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Enunblii rocynapcrBennblii 3x3amen no ®U3NKE

IosicHeHHsI K AeMOHCTPALMOHHOMY BAPHAHTY KOHTPOJIbHBIX
u3MepuTeabLHbIX MaTepuaioB 2019 rona no ®U3UKE

I[Ipu o3HaKOMIIEHWH C JEMOHCTPAIIMOHHBIM BApHUAHTOM KOHTPOJBHBIX
n3MeputenbHbx Marepuanos (KMIM) 2019 r. cienyer uMeTs B BUAY, YTO 3aaHUS,
BKJIFOYEHHBIC B JICMOHCTPAI[MOHHBII BapHaHT, HE OTPAXalOT BCEX BOIPOCOB
COJIepKaHus, KOTOpbIe OYIYT MPOBEPATHLCS C oMolibio BapuanToB KM B 2019 r.
[MonHbI TEepedeHs BONIPOCOB, KOTOPHIE MOTYT KOHTPOJHPOBATHCS HA E€IUHOM
rocynapctBeHHOM dk3amene (EI'D) 2019 r., npuBenéH B KoaupuKaTope 3JeMEHTOB
comepkaHUsi W TpeOOBaHMH K  YPOBHIO  IMOATOTOBKH  BBIMYCKHUKOB
00pa3oBaTeNbHBIX OpraHM3alUi Uil MPOBENEHHS EJHHOTO TOCYJapCTBEHHOTO
sk3amena 2019 r. mo usuke.

HasHaueHne IeMOHCTPAaIMIOHHOTO BapHaHTa 3aKIOYAaeTCs B TOM, YTOOBI
JIaTh BO3MOXHOCTh JIIOOOMYy y4acTHUKY EI'D u mmpoxoil 0OIIecTBEHHOCTH
COCTaBHUTH MpeAcTaBieHHe O CTpykType Oymymmx KHUM, kommuectBe u Qopme
3amaHuii, 00 ypoBHe WX CHOXHOCTH. IlpuBenEHHBIE KPUTEPUH OLECHKH
BBINOJIHEHUS 3aJjaHuil C Pa3BEPHYTHIM OTBETOM, BKJIIOUEHHBIE B ITOT BapHaHT,
JAIOT TpeACTaBIeHHE O TpeOOBaHUAX K TMOJHOTE W TNPABHIBHOCTH 3alHCH
Pa3BEPHYTOrO OTBETA.

OTH CBEIICHNUS TTO3BOJIAT BHIITYCKHIKAM BBIPAa0OTAaTh CTPATETHIO MOATOTOBKH
u cnaun EI'D B 2019 roxy.
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JdeMoHCTpalMOHHBII BAPUAHT
KOHTPOJILHBIX H3MEPUTEJILHbIX MAaTEePHAIOB
AJs nposefeHus B 2019 rogy e1MHOro rocyiapcTBEeHHOro 3K3aMeHa
no ®U3UKE
HHcTpyknus 0 BBINOJHEHUIO padoThl

JI7ist BBIMOJHEHUSI 3K3aMEHAIIMOHHOW PaboThl Mo (PU3MKe OTBOMUTCS 3 daca
55 munyt (235 munHyT). PaboTa COCTOMT M3 JABYX 4acTel, BKIIOUAIOUIMX B ceOs
32 3amaHus.

B zamanmsax 14, 8-10, 14, 15, 20, 25-27 0TBETOM SBIIACTCS 1IETIOC YHCIIO HITH
KOHEYHas JecaThuyHas qpoOb. OTBET 3aluIInTe B [0JIe OTBETAa B TEKCTE PabOTHI,
a 3aTeM IEpPEeHeCUuTe MO MPHBEIEHHOMY HMXe 00pasily B OnmaHk orBera No 1.
Envanne namepenns GU3NUECKUX BETMYHH MICATh HE HYKHO.

Ortger: -2,5 M/, 3 =21 5

OtBerom k 3amanmsm 5-7, 11, 12, 16-18, 21, 23 u 24 sasmsercs
MOCIIE/I0BAaTeIbHOCTh IBYX HU(p. OTBET 3amMIIMTE B TOJIE OTBETA B TEKCTE
paboThl, a 3aTeM NEpEeHEeCUTe M0 NMPUBEAEHHOMY HIDKE 00pasiy 0e3 mpoOesnos,
3aISTHIX U JPYTHX JOTIOJHUTENEHBIX CHMBOJIOB B OJ1aHK 0TBETOB Ne 1.
A|b

OTtBeT: 41 7 L||

OtBeToM K 3amaHuio 13 sBasgercs cioBo. OTBET 3amMIIMTE B I0JIE OTBETA
B TEKCTE pabOoThI, a 3aTeM MEPEHECUTE MO MPUBEAEHHOMY HUXKE 00pasily B OJaHK
orBeToB Ne 1.

OTBeTIM I3BAPABO

OtBeToM K 3amanusaM 19 u 22 seisaroTcs aBa yuciaa. OTBET 3alUIINTE B IOJIC
OTBETa B TEKCTE pabOTHI, a 3aTeM MMEPEHECHTE MO MPUBEASHHBIM HIDKE 00pasiam,
HE pas3jenss yncaa npobenoM, B 6aaHk oTBeToB No 1.

3apsia sua MaccoBoe
PAL 1P YHCIIO
Z
sapa A

38 94 193894

OTBeT:114iO,2 ) H. 22'!”0!2

OtBer Kk 3aganusM 2832 BKiIroYaeT B ce0st moApoOHOE OMICaHUE BCETO X011
BBINOJHEHUS 3afaHus. B Onanke orBeroB Ne 2 yKkakuTe HOMEp 3aJaHUs
1 3aIUILINTE €ro NOJHOE PEUICHHUE.

IIpn BBIUMCIIEHUSX pa3peliaeTcss HCMOIb30BaTh HEMPOrpaMMHUPyeMBbIit
KaJbKYJIATOP.

Bce Gnanku EI'D 3anonHsaioTcs sipkuMH 4€pHBIMU uepHUIaMu. Jlomyckaercs
HCIIOJIb30BAaHUE TEJICBOM MM KaMWUISIPHOU PYUKH.
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IIpu BbIMONHEHUM 3aJaHUK MOXKHO IIOJIB30BAThCA UYEPHOBUKOM. 3amMcH
B YePHOBHKe, a TAK:Ke B TeKCTe KOHTPOJbLHBIX M3MEPUTEJbHbIX MATEPUAJIOB
He YYUTBHIBAIOTCS IPH ONIEHMBAHUM Pa0OTHI.

Bannel, momyueHHsle Bamu 3a BBITOMHEHHBIE 3aIaHUsl, CYMMHPYIOTCS.
IMocrapaifTech BBIMONHUTH Kak MOXKHO OOJIBINE 3aJaHU M HaOpaTh HanOoIblIce
KOJIMYECTBO OAJLIOB.

Tocne 3aBeprieHust paboOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKJOC 3aJ]aHUC B
Oankax oTBeToB Ne 1 u Ne 2 ObLT 3anMCaH MO MPABUIBHBIM HOMEPOM.

Kenaem ycnexa!

Hwxe nmpuBeneHsl crpaBOYHbIE JaHHbIE, KOTOPbIE MOTYT MOHaA00uThes Bam
MIPY BBITIOJTHEHUH PaOOTEHI.

I[ecsnnqm.le NPUCTABKH

Hammeno- | O6o3Hauenne | Muoxurens | Hawmmeno- | O6o3Hauenue | MHOXHTETH

BAaHHUC BaHHC
THra T 10° CaHTH c 10
Mera M 10° MHUJUTH M 10°
KHJIO K 10° MHUKpPO MK 10°
TEKTO r 10 HaHO H 10”7
i (S804 I 10! MUKO n 1072

Koncmanmur

YHCIIO T n=3,14

yCKOpeHHe CBOOOIHOTO MaieHus Ha 3emite g=10 m/c?

TpaBUTAllMOHHAS IOCTOSTHHAS G=6,7 107" H-M?/xr?

YHHBEpCaJlbHas Ta30Bast HOCTOSHHAS R =38,31 Ix/(Moiab-K)

nocrosHHas boiabrMana k= 1,38'10723 Jx/K

TOCTOsIHHAsT ABOTapo NpA=6" 10% monp !

CKOpPOCTb CBETa B BaKyyMe =310 m/c

K03 HUIMEHT TTPONOPLMOHATBHOCTH B 3aKkoHe Kynona k= P 9-10” H-m*/Kn’

0

MOJYJIb 3aps/a dIIEKTPOHA .

(SHei,{eHTa[P;HLIfI SHSK"II‘)pI/I‘IeCKI/Iﬁ 3apsn) e=1,6110"" Kn

noctosinHast [Tnanka h=6,6-10"" Ix-c

Coomnouienue mexcoy paznudHbIMu eOUHUYAMU

Temmepatypa 0K=-273°C

aTOMHasl ¢IMHMIIA MacChl laem =1,66-10% xr

1 aToMHas equHuUIlA MacChl SKBUBajieHTHa  931,5 MaB

1 371eKTPOHBOIBT 13B=1,610" Jx

1 acTpoHOMHUECKas eIUHULA 1 a.e. = 150 000 000 km

1 cBeToRBOII TOXT 1 cB. Tox =9,46:10" M

1 mapcex 1 mk =3,26 cB. TOIA
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Macca wacmuy

3JIEKTPOHA 9,1-10 kr = 5,5-10 *a.e.m.

MIPOTOHA 1,673-107 xr = 1,007 a.e.M.

HEHUTpOHA 1,675~10’27 kr = 1,008 a.e.Mm.

