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Enunslii rocynapcrBennslii 3x3amen no ®U3UKE

ITosicHeHHs K 1EMOHCTPALIHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MepHuTeIbHbIX MaTepuanos 2019 rona no ®PU3UKE

IIpu o3HaKOMJIEHMH C JE€MOHCTPALMOHHBIM BapHAHTOM KOHTPOJIBHBIX
n3MepuTenbHbIX Marepuanos (KMM) 2019 r. cienxyer uMeTs B BUY, YTO 3a/1aHMUS,
BKIIIOYEHHBIE B JEMOHCTPAl[IOHHBIM BAapHaHT, HE OTPAKAlOT BCEX BOIPOCOB
COJIepKaHusl, KOTOphIe OYIyT MPOBEPATHCS ¢ ToMoIsio BapuanToB KM B 2019 T.
IMonHbIil TepedeHb BOMPOCOB, KOTOPBIE MOTYT KOHTPOJIMPOBATHCS HA EAUHOM
rocynapctBeHHOM 3k3ameHe (EI'D) 2019 r., npuBenéH B koxudukaTope 3JIeMEeHTOB
cogepkaHusT W TpeOOBaHMH K  YpOBHIO  IOATOTOBKH  BBIIYCKHHKOB
00pa30BaTENbHBIX OPraHU3AlUA IS TPOBEACHUS EIWHOTO TOCYHapCTBEHHOTO
sk3amena 2019 r. mo ¢usnke.

HasnaueHue IE€MOHCTPALMOHHOI'O BapuaHTa 3aKIIOYAaeTCsl B TOM, YTOOBI
JIaTh BO3MOXKHOCTh JI0OOMY ydacTHUKY EI'D M mmMpoKoi 0OIIeCTBEHHOCTH
COCTaBUTH MpEJCTaBIeHHE O CTpykType Oymymmx KHUM, xommdectBe u Qopme
3ajaHuii, 00 YypOBHE MX CIOXHOCTU. IIpuBenEHHBIE KPUTEPUU OLEHKU
BBIIIOJIHEHUS 3aJlaHUil C pa3BEPHYTHIM OTBETOM, BKIIIOUEHHBIC B ATOT BapHaHT,
JIAIOT TIPEICTaBICHHE O TPeOOBAaHHMAX K IONHOTE W IPAaBIJIBHOCTH 3alHCH
Pa3BEPHYTOrO OTBETA.

OTH CBeJIeHUS TO3BOJIAT BBITYCKHUKAM BBIPAOOTaTh CTPATETHIO MOATOTOBKH
u cnaun EI'D B 2019 rony.
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JleMOHCTPAIMOHHBIN BAPUAHT
KOHTPOJILHBIX U3MEPHUTEIBLHBIX MATEPUAJIOB
1J1s1 ipoBenienns B 2019 roay eAMHOro rocy1apcTBEHHOI0 IK3aMeHa
no ®PU3UKE
HUHcTpyKuus N0 BHINOJTHEHUIO padoThI

Jnst BHITOTMHEHHS SK3aMEHAIIMOHHON paboTHl MO (HU3MKe OTBOAUTCSA 3 daca
55 muHYT (235 MuHYT). PaboTa cocToWT M3 OBYX HacTel, BKIIOYAIOIINX B ceOs
32 3ananHus.

B 3amanusax 1-4, 8-10, 14, 15, 20, 25-27 oTBETOM SBJISIECTCS LIEJI0€ YUCIO WA
KOHeYHas JecsAThdHas IpoOb. OTBET 3alMIINTE B IOJIE OTBETA B TEKCTE PaOOTEHI,
a 3aTeM IEepPeHECUTE MO MPUBEACHHOMY HIDKe 0o0pasumy B OmaHk orBera Ne 1.
Envanns namepenns GU3NUECKUX BETMYUH MUCATh HE HYKHO.

Ortser: -2,5 m/c’. 3-2:5

OtBeroM Kk 3amanusam 5-7, 11, 12, 16-18, 21, 23 u 24 saBnsgercs
MOCJIeI0BATEIbHOCTE BYX [U(p. OTBET 3alHIIMNTE B MOJE OTBETa B TEKCTE
paboThl, a 3aTeM MEpPEeHECHTE MO MpHUBEAEHHOMY HIDKe 00pasily 0e3 mpoOelos,
3aITHIX U JPYTUX JOTOJHUTEIBHBIX CHMBOJIOB B OJIaHK OTBETOB Ne 1.
Al b

OTtBeT: 401 7 L||

OTtBeToM K 3amanuio 13 sBisercs ciioBo. OTBET 3alUIIMTE B II0JIE OTBETA
B TeKcTe paboThI, a 3aTeM TePEHECHTE M0 MPUBEAEHHOMY HIDKEe 00pasily B OJaHK
oTBeTOB Ne 1.

OTBCTZM 3BNPABO

OTtBeToM K 3amanusM 19 u 22 geusgrorcs nBa urcia. OTBET 3aIlIUIIUTE B I10JIE
OTBETa B TEKCTE pabOThI, a 3aTEM MEPEHECUTE MO NPUBEACHHBIM HUXe o0pas3iam,
HE pa3jensis yrcaa npodenoM, B O1aHK oTBeTOB Ne 1.

3apsia sapa MaccoBoe
PAL AP YHUCIIO
V4
siapa A

38 94 93894

OTBeT:!lAiOZ[H. 22'!”0!2

Otger K 3ananusaM 28—32 BKiIOYaeT B ceOs OJpoOHOE OIMCaHKUe BCETo X012
BBINONHEHUS 3ajaHus. B Omanke orBeroB Ne 2 yKkakuTe HOMEp 3afaHHA
U 3aIIMUIATE €0 MOJIHOE PEIlEHHUE.

Ilpy BBIYMCIEHUSAX pa3pellacTCs HUCIOJIb30BaTh  HENPOrpaMMUPYEMBbIH
KaJIbKYJIATOP.

Bce 6nmanku EI'D 3anonHsroTCs ApKUMH 4EPHBIMU YepHUIaMU. JomyckaeTrcs
HCIIOJIb30BaHNE I'eJIEBON MIIM KalMJUIIPHON PyUYKH.
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IMpy BBHIMOTHEHWHM 3aJaHW MOXXHO TOJB30BAThCS YCPHOBUKOM. 3amHCH
B YePHOBHKE, 2 TAK:Ke B TeKCTe KOHTPOJIbHBIX U3MEPHTEIbHBIX MATEPHATIOB
He YYNTHIBAIOTCSA NPH OLEHNBAHUH PadoTHI.

bamnpl, momydeHHble Bamu 3a BBITOJHEHHBIE 3aJ[aHUS, CYMMHPYIOTCSL.
[TocrapaiiTech BBINIOJHUTH KaK MOXXHO OOJblle 3alaHUii M HaOpaTh HauOoJblIee
KOJIMYECTBO OaJJIOB.

Iocne 3aBeprieHust pabOTHI IPOBEPHTE, YTOOBI OTBET HAa KaXKJI0€ 3aJaHHE B

Gankax otBeToB Ne 1 1 Ne 2 Obu1 3anucaH 1o NpaBUIbLHBIM HOMEPOM.

Kenaem ycnexa!

Hmkxe npuBesieHbl clipaBOYHBIE JaHHBIE, KOTOPblE MOTYT MOHaA00UThCS Bam
IIPH BEITIOJTHEHUHU PAOOTEHI.

I[eCﬂTPI'-IHI)Ie NPUCTABKH

Hammeno- | O6o3nauenne | Muoxwurens | Hammeno- | OGo3HaueHne | MHOXHUTENb

BaHHC BaHHUC
rUra r 10° CaHTH c 1072
Mera M 10° MHJUTH M 10°
KWIO K 10° MHKPO MK 10°¢
TeKTO r 10 HaHO H 10°
enn I 107 MMUKO n 1072

Koncmanmut

YUCTIO T n=23,14

YCKOpeHHe CBOOOAHOTO MaJeHus Ha 3emiie g=10wm/c’

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

YHHMBEpcaJIbHasl Ta30Bast MOCTOSHHAS R =28,31 JIx/(momp-K)

nocrosiHHas bonplMaHa k=1,38-10"% /K

MOCTOSIHHAS ABOTaIpo NpA=6" 10% momp ™!

CKOpOCTB CBETa B BaKyyMe =310 m/c

K03 (BHUIMENT TIPONOPIMOHATLHOCTH B 3aKkoHe Kynona k= P 9:10” H-m*/Kn”

0

MOJYJIb 3apsifia JJIEKTPOHA ~

(3Hei//[eHTagHLH71 3J1e1<fpnqecxm71 3apsin) e=1,6110" Kn

nocrosiHHas [lnanka h=6,610"" JIx-c

Coomnouienue mMexncoy pasnuiHbIMU eOUHUUAMU

TemmepaTypa 0K=-273°C

aToMHas AMHMIA MaCChI laem =1,66-107% kr

1 aToMHas equHuUIA MacChl DKBUBajgeHTHa 931,5 MbB

1 3JIEKTPOHBOIBT 15B=1,6:10" i

1 acTpoHOMHUYECKas eANHULIA 1 a.e. = 150 000 000 xm

1 cBeTOBOI TO 1 cB. TO = 9,46 10" m

1 mapcex 1 nk =3,26 cB. roga
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Macca wacmuy

JJIEKTPOHA 9,110 kr ~ 5,5-10 *a.e.m.

MIPOTOHA 1,673-10%7 xr = 1,007 a.e.m.

HeiiTpona 1,675:10 kr = 1,008 a.c.M.

