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Enunslii rocynapcrBennslii 3x3amen no ®U3UKE

ITosicHeHHs K 1EMOHCTPALIHOHHOMY BAPHAHTY KOHTPOJIbHBIX
H3MepHuTeIbHbIX MaTepuanos 2021 roxa no PU3UKE

IIpu o3HaKOMJIEHMH C JE€MOHCTPALMOHHBIM BapHAHTOM KOHTPOJIBHBIX
U3MepUTeNnbHbIX MarepuaioB 2021 r. cieayeT uMeTh B BHAY, YTO 3aJlaHMA,
BKIIIOYEHHBIC B JEMOHCTPAl[OHHBIM BAapHaHT, HE OTPAKAKOT BCEX BOIPOCOB
COJIepKaHusl, KOTOpbIe OYIyT MPOBEPATHCS ¢ oMoIsio BapuanTtoB KM B 2021 r.
IMonHBIil TEpedeHb BOMPOCOB, KOTOPBIE MOTYT KOHTPOJIMPOBATHCS HA EIUHOM
rocylapcTBeHHOM 5k3aMeHe 2021 r., mpuBenéH B KogudUKaTope 3IEMEHTOB
cogepkaHust W TpeOOBaHMH K  ypOBHIO  IIOATOTOBKM  BBIIYCKHHKOB
00pa30BaTENbHBIX OPraHU3alUi I TPOBEACHUS EIWHOTO TOCYHapCTBEHHOTO
sk3amena 2021 r. mo ¢usnke.

B 1eMOHCTPAaIIMOHHOM BapHAaHTe IPEACTABIEHbI KOHKPETHbIE NPUMeEPHI
3aJaHuii, He HCYepPNbIBAIOLIME BCEro MHOroo0pa3usi  BO3MOKHBIX
(opmyaHpoBOK 3a7aHUIl Ha KaKI0ii MO3ULMH BApPHMAHTA IK3aMeHAIMOHHOI
padoThI.

HaznaueHne IEMOHCTpPAIIMOHHOTO BapHaHTa 3aKIIOYaeTcs B TOM, YTOOBI
JaTh BO3MOXKHOCTH Jr0OOMy ydacTHHKy EI'D u mmpokoil oO0miecTBeHHOCTH
COCTaBUTh TPEJCTaBICHUE O CTpyKType Oyaymmx KWM, konuudectBe U dopme
3aJaHuii, 00 YypOBHE WX CIOXHOCTU. [IpuBENEHHBIE KPHUTEPUU OIECHKH
BBITNIOJIHEHUS 33/IaHUil ¢ pa3BEPHYTHIM OTBETOM, BKJIIOUYEHHBIE B STOT BapHaHT,
JIAIOT TpeACTaBlIeHHe O TpeOOBAaHUSAX K MOJHOTE W NPABHIBHOCTH 3aIllUCH
Pa3BEPHYTOrO OTBETA.

OTH CBENICHUS MTO3BOJIAT BBITYCKHUKAM BBIPA0OTATh CTPATETHIO MOJTOTOBKU
u cgauu EI'D.
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JleMOHCTPAIMOHHBIN BAPUAHT
KOHTPOJILHBIX U3MEPHUTEIBLHBIX MATEPHAJIOB
€/IMHOT0 TOCY/IapCTBEHHOT0 FK3amMeHa 2021 roaa
no ®U3UKE

HUHceTpyKuus no BbINOJTHEHHIO padoThI
Jnst BBITOTMHEHMS PK3aMEHAIIMOHHON paboTHl MO (HU3MKe OTBOAUTCSA 3 daca
55 muHyT (235 MuHYT). PaboTa cocToWT M3 OBYX HacTel, BKIIOYAIOIINX B ceOs

32 3ananus.

B zamanuax 1-4, 8-10, 14, 15, 20, 25 u 26 0TBETOM SBISAETCS LIEI0OC YHUCIIO
WM KOHEYHas JecsATWYHas ApoOb. OTBET 3amWInNTe B IOJE OTBETAa B TEKCTE
paboThI, a 3aTeM MEPEHECHUTE 10 IPUBEAEHHOMY HUXKE 00pasity B OyaHk otBera No 1.

Envanns uamepenns GU3NUECKUX BETMYUH MUCATh HE HYKHO.

Otser: -2,5 m/c’. -2 5

OtBerom k 3amanusm 5-7, 11, 12, 16-18, 21, 23 wu 24 smusercs
MoCJIeI0BaTebHOCTh IU(p. OTBET 3amUIIKMTEe B IMOJIe OTBETa B TEKCTE PabOTEHI,
a3aTeM MEepeHECUTe MO NMPHUBEIEHHOMY HIDKE 00pasily 0e3 mpoOesoB, 3arsThIX
Y IpYTUX JOTOJTHUTEIHHBIX CHMBOJIOB B OJ1aHK 0TBETOB No 1.
Al b
OtBer: 401 L| |

OtBeroM K 3amanmio 13 sBisiercst cinoBo (cioBa). OTBET 3alMIIMTE B TOJE
OTBETa B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE M0 MPUBEIEHHOMY HIDKE 00pasily
B Oyiank otBeToB No 1.

Orser: __ BMpaso BAPABO

OTtBeToM K 3amanusaM 19 u 22 spnstores nBa unciaa. OTBET 3alUAIIMTE B I10JIE
OTBETa B TEKCTE pabOThI, a 3aTEM MEPEHECUTE 10 NPUBEACHHBIM HUXE 00pasiam,
HE pa3jess yrciaa npodenoM, B 01aHk oTBeToB Ne 1.

3apsia sapa MaccoBoe
PAL AP YUCIIO
Z
sapa A

38 94 3894

OTBeT:!lAiOZ[H. TIIL}OIZ

OtgeT K 3ananusM 27-32 BKJIOYaeT B ceOs MOJpoOHOE 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 3anonHsIoTCs ApKUMH 4EPHBIMU YepHUIaMU. Jomyckaercs
HCIIOJIb30BaHKE I'eJIEBON MM KalIMIUIIPHON PyYKH.

© 2021 denepanpHas ciyxba o Hag30py B chepe 00pa3oBaHusI U HAYKH




JlemoHcTpannonHsIil Bapuant EI'D 2021 r. OU3HUKA, 11 knace 4/36

IMpy BBHIMOTHEHWHM 3aJaHW MOXXHO TOJB30BAThCS YCPHOBUKOM. 3amHCH
B YePHOBHKE, 2 TAK:Ke B TeKCTe KOHTPOJIbHBIX U3MEPHTEIbHBIX MATEPHATIOB
He YYNTHIBAIOTCSA NPH OLEHNBAHUH PadoTHI.

bamnpl, monydeHHble Bamu 3a BBITOJHEHHBIE 3aJaHUS, CYMMHPYIOTCSL.
[TocrapaiiTech BBINOJHUTH KaK MOXXHO OOJbllle 3alaHUii M HaOpaTh HauOoJbIIee
KOJINYECTBO OaJIOB.

IMocne 3aBepmieHuss pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3aJaHHC
B Osiankax oTBeToB Ne 1 1 Ne 2 Obu1 3anucaH 1o NpaBUILHBIM HOMEPOM.

Kenaem ycnexa!

Hwxke mpuBeneHb! cripaBOYHbIE JaHHBIE, KOTOPBIE MOTYT MOHAJOOUTHCS Bam
TIPH BBITIOJTHEHUHU PaOOTHI.

)IeCHTI/I‘lHLle NMpUCTAaBKHU

Haunmeno- | O6o3Hauenne | MHOXHTENH Haunmeno- | Obo3navyenue | MHOXUTETH

BaHHe BaHHUE
rura r 10° CaHTH c 10
Mera M 10° MUJUIA M 107
KWJIO K 10° MHKPO MK 10°
TeKTO r 10° HaHO H 10°
nenu I 107! MHUKO n 10712

Koncmanmut

YUCTIO T n=23,14

YCKOpeHHUE CBOOOIHOTO TaJeHUs Ha 3emiie g=10m/c’

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

YHHBEpCallbHast Ta30Bast MOCTOSHHAS R =28,31 Ix/(momnp-K)

noctrosinHas bosbpimMana k=1,38-10"7 /K

MOCTOSIHHAS ABOTaIpO Ny=6" 10% mons ™!

CKOPOCTb CBETA B BaKyyMe c=3-10°m/c

K02 HUIHMEHT NPOIOPLNOHATIBHOCTH B 3aKkoHe Kyrona k= 4; =9:10" H-m*/Kor®

0

MOJTyJIb 3apsijia JIEKTPOHA .

(3neyMeHTagHblﬁ 3ne1<fpnqecxm71 3apsin) e=1610" Kz

noctostHHast [lnanka h=6,6:10"" Ilx-c

Coomnouienusn mMexcoy paznuuHoIMu eOUHUUAMU

TemIeparypa 0K=-273°C

ATOMHAs €IMHHUIIA MACCHI 1aem =1,66-107 xr

1 aToMHas eqMHUIIA MacChl DKBHBajeHTHA 931,5 MbaB

1 57eKTPOHBOIBT 1sB=1,610" Jx

1 acTpoHOMUUECKas €AUHULA 1 a.e. = 150 000 000 xm

1 cBeTOBOI rox 1 cB. rog = 9,46- 10° m

1 mapcex 1 mk = 3,26 cB. roza

© 2021 denepanpHas ciyxba Mo Hag30py B chepe 00pa3oBaHus U HAYKH




JlemoHcTpannonHsIil Bapuant EI'D 2021 r. OUBHKA, 11 kmace  5/36
Macca wacmuy

JJIEKTPOHA 9,1-107 'kr = 5,5-10 *a.e.m.

IIPOTOHA 1,673-107 kr = 1,007 a.e.M.

HEHTpoHA 1,675~10’27 kr = 1,008 a.e.m.

Acmponomuueckue genuyunsl

cpenHHi paguyc 3emMun Rg =6370 XM

panuyc Conxua Ry =6,96-10° M
TemIeparypa nosepxaoctu Connna T=6000 K
IInomuocms MIOJICOJIHEYHOT'O Maciia 900 Kr/m°

BOJIBI 1000 kr/m’ ATTFOMUHHS 2700 kr/m’
apeBecuHsl (cocHa) 400 Kkr/m’ Kenesa 7800 xr/m’
KepOCHHa 800 kr/m’ pTyTH 13 600 kr/m’
Yoenvnan mennoémxocmo

BOJIBI 4,2:10° Jix/(xr-K) amomuHua 900 Ix/(kr-K)
baa 2,1-10* Jix/(xr-K) Menu 380 Ix/(xr-K)
xKenesa 460 JIx/(xr-K) qyryHa 500 dx/(xr-K)
CBHHIA 130 JTx/(xr-K)

Yoenvnaa mennoma

mapooOpa3oBaHus BOAI 2,3-10° Jx/xr

ITaBJIEHUS CBUHIIA 2,5-10* Ix/kr

UTaBJICHUS b 3,3-10° JIx/kr

Hopmansusie ycnosus:  nasnenne — 10° [a, temneparypa — 0 °C

Monsapnas macca

azora 28-107 xr/monb renus 4-107 Kr/mois
aprosa 40-107 xr/momb KHUCII0poJa 32:10° xr/momb
BOZOPOAA 2107 kr/™monb JIMTHS 6-107° xr/mMoub
BO3IyXa 29107 Kr/mMoms HEOHa 20-107  kr/mMoib
BO/IBI 18107 xr/mounb YIJIEKUCIIOTO Tra3a 44-107 xr/monb
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Yacrtp 1

Omeemamu K 3a0anuam 1-24 saenawmcea cioeéo (cnosa), uucio uiu
nociedosamenvnocms yugp unu wucen. Omeem 3anuuiume 6 noe omeema 6
mekcme pabomol, a 3amem nepenecume ¢ bJIAHK OTBETOB M 1 cnpasa om
HOMEpPA COOMEEemMCmEyIou|ezo 3a0anus, Ha4uUHas ¢ nepeoil knemouxu. Kasicowi
CUMGOJI NUWIUME 6 OMOCTbHOU KNemOoUKe 8 COOMBEENCMEUN C NPUBCOEHHBIMU
6 onanke oopasyamu. Eounuuyvl uzmepenus ¢usuueckux eenuuun nucamo
He HYICHO.

