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Enunblii rocynapcrBenbiii 3x3amed no ®U3NUKE

IosicHeHUsI K 1eMOHCTPALIMOHHOMY BAPHUAHTY KOHTPOJIbHBIX
u3MepuTeaIbHbIX MaTepuanos 2020 roxa no PU3UKE

IIpu o03HAaKOMJIEHMH C JE€MOHCTPALIUOHHBIM BAPUAHTOM KOHTPOJBHBIX
u3MepuTenbHbX MarepuanoB 2020 r. ciexyer MMeTh B BMIY, UTO 3ajaHus,
BKJIIOYEHHBIC B JIEMOHCTPAI[MOHHBI BapHaHT, HE OTPaXalOT BCEX BOIPOCOB
coJiep KaHus, KOTopble Oy1yT NpoBepsThes ¢ moMouisio BapuantoB KM B 2020 r.
IMonublil mepedeHb BONPOCOB, KOTOPBHIE MOTYT KOHTPOJIMPOBATHCS HA €AUHOM
rocynapcTBeHHOM 3k3ameHe 2020 r., mpuBenéH B KoAu(UKATOpPE 3JIEMEHTOB
comepkaHusi W TpeOOBaHMH K  YPOBHIO  IOATOTOBKM  BBITYCKHUKOB
00pa30BaTeNbHBIX OPraHU3aluil Ul TPOBEICHUS E€OUHOIO TOCYIapCTBEHHOIO
sk3amena 2020 1. o Gpusmke.

Ha3naueHue neMOHCTpPAIMOHHOTO BapHaHTA 3aKIOYaeTcs B TOM, UYTOOBI
JaTh BO3MOKHOCTh JTr00OMy ydacTHHKY EI'D M mupoxoidl oOLIeCTBEHHOCTH
COCTaBUTH NpeNCTaBleHne O CTpykType Oymymmx KHM, xonmuectBe u Qopme
3agaHuii, 00 YypoBHE HX CIOXHOCTU. IIpuBenEHHBIE KPHUTEPUU OLCHKU
BBINIOJIHEHUS 33/laHAH C pa3BEPHYTHIM OTBETOM, BKJIIOYEHHBIE B ITOT BapHAaHT,
JAIOT TIPEICTaBICHHE O TPeOOBaHMSAX K IONHOTE M MPaBHIBHOCTH 3alHCH
pa3BEPHYTOrO OTBETA.

OTH CBElICHUS MO3BOJIAT BBITYCKHUKAM BbIPA0OTaTh CTPATETUIO IOATOTOBKU
u cnaun EI'D.

© 2020 DepeparpHas ciyxba 1o HAA30py B chepe 0Opa3oBaHus U HAYKH
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JleMoHCTpalMOHHBIIf BApHAHT
KOHTPOJIBHBIX H3MEePUTEILHBIX MATEPHAJIOB
€IMHOT0 rocyJapcTBEeHHOr0 3k3amena 2020 roaa
no ®U3UKE

HHCTpYKIMS M0 BBHIMOTHEHHIO PAd0OThI
Jins BBITIONHEHUS SK3aMEHAOHHOM padoThl 1Mo (HM3MKe OTBOAUTCS 3 daca
55 muHyT (235 MuHyT). PaboTa cocTouT n3 AByX uacTed, BKIIOYAIOIUX B ceds

32 3agaHus.

B zaganusax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SBJISETCS IEJI0€ YUCIIO
WM KOHEYHas JecsiTudHas ApoOb. OTBET 3amuUIINTE B IOJNE OTBETA B TEKCTE
paboTBhI, a 3aTeM MEPEHECUTE 10 MPUBEIEHHOMY HIKE 00pasity B OaHk oTBeTa Ne 1.

Envanms: n3sMeperns pu3ndecKuX BETHIHH ITHCATh HE HY)KHO.

Oreer: __ -2.D Mm/c2, -2:5

OtBeroM K 3amanusMm 5-7, 11, 12, 16-18, 21, 23 u 24 sBusgercs
nocienoBaTeNbHOCTh U@p. OTBET 3amuIIMTE B MOJIE OTBETA B TEKCTE PabOTHI,
a3areM MepeHecUTe MO NMPHUBEAEHHOMY HIDKe 00pasily 0e3 mpoOenoB, 3amsThiX
U IpyTUX JONOJHUTEIBHBIX CHMBOJIOB B OJaHK 0TBETOB No 1.

A|B
OrtBerT: 41 L| |

OtBeroM K 3amanHuio 13 sBisercs ciioBo. OTBET 3alMIIMTE B IIOJIE OTBETA
B TeKcTe paboThl, a 3aTeM MEPEHECHUTE 10 MPUBEAEHHOMY HIXKe 00pasiy B OnaHK
otBeTOB Ne 1.

Orser: _ BMPaBo BNPABO

OtBeroM K 3agaHusM 19 u 22 seisgrorcs a8a ykciaa. OTBET 3alMIIUTE B I10JIE
OTBeTa B TeKcTe paboThl, a 3aTeM MEePEeHEeCUTEe 0 MPUBEAEHHBIM HIKEe 00pasiiam,
HE pasfenss yncia npodenoM, B 0i1ank otBeToB Ne 1.

3apsia sapa Maccogoe
PAL ANP YHCII0
Z
aapa A

38 94 3894
Omeer: (14 + 0,2 )H. 1,40.,2

OtBer k 3amanusM 27-32 BKIo4aeT B ceOst MoJApOOHOE OMKMCaHKUE BCETrO X0aa
BBIMOJIHEHUs 3afaHus. B Omanke orBeroB No 2 ykaxure HOMEp 3aJaHHA
U 3aMMLIATE €0 MOJHOE PEIIEHHE.

Ilpu BBIUMCIEHHAX pa3pellaeTcs HUCIOJIb30BaTh  HEMPOrpaMMUPYEMBbIH
KaJIbKYJISTOP.

Bce 6nanku EI'D 3anonsstores spkuMu 4€pHBIME YepHUIaMu. Jlomyckaercs
UCTIOJIb30BaHUE IeJIeBON WU KalWIISIPHON PYUKH.

© 2020 deneparnpHas ciyxba M0 HAA30py B chepe 0Opa3oBaHus U HAYKH



Jemoncrparuonsslii BapuanT EI'D 2020 r. OU3UKA, 11 knmacc 4/35

Ilpu BbIMONHEHMU 3aJaHUIl MOXHO IOJb30BATHCS YEPHOBUKOM. 3alMcH
B YECPHOBHKE, 2 TAK:KE B TEKCTe KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB
He YYUTBHIBAIOTCS NPU OLEHUBAHUHU PAdOTHI.

Bannbl, nomyueHHsle BaMu 3a BBIIOJNHEHHbIE 3aJaHUs, CYMMUPYIOTCS.
IMoctapaiiTech BBIOJIHUTE KaK MOXKHO OoJibllle 3aJlaHuil M HaOpaTh HanOoublIee
KOJIMYECTBO OaJlIOB.

IMocne 3aBepuieHus pabOTHI MPOBEPbTE, YTOOBI OTBET HAa KaXA0€ 3aJaHHE
B Omankax oTBeToB Ne 1 1 Ne 2 GbL 3amucaH 1oJ MpaBUIbLHEIM HOMEPOM.

Kenaem ycnexa!

Hike mprBeneHbl clpaBOYHBIE JAHHBIE, KOTOPBIE MOTYT MOHAI00UThCS Bam
IIPY BBIOJIHEHUH PAOOTHI.

HeCﬂTl{I‘lHLle NPpUCTABKH

Haumeno- | OGo3nauenue | MuHoxutens | Haumeno- | OGo3HaueHue | MHOXHTENH

BaHUC BaHUC
rura r 10° CaHTH c 1072
Mera M 10° MUJUTH M 1073
KHJIO K 10° MHKPO MK 10°°
TeKTO r 10% HaHo H 107
TIenn I 107! THKO i 10712

Koncmanmut

YHUCJIO TC n=23,14

YCKOpeHHe CBOOOHOTO MafeHus Ha 3eMiie g=10wm/c?

IPaBUTAIIMOHHAS TIOCTOSHHAS G =6,7-10""" H-m%/xr?

YHHUBepcalbHas ra3oBasi IOCTOSHHAS R = 8,31 JIx/(monp-K)

mocTosiHHas bompMaHa k=1,38-10"2 JIsx/K

nocTosHHas ABOTaapo Na =6-10% monp !

CKOpOCTh CBETa B BaKyyMe c=3-108m/c

KO UIIMENT TIPOTIOPIMOHATLHOCTH B 3aKkoHe Kynona k= 41; =9-10° H-M*/Kor*

0

MOJIYJIb 3apsiJia SJIEKTPOHA

(3neil4eHTagHLIﬁ 3neK$queCKHﬁ 3apsn) e=1610""Kx

nocrosiHHas [1nanka h=6,610"* JIx-c

Coomnowenue mexncoy paziudHbIMUu eOUHUUaAMU

TemIeparypa 0K=-273°C

aTOMHAas €IUHHUIIA MACChI 1 aeM =1,66-10% kr

1 aToMHas equHMIIA MacChl SKBUBajicHTHA 931,5 MaB

1 2JIEKTPOHBOJIBT 15B=1,6:10" JIx

1 acTpoHOMHUYecKas eHMHHUIIA 1 a.e. = 150 000 000 xm

1 cBeTOBOI TOX 1 cB. rox = 9,46:10"° m

1 mapcex 1 mk =3,26 cB. roga

© 2020 DepeparpHas ciyxba 1o HAA30py B chepe 0Opa3oBaHus U HAYKH
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Macca wacmuy,

3JIEKTPOHA 9,1-103%r = 5,5-10%a.e.m.

HpOTOHA 1,673-1027 kr = 1,007 a.e.m.

HeHTpOoHa 1,675:10%7 kr = 1,008 a.e.m.

Acmponomuueckue eenuyunbl

cpenHuit paauyc 3emMiu Rg =6370 xm

panuyc ConHna R, = 6,96-10° M
TemIeparypa nosepxaocta ConHua T'=6000 K
ITnomnocme HOZICOTHEYHOT0 Macia 900 kr/m?

BOJIBI 1000 kr/m> ATFOMUHHS 2700 xr/m>
npesecussl (cocHa) 400 kr/m? Kenesa 7800 kr/m?
KEpPOCHHA 800 kr/m> pTyTH 13 600 kr/m*
Yoenvnaa mennoémrxocms

BOJIBL 4,2:10° Tx/(xr-K) ANFOMUHHS 900 Tx/(xr-K)
Jb/a 2,1-10° JIx/(xr-K) Mequ 380 IIx/(xr-K)
Kenesa 460 Ihx/(xr-K) yyryHa 500 Ix/(xr-K)
CBHHIIA 130 Jx/(xr-K)

Yoenvnaa mennoma

napooOpa3oBaHust BOJIb 2,3-106 JIx/kr

IJIABJICHUS CBUHIIA 2,5-10* JIxx/kr

TUTABJICHUS JIbAA 3,3-10° JIx/kr

Hopmanvusie yenosua:  nasnenue — 10° Ila, temneparypa — 0 °C

Monapnas macca

azoTa 28-1073 &r/moinb TeIHs 4.103 xr/monb
aprora 40-103 kr/moib KHCIIopoJa 32-103 xr/momb
BOZOpOIA 2-1073 xr/moinb JIUTHS 6-1073 xr/monb
BO3IyXa 29-103 Kr/Moiib HEOHA 20-103 kr/moib
BOJIbL 18-103 kr/moub YIJIEKUCIIOTO Ta3a 44-103 kr/mMomup

© 2020 deneparnpHas ciyxba M0 HAA30py B chepe 0Opa3oBaHus U HAYKH
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Yacrp 1

Omeemamu na 3a0anusn  1-24  aenaromcea  c1o6o, UUCIO  UIU
nocneoosamensnocms yudp unu uucen. Omeem 3anuwiume 6 noie omeema
6 mexcme padomoi, a 3amem nepenecume ¢ bBJIAHK OTBETOB Ne 1 cnpasa om
HOMEpPa COOMEEMCMEYyIouLezo 3a0aHUus, HAUUHAA ¢ nepeoil Kiemouku. Kaxcooti
CUMBO1 nUMIUMeE ¢ OMOEIbHOU KIEMOUYKe 6 COOMEENCMEUU C NPUCCOCHHBIMU
6 onanke oopazuyamu. Eounuuvl uzmepenus ¢pusuueckux eenuuun nucamo
He HYJCHO.

