EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Enuublii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

I/IHCprKIIl/ISI IO BBINNOJITHCHHIO paﬁOTLI

Jnst BBINOJIHEHMST 9K3aMEHAIIMOHHON paboThl Mo (GH3MKe OTBOIUTCS 3 Yaca
55 munyT (235 MuHYT). PaboTa cocTouT M3 JBYX YacTei, BKIIOYAIOUIUX B CeOs
32 3amaHus.

B samanuax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SBISETCS LETOE YHUCIO
WIN KOHEYHas JecATH4YHas ApoOb. OTBET 3amuIIuTE B MOJE OTBETa B TEKCTE
paboThI, a 3aTeM IEepeHEeCHUTe I0 TNPHUBEAEHHOMY HIKE 00pasly B OIaHK
otBeta Ne 1. Enuaniis! m3MepeHus GU3HIECKUX BEJIMUUH MICATh HE HYXKHO.

OTBerT: 7.5 cM. 3 ? > 5

OrBeroM K 3amanmsaMm 5-7, 11, 12, 16-18, 21, 23 u 24 sBuasgercs
MOCIIeI0BaTeIbHOCTD 1ip. OTBET 3aMUIINTE B MOJIE OTBETA B TEKCTE pabOTHI,
a 3aTeM MepeHecUuTe Mo MPUBEAEHHOMY HIDKE 00pasily 6e3 mpoOesoB, 3amsThiX
U IPYTUX JOMOJHUTEIBHBIX CHMBOJIOB B OJiaHK 0TBeTOB Ne 1.

AlB
OrTBer:
4|1 741
OTtBeToM K 3amannio 13 sBistercst cioBo. OTBET 3aMHIINATE B ITOJIE OTBETA

B TEKCTE padOTHI, a 3aTeM MEePEHECHUTE M0 MPUBEAEHHOMY HIDKE 00pasily B OJaHK
orBeToB No 1.

OteeT: BHESG‘ 12BN PA BO

OTtBeTOoM K 3amanuaM 19 u 22 asisrorest Asa yncia. OTBET 3aIUIINTE B I10JIE
OTBETa B TeKCTe paboTHI, a 3aTEM MEPEHECUTE M0 MPUBEIEHHBIM HIDKE 00pa3iam,
He pa3zenss yuciia npodenoM, B O1aHk oTBeToB Ne 1.

Maccosoe
3apat a1pa YHCII0
aapa A
38 94 3894
Orser: | 14 + 0‘2 ) H. | i l-l O I 2

OrtBer Kk 3amanusiM 27—32 BKIIIOYAET B ceOsl MOPOOHOE OMHUCAHKE BCETO X011
BBHINOJTHEHHS 3aJaHus. B OmaHke oTBeToB Ne 2 yKaxuTe HOMEp 3aJaHHS
Y 3aIMIINTE €r0 MOJHOE PEIlCHHE.

IIpu BBIUMCIEHUAX pa3periaeTcs HCIOJIb30BaTh  HEMPOrPaMMHUPYEMBbIH
KaIbKYJISATOD.

Bce Omanku EI'D 3amonHAIOTCS ApKUMH 9€PHBIMU YepHIaMU. Jlomyckaercs
WCIIOJIb30BAHKE TEJIMEBOM WM KalWJUIIPHON PYUKH.

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 1/15

[Tpu BBIMOJHEHHH 33JaHUN MOXHO TIOJIb30BATHCS UYEPHOBUKOM. 3ammcH
B YePHOBHKE, 2 TAKIKE B TEKCTE KOHTPOJLHBIX H3MEPHUTEIbHBIX MAaTEPHAJIOB
He YYNTHIBAKTCS MPH OIeHUBAHNH PAa0OTHI.

Banmelr, momydenHsle Bamu 3a BBINOJNHEHHBIC 3aaHUs, CYMMHUPYIOTCS.
[MocrapaiiTech BBITIOIHUTH KaK MOXKHO OOJIBIIIC 33JJaHU/ U HAOpaTh HAaUOOJbIICEe
KOJINYECTBO OaJlIOB.

Iocne 3aBepmicHHs pabOTHI MPOBEPHTE, YTO OTBET HA KAXKIOC 3aJaHUC

B Omankax orBeToB Nel u No2 3ammcaH 1Mo mpaBHIIEHEIM HOMEPOM.