MarepranpHasi TOYKa JBIDKETCS — TPAMOJHHEHHO X, M
C TIOCTOSIHHBIM yCKOpeHueM Bhonb ocd Ox. I'paduk A

. K J
3aBHCHMOCTH €€ KOOPIMHATHI OT BPEeMeHH x =x(f) '

n300pakéH Ha pucyHke. OnpenenuTe MPOSKIHIO dy .
YCKOPEHHS 3TOTO TeJa. N

2 -1 0 1 2 tc

OrtBerT: m/c?,

Ha pucyHke mnokasaHel cuiabl (B 3aJaHHOM MacliTade), 1 H
JIEWCTBYIONIME Ha MaTepUaNIbHY0 TOUKy. Onpenenure Momyb
PaBHOAEHCTBYIOIIEH ITUX CHUIL

=

B
T

OTBeT: H.

Teno nBuKeTCSs B HHEPUUAIBbHOM cucTeMe OTcuéra IO HpsIMOM B OJHOM
HaIpaBJI€HUH MO ACHCTBUEM MOCTOSIHHOM cuitbl BennuuHou 5 H. 3a 4 ¢ ummynbe
TeJla yBENWYWICS U CTaX paBeH 35 Kr - m/c. Uemy OBUI paBeH NMEepBOHAYAIBHBII
HMMIYJIbC TeNa?

OrtBeT: KT * M/C.

KaMeHHBIH OJIOK JIEKHUT Ha TOPU3OHTAIBHOW KJIaJKe CTEHBI, OKa3bIBask Ha KIAJKY

. 3
nasienne 2500 Ila. Tlnomans rpaHu, Ha KOTOpOH JiekHUT OJOK, paBHa 740 cMm’.
KakoBa macca 610ka?

OrtBerT: KT.

© 2021 denepanpHast ciyxba o Hag30py B chepe 00pa3oBaHus U HAYKH
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ABTOMOOMITL MacCOM 2 T MPOE3KAET BEPXHIOI TOUYKY BBITYKJIOTO MOCTA, JIBUTasICh
C TIOCTOSIHHOH 110 MOJTYJIFO CKOpOCTBIO 36 kM/4. Paanyc kpuBu3HbI MocTa paBeH 40 M.
U3 mpuBen€HHOTO HIKE CIHCKa BBIOEPUTE JBa IPABHIBHBIX YTBEPIKICHUS,
XapaKTEePHU3YIOIINX ABHKCHUE aBTOMOOUIIS 110 MOCTY.

1) PaBHogeiicTByromas cuii, JeHCTBYIOIIMX Ha aBTOMOOWIL B BepxHeil Touke
MOCTa, COHAINpPaBJIEHa C €r0 CKOPOCTHIO.

2) Cuna, ¢ KOTOpOH MOCT JEHCTBYET Ha aBTOMOOHMIbL B BEPXHEH TOYKE MOCTa,
menbiie 20 000 H u HanpaBiieHa BEpTUKAIBHO BHH3.

3) B BepxHell Touke MocTa aBTOMOOHWIb AEHCTBYeT Ha MOCT C CHJIOH, paBHOH
15 000 H.

4) IleHTpoCTpeMHUTENIbHOE YCKOPEHHE AaBTOMOOMIA B BEPXHEH To4yke MocTa
paBHO 2,5 M/c’.

5) VYckopeHme ~ aBTOMOOMIS B BEpXHEH TOYKE MOCTa  HAIPABJICHO
MPOTUBOIIOJIOKHO €T0 CKOPOCTH.

OrtBerT:

HckyccTBeHHBIN CIyTHUK 3€MIJIM MEpemEN ¢ OJJHOW KPYyroBod OpOMTHI HA JPYTYIO
TaK, 9YTO Ha HOBOH OpOHTE €ro HEHTPOCTPEMUTEIBHOE YCKOPEHHE YBEIHIHIOCH.
Kak n3MeHMIMCh IIpU 3TOM CHJIa NPUTSHKEHUS CIyTHUKA K 3eMJIe U CKOPOCTh €ro
JIBUKECHHS 110 opouTe?

Jlis ka0 BEJIMYHMHBI ONIPEEIIUTE COOTBETCTBYIOIIUM XapaKTep U3MEHEHUS:

1) yBemuumiach
2) yMeHBIIWIAch
3) He u3MeHWIach

3anummTe B TAaONMIYy BHIOpaHHBIC LU(PHI IS KaXIOH (DH3MYECKON BEIMYHHBI.
Lupsl B OTBETE MOTYT IIOBTOPSITHCSL.

Cuna npuTsDKeHUS CKOpOCTh IBUKEHHS
CIIyTHHUKA K 3emiie CIIyTHHUKA 10 OpOHTE

© 2021 denepansHas ciyx0a o Hag30py B chepe 00pa3oBaHus U HAYKH
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Teno maccoil 200 r nBwxkercs BIOAbL ocd Ox, HIpU 3TOM €ro KOOpAMHATa
M3MEHSICTCS BO BPEMEHH B COOTBETCTBHH ¢ (opmynoii x(f) =10 + 5¢ — 3£
(Bce BemmuuHBbI BbipaxeHsl B CH).

VYCTaHOBHTE COOTBETCTBHE MEXAY (H3MYCCKHMMH BeIHMYHMHAMH U (OpMyJIaMu,
BBIPAXKAIOIIUMU UX U3MEHEHHsI BO BPEMEHH.

K xaxmo#f MO3MIMHU IIEpBOTO CTOJIOIA MOAOEPHUTE COOTBETCTBYIOUIYIO IMTO3HITHIO
W3 BTOPOTO CTOJNONA W 3alNHMIIMTe B TAaONMIy BHIOpaHHBIE LH(PBI TOX
COOTBETCTBYIOLIUMH OyKBaMu.

OU3NYECKHME BEJIMUYMHBI DOOPMVIJIbI
A) mpoekuus v, (¢) CKOPOCTH Tela 1) 5-6¢
B) mpoekums F,(¢) paBHoneiicTByromeii cu, 2) —;’2
3) -

MPUJIOKCHHBIX K TCITY
4) 10 +5¢

A|b

OTBeT:

[Ipu ymenbiieHun abcomroTHOH Temreparypbl Ha 600 K cpenHsis knuHeTHYecKast
SHEPIHsl TEIUIOBOTO IBIKCHHS MOJEKYJ aproHa ymeHsimmiace B 4 pasza. Kakosa
KOHEYHas TeMIlepaTypa aprosa’?

OTBeT: K.

Ha pT-gmarpamme moka3aH Tmporecc U3MEHEHUs p
cocTosiHUS 1 MOJIb OJIHOATOMHOT'O MAeaJbHOro rasza. ['a3

B 3TOM IPOLECCE MOIYYHJI KOJIMYECTBO TEILUIOTHI, paBHOE

3 k/Ix. Onpenenure padoTy, COBEPLUIEHHYIO T'a30M.

Orser: KJDK. 0 T

B cocyne, 00bEM KOTOPOro MOKHO M3MEHSTh MPHU TMOMOIIHM TOPIIHS, HAXOAUTCS
BO3yX C OTHOCUTENbHOW BIaXHOCTHIO 50%. IlopiieHp MeasieHHO BIBUTAIOT
B COCy/ NpH HEM3MEHHON Temreparype. Bo CKOJIBKO pa3 YMEHBIIUTCS O0BEM
cocyia K MOMEHTY, KOT/1a BOJITHOM Map CTAHET HACHIIIICHHBIM?

OtgBeT: B pas(a).

© 2021 denepanpHast ciyxba o Hag30py B chepe 00pa3oBaHus U HAYKH
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B umnuHgpuyeckoM cocyne, 3aKpbhITOM IOJBHXKHBIM
MOPIIHEM, HAXOJUTCS BOISHOM Hap M Karisl BOJBL
C mapoM B cocyle NIpu IOCTOSHHON TemIeparype
IIpoBeNyu mpouecc a—b—c, pV-nuarpaMmma KOTOpOro
MpejcTaBleHa Ha pucyHke. V3 mpuBen€HHOrO HUXKE
CIHCKa BBIOEPHUTE /JBa TPABWIBHBIX YTBEPIKICHUS
OTHOCUTEIIBLHO NIPOBEAEHHOI0 MpoLiecca.

1) Ha yuactke b—c Macca napa yMeHbIIAETCs.

2) Ha yuactke a—b K BelmecTBy B COCyJe HOJIBOJMTCS MOJIOKHTENLHOE
KOJIMYECTBO TEMIOTHI.

3) B TouKe ¢ BOASHON Map ABNAETCA HACHILICHHBIM.

4) Ha y4acTke a—b BHYTPEHH:s S3HEPTH KAl yMEHBIIACTCA.

5) Ha yyactke b—c BHYTPEHHss SHEPrys [1apa yMEeHbIIAETCS.

OrtBeT:

Temnepatypa HarpeBaTelnsl UI€aIbHOTO TEIIOBOTO ABUraTelns, paboTaroLIero Io
uukny Kapao, paBaa 7, a K09(Q(QUIHEHT MOJE3HOTO0 ACHCTBUS TOTO IBHTATENS
paBeH T1). 3a UK pabodee TeJo JBUraTels MOMydaeT OT HarpeBarells KOJU4eCTBO

TEIUIOTHI ).

YCTaHOBUTE COOTBETCTBHEC MEXAY (PU3NYCCKUMH BEJIUYHMHAMH U (OpMYJIaMH, IO
KOTOPBIM UX MOXKHO PAacCUUTATh.

K kaxmoil Mo3unuu MepBOro CToidna MoAOepUTe COOTBETCTBYIOIIYIO TO3UIIHIO
W3 BTOpOTO CTOJIOIIA W 3alMuIIdTe B TaONWIly BbIOpaHHBIE LHQPHI MO
COOTBETCTBYIOIIUMH OYKBaMH.

®U3NUECKUE BEJIMYUHDI ®OPMYJIbI
A) KOJIMYECTBO TEILIOTHI, OTIaBa€MOE pabounm T1
TEJIOM ABUTATCIIA 3a HUKIT 1- n
b) Temmeparypa X0oIoAUIbHIKA 2) T,(1-n)
3) 9(1-n)
4) 9nm
AlB

OTBeT:

© 2021 denepansHas ciyx0a o Hag30py B chepe 00pa3oBaHus U HAYKH
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Kyna nanpapiena OTHOCUTENBHO DUCYHKa (empaso, eéneso, —9 o4
66epx, 6HU3, K Habnwoamenw, om HadAOamens)
KYJIOHOBCKasi cuiia F, JAeWCTByIOIlas Ha OTpHUIATEIbHBIN

—-q

TOYEUHBIH 3apsii —¢, NOMEIIEHHBIM B LEHTp KBajJparTa,
B yIjaX KOTOpPOIrO HaxonmdTca 3apanel: t¢q, +¢q, —¢q, —q ]
(cM. pucyHOK)? Omeem 3anuwiume ci080M (CL08AMU).

OrtBerT:

BoceMb OAWHAKOBBIX PE3HCTOPOB C CONPOTHBICHHEM r=1 OM COCIUHCHBI
B DJICKTPUUECKYIO LIEMb, Yepe3 KOTOpYyro Teuét Tok I =4 A (cM. pucyHok). Kakoe
HaNpsDKEHHE TIOKa3bIBACT HICATbHBIA BOILTMETP?

I
A

OTBeT: B.

Onpepenute YHEPTUI0 MArHUTHOTO MOJIST KaTYIIKH HHAYKTUBHOCTEIO 0,2 MI'H mpu
cuIle ToKa B Hell 2 A.