W3 nByx ropoloB HaBCTpedy APYr IPYry C IOCTOSIHHOW CKOPOCTBIO ABHXKYTCS
nBa aBromoOwms. Ha rpaduke moka3aHO HM3MCHEHHE PACCTOSIHUS —MEXKIY
aBTOMOOMJISIMA C TEYCHHEM BpeMeHH. KakoB MOIyJib CKOPOCTH MEPBOTo
aBTOMOOMJISI B CUCTEME OTCYETA, CBA3aHHOM CO BTOPBHIM aBTOMOOHIIEM?

S, KM
144

OrBer: M/c.

JIBa OIMHAKOBBIX MaJICHHKHX ILIApHKA MAacCOl m KaxIbld, PacCTOSHHE MEXIy
LEHTPAMHU KOTOPBIX PABHO 7, IPUTATHBAIOTCS IPYT K APYTY C CHIIAMH, PaBHBIMH I10
moaymo 0,2 mH. KakoB Moaysp cuil rpaBUTallMOHHOTO MPHUTSDKEHUS JBYX IPYTHX
LIAPUKOB, €CIM Macca KaXKAOro M3 HHUX paBHAa 2m, a PACCTOSHHE MEXIY HX
LEHTPaMU paBHO 21?7

OrtBer: nH.

MakcuManbHasi BbICOTa, Ha KOTOpYIO Inaiiba maccoil 40 r MOXeT MOJHATHCS IO
[MIAIKOM HAKJIIOHHOW TUIOCKOCTH OTHOCHUTENIBHO HAYaJbHOTO TIOJIOKEHHS, paBHA
0,2 M. OmpeznenuTe KUHETHYECKYIO SHEPTHIO IMIAHOBI B HaYaJbHOM ITOJIOXKEHHH.
ConpoTHuBIIEHHEM BO3yXa NpeHeOpeyb.

Otser: Jx.

© 2020 DepeparpHas ciyxba 1o HAA30py B chepe 0Opa3oBaHus U HAYKH
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UYenoBek HECET Tpy3 Ha JNETKOHM Majike (CM. PUCYHOK). UTOOBI
yaep:kaTb B paBHOBecuu rpy3 Becom 80 H, on mpuknanpiBaetr
K KOHILly B nanku BepTukainsHyto cuiy 30 H. OB = 80 cm.
Yemy pasro OA? /\\’

-7

OTBeT: CM.

B Ta6J'II/ILI6 NpeaAcTaBJICHbl OJAaHHBIC O IIOJIOKEHUU IIapHKa, HpI/IerHHéHHOFO
K NPYXHUHE U KOJ'IG6J'IIOHI€FOC${ BJ10OJIb FOpH30HTaHLHOﬁ ocH Ox, B pa3IM4YHbIC
MOMEHTEBI BDEMCHU.

t,c 10,0(0,2/0,4/0,6/0,8/1,0|11,2/1,4|1,6(1,8/2,0(2,2|2,4|2,6|2,8|3,0|3,2

x,mm| 0 | 5|9 |12|1415|14|12|9 |5 | 0 |-5|-9|-12|-14|-15|-14

W3 mnpuBen€HHOrO HIDKE CIIMCKAa BBIOEpPUTE [Ba IPABWIBHBIX YTBEPKICHUS
OTHOCHUTEJILHO 3THX KOoJeOaHuH.

1) IloTrenuunanbHas SHEPrys NPYKUHLL B MOMEHT BpeMeHH 2,0 ¢ MakCMMaJlbHa.

2) Ilepuon xonedanmii mapuka paseH 4,0 c.

3) Kunernueckas sHeprus mapuka B MOMEHT BpeMenH 1,0 ¢ MUHMMalbHa.

4) AMmunTyna KonebaHHi mapuka pasHa 30 MM.

5) Ilomnas MexaHWvecKas DHEPIUs MAasATHHMKA, COCTOAIMIETO M3 INAPHKA U
MIPY>KUHBI, B MOMEHT BpeMeHH 2,0 ¢ MUHIMaJIbHa.

OrBer: Dj

JlepeBsiHHBIN IIapUK IJ1aBaeT B cTakaHe ¢ BOJOH. Kak M3MeHsTCs cuila TsKecTH,
JeHCTBYIOIIAs Ha IAPUK, U TIyOHHA MOTPY>KEHUs HIapuKa B XHUIKOCTb, €CJIU OH
Oy[IeT maBaTh B MOJICOTHEYHOM Macie?

JI1s KaX0¥ BEJIMYMHBI ONPEIENINTe COOTBETCTBYIOIIUI XapaKTep H3MEHEHUS:

1) ysenuuurcs
2) yMEHBIIHUTCS
3) He U3MEHHUTCS

3anumuTe B TaOnuiy BbIOpaHHBIE HUQPBI IS KaxA0H (GU3MUECKOH BEIMUMHBL.
ITudpsl B 0TBETE MOTYT IIOBTOPSITHCSL.

Cuna TsDKeCTH, I'myOuna norpy>xeHus
JeHcTByIOImas Ha HIapuKa B )KUAKOCTD
MIApHK

© 2020 deneparnpHas ciyxba M0 HAA30py B chepe 0Opa3oBaHus U HAYKH
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Iocne ynapa B MomeHT ¢=0 maii0da Havaja CKOJB3UTH YV
BBEpX IO TJAAKOH  HAKIOHHOM  IUIOCKOCTH  CO
CKOPOCTBIO U, KaK IOKa3aHO Ha PUCYHKe. B MoMeHT fo

maiiba BepHyJach B MCXOZHOE mojoxeHHe. I'paduxu A

u b oroOpaxaroT H3MEHEHHE C TEYEHHEM BPEMEHH
(pusnueckux  BEMMUMH, XapaKTCPU3YIOWMX ABIKCHHE
1aiobl.

VCTaHOBHTE COOTBETCTBHE MEXAy TpapukaMi M (H3HYECKUMHU BEIMYMHAMH,
U3MEHEHUE KOTOPBIX CO BPEMEHEM 3TH Ipa)uKH MOTYT OTOOPaXKaTh.

K xaxmoil mo3unuu mepBoro croibiia MoAOEpUTE COOTBETCTBYIOLIYIO ITO3HIIUIO
U3 BTOPOTO CTONONA M 3alWIINTEe B TaONHWI[y BBHIOpaHHBIE NHU(PH ITO]
COOTBETCTBYIOLIUMU OyKBaMu.

I'PA®UKN OU3NYECKUE BEJIMYMHBI
A) 1) monHas MeXaHu4ecKas SHEPTU Fyex
2) TPOCKIMS UMITYJIBCA Py
3) KuHeTHYeCcKas >Heprus Ex
4) KoOopauHaTa y

=<l

X

ol ty ¢
b)
0 Ly t
Alb
OrtBer:

B xoze skcriepuMeHTa J1aBICHUE Pa3pekKeHHOr0 ra3a B coCyJle CHU3HMIOCH B 5 pas,
a Cpe/iHsAs PHEPTHsl TEIUIOBOTO JIBH)KEHHSI €0 MOJIEKYJ yMEHbIIWIACh B 2 pasa. Bo
CKOJIBKO Pa3 yMEHBILWIACH [IPHU 3TOM KOHLIEHTPALIUS MOJIEKYJI ra3a B cocyje?

OtBert: B pas(a).

© 2020 DepeparpHas ciyxba 1o HAA30py B chepe 0Opa3oBaHus U HAYKH
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Ha  pucynke mokasaHo  pacmmpenue p 105 [Ia
ra3000pa3HOro reus AByMs criocobamu: 1-2 1.0l—emst

. A
u 3—4. Haifaure oTHOmeHne —2 paboT rasa
b4

B mporeccax 1-2 u 3-4. 0,5 1 2
Orser: . 0O 1 2 3 4 7/, I
Ha pHUCYHKE IoKa3aHa 3aBUCHMOCTh

TEMIIepaTypsbl METaJUTNYECKON JieTaiu
Maccoid 2 Kr OT TMepelaHHOro ei KOJMJIecTBa
TemoTel. YeMy paBHa ylesbHas TeMI0EMKOCTh
MeTaia?

Whk---------

0 100 1

6 O, xJx

Ortser: Jx/(xr - K).

Cocyn pasgenéH Ha ABe paBHbIE 110 OOBEMY YacTH MOPHUCTOH HEMOABUIKHOM
neperopoakoid. B HauanbHpIi MOMEHT BpEMEHM B JIEBOM YacTH cocyja
comepxurcsi 4 Monp remws, B mpaBod — 40r aprona. Ileperopomka mosxer
MIPOITYCKaTh MOJIEKYJIbI TeJIUsl U SIBJISETCS HENPOHUIAEMOW ISl MOJIEKYJ aproHa.
TemnepaTypa razoB OAMHAKOBasi U OCTAETCS MOCTOSIHHOM.

BriOepute 1Ba BEpPHBIX YTBEP)KACHHS, OMUCHIBAIOIINX COCTOSHUE Ta30B IIOCTE
YCTaHOBJICHUS] pABHOBECHS B CUCTEME.

1) KonuenTpanus resust B IpaBoii 4acTU COCy/a B 2 pa3a MEHbLIE, YEM aproHa.

2) OTHoIIEHUE AaBIEHHs Ta30B B IIPaBOM YaCTU COCY/a K NABJIEHUIO Ta3a B JIEBOI
4acTH paBHO 1,5.

3) B mpapoii yacTu cocyna obliiee 4ucao MOJEKYN Ta30B MEHBINE, YeEM B JIEBOM
YacTH.

4) BHyTpeHHss 3HEPIUs rejus ¥ aproHa OJMHAKOBa.

5) B pesynbraTe yCTaHOBJIEHHS PABHOBECHsS JABJICHUE B IIPAaBOM 4YacTH COCyHa
YBEIHYUIOCH B 3 pasa.

OrtBerT:

© 2020 deneparnpHas ciyxba M0 HAA30py B chepe 0Opa3oBaHus U HAYKH
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TemmepaTypy XONOAWJIBHUKA TEMJIOBOW MamnHbl KapHO NOHU3WIIM, OCTaBHB
TeMIlepaTypy Harpepateis npexHed. KolnuecTBo TemnoTsl, M0Jy4eHHOEe Ta30M OT
HarpeBaTelis 3a UK, He u3MeHmIoch. Kak m3menmmmce npu 3tom KIIJI TemnoBoit
MaIlMHbBI ¥ paboTa ras3a 3a HUKI?

J1s ka)Kk 0l BEJIMUUHBI ONPENIEINTE COOTBETCTBYIOIIUI XapakTep €€ U3MEHEHHUs:

1) yBemmumiacek
2) yMEHBIIWIACh
3) He U3MEHUIACh

3anumuTe B TaOMULy BhIOpaHHBbIE LUQPHI U1 KaKAOH (U3MYECKON BEIMUYMHBL.
Lludps! B OTBETE MOTYT ITOBTOPSTHCS.