Acmponomuueckue genuuunbl

cpenHuii paguyc 3emnn Rg =6370 kM
pauyc Connua Ry =6,96-10° m
TemIeparypa nosepxaoctu CosHia T'=6000K
IThomnocme MOJICOJTHEUHOI'0 Macja 900 kr/m’
BOJIBI 1000 kr/nm’ AIFOMUHNS 2700 kr/m>
apeecuHsl (cocHa) 400 kr/m’ Kenesa 7800 kr/m’
KepocHHa 800 kr/™’ pTyTH 13 600 kr/m’

Yoenvnan mennoémrxocmep
BOJIBI 4,2-10° JIx/(xr-K)
b1 2,1-10° Jiw/(xr-K) Menu
KeTesa 460  Tx/(xr-K) YyryHa
CBHUHILIA 130 Jix/(xr-K)
Yoenvnaa mennoma
mapooOpa3oBaHUs BOIBI
TUTaBJICHUS CBUHLA
IUTaBJICHUS JIbJa

ATFOMHHHUSA 900 Tx/(xr-K)
380 Jx/(xr-K)
500 JTx/(xr-K)

2,3-10° x/kr
2,5-10* x/kr
3,3-10° Jlx/kr

Hopmansuvie ycnosun:  nasnenne — 10° Ia, temneparypa — 0 °C

Monsapnas macca

a30Ta 28:10° xr/mMomb reyms 4-107 xr/monb
aprosa 40-107°  xr/mMonb KHCIIOpOoaa 32107 xr/monb
BOZIOpOJA 2:10° kr/monb JUTHS 6-107  xr/mMoub
BO3/yXa 29.107 xr/mMonb HEOHa 20-10° xr/mMonb
BOJIbI 18-1 0’3 KI/MOJIb YIIEKUCIIOro ra3a 44.1 0’3 KI/MOJIb
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Yacrtp 1

Omeemamu Kk  3a0anusam  1-24  aensawomca  c1o6o, uuUC1I0  uiu
nocnedoseamenvhocmy yugp unu yucen. Omeem 3anuumiume 6 noje omeema
¢ mexcme paoomul, a 3amem nepenecume 6 bBJIAHK OTBETOB M 1 cnpasa om
HOMepa coomeemcmayouieco 3a0anus, HaYUHas ¢ nepeoul knemouku. Kascootii
CUMEOJI RUWUME 8 OMOENbHOIl KIIeMOUKe 8 COOMBEMCMEUU C NPUBCCOEHHBIMU 8
onanke oopazyamu. Eounuyvl usmepenus puzuyeckux eequduH nucamov He
HYMCHO.

Ha pUCYHKE MOKa3aH rpaguk v, m/c
3aBHCUMOCTH OT BPEMEHH I HPOCKIIMU b
v, ckopocTH Tena. Kakopa mpoexnus a
YCKOpPEHHUSI J3TOr0 Tella B HMHTEpBaJe 8
BpeMeHHu oT 5 110 6 ¢? 4
0 o
2\ | 4 6 tc
. \[ [/
-8
-12

OrtBeT: M/c”.

[lo ropu3oHTaNBPHOMY MOy MO TMPSMOW PABHOMEPHO TSHYT SIUUK, MPHUIIOKUB
K HeMy Tropu3oHTabHYI0 cuiy 35 H. KoaddunuenT TpeHnst CKOIbKeHHUS MEKTY
oJIoM U siukoM paBeH 0,25. Uemy paBHa macca simuka?

OTBeT: KT.

[Mapuk maccoit 100 r magaer ¢ BbicoThl 100 M ¢ Ha4anbHOW CKOPOCTBIO, PAaBHON
Hym0. UeMy paBHa €ro KHHETHYECKas SHEPrus B MOMEHT Iepel IajcHHEM Ha
3eMITIO, CITH TIOTePsI SHEPTHH 3a CUET CONPOTHBICHHS Bo3ayXa coctaBmia 20 JIx?

Orger: k.
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[Tepron cBOOOHBIX KoOJEOaHWUN NpyXKUHHOrO MasTHUKa paBeH 0,5 c. Kakum
CTaHEeT MEepPHOJ CBOOOJHBIX KOJCOAHWH 3TOr0 MasSTHHKA, €CIM MacCy rpysa
MasITHUKA YBEIUYUTH B 2 pa3a, a )KECTKOCTh MPY>KUHBI BIIBOC YMEHBIITUTH?

OTBeT: c.

Ha pucynke moka3aH rpaduK 3aBUCHMOCTH X J
KOOpJUHATHL X Tela, ABWXKylierocs Baoib ocu O, C
OT BPEMEHH . B D
V3 mpuBen€HHOTO HIDKE CIHCKAa BBIOEpUTE JBa
[IPaBUJIBHBIX YTBEPKACHHUS.
A
0 t

1) B Touke 4 npoekius CKOpOCTH Tena Ha ock Ox paBHa HyJIIO.

2) IIpoeknms mepememenns Tena Ha ock OX P MEPEXOJIE U3 TOYKH B B TOUKy D
OTpHLIATETbHA.

3) Ha yuactke BC cKOpOCTb TeNa yMEHBIIAETCS.

4) B Touke 4 npoekuys yCKOpEHHs Tela Ha ock OX OTpHLATENbHA.

5) B Touke D yckopeHHe Tela U €ro CKOPOCTh HAIPABJICHHI B IPOTHBOIOJIOKHBIC
CTOPOHBI.

OTBeT:

HckyccTBeHHBIH CITyTHUK 3eMJIH MEpemél ¢ OJHOM KpyroBod opOUTHI Ha ApPYTYIO,
Ha HOBOH OpOWMTE CKOpOCTH €ro JBHKCHHUS MEHbBIIE, 4eM Ha mpexHed. Kak
M3MEHWINCh IPU 3TOM NOTEHIMAJIbHAs SHEPTUsl CIIyTHHKA B T0JIE€ TSKECTU 3eMIIH U
€ro nepuo/i oopanieHus BOKpyr 3emiu?

Jl71s1 Ka)kaoW BETUUYMHBI ONPEEIUTE COOTBETCTBYIOIINM XapaKkTep U3MEHEHUSI:

1) yBenuumiach
2) yMEHBIIHIACH
3) He U3MEHWIACh

3anumute B TaOMUIy BBIOpaHHBIC HUGPBI UIsl Kaxa0d (PU3MYECKOW BEIUYMHBI.
Ludpet B 0TBETE MOTYT MMOBTOPSITHCSL.

IToTennnaneHas Iepron obpamenns
JHEprus CITyTHHKA BOKPYT 3eMIIU
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[[Taiiba maccoii m, CKONb3fAlIasl IO TJIAJKOH TOPU3OHTAIBHONH TMOBEPXHOCTH
CO CKOPOCTBIO U, aOCOJIIOTHO HEYNpPYro CTaJKUBAeTCs C IOKosALIeHcs
mraiiboit maccoit M.

VYCTaHOBHTE COOTBETCTBHE MEXAY (H3NYECKUMH BEIHYMHAMH U (OPMYyJIaMH,
BBIPKAIOIIIMH HX B PaCCMaTPHBAEMOI 3a/1a4e.

K xaxmoil mo3uuuu mepBoro crojdua moadepuTe COOTBETCTBYIOLIYIO MO3ULHUIO
13 BTOPOTO CTOJOIA U 3alHUIIATE B TaOIUITy BEIOpaHHBIC IIU(PEIL.

®U3NYECKHUE BEJIMUKMHBI OOPMYVIJIBI
A) CyMMapHBIH HMITyJIbC MIAH0 mocie yaapa D w2
B) KMHeTHYecKasl SHEeprus HaJeTarollel 1aiosl m+ M
nocie yzaapa 2) mv
3 mMy
2(m+MY
Y wm
2(m+ M)
Alb

OTBeT:

B cocyne Hem3sMeHHOro 0OBEMa HAXOMUTCS Pa3peKEHHBIH a3 B KOIMIECTBE
3 Moib. Bo ckoNBKO pa3 M3MEHHTCS JaBJEHHE ra3a B COCYJE, €CIH BEITYCTHTb U3
Hero 1 MoJb rasa, a aOCONIOTHYIO TEMIIEpaTypy raza yMEHbIIUTh B 2 pa3za?

OTBET: B pas(-a).
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Ha pucynke mokazaH LMKIWYECKUN MPOIECC W3MEHEHHS
COCTOSIHUSI TIOCTOSIHHOW MAacChl OJHOATOMHOTO HJ€aJIbHOTO
raza. Ha xakoM yd4acTke paboTa BHEIIHUX CHJI HaJ[ Ta30M
[IOJIOXKUTENIbHA M PpaBHAa OTIAHHOMY TIa30M KOJMYECTBY
TEIIOThI?

OTBeT: Ha y4acTKe

Ha pucynxe noka3aH TpadliKk W3MEHEHUS
TEeMIepaTypsl  BelleCTBa IO  Mepe
IOIJIOLIEHUS! UM KOJMYECTBA TEMJIOTHI.
BemectBo HaxomuTcs B COCyAe IOT
nopmHeM. Macca Bemectsa pasHa 0,5 Kr.
[lepBoHayanpHO  BEIIECTBO  OBUIO B

4
KHIKOM cocTosHMM. KakoBa yjenbHas 0 1 2 0, 10" ik
TEIUIOTa MapooOpa3oBaHusl BelecTBa?
OtBer: KJK/KT.
3aBUCUMOCTb TemIeparypbl | MoJb OIHOATOMHOI'O T |
WJIeaJIbHOTO Ta3a OT JaBJICHUS IIOKa3aHa Ha PUCYHKE. 37, f---- 3 2
BriOepute U3 NpPeATOKEHHBIX YTBEPXKACHHH [Ba,
KOTOpblE€ BEPHO OTPaXKaloT pe3ydabTaThl d3Toro 7. |
IKCTIIEPHMEHTA.
1
Ty +---
.
p
p
‘ .
0 p

1) B npomnecce 1-2 06bEM rasza ysenuuuics B 3 pasa.

2) B mporecce 2-3 ras cosepiuan HOJI0KUTEIbHYIO paboTy.

3) B mpomnecce 2—-3 BHyTpeHHs SHEPTHsA ra3a yMEHbINAIACK.

4) B nponecce 1-2 ras oTaa Noa0XKATENBHOE KOJIMYECTBO TETIIOTHI.
5) B mpouecce 1-2 KOHIIEHTpanys MOJIEKYJI Ta3a HE MEHSIIACK.

OTBeT:
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B nunuHApHUecKoM cocyze Mo MopIiHeM Haxonurcs ras. IlopuieHs
HE 3aKpeluiéH W MOXET IIepeMemaTtbcsi B cocyne 0e3 TpeHus
(cMm. pucyHok). l'a3 memnenHo oxnaxnaior. Kak wusmensarcs B
pe3yibTaTe 3TOro JaBjCHUE ra3a U KOHLEHTPALUS €r0 MOJIEKYJ?

