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Enunblii rocygapcrBennsblii 3x3amen no ®U3UKE
Bapuant Ne 4

I/IHCprKHl/Iﬂ 10 BBINNOJIHECHHUIO paﬁOT])l

Jlis BBITONTHEHMS 3K3aMEHAIMOHHON paboThl 1O (HU3MKE OTBOIMTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 dacteii, Brimoyaromux 39 3ana-
HUH.

Yacts 1 comeprxur 30 3amannii (Al — A30). K xaxmoMy 3a1aHHIO JaeTcs
4 BapmaHTa OTBETA, N3 KOTOPHIX MPABWIBHBINA TOJBKO OJHH.

UYacts 2 comepxut 4 3amanus (Bl — B4), Ha koTopble crneayer naTh Kpat-
ki orBeT. ns 3amanus Bl oTBeT HeoOXoamMmo 3amucath B BHIE Habopa
uudp, a s 3aganuii B2-B4 B Bune uuncna.

Yacts 3 cocrout u3 5 3amanuii (C1 — C5), Ha xoTOpbIe TpebyeTcs AaTh
pasBepHyTHIi 0TBeT. HeoOXxoaumo 3anucaTh 3aKOHBI (PU3UKH, U3 KOTOPBIX BBI-
BOAATCS TpeOyeMble Ui PeLIeHUs 3aa4l COOTHOIICHUSI.

[Tpu BBINONHEHUM 33/1aHUI YACTH 2 3HAY€HHE UCKOMOMN BEIMYHHBI CIEIy-
€T BBIPA3HTh B TEX AMHHULAX (HU3MUCCKUX BEIUYUH, KOTOPBIC YKa3aHbI B YCIIO-
BUU 3a1aHus. Ecnu Takoro ykazaHus HET, TO 3HaU€HHE BEJIIMUMHBI CIEAYyeT 3a-
nicath B MexayHapoanoi cucreme enuuul (CH). Ilpu BerymcieHuu paspe-
LIaeTCs UCIIOJIb30BaTh HEMPOTrPAMMUPYEMBbIH KaJbKyJISATOD.

BHuMaTenpHO npouuTaiTe KaxkJoe 3aJaHue U NpeJlaraéMble BapHaHTHI
OTBETA, €ClIM OHM UMeroTcs. OTBedalTe TONBKO MOCHE TOro, Kak Bbl MOHSIH
BOIIPOC W MPOAHATM3UPOBAIIN BCE BAPHAHTHI OTBETA.

BeimonusiiTe 3a1anus B TOM NOpsiAKE, B KOTOPOM OHHU JaHbl. Eciin kakoe-
TO 33/J1aHME BBI3BIBACT y Bac 3aTpyAHEHHE, IporrycTuTe ero. K npomymeHHbM
3aJaHUSAM MOXHO OyZeT BEpHYTHCS, €CIIM y BaC OCTAHETCS BpeMsl.

3a BBIITOJTHEHHE PA3IMYHbIX 110 CJIOKHOCTH 3aJaHUi TaeTCsl OAWH WK 00-
nee 6amoB. bammsl, momydeHHBIe BaMH 32 BBINOJHEHHBIC 33/IaHUS, CyMMHUDPY-
totcst. [TocTapaiiTeck BBITOTHATH KaK MOXKHO OOJIBIIIE 331aHUH 1 HAOpaTh Hau-
GosbImree KOMMIeCTBO OaIOB.

Kesaem ycnexa!

Hwxe mpuBesieHbI CIIpaBOYHbIE JaHHBIE, KOTOPBIE MOTYT HOHAJOOUThCS
BaM IIPU BBIIIONHEHUU PabOTHI.

I[eCﬂTll'-lHlxle NMPUCTABKHA

Koncmanmut
quUCIIo T

YCKOpEHHE CBOOOJHOTO MaCHHs Ha 3emiie

rpaBUTALMOHHAS TIOCTOSHHAS
ra3oBasi ITIOCTOSTHHAS
nocTtosiHHas bompiMana
MOCTOsIHHAsE ABOTaapo

T=3,14
g =10 m/c’
G=6,710"" H-m¥/xr?
R =18,31 JIx/(monb-K)
k=1,3810"% /K
Np= 6-10% monp !

CKOPOCTB CBETA B BAKyyMe c=3108m/c
9y 2 2
K09 QUIMEHT TPONOPUHOHANTLHOCTH B 3aKoHe Kynona &= P 9-10" Hm"/Kn
T[SO
MOJYITh 3aps/ia 3eKTPOHa (3IeMEHTaPHBIH B
Yt 32p TpoHa ( p e=1.610"° Kn

DIEKTPHYESCKHIA 3apsi)
nocrosinHasg [lnanka

h=6,610"* Ix-c

Coomnouenue mexncoy paznuidHsIMU eOUHUUAMU
0K=-273°C

TeMIepaTypa
aTOMHasi €IMHUIIA MacChl

1 atomHas CWHHUIa MAaCCbl SKBUBAJICHTHA

1 DJICKTPOHBOJIBT

lae

M. = 1,66007 kr

931,5 MaB

1B =1,600" JIx

Macca wacmuy

JNEKTPOHA 9,100 *'kr = 5,500 *a.e m.

MpoTOHA 1,673007% kr = 1,007 a.e M.

HelTpoHa 1,675007 kr = 1,008 a.¢ m.

ITnomnocmo noacosnHedHoro Macia 900 Kr/m°
BOJIBI 1000 kr/m’® ATIOMHHUS 2700 kr/m’®
npeBecHHHI (cocHa) 400 Kr/m’ Kenesa 7800 kr/m’
KepoCcHHa 800 kr/v’ pTYyTH 13600 xr/m’

Yoenvnas mennoemrkocmeo
Bomel  4,2000° Jk/(xrK)
mpaa 22,1007 Dx/(xrE)
xenesa 640 Ix/(xrK)
ceunna 130 Jx/(xrK)
Yoenvnas mennoma
napooOpazoBaHUs BOJIbI
IUTABJICHUS CBUHI[A
TUTABJICHUS JIbJIA

2,300 ° Jix/kr
2,500* Jix/kr
3,300 ° Jik/kr

amomuusg 900 JIk/(xrK)
MeIu 380 Hdox/(xr(K)
qyryHa 500 JIx/(xrK)

Hopmansnvie ycnosusn  nasnenne 10° Ia, Temmeparypa 0°C

Haumeno- | O6o3Haue- MHo:xu- Haunmeno- | O6o3nauve- MHuoxu-
BaHHe HHeE TeJlb BaHHUe HHe Telb
THUra r 10° CaHTH c 10
Mmera M 10° MUJIIA M 10°
KHJIO K 10° MHUKPO MK 10°
T'eKTO r 102 HaHO H 10”°
JIelH i 107! ITUKO I 1072
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Monsapunan macca

asora 280007 kr/MoIb
aprosa 40000 kr/momns
BOZOpOZA 2007 xr/mons
BO3IyXa 29000 kr/momb
renus 40007 kr/monb

KHCJIOpOa 3200 kr/mob
JINTHS 600 kr/mob

MoHbeHa 9600 kr/mMoiB
HEOHa 20007 kr/monb

yriekucrnoro raza 44007 kr/mons
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Yacrp 1

Ilpu evinonnenuu 3aoanuit wacmu 1 ¢ onanke omeemos Ne 1 noo Homepom
ebinoIHsAemozo eamu 3aoanusn (A1 — A30) nocmasvome 3nakK « %) 6 Kiemouke,
HOMeEpP KOMOPOU COOMEEMCMEyen Homepy 8blOPAnHO20 6aMu omeema.

HavanbHasi cKOpOCTb TeNeXKH paBHa 5 M/c. Tenexka HauMHACT ABUTATHCS C
2
yckopenueM 2 m/c”. OnpeaennTe CKOpOCTb TEJICKKH 4epe3 3 C.

1) 2wm/c 2) S5wm/c 3) 6wm/c 4) 11 wm/c

ITon neiictBueM cwiibl TsTH, paBHOW 1000 H, aBTOMOOHIH ABHXKETCS C TIOCTOSTH-
HOH CKOPOCTBIO 72 KM/4. MOIITHOCTH ABHTATENS paBHA

1) 100*Br 2) 200*Br 3) 300*Br 4) 400 Br

Ha neBoM pucyHKe NpenCcTaBIeHb BEKTOPBI CKOPOCTU  §—> 1
M yckopeHus Tena. Kakoil u3 werbipex BekTopoB Ha | Y 2
MPaBOM PHUCYHKE YKa3blBAacT HAIPaBICHHE BEKTOPA e 3
PaBHOICHCTBYIOIIEH BCEX CHJI, NEHCTBYIOIIMX HA 3TO i
TEJIO B MHEPIUATBHBIX CUCTEMax oTcyeTa?

4
1)1 2) 2 3) 3 4) 4

Cuna TpeHus, AeicTBYIONIast Ha CKOJIB3SIIIHE 110 TOPU30HTAILHON 10pOre CaHKU
maccoii 80 kr, paBHa 16 H. KoadhduureHT TpeHUs] CKOJIBKEHUS CTANH 110 JIbIY
paBeH

1) 0,02 2) 0,2 3) 0,5 4) 0,05

JlaBneHune, co3maHHOE BOJOH Ha JHE 03epa TIIyOonHoi 6 M (aTMochepHOe aBite-
HUE HE YUHUTHIBATH), PABHO

1) 6«klla 2) 60 klla 3) 600 klla 4) 6 MIIa

Axkyna, Macca kotopoit 250 Kr, mibIBET co cKopocTbio 4 m/c. Kuneruueckas
SHEPrUs €€ MOCTYNATENIbHOTO JBIKEHUS paBHA

1) 62,5 ik 2) 500 Jix 3) 1000 Jix 4) 2000 Jix
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PaccrosiHEEe OT MCTOYHHKA 3ByKa A0 IMPHEMHHKA paBHO 68 M. 3a Kakoe BpeMs
3BYK IpoiizeT 310 pacctosiHre? CKOpocTh 3ByKa B Bo3ayxe 340 m/c.

1) 02¢ 2) 5c¢ 3) 2¢ 4) 0,5¢

C xakoll MakCUMaJbHOW CKOPOCTBIO MOXET O€30IIaCHO IBHTAThCS aBTOMOOWIIb
0 TOPU3OHTAJIBHOHW JOpOre Ha MOBOPOTE pagmycoM 27 M, eciad KO3 UIIHEHT
TPEHUsI PE3UHBI KOJIEC O MOKPBITHE goporu paseH 0,37

1) 81 wm/c 2) 18,3 m/c 3) 9wm/c 4) 10,8 m/c

3aKpeIUIeHHbIH MPYKUHHBIA IIHCTOJIET CTPENICT BEPTHKAaIbHO BBepx. Kakopa
Macca IyJIM m, €CJIM BBICOTa €€ IOJIbeMa B pe3yJbTaTe BBICTpEa paBHa /i, jKe-
CTKOCTb TIPY>XKMHBI paBHa k, a gedhopMaliist IPYyKHHBI TIepe]] BEICTPEIOM paBHA
Al? TpeHreM 1 Maccoy MPYKUHBI MPeHEeOpedb; cuuTaTh Al<<h.
2 2 2 2
k(Al) k(Al) 2k (Al) k(Al)

1) ——— 2) —— 3) ——— 4) —
)4gh ) gh ) gh )Zgh

l'az B HUIMHAPE NEPEBOAUTCS U3 COCTOAHUSA A B coctosiHue B Tak, 4TO €ro Mac-
Ca IIpru 3TOM HE€ U3MCHSICTCA. HapaMeprI, ONpeACIAOIIUEC COCTOAHUA UACATb-
HOT'O raida, NpuBEICHLI B Ta6nnue:

p, 10°Ta V,10° M T,K
COCTOsIHHE A 4 300
cocrostaue B 4 2 600
BriGepute 4ncio, KOTOpoe ClIeAyeT BHECTH B CBOOOJHYIO KIETKY TAOJHIIBL.
1) 1 2) 2 3) 3 4) 4

Kak nm3MeHHTCS NaBlieHWE Pa3peKCHHOTO Tasa, €CIM IPHU ero HAarpeBaHUH H
CKaTHU CPE/IHSSA SHEPIUs TEIUIOBOTO IBMDKEHHS MOJIEKYJI T'a3a U MX KOHIICHTpa-
1M yBenuyarcs B 2 paza?

1) He u3MeHHTCS

2) yBenuuuTcs B 2 paza
3) yBennuutcs B 8 pa3
4) ysenuuuTcs B 4 pasza



EAvHbIN rocyaapcTBeHHbIN ak3ameH, 2008 r. DUINKA, 11 knacc. 4-3/6

IMayk-cepeOpsiHKa MEIICHHO CITyCKAeTCs Ha JHO PaBHOMEPHO MPOTPETOTO 03e-

Teepnoe teno octeiaer. Ha pucynke mpu- 7, K

Al4

Al5

Al6

pa, Hecsh My BOJIOCKaMH OpIOIIKA My3bIPHKH BO3IyXa Al CBOETO IOABOIHO-
ro xwunuma. [Iporecc, MpoHCXOAAmHUil ¢ BO3AYXOM B Iy3bIpbKax IO Mepe Io-
TPy KEHHMs T1aydKa, OIMCHIBAETCS Y4aCTKOM rpaduka

2) le_\(\ 3) 1}_\(\

BefleH TpaduK 3aBHCHMOCTH TeMmepatrypsl 410
TeJla OT OTIAHHOI'0 UM KOJIMYECTBA TEIJIOTBL.  3g()
Macca Tena 2 Kr. YjenbHas TENIOEMKOCTb
BCIIECTBA 3TOI0 TEjla paBHA

1) 250 Ix/(xrK)
2) 375 IIx/(xrK)
3) 500 Ix/(xrK)
4) 600 Jx/(xrK)

350
320
0

Wpeanenerii ra3 coBeprmn padoty 400 Ik, a ero BHYTPEHHSISI SHEPTUs YBEIU-
ywiiack Ha 200 Ix. B aToM npouecce ra3z

1) momyunn xommuecTBO TemnoTsl 600 x
2) momy4un KoauuecTBo TermnoTsl 200 x
3) otaman konuyecTBO TerIOTH 600 JIx
4) otgan xonuuecTBo TermaoTsl 200 Ix

I'a3 moce0BaTeNbHO TEepemen u3 cocTossHus 1 B8V
cocTosiHue 2, a 3aTeM B cocTosHus 3 u 1. Pabota 1
ra3a u paboTa BHEIIHHUX CHJI OBLIH PaBHBI HYIIIO

4
.N

!

1) nHaygactke 1-—2
2) nHay4actke 2 —3 Lo
3) maywactke 3 —1 0

4) maygactkax 1-2 m 3—1

I S

'

~

IepBblil KOHAEHCATOP eMKOCTHIO 3C MOAKIIIOYEH K HCTOYHUKY Toka ¢ DJIC €, a
BTOpOl — eMKocThi0 C nmofkmodeH k uctouHuky ¢ 3JIC 3 €. OTHoleHne YHep-
THH 3JIEKTPHUYECKOTO IIOJIS TIEPBOTO KOHJIEHCATOpa K PHEPIHH AJIICKTPHIECKOTO
TIOJISI BTOPOTO PaBHO

1 2) 3) 3 4) 9

W |—
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Kak usmenutcs MOIYJb CHUJIbL B3aI/IMO,Z[eI\/’ICTBI/IH ABYX HEOOIBbIINX METaJIHYe-

Al8

A19

CKUX IIAPUKOB OAMHAKOBOTO JUAaMeTpa, MMEIoIuX 3apsaabl g, =+ 3 MxKn u
q>=—5MkKin, ecnu mapsl IpUBECTH B CONPHUKOCHOBEHHE M pa3lBUHYTh Ha
IpeKHEee PaccTosiHue?

1) ymensmmtes B 3 paza
2) yBenmuHTcs B 3 paza
3) ymeHsmmTcs B 15 pa3
4) yMEHBIIUTCS B 5 pa3

Jlnst MccrienoBaHus 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJIOY-
HBIA PE3UCTOP, OT HAMPSIKCHWsI HA HEM ObUTa cOOpaHa 3JIEKTPUYECKas IClb,
npeacTaBiaeHHas Ha GoTtorpadum.

Hackonmbko HEOOXOMMO YBEITHUUTH HANPsDKEHUE, YTOOBI CHIIa TOKA YBEITUYH-
mack Ha 0,18 A?

1) 0,9B 2) 1,8B 3) 2,7B 4) 36B

Cuna Toka, MPOTEKAIOIIEro uepe3 IMEeKTPUUECKYHo JIaMIly MoIHocTeio 40 BT,
paBHa 0,2 A. Uemy paBHa paboTa, KOTOPYIO COBEpIIAET 3JIEKTPUUECKHH TOK,
MIPOTEKAIOIKUH 10 CIUPAIH JaMIibl 3a 1 MuH?

1) 40 Jix 2) 330 Jix 3) 2400 Jix 4) 24000 [



A20

A21

A22

A23
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OrnpeenuTe SHEPTUI0 MArHUTHOTO TIOJIST KAaTYIIKH MHIYKTHBHOCTHIO 3007 T'n
P CHUJIE TOKA Yepe3 Hee 6 A.

1) 1,08:107 JIx

2) 0,45 107 Ix

3) 54107 Jix

4) 0,910 Ix

,Z[I/I(I)paKIH/IOHHaH peII€TKa OCBEMIACTCA MOHOXPOMATHICCKUM CBETOM. Ha 9Kpa-
HC, YCTAaHOBJICHHOM 3a pemeTKoﬁ napauieJibHO e171, BO3HHKACT [[I/I(I)paKHI/IOHHaSI
KapThHaA, COCTOAIIAasA U3 TEMHBIX M CBETJIBIX BEPTHUKAJIBHBIX I10JIOC. B EPBOM
OIIBITC PCHICTKA OCBCHIACTCA KCITBIM CBETOM, BO BTOPOM — 3€JICHBIM, a B TPETh-
eM — CHHMM. MeHss pemeTKH, ILO6I/IBaIOTC$I TOro, YTOOBI pacCTossHUE MEXOY
I10JIOCaMH BO BCEX OIIbITaX CTAHOBUJIOCH OAMHAKOBBIM. 3HaueHHUs OCTOSHHOMN
PEIIETKH dl, dz, d3 B NI€PBOM, BO BTOPOM U B TPETHEM OIIbBITaX COOTBETCTBCH-
HO, YAOBJIETBOPAIOT YCIIOBUAM

1) d1:d2:d3 2) d1>d2>d3

3) dy>d, > ds 4) di<dy<ds

Vcrounmk cBeTa HENPaBIILHON (OPMBEI S OTpa’kaeTcsl B INIOCKOM 3epKaie ab.
Ha xakom puCyHKe TpaBWIIBHO MOKa3aHO M300pakeHUE S| 3TOTO MCTOYHHUKA B
3epkane?

1) S

A .4 >

Ha »xene3Hblif cepeYHIK HAJETHI IBE KAaTYIIKH, KaK MOKa3aHO Ha pucyHke. [To

MIPaBOM KaTyIIKe MPOITyCKAIOT TOK, KOTOPBIA MEHSETCS COTJIACHO IPUBE/ICH-

HOMY TpaduKy.

i, A1
2

S

R E

0

B kakue mpoOMeXyTKH BPEMCHH aMIIePMETp MOKAKET HATMYUE TOKA B JICBOI
KaTymke?

1) orlc no2c mor2c no4c

2) orOc nolc uordc noS5c

3) orOc golc

4) ord4c moSc
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1))

A25

A26

W3 o4eHb TOHKUX OJJMHAKOBBIX C(HEPUUYECKUX CTEKISTHHBIX CEIMEHTOB M3TOTOB-
JICHBI JIMH3BI, IPEICTaBIEHHbIE HA pUCYHKaX. [lokazaTenb MpeaoMIIeHHUs TIIuIe-
puna 1,47, mokazatens npenomieHus Boabl 1,33. PaccenBaromas JinH3a ¢ Hau-
MECHBIIIUM 110 MOJYJII0 ()OKYCHBIM PACCTOSIHHEM MPEICTABICHA HA PUCYHKE

TIULEPUH 2) BOJIA 3) TIUIEPUH 4) BOJIA
BO3IYX BO34YyX BOJIa TIIMLIEPUH

B ycraHoBKke HCKpOBOW pa3psij CO3Aa€T BCIIBIII- H
Ky CBETa M 3BYKOBOW UMITYJIbC, PETUCTPHPYEMBIE p 1

JATYUKOM, PACIIOJIOKEHHBIM Ha PaccTOSIHUU 1 M
oT paspsgauka. CXeMaTHYecKH B3aMMHOE pac-
IoJoXKeHHe paszpsaauka P u matumka [ nzobpa-
JKEHO CTpenkoi. Bpems pacnpocTpaneHus cBeTa
OT paspsJHUKa K 1aTuuky 7, a 3Byka — 1. IIpoBo-
Jsl SKCHEPHMEHTHI ¢ JBYMs YCTaHOBKamH 1 u 2,

-
ex T o—

c
PACIIOJIOKCHHBIMU B KOCMHUYCCKOM Kopa6ne, JIETAIEM CO CKOPOCTBHO U= E

OTHOCHTENIFHO 3eMJIH, KaK IOKa3aHO Ha PUCYHKE, KOCMOHABTHI OOHAPY KUIH,

4To

D =T, 2) T,<T,
1,<T, 1,<T,

3) T,>7, 4) T,=1,

1,>1, T,=1,

Ha pucynkax A, b u B npuse-
JICHBl CHEKTPHI H3Iy4YeHHUs Iia-
poB kanbiust Ca, CTpOHIHA St U
HEU3BECTHOro oOpasuma. Yro g
MOXHO YTBEpXKIaTb O COIep-

JKaHUH KaJbL¥s B HEM3BECTHOM

obpazue? B

1) MoeT OBITh KalbIIHii, & MOKET U HE OBITH

2) B oOpasle HeT KaJlbLus

3) comepKUTCsI KalbIUH U ellle KaKOW-TO JIEMEHT
4) coaep KUTCS TOJIBKO KaJIbIIUI



A27

A28

A29

A30
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PeaKHI/IH JACJICHUA YpaHa TCIIOBBIMU HeﬁTpOHaMPI MMPOUCXOAUT B COOTBETCTBUU

c ypaBHennmem n+3°U . YZ+BTe+5in +6y. Smpo xummueckoro

snementa ¥ Z . YTo 310 3a s1po?

1) $Zr 2) 3%Pd 3) fzr 4) 3sr

INepuoxn momypacmana sigep aToMOB pajioHa 2%2 Rn cocraBmger 3,9 c. D10 03-
HayaeT, 4To

1) 3a 3,9 c aTOMHBIN HOMEP Ka)XJI0ro sapa 2%2 Rn ymenbmuTcs BaBoe
2) OmHO SIPO zéan pacmagaercs kaxnupie 3,9 ¢

3) HOIOBHHA OOJIBIIOrO HCXOAHOTO KOIMYECTBA AIEP 4eRn pacmazercs 3a
39¢
4) Bce M3HAYANBHO HMEBIIHECS A7pa zéan pacnagyrcs 3a 7,8 ¢

DoToHBI ¢ 3H€pFH€fI 3 3B BBIOMBAIOT C MOBEPXHOCTH HEKOTOPOT'O BEIICCTBA
QJICKTPOHBI, MaKCHMaJiIbHasA KHMHCTUYCCKas OHEPIrusd KOTOPBIX 1,5 5B. Pa6ora
BbIXOZa 3JICKTPOHA C IOBEPXHOCTH 3TOT'0 BEUIECCTBA paBHA

1) 1,55B 2) 25B 3) 35B 4) 455B

Ha pucynke m3o0paxeH rpaduk 3aBHCUMOCTH KOOPAUHATHI
OyCHHKH, CBOOOJHO CKOJIB3AILIEH MO TOPU30HTAIBHON CIHIIE,

ot BpeMeHHU. Ha ocHOBaHMY rpaduka MOXKHO YTBEPIKAATh, YTO 2
0 t

1) Ha yuactke 1 ABMW)KeHue SBISIETCS PABHOMEPHBIM, a Ha ydacTke 2 —
paBHO3aMEIIICHHBIM

2) mpoeKnus YCKOpeHHs OyCHHKH Ha 000X yJacTKaxX MOIOKUTEIbHA

3) mpoekuus yCKOpeHHs OyCHHKH Ha y9acTKe 2 OTpHUIIaTeNIbHA

4) Ha y4yactke 1 OycHHKa IIOKOUTCS, a HAa y4acTKe 2 — JBIDKETCS paBHOMEp-
HO
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Yacrs 2

B 3a0anuu Bl mpebyemca ykazamb nocied08amenbHocms yugp, coomeem-
CMEYIOUUX RPAGUNLHOMY Ongemy. Jmy nocie008amenbHoOCHy ciedyent 3a-
nucamo CHAYANA 6 MeKCM IKIAMEHAUUOHHOIL Padomyl, a 3amem nepenecmu
6 onank omeemos N 1 6e3z npooenos u opyzux cumeonos. (Lugpwr 6 omeeme
MO2Ym ROGMOPANIbCA.)