KIIJ rennoBoii Pabota raza
MaIIHHBI 38 LUKI

[TonoxurenbHpI TOYEUYHBIA 3apsaj +¢q HAXOAUTCS B MOJE OBYX +q
HETOJBIDKHBIX ~TOYCYHBIX 3apsA0B: MOJOXKHUTENbHOTO +(0
u otpunarensHoro —(Q (cMm. pucyHok). Kyna HampasieHO
OTHOCHTENILHO pHCYHKa (énpaso, 61e60, 66epx, 6HU3,
K Habnwoamento, om Hadnawoamensn) ycKopeHue 3apsjaa +q
B 3TOT MOMCHT BpPEMCHH, €CJIM Ha HETO ﬂCﬁCTBy}OT TOJIBKO
3apsasl +Q u —Q? Omeem 3anuwiume cil080M (ClO8aAMU). '

OrBer:

I1aTh OOWHAKOBEIX PE3HCTOPOB C compoTuBieHHeM R = 1OM coequHEeHBI
B 2JIEKTPUUYECKYIO LIelb, Yepe3 KOTopylo TeuéT Tok / =2 A (cM. pucyHok). Kakoe
HaIpsDKEHUE ITOKA3bIBaeT UealbHBIA BOIBTMETP?

OrtBerT: B.

© 2020 DepeparpHas ciyxba 1o HAA30py B chepe 0Opa3oBaHus U HAYKH
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Ha pucynke mnokasan rpapux 3aBucumoctu P, B0
MAardHuTHOTO IIOTOKA, NPOHU3LIBAIOLIEr0 KOHTYD, 81 1A\
ot BpeMeHu. Ha kakom u3 yuactkoB rpaduka (1, 2, 44 /.
3 wiu 4) B KOHType BO3HUKAET MaKCHMaJbHasl 110 0 | .
Moyt DJ1C unaykuumn? v t,c
4] 4
3
8
OTBeT: Ha yyacTke
[lnockuid BO3AYWIHBIM KOHAEHCATop éMkocthio Co, d
NOAKIIOYEHHBI K HCTOYHHUKY  ITOCTOSIHHOTO
HamnpspKEHUsA, COCTOUT U3 JIBYX MCETAUIMYECKUX dO
IUIACTHH, HaXO[IIMXCS Ha PACCTOSHUU do OPYr OT
npyra. PaccrosHue MEXAy IUTAaCTHHAMU MEHSETCS CO
BpPEMEHEM TaK, Kak II0Ka3aHO Ha rpaduke.
Bribepure aBa BEPHBIX YTBEPXKICHUS,
COOTBETCTBYIOLIHX OITMCAHHIO OIBITA. 0 4ot t 4,

1) B MoMeHT BpeMeHM # €MKOCTh KOHJEHCATOpa yBEIUYMJIACh B 5 pa3s 10
CpPaBHEHHUIO ¢ TIepBOHAYANBHOMH (TipH ¢ = 0).

2) B unTepBane BpeMEHH OT /1 10 f4 3aps/l KOHIAEHCATOPa BO3PACTAET.

3) B uHTepBane BpeMEHM OT #i JO 14 DHEPrUa KOHJEHCATOPa PaBHOMEPHO
YMEHBIIAETCS.

4) B npomexyTke BpeMEHM OT {1 [0 /4 HANpPSKEHHOCTb BJIEKTPUYECKOIO IIOJISL
MEXAY IJIaCTUHAMU KOHAEHCATOpa OCTAETCS IIOCTOSHHOM.

5) B mpomexyTke BpeMEHHU OT {1 A0 4 HANPSKEHHOCTh SJIEKTPUYECKOTO OIS
MEXJy IJIAaCTUHAMHU KOHJAEHcaTopa yObIBaeT.

OTBeT:
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Anba-gacTuna JBHXKETCS 0 OKPY)KHOCTH B OZHOPOAHOM MarHUTHOM moie. Kak
U3MEHATCS YCKOPEHHe anrb(a-qacTHIBI M 4acToTa e 00paIIeHNs, eCIIH YMEHbBIINTh
€€ KUHETHYECKYIO SHEPIuto?

JIis Ka>KJ0i BEJIMUMHBI ONPEIeINTe COOTBETCTBYIOIIUI XapaKTep N3MEHEHUS:

1) yBemmuutcs
2)  yMEHBUIUTCS
3) He U3MEHHUTCS

3anuimuTe B TaONUIy BbIOpaHHBIC HUQPBI IIs KaxI0W (HU3UUECKON BETHYUHBI.
Ludpsl B 0OTBETE MOTYT TIOBTOPSITHCSL.

Yckopenue o-gactuip! | YactoTa oOpareHus
0-9ACTHITBI

Hccnenyercst snekTpudeckas Lelb, COOpaHHas IO CXEMe,
MIPEJICTABICHHON HA PUCYHKE.

Ompenenure (OpMyIBI, KOTOPbIE MOXXHO HCIIONB30BATH IS
pacuéToB  IOKa3aHMH  ammepMerpa M BOJbTMETpa.
W3mepurenbHbIe TPUOOPHI CYNTATH HACATHLHBIMU.

K kaxmolf mosumum mepBoro  crombma  moabepute
COOTBETCTBYIOLIYIO ITO3ULHUIO U3 BTOPOTO CTONIOLA U 3aIUIIUTE
B Tabiuiy BbIOpaHHbIE IU(PBHI MOA COOTBETCTBYIOIIUMHU
OyKBaMHU.

ITOKA3AHV I[TPUBOPOB OOPMYJIbI
A) IOKa3aHHs aMIepMeTpa 1) E(R+R,—r)
B) HOKa3aHHs BOJIBTMETPA &
D R+R +r
E(R+R)
3) R+R +r
_ &
Y R+R +r
A|b
OtserT:
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Ha pucynke mnpexacrasiaeH ¢parmenT Ilepuonuueckoil CHCTEMBI 3JIEMEHTOB
J.. Menneneesa. Ilog Ha3BaHHMEM KaXK[IOrO 3JE€MEHTa IPHBEIEHBI MAaCcCCOBBIE
YHCIIa €r0 OCHOBHBIX CTaOMJIBHBIX M30TOMOB. [IpM 3TOM HIDKHMH WHIEKC OKOIO
MAacCOBOIO 4YMCJIa yKa3blBaeT (B IPOLIEHTaX) paclpoCTPaHEHHOCTh H30TOIA
B IIPUPOJIE.

Li 3| Be 415 B
2 1I JIATHI BEPHJLINIA BOP

793 67 9100 1180 1020

Na 11{Mg 1213 Al
3 111 HATPHIA MATHUIA AJIFOMUHHI

23100 24792611250 27100
K 19{Ca 20| Sc 21

IV KAJIMIA KAJIBLIAI CKAHIMI

4 3993 416,7 4097 442‘] 451()0
29 Cu| 30 Zn| 31 Ga

A\ ME/]Ib LIMHK TAJUTHIA

039 053 [64,4906,5689] 69 7149

VYKaxuTe YHMCIO TNPOTOHOB M YHMCIO HEWTPOHOB B  sJIpe€  Camoro
pacrpocTpaH€HHOT0 cTaOMIIBHOTO U30TOIIA JIUTHS.

Uwucno npoToHOB Uucnno HeHTPOHOB

B onank omeemos Ne 1 nepenecume monvKko vucna, e pazoensns ux npooeiom
U Opy2um 3HAKOM.

O0pasen paanoaKTHBHOTO BUCMYTa HaXOANTCS B 3aKPBITOM cocyie. SInpa BucMyTa
UCTIBITHIBAIOT (-pacliaji C IEpUoJIOM IMojypacnaga msaTh cyTok. Kakas nons
(B mpoueHTax) OT HMCXOAHO OOJBIIOr0o 4YHCIa sIEep 3TOrO0 H30TONa BUCMYTa
pacmanérces 3a 15 cytok?

OTBeT: %.
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Ha Meraminyeckyio IIacTHHKY NagaeT IydYoK MOHOXPOMAaTHYeCKOro cBeta. Ilpu
9TOM Habmroaercs siBineHue Gorodppexra.

Ha rpaduke A mnpencraBieHa 3aBUCHMOCTb JHEpPruu ()OTOHOB, MaJalONIUX Ha
KaToA, OT (Qu3nYeckoil BenWYMHBI X1, a Ha rpaduke B — 3aBucUMOCTB
MaKCUMAIIbHOM ~ KWHETHYECKOH JHEpruu  (DOTOINEKTPOHOB  OT  (PU3MUECKOI
BCJIIMYHHBI X?.

Kakas n3 ¢usnyeckux BeJMUUH OTJIOKEHA HAa TOPU30HTAIBHOW OCH Ha rpaduke A
U Kakas — Ha rpapuke b?

K xaxmoil mo3unuu mepBoro croiblia HOAOEPUTE COOTBETCTBYIOLIYIO IO3HIIUIO
U3 BTOPOTO CTOJIOIIA M 3amHIIUTe B TaOJMIly BbIOpaHHBIC IHU(PBHI TMOX
COOTBETCTBYIOIIMMH OYKBaMH.

I'PAOUKA OUBNYECKA BEJIMUNHA x
A) £ 1) ITMHA BOJHEI
2) MaccoBOE€ YHCIIO
151 3) 3apsiz sipa
i 4) uacrora

104

5

0 X
B) £

O o

X
Alb

OrtBer:
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[Maker, B koTopom Haxomutcs 200 mraid0, MoJOXKWUIM Ha Bechl. Bechl mokasasnu
60 r. Yemy paBHa macca OJHOH IIaHOBI MO pe3yiabTaTaM 3THX M3MEPCHHUH, eciu
MOTPEIIHOCTh BecoB paBHa +10 r? Maccy caMoro nakera He Y4UTHIBATb.

Ortser: ( + )T.

B 6nanx omeemoeg Ne 1 nepenecume monvko uucna, He pa3zoensasn ux npooenom
U Opyzum 3HAKOM.

Y4yeHUK M3y4aeT 3aKOHbI IIOCTOSHHOTO ToKa. B ero
PacIiopsKCHUN HMECTCA IATh aHAJIOTHYHBIX JJICKTPHUYCCKUX

nerned  (CM. PHUCYHOK) C pa3IMYHBIMH HCTOYHHKAMH U
BHEIIHUMH  CONPOTHBICHUSAMH, XapaKTEPUCTUKU KOTOPBIX R
ykazaHbl B Tabmune. Kakue aBe menu HEOOXOOMMO B3STh

YUYEHHUKY JUIS TOTO, YTOOBI Ha OIBITE UCCIEA0BATH 3aBHCUMOCTh

CHJIBI TOKA, IPOTEKAIOLIETO B 1IN, OT BHELIIHET'O COIPOTUBICHHS?

Nepenn | DJIC ucrounuka Buytpennee Bremnee
E,B CONIPOTHBIICHHE comnpoTusieHue R, Om
HCTOYHHMKA 7, OM

1 9 1 5

2 6 2 10
3 12 2 15
4 6 1 10
5 9 1 15

3anuImmTe B OTBETE HOMCEpa BI)I6paHHI)IX ueneﬁ.

OTBeT:
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Paccmotpute Tabnuily, coepiKallyto CBEACHHUS O IPKUX 3BE3/ax.
Haumenosanue | Temneparypa Macca Paguyc Cpennsist
3BE3BI MTOBEPXHOCTH, (B Maccax (B pammycax | IJIOTHOCTB IO
K CounHna) Couniia) OTHOILICHHUIO K
MJIOTHOCTH
BOJIBI
Anbaebapan 3600 5,0 45 7,7-107°
¢ Bosauuero B 11 000 10,2 3,5 0,33
Purens 11200 40 138 2-10°
Cupuyc A 9250 2,1 2,0 0,36
Cupuyc B 8200 1,0 0,01 1,75 - 108
CounHile 6000 1,0 1,0 1.4
o LlenraBpa A 5730 1,02 1,2 0,80

BI)I6epI/ITe BC€ BEPHBIC YTBEPKACHUSA, KOTOPBIE COOTBETCTBYIOT XapaKTECPUCTUKAM

3BE3I.