Kenaem ycnexa!

Bawm npu BeInoHEHNH pabOTHI.

Hmxe NPUBCACHBI CIIPABOYHBIC HJAHHBIC, KOTOPBIC MOIYT HOHa,HO6I/ITLC$[

)IeCﬂT](I‘{H])Ie NPUCTAaBKH

Haunmeno | O6Go3nauenn | Muoxurens | Haumeno | O6o3HaueHue | MHOXHTEIb
BaHUE e BaHHUC
rura r 10° CaHTH c 107
Mera M 108 MUJITH M 107
KIJIO K 10° MUKPO MK 10¢
TeKTO T 10? HaHO H 10°
nenu I 101 MTHKO 0! 1012

Koncmanmot

YHCIIO T n=3,14

YCKOpEeHHE CBOOOIHOTO MaJcHUs Ha 3eMIe g=10 Mm/c?

rpaBUTALMOHHASI TIOCTOSIHHAS
YHUBepcallbHas ra3oBasi IOCTOSHHAS
MmocTosiHHAs bonbpiiMana
MOCTOSIHHAsE ABOTaJ[po

G =6,7-10"" H-M¥/kr?
R =28,31 x/(monb - K)
k=138102 /K
Na= 6-102momp?

CKOpPOCTB CBETa B BAKyyMe c=3-108m/c
;03<1)¢)HHHGHT IIPONOPLUOHAIIBEHOCTU B 3aKOHE K = 1 — 90-10° Hens? KR
yJIOHa 4me,

MOAYJIb 3apsijia 3JICKTPpOHA

(311eMeHTapHBIH AIEKTPUUECKUH 3apsin)
noctosinHas [Tnanka

e=16-10"1 Kz

h=6,610"3 JIx-c
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

Coomnouwenue Meofcdy pasiudHvimu eduuuuamu

TemIepaTypa

aTOMHas €IMHMIIA MaCChI
1 aToMHas eqMHNIIA MACChl SKBUBAJIEHTA

1 97IeKTPOHBOJIBT

1 actpoHOMHYECKAs eAUHUIIA

1 cBeTOBOI roJ
1 mapcex

Macca yacrTuig
3JIEKTPOHA
MIPOTOHA
HEWTpOHa

0K=-273°C

laeMm = 1,66-10'27 KT
931,5 MaB
13B=1,6-10""° Ix
1 a.e. =150 000 000 xkm
1 cB. rog = 9,46 - 10° m
1 mk = 3,26 cB. TOzIa

9,1-103 k2~ 5,5-10"*a.e.m.
1,673 -107%7 ke ~ 1,007 a.e. m.
1,675-107%7 ke ~ 1,008 a. e. M.

ACTpOHOMl/I‘leCKI/le BCJINYUHBI

cpenHul paguyc 3emiu

paauyc ConHua

TemnepaTypa nosepxsHoctu ConHia

Rg = 6370 kM
Ro =6,96 - 108 M
T =6000 K

IThomnocmo
Boasl 1000 xr/m3

nIpeBecuHsl (cocHa) 400 kr/m?
kepocuHa 800 kr/m*

roxcostHevysoro macia 900 xr/m?
amromuHus 2700 kr/m3

skenesa 7800 kr/m3

prytu 13600 xr/m?

Yoenvnaa mennoémrkocmeo

BozbI 4,2-10° JIk/(xr - K)
meaa 2,1-10% Tx/(kr - K)
xenesa 460 JIx/(xr - K)

amromuars 900 x/(xr - K)
menu 380 JIx/(xr - K)
gyryna 800 JIx/(kr - K)

cuHna 130 Jx/(xr - K)

Yoenvnas mennoma

napoo6paszosanus Bogsl 2,3 - 108 JIx/xr
naaBneHus ceuana 2,5 - 104 Jix/xr
maBieHus mpaa 3,3 - 10° Jx/kr

Hopmanvuvie ycnosua: napnenue — 10° Ila, temneparypa — 0 °C

Monapnasa macca
asora

aprosa

BOZIOpOJIA
BO3IyXa

BOJIBI

28- 103 kr/mounb

4-10° kr/mMoinb

renus
40- 10 kr/mMonb KUCIIOpoa 32107 kr/mMonb
2-10° xr/mMoib JIUTHUS 6-10° kr/monb
29- 107 kr/mMonb HEoHa 2010 xr/moib

