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MHCTPYKLUUSA NO BbINMOJTHEHUIO PABOTbDI

JIJIs BHIIIOJIHEHUS PENeTHIMOHHOII paboThl mo ¢usuKe orBoguTrcsa 3 yaca 55 munyt (235 Mu-
HyT). PaboTra cocTouT u3 2 uacTeil, BKJIOYAOIMX B ce0sa 32 3amaHus.

B zagaumax 1-4, 8-10, 14, 15, 20, 25—-27 oTBeTOM fABJAETCS I€J0€ YHUCJIO MJIH KOHeYHas Je-
cATUYHAA ApoOb. YMcio 3amuinuTe B mOJie OTBETA B TEKCTe pabOThHI, a 3aTeM NepeHeCUTe II0 IPH-
BeIeHHOMY HUKe obpasny B 6yaHK oTBera N 1. ExmHuUIBI M3MepeHHs (PU3UYECKNX BEJIUYUH IIHU-
caTh He HY¥KHO.

Omeem: / 2 b cM. B Onanre: m7 p) 5

OtrBeroM K 3aganuam 5-7, 11, 12, 16—-18, 21, 23 u 24 aBjserTcA MOCJIeJOBATEJIBHOCTH ABYX
nudp. OTBeT 3aMUIINTE B IIOJIe OTBETA B TEKCTE paboOThl, a 3aTeM IlepeHEeCUTe II0 IPUBEJEHHOMY
HIKe obpasny 6e3 mpobesioB, 3amsTHIX U APYTUX JONMOJIHUTENbHBIX CHMBOJIOB B OJIAaHK OTBETOB
Ne 1.

Omeaem: AlB B 6nanke: 7 4 ].

41

Orserom K 3amaHuio 13 saBisercsa ciaoBo. OTBeT 3amMIINTE B IIOJIe OTBETA B TeKcTe paboThHI, a
3aTeM IlepeHecHUTe IO IPUBEJEeHHOMY HHXe 00pasny B 6jaHK oTBeTOB Nt 1.

Omeem: BITIPABO . B 6ranxe: 13 gﬂ P A BIU

OrBeToM K 3azaHuiO 19 m 22 aBadroTca gBa uucjga. OTBeT 3aIHIIHNTE B II0JIe OTBETA B TEKCTE
pa6oThl, a 3aTeM IIepeHecHUTe IO IPHUBEAEHHOMY HHKe 00pasily, He paszensasd uymucja npobesioM, B
6s1aHK orBeTOoB No 1.

Omsem: (1,4 £ 0,2) H. B oaanxe: 22191410 ’|2

OrBer K 3agaHuaM 28-32 BKJIOYaeT B ceba moapobHOe omucaHHe BCEro Xoja BLIMOJHEHUS 3a-
naHusa. B 61anke orBeToB N 2 yKaXKuTe HOMep 3aJlaHUsA U 3alMIINTEe ero I0JHOe pelleHue.

IIpu BRIUMCIEHUAX pas3pellaeTcs HCIOJb30BATH HEIPOTPAMMUPYEMBIA KaJBKYJISATOP.

Bcee 6mauku EI'D zamonHsAOTCA APKUMH 4YepHbBIMKU dYepHUIamMu. [fomyckaeTrcs HMCIOJAb30BaHHE
rejieBoii, KaoWJIJIAPHON MJIH IIePheBOM pyYeK.

IIpu BLIDOJIHEHWHU 3aJaHHUH MOYKHO II0JIb30BAThHCA UEPHOBHMKOM. 3alHUCH B UepHOBHKE He y4YH-
TBHIBAIOTCA IIPU OLIEHUBAHUU PaOGOTHI.

Bannel, mony4yeHHble BaMH 3a BBITIOJIHEHHEIE 3aflaHUsA, CyMMHpyiorca. IlocTapaiiTech BBHITIOJ-
HUTh KaK MOXKHO 0oJibllle 3aJjJaHNi 1 HaOpaTh HauOoJbIllee KOJINUECTBO 0aJIOB.

Kenaem ycnexa!
Husxe npuBeseHbl COIPABOYHBIE JaHHLIE, KOTOPHIE MOT'YT HOHAJOOGUTHCA BaM IIPU BBIIMOJHEHUH
paboTHI.



Hecamuunvie npucmaéexu

HaumenoBauue | Obo3HaueHue MHuoxuresab HaumenoBanue | Obo3HaueHne Muoxurenn
rura r 10° CaHTH c 1072
mera M 108 MHJLITHA M 1073
KHJIO K 10® MHKPO MK 10°¢
TreKTO r 102 HaHO H 107°
Jenun I 10! MHKO o 1072

Koncmanmut

YHCJIO T n=3,14

YCKOpeHMe CBOOOAHOroO najeHuA Ha 3eMJie g =10 m/c?

rpaBHTalUOHHAsA NOCTOSIHHAA
YHHBEpCaJIbHadA ra3oBas MIOCTOAHHAA

mocToAHHaA BoiabsnMana
OOCTOAHHAasA ABOTaapo

CKOPOCTBb CBE€TA B BaKyyMe

k03(hPUINEeHT IPONOPIHNOHANBHOCTH B 3aKoHe KysnoHa

MOAYJb 3apAaja 9JeKTpPOHa (3JIeMEeHTapHBI# 3JIEKTPH-
YeCKHIl 3apAxn)

nocroaHHaa Ilnanka

G=6,7-10 H-M? / xr?
R =8,31 I / (Moas - K)

E=1,38-102Ix /K
N, =6-10% moms™!
c=3-108 M/cC

1
4ne,

k=

=9-10°H M2 / Kn?
e=1,6-10"1° Kn

h=6,6-103 I -c

Coomnowenue mexncdy pasnuunsimu eduHuyamu

TeMIiepaTrypa

aTOMHas eJUHUIA MAacCChl
1 aToMBaA egMHUOA MacChl YKBHBAJIEHTHA
1 3/1eKTPOHBOJILT

1 acTpoHOMHYECKasaA eIUHHIIA
1 cBeTOBOM rojg

1 mapcek

0K =-273 °C
1aem.=1,66-10%7 kr
931,5 MaB
1sB=1,6-10"7 IIx

1 a.e. = 150 000 000 kM
1 cB. rog ~ 9,46 - 10 m

1 ok ~ 3,26 cB. roga

Macca wacmuy

9JIEKTPOHA 91- 1073 kr ~ 5,5 10 a.e.m.
IIPOTOHA 1,673-107%7 kr ~ 1,007 a.e.m.
HeHTpoHa 1,675-10727 kr ~ 1,008 a.e.m.




INnomnocmo IOACOJHEeYHOI'0 MacJja 900 kr/ M
BOZBI 1000 kr/m® ATIOMUHHUSA 2700 kr/m°
ApeBeCHHHI (COCHA) 400 xr/m* xKesesa 7800 kr/m®
KepocHHA 800 RI‘/M3 PTYTH 13 600 xr/m*
Vdenvnas mennoemxocmo .
BOZBI 4,2 - 10° ix/(xr * K) aMIOMUHUSA 900 II>x/(xr - K)
abga 2,1 - 10® mx/(xr - K) Mezxu 380 II»x/(xr - K)
JKeJjiesa 460 I)x/(kr - K) yyryHa 500 Ik /(xr - K)
CBMHIA 130 Iox/(xr - K)
Yodenvnas mennoma
napooOpa3oBaHUA BOZALI 2,3-10% Ix/xr

_|mnaBieHns cBHHIA 2,5-10% Jx/Kr
IJIaBJeHUA JIbJa 3,3.10° Jx /KT
Hopmanvuwvie ycnosusn nasnerne 10° ITa, remneparypa 0 °C
Monapnaa macca
asoTa 28-1078 KI'/MOJIb rejaus 4-1073 KI/MOJIb
aprosa 40-107% xr/moxns KHcJIopoja 32-107® xr/moxs
BOZIOpOZIA 2-1073 KI'/MOJIb JATHASA 6-1073 KI'/MOJIBb
BO3AyXa 29.107% xr/mons HeOHa 20-1073 KI'/MOJIBb
BOZEI 18-1073 kr/mons YIJIeKHCJIOro rasa 44.1073 kr/mons

AcmpoHromuvecKue 6eUHUHBL
CpeoHUI paguyc 3eMJu
panuyc CosiHIa

TeMmeparypa nosepxaoctu CoinHna

Ry = 6370 kM

R, =6,96 - 10° m

T = 6000 K




N M EauviHbIl rocygapcTBeHHbIN ak3ameH

XD (11

Swtemet et IO, °

|

3anonHATb reneson WM K I'IHIU'UI HOW Py4KO cneaylownm o6pasu

MEHB.HE!IAI[EM lKM@ !Q] Yﬂlﬂuﬂwwm
TL TNEECEERD LT RYER

HHIIII NN

Hassanwe npeamera C NpaBunauH 3K1aMeHa 03HAKOMNEH W CONAaceH Howep sapyatita

100 80 000000000 ““mwﬁm*”m DDD

,qa HbIU 6/1aHK UCNo1Lb308amb MOob amMecmHo ¢ deyMs Opyaumu 6naHkamu u3 0aHHO20
=00000000000000000 @ODEDDDEDDDDDDDDDD
=00030000000000000FE00000000000000000
=00000000000000000==00000000000000000
=00000000000000000:00000000000000000
=00000000000000000=00000000000000000

=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=00000000000000000=00000000000000000

r=(00000000000000000E00000000000000000

s 00000000000000000:00000000000000000

=00000000000000000E=00000000000000000
=00000000000000000E00000000000000000
s00000000000000000E00000000000000000
(0000000000000000=00000000000000000

=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
=00000000000000000E=00000000000000000

=00000000000000000:=00000000000000000
=00000000000000000=00000000000000000

00-00000000000200000  U0-00000000000000000
00-00000000000000000, (0-00000000000000000
00-00000000000000000) 02-0000000000000000
00-00000000000000000N 00-00000000000000040




N N EguvHbIi rocygapcTBeHHbIN aKk3ameH H

1 2 mtemat ez NN

- Perwon npeanera Hassanwe npegmerta Homep BapuanTa

MepernLumTe 3HaYeHA yKasaHHbIX Bbilue noneit na BINAHKA PEMCTPRPALIVIVL
OtBevas Ha 3afaHus TecTa, NULLIMTE akKypaTHO 1 pasbopuneo, cobnofas pa3MeTKy CTpaHuLibL.
. — -4 He 3abyabte ykasats HoMep 3apaHus, Ha KoTopoe Boi oTeeyaere.

Ycnosus 3afaHva nepenucbiBaTb HE HYXHO.

DL

l

R
BHVUMAHWE! | fanHbli 651aHK UCNIONb30683Mb MOJILKO COBMECMHO ¢ 8yMa dpyzaumu 6natkamu u3 0aHHO20 nakema

. Mpu HegocTaTke MeCTa ANs OTBETA UCNOMNbL3yWTe 060POTHYIO CTOPOHY BnaHka .




BAPUAHT 1

Yactb 1

Te OTBET B Nnone orseTta B TekcTe paboTwl, a 3aTeM nepeHecute B BJTAHK OTBETOB N2 1 cnpasa o1 HOMepa COOTBETCT-
BYIOLLIErO 3a4aHUA, HA4YNHAA C NepBO KNneToukn. Kaxasii CUMBON NULLINTE B OTAENBHOW KNETOYKE B COOTBETCTBUN C NpU-
BeAEHHbIMK B BnaHke obpasuamn. EauHuubl namepeHns puan4eckux BEANYMH NUCaTb HE HYXHO.

OteeTamu Kk 3anaHuam 1-24 asnaiotca umdpa, CNoBO, YUCO UM NOCNENOoBaTENbHOCTL UMD unn yucesn. 3anuium-

1.

Ha rpaduke nmpuseseHa 3aBHCHMOCTbH CKOPOCTH TeJla OT BPEMEHH IPH NIPSIMOJHMHEHHOM JABH-
skernu. Ompezsesnre YCKOpeHUe Tejia.

v, M/c}
40
N
Ve
[
20 /’
4
0 1 2 34 5te
Omeem: m/c.

IlepeBAHHBIA Opycok Maccoit m = 0,2 Kr, njomaay rpaHeili KOTOPOro CBs3aHbl OTHOILIEHHEM
S1:8:S3=1:2:3, CKOIb3UT PABHOMEPHO U IPAMOJHUHEHHO HOJ AEHCTBHEM I'OPHU30HTAJb-
goit cuanl F = 0,3 H mo ropMsoHTaIbHOM IE€POXOBATON OnOpe, CONPHKACAsiCh C Heil IpaHBbIO
miomanpio S;. Kaxos xkoadpdunuent Tpesus 6pycka o6 omopy, ecau S; = 15 cm??

Omeem: .

Teso Maccoit 0,1 Kr BpamjaeTcsi B IOPHM3OHTAJbHOH IJIOCKOCTH Ha HUTH AjJuHOH 1 M. Yemy
paBHa pa6oTa CHJBI TAMKECTH 3a OAMH 060pOT BpameHus Tesna?

Omeem: o,

KopoMmgic/io BecOB, K KOTOPOMY IIOJBEIlIEHHI HA HUTAX ABa Teja (cM.
PHCYHOK), HAaXOZUTCA B paBHOBecHMH. IIpu 9TOM ILJIeud KOPOMBEICJIA
paBHbI d; = 10 cMm, d; = 5 cMm. Maccy mepBoro Teja yMeHbIIHJIHN B 2
pasa. Kakoii giMHB HY)KHO CchejiaThb IjIedo dz, 4TOOBI paBHOBecHe
coxpauiaochk? (KopoMBICJIO M HHTH CUHTATh HEBECOMBIMH, Macca
BTOPOTO TeJjia He MEHAETCH.) [ my ms []

Omeem: CM.

W3 Hayajna AeKapTOBOM CHCTEMHEI KOODAMHAT B MOMeHT BpeMeHU ¢ = 0 Teso (MarepuaiabHas
TOYKa) OpOIIIEHO MmOJ YIJIOM K TOPHM30HTY. B TabiuIle NpUBeAeHBI Pe3yJIbTaThl H3MEPEHUA KO-
OpAMHAT X ¥ J OT BpeMeHU HabuiogeHusi. Bribepure d6a BepHBLIX YTBEP:KAEHHA HA OCHOBAHHUHU
IaHHLIX, IPUBEeIEHHLIX B TabJHIIE.

Bpewms, ¢ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
KoopauHara x, M 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2,4
Koopaunara y, M 0,3 | 0,6 | 0,75 | 0,8 | 0,75 | 0,6 | 0,35 0

~




1) Teno 6pocusu co CKOPOCTHIO 5 M/cC.

2) Tesio mOAHAJNOCH HA MAKCHMAJbHYIO BEICOTY, paBHyIO 1,2 M.

3) B momenT Bpemenu t = 0,3 ¢ TeJo yAaJIHIOCh OT HAaYajlia CHCTEMBI KOODAMHAT HA PacCTOf-
Hue, 60JbllIee 2 M.

4) IIpoekmus CKOpPOCTH U, B MOMeHT BpemeHu ¢ = 0,2 ¢ paBHa 2 M/c.

5) Temo 6pocusm mox yrjiaom 45°.

Omeem: :l:‘

B pesynbTaTe mepexojia CIyTHHKAa 3eMJIH C OQHOH KPYTrOBOM OPOHMTHI Ha APYTrYIO €ro IMeHTPOCT-
peMHTeJIbHOe YCKOpeHHe yMeHbInaeTcss. Kak M3MeHATCSA B pe3yJbTaTe 3TOr'0 IlepexoAa CKO-
POCTH ABMI)KEHHUSA CIYTHHKA II0 OpOHTe M IepHoj oOpalieHuA BOKPYr 3eMJin?

JJ1A Ka)KA0N BeJIMYUHEI OIIPeJesINTE COOTBETCTBYIOIHNI XapaKTep N3MEHEHUSA:

1) yBesnuurcs

2) yMeHbIIUTCA

3) He U3MEHHTCA

3anumure B Tabauny BeIOpaHHBIe UMD AJA Kaxaou dusmdeckoil BeauuuHbl. [[udpw B or-
BETEe MOTYT IIOBTOPATHCSH. ’

CkopocTh aBu:KeHUA cnyTHUKA | Ilepmon obpammenus cnyTHHUKA
1o opoéuTe , BOKPYT 3eMJIH

OauH KOHeN JIEPKOH NPY)XHUHBI JKECTKOCTBIO B NMPHKpPEIJIeH K OpPYCKY, a APYyroil s3aKpemiaéH
HEIIOABUYKHO. BPYCOK CKOJIB3UT IO TOPM3OHTAJLHON HampaBIAIOIIEH TaK, YTO €ero KOOPAHUHATA
U3MEHAETCA CO BpeMeHeM IIO 3aKOHy x(t) = Asinowt.

YcTaHOBUTE COOTBETCTBUE MEXKAY (HUBHUYECKHMHM BEeJIHYWHAMHM H (POPMYJIAMH, BHIPAXKAIOIIHMU
X U3MEHEHUA BO BpEMEHH.

K xaxzaoil mosumum mnepBoro croibma nogbepuTe COOTBETCTBYIOINYIO HO3HUIUIO M3 BTOPOrO
crosbna ¥ 3anumuTe B TabJuny BrIGpaHHBIE IUPPHI IOJ COOTBETCTBYIOIUMH GYKBAMH.

PU3SNYECKHUE BEJINYNHBI POPMVYJIbI
A) noreHnuaNbLHAA SHEPTUA OPYRKUHHE En(t) 1) -kAsin ot
B) npoexkuus F, (t) PaBHOAEMCTBYIOMIEH CHJIEI HA OCh X 2) -kA%sin® ot

3) kA®sinot

2
4) kA" cin? ot
2
A | B
Omeem:
IIpn mepeBojie MOCTOAHHON MACCHI MAEAJbHOI'O ra3da U3 COCTOSAHHSA "A 1

1 B cocTrogHHe 2 KOHIEHTPaLUA MOJIEKYJ 7 IIPOIOPHHOHAIbHA

naBieHHuIO p (cM. puCyHOK). UeMy paBHa TeMIlepaTypa rasa B CO-
CTOAHUHU 2, eCJIM HayaJbHaA TeMuepartypa paBHa 600 K, a Py _ 3?
P 2

Omeem: K.

<V

10



9. Ha pucyske m3o6paxkéH rpaduK 3aBUCMMOCTH TEMIEPATYpPHI TeJa OT HOABOAMMOrO K HEMY KO-
JIUUEeCTBa TEIJIOTHI. YJeJbHad TEMJIOEMKOCTh BemiecTBa 3aToro tena paBHa 500 x/(xkr - K).
Yemy paBHa Macca Tena?

T,K}
410
380 .
350 Ve
320
~N/
g -
0 20 40 60 Q,xIx
Omeem: KT.
p, 10°I1a
1
10. Ha pucyHke moxasaH rpaMK 3aBUCHMOCTH AABJIEHHA OJHOATOM- 3
HOTO HJeaJbHOI'O rasa OT TeMIIepaTyphl IIpM IIOCTOSIHHOI Macce. 2 9
B cocrosHuu 1 BHyTpeHHAs dHeprud rasa pasHa 1,5 xllxx. Hemy 1
paBHA BHYTPEHHASA 9HEPrus rasa B COCTOAHHH 27

Omeem: kK. 0 300 600900 T, K

11. Tsépmoe BelecTBO MeJIEHHO HArpeBaJIOCh B IJIABHJIBHOM IEYH C MMOCTOAHHOM MOIIHOCTBLIO. B
TabJuIe OPUBEJEHbI Pe3yJIbTATHI U3MEPEHUI TeMIepaTyphl BellleCTBa C TeUeHHEeM BPeMEHH.

Bpemsi, Mmun 0 5 10 15 20 25 30 35
Temneparypa, °C| 305 | 314 323 327 327 327 329 334

BriGepuTe M3 IIpeAJIOKEHHOIo NepeuHs 064 YTBEPKAEHUSA, KOTOPBIe COOTBETCTBYIOT pe3yJibTa-

TaM IPOBEAEHHOIO 3KCIEPUMEHTAJBHOIO MCCJIEJOBAHNA, H YKAMXKUTE UX HOMepa.

1) TemnepaTypa IJaBJIeHHA BEIECTBA B JaHHBIX YCIOBHUAX paBHa 329 °C.

2) Yepes 18 MuH mocjie Hauajla M3MEPEHUI BEI[EeCTBO HAXOAHWJIOCh M B JXKHIKOM U B TBEPAOM
COCTOSHUH.

3) TenIoeMKOCTH BEIMEecTBa B JKUAKOM U TBEPJOM COCTOSHHAX OAWHAKOBA.

4) Yepes 30 MuH mocjie Hayajla H3MEpPEHMHA B CTaKaHe HAXOAMJIOCH BeHIeCTBO TOJIBKO B TBEp-
JOM COCTOAHUH.

5) IIpouecc miIaBjIeHUA BeINECTBA IIPOAOKAJICA MEHee 25 MuHYyT.

Omeaem: D:

12. Ha pucyHKe MOKa3aH OPOIECC M3MEHEHHA COCTOAHHUA OJHOTO MOJISL Of- Uh
HOAaTOMHOr0 ujeaJyibHOrO rasa (U — BHYTpEHHSIA S5HEpPrus rasa; p — €ro
naBieHne). Kak maMeHATCA B X0fie STOro Ipolecca O0BEM H TEILJIOEM-
KOCTh rasa? Jna kaKJgoi BeJHMUYHHLI OIpPeJeuTe COOTBETCTBYIOIIUIM Xa-
paKTep M3MeHeHH: ’
1) yBenwmuurca 7
2) yMeHBIINTCS
3) He H3MEHHTCA
3anumure B Tabauny BeIOpaHHBIE DUGPH AIA KaXI0H (du3uyeckoil BesuyuHbl. 1Judpe B oT-
BeT€ MOT'YT IIOBTOPSATHCH.

0 13

O61BéM rasa TennoéMKOCTh rasa
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13.

14.

15.

16.

17.

MaruuTHoOe moJie CO3JaHO B TOUYKe A AByMsA NapaleIbHBIMU AJUHHEIMM IPOBOLHHMKAMH C TO-
kamu I; um I,, pacmosIOKeHHHIMHM MepIHeHAUKYJAPHO IJIOCKOCTH deprexka. Kaxk HampaBieH
(enpaso, éneso, 66epx, 6HU3, k¥ HabrIOOamenio, om Habawdamens) BEKTOP MHAYKIHNU Mar-

HUTHOro nnosia BB Touke A? OTBeT 3anuminTe CJI0BOM (CJIOBaMH).

A

®-———"——===@

I, I,
Omeem: .

IIaTs OAMHAKOBBIX PE3UCTOPOB C comporuBieHueMm r = 0,5 OM coegMHEHBI B 3JIEKTPHYECKYIO
1lenb, CXeMa KOTOpOM mpejcTraBjieHa Ha pucyHke. Ilo yuactky AB ugér 1ok I = 2 A. Kakoe
HanpAMKEeHHEe ITOKa3bIBaeT HeaJIbHBIH BOJLTMETD?

+ —
(V)
\_/ r
1
I r e
— r
r r
A B H H
Omeem: B.

OnpefieinTe SHEPTUI0 MATHUTHOTO IIOJIA KATYIIKN MHAYKTUBHOCTHIO 2 - 107 ' mpu cuie Toka
B Heit 3 A.

Omeem: MK,

Ha xenesHbBIil cepleYHVMK HAJETHI ABe KATYHIKHM, KaK MNOKasaHO Ha pucyHKe. Ilo mpaBoi Ka-
TYIIKe IIPOIIYCKAIOT TOK, KOTOPLIA MEHSIETCS COIVIACHO IPHBEAEHHOMY rpatpmuky. Ha ocHoBaHMH
aroro rpaduka BeiGepuTe d6éa BePHLIX YTBEPKAEHUA. SIBJIeHNEM CAaMOMHAYKIMY IIpeHe0peyb.

LA,
2
1 \
0 213 \5 Ec
1 l N

1) B npomexmyTke mexxay 1 ¢ u 2 c mokaszaHusa ammepmerpa 6eputu pasubr (.

2) B npomexyTkax 0—1 ¢ u 2—3 ¢ HampaBJIeHUs TOKA B JIEBOM KaTyIIKe ObLIN OJUHAKOBEIL.
3) B nmpomesxyTke MeXAY 1 ¢ 1 2 ¢ MHAYKIINA MAarENTHOrO MOJA B cepAeuHMKe Onlja paBHa 0.
4) Bcé BpeMda u3MepeHHI cuja TOKa ueped amiepMerp Oblia oTjaudHa oT 0.

5) B npomesxyrkax 0—1 ¢ u 2—3 ¢ cuja TOKa B JIeBOil KaTyllKe Obljia OQMHAKOBOM.

S i

CTekJIAHHYIO JUH3Y (IOKAa3aTeJIb IMIPEJOMJIEHUA CTEKJIA Morexra = 1,94), MOKA3aHHYIO Ha
PHUCYHKe, IepPeHeCIN U3 BO3AYXA (Msoanyxa = 1) B BOAY (Msopu = 1,33). Kax masmenumanucs
npu 3ToM (POKYCHOE pacCTOSTHHNE U ONTHYECKas CHJIa JUH3BI?

Ona KaKAoM BeJIWYHWHBI ONPEAEINTE COOTBETCTBYIOIINH XapaKTep N3MEHEHHUA:

1) yBeauuujaach

2) yMeHBbIIHNJIACh

3) He M3MeHMJACh

12



18.

19.

20.

3anumuTe B TaGauIy BHIGpPaHHbIE OUMPHL AJIA KakI0H GuaudecKkor Beanuunbl. lludpw B oT-
BeTe MOTYT ITOBTOPATHCA.

®oKyCcHOE pacCTOSTHHE OnTuyeckas cuia

Ha HenmoABHXHOM IPOBOAAINEM YeIWHEHHOM IlIapuke paguycoMm R Haxopurcs 3apajg Q. Touka

O — ueHTp mapuka, OA = 3TR , OB = 3R, OC = 37R . Moaynab HanpsisKEHHOCTH 3JIEKTPOCTAaTH-

yeckoro nojs 3apsjga @ B Touxke C pased Ec. YeMy paBeH MOAyJIb HAIPAMKEHHOCTH 3JIEKTPO-
CTATHUYECKOro IOJA 3apaaa @ B Touxke A u Touke B?

C

YcTaHOBHTE COOTBETCTBHE MEXKAY (PHM3HYECKHMH BEeJIMUYMHAMH M UX 3HAYEeHUAMH.
K xaxkzgoiéi mo3suuuu mepBOro croydila moadepuTe COOTBETCTBYIOINYIO IO3UIHUIO U3 BTOPOTO

cronbua u sanumuTe B Tabiauny BeIGpaHHBIe HuGpPHI moZA cooTBeTCTByOmumMu OykBamu. Co-
IpPOTHBJIEHHEM KOHTypa npeHeGpedb.

PU3SNYECKHUE BEJINYHNHEI X BHAYEHUSA
A) MoAyJb HAUPSKEHHOCTH 3JIEKTPOCTATHYECKOIrO IIOJA 1O
3apana @ B ToukKe A 2) 4E,
B) mMoaynr HaOpAXKEHHOCTH JJIEKTPOCTATUYECKOrO IIOJA 3) E;
sapajza @ B Touke B 2
EC
4) n

Omeem:

Kakoe KOJIHYeCTBO HEMTPOHOB M 3JIEKTPOHOB COAEPIKUT HEHTPAJIbHBIH aToM oo Co ?
27

Yucyo geiiTpoEOB | HMCJI0 3JIEKTPOHOB

Omeem:

B 6aanx omeemos N¢ 1 nepernecume moavko wucaa, 6e3 npobenoé u dpyzux 0ONOLHUMENbHbLX
CUMB008.

N, 1018
40
Ilag rpaduMK 3aBHCHMMOCTHM YKCJIa HEPACHABIIMXCH SAEp AN
HaTpus 2:Na OT BpemMeHH. UeMy paBeH NepHOJ IOJypac- 20
majia 3TOro U30TONa HATPUA? —
Omeem: Jer (roxa). 0 D) 4 t,=.neT

13



21. VYcraHOBUTE COOTBETCTBHE MEXKAY (PHM3MYECKMMHU BeJUYMHAMH U (POpMyJaMH, IO KOTOPDBIM HX
MOXKHO paccuuTaTth (v — uacrora ¢oTroHa, h — mocrosnHasa Ilnanka, p — umnyasc ¢oToHa).
K kaxpoil nmosunum nepBoro crojbua moadepuTe COOTBETCTBYIONIYIO HO3HIMIO U3 BTOPOTO
cronbna u samumuTe B Tabauny BhIOpaHHBIE HUGPHI IO COOTBETCTBYIOIIMMHU OyKBaMH.

OU3NYECKHUE BEJIMYUHEI POPMYVYJIbI
A) nn1uHa BOJIHBI GOTOHA 1) P
B) saeprusa ¢orona h
2) 2
p
3) hv
4) Y
) h

Omeem.:

22. Yemy paBHaA TeMIlepaTypa Ha YJIHUIE, €CJIHU IOTPEIIHOCTh M3MEPEHUA TeMIepaTyphbl paBHA HEeHe
JeJIleHus1 TepMomMeTpa?

120

40 140

Omeem: ( + ) °C.

B 6rank omeemos Ne 1 nepenecume moabvko wucaa, 6e3 npo6enos u opyzux 0OnoOIHUMENbHbLX
CUMB0208.

23. JIns mpoBeseHuA JaGopaTOpPHON PaGOTHI M0 OOHAPYKEHUIO 3aBHUCHMOCTH COIPOTHBIIEHHUA IIPO-
BOAHUKA OT €ro AuaMeTpa YYEeHHMKY BBHIJAJH 5 pasHBIX IPOBOAHUKOB, XapaKTEPHUCTHKH KOTO-
pHIX npuBefeHH B Tabiaune. Kakue ABa MpOBOJHMKA Y4YeHHMK MOJMKEH BeIOpaTh AJiA NpOBene-
HUA 9TOH jJabopaTopHOil pa6oThI?

Ne nposoanuka | JlimHa npoBogHuka | JImameTp NpOBOAHMKA Marepuan
1 5m 1,0 MM Craasb
2 1M 0,5 MM : Craap
3 2Mm 1,0 MM Meznb
4 1M 1,0 mm Crannb
5 1m 0,5 MM AmoMuHUi

3anumuTe B OTBET HOMepa BHIOpaHHBIX MPOBOAHHKOB.

Omeem: [j:!

14



24.

PaccMoTpuTe cxeMy CTPOEHHA COMpaibHOM aJakTUKH (BHABI MialIMsa u ¢ pebpa).

'}

BribepuTte d6a yTBEepKAEHUA, KOTOPHIE COOTBETCTBYIOT 3/IeMeHTaM, 0603HauYeHHRIM mudpamu 1-5.
1) IIndpa 1 — axpo l'anaxkrTuxu.

2) Iludpa 2 — cxonnenna 6eJbIX KapJaMKOB Ha Kpaio ['alakTHKH.

3) Ilndpa 3 — mIapoBbl€ CKOIJIEHWNA.

4) Ilndpa 4 — monoxkerune cos3pe3gua Tesern B CHHpAJILHOM PYKasBe.

5) Ilndpa 5 — guamerp lamaktuxku npumepro 10 000 cBeToOBHIX JeT.

Omeem: [:':l

Yactb 2

HecuTe B BJIAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOWEr0 3aAaHns, HaYMHaA C NepBoi KNeTouku. Kaxabii
CUMBON NULLIMTE B OTAENBbHON KNeTouke B COOTBETCTBUM C NnpuseAEHHbIMU B GnaHke obpa3suamMu. EauHuLb nameperus
GUN3NYECcKNX BENUYUH NUCaTb HE HYXHO.

OTBETOM K 3afaHusaM 25-27 aBnaeTCa Y4Cno. 3anuwiute 3TO YUCNO B None 0TBeTa B TEKCTE paboThl, a 3aTemM nepe-

25.

26.

27.

Cmemenne rpy3a IIPYXHHHOro MasaATHHKa MEHAETCA C TEY€HHEM BDPEMEHH II0 3aKOHY

x = Asin@t , Te mepuox T = 1 c. Yepe3 xakoe MHHHMAJILHOE BpeMs, HAUHMHAA C MOMEHTA

t = 0, moTeHIUaIbHASA SHEPruA MAasgATHUKA JOCTUTHET IIOJIOBHUHBI CBOEro MakcuMyMa?

Omeem: c.

B aByx uaeasbHBHIX KoJiebaTeJbHHIX KOHTYpaxX C OJAHMHAKOBOM HHIYKTHBHOCTBIO IIPOMCXOAAT
cBOOGOAHBIE BJIEKTPOMATHHUTHHIE KOJeOaHHA, IPHYEM IepHo] KoJjebaHu# B TEepBOM KOHTYpe
9-102% ¢, Bo BTopoM 3 + 1078 ¢. Bo CKOJBKO pas3 aMILIATYAHOEe 3HAUYEHME CHJIBI TOK& BO BTO-
poM KOHType CoJsibIie, 4eM B IEepPBOM, €CJIM MAKCHMAJbHBIN 3apdj KOHAEHCATOPOB B O0COHX -
cAy4YasaX OJAUHAKOB?

1

Omeem: B pa3(pasa).

Korpa Ha MeTa/sIMYecKyIO IUIACTHHY NajaeT 3JeKTPOMArHNTHOE M3JIydYeHHe C AJTUHOH BOJIHBI
A, MaKCHMaJIbHAA KMHETHYECKaA dHeprua (oT03/IeKTPOHOB paBHA 4,5 3B. Ecau miuHa BOIHB
najfamollero M3jydeHud paBHa 2\, TO MaKCHUMAaJIbHAf KHHETHYECKAA 3HEPrus (oTO3JIeKTPOHOB
paBHa 1 sB. Uemy paBHa pa6oTa BbIXO/a 3JIEKTPOHOB U3 MeTaJljia? '

Omeem: 3B.

60Tbi.

He 3abynbTe nepeHectu sce oteeThl B B/IAHK OTBETOB N2 1 B COOTBETCTBUM C MHCTPYKLMEN MO BLIMNOAHEHMIO pa-
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(28, 29 uT. 4.), a 3aTeM peLieHUe COOTBETCTBYIWEN 3aaaum. OTBeTH 3anUCbiBainTe YETKO U pa3bopumBo.

[\ns 3anuUcK OTBETOB Ha 3agaHus 28-32 ucnonbayite BJIAHK OTBETOB N2 2. 3anuimTe cHauyana Homep 3aaHus

28.

B uMIMHADHYECKOM COCYZe HOJ MOPIIHEM JJINTeIbHOe BpeMs HAXOAATCS BOAA W ee map. Ilop-
IIeHb HAYHWHAIOT BBHIABHUTAThL M3 COCYJa, IIPH 3TOM TeMIlepaTypa BOAbI M IIapa OCTAeTCA HEeM3-
menHOH. Kak OyfeT MEHATHCA OpH 3TOM Macca KHAKOCTH B cocyae? OTBeT MOACHUTE, YKa3aB,
KaKue @usudyecKye 3aKOHOMEPHOCTH BRI MCIOJIb30BAJH AJIA O0'bACHEHMUA.

TOpbIX HEOOXOAMMO M AOCTAaTOYHO ONA PELUeHUs 3ajausu, a Takke matemartudeckue npeobpas3osaHus, PacHETLI
C YUCNIEHHBIM OTBETOM W, NPU HEOBXOAMMOCTWN, PUCYHOK, NOACHAIOLWLUIA peLleHue.

MonHoe npaBunbHOE pelleHne Kaxaon 13 3agay4 29-32 A0MKHO COAepXaTb 3aKOHbl U QOPMYIbl, NPUMEHEHUE KO-~

29.

30.

31.

32.

Manenbkuil mapuk mMaccoii m = 0,3 Kr mojBellleH Ha JETKOH He-
pacTaXuMoi HuUTH aAjauHOM [ = 0,9 M, KoTOpas pa3phIBaeTcA IpH
cuie Hatsxxenusa Ty = 6 H. Illapuk oTBeA€H OT MOJIOMKEHUSA PaB- !

I

m |

HOBeCHA (OHO MOKAa3aHO HA pPHCYHKe HYHKTUPOM) M OTHYIIEH. |

Koraa miapukK NpOXOAUT IIOJIOKEHHWE paBHOBECHs, HHUTH OOpLIBa- I

eTcd, M MIAPDHK TYT e abCoJIIOTHO Heympyro CTAJKHBAEeTCHA C |
6pyckom maccoit M = 1,5 Kr, JeKaluM HEMOABHM)KHO Ha IJIaj- N M

A,

KO TOPM3OHTAJIPHON IOBEPXHOCTH CTojJa. KakoBa CKODPOCTL u 7777777777777 /7777777
6pycka nocjye yzapa? CuuraTh, 4To 6PYCOK MOcCJe yaapa ABUMKET-
CA MOCTYMAaTEeJbHO.

Cocyn o6bémom 10 1 comepKUT cMech BOJOPOJA U reausa obieil maccoit 2 r mpu TeMIepaTrype
27 °C u paBaernn 200 klla. KakoBo oTHOIIIEHHE MacChl BOJOPOAA K MacCe reusa B cMecH?

IIpoTroH BieTaeT B 3JIEKTPHYECKOE IOJI€ KOHAEHCATOpPA MapalIeJIbHO €ro IJIACTMHAM B TOYKe,
HaxoAdAImelica mocepeauHe MeXKAYy €ro IJIaCTUHAMH (CM. PHCYHOK). MMHHUMAJIbHASA CKOPOCTH U,
C KOTOPOHI NPOTOH AOJIYKEH BJIETETh B KOHIAEHCATOP, YTOOBI 3aTeM BBLIETETHL M3 HEro, paBHa
350 kM/c. JlnuHa nmIacTMH KOHAEHcCATOpa 5 CM, HAOPAMKEHHOCTDL 3JEKTPHUYECKOrO IIOJA KOH-
nencaropa 5200 B/M. KakoBo paccrosaunme mexny IactuHamu KoHgeHcatopa? Ilose BHyTpHM
KOHJIeHCATOPa CYUTATH OAHOPOAHBIM, CHJIOM TAXKECTH NpeHeOpeub.

L+ + + + + |

®
Y

I'nmaBHas onTuyeckasi OCb TOHKOM coOuparoiieil JUH3HE ¢ GOKYCHBIM paccToanueM F = 20 cm u
TOYEYHBIH HMCTOYHHUK CBeTa S HaXOAATCA B IJIOCKOCTH pucyHKa. Touka S HaXxomZUTCA Ha pac-
croaEuu b = 70 CM OT IJIOCKOCTH JIMH3HI U Ha pacCcToAHUU H =
5 cM OT eé TIJIaBHOH OIITHYeCKOH ocu. B JeBoil ¢doxanpHOMI S P Nunza
IJIOCKOCTH JIMH3BI JIEKUT TOHKHH HENpo3pauyHbI 3KpaH ¢ Ma-

JBIM OTBepCTHEM A, HaXOOAIIUMCS B ILUIOCKOCTH PHCYHKa Ha HT
paccToaHMM A = 4 cM OT rJIaBHOM ONTHYeCKOMH ocu JuH3E. Ha b b
KaKOM PAacCCTOSHHUU X OT IUIOCKOCTH JIMHB3HI Jy4Y SA OT TOYEUYHO-

ro UCTOYHHMKA, MPOHAA Yepe3 OTBEpPCTHE B dKpaHe U JHUH3Y, IIe- A
pecedeT e€ ryaBHYIO OINTH4YeCcKyi0 och? udpakmueil cBera mpe- A
HebOpeus. IlocTpoiiTe pUCYHOK, NOKA3bIBAIOIMIMI XOJ Jiyya depes3 JKpaH
JIUH3Y.
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BAPUAHT 2

Yactb 1

Te OTBET B NoJsie OTBETA B TEKCTe paboThl, a 3ateM nepeHecute B BJIAHK OTBETOB N2 1 cnpasa OoT HOMepa COOTBETCT-
BYIOLLIErO 3a0aHUs, HA4MHAA C NEePBOMA KNETouYKK. Kaxabii CUMBON NULLMTE B OTAENbHOM KNETO4YKE B COOTBETCTBUU C NPU-
BeAEHHbIMK B GnaHke ob6pasuamn. EamHnupl nuamepeHnsa pusnyecknx BENMHMH NNCaTb HE HYXHO.

OTBeTamu K 3apaHnam 1-24 asnaioTca undpa, CNOBO, YNCO UK NOCNeA0BaTENbHOCTL LUP unu Yucen. 3anvm-

1.

Ha pucyHKe nmpuBeiéH rpaduK 3aBUCHMOCTH KOODAHHATHI TeJAa OT BPEMEHH IPH NPAMOJIUHEH-
HOM JBHKeHUH TeJsa 1o ocu Ox. Yemy paBHa v, IPOEKIMA CKOPOCTH Tejaa Ha ock Ox?

x, M
10

20 Lc

-10

Omeem: M/cC.

Ilpu ucciegoBaHMM 3aBUCHMOCTH CHJBLI TPEHUS CKOJbXKeHus F., mepeBaHHOro 6pycka mo ro-
PU30HTAJILHON ITOBEPXHOCTH CTOJIA OT Macchl m 6pycka mojydeH rpadHK, IpeACTaBJeHHBIH Ha
pucyHKe. Yemy paBeH KO3(h(PHUIUEHT TPEHUA B 9TOM HCCJIEZOBAHUU?

F., H4
0,8
/I
0,4 //
/|

0 0,1 0,2 0,3m,xkr

Omeem: .

IITapux Ha AIUHHON JIETKOH HEPACTAXKMMOM HHUTH coBepilaeT KosebaHusa. MakcuMaJbHaAfA MO-
TeHIUAaTbHAS 9HeprudA LlapvKa B IOJIe TAMKECTH, €CJIN CUYUTATh €€ PABHOH HYJIIO B IOJIOXKEHUU
paBHOBecud, paBHa 0,8 [[»x. MakcuMaJbHaA CKOPOCTh ILIapMKa B Iporecce KojebaHuii paBHA
2 m/c. KakoBa macca mapuka? ConpoTHBJIeHHEM BO3AyXa MpeHeOpeds.

Omeem: KT.

IIpy:xkuHHBII MaATHHAK COBEpIIAeT HesaTyxammue KoJjebanuma ¢ nmepuogom 0,5 c. B MomeHT
BpemeHN ¢t = ( OTKJIOHEHHE TIpy3a MAasATHHKA OT MOJIOXKEHHA PABHOBECHUS MAKCHMAJbLHO.
CKOJBKO pa3 KHMHETHYeCKas SHEepPrus MasTHUKA NOCTUIHET CBOEr0o MAaKCHMAaJbHOI'O 3HA4YEHHUHA
K MOMEHTY BpeMeHH 2 c?

Omeem: pas (pasa).
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5.

He6osbmoii cBUHIOBBIE 6pycok Maccoit m; = 100 r mOKOMTCA Ha IJIAAKONM IOPU3OHTAIBHOM
noBepxHocTH. Ha Hero HaneTaeT MJIACTHUJIHMHOBBIM MIADHK Maccoil my = 200 r, CKONb3sAIMI IO
IIOBEPXHOCTH CO CKOPOCTHIO 3 M/c. B peayibraTe Tejia CAMIIAIOTCA M ABMXKYTCA KaK efUHOE
neyioe. Boibepute d6éa BepHBIX YTBEPKAEHUA O PE3YJLTATAX 3TOTO OIBITA.

1) CxopocTb Ten mocje coyZapeHus paBHa 2 M/cC.

2) Kunernueckas sHeprus CBHHIIOBOTO Opycka mocie coymapeHus pasua 0,1 IIx.
3) O6masa KMHETUYeCKas d9HEPrus CHUCTEeMBI TeJl «OpYCOK-+IIapuK» He M3MEHMJIACh.
4) B pesyJbTraTe coyJapeHHuA BBIAEJIHAJIOCH KOJHYECTBO TEIJIOTHI, paBHOe 0,3 k.
5) Umnyasc HajeTamwllero nmiapuka usMenmicsa Ha 0,5 Kr - m/c.

Omeem: [:l:l

Ha moBepXHOCTH BOABI IJIaBaeT HepeBAHHBIA Opycok. Kax maMeHATCs Macca BHITECHEHHOH BO-
OBl B OeHcTByOlas Ha OPYcOK cmaa ApxmMmena, ecJU ero 3aMeHUTH ODYCKOM TOMl Ke IJIOTHO-
CTH ¥ TOH K€ MacChl, HO MEHbIIEeHA BHICOTHI?

Jla KasKAOM BeJIMYMHBI ONIPEeAeJINTE COOTBETCTBYIOIINM XapaKTep U3MeHeHHA:

1) yBeauuurcs

2) YMEHBIIUTCA

3) He M3MeHUTCHA

3anumnTte B Tabjuily BeIOpaHHBIEe HUGDHI AJd KaXKAOH ¢dusndecKoil BesuuuHsl. Il{udpsr B oT-
BE€TE€ MOTYT IIOBTOPATBLCSH.

Macca BBITeCHEHHOI BOXBI Cuira Apxumena

Ha pucymke nokasaH rpaduK 3aBHCHMOCTH KOOPAWHATHI X TeJja, X
IBMIKYIEerocsi BIoab ocu Ox, oT BpeMeHH ¢ (mapa6osa). 'pabuxku A u
B npexacraBaAoT co60i 3aBUCMMOCTH (DH3HYECKUX BEJHUYUH, XapaKTe-
PHU3YIOIINX ABUKEHUE 3TOro Tejia, OT BpeMEeHHU t. YCTaHOBUTE COOTBET-
CTBHE MeXJY rpadukamMu n GU3NUYECKUMH BeJUYMHAMH, 3aBUCHMOCTH

T
Yy

KOTOPHIX OT BPEMEHU 3TH rpadHUKU MOTYT IIPEACTABIATD. 0 E 1
K xaspmoii mosuium mepBOro croJbdna mnoadbepuTe COOTBETCTBYIOIIYIO |
MO3HUIIMI0 U3 BTOPOrO CTOJ6IA X 3amMINNUTe B TabJIuLly BHIGpaHHBIE
IUGPEI I0J COOTBETCTBYIOIIMMH OYKBaMH.
TPA®UKHA OUN3NYECKUE BEJINYMNHEBI
A) 1) mpoeknus uMnyJbca Tejaa Ha ocb Ox
2) MoAyJb CKOPOCTH TeJja
3) mpoekius yCKOpeHHA Tejia Ha ock Ox
0 't 7 4) KUHeTUUYECKAas SHEPrus TeJja
B) |
0 t
A B
Omeem:
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8.

10.

11.

12.

Ha pucyHKe u300pa)keHO M3MeHeHHWe COCTOSHHMA IOCTOAHHOM MacChl PaspeXXeHHOro aproHa. Tem-
meparypa rasa B coctosauu 1 pasaa 27 °C. Kakas Temmeparypa COOTBETCTBYET COCTOAHMIO 27

, 104 I1a |
3 $2
L 4
1 1
0 1 4V, M

Omeem: K.

OTHOCUTeIbHAS BJIAXXKHOCTH BO3AYXa B COCY/e, 3aKPHITOM IopurHeM, paBHa 30% . Kakoit 6yzner
OTHOCHUTEJIbHAS BJIAXKHOCTh, €CJH IepeMelleHHueM NOpPImHA 00BEM cocyAa NpH HEeU3MEeHHOH
TeMIOepaType YMeHBLIIUTH B 3 pasa?

Omeem: %.

DA
3
”
Yemy paBHa pabota, coBepileHHaAA 2 MOJb HAEaJbLHOIO rasa B IIpolec- e : -
' A A
ce 1-2-3—-4, noxka3aHHOM Ha PHCYHKE, €CJIH B COCTOAHHMH 1 JaBieHHE 4 ----- Yo
pasHo 80 klIla, a o6sem 1 n? e 3
H H -
»
Omeem: IIox. 0 Vv

IIpu u3yyeHUHM OPOIECCOB, IPOUCXOAAINIMX C ra30M, YUYEHUK 3aHEC B TAOIUILy DPe3yJbTaThl H3-
MepeHHs TeMIepaTyphl M AaBJE€HHUA OJHOrO M TOTO YK€ KOJHUYeCTBa ra3a B Pa3jiUdYHBIX DaBHO-
BECHBIX cocToAHMAX. Kakme aBa M3 yTBep:KAeHU, NPUBEJEHHBIX HHXKE, COOTBETCTBYIOT pe-
3yJapTaTaM 3THUX onblToB? I'as cuMTaTh HAEATHHEIM.

Ne ommITa 1 2 3 4 5 6 7
p, klla 100 90 75 50 55 75 100
t, °C 27 27 27 27 57 177 327 °

1) O6bém rasa B cocrosHuM 4 B 1,5 pasza Gosbine o6béMa rasa B COCTOSHHUH 3.

2) B onmitax 1 u 7 06'b€M rasa OQUHAKOBBIIA.

3) BHyTpeHHAs oHeprusa rasa B ONLITe 2 paBHA BHYTPEeHHell 3Hepruu rasa B onbiTe 1.

4) TIpu mepexofe OT COCTOAHMUA 6 K COCTOAHHUIO 7 ra3 OoTAaBaJ TeILIO.

5) Ilpu mepexofie OT COCTOAHMSA 4 K COCTOSHHUIO 5 BHEIIHWE CHJIBI COBepmiajau paboTy mo cika-
THIO T'asa.

Omeem: I:l: )

B nuauHApe moj MOpPIIHEM HAaXOAUTCA TBEPAoe BellecTBO. IlMauHAD
IOMECTHJIA B PACKaJIEHHYIO Ileyb. Ha pHcyHKe IOKas3aH rpauk Hus3-
MeHeHNns Temmoepatyphl T BellecTBa IO Mepe IOTJIOIIEHUA UM KOJIU-
yecTBa TeIlIoTH Q. Kakue yyacTku rpadmka COOTBeTCTBYIOT Harpe-
BaHMIO BEMIECTBA B ra3000pa3HOM COCTOSIHMH M KHIIEHHIO KUIKOCTH?
YcTaHOBHTE COOTBETCTBHE MEXKJY TEIJIOBHIMH IIPOIleCCAMH M y4acT-
KaMH rpajguka.

K xaxJgoil mo3sMmuu IIepPBOro CTOJIOIA MOAOEPHTE COOTBETCTBYIOIYIO IIOSHIIHIO K3 BTOPOTO
crosbiia 1 3anumuTe B Ta6auny BeIOpaHHBIE MUGPHI [10]] COOTBETCTBYIOMIUMY OYKBaMu.
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13.

14.

15.

16.

TEITJIOBBIE ITPOITECCHI

A) HarpeBaHUe BellleCTBa B radzo00pa3HOM COCTOSHUU 11
B) kunexmne »XHUIKOCTH 2) 2
3) 3
4) 4

Omeem:

Ha pucyHKe u306paEéH IMPOBOJIOYHEIM BUTOK, II0 KOTOPOMY TEUET 3JIeKTpHUUe-
CKHMH TOK B HaIlpaBJIeHUH, YKa3aHHOM CTPeJKOH. BHTOK pacmojyiokeH B ILJIOC-
KocTH ueprexa. Kak HampaBieH (énpaeo, é1e6o, 6éepx, 6Hu3, Kk Habrroda-
menio, om Hab6Gawdamensa) B IEHTPE BHUTKA BEKTOP HHAYKIHUH MArHUTHOI'O
[OJIsl, CO3AAHHOTO TOKOM, IPOTEKAIOMHUM IO BUTKY? OTBET 3almHIIXTE CJIOBOM

YYACTKH I'PAPHUEKA

(c1oBaMm).
Omeem: .

I,Ad
Ha rpaduke mnokasaHa 3aBHCHMOCTL CHJIBI TOKa B 4 /
NpOBOAHUKe OT BpeMeHH. OmnpenenauTte 3apAn, IpoO-
meamuil yepe3 HPOBOAHHK 3a At = 60 c ¢ MomeHTa 2
HayaJia OTCYETa BpEMEHH.

0 20

Omesem: Ka.

B HexoTOpOIT 00J1aCTH IIPOCTPAHCTBa CO3JAHO OOJHOPOAHOE MArHUTHOE
nose (cM. pucyHOK). KBazpaTHasa MeTajJIMUyeCKadA paMKa JBHUXKETCH
Yepe3 IPaHMIly ITOM OGJACTH C IOCTOSHHOM CKOpPOCTBHIO U, HAIpasB-
JICHHOHM BJOJIb IUIOCKOCTH DaMKH H IIepHEeHAUKYJIAPHO BEKTODY Mar-

HUTHOIH MHAYKIuH B. DJC MHAYKINUM, reHepUpyeMas IIPH 5TOM B
pamKe, paBHa & = 6 MB. Kakoii craner 3/IC, ecain pamka 6yaeT ABH-

-

v
raTbCa CO CKOPOCTBHIO 1 ?

Omeem: MB.

KonaeHcaTop NOAKJIIOUEH K HCTOYHHKY TOKA IOCJENOBATEJbHO C PE3H-
cropom R = 30 kOm (cMm. puc.). B momeHT Bpemenu ¢t = 0 KJiou 3a-
MBIKaIOT. B 3TOT MOMEHT KOHAEHCATOp IIOJHOCTBHIO paspsaxeH. Pe3yJb-
TaThbl U3MEPEHHUH CHUJBbI TOKa B IIeIIH, BBLIMOJHEHHBLIX C TOYHOCTBIO *1
MKA, OpeAcTaByieHBI B Tabuune. BHyTpeHHHM COOpPOTHBIEHHEM HC-
TOYHHKA TOKa IpeHeOpeub.

40

O]

./

® O|©
d

t, c 0 1 2 3 4 5 6

I, mxA | 200 | 80 20 10 3 1 0

d

®
®
ORO;
%

Bri6epuTe d6a BepHBIX YTBEPKICHHSA O Impolleccax, HAOJIIOZaeMbIX B OIIBITE.

1) Tox uepes pe3ucTop B mpoiecce HAOIIOAeHNA YBeJIUUYUBaAETCA.

2) Yepes 6 c mociie 3aMBIKaHUA KJIOYa KOHAEHCATOD MOJHOCTBHIO 3apAAUJICAH.

3) HanpsakeHue Ha KOHJeHcCaTOpe B MOMEHT BpeMeHH 6 ¢ paBHO 6 B.

4) B mMoMeHT BpeMeHH { = 4 ¢ HanpsKeHHe Ha pesuctope pasHo 0,3 B.

5) B momeHT BpemeHH { = 3 ¢ HaIpsiXKeHHe Ha KOHJeHcaTope paBHO 4,2 B.

Omeaem: l:l:’
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17.

18.

19.

Y4acTOK €M COCTOMT M3 ABYX IIOCJIE€NOBATEJIbHO COETMHEHHBIX OUJIWHIPHMYECKHUX IPOBONHHU-
KOB, COIIPOTHBJIEHHNE IIEPBOr0 M3 KOTOPHIX paBHO R, a BToporo 2R. Kak usmeHuTcsa obiee co-
IIPOTHBJIEHUE 3TOr0 y4acTKa H TEIJIOBas MOIIHOCTH, BbIZEJIsIeMas Ha IIepBOM IIPOBOJHUKeE, €C-
JU YAeJBbHOE COIPOTHBJIEHHEe W ILJIOINAAL IIONEPEYHOr0 Ce4eHUsA [epBOro IIPOBOAHHUKA
YBEJIMYUTH BABOE, a IJIMHY IIEPBOrO IPOBOJAHMKA M HAIPS KEeHVE Ha KOHIAX y4aCTKa OCTABUTH
Oe3 nusmeHeHua?

JJIs Ka)xaoi BeJIMYMHBI ONIPEIeJINTe COOTBETCTBYIOHMINN XapaKTep U3MEHEHUS:

1) yBesnyurcs

2) yMeHbOIHUTCA

3) He U3MEHUTCH

3anumure B Tabuuity BeIOpaHHbIe TUMDPHI A1A Kaxaoi dusudecKoil BeauduHbl. Iludps! B oT-
Be€Te MOTYT IIOBTOPATHCA.

OO6111ee COITPOTHBJICHHE TemnsoBas MOIIIHOCTD
y4acTKa Henu Ha MepPBOM IPOBOJHUKE

MeaHBIM IIPOBOAHUK C COIPOTHBJIEHMEM R COTHYJIM TaK, YTO IOJYYUJICH 3aMKHYTBI KOHTYP,
uMeoumii GpopMy KBaapara miomaasi S. KoHTyp momMecTwysu B MarHUTHOe IIOJIe, BEKTOP
MAarHNTHOM HMHAYKIHH KOTOPOrO HAIpaBjieH MEePIeHAUKYJIAPHO IJIOCKOCTH KOHTypa. MarHur-
HOe II0JIe PAaBHOMEPHO y6bIBaeT OT BeauuuHBI By 70 0 3a Bpema t. Uemy paBHbl IJIC MHIYK-
MM, BOSHUKAIOMEH IpU 3TOM B KOHType, ¥ IPOTEKIINH yepe3 Hero 3apsan?

YcTaHOBHUTE COOTBETCTBHE MEXKAY (DU3MYECKMMU BeJIMYMHAMH U QOPMYJIaMH, 10 KOTOPBIM HX
MOXKHO PACCUMTATH.

K kaxpoil mo3uumum IepBOoro crojbia mnog0epuTe COOTBETCTBYIONIYIO MHO3HIMI0O M3 BTOPOTO
crosibna u sanuinure B Tabauiy BuiOpaHHbIe HUMPHI N0 CooTBeTcTByommHMH OykBamu. Co-
IIPOTUBJIEHNEM KOHTypa IIpeHeOpeub.

OU3NYECKHUE BEJIMYUHEI DdOPMYVYJIbI
A) 3IC uaayKOINHN 1) 2B,S
B) sapsax, oporeKmuii yepe3 KOHTYP R
2) B,S
R
3) ByS t
R
4 B,S

i

Omeem:

Yemy paBHBI MACCOBOE€ YHCJIO M YHCJIO IMPOTOHOB AApa X B peaKOuH 2;; Am + ;He —->X+2,n?

MaccoBoe uncio YucJ0 IpOTOHOB

Omaeem:

B 6aank omeemos N¢ 1 nepenecume moavko wucaa, 6e3 npobenoé u Opyzux JOnOLHUMENbHBLY
CUMB0L08.
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20.

21.

22,

23.

Ilepuoz monypacmaza HEKOTOPOrO PaJMOAKTHBHOIO M3oToma ifoza cocrasisgeT 8 cyrok. Ompe-
JleJINTe IIPOMEXYTOK BpPEeMeHU, B TeUeHHe KOTOPOro M3HAYaJbHO 0OJIbIlIOe UHMCJIO sAgep 3TOro
u3orona ymeHbmutca B 16 pas.

Omseem: 3a CyT.

B onwiTax mo ¢orosaddeKTy BaAJM IIACTHHY M3 MeTayia ¢ paboroii Beixoma 3,0 3B u cramm
ocsemath eé cseroM yacroroil 9-10' I'm. BaremM MHTEHCHMBHOCTb majalolieil Ha IJIACTHHY CBe-
TOBOI1 BOJIHBI yBeJWYHMJM B 2 pasa, OCTABUB HEM3MeHHOH eé uyacrory. Kax mamensarcs npn
3TOM MaKCHMaJIbHafg CKOPOCTH (POTO3JIEKTPOHOB M MX KOJUYECTBO?

s ka0 BeJIMYUHBI OIIPEeAEINTEe COOTBETCTBYIOIINI XapaKTep U3MeHeHUs:

1) yBemuuuTcA

2) yMeHBIIUTCH

3) He U3BMEHHTCA

3anuninre B Tabauily BeIOpaHHBIE MUMPHI IS KaKI0H (pusnueckoil Beanunubl. [{udpsl B oT-
BETE€ MOTYT MOBTOPATHCSH.

MaxkcumasabpHas CKOPOCTB

KosnnuecTBo h0T0O3/IeKTPOHOB
$OTO3JIEKTPOHOB

‘Iemy DABHO HaNDAXKEeHHe, KOTOopoe IMOKa3biBaeT BOJBTMETP, €CJIHM IIOI'PEINHOCTE HM3MepeHUudA
HaIIpAMXEeHHWUs paBHA IIOJIOBHHE LEeHbl HeJIeHHUA BOJILTMeTpa?

Omeem: ( + ) B.

B 6aanx omeemos Né 1 nepenecume monvko wucaa, 6e3 npobenog u dpyzux 0OnoOIHUMENLbHbLY
CUMB0JL06.

Heobxonumo cobpaTh 3KCIEPHMEHTAJIBLHYI0 YCTAHOBKY, C IIOMOIIBI0 KOTOPOM MOMKHO OIpefe-
JIUTh ONTHYECKYIO CHJIY JMH3BI. [JIA 3TOrO MIKOJHLHUK B3sJ JIMH3Y U HeOOJIBIIYIO JAMIIOYKY.
Kakwne nBa npeaMera U3 IPUBEJEHHOrO HUKE NepedyHs o0OpyLoBaHUA HEOOXOAMMO HOIOJIHH-
TEJbHO MCIOJIb30BATH AJIsS IPOBEJEHUS 3TOr0 IKCIepUMeHTa?

1) npusma

2) 3KpaH

3) cekyHIOMep

4) nuHeilka

5) audpaxkMOHHAA pelleTKa

B oTBeT 3anmnuinTe HOMepPa BLIOPAHHEIX IIPEIMETOB.

Omeem: I:I:I
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24, PaccmoTrpure TaOaUIly, COZEPIKAIYI0 XapaKTEePDHCTHKHM HEKOTOPHIX CHyTHHKOB ItaHer Coi-
HEYHOM CHCTEMHEI.

HasBauue | Pagmyc cnyt- | Paguyc op6utsl, | Cpegusas mior- |Bropas kocmuueckas| ILnanera
CIIYyTHHKA HHKa, KM TBIC. KM HOCTb, I'/ cm® CKOPOCTb, M/C
JlyHna 1737 384,4 3,35 2038 3emisa
doboc ~12 9,38 2,20 11 Mapc
Ho 1815 422,6 3,57 2560 Onurep
Espona 1569 670,9 2,97 2040 Onurep
Kanaucro 2400 1883 1,86 2420 Onurep
Turan 2575 1221,9 1,88 2640 CarypH
Ob6epon 761 587,0 1,560 770 VYpau
Tpuron 1350 355,0 2,08 1450 Henryn

BriGepure d6a yTBepKACHHA, KOTOPble COOTBETCTBYIOT XapaKTepPHUCTHKAaM ILJIaHeT.

1) Macca JIysr 6oabme Maccer Ho.

2) YckopeHue cBOGOAHOro najgeHusa Ha TpuroHe mpuMepHO paBHO 0,79 M/c.

3) Cuna npurskenus Mo k IOnurepy Gosabime, yeM cujia NPUTSAKEHUA EBponkI.

4) TlepBasa KocMuueckKasi CKOpocTs s @oboca cocrasisger npumepHo 0,08 km/c.

5) Ilepuog o6pamenns Kannucro mennine mepuona obpaimienus Esponsl Bokpyr HOnurepa.

Omeem: [:D

Yactb 2

OTBETOM K 3apaHusaM 25-27 aBnseTCA YUCno. 3anmMwmTte 3TO YUCANO B NONe OTBETA B TeKCTe paboThl, a 3aTem nepe-
HecuTe B BJJAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOLUErO 3a4aHUA, Ha4uHas C NepBON KNeToukn. Kaxapin
CUMBON NULLWTE B OTAENbHOW KIETOYKE B COOTBETCTBUM C NpMBEAEHHBIMW B BnaHke obpa3uamu. EaMHULLI n3MepeHust
OUBUHECKUX BEMTNHUH NMUCATL HE HYXHO.

25. Msau OGpoineH BepTHKAaJBLHO BBEPX C HadasbHOM ckopocTbio 20 M/c. UeMy paBHO mepemenieHue
MAdYa 3a 3 ¢, caurada OT MoMeHTa 6pocka? ConmpoTuBIEHHEM BO3JyXa IpeHeOpeYb.

Omeem: M.

26. B KajopumeTpe HaxXOAATCA B TeILIOBOoM paBHoBecuH 50 r Bogwl m 5 r Jpaa. Kakoit mosxHa
ObITh MHUHMMAaJIBHasg Macca 0oJiTa, MMeEHIero yaeabHyl0 TemuioéMKocTh 000 Ik/(kr - K) n
remuepatypy 339 K, urobnl mocJyie omyCcKaHHA ero B KaJopuMeTp Bech Jéx pactraan? Temo-
BBIMM OTE€PAMH IIpeHeOpeys. :

Omeem: : T.

27. TIpeaMer HaxOAWUTCA HA PAacCTOAHMM d = 5 CM OT TOHKOH cobupaloleil JIMH3b ¢ (GOKYCHBIM
paccrosiauem F = 4 cm. Onpegenure yBeJudyeHNe IIpeagMeTa, JaBaeMoe JIMH3O0M.

Omeaem.:

He 3abyapTe neperecTu sce oteeThl B BJITAHK OTBETOB N2 1 B COOTBETCTBUM C MHCTPYKLMEN NO BLINONHEHUIO pa-
60ThI. -

[ns 3anucu oTBETOB Ha 3aaaHusa 28-32 ucnons3yitte BJAHK OTBETOB N2 2. 3anuwuTte cHayana HoMep 3aaaHust
(28,29 1 T. 4.), a 3aTem pelueHue cooTBeTCTBYIOLWEN 3anayn. OTBETLI 3anNnCbiBaiTe YETKO U pa3bopumeo.
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28.

Ha opHy u3 AByX OJM3KO paCNOJIOMKEHHBIX M'OPU3OHTAJIBHBIX METAJIMYECKHUX IJIACTHH, YKpem-
JIEHHBIX HA M30JHUDYIOIINX IIOACTABKAX, IMOJIOMUJIH METAJUINYECKHUH ImapukK (CM. PHUCYHOK).
Korpa miacTUHBI OJCOEAMHMIN K KJI€MMaM BBICOKOBOJIBTHOTO BHIIIDAMMUTENIA, NOJAB Ha HUX
3apsaAbl Pa3HBIX 3HAKOB, IIAPUK NPUMIEN B ABukeHHe. Onupasich Ha 3aKOHBI 3JE€KTPOCTATHKHU
U MeXaHUKM, ONHUIINTE U O0bSACHUTE ABHUXKEHHEe IIapHKa.

+

TOPbIX HEOOX0AMMO W [OCTaTONHO ANA PelleHVs 334a4n, a Takke MaTtemaTuyeckue npeobpasosaHWA, PacyéThl
C YUCNEHHBIM OTBETOM U, NPX HEOOXOAMMOCTH, PUCYHOK, NOACHAIOLMIA PELLEHNE.

MonHoe npasunbHOE pelleHne Kaxaon ua 3aaay 29-32 AoNXHO COoepxaTtb 3aKOHb! U POPMYNbI, NPUMEHeHne Ko-

29.

30.

31.

32.

Heb6oabmioit Ky6UMK Maccoit m = 1 Kr HauMHAaeT COCKAaJb3bIBAaTh C BHICOTHI H = 3 M o riagkon
ropke, nepexoisAmei B MEPTBYIO neT/io (CM. pucyHok). OnpegenuTte paguyc nerau R, eciu Ha
BeIcOTe B = 2,5 M OT HM’KHEH TOYKHM NeTJIM KyOMK JaBUT Ha e€é cTeHKY ¢ cuyoi F = 2,5 H.
CrenaiiTe pUCYHOK C YKA3aHHEM CHJI, MOSCHAIONINI pellleHne.

[IUK/J TEenJoBOM MalIMHBI, PaGoYMM BelIECTBOM KOTOPOM ABJIAETCA V MOJb HM/EAJbHOTO ORHO-
ATOMHOTO T'asa, COCTOMT M3 M30TEPMHYECKOr0 DaCIlMpPEHHsi, M30XOPHOI0 OXJIAXKAeHUus u ajguaba-
TUYECKOro CIKATHA. B M30X0pHOM IIpoliecce TemmepaTypa rasza noumxkaercsa Ha AT, a KIIJI Teruro-
BOM MaIllMHEI paBeH 1. Onpezaenute paboTy, COBEPIIEHHYIO Ia30M B M30TEPMHUUYECKOM IIpoLiecce.

B cxeme, u300pa)kéHHOM Ha PHCYHKe, CONPOTHBJEHHMs pe3uctopoB R; = 4 Om, R; = 6 Owm,
R; = 6 Om, R, = 9 OmM, DJIC Gatapeu & =20 B, eé BHyTpeHHee conpoTuBienue r = 2 Om. Omn-

penesnTe MOLIHOCTH, BBIAEJAEMYIO Ha PEe3UCTOpE R3.