Orser: Mk,

© 2021 denepanpHast ciyxba o Hag30py B chepe 00pa3oBaHus U HAYKH




JlemoHcTpannonHsIil Bapuant EI'D 2021 r. OU3MKA, 11 kmace  11/36

Karymka Ne 1 BkiatoueHa B 3JIEKTPUYECKYIO IE€Nb, COCTOSIIYIO M3 HCTOYHUKA
MOCTOSIHHOTO HAmpsbKeHHst M peocTata. Karymka Ne 2 momemieHa BHYTpb
katymka Ne 1, m e€ oOMoTKa 3aMKHyTa. Bun ¢ Topma kaTymek mpencTaBieH Ha
PHUCYHKE.

V3 npuBeqEHHOTO HM)KE CIUCKAa BhIOEpHTE [Ba IPABHIBHBIX YTBEPXKICHUS,
XapaKTEepPU3YIOIIUX MPOLECCHl B LENU U KAaTylIKaX IpU MEPEMEIICHUU MOI3YHKa
peocTara 6/1e60.

1) Cuna Toka B KaTymke Ne 1 yBeIH4MBaeTCs.

2) Monynp BeKTOpa MHIYKIMHM MarHMTHOTO IIOJIS, CO3JaHHOro KaTymkod Ne 1,
YBEJIINYNBACTCA.

3) Moxyne MarHUTHOTO IIOTOKA, IIPOHU3EIBAIOMIETO KaTymKy Ne 2, yMEHBIIAETCS.

4) BexTop MarHMTHOW MHIYKIWH MarHUTHOTO IOJISA, CO3JaHHOTO KaTyIIKoW Ne 2
B e€ LIEHTpe, HAaMpaBJIeH OT HaOIoaaTeNs.

5) B xarymke No 2 MHIyKIMOHHBIM TOK HAaIIPaBJIEH 110 4aCOBOM CTpEJIKE.

OrtBeT:

HeGonpimoit mpeaMer pacroyio)kKeH Ha TJIABHOW ONTHYECKOW OCH TOHKOM
cobuparomei JTHH3EI MEeXTY (hOKYCHBIM M JBOHHBIM (DOKYCHBIM PACCTOSHHUSAMH OT
He€. [IpeaMeT HauMHAIOT yAAIATh OT JIMH3bL. Kak MeHSI0TCA [IpU 3TOM pacCTOsHUE
OT JIMH3BI 0 U300pa’KeHUsI U ONITUUECKAsl CHJIa JTIUH3BI?

JUis Ka>KJ0i BEIMYUHBI OIIPEEINTE COOTBETCTBYIOIUM XapaKTep €€ N3MEHEHNU !

1) yBenuuuBaercs
2) yMeHbIIAeTCs
3) He U3MeHseTCs

3anumuTe B TaONUIy BEIOpaHHBIC MU(PHI JUIT KOKTOH (HU3HYECKONH BEIHMUHMHBI.
Ludpsl B 0OTBETE MOTYT OBTOPSITHCSL.

PaccrosiHue OT JIMH3BI 10 Onruueckas cuia
n300paKeHus JIMH3BI
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KoHzieHcaTop MeanbHOro KOJIe0aTeIbHOrO KOHTYpa AJIHUTENbHOE -
BpeMsi TMOAKIIOYEH K HCTOYHHMKY IIOCTOSIHHOI'O HalpsDKEHHS
(cMm. pucyHok). B moment f=0 mepexmodarens K mepeBomsar u3
nonoxkeHus: 1 B monoxkenue 2. I'papukun A u b ortoOpaxkaror 2
M3MEHEHUS] (PU3MUYECKUX BEJIHYHMH, XapaKTEPU3YIOLINX BO3HHKILIHNE
MOCNIe  3TOTO  3NEKTPOMArHWTHBIE KoJIeOaHHS B KOHTYype
(T — nepuon xonebaHuii).

VYcraHOBHTE COOTBETCTBHE MEXAy rpadukamMu u (U3HIECKIMU BEIHIMHAMU,
3aBICHMOCTH KOTOPBIX OT BPEMEHH 3TH rpa)iKi MOTYT OTOOpaKats.

K kaxJ0#l NO3MLHMK NEpBOTO CTOIOLA MOAOEPUTE COOTBETCTBYIOLIYIO IO3HIHIO
W3 BTOPOTO CTONOIA ¥ 3aMUIIUTe B TaOnWIly BHIOpaHHbIE LH(PHl TOX
COOTBETCTBYIOIUMH OyKBaMu.

T'PAOUKU OU3NYECKUE BEJIMYNHBI

A) 1) SHEpruss MarHUTHOIO IIOJIA
KaTyILIKH

2) cwuja TOKa B KaTyIIKe
0 Tt 3) 3apsa npaBodl  OOKIAIKH
KOHJIEHCATOpa
B) 4) osHeprus IJIEKTPUYECKOTO
TI0JIs1 KOHJIEHCATOpa

L

OTBeT:

B pesynbTare sAepHOW peakLMH CUHTE3a 12H+ 12H - 2X+ } p oOpasyercs sapo

A
XHUMMUYECKOro anemeHta , X. KaxoBbl 3apsn oOpasosaBimerocs sgpa Z

(B emMHMIIAX 3JIEMEHTAPHOTO 3apsiJia) U €ro MaccoBOE YHCIO A?

3apsin sapa Z MaccoBoe uucio sapa A

B 6nank omeemoe Ne 1 nepenecume mopko uucia, e pazoenas ux npodenom
unu opyzum 3HaKoMm.
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B Bakyyme 1yMHa BOJHBI CBETa OT IEPBOrO MCTOYHHMKA B 2 paza MEHbBINE, YeM
JUTMHA BOJIHBI CBETa OT BTOPOTO McTOYHUKA. OmnpenenuTe OTHOIIEHHE HMITYJIbCOB

p
q)OTOHOB —], HCITYCKAa€MbIX 9TUMHU UCTOYHHUKAMMH.

2

OTBeT:

Ha pucynke m3oOpakeHa yNpomEHHAS IUAarpaMMa HIKHUX () f--=------=-=-=--
9HEPreTHYECKNX  YpOBHEH  aroma. HymepoBanubivu £,
CTpeNKaMM OTMEYEHBl HEKOTOpHIE BO3MOXKHBIE IIEPEXOAbl [,
aToMa MeXIy STUMH YpOBHsAMH. Kakwe M3 3THX IepexomoB E,
CBsI3aHBI C IIOIVIONICHHEM KBaHTA CBETA HAaMOOJIBINCH JUTHHBI
BOJIHBI M U3JTy4EHHEM KBaHTa CBETA C HAMMEHbILEH SHeprue? [,
VYCcTaHOBHTE COOTBETCTBHE MEXIY IPOIECCAMH MOTIOIICHUSL
W UCIYCKaHUS CBETa W CTPEIKaMH, O0O3HAYAIONIMHU
9HEPreTHYCCKUE IEPEXO/Ibl aTOMA.

K xkaxpgoli mosmmum mepBoro  croibma  moabepure
COOTBETCTBYIOIIYI0 MO3UIMIO W3 BTOPOrO CTOJNONA W 3alHIIATe B TaOIHIly
BbIOpaHHbIC IU(PBI MTOJT COOTBETCTBYIOIIUMHU OYKBaMHU.

1 234

IMTPOLIECCBHI OHEPTETUYECKHUE
ITEPEXO/IbI
A) ToTNIOIEHNe KBaHTa cBeTa HamOombmied 1) 1
JUTMHEI BOJIHEI 2) 2
b) u3nydenue KBaHTa CBETa C HaMMEHbIIEH 3) 3
JHeprueu
4) 4
A|lb
Otser:
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UeMy paBHO HaNpsDKCHHE Ha JIAMIOYKE (CM. PHCYHOK), €CIM HOTPEIIHOCTh
HPsIMOTO U3MEPEHHUs HaNpsDKEHUs Ha Tpeziene usMepenuns 3 B pasna +0,15 B, a Ha
npezene uzmepenus 6 B pasua +0,25 B?

2
“‘\\\\\\Hllllml
Y \\\\\\\\‘“
’\\

v

/451D

Ortser: ( + ) B.

B 6nank omeemoe Ne 1 nepenecume mojpKo uucia, e pazoensns ux npodenom
unu Opy2um 3HaKoM.
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Heo0Xx0auMo 3KCHEpUMEHTAIBHO MPOBEPUTh, 3aBHUCHT JH CHIIa ApXUMena,
JIeHCTBYIOMAs Ha TENO, TIONHOCTBIO TOTPYXEHHOE B KHIKOCTh, OT €ro 00hEMa.
Kakve paBe YCTaHOBKM ClE€yeT HCIONB30BaTh JUIS TPOBEJCHUS TaKOTO
HCCIIEI0BaHNA?

1) 4)

}MAVAVAVA_

MeTIb - CTallb |

BOJa KEPOCHUH

‘ }lAvAvAvAvAvf\_

2) 5)

[\AAAA
}lAvAvAvAvAvf\_

rVVVVV

cTanb — Menb |
KEepOCHH KepOCHH

3)

WVAVAVAVA_

CTalb-|
BOJIA

3alnIInTe B OTBETE HOMEpa BI)I6paHHI>IX YCTaHOBOK.

OTBeT:
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Ha pucynke npeacrasinena quarpamma Ieprunpysra — Peccena.

TEMIIEPATYPA TIOBEPXHOCTH, K

30000 15000 9000 7000 6000 5000 4000 3000 2500
T T 11T T T

10° S

10055~ ~ -
~ Congan ™~ ~
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o= MeTpoy
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1024
107

CBETHUMOCTH
(B enquHmunax ceerumoctu CosHia)

"7~ BENBIE
KAPJIUKY __

W
ABCOJIFOTHAS 3BE3HA S BEJIMUMHA

w

1074
107
10°

TT T r T rr T rrrrrrrrrrr
o

553
=1

CIIEKTPAJIBHBIE KJIACCBI

BriOepute Bce BepHBIC yTBEPKICHUS O 3BE3/1aX.

1)

2)

3)

4)

5)

[InoTHOCTE GENBIX KapIUKOB CYIIECTBEHHO OOJIbILE CpeAHEll IIIOTHOCTH 3BE3]
ITIABHOH ITOCIIEA0BATENBHOCTH.

«KW3HEHHBIH IMKJI» 3BE3Abl  CHEKTpaldbHOro kiacca O  TJIaBHOM
IIOCJICIOBATEIBHOCTH  OOJiee  JUIMTENBHBIA, YeM 3BE3bl CHEKTPaIbHOTO
KJj1acca M IriilaBHOH 1OCIIE10BAaTENbHOCTH.

TeMmnepaTypa MOBEPXHOCTH 3BE3] CHEKTpalbHOro Kinacca G Bblle
TeMIIEpaTypbl MOBEPXHOCTHU 3BE3]] CHEKTpanbHOro kiacca O.

3Be3na  berenbreiize  oTHocuTcs K roiyObIM  3BE3laM  IVIAaBHOM
TIOCJIEI0BATENIBHOCTH, MOCKOJbKY €€ paauyc nmoutd B 1000 pa3 mpesbliaer
panuyc ConHua.

3Be3na AusbTamp, uMerommas pamuyc 1,9R ., oTHOCUTCS K 3BE3JaM TIIaBHON

o’
TIOCICA0BATCIIBHOCTH.

OrtBeT:

He 3ab6yovme nepenecmu ece omeemvl 6 0O1aHK omeemog Ne 1
6 coomeemcmeuu ¢ UHCMPYKYueil no 8bln0JIHEeHUI0 padomaol.