Acmponomuueckue genuuunsl

cpenHuil paaunyc 3emiu Rg =6370 kM
paauyc ConHua R, =6,96- 10° M
Temneparypa nosepxaoctu ConHia T=6000 K
IInomuocms TO/ICOJIHEYHOTO Macia 900 Kkr/™m°
BOJBI 1000 kr/m> ATFOMUHNS 2700 kr/m’
npeBecuHsl (cocHa) 400 Kr/m Kenesa 7800 xr/m’
KepoCcHHa 800 kr/m’ pIyTH 13 600 kr/nm’
Yoenvnan mennoémxocmo

BOJIBI 4,2:10° Ji/(xr-K) aJTIOMHHUSA 900 JTx/(xr-K)
nbJIa 2,1-10* JIx/(kr-K) Meau 380 Txx/(xr-K)
Keesa 460  Jx/(xr-K) 4YyryHa 500 Tx/(xr-K)

CBHHIA 130 JIx/(xr-K)
Yoenvnan mennoma

napooOpa3oBaHUs BOIBI 2,3-10° Dx/kr
IJIaBJICHUS] CBUHLIA 2,5-10* x/kr
IJIaBJICHUS JIbAA 3,3-10° JIx/kr

Hopmansnuie ycnosun:  nasnenne — 10° ITa, temmeparypa — 0 °C

Monapnas macca

asora 28107 xr/mounb resmst 4107 kr/moib
aprosHa 40-107  xr/monb KHCJIOpoJa 32:10° xr/mMons
BOZOpOAA 2.107 &r/mons JINTUS 6-107° Kr/moib
BO3/IyXa 29.1072 kr/mMoib HEOHAa 20-10° Kkr/mMoib
BOJIBI 18:10° xr/momb YTJIEKHCIIOTO Ia3a 44.107 xr/momb
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Yacrtp 1

Omeemamu Kk  3a0anusm  1-24  aenawomca  croeo, uucio  uiu
nocnedosamenvnocms yugp unu uucen. Omeem 3anuwiume é noie omeema
6 mexcme paoomol, a 3amem nepenecume 6 BJIAHK OTBETOB M 1 cnpasa om
HOMepa coomeemcmeyouiezo 3a0anus, Ha4uUnaa ¢ nepeoi Kiemouxu. Kaxcowii
CUMGOJI RUWIUME 6 OMOENAbHOU KNEMmOoUKe 6 COOMEEMCMEUU ¢ RPUBEOEHHBIMU 6
onanke oopaszyamu. Eounuyvl uzmepenus Quzuueckux 6enuuun RUCAMb He
HYMHCHO.

Ha pHUCYHKE IOKa3aH rpaduk v, M
3aBUCHMOCTH OT BPEMEHH ISl MPOCKIIMU
v, ckopoctu Tena. Kaxosa mpoexims a, 12
YCKOPEHHUSI OJTOrO Tella B HWHTEpBaje 8
BpeMeHH OT 5 110 6 c? 4
0
‘z\ 4 6 tc

- \[ [/
-8
-12

OrtBerT: m/c”.

ITo ropuzoHTaIbHOMY MOy MO MPSMOH PAaBHOMEPHO TAHYT AIIUK, MPUIOKHB
K HeMy ropusoHTanbHyto cuiry 35 H. KoadduuueHT TpeHHs CKOTBKEHUST MEXKIY
moJyioM u simukoM paseH 0,25. Uemy paBHa macca simuka?

OTBeT: KT.

[Tapuk maccoit 100 r magaer ¢ BeicoThl 100 M ¢ Ha4aIbHOW CKOPOCTHIO, paBHOU
Hymo. UeMy paBHa ero KMHETHUYECKasl SHEPrHs B MOMEHT Iepel MajeHueM Ha
3eMITIO, ECIIH TIOTePsI SHEPTUH 32 CUET CONMPOTHBIICHUS Bo3ayXa coctamna 20 Jx?

Orser: Jx.
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INepron cBOOOAHBIX KonmeOaHMH HpYXWHHOTO MasTHHKa paseH 0,5 c. Kakum
CTAaHeT MEpPHOJ CBOOOJHBIX KONEOaHWH 3TOro MasTHHKA, €CIM Maccy TIpysa
MasTHHKA YBEIIMIHUTH B 2 pa3a, a )kECTKOCTh MPYKHUHBI BABOE YMEHBIIUTH?

OrtBeT: c.

Ha pucynke moka3aH TpaduK 3aBHCHMOCTH X
KOOpJIUHATHL X Telja, OBHXKYLIerocss Broiab ocu Ox, C
OT BPEMCHH . B D
V3 mpuBen€HHOrO HIDKE CIHCKa BBIOEpPHUTE [Ba
MPABHIIBHBIX YTBCPKICHHU.
A
0 t

1) B Touke 4 mpoekiusa CKOPOCTH Tena Ha och Ox paBHA HYJIIO.

2) IIpoeknms nepeMemenus Tena Ha ock Ox TIPH IEPEX0Oe U3 TOUKH B B Touky D
OTpHLATEIbHA.

3) Ha ywactke BC CKOPOCTH TeNa yMEHBIIACTCS.

4) B Touke 4 mpoeknus yCKOpeHHs Tena Ha och Ox OTpHLATENbHA.

5) B Touke D yckopeHME Tella M €ro CKOPOCTh HAPABJICHEI B IPOTHBOMOIOKHBIE
CTOPOHBI.

OrtBeT:

HcKycCTBEHHBIN CITYTHUK 3eMJIH MEPEmEn ¢ OHON KPyroBoi OpOUTHI HA JAPYTYIO,
Ha HOBOH OpOWTE CKOPOCTh €ro JBIXKCHHsI MEHbIIEe, uyeM Ha mnpexHend. Kak
M3MEHWINCH IIPU 3TOM NOTEHIMAIbHAs SHEPTUsl CIIyTHUKA B TI0JI€ TSXKECTH 3eMITU U
€ro nepuoj oopaueHus Bokpyr 3emun?

7151 Ka)kaoi BENMUYUHBI ONPEEIUTE COOTBETCTBYIOIIHMM XapaKkTep U3MEHEHUs:

1) yBenuumiach
2) yMEHBIINIACh
3) He U3MEHHIach

3anumuTe B TAaONMIly BRIOpaHHBIC OU(PHI AT KAXIOH (U3MIECKOH BEIHIHHBI.
Llupsl B OTBETE MOTYT TIOBTOPSITHCSL.

[HoTennmansHas ITepuon obpaieHus
SHEprus CIIyTHUKA BOKPYT 3eMJIu

© 2019 Menepanpuas ciyx0a 1Mo Haa30py B chepe obpasoBaHus u Hayku Poccuiickoii @exepannn
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[lait6a Macco m, CKOMB3AMmas IO TIANAKOH TOPH30HTAIBHOH ITOBEPXHOCTH
CO CKOPOCTBIO U, aOCONIOTHO HEYNPYro CTAJKHUBAETCS C MOKOSIIEHCs
mrai6oii Maccoit M.

YcTaHOBHTE COOTBETCTBHE MEXIy (GHU3MYECKHMMHU BEIHMYMHAMH U (HOpMYyJIaMH,
BBIPAXKAIOIIIMHI HX B pacCMaTpUBaeMoii 3agade.

K kaxmo# MO3WIMU TepBOrO CTOJIOIA MOAOEPUTE COOTBETCTBYIOUIYIO MO3HITHIO
Y3 BTOPOTO CTOJIOIA M 3aIUIINTE B TAOJIUIYy BEIOpaHHBIE IIU(PBI.

OU3BNYECKUE BEJIMYNHBI OOPMVJIbI
A) cyMMapHBIH UMITyJIbC aiib mocie yaapa D w2
B) KMHeTHYecKas SHeprus HaJeTarollel maiosl m+ M
rocle yaapa 2) mv
3 m*Mv?
2(m+MY
4w
2(m+M)

OrtBeT:

B cocyne HemzMeHHOro o0ObEMa HAXOAUTCS PA3pPEKEHHBIM Ta3 B KOJIUYECTBE
3 mMoisib. Bo ckonbKO pa3 U3MEHMTCS JaBJICHHE T'a3a B COCYJE, €CIIH BBIITYCTHTD U3
Hero 1 Mojb rasa, a abCOJIIOTHYIO TeMIIepaTypy ra3a yMEHbIIHUTh B 2 pa3a?

OtBerT: B pas(-a).
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Ha pucyHke moka3aH IMKJIWYECKHI NpoOIEcC W3MEHEHUS
COCTOSIHHMSI TTOCTOSSHHOM MAacChl OJJHOATOMHOI'O H€aJIbHOI'O
raza. Ha xakom ywacTke pa0oTa BHENIHMX CHJI Haj Ta3oM
[IOJIOKUTENIbHA W paBHAa OTJAHHOMY TIa30M KOJIWYECTBY
TEIIOTHI?

OTBeT: Ha yJacTKe

Ha pucyHke mokaszaH rpaguk H3MEHEHHUS
TeMIlepaTypbl  BelIecTBa IO  Mepe
MOIJIOIIEHUSI KM KOJWYECTBA TEILJIOTHI.
BemecTBO HaxomumTCsT B cOCyAe TOJ
nopurHeM. Macca BeniectBa pasHa 0,5 kr.
[lepBoHauanbHO  BemiecTBO  ObUIO B

[NCT S

1

7
KHMIKOM cocTosHuH. KakoBa ynenbHas 0 0, 10" Tx
TEmIoTa Mapoodpa3oBaHus BeuecTa?
Orser: kJK/Kr.
3aBMCUMOCTL TeMIEPATypbl | MOJIb OJHOATOMHOIO T A
HJIEaTbHOTO ra3a OT JABJIEHHS [TOKa3aHa Ha PHCYHKE. 37 . 3 2
BeiOepute W3 NPENIOKEHHBIX YTBEPXKICHUN JIBA,
KOTOPBIC ~ BEPHO  OTPAXKAIOT ~ Pe3ynbTaTsl  dToro 27 1
SKCIIEPUMEHTA.
1
T, 4--1
.
.
,
4 o
0 P

1) B nponecce 1-2 065EM rasa ysenuuuics B 3 pasa.

2) B mporecce 2-3 ra3 coBepiiai HOJOKHTENbHYIO PaboTy.

3) B nponuecce 2—3 BHyTpEHHssI SHEPTUs Ta3a yMEHbIIAJACh.

4) B mpomnecce 1-2 ra3 oTal IOJ0KXUTEIBHOE KOJTHYECTBO TEIIOTEL.
5) B mpomecce 1-2 xOHIEHTpanys MOJIEKYJI Ta3a HE MEHAIAC.

OTBeT:

© 2019 Menepanpuas ciyx0a 1Mo Haa30py B chepe obpasoBaHus u Hayku Poccuiickoii @exepannn
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B nmunuHIpUYEcKOM cocyze 1Mo OpIIHeM Haxomutces ra3. [lopiieHs
HE 3aKpelUIEH M MOXET IIepeMelaThcss B cocyie Oe3 TpeHus
(cm. pucynok). T'a3 wmemieHHo oxnaxngaioT. Kak wu3MeHsTcs B
pe3yJbTaTe ITOTO JaBlICHHE ra3a U KOHIEHTPALUS €0 MOJIEKY?