E,7)
|l

H {1
R, Rs

S o
R, "Ry

B OTKpPBITHIH KOHTelHep 06béMoM 80 MJ mOMeCTHJIM M30TON MOJIOHuA-210 2;2Po. 3aTeM KOH-

TeiiHep repMETHYHO 3aKPbLIM. V30TON MOJIOHUA PajUOaKTUBEH M IpeTepleBaeT ajbda-pacnan
¢ mepuoIOM HoJypacmaza npumepHo 140 gHeil, nmpespamasck B CTaGUIBHBIA M30TOI CBHHIIA.
Yepes 5 Hemesb JaBjeHNe BHYTPH KOHTeliHepa cocraBwio 1,3 - 10° Ila. Kakyio maccy moJo-
HHUs MePBOHAUAILHO [IOMECTHUJH B KoHTeitHep? TeMmepaTypa BHYTPH KOHTEHHEpa MOALEPIH-
BaeTcA MOCTOAHHOM u paBHa 45 °C, atmocdepHOe JaBJIeHHE DABHO 10° Ila.

24



BAPUAHT 3

YacTtb 1

OteeTtaMu k 3aaaHuam 1-24 sBasiioTcs umdpa, CNOoBO, YUCAO UK NOCNEA0BATENbHOCTE LMGP Mnu ymcen. 3anuwim-

Te OTBET B rNone otseTa B TekcTe paboTui, a 3ateM nepeHecuTe B BIAHK OTBETOB N2 1 cnpasa oT HOMepa CooTBeTCT-
BYIOLLLEI0 3a4aHUs, Ha4nHaA C Nepson KNeTouku. Kaxabii CUMBON NUWNTE B OTAENLHOM KJIeTOYKe B COOTBETCTBUN C Npun-
BeAEHHbIMK B GnaHke obpa3uamu. EguHMUB n3aMepeHns GU3NIeckux BENNYUH NUCATb HE HYXHO.

1.

Ha rpaduxe npuBeieHa 3aBUCHMOCTL IIPOEKIMHM CKOPOCTH TeJa OT BPEMEHM NIPHU NPAMOJIH-
HEeHHOM JABMKEHHH 10 ocu x. OnpefieinTe IPOEKIHMIO YCKOPEHUSA TeJa Ha 3Ty OChb.

v, M/c
1 2 3 4 5
0
i, C
-15 A
-30 ///
Omeem: M/c.

Bo ckosbko pas macca IOnutepa Gosbiie macchl 3eMJM, ecaM cujla NpUTAKeHuna IOmurepa K
Conany B 11,8 pas Gosbmre, yeM cuya npuraxeHua 3eman K COJHILy, a pacCTOAHHE MEKIY
IOnurepom u Cosnnem B 5,2 pas Gosabiie, yem paccroauue mexay Couannmem u 3emnéin? Cum-
TaThb, YTO OOe MJIaHeThl ABUKYTCS BOKPYT CoJIHIA IO OKPYKHOCTH. OTBET OKPYTJIUTE [0 IEJIhIX.

Omeem: 6osbllle B pas (pasa).

CHapsap BplIeTaeT U3 CTBOJIA IIYIIKH, 3aKPEIUIEHHON Ha JKeJIe3HOJOPOKHOM miaTdopme, BAOJL

c

U, “
peabcoB nox yriaom 60° k ropmsonty. Kakum 6GygeT oTHOIIeHHME —% CKOpocTell cHapsaga u
v

o

IIJIaT(l)OpMIxI, C KOTOpBIMH OHH CTaHyT ABHUIraTbCdA IIOCJIe BBICTPEJIa, €CJIM OTHOIIeHHuEe MaccC

m
maaTdopMel ¢ IYIIKOH U CHapaaa pasuo —= = 10007
mc

Omeem: .

Ha pucynxe nm3obpakeHbI CHJIbI, AEHCTBYIOIHE HAa OTHOPOAHYIO AOCKY, IIPUCJIOHEHHYIO K CTe-

—

He. UeMy paBeH MOMEHT CHJIBI Ts)KeCTH F OTHOCHTEJBHO OCH, IIPOXOJsINeil yepe3 TOYKYy B
NIepIeHAUKYJIAPHQ IIOCKOCTH pucyHKa? Macca gocku 10 xr, BC = 1,2 m, AC = 1,6 M.

2F1p1

Omeem: H- M.




He6o0abm10i1 I'py3, NOKOAIIMUCA HA IVIAAKOM IOPU3OHTAJIBHOM CTOJIe, COEAUHEH NPYKHUHOI CO
cTeHKO#. I'py3 HEMHOro CMelaioT OT MOJIOKEHHSA PaBHOBECHS BJOJbL OCH NPYKHMHBI U OTIIyC-
KaloT 0e3 HAYaJIbHOM CKOPOCTH, IIOCJIe Yero OH HaYyMHaeT KojaebaThcsA, ABUTAACH BIOJL OCH
Npy»KUHBI. B Tabiuie npuBefeHbl 3HAUYEHUA KOODAWHATHI IPy3a X B Pas3IUYHBIE MOMEHTHI
BpeMeHH t. BriGepuTe 06a BepHbIX YTBEPXKJIEHHA O Pe3yJIbTATAX ITOI'O OINBLITA HA OCHOBAHUU
NaHHBIX, cogep:kamuxca B Tabuune. IlorpemHocTs m3mepeHua KoopauHaTel paBHa 0,1 cMm,
Bpemenu 0,1 c.

0,0
2,0

0,5
1,4

1,0
0,0

1,5
-1,4

2,0
-2,0

2,5
-1,4

3,0
0,0

t,

X, CM

1) Ilepuon xosebaHuUil rpy3a paBeH 2 C.

2) Yacrora kosnebanuii rpysa paBHa 0,25 I'm.

3) B momenT BpemeHH 1,0 ¢ KMHeTUYeCcKas 9HEPrusa rpysa MakCHUMaJIbHa.

4) B moment BpemeHH 3,0 ¢ yCKOpeHHe rpysa MaKCHMAJIBHO.

5) Moaynp CHUJIBI, C KOTOPOIi TIPYy»XMHA HeiiCTByeT HA rpy3 B MOMeHT BpemeHu 2,0 ¢, MeHbIIe,
yeM B MoMeHT BpemeHHu 0,5 c.

Omeem.: I:I:l

Maapuuk OpOCHJI CTaNbHOM IIAPHK BBEPX IIOJ YIJIOM K IOpHM30HTy. IIpemeOperasa cOmpOTHBIIe-
HHEM BO3[IyXa, OIpelenTe, KAK MEHAIOTCA II0 Mepe HNPHUOJIHMKEeHHA K 3eMJyie MOAYJb yCKOpe-
HUA IIAPUKA U MOAYJb BEPTUKAJIBHOM COCTABJIAIINEH €ro CKOPOCTH?

s kaskaoil BeJIMYUHBI OIIPEJeJINTe COOTBETCTBYIOIINI XapaKTep U3MeHeHU:

1) yBesuuyuBaeTcs

2) ymeHbIIaeTCA

3) He M3MeHsAeETCA

Banumure B Tabauily BbIOpaHHBIE TUGMPHI IJIA Ka)Aoi (GU3HYecKol BenwuyuHbl. Lludps
B OTBETE MOTYT IIOBTOPATHCS. '

Moayab yCKOpPEHHA mIapHKa Moaynb BepTHKAJIbHOM COCTaBJIAIOILIEH

CKOPOCTH INapHuKa

YcTaHOBUTE COOTBETCTBHE MEXKAY 3aBHCHMOCTBHIO IIPOEKIIMM CKODOCTH Tejla OT BpeMeHH (Bce
BeJUYUHEI BeipaykeHbl B CU) 1 3aBUCHMOCTBIO KOODAUHATEI 3TOTO TeJia OT BDEMEHH.

K xaxnoil mO3HMIMH MepBOro CTOJIOIAa HoA0epHUTe COOTBETCTBYKOINYIO HO3WIUI0 M3 BTOPOrO
crosbua u 3anuinuTe B Tabauny BeiOpaHHBIE TU(DPHI O COOTBETCTBYIOIMUMU OyKBaMU.

CKOPOCTBH KOOPJIMHATA

A)v, =3 1) x=5-3t

B) v, =-2+t 2) x=1-2t+ 0,5¢°
3) x=2+ 3t

4) x = 2t + t*

Omeem: | A B

B pesysibTaTe OXJIAXKAEHUA Paspe’KeHHOI0 OJHOATOMHOIO ra3a CpPeJHAsS KHMHETHJYeCKas dSHep-
TUA TEIJIOBOTO ABMIKEHHS €ro MOJIEKYJ yMeHbIIujach B 4 pasza. Bo CKOJBKO pa3 yMeHBIIH-
Jlach IIpH 3TOM abCOJIIOTHas TeMuepatypa rasa?

pas (pasa).
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9.

10.

11.

12,

13.

OTHOCHUTeNIbHASA BJAKHOCTh BO3AyxXa B mnoMelleHun paBHa 60%, Tremneparypa Bosayxa 18 °C.
Yemy paBHO HapuuagbHOE JAaBJE€HHE BOLAHOIO Mapa B IOMEIIeHHUH, €CJIU JaBJjeHHe HAChIIIeH-
HBIX BOAAHBIX IApOB IPH 3TOH TeMmiepaType paBHO 2 klIla?

Omeaem: klla.

Ha p-V-puarpamme moxkasaHbl ABa IIPOIlecca, IIPOBeAEHHBIE C OJHUM M
TeM e KOJHUYECTBOM raszoo0pas3Horo HeoHa. demMy paBHO OTHOIIIEHHE

A,

pabor Z , COBEPILIEHHBIX ra30M B 3THX Ipoleccax? 1

oo

Omesem: . 0 v

Ha pucyHke mnpezacrapjieHbl rpa@MKH 3aBUCHMOCTH Temmeparypbl ¢ i

OBYX TeJl ONMHAKOBOM MacChl OT COOOIIIEHHOrO MM KOJIMYECTBa TeILIO-

Tel Q. IlepBOHAYaAJILHO TeJla HAXOAWJIHNCh B TBEDPAOM arperaTHoM Co-

croaauu. Ucnonbaysa nqaHHbIEe rpadMKOB, BEIOepHUTe M3 IIPEAJIOXKEHHOT'O

nepeyHs 06a BEPHEIX YTBEPKAEHUS M YKAXKHTE MX HOMepa.

1) Oba Tena UMEOT OQUHAKOBYIO YAEJDbHYIO TEILIOTY IIJIaBJIECHUS. Ié

2) Temneparypa mJaBJeHHA mepBoro Tejaa B 1,5 pasa OoJiblle, 4eM 0 Q
BTOPOTO.

3) Tesna mMeroT OAMHAKOBYIO VAEJbHYIO TEILNIOEMKOCTh B TBEPAOM arperaTHOM COCTOSHHH.

4) Tesa UMEIOT OZUHAKOBYIO YAEJIbHYIO TEIJIOEMKOCTDh B YKHAKOM arperaTHOM COCTOSHHH.

5) VaenpHas TEIJIOEMKOCTb BTOPOTO TeJIa B TBEPAOM arperaTHOM COCTOAHHH B 3 pasa 0oJblile,
YyeM IIepBOro.

Omeem: E:]

IIpu ucciaegoBaHMH M3OMPOIECCOB MCIIOJB30BAJICA 3aKPBITBHIH COCY[ IIePEMEHHOro oombémMa, 3a-
MOJHEHHBLIH aproHOM M COeQMHEHHBIM ¢ mamomeTpoM. OO0BEM cocyZa MeAJeHHO YMEHbINAaloT,
COXpaHAs TeMmIlepaTypy aproHa B HEM Heu3MeHHOH. Kaxk M3MeHATCS mpH 9TOM BHYTPEHHASA
3HEpPTrHUs aproHa B COCYZe ¥ KOHIEHTpAIlud €ro MOJEeKYJa?

N
[C)Y

Jna KaKaoi BeJMYHMHEI ONIPEIeJINTe COOTBETCTBYIOLIHUM XapaKTep N3MEHEHU:

1) yBeauwuurcsa

2) yMeHBBIOIUTCH

3) He M3MEHHTCA

3anumuTe B Tabjuny BuIOpaHHBIE HUGPHL A8 KaXAOH (usndeckoi BenuduHbl. Lludpsr B oT-
BETE€ MOT'YT MOBTOPATHCH.

BHyTpeHHAA dHEPruA aproHa KoHueHTpaiusa MOJIEKYJI aproHa

JBa mapajinesbHBIX AJIUHHBIX IPOBOAHUKA C TOKAaMu I, u [; > I; pacmoJoMKeHbl NepHeHIuKY-
JIAPHO IIJIOCKOCTH 4YepTexka (cM. pucyHok). Kak HanpaBieH (66epx, 6HU3, 671€60, 6npaso, om

Habarodamensn, k Habalwdamenio) BeKTOp B MHAYKIMYA MATHHUTHOI'O IOJISA, CO34aBAa€MOro 3TH-
MU IPOBOZHUKaMHU B ToukKe A? OTBeT 3anmuiuTe CJIOBOM (CJI0BaMu).

Omeaem: .
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14. Ha pucyHke mnpejcrasjieHa 3JIeKTpuYecKasa Ilenb. [lokasaHusa BoOJILTMETpPa JaHBI B BOJIBTAX,
aMIepMerpa — B amnepax. YeMy paBHO COIPOTHBJIEHME HEHM3BECTHOro peaucrtopa? BoabTmeTp
¥ aMIepMeTpP CYUTATH UeaIbHBIMHU.

Omaeem: Om.

15. Ha pucyHke npuseféH rpaduK 3aBHCHMOCTH CHJIBI TOKAa OT BPEMEHHU B 3JIEKTPUUECKOH Ilenu,
MHIYKTHBHOCTL KoTopoi 1 I'm. Onpenenure moayiap I[C caMOMHAYKI MM B MHTepBaJle Bpeme-
HE oT 15 nmo 20 c.

I, MAA

30 p----- ~————— 4 E r

i i i

R

20 Fom o o Ne—h - - - ¢

i

'

(U R R 5

h >
0 5 10 15 20 t,c
Omeaem: MB.

16. CreKasaHHYIO JHH3Y (IIOKasaTeJib IIPEJOMJIEHUS CTEKJA Nerexna = 1,94), ITOKA3aHHYIO
HA PHCYHKEe, IIEPEHECHHN U3 BO3AYXA (Mpogzyxa = 1) B BOAY (Mpoms = 1,33). Bribepure
06éa BEepHBIX YTBEPXKJICHHUS O XapaKTepe U3MEHEHUH, IPOU30LIeJUINX C JUH30M.

1) JIunsa n3 paccenBaloIlleil IIPEBPATUIACH B COOMPAIOIIYIO.

2) PokycHOe PacCTOsSHUE YMEHBIINJIOCH, ONITUYECKAaA CHUJIA YBEeJUYUIach.
3) JIunsa u3 cobuparomieii IpeBpPaTUJIACh B PACCEMBAIOUIYIO.

4) PoKyCcHOE pPacCTOSIHHE YBEJIHMYMJIOCH, ONITUYECKAA CHJIa YMEHBIIHNJIAaCh.
5) JIuH3a ocrasacs cobupaloei.

Omeaem: |:|:|
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17.

18.

ILmockuii KOHAEHCATOP C AUIJIEKTPUKOM MEXKAY IJACTHHAMHM MOAKJIIOUEH K AKKYMYJIATOPY.
He oTkaouad KOHAEHCATOP OT aKKYMYJSTOpa, AUIJEKTPHK YAAJNIM M3 KOHAeHcaTopa. Kax
M3MEHSATCA IIPU 3TOM eMKOCTh KOHAEHCaTOpa M BeJINYMHA 3apsjka Ha ero oOkjgagkax?

Jna Kaxaoi BeIUYUHBI ONPEeJeJUTEe COOTBETCTBYIOIMUI XapaKTep NU3MEeHeHUs:

1) yBemuuurcsa

2) yMeHBIIUTCSH
3) He M3MeHHUTCH

Sanumure B Tabauiy BeIOpaHHBIE HUMPHI A KasKIol (usmueckoil BeanyuHbl. [{udpsr B oT-
BeTe MOTYT IIOBTOPATHCA.

EMKoCTH KOHIEHCAaTOpaA Benuuuna 3apana
Ha OOKJIaAKaX KOHAEHcATopa

KonzaeHcarop koJsie6aTeIbHOrO KOHTYDa MJINTEIbHOE BPEeMs MOJAKJIIOYEH K MCTOYHUKY ITOCTOSH-
HOro HampsaeHus (cM. puc.). B momenT Bpemenu ¢t = 0 nepekiiouarenb K nepeBogsaT us mo-
JdokeHuss 1 B moioxkenue 2. IlpuBenénunie HMKe rpaduxku A u B npencTaBisioT u3MeHeHUA
(usmueckux BeJIMUUH, XapaKTepUIYIOIIUX Kosebamusa B KOHType mociie aroro (I — mepuof
3JIEKTPOMATHUTHBIX KOJeO0aHW B KOHType).

+ —_
O O

C
A
00—

L

YcTaHOBUTE COOTBETCTBHE MeEXIY rpaduxkaMu M (GU3HUYECKHMH BeJIMYMHAMH, 3aBUCHMOCTH KO-
TODPBIX OT BDEMEHH 3TH I'PaPUKU MOTYT IPEACTABJIATD.

K xamaoit mosmuum mepBoro croJibua moadepuTe COOTBETCTBYIOINYIO IO3HMIIMIO M3 BTOPOTO
cTosIOLa M 3amMINKTE B TAOJHLY BbIOpaHHBIE IU(PHI IOJ COOTBETCTBYMIOIIMMU OykBamu. Co-
IIPOTHBJIEHNEM KOHTypa IpeHeOpeus.

IT'PA®UKHA OU3NYECKHUE BEJINUMHBI
A) 1) cuia Toka B KaTyUIKe
/\T . 2) sHeprus MarHUTHOTO IIOJIA KaTYIIKH
> 3) sHeprus 3JIEKTPHUUYECKOro IoJA KOHAEHcaTopa
01\/ \ t 4) 3apsaAx Ha JIEBOM OOKJIagKe KOHAeHCATOpa
'y

B) |

Omeaem:
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19.

20.

21.

22.

B pesysabraTe peaknuu CHHTE3a ;Z + 3Be - 1‘;B+ (}n o0pasyioTcsa AIpo Oopa M HeHTpOH.

CKOJIBKO IPOTOHOB M HEHTPOHOB COJEPIXUT HEM3BECTHOE AAPO »Z ?

Yucyao npoToHoB | YucCI0 HEHTPOHOB

Omeem:

B 6aanx omeemos MNe 1 nepenecume moabko ducaa, 6e3 npobenog u Opyzux GONOLHUMENbHbLX
CUMB0108.

O6pasern pagMOaKTHUBHOI'O PaguA HAXOAUTCS B 3aKPBITOM COCyZ€, M3 KOTOPOr'O OTKAudaH BO3-
ayx. flgpa pagusi MCHBITHIBAIOT G-pacnaj ¢ nepuoaoM moJaypacnaza 11,4 cyrok. Onpezpenute
YHCJI0O MOJIb TeJIusi B cocyZe uepe3 22,8 cyTOK, ecau obpasel; B MOMEHT IIOMEILEHHA B COCY]
comepxan 2,4 - 10°® aromos pagus.

Omeem: MOJIb.

Ilpu umccaemoBaHWM 3aBUCHMMOCTH KHUHETHUYECKOI 5Heprum (hoTO3JEKTPOHOB OT YACTOTHI IIa-
Jaiolniero csera (poTosseMeHT ocBellayicA dyepe3 cBeToGUALTPHI. B nepBoil cepuu ONBITOB UC-
MOJIL30BAJICA CBETO(MUJILTD, MPOIIYCKAIOIIUHM TOJBKO CUHHUI CBET, a BO BTOPOH — TOJIBKO 3eJIé-
HBeIi. B Kaxaom omnbiTe HabOgogaam saBjaeHHue ¢(oToadpdeKTa U HUIMEPAJH 3Iamupaoliee
HanpsxeHre. Kak M3MeHATCA 3anmupalollee HampsKeHHe M paboTa BEIXOJA IIPH IIepexofie OT
IepBOH CePHUHU OIBITOB KO BTOPOMH?

A kaaoil BeJIMYWHEL ONIpeAeIUTE COOTBETCTBYIOIIUM XapaKkTep U3MEeHEHUS:

1) yBeauuuTcs

2) yMEHBUIIUTCA

3) He M3MEHHUTCA

SanumuTte B Tabiuuiy BeIOpaHHBIE NUGDH LA KaKI0NH (usnuyeckoi BeaumduHbl. IIudprr B oT-
BeTe MOTYT IHOBTOPATHCH.

3anuparwigee HAIPsKEeHNe Pabora BeIXOZA

Yemy paBHa TeMIepaTypa B KOMHAaTe COIJIaCHO NMOKaszaHWAM Tepmomerpa? IlorpemHOCTL us-
MepeHHUs TeMIlepaTyphl PaBHA LieHe AeJIeHUA TepMoMeTpa?

Omeem: (

B 6nranx omeemos Ne 1 nepenecume moavko yucaa, 6e3 npobenoé u opyzux OOnOLHUMENLbHbLX

CcuMmM8008.

30

S
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&

+ ) °C.
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23. Y4eHMK H3y4yaeT CBOMCTBA MPYKHHHBIX MaATHUKOB. B ero pacnops:XeHHM HMEIOTCA MaATHH-
KU, TIapaMeTPhl KOTOPHIX NIPHBEAEHE! B Tabiaulle.
Kakxue u3 MaATHHUKOB HY’KHO HCIIOJIb30BATH AJA TOr0, 4TOOBI HA ONBITE OOHAPYXHTh 3aBHCH-
MOCTb NepHOAa KoJIeOaHUI MasTHHUKA OT 3KECTKOCTU MPY>KHUHBI?

Ne HeécTrocTh O6B6M CILJIOIIHOrO Marepuau,
MasATHUKA IIPY>KUHBI rpysa U3 KOTOPOro CAeJiaH rpys

1 10 H/m 10 cm® Cranb

2 20 H/m 50 cm® Cranb

3 10 H/m 50 cm® AstroMuHMI

4 40 H/m 10 cv® Craub

5 50 H/M 80 cm® IlepeBo

B oTBeTe 3anuinTe HOMepa BHIOPAHHBIX MasTHUKOB.

Omeem: [:I:]

24. Ucnoas3ysa Tabauiy, cogeprkailyio CBeIeHUA O APKHUX 3Be3[jaX, BBIMOJHUTE 3afjaHue.

HaumeHnoBaHue Temnepartypa, Macca Pagnyc CosBesnue,
3Be3/bl K (B maccax (B paguycax B KOTOPOM HAaXO-
CoaHLa) CosaHna) IUATCA 3Be3a

Kamneana 5200 3 2,5 Bosununmit

Meukanunan .

(B Bosmursero A) 9350 2,7 2,4 Bosununit
Heneb 8550 21 210 Jlebenn
Caazp 6500 12 255 Jle6Genn
Bertensbreiize 3100 20 900 Opuor
Puresan 11 200 40 138 OpuoH
Annpebapan 3500 5 45 Temer
DJIbHAT 14 000 5 4,2 Tesen,

Bri6epuTe d6a yTBEp:KAE€HUSA, KOTOPhIE COOTBETCTBYIOT XapaKTEPUCTHKAM 3Be3[.

1) 3Besma Anbae6apaH ABIAETCA CBEPXTHTaHTOM.

2) 3Be3gbl Asnbae6apad u DJILHAT MMEIOT OWHAKOBYIO MACCy, 3HAYUT OHHM OTHOCATCS K OJHO-
My M TOMY K€ CIEeKTPaJIbHOMY KJIaccy.

3) 3Bes3za Beresbreiide OTHOCHTCA K KPACHBIM 3Be3JaM CIEKTPAJILHOrO KJjacca M.

4) 3Besnbl AnbgebapaH M JJILHAT OTHOCATCA K OJHOMY CO3BE3MIO, 3HAUHMT HAXOAATCA HA
OAUHAKOBOM paccTosuuu or CosHIa.

5) Temneparypa Ha moBepxHocTH CoOJiHIIa GOJIbIIIE, YeM TeMIEpPATypa Ha IOBEPXHOCTH 3BE3JbI
Kanenna.

Omeem: I:]:I

Yactb 2

OTeeToM K 3apaHUAM 25-27 ABNSETCA YNCNO0. 3anuLumnTe 3TO YUCIO B NONE OTBETA B TexcTe paboThl, a 3aTeM nepe-
Hecute B BJIAHK OTBETOB N2 1 cnpasa OT HOMepa COOTBETCTBYIOLLErO 3a4aHUA, HAYMHasA C NEPBON KAETOHKMN. Kaxablit
CUMBO/ NULLIMTE B OTAE/bHON KNETOYKE B COOTBETCTBUN C NpuBeAEHHbIMM B OGnaHke obpasuamMu. EouHnubl namepexus
$HU3NYECKNX BENIMHMH NUCATb HE HYXHO.
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25. K 6pycky maccoit 0,4 Kr, JjexkaleMy Ha rOpM30OHTAJbHON HOBEPXHOCTH CTOJIa, NPHKpPEIJIeHA
npy:xuHa. CBOGOZHEIA KOHEI NIPYXXHHLI TAHYT MEJEHHO B BEPTUKAJLHOM HAIMpPABJEHHU (CM.
pucyHOK). OnpezenuTe BeJIHUYNMHY NOTCHIIMAJILHON SHEPruM, 3allaCEHHOM B NPYIKHHE K MOMEH-
Ty OTpBhIBa OpyCKa OT IIOBEPXHOCTH CTOJIa, €CJH MNPYKHHA IIPH 3TOM PaCTACMBAeTCA Ha 2 CM.
Maccoit npyXuHB nIpeHeOpeys. ‘

Omeem: mJIDK.

26. Ha pucyHke u300pak€H rpa®uK HN3MEeHEHMS COCTOAHUS OJHOATOMHOIO HAEAJBHOI'O rasa B KO-
augectBe 20 mons. Kakas TeMrepaTypa COOTBETCTBYET COCTOAHHUIO 27

p, 10° Ty
10

0 300 T K

Omeem: | K.

27. Tlo nmapannenbHbBIM IIPOBOAHUKAM bc m ad, HaXOZAIMMCA B MarHMTHOM IIOJie C HHAYKIUEH
B = 0,4 Tn, cKOnb3UT NpoBOAANINNA cTepKeHb MN, KOTOPHIA HaXOAUTCSA B KOHTAKTe C IIPO-
BogHMKaMHu (cM. pucyHok). Paccrosnue mexay nposoguukamu [ = 20 cm. CieBa MpOBOAHUKU
3aMKHYTHl PEe3UCTOPOM C compoTuBieHueM R = 2 Om. CompoTuBiieHHEe CTED)XHA H IIPOBOJHU-
KOB InpeHeOpeskumo Masio. IIpu ABMIKEHMH CTep)KHs dYepe3 pes3ucTop R mpoTexkaeT TOK

I = 40 mA. C xakKoOlii CKOPOCTHIO ABHXKETCA NMPOBOAHUK? CUUTaTh, YTO BEKTOPp B IepHeHIUKY-
JIAPEH ILJIOCKOCTH PUCYHKA.

B®

Omeem: M/c.

He 3abyanbTe nepeHecty sce oteeTol B BJIAHK OTBETOB N2 1 B COOTBETCTBAN C MHCTPYKUMEN NO BbINOAHEHWIO pa-
60ThI.
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(28,29 M T. a.), a 3aTEM peLueHne COOTBETCTRYIOW e 3aaaqn. OTBETbl 3anUCbiBanTe Y8TKO U pa3bopymBo.

[ns 3anucn oTeeToB Ha 3apanua 28-32 ucnonbayinte BJTAHK OTBETOB N2 2. 3anuwmnte cHavana HoMep 3aaanus

28.

Ha nony HenoaBH;KHOrO JU@Ta CTOUT TEIJOH3OJHPOBAHHBIA COCYHd, OTKDHITHII cBepxy. B co-
CyAe IOJ TSKEJBIM MOABMYKHBLIM IOPIIIHEM HAXOAUTCA OJHOATOMHEIN HAeadbHbINH ras. Ilop-
IIeHb HAaXOAUTCA B paBHOBecHH. JIuGT HayMHAEeT PAaBHOYCKOPEHHO ONyCKaTbCcs BHM3. Omnmpa-
fACh HA 3aKOHBI MEeXaHUKH M MOJIEKYJISAPHOH (pHU3WKH, OOBACHUTE, KyJa CABHHETCA NOPIIEHb
OTHOCHUTEJIbHO COCyJa IIocjie Hauvajia ABM)KeHHs Ju@dTra ¥ KaK [IpU 3TOM H3MEHHUTCA TeMIlepa-
Typa rasa B cocyze. TpeEueM MeKAy IIOPIIIHEM M CTEHKAMH COCYJa, a TaKyKe yTeuKoM rasa us
cocylia mpeHeOpeusn.

TOPbIX HEOOXOAMMO W [OCTaTOMHO ANA PelleHus 3agadn, a Takke maremartnyeckue npeobpa3osaHwsl, PacyéTtbi
C YNCNEHHBLIM OTBETOM U, NPU HEOBXOAUMOCTH, PUCYHOK, NOSICHAIOLLWIA peLueHne.

MonHoe npaBuNbHOE pelleHne kaxaon ui 3anay 29-32 fOMKHO CoAepXaTtb 3aKOHbl U GOPMYNbI, NPUMEHEHUE KO-

29.

30.

31.

32.

Cucrema u3 rpy3oB m U M M CBA3BIBAIOIIEM MX JIEFKOM HEPACTAXKHMOM HUTH B HAYaJILHBIN
MOMEHT MOKOUTCA B BEPTHKAJLHOH IIJIOCKOCTH, MPOXOAALIEH Yepe3 LEHTD 3aKpeleHHOH cde-
pui. I'pys m HaxoauTcs Ha BeplinHe cdepsl (CM. PHUCYHOK). B Xo0Je BOSHHKIIEro ABHXKEHUS
rpy3 m OTphIBaeTCs OT IIOBEPXHOCTH cepsnl, npoiiaa mo Heit gyry 30°. Haiigure maccy M, ec-
au m = 100 r. PasmMeps! rpy3a m HHYTOKHO MAJbl 0 CPAaBHEHHIO C paauycom cdepsl. TpeHn-
eM npeHebpeun. CrenaiiTe cxeMaTHUYECKHl PUCYHOK C yKasaHHEM CWI, JeHCTBYIOIIMX Ha Ipy-
3bl.

N

HdaBieHne BJIa>XHOT'O BO3AYXa B cocyae mox mopmiHeM mpu Temneparype ¢t = 100 °C pasHo
p1=18" 10° ITa. O6B6M OA HOpIUHEM H30TEPMHYECKHM YMEHBIIMIH B B = 4 pasa. IIpu sTom
JaBJIeHHE B COCYJe yBeJUYUJIoch B n = 3 pasa. Haiijure OTHOCHUTEIbHYIO BJIAYKHOCTL () BO3IY-
Xa B HEPBOHAYAJILHOM COCTOSSHHH. Y TEUKOH BellleCTBa M3 cOCy/Ja IpeHebpedsb.

JeKTpUYecKas Ienb COCTOUT M3 HCTOYHMKA TOKa u peocrara. IJIC mcrounmka & =6 B.
MaxkcuMajabHas MOIIHOCTH TOKa P,,, BbIAejsgeMas HAa PEOCTaTe, JOCTUTAETCS NPH HPOMEXKY-
TOYHOM 3HAYEHHH ero CONPOTHUBJEHMA M paBHA 4,5 Br. Uemy paBHO BHyTpDE€HHee CONDOTHUBJIE-
HHe UCTOYHHKA?

Hanyuenuem nasepa ¢ AauHoH Boaue! 3,3 - 1077 M 3a Bpema 1,25 - 10* ¢ 6nu1 pacniaBien a6x
maccoi 1 kr, BaaTeiii npm Temueparype 0 °C, u nosydyeHHasa Boja Onlia Harpera Ha
100 °C. Cronbko doToHOoB m3ayyaer jasep 3a 1 ¢? Cunrarpb, uro 50% H3TYyUYEeHUA MOIJIOLIAET-
cA BEIIeCTBOM.
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BAPUAHT 4

YacTtb 1

Te OTBET B NONe OTBETA B TEKCTE PaboThl, a 3aTteM nepeHecute 8 BJIAHK OTBETOB N2 1 cnpasa OT HOMepa COOTBETCT-
BYIOLLEro 3a4aHuA, HaunHan C NepBoit KNEeTOUYKN. Kaxablii CUMBON MULLNTE B OTOENLHOW KIIETOYKE B COOTBETCTBUN C Mpu-
BeAEHHBIMK B BnaHke obpa3uamn. EgnHnub uamepenns GU3aNYeckux BEJIMYNH NUCATh HE HYXHO.

Otsetamu k 3aaaHuaM 1-24 asnsiotcs undpa, CNOBO, YMCNO UAN NOCNEA0BATENLHOCTL LMGBP UK Yucen. 3anuwm-

1.

Ha pucynke npusejés rpa@ux 3aBHCHMOCTH IPOEKIMHM CKOPOCTH Tesa U, OT BpemeHu. Uemy
paBHa MPOEKIIUA YCKOPEHUs 3TOro Teja a, B MHTepBaje BpemMenu ot 10 mo 15 c¢?

v, M/

15

10

5

0

-5

-10

-15

Omeem: M/c.

Y noBepxHoCTH 3eMJIM Ha KOCMOHAaBTa AeicTByerT rpaBuranuonHas cuia 900 H. Kakas rpa-
BUTANUOHHASA CHJa NeHCTBYeT CO CTOPOHBI 3€eMJIH Ha TOrO K€ KOCMOHABTA B KOCMHYECKOM KO-
pabJjie, KOTOPBI¥ ABUIKETCS IO KPYTroBOM OpOMTE Ha PACCTOAHHH ABYX PAAHNYCOB 3eMJIH OT 3eM-
HOM ITOBEpXHOCTH?

Omeaem: H.
U
OpunHakoBble mapbl,Maccoil 0,4 Kr Kam bl JBUXKYTCA CO CKOPOCTAMH, IOKAa3aH-
(]
HBIMM HA PHCYHKe, M IIPU CTOJKHOBEHHMH caumnawoTcsa. Uemy OGyzer paBeH cyM- 135
MapHBIA UMIIYJIbC LIAPOB MOCJe CTOJKHOBEHUS, ecau v, = 4M/c, U, = \/Evl ? B,

Omeem: Kr - M/cC.

B mpokyio U-o0pasHyio Tpy6Ky, pacroJio;KeHHYI0 BEPTHKAJIBLHO, HAJHUTEL dKUAKOCTH ILIOTHO-
CTBLIO p; M p2 (cM. pucysok). duarocty He cmemuBaiorca. Ha pucynke b = 15 em, 2 = 30 cm,

H = 35 cM. YeMy paBHO OTHOIIIEHME IJIOTHOCTEH E'-‘—?
P

Omeem: s
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5.

Yerripe Tesa oxuHaKoBOM Macchl 100 r asuraaucek Baoab ocu Ox. B Tabiauue mpencraBiieHa
3aBHCHMOCTh UX KOODAMHAT OT BPEMEHH.

t, c 0 1 2 3 4 5
X1, M 0 4 8 18 32 50
X2, M 2 2 2 2 2 2
X3, M 0 2 4 6 8 10
X4y M 0 2 0 -2 0 2

Bri6epuTe 13 npeasIoKeHHBIX YTBEPIKIEHUN 06a, KOTOPble BEPHO OTPa’KalOT Pe3yJbTAaThl 3TOr0
OIIBITA.

1) IlepBoe Teso ABUrajioch PABHOMEPHO.

2) Cymma cuJ, JeHATCBYIOIIUX HAa BTOpPOE TEJIO, paBHA HYJIO.

3) CkopocTs TpeThero Tejia paBHa 2 M/c.

4) Ilepuon xonebaHMiI YeTBEPTOro Teja paBeH 2 C.

5) B MOMeHT BpeMeHH 3 C KHHETHUYecKas 3Heprus TpeThbero Teja Oblia paBHa 0,4 k.

Omaeem: I:l:l

IIlapuk, OpOIIEHHBLIH OT HMOBEPXHOCTH 3€MJIH BEPTHKAJIBHO BBEPX C HAYAJbHOM CKOPOCTHIO Uy,
nojgHsAJNCA Ha BeicoTy H, a 3arem ymas o6paTHO Ha 3emuio. UTo mpousoiizer ¢ yCKOpPeHHeM Ila-
PHKa ¥ ero MaKCHUMAaJbHOM NOTEHIUAJIBLHON 3HEepPruefl OTHOCHUTEJIbHO 3€MHOHM NMOBEPXHOCTH, €CJIH
YMEHBIINTh HAYaJbHYIO0 CKOPOCTh mIapuKa B 2 pas3a? ConpoTuBJiieHMEeM BO3AyXa NpeHeOpeys.
JJ1da Kam Aol BeJIMYNHEI OOpeleINTe COOTBETCTBYIOINN XapaKTep U3MEeHEHU:

1) yBenuuurcsa ‘

2) ymeHbIIHUTCA

3) He U3BMEHHUTCH

SanumnTe B Tabauny BhIOpaHHBIE IMOMPHI A KaKAoH ¢usuyeckoil BeamuuHbl. HHudpst B oT-
BETE€ MOTYT IIOBTOPATHCS.

MaxcumanbHasa NOTEHINAJIBHAA 3HEeprusa

YckopeHue Iapuka N
OTHOCHUTEJHbHO 36MHOI IIOBEPXHOCTH

I'pys, npuBA3aHHBIA K HUTH, OTKJOHUJIN OT ITOJIOXKEHHSA PAaBHOBECHA YU OTIYCTHJH M3 COCTOA-
HUsA nokos (cM. pucyHok). Ha rpajpukax A u B nmokasaHo msmMeHeHHe (H3UYECKUX BEJIHMUYMH,
XapaKTepHU3YIIIUX IBH)KEHHE I'pysa IIoCJie 3TOro. YCTAHOBUTE COOTBETCTBUE MeXXAy rpadu-
KaMy U (GHU3NUYECKUMH BEJIHYMHAMH, 3aBUCHMOCTH KOTODBHIX OT BPEeMEHH 3TH rpaMKu MOTYT
MpeACTaBJIATD.

>
X

K xaxnoil nmosunum mnepBoro crosiéma mnoibGepuTe COOTBETCTBYIOINYIO IO3HUIMIO U3 BTOPOrO
crosbla 1 3anuinuTe B Tabauny BeIGpaHHBIE IUGPHI IO COOTBETCTBYIOLIUMYU OYKBaMH.
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T'PA®PUKHA PUSNYECKUE BEJIMYHUHEBI |

A) 4 _ 1) kuHeTHYecKas sHeprud E,
' T 2) xooppguHaTa x
0 —t >t 3) IpoeKIHA UMITYJIbCA P,
]

4) npoeKIUA YCKOPEHUA A,

B)OA\ | /E»
N

b

Omeem:

8. 061béM 1 moap Bogopoaa B cocyle IIpu Temmepatype 1T u AaBjeHHHu p paBeH 3 j. Uemy paBeH
00€M 3 MOJIb BOAOpPOAA IIPH TOM ’Ke AaBjeHHM U Temneparype 2T7? (Bomopox cuurats muie-
aJBHBIM T'a3oM.)

Omeem: J.

9. Kycok meramia ¢ yzaenbHOH Temmoémiroctbio 450 I / (xr - K) marpesn or 20 °C mo 60 °C,
3aTpPaTUB KOJHMYECTBO TEIIOTHI, paBHOe 36 kllxx. Uemy paBHa Macca 3TOro Kycka merajia?

Omeem: KT.

10. Tas B nuamHIpe paciiupuicsd, copepinus pabory 150 II»x. BHyTpeHHAA 5Heprus rasa Ipu 3TOM
ymenbmmiack Ha 30 [Ixx. Kakoe KOJIHMYECTBO TEMJIOTHI Ta3 MOJYYHUJ OT OKPYKAIOIINX TeI?

Omeem: Hox.

11. B »x6cTKOM 3aKPBITOM COCyZ€ HaXOAWUTCA BJIAYKHBIM BO3xyx mnpu Temmeparype 16 °C. ILmor-
HOCTh BOASHBEIX IapoB B cocyge paBHa 1,155 - 102 kr/m®. Bosgyx B cocyze HarpeBaioT A0
25 °C. Ilonpaysack Tabuunei 3aBUCHMMOCTH ILIOTHOCTH HACHIIIEHHBIX AapoB BOALI OT TeMIIepa-
TypbI, BbIOEpUTE 064 BEPHBIX YTBEPKACHUS O Pe3yJIbTATAX 9TOr'O OIBITA.

t °C 7 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
Pans 102 kr/M° | 1,86 | 1,45 | 1,54 | 1,63 | 1,73 | 1,83 | 1,94 | 2,06 | 2,18 | 2,30

1) IIpu remmeparype 16 °C Ha cTeHKax COCy/[a €CTh KAIleJbKH POCHIL.

2) OrHocHuTeJbHAsA BJIAXKHOCTH Bo3Ayxa B cocyae npu 18 °C paBua 75%.

3) Ilpu yBemmueHHU TeMnepaTypbl OTHOCHTEIbHAS BJIAYKHOCTH BO3LyXa B COCYyJle YMEHbIIaeTcs.
4) IlaBjeHHE B COCYA€e OCTAETCHA IMOCTOAHHBIM.

5) IInoTHOCTH BOASHOrO mapa B COCyAe IPH HarpeBaHHU yBEJIHUYHUBAETCH.

Omeem: |_—_l:]

12. B xoxe aguabaTHOroO Ipoliecca BHYTPEHHASA 3Heprud 1 MoJb pa3pesKeHHOTO rejius yBeJINUHBa-
ercsi. Kak u3MeHAIOTCA IpH 3TOM TeMIepaTypa Fejlisi U ero JaBieHune?
IIa KasKaod BeJIMYUHEBI OIIPEAEINTE COOTBETCTBYIOIUNA XapaKTep N3MEeHEeHMA:
1) yBeaunuurcs
2) yMEHbIIHATCA
3) He M3MEHHUTCA
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13.

14.

15.

16.

3anumure B Tabnuny BeIOpaHHBIe NUQPH AAA Kaxaoi ¢usudeckoit Benmuussl. lludpwr B or-
BET€ MOTYT MOBTOPATHCAH.

Temmneparypa reaus JlaBnenue reans

OJIEKTPOH € BJIETAeT B 3a30D MEXJAY INOJI0CAMH 5JIEKTPOMATHHTA CO CKOPOCTBHIO U, HAIIPaBJIeH-
HOM K HabJiojaTesn0 NePIeHAHKYJSPHO ILIOCKOCTH PHUCYHKa (CM. DHCYHOK, TZle KPYXKOK C
TOYKOH IIOKa3bIBaeT HAIIPaBJEHHE ABH)KEeHHA aJeKTpoHa). Kak HampaBiieHa (énpaso, éaeeo,
eéeepx, 6HU3, Kk Habrlodamenio, om nHabawdamens) AeHCTBYIOIMAA Ha Hero cuia Jlopenna F?
OTBeT 3aITHIIUTE CJIOBOM (CJIOBaAMH).

Omeem:

3apskeHHas OBUIMHKA MAcCCOi m ¢ 3apAafoM ¢ ABMKeTCA ¢ yckopeHHeM a = 20 M/c® B ogHO-

POAHOM 3JeKTPHUYECKOM MoJie HanpsxénHocTeio E. KakoBo ycKopeHHe NBIIMHKH Maccoi 2m
¢ 3apaaom 3q B ToM ke noJe? (Cuiioit TsaKecTH, AEHCTBYIOLIEH HA NBUIMHKY, NpeHedpedn.)

Omeem: M/c.

WUHAYKTUBHOCTL OfHOTO BUTKA MPOBOJOKH paBHAa 4 - 107% T'u. IIpu Kakoii cuje TOKa MarHuT-
HBIA IIOTOK UYepe3 IMOIEePeYHOe CeYeHHe KaTYIIKH, CAeJaHHON U3 5 BUTKOB, paBeH 20 mMB6?

Omeem: A,

K akkymysnaropy noakiiouuiam peocraT. Ha pucyHKe moxkasaH rpauK M3MeHEHHMA CHJIBI TOKa
B peocTaTe B 3aBHCHMOCTHU OT €TrO COIPOTHBJIeHWs. BribGepuTe M3 IpeAJIOKEHHBIX yTBEpIKJe-
HUH d6a, KOTOphle BEPHO OTPAKAIOT Pe3yJIbTAThI 3TOTO OIBITA.

I, Ab
12

10 1B
N\

DN O 00

—

0 1 2 3 ROu

1) BryTpeHHee compoTHBJIeHHE aKKyMyJasaTopa pasHo 0,5 OmM.

2) 3IC akkymyasaTopa passa 12 B.

3) MomHoCTh, BBIAENAEMAA B PEOCTATE YBEJUUMBAETCA IIPH YBEJMUYEeHHH €0 CONPOTHUBJICHUS OT
1 o 2 Om.

4) HampskeHue Ha peocraTe npu cuie Toka 2 A paBHo 5 B.

5) HanpsoxeHne Ha MCTOYHMKE He 3aBHCHT OT CHJILI TOKA Uepe3 peocTar.

Omeem: I:D
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17.

18.

19.

20.

IIpegmeT, pacmosioKeHHBIH Ha ABOWHOM (OKyC-
HOM pacCTOAHHMM OT TOHKOH COOHpalomieil JIHuH- 4
3bl, MIEPEABUralOT K TpoMHOMY GOKycy (CM. pu- 4_6_
cyHok). Kak uaMeHATCA mpu 3TOM paccTodHHe F 2F 3F
OT JIMH3BI A0 M300paskeHus IIpeAMeTa U pasmep [ ’
n3o6paskeHus? 3F 2F F
Jna xamm0il BEJIMYHUHEI ONMpPENEeIUTe COOTBETCT-

BYIOIMI XapaKTep U3MEHEHU: v

1) yBesuuuTcs

2) yMeHBIINTCH

3) He M3MeHHTCA

3anumuTe B Tabauny BhIOpaHHBIe udPBI AJIA KakA0H GusHuecKoi BeauuuHbl. I[udpH B OT-
BeTE€ MOT'YT IIOBTOPATHCS.

—
p—

Paccrosuue ot JuH3BI 10 H306pakeHus Pasmep nsobpaskenusa

Y4acTOK IleNM IIOCTOSHHOIO TOKA CONEPKUT PE3UCTOP. YCTAHOBHUTE COOTBETCTBHE MEKIY (op-
MyJaMHU AJId BBIYMCICHUA (PU3NUECKUX BeJWYHH M HA3BAHUAMM 3TUX BEJIHUYUH.

B dopmynax ucmonb3oBaHbl 0003HaueHUA: ] — cuyia TOKa Ha ydacTke Henu; U — Hampsxe-
HUe Ha yJacTKe LeNnu, ! — BpeMs MPOTEeKaHUs TOKA.

K xampgoil nmosmnum nepBoro Crosduna mnogGepuTe COOTBETCTBYIOIUYIO IMO3WMIMIO M3 BTOPOro
cronbua M 3anuinuTe B Tabauny BeIOpaHHBIE HUGPHI IMOA COOTBETCTBYIOIUMH OyxkBamu. Co-
IIPOTHUBJIEHNEM KOHTypa npeHe6peys.

DPOPMYVYJIbI PU3SNYECKHUE BEJIMYMUHBI
A) IU 1) sapaj, NpoTEeKIIHNHA 9epe3 pe3ucTop
b) It 2) Hamps)KeHHe Ha pe3ucTope

3) MOIIHOCTH TOKAa, BRIAEJIAIONIAACA Ha pe3ucTope
4) cuJa TOKa 4epe3 Pe3nCTOp

A| B

Omeem:

flnpo marema ;Mg 3axBaTWJIO 271eKTPoH. OIpe/eUTe YHCJIO IPOTOHOB M HEHTPOHOB B HTOM
axpe, o6pasoBaBIIEeMCs B pe3yJbTaTe TAKOH peaKIluH.

Yncao nporoHos | Ymcio He#ATpOHOB

Omeem:

B 6n1ank omeemos Né 1 nepenecume moavko ducaa, 6e3 npobenos u opyzux 0onoiHUMENbHbLY
CUMB008.

Ha pucynke npesacrasjieH ¢pparMeHT CIIEKTPA M3JIYYeHUS aTOMapHBIX MapoB Bogopoxa. Iludpsr
Ha YKCJIOBOH OCM — JAJIMHBI BOJIH B HAHOMeTpax. YeMy paBHA MUHHMAJIbHAsA 9HEPTrusa (HOTOHOB
Ha JaHHOM ydacTke crnekTpa? OTBeT OKPYIJIUTH JO IIeJIOTO 3HAYeHHUs.

800 700 600 500 400

|750 I 650 | 550 | 450 l

Omeem: 107" Ik,
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21.

22.

23.

B simepHOM peaKTope LENOYKa SAEPHLIX PeaKIUi HAUMHAETCA C 3aXBaTa ALPOM OLICTPOrO
HeHTpoHa. Kak M3MeHATCA mpH 3axBaTe HEHMTPOHA CHAEAYIOIINE XapAKTEPHUCTHKH AApAa: 3apsan
AApa M YUCJIO HYKJIOHOB B sifpe?

Jia KayKaoH BeJIHUMHBI ONPEeJleJINTe COOTBETCTBYIOIINM XapaKTep N3MEHEeHUA:

1) yBeanmuurcsa

2) yMeHbIIUTCA

3) He U3MEHHUTCS

SanumuTe B Tabauny BHIOpaHHBIE NUAPHI A KAXKA0H dusudeckoit Benuuunsl. Iludput B oT-
BeTe MOT'YT IOBTOPATHCA.

3apanx aapa Yucsio HYKJIOHOB B ALpe

C nomompio amnepmeTrpa IIPOBOAMJINCH, M3MEPEHUA CHJIBI TOKa Ha ydyacTke menu. Ilkana am-
nepMerpa nporpagyupoBaHa B A. IlorpermHocTs U3MepeHUH CHJIBI TOKA PAaBHA IOJIOBUHE II€HBI
JeJIeHUs IIKAaJIbl aMIIepMeTpa.

3anuinuTe B OTBET BEJUYHHY CHJIRI TOKA B I[eIH ¢ YYETOM IIOI'DEIIHOCTH M3MEPEeHMH.

Omeem: ( + ) A.

B 6aank omeemoe Ne 1 nepenecume moavko wucaa, 6e3 npobenoé u dpyzux AONOJHUMEAbHLLX
CUMB0J08.

Heobxoaumo cobpaTh 5KCIIEPHMEHTAJbHYIO YCTAHOBKY, C IIOMOIIbI0O KOTOPOM MOXKHO OIpeje-
JIUTh YCKOpEHHE TeJla, COCKAaJL3bIBAIOIIEr0 C HAKJOHHOM IUIOCKOCTH. I 3TOr0 MKOJbLHHUK
B3#AJ OPYCOK M HAKJOHHYIO INIOCKOCTL. KakHe ABa npeaMeTa M3 NMPHBEAEHHOTO HHUXKE MEpPEeUHS
000pynOBaHUA HEOOGXOAMMO MAONOJHHUTENLHO HCIOJIb30BAThH NJA IPOBEAEHHUS 3TOr0 3KCIEpPH-
MeHTa?

1) muaHaMoMeTp
2) npyxuHa
3) cexyHIOMep
4) auHe#Ka

5) BecHI

B oTBeT 3anummnTe HOMepa BRIOpDAHHBLIX IPEJMETOB.

Omeem: I:I_—_‘
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24.

PaccmoTpuTe TabaHIly, COAEPIKAINYI0O HEKOTOpPHIe XapaKTepUCcTHKHU miuaHeT CojlHEYHOH cHCTe-
mbl. Pasmeps! 1 napamMeTpul OPpOUT AAHBI B CPABHEHWH C ILJIAHETOH 3emid.

NAmsa Huamerp | Macca Op6uransHuiii | Ilepuon obpamenus | Ilepuox BpaineHus
' pazuyc (a.e.) (3eMHEIX JIeT) (3eMHBIX CYTOK)

Mepkypuii 0,38 0,06 0,39 0,24 58,6

Benepa 0,95 0,82 0,72 0,62 243
3emusa 1 1 1 1 1
Mapc 0,53 0,11 1,5 1/9 1

IOnuTtep 11,2 318 5,2 11,9 0,41

CarypH 9,5 95,2 9,5 29,5 0,43

Ypaun 4 14,6 19,2 84 0,72

Henryn 3,9 17,2 30,1 165 0,67

BriGepute d6a yTBepKIEHUs, KOTOPhIE COOTBETCTBYIOT XapaKTePUCTHUKAM IIJIaHeT.

1) CpenHssa IJIOTHOCTH BeHepnl MeHbIIle cpefHel IJIOTHOCTH 3eMJIH.

2) IlenTpocTpemuTeabHoe yckopenue IOnutepa mpm ero BpameHHH BOkpyr CosHia 6oJsblie
IEHTPOCTPEMUTEJIBHOIO yCKOpeHus Mapca.

3) IlepBas KocMHUYeCKas CKOPOCThb A HemTyHa MeHbIIe, 4eM AJs Y paHa.

4) YckopeHue cBOOOJHOTO MafeHHA Ha MepKypuu cocTaBiager mpuMepHo 4 M/c.

5) Cuna npuraxenus CatrypHa K Cosuny 6oabine, ueM y IOnurepa.

omaen:[ ]

YacTtb 2

Hecute 8 BJJAHK OTBETOB N2 1 cnpaBa 0T HOMepa COOTBETCTBYIOLLIErO 33aHUS, HA4YMHanA C NEPBON KNeTouknu. Kaxapii
CUMBOA NMULLNTE B OTAENIbHON KNETOYKE B COOTBETCTBUM C NpuUBEaAEHHbBIMW B BnaHke obpa3uamn. EauHnubl nuamepexus
dur3nYecknx BEINUYUH NUCATL HE HYXHO.

OTBeTOM K 3a4aHuNsSM 25-27 asnaeTcs 4YMCno. 3anvuwmnte 310 YUCNO B MoNe OTBeTa B TekcTe paboTul, a 3aTemM nepe-

25. Cuapsapn, neramuii co ckopoctbio 100 m/c, pa3pbiBaeTcsi Ha JBa OCcKoJKa. OZUH M3 OCKOJIKOB
Jetut nox yriom 90° Kk mepBoHaYaJILHOMY HaIpaBJIEHHMIO, a BTOpoil — mox yriom 60°. Kaxkosa
Macca CHapsja [0 pa3pblBa, €CJM BTOPOH OCKOJIOK Maccoil 1 xr mmeer ckopocts 400 m/c?
Maccoii B3ppIBUATOT'O BelllecTBa IIpeHeOpeys.

Omeem: KT.
_ F

26. B ogAHOPOAZHOM MarsuTHOM II0OJIE II0 BePTHKAJBbHLIM HAIIPABJSIOIIHM 0e3 1 B
TPEHUA CKOJIHb3UT HOPAMOM IOPHM3OHTAJBHBLIA IIPOBOAHUK Maccoi 0,2 Kr, 1o ,
KOoTOpoMy TedéT TOK 2 A. BeKTop MarHMTHOH MHAYKIIUU HAIIPaBJIeH r'OpH- |
30HTAJbHO MEPIEHAUKYJIAPHO IIPOBOAHUKY (CM. pucyHok), B = 2 Tun. Yemy
paBHA IJINHA IIPOBOJHUKA, €CJIU U3BECTHO, UTO YCKOPEHHe IPOBOJHUKA Ha-

[IpaBJIeHO BHU3 U PaBHO 2 M/c?? /||/
Omeem: M. "
27. IlpenMeT pacHoJIO’KE€H HA TOPHU3OHTAJILHON TIJIABHOM ONTHYECKONH OCH TOHKOI cobOuparomiei

auH3bl. OnTuueckasa cuia JuHsel D = 5 aurp. MzobparkeHue nmpeaMera AeHCTBUTEJILHOE, YBe-
JudeHUe (OTHOIIIEHHE BBICOTHI H300pakeHMsl IIpeJMeTa K BBICOTE caMoro mpeamerta) k = 2.
HaitguTe paccTogaHue OT U300parKeHUs IpegMeTa 10 JIUH3EIL.

Omeem: CM.

He 3abyabTe nepeHectv Bce oteeTu B BJIAHK OTBETOB N2 1 B COOTBETCTBUM C MHCTPYKUMEN NO BLINOAHEHWIO PABOThLI. ]
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[na 3anucn oTBeToB Ha 3apaHua 28-32 ucnonbayite BNAHK OTBETOB N2 2. 3anuwute cHadana HoMep 3afaHvs

(28,29 n 7. n.), a 3aTem pelleHne COOTBETCTBYIOWEN 3ana4un. OTBETH 3anMChiBanTe YETKO U Pasbopumeo.

28.

' P
JBe mopnuu OJHOrO U TOrO YK€ HAeaJIbHOI'O I'a3a HarpeBaloTCA
B cOCyJax OJMHaKoBoro ob6méma. I'papuxu mpomeccos mpen- I
cTaBJeHbEl Ha pucyHke. [louemy maoxopa I jiesxkuT BhIIIE M30-
xopsl II? OTBeT mosicHUTe, yKa3aB, KaKkne (pHU3NYeCKHe 3aKO- %
HOMepHOocTH Brl mcnosb3oBanut qiid o0bLACHEHHUA. -
£=7 >
0 T

TOpbIX HEOBXOAMMO W [OCTATOMHO AN PEeLleHMs 3aJaun, a Takke maremartudeckue npeobpas3osaHusi, pacyeTs
C YUCNIEHHBIM OTBETOM M, NPYN HEOBXOAUMOCTH, PUCYHOK, NOACHSIOLLMIA PELLEHUE. ..

lMonHoe npaBunbHOE pelweHne Kaxaon n3 3agad 29-32 AONXHO CoAepXaTth 3aKOoHbl ¥ GOPMYNnbI, NPUMEHEHUE KO-

29.

30.

31.

32.

A B
Craprys n3 TouKu A (CM. PHCYHOK), CIIODTCMEH JBHJKETCA DaBHOYCKODPEHHO
0 TOYKM B, mocsie KOTOPOH MOAYJb CKOPOCTH CIIOPTCMEHA OCTAETCHA IOCTO-
SHHBIM BILIOTH A0 Touku C. Bo CKoJbKO pas BpeMs, saTpaueHHOE CIIOPTCMe-
HOM Ha yuacTtok BC, Oosblme, yem Ha yuyacToxk AB, eciau MOmyJib YCKOpPEHUSA
Ha oboux yuyacTkax oauHakoB? TpaexTopus BC — mosiyOKpyXHOCTB. C

JBa OAMHAKOBBIX TEIJIOU30JHUPOBAHHBLIX COCYAa COEJMHEHBI KOPOTKON TPYOKOH ¢ KpaHOM.
06B6M kakaoro cocyaa V = 1 m®. B nepsoM cocyze Haxomurcs v, =1 mous resus npu Temme-

parype T1 = 400 K; Bo Bropom v, =3 moss aprosa npu temneparype T;. Kparn oTKphIBaIoT.

ITocse ycTaHOBJIEHUA PaBHOBECHOTO COCTOAHHUA JaBJieHHe B cocyaax p = 5,4 klla. Onpenenure
MepBOHAYAJILHYIO TeMIlepaTypy aprona T's.

B oxnopomHOM MarHUTHOM MOJIE C MHAYKIIHEH B, HanmpaBJIeHHOH BePTHUKAJIbHO BHH3, PAaBHO-
MEPHO BpalllaeTCs IO OKPYYKHOCTH B I'OPM3OHTAJIBHOMN IIJIOCKOCTU IIPOTHUB YaCOBOH CTPEJIKHU OT-
PHIIATeIHHO 3apSKeHHBIH IIapHK MAaccoil m, MOABEIIeHHBIH HAa HUTH AIMHOH | (KOHMdYecKuit
MaATHUK). YTOJ OTKJIOHEHUS HUTH OT BEPTHKAJIHM PaBeH O, CKOPOCTh BPAIlleHUs IIaPHKa PaBHA
v. Haitnure 3apsan mapuka q. Crenaiite pUCyHOK C YKa3aHHWEM CHJI, NEeUCTBYIOLIUX Ha IIIapHK.

Ll

ol

dorokaron ¢ paboroi Beixoaa 4,42 - 1071° J»x ocBeliaeTcsi MOHOXPOMATHUYECKHM CBeTOM. BEI-
JleTeBIlIMe M3 KAaTOJa JJIEKTPOHBI IIONAAAIOT B OAHOPOJHOE MATHUTHOE II0JIe C HHAYKIHeH
4-10"* Tn MEePHNeHANKYJJIAPHO JUHUAM HHAYKIANA 3TOTO NOJAA U ABUKYTCA IO OKPYHOCTSIM.
MaxkcuManbHEIN paguyc Takoil okpysxuaoctd 10 mm. KakoBa uacrora v magaromero cBera?
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BAPUAHT S5

Yactb 1

Te OTBET B Nosie OTBETA B TekcTe paboThl, a 3aTeM nepeHecute B BJIAHK OTBETOB N2 1 cnpasa OT HOMepa COOTBETCT-
BYIOLLIErO 334aHWUA, HAYMHAA C NEePBOI KNeTOYKU. Kaxabiii CAMBON NUWKTE B OTAENLHOM KNETOYKe B COOTBETCTBUWN C NpU-
BeOeHHbiMK B Gnanke obpasuamn. EguHnisl nuamepeHns GUanyecknx BeJIMYMH NUCaTh HE HYXHO.

OTBeTamMu k 3apganmsam 1-24 aenaotcsa umdpa, CNoBo, YUCNIO UK NOCNEA0BATENLHOCTL LMdP uan Yucen. 3anmwn-

1.

ABTOMOONJIb ABMI)KETCA IO ImpsaMo# yiaune. Ha rpaduke mpeicraBjieHa 3aBUCHMMOCTb €rO CKO-
POCTH OT BpeMeHH. UeMy paBeH MOAYJbL YCKOPEHHA ABTOMOOHJIA B IPOMEXKYTOK BPEMEHH OT
10 ¢ mo 20 c¢?

Ury M/Cprmmmmtommom ot S S foeoemepeeene .

20 /\

10

0

o~ |
°cy

30
Omeaem: M/c2.

B umepumajbLHON cHCTeMe OTCYeTa CHJa I7'coo6m;ae'r TeJay Macéoﬁ m yCKOpeHHe, PaBHOE IIO
Mozymio 2 mM/c?. Uemy paseH MOJAYJIb YCKOPEHHSA TeJIa Maccoi % mox ZeiicTBueM cuibl 2F B
3aToi cucreMe orcyeTa?

Omaem: M/c.

OXOTHHMK, CTOAIMI Ha IJIagKOM JbAY, CTPEJAET U3 PY’Kbi B FOPU3OHTAJILHOM HAIIpPaBJIEHWH.
Macca sapaza 0,04 kr. Cxkopocts gpo6uHOK mpu BeicTpese 300 M/c. KakoBa Macca oXoTHMKA,
ecJy ero CKOpPoCTh IocJje BhICcTpesia paBHa 0,2 m/c?

Omeem: KI.

ByTeIIKY ¢ IOACOJHEYHBIM MAacJiOM, 3aKPBITYI0 HpoOKOi, mepeBepHyaH. Ompesenaure CUIy, C
KOTOpOH [efiCTBYeT MAacji0 Ha MPOGKY IJIOMAaAbio 5 ¢M?, eC/IM PacCcTOSHME OT YPOBHS MAacja B
cocyze mo npodxu passo 20 cM.

Omeem: H.

IITapuk KaTHUTCA IO NpAMOMY Xeo0y. VisMeHeHMe KOOPAMHATEI MIAPDMKA C TEYEHHEM BPEMEHH
B MHEPOUAaJbHOM CHCTEMe OTCYeTa IIOKasaHo Ha rpadukxe. Ha ocHoBaHMH 3TOro rpadukKa BhI-
OepuTe ABAa BEPHBIX YTBEPIKICHUSA O JBMIKEHHUM IIapHUKa.

x,MA
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1) IlepBeie 2 ¢ mMapuK MOKOMJICH, 4 3aTeM JBHUTAJICA C BO3PACTAIOINEH CKOPOCTHIO.

2) Ha mapuk fgeiicTBOBaJIa BCe yBeJIMUMBAIOIIAACH CHJA.

3) IlepBhie 2 ¢ CKOpPOCTD LIAPHKA HEe MEHAJACh, 4 3aTeM ee MOAYJIb IIOCTeNeHHO YMEHbIIAJICH.
4) IlyTb, npoiieHHBIH IIADMKOM 3a IepBble 3 ¢, paBeH 1 M.

5) CKOpPOCTBH IIapHKAa IIOCTOSIHHO YMEHbIIIAJIach.

Omeem:

B mkonbHOM saGopaTopuu HM3ydawT cBOGOJHBIE BepPTHKAaJbHbIE KOJEOAHHS NPYKHUHHOIO Ma-
ATHUKaA IIPH Da3JIMYHBIX 3HAYEHUAX MACChl MaATHHUKaA. Kak H3MeHATCA mepuoj KoJebaHuit
MasATHHKA ¥ IIepHoJ] U3MeHEeHHA ero NMOTeHIUAJbHONH JHEPruH, e€CJH YBEeJUUYHTH MacCcy MasT-
HHKA, He HM3MeHAd KEeCTKOCTh NPYKUHBI? [[na KaKAONH BeJHWYUHBI OIpeNeINTe COOTBETCT-
BYIOIIIUII XapaKTep ee N3MEHEHUS:

1) yBenmuurcs

2) yMeHBIINUTCA

3) He U3MEHHUTCH

3anumure B Tabauny BbIOpaHHBIEe HUMDHI AJIA KaKAON (usudecKoi BeauwuuHbl. Iudpsr B oT-
Be€Te MOTYT HOBTOPATLCAH.

Ilepuon M3aMeHEeHUSA MOTEHINAJIbHOMN

Iepuon kosneGarmit
SHEpPruH

IT1aiiba cbe3kaeT U3 COCTOSTHHA IOKOA C TOPKH BBEICOTOH H. YCKOpeHHEe CBOOONHOIO HaJeHUA
paBHO g£. ¥ IOAHOKHUA TOPKHM KHUHETHUYECKAas SHeprud Inaiioel paBHa Egx. Tpenue maiobl o
TOPKY IpeHeOpe:KHMO MAaJo.

YcTaHOBHUTE COOTBETCTBHE MEXAY (GDH3HUYECKHMH BeJWUYHHAMH U (GOpMYyJaMH, II0 KOTOPBIM HX
MOKHO pPacCUHTATH.

K Ka[0oil mo3umuM IepBOro CTOJOIA MOAOEpHTEe COOTBETCTBYIOIIYH MO3MIIMI0 BTOPOTO U 3a-
numuTe B TabauIy BRIOpaHHBIe UMPHI II0J COOTBETCTBYIOIMUMU OyKBaMH.

PU3NYECKAA BEJIMYHUHA DOPMVYIJIA
A) mMacca mai0b1 1) E 2
B) moayas mMmyibca maiOLl y OAHOMUS F'OPKH ‘ gH
2) V2Ex
gH
3) 2El€
gH
4) EK
gH
A B
Omeem:

IIpu npoBeseHHMM ONBITA B COCYZ 3aKauMBAJIU. BO3AYX, OLHOBPEMEHHO OXJaxzaasa ero. Ilpu
9TOM TeMIlepaTypa BO3JyXa B COCyZe IOHHU3UJACh B 2 pasa, a JaBJIEHHe BO3JyXa BO3POCJIO B
TPH pasa. Bo cKosbKO pa3 yBesMYMIach Macca BO3Ayxa B cocyne?

Omeem: B pas.
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9.

10.

11.

12.

I'az mepeBoAAT U3 cocTOsAHAA 1 B cocToAHMEe 3 Tak, KaK IOKa3aHO Ha p—V-mumarpamme. Yemy
paBHa paboTa, coBeplIeHHasd rasoM B mporecce 1-2—-3, ecau po = 80 klla, Vo = 2 n?

P 1
2p0r———
M EEHAEE
| |
1 l >
v, o, v

Omeem: JIx.

OTHOCHTeJIbHAA BJIAXXHOCTH BO3AyXa B 3aKPHITOM cocyfe ¢ mopmaHeM paBHa 40%. Kakoii cra-
HET OTHOCHTEJbHAas BJIAXXHOCTh, €CJH 00beM cocyZa 3a cueT JBMIKEHUA IIOPIIHA IIPH HEu3-
MEHHOH TeMIepaType YMEHBIIUTL B 3 pa3a?

Omeem: %.
Topsauas »XHUAKOCT, MEIJEHHO OXJaKJajlach B CTakaHe. B TabGiuie OpUBEAEHBHI Pe3YJIbTAThI
M3MepeHHUIl ee TEeMIEPaATYPHL C TeUEHHEM BPEMEHH.

Bpems, Mmun 0 2 4 6 8 10 12 14
Temneparypa, C | 95 | 88 | 81 80 80 80 77 72

BriGepuTe M3 TPEATIOKEHHOI'0 NMepedHs d6a YTBEPKAEHUA, KOTOPbie COOTBETCTBYIOT pe3yJibTa-
TaM MPOBEJEHHOI0 5KCIePUMEHTAIHLHOIO MCCJAELOBAHUA, U YKAXKHUTE UX HOMEpAa.