1)

2)
3)
4)

Temnepatypa 3Be3npl o LleHTaBpa A COOTBETCTBYEeT TemIeparype 3BE3N
CIeKTpasibHOrO Kiacca O.

3Be3z1a Purens sBiseTcs CBEpXIUIaHTOM.
Hame ConHile oTHOCHTCSI K THTaHTaM CHEKTPaIbHOTO Kiacca B.
Cpennsist TuIOTHOCTS 3Be3bl Cupuyc B Oounbiiie, uem y CounHiia.

5) 3ses3na € Bosauuero B otHocuTCs K 3BE37aM INIaBHOM IIOCJIEN0BATEIBLHOCTH
Ha auarpamme [ epummpynra — Peccena.

OrtBer:
He 3a0yobme nepenecmu 6ce omeemwvt 6 0OaanK omeemog N 1

6 coomeenmcmeuu ¢ UHCMPYKyueil no 8bINOJIHEHUI0 padombl.
Ilposepvme, umoobl Kax)covlii omeem Obl1 3aNUCAH 8 CHIPOKE C HOMEPOM
COOMEemcmeyu|e20 3a0anusl.
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Yacrsp 2

Omeemom Ha Kadxcooe u3 3adanuii 25 u 26 aenaemca uucno. Imo uucno
3anuuwiume 6 none omeema 6 mexkcme padomel, a 3amem nepenecume ¢ bJIAHK
OTBETOB MNe 1 cnpasa om Homepa coomeemcmeyiouiezo 3a0anus, HA4uHas ¢
nepeoit knemouku. Kaoicowuii cumeon nuwiume 6 omoenvHoOUl Kiemouke 6
coomeemcmeuu ¢ npugedénnvimu 6 onanxe oopazyamu. Eounuyvr usmepenusn
dusuueckux eenuuun nucams He HYHCHO.

MenHblid MPSMON TPOBOJHUK PACIOJIONKEH B OXHOPOTHOM MAarHHUTHOM IIOJE,
MOJyJIb BEKTOpa MarHUTHON MHAYKUUHU KoToporo paseH 20 mTn. CunoBble THHUN
MarHuTHOIO TOJS HAaNpaBlI€Hbl MNEPHEHIUKYIAPHO MpoBoAHUKY. K KoHuam
MIPOBOIHMKA TPUIIOXKEHO HampspkeHue 3,4 B. Ompenenute momans mMomepeaHOro
ceueHMs IMPOBOJHMKA, €CIM CHia AMIepa, JelCcTByollas Ha Hero, pasHa 6 H.
VenpHoe conpoTuieHne Meau pasio 1,7 - 1078 Om - m.

OTBerT: MMZ.

B ombite mno u3yueHuto  (Gorodddexta  POTOIIEKTPOHBI  TOPMO3BATCS
SIIEKTPUYECKMM mosieM. [lpu 3TOM U3MepsieTcsi 3allMparollee HapsDKCHUE.
B Tabnuue npeAcTaBICHbI Pe3yIbTaThl HCCICIOBAHNS 3aBUCHMOCTH 3aMUPAIOIIETO
HanpspkeHust U, OT JUIMHbI BOJIHBI A AJIAIOIIETO CBETA.

3anmparomiee Hanpspxerne U, B 0,4 0,6

JlnuHa BOJIHEI CBETA A, HM 546 491

Uemy paBHa nocTosiHHas Ilnanka mo pesynbTaTraMm 3TOro skcrnepumeHta? OTBeT
OKPYTJIUTE 10 NECATHIX.

OrBerT: - 10734 Ik - c.

He 3a6yobme nepenecmu 6ce omeemvl 6 0O1aHK omeemog Ne 1
6 coomeencmeuu ¢ UHCMPYKUUell Ho 8bINOJIHEHUIO PAGOmbl.

IIposepvme, umoovl Kadxcowvlii omeem Obl1 3ANUCAH 8 CHIPOKE C HOMEPOM
COOMEEeMCMEYue20 3a0aHUsl.
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Mna 3anucu omeemos na 3adanua 27-32 ucnonv3yiime B/JIAHK OTBETOB
Ne 2. 3anuwmume cnauana nomep 3aoanusn (27, 28 u m. o0.), a 3amem pewienue
coomeemcmeyrouieil 3a0auu. Omeemul 3anucvléaiime YémKo u pazoopuueo.

1 MOmp paspeXeHHOTO TeNHs YYacTByeT B  IHUKIMYECKOM  IIpoliecce
1-2-3—4-1, rpaduk koToporo n300paxEéH Ha pHUCYHKEe B KoopauHatax V-T,
rae V — o0béMm rasza, T — abcomotHast Temneparypa. [locTpoiite rpaduk 1ukia B
KoopauHatax p—V, rue p — naBneHue raza, V' — o0béM raza. Onmpasich Ha 3aKOHBI
MOJIEKYJSIDHOH (DM3UKHM W TEPMONUHAMHKHU, OOBSCHUTE MOCTPOCHHE rpaduka.
Onpexnenure, BO CKOJBKO pa3 pabora rasa B mpouecce 2—3 OoJblie MOIYJIS
paboThl BHEIIHKUX CHJI B Tipotiecce 4—1.

Vi
4 3
2V, <
v -
‘I T-"]2
/ _-
/
- o

0 Ty 2Ty 3Ty, 4T, 5Ty, 6T, T

Ilonnoe npasunvhnoe pewienue Ka)xcooi uz 3aoau 28-32 0oniicno cooeprcamp
3aKOHBL U POpMYNbl, NPUMEHEHUE KOMOPBIX HEOOXO00UMO U OOCMAMOYHO O
pewienua 3a0auu, 4 Maxyice mamemamuyecKue Hnpeodpaz08aHus, pacuénol
C YUCTIEHHbIM OMEEMOM U RpU HEOOXOOUMOCHU PUCYHOK, HOACHAIOW{UI
pewienue.

Bpycok Maccoif 2 Kr ABHXKETCs 110 FOpU30HTaNbHOMY cToiy. Ha Teno meiictByer

cuna F nox yrnoM o = 30° k ropu3oHTy (cM. pucyHok). Koaddunuent tpenus
MexXay Opyckom u ctosioM paser 0,3. KakoB Momynb cuiibl £, eciii MOJyJb CHIIBI

TpeHwsI, AeHUCTBYIOIIEH Ha TeJo, paBeH 7,5 H?

L~

v
N\

=l
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JBa Hebonpmux mapa maccamu m, =0,2 kr u m, =0,3 Kr 3akperieHsl Ha KOHLAX
HEBECOMOTI'O CTEpKHS AB, pacroyoKeHHOT0 TOpU30HTaIbHO Ha omopax C u D
(cM. pucyHok). PaccrosHue mexay omopamu [ =0,6 M, a paccrosHue AC paBHO
0,2 M. Uemy paBHa IJIMHA CTEPKHS L, €CIIM CHIIa TABJICHUS CTEPXKHS Ha oropy D B
2 pa3za Gosnbuie, yeM Ha onopy C? Crenaiite pUCYHOK C yKa3aHHEM BHELIHHUX CHII,
JICHCTBYIOLIMX HAa CUCTEMY TEJI «CTEPIKEHb — ILapbD».

mlA‘ c/\ D/\ ‘Bmz

Femuit B KoJmuecTBe V=3 MONb H300apHO CXKHUMAIOT, coOBepiuas paboTy
T,
A =2,4 x]lx. Ilpu sTOM Temmeparypa renusi yMmeHpliaercsi B 4 pasa: 7, =Zl.
3aTeM ra3 agnabaTHYecKu PACIIUPACTCS, [IPH 3TOM €ro TEeMIIEpaTypa H3MEHsETCs
7 .
no 3HadeHus T, =3 Haiinure paboty rasa A, npu agdabaTHOM pacUIMPEHUH.

Konuyectro BemecTBa B mporeccax 0OCTa€TCsl HEU3MEHHBIM.

Manenbkuii mapuk mMaccoit m ¢ 3apsaom g =5 K,

MOJIBELICHHBII K MOTOJKY Ha JIETKOM IIEIKOBON HUTKE E
mmHOM [/ =0,8 M, HaxoOUTCS B TOPU3OHTAJIBHOM  *——
q,m

]

0Q

OOHOPOJHOM JJIEKTPOCTAaTUYCCKOM I10JI€ Ec MonyJieM

| S,

HanpspKEHHOCTH moiist E =6-10" B/m (cM. pHCYHOK).
[Tapuk OTITyCKarOT ¢ HyJIEBOH HAYAIEHOW CKOPOCTHIO
U3 TOJIOXKEHUS, B KOTOPOM HUTHh BepTHKaJIbHA. B MOMEHT, Korja HUTh 00pazyer
C BEPTHKAJIBIO yrod o =30°, MOAyJIb CKOPOCTH Miapuka v =0,9 m/c. Yemy paBHa
Macca mapuka m? COnpoTUBICHUEM BO3AyXa IIpeHeOpeyb.

.
\
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KBanparnas mpoBosoyHast paMkKa cO CTOPOHOI
/=10 cm HaXOIUTCA B OZHOPOTHOM

MarHMTHOM ToJie ¢ MHAyKiue B. Ha pucynke
n300pakeHa 3aBHCHUMOCTh NPOEKIIMH BEKTOpa

B Ha mepneHAMKYNSp K IUIOCKOCTH PaMKH OT
BpeMeHH. Kakoe  KOMMYECTBO  TETIOTHI
BBIJICJINTCA B paMKe 3a Bpems ¢=10 c, ecnu
cornpoTusieHue paMku R =0,2 Om?

DU3UKA, 11 knace 20/35

Tn
0,6

0.4
02\
0 \ 7 [&/810 ic

0,2
0,4

ns

Ilposepvme, umoowvl Kasxcovlii omeem Obln

coomeemcmeyrouieco 3a0anus.

3anucan padom ¢ HOMEPOM
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Cucrema onleHMBaHHs YK3aMeHALMOHHOI padoThl 1o pusuke

3ananus 1-24

IIpaBunbHbIe OoTBeTH! Ha 3amanus 1-4, §-10, 13-15, 19, 20, 22 u 23 gactu 1
M Ha 3a1aHus 25 u 26 yactu 2 ouneHuBaroTcs 1 6auioM. DTH 3a7aHUs CUMTAIOTCS
BBINOJTHEHHBIMU BEPHO, €CJIM NPAaBHJIBHO yKa3aHbl TpeOyeMoe YUCIIo, J[Ba YHCIIA
WM CJI0BO.

OtBetbl Ha 3amanus 5-7, 11, 12, 16-18 u 21 yactu 1 oueHumBaroTcs 2
Oayutamu, ecii BEPHO yKas3aHbl 00a 3jeMeHTa OTBeTa; |1 0ayioM, eciu JomyleHa
omrOKa B yKa3aHWH OJHOTO M3 3JIEMEHTOB 0TBeTa, U () 6ayuioB, eciu JOMyIICHO
JIB€ OIIMOKK WM OTBET OTCYTCTBYeT. Eciin ykazaHo Gosee IByX 3JIEMEHTOB (B TOM
4ucie, BO3MOXKHO, M MpaBUjbHbIC), TO craButcs 0 O6amtoB. OTBeT Ha 3agaHue 24
olleHMBaeTCs 2 OagaMu, €Clid yKa3aHbl BCe BEPHBIC AJIEMEHTHI OTBeTa; 1 Oasiom,
€CJIU JIOIyIlleHa 0/1Ha OouIMOKa (B TOM YHCJIe yKa3zaHa oJHa JIMIIHAA uudpa Hapaay
CO BCEMM BEpPHBIMH DJIEMCHTAMHM WM HE 3allCaH OJUH JIJIEMEHT OTBETA);
0 GaJoB, €CJIK IOMYIIEHO JIBE ONIMOKH MM OTBET OTCYTCTBYeT. B 3amanusx 5, 11,
16 1 24 nopspox 3anucy HUdp B OTBETE HE UMEET NPUHIUITUAIBHOTO 3HAUCHHUS.