Jns xaxaod BeIMYMUHBI OMpPEeNeNTUTe COOTBETCTBYIOIIMM XapakTep
WM3MEHEHUS:

1) yBemuuurcs
2) YMEHBUIUTCS
3) He U3MCHHTCS

3anumuTe B Tabnuiy BeIOpaHHBIC MU(PH AMS KOKTOH (DH3MIECKON BEIUYHHBL
L{udpsl B OTBETE MOTYT IIOBTOPSITHCA.

[laBieHue raza Konuenrpauus

MOJIEKYJI I'a3a

NPSAMBIX TPOBOAHHKOB WM HAIpaBlICHUS TOKOB B HHX. Cma

ToKa /; B IEPBOM IIPOBOJIHUKE OOJIbIIIE CHIIBI TOKA /) BO BTOPOM.

Kyna HampaBiieH OTHOCHTENIBHO PHCYHKA (8npaso, 61€60, 6epx, I>1,
6HU3, K Habnl00amenio, om Haba100amena) BEKTOP UHIYKLIUU

MarHUTHOTO TMOJISi 3THX IHPOBOJAHUKOB B TOUKE A, PACIOJIONKEHHOH TOYHO
nocepearHe MeXIy IpoBOAHUKaMU? Omeem 3anuuiume cio8oM (C108aMuU).

Ha PUCYHKE IOKa3aHbl CCUCHUA ABYX MMapalICJIbHBIX IJIMHHBIX @ A @
- ._ -
I 1 12

OrtBerT:

PaccrosiHue Mexay IBYyMs TOUEUYHBIMHU JIEKTPUUECKUMHU 3apsaMy YMEHBIIWIN B
3 pa3a, KaXIblii U3 3apsI0B yBenuuwid B 3 pa3a. Bo ckonpko pa3 yBenuumics
MOJIYJIb CHJI BJIEKTPOCTATHYECKOTO B3aMMOACHCTBUS MEXYy HUMH?

OtBerT: B pas(a).

3a BpeMs Af=4 c MarHuTHbIi @OTOK 4epe3 IUIOINAAKY, OIPAHUYEHHYIO
MIPOBOJIOYHOH paMKOM, paBHOMEPHO YMEHBIIAeTCsS OT HEKOTOPOro 3HadeHuss @ 1o
Hynsa. IIpu srom B pamke renepupyercs IJC, paBHas 6 mB. Ompenenure
HavalbHBIA MarHUTHBIA TOTOK @ depe3 paMKy.

OrtBeT: MBO6.
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JIBe mapajuienbHble METAUIMYECKHE TIACTHHBI OOJIBIINX Pa3MEPOB PACIIOI0KEHBI
Ha paccTOSIHUM d ApPYr OT JApyra W TMOAKIIOYEHbl K HCTOYHHUKY MOCTOSHHOTO
HanpspkeHus (puc. 1). IlmacTuHbl 3akpenuiay Ha H30JIMPYIOLIMX IOJCTAaBKaxX U
CILYCTSI JJIUTEIBHOE BPEMS OTKJIIOUMIIM OT UCTOYHHKA (pHC. 2).

Puc. 1 Puc. 2

4] HpI/IBCI[éHHOFO HHWXKC CITMCKa BLI6epI/ITe ABA MPaBUJIBHBIX YTBEPKICHUS.

1) Hanpsx€HHOCTB 3MEKTPHYECKOTO MO B TOUKE A O0JIbIIE, UeM B TOUKE B.

2) IloreHiman 5eKTpUUECKOro Nos B Touke 4 6oibiie, yeM B Touke C.

3) Ecmu yBenuuuTh PAaCCTOSHUE MEXIYy IUIACTUHAMHU d, TO HANpPsKEHHOCTH
JNEKTPUIECKOro 1o B Touke C He U3MEHUTCS.

4) Ecnu yMEeHBIINTH PACCTOSHUE MEXKAY IUIACTUHAMU d, TO 3apsAj NpaBoi
IUTACTUHBI HE M3MEHHTCHL.

5) Ecmu mniacTHHBI TONHOCTBIO TIOTPY3UTh B KEPOCHH, TO DHEPTHsd
3JIEKTPUYECKOTO 101 KOHJEHCATOPa OCTAHETCS HEU3MEHHOM.

OTBeT:

YacTuna Maccoii m, Hecymas 3apsy ¢, ABIKETCS B OZHOPOIHOM MAarHUTHOM TIOJIe
C MHIYKIHEeH B 1Mo OKPYXXHOCTH paauycoM R co ckopocTeio V. Kak m3mensarcs
panuyc opbutsl u cuna Jlopenna, neiicTByioas Ha 4acTHlly, €cid €€ CKOpPOCThb
YMEHBIIUTCS?

JIst kayknoi BETMYMHBI OIIPEeNINTe COOTBETCTBYIOIINH XapaKkTep N3MEHEHUS:

1) yBemuuutcs
2) yMEHBIIUTCS
3) He U3MEeHUTCs

3anumuTe B Tabnuiy BEIOpaHHBIC IMUQPHI AT KOKTOH (H3MIECKON BEINYUHBL
I{upsl B OTBETE MOTYT IOBTOPSITHCA.

Paguyc opOutsr
YACTHUIIBI

Cuna Jlopenua,
JIeHCTBYIONIAsl HA YaCTHUILY
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OnexTpuyeckas IeNb HA PUCYHKE COCTOMT M3 HCTOYHHKA

Toka ¢ JJIC & ¥ BHYTPEHHHM CONpPOTHBJICHHEM F Er R

W BHEIIHEH IeMM M3 JBYX OJMHAKOBBIX PE3HCTOPOB

CONPOTHUBJIEHHEM R, BKIIOUEHHBIX NAPaJUICIIBHO.

VYcraHOBHTE  COOTBETCTBHE ~ MEXAY  (DHU3HMUECKAMHU

BEJIMYMHAMH U (POPMYITaMH, BRIPaKAIOIIMMH MX B paccMaTpHUBacMoii 3a1ade.

K kaxJo# HO3ULMK MEpBOro CTONOLA MOAOEPUTE COOTBETCTBYIOILYIO MO3UIIUIO
13 BTOPOTO CTONOIA U 3aMUIINTE B TAOIUILY BEIOpaHHBIE HU(PEI.

OU3NYECKUE BEJIMYWHDI OOPMYVJIbL
A) MOIIHOCTh TOKa Ha BHYyTPEHHEM 1) E?R
COIPOTHUBJICHUM NUCTOYHHKA TOKA ﬁ
B) MOIIHOCTB TOKa HA OJHOM M3 PE3UCTOPOB R (2r+R)
) &R
2
2 (r + Rj
2
3) o4&
(2r+R)’
4 28
2r+R

OTBeT:

Snpo Gopa MOXET 3axXBaTWUTh alb(a-4acTUIly, B pe3yJbTaTe Yero MPOUCXOJIHT
4 11 A 1
anepHas peakuus ,He+ B— ; X+ n c oOpasoBaHHeM f1pa XUMHYECKOTO
A
snemeHta , X. KakoBel 3apsan oOpaszoaBmierocs sgpa Z (B eAMHMIAX

3JIEMEHTAPHOTO 3apsia) U ero MaccoBOe Yuciio A?

3apsn sinpa Z MaccoBoe uucio sijpa A

B Onank omeemoe Ne 1 nepenecume monvKo uucia, He pazoensan ux npooenom
unu Opy2um 3HaKoM.
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U3 sep mnatumer o, Pt mpn B -pacmage N, 1074

¢ nepuogoM mnoaypacnaza 20 yacos 10

00pa3yroTcss CTaOWIBHBIE sapa 30J10Ta. 8

B MoMeHT Havana HaOIIOACHUS B 06pa3ue

comepxutest 8-10%° smep mmatunbl. Yepes 6 2
Kakylo 13 TOYCK, KpoM¢ HaJala 4 1
KOODPJMHAT, TIPOUAET rpaduk 2
3aBHCUMOCTH dHCIa sIep 30J10Ta OT

BpEeMeHH (CM. PUCYHOK)? 0 20 40

OtBeT: uepe3 TOUKy

Ha pucynke m3o0pakeHa ynpomi€HHas AuarpaMma HIKHUX
SHEPreTHICCKUX ypOBHEH aTtoMma. HyMmepoBaHHBIMU
CTpENIKaMU OTMEUYEHBI HEKOTOPhIe BO3MOXHBIE TEPEXO/IbI
aToMa MEXIy J3TUMH ypoBHsMH. Kakoil u3 3THX deThIPEX
MIEPEXOJIOB CBsA3aH C TOTVIONICHUEM CBETa HAMMEHbBIICH
4acTOTHl, & KakOi — C M3JydeHHEM CBeTa HaMOOJbIICH
YacTOTHI?

YCTaHOBHTE COOTBETCTBUE MEXKAY MPOLECCAMHU MOTTIOUMICHUS
W WUCINYCKaHWs CBETA W CTPENIKaMH, YKa3bIBAIOIIUMHU
9HEPreTHIECKUE MEPEXOIbl aTOMA.

60 80 100 120 7, u

wm whj-lst'q e}

IS

E,

\

/

1

2 34

K kaxJo#i MO3HUILMK MEpBOro CTONOLA MOAOEPUTE COOTBETCTBYIOILYIO MO3UIIUIO
W3 BTOPOTO CTONONA W 3alNWIIATe B TaONWIly BHIOpaHHBIE IHUGPE TIOX

COOTBETCTBYIOIINMHU 6yKBaMI/I.

IMPOLIECChHI OHEPTETUYECKHE
IMEPEXO/IbI
A) TOITIOIEHNE CBETA HAMMEHBILEH YaCTOTHI 1
B) u3nydyenue cBeTa HAMOOJIBIIEN YaCTOTHI 2) 2
3) 3
4) 4
A|lb

OrtBeT:
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YeMy paBHA CHJIa TOKA B JIAMIIOYKe (CM. PHCYHOK), €CIIH MOTPEIIHOCTh MPSIMOTO
W3MEpeHHs CHJIbBl TOKAa aMIepMETPOM Ha Tpeneie u3MepeHus 3A paBHa
Al = 0,15 A, a na npenene usmepenus 0,6 A pasna A, = 0,03 A?

Ortger: ( + ) A.