18-10°3 kr/monb

YTJIIEKHCIIOTO Ta3a

44-10°% kr/monb

[ ]

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 2/15

Yacrp 1

Omeemamu K 3a0anuam 1-24  aenaromca  cnoeo, uucio  uiu
nocnedosamenbHOCHy YUPp unu yucen. Januuiume omeem 6 noe omeema 6
mexcme pabomul, a 3amem nepenecume ¢ bB/IAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmayouiezo 3a0aHus, HaYUHas ¢ hepeoii kKnemouxu. Kaxcoviii
CUMG0I RUWIUME 6 OMOEILHON K1eMOYKe 6 COOMEEMCMEUN ¢ NPUBCOEHHBIMU
6 onanke oopazyamu. Eounuyvl usmepenus guzuueckux eenuuun nucams ne

HYJHCHO.

Jlozaka mibIBET MO HapyCOM O BETPY CO CKOPOCTHIO 9 KM/4 OTHOCHTEIBEHO BOJIBL.
Betep myer co ckopocTbio 15 KM/4 OTHOCHTEIBHO BOZBI. YeMy paBHa CKOpPOCTh
BETpa OTHOCHUTEJILHO JIOAKHU?

OrTBer: KM/4.

C KakuM MaKCHMaJIbHBIM YCKOPCHHEM MOXKHO IOJHHMATh C TIOMOIIBIO BEPEBKU
Teno maccoil 200 Kr, eciaM BepeBKa BBIIEPKUBACT HENOJBHKHBIA TIpPy3
MaKkcUMabHON Maccoi 240 kr?

OtBerT: M/c2.

Ha paBHOMEpHO IBIDKYIIEECs TS0 Maccoi 2 KT Hadalia IeiicTBOBATh IIOCTOSTHHAS
TOpMO3sIIas cuia. BennmdmHa UMIysbca 3TOW CHJIBI K MOMEHTY OCTaHOBKH Tea
cocraBmia 4 H - c. Kakoii Opl1a CKOpOCTB Te€Tla B MOMEHT Havajla TOPMOXKCHUS?

OTBeT: m/c.

KakoBa JUIMHa A 3BYKOBBIX BOJIH B CPEJE, €CJIM CKOPOCTH 3BYKa B JTOil cpesie
v = 1500 m/c, a mepros1 3ByKoBbIX Kosebanuii T =2 - 102 ¢?

OTBeT: M.