1) TemmepaTtypa KpHCTAJJIM3AILMH XKHUAKOCTH B JAaHHBIX ycaoBUAX paBHa 80 °C.

2) Yepes 7 MHH mocJie HayaJa U3BMEPEHHI B CTaKaHE HAXOJWJIOCh BELIECTBO TOJILKO B TBEPAOM
COCTOSTHHH.

3) Yepes 4 MUH MoCJe Hauajla U3MEPEHUH B CTaKaHe HAXOJMJOCH BEI[eCTBO KAK B KHIKOM,
Taxk U B TBEPAOM COCTOAHHH.

4) Yepes 12 MmuH mocJjie Hadajla U3MEPEHHUH B CTAKAHE HAXOAUJIOCH BEIIECTBO TOJBLKO B JKHJ-
KOM COCTOSITHHH.

5) Yepes 14 MuH mocjie Hayaja U3MEPEHHH B CTaKaHe HAXOAWJIOCH BEIIECTBO TOJBLKO B TBEp-
JIOM COCTOSIHHMH.

Omeem:

TeMmnepaTypy XOJOAUJIBbHHMKA TEIJIOBOrO ABHrareis, pabGoraiomero no mukiay Kapro, yBeau-
YHUJIA, OCTABMB TeMIIEPATypy HarpeBaTeJd nmpekHeil. KosnuecTBO TemJOThHI, MOJyYeHHOE Ia3oM
OT HarpeBaTeJs 3a UHUKJ, He ndameHuiaock. Kak mamenusucsy npu srom KIIJl TennoBoro asura-
TeJIA U KOJHUYECTBO TEILJIOTHI, OTAAHHOE ra30M 3a IHMKJ XOJOAUIBHUKY?

Jns xaXxA0il BeJIMUMHBI ONIPENEJUTE COOTBETCTBYIOIIUI XapaKTep U3MeHEeHUs:

1) yBenwumiace

2) yMeHBIINIIACH

3) He M3MeHUJACH

3anuiure B TabauIly BeIOpaHHBIE HUMPHI AJd KaxI0i dusndeckoi Beaudunsl. I{udpsl B oT-
BeTe MOI'yT NOBTOPATBHCA.

KII/ TensoBoro KosyecTBO TENJIOTHI, OTAAHHOE ra3oM
JBUraTes XOJIOAUJIBHUKY 32 IUKJ paboThl
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13.

14.

15.

16.

Kak nanpaBinena (eeepx, 6nu3, éneeo, énpaeo, om nabrwdamensn, x Habaiodamenio) cuia

Kynoma F, peficTBymoImmas Ha MOOJOMKHUTEJbHBIM TOYEUHBIH 3apsij +¢, NIOMEIEHHBIA B IEHTD
KBaJpaTa, B BepIIMHAX KOTOPOr'o HAXOHATCA 3apanbl: +¢, +¢, —q, —q (cM. pucyHor)? OrseT
3alUIIUTE CIOBOM (CJIOBAMH).

tqe o +q
e +q
-q -q

Omeem: .

Yepes y4acToOK Henu (CM. PUCYHOK) TedeT IOCTOSHHEIN TOK I = 6 A. KaKkyo cuiy TOKa IIOKa-
3eiBaeT ammepMeTp? CompoTHBIIEHHEM aMIepMeTpa npeHebpedsb.

r r r\|\ r
,@-L—IHH r —

Omeem: A.

JIyu cBeTa mazaeT Ha IJIOCKOE 3€PKAJIO. YIroJ MeXAy NafalolquM M OTPAa’XEHHBIM JIydYaMH pa-
BeH 60°. Onpenenure yroja MeXxay OTPayKEHHBIM JIYIOM M 3€PKAaJiOM.

(]

Omeem: .

Ha pucyske nzobpaskeHa 3aBUCHMOCTb CHJILI TOKA Yepe3 JaMIOy HAKAJIMBAHUSA OT IIPHJIOMKEH-
HOro K Hel Hanp#AKeHHsa. BribepuTe 06a BepHBIX YTBEP)KIE€HHS, KOTOPhIE MOXXHO CHeJaThb,
aHAJIU3UPYS 3TOT rpadukK.

I,A4

0,4 ]

0,3 -]

0,2 =i

0,1 //

o

40 80 120 160 200 U,B

0

1) CompoTuBieHHe JaMObl HE 3aBUCHUT OT IPHUJIOXKEHHOTO HANPAXKEHNA.

2) MomHnocTs, BeIAEAsAeMAs B jJaMie o0pu Hanpsibxkenuu 110 B, pasua 38,5 Br.
3) MomHocTs, BEIZENAeMad B JaMine npu Hanpsxkenuu 170 B, pasua 40 Br.
4) CompoTusjeHHe JIaMIBI IDU cHje TOKa B Helt 0,15 A pasro 200 Om.

5) ConporuBieHue jamMnel npu Hanps;xeaun 100 B pasno 400 Om.

Omeem:
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17.

18.

19.

B npoapayHOM cocyzae, 3allOJJHEHHOM BOJO#, HaxoguTcs AupaKIMOHHAA pelleTKa. Pemrerxa
OoCcBelIaeTcs NAapajlJIeJIbHBIM IYYKOM MOHOXPOMATHYECKOI'O CBETa, MNAJaloIlUM MIepIeHAUKY-
JIAPHO €e NMOBEPXHOCTH Yepe3 OOKOBYIO CTEHKY cocyna. Kak m3aMeHATCA 4acToTa CBETOBOM BOJI-
HBI, Dafaiomleii Ha pemIeTKy, W YroJ MeXXAy NaJaiollyM JY4OM M HePBBIM JubpaKIMOHHBIM
MAaKCHMYMOM IIpH 3aMeHe BOABI B COCyJe IIPO3PadYHON KHUIAKOCTHIO C OOJIBIIMM IOKAa3aTejeM
mnpeJioMJeHus?

s Ka)kaoil BeJIMYUHBI ONIPEIEJINTE COOTBETCTBYIOIINI XapaKTep U3MEeHEeHU !

1) yBeamuunach

2) yMeHBbIINJIACH

3) He U3MEHHJACH

3anumure B Tabauny BeIGpaHHBIe IUMPHI AJXA Kaxjgoro orsera. Iludpsl B oTBeTe MOryT IIO-
BTOPATHCA.

YacToTa BOJIHBI CBETA, Yroa MeXJy HOPMAaJIbIO K peIlleTKe
AOCTHUIarIero pemeTKu " IIePBBIM INPpaKOUOHHEIM MaKCHMYyMOM

Ha pucyHke NokasaHa IleOb IIOCTOSHHOTO TOKAa. ¥CTAHOBHUTE COOTBETCTBHE MEXAYy Gbusmye-
CKHMH BeJIMYMHAMHU U (GopMysIaMH, MO KOTOPHIM HX MOXXHO paccuurtaTh (6 — I3JC ucrounuka
HaIpAKEeHUdA; r — BHYTPEHHee COIPOTHUBJIEHHE UCTOYHHKA; R — CONpPOTHUBJIeHHE pe3nucTopa).
6, I
ST
| v

R R

}_

>

K

K kaxpoili mosunmum mepBOoro crtoJibma mogbepHTe COOTBETCTBYIOINYIO IIOSHIIMIO M3 BTOPOrO
cToI0Ila ¥ 3anMIINTe B TaGJuIy BbIOpaHHBIE IUGPHI IOJ COOTBETCTBYIOIIUMH OyKBaMHU.

PU3NYECKHUE BEJINYUHBI DPOPMYVYJIBI
A) HampsKeHUe Ha HCTOYHHKE IIPH 3aMKHYTOM KJioue K 6R

1
B) cuna ToKa uepe3 UCTOYHHK IIPH Pa3OMKHYTOM KJawue K ) R+r

2) _2r
2R+r

6

2R+r
4)6

R+r

Omeem:

Ha pucyHke wnsobparkeHa MOJeJb HEHUTpPaJIbHOrTO aTroMa. Macca aToMa paBHa
11 a.e.Mm. CKOJIBKO IIPOTOHOB U HEHTPOHOB COAEPXKUT AAPO JaHHOTO aToMa?

YucJI0 IPOTOHOB Yucso HEHATPOHOB

Omeem:

B 6aank omeemos Ne 1 nepenecume moavko yucaa, 6e3 npobenos u Opyzux OONOLHUMEAbHbLX
CUMB0.108.
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20.

21.

22,

23.

.

Ilepuox mosxypacmajga msorona Hatpus --Na paseH 2,6 roga. Usnauansro 6sut0 208 r aTOTO
nsorona. CKoJbKO ero Oyzer uepes 5,2 roga?

Omeem: T.

Jn1s HEKOTOPBIX aTOMOB XapaKTEePHOM OCOGEHHOCTBHIO ABJIAETCA BO3MOYKHOCTBH 3aXBaTa aTOM-
HBbIM AAPOM OAHOTO U3 OJAMKANWIINX K HEMY 3JIeKTPOHOB. Kak M3MEeHAIOTCA NIPY 9TOM MAacCOBOE
YHCJIO U 3apan aapa?

Jnsa kakaoi BeJIMYUHBI OIPEJEJIUTe COOTBETCTBYIOIMUIN XapaKkTep U3MeHeHHs:

1) yBenmumBaercs

2) yMeHbIIaeTcs

3) He uaMeHseTCH

3anumuTre B Tabguny BhIOpaHHBbIEe NUGPHI ANA KaKA0H ¢usndecKoil BeaumduHbl. [ludper B oT-
BET€ MOI'YyT HOBTOPSATHLCH.

MaccoBoe umncio aapa 3apang agpa

IInst mpoBeeHUs OombiTa YYEHHUK HAJIWI Boaoy B MeH3ypKy. llIkasa MeH3ypKH mporpajgyuposa-
Ha B Mmumymmiantpax (ma). IlorpeinHocTs n3MepeHu#l o60beMa paBHA IieHe HeJieHHA IIKaJbl MeH-
3ypKHu. YeMy paBeH 06'beM HAJINTON YUEHHKOM BOABI?

Omeaem: ( + ) M.

B 6nank omeemos Ne 1 nepeHecume moabko Yucaa, 6e3 npobenoé u dpyzux 0onoiHUMeNbHbLX
CUMB0JL08.

HGOGXOZII/IMO JKCIIepMMEHTAJIbHO H3YYHUTh 3aBUCHMOCTHh YCKODEHHMA TeJia, CKOJb3ALIlero mno Iue-

pPOXOBATOM HAKJOHHOMN IJIOCKOCTH, OT Ko3ddHUIlMeHTa TPeHHS rpysa O IJIOCKocTb. Kakue aBe
YCTaHOBKM U3 M306parKeHHBIX HHXKe cJeflyeT BhIOpaTh, 4TOGHI IPOBECTH TaKoe HcciaegoBaHue?

m 3m
2m m m m
2a lﬁaz\ 2a. 'ﬂ\ %\
7/ 7 7
H 2n

1 2 3 4 5

/
2p

B orBeTt 3anumuTte HoMepa BHIGDAHHBIX YCTAHOBOK.

Omeem:
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24. PaccmoTpuTe TabAHIly, COAEPAlfyi0 XapaKTepPUCTHKH HEKOTOPhIX cOyTHHKOB miaHer Cou-
HEUYHOH CHUCTEMBHI. ‘

HasBauune Pagmyc cmyT- Paguyc op- Cpenusas Bropasa kocMHu- IInanera
CIYTHHKA HUKAa, KM OUTHI, THIC. HJIOTHOCTbD, yecKasa CKO-
KM r/ cm® pocTth, M/cC
Jlyna 1737 384,4 3,35 2038 3emidA
Poboc ~12 9,38 2,20 11 Mapc
Ho 1815 422.6 3,57 2560 HOnurep
Espona 1569 670,9 2,97 2040 " Onurep
Kannucro 2400 1883 1,86 2420 IOnuTep
Turan 2575 1221,9 1,88 2640 CaTtypH
06epoH 761 587,0 1,50 770 Ypan
TpurtoH 1350 355,0 2,08 1450 Hentyn

BribepuTe d6a yTBepKIeHUsA, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTUKAM IIJIaHET.

1) Ho maxogurcsa paibnie oT moBepxHocTH IOnurepa, uem Kajimcro.

2) OobeMm Tpurona nmoutu B 2 pa3a MeHbIne o0beMa Turaga.

3) Macca Turana 6oJbiie Maccsl Kaiaucro.

4) VcxopeHue cBoGommoro masenus Ha Mo cocrasnser mpumepso 1,82 m/c?.
5) IlepBasa kocMHUYecKas CKOpPOCTH AJisa EBponbl mpuMepHO paBHa 1,64 Km/c.

Omeem:

Yactb 2

OTBETOM K 3aaaHusaM 25-27 aBnseTcs Yucno. 3anuwnte 310 YUCNO B NONE oTBeTa B TekCTe paboThl, a 3aTeM nepe-
HecuTe B BJAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOLLEro 3aaHns, HauuHan ¢ NepBon KNeTouku. Kaxapin
CUMBON NULLIMTE B OTAENBbHOW KNETOYKe B COOTBETCTBUU C NpuBeAeHHbIMU B BnarHke obpasuamn. EauHULbl uamepenuns
HU3NYECKNX BENNYUH NUCATb HE HYXHO.

25. MajbuMK Ha CaHKax CcKaTujcsa 0e3 TpeHHsA ¢ JieAAHOIH FOpKH BeicoToi 10 M u mpoexas mo ro-
pusoHTasu 10 ocTaHOBKM 50 M. Cujia TpeHUA NPH €ro ABHKEHHWH 10 TOPU3OHTAJIBHOM IOBEPX-
HocTn paBHa 80 H. Yemy paBHa ofiias Macca MAIbuMKa C CAHKAMu?

Omeem: KT.

26. IMuaumHIpHYECKUIH COCY[ pasfejieH HeIOABH)KHOM TeILION30JHPYIOIiell neperopokoii. B oguoit
YacTH COCy/Zla HAXOAUTCA KHCJIOPOX, B APYroii — BOXOPOX, KOHIIEHTPAIlHMH Ia30B OAMHAKOBEI.
HaBieHue KucCjIopoja B 4 pasa MeHbIIe AaBJIeHHUsS Bojopoja. Uemy pPaBHO OTHOLIEHUE cpenHeH
KHHETHYECKOH SHEPruM MOJIEKYJ KHCJOpoAa K CcpefHeill KMHEeTHUYeCKOIl 3HEePrHM MOJIEKYJI BO-
zopoza?

Omeem: .

27. Yemy paBHa cuia Amiepa, JeHCTByoOIIas Ha CTaJbHOM NPAMON IPOBOAHUK C TOKOM JJIMHOM
10 cM ¥ mIOMIAABIO IIONIEPEYHOT'0 CeUeHHusa 2 - 1072 mm2, ecan Hanps»keHue Ha HeMm 3,6 B, a
MOAYJb BeKTopa MarHiuTHOM muHAVKIHUA 1 Ta? BekTop MarHMTHOW MHAYKIIUU NepHeHIUKYJIA-
pPeH HNpOBOOHUMKY. ¥ neabHOe conporuBiaeHne craau 0,12 Om - MMZ/M.

Omeem: H.

He 3abyabTe nepeHecTy Bce 0TBETHI B 6naHk 0T8eTOB N2 1 B COOTBETCTBUM C MHCTPYKUMEN NO BbINONHEHWIO paboTsl.
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MonHoe pewenne 3apad 28-32 HeobxoauMMO 3anucaTh B GnaHke oteeTos N2 2. MNpu odpopmneHnn peweHns B bnaH-
ke oteeToB N? 2 3anuwmnTe CHavYana Homep 3aaaHus (28, 29 1 T. 4.), a 3aTem peuieHue cCooTBeTCTBYiowW e 3anayun. OTBe-
Tbl 3aNUCHIBANTE YETKO U pa3bopuneo.

28. Tonkas sauH3a JI naer uyeTkoe AeHcTBUTeNbHOe H3o0pa)kenue mpeamera AB Ha skpanme 9
(puc. 1). Yro mpomsoiiser ¢ u3obpakeHMeM NpeaMeTa HA 3KpaHe, €CJH BEPXHIOI IOJOBHHY
JIUH3bI 3aKPHITh KycKOM depHoro KaproHa K (puc. 2)? IlocrpoiiTe nzobparkeHne IpeaMeTa B
oboux ciay4dasax. OTBET IIOACHHUTE, YKa3aB, KaKHe (IJPI3H‘-IGCRPI€ 38KOHOMEPHOCTH BBl HCIIOJIB30-
BaJU A O0BACHEHUA. ‘

AH 3 K AII £

Puc. 1 Puc. 2

MonHoe NpaBunbHOE peLleHne Kaxaoi n3 3apad 29-32 AOMKHO BKIOHATL 3aKOHb! M HPOPMYIIbI, MPUMEHEHNE KOTO-
pbix HEOOXO0ANMO ¥ AOCTATONHO ANS PeLLEHUst 3a4a4u, a TaKxe MateMatndeckue npeobpas3oBaHuns, pacyeTbl C YACNEH-
HbIM OTBETOM U NP He0BXOANMOCTN PUCYHOK, NMOACHSAIOWNIA pPeLLeHe.

29. He6oabmasa miaii6a mocjie TOJYKA mpuoGpeTaeT CKOPOCTh U = 2 M/C M CKOJIB3HMT II0 BHYTDEH-
Hell TOBEPXHOCTH INIAJKOT0 3aKpeIlJIeHHOro KoJjblla paauycoM R = 0,14 m. Ha kakoii BeicOTe
h mait6a oTpeIBaeTCA OT KOJbIlAa ¥ HAaYWHAET CBOGOAHO maaaTh?

30. C ogHOATOMHEIM HeaJbHBIM ra3oM HEHM3MEHHOH MacChl IPOHMCXOAMT IMKJIMYECKHI Ipolecc,
MOKA3aHHBLIA Ha pHUCYHKe. 3a IMKJ ras cosepiiaer pabory A, = 5 kll’k. Kakoe koimuecTBO
TEIJIOTHI @, ra3d MOJy4aeT 3a IUKJ OT HarpeBaTeas?

, PA
1 2




31.

32.

JIBa mapajiielbHBIX APYT APYry pejbca, JeKalliX B NOPU3OHTAJILHOM NMJIOCKOCTH, HAXOASATCH

B OJHOPOJHOM MAarHUTHOM MO0Jie, MHAYKIMUA B KOTOpOro HamnpaBjleHa BepPTHUKAJIBHO BHUS3
(cM. pUCYHOK, BHJ cBepxy). Ha penbcax HaxoAsTCs OBa OAMHAKOBHIX IIPOBOAHMKA. JIeBuIil

o

NPOBOAHUK OBUMKETCA BIIPABO CO CKOpPOCTBIO V , a mpaBeIid — nokouTcA. C KakKoil CKOPOCTBIO
U HAZO IepeMelIaTh IIPaBLIM NPOBOAHMK HAIPABO, YTOOBI B TPH pasa YMEHBIIHUTh CHIYy AMie-
pa, meicTBYIOUIYIO Ha JieBbiit MPOBOAHUK? (CONMPOTHBIEHUEM PEJILCOB IpeHeOpeyYs.)

" 13,6
YpoBHM 3HEPrHMH 3JIEKTPOHA B aToMe BOZopoja 3ajaiorca Gopmynoi E = - n’2 aB, rge
n=1, 2, 3, .. . IIpu nepexone aroma us cocroauua E; B cocroauue E, aTrom ucmyckaer ¢o-

ToH. Ilonas Ha moBepxHOCTL oTOKaTOAa, (GOTOH BhIOMBaET POoTO3NIEKTPOH. HacToTa cBEeTa, CO-

OTBETCTBYIOIIlasA KpacHoil rpanune ¢oroaddeKra AJA MaTepHaaa IOBEPXHOCTH (OTOKATOAA,
14

Vip= 6 + 10°" I'm. Yemy paBHa MaKCHUMAaJIbHO BO3MOXKXHAfA CKOPOCTb (POTO3JIEKTPOHA?
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BAPUAHT 6

Yactb 1

OtseTamu K 3apaHuam 1-24 ansioTca umdpa, CNoBo, YUCIO UAKN NOCNEA0BaTeNLHOCTL LdP UAK Yucen. 3anuwm-

Te OTBET B None orBeTa B TekcTe paboTel, a 3atem nepeHecute B BJJAHK OTBETOB N2 1 cnpasa oT HOMepa COOTBETCT-
BYIOLLEro 3a4aHunA, Ha4nHas C NepBoi KNETOo4KN. Kaxablii CUMBO NULIUTE B OTAENLHOW KNETOYKE B COOTBETCTBUM C NPU-
BeAeHHbIMK B GnaHke obpasuamn. EanHuub naMmepeHnsa Guanyecknx BEIMYUH NMNCATb HE HYXHO.

1.

ABTOoMOOMIB ABMMKeTCA IO npamMoil yaune. Ha rpaduke mpescTaBjieHa 3aBUCHMOCTD €10 CKOPOCTH
OT BpeMeHHU. UYeMy paBeH MOAYJb YCKOPEHHsS aBTOMOOMJIA B MOoMeHT BpemeHH oT 20 ¢ zo 30 c?

Ve M/C
20

10 //
o= 1

10 20 30 40 b ¢C

Omeem: M/c2.

B uHepnuanbHOH cucTeMe oTcueTa cmia F coobmiaer Tesry Maccoil m yCKOpeHHE, PaBHOE IIO
. . F

Moaymio 8 mM/c?. UeMy paBeH MOAYJIb YCKOpPEHHA Tejla Maccoil 2 m Nox AeHCTBHEM CHJILI 5 B

39TOM cucreMe orcdera?

Omeem: Mm/c.

OxorHNK Maccoit 60 Kr, cToAmuil Ha IJIaJKOM JIBIY, CTPEJAET U3 PYKbSAd B NOPU3OHTAJIBHOM

HanpasjJeHENHu. Macca 3apaga 0,03 kr. Ckopocts apo6uHOK Ipu BhicTpesae 300 m/c. Onpeaenn-
Te CKOPOCTH OXOTHHKA IOCJIe BHICTpeJAa.

Omeem: M/c.
ByTeIIKYy ¢ NOACONIHEYHHIM MAaCJIOM, 3aKpBITYIO Opo6Koii, mepeBepHyaH. KakoBo paccTosHue

OT YPOBHA MacJja B COCyAe OO NPOOKM, eCcJU CHJa, ¢ KOTOPOH AeHCTBYET MAcCJO Ha HPOOKy
mromazeio 10 cm?, paBua 3,6 H?

Omaeem: CM.

[ITapuk kaTuTCa 0 mpaMoMy kejaoby. UsmeHeHne KOOpPAMHATHI

/Y

IMmapyuKa ¢ TedeHueM BpeMeHH B HHEPIIUAJLHOM CHCTEME OTCUeTa o
noka3aHo Ha rpaduke. Ha ocrHOBaHMM aToro rpaduxa snibepure 4
0d6éa BeDHBIX YTBEDPKJEHUA O JBHYKEHWH IIAPHKA. \
1) IlepBhie 2 ¢ CKOPOCTH IIAPHKA HEe MEHSAJIACh, 4 3aTEM ee MO- 2

AyJb OOCTENEHHO YMEHBIIAJICH. \
2) CkopocTh IIapHKa Bce BpeMsA VBeJIHYHUBAJIACD. 0 1 B 3 t,>c
3) IlepBrie 2 ¢ cymma cwi, JeHCTBOBABIIMX HA INAPUK, 6Gbljia

paBHa 0.

4) 3a mepBuie 3 C IIapHK IepeMeCTUICH Ha 1 M.
5) CxopocTh ImapuKa MOCTOAHHO YMEHBIIANIACh.

Omeem:
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6.

B mKkoJabHOM JaGopaTopuu M3yd9alOT CBOOOZHEIE BeanKaJImee KoJie0aHHA IPYKHUHHOTO Ma-
SAITHUKA IOPHM PA3IUYHBIX 3HAUYEHMUAX KECTKOCTH MPYKHUHHI MaATHUKa. Kak M3MeHATCS mepuof
KosefaHMII MasgTHMKA U IEePUOJ U3MEHEHHS ero KMHETHUYECKON SHEePruy, eCjIH YBEeJIUUHUTH JKe-
CTKOCTBh IPYXKHUHBI, HE U3MeHAA Maccy maAaTHUKA? Jlia KaXJOM BeJMUYMHBI OIIpeJeJUTe COOT-
BETCTBYIOHIHI XapaKTep €€ U3MEHEHUA:

1) yBeanuurcsa

2) yMeHBIIUTCA

3) He U3MEHUTCH

SanmumuTte B Tabauny BeiGpaHHBIe NUGDH AJA KaXI0H (GHU3NIeCKOH BeJIWIHHEI. ITudpsr B or-
BeTe MOT'YT IIOBTOPATHCAH.

Ilepuon konebaumi ITepuox mamMeHeHNs KMHETUYECKOU DHEPIUHU

IMTait6a Maccoit m cbe3KaeT ¢ TOPKH U3 COCTOAHUSA IIOKOsS. YCKOpPeHUe CBOOOAHOTO MafeHusd
paBHO g. Y NOAHOXHSA TOPKM KHMHETHYeCKas dHeprusa maitbnl pasHa E, . Tpenwe mai6el o
FOPKy IpeHeOpeXuMO Majio. YCTAHOBHTE COOTBETCTBHE MEKAY (PH3NMIYECKHMMM BEJIMYMHAMU H
dopMynamMn, 0 KOTOPHIM HX MOYKHO paccuuTaTh. K Ka)KJoi mo3MI UM IepBOro CToJbma moa-
fepuTe COOTBETCTBYIOIIYIO ITO3UIIMI0O BTOPOrO M 3alMIINTEe B Tabauny BeIOpaHHBIE MUMPHI IIOX
COOTBETCTBYIOIINMM OYKBaMu.

PU3SNYECKASA BEJIMYUHA DPOPMVYIJIA

A) BRHICOTA rOpKH 2m
. 1) Egx |~—

B) Moayap MMIyJbCca a0 ¥ IIOZHOMKNUA T'OPKU g
2) ,/ZmEK

3 [PEx
gm
g Fx
am

Omeem:

IIpu mpoBeseHWHU ONBITA B COCYJ 3aKAaYMBaJIM BO3AYX, OZHOBPEMEHHO Harpesasa ero. IIpu stom
TeMIepaTypa BO3JyXa B COCyJAe IOBBICHJAach B 2 pasa, a JlaBjJleHHe BO3[yXa BO3POCJO B TpH

- pasa. Bo ckoabko pa3 yBeJIHYNJIaCh Macca Bo3aAyxXa B cocyp;e?

Omegem: B pas(a).

I'a3z mepeBoaAT M3 cocTosHMA 1 B cocTossHME 3 TaK, KaK IIOKas3aHO Ha p—V-aumarpamme. Yemy
paBHa paboTa, coBepiIeHHas rasomM B mponecce 1-2—3, ecau pp = 50 xIla, V= 2 n?

pPA 9 3
2p,f--
|
|
PoF——t1 1
' I
| |
0 ——
v, 2v, V

Omeem: JK.



10.

11.

12.

13.

OTrHOCHMTe/NbHAaA BJIA’KHOCTH BO3AYyXa B 3aKPHITOM cocyae ¢ mopmHeM paBHa 20% . Kakoit cra-
HET OTHOCHTEJbHAA BJIa’KHOCTb, €CIM 00beM COCyJa 3a CYeT ABMXKEHUS IOPIIHA NPHU HEHU3-
MeHHOH TeMmepaType YMeHLIINThL B 4 paza?

Omeem: %.

l'opavad >XKHAKOCTh MEAJIEHHO OXJAXJaiach B CTaKaHe. B TabiuIle IpHBeleHbl Pe3yJIbTATHI
H3MepeHU#l ee TeMIEPATYDHI C TEYEeHHEM BPEeMeHH.

Bpems, Muna 0 2 4 6 8 10 12 14
Temneparypa, 'C | 95 | 88 | 81 80 80 80 77 72

BribepuTre u3 npenyosKeHHOIO MEPeYHs 06a YTBEPIKIECHHUS, KOTOPbIE COOTBETCTBYIOT Pe3yJbTa-
TaM IIPOBEJEHHOI'0 YKCIIEPUMMEHTAJBLHOIO UCCIEAOBAHUSA, U YKAKUTEe UX HOMepa.

1) TemnepaTypa KpHCTAJIHM3ANMUH XUAKOCTH B JaHHLIX YCJOBUAX paBHa 95 °C.

2) Yepes 7 MuH mocJie HAYaaa U3MEPEHUH B CTAKAHE HAXOAMJIOCh BEIIECTBO TOJBKO B KUIKOM
COCTOSTHHUH.

3) Yepes 9 MuH mocie Hayajla M3MEPEHHI B CTaKaHEe HAXOJHJIOCH BEIIECTBO KaK B JKHUAKOM,
TaKk U B TBEPAOM COCTOAHHH.

4) Yepes 13 MMH mocjie Hayaja U3MEpPEeHUH B CTaKaHEe HAXOAWJIOCh BEIeCTBO TOJBKO B TBEP-
JOM COCTOAHHH.

5) Yepes3 10 muH nocjye Hauaja U3MEePEeHHH KUIKOCTh Hayajla KOHAEHCHUPOBATHCA.

Omeem:

TemmepaTypy XONOOUJIBHUKA TEIJIOBOrO ABHraTessi, paboratomero no unukiay Kapxo, yBesu-
YHJTH, OCTABMB TeMIIepaTypy HarpeBarels npexHeil. KoJMueCTBO TEIIOTHI, OTAAHHOE rasoM 3a
LUKJ XOJOAUIBHUKY, He u3MeHunocs. Kak mamenmnuces npu stom KIIJ] rensoBoro asurarens
M KOJIMYECTBO TEIJIOTHI, IOJYyYeHHOe ra30M OT HarpeBaTeJis 3a IIUKJI?

Ona kaaoil BeJIMYUHBI OIPEEJINTE COOTBETCTBYIONMII XapaKTep U3MEeHEeHUs:

1) yBemuumiacek '

2) yMeHbIIWJIACh

3) He U3MeHMJIACh

3anumure B Tabauny BhIOpaHHBIE MUMDH I KaXXJ0H dusuueckoil BeswuuHbl. Iludpsr B oT-
BETE€ MOTYT MOBTOPATHCH.

KIII] TensoBoro ABUIraTess KoaunyecTBoO TemyaIoTkl, TOJYUYEeHHOE
ra3oM OT HarpeBaTeJs 3a IUKJ paboThl

Kax manpasnena cuna Kynona (é6epx, 6nu3, éneéo, énpaéo, om nabnwodamens, ¥ nabnoda-
meno), NelCTByIOIaA HA OTPMIATENLHBIN TOYEUHHIH 3apsaj —(¢, IOMEINeHHBIH B IEHTDP KBaj-
paTa, B BepIIMHaX KOTOPOTO HAXOAATCS 3apsaibl: +¢, +q, —¢, —q (cM. pucyHok)? OTBeT 3amu-
IINATE CJOBOM (CJIOBaMH).

—Qqe o —(
. —q
[ ] [ ]
+q +q

Omeem: .
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14.

15.

16.

17.

Yepes yuacTOK memu (CM. PHCYHOK) TeueT mocTosHHBINA TOK I = 10 A. Kakyio cuny Toka mo-
KaseiBaeT amnepmerp? CompoTHBIeHNEM aMIepMeTpa IpeHeOpeds.

Omeem: A.

JIY‘I CBeTa nmajgaeT Ha IIJIOCKO€ 3epKaJo. Yron MEeXAy magarinuM JIy9OM H 3€PKaAJIOM pPaBeH

30°. OnpenenuTe yroj MeXAy NajalOmiMM U OTPAKE€HHBLIM JIy4aMH.
(o]

Omeem: .

Ha pucyske m3o0pakeHa 3aBHCHMOCTHb CHJIEI TOKA 4Yepe3 JIaMIOy HAKAJIUBAHUSA OT IIPHUJOKEH-
HOTO K Hell HampsAKeHuA. BoibepuTe 06a BepHBIX YTBEPKIAEHHS, KOTOPhIE MOXKHO CJ€eJaThb,
aHAJIU3UPYA 3TOT rpadpuk.

I,AA
/——‘
_——
0,4 -
0,3 ]
//

0,2 P
0,1}~

//
0 40 80 120 160 200 U,B

1) CompoTuBieHHe JaMObl YMEHbINAETCA OIPHU YBEJHUYEHHH CHJBLI TOKA, TEKYIEro uyepes Hee.
2) MoimmHOCTb, BHAENAEMad B JaMne npu Hanpsxesuu 110 B, pasaa 50 Br. '
3) MomHocTs, BhIAeNAEeMad B Jamie npu Haupsoxkerun 170 B, paBra 76,5 Br.

4) CoupoTHBJIEHHE JIAMIILI IPpH cuJe ToOKa B Heil 0,35A pasro 200 OMm.

5) MomHOCTD, BhiZiejideMasd B JlaMIle, YBeJIHYUBAETCA IIPH YBEJIHMUYEHHH CHJILI TOKA.

Omeem:

B npospayHOM cocyae, 3allOJTHEHHOM BOJOH, HaXoAUTCA AUMpaKIUOHHAA pemeTka. PemeTka
OCBeIlaeTCd MapauUleJIbHBIM ITYYKOM MOHOXPDOMATHYECKOrO CBeTa, NaJaloIIUM HepHeHAUKYJIApP-
HO ee NOBEPXHOCTH udepe3 GOKOBYIO CTEHKY cocyha. Kaxk M3MeHATCA AJWHA BOJIHBI, HAJAOMIei
Ha DemIeTKY, U YroJl MeKAy NaJalolIUM JIy4OM M BTODPHIM JUMPAKIIMOHHBIM MAaKCHMyMOM NpH
3aMeHe BOJABI B COCYZle TPO3PAYHOM JKHUAKOCTHIO C OOJBIINM IOKAa3aTesieM IIPeJIOMJICHN?

s kaxaoi BeJIMYUHBI ONIpeieJINTe COOTBETCTBYIOIHI XapaKTep U3MEHEHHUA:

1) yBenuumnBaeTrcs

2) ymeHbIIaeTCH

3) He m3meHdAeTCA

3anuuminte B Tabauily BeIGpaHHBIE IUGPH IJA Ka)kaoro orsera. l{ndpsl B oTBeTe MOTYT IO-
BTOPATHCA. '

JliHa BOJIHEI CBETa, Yron Mesxay HOPMAaJIBIO K pElIeTKe
JOCTHTralonlero pemeTKyu 1 BTOPBIM AU(PPAKIUOHHBIM MaKCHMYMOM
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18.

19.

20.

21.

Ha pucyHke mnokasaHa IeNlb IOCTOAHHOIO TOKA. YCTAHOBHUTE COOTBETCTBHE MEXAY .(huUaHuue-

CKHMM BEeJMYMHAMH M HOPMYyJIaMM, IO KOTOPHIM MX MOKHO paccaurats (6 — DIC mcrounu-
Ka HAOPAXKeHUs; I — BHYTPEeHHee CONPOTHBJIEHNE MCTOYHUKA; R — COMPOTHBJIEHHE PE3UCTOpa).
&, r
Al
L
R R

K kaxjgoil mosumum mepBoro crosbua mnoaGepuTe COOTBETCTBYIONIYIO IIO3MITMIO M3 BTODPOTO
cTrosba u 3anuniuTe B TaGauny BHIOpaHHBIE HUQPHI IIOA COOTBETCTBYIOINUMH OyKBaMH

PUSUYECKHUE BEJINYUHEBI DPOPMYJIEI
A) HanpsiKeHHe Ha UCTOYHHKE IIPH Pa3OMKHyTOM Kiwoue K ER

. 1
B) cusia Toka uepes3 mepBbIil PE3UCTOP OPH 3aMKHYTOM KJioue K ) R+r

2) 26R
2R+r
3 6
2R+r
4) &
R+r

Omeem:

Ha pucynke wusobpaxeHa MojeJb HeHTpaJbHOrO aTroMa. Macca aTomMa paBHA
11 a.e.M. CKOJIBKO IPOTOHOB ¥ HEMTPOHOB COAEPKHUT AAPO AAHHOrO aroma? @

Yucyio NpoTOHOB Yucnao HeHTPOHOB

Omesem:

B 6aank omeemoe MNe 1 nepenHecume moavko wucaa, 6e3 npobenog u Opyzux ONOAHUMENbHBLY
CUMBO0L08.

Ilepuon monypacmaza HM30TOIA HATPHUS ﬁNa paBeH 2,6 roga. Usravansno 6w1I0 208 r aToro

nsorona. CKoJbKO ero 6yzner gepes 7,8 ger?

Omeem: r.

JJ1A HEKOTOPHIX aTOMOB XapaKTeDHOH OCOGEHHOCTHIO SABJIAETCS BO3MOKHOCTh HCIYCKaHHS
ATOMHEIM SJIDOM 3JIeKTPOHOB. Kak M3MeHAIOTCA DM 3TOM MAacCOBOE€ UHCJIO U 3apaj Axpa?

J1A KaXa0il BeJIMYUHEI OIPEJIeINTEe COOTBETCTBYIOLIMM XapaKTep N3MEHEHH:

1) yBeaumuuBaercs

2) yMmeHbIIaeTcAa

3) He U3MeHdAETCA

SanumuTte B Tabauny BeIOpaHHBIE DUMPHL AJIA KaXT0H duaudeckoit Besiuwuunsl. [ludpu B oT-
B€TE€ MOI'YT MOBTOPATHCA.

MaccoBoe 9ncJIo aapa 3apan agpa
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22.

23.

JIlna npoBefeHUA ONBITA YYEHHK HAJIHWJ BOoAy B MeH3YpPKy. llIkasa MeH3ypKH IporpajayupoBa-
Ha B Mmuuauantpax (mia). IlorpemirocTs naMepeHnii o6'beMa paBHA IIOJOBHHE IIeHbI JeJEeHUA
IIKaJIbl MeH3YPKH. YeMy paBeH 00'beM HAJIUTON YUeHHUKOM BOJbI?

Omeem: ( * ) MJI.

B 6aanx omeemos Nel nepenecume moavko wucaa, 6e3 npobenog u opyzux GONOAHUMELbHbLY
CUMB008.

Heo6X0quM0 3KCIIEPUMEHTAJLHO M3YUYUTh 3aBUCHUMOCTb YCKOPEHUA TeJa, CKOJIL3AMIEero 1o Ime-
POXOBATOM HAKJOHHOM IJIOCKOCTH, OT MAacChl Irpy3a. Kakue JjBe yCTaAHOBKHM U3 M300pa’XKeHHBIX
HUJKe cJleflyeT BhIOpaTh, YTOOLI IPOBECTH TAKOe HccliefioBaHue?

m 3m
2m m m,
2a. I\Rm\ 20 Iﬁ}/\ l\/@}(\
4 W | 2 W
2y 2 g Hoy 5

B oTBeT 3anumnTe HOMepa BHIOPAHHBIX YCTAHOBOK.

Omeem:

24. Ncnoapaysa tabiauny, cojepKainyo CBeJeHNUs O APKUX 3Be34aX, BbINOJHUTE 3ajaHUe.

HaumenoBarue |Temmeparypa,| Macca (B Maccax Paauyc CoaBeaaue, B KOTOPOM
3Be3JIbI K Cosnia) (B paguycax CosHna)! Haxogurcs 3Besfa
Kanenna 5200 3 2,5 Bosanuwmii
Meukaansas 9350 2,7 2,4 Bosauumuii
(B Bosumnuero A)
HeHneb 8550 21 210 JlebGenn
Cagp 6500 12 255 Jlebenn
Beresnbreiize 3100 20 900 Opuon
Purenn 11 200 40 138 Opwuon
Anpnebapas 3500 5 45 Texner,
JJIbLHAT 14 000 5 4,2 Teer,

BriGepure d6a yTBEpKAEHUA, KOTOPble COOTBETCTBYIOT XapAKTEDUCTHUKAM 3BE3[.

1)

pacctoaauu ot CoJHIA.

2)
3)
4)
5)

Omeem:

3Bes3na Purenp ABIAETCA CBEPXTHUTaHTOM.
TemnepaTtypa Ha nmoBepxHocTH CoJiHIIa B 2 pasa HUKe, YeM Ha IIOBEPXHOCTH AJjbaebGapaHa.
3Be3sa Puresib OTHOCUTCA K KPACHBIM 3Be3JaM CHEKTPaJbHOro Kjacca M.
3Be3anl Caap u Purejp OTHOCATCS K pa3jNYHBIM CIEKTPAJbEBIM KJIacCaM.
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YacTtb 2

OTBETOM K 3aaaHusam 25-27 aBnSeTca YACNo. 3anuwinte 3TO YUCNO B NONE OTBETA B TEKCTE paboThl, a 3aTeM nepe-
Hecute B BJIAHK OTBETOB N2 1 cnpasa OT HOMepa COOTBeTCTBYIOLLero 3aAaHns, HaunHas ¢ NepBon KNeTodku. Kaxabii
CMMBO/ NULLNTE B OTAENbHOW KAETOYKE B COOTBETCTBUU C NpMBeaeHHbiMU B BnaHke obpa3uamu. EauHuLbl naMmepexms
dU3NYECKUX BENNYMH NNCATL HE HYXHO.

25. ManpuuMK Ha CaHKaX CKATHJICA 0e3 TpeHHUs C JIeASHOM roOpKH, a 3aTeM Ipoexajl A0 OCTAHOBKH
o ropu3oHTaiabHON moBepxHOocTH 30 M. KoadduimeHT TpeHUs IPH ero JBUIKEHHUH II0 T'OPHU-
30HTaJIbHOM moBepxHocTH paBeH 0,2. Yemy paBHa BeicoTa ropku? Macca manpuuka BMecTe C
canamu paBHa 50 Kr.

Omeem: M.

26. ITunuaapuyecKuil cocyh pasfesieH HEMOABHYKHON TelIOM30JHDYIOLel meperopoakoi. B ogHoi
YaCTH COCyJa HaXOAUTCA KHUCJIOPOA, B APyrod — as3oT. Y KoHIleHTpalusd, U AaBjieHHe KUCJIOPO-
Ja B 2 pasa 0GoJibllle KOHIIEHTPAIIUN M JABJIeHHUSA a30Ta. UeMy paBHO OTHOIIEHHE CpedHEH KHUHe-
THYECKOI DHEPruH MOJIEKYJI KHCJIOPOAa K CpeJHEeH KMHeTHYeCKOH SHEePruM MOJIEKYJ a3oTa?

Omeem: .

27. Ilpn noMeImeHMM B MATHUTHOE IOJIe Ha CTAJLHOM IIPAMOIl MPOBOAHMK C TOKOM aauHOH 10 cMm
U IIIoLafbio HomepedHoro cedeHus 3 - 1072 mm? geiicTByer cuina Amnepa, pasHas 0,6 H. Ue-
My paBeH MOAYJIb BEKTOPA MATrHUTHONH MHAYKIIUH, €CJIM HanpAXKeHHe Ha NPOBOJHHUKE PaBHO
2,4 B? BekTOp MarHMTHOH MHAYKIWHU MEepHEHAUKYJISAPEH IMPOBOJHUKY. ¥YeJIbHOE CONPOTHUBIIE-
Hue ctaau 0,12 Om - mm?/M.

Omeem: To.

r He 3abynbTe nepeHecTu Bce OTBETHI B 6/1aHK 0TBeToB N2 1 8 COOTBETCTBMW C MHCTPYKLMEHR NO BbINOSHEHWNIO paboThbl.

Monxoe peweHve 3anay 28-32 Heobxoaumo 3anucaTe B 6nanke otBeToB N2 2. Mpu 0popmMneHnu peweHns B 6nan-
ke oTBeTOB N2 2 3anuwinTe cHaYana HoMep 3aaaHua (28, 29 1 1. A.), a 3aTeM pelueHue CooTBeTCTByloLen 3anaqiun. OTee-
Thi 3aNUCbiBanTe 4eTkKo U pa3bopuneo.

28. Tonkas snur3a JI fgaer 4yeTKoe JeiicTBUTeNbHOe H300pakeHume mpeamera AB Ha akpane I
(puc. 1). Uro mpousoiiler ¢ uzobpakeHHMeM IpegMeTa HA SKpPaHe, €CJH HHXKHIOK HOJOBHUHY
JIMH3bI 3aKPBITh KyCKOM depHOro xKaproHa K (puc. 2)? IlocrpoiiTe m3obpaskeHne mpeaMeTra B
oboux ciaydasax. OTBeT NOSICHUTE, YKas3aB, Kakue (pU3MYeCKHUe 3aKOHOMEPHOCTH Bbl MCIOJIL30-
BAJIX AJi O0'BACHEHUd.

A A

Bt l 4 1

Puc. 1 Puc. 2

lMonHoe npaBunbHOE pelueHne kaxaon u3 3aaad 29-32 A0MKHO BKAKOYATL 3aKOHbI U POPMYIIb, MPUMEHEHNE KOTO-
PbIX HE06X0AMMO N AOCTATONHO ANS PELIeHUs 3aaa4u, a Takke MatemarTuyeckme npeobpasoBaHns, pacueTsl C YUCHEeH-
HbiM OTBETOM 1 NPU HEOBXOAUMOCTH PUCYHOK, NOAICHAIOLLWIA pelleHne.
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29.

30.

31.

32.

HeGoapmas maitba maccoit m = 0,2 Kr mocJje Toiauxka npuobperaeT CKOpPOCTh U = 3 M/c
CKOJIb3UT II0 BHYTPEHHEHM IOBEDXHOCTH TIJAJKOTO 3aKPEIVIEHHOTO0 KOJbIa paguycoM
R = 0,14 M. C Kaxkoil cuyoii F miaitba gaBUT Ha MOBEPXHOCTL KOJbIla B TOT MOMEHT, KOT/a OHa
HaxXoAuTCA Ha BeIcoTe A = 0,2 M OT HMIKHe#i TOUKH KoJbLa?

h

7

C OAHOATOMHEIM HACAJBHBLIM I'a30M HEH3MEHHOM MAacChl IPOMCXOAUT IMKJIWYECKHH Ipoliecc,
OKA3aHHBIA HA pPHUCYHKe. 3a IHMKJ ras IoJydaeT OT HarpeBaTejss KOJHUYECTBO TEIJIOTHI
Q. = 2300 Mx. Kakyio paboTy ras copepuraeT 3a IUKJI?

PA
2pol 1 2
Dol |
T3
0 v, 3v, V

IIBa mapajjieJIbHEIX APYT APYTY peJjibCa, JeXKAallUX B NOPM3OHTAJLHOM NJIOCKOCTH, HAXOAATCA

B OAHOPOAHOM MATHUTHOM MOJIe, HHAYKIWA B KOTOpPOr0o HAIpPaBjie€HA BEPTHKAJIBHO BHHS3
(cM. puCyHOK, BHI cBepxy). Ha pesbcax HaxomATcA ABa OAUHAKOBBIX IIPOBOAHHKA. JIeBBIH

IPOBOAHHUK ABUYKETCS BIPABO CO CKOPOCTBHIO V', a mpaBblil — HOKoMTCA. C KaKoi CKOPOCTHIO
U HaJ0 IepeMeINaTh NpaBbli OIPOBOAHHK HAMPAaBO, YTOOBI B JBa pa3a YBEJHUYHUTH CHIY AMIe-

pa, AeCTBYIOOIYIO Ha JeBhIH NpoBOAHNK? (COonpoTHBIIEHHEM PEJILCOB IpeHeOpeyn.)

YpoBHM 3HEPrHHM 3JI€KTPOHAa B aToMe Bozopoja 3ajaiorcss Gopmynoin E, :-13;6 3B, rae
n
n=1, 2, 3, ... . IIpu nepexoze aroma u3 coctodHus E; B cocrosame E; atom ucnyckaer ¢o-

Tou. [lomaB Ha moBepxHOCTH hoTOKaTOAA, hoTOoH BhIGHBaeT ¢doroasieKTpoH. Hacrora cBera, co-
OTBETCTBYIOIIasd KpacHoM rpagune d¢otoaddexrTta A MaTepHaja IOBEPXHOCTH (oTokaTona,
Vip = 6-10'* I'n. YeMy paBeH MaKCHMAaJbHO BO3MOXKHEIN HMIIYJIBC GOTORIEKTPOHA?
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BAPUAHT 7

Yactb 1

OtBeTamu Kk 3apaHuam 1-24 asnaoTcs unudpa, CNoso, YMCNO UK NOCNEA0BATENBHOCTL LMdP 1A yucen. 3anuwum-
Te OTBET B NOJie OTBETA B TekCTe paboThl, a 3aTeM nepeHecute B BJTAHK OTBETOB N2 1 cnpasa OT HOMepa COOTBETCT-
BYIOWEro 3a0aHus, Ha4YMHas ¢ NEPBON KNETOYKU. Kaxabiih CUMBON NUWIKMTE B OTAENBHOW KNETOYKE B COOTBETCTBUM C NPU-
BeneHHbIMU B BnaHke obpazuyamu. EquHuUbl naMepeHns GU3nyeckmx BENUYUH NUCaThb HE HYXHO.

1. Ha pucyske mpeacraBiieH rpadHUK 3aBHCHMOCTH MOIYJS CKOPOCTH U aBTOMOOHMJIA OT BpeMme-
HU t. Onpegeanre NyTh, OPOMAEHHEEIH aBTOMOOHIEM 32 MEPBYIO CEKYHAY ABUKEHHUA.

v, M/cC L

10

/ .

Omeem: M.

2. IlpyskuHa xectkoctn k = 10* H/M ogHMM KOHIIOM IpPHKpeILIeHa K HEMOABHKHOK omope, a K
ApyromMy ee KoHIy nmpmioxkuum cuuy F = 1000 H. Onpexgesnnre pacTsaKeHUe OPY>KHHBI.

Omeem: CcM.

3. Orerm BeseT ChIHA HA CAHKAX IO I'OPU30HTAJIBLHON 3aCHE)KEHHOH JOpOre ¢ IOCTOSHHOM CKOPO-
creio. Orern coBepmua MexaHWYecKyio pabory, pasryio 2000 Ik, upoaenas nyth 50 m. Ompe-
JleJIUTe MOIYJb CHJIkI TPEHHSA, AeHdCTBOBaBIINEil Ha CAHKKM BO BpeMsd ABHYKEHHS.

Omeem: H.

4. Ha pucyske npusejeH rpadpuk 3aBHCHMOCTH KOODAWHATHI KOJeOJIOIMEroca Tejla OT BPeMeHH.
Yemy paBHA 4acCTOTA KojeOaHui Teja?

Omeem: I'mo.

5. JlepeBAHHBIA KyOHK ¢ pe6poM 10 cM miaaBaeT 4aCTHYHO NOTPY?KEHHHIE B BoAay. Ero EaymHAIOT
MeJJIEHHO IOrpYKaTh, AeHCTBYs CHJIOH, HampaBJeHHOH BepTHUKaJbHO BHU3. B Tabiune mpuse-
IE€HBbl 3HAUEHUA MOAYJISA CHJIEI, IIOJ AeHCTBHEM KOTOPOM KyOMK HaXOJWUTCA B PAaBHOBECHH dac-
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TAUYHO WJHA IIOJHOCTBHIO IOTPYKEHHEBI B BOAy. llorpemrHOCTbL WM3MepeHHUs CHIBI COCTABHJIA
0,1 H. BuibepuTe d6a BEpHBIX YTBEPXKJAEHUs HA OCHOBAHWUM JaHHBLIX, IPUBEJeHHKX B Tabiume.

Ne onmbITa 1 2 3 4 5 6 7 8
Moayas cunsl, F', H 0,2 0,8 1,8 3,0 4,0 5,0 5,0 5,0

1) B oneite N2 6 cusa Apxumena, AecTByoOIasd Ha KyOMK, MeHbIIe, 4eM B ombiTe Ne 2.
2) B onwmite Ne 7 KyOMK IOrpy’XeH B BOJY IOJIHOCTHIO.

3) Macca kybuka pasHa 0,5 Kr.

4) B onbiTe Nt 4 KyOMK IOrpy’KeH B BOLY Ha IMOJIOBUHY CBOero obonema.

5) IlaoTHOCTH KyGuKa paBHa 400 Kr/m°.

Omeem:

B pesynbTaTe nepexoja conyTHHKA 3eMJM C OLHOH KDYroBOii OpOMTHI Ha APYTIyI0 €ro IHeHTPOCT-
peMuTeJIbHOE YCKOPeHHe yMeHbIaeTcA. Kak M3MeHAIOTCA B pe3yJibTaTe 9TOTO IePexXoja ITOTeH-
IuaIbHaA 9HEPIHsA CIYyTHUKA B IOJIE TAMKECTH 3eMJIH U CKOPOCTh ero JIBUKEHHs 10 opbute?

Jlna xkam ol BeJIMUUHBI ONPEAETUTE COOTBETCTBYIOIUNA XapaKTep U3MEHEeHUA:
1) yBemnumBaeTcsa

2) ymeHbIIaeTcs

3) He u3MeHAeTCA

3anuimurte B Tabauny BeiOpaHHBIE UMPH! AJd KaxIol dusnyeckoii Beauuunnl. I{udpsr B or-
BeTe MOTYT MOBTOPATHCA.

IToreEuMannHaa 5HEPTrusa CKOpOCTh ABMIKEHHA IO OpOHUTe

Teso GpoileHO C rOPUBOHTAJIBHON ITOBEPXHOCTH CO CKOPOCTHIO U TOJA YIJIOM O K TOPHU3OHTY.
CompoTHBJIeHHE BO3AyXa IpeHeOpe:xuMo MaJIo.

YcTaHOBUTE COOTBETCTBUE MEXAY PHUBHUECKUMU BeJIHUYMHAMH, XapaKTePU3YIOIMMUMH JIBHKeHMe
TeJsa, U GopMyJIaMH, BRIDAXKAOITHUMHU UX B paccMaTpuBaeMoii 3agaue.

K kaxxgoil mos3umuu mepBOro cTojbna moabepuTe COOTBETCTBYIOMIYIO MO3UILUIO BTOPOTO M 3a-
nmumure B Tabaumy BmﬁpaHHm'e 197(1) ) 8

PNU3NYECKHWUE BEJIMYHNHBI POPMVIJIbI
A) nauTeJbLHOCTH HoOJeTa Teja t 1) 2vsina
B) paccrosrue S oT ToOukKM GpOCKa O TOYKHU
najgenus 2) v® cos® a
g
3) v? sin 2a
g
4) vsina
g
Omeem: Al B
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8.

9.

B cocyae HaxoQuTCA HEKOTOPOE KOJHYECTBO HAeajJbHOro rasa. OmpesesuTe OTHOIIEHHWE TeMIIe-
T .

paTyp rasa — B cocToAHMAX 1 u 2 (CM. DHCYHOK).
2

pﬂ

<v

Omeaem: .

Kakoe KOJIHYeCTBO TEIJIOTHI IEPEAaHO r'ady, €CJH ero BHYTPEHHAA 3HEPTrusA yBeJIMYHJach Ha
200 I, a ras cosepmuia pabory, pasayo 500 Ix?

Omeem: Tox.

10. BocmosbzoBaBinmuch TabauilaMH, OPUBEAEHHBIMHM Ha CTP. 5—6, ompeaesnTe, KAKOBO HOJIKHO

11.

12.

Mpe
myy |
YeHHH OJHOTO M TOrO K€ KOJHMYECTBa TEIJIOTHI OHM HAarpeJHUCh HA OAHO M TO K€ UHUCJO Ipajy-
coB. OTBeT OKPYIJINTE JO LEJIbIX.

OBITH IIPUMEpHOE€ OTHOIIIeHHEe MaccC JKeJIe3HOI'o 1 aJIIOMHHHEBOT'O TeJ, YTOORI IOIPpH IIOJY-

Omeaem: .

B cocyze Hem3MeHHOro o0’beMa IpPH KOMHATHOH TeMIepaType HaxXOAWJach CMech BOAOpOJa U
reaud, mo 1 Moap KayKIoro. I1oJIOBHHY COZEPYKHMOro COCy/Ja BHIMYCTHJIN, & 3aTeM J00aBUJIH B
cocyn 1 Moap BogmopoAa. CuuTasa rasnl HAeaJIbHBIMH, 4 HX TEeMIEPATypy HOCTOSAHHOM, BbIGepH-
Te U3 IPeJJIO’KeHHOro IepedYHsl 06a yTBEePKIEHUA, KOTOPBIE COOTBETCTBYIOT Pe3yJLTATaM IIPO-
Be/IeHHBLIX 3KCIIEPMMEHTAaJbHBIX HCCJIEeJOBaHHUI, H YKAKHUTE UX HOMepa.

1) IlapnuansHOE AaBJIE€HHE BOAOPOAA YMEHBIIHJIOCH.

2) Hasienme cMecu ra3oB B coCcyZie He U3MEHHJIOCH.

3) KoHneHTpanmma rejusd yBeJHMUYHUIACh.

4) B HauaJie ombITA KOHIIEHTPAIIMH ra3oB GBIJIM OJUHAKOBEIE.
5) B Hauajye onesITa MacChl Ira3oB OBIIHM OJHHAKOBEIE.

Omeem:

Ha pucyskax A u B npuBegeHb rpa@uKH ABYX IpoieccoB 1-2 u 3—4, KaXIbIH U3 KOTOPBIX
coBepIIaeTCs OJHUM MoOJIEM aproHa. I'paduku mocrpoenn: B koopauHarax p—V u V-T, rge p —
naBjgeHue, V — o06bem u T' — abGcourioTHasA TeMmeparypa rasa. ¥ CTAaHOBHUTE COOTBETCTBHE Me-
KAy rpadukaMu U yTBEepIKJEHUSIMH, XapaKTepH3YIOIUMHU H300pakeHHbIe Ha rpadHKax mpo-
1eCChl.

K xasxkmoil mo3aumuy mepBOro CToJibna mofiGepuTe COOTBETCTBYIOIIYIO IO3HUIIHIO BTOpOI‘O H 3a-
numure B Tabauiy BuoIOpaHBbIe NU(PHI IOA COOTBETCTBYIOIIMMH OyKBaMHU.
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13.

14.

15.

I'PA®HUKH YTBEPHKIEHUSA

A) p| 1 1) BHYTpeHHAA DHEPrua ra3a YMeHbBIIAeTCHA, IPH 3TOM
T ras oTAZaeT TeILIoTy.
1T 1 1 | 2) Hax rasom coBepmaioT paboTy, IPH 3TOM ras OTAAaeT
U O TEILJIOTY.
| I
1Tt 3) I'as mosyuaeT TeIJIOTY, HO He coBepIaeT paboThl.
| { | | | |
i 4) T'as monydyaeT TemJaoTy W coBepinaeTr pabory.
2
0 z
B) vi

Omeem:

Ha pucyHke M300pa’keH IIPOBOJIOYHBIH BHTOK, II0 KOTOPOMY TedeT 3JIEKTPUYECKUM TOK B Ha-
NpaBJIeHUH, YKA3aHHOM CTPeJKoii. BuTOK pacmoisoskeH B miaockocTu ueprexa. Kyma Hampas-
JeH (66epx, 6HuU3, 61€60, 6npaeo, om Habrwdamens, k nabrodamenio) BEKTOp WHIYKIUH
MArHEUTHOTO IOJIS TOKa B IeHTPe BUTKA? OTBeT 3aIlTHUIIIUTE CJIOBOM (CJOBAMH).

Omaem: .

Ha pucyHKe IpeicTaBJIeH YYaCTOK 3JIEKTPHUYECKOH menu. KakoBO OTHOIIEHHE KOJHYECTB Tell-
JIOTHI Q;/Q)2, BHIAEIUBIINXCA Ha pesucTopax R; m Ry 3a 0HO M TO »Ke BpemaA?

R1=4OM R2=2OM
1

| |
Ry =30OM Ry=40mM

Omeem:

Yrosa mazeHus CBeTA Ha TI'OPH3OHTAJIBHO PacIOJIOMKEHHOe IUIOCKOe 3epkano paBeH 30°. Kaxkum
cTaHeT yroJl OTPaKeHUs CBETa, eCJIM IMOBEPHYTH 3epKayio Ha 10° Tak, Kak MOKa3aHO Ha PUCYHKe?

Omeem: o
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16.

17.

18.

J{Ba He3apsAKeHHBIX CTEKJAHHBIX KyOmka 1 u 2 cOMHU3NUIN BOJIOTHYIO U oR o S
TIOMECTHAH B 3JIEKTPHUYECKOE I10JIe, HAIPAKEHHOCTh KOTOPOro Hampas- B ‘-_'-'2_
JleHa TOPH30HTAJBHO BIPaBO, KaK IOKA3aHO B BepXHeH YacTH PHCYH- — —
Ka. 3aTeM KyOMKM Da3IBHHYJH H yiKe MOTOM yOpajiu 3JeKTpHyecKoe — > {}
nose (HMMHAS 9acTb PUCYHKa). BbibepuTe U3 IpeaJIOKEHHOrO meped-
HA [ABa YTBEDPMKAEHHA, KOTOPbIE COOTBETCTBYIOT De3yJIbTaTaM IIpOBe-
JEeHHBIX SKCIIEPUMEHTAJbHBIX HCCJIEJOBAHNI, ¥ YKaKHUTe UX HOMEpA.

1) Ilocne Toro, kak KyOMKH pa3gBHHYJH, 3apsAjk IIEPBOro KyOMKa OKa3aJica OTpHUIlaTeJieH, 3a-
PAA BTOPOTO — IIOJIOXKUTEJIEH.

2) Ilocse moMelleHUs B 9JI€KTPHUYECKOE MOJIE€ 3JIEKTPOHBI M3 IEPBOro KyOMKa CTajJu Iepexo-
JAUTH BO BTOPOIA.

3) Ilocse Toro, kak KyOMKHM pasABUHYJHU, 3apALbl 000MX KYOMKOB OCTAaJMCh PABHBIMH HYJIIO.

4) o paspgeneHHsi KYOMKOB B 3JIEKTPHUYECKOM IIOJIe JieBad IMOBEPXHOCTh 1-ro kyb6mka Onlia 3a-
pAXKEHa OTPHUIATENBHO.

5) Ilo pasieseHNs KYOMKOB B 3JIEKTPHMYECKOM IIOJIe IpaBas MOBEPXHOCTh 2-r0 KyOukKa Oniia
3apsAxKeHa OTPHUIATEIbHO.

Omeem:

Yactuna Maccoil m, Hecymas 3apiaj ¢, JBUKeTCA B OJHOPOAHOM MAardHMTHOM IIOJie C HHAYKIIH-
el B o oKkpy»xXHOCTH paguyca R co ckopocTsio v. YTO mMpou3oieT ¢ paguycoM OpOMTHE U KHU-
HETUYECKOM 3Heprueil 4acTHUILl IIPH yBEJIUYEHHUH CKOPOCTH €€ ABHIKeHUA?

Ja Kaxxao¥ BeJIMYMHEI ONpeJieJINTe COOTBETCTBYIOIIMN XapaKTep H3MEHEHU:

1) yBesmwuutcs

2) yMeHBIIUTCH

3) He M3MeHHUTCH

3anummure B Tabauny BeiOpanHbe nudpH 1A Kaxaon ¢usuueckoi BesmmunHbl. Iudps B oT-
BeTe MOTYT IOBTOPATHCH.

Paanyc opOHTH KuHeTHuecKas 3HEPruA YaCTHIBI

Bapim HEIMIOABHMKHOI'0O METAJJIMYECKOT'0 YeAUHEHHOI'0 KYGHRa paBéeH g.

Touka O — wmeHTp KyOMKa, Touku B m C — IeHTpH ero rpasem, A?
AB =0B, CD=0C, OM = % . Moaynp HanpAKEeHHOCTH 3JIEKTPOCTA- B

2 )
THYECKOTO TOJA 3apa,ﬁ;a @ B TouKe A paBeH E,. ol ¢ D
YcTaHOBHTE COOTBETCTBHE MEXAY (PU3NMUYECKUMH BEJIHYMHAMH M HX — —o—|—®
3HaUYeHUSIMH. Ml
K xamoii mosuiMu mepBOro CcroJsbiia moAbOepuTe COOTBETCTBYIOINYIO

MO3UIMI0 BTOPOTO M 3aIMIINTe B Tabauily BeIOpaHHBEIE OM(PEI MO CO-
OTBETCTBYIOIIUMH OyKBaMH.

PU3BNYECKASA BEJIMYUNHA EE SBHAYEHUE
A) MoAyNnh HANPAMKEHHOCTH 3JIEKTPOCTATHYECKOIrO IOJIA 1) 0

Kybuka B Touke D 2) E,
B) Moxyns HAUPAMKEHHOCTH 3JIEKTPOCTATHYECKOrO IOJISA 3) 4E,

KyO6uka B Touke M 4) 16E,
Omeem: AlB
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19. B pesysbprare cepuM DPafMOAKTUBHEIX paciafoB ypaH 23§U IpeBpaniaeTCsi B CBHUHEI] 2gng.

Kakoe KoJIM4ecTBO a-pacnajgoB U [3-pacnajoB OH MCIBLITHIBAET OPH 3TOM?

YucJso a-pacuasoB Yucso B-pacnagos

Omeem:

B 6aank omeemoe Ne 1 nepenecume moavko wucaa, 6e3 npobenos u dpyzux 0ONOLHUMELbHbLY
cumao0.08.

20. Ilepwop mojypacnaja sjfep paguoaKTUBHOrO M30Toma BUcMyTa 19 MHH. 3a KaKoil MPOMEIKYTOK
BpeMeHH pacnajgercs 75% sgep BHCMyTa B UccaeayeMoMm obpasme?

Omeem: 3a MUH.

21. B onnitax nmo ¢oToadhdeKTy B3SIM ILUIACTHHY M3 MeTaunaa ¢ paboroit Beixoza 3,4:107'° Ik u
cTasd ocBeliaTh ee cBeroM dacToTsl 6:10' I'm. Kak msmeHmTCs paGoTa BBIXOAa (DOTOIIEKTDO-
HOB M3 MeTa/llla U MaKCHMAaJbHAfd KHHETHYecKas 3Heprus (orToaeKTpoHOB E,,,, BBLIETaI0-
IMUX C HOBEPXHOCTH METAJLIa, €CJH YBEJIHUYHUTh WHTEHCHBHOCTH MAJalOIIero cBeTa, He U3MEeHAsA
ero yactoty? s Kaka0i BeJIMUYMHBI ONpeJeIUTe COOTBETCTBYIOIIUI XapaKTep U3MEeHeHUA:

1) yBeanuurcs

2) yMeHBIIHUTCSA

3) He M3MeHUTCHA

3anumute B Tabauny BeiOpaHHBIe IUbPHI I Kaxaok busudeckoii sesuduHbl. [{ludpsl B or-
BeTe MOTYT MIOBTOPATHCA.

Pabora Beixoga ¢0OTO3JI€KTPOHOB MakcuManbHasA KHHeTHYECKAA
u3 MeTayaa A, 9HEeprus PoTo3NeKTPOHOB E .,

22, YuyeHHKU HCCJIegOBaJId 3aBUCHMOCTh CHJIBI TPEHHUSA CKOJIBXEHHA OT F. H

Macchl rpysa. PesysbraThl M3MepeHHil HpeACTaBJEHBI B BHAE I'pa- 12 “L .

¢uka Ha pucyHke. Ilorpemsocts maMepeHus Maccel paBHa 0,1 Kr, 3 ‘ £

cuibl — 1 H. Yemy paBHa ¢ y4eTOM IIOrpelIHOCTH M3MEPEHHH CHJIa 4 i

TpeHHudA, JeHdCTBYIOIIasa Ha rpy3 mMacchl 1 Kr?

Omeem: ( + ) H. 0" 2746 8 m kr

B 6nranx omeemos Ne 1 nepenecume moavko uucaa, 6e3 npobenos u Opyzux OONOLHUNMEAbHbLY
CUMB0L08.

23. Ilyuok Gesioro cBera, IpoHAA Yepes NIPU3MY, PAa3jaraercsa B CIeKTp. Brlja BuIABHHYTA THIIOTE-
3a, YTO IMHPHHA CIEKTpPa, MOJY4YaeMOro Ha CTOAIIEM 38 NPU3MOH 3KpaHe, 3aBHCHT OT yrja
najieHUsA OY4YKa Ha rpadbs npusMmbl. HeobxoamuMo sKCOepUMEHTANBHO IPOBEPHUTH 3TY I'HMIOTE3Y.
Kakwue aBa onbiTa HYXKHO IPOBECTH [JA TAKOT'0 MCCJIEIOBAHUA?

HEN |

TR

3)
B orBeT 3anumuTe HOMeEpa BHGpaHHHX OIBITOB.

Omeem:
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24. Ha pucyske npexacrasieHa quarpamma leprmmmpynra — Peccena.

TEMIIEPATYPA

10° 1

10° 1

Wtapgg== .

"Dog

10* 7
103 p

10% 1

CBETUMOCTBH
[a—y
(=
[=]

107* T

ABCOJIIOTHASA 3BE3IHASI BEJIMYNHA

CIIEKTPAJIBHBIE KJIACCHI

Bribepute d6a yTBep:KIEHUS O 3Be3[aX, KOTOPhEIEe COOTBETCTBYIOT ANarpaMme.

