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Enunblii rocynapcrBennslii 3x3amen no ®U3UKE

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

IIpn o3HaKOMIIEHHM C [E€MOHCTPAIIOHHBIM BapHaHTOM KOHTPOJBHBIX
M3MEpHUTENbHEIX MarepuanoB 2019 . ciemyer WMeTh B BHAY, YTO 3aJaHUS,
BKJIFOYCHHBIC B JICMOHCTPAI[MOHHBII BapHaHT, HE OTPAXAlOT BCEX BOIPOCOB
COJIepKaHus, KOTOphIe OYIYT MPOBEPATHCS C oMolibio BapuanToB KIIM B 2019 r.
IMonHBIN TEpedeHb BOMPOCOB, KOTOPBIE MOTYT KOHTPOJHPOBATHCS HA CIUHOM
rocyiapcTBeHHOM 3k3ameHe 2019 r., mpuBenéH B Koau(pHUKaTOpe >JICMEHTOB
comepaHuss M TpeOOBaHMH K  yPOBHIO  IOJATOTOBKM  BBIITYCKHHUKOB
00pa30BaTeNbHBIX OPraHU3alUHd s INPOBEJCHUS EIWHOTO TOCYAapCTBEHHOTO
sk3amena 2019 r. mo ¢usuke.

HasHaueHne IeMOHCTPAaIMOHHOTO BapHaHTa 3aKIIOYAaeTCS B TOM, YTOOBI
JIaTh BO3MOXXHOCTh JIOOOMYy y4acTHUKY EI'D u mmpoxoil o00IIecTBEHHOCTH
COCTaBHUTH MpeAcTaBleHHE O CTpykrype Oymymmx KHUM, kommuectBe u Qopme
3amaHuii, 00 ypoBHe WX CHOXHOCTH. IIpuBenEHHBIE KPUTEPUH OLCHKH
BBIMOJIHEHUS 3a/laHuil ¢ pa3BEPHYTBIM OTBETOM, BKIIOUEHHBIE B 3TOT BapHaHT,
JAOT TpeICTaBIeHHE O TPeOOBAaHMAX K IIOMTHOTE M MPABUIBHOCTH 3allUCH
Pa3BEPHYTOrO OTBETA.

OTH CBeIICHNUS TTO3BOJIAT BHIITYCKHIKAM BBIPAa0OTaTh CTPATETHIO MOATOTOBKH
u coaun EI'D.
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JdeMoHCTpalMOHHBII BAPUAHT
KOHTPOJILHBIX H3MEPUTEJILHbIX MATEePHAIOB
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 zamanmax 14, 8-10, 14, 15, 20, 25-27 0TBETOM SBIIACTCS 1[E€TI0C YHCIIO HITH
KOHEYHas JecaTHyHas qpoOb. OTBET 3amuIIuTe B [0JIe OTBETAa B TEKCTE PabOTHI,
a 3aTeM IEpPEeHeCUuTe MO MPHBEIEHHOMY HMXe 00pasily B OnmaHk orBera No 1.
Envanne namepenns GU3NUECKUX BETMYHH MHCATh HE HYKHO.

Otger: -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 NEpeHEeCUTe M0 NPUBEAEHHOMY HIDKE 00pasiy 0e3 mpoOenos,
3aISTHIX U JPYTUX JOTIOJHUTENBEHBIX CHMBOJIOB B OJ1aHK 0TBETOB No 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.

Oter: _ BMNpABO 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 A1P YHCIIO
Z
sapa A

38 94 93894
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.

Bcee Gnanku EI'D 3anonHstoTes sipkuMH 4€pHBIMU uepHuiIaMu. Jlomyckaercs
HCIIOJIb30BAaHUE TEJICBOM MM KaMWUIIPHOU 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.

Tlocne 3aBepuieHUsT pabOTHI MPOBEPHTE, YTO OTBET HA Ka)XJI0€ 3aJaHUC B
Oyankax oTBeToB Ne 1 u Ne 2 3ammcaH no;| MpaBUIILHBIM HOMEPOM.

Kenaem ycnexa!

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

I[ecsnnqm.le NPUCTABKH

Haummeno- | O6o3Hauenne | Muoxwurens | 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 HUIUEHT TTPONOPLMOHATBHOCTH B 3aKkoHe Kynona k= P 9-10” H-m*/Kn’

0

MOJYJIb 3aps/a dIIEKTPOHA .

(3neilfleHTagHLIﬁ SHSK"II‘)pI/I‘IeCKHﬁ 3apsn) e=1,6110"" Kn

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

Coomnouienue mexcoy paznudHbIMu eOUHUYAMU

TeMIeparypa 0K=-273°C

aTOMHas! ¢IMHMIIA MaCcChl laem =1,66-107 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 CosHna 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 ¢ bB/IAHK 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 usmepenusn puzuyeckux eequdUH RUcamov He
HYMCHO.

Ha pUCYHKE MOKa3aH rpapuk 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.

[Mapux maccoit 100 r magaer ¢ BbicoThl 100 M ¢ Ha4anbHOW CKOPOCTBIO, PABHON
Hym0. UeMy paBHa ero KHHETHYECKas SHEPrHs B MOMEHT Iepel IajcHHEM Ha
3eMITIO, CITH TIOTEePsI SHEPTHH 3a CUET COIPOTHBICHHS Bo3ayXxa coctaBmia 20 /Ix?

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 IPOTHBOMOJIOKHBIC
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 oopamieHus BOKpyr 3emiu?

JI71s1 Ka)aoi BETUYMHBI ONPEEIUTE COOTBETCTBYIOIINM XapaKTep U3MEHEHUSI:

1) yBenuumiach
2) yMEHBIIHIACH
3) He U3MEHWIACh

3anumute B TAOJIUIY BbIOpaHHBIC HUGPBI UISI 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 (HU3NYECKUMH BEIHYMHAMH U (OPMYyJIaMH,
BBIPKAIOIIIMH HX B PaCCMaTPHBAEMOI 3a/1a4e.

K xaxmoil mo3uuuu mepBoro crojdua moadepuTe COOTBETCTBYIOLIYIO MO3ULHUIO
13 BTOPOTO CTOJOIA U 3alHIIATE B TaONUITy 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 Moine. Bo ckoNBKO pa3 M3MEHHTCS NaBJEHHE ra3a B COCY/E, €CIIH BEITYCTHTH U3
Hero 1 MoJb rasa, a aOCONIOTHYIO TEMIIEpaTypy raza yMEHbIIUTh B 2 paza?