Howmep IIpaBusnbHbII Homep IIpaBuiibHBII
3aJlaHus OTBET 3a/laHus OTBET

1 40 14 1

2 0,2 15 2

3 0,08 16 12

4 30 17 23

5 23 18 43

6 31 19 34

7 42 20 87,5

8 2,5 21 14

9 1 22 0,300,05

10 900 23 15

11 25 24 245

12 11 25 1,5

13 BIIPABO 26 52
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KpuTtepun oueHuBaHus BbINOJHEHHS 3aJaHHI ¢ pa3BEPHYTHIM 0TBETOM

Pemennss 3amamnit 27-32 gactu 2 (c pa3BEPHYTHIM OTBETOM) OILIEHUBAIOTCS
npeaMeTHOH — koMmuccueil. Ha  ocHOBe — KpHUTEpHEeB,  MPEACTABICHHBIX
B TMpPHUBEIEHHBIX HIDKE TaONUIAX, 3a BBIIOJHEHHE KaXAOro 3alaHusi B
3aBUCMMOCTH OT MOJHOTHI M TPAaBUIBHOCTH JaHHOTO 3K3aMEHYEMBIM OTBETa
BrIcTaBieTca oT 0 1o 2 0ayuIoB 3a BeIIOIHEHHE 3ananus 28 u ot 0 1o 3 6awioB 3a
BBINOJIHEHHE 3aMaHuil 27 u 29-32.

1 Momp paspeXeHHOro Tenus YYacTByeT B  IUKIMYECKOM IIpoliecce
1-2-3-4-1, rpaduk kKoTOpOoro M300paxkéH Ha pHCyHKEe B KoopauHatax V-T,
rae V — o0béMm rasza, T — abcomtotHast Temreparypa. [loctpoiite rpaduk 1uUKiIa B
KOOpAMHATax p—V, rae p — AaBieHue ras3a, ¥ — o0bEM rasa. Onupasch Ha 3aKOHBI
MOJICKYJISIDHOH (DU3MKH M TEPMOIMHAMHKH, OOBSCHHTE IOCTPOCHHE TrpaduKa.
Omnpenenure, BO CKOJBKO pa3 pabora rasa B mpoiecce 2—3 OoJbliie MOMYJIS
pabOTHI BHEIHUX CHUJI B Ipolecce 4—1.

Vo
4 3
2V0 <
V =
’ /|1 L-72
/ -
/A7
- -

0 Ty 2T, 3T, 41, 57, 6T, T

Bo3moxkHOE pernienne

1 &:3,
|44
S ) 3
3]70 """ >
2py g
po [ <«
1 i i 4
0 Vo We ¥

2. Ilepectpoum rpaduk HUKIa B KOOpAXHATaX p—V.
[Mpouecc 1-2 sBisieTcs HM30XOpHBIM, B HEM alOCOJIIOTHAs TeMIleparypa rasa
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yBelMumiach B 3 pas3a, a 3HAuUMT, comacHo 3akoHy Illapins (% = constj
U JaBJICHHUE Ta3a YBEINYUIOCh B 3 pa3a.
Ipouecc 2-3 sBusieTcs U300apHBIM, MOCKOJIBKY €ro rpaduk B koopauHatax V—T

V .
IPOXOAUT Yepe3 Hadyano KOOPAUHAT (Tzconst . B aToM mpormecce u 00BéM,

1 abCOIOTHAs TEMIIEpaTypa ra3a yBEeJIHYHUIINCh B 2 pasa.

B mponecce 3—4 ra3 M30XOpHO YMEHBIIWII CBOK a0COJIOTHYIO TEeMIeparypy H
JaBJieHHe B 3 pasa, a B nporecce 4—1 u300apHO BEPHYJICS B UCXOIHOE COCTOSHUE
(CcM. PUCYHOK).

3. W3 rpadpuka BupHO, UTO pabora raza B  mpomecce  2-3
Ayy=3p,(2Vy -V, ) =3pyV,, @ MOTyIb pabOTHl BHEMIHHX CHII B Ipomecce 4—1
|A41|=p0(2V0—V0)=p0V0.
Ay
Takum 06pa3oM, HCKOMOE OTHOILIEHUE —==3.
1
|44
KpuTepuu olleHHBaHHs BBIIOJHEHHS 3aIaHUS Baiet
[IpuBeneno moaHOE MPaBHIBHOE PEIICHHE, BKIIIOYAIOIIEE MPABUIBHBII 3

OTBeT (B JaHHOM CIydae: n. /) U HCUEepIIbIBAIOINE BEPHEIC PaCCy KICHU
C NpSMBIM YKa3aHHEM HaOIIOJAeMbIX SIBICHUH M 3aKOHOB (B JaHHOM
CIydae: 3aKOHbl U30NPOYeccos, 2paguyeckuii cmvici pabomvl 6
mepmMoOuHamuKe)

JlaH TpaBWIBHBIN OTBET, M NPUBEACHO OOBSCHEHHE, HO B pCIICHUH 2
MMEETCS O/INH MM HECKOJIBKO U3 CIIEAYIOIINX HEIOCTAaTKOB.

B 00BsicHeHHH He yKa3aHO WM HE HCIOIB3yeTcs OIHO U3 (PU3MYECKHX
SBJICHUH, CBOMCTB, oONpeleleHUMH WIM OAMH U3 3aKOHOB ((opmyi),
HEOOXOMUMBIX AJsI IIOJIHOTO BEpHOro OOBsicHeHus. (YTBepxkICHUE,
Jexainiee B OCHOBE OOBSCHEHHS, HE IOJKPEIUICHO COOTBETCTBYIOLINM
3aKOHOM, CBOICTBOM, SIBIICHUEM, OIPEEIECHUEM U T.I1.)

" (M)
VYkazaHbl Bce HEOOXOOWMBIE i OOBACHEHHS SBICHHA M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COAEPIKUTCS OAWH JIOTHIECKUH HEOUET.

" (UJI)
B pemennn wnMeIOTCS IHINHWE 3allUCH, HE BXOMAIINE B pEIICHHE
(BO3MOXHO, HEBEpHBIE), KOTOpHIC HE OTHENCHBI OT pEUICHHS W He
3a4€PKHYTHI.

" (MJIN)
B pemeHnn mMeeTcs HETOYHOCTh B yKa3aHHM Ha OJHO M3 (DPH3MYECKHX
SIBIICHUH, CBOMCTB, ONpeesIeHH, 3aKOHOB ((popMyI1), HEOOXOAUMBIX IS
TOJTHOTO BEPHOTO OOBACHEHUS
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[IpencrarieHo pelieHHe, COOTBETCTBYIOIIEE OAHOMY W3 CIICAYHOIINX 1
CIIydaes.
JlaH nmpaBUJIBHBIA OTBET Ha BONPOC 3aJaHUsl, U TPUBEICHO OOBSCHEHUE,
HO B HEM He YyKa3aHbl JBa SIBICHHS WIH (U3NYECKUX 3aKOHa,
HEOOXOIMMBIX JUISL IOJTHOTO BEPHOTO OOBSICHEHNSI.

Wi
VYkazaHbl Bce HEOOXOIUMbBIC JIsi OOBSCHEHUS SIBICHHS W 3aKOHBI,
3aKOHOMEPHOCTH, HO HMEIOUIMECS PACCYXXICHHUS, HalpaBICHHbIE Ha
MOJIy4YeHUE OTBETA HA BOIPOC 33/1aHUsI, HE JIOBE/ICHBI JI0 KOHIIA.

i
VYkazanbl Bce HEOOXOAWMBIE /sl OOBSCHEHUS SBICHHS W 3aKOHBI,
3aKOHOMEPHOCTH, HO  HMECIOIIUECS  PACCYXKICHMs, IMPHBOASIINE
K OTBETY, COJICPKAT OLITHOKH.

N
VkazaHbl He BCe HEOOXOIUMBIC /1 OOBSICHEHHUS SIBJICHHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PACCY)KICHHUS, HAMPABICHHBIC HA
peIlICHHE 3a/1a91

Bce ciaygam penreHus, KOTOpble HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEpHUsIM BbICTaBJICHHs OLICHOK B 1, 2, 3 Gajuta

Maxcumanvrwiil 6ann 3

Bpycok Maccoii 2 Kr ABHXKETCS 110 FOpPU30HTaIbHOMY cTOJy. Ha Teno aeiictByer
cuna F mox yraom o =30° k ropusoHTy (cM.puc.). Koapdumuent tpeHus

MexXay OpyckoMm u ctosioM paset 0,3. KakoB Momyib cuiibl F', eciii MOJYJb CHIIBI
TpeHwsI, AeUCTBYIOIIEH Ha TeJo, paeH 7,5 H?

L~

N

v

F

BosmoxHoe pelenne

Ha Gpycok, kpome cun F 1 Frp, ASUCTBYIOT €IE CHJIA TSHKECTH Mg U CHJIa PEaKIUK
omopsl N. TIpoekiust BToporo 3akora Hpl0TOHA Ha BEPTHKATBHYIO OCh HMEET BUI:

0=N-mg—Fsina.

Cua TpeHus cKoibxeHus F p =HN = w(mg + F'sina.).

F,. —um _ 9.
Tp .H g:7’5 0,3-2 lO:IOH.
Wwsino 0,3-0,5

Jlst ickoMol CHITHI TToiTydaeM: £ =
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KpI/ITepI/II/I OLICHMBAHUWA BBINIOJIHCHUA 3alaHUs Bbansl

IpuBeneHo MOTHOE pelleHne, BKITIOYAIOIIee CIIeIYIOIIe YIeMEHTHI: 2
[) 3ammcaHbpl  TOJIOXKEHUS  TEOPUM W (PU3HYECKHE  3aKOHHBI,
3aKOHOMEPHOCTH, NPHMCHEHHE KOTOPBIX HEOOXOAMMO ISl PEIICHUS
3a7a4d BBHIOPaHHBIM CIIOCOOOM (B JaHHOM Clly4ae: Gmopou 3aKOH
Hyviomona, svipasicenue 0ia cunvl mpenus);

IT) onmucanbl Bce BHOBb BBOAMMBIC B pellIeHHH OyKBEHHbIC 0003HAYCHUS
¢busHYecKUX BEMHYMH (30 UCKMIOYeHUeM 0003HAYeHUll KOHCIMAaHM,
ykazauuvix 6 eapuanme KHUM, 0603nauenuti, ucnonvzyemvlx 8 ycioeuu
3a0ayu, U CMAHOAPMHLIX O0003HAYEHULl 6EIUYUH, UCHONL3YEMbIX NpU
HARUCAHUU U3UYECKUX 3AKOHOS);,

IIT) npoBeneHsl HEOOXOAMMBIE MaTeMaTH4YeCKHE NpeoOpa3oBaHUS U
pacu€Thl, MPUBOAAIINE K IPABUILHOMY YHCIOBOMY OTBETY (IOILyCKaeTcs
peLIeHHe «II0 YacTsIM» C IPOMEKYTOUHBIMH BBIYUCIICHUSIMH );

IV) npexacraBieH npaBUJIbHBIA OTBET C yKa3aHWEM EIUHHUI] U3MEPEHUS
HMCKOMOU BEIHYHHBI

IMpaBunabHO 3amucaHbl  BCE HEOOXOAUMBIE IIOJIOXKEHUS  TEOPHH, 1
(m3nUeckue 3aKOHBI, 3AaKOHOMEPHOCTH, W TPOBEACHBI NMPeoOpa3OBaHUs,
HallpaBJICHHbIE Ha pelleHue 3ataud. Ho uMeroTcs oguH MM HECKOIBKO
U3 CIIEAYIOIUX HEJOCTATKOB.
3ammcy, coOTBeTCTBYIOIME MyHKTY I, mpencraBieHsl HE B IOJHOM
00BbEME UM OTCYTCTBYIOT.