I'py3 Maccoii m, TOABENICHHBII K IPYKHUHE, COBEPIIAST KOIEeOaHHs ¢ IEPHOIOM

T v aMmuuTygou xo. YTo MpoM30HAEeT ¢ MeproaoM, MAKCUMAJIbHON MOTEHIH-
albHOM 3HEprueil Mpy>KUHBI U 4YACTOTOM, €CIM NPU HEU3MEHHOW aMIUIUTYJE
YBEIHMYUTB Maccy?

K xaxmoii mo3unuy mepBoro CToadna noadepuTe COOTBETCTBYIONIYIO O3UIIHIO
BTOPOTO U 3aIMIINTE B TaONUIly BeIOpaHHBIE IMU(PHI O] COOTBETCTBYIOIUMHU
OykBaMmu.

OU3NYECKUE BEJIMYNHDBI X UBMEHEHUA
A) mnepuon 1) yBenuuurcs

b) mMakcumanbHas MOTEHIMANBHAS SHEPTUS MPYKUHBI  2) YMEHBIIUTCS

B) wacrora 3) He U3MEHHTCA

A b B

[Tony4uBILIYIOCS OCIEI0BATENBHOCTE LU IepeHecuTe B GlIaHK OTBETOB (0e3
MPo0EIIOB M KAKUX-THO0 CHMBOJIOB).

Omeemom K Ka)coomy 3a0anuio moii yacmu 0Oyoem HeKomopoe 4ucio.
Omo uucno nado 3anucams 6 61anKk omeemoe Ne 1 cnpasa om nomepa 3ada-
Hun (B2 — B4), nauunas c nepeoii knemouku. Kaycowtii cumeon (yugpy, 3a-
nAmMYy0, 3HAK MUHYC) RUMUMe 6 OMOENbHOU KlemouKe 8 COOMEEmMCmeul ¢
npueedennvimu ¢ Onaunke oopasyamu. Eounuyvt guzuueckux eenuuun nu-
camov He HYIHCHO.

CHapsn, JeTsmMi ¢ HEKOTOPOH CKOPOCTBIO, Pa3phIBAacTCS HAa JBa OCKOJIKA.
[TepBbIit OCKOIIOK JIETHT MOA yriioM 90° K epBOHAYAIBHOMY HAIPABICHUIO CO
ckopocTsio 200 M/c, a BTopoii ¢ maccolt 1 kr — mox yriom 30° co CKOpPOCTbIO
400 m/c. KakoBa Macca epBoro ocKomKa?

B Temnom3onnpoBaHHBIN cocyl ¢ OOMBIINM KOJHMYECTBOM JIbAA MPH TeMIepa-
type t; =0 °C 3anuBaroT m = 75 T BOABI ¢ Temieparypoi . Ilpu ycraHosie-
HUH TEIUIOBOTO paBHOBECHUS MPOUCXOIUT miaBneHue Am =421 npaa. Kakosa
TeMIIepaTypa BOAbI, J0OaBIEHHOH B cocyn (B rpaxycax Llemscus)?
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[To mapaytenbHBIM TPOBOIHUKAM bc U ad, HAXOAAIIMMCS B MArHUTHOM TIOJIE C
HHIYKIOUEH B, co CKOPOCTBIO U= 1 M/C CKOJB3UT MPOBOAALIHNI cTepkeHb MN,
KOTOPBIN HAXOJHUTCS B KOHTAKTe C MPOBOJHUKAMHU (CM. PHCYHOK). PaccrosHue
Mexay TpoBomHHKaMHu /=20 cM. Mexay HpOBOTHHKAMH TOAKIIOUCH pe3H-
crop conportuBieHrneM R =4 Om. ConpoTHBIEHHE CTEPKHA W TPOBOJHUKOB
npeHeOpexkuMo Mano. [Ipy JIBIKEHUHM CTEPXKHS TIO PEe3nCTOpy R TEUeT TOK
1=20 mA. KakoBa WHAYKII¥sSI MATHUTHOTO IOJISA?

b M c
9
©® 3@ ®
R v
>
a N d

He 3a6y0vme nepenecmu 6ce omseemul 6 6:1aHK omeemog No 1

Yacrp 3

3aoanusn C1 — C5 npeocmagnaiom codoii 3a0auu, nojaHoe peuienue KOmopvix
Heo0x00umo 3anucamsp 6 d01anke omeemog Ne 2. Ilonnoe npagunvnoe peute-
HUe Kaj)cooll 3a0a4u 00J1HCHO GKIII0UAMb 3AKOHbL U (POpMYIbl, NPUMEHEHUE
KOMOpbIX HeoOX00uMo u 00CMamouHo 0113 peuleHus 3a0auu, a makxice ma-
memamuuecKkue npeodpaz06anus, paciemsl ¢ YUCIEHHLIM OMEEMOM U, npu
Heo0X00umMocmu, PUcyHoK, HOACHAIOWUIL peuwienue. Pexomenoyemcsa npo-
eéecmu npedsapumensvHoe peuienue Ha yepnoeuke. Ilpu opopmnenuu peute-
Husn 6 Onanke omeemog No 2 3anuwiume cnauana Homep 3aoanusn (C1 u m.o.),

aamem peuienue coomeemcmeytomeﬁ 3a0avu.

Teno, cB060AHO MajaroIee ¢ BHICOTHI 7,8 M, MEPBbIH yyacTOK IyTH OT Hadanua

. 1
ABHOKECHMSI TIPOXOOHUT 3a BPEMs T, @ TAKOM K€ YYaCTOK B KOHIIC — 3a BpemMs —T.

Haiigure T.

B TopH30HTAIBHO PACIIOIOKEHHON TPyOKEe HEM3MEHHOTO CEUCHHS, 3alasHHON
C OJHOTO KOHIIA, TOMEIIEH CTOJNIOUK PTYTH IHHOH 15 cM, KOTOpHIil oTaemser
BO3yX B TpyOKe oT atMoc(epsl. TpyOKy pacroloxKuId BEPTUKAIBHO 3aMasH-
HBIM KOHIIOM BHU3 U Harpenu Ha 60 K. Ilpu srom 00beM, 3aHIMaeMbIi BO31Y-
xoM, He u3meHmiIcs. Temmepatypa Bo3ayxa B mabopatopuu 300 K. Kakoso at-
Moc(epHoe TaBieHue (MM pT.CT.)?

© 2008 denepanbHas ciryx6a 1o Hauzopy B cepe oOpazoBanus u Hayku Poccuiickoit ®enepanun
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- ITo npsmomy FOpI/I3OHTaJIBHOMy MIPOBOJHUKY AIMHON L =1 M ¢ m1omanso mno-

repevHoro cevenus 1,25 10° o , TOIBEIIEHHOMY C IOMOIIBIO JBYX OJIMHAKO-
BBIX HEBECOMBIX NPYXHHOK jkecTKocThio 100 H/M, Teder anekTpuueckuii TOK
I=10A. Ilpu BKIIOYEHMHM BEPTUKAIBHOTO MAarHUTHOTO MOJIL € HMHAYKLUEH
B=0,1 Tn NpoBOOHUK OTKIOHWICA OT HUCXOAHOIO IOJOXKCEHHUS TaK, YTO OCH
IpPY>KUHOK COCTABIIAIOT C BEPTHKAIBIO YTOJI O (CM. PUCYHOK). AGCOMIOTHOE Y-
JIMHEHUE KaXKJOW U3 MPYXKHUHOK IPU ATOM COCTABIAECT 7107 m. Omnpenenute
IUIOTHOCTb MaTepuala P IpoBOJa.

5 8 ¢
C |

Bun cooky

Ve
=

- B HexkoTOpbIH MOMEHT BpeMeHI/I 3apsii KOHJEHCATopa B HACaIbHOM Kolieha-

TEJIbHOM KOHTYpE paBeH 4000 K, a cuma Toxa B Katymke paHa 3 MA. Ilepu-
oJ1 Kojiebanuii 6,3 mo~°c. Haiinute aMmutyty Cuiibl TOKa.

OGpaser, comepkammii pammii, 3a 1 ¢ ucmyckaer 3,700' o-wactum, o6ia-
maroumux mvmysabeom 1,000 krili/c. 3a Kakoe BpeMs BBIIGIHTCS SHEPIHS
100 Jx? Macca O-uactun pasea 6,700 > kr. Dmeprueii ormaum sep,
Y-H3ITy9eHHEM U PeNIITHBUCTCKAME (P PeKTaMu IpeHeOpeys.
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Enunbiii rocynapcrBennsiii 3x3amen no ®PU3UKE
Bapuant Ne S

HNHcTpyKuus M0 BHITIOJHEHUIO PadOThI

st BBIMOJHEHHS 93K3aMCHAMOHHOW paboThl 1m0 (HH3MKE OTBOAUTCS
3,5 yaca (210 munyt). Pabora cocrout u3 3 wacreil, Brimouaromux 39 3ana-
HUMN.

Yacts 1 cogepxur 30 3amanuii (Al — A30). K kaxzaomy 3agaHuio gaercst
4 BapuaHTa OTBETAa, U3 KOTOPHIX MPaBUIBHBINA TOIBKO OJUH.

Yacts 2 comepxut 4 3aaanus (Bl — B4), Ha koTopbIe cienyer nath Kpat-
kuii orBer. s 3amamms Bl oTBer HeoOXoamMmo 3ammcarth B BHjae Habopa
udp, a i 3agannii B2-B4 B Buje uucna.

Yactp 3 cocrout u3 5 3amanmii (C1 — C5), Ha kKoTOpBIe TpedyeTcs AaTh
pa3BepHYTHIH oTBeT. HeoOxommmo 3amucaTh 3aKOHB (PU3HKH, U3 KOTOPHIX BEI-
BOJIATCS TpeOyeMbIe JJIsl pEIICHUS 3319l COOTHOIICHUS.

IIpu BeIMOTHEHUH 3aJaHUH YaCTH 2 3HAYEHNE NCKOMOU BEJIMYUHBI CIIEAy-
€T BBIPA3HTh B TEX €AMHUIAX (QU3NICCKUX BEIUYNH, KOTOPBIC YKa3aHbI B YCIIO-
BUU 3ajaHus. Eciu Takoro ykazaHus HET, TO 3HAUYEHHE BEIIMYHHBI CIIEAYET 3a-
nmucath B MexayHaponHoit cucteme enunni (CH). [lpu BeraucieHun paspe-
IAETCs HUCIOTB30BATh HEPOTPaMMHUPYEMBIH KaTbKYyJISATOP.

BauMaTensHO pounTaiTe KaXkI0€ 3aJaHue W MpejiaraeMble BapUaHThI
OTBETa, €CIIM OHM MMeoTcsl. OTBeuaiiTe TONBKO IMOCIE TOTO, KaK BbI MOHSUIH
BOIIPOC U MPOAHAIN3UPOBAIN BCE BAPHAHTHI OTBETA.

BrinonngiiTe 3an1aHus B TOM MOPAJKE, B KOTOPOM OHM JaHbl. Ecinu kakoe-
TO 3aJaHHe BBI3BIBACT y Bac 3aTpyIHEHHUE, MPomycTHTe ero. K mpomyneHHbIM
3aJaHUAM MOXHO Oy/eT BEpHYTHCS, €CIIH Y BaC OCTAHETCS BpeMsl.

3a BBINOJIHEHUE PAa3IMUHBIX 110 CJIIOKHOCTH 33/1aHU# 1aeTcs oAuH win 60-
nee OamnoB. basel, momydYeHHBIC BaMH 33 BBIOJHCHHBIC 33/IaHHS, CYMMHUDY-
totcs. [loctapaiiTech BBIOJIHUTH KaK MOYKHO OOJTBbINE 3alaHUN U HaOpaTh Hau-
6osbliiee KOJIMIECTBO OAIOB.

Kemaem ycnexa!

Hixe MNPUBCACHBI CIIPABOYHBIC JaHHBIC, KOTOPBIC MOTYT HOHa}]O6I/ITBC$[
BaM IIPpU BBITOJTHCHUN pa6OTBI.

Ilechnllee NpUCTAaBKH

Koncmanmut

quCyo T mn=3,14

yCKOpeHHe cBOOOJHOTO MaJeHuUs Ha 3emMiie g=10wm/c

IpaBUTALMOHHAS ITOCTOSIHHAS G=6,7-10"" H-m*/xr?

ra3oBas IOCTOSIHHAsI R =8,31 J[x/(monb-K)

MOCTOsIHHAs boyibliMaHa k=1,38107% Jx/K

[IOCTOsIHHAs: ABOTajpo Np = 6-10% monp !

CKOPOCTb CBETa B BaKyyMe c=310° m/c

K03 QUIMEHT IPONOPIHOHANLHOCTH B 3aKkoHe Kynona &= 47; =9-10° H-m*/Kn’
0

MOJIYJIb 3apsijia dJIEKTPOHA (dJIEMEHTAPHBIH _

3nef<yTpI/merc):Km71 3apsu1r; ( ’ e=1,610"Kn

noctosinHas [lnanka h=6,610" Jx-c

Coomuoutenue mexcoy paiuuHvlmMu eOUHUYAMU

TeMmeparypa 0K=-273°C

aTOMHas €IMHMIA MAcChI laem = 1,66[]]0’27 KT

1 aToMHast eIMHUIIA MacChl SkBUBajeHTHa 931,5 MhB

1 2NeKTPOHBONBT 15B = 1,600 Jix

Macca wacmuy

JJIEKTPOHA 9,100'kr = 5,500 *a.e.m.

TpOTOHA 1,67300 > kr = 1,007 a.e.m.

HelTpoHa 1,67500%7 kr = 1,008 a.e.m.

ITnomnocmo noaconHeuHoro Macna 900 Kr/m’

BOJIBI 1000 kr/m® ATFOMUHUS 2700 kr/m’

npesecunbl (cocua) 400 Ko/M Kemesa 7800 xr/m’

KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnaa mennoemxocmo

Bogsl  4,20010° Jhx/(xrlK) amomuus 900 [/ (krlK)

mpaa 2,107 Dx/(xrE) MesH 380 Ix/(xr(K)

xernesa 640 Jix/(krK) dyryHa 500 xe/(xrK)

ceuHua 130 Jx/(xrEK)
Yoenvnaa mennoma

Haunmeno- | O6o3Haye- MHoxH- Haumeno- | O6o3Haue- MHo:xu-
BaHHeE HHE TeJb BaHHE HHE TeJb
rura r 10° CaHTHU c 1072
Mera M 10° MUJLIH M 107
KHJIO K 10° MHKPO MK 10°
FEKTO r 10° HaHO H 10”°
nenu I 10! IMHKO i 10"
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apooOpa3oBaHus BOABI 2,300 ° JTx/xr
IIaBJICHHS CBHHIIA 2,500* Jix/xr
IJIaBJIEHHUS JIbIa 3,300° Jix/kr

|H0pMaJleble yenosusa  nasnenne  10° Ia, temmeparypa 0°C

Monapuasa macca

aszora 2800 xr/moub KHCII0poJa 3200 xr/mos
aproHa 40000 kr/moub JMTHUS 600 kr/monb
BOZOpOaA 200" xr/mons MonnGeHa 96107 kr/MoIB
BO3IyXa 2900 kr/MoIb HEOHa 2000 kr/moms
reyus 4107 kr/mMomb yryiekucioro rasa 4410 kr/mos
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Yacrte 1

Ilpu eévinonnenuu 3a0anuii wacmu 1 ¢ é1anke omeemog Ne 1 noo nomepom
ebinonHaemozo eamu 3aoanus (Al — A30) nocmaevme 3HaK « %) 6 Kilenmouxe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOpannozo eamu omeema.

Teno Opomeno BepTHKaidbHO BBepX. Yepes 0,5 ¢ mociie Opocka ero CKOpOCTh
20 m/c. KakoBa HadanbHas cKopocTh Tena? COnpoTHBICHUEM BO3ayXa MpeHeO-
peys.

1) 15 m/c 2) 20,5 m/c 3) 25 m/le 4y 30 m/c

YenoBek, paBHOMEPHO ITOJHHMAsI BEPEBKY, JOCTAI BEAPO C BOIOW M3 KOJIOIIA
nryounoi 10 M. Macca Bezpa 1,5 kr, macca Bojsl B Beape 10 kr. Kakyro paboty
OH IIPU 3TOM COBEPIINI?

1) 1150 Ox 2) 1275 Ox 3) 1000 dx 4) 1300 Ix
Ha neBoM pucyHke mpeicTaBiieHbl BEKTOPbI 2
CKOpOCTH M yckopeHus Tena. Kakoi u3 ue-
THIPEX BEKTOPOB Ha MPAaBOM PUCYHKE YKa3bl- 4
BAae€T HaIlpaBJIEHHE BEKTOpa paBHOJAEUCT- > h
BYIOLIEH BCEX CUJI, JEHCTBYIOIMX Ha 3TO Te-
no? —> 3
a
1 2) 2 3) 3 4) 4

CaHku Maccoll 5 K CKONB3ST MO TOpU3OHTalbHOW Jopore. Cuia TpeHUs
CKOJIB)XCHUS MX M0JI03beB 0 popory 6 H. Kako ko3¢ duiieHT TpeHus CKoib-
KEHHS CAHOUHBIX ITOJI03bEB O JOPOry?
1) 0,012 2) 0,83

3) 0,12 4) 0,083

JlaBieHue, co3qaHHOE BOO Ha JIHE 03epa MIyOuHO# 6 M (aTMOc(hepHOE aBiie-
HUE HE YYUTHIBATh), PABHO

1) 6«klla 2) 60 klla 3) 600 kIla 4) 6 MIla

© 2008 denepanbHas ciyx0a 110 Han30py B cdepe oOpasoBaHust 1 Hayku Poccuiickoii denepaunn
Konmupopanue He gomyckaercst

XoxkkelHas maiida Maccoii 160 r etut co ckopocthio 10 M/c. KakoBa ee kuHe-

A10

All

THYECKasa 3HCpFI/Iﬂ?

1) 1,6 Ik 2) 16 Jix 3) 0,8 Jx 4y 8 Jlx

Ha paccrossanm 400 M oT HaOmomarens pa®odme BOWBAIOT CBaW C MOMOIIBIO
kompa. KakoBo BpeMst MeXTy BHIMNMBEIM yIapOM MOJIOTa O CBAlO M 3BYKOM yJia-
pa, ycrsimanHbiM HabmropateeM? CKopocTh 3ByKa B Bozayxe 330 m/c.

1) 14c¢ 2) 1,2¢ 3) 09¢ 4) 0,6 ¢

ABTOMOOMJIb COBEpIIAET NTOBOPOT HA FOPU30HTAILHON JOPOTe 10 Jyre OKpYX-
HocTH. KakoB MHHUMAIIBHBIH PagMyc OKpPYKHOCTH TPAacKTOPUH aBTOMOOWIIS
IIpU ero ckopocTH 18 M/c n ko3 duunenTe TpeHns: aBTOMOOWIIBHBIX IIHH O 10-
pory 0,4?

1) 81m 2) 9m

3) 455u 4) 90 M

3aKpenaeHHbI NPY>KUHHBI MHCTONET CTpeNisieT BepTHKalNbHO BBepX. Kakoif
Obuta nedopmanus npykuHbel Al iepe BEICTPEIOM, €CIH JKECTKOCTh MPYKHUHbI
k, a myns Maccoilt m B pe3ynbTaTe BBICTpeNa MOJHsIIACH Ha BBICOTY h? TpeHuem
npenedpeus. Cunrtath, uto Al << /.

h
1) 2. [meh
) k

TazB HMUJIMHAPEC MEPEBOAUTCA U3 COCTOAHUA A B cocTosinue B TaK, 4YTO €ro Mac-
ca IIpyU 3TOM HE U3MCHACTCA. HapaMeTpLI, OIpPEACTIAONIUEC COCTOSIHUA HUACAIIb-
HOro rasa, NpuBCICHbI B Ta6J'II/II_[€I

3) mgh 4) 2mgh
k k

2) mgh
2k

p, 10°TIa V,10°m T,K
cocTtosiHue A 1,0 4
cocrossHue B 1,5 8 900

BriGepure 4ncio, KOTOpoe ClieAyeT BHECTH B CBOOOJHYIO KIETKY TaOJIHIIBI.
1) 300 2) 450 3) 600 4) 900

Kak n3MeHnTCS naBieHne pa3peXeHHOTO ras3a, €Cli CPEeIHIOI0 KHHETHIECKYIO
SHEPTHUI0 TEIUIOBOTO JBIDKCHUS MOJICKYJ ra3a yMEHBIIUTH B 2 pa3a U KOHIICH-
TPAIMIO MOJIEKYJI ra3a YMEHBIIUTE B 2 pa3a?

1) He U3MEHHTCS

2) yMeHBIIHUTCS B 2 pasa
3) ysemmumtcs B 4 paza
4) ymeHsmmuTcs B 4 pasa
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[IpoOupky nep>kaT BEpTHKAIBHO U OTKPBITBIM KOHIIOM MEIJICHHO TOTPYKAIOT B
cTakaH ¢ BOJOW. BricoTa cToyiOMKka Bo3ayxa B MpoOUpke yMeHbnaercs. Kakoi
13 TpadUKOB MPABIIBHO OMHCHIBACT IPOIECC, MPOUCXOAAIINN C BO3IYXOM B

npooupke?
/ 2) pl 3) / 4) V[
1% 0 |14 0 T 0 T

A13 | Ha pucynke mnpuBeneH rpaduk 3aBHCHMOCTH

TeMIIepaTypbl TBEPJOro Tena oT oraaHHoro um 71, K 4

KOJIMYecTBa TeIuoThl. Macca tena 4 kr. Kakosa 400

yIeTbHast TETUNIOEMKOCTh BEIIECTBA 3TOTO Tea?

1) 0,125 x/(krK) 300

2) 0,25 Jix/(xrK)

200 >
3) 500 Jx/(xrK) 0100 200 O,k

4) 4000 Jix/(xr(K)

Al4 | Ham rasom BHemmHme cuiibl coBepimwim padoty 300 Ik, a ero BHYTpeHHSS
sHeprus yBenmumiach Ha 100 /x. B atom nporecce ra3

1) momyuni konuyecTBo TernoTs! 400 Jlx
2) momy4ui KoiauyecTBo TernoTsl 200 Jx
3) orman konudectBo TerioThl 100 [Ix
4) otnan konudecTBo TeroThl 200 JIx

AlS | Ta3 nocnemosaTensHO Iepemien u3 co- V4
cTosHMS 1 B COCTOSHHE 2, a 3aTeM B CO- 2.
>
crosiaus 3 u 4. PaboTa raza paBHa HyITIO /
1
Jd

1) Ha yuactke 1 -2

2) na yuactke 2 -3 __/____
3) nHaydactke 3 -4
4) Hayvactkax 1 -2 u 3-4 >

IR R S—
PR N R

I S
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IepBslit koHAEHCATOP eMKOCTHIO 3 C MOAKIIOUEH K UCTOUHHKY Toka ¢ DJIC €,
a Bropoit — emkocTeio C moakmroueH k uctouHuky ¢ OJIC 3&€. OrHomeHue
SHEPIHH 3JIEKTPHUYECKOTO II0JIsI BTOPOTO KOHAEHCATOpa K SHEPTHU dIIEKTpHYe-
CKOTO TI0JIs IEPBOTO PaBHO

D1 2)% 3) 3 4) 9

Kak usmenwnrcs MOAYJb CHUJIbI B3aHMOI[eI71CTBPIH ABYX HEOOJIBIINX METaINYe-
CKHMX IIApUKOB OJMHAKOBOIO AMAMETpa, MMEIOIMX 3apsabl ¢ =+ 6 MKKI u
¢>=-2 MkKu, ecnu mapsl MPUBECTH B CONPHKOCHOBEHHE M Pa3iBHHYTH Ha
IIpexHee paccTosHue?

1) yBenwuutcs B 9 pa3
2) yBenuuuTcs B 8 pa3
3) yBemuuwmres B 3 pasa
4) yMmeHbIIUTCS B 3 pasza

A18 | Jlns mccrenoBaHusi 3aBUCHMOCTH CHIIBI TOKA, MPOTEKAIOIIEr0 Yepe3 NpOBOJIOY-
HBIA PE3UCTOP, OT HAMPSDKCHHUS HA HEM OblTa coOpaHa 3JICKTPUYECKas IeMb,
TIpeJICTaBlieHHast Ha (poTorpadum.

Hackonbko HEOOXOIUMO YBEIMYHUTH HANPSOIKEHUE JUIS YBEIIMYEHUS! CHIIBI TOKa
Ha 0,22 A?

1) 1,IB 2) 22B 3) 3,3B 4) 44B
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9 | Ha mnokoje aBTOMOOHMJILHOM JIaMIIOUKK 00O3HaudeHbl jaBa uucna: 12 B, 20 Br.
Kakyto paboty coBepmiaet ayeKTpudecKuii TOK 3a 10 MHH CBEYEHUS JIaMTIBI TIPU
ee paboTe B ceTn HanpspkeHueM 12 B?

1) 12000 Jix 2) 2400 Jix 3) 240 Jx 4) 20 Jix

A20 | Onpeenure SHEPrHIO MATHUTHOIO TOJIS KATYIIKM MHAyKTHBHOCTHIO 310 * I'H
IIPU CHIJIE TOKa Yepes Hee 6 A.
1) 1,08:107 Ix
2) 0,45 10k
3) 54107 JIx
4) 0,910 x

A21 | [udpakuuoHHas pelieTka OCBEIaeTcsl MOHOXpoMaTHueckuM cBeToM. Ha axpa-
HE, YCTAaHOBJICHHOM 34 peH.IeTKOﬁ napaJjICJIbHO eﬁ, BO3HHUKACT L[I/I(bpaKI_II/IOHHaH
KapTHhHa, COCTOAIIasd M3 TCMHBIX M CBETJIBIX BEPTHKAJIBHBIX ITOJIOC B IEpBOM
OIIBITC PCIICTKA OCBEIIACTCS KCIITBIM CBETOM, BO BTOPOM — 3€JICHBIM, a4 B TPCTh-
€M — (1)I/IOJ'I€TOBI>IM. Memnssa PCUICTKH, Z[OﬁI/IBa}OTCﬂ TOT'O, UTO paCCTOSAHUC MCKIAY
I10JIOCAaMHU BO BCEX OIIBITaX OCTACTCA OAWHAKOBBIM. 3Ha‘-I€HI/I${ HOCTOHHHOf/i pe-
HIETKHU dl, dz, d3 B IICPBOM, BO BTOPOM M B TPCTHEM OINBITaX COOTBETCTBCH-
HO, YIOBJICTBOPSIOT YCIIOBUSIM
1) d 1= d2 = d3
2) di>dy>ds
3) dy>d >ds
4) di<dy<ds

A22 | VcTouHHK CBeTa HEMPABMIBHOHN (HOPMBI S OTpaskaeTcsi B IUNIOCKOM 3epKaie ab.
Ha kakoMm pHuCyHKe BEpHO ITOKa3aHO N300paKeHHE S| 3TOr0 HCTOYHUKA B 3€pKa-

A Y Y N
b a b a b
[QD € O
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ne?
” A
a : b

a
Si

Ha xene3nsrit CCPACYHHUK HAACThI IBC KAaTYIIKHU, KaK IIOKa3aHO Ha PUCYHKE. Ilo
npaBoﬁ KaTyIIKE IMPOITYyCKarT TOK, KOTOpBIFI MCHACTCA COTJIaCHO IIPHUBCICH-

HOMY rpaduky.
N [ S S S s S s B
2 ! | !
. g
[ - - .
L . LI:I—Q\)J |—¢ EJ
0 1 2 3 4 5 4 ¢
B kaxue mpoMeXyTKH BpeMEHH aMIIepMeTp NOKaKET HATMYHE TOKa B JIEBOH
KaTymke?

1) orlc mo2c¢c m or2,5c noSc
2) Tompko OoT 1 ¢ MO0 2 ¢

3) orOc nolc uwor2c m02,5¢c
4) tompko 0T 2,5¢ M0 5¢C

A24 | V3 o4eHb TOHKUX OJMHAKOBBIX CHEPUICCKUX CTEKIISTHHBIX CETMEHTOB M3TOTOB-
JIEHBI JIUH3BI, MIPEJICTABIICHHBIE Ha pUCYyHKaX. EcCiM moka3aTelb MperoMIICHHS
rMepyuHa OoJbllle, YeM MOKa3aTellb MPeJIOMIICHUS BOJBI, TO COOHMparomas
JIUH3a TIPENICTaBlIeHa Ha PUCYHKE

D TITUIEPUH 2) BOJIa 3) LMiepul  4) BOJA
BO3ayX BO3YyX BOJIa TITHIEPUH

A25 | B ycTraHOBKE MCKPOBOH pa3psiji CO3MA€T BCIIBIIL-
Ky CBETa U 3ByKOBOW UMITYJIbC, PETUCTPUPYEMBIE
JATYMKOM, PACIOJIOKEHHBIM Ha PAaCCTOSHUM 1 M
0T paspsgHuka. CXeMaTU4eCKH B3aUMHOE pac-
HoJIoXeHue paspsiqauka P u narunka J1 m3o0pa-
KEHO cTpenkoi. Bpems pacmpocTpaHeHus csera
OT pa3psiiHUKa K JaTuuky 7, a 3Byka — T. IIpoBo-
ISl SKCIIEPHMEHTHI ¢ IBYMs YCTaHOBKamMH | W 2,
pacIoIokeHHBIMH B KOCMHYECKOM KopaOire, Jie-

c
TSIIEM CO CKOPOCThIO U = E OTHOCHUTCIIBHO 3CMJ'II/I, KaK ITOKa3aHO Ha pHUCYHKE,

KOCMOHABTbI O6Hapy)KI/IHI/I, qTo
D T=T, 2) T,=T, 3) 1,>7, 4) T,<T,
T,<T, T,=1, T,<T, T,>T,



Ha pucynkax A, b, B npuBeneHbl CHeKTphl
nu3nydyeHus razoB A u B u raszosoii cmecu b. A

A27

A28

A29
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Ha ocHoBaHWM aHanmm3a 3THX YY4aCTKOB CIIEK- 5
TPOB MOXXHO CKa3aTbh, YTO CMECh Ta30B COAEp- Illl-"ll II
JKHUT

1) Tombko razel A u B I--II B

2) rasml A, B u apyrue
3) ra3 A u apyroil HeM3BeCTHBIN Ta3
4) ra3 B u 1pyroii HeUu3BECTHBIN a3

B pesysbTare CTOJIKHOBEHUS SIpa ypaHa ¢ YaCTHIIEH TTPOM30IUIO JCTIEHUE AIpa
ypana, COMPOBONKIAIONIEECS M3YYEHHUEM Y-KBAHTA B COOTBETCTBUM C yPaBHE-
mueM YZ+3°U O 3¢Kr+1Ba +3)n +5y. Sapo ypana cronkmysiock ¢

1) mporoHom 4) o-vactuueit

2) DIEKTPOHOM 3) HeWTpoHOM

Ilepuon nomypacnana saep aToMOB pajoHa 2};2Rn cocrasiser 3,9 ¢. 910 03-
HaA4acT, 4To

1) 3a 3,9 c aTOMHBIH HOMEp KaXJ10T0 sapa Zéan YMEHBILUTCS BIBOE

2) opmHO Aapo zéan pacnajaercs kaxnisle 3,9 ¢

3) HOIOBUHA OONBLIOrO UCXOJHOTO KOJIMYECTBA AEP 2%2 Rn pacnagercs 3a
39c¢c
4) Bce M3HAYATHHO UMEBIIHECS SApa zéan pacnaaytcsi 3a 7,8 ¢

MeTaun4ecKyo IAaCTHHY OCBENIA0T CBETOM ¢ dHeprued GoTtoHoB 6,2 3B. Pa-
0oTa BRIXOJa I MeTaJuIa IJIacTHHBI paBHa 2,5 5B. KakoBa MakcumalbHast Ku-
HEeTHYecKasi SHeprus 00pa3oBaBIIMXCSA (POTOIIEKTPOHOB?

1) 3,75B 2) 2,55B 3) 6,23B 4) 8,7-B
Ha pucyHke n300paxeH rpaduk 3aBUCHMOCTH KOOPIUHATHL X4 2
OyCHHKH, CBOOOTHO CKOJB3SIIEH MO TOPH30HTAILHON CITH- 1/
e, or BpeMeHH. Ha ocHOBaHHMH rpaduka MOXHO yTBEp-
KIATh, YTO 0 .t

1) Ha ywacTke 1 pABMKEHHE SBISIETCS PABHOMEPHBIM, a Ha ydacTke 2 —
PaBHOYCKOPEHHBIM

2) HpOeKIMs yCKOPEeHHs OyCHHKHU BCIOY YBEIMUMBACTCS

3) Ha ydacTke 2 IPOEKIHs yCKOPEHHs OYCHHKH MOJIOXKHUTEIbHA

4) na yuyactke | OycHHKa OKOHUTCS, a HA Y4acTKe 2 — IBHXKETCS] pABHOMEPHO
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Yacts 2

B 3a0anuu Bl mpebyemca ykazamp nocieooeamenvnocms yugp, coomeemn-
CIEYIOWUX NPAGUIbHOMY Omeemy. Jmy nocied08amenbHOCmy ciedyem 3a-
RUCAmMb CHAYANA 8 MEKCIM IKIAMEHAUUOHHOIL Padomel, a 3amem nepenecmu
¢ onank omeemog Ne 1 6e3 npobenoe u opyzux cumeonos. (Lugpor ¢ omeeme
MO2yHt HOGMOPAMbCAL.)

I'py3 Maccoii m, MOJBEIICHHBIN K MPYXHHE, COBEPIIAET KoJIeOaHUs C IMepUo-
JoM I’ 1 aMIUIUTYJOM Xo. UTO MPOU30MIET C IEPUOAOM, MAKCUMAJIBHON MOTEH-
LUAJIbHOW SHEprUei MpYKUHbI U YaCTOTOMU, €CIIU IIPU HEU3MEHHOU aMILIUTYAE
YMEHBIIUTh Maccy?

K xaxkmoii mo3sunuu nepBoro cTondua noadepuTe COOTBETCTBYIOUIYIO MO3UIIHIO
BTOPOTO W 3alUIIUTE B TaOJIMIy BHIOpaHHBIE UUQPHI 110] COOTBETCTBYIOIIUMHU
OyKBaMu.

OU3NYECKUE BEJIMYNHbBI X UBMEHEHUA
A) mepuon 1) yBemmuntcs
Bb) wyacrota 2) YMCHBIIUTCS

B) makcumanbHas MOTEHIMANbHAS YHEPTHS NPY>KUHEL  3) HE U3MEHUTCS

A b B

[Mony4uBIIyIOCS MOCIEIOBATENLHOCTD (P HepeHecuTe B 61aHK 0TBETOB (6e3
MPOOEIOB U KaKUX-JINOO CUMBOJIOB).

Omeemom K Kaycoomy 3a0anHuio IMmMoi uacmu 0Oyoem HeKOmopoe 4ucio.
Omo uucno naoo 3anucamo ¢ 61anK omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B2 — B4), nauunasa c nepeoii knemouku. Kaxcowtit cumeon (yugpy, 3a-
namyr, 3HaK MUHYC) RUWLUMe 8 0OMOeabHOI KlemouKe 6 COOMEemcmeuu ¢
npueedeHHviMU 6 Onanke oopazyamu. Eounuuyvl gpuzuveckux eenuuun nu-
camo He HYHCHO.

CHapsia, JeTAmuil ¢ HEKOTOPOH CKOPOCTBIO, pa3phIBacTCs HAa IBa OCKOJKA.
ITepBEIit OCKOIOK JEeTHT 110 yritoM 90° K epBOHAYAIBHOMY HAIPABICHHIO CO
CKOpOCTBIO 50 M/c, a BTopo# — nox yriiom 30° co ckopoctsio 100 m/c. Haiianre
OTHOIIEHHE MacCHI IIEPBOTO OCKOJIKA K Macce BTOPOTO OCKOJIKA.

B Temnsion301MpoBaHHbIi cocy]] ¢ OONBIINM KOJIMYECTBOM JIbja IPU TeMIepa-
type t; =0 °C 3anuBator m =1 Kr Bojbl ¢ Temmeparypoii #, =44 °C. Kakas
Macca Jbaa Am paciIaBUTCs IPU YCTAHOBJICHHH TEIUIOBOI'O PABHOBECHS B CO-
cyne? OTBeT BBIpa3uTE B rpaMMax.
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Mo mapamrensHBIM IPOBOTHHUKAM bc M ad, HAXOAAIIAMCS B MATHUTHOM TIOJIE C
WHIYKIUEH B, O CKOPOCThIO U= 1 M/C CKOJB3UT MPOBOAIINN cTepkeHb MN,
KOTOPBIH HAXOJWUTCS B KOHTAKTE C IPOBOTHUKAMH (CM. pUCYHOK). PaccTosHue
MeXy npoBogHuKaMu /=20 cM. Mexay TpOBOJHUKAMH IOAKIIOYCH pe3u-
crop conpotuBienneM R =2 Owm. ComnpoTHBIIEHHWE CTEP>KHS U MPOBOJHUKOB
npeHeOpexxumMo Mano. [Ipu JIBHKEHHH CTEpKHS IO Pe3ucTopy R TedeT Tok
I=40 MA. KakoBa MHIYKIIMs MarHUTHOT'O 10JIsA?

b M c
9
©® 3@ ®
R v
>
a N d

He 3a6y0vme nepenecmu 6ce omeemul 8 61aHK omeemog Ne 1

Yactb 3

3aoanua C1 — C5 npeocmasnatom coooii 3a0auu, noaHoe peuieHue KOmopvlx
Heo0x00umo 3anucams 6 d61anke omeemos Ne 2. Ilonnoe npasunvHnoe peute-
HUue Kaxcooll 3a0auu 00NHCHO GKAIOUAMb 3AKOHbL U (hopMybl, HpUMeEHeHue
KOMOopuIX HeoO0X00UMO U 0OCMAMOUHO O PEUICHUS 3A0a4u, a maxiHce Ma-
memamuuecKkue npeodpazoeanus, paciemsl ¢ YUCIEHHbIM OMEEMoM U, npu
Heo0x00umocmu, PUCYHOK, ROACHAOWUN peuwienue. Pexomendyemcsa npo-
eéecmu npeosapumenvHoe peutenue Ha yepHosuke. IlIpu ogpopmnenuu peuie-
Hus ¢ on1anke omeemog Ne 2 3anumume cuauana nomep 3aoanus (C1 u m.o.),
a 3amem peuienue coomeemcmayoueil 3a0ayu.

Teno, cB0OOIHO TafaromIee C HEKOTOPOH BBICOTHI 0€3 HavaJbHOH CKOPOCTH, 3a

BpeMs T = 1 ¢ nocie Hauasa IBUXKEHUS IPOXOJUT IYTh B 72 = 5 pa3 MEHBIIUH,
4EM 3a TaKOH e INPOMEXYTOK BPEMEHU B KOHLE ABM>XeHus. Hailnute noianoe
BpEMs JIBI>KCHUSL.
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B ropusoHTanbHO pactoiokeHHOH TpyOKe MOCTOSHHOTO CEUeHHUs, 3alasHHON

C OJJHOTO KOHIIA, IIOMEIIEH CTOJIONK PTYTH JJIMHOHM 15 ¢M, KOTOpPBIH OTHemseT
BO31yX B TpyOKe oT arMocdepsl. TpyOKy pacnosioxuimm BEpTHKAIBHO 3arasiH-
HBIM KOHIIOM BHM3 M Harpenu Ha 60 K. [Ipu aTom 00beM, 3aHUMaeMblil BO31y-
XOoM, He m3MeHwiIcs. JlaBieHue atMmocdepsl B 1aboparopud — 750 MM pT.cT.
KaxkoBa Temnepatypa Bo3ayxa B abopatopun?

ITo mpsiMmoMy TOpPH30HTAILHOMY MPOBOJHUKY JUTHHOM | M C IUIOMIAABIO TIOIe-
peuHoro ceuenus 1,25 10° Mz, MOJIBELICHHOMY C ITOMOIIBIO BYX OJMHAKOBBIX
HEBECOMBIX TIPYXKHHOK kecTKocThio 100 H/M, Tewer Tok /=10 A (cM. pucy-
HOK). Kakoif yroi 0 cocTaBisiOT OCH MPYKUHOK C BEPTHUKAIBIO [IPU BKIIOYEC-
HUH BEPTUKAIFHOTO MarHUTHOro mois ¢ maAykimed B = 0,1 T, ecnu abco-
JIIOTHOE YAJMHEHUE KaXI0M U3 NMPYXHHOK NPH ATOM COCTaBIISET 7-107 m?
(TI0THOCTH MaTepHaa poBoxHIKa 8-10° Kkr/n’).

[eevoe

FAS AN

- w}

D
==

rr«\'(\“ /e

(——=10
| N Bt
T L 1 \— J
— —
B B
Buz cooky

B uneansHOM KonebaTelbHOM KOHTYpe aMIUIMTyJa KoieOaHuil CHIIBI TOKa B

KaTyIIKEe MHAYKTUBHOCTHU I, = 5 MA, a aMIUIUTyla HalPsDKEHUsI Ha KOHJEHCa-
Tope U = 2,0 B. B MOMEHT BpeMeHH ¢ HalpsDKCHHE Ha KOHAEHCATOPE paB-
m

Ho 1,2 B. Haifaure cuiry Toka B KaTyIIKe B 3TOT MOMEHT.

O6paser, comepsKamuii paauii, 3a 1 ¢ ncmyckaer 3,700 o-uactu. 3a 1 9 BEI-
nemsiercst sHeprus 100 Jx. KakoB cpemnuit mmmynbc O-gactun? Macca
a-gactur pasua 6,700 kr. DHeprueii oTHauM sAEp, Y-M3IyHEHHEM H Pels-
THUBHCTCKUM 3¢ dexTamMu nmpeHedpeds.
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Enunblii rocygapcrBenHblii 3x3amen no ®U3UKE
Bapuant Ne 42

HNHcTpyKUMA M0 BHINOJHEHUIO Pad0ThI

Jlns BBIMOMHEHHS 3K3aMEHALMOHHOW pPa0OThl MO (U3HKE OTBOAUTCS
3,5 yaca (210 munyT). Pabota coctout u3 3 yacteid, BKIroyarommx 39 3ama-
HUH.

Yacte 1 comepxur 30 3amanuii (Al — A30). K kaxmaomy 3amaHuro gaetcst
4 BapMaHTa OTBETA, U3 KOTOPBIX MPABHIILHBIA TOJBKO OJIMH.

Yacts 2 conepxut 4 3amanus (B1 — B4), Ha koTopbIe clieayeT naTh Kpat-
kuid otBeT. Jlns 3amanust Bl oTBeT HeoOXomumMmo 3amucath B BHJIE Habopa
udp, a g 3agannii B2-B4 B Buje yucna.

Yactps 3 cocront m3 5 3amanmii (C1 — CS5), Ha KOTOpBEIE TpebyeTcs naTh
pa3BepHyTHI oTBeT. HeoOXoMmuMo 3amucaTh 3aKOHBI (PH3HUKH, M3 KOTOPHIX BBI-
BOJIATCS TpeOyeMbIe JUIs PENICHHUS 3371a9l COOTHOIIICHUSI.

IIpu BbIMOTHEHNH 3aJJaHHUI YaCTH 2 3HAYEHUE UCKOMOI BEJIMUUHBI CIIEdy-
€T BBIPA3UTh B TEX €AMHUIAX (PU3NIECKUX BEIMYMH, KOTOPBIC YKa3aHbI B YCIIO-
BHU 3anaHusl. Eciu Takoro ykazaHus HET, TO 3HAUE€HUE BEIIMYUHBI CIIEAYET 3a-
mucatk B MexayHaponuoi cucreme enunui (CH). [Ipu Beramcienuu paspe-
[Ia€TCs UCITOB30BATh HEMPOTPAMMHUPYEMBIH KalbKyIJISTOP.

BHrMaTenpHO TPOUYUTANTE KaXKI0e 3a/1aHue U TpeiaraéMble  BapHaHTHI
OTBETa, €CIM OHU uUMeTca. OTBeYaiTe TOIBKO IOCIIE TOTO, KAaK BBl HMOHSIIH
BOMPOC U MPOAHAIN3UPOBAIH BCE BAPUAHTHI OTBETA.

Brinonnsiite 3a1aHus B TOM MOPsAJIKE, B KOTOPOM OHM JAaHbl. Ecinu kakoe-
TO 3aJlaHHe BBI3BIBACT y Bac 3aTpyJHEHHUE, MPomycTHTe ero. K mpomyneHHbIM
3aJaHUSAM MOXKHO OyZeT BEpHYTHCS, €CIIM y BaC OCTAHETCS BpeMsl.

3a BBINOJTHEHUE PA3IMYHBIX M0 CIOKHOCTH 3aJaHHI JaeTCsA OIUH WU 00-
nee 6aysioB. banibl, monyuyeHHbIE BAMU 32 BBINOJIHEHHbBIE 3a/laHUsI, CYyMMUPY-
tores. [locTapaiiTech BBIIOJHUTH KaK MOKHO OOJIbIIE 3a/IaHUN U HAOPaTh HAaM-
00JIbIIIEE KOJIMYECTBO OAIIOB.

Kenaem ycnexa!

Huxe OPUBCACHBI CIIPABOYHBIC TAaHHBIC, KOTOPBIC MOTYT HOHa)IO6I/ITLC${
BaM TIPU BBITIOJJTHCHUHN pa60TI)I.

Ilecsnntmue NPUCTABKHA

Koncmanmeut
quCIIo T

YCKOpeHUue CBO6OI[HOF0 aJIcHus Ha 3emMJie

IpaBUTALIMOHHAS IOCTOSHHAS
ra3oBasi IOCTOSHHAs
noctostHHas borprivana
MOCTOSsIHHASI ABOTapo
CKOPOCTB CBETa B BaKyyMe

K03()(PUIMEHT MPONOPIHOHATBHOCTH B 3akoHe Kynona

MOJyJIb 3apsiia JJIEKTPOHA (3JIeMEeHTapHBII

INIEKTPUUYECKUH 3apsin)
nocTtosHHas [1nanka

=3

,14
g=10m/c’

G=6,7-10" H-m¥/xr?
R =28,31 JIx/(moab-K)

k=1,3810"% Ix/K
Nyp = 6-10% momp ™!
c=310%m/c
1

k= ——=910° H-M¥Kn*

4me,
e=1,610"Kn
h=6,610"* Ilx-c

Coommnouienue mexcoy pasiuiuHblMu eOUHUUAMU

TeMuepaTypa
aTOMHas! €IMHUIIA MACChI

1 27eKTPOHBONBT

0K=-273°C

laewm =1,6600 kr
1 aTomMHast equHUIIA MacChl SKkBUBajeHTHA 931,5 MaB
15B=1,600" Jix

Macca ywacmuy

9JIEKTpOHA 9,100 kr = 5,500 *a.e M.

IPOTOHA 1,673 002 kr = 1,007 a.e m.

HEHUTpOHA 1,67500 % kr = 1,008 a.e m.