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 MapooOpa3oBaHus 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 Mog0KATENBHOE KOJIMYECTBO TETIOTHI.
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 JaBjICHUE ra3a U KOHLIEHTPALUS €r0 MOJIEKYJ?

Jnst xaxaod BeIMYMUHBI OMpPEeNeNTUTe COOTBETCTBYIOIIMM XapakTep
M3MEHEHUS:

1) yBemuuurcs
2) YMEHBUIUTCS
3) He U3MCHHTCS

3anumuTe B Tabnuiy BeIOpaHHBIC MUQPH AIS KOKTOH (DH3MIECKON BEINYUHBL
L{udpsl B OTBETE MOTYT IIOBTOPSITHCA.

[laBieHue raza Konuenrpauus

MOJIEKYJI I'a3a

NPSAMBIX TPOBOAHHKOB WM HAIpaBlICHUS TOKOB B HHX. Cma

TOoKa /; 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 (C108aMu).

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 CHIJI BJIEKTPOCTATHYECKOTO B3aUMOACHCTBUS 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 M TMOAKIIOYEHbl K HCTOYHHUKY MOCTOSHHOTO
HanpspkeHus (puc. 1). IlnacTuHbl 3akpenuiay Ha H30JIMPYIOLIMX MOJCTAaBKaX U
CILYCTSI JJIUTEIbHOE BPEMS OTKJIIOYMIIM OT UCTOYHHKA (pHC. 2).

Puc. 1 Puc. 2

4] HpI/IBCZ[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 ¢, IBIKETCS B OZHOPOAHOM 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?

JInst kayknoi BETMYMHBI OIIPEeNINTe COOTBETCTBYIOIINM XapaKkTep N3MEHEHUS:

1) yBemuuutcs
2) yMEHBIIUTCS
3) He U3MEeHUTCs

3anumuTe B Tabnuiy BEIOpaHHBIC MUQPHI AT KOKAOH (H3MIECKON BEINYUHBL
I{upsl B OTBETE MOTYT IIOBTOPSITHCA.

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 (HOPMYITaMH, BRIPaKAIOIIMMH MX B pacCMaTpHUBacMoii 3a1ade.

K kaxJ0# HO3ULMK MEpBOro CTONOLA MOAOEPUTE COOTBETCTBYIOILYIO MO3UIIUIO
13 BTOPOTO CTOJOIA U 3aMUIINTE B TAOJIUILY BHIOpaHHBIE HUDPEI.

OU3NYECKUE BEJIMYWHDI OOPMYVJIbI
A) MOIIHOCTh TOKa Ha BHYyTPEHHEM 1) E?R
COIPOTHUBJICHUM NCTOYHHKA 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 sf1pa XUMHYECKOTO
A
snemeHta , X. KakoBel 3apsan oOpaszoaBmierocs sgpa Z (B eAMHMIAX

3JIEMEHTAPHOTO 3apsija) U ero MaccoBOe Yuciio A?

3apsn sinpa Z MaccoBoe uucio siipa A

B Onank omeemoe Ne 1 nepenecume monvKo uucia, He pazoensan ux npooenom
unu Opy2um 3HaKoM.
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W3 sep mnatumer o, Pt mpn B -pacnage N, 1074

¢ nepuogoM mnoaypacnaza 20 yacos 10

00pa3yroTcss CTaOWIBHBIC sapa 30J0Ta. 8

B MoMmeHT Havania 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 _TAaONWIly 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 KUIKOCTh, 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) 3ses3na AnbaebapaH OTHOCHTCS K 3BE37aM IJIaBHOI MOCII€0BATENBLHOCTH HA
nuarpamme ['epummnpysra — 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 HUTBIO, NMEepeOpOLIEHHON uepes -~
ujeanpHelil OJI0K, ¢ ApyruMm rpy3oMm. Ha nepseiii rpys

sl

JIECTBYET rOpU30HTANbHAs IOCTOSIHHAS cuna [, paBHas T
o moxyiro 10 H (cm. pucyHok). Bropoii rpy3 nBuxercs

M3 COCTOSHHS 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 XOJOJUIbHUKA — COCYJ CO JIbAOM
npu 0 °C. Tlpu coBepiueHun MamuHo# paGorel 1 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. CpenHss MOLIHOCTb

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

OTBeT: MKM.

He 3ab6yovme nepenecmu 6ce omeemvl 6 OnaHK omeemoe Ne 1
6 coomeemcmeuu ¢ UHCIMPYKUUel no 6bINOJIHEHUI0 padombl.

Ilposepome, umo Kaxcovlii omeem 3ANUCAH 6 CHMPOKe C HOMEPOM
COOMEEMCMEYIou|e20 3a0anusi.
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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 CONPOTHBICHHEM 7, Kak
noka3aHo Ha pucyHke. Karymka b 3amkHyTa Ha
aMIlepMeTp Majoro comnpoTtusieHus. Ilon3yHok
peocrata  MepeABUTalOT  BIEBO. B KakoM
HaIpaBJICHUX IPOTEKAeT IpPU ITOM TOK uepe3
amIrepMeTp, MONKITIOYEHHBIH K Karymke b? OtBer o0ocHyHTe, 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 npeodpazoeanusn, 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(EepHOM JaBICHUH TOPSYUM BO3AYXOM, HarpeTbiM [0
Temrepatrypsl ¢t =265°C.  Omnpenmenure  MaKCHMalIbHYIO
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
conmpotuBieHueM 7 (cM.  pucyHok). Ompexenute | '_l
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 onTudeckod ocu nuH3bl. DOKycHoe paccrosHue nuH3bl F =10 cm.
Haiinute CKOpPOCTh JBHXKEHHs W300paKeHHs TOYEYHOTO MCTOYHHMKA CBETa.
Caenaiite NOSICHUTENBbHBIA 4ePTEX, YKa3aB X0 JIydel B JIMH3E.

Hpoeepbme, YUMo  Kaxcowlil omeem  3aNUCAH pﬂ@OM C  HOmepom

coomeemcmeyrouiezo 3a0anus.

