABHKEHUS TeJl. 0 N >
A.Otr MoMmeHnra ¢t = 0 O OCTAaHOBKM Telo B 10 7 2**4‘1”6”8 \ t,c
MIPOJIENANIO My Th, PABHEIH 25 M. B }

b. B MoMeHT BpemeHH, paBHblid 2 ¢, Tenna A u B 20
BCTPETHIIHCH.

1) TomBKO A 2) Tonbko b 3) uA,ub 4) su A, mu b
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Yactp 2

Omeemom Kk 3a0anuam 3mou wacmu (BI1-B4) saensemcsa nocnedosamenbnocms
uugp. Bruwume omeemsl chauana ¢ mexcm padomovt, a 3amem nepeHecune
ux ¢ onank omeemoe Ne 1 cnpasa om Homepa coomeemcmeyouezo 3a0aHus,
HAYUHAA ¢ NePeoil KIemouKu, 0e3 3anamolx, HpoOe10e U _KaAKUX-iuoo
donoaHumebHblx __cumeonos. Kaxcoywo uyugdpy nuwmume 6 omoenvhou
KJ1emouKe 6 COOMBEMCMEUN ¢ NPUBCOSHHBIMU 6 OIAHKe 00pasyamu.

MaccuBHblii  Ipy3, TNOABELIEHHbIM K MOTOJIKY Ha IPy)XUHE, COBEpILIAET

BepTHUKaIIbHbIE CBOOOHbIE KoneOanus. [IpyxuHa Bc€ BpeMst 0cTa&Tcsl pacTSHyTOM.
Kaxk Benér cebs moTeHIMalbHAs SHEPIUsl IPYKUHbI, KUHETHYECKas SHEPrus rpysa,
€ro TMOTEHIMallbHas DJHEPIUs B IOJIE TKECTH, KOTJa TIPy3 IBMIKETCS BBEPX
K IIOJIOXKEHUIO paBHOBeCHUs?

JI1s1 KasKk10# BEJIMYMHBI ONPEJIENIUTE COOTBETCTBYIOIIUI XapaKTep N3MEHEHHU:

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHsercs

3anuiuTe B TaOOMIy BHIOpaHHbIE HUMPBI U KKIOH (DH3UYECKOH BEIUYHHBL.
[udps! B 0TBETE MOT'YT ITOBTOPSITHCS.

IToTeHnmnansHas
3HEPrus rpysa
B I10JI€ TSHKECTH

IorenuunanbHas Kunernyeckas
SHEPrust MpyKUHbI DHEPrus rpysa

IIpoToH B OXHOPOTHOM MATHHTHOM IIONIE€ IBIDKETCA MO OKPYXKHOCTH. UTOOBI
B OTOM TIIOJ€ [BHTalach MO OKPYKHOCTH C TOH )€ CKOPOCTBIO 0-YacTHIIA,
IIEHTPOCTPEMUTENIBHOE ~ YCKOPEHHE, MOAylb cuisl JlopeHma ¥ 3HEprus
0-9aCTHUIIEI II0 CPABHEHHIO C IIPOTOHOM JIOJDKHBI:

1) yBemmuuTHCS

2) YMEHBIIHTHCS

3) He U3MEHUTHCS
3anumuTte B Tabauiy BbIOpaHHBIE UGB I KaxI0H (HU3UIECKOH BETMUYMHBL.
ITucpel B 0TBETE MOT'YT HOBTOPSITHCS.

LentpocrpemurensHoe

yeKOpeHHE Monyne cunbl JlopeHna | DHeprus 4acTHIb]
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B nHauvanbHBIi MOMEHT B coCylae HOJ t,°C D

JErKUM TOPUIHEM HaXOAUTCS TOJIBKO 60

xuakuii 3¢up. Ha pucyHke mnokaszaH B C /\E F
rpagyk 3aBUCHUMOCTH TEMIEpaTypsl ¢ A7 \G
a¢upa OT BpEeMEHH T €ro HarpeBaHUs 20 A

u MOCJIEAYIOIIETO OXJIQXKJICHUSL.