Jis Kaxa0i BETUYMHBI ONPEICITUTE COOTBETCTBYIOIIMH XapakTep
WU3MCHCHUS:

1) yBemuuutcs
2) YMEHBIINUTCS
3) He U3MEHHTCS

3anumuTe B Tabnuiyy BHIOpaHHBIC MU(PHI IS KaXI0H (QU3MUECKON BEIHIHHBI.
I{udpsl B OTBETE MOTYT HOBTOPSITHCSL.

JlaBneHue raza Konuenrpanus
MOJIEKyT rasza

NPSAMBIX TPOBOJHHKOB M HampaBieHUs TOKOB B HuX. Cuma

TOKa /; B IEpPBOM MPOBOJHHUKE OOJIBINE CHIIBI TOKA [, BO BTOPOM.

Kyna HampaBieH OTHOCUTEIBHO PUCYHKA (61paego, 671€60, 6sepx, I,>1,
6HU3, K HAOI00amento, om HadAOamens) BEKTOp UHIYKIIMH

MarHUTHOTO TIOJIT STHX MPOBOJHUKOB B TOUYKE A, PpACIIONIOKEHHOW TOYHO
IocepeIMHe MKy NPOBOIHUKAMU? Omeem 3anuuiume clo80M (C108aAMU).

Ha PUCYHKE IIOKa3aHbl CCUCHHS ABYX IapaUICIbHBIX AJIMHHBIX @ A @
- ._ -
Il [2

OrtBeT:

PaccrosiHue Mexay IByMs TOUEUHBIMHU 3JIEKTPUUYECKUMH 3apsilaMi YMEHBIIMIN B
3 paza, KaxIbli U3 3apsa0B YBEIWYWIH B 3 pa3a. Bo CKONBKO pa3 yBeIWUHIICS
MOJIYJIb CHJI DJIEKTPOCTATHYECKOTO B3aMMOACHCTBUS MEXYy HUMH?

OtBerT: B pas(a).

3a BpeMs Af=4 c MarHuTHBIH TIOTOK Yepe3 IUIOIAIKY, OTpPaHHYCHHYIO
IIPOBOJIOYHON PAMKOM, PaBHOMEPHO YMEHBINACTCS OT HEKOTOPOro 3HaueHuss @ 1o
Hyns. Ilpu stom B pamke renepupyercs OJIC, paBHas 6 MB. Ompenenurte
HaYaIbHBIA MarHUTHBIA OTOK @ depe3 pamky.

OrtBerT: MBO.
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JlBe mapayiensHble MeTaUTMYeCKHe TUIACTHHBI OOJBIINX Pa3MepOB PACIIONOKEHEI
Ha PacCTOSHUM d IpYyr OT Apyra W MOAKIIOYCHBI K HCTOYHHKY IOCTOSHHOTO
HanpspkeHust (puc. 1). IlnacTuHBl 3aKpenuiy Ha M30JUPYIOIIUX ITOACTaBKax H
CIyCTS JUTUTENBHOE BPeMsI OTKIIIOYIIIN OT UCTOYHMKA (pHC. 2).

— +
O O

Puc. 1 Puc. 2

s HpHBe}IéHHOFO HHWXXC CITMCKa BBI6epI/ITe ABA NMPaBUJIBHBIX YTBEPKIACHUA.

1) HanpskEHHOCTB NIEKTPUUECKOTO OIS B TOUKE 4 OOJIbIIE, YeM B TOUKE B.

2) Ilorenmuan 3neKTpu4ecKoro mous B Touke 4 Gonbiue, yeMm B Touke C.

3) Ecmu yBenuuuTh pacCTOSHUE MEXKIY IUIACTMHAMH d, TO HANPSKEHHOCTh
3JIEKTPUUECKOro 1oJjst B Touke C He U3MEHUTCSL.

4) Ecnmm yMeHBIINTH pPacCTOSHHE MEXIy IUIACTHHAMH d, TO 3apsi IPaBOH
MTACTHHBI HE M3MEHUTCA.

5) Ecmu nnacTUHEI IIOJHOCTBIO HOTPY3UTH B KEPOCHH, TO 3HEPIHs
INEKTPUIECKOTO MOJIsI KOHAEHCATOpa OCTAHeTC Sl HEM3MEHHOH.

OTBeT:

YacTuua mMaccoii m, Hecymas 3apsj ¢, ABIKETCS B OAHOPOJHOM MAarHUTHOM MOJIe
C MHIYKIUEeH B 1Mo OKpY>KHOCTH paauycoM R co ckopocthio . Kak usmensrcs
pamuyc opObuThl U cria JlopeHna, IeHCTBYIOIas Ha YacTHILy, €CIH e€ CKOPOCTh
YMEHBIIUTCS?

JI1st Kask ol BETMYMHBI OIIPEIEIUTE COOTBETCTBYIOIINI XapaKTep U3MEHEHHUS:

1) yBemuuuTcs
2) yMEHBIIUTCS
3) He U3MEHHUTCS

3anmumuTe B TAaONMIYy BBHIOpAaHHBIC HUMPHI U KaXJI0H (QU3MUECKOW BEIMYHHBI.
udpsl B 0OTBETE MOTYT HOBTOPSITHCSL.

Paanyc opbuts! Cuna Jlopenua,
YaCTHITBI JICWCTBYIONIAsl HA YACTHILY
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DnekTpudeckas Ielb Ha PUCYHKE COCTOMT W3 MCTOYHHUKA

Toka ¢ DJC &£ ¥ BHYTPEHHUM CONPOTUBICHUEM 7 Er R

W BHEIIHCH [EMH M3 [BYX OJMHAKOBBIX PE3HCTOPOB

COINPOTHBIICHUEM R, BKIIIOUEHHBIX MapalICIBHO.

VYCTaHOBUTE  COOTBETCTBHEC  MEXIy  (pu3nuecKuMu

BEJIMYMHAMH U (H)OPMYJIaAMH, BRIPOKAOLIMME UX B PACCMATPHBACMON 3a1a4e.

K kaxmo#l mo3ummu mepBoro crojibiia MOAOEPHTE COOTBETCTBYIOUIYIO ITO3HIIHIO
W3 BTOPOTO CTOJIONA M 3aMUIINTE B TAOJIMILy BRIOpaHHBIE LIU(PBI.

OU3NYECKUE BEJIMYMHBI OOPMYVJIbI
A) MOIIHOCTh TOKA Ha BHYTPEHHEM 1) E’R
COIPOTHBJIEHUH UCTOYHHMKA TOKA ﬁ
B) MOIIHOCTB TOKA Ha OJHOM M3 PE3UCTOPOB R (2r+R)
2) &R
2
2 (r + Rj
2
3) 48%r
(2r+R)’
4 28
2r+R

OrtBerT:

Slnpo Gopa MOXeT 3aXBaTHTh alb(a-dacTUIly, B Pe3yiabTaTe 4ero MpPOUCXOIUT
SJepHAs PeaKmus ;‘He+ ISIB—> 2X+ én c oOpa3oBaHMEM sIpa XUMHYECKOTO
JJIeMEHTa QX. KakoBel 3apsm oOpasoBaBmierocs sapa Z (B eAWHHIAX
3JIEMEHTAPHOTO 3apsijia) U ero MaccoBoe uuciio A?

3apsing sanpa Z MaccoBoe uucio siipa A

B 6nank omeemoe Ne 1 nepenecume mojbKo uucia, He pazoensns ux npoodenom
U Opyzum 3HAKOM.
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1

U3 sinep matumel o, Pt npu B -pacmage N, 10*4

¢ mnepuojgoM mnoaypacmaga 20 yacoB 10

00pa3yloTcs cTaOWIBbHBIE fAOpa 30JI0Ta. 8

B MomeHT Havyana HaOIOACHUS B 00pasiie

conepxurcs 8-10% smep matumsr. Uepes 6 2
Kakyr0 M3 TOYEK, KpOME€ Hadajua 4 1
KOOpJIUHAT, npoinér rpaduk 2
3aBUCUMOCTH 4HCIa siIep 30J10Ta OT

BpEMEHH (CM. PUCYHOK)? 0 20 40

OtBeT: uepe3 TOUKY

Ha pucynke m3o0pakeHa ympomiéHHAs AWarpamMMa HIDKHUX
JHEpreTHYecKux  ypoBHell  atoma.  HymepoBaHHBIMHU
CTpEeIIKaMH OTMEYEHBI HEKOTOPble BO3MOXHBIE IIEPEXOJbI
aToMa MeXIy 3TUMH YpoBHAMH. Kakoil W3 3THX dYeThIpEx
MEPEXOIOB CBsSI3aH C TIOTVIONIEHHEM CBeTa HauMEHbIIEH
YacTOTHl, a KaKoil — ¢ U3JIydeHHeM CBeTa HaumOOoJNbIIeH
4acTOThI?

VYCTaHOBHTE COOTBETCTBHE MEXKIY NMPOLECCAMH IOTJIOMICHHS
U WCIyCKaHWA CBeTa U CTPENKaMH, YKa3bIBAIOIMMHU
SHEPreTHYECKUE IePEXOIbI aTOMa.

60 80 100120 7, a

I\)Dj wmsm (e}

&=

E,

Yy

1 234

K kaxmoil Mo3WIUU TMEePBOro CTOJONA MOAOEPUTE COOTBETCTBYIOIIYIO MO3HUIIHIO
W3 BTOPOTO CTONOINA M 3amuIIUTe B TaOnuily BeIOpaHHbIE LHQPH TOA

COOTBETCTBYIOIUMH OyKBaMu.

I[MPOLECCHI OHEPTETUYECKHE
IMEPEXO/IbI
A) TIOTJIOLIEHUE CBETA HAMMEHBILEH YaCTOTHI 1)1
B) wu3mydyeHue cBETa HaMOOIbBIIEH YaCTOThI 2) 2
3) 3
4) 4
Alb

OrtBerT:
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UeMy paBHa cHJia TOKa B JIAMIOYKE (CM. PHCYHOK), €CJIM TIOTPEITHOCTH MPSIMOTO
M3MEpeHNs CHJIBI TOKa aMIepMETpOM Ha Tmpenene Hu3MepeHus 3A paBHa
Al = 0,15 A, a Ha npeaene u3mepenus 0,6 A pasaa Al = 0,03 A?

Ortser: ( + ) A.