© 2019 depepanbHas ciayxba 1o Han3opy B chepe odpasoBanus u Hayku Poccuiickoit dexneparmn

JlemoHcTpanuonnslii Bapuant EI'D 2019 r. OU3HUKA, 11 knacc  20/31

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.

Kaxnoe u3 3amanmii 5-7, 11, 12, 16-18 u 21, 24 ouenuBaercs B 2 Oamia,
€CII BEpHO YyKa3aHBl 00a 3/IeMeHTa OTBeTa, B | Oai, eciaH JOMyIieHa OJHA
ommnbOka, B 0 6ayios, eciau 00a 3neMeHTa ykasanbl HeBepHO. Eciu ykazaHo Oosee
JIByX OJEMEHTOB (B TOM 4MHCIE, BO3MOXXHO, W NpPaBWIbHBIE) WM OTBET
oTcyTcTBYyeT, — 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
JKCIEepTHON kKomuccuell. Ha ocHOBe kpuTepueB, MpeaCTaBIEHHBIX B MPUBEIEHHBIX
HIDKE TaOJHIaX, 32 BBITIOJIHEHHE KAXKIOTO 33JaHus B 3aBUCUMOCTH OT MOJHOTHI
Y MPaBUJIBHOCTH JTAHHOTO BBIMTYCKHUKOM OTBETa BhICTaBisieTcs OT 0 10 3 6asuioB.

Ha »xenesHoM cTep:KHE HaMOTaHbl JBE KaTyIIKH
W30JMPOBAaHHOTO MenHoro mnposoga A u b,
Karymka A mnoakimoueHa K  UCTOYHUKY C
OAC & u BHYTPEHHHM CONPOTHBJICHHEM 7, Kak
noxazaHo Ha pucyHke. Kartymka b 3amkHyTa Ha
amrepMerp Majoro comnpotusicHus. IlonsyHok
peocTata  NEpEelBUIalOT  BICBO. B kakoMm
HaIpaBJIeCHUM IPOTEKAaeT IpPU 3ITOM TOK uepe3
amIepMerp, NOAKIIOUEHHBI Kk KaTymke b? OtBer oOocHyiiTe, ykas3aB, Kakue
SBJIEHHS ¥ 3aKOHOMEPHOCTH BBl HCIONB30BaNH 1151 00BACHEHHS.

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

CKBO3b KaTylKy b.
OTBeT: Ipu MepeMelIeHHH MOI3yHKa peocTara BIEBO Uepe3 aMIepMeTp MpoTeKaeT
TOK, HAIIPABJICHHBII BIPaBO

KpI/ITepI/II/I OLICHUBAHMS BBINIOJTHCHUA 3aIlaHUSA bannel

[IpuBeseHO MOMHOE MPABUIBHOE pEIICHHE, BKIIOYAIOIIee MPaBUIIbHBII 3
OoTBeT (B HAaHHOM CIIy4ae: BO3HUKHOBEHUE UHOYKYUOHHO2O MOKA 8
kamywxke B u eco mnanpasnenue) W UCUEPIBIBAIOIINE BEpHBIE
paccyKAeHUs ¢ MPSIMBIM yKa3aHHEM HAOIONAaeMbIX SBICHUH W 3aKOHOB
(B TAHHOM CITy4ae: 603HUKHOBEHUE MACHUMHO2O0 NOJSL BOKPY2 NPOBOOHUKA
C MOKOM, 3A6UCUMOCHIbL CONPOMUGTLEHUS NPOBOOHUKA OM €20 ONUHDBL;
sakon Oma ona yenu, codepacauweti I/C; 3aKOH 31eKMPOMASHUMHOU
unOyKkyuu;  npaguno Jlewya, npasuibHO  NPUMEHAEMCs  Npasuilo
Oypasyuxa 01 onpedeieHus Hanpasienus JUHUL MASHUMHOU UHOYKYUU
MACHUMHO20 NOJISL 8 CIMEPIICHE)

BosmokHOE peuicHne

1. Ilpu npoTexkaHHH 3IEKTPUYECKOTO TOKA IO
KaTymke A B IPOCTPAHCTBE BO3HUKAET
MarHuTHOE II0Jie, KOTOpOE€ IMPOHHU3BIBAET
CepICYHMK U3 JKele3a, co3laBasi B HEM
MarHUTHBIA ~ moTok  @;,. CepaeyHuk ¢
HAMOTaHHOH Ha HEro KaTylkod A oOpasyer
anexktpomarautT. Ilpm osToM, wHcxoms U3
0003HAYCHUH ITOIIOCOB MCTOYHHKA M IIPAaBHIIA
OypaBumMKa, y JIEBOTO TOpIa KAaTyIMKH A HAXOIUTCS CEBEPHBIA IOJIOC 3TOTO
Martura (CM. pUCyHOK).

2. Ilpu OBMOKEHHH TIONI3YHKA BIEBO KOJHMUYECTBO BUTKOB PEOCTaTa, BKIOUEHHBIX B
LENb, YMEHBIIAETCS, CIEI0BATEIbHO, CONPOTHBICHUE BHEIIHETO y4YacTKa LIEIU

HCTOYHHMKA R yMEHbIIAETCA (Ro = pé) , @ cuJla TOKa 110 3akoHy Oma (I = %)
r

BO3pacTaerT.
3. Bo3pacranue cuiibl TOKa B KaTyLIKe A MPUBOJUT K BO3PACTAHUIO CO3/1aBAEMOT0
UM MarHuTHOI'O OTOKA, KOTOPBII Takke IPOHU3BIBAET U KaTylIKy b.

4. Bo3spacTaHne MarHUTHOTO IIOTOKAa CKBO3b KaTymKy b, 3aMkHyTyio Ha

o)

Y’
BO30YXICHHIO B HEH WHIYKIOHHOTO TOKa, KOTOPBIHA, 1Mo mpaBwmry JleHna,
BO3HMKAeT TaKOTO HANpaBICHHs (dYepe3 amIlepMeTp — CJeBa HAaIpaBo), YTOOBI
CBOMM MAarHUTHBIM NOTOKOM KOMIEHCHPOBATh yBEIMYEHHE MAarHUTHOTO IMOTOKA

aMIepMeTp, IPUBOIUT 10 3aKOHY 3JIEKTPOMArHUTHON MHIYKLUU (EHH

ﬂaH HpaBI/IHLHLIfI OTBET, U IIPUBCIACHO O6’bﬂCH€HI/IG, HO B pCLICHHHU 2
HUMEIOTCA OAUH UJIN HECKOJIBKO U3 CICAYIOIUX HEAOCTATKOB.