~
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 3/15

IMyns ABMXETCA TOPM3OHTAILHO M HPOOUBAET AOCKY. IIpM 3TOM CKOpOCTh €& Mabunk Haxoautes B udre. JIMQT HAUMHAET JBMKEHHE BBEPX C YCKOPEHHEM. —
JIBHKCHHS yMEHBIIACTCs B 2,5 pasa. BeiGepure ABA BEPHBIX YTBEPIKACHHS. YcTaHOBHUTE COOTBETCTBUE MEXIY (PU3NUECKUMHU BETMYMHAMU U (HOpMyIIaMH, 110 g
1) BBINOMHSETCS 3aKOH COXPAHEHHUS] MEXaHIMYECKON IHEPIHU KOTOPBIM HX MOXKHO PACCUHTATh. T
2) CKOPOCTB I/l YMCHBIIACTCS 32 CYCT PAGOTHI CHITBI TAKECTH K ka0l O3UIMKU TIEPBOTO CTONOLA MOAGEPUTE COOTBETCTBYIOILYIO MO3UIIHIO <
8) CKOPOCTB MyJIH YMEHBIACTCS 32 CYCT PAGOTHI CHIIBI TPCHHA U3 BTOPOTO CTONOLA M 3alMIIWTe B TaGauily BhIOpaHHBIE LU(PBI MOM T
4) mosHAsI MEXaHHYECKAs! SHEPTHUSI ITyJIH YMCHBLIACTCS COOTBETCTBYIOLIUMH OYKBaMHU. @)
5) monHas MEXaHHYECKas! SHEPTHS IyJIN YBEIHINBACTCSI
OU3NYECKUE BEJINYMHBI OOPMVYIJIbI o
A) Bec Manbunka 1) mg + ma O
Orser: b) Cuna peaxmn omopsl, 2) mg—ma C
NPWIOKEHHAs K MaJbYUKy 3) ma T
. 7“ 4) mg g
III I'py3, NpPUBA3aHHBIA K HMTH, OTKJIOHMIM OT HOJIOKEHHUS /i v
paBHOBECHs] M B MOMEHT t = 0 OTHYCTWJIM U3 COCTOSHHS TOKOSI : S
(cM. pucynox). Kak mpu ABWKEHMHM TIpy3a K IOJIOKCHHIO Al B =
paBHOBeCcHMSI B MOMEHT BpeMeHM { HU3MEeHSATCS ero | OTtBeT: <
NOTCHIMANBHAS JHEPTUsi B IOJNE TDKECTH H  MOIYJb 0 x =
TaHTEHINAJIBHOTO YcKopeHHs? CONpOTHUBRICHUEM JBIDKEHHUIO IPeHeOpeyb.
i i B cocyne HaxoauTes cMech IBYX raszos: 4 - 1022 monexys kucnopona u 4 - 102 r
st KaXk10M BETMYMHBI OINIPENIEIUTE COOTBETCTBYIOIINN XapaKTep U3MEHEHHUSL: ya A ABY: : Y. pon 10
MOJIEKYJT BOJ0poaa. KakoBO OTHOIICHHE KOJMYECTBA BEIIECTBA KHCIOPO.a N
1) yBemmumnBaeTcst "
K KOJIMYECTBY BEIIECTBa BOJOPO/IA’
2) yMeHbIIaeTCs ¥ Betl AOPOA 8
3) HEe U3MEHHTCA N
. o Ortser: N
3anuiure B TaONUIy BBIOpaHHBIC MU(PBI AT KKI0H QU3HISCKOI BETMYHMHBIL.
[utpsl B 0TBETE MOTYT TIOBTOPSTHCS. o
III Tennosas mamuza ¢ KITJ 50% 3a 1uka paGoTsl 0TAaeT X0NoawIbHUKY 50 JIxK
sHepruu. Kakoe KONMYECTBO TEIUIOTHI MAIlMHA T[OJAYyYaeT 3a [UKJI OT =
E—
[NoTeHunanbHas SHEPTUS TaHreHMaIBLHOE YCKOPEHHUE Harpesares? —
—
Ortger: Jx. =
B cocyne mnox mopiiHeM HAXOAUTCS BIAXHBIA BO3AYX C OTHOCHTENIBHOM —
~ —
BaxHocThE0 60%. Kakoit Oyner oTHOCHTEbHAS BIAXXHOCTh BO3AyXa B COCyle, ==

eci ero 00bEM M30TEPMHUYECKH YBEINYHTH B 2 paza?

OrTBeT: %.
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Temneparypy XOJOIWIbHUKA MICAJIbHONM TEIUIOBOW MAIIMHBI YBEIHYUIHY,
OCTaBUB TeMIIEpaTypy HarpeBaTess npexxHei. KommuecTBo TennoTel, NOIy4eHHOe
ra3oM OT HarpeBaTelis 3a LUKJI, HE H3MEHUIIOCH.

BriOepute W3 TIPEUIOKEHHOTO TEPEYHs Ba BEPHBIX YTBEPXKICHUS, KOTOpPHIC
COOTBETCTBYIOT ONTUCAHHOM CUTYallUHU:

1) KIT/] Ter1oBoif MamnHBI yBEITHIUIICS.
2) KII/I TermioBO#t MaIIMHBl YMEHBIIIHIICS.
3) Pabora rasa 3a IMKJI HE U3MEHHUIIACH.
4) PaboTa rasa 3a UK yMEHBIIIACK.

5) Pabora ra3a 3a UK yBeTUIHIACH.

OTBerT:

O0BEM cocyia ¢ HACATBHBIM I'a30M YBEIWYWIN BTPOE M YBEIHIHINA TEMIIEPATypy
B 2 pasa. JlaBlneHHe NpU OSTOM OCTaIOCh HEW3MEHHBIM. Kak H3MeHHIUCH
KOHIEHTPAIS ¥ CPEAHEKBaIpaTHYHAsI CKOPOCTh MOJIEKYJI ra3a?

Jl1sl Ka>k10M BEJIMYMHBI OIIPENIEINTE COOTBETCTBYIOIIUN XapaKTep U3MECHEHMUSL:

1) yBenmmuuiach
2) YMEHbBIIIUIIACh
3) He U3MEHMIACh

3anuuiure B TaOJUILy BbIOpaHHBIC UMPHI VI KOKA0H HU3MUECKOH BEIINUUHBI.
Hudpsl B 0OTBETE MOTYT ITOBTOPATHCSL.

KoHneHnTpanus Mosekysn CpenHekBaipaTUIHAs CKOPOCTh MOJIEKYII

Ha pucyHke m3o0pakeH JAJIMHHBIN NUJIMHAPUYECKHN MPOBOJHUK,
M0 KOTOPOMY IIPOTEKAaeT AJIeKTpuueckuii Tok. Hampasienue toka
yKa3aHo cTpeikoil. Kak HampaBieH BEKTOp MAarHUTHOW MHIYKLUH
nosst 3toro Toka B touke C (empaso, é1e60, om nabvnwodamens,
K HaOooamenio, 6Hu3, 6éepx)? OTBeT 3anuimte cIoBoM(-aMu).

()

T,,

OTBeET:

PaccrosiHre MeXay IBYMS TOUECYHBIMH SJIEKTPHUECKUMH 3aps1aMHi YMEHBIIIIIN B
3 paza, KaXk/Iblii M3 3apsiI0B YBEINYWIN B 3 pa3a. Bo CKOJBKO pa3 yBeqMumiCs
MOJTyJIb CHJI JJIEKTPOCTATUIECKOTO B3aMMOACHCTBHS MEXy HUMH?

OtBert: B pa3(-a).

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 415

DJEeKTPOH U MPOTOH BIETAIOT B OJJHOPOJAHOE MAarHUTHOE 10JIE TIEPIEHIUKYIISIPHO
BEKTOPY MAarHUTHOH WHIYKIUH CO CKOPOCTAMH V U 2V COOTBETCTBEHHO.
OTHOILIIEHHE MOXYJS CHJIbI, JEHCTBYIOIIEH CO CTOPOHBI MarHUTHOTO MONSA HA
NIEKTPOH, K MOJYJIIO CUJIBI, IeHCTBYIOIEl Ha IPOTOH, PABHO

OrTBer:

- Ha XKEJIE3HBIH CepACUHMK HAJEThI IBE KATYIIKH, KaK MOKa3aHo Ha pucyHke. [o

MPaBOH KaTyIIKe MMPOITYCKAIOT TOK, KOTOPBIN MEHSETCS COTJIACHO NMPUBEAEHHOMY
rpaduky.

Ha ocnoBanum storo rpaduka BeIOEpHUTE ABa BEPHBIX YTBEPACHHUS O MPOIIECcax,
MPONUCXOAIINX B KaTYIIKaX U CEPICUHUKE.

i, A
2
1)

5
0,5 H—+——————d
0 1283456 78¢te

1) B mpomexytke 0—1 ¢ cuia TOka B IEBOW KaTyIITKE PABHOMEPHO YBEIIMIHBACTCSL.
2) Monynb cHiBl TOKAa B JICBOW KaTylIKe B MPOMEXyTKe 1—2 ¢ Ooible, 4eM B
poMexyTke 4—6 c.

3) B mpomexyrtkax 0-1 ¢ m 6—8 ¢ HampaBieHHS TOKa B IIPaBOil KaTyIIKe
pa3IUIHEIL.

4) B mpomexxyTke BpeMeHH 2—3 ¢ CuJia TOKa B JICBOH KaTyIIKe OTIMYHA OT HYJIS.

5) B mpomexyTke 6—8 ¢ MOAyJIb MHAYKIIMA MarHATHOTO TOJISA TIPaBOH KaTYIIKH
PaBHOMEPHO YMEHBINAETCS.

OTBeT:

~

oN AUA NI9HhO9O0dNHEdL

MITINTWANIINED - szzToz




EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

Hcrounnk Toka ¢ D/]C 1 BHyTpeHHNM COTIPOTHBIICHHEM I' CHadasa ObII 3aMKHYT
Ha BHeIIHee compoTHBieHue R. 3areM BHelIHee CONPOTHBICHUE YBETHYHIIH.
Kak mpu 3TOM M3MEHATCS cuila TOKa B IENMU M HAIPSHKCHHE Ha BHEIIHEM
COTNPOTHUBJICHUU?

ﬂﬂﬂ KaXX1011 BEIUUUHBI OIpCACIINTC COOTBeTCTByIOHII/[ﬁ XapaKTep U3MCHCHUS:

1) yBenmuuurcst
2) yMEHBILIHUTCS
3) He U3MEHUTCS

3anmmmnTe B TabawIy BEIOpaHHBIE H(PHI [T KaXKIO0H (PU3NIESCKON BEIHIIHEL.
Lucdpel B 0TBETE MOTYT HOBTOPSTHCS.

HaprDKeHI/Ie Ha BHCITHEM

nja TOKa B 8871
Cuna Toka e COITPOTUBJICHUHA

KonebarenbHblii KOHTYp COCTOMT M3 KOHJeHcatopa EMKOCThI0 C M KaTyIIKH
MHIYKTUBHOCTBIO L. IIpM 3J€KTpOMarHMUTHBIX KOJEOaHUAX, MPOUCXOJSIIUX
B 9TOM KOHTYpPE, MAaKCUMAJIbHBI 3aps]l IUIACTUHBI KOHACHCATOPA PaBeH (.

VCcTaHOBHUTE COOTBETCTBHE MCKAY (1)I/IBI/I‘IGCKI/IMI/I BCIIMYMHAMH 1 Q)opMynaMH JUIA
HX BBIYHCIICHUA.

K kak1o¥i mo3unuy nepBoro crojidua noadepuTe COOTBETCTBYIONIYIO MO3UIIUIO
BTOPOT'O M 3alUIIUTE B TaOJUIly BbIOpaHHbIE IM(PHI MOA COOTBETCTBYIOIIMMHU
OykBaMu.

OU3NYECKUE BEJIMYMHBI OOPMVIJIbI
A) MakcuManbHast SHEPTHsI 1 a
IIEKTPUYECKOTO MOJISl KOHJIEHCATOpa ) 2C
B) MakcuMaibHas cuiia ToKa, c
HPOTEKAOIIETO YEPEX KATYIIKY 2) q n
q
3 e
cq?
4) 5

OTBerT:

DU3NKA

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 5/15

H3oron 238Th, UCIIBITAaB CEPUI0 - M 3JIEKTPOHHBIX [3-pacriajioB, MPEeBPaTUIICS

B u3oton “39Po, OnpesenuTe YUCII0 a-paciaioB U 3EKTPOHHBIX B-pacraios.

Yucno a-pacnason Ywcito 3NMeKTPOHHBIX B-pacnasios

Iepuos moypacmnaia u30Tona Hatpus 52Na paseH 2,6 roga. Ecin nsHayansHo
obut0 104 Mr 3TOrO HM30TOMA, TO CKOJBKO HMPUMEPHO €ro OCTAaHEeTCsA depe3
5,2 roga?

OTBeT: MT.

21 | Ha pucynke mnpesncraBieHa IuarpaMMa 3HEPreTHYECKUX YPOBHEH, aToma.
YcTaHOBUTE COOTBETCTBHE MEXKIY MPOLIECCAMU M BO3ZMOKHBIMU ITEPEX0JaMH.

4?‘1{ 14

K kaxoil mo3uumu nepBoro crondna noadepuTe COOTBETCTBYIOLIYIO HO3HLIUIO
W3 BTOPOTO CTOJNIOIIAa W 3alWIINTe B TaONUIy BBIOpaHHBIE HUGPHI IIOX
COOTBETCTBYIOIMMH OYKBaMH.

MMPOLIECC
A) TOrJoOUmeHHE aTOMaMH CBeTa
HaWMEHbLIEH YaCTOTHI
B) wu3nydenme cBera HamOoNbIIECH
YacTOTBI

IEPEXO/1
1) mepexon 1
2) mepexoxn 2
3) mepexon 3
4) mepexon 4

OtBeT:

~
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Omnpenenute MOKa3aHWS IHHAMOMETpa (CM. PHCYHOK), €CIH TOTPEIIHOCTH
IPSIMOTO U3MEPEHUsSI CHIIBI PaBHA ITOJIOBUHE LIEHHI AeieHus qTuHamomerpa. llkana
JMHAMOMeETpa nporpaayuposana B H.