IIposepbme, umoovl Kaxcowvlii omeem ObL1 3ANUCAH 8 CHIPOKE C HOMEPOM
COOmeemcmeyuLe2o 3a0aHU L.
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Yacrp 2

Omeemom K 3a0anusam 25 u 26 aenaemcsa uucio. Imo wucno 3anumume 6 noie
omeema ¢ mekcme pavomol, a 3amem nepenecume ¢ bJIAHK OTBETOB Ne 1
cnpasa Om HOMeEpA COOMGEMCMEYIOu|e20 3A0aHUA, HAYUHASA C Nepeoll
knemouku. Kaoicovtt  cumeon  nuwiume 6  OMOECNbHOU  Klenmouke
6 coomeemcmeuu ¢ npueedéHHbIMU 6 O1anke oopasyamu. Eounuyot uzmepenusn
Qusuueckux seruuun nucame He HyICHO.

Ha pucynke n300paxéH BeKTOp HAIPSLKEHHOCTH
E onektpuueckoro mons B Touke C, KoTopoe C
CO3J1aHO IBYMsI TOYEYHBIMU 3apsllaMH: ga U ¢g. -
KakoB 3apsan ¢p, ecnu 3apsn ga paseH +2 HKn? —
OTBET YKaXKHUTE CO 3HAKOM.

&

qA 9B

OTBeT: vKI1.

[Ipeamer pacroiokeH Ha TNIABHON ONTHYECKOW OCH TOHKOW COOMpAromieil JTHH3EL.
Onruueckas cuna JuHH3EL D = 5 antp. V3o0pakeHue nmpenMera NeHCTBUTENBHOE,
yBeIuueHHe (OTHOLIEHHE BBICOTHI M300pakeHHs HpeAMeTa K BBICOTE€ CaMoro
npenmera) k = 2. Haifaqure paccTosHEE MEXTy HPEIMETOM U €ro M300paxeHHeM.
OTBeT BEIPA3UTE B CAHTHMETPAX.

OTBeT: CM.

He 3ab6yobme nepenecmu 6ce omeemvl 6 0O1aHKk omeemog Ne 1
6 coomeemcmeuu ¢ UHCMPYKYUeil no 6bINOJIHEHUI0 PAdombl.

IIposepvme, umoobwl Kas)3cowvlii omeem ObL1 3aNUCAH 6 CHIPOKE C HOMEPOM
COOmMeEemcmeyouLe2o 3a0aHU L.
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Mna 3anucu omeemos na 3adanun 27-32 ucnonvzyiume bJIAHK OTBETOB M 2.
3anuwume cnauana Homep 3adanusn (27, 28 u m. 0.), a 3amem peuienue
coomeemcmeyiouieil 3a0auu. Omeemul 3anucsléaiime 4émKo u pazdéopuueo.

Jlérkas HUTB, MpHUBA3aHHAs K TIpy3y Maccol m=0,4 Kr, TMepeKuHyTa uepes
U/IeabHBIN HEMOABIDKHEIN 050K, K mpaBoMy KOHITy HUTH IMPHIIOKEHA OCTOSTHHAS
cuna F. Jleas 4acTh HUTH BEPTHKAJIbHA, A IIPaBas HAKJIOHEHA MO yrioM o=30°
K TOPU30HTY (CM. PUCYHOK).

[octpoiite rpaduk 3aBUCKMOCTH MOZYJISL CHIIBI peakuuu crona N oT F Ha oTpe3ke
0<F<10 H. OrBer mnosicHHTe, YyKa3aB, Kakue (HU3NYECKHE SIBICHHUS
U 3aKOHOMEpHOCTH Bbl ucnomb3oBamm i oObscHeHus. CpenaiTe pPHUCYHOK
C YKa3aHUEM CHJI, IPUIIOKEHHBIX K IPY3y.

ol

0 2 4 6 8 10FH
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Ilonnoe npasunvnoe peuwrenue Kax)3coou uz 3aoay 28—32 00axcno cooeprcamo
3aKOHbL U (hopMYIIbl, NpUMEHEHUe KOMOPBIX HEOOX00UMO U 0OCHIAMOYHO 011
peuwienus 3adauu, a MaKdHce MAmMeMamuuecKkue npeodpaz06anus, pacuémol
C YUCNIEHHbIM OMEEMOM U NPU HEOOXO0OUMOCHU PUCYHOK, HOACHAIOWUI
Ppewenue.

B kanopumMerpe Haxo#ATcs B TEMIOBOM paBHOBecuH Boja u néxa. Ilocie
OITyCKaHHMS B KaJopuMeTp 0oiTa, HMerommero Macey 165 r u remnepatypy —40 °C,
20% BOABI TPEBPATIIOCH B JEA. YeNbHas TEINIOEMKOCTh MaTepHana Oonra
paBaa 500 JDx/(xr-K). Kakas wMacca BOABI TEpBOHAYATIBHO HAXOJMJIACH
B Kanopumetpe? TermoéMKoCThI0 KaIOpUMeTpa IpeHeOpeyb.

Heecomsblii cTepxeHb AB ¢ IBYMsI MaJIbIMH
rpy3ukamu mMaccamu m; =200 T u my =100,
PacnoIOKEHHBIMU B TOYKAX C
U B COOTBETCTBEHHO, IIAPHUPHO 3aKPEILUIEH
B Touke 4. I'py3 maccoit M = 100 r nozselieH
K HEBeCOMOMY OJOKYy 3a HEBECOMYIO
W HEpPaCTHKUMYIO HHThb, JPYrod KOHeEI
KOTOpOH COemMHEH C HIDKHAM KOHIIOM
CTEpXKHS, KaKk IIOKa3aHO Ha pHCyHKe. Bes
cHUCTeMa HAaxXONUTCSl B PABHOBECHH, €CIIH
CTep)KCHb OTKJIIOHEH OT BEPTUKAIM HA YTOIN I__M—I
00=30°, a HUTb  COCTaBISIET  yroi

¢ Beprukanbio, paBHbiil 3 =30°. Paccrosune AC = b =25 cm. Onpenenure 1uny [
crepxxHsi AB. Crenaiite pUCYHOK C yKa3aHHEM CWJI, JEUCTBYIOIIMX Ha rpy3 M u
CTEPXKEHb.

B BepTHKAJIbHOM HWJIMHAPE, 3aKPBITOM JIETKHUM MOPIIHEM, HAXOIUTCS OCH30I
(C¢Hg) mpu Temmeparype kumenus t=80°C. Ilpu coobuieHun OeH30Iy
KOJIMYECTBA TEIUIOTHI () YacCTh €ro MPEBPAIACTCs B Map, KOTOPBIN IpH H300apHOM
pacIIMpeHNH COBEpIIaeT padoTy A. YaenbHas TeIIoTa mapoodpa3oBaHus OeH30a
L=396-10 Jlx/kr, ero momspHas macca M = 78107 xr/mons. Kakas gacts

MOABEAEHHOTO K OCH30JIy KOJIMYECTBA TEIUIOTHI IEepPeXoauT B paboTy? OO0bEMOM
JKUJIKOTO OEH30I1a TpeHeOpeyb.
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s Me}lHOI/ESHpOBOJ'[OKI/I C YIETbHBIM CONPOTHBICHAEM A A BT
p=17-10 OM'M ¥ IUIOIAABI0  TONEPEYHOro N M

2 o
cedueHus S = 0,2 MM~ H3TOTOBJIECH MPSMOYTOIBHBIN /

koHTyp KLMN c pmmaroHansto KM (CM. pHCYHOK).
CropoHsl MIPSIMOYTOJIbHHUKA KL=1,=20 cm

u LM=1,=15cm. KoHTyp mnoaxmoumia 3a Ie

MArOHAIb K HCTOYHHKY ITOCTOSHHOTO HAIPSDKCHHS
¢ OIC £=1,4B u mnomecTwiu B OJIHOPOJIHOE

MarHutHoe mone cuHaykumen B = 0,1 Tn,

napasuienbHoit cropoHaM KN u LM. C xakoi pe3yibTHPYIOIEH CHIOH MarHUTHOeE
roJie JieicTByeT Ha KOHTYp? Crenaiite pucyHOK ¢ yKa3aHUEM CHII, ICHCTBYIOIIMX Ha
KOHTYp. BHYTpeHHIM CONPOTHBIEHNEM HCTOYHHKA IIPEHeOpedb.

B OTIBITE o W3yUYCHHIO ¢dororpdexra
MOHOXPOMAaTHUYECKOE H3ITy4eHHe MOIIHOCTBIO
P=0,21 Bt nagacT Ha TIOBEPXHOCTH Karoja,
B pe3yiabTaTe 4Yero B IIEMH BO3HUKAeT TOK. I 'paduk
3aBUCUMOCTH CHJIBI TOKa [ OoT HampsbkeHuss U mexnay
aHOZIOM M KaroJoM NpuBeA€H Ha pucyHke. Kakosa
4acToTa V TAaJaloIero CBeTa, €CIM B CpPEJHEM OJIWH
u3 30 ¢QorToHOB, majgarOmMX HA KaTroja, BHIOMBAET
3J1EeKTpOH?

Ilposepvme, umoowvl Kax)covlii omeem Obl1 3ANUCAH PAOOM C HOMEPOM
COOMEEemCcmayouezo 3a0anus.
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CucreMa onleHUBAHUSI IK3aMeHAIHOHH O paﬁoTu mo q)n:mxe

3apanus 1-26

[IpaBunbHble 0TBETHI Ha 3afanus 1-4, 8-10, 13—-15, 19, 20, 22 u 23 yactu 1
M Ha 3ajganus 25 u 26 yact 2 oueHuBaroTcs 1 GayuioM. DTH 3aJaHusl CUMTAOTCS
BBITIOJTHCHHBIMH BEPHO, €CJIM TPABUIIBHO YKa3aHbl TpeOyeMoe YHCIIO, J1Ba YHCIiIa
WJIH CJI0BO (CJI0Ba).

OtBetsl Ha 3amanust 5-7, 11, 12, 16-18 u 21 wactu 1 oneHuBaroTcs 2
OayimamMM, €clii BEPHO YKa3aHbl 00a djieMeHTa OTBeTa; | Oamiom, eciii JAomylieHa
omunOKa B yKa3aHUHM OJHOTO W3 DJIEMEHTOB OTBeTa, U () OaiioB, eciau JOMYLIEHBI
JIBE OIIMOKH WM OTBET OTCYTCTBYeT. Eciin ykazaHo Oosiee IByX 3JIEMEHTOB (B TOM
YHCIie, BO3SMOXHO, M MpaBWiIbHbIE), TO cTtaBuTcs 0 O6amioB. OTBeT Ha 3agaHue 24
oreHuBaeTcs 2 OamgaMu, €CIM yKa3aHbl BCe BEPHBIE dJIEMEHTHI 0TBeTa; 1 Gayiom,
€CJIM JIOTyIIeHa OJIHA ONIMOKa (B TOM YKCJIe yKa3aHa OJIHA JIUIIHS [udpa HapsIy
CO BCEMH BEpPHBIMH 3JIEMEHTAMH WM HE 3alucaH OJUH 3JEMEHT OTBETA);
0 GamoB, eciu AOMYIIEHB! JBe OMIMOKM WM OTBET OTCYTCTBYeT. B 3amaHmsx 5,
11, 16 m 24 mopsmok 3amucu mHUGp B OTBETE HE WMMEET NPHHIUITHAIBHOTO
3HAYCHUS.

Homep [IpaBunbHBII Homep [IpaBunbHbI1
3aJaHus OTBET 3aJaHus OTBET

1 1 14 2

2 3 15 0,4

3 15 16 12

4 18,5 17 23

5 34 18 13

6 11 19 13

7 12 20 2

8 200 21 13

9 3 22 2,200,15

10 2 23 24

11 24 24 15

12 32 25 —4

13 BIIPABO 26 90
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Kpurtepun onieHuBaHus BBINOJHEHUS 3aJaHMIl ¢ Pa3BEPHYTHIM 0TBETOM

Pemenus 3amanuii 27-32 wactu 2 (¢ pa3BEPHYTHIM OTBETOM) OIICHHBAKOTCS
npenMeTHo — komuccued. Ha  ocHoBe — KpuTepueB,  NpeACTaBICHHBIX
B TNpHUBENEHHBIX HIDKE TaONMIax, 3a BBHINOJHEHWE KAXIOTO 3aJlaHHS
B 3aBHCHMOCTH OT IIOJIHOTHl M HPaBMJIBHOCTH JAHHOTO 3K3aMEHYEMBIM OTBETa
BeicTaBisiercs ot 0 go 2 GamioB 3a BeIOJIHEHUE 3aganus 28 u ot 0 1o 3 0awioB 3a
BBINIOJIHEHUE 3afaHuid 27 u 29-32.