B 6nank omeemoe Ne 1 nepenecume monvKo 4ucia, He pazoensas ux npooenom
U Opy2um 3HAKOM.
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HeoOxoquMo dKCIIEpUMEHTANbHO M3YYHTh 3aBUCHMOCTH CHIIBI  ApXuMmena,
JISHCTBYIONIECH Ha TEJO, MOTPYKEHHOE B HKHUIKOCTh, OT MIIOTHOCTH JKUIAKOCTH.
Kakne paBe YCTaHOBKH CIEAyeT HCIOAb30BaTh JUIA TPOBEACHHS TaKOro
HccaeaoBaus?

4 z

1))

>
>
—_-

E—"e
[\

MeJb | ATIOMAHUH |

BOJa KEepOoCHH

O

2) 5)

-
}IAVAVAVW\_

CTanb Menb |

KEPOCHH KEPOCUH

3)

lyAvAvAv"f‘/“

CTaJIb |

®

BOZA

OTBeT:
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HaumenoBanue | Temmepatypa Macca Pannyc Cpennss
3BE3.IBI MTOBEPXHOCTH, (B Maccax (B pamuycax | TJIOTHOCTB MO
K CounHua) Courxia) OTHOILIEHUIO K
MIIOTHOCTH
BOJIBI
Anbjiebapan 3600 5,0 45,0 7,7-10°
€ Bo3anuero B 11 000 10,2 3,5 0,33
Purens 11200 40,0 138,0 2-107
Cupuyc A 9250 2,1 2,0 0,36
Cupuyc B 8200 1,0 0,01 1,75 - 10°
CouHIle 6000 1,0 1,0 1,4
o IlentaBpa A 5730 1,02 1,2 0,80

BriGepuTte aBa yTBEpP)KACHUS, KOTOPHIE COOTBETCTBYIOT XapaKTEPUCTUKAM 3BE3 L.

1) Temneparypa 3Be3asl o lleHTaBpa A COOTBETCTBYET TeMIepaType 3BE3J
crieKTpanbHoro kiacca O.
2) 3Be3na Purens sBiseTcsl CBEpXTHIaHTOM.

3) Hame CoHlle OTHOCUTCS K TUTAHTaM CIIEKTPaIbHOro Kiuacca B.
4) Cpennsas moTHOCTS 38e3716I Cupuyc B 6onmbmie, gem y Connna.

5) 3Bes3na AnbaebapaH OTHOCHTCS K 3BE37aM IJIaBHOI MOCII€0BATENLHOCTH Ha
nuarpamme ['epummnpynra — Peccena.

OrtBeT:
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Yacrtp 2

Omeemom K 3a0anuam 25-27 aensemcsa wucio. Imo 4ucio 3anumume 6 noje
omeema 6 mexkcme pabomol, a 3amem nepenecume ¢ bBJIAHK OTBETOB N 1
cnpaea oOm HOMeEPA COOMEEMCMEYIuLez0 3A0aHus, HAYUHAA C NePEoll
knemouku. Kaoxcovtii cumeon nuwume 6 omoenvHOU Klemouke 6
coomeemcmeuu ¢ nPuBeOéHHvIMU 6 onanke oopasyamu. Eounuyvt uzmepenusn
duzuyeckux eenuyun nuUCamy He HYHCHO.

I'py3 Mmaccoil 1 Kkr, HaxonasIIMICS Ha CTOJE, CBS3aH F
JNETKOM HepacTSHKUMON HUTHIO, NMEepeOpOLIEHHON uepes -~
ujeanpHelil OJI0K, ¢ ApyruMm rpy3oMm. Ha nepseiil rpys

sl

JIEMCTBYET rOpU30HTaNbHAs IOCTOSIHHAS cuna [, paBHas T
o moxyiro 10 H (cm. pucyHok). Bropoii rpy3 nBuxercs

M3 COCTOSAHHS TOKOS C  ycKopeHmeM 2  M/c’,

HampaBleHHBIM BBepX. Kod(hGuuueHT TpeHHs CKOJBKEHHS MEepBOro Ipysa Io
noBepxHOCTH cTojia paseH 0,2. Yemy paBHa macca BTOporo rpy3sa?

OTBeT: KT.

TemnoBas MammHa ¢ MakcuMaibHO BO3MOxHbIM KIIJI uMeer B kadecTBe
HarpeBatels pe3epByap ¢ BOJIOH, a B Ka4eCTBE XOJOAUIbHUKA — COCYH CO JIbAOM
npu 0 °C. Tlpu coBepiueHun MawmuHo# paGorel | MJDk pacrasuio 12,1 kr mnbja.
Onpenenute TemMneparypy Boabl B pe3epByape. OTBET OKPYIIUTE 10 LENbIX.

OTBeT: K.

19
Jlazep wusmydaer B ummyisce 10 cBeToBbIX KBaHTOB. CpelnHss MOLIHOCTb

-3
nmIyibea ytazepa 1100 Bt npu mmurensHocty Bemsimku 3-10 © ¢. Ompenenute
JUIMHY BOJIHBI M3JTy4eHHs Jazepa. OTBET BbIPa3uTe B MUKPOMETpaX.

OTBeT: MKM.

He 3ab6yobme nepenecmu 6ce omeemvl 6 OnanKk omeemos Ne 1
6 COOMEEeMCcmMeun ¢ UHCMPYKYUell NO GbINOTHEHUIO PADOHbL.

IIposepome, umoodwl Kax)3cowvlii omeem Obl1 3ANUCAH 8 CHIPOKE C HOMEPOM
COOMEemcmeyIoue20 3a0aHUL.
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/Mna 3anucu omeemoe na 3adanus 28-32 ucnonwvsyiime bJIAHK OTBETOB
Ne 2. 3anumume cuavana nomep 3adanus (28, 29 u m. 0.), a 3amem peuwienue
coomeemcmeyruieil 3adauu. Omeemul 3anucwvléaiime Yémko u pazdoopuueo.

Ha xene3Hblil CTep:KCHb HaMOTaHbl JBE KaTYIIKH
M30JIMPOBAaHHOIO MeaHoro mposojga: A u b.
Katymka A nmojkimodeHa K  HMCTOYHHKY C
OAC & u BHYTPEHHHM CONPOTHBJICHHEM 7, Kak
noxa3aHo Ha pucyHke. Kartymka b 3amkHyTa Ha
aMIIepMeTp Majoro conpoTtusieHus. Ilon3yHok
peocrata  MepeABUTalOT  BIEBO. B KakoM
HaIpaBJICHUX IPOTEKAcT IpPU 3ITOM TOK uepe3
amIrepMeTp, MONKITIOUEHHEIH K Karymke b? OtBer o0ocHYyHTe, ykas3aB, Kakue
SIBJICHUS U 3aKOHOMEPHOCTHU BBl ncnonb3oBanu 11t 00bSICHEHHUS.
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Ilonnoe npasunvnoe peuwtenue Kaxcooii u3 3zaday 29-32 0013cHO codepicamp
3aKOHbL U POpMYIbl, NPUMEHEHUE KOMOPHLIX HE00X00UMO U 00CHAMOYHO ONA
peutenua 3a0auu, a makdce mamemamuyeckue npeoopazoéanusn, pacuémol
C YUC/IEHHbIM OMEEMOM U NpU HeOOX00UMOCU PUCYHOK, NOACHAIOULUILL
peuienue.

B manenpkuit map maccoit M = 250, Bucsmuii Ha HUTH anuHOW [ = 50 cMm,
TIOTIA/IaeT M 3aCTpeBaeT B HEM TOPH3OHTAIBHO JIeTsmas myist mMaccoid m = 10T.
IIpy kakoii MHUHUMAILHON CKOPOCTH TYJIM IIap TMOCJE 3TOr0 COBEPIIMT MOJHBIN
000pOT B BepTHKAIBbHOM T10ckocTi? COnpOTUBICHUEM BO3yXa MPeHEeOpeyb.

Bo3mymmsrit map, 060104ka KoToporo uMeer Maccy M = 145 xr
M 00béM V=230M’, HamonHAETCS NpPH  HOPMATHHOM
aTMoc(epHOM JaBICHUH TOPSYUM BO3AYXOM, HarpeTbiM [0
Temrepatypsl ¢t =265°C.  Omnpenmenure  MaKCHMaIbHYIO
TEeMIIepaTypy f, OKpYKalollero BO3AyXa, IPH KOTOpOil miap
Ha4yHET nojHuMaThes. O00JI0UKaA 1Iapa HEPaCTsHKUMa U UMEET B
HIKHEH 9acTH HeOOJbIIOe OTBEPCTHE (CM. PUCYHOK).

barapes n3 4eTbIpEX KOHAEHCATOPOB NEKTPOEMKOCTBIO
C,=2C, C,=C, C3=4C u C4 = 2C nogxkioueHa K _l
HCTOYHMKY IOCTOSIHHOTO ToKa ¢ DJIC £ M BHYTpeHHHM

comporuBieHneM r (cM. pucyHOK). Ompenenure
SHepruto koHjaeHcaropa Ci.

B mrockoctH, mapayuleNbHOM IUIOCKOCTH TOHKOW COOMpAIOIIei JIMH3BL, MO
OKPYKHOCTH CO CKOPOCTBIO V=05 M/C JBHXKETCS TOYECUHBIH HCTOYHHUK CBETA.
Paccrostane Mexay miockocTaMu d =15 cm. LleHTp OKpyKHOCTH HaXOIWUTCS HA
IJIaBHOI onTuyeckoi ocu nuH3bl. DOKycHoe paccrosHue nuH3bl F =10 cM.
Haiinute CKOpPOCTh JBHXKEHHs W300paKeHHs TOYEYHOTO MCTOYHHMKA CBETa.
Caenaiite NOSCHUTENBbHBIA 4ePTEX, YKa3aB X0 JIydel B JIMH3E.

Ilposepvme, umobvr Kadcoviit omeem Obll 3ANUCAH PAOOM C HOMEPOM

coomeemcmeyrouiezo 3a0anus.
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CucreMa oneHHBAHHMS IK3aMeHAIMOHHOMH paﬁOTbl mo ([msmce

3apanus 1-27

3a npaBUIIBHBIN OTBET Ha Kaxkaoe U3 3ajmanuid 1-4, §-10, 13-15, 19, 20, 22,
23, 25-27 craButcs no 1 6ayuty. OTH 3aaHUs CUUTAIOTCS BBIIOJIHEHHBIMH BEPHO,
€CJIM TIPaBUJIBHO yKa3aHbl TpeOyeMoe YHCIIo, 1Ba YUCIa WIH CIO0BO.

OtBeT Ha Kaxaoe n3 3aganuu 5—7, 11, 12, 16-18 u 21, 24 onenuBaeTcs B 2
OaJuta, ecii BEPHO yKa3aHbI 00a dJIeMeHTa OTBeTa, B 1 0aji, eciy JOomyIieHa oIHa
ommnbOka, B 0 6ayios, eciau 00a 3neMeHTa yka3aHbl HeBepHO. Ecnu ykazaHo Oosnee
JIByX OJEMEHTOB (B TOM 4MHCIE, BO3MOXXHO, W NpPaBWIbHBIE) WM OTBET
oTcyTcTByeT, — 0 6aioB.

Ne 3amanus OtBeTr Ne 3ananus OtBeT
1 -8 15 24
2 14 16 34
3 80 17 22
4 1 18 31
5 13 19 714
6 11 20 3
7 24 21 32
8 3 22 0,280,03
9 4 23 15
10 30 24 24
11 25 25 0,5
12 31 26 341
13 BBEpX 27 0,6
14 81
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KPUTEPUM OLIEHUBAHUS BBITIOJIHEHUA 3AJIAHUI
C PA3BEPHYTBIM OTBETOM

Pemenns 3amanuii 28-32 wactu 2 (¢ pa3BEPHYTHIM OTBETOM) OIICHHUBAKOTCS
sKcrepTaMi. Ha OCHOBe KpuUTEpHeB, MPEICTaBICHHBIX B MPHBEACHHBIX HIKE
TabNMIaxX, 32 BBINOJHEHHE KAXKJOrO 3aJaHusl B 3aBUCHUMOCTH OT IOJHOTHI U
MPaBUJILHOCTH JAHHOTO YYaCTHUKOM DK3aMEHa OTBeTa BbicTamisercs or 0 mo 3
Ganos.

Ha »xenesHoM cTepkHE HaMOTaHbl JBE KaTYIIKH
W30JIMPOBaHHOTO MenHoro mnposoga A u b
Karymka A mnojkiaroueHa K HCTOYHHKY C
DJIC £ ¥ BHYTpPEHHHM CONpPOTHBJICHHEM F, Kak
nokazaHo Ha pucyHke. Kartymka b 3amkHyTa Ha
aMIepMeTp Maloro compoTuBieHus. Ilon3yHOK
peocrata  HEepeiBUralOT  BIEBO. B kakoMm
HampaBJICHUM I@POTEKAaeT IpPHU 3ITOM TOK uepe3
aMIiepMeTp, MOJAKIOYEHHBIH K Karymke b? OtBer o0ocHyliTe, yka3aB, Kakue
SIBICHUS] K 3aKOHOMEPHOCTH BBI MCTIONB30BaH 7151 OOBSICHEHHS.

JlemoHcTpanuonnslii Bapuant EI'D 2019 r. OU3UKA, 11 knacc 22/31

CBOMM MAarHUTHBIM ITOTOKOM KOMIICHCHPOBATH YBEIMYCHHE MAarHUTHOTO ITOTOKA
CKBO3b KaTymiky b.

OTBeT: IIpu MepeMeIIeHAN TTOI3yHKa PeocTaTa BICBO Yepe3 aMIepMeTp MPOTeKaeT
TOK, HATPaBJICHHBIH BIIPAaBO

KpI/ITepI/II/I OLICHUBAHM BBIIIOJTHCHU 3aJaHUA banner

IIpuBeneHO MOMHOE TMPABUILHOE pEIIeHHE, BKIIIOYAIOIIee MpaBUIbHBII 3
OTBeT (B JAHHOM CIIy4ae: G6O3HUKHOBEHUE UHOYKYUOHHO20 TOKA 8
kamywke B u eco mnanpasnenue) W WCUEPIBIBAIONINE BEpPHBIC
paccy>KAeHUs ¢ MPSIMBIM yKa3aHHEM HAOJIOAaeMbIX SBICHUN U 3aKOHOB
(B TAHHOM CITy4ae: 603HUKHOBEHUE MASHUMHO20 NOJSL BOKPY2 NPOBOOHUKA
C MOKOM, 3A8UCUMOCTb CONPOMUGTEHUSL NPOBOOHUKA OM €20 ONUHbL,
s3akon Oma ona yenu, codepacauweri IC; 3aKOH 31eKMPOMACHUMHOU
uHOyKyuu, npasuio Jlenya, nNpasuibHO  NPUMEHSEMCs  NPAGUIO
Oypasyuxa 015 onpedeieHuss Hanpasienus IUHUL MACHUMHOU UHOYKYUU
MASHUMHO20 NOJIAL 8 CIEPIICHE)

BosmoxHoe perieHue

1. I[Ipu mpoTekaHUH SIEKTPUYECKOTO TOKA I10
KaTymke A B IPOCTPAHCTBE BO3HUKAET
MarHUTHOE TOJe, KOTOpOE€ HPOHHU3BIBAET
CEepACYHUK U3 OKele3a, co3laBas B HEM
MarHUTHBIA ~ motok  @;. CepaeyHuk ¢
HaMOTaHHOW Ha HEro Karymkoil A oOpa3syer
anekrpomaraut. [lpu 3TOoM, wucxons wu3
0003HAaYCHUI TIOJIOCOB MCTOYHUKA W TIPaBHIIA
OypaBuMKa, y JIEBOTO TOpLAa KAaTyIIKd A HaXOJUTCS CEBEPHBII IONIOC 3TOTrO
MarHura (CM. pHUCYHOK).

2. llpu nBMXKEHUU TIOJI3YHKA BJIEBO KOJMYECTBO BUTKOB peocTaTa, BKIIOYEHHBIX B
LleNb, YMEHBILIAETCS, CJIEJOBATENIBHO, COMPOTHUBICHHE BHENIHETO y4YacTKa IIENH

£

HCTOYHHMKA R yMEHbIIACTCS (Ro = pé) , & cHJIa ToKa 1o 3akoHy Oma (I = ﬁ)
P

BO3pacTaer.
3. Bo3pactaHue CHIIBI TOKA B KaTyIIKe A MPUBOIMUT K BO3PACTAHHIO CO37]ABAEMOTO
MM MarHUTHOTO ITOTOKa, KOTOPBII TaK)Ke MPOHHU3BIBACT U KaTYIIKY b.

4. Bo3pacTaHne MAarHUTHOTO IIOTOKA CKBO3b KATYLIIKy b, 3aMKHyTyH Ha

. AD

amIepMeTp, IPUBOJNT IO 3aKOHY AJIEKTPOMATHUTHON HMHIYKIHH (Emm =5 K
BO30YXKJCHUIO B HEW HMHAYKIMOHHOTO TOKa, KOTOpBIA, Mo mpaBwiy JleHna,
BO3HUKAET TAKOTO HampaBiieHHWs (Yepe3 aMIepMeTp — CJieBa HampaBo), YTOObI

JlaH TpaBUIBHBIA OTBET, W NPUBENEHO OOBSICHEHHE, HO B PEIICHHU 2
HMEIOTCS OMH MIIM HECKOJIBKO U3 CIEAYIOIIUX HEJOCTATKOB.

B 00bsicHEeHMH HE yKa3aHO MJIM HE HMCIOJb3YeTCsl OAHO M3 (DU3MYECKHX
SBJICHUH, CBOWCTB, ONpEAENCHHWH WIHM OAWH M3 3aKOHOB (opmym),
HEOOXOMUMBIX IS TIONHOTO BEPHOTO OOBsCHEHUS. (YTBepKIeHHE,
Jexaliee B OCHOBE OOBSCHEHUs, HE IIOJKPEINICHO COOTBETCTBYIOLINM
3aKOHOM, CBOCTBOM, SIBICHHEM, ONPE/ICICHHEM H T.I1.)

n (MJIN)
VYka3aHBl Bce HEOOXOAWMMBIE Il OOBSICHEHHS SBICHHSA M 3aKOHHI,
3aKOHOMEPHOCTH, HO B HUX COAEPIKUTCS OANH JIOTHUECKUH HEOUET.

n (MJIN)
B pemrennm WMEIOTCS IIMIMHME 3alliCH, HE BXOMIINE B pEIICHHE,
KOTOpBIC HE OT/EJICHBI OT PELICHHS U HE 3aUEPKHYTHI.

N (NJIN)
B pemiennn nmeeTcs HETOYHOCTh B YKa3aHHM Ha OJHO M3 (DH3MYECKHX
SIBJICHUH, CBOMCTB, ONpeneeHH, 3aKoHOB ((GopMyT), HEOOXOIUMBIX JUTS
HIOJIHOTO BEPHOT'O 00BSCHEHUS!
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IIpeacTaBiieHO peIIeHHe, COOTBETCTBYIOIIEE OAHOMY H3 CICTYIOUIMX 1
CITydaeB.
JlaH mpaBWIBHBIN OTBET Ha BOTPOC 3aJIaHUs, U MPHUBEJCHO OOBSICHEHUE,
HO B HEM HE YyKaszaHbl JBa SBJICHUS WIH (PU3MUSCKUX 3aKOHA,
HEOOXOJUMBIX ISl IOJTHOT'O BEPHOTO OOBSICHEHUS.

N
Vkazanbl Bce HEOOXOMUMBIE IS OOBSCHEHHs SBICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO HMEIOIINECS pacCyKACHHUs, HalpaBlICHHbIC Ha
MOJTyYCHHE OTBETA HA BOMPOC 3aIaHMUs, HE JOBEACHBI 1O KOHIIA.

nim
Vkazanel Bce HEOOXOMUMBIE IS OOBSCHEHUS SBICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO  HMCIONIHECS  PACCY)KICHHS,  IPUBOJAIINE
K OTBETY, coAeprkaT OMHOKY (OIIHOKH).

nin
Vka3zaHel He Bce HEOOXOmHMMbIE IS OOBACHEHHWS SIBJIEHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIE pacCy KIeHHs, HallpaBJIeHHbIC Ha
peleHne 3a1a9u

2
BLIpaSI/IB OTCroJa 1)2 " MOACTAaBUB 3TOT PE3YJIbTAT B 3aKOH COXPAaHCHUSA SHCPIHU,

vlz@_

HO}ICTaBI/IB BBIPpAXKCHUEC UIA Ul B 3aKOH COXpaHCHHS UMITYJIbCA, ITOJIYUHUM:

v =(1+%j1/5gl =(1+%}/5-10-o,5 = 130 .

Orset: v, =130 m/c

MOJTyYUM:

KpI/ITepI/II/I OLCHHMBAHUS BBIINIOJITHCHUA 3aJaHUsL banbl

Bce ciayuam pemneHus, KOTOpble HE COOTBETCTBYIOT BBINIEyKa3aHHBIM 0
KPHUTEpPHUSM BBICTABIICHHS OLICHOK B 1, 2, 3 bamna

Maxcumanvhwiii 6ann 3

B manenbkuii map maccoit M = 250 r, Bucsmuid Ha HUTH JumHOW [ = 50 cM,
[OMaJaeT M 3acTpeBaeT B HEM TOPU3OHTAIBHO JeTsAllas myis maccod m = 10T.
ITpn xakoif MUHIMAQJIBHOW CKOPOCTH IyJIM IIap ITOCNIE TOTO COBEPIIUT ITOJHBIH
000pOT B BEPTHKAIBHOH IutockocTH? CONPOTHBICHHEM BO3yXa IIPeHeOpeys.

BosmoxHoe pelieHue

ITpuBeneHO MOTHOE pelICHNE, BKIIOYAIONIEE CICAYIONIIE TIEMECHTHL: 3
I) 3ammcaHBl TONOXKEHMS TEOpUM W (DU3WYECKWE  3aKOHEL,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPBIX HEOOXOMMMO ISl pelIeHHs
3aJaydl BBIOPAHHBIM CIOCOOOM (B IAHHOM CIydYae: 3aKOH COXPAHEHUs
UMNYIbCA, 3aKOH COXPAHEHUs MeXAHUYeCKOoU 3Hep2ull, 6mopol 3aKOH
Hviomona 0na oOeudicenus mena NoO OKPYICHOCMU, YUMeEHO, 4Mo 8
6epxHell moyKe CUNa HaMANCEeHUs HUMU 00Pauaemcs 6 Hyb);

IT) onmcanbl Bce BHOBb BBOAMMBIE B pellleHINH OyKBEHHBIE 0003HAYCHUS
GM3UYeCKNX BENWYUH (30 UCKIIOYeHueM O00O03HAYeHUll KOHCIAHM,
yrazannvix 6 eapuanme KUM, obo3nauenuil, ucnoib3yemuvix 8 yciosuu
3a0auu, u CMAHOAPMHBIX ODO3HAUEHUL GeNUYUH, UCNONb3YEMbIX NpU
Hanucanuy Qu3u4ecKux 3aKoHos),

III) mpoBeneHsl HEOOXOAMMBIE MaTeMaTHYECKHE NpeoOpa3oBaHHSI H
pacuéThl, TPHUBOJAIIME K  INPaBHIBHOMY  4YHCIOBOMY  OTBETY
(momyckaeTcs  pelIeHHe O  YacTAM» C  IPOMEXYTOYHBIMHU
BBIYHCIICHUSIMA);

IV) npencraBiieH NpaBUIBHEIA OTBET C YKa3aHUEM CAWHHI] U3MEPEHHS
HCKOMOW BEJIMYUHBI

3aKOH COXpAaHEHWs MMITyJIbCa CBS3BIBAET CKOPOCThb IyIH U, Meped yAapoM CO
CKOPOCTBIO U, COCTaBHOTO Teja Maccoi m + M cpa3sy mocie yaapa:

my, =(m+M)uv,
a 3aKOH COXPAHEHHUS MEXaHUYECKOU 3HEPrHMH — CKOPOCTh COCTABHOIO Tela Cpasy
HOCIIE yapa ¢ ero CKOpocThi0 U, B BepXHel TouKe:

M)v? M)v?
(m+2 )1)1 :(m+2 )1)2 +(m+M)g-21.

VYcnoBue MHHUMAIbHOCTH U, O3HAa4aeT, YTO IIap COBEpIIAET IMOJHBEINA 000pOT B

BEPTUKAIFHON TUIOCKOCTH, HO TIPH OTOM HATSHKEHHE HUTH B BEepXHEW Touke (U
TONBKO B Hel!) oOpamaercss B Hyib. Btopoii 3akoH HproToHa B mpoekiuu Ha
paauagbHOE HANPABIIEHUE X B ’TOT MOMEHT MPUHUMAET BH/I:

(m+M)v22

(m+M)au=(m+M)g= ]

[IpaBunbHO  3amucaHbl  BCe HEOOXOIWMMBIC TIOJOXKEHHS TEOPHH, 2
¢bu3nuecKre 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBEIEHBl HEOOXOIUMBIE
npeoOpazoBanusi. Ho MMEIOTCS OJMH HIM HECKONBKO U3 CIEIyIONINX
HEJI0OCTaTKOB.
3anucy, cOOTBETCTBYIOIME IyHKTY II, mpencraBieHbl HE B IIOJHOM
00BEME UK OTCYTCTBYIOT.

n (UJIN)
B pemieHuun uMeErOTCs JIMIIHME 3alMCH, HE BXOJSIIME B peElICHHE,
KOTOpBIE HE OTZEJIEHBI OT PEIIECHUS U HE 3a4EPKHYTHI.

" (UJIN)
B HE00X0IMMBIX MaTEMATHUECKHIX MPEe0oOPa30BAHUSIX HIIH BBIYACICHHUIX
JIOTYIICHBI OIMIMOKK, W (MJIM) B MAaTEeMaTHUECKHX MpeoOpa3oBaHUsIX/
BBIUMCIICHUSAX MPOITYIIEHbI JJOTMYECKH BaKHBIE I1ary.

n (UJIn)
OtcyterByeT nyHKT [V, vin B HEM JiomyIeHa oniuoKa
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IMpencraBnensl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIIETYIOMIUX 1
CIIy4aeB.
IIpencraBieHbl TOJMBKO TIONOXKEHWS W (DOPMYNBI, BBIpaKAIOIIHe
(bu3nYecKre 3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOANMO U JOCTATOYHO
IUTSL pEelIeHUs] AaHHOM 3amaum, 0e3 Kakux-ITu00 mpeoOpa3oBaHUN C MX
HCTIONB30BAaHUEM, HAIIPABICHHBIX Ha PEIICHUC 3a1auH.

W
B pewennn orcyrcrByer OJIHA u3 ncxomusix ¢opmyi, HeoOXoaumast
JUISL pelleHus AaHHOW 3ajaui (WM yTBEp)KACHHE, JIeXKallee B OCHOBE
pelIeHns), HO IPUCYTCTBYIOT JIOTHUECKH BEpHBIE MPEoOpa3oBaHUS ¢
HUMEIOIIMHCS (POPMYITaMH, HallpaBJICHHbBIC Ha PEIICHIE 3a[aql.

W
B OJTHOM u3 ncxomupix hopMmyI1, HEOGXOMMMBIX JUTS PEIICHHs JaHHO#
3amaun (WM B YTBEPKICHHH, JISKAIIEM B OCHOBE PEIICHHMS), JOIYIICHA
omMOKa, HO TPUCYTCTBYIOT JIOTHYECKH BepHbIE NpeoOpa3oBaHUs C
UMEIOIUMUCS (OpMyIIaMH, HalpaBIeHHbIE Ha pelIeHUe 3314l

puvy purv
>M+ =
R-T, R-T RT ~R-T,,,
__wpVT _ 29-107-10°-230-538
Wp+MRT  29.107-.230-10° +145-8,31-538
OrBer: T, =273K=0°C

max

=
TO

max

0 max

p-unV_ p-uV M= 1 1+ M- R
T p-pV

=273 K=0°C.

KpI/ITCpI/II/I OILICHMBAHM BBIIIOJTHCHUA 3aJaHU

Banasr

Bce cimywan pemieHus, KOTOpPble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KpUTEPHSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasia

Maxcumanvuoiil 6aun 3

Boznymaeiii map, 060mo4ka KoToporo umeer maccy M = 145 xr
¥ 00béM V=230 M’, HANONHAETCS TNpPH  HOPMATHHOM
aTMOC(EpHOM JABIICHHH TOPSYUM BO3AYXOM, HAarpeTbiM JI0
temneparypsl  t=265°C.  Omnpenenure  MakCUMAaIbHYIO
TeMIIepaTypy f, OKpYy’Kalollero BO3AyXa, HPH KOTOpoil map
HavHET oxHNMAaThCs. O00I0UKa MIapa HepacTsDKIMa U MMeeT B
HIDKHEH 9acTn HeOOJBIIoe OTBEPCTHE.

[puBeeHO MOTHOE PEIICHUE, BKIFOYAIONICE CIACAYIOIIHE 3TIEMCHTHI:

I) 3anmcaHel TONOXKEHMS  TEOPHM ¥ (PU3MUECKHE  3aKOHEI,
3aKOHOMEPHOCTH, NPHMEHEHUE KOTOPHIX HEOOXOIUMO [UIS PEIICHUS
3aJlauM BHIOpaHHBIM CIIOCOOOM (B IAaHHOM CIy4ae: gblpadiceHue OJisi CUNbL
Apxumeoa, ceéa3b Mmaccel u naomuocmu, ypagnenue Mendeneeea —
Knanetipona, ycnogue noovéma wapa);,

IT) omucanbl Bce BHOBb BBOJMMBIE B PEIICHUN OyKBEHHBIC 00O3HAUCHHUS
(U3MYECKUX BEIUYMH (32 UCKIHOUeHUeM O0O003HAYEeHUll KOHCMAHM,
ykasauuvix 6 eapuanme KHM, obo3nauenui, ucnoivb3yemvix 6 yCiosuu
3a0ayu, U CMAHOAPMHBIX O00O03HAYEHULl BelUYUH, UCNOAb3YeMbIX NpU
Hanucanuu Gu3uyecKux 3aKoHos);

II1) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUS H
pacy€Thl, MPUBOIAIINE K MPABUIEHOMY YHCIOBOMY OTBETY (IIOITyCKaeTCs
PEIICHHE «II0 YACTSAMY C MPOMEKYTOYHBIMH BBIYHCIICHUSIMH);

IV) mpezncraBieH NpaBUIBHBIA OTBET C yKa3aHWEM EIWHHUI] M3MEPCHUS
HCKOMOM BEJTHMYHUHBI

BosmoxHOE pelieHue

VYcnoBue, COOTBETCTBYIOIEE TOABEMY IIapa: F Apx 2 Mg +mg,
rae M — Macca 000JI0UKH, m — Macca BO3yXa BHYTPH 000TIOUKH, MITH
PogV 2Mg+pgV =pV/2M+pV,
rae P, — IUIOTHOCTh OKPYXKAlOLIEro BO3IyXa, P — IUIOTHOCTh BO3JyXa BHYTPH
00omnouku, V' — 00béM mapa.
Vv .
Jig Bo31yxa BHYTpH 1Iapa LA 2R, um 2= LR p, rae p — arMocdepHoe
T V. R-T
JaBienue, ' — Temieparypa Bo3ayxa BHyTpH mapa. COOTBETCTBEHHO, IJIOTHOCTb

BO3/yXa CHAPYXH P, = u—p, rae Ty — TeMIieparypa OKpysKaroLlero Bo3ryxa.

RT,

[IpaBunpHO  3amucaHbl BCe HEOOXOAUMBIE IIOJIOKEHUS  TEOPUH,
(¢u3nuecKre 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEICHBI HEOOXOIMMBIC
npeobpazoBanus. Ho MMEIOTCS OOWH WM HECKOJBKO M3 CIIEIYIOIINX
HEIOCTaTKOB.

3anucu, cOOTBETCTBYyIoIIME NyHKTy lI, mpeacraBieHbl He B IOJHOM
00BEME WITH OTCYTCTBYIOT.

n (MJIn)
B pemeHnn HMMEIOTCS JHMIIHUE 3alHCH, HE BXOASILINE B pELICHUE,
KOTOpBIE HE OT/ACJICHEI OT PELICHHS U He 3aUEPKHYTHI.

" (MJIN)
B Heo0XoIUMBIX MaTeMaTH4YecKuX MpeoOpa3oBaHUAX WM BBIYUCICHUSIX
JIOTYIIeHbl OIMUOKK, ¥ (WIM) B MaTeMaTHYECKHX IPeoOpa3oBaHUIX/
BBIYHCIICHUSX TIPOITYIICHBI JIOTHYECKH BayKHBIE IIIary.

" (MJIN)
OrcyrcTByeT nyHKT [V, win B HEM JonyineHa onmoka
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[IpencraBneHsl 3amucH, COOTBETCTBYIOUIME OAHOMY U3 CIEAYIOMINX 1
CITydaeB.
[IpencraBieHbl TONBKO TIONOXKEHHS W (OPMYJIBL,  BBIPAKAIOIIUC
(bu3nUeCKre 3aKOHbBI, MPUMEHEHHUE KOTOPBIX HEOOXOJUMO M JIOCTATOYHO
JUTSL pellieHus] JaHHOW 3afauu, 0e3 KaKuX-JIMOO mpeoOpa3oBaHUil ¢ HMX
WCIIOJI30BaHNEM, HAITPABJICHHBIX HA PEIICHNE 3a1a9H.

nJm
B pemenun orcyrcreyer O[JHA u3 ucxoaHBIX GOpMy, HeoOXOoaumas
JUI pelieHrs] JaHHOW 3agaud (WM YTBEp)KICHHUE, JIeKallee B OCHOBE
peleHns), HO TPUCYTCTBYIOT JIOTUMECKH BEpHBIE MpeoOpa3oBaHUs C
HUMEIOIUMHCS (OpPMYITaMH, HallpaBJICHHbBIC Ha PEIICHIE 3a[adil.

nim
B OJTHOM u3 ncxoausIx (opMys1, HEOGXOMMMBIX IS PelIeHts JaHHOH
3amaun (WM B yTBEpP)KICHWH, JEXKAIIEM B OCHOBE PEIICHHUS), IOIyIIeHA
omnOKa, HO MPUCYTCTBYIOT JIOTHUECKH BepHbIE NpeoOpa3oBaHUs C
uMernmMucs GopMyaaMu, HapaBJICHHbIE HAa PELICHUE 3aaul

KpI/ITepI/II/I OLCHHMBAHM BBITNTIOJIHCHUS 3a1aHUs basbr

Bce cmyuam perieHus, KOTOpble HE COOTBETCTBYIOT BbILIEYKA3aHHBIM 0
KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasia

ITpuBeneHo MOTHOE pelIeHNe, BKII0YAIONIEe CICAYIONIHE ITEMEHTHL: 3
[) 3amucaHbl  TONOXEHHWS  TEOPUHM M (U3UYSCKUE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOIUMO [UIs PpeIIeHHsS
3amaun BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIIydae: ¢hopmyasl pacuéma
QNEKMPOEMKOCIU, 3apA0A U HANPAJCEHUs 0N NOCA008AMENbHO U
napanienvho COCOUHEHHBIX KOHOEHCamopos, onpeoenenue
2NeKMPOEMKOCIU, YOPMYIA OJisl SHEPSUU 3APANCEHHO20 KOHOEHCAmopa),
II) ommcanBl Bce BHOBb BBOAWMEIC B PEIICHHH OyKBEHHBIC 00O3HAUCHU
GM3WYECKNX BENWYMH (3a  UCKIIOYeHueM O0OO3HaueHutl KOHCHMAHM,
yrazannvix 6 eapuanme KHUM, o0603nauenuil, uchoib3yemvix 6 Ycioguu
3a0ayu, U CMAHOGPMHLIX O0OO03HAHYEHULl 6ENUYUH, UCNONL3YEMbIX NpU
HANUCAHUY PUBUYECKUX 3AKOHOB);

[II) mpoBeneHBI HEOOXOMMMBIC MaTeMaTHYSCKHE IPeoOpasoBaHus U
pacy€Thl, MPUBOIAIINE K IPABUILHOMY YHCIOBOMY OTBETY (IOIyCKaeTcs
pEeIIeHne «II0 YaCTSAMY C IPOMEKYTOUYHBIMH BBIYHCIICHUSIMA);

IV) npencTaBneH npaBUIbHbLI OTBET

w

Maxcumanvroiil 6aun

Barapest 3 4eTBIPEX KOHIEHCATOPOB JIEKTPOEMKOCTHIO C, G,

C,=2C, C,=C, C3=4C u C4 = 2C nogxkioueHa K _l _l I_

HCTOYHMKY IOCTOSIHHOTO ToKa ¢ DJIC £ M BHYTpEeHHHM c c
-

W& r
|I

comporuBieHneM r (cM. pucyHOK). Ompenenure
SHepruto koHaeHcaropa Ci.

BosmoskHOE peuicHue

B Garapee xonpencaropsl C; u C;, C; u Cy COCIMHEHBI B Maphbl MapajuiesbHo,
a oOpazoBaBIIMEeCs Mapbl — MOCJIEIOBATEIbHO. 3HAYUT, OO0IIasi 3JICKTPOEMKOCTh
CHCTEMBI

_C3-Cy _(C1+C3)'(C2+C4) (2C+4C)-(C+2C)

C3+Cyy C,+C,+C,+C,  2C+4C+C+2C
OO6wmmii 3apsim Oarapen, a Takke 3apsag Ha mapax C; u G, C, u Cy4
G0 =913 =924 = Cy€=2CE, TaK KaK Mapbl COEMHEHHI TOCIIEI0BATENBHO.
4y _2CE_E
C; 6C 3’
U _2ce? _ce?

Taxum obpasom, sHeprus konaencatopa C; W, = B 2.9 9

CnenoBarensno, Hanpsokenue Ha mape Cyu C; U, =

ce?
9

Ortser: W, =

IMpaBunbHO 3ammcaHBl BCE HEOOXOAMMBIE IIOJOXKEHHS TEOPHH, 2
(bm3U9ecKkre 3aKOHBI, 3aKOHOMEPHOCTH, M TIPOBEICHBI HEOOXOAMMEIE
npeobpazoBanusa. Ho uMMeloTcs OOMH HMIM HECKOJIBKO M3 ClEAYHOMINX
HEJIOCTaTKOB.
3amucy, COOTBETCTBYMOIMe IyHKTY II, mpeicraBieHbl He B IOJIHOM
00BEME WM OTCYTCTBYIOT.

" (W)
B pemieHnmn wuMelOTCA JNHIIHHE 3alUCH, HE BXOAAIINME B pEIICHHE,
KOTOpBIE HE OTACNICHEI OT PEIICHHS 1 He 3aUEPKHYTHI.

" (MJIN)
B HEoOXOIMMBIX MaTeMaTHYECKUX MPeoOpa30BaHUSAX MM BBIYMCIECHHIX
JOMyIIEHbl OMMOKM, W (WJIM) B MAaTeMaTHYECKHX MPeoOpa3oBaHUAX/
BBIYHCIICHUSIX TIPOITYIICHBI JIOTHYECKH BayKHBIC IIIarH.
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" (MJIN)
OrcyrcTByeT nyHKT [V, wiu B HEM JonyineHa ommoka
IIpencraBieHbl 3amKCH, COOTBETCTBYIOLIME OJHOMY U3 CICAYHOLIHX 1

CIIy4aeB.
[IpencraBieHbl TONBKO TIONOXKEHHS W (OPMYJIBL,  BBIPAKAIOIIUC
(bu3nUecKre 3aKOHbBI, MPUMEHEHHUE KOTOPHIX HEOOXOJUMO M JTIOCTATOYHO
JUTsL pellieHusl JaHHOW 3afauu, 0e3 Kakux-JIMOo mpeoOpa3oBaHUil ¢ HUX
WCIIOJIb30BaHUEM, HAMPABJICHHBIX HA PCIICHHUE 33JaYH.

N
B pemiennu otcytetByer OJITHA u3 uCXOAHBIX (opMyli, HeoOXomumas
JUTSL pelieHus JaHHOW 3amauu (WM YyTBEPXKJICHHUE, JIekKalllee B OCHOBE
peleHns), HO TPUCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHUs C
AMEIONUMUCS (POopMyIaMu, HallpaBJICHHBIC HA PEIICHUE 3a1a49U.

401041
B OI[HOI71 13 UCXOTHBIX (OPMYJI, HEOOXOIUMBIX AJIsI PEUICHUS TAaHHOM
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3amaun (WM B yTBEP)KICHHH, JEXKAIIEM B OCHOBE PEIICHHUS), IOIyIICHA
omnOKa, HO MPUCYTCTBYIOT JIOTHUECKH BepHbIE NpeoOpa3oBaHUs C
UMEIOIIMUCS (JOpPMYIIaMH, HalpaBICHHbBIEC HAa peIICHNUE 3a1a9l

JlemoHcTpanuonnslii Bapuant EI'D 2019 r.

OU3UKA, 11 knacc  30/31

Bce cmyuan pemneHus, KOTOpPble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSAM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

v=wR=2R _2p=2.5-10 we.
r

Ortser: v'=10 M/c

KpI/ITepI/II/I OLICHUBAHM BBIITIOJTHCHUA 3aJaHU

Banaer

Maxcumanvrwiil 6aun 3

B mockocTH, mapaisiensHOM IUIOCKOCTH TOHKOW COOMparomieil JMH3bIL, 10
OKPYXHOCTH CO CKOPOCTBIO V=35 M/C JBHXKETCS TOYCUHBIH HMCTOYHUK CBETA.
Paccrostane mexay iockoctsMu d =15 oM. L[eHTp OKpY»KHOCTH HaXOJUTCS Ha
[JIaBHOW onThyeckoi ocu JuH3bL. @DokycHoe pacctosHue JmH3b F =10 cM.
Halizure CcKOpOCTh JABMXKEHHS W300paXEHUS TOYEYHOTO HCTOYHHUKA CBETA.
Caenaiite NOSICHUTENbHBIN 4epPTEX, YKa3aB X0 JIydel B JIMH3E.

BosmoskHOoe peleHue

1. TlocTponm m300pakeHHE NCTOYHHKA y

ceeta B JuH3e. V3oOpaxeHuem @ —mmmmmm
CBETALIEHCS TOYKU A B HEKOTOPBII
MOMEHT BpEeMEHH OymeT Touka A;.
Beeném o0o3HaueHus: paamyc, IO } < ~+
KOTOPOMY JABHXKETCSI UCTOUHHK CBETa,
r=AB; pamuyc, TI0O KOTOPOMY o
JIBIDKETCS HM300paXXeHHE HMCTOYHHKA NN
ceeta, R=A,B,; paccrosuue OB =d;

’
.

’
’
’
.
.
&

4
@- - - -

”

S

paccrosiHue OB, =f, (dhoxycHoe

paccrosinue nuH3bl OF = F.
2. 13 ¢hopMymIBl TOHKOH THH3BI

1
T

SHES

1
F
3F
npu d =5~ momyTmM: f=3F.
3. I3 nopo6us tpeyronbHukoB AOB u A,OB) cnenyer, 4To:
d _r 1
f R 2
4. VrioBas CKOPOCTh HCTOYHHKA CBETa paBHA YIJIOBOH CKOPOCTH €ro
HU300paKCHUS:
v
0n=—,
r
TaK KaK B JIF000 MOMEHT BPEMEHH MCTOYHHK CBETa M €ro M300pakeHHE JICKAT B
OHOM IJIOCKOCTH C TJIABHOM OITHYECKOM OCBIO JIMH3BL.
5. Toraa cKOPOCTh ABHIKCHHUS H300pKCHHUSI TOUSYHOTO HCTOYHHMKA CBETA!

[TpuBeneHO NMONHOE pelIeHNe, BKIIOYAIOLIEee CICAYIOIUE YIEMEHTHI:

I) 3anmcaHel TONOXKEHMS  TEOPHM M (PU3MUECKHE  3aKOHEI,
3aKOHOMEPHOCTH, NPHMEHCHHE KOTOPBIX HEOOXOMMMO IS PpEIICHUS
3a/laud BBIOpAaHHBIM CHOCOOOM (B ITaHHOM ciydYae: (OpMyaa MOHKOU
JIUH3bL, YCIOGUE PABEHCMBA Y208bIX CKOPOCMEN UCMOYHUKA U €20
u300pasicenuss, Popmyna TUHeUHOU CKOPOCML);

IT) cnenan npaBUWIBHBIN PUCYHOK, C YKa3aHUEM XO0J1a JIydel B JIMH3E;

IIT) omucanel Bce BHOBb BBOJUMBIE B PELICHUH OyKBEHHbIE 0003HAUEHUS
GU3MUECKNX BEMUYMH (32 UCKTIOUeHUeM 0003HAYeHUll KOHCMmAaHm,
ykazannvix 6 eapuanme KM, o603nauenuil, ucnoib3yemvix 6 Ycioui
3a0auu, U CMAHOAPMHBLIX OOO03HAYCHUL GEIUYUH, UCHOTLIVEMbIX NPU
HANUCAHUU pu3uuecKux 3aKoHos);

IV) mpoBeneHsl HEOOXOOMMBIE MaTEeMaTHYECKHE IIPEOOpa3OBaHUSA H
pacy€Thl, MPUBOAAIINE K IIPABIIIFHOMY YHCIOBOMY OTBETY (JOITyCKaeTCs
PELIEHNE «II0 YACTAMY C IPOMEKYTOUYHBIMU BBIYHUCICHUSIMN);

V) mpezacraBiieH NpaBUIBHBIN OTBET C yKa3aHUEM EIUHML] W3MEPEHHS
HCKOMOU BEJIMUUHBI

[IpaBunpHO 3amucaHbl BCe HEOOXOAWUMBIE TIOJIOKEHUS TEOPHUH,
(m3UdecKkre 3aKOHBI, 3aKOHOMEPHOCTH, M TIPOBEICHBI HEOOXOAUMEIE
npeobpazoBaHus. Ho MMEIOTCS OIMH WIM HECKOJIBKO M3 CICHYFOLIHX
HEIOCTaTKOB.
3amnucu, coorsercTByromue myHkram 11 u 111, mpencrasieHsl He B IOJIHOM
00BEME UITH OTCYTCTBYIOT.

" (NJIn)
B pemeHnn WMEIOTCS JHMIIHUE 3alHCH, HE BXOAMAILINE B pELICHUE,
KOTOpBIE HE OTACNICHEI OT PELICHHS U He 3aUEPKHYTHI.

" (MJIN)
B HeoO0XOIUMBIX MaTeMaTH4ecKuX MpeoOpa3oBaHUAX MM BBIYUCICHUSIX
JIOMYIICHbI OMIMOKK, W (MJIM) B MaTeMaTHYeCKUX NpeoOpa3oBaHUsIX/
BBIYHCIICHUSX TIPOITYIICHBI JIOTHYECKH BayKHBIE IIIary.

u (MJIN)
OTCYTCTBYET NYHKT V, MM B HEM JIONYIIICHA OIIMOKa
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IIpencraBieHsl 3amucu, COOTBETCTBYIOUIME OJHOMY U3 CIEIYIOIIUX
CITy4aeB.

[IpencraBieHsl TONBKO TIONOXKEHHS W (OPMYIBL,  BBIPAKAIOIIUE
(bm3udecKre 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOIUMO M JIOCTATOYHO
JUI pelleHHs JaHHOW 3ajauu, 0e3 Kakux-nu0o mnpeoOpa3oBaHMi € HX
WCIIOJIb30BaHUEM, HAIIPABICHHBIX HA PELICHUE 3a/1auu.

nim

B pemennn orcyrctByer OJJHA w3 mcxomHBIX (hOopMys, HeoOXoauMmast
JUIS pellieHHsl JaHHOW 3ajaud (WM yTBEp)KICHHUE, JISKAIee B OCHOBE
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pELIEHUs1), HO HPUCYTCTBYIOT JIOTMUYECKH BEPHbIE IPe0oOpa3oBaHUS C
UMeIoIUMuUcs GopMyIaMH, HallpaBIeHHbIE Ha pEellIeHHe 3a1auH.

gt
B OJTHOM u3 ncxoausIx (opMys1, HeOGXOMMMBIX IS PEIIeHHs JaHHOH
3afauM (WIKM B YTBEP)KIECHUH, JEXKALIEM B OCHOBE PEIICHUS), JOMYIIEHA
ommbOKa, HO TIPUCYTCTBYIOT JIOTMYECKH BEpHBIC IPeoOpa3oBaHUS C
UMEIOIIMUCS (POPMYIIaMH, HalpaBICHHbBIEC HA peIICHNUE 3a1aul

Bce cmyuam pemieHus, KOTOpPble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvroiil 6aun 3

B cootBercTBHn ¢ IlopsmkoM INpoBENECHUS TOCYJapCTBEHHOH HTOTOBOW
aTTecTallid Mo 00pa3oBaTeNbHBIM IMPOrpaMMaM CpPEAHEro oOILIero oOpa3oBaHUs
(mpuka3 MunoOpHaykn Poccmum ot 26.12.2013 Ne 1400, 3apeructpupoBaH
Muntoctom Poccun 03.02.2014 Ne 31205)

«61. ITo pe3ympTaTaM IMEpBOM M BTOPOH MPOBEPOK IKCIEPTHl HE3aBHCHMO
Ipyr OT Jpyra BBHICTAaBISIIOT Oayulbl 3a KaXObId OTBET Ha 3aJaHus
9K3aMeHAIOHHOH paboTsl EI'D ¢ pa3BEpHYTHIM OTBETOM...

62. B ciydae CymeCTBEHHOTO PACXOXKICHUS B OajuiaX, BBICTABICHHBIX
JIByMs 3KCIIEpTaMH, Ha3HauaeTcsl TpeThs MpoBepka. CyIIeCTBEHHOE PacXoxkIeHHE
B Oaymax oOmpeleneH0 B KPUTEPUSAX OLEHWBAHHA IO COOTBETCTBYIOLIEMY
y4eOHOMY IIpeMETYy.

OKCHepTy, OCYNIECTBIIONIEMY TPETBIO IPOBEPKY, IPEAOCTAaBISCTCS
uHpopManys o Oannax, BBICTABIEHHBIX OKCIIEPTaMH, pPaHee MPOBEPSBIINMHU
9K3aMEHAIIOHHYI0 paboTy».

CyI1ecTBeHHBIM CUUTACTCS pacxoxaeHne MEXITy Oanmamu,
BBICTABJICHHBIMH TIEPBBIM W BTOPHIM JKCIIEpTaMu, B 2 WM Oojee Oamna 3a
BBINIOJIHEHUE JI0Ooro W3 3amanmii 28-32. B 3TOM cnyuyae TpeTHd 3KCHepT
IPOBEPSET TONBKO TE OTBETHI HA 3aJ[aHUS, KOTOPHIEC BBI3BAIN CTOJb CYIIECTBEHHOE
PacxoK/ICHHUE.
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