B onank omeemoe Ne 1 nepenecume monvko uucina, He pazoenin ux npooenom
unu opyzum 3HaKoM.
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Heo0xoauMo SKCIIEpUMEHTAIbHO H3YYUTh 3aBHCHUMOCTb CHIJIBI ApXHUMena,
JIeHCTBYIONIEH Ha TeNo, MOTPYKEHHOE B KUIKOCTh, OT IUIOTHOCTH KHIKOCTH.
Kakme pBe ycTaHOBKM cCleqyeT UCIONB30BaTh I TPOBEAEHUS TaKOIrO
HCCIIEIOBaHU?

1)) % 4 %

>
>
S

|AAA

aJIOMUHUH
BOJIA KEepOCHH

2) % 5) §

o

Menb |

O

!
I
!

cTamb | Melp |

KEpPOCHUH KEpOCHH
3) %

o

!

cTajb -
@ o

OrtBerT:
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PaccMotpure TabmuIly, coepiKalIyio CBEICHUS O SPKUX 3BE3/aX.
Haumenosanue | Temmneparypa Macca Pamnyc Cpenssist
3BE3.IBI MTOBEPXHOCTH, (B Maccax (B pamuycax | MJIOTHOCTB IO
K ConHua) ConHua) OTHOIIEHUIO K
TUIOTHOCTH
BOJIBI
Asbe6apan 3600 5,0 45,0 7,7-10°
¢ Bozauuero B 11 000 10,2 3,5 0,33
Purens 11 200 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 [lenraBpa A 5730 1,02 1,2 0,80

BeiGepute Ba yTBEp:KACHHS, KOTOPBIE COOTBETCTBYIOT XapaKTEPUCTUKAM 3BE3I.

1) Temnepatypa 3Be3asl o LleHTaBpa A COOTBETCTBYET TeMIilepaType 3BE3N
CIEeKTpanbHOro kiacca O.
2) 3Be3na Purens ABISETCS CBEPXTHIaHTOM.

3) Hame ConHIle OTHOCHTCS K TUTAaHTaM CIIEKTPaIbHOTO Kiacca B.
4) Cpennss mioTHOCTH 3Be37bl Crupuyc B 6oinbiie, yem y ConHua.

5) 3Be3na Anbaeb6apaH OTHOCHTCS K 3BE3/1aM INIABHOMH IOC/IE10BaTEIbHOCTH Ha
Jquarpamme I'epumnpynra — Peccena.

OTBeT:
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Yacrp 2

Omeemom K 3a0anuam 25-27 agnaemca wucno. Imo yucno 3anuwiume 6 noe
omeema ¢ mekcme pavomol, a 3amem nepenecume ¢ bJIAHK OTBETOB Ne 1
cnpaea om HOMeEpA COOMEEMCHEYIOuLe20 3A0aHUs, HAYUHAA C NePeoll
knemouku. Kaxcoviit cumeon nuwume 6 omoenvHoil Kiemouke 8
coomeemcmeuu ¢ npugedénnvimu 6 onanke oopasyamu. Eounuysl uzmepenusn
dusuueckux eenuuun nUCams He HYHCHO.

I'py3 maccoit 1 kr, Haxoadmmiics Ha cToje, CBsI3aH Ij:
JNETKOM HepacTsHKUMOW HHUTHIO, IEepeOpOIIECHHON uYepes -
ujeanbHblii OJIOK, ¢ ApyruM Tpy3oM. Ha mepBelii rpys

S

JIelicTBY€eT FOpU30HTAJbHAS IIOCTOSIHHAS CUa [, paBHas T
o monyito 10 H (cm. pucynok). Bropoii rpy3 nsuxkercs

M3 COCTOSIHHSL IIOKOSL C  ycKopeHmeM 2  M/c’,

HanpaBlIeHHBIM BBepX. Koa((uumeHT TpeHUs CKOIBKEHUs MEpBOTO Tpy3a IO
MMOBEpXHOCTH cTojia paBeH 0,2. Uemy paBHa Macca BTOporo rpysa?

OrtBeT: KT.

TemoBas MammMHa ¢ MakcMMallbHO BO3MOXKHBIM KIIJI ummeeT B KauyecTBe
HarpeBaTellsl pe3epByap C BOJIOH, a B Ka4eCTBE XOJIOAMIBHUKA — COCYJ CO JIbJOM
npu 0 °C. Tlpu cosepiuennn MammHoi pabotsl 1 MJIx pacrasiio 12,1 kr nbna.
Omnpenenure TeMIepaTypy BoIsl B pezepByape. OTBET OKPYTIUTE A0 HETbIX.

OrtBeT: K.

19
Jlazep wusmyuaer B ummyibce 107 cBeTOBBIX KBaHTOB. CpemHss MOIIHOCTh

-3
nmIyibea yaszepa 1100 Bt npu umrensHocTn Bembimku 3-10 ~ c. Ompenennte
JUIMHY BOJIHBI U3ITydeHus nasepa. OTBET BbIpasHTe B MUKPOMETpaXx.

OTBeT: MKM.

He 3abyobme nepenecmu 6ce omeemvl 6 0OaaHK omeemog Ne 1
6 COOmeencmeun ¢ UHCHpPYKYUeil no 8bINOTHEHUI0 PAOOMbL.

Ilposepvme, umoobvl Kasxcowvlii omeem 0blL1 3ANUCAH 8 CHIPOKE C HOMEPOM
COOMEEMCMBYIou|e20 3a0anusi.
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/Mna 3anucu omeemos na 3aoanusn 28-32 ucnonwvzyime BIIAHK OTBETOB
Ne 2. 3anuwmume cnauana nomep 3aoanusn (28, 29 u m. 0.), a 3amem peuwienue
coomeemcmeyrowieii 3a0auu. Omeemuvt 3anucvléaiinme YéMKo u pazoopuuso.

Ha xene3nslif cTrep:keHb HaMOTaHBI JBE KaTyIIKU
H30JIMPOBAHHOrO MeAHoro mnposoga: A u b.
Karymka A mnogkiIoueHa K  HMCTOYHHUKY C
DJAC £ ¥ BHYTPEHHUM CONpPOTUBICHUEM 7, KaK
noka3aHo Ha pucyHke. Karymka b 3amkHyTa Ha
aMIepMeTp Majloro conpoTtusieHus. Ilon3yHok
peocTata  NEepeABUIalOT  BIeBO. B kakom
HaIpaBJICHUH MPOTEKAET IPU ITOM TOK 4epes3
amrepMerp, MOAKIIOYEHHBIM K Karymke b? OtBer oOocHyiite, yka3aB, Kakue
SIBJICHUS. U 3aKOHOMEPHOCTH BBl HCTI0/Ib30BaIM AJ1S1 OOBSICHEHUS.
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Ilonnoe npasunvnoe peuwrenue Kax)3coou uz 3aoay 29-32 0oaxcno cooeprcamo
3aKOHbL U (hopMYIIbl, NpUMEHEHUe KOMOPBIX HEOOX00UMO U 0OCHIAMOYHO 011
peuwienus 3adauu, a MaKdHce MAmMeMamuuecKue Nnpeodpaz06anus, pacuémol
C YUCNIEHHbIM OMEEMOM U NPU HEOOXO0OUMOCHU PUCYHOK, HOACHAIOWUI
Ppewenue.

B manenbkuii map maccoit M = 250 r, Bucsmmid Ha HATH JuMHOW [ = 50 cM,
[ONAJaeT U 3acTpeBacT B HEM TOPU3OHTAIBHO JeTsAmas myjs Maccoll m = 10T.
IIpyn xakoif MUHMMaJIBHOH CKOPOCTH IyJM IIAp [OCIE 3TOr0 COBEPIIUT MOJIHBIH
000pOT B BepPTHKAIBbHOM MmnockocTi? ConpoTUBIEHHEM BO3TyXa IIPeHEOPeyb.

Bo3mymnsrit map, 060mo4ka KoToporo umeetr Maccy M = 145 xr
i 00béM V=230M’, HamomHsercs pH  HOPMATbHOM
aTMOC(EpPHOM MABICHHH TOPSYUM BO3AYXOM, HArpeTbiM 0
Temneparypsl  t=265°C.  Omnpenenure  MaKCUMAaJbHYIO
TeMIIEpaTypy fy OKPY)KaloLIero BO3AyXa, HMPU KOTOpOH Imap
HavHET oAHMMAaThCs. O00MI0UKa [Mapa HepacTsHKIMa U UMECT B
HWKHEH 9acTH HeOOIBIIOE OTBEPCTHE (CM. PHCYHOK).

Barapest u3 4eTbIpEéX KOHIEHCATOPOB 3IEKTPOEMKOCTBIO
C,=2C, C,=C, (3 =4C u C; = 2C nogkiro4ycHa K _l
HCTOYHUKY MocTostHHOTO Toka ¢ DJIC £ M BHYTpeHHHM
compoTHBieHHeM » (CM. pucyHOK). Omnpenenure _l
SHepruro konjaeHcaropa Cj.

B miockocTH, mapanienbHOM TUIOCKOCTH TOHKOM coOuparomieit JUH3bL, 110
OKPY>KHOCTH CO CKOPOCTBIO V=35 M/C IBW)KETCS TOYEYHBIH HCTOYHUK CBETA.
Paccrostane mexay rurockoctasMu d =15 oM. L[eHTp OKpY»KHOCTH HaXOIUTCS Ha
IJIaBHOM onTuueckoil ocu JuH3bL. PokycHoe paccrosiHue JuH3bI F =10 cwm.
Haiimure ckopocTh HABMKEHHUS H300paKEHHS TOYEYHOTO MCTOYHHKA CBETA.
Crenaiite NOSICHUTENBHBIN 4epTEXK, YKa3aB X0/ JIyuell B IuH3e.

Ilposepvme, umoowvl Kaxcovlii omeem O0bl1 3ANUCAH DPAOOM C HOMEPOM
COOMEEeMCmEyIoue20 3a0anus.
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Cucrema olleHHBaHMA YK3aMEHALMOHHOI padoThl 0 pusuke

3apanus 1-27

3a mpaBUIIBHBIN OTBET HA Kaxknoe u3 3amanuii 1-4, 8-10, 13-15, 19, 20, 22,
23, 25-27 craButrcs no 1 6amty. OTu 3agaHUSA CINTAIOTCS BHITOTHEHHBIMH BEPHO,
€CITH TIPaBIIIBHO YKa3aHBI TpeOyeMoe YNCIIO, IBa YMCIIa MITH CIIOBO.