Jlérkas HUTB, TpHUBSA3aHHAs K TIpy3y Maccoll m=0,4 Kr, TMepeKuHyTa uepes
H/IeaTbHBIN HEMOABIDKHEIHN O0J10K. K MpaBoMy KOHITYy HUTH IMPHIIOXKEHA TOCTOSTHHAS
cuna F. Jleasi 4acTh HUTH BEPTHKAJIbHA, a IIPaBas HAKJIOHEHA MO yrioM o=30°
K TOPU30HTY (CM. pUCYHOK).

Ioctpoiite rpaduk 3aBUCKMOCTH MOZYJISL CHIIBI peakuuu crona N oT F Ha oTpeske
0<F<10 H. OtBer moscHHTEe, YyKa3zaB, KakHe (UIHMUCCKUE SBICHUS
U 3aKOHOMEpPHOCTH Bbl Hcmomb3oBamu 1 oObsicHeHus. Crenaiite pHCYHOK
C YKa3aHUEM CHJI, IPUIIOKEHHBIX K IPY3y.

)
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Bo3MoxHoe peuicHne

1. Eciu cuna F gocTtaTtoyHo Mana, TIpy3 MOKOUTCA —
OTHOCHUTEIBHO CTOMNA (3Ty CHCTeMy OTcuéra OyIeM CUMTaTh
HHepIuanbHOH). Ha rpy3 mpm sToM IeHCTBYIOT cmia Y

TSDKECTH mg , CHJIa PEaklUH CO CTOPOHBI cToia N U cuja

HATSOKEHHst HUTH T , TIOKa3aHHbIE Ha puc. 1.
3amumem  BTOpodM  3akoH  HploToHa g rpysa }
B IPOEKIMAX HAa OCh )y BBEIAEHHOW CHCTEMBI OTCUETA:
N+T-mg=0. mg
ITockonbKy HUTB J€rKasi, a 070K UACAIbHBIN, MOLYJIb CUJIBI Puc. 1
HaTSDKEHUS HUTH BO BCEX TOUYKAaX OJIMHAKOB, o3ToMy 1 = F.

Orcrona nomyuaeM: N =mg—F 20 npu F <mg=4H. YA 21
2. Ilpu F>mg=4H rpy3 oTpbBacIcs OT cCTOJA
U JIBWKETCS BJOJb OCU Y ¢ yckopeHueM. Ha rpys npu stom
JEHCTBYIOT TOJBKO CHJIA TSDKECTU mg W CUJa HATSHKEHUS

’

aurn T , IOKa3aHHBIE HA PHUC. 2, 2 MOAYJIb CUJIbl PEAKIUH []

croma N = 0.

Takum obpazom: a) ipu F <mg=4H N=mg-F;
0)mpu F>mg=4H N=0.

!

\/ mg

Puc. 2

3. I'padpuk oTOi 3aBHCHMOCTH N |
HpeJICTaBIACT COOOM TOMAHYIO IMHHUIO 6

0 2 4 6 8 10FH
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KpI/ITepI/II/I OIICHUBAHW BBIIIOJIHCHUA 3aJaHUA bamner

IIpuBeneHno moiaHOE MPAaBMIIBHOE PEIIEHUE, BKIIOYAIONIEE MPABUIBHBIN 3
OTBET (B JAHHOM citydae 7. 3) U NCUEpPITBIBAIONINE BEPHBIE PACCYKICHUS
C IpPSAMBIM YKa3aHMEM HaOII0NaeMbIX SIBJICHUH U 3aKOHOB (B IaHHOM
ciyuae: smopotu 3axon Hviomona, ycnosue ompuisa epyza om cmoaa)

JlaH mpaBUNIBHBIA OTBET, W NPUBEIEHO OOBACHEHHE, HO B PEIICHUU 2
HUMeeTCsl OZIMH WIIM HECKOJIBKO U3 CIEAYIOLINX HEJI0CTaTKOB.

B 00BsiCHEHMH He yKa3aHO WM HE MCHONB3YeTCs OJHO U3 (U3MYECKUX
SIBJICHUH, CBOWCTB, ONpeNeNieHHH WIM OAWH M3 3aKOHOB ((opmyn),
HEOOXOMMMBIX [UIS TIOJHOTO BEPHOro OOBsCHeHWS. (YTBepXkIeHHE,
Jiekalee B OCHOBE OOBSICHEHUs, HE MOAKPEIJIEHO COOTBETCTBYIOLIMM
3aKOHOM, CBOHCTBOM, SIBIICHHEM, OIPEIeICHUEM H T.I1.)

" (UJIN)
VYkazaHbl Bce HeOOXoIuUMble Al OOBSICHEHMS SBIECHMS M 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COIEPKUTCS OJUH JIOTHYECKHI HETOUET.

" (UJIN)
B pemreHHHM WMEFOTCS JHMIIHUE 3alMCH, HE BXOJAIINE B pEIICHHE
(BO3MOXXHO, HEBEPHBIC), KOTOpPBHIC HE OTAENCHBI OT pEHICHHS U He
3a4€PKHYTBL.

u (M)
B pereHnu uMeeTcss HETOYHOCTh B YKa3aHUM Ha OJHO M3 (u3Hueckux
SBJICHUH, CBOWCTB, OIpeAeNeHHil, 3aKOHOB ((opMyi), HEOOXOIUMBIX
JUISL ITOJTHOTO BEPHOTO OOBSICHEHUS

IpeacraBiieHO pelIeHUe, COOTBETCTBYIOIIEE OMHOMY W3 CICIYFONIHX 1
CITy4aceB.
JlaH mpaBUJIBHBIM OTBET HA BOMPOC 3aJaHUs, U MPUBEAECHO OOBICHEHHE,
HO B HEM HE YKa3aHbl JBa SBICHUS WIM (QHU3HYCCKAX 3aKOHA,
HEOOXOUMBIX IS TIOJTHOTO BEPHOTO OOBSCHEHUSI.

NI
Vka3zanel Bce HEOOXOMUMEIE JUIi OOBSICHEHHUS SIBICHHS U 3aKOHEI,
3aKOHOMEPHOCTH, HO HMEIOIIUECS PacCyXXACHUs, HaIpaBJICHHBIC Ha
MOJIydeHHe OTBETa HA BOIPOC 3aaHusl, He TOBEACHBI 10 KOHIIA.

00041
Vka3zaHel Bce HEOOXOAUMEIE JUIi OOBSICHEHHUsS SIBJIEHHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO HMECIOLIMECS  PACCYXKICHHUS, [PUBOISIINE
K OTBETY, COJeprKaT OMINOKN.

NN
Vka3aHbl He Bce HEOOXOAUMBIE I OOBSCHEHHUS SBICHHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO IMEIOTCSI BEPHBIE PACCYXKIECHHS, HAITPaBJICHHBIE Ha
peLICHHE 3a1a9H

Bce ciywgam perieHmsi, KOTOpPbIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPUTEpUsIM BBICTaBJICHUS OLEHOK B 1, 2, 3 Gamna

Maxcumanvrviil 6an 3
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B kamopumMeTrpe HaxomsATCS B TEIUIOBOM paBHOBecuH Bojga u niéx. Ilocre
OITyCKaHUs B KaJIOpUMETp OoJita, mMeromiero maccy 165 r u remneparypy —40 °C,
20% Boabl HpPEBpaTHIOCH B JEN. YJIenbHas TEIUIOEMKOCTh Marepuana 0oira
paBaa 500 [Dx/(xr-K). Kakas wmacca BOZbl NEepBOHAYAIBHO HAXOIMIIAChH
B Kaiopumetpe? TermroéMKoCThI0 KaIOpUMETpa TPeHeOpeYb.

Bo3moxHoe pemcHne

Tak kKak Boma W JEA HAXOJATCS B TEIJIOBOM PABHOBECHH, TO M IO OIYCKaHHS
Oonra, W mocje ero HarpeBaHus Temreparypa B cocyzae fp = 0 °C. CoriacHo
YPaBHCHUIO TEIUIOBOrO OajlaHCa KOJMWYECTBO TEIUIOTHI, BBIICIHUBIICECS IIPH
3aMep3aHUH BOJBI, OBIIO 3aTpaueHO Ha HarpeBaHHe OomTa:

0,2m-r=cm(t,—t), rae m — macca BOABl B cocyle, m; — Macca OonTa,
¢ — yzenpHas TEIUIOEMKOCTh OOJTa, 7 — y[AelbHasl TEIUIOTA [UIABJICHUS JIbIa, [ —
HaydalbHas TeMIeparypa oosra.

cm(ty—t) 500-0,165-40

[Honyuum: m = 027 S =0,05 kr.
> 0,2-3,3-10
Otset: m=0,05 kr
Kpurepuu orieHuBaHMS BBIIOTHEHUSI 3aJaHUS Basnst
[IpuBeaeHO NONMHOE PElIeHUE, BKIIOYAIOIIEe CICAYIOIIUE FIEMEHTBI: 2

I) 3anmcaHel TONOXKEHHMS  TEOPHM W (PU3MYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPBIX HEOOXOAMMO IS pEIICHUS
3aJla4d BBHIOpAHHBIM CHIOCOOOM (B JaHHOM Cllydae: yciosue Mmenio8oco
pasHosecus 600bl U 1b0a, GOpmYIbl 0 pACHéma KOAu4ecmad menaiomsl
npu HazpesaHuy U KPUCMALIU3AYUY, YPasHeHue meniogo2o 6aianca);

II) onucansl Bce BHOBb BBOAUMBIE B PEIICHUU OyKBEHHbIE 00O3HAUEHUS
(U3NYECKNX BENUYUH (3@ UCKTIOUeHUuemM O0003HAYeHUll KOHCAHM,
ykazannvix 6 eapuanme KHUM, 0603nauenutl, ucnonb3yemvix 8 YCio8uu
3a0auu, U CMAHOGAPMHBLIX O0OO03HAYEHULl GeNUHUH, UCNONb3YeMbIX HpU
Hanucanuu Quuieckux 3aKoHo8);

III) mpexcraBieHBl HEOOXOAWMBIC MaTEeMaTHYECKHE IpeoOpa3oBaHUAL
1 pacuérhl (IOACTAaHOBKA YHUCIOBBIX JAHHBIX B KOHEUHYIO (GOpMyiy),
MPUBOIAIINE K IPABUIBHOMY YHCIOBOMY OTBETY (HOIMYCKAaeTCsl pelieHue
«IT0 9acTsAM» C TIPOMEXYTOYHBIMHU BEIYHCIICHHUIMH);

IV) npexncraBneH NmpaBUIbHBIA OTBET C yKa3aHUEM EIMHUL] U3MEPEHUs
HMCKOMOM BEIMYUHbI
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IMpaBunpHO 3ammcaHBl BCE HEOOXOAMMBIE TIONIOXKEHHS TEOPHH, 1
(bm3u4ecKre 3aKOHBI, 3aKOHOMEPHOCTH, W NPOBEICHBI NPeoOpa3oBaHus,
HAIpaBJICHHbIC HA PEIICHHE 3a/1aul, HO UMEETCs OAMH HJIA HECKOJBKO M3
CIIeAYIOMHNX HEIOCTAaTKOB.
3ammcH, COOTBETCTBYIOIIME MyHKTY II, mpeacTaBieHBl He B TIOJHOM
00BEME UITH OTCYTCTBYIOT.

u (M)
B pemeHnn WMeIOTCA JMINHHE 3alMCH, HE BXOJNINE B pEIICHHE,
KOTOpBIC HE OT/ICJICHBI OT PELICHHS U HE 3a4EPKHYTHI.

u (M)
B HE0OXOIMMBIX MaTeMaTHYeCKNX MPeoOpa3soBaHUAX MM BBIYHCICHHIX
JIOTMYIICHbI OWMOKK, W (WJIM) B MaTEeMAaTHYECKHX IPeoOpa3oBaHUIX/
BBIYUCIICHUSX TPOITYILIEHBI IOTHYECKH BaKHBIE IIArH.