" (WI)
B pemennn uMEIOTCS JMIIHME 3alMCH, HE BXOILIME B DEIICHME,
KOTOpPBIE HE OTAENEHBI OT PEILECHUS U HE 3a4EPKHYTHL

" (WIn)
B HeoOXoIuMBIX MaTeMaTHYeCKUX NMPeoOpa30BaHUSIX MM BBIYUCICHUAX
JOTIyIIeHbl OMMUOKY, W (MIM) B MATeMaTHYECKHX IpeoOpa3oBaHUAX/
BBIYUCIICHUSX NIPOIYIIEHBI JIOTMYECKU Ba)KHBIE IIATH.

" (W)
OtcyrcrByeT nyHKT IV, min B HEM JommynieHa ommoOKa

Bce ciaywanm pemieHusi, KOTOpble HE COOTBETCTBYIOT BBILICYKa3aHHBIM 0
KPHUTEPHSIM BBICTABJICHHUS OLICHOK B | miu 2 6asnna

Maxcumanvuwiii 6aun 2
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JBa nebonpmux mapa maccamu m, =0,2 xr u m, =0,3 Kr 3aKperieHbl Ha KOHIAX
HEBECOMOTO CTEepXKHS AB, pacroiioKEeHHOTo TOpU30HTaNbHO Ha omopax C u D
(cM. pucyHok). Paccrosane mexny onopamu /=0,6 M, a paccrosiHue AC paBHO
0,2 M. Yemy paBHa JjIMHA CTEPXKHS L, €CITU CUJIa TAaBIICHUS CTEPXKHsI Ha omnopy D B
2 pasa Gonplie, ueMm Ha onopy C? Crenaiite pUCYHOK C yKa3aHHUEM BHELIHUX CHII,
JIEVCTBYIOLIMX Ha CHCTEMY TEN «CTEPXKEHb U LIapbI».

A

mI‘ C/\ D/\ ‘Bmz

Bo3Mmoxnoe PpCIICHUEC

1. Ha TBEpaoe Temno, 00pa3oBaHHOE CTEP)KHEM M IBYMSI IIapaMU, IeHCTBYIOT CHJIBI
TAKECTH Mg W M,g, NPHIOKEHHBIE K LEHTPAM I[IapOB, M CHJIbI PEaKIMU OIOp

N, m N,. Ilo TtperbeMmy 3akoHy HBIOTOHa, MOXYNM CHJI PEAKIMU PaBHBI

COOTBETCTBYIOLIMM MOZYJISIM CHJI JIABJICHUS CTEPXKHS Ha OIOPHI, IOITOMY
N, =2N, (B COOTBETCTBUH C YCIIOBHEM 3a/1a4H).

Vi

N,

TC 7@

mg

mg
2. B unepumanpHOi cucteme otcuéra Oxy, cBsizZaHHOW ¢ 3eMiéil, ycloBuUs
paBHOBeCHs TBEPAOTO TeJa IPUBOAAT K CUCTEME YPaBHCHHUIA:
N,+N, —mg—m,g=0—IeHTp Macc He JBUKETCS B0 ocH Oy,
N x+N, (l + x) —m,gL =0 — HeT BpallleH!s BOKPYT OCH, IPOXOIAIIEH
MEPIEHIUKYSIPHO PUCYHKY Y€pe3 TOUKY A.
3mech x=AC =0,2 M — IUIEYO CHIIBI peakituu Ni.
3. C yuétom ycnosust N, =2N| chCTeMy JIOTHYHO TIPUBECTH K BULY:

3N, =(m1 +m2)g;
(?))c+2l)N1 =m,gL.

IToyienyB BTOpOE ypaBHEHHE Ha IIEPBOE, TOIYYHM:!
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m
Z_—x+ 21, OTKyZa:
my +m, 3

m
L=[1+ 20 -(x+%lj= 1422 -(o,2+3.o,6)=1M.

m, 3 0,3 3
Oter: L=1M

Kpurepnu orieHHBaH¥sI BBIIOJHEHHUS 3a1aHHs Basubl

TpuBeIeHO OIHOE PEIIEHNE, BKITFOYAIOIIEe CIIEIYIOIINe IEMEHTHI: 3

I) 3amucanbl  TONOXKEHHS  TEOPUM W (PU3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, HNPUMEHEHHE KOTOPBIX HEOOXOAMMO Ul peIleHUS
3a71a4i BEIOPaHHBIM CITOCOOOM (B TAaHHOM CIIydae: YCA08Usi pAGHOBECUs.
mMeép0020 mena OMHOCUMENLHO NOCMYNAMENbHO20 U 8PAWAMENbHO20
odsuoicenutl, mpemuil 3axon Hetomona);,

II) cmemaH mpaBHIBHBIA PHCYHOK C YKa3aHHEM BHEINHHX CHII,
JIEWCTBYIOLIMX Ha CTEPXKEHb U LIapBbI;

IIT) onrcaHbl Bce BHOBb BBOAMMBIC B PEIICHHUH OYKBEHHbIE 0003HAUCHHS
¢dusHyecKuX BENMYHH (3a uUCKTIOUeHUeM O0003HAYeHUll KOHCMAHM,
yKazanuvix 6 eapuanme KUM, 0b6o3nauenutl 6eauyuH, ucnoib3yemvix 6
VC08UU 3a0a4U, U CMAHOADIHBIX 0003HAYEHUL 6CIUYUH, UCHOTb3YEMbIX
npu Hanucanuyu GuU3UYEcKUX 3aKOH0B);

IV) mnpoBeneHsl HeoOXonuMble MaTeMaTH4YeCKHEe IpeoOpa3oBaHUs H
pacy€rbl, NPUBOIAIIME K  NPABHIBHOMY  YHCJIOBOMY  OTBETY
(momyckaercst  pemieHHE [0  YacTsM» C  [POMEXKYTOYHBIMH
BBIYHCIICHUSIMN )

V) npencrapieH NMpaBUIIBHBIA OTBET C YKa3aHHUEM EIMHUI] U3MEPEHUS
MCKOMOM BEITMYHHBI

[lpaBunbHO 3amucaHbl Bce HEOOXOAMMBIC TMOJOXKEHHUS TEOpPHUH, 2
(usnyeckue 3aKOHBI, 3aKOHOMEPHOCTH, WM IPOBEICHBl HEOOXOANMEIE
npeoOpazoBanus. Ho mMeeTcs OIMH MM HECKOJBKO W3 CIEAYIOIINX
HEJI0OCTaTKOB.
3ammcu, cootBercTBytomme myHktam Il m III, mpencraBmeHs HE B
MOJTHOM 00BEME HITH OTCYTCTBYIOT.

U (UJIN)
B pemiennn uMeEIOTCS JIMIIHUE 3aluCH, HE BXOMAIINE B pELICHHE,
KOTOpbIE HE OT/EJICHbI OT PELICHUS U HE 3a4EPKHYTHI.

U (UJIN)
B HEoOX0AMMBIX MaTeMaTHIECKUX NPeoOpa30BaHMUAX MM BBHIYMCICHHSIX
JIONTyIIIeHbl OMIMOKYM, | (MJIM) B MareMaTH4ecKuX IMpeoOpa3oBaHUIX/
BBIYMCIICHUSAX NPOIYILEHBI IOTHYECKH BaXKHBIE ILIArH.

U (MJIN)
OTtcyTcTBYeT NYHKT V, Wiy B HEM JloNyleHa ounoKa
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IIpencraBneHsl 3amMCH, COOTBETCTBYIONIME OJHOMY W3 CIEHYIOIMINX 1
ClIy4aes.
[IpencraBneHbl TONBKO TMOJIOKEHHS U (OPMYJIbI, BBIPAKAFOLIUEC
¢u3HUecKie 3aKOHBI, IPIMEHEHHE KOTOPBIX HEOOXOMNMO IS PEIICHHUS
JAaHHOM  3ajauu, ©Oe3  kakux-mubo  mpeoOpasoBaHuil ¢ uX
HCII0JIb30BAHUEM, HAIIPABJICHHBIX Ha PECIICHUE 3a1avuu.

50041
B pemenun orcyrctByer OJHA u3 ucxoansix ¢opmyi, HeoOXoaumas
JUISL peleHus] TaHHOM 3ajauu (WM yTBEp)KICHHE, JieXKallee B OCHOBE
pCIIeHHsT), HO HPHUCYTCTBYIOT IJIOTHYECKH BEpHBIE TPeoOpa3oBaHUS C
UMEIoIMMHUCS (pOpMyJIaMHt, HaIIPaBICHHBIC HA PELICHUE 3a/[a4H.

50151
B OJTHOM u3 nexomusix hopMyI, HEOOXOMMMBIX IS PELICHHS AHHOM
3ajaun (WIM B YTBEPIKICHUH, JICKAIIEM B OCHOBE PEIICHHs), IOMyIICHA
ommbKa, HO TPHUCYTCTBYIOT JIOTHUECKH BEpHBIC HPeoOpa3oBaHUSA C
UMEFOIMMHCS (pOPMyTaMH, HallpaBIeHHBIC HA pelIeHNe 3a[aun

Bce ciydyan pemieHus, KOTOpBIE HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KPHUTEpHSM BBICTABJICHUS OLICHOK B 1, 2, 3 Gana

Maxcumanvuwiil 6aun 3

lenuii B konmyectBe V=3 MONb H300apHO CXKHMAIOT, COBepluas padoTy
T,
A =2,4 x/lx. Tlpu sToM Temmeparypa remus yMmeHsuaercst B 4 pasa: T, =-L.
3aTeM ra3 aanabaTHYecKu PacLIMpPSAETCS, PH 3TOM €ro TeMIepaTypa M3MEHsIeTCs
T .
J10 3HayeHus T, =§. Haiinute paboTy rasa 4> mpu aanaGaTHOM pacUIMpEHHU.

KonuuecTBo BelecTBa B mnmpoueccax 0CTaéTCsl HEU3MEHHBIM.

Bo3moxkHOE pernienne

1. TIpu u300apHOM CKATUH HAJ FeJIMeM COBepIIaeTcst paboTa, MOYJIb KOTOPOi

A =|pAV|,

TJIe p — IaBJICHUE TeJHs B 3TOM Tporiecce, AV — nu3MeHeHue ero oonéma.

2. B cooTBeTcTBHM ¢ ypaBHeHHeM Knameiipona — MeHeneeBa IJisl 3TOro mporiecca
MOXHO 3aITHCaTh:

|pAV|=VR(T, -T,).

3.B aamabatHoM mporecce (mporecce 6e3 TemaooOMeHa) B COOTBETCTBHH
C TIEPBBIM 3aKOHOM TEPMOJMHAMUKH CyMMa MU3MEHEHHsSI BHYTPSHHEH dHEPTUH ra3a
U ero paboThl paBHA HYJIIO:

2VR(Ty = Ty) + 4, =0.

HpI/I 3allUCH  TIOCJIECAHETO COOTHOWICHUSA YYTCHO BBIPAXKCHUC I HU3MCHCHUS
BHyTpeHHefI OHEPrur UACAJIbHOI0 OJHOATOMHOI'O ra3a:
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AU = %VR(T3 -T,).

[IpeoOpasyst 3amucaHHbIE ypaBHEHUS C Y4YETOM COOTHOLICHHUH TeMIeparyp,
3aJJaHHBIX B YCJIOBHUHM 33J]a4uHl, IIOTy4aeM:

A =3VRT,; 4y =3 RT,.