1) IlnoTHoCTh GeJIbIX KapJMKOB CYIIIECTBEHHO MEHBIIIe CPeJHEH IIJIOTHOCTH TMTaHTOB.

2) 3sesga Kamomyc OTHOCHTCA K CBepXTrHraHTaM, IOCKOJBKY ee pajuyc modTH B 65 pas mpe-
BeImIaer paguyc CosHia.

3) Temneparypa 3Be3J cmneKTpajbHOro Kjacca G B 3 pasa Bbillle TeMIepaTyphbl 3Be3[ CIEK-
TpaJbHOTO KJacca A. v

4) ConHIe OTHOCHTCA K CIEKTPaJbHOMY KJjaccy B.

5) 3Besaga Aabpramp mmeer Temmneparypy mnosepxHoctH 8000 K u oTHOCHTCA K 3Be3gaM CIeEK-
TPaJILHOTO KJiacca A.

Omeem:

Yactb 2

OTBeTOM K 3apannsam 25-27 asnsaeTcs Yncno. 3anuiumte 3TO HYUCO B NoNe oTBeTa B TekcTe paboTsl, a 3aTeM nepe-
Hecute B BJITAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOLLErO 3a0aHUs, HAYUHAA C NePBON KNeToukn. Kaxabin
CUMBOJT NULUNTE B OTAENLHOW KNETOYKE B COOTBETCTBUM C NpuBedeHHbIMKU B Gnanke obpasuamu. EouHuLbl namepexus
dU3NYECKNX BENNYNH NUCATb HE HYXHO.

25. CkopocTh GPOIMIEHHOr0 MAYA HEIOCPEACTBEHHO IIepe] yAAapOM O CTeHYy Obnljia BABoe 0OJIbILE ero
CKOPOCTH cpasy mocjie yaapa. Kakoe KOJHYECTBO TEIJIOTHI BBIZEJIWUJIOCH IIDH yJape, €CJH Iie-
pen yoapoM KMHeTHYecKas 3Heprud msda Omwia paBHa 20 Tx?

Omeem: k.
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26. Tourka B maxomurca B cepenune orpeska AC. HemoaBum)KHBIE TOUEUHBIE 3apAAbl —q U — 2q
(q = 1 aKxn) pacmosnoxensl B Toukax A u C cooTBeTCTBeHHO (CM. pucyHOK). Kakoil mojoxu-
TeJAbHBIM 3apsaj Hago nomecTuTh B ToukKy C B3aMeH 3apsajga —2¢, 4TOOBI MOAYJb HANPAKEHHO-
CTH 3JEeKTPHUYECKOI'o MoJsA B TouKe B yBenuumica B 2 pasa?

-q —2q
® ———
A C

=e

Omeem: BKI1.

27. Ily4yoK mapajuleJbHLIX CBETOBBIX JIydeH IlaflaeT HOPMAaJbHO Ha TOHKYIO coananﬁ.(ylo JUH3Y
auamerpoM 6 cM ¢ onTuueckoil cuioi 5 AnTp (CM. PHCYHOK). JOKPaH PacIOJIOKeH 3a JIMH30M
Ha paccroauuu 10 cm. PaccumraiiTe BHemIHMII JuaMeTp CBETJIOTO ISTHA, CO3JaHHOTO JUH30M
Ha 3KpaHe.

3KpaH

—_—
—_—
ﬂ
—_—
—_—
e

Omeem: CM.

He 3abynbTe nepeHecT Bce OTBETH B 61aHK OTBETOB N2 1 B COOTBETCTBUM C MHCTPYKLMEN NO BHINONHEHWIO paGoThi.

MonHoe peiuerHmne 3ana4 28-32 Heobxoammo 3anucats B GnaHke oteetos N2 2, Mpn odopMneHun peweHuns B 6nan-
ke otBeToB N2 2 3annwmTe cHa4ana Homep 3aaanus (28, 29 u T. 4.), a 3aTeM pelweHne CoOTBETCTBYIOWEN 3aaaqn. OTee-
Tbl 3anNNCLIBaNTE 4eTKO U pasbopumBeo.

28. B mUIHHIPHYECKOM COCYAe IOJ IOPIIHEM AJHUTEJIbHOEe BPeMA HAXOAATCA Boja u ee map. Ilop-
IIeHb HAYHWHAIOT BJABHUTAaTh B cocyh. IIpu aTOM TemiepaTypa BOJALI H IIapa OCTaeTCA HEeH3MeH-
Hoii. Kak Oyzer MeHATHCA IPHU 9TOM Macca »XHUAKOCTH B cocyne? OTBeT NOACHHTE, ONHPAsCh
HA 3aKOHBI MOJIEKYJISPHON (HHUBHKH.

MonHoe npaBunbHoe pelieHne Kaxaon M3 3agaq 29-32 A0NXKHO BKAOYATb 3aKOHLI U HOPMYIbI, NPUMEHEHNEe KOTO-
pbix HEOBXO0AMMO M OOCTATOYHO ANA PELUeHUA 334a4M, a Takke MaTteMatndeckue npeobpas’oBaHusi, pacyeTsl C YUCHEH-
HbIM OTBETOM U NPU HEOGXOONMOCTU PUCYHOK, NOSICHAIOLLNIA pelleHmne.

29. I'pyssl maccaMu M = 1 Kr U m CBA3aHH JIETKOM HEPACTAXKHUMON HUTHIO, MepeOpoIIeHHOH ue-
pe3 OJIOK, II0 KOTOPOMY HHUTb MOXKET CKOJIb3UTh 6e3 TpeHus (cM. pUCYyHOK). I'pys maccoit M
HaXOAUTCA HA INEePOXOBATOM HAKJIOHHOM IJIOCKOCTH (YroJl HAKJOHA NJOCKOCTH K TOPU3OHTY
a = 30° koadpdunument tperua i = 0,3). Uemy paBHO MaKCHUMaJlbHOe 3HaUY€eHHE MAacCChHI m,

OPpH KOTOPOM CHCTEeMa Irpy30B €lj¢ He BhRIXOAUT U3 II€PBOHAYAJIBHOI'O COCTOAHUA TOKOs?




30. Bosaymarii map oobeMoM V = 2500 M> ¢ Maccoit 060I0YKH Mes = 400 KI MMeeT BHM3Y OTBep-
cTHe, Yepe3 KOTOpOoe BO3AYX B IIape HarpeBaeTcs ropeikoi. o Kakoidl MHHHMAaJBbHOH TeMIle-
paTypul t; Hy’KHO HarpeTh BO3AYX B IlIape, YTOORI IIap B3JIeTeJ BMeCTe C IPy30M (KOP3HHOH M

BO3AYXOILIaBaTeJaeM) MaC?f:Of;I m, = 200 xkr? TemnepaTtypa oxkpy»kaoiero Bosayxa t = 7 °C, ero
miaoTHOCTh p = 1,2 Kr/M°. O00JIOUKY IIapa CIUTATh HEPACTAKHMOMH.

31. I'opH30HTAJIBPHO PACHOJIOMKEHHHIH NPOBOAHHK IJIWHONH 1 M OBM)KeTCA PaBHOYCKOPEHHO B Bep-
THMKaAJbHOM OJHOPOJHOM MATHUTHOM IIOJIe, MHAYKIUA KoToporo paBHa 0,5 Tia. CxopocTs mpo-
BOJHHMKA HaNpaBJieHAa TOPHU30HTAJbHO, NEPHeHAUKYJISIPHO OPOBOOJHHMKY (cM. pucyHOok). Ha-
JaJbHAA CKOPOCTh IPOBOAHHKA paBHa HYJIIO, a ero yckoperue 8 m/c?. Kakosa DIC MHAYKLMK
Ha KOHIIaX IIPOBOAHHMKA B TOT MOMEHT, KOI'ZJa OH IIepeMecTHca Ha 1 m?

®, — ®
V

L ® ®
B

32. ®oTorarox obay4daroT cBeTOM ¢ AJMHOM BOoJHEI A = 300 HM. Kpacuas rpanuna ¢otosdpdexra
Ans BellecTBa (oTokartoma A ¢ = 450 uM. Kakoe 3anuparoiee Hanpsaxxkeane U HYIKHO CO31aTh
MeXKJAy aHOJOM M KaToAOM, UTOOEI GOTOTOK NMpeKpaTHaca?
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BAPUAHT 8

Yactb 1

OtseTamun k 3apaHusaM 1-24 asnsioTcs umdpa, CNOBO, YUCNO NNKM NOCNeaoBaTeNbHOCTL UM pP. 3anuwmTe OTBET B

none oteeTa B TexcTe paboThl, a 3ateM nepeHecute B BJIAHK OTBETOB N2 1 cnpasa 0T HOMepa COOTBETCTBYIOLLErO 3a-
[aHUA, Ha4YMHanA C NepPBON KNETOYKN. Kaxapbiih CUMBON NULLIMTE B OTAENBHON KJIETOUKE B COOTBETCTBUN C NPUBEAEHHBIMU B
6nranke o6pa3uamu. EanHnub nuamepeHuns Gpu3anyeckux BeINYUH NUCATb HE HYXHO.

1.

Ha pucynke npeacTaBjeH rpauK 3aBHCHMOCTH MOAYJIS CKOPOCTH U aBTOMOOMJIA OT BpeMe-
HU t. YeMy paBeH OyTh aBTOMOOMJIS 3a IPOMEXKYTOK BpPeMeHH OT 3 ¢ 10 5 c?

v, M/CA

10—~ s et

Omeem: M.

IIpy»kMHA OZHUM KOHIIOM NPHMKPEIIeHa K HEMOABHMKHOI omope, a K APYroMy €e KOHILy IpH-
Joxuan cuay F = 10 H, npu atom npykuHa pacTaHyJgachk Ha Al = 2 cm. Onpegenure Kect-
KOCTb OPYKHUHEI K.

Omeem: H/M.

OTern Be3eT ChlHAa Ha CAHKAX C MOCTOSAHHON CKOPOCTHIO II0 FOPM3OHTAJLHOM 3aCHEXXEeHHOH [o-
pore. Moayas cunbl TpeEusA caHOK O cHer paBeH 30 H. Oren coBepminin MexaHMYECKYIO palo-
Ty, paBHyio 3000 I:x. OnpenennuTe NpoiAeHHLIH OYTh.

Omeem: M.

Ha pucyHKe nokasas rpaduk KojeOaHMH OZHOM M3 TOYEK CTPYHHI. UeMy paBeH MepHoJ 3THX
KoJsebaHmni?

X, CM_A
0,24

Omesem: MC.
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5.

HlepeBaHHBI KyOUK ¢ pe6poM 10 cM niaBaeT 94aCTHYHO IIOTPYsKEHHBIH B BO-
ay. Ero HaumHAIOT MEAJIEHHO MOIPYsKATh, AeMCTBYSA CHJIOH, HaIpaBJeHHOH
BePTHUKaJbHO BHH3. B Tabiuue npuseseHbl 3HAUYEHUSA MOAYJIA CHJIBI, IIOJ
AeACTBHEM KOTOPOH KyOMK HAXOAMTCA B PABHOBECHHM YACTHYHO HMJM TIOJHO- e ——
CThIO MOIPYXXeHHBIH B BoAay. IlorpemHocTh HM3MepeHHs CHJBI COCTaBMJIA [—+= =rgona
0,1 H. BriGepure d6a BepHBIX YTBEDPKIEHUSA HA OCHOBAHMHU NAHHBIX, IIPHBE- e =
OEeHHBLIX B Tabiaume.

Ne ompiTa 1 2 3 4 5 6 7 8
Mogayas cunsr F , H 0,2 0,8 1,8 3,0 4,0 5,0 6,0 6,0

1) B onwite Ne 8 cusna Apxumena, gecTByonlas Ha KyOHK, GoJsbmie, yeM B ombITe Ne 7.

2) B onbiTe Ne 5 KyOUK IIOrpy’KeH B BOAY MOJHOCTBIO.

3) Macca kybuka paBHa 0,5 kr.

4) Ilpu BrimonHeHnu onbIToB Ne 1 — Ne 5 cusia Apxumena, AeHCTBYIOIIas Ha TEJO, YBEJHYH-
BaJIach.

5) IlnoTHOCTH KyGHKa paBHa 400 kr/m°.

Omesem:

B pesynbTaTe nmepexosa COyTHHUKA 3€MJIM C OLHOH KpPYrosoil OpOMTHI HA JPYTYIO €ro meHTPOCT-
peMHuTeJIbHOe YCKOpeHHe yMeHbmaeTcA. Kak M3MeHAIOTCA B pe3yJjbTaTe 3TOro mepexojfa KHHe-
THYeCKas dHeprusd CIyTHUKA M mepuoj obpalieHus BOKPYTr 3eMaun?

Jlna Kax g0l BeJIMYUHBI ONPEAEINTEe COOTBETCTBYIOIMI XapaKTep U3MeHEeHU:

1) yBenuumBaercsa

2) yMeHbIIaeTCsa

3) He M3MeHAETCA

Sanumure B Tabuuiy BHIOpaHHEIE NHUMDPH AAA KaxA0M dusmyeckoil BenuumHbl. [{udpsl B oT-
B€Te MOT'YT IIOBTOPATHCA.

Kunernueckas 3Heprus Tlepnox obpamenna BOKPYr 3eMJu

Teso 6poImIeHO ¢ MOBEPXHOCTH 3eMJM CO CKOPOCTHIO U IIOJ YIJIOM « K ropus3odTy. CompoTHus-
JIEHHE BO31yXa IpeHeOpe:KNMO MAJIO.

VcTaHOBHTE COOTBETCTBHE MEXKAY PM3MUeCKHMMH BEIMIMHAMH, XapaKTepPU3YIOMMMHU ABHKEHHEe
Tena, U GopMysIaMH, IO KOTOPHIM MX MOXXHO OIpPENEIHUTh.

K kasxgoit mosunuu mepBoro croibna moadepuTe COOTBETCTBYIOINYIO IIO3HIMIO BTOPOro M 3a-
OUIINTe B TabauIy BeIGpaHHBIE TUMPHI.

OU3SNIECKHUE BEJIMYUHBI DOOPMYVYJIBI
A) BpemMsa mogbeMa t Ha MAKCHMAJILHYIO BEICOTY 1) v?sin® a
B) MakcuMasibHasi BRICOTA B HaJ MOPU30HTOM 28
2) Y cos’ o
g
3) v’ sin 20
2g
4) vsina
g

Omeaem:
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8.

10.

11.

12.

B cocyle HaxXOAHMTCA HEKOTOpPOoe€ KOJHYEeCTBO HAcaJIbHOrO raaa. Onpe,ae.nn're Fz OTHOLIeHHne

1

TeMIepaTyp rasa B COCTOAHHAX 2 U 1 (CM. DHCYHOK).

P A

<y

Omeem: ‘ .

Kaxkoe KOIM4eCTBO TEIJIOTHI ra3 OTJAJ OKPYXKAIOIIUM TeJIaM, €CJIM ero BHYTPEHHAS J3Heprus
yBenunuuiack Ha 200 K, a BHeIIHHEe CHJIBI COBEDPIIMJIM Hax rasoM padory, paBHyo 500 Ix?

Omeem: Tk,

Bocnonn3oBaBmuces TabiuniaMm, OpHUBEeJAeHHEIMH Ha cTp. 5—0, ompeaeanTe, KaKOBO XOJIKHO

My,
mg

ObITb OPUMEPHOE OTHOIIEHHE MAacce CBHHIIOBOIO M MEIHOTrO TeJl, YTOOBl NMPH IMOJYYEHHH

u
OAHOT'O M TOI'0O >X€ KOJIMYECTBa TEIMJIOTHI OHM HAarpeJHCh Ha OAHO H TO K€ YHCJIO IrpagycoB. Or-
BeT OKPYI'JINTEe A0 IeJIbIX.

Omesem: .

B cocyzne Hem3aMeHHOTO oO0beMa IPH KOMHATHOW TeMIlepaType HaXoAuUJIach CMeCh BoAopoJa M
reamda, mo 1 Moap Kaxkgoro. I1oJJ0BMHY COMEPKMMOro COCyJia BBITYCTUIIN, & 3aTeM J00aBUJIH B
cocyns 1 monb renmsi. Cunrasa rasbl UIeaJbHBEIMHM, 4 MX TeMilepaTypy IIOCTOAHHOH, BhiOepuTe
U3 IpelJIOKEHHOr0 IepeuHsa 064 YTBEpMIEeHHA, KOTOPhIe COOTBETCTBYIOT pe3yJbTaTaM IIpOBe-
JEeHHEIX dKCIEPUMEHTAJBLHBIX MCCJIEJOBAHMM, U YKAXKUTe UX HOMEepa.

1) ITapnuanpHOe AaBJIEHWE BOAOPOJAa YMEHBIIHNJIOCH.

2) IlaBjieHHe cMecH ra3oB B COCyJle YMEHBIIUJIOCH.

3) KormenTpanusa BoAopoja yBeJIUYUIIACH.

4) B Hauaje onbiTa KOHIEHTpALMK Bogopoaa Oniia 0oJibllle, YeM KOHIEHTPAI A rejiusd.
5) B HauaJe ombiTa Macca rejius Obljla 0oJbIIle, YeM Macca BoAODoJA. '

Omeem:

Ha pucyakax A u B npusegenbl rpaduku aByx npoueccoB 1-2 um 3—4, Kaw/blii U3 KOTOPBIX
coBepIIaeTcss OAHUM MoJieM aproHa. I'pa¢uxu mocrpoeHnl B kKoopauHatax p—V u p—T, rae
p — nasienue, V — o6bem u T — abcosioTHas TeMmiepaTypa rasa. YCTaHOBUTE COOTBETCTBHE
MeXJy rpadHKaMM M YTBED:KACHUIMH, XapaKTEePU3YIOIUMM H300pasKeHHble Ha rpadHKax
IIPOILECCHI.

K xa)xAoil HO3UIMM NEPBOro CToa0Ia moAbGepuTe COOTBETCTBYIOIYIO HO3UIIUIO BTOPOIO M 3a-
OUIIUTE B TAaOJHIy BhIOpaHHBIE UGPHI O] COOTBETCTBYIOIIUMH OyKBaMHU.
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TPAOUKHA
A) Py 1)
EEEEEEN 2)
_2_..._.1 3)
T 1)
0 |4
B) p|
0 T

Omeem:

YTBEPMKIEHUA

BHyTpeHHsAA sHeprus rasa yMeHbIIaeTcsd, IPH 3TOM ras
coBepiiaeT pabory.

Hazx rasom cosepmaiotT pabory, IIpH 3TOM ras OTAaeT Te-
ILIOTY.

I'as mosyyaeT TemjioTy, HO He coBeplIaeT paboThI.

T'as oTaaer TemaoTy, HO He coBepmiaeT paboThl.

13. Ha pucyske m300pa’keH IIPOBOJIOYHBIM BHTOK, II0 KOTOPOMY TedeT 3JIEKTPUYECKMH TOK B Ha-
IpaBJeHHH, YKAa3aHHOM CTPeJKOH. BHTOK pacmosiokeH B ILIOCKOCTH uepreska. Kyza mHampas-
JneH (86epx, 6Hu3, 8160, énpaso, om nabnrwdamens, ¥ Habrodamenio) BEKTOP MHAYKIOUU
MArHUTHOIO MOJISI TOKA B IeHTpe BUTKa? OTBeT 3aIUIIIHATE CJIOBOM (CJIOBaMH).

Omeem: .

14. Ha pucyHKe mpeiacTaBjieH y4acTOK 3JieKTpudecKoil menu. KakoBo oTHOIIEHHE KOJHYECTB Tell-
JIOTHL §)3/Q4, BEIAENUBIINXCA Ha peducropax R; u R4 3a OAHO U TO 2Ke BpeMs?

R1=4OM R2=20M

—

i

R3

Omeem: .

=30M Ry=40mMm

15. Vron mageHus cBeTa Ha NOPM3OHTANLHO DPACIIOJOMXeHHOe ILIOCKOe 3epkaso paBeH 30°. Kaxkum
O6yZer yron orpakeHus CBeTa, €CJIX IMOBEPHYTH 3epKasio Ha 10° Tak, KaK MOKAa3aHO HAa PUCYHKe?

Omeem: e

10°
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16. [Isa HesapAKeHHBIX CTEKJAHHBIX KyOHKa 1 M 2 cOIM3NIM BIJIOTHYIO
M IIOMECTHJIHM B 3JIEKTPUYECKOe MoJie, HANPAXKEHHOCTh KOTOPOro Ha-
IpaBjeHa TOPM3OHTAJIBHO BJIEBO, KAK I[OKAa3aHO B BepxXHeidl dYacTu
pucyHKa. 3aTeM KyOMKM DasABHHYJIH (HHXKHAS 4acTh PHUCYHKA), BhI-
OepuTe M3 NpeNJIOKEHHOr0 IepedyHs 06a YTBEPKAEHHUA, KOTOPBIE CO-
OTBETCTBYIOT Pe3yJbTaTaM NIPOBEJEeHHBIX 3KCIIEPUMEHTAJLHBIX HCCJe-
JOBaHMH, U YKaKUTE UX HOMepa.

1) ITocie Toro kax KyOMKU pas3fBUHYJIH, 3apAJ IEPBOT0 KYOMKA OKAa3ajiCA IOJIOMKHTEJEeH, 3a-
pAI BTOPOr0O — OTPHUIIATEJIEH.

2) Ilocne nmomemieHNs: B 3JIEKTPUYECKOE IIOJIe JEKTPOHBLI U3 MEPBOro KyGMKa cCTalu Iepexo-
IUTH BO BTOPOIi.

3) Ilocne Toro Kak KyOMKM Pa3gBUHYJIM, 3apsAbl 000UX KYOHKOB OCTAJMCH PABHBIMHU HYJIO.

4) o paspeseHNd KyOMKOB B 3JIEKTPUYECKOM IIOJI€ JIeBasA IOBEPXHOCTh 1-ro kyb6uka Oblia 3a-
_pAXKeHa OTPHUIIATEJBbHO. ’

9) Ilocne Toro xak KyOMKHM pasgBHMHYJ/IH, IpPaBblie IIOBEPXHOCTH 060MX KYOHMKOB OKa3ajlHUCh 3a-
PAXKeHBl OTPUIIATEIbHO.

Omeem:

17. Yacrunma maccoii m, HecyIiad 3apaj ¢, ABHXKETCA B OZHOPOJAHOM MArHMTHOM MOJi€ C MHAYKIIH-
eil B mo OKpy»XHOCTH paauyca R co ckopocTrio v. YUTo mpou3soiigeT ¢ nmepuoaoM obpaleHus U
pasinycoM OpOHMTHI YaCTHILI DM YMEHBIIEHUM CKOPOCTH e€e ABMKEeHU:?

Ja KaXXAol BeJIMYUHBI OOpeAEeJUTE COOTBETCTBYIOIUHA XapaKTep U3MeHeHMA:

1) yBeamumnrcsa

2) yMeHBIIIHUTCSH

3) He M3MEHHTCA

Sanumure B Tab6auIy BeIOpaHHBIE IMUGDHI IJIA KXol ¢pusndyecKoil Benuuyunsl. Iludpsl B oT-
B€Te MOTYT HOBTOPSATHCS.

Ilepuon obpamenus Paguyc opbuts

18. 3apsax MeTamINMYeCKOr0 YeAMHEHHOro KOHyca BeicoToM H u pagumycoM

ocHOBaHHUA R =% paBen q. Touka O — IEHTP OCHOBaHHUA KOHYyca,

OA = 0OC = 2R, OB = R, yron AOC npsamoii, orpe3ku OA u OC nexar
B IIJIOCKOCTH OCHOBAaHMSA KOHyca. MoAyJb HAIPAMXEHHOCTH 3JE€KTPOCTAa-
THYECKOro moJsa 3apaza € B rouke C pasern E¢c. . o——
yCTaHOBI/ITe COOTBETCTBHE MEXAY (I)I/IBI/ILIGCKI/IMH BeJIMUHMHAMM U HUX 3HAa-

c.””
YEeHHUSAMH. .
K kaxmoil mO3HIIMU IIEePBOro CTOJIOma MoAdepuTe COOTBETCTBYIOIIYIO IMO3HUIIHIO BTOPOTO M 3a-

oumuTe B Tabauily BeIOpaHHBIE ITUGAPHI IO COOTBETCTBYIOIIIUMHE OGyKBaMH.

OPU3NYECKUE BEJINYHNHBI X SHAYEHUSA
A) MORyJIb HANPAMKEHHOCTH JJEKTPOCTATHYSCKOIO 1) 0
oJIsi KOHyCa B TOUKe A 2) Ec
B) Mmoayser HaAOPAMKEHHOCTH 3JIEKTPOCTATHYECKOTO 3) 2 E¢
IoJA KOHyca B TouKe B 4) 4 Ec
A| B
Omeem:
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19.

20.

21.

22.

B pesysbraTe cepuu pafilMOaKTUBHBIX PACIAfOB TOPHH 2%%Th IIpeBpailaeTcss B paguit 2§§Ra .

Kakoe xKoauuecTBO a-pacnagoB U B—pacna,uon OH HCIIBITBIBAET IIPpH aTom?

Yucyao a-pacnaznoB Yucsio B-pacnagos

Omeem:

B 6nanrx omeemos N 1 nepenecume monvko wucaa, 6e3 npobenog u Opyzux GONONHUMEAbHULX
CUMB01L08.

222
86

ITepuox mosypacmama HM30ToIla PajoHa Rn 38,8 nusa. Yepes kKakoe BpeMsa Macca pazoHa

ymMeHbIIuTCS B 32 pasa?

Omeaem: ITHeH.

B oneiTax mo doToaddexTy miacTuHy u3 mMerasia ¢ paboToi BbIXoda 3,410 II'x ocsemaior
cBerom uactorsl 6:10'* T'n. Kak usmenutcs pabora BeIxoAa GOTO3JIEKTPOHOB M3 METAJIA Agyy
M MaKCHMAaJIbHAA KHHETHYECKaA JHEPrusa 5JeKTPOHOB E.,., BRUIETAIOIMHUX C HOBEPXHOCTH Me-
TaJlJIa, €CJH YBEJHIHUTH YacTOTy IIaJalollero CBeTa, He MeHAA ero MHTeHCHBHocTH? lnA Kak-
JOi BeJIMYUHEI ONMpEAeJUTEe COOTBETCTBYIOMINI XapaKTep U3MEHEHU:

1) yBeaunuurcs

2) YMEHBLIIHUTCSA

3) He M3MeHHTCH

Sanumure B Tabiuny BeibpaHHBbIe nudpel AJId Kaxaod ¢dusudyeckoil BeaumduHbl. ITudpw B oT-
B€Te MOTYT HOBTOPATHLCA.

Pa6ora BrIX0za (pOTO3IE€KTPOHOB MaxcumMaibHAsS KUHETHYECKad
H3 MeTaya Ag.x SHEPrusa dJEKTPOHOB Epay

KocMOHABTHI HCCIEJOBAJIH 3aBUCHUMOCTb CHJIBI THXKECTH OT MACCHl Teja Ha OTKPBITOM HMMU
njaHere. Pe3ysbTaThl U3MEPEeHUI NpeACTaBIeHkl B BHJe rpaduKa Ha PUCYHKe.

“f

20
/l
15 L
10 /
v
5 A
e
2 o
0 1 2 3 4 mxr
Ilorpemrsocts uaMepenua macchl pasHa 0,1 kr, cuasr — 1,5 H. Yemy paBma ¢ yderom no-

TPEIIHOCTHA M3MePeHHH Macca Tejia, Ha KOTOpoe AeMCTByeT CHJa TAMKeCcTH, paBHad 12,5 H?

Omeem: ( + ) KT.

B 6aankx omeemoe MNe1 nepernecume moavko uucaa, 6e3 npobenos8 u Opyzux OONOLHUMENbHbLX
CUMBO08. '
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23. Ilyuok Oesoro cBera, Npoias uyepes3 NpHU3My, Pas3jiaraeTcsa B CIeKTp. BhlIa BRIABMHYTA T'HIIOTE-
3a, UTO MIMPHHA CIEKTpPa, IOJy4YaeMoro Ha CTOAIIEeM 3a IIPU3MOM 3KpaHe, 3aBHCHUT OT reoMeT-
pHYeCKUX pa3MepoB npu3Mbl. Heo6XoamMMo 3KCHEepUMEHTAILHO HPOBEPHUTH 3Ty rumoresdy. Ka-
Kue ABa OIIbITa HYXHO INIPOBECTHU AJIA TaKoro nccnenonam&a?

L/ ]

3)

B oTBeT 3anumuTe HOMepa BHIOpAHHKIX ONBITOB.

Omeem:

24. PaccmorpuTe Tabauimy, COAEpIKAINYI0 HEKOTOPLIE XapaKTepUCTHUKU IiaHeT CoJHeUHOM cucTe-

Mul. PasMepnl 1 mapamMeTpsl OpOUT ZaHBI B CPABHEHUH C ILIaHETOH 3eMJIs.

NmMmsa HuameTtp Macca | Op6uranpsuii | ITepuox oopamenus | Ilepuos BpameHus
paauyc (a.e.) (3eMHEBIX JIeT) (3eMHEBIX CYTOK)

Mepkypuii 0,38 0,06 0,39 0,24 58,6

Benepa 0,95 0,82 0,72 0,62 243
3emnsa 1 1 1 1 1
Mapc 0,53 0,11 1,6 1/9 1

IOnurep 11,2 318 5,2 11,9 0,41

CaTypH 9,5 95,2 9,5 29,5 0,43

Ypas 4 14,6 19,2 84 0,72

Henrys 3,9 17,2 30,1 165 0,67

BriGepure d6a yTBep:KAeHUS, KOTOPhLIE COOTBETCTBYIOT XapaKTEPUCTUKAM ILJIAHET.

1) JIuneiiHadg CKOpPOCTH BpameHHs o opb6ute y CaTrypHa Gosbmie, ueM y YpaHa

2) VckopeHHne cBOGOAHOrO maseHus Ha Benepe cocrasisier npumepso 3,1 m/c?

3) YrioBasa CKOpPOCThH BpauleHHsi Mapca OTHOCHTEJNHLHO coBCTBeHHO# ocH BpalleHHs Gobile,
yeMm y 3eMJIH

4) CpeaHsasa naoTHOCTh BeHepn: noutu B 10 pas MeHbIne cpearei mirorHocTH CaTypHa

5) Bropasa xocMHUYecKas CKOpPOCTh IJjid HenryHa GoJsbiae, yeM AnA YpaHa

Omeem:

Yactb 2

OTBeTOM K 3apaHunam 25-27 aesnaeTca 4yucno. 3anuuwnte aTo YUCNO B None oTeeTa B TekcTe paboThl, a 3aTeM nepe-
Hecute B BJTAHK OTBETOB N2 1 cnpaBa 0T HOMepa COOTBETCTBYIOLLErNrO 3a4aHNs, HA4YNHAA C NEePBON KNETOUYKN. Kaxgblin
CUMBOJ NULINTE B OTAENbHOW KNETOYKE B COOTBETCTBUN C NpusBedeHHbIMK B Gnanke obpasuamu. EauHuuel namepenuns

dU3NHECKNX BENUYUH NUCATb HE HYXHO.

25. CkopocTh GpPOILIEHHOro MsA4Ya HEIOCPEeACTBEHHO mepej yAapoM o cTeHy Oblia BABOe GoJiblle ero
CKOpOCTH cpasdy mocje yaapa. Haligure KuMHeTHYeCKYIO SHEpPruio Msda Iepej yaapoM, eclu
IpH yAape BBIAEINUJIOCH KOJNYECTBO TEIIOThI, paBHOe 15 IIx.

Omeaem:

Jox.
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26. Touka B maxoamrcsa B cepeguHe orpeska AC. HemogsBuKkuble TOYeUYHBIE 3apAABI —¢ U — 2¢
(q = 2 EK1) pacnosiokeHnl B Toukax A u C coorBeTcTBeHHO (CM. pucyHOK). Kakoii mosoxu-
TeJbHBIM 3apAJ HaZO MOMECTUTH B ToukKy C B3aMmeH 3apsajga — 2¢, 4TOOBI HAUPSIYKEHHOCTH JJIEK-
TPHUYECKOro noJjs B Touke B yBeanuwnach B 4 pasa?

- q —2q
. ® *—
A B Cc -

Omeem: BKJ.

27. Ily4yok napajulesIbHBIX CBETOBBIX JydYeil majaeT HOPMAJbHO ‘Ha TOHKYIO COOMPAIOIIYIO JIMH3Y AHa-
MeTpoM 6 cM ¥ onTHuYecKoi cmoi 5 ANTp (CM. PHCYHOK). DKpaH oCBellleH HEpaBHOMeEPHO. Brize-
JseTcsa 6ojsee ocBeleHHaA 4acTh 3KpaHa (B ¢opMe Koiabla). PaccuuTaiiTe BHEIIHHUM AuaMeTp
CBeTJIOTO KOJblla, CO3KaBaeMOro Ha 3KpaHe. JKpaH HAXOAUTCA Ha paccTogHUM 50 ¢M OT JHUH3BI.

9KpaH

—_—
————
ﬂ;
—_—
—_—
—_—

Omsem: CM.

He 3abyabTe nepeHecTy Bce oTBeThI B GnaHk oteeTos N2 1 B COOTBETCTBUN C MHCTPYKLMEN MO BbINOMHEHWIO PaboThl.

MNonHoe pewenune 3apay 28-32 Heob6xoaMMO 3anucaTb B 6nanke oteeToB N2 2. MNpu odopmnennn pewenus B GnaH-
ke oreeToB N2 2 3anuwmnTe cHavyana HoMmep 3aaaHuns (28, 29 n T. 4.), a 3aTeM peLueHue cooTBeTcTaylowen 3aagayn. OTee-
Tbl 32NUCHLIBANTE YETKO U pa3bopymBo.

28. B nuimeapruecKOM cocyZie IIOJ HOPITHEM JJINTENLHOE BpEMs HaxogATcs Boga m ee map. Ilop-
IIeHh HAYMHAIOT BHIABUIaTh M3 COCyAa. IIpHM 9TOM TeMmepaTypa BOABI M IIapa OCTAETCH HEH3-
meHHOH. Kak OyzeT MeHATHCA IPHU BTOM Macca JKHUAKOCTU B cocyie? OTBeT mosicHUTE, OOMpa-
fICh Ha 3aKOHBI MOJIEKYJIAPHON (PUBUKH.

MonHoe npaBunbHOE peLleHne Kaxnon U3 3agaq 29-32 A0/MKHO BKIIIOYATL 3aKOHLI U GOPMYIbI, NPUMEHEHUE KOTO-
pbix He0BX0AMMO M AOCTATOHMHO OIS PeLUEHUst 33434, a TaKKe MaremaTuyeckme npeobpa3oBaHnUsi, pacHeTbl C YNCNEH-
HbIM OTBETOM ¥ NpY HEOHXOANMOCTU PUCYHOK, MOACHSAIOWNIA peLleHue.

29. I'pyssr MmaccaMmu M = 1 Kr U1 m CBA3aHBI JIETKOM HEPACTAMKUMOM HHUTBLIO, epeGpOIIeHHON ue-
pe3 OJIOK, IO KOTOPOMY HUTBH MOJKET CKOJIb3UTh 0e3 TpeHus (cM. pucyHOK). I'pys maccoit M
HaxXOAUTCA Ha INEPOXOBATOM HAKJOHHOH IIJIOCKOCTH (YroJ HaAKJOHA MJIOCKOCTH K TOPHU3OHTY
a = 30°, koadpdunuent Tpeausa p = 0,3). Yemy paBHO MHHHNMAaJbHOE 3HAYEHUE MAacChl m, IPHU

KOTOPOM CHCTEeMAa I'py30B €Ill€ HE BBIXOAUT N3 IePBOHAYAJBHOI'O COCTOSAHUA TIOKOA?




30. Bosgymasiii map oobseMom V' = 2500 M® ¢ Maccoit 06010uku mys = 400 Kr ©MeeT BHU3Y OTBep-
cTHe, Yepe3 KOTOpoe BO3AyX B Iape Harpesaercsa ropeikoil. KakoBa mMakcumanbHaa Macca
rpysa m,;, KOTODBI MOJKET NOAHATH IIap, €CJAX BO3AYX B HEM HArPeTh A0 TeMIlepPaTyphl
t; = 77 °C? TemmnepaTypa okpyxaiomero Bosgyxa t = 7 °C, ero miotHocts p = 1,2 xr/m°.

060yI0uKy HIapa CYUTATh HEPACTAIKHUMOIM.

31. TopH30HTANBHO pacHOJIOMKEHHBIA IIPOBOAHHK IJIWHON 1 M ABMIKETCA PAaBHOYCKOPEHHO B Bep-
THUKAJIbHOM OJHOPOJHOM MarsuTHOM mojye. CKOPOCTh IIPOBOAHMKA HAIpaBjeHAa OPU30HTAJIBHO
M TEePNeHAUKYJIAPHO HPOBOAHUKY (cM. pucyHOK). IIpn HavaipHOH CKOPOCTH NPOBOSHUKA,
paBHOM HyJII0, N ycKopeHHH 8 M/c® oH nepemecTmiica Ha 1 M. KakoBa MHAYKIMA MarHHTHOTO
MOJISA, B KOTOPDOM JBUTaJICA MPOBOAHUK, ecau IJIC MHAYKIUY HAa KOHIAX IIPOBOOHUKA B KOHIE
IBM)KeHuA paBHa 2 B?

®, . ®
v

L ® ®
B

32. KpacHaa rpanuna ¢oroadpderra aasa BemecrBa pororaroma Ao = 450 em. Ecam obayuaTe Ka-
TOZA CBETOM C JJIMHON BOJIHBI A, TO (DOTOTOK NpeKpamjaeTcs IPH 3alUpaIONieM HaMpAXKEeHHU
MeXXay aHogoM u kKatoaom U = 1,4 B. OnpeaennTte AJUHY BOJHEL A .
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BAPMAHT 9

Yactb 1

Te OTBeT B nosne orserta B TekcTe pabotsi, a 3aTem nepeHecute B BJJAHK OTBETOB N2 1 cnpasa 0T HOMepa COOTBETCT-
BYIOLLErO 3aAaHUA, HAYUHas C NEPBON KNETOYKU. KaxXabiii CUMBON NULLKUTE B OTAENLHON KNETO4YKE B COOTBETCTBUM C NpU-
BeaeHHbIMK B BnaHke obpasuamn. EanHuLB u3aMepeHna prUanHeckmux BENUHMH NcaTb HE HYXHO.

OTBeTamu k 3apanmam 1-24 aenaiotcs undpa, CNoBoO, YMCNO UNK NOCNEAOBaTENBHOCTL Uudp nnm umcen. 3anuwm-

1.

Ha pucyHke npezacraBiieH rpadMK 3aBHCHMOCTH OYTH S BeJIOCHIeAHCTA OT BpeMeHH t. Ompene-
JINTE CKOPOCTDH BEJIOCHIIEANUCTA B IPOMEXYTOK BPeMEeHH OT 3 C 0 5 C.

s, b

[ S

20
15 v 4%

10

-

Omeem: M/c.

Macca Mapca B 10 pa3 MeHbIIIe Macchl 3eMJIM, a PacIoJioyKeH OH B 1,5 pasa paubme ot CouH-
na, 9yem 3eMiuda. Bo cKogbKO pas cusia npuTsxxkeHHsa 3eMan K ConHny 60JbIIe CHUJILI IPUTSAMKE-
Hua Mapca k Cognny? (Cumrars, 4TO 06e IIaHEThl ABUKYTCS BOKpPYr CoJHIA IO OKPYYKHO-
CTAM.)

Omeem: .

JlerkoBoii aBTOMOGMIb ¥ I'PY30BHK ABHIKYTCA CO CKOpOCTAMH U; = 108 KM/4 H vy = 54 KM/4.
Macca aBromobuna m = 1000 kr. KakoBa mMacca rpys3oBHKa, €CJIM OTHOIIIeHHe MMIYJbCa I'Dy-
30BHKA K HMIIYJbCY JIETKOBOTO aBTOMOOUIA paBHO 1,57

Omeem: KI.

KakoBa uacToTa KoOJe0aHMI 3BYKOBEIX BOJIH B Cpefie, €CJH CKOPOCTh 3ByKa B 3TOH cCpeje
v =500 M/c, a ganHA BOJHLI A = 2 M?

Omeem: I'nm.

ITocne ynapa miaiiba Hadajla CKOJB3HTh BBEpPX IO IIEPOXOBATOM HAKJOHHON IIJIOCKOCTH C Ha-
4aJbHOM CKOPOCTBIO U,, KaK NOKa3aHO Ha PHCYHKe, M IIOCJe OCTAHOBKHM COCKOJIb3HYyJa 00paT-
HO. BrifepuTe M3 IpeAJIOKEHHOrO IepedHs 06a YTBEpPKJEHUS, KOTOPBie COOTBETCTBYIOT pe-
3yJIbTATAM IIPOBEJEHHBIX 3KCIEePUMEHTAJNBHBIX HAOIIOgeHuii, ¥ YKaXXUTe UX HoMepa.

—

Uy

(4



1) Bpemsa aBuikeHUs maiibbl BBepX PpaBHO BPEMEHH IBHKEHHA BHHS.

2) Mopayab MaKCHUMAaJIbHOM CKOPOCTH IANOBI P ABUI)KEHNH BHU3 MEHBIIIE Ly.

3) Ilpum gBM:KeHUM BBepX M BHU3 paboTa CHJIBI TPEHUA IIaHOBI O IJIOCKOCTh OXMHAKOBA.

4) IaMeHeHUe MOTEHIIMAJbHON SHEPrHH I1aiiObl IPU ABU)KEHUU OO BepXHel TOYKHM PABHO KH-
HEeTUYEeCKOI 3Hepruu maibsl cpasy mocje yaapa

5) Moaynp yCKOpeHUs mIaiibbl IIPH ABH)KEHHUN BBepX MEHbIIe, YeM MOAYJb YCKOpPEHUS IIPH
IBUKEHHUH BHU3.

Omeem:

B mepBoii cepun OomBITOB MCCJIeAOBATINCH MaJible CBOOOAHBIE KOJIeOaHUA I'Dy3a HA HUTU HEKOTO-
poil IMHBEI. 3aTE€M 3TOT JKe I'py3 3aKpenuJu Ha HUTH 6oJblieil AJuHBI. MaKkcuMajbHBIE YIJIBI
OTKJIOHEHHMSI HUTH OT BEePTHKAJJIM B ONBITAX OAUHAKOBHLIE.

Kax mpu mepexone OT mepBOi cepHH OLIBITOB KO BTOPOM HM3MEHATCA IEePHOJ U aMILIATyJa
(MakcuMaJIbHOE CMeIIeHHe OT IOJIOKEHHA PaBHOBecHsi) CBOOOAHBIX KoJsiebaHuii rpysa?

IIns Ka)XIoN BeJIMYUHBI OIpe/ieJINTe COOTBETCTBYIONINI XapaKTep U3MeHEeHUs:

1) ysBeamnuurcsa

2) yMeHBIIHUTCS

3) He U3MeHHUTCH

3anumuTte B Tabauny BeIOpaHHbIE MUMPH AJIA KaXIOH (usmdyeckoil BeauuuHbl. I{udpsr B oT-
BeTe MOTYT IIOBTOPATHCS.

Ilepuon xonebanmii AMIIuTyna KoJsiebaHui

Bpycok Maccoil m COCKaJb3bIBAeT U3 COCTOAHMS MOKOS IO HAKJOHHOM MJIOCKOCTH BBICOTOHN A u
pnuHoi S. KoaddunueHnTt TpeHns Mexay OPYCKOM M ILIOCKOCTHIO PABEH [L. YCTAHOBHUTE COOT-

BeTCTBUE MEXJy (U3NYEeCKMMH BeJUYMHAMU U QOPMYyJIaMH, IO KOTOPBIM HX MOXKHO PACCUH-
TaTh.

K xaxzmoii mosuiiuy IEepPBOro CTOJIOIA IOoAOepHUTe COOTBETCTBYIOLIYVIO IMO3HIIHMIO BTOPOTO M 3a-
numuTe B Tabauny BeIOpaHHBIE MUQPHI 10 COOTBETCTBYIOLIUMU GYKBaMH.

OUBNYECKHUE BEJIMYUHBI DPOPMYVYJIBI
A) cua TpeHud, gelicTByIONad Ha OPycok 1) \/2g ( h-p m)

B) Bpems aBnxxeHus 6pycka
2) %g(h—udsz ~h2)

2

g(h—;,n/S2 -hz)
4) ———“’;g\[ﬂ

Omeem:

IaBiieHMe HAEaJIBHOTO rasa B 3aKpbITOM cocyze Owbio paBHo 40 xIla. Ilpu HemameHHO# TeM-
mnepaTrype KOHIIEHTDAIIMIO MOJIEKYJ rasa yBeJuuuau B 3 pasa. OmpenesuTe naBjieHuMe rasa B
KOHEUHOM COCTOAHUH.

Omeem: klla.
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9.

10.

11.

12.

Ha T-p-auarpammMe mokasaH HpOLECC U3MEHEHHUS COCTOAHHA HIealbHOr0 OZHOATOMHOI'O rasa.
I'a3d organ 50 kl»x Tensnorel. Macca rasa e meHserca. Onpezesnre paboTy BHEIIHHUX CHJI HaZ
rasoM B 9TOM IIpoliecce, €CJHu p; = 2 py.

™" 1 2

- |

{ |

| |

TN

0, P, P

Omeem: rIx.

Ha pucynke mpuBezeHa 3aBUCHMOCTb TEMIIEPATYPhl TBEPAOTO TEJa OT IIOJYYEHHOI'O UM KOJIH-
yecTBa TemoThl. Macca Tesa 2 Kr. KakoBa yZesbHas TENJI0eMKOCTh BEIeCTBA 3TOro Tesa?

T, K4
400

300

200 ........ ........ ’ .......
100 ........ ......... .......

0 250 500 Q, xlx

Omeem: kIx/(xr-K).

OTHOCHUTeNIbHASL BJIAXXHOCTh BO3AYXa B 3aKPBITOM cocyjle ¢ nopurHeM paBHa 40% . O6beM cocy-

Jla 3a CUeT JBHKEHHUA INOPIIHA MeAJeHHO YMEHbIIAIOT MPH IOCTOSHHOM TemmepaTrype. B Ko-

HEeYHOM COCTOAHHMH 00BEM cocyZa B 3 paza MeHbIIle HauaJIbHOro. BribepuTe U3 NpeaoKeHHOTr0

nepevyHs ABA YTBEPIKJAEHHUS, KOTOPbIE COOTBETCTBYIOT Pe3yJIbTATAM IIPOBEJEHHBIX 3KCIEePHUMEH-

TaJILHBIX HAOJMIONeHUH, 1 YKaKHUTe X HOMepa.

1) IIpu ymenbmieHuu o6beMa cocysa B 2,5 pasa Ha CTEHKax MOSBJIEeTCA poca.

2) IaBjeHue mapa B cOCy/Ze BCE BpEMsI YBEJIMYUBAETCS.

3) B KOHEeYHOM M HaYaJIbHOM COCTOSAHHH Macca Iapa B cOCy[e OZMHAKOBAa.

4) IIpu ymenbmeHum o0beMa B 2 pa3a OTHOCHUTEJbHAsl BJIAXKHOCTh BO3AyXa B COCYAEe CTaja
paBHa 80%.

5) B KOHEYHOM COCTOAHHHM BeCh Iap B COCYJe CKOHAEHCHPOBAJICSH.

Omeem:

NpeanbHBIA OZHOATOMHEIN ra3 IIepexofUT M3 COCTOAHHA 1 B COCTOA- 17
Hue 2 (cM. pucyHok). Macca rasa He MmeHsercsa. Kak usmeHsAoTCSA
o6beM raza V u cpegHAS KUHETHUYECKAsA 3HEPIHs TEILIOBOrO ABHXKE-
HUA ero MoJieKyJ E, B X0Jle yKa3aHHOro mpolecca?

Ja1a KaMJIo# BeJHNYMHBI ONpPEAEJHUTE COOTBETCTBYIOIIMH XapaKTep 2
M3MEeHEHUs:

1) yBeauumBaeTcs
2) yMeHbIlIaeTCs
3) He M3MeHAeTCS
danmumure B Tabauny BeIGpaHHbIE HHUMPHI A KaKA0l (pusnueckoil BeauuuHel. I[udpel B 0T-
BeTe MOTYT IOBTOPATHCA.

>
T

OoneM raza V Cpenuasa KUHETHYECKAA SHEPrus
TENJIOBOrO ABHMKEHHUA MOJIEKYJ E,
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13.

14.

15.

16.

17.

Ha pucyHke npeAcTaBiieHO pacHoOJIO’KeHHE ABYX HEIOABHIKHBIX TOYEUYHBIX 3JIEKTPHUYECKHX 3a-
papoB: +q u —q (¢ > 0). Kak HanpasieH (66epx, 6Hu3, 61e60, 6npaso, om Habnwdamens, k
Habarodamenio) BEeKTOP HANPAKEHHOCTH CYMMApPHOIO 3JIEKTPHYECKOrO IOJIsI 3THX 3apANOoB B
Touke A? OTBeT 3anuOINTE CJOBOM (CJIOBAMH).

Omeem: .

Y4acTOK IIelMM COCTOMT M3 TpeX IOCJIeJ0BATEJbLHO COEINHEHHBIX PEe3HCTOPOB, COIIPOTHUBJIEHUS
Koropbix pasusl 10 Om, 20 Om u 30 OMm. KakuM AOJIKHO OBITH COIIPOTHUBJIEHHME UYETBEPTOrO pe-
3UCTOpPa, A00ABJIEHHOrO B 3TOT YYACTOK IIOCJIeJOBATENbHO K IIEPBBIM TpPeM, 4TOOBI CyMMapHOe
COIIPOTHBJIEHHE YYAaCTKa YBEJIHYHJIOCh B 2 pa3a?

Omeem: Om.

PaccToAaHNe MeXAy IpPEeIMETOM U IIJIOCKUM 3epKayioM paBHO 6 cMm. Kakum 6Gyaer paccrosaHue
MeXXAy IIpeIMETOM M ero u3obOpakeHueM, eCJIM pacCTOsSHHEe OT IIpeaMeTa A0 3epKaja yBeJH-
YUTHL B ABa pas3a?

Omeem: CM.

Ha xeje3HbIil cep/ieyHUK HaAeThl ABE KATYINKHM, Kak IIOKa3aHO Ha pUCYHKe. Ilo mpaBoi ka-
TYIIIKEe IPOIYyCKAaIOT TOK, KOTOPHIA MEHSETCS COrJIacHO IpuBeAeHHOMY rpaduky. Ha ocrHoBanuM
aToro rpaduKa BEIOEPHUTE ABA BEPHBIX YTBepKIeHUA. SIBJIeHHEeM CaMOMHAYKIIMH IIpeHeOpeys.

i, A |

1) B npomexxyTke Mexay 1 ¢ u 2 ¢ moKkasaHEua amnepMmerpa 6ei1m paBHHI 0.

2) B nmpomexkyTkax 0—1 ¢ u 2—-3 ¢ HanmpaBJeHUs TOKa B JIEBOH KaTymiKe ObLIM OJNHAKOBEI.
3) B mpomexyTke MexxAy 1 ¢ u 2 ¢ MHAYKIINA MATHUTHOTO IIOJIS B cepAevyHHKe ObLIa paBHa 0.
4) Bce BpeMdA U3MepeHUII CIJIa TOKa depe3d amnepMmerp Owlia otaudHa ot 0.

5) B npomexyTrax 0—1 ¢ u 2—3 c cuja TOKa B JIeBOH KaTyIIKe OblIa OQUHAKOBOM.

Omsem:

Hctounuk Toka ¢ 3IC & M BHYTPEHHHM COINPOTHBIEHHEM I CHadajga ObLI
3aMKHYT Ha BHeIllHee coIpoTusBjeHHMe R. 3aTem BHemiHee CONPOTHBJIEHHE
yBeanunau. Kak npu 9TOM M3MEHATCA CHJIa TOKA B IeNH U HaIps'KeHUe Ha
BHEIIIHEM CONPOTHBJICHUN? .

T Kax Aol BeJIMIUHEI ONpefesiuTe COOTBETCTBYIOIINII XapaKTep U3MEeHEeHU:
1) yBenmuurcs

2) YyMeHBIINUTCA

3) He UBMEHUTCA

3amumure B Tabauny BbiGpaHHBIE HUbPHI A8 KaXIod ¢usudeckoil BenuuuHbl. [Indper B or-
B€Te MOTYT MOBTOPATHCH.

Cuna ToKa B Henu Hanps»keHue Ha BHEIITHEM COIPOTHBJIECHUHN
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18.

19.

20.

21.

Ilyuok cBeTa mMepeXOAHMT M3 BOABI B BO3AyX. HacToTa CBeTOBOH BOJHBI — V, AJHHA CBETOBOM
BOJIHHI B BOJle — A , IOKa3aTeJb IPEJOMJIEH!A BOLbI OTHOCHTEJILHO BO3AYyXa — 7M. YCTAHOBUTE
COOTBETCTBHE MEXKAY (PH3MUYEeCKHMH BeJIHYMHAMH M (HOpMyJIaMH, II0 KOTODHIM HX MOXXHO pac-
cuuTaTh. K KaxI0il NO3MIMH 1IepBOro cToJOa moabepure COOTBETCTBYIOIYIO IIO3UIIMIO BTOPO-
ro ¥ 3alUIINTEe B TaGAMIy BeIGpaHHBIE IMGPHI IO COOTBETCTBYIOIIMMH OyKBaMH.

PU3SNYECKUE BEJINYUHEI ' DOOPMYVYJIBI
A) CKOpOCTH CBeTa B BO3JyXe 1) Av
B) ckopocTh cBeTa B BoAE 2) A
\%
3) Avn
4) 2n
\%
A|B
Omeem:
Ha pucymke npexacrasieH ¢parmeHT Ilepuogmueckoil cucre- Li 3Be 4[5 B
TR BEPHANA BOP
MBI ajeMeHTOB [[.J1. MeHzaeneeBa. Ilox HasBaHHMEM 3JIeMEHTA 20 Tas 65 90 o s
NpHUBeJeHbl MacCCOBBIE YHCJIA €70 OCHOBHBIX CTAOMJIBHBIX H30- Na Mg n|s Al
TOIOB, HMXKHHHA HHAEKC OKOJIO MAacCOBOr0 YHCJIa yKa3bIBaeT 3 ([ "23‘? " ";ﬂ““m “';7““'“
» 100
(B mpoleHTaxX) pacCOpoOCTPAHEHHOCTh U30TONA B IIPUPOJE. K olCa 20[Sc P
OnpenesnTe YHUCJIO IPOTOHOB M YHCJO HEMTPOHOB B sipe ca- v 200 | Juns | e
“
MOTO PacCHpOCTPAHEHHOTo CTaGHIHLHOrO M30TOIa MEIH. 4 n Y nhy | o
v % Caj3o Zal3 Ga
o MERD UMHH TAUMA
YucJs0 IpOTOHOB Yuco0 HEUTPOHOB
Omasem: P P 8340 65 f‘nsﬁawu 890 Mo

B 6ranx omeemos Ne 1 nepenecume moavko yucaa, 6e3 npobenos u Opyzux GonoaHUMEeNbHbLX
CUMB0JL08.

Mogyns umMnyasca (OTOHA B mepPBOM HyukKe cBeTa B 2 pasa OoJibiie, ueM BO BTODOM IIydKe.
YeMy paBHO OTHOILIEHHE YACTOThI CBETA B IIEPBOM IIYYKe K YaCTOTE CBETa BO BTOPOM Iy4uKe?

Omeem:

B omnkiTe mo mayuenuo dorosaddekTa MeTaaandecKas ILIACTHMHA 00Jydajiack CBETOM C YacTo-
To v . PabGoTa BBIXOJA 3JIEKTPOHOB M3 MeTaJJa PaBHA A,.x. YCTAHOBHTE COOTBETCTBHE MEMXKIY
¢usmyeckuMu BeJWYHNHAMU U (GOpMyJIaMH, II0 KOTOPBIM HX MOYKHO paccumrats (B — mocro-
aaHasA [Inanka, ¢ — CKOpPOCTH CBeTa B BAaKyyMe, M, — Macca 3jieKTpoHa). K kKaxkaoil mosumuu
mepBoro croJybna moadGepuTe COOTBETCTBYIOIIYIO ITO3WIIMIO BTOPOTO M 3alHIINUTEe B TAaOJIuUIy BHI-
6panHBIe MuGPH 04 COOTBETCTBYIOIMIUMH OYKBaMH.

OU3NYECKHUE BEJINYMNHBI POPMYJIbI
A) xpacHasa rpaEuna gorosdderra A p 1) he
B) MakcuManbHaA KMHETHYECKAS 3HEPTrUA A,
¢ oTO0351IEKTPOHOB 2) hv
A'BHX
2
3) —Jhv - Anux
me
4) hv-A,,
A
Omeem: B
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22.

23.

24.

IIpu ompemenenuyr Macchl Macja MJIOTHOCThIO 0,8 I‘/CM3 YV4YEeHHK H3MepHJ 00beM Macja ¢ HC-
TIOJIb30OBAHNEM MEPHOTO IMHJMHApa: V = (15,0i0,5) cm®. Banumure B oTBeT Maccy MacJa ¢

y4eTOM IIOTrPeIHOCTH H3MepeHHi.

Omeem: ( + )r.

B 6nank omeemoé Ne 1 nepenecume monbke wucaa, 6e3 npobenos u Opyzux GONCAHUMELbHbLY
CuUMB0J108.

VyeHHMK H3y4YaeT CBONMCTBA CHUJILI TPEHUS CKOJILXKEeHHSA. B ero paclopsykeHHH HMEIOTCH yCTa-
HOBKH, COCTOAINMNE K3 TOPH3OHTAJBHON OIODHI M CILJIOHIHOrO Teja. IlapamMeTpsl ycTaHOBOK
npuBeJeHbl B Tabauie.

Kakne u3 ycTaHOBOK HY2KHO HCIOJb30BaTh AJIS TOTO, YTOOBLI Ha ONbITE OOHAPY)KHTh 3aBUCH-
MOCTh K03(hdHUIMEeHTa TPeHUA OT Macchl Teja?

N ycTaHOBKH Marepuas onopst O6beMm MarepuaJ, u3 KOTOPOTO
CILJIOLITHOT'O TeJia CleJIaHO TeJIO
1 CTaJIb 25 cm® CTaJIb
2 CTaNb 50 cm® CTaJIb
3 CTaNb 25 cm® ATIOMUHHHI
4 YyTryH 25 cm® CTaJIb
5 9IyTyH 50 cm® Menb

B oTBeTe 3anmumuTe HOMepa BHIGPAHHBIX YCTAHOBOK.

Omeem:

Ha pucyHKe InpuBeAeHO cXxeMaTHYeCcKoe H300paskeHue COJHe4YHOH cucreMbl. IlnaHeTsl Ha 3TOM
pucyHKe o0o3HaueHnl nudpamu. BribepurTe M3 NpUBeAEHHBIX HUMKE YTBepXKIAeHUN déa Bep-
HBIX, U YKa)XUTe UX HOMepa.

1) Ilnaueroit 2 aBasiercss Benepa.

2) Ilnamera 5 OTHOCHUTCA K IJIaHETaM 3€eMHOM I'DYIIIHL.

3) IlnanHera 3 umeeT 1 CIYTHHUK

4) Ilnanera 5 He MMeeT CIYTHHKOB

5) ATmocéepa IIaHEeTH 1 COCTOHUT, B OCHOBHOM, M3 YIJIEKHCJIOI'O rasa.

Omeaem:
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Yactb 2

OTBeTOM K 3afiaHmnsamM 25-27 SBASeTCA YUCo. 3anuiumMTte 3TO YUCNO B Nofne OTBETa B TekCTe paboTol, a 3aTeM nepe-
Hecute B BJJAHK OTBETOB N2 1 chpaBa oT HOMepa COOTBETCTBYIOLIErO 3aAaHUS, Ha4nHas ¢ NepBon kKnetoukun. Kaxabin
CUMBON NULLNTE B OTAENBHOW KNETOYKE B COOTBETCTBUM C NpuBeaeHHbIMM B BnaHke obpasuamu. EguHuubl namepexHuns
PU3NYECKUX BESIMHNH NNCATE HE HYXHO.

25. I'pys maccoit m = 2,0 Kr, IOABEIIECHHBIII HA TOHKOH HHTH, ILIEJHKOM MOTPYK€H B BOAY M He
KacaeTca OHa cocyga (cM. puCyHOK). Moaynaws cuibl HaTAkeHuA HuTH T = 13 H. Haiigure
ob’beM rpyaa.

ASY

b3 Ay D TIREX

Omeem: Jg.

26. B cocyme HaxoauTcA 1 MOJIb MAEAJBHOrO OJHOATOMHOrO rasa. B cocroaanmn 1 temneparypa ra-
3a paBHa 100 K. Onpegenunte BHYTPEHHIOIO SHEPrHi0 rasa B COCTOAHHHM 2 (cM. pHUCYHOK). OTt-
BeT MpHBeauTe B KJ/[’K, OKPYTJIUB A0 IEJIBIX.

14

| 1N
-+ ——+ —I-

=Y

|
|
!

(Y

-4
._.L_:_.I._I_

[
L L 1- 1 ¢
I

Omeem.: kIx.

m
27. IlBe yacTHIBI C OAMHAKOBBIMHM 3apANaMH M OTHOIIEHHMEM MacC —2 = 2 BJIETEJH B OLHOPOAHLIE

ml
MAarHUTHEIE II0JIsZ, BEKTOPhHl MATHHUTHONH MHAYKINH KOTODPBIX IEPHEeHAUKYJAPHBEI CKOPOCTH 4ac-
THI[: IepBasd — B IoJie ¢ MHAyKuuei B;, Bropas — B moje ¢ uaAyKnMeil By, Halinute oTHO-

y W, .
IMeHNe KNHETHYEeCKHX 3HEePruM YacCTHIl Wz" €CJIH pagnyCchl UX TPAaeKTOPDMH OAHMHAKOBbI, OT-

HOINIeHNe MOJyJeil MArHUTHBLIX UHAYKIIH =2.

W |

-

Omeem: .

He 3abyabTe nepeHecTy Bce oTBeTh B 6naHk oteetos N2 1 B COOTBETCTBUMN C MHCTPYKUMEN NO BbINONHEHWIO PABOThI.

Jns 3anucu oTeeToB Ha 3aaaHun (28-32) ucnonbaynte BJJAHK OTBETOB N2 2. 3anuwmnte cHayana Homep 3aaaHua
(28, 29 u T.4.), a 3aTeM pelueHne COOTBETCTBRYIOLEN 3aaaun. OTBeThbl 3annchLiBanTe 4eTKo U pa3bopunBeo.

28. MasneHBKHIl He3apS)KEHHBIM NIapHK, IOABEIIIEHHBIM Ha HENPOBOAAINEHl HUTH, MOMEINEeH HaJ
TOPU30HTAJILHON MeTAJJIMYEeCKO!l IIJIACTHHOM, PABHOMEDHO 3apfA’KEeHHOH IIOJIOMKUTEJbHBIM 3a-
pAzoM. Pasmepnl ILUIaCTMHBEI BO MHOTO pa3 MNpEBBHIIAIOT AJUHY HUTH. Onupasch Ha 3aKOHBI
MEXaHUKHU U IJIeKTPOAMHAMHKH, OOBACHHUTE, KAK M3MEHUTCA YaCTOTA MAJBIX CBOOOZHBIX KO-
aebaHUll MIapUKa, €CJIU €MY COOOIINTEL OTPHUIlATEJbHBIH 3apsaj.
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Pbix HEOBX0AMMO M AOCTATONHO ANS peuleHns 3afayuv, a Takke MmareMaTuyeckve npeobpasoBaHus, pacyeTbi C YACNEH-
HbIM OTBETOM M MPU HEOBXOAUMOCTH PUCYHOK, MOACHAIOLLWIA pelueHne.

MonHoe npaBunbHOE pelleHre Kaxnon U3 3agad 29-32 AONXKHO BK/IOYAaTb 3aKOHbI U HOPMYNbI, NPUMEHEHNE KOTO-

29. He6Gonpinoi rpys, OIPpUKpPEIUIEHHBH K HUTH AauHOM [ = 15 cMm, Bpanjaerca BOKPYr' BepTUKaJb-

HOH OCH TakK, YTO HHTH OTKJOHAETCS OT BepTUKaau Ha yroa o =60°. C xakoil CKOpPOCTBHIO
ABHKeTCA rpya?

L

1-¥]

30. B cocyze moa mOpPOIHEM HAXOAHJICA BO3AYX C OTHOCHUTENHbHOH BiIa)XHOCTHIO ¢ = 40%. O0beM

31.

32.

BO3yXa M30TePMUYECKH YMEHBIIHJH B 5 pas. Kakasa gacTs o BOASHBIX IapOB CKOHAEHCHPO-
BaJIach mocJjie cxKarua?

KonebaTeabHBI KOHTYP paZHOIPHEMHMKA HACTPOEH HAa AJUHY BOJHEI A = 500 M, HHAyKTHB-
HOCTh KaTyIIKH KOHTypa L = 3 MKI'H. B KOHType HCHOJb3yeTcs ILIOCKHIl BO3AYIIHBIA KOH-
IeHCATOpP, PACCTOAHME MeKAy HJIacTMHaMM Koroporo d = 1 mm. MakcumajibHAas HanpAMKeH-
HOCTh OJJIEKTPHYECKOIO IOJf KOHJEeHcATOpa B Xoxe Koxebamuii E.,, = 3 B/m. Kaxos
MaKCHMAJbHBIA TOK B KaTyIIKe UHAYKTHBHOCTU?

Onpepenure kKo3(pdPUNUEHT NOJE3HOro AeHCTBUA ATOMHOM 2JE€KTDOCTAHOHWHU, PACXOAYIOImeil 3a

HeJesqo ypaH-235 (§§5U) maccoit 1,4 Kr, ecau ee momuocTh paBHa 38 MBr. Ilpu gesenuu of-

HOro saapa ypaHa-235 Beiaensercs sneprus 200 MaB.
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BAPUAHT 10

Yactb 1

OTteeTamu k 3agaHnaM 1-24 asnaTcs uudpa, CNoOBO, YACNO UNW NOCNEA0BATENBHOCTL undp unu yncen. 3anuwu-

Te OTBET B NONe OoTBETA B TEKCTe paboTsi, a 3aTem nepeHecute B BJIAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCT-
BYIOLLEr0 33aHNS, HAYNHANA C NEPBON KNETOYKN. Kaxabiii CUMBOJ NUWNTE B OTAENbHOW KIeTOYKe B COOTBETCTBUM C Npw-
BepeHHbIMU B BnaHke obpasuamu. EanHnusl uamepeHns pusanyeckmx BeIMHNH NUCaTbh HE HYXKHO.

1.

Ha pucynke npezacraBieH rpaduK 3aBHCHMOCTH IYTH S BeJIOCHIEAUCTA OT BpeMmeHH t. Ompene-
JINTE CKOPOCTH BEJIOCHIIEVCTa B IPOMEXKYTOK BpeMeHH oT 1 ¢ mo0 3 c.

s, mb_

20|
15}

10}

ambaetet st il Bt D ]
Bt sttt B e |

Omeem: M/cC.

Bo CKOJIBKO pa3 YMEHBIINTCA CHUJIA MPUTHMKEHHUSA CIYTHHKA K 3eMJie, eCJIM U MacCy COYTHUKA,
H PacCTOAHUE OT HEero A0 IeHTpa 3eMJH yBeJU4YUTh B 2 pasa?

Omeem: .
JlerkoBoii aBTOMOOMJIb U rpy30BUK maccamu m = 1000 xr u M = 5000 kr gBUXKYTCA C IIOCTO-

SAHHBIMH CKopocTsaAMH. OTHOLIeHHMEe HMIyJibca IPY30BHKa K HMMIIYJILCY aBTOMOOHJIA paBHO 2,
CKOpOCTh aBTOMOGMJIA paBHa v; = 110 KM/4. KakoBa CKOPOCTH Ipy30BUKAa?

Omeem: KM/4.

KakoBa mauHa 3BYKOBO# BOJIHBI B cpefie, €CJIH CKOPOCTh 3BYKa B 3TOo# cpemge v = 600 m/c, a
yacrora Koaebaumit v = 200 I'u?

Omeem: M.

IToce ypmapa miaiiba Hadaja CKOJB3UTL BBEepPX IIO0 IIE€POXOBAaTON Ha-
KJIOHHOM IIIOCKOCTH C HadaJbHOM CKOpPOCTBIO U,, KaK NOKa3aHO Ha DH- v

CYHKe, M IIOCJIe OCTAaHOBKHM COCKOJIb3HYJIa oOpaTHO. Bribepure m3 mpen-
JIO’)KEHHOTO IepeyHA 064 YTBEpKAEHUA, KOTOPhIE COOTBETCTBYIOT
pesyJbTaTaM IPOBEJEHHBIX 3KCIEPHMMEHTAJbLHBIX HAaOIIOAeHU, U YKaKUTe UX HOoMepa.