OrtBeT Ha Kaxkaoe u3 3agannii 5-7, 11, 12, 16-18 u 21, 24 onenuBaercs B 2
Oata, ec BEpHO yKa3aHbBI 00a dJIeMeHTa OTBeTa, B 1 0ail, eciau JomyIieHa ofaHa
ommobOka, B 0 6ayioB, eciu 00a 3IeMEHTa yKa3aHbl HeBepHO. Ecii ykazano Gornee
JBYX OJJIEMEHTOB (B TOM 4YHCIE, BO3MOXKHO, M MpaBUJIbHBIE) HIH OTBET
oTcyTcTBYET, — 0 OasoB.

Ne 3amanus OtBeT Ne 3aganus 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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KPUTEPUU OLIEHUBAHUA BBITIOJTHEHUS 3AIAHUAM
C PA3BEPHYTBIM OTBETOM

Pemrenust 3amanmii 28-32 yactw 2 (c pa3BEPHYTHIM OTBETOM) OICHUBAIOTCS
skcriepramMu. Ha ocHOBe KpuTepueB, NPEACTABICHHBIX B NPUBEIEHHBIX HHUXKE
TabnuIax, 3a BBINOJHEHHE KaKJOTO 3aJaHds B 3aBUCHMOCTH OT TIOJHOTHl H
MIPaBWJIBHOCTH JIaHHOTO Y4aCTHHUKOM JK3aMeHa oTBeTa BhicTaBisercs or 0 mo 3
GaoB.

Ha jxeme3sHOM cTepkHE HAMOTAaHBI J[BE KaTyIIKH
U30JMPOBAHHOTO MenHoro mposojga A u b.
Karymka A nogkmrodeHa K  HCTOYHHMKY C
DJIC £ ¥ BHYTPEHHHM CONpPOTHBJICHHEM F, Kak
nokaszaHo Ha pucyHke. Karymka b 3amkHyTa Ha
amMIepMeTp Majoro CONpOTHBIEHHA. Ilom3yHOK
peocTaTa  IIEpeIBHTalOT  BIEBO. B KakoM
HaMpaBlI€HUH TPOTEKAaeT IpPH 3TOM TOK Uepes3
amIepMeTrp, NOAKIIOYEHHBIH K KaTymke b? OtBer o0ocHyiiTe, yKa3aB, Kakue
SIBJICHHS ¥ 3aKOHOMEPHOCTH BEI McIIonb30Bay Ut 0O BSICHEHNS.

Bo3moxHoe peumecHne

1. Ilpu mpoTexkaHuu SIEKTPUUECKOrO0 TOKa IO
KaTymke A B TPOCTPAaHCTBE BO3HHMKAET
MarHuTHOE T1I0JIe, KOTOPOE€ IPOHU3BIBAET
CepICYHMK U3 OKele3a, co3AaBas B HEM
MarHUTHBIH ~ moTok  @;. CepaeyHuK ¢
HaMOTaHHOW Ha HEro KaTyllkoil A oOpasyer
anektpomarauT. [lpu 3ToM, wucxomsd U3
0003HaYCHUI TOJIOCOB MCTOYHHKA M TIpaBHIIa
OypaBuMKa, y JIEBOIO TOpLa KaTyIIKH A HaXOIUTCA CEBEPHBIH IIOJIOC 3TOrO
Martura (CM. pUCYHOK).

2. [Ipu nBM>KEHUU TOJ3YHKA BJIEBO KOJUYECTBO BUTKOB PEOCTaTa, BKIIIOUEHHBIX B
LeMb, YMEHbLIAETCS, CIEI0BATEIBHO, CONPOTUBICHHE BHELIHETO y4acTKa LU

HCTOYHHKA R YMEHBILACTCS (Ro = pé), a cuja Toka 1o 3akoHy Oma ([ :%
P

BO3pACTAET.

3. BospacraHue cuibl TOKa B KaTyIlIke A MPUBOIMUT K BO3PACTaHHIO CO3aBaeMOro

UM MarHUTHOTO IIOTOKA, KOTOPBII Takke MPOHU3BIBACT U KaTyIIKy b.

4. BospacTaHue MarHUTHOTO IIOTOKa CKBO3b KaTylIKy b, 3aMkHyTyro Ha
. AD

amIepMeTp, MTPUBOJIUT MO 3aKOHY AJIEKTPOMArHUTHOIN MHIYKIUH (Smm =~

BO30YXICHHIO B HEW MHIYKIMOHHOIO TOKAa, KOTOPBIM, 1m0 mpasuiy JleHa,

BO3HMKAeT TAaKOTO HANpaBIeHHs (depe3 amIepMeTp — ClieBa HampaBo), YTOOBI
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CBOMM MAarHMTHBIM IOTOKOM KOMIIEHCHPOBAaTh yBEIHMUEHHE MAarHUTHOTO MOTOKa
CKBO3b KaTylIKy b.

OTBeT: IpU NepEeMELICHUN NT0JI3yHKa PEOCTaTa BIEBO YePe3 aMIIEpMETP IPOTEKAET
TOK, HallpaBJeHHBI BIPABO

KpI/ITepPII/I OLCHHUBAaHWs BBITTIOJIHCHUSA 3aIaHUA bamsl

IpuBeeHO IMOJHOE MPABHJIBHOE PEIICHHE, BKIIOYAIOIIEE MMPABUIIBHBIN 3
oTBeT (B JAHHOM CIIy4yae: GO3HUKHOGEHUE UHOVKYUOHHO20 MOKA 8
kamywxe B u eco Hanpaenenue) W UCUYCPIBIBAIONINE BEPHBIC
PacCyXICHHsI C TMPSIMBIM YKa3aHUEM HaOJIF0IacMBbIX SIBJICHUN M 3aKOHOB
(B TAaHHOM CJTy4ae: 603HUKHOBEHUE MACHUMHO20 NOJIS BOKPYe NPOBOOHUKA
C MOKOM, 3A8UCUMOCHIb CONPOMUBTEHUS NPOBOOHUKA OM €20 ONUHbL,
3akon Oma 0na yenu, cooepaicaweni I/C; 3aKoH 31eKMPOMACHUMHOU
unoyKkyuu;, npaguno Jlewya; NpaguibHO  NPUMEHSEMCs  NPAGUIO
bypasuuxa 015 OnpedeneHuss HanpAGIeHUs TUHULL MACHUMHOU UHOYKYUU
MAZHUMHO20 NOJISL 8 CHIePHCHE)

JlaH TpaBHIBHBEI OTBET, W HPUBEJACHO OOBSICHEHHE, HO B PCIICHUH 2
MMEIOTCS OZIMH MIIM HECKOJIBKO M3 CIIETYIOIINX HEOCTATKOB.

B o0bsicHeHUH He yKa3aHO WJIM HE HCIONB3YeTCs] OJHO U3 (PU3UIECKUX
SIBICHUH, CBOWCTB, ONPEICICHUA WM OJUH W3 3aKOHOB ((popmyn),
HEOOXOMUMBIX JJIsI IOJIHOTO BEpHOro oOBsicHeHus. (YTBepxKIcHHUE,
JieKallee B OCHOBE OOBSCHEHHS, HE IMOJKPEIUIEHO COOTBETCTBYIOIINM
3aKOHOM, CBOWCTBOM, SIBJICHUEM, ONPEACICHUECM U T.11.)

" (MJIN)
VYka3aHbl BCe HEOOXOMUMBIC Ui OOBSCHCHHS SIBICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJICPIKUTCS OJIMH JIOTUYSCKHUIA HETOYET.

u (MJIN)
B pelieHHH HMEIOTCS JIMIIHKWE 3alUCH, HE BXOMIINEC B pPELICHHE,
KOTOpbIC HE OTICICHBI OT PEUICHUS U HE 3a4EPKHYTHI.

u (M)
B pemieHin uMeeTCss HETOYHOCTh B YKa3aHHUHM Ha OMHO U3 (PU3HUECKUX
SIBIICHUH, CBOMCTB, ONPEEIICHH, 3aKOHOB ((OpMYIT), HEOOXOAUMBIX JUIS
MIOJIHOTO BEPHOTO 00BSICHEHHS
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IpencraBneHo pemnreHHe, COOTBETCTBYIONIEE OJHOMY U3 CIIEAYIOMINX 1
CIIy4acs.
Jlan npaBWIIBHBII OTBET Ha BOIPOC 33/IaHUs, M IIPUBEJEHO OOBsSCHEHUE,
HO B HEM HE YyKa3zaHbl [Ba SBJICHHSA WIM (U3MUECKUX 3aKOHa,
HEOOXOMUMBIX JJISl TOJTHOTO BEPHOTO OOBSICHEHHS.

50051
Vka3aHbl Bce HEOOXOAWMBIC Ui OOBSCHCHUS SIBICHUS U 3aKOHEI,
3aKOHOMEPHOCTH, HO WMEIONIHECS pPAacCyXACHHs, HalpaBlIeHHbIE Ha
HOJIy4EHHE OTBETA HA BOIPOC 33/IaHUsI, HE JOBE/ICHBI 10 KOHIIA.

50051
VYka3aHBl Bce HEOOXOOWMBIC U1 OOBSICHCHHS SBICHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO  HMEIOIMEeCs  PacCyXKAEHMS,  IPUBOJIIIINEC
K OTBETY, COJeprKaT OMUOKy (OIIHOKN).

W
VKkazaHel HE BCE€ HEOOXOIMMBIE [UISi OOBSICHEHMS SIBICHUS M 3aKOHHBI,
3aKOHOMEPHOCTH, HO MMEIOTCS BEPHBIE PACcCyXKICHUS, HAIPaBJICHHBIC HA
pClIeHHUE 3a4a4n

Bce cmyuam pemieHus, KOTOpble HE COOTBETCTBYIOT BEINICYKa3aHHBIM 0
KpPUTEpUsIM BbICTaBJICHMs OLIEHOK B 1, 2, 3 Gajuia

Maxcumanvruwiii 6ann 3

B manenskuit map macco M = 250, Bucsammi Ha HuTH JmuHOH [/ = 50 cM,
MonajgaeT U 3acTPeBaeT B HEM TOPU3OHTAIBHO JieTdImas Mmyns Maccoid m = 10T.
[Ipu xakoif MUHUMAIBHOM CKOPOCTH IYJM AP MOCJIE 3TOTO COBEPIIUT IMOJHBIN
000pOT B BepTHKATBHOIH MmockocTr? CONpOTHBIEHHEM BO3TyXa IIPeHEOpeds.