B 00BsicHEHNH HE yKa3aHO WM HE HCHONB3yeTCs OJHO M3 (PU3HMUSCKHX
SIBJICHUHM, CBOWMCTB, OMNpENCIICHUH WIM OIWH U3 3aKOHOB (dopmydn),
HEOOXOMUMBIX IS TIONHOTO BEPHOTO OOBsICHEHUs. (YTBEpXKIEHHE,
Jiexaniee B OCHOBE OOBSICHEHUS, HE IOJKPEINIEHO COOTBETCTBYIOIINM
3aKOHOM, CBOIMCTBOM, SIBIICHHEM, ONPE/ICIICHHEM H T.I1.)

" (MJIN)
Vka3aHBl Bce HEOOXOAWMBIE I OOBSICHEHHS SBICHHS H 3aKOHHI,
3aKOHOMEPHOCTH, HO B HUX COJIEPIKUTCS OIUH JIOTHYCCKUH HEIOUET.

U (MJIN)
B pelieHuM HMMEIOTCSI JIMLIHME 3allMCH, HE BXOMSIIME B pELICHHE
(BO3MOXXHO, HEBEpHBIC), KOTOpbIE HE OTHENEHB OT pelleHus (He
3a4€pKHYTHI; HE 3aKJIIOYEHBI B CKOOKH, PaMKy U T.IL.).

N (NJIN)
B pelieHnn mMeercs HETOYHOCTh B YKa3aHMM Ha OJHO M3 (PU3MUECKHX
SIBJICHUH, CBOMCTB, ONpeneeHHH, 3aKoHOB (GopMyIT), HEOOXOIMMBIX JUIS
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 JJIsI IOJTHOT'O BEPHOTO OOBSICHEHUS.

nim
Vkazanel Bce HEOOXOMUMBIE IS OOBSCHEHHUs SBICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO HMEIOIINECS pacCyKACHHUs, HalpaBlICHHbIC Ha
MOJTyYCHHE OTBETA HA BOMIPOC 3aIaHMUS, HE JOBEICHBI 10 KOHIIA.

nim
Vkazanel Bce HEOOXOMUMBIE IS OOBSCHEHUS SBICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO  HMCIONIHECS  PACCY)KICHHS,  IPUBOJAIINE
K OTBETY, COJIEPKAT OMINOKH.

501050
Vkazanbl He Bce HEOOXOAUMBIE IJisi OOBICHEHMs SBIEHWS M 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, ITOJIYUHNM:

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 pemreHus, 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,
MOMaJaeT M 3acTpeBaeT B HEM TOPU3OHTAIBHO JIeTAllas myjis maccod m = 10T.
ITpy xaxoif MUHIMAJIBHOM CKOPOCTH IYJIM IIap ITOCNIE TOTO COBEPIIUT ITOJHBIH
000pOT B BEPTHKAIBHOH IutockocTi? CONPOTHBICHHEM BO3yXa IIPeHeOpeys.

ITpuBeneHO MOTHOE pelICHNE, BKIIOYAIONIEE CICAYIONIIE TIEMECHTHL: 3
I) 3ammcaHBl TONOXKEHWS TEOpUM W (DU3WYECKWE  3aKOHEI,
3aKOHOMEPHOCTH, HPHMEHEHHE KOTOPBIX HEOOXOIMMO ISl pelIeHHs
3aJaydl BBIOPAHHBIM CIOCOOOM (B IAHHOM CIydae: 3aKOH COXPAHEHUs
UMNYIbCA, 3AKOH COXPAHEHUs MeXAHUYeCKOU 3Hep2uul, 6mopol 3aKOH
Hviomona 0na oOeudicenus mena NO OKPYICHOCMU, YUMeEHO, 4Mo 8
6epxHell MmoyKe CUNA HaMANCEeHUs HUMU 00Pawaemcs 6 Hyb);

IT) onmcanbl Bce BHOBb BBOAMMBIC B pellleHHNH OyKBEHHBIE 0003HAYCHUS
GM3WYECKNX BENWYMH (30 UCKIIOYeHueM O00O03HAYeHUll KOHCIAHM,
yrazannvix 8 gapuanme KUM, u 0603nauenuil, ucnonv3yemvix 8 yciosuu
3a0ayu);

III) mpoBeneHs! HEOOXOAMMBIE MaTeMaTHYeCKue NpeoOpa3oBaHUS H
pacu€Thl, TPHBOMAIINE K MPAaBHIBHOMY  YHCIOBOMY  OTBETY
(momyckaeTcs — pelleHHe IO  4YacTAM» C  IPOMEXYyTOYHBIMHU
BBIYHCIICHUSIMHU );

IV) npencraBiieH NpaBHIBHEIA OTBET C yKa3aHHEM EAWHHI] H3MEpEHHs
HMCKOMOH BEIMYUHBI

BosmoxHoe pelieHue

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

mu, =(m+M)1)l,
a 3aKOH COXPAHEHHUS MEXaHUYECKOU 3HEPrHMH — CKOPOCTh COCTABHOIO Tela Cpasy
HOCJIE yapa ¢ ero CKOpocThiO U, B BepXHel TouKe:

M)v? M)v?
(m+2 )Ul :(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 HANPABJIEHUE X B TOT MOMEHT MPUHUMAET BH/I:

(m+M)v22

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

IIpaBunpHO 3ammcaHBl BCe HEOOXOMMMBIE TOJNIOXKCHUS  TEOPHH, 2
¢busnueckue 3aKOHbI, 3aKOHOMEPHOCTH, U IIPOBEIEHBI HEOO0XOIUMBbIE
npeobpaszoBanus. Ho uMmeroTcs cinemyromnye HeI0CTaTKH.
3anucy, cooTBeTcTBYlomue HyHKTY II, mpencraBieHbl HE B IIOJHOM
00BEME WITH OTCYTCTBYIOT.

