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KOHTPOJIbLHBIX H3MEPUTEJIbHbIX MAaTEePHAJIOB
nast nposeaeHusi B 2020 rogy npoOHOro 3xk3amMmeHa
no PUBUKE

HNHcTpyKuus mo BHINOJTHEHUIO PadoThI
JUis  BBITIOJTHEHWSI  dK3aMEHAIIMOHHOW  paboThl 1O  (U3MKE OTBOAUTCA 3  daca
55 munyTt (235 munyT). PaboTa cCOCTOUT M3 IBYX YacTel, BKIIOYAOMUX B ceOs 32 3a1aHusl.
B zamanuax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SABIAETCS LEJIOE€ YUCIIO WM KOHEYHAS
necsitTuaHas ApoOb. OTBET 3aNUIIKATE B TIOJIC OTBETA B TEKCTE PaOOTHI,
a 3aTeM MEePEeHeCcUuTe Mo MPUBEAEHHOMY HIKe 00pasity B 6siaHk otBeTa Ne 1. EnunHuibt
U3MepeHust GU3NISCKUX BEITUYHH ITUCATh HE HYXKHO.

OtBeT: '2,5 M/c?. 3 - 2 ! 5

OtBeroMm K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 sBasercs nociea0BaTeI-HOCTh
udp. OTBET 3aMUIINTE B MOJIE OTBETA B TEKCTE PAOOTHI, a 3aTEM IEPEHECUTE M0 TPUBEAEHHOMY
HIKe 00pasily 6e3 npoOesoB, 3amsIThIX U APYrUX JOTIOJHUTEIBHBIX CUMBOJIOB B OJJaHK OTBETOB
Ne 1.

A|Db

OrtBer: 4|1 7 LI I

OtBeTOM K 3agaHuIo 13 gaBisgercd ciioBo. OTBET 3alUIIUTE B IIOJIE OTBETA
B TEKCTE pabOTHI, a 3aTeM MEPEHECUTE 10 MPUBEAEHHOMY HUXe 00pasiry B 6;1ank oTBEeTOB Ne 1.

Ortser: BanBO (3 BN PAB @)

OtBeTOM K 3agadusaM 19 u 22 aBistrorcest asa uucia. OTBET 3alIMIIUTE B II0JIE OTBETA B
TEKCTE pabOThI, & 3aTEM IEPEHECUTE 10 MPUBEAEHHBIM HIUKE 00pasiiam, He pa3Jiesiss yucia
npobesiom, B OsaHK oTBETOB No 1.

MaccoBoe
3apsn siapa Z YHCII0
sapa A

38 94 33894

OTBCTZ(1,4iO,2)H. 22' 7 LlOIZ

OtBer Kk 3aauusiM 27—32 BKIIIOYAeT B ce0st MOAPOOHOE OMMCAHNUE BCETO X0/ BBITIOTHEHUS
3agaHud. B 6manke oTBeToB Ne 2 yKaxuTe HOMEp 3aaHHs
U 3aIUILINATE €ro MOJIHOE PELICHHE.

[Ipu BBIYKCIIEHHSX pa3peIIacTCs UCII0JIb30BaTh HENPOIPAMMUPYEMBIN KalIbKYJIATOP.

Bce 6nanku EI'D 3anonHsioTcs sspkuMu 4€pHbIMU YepHUIaMHu. Jlomyckaercs
HCIIOJIb30BAHUE I'eJIC€BOM WM KAIWJLIAPHOU PYUYKH.

IIpu BBINOJIHEHUH 33JAHUI MOYKHO I0JIb30BaThCSl Y4EPHOBUKOM.




3anucu B 4YePHOBHKE, A TAKKE B TEKCTE KOHTPOJIbHBIX U3MEPUTEIbHBIX MATEPHATIOB
He YYMTHIBAIOTCS NPH OLIEHUBAHUM PabOTHI.

bamnbl, monyyennble Bamu 3a BbINOJNHEHHBIE 3ajaHus, cymmupyrorcsa. Ilocrapaiitecs
BBITIOJIHUTH KaK MOKHO OOJIbIIIE 3a1aHui U HaOpaTh HAMOOJbIIEe KOJTUIECTBO OAIIIOB.

ITocne 3aBepieHust pabOTHI IPOBEPHTE, YTOOBI OTBET Ha KaXJI0€ 3a/laHKE B OIaHKaxX
otrBeToB Ne 1 1 Ne 2 Ob1 3anmcaH MO TPABHIBLHBIM HOMEPOM.

Kenaem ycnexa!

Hwuxe npuBeneHsl cripaBouHbIe JaHHBIE, KOTOPBIE MOTYT MOHA100UThCst Bam ripu
BBITIOJTHEHUH PaOOTHI.