ITnomunocme TIOJICOTHEYHOro Macia 900 Kr/m°
BOJIBI 1000 kr/m’ ATFOMHUHUSA 2700 kr/m>
npesecuub (cocua) 400 xr/m’ Keresa 7800 kr/m’
KepocHHa 800 kr/m’ pTyTH 13600 kr/m’
Yoenvnas mennoemxocmo

Bonsl 420007 Jix/(xrK) amomunnsg 900 Jhx/(krEK)
mpaa 2,100° Dx/(xrE) Mezm 380 Jix/(xrK)
xenesa 640 Ix/(xrK) YyryHa 500 [Ix/(xrK)
ceunna 130 Jx/(krK)

Yoenvnasa mennoma

napooOpazoBaHUs BOJIBI 2,300 ° Jix/xr

IJIaBJICHUS CBUHIIA 2,500 Jik/kr

IJIaBJICHHA JIbJa

3,300 ° Jix/kr

Hopmansusie ycnosus  nasinenne  10° [a, temmeparypa 0°C

Haumeno- | OGo3Haue- MHuo:xu- Haumeno- | O6o3Haue- MHoxu-
BaHHE HHeE TeJb BaHHeE HHE TeJb
rura r 10° CaHTH ¢ 1072
Mera M 10° MUILIN M 107
KHJIO K 10° MHKPO MK 10°
TeKTO r 102 HaHO H 10°
e I 107! HUKO o 10712

Monapnaa macca

asoTa 28000 kr/Moub
aprosa 40007 kr/Moub
BOJIOpOAA 200 kr/monb
BO3/yXa 290007 kr/moms
reius 4007 xr/monb

32007 kr/mois

KHCIIOpOa
JIATHS 600 kr/moub

MoubIeHa 96000~ kr/mMoiB
HEOHa 20000 kr/moub

yriekucnoro raza 44007 kr/mons
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Yacts 1

Ilpu eévinonnenuu 3a0anuit wacmu 1 ¢ on1anke omeemoe Ne 1 noo nomepom
ebinoHsAemozo eamu 3aoanusn (A1 — A30) nocmasvme 3nakK « %) 6 Kiemouke,
HOMeEp KOMOPOUl COOMEenCcmeyem Homepy 6blOPAHHO020 8aMU Omeemad.

Ha pucynke usoOpaxeH rpaduk 3aBu- ¢ w/c
CHMOCTH HPOSKIH CKOPOCTH Tena Uy
Ha ock Ox or BpemeHnu t. Ilpoekuus
YCKOpEHHS TeJla Ha 3Ty OCh paBHa

1) 0,5 m/c?
2) 1,0 m/c?
3) 1,5 m/c?
4) 2,0 m/c?

Teno nBmkeTCs paBHOMEPHO MO OKpy>KHOCTH pamuycoMm 10 m. Ilepmon ero o6-
pamenus paseH 20 c. Kakoa ckopocts Tena?

1) 2wm/c 2) Tim/c 3) 2mwm/c 4) 4mtm/c

IlonocoBoii MarHUT Maccod m TIOJHECIM K MACCHUBHOM CTaJIbHOM INIMTE
Maccoit M. CpaBHUTE CHIIy JACHCTBHS MarHUTa Ha Mty F ¢ cuiol neictBus
IUIMTHI HA MarHut F,.
1) Fl = F2
2) F\>F,
3) F,<F,
4) _Fl =m
F, M

24 2
Macca 3emnu = 6[10°" kr, macca Jlynsr = 710" kr, pacCTOsIHHE MEXIYy HUMH
8
= 4[10° M. Cunia TATOTESHHS MKy HUMH TPUMEPHO paBHA

1) 200°H 2) 200°H 3) 200 H 4) 200" H
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B Boze HaxomATCs TPH MIapHKa OIUHAKOBOH MAcCHI, YACPKHBAaEeMble HUTSIMA
(cM. pucyHOK). [Ipn aTOM
1) Ha mepBBId MIAPUK JEHCTBYeT HaWOOJbIIas 1
apXUMeI0Ba CUila d) @ @
2) Ha TpeTHH MIapHK JAEHCTBYET HAHOOJIbIIAs ap-
XUMEJI0Ba CUJIa
3) apxmMenoBa cuia, JeHCTBYIONIas Ha TEPBHII IApHK, HAIIpaBJICHa BHU3,
a Ha BTOPOH U TpEeTUi — BBEPX
4) Ha Bce IMIapHUKH JEHCTBYIOT OJMHAKOBBIC apXMUMEIOBHI CHIIBI, TaK KaK MX
MacChl paBHBI

INepBas npyxwuna mMeet xxectkocts 20 H/M, BTopas — 40 H/M. OGe npyxuHBI

N E
PacTAHYTHI Ha 1 cM. OTHOIICHHE TTOTEHITHATBHBIX OHEPruur NpyxxKnuH E—2 paBHO
1

) 1 2) 2 3) V2 4) 4

KoneGmromasicst cTpyHa n3gaeT 3ByK ¢ aiuHON BoiHE 0,68 M. Kakos mepron ee
KoJIeOaHUH, eCITi CKOPOCTh 3ByKa B Bo3myxe 340 m/c?

1) 0,02¢ 2 Loe

4 -3
2 ) 20007 ¢

3) 500° ¢

I'py3 maccoit | kxr, nexkanuii Ha CToNe, CBsI3aH JITKOW HEPaCTSKUMOH HUTBIO,
nepeGpPOLICHHON Yepe3 HieanbHblii OJIOK, C IPY30M Mac- 1
coit 0,25 kxr (cM. pucyHok). Ha mepBbiii Tpy3 nmedcTByeT
TOPU3OHTalIbHAs TOCTOSIHHAS cuila I, paBHas 10 MOJIYIIO
1 H, TpeHne Mexay Ipy30M U MOBEPXHOCTBIO CTOMIA Mpe-
HeOpeKMMO Mayio. BTopoii rpy3 ABMIKETCSI C YCKOPEHHEM,

HanpaBJICHHbIM BHU3. KakoBa cwiia HaTsKeHUs HUTH?
) 1,IH 2) 22H 3) 33H

QY

4) 44H

[Map maccoii 200 r magaet ¢ HAYaTBHON CKOPOCTHIO 10 M/C Ha CTOSIIYIO HA TO-
PH30HTAIBHOHN IUTOMIaAKe IaTdopMy ¢ meckoM Maccoit 20 kr mox yriom 45°
ropu3oHTy. Kakoif mMIynbc mproOpeTeT mocie 3Toro miathopma ¢ Mmapukom?
Cunrats, 4yTO MIaTHOpPMa MOKET TOPU3OHTATIBHO JBUTATHCS 03 TPEHHSL.

1) 0xriw/c 2) 2 xriv/c 3) 4 xrll/c 4) 1,4 xrii/c
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B cocyzne Hen3aMeHHOTO 00BbEMa HAXOMUTCA 2 MOJIS HAEaNbHOTO rasa. B cocyn
J006aBUNH elle OJUH MOJIb Ta3a U U3MEHUIN TEMIIEPATypy TaK, YTO AaBJICHHE B
cocyzie yBeNnnumiIoch B 3 pasa. Kak m3MeHmnack abcoroTHast TeMIeparypa ra-
3a?

1) yBemuumnacsh B 3 pasza

2) yBenuumiack B 2 pa3a

3) ymeHblImiIach B 3 paza

4) ymeHblIMIach B 2 pasza

KOHHCHTpaI_II/ISI MOJICKYJI pa3peKEHHOI'0 rada yMCHbIINJIACh B 4 pasa, a CpCansis
KHMHETHYECKasA SHEPIrusl XaOTHYCCKOI'0 IMOCTYHNATCIbHOI'O ABMXXCHHUA MOJICKYJI
YBEJIN4YNJIAaCh B 4 pasa. I[aBJ'IeHI/Ie rasa 1Ipm 5TOM

1) He U3MEHWIOCHh

2) yMeHbLIWIOCH B 4 pasa
3) yBemuumioch B 4 paza
4) yBenuuwmioch B 16 pa3

B BO31yIIIHOM Hacoce MEePEKPhUIN BBIXOJHOE OTBEPCTHE U OBICTPO CHKATHM BO3-
IyX B IMUTMHIpE Hacoca. Kakol mporiecc MpOMCXOaUT ¢ BO3AYXOM B IIHJIHHIPE
Hacoca?

1) n3oGapHbIit
2) HM30XOPHBIHA
3) u3oTEpMHUUECKUil
4) annabaTHBIN

dapdopoByio cTaty3aTKy Maccoit 0,2 kr obxwuraim npu temneparype 1500 K u
BBICTAaBWJIM Ha CTOJ, T1e ee Temneparypa ymensimiack 10 300 K. Kakoe mpu-
ONM3UTENFHOE KOJTHYIESCTBO TEIUIOTHI BBIICIIMIA CTaTyITKa P OCTHIBAHHH, €C-
JM yAeTbHas TermoeMKocTh hapdopa 1100 Jx/kr-K?

1) 2,600° JIx 2) 3,300° Ik 3) 6,6000" ik 4) 2,600% JIx
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Ha pucynke mokazaH rpaduk H3MEHCHHUS

COCTOSIHHSI TIOCTOSHHOM Macchl rasa. B stom  7» 10°TIa

IpOIecce Ta3 OTHAT KOJHYECTBO TEILIOTEL, 3t L. i
paBHoe 3 kJ[X, B pe3yJbTare 4ero ero BHyT- [ — R N 4-
PEHHSS SHEPTHUS Y i _______ I_z_____JE_

1) He U3MEHHMIIACH i i I

2) ymenpinmiack Ha 1,8 kJx 0 5 107,107 M

3) ymenbumiach Ha 2,2 kJDx
4) ymenbinnack Ha 3 kJ[x

Kakyro paboTy cosepmiaeT ras npu Iepexojie p, 10° IIa
H3 cocTossHuA 1 B cocTostHme 37

1) 10 k/Tx
2) 20 KTk
3) 30 k/x
4) 40 xJlx

SHGKTPOCMKOCTL IUIOCKOT'0 KOHAEHCATOpa N3MEHUTCS, €CJIM UBMEHHUTDH

1) mnomraas 00KIag0K

2) 3apsan Ha OOKJIaIKax

3) HampsHKEHHOCTD MOJISl B KOHAECHCATOPE
4) HampsDKEHHE MEXIy 0OKIaIKaMu

Moayne CHIIBI B3aHMOJCHCTBHS MEXKIY NBYMS HEMOIBIKHBIMHU 3apshHKCHHBIMU
TenamMu paBeH F. UeMmy cTaHET paBeH MOJIYJb STOI CHIIBI, €CIIM YBEIUYUTh 3a-
psI OJHOTO Teja B 3 pasa, a BToporo B 2 pa3za?

1 1
DSF 2) 5F ) oF 4) 6F

Kax usmeHurcs COIIPOTUBJICHUE Y4YacCTKa LEIn

R
AB, n300pakeHHOro Ha pUCYHKeE, ecnu kimod K A
Pa3OMKHYTH? CormpoTHBIICHHUE Ka)XJ[0TO
pesucropa pasHo 4 Om. R R
1) ymensbuutcs Ha 4 OM B

2) ymensummrcs Ha 2 OM
3) ysemuuurcs Ha 2 OM
4) ysenuuutcs Ha 4 OM
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A21

A22

A23
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DnekTprdeckas Jlamrogka moTpebmser momHOcTs 60 BT mpm HanpsbkeHHH
220 B. Yemy paBHO CONPOTUBIICHUE CIIUPAIH JAMIIOUKU?

1) 3,70m 2) 807 Om 3) 130 Om 4) 0,27 Om
K marHuTHOM cTpenke xommaca, 3a(UKCHPOBAaHHOH B S
MIOJIOKEHHUHU, TPEICTABICHHOM Ha PHCYHKE, IOJXHECIH

MarHuT. [locne ocBoOoOxaeHHsA (HKcAaTOpa CTpenka N
KOMIIaca yCTAaHOBUTCS B TIOJIOKEHUU PAaBHOBECHS, <)

1) nosepuyBumch Ha 180°

2) noBepHyBIIKCH HAa 90° O YACOBOIA CTpEIKe

3) noBepHyBIIKCH Ha 90° IPOTHB YACOBOM CTPEJIKH
4) OCTaBIINCH B IPEKHEM ITOJIOKCHUH

3a Hermpo3pavyHBIM JIUCKOM, OCBEIICHHBIM SPKHM HCTOYHUKOM CBETa HEOOJIBIIIO-
ro pasMepa, B IICHTpE TEHH MOXXHO OOHapyXHTh cBeTsioe TATHO. Kakoe ¢uzn-
YecKoe SIBJIICHHE TIPH 3TOM Halmonaercs?

1) mpenomieHue cBera
2) nonspu3alus cBeTa
3) nmucrniepcus cBeta
4) mudpakums cBera

JlaMnoyka ycTaHOBJICHAa Ha TJIABHOW ONTHYECKOH OCH COOMpAIONICH JIMH3BI C
(doxycHbIM paccrostaueM 10 cM, BCTaBICHHOH B

OTBEpCTHE B HenpospadHoil manemn. CripaBa oT ¢

JIMH3BI YCTaHOBJEH dKpaH. Kakas SHeprus moma- --¢-—4-—b-=b-mcbomdonf fof ==

JaeT Ha dKpaH 3a 10 ¢, ecii MOITHOCTh H3ITyde- F

HUS, IPOXOJSILETO Yepes3 JIUH3Y, paBHa 5 MBT1?

1) 10 mIx 2) 20 mJIx 3) 25 mJIx 4) 50 mIx
Ha pucynke npuBenen rpaduk 3aBucu- I, MA 4

MOCTH CHJIBI TOKa OT BPEMEHH B DJIEK- 30f----- - dmmmeee mmoe- r
TPUYECKOW IeNH, WHIYKTUBHOCTH KO- i i i |
topoit 1 mI'H. Omnpenenure MoxyIb 20 p---1-- — ; N— ‘
cpennero 3HadeHus OJIC caMOMHIyK- | | | |
LMY B HHTEepBasie BpeMenu ot 5 10 10 c. 1ok-f-—-- I S A W

1) 2 mxB L L\

2) 4 MxB : : : >
3) 5mxB 0 5 10 15 20 t,c
4) 6 mxB
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B DJICKTPUYCCKYIO II€Nb BKJIIOYEHA MEIHas IPOBOJIOKA

A25

A26

A27

qummHoi 20 cM. [Ipu HampspKEHHOCTH 3JIEKTPUYECKOro
moist 50 B/M cuia Toka B mpoBoioke paBHa 2 A. K
KOHIIaM IIPOBOJIOKH IIPHJIOXKEHO HAIpsDKEHHE

1) 10B 2) 20B 3) 40B

Kocmuueckuit kopabib, yganstomuiics ot 3emiu co ckopocteio U= 0,3c (¢ —
CKOpOCTh CBETa), MOociai Ha 3emilio paauocurHan. KakoBel 3HaueHus Ui u U,
CKOPOCTHU PaJHOCUTHANIA OTHOCUTENHHO KOPaOiIsi 1 OTHOCUTENBHO 3eMITH?

1) U.=c,0,=0,7c
2) v, =13c, U,=c
3) Uo=c,U=c

4) u.=0,7c, U,=c

OnuH na3ep u3IydaeT MOHOXPOMATHYECKUH CBET C JTHHOM BOTHBI A = 700 HM,

JpYroi — ¢ AMMHON BOJHBI A, = 350 HM. OTHOLICHHE UMITYIbCOB by (oToHOB,
2

N3JIy4acMbIX JIa3€paMu, pPaBHO

1 2) 2 3)% 4 2

SAnpo atoma coneput 13 HEUTPOHOB U 9 TIPOTOHOB, BOKPYT HEr0 00paIiaroTCs
8 AIIeKTPOHOB. JTa CUCTEMA YaCTHII —

1) arom ¢ropa %3F
2) uou ¢propa 3F
3) arom kucaopoma 220

4) won xucopoma 30



A28

A29

H O
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B o6pasie, comepKaieM pajHoakTHBHBIN M30TON BHCMyTa 23> Bi, omHOBpe-

MEHHO TIPOMCXOAT PEAKIMH MpPEBpAIICHHs ero B mononmit 3°Bi -3i Po u

tanmit 242 Bi -39 TI.

I[Ipu 3TOM PErUCTPUPYIOTCS CIELYIOUINE BUIbI PaIMOAKTUBHOTO U3ITYYEHHUSL:
1) o-usnydeHue U Y-u3yueHHe

2) TonbKo B-usnyueHue

3) uQ-, u B-usnyueHue

4) TONBKO Y-U3JTydeHnEe

—1
PaGoTa BeIXOa 9IeKTpoHa 13 Bombdpama 7,310 '*Jlx. KakoBa MakcnmabHas
KHHCTHYCCKasA SHCPIrust (I)OTO3IICKTpOHOB IpHU OCBCHICHHUN BOHBCI)paMa CBE€TOM C
JUTHHOM BOJIHBI 1,8[1]0’7M?

1) 1800 "k
2) 1100 "I
3) 9,100 "Ik
4) 3,700 " Ix

HpOBOZ[HI/IKI/I H3rOTOBJICHBI M3 OAHOTO M TOI'O XK€ Marepuaa. KaKyIO napy
IIPOBOJHHUKOB HYXXHO BBI6paTL, 4TOOBI HA OIIBITE O6Hapy)KI/ITI> 3aBUCUMOCTH
COITPOTUBJICHUS ITPOBOJIOKH OT €€ I[I/IaMeTpa?

2)0:) 3)0:)4)0:)
)

c—
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Yactp 2

B 3a0anuu Bl mpebyemca ykazamv nocieo08amenbHocms yugp, coomeem-
CBYIOUUX RPABUILHOMY OmEemy. Jmy ROC1e008amenbHOCHY Cledyem 3a-
Rucamb CHAYANA 8 MEKCM IK3IAMEHAYUOHHOU padomyl, a 3amem nepenecmu
6 Onank omeemog Ne 1 6e3 npobenos u opyzux cumeonos. (Lughpor 6 omeeme
MO2Ym nOGMOPAMbCAL.)

Bpycok CKOIB3UT 10 HAKIIOHHOM IIOCKOCTH BHU3 Oe3 TpeHus. Kak n3meHstoTcs

IIPU 3TOM €TI0 CKOPOCTh, yCKOPEHNE, KHHETHIECKast YHEPT s’

K xaxmoi mo3unuy mepBoro crojdia Moa0epuTe COOTBETCTBYIOMIYIO TIO3UIIUIO
BTOPOTO M 3aIMIINTE B TaONUIly BEIOpaHHBIE IU(PHI IO COOTBETCTBYIOIUMHU
OykBaMH.

OUBNYECKHUE BEJIMYVHBI NX USMEHEHUE
A) CKOpOCTB 1) yBemmuurcs
B) yckopenue 2) yMCHBIINUTCS
B) xuHeTHYecKas SHEpPTHUst 3) He U3MEHHTCSH

A b B

[MomyuyuBHIyIOCS TOCTIEIOBATENBHOCTD (P MepeHecuTe B OJIaHK OTBETOB (0e3
po0eIOB U KAKUX-TNO0 CHMBOJIOB).

Omeemom K Kaxcoomy 3a0anuio 3moii uacmu 0ydem HeKOmMopoe 4ucno.
Omo uucno naoo 3anucamse 6 61aHK omeemog Ne 1 cnpasa om nomepa 3aoa-
Hua (B2 — B4), nauunasn c nepeoit kniemouxu. Kaxcowsii cumeon (yugpy, 3a-
RAmMYI0, 3HAK MUHYC) RUWUMe 68 OMOENbHOI KlemouKe 6 COOMGEMCMEul ¢
npueedeHHviMu 6 Onanke oopasuyamu. Eounuyst guzuueckux eéenuuun nu-
camp He HYIHCHO.

C upealbHBIM Ta30M IPOMCXOANUT HM300apHBIA MPOLECC, B KOTOPOM ISt
YMeHbIIeHHs 00beMa ra3a Ha 150 M’ TeMIepatypy raza yMeHbIIAOT B 2 pasa.
KakuMm GbLI IepBOHAYATBHBI 00BeM Tasa (B 1vM°)?

Tpu MeoHBIX HIapUKa JUaMeTpoM 1 cM KaKIblii pacro-

JIOKEHBI B BO3yX€ B BEpIIMHAX MPABIIBHOTO TPEYTOJIb- qiﬂ\
HUKa co cropoHoi 20 cm. IlepBblif mapuk HeceT 3apsn

¢ = 80 K11, BTOpO#t 9> = 30 HKII, a Tpernit ¢; = 40 K. S N\
C Kakoil cuyOM BTOpOW WIAPUK AEHCTBYET HAa MEPBBIA?  @----------—- ‘e
OTBeT BBIpa3UTe B MUJUIMHBIOTOHAX. a 92
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IpoBomsmmii crepxens mmHON /=20 cM ABHXETCS MOCTYIATENFHO B OIHO-
POIHOM MarHWTHOM mojie ¢ mHmykimed B = 0,5 Tn co ckopocteio U=1 m/c
TaK, 4TO yroJl MEXIY CTEPKHEM U BEKTOPOM CKOpocTH O = 30° (CM. pUCYHOK).
Haiinure 9/1C nHRyKIMK, BO3HUKAIOLLYIO B CTEPIXKHE.

=g

He 3a6y0vme nepenecmu 6ce omseemul 6 61aHK omeemog No 1

Yacts 3

3aoanusn C1 — C5 npeocmasnaom codoii 3a0auu, nojiHoe peuienue KOmopvix
Heobx00umo 3anucamos 6 o1anke omeemos Ne 2. Ilonnoe npasunvrnoe peute-
HUe Kaxcooiul 3a0auu 0071HCHO 8KIOUAMb 3AKOHbL U (Yopmynbl, npUMEHEeHUe
KOMOpbIX HE00X00UMO U OOCIMAMOYHO ONA PEUICHUSA 3a0a4U, 4 MAKIHCe Ma-
memamuuecKue npeodpa30eanus, pacienmsl ¢ YUCIEHHbIM OMEEmoM U, npu
Heo0x00umocmu, PUCYHOK, ROACHAIOWUI peuienue. Pexomenoyemca npo-
eéecmu npedsapumensHoe peuienue Ha uyepHoguxe. IlIpu ogpopmnenuu peuie-
Husn 6 Onanke omeemog No 2 3anuwiume cnauana nomep 3adanusn (C1 u m.o.),

a 3amem peuieHue coomeencmeyiouieil 3a0auu.

HeOonbmas maitba mocne ygapa CKOJB3UT BBEpX MO Ha- B

. -
KJIOHHOM MJIOCKOCTU M3 TOUKH A (CM. pUCYHOK). B Touke U 7
KacaHus B HakIOHHas IUIOCKOCTH 0€3 M3JI0Ma MEPeXOAUT /a R

B HapyXXHYIO MMOBEPXHOCTh TOPH30HTANBHON TPyOBI pa- A
muycom R = 0,4 m. Ecinu B Touke A CKOpOCTH I1IaiiOBI
MPEBOCXOIUT Uy = 4 M/c, TO B Touke B 1raiida oTpsiBaeTcs OT omopbl. IyuHa
HAKJIOHHOHU miockocTH AB = L = 1 M, yron o = 30°. Haiinure ko3¢ dunueHt
TPEHUS L MKy HAKJIOHHOMW TTIOCKOCTBIO M IIali00H.

B kanopumMetpe Haxomuics jen npu temneparype — 5°C. Kakoii Obuia Macca
JIBJIa, €CITU Tociie To0aBIeHNs B KaJOpuUMeTp 15 T BOXBI, HMEIOmel TeMnepa-
Typy 20°C, ¥ yCTaHOBJICHHUS TEIUIOBOTO PaBHOBECHS TeMIEpaTypa COIEpKH-
MOTO0 KaJIOpUMETpa okasanach paBHOW — 2°C? TemiooOMEHOM ¢ OKpY KatoIeH
Cpe/Ioii M TEIIIOEMKOCTEIO KAIOPHMETpa IpeHeOpeys.
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[bumnaka, uMerormas maccy 10°T  u 3apsx

(- 1,8)00"* K1, BieTaer B 2MEKTPHUECKOE T10-
JIe KOHEHCATOpa B TOYKE, HaXOIIEHC S 1moce- O
pearHe MEeXIY ero IIACTUHAMHE (CM. PUCYHOK).
UeMmy nomkHA OBITH paBHA MUHUMAJIbHAs CKO-
POCTB, C KOTOPOH BiIE€TAaeT MBUIMHKA B KOHAEGHCATOP, YTOOBI OHAa CMOTJIA MpoJie-
TETh ero HacKBo3b? JIJTiHA IIIacTHH KoHAeHcaTopa 10 cM, paccTosHHE MEXTY
IIacTUHaMu | cM, HampspKeHUe Ha IulacTUHax koxpaeHcatopa 5000 B. Cuoit
TSDKeCTU npeHeopeys. CucreMa HaXOAUTCS B BaKyyMe.