CliemoBaTenbHO,

A
A2=Tl=@=600 T,

OtseT: 4, =600 JIx

KpI/ITepI/II/I OLCHMBAHUA BBINIOJIHCHUA 3aJaHUsA Basl

[TpuBeneHO NOJTHOE pelIeHUE, BKIFOYAOIIEe CICAYIOINE 3JIeMEHTHI: 3
I) 3ammcaHbl TMOJOXEHHS  TEOPHM W (HU3HYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAMMO ISl PELICHHUs
3ajaud  BBIOpaHHBIM CIOCOOOM (B JTAaHHOM  ClIydae: VpaeHeHue
Knanetipona —  Menoeneesa, nepswviti  3aKOH — MepMOOUHAMUKL,
sbipasicenuss 01 pabomvl 2aza npu  U300apHOM npoyecce U Ois
GHYmMpeHHell IHep2ull U0eaIbHO20 0OHOAMOMHO20 2a3d);

II) onmcaHbl Bce BHOBb BBOAMMBIE B PEIICHUH OYKBEHHBIE 00O3HAYCHUS
(u3nvecKkux BeNWYMH (3a uUCKIOUeHUueM O00O03HAYEHUN KOHCMAHM,
ykazaunvix 6 eapuanme KHM, obo3mauenuil, ucnonbzyemvix 8 ycioeuu
3a0auu, U CMAHOAPMHBIX O00O3HAYEHUU BelUYUH, UCNONb3YEeMbIX NpU
HanucaHuu Qusuieckux 3aKkoHo8),

III) mpoBemeHBl HEOOXOAMMBIC MaTeMaTHYECKHE IPeoOpa3oBaHHsI U
pacu€Thl, MPUBOAAIINE K IPABIIEHOMY YHCIOBOMY OTBETY (IOITyCKaeTcs
pELICHHE «II0 YaCTSIM» C MPOMEKYTOUHBIMH BBIYUCICHUSIMH );

IV) npexacraBieH NmpaBWIbHBIA OTBET C yKAa3aHWEM EIMHHUI] U3MEPCHUS
HMCKOMOW BEJIMYMHBI

[MpaBuiabHO 3amucaHbl  Bce  HEOOXOAWMMBIE IOJIOKEHUS  TEOPHH, 2
(usnyeckue 3aKOHbBI, 3aKOHOMEPHOCTH, M IPOBEIEHBI HEOOXOIMMBIE
npeoOpazoBanus. Ho uMmeeTcs ONUH MM HECKOJIBKO U3 CIEAYIOLIMX
HEJI0CTaTKOB.

3anucy, COOTBETCTBYIOIIME MYyHKTY II, mpeacTaBiIeHBl HE B IIOJIHOM
00BbEME MITH OTCYTCTBYIOT.

" (WJIn)
B pemeHun uMeroTCs JIMIIHME 3alUCH, HE BXOIMAIIME B pELICHUE,
KOTOpBIE HE OT/AEJICHBI OT PELIeHHs U He 3a4€PKHYTHI.

" (WIn)
B HEo0Xx0nUMBIX MaTEMaTUYECKUX MPEOOPa30BAHUSIX WM BBIYUCICHUSIX
JONYIIEHbl OWIMOKM, W (MIM) B MaTeMaTHYeCKHX MNpeoOpa3oBaHUX/
BBIYHCJICHUAX NIPOIYILIEHBI JIOTMYECKU Ba)KHBIE IIATH.

" (WIn)
OtcytcTByeT nyHKT IV, nnu B HEM omylieHa ommoOka
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[IpencraBneHsl 3amUCH, COOTBETCTBYIOIIHME OJHOMY W3 CIEAYIOLINX 1
CIIydaeB.
IMpencraBneHbl TONBKO MONOXKEHUS U (OPMYJBL, BBIpaXKalolIue
¢bu3udecKye 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOIUMO M JAOCTATOYHO
JUIA pellleHus JAHHOM 3ajaud, 0e3 Kakux-JIMOo mpeoOpa3oBaHUil € HX
UCTIOIb30BaHUEM, HANIPABJICHHBIX Ha PEIICHUE 3aJaUH.

N
B pemennu orcyrcrByer O/IHA n3 ucxonmusix ¢hopmys, HeoOXomaumas
JUISL PellleHUs] NaHHOW 3ajauu (WM yTBEpXKICHHE, JISKAIee B OCHOBE
pelieHus), HO TNPUCYTCTBYIOT JIOTHYECKH BEpHBIE IIPeoOpa3oBaHUs C
uMeromumMucs GopMyIaMu, HapaBJIeHHbIE HA PEIICHNE 3a1a9H.

nJm
B OJIHOM u3 ncxoausix dopMys1, HEOGXOMMMBIX IS PELIEHHs JaHHOM
3a1auyl (WIM B YTBEPXKJICHHH, JISKAIIEM B OCHOBE PEILCHMs), JOIyIIeHa
omubka, HO IPHUCYTCTBYIOT JIOTMYECKH BEpHbIE IpeoOpa3oBaHMs C
UMEIOIUMHUCS (OpPMyJIaMH, HAPaBJICHHBIC HA PEIICHNE 3a1a4UH

Bce ciydam penieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSIM BBICTABJICHHUS OIICHOK B 1, 2, 3 Oasa

Maxcumanvhuviii 6ann 3

Manenpkuii mapuk maccoit m ¢ 3apsinom g =5 uK,

MOABEUICHHBIN K MOTOJIKY Ha JETKOW MIETKOBOM HUTKE I
amuHo [ =0,8 M, HaxoIuTCi B TOPU30HTAIBHOM  ——
q9 m

ool

OAHOPOJHOM JJICKTPOCTATUYCCKOM I10JIC Ec MOAyJIEM

) S

HaTpsHKEHHOCTH ToNs E =6-10" B/m (cM. pHCYHOK).
Illapuk OTHYCKalOT C HyJ€BOH HadalbHOW CKOPOCTBIO
13 TOJIOKEHUs], B KOTOPOM HUTH BEpTHKaJbHA. B MOMEHT, Korga HUTH oOpasyer
C BEPTHKAJIBIO yroia o =30°, MOaysb CKOpocTH Iiapuka v =0,9 m/c. Uemy paBHa
Macca mmapuka m? COnpoTHBICHUEM BO3IyXa peHeOpeyb.

-
‘-

BosmoxHoe pemenune

1. Cucremy otcuéra, CBs3aHHYIO C 3eMIEH,
OyneMm cuuTaTh MHepuuanbHOi. Ha mapuk
JEWCTBYIOT BEpTHKANbHAs CHJIA TOKECTH mg,
TOPU30HTAJIbHAS cuia co CTOPOHBI

E
——————
IEKTPUYECKOTO Mo gF W BJIOJb HUTH cHila e& 7
q

HaTsDKeHus: 1 (CM. pHCYHOK).

~ < T

2. Ilo Teopeme 00 W3MEHEHMU KHHETMYECKOH - l To
mg

sHepruu  MarepuanbHod Touku B HCO,

AE =4 Pabora cubl 7paBHa HYJIIO,

KHH BCEX CHJI *

TaK KakK 9Ta CHiIa B JII0OOH MOMEHT BpeMEHH NEepPIEeHANKYIISIpHA CKOPOCTH IIAPHKA.
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Cunbl mg v gE TMOTEHUMATBHBI, TI03TOMY HX paboTa IpH Hepexoe U3 HaYaIbHON

TOYKH B KOHCYHYIO HC 3aBHCUT OT BI:I60pa TPACKTOPUH.

3. BribepeM TpaeKTOpHIO Iepexojga B BHJE JBYX IOCIEIOBATENbHBIX IIArOB:
CHayaja W3 KCXOAHOTO TIIOJIOXKEHWS BBEpX HA pacCTOsSHUWE /i, 3aTeM 1o
TOPU3OHTAIM HAa PaccTosHHE b B KOHEYHOe MojokeHue. Ha 3Toil TpaekTopuu

CyMMa paGOoT CHIIBI TSIKECTH H CHIIBI CO CTOPOHBI JIEKTPHUECKOTO TIOJIS
A=—-mgh+qEb, tne h=1I(1-cosa), b=Isina.

4. B pesynbraTe mMorydaem:

2
AE =%—0= Ay o =—mgl (1—cosa) +gElsino.
Orcrona:
. -9 5
2qElsina. =2-5-10 -6-10 '0’8'0’5z8,l~10_4 KT

Vi +2gl(1cosa) 015 10,08 1- Y3
b b 2

OtBeT: mz8,1~104 KI'

KpI/ITepI/II/I OLCHMBAHUWA BBINIOJIHCHUA 3alaHUs

Bbamer

[TpuBeneHo MoIHOE pelIeHNe, BKIIOYAIOIIee CIeIYIOIIe YIEMEHTHI:

I) 3anmcaHbl TMOJOXKEHHS  TEOPHM W (HU3MUYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, IPHMEHEHHE KOTOPBIX HEOOXOAMMO ISl PEIICHHUS
3a/laud BBIOpPaHHBIM CIIOCOOOM (B JAHHOM CIly4yae: 3dKOH U3MEHeHUs
MEXAHUYeCKoll SHepeuyu MamepuansHol mouky, Gopmynsvl 01 pabomel
cumbl madxjcecmu U pabomvl 0OHOPOOHO20 IIEKMPUHECKO20 NOTA NpU
nepemewjeHuU 3apsadicento2o meia),

II) onmcanbl Bce BHOBb BBOAMMBIE B PEIICHUH OYKBEHHBIE 0003HAYECHUS
(dusnyecKkuX BEMMYMH (3  UCKIIOYeHUeM O0003HAYEeHUNl KOHCMAHM,
ykazaunvix 6 eapuanme KHUM, obo3mauenuil, ucnonbzyemvix 8 ycioeuu
3a0auu, U CMAHOAPMHBIX O00O3HAYEHUU BelUYUH, UCNONb3YeMbIX Npu
HanucaHuu Qusuieckux 3aKoHos),

IIT) mpoBeneHbl HEOOXOAWMBIC MaTeMaTH4YEeCKHE NPeOOpa3OBaHUS U
pacu€Thl, MPUBOAALINE K IPABIIEHOMY YHCIOBOMY OTBETY (IOITyCKaeTcs
pELICHHE IO YaCTSIM» C MPOMEKYTOUHBIMH BBIYHUCICHUSIMH );

IV) npexacraBiieH NMpaBUJIbHBIA OTBET C yKa3aHHWEM CIUHHUI] U3MEPCHUS
MCKOMOM BEITMYHHBI

[MpaBuiabHO 3amucaHbl  Bce  HEOOXOAWMMBIE IOJIOKECHUS  TEOPHH,
(usnyecknue 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBEIEHBI HEOOXOIMMBIC
npeobpazoBanus. Ho uMmeeTcs ONUH MM HECKOJIBKO M3 CIEAYIOLIMX
HEI0OCTaTKOB.

3anucy, COOTBETCTBYIOIIME NYHKTY II, MpeAcTaBiIeHbl HE B TMOJHOM
00BbEME HITH OTCYTCTBYIOT.

U (WJIN)
B penieHHHM WMMEIOTCS JIMIIHME 3aIMCH, HE BXOJUIIIME B peEUICHHE,
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KOTOpPBIE HE OT/AEJICHBI OT PEIICHUS ¥ He 3a4E€PKHYTHI.