WJIn
B pemeHun nMIIHEE 3amuCH, HE BXOIAIIME B peIIeHHE (BO3MOXHO,
HEBEPHBIE), HE OTJEIICHBI OT PELICHNUS (HE 3a4EPKHYTHI; HE 3aKJIIOUEHBI B
CKOOKH, paMKy H T.IL.).

NI
B HEoOX0AMMBIX MaTEMaTHIECKUX MPE0OPa30BAHMAX MM BEIYHUCICHUIX
JONMyIIeHEl  OmMOKM, W (WIM) TpeoOpa3OBaHUS/BBIUNCICHUS HE
JIOBEJIEHBI 10 KOHIA.

W
OtcytctByeT nyHKT IV, nnu B HEM JromyIieHa omuoka
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IMpencraBnensl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIIETYIOMIUX 1
CIIy4aeB.
IIpencraBieHbl TOJTBKO TIONOXKEHWS W (DOPMYINBI, BBIpaKAIOIIHe
(bu3ndecKre 3aKOHbI, IPHMEHEHHE KOTOPBIX HEOOXOIMMO IS PEIICHUS
3amaun, Oe3 Kakux-TH0O MpeoOpa3oBaHU C HX HCIOJb30BAHHEM,
HAIIPaBJICHHBIX Ha PEIICHUE 33/1a9H, 1 OTBETA.

W
B pewennn orcyrcrByer OJIHA u3 ncxomusix ¢opmyi, HeoOXoauMast
JUISL PeIICHNUS 3319 (WIN YyTBEPXKACHHUE, JIeXkKAIIee B OCHOBE PEIICHHS),
HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIC IIPEOOPa30BAHMS C MMEIOIIMICS
(bopMyamu, HapaBJICHHbIC HA PEIICHIE 3a1adH.

W
B OJIHOM u3 ucxomusix GopMmyi1, HEOGXOMMMBIX IS PEUICHHS 3aauH
(umu B yTBepXKICHHHM, JISKAIIeM B OCHOBE pEIICHWs), OIyIICHA
omMOKa, HO TPUCYTCTBYIOT JIOTHYECKH BepHbIE NpeoOpa3oBaHUs C
UMEIOIIUMUCS (OpMYIIaMH, HalpaBIeHHbIE Ha pelIeHUe 3a1a4l

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

=273 K=0°C.

0 max

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

KpI/ITCpI/II/I OILICHMBAHM BBIIIOJTHCHUA 3aJaHU

Banasr

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

Maxcumanvrwiil 6ann 3

Boznymeiii map, 060mo4ka KoToporo umeer maccy M = 145 xr
¥ 00béM V=230 M’, HANONHAETCS TNpPH  HOPMAIHHOM
aTMOC(EpHOM JABIICHHH TOPSYUM BO3AYXOM, HAarpeTbiM JI0
Temmeparyper ¢ =265°C.  Onpezpenure  MakCHMambHy:
TeMIlepaTypy fp OKPYKaloIllero BO3[AyXa, MPU KOTOPOW IIap ™
HayHET noxHUMaThesl. O0O0IOYKa Mmapa HEPACTSHKUMA U IMEET B o
HWKHEW 4acTH HEOOJIBIIOE OTBEPCTHE.

YA,
[

RE\.RE
= /

e

/

/
F"
rf
/

[puBeeHO MOTHOE PEIICHUE, BKIFOYAIONICE CIACAYIOIIHE 3TIEMCHTHI:

I) 3anmcaHel TONOXKEHMS  TEOPHM ¥ (PU3MYECKHE  3aKOHEI,
3aKOHOMEPHOCTH, NPHMEHEHUE KOTOPHIX HEOOXOIUMO [UIS PEIICHUS
3aJla4uM BHIOpaHHBIM CIIOCOOOM (B IAaHHOM CIy4ae: gblpadiceHue OJisi CUbL
Apxumeoa, ceéa3b maccel u naomuocmu, ypagnenue Mendeneeea —
Knanetipona, ycnogue noovéma wapa);,

IT) omucanbl Bce BHOBb BBOJMMBIE B PEIICHUN OyKBEHHBIC 00O3HAUCHHUS
(U3BMYECKUX BEIHYUH (32 UCKIHOUeHUeM O0O03HAYEeHUll KOHCMAHM,
ykasauuvix 6 eapuanme KHM, obo3nauenuil, ucnoivb3yemvix 6 yCiosuu
3a0ayu, U CMAHOAPMHBIX O0003HAYEHULl BelUYUH, UCNOAb3YeMbIX NpU
Hanucanuu Gu3uyecKux 3aKoHos);

II1) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUs H
pacy€Thl, MPUBOIAIINE K MPABUIEHOMY YUCIIOBOMY OTBETY (IIOITyCKaeTCs
PEIICHHE «II0 YACTAMY» C MPOMEKYTOYHBIMH BBIYHCIICHUSIMH);

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

BosmoxHOE pelieHue

VYcnoBue, COOTBETCTBYIOIEE TOABEMY IIapa: F Apx 2 Mg +mg,
rae M — Macca 000JI0UKH, m — Macca BO3yXa BHYTPH 000JIOUKH, MITH
PogV 2Mg+pgV =pV/2M+pV,
rae P, — IUIOTHOCTh OKPYXKAlOLIEro BO3IyXa, P — IUIOTHOCTh BO3JyXa BHYTPH
00omoukH, V' — 00bEM mapa.
Vv .
Jig Bo31yXa BHYTpH 11apa LA 2R, um 2= LR p, rae p — arMocdepHoe
T V. R-T
JaBienue, ' — Temieparypa Bo3ayXxa BHyTpH mapa. COOTBETCTBEHHO, IJIOTHOCTb

BO3/yXa CHApPyXH P, = u—p, rae Ty — TeMIieparypa OKpysKaroLiero Bo3ryxa.

RT,

[IpaBunpHO  3amucaHbl BCe HEOOXOAUMBIE IIOJIOKEHUS  TEOPUH,
(¢u3nUecKre 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEICHBI HEOOXOIMMBIC
npeobpazoBanus. Ho MMEIOTCS OOWH WM HECKOJBKO W3 CIIEIYIOIINX
HEIOCTaTKOB.

3anucu, cOOTBETCTBYyIoIIMEe NyHKTy lI, mpencraBieHbl He B IOJHOM
00BEME WITH OTCYTCTBYIOT.