" (MJIN)
OtcyterByeT nyHKT IV, uian B HEM gonylieHa omunoka

Bce ciyuam pemreHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHUSIM BBICTABJIECHH OLICHOK B | mim 2 Oamia

Maxcumanvruviii 6ann 2
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Hesecomplii crepxkenp 4B ¢ IByMs MajlbIMU
rpy3uxkamu mMaccamu m; =200T u my=100T,
PacHoIOKEHHBIMU B TOYKaxX C
U B COOTBETCTBEHHO, MIAPHUPHO 3aKPEIUIEH
B Touke 4. I'py3 maccoit M = 100 r noxsemex
K HEBeCOMOMY OIOKy 3a HEBECOMYIO
U HEpaCTSDKUMYIO HHUTb, JpPYroil KOHer|
KOTOPOH COEIUMHEH C HIKHUM KOHLIOM
CTEpXHs, KaK II0Ka3aHO Ha pUCyHKe. Bes
CHCTE€Ma HAaXOJIUTCS B PAaBHOBECHH, €CIH
CTep)KCHb OTKJIOHEH OT BEPTHUKAIM HA YTOI '
0=30°, a HHUTb COCTaBISIET  YIol

C BepTHKAaNbIO, paBHbId [ =30°. PaccrosiHue

AC =b =25 cm. Onpenermte uHYy / crepkas AB. Crenaiite prCYHOK ¢ yKa3aHHEM
CHWJI, JEUCTBYIOIIUX HA TPy3 M U CTEPIKEHb.

(1]

BosmoxHOE pelieHue

1. Cucremy orcuéra, cBs3aHHYK ¢ 3eMiEid, cuMTaeM HHEpUHabHOW. BBeném
JIEKapTOBY cUcTeMy KoopauHaT x(y, KaK MOKa3aHO Ha puUCyHKe. [I0CKOIBbKY Tpy3
HAXOJIUTCS B PABHOBECHH, COTJIACHO BTOPOMY 3akoHY HbroToHa

I, -Mg=0. )

<

J/m

m,g []

Y Mg
2. Ha crepiKkeHb C Ipy3aMH m; U M, ASHCTBYIOT CHJIBI 1, g W M, g, a TAKXKEe CHIIa

HaTsoKkeHuss HUTH T, . TI0OCKONBKY HUTH HEBECOMA, TO |T 1|:|T 2|:T . Kpome Toro,

HA CTEpKEHb NEHCTBYeT CHaa F CO CTOPOHBI MIAPHHpPA. 3aIlAIIEM YCIOBHE

paBeHCTBa HYJIIO CYMMbI MOMEHTOB O3THX CHJI OTHOCHTEIBHO OCH BpAalICHHS,

HPOXOSILICH Yepe3 TOUKY A — TOUKY [IapHUPHOTO 3aKPEIUICHHS CTEPIKHSL:
m,g-bsinoi+m,g-Isino.—T-AD=0. 2)
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3. Pemras cucremy ypasuenuii (1) u (2), ¢ yu€rom
AD=Isinp=Isin(o.+f)
MOy YHM:

1

m, -bsina 200'255
l:Msin(oc+B)—m sino, J3 = 68,3 o
2 1003 ~1001

2

OtBet: [ = 68,3 cM

KpI/ITepI/II/I OLCHMBAHMS BBINOJHCHUS 3aJaHUA

Banner

[TpuBeneHO NONMHOE pelIeHNe, BKIIOYAIOIIEE CIEAYIOIINE YIEMEHTHI:

I) 3anucanbl  MONMOXKEHUS  TEOpUM U (UBHYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, IPHMEHEHHE KOTOPBIX HEOOXOAMMO [UIS pelIeHHs
3a7ayl BEIOpPAHHBIM CIIOCOOOM (B JaHHOM CIIydae: YCI08Us PAGHOGECUs
meépOo2o mena 6 UHEPYUATbHOL cucmeme Omcyéma. paeeHcmeo Hymo
CYMMbL GHEUWHUX CUTI, OCUICIMBYIOWUX HA MEN0, U MOMEHIO8 HEUIHUX CUT
OMHOCUMENLHO BbIOPAHHOU OCU BPAUYEHU);

II) caenan npaBUIIBHBIN PUCYHOK C YKa3aHUEM CHUII;

IIT) omicaHb! Bce BHOBD BBOJMMBIC B PEIIEHUN OyKBEHHbBIE 0003HAYCHHS
(u3MYeCKUX BENUYUH (3 UCKIIOUeHUeM 0003HAYeHUll KOHCMAaHM,
yKazanuvix 6 eapuanme KUM, obosnauenuil enuuun, UCNOAb3YeMbIX
6 ycroeuu 3adauy, U CMAHOAPMHLIX  O0OO3HAYEHUU  GeNUYUH,
UCNONb3YeMbIX NPU HANUCAHUY PUZULECKUX 3AKOHOB);

IV) npencraBneHsl HeE0OXOAMMBIE MaTeMaTUYECKHE TpeoOpa3oBaHUs
1 pacuérsl (TTOJICTAHOBKA UHCIOBBIX NAHHBIX B KOHEUHYIO (hopmyiy),
NPUBOJAIIME K MPAaBWIBHOMY YHCIOBOMY OTBETY (IOIlycKaeTcs
pEILIeHNE «II0 YaCTAM» C IPOMEKYTOUHBIMH BEIYUCIICHUSIMHE);

V) mpencraBieH MpaBWIBHBIA OTBET C yKa3aHWUEM EIMHUI] M3MEPEHUs
HWCKOMOM BEJIUYHMHBI

IIpaBunbHO 3amucaHbl BCe HEOOXOAUMBIE IOJOXKEHUS TEOpUH,
¢busnueckre 3aKOHbI, 3aKOHOMEPHOCTH, U IPOBEAEHBl HEOOXOAMMBIE
mpeoOpa3oBaHUst, HO MMEETCS OJWH WIH HECKOJIBKO U3 CIEAYIOMINX
HEJI0OCTaTKOB.
3anucu, coorBercTBytome myHkram I u  III, mnpencraBiensl
HE B IIOJTHOM 00BEME HITH OTCYyTCTBYIOT.

" (UJI1)
B pemennu uMEIOTCS JIMIIHUE 3alMCH, HE BXOASIIME B peEIICHHE
(BO3MOXKHO, HEBEpHBIE), KOTOpPbIE HE OTHENEHBl OT PElIeHHUs
1 HE 3a4€PKHYTHI.

" (UJIN)
B HeoOXoaMMBIX MaTeMaTHIECKIX NPeoOpa30BAHMUAX MM BEIYHCICHHUAX
JIONMYIICHbl OIMMOKH, W (WIH) B MaTeMaTHYECKHX IpeoOpa3oBaHUAX/
BBIUUCIIEHUSX NPOIYILEHbI IOTHYECKH Ba)KHBIE LLIary.

" (MJIN)
OTcyTCcTBYeT NMyHKT V, WIM B HEM JONyIIeHA OMHMOKA (B TOM YHCIE
B 3aIMCU €IMHUI U3MEPEHUs] BEJTUYHMHBI)
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[IpencraBnensl 3amucH, COOTBETCTBYIOIIUME OHHOMY U3 CIEAYIOIIUX 1
CITydaeB.
IIpencraBieHbl TONBKO TIOJNIOKEHHS W (OPMYJIBI, BBIPAXKAIOIIUC
(bu3nyuecKre 3aKOHbI, IPUMEHEHHE KOTOPHIX HEOOXOIUMO AJsl PeLIeHuUs
JNAaHHOW  3amaym, ©Oe3  Kakux-mmbo mpeoOpa3oBaHH C  UX
HCIIOJIb30BaHHUEM, HAIIPABJICHHBIX Ha pEIlICHHUE 3a/1a4H.

i
B pemennn orcyrctByer OJJHA mu3 mcxoxmssix (opmyr, HeoOXoaumas
JUIS pelIeHUs] TaHHOHW 3ajadd (WM yTBEp)KICHHE, JieKaliee B OCHOBE
peleHns), HO MPHUCYTCTBYIOT JIOTMYECKH BEpHbIE NpeoOpa3zoBaHUs
¢ UMeromuMucs GopMyJiaMu, HalpaBJIeHHbIE HA PEIICHUE 3aIa4m.

nim
B OJTHOM u3 ncxomubIx GOpMYII, HEOOXOMMMBIX ISl PEIICHHS TAHHOK
3agaull (WM B YTBEP)KICHUH, JIS)KAIleM B OCHOBE PEILSHHUs), AOIMyIIeHa
ommOKa, HO TPHUCYTCTBYIOT JIOTMUYECKH BEpHBIC MpeoOpa3oBaHUS
¢ UMeroIuMIcs GopMyJiaMH, HallpaBJIeHHbIE HA PelIeHHE 331a41

Bce cmydam perieHHs, KOTOpPBIE HE COOTBETCTBYIOT BEIIICyKa3aHHBIM 0
KPHUTEPHSIM BBICTABJIECHUS OLICHOK B 1, 2, 3 Oata

Maxcumanvrviii 6an 3

B BepTHKaIbHOM LWIMHAPE, 3aKPBITOM JIETKHUM TOPIIHEM, HAXOIUTCS OEH30I
(C¢Hg) mpu temneparype kumenust (=80 °C. Ilpu coobuieHnn GeH30Iy
KOJIMYECTBA TEIJIOTHI (J 4acTh €ro MpeBpallaeTcs B map, KOTOpbIi Ipu U300apHOM
pacuIMpeHnu coBepuIaeT padboTy A. Y aenbHas TeIoTa napoodpasoBaHus OeH301a
L=396-10 Jlx/kr, ero MoysipHast Macca M = 78-107 kr/mMonb. Kakas gacth

MMO/IBEIEHHOTO K OCH30JIy KOJMYECTBA TEIUIOTHI MEepexoauT B padory? OOnEMoOM
KHIIKOTO OeH30J1a TpeHeOpeyb.

Bo3MmoxHoe peuicHue

1. B cooTBeTcTBUM C IEPBBIM HauaJloM TEPMOJUHAMUKYU HNOABOAUMOE KOIUYECTBO
TEMJIOTHI PABHO CyMMe MU3MEHEHHsI BHYTPEHHEH SHEPriM CUCTEMBI M COBEPILEHHOMN
MeXaHH4ecKoi paboTel: Q=AU+ 4. [lpn kumeHnn OeH305la NPOHMCXOIHUT €ro
n3o0apHoe pacmmpenue. Pabora mapa 4 = pAV, rne p — atMocdepHOe naBieHHE,
AV — u3meHeHune 00bEMa.