U (MJIN)
B HEOOXOMUMBIX MAaTEMaTHYECKUX MPEOOPa3OBaHHUSAX MIIN BBHIYHUCICHHIX
JIOTYIIEHbl OINMOKM, W (WIKM) B MaTEeMaTHYECKHX MpeoOpa3oBaHUsIX/
BBIYHCIICHUSAX TIPOMYILIECHBI JIOTHYSCKH BaKHBIE IIaTH.

u (MJIN)
OtcyterByet nyHKT [V, win B HEM gonylieHa omroka

IIpencraBneHsl 3amyucH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYIOLIMX
CITy4aes.
[IpencraBieHbl TONBKO TMOJNOXKEHUS W (QOPMYINBI, BBIpaXKaroUINe
¢bu3uyecKye 3aKOHBI, IPUMEHEHNUE KOTOPBIX HEOOXOIUMO U JAOCTATOYHO
IUIS pellieHHus JAHHOHM 3aiaud, 0e3 Kakux-JIMOO mpeoOpa3oBaHUil ¢ UX
HCIIOJIb30BaHUEM, HAIIPABJICHHBIX Ha PEIICHHE 3aJauH.

nJm
B pemennn orcyrcrByer OJTHA u3 ucxomubix (opmyst, HeoOXomaumas
JUISL peIlleHUs] NaHHOW 3amaun (WM yTBep)KICHHE, JIeKallee B OCHOBE
pellieHHs1), HO MPUCYTCTBYIOT JIOTMYECKH BEpHBIC IpeoOpa3oBaHUs C
HUMeIoIUMHCS HOpMyIaMy, HalpaBJICHHBIE HAa PEIICHNE 3a0a4H.

W
B OJIHOM u3 mcxomubix GopMyI, HEOOXOMUMBIX JUIsl PEIICHHs JAaHHOI
3amaun (WM B yTBEP)KICHHH, JISXKALleM B OCHOBE PELIEHHs), DOIyIIeHa
ommOKa, HO TPHCYTCTBYIOT JIOTHUECKH BEpHBIE NpeoOpa3oBaHHs C
UMEIOIUMHUCS HOpPMYJIaMH, HAMIPABJICHHBIC HA PEIICHHE 33241

Bce cimydam pemeHHs, KOTOpBIE HE COOTBETCTBYIOT BBINICyKa3aHHBIM
KPUTEPHSM BbICTaBICHHS OLUEHOK B 1, 2, 3 Gamuia

Maxcumanvrulil 6ann

KBanparHas mpoBosiouHas pamka co croporoir B, T

/=10 cm HaXOJUTCS B OJIHOPOJTHOM 0,6

MarHUTHOM TIOJIe ¢ MHAyKuueil B. Ha pucyHke 0,4

M306pakeHa 3aBHUCHMOCTb MPOEKIIMH BEKTOpa B 0.2 \

Ha TEPNeHIUKYISAP K IUIOCKOCTH PaMKH OT

BpeMeHu. Kakoe  KonM4ecTBO — TEMJIOTHI 0 \ 4 16/8 10 tc
BEIIETUTCS B paMKe 3a Bpems =10 c, ecnm —0,2

colnpoTuBieHue paMku R =0,2 Om? -0,4
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BosmoxHoe peuicHue

[Ipy W3MEHEHMHM MArHWTHOTO TMOJA IIOTOK BEKTOPA MATHUTHOM HMHIYKIMH
2 o o
®(t)=B(r)S dYepes pamMKy IJIOMAABI0 S =/" H3MEHAETCA, YTO CO3NAET B Hel

OC unaykuyuu €. B cooTBeTcTBUM ¢ 3aKOHOM MHAYKIuU Papanes
£ AD _ AB,

At At
Orta OJIC BBI3bIBAaET B paMKe TOK, CUJIa KOTOPOro onpeneinsercs 3akonoM Oma s
3aMKHYTOH LEMH:

7= E__ AB, S
R At R
CorjiacHO 3aKOHY I[)KO}/J'I?{ - HeHua 3a BpeMs At B PaMKE BBIJACIIUTCS KOJINUYECTBO

TCIIJIOThI

2 2
_ o, s*(aB,)" 4 (aB,)
Q= RN = " R A

3a Bpemst At; =t, =4 ¢ Ha mepBoM ydacTke rpadpuka AB, =B, —B;,=-1Tn, a Ha

BTOPOM y4acTke At,=t,—-t;=6¢ u AB,=B,-B =0,6 Tn, mnosromy

CyMMapHO€ KOJINYECTBO BBIIEINBIICHCS TEIUIOTHI
2 2
Q=Q +Q :ﬁ (ABI) +(AB2)
=27 R At At

1 2

HOHCTaBHHH CroJla 3HAYCHUA (I)I/I3I/I‘ICCKI/IX BCJIMYHNH, ITOJTYUYUM:

0.)*T1 0367 107 3
0= — 4222122 (0,2540,06)=0,155-107 JIx.

0,2 |4 © 2
OtBer: Q0 =0,155 mJ]x
Kputepun onieHHBaHMS BBITOJHEHHS 3a1aHUS Bamst
[IpuBeneno monHoe penieHne, BKIOYAIOIIEe CIECAYIONNE SJIeMEHTHI: 3

I) 3ammcaHbl  TOJOXEHUS  TEOPHUM W (PU3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPBIX HEOOXOMUMO MJs PEIIeHUs
3aJa4d  BBIOPAaHHBIM  crocoOoM (B JaHHOM  ciIydae:  3aKOH
aneKmpomazHumnou unoykyuu, 3akon Oma, saxou [coyns — Jlenya; u3z
epaguxa Havidenvl CKOPOCMU UBMEHEHUs NPOeKYUU 8eKmopa UHOYKYUU
MacHumHo20 noas B, na nepnenOuxynsp x niockocmu pamku Ha nepeom
U 8MOPOM YUaACMKaAx);

II) ommcaHbl Bce BHOBb BBOAMMBIE B PEIICHUH OYKBEHHBIE 0003HAYCHUS
¢usMyecKuX BEIMYMH (3@  UCKMIOYeHueM 0003HAYeHUll KOHCMAaHm,
ykazannvix 6 eapuanme KUM, ob6o3nayenutl, ucnoab3yemvlx 6 YCI08uu
3a0auu, U CMAHOAPMHLIX O00O03HAYEHUL GETUYUH, UCHONL3YEMbIX NpU
HanucaHuu Qusuieckux 3aKoHos8),

IIT) mpoBeneHbl HEOOXOAWMBIC MaTeMaTH4eCKHe MpeoOpa3oBaHUs |
pacu€Thl, MPUBOAALINE K IPABMIEHOMY YHCIOBOMY OTBETY (IOITyCKaeTcs
PELICHHE «IIO0 YACTAM» C IPOMEKYTOUHBIMH BBIYUCICHUSIMH);
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IV) npexacraBiieH NmpaBUJIbHBIA OTBET C yKa3aHHUEM CIUHHUI] U3MEPCHUS
HCKOMOM BEJTYMHBI

[MpaBuiabHO 3ammcaHbl  Bce HEOOXOAWMBIE MOJIOKEHUS  TEOPHH, 2
(¢u3nuecKre 3aKOHBI, 3aKOHOMEPHOCTH, W IPOBEACHBI HE0O0XOIUMbIE
npeobpazoBanus. Ho umeeTcs ONMH MM HECKOJIBKO M3 CIEAYIOLIMX
HE/I0CTaTKOB.

3anucH, COOTBETCTBYMoLMEe NyHKTy II, mpencTaBieHbl He B IOJHOM
00BEME HITH OTCYTCTBYIOT.

U (MJIN)
B peuieHu HMMCKOTCS JIMIIHUE 3aluCH, HC BXOAAIIMEC B PCUICHHC,
KOTOpBIE HE OT/AEJICHBI OT PEIICHUS U HEe 3a4E€PKHYTHI.

U (MJIN)
B HCO6XOLLI/IM]>IX MaAaTEMAaTHYCCKUX npeo6pa303aﬂmlx WJIN BBIYUCIICHUSAX
JIOMYIIEHbl OINMOKH, W (WIM) B MaTEeMaTHUECKHX MpeoOpa3oBaHUsIX/
BBIYHCIICHUSAX TIPOIYILIEHBI JIOTHYECKH BaKHBIE IIaTH.

u (UJIN)
OtcyterByer nyHKT [V, win B HEM gonyiieHa omnodka
[IpencraBneHsl 3amucH, COOTBETCTBYIOIIME OJHOMY W3 CIEAYIOLIUX 1

CITy4aes.
[IpencraBieHbl TONBKO TONOXKEHUS W (QOPMYINBI, BBIpaXKAIOLINE
¢)H3I/I‘1€CKI/IG 3aKOHBI, TPUMCHCHUE KOTOPBIX HCO6XOI[I/IMO JUIsT PCIICHUSA
JTAHHOM 3a1auu, 6e3 KaKuX-JIM0o MpeoOpa3oBaHuii C UX UCIOIB30BAHUEM,
HAIpaBJICHHBIX HA PEIICHUE 3a1a4H.

nim
B pemennu orcyrcrByer OJIHA n3 ucxomubix (opmyst, HeoOXomaumas
JUISL pellleHHs] NaHHOW 3amaun (WM yTBep)KICHHE, JIeKallee B OCHOBE
peIIeHHUs), HO HPHUCYTCTBYIOT JIOTMYECKH BEpHbIE MpPeoOpa3oBaHUs C
uMeroImuMucs GopMyIaMu, HalpaBJIeHHBIE HA PEIICHNE 3a1a9H.

Wi
B OJIHOM u3 ncxomubIx GopMyl, HEOOXOIUMBIX JUlsl PEIICHHS JaHHOI
3amaun (WM B yTBEP)KICHHH, JISKALIEeM B OCHOBE PELICHHs), DOIyIICHA
ommOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIE IpeoOpa3oBaHHs C
UMEIOIMMHUCS (OpPMYJIaMH, HAIIPABICHHBIC HA PeLICHUE 3a/1a4H

Bce ciydau peureHus, KOTOpbIe HE COOTBETCTBYIOT BbILICYKa3aHHBIM 0
KPUTEPHSM BBICTaBICHHS OLEHOK B 1, 2, 3 Ga/uia

Maxcumanvuwiii 6ain 3
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B coorBerctBun c IlopsakoMm mnpoBeneHHsl TIOCYAapCTBEHHOH MTOrOBOM
aTTecTaluy Mo 00pa30BaTENbHBIM MPOrpaMMaM CpPEJHEro O0mIero 0Opa3oBaHUS
(npuxa3z Munnpocsenienust Poccuu u Pocodpuanzopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBad Munrocrom Poccun 10.12.2018 Ne 52952)

«82. <..> Ilo pe3ympraTaM NEpBOil H BTOPOH IPOBEPOK IKCIEPTHI
HE3aBHCHUMO JpPYyr OT Jpyra BBICTABISAIOT OaJibl 32 KaXIbli OTBET HA 3aJaHHs
sK3aMeHalMoHHO# paboTel EI'D ¢ pa3BepHyThIM OTBETOM. <...>

B cnydae cymecTBEHHOrO pacXokAEHHs B Oajlax, BHICTABICHHBIX ABYMS
9KCIEepPTaMH, Ha3Ha4yaeTcs TpeTbs mnpoBepka. CyIIECTBEHHOE pAacXOXKICHHE B
Ganax OmpeneneHo B KPUTEPUAX OLEHUBAHHSA IO COOTBETCTBYIOLIEMY YIeOHOMY
IpeIMETY.

OKcHepry, OCYLIECTBILSIIOUIEMY TPETbIO IPOBEPKY, IPEJOCTABISAETCS
uHpopMalyst o Oannax, BBICTABICHHBIX SKCHEPTAMH, paHEe MPOBEPSIBIIUMHU
9K3aMEHALMOHHYIO PabOTy».

CyllecTBEHHBIM CYHMTAeTCs pacxokaeHue B 2 wiM Oonee Oanna,
BBICTABJICHHBIX JKCIEPTaMHU 32 BBIIOJHEHHUE JT000r0 U3 3amanuil 27-32. Tpertuit
9KCIIEPT MPOBEPSET TOJNBKO T€ OTBETHl HA 3aJaHHs, KOTOpbIe BBI3BAIU CTOJIb
CYIIECTBEHHOE PACXOXKACHHUE.
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