JdecsiTHYHBIE IPUCTABKHU

Haumeno- | O6o3HaueHue | Muoxutens | Haumeno- | O0o3HaueHue | MHOXUTENb

BaHUC BAaHUC
rura r 10° CaHTu c 102
Mera M 10° MUJLIH M 103
KHJIO K 10° MHKDO MK 10°°
IeKTO r 102 HaHO H 1079
b1 (3005 hi} 101 TUKO n 1012

Koncmanmut

YHCIIO TT n=3,14

YCKOpEHHE CBOOOIHOTO MaieHus Ha 3emiie g =10 m/c?

I'paBUTAllMOHHAA ITIOCTOAHHAA

G =6,7-10 1 H-m%/kr?

MOCTOsIHHAsA bonbkiMaHa
IIOCTOsAIHHAaA ABoraz[po

YHUBCPCAJIbHAA ra30Basi IMOCTOAHHAA

R = 8,31 JIx/(Momb-K)
k=1,38-10"2 JIx/K
Na = 6-10%° monp*

CKOPOCTh CBETa B BaKyyMe c=3-108 m/c
1
KO GHUIHEHT IPOMOPIHOHANLHOCTH B 3aKkoHe Kymoma K= A =9-10° H-M*/Ki®
g,
MOJTYJTh 3apsijia dJICKTpOHA
P AP P e=16-101 Kn

(ameMeHTapHBIN NIEKTPUIECKUI 3apsii)
nocrosinas [Inanka

h=6,6-10"3* Ix-c

Coomnoutenue medxncoy paiudHoIMU eOUHUUAMU

Temmnepatypa 0K=-273°C
aTOMHas €IUHUIIA MACChI l a.em. =1,66-10%" kxr
1 aToMHas equHHIIA MacChl DKkBUBajgeHTHa 931,5 M»B

1 51eKTPOHBOIBLT

1 actpoHOMUYECKasi €IUHUIIA
1 cBeTOBOII TO1

1 mapcex

15B=1,6-10"° I
1 a.e. ~ 150 000 000 xm
1 cB. ron = 9,46-10%° m
1 nk =3,26 ¢B. roga

Macca wvacmuy
AJIEKTPOHA

IIPOTOHA
HEUTpOHA

9,1.103%kr ~ 5,5-10*a.e.m.
1,673-10% xr = 1,007 a.e.m.
1,675-10?" xr ~ 1,008 a.e.m.




Acmponomuuecxue 6e/1UHYUNHbl

cpeaHuil paguyc 3emin Re =6370 kM
paanyc ConHua R. = 6,96-10° m
TeMrieparypa nosepxnoctu CoJHIa T=6000 K
IInomnocmo MOJICOJITHEYHOTO MacJa 900 xr/m°
BOJIBI 1000 xr/m® ATIOMUHUS 2700 xr/m°
npesecunsl (cocHa) 400 xr/m3 Keesa 7800 xr/m3
KEPOCHHA 800 kr/m> pTyTH 13 600 kr/m®

Yoenvnaa mennoémxocmo

BOJIBI 4,2-10° x/(xr-K)
aba 2,1-10% JIx/(xr-K)
xKeesza 460 Tx/(xr-K)
CBHUHIIA 130  JIx/(xr-K)

Yoenvnasa mennoma

ATIOMUHUSA 900 ITx/(kr-K)
Mean 380 Ix/(xr-K)
9yryHa 500 Tx/(xr-K)

apooOpa3oBaHMs BOMLI 2,3-108 Jx/kr
MJIaBJICHUS CBUHIIA 2,5-10* JIsx/kr
IUIABJIEHUS JIbA 3,3-10° JIx/xr

Hopmanwnwie ycnoeusa:  nasnenue — 10° Ila, temneparypa — 0 °C

Monapuasa macCca

aszora 28103 Kr/moib
aprosa 40-10° xr/mMoJb
BOZOpOJIA 2103 kr/mosb
BO3/yXa 29.103 kr/mousb
BOJIbI 18-103 kr/moub

relus 4-102% xr/mMonn
KHCI0poa 32103 kr/™mMoiib
JUTHUS 6-10°° Kr/mMoJIb
HEeoHa 20-10° kr/moib

YIJIEKUCIIOrO rasa 44.10° Kr/moib




Yacrs 1

Omeemamu K 3a0anuam 1-24 asnawomcea yugpa, 4ucio uiu nociedo08ameabHOCHy yugp.
3anuwiume omeem 6 none omeema 6 mekcme paoomsl, a 3amem nepenecume ¢ bIIAHK
OTBETOB Ne 1 cnpasa om Homepa coomeemcmeynouieco 3a0aHus, HAYUHAA C Nepeoll
knemouku. Hugpvr ¢ nocnedosamenvnocmu 3anucwiéaitme d6e3 npoodenos, 3anamoix u Opy2ux
O00ONONHUMENbHBIX CUMB0N06. Kadcowviit cumeon nuwiume 6 0moenvHOU Kiemouke 6
coomeemcmeuu ¢ npugedénnvimu ¢ onanxe oopazyamu. Eounuyvr uzmepenua guzuueckux
6eIUYUH RUCAMb HE HYICHO.