2. Cuuras map uaeajgbHbIM ra3oM, BOCHOJb3yeMmcs ypaBHeHueM Kiiameiipona —
MeungeneeBa Juid ONpeneNeHUs H3MEHeHHs o0bEMa 3a Cu€T HCHapUBILETrOCs

Oensona maccoit Am: pAV :AﬁmRT ,rae M = 78-107% Kkr/mMonb — MOJISIpHas Macca

6enszosa, 7=80+273=353 K — TtemmepaTypa KkumneHus Oenszona. Orciona
4= AmRT .
M

3. KomuuectBo Temmorsl O, HEOOXOAMMOE Ul MCIApPEHHs Macchl Am OeH30ia,
MIPOMOPIHOHAIBHO YAEIbHOM TemaoTe mapoodpasosanus L : Q=AmL.
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4. Uckomas BeIMYMHA OTIPeNIEseTCs OTHOILIEHUEM

A _RT _ 831353

n=A=RL_ 851993 g 09s.
O ML 78.107°.396-10°

OtseTt: 11=0,095

KpI/ITepI/II/I OILICHUBAHMS BBINIOJITHCHUSA 3aJlaHUS

banbl

IIpuBeneHO NONHOE PElIEHUE, BKIIOYAIOIIEE CICAYIOIIUE IEMEHTBL:

I) 3ammcanbl  TIONOKEHWS  TEOpUM M (PU3MUECKHUE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPHIX HEOOXOMMMO U DPEHICHHS
3amaun BHIOpDAHHBIM CHOCOOOM (B [aHHOM CiIydae: nepgoe HAudlo
mepmoounamuky, ypasnenue Knanetipona — Menoeneesa, @vipasicenue
01 menaomuvl RApooObPaz06anusi OAHHOU MACCHl 6eujecmsd, Gopmyna
pabomul 2aza);,

II) onmcanbl Bce BHOBb BBOAMMBIC B PEIICHUH OYKBCHHBIC 0003HAYCHUS
(GU3NYECKNX BENMYUH (3@ UCKmIOUeHuemM O0003HAYeHUll KOHCAHM,
ykazannvix 6 eapuanme KHUM, 0603nauenutl, ucnonb3yemvix 6 Ycio8uu
3a0auu, U CMAHOGPMHBLIX O0OO03HAYEHULl GeNUYUH, UCNONb3YeMbIX HpU
Hanucanuu Quudeckux 3aKoHo8),

III) mpencraBieHB HEOOXOAWMBIE MaTeMaTHYECKHE IpeoOpa3oBaHUSL
1 pacuérhl (IOACTAaHOBKA YHCIOBBIX JAHHBIX B KOHEUHYIO (GOpMyiy),
MIPUBOJISIINE K MIPABUIBHOMY YHCIOBOMY OTBETY (HOIYCKAETCs pPelIeHue
«II0 YacTsAM» C MIPOMEKYTOUHBIMU BBIYHCIICHUSIMHA);

IV) npencrasieH npaBUIbHBIN OTBET

HpaBI/IJ'ILHO 3alliCadnbl  BCC H€O6XOI[I/IMBI€ IMOJIOKCHHUA  TCOPUH,
(I)I/ISI/I‘ICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU, H IIPOBEIACHBI H€06XOZ[I/IMI>IG
npeo6pa3OBaH1/151, HO HUMECTCA OJAWH WINW HECKOJIBKO U3 CICHYIOINX
HCOCTAaTKOB.

3amuch, COOTBETCTByMIIMEe NyHKTY II, mpencraBieHsl HE B MOJIHOM
00BEME WM OTCYTCTBYIOT.

N (MJIN)
B pemeHun HMEIOTCS JHMIIHWE 3aluCH, HE BXOISIINE B pEILICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpblE HE OTHENEHBl OT pemIeHHs
U HE 3a4€PKHYTHI.

n (MJIn)
B HeoOXOMUMBIX MaTeMaTHYeCKAX MPEeoOPa3OBaHUAX HJIM BBIYUCICHHSIX
JIOTMYIICHbI OWKMOKKM, U (WJIKM) B MaTEeMAaTHYECKHX IPeoOpa3oBaHUIX/
BBIYUCIICHUSX MPOIYILIEHBI IOTHYECKH BaKHBIE IIIary.

U (UJIN)
OrcyrcrByer nyHKT IV, unu B HEM ntonynieHa omndka
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IpencraBneHsl 3amuCH, COOTBETCTBYIONIWE OJHOMY U3 CIEIYIOIIHX
CIIy4aeB.
[IpeacraBneHsl TONBKO TONOXKEHHS U (OPMYINBI, BbIpakaromue
¢bm3udIecKre 3aKOHBI, IPUMEHCHNE KOTOPBIX HEOOXOINUMO M JOCTATOYHO
JUI peIleHHsl NaHHOW 3amadd, 0e3 KaKuX-THOO0 HpeoOpa3oBaHWH ¢ HX
WCTIOJIb30BaHNEM, HAMPABICHHBIX Ha PEIIeHHE 3a/1aUH.

nim
B pemennn otcyrcrByer OJITHA m3 ucxomHeix ¢Gopmyit, HeoOXoanmast
JUIA pellieHHs JaHHOW 3anauu (WM YTBEpXKIEHHE, JeXkallee B OCHOBE
pelIeHns), HO MPHUCYTCTBYIOT JIOTHYECKH BEpHBIE IIPeoOpa3oBaHUS
¢ UMeromuMHucs GopMyaMu, HallpaBJICHHBIE Ha PEIIeHHE 3aa4H.

nim
B OJIHOM u3 ucxomubix (popmys1, HEOGXOMMMBIX I PEIICHHs JaHHOI
3ama4n (WM B YTBEP)KICHHUH, JISKAIIEM B OCHOBE PEUICHHS), AOIyIICHA
omunbKa, HO TPHUCYTCTBYIOT JIOTUYECKH BEPHBIC MpPeoOpa3oBaHUs
¢ uMeromuMucs GopMyIaMu, HallpaBJICHHBIC HA PEHICHHE 3a4a4H

1

Bce cmyuau peleHus, KOTOpPble HE COOTBETCTBYIOT BBIIIEYKAa3aHHBIM 0
KPHUTEPHSIM BEICTaBICHUS OICHOK B 1, 2, 3 Gayuta

Maxcumansubiii 6ain 3
W3 mennoi 8HpOBOJIOKI/I C YAENIBHBIM CONPOTHBICHUEM o A A A
p=1,7-10" OM'M ® IUIOM@AALI0 TONEPEIHOTO N M
ceyennss S = 0,2 MM’ H3TOTOBIICH MPAMOYTOJIBHBI
koHTYp KLMN ¢ nuaronHambto KM (CM. pHCYHOK). /
CropoHsl IIPSIMOYT'OJIbHUKA KL=1,=20cm
n LM=1[,=15cm. KoHTyp moOmKmOUMIH 3a K 7

JuaroHajib K HCTOYHUKY IIOCTOAHHOI'O HAIIPSDKCHUS

|=5
¢ OJIC £€=1,4B u moMecTwiu B OIJHOPOAHOE !

MarHutHoe moyne cuHaykuuwedr B = 0,1  To,

napasmiensHoi cropoHaM KN u LM. C xakoll pe3yibTHPYIOIEH CHIOH MarHUTHOE
none aeficTByeT Ha KOHTYp? CrenaiiTe pUCYHOK € yKa3aHUEM CUII, AEHCTBYIOIUX Ha

KOHTYp. BHYTpeHHHM CONPOTHBIEHHEM UCTOYHHKA IPEHEOPEYb.
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Bo3MoxHoe peuicHne

1. Ilpy NOAKIIOYEHUH KOHTYpa K UCTOYHHKY

A 5 A A
HanpspKeHHs 10 €ro CTOPOHaM M JIMaroHalu N . K M B
norekyr Toku I, I, u I;(cM. pPUCYHOK). f; T
[IpoBomuuku KNM, KLM n KM coeauHeHbI ! o F,
napajiesibHO, CIEAOBATEeNbHO, [ =1, =£, 1] 1, -
R1 1A
3

E L +1, / > 0

u [,=——, 11 R = R,=p— K| I L
2 R, 1=P 2 pS 3 || g
2 2 | '

(KM =1=4/1,"+1,”) — compoTupieHus

COOTBETCTBYIOLINX IMPOBOIHUKOB.
2. Co cTOpOHBI MAarHUTHOTO I10JIs1 Ha MPOBOIHUKUA KL 1 NM, neprneHAuKyIsipHbIe
WHIYKIMM MarHUTHOTO TOJsl, a TakKe Ha auaroHainb KM HefcTBYIOT CHIIBI

Awmmepa: Fy=F;=BI [, n F,=Bl,Isino, rne sino = 171 1o npaBmiry neBoit pykn

cHIBl AMIepa MapanielbHbl ApYr Apyry U HalpaBleHbl K HaOMI0aTenro, Ha
npoBomHukn KN wm ML cunma Awmmepa He peiictByer. Taxum  oOpasom,
pesynbTupylomas cuna F=2F +F,.

3. Bemonnsas npeo6pasoBanus, MOIyuuM: F, = BESI, uF,= BESI,

p(l+1,)  *? 0 ,l]2+122 '

B wurore:
BES], BES, _BESL| 2 1

* B I +1 * 2 2
Plhrh) iz P\ hth 174,
_0,1-1,4-0,2-107°.0,2 2, 1
- -8

1,7-10 0,2+0,15 \/0’22+0’152
Otser: F=32H

F=2F+F,=2

=32H.

KpI/ITCpI/II/I OIICHUBAHWs BBIIIOJIHCHUA 3a1aHUA bamnsr

[TprBeneHO NOMHOE pEelIeHEe, BKIIOYAIONIEe CICAYIOIIUE FIEMEHTHI: 3
I) 3ammcansl  TONMOXKEHWA ~ TEOPMH M (PU3MYECKHE  3aKOHEI,
3aKOHOMEPHOCTH, HPUMCHEHHE KOTOPBIX HEOOXOAUMO MJIsl peIlCHHS
3aJladyd  BBIOpaHHBIM  crocoOoM (B JIaHHOM  ClIy4ae: HpUHYun
cynepnozuyuu cun, 3akon Oma, gopmynsl conpomuenenust npo8oOHUKA
u cunvl Amnepa, npasuno 1esoi pyKu),

II) cnenan mpaBUIBHBIA PUCYHOK C YKa3aHHWEM CHJI, JCHCTBYIOIIMX HA
KOHTYP;

IIT) onrcaHb! Bce BHOBDH BBOAMMBIC B PEIICHUH OYKBEHHBIE 0003HAUCHHS
(U3MYECKUX BENUYUH (3 UCKIIOUeHUeM O0003HAYeHUll KOHCMAHM,
ykaszauuvix 6 eapuanme KUM, 0603nauenuil 8enuyuH, UCNOTbIYEMbIX
6 YyCcaosuu  3a0auu, U CMAHOAPMHLIX  0OO3HAYEHUU  8elUYUH,
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UCNONIb3YeMbIX NPU HANUCAHUYU PUIUYECKUX 3AKOHOB);

IV) mpencraBneHsl HEOOXOXUMBIE MaTEeMaTHYECKHE MPEoOpa3OBAHUS
1 pacy€rel (MOJICTAHOBKA YHCIIOBBIX JAaHHBIX B KOHECYHYIO (opmyiy),
OPUBOAAIIME K MPaBUIBHOMY UYHCIOBOMY OTBETy (JIOIyCKaeTcs
pEIIeHHe «II0 YacTsIM» ¢ IPOMEXYTOTHBIMH BEIYHCIICHUSIMNA);

V) npencraBieH NMpaBHJIBHBINA OTBET C YKa3aHUEM CIUHUI] W3MEPCHUS
HCKOMOW BEJIMYMHBI

IlpaBunbHO 3amMcaHbl BCE HEOOXOAUMBIE MOJNOXKEHUS TEOpHUH, 2
¢u3udecKkre 3aKOHBI, 3aKOHOMEPHOCTH, M IPOBENEHBI HEOOXOIUMBIE
mpeoOpa3oBaHUs, HO MMEeTCS OJWH WM HECKOJBKO W3 CIEMYOIINX
HEJIOCTAaTKOB.
3amucu, coorBercTByromue myHkram I m III, mnpencraBiens
HE B ITOJTHOM 00BEME HITH OTCYTCTBYIOT.

" (WJIN)
B pemreHnn wnMeroTcd JMINHUE 3alllCH, HE BXOMSIINE B pEIICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpble HE OTAENEHBl OT peIIeHHs
1 HE 3a4€PKHYTHI.