[Tnockast ropusoHTaNbHAs Gurypa miomaaso S= 0,1 M, OrpaHMYCHHAs MpPO-
BOIIIAM KOHTYPOM, UMEIOIINAM CONpOTHBICHHE R =5 OM, HAXOOUTCS B OJ-
HOPOJHOM MAarHUTHOM Tioiie. Kakoil 3apsi mpoTeder mo KOHTYpY 3a OONbIION
MIPOMEXKYTOK BPEMEHH, IMOKa TPOCKIMS MATHATHOW WHIYKIMH Ha BEPTUKAIb
paBHOMepHO MeHsieTcs ¢ By, = 0,2 Tn o By, =-0,2 Tn?

Ipenapar akTuHOCTHIO 1,7(10"" YacTHIl B CeKyHIy MOMEIEH B MEIHbIH KOH-
teiinep Maccoit 0,5 xr. 3a 30 MuH TeMmIiepaTypa KOHTEilHepa MOBBILIAETCS Ha
1,3 K. Haiinure sHepruto O-4aCTHIIBI, CUMTAas, YTO SHEPTUA BCeX O-YaCTHII
TTOJTHOCTBIO TIEPEXOIUT BO BHYTPEHHIOO YHEPIHIO. TEII0eMKOCTRIO IIpenapara
1 TETIIOOOMEHOM C OKPYXKaIOIEH cpenoi IpeHeOpeyb.
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Enunbiii rocynapcrBennslii sx3amen no ®U3UKE
Bapuant Ne 43

I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

Jns BBIOJTHEHHWS 5SK3aMCHAIIMOHHOW paboTHI 1O (DM3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 wacreit, Brirodarommx 39 3ana-
HUH.

Yacts 1 conmepxur 30 3aganuit (Al — A30). K kaxxmpomy 3a1aHUIO JaeTcst
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUIBHBIN TOJIBKO OIHH.

Yacts 2 comepxur 4 3amanus (Bl — B4), Ha xoTopsle cienyer qate Kpar-
kuii otBeT. Jns 3amanust Bl oTBer HeoOxomumo 3ammcaTh B BHAE Habopa
udp, a Ui 3agannii B2-B4 B Buje uncna.

Yacte 3 cocrout u3 5 3amanuii (C1 — C5), Ha xoTopble TpebyeTcs naTh
pa3BepHyThIH oTBeT. HeoOxoanumo 3amucaTh 3aKOHB! (PU3MKHU, U3 KOTOPBIX BbI-
BOJATCA TpeOyeMble ISl PEIICHUS 3a1a4l COOTHOLICHUSI.

[Ipu BBINOMHEHUU 33/1aHUI YAaCTH 2 3HAU€HUE UCKOMOW BEIMYHHBI CIEIy-
€T BBIPA3HTh B TE€X SAMHHUIAX (DU3MUYCCKUX BEIUYHH, KOTOPBIC YKa3aHbI B YCIIO-
BUH 3a1aHus. Ecnu Takoro ykazaHus HET, TO 3HaU€HHE BEIIMUMHBI CIEAYeT 3a-
nucatb B MexayHaponHoi cucteme enunun (CH). Ilpu Bbruncnenun paspe-
II1a€TCsl UCIOJIB30BATh HEMPOTrPaMMHUPYEMBbIi KaJIbKyJISATOP.

BHuMaTenpHO npounTaiiTe KaXa0€e 3aJaHue U IpellaraeMble BapHaHThI
OTBETa, €CIM OHM MMeroTcs. OTBeYaliTe TONBKO MOCHE TOTO, KaK Bbl MOHSIM
BOIPOC U MPOAHANHU3UPOBAIM BCE BApUAHTHI OTBETA.

BrmonastiiTe 3aaHNs B TOM MOPsiIKE, B KOTOPOM OHHM AaHBI. Ecim xakoe-
TO 3aJjaHME BBI3BIBAET y BAc 3aTpyAHEHUE, NpomycTure ero. K nponyuneHHbM
3aJJaHUSIM MOXHO OYZeT BEPHYTHCS, €CIIH y BaC OCTAHETCSI BpeMsI.

3a BBINTOJIHEHNE PA3IMYHBIX TI0 CIIOKHOCTH 3aJJaHUil TaeTCsl OANH WiH 00-
nee O6aytoB. batel, momydeHHBIe BaMH 32 BBINIOJHEHHBIC 33/IaHUS, CYMMHUDY-
torcst. I[TocTapaliTech BEITOTHATH KaK MOJKHO OOJIBINIE 331aHUH M HAOpaTh HaW-
OoJtbIIIee KOJIMIECTBO OaJlIOB.

Kenaem ycnexa!

Hmke mpuBeseHs! CpaBOYHbIE JJaHHBIE, KOTOPBIE MOTYT MOHAIOOUTHCS
BaM IIPHU BBIIOJIHCHUU PaOOTHL.

)ICCHTI/I‘IHLIG NMPUCTABKH

Haumeno- | O6o3Haue- MHoxku- Haumeno- | Odo3naue- MHuoxku-
BaHHe HHE TeJb BaHHe HHE Tellb
TUra r 10° CaHTH ¢ 10
Mera M 10° MUJIIA M 107
KHJI0 K 10° MHKpPO MK 10°
TeKTO r 102 HaHO H 107
i(S1178 I 107" ITHKO Il 102
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Koncmanmut

quCyo T mn=3,14

yCKOpeHHe cBOOOJHOTO MaJeHuUs Ha 3emMiie g=10m/c

IpaBUTALMOHHAS ITOCTOSIHHAS G=6,7-10"" H-m*/xr?

ra3oBas IOCTOSIHHAsI R =8,31 Jx/(monsK)

MOCTOsIHHAs boyibliMaHa k=1,3810"% Jx/K

[IOCTOsIHHAs: ABOTajpo Np = 6-10% monp !

CKOPOCTb CBETa B BaKyyMe c=3-10° m/c

K09 QUIHEHT IPONOPIMOHANLHOCTH B 3aKkoHe Kynona k= 47; =9-10° Hm*/Kn’
0

MOJTyJTh 3apsijia JIEKTPOHA (3JIeMEHTApHBII _

3nef<yTpI/merc):Km71 3apsu1r; ( ’ e=1,610" Kn

noctosinHas [lnanka h=6,610" Jx-c

Coomuoutenue mexcoy paiuuHviMu eOUHUYAMU

TeMIeparypa 0K=-273°C

aTOMHas €IMHMIA MAcChI laem = 1,66[]]0’27 KT

1 aToMHast eIMHHUIIA MacChl SkBUBajeHTHa 931,5 MhB

1 2NeKTPOHBONIBT 15B = 1,600 Jix

Macca wacmuy

JJIEKTPOHA 9,100'kr = 5,500 *a.e m.

pOTOHA 1,67300 > kr = 1,007 a.e m.

HelTpoHa 1,675 00 kr= 1,008 a.e m.

IInomnocms noaconHeuHoro Macna 900 Kr/m’

BOJBI 1000 kr/m’ ATFOMHHUS 2700 xr/m’

npesecutbl (cocHa) 400 Kr/m’ xKeresa 7800 kr/m’®

KepOoCHHa 800 kr/m’ PTYTH 13600 kr/m’

Yoenvnaa mennoemxocmo

Bogsl  4,20010° Jhx/(xrlK) amomuus 900 [/ (krlK)

mpaa 2,107 Dx/(xrE) MesH 380 Ix/(xr(K)

xernesa 640 Jix/(krK) dyryHa 500 xe/(xrK)

ceuHua 130 x/(xrK)
Yoenvnaa mennoma

napooOpa3oBaHUs BOABI 2,300 Jix/xr
IIaBJICHHS CBHHIIA 2,500* Jix/xr
IJIaBJIEHHUS JIba 3,300° Jix/kr

|H0pMaJleble yenosus  nasinenne 10° Ia, tTemmeparypa 0°C

Monapuasa macca

aszora 2800 xr/moib KHCII0poJa 320007 xr/mos
aproHa 40000 kr/moub JMTHUS 600 kr/monb
BOZOpOaA 200" kr/mons MonuGeHa 96107 kr/MOIB
BO3IyXa 2900 kr/MoIb HEOHa 2000 kr/moms
reyus 4107 kr/mMomb yryiekucioro rasa 4410 kr/mos
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Yacrs 1

Ilpu evtnonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bIN0IHAEMO020 8amu 3a0anusn (Al — A30) nocmasbme 3naK « X» 6 Kiemouke,
HOMep KOMOpOil COOmeencmeyem Homepy 8blOpannozo eamu omeema.

I'paduk 3aBHCMMOCTH TPOEKIINH CKOPOCTH Te-

U, M/cA
1a v, Ha ocb OX OT BpeMeHH / IPUBE/ICH Ha PH- 4
cyHke. IIpoeknysa ycKopeHus Teila Ha 3Ty OCh
paBHa 2
1) 4wm/c’ 0 N - >
2) 2 m/c? 5 POANg 4 b¢
3) —2wm/c’ N
4) —4wm/c? —4

[epuoa paBHOMEPHOTO IBHKCHUS MaTCPHAIBHON TOYKH IO OKPY)KHOCTH PaBECH
T, paguyc okpyxHocTH R. Touka mpoineT Mo OKpyXHOCTH IyTbh, paBHbIH TR,
3a BpeMs

1) 2T 2) % 3) %1 4)

r

Macca Jlynst B 81 pa3 menbiie maccol 3emiu. CpaBHUTE MOAYJb CHUJIBI JCHCT-
Bus JIyHsl Ha 3emito [} ¢ MoyJieM CHiIbl AelcTBus 3emin Ha JIyny Fs.
1) F, =81F,

_1
F,=—F
2) TR
3) F =F,
4) F =9F,

2 2
Macca 3emmu = 600" kr, macca Jlynst = 7[10° kr, pacCTOSHHE MEXIy HUMH
8
= 40" M. Cuita TATOTEHHSI MEXTy HUMH ITPUMEPHO paBHA

1) 200° H 2) 200" H 3) 200" H 4) 200*° H

[lecTs ONMHAKOBBIX OPYCKOB TOJIIMHOW /i Ka)KObIH, CBSI3aHHBIC B
CTOIIKY, IUIaBalOT B BOJE TaK, YTO YPOBEHb BOJBI MPUXOIUTCS Ha
TPaHMIly MEXIY ABYMs cpemHUMH Opyckamu. Ecnm m3 cromku yo-
patb 1Ba Opycka, To IITyOHHA ee IOTPYKEeHHsT YMEHBIINTCS Ha

) h 2) %h 3) %h 4) %h
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JIBe Ipy>KUHBI UMEIOT OJUHAKOBYIO JKECTKOCTh. llepBas U3 HUX pacTsHyTa Ha

N E
1 cM, BTopas — Ha 2 cM. OTHONIEHHE MOTEHIHANBHBIX dHEPIUil MPYKHH —
1

paBHO

D1 2) 2 3) V2 4) 4

3purenu HaOMIOMAIOT Mpa3AHUYHBIL camoT. Bpems Mmexay BHIUMOW uMH
BCIBIIIKON callfoTa M 3ByKOM cocTaBiisieT 2 ¢. Ha kakoM paccTOsIHUM OT MecTa
BCIBIIIKU CATIOTa HaXomsaTcs 3putenu? CKopocTh 3ByKa B Bo3nyxe 340 m/c.

1) 170 M 2) 340 M 3) 680 M 4) 1360 M

>
) I'py3, nexamuii Ha croiie, CBsI3aH JIETKOW HEPacTsHKUMOMN
—~ HUTBIO, IEpeOPOIICHHON Yepe3 HieaNbHbIl OJOK, C Tpy30M
Ta Mmaccoit 0,25 kr. Ha nepBriif Tpy3 JAeiicTByeT ropu30HTalb-
Has noctosiHHas cuna F, paBHas 9 H (cMm. pucyHok). Bro-
poif Tpy3 Hawan JIBUraThCs C YCKOPEHHEM 2 M/c”, Halpas-

JIEHHBIM BBepX. TpeHHEeM Mexay TIpy30M M MOBEPXHOCTBIO CTOJA MPeHeOpeyb.
Kaxoa macca nepsoro rpyza?
1) 1,0 kr 2) 1,5kr

3) 2,5kr 4) 3,0 xr

Ha ryagxoii ropH30HTaIBHON TIOBEPXHOCTH CTOJIA TIOKOMTCS TEJIEKKA C IIECKOM
maccoit 200 r. Ha tenexky nagaet map maccoit 100 r, IBHXKYIIUHACS CO CKOPO-
cteto 10 M/c oz yraom 60° x ropu3oHTy. UeMy paBeH OOLIHIA UMITYIIBC TEIEK-
KU C IIAPUKOM I10CIE MaAeHus?

1) 0,5 xkrit/c 2) 1,0 xrl/c 3) 1,5 xkr/c 4) 2,0 xri/c

B cocyne HensMeHHOTo o0beMa HAXOAWUTCS HICATBbHBIM Ta3 B KOJINYECTBE
2 mounb. Kak Haso n3MeHUTh abCOMIOTHYIO TEMIIEpaTypy cocya ¢ ra3oM Imocie
BbIIIyCKa U3 coCyla 1 momn rasa, YTOOBI JaBJICHUEC Tr'a3a Ha CTCHKHU COCyJia yBeC-
JIMYMIOCH B 2 pa3a?

1) yBennuuts B 2 paza
2) yMEHBIIUTH B 2 pa3a
3) yBenuuuTh B 4 paza
4) yMeHBIIUTH B 4 pa3a



All

Al12

Al3

Al4
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COCyﬂ C pa3peKEHHBIM OJHOATOMHBIM I'a30M CiKaJli, YBCJINYNB KOHUCHTpAIIUIO
MOJICKYJI I'a3a B 5 pas. OI[HOBpeMCHHO COCyJ OXJIaAWJIN TaK, YTO CPCAHAA SHEP-
ThsA Xa0TUYHOI'O ABMKEHUSA MOJICKYJI I'a3a YMEHbLIINIIACh B 2 pasa. B pe3yiabTare
OTOI'0 JaBJICHHUC I'a3a B COCyJi€

1) cHm3mioCH B 2 pasa
2) BO3pocyo B 5 pa3

3) BO3pOCHIO B % pasa

4) BO3pOCIIO B % pasa

[IycTyro repMeTHYECKH 3aKPBITYIO CTCKISIHHYIO OYTBUIKY MOCTaBHJIM Ha Oai-
koH. Kakoif mporecc poUCXOIHT ¢ BO3AYXOM B OyTBUIKE MPH MTOXOIOJAHHA Ha
yiuue?

1) m30bapHOE OXNaXIeHNE
2) H30XOpHOE OXJIAXKICHUE
3) u30TEepMHUECKOE CHKaTHE
4) anmabaTHOE OXJIAXKICHUC

Temmeparypa sxene3Hoi geramu maccoit 200 r camsmnace ¢ 70°C mo 50°C.
Kaxkoe xoimuecTBO TEILIOTHI OTAANA AeTalb?

1) 256 Jx 2) 2,56 kJlx 3) 128 Jx 4) 1,28 klx

Ha pucynke nokasan rpadux usme- ¥, 107 v’
HEHHUSI COCTOSHUS MOCTOSIHHON Mac- 1 ‘
cBl Ta3a. B aTom mporecce raz ot- |
Ja] KOJMYECTBO TEIUIOTHI, PaBHOE |
3 k/k, B pe3yipTaTe uYero ero
BHYTPEHHSIS SHEPTUsl YMCHBIINIACH
Ha

) 1,2 xx

2) 1,8 k/Ix

3) 2,4 kJlx

4) 3 xdx
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Kakyto paboTy coBepiuaeT ra3 p, 10° Ta

Al6

Al17

Al8

Al19

IIpyu Iepexoae U3 COCTOSTHUA 1

"7

B cocTostHue 27 9 ____i _____ AR S RO !
1) 6000 JIx 6 1 S S P M
2) 1800 ik ) SR S - '2---1’ ----- !
3) 1500 Ix I R N B
4) 1200 Jx 02 4 6 8 piow

SHCKTPOCMKOCTL IIJIOCKOI'0 KOHACHCATOpa U3BMEHUTC, €CJIIM UBMCHUTDH

1) mwromags 0OKIagOK

2) 3apsn Ha oOKIamKax

3) HanpsDKEeHHOCTH MOJIS B KOHAEHCATOpE
4) HampspkeHHe MeXTy OOKIaaKaMu

Cua B3aMMOJICHCTBHS ABYX MaJIeHBKHX HEMOABMKHBIX 3apsDKEHHBIX TEN PaB-
Ha F. UeMy craHeT paBHA 3Ta CWJIA, €CJIM 3apsi] OJHOIO M3 TEJ YMEHBIIHUTCS B
3 pasa, a Ipyroro — yBeauuuTcs B 3 pasza?

F F
D5 2) 9F 3) 3 4) F
9 3
Kax n3MeHuTCs COpOTHBIIEHHE yyacTKa LENH R R
AB, m300pa)XeHHOTO Ha PHCYHKE, €CITH KI0Y —
K pasomknHyTts? CoIpOoTHBIEHHE KaXJOro
e31cTopa paBHo 2 OM. K
pesHcTopa p ol e l—1,
1) yBeanuurtcs Ha 1 OMm A I_'R B

2) yBenuuutcs Ha 2 Om
3) ymenpmutcs Ha 1 OM
4) ymensmurcs Ha 2 OM

Ha xopmyce anexkrpouaiinuka umeercs Haamnuck: «220 B, 1000 Br». Haitnure
CHIIy TOKa B CIIUPAIU 3JEKTPOYAMHUKA, BKIIOUYEHHOTO B PO3ETKY OCBETHUTEIIb-
HOM ceTu.

1) 022 A 2) 4,55 A 3) 22A 4) 220000 A



A20

A21

A22

A23
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K marnutHO# cTpenke komrmaca, 3a(UKCHpOBaH-
HOI1 B MOJIOKEHHUH, TIPEJICTABIICHHOM Ha PUCYHKe, [ N S
nogHec MarHuT. [locie ocBoOOXKIeHUS pHUKCca-
TOpa CTpEJIKa KOMIIaca YCTAaHOBHUTCA B IIOJIOXKE-
HHUU paBHOBECHS,

1) nosepuyBumcek Ha 180°

2) noBepHyBIIKCH Ha 90° 10 4acOBOI CTpeKe

3) moBepHyBIIKCH HAa 90° IPOTUB YACOBON CTPEIKH
4) OCTaBIIUCH B IPEIKHEM ITOJIOKCHUH

3a Hempo3payHbIM JIUCKOM, OCBEIICHHBIM SPKUM HCTOYHHKOM CBETa HEOOIBIIO-
ro pa3Mepa, B IIEHTPE TEHU MOXHO OOHAPYXHUTh CBeTIIoe MATHO. Kakoe dusn-
YecKoe SBICHHE TP 3TOM Habmonaercs?

1) mpemomiieHue cBeTa
2) moyspu3anys cBeTa
3) aucnepcus cBeTa
4) nudpakmus cBeTa

Jlammouka ycTaHOBJI€Ha Ha TJAaBHOW ONTHYECKOH OCH
cobuparomef MUH3BI ¢ QOKYCHBIM paccrosHEeM 20 cM,
S BCTaBJICHHOW B OTBEPCTUE B HENPO3PAYHOH IaHEINN.
B | R s CrmpaBa OT JMH3BI YCTAaHOBJIEH d3KpaH. Kakas sHeprus
nonajaeT Ha 3KpaH 3a 5 C, €CIIM MOLIHOCTb U3IY4YEHHS,
MIPOXO/IAIIETo Yepe3 JINH3Y, paBHa 10 MB1?

1) 10 mJIx 2) 20 m/Ix 3) 25 mIx

4) 50 mJIx

Ha pucynke npuseneH rpaduk 3aBUCH- [ yA

MOCTH CHJBI TOKa OT BPEMCHH B JJICK- 30k-----
TPUYECKON LeMNH, WHIYKTUBHOCTH KOTO- /\
poit 1 MI'H. Ompenenure MOLYIb CpeIHE- 20

ro 3HaueHusa D/IC caMOMHAYKIMU B WH-

TepBaie Bpemenu ot 10 go 15 c. | Y A —
1) 2 mxB

2) 3 mxB

3) 5mxB 0

4) 0
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B oIeKTpuuecKylo IeMb BKIIOYEHa MeIHAas MPOBOJOKA

A25

A26

A27

A28

oM 50 cm. K mpoBojIOKe IPUIIOKEHO HaNpsKEHUE
20 B, nmon nelicTBUEM KOTOPOIO TEeUeT TOK cuiIod 3 A.
HanpskeHHOCTB 3IeKTPUYECKOro OIS B IIPOBOJIOKE PaBHA \

1) 10 B/m 2) 20 B/m 3) 30 B/m 4) 40 B/m

[eprox 3MeKTPOMarHUTHBIX KOJIEOaHUH B KOHTYpe, N3MEpeHHBIN Ha 3emMite, pa-
BeH 7. Ilepron xoeOaHMi B TAaKOM K€ KOHTYpE, N3MEPEHHBIH Ha KOCMHYECKOM
Kopaliie, yAaJIsIomeMcs OT 3eMIIH CO CKOPOCTBIO U, OIIM3KOH K CKOPOCTH CBE-

Ta ¢, paBeH
_Tr 2

)T > T o2 3) 11—
5 c

¢

OuH nazep u3nyyaeT MOHOXPOMATUYECKHUH CBET C [UTHHOU BOJHBI A = 300 HM,

JPYroi — ¢ AIMHOM BOJHBI Ay = 700 HM. OTHOIIICHHE UMITY/IHCOB P (hoTOHOB,

P2

4 T -
C

M3JIy4acMbIX Jla3€paMH, PaBHO

1)% 2)% 3)\E 4)@

B pesyJibTaTe peakiMu CHHTE3a S/pa IEMEHTa ¥ Z ¢ AApoM Gepriuius obpasy-

eTcs aapo Gopa u Heiitpon: ¥Z + 3Be - "B+ !n. Kakossl MaccoBoe wmc-

70 X u 3apsan Y (B eAMHHIIAX JIEMEHTApHOTO 3apsijia) sapa, BCTYIHBIIETO B pe-

aKIuo ¢ oepmuiuem?

1) X=1 2) X
Y=1 Y

2 3) X=4 4) X=9
1 Y=2 Y=3

B 06pasiie, coaepiKarieM H30TOI Pajis 23+ Ra, MPOMCXOIST PEakiliy IIpeBpa-
mennst 33 Ra -32° Rn -2 Po.

[Ipu 3TOM PErHCTPUPYIOTCS CIEAYIONIME BUIBI PAAHOAKTUBHOTO U3IYUCHHS:

1) TonBKO O-4acTUIIBI

2) TONBKO [3-dacTHIbI

3) uQ-, u B-4acTULBI OTHOBPEMEHHO

4) ToNBKO Y-U3ITydYeHHEe



A29

A30

1)
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19 o
Pabora BbIXOAa dMEKTpoHAa M3 MeTaIa Auux= 3107 JIx. Haiinute makcu-
MAaIbHYIO JUTMHY BOJHBI A M3IYYCHUs, KOTOPBIM MOTYT BBIOMBATBHCS AIICKTPO-
HEIL.

1) 660 am 2) 66 M 3) 6,6 M 4) 6600 um

IIpoBOAHUKM M3rOTOBIIEHBI U3 OJHOIO U TOro e Marepuana. Kakyro napy
MPOBOAHUKOB HY>KHO BBIOpATh, YTOOBI HA OMBITE MPOBEPUTH 3aBUCHUMOCTH CO-
MPOTUBJICHUS IPOBOJIOKU OT ILIOLIAH €€ ONIEePEYHOr0 CEUEeHUs?

- > () 3)o:>4)0:)
) ¢  E—

Yacrn 2

B 3a0anuu Bl mpebyemca ykazamo nocieo0osamenbHoCms yugp, coomeem-
CIEYIOWUX NPAGUTLHOMY Omeemy. Jmy nocneo08amenbHOCmy ciedyem 3a-
RUCAmMb CHAYANA 8 MEKCM IKIAMEHAUUOHHOIL PAdombsl, a 3amem nepenecmu
6 Onank omeemog Ne 1 6e3 npobenos u opyzux cumeonos. (L{ugpot 6 omeeme
MO2ym nOGMOPAMbCA.)

Bpycok CKOJB3UT 10 HAKIOHHOW ITIOCKOCTH BHU3 03 TpeHus. UTo mpOUCXOauT
[IPH 3TOM C €r0 CKOPOCTBIO, YCKOPEHHUEM, MOTEHIHAIBHOM HEpTrUei?

K kax0# mo3unuu nepBoro CToidia moadepuTe COOTBETCTBYIOUIYIO MO3UIHIO
BTOPOTO W 3allUIIUTE B TAOIMIYy BBIOpaHHBIE HUQPHI O] COOTBETCTBYOIINMU
OyKkBaMH.

OU3NYECKUE BEJIMYMHBI X UBMEHEHHE
A) ckopocThb 1) yBenuuutcs
b) yckopenue 2)  yMEHbLIUTCA
B) noreHumanbHas sHEprus 3) He UBMEHHTCS
A b B

[MomyuuBmryocs ociaen0BaTeIbHOCTE NU(P IepeHecuTe B 6JaHK oTBETOB (63
MPOOEIIOB U KAKUX-THOO0 CHMBOJIOB).
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Omeemom K Kaxcoomy 3a0anuio Imoii yacmu 0yoem HeKomopoe Hucio.
Dmo uucno naoo 3anucame 6 61anK omeemog Ne 1 cnpasa om nomepa 3aoa-
Hus (B2 — B4), nauunas c nepeoii knemouxu. Kaxcovtit cumeon (yugpy, 3a-
RAMYI, 3HAK MUHYC) RUMUME 8 OMOCNbHOU KleMo4Ke 8 COOMEEMCmMeul ¢
npueedeHHvIMU 6 Onanke oopaszuamu. Eounuusl gpuzuveckux eenuuun nu-
camo He HYHCHO.

C upneanbHbIM Ia30M IIPOMCXOIUT H30TEPMHUECKHUI Ipoliecc, B KOTOPOM B
pesysIbTaTe yMeHbIIeHHs 00beMa raza Ha 150 IM° JaBjieHue rasa BO3POCIO B
2 paza. Kakum 6bUT epBOHAYaNBHEINH 00beM rasa (B am’)?

Tpu MegHBIX HIapuka AUaMeTpoM | CM KaXKIbI pacroio- q
JKEHBI B BO3[yX€ B BEpIIMHAX NPABUIBHOTO TPEYTOJIEHUKA ‘&
co cropoHoit 20 cwm. IlepBblif mIapuk HeceT 3apsn SN
¢, = 80 uKu, BTOpOii ¢, =30 HKH, a Tperuit ¢; =40 uKn. C / N

KakoW CHUJIOW MEpBBIN IapUK JeicTByeT Ha BTOpoi? OTBET @------------ Y
BBIpa3uTe B MIWTUHBbIOTOHAX (MH).

[poBoasmuii CTep>KeHb JBIDKETCS MOCTYHATENBFHO B OJHOPOJAHOM MarHUTHOM
nojyie ¢ uHAYKIUeH B = 0,5 Ti co ckopocThio U= 1 M/C Tak, 4TO YIroJl MEXIY
CTepXKHEM M BEKTOpoM ckopoctu O = 30° (cM. pucyHok). DJIC uHIyKIMH B
crepkHe pasHa 0,05 B. Kakosa annHa crepxHs?

=g

He 3a0y0vme nepenecmu 6ce omeemul 8 61anK omeemog No 1




HeGomnpmas mraiiba mocnie yzaapa cKOJIb3HT BBEPX IO Ha-
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Yacrts 3

3adanusn CI1 — C5 npeocmasnaiom codoil 3a0auu, nojiHoe peuienue KOmopvlx
Heo0x00umo 3anucamo 6 d1anke omeemog Ne 2. Ilonnoe npasuivHoe peute-
HUe Kaxcooil 3a0auu 00NHCHO GKNIOUAMb 3AKOHbL U (hOpMYnbl, NPUMEHEHUE
KOMOopvIX HE0OX00UMO U 00CMAMOYHO 0N PeuleHUsA 3a0ayu, a maKxice ma-
memamuuecKkue npeoépazoeanus, pacuemsl ¢ YUCIEHHLIM OMEEMOM U, Npu
Heo0x00umocmu, PUCYHOK, ROACHAIOWUI peuienue. Pexomendyemca npo-
eéecmu npeosapunienibHoe peuienue Ha yepHoguke. IlIpu ogpopmnenuu peuie-
Husa 6 onanke omeemog Ne 2 zanumume cnauana nomep 3aoanus (C1 u m.o.),
a 3amem pewieHue cOOmeemcmayoueil 3a0ayu.

. B
KJIOHHOM IJIOCKOCTU U3 TOYKH A (CM. pUCYHOK). B Touke [70
KacaHWs B HaKJIOHHAs IDIOCKOCTH 0€3 M3JloMa MEepexXOquT -7 ’ R

B HapyXHYIO IMOBEPXHOCTH TOPHU3OHTAIBLHON TpPYyOBI pa-
maycom R=0,4M. Eciu B Touke A CKOPOCTh IIAOBI
MPEBOCXOIUT Uy = 4 M/c, TO B ToUuke B miaiiba orpriBaeTcs oT onopsl. Koag-
(UIUEHT TpeHHs] MEXJy HAaKJIOHHOW IUIOCKOCTBIO M Tranbod p = 0,2. Yrox
o = 30°. Haligute ;uinHy HaKJIOHHOM miockoctd AB = L.

B xanopumerpe Haxommics 1 kr npna. Kakoil Obuta Temmeparypa Jbaa, i
nociie 7o0aBiIeHNs B KaTOpuMeTp 15 T Bomsl, mMmeromed temmepatypy 20°C, B
KaJIOpUMEeTpe YCTAaHOBHIIOCH TEIUToBOe paBHOBecHe mpu — 2°C? TemmoobOme-
HOM C OKpY’Karollel cpenoi 1 TEMI0eMKOCThIO KaJIopUMeTpa NpeHeOpeds.

[TonoxuTenbHO 3apsDKCHHAS NBUIMHKA, MMEIO-
ufasi Maccy 108t u 3apsan 1,8[]]0’14 Kn, Baeraer
B JIIEKTPHYECKOE MONE KOHEHCATOPA B TOUKE, D32 —rrmimmmmmromomes
HaXOJISIIEeNCs] MOCepeinHe MEXy ero IIacTH-
HaMHu (CM. PHCYHOK). MHHUMaJbHas CKOPOCTb,
C KOTOpO¥f IBUIMHKA JOJDKHA BIETETh B KOHAEHCATOP, YTOOBI 3aTEM MPOJIETETh
€ro HackBo3b, paBHa 30 m/c. PaccrosHne Mexay IIacTMHAMU KOHJEHCATopa
1 cM, HaIPSHKEHHOCTH ANEKTPUUECKOTO TOJIs BHYTpU KoHAeHcaTopa 500 kB/M.
Uemy paBHa IJIHHA TIACTHH KOHJeHcartopa? Cuioi TsbkecTH NpeHeOpedb.
CucreMa HaXOAUTCS B BaKyyMe.
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Ilnockasi TOpH3OHTAIbHAS (urypa miomansio 0,1 M°, OrpaHHYEHHas MPOBO-

JSIIIUM KOHTYpPOM, C CONPOTUBICHHEM 5 OM, HAXOAUTCS B OTHOPOIHOM Mar-
HUTHOM Toe. [Toka mpoeKIys MAarHUTHOW MHIYKIUH Ha BEPTHKAJb Z MEIJICH-
HO ¥ PaBHOMEPHO YOBIBAE€T OT HEKOTOPOTO HAYAIIBHOTO 3HA4YeHHS Bj, 10 KO-
HeuHoro 3HayeHus B,,=-—0,1 Tn, mo kouTypy nportekaer 3apsan 0,008 Ki.
Haitnute By, eciu ock Oz neprieHIUKYIIpHA TUIOCKOCTH (DUTYPHI.

Ipenapar, akTHBHOCTH KoToporo pasHa 1,7(010"* yacTuu B cexyHy, MOMEIIEH
B KaJIOPHMETP, 3amoTHEHHbBIH Bojoi mpu 293 K. Ckompko BpeMeHH HOTpely-
ercsi, YTo0bI HoBecTH 10 KuneHus 10 r Boxbl, ecliM U3BECTHO, YTO JAHHBIN IIpe-
mapar McIyckaeT O-yacTHLbl 3Heprued 5,3 MbsB, npuuem sHeprus Bcex
O-4aCTHI{ TTOJIHOCTBIO NIEPEXOJUT BO BHYTPEHHIOO 3HEPruio? TemnoeMKOCThIO
npemnapara, KaJOpUMeTpa W TEITIOOOMEHOM C OKpYXKaromlel cpenoil mpeHeo-
peub.
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EnuHbiii rocynapcrBennslii 3x3amed no ®PU3UKE
Bapuant Ne 46

HNHCTpYyKUMS M0 BBHINOJHEHUIO Pa00ThI

Jis BBIMONMHEHHs JK3aMEHAMOHHOW padoThl MO (PU3MKE OTBOAUTCS
3,5 yaca (210 munyt). Pabora cocrout u3 3 uwacreil, Bmouaromux 39 3ana-
HUH.

Yacte 1 cogepxut 30 3amganumii (Al — A30). K kaxxpomy 3agaHuro gaercs
4 BapuaHTa OTBETA, U3 KOTOPBIX IIPABHIILHBIN TOJBKO OJHH.

Yacts 2 conepxur 4 3ananus (B1 — B4), Ha koTopsIe creayer naTh Kpar-
kuii otBeT. Jlns 3amanuss Bl oTBeT HeoOXomuMo 3amucath B BHIEC HaOopa
udp, a i 3afanuii B2-B4 B Buae uucna.

Yacte 3 coctout u3 5 3amanmii (C1 — C5), Ha KOoTOpBIE TpeOyeTCs NaTh
pa3BepHyTHIH oTBeT. HeoOXoaumo 3amucaTh 3aKOHBI (PU3UKH, U3 KOTOPBIX BBI-
BOAATCS TpeOyeMble IS PEIICHHS 3aJ]a9i COOTHOIICHNSI.

[Ipu BeIMOTHEHNM 33AaHUI YACTH 2 3HAYEHNE NCKOMOW BEJIMYUHBI CIIEIy-
€T BBIPA3HUTh B TeX eANHUIAX GUINICCKUX BEIUUNH, KOTOPBIE YKa3aHbI B YCIIO-
BHH 3a1aHus. Ecnu Takoro ykazaHus HET, TO 3HAUCHHE BEIMYHMHBI CIIEAYET 3a-
nucate B MexayHnaponnoi cucreme enunui (CH). [Ipu BeraucieHun paspe-
IaeTCs UCIIOB30BATh HEMPOTPAMMHPYEMBIi KaJTbKyISATOP.

BHUMaTeNnsHO TIpOUMTANTE KaXKI0€ 33JaHue U MpeJiaraeMble BapHUAHTHI
OTBETa, €CIM OHU MMEIOTCsI. OTBEYailTe TONBKO MOCIE TOr0, KaK BEI IOHSIIN
BONPOC U MPOAHATU3UPOBAIH BCE BAPUAHTHI OTBETA.

BrinonusiiTe 3a1aHus B TOM NOPAJKE, B KOTOPOM OHM JaHbl. Ecian kakoe-
TO 3aJjaHHe BBI3BIBACT y BAC 3aTpyAHEHHUE, IPOmycTuTe ero. K mpomyuieHHbIM
3aJlaHUSIM MOKHO OYZET BEPHYTHCS, €CIH Y BaC OCTAHETCS BpeMsl.

3a BBINOJIHEHUE PA3IMYHBIX 110 CIIOKHOCTH 33/1aHUi 1aeTcs oauH uiu 60-
nee OansoB. banibl, monydyeHHbIE BAaMH 3a BBINOJHEHHBIE 33/1aHUs, CyMMHUPY-
torest. [TocTapaiiTech BBIOIHUATH KAK MOXKHO OOJIBIIIE 331aHHI U HAOpATh HaM-
OoJbIIee KOJIMYECTBO OaJIIOB.

Keaaem ycnexa!

Hmxe NPUBCACHBI CIIPABOYHBIC JAaHHBIC, KOTOPBIC MOTYT HOHaZ[O6I/ITLC$[
BaM IIPpU BBIITOJIHCHUH pa6OTLI.

ﬂeCﬂTI/I‘lHLle NPUCTABKH

Koncmanmuot

YUCIIO TT mn=3,14

YCKOpEHHE CBOOOHOTO NaJIeHus Ha 3emiie g =10 m/c?

rpaBUTALIMOHHAS IIOCTOSHHAS G=6,7-10" H-m*/xr’

razoBasi IOCTOSTHHAs R = 8,31 JIx/(moap-K)

nocrostHHas bonbiMaHa k=1,3810"% /K

MOCTOSTHHAST ABOTaJpO Na= 610" moms™

CKOPOCTB CBETA B BaAKyyMe c=310°m/c

K09 DHIUEHT IPONOPLMOHANEHOCTH B 3aKkoHe Kynoma & = i =9-10" H-m*/Kn’
0

MOJIyJIb 3apsifia AIEKTPOHA (dJeMEHTapHbIH ~

3neK};pnqerc)Km71 3ap5{;8 ( b e=1,6:10""Kn

noctosinHas [lmanka h=6,610"" ¢

Coommuoutenue mexcoy pasiudHvlmMu eOUHUYAMU

TeMIepaTypa 0K=-273°C

aTOMHasl €IUHHUIA MaCChl 1aewm =1,66007% kr

1 aToMHas eAUMHHUIIA MACCHI 3KBHBajieHTHA 931,5 MB

1 NIEeKTPOHBONIBT 15B=1,600" Jix

Macca ywacmuy

JJEKTpOHA 9,100 "kr = 5,500 *a.c m.

MIPOTOHA 1,673007% kr = 1,007 a.e m.

HEHUTpOHA 1,675007% kr = 1,008 a.c M.

Ilnomnocme oICcoIHeuHOro Macia 900 Kr/m’

BOJIBI 1000 xr/m’ ATFOMUHUS 2700 kr/m’

apeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’

KEepOCHHA 800 xr/m’ pTYTH 13600 kr/m’

Yoenvnana mennoemxocmo

Boabl  4,2000° Jix/(xrK) amomMubusa 900 Tx/(xrK)

b2 2,100 Ix/(xrK) Menu 380 Tx/(xrK)

xenesa 640 Jx/(xkrK) 4yryHa 500 dox/(xrK)

cunna 130 Jx/(xrK)
Yoenvnas mennoma

napooOpa30BaHUs BOIBI 2,3000° Jix/xr
TUTABJICHUS CBUHIIA 2,500* Jix/xr
IUTaBJCHUA JIbJA 3,300° Jix/kr

Hopmanwvuuie yenosun  nasnenue 10° ITa, temmeparypa 0°C

Haunmeno- | O6o3Haue- MHoxu- Haumeno- | O6o3naue- MHuo:xu-
BaHHe HUe TeJb BaHHeE HHe TeJb
rura r 10° CaHTH C 102
Mera M 10° MUJLIN M 10°
KHJIO K 10° MHUKPO MK 10°
TEKTO T 102 HAHO H 10°
nenu I 10! IMHKO I 10"

Monapuasa macca

a3ora 28010 kr/MoMb KHCIIOpOa 32007 kr/mons
aprosa 40007 kr/Mors JIUTHSA 600~ xr/monb

BOJIOpOJA 2000 kr/moub Monub/ieHa 9610 kr/MOIB
BO3ITyXa 2900 xr/moub HEOoHa 2000 xr/moub
remus 401073 kr/mMob yraexucioro raza 44007 kr/monb

© 2008 dexepanbHas cIyxkba 10 Haa30py B chepe obpasoBanus u Hayku Poccuiickoii deneparmn
KommpoBanue He qomyckaercs
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Yacre 1

Ilpu eévinonnenuu 3adanuit yacmu 1 6 é6nanke omeemog Ne 1 noo nomepom
ebInoinAemoz0 eamu 3aoanusn (Al — A30) nocmasvme 3HaK « %) 6 Kiemouke,
HOMep KOMOPOU COOMEENICHIgYem HOMePY 8bIOPAHHO20 6aAMU OMEEema.

Ha pucynke mpencraBieH rpaduk
. . . 3aBUCHMOCTH CKOPOCTH U aBTOMOOWIIS
[Ty T oT BpeMeHH ¢. Onpexnenurte mo rpadu-
. : Ky IyTh, TPOWICHHBIA aBTOMOOWIEM
! ! Iociie Havyaja JBWKEHHS, B HHTEpBaJe
4 51 g BpeMenH oT 1 1o 3 c.

15 M 3) 20m

4) 25m

Y4eHUK BBIMONHST JTa00PaTOPHYIO PabOTy MO MCCIIEOBAHUIO YCIOBUH paBHO-
BeCHs pbluara. Pe3ynbrarhl, KOTOPBIC OH MOJIYYHII, IIPEICTABICHBI B TAOIHUIE. /|
u [, — mie4u cuil.

FlsH llaM FZaH lZaM
20 | 04 | 2 | 08

KaKOBa culia Fz, €CJIn pBI‘-IaF HaXoOUuTCsia B paBHOBCCI/II/I?
1) 80H 2) 40H 3) 20H

4) 10H

M4, HETIOIBMKHO JISKABIIMI Ha Oy BaroHa Ioe3Ja, ABHKYIIErocsi OTHOCH-
TENFHO 3eMJIH, ITOKATHIICS BIEPEN IO XOMy Ioe3/1a. ITO MPOU30ILIO B Pe3yiib-
TaTe TOTOo, YTO CKOPOCTH IT0e3/1a OTHOCUTEIBEHO 3eMITH

1) yBennumiach

2) yMeHbIIUIACh

3) He U3MEeHWIACh

4) u3MeHusIach O HaNpaBJICHUIO

24 2

Macca 3emmu = 600" kr, macca Jlynst = 7[10°° kr, pacCTOSHHE MEXIy HUMH
8

= 40" M. Cuia TATOTEHHSI MEXy HUMH IPUMEPHO paBHA

1) 200°H 2) 200" H 3) 200" H 4) 200 H

© 2008 dexepanbHas c1yxkba 110 Haa30py B chepe obpasoBanms u Hayku Poccuiickoii deneparmn
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HOpMaJ'IBHOG aTMOC(l)epHOC JAAaBJICHUC PABHO JABJICHHUIO BOASHOIO cToJ10a BBICO-

TOM OKOJIO

1) 1m 2) 10m 3) 100 M 4) 500 M

JlerxkoBO# aBTOMOOWIIb M TPY30BHK ABIDKYTCS CO cKOpocTsMH U; = 108 xm/4 u
U, = 54 xm/u coorBerctBeHHo. Mx maccel m; = 1000 kr u m, = 3000 xr. Bo
CKOJBKO pa3 UMITYJIbC IPy30BHKa OOJBIIE UMITyJIbCa aBTOMOOHIIS?

1) B 1,5 paza 2) B6pa3 3) B3 paza 4) B4 paza

KakoB nepuon xone6anuit 7 st 3BYKOBBIX BOJIH B CPeJie, €CIIU CKOPOCTh 3ByKa
B aT0# cpene U= 1000 m/c, a IuTuHA BOTHBI A = 5 M?

1) 0,002 ¢ 2) 0,005¢ 3) 0,02¢ 4) 0,05c¢

Bpycok mMaccoit m ABHKETCSI ¢ TOCTOSIHHON CKOPOCTBIO IO IEPOXOBATON TOPH-
30HTAJIBHON IUIOCKOCTH ITOJ JEHCTBHEM ITOCTOSIHHOM 7
cwibl F, HampaBlIeHHON MOJ YIIoM O K TOPH30HTY g
(cM. pucyHok). KoadduimeHt tpenus Mexmy Opy-

—
CKOM U IINIOCKOCTBIO PABCH F

Fcosa
mg — Fsind
Fcosa
2 mg + Fsind
Fcosa—mg
Fsina
mg — F cosO

Fsina

3)

Kamens maccoit 4 kr magaeT noj yriiom 60° kK TOpU30H-

Ty €O CKOpocThio 10 M/C B TENEXKY C MecKkoM oOrien a

Maccoi 16 Kr, MOKOSIIYIOCS HAa TOPU30HTANBHBIX PENb- \\

cax (cM. pucyHoK). CKOPOCTb TENEXKKHU TOCIe MaJeHUs N\

B HEe KaMHS paBHa ’E‘
1) 1,0 m/c 2) 1,25wm/c 3) 1,73 m/c 4) 2,0 m/c
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B pesepByape obbemom 16,6 M® HaxomsTcss 20 KT a30Ta mpu TeMmepaType

300 K. KaxoBo maBiieHue 3Toro rasa?

1) 1,0700° [Ta 2) 2,14000° [a 3) 1,0700° Ma 4) 2,1400° Ma

KoHLeHTpaluo MoeKya OJHOAaTOMHOIO Tra3a yMEHbIIMIH B 6 pa3. JlaBneHue
rasa IpH 3TOM CHH3UIOCH B 2 pa3a. Kak u3MeHHIach CpemHss SHEPTHsl XaoTHY-
HOTO JIBIDKEHHS MOJIEKyT ra3a?

1) ymensmmiacse B 2 pasza
2) yMeHbIIMIACh B 6 pa3
3) yBemuumiach B 3 pasza
4) ymemmumiack B 12 pa3

Temneparypa sxene3noro opycka 41°C, a temmeparypa JepeBSHHOrO Opycka
285 K. IIpu atom

1) Temmeparypa qepeBsTHHOTO OpycKa BBIIIIE

2) TemmepaTypa jKeJIe3HOTO OpycKa BBIIIe

3) TemmepaTypbl OPYCKOB OJMHAKOBBI, HO BRIPAYKEHBI B Pa3HBIX €MHUIIAX

4) cpaBHHBATH TeMIIEpaTypsl OPYCKOB HEJb3sl, TaK KaK OHH BBIPAKEHHI B
Pa3HbBIX CIUHUIIAX

Bopna MokeT ucnapsaThCs TOJIbKO IIPH YCIOBHHU, UTO

1) map B BO31yXe HaJl IOBEPXHOCTHIO BOJBI SIBIISICTCS] HACHIIICHHBIM
2) map B BO3IyX€ HaJ MOBEPXHOCTHIO BOJBI ABISETCS HEHACHIIIICHHBIM
3) Temmeparypa Boasl 6mm3ka k 100°C

4) ecTh IPUTOK SHEPTUU OT OKPYKAFOIIUX TEI

B reruioBoMm apurarene ra3 noayqma 300 [k Terna u coBepmmi padoty 36 k.
Kak u3mMeHuach BHyTPCHHsS SHeprus rasa’?

1) ymensmmiack Ha 264 JIx
2) ymensmmiaack Ha 336 [k
3) yBemumumnach Ha 264 Jx
4) yBenmumnach Ha 336 J[x
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B cocyne HaXoAuTCs HEKOTOPOE KOIMYECTBO UIAEANb- p
Horo rasa. Kak m3MeHuTcsi 00beM rasa, eciii OH repeii-
JIET U3 coCcTOsIHUSA 1 B cOCTOsIHUE 2 (CM. PUCYHOK)?

1) V2:%V1 2) VZ:%VI 3) V2=%V1

3J'IeKTpOCMKOCTI> TIJIOCKOT'O KOHACHCATOpa UBMEHUTCA, €CJIN U3MCHUTDH

1) miomans o0KITamoK

2) 3apsa Ha OOKIaIKaX

3) HampsHKCHHOCTH IOJIS B KOHICHCATOPE
4) HampspKeHHE MEXIy OOKJIaJIKaMu

Kak m3MeHsTCS CHIIBI KyJIOHOBCKOTO B3aUMOJCHCTBUS ABYX HEOONBIINX 3apsi-
JKEHHBIX YaCTHII, €CJIU SIEKTPUIECKUH 3aps]] OJHOH U3 HUX YBEIUYUTH B 3 pa3a,
a pacCTOsSTHUE MEXy HIMH YMEHBIIUTH B 2 pa3a?

1) yBemuuarcs B 1,5 pa3za
2) yBenuyarcs B 12 pa3
3) ocraHyTCS IPESKHUMHU
4) ymeHbmmarcs B 6 pa3

Kakum OyneT compoTuBiIeHHE ydacTka Ienu (CM. PUCYHOK), eciu kimtod K rme-
peBectH U3 mojoxeHus 1 B monoxkenne 27 (Kaxmaslit 3 pe3sucTopoB UMeeT co-
npoTuBieHue R.)

1) 3R 2) 2R 3) R 4) 1,5R



Ha pucynke mpencraBieH y4acTOK 3JIEKTpHUYE-

A20

A21

A22

A23
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I R,=40m R,=20m
CKOH ILICIIN. KaxoBo oTHOIIIEHHE KOJIMYECTB TEII- r

JIOTbl ——, BBIJACJIUBIIUXCA HA PE3UCTOpPAX R1 u
3

R; 3a o1HO U TO ke Bpems? R,=30m R,=40m

1) 0,56 2) 0,75 3) 1.3 4) 1,8

[ i
ITo 1ByM TOHKUM NpPSIMBIM NPOBOAHHUKAM, MApaJUIENbHBIM APYT | i
IpYTY, TEKYyT OJMHAKOBBIE TOKH i (CM. pHCYHOK). Kak Hampas- 4 ¢i .D

JICHO CO3/1aBaéMO€ MU MarHUTHOE 110JIe B ToUke D? i i

1) BBepx t 2) xHam © 3) ornac [ 4) BHU3 |

3a HeMmpO3paYHbIM AUCKOM, OCBELICHHBIM SPKHM UCTOYHHKOM CBETa HEOOJBIIIO-
ro pa3Mmepa, B IIGHTpE TEHH MOXXHO OOHapyXHTh cBeTiioe ImATHO. Kakoe du3u-
4ecKOoe SBJICHHE TIPH 3TOM Halmonaercs?

1) mpenomieHue cBeTa
2) momsipu3aiys cBera
3) nucmepcus cBeTa
4) nudpaxuus cBeTa

Ha maxmaTtHO#M 10CKe Ha pacCTOSHUM TPEX KIETOK OT BEPTUKAIBHOTO IIIOCKOTO
3epkasia cTout depsb. Kak nameHurcs paccrosHue Mexay (ep3eM M ero H3o-
OpakeHHEeM, €CJIM €ro Ha OAHY KJICTKY HPHIBHHYTH K 3epKaiy?

1) ymeHbmHTCS Ha 1 KIETKY
2) yBemHuuTCs Ha 1 KIETKy

3) yMeHBUIUTCS Ha 2 KJIETKH
4) yBenuuuTcs Ha 2 KIETKH

m
I{Be HaCTUIbl C OAMHAKOBBIMHU 3apsgJaMi U OTHOIICHUEM MaccC —2 =4 BJICTCIIN
m

B OJHOPOJHBIE MArHWTHBIE MOJsI, BEKTOPbl MAarHUTHOM MHIYKLUH KOTOPBIX
MEePIEHIUKYJISIPHBI UX CKOPOCTSAM: NepBasi — B MOJIe ¢ HHIYKIUeH B, BTopas —
B IOJIe C MHAYKIMeW B,. Haiinure oTHOLIEHHE paguycoB TPAacKTOPUN YacTHUIL

R . B
}TZ , €CJIM X CKOPOCTH OJJMHAKOBBI, @ OTHOILIEHHUE UHAYKLIUN 2 =y,
1 1

D1 2) 2 3) 8 4) 4
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Touka B Haxonutcs B cepenune otpeska AC. Hemnon-

A25

A26

A27

BIKHBIC TOUCUHBIC 3aPSIbl + ¢ M — ¢ PACIIONIOKEHBI B
toukax A u C COOTBETCTBEHHO (CM. pHCYHOK). Kakoii
3apsil HaJlo MOMECTUTH B TouKy C B3aMeH 3apsiia — ¢, 9TOOBI HAlPSHKEHHOCTD
JIEKTPUUECKOrO N0JIs B Touke B yBenuumiacs B 1,5 paza?

1) ¢q 2) =2¢q 3) 2¢q 4) 1,5¢

Ha pucynke m300paskeHBI CXeMBI 9eTHIpeX aToMoB. UepHBIMH TOYKaMu 000-

3HAYCHBI 2JICKTPOHBI. ATOMy lgB COOTBCTCTBYCT CXEMa

HpI/I YBCIMYCHUHN YTJia NAaACHHUA MOHOXPOMATHYCCKOI'0 H3JIYyUYCHUSA C ,I[J'IPIHOﬁ
BOJIHBI A Ha IJIOCKHIA (I)OTOKaTOII MaKCUMaJIbHasd KMHETUYECKasA DHECPTrus (bOTO—
OJICKTPOHOB

1) Bo3pactaer

2) yMeHbIIaeTcs

3) He u3MeHseTcs

4) Bospactaer mpu A > 500 HM ¥ yMeHbInaetcs mpu A < 500 um

JaH rpadux 3aBUCHMOCTH YHC- N 1024
Ja HepachaBLIMXCS sAgep BHC-

2l
MyTa g3 Bi oT Bpemenu. Kakos

nepuoa nImoJjgypacmaga 3TOro
Hn30TOIIa BI/ICMyTa?

1) 500 mun
2) 750 mun
3) 1000 mun
4) 1200 mun

AN |
I U

0 500

1000 1500 7, Mum
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A29
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B-uznyuenue — 3to0

1) moTok simep Gepumms

2) TOTOK HEHTPOHOB, 0OPA3YIOMIMXCA B IEITHOM PeaKIiy
3) HOTOK 3NIEKTPOHOB

4) >31eKTPOMAarHUTHBIE BOJHEI

SAnpo ypana zggU nocie O—pacmaia u ABYX 3JIEKTPOHHBIX [—pacmamoB mpe-
BpaILlAaeTCs B SAPO

1) ypana ;U
2) miyronus 4 Pu
3) topus 5 Th

4) xiopus %5, Cm

B pe3syibrate TEOPETHYECKUX PACYETOB YYEHHK IIPHILIEI K CICAYIOIIEMY BbI-
BOJy: €CIIH TeJIo 0e3 TPEeHHs COCKANIb3bIBAaeT I10

HAKJIOHHOM TJIOCKOCTH C HEKOTOPOM BBICOTHI h, U MC
3,0

2,5
2,0

TO mpuoOpeTaeMast UM CKOPOCTb U = \/@ . Ha-
Jee YUYEHUK IPOBEN DKCIEPUMEHT: M3MEpsl
CKOPOCTh METAJUTMUECKOT0 IIUIMHAPA, CKAaThIBas
€ro MO HAKJIOHHOI MIOCKOCTU C Pa3HBIX BBICOT.
I'paduk TeopeTHuecku mpencKa3aHHOW 3aBUCH-
MoCTH U(h) TIpHBeIIeH Ha pucyHkKe. TaM ke oT-
MEUEHbI pe3yabTaThl u3MepeHuid. Kakoi BbIBOA
MOXHO CZ€NaTh U3 IKCIIepUMEHTa?

1,5
1,0
0,5

0 200 40 60 ) ou

1) IorpemHOCTs M3MEpPEHHs BBICOTHI OKa3ajach CIUIIKOM OONBIIOHN, YTO-
ObI IPOBEPUTH NIPABUIEHOCTD PACUETOB.

2) DKcIepUMeHTaIbHAs yCTaHOBKA HE COOTBETCTBYET TEOPETHYECKOH MO-
JIeJIM, UCII0JIb3YEMOI IpU pacyeTe.

3) 3akoHBI MEXaHUKU HEIPUMEHHMBI B JaHHOM CITy4ae.

4) C yueToM MOTPELIHOCTH HU3MEpPEeHUil HKCIEePUMEHT MOATBEPAUI Teope-
TUYECKHE PaCUeTBhI.
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Yacrs 2

B 3a0anuu Bl mpebdyemca ykazams nocieo008amenbHoOCmb yugp, coomeem-
CMEYIWUX NPASUIbHOMY Omeemy. Jmy nocneo06amenbHoCmy ciedyem 3a-
nucamy CHAYANA 6 MEKCH IKIAMEHAUUOHHOI padomel, a 3amem nepenecmu
6 onank omeemog Ne 1 6e3 npooenos u opyzux cumeonos. (Lugpo ¢ omeeme
MO2yHt HOEMOPAMbCAL.)

DNEeKTpUIecKui KoJIeOaTeNbHbI KOHTYP paluoNpHEeMHUKa HACTPOEH Ha JTH-
Hy BOJIHBI A. Kak m3MeHsTcs epro Kosae0aHuii B KOHTYpe, UX 4acToTa U CO-
OTBETCTBYIOIIAsl WM JUIMHA BOJHBI, €CITH IUIOM[ANh TUTACTHH KOHAEHCATOpa
YBEIUYUTH?

K kaxao# mo3unuu mepBoro crojbdua mogdepuTe COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO U 3aITUIINTE B TAOJIHUILY BBIOpaHHBIE HU(PHI MOJT COOTBETCTBYIO-
My OyKBaMHu.

OU3BNYECKUE BEJIMYWHBI X UBMEHEHUE
A) mepuox KonebaHm 1) He m3MeHHUTCA
b) wdactora 2) yMEHBIIHUTCS
B) nnwHa BOTHBI 3)  yBemU4HTCS

A b B

[MomyuuBHIyIOCS MOCIEAOBATENHLHOCTD U MEepeHecuTe B OJIaHK OTBETOB (0e3
po0EIIOB ¥ KAKUX-THO0 CHMBOJIOB).

Omeemom K Kaxycoomy 3a0aHui0 moii uacmu Oyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp ¢ 61anK omeemos Ne 1 cnpasa om nHomepa 3aoa-
Hua (B2 — B4), nauunas c nepeoii knemouku. Kaycowvtit cumeon (yugpy, 3a-
namyo, 3HaK MUHYC) HUWIUNIE 6 OMOENbHOIl KIemouKe ¢ COONEEeMmCmeun ¢
npusedennvimu ¢ onanke oopazyamu. EOounuyvl pusuueckux eenuuun nu-
cantb He HyIHCHO.

CwMmelnieHue rpysa Npy>KMHHOTO MasTHUKAa MEHSETCS C TEYEHHEM BPEMEHU IO
. 2T
3aKOHY X = As1n7t , Toe nepuon T =1 c. Uepe3 kakoe MUHUMAIbHOE BpPEMs,

HayWHas ¢ MOMEHTa ¢ = (), KHHEeTHYeCcKasl SHEPTUsI MassTHUKA yMEHBIIUTCS 10
HyJs?

I'a3 mpu Temneparype 100 K u pasnennu 200° [Ta uMeer mIOTHOCTh 5 KI/M.
KaxoBa momnsipHas Macca raza? OTBET BBIpa3uTe B I/MOJb W OKPYTIHTE IO Iie-
JIBIX.
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ITpm KOpPOTKOM 3aMBIKaHWH BBIBOJIOB TalbBAaHMUYECKOW Oarapew Cuila TOKa B
nern 0,45 A. Ilpu mOAKITIOUEHUH K BEIBOJIAM OaTapey HJICKTPHUECKOM JTaMIIbI
cwia Toka B nenu 0,225 A, a Hanpsbkenue Ha namie 4,5 B. Haiinute BHyTpeH-
Hee COIIPOTHUBIICHHE ralbBaHUIECKOH OaTapen.

He 3a6y0bme nepenecmu 6ce omeemul 8 on1ank omeemos No 1

Yactb 3

3aoanusn CI1 — C5 npeocmasnaiom codoil 3a0auu, nojiHoe peuienue KOmopwix
Heo0x00umo 3anucamo 6 d61anke omeemog N 2. Ilonnoe npaguivHoe peute-
HUue Kaxcooil 3a0ayu 00NHCHO GKAIOUAMb 3AKOHbL U (hOpMYIbl, NPUMEHEHUEe
KOmOopulX HE0OX00UMO u 00CMAMOYHO ONA PeuieHUsn 3a0ayu, a maKxice ma-
memamuuecKkue npeodpa3o6anus, pacuemsl ¢ YUCIEHHLIM OMGEMOM U, HpU
Heo0x00umocmu, PUCYHOK, ROACHAIOWUI peuienue. Pexomendyemca npo-
eéecmu npeosapunienibHoe peuienue Ha yepHoguke. IlIpu ogpopmnenuu peuie-
Husa 6 onanke omeemog Ne 2 sanumume cnauana nomep 3aoanus (C1 u m.o.),

a3amem peuienue coomaemcmaylomeﬁ 3adauu.

U3 npy>XHHHOTO TMHCTOJICTA BRICTPEIMIN BEPTHKAIBHO BHH3 B MHUIICHB, HAXO-
JUIIYIOCS Ha paccTostHud 2 M oT Hero. CoepiuB padoty 0,12 Jx, mysns 3a-
CTpsuia B MHUIICHH. KakoBa )KeCTKOCTB MPY>KUHBI, €CIIM OHA ObLIa C)Kata mepen
BBICTpPEJIOM Ha 2 ¢M, a Macca ImyJu 5 r?

BepTHkanbHO pacmoioKEHHBIA MITHHAPHYSCKUA 3aMK-
HYTBIH cocy BeicOTOM 50 cM pasneneH NOJBUKHBIM
MOPIIHEM Ha JIBE YacTH, B KXKJOH M3 KOTOPBIX COJAEP-
xutcs o 0,022 Moab UeabHOTO ra3a MpU TEMIEPAType
361 K. Onpenenure Bec MOPIIHS, €CIM OH HAXOAUTCS Ha
BbIcoTe 20 cM OT aHA cocyaa. TONMIMHON MOPIIHS Tpe-
HeOpeys.

© 2008 dexepanbHas cayxba 10 Haa30py B chepe obpasoBanms u Hayku Poccuiickoii deneparmn
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Manenpkuii mapuk ¢ 3apsiom ¢ =400 K u maccoit 3 T, noa-

BEIICHHBIH Ha HEBECOMOW HHUTH C KOX(PQUIIMEHTOM YHPYTOCTH

100 H/M, HaxomuTcst MeX Ty BEpTHKAIGHBIMH TUIACTHHAMH ILIOC-

KOTO BO3JYITHOTO KOHJEHcaTopa (CM. pucyHOK). K koHmeHcarto-

Py HPHIIOKEHO HampspkeHne 5 kB, paccTosiHEe Mexmay ero o0-
+q xiagkamu 5 cM. KakoBo ynnuaenue HUTH Al ?

VYcnoBuMmcsd cunuTaTh H300pakeHHME Ha IUICHKE (hoToammapara pe3KdM, eclH

BMECTO HJICAJIBHOT0 M300pa)KeHUsI B BHJE TOYKHM Ha IUICHKE IIOJIY4aeTCsl M30-
OpaxeHue nsaTHa auamerpoM He Gonee 0,05 mm. ITostomy, ecnu 0OBEKTHB Ha-
XOIUTCSl Ha (POKYCHOM pAacCTOSHMM OT IUIEHKHM, TO PE3KMMH CUMTAIOTCS He
TOJIBKO OECKOHEUHO yJIaJeHHBIC MPEIMETHI, HO M BCE MPEIMEThI, HaXosIuecs
Jaiblie HeKoToporo paccrosHus d. HalianTe dokycHoe paccTosiHue 00BEKTHBA,
€CJIM TP TUaMETPE BXOAHOTO OTBEPCTHSA 5 MM PE3KMMH OKa3alllch BCE Ipej-
METBI, HAXOIMBIINECS Ha PacCTOSIHUAX Ooiee 5 M oT oObekTBa. Crenaiite pu-
CYHOK, IOSICHSFOIIINIT 00pa3oBaHuE IIATHA.

Ha pucyHKe npeicTaBlieHbl HECKOJIBKO SHEPreTHYECKMX —

YPOBHEH 3IIEKTPOHHON 00OJIOYKU aTOMa M YKa3aHbI Jac- v

TOTHI (DOTOHOB, M3ITYYAEMBIX H ITOTJIONIAEMBIX IIPH TIepe- ; = E;

XOIax MEXAy STHMH ypoBHsAMH. KakoBa /UIMHA BOJHBEI Vi

(oTOHOB, mOINIOIIAEMBIX MDY [IEPEX0Ae ¢ ypoBHS Ej Ha B

ypoBeub E;, ecmn vi3=610"Tm, vyu=410"Ty, B 5
- 1

v =3-10"T?
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 47

HHCprKlIPIﬂ 10 BBINNOJITHCHU IO paﬁon,l

Jlnst BBINOJHEHMS 3K3aMEHALMOHHOW paboTel MO (HU3MKE OTBOAUTCS
3,5 4aca (210 munyT). Pabora cocrout u3 3 dacteid, Brimoyaromux 39 3ana-
HUH.

Yacts 1 comeprxur 30 3amanuii (Al — A30). K xaxmoMy 3amaHnio qaercs
4 BapnaHTa OTBETa, U3 KOTOPBIX MPABIIIEHBIN TOJIBKO OIMH.

Yacts 2 comepxur 4 3aganus (B1 — B4), Ha koTOpbIE cemyeT naTe Kpart-
kuii orBeT. Hns 3amanus Bl oTBeT HeoOXxomumMmo 3amucath B BHIE Habopa
uudp, a g 3agannii B2-B4 B Buse yncna.

Yacts 3 cocrout u3 5 3amanuit (C1 — CS5), Ha xoTOphIe TpebyeTcs naTh
pa3BepHYTHIH oTBeT. HeoOxonumo 3amucaTb 3aKOHBI (PU3UKH, U3 KOTOPBIX BbI-
BOJATCA TpeOyeMble JUIS peIICHHUS 3a/1a4i COOTHOILICHUSL.

IIpu BHINOJTHEHWH 33JaHUH YacTH 2 3HAUEHUE HCKOMOW BEJIMYUHBI CIIEAY-
€T BBIPA3UTh B TEX EAMHMIAX (PU3MUYECKUX BEIUYUH, KOTOPBIE yKa3aHbI B YCIIO-
BuM 3aaaHud. Ecny Takoro ykasaHus HeT, TO 3HaU€HHE BEIMYMHBI CIEAyeT 3a-
nucath B MexayHaponnoi cucreme enunun (CH). Ilpu Bbruncienuu paspe-
HIaeTCcs UCMOIb30BaTh HEITPOrPaMMHPYEMBIH KaJbKyJIISTOP.

BHumatensHO mpouuTaiiTe Kaxa0e 3aJaHue U MpejaraéMble BapHUaHTHI
OTBETAa, €CIIM OHU UMetoTca. OTBeUalTe TONBKO MOCIE TOTO, KaK Bbl MOHSIN
BOIPOC U NMPOAHATU3UPOBAIHM BCE BAPUAHTHI OTBETA.

BrmmonsiiTe 3amaHns B TOM IOpsiIKe, B KOTOPOM OHM JaHBL. Ecim xakoe-
TO 3a/laHHE BBI3BIBAET Yy BaC 3aTpyAHEHHUE, NpomycTute ero. K npomymeHHbIM
3aIaHUSAM MOXKHO OYZeT BEpHYTHCS, €CIIM y BaC OCTAaHETCS BpeMsl.

3a BBINIOJHEHHE PA3IMYHbIX 110 CJIOKHOCTH 33aJaHUI aeTCsl OANH WK 00-
nee O6amoB. bammel, momydeHHBIE BaMH 32 BBINOJTHEHHBIE 33/IaHHS, CYMMHUPY-
fotcs. [TocTapaiiTeck BBITOTHATH KaK MOKHO OOJIBING 3alaHUN ¥ HAOpaTh HaW-
GouTbIIIee KONMMYECTBO OALIOB.

Kenaem ycnexa!

Hmxe mpuBeieHbI CIIPaBOYHBIC JaHHBIE, KOTOPBIC MOTYT HOHAJOOUTHCS
BaM IIPU BBITIOJIHEHUU PabOTHI.

)Iecsnmmue NMPUCTABKH

Koncmanmur
9UCyIo TT =314
yCKOpeHHe cBOOOHOTO MafeHust Ha 3emite g =10 m/c?

TpaBUTAllMOHHAs OCTOSIHHAS
ra3oBas OCTOSHHAsI
nocTtosiHHas bonbiimana
NOCTOsIHHAs ABOraapo
CKOpOCTb CBETa B BaKyyMe

K03 UIHEHT NPONOPIHOHATLHOCTH B 3akoHe Kynona k=

MOJIYJIb 3apsiia EKTPOHA (JIeMEHTapHBIH

SIEKTPHYECKHNA 3apsiT)
nocrosiiHas [1nanka

G=6,7-10"" H-m*/xr?
R =28,31 JIx/(monb-K)
k=13810"% Ix/K
Ny = 610" mons ™'

c=3108wm/c
1
=9-10° H-mM¥/Kn®
4me,
e=1,610"" Kn

h=06,6-10"* Ilxc

Coomnouwenue Me.m'dypamuwwmu et)unuuamu

TeMIeparypa
aTOMHasl ANHHIA MACChI

0K=-273°C
laewm = 1,66007% kr

1 aroMHas eMHUIIA MacCHl SKBUBajeHTHa 931,5 MaB

1 31eKTPOHBOIBT

15B=1,600" Ix

Macca wacmuy

JNEKTPOHA 9,100 kr = 5,500 * a.c.m.

IPOTOHA 1,673007 kr = 1,007 a.e.m.

HelTpoHa 1,675I:l]0’27 kr = 1,008 a.e.m.

ITnomunocmo noaconHeyHoro Macia 900 Ko/’
BOJBI 1000 kr/nm’ ATFOMHHUS 2700 kr/m’
npesecunbl (cocHa) 400 Kr/m’ Kenesa 7800 kr/m’®
KepocHHa 800 kr/n’ pTyTH 13600 xr/m’

Yoenvnaa mennoemxocmeo
Bomel  4,2000° Jk/(xrK)
meaa 22,1007 Dx/(xrE)
xenesa 640 Jix/(krK)
ceuHua 130 Jx/(xrK)
Yoenvnas mennoma
napooOpa3oBaHUs BOIBI
UTaBJICHHS CBHHI[A
TUTaBJICHHS JIbJIA

amomunns - 900 Tx/(krK)
MeIH 380 Hdx/(xrK)
4yTyHa 500 JTx/(xrK)

2,300 Du/kr
2,500* Jix/kr
3,300° Jiw/xr

Haumeno- | O6o3Haue- MHuoxKH- Haumeno- | O6o3Haue- MHuo:ku-
BaHHeE HHE Tellb BaHHe HHE Telb
TUra r 10° CaHTH C 10
Mmera M 10° MUJIIA M 107
KHJIO K 10° MHUKpPO MK 10°
TeKTO r 10° HaHO H 107
JIeLH i 107! ITUKO I 102

‘ Hopmansuvie ycnosusa  nasnenne 10’ Ia, tTemmeparypa 0°C
Monsapnan macca
aszora 2800 kr/moub KHMCIIOpoAa 32007 kr/moib
aprona 4000073 kr/mMonb JUTUS 600 kr/Monb
BOZIOpOJIA 2007 xr/momb MosubeHa 9600~ kr/MoIB
BO3/1yXa 2900 kr/moms HEoHa 2000 kr/Moib
resus 4107 kr/mMoTB yriekucnoro rasa 44107 kr/monb

© 2008 denepanpuas cirysxba 10 Haa30py B cdepe obpasoBanus u Hayku Poccuiickoii deneparym
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Yacts 1

Ilpu sevinonnenuu 3a0anuii wacmu 1 ¢ o1anke omeemog Ne 1 noo nomepom
ebinonsemozo eamu 3aoanusn (Al — A30) nocmasome 3naxk « X» 6 Kiemouke,
HOMep KOMOpOil coomeencmeyem Homepy 8blOPAHHO020 6aMU Omeema.