" (M)
B pemeHun uMerOTCS IHIIHHE 3allMCH, HE BXOAAIINE B peEIICHHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpble HE OTAENEHBbl OT pelleHus (He
3a4€pKHYTHI; HE 3aKITIOYEHBI B CKOOKH, PaMKY H T.II.).

" (M)
B HEoOXOIMMBIX MaTeMAaTHYECKUX MPeoOPa30BAaHUSAX WM BEIYHCICHHSIX
JOMYIICHBl OMIMOKM, W (WJIM) B MAaTeMaTHYECKHX MpPeoOpa3oBaHMIX/
BBIUUCIIEHUAX IPOIMYLIEHbI JOTHYECKU Ba>KHBIE LIArH.

" (M)
OtcytctByeT nyHKT IV, nnm B HEM JromyIieHa omuoka
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[IpencraBneHsl 3amucH, COOTBETCTBYIOUIME OAHOMY U3 CIEAYIOMINX 1
CITydaeB.
[IpencraBieHbl TONBKO TIONOXKEHHS W (OPMYJIBL,  BBIPAKAIOIIUC
(bu3nUeCKre 3aKOHbBI, MPUMEHEHHUE KOTOPHIX HEOOXOJUMO M JTOCTATOYHO
JUTSL pellieHus] JaHHOW 3afauu, 0e3 KaKuX-JIMOO mpeoOpa3oBaHUil ¢ HX
WCIIOJIb30BaHNEM, HAITPABJICHHBIX HA PEIICHNE 3a1a9H.

N
B pemenun orcyrcreyer OJJHA u3 ucxoaHBIX GOpMys, HeoOXomaumas
JUI pellieHrs] JaHHOW 3agaud (WM YTBEp)KICHHUE, JIeKaIlee B OCHOBE
peleHns), HO TPUCYTCTBYIOT JIOTUYECKH 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
UMerIMMuUcs GopMyaaMu, HapaBJIeHHbIE HAa PELICHUE 3aaul

KpI/ITepI/II/I OLCHHMBAHM BBITNIOJIHCHUS 3aJaHUs basbr

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

ITpuBeneHo MOTHOE pelIeHNe, BKII0YAIONIEe CICAYIONIHE ITEMEHTHL: 3
[) zammcaHBl TONOXEHUS  TEOpUHM H  (DU3MYECKUE  3aKOHEL,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOIUMO [UIs PpeIIeHHsS
3amaun BBIOPAHHBIM CIIOCOOOM (B JNAaHHOM CIIydae: ¢hopmyasl pacuéma
QNEKMPOEMKOCIU, 3apA0A U HANPAUCEHUs 0N NOCA008AMENbHO U
napanienpo COCOUHEHHBIX KOHOEHCamopos, onpeoenenue
2NeKMpoémrocmu, opmyna 0 IHepeuU 3apsdiCeHHO20 KOHOeHcamopa);,
II) onmcanBl Bce BHOBb BBOAWMMEIC B PEIICHHHN OyKBEHHBIC 00O3HAUCHUS
GM3WYeCKNX BENWYMH (3a  UCKTIIOYeHueM O00O3HaueHutl KOHCHMAHM,
yrazanuvix 6 eapuanme KHUM, 0603nauenuil, uchoib3yemvix 6 YCioguu
3a0ayy, U CMAHOGPMHLIX O0OO03HAHYEHUU 6ENUYUH, UCNONLIYEMbIX NpU
HANUCAHUU PU3UYECKUX 3AKOHOB);

III) mpoBeneHEI HEOOXOAMMBIE MaTeMaTHYECKHE IPeoOpa3oBaHUS H
pacy€Thl, MPUBOIAIINE K MIPABUILHOMY YHCIOBOMY OTBETY (IIOIyCKaeTcs
pEIIeHHe «II0 YacTsIM» C MPOMEKYTOUHBIMH BBIYHUCICHUSIMH);

IV) npencTaBneH npaBUIbHbLI OTBET

w

Maxcumanvrviil 6aun

Barapest 3 4eTBIPEX KOHIEHCATOPOB JIEKTPOEMKOCTHIO C, G,

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

HCTOYHHKY MOCTOSIHHOTO ToKa ¢ DJIC £ M BHYTpEeHHHM c c
-

W& r
|I

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

BosmoskHOE peuicHue

B Garapee xonpmencaropsl C; u C;, C; u Cy COCIMHEHBI B Maphbl MapajuielibHo,
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 Tarkke 3apsag Ha mapax C; u G, C, u Cy
G0 =913 =924 = Cy€=2CE, TaK KaK Mapbl COEMHEHHI TOCIIEI0BATENBHO.
4y _2CE_E
C; 6C 3’
Uy _2ce? _ce?

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

CnenoBarensno, Hanpsokenue Ha mape Cyu C; U, =

ce?
9

Ortser: W, =

IMpaBunbHO 3ammcaHBl BCE HEOOXOAMMBIE IIOJOXKEHHS TEOPHH, 2
¢dm3udecKkre 3aKOHBI, 3aKOHOMEPHOCTH, M TIPOBEICHBI HEOOXOAMMEIE
npeobpazoBanusa. Ho uMeloTcs OOMH MM HECKOJBKO M3 ClEAYIOMINX
HEJOCTaTKOB.
3amucy, COOTBETCTBYMOIME IyHKTY II, mpeicraBieHsl He B IOJIHOM
00BEME WITH OTCYTCTBYIOT.

" (M)
B pemeHum uMEIOTCA IHIIHHE 3alHCH, HE BXOAAIINE B pEIICHHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpble HE OTAENEHBl OT pelleHus (He
3a4€PKHYTBI; HE 3aK/TI0YEHBI B CKOOKHU, PaMKY H T.IL.).

" (MJIN)
B HEoOXOIMMBIX MaTeMAaTHYECKUX MPeoOPa30BaHMUSAX WM BEIYHCICHHSIX
JIOTYIICHBl OIMUOKM, ¥ (WJIHM) B MaTeMaTHYECKUX MPeoOpa3oBaHUIX/
BBIYHCIICHUSX MPOIMYLIEHBI IOTHYECKH BayKHbIE ILAry.