1) Bpemsa aBuKeHHS maiibbl BBEpX MeHbIIe, YeM BpeMsA ee ABHKEHHs BHHS.

2) Moayns MaKCHMAJBLHOM CKOPOCTH IIaii6pl MPHU ABMKEHWHN BHU3 paBeH V.

3) Ilpu gBM>KeHHMM BBepX M BHHU3 MOAYJb pabOThI CHJIBI TSKECTH, AelcTByoImeil Ha maiiby,
OIMHAKOB. '

4) ViaMeHeHUWe NOTEHOWAJbHONH 3HEPruM MIAii0bl OpM ABHYKEHHH OT TOYKM yZapa A0 BepxXHel
TOYKM GOJIbllle KHHETHYEeCKON 3HEepruM maibhl cpasy mocje yaapa.

5) Moaysab ycKOpeHHMA Mmaii0bl NIPHM ABH)KEHMH BBEPX PaBE€H MOAYJIO YCKOPEHHS IpPH JBHMKE-
HUH BHH3.

Omaeem:
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6.

B nmepBoii cepum ONBITOB HCCIEAOBAINCH MaJible CBOOOAHBIE KOJIeDaHUSA rpysa Ha HATH HEKOTO-
poit ANMHBEI. 3aTeM 3TOT Ke I'Py3 3aKpenuyd Ha HUTH MeHbInel AMuHLI. MaKcuMaJibHEIE YTIJIBI
OTKJIOHEHMS HHUTH OT BEePTHKAJIM B ONLITAX OJUHAKOBEIE.

Kak npu mepexoze OT mepBOil C€PHUH ONBITOB KO BTOPON M3MEHATCA 4YacTOTa M aMILIHTYZA
(MakcHMaJIbHOE CMeIIeHHe OT IOJIOXKEeHHs paBHOBeCcHA) CBOOOAHBIX KoJsiebaHUM rpysa?

s kaaoil BeJIMYUHBI OIIPeJieJINTe COOTBETCTBYIOIUIN XapaKTep U3MEeHEeHUA:

1) yBeanuutcsa

2) yMeHBITUTCHA

3) He U3MEHHUTCHA

3anumure B Tabauny BeIOpaHHBIE IUMPH A8 KaXI0oud Pusndeckod BeaudyuHbl. [{udpsl B oT-
BeTe MOT'YT IMOBTOPATHCS.

YacTora KosebaHmit Amniuryaa xoiaebaHnM

Bpycok Maccoil m COCKaJIb3hIBAET M3 COCTOAHUS NMOKOA IO HAKJOHHOM MJIOCKOCTU BHLICOTOH h u
aanHOM S. KoadhdPHUUMeHT TpeHUA MeXAYy OPYCKOM M IJIOCKOCTHLIO pPaBeH |l .

YcTaHOBATE COOTBETCTBHE MEXKAY (PU3NUYECKUMH BeJUYHHAMU U QOpPMYJIaMH, 0 KOTOPHIM MX
MOJKHO PacCUHTATh.

K xaxmoil mo3sunuu mepBoro crosbma moabepuTe COOTBETCTBYIOINYIO IIO3HUIIMIO BTOPOT'O M 3a-
OUIIATe B Tabauny BeiOpaHHBIE OU(GPLI 0] COOTBETCTBYIOIIUMHU OyKBaMMu.

OU3NYECKHUE BEJINYNHBI POPMYVYJIbI
A) Moaysb CHJIBI HOPMAJIBLHOTO JaBJIEHNA OpycKa Ha ILIOCKOCTh 1) mg [g2 _p2
B) Moaynms yckopeHusa Opycka : S

2) %g(h—pJE?fﬁﬂ
3) %(h s ~h2)
MJ%?Jy—hz

Omeem:

IlaBieHUe HUAEeaJbHOrO ra3da B 3aKPHITOM cocyle On1y10 paBHO 40 kIla. KoHOEeHETpamuio MoJeKyJa
rasa yMeHBIIMJIM B 2 pasa, ONHOBPEMEHHO yBEJHUYHB €ro TeMiepaTrypy B 3 pasa. Onpexenurte
IaBJIeHHWe ra3a B KOHEUHOM COCTOSHUU.

Omaem: . klIla.
Ha V-T-guarpamMMme IoKasaH OpoIecC M3MEHEHUS COCTOSHHUA HAeaJbHOT0 OZJHOATOMHOI'O rasa.

T'az monyuun 40 x>k TemiaoThl. Macca rasa He MeHsercs. Onpegennte paboTy rasa B 3TOM
nporiecce, ecau V, = 2V,

VA
V,F——12
Vik--141
|
|

Omeem: k]Ilx.
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10.

11.

12.

13.

Ha rpaduke npeacraBjieHa 3aBUCHMOCTbh TEMIIEPATYDHI TeJia OT MOABOAMMOrO K HEeMy KoJudye-
cTBa TemnoTel. Macca Tena 0,2 kr. Uemy paBHa yAeJbHas TEMJOEMKOCTh BeI[eCTBA B 5TOM
nporecce?
T, Ki
270

Omeem: I /(krK).

OTHOCHTEJIbHAA BJAYKHOCTb BO3AyXa B 3aKPBITOM cocyle ¢ mopiuHeM paBHa 50% . O6beM cocy-

Jla 3a cUeT JBHIKEHHA IMOPINHA MeAJIEHHO YMEHBIIIAIOT IIPH IIOCTOAHHOW TeMmmepatype. B Ko-

HEYHOM COCTOSTHHM 06'beM cocyza B 4 pasda MeHbIIle HadyaJIbHOrO. BriGepuTe M3 MpeaIoKEeHHOTO

nepeyHA d6a YTBEPKAECHUSA, KOTOPhIEe COOTBETCTBYIOT Pe3yJIbTaTaM IPOBEJEHHBIX DKCIEPHMEH-

TAJbLHBIX HAOJIIOAEHUI, U YKa»XUTe UX HOMepa.

1) TlmoTHOCTH mapa B cocylie BCe BpeMdA YBEeJIHUYHUBAETCH.

2) JlaBieHue mapa cHayajia yBeJIMUMBAETCA, a 3aTE€M OCTAETCH MOCTOSHHBIM.

3) B KOHEYHOM COCTOSSHHMM BecCh IIap B COCYyJe CKOHAEHCHPOBAJICA.

4) Ilocse ymeHbIIeHHs 00beMa B 3 pasa OTHOCHUTEJbHAs BJIAKHOCTh BO3JAYyXa B COCyJAe paBHa
150%.

5) B KOHEYHOM COCTOSIHMH Macca Iapa B cocyZe B 2 pasa MeHbIle HaYaJbHONU MAacChl mapa.

Omeem:

WUpeanbHBIH OQHOATOMHBIN ra3d IEPEeXOJHUT M3 COCTOAHHA 1 B COCTOA-

PA
HUe 2 (cM. auarpamMMmy). Macca rasa He MeHAeTcs. Kak M3MeHSAIOTCA
IJIOTHOCTh Ta3a p U ero BHYTPeHHAA 9HeprudA U B Xoje yKasaHHOIO 1
Ha AuarpamMme mnpomnecca? <
Hna kKaxaoll BeJWYHHBI OIpPeJeJHTe COOTBETCTBYIOINUHM XapaKTep 9
N3MEeHEeHHUS:
0 >
1) yBenunuuBaeTcs T

2) yMeHbIIAeTCs
3) He uaMeHsETCH

3anumure B Tabauily BeIOpaHHBIE MUGMDHI AJIA Kax Aol ¢usumyeckoir BeauuuHbl. lludpsr B oT-
BeT€ MOTYT HMOBTOPATHCAH.

IInoTHOCTH rasa BHyTpeHHsa dHeprus

Ha pucyske mpeJcTaB/ieHO PAaCHOJIOMKEHHE ABYX HEMOABHMIYKHBIX TOUYEYHBIX JJEKTPHYECKHUX 3a-
panosB +q u —2q (¢ > 0). Kak HanpasneH (66epx, 6Hu3, 61e60, 6npaso, om nabniodamens, k
Habriodamenio) BEKTODP HANPSKEHHOCTH CYMMAPHOI'O SJE€KTPHUYECKOr'0 IIOJA ITHX 3apANOB B
TouKke A? OTBeT 3amMIOUTE CJIOBOM (CJIOBAMH).

+q A -2q
-.O. - o....

Omeem: . .
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14.

15.

16.

17.

18.

Y4acTOK menmu COCTOMT K3 YeThIpeX IMOCJEJOBATEJIBHO COEAWHEHHBIX PE3NCTOPOB, COMPOTHBIIE-
HHUs KoTopheix paBHEI 1 OM, 2 OM, 3 OM 1 4 OM. KakuM moJI3KHO OGBITH COMPOTHUBJIEHHE IATOrO
pesucTopa, A06aBJIEHHOTO B 3TOT YYACTOK IIOCJIEHOBATEJIHHO K IIEPBHIM YEThHIDEM, YTOOBI CyM-
MapHOe COIIPOTHBJIEHHE YUACTKA YBEJHUUYHJIOCH B 3 pa3a?

Omeem: OmMm.
Paccrosinne MexJy mpeaMeTOM U ero u3o0pakeHHeM B IIJIOCKOM 3epkajie paBHO 10 cm. Kakum

OyZeT pacCTOHHE MEXKAY IPEeIMETOM M ero m3obpakeHHeM, €CJIH pacCTOsSsHHe OT IIpeaMeTa A0
3epKaJia YBEJIHYHUTHh HA 2 cM?

Omeem: CM.

Ha xene3HRIf cepAeYHHK HAaJeThl ABe KaTYIIKH, KAK IIOKasaHO Ha pucyHKe. Ilo mpaBoil ka-
TYIIKe IIPONYCKAalOT TOK, KOTOPHIA MeHAETCs COTJIaCHO NpuBeaeHHOMY rpadurky. Ha ocHoBa-
HHMH 3TOro rpacduKa BeibepHuTe @64 BEpPHBIX YTBepXKIAeHHA. fIBJIeHHEeM CAMOMHIAYKIHH NpeHeD-
peyYs. 3

)

1) B npomexyTke Mexxay 1 ¢ u 2 ¢ 3/IC MHAYKIUHN B JeBO# KaTymke pasHa 0.

2) B npomexkyTkax 0—1 ¢ u 3—5 ¢ HanmpaB/IeHUsI TOKA B JIeBOH KaTymiKe GBI OJUHAKOBEI.

3) B npomemxyTke mexay 1 ¢ u 2 ¢ MHAYKIMA MarHUTHOTO IOJIA B cepAeuyHuKe Oblia paBHa 0.
4) Cuiua Toka 4yepe3 ammnepMerp Oblia oTauuHa OT 0 TOJMBKO B nmpoMesxkyTKax 0—1 ¢ u 3-5 c.
5) Cuna ToKa B JeBOH KaTymke B mpoMexXkyTke 0—1 ¢ ObL1a 6osbilie, yeM B IpoMexxyTKe 2—3 c.

Omeaem:

Hctounuk Toka ¢ IC & M BHYTpEeHHUM CONPOTHBJIEHHEM I CHayajga ObLI
3aMKHYT Ha BHEIIHee COIPOTHBJIeHHMe R. 3areM BHelllHee COMNPOTHBJICHHE
yMmeHbIIMIH. Kak mpu 3TOM U3MeHATCS CHJIAa TOKA B IENIM M Hanps)XeHUe HA
HCTOYHUKeE? ”

Onsa Ka)Ioil BeJHYUHBI ONpeAEeSIMTe COOTBETCTBYIOIIMH XapaKTep H3MeHe-
HUA:

1) yBeanuurtcsa

2) yMeHBIIHUTCSH

3) He UBMEHHUTCHA

3anumuTte B Tabauny BeiOpaHHBIE HUADPH I8 KaXI0N dusudeckoir BeanauHbl. Iludpsl B or-
BeTe MOTYT IOBTOPSITHCH.

Cusa TOoKa B nemnun Hanpﬂmenne Ha UCTOYHHKE

Ilyuyok cBeTa IepexXOgHT U3 BOABI B BO3Ayx. dacToTa CBETOBOH BOJIHBI — V, AJHHA CBETOBOH
BOJIHHI B BO3/lyXe — A, IIOKa3aTeJb IIPEJIOMJIEHUA BOJbl OTHOCUTEJIBHO BO3AyXa — I.
VcTaHOBUTE COOTBETCTBHE MeXAy Pu3nUeCKHMH BeJIU4YHHAMU B opmMyIaMu, OO0 KOTOPBIM HX
MOKHO PacCYMUTATb.
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19.

20.

21.

K kaxpo¥ mO3MIMM NIEpPBOTO CTOJOIA ITOAGEPUTE COOTBETCTBYIONMIYIO MO3MIIMIO BTOPOTO M 3a-
OUmMHKTe B TAOJUIY BRIGpDaHHBIE MUMPHI OJ COOTBETCTBYIOMIMMH OYKBAMH.

OUSNIYECKHUE BEJINYVHEI DPOPMYVYJIBI
A) pnuHA BOJHEI B BOJE 1) Av
B) ckopocTh cBeTa B Bofe 2) A
n
3) Avn
Av
4) —
n
Al B
Omeem:
Ha pucynke mnpexacrasieH ¢dparmMeHT IlepmogM4YecKo# CHCTEMEI Li 3Be 4|6 B
2 Ll EEPUANA 0P
snemeHToB II.A. MengeneeBa. Ilog HasBaHMeM aJjieMeHTa NIpHBe- Taa By 90 o O
IAeHbBI MAaCCOBBI€ UHCJIA €r0 OCHOBHBIX CTAOMJIBHBIX H30TOIIOB, Na Mg n Al
- 3 ] HATPVA MANSA | ANOMSMA
HIDKHUH MHIEKC OKOJI0O MAacCOBOIO YHCJAa yKasbIBaeT (B IIPOIEH- Bio |Mn2e B Ny
Tax) pacpoCTPaHeHHOCTh M30TOIIa B IIPHPOJE. " K e Ca 08¢ 2
OmpenenuTte YKUCJIO IPOTOHOB M YHMCJIO HEHTPOHOB B slpe CaMOTo | 4 B by | ndhsy | 45w
%
PacIpoCTPaHEHHOrO CTa0MJILHOIO M30TONa KaJIbIlHs. " mCu ”wz' a',mc'
6309 653  [6440663068 | 690 Tleo
Yucjio IpOTOHOB Yucio HEMTPOHOB
Omeem:

B 6aanx omeemos N 1 nepenecume moavko wucaa, 6e3 npobenos u dpyzux GONOLHUMELbHBLY
CUMB008.

Mogynp umnyabca (oToOHaA B IepBOM INy4YKe cBeTa B 2 pasa OoJibllle, YeM BO BTOPOM IIy4YKe.
Yemy paBHO OTHOILIEHHE IepHoAa KoJieDaHMH 3JIEKTPHUUYECKOr0 HOJIA B IIePBOM IIyYKe CBeTa K
Mmepuoay KoJiebaHH# 3TOro IOJIA BO BTOPOM NyuKe?

Omeem: .

B oneiTe mo usyueHHo GoroaddexTa MeTaSIHUYEeCKad ILJIACTHMHA o0Jydasach CBETOM C HaCTO-
Toii v. PabGoTra BBIXOJa 3J€KTPOHOB M3 METaJJIa PAaBHA Agyx. YCTAHOBHTE COOTBETCTBHE MEMXKIY
bu3HYEeCKUMH BeJHYHHAMHM U (GOpMyJIaMH, IO KOTOPBIM HX MOYKHO paccuuTaTh (A — mocTo-
siugaa Il1aHKa, ¢ — CKOPOCTb CBeTa B BaKyyMe, M, — MAacca 3JIeKTPOHA, € — MOAYJIb 3apsajia
ajexrpora). K Kakaoif HO3HIIHH IEpPBOrc CTOJOIA IOAGEPHTE COOTBETCTBYIOIIYIO ITO3HIIHIO
BTOPOTO M 3alULINTe B TabJUIly BhIOpaHHBIe UMDHI O COOTBETCTBYIOIIUMHU OYKBaMH.

OUSNIYECKHUE BEJINYUNHBI dOPMYJIBI
A) monysp 3anuparomiero Hanpsaxesus U 1) he
B) makcuMasibHas CKOPOCTH (hOTO3JEKTPOHOB €A
hv
2)
ABHX
3) J—‘z— (hv - A,)
me
4) hv - Anux
e
Omaem: AlB
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22. Ilpu ompefesIeHMH CKOPOCTH U PABHOMEPHO NPAMOJHHENHO ABHXKYIIEHCA TeJIeKKU YIeHHUK H3-
MepHJI BpeMs [IBHXKEHWUs II0 OUeHb TOYHOMY BJIEKTPOHHOMY cekyHaomepy: ¢ = 10,00 c. IIpoii-
JEeHHBIA TeJIe)KKOM 3a 3TO BpeMs NYTh ObLLI M3MepeH C MoMoIbio pyJsetku: S =150+1 cm. 3a-
OUIINATE B OTBET MOLYJb CKOPOCTH TEJIEXKKH C YYETOM IIOTPENTHOCTH M3MEPEHUH.

Omeaem: ( + ) cMm/c.
B 6rank omeemos N 1 nepenecume monvko wucaa, 6e3 npobenog u 0pyzux GONOAHUMEAbHbLX
CUMB0JL08.

23. YuyeHMK m3y4aeT CBOMCTBA CHJIBI TPEHUS CKOJIbKEHHA. B ero pacnopsa’KeHHH HMEITCH yCTa-
HOBKH, COCTOSII[€ M3 TOPH3OHTAJIBLHON OIIOPHI M CILJIOIIHOrO Tejia. IlapaMeTphl yCTaHOBOK
mpuBeAeHHI B Tabaune.

Kakmne n3 ycTaHOBOK HY’KHO HCIIOJB30BATH AJIA TOr0, YTOOBI HA ONbITe OOHAPYIKHUTHL 3aBHCH-
MOCThb KO3(hPHIMeHTa TPEeHUA OT MaTepHasa OMOphI?
Ne yeTaHOBKH Marepuan O61BeM Marepuau,
OIIOPHI CILJIOIITHOT'O TeJia 13 KOTOPOr'o CAEJaHO TeJO
1 cTajb 25 cm® CTaJIb
2 CTaJIb 50 cm® CTaJb
3 CTaJIb 25 cm® ATIOMHUHUHR
4 YyryH 25 cm® CTajb
5 YyryH 50 cm® MeJb
B orBere sanumuTe HoOMepa BHIOPAHHBIX YCTAHOBOK.
Omeaem:

24. PaccmorpuTe Tabiuiy, cogep:Kamyio CBeJeHHA O APKHUX 3Be3lax.

HaumenoBanue |Temneparypa, Macca Paauyc Paccroanne go

3Be34bI K (B maccax Connua) | (B paguycax CoJHa) 3Be34blI (CB. rox)
Asnbnebapan 3500 5 45 68
AnpTanp 8000 1,7 1,7 360
Berenbreiize 3100 20 900 650
Bera 10600 3 3 27
Kaoenna 5200 3 2,5 45
Kactop - 10400 3 2,5 45
IIponuon 6900 1,5 2 11
Couka 16800 15 7 160

BribepuTe 06a yTBEpKIEHUSA, KOTOPhIe COOTBETCTBYIOT XapaKTEPHUCTUKAM 3Be3[.

1) 3Besga Cnmuka OTHOCHTCA K 3Be3/iaM CIIEKTPaJbHOro KJjacca F.

2) IlnorHocTh BeliecTBa 3Be3Abl Bera cocrasisaer 1 r/cm3.

3) 3Beaanl Kacrop n Kamenna HaxomAaTcsa HA OJUHAKOBOM paccTosHuM ot CoJHIa.

4) 3Besgnl Bera m KacTrop mMeioT mpHMepHO OJHHAKOBYIO TEeMIIEPATYpPY M Maccy, cJefoBa-
TeJbHO, OyJeT OAMHAKOBON H UX BHAMMAA 3Be3JHasA BeJHYMNHA.

5) TemmnepaTypa HOBEPXHOCTH U paguyc AjbaebapaHa TOBOPAT O TOM, YTO 3Ta 3Be3Ja OTHO-
CHUTCSA K THTaHTaM.

Omeaem:
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YacTtb 2

HecuTe B BJIAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOLLErO 3aAaHNA, HaunHaa C NepBON KNeTo4Yku. Kaxapini
CUMBON NULLNTE B OTAENLHON KNeTo4Yke B COOTBETCTBUM C NpuBeaeHHbIMK B GnaHke obpasuamun. EaguHULb namepenus
DU3NYECKNX BENNYUH MUCATb HE HYXHO.

OTBETOM K 3anaHuaM 25-27 ABAAETCH YMCNO. 3arnmiLmnTe 3TO YMCNO B Mone OTBETa B TeKcTe paboThl, a 3aTem nepe-

25.

26.

27.

I'pys obbemom V = 1 j1, moAgBellleHHBIH HAa TOHKOH HHUTH, LEJHMKOM IIOTPY’KEH B BOAY M He Ka-
caeTcsa gHaA cocyga (cM. pucyHOK). Moaysis cuibl HaTs:xennsa Hutu 1 = 15 H. Haiigure maccy
rpyaa.

AR R AR R LR L e R A RN RY

Omeem: KI.

B cocyzne Haxozurca 1 MOJb OZHOATOMHOrO MAeaJbHOro rasa. B cocrosrum 2 TemmepaTypa ra-
3a pasHa 600 K. Onpeziesnnre BHYTPEHHIO YHEPrHIO rasa B cocToSHUM 1 (cM. pucyHOK). OTBeT
sanumuTe B KJ»K, OKPYIJIUB IO IEJBIX.

VA 2
=

Bt

Omeem: kIx.
m2

JIBe 4acTHIBI C OAMHAKOBBIMHA 3apSAJaMU M OTHOIIEHHEM MacC —= = 4 BJIeTeJHd B OZHOPOJHBIE
ml

MATHUTHEIE ITOJISI, BEKTOPHI MATHMUTHON HMHAYKINH KOTOPHIX HNEePIeHAUKYJAPHBI CKOPOCTAM
YacTHUI: nepBasg — B IoJie ¢ HHAYKIHel B;, Bropas — B moje ¢ mHAYKIuei Bp. Halinure ot-

T,
HOIIEHUEe BPEMEeH ?2 , 3aTpayeHHBIX YACTHIIAMHM Ha OJMH 00OpOT, €CJIU PagUyChl UX TPaeKTO-
1

pHil OTMHAKOBBI, & OTHOIEHNE MOAYJIEM MArHUTHBIX MHIYKIUHN %— =2.
1

Omeem: .

He 3abyabTe nepeHecTu Bce 0TBETHI B 6naHk oTBeTOB N2 1 B COOTBETCTBMM C MHCTPYKLUEN MO BbINONHEHWIO paboThbl.

(28,29 n 1.4.), a 3aTeM pelieHne COOTBETCTBYIOLWeH 3aaaqun. OTBETh 3annUCLIBalnTe 4eTKo 1 pa3bopyuneo.

Ans 3anucu oTBETOB Ha 3apaHus (28-32) ncnoneayitte BJTAHK OTBETOB N2 2. 3anuwute cHavana HoMep 3aaaHuns

28.

ManeHbKknii He3aPAKEHHBIN IIAPHK, IOJABEIIEHHBIH Ha HEIPOBOAAINEH HUTH, IOMeIIEH Hajx
TOPM30HTAJBHON METaJLJINYEeCKOH IIJIACTUHOH, PaBHOMEPHO 3apdAKeHHOHM OTPHUIlATEJILHHIM 3a-
pagoMm. PasMepbl ILIaCTMHBI BO MHOIO pa3 IPEBHIMIAIOT AJHHY HUTH. Onupasich Ha 3aKOHBI
MeXaHUKHU U 3JIEKTPOAUHAMHKHU, OOBACHNUTE, KAK M3MEHUTCHA IIePUOJ MaJIbiX CBOOOLHBIX KOJe-
6anmil mapmuKa, ecju eMy COOOIIUTEH IIOJIOKHUTEJIbHBIN 3apsax.
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MonHoe npaBunbHOE peweHne Kaxaon na 3anad 29-32 AoNXKHO BKKOYATL 3aKOHLI M HOPMYAbI, NPUMEHEHNe KOTO-
PbiX HEO6X0AMMO M AOCTATOYHO ANsi PeleHnst 3aa4M, a Takke MatemaTndeckme npeobpasoBaHusi, pacyeTsl C YNCNEH-
HbIM OTBETOM 1 FIPK HEOBXOANMOCTN PUCYHOK, MOSICHSIIOLLIMIA peLleHne.

29. He6oapimoil rpys, OpUKpeIIEHHEH K HUTH AnuHON [ = 20 cM, BpamaeTrcsa BOKPYTr BepTHUKAaJb-
HOM OCH TaK, YTO HUTH OTKJOHSETCA OT BepTHKAaNu Ha yroa o = 30°. Ompemenurte mepuon Tt

BpallleHUA I'pysa.
Lolodn

cl

|

30. B cocyae moj mOpIIHEM HaXOAUJICA BO3AYX C OTHOCHUTEJbHOH BJIAXKHOCTBIO @ = 80%. O0beMm

BO3AyXa M30TEPMHUUYECKH YMEHBLIIHMJIHN B 3 pa3a. Kakasa Macca mo BOASIHBEIX IApOB ObLja B COCY-
e, eCJIH IIOCJIe CIKATHA B HEM OoCcTajaock m; = 10 r BoAaHBIX nmapoB?

31. KosnebaTenbHBIH KOHTYD PajMONPHEMHMKA HACTPOeH HA dacToTy v = 107 I'm. EMKOCTD IJIOCKO-
ro BO3AyHIHOTO KoHAeHcatopa kKouTypa C = 0,2 Mk®, paccToAHMEe MeXKAY €ero MmJacTHHAMH
d = 1 mm. KakoBa MaKcuMaJbHaA HANOPAKEHHOCTHb 3JEKTPHYECKOro IOJIsi KOHJAeHcaTopa E..
B X0Je KojebaHu#, eCIH MaKCHMAJbHBIH TOK B KaTyniKe HHAYKTHBHOCTH paBeH I, = 1 A?

o o ) 235
32. KosddpunueHT mose3sHoro AeCTBiUA aTOMHOM 3JIeKTPOCTAHIIMH, pacxonyiomeii ypan-235 (4," U),
paBer n = 25%, a ee momHOCTh paBHa 38 MBT. Ilpn genenunm ommoro aapa ypaHa-235 Beife-

asaercsa sHeprusa 200 MaB. Kakasa Macca ypana-235 Heobxozuma Ajsi paGoThl 3JI€KTPOCTAHIUH
B TeUeHHe HeAeau?
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BAPUAHT 11

YacTtb 1

OTBeTamu k 3agaHuam 1-24 asnaiotca undpa, CNOBo, YUCNO AN NOCNEA0BATENbHOCTL LMdpP nnn uncen. 3anuium-

Te oTBeT B None oTBeTa B TexcTe paboTei, a 3aTem neperecute B BJIAHK OTBETOB N2 1 cnpasa 0T HOMepa COOTBETCT-
BYIOLLIEro 3aAaHWUA, HAYMHAA C NEePBON KNETOYKU, Kaxabii CUMBOM NULLUTE B OTAENLHOW KNEeTO4YKe B COOTBETCTBUU C NpU-
sefeHHbIMK B 6naHke o6pa3uamu. EaHULLI naMepeHns GUanyeckmx BENMYNH NUCaTb HE HYXHO.

1.

Ha pucynke npusefieH rpa@UK 3aBHCHMOCTH NMPOEKIMH CKOPOCTH Tejia Ha ochk X OT BpeMeHH.
OnpefesnTe NPOEKIUI0 YCKOPEHHUS TeJja HAa ock X B IPOMEXKYTOK BpeMeHH OoT 12 ¢ 7o 16 c.

v.,M/Ch

15
101

Omeem: M/c?.

Kamens maccoit 100 r GpomeH BepTHKAJIBLHO BBEPX ¢ HAYaIbHOH ckopocThio U = 20 M/c. On-
pelieIiTe MOAYJIb CUJIBI TAMKECTH, JeHCTBYIOIIEl Ha KaAMeHb B MOMEHT OpocKa.

Omeem: H.

Kamennr maccoit m = 4 kr nagaetr mog yriom o =30° K BepTHKaJIU CO
ckopocTeio 10 M/c B TeJeXKy ¢ mecKoMm obmieit maccoit M = 16 kr, mo-

o
KOSIYIOCA Ha TOPH30HTAJBHBIX peabcax. OmpejennTe CKOPOCTb TEJIEXK-
K{ ¢ KAMHEM IIocJie aJleHUs B Hee KaMH4. [5@5'
Omeem: M/c. FTTTTTTTTTTTTTTTI T R s

I[Ipy>XuHHEBIH MasAsTHUK COBepHIaeT rapMoHHYecKue Kojebanusa c nmepuopom 0,5 c. B momenT
BpeMeEn ¢ = 0 OTKJIOHEHHE Trpy3a MasATHWKA OT IOJIOXKEeHHA paBHOBECHS MAaKCHMAJBHO.
CKOJNBKO pa3 KUHETHYECKAA SHEPrus MasTHHKA JOCTHTHET CBOEro MaKCHMAaJILHOI'O 3HAYEHHUA
K MOMEHTY BpemeHH t = 2 c?

Omeem: .

BycuHKa CKOJB3UT IO HEMOABMIKHOM ropm3oHTanbHON cnume. Ha rpadbuke nsobpakeHa 3aBH-
CHMOCTh KoOpAuHATH 6ycuHKM OT BpeMeHu. Ochk Ox mapanyenbHa coune. Ha ocHOBaHMHM rpa-
duka BeIbepuTe déa BepPHEIX VTBEDKIEHUA O ABMIKeHUM OYCHHKH.

X
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10.

1) Ha yuyacTKe 1 MOAYJIb CKOPOCTH YMEHBIIIAETCHA, & HA yYaCTKe 2 — yBEJIHNUYUBAETCA.

2) Ha yuacTke 1 MOAyJIb CKOPOCTH YBEJIHNYHBAETCHA, & HA y4acTKe 2 — yMEHbIIaeTCs.

3) Ha yuacTke 2 npoeKnus YCKOpeHHUA a, OYCMHKHM IIOJOKUTEJIbHA.

4) Ha yuyacTke 1 MOAyJb CKOPOCTH YMEHbBIIAETCS, & HA y4aCTKe 2 — OCTaeTCA HEUM3MEHHBIM.
5) HanpaBieHue ABUKeHUA OYCHUHKHU He M3MEHSJIOCH.

Omeem:

C BepLIMHBI HAKJIOHHOH IIJIOCKOCTH M3 COCTOSSHHS HOKOA CKOJb3UT C YCKOPEHHEM JIeTKas KO-
pobouKa, B KOTOPOH HaXxOAWUTCA IpPy3 Maccoil m (cM. pucyHok). Kak uameBaATCA BpeMs JBUXKe-
HHUS 10 HAKJIOHHOHM ILUIOCKOCTH M MOAYJIb PAGOTHI CHJIBI TSIKECTH, €CJHM C TOH Ke HAKJIOHHOH
ILTOCKOCTH OyZeT CKOJB3UTH Ta K€ Kopobouka ¢ rpy3oM maccoi 2m? JIna KaXIoH BeJNYUHBI
OIpe/IeJINTE COOTBETCTBYIOIIHII XapaKTep N3MEHEHNA:

1) yseamuwmrcs m

2) yMeHBIINTCH

3) He N3MEHHTCSA

Sanumure B Tabauny BeIOpaHHBIE MUMPHI A KaxKg0o# (pusmueckoit Beanyuubl. IIudpsr B oT-
BeTe MOI'yT HOBTOPATHCH.

Bpems aBuKeHUs Mogpyne paboThl CHJIBI TSXKECTH

B momenT Bpemenu ¢t = 0 mapuk Opocmyin BePTHKAJIbHO BBEPX C HAYAJIBHON CKOpO- Y
CTBIO U (CM. DHCYHOK). YCTAHOBUTE COOTBETCTBHE MEXKIY IPAQUKAMU U PU3UUECKUMU
BEJIMYMHAMH, 3aBHCHMOCTH KOTODBIX OT BPpEMEHM 39TH I'Pad®UKH MOTYT IpPEACTABJIATHL
(to — Bpemsa moJsiera). K xakmoil mosumuM mnepsoro croablia mogdepuTe COOTBETCT-
BYIOIIYIO MO3UIIMIO BTOPOTO M 3anuimuTe B Tabauny BeIOpaHHBIE OUGPH O] COOTBET-

L

CTBYIOIIMMH OyKBaMH. 0
I'PA®UKHA OUSUYECKHUE BEJIMUHNHEI
A) ' 1) KOOpAMHATA IIAPUKA Y
' 2) mpoeKuus CKOPOCTH IIapHKAa U,
0 o ’t 3) IpoeKuusA yCKOPeHHUd IapHKa a,
I \ 4) MOAYJIb CHJIBI TAMKECTH, AEHCTBYIOIIEH HAa IIapHUK
B) 4
0 “,
-1
!
A|lB
Omeem:

JlaBieHue uMIeasLHOrO rasa B COCyZle C JKECTKHMMM CTEHKAMH Hpu Temmneparype t = 27 °C pas-
Ho p = 90 xIla. Kakum 6yzeT masieHue B cOCye, €CJM ra3d HarpeTs 10 temmnepatypsl 127 °C?

Omeem: klla.

Temmnepatypa HarpeBatens 500 K, temnepatypa xosoaunpHuka Ha 200 K mensme, uem Ha-
rpeBaTesia. Uemy paBeH MakcuMasiabHO Bo3MmokHBINH KIIJ] TenmsoBoro pzBurartesd, paboTaromero
C 9TUMH HarpeBaTeJeM U XOJIOJUJIbHUKOM?

Omeem: % .

Kaxoe KOJHMYECTBO TEIJIOTHI HYMKHO coofmuTs 1,5 Kr BOABI, HArpPeThIM OO0 TEMIEpPaTypPhl
100°C, uTofOBI OHA MOJHOCTHIO BeIKUIIEJA?

Omeem: MIIx.
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11.

12,

13.

B muinuHApe moj MOpINHEM HAXOAWTCH TBepAOe BewecTBO. LIMIMHAD NMOMECTHJIM B PACKaJIeH-
HyI0 Imeub. Ha pucyHKe mokasaH rpaduk M3MeHEHUS TeMIepaTyphl ! BellecTBa IO Mepe IIOo-
IJIOILeHUs UM KOJIMYECTBa TEeIUIOTHI Q. BrifepuTe U3 MpeAIOMKEHHOro IepedHs déa yTBepIKie-
HUsA, KOTOpPhle COOTBETCTBYIOT PE3yJIbTATAM IIPOBEACHHBIX 3KCIEePHMMEHTAJIbHBIX HaGI0aeHui,
U YKa)XXKUTe UX HoMepa.

t°C4
80
40

1 l : >
40 80 160 @, x

1) TemmepaTtypa miaaByieHus BelecTBa paBHa 80 °C.

2) B cocTosAHHH 2 BelleCTBO IOJHOCTHIO PACILJIaBUJIOCH.

3) TemsoeMKOCTH BelleCTBA B }KMIKOM COCTOSSHHMM MeHbINle, YeM B TBEPAOM.

4) Jlns toro, 4ToOBI MOJIHOCTBHIO PACILJIABHMTh BeEIleCTBO, y)Ke HaXoAsAIeecd IPHU TeMIepaType
IJIaBJI€eHUA, eMy Hazo nepegars 40 >k TemioTHI.

5) Ha yuacTke 2—3 mpPOHCXOAUT IepeXxof BelIecTBa B rasoobpasHOe COCTOSHHE.

Omeem:

B cocyle HaxoOuTCA HIeaJbHBIM OJHOATOMHBIH ra3, KOHIEHTpanus KoToporo paBHa n. Cpexn-
HAA KHHETHUUYECKAas 3HEPrus TEeIJIOBOI'O ABMIMKEHUS MOJIEKYJ rasa pasHa E. YceTaHoBUTe COOT-
BETCTBHE MEXXAY (H3MYEeCKHMH BEJIHYMHAMU U (GOpMYJIaMH, II0 KOTOPHIM HX MOXXHO pacCcyH-
TaTh (E — mocrosnuaa BosbmMaHa).

K xaskmoii mos3umuu NnepBOro CToJOIla moaGepuTe COOTBETCTBYIOIIYIO IO3UIIMIO BTOPOro M 3a-
MUIITNTE B TAOJHUIy BhIOpaHHBIE IIUGPHI ITOA COOTBETCTBYIOIUMU OYKBaMHU.

OUSNYECKHUE BEJIMYHNHBI ®OPMVJIBI
A) paBiieHue rasa p 2
—nE
B) temneparypa T b 3 "
2) 2E
3k
5 SE
2k

1) 2nkE
3

Omeem:

MaruuThoe one B = B + B» CO3JaHO B TOuKe A IBYMA MapalieJbHBIMUA JJIUHHBIMU ITPOBOJ-
HUKAMH ¢ ToKaMu I; u I, > I,, pacmojioKeHHBIMHM HePNeHIHUKYJIAPHO IJIOCKOCTH UYepTerxka.
Kax manpasiien (66epx, 6Hu3, 61e60, énpaéo, om nabawdamensn, ¥k Habaiodamenio) BEKTOp
HHAYKIINHY MArHUTHOIO IIOJIA B TOYKe A? Tomca A pPacIiiojioXxXeHa Ha cepegyiHe OTpe3Ka, coegH-
HAOIIero npopoga. OTBeT 3anMUINNUTE CJIOBOM (CJIOBAMH).

Omeem: .
95



14.

15.

16.

17.

B cxeme, n3oOpaskeEHOH Ha pucyHke, DJIC mcTouEMKa TOKa paBHa 6 B, ero BHyTpeHHee co-
IIPOTHUBJIEHHE NMpeHeGpe;KUMO - MaJIo, a COIPOTHUBIEHUA pe3ucTopoB R; = R; = 2 Om. Kakoe Ha-
NpAMKeHHe ITOKa3bIBaeT HAeabHBIA BOJILTMETD?

&l Ry

R

Omeem: B.

Ha pucyske npusefieH rpa¢uK 3aBUCHMOCTH CHJIBI TOKa I OT BpeMeHM { B 3JIEKTPHUYECKOHN me-
M, UHAYKTUBHOCTL KoTopoii 1 MI'n. Ompezpenute moayanr JC caMOMHAyKI MM B WHTEpBaJje
Bpemenu ot 10 ¢ go 15 c.

I, MAS

30F—-— [ IR SR |
| I |
| | | |
20f - 4N I___!
| | I |
1 :_ _} 1
L [ L\ 1
10 | | I |
| | | |

[ S T

0 5 10 15 20 t, ¢

Omeem: B.

B ungeannHOM KOJ€6aTEJIbHOM KOHTYpPEe IPOHMCXOAAT CBOOOAHLIE 3JIEKTPOMATrHHUTHBIE Kojeba-
HUudA. B Tabauile moxkasaHo, KaK U3MEHSJICA 3apA] OAHOM M3 OOKJIAAOK KOHAEHcCaTopa B KoJie-
6aTeJIbHOM KOHTYPE C TeUeHHEeM BPEeMeHH.

¢, 10%¢ 0 1 2 3 4 5 6 7 8 9
g, 10°Kn | 2 [1,42]| 0 |-1,42|-2| -1,42 | 0 |1,42]| 2 | 1,42

BriGepuTe d6a BEpHBIX YTBEPXKJACHHUA O Ipollecce, IPOUCXOAANIEM B KOHTYpe.

1) Ilepuop xosebanmii paBeH 8 * 10°% c.

2) B momenT t = 4 - 107° ¢ sHeprus KOHAEHCATOPA MUHMMAJBHA.
3) B momenr ¢t =2 - 10°° ¢ cuna Toka B KOHType MaKCHUMaJbHa.
4) B momenT t =6 107° ¢ cuna Toka B KOHType paBHa 0.

5) Yacrora xosebanuit paBHa 25 kI'.

Omeem:

K xoHIAM JJIMHHOTO OZHOPOAHOI'O IIPOBOAHHMKA NpPHJIOXKeHO HamnpskeHue U. IIpoBox ykopo-
THJIM BABOE M IIPUJIOMKHJIU K HEMY IIpe)KHee HanpsikeHue U. Kaxk maMeHATCA IIpuU 3TOM cHja
TOKa M COIPOTHBJIEHHEe IpPOoBoAHUKA? [IJIA KaXJ0H BEJMYMUHBI OIIPEJeJINTEe COOTBETCTBYIOIIHMA
xapaKTep U3MeHEeHUsd: '
1) yBenuuurcsa

2) yMeHBIIUTCA

3) He UB3MEHHUTCHA

3anuiinTe B Ta0JIUIlY BhIOPaHHBIE IMUMPHI AJIA Ka)aoi (puamdeckor BeauuunHbl. ITudpel B oT-
Be€Te MOT'YT HOBTOPATHCA.

Cuia Toxka ConpoTHuBieHHEe IPOBOJHUKA
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18.

19.

20.

21.

B onriTe HNTH HakajJa JIAMIIOYKHM DACIOJOXKeHA BOJIM3M TIJIABHON ONTHYECKOH OCH TOHKOMH
JUH3BI ¢ QOKYCHBIM pacCcTOsiHMEeM F meprneHAMKYJISAPHO 3TOM ocu. PaccTosHMe OT JMH3BI A0
HUTH paBHO 2F. CHauaja B ONBITE MCIOJH30BAJHM PACCEHMBAIOINYIO JHH3Y, a 3aTeM — COOH-
paolyo. YCTaHOBUTE COOTBETCTBHE ME)KAY BHAOM JIMH3bI, MCIOJIb30BaBIIeHCsa B OIBITE, U
cBoMcTBaMH M300pakeHusa. K Kakaoil mosumuum mepBoro crosbia mnogbepuTe COOTBETCTBYIO-
Y0 IO3UIHMIO BTOPOro cToabma M sanummuTte B_Tabauny BeiOpaHHBIE HU(PH IIOA COOTBETCT-
BYIOIIUMH OyKBaMH.

BU ] JINH3bI CBOVICTBA U30BPAKEHUSA
A) JMH3a pacceMBaloas 1) npeitcTBUTENBHOE, IEPEBEPHYTOE, PABHOE IO pasMepaM
B) snmn3a cobuparomasn 2) MHHMOe, IpAMOe, YMEHBIIIEHHOe

3) meiicTBUTEJIbHOE, YBEJIHMYEHHOE, IIEPEBEPHYTOE
4) MHHMOe, YBEJIHYEHHOE, IePEBEPHYTOE

Omeaem:

OnpepennTe YMCJIO IIPOTOHOB M YHCJI0 HEMTPOHOB B sApe, KOTOpOoe 00pas3oBaJioCh M3 sApa pa-
AMOAKTHBHOTO MOJIOHUS -, PO IOCJIE OXHOTO o -paclaja M ABYX dJEKTPOHHBIX f-pacmamos.

Yuc10 IpOTOHOB Yucso HeHTPOHOB

Omeem:

B 6n1anx omeemoe Ne 1 nepenecume moavko ducaa, 6e3 npobenos u dpyzux 0ONOLHUMENLbHBLX
CuUM80108.

B o6pasue umeercsa 2 - 10 smep pagmoaxTUBHOrO M30TOIA IE3HA 37 Cs, uMelomero mepuos

noaypacnaza 26 jger. Yepes CKOIBKO JieT ocTaHyTcsA Hepacmasmumucsa 0,25 - 10'° szep nans0-
ro m3oromna?

Omeem: JIeT.

IIpn uccaegoBaHuM 3aBUCUMOCTH KHUHETHYECKOH 3Hepruu (hOTO3JIEKTPOHOB OT AJIMHBI BOJIHBI
najaromero ceeta PoTo3JIEeMEHT OCBeINaJICA Yyepe3 pasjinyHble cBeTOMUIAbTPHEI. B mepBoit cepun
OIBITOB HMCHOJb30BAJICSA CBETOMUIBTD, NPONYCKAIOMUil TOJBKO (bHOJIETOBRIH CBET, a BO BTO-
POH — TOJBKO JKEJIThIH.

Kax u3MeHAIOTCA AJUHA CBETOBOH BOJIHBI M 3aIMpaloiiee HANPAXKEHWEe IOPH mepexoje OT Iep-
BOIl cepuUM ONBLITOB KO BTOpOi? A Ka)aoil BeJIMUMHLI ONpPEAEIATEe COOTBETCTBYIONMIH Xapak-
Tep ee U3MEHEHHUSA:

1) yBeamnuuBaetcs

2) yMmeHbInaeTcsa

3) He U3MeHAETCS

3anumnre B Ta6auily BeIOpaHHBIe MUMPHI ANA Kaxkaou ¢dusuuveckoil Benuuunsl. I{ludpel B OT-
BeTe MOT'yT IOBTOPATHCH.

JJIHMHAa CBETOBOH BOJIHBI, 3anupapinee HaOopaKeHNe
nazaromei Ha GoTo3JIeMeHT :
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22. C nomombio 6apoMeTpa NPOBOAMJIMCE M3MepeHHs aTMochepHoOro naBieHus. BepxHsasa mkana
6apomerpa mporpaayuposana B klla, a HWKHAA mKamza — B MM pr. cT. Ilorpemnocts name-
peHMi AaBjeHUsA PaBHA IeHe fAeJIeHUdA IIKaldbl 6apomeTpa.

3anumuTe B OTBET BeJIMYMHY aTMochepHOro naBjeHus, BelpakeHHoro B klla, ¢ yuerom mo-
TPEIIHOCTH M3MepeHUH.

Omeem: ( + ) xIla.

B 6aank omeemoe Ne 1 nepenecume moJbko yucia, 6e3 npo6enoé u Opyzux 0OnoLHUMENbHbLX
CUMBON08.

23. YueHHK HM3ydyaeT 3aBHCHMOCTL II€PHMOJA 3JIEKTPOMATHUTHRIX KoJIeOaHMII B KOHTYpPE OT €MKOCTH
KoHAeHcaTopa. Kakme aBa KOHTypa OH AOJIXKEH BHIOPAThH [JIA 3TOrO HCCJIeAOBAHUSA?

1) 2) 3) 4) 5)

. 41
Lg=¢C 2L EC Lg—F]2C Lg=—-C 3Lg=2C

D | =

2

B orBere 3anmmuTe HOMEpPa BHIOPAHHBLIX KOHTYPOB.

Omeem:

24. Ha pucyHKe OpHBeAEHO cXeMaTH4YeCKoe M300paskeHHe COJIHeYHO# cucTteMbl. IlnaHeTs Ha aTOM
pucyHke obGosHaueHbl mudpamu. BribepuTe M3 NpPUBEIEHHBIX HHIKEe YTBEepP)KAeHHWH déa Bep-
HBIX, H VKaXXHUTe UX HOMEpA.

1) CarypH Ha pucyHKe o0o3HauyeH mudpoii 4.

2) Armocdepa miaHeTsl 2 COCTORT, B OCHOBHOM, M3 YIJIEKHUCJIOrO rasa.

3) Ilepmog ob6painenunsa Boxkpyr ConHna nuaHeT 3 u 4 IPaAaKTHYECKH OSMHAKOBEI.
4) Ilnasera 5 MMeeT OOJIBIIOE KOJIWYECTBO CIIyTHHUKOB.

5) IlnaHera 4 OTHOCHMTCH K IJIaHETaM-THTaHTaM.

Omseem:
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Yactb 2

Hecute 8 BJ/IAHK OTBETOB N2 1 cnpaBa OT HOMepa COOTBETCTBYIOWLErO 3aAaHUS, HAYMHAsA C NEepBON KNeTouKN. Kaxabii
CUMBOJ NULLIUTE B OTAENLHOW KNETOYKE B COOTBETCTBUM C NpuBEAeHHbIMU B BnaHke o6pa3uamu. EauHunubl nsmepeHuns
HUINYECKNX BETMHYUH NMUCATL HE HYXHO.,

OtseTom k 3apaHusam 25-27 aBnsieTcs YUCNO. 3anuwumMTe 3TO YUCNO B None oTBeTa B TekcTe paboThl, a 3aTeM nepe-

25.

26.

27.

IlBa rpysa onuHaKOBOil Macchl M, CBA3aHHbIE HEPACTSXKMMOM M HEBECOMOH HHUTBIO, JBHIKYTCH
OPSAMOJIMHEHMHO IO TIVIAJKOH TOPM30HTAJILHON IIOBEPXHOCTH IIOJ [AeHCTBHEM TOpH30HTAJBHOI

—

cuibl F, npuiokeHHOH K ONJHOMY U3 rpy3oB (CM. DUCYHOK). MuHUManbHasa cuua F, npu Ko-
TOPOM HUTH 0OpHIBaeTcA, paBHa 12 H. Ilpu Kakoil cuile HATSYKeHUsA OOPLIBAETCSA HUTH?

—>
M M F

;7JL;;;;JKIJII//////A‘V s

Omeem: H.

Hna oxmaxkpgeHus auMoHajga maccoid 200 r B mero Opocaror Kydouxm jgpaa npu 0 °C. Macca -
kaxxgoro kybuka 8 r. IlepBonauanbHasa Temmneparypa JumoHajga 30 °C. CKOJIBbKO LIEJIBIX KyOu-
KOB HaJI0 OpOCUTH B JIUMOHAJ, 4ToOhl ycramoBuiach Temneparypa 15 °C? TemnoBeiMu moreps-
MU IIpeHeOpeub. ¥ aesbHaA TENJIOEMKOCTh JMMOHAZA TaKadA JKe, KaK Y BOZHIL.

Omaeaem: .

Kpacnaa rpanuna ¢oroadderra wncciegyeMoro Merajna COOTBETCTBYET J[JHWHE BOJIHEI
A xp = 600 amM. KakoBa AnuHa BOJIHEI CBeTa, BRIOMBAIOIIErO M3 HEro ()OTO3JEKTPOHBI, MaKCH-
MaJIbHaAg KMHETHYECKas dHEPrus KOTOPHIX B 3 pasa MeHblIle SHEPrUH Najariux GoTOHOB?

Omeem: HM.

He 3abyabTe nepeHecTv BCe oTseTht B 6naHk oTBeToB N2 1 B COOTBETCTBUN C UHCTPYKLMEN NO BbINONHEHMIO paboThl.

(28, 29 n T1.4.), a 3aTeM pelLeHMe COOTBETCTBYIOWEN 3aaa4un. OTBETbI 3anUCsIBaTE YETKO U pa3bopumBo.

Ana 3anucu oteeToB Ha 3agaHus (28-32) ncnonbayite BNTAHK OTBETOB N2 2. 3anuwuTte cHavana HoMep 3afaaHus

28.

IInaneApUYECKHIT TPOBOAHUK MOCTOAHHOI'O IONEPEYHOT0 CeYeHUA U AJIUHOM [ = [y BKJIIOUEH B
Ienb IMOCTOAHHOrO ToKa. K HeMy HOAKIIOYAIOT BOJBLTMETP TAaKHM 00pasoM, 4TO OAHA U3
KJIEMM BOJIbTMETpa BCe BpeMs HOAKJIIOYEeHA K HAYaJy OPOBOAHHKA, a BTOpad MOYKET IIepeMe-
IIATHCA BJOJH NIPOBOZHMKA. Ha PHUCYHKe HpHBeJeHa 3aBHCHMOCTL IIOKa3aHMH BoabTMeTpa U
OT PacCTOAHMS X A0 Hayajla NPOBOJHMKA. Kak 3aBHCUT OT X yZeJbHOE COIPOTHUBJIEHHE IIPO-
Boguuka? OTBeT NOACHUTE, YKAa3aB, KaKkKe (pU3HUIeCKHe 3aKOHOMEPHOCTH BhI MCIIOJIb30BAJIH.

Ui
U2 ——————

o
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pbix HEOGXOAMMO M AOCTATO4HO AN PELIEeHNUs 3a8adu, a Takke MaTeMaTmyeckne npeobpa3osaHus, pacyeTb! C YUCNEH-
HbIM OTBETOM U NPU HEOOXOANUMOCTH PUCYHOK, MOACHRAIOWMIA peLLeHue.

MonHoe npaBunbHOE PeELIEHNE KaxXaon 13 3agad 29-32 fonKHO BKNIOYATL 3aKOHbI U GOPMYIbI, NMPUMEHEHNE KOTO-

29.

30.

31.

32.

MasienbKuii ITapUK OaJaeT CBEPXY Ha HAKJOHHYIO NJIOCKOCTh U YINPYro OTPaKaeTcd OT Hee.
Yros HakJOHA MJIOCKOCTU K ropu3oHTy paseH 30°. Ha Kakoe paccTosHHe II0 FOPM3OHTAJH IIe-
peMelaeTcs IIaPUK MeXKJY NEePBBIM M BTODPHIM yJapaMU O IJIOCKOCTh? CKOpOCTHL HIapuKa B
MOMEHT IIePBOTO yJapa HalpaBjieHa BepTUKaJIbHO BHHU3 M paBHa 1 M/c.

BepTUKAIbHO PACIOJIOMKEHHBIA 3aMKHYTRIA IUJIMHAPUYECKHUH cocyh BeicoTOM 50 cM pasjesieH
NOABMIKHBIM INMOPIIHEM Maccoii 11 Kr Ha ABe 4acTH, B Ka)KAOH M3 KOTOPHIX COAEPIKUTCA ONU-
HAKOBOE€ KOJIMYECTBO HAeaJabHOro rasa npu temmnepatrype 361 K. CkoJbKO MoOJieil rasa Haxo-
OUTCA B KaXXJOH YacTH NMJIMHADPA, eCJH OpIIeHb HaXxOAuTCA Ha BricorTe 20 ¢M oT AHA cocynaa?
ToamuHOH TMOPIIHA NpeHefpeys.

4._
)

A

YcaosuMca cunTaTh H300pakeHHe Ha IJIEHKe (poToamimapara pe3KMM, €CJIU BMECTO HAeaIbHO-
ro u3obparkeHusd B BHJAE TOYKM HA IJIEHKE IOJIyYaeTcs M300pakeHue MSTHA JHaMeTpOM He 6o-
Jlee HEKOTOPOro npefejbHOro 3HadeHuda. llosromy ecau OOBEKTHMB HaxogUTCA HA (POKYCHOM
PacCTOSHHUHU OT ILJIEHKH, TO PE3KHUMHM CUHUTAIOTCS HE TOJBKO 0€CKOHEUHO yZajieHHbIe IIPeMeTHI,
HO ¥ BC€ NPeAMEThI, HAXOAAMNIHEeCA Aajbllle HeKOTOpOro paccroanua d. OneHuTe npeaebLHBIH
pasMep HOfATHA, ecau IpH (GoKycHOM paccTosHMM oObexTHBa F = 50 MM u gmamerpe BXOAHOTO
orsBepcTua D = 5 MM pe3KMMH OKa3aJIUCh BCe IIPEAMEThI, HAXOAUBIINECH HA PACCTOAHHUAX 0O-
gee d = 5 m oT o0beKTHBa. CliesaiiTe pUCYHOK, HOACHAIOMMUI ob6pasoBanue MATHA.

B siaekTpuuecKOH cxeMe, MOKa3aHHON Ha PHUCYHKe, KJ04 K 3amMKHYT. 3apaj KoHIeHcaTopa
qg = 2 MmxKa, 3JIC Garapeiiku &= 24 B, ee BHyTpeHHee compoTHBJeHUe r = 5 OM, COMPOTHUB-
JeHne peaucropa R = 25 Om. Hafigure KOJIHMYECTBO TEMJIOTHI, KOTOPOE BBHIAEJISIETCSA Ha PE3H-
cTope IocJjie pa3MbliKaHus Kiodya K B pesysbrare paspsaga KoHaeHcatopa. IlorepsMu Ha HU3iy-
yeHMe npeHeGpeds. ’

K

6,1
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BAPUAHT 12

Yactb 1

OTBeTaMm k 3anaHmaM 1-24 asnaioTca umndpa, CoBo, YUCNO UK NOCEA0BaTENbHOCTL LMGP Unu yucen. 3anuwn-

Te OTBeT B NoJie OTBETAa B TEKCTe paboTol, a 3atrem nepeHecute B BJIAHK OTBETOB N2 1 cnpaea 0T HOMepa COOTBETCT-
BYIOLLIErO 3aAaHnsa, Ha4MHas C NepPBON KNETo4KU. Kaxxabii CUMBON NULWLNTE B OTAEJ/IbHOMK KIEeTO4YKe B COOTBETCTBUM C Npu-
BeaeHHbIMK B GnaHke obpasuamn. EanHnub UamepeHna GU3NHeckuxX BETMYUH NNCATb HE HYXHO.

1.

Ha pucyHke mpuBefieH rpa@uK 3aBHCHMOCTH MPOEKIIHH CKOPOCTH Teja Ha OoCh X OT BpeMeHH.
YeMy paBHA IPOEKINA YCKOPEHHUA Tesa Ha ock X B MIPOMEKYTOK BpeMeHH oT 5 ¢ go 10 c¢?

v, M/Ch
15

107 |

51 I 15
0.
-5+ 5 20 ta Y
-10

Omeem;: M/c?.

Kamens maccoit 100 r 6GpomeH mox yriom o = 45° K TOpM30HTY € HadaJbHOH CKOPOCTBIO
v =10 M/c. Yemy paBeH MOAYJb CHJEI TSKECTH, AEHCTBYIONEel Ha KaMeHb B MOMEeHT 6pocka?

Omeem: ‘H.

|
Kamenr mazaer mox yriaom o = 30° K BepTHKamd CO CKODOCTBIO gy
v =10 M/c B Tene:KKy ¢ meckoMm obmieit maccoit M = 18 kr, nmoxoamyiocsa

HAa TOPM3OHTAJILHBLIX pesibcax. CKOPOCTHh TeJeKKH ¢ KaMHeM Iocje maje- a
HUA B Hee KaMHsa paBHa 0,5 M/c. Onpenenure maccy KaMHA.
Omeem: KI. TITTIFITTT T TRTY

MaTteMaTH4ecKHil MaATHUK COBEpIIaeT rapMOHHUYECKHE KoJiebaHus ¢ mepmogom 2 c. B MomeHT
BpeMeHH ¢ = 0 rpy3 MaATHHKA NPOXOJHUT IOJIOXKeHHe paBHOBecHs. CKOJBKO pa3 HOTEeHIHAJb-
Has 3HEPrus MAasTHHKA MOCTHTHET CBOEro MAKCHMAJILHOIO 3HAaUeHUSA K MOMEHTY BpeMeHH
t=4c¢?

Omeem:. .

BycuHKa CKOJB3AT IO HENOABHMIKHOI ropmsoHTanbHOM cnmme. Ha rpa-
¢uke u306parKeHa 3aBUCHMOCTb KOOPAMHATHI 6ycMHKHU OoT BpemeHH. Ochb
Ox mapannensHa cuune. Ha ocHOBaHMM rpadHka BeIOepUTe d6a BEPHBIX
YTBEPKACHUA O ABMKEHUU OYCHHKH.
1) Ha yuyacTke 1 nmpoeKmusa yCKOpPeHHS @, OYCHHKM OTpHOATEJbHA. 0
2) Ha yyacTke 1 MOZyJib CKODOCTH OCTAE€TCS HEeM3MEHHHIM, a Ha y4acT-

Ke 2 — yMeHbIIAeTCs.
3) Ha yuacTke 1 MOAyJIb CKOPOCTH YBEJIHUYHUBAETCs, & HA YYacTKe 2 — yMeHbIIaeTC.
4) Ha yuyacTke 1 MOAYJBb CKOPOCTH YMEHbINDAETCA, 4 HA YI4ACTKe 2 — OCTAETCSA HEM3MEHHbBIM.,
5) B mponecce aBm»KeHNsT BEKTOP CKOPOCTH GYCHHKYM MEHsLJI HallpaBJIeHHEe Ha IPOTHBOIOJIOYKHOE.

h

Omeem:
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6.

10.

C BepIIMHBI HAKJIOHHON IJIOCKOCTH M3 COCTOSHHMSA IOKOHA CKOJB3UT C YCKOPEHHEM JIeTKad KO-
pobouka, B KOTOPOH HaXOAUTCA rpys3 Maccoil m (cM. puCyHOK). Kak m3MeHATCA yCKOpeHHe
KOpPOOOYKHM ¥ MOAYJb paboThl CHJILI TPEeHMs, €CJH C TOM Ke HAKJOHHOH IIJIOCKOCTH Oyaer

. m o
CKOJIb3UTHE Ta XKe ROpO60‘IRa C TPpy3OoM Maccoun E ? ,Z[JIH KaxXJ0M BEJIMYMHBI OolIpeaeJauTe COOT-

BETCTBYIOIIHUI XapaKTep M3MeHEeHHA:

1) yBenunuurcda m
2) yMeHBIIUTCSA
3) He M3MEHHUTCA

3anumuTre B Tabauny BeIOpaHHBIE MUMPHI A8 KaKIol (usmdeckoil Beandudbl. I{ludpsr B oT-
BeTe MOT'YT IHOBTOPSITLCA.

Yckopenmne Moayap pabOThI CHJIBI TPEHHUSA

B momenT ¢t =0 mapuk OGpoCHJIM BEPTHKAJILHO BBEPX C HAYAJIBHOH CKOPOCTHIO U Y
(cM. pHCYHOK). YCTaHOBHTE COOTBETCTBHE MEXAY rpad@HKaMH M (PU3NYECKHMHU BeJIH-
YMHAMH, 3aBUCHMOCTH KOTOPHIX OT BPeMEeHH 3TH rpa¢MKH MOTYT IPEACTABIATHL (t9 —
Bpema mojeta). K kKaxJoi mosuMummu mepBoro crosbma mogGepUTe COOTBETCTBYIOMIYIO
IIO3UIIMIO BTOPOr'o M 3aNHINKTe B Tabauny BeIOpaHHBIE IUMDHI IIOA COOTBETCTBYIOMIMMH ()
OyKBaMH.

TPAPUKHU OPU3SNYECKHUE BEJIMYHUHBI
1) xoopauHarTa mapuka y
0 bh 2) mpoeKnmus CKOPOCTH LIAPHMKA Uy
\; t 3) mpoeKnus yCKOpeHHMs IIapvKa a,
A) 4) nmpoexknus F, cuibl TAMXeCTH, AeHCTBYIOMEN! Ha MIAPUK
I
I
I
OI ' t, t
B) °
A|B
Omeem:

HasyieHve upeasbHOrO rasa B cocyae oobemMom V = 1 a1 pasuo p = 90 kIla. Kakum 6yzer mas-
JICHHe B cOCyJle, ecii 00'beM cOoCyia M30TEPMHUYECKH YBEJIHYHNTL B 2 pa3a?

Omeem: klla.

TemnepaTypa HarpeBaTesid TeIJIOBOrO ABUrareJs, pabGoramomero mo nuxkay Kapro, 327 °C,
TeMIiepatypa xonoauiabHuka 27 °C. UYemy pasen KIIJI remsosoro asurarens?

Omaem: %.

Kaxoe rkosnuyecTBo TemnoTsl HykHO 100 r asja, numeromemy temuneparypy 0°C, 4To6sl 0H mOJ-
HOCTBIO pacTasi?

Omaem: KX,
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11.

12.

13.

14.

B nuimHApe moj MOpIIHEM HAXOAUTCA TBEPAOE BEIIECT- o A

Bo. IIMJIMHID NOMECTHJIHM B pacKajieHHyio neub. Ha pwu-

CYHKe NOKa3aH rpaduK M3MeHEHHA TeMIepaTypsl ¢ Be-

miecTBa IO Mepe IOTJIOUIeHHA MM KOJHYEeCTBA TEILJIOTHI

Q. BribepuTe u3 NIPENJIOKEHHOTO NepedHss 06a YTBEDP-

JKOEHNA, KOTOphleé COOTBETCTBYIOT pe3dyJbTaTaM IpOBe- 1 L " >

HeHHBIX KCIEPHMEHTAJIbHBIX HaOJIOfeHMIl, ¥ YKaXuTe 40 80 160 @, Mo

UX HOMepa.

1) TemnepaTrypa Kunmeuus BeigecTsa pasua 80 °C.

2) B cocTosENu 1 BelecTBO NOJHOCTHIO PACILIaBUJIOCH.

3) Tem10eMKOCTH BeIecTBa B JKMJKOM COCTOSSHHMH 60JIbilie, YeM B TBEPAOM.

4) Ona Toro, 4ToOBLI IIOJHOCTBHIO PacIJaBHMTL BELIECTBO, y)Ke HaXOHAsIeecA HPU TeMIepaType
ILIaBJIeHUsA, eMy HaZo nepegaTh 80 [k TenoTH.

5) Ha yuacTke 2—3 HpOHCXOAHUT Nepexoj BellecTBa B KUAKOE COCTOSTHHUE.

Omeem:

B cocyne npu temneparype T HaXogUTCS MAeaJbHBIN OTHOATOMHEIN ra3d, KOHIEHTPAIHNA KOTO-
poro paBHa 7. YCTAHOBHUTE COOTBETCTBHE MeEKAY (PH3HYECKHMH BeJIHNUYMHAMHM M QOopMyJaMH,
II0 KOTOPEIM MX MOXXHO paccuMTaTh (k — mocrosiHHass BosgbnmaHa).

K ka)xxoil mosumuu mIepBOro CToJIOna ImoabepuTe COOTBETCTBYIOIIYIO IO3HUIIHMIO BTOPOTO M 3a-
numuTe B Tabauny BeiOpaHHbIe Iu(PHI HOA COOTBETCTBYIOIIUMH OYKBaMH.

DPU3NYECKHUE BEJIMYUHBI DOOPMYJIHI
A) cpegHsasa KMHETHUYECKAS DHEPrHUA TEIJIOBOrO JBHKEHHA 1) § BT
MOJIEKYJI rasa E 2
B) pas
) JaBiieHHe rasa p 2) inkT
2
3) nkT
o M
n
A| B
Omaeem:

MarauTtHoe moiae B = B: + Bz cosgaHo B Touke A JBYMSA IapajIeJIJbHBIMHM AJIUHHBIMUA IOPOBO/J-
HHUKaMH ¢ TokaMu [; u [ >I;, pacnoyIo}KeHHBIMH HePHEeHAUKYJIAPHO IJIOCKOCTH depTexxa. Kak
HanpaBjieH (66epx, 6HU3, 61€60, 6npa6o, om Habrwdamensa, ¥ Habnwodamenio) BEeKTOp HH-
AYKIOHH MarHMTHOro moJjda B Touke A? Touka A pacmojiokeHa Ha cepefHHE OTpe3Ka, COelH-
HAomero nposofga. OTBer 3anuImuTe CJIOBOM (CIOBAMH).

O

Iy L

Omaeem: .

B cxeme, mzobpaxkeHHO#l Ha pucyHke, IJIC HCTOUHHMKA TOKa paBHa
é = 10 B, ero BEyTpeHHee conporusiesue r = 1 OM, a CONPOTUBIEHHUA pe- &l Ry
3ucTopoB R; = Ry = 2 OM. Kakoe HanpsixeHHe MOKa3bIBaeT HAeaJbHBII
BOJILTMETpP?

R
Omaeem: B. !
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15.

16.

17.

18.

Ha pucyske npuBeseH rpapuk 3aBHCHMOCTH CHJB TOKa I OT
BpeMeHH { B 3JIEKTPUYECKOM IeNH, MHAYKTHBHOCTb KOTOPOH
1 I's. Onpegennre moayns IAC caMOMHAYKIMH B HMHTepBaJe
Bpemenu oT 5 ¢ 10 10 c.

Omeem: MB.

B ugeanbHOM KOJIEe6aTeIbHOM KOHTYpDE IIPOHCXOAAT CBOGOAHBIE 3JIEKTPOMArHHTHBIE KoJeba-
HUA. B Tabauie noxasaHo, KaK M3MEHSJICA 3apsa/] KOHAEHCATOPa B KOJeGaTeJIbHOM KOHTYpeE C
TeYeHUEM BpPEMEHH.

¢, 10%¢ of 1 2 3 4 5 6 7 |8 9
1g,10°Kn |2]1,42| 0| -1,42 | -2 |-1,42| 0 | 1,42 |2 1,42

BriGepuTe d6a BepHBIX yTBEPKAEHUSA O IPOIecCe, IPOUCXOSAIMEM B KOHType:

1) Ilepmopn kxoneGaHuit paser 4 - 10°° .

2) B mMoMeHT ¢t = 2 - 10°® ¢ sHeprus kaTymIKM MakcuMaIbHA.

3) B momenT ¢ = 4 - 107 ¢ sHeprus KOHJeHCAaTOpa MUHMMAJILHA.
4) B momeHT t = 2 - 10°° ¢ cuna Toka B KOHTYpe paBHa 0.

5) Yacrora xosebanuii pasaa 125 kI'm.

Omeem:

K kxoHDaM JIMHHOTO OAHOPOAHOrO HPOBOAHUKA NpMJIOKeHO Haupsxkenue U. IIposox ykopo-
THUJIHN BABOE U HNPHUJIOKHUIN K HeMy IIpe)kHee HanpsxeHHe U. Kak M3MeHATCA OpPU 3TOM MOIII-
HOCTh TOKA M yAeJIbHOe CONPOTHBJIeHHEe MpOoBOAHUKA? J[JIAd KaXKAON BEeJIUYUHBI OMPEAEINTE CO-
OTBETCTBYIOIIUN XapaKTep U3MEHEHHUA:

1) yBennuurcsa

2) yMEHBIINTCA

3) He M3MEHHUTCA ‘

3anumuTe B Tabauny BhIOpaHHBIE MUGPH AJIA KaXKI0H dusnyeckoil BesuuyuHbI. 1{udps! B oT-
BeTe MOTYT IOBTOPATHLCA.

MouiHoCTh TOKA YlIEJIbHOE COIIPOTHUBJIEHHUH IIPDOBOAHHUKA

B onkiTe HUTH HaKaJja JAMIIOYKHM PACHOJIOXKeHa BOJIHM3M TJIABHOH ONTHYECKOIl OCH TOHKOM JIMH-
36l ¢ QOKYCHBIM paccTossHHEM F NepueHAHKYJISAPHO 9TOH ocH. PaccTosiHMe OT JIMH3BI A0 HUTH
paBuO 1,5F. CHauana B OIbITe MCIOJb30BAJIH PACCEHBAIOINYIO JIMH3Y, a 3aTeM — COOMpAaIONyIO.

YcTaHOBHTE COOTBETCTBHE MEXKIY BHJAOM JIMH3bI, HMCIIOJb3OBABILIEHCA B OMBITE, M CBONMCTBAMH
u3obpakenusa. K KakIoi MO3BHIMM MEPBOro CTOJOIA MOZOEPHUTE COOTBETCTBYIOIIYIO ITO3HIIHIO
BTOpPOTO cTOJIONA M 3anumuTe B Tabauny BeiOpaHHBIe HUQPHI I104 COOTBETCTBYIOIIUMHU OyKBaMu.

BU JINH3EI CBOMCTBA U30BPAKEHUA
A) nuH3a paccemBaronias 1) pmeificTBUTENBbHOE, IIEpEBEPHYTOE, PABHOE II0 pa3MepaM
B) n1uH3a cobuparomas 2) MHHMOe, IIpAMOe, YMeHbIIeHHOe

3) peificTBHUTeNBHOE, YBEJIUUEHHOE, IIePEeBEPHYTOE
4) MHHMOe, yYBeJIN4eHHOe, IepeBePHYTOe

Omeem:
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19.

20.

21.

22.

Omnpenenure YKUCIO MIPOTOHOB M YHMCJIO HEHUTPOHOB B sfipe, KOTOpPoe 06pas3oBaJioch M3 sAApa pa-

AVOAKTUBHOTO M30TOIA HATPUSA MOJOHHS f‘: Na B pesyabTaTte [}-pacnajna.

YucJio IPOTOHOB Yucyio HeATPOHOB

Omeem:

B 6nank omeemoe N 1 nepenecume moavko yucaa, 6e3 npobenoé u dpyzux JONOAHUMENbHbLY
CUMB0.108.

B obpasne umeerca 4 - 10 AAep PagHOaKTHBHOTO M30TOIA IE€3UA ;§7Cs, HMeEIOILer0 mEePHOJ

nonypacnaja 26 ser. Yepes ckoubko Jjer pacnagerca 3 - 10'® agep nansoro msoroma?

Omeem: JIeT.

IIpu mcciegoBaHMH 3aBHUCHMOCTH KHHETHYECKON 3HEePruM (OTO3JIEKTPOHOB OT AJHHBI BOJIHEI
NaJaloIero ceeta GoTO3JIEMEHT OCBEMIAJICA UYepe3 pasjIMYHbIe CBeTOMHMJIbTPLI. B mepBoit cepun
ONBITOB HMCIOJIB30BAJICA CBETOMMILTP, HPONYCKAIOINUN TOJHLKO KpPAacHBIN CBeT, a BO BTOPOH —
TOJILKO 3€JIEHBIMH.

Kakx M3MeHATCS 4acTOTa CBETOBOM BOJHBI M MaKCHMaJIbHAas KHHETHYECKAas sHeprusa ¢oro-
3JIEKTPOHOB IIPH IIepeXojie OT MepBOil CEpHM OIMBLITOB KO BTOPOIi?

A KaxAoH BeJIUYMHEI ONPEAEJNUTE COOTBETCTBYIONIMI XapaKTep ee U3MEeHEHUA:

1) yBenuumBaeTcs

2) yMeHbIIaeTcsa

3) He U3MeHsETCH

Sanuniute B Tabauny BeiOpaHHBIE MUGPH AJNA KaXAOH (pusudeckoi BeauuuHbl. Iludph B oT-
BE€T€ MOTYT IOBTOPATHCH.

YacToTa CBETOBOH BOJIHEI, MaxkcumanpHaa KHHeTHUYECKaa
nagawomei Ha GoTo3aEeMEHT 9Heprus PpoTo3JIEKTPOHOB

C momoigsio GapomMeTpa MPOBOAHIKMCH H3MEpPeHHs: aTMochepHOro AaBiieHHs. BepxHasa mkania
6apomerpa nporpagyupoBana B Klla, a HMKHAS mKana — B MM pr. cT. ITorpemsocTs uame-

3anuIIuTe B OTBET BEJHYHHY aTMOCHEDHOTO AABJIEHHUS, BEIDAXKEHHOTO B MM DT. CT., C YYETOM
NOr'PEIIHOCTH U3MEpPeHuil.

Omegem: ( + ) MM PT. CT.

B 6rank omeemos N° 1 nepernecume moavko wucaa, 6e3 npobenos8 u opyzux GONOAHUMENbHbLX
CUMB01L06.
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23. YueHHK HM3y4YaeT 3aBMCHMOCTH II€PHOJa 3JEKTPOMArHMTHBIX KOJIeOaHUN B KOHType OT HHAYK-
THBHOCTHM KaTymkKHu. Kakue aBa KOHTypa OH AOJIKeH BHIOpaTh JJIsl 9TOr0 MCCjeJOBaHUA?

1) 2) 3) 4) 5)
1 1
Lg—=—/=¢C LB —— _;.c L8 =—2C EL —_EC L = 3C

B oTBeTe 3anmuinnTe HOMEpPa BEIOPAHHBIX KOHTYPOB.

Omeem:

24. Ha pucyHkKe npezacrtaBieHa guarpamma 'epumnpynra — Peccena.

TEMIIEPATYPA

10°
10°

10*
10°
10°
10!
10°
107!

CBETUMOCTb

1072
1073

ABCOJIIOTHASA 3BE3IHAS BEJIMUNHA

o) B A F G K M
CITEKTPAJIBHBIE KJIACCBI

BribepuTe 06a yTBep:KAEeHHUS O 3Be3aX, KOTOPLIE COOTBETCTBYIOT AHUarpaMMe.

1) Haubosiee MHOrOYNCJIEHHBIMHU 3BE3JaMHU ABJIAIOTCA KPaCHBIe KapJIUKH.

2) «JKusHeHHHIH LWKJ» 3Be3Obl CHEKTpPaJbHOrO Kjacca K riaBHoii mociiegoBaTeJIbHOCTH 60-
Jlee KOPOTKH, 4eM 3Be3Abl CIIeKTPAJIbHOrO KJjacca B riiaBHO# mociiefoBaTeILHOCTH.

3) 3BE3ABI-CBEPXTUTaHTHI MMEIO0 OUE€HBb GOJIBINYI0 CPEAHIOI0 MJIOTHOCTD.

4) 3sesga llene6 umeer TeMumepaTypy noBepxHocTH 8550 K u oTHocuTcs K 3Be3gaM CIHeK-
TpayibHOro Kjacca M.

5) 3Beaga 40 Ipugana B oTHocHTCs K GeJBLIM KapJHKaM, IOCKOJIBKY ee Macca cocrasiseT 0,5
macchl CoaHOa.

Omeem:
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Yactb 2

OTBeTOM K 330aHNAM 25-27 aBnseTcs 4ncno. 3anumnTe 3TO YMCNO B None oTeeTa 8 TeKCTe paboThl, a 3aTeM nepe-
necute B BJTAHK OTBETOB N2 1 cnpasa 0T HOMepa COOTBETCTBYIOLErO 334aHUs, HAYNMHASA C NEPBOI KNEeTOYKU. Kaxapii
CUMBON NUILUTE B OTAENLHOW KNETOYKE B COOTBETCTBUWN C NpuBeaeHHbIMKU B BnaHke obpasuamn. EanHnubl nuamepenus
PUBNYECKNX BENUYUH NUCATb HE HYXHO.

25. I'pys, Jexamuii Ha cTOJIe, CBA3aH JIErKOH HepacTIKHMOH HHUTHIO, IepeGpOoIIeHHON Yepe3 uje-
aJbHBEIN 6JIOK, ¢ rpy3oMm Mmaccoit 0,25 kr. Ha mepBblii rpy3 AeHCTByeT MOPH3OHTAJIbHAA IIOCTO-
suHas cuna F, pasnasa 9 H (cM. pucyHoK). BTopoii rpys ABukeTca ¢ yCKOpeHHeEM 2 M/c?, Ha-
OpaBjieHHBIM BBepx. TpeHueM MerkJy rpy3oM U IIOBEDXHOCTHIO CcToja npeHeOpeub. KakoBa
Macca mepBoro rpysa?

el

L

Omeem: KT.

26. B Tennmom30JHpPOBAHHLIN coCyl ¢ GOJBIIMM KOJHYECTBOM JibjJa npu teMmuneparype t; = 0 °C aa-
JauBalwT m = 1 Kr BoAel ¢ TeMmnepaTypoil t; = 44 °C., Kakaa Macca jJpa Am pacIJaBUTCA IIPHU
YCTAHOBJIEHMH TEIJIOBOrO paBHOBecusa B cocyzae? OTBeT BhIpa3uTe B rpaMMax.

Omeem: r.
27. Kpacmaa rpanuna ¢ortosddeKTa #HccleayeMoro MeTajja COOTBETCTBYeT MJHWHE BOJIHBI

Axp = 600 EM. KakoBa AJMHa BOJHEI CBeTa, BHIOMBAIOIIETO M3 HEro (PoTO3NEKTPOHBI, MAKCH-
MaJbHaA KUHeTHYeCKadA 3HePrusa KOTOPHLIX B 2 pasa MeHbIIe padoTel BeIXoma?

Omeem: HM.

He 3abynbTe nepeHecTn Bce oTBETHI B8 6naHk oteeToB N2 1 B COOTBETCTBMM C MHCTPYKLMEN NO BbINONHEHWIO PABOTHI.

[ns 3anucwm oTBeTOB Ha 3apaHua (28-32) ncnonbayite BJJAHK OTBETOB N2 2. 3anuwmnte cHavana HoMep 3afaHust
(28,29 n1.4.), a 3aTeM peweHne COOTBETCTBYIOWEN 3aaaqun. OTBeTbl 3anNUcCbiBaiTe 4eTKO u pa3bopumnso.

28. HuxpoMoBBI#i IPOBOAHUK JAJHUHOH /=[, BKIIOYEH B Iellb IOCTOAHHOro Toka. K HeMy moakiio-

Yal0T BOJIBTMETD TaKHMM 00pa3oM, 4TO OAHA M3 KJIEMM BOJbTMETPA BCE BPeMs MOAKJIOUEHA K
HaYaJly OPOBOJHUKA, a BTOPad MOYKET IepeMemaThcs BJAOJb IPOBOAHUKA. Ha pucyHKe mpuBe-
JleHa 3aBHCHMMOCTH IOKa3aHMH BoJbTMeTpa U OT pacCTOSAHMSA X A0 HadYaja NpoBoagHHKa. Kak
3aBHCHT OT X IJOIaab IIOHNEPEeYHOro CeYeHHA HpOBO.IIHPIKa? OtBer OOsACHHUTEe, YKa3aB, KaKHe
¢pu3uUecKHe 3aKOHOMEPHOCTH BbI UCIIOJIb30OBAJIH.




MonHoe npasunbHOE peleHne kaxaon u3s 3aaay 29-32 [ONXHO BKIOYATL 3aKOHbI U POPMYNLI, MPUMEHEHUE KOTO-

pbix HEO6X0AMMO M AOCTATOYHO ANs PELEHNA 3a4a4u, a Takke Marematuyeckue npeobpasosaHus, pacHeTbl C YUCNEH-
HbIM OTBETOM U NPU HEOGXOAUMOCTU PUCYHOK, NOSCHSIOLLWIA PELLEHWE.

29.

30.

31.

32.

ManeHbKuii MIapUK HNajaeT CBePXy HA HAKJOHHYIO IJIOCKOCTh M YIPYro OTpa)kaeTcA OT Hee.
VYros HakJOHA IJIOCKOCTH K ropU30HTY paBeH 45°. Ha Kakoe paccTosiHUe IO BEPTHKAJHU Ilepe-
MeIllaeTcs IIAPUK MeXKJAy HepBhIM M BTOPRIM yAapaMH O IJIOCKOCTH? CKOpOCTH IITapHMKa B MO-
MEHT IIEPBOTO yJapa HalpaBJjieHa BePTUKAJbHO BHH3 U paBHa 2 M/cC.

B ropusoHTaIbHO DACHOJIOXKEHHOM TPYyOKe IIOCTOAHHOTO CeUeHUs, 3allafiHHOM C OJHOTO KOHILA,
IOoMellleH CTOJIOMK PTYTH AJMHOH d = 15 cM, KOTOpPBIH OTAeJAeT BO3AYX B TPyOKe OT aTMO-
cheprl. TpyOKy Dpacmoysio:KMIM BepPTHUKAJbLHO 3alasgHHBIM KOHIIOM BHH3 M Harpejiu Ha
AT =60 K. Ilpu atoMm oGbeM, 3aHMMaeMbIii BO3IyXOM, He M3MeHuJIcA. ATMocdepHoe gaBJie-

HHue po = 750 MM pT. cT. Onpenenure Temnepatypy Bo3dayxa T B jabopaTopuu.

YcnoBuMes cuuTaTh U300parkeHMe Ha MIEHKe QoToalmapaTta pe3KHM, €CJIM BMECTO HIEaJIbHO-
ro u3obpakeHusA B BHJEe TOUKM Ha IJIEHKe IIoJydYaeTcda u3o0parkeHue NATHA THaMeTPOM He 6o-
Jee HEKOTOPOI'O IIpeAesbHOIo 3HadeHudA. IlosToMy ecam 00BEeKTHMB HaxXoguTcA Ha (PoKycHOM
PAaCCTOAHHUHU OT IJIEHKH, TO Pe3KMMH CUHTAIOTCA He TOJIBKO OECKOHEUHO yAajleHHble IIpeAMeTHI,
HO M BCe IOpeaMeThl, HaXoAsdmHecd Aajibllle HEeKOTOporo paccrosHuss d. OueHuTre guaMeTp
BXOAHOT'O OTBEpPCTHUsA 00BbeKTHuBa D, ecau npu GpoxkycHoMm pacctoaHuu F = 80 MM pe3KuMHU OKa-
3aJIMCh BCe IpeaMeThl, HaxXOAUBIIHEeCs Ha paccToaHusax Oosee d =4 m or o0bekTHBa. Ilpe-
JeJbHBIl pasmep nsaTHa pasBeH 6 = 0,2 mm. CpgesafiTe pUCYHOK, NMOSACHAOIMUN obOpasoBaHUe
IATHA. :

B sineKTpuuecKo# Ienu, MOKAa3aHHOM Ha pucyHke, JJIC ucTouHMKA TOKa paBHa &= 12 B; em-
KocTh KoHAencaTopa C = 2 M®P; MHAYKTHUBHOCTL KaTymku L = 5 mMI'H, conpoTuBiIeHne JaMObl
r=50M u comporuBieHue pesucropa R = 3 OmM. B HauanbHBINI MOMeHT BpeMeHH KJai0d K
3aMKHyT. Kakoe KOJHYeCTBO TEIJIOTHI § BBEIAEJHTCA B JlaMIe Iocjle Pa3MBIKaHUS KJioda?
BHYTpEeHHUM CONPOTHUBJIEHHEM HCTOYHHKA TOKA, KATYUIKN U IPOBOJOB IIpeHeOpeUb.

\:
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BAPUAHT 13

YacTtb 1

OTBeTaMu K 3aaaHusaM 1-24 sensioTcs umdpa, CNoBo, HYUCIO WK NOCNEA0BaTENbHOCTL LMBP Unu uncen. 3anuwm-

Te OTBET B NoJsie oveeTa B Tekcte paboThl, a 3atem nepeHecute B BJJAHK OTBETOB N¢ 1 cnpasa oT HoMepa COOTBETCT-
BYIOLLIErO 3aaHNS, HAYMHas C NepPBOIt KNeToukn. Kaxabiii CUMBO NULLMTE B OTAENBHOW K/IeTOYKE B COOTBETCTBMM C NPpU-
BefeHHbIMU B 6naHke o6pasuamMu. EanHuLbl uameperun Grandeckux BeNNYUH NUcaTth HE HYXHO.

1.

Ha pucyHKe npuBefieH rpa@uK 3aBUCHMOCTH HIPOEKIMM CKOPOCTH Tejla U, OT BpeMeHHU. Ompe-
ZleJINTe NyTh, IPOMJEHHBIN TEJIOM 3a MPOMEXYTOK BpemeHH oT 10 ¢ mo 15 c.

v,,M/Cy
20 i ‘

10 | /

s
oV

0
5 0 15 0/ 25 30

B

‘Omeem: M.

B uHepuMaJNbHOH cHCTeMe oTcueTa cmia F coobmiaer Teqy Maccoit m = 2 Kr yCKOpeHHe d .

Yemy paBHa Macca TeJsa, KOTOPOe IIOJ AeHCTBHEM CHJIBI %F B 3TOH CHCTEMe OTCYeTa MMeeT
i
yexoperne —d !

Omeem: K.

PaBHOMEpHO MOZHMMASA BEPEBKY, YeJOBEK JOCTaJ BeApo ¢ BoJOM M3 kosopma riybunoit 10 m.
Macca Bexpa 1,5 kr, Mmacca Boasl B Beape 10 kr. Kakyo pa6ory o npu aToM coBepmun? Mac-
COif BepeBKH IIpeHe0peUs.

Omeem: Jhx.

MaTremMaTnuecKHii MasTHHK C HOEePHOAOM KoJebaHHH 4 ¢ OTKJOHHMIM HA HeOOJBIIONH yroJ OT
TIOJOKEeHHA PABHOBECHS H OTOYCTHIH M3 COCTOAHHSA HOKOA (CM. PHCYHOK). Uepesa Kakoe Bpe-
MsA IIOCJIe 9TOT0 HOTEHOMAJILHASA SHEPrus MasATHHKA B IEepPBLIA pa3 HOCTUTHET MHHHMAJIBLHOTO
sHaueHEnsa? CompoTHBIEHHMEM BO3[yxXa mpeHeOpedb.

Omeem: c.



5.

B snabGoparopum mcciiegoBasu MpAMOJIMHEHHOE ABHXKeHHe Teja maccoid m = 500 r. B rabaune
IIpUBEJieHa SKCIIEPUMEHTAJIBHO MOJIyYeHHas 3aBHCHMOCTh OYTH, MPOMAEHHOTO TEJIOM, OT BpeMe-
Hu. Kakue d6a BrIBOa M3 IIPUBEJEHHBIX HUXKE COOTBETCTBYIOT Pe3yJIbTATAM JKcIepuMeHTa?

L, m 0 1 4 9 16 25 36 49
t, c 0 1 2 3 4 5 6 7

1) B TeueHMe BCero 3KCIE€PHUMEHTA TeJIO JBUIaJIOCh C MOCTOSHHBIM YCKOPEHUEM.

2) CKOpOCTb Tesla B MOMEHT BpeMeHH 3 ¢ paBHAJach 6 M/c.

3) Cuna, meiicTBylomiad Ha TeJ0 B MOMEHT BpeMeHH 6 ¢, paBHa 2 H.

4) Kumernueckas 3HEPrUA TeJa CHaUaja YBeJHUYHMBAJIACh, 4 IOTOM OCTABAJIACH IOCTOAHHOIM.
5) 3a mepsBbie 2 C geliCTByOImaA Ha TeJO CHJa coBepiumia pabory 10 I[x.

Omeem:

Bpycok ckogb3UT 6e3 TpeHHA BHH3 IO HAKJOHHOI miockoctH. Kak MeHsAloTCA mpu 3TOM ABH-
KEHHMH ero IOTeHLHWaJIbHasd 9HEepPrud M CHJa PeaKIMM HAKJOHHOM HJIOCKOCTH?

Insa xaaoil BeJIMYUHBI ONPeJieINTe COOTBETCTBYIOINMI XapaKTep U3MEeHEeHUd:

1) yBenruuuBaeTcsa

2) yMeHbINaeTcs

3) He u3MeHdAeTCA

3anumure B Tabauny BeIOpaHHBIE HUMPHI JJId Kaxaoi (pusndeckoi BeandyuHBI. I{UPPH B OT-
BETe MOT'YT MOBTOPATHCA.

IToTeHmManbHasaA 9Heprusa 6pycka CuJia peakImy HaKJIOHHOM ILJIOCKOCTH

IMoaBelmeHHBIH HA TPYXXHWHE I'PY3 COBEpINAET BBIHYXKAEHHBIE FapMOHHYECKHEe KoJiebaHHs IIOf
NeliICTBHEM CHJIBI, MEHSAIOIIEHCA C YACTOTOH V.

YCcTaHOBHTE COOTBETCTBHE MEXIY (HHU3NUECKHMU BeJWYMHAMU, XapaKTepHU3YIOOMMHU 3TOT IIpO-
Imecc, ¥ 4aCTOTOM MX M3MEHEHHUS.

K kaxz0ii mo3MOmuM IIepBOro crtojbia moAOEPHUTE COOTBETCTBYIOILIYIO NO3HIIWIO BTOPOTO U 3a-
OUIIuTe B TAaOJUIy BhIOpaHHBIE IUGPHI 10 COOTBETCTBYIOIIMMH GyKBaMHU.

PU3NYECKUE BEJIMYHWHDBI YACTOTA USMEHEHMHS

A) KuHeTHUYeCKas dHepPrusA rpysa 1 v
B) ckopocThs rpysa 2
2) v

3) 2v

\%

4) —

) 4

Omeem:

Macca Bo3ayxa B IHUJIHHApe IIPU HarpeBaHMM HM3MEHHJIAch, TaK KaK KpPBIIIKa, 3aKpbIBaBIlafd
OUJINHAD, OnLIa HerepMeTHU4Ha. HaiiauTe oTHOIIEHHE MacC BO34yXa B MUJHHJApPE B KOHEUHOM U

m.

Ha4YaJIbHOM COCTOSHHUAX —2%, eCJIM IPH YBeJHYEHWH TeMIIEPATyphl BO3ZyxXa B 2 pa3a JaBJIeHHe
ml

yBeJMuHJOoCh B 1,5 pasa.

Omeem: .
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9. UYemy paBHa pabora rasa B mpouecce CD (cM. pHCYHOK), e€CcJH OH NOJY4YHJ B 3TOM IpoIecce
20 x>k TermmoTnI?

pPA

Omeem: kK.

10. Ha pucyHKe mpusefieH rpadHK 3aBUCHMOCTH TeMIIEPATYDHI TBEPAOTO TeJa OT OTAAHHOTO MM KO-
JudecTBa TemyoThl. Macca Tena 4 Kr. Kakosa ymennHasa TemI0eMKOCTL BellecTBa 3TOro reja?

T, K A
400 \
300
200 &
0 100 200 @Q, k/x
Omeem: Ix/(kr - K).
11. Ha pucyHKe npuBefeHbl rpadHMKH AByX H30TePMHUYECKHX p kIla 4
IPOILIECCOB, MPOBOAMMLIX C OJHOH M TOH Ke MAaCCOM rasa. \
Ha ocmoBaHMM rpadUMKOB BhiGepuTe d6a BEPHBIX YTBED- 800 \ AN\
JKIEHUs O IPOleccax, IPOUCXOIANINX ¢ ra3oM. 600 A i
400
1) O6a mporecca HAYT HPH OZHOUM M TOU Ke TeMIepaType. 200 \{
2) B npomecce 1 BHyTpeHHAA 3HEPrUsA rasa YBeJIHUUYHBAETCA. e —
3) Ilpouecc 1 uper npu GoJiee BEICOKOM TeMIepaType. 0 1 2 3 4 Vv, ;

4) Ilpouecc 2 uper npu OoJsiee BHICOKOHM TeMIepaType.
5) B npomnecce 1 o6-eM yBearuunBaeTcs.

Omeem:

12. B xozme agumabaTHYeCKOro MpoIlecca BHYTPEHHSA SHEPrUs OJHOTO MOJIA PA3PEKEHHOTO IeJIus
yBeandnBaerca. Kak MBMEHAIOTCA IPU 3TOM TeMIepaTypa rejus U ero o6em?
s kaka0i BeJIUYUHBI ONPEAEINTE COOTBETCTBYIOIUI XapaKTep U3MEHEeHUA:
1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He U3MEHAETCA
3anumuTre B Tabauny BhiOpaHHBbIe UGPE I8 KaKI0H (puandecKoil BenuuuHbsl. I[udper B oT-
BETE€ MOTYT IOBTOPATHCH.

Temnoeparypa reaus O6BeM renud
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13.

14.

15.

16.

3apag +q > 0 HaXOAUTCA HA PABHOM PACCTOAHMH OT HENOABHYKHEIX TOYEY- '
HBIX 3apafoB +@ > 0 ¥ — @, pacmoJIOXKEeHHEIX Ha KOHIAX TOHKOM CTeKJSH- 1 -
HOM najoykm (cMm. pucyHok). Kyza manpasiieHo (66epx, 6Hu3, 6neéo, énpa- i
60, om Hnabniodamens, K Habrwdamenro) yCKOpEeHHE 3apsaia +q B ITOT I
MOMEHT BPeM€eHH, €CJIH Ha HEro AECHCTBYIOT TOJILKO 3apaAbl +§ u —Q? OrseT |
3aUNOIATE CJ0BOM (CJIIOBAMH). +qf

Omeem: .

Y4acToK Ienu COCTOUT M3 JBYX IIOCJIEAOBATEJbHO COEJANHEHHBIX ITUJIHHAPUYECKHUX IIPOBOAHH-
KOB, COIIPOTHBJIEHHE [EpPBOr0 M3 KOTOPRIX paBHO 2 Om, a Broporo — 4 Om. Kaxum cranmer
ofIee COIPOTHUBJIEHWE ITOI'O YYacTKa, €CJHU W JAJHHY, ¥ IJIONIaAb HNONEePeUYHOro CeYeHUs IIep-
BOr'0 IIPOBOJHUKA YMEHBIIUTDL B 2 pasa?

Omeem: Om.
Ha pucyHKe moka3aH XO0J CBETOBOIO JIy4Ya 4Yepe3 CTEeKJIAHHBYIO IJIACTHHY, HAXOAAMYIOCH B BO3-

ayxe. Touka O — uenTtp okpy:xkHOCTH. AD = OC = 7 ¢m, BC = OD = 5 cm. YeMy paBeH moka-
3aTeNb IIPEJIOMJIEHUS cTeKsa n?

Omeem: .

ITo IT-06pa3dHOMY NIPOBOJHMKY, HAXOAAIIEMYCA B OJHOPOZHOM MATHHTHOM IIOJIe, IEepPIEeHAUKY-
JAPHOM ILJIOCKOCTH IIPOBOJHHMKA, CKOJIBSUT HPOBOAAINAA NepeMbluka (cM. pucyHOK). Ha rpa-
¢puke mpusBeleHa 3aBUCHUMOCTL JJC HMHAYKIHNH, BO3HHKAIONIEH B IIepeMbIYKe IIPH €€ JABHIKe-
HMM B MarauTHoOM moJsie. IIpeneOperas compoTHBeHMEeM IIPOBOJHMKA, BhHIOEDHTE ABa BEPHBIX
YTBEP)KAEHHUA O Pe3yJbTaTax 3TOro ombITa. U3BECTHO, YTO MOAYJb MHAYKIIMM MarHUTHOIrO IO-
asa pasedH B = 0,4 Ta, gauna noposoguuka [ = 0,1 M.

& B4

0,4 -

/' 1

R QX X® |
B — I

X VNV X '

1) IIpoBOAHUK BCe BpeMdA ABUTAJICA C OAUHAKOBOH CKOPOCTBHIO.

2) Yepe3 2 ¢ NTPOBOJHUK OCTAHOBUJICA.

3) B MoMeHT BpeMeHH 4 C CKOpPOCTH IIPOBOAHMKA ObLi1a paBHa 10 m/c.

4) TlepBrle 2 ¢ cujJa TOKA B IPOBOAHUKE YBEJINYUBAJIACE.
5) Yepes 2 ¢ IPOBOAHUK HAa4YaJl ABUTaThCA B IIPOTHBOIOJOXKHYIO CTOPOHY.

\ )

Omeem:
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17.

18.

19.

20.

Ilnockuit KoBEAeHCATOP HOAKJIIOUEH K Garapeiike. Kak M3MeHATCS eMKOCTh KOHJEHCATOPA M Be-
JMYMHA 3aPsAAa Ha ero o0KJIagKax, ecJd YBeJUUUTh 3a30P MexAy oOKJIagKaMu KOHAeHcaTopa?
JJIA KasKaoH BeJIMYMHEI ONPEeNe/INTE COOTBETCTBYIOIIUHA XapaKTep U3MeHEeHUA:

1) yBemunuurcsa

2) yMeHBIIUTCS

3) He U3MeHHUTCA

3anumuTte B Tabauily BHIOpaHHBIE UMD A KaXKJoi usmueckoi Benumuussl. I{udpsr B oT-
BeTe MOT'YT IIOBTOPATHCA.

Benunuuna zapsazna

EmkocTh KOHAeHcaTopa
Ha OOKJIafKax KOHAeHCaTOpa

YuyeHuk cobpas 3JIEKTPHYECKYIO IeNhb M0 CXeMe, NpeACTaBJIeHHON Ha pH- air
CYHKe. — R
Onpegenure GoOpMyJIbl, KOTOPEIE MOXKHO HCIIOJB30BATH AJIA PACYETOB IIO- ;
Ka3aHUU aMOepMeTpa M BOJBTMETPA B 3TOMH cxeme. M3MepuTeJIbHEIE IPH-
OOpBI CUMTATHh MIeaIbHEIMH. R,
K kaxkaoili MOSHIIMHM IEPBOTO CTOJIONA HmOAOEpPHUTE COOTBETCTBYIOIIYIO IIO- @
BUIIMIO BTOPOTrO M 3anuInuTe B Tabauny BeHIOpaHHBIE HHUMPHI IOA COOTBET- K /V\ )
CTBYIOHIMMHU OYKBaMH. -/
IIOKA3AHHWA ITPUBOPOB ®OPMVYJIBI [IJIsI PACYETOB IIOKA3AHWM ITPUBOPOB
A) nokaszaHUs aMIepMeTpa 1 6R;
B) nokasamus BosbTMeETpa R,+R, +r

2) éR; —(S(Rp +r)

3) 6(Ry+R,+r)

4 — €

R, +R, +r
A|B
Omeaem:

Henenue aapa ypaHa TENJOBEIMH HEHTPOHAMH OMUCHIBAETCA peakxiiueit

1 235 Y 139 1
o+ HU——3Z+ ;Ba+3,n+7y.

IIpu aTom 06pa3oBasoCh AAPO XHMHUYECKOrO 3JIEMEHTA §Z. Onpeaenante 4YMCJIO OPOTOHOB M
HEUTPOHOB B 3TOM AApE.

Yucyio NpOTOHOB Yucao HeATPOHOB

Omeem:

B 6nanx omeemos Né 1 nepernecume moavko wucaa, 6e3 npobenos u Opyzux 0ONOLHUMENbHbLX
CUMB0.108.

JHeprus GoToHAa B PEeHTTeHOBCKOM JAedeKTocKome B 2 pasa GoJjblle 3HEpPruu (OTOHA B PEHTTre-
HOBCKOM MeJUIIMHCKOM amnmnapaTte. OmpeaennTe OTHOIIEHWE YACTOTHI 3JIEKTPOMATHUTHEIX KO-
nebaHUl PEHTreHOBCKHX Jydeil B Ae(EeKTOCKOIle K YacTOTe 3JEKTPOMarHUTHBIX KoJyieGaHuit
PEHTreHOBCKHX JIy4Jeil B MEAULWHCKOM ammapare. :

Omeem: .
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21. Bousmoe uucyiao N paguOaKTUBHEIX SAEp

203
80

Hg pacmanaercs, o6pasysd cTaOGHJIbHBEIE AOUYEpHHE

anpa P Tl. Iepuox momypacmaza paBeH 46,6 cyTok. Kaxoe KoJMYeCcTBO MCXOLHBIX ffep OC-

raHercs dyepesd 139,8 cyTok, a JouepHux moasurcd 3a 93,2 CyTOK Iocje Hayaja HabIogeHuii?

YcTaHOBUTE COOTBETCTBUE MexX1y BeJIMYHHAMHU H UX 3HAYEHUAMH.

K xaxmoil mosuuuu nmepBoro CToJ0Ia Imog0epuTe COOTBETCTBYIOIIYIO IO3UIUIO BTOPOrO M 3a-
OHIIUTE B Ta6auny BeiOpaHHbBIe TGP IOA COOTBETCTBYIOIIUMYU OYKBaMHU.

BEJINYMHBI
A) xonruuecTBO AnEp

B) xonuuectso azep 4Tl uepes 93,2 cyTok

Omaeem:

22. YueHHMK HM3MEPAJ CHJIY THAMECTH, NeHCTBYWINYI0 Ha rpys. Ilokasasma guHaMO-
MeTpa npuBeAeHbl Ha (dotorpaduu. IlorpemrsocTs U3MepeHUs paBHA leHe je-
JIeHHS AMHAMOMETpA. 3AlHIINTE B OTBET BEJIHYMHY CHJILI TAXKECTH, AeiCcTBYIO-

203

soHg depes 139,8 cyTok

e Ha Irpys, ¢ YYETOM IOTPEHIHOCTH M3MepeHHH.

Omesem: ( +

) H.

B 6aanxk omeemos N 1 nepenecume moavko yucaa, 6e3 npobenos u dpyzux

JOnoONLHUMENbHBLY CUMB008E.

X SBHAYEHUE

23. Hy:xHO0 mposecTu JabopaTopHy paboTy mo o6HApY»XKeHHIO0 3aBHUCHMOCTH COIIPOTHBJIEHHS IIPO-
BOIHHKA OT ero auaMerpa. Kaxue nBa NpoBOJHUKA U3 NEepPeYUCJIEHHBIX B Tabaune HeoOXozuMO
BHIOpATh, YTOGHI IPOBECTH TaKoe HcciegoBaHUe?

HunameTtp
Nt npoBogHuKa | JlJimHA NPOBOZHUKA ITPOBOIHMKA Marepuan .
1 Bbm 1,0 mm Menb
2 10 m 0,5 Mm Meb
3 20 m 1,0 mm MeIb
4 10 M 0,5 Mmm ATIOMHHHUHI
5 10m 1,0 Mmm Menb

B oTBeTe 3anmHIDATEe HOMepA BHIOpPAHHBIX NPOBOJAHHKOB.

Omeem:

114



24.

Paccmorpure Tabaunmy, Cogep Kalnyio CBeIeHHS O APKUX 3Be3Aax.

HaumenoBanue | Temueparypa, Macca Paguyc Paccrosrue 10

3BE3ABI K (B maccax Cosnna) | (B paguycax ConHna) | 3Besgsl (CB. rox)
Aspnebapan 3500 5 45 68
AJsTaup 8000 1,7 1,7 - 360
Beresnbreiize 3100 20 900 650
Bera 10600 3 3 27
Kaneana 5200 3 2,5 45
Kacrop 10400 3 2,5 45
IIpounon 6900 1,5 2 11
Cnuka 16800 15 7 160

BriGepuTe d6a yTBepKA€HHSA, KOTOPEIEe COOTBETCTBYIOT XapaKTEPHUCTUKAM 3Be3[.

1) 3Besana IIponuor oTHOCHUTCS K G€JILIM KapJIMKaM.

2) PaccrosHmne 10 Anbraupa B 8 pas GoJsbine paccrosHus a0 Kamnesasl.

3) 3Besanl Kactop n Kanesnna npuHaAIEeKaT K OXHOMY CHEKTPAJIbHOMY KJIACCY.
4) 3sesna Kamesnna aBasercs 3se3noit Tuna CoaHOe.

5) IInorHOCTH 3Be3anl Anbaebapan O0au3ka K mioTHocTr CoaHIA.

Omeem:

Yacth 2

Hecute B BJIAHK OTBETOB N2 1 cnpasa OT HOMepa COOTBETCTBYIOWIErO 3a4aHUA, HA4MHAA C NepBOi KNeTo4ku. Kaxabiin
CUMBON NULUNTE B OTAENLHOW KEeTo4Ke B COOTBETCTBUM C NpuBEAEeHHbIMKU B 6naHke obpasuamu. EaMH1ubl M3mepeHus
DOUINHECKNX BENUYUH NUCATb HE HYXHO.

OTBeTOM K 3apaHuamM 25-27 asnaeTca 4KMCnNo. 3anuwmnte 3TO YUCNO B NoNe OTBeTa B TekcTe paboThi, a 3aTem nepe-

25.

26.

27.

CHapsaa Maccoit 2 Kr, JgeTsauuil co ckopocteio 100 M/c, paspbiBaeTcss Ha ABa ocKoJka. OauH
U3 OCKOJIKOB JIeTHT mox yriioM 90° K mepBoHauajibHOMY HampasjeHHIO. Ilog kKakuMm yrioMm K
3TOMY HANPABJIECHHUIO IOJIETHUT BTOPOM OCKOJIOK, ecau ero macca 1 kr, a ckopoctb 400 m/c?

Omeem: °,

HpeansHEBIN ras n3o0apHO HArpeBalOT TaK, YTO €ro teMieparypa uameHsaerca Ha AT = 240 K,
a oobem yBeauuuBaeTcd B 1,8 pasa. Macca raza mocroasHa. HaiiiuTe KOHEUHYIO TeMIIEpATypy
rasa o mikaine KenpBrHa.

Omeem: K.

B samTpuxoBaHHOH 00JacTH Ha PHUCYHKeE HeiCTBYeT ONHOPOAHOe MarEATHOE IOoJe, HampaBJjeH-
HOe NePUeHAHKYJSAPDHO IJIOCKOCTH pucyHka, B = 0,1 Ta. IIpoBonoyHyI0 KBaJlpaTHYIO PAMKY CO-
npotuBaeEneM R = 10 Om u cropomoit [ = 10 cmM nmepemerjaioT B IUIOCKOCTH PHCYHK& HOCTyIa-
TeJIBHO CO CKOpocThIO U = 1 M/c. YeMy paBeH MHAYKIMOHHEIA TOK B paMKe B COCTOAHHMHU 1?

Omaem: MA.

He 3abyabTe nepexecTy Bce OTBETHI B GnaHk 0TBeToB N2 1 B COOTBETCTBAM C UHCTPYKLMEN MO BLINONHEHWIO paboThi.
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(28,29 1 T.4.), a 3aTem peweHre CoOOTBETCTBYIOWen 3aaaqn. OTBETL 3anUcbiBanTe 4eTko n pasbopynBo.

Ana 3anucu oTBeToB Ha 3aaaHun (28-32) ncnonsayiite BJITAHK OTBETOB N2 2. 3anuwmnTte CHavana HoMep 3a4aHus

28.

B cxeme Ha pHCYHKe CONPDOTHBJIEHHE DE3HCTOpa M IOJHOE CONPOTHUBJIEHHE PEeocTaTa paBHHI R,
JJIC 6arapeiiku paBHa ¢, ee BHYTPDEHHee CONPOTHBJIEHHME HHUUYTOXXKHO MaJio (r = 0). Kak BexyT
cebs1 (yBeJIMYMBAIOTCS, YMEHBIIAIOTCA, OCTAIOTCA IIOCTOAHHBIMH) IIOKA3aHUA HAEAJIbHOIO
BOJILTMETpA IIPU MepeMellleHHH ABMKKA PeocTaTa M3 KpaiHero BepXHero B KpaliHee HHKHee
nosoxkedne? OTBeT IOSACHUTE, YKa3aB, Kakue (PU3NYECKHe 3aKOHOMEPHOCTH Bbl MCIIOJb30BAIH
I8 o0bACHEeHHUA.

gr=0 R R

PbIX HeobxoanMOo 1 4O0CTaTOYHO ANst peweHns 3aaa4um, a Takke marematuieckme npeOGpasoBava, pac4eTbl C YNCneH-
HbiM OTBETOM U NpU HeobxoanMocTn PUCYHOK, MNOSICHSIOLWUIA peuwleHne.

MonHoe npaBunbHOE peweHne Kaxaon 3 3aaad 29-32 goNXHO BKIIOYATb 3aKOHbL! U HOPMYNbI, MPUMEHEHUE KOTO-

29.

30.

31.

Ha rinaagkoil ropu3oHTaJbHOM IOBEPXHOCTH CTOJIa HOKOUTCH I'OpKa C JBYMA BepIIMHAMU, BHI-

5 o .
COTHI KOTOPHIX k u Eh (cm. pucyHok). Ha npaBoil BepiinHe ropku HaxoauTcsa maiiba. Ot He-

3HAYHMTEJIHHOrO TOJYKA IIaitGa M TopKa HPUXOAAT B IBIKeHHe, NMpHdYeM miaitba IBHIKeTcCs
BJIEBO, HE OTPHIBASICH OT IVIAAKOH IIOBEPXHOCTH IOPKH, a IOCTYNaTeJbHO ABUIKYIIAsicCA IOpKa
He OoTpeIBaercsi OT crojia. CKopocTs maibbl Ha JIeBOM BeplIMHe IOPKH OKasajach paBHOH U.
Haiigure oTHOIIIEHHE MAacC IIai0Obl ¥ TOPKH.

B kasopuMeTpe HaxoAuJICHA Jied npu Temnepatype t; = —5 °C. Kakoi1 6si1a macca m, Jnaa, ec-
JU mocJe AobaBieHUs B KaJOPHMMeTp My = 4 KI' BOALI, UMemwIleil Ttemneparypy ts = 20 °C, u
YCTAaHOBJIEHHS TEIJIOBOI'O pPaBHOBECHS TeMIlepaTypa COJepXKHMOro KaJloOpHMeTpa OKasaach
paBHoit t = 0 °C, npuueM B KajopumeTpe ObLIa TOJBKO Boga?

Ha pucynke 1 usobpa’xeHa 3aBUCHMOCTH CHJIBI TOKa 4yepe3d cBeToauol D oT NMpUIOXKEeHHOro K
HEeMy HalpsAXKeHWs, a Ha PHUCYHKe 2 — cXeMa ero BKJIOYeHHA. HanpsikeHue Ha cBeTOAMOJE
NMpakTUYEeCKH He 3aBHCHUT OT CHJIBI TOKA uepe3 Hero B MHTepBaJse 3Hauenuit 0,05 A < I < 0,2 A.
Yemy paBHO R coOIpOTHBJIEHME DE3UCTOpPA, BKJIIOUYEHHOI'O IIOCJIeJ0BATEJbHO C AHUOAOM, €CJIH
9IC umcrounuka 6 = 6 B? Cuna Ttoka B menu paBHa 0,15 A. BHyTpeHHUM CONpPOTHBJIEHHEM
HCTOYHHKA NpeHebpedn.

I,A,
0,20 + D
0,15 & i<
0,10 & R
0,05 + 1
T N &
0 1,0 2,0 3,0 4,0 U, B |
Puc. 1 Puc. 2
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32. Ha pucyHke u3o0pakeHbl DHEPreTHYECKHE YPOBHH aTOMa M YKAa3aHBI AJUHBI BOJH (POTOHOB, H3-
JIydaeMBbIX U HOOIVIOIIIaeMbIX IIPDH nepexomax ¢ OOHOI'O YpOBHS Ha p;pyr‘oi& BRCHepHMEHTaJIbHO yce-

TAHOBJIEHO, YTO MUHMMAJbHASA JJIMHA BOJIHEI i (DOTOHOB, M3JIyYaeMEIX NPH IEPEXOAaX MeXKIY
9THUMH YPOBHAMH, paBHa A,= 250 um. KaxoBa Bexmuuna A,,, ecau A, = 545 HM, A,, = 400 BM?

}\‘24

F1=

13
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BAPUAHT 14

Yactb 1

Oteetamu k 3apgaHuaM 1-24 asnaioTcs uudppa, CIOBO, YUCTIO UK NOCNEeA0BaTENbHOCTbL undp unn yucen. 3anuwm-

Te OTBeT B NoNie oTBeTa B TekcTe paboTwl, a 3ateM neperHecute 8 BIAHK OTBETOB N2 1 cnpasa OoT HOMepa COOTBETCT-
BYIOLLEro 330aHuUsA, HAYUHas C NepBon KNeTovkn. Kaxablii CUMBON NULLIMTE B OTAEGNBHOW KNEeTO4YKE B COOTBETCTBUMU C NpU-
BeneHHbIMK B 6naHke o6pasuamun. EanHnubl namepenus puanyecknx BeNNYMH NMCaTb HE HYXHO.

1.

Ha pucyHnke npuseieH rpa@yK 3aBHCHMOCTH IPOEKLIMM CKOPOCTH Teja U 0T BpemeHd. Ompe-

JeJIATe NyTh, MPONAEHHBIHA TeJIOM 3a MpoMeKyToK Bpemernu oT 0 ¢ go 10 c.

v,,M/Cy
20 T 1T T 1 [ /
— T —
10 |- A—
0 =
) 25 30 t,c
‘ 1 ]
10 Y1
90 | ] L

Omeem: M.

B uHepIHMaJbHOH CHCTeMe OTcueTa cuiaa F coobIiaeT Tely Maccoi m yckopeHue d. Mogmyib
cunnl pases F = 4 H. Onpenenure MOAYJb CHJILI, KOTOpasA coodmiaeT Telqy Maccoit 4m yckope-

HUe %d B 3TOH CUCTeMe OTCYeTa.

Omeem: H.

PaBHOMEPHO HOJHMMAA BepPEBKY, YeJOBEeK JOCTaJ BeAPO C BOZOM M3 Kojoama raybunoi 10 m,
coBepIIMB Ipu 3ToM pabory, pasHyio 1400 I»)x. Macca Beapa 2 kr. OnpesesuTe Maccy BOAH B
Beape. Maccoif BepeBKH npeHe6peUb.

Omeem: KT.

MaTeMaTH4YeCKHi MaATHHK C [ePHOAOM KojeOaHHMH 6 ¢ OTKJOHMJIM HA HeOOJBLUION YroJ OT
[IOJIOXKEHNSI PABHOBECHUS M OTIOYCTHUJM M3 COCTOSIHMS NMOKOsA (CM. pucyHOK). Yepes kakoe Bpe-
Ms IOCJIe 3TOTO KHMHETH4YecKas 9Heprus MasTHUKaA B NEPBBHIM pa3 JOCTHTHET MAKCHUMAaJbHOI'O
sHaueHua? ConpoTUBJIEHHEM BO3AyXa IpeHeOpeub.

Omegem.: C.



5.

B naboparopum uccienoBajiu NMPSAMOJIMHENHOe IBHKeHHe Teja Maccoit m = 500 r. B rabmmne
NpUBEJEHa IKCIIEPMMEHTAILHO MOJy4YeHHasd 3aBUCHMOCTD IIYTH, NPONIEHHOrO TEJIOM, OT BpeMe-
Hu. Kakue deéa BHIBOZa U3 NIPUBEIEHHBIX HUXKE COOTBETCTBYIOT Pe3yJbTaTaM dKCIepuMeHTa?

L, ™ 0 1 4 9 16 25 36 49
t, C 0 1 2 3 4 5 6 7

1) Ilepsrie 3 c Tes0 ABUraJoCh PABHOMEDHO, & 3aT€M TeJO ABUTAJOCH C MIOCTOSHHBIM yCKOpe-
HUEM.

2) CxopocTh Tesla B MOMEHT BpeMeHH 4 ¢ paBHAJIAch 8 M/c.

3) Kunernueckas sHeprus Teja B MOMEHT BpeMeHM 3 ¢ paBHa 12 Jx.

4) Cuna, geiicTByIoIlasa Ha TEJIO, BCe BpeMs BO3pacTaJa.

5) 3a mepBhle 3 c geHCTByIOIIAsA Ha TeJO cUja coBepiiuiaa pabory 9 Jx.

Omeem:

Bpycok ckosb3uT 6e3 TpeHHA BHH3 10 HAKJOHHOM IJIOCKOCTH. Kak MEHSIOTCA IPH 3TOM ABH-
JKEHUM €ro YCKOpeHHe ¥ KMHEeTHYeCKadA dHeprusa?

JJ1a KaXkA0H BeJIMYMHBI ONIPEAESNTE COOTBETCTBYIOIMIMH XapaKTep H3MEHEHHU:

1) yBesauumBaeTrcs

2) yMeHbILAaeTcA

3) He U3MeHsETCA

Sanumure B Tabauny BeIOpaHHBIE UUGPH A Kaxaod ¢uaudecKoil BeawmuuHbl. [{udpul B oT-
BeTe MOTYT IIOBTOPATHCH.

Ycxkopenue 6pycka KuHeTnueckasa sHeprusa 6pycka

ITogBemeHnHBIE Ha NPY!KHUHE I'Py3 COBEpIIAeT BHIHYKJACHHEIE FapMOHHUYECKHE KOJIeOaHHA MOJ
JelCTBUEM CHJIBI, MEHAIOMIEMCA C 4acTOTOH V.

YcTaHOBHTE COOTBETCTBHE MEXAY (PH3UUYECKHMH BEJIHUYHMHAMH, XapaKTEepHU3YIOMIMMH 3TOT IPO-
IIeCC, M YACTOTON MX U3MEHEHHA.

K kaxgoil mosumuu mepBOro cToJibua moAadepHUTe COOTBETCTBYIOWIYIO IMO3UIIMI0O BTOPOro M 3a-
nuoIuTe B Tabauny BeIOpaHHBIE IU(PHI D04 COOTBETCTBYIOIUMH OYKBaMH.

PUSUYECKHNE BEJIMYMHBI YACTOTA USMEHEHMUA

A) DoTeHIMAJNLHAA YHEPTUA MPYKUHBI 1) v
B) cMmemenue rpysa oT moJIOXK€HUA PABHOBECHUSA -2
2) v
3) 2v

v

4) =~

) 4

Omeem:

Macca BO3aAyXa B NUWJIHHIpPE INPpHU OXJIaXJEeHHH H3MEHHJIaCch, TaK KaK KPBIIIKAa, 3aKpbIBaBIIasa
TUJINHAD, ObLIA HEerepMeTHn4Ha. HaﬁJII/ITe OTHOIIIEHHE MacCC BO34yXa B IIMJIHHAPE B KOHEYHOM U

Ha4YaJIbHOM COCTOSIHMSIX %, €CJI1 IIDH YMEeHbII€HHMH TeMIepaTyphl BO34yXa B 3 pa3a gamJie-

HHUe yMeHbmMMJIOCH B 1,5 pasa.

Omeaem: .
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9.

10.

11.

12.

Yemy paBHa pabora raza B mpoiuecce AB (cM. pUCYHOK), €CJM OH HOJYUYHJ B 3TOM IIpoliecce
20 [k TenmoTnI?

pA

Omeaem: KIxK. _

3aBucumocTh TemmepaTtypil 0,2 Kr IIepBOHAYAJIBHO radoo0pasHOr0 BeIleCTBA OT KOJHYECTBA
BRIZIEJIEHHOM MM TeILIOTHl IIPHM OCTHIBAHWHM IIDEACTaABJIeHA Ha pUCyHKe. KakoBa yjaeJbHadA Tell-
JIOTa TapooOpa3oBaHUA 3TOrO BelecTBa?

T

/

N

.
0 2 8  Q,xlx

Omeaem: kJx/Kr.

Ha pucyske npuBeleHBI IpadHMKH IBYX H30TEePMHUYECKHX
OpOoIlecCOB, NMPOBOAMMLEIX C OJHOM M TOM ’Ke Maccoil rasa.
Ha ocHOBaHMUM rpaduKOB BeIOepHTe d6a BEepPHBLIX YTBEpPIKIe-
HUSA O OPOIlecCax, MPOUCXOJAINX C ra3oM.

p, klla g

800
600
1) Oba nmpomecca UAyT IPU OAHOM M TOM JKe TeMIepaType. 400
2) B mpoiecce 2 BHyTPEeHHASA 3HEPTUs rasa yMeHbIIIAIACh. 200
3) Ilpomecc 1 uper npu Gojiee HU3KOHM TeMIlepaType.

4) Ilpomecc 2 uger npu 6oJjiee HU3KOU TeMmepaType.

5) B mpomecce 1 naBieHre yMeHbIIaeTCA.

Omeaem:

B xome agmabaTuuecKOro Impoliiecca BHYTPEHHASA 3HEPrUs OAHOTO MOJIA Pas3pe’KeHHOro rejInf
ymeHbmaerca. Kak M3MeHAIOTCA IIPU 3TOM AaBJIEHUE T'eJIud U ero temneparypa?

Ona kaxa0il BeJUUYUHBI OIIpefieJINTe COOTBETCTBYIOINUI XapaKTep U3MEHEHU!

1) yBenunumBaercs -

2) yMeHbINaeTcH

3) He m3MeHsAeTCA

3anumnre B Tabauny BeiOpaHHBIE MUOMDPH A8 Kaxaon dusndeckoil BeiuuuHsl. 1{udpser B or-
BeTe MOTYT IOBTODSATHCH.

TemmepaTypa reaus IlaBneHue reaus
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13.

14.

15.

16.

3apax +q > 0 HaxoAWUTCA Ha PABHOM DAacCCTOAHHH OT HENOABMKHBIX TOYEU-

HBIX 3apAnoB +@ > 0 m — @, pacmoJOKeHHLIX Ha KOHIIAX TOHKOH CTeKJIAH- —Q
HOM manoukm (cM. pucyHok). Kyna HanmpaBieHO (66epx, 6Hu3, 621€60, énpa-

60, om Habarodamens, ¥ Habrodamenio) YCKOpeHHE 3apaga +q B 3TOT
MOMEHT BPEeMEHH, €CJIM Ha Hero JeHCTBYIOT TOJBKO 3apaabl +Q n —Q? Orser
3aMUIIATE CJIOBOM (CJIOBaMH). +q

+Q

Omasaem: .

Y4acToK IlemM COCTOMT M3 JBYX IIOCJIEJOBATEJHHO COEAHWHEHHBIX IHJIMHAPWYECKHX IIPOBOJHH-
KOB, COIIPOTHUBJIEHHE IEePBOro. U3 KOoTophIiXx paBHO 2 OMm, a BToporo — 5 Om. Kakum cramer
ofIee COMPOTHBJIEHNE 3TOIO YYaCTKa, €CJIM YJeJbHOE COIPOTHUBJIEHHE M ILIOMAAbL MONepeyYHOo-
IO CeYeHHUdA IePBOro IPOBOAHUKA YBEJIUUYHUTHL BABOE?

Omeem: Owm.

Ha pucyHke mokasaH Xo0J Jiyua CBeTa Uepe3 CTEKJSHHYIO IIPDU3MY, HAXOJAINYIOCA B BO3AYXE.
Touka O — nenTp oxpyxkHOCTH. AB = OD = 15 cM, OB = CD = 10 cm. Yemy paBeH moKasa-
TeJb IPEJOMJIEHUSA CTEKJIa n?

Omeem: 5

Ilo II-o6pasHOMYy IOPOBOJHUKY, HAXOAAMIEMYCS B OAHOPOAHOM MATHHTHOM IIOJie, MEPHEHIUKY-
JSPHOM ILJIOCKOCTH IOPOBOAHHKA, CKOJBL3UT INPOBOAAINAA IlepeMbIuKa (cM. pucyHok). Ha rpa-
¢duxe npuBeseHa 3aBUCUMOCTb JJ[C MHAYKINHM, BOZHUKAIOIIEH B IepeMEIYKE IIPH ee JBHKe-
HUHM B MarHuTHOM noJie. IIpenebperas cOmpoTHBIEHHEM IPOBOJHHWKA, BBIOEPUTE JBA BEPHBIX
YTBEePXKIEeHUA O pe3yJabTaTax 3TOro onkitTa. Vi3BeCTHO, YTO MOAYJb MHAYKIIUK MATCHUTHOIO IIO-
as paBe” B = 0,2 Ta, anmuna npoBoguuka [ = 0,15 M.

é,B4
® ®® ® 04 -~
R B ® Q

[
[
[
I
1

2 4 6 ¢

o

1) IIpoBomHUK cCHadYaa ABUTaJICi PABHOYCKOPEHHO, & 3aTeM PaBHOMEPHO.

2) Yepes 2 ¢ ckopocTh mpoBogHUKA Onlia paBHa 10 M/c.

3) B MoMeHT BpemeHH 4 ¢ cusa AMIepa Ha NPOBOGHUK He JeHCTBOBAJIA.

4) B npomexkyTox BpemMeHH OT 2 ¢ L0 6 ¢ cuya TOKa B IPOBOAHMKE He U3MEHAJIACH.
5) Yepes 6 ¢ 1pOBOAHUK OCTAHOBHJICAH.

Omeem:

121



17.

18.

19.

20.

Ilnmockuit KOHAEHCATOP HOAKJIOYEH K GaTapeike. PaccTosHue Mexay OOKJIaJKaMH KOHAEHCA-
TOopa yMeHbIIAalnT. Kak u3MeHATCA NPH 3TOM €MKOCTh KOHJAEHCATOpPA U PA3HOCTh MOTEHIHMAJIOB
MeXKIy ero oOKJagramMu?

Ins KaXXI0¥W BEeJUYUHBI OIPEAEIUTE COOTBETCTBYIOIIHUI XapaKTep N3MEeHEeHU:

1) yBeamnumrca

2) YMEHBIIUTCS

3) He U3BMEHHTCSH

3anumure B Tabauny BeIOpaHHBIEe HUbPHI A KaXKAOH dusnyeckoil BenrmduHbl. [[udpsr B oT-
BeTe MOI'YT IOBTOPATHCS.

Pa3HOCTL MOTEHIIMAJIOB MEXKIY

EMKoCTh KOHIOEHcaTOopa
OOKJIAKAMH KOHJeHcaTopa

VuyeHnnk cobpaj 3JeKTpHUYEeCcKyl Ielb II0 cXeMe, IIpeJCTaBJeHHOH Ha
PHCYHKeE. _I
Onpegpenute GopMyJibl, KOTOpPhle MOXXHO HMCHIOJIb30BaTh IJIA DACYETOB
NOKA3aHU{l aMIepMeTpa M HANPSKEHHUA Ha HMCTOYHHKe TOKa. Mamepu-
TeJbHBIE NPHOOPHI CUMTATH HACAJLHLIMH. BOJBTMETpP HOKA3bBIBAET Ha-
npsxerne U.

K xax[oif mO3UUIMM IEePBOro CTOJIOIA ITOAOEPHUTE COOTBETCTBYIOINYIO IIO- K /\
3UIIMI0O BTOPOrO M 3alMINNTe B Tabauiny BbhIOpaHHBIe HUGPBH IOA COOT-
BETCTBYIONIUMHU OGyKBaMu.

IIOKA3AHHUSA ITPUBOPOB ®OPMVJIHI IJISI PACYETOB IIOKA3AHWI ITPUBOPOB

A) mokasaHMA amMIepMeTpa 1) U
B) Hanps)XeHHe Ha HCTOY- R,
HUKe TOKa 2) U
R, +r
RJI
1) &R, +Ur
RJI
A|B
Omeem:

Iletenue sapa ypaHa TEIJIOBBIMM HEeHTPOHAMM ONHCHIBAETCH DeaKuueit

i+ 22U —— Y7+ Te+5,n+6y.

Ipu sToM 06pasoBasoch AP0 XMMHYECKOro d1eMeHTa yZ. OIpeleslHTe YMCJIO IPOTOHOB M
HefITPOHOB B 9TOM sAApe. '

Yucso npoTOHOB Yucnao HEUTPOHOB

Omeem:

B 6ranx omeemos Ne 1 nepenecume moabko iucaa, 6e3 npobenos u dpyzux GONOLHUMELbHbLX
CUMB0JL08.

JinHEa BOJHBI PEHTT€HOBCKOrO M3JIy4eHHs paBHA 10™° M. Bo CKOJBKO pa3 sHeprus OfHOro $HoTo-
o -7
HAa 3TOr0 M3JIyYeHHs MPEeBOCXOAUT 3HEPruio GoToHA BUAUMOIO CBETA JJIMHOM BOJHKEL 4 + 107" M?

Omeem:
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21. Boabmoe uncyio N pagnoakTHBHEIX SAAEpP ngg pacunajgaercsa, obpa3ysi cTaOMJIbHBIE JOUEPHUE

Agpa 2%31T1 . Ilepuon nonypacnaza paseH 46,6 cyroxk. Kakoe KOJM4YeCTBO HCXOAHBIX fAJep OC-

TaHeTcA yepe3 93,2 cyTok, a JodepHUX nogBuTca 3a 139,8 cyTok mocie Hauana HabmoneHwH?

YcTaHOBHTE COOTBETCTBHE MeXy BeJIMYNHaAMH U UX 3HAYEeHHAMH.

K xaxpgoii mosunmuu nmepsoro crosbia mogGepHTe COOTBETCTBYIOIIYIO IO3MIIMIO BTOPOTO M 3a-

nUINNTe B TabJHIy BEIOpaHHBIE IHUGMPHI OO COOTBETCTBYIOIMUMH OyKBaMU.

BEJINYNHBI NX SBHAYEHUE
A) ronnuectso azep ‘sHg uepes 93,2 cyTok 1) N
B) xonuuecrso azep 4Tl uepes 139,8 cyrok ;
2) Z
5
4
1) N

Omaeem:

22, VueHHMK H3MEpAJ CHJIY TAXKECTH, JeHCTBYIOMmYI0 Ha rpy3. IlokasaEua guHAa-
MoMeTpa npuBeAeH:l Ha dororpadun. IlorpemrrocTs U3MepeHHA paBHA HEeHE
JeJleEMd JUHAMOMeTpa. 3alMOINTE B OTBET BEJHUYNHY CHJIIBI TAMKECTH, NEHCT-
BYIOIeH Ha Irpys, ¢ y4eTOM IOrpPeIIHOCTH H3MepeHHIi.

Omeem: ( + ) H.

B 6aank omeemos Ne 1 nepernecume moavko uucaa, 6e3 npobenos u dpyzux
donoarumenbHbLX CUMBONO06. :

[l

o

L

L

23. HyxHO0 mpoBecTu snabopaTopHyI0O paGoTy 10 OGHADY:KEHHMIO 3aBUCHMOCTH CONPOTHBJIEHHMSA IPO-
BOAHHMKA OT ero AjuHbI. Kakme ABa HNpOBOAHMKA H3 IEPEYHCICHHEIX B Tabjuie HeoOXoaumo

BBIOpaTh, 4TOOBI IPOBECTH TaKOe HCCJIeAOBaHUE?

Ne Il1vHa Ipo Huametp Marepuar
IPOBOAHHKA BOJAHHKA MIPOBOJHUKA

1 5mMm 1,0 MM MeIb

2 10 M 0,5 MM Menb

3 20 m 1,0 mMm Menb

4 10m 0,5 MM AIIOMUHUH

5 10 m 1,5 MM Meab

B orBere 3anumnTe HOMepa BHIGPAHHEIX MPOBOAHHKOB.

Omeem:
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24.

Ha pucyske npuBefeHO cXeMaTHYeCKOe M300parkeHHe COJIHeYHO#l cucteMsbl. ILnaHeThl HA 3TOM
pucyHKe obo3HaueHnl mudpamu. BriGepuTe M3 NPHBEAEHHBIX HUXKE YTBEeDKIeHHMH 0d6a Bep-
HBIX, U YKa)KHTe UX HOMepa.

1) IInanera 5 cOCTOUT, B OCHOBHOM, U3 TBEDPABIX BEIIECTB.
2) Temuneparypa Ha miaHere 4 Kojebuerca ot -70°C go 0°C.
3) Ilnanera 2 He UMeeT CIIyTHHUKOB. :

4) IlnorHOoCTh miaHeThl 7 OJU3KA K IJIOTHOCTH 3€MJIH

5) IInamera 6 He MMeeT aTMochepHl.

Omeem:

Yactb 2

HecuTe B BJIAHK OTBETOB N2 1 cnpaBa 0T HOMepa COOTBETCTBYIOLLEro 3aaaHvns, Ha4nmHas ¢ NepBoi kneTouku. Kaxabiv
CUMBON NULLKMTE B OTAENbHOW KNEeTOYKE B COOTBETCTBMU C NpuBeAeHHbIMU B 6naHke obpasuamu. EguHnubl namepeHns
HUINYECKUX BEIMYUH NMUCATb HE HYXHO. :

OTBETOM K 3a4aHnsaM 25-27 aBnsieTcs Yncno. 3anMumnte 3TO YUCANO B None oTBeTa B TekcTe paboTsl, a 3aTeM nepe-

25.

26.

27.

CHapsaa Maccoit 2 Kr, Jeramuil co ckopoctbio 100 M/c, pa3priBaeTca Ha ABa ocKojka. OpuH
M3 OCKOJIKOB JIETHUT noj yrioM 90° K mepBOHAYAJBHOMY HAIPaBJIEHUIO, & BTOPOil — IOJ yIJIOM
60°. KakoBa Macca BTOPOTO OCKOJIKa, €CJIH €ro CKopocTh paBHa 400 m/c?

Omeem: KI.

W neanbHBIH ra3d H30XOpPHO HArpeBaloOT TaK, YTO ero TeMmiepaTrypa uamensercs Ha AT = 240 K,
a naBjeHue yBeauwuuBaercs B 1,8 pasa. Macca rasa mocrogsHa. HaliauTe HauaJbHYIO TeMmIie-
patypy rasa no mkaje KeixbBuHa.

Omeem: K.

B samTpmxoBaHHOIl 06s1acTH Ha pPHCYHKe AeHCTBYeT OJHOPOAHOE
MATHHUTHOE [oJie, epHeHAUKYJJIAPHOe IJIOCKOCTH PHUCYHKA, C HHAYK-
muen B = 0,1 Tn. KpagpaTHy0 IpPOBOJIOUHYH paMKYy, COIPOTHBJIe-
Hue Koropo# 10 Om m anuna cropoml 10 cM, mepeMemalT B 3TOM | |
1oJie B JIOCKOCTH PHCYHKAa IIOCTYMATEeJIbHO DABHOMEPHO C HEKOTOPOM
ckopocTeio v. Ilpy nmonasaHuM paMKKM B MarHuTHOe IOJIe B IIOJIOMKe-
HUHM 1 B Heill BO3HMKaeT MHAYKIMOHHEINA TOK, paBHBIN 1 MA. KakoBa
CKOpPOCTh ABHXKEHHUSA PaAMKH?

Omeem: M/C.

He 3abyasTe nepeHecTy Bce OTBETLI B 6n1aHK 0TBETOB N2 1 B COOTBETCTBUMN C MHCTPYKUMENH NO BLINOAHEHWIO PaboThi.
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(28, 29 u 1.4.), a 3aTeM peLLeHUe COOTBETCTBYIOWEN 3aaaun. OTBETbI 3anMcbiBaiTe 4eTKo M pasbopymeo.

Ana 3anucu oteeToB Ha 3aaaHus (28-32) ncnonbayite BJIJAHK OTBETOB N2 2. 3anuwwute cHavana HoMmep 3aAaHus

28.

B cxeme Ha DHCYHKE CONPOTHBJIEHHE PE3HCTOPA M IOJHOE COIPOTHBJIEHHE DeocTaTa paBHH R,
IJIC 6arapeiiku paBHA ¢, ee BHyTpPeHHee conpoTuBieHne HUUTOKHO (r = 0). Kak Begyt cebsa (yse-
JIMYUBAIOTCS, YMEHbIIIAIOTCH, OCTAIOTCHA ITOCTOSHHBIMM) ITOKAa3aHUA HAEAJILHOINO BOJILTMETPa NIPU
IlepeMeIeHnH ABIKKA PeoCTaTa M3 KpailHero BepxXHero B KpaiiHee HmKHee mososkeHue? OTBer
MIOACHHUTE, YKa3aB, Kakue (pU3M4ecKue 3aKOHOMEDPHOCTH BbI MCIIOJIb30BAIH AJIS O0BACHEHUS.

6, r=0 R R

pbiXx HEOOX0AUMO N AOCTATOMHO OJIA PeLEeHUN 3a4aqm, a TakkKe MaremaTnyeckne npeodbpas3oBaHnsi, Pac4eThl C YUCNEH-
HbIM OTBETOM M NPY HEOBXOANMOCTN PUCYHOK, MOSICHSIOLLMIA peLIeHme.

lMonHoe npasunbHOE pelleHne Kaxkaon m3 3aaay 29-32 A0MXKHO BKIKOYATb 3aKOHb!I M GOPMYJbl, MPUMEHEHNE KOTO-

29.

30.

31.

Topka ¢ AByMA BepHOIMHAMHM, BBICOTHI KOTODHIX A M 3k, IOKOUTCA HA IVIafKOH TOPHM30HTAIBHOM
[IOBEPXHOCTHU cToJia (CM. pucyHOK ). Ha npaBoii BepivHE TOPKHM HaXOAWUTCA Imaiiba, mMacca Ko-
TOopoil B 12 pas mMeHbIlle Macchl ropku. OT He3HAUYNUTEJIHLHOI'O TOJYKA maiifa M ropKa IpHXOAAT
B ABHU)KEHHE, MpUYeM maiiba ABMIKETCS BJIEBO, HE OTPHLIBASACH OT IJIAJAKOM IIOBEPXHOCTH I'OPKH,
a MoCTynaTeJIbHO JBHMXKYIAsiCA FOPKA He OTphIBaeTcA OT cTojia. HalauTe CKOPOCTHL M'ODKH U B
TOT MOMEHT, KOra Inaiiba oOKakeTcs Ha JIeBOH BEpIINHE M'OPKH.

B kanopumerpe Haxoguwica m; = 1 Kr agpga. Kakoit Gbl1a TemmepaTtypa Jbjga t;, €CJIH IIOCJE
nobaBiieHUA B KaJIoOpuMeTp ms = 15 r Boxel, umewmieil Temmneparypy t, = 20 °C, B kajzopu-
MeTpe YCTaHOBHJIOCH TeIioBoe paBHOBecue mpu f = —2 °C? TenmooOmeHOM ¢ OKpysKalolieit
Cpezoil U TEIIOEMKOCTHIO KaJIOPUMETPa MpeHeOpeyb.

Ha pucyrske 1 uzobpaskeHa 3aBHCHMOCTb CHJILI TOKa 4epes CBeTOAMOA D OT NPHIOKEeHHOTo K
HeMy HalpAKeHUsl, a Ha DUCYHKe 2 — cXeMa ero BKJIWYeHHA. Hampskenme Ha cBeTomuoje
NpaKTHYECKHM He 3aBHCHUT OT CHJIEI TOKA Yepe3 Hero B mHTepBase 3HaueHuil 0,05 A <71<0,2 A.
JTOT CBETOJMOJ COeAMHEH IOCJEeJOBATEIbHO C PE3HUCTOPOM R M NOAKJIIOYEH K HMCTOYHHKY C
9IIC &, = 6 B. Ilpu sToM cuna Toka B nenu paBaa 0,1 A. KaxkoBa cuia TOKa, TeKyITero depes
CBETOAMO/N, IPH 3aMeHe MCTOYHHMKaA Ha apyroi ¢ IIC & ; = 4,5 B? BHyTpeHHUM compoTuBJe-
HHUEM UCTOYHHUKOB ITpeHebpeusb.

I,A

0,20 + D

0,15 + <

0,10 -+ | R

0,05 & /|
I /- Ié’

Puec. 1 Puec. 2



32. Ha pucyske m300pakeHbl dHepreTHYecKNe YPOBHH aToOMa M YKa3aHbl JJIMHBLI BOJH (POTOHOB, M3-
JIy4aeMbIX ¥ TOIJIOHIAaeMBbIX IIPY IepPexoAax C OLHOrO YPOBHA Ha APYroi. OKCIEePUMEHTAIBLHO YC-
TAHOBJIEHO, YTO MHHMMAJIbHAS JJIMHA BOJHEI IJIs1 (DOTOHOB, M3JIyYaeMBbIX IPH IEPeX0Jax MeKIy
3THMH YPOBHAMH, paBHa A,= 200 am. Kakosa Bequumna A,,, eciu Ay, = 500 BM, A, ;= 250 aM?

X E,
;\'24

E,
A xazi ’
E,
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1.

PELLULEHUE BAPUAHTA 4

YacTtb 1

Ha pucyHxe npuseiéH rpa¢uK 3aBHCHMOCTH MPOEKOUM CKOPOCTH Teja U, OT BpeMeHH. Uemy
paBHA MPOEKIUA YCKOPeHUsA 3TOrO Tejia d, B MHTepBase BpemeH: oT 10 g0 15 c?
Uy, M/C

15 77
10

-10
-15 3

Pewenue:
IIpoekuuio yCKOpeHHs Tejia Ha BBIJEJIEHHYI0O OCh MOKHO HAWTH KaK OTHOIIEeHNE PasHOCTU
OpOEKIIHiT CKOPOCTEH Tesla Ha 3Ty OCh B KOHIlE M HayaJjle 3aJlaHHOI'0 IIPOMEXYTKa BPEMEHH K
OJIUTEJLHOCTH IPOMEKYTKA: @, = m—_f()_l)—l =5 M/Cz.

Omeem: 5 m/c>.

¥ noBepxHOCTH 3eMJIM Ha KOCMOHaBTa JeiicTByeT rpaBuranuoHHaa cuia 900 H. Kakas rpa-
BUTAIMOHHAA CHJIA AeHCTBYeT CO CTOPOHBLI 3eMJIHM HA TOrO K€ KOCMOHABTA B KOCMHUYECKOM KO-
pabisie, KOTODHIiI ABHXKETCSA IO KPyroBoil opOuTe HA PACCTOAHUM ABYX PaAUyCcOB 3eMJH OT
3eMHOH IMOBEepPXHOCTH?

Pewernue:
CorslacHO 3aKOHY BCEMHUDHOIO TATOTEHHA, CHJIA C KOTOpPOM 3eMJs AeicTByeT Ha KOCMOHAaBTA,

M
paBaa F = G—Zm-, rme M — macca 3emnau, m — Macca KOCMOHaBTa, G — rpaBUTaIlMOHHASA
r

[IOCTOAHHAA, I' — PaACCTOAHHE OT IIeHTpa 3eMIn IO KOCMOHAaBTaAa. TOI‘A& Y DTOBEPXHOCTH 3Ta CH-

M
;n ’ a Ha pacCTOAHNH ABYX pagnycos oT IIOBEPXHOCTH.

ga pasHa F =G

I4'2=G(3%’1)7=%=100H.

Omeem: 100 H.

OpurakoBbie mapbl Maccoil (0,4 Kr Ka)KAbIlil ABHXKYTCS CO CKOPOCTAMHM, NOKA3aHHBIMM HA DH-
CYHKe, M IIPM CTOJKHOBEHHUHU caumalorcsa. UeMy OyZeT paBeH CyMMapHBIM MMITYJILC IIapOB IIO-

cJie CTOJKHOBEHHs, eClIuv, =4 M/c, v, = \/Evl?
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Pewenue:
dIpu cTONIKHOBEHMM MIAPOB BHIMOJHAETCA 3aKOH COXpPaHEeHHMA MMOyJabca: mu, + mv, = P, TAe

P — MMIyJbC IAPOB IOCJe CTOJKHOBeHHUs. CnpoenupyeM 3TO BEeKTOPHOEe PaBEHCTBO Ha Bep-
THKAJbHYIO U TOPU3OHTAJNBHYIO OCh:
muv, —muv, cos45’ = p, ; mv,sin43’ =p, .

V4uTHIBas CBA3h MEXKAY U1 H Vg, MOJYYHM, UTO p, = 0,

Torma p = p, = mv, g =mv, =1,6 xr - m/c.
Omeem: 1,6 kr - m/c.

B mmmpokyio U-o6pasHyio TpyOKYy, PACHOJIOKEHHYI0 BePTHKAJIBLHO, HAJUTHI }KUJKOCTH IJIOTHO-
CTBIO P; U Pg (cM. pucyHok). Huakoctu He cmemmuBalorcsa. Ha pucyrske b = 15 cm, h = 30 cwm,

Prg
P2

H = 35 cm. Yemy paBHO OTHOLIEHHE IJIOTHOCTEH

Pewenue:
Ha ogHOM ypOBHE B COOOIIAIONIMXCA COCYZax AaBjeHMe ogmHakoBo. Ha paccrosrum b ot mosaa
JaBJieHWEe B JIEBOM KOJIEHE CO3JA€T TOJBKO KUIKOCTH IJIOTHOCTBIO pP;, & B IIPABOM — JKHJ-

KOCTh ILJIOTHOCTBIO Pz (Tak Kak o0a KoOJIeHa OTKDBIThIe, aTMoc(epHOe AaBJeHHe MOXXHO He
VYHUTHIBATH).
P h-b 15
Torpa: p,g(H -b) = p,g(h —b). Ilonyyaem =+ = ——==-—"=0,75.
P ( ) P2 ( ) WAt o) H-b 20

Omeem: 0,75.

YeTripe Tesa onuHaKOBOM Macchl 100 r aBuranuchk Baoab ocu Ox. B Tabnunme mpencrasiieHa
3aBUCHMOCTh MX KOOPDAMHAT OT BPEMEHH.

t,c 0 1 2 3 4 5
X1, M 0 4 8 18 32 50
X3, M 2 2 2 2 2 2
X3, M 0 2 4 6 8 10
X4, M 0 2 0 -2 0 2

BriGepuTe M3 IpeOKEeHHBIX YTBEP)KAeHUIl 06a, KOTOPble BEPHO OTPAXKAIOT Pe3yJbTaThl 3TOr0
OIIBITA.

1) IlepBoe TenO ABUraJOCh PABHOMEPHO.

2) CymmMma cmi, eHCTBYIOIIMX Ha BTOPOE TeJO paBHA HYJIO.

3) CxopocTh TpeTbero TeJja paBHa 2 M/cC.

4) Tlepuon xosebaHMII YeTBepTOro Teja paseH 2 c.

5) B MOMeHT BpeMeHH 3 ¢ KMHeTHYecKas 9Heprus TpeTwero reja Gbina pasna 0,4 [Ix.
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Pewenue:
IIpu paBHOMEpDHOM ABM)KEHHUHM 3a JIOObIe paBHBIE IIPOMEXKYTKH BPEMEHHM HIepeMellleHHe Teja
OOUBAKOBOE, YTO HE BBINOJHAETCA JJIsT IepBOro Tejila — OTBEeT 1 HeBepeH.
Bropoe Teso mOKOUTCA, 3HAUHNT, CYMMa AeMCTBYIOIMX HA HEro CHJ paBHA HYJIO (COrjacHoO 2-
My 3akoHy HpIoTOHA) — 3TO yTBep:KIeHHE BepHOe.

x(1)-x(0)

Tesno 3 gBMKeTCA paBHOMEPHO, H €ro CKOPOCTh paBHA U = 1°0 =2M/Cc — BepHBIH OT-
mv? . 0,1-4
BeT. KMHeTHYeCcKasA sHEPTUA ITOrO Teja IIOCTOSHHA M paBHa E = 5 = . =0,2]1:xx — oT-

BeT 5 HeBepeH.

Teno 4 pedCTBHUTENBLHO KOJeDJEeTCA, HO ABHUIKEHHE IIOJHOCTBIO IOBTOPsSETCA depe3d 4 ¢, T.e.
T=4c. '

Omeem: 23 (unu 32).

[ITapuk, GpOIIEHHBIN OT MOBEPXHOCTH 3€MJIHM BEPTUKAJBHO BBEPX C HAYAJbHOM CKOPOCTHLIO Up,
OOAHAJCA Ha BeIcOTy H, a 3areMm ynaa o6paTHO Ha 3eMuio. UTo mpoM3oHgeT ¢ yCKOpeHHeM
IIApHKA X ero MaKCHMAJbHOH NOTEHIMAIbHOH SHeprueil OTHOCHTEILHO 3eMHOM MOBEPXHOCTH,
ec/¥ YMEHBLIIUTh HAYaJbHYIO CKOpPOCTh miapuka B 2 pasda? CompoTuBJIeHHEM BO3Ayxa ImpeHeO-
pedsb.

JIna Ka)kJoil BeJIMUMHEBI OIIPEAEeJINTE COOTBETCTBYIOMIMI XapaKTep U3MEHEeHHUd:

1) yBeamuutcs

2) yMeHbIINTCH

3) He M3MeHHTCA

SanumuTte B Tabanny BeIGpaHHBIe nubpH A KaxA0N ¢usnueckoil BeauduHbl. [Iudper B oT-
BeTe MOT'YT HOBTOPATHCA. ‘

Yckopenue niapuka MaxkcumajbHas IOTEeHIUAJbHAA SHEPrua
OTHOCHTEJIbHO 3¢MHOH IMOBEPXHOCTH

Pewenue:
JBH>KeHNe IIapUKa B 3TOM OIBLITE SABJIAETCA CBOOOJHBIM IIaJeHUEeM M OPOUCXOAUT C YCKOPEHH-
eM g, KOTOpoe HOCTOSHHO BOGJIM3M MOBEPXHOCTHU 3€MJM M OT CKODOCTH Tejia He 3aBucuTt. Ilpu

YMeHbIIIeHUH HAYaJbLHON CKOPOCTH IIapHUK NOAHHUMETCHA Ha BhIcOTy H,; < H. Tak kKak moreH-

OHAJbHAS 3HEPTrHA IIapUKa OMpPeJeJideTCsa ero BEICOTON 7 OTHOCHUTEJBHO 3€MHON IOBEPXHOCTH
¥ paBHa mgh, ToO OHa YMEHBIIIUTCA.
Omsgem: 32.

I'pys, mpuBA3aHHBIA K HUTH, OTKJIOHHJIMA OT IOJIOXKEHHS PABHOBECHS M OTIYCTHUJIM U3 COCTOA-
Hua nokos (cM. pucyHok). Ha rpadmkax A m B noxasaHo M3MeHeHHE (PU3NMIECKHX BEJIHYUH,
XapaKTepHu3yIOImNX ABH)KEHHe I'Dy3a IIoCJe 3TOro. YCTAHOBUTE COOTBETCTBHE MEXAY rpadu-
KaMHd U (QU3NYECKMMH BeJIWYMHAMM, 3aBHCHMOCTH KOTODBIX OT BPE€MEHH 3TH IDaUKH MOTYT
MpeCTABIATh. ’
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K xaxzoil mo3umumuu mepBoro cronbima moaOepuTe COOTBETCTBYIOMIYI0 MHO3HIMI0 M3 BTOPOro
cTosabla ¥ 3anMIIUTe B TabauIy BhIGpaHHBIe LUGPHI IOJ COOTBETCTBYIOIIMMH OyKBaMH.

IT'PAGHUKHA PU3NYECKMNE BEJIMYHNHbI

A) 1) kuHeTHUYecKas sHepruda E,

A
A T 2) KoopauHaTa X
3) mpoeKnus UMIYJbCA P,

0 v t 4) npoeKuuA YCKOPEHUS d,

B) 4
N
O\ Tt
Pewenue:

JIBuikeHHe Ipy3a SABJIAETCS FapMOHHMYECKHUM KoJsieGaHHeM, IPU KOTOPOM ero KOOpAWHATA, IPO-
eKI[MA CKOPOCTH M YCKOPEHHUS Ha OCh X MEHSIOTCA MO 3aKoHaM sin miau cos. CorsiacHO pucCyH-
Ky, T€JIO JBHIKETCA U3 IOJIO}KEHUHA, B KOTOPOM €ro KOOpAMHAaTa MUHHMMAaJjibHa, 3HAYUT, 3aKOH
IBUYKEHUA UMeeT BHU:

x(t)=-Acos(wt),

rge A — aMILIUTyJAa KoJjiebaHHMi, 0 — IMKJIUYecKas dacToTa. Oba mpejcTaBieHHBIX Ipaduka
HE COOTBETCTBYIOT 3TOMY 3aKOHY.

IIpoeKni0 CKOPOCTH U YCKOPEHHUA HA OCh X MOXKHO HAHWTH CJIeAyIOIUM oOpasoM:

v, (t) = ¥'(t) = Awsin(ot)

a,(t)="v,(t) = Ao’ cos(wt).

TakuM obpaszom, rpaduK A COOTBETCTBYET 3aBHCHMOCTH OT BPEMEHHU IIPOEKIUN CKOPOCTU MM
MMIIYJbCA P, = MUy, & TPa®GUK B — TIpoeKnuu yCKOpeHud a,.

Omesem: 34.

061éM 1 Moap BOAOpPOAA B cOCyAe HpH TeMmmepaTrype T u gaBjeHUHM p paBeH 3 J. HeMy paBeH
00béM 3 MOJIBL BOZOPOAA IIPH TOM Ke naBjeHHMHM H Temneparype 27? (Bomopox cuuraths uae-
aJILHBIM T'a30M.)

Pewenue:

SanuinieM ypasaenue MeHaeneeBa—Kiameiiposa ayia 1 MoJsibs BOJOpojAa U AJs 3 MOJIb BOAOPOJA:
pV =RT; pV, = 3R 2T.

Ilogesus ypaBHEHHs APYT HA Apyra, moaydum V; = 6V = 18 .

Omeem: 18 a.

Kycox Meranna ¢ yaeawsHoil Temnoémxoctsio 450 Ik / (xr - K) mHarpeau ot 20 °C go 60 °C,
3aTpaTHB KOJMYECTBO TEIUIOTHI, paBHOoe 36 xk][»x. YeMy paBHa Macca 3TOro Kycka merajuna?

Pewenue:
KosnuecTBO TemaoThl, HeoOGXoAUMoOe AJIA HarpeBaHHUA BeIeCTBa Maccoil m, paBHO @ = cmAt,

rje ¢ — yleJbHas TeNJIOEMKOCTH BellleCcTBa, Af — HM3MeHeHHe ero temnepatrypsl. Iloxyuum:

Q@ _ 36000
cAt  450-40
Omsem: 2 Kr.

=2 Kr.

m =
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10.

11.

12.

Tasz B mUIMHApEe pacmiupuicsa, cosepmus pabory 150 k. BHyTpeHHAd dHeprus rasa npu
sroM yMenbmuaach Ha 30 [»x. Kaxkoe KoJnM4ecTBO TENMJOTHI rad MOJYYHJ OT OKPYXKalOMIUX
Ten?

e

Pewenue:
CorsacHO 1-My 3akoHy TepMomuHaMuku @ = AU + A, rae Q — KOJIMYECTBO TENJIOThI, IOJIY-
yeHHOe rasoM, AU — H3MeHeHHe BHYTpPeHHell sHepruu rasa, A — ero pabora. Iloacrasnsas

4YHCJIOBEIE JaHHBIE, moaydyuM @ = —30 + 150 = 120 x.
Omeem: 120 Mx.

B XK6CTKOM 3aKpBITOM COCyJe HAXOAWUTCA BIAKHBIM B0o3gyx npu Ttemmneparype 16 °C. ILior-
HOCTHh BOJAHBIX NapoB B cocyae paBHa 1,155 - 1072 KI‘/M3. Bosayx B cocyae HarpeBalwoT A0
25 °C. Tloap3ysach Tabauieil 3aBUCHUMOCTH IIJIOTHOCTHM HACHIIIIEHHEBIX IAapOB BOALI OT TeMII€pa-
TYpPhI, BbIOepuTe d6a BepHBIX YTBEDPKAEHUA O pe3yjbTaTax 3TOro OmIbITa.

t °C 16 17 18 19 20 21 22 23 24 25
Pex, 1072 kr/M3| 1,86 | 1,45 | 1,54 | 1,63 | 1,73 | 1,83 | 1,94 | 2,06 | 2,18 | 2,30

1) IIpu Temneparype 16 °C Ha cTeHKax cocyja eCTh KalleJbKH POCHI.

2) OTHOcuTenbHAsA BJIAYKHOCTHL Bo3ayxa B cocyae npu 18 °C pasna 75%.

3) Ilpu yBesuueHUH TeMIepaTyphl OTHOCHTEJIbHAS BJIAYKHOCTH BO3JyXa B COCYyJie YMEHbIIAeTC .

4) IlaBieHHE B COCYAE OCTAETCA HOCTOSHHBIM.

5) IInoTHOCTH BOASIHOTO IIapa B COCyAe OPH HATPEBAHUHU yBEJHUHBaETCAH.

Pewernue:

Kamiu pochl MOryT GbITh Ha CTEHKAX COCYJa, TOJBbKO €CJy Iap HAaCBHIIIeHHBIM, TaK KaK MpH

temnepatrype 16 °C nJIOTHOCTbL mapa MeHbIIle IIOTHOCTH HACHIIIEHHOI'O Ilapa IPH 3TOH TeMIle-

paType, 3HA4YUT, Iap He HACBIMIEHHKIN U POCHI HET.

Ilo ompeneseHUI0 OTHOCUTEIBHOM BJIAXKHOCTH ¢ = P .100% = 1155 -100% = 75% — otBeTt 2
Pun L

BEPHBI.

IIpu yBeJMYEeHUH TeMIOEPATYphl IJIOTHOCTH IApOB B cocyfe He uU3MeHAeTcsa (m U V mOCTOSH-

HBI), 4 IUIOTHOCTh HACHIINEHHBIX IIaPOB YBEJIUYMBAETCA — OTHOCHUTEJLHAA BJAXKHOCTh YMEHb-

IIaeTcA, OTBET 3 BEPHLIii.

IIpu yBenryeHMH TeMIEPaTyphl B COCyZe HEM3MEHHOro obbeMa AaBlieHHEe yBEeJIHMYMBAETCH —

OTBET HEBEPEH.

Omegem: 23 (nam 32).

B xoxe aguabaTHOro mpoiecca BHYTPeHHAS 3HePrus 1 MOJIb pa3peKeHHOI'o Irejius yBeJIW4YHBa-
eTca. Kak u3MeHATCA IpH 3TOM TeMIlepaTypa reJiid U ero AaBjieHue?

JIns KaXIoi BeJUYUHBI OIpeeSINTe COOTBETCTBYIOIMI XapaKTep U3MeHeHHUs:

1) yBeanuurcsa

2) yMeHBINUTCA

3) He U3MeHUTCH

3anumuTe B Tabauny BhIOpaEHbIEe NUGPH AJNA Kakaoid ¢usuueckoil Benmnunssl. [{udpsr B oT-
BeTe MOTYT MOBTOPATHCAH.

Temneparypa reamns HaBienue reamnsa

Pewerue:

151 OJHOTO MOJIb UAEAJILHOTO OJHOATOMHOI'O ra3a BHYTPeHHAs dHeprus paBHa U = %RT , TO

€CTb IIp1 yBEJIHNYEHHUH BHYTpeHHeﬁ 9HEPruM Temiieparypa rasa yBeJIM4YNBacTCs.
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13.

14.

15.

16.

IIpu agumabaTHOM npolecce ra3 He oOMeHUBaeTCA TEIIOM C OKpysKamwieil cpexoii. Toraa co-
riaacHO 1-my 3akoHy TepmoauHamMuku 0 = AU + A, rae AU — uaMeHeHMe BHYTpPEHHEH 3HEPTrUH
raza, A — ero pa6ora. AU >0, 3naunt, A < 0 u 00'b€éM rasa ymeHbIIIAeTCA, 4 JaBJeHUE yBe-
JNYUBaeTCd.
Omeem: 11.

OJIEKTPOH e BJIETAET B 3a30p MEKAY MOJIOCAMHM 3JIeKTPOMArHuTa CO CKOPOCTLIO U, HAaIIpPaBJIeH-
HOM K HaOJI0JaTeni0 NepIeHAHKYIAAPHO ILTOCKOCTH DHCYHKa (CM. DHUCYHOK, I'le KPYXXKOK C
TOYKOIl IIOKasblBaeT HaIpaBjeHHe IBHXKeHHMA dJIeKTpoHa). Kaxk HampaBieHa (énpaeo, éneso,
é6epx, 6Hu3, Kk Habrwdamenio, om nabrwdamens) neficTByomaad Ha Hero cuia Jlopenmna F ?
OTBeT 3anHIIATE CJIOBOM (CJIOBAMH).

Pewernue:

Hcrnons3ysa IpaBUIO JIeBOIl PYKHM M YUMTHIBafA, YTO 3apAk 3JeKTPOHA OTPHIATEJbHBIH, IOJY-
YHUM HanpasjieHHe cuinl JlopeHIIa — BBepX.

Omeem: BBepX.

Baps)xeHHas OBLIMHKA MACCOH m ¢ 3apAfOM ¢ ABIDKeTCA ¢ yckopeEnHeM a = 20 m/c® B ogHO-
POJHOM 3JE€KTPUYECKOM II0JIe HalpsaKEeHHOCcThI0 E. KakoBo yckopeHMe IBLIMHKK Maccoit 2m ¢
3apAgoM 3¢ B ToM ke mmosie? (Cuyioli TsiskecTH, AeMCTBYIOIENl HA NBIJINHKY, IIPeHEeOpeUh.)

Pewenue:
Ha nulIMHKY B 3JIeKTPpHYECKOM noJje aeicTByer cuia F = gE. Haiinem e€ yckopeHmne, MCIOJIb-
. E . 3qE
3ysa 2-i 3axoH Hriorona a = 9= Jna BTOPOH NBIINMHKU 4, = ZL = %a =30m/c’.
m m

Omeem: 30 m/c>.

43 w
NHIYKTHBHOCTL OJHOTO BHTKA IIPOBOJIOKHM paBHa 4 * 10 ° I'n. Ilpu Kako# cuie TOKa MarHuT-
HBIA MOTOK 4Yepe3 IONlepeYHoe ceueHue KATYIIKH, CAeJaHHOH U3 5 BUTKOB, paBeH 20 mB6?

Pewenue:

MaruuTHbIH DOTOK 4yepe3 1 BUTOK paBeH @ = LI, uepe3 kaTymkKy u3 N ButkoB ®, = NLI .
(6] .1073

Torma I = —2 = 20 10*3 =
NL 5-4-10

Omeem: 1 A.

K akxkyMyJasATOpYy NOAKJIIOYHJIN peoctaT. Ha pucyHKe MOKa-

3aH rpaduK HM3MeHEeHUS CUJB TOKAa B pPeocTaTe B 3aBHUCUMO-

CTH OT ero COIPOTUBJIeHUsi. Bribepure U3 MpeAOXKeHHBIX YT-

Bep)KIEeHUIl 06a, KOTOpPble BEPHO OTPAXKAIOT pPe3yJbTaThl

3TOrO OMBITA.

1) BuyTpeHHee COIPOTHUBJIEHHE aKKyMyJasTopa paBuHo 0,5 Om.

2) 9IC akxymynasaTopa paBHa 12 B.

3) MoisHocTh, BhIAENAEMAad B peocTaTe, yBeJIUYMBaeTCsd IIPHU
yBeJUYeHWHU ero conpotusyseHus ot 1 Om g0 2 Om.

4) HarmpsyxeHHe Ha peocTaTe IIpu cujie Toka 2 A pasHO 5 B.

5) HampsakeHue Ha HMCTOYHMKE He 3aBHCHUT OT CHJbBI TOKa
yepes peocTar.
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17.

18.

Pewenue:

ITo sakomy Oma nuA moJsiHO menu I = Ri e rae 6 — IIIC mcrounuka, R — conpoTHBJIEHHE
BHeIIHell memyu (peocraTa), I — BHYTPEHHee CONPOTHUBJIEHME HUCTOYHHMKA. 3AIlMIIEeM 3TOT 3aKOH
IUIsL ABYX BHAYEHMIl CHMJIBI ToKa 4 A m 2 A (CONpOTUBJIEHMs peocTaTa ImpH 3ToM paBHEl 1 Om u
2,50M):4-1+4r=¢; 22,5 + 2r = §. s atux ypasHeHwuil noxysaem r = 0,5 Om, £ = 6 B.
Orser 1 BepeH, 2 — HeBepeH.

Hanpsi:xeHne Ha peocrarte paBao U = IR, npu cuie Toka 2 A U = 5 B. OTBer 4 — BepHBIH.
MOIHEOCTD, BhIAeJseMas B peocrare, paBHa I°R ¥ yMeHbIIAeTCA NPH YBEJWYEHUH €ro COIpO-
tuBjJeHuA oT 1 Om g0 2 Om. HanpsiokeEne Ha MCTOYHHKe PAaBHO HANPAXKEHHUIO Ha peocrare M
3aBHCHT OT ero CONPOTHBJICHHUS.

Omeem: 14 (uau 41).

IIpeagmer, pacmoyOKeHHEIH Ha JBOWHOM (POKYCHOM PACCTOSHHMM OT TOHKOM coOHpaloled JHWH-
3pl, MEPEJBUTAIOT K TPOHHOMY (oKycy (cMm. pucyHOK). Kak M3MeHATCA IpPHU 3TOM PaCCTOAHHE
OT JIMHS3LI 0 U300pasKeHHUA NpeaMeTa U pasMep M306pakeHUs?

A A
->
<

F_2F 3F
u l I —
3F 2F F

Jns Ka)kIoil BeJIMYUHBI ONpPeAeINTe COOTBETCTBYIOIMUI XapaKTep H3MEeHEeHHA:

1) yBemuuurcs

2) yMeHBIITHTCA

3) He M3MEHUTCHA

3anumuTre B TabauIly BHIOpaHHEIE MUGPH A0 KaJoil ¢pusudeckoit BesnuuHnl. H{udpsr B oT-
BeTe MOTYT MOBTOPATHCA.

Paccrosane oT JUH3EBI

Pasmep usobpakenus
0 U300paKkeHus

Pewenue:

3anuinem ¢GopMyJy JHH3BI: —;;: l+3 , F — QokycHoe paccTosHMe JIMH3BI, & — PaCCTOAHUE
a

OT IpeaMeTa 0 JUH3bI, b — pacCTOAHHE OT JUH3LI A0 u300pakeHUsa. 3anucas e€ ausa a, = 2F

u a; = 3F, nonyuum b, = 2F, b, = 1,5 F. PaccTossHue OT JHH3BI OO0 U300pa’keHUA yMEHBIIH-

sochk. PasMep m3obpakeHHA OTHOCHUTCA K pasMepy IpeAMeTa Tak ke, Kak b/a. 3Hauur, pas-

Mep H300paKeHHs TaKyKe YMEHBITHJICH.

Omeem: 22.

Y4YacTOK menu IOCTOSAHHOTO TOKAa COJEPYKUT PE3UCTOP. ¥ CTAHOBHUTE COOTBETCTBHE MEKAY (op-
MYyJIaMH NIJisd BBIUHMCJIEHHUA CIJH3H‘IGCKHX B€JINYHH M HA3BAHHAMH I3THX BEJIHYUH.

B dopmynax ucmosb3oBaHBEI obo3HaueHMsa: I — cuiia TOKa Ha ydacTke nenm; U — HampssKe-
HUe Ha y4YacTKe Lenu, ¢ — BpeMs HPOTEeKaHHUA TOKA.

K kaxgoili mosumum NOepBOro CToJiOa moaGepHTe COOTBETCTBYIOINYI0O MO3UIIHI0O M3 BTOPOTO
croybna M 3anumuTe B Tabauny BeIOpaHHBIE IUAPHI OOA COOTBETCTBYIomuMH GykBamu. Co-
IIPOTHUBJIEHHEM KOHTYpa IpeHebpeds.
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19.

20.

21.

POPMYVYJIBI PU3SNYECKHUE BEJIMYUNHEBI

A) IU 1) 3apan, OpPOTeKIIN Yepe3 pPe3nucTop

B) It 2) Hanps)xeHHe HA pPe3HCTOpe
3) MOIIIHOCTDH TOKAa, BBHIZAEJAIONIAACA HA PEe3UCTOpe
4) cuyia TOKA Yepe3 Pe3uCTOpP -

Pewenue:

CorsacHO ompejieJIeHUIO CHJIbI TOKa, 3apfAl, NPOTEKIUHH Yepe3 PE3HCTOP 3a BpeMs f, paBeH
q = It, cornacHO 3akoHy OmMa AN y4YacTKa OeNd, HaOps)KeHWe Ha 3TOM Y4YacTKe PAaBHO
U = IR, cornacHo 3akoHy J[loynsa—JleHIia, MOIHOCTh TOKAa, BBIAEIAIOIIAACA Ha Pe3HCTope,

2
paBHa I°R = % = IU . Bepusle otBeTsl 3 1 1.

Omeem: 31.

fnpo mMarema ;Mg 3axBaTHJIO 3;eKTpoH. OIpejieuTe UMCIO IPOTOHOB M HEHTPOHOB B 3TOM
sAape, o6pa3oBaBUIEMCS B Pe3yJbTaTe TAKOH PEaKIuM.

Yucso NpOTOHOB Yucyo HeHTPOHOB
11 13

Pewenue:
3anuiieM ONMCAHHYIO B YCJIOBHH SA/IEDHYIO DEaKIMIO, UCMOJIb3ys 3aKOHBI COXDAHEHUS MACCO-
BOTO M 3apAZOBOrO 4mcia: Mg+ Je —» %X.

ITonyuuBmeecs aapo cogepXuT 11 nmporonoB u 24 — 11 = 13 HelTPOHOB.
Omeem: 1113.

Ha pucyHKe mpeacTaBjieH (parMeHT COEeKTpa H3Jy4YeHUs aTOMapHHIX ImapoB Boaopoza. Iludpst
Ha YHCJIOBOM OCHM — JAJIMHEI BOJIH B HAHOMeTpax. YeMy paBHa MHHHMAJIbHAA dHEPrua (POTOHOB
Ha JaHHOM ydacTKe cueKTpa? OTBeT OKPYIVINTH O LEJIOTO 3HAYEHHUS.

800 700 600 500 400

| 750 | 650 | 550 | 450 |

Pewenue:

IHeprusa ¢oToHOB paBHa E = hv = h% , Tme h — mocrosaHaa [lnaEkKa, ¢ — CKOpPOCTH CBeTa B

BaKyyMe, A — [JIMHA BOJIHBbI. JHeprud (GpoToHa MUHUMAJIBHA IJI MAaKCUMAJIbHOIN AJVHBI BOJI-
Hbl M3 paccMaTpuBaeMoro ydyactka — 660 am.

8
E=6,6-10%-310 __3.107 1.
660-10
Omeem: 3 - 107*° JIx.

B s7epHOM peaKTOpe ILeIOYKa sAepHbIX PeaKIUil HAUMHAETCA C 3aXBaTa AAPOM OLICTDOTO
HeiiTpona. Kak n3MeHATCA TIpM 3aXBaTe HeHTPOHA cjeAyiolque XapaKTEpPUCTHKHU Anpa: 3apsan
AAApa U YHUCJIO HYKJIOHOB B Axpe?

s KaXkaoH BeJIWYMHEI ONIPefesINTe COOTBETCTBYIOIIMM XapaKTep H3MEHEHHUA:

1) yBemunuuiach

2) yMeHBHIMJIACh

3) He M3MeHUJIACH
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22.

23.

3anuniuTe B TabnuIy BeIGpaHHbIE MUQPH ANA KaxA0il (pusuuecKoil BeaudyuHl. Lludps: B oT-
BETE€ MOTYT MOBTOPATHCS.

3apan aapa YucJsio HYKJIOHOB B Ajpe

Pewenue:
3amuIneM OIMMCAHHYIO B YCJIOBHMHM ANEPHYIO PEAKIIHIO, MCIOJb3ysA 3aKOHBI COXPaHEHHMA Macco-
BOTO M 3apANOBOTO uMcaa: 2X + on— 1Y . ITomyuuBmieeca AApo Y HMMeeT TAaKOH Ke 3apdn,

yTo M AApo X, 3HAYUT, KOJUYECTBO IPOTOHOB He M3MeHHJIOoCh. MaccoBoe YHCJIO YBEIHYUJIOChH,
KOJIMYEeCTBO HYKJIOHOB B fAIp€ YBEJIHYHJIOC.
Omeem: 31.

C moMoIbI0 aMIepMeTpa IPOBOAWINCH M3MEPEHMs CHJIBI TOKAa Ha ydacTKe nemu. Illkana am-
nepMetpa mporpaayupoBaHa B A. Ilorpemsocts n3MepeHUH CHJIBl TOKa PaBHA MOJIOBHHE IEHBI
JeJIeHusl HIKaJbl aMIepMeTpa.

Sanumure B OTBET BEJIMYHUHY CHJIBI TOKA B LIENM C YYETOM IOTPEITHOCTH M3MEepeHUH.

Pewenue:
Ilena nenenus amoepMmerpa pasHa 0,2 A. Ero nokasarus pasusl (1,4 + 0,1) A.
Omesem: 1,40,1.

HeobxoxumMo cobpaTh 9KCIHEPHMEHTAILHYIO YCTAHOBKY, C IIOMOIILI0 KOTODOH MOMKHO Ompeje-
JIUTh YCKOPEHHE TeJIa, COCKAJb3BIBAIOIIEr0 C HAKJOHHOW HJIOCKOCTH. [IJisi 3TOro IMKOJBHHUK
B3AJ OPYCOK M HaKJOHHYIO IJIOCKOCThb. Kakue ABa npegmera U3 NPUBEAEHHOIO HHMXKe IepedHA
o6opynoBaHUA HEOOXOJWMO JONOJHHUTENbHO HCIOJb30BATHL AJIA HPOBEJEHHS ITOTO IKCHEPH-
MeHTa?

1) auEamMoMeTp

2) mpy:xkuHa

3) cexyumomep

4) JIuHEHNKa

5) Bechl

B oTBeT 3anumuTe HOMepa BHIOPAHHBIX MPEAMETOB.

Pewenue:

CorsiacHO 3aKOHAM KMHEMATHKH [JIA OMmpefieiIeHHUs YCKOPEHUS Tejia, ABHUIKYINEroca U3 COCTOMA-
HUSA OOKOs, HaJO 3HATH PACCTOSHHWE, KOTOpPOe OHO IPOMLIO M BpeMs ABHIKEHHA aQ = 28 Hnsa

2
onpejieJIeHNA 3THX BeJHYHH HYXKHBI JHHelKa U CeKyHIAOMep.
Omeem: 34 (nau 43).
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24. PaccmoTpuTe TabiHMIy, COAEpPKAINyi0 HEKOTOphle XapaKTePHCTHKH ILiaHeT COJHEUHOH CHCTe-
Mbl. PazMepnl 1 mapamMeTphl OpOHUT JaHEI B CPaBHEHHH C IJIaHETOH Semusd.

Hma Huamerp | Macca | Op6uransuniii |Ilepuon obpamenns Ilepuon Bpamenns
. paanyc (a.e.) (3eMHBIX JIeT) (3eMHEBIX CYTOK)
Mepkypuit 0,38 0,06 0,39 0,24 58,6
Benepa 0,95 0,82 0,72 0,62 243
3emus 1 1 1 1 1
Mapc 0,53 0,11 1,5 1/9 1
IOnurep 11,2 318 5,2 11,9 0,41
CatypH 9,5 95,2 9,5 29,5 0,43
Ypan 4 14,6 19,2 84 0,72
Hentyn 3,9 17,2 30,1 165 0,67

Bribepure d6a yTBep:KAeHHUSA, KOTOPbIE COOTBETCTBYIOT XapaKTEePUCTHKAM ILJIaHEeT.

1) Cpennsas nsoTHOCTH BeHephl MeHbIIe cpefHel IMJIOTHOCTH 3eMJIH.

2) lenTpocTpeMurensHoe yckopenme IOmurepa npu ero BpameHum BOKpyr Coanna 6Gosbmre
IIEHTPOCTPEMUTEJBLHOTO yCKOpeHus Mapca.

3) IlepBas KocMmuueckasa ckopocTh Jiusd HenTyHa MeHbIle, ueM JJA YpaHAa.

4) Yckopenue cBOGOAHOTO majieHus Ha MepKypuu cocTasiaser npumepHol m/c?.

5) Cuina npuraxenus CarypHa k Couauny Gosasme, yem y FOourepa.

Pewenue:
_ M 3M
1) Cpegasia OJIOTHOCTH paBHA p = — 7 - OTHOmeHMe cpeaHMX HJIOTHOCTeH BeHepnl u
4nr
3eMJM paBHO Pe _ My /M, M M -0 823 13 ~ 0,956.
ps o/ 1 0 95°/ 1

CrnegoBaTejIbHO, MJIOTHOCTDH BeHepm MeHbIIe. ¥ TBepKJeHue BepHoe.
2) IleHTPOCTPEMUTENIPHOE YCKODPEHHE OIpeJesieTcAd H3 3aKOHA BCEMHUPHOTO TATOTEHHA:

MM
Ma, =G ch , Tme Mc — wmacca Coauma. OTHOIlleHHE IOEHTPOCTPEMHUTEJNHLHOI'O YCKOPEHHA

2
Gwo _ By _ 15" og3.
a, R, 52
Taxum obpasom, yckopeEune IOnurepa MeHbIle. Y TBEpKACHHUE HEBEPHOE.

IOnurepa K meHTpPOCTPEMUTEILHOMY YCKOpPeHHMI0 Mapca paBHO:

3) IlepBasi KoCMHUECKass CKOPOCTH paBHaA U = ’GM . CpaBauBas ckopoctu aasi HenrtyHa n
r

Ypana, moay4aum: Yu _ My My = f 17,24 ~1,1. IlepBasgd KocMHYeCKAas CKOPOCTH ,ﬁnﬁ
vy Ty ry 14,6-3,9

Henrtyna uyTs 6osbIlie, yeM AJs1 Y paHa. ¥ TBepiKJeHHUE HEBEPHOeE.

4) YckopeHHne CBOOOJHOTO MHAJleHHA PABHO £ = GMZ—. Toraga ycKopeHHe CBOOOSHOTO HaJleHHA
r

Ha MepKypHum ompeaeseTca Kak:

M, 1} M, d& 0,06 2
= == -—= =10-—— = 4 Mm/c”. YTBepKAeHHUe BepHOE.
I AR LI Y 0,387 ~ ™ P
5) Cua npurskeEusa maaHeTsl K COJHIY ompejesseTcs, COrJIacHO 3aKOHY BCEMHDHOIO TSrO-
F M, /M, 95,2-(11,2)
TeHHsA, Kak F =G Mci\l . Torga —< = MZC M;O =2 0 = ( 2) ~0,42. 310 03-
R Fo, R./ Ry d. | dy 318-(9,5)
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25.

26.

27.

HayaeT, 4To cuja npurs:kesusa CarypHa k ConHuny MeHbmie, 9eM y IOnmrepa. ¥YTBepakaeHHe
HeBepHoe.
Omeaem: 14.

Yactk 2

CHapsaz, Jetsaimuil co ckopoctsio 100 M/c, paspriBaeTcss Ha ABa OCKoJKa. OQUH M3 OCKOJKOB
Jetut mof yriaom 90° K mepBoHAYaJILHOMY HaIpaBJIEHHUIO, a BTOpoil — moj yriom 60°. Kakosa
Macca CHapsdja A0 pa3phiBa, €CJIHM BTOPOM OCKOJIOK Maccoit 1 Kr umeer ckopoctb 400 m/c?
Maccoii B3pEIBUATOrO BelecTBa NMpeHeOpeub.

Pewenue:

CorylacHO 3aKOHY COXPaHEHMsS HMIYJIbCa, UMIYJLC ABYX OCKOJKOB B IIPDOEKOWM Ha HepPBOHA-
yaJlbHOE HaIllpaBJIeHWE CHapAfa NOJKeH coxpaHUThCA. CilefoBaTelbHO MU, = My, COSQ, The

vo = 100 Mm/c, v; = 400 Mm/c, my = 1 Kr.
myv,coso _ 1-400 _
U, 100-2

Orcioza McKOMasA Macca CHapsAJa paBHAa: m =
Omeem: 2 Kr.

B omHOpPOAHOM MAarHEMTHOM IIOJie IO BE€PTHKAJIBHBIM HaNpPaBJAAOIMUM 06e3 TpeHUA CKOJb3UT
OPAMOHM TI'OPU3OHTAJABHHEIN HPOBOZHHK MaccoH 0,2 Kr, mo KOTOpoMy TedéT TOK 2 A. BekTop
MarsuTHOH MHAYKIOWM HANpaBJIe€H IOPHU30OHTAJBHO NEPIEHANKYJAPHO HPOBOAHHKY (CM. pHCY-
HOK), B = 2 Tn. Yemy paBHa ANMHA DPOBOZHHUKA, €CJIM M3BECTHO, UTO YCKOPEHHE MPOBOAHHKA
HaIpaBJeHO BHHU3 X paBHO 2 M/c2?

~1§

I B

-./' |/
Pewenue:

Ha npoBOZHHMK ¢ TOKOM JeHCTBYIOT CHJIa TAMKECTH, HANpaBJeHHAs BHU3, H cuja AMnepa, Ha-
npaBiieHHas BBepX U pasBHasa F, = IBI.

YpaBHeHHe ABH’KEHUS IPOBOAHUKA MMeeT CJAeLyIOIuil BUA:
ma=mg-F, =mg—1Bl.

_m(g-a) 0,2-8
- IB 2.2

Orciona ucKkoMasa JJUHA IPOBOAHUKA paBHA: [ =0,4Mm

Omeem: 0,4 m.
IIpeamer pacmosiokeH Ha TIODH3OHTAJIBLHOM IJIABHOM ONTHYECKOH OCH TOHKOM coOuparoei
auH3bl. Ontudyeckas cuia JuH3EI D = 5 anrp. WUsobpajkenue nmpeaMeTa NeiCTBUTEIbHOE, yBe-

anyenue (OTHONIEHWe BBICOTHI M30Gpa)keHUs MpeAMeTa K BBICOTE CaMoOro npeamera) k = 2.
Haiinure paccrosiHue oT M300paskeHuA IpeaMeTa O JIMHBHBI.

Pewenue:
YBennueHne, JaBaeMoe TOHKOM coOMpalomeil JIHH30H, paBHO:
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b
k==, rae a — paccTosiHMe OT HpeAMeTa [0 JHUH3B, b — pACCTOSHHE OT M30GDasKeHHS IO
a

JINH3HI.

Cornaceo dopMysie TOHKOM JUH3LI: 1 +
a
M

pok+1_3 o

Orcroza mosyyum: = 60 cmM.

D 5
Omeem: 60 cm.

3anaHus c pa3BepHYTbIM OTBETOM

28. /IBe mopIuy OJHOTO U TOTO K€ MAEAJBLHOrO ra3a HarpeBaioTCA B COCYAaX OAMHAKOBOIO 06bEMA.
Ppadpuru npoueccoB npeacrasieHb Ha pucyHKe. Ilouemy usoxopa I memur Brimie usoxops! 11?
OTBeT moscHHUTe, yKa3aB, KaKMe (PU3MUYECKHE 3aKOHOMEDHOCTH BBl MCIIOJIB30BAIX AJIA OGBsC-
HEeHHUd.

3y

BosmosxcHoe peuteHue
KoamuecTBo BemecTBa B IepBOi NOPIMHU rasza GoJblie, YeM BO BTOPOI.

Jis onMcaHMA HM30XOPHOIO HAarpeBaHMs HAEaJbLHOrO rasa HMCHOOJb3yeM ypaBHeHue MeHpelee-
vRT
vV

Ba — KnaneiipoHa: p = , Te v — 4YHUCJIO MoJIeli rasa.

bV
P,V

Kak crexnyer u3 pUCyHKa, p; > p; (IpM OAMHAKOBBIX TeMIlepaType u o6béMe).
IToaTomy vy > vs.

Orciona cienyer, YTO IPH OZUHAKOBLIX TeMIlepaType M o0béMe

29. Craptysa us Touku A (CM. PHCYHOK), CIIOPTCMEH IBMIKETCA PAaBHOYCKOPEHHO 10 TOYKH B, mo-
cjJe KOTOpOH MOAYJIb CKOPOCTH CHOPTCMEHa OCTAaéTCA HOCTOSHHBIM BILIOTH A0 Touku C. Bo
CKOJBKO pa3 BpeMs, 3aTpauyeHHOe CIIOpTCMEeHOM Ha ydacToK BC, Gosbme, yem Ha y4yacToxk AB,
ecJayu MOAYJb YCKOPEeHUsA Ha 00oux y4yacTkax oxuHakoB? TpaexkTopus BC — moIyoKpy»KHOCTb.

A B
C
Bo3moxcHoe pewenue
. v
VckopeHue Ha NPAMOJHHEHHOM ydacTKe onpezessieTcs o ¢opmyle a, =t—, rape v — CKoO-
) 1

poCTh B TouKe B, a t; — BpeMs ABMIKEHUA IO MPAMOJUHEHHOMY YYacCTKY.
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30.

31.

. v
TIpupaBHUBas BBIPAYKEHUA AJIA YCKOPEHHH, HOTYyIUM =

VYcKopeHMe NpH ABMIKEHHMH IO AYyre OKPYKHOCTU €CTh LIeHTPOCTPEMHTEeJbHOE YCKOpeHHe M OIl-
2
v
penenserca mo popmyie a, = 7’ rae R — paauyc IOJyOKPYKHOCTH.

.. R v
C y4éroM TOro 4To v = —— , NOJIY4YUM Q, = t_ .

2 2

1 t2
t2
OTKYZAAa AJIi KCKOMOTO OTHOLIEHUS UMeeM -= = 7.
tl
t2

Omeem: =
tl

=T.

IIBa OAMHAKOBBIX TEILIOM30JMPOBAHHBEIX COCYJa COEIWHEHBI KOPOTKOH TpPYOKOII ¢ KpaHOM.
00BpéM Kaxkaoro cocyza V =1 M3, B IIEPBOM COCyAe HaXOOHuTCA V; = 1 MoJab rejud npu tTeMile-
parype T, = 400 K; Bo BTOpOM — Vv, = 3 MOJb aproHa npu Temnepatype T;. KpaH oTKpHIBa-
oT. IIocyie ycTaHOBJIEHNS PAaBHOBECHOI'O COCTOSHHSA AaBJIeHHEe B cocyxax p = 5,4 klla. Ompe-
IeJIUTe HepBOHAYAJBHYIO TemMuepaTypy aproHa T.

Bosmoxcroe pewenue
HOCKOJILKY B YKa3aHHOM IIpoOIlecCe ra3 He coBepIilaeT paﬁon U CHCTEeMa ABJAAETCA TEeIJIOH30-
JIHpOBaHHOﬁ, TO B COOTBETCTBHH C IIEePBBIM 3aKOHOM TE€pPMOJHMHAMHKN CYMMapHas BHYTPDEHHSAA
JHEePruda rasoB COXpaHsae€TCA:

3v,RT, +3v,RT, =3 (v, +v,)RT,
2 2 .2
rae T — TeMOepaTrypa B O00'BeIUHEHHOM COCYJ€ B PABHOBECHOM COCTOSSHHMM IIOCJIE€ OTKPBLITUA

KpaHa.

B cooTrBercTBuM ¢ ypaBHeHMeM Kianeiipoma—MeHeneeBa IJid KOHEYHOI'O COCTOSHHUA MOKHO

3aIIMCcaThb:

p(2V)=(v, +v,)RT.

Hckaouaa u3 ABYX 3aMNUCAHHBIX YPaBHEHHH KOHEUYHYIO Temmepatypy T, moaydaeM HCKOMOeE

BEIDa)KeHHe JJIA Ha4YaJbHOM TeMIlepaTyphl aproHa:
2V Y 1. .108

2 2VP_Vip _2:1:54-100 1 444 300 K.

v,R v, 3-831 3

Omeem: Ty ~ 300 K.

B OZHOPOJHOM MAarHUTHOM IIOJie C MHAYKIHeil B, HanpaBJeHHOH BEePTHKAJILHO BHHU3, PABHO-
MEpPHO BpalljaeTcd 0 OKPYXXHOCTH B TODH3OHTAJIbHOH IIJIOCKOCTH IIPOTHB YAaCOBOH CTPEJIKH
OTPHUIlATeJIbHO 3apPsKeHHBIHN IMapUK Maccoil m, MOABEIIeHHLIN HA HATH JJIUHOM [ (KOHMUYEeCKUt
MasATHHUK). YIoJ OTKJIOHEHUS HUTH OT BEePTHKAJIU DAaBEH O, CKOPOCTh BPallleHUs IIapHKa PaB-
Ha v. Haiigure 3apan mapuka q. CaesaiiTe pUCYHOK C YKa3aHHEM CHJI, AeHCTBYIOIIMX Ha Ia-
PUK.




32.

Bos3mooxcnoe pewenue
Ha mapuk neiicTBYyIOT TPH CHMJIBI: CHJIA TSXKECTH, CHJIA HATAKeHUA HUTHU ¥ cuia Jloperna (cm.
PHCYHOK). 3anumieM BTOpoil 3akoH HbloTOHA B MPOEKIMUAX HA OCH KOOPAMHAT MHEPIHMAILHOM
CHCTEMBI OTCUETAa, CBA3aHHOHN ¢ 3eMJIeH:
Nsina —quB = m_vz
R
Ncosa-mg=0

2
Bripaxxaa N, nmonyuum: mg-tga = mTv__l_ quB.

Tak xkak R = [ sina, MOJIy4YUM OTBET:

m( g v
=—=|=tga——— 1.
q B(U i lsina)

Omeem: q :ﬂ(gtga—fv-).
B\v Isina

dorokaroy ¢ paboroit Beixoma 4,42 - 1071° X ocBemaeTcss MOHOXPOMATHYECKHM CBeTOM. BEI-
JIeTeBIIIMEe U3 KaTOAA 3JEKTPOHLI MOIMAJal0OT B OJHOPOAHOE MATHMUTHOE IOJe€ C HHIYKI[Hei
4-10™" Ta NepNeHAUKYIAPHO JUHUAM HHAYKIIMH 3TOrO MOJS M ABMMKYTCA IO OKPYKHOCTAM.
MaxkcumasbHBIA paguyc Taxkoii okpyskHocT 10 mMm. KakoBa yacTora v magaroiero ceera?

BosmoxcHoe peuwierue

OJIeKTPOH B MArHUTHOM IIOJIe ABHYKETCA MO OKPYXHOCTH paguycoM R CO CKOPGCTBIO U M IIEH-
2

TPOCTPEMHUTEJIbBHBIM YCKODEHHEM a = %.

Yckopenue BeisbiBaeTcs cuioil Jlopenna (F = evB) B COOTBETCTBHH CO BTODHIM 3akoHOM Hbio-

2
tToHa: ma = F, wim m% —evB = p = ¢BE
m

Ins onpexeseHNss MaKCUMAJIbHOM CKODOCTH JBHI}KEHHUSHA DBJIEKTPOHA BOCHOJIb3yeMCH YPaBHEHM-

2
eM JuHITeHA AAA PoToadhderTa: Av = A + %

HOI[CTaBJIHﬁ B 3TO YPaBHEHHE CKODPOCTH JJIEKTPOHA, MOJYYHUM BBIDAXKEHHE MJIA 4aCTOTHI CBETa:

2

A (eBR)2 4,42.10° (1,6 107 - 410 - 10'2)
v=-—+ = T 31 34
h  2mh 6,6-10 2-9,1-10 -6,6-10

Omeem: v~ 1 - 10" I'm.

~ 10" Tm.
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Homep sapuatita
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F’eayanaTb BbIMNONMHEHA 3a03HA C OTBETOM B KPpaTKov dhopmve
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=00000000000000000=00000000000000000
=0U0000000000000000R00000000000000000

=00000000000000000=00030000000000000
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=00000000000000000E00020000000000000
= 0)0J00000000000000=00000000000000000

=00000000000000000=00000000000000000
=00000000000000000F=00000000000000000
==()000000000000000E00000000000000000
=00000000000000000E=00000000000000000

=U0000000000000000=00000000000000000

=00000000000000000=00000000000000000
=00000000000000000=00000000000000000
==00J00000000000000=00000000000000000
=00000000000000000=00000000000000000
=00000C0000000000E=00000000000000000

00-00000000000000000 03-00000000000000000
(0-00000000000000000 02-00000000000000000
L0-00000000000000000 03-00000000000000000
(0-00000000000000000N (3-00000000000000000
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Perwon npe’fa%era Hassanwe npeameta Homep sapuanta

.‘_ 7]

BHUMAHWE!

MepernuunTe sHadeHUs ykasaHHsiX Beilue nonem na BNAHKA PEFNCTRALINVL
OtBeyas Ha 3aganuna TecTa, NULLIKTE akKypaTHO v pasbopunBo, cobnionas pa3MeTky CTpaHuLbI.

He 3abynere ykasaTte HOMep 3aganmns, Ha koTopoe Bei oTBeuaeTe.

YCnoBus 3a0aHuUs NEPENUCLIBATL HE HYXKHO.

Hanreli 6nank ucnonb30eams MoAbLKO coeMecmHoO ¢ deyMa dpyaumu GriaskamMu u3 GaHHO20 nNakema

Mpu HepoCTaTKE MECTa ANA OTBETA UCNONb3yUTe 06OPOTHYIO CTOpOHY BnaHka
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OTBETbI

Cuctema oueHUBaHUS 3K3aMeHaUVOHHOW paboTbl no dpusuke

YacTtb 1

3amaHie ¢ KPATKMM OTBETOM CUYHTAETCS BEIIOJHEHHBIM, €CJH 3amMCaHHBIN B OJaHKe Ne 1 or-
BET COBMANAET C BePHLIM OTBETOM.
3amanua 1-4, 8-10, 13-15, 19, 20, 22, 23 u 24 yactu 1 u 3aganua 25—27 yactu 2 oueHH-
BaoTca 1 Gasmom.
3aganua 5-7, 11, 12, 16-18, 21 u 24 yactu 1 omeHuBarTca 2 OaljIaMu, €CJU BEPHO YKAa3aHBI
o6a sjieMeHTa oTBeTa; 1 6ayjoM, ecjiu JONYINEHA OITHOKA B YKa3aHUHM OJHOTO U3 DJIEMEHTOB OTBe-
Ta, u 0 6aaJ0B, eCJIH JONYINEHO ABe OIIHUOKH.
OTBeTHl Ha 3afaHMA ¢ KPATKHM OTBETOM 00pabaThIBAIOTCA ABTOMATHYECKH IOCJIe CKAHHPOBA-
HuA O6JaHKOB OoTBETOB No 1.
3ajaHue ¢ pa3BepHYTHIM OTBETOM OLEHMBAETCHA ABYMS SKCIEPTAMHU C Y4€TOM NPABUJIBHOCTU M
MOJIHOTHI OTBeTa. MaKCHMMAJAbHEIA NMEePBUYHBIA 0ajjl 3a 3aJJaHUA C pa3BepHYTHIM OTBETOM COCTAaB-
aset 3 Ganna.

Mnia:a- Bapuanr 1 | Bapuanr 2 | Bapnanr 3 | BapuanT 4 | BapuanT 5 | Bapuanr 6 | Bapuanr 7
1 6 -0,5 8 5 1,5 2 5
2 0,15 0,32 319 100 8 2 10
3 0 0,4 2000 1,6 60 0,15 40
4 2,5 8 60 0,75 0,9 40 0,25
5 14 v 41 | 14 wium 41 | 23 uau 32 | 23 wiam 32 | 14 v 41 | 34 unu 43 | 23 uan 32
6 21 33 31 32 11 22 12
7 41 23 32 34 41 42 13
8 600 900 4 18 6 1,5 6
9 2 90 1,2 2 160 200 700
10 4,5 180 0,75 120 100 80 2
11 25 uu 52 | 13 mau 31 | 45 wu 54 | 23 uam 32 | 15 uu 51 | 34 uau 43 | 24 nnu 42
12 33 43 31 11 21 22 14
K HabJmoza- K HaOJmoma-
13 BHU3 BHU3 BBEpPX BHU3 BHH3
TEJI0 TEJII0
14 1,75 245 1 30 3 7,5 2
15 0,9 1,5 4 1 60 120 20
16 15 wym 51 | 23 unu 32 | 45 uau 54 | 14 nium 41 | 24 wim 42 | 35 unu 53 | 34 unu 43
17 12 33 22 22 32 22 11
18 14 42 14 31 13 24 21
19 3327 24397 11 1113 56 47 86
20 3 32 0,3 3 52 26 38
21 23 31 23 31 32 31 33
22 102 1905 261 1,40,1 1502 1501 21
23 24 nin 42 | 24 ninm 42 | 14 unu 41 | 34 unu 43 | 45 wiau 54 | 25 wau 52 | 13 uau 31
24 13 23 35 14 34 25 25
25 0,125 15 40 2 40 6 15
26 3 50 150 0,4 0,25 1 1
27 2,5 4 60 0,6 1
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Néne;la’,r:a- Bapunant 8 | BapuanT 9 |Bapuant 10|BapuanT 11|BapuanT 12|Bapuant 13|Bapnanr 14
1 10 2,5 0 2,5 -5 25 100
2 500 22,5 2 1 1 4 8
3 100 3000 44 1 2 1150 12
4 4 250 3 8 4 1 1,5
5 45 nu 54 | 23 uam 32 | 13 uam 31 | 45 wnm 54 | 14 wanm 41 | 12 naum 21 | 25 niam 52
6 21 11 12 31 32 23 31
7 41 43 13 23 21 32 32
8 6 120 60 120 45 0,75 2
9 300 50 40 40 50 0 20
10 3 2,5 500 3,45 33 500 30
11 15 nau 51 | 14 wm 41 | 25 nm 52 | 24 unu 42 | 13 uam 31 | 35 uam 53 | 45 nan 54
12 24 32 32 12 13 12 22
13 oT Habato- BJIEBO BIIPABO BHHU3 BBEpPX BIPaBO BJIEBO

Jareys
14 0,75 60 20 3 4 6 7
15 40 24 14 0 2 1,4 1,5
16 35 maum 53 | 15 uowm 51 | 12 wom 21 | 13 wom 31 | 25 waum 52 | 34 uau 43 | 14 uan 41
17 32 21 12 12 13 22 13
18 21 31 24 21 23 41 13
19 22 2934 2020 84130 1212 3658 4058
20 19 2 0,5 78 52 2 4000
21 31 14 43 12 11 13 24
22 3,00,1 12,00,4 15,00,1 99,40,1 7461 1,60,1 4,30,1
23 14 v 41 | 12 uom 21 | 14 nau 41 | 13 wam 31 | 24 um 42 | 25 uam 52 | 13 uam 31
24 15 13 35 24 15 24 23
25 20 0,7 2,5 6 3 60 1
26 6 5 2 4 560 540 300
27 9 2 2 400 400 1 1
Yactb 2
BapunaHT 1

28. Bojga u BOASHOH map HAXOAATCA B 3aKPBITOM COCyJAe MJUTEJILHOE BpEeMsdA, II03TOMY BOISHOMN
1ap ABJSETCS HACBIIEHHELIM.
IIpy BBIIBHraHWM IIOPIIHSA HPOMCXOJUT HM30TEePpMHYECKOe pacCIIMpeHHe Ilapa, IaBJIEeHHE H
IIJIOTHOCTH HACHIIMEHHOI'O TMapa B 3TOM Ipollecce He MeHATcA. CiegoBaTenbHO, OyaeT IPOUC-
XOJHUTL UCHApeHHE JKUAKOCTH. 3HAYHUT, Macca »KUAKOCTH B cocyle OyaeT yMeHbIIAThCS.

Omeem: Macca JXKHIKOCTH B cocyae OyAeT YMEHBIITaThCH.

29.

HenocpeacTBeHHO nepes o6pLIBOM HHTH B MOMEHT MPOXOXKJEHUSA IOJIOMKEHUS DaBHOBeCHA INa-

PHMK ABMIKETCS II0 OKPY’KHOCTH PaJUycOM [ CO CKODOCTBIO U. B 3TOT MOMEHT AeHCTByIOIIHe Ha

HIADHK CHJIa THAXECTH mg ¥ cHJja HaTsXeHudA HUTU To HallpaBJIEHBI IO BEPTHKAJIN B BbI3bI-
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30.

31.,

BalOT HEHTPOCTPEMHTEJBHOE YCKODeHHe INapHKa (CM. PHCYHOK). 3amuiieM BTOPOIl 3aKOH
HeioTona B mpoeknuax Ha ock Oy MHePHUANLHOM cHcTeMbl orTcuéra Oxy, CBA3AHHOH ¢ SeM-
JIEH:

2

T
m—v=7},—mg, OTKyZa U = (—"-g]l.
m

IIpn mpoxokAeHUH MOJIOKEHNs PAaBHOBECHUS HHUTH OODBLIBAETCS, M IMIAPHUK, ABHIKYINUICA TOPH-
B0HTAJBHO CO CKOPOCTBHIO U, abGCOJIIOTHO HEYNPYro CTAJKHUBAETCA C HOKOAIMMCA OGPYCKOM.

Ilpu CTOTKHOBEHMH COXPAHAETCA MMIIYJILC CHCTEMBI «IIapUK + OPYCOK».
B npoexnuax Ha ock Ox noayqaem: mv = (M +m)u,

rjge U — MPOeKIUA CKOPOCTH OpycKa C IIapMKOM IIOcJe yAapa Ha 5Ty OCh.
Orciona: u = —"T—p =M (E—g j=_—03 6 _10].09-1.3-0,5 m/c.
M+m M+m\\m 1,5+0,3\\0,3 6

Omeem: u = 0,5 m/c.

3anumem ypaBHeHne Knanefipona—Mengesneesa 4 BOZOpoAa U TeJIUA B CMECH:
My,

pyV = RT; (1)
Hy,

PuV = Mye R (2)
l“lHe

CorisacHo 3axkoHy JlanbTOHA JaBJIEHHE CMECH:

P = Pu, + Pye- (3)

Kpowme Toro, macca cMecu

m=my +my,. ) 4

Pemasa cucremy ypaBHeHuit (1)—(4), nonyyaem:
PV _m  200-10°-10% 2.10°°

. BT py _ 831300 4107

my
mg, m _pV 2.10° _ 200.10°.10°
g, RT 2-.10° 8,31-300

Omeem: M, ~1,5.
mHe
Cuia, geficTByiomas Ha YacTHIY B KOHAEHCATOPE CO CTOPOHHI mona: F,, = Eq.
Bropoit sakon Heiorona: F,;, = ma, uau Eq = ma.
2s _ d
2

IIpoeknusa yckopeHHA Tesa Ha BEPTHKaJIbHYIO ock Oy: a = = el rae d — paccTossHUe Me-

KAy ILIaCTHHAMHU, [ — BpeMdA npo.né'ra YacTUL Bl Yepe3 KOHAEeHCaTOop.
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32.

28.

29.

[
TIpoeKnusa CKOPOCTH YaCTUIBI Ha IOPHU3OHTaJIbHYI0 och Ox: v-—-;, roe | — mnWHA TLIACTHH

KOHJeHcaTopa.

OTcroga

Eq* 5200-1,6-107"°.25-10™
mv?  1,67-107%.3,5%.10"
Omegem: d =~ 0,01 M.

d=

~ (0,01 M.

IIpoBeném ayu SA 10 mepecedyeHUs C IJIOCKOCTBIO JIMH3H (Touka B Ha paccrosHum y = OB or
nenTpa auH3sl 0). IIpoBeném uepes Touky A orpesox CD | OF.

A
S
H F y
b h o X
C N D
B
\J
W3 nogobusa AACS u AABD crnenyer: % = %,
oriyna: y=h+ FH*th B0+ FH _4.70+205 70
b-F b-F 50

W3 touxku A npoBenéM Jiyd AO, KOTOPBIH HPOXOAHUT JUH3Y, He mpejoMissach. Touka A ABJA-
eTcA MOOOYHBIM (POKYyCOM JMH3BI, moaToMy Jyuu AO u AB, npoias JUH3Y, UAYT IapajljieIbHO
Apyr Apyry.

W3 nozobusa AAFO u ABOx cuenyer:

_}ng’ OTKYIa: x:yﬂzf__hb+FH _20 4-70+20-5 — 38 oM.

F x h h b-F 4 70-20

Omaem: x = 38 cM.
BapuaHnTt 2

BenencTBue 3JIEKTPH3alUMK MIAPHUK IPHOOPETET TOT JKe 3apsAf, YTO M IJIAaCTHHA, Ha KOTOPOH OH
JIEKUT, — OTPUIIATEJbHBIN.

OTpULATENHLHO 3apAXKEHHBINA IIAapUK OyAeT OTTAJKHBATHCA OT HUXKHEH M IPUTATMBATBCA K
BepxHel miaactuHe. CorsacHo BTopoMy 3akoHy HbiOTOHa IIapMK HpUOOpeTET yCKOpeHUe, Ha-
npasyieHHoe BBepX. OH IOAHUMETCA K TNOJIOMKUTEJHHO 3apPAKEHHON IJIaCTHUHE M, KOCHYBIINCH
eé, MoMeHseT 3HAK 3apsAzna.

B peayibTaTe OH HaYHET OTTAJKHUBATHLCS OT BepXHEH NMJIACTHMHBLI U NMPUTATUBATHCA K HUMKHEN:
IIIapUK BEPHETCA K MEPBOM IJIACTUHE M BHOBb IIOMEHseT 3HAaK CBOEro 3apsfia Ha OTpHUIATelb-
Helil. Takoe ABMIKEHNE BBEePX-BHU3 OyAeT IMOBTOPATLCA.

Omeem: IllapuKk HauHET ABUraThCSA BBEpPX, a 3aTeM OH OyAeT KojebaThCA MeXAy BepxHel H
HUKHEH ILIacTUHaMU.

IIycTs CKOpOCTh KyOMKa Ha BBICOTE /i paBHa U, & B HI)KHEH TOYKe HETJM OOTEHIIHAJIbHAA

sHeprusa Kyb6buka paBHa HyJaw0. Torga mo 3aKOHY COXPaHEHHMA MeXaHHMUYeCKOM OJSHepruu

muv®

mgH = + mgh, orkyma v’ =2g(H - h).
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31.

Korga kybuk HaxoauTcs Ha BeiCOTe h, Ha Hero AEeHCTBYIOT ABe CHJIBI: CHJIA TAMECTH mg U

cuia peakuuu omopbl N. 3amuureM BTOpo# 3akoH Hb0TOHA B mpoeKIUAX Ha pajuabHOe Ha-
2 2

npasienue (Ox Ha puCYHKe): mgcosa + N = %, rae UE =a, — LEeHTPOCTPEeMUTEeJbHOE ycC-

KOpeHMe KyOrnKa B 9TOM TOYKe.

Ilo TpeTtremy 3axkony Herorona N = F.

W3 pucyHka BUAHO, UYTO COSO = h ;?R .
m(gh - v°
Ionyuum: R = —(——)
mg-F

IlogcTaBuB mosilyyueHHOE 3HAUEHHE V2, HalgéM:
mg(3h—2H) B 1-10-(3-2,5—2-3)

mg-F 1-10-2,5
Omeem: R = 2,0 m.

R = =2,0 m.

KoabduiineHT moe3Horo JeMCcTBUA TEIJOBOM MAITHHBI

a,_ . |e]
"o Tl e
rage A, — paboTa, cOBepIIEHHAA 3a HMKJI; @ — KOJIMYECTBO TEILIOTEI, MOJYYeHHOe 32 LMKJI
pabouyuM BeIlleCTBOM TEIJIOBOM MAIIMHbI OT HarpeBaTeJis; |Q'| — KOJIMYECTBO TEIJIOTHI, OT-

AaHHOe 33 LIMKJ XOJOAUILHUKY.
B paccMaTpuBaeMOM IMKJIe Ta3 MOJIyYaeT KOJMYECTBO TeIJIOThl B M30TEPMUUYECKOM IpoIecce u
OTHAéT B U30XOPHOM.

B n3oTepMuueCKOM Tpoliecce BHYTPDEHHASA BHEPTUs MAeaJ bHOTO ra3a He U3MEHseTcs, CJIefoBa-
TEJIbHO, B COOTBETCTBUHU C MEPBLIM 3aKOHOM TEPMOAMHAMUKU KOJUYECTBO TEIJIOTHI, MOJyYeH-
HoOe Ta3oM, paBHO pabore rasa: @ = A.

ITocKobKY B M30XOPHOM Ipormecce ra3 paboTy He coBeplaeT, KOJIUYECTBO TEILIOTHI, OTAAHHOE
rasoM, PaBHO H3MEHEHHIO ero BHyTPeHHeil SHepruu:

|Q‘f = %VR|AT

IloacTaBaasa BTOpoe U TPeThe COOTHOIIEHUS B IIEPBOE, MOJyYaeM HCKOMYIO paboTy, COBEpILEH-
HYIO ra30M B H30T€PMHYECKOM IIPOIlEcCce.
3vR|AT|

Omeaem: A = .
2(1-n)

Pesucroprl R; 1 R3, R; u Ry coeiMHEHBI APYT C APYrOM IIOCJELOBATEJLHO, & Maphbl COeUHEHBI
MeAy coboil mapasieabHo. B cBA3KM ¢ 3THM 06Iilee CONIPOTHBIEHME BHEIIHEH menu

RO :(R1+R3)(R2+R4)=(4+6)(6+9):6 Om.
R +R,+R,+R, 4+6+6+9
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32.

28.

CorusacHo 3akony OMa AJId MOJIHOM Ienu o6IIuii TOK, MPOTEeKAIOi BO BHEIIHEH Ileny,

_ £ 20 _55A. |
R,+r 6+2
Hanps:xenue Ha BHemHel menu, U = IRy = 2,5 - 6 = 15 B.
ToKK B BETBAX PACCUMTHIBAIOTCA 110 3aKOHY OMa s y4acTKa IeNH, B YaCTHOCTH:

=Y _-15 _15A,
R +R, 4+6

MoiHOCTh, BBIZENIAEMasa Ha pesucrope Rg,
N, = I’R, = 1,5*-6 =13,5 Br.
Omeem: N3 = 13,5 Br.

B repmMeTHYHO 3aKpBITOM KOHTEHHEpPE IEPBOHAYAIBLHO HAXOAATCA ITOJOHMH M aTMochepHbI
BO3JyX. B mpoijecce pagmoaKTHBHOIO pacmajga IOJIOHHS B KOHTelHepe 6yayT o6pa3soBHIBATHCA
aTOMBI CBMHIIA M TeJINs, B Pe3yJbTaTe 4Yero MCKOMOe JaBJjieHHe B KOHTeliHepe OyAeT CKJaibl-
BaThCA U3 NapHUAaJbHBIX JABJIEHUH BO3AYXAa Do U T'eJUs P;, T.€. P = Do + pi.

IlapuuajnbHOe JaBJIeHHE TeJNsl MOKHO OIIpeleJINTh C IOMOINbI0 ypaBHeHUs KianeiipoHa—

m .. .
MenpeneeBa: p,V =—LRT,, rae V- o06béM kKoHTeitHepa; T, — abcoyoTHas TeMIepaTypa B
1

HEM; M, M |} — COOTBETCTBEHHO Macca M MOJISIDHAS Macca reJiusd.
K ompenenéHHOMY MOMEHTY BpPEMEHM ¢ YHCJIO aTOMOB rejusi N; paBHO YHCJY PacCHaBIIMXCS
aTOMOB MOJIOHUSA U MOKeT OBITH OIlpeJesIeHO C IIOMOIIbIO 3aKOHA paJuOaKTHBHOIO pacmaja:

-t
N,=N,-N u N=N,-27,rne N, = ﬂNA — HayaJIbHOE YMCJIO aTOMOB IIOJIOHUA; M U | —

COOTBETCTBEHHO HaYaJIbHAsA Macca IOJOHUA U ero mojaspHaa macca (0,210 xr/moxas); N — oc-
TaBIlleecs] K MOMEHTY BPe€MeHH ! YHCJIO aTOMOB IIOJIOHMs; T — mepuoj moJjiypacnaga IIOJIOHUS.
Yucsao MoJiell MOJyYHBIIErocA B pe3yJibTaTe pacliaja TeJiusl paBHO UMCJY MOJIEH pacHaBIIero-

_t _t
CsA IIOJIOHUA: m_om_ i; cJie0BaTeJIbHO, o £[1—2 T) = ﬂ(l— 2 T).
M, B N, Hy Ny K

B pesyibTaTe MaTeMaTH4YeCKHUX IpeoOpa3oBaHUil (B pelLIeHUHM OHU JOJIXKHBI OBITH IpeJCTaBJIe-
HBI) TOJyYaeM:

(P-py)Vu _(13-10°-10°)-80-10°.0,21 _

m= t 75
RT},[I—2TJ 8,3-318-(1—2140)
(1,3.105—105)-80-10*‘-0,21 \
= - ~1,2-10" kr=1,2r.
8,3-318-{1—27]

Omeem: m ~ 1,2 r.

BapuanTt 3

ITopmuens caBuHeTcA BBepx. Temneparypa rasa B cocy/le NOHUIUTCS.

ITycTs Macca mopmiHa M, a mjoinagb ero OCHOBaHUA S. ATMocdepHOe AaBjieHHe HaJ IOPIIHEM

PaBHO D.rw, II€PBOHAYAJILHOE NaBJIEHME ra3da B CcOCyAe PaBHO pi. IlocKkoJIBKY mopHieHb I€PBOHA-
: M

YaJIbHO HAXOAUTCA B PaBHOBECUH, D, = D,.. +?g_

Ilpu gBuKeHUM JUPTa C YCKOPEHHEM 4 , HAIIPaBJEHHBIM BHM3, IIOPIICHb CABHHETCA U 3aiIMET

OTHOCHTEJIBHO COCYJa HOBO€ IIOJIOXKE€HUEe PAaBHOBECHsA, B KOTOPOM daBJIeHHEe ra3a B coCyne CTa-
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29.

M(g-a)
S
YHUCJIA YaCTHIl HEeT, YyMEeHbIIeHHe AaBJIeHUs BO3MOYKHO TOJILKO 3a CYET pacmupeHus rasa. Ilpu

BTOM Tra3 coBepmaeT pabory A > 0. '

IlockonepKy cocyn TeNIOM30JMPOBAaHHBIH, ras, HAXOAALIUNACA IIOA IOPIIHEM, YYACTBYET B
agunabaTudyeckoM mponecce. B aToM ciyuae, 0 MepBOMY 3aKOHY TEPMOAMHAMHUKHU, I'a3 COBep-
maeTt paboTy 3a CUET YMEHbIIEHUS BHYTPEHHEH 3HEePruu.

YMeHbIIIeHUe BHYTPEeHHEH JHEPrHH rasa IOBJIEUET 3a cO00OH IOHH)KEHHEe ero TeMIepaTyphl

(AU = %vRAT) .

HEeT paBHBIM p, =p. .+ <Pp- HOCKOJII:KY COCy TEIJIOM30JIMDOBAH H HN3MEHEHHA

Bynxem cunTaTh cMCTEMY OTCUETA, CBA3AHHYIO ¢ 3eMJIEH, HHEPIIMATIbLHOM.
Ha pucynke moka3aH MOMEHT, KOT[a Ipy3 m eIllé CKOJL3uUT no chepe. U3 uucia cuua, peict-

BYIOIIUX HA TPY3bl, CHJILI TAXeCTH mg M Mg NOTeHUUAIbHBI, a CUJbl HATAKEHUA HUTU 11
n T>, a TaKKe CHJIA PEAKIIMM OIOPHI N — HENOTeHIMAJbHEI. IIOCKONbKY HUTH JIETKAsA M TPe-

HHUA HET,

T1| = iTz’ =T . Cuma T: HanpaBjeHa IO CKOPOCTH U, rpysa m, a cuia T» — OpOTH-

BOIIOJIO}KHO CKOpOCTH U, rpy3a M. Moayau ckopocTeii I'py30B B OJUH M TOT K€ MOMEHT Bpe-

MEHH OIJHUHAKOBBI, IIOCKOJIBKY HUTb He€pacTAXHMa. ITo aTtum OpuYuHaM cCyMMapHas pa60Ta
cunt T1 n T2 IIPDN mepexolie B JaHHOE€ COCTOAHHE M3 HAYAJbHOI'0O PDaBHA& HYJIIO. PabGoTra cuabl

N Takyke paBHa HYJIIO, TaK KaK H3-3a OTCYTCTBUA TpeHuUaA N L U,.

N

Mg Y
Takum ob6pasom, cymma paboT BceX HEMOTEHIIMAJBHBIX CHJI, AeHCTBYIONIUX HA rpy3sl m u M,
paBHa Hymo. IloaToMy B MHEpIHMAJLHON CHCTEME OTCUETA, CBASAHHOM ¢ 3eMJIEN, MexXaHHYe-
CKas JHeprus CHUCTeMBbl 3THX I'DY30B COXPaHSeTCH. '
Haiiném MoayJib CKOPOCTH rpy3a m B TOYKE €ro OTphIBa OT MOBePXHOCTH cdepnl. s atoro
NpUpaBHAEM APYr K APYry 3HAa4YeHUS MEXaHUYECKOH IHEePrUu CHUCTEMBI I'DY30B B HAYaJILHOM
COCTOSHHUU M B COCTOSIHMU, KOrJla I'Py3 M HAXOTUTCA B TOUKE OTPhIBa (IOTEHIMAJIbLHYIO dHED-
TFHIO I'PY30B B I10JI€ TAYKECTH OTCUUTHIBAEM OT YPOBHA IHEeHTpa cepsbl, B HAUAJIbHOM COCTOSTHUHA
rpy3 M HaxoZUTCA HUXKe HeHTpa cdepbl Ha BEIHUUYHHY hg):

2
Mv + Mg (-h),

2
mgR — Mgh, = % +mgRcosa +

rae R — paxguyc TpyOnl, h — by = R% .

2gR[m(1 —cosa)+ M E:'
Orcroza v = 6

m+M
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29.

31.

Mg
I'py3a m B TO4YKe OTphIBa €Ié ABHXKETCS IO OKPYKHOCTH paaumycoM R, HO yke He JaBHT Ha
cepy. [ToaToMy ero ImeHTPOCTPEMUTEJIBHOE YCKODEHNEe BBI3BAHO TOJIBKO CHJIOH THAMKECTH, TakK

Kak cuia T: HampasiieHa IO KacaTeJbHOH K cdepe (CM. PUCYHOK):

UZ
m-—=mgcosa.
R

HOJICT&BJIHH Coa 3Ha4eHue v, NoJy4YuM

—Z—[m(l—cosa)+M£]=cosa.
m+M 6
vz 382
m -—
Orciona M = 3%52-2) 10072 " aa0n
T o cosa T _N3
3 3 2
3 -2
Omeem: M = m( cosa )z 330 r.
%—cosa

IIpu ¢t = 100 °C maBieHHe HACBIIEHHOIO0 BOASHOIO Ilapa paBHO HOPMAJbHOMY aTMOC(hepHOMY
AaBJIeHMIO: Po = 10° Ila.

IIpy M30TEepMHYECKOM CXKATHHM Npou3BeleHHe pV AJA BJIAXKHOTO BO3AyXa IOJ HOPIIHEM
YMEHBIIUJIOCh, TaK Kak n < k. 3HAYUT, KOJHUYECTBO BellleCTBA BJIAXXHOTO BO3JyXa B COCyAe
YMEHBIIUJIOCh 3a CYET KOHAEHCAIMM YaCTH BOASHOrO mapa B Boay. Ilpu sTom BoasiHO# map
CTaJI HAaCBIIIEHHBIM.

Ilycth p2 — IaBileHMe BJIAXKHOT'O BO3AyXa B cocyle B KOHEYHOM COCTOAHMH, P; cyx — HAaBJIEHUE
CyXOro BO3JyXa B COCYJAe B HaYaJILHOM COCTOSTHHH.

ITonn3ysacek 3akoHOM JlanbTOoHA, 3amUIlIeM BBHIPAXKEHUS AJIs AaBJEHUS BJIAXKHOTO BO3AyXa B CO-
cylle B HAYaJIbHOM M KOHEYHOM COCTOAHUAX:

pl = plcyx + (pp0’
D, = np, = kp, ., + Dy.
Hckarogyasa U3 3TUX YPaBHEHUH BEJIUYHUHY D) cyx, IOJYUHUM YDABHEHHE NP, = k( P — (ppo) + Do >

OTKyZAa:
(k—n)p, +p _ (4-3)-1,8-10° +10° _2,8

kp, 4.10° 4
Omseem: ¢ = 710%.

=0,7.

MomHoCTb, BBIAEAAEMAaA Ha peocTaTe, P =IU =I(&-1Ir)-

I'padur P(I) — napabosia BeTBAMH BHUS.

Kopau ypaBHeHUA I(6-1Ir)=0: I, =0; I, =§,
r
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ITosTomy makcumym dbyuxuun P(I) gocturaerca opu I = P 1 paBeH

2 |
P =% -45 Br «
4r

62
Orcroma: r = =2 Om.
4P .

Omeem: r = 2 Om.

3amuiieM BhIpaXKeHHe s 9Hepruu ¢orona: E, = %
Haiiném sHepruio Bcex GoTOHOB, U3JIyYaeMbIX 3a BpeMd t:

he .
A
Haiiném KosuuecTBO TEIJIOTHI, KOTOPOe TpebyeTca AJIA ILJIAaBJEHUSA JbJa U HarpeBaHUA BOABI:

Q@ =mL + cmAt,

rae L — yZnesbHasA TEIJIOTA IJIAaBJIEHUA JbJA, ¢ — yAeJbHasd TeNJI0eMKOCTb BOJBI.
HUcnosb3yeM 3aKOH COXPaHEHUA 9HEPTHH C YYETOM Ko3(h@dHI[MeHTa NOIJIOIeHus n:

n-BE-N-£=mL+cmAt.
A T

OTclona MOJIyYUM OTBET:
m(L+cAt)ht  1-(3,3-10° +4200-100)-3,3-107 -1
- nhet - 0,5-6,6-10.3.10° -1,25-10*
Omeem: N = 2 - 10%°,

t

E= N--=, roae N — uucyio ¢poTOHOB, N3Jy4aeMbIX 3a T = 1 C.
T

=2.10%,.

BapuaHTr 5

Bce ayum ot 1060 TOUKH NpeaMeTa, MOcJe IIPOXOXKJAeHHA AAHHOHM JIMH3bI JaBad AelCTBHU-
TeJbHOEe U300paskeHue, IepeceKaloTcd 3a JHH30H B OZHOI TOUYKe.

Iloxa xaproH He MellaeT, IOCTPOUM H300pa’keHHe B JHH3e npeaMmera AB, uMcnoiab3ys Jsayuu,
ucxogamue u3 Touku B (puc. 1).

Kycok raprona K mepexkpsiBaeT BepxHHe JIyYd, HO HUKAK He BJIHUAET Ha XOJA HMXKHHUX JIydel
(puc. 2). Bnarogapsa 3TMM M aHAJONMUYHBIM MM JiyYaM H300pa)keHHe OpeaMeTa IIPOAOJIIKAaeT
CyIIleCTBOBATL Ha IIpeKHeM MecTe, He MeHaA (OpMBI, HO CTAHOBUTCA TeMHee, TAK KaK 4acCTh
Jydeil 60JbIlle He YYACTBYIOT B IOCTPOEHUH M300paKeHUsd.

9 AJI 3 9 K AJI 3

- B
1 \ A | Al

B

Puc. 1 Puc. 2

Omeem: usobpa’keHue IpeaMeTa IIPOLOJKAET CYII[ECTBOBATHL HA IIPE)KHEM MeCTe, He MeHAd
(¢opMBI, HO CTAHOBUTCA MEHee APKHUM.

CorJjlacHO 3aKOHY COXPaHeHHS DHEPruu:
mu® _ mu®
2 2
rjge U4 — CKOpPOCTH MIaiibbl B MOMEHT OTPBbIBa OT KOJbIIa Ha BbICOTE A.
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30.

31.

32.

B Touke OoTphIBa CHJIa HOPMaJIbHOM peakuuu omopsl paBHa 0: N = 0. LleHTpocTpeMureabHOE
2

yCKOpeHHMe IIaibHl a,, = u} HalizileM u3 BTOpOoro 3akosa HrioToHa (cM. puc.):

ma,, = mgcosa.. (2)

h—-R
cosq = ———. 3
N 3)

2
O6vemuuas (1), (2) u (3), noayuum: h = g + g— ~ 0,18 M.
g

2
Omeem: h:£+u—z0,18 M.
3 3g -

3a IIUKJI rad noJy4daeT OT HarpeBaTeJsd KOJHUYECTBO TEIJIOTHI QHZ

Q:=Qi2 + Q31 =(Uz—U3) + App = %(VR’I} —VRT3) + 2p 2V =
_3 _ 23 ~
"5(2170 38Vo — poVo) + 4poVy = ?pOVO- (1)
Pabora rasa 3a nmukJa paBHa A, = % -2V, = poVo. (2)
O6rvemuuas (1) u (2), nonyuum: @, = %Au = 57,5 kK.

] _ 23 , _
Omeem: Q, = ?Au = 57,5 xJIx.

Korma npaBblii IPOBOAHUK IIOKOUTCSA, HA JIeBbIi neicTByeT cuia Amnepa F = IBI,

roe I :% — UHAYKIUWOHHHINA TOK, B — COIpOTHUBJIeHMEe IIeNN, | — pacCTOSHUE MEKAY peJib-

CaMH.

OIC MHAYKOHUU & = -B%'z -Bvu, L, rae Uory — OTHOCHUTEJIBHAA CKOPOCTh JBUXKEHUA IIPOBOJ-
HHUKOB.

ITockoabKy cuiy AMIilepa Haj0 YMEHBUINTH BTpoe, IJIC MHAYKIMYN B KOHTYpe HalO B TPH pasa
ymenbiuTh. OTciofa cjenyeT, YTO CKOPOCTh IIPaBOr0 INPOBOAHMKA JOJKHa OBITH paBHA

v=2V. |
3

Omeem: v = %V .

CoryiaceHo mocryJsaraM Bopa sHeprus ¢oToHa paBHa
hv=E,-E,. 1)

3anumrem ypaBHeHue JiTHOITeMHa 1 doroaddekTa:
2

mu
hv = b, + =<, (2)
rfle Y4T€HO, YTO Apux = Avyp,
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28.

29.

O6beguaAa (1) u (2), DONYUYMM: Upax = \/ 2
m

[(E, - E)-hv,, ]| ~1,65 - 10° m/c.

€

. _ |2
Omeem: Upax = \[Z[(E.‘, -E)- hvxp] ~1,65 - 10° m/c.

BapuaHT 6

Bce ayum ot m1000# TOYKH IIpeAMeTa, IIOCJE IPOXOMKIAECHHA NaHHON JIMH3LI AaBas JeHCTBU-
TeJbHOE U300parkeHHe, IIePECEeKalOTCHA 34 JUH30i B OJHOH TOYKE.

IToka xapTOH He MelIaeT, IIOCTPOMM H300pakeHHe B JuH3e npeamera AB, Hcnoab3ysa JydH,
ncxogAane u3 Touku B (puc. 1).

Kycok kaprona K mepexkpbhiBaeT HHM)KHUE JIy4d, HO HUKaK He BIMAET HAa XOJ BEPXHUX Jydel
(puc. 2). Bmaromapsa 3THM M aHAJOTMYHLIM MM JydaM H300pa)keHHe IpegMeTa HPOJOJMKAET
CYILIIeCTBOBATEL Ha IIPEKHEM MecTe, He MeHad (opMbI, HO CTAHOBUTCA TEMHee, TaK KaK 4YacTh
Jydei GOJIbllle HE YYACTBYIOT B IIOCTPOEHHH H300paKeHusd.

i ZAH\ > . N
1 A’
M TET

Puc. 1 Puc. 2

>,

Omasem: Hsoﬁpameune npegMeTa MIpoagoJiKaeT CYIIECTBOBATH Ha IIDEXHEM MeCcTe, Heé MEHAA
¢GOpMBI, HO CTAHOBUTCA MeHee APKUM.

Corsacuo 3aKOHY COXpaHEHHNsl 3HEePIrumn:

2 2 :
my = mu + mgh ’ (1)
2 2
rie U4 — CKOpOCTBL IMaibpl B MOMEHT, KOTJa OHA HAXOAUTCA Ha BBICOTE I OT HMXKHEH TOYKH
KOJIBIIA.

IlenTpocTpeMuTeNbHOE YCKOpeHHME MIaiibel 4, = % HaliieM u3 Broporo 3akona HproToHa

(cm. puc.):

ma, =mgcosa+N, (2)

rage N — MOZAyJb CHJIBI HODMaJIbHOH peaknuu onoprel. ITo Tpetbemy 3akorny HeroTrona N = F.
h-R (3)

cosa =
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30.

31.

32.

28.

O6bvemnuasn (1), (2) u (3), monyumnm:
F= %(02 +g(R-3h)) ~6,3 H.

Omeem: F = %(02 +g(R-3h)) ~ 6,3 H.

3a [UKJ ras nojy4aeT OT HarpeBaTeJs KOJHYECTBO TEILJIOTHI Q:

Qe = Q12+ Qs =Uz2-Us) + Az = %(VRTZ —VRT,) + 2po 2V, =

= %(2170 3Vy — poVo) + 4peVo = %POVO- (1)
Pa6ora rasa 3a nukJ paBHa A, = % -2V, = poVo. (2)
O6benuHAsn (1) u (2), monryuum:

Ay = 13 Q. = 200 .

2

Omeem: A, = ﬁ Q. = 200 Ix.

Korpa npasblil IPOBOOZHUK IIOKOMUTCS, HA JIEBBIH AeicTByeT cuya Amnepa F = IBI,

roe I =% — HHAYKIHMOHHBIA TOK, R — COIpPOTHBIEHUE LIENH, [ — pPACCTOAHHE MEXAY pesb-
caMH.
BIIC --BAS_ g

C uHAyKIuUN & = — A—t =-Bu,l, roe Uy — OTHOCHUTEJIbHASI CKOPOCTH ABHIKEHHSA IIPOBOJ-
HHKOB.

IlockonbKy cminy AmIepa HajJo YBEJIHYATH B ABA pasa, J[C MEAYKIHUHN B KOHTYype Halo TOXe
yBeJIMYHUTL B JBa pasa. OTcioga cieayer, YTO CKOPOCTH IIPABOr0 IPOBOJHHKA [OOJKHA OBITH
paBsHa v = 3V.

Omeem: v = 3V.

Corsaceo nmoctynaraM Bopa smeprusa dorona pasHa
hv=E, - E,. (1)

3anumeM ypaBHeHHe JHHIMITeHHA ANA doToadderTa:
2

m.uv
hv =hv, + -—"zﬂ , T/le YITEHO, 4UTO Auyy = hvy. 2)

YuuTbIBadA, YTO MAKCUMAJBHBIA UMIYJbC (POTO3EKTPOHA paBeH p =m,,,, , 1 obbeguHas (1) u

(2), monyuum: p = \/2me ((E3 -E)- hvw) ~1,7-10*kr - M/c.

Omeem: p = 2m_ ((E; - E)-hv,_)~1,7-10*kr - m/c.
e 3 1 xp

BapuaHTt 7

Boza u BogsAHOI Iap HaXOAATCA B 3aKPBITOM COCYyZe IJIUTEJIbHOE BpEMA, IIO3TOMY BOIAHOM
map siBJIfAeTCA HACHIIEHHKLIM.

IIpy BABMraHMU MOPIUHA IIPOMCXOAHUT HM30TEPMHUYECKOE CXKAaTHe IIapa, JaBJeHHE H IIJIOTHOCTD
HACHIIIIEHHOI'0 IIapa B 9TOM IIpoliecce He MeHsoTcA. CiaenoBaTenbHO, OyJeT IPOUCXOLUTL KOH-
JeHcallusa KUAKOCTH. 3HAUYHUT, Macca KHAKOCTH B cocyne OyaeT yBeIHUYNBAThLCAH.

Omeem: Macca XXHAKOCTH B cocyae OyaeT yBeJIMUHUBATHLCH.
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29.

30.

31.

31.

Ecsim Macca m JOCTAaTOYHO BeJIHMKAa, HO IPy3hl ellle MOKOATCH, TO CHIa TPeHUA IOKOod, AelicT-
ByIOIlad Ha rpys Maccoil M, HampaBJieHa BHH3 BJOJb HAKJOHHON IJIOCKOCTH.

3anumieM BTOpoil 3akoH HplOTOHA AJIA Ka)KAOro M3 MOKOAIIMXCA TeJ B NPOEKOUAX HA OCH
BBeJIeHHOI CHCTEMBEI KOODAHMHAT: HA IIEPBOE TEJO AEeMCTBYIOT CHJIA TAMKECTH, CHJIa HOPMAJbHOMU
peaknuu OnoOphbl, CHJIa HATAXKEHUA HUTH U CHJIa TPEHHUA:

T, - Mgsina - F,, = 0 (oce Hampagr/ieHa BBEePX B/[0JIb HAKJIOHHON ILLIOCKOCTH ) ;
N -Mgcosa=0 (OCI: HaIpaBJeHa BBEPX NEPIEHANKYJIAPHO HAKJIOHHOMN n.nocxoc'm);
Ha BTOPOE TeJIO AEHCTBYIOT CHJIA TSKECTH M CHJIA HATAMKEHUS HUTH:
mg — T, =0 (ock HampaBJieHa BePTHKAJIbHO BHU3).
YureM, uro T, =T, =T (HUTb Jerkas, MeXxAy 0JIOKOM M HUTHIO TPEHHUS HeET),
F < uN (cuna TpeHHS IOKOS).
onyuum: m,, = M (sina + pcosa) ~ 0,76 Kr.

m

Omeem: m, = M (sina + ucosa)~ 0,76 Kr.

my

IIlap BaseTaeT, KOraa cuja TSAXKECTH, AeHCTBYIOIas Ha Hero, paBHa cuie Apxumena -
(mye+m.+m)g=pgV, ) (1)

rae m — Macca Bo3Ayxa B miape.

N3 ypasaenua MenzeneeBa—Kiaaneiipona

|4 RT
m=EF p=P==, (2
RT, 1
rpe T =t + 273; T, = t, + 273,  — MoasgpHasA Macca BO3AyXa.
Obweaumnssa (1)  (2), monyunw: T, = —LYL___ _350 K, ¢, = 77 °C.
pV M —m,
Omeem: T, = pVT =350 K.
pV My —m,
.o AD
3C MHAYKIINK B MPOBOAHUKE, ABIKYIIEMCA B OZHOPOAHOM MAarHMTHOM IoJjie: & = _A—t .

H3MeHeHMe MarEMTHOIO MOTOKA 3a MaJjoe BpemaA At: AD = BAS,

rae mwiomanb AS ompefesnseTcs IPOU3BeJeHUEM AJHHEI IIPOBOAHHKA [ Ha ero mepeMemnieEne Ax
3a BpeMsa At, T.e. AD = Bl/Ax.

CnegoBarenbHO, |6 | = Bisx _ Blv, rae v — CKOpPOCTb ABHKE€HHUS IIPOBOXHHKA.
At
B KoHme nyTH AJHMHOH X CKOPOCTHL MNPOBOAHHMKA U =+2ax (@ — YCKOpPeHHe), TaK 4UYTO

|| = BiN2ax =2 B.
Omeem: |§| = Bl2ax = 2 B.

q 6 U —_ meurznax
TOOBI (I)O'I‘OTOK OpeKpaTnjicCsa, HOJXKHO BBIIIOJHATBHCA YCJIOBHE eU = —2— , r'Ae € — MOAYJb

3apdaja 3JIeKTpOHa, m, — Macca 3JIeKTpOHA.

m, 2

3anunieM ypaBHeHHe DHHIITeilHA Ana doroadderra: hv=A  + % .

YuuThiBag, 9To v = <, hv, = A, , HOIy4YuM: y=hefl 1 ~1,4 B.
A e\A A
Omeaem: U=£ 1_1 ~ 1,4 B.
e \A A,
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28.

29.

30.

31.

BapuaHTt 8

Boma u BoAsHOU map HAXOAATCA B 3aKPBITOM COCYyA€ IJHTEJBHOE BPEeMA, IIOITOMY BOAAHOM
nap ABJAETCA HACHIMIEHHBIM.

IIpu BHIABHraHWM NOPINHA HOPOHCXOAUT HI0TEPMHUYECKOE DAaCIIMPEHUE Iapa, HAaBJeHHUE U
IJIOTHOCTL HACHIIIEHHOrO IIapa B 3TOM mpoilecce He MeHAIOTcA. CiegoBaTesbHO, OyaeT IpoMc-
XOMHUTh MCIIapeHHe KHUIKOCTH. SHAUHT, Macca »KHJIKOCTH B cocyle OyJeT YMeHbINATbCA.
Omeem: Macca KUIKOCTH B cocyAe OyAeT YMEHBIIATHCS.

Eciu mMacca m JOCTaTOYHO MaJjia, HO I'DY3HI ellle NMOKOATCH, TO CHJIa TPEHHUA IIOKOH, JEeHCT-
ByIOIITasA Ha I'py3 Maccoi M, HampaBJieHa BBEepPX BAOJbL HAKJIOHHOMH IIJIOCKOCTH.

3anuneM BTOPO¥M 3aKoH HbioTOoHA AJA KaXXJAOr0o M3 MOKOAIUXCA TeJ B IPOEKIHAX HA OCH
BBeJIEHHOH CHCTEMBbI KOOPAHHAT.

Ha nepsoe TeJ0 AeHCTBYIOT CHJIa TSKECTH, CHJIa HOPMAJbLHOH peaKIM{ OMOPhI, CHJIAa HaTsKe-
HHAA HUTH U CHJIA TPEHHUA:

~Mgsina +T; + F,, = 0 (ock HampaBjieHa BBePX BJOJIb HAKJIOHHOMN ILIOCKOCTH );
-Mgcoso+N =0 (OCL HallpaBJjieHa BBEPX OEePHEeHANKYJIAPHO HAKJOHHOM n.uocrcoc'rn);
Ha BTOpOE TEs0 AeHCTBYIOT CHJIa TAMKECTH M CHJIa HATAMXKEHUS HUTH:
mg —T, =0 (ocyr HanpaBJieHa BePTHKAJILHO BHU3).
Yurem, uto T} =T, =T (HUTH JierKasA, MeXXAy GJOKOM M HUTHIO TPEHHSA HET),
F, <uN (cuna TpeHHs mOKOS).
Honyuum: m,,, = M (sina —pcosa)~0,24 Kr.

Omeem: m,,, = M (sina-pcosa)~ 0,24 xr.

m.

IITap BaneTaeT, KOTAA CHJIa TSAMKECTH, NEeHCTBYIONIasa Ha HEro, paBHa cuie Apxumeza
(my +m, +m)g =pgV, 1)

rme m — Macca BO3Ayxa B Iape.

W3 ypaBHeHNs MenneneeBa—-Kaaneiipona

| %4 RT
m = u . p — p_ , (2)
RT, 1l
rne T =1t + 273; T; = t; + 273, p — MoJaApHaAA Macca BO3Ayxa.
O6benunsas (1) u (2), noaxyaum: m_ =pV —m 4 — pVT =200 Kr.
’ 1
Omeem: m, =pV —m — VT _ 200 xr.
1
9AC uHAYKIUY B IPOBOAHUKE, ABUIKYIIEMCA B ONJHOPOJHOM MArHHTHOM IIOJIe: & = ——AA%) .

HN3MeHeHHMe MarHUTHOTO IIOTOKA 3a MaJjioe Bpema At: AD = BAS,
rje miomans AS onpejessercs IpousBedeHHEM JJIMHBI IPOBOAHHMKA [ Ha ero mepeMeIneHune Ax
3a BpeMa Af, T.e. AD = B/Ax.

CinemoBaTeJbHO, é’] = Blax _ Blv, rae v — CKOpPOCTb ABUYKEHUSA IIPOBOJHHUKA.
t
B KoHIe IyTH AJUHOM X CKOpPOCTH IIPOBOAHHKA U =+2ax (a — YyCKOpeHHe), TaK dYTO

|€| = BI\2ax , oTcioga B = ﬂ— =0,5 Tx.

IN2ax

|E]
Omeem: B=———=0,5 Tu.
IN2ax
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32.

meuzlax
YT0661 GOTOTOK MPEKPATHUJIICHA, NOJPKHO BRINOJHATHCA yciaoBue eU = — rie e — MOJAYJb

3apana 3JIeKTpOoHa, m, — Macca 3JIeKTpPOHaA.

m.v?

danumieM ypaBHeHHe OHHIITeHa Aasa ¢oroadderra: hv = A + ET““”‘ .
he 7
Vunrmsas, uto v=<, kv, = OOJYyYMM: A = ———— = 2,98-107" m,
% Vo = Ay > HONY eU + he/h,
Omeem: »=—"C <2 98.107 m.
eU + he/A,
BapuaHt 9

28. KoneGmiomuiica mMapuK Ha HUTH MOYKHO CUHTATh MaTeMaTHYEeCKHM MasiTHUKOM. IlepBoHa-

29.

4aJbHO, KOTJA HIapUK He 3apAXKeH, 4acToTa CBOOOJHBLIX KOJeOaHUH 3aBUCHUT TOJBKO OT AJIHHBI

HUTH | 1 yCKOpeHHA CBOOOJHOIO NMafleHus g: V, = 21 \/% .
s

IIporsiskeHHass paBHOMEPHO 3apsKeHHAasA IJacTHHa CO3JaeT OAHOPOAHOE 3JIEKTPHUUECKOoe IIoJIe
E. Ecam mapuky coobIIMTL OTPHUIIATEJNBHEIH 3apfAA, TO CO CTOPOHBI 3JEKTPUYECKOTO ITOJIS
IJIACTHHLl HAa HEro HAaYHeT JedCTBOBATHL NMOCTOAHHAS CHJA, PaBHAasA mo Benuumue |¢|E u Ha-
npaBjieHHAs BePTHKAJbLHO BHHS.

B sTom ciyuae paBHOJEHCTBYIOIIAA CHJI TAMKECTH M 3JIeKTPHUUYECKOH CHUJBI IIOJA IJIACTHHEI CO-
0o0IIMT MIAPDHUKY YCKOPEHHe, KOTopoe 0oJibille YCKOPeHUs CBOOOTHOIoO IaJeHUus (a > g). Bos-
Bpamamplinas cuJja, AeHCTBYIOIas Ha UIapuK, YBEJHUYUTCS, INapuK OwbIcTpee OyAeT BO3Bpa-
OIaThCA K I[I0JIOMKEHUIO paBHonecna, a 3HAYHT, YacToTa CBOOOIHBIX Koneﬁamm MasATHHKA

YBEIHYHUTCA, TAK KAK V, = —— /

Omeem: uyacToTa CBOﬁOJIHLIX KOJIeﬁaHI/Iﬁ MAATHHUKA YBEJHUYHUTCA.

Ha rpys aeiicTByIOT cuia HATSXXeHUs HUTH T U cuja TAMXecTH Mg , KAK YKa3aHO HAa PHUCYHKe.

B uHepnmasbHOH cuCTEeMe OTCUeTa, CBA3aHHOU ¢ 3eMJeil, YCKOPeHHe Tesa OlpelesseTcs BTO-
peim 3akoHom Hrewotona: ma, = T'sina, 0 =T cosa —mg.

w m_'
- Y ®e
x O
L
3xech a, = t—-—-— — ILEeHTPOCTPEMHUTEJIbHOEe YCKOpeHue.
sin o

glsin® a
Pemmas monydeHHy0 CHCTEMY, DOJIyYHM: L = ,[2——— =1,5 M/c.
cosa

.2
Omeem: v = J_g_l_m =1,5 m/c.
cosa
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31.

32.

OTtHocHTeIbHAA BJIAYKHOCTb PABHA () = P 100% . B HauaIbHOM COCTOAHMM NAPIHAJILHOE JABJICHUE

HIOI

mapa B cocyfie 6bLI0 PaBHO p, = 1—0((’;—0/ Py, =0,4p,_, Tie o — JABIIEHWE HACBHIIEHHOTO IIApa.
(¢]
" m,

CorsacuHo ypasHenuio Knaneitpona—MengeneeBa p, = ——RT, rone T — TemmepaTrypa mnapa,
V — obbem cocyma, M — MossApHas Macca BOAbI, Mo — HAYaJbHAS Macca BOAAHOTO Iapa B
cocye.
ITocse cxxaTuda nap craja HachbIMIEHHBIM, 4 €0 MacCa YMEHBIIWIACh A0 M;:

m

1
Py =Py = ————<RT.
"M (V/5)

m,—-m
0 1

ITonyuaem o = — =0,5.
”10

Omeem: a =0,5.

CorysiacHO 3aKOHY COXPaHEHHs JHEpPruu:
2 2
CUmax — LImax (1)
2 2
(C — eMKoOCTBb KOHJEHCATOPa, Uy — MAKCHMAJIbHOE HANIPAMKEHHE Ha KOHJeHcaTope.)

Cornacao opmyse TomcoHa ans nepuoaa 3JeKTPOMArHUTHBIX KOJEOAHHUUM B KOHType

T =2nvLC. . (2)
JsuHa BOJHEI BEIpaXKaeTcs yepes NMepHon KogebaHuil, Kak
A=cT 3)

(¢ — ckopocTh cBeTa.)
MakcuMmasibHasA HAIPAXKEHHOCTh IOJA KOHAEHCATOpPAa paBHA!

U
By = =25 @
. d
Pemus cucremy ypaBrenuit (1)—(4), monyuum I_ = 2)LdL E_ . ~0,27 MA.
e
. _ A\
Omeem: I, = E_ . ~0,27 MA.
2ncL _
KoadduuueHT M0JI€3HOTO AEHCTBUSA 3JEKTPOCTAHIIUYI
E,
=— (1)
n E, ’
rae E, — osHeprus, BeIpabaTbiBaeMasl 3JIeKTPOCTaHIUell, E, — DJHEPrus, BHIAEISIOIIAACA B
pesyJbTaTe AAEePHbIX PeaKkIuil JeJIeHus ypaHa.
E, = Pt, (2)
rae P — momHOoCTh 3neKTpocTaHnmu, ¢ — Bpemd ee paborel, a E, = NE,, rne E, — sHeprusd,
BBIJEJIAOIIAACA B pe3yJbTaTe AeJeHHs OJHOrO AApa ypaHa, N — KOJUYECTBO PACHABHIMXCH

Axep ypaHa.
Monspraa Macca ypaHa-235 paBHa p = 0,235 Kr/MoJub, cjaefoBaTeJlbHO, YHCJO PaclaBIIUXCH

aToMOB paBHO N = mnN 4 3)

Pty  38-10°-7-24-3600-0,235

= — - *0,2=20%.
mN,E, 1,4-6-10*.200-1,6-10

O6rvenunasn (1), (2) u (3), moaydaem: n =

Pty
mN ,E,

Omeem: n = =20%.
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29.

30.

BapuaHT 10

Kousebmomuiicsa apuKk Ha HHUTH MOXMHO CYUTATh MATEMATHYECKMM MaATHHKOM. IlepBona-
4ajabHO, KOTJa HIapUK He 3apAXKeH, IepHof CBOOOAHBIX KOJeOaHHil 3aBHCHUT TOJLKO OT AJHHEI

HATH | ¥ ycKopeHusa cBob6ozHOro nageHus g: 7, =2n \/I .
V&

IIpoTsi:keHHAas paBHOMEDHO 3apsAKeHHAs IJIACTHHA CO3JaeT OJHOPOAHOE 3JeKTPHUUYEeCKoe IIoJIe
E. Ecau mapuky COOBIIMTH IMOJOMKHUTEIbHBIH 3apfl, TO CO CTOPOHBI BJIEKTPUUYECKOrO IO
IJIACTHHBI Ha Hero HayHeT JelCTBOBATL NOCTOSAHHAs CHJIA, PaBHAA II0 BeJIMUHMHE M Hampas-
JIeHHasl BePTHKAJILHO BHU3.

B sToM ciydae paBHOAEHCTBYIOIIAA CHJI TAXKECTH M 3JEKTPHUUYECKON CHJIBI MOJIA ILJIACTHHBI CO-
OOIUT IIAPUKY YCKOpPEHHe, KOTOpoe GoJbllle yCKOPeHHs cBOGOAHOro majeHud (a > g). Boa-
Bpalaionias CHJja, AEHCTBYIOIasds HA IIapHK, YBEJHMUYUTCH, LHIApDHMK ObicTpee OyzeT BO3Bpa-
IaTbCA K IIOJIOXKEHHUIO DAaBHOBECHA, a 3HAYHUT, IEpHOA CBOOOAHBIX KojebaHMH MaATHHUKA

YMEeHBUIUTCA, TaK Kak T, = 21 f—l— .
a

Omeem: nepuos cBOGOAHBIX KOoJeOaHUHM MasgTHHKA YMEHBIIUTCH.

Ha rpys feificTBYIOT CHjla HATAXKEHHS HUTH T M CHJIa TSAXKECTH Mg, KAK YKa3aHO HA PUCYH-

Ke. B uHepuuaapHoil cucTeMe oTcueTa, CBA3aHHOHN ¢ 3eMJeil, YCKOpDEHHE TeJa ONpeAesseTCs
BTOpPHIM 3akoHOM HriloTroHa: ma, = Tsina, 0 =T cosa —mg.

x (0

3necs a, = w’lsino — IEHTPOCTPEMHTENIBHOE YCKODEHHE, e mz—gl[— — yrjioBas CKOpPOCTh
T

rpysa.
. lcosa
Pemras nonyuennyio cucremy, noaydum: 1 =21 [—— ~ 0,83 c.
g

Omeem: 1 =21 fm ~ (0,83 c.
g
p

OTtHocuTe/bHAS BIAXKHOCTHL paBHa @ = —100% . B HAYaJILHOM COCTOAHMHM HapruajbHOE AAaB-

HII

JeHHue mapa B cocyde OblJIO — paBHO = =0,8p, . , rae py; — AaBjleHUe HACHIIIEH-
pl pm:l D

_°
100%
HOro mapa.

. m
Cornacuo ypaBHeHuio Knaneitpona—MengeneeBa p, = —>= RT, rge T — TeMmeparypa mapa,

V — ob6weM cocyaa, M — MoJdpHas Macca BOJEL.
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31.

32.

28.

m
IIocse cxxaTusa map CTajl HACHIIMIEHHBIM, a €ro Macca YMEHbIIWJIAach p, = P, = Wl/3)RT .
Ilonyuaem m, = 2,4m,= 24 r.

Omeem: m, = 2,4m,= 24 r.

CorJyiacHo 3aKOHY COXPAaHEHUSI 9HEPIHH:
2 2
CUmax —_ LImnx (1)
- ’
2 2
rae C — eMKOCTb KOHLeHcaTopa, Uy, — MaKCHMaJIbHOe HanpAKeHNe Ha KOHJAeHcaTope.
Corsmacio ¢opmysne ToMcoHa A mepHoJa B3JIEKTPOMATHHUTHHIX KoJieGaHHMH B KOHTYpe

T =2rJLC. v =% : )
MakcuMasibHAA HANPAXKEHHOCTDb MOJIS KOHJAEHCATOpa paBHA:
U
E = Zmax 3 ,
max = 3)
Pemus cucremy ypasaenu#t (1)—(3), moayuum E_ = 1 I ~80 B/m.

max T onvCd ™

Omeem: E,, =—L 1 ~80 B/m.
2nvCd

. . E
KoaddunuerT nonesHoro gefcTBUS 3JIEKTPOCTAHIMU 1) =E‘, rae E, — sHeprus, BeIpabaThi-
2

BaeMasi 3JIeKTpocTaHiued, E, — sHeprusa, BbIAEJSIONIAACS B pe3yJibTaTe AAEPHBIX peaKIyil
JeJIeHUs ypaHa.

E, = Pt, rie P — MOIIHOCTH DJIE€KTPOCTAHIIMU, ¢ — BpeMA ee paboThI,

a E, =NE,, rae E, — dHeprus, BHIIEJAIONIAACA B pe3yJbTaTe AeJieHHsA OZHOIO sAApa ypaHa,
N — KOJMYeCTBO pacliaBIINXCA SAAEp ypaHa.

MonsipHaa macca ypaHa-235 paBHa u = 0,235 Kr/mojib, CJI€IOBATEJLHO, YHCJO PACHABIINXCS

m
aromoB paBHO N =—N .

Ptu

O6beanHAA BBEILIEHUBIIOKEHHOE, moJaydyaemM: m = ——— = 1,1 Kr.
: NEN 4
Omeem: m = —Pt—“ =1,1 kr.
NEN ,
BapuaHnr 11

Ilo TpoBOAHMKY TeueT IMOCTOAHHLIA TOK, II03TOMY IO 3aKOHY Oma misa yuacTka menu U = IR.

ComnpoTtusiienne J1000H YacTH MPOBOAHHMKA R onpejessaeTcs COOTHOIEHHEM R = p%, roe x —

JUIMHA TOHl 4acTH NPOBOAHHMKA, Ha KOTOPOM OIpelesisieTcs HAIpsS)KeHHe; p — yJeJbHOe COIPO-
THBJIEHHE 3TOM YaCTH HPOBOAHHKA; S — IJIOHIAAh IIONEPEYHOTO CEYEHUS ITPOBOAHMUKA.

IIpn 0 < x <!, HampsAXeHWe NPOIOPIMOHAJIBHO AJIMHE Y4YacTKa; 3HAYMUT, YAEJbHOE COIPOTHB-
JIeHHe IIPOBOAHUKA IIOCTOSHHO.

IIpu [ < x <l, Hanps)KeHHe TaKKe JUHEHHO 3aBHUCHT OT JJHMHBI y4acTKa; 3HAUMUT, yAeJbHOEe
COIIPOTHUBJIEHUE IIPOBOAHHMKA HA 3TOM YYACTKE TOKe MOCTOAHHO. OZHAKO IOKa3aHWUA BOJIBT-
MeTpa Ha 5TOM ydYacTKe IIPOBOJHMKA YBEIHWYUBAIOTCA OLICTpEE, UeM Ha IIEPBOM, II03TOMY
yIeJbHOE COIIPOTHUBJIEHVE IIPOBOJHHUKA HAa BTOPOM ydacTKe GoJbIlle, ueM Ha IIEPBOM.

Omeem: yaejlbHOE COIIPOTUBJIEHUE IIPOBOJHUKA HA BTOPOM y4dacTKe 0OJbIle, YeM Ha IIEPBOM.
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29. 3akKoHBI ABM)KEHHS IMapHKa HMEIOT BUJ:
2

gsina - t? gcoso -t
=

x=vosina-t+T, y=vy,cosa-t-—

B MomMeHT BTOpOro coyapeHHs IIapHKa C IJOCKOCTHIO
x = S, y = 0, ciegoBaTejbHO,

. 2
S:Uosina.t_i_g__s_lnza—‘t’ (1)
0= gCcosa - t
—UOCOSOL-t-———é—-———. 2
2 2 si
CosmecTHOe permernte (1) 1 (2) IPHBOAHT K ¢ = —2 1 S = 4y, sina .
g g
20¢ sin 2a
W3 pucynka Bugso, uto L = Scoso, = ——— = 0,173 M.
g

Omeem: L =~ 0,173 m.

30. 3anuieM ypaBHEHHA COCTOSTHHA rasa JJIsS BepXHeil M HUKHeI JacTeii:
p,V, =VvRT, p,V, = vRT,
rae V, u V, — oObeMbl BepXHel U HUMKHeH 4acTeil.
V,=S(H-h), V,=8h, rae S — ceuenne nopuras, H — BbicoTa cocyaa, b — BeicoTa, Ha

KOTOpPOM HaXOJUTCS IOPIIEHb.
YcioBue paBHOBecUs NMOPIIHA p,S +mg - p,S =0, rie m — Macca NOPUIHA.

mg

RT(l——l—J
h H-h

ITosyyum cOOTHOIIIEHHE AJIS KOJMUYEeCTBa MOJIEH rasa: v = ~ 0,022 Moib.

mg
RT (1 _ #)
h H-h
31. JIyuu, uaymiue oT OpeAMeTa Ha PACCTOAHMH d, COOMPAIOTCA HA PACCTOAHHUHM [, KOTOpoe GOoJIbIie

GOKYCHOI'O pPACCTOSHUA, U IIO3TOMY 00pas3ylT Ha ILJIEHKE IATHO auametrpoM o. M3 momobmsa
TPEYroJbHUKOB II0JIy4aeM COOTHOIIICHHE:

Omeem: v = ~ 0,022 MoJIb.

8 _[f-F 1)
D f
_____________ F - f TIATHO
—_——— D \\\\\
0 _____________________________ > = —— O
’ F



U3 hopMyIbl TOHKOM JTHMHIEI 1 +% = % HaXOJMM: [-F_F, (2)

f d

O6beaunas (1) u (2), moaydyaeM OKOHYATEJBHO: O = % =0,05 mmMm.

Omeem: 6 = %= 0,05 mmMm.

32. KoJumuecTBO TEIJIOTHI, BBIJEJIAIOIEECH HA pPe3UCTOpPe NOcje Pa3MBIKAHUA KJIOYa:

cu’ _qUu
=W =-==21—, 1)

¢ ¢ 2 2

Hanpsioxenue Ha KOHJeHCATOpe PaBHO MaJieHUIO HANIPAXKEHHUs Ha Pe3HCTOpe.

C yuetrom 3axkoHa Oma s nmoanoit nenu U = IR = ER/(r + R). (2)

O6wenunsasa (1) u (2), HaxoguM: @ = _G6R =20 mrlx.
2(R+r)
qéR
(0 tQ=—"-—=20 .
meem: Q 2R+ MK Jox
Bapuaut 12

28. Ilo mMpoBOAHUKY Te4eT NOCTOAHHBIA TOK, IMIO3TOMY II0 3aKOHY OMa 1A yuacTka uenu U = IR.

CompoTusiienue 060 YacTH IIPOBOZHMKA R ompenenseTcss COOTHOLIEHHEM R = p%, rae x —

JUIMHA TOM 4acTHU IPOBOJHUKA, Ha KOTOPOH OIpeAeNAeTCA HANPS'KEHHe; P — YAEJbHOE COIIpO-

THBJIEHHE IIPOBOAHUKA; S — ILIOIAh IONEPEYHOr0 CeYeHUs 3TOH YacTH IIPOBOJHUKA.
IIpu 0 < x < |, HalpAMKeHUe IPONOPIUOHAJILHO JJIMHE YYacTKa; 3HAYHUT, IJIOMIAAb IIONIEPEeYHOro

ceyeHHus IIPOBOAHHUKA NMOCTOSAHHA.

Ilpu [ < x <l, HampsA’KeHWe TaKKe JUHEHHO 3aBUCHT OT IJIMHEBI y4YacTKa; 3HAYUT, ILIOIIAIb
MONEPEUYHOr0 CE€YeHWs MOPOBOAHMKA HA 3TOM Y4YacTKe TOXe mocToAaHHAa. OAHAKO NoKasaHMs
BOJILTMETPA HA 3TOM Yy4YacTKe NPOBOAHHKA YBEJHMUYHBAIOTCA MeIJIEeHHEe, YeM Ha IIePBOM, IIO-
3TOMY ILJIOIIAAL [OMEPEYHOro CeYeHUs MPOBOAHHKA HA BTOPOM ydYacTKe 6GoJiblle, yeM Ha Iep-

BOM.

Omeem: NIOLIaAb TNOIEPEYHOr0 CeueHMs IMPOBOAHHKA HA BTOPOM ydacTKe GoJjblile, 4eM Ha

IIEPBOM.

29. 3aKoHBI JBHKEHUA IIApHKA HMEIOT BHJ:
gsina -t gcosa -t
2 o

X=v,sina-t+ sy Y=y,cosa -t —

2

B MoMeHT BTOpPOro coyJapeHus LIapUKa ¢ IJIOCKOCTHIO
x =S, y = 0, crexoBaTesabHO,

. 2

S=vosina-t+M, (1)
2

0=uocosa‘t—gio%oi. 2
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30.

31.

32.

2 .
CoBmecTHOe pernenwue (1) u (2) npuBogur K ¢ = 2& uS= ii—w .
g

g
2 2.2
W3 pucynka BugHO, uT0 H = Ssina = M =0,8 M.
g
2 2
Omeem: H=iw=0,8 M.
g

YcJioBHe paBHOBeCHdA CTOJIOMKA PTYTH OIpejesideT JaBJeHHe BO3/yXa B BePTHKAJILHOM TpyOKe:
p=p, +pgd, rae p, = pgH — armocdepHoe naBieHme. 3geck H = 750 MM, p — IJIOTHOCTH

PTYTH.

ITockoneky HarpeB Bo3gyxa B Tpy6ke mpoucxomuT no remmepatypbl T =T, + AT u obbem, 3a-

HUMAaeMbIi BO3AyXOM, He U3MEHMJICH, TO, COIJIACHO ypaBHeHUI0 Kianeitpora—MeHgeneeBa:
T d

EA A T

T, P H

OxonuarensHo noayuum: T, = AT %— =300 K.

Omeem: T, = AT% =300 K.

Jlyuu, uaymipe oT nmpeaMera Ha paccToAHUM d, cCOOMpalOTCA Ha pacCcTOAHUH [, KOTopoe OoJsbIne
¢doKyCHOro paccTossTHHA, U MO3TOMY 00pasylOT Ha ILIeHKe IATHO auamMerpoM O. M3 momobus
TPEYTOJLHUKOB IIOJYYaeéM COOTHOIICHUE:

2_LF (1)

— —
——
-
-—

-—
———
—
-
—
——

-—
——
- —
-—
-—
———
—
T ——
—
— -
-

W3 dopMyJIsl TOHKOM JIMH3EI %"'% = % HaXOIUM:

f-F F

s T e . 2
; . (2)

O6venunaAsn (1) u (2), nosryyaeM okoHUATENBLHO: D = % =1 cMm.

Omeem: D = % =1 cM.

Iloka K104 3aMKHYT, Yepe3 KaTYIIKy TedyeT TOK I, onpejesseMblii COIPOTHUBJIEHUEM Pe3UCTO-
. [
pa: I = R’ KOHJIeHCATOD 3aps»KeH OO HanpskeHus: U =4£.

2

BHeera MArgMTHOTO IIOJIsI KaATYIIKH DaBHAa

cs®

TOpa paBHa T

y JHEPIrusa 3JIEKTPHUYECKOI'O IIOJA KOHJAEeHcCa-
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28.

29.

30.

ITocie Pa3MBIKAHNA KJIOYa HAYNHAIOTCA 3JIEKTPOMAarHuTHLIE KoJiebaHuA U BCA 3Hepruda, 3amna-
CeHHaaA B KOHJEeHCaTOpe M KaTyIlIKe, BBIACJNUTCA B JlaMIle 1 Pe3UCTOope:

E=C‘52+L12 =C€2+ & L

2 2 2 2R?

CoraacHo 3akoRy »xoyna—JleRna BrlAessieMas B pe3UCTOPE MOINHOCTH IIPONOPIIMOHAIBHA €ro
conpotruBaenuo. CienoBaTesbHO, 93Heprus E pacnpegesurcs B jamile M pe3UCTOpPe IIPOIOP-
OHUOHAJIBHO UX COIIPOTHUBJIEHHUAM, U HA JaMIly IIPDUXOAUTCH

£ ré*(C + L/R?)

r
= =0,115 .
=z AR +7) flox
2 2
Omeem: Q@ = ré*(C + L/RY) =0,115 Ix.
2(R+r)
BapuaHTt 13

CompoTusJieHHE UAEATBHOrO BOJbTMETPA CUUTAETCA OECKOHEYHO OOJILIIUM, IIO3TOMY TOK Uepes
peocTaTr IIpH JIOO60M IOJIOMKEHHM €ro ABHI}KKA paBeH HYJIO M, CJIEJOBATEJbHO, HAIIPS)KEHHEe Ha
BeIBoIax peoctara paBHO 0. TakuMm o6pasom, MOKa3aHUS BOJIBTMETPA IIPU JIOO0M ITOJIOKEHHH
IBHJKKA peocTaTa paBHbI HAIIpSAKeHHUIO Ha pesucrope R.

Tox uepe3 peauctop R ompepenserca 3akoHmoM OMa AJA MOJHOUM menu: I = 6 , 4 HalpdMxKe-
R+r
HUe Ha pesucrope — 3akoHOM Oma ana yuacTtka nenu: U, = IR. YuureiBada, uro r = 0, noiy-
. I — 6 U —
yaem: I = 7 Ur= ¢ . Takum oGpasom, IIpH JIIOOOM IIOJIOK€HHMH ABHKKA peocTaTa IMOKa3aHUs

BoabTMeTpa paBHBI JJIC ucTouHUKA &.

Omeem: moxkasaHUS HIEAIBLHOTO BOJIbTMETpPA IIPH MNEepEeMEIIeHHMHN ABMMKKa peocTraTa OCTalTCA
HEeM3MEeHHBIMH.

Ha cuctemy Ten «miaiba + ropka» AeHCTBYIOT BHEIIHWE CHJIBLI (TAMECTH U PeaKIMM CTOJIA),
HAIpaBJIeHHbIe II0 BEPTHUKAJIH, II0ATOMY IIPOEKIIUA HMMITYJIbCA CHCTEMBI HA T'OPHU30HTAJIBHYIO
ochk Ox cucTeMBI OTCUETa, CBI3AHHOM CO CTOJIOM, COXpaHsercs. A3 3aKOHA COXpaHEHUs WM-
myabca:

Mu-mv =0, (1)

rge m — Macca maiibel, M — Macca F'OpKH, U — CKOPOCTh TOPDKM B TOT MOMEHT, KOTJa CKO-
POCTL 1Ia#0BI paBHA V.

W3 3ak0oHA COXpaHEHUA MEXAaHWYECKOH 3HEPTrUHU:

mv® | Mu® 5
—— +———+mgh==mgh. 2
5 5 gh=5me (2)
OobenuuaAsa (1) u (2), moxyuum: m _ 3g2h -1.
M v
Omeem: —"i=3—gz1—1.
M v

KonnuecTBo TemaoThl, MOJy4YeHHOE IIPH HAarpeBaHUM JbJa, HaXOASANIErocs B KaJopUMeTpe, IO
TemuepaTtypsl 0 °C:

@ =cm(0-t). (1)

KoJ/m4ecTBO TEILIOTHI, IIOJYy4YeHHOE JbAoM npu ero taguuu npu 0 °C:

Qz = )\’ml' (2)

KoaudecTBo TemwIoThl, OTAAaHHOE BOAOH IpH oxJjaskaeHuu ee go 0 °C:

Q = c,m,(t, — 0). 3)
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31.

32.

28.

29.

YpaBHeHMe TenyoBOro OajaHca:
R=Q,+Q,. 4)
Oowvepuuas (1)—(4), nonyuum:
_ myc,(t, - 0) N
T, 0—-t)+A
myc,(t, — 0) <
c,(0-¢#)+A

1 xr.

Omeem: m, = 1 kr.

Kak cienyer u3 puc. 1, npu cuzne Toxka I = 0,15 A HanpsaxeHue Ha cBeroguoge Up =3 B.

IIo 3akony OMa ajnsi ydyaCcTKa IleNM HAIPAXKEeHHe Ha Pe3NCTOpe, IO KOTOPOMY TEYeT 3TOT TOK
(nocyaemoBaTesbHOe BKJIoueHHe), U = IR. Ilo 3akony Oma AJA NTONHON (3aMKHYTOMH) Iienu
&=U + Up.

Pemenue cucremsnl gaer: U = IR =¢ -Ujp.

6_UD

ComnpotuByienne pesucropa R = =20 Om.

Omeem: R = 20 Om.

MuHuUMaJIbHASA AJUHA BOJHBI COOTBETCTBYET MAKCHMAJBHON 4acTOTe U dHepPruu (oroHa.

Ao = A4, B
_C _c _C
VM_K.V%*}» ’Vsz—k .
0 24 32

Yacrora poToHa, UCIIyCKAEMOTO ATOMOM IIpDH I€pPeXoje C OAHOI0 YPOBH#A SHepPrUM Ha APYToH,
IIPONOPIIHOHAJIFHA PA3HOCTH DHEPTHH 3TUX YPOBHEMH.

1 1 1
IToaToMy Vi3 = V,, =V, + Vg =C| — — — + —
Y Viz 14 ~Vag T Va2 AR
A =-C = Arghaghsy ~3.10" M
13 .
Vi3 7‘24)‘32 - )‘14)“32 + }"14}‘24
A
Omeem: A, M aihsy ~ 300 M.

- }"24}"32 - }"14}“32 + )“14}"24

BapuaHT 14

ComnpoTuBiieHHEe HAEaIbHOTO BOJBTMETPA CUUTAETCA OECKOHEYHO OOJIBINNM, IO9TOMY TOK depe3
peocTaT IpH JI060M MOJIOXKEHHM ero IBH)XKa pPaBeH HYJIO M, CJIeJOBAaTEeNbHO, Hamps KeHHe Ha
BbIBOZax peocrtaTa paBHO 0. TakuM o6pazoM, ITOKa3aHUs BOJBbTMETpPA IIPH JIIOOOM MOJIOXKEHHUH
JBUXKKA PeocTaTa paBHBI HANPSYKEHUIO Ha pesucrope R.

Tok uepes pesuctop R onpezpensiercss 3axkonom OMa st noaHoi menu: I = , 4 HanpsKe-

+r
HHe Ha pe3ucrope — 3axkoHoM Oma anda ydactka menu: U, = IR.

YuyureiBas, uro r = 0, nmonyuaem: I = % , Up=6.

Takum obpasom, npu JI000M INOJOEHHHM OBHXKKA PeocTaTa IOKasaHUsA BOJLTMETPA PaBHBI
91C ncrounmnka &.

Omeem: mOKa3aHUS HaeaJIbHOro BOJIBTMETpA IIPHU II€epEeMENIeHHH ABHUXKKAa peocTaTa OCTAaloTCA
HEeN3MEHHBbIMH.

Ha cucremy Tten «maiba + ropka» AeHCTBYIOT BHEIIIHHE CHJIBI (TSXKECTH M peaKIUM CT0Jia),
HalpaBJIeHHBIE 10 BePTHKAJM, IIO3TOMY IPOEKIHSA HMIYJbCA CHCTEMBI HAa TOPH30HTAJILHYIO
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30.

31.

ock Ox cucTeMbl OTCUeTa, CBA3AHHOH CO CTOJIOM, coxpaHsAeTcd. V3 3aKOHA COXPAaHEHHUS HM-
nyJabca:

Mu—-mv =0, (1)

rie m — macca maiiosl, M = 12m — Macca ropkM, U — CKOPOCThb HIaf0BI Ha JIeBOH BepUINHE
TODPKH.

CoryacHO 3aKOHY COXPaHEHMS MeXaHHWYeCKOil SHEepruu:

2 2
my” | 12mu” | oh - 3mgh. (2

2 2
gh
O6peauuas (1) u (2), nonyuum u = f-3—9

Omesem: u = g_h.
V39

KoanuecTBo TenaoTsl, HEOOXOANMOE AJIA HAUPEBAHUS JbJa, HAXOAAIIEroCA B KaJOPUMeETpE, 10
Temnepatypsl t: @, = c;m,(t —t,).

KonnuecTBo TENJOTHI, OTaBaeMoOe BOAOM IpH oxJaxkieHuu ee xo 0 °C:

Q, = c,m, (t, - 0).

KoaunuecTBO TeNmJI0THI, BhIZAEJIAOLIENCA TP oTBepAeBaHUM BoAkl mpu 0 °C:

Q, =Am,.

KosnuecTBO TemnoThl, BhIfeJsIONIeiicd NIDU OXJaKAEHUHU JIbJa, IMOJYYEeHHOTO U3 BOJbI, MO
TeMIepaTypshl t:

Q, = c,;m,(0-1).
YpasreHue TenyoBoro Gajiamca:

Q=0 +Q, +6;.
Monyama: ¢ myeit —my (e, (8, —0) + A +¢,(0-1t)) . _5°C.
m,¢,
Omeem: 1, = mye,t —my (¢, (t, —0) + A+ ¢, (0-¢)) - 5eC.
mlcl

Ilo 3axory Oma [ysi y4acTKa Iend HamnpsiXeHHe Ha Pe3ucTope, II0 KOTOPOMY TedeT 3TOT TOK
(nocnenoBaTenbHoe BKIOYeHue), U, = [\ R. '

ITo sakory Oma ajns mosHoO#M (3aMKHyTOM) menu ¢, =U, +U, .
Pemenue cucrems! paer: U, =R =¢, -U,,

COIIPOTHUBJIEHHE pe3ucTopa R = 6—’_—[—JE =30 Om.

1

Hanpsa)xenue Ha [AuOJe He 3aBHUCHUT OT CHJIBI TOKa dYepe3 Hero B MHTepBaje 3Ha4YeHUMH
0,05A<I<0,2A, nosromy U, =§, —U, nna 1060 CUIBI TOKa U3 3TOr0 MHTEpBaja, Cle-

JI0BaTeJbHO, CHJIA TOKA B HenH npu usMeHeHun II{C ucTounuxa

I=&=€2_UD:I 62_UD 1,5

2 1 ———=0,1
R R &, -U,

=0,05 A.

Ilony4yeHHOE 3HaUEHME YKJANHIBA€TCA B MHTEPBaJ IPUMEHUMOCTH BBHIODAaHHOM MOZAENIH, KOrja
CHJIA TOKa He 3aBHCHUT OT IIPHJIOKEHHOIO HAIPSKEeHHU.
Omeem: I, =0,05 A.
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32. MunuMasbHas AJUHA BOJHBI COOTBETCTBYET MAKCHMAJIBbHOM 4acTOTe M 3Hepruu (poToHa.
- _c '
}\'0 - K413 u vy, ‘_)\‘_-
0
HNnmeem: v, = £ . Vi, =<
A A
13 32
Yacrora ¢oToOHa, UCIIyCKAEMOr0o ATOMOM IIPH IIepPeXOAe C OJHOIrO0 YPOBHA SHEPruu Ha APYTroii,
TIPOITOPHVOHAJILHA PASHOCTH SHEPIrUil 3TUX YPOBHEH.,

1 1 1
ITosToMy V,, = V,, = Vg + Vo, = €| =— — — + —
Y Va4 14 13 32 AW
}\‘24 — A'13}\'14A’32 ~ 333 . 10—9 M.
}"137\'32 - )"147\'32 + 7\'14)‘13
Omeem: L,, = Mashyahag ~ 333 HM.

7‘137"32 - QL14)‘32 + )‘14}"13
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