Ha pucynke npencrasieH rpaQuk 3aBUCMMOCTH MOYJIs b m/ch
CKOpocTH aBTOoMOOMIA OT BpeMmeHH t. Onpenenure no 10

rpaduKy nyTh, NPOIIEHHBIM aBTOMOOMIIEM B UHTEpBAe
Bpemenu ot 0 g0 30 c.

} -
10 20 30 40 50 1, ¢
OTBerT: M

2 ABTOMOOMITE Maccoit 10° K BIKETCS ¢ OCTOSIHHOM MO MO0 CKOPOCTBIO TIO BBITYKIOMY
MOCTY. ABTOMOOMJIb IEHCTBYET Ha MOCT B BepxHel ero Ttouke ¢ cusoit F = 9000 H. Cuna, c
KOTOPOil MOCT JIeCTBYET HAa aBTOMOOMIIb, paBHA

OtBeT kH.

Pactsnyras Ha 2 cM crajbpHas mNpyxkuHa oO0JaJaeT MOTEHLUMAIbHOW SHEprued ymnpyrom
nedopmaruu 4 Jx. Ha ckoJibko yBeNMMUUTCS MOTEHITMATIBHAS SHEPTUS YIPYTrou nedopmaruu

MPU PaCTSHKEHUU ATOM MPYKUHBI e1ie Ha 2 cMm?

OTBeT: JIK.

B cocyn BeicoTol 20 cM HanmuTa BoAa, ypOBEHb KOTOPOM HMKE Kpasi cocyna Ha 2 cM. Uemy
paBHA CWJIa JaBJICHHWS BOJbBI Ha JTHO cocyna, ecnu romans aHa 0,01 m2? AtmocdepHoe
JTABJICHUE HE YIYUTHIBATh.

OrtBeT: H

Ha pucynke mnoka3aH rpaduk 3aBHCUMOCTH KOOPJAMHATBHI X Tejia, X
IBUXKYIIErocs BAoJb ocu OX, oT BpeMeHu t. M3 mpuBeAEHHOTO HUXKeE C

CIIMCKa BbI6epI/ITe ABa MPAaBUIIBHBIX YTBCPIKIACHUS. B

D

1) B Touke A mpoekuus ckopocTu Tena Ha ock OX paBHa HYIIO. )
2) IIpoekuust mepemMeneHus Teaa Ha och OX MpH Mepexoe U3 TOUKH
B B Touky D oTpunarensHa.
3) Ha yuyactke BC ckopocTh Tena yMeHbIIAeTCs.
4) B Touke A mpoeKIus yCKOpeHus Tena Ha ock OX OTpHUIlaTeNbHa.
5) B touke D yckopeHue Tena U ero CKOPOCTh HANPABIICHBI B
IIPOTUBOIIOJIOKHBIE CTOPOHBI.

=¥

Ortser: | | |




El HckyccTBeHHBIH CIYTHUK 3eMJIM MEpenI€n ¢ OJHOW KPYroBOil OpOMUTHI HA IPYryr0, HA HOBOM
opOuUTE CKOPOCTHh €ro JIBMXKCHHS MEHbIIe, 4eM Ha NpexHed. Kak M3MEeHWIHMch mpu 3ToM
MOTEHIMAJIbHAsL SHEPTUS CIyTHUKA B TOJIE TSHKECTH 3eMJIM U €ro Mepro]] oOpalieHus BOKPYTr
3emmu? s KaX101 BETHYUHBI ONPEICTUTE COOTBETCTBYIOIIUI XapaKTep U3MEHEHHS:

1) yBenuuuiiacey
2) yMEHbIINJIACh
3) HE U3MEHUJIACh
3anummre B TaOIUIly BBIOpaHHBIC HUQPHI Ui KaXI0i (uzndeckod BenuuuHbl. Lludper B

OTBCTC MOI'YT IOBTOPATHCA.

[ToreHnnaneHas dHEprus
CIIYTHHKA

[Tepuon oGpammenus
CIYTHUKA BOKPYT 3eMJII

[1Ilait6a maccoit m, CKOIB3SIIAs MO TJIATKONH TOPU30HTATILHOM MOBEPXHOCTH CO CKOPOCTHIO , U
a0COJIFOTHO HEYNPYTO CTAJTKUBACTCS C TOKOsIIecs maiboit maccoit M. YcraHoBute
COOTBETCTBUE MEXKIY (PU3MUECKUMHU BEIMYMHAMHU U (HOpMYyIamMH, BBIPAXKAIOIIMMU UX B

paccmarpuBaeMoii 3amaue.