YCTaHOBUTE  COOTBETCTBHE  MEKAY 0 T

IpoleccaMy, MPOUCXOMAIUMHU ¢ 3QUpPOM, M ydacTKamu rpaduka. K xaxmgoit
MO3HLUK TIEPBOrO CTOJIONA IOAOEPUTE COOTBETCTBYIOILYIO MO3UIMIO BTOPOTrO H
3aNHIINTE B TAOJHIY BHIOpaHHBIC U(PEI O COOTBETCTBYIONINMH OyKBaMH.

I[MPOIIECCHI YYACTKU T'PADUKA
A) HarpeBaHHe napos 3¢dupa 1) BC
B) KoHzaeHcanus spupa 2) CD
3) DE
4) EF
A b

OT1BeT:

Teno, GpomeHHOe C TOPH30HTAIBHOI MMOBEPXHOCTH CO CKOPOCTBIO U MOJ YTIIOM 0
K TOPH30HTY, B TEUYEHHME ! CEKyHJ IIOAHMMAaeTcs HaJ TOPH30HTOM, a 3aTeM
CHIDKAETCS U IaJaeT Ha PacCTOSIHUM § OT TOUKU Opocka. COIpoTHBIEHHE BO3AyXa
IpeHeOpexuMo Maio.

YcTaHOBUTE COOTBETCTBHE MEXAY (U3HMUECKUMU BeMMYMHAMH U (QopMyamHu, IO
KOTOPBIM MX MOXKHO PacCUHUTATh.

K xaxpod mo3uuuu HepBOro crojidla MmoadepuTe COOTBETICTBYIOUIYIO MO3ULIUIO
BTOPOT'O U 3aIMIINTE B TaOAUILYy BEIOpaHHbIE HU(PHI.

OU3NYECKUE BEJIMYMHBI OOPMYVYIJIbI
A) Bpems noabEMa ¢ Ha MAaKCUMAJIBHYIO BBICOTY 1) ¢2gin2q
b) paccrosiHHE s OT TOYKM OpOCKa 1O TOUYKH 2g
nageHus )
2) vcos’a
4
3) vsin2a
g
4) wvsina

OrtBer:
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Yactp 3

3aoanusn wacmu 3 npeocmasnaom cooou 3adauu. Pexomenoyemcsn 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
6v10pannoz2o Bamu omeema.

CHapsin Maccoif 2 Kr, JETAIUI ¢ HEKOTOPOH CKOPOCTBIO, pa3phIBacTCs Ha JABa

A24

ockouka. [TepBblil 0CKOIOK Maccoi 1 Kr ietut moa yriom 90° K nepBoHaYaIbHOMY
HarnpasieHuio co ckopoctbio 300 M/c. CkopocTh BTOpOro ockosnka pasaa 500 m/c.
Haiitu ckopocts cHapsiia.

1) 100 m/c
2) 300 m/c
3) 400 m/c
4) 200 m/c

Ha Breicote 200 kM Temmeparypa Bo3myxa 7 cocraBiser npumepro 1200 K,
~10 3 .
a moTHocTh 3-107 " kr/m”. OlleHUTE aBJIeHHE BO3yXa Ha ATOH BBICOTE.

1) 10°Ta
2) 1,38-10° Ta
3) 8,31:10° Ia
4) 10" a

B 3amrpuxoBaHHOW 00JIaCTH Ha pPHUCYHKE
JIeHCTBYeT OAHOPOJHOE MAarHuUTHOE IIOJIE,

(3
5
HAIMpPaBICHHOE MEePICHIUKYLIPHO I : !
IUIOCKOCTH pHUCYHKa. ITpoBoasIyto O 04 ' —
KBaJIpaTHYyI0O ~ paMKy,  CONPOTHBJICHHE b I

kotopoir 10 OM u mmmHa croponsl 10 cMm,
MepeMenIaloT B IUIOCKOCTH PHCYHKA B 3TOM
[oj€ IOCTYNaTeIbHO CO CKopocThio V=1M/c. [lpu mnepeceueHuu pamKon

IPaHUIBI MATHUTHOTO TI0JIS1 B PaMKE BO3HHMKAET MHIYKLIHMOHHBIH TOK, CO3JArONIMH
TOpMO3sIIyIo cuity Ammepa F =107 H. UeMy paBeH MOIyNb BEKTOPA HHIYKIMHU
MarHuTHOrO 1o B?

1) 1Tn 2) 5Tn 3) 0,1 Tn 4) 0,01 Tx




A25

EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

B cocyne Haxomutcs paspexeHHbI aToMmMapHbIl BOmOpoA. ATOM BOAOpOIA
B OCHOBHOM coctosiHuu (E; =-13,6 3B) mnornomaer ¢oToH ¥ HOHH3YETCs.
SHCKTpOH, BBUIETEBIIMI M3 aToMa B pe3yabTaTe MOHU3AIUHN, ABUKETCA BAAIA OT
aapa co ckopocTbio ¥ = 1000 km/c. KakoBa uactora mnorioméHHoro ¢ortoHa?
DHeprueii TeIoBOro IBMKEHHUS aTOMOB BOJIOPO/ia IpeHEeOpeyb.

1) 4,7-10° I'm
2) 4,0-10° I'y
3) 6,6:10° I'm
4) 3,3-10"° '

Ilonnoe pewsenue 3a0au CI-C6 neodxooumo 3anucams ¢ d1anke omeemog No 2.
IIpu opopmnenuu pewenusn ¢ dranke omeemog Ne 2 3anuwiume chauana nomep
3a0anuna (Cl, C2 u m.o.), a 3amem peuwieHue coOmeemcmeyouiell 3a0ayu.
Omeembl 3anucvigaiime 4émKo u pazdoopuueo.

B cxeme Ha pucyHke CONpOTHBIEHUE PE3UCTOPA
U TIONHOE COIpPOTHBIEHHE peocTaTa paBHBI R,
OJC Oarapeiiku paBHa FE, e€ BHyTpeHHee
conporuBieHue HuuToxkHO (r = 0). Kak Benmyr
ce0s1 (YBEJIMYMBAIOTCS, YMEHBIIAIOTCS, OCTAIOTCA
IIOCTOSIHHBIMHU) TTOKa3aHUsl MJEaJbHOTO BOJBTMETpa INPH IMEPEeMELICHNH BHKKa
peocraTta U3 KpaiiHero BEpXHEro B KpaiiHee HIKHee 1noyioxxenue? OTBET MOsICHUTE,
yKa3aB, Kakue GU3MYecKre 3aKOHOMEPHOCTH Bl HCI0Ip30BaIN 1 OOBSICHEHHS.

Ilonnoe npasunshnoe pewienue Kadxcoou uz 3aoauy C2—C6 0onxicno codepicamsp
3aKOHbL U (POpMYIbl, NPUMEHEHUE KOMOPBIX He0OX00UMO U OOCIAMOYHO 011
pewienua 3a0auu, a maxyice mMamemamuyeckue npeodpaz06anusn, pacuémol
YUCIEHHBIM  OMEEMOM U NpU  HEOOXOOUMOCHU PUCYHOK, ROACHAIOWUI
Ppewienue.

Ha rnagkoil TOpU3OHTANBHON MOBEPXHOCTU -
CTOJIa TIOKOMTCSI TOpKa C JIByMs BEpLIMHAMH,
BBICOTBI KOTOpBIX h u 4h (cMm. pucyHok). Ha
[IPaBO BepIIMHE TOPKM HaxoIUTCs Iuaiida. h
Macca ropku B 8 pa3 Oonblie Maccel Waosl. Ot /72 777777
HE3HAYMTEJIFHOTO TOJYKA IIai0a M ropka NpUXOIT B JIBH)KEHHE, MIPUYEM IIaiba
JBIKETCS BJICBO, HE OTPBIBASICH OT IJIaJKOM MOBEPXHOCTH T'OPKH, a MOCTYNATEIbHO
JBIDKYIIAsCSl TOPKa HE OTpbIBaeTcs oT croja. Halaure ckopocTs maiiosl Ha j1eBoH
BEpPIINHE TOPKH.

7 4h
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OnuH MoJIb aproHa, HaxoAslluiics B LMIMHApPE Hpu Temmneparype 7, =600K

U JaBICHUH p; =4- 10° Tla, pacimpsieTcsi i OHOBPEMEHHO OXJIAK/IAETCA TaK, 4TO
€ro TeMmIieparypa NpH pPaCIIMPeHHH OOpaTHO NPOIOPIHOHANbHA O00BEMY.
Koneunoe naBmenme rasza p,= 10° [Ta. Kakyro paGoTy CcOBepIIMI TIa3 IpH
pacIIupeHu , eClii OH OTAAJ XOJOIMIBHUKY KOTHYeCTBO TeIUIoTel O =1247 JIxk?

B nemnu, usobpaxénnoii Ha pucynke, DJIC Garapeu C K R

paia 100 B, compoTuBneHHs  pe3UCTOPOB —| I—/

R, =10 Om u R, =6 Om, a  émkoctu c

konjencaropos C; =100 Mx® u C, =60 mxdD. . R, G
B HawanpHOM coctosiHMM Kimod K pa3oMkHYT, —|_

a KOHJICHCATOPHI HE 3apsDKeHEL Yepe3 HEKOTopoe
BpeMs TOCIEC 3aMbIKaHHs KJII0oYa B CHCTEME YCTaHOBUTCS paBHOBecue. Kakyro
paboTy coBepIIaT CTOPOHHHE CHIIBI K MOMEHTY YCTaHOBJICHUS PAaBHOBECHS?

PaBHOOEPEHHBIH NPSIMOYTOJIBHBIA TPEYrOIbHUK

ABC momansio 50 cM’ pacroyiokeH Tmepen B
TOHKOW cOOMparomeil JHH30M Tak, 4TO €ro KaTer
AC nexXUT Ha TIIABHOW ONTHYSCKOW OCH JIMH3BI. I I
®dokycHoe paccrosHue nuH3BI 50 cM. Bepmmna 2F
npsimoro yria C JIeKUT Jalbllie OT [eHTPa JINH3HI,

yeMm BepminHa octporo yria A. PaccrosHume ot

[EHTpa JIMH3BI JI0 TOYKH A paBHO YIBOCHHOMY

(OKyCHOMY paccTOSHUIO JIMH3BI (CM. pucyHOK). IlocTpoiite u300paxkeHue
TpeyrojbHUKA U HAWAUTE TUIOMIAb TOTYYHUBIICHCS (QUTYPHI.

~—

OJNEeKTPOHbI, BBUICTEBIINE B  IOJOXHUTEIBHOM
HanpasiaeHun ocu OX mop neiictBueM cBera C
KaToza ()OTODIEMEHTA, ONAJAI0T B NEKTPHIECKOE
W MarHuTHOE mousisi (cM. pucyHok). Kakoii momkHa
ObITh paboTa BeIX0/1a A C MOBEPXHOCTU (POTOKATO/A,
4TOOBl B MOMEHT MONAJaHUs CaMbIX OBICTPHIX
3JIEKTPOHOB B 00JIaCTh MOJIEH AeHCTBYIONIAs Ha HUX
cuiia OblIa HarpasieHa Baosib ocu OY B MOJIOXKHUTENFHOM Harpasienun? Yacrora
cBera 6,5-10" I';, HAPsDKEHHOCTH MIEKTpHYEcKOro momst 3-10° B/M, MHIyKums
MarauTHOro mons 10° Tow.
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