" (UJIN)
B HEoOX0AMMBIX MaTeMaTHIECKIX MPEoOPa30BAHMAX MM BEIYHCICHHUSAX
JIOMYIICHbl OIMMOKH, W (WJIM) B MaTeMaTHYECKHX IpeoOpa3oBaHUIX/
BBIYHCIICHUSX TPOIMYIIECHBI JIOTHYECKH Ba)XKHBIE IIATH.

" (M)
OTcyTcTBYeT NYHKT V, WM B HEM JAOMylleHa OIMUOKa (B TOM 4HCIe
B 3aMUCH €IHHUII U3MEPEHHs BEITUIHHbI)

IIpencraBneHsl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIIEAYIOIIUX 1
CITy4aeB.
IIpencraBneHbl TONBKO TIOJNIOKEHHS W (OPMYJBI, BBIPAXKAIOIIUE
(bm3udecKre 3aKOHBI, IPHMEHEHHE KOTOPBIX HEOOXOIMMO IS PEIICHHS
JNaHHOW  3ajmaud, 0e3  Kakux-Tubo  mpeoOpa3oBaHM € UX
HCIIOJIb30BaHUEM, HAIIPABJICHHBIX HA PEIICHHUE 3a/1a4H.

N
B pemennn orcyrctByer OJJHA u3 mucxomHeix ¢opmys, HeoOXoauMas
JUIS pelIeHUs] TaHHOM 3ajadd (WM yTBEpXKICHHE, JiexKaliee B OCHOBE
pelieHus), HO IPHCYTCTBYIOT JIOTHYECKH BEpHBIC IpeoOpa3soBaHUs
¢ uMeromumucs GopMysiaMu, HarpaBieHHbIEe Ha PEIIeHUe 3a1auH.

nim
B OJIHOM u3 ncxomHbIx (bopMyI1, HEOOXOIUMBIX JUIS PSLICHHS TaHHOH
3a1audl (WM B YTBEP)KICHUH, JIS)KAIleM B OCHOBE PEILEHHUs), AOMyIleHa
ommOKa, HO TPHUCYTCTBYIOT JIOTHYECKH BEpHBIC MPeoOpa3OBaHUS
¢ uMeromuMucs GopMyliaMu, HallpaBJICHHBIC HA PELICHHE 3aJa49H

Bce ciyganm pemieHHs, KOTOpBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPUTEPHUSIM BBICTABJICHUS OLICHOK B 1, 2, 3 Oayuta

Maxcumanvrviii 6an 3
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B OTIBITE o H3YYCHHUIO dhotorddekra
MOHOXpPOMAaTHYECKOE U3Iy4eHHUe MOIIHOCTBIO
P=0,21Br magaer Ha  TIOBEPXHOCTh  KaToja,
B pe3yiabTaTe 4Yero B LIENH BO3HUKAeT TOK. I 'paduk
3aBUCHMOCTU CHJIBl TOKa [ OT HampspkeHus U Mexny
aHOZIOM M KaToJoM IpuBeAéH Ha pucyHke. Kakosa
4acToTa V MAJaIOUIero CBETa, €CIM B CpelHeM OJUH
n3 30 ¢QoToHOB, mMmamalOMMX HA Karol, BHIOWBAET
AEeKTpOoH?

Bo3moxkHOe peumicHue

1. Tlo ompenenenuto cuibl TOkKa [ =%, rae g — 3apsi, NpOUIeAUINd uepes
MONIEPEYHOE CEYCHHE MTPOBOIHHIKA 32 BPeMs 7.

2. Korzma TOK B LIEMH JOCTUTAET HACBIMICHUS, BCE (POTOIIEKTPOHBI, BHIOUTHIE U3
KaTo/ja, JOCTHraoT aHoma. Torga 3a BpeMs { 4Yepe3 IONepeyHOoe CeuUeHHe
IPOBOAHHMKA MPOXOAWT 3apin ¢ = N,ef, TAE e — MOAYIb 3apala JIIEKTPOHA,
N, — KOI4ecTBO (POTOINEKTPOHOB, BEIOUTHIX M3 KaToza 3a 1 .

1
Tak kax NezﬁNq) (rne Nop — KONIMYecTBO (POTOHOB, MANAIOMINAX Ha KaTOJ

1
3alc), 10 [, :—ONq)e.
3. Tak xak aHeprus GotoHa Ey = AV, TO MOIIHOCTb U3ITy4EHUS
w 307,,,v
P=—=Nghv=—™0%_
t e
Pe N
4. OxoH4aTeNbHO NoTyynM: V=———. CorjlacHO IpHBEAEHHOMY IpaduKy cuia
307,
TOKA HACBIEHUS [, = 2 MA,
-19
Torja v= 0,21:1,6-10 =7 ~8,5-10" I'n,
30-0,002-6,6-10
Ortser: v =~ 8,510 T
KpuTepun oneHNBaHUs BHINOIHEHUS 3aJaHUS Bannsr
ITpuBeneHo MONHOE pelleHne, BKII0YAIOIIee CIIeTYOIIUe YIEMEHTHI: 3

I) 3ammcaHbpl TONOXKEHUS Teopud W (QuU3MYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOAMMO IS pEIICHUS
3a/laud BBIOPAHHBIM CHOCOOOM (B ITAHHOM CITy4ae: OonpeoeieHue Culbl
MOKA; C8A3b CUIbl MOKA HACBUYEHUs C KOAUYeCmeom @HomoHos,
naoarwux Ha Kamoo 6 eOUHUYY BPEeMeHU; BblpaXCeHus Olisi IHepeUul
@omona u mowHOCMU U3TYUEHUS),

IT) omucanbl Bce BHOBb BBOJAUMBIE B PEIICHUH OyKBEHHBIE 00O3HAUEHUS
(GM3UYECKNX BENHYMH  (3a  UCKIOYenuem 0003HAUeHUll KOHCHAaHm,
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yrazanuvix 6 eapuanme KUM, 0603nauenuti, ucnonb3yemvix 8 YCI08UU
3a0ayy, U CMAHOAPMHBIX OOO03HAYEHUU BEUYUH, UCHOTbL3YeMbIX NpU
HANUCAHUU U3UYECKUX 3aKOHO8);

II) mpencraBieHbl HEOOXOAWMBIE MaTeMaTHYECKHE IPEoOpa3OBaHUs
1 pacuéThl (TOJCTAaHOBKA YHCIIOBBIX JAHHBIX B KOHEUHYIO (opMmyIry),
MPUBOASAIINE K TIPABMIEHOMY YHCIIOBOMY OTBETY (IOITyCKaeTCsl pPelIcHUe
«I10 YacTsAM» C MMPOMEKYTOUHBIMU BBIYUCICHUSIMH);

IV) mpexncraBieH NpaBHIIBHBIA OTBET C yKa3aHHEM EAWHHI] M3MEPCHUS
HMCKOMOW BEJIMYUHBI

IMpaBunpHO 3ammcaHBl  BCE  HEOOXOAMMBIE TIOJNIOXKEHHS TEOPHH, 2
¢bm3udecKre 3aKOHBI, 3aKOHOMEPHOCTH, W IIPOBEICHBI HEOOXOANMEIC
mpeoOpa3oBaHUsl, HO UMEETCS OAUH HIH HECKOJIBKO U3 CHEIYFOLINX
HEJIOCTaTKOB.

3amucy, COOTBETCTBYOIIMEe OyHKTY II, mpeacTaBieHbl HE B IOIHOM
00BEME HITH OTCYTCTBYIOT.

1 (WJIN)
B peuieHHM HMMEIOTCS IHIIHHE 3allUCH, HE BXOJMAIIAE B pPELICHHE,
KOTOpBIC HE OT/AECJICHBI OT PEIICHUS U HEe 3a4EPKHYTHI.

U (WJIN)
B HE0OXOOMMBIX MATEMAaTHYECKUX MPEOOPa3OBaHUSIX MM BHIYUCICHHIX
JIOMYIIEHbl OIMMOKH, W (WIM) B MaTeMaTHUECKHX MpeoOpa3oBaHUsIX/
BBIYUCIICHUSX TPOIMYIIEHBI IOTHYSCKH BAKHBIC IIAry.

" (NJIN)
OtcyterByer nyHKT [V, win B HEM gonyIieHa omuoka
[IpeacraBneHsl 3amycH, COOTBETCTBYIOLIME OJHOMY H3 CIEIYIOLIMX 1

CIIy4aeB.
IIpeacraBieHbl TONBKO TONOXKEHUS U (OPMYJIBI,  BBIpaXKAIOIIUE
(bu3nyuecKre 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAUMO U JOCTATOYHO
JUI pellieHHs TAHHOW 3a1aud, 0e3 Kakux-IIMOo MpeoOpa3oBaHUil C X
WCIIOJIb30BaHUEM, HANPABJICHHBIX Ha PEIlICHUE 3a/1a4H.

nim
B pemennn orcyrctByer OJJHA m3 ucxomHex ¢Gopmyit, HeoOXoanmast
JUTSL pellieHus] JaHHOW 3afauu (WM YTBEpXKICHHE, JIeKallee B OCHOBE
peleHns), HO TPHUCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpazoBaHUs
¢ UMeromuMucs (GopMyJIaMu, HallpaBJIeHHbIC HA PEIICHUE 3aa4m.

N
B OJTHOM 13 ucxomubIx (opMyI1, HEOOXOMMMBIX [UTSl PEIICHHs TAHHON
3a1aull (WM B YTBEPKICHHH, JISKAIIEM B OCHOBE PELICHHs), JOMyIIeHa
omuOKa, HO TMPHUCYTCTBYIOT JIOTHYECKH BEPHBIC TMPeoOpa3oBaHUs
¢ UMeroIumMucs GopMyJiaMH, HallpaBJIeHHbIE HA PelleHHe 331a41

Bce ciyuam pemieHusi, KOTOpblE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTEPHUSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaia

Maxcumanvruwiii 6ann 3
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B cootBerctBun ¢ Ilopsiikom mNpoBeNeHHMS TI'OCYAApCTBEHHOM HTOroBOH
aTTecTaluy 1Mo 00pa30BaTENBHBIM MPOTpaMMaM CpPEIHEro O0mero oOpa3oBaHUS
(nmpuka3 Munnpocsemenus Poccun u Pocobpranzopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBan MunroctoMm Poccuu 10.12.2018 Ne 52952)

«82. <..> Ilo pe3ynpTaraM NE€pBOM M BTOPOHl IPOBEPOK 3SKCIEPTHI
HE3aBUCHMO IPYT OT Ipyra BBEICTABIIIOT OayUTBl 3a KaKABIH OTBET Ha 3aIaHUA
9K3aMeHaIMOHHOH paboTel EI'D ¢ pa3BépHyThIM OTBETOM. <...>

B ciyuae cymiecTBEHHOTO pacXOoKICHUS B OajuiaxX, BBICTABICHHBIX IBYMS
9KCTIEpTaM¥, Ha3HadaeTcs TpeThs mpoBepka. CymIecTBEHHOE PacXOXKICHHUE
B Oamnax ompeneseHo B KPUTEPHUAX OLEHMBAHUS IO COOTBETCTBYIOIIEMY
y4eOHOMY MPEIMETY.

DKCIIepTy, OCYIIECTBIAIOMIEMY TPETBIO MPOBEPKY, IPETOCTAaBILIETCS
uHpopManuss o Oanax, BBICTABIEHHBIX JKCIEPTaMH, paHee MPOBEPSBIINMHU
9K3aMEHAIIOHHYIO paboTy».

CyIlIeCTBEHHBIM ~CYHMTAeTCs pacxokaeHue B 2 win Oosee Oaiia,
BBICTaBJIEHHBIX 9KCIIEPTaMH 3a BBIIIOJIHEHHUE JII000ro u3 3amanuit 27-32. Tperuit
9KCTEPT NPOBEPSET TONBKO T€ OTBETHl Ha 3aJaHHs, KOTOpPbIE BBI3BAIM CTOJNb
CYIIIECTBEHHOE PACXOKACHHE.
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