K kax10# no3umuy nepBoro crojdna nog0epuTe COOTBETCTBYIOIIYIO MTO3UIUI0 U3 BTOPOTO
CTOJIOIIA U 3aMUIINTE B TaOIUILy BEIOpaHHBIE LUDPBHI.

OU3NYECKUE BEJIMUYMHBI

A) cyMMapHBI UMITYJBC 1I1ai0 mmocie
yAapa

b) kuneTnveckas sHEpTUs HAJICTAIOIIEH
manowbI moce yaapa

OOPMYVYIJIbI

D mv
m+ M

2) mv

3)  m*MV
2(m+ M)’

4) mjb'j
2(m+ M)’

Alb

B cocyne HensmeHHOro o0bEMa HaXOAUTCS pa3peXEHHBIN raz B KoJndecTBe 3 Mojb. Bo
CKOJIBKO pa3 M3MEHUTCS JaBJICHHE raza B COCYyJe, €ClIM BBIIYCTUTh U3 HEro 1 Mojb rasa, a
aOCOJIIOTHYIO TEMIIepaTypy ra3a yMEHbIIUTH B 2 pa3a?

OtBeT: B pas(a)

OTtHocuTenbHAsT BIAXHOCTh BO3lyXa B COCYyZE, 3aKpeIToM mopiiHeM, paBHa 30%. Kakosa
OyZeT OTHOCUTENbHAs BIIAXHOCTb, €CIM HEpeMelIeHHEeM MOpUIHS O00bEM cocyaa Ipu
HEU3MEHHOH TeMIlepaType YMEHbIINTD B 3 pa3a?

OtBeT %

Bruemnue cunbl coBepminian Haj razoM padoty 300 [k, mpu 3TOM BHYTPEHHSS 3HEPTHUs
ra3a ysennuniach Ha 500 k. Kakoe KkoJiM4ecTBO TEIUIOTHI NOJIYUYMII a3 B 3TOM Iipoiecce?

OTBer: JIx.




OTHOCHUTENBHAS BIIAYKHOCTh BO3/AyXa B 3aKpHITOM cocyze ¢ nopirHeM paBHa 40%. Oobem
COCyJia 3a CYET JIBMKECHMs IOPIIHS MEIJICHHO YMEHBIIAIOT IIPU MOCTOSIHHOM Temmeparype. B
KOHEYHOM COCTOSIHUM 00BeM cocyna B 3 pa3a MEHbIIE HadanbHOro. BriObepure wu3
MNPCAJTOKCHHOIO IMCPCUYHA JBa YTBCPKACHHA, KOTOPBIC COOTBCTCTBYIOT PpE3yJibTaTaM
IMPOBCACHHBIX OKCIICPUMCHTAJIbHBIX Ha6JIIOI[€HI/II7I, " YKaXXHUTC UX HOMEpaA.

1) [Ipu ymenbiieHnn o0bemMa cocya B 2,5 pa3a Ha CTEHKaxX MOSIBIISIETCS poca.

2) JlaBiieHHe mapa B COCYJEC BCE BpEMsl YBEITUUHBACTCSI.

3) B xoHEYHOM UM HaYaJIbHOM COCTOSIHUM Macca Iapa B COCYE OJIMHAKOBA.

4) Ilpu ymeHbllieHHH 00beMa B 2 pa3a OTHOCUTENIbHAS BJIAXXHOCTh BO3JlyXa B COCyJZle CTaia
paBHa 80%.

5) B KxoHEYHOM COCTOSIHMH BECh TIap B COCY/I€ CKOHIEHCHPOBAJICH.

Ortser: |:|:|

He m3mensiss 00b€M cocyla ¢ WACaTbHBIM Ta30M, W3 HErO BBINYCTHJIA TOJIOBHHY Ta3a H
MOBBICHJIM TEMIIEpaTypy B cocyzne B JaBa pa3za. Kak M3MEHWINCh TPH 3TOM KOJHYECTBO
BEIIECTBA Ta3a B COCY/IC U €r0 BHYTPCHHSIS dYHEPT U ?

JInst KaX 0¥ BEJIMUMHBI ONPEACIINTE COOTBETCTBYIONIUIN XapaKTep U3MEHEHHUS:

1) yBenuuuiacey

2) yMEHbIINIACh

3) He U3MEHUJIach
3anumuTte B TaOMUIly BBIOpaHHBIC MUQPHI UIS KaXI0W (usmndyeckod BenmuuuHbl. [{udpsr B
OTBETE MOTYT MTOBTOPATHCS.

KonunuecTBo BemectBa | BHyTrpeHHssa sHEeprus

UYeTbIpe TOUEUHBIX 3apsjia 3aKperyIeHbl Ha IJIOCKOCTH TakK, Kak
MOKa3aHo Ha pucyHke. Kak HampaBiieH OTHOCUTEIBHO PUCYHKa
(BmpaBo, BIEBO, BBEpPX, BHU3, K HaOIOAaTeN0, OT
HaOoaTeNs) BEKTOP HANPSHKEHHOCTH 3JIEKTPOCTaTHUecKoro ' ® .
oyt B Touke O? OTBET 3alUIIUTE CIIOBOM (CIIOBaMH ).

OrtBeT: b

Kakass MoOIIHOCTh BbIAENSETCS B Yy4YyacTKe LEMM, CXeMa
KOTOporo wu3o0OpakeHa Ha pucyHke, ecatu R= 16 Owm, a
HampsbkeHue Mexnay Toukamu AuBpaBuo 8 B?  Ortser
IIPUBEANTE B BaTTax.

OrtBerT: Br.

ONEeKTpUYECKUH  TOK  IPOTEKAET  4Yepe3  KaTywmKky | [ Aj
uHaykTHBHOCTRIO 6 MIH. Ha rpaduke mnpuBenena |
3aBUCUMOCTB CHJIBI | 3TOrO TOKa OT Bpemenu t. Uemy paBHa
SHeprus MarHuTHoro mnosis (B M/[x), 3anacéHHas B KaTylke 0
B MOMEHT BpeMeHu t = 15 mc?
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OTBer: MmJIK.



VY4acToK 3IEKTPUYECKON IeMu MPEeACTaBIseT COOO0M IMOCIeI0BATEIbHO COCAUHEHHBIC
CepeOpssHYI0O U  aJIOMHHUEBYI0 TIPOBOJOKH. UYepe3 HUX MPOTEKAeT TOCTOSIHHBIN
ANIEKTPUYECKHil TOK cmioit 2 A. Ha rpaduke mokazaHo, Kak H3MEHIETCS MOTSHITHAI () Ha STOM
YYACTKE LIENU [PU CMEMIEHUH BJIOJIb IPOBOJIOK HA PACCTOSHUE X.

VY nenbHble conpoTuBieHus cepedpa u amtomunus paBabl 0,016 MkOmM u 0,028 MkOM-M
COOTBETCTBEHHO.

Hcnonb3ys rpaduk, BEIOSPUTE IBA BEPHBIX YTBEPKICHUS M YKOKHUTE B OTBETE MX HOMEpa.

o, B oA
il

kul 4] TR

Y 10 20 \'..- L

1) TInomans momepedHoro ceveHns aTfOMHHAEBOH TpoBosoku 7,84-1071 mm2,
2) Tnomans monepeyHoro ceueHus amoOMHHNEBOH poBookH 3,92-107 mm?,
3) Ilmomaau momepevHbIX CEUEHNUN MPOBOJIOK OJMHAKOBHI.

4) B cepeOpsiHOIl TPOBOJIOKE BBIAENAETCS Takas >K€ TEIUIoBas MOIIHOCTh, KaK U B

AIFOMHUHHEBOM.
5) B cepebpsiHOI MPOBOJIOKE BBIZEISETCS TEIIOBasi MOIIHOCTH 8 BT.

Ortser: :E

MoHoxpomMaTHUeCKUil CBET, paclpoCTPaHSBILIUNCSI B BOJE, BBIXOAUT U3 He€ B Bo3AyX. Kak

U3MEHSTCS cieayromue prusndeckue BeTUYUHbI IIPU IEPEeX0/ie CBETa U3 BOJbI B BO3AYX: AJIMHA
BOJIHBI CB€Ta, CKOPOCTh PacIpOCTpaHEHus cBeTa?
JIJ1s KaXk10¥ BETMYHMHBI OIIPEIeINTE COOTBETCTBYIOIIMM XapaKkTep U3MEHEHUS:

1) yBenuuutcs
2) yMEHBILIUTCS
3) HEe U3MEHUTCS

3anuiuTe B TaONHIy BbIOpaHHBIE UGBl 11 KXo Puznyeckoil BenuuuHbl. Lludper B
OTBETE MOTYT TOBTOPSITHCSI.

JlivHa BOJIHBI CBETa CkopocTb
pacnpoCTpaHEHHUs CBETa




[IpsmoyronpHast pamka u3 N BUTKOB OJMHAKOBOM  IUIOIIAABIO S Bpamiaercss ¢
94acTOTOHM v BOKPYT OJHOM W3 CBOMX CTOPOH B OJHOPOJHOM MAarHMTHOM TIOJIE C
uHAyKuen B. JIuanyu nHAyKIMK NeprneHauKyIIpHbl OCH BPALleHUs, CONTPOTHBIICHHE PAMKH
paBHO R. YcTaHOBHTE COOTBETCTBHE MEXIY (PHU3NUECKUMHU BEIMYMHAMH U (HOPMYJIaMH, T10
KOTOPBIM MX MOKHO OIPEICTHUTD.

K xax0¥ mo3unuu nepBoro cTosdma nog0epuTe COOTBETCTBYIOIIYIO TO3UIUIO0 BTOPOTO
Y 3aIUIIUTE B TaOIHIly BEIOpaHHBIE U PEI.

OU3SNYECKUE BEJIMUNHBI OGOPMVIJIbI
A) ammmutyna O/1C uHAYKINN B paMKe VvENS
B) apdexruBHOE (nCiicTBYIONIEE) 3HAUCHUE CHUITBI 1) V2R
TOKa, MIPOTEKAIOIIEro Yepe3 paMK _

P pes paviey VITVBNS

) R

3anumuTe B OTBeT LU(PHI, PACHONOKUB UX B mopsake, -J2AVENS
COOTBETCTBYIOIIIEM OyKBaM: 2 vBNS

OrtBer: A b

Onpenenure 4UCIO MPOTOHOB M HEUTPOHOB B aTOMHOM SIIPE HEM3BECTHOTO JJIEMEHTa X,
YYacCTBYIOIIETO B SIICPHOMN peaKIuu
A 1y _ 3 4
zX + 1H = ;He + ;He
B oTBeTe 3ammimmTe YMCIO MPOTOHOB M YUCJIO HEUTPOHOB CIUTHO O3 3HAKOB MpEHMUHAHUS
MCXKIAY HUMHU.

Yucno npotoHoB | UHCIIO HEUTPOHOB

B 6n1ank omeemog Ne 1 nepenecume monvko uucia, He pazoensnsn ux npooenom
unu Opy2um 3HaKoM.

1370y

Iepuon mosypacnajaa u3ortomna me3us 3 = papeH 30 gasaM. Bo CKOJIBKO pa3 yMEHBIIUTCS
KOJIMYECTBO aTOMOB 3TOTO HM30TONA IIe3Us B 00Opaslle, cojaepikaBIIeM IEepBOHAYAILHO |
MKMOJIb M30ToIa, 3a 60 qHei?

OrtBerT:




YCTaHOBUTE COOTBETCTBHE MEXKIY HWCTOYHHKOM CBETa W CBOMCTBAMU  M3IIyYCHHS,
UCIIyCKa€MOTO JTUM HMCTOYHMKOM. K KaX7oi mMo3uIMM TepBOTO CTONOLIa moadepuTe
COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA U 3aIMIINTE B TaOIHIly BEIOpaHHbIE HU(PHI
I10J1 COOTBETCTBYIOIIUMHU OyKBaMH.

HNCTOYHUK CBETA CBOMCTBO U3JIYUYEHMS, UCITYCKAEMOI'O UICTOYHUKOM
A) nazep 1) Henb3s HAOIIOJATh HEBOOPYKEHHBIM TITa30M
b) ceua 2) CIIEKTp SIBJISICTCS CILIOMIHBIM

3) HeNb3s UCTIONB30BATH JUIS MOJTyYeHUsT HHTEPPEPEHITHOHHON
KapTHUHBI
4) MOHOXPOMaTUYHOCTh

A b

OHpCI[CJ'H/ITe IMOKa3aHud aMIICpMETpa, CCJIIM IMOTPCIIHOCTL IPAMOIO HM3MCPCHUS paBHA
TIOJIOBHMHE ILICHbI ACJIICHHA IIKaJIbI an60pa. B otBere 3anummuTe 3HAaYCHHUE U MOrpCIIHOCTD

cIUTHO 0Oe3 mpoberna.
4 N
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OtBerT: ( + )A

B 6n1ank omeemos Ne 1 nepenecume monvko uucaa, He pazoensnsn ux npooenom
U Opy2um 3HAKOM.

HCO6XOI[I/IMO OKCIICPUMCHTAJIbHO U3YYHUTb 3aBUCHUMOCTD €MKOCTHU MJIO0CKOTO KOHACHCATOpa OT
CBOMCTB JAUDJICKTPUKA, MMOMEMIEHHOTO MCXKAY €ro IIaCTUHaMH. Ha Bcex MMPEACTABJICHHBIX
HHIKC PUCYHKAX S— Iiomaab IJIaCTUHBI KOHACHCATOPA, d- pacCTOAHHUEC MECKAY IJIIAaCTUHAMMU.
Kakue ABC YCTAHOBKHU CJICAYCT HUCIIOJIB30BATH JIS MIPOBCACHUS TAKOTO I/ICCJ'Ie)IOBaHI/ISI?
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PaccmoTpure Tabnuiry, CoAepIKaIlyo CBEACHH O IPKUX 3BE3/1aX.