© 2019 depepanbHas ciayxba 1o Han3opy B chepe odpasoBanus u Hayku Poccuiickoit dexneparmn

nu (UJn)
OtcyterByeT nyHKT [V, vin B HEM JlomyIeHa onmmoKka
[IpencraBnensl 3amucH, COOTBETCTBYIOIIME OAHOMY U3 CIEAYIOMINX 1

CITy4aeB.
[IpeacraBieHbl TONBKO TIOJNOXKEHHS W (OPMYJIBL,  BBIPAKAIOIIUC
(bu3UYecKre 3aKOHBI, IPUMEHCHHE KOTOPBIX HEOOXOIUMO U TOCTATOYHO
JUTSL pellieHus] JaHHOW 3afauu, 0e3 Kakux-JIMOOo mpeoOpa3oBaHUil ¢ HMX
WCITIOJIb30BaHUEM, HAITPABJICHHBIX HA PEIICHUE 3a]1a9H.

nJIn
B pemenun orcyrcrByer OJJHA u3 ucxoaHBIX GOpMYI, HEOOXOauMast
JUTA pellieHHs] JaHHOW 3amaud (WM YTBEp)KICHHUE, JIeKallee B OCHOBE
pellieHns1), HO TPUCYTCTBYIOT JIOTMUYECKH BEpHBIC MpeoOpa3oBaHUs C
HUMEIOIUMUCS (OPMYITaMH, HAIIpaBJICHHbIC Ha PEIICHHUE 3a1auH.

WJIn
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B OJITHOM u3 MCXOIHBIX (bopMyI1, HCOOXOAUMBIX JUISl PELICHUS JaHHOW
3afauu (WM B yTBEP)KIEHWH, JEXKalleM B OCHOBE PEIleHus ), JOMyIieHa
ommOKa, HO TIPHCYTCTBYIOT JIOTHMYECKH BEpHBIC IIPeoOpa3oBaHUS C
MMEIOIIIMHCS (JOPMYIIaMH, HalpaBJIeHHbIC HA peIIeHHUE 3a1aul

JlemoHcTpanuonnslii Bapuant EI'D 2019 r.

OU3UKA, 11 knacc  30/31

Bce cmyuam pemieHHs, KOTOpbIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPUTEPHSIM BEICTABICHHS OICHOK B 1, 2, 3 Oamma

5. Torz[a CKOPOCTb ABHKCHUSL I/I306pa)K€HI/I${ TOYCYHOI'O HICTOYHHKA CBCTA:

v=oR=2R -2p=2.5210 w,
r

Ortset: v'=10 M/c

KpI/ITepI/II/I OLCHMBAHMS BBITNIOJIHCHUS 3aJaHUsL

Banasr

Maxcumanvuwiit 6ann 3

B miockocTH, mapaienbHOM IUIOCKOCTH TOHKOW COOMpAromieit JUH3BI, 10
OKPY>KHOCTH CO CKOPOCTBIO D=5 M/C JBIDKETCS TOYECYHBIH WCTOYHHK CBETA.
Paccrosinne mexny muockoctsMu d =15 cm. LleHTp OKpY)XHOCTH HaXOJUTCs Ha
IJIaBHOW onTHyeckoi ocu JuH3bL. DokycHOoe paccTosHue JuH3bI F =10 cMm.
Haiimute CcKOpOCTh IBWXKEHHSI HM300paKEHHST TOYEYHOTO WCTOYHHKA CBETa.
CrenaiitTe MOSICHUTENbHBIN YepTEK, yKa3aB X0 JIy4yeil B IMH3E.

BosmoxHOE penieHue

1. ITocTpoum H300paKEHHE UCTOYHHUKA A
cBeta B JmH3e. [300paxeHneMm P
cBeTAlIeNCs TOYKH A B HEKOTOPBIH E

MOMEHT BpeMEHH Oyner Touka A;. '

Beeném o0o3HaueHMs: paanyc, IO . J L 4
KOTOpPOMY JABHIKETCSI UCTOYHHK CBETa,
r=AB; paguyc, TI0O KOTOPOMY N
JIBIDKETCS  M300pa)KCHUE HCTOYHHUKA . :*\ .
ceta, R=A,B,; paccrosane OB =d; N

paccrosaue OB, = f, (dokycHoe

paccrosiuue nuH3bl OF = F.
2. I3 popMyJIbl TOHKOH JTUH3BI

11,1
F d' 7

Q=

3F
2
3. U3 monobus tpeyronsaukoB AOB u A,0B, cnexyer, 4to:
d_r_1
f R 2
4. VYrnoBas CKOpPOCTh HCTOYHHKA CB€Ta paBHAa YIJIOBOM CKOPOCTH €O
M300paKCHUS:

npu d = nomygnMm: [ =3F.

v
0w=-=,
r
TakK Kak B JITOOOM MOMEHT BPEMCHHU HCTOYHUK CBCTA U €ro 1/1306pa>1<eH1/Ie JICXKAaT B

OJIHOM IJIOCKOCTH C TJIaBHOM ONTHYECKOMN OCBIO JIMH3EI.

[IpuBeneHO NONHOE pelIeHe, BKITIOYAIOIIEE CIEAYIOIINE HIEMEHTBI:

I) 3ammcaHbl TOJOXKEHUS TeOpUM W (PU3KMYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPBIX HEOOXOMUMO [UIS PEIICHUS
3aJaydl BBHIOPaHHBIM CIIOCOOOM (B AaHHOM cliy4ae: @opmyia MOHKOU
JIUH3bL, YCNIOGUE PABEHCMBA Y2l08bIX CKOPOCMEl UCMOYHUKA U €20
U300pasdicenuss, Popmyna TUHEUHOU CKOPOCML);

II) cnenan nmpaBUIILHBIA PUCYHOK, C YKa3aHHUEM X0J1a JIy4eH B JINH3E;

IIT) omucaH®l Bce BHOBH BBOJUMEIE B PEIICHUH OYKBEHHBIE 00O3HAUEHHS
GM3UYeCKNX BENWYMH (3a  UCKIIOYeHueM O00O3HaueHutl KOHCHAHM,
yKazanuvix 6 eapuanme KHM, obo3nauenuil, ucnonv3yemvix 6 ycioguu
3a0ayy, U CMAHOGPMHLIX O0OO03HAYEHUUl 6EeNUYUH, UCNONL3YEMbIX NpU
Hanucanuu Qu3U4ecKux 3aKoHos),

IV) mpoBenmeHbl HEOOXOAMMBIE MaTeMaTHYeCKHE NPEOOpa3OBaHUS H
pacyéThl, MPUBOIAIINE K IPABUILHOMY YHCIOBOMY OTBETY (ZIOIycKaeTcs
pEeIIeHne «II0 YaCTAMY C IPOMEKYTOUYHBIMH BBIYHCICHUSIMA);

V) mpexacraBiieH TpaBWIBHBIN OTBET C yKa3aHUEM EIUHHI] W3MEPEHHS
HWCKOMOM BEIMYHHBI

[IpaBunpHO 3amucaHbl BCe HEOOXOAWUMBIE TIOJIOKEHUS  TEOPHH,
(bu3nUeCKre 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEICHBI HEOOXOMMBbIC
npeoOpazoBaHus. Ho UMEIOTCS OJMH WM HECKOJBKO M3 CIEIYHOIIUX
HEIOCTATKOB.
3anucu, coorsercTBytomue mynkram 11 u 111, mpencrasieHs! He B IOJIHOM
00BEME UITH OTCYTCTBYIOT.

N (MJIN)
B pemenun umeroTcs JUMIIHUE 3alUCH, HE BXOISIIHME B pELICHHE
(BO3MOXKHO, HEBEpPHBIE), KOTOpblE HE OTAENEHbl OT pelieHus (He
3au€pKHYTBI; HE 3aKJIFOUEHBI B CKOOKH, PaAMKY H T.I1.).

N (MJIN)
B HEoOXOMUMBIX MaTeMaTHYeCKUX MPeoOpa3OBaHUSIX WM BBIYMCICHUSIX
JIOMYIICHBI OIMUOKM, | (WJIH) B MaTeMaTHYECKUX MPEeoOpasoBaHUAK/
BBIYHCIICHUSX MPOITYIIEHBI JIOTMYECKH BaKHBIC IIIaTH.

n (MJIN)
OTCyTCTBYET MyHKT V, WK B HEM JIOMYIIICHA OIMOKA
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[IpencraBiieHsl 3alKCH, COOTBETCTBYIONIME OAHOMY U3 CIIEAYIOIINX
CITydaceB.
[IpeacraBieHbl TONBKO TOJNOXKEHUS W (OPMYJIbI, BBIPAKAIOIIUE
(bu3nyUecKre 3aKOHbBI, MPUMEHEHHE KOTOPBIX HEOOXOIUMO M TOCTATOYHO
JUTS pellieHHs] JaHHOW 3amauu, 0e3 Kakux-mubo mpeoOpa3oBaHHN € WX
WCTIOJIb30BaHUEM, HANTPABJICHHBIX HA PEIICHUE 3a]1a9H.

NI
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B pemenun orcyrctByer OJIHA 13 MCXOmHBIX GOpMyJ, HEOOXOauMast
JUIS pellieHUs] JaHHOW 3amaud (WM YTBEp)KICHHUE, JIe)Kallee B OCHOBE
pelenns), HO MPUCYTCTBYIOT JIOTUYMECKH BEpHBIE MPeoOpa3oBaHUS C
AMEOIMUCS (popMyIaMu, HallpaBJICHHBIC HA PEIICHUE 3a1a49u.
NN
B OI[HOI71 13 UCXOTHBIX (OPMYJI, HEOOXOIUMBIX AJIsI PELICHUS] TaHHOM
3a1aunl (WM B YTBEP)KICHUH, JEKAIEM B OCHOBE PEIICHHsI), TOMyIIeHa
ommOKa, HO MPUCYTCTBYIOT JIOTHYSCKH BEpHBIC INPEOOpa3oBaHUs C
HMEIOIMMUCS (opMysIaMu, HapaBJIeHHbIC Ha PEIICHUE 3aa4H

Bce ciywam penieHus, KOTOpbIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KpUTEpHsIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasa

Maxcumanvrwiii 6aun 3

B coorBerctBuu ¢ IlopsaxkoM IpoBeAeHUS TOCYIAapCTBEHHON HTOrOBOM
aTTeCTallMy IO 00pa30BaTeNBHBEIM IpOrpaMMaM CpexHero oomero oOpa3oBaHHS
(mpuka3 MwuHoOpHaykn Poccmm ot 26.12.2013 Ne 1400, 3apeructpupoBaH
MuntoctoM Poccnu 03.02.2014 Ne 31205)

«61. Ilo pe3ynbraTaM NepBOoil U BTOPOU NMPOBEPOK IKCIEPTHI HE3aBUCHMO
JIpyr OT JApyra BBICTaBISIIOT Oaulbl 3a KaKABIH OTBET HA  3aJaHHsA
9K3aMEeHAIMOHHOM paboThl EI'D ¢ pa3BEPHYTHIM OTBETOM...

62. B ciyuae CymIeCTBEHHOTO DPACXOXKICHUS B OayuiaX, BBICTABICHHBIX
JIByMs 3KCIIEpTaMHU, Ha3HAUaeTCsl TpeThs NMpoBepka. CyIIeCTBEHHOE PacXOXIECHUE
B Oaiax OIPENeNIcHO B KPHUTEPHAX OICHHBAHHSA II0 COOTBETCTBYIOIIEMY
y4eOHOMY MpEIMETY.

OKcHepTy, OCYILECTBISIOIIEMY TPETbIO IPOBEPKY, IPEAOCTaBIACTCA
nHopmaruss o Oamrax, BBICTAaBICHHBIX OJKCIEPTAaMH, paHEe IPOBEPSBIINMHU
9K3aMEHAILIOHHYIO paboTy».

CylecTBeHHBIM CUMTAeTCsl pacxokiaeHne B 2 unu Oonee Oamma 3a
BEITIONTHEHUE Jro0oro u3 3amanuii 28-32. B aToM ciyyae TpeTHil 3KCHEpT
IIPOBEPSIET OTBETHI TOJIBKO Ha T€ 3a/1aHMsl, KOTOPhIE BHI3BAIM CTOJIb CYILIECTBEHHOE
pacxoXKIeHHUE.

© 2019 depepanbHas ciayxba 1o Han3opy B chepe odpasoBanus u Hayku Poccuiickoit dexneparmn





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