Ha pucynke uso0paxen rpaduk 3aBu- ¢ w/c
CHMOCTH HPOEKIIUH CKOPOCTH Tena Uy
Ha ocb Ox or BpemeHu t. Ilpoexuus

YCKOPCHUS TEJIa HA OTY OCh paBHA 4 pommtmmmmm g ' '

1) 0,5w/c” 2 AR

2) 1,0 m/c’ : : : : _
3) 1,5 m/c? 0 1 2 3 4 tc
4) 2,0 m/c?

Ilepron paBHOMEPHOIO JBM>KEHUS MATEPUAIbHOI TOUKU 110 OKPY’KHOCTH PaBEH
T, pagnyc okpyxHoctH R. Touka mpoiineTr no okpy>XHOCTH IyTbh, paBHbIH TR,
3a BpeMs

1) 2T 2) %

3) L+ 4 L

DJIeKTpUYECKUid 3apsy mapuka 4 B 5 pa3 OoJblie 3JIEKTPHYESCKOro 3apsaa ma-
puka B. CpaBHute cuny F; neiicTBus mapuka A Ha mapuk B ¢ cuioit F, neicr-
BHSI IIApUKa B Ha mapuk 4.

1) F1:5F2
2) F1:25F2
3) F1:%F2
4) F1=F;

2 22
Macca 3emmu = 600" kr, macca JIynst = 710™ kr, paccTosiHHE MEXIy HUMH
= 4[10° M. Cuia TATOTEHHS MEXK/Ty HUMH TIPUMEPHO PaBHA

1) 200° H 2) 200°H 3) 200" H 4) 210*° H

© 2008 denepanpHas ciryxkba 1o Haa30py B cepe obpasoBanms u Hayku Poccuiickoii deneparm
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Ilects OAMHAKOBBIX OpPYCKOB TONIIMHON /i KaXKABIHA, CBA3aHHBIE B

CTOIIKY, IJIaBalOT B BOJE TaK, YTO YPOBEHb BOJbI NPUXOAUTCS HA
TpaHUIly MEXAYy IBYMs cpeaHuMH Opyckamu. Ecnu u3 cromku yo-
path aBa Opycka, TO IIyOuHa ee MOrpy)KeHNs! yMEHBIINTCS Ha

1) h 2) %h 3) %h 4) %h

JIBe MmpyXUHBI MMEIOT OAWHAKOBYIO XKECTKOCTh. IlepBast W3 HUX pacTsSHyTa Ha
1 cM, BTOpas ckata Ha 1 cM. OTHOIICHHE MOTEHIMANBHBIX YHEPTUH MpPYyKUH

E,
—= paBHO
E]

1 2) 2 3) —1 4) 4

KoneGmromasicst cTpyHa n3gaeT 3Byk ¢ aiuuHoH BoiHE 0,68 M. Kakos mepuon ee
Kose0aHui, ecil CKOpOCTh 3ByKa B Bo3myxe 340 m/c?

1) 0,02¢ 2 Lae

4 -3
2 ) 200" ¢

3) 5007 ¢

e\’

I'py3, nexamuii Ha crojie, CBA3aH JIETKOH HEPacTSKUMOM

- HHUTBIO, IEPEOPOLICHHOHN Yepe3 HACATBHBIN OJ0K, C Tpy30M

Ta maccoit 0,25 kr. Ha nepBblii Tpy3 AeCTBYeT TOPU30HTAIb-

Has moctosiHHas cuna F, pasaas 9 H (cM. pucyHok). BTo-

poif Tpy3 Haual JBMraThCS C YCKOPEHHEM 2 M/C’, HATpas-

JICHHBIM BBepX. TpeHHEeM MEXAy TI'py30M H TOBEPXHOCTHIO CTOJIA IPEHEOPEUb.
KakoBa macca nepBoro rpy3a?

1) 1,0 kr 2) 1,5xr 3) 2,5«r 4) 3,0 xr

CaHM ¢ OXOTHHKOM CTOST Ha OYeHb INIAJKOM JbIy. OXOTHHK CTpensieT u3 py-
Xbsl B TOPU3OHTAJIILHOM HarpaBieHuu. Macca 3apsiga 0,03 kr. CkopocTs apo-
Oounok mpm BeIcTpene 360 m/c. OOmas mMacca OXOTHHKa C PYXbeM M caHEH
120 xr. KakoBa ckopocTb canelt mocie BeicTpena?

1) 9cm/c 2) 3cm/c 3) 1,5cm/c 4) 0,75 cm/c
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B cocyne Henm3MeHHOro o0beMa HaXOAUTCA 2 MO UAealbHOro rasa. B cocyn Ha pucynke noxasas rpaduk usme- s
J00aBUIIM ellle OAWH MOJIb ra3a U U3MEHWIN TEMIEpaTypy Tak, YTo JaBJCHUE B HeHHUS COCTOAHNA TocTosHHof Mac- /> 10 M
cocyzie yBenuumioch B 3 pasa. Kak m3MeHmack abcoiroTHast TeMIeparypa ra- cbl raza. B aTom mpouecce rasz or- 3 - fommmoe e -
3a? Jla]l KOJIMYECTBO TEIUIOTHI, PAaBHOE ! ! |
1) ysemmumiacsk B 3 pasa 3xJlx, B pesymprate dHero ero 21 iJi<_€_:’i
2) yBenmuwiach B 2 pasa BHYTPEHHSISI SHEPTUsl yMEHbLINIACh  I— +: _________ L ________ i
3) yMeHbluMIACh B 3 pasa Ha i i i
4) ymMeHbIIMIach B 2 pasza 1) 1,2 xIx 0 300 500 TK
2) 1,8 x/Ix ’
3) 2,4 x/x
4) 3 xIx
KoHreHTparys MoJeKyJ pa3peKeHHOT0 ra3a yMEHbIIMIACh B 4 pasa, a CpeaHsist
KUHETHYEeCKasi SHEPrus XaoTHYECKOro IOCTYNATENbHOTO JBIKEHHS MOJIEKYJ
yBenuumiiack B 4 pasa. JlaBneHue rasa npu 3Tom
1) He H3MEHWIOCH 14 10°TIa Kaxkyto paboty coBepiuaer ra3 npu nepe-
2) yMeHbIHIOCH B 4 pasa 6T XoJie U3 cocTosiHuA 1 B cocTosiHue 2 (cM.
3) yBenuumioch B 4 pasa N pHCYHOK)?
4) ysenuumioch B 16 paz 1) 360 x/lx
, 2) 270 xdx
0 3) 180 xJx
4) 60 dx

B repMeTndHO 3aKpBITHII ITaKkeT M3-TI0J] COKa BCTaBJICHA H30-
rHyTas TpyOOYKa Il KOKTEHIs (CM. PHCYHOK), BHYTPH KOTO-
poit HaxoxuTcst HEOOJNIBIION cTONMOMK coka. Ecmu oOxBaTuTh
MaKeT pyKaMd M HarpeBaTh €ro, HE OKa3blBas Ha HETO JIaBlle-

SHCKTPOGMKOCTL IIJIOCKOI'0 KOHACHCATOpa UBMCHUTCS, €CJIN USMCHHUTDH

HUS, CTOJOMK COKAa HauMHAeT ABUTATHCS K OTKPBITOMY KOHILY - 1) miomams 06KIANoK

Tpy6ouknu. Kakoii nporecc mpoucxoaut ¢ BO3AyXOM B rakere? 2) sapsan Ha obKIaIKax

1) m3obapHOE HarpeBaHUe 3) HampsLKEeHHOCTDH MOJISI B KOHAEHCATOpe
2) HW30XOpHOE HArpeBaHUe 4) HampspKEHHE MEXKy OOKIIaIKaMu

3) HU30TEpPMHUYECKOE paclIupeHue
4) anmabaTHbII mpolecce

Cuna B3aUMOJICUCTBUS JABYX MaJICHBKUX HEHOJABHWIKHBIX 3aps’)KEHHBIX TCJI paB-
Ha F. I‘I€My CTaHCT paBHa 3Ta CHJIa, €CJIU 3apiaad OAHOI'0 U3 TCJI YMCHBIINUTCSA B

dapdopoByio cTatyaTKy Maccoit 0,2 kr odxuranu mpu tremmneparype 1500 K u 3 pasa, a Ipyroro — yBenuuurcs B 3 paza?
BBICTAaBWJIM Ha CTOJ, e ee Temneparypa ymenbmiack 10 300 K. Kakoe mpu- F F
OJIM3UTENFHOE KOJIMIECTBO TEIIOTHI BBICIHIIA CTaTydTKA NP OCTHIBAHHU, €C- 1) 9 2) 9F 3) 3 4 F

JM yAenbHas TertoeMkocTh hapdopa 1100 Jx/kr-K?
1) 2,600° JIx 2) 3,300° Jix 3) 6,600" Ik 4) 2,600% JIx
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Kak u3meHuTCs conpotusieHue yyactka nenu AB, R
M300paXeHHOTO Ha pHCyHKe, ecnu Kmod K
3aMKHYTh? CONpOTHBIIEHHE KaXXJOTO pPe3nucTopa R R
paBHO 2 OM.

B

1) ymenpmutcs Ha 2 OM
2) yBenmuuTcs Ha 1 OM
3) ymenpmuTcs Ha 1 OM
4) yBemmuurcs Ha 2 OM

OnekTprdeckas Jlamrodka moTpebmser momHOCTs 60 BT mpm HanpsbkeHMH
220 B. Yemy paBHO CONPOTHUBIIEHHE CIIUPAIH JIAMIIOUKHU?

1) 3,7 0m 2) 807 Om 3) 130 Om 4) 0,27 Om

K maraumtHOW cTpenke kommaca, 3adUKCHpOBaH-
HOW B MOJIOKEHUH, IPEACTABICHHOM Ha PUCYHKE, ‘ N | S
mogaecy MarauT. Iloce ocBoOOXIeHNS (QHKCca-
TOpa CTpelKa KOMIIaca YCTAaHOBUTCS B IIOJIOXKE-
HUU PaBHOBECHS,

1) mosepuyBImHch Ha 180°

2) mosepHyBIIHCH Ha 90° 10 YACOBOI CTpeNKe

3) moepHyBInKCH HA 90° IPOTUB YaCOBOM CTPEJIKH
4) OCTaBIINCH B IPEIKHEM ITOJIOKCHUHI

3a HeMmpo3pavYHBIM JIUCKOM, OCBEIICHHBIM SPKHM HCTOYHHKOM CBETa HEOOJBIIIO-
ro pasMepa, B IICHTpE TEHH MOXHO OOHapyXHTh cBeTsioe TATHO. Kakoe ¢uzn-
YecKoe SIBJICHHE TIPH ATOM Halmonaercs?

1) mpenomieHue cBera
2) monspu3alus CBeTa
3) nucmepcus cBera
4) nudpaxius cBera

JlaMnodka ycTaHOBJIEHAa Ha TJIABHOW ONTHYECKOH OCH COOMpAIOIICH JIMH3BI C
(doxycHbIM paccrostHueM 10 cM, BCTaBICHHOH B
oTBepcTUE B Henmpo3payHo nanenu. Crpasa oT
JIMH3Bl YCTAHOBJIEH 5KpaH. Kakas sHeprus noma- ----+--—-—po—poo[ }--1 -4

JaeT Ha dKpaH 3a 10 ¢, ecii MOIITHOCTh H3Iy4e- F
HUSA, IPOXOJSIIETO Yyepe3 JINH3Y, paBHa 5 MBT?
1) 10 mIx 2) 20 mIx 3) 25 mJIx 4) 50 mIIx
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Ha pucynke npuseneH rpaduk 3aBUCH- [ yA

A24

A25

A26

MOCTH CHJIBI TOKa OT BPEMEHH B 3JICK- 10 N— 4 4 :
TPUYECKOW IIEIH, WHIAYKTUBHOCTH KOTO- i i i |

poii 1 MI'H. Onpenenurte MOAYIb CpeIHe- 20 boma o L) ; L il

ro 3HaueHuss OJIC caMOMHIYKIMU B MH- i i | |
TepBaine Bpemenu ot 10 10 15 c. Lol i ______ Ji ______ ii-- "i‘

1) 2 mMxB i i L\

2) 3 MxB E i i (
3) 5mxB 0 5 10 15 20 tc¢
4) 0

B snexrtpuueckyro 1enb BKIIOYEHA IPOBOJIOKA JIMHOM
20 cM, H3TOTOBNEHHAs M3 JaTyHH. Eciou HampspkeHHe

MeXIy KOHIamu mpoBosnioku 10 B, To mo Helt uaer Tok \_‘1

cumoit 2 A. HampspkeHHOCTh AJIEKTPUYECKOTO IONS B
IIPOBOJIOKE PaBHA
1) 10 B/m 2) 20 B/m 3) 25 B/ 4) 50 B/m

Kocmuueckuii kopabib, yaansromuiicss oT 3emsn co ckopocteio U= 0,3c (¢ —
CKOpPOCTh CBETa), MOCialn Ha 3eMii0 paauocurHai. KakoBel 3HaueHUs Ui U U,
CKOPOCTH PaJiOCUTHANIA OTHOCUTEIHFHO KOPaOIsi 1 OTHOCHTENBHO 3eMITH?

1) v,=c,0,=0,7c

2) v, =13c, U,=c

3) Uc=c, U=c

4) v,=0,7c, U,=c

OnuH nasep u3IydaeT MOHOXPOMATHUCCKHI CBET C ITMHOM BOJTHBI A = 300 HM,

JpYro# — ¢ AuHON BOMHBI Ay = 700 HM. OTHOLICHHE UMITYIbCOB Zay (hoTOHOB,
2

M3IyYaeMbIX JIa3epaMHu, PaBHO

7 3 3
D3 2) 5 3)\E 4)(7
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Snpo atoma comepkuT 13 HEHTPOHOB U 9 MPOTOHOB, BOKPYT HETO 0OPAIIAIOTCS

A28

A29

H @O

8 3J1eKTPOHOB. DTa cucTeMa 4acTHUll —
1) arom dropa 33F

2) woH dropa 3F

3) arom kuciopoma 220

4) wow kucopoxa ‘30

B o0pasie, conepkameM pagHoaKTHBHBIN M30TON BHCMyTa 3.2 Bi, omHOBpe-

MEHHO TIPOMCXOAT PEaKIMH NpPEBPAIICHHs ero B mojioHuit > Bi »3i? Po u

tammit 332 Bi - 2% T1.

I[1pu 3TOM PErUCTPUPYIOTCS CIEAYIOLINE BUIbI PaIUOAKTUBHOTO U3ITYYEHHUSL:
1) o-usinydeHue u Y-u3iyueHue

2) TonbKO B-uziyueHue

3) ua-, u B-usnyuenue

4) TONBKO Y-U3JTydeHne

-19 .
Pabora BbIXOzma 3JeKTpoHa W3 MeTamna Ay =3-10" JIx. Haiinute makcu-
MaJbHYIO JUIMHY BOJHBI A M3IyYeHHs, KOTOPBIM MOTYT BBIOMBATHCS DIIEKTPO-
HBL

1) 660 um 2) 66 HM 3) 6,6 aM 4) 6600 am

IIpoBosHUKY H3rOTOBIEHBI U3 OJHOIO U TOro ke Marepuana. Kakyro mapy
TIPOBOAHMKOB HY)KHO BBIOpaTh, YTOOBI Ha OIBITE MPOBEPHUTH 3aBHCHMOCTE CO-
IIPOTHUBJIEHUSI IPOBOJIOKH OT €€ JIUHBI?

> (D
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Yacrsb 2

B 3a0anuu Bl mpebyemcsa ykazamob nocie006amenbHOCHb UUPp, coomeem-
CMEYIOWUX NPAGUILHOMY OMEemy. Imy nocie008amenabHOCHy cledyem 3a-
RUCAMb CHAYANIA 8 MEKCM IKIAMEHAUUOHHOIL pAdomsl, a 3amem nepenecmu
6 Onank omeemog Ne 1 6e3 npobenoe u opyzux cumeonos. (Lughpot 6 omeeme
MO2yH HOGMOPAMbCAL.)

Bpycok CKOIB3UT 0 HAKJIOHHOM IIIOCKOCTH BHU3 Oe3 TpeHus. Kak m3meHstoTes

IIPU 3TOM €TI0 CKOPOCTh, yCKOPEHNE, KHHETHIeCKast SHEPTust?

K kax1oi mo3umuu mepBoro cToiadia nogdepruTe COOTBETCTBYIOIIYIO MO3UIIUI0
BTOPOTO M 3aIMIINTE B TaONUIly BEIOpaHHBIE IU(PHI O] COOTBETCTBYIOIUMHU
OyKkBaMH.

OU3NYECKUE BEJIMYMHBI X UBMEHEHUE
A) CKOpOCTB 1) yBemuuuTcs
B) yckopenue 2) yYMCHBIINTCS

B) xuHeTHdeckas SHEpPrust 3) He U3MEHHTCH

A b B

[Momy4yuBHIyIOCS TTOCTIENOBATENBHOCTE (P MepeHecuTe B OJIaHK OTBETOB (0e3
po0EIIOB M KAKUX-THO0 CHMBOJIOB).

Omeemom K Kajycoomy 3a0anHuio 3moil uacmu 0Oyoem HeKomopoe Hucio.
AOmo uucno nado 3anucamy ¢ 61anK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hua (B2 — B4), nauunasn c nepeoii knemouxu. Kaxcowvii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RUWUMe 68 OMOENbHOI K1emouKe 6 COOMGEMCMEUl ¢
npueedennvimu ¢ Onanke oopasyamu. Eounuyvt pusuueckux eenuuun nu-
camp He HYHCHO.

C wuaeanbHBIM Ta30M MPOHCXOTUT H30TEPMHUYECKHH IIporiecc, B KOTOPOM B
pe3yibTaTe yMeHbIICHNs 00beMa rasa Ha 150 1M’ JaBiIeHme rasa Bo3pocio B
2 pasa. Kakum GbLT MepBOHAYATbHbIH 00beM Ta3a (B aM°)?

Tpu MeIHBIX HM30IMPOBAaHHBIX ILIapuKa AUaMeTpoM | cm
KaXIIBIi PAacHONIOKEHB! B BO3AYyXE B BEpIIMHAX IPAaBHIIb- N
HOTO TpeyrojbHUKa co cTopoHoi 20 cm. IlepBblif mapuk J/ \
HeceT 3apsan g, = 80 uKn, Bropoit ¢, =30 K, a tperuit \
¢ =40 5Kn. C xakoif cuiioi nepBblif mapuk AeiicTByeT Ha @------------ -
Tpetuit? OTBET BBIPA3UTE B MIUIIMHBIOTOHAX.
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IIpoBoasamuit crepxens AnuHON /=20 cM ABMXKETCA MOCTYHATENFHO B OJHO-
POIHOM MarHUTHOM moje ¢ mHaykimed B =0,5 Tn co ckopocthio U= 1 m/c
TaK, YTO YrOJI MEKAY CTEPKHEM M BEKTOPOM CKopocTd O = 30° (CM. pHCYHOK).
Haiinure D/1C uHIyKIMK, BOSHUKAIONIYIO B CTEPIKHE.

=g

He 3a6y0vme nepenecmu ¢ce omeemul 6 on1ank omeemog No 1

Yacrp 3

3aoanun C1 — C5 npedcmaesnaiom codoii 3a0auu, nojaHoe peuienue KOmopvlx
Heobx00umo 3anucams 6 oaanke omeemog Ne 2. Ilonnoe npagunvnoe peuie-
HUe Ka)cooul 3a0auu 00NHCHO GKAIOUANb 3AKOHbL U (YOpMYIbl, RPUMEHEHUE
KOMOpbIX HEOOX00UMO U OOCHAMOYHO ONA PEUleHUA 3a0ayl, a maKice mMa-
memamuuecKue npeodpa30eanus, paciemvl ¢ YUCIEHHbIM OMEEemoM U, npu
Heo0xo0umocmu, PUCYHOK, RoscHarwuil peuwienue. Pexomendyemcsn npo-
eéecmu npedsapumenvhoe pewtenue nHa yepnosuke. Ilpu opopmnenuu pewe-
Hus 6 o1anke omeemog Ne 2 3anumume cnauana Homep 3aoanus (C1 u m.o.),
a 3amem peuwrenue cOomeencmayrouen 3a0auu.

HeOonpmas maitba mocie ymapa CKOJNB3UT BBEpX MO Ha- B

. —>
KJIOHHOH IJIOCKOCTH W3 TOYKH A (CM. pUCYHOK). B Touke U -
KacaHus B HaKJIOHHAS IIIOCKOCTH 0€3 M3JIoMa MEePEXOIHUT /a R

B HapyXHYIO ITOBEPXHOCTb TOPH3OHTAIFHOH TPyOBI pa- A
muycoM R = 0,4 m. Ecnii B Touke A CKOPOCTH MIAiOBI
MIPEeBOCXOUT Uy = 4 M/c, TO B Touke B mraiida oTpsiBaeTcs OT omophl. JmuHa
HaKJIOHHOH miockocTH AB = L = 1 M, yron o = 30°. Haiinure xosddumueHt
TPEHHS L MEXXIy HaKJIOHHOM INTOCKOCTBIO U Iaf0oi.

B xamopumerpe Haxomuicsa | kr ynpma. Kaxoit Oplma Temmepatypa Jipaa, €ciu
nociie 1o0aBieHust B kasopumetp 15 r Bojpl, nmetoiei temneparypy 20°C, B
KaJIOpUMETpEe YCTaHOBHJIOCH TeIUoBoe paBHoBecue npu — 2°C? Temnoodme-
HOM C OKpY KaloIllel CPeZoi 1 TEII0OEMKOCTBIO KaJIOpUMETpa MpeHeOpeys.
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[onoxxuTenbHO 3apsHKeHHAs! MBUIMHKA, HMEI0-
iast Maccy 107, Brueraer B ANIEKTPUYECKOE TI0-
Jie KOHJICHCATOpa B TOYKE, HAXOMASAMICHCS Ioce- I
penuHe MEXIY ero IUIaCTHHAMH (CM. PHCYHOK).
MuHuMa bHas CKOPOCTh, C KOTOPOH MBUIMHKA
JIOJDKHA BIIETETh B KOHJCHCATOP, YTOOBI 3aT€M MPOJIETETh €r0 HACKBO3b, paBHA
30 m/c. [InmHa miuacTiH KoHIeHcaTopa 10 cM, paccTOsHHAE MEKIY IUIaCTHHA-
MU 1 cM, HampsHKEHHOCTh OJCKTPUYECKOTO TOJs BHYTPU KOHICHCATOpa
500 kB/m. Uemy paBeH 3apsn gactuibl? Cuiiol TshkecTr npeHeOpeus. Cucre-
Ma HaxOJUTCS B BaKyyMe.

[nockast ropu3oHTaNbHAS (PuUrypa miomansio S= 0,1 M°, orpaHuyeHHas TPO-
BOJSIINM KOHTYPOM, UMEIOMINM CONpoTHBIeHHE R =5 OM, HaXOguTCS B Of-
HOpPOJIHOM MarHUTHOM Tojie. Kakoi 3apsii mpoTeder 1o KOHTYpY 3a OOJbIIoit
MIPOMEXKYTOK BPEMEHH, TTOKa MPOEKIWs MArHUTHOW WHIYKIMHA HAa BEPTUKAIb
paBHOMepHO MeHsieTcs ¢ By, = 0,2 Tn no B,,=—0,2 Tn?

Ipenapar, akTHBHOCTH KoToporo pasua 1,7(10'? wacTui B cekyHLy, TOMEIICH
B KaJIOpHUMeETp, 3anoiaHeHHbIH Bojgoi npu 293 K. Ckonbko BpeMeHH HOTpedy-
eTcs, 4ToObI ToBecTH 10 KuneHus 10 r BoJbl, €Cli U3BECTHO, YTO JTaHHBIHN Mpe-
mapar HCIyCKaeT O-4acTHLbl 3Heprueid 5,3 MboB, npuuem sHeprus Bcex
0-4aCTHUL MTOJIHOCTBIO MEPEXOAUT BO BHYTPEHHIOW dHEPruto? TemnoeMKoCTbIo
mpemnapara, KaJopuMeTpa U TEINIOOOMEHOM C OKpYy>Karollei cperoi mpeHeo-
peus.