Bo3moxkHoe perieHue

3aKOH COXpaHEHHs] MMILYJIbCAa CBA3BIBAET CKOPOCTh IyIH U, Nepel YAapoM co
CKOPOCTBIO U; COCTaBHOTO TeNla Maccoi m + M cpasy nocie yjapa:

mv, =(m+M)uv,
a 3aKOH COXPAHEHMS] MEXaHMYECKOM JHEPTHMM — CKOPOCTh COCTABHOIO TEJla Cpasy
HocJIe y/iapa ¢ ero CKOPOCTBIO U, B BEPXHEH TOYKe:

M)v? M)v?
(m+2 )1)1 :(m+2 )02 +(m+M)g~2[.

VYcnoBue MUHUMAIBHOCTH U, O3HAuUaeT, 4TO IIap COBEpIIaeT MONHBIN 000poT B

BEPTHKAJIBHON IIOCKOCTH, HO NPU 3TOM HATSHKEHHWE HUTH B BEpXHEH Touke (U
TOJILKO B Heit!) oOpamaercs B Hynb. Bropol 3akoH HbrOTOHAa B IpoeKIMHM Ha
pazuanbHOe HalpaBJIeHHE X B 9TOT MOMEHT PUHUMAET BUJL:

(m+M)vy

(m+M)au=(m+M)g= ]
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BhIpasus 0TCIOIa ¥; M TIOJCTABMB 3TOT PE3yJIbTAT B 3aKOH COXPAHEHHUs SHEPTHH,

”1=\/57gl~

HOZ[CTaBI/IB BBIPAXXCHHUE IJIA 'l)l B 3aKOH COXpaHCHHA UMITYyJIbCa, IMOJTYyUNM:

o =(1+%)./5gl =(1+%}/5-10-0,5 = 130 .

Orser: v, =130 m/c

MOJIyUnM:

KpI/ITepI/II/I OIICHUBAHWs BBIIIOJIHCHUA 3aJaHUA bamner

[TpuBeneHO NONMHOE pelIeHHEe, BKIIOYAIONIEE CIEAYIOIINE YIEMEHTHI: 3
I) 3amucaHel TOJOXKEHUWS] TEOPUH W (PU3WYECKHE  3aKOHBI,
3aKOHOMEpPHOCTH, HPUMEHEHHE KOTOPBIX HEOOXOAMMO AJsl PEIICHUS
3aJayll BBIOPAHHBIM CHOCOOOM (B JaHHOM CIydae: 3aKOH COXpaHeHus
UMNYNbCA, 3AKOH COXPAMEHUS MEXAHUYEeCKOU dHep2ulu, 6Mmopou 3aKOH
Hviomona ons Osudicenusi mena mno OKPYICHOCMU; YYMEHO, Ymo 8
6epxHell mouKe Cuna HAmsAICeHUs. HUmu o0pawjaemcs @ Hyiv);

IT) onmcaHbl Bce BHOBD BBOJMMBIC B PEIICHUH OYKBEHHbBIE 0003HAUCHHS
GU3NYECKUX BENUYUH (3a  UCKTIOUeHUeM 0003HAYeHUll KOHCMAHM,
yKazanuvix 6 eapuanme KUM, 00603nayenuil, ucnoiv3yemvix 6 ycioguu
3a0ayu, U CMAHOAPMHLIX 0OO3HAYEHULl BEeIUYUH, UCNONb3YEMbIX NpPU
HANUCAHUU U3UYECKUX 3AKOHO8);

II) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYeCKHUe MNpPeoOpa3OBaHUS H
pacu€rhl, TPUBOIAIIME K  TPABHIBHOMY  YHCIOBOMY  OTBETY
(momyckaeTcst  pelieHHe ~ «I0  YacTAM» C  HPOMEXKYTOYHBIMHU
BBIYHCIICHUSIMHU );

IV) nmpencraBieH MpaBWIBHBIA OTBET C YKa3aHHEM €IUHHUI] U3MEPEHHS
HWCKOMOM BEJIUYHMHBI

IIpaBuapHO 3ammcaHBl BCe HEOOXOAMMBIE MOJNOXKECHUS  TEOPHUH, 2
(u3uYecKre 3aKOHbBI, 3aKOHOMEPHOCTH, W HPOBEACHBI HEOOXOIUMBIC
npeobpaszoBanuss. HO MMEIOTCSI OJMH WIIM HECKOJBKO U3 CIICAYHOLINX
HEJIOCTATKOB.
3amucy, COOTBETCTBYIOIME NYHKTY lI, mpeacTaBieHbl HE B IOJHOM
00BEME HITH OTCYTCTBYIOT.

u (UJIN)
B pemieHMH HMMEIOTCS JIMIIHHE 3alMCH, HE BXOIINNE B pEIICHHUE,
KOTOpBIC HE OT/ICJICHBI OT PELICHUS U HE 3a4EPKHYTHI.

U (UJIN)
B HE0OX0OANMBIX MaTeMaTHYECKUX NPeOOPa30BaHUSAX MM BBEIYHCICHHIX
JIOTMYIICHbI OWMOKHK, W (WIM) B MaTEeMAaTUYECKHUX MpeoOpa3oBaHUsAK/
BBIYUCIICHUSX TIPOIYIIEHBI IOTHISCKH BaKHBIE IIarH.

" (M)
OrcyrcTByeT nyHKT IV, unu B HEM ony1ieHa ommoka
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IIpencraBneHsl 3amucH, COOTBETCTBYIOIIME OJHOMY M3 CIEAYIOIIUX 1
CIIy4aeB.
[IpencraBneHsl TOJABKO TMOJIOXKEHHUS H  (GOpMyJbl, BBIpaXKarollue
(bm3ugIecKre 3aKOHbI, IPUMEHEHHE KOTOPEIX HEOOXOJHMO H JOCTATOYHO
JUI peLICHUs TaHHOW 3aj1add, 0e3 KaKuX-TH00 NpeoOpasoBaHUil ¢ HX
WCTIOJIb30BaHNEM, HANIPaBJICHHBIX Ha PEIICHHE 3a/1aUH.

nim
B pemennn otcyretByer OJJHA n3 ucxomHbIx (HopMyIt, HEoOXomumast
JUIA pelIeHus] NaHHOHM 3amaud (WM YTBEpXKIEHHE, JIeKallee B OCHOBE
pelIeHns), HO IMPUCYTCTBYIOT JIOTMYECKH BEpHBIC NPeoOpa3OBaHUS C
HIMeIoIUMHCS (HOpMyTaMH, HallpaBJICHHBIE Ha PEIICHNE 3a1auH.

nim
B OJTHOM u3 ucxomuex hopMy1, HEOGXOAMMBIX TSl PELICHHs JaHHOI
3amaun (WM B YTBEP)KACHHH, JISKAIIEM B OCHOBE PEIICHH), TOIyIIeHa
omunOKa, HO TPHUCYTCTBYIOT JIOTHUECKH BEPHBIC IPEOOpa3OBaHUS C
AMeIMMHUCs popMyiaMu, HallpaBJIeHHbBIE HA PEeIIeHNE 3a1a4u

Bce cimywan pemieHHs, KOTOpBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPHUTEPHSM BEICTaBICHUS OIEHOK B 1, 2, 3 Gayuia

Maxcumanouwiii 6ain 3

Bo3mymmsrit map, 060m04ka KoToporo umeetr Maccy M = 145 xr
¥ 00béM V=230M’, HamonHSETCS NpPH  HOPMATHHOM
aTMOC(hEepPHOM JABICHUH TOPSYUM BO3AYXOM, HArpeTbiM 0
temmeparypsl  t=265°C.  Ompemenure  MaKCHMAIbHYIO
TEMIIEpaTypy fy OKPY)KAaIOLIEro BO3yXa, NPU KOTOPOW Imap
HayHET MoAHNMAaThCs. O60MOUKa [Tapa HepacTsHKIMa U UMEeT B
HIDKHEH 9acTH HeOOIBIIIOe OTBEPCTHE.

BosmoxHOE pelieHue

YcnoBue, COOTBETCTBYIONIEE IOABEMY LIapa: F Apx 2 Mg +mg,

rae M — macca 000JI0YKH, m — Macca BO3yXa BHyTPU 00OJIOUKH, UITH

PogV 2Mg+pgV =pV2M+pV,
rae p, — IUVIOTHOCTh OKPYXKAIOLIEro BO3JAyXa, P — IUIOTHOCTh BO3IyXa BHYTPH
000104KH, V' — 00bEM 1mapa.

|14 .

st Bo3ayxa BHYTpH 1iapa pr_mp ,wm 2= i p, TIe p — atMmocepHoe
T pn V' R-T

JaBiieHue, 1 — Temieparypa Bo3ayxa BHyTpH Liapa. COOTBETCTBEHHO, IJIOTHOCTb

BO34yXa CHapyXu P, = M—p , TAC To— TEMIIEpATypa OKPYKarIICro BO3ayxa.

RT,
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P‘H'V2M+P'H'V N puV_ puV VIR 1 _1+ M-R

R-T, R-T RT R-T,., Towae T puV
upVT 29.107-10°-230-538 .
= = ~273 K=0°C.
Omx T uVp+MRT — 29.107.230-10° +145-8.31-538
Ortser: 7)., =273K=0°C
KpnTepI/m OLICHUMBAHUS BBIIIOJIHEHUS 3aJaHUA Ea.]'lJ'lbl
HpI/IBeI[eHO IMOJIHOC PCIICHUE, BKIIFOYAIOICC CICAYIOIUE JIECMCHTHI: 3

I) 3amMcanbl  TIONOKEHWS  TEOpUM M (PU3MUECKHUE  3AKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPHIX HEOOXOMUMO JUIS pPEHICHHS
3aJlaui BBIOpaHHBIM CIIOCOOOM (B TaHHOM CIy4ae: 8blpadcerue OJisi CUTbL
Apxumeda, ceéa3p Mmaccel u niomuocmu, ypasnenue Menoeneesa —
Knanetipona, ycnosue noovéma wapa),

IT) omucanbl Bce BHOBH BBOJMMBIE B PEIICHUN OyKBCHHBIC 00O3HAYCHHS
(GU3MUECKNX BENMYUH (3@ uUcCKmiOUeHuem O0003HAUEeHUll KOHCAHM,
ykasauuvix 6 eapuanme KHUM, obo3nauenui, ucnoiv3yemvix 6 yCiosuu
3a0ayu, U CMAHOGPMHLIX O0003HAYEHUU BeIUYUH, UCHONb3YeMblX HpU
HANUCAHUU PU3UUeCKUx 3aKOHOB);

III) mpoBemeHBI HEOOXOOWMBIC MaTeMaTHUCCKHE IIPeoOpa3OBaHHS U
pacy&Thl, MPUBOAIINE K MPABUIBHOMY YHCIIOBOMY OTBETY (IOIMyCKaeTCs
pEILIeHNE «II0 YAaCTAM» C IPOMEKYTOUHBIMH BBEIYUCICHUSIMHE);

IV) mpexncraBieH NpaBHIIBHBIA OTBET C yKa3aHHEM EAWHHI] HM3MEPCHUSL
HMCKOMOW BEJIMYUHBI

[IpaBunbpHO 3amUcaHbl BCe HEOOXOAWMBIE TIOJNIOKEHHS TEOPHUH, 2
(U3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH, U TMPOBEACHBI HEOOXOIUMBIC
npeoOpazoBanus. Ho MMEIOTCS OAMH WM HECKOJIBKO M3 CIETYIOLIMX
HEJOCTATKOB.

3ammcy, coOTBeTCTByIomue MyHKTy II, mpeacTaBieHBl HE B TOJIHOM
00BEME MM OTCYTCTBYIOT.

" (UJIN)
B pemieHnn wuMeloTCA IHIIHUE 3allUCH, HE BXOJAIIME B pEIICHHE,
KOTOpBIE HE OT/EJICHEI OT PEIICHNS U He 3a4EPKHYTHI.

N (UJIN)
B HEoOXOIUMBIX MaTeMaTHYECKUX MPeoOpa30OBaHUAX MM BBIYUCICHHAX
JIOMYIIeHbl OIMMOKH, W (WIM) B MaTeMaTHYECKHX IpeoOpa3oBaHUsIX/
BBIYHCJICHUSX TIPOIYIICHBI JIOTHYECKH Ba)KHBIC IIIaTH.

" (MJIN)
OtcyrctByeT nyHKT 1V, nnn B HEM JromyIieHa omuoka
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IIpencraBneHsl 3amiCH, COOTBETCTBYIONIWE OJHOMY U3 CIEIYIOIIHX 1
CIIy4aeB.
[IpeacraBneHsl TONBKO TONOXKEHHS U (OPMYINBI, BbIpakaromue
(bm3ugecKkre 3aKOHBI, IPUMEHCHNE KOTOPBIX HEOOXOIUMO M JOCTATOYHO
JUId pellleHHs NaHHOM 3azauu, 06e3 Kakux-lIubo mpeodpa3oBaHUMl ¢ HX
WCTIOJIb30BaHNEM, HANIPaBJICHHBIX Ha PEIICHHE 33/1a4H.

nim
B pemennn orcyrctByer OJJTHA m3 ucxomHeix (Gopmyii, HeoOXomanmast
JUIA pellieHHs JaHHOW 3anauu (WM YTBEpXKIEHME, JIeXkallee B OCHOBE
pelIeHns), HO TNPHUCYTCTBYIOT JIOTHYECKHM BEpHBIC INPeoOpa3oBaHUS C
HIMeIoIUMACS (HOpMyITaMH, HallpaBJICHHBIE Ha PEIICHNE 3a1auH.

nim
B OJTHOM u3 ucxomubix (popmys1, HEOGXOMMMBIX I PEIICHHs JaHHOI
3ama4n (WM B YTBEP)KICHUH, JISXKAIIEM B OCHOBE PEUICHHS), AOIyIICHa
omunOKa, HO TPUCYTCTBYIOT JIOTMYECKH BEpHBIC MPeoOpa3oBaHHs C
UMEIOIUMHUCS (OpPMyTIaMH, HapaBJICHHBIC Ha PEIICHUE 33141

Bce cmydam pemieHus, KOTOpPBIE HE COOTBETCTBYIOT BBIMICYKA3aHHBIM 0
KPHUTEPHSIM BEICTABICHHS OICHOK B 1, 2, 3 Gayuta

Maxcumanvuwlii 6ain

Batapes 13 4eThIpEX KOHAEHCATOPOB AIEKTPOEMKOCTHIO C,
C,=2C, C,=C, (3 =4C u C4 = 2C nomkiro4ycHa K _l I_‘
HCTOYHUKY MOCTOSTHHOTO ToKa ¢ DJIC £ W BHYTpEHHUM

compotuBieHueM 7 (CM. pHCyHOK). Ompenemnre | ”
9Hepruto koxaeHcaropa Ci.

|C;
¢,

I_<

L L

= -U(\q
~

Bo3moxkHoe peuicHue

B Garapee xonmencaropel C; u C;, C; u C4 COENUHEHBI B Mapbl MapajuIeibHO,
a oOpa3oBaBIIKeCs Mapbl — MOCIEAOBATEIbHO. 3HAYUT, OOIIAs ANEKTPOEMKOCTD
CHCTEMBI

_ Cp3-Cyy _(C1+C3)-(C2+C4)_(2C+4C)~(C+2C)_2C
07 Cy+C,y  C+C3+C,+C,  2C+4C+C+2C T

O6muii 3apsin Oarapen, a Takxke 3apsg Ha mapax Cp u C;, C, u Gy
qo =913 =44 = Cy€ =2CE , TaK KaKk mapsl COEIMHEHBI TTOCIIEI0BATENBHO.
4o _2CE_¢E
C; 6C 3’
2
_ QU _2ce? _ce
2 2-9 9

CrenosarensHo, Hanpsikenne Ha nape Ciu C; U5 =

2
Taxum oOpasom, sHeprust koujencaropa C, W,

ce?

Ortser: W, = 9
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KpI/ITepI/II/I OILICHUBAHM BBINIOJITHCHUSA 3aJaHUS

Bbanner

[IprBeneHO NONMHOE PElIeHUE, BKIIOYAIOIEe CIEAYIOIUE FIEMEHTHI:

I) 3ammcanbl  TIOJNOKEHUS  TEOpUHM M (PU3MUECKHUE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPHIX HEOOXOMUMO JUIS pPEHICHHS
3aJla4d BBIOPAHHBIM CIIOCOOOM (B JAHHOM Clilydae: (opmyisl pacuéma
INEKMPOEMKOCIU, 3apA0A U HANPAXHCeHUs 0N NOC1e008AMENbHO U
napannenbo COCOUHEHNBIX KOHOEHCamopos, onpeoenenue
2NeKMPoEMKOCmU, YOpMYaa OJisl SHEPLUU 3APAHCEHHO20 KOHOEHCamopa),
I) onucanbl Bce BHOBh BBOJMMBIC B pPEIICHUH OyKBEHHBIC 0003HAUCHUS
(U3NYECKNX BENUYUH (3a UCKTIOUeHuem 0003HAYeHUull KOHCIAHM,
ykazannvix 6 eapuanme KHUM, 0603nauenutl, ucnoib3yemvix 6 YCio8uu
3a0ayy, U CMAHOAPMHLIX OOO03HAYEHUL BEUYUH, UCNOTbL3YEeMbIX NpU
HANUCAHUU PU3UYECKUX 3AKOHOS);

III) mpoBemeHBI HEOOXOMWMBIC MAaTEMAaTHUSCKHE MNPeoOpa3oBaHHsS H
pacyérhl, MPUBOAIINE K MPABUIBHOMY YHCIOBOMY OTBETY (HOIYCKaeTCs
PEIIeHNE «II0 YACTSAM C TIPOMEKYTOUYHBIMH BEIYUCIICHUSIMHT);

IV) npencrasiieH npaBUIBHBIA OTBET

3

[IpaBunbHO 3amUcaHbl BCe HEOOXOAWMBIE TIOJNIOKEHHS TEOPHUH,
(GU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH, W TPOBEACHBI HEOOXOIUMBIC
npeobpaszoBanuss. HoO MMEIOTCSI OMUH HIIH HECKOJIBKO U3 CIEAYHOIIHX
HEJIOCTATKOB.
3amucH, COOTBETCTBYIOIME NyHKTY II, mpeacTtaBieHbl HE B MOJHOM
00BEME UITH OTCYTCTBYIOT.

u (UJIN)
B perieHur WMEIOTCS JIMIIHUE 3allUCH, HE BXOJSIIIHE B pEIICHHUE,
KOTOpBIC HE OT/ICJICHBI OT PELICHUS U HEe 3a4EPKHYTHI.

u (UJIN)
B HE0OXOMUMBIX MaTeMaTHYeCKUX MPEeOOPa3OBaHUAX MM BBIUYUCICHUSIX
JOMYIICHbI OWKMOKKU, U (WJIKM) B MaTeMaTHYECKHX IPeoOpa3oBaHUIX/
BBIYUCIICHUSX TIPOITYIIEHBI IOTHYECKH BOKHBIE IIArH.

1 (WJIN)
OrcyrcTByeT nyHKT IV, unu B HEM onyrieHa ommoka

IIpencraBneHsl 3amucH, COOTBETCTBYIOLIME OJHOMY H3 CJIELYIOLIMX
CITy4aeB.
IIpencraBmeHbl TONBKO MOJNOXKEHUS W (GOPMYJNBI, BBIpaXKaroue
¢bu3nyecKue 3aKOHbI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO U J0CTATOYHO
JUISL pellieHus] JaHHOM 3amauu, 0e3 Kakux-mubo mnpeoOpa3oBaHHU C MX
WCTIOJIb30BaHNEM, HAMPABJICHHBIX Ha PEIICHHE 3a/Ia9H.

nim
B pemenun otcyrerByer OJITHA u3 ucxoaHeix ¢opmyi, HeoOXoanmas
JUISL peIleHHs] NaHHOW 3amaunm (WM yTBEpXKIEHHE, JIeKallee B OCHOBE
peLIeHHs1), HO HPUCYTCTBYIOT JIOTMYECKH BEpHBIE NpeoOpa3oBaHUs C
uMermmrMucs GopMyaaMu, HalpaBJIeHHbIE HA PELICHUE 3a1a4H.

nim
B OJIHOM 13 MCXOmHBIX (dhopmyI1, HEOOXOAUMBIX ISl pellieHHs AaHHON
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3a1audl (WM B YTBEPXKICHUH, JISKAIEM B OCHOBE PEILIeHHs), AOMyIIeHa
ommOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIC IIPEOOpa3OBaHUS C
HUMEIOIUMHCS (HOpMYJIaMH, HalpaBJICHHBIC Ha PEIICHUE 331a41

Bce cmydam pemieHus, KOTOpPBIE HE COOTBETCTBYIOT BBIMICYKA3aHHBIM 0
KPUTEPHUSIM BBICTABJIECHUS OLICHOK B 1, 2, 3 Oayuta

Maxcumanvnwiii 6an 3

B rurockocTH, mapayienbHOW IUTOCKOCTH TOHKOW COOMpAIOIICH JIMH3EL, 10
OKPY>KHOCTH CO CKOPOCTBIO V=5 M/C JIBIJKETCS TOUEUHBIH HCTOYHMK CBETA.
PaccrosHne mMexay miockocTsMi d =15 cM. LIeHTp OKpyXHOCTH HAXOAUTCS Ha
IJIaBHOI onTudeckod ocu JuH3bl. DOKycHOE paccTosiHMe JuH3bL F =10 cMm.
Haiinute CKOpPOCTh JBIDKGHUS M300pakeHHs TOUYEYHOTO HCTOYHHKA CBeETa.
Crenaiite NOSICHUTENBHBIN 4ePTEXK, YKa3aB X0/ JIlyuell B IMH3E.

Bo3moxHoe perieHue

1. IMoctpoum n300paKeHNE NCTOYHHUKA
cBeTa B JmH3e. [300paxkeHnem 0 e
CBETSIIENCS TOYKM A B HEKOTOPBIH
MOMEHT BpEeMEHH OyJeT Touka A;.
Beeném o0o3HaueHWs: paamyc, IO } S }
KOTOPOMY JIBHIKETCSI UCTOYHHK CBETA,
r=AB; pamuyc, TO  KOTOpPOMY
JIBIDKETCS  M300pa)KeHWe MCTOYHHKA
ceta, R=A,B,; paccrosaue OB =d;

OB, =f,
paccrosinue nuH3el OF = F.
2. U3 popmyibl TOHKO#M JTUH3BI

’
.

paccTosiHue (okycHoe

QU=
|-

1
F
npu d =% nonyunM: f =3F.

3. 13 mono6ust tpeyroiasHukoB AOB u A;0B, cnenyer, 4To:

d_r_1

f R 2
4. VYrnoBas CKOpPOCTh HWCTOYHMKA CBE€Ta paBHA YIJIOBOH CKOPOCTH €ro
n300paxeHus:

w=2,
P

TaK KaK B JIOOOW MOMEHT BPEMEHH MCTOYHHK CBETa U €r0 M300pakeHHE JISKAT B
OJIHOM IIJIOCKOCTH C TJIaBHOM ONTHYECKOM OCBHIO JIMH3EL.
5. Toraa cCKOPOCTH ABMIKEHHUSI M300pasKeHHsI TOUSYHOTO HCTOUYHHUKA CBETA:
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v=oR=2R -2p=2.5=10 w.
r

Ortser: v'=10 M/c

KpI/ITepI/II/I OLICHUBAHM BBINIOJITHCHUA 3aJlaHUS

banbl

ITpuBeneHO NONHOE PELIEHUE, BKIIOYAIOIIEE CIECAYIOIIUE JIEMEHTBL:

I) 3anmcanel mMoOJOXKEHHMS  TeOpHUM U (U3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPBIX HEOOXOAMMO AT PEIICHUS
3a7a4il BBHIOPAHHBIM CIIOCOOOM (B JaHHOM Cllydae: ¢opmyia MmouKou
JIUH3bL, YCNIOBUE PABEHCMBA Y2l108bIX CKOpOCmel UCMOYHUKA U e20
uzobpadicenust, popmyna TUHeUHOU CKOPOCmu);

II) cmenan mpaBUIBHEIN PUCYHOK, C YKa3aHHEM XOa JIydell B JIHH3E;

III) onmcaHbl Bce BHOBh BBOAMMEIC B PEIICHUN OYKBEHHBIC 0003HAYCHUS
GbM3UYecCKNX BENMWYMH (30 UCKIOYeHuem 0003HAUeHUll KOHCHAHM,
ykasauuvix 6 eapuanme KHM, obo3naueHul, ucnonb3yemvix 6 yClosuu
3a0a4y, U CMAHOAPMHLIX O0OO03HAYEHUL GEeIUYUH, UCNONL3YEMbIX NpU
Hanucanuu Quu4eckux 3aKoHo8),

IV) mpoBeneHsl HeoOXOMMMBIE MaTeMaTHYeCKHe IIpeoOpa3oBaHHs U
pacyérhl, MPUBOAIINE K IPABUIBHOMY YUCIOBOMY OTBETY (HOIyCKaeTCs
pEIIeHHE «II0 YacTsIM» C IPOMEKYTOIHBIMH BBIYHCIICHUSIMNA);

V) mpencraBieH NMPaBIIBHBINA OTBET C yKa3aHHEM EIUHUI] M3MEPEHHS
HMCKOMOH BEIMYUHBI

[IpaBuipHO 3amUcaHbl BCe HEOOXOAUMBIC TIOJIOKCHHS TEOPUH,
¢dbu3nyecKkye 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBEAEHBI HEOOXOIUMBIE
npeobpazoBanus. Ho MMEIOTCS OAMH WM HECKOJIBKO M3 CIETYIOUIMX
HEJIOCTATKOB.
3anucu, coorBercTByrommue myHkram 11 u I1I, mpencrasiieHsl HE B OJTHOM
00BEME UITH OTCYTCTBYIOT.

U (UJIN)
B pemennn MMEIOTCS JMIIHUE 3alUCH, HE BXOJSLIME B peELICHHUE,
KOTOpbIE HE OTIENECHBI OT PELICHUS U HE 3a4EPKHYTHI.

U (UJIN)
B Heo0XoIuMBIX MaTeMaTHYeCKUX NMPeoOpa3oBaHUAX WM BBIYUCICHHSIX
JIOMYIICHbI OMKMOKH, U (WIKM) B MaTEeMAaTHYECKHX IPeoOpa3oBaHUIX/
BBIYUCIICHUSX TPOIYIIEHBI IOTHYSCKH BOKHBIE IIArH.

" (NJIN)
OTCYTCTBYET NYHKT V, HJIM B HEM JIONYIIICHA OIIMOKA

IIpencraBneHsl 3amyCH, COOTBETCTBYIOLIME OAHOMY U3 CIEAYHOLIUX
CITy4aes.

IIpencraBieHbl TONBKO TMONOXKEHUS W (GOPMYJNBI, BBIpaXKaroIIne
¢bu3ndyecKkre 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOIUMO U JOCTATOYHO
JUIA pellieHHs TAaHHOW 3a1aud, 0e3 Kakux-TuOo mpeoOpa3oBaHUM C HX
HCTIONF30BAHUEM, HAIIPABICHHBIX HA PEIICHHE 3a1a9H.

W

B pemenun orcyrctByer OJJHA u3 ncxomseix ¢opmMyn, HeoOXoamMas
JUIL peIlCHHs] NAaHHOW 3amaun (WM yTBEp)KIEHHE, JIeKallee B OCHOBE
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pelleHns), HO TNPHUCYTCTBYIOT JIOTHYECKH BEpHBIC MPeoOpa3oBaHUs C
AMeroIIMHUCS GopMyJaMu, HallpaBJIeHHEIE HAa PEIIeHUE 3a1a9u.

nJim
B OJTHOM 13 ucxomubIX (OpMyI1, HEOOXOMMMBIX [UTSl PEIICHHS AAHHON
3a1aull (WM B YTBEPKICHHH, JISKAIIEM B OCHOBE PEIICHHs), JOMyIIeHa
omuOKa, HO MPUCYTCTBYIOT JIOTHUECKH BEpHBIC MPEOOpa3oBaHUs C
uMeroIUMucs HopMyJIaMu, HapaBJIeHHbIC HA PEIICHUE 331341

Bce cmyuau peleHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPHUTEPHUSIM BBICTABJIECHHS OLICHOK B 1, 2, 3 Oamta

Maxcumanvruwiii 6ann 3

B coorerctBum ¢ Ilopsakom TpoBeneHHS TOCYAApCTBEHHOW HTOTOBO
aTTeCTallMd MO 00pa3oBaTENIbHBIM MpPOrpaMMaM CpeAHero oduiero oOpa3oBaHMs
(mpuka3 MmnHoOpHaykn Poccum ot 26.12.2013 Ne 1400, 3apeructpupoBaH
Muntoctom Poccun 03.02.2014 Ne 31205)

«61. Ilo pesynbraTaM NEpBOM U BTOPOM HPOBEPOK IKCIEPTHI HE3ABHCHUMO
Ipyr OT Jpyra BBICTABISIIOT Oa/ulbl 3a KaXIbI OTBET Ha 3aJaHHA
9K3aMeHaIMOHHOM paboTsl EI'D ¢ pa3BEpHYTHIM OTBETOM...

62. B ciyuae CyIIECTBEHHOIO DPACXOXKICHUS B OajulaxX, BBICTaBICHHBIX
JIByMs SKCIIEpTaMH, Ha3HAYAETCsl TPEThsl MpoBepka. CyIIeCTBEHHOE PACXOXKICHHE
B Oaax ONIpeNeNeH0 B KPHUTEPHSIX OICHUBAHHS II0 COOTBETCTBYIOUIEMY
yueOHOMY IIPEIMETY.

DKCIIepTy, OCYIIECTBISIIOIIEMY TPETBIO TPOBEPKY, MPENOCTABIAETCS
nHopmarmss o0 Oamiax, BBICTABICHHBIX OKCIIEPTaMH, paHee IPOBEPSBIINMHU
9K3aMEHALMOHHYIO paboTy».

Cy1ecTBeHHBIM CUHTAETCS pacxoxneHue MEXIY Oannamu,
BBICTABIICHHBIMH IIEPBBIM M BTOPBIM 3KCHEpTaMH, B 2 WiIH Ooiee Oamra 3a
BBINIOJIHEHHE J1I0OOro W3 3amaHuii 28-32. B asToM ciydae TpeTHii skcmept
MIPOBEPSIET TOJIBKO T€ OTBETHI HA 3aJaHusl, KOTOPBIE BHI3BAIN CTOJIb CYLIECTBEHHOE
pacxoxIeHHe.
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