Hammenopanue | Temmepatypa Macca Pamuyc Cpenran
3BE3IEl MOBEPXHOCTH, (e maccax (B pagEvcax | ITIOTHOCTE IO
K Comnama) Comnua) OTHOIIEHHIO K
IIOTHOCTH
BOZEL
Ansaedapan 3600 5.0 45 77107
£ Boamwuero B 11 000 10,2 3.5 33
Purens 11 200 40 138 2107
Crpuyc A 9250 2.1 2,0 0,36
Crpuyc B 8200 1.0 0,01 1,75 - 10°
Connue 6000 1.0 1.0 1.4
o [lenTaEpa A 5730 1.02 1.2 0.80

Bri6epute Bce BepHbIE YTBEPKACHUS, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTHKAM 3BE3].

1) Temmepatypa 3Be3abl o LleHTaBpa A COOTBETCTBYET TEMITEpaType 3BE3J CIEKTPaTbHOTO
kiacca G.

2) 3Be3na Purenb SBISIETCS] CBEPXTUTAHTOM.
3) Hame CouHIle OTHOCHTCS K THTAHTaM CIIEKTpaiibHOTO Kiacca C.
4) Cpemusist ioTHOCTH 3Be3/161 Cupuyc A 6osbiie, yem y CorHila.

5) 3Be3na € Bosunuero B oTHOCHTCS K 3BE3/1aM TIaBHOM MMOCIIEA0BATEILHOCTH Ha HArpaMMe
I'epmmpynra — Peccena

Otger: |

Yactp 2
Omeemom K 3a0anuam 25 u 26 asnaemca yucno. 3anuuwiume I3mo 4ucio 6 noje omeema 6 meKkcme
pabomwl, a 3amem nepenecume 6 b/JIAHK OTBETOB Ne 1 cnpasa om Homepa
cooOmeemcmeyoue20 3a0anus, HaYuHas ¢ nepeoil kiemouku. Kasxcovlii cumeon nuwume 6

OMmMOoenvHoul Kilemouke 6 COOMmEemcmeuu ¢ NnpuseoéHHvimMu 6 0O1amke oopazuamu. Eounuywi
u3MepeHus huuueckux eUYUH RUCAMb He HYHCHO.

[Tnockuii 3apsKeHHBIN BO3AYIIHBINA KOHJIEHCATOP, OTKIIFOUEHHBIM OT UCTOUYHUKA HAMPSKEHHUS,
3aMOJHIIOT AUAIEKTpUKOM. KakoBa mudnekTpuueckas MPOHUIIAEMOCTb IUAJIEKTPUKA, €CIIU
HAMPsKEHHOCTD AJIEKTPUYECKOTO TMOJISE B AMAJICKTPUKE MEXKAY IJIACTMHAMM 3allOJIHEHHOTO
KOHJICHCATOpa  MEHbBIIE  HANpPSHKEHHOCTH  DJICKTPUYECKOTO  MOJIS
KoHeHcaTopa B 1,25 paza?

OrtBeT:

HC3aIllOJIHCHHOTI'O

Pa3zHocTh XOma JABYX KOTEPEHTHBIX Jydell [0 HEKOTOpoMl TOYKM paBHa 1,8 MKM,
Omnpenenure KOTUYECTBO IMHBI BoJH Buaumoro cseta (300 -700 HM), Ui KOTOPHIX B
TAaHHOU TOYKe OyAeT HaOtoAaThCs HHTEPPEPEHITUOHHBIH MAaKCUMyM ?

OTtBerT:

He 3a0y0bme nepenecmu éce omeemol ¢ 01aHK omeemoe Ne 1 ¢ coomeemcmeuu ¢ uHcmpyKyueil
nO 6bINOJIHEHUIO PadOombl.

IIposepome, umoovl Kar)covlit omeem Ovll 3aNUCAH 8 CMPOKE C HOMEPOM COONBEM CHBYIOULECO
300aHUA.




/Jlna 3anucu omeemos na 3adanusn 27-32 ucnonvzyiume bJIAHK OTBETOB N 2. 3anuwiume
cuauana Homep 3a0anus (27, 28 u m. 0.), a 3amem peuieHue coOmeemcmeyouiell 3a0ayu.
Omeemul 3anucvleaiime 4émko u pazdopuueso.

B cxeme Ha pHCYHKE CONPOTHBIIEHHE pE3UCTOpPA U IMOJHOE
conpoTtuBiieHne peocrara paBHel R, DJIC Oartapeiiku paBHa E, e€ L r

L. R R
BHyTpeHHee cornportuBienne HuutoxHO (I = 0). Kak Bemyr cebs R ] ¢
(yBEIMYMBAIOTCSI,  YMEHBINAIOTCA,  OCTAIOTCS  MOCTOSIHHBIMH) —
MOKa3aHUs HWICAIBHOTO BOJIBTMETpPA NPH TMEPEMEIIECHUU JBUKKA
peocrara M3 KpalHEro BEpXHEro B KpailHEe HIDKHEE ITOJIOKCHHE?
OTBeT MOsSICHUTE, yKa3aB, Kakue (PU3NUecKre 3aKOHOMEPHOCTH Bol
WCIIOJIH30BAJU JJ11 OOBSICHEHUSI.
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Ilonnoe npasunvnoe peutenue Kaxcooi uz 3aday 28—32 00axcno cooepircams 3aKOHbL U hopmysl,
npumeHenue KOmopvix HeoOX00UMo u 00CMamo4UHO 0N peulenus 3a0aiu, a maKyice
MamemamuyecKue npeoopazoeans, pacuémol ¢ YUCAeHHBIM OMEENOM U RPU HEOOX00UMOCU

DPUCYHOK, NOACHAIOWUIL peulenue.

I'py3, nexamuii Ha CTOJIE, CBS3aH JIETKOM HEPACTSXKMMOW HUTHIO, 7
repeOpoIIeHHON Yepe3 uaeaabHbIH OJI0K, ¢ Tpy30oM Maccou 0,25 Kr.

Ha nmepBblii rpy3 JAEHCTBYET TOPU3OHTAIbHAS IMOCTOSIHHAS
cuna paBHas o Moyt 9 H (cm. pucyHok). Bropoit rpy3 Hadan
JBUTATbCSI C YCKOPEHHEM 2 M/C HallpaBJIEHHBIM BBepX. TpeHuem
MEeXAy IPy30M M MOBEPXHOCTHIO CTOJa npeHeOpeub. KakoBa macca
MepBoro rpysa?

[Tpu BeIMOTHEHNUHU TPIOKa «JIeTaromuii BEIOCUTIEANCT TOHIIHMK ABMKETCS 110 TPAMIUIMHY IO/

JCWCTBUEM CHIIBI TSDKECTH, HAuWHAs JBIKCHHE W3 COCTOSHHUS TOKOS C BBICOTHI H (CM.
PHUCYHOK).
Ha kparo TpammuimHa CKOpoCTh TOHIIHMKA HamnpasieHa moj yriioM 30° k ropusonty. [Iponeres
M0 BO3AYXY, TOHIIUK TPU3EMIISICTCS HAa TOPU3OHTAIBHBIA CTOJI, HAXOMISIIUICS Ha TOW JKe
BBICOTE, YTO M Kpail TpamruimHa. KakoBa BbicoTa mojieta hHa 3TOM TpamiumHe?
ConpoTHBJICHHEM BO3/lyXa U TPEHHEM ITPEHEOPEYb.
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B mwmunaape o6bémoM V= 9 1 moa mOpIIHEM HAXOAWTCA BO3AYX C OTHOCHTEIBHOM
BIaXHOCTRIO I' = 80% mpu koMHaTHOU Temmnepatype T = 293 K mox naBienuem p = 1 atm.
Bo3nyx cxumator g0 obbema V/3, mommepkuBas ero TemrmepaTypy mnocTossHHOM. Kakas
Macca M BOJIbI CKOHJIEHCUPYETCS K KOHIY mpolecca ckatusi? J[aBieHre HachIIIEHHOTO mapa
BO/JIbI IPU JAHHOU Temmneparype paBHO py= 17,5 MM PT. CT.



- MeTaumyecKuit JUCK paanyCcoM 1OCM C MaJIBIM COITPOTUBJICHUEM BPAIIACTCA B MaI‘HI/ITHOM IIoJie €

uraykiueir 1 To meprenauKyIspHOi MIOCKOCTH HCKa, ¢ YrioBoi ckopocthio =100 ¢, Uepes
CKOJIB3AIII[ME KOHTAKThl K CEPENMHE W K Kpaw JUCKa MOIKIIOYEH pe3uctop comporusieHuem 10
KOM 1 mocrnenoBatenbHO ¢ HUM — KoHjaeHcatop EmkocThio 3 MK®. Kakum 3apsigom ( B
YCTAHOBUBILEMCS pEXUME 3apsKeH ITOT KOHJeHcaTop?

Hasnenne cBera ot CoJHIIA, KOTOPBIA MaJaeT MEPICHIANKYIIPHO HA aOCONIOTHO YEPHYIO
IOBEPXHOCTb, HAa  opbure 3emim  cocTaBuseT  okoio P =510°Tla.  Ouenure
KOHIICHTPAIMIO N (JOTOHOB B COJIHEYHOM H3Iy4CHUH, CUUTAs, YTO BCE OHH HMEIOT JTUHY
BOJHBI A = 500 HM.
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