T

OtBeT: ( + ) H.

B onanxk omeemoe Ne 1 nepenecume monbvKo 4ucada, He pazoensis ux
npooenom unu Opy2um 3HAKOM.

Heobxoaumo coOpaTh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY, C IIOMOIIBIO KOTOPOIi
MOYHO ONpeNeNuTh KO3(D(GHUINEHT TPEHUSI CKOJBKEHHUS allOMHHUS 10 JIEPEBY.
J71s1 3TOro IIKOJIBHUK B3] IEPEBAHHYIO PENKY.

Kakne nBa mnpenmera W3 TNpHBEAEHHOTO HIDKE TIEpEeYHS 00OpYJOBaHMS
HEOOXOIMMO  JOTOJNHHUTENHFHO  HWCIOJAb30BaTh Ul MPOBEICHUS  3TOTO
JKCIepuMeHTa’?

1) cranbHOM OPYCOK C KPFOUKOM

2) anrOMUHHUEBBINH OPYCOK C KPIOUKOM
3) meH3ypka

4) nuHaMOMETp

5) cekyHgomep

B oTBer 3anmmuTe HOMepa BEIOPAHHBIX IPEIMETOB.

OTBerT:

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 6/15

PaccMoTpuTe TabauIly, COOEPIKALIYIO CBEAEHHUS O IPKUX 3BE3AX.

HaumenoBanue | TemnepaTtypa. Macca Panuyc

patypa, (B Mmaccax (B paamycax Co3Be3ne

3Be3/IbI K
CouiHua) CouiHua)

Menammai (f 9350 2,7 24 Bosumusii
Bosnuuero A)
Jlene6 8550 21 210 Jlebenn
Canp 6500 12 255 Jlebenn
Berenbreiize 3100 20 900 OpuoH
Purens 11 200 40 138 OpuoH
Aunbpiebapan 3500 5 45 Tenery
Onp-Har 14 000 5 4,2 Tenen

BriGepute Bee yTBEpKI€HHSA, KOTOPbIE COOTBETCTBYIOT XapaKTEPUCTHKAM 3BE3 L.

1) 3Besma Caap OTHOCHTCS K CBEPXTHUTAHTaM.

2) 3BE3mbr Jlene6 u Caap OTHOCATCS K OJHOMY CO3BE3/MIO, 3HAYUT, HAXOATCS
Ha OJMHAKOBOM paccTosiHuu oT CoIHIA.

3) 3Be3na AnbaedapaH OTHOCHUTCS K CIIEKTpaibHOMY Kiaccy K.

4) 3Be3na MeHKaJIMHAH OTHOCHUTCS K TOMY XK€ CIIEKTPAlbHOMY KJIAacCy, 4TO W
CouHiie.

5) Temmneparypa Ha MOBEPXHOCTH AJbie0apaHa IPUMEPHO PaBHA TEMIIEPATYPE
Ha noBepxHoctd CoJHIIA.

OrtBeT:

He 3a6y0bme nepenecmu 6ce omeemol 6 01anK omeemog Ne 1 ¢ coomeemcmeuu
¢ uncmpykuyueil no ewvinoanenuro pabomwl. Ilposepome, umoobvr Kasxycowii
omeem 0bli1 3aNUCAH 8 CMPOKE C HOMEPOM COOMEEMCIEYIou;e20 3a0aHU .

Yacrts 2

Omeemom K 3adanuam 25-26 saenaemcsa uucno. 3anuwiume ImMo 4ucio 6
none omeema 6 mexcme padomwl, a 3amem nepenecume ¢ bITAHK
OTBETOB N 1 cnpaea om Homepa coomeemcmaeyou|ezo 3a0anus, HauuHas
¢ nepeoii knemouku. Kascowvlii cumeon numume 6 omoenvHoll Kiemouke 6
coomeemcmeuu ¢ NPUBEOCHHLIMU 6 Onanke oopazyamu. Eounuuywt
uzmepenusn unuuecKux eeaUYUR RUCAMb He HYHCHO.
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Hebonpmo#i onoBsHHBIN mIap, jJeTeBmHil co ckopoctbio 30 M/c, B pe3ynbraTