TpenupoBounasi padbora Ne5 no ®PUZUKE
11 xinace
18 mas 2020 rona
Bapuant ®N1910501

Breimosiaena: ®UO KJ1acc

NHcTpyKIus M0 BHINOJTHEHUIO Pad0ThI

Ha BeimonHenwe pabotbl mo ¢usmke oTBoauTCs 3 yaca 55 MHUHYT
(235 munyT). PaboTa cocTouT U3 ABYX 4acTel, BKIIOUYAOUX B ce0s 32 3a/1aHusl.

B zamanusax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM SIBIISIETCS 1IEIOE YHUCIIO
WM KOHEYHasl JecsaTHYHas ApoOb. OTBET 3amuIIUTE B IMOJE OTBETA B TEKCTE
paboThl. EquHuIel naMepenns Gu3nuecKuxX BEJIUYUH ITUCATh HE HY)KHO.

OtBerom Kk 3amanusm 5-7, 11, 12, 16-18, 21, 23 u 24 saBasgercs
MOCJIEA0BATENbHOCTh U(P. OTBET 3alUIINTE B MIOJIE OTBETA B TEKCTE pabOTHI O€3
pOo0OEJIOB, 3aMATHIX U APYTUX JOMOTHUTEIbHBIX CUMBOJIOB.

OtBeroM K 3amanuio 13 sBiasercd cioBo. OTBET 3alUIIMTE B IOJIE OTBETA
B TEKCTE paOOTHI.

OtBeToM K 3amanusaM 19 u 22 gBiuarorcs aBa uuciaa. OTBET 3alUIIATE B MOJIE
OTBETa B TEKCTE pabOTHI.

OTBeT Kk 3aganusaM 27-32 BKJIoUaeT B ce0s moApoOHOE OMMCaHUE BCETro Xo1a
BBITIOJIHEHUSA 3a/1aHusl. Ha 4ncToM JHUCTe yKa)XKUTe HOMEp 3a/IaHus U 3aIUIIUTE €T0
MIOJTHOE PEIICHHE.

[Ipy BBIUMCIEHMAX PA3PELIACTCA HCIOJIB30BATh  HENPOIPAMMUPYEMBII
KaJIBKYJISITOP.

Ilpy  BBIIOAHEHMM  3aJaHUM  MOXKHO  IIOJI30BAaThCS  YEPHOBUKOM.
3anucu B Y4epHOBUKE HE YYUTHIBAKOTCS MPU OLICHUBAHUU PadOTHI.

bamnpl, momyduenHele Bamu 3a BBIMIOTHEHHBIC 3aJaHWs, CYMMHPYIOTCS.
[TocrapaiiTech BBIIOJHUTH KaK MOYKHO OOJIbIIE 3a/laHul M HaOpaTh HaUOOJIbIICE
KOJIMYECTBO OAJJIOB.

Kenaem ycnexa!
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Huxe mpuBeneHbl cOpaBOYHBIE JaHHBIE, KOTOpPbIE MOTYT MOHanoOuthcs Bam

MIPY BBITIOJTHEHUH PaOOTHI.

I[eCﬂTI/IquIe NPUCTABKH

H:;::flzo_ O06o3Hauyenue | MHOXKHTEIb Hf::zlem_ O06o03Hauenue | MHOXKHTE/Ib
rura r 10° CaHTH C 1072
Mera M 10° MUJIIA M 1073
KUJIO K 10° MHKPO MK 10°°
TeKTO r 10° HaHO 107
Jenu hil 107! MMUKO I 10712

KoHcTaHTBI
YHCIIO 7T r=3,14
ycKopeHHe cBOOOJHOro nafaenus Ha 3emne g = 10 m/c?

rpaBUTAlIMOHHAA ITIOCTOAHHAA

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

YHUBCPCAJIbHAA Ira30Basd IIOCTOAHHAA

R = 8,31 Jlx/(monp-K)

noctogHHas bonpnmana

k=1,38-10% JIm/K

MOCTOsSIHHAsE ABOTaApO Nao=6"-10% monp !
CKOpPOCTBb CBETA B BAKYYyME c=3-10%m/c
K02 PUITMEHT MPOTOPITMOHATHPHOCTH 1
_ — 0. 10° Hr2/Kr2
B 3akoHe Kymona k= Ao 9- 10" Hm"/Kn
g,

MOJyJIb 3apsijia AIEKTPOHA (JIEMEH TapHbII
AIEKTPUYECKHM 3apsi)

e=1,6-10" K

noctostHHadg [ manka

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

CooTHoIeHus MEXKIY Pa3/iMYHBIMUA € AMHUIAMHU

TemIeparypa

0K=-273°C

aTOMHaA €AMHUIIA MaCChbl

la.e.m. =1,66 - 1027 kr

1 aromnas CAMHHIIAa MaCChbl OKBUBAJICHTHA

931,5 MaB

1 2JIEKTPOHBOJIBT

15B=1,6-10" JIx

1 acrpoHOMUMYECKas equHULIA

1 a.e. = 150 000 000 xm

1 cBeTOBOI TOI

1 cB. rox ~ 9,46-10" M

1 mapcek I nmx = 3,26 cB. roga
Macca yacTuig

3J1eKTPOH 9,1-103"'kr~5,5-10%a.e. m.

IPOTOH 1,673 - 10?7’ xr = 1,007 a. e. M.

HEUTPOH 1,675 - 102" kxr = 1,008 a. e. M.
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ACTp OHOMHYECCKHE BCJIMNINHBI

CpemHui paanyc 3eMiH Re = 6370 kM
pamuyc Conmiga Ro=6,96 - 108 M
TemMIieparypa nosepxHoctu ConHua T'=6000 K
ILnoTHOCTH
BOJIbI 1000 kr/M® [MOJCONTHEYHOTO Macia 900 xr/m>
JPEBECHHBI (COCHEI) 400 xr/M°  |amoMHUHNSA 2700 kr/m*
KEpPOCHHA 800 kr/M®  xenesa 7800 kr/m*
PTYTH 13 600 xr/m’
YiaenbHasi TEMJI0EMKOCTD
BOJIBI 4,2 - 10° JIx/(xr-K) ATFOMUHUS 900 Ix/(xr-K)
JbJa 2,1 10° Tx/(xr-K) Menu 380 JIx/(xr-K)
Kemesa 460 JIx/(xr-K) yyryHa 500 Tx/(xr-K)
CBUHIIA 130 x/(xr-K)

YiaeabHada TeJjioTa

1apoo0pa30BaHus BOIEI 2,3 - 10° JIx/kr
TUTABJICHYS CBUHITA 2,5 10* Ix/kr
[UIABJICHUS JIbJA 3,3 10° Jx/kr

HopmanbHble yca0Bust

nasnenue: 10° Ia, Temneparypa: 0 °C

Moasipuas Macca

a3ora 28 - 107 kr/mMo7b renus 4 - 107 kr/Monb
aprosa 40 - 107° kr/monb KHCI0pO/a 32 - 107 kr/Mo07b
BoJIopoia |2 - 1073 kr/MOJIB JINTUSA 6 - 107 kr/MoIb
BO3/yXa 29 - 107 kr/mMob HEOHAa 20 - 107 kr/mMo7B
BOJIBI 18 - 107 kr/mMonb YIIIEKHCIIOTO ra3a 44 - 107 kr/mMomb
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Yacre 1

Omeemamu Kk 3a0anuam 1-24 saenaromca cnoeo, uugpa, uucio unu
ROC/1e008AMEILHOCIb UUPDP Ulu uucenr. 3anuwiume omeem 6 nojie omeema
6 mexcme paoomul. EOunuybl usmepenus puzuyeckux eeuuH RUCAMb He HYHCHO.

Ha pucynke u3zo0pakeHbl rpapuku 3aBUCUMOCTEH CKOpOCTe V' ABYX TOYEUHBIX
TCJI OT BPEMCHHU 1.

V, Mm/c J
6

0 2 4 6 8 10 12 rc

N3BecTHO, UTO B HAa4YaJdbHBII MOMEHT BPEMEHM KOOpJMHATa BTOPOTO TEla paBHA
HYJIIO, 1 B MOMEHT BpeMeHHt ¢ = 10 ¢ Tena BcrpeTrwinch. Onpeaenure HadalbH Yo
KOOPAMHATY IIEPBOTO TeIa.

Ortser: M.

Ha ropu3oHTampHOM cTONie JEXKUT Opycok wmaccoir 600T, K KOTOpOMY
MpUKpeEIUIeHa MpykuHa *keéctkocTbio 15 H/M. BTopoii koHel npyXUHbI MpULIETIIeH
K BOMTOMY B CTON TBO310. B HayanbHBII MOMEHT BpPEMEHU NpPYKHHA
HE pacTaHyTa u Topu3oHTaIbHA. Koadduiment tpenns Mexay OpycKoM U CTOJIOM
paBen 0,5. Ha kakoe MakcuUMallbHOE pPAaCCTOSHUE MOXHO CJIBUHYTh OpYCOK
0 CTOJIY BJIOJIb OCH MPY>KUHBI, 4TOOBI MOCTI€ OTIYCKaHUs OpyCKa OH MOKOMJICA?

Ortser: CM.

Ilo rmankoii ropusoHTanbHOW Iuiockoctn XOY (eMm. puc., y,
BUJI CBEPXY) PABHOMEPHO JBMIXKETCS MAJICHBKMM IIapUK CO
CKOpPOCTBIO 5 M/C, HanpapiaeHHoU oA yriioM o =30 ° k ocu OY.
Macca mapuka 100 . B Touke A mapuk abCONIOTHO HEYNPYro
CTAJIKMBAETCSI CO CTEHKOM, pacIoJIOKEHHOM B0 ocu OX. V
Uemy paBeH MOJyJIb U3MEHEHHUS MPOEKIMH WMITYJIbCa IIapUKa
Ha ocb OX? \ A4

OtBeT: Kr-m/c.
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B cocyn Hamura KMAKOCTb, a TMOBEPX HEE HAIWTAa BTOpas KUJIKOCTb,
HE CMeEIIMBarolascs ¢ neppod. Ha rpanune paszgena 3THX KUAKOCTEW IUIABAET
OJIHOPOJIHOE TENO0, KOTOPOE HE BBICTYIAECT HAJ MOBEPXHOCTHIO BEPXHEN KUJIKOCTHU
U He Kacaetcs qHa. [InoTHOCTh 3TOTO Tena B 1,25 pa3 MeHblIe INIOTHOCTU HUKHEN
KHUJKOCTH M BO CTOJIBKO € pa3 OoJIbIle MIOTHOCTH BepXHel xuakoctu. Haiinure
OTHOIIIEHHE YacTU O0BEMA Tejla, KOTOPHIM MOTPYKEH B HUIKHIOIO >KUIKOCTD,
K 4acTH 00bEMa, MOTPYKEHHOTO B BEPXHIOIO JKUKOCTb.

OrtBer:

MaxkcuManbHbI Yrojl HakjJOHA K BEPTUKAIM, II0J KOTOPHIM
MOXET CTOATh JIECTHUI[A MAacCOM m, TIPUCIOHEHHAS

K BEPTUKAIbHOM TIIAJKOW CTEHE MW OIMparolasics Ha
TOPU30HTAIBHBIN 11epOX0BaThIi 101, paBeH o.. Koadduiment
TPEHUsT MEXIY HOXKKaMU JIECTHULIBI U II0JIOM pPaBEH L.
JlecTHUIly YCTaHOBWJIY, HAKJIIOHUB €€ UMEHHO IO YTJIOM QL.

W3 npuBe1EHHOTO HIDKE CITMCKA BHIOGPUTE ABA MPABUIBHBIX A
YTBEPKIACHUS. —

1) Monynb CWJIBI pEakIud CO CTOPOHBI CTEHBI OOJBINE MOJIYJS CHIIBI TPEHUS
MEK1y HOXKKAMH JIECTHULIBI U TIOJIOM.

2) Monynb cuiibl TPEHUS MEXAY JIECTHULIEHM W TOJOM paBeH MPOU3BEICHUIO
ko3 uIieHTa TpEeHUs L Ha MOAYJIb CHIIBI PEaKLIUU CO CTOPOHBI CTEHBI.

3) Monynb cuiibl TpEHUS MEXKIY JECTHUIEW M IOJOM pPAaBEH MPOU3BEIECHUIO
ko3 puIeHTa TpEeHUs L Ha MOAYJb CHIIbI TSAKECTH.

4) Moayinb CUJIbI TSXKECTU MEHbILIE MOIYJISI CHUIIbI PEAKIIMU CO CTOPOHBI T0JIa.

5) MOMEHT cuiibl TPEHUSI OTHOCUTEIBHO OCH, MMPOXOAIICH yepe3 TouKy A, paBeH
HYJIIO.

Orser:
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Kamens OpocaioT 1oj VYoM K TOPU3OHTY C TOPU3OHTAIBLHON ILIOMIAJKH.
3areM kaMeHb OpOCaroT BO BTOPOM pa3 ¢ TOU K€ IJIONIAIKU, COXPAHUB HEM3MEHHBIM
MOJyJb HAYaJIbHOM CKOPOCTH, HO YBEJIMYMB YroJl MEXKIY BEKTOPOM HadabHOMN
CKOpOCTH W Iulomaakoil. Kak W3MEHSIOTCS BO BTOPOM Clydae IO CPAaBHEHUIO
C IIEPBBIM BBICOTA MOJBbEMA KaMHSI M KMHETHUYECKas SHEPIus KaMHS B HAWBBICHICH
TOUYKE TPAEKTOPUH?

JInst ka0 BETMYMHBI ONPEACIINTE COOTBETCTBYIOIINN XapaKTep €€ N3MEHEHHUS:

1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHseTcs

3anuiute B TaONMIy BbIOpaHHBbIE LUQPPBI AT KaxaAoH (PU3MUECKON BETUUYHMHBI.
[udpsl B 0TBETE MOT'YT IOBTOPATHCS.

BricoTa nogbéMa kamHs Kunernueckas sHeprus kaMHs
B HAMBBICIIIEW TOUKE TPACKTOPUU

Toueunoe Teno coBepIAET FAPMOHUYECKUE x cuy

konebanus. Ha pucynke n3obpaxén rpapuk 4
3aBHCHUMOCTM CMEIIEHHs] X JTOro Tela
OT BPEMEHU /. 2

YcTaHOBUTE COOTBETCTBUE MeEXIy Gusnde-

CKUMHM BeJIMYMHAMHU U uX 3HadeHusmu B CH. 2 4\6 8 10/12 14 16
K kaxmoil mo3uumud TiepBOro croibma -2
HO0EPUTE COOTBETCTBYIOLIYIO MO3HIHIO M3

BTOPOTO CTOJIOIIA M 3amuimuTe B Tabimuyy  —4
BbIOpaHHbIE UQPPBI MO, COOTBETCTBYIOLIUMU
OyKBamu.
OU3NYECKASA BEJIMUNHA 3HAYEHME (B CH)
A) Monyllb MaKCUMaJIbHON CKOPOCTH Tela ) 1
b) mauanwHas da3za konebanwmii En
2) 0,02
T
3
3) 1
—T
6
4) 0,01 ,
T
9
A|b
Ortger:
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[lopruss waeanbHOrO OJHOATOMHOTO Ta3za oOrianaia BHYTPEHHEW dSHepruei
300 I)x. B HekoTOopoMm IIpollecce AABIEHUE OSTOM IMOPIUU Ta3a YBEIUYUIOCH
B 6 pa3, a 00bEM ymenbmiIcs B 1,5 pa3a. UeMy crana paBHa BHYTPEHHSSI SHEPTUS
ra3a B KOHIIE JaHHOTO Tpoliecca?

OtBer: JIxK.

B 1860 romy Oenbruiickuii unxenep Kan OtbeH JleHyap co3nan ra3oBblid
JIBUTATEIb C 3aKUraHWEM OT JjekTpuueckor  uckpbl. KII[[  omHou
3 Moaudukanuii sToro asuratens cocrabisul 3%. Kakas sHeprusi Bwlaensiach
3a OJHY MUHYTY IIPU CTOPAaHUM T'a3a B Kamepe 3TOro JBUTATENs, €CJIM OH Pa3BUBAI
MontHocTs 1200 B1?

OtBer: kJIx.

JIBe Kancyiabl ¢ TBEPABIM U KUIKUM

1
BEIIECTBAMH, MMEIOUIMH OJIMHAKOBYIO MACCY, .
MOMEIAIOT B KaJIOPUMETPhl — B TeEpBbIA 1
KAJIOPUMETP Karicysly C >KMJIKUM BellecTBoM, 47 —
BO BTOpPOW — C TBEPABIM. B MOMEHT BpemeHH 37 -
= 0
to=0cCc B NEpPBOM KAIOPUMETPE BKIIOYAIOT y S \\
PEKUM  OXJIOKJCHUA, a BO BTOpOM — 27 f—
HarpeBaHus. MOIIHOCTH  OXJIAX/IAIOLIEro T /’ 2
W HarpeBarelbHOTO 3JIEMEHTOB OJMHAKOBHI,
TEIJIONOTEPU  OTCYTCTBYIOT. Ha  pucyHke -
P O P 0 fo 21y, 3ty 4L Sty 6l 1

M300paKEHBI rpaduku 3aBUCUMOCTEHN 0

temriepatyp 1 3Tux Tenm OT BpemeHu f. Omnpenennre OTHOLIECHUE YACIBHOU
TEIUIOEMKOCTA BTOPOIO Teja B TBEPJAOM COCTOSHUM K YJIEIBbHOM TEIUIOEMKOCTH
IIEPBOIO TeNa B TBEPAOM COCTOSIHUM.

OTtBeT:
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Ha pV-guarpamme wuzoOpaxensl Tpu Iukinydeckux mnporecca A, B u C,
COBEpIIAEMbIX OJHUM MOJIEM HJI€aTbHOTO OJHOATOMHOro raza. O0xoa Kaxaoro
LMKJIa HA IMarpaMMe COBEPILIAETCS B HAIIPABJIEHUN YaCOBOW CTPEIIKHU.

})
Sp, |2 0
4P —8 11
3 o) 3 6

Py * \
2 A ¢

C
Po 1 3 AN .
1T 4 1

0V, 20, 3V, 4V, SV, 61,V
BriGepute ABa BEpHBIX YTBEPKIACHUS.

1) MaxkcumanbsHas paboTa cCoBepIaeTcs ra3om B Iukie B.
2) Tlpomecc 6—7 sBnsieTcs aanadaTUdeCKUM PaCITUPCHUEM.
3) KIIJ unkna A pasen KIIJ] nukna C.

4) Paborta, coBepiiaeMas razom B mpoiiecce 1-2, 6ombiie padoThl, coBepIIaeMon
ra3oM B mpoiecce 8-9.

5) H3MeHeHue BHYTpEHHEN >HEpTUH B LMKJIE B paBHO M3MEHEHUIO BHYTpPEHHEMN
SHEPIUH B IUKIIE A.

OTtBeT:

B pe3ynprare HEKOTOpOro IMporecca KOHUEHTpalUus MOJEKYI HIealbHOTO
OJIHOATOMHOIO ra3za mnoBbllmaeTcs. [lpu 3TOM cpenHekBaApaTUYHAs CKOPOCTh
MOJIEKYy ocTaércsi npekHeil. Kak B pe3ynbrare 3TOro mpoiecca HU3MEHSIOTCS
JIaBJICHUE Ta3a U BHYTPEHHSI SHEpTrus raza?

JIns KaXX01 BEJTMYMHBI ONPEICIIUTE COOTBETCTBYIOINN XapaKkTep €€ U3MEHEHHUS:

1) yBenuuuBaercs
2) yMeHbIlIaeTcs
3) He U3MeHseTCs

3anuimute B TaOnHIly BbIOpaHHBbIE LHUQPBI A Kaxaod (PU3MYECKON BETUUHMHBI.
[udpsl B 0TBETE MOTYT TOBTOPSATHCS.

JlaBiieHue rasza Buytpennsis sneprus rasa

© Cratl'pag 2019-2020 yu. r. [lyOnukamus B MHTEpHETE WX NEYaTHBIX U3JAaHHUSIX 0€3 MHCbMEHHOTO
cornacus Crarl'paz 3anpenieHa



13

14

15

®u3suka. 11 knacc. Bapuant ®111910501 9

OTpunarenbHO 3apsiKEHHAsh YacTULA BJETAET CO CKOPOCTHIO V B oGmacts,
B KOTOPOM CO3[1aHbl CKPEUIEHHBIE 3JIEKTPUUYECKOE U MArHUTHOE MOJs (CM. puUC.).
Jlnaum HanpsKEHHOCTU E ¥ MarHuTHOMH VHIYKLIAU B 9THX TONeH B3aMMHO
MIEPIEH UK YIS PHBI.

B A B A

> E
o1+

—

K

OnpenenuTe, Kak HampaBlIieHA OTHOCUTEIBLHO PUCYHKa (6mpaso, é11e60, 66epx,
6HU3, K HabOawoamenro, om Haoawoamensn) cuna Kynona, pedcTByromias
Ha ATy yactuily. OTBET 3aMUIIUTE CIOBOM (CIIOBAMM).

OrtBer:

OnexkTpuyeckass Ielb COCTOMT M3 IOCIENOBaTeIbHO COEAMHEHHBIX Oatapeu
¢ OJIC 12 B u BHyTpeHHUM comnpoTuBieHrneM 1 OM, pe3uctopa CONpPOTUBIECHUEM
3 OM, HEe3apsKEHHOTO KOHJEHCATopa M Pa3OMKHYTOro Kiroua. Kirou 3aMKHyIH,
U II0CIIE 3TOr0 OKa3ajloCh, YTO B HEKOTOPHIH MOMEHT BPEMEHM HAIPSIKEHUE
Ha koHjaeHcarope paBHO 4 B. Kakas cuia Toka T€YET B 3TOT MOMEHT B JAHHOU
AIEKTPUYECKON Lenu?

OTBeT: A.

B uneanbHOM KoJiebaTelbHOM KOHTYPE, COCTOSIIEM M3 KOHJEHCATOpa U KaTYIIKH
WHIYKTUBHOCTH, TPOUCXOIAT He3aryxaromue KoneOanus. M3BectHo, 4TO
HallpsDKEHWE HAa  KOHJEHCATOpPE H3MEHSAETC €O BPEMEHEM [0 3aKOHY

Tt o
U(t)=25- cosz. Onpegenute nepuo KoyieOaHU SHEPTUN B KATYIIKE.

OTtBeT: C.
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TouyeuHslii MCTOYHUK CBETa yaamsercs or > M
TOHKOW coOWparomei JIMH3bI, JIBUTASICH
BJOJIb €€ TIJaBHOM ONTHYECKOM OCH. 20 A
@OKYCHOE€ pACCTOSIHUE JIMH3Bl PAaBHO -~
10cm. Ha pucynke mokazan rpadux
3aBUCUMOCTH  PACCTOSIHUSL X  MEXKIAY  |o //
HMCTOYHUKOM M JIMH30HM OT BPEMEHH /.
0 10 20 30 4, ¢

W3 mpuBenEHHOTO HIKE CIIMCKA BEIOEPUTE ABA BEPHBIX YTBEPKICHHUS.

1) B momenT Bpemenu ¢y = 0 ¢ n300pakeHre UCTOYHHUKA B JINH3€ ObLIIO MHUMBIM
Y HaXOJIUJIOCh B (DOKATTBLHOM MJIOCKOCTHU JIMH3BI.

2) W3o0paxeHne UCTOUYHMKA B JIMH3€E B OO0 MOMEHT BPEMEHU ACHCTBUTEIBHOE.

3) B momeHT BpeMeHU ¢ = 25 ¢ yBeIMUYEHUE JINH3bI MEHbIIIE €AUHULIBI.

4) M3oOpakeHue HMCTOYHMKA B JIMH3€ JIBUXKETCS C IOCTOSHHOM CKOPOCTBIO
B TEUEHHE BCEr0 BPEMEHU HAOIIOACHHUS.

5) B MmomenT BpemeHu f=10c Ny4oK CBETOBBIX JYy4eil, MPOUIEAIIUX Yepe3
JIMH3Y, CTAHOBUTCSI NTAPAJUIETIbHBIM €€ TJITaBHOM ONTHYECKOU OCH.

Ortser:

[lo TIl-o0pa3upiM penbcam, JIEKalIUM Ha TOPU3OHTAIBHOM  IUIOCKOCTH,
MEePEMEIIAIOT MPAMYI0 TPOBOIAIIYIO IUIMHAPUYECKYIO TMEPEMBIUKY, JABUTAS
€€ ¢ MOCTOSTHHOM CKOPOCTBIO V. Penbchl HaXOmATCAd B BEPTUKAIBHOM MAarHUTHOM
roJie ¢ uHAyKImel B . [lepeMbIuKy 3aMEHIITH Ha APYIYIO — U3 TAKOTO 5Ke MaTeprala,
TakoW J>K€ JJIMHBI, HO C Oosbmier Macco. OcTalbHBIC YCIOBHS ITPOBEICHUS
AKCIEPUMEHTA OCTABWIM HEM3MEHHbIMU. Ormpenenure, Kak B Pe3yibTaTe 3aMEHbI
MEPEMBIYKM HM3MEHWINCh BO3HUKaromasi B KoHType JJIC MHAyKIMH UM MOAYJb
JICUCTBYIOIIIEN HA IIEPEMBIUKY CHIIBI AMIIEpa.

JIns kaK 10N BETMYMHBI ONIPEIETIUTE COOTBETCTBYIOLINN XapaKTep N3MEHEHHUS:

1) yBenuuumnace
2) yMEHBIIWIIACH
3) He U3MeHuIach

3anumute B TaOnHIy BHIOpaHHBIC MUQPPBI AT KaxaA0H (HU3MUIECKON BEITUYHHBI.
[udpsl B 0TBETE MOT'YT TOBTOPATHCS.

OC unaykIiuwy, Monayns cuna Ammnepa, IelcTByroLEen
BO3HUKAIOIAsl B KOHTYpE HA MEPEMBIUKY
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[Tokosimasicss yactuna maccoul M pacnamaercss Ha HECKOJIbKO YacCTHII-OCKOJIKOB.
OnHa W3 4YaCTUI-OCKOJKOB, OOpa30BaBIIMXCS B pe3yJlbTaTe 3TOTO pacmaja,
MpuoOpeTaeT MOJIOBUHY PHEPTHMU MCXOJIHOM YaCTHUIl U UMMYILC p. Y CTAaHOBUTE
COOTBETCTBHE MEKIY (PU3MUCCKUMH BEIMYMHAMHU U (HOPMYJIaMU, KOTOPhIE MOYKHO
WCITOJIB30BAaTh JIJISI UX BHIUMCIICHUS.

K kaxmol mo3unuu mepBOTO CTOJOIA MOA0EpPUTE COOTBETCTBYIOUIYIO IMO3UIIUIO
U3 BTOPOTO CTONONAa W 3aluiiuTe B TaOnWIy BhIOpaHHBIE HHQPHI
M0/ COOTBETCTBYIOIIMMHU OYKBaMH.

OUM3NYECKASA BEJIMUNHA OOPMYVIJIA
A) BHeprusi 4aCTHUIIbI-OCKOJIKA 1) p*/M
b) macca gacTuIbI-OCKOJIKa 2) M2
3) M2

OTtBeT:

B pesynbrare pacmaga sgpa ypaHa U 00pasyroTCs C-4acTUIA M SJPO

HEKOTOpOro aneMeHTa. OnpeaenuTe Yucio NPOTOHOB U YUCIIO HEUTPOHOB B s/Ipe
ATOTO 3JIEMEHTA.

Yucno npoToHOB Yuciio HEUTPOHOB

20

Cxonbko MuuapaoB GpotoHos ¢ yactotoil 10%° 'y 10mKHA MOMIOTUTH TBIIMHKA
Maccoil 22 MKT JiJisi TOTO, YTOOBI mpuodpecTu ckopocTh 1 MM/c? OnuH MUIUTHAP T
pasen 10°.

OrTBerT: MJIP/I.
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B pe3synbTare siiepHON pEaKLMU U30TOII IOJIOHUS pacnagacTcsl Ha U30TOI CBUHLIA

M 0-4acTHIly: 4 P0—> ‘9 Pb+o. [lepron momypacmajna 3TOro M30Toma TOIOHHS

paBeH 1 =140 nueit. Ilyctb B MOMEHT BpeMeHH fo =0 4YHCIO sAIep NOJIOHUSA
B IpoOupke ObuIO0 paBHO Np. YCTaHOBHUTE COOTBETCTBUE MEXKNY (PU3UYECKUMHU
BEJIMYMHAMM, yKa3aHHbIMU B Tabnuue, u (opMmynamMu, MpU MOMOIIU KOTOPBIX
UX MOXHO paccumTaTh. K KaxXIod MMO3UIMKU TEpBOro crosidlia MmoadepuTe
COOTBETCTBYIOIIYIO TO3UIIMI0 W3 BTOPOTO CTOJOIA M 3amUIIUNTe B TaOIUIY
BbIOpaHHbIE MBI O] COOTBETCTBYIOUMH OyKBaAMHU.

OUM3NYECKASA BEJIMUNHA OOPMYVIJIA
A) uymcio siaep nojaoHust B npodupke B MomeHT 1) 0
BpeMeHu ¢ =3T 2) N,
b) pa3HOCTh umcna sifep renust ¥ 4ucia siiep 5
IOJIOHUSI B NpPOOMpPKE B MOMEHT BpEMEHU 3) N,

t=2T
8

4) 3N,
4

Ortser:

Jluct munmmumerpoBoit Oymaru dopmara A4 mmeer pasmepbl 210 mm x 297 Mm
u Maccy (4,990 +£0,006) r. Haitgure, kakyl0o maccy uMeeT OJHA OyMakHas
KJIeTOuKa ¢ pazMepamu | MM x 1 MM, U ompenenure, 4yeMy paBHA MOrPEIIHOCTh
ompeeneHuss 3TOM Macchl. Belpasute o00€ BeIMYMHBI B MHKpPOrpaMMax
Y OKPYIJIUTE UX JI0 AECSTHIX J0JIEH.

Otger: ( + ) MKT.
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[Ipy>XUHHBIA MAATHUK TPEACTABISET COOON CHCTEMY, COCTOSIIIYIO
U3 TPy3a, 3aKPEIUIEHHOIO Ha IVIAJKOM TOPU3OHTAJIBHOM CIHULE, U
JIBYX OJWHAKOBBIX JIETKUX NPYKHUH, NPUKPEIUIEHHBIX K TPYy3y C
JIBYX CTOpPOH. [lpyrne KOHIbI MPYKHH MPUKPEIUIEHBI K CTEHKaM. B monoxxeHun
paBHOBeCHs TPYXHUHBI HE AepopMupoBaHbl. B Tabmuiie mpuBeneHbl BO3MOXKHBIC
KOMIUIEKTBI TPY30B M MPYKHUH, KOTOPbIE MOXHO HCHOIB30BaTh ISl COOPKH TaKoro
MasaTHUKa. Kakue aBa KOMIUIEKTa HEOOXOJMMO MCIIOIB30BaTh IS TOTO, YTOOBI
YCTaHOBUTb, KaK 3aBUCUT MEPHO/] KOJIeOaHMIT 3TOTO MasiTHUKA OT Macchl Tpy3a’?

24

Ne xomMmiekTa Macca rpyza XKéctkocTh mpyKuH
1 m k
2 2m k/2
3 2m 2k
4 m k/2
5 2m 3k
OTBeT:

Ha pucynke m3o6paxena cxema Comaeunoit cuctemsl. [udpamu 5 u 10 o603HaUEHBI
OOJTaCTH TPOCTPAHCTBA, B KOTOPBIX HAaxXomATCS OObeKThI COJHEYHOW CHCTEMBI,
rae 1-4 n 69 — miaHeTsl.

BriGepute Bce mpaBHIIbHBIE YTBEP KICHUS.

1) Iudppamu 1-4 oT™MeUEHBI MIIaHETHI-TUT AHTHI.

2) OOwekt, o0Oo3HaueHHBIM 1Uppoit 11, wMoxer OBITh Kak KOMETOH,
TaK ¥ aCTEPOUIOM.

3) Iudpoii 7 o603HaueHa 3ems.
4) Bce kapauKOBbI€ IJIAHETHI PAcIoIaraloTcsi B 00JacTH 5.
5) Hudpoii 10 ormeuen nosic Koiinepa.

Ortser:
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Yacte 2

Omeemom K 3aoanusm 25-26 saenaemcsa yucio. 3anuuiume Imo 4ucio 6 noje
omeema 6 meKkcme paoomol. Eounuuyvt uzmepenus guzuueckux eenuduu
nucamo He HY}CHO.

25

26

B BepTuKanbHOM cOCyJe IMOJ MOJBHKHBIM IOPIIHEM HAXOIUTCS BOASHOW Iap
c HadalubHbIM 00BEMOM 7,5 11 ipu Temmneparype 100 °C. JlaBnenue mapa 50 kIla.
[lopiieHb HaYMHAKOT MEMJIEHHO ONYCKaTh, MU3MEHSS O0BEM IMapa CcO CKOPOCTHIO
0,125 n/mMyuH. ®W TOANEpKMBas TEMIEpaTypy BHYTPU COCyJa TOCTOSHHOM.
Yepes kakoe BpeMsi Ha CTEHKaxX cocy/a BhIMaieT poca?

Orser: MUH.

ONEeKTpOoNUTHYECKasT BaHHA HMMEET BHJ NPSMOYTOJIbLHOIO Mapajulesienunea.
E€ nHo mpencraBimser coboit kBaapar co cropoHod L =10cMm, a naBe
MPOTHUBOIOJIOKHBIE BEPTUKAJIBHBIE CTEHKH C/EJIaHbl U3 MPOBOJAIIEIO Marepuasna
C OYEHb MAJIBIM JIEKTPUUYECKUM CONPOTUBIECHUEM. B BaHHY 710 BBICOTHI L HaJIWIN
31EKTPONIMT TIOTHOCTBI0 1200 kr/m’. Ero yembHOE CONpPOTUBJIEHHE PAaBHO
0,3 Om-M, a yaenbHas TermaoéMkocTh 4200 Jx/(xr-°C). Mexay mpoBOISIIUMU
CTEHKAMM IPUJIOKWIN NOCTOssHHOE Hanpspbkenue 10 B. Yepes kakoe Bpems mocie
MOAKJIIOUEHUST HANpPsDKEHUS TeMIleparypa J3JeKTponuTa yBenuuutes Ha 10 °C?
Cuuraiite, 4TO BCE BBIACISAIONIEECS B AJIEKTPOJIHUTE KOIUYECTBO TEILUIOTHI UAET
Ha ero HarpeBaHue.

Orser: MHUH.
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Jna 3anucu omeemoe Ha 3ad0anusn 27-32 ucnonv3yiime YUCHbBLE JUCHL.
3anuwmume cnauana nomep 3adanusa (27, 28 u m. 0.), a 3amem — peuieHue
coomeemcmeyrouieii 3a0ayu. Omeemul 3anucvleaiime YémKo u pazoopyueo.

27

[Toe3n Ne 28 MockBa—Cumdeponosnb Beiexain ¢ KppIMCKOro MocTa Ha KepUEHCKON
CTOPOHE CO CKOPOCThIO 72 KM/4Yac W jJajiee ABUTAICS IO MPSIMOMY YYacTKy ITyTH,
yckopuBIIMCch A0 90 km/dyac 3a BpeMst ¢; =2 MUH. 3aTeM OH OOOTHYJ C 3TOWU
MIOCTOSIHHOM CKOpPOCTBIO MbIC AK-BypyH 1O 1yre OKpy:KHOCTH paguycoM R = 2 km
3a BpeMs f, = 2 MUH, IOBEPHYB HAJIEBO MO X0y noe3na. [Janee moe3n Ha npsiMoM
y4acTKe IYyTHU 3a BpeMs 73 =4 MHUH 3aTOpPMO3WJI U OCTAaHOBWJICA Ha f4 = 5 MUH
Ha craniuu Kepub-lOxHas. [TocTpoiiTe rpaduk 3aBUCHMOCTH MOIYJIS YCKOPEHUS
a noesna (B M/c*) OT BpeMeHHU, OTCYMTAHHOTO B MUHYTax oT 0 Ha BBIE3/le ¢ MOCTa
710 KOHIIa TPOMEXKYTKA #4. Bo3iie kaxoro yuactka rpaduka HaAMUIIKUTE CIOBaMH,
KyZa ObUI HallpaBJieH BEKTOP YCKOPEHUS MO€37]a OTHOCUTENHHO HAMpPaBICHUS €ro
CKOpPOCTH (8nepéo, nazad, Hanpaeo, Hanego). Y CKOPEHUs Ha Pa3HbIX y4dacTKax
IYyTH CYUTANTE MIOCTOSSHHBIMH, & CaM IMOE3]1 — MATEPUAIIbLHOU TOYKOM.

Ilonnoe npasunvnoe peuienue Kaxcoou u3 3a0au 28-32 00/icHO cooepircamb
3aKOHbL U (POpMYNIbl, NPUMEHEHUE KOMOPHIX HE00X00UMO U O0O0CMAMOYHO Ol
peuienun 3a0auu, a makyice mamemamuuecKue npeodpPa30eanus, pacuémol
C YUC/IEHHBIM OMEEMOM U NPU HE0DXO0OUMOCHU PUCYHOK, NOACHAIOWUIL PeuleHUe.

28

29

B kacTproiro mojaouiau Kycok Jbaa Maccod m = 1,5 xr ¢ temneparypoit to = 0 °C
Y NTOCTaBWIM €€ Ha Ta30BYIO TOPENIKY IUIMTHI. Koraa € nojJHOCThIO pacIlIaBUiIC,
OKa3aJIoCh, 4YTO MO CYETYMKY ObLIT M3pacxogoBaH 00BEM raza (merana CHi
c MousgpHOM Maccoir 16 r/mMonb) V'=35n. Hailigure, CKOIBKO MpPOLEHTOB
COCTaBJISIJIM IOTEPU KOJMYECTBA TEIUIOTHI, ITOJYYEHHOIO OT CrOpaHus Tasa.
JlaBneHue raza cuutaiTe OJIM3KUM K HOpMaJIbHOMY aTMOC(EpHOMY, TeMIeparypa
raza 7'= 295 K, ynenpHas Teriora cropanus MeraHa pasHa g = 50,1 M/x/kr.

Ha ropu3oHTanbHOM IJIOCKOCTH HAaXOJATCSA JBAa TJIAaJKUX aOCOJIIOTHO YIPYIHX
OJIMHAKOBBIX OWJITMApJHBIX IIapa: NEpPBbI MOKOUTCSA, a BTOPOU JIBUXKETCA B €TO0
HAIIPABJICHUU CO CKOPOCTBIO V). Ilociie uX CTOJKHOBEHUS IEPBBIN 1IAP OTCKOYMII
co ckopoctbio V) =Vy/2. Uemy paBeH paaumyc R TIapoB, €CIH «IPHUIETHHOE
paccTOAHME» MEXAY NPSIMOM, MO KOTOPOM JABHUIajcid LEHTP BTOpPOIO IIapa,
U LIEHTPOM NEPBOro mapa Obu10 paBHO d = 59 MMm?
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B memnu, cxema KoTopoil H300pa’keHa Ha PHUCYHKE,

éMKOCTHU KOHJICHCAaTOPOB paBHBI C, =100 Mx®D _ﬂ_ C
nu Cr =50 Mx®, xmou K pazomknyr. BHavane nepsbii Yo Z=H1
KOHJIGHCATOp 3apsikeH a0 Hampsbkenus Up =200 B, T.p ‘
BTOPOM KOHJEHCATOP HE 3apsKE€H, a TEIIOEMKOCTh 1
pesucTopa R, 3aKII0OYEHHOTO B JIETKYK TEPMETHUYHYIO ‘ R ‘
TEIUIOU30JMPOBaHHYIO Karcyny, paBHa Cr = 10 J[/K. Karncyna 3anonnena ogaum
MOJIEM HJEAJTBbHOIO OJHOATOMHOIO Tra3a, Haxondllerocs npu temneparype T
M JIaBJICHUU p, COOTBETCTBYIOIIUX HOPMalbHbIM YyCioBUAM. Ha cKojiabko
M3MEHUTCS JaBJIEHHWE ra3a B Karcylie MOCIE 3aMbIKaHUS KJI0Ya U YCTAHOBJICHUS
paBHOBECHS B JaHHOM cucteme?

B wuneanbHOM  KoneOaTeNbHOM  KOHTYpPE, COCTOSIIEM A
n3 KoHzaeHcaropa €EMkocteio C=0,1 ® wu Karymku
MHIYKTUBHOCTBIO L = 0,4 I'H, mapamienbHO KOHAEHCATOpY C\D
BKJIIOYEH  UJCANBHBIA  BOJIBTMETP,  IIOKa3bIBAOLIUN
HaIIPSDKEHNE U €r0 3HAK, a MOCIIEI0BATENIBHO C KaTyIIKON —
UJICATbHBIN aMIIEPMETP, MOKA3bIBAOIIUN TOK B IIENU M €ro 3HAK (CM. PUCYHOK).
B nHauane konebaTenbHOro Tpollecca BOJBTMETP TMOKa3blBAI  HAMpPsKEHUE
Up=+40B, a Tox B KOHType ObuUl paBeH Hym0. CrmycTs HEKOTOpOE BpeMs
BOJILTMETP MEPBbIM pa3 craj nokaspiBaTh Hamnpsbkenue U =—20 B. Kakoitl Tok [,
npu d3TOM mnokaszbiBasl ammnepmerp? [lonokuTenbHOE HampaBlIE€HUE TOKa
COOTBETCTBYET TOMY, KOTOpoe€ ObIBaeT TIpu  paspsAlike KOHJEHcaTopa
OT MaKCUMAJIbHOTO MOJIOKUTEIBHOIO 3HAYCHUS HAPSIKECHUS HA HEM.

[TapannenbHeIil IMy40K cBeTa ¢ JUIMHOM BOJHBI A = 440 HM magaeT Ha quPaKIIHOHHYIO
pemérky, conepxkamyto n= 100 mTpuxoB Ha MM, moa yriaom 0=30° mexty
HOPMAJIBIO K TUIOCKOCTH PEIIETKU U MYYKOM, a 3aTe€M IOMNaJaeT Ha TOHKYIO JIMH3Y,
IJIaBHAS ONTHYECKAs OCh KOTOPOU HaIpaBJieHa BAOJMb Mydka. B dhokampHOM TockocTu
ATOM JMH3BI ¢ (POKYCHBIM pacCTOSHUEM F =25 cM pacroiio>keH dKpaH, Ha KOTOPOM
HaOmroat0TCs TUpakIMoOHHbIE MAaKCUMYMbI. Haiiute paccrosiHrie Ha SKpaHe MEXTY
MakcuMyMamu +1 nopsaka.

© Cratl'pag 2019-2020 yu. r. [lyOnukamus B MHTEpHETE WX NEYaTHBIX U3JAaHHUSIX 0€3 MHCbMEHHOTO
cornacus Crarl'paz 3anpenieHa



	ФИ1910501 15-04
	ФИ1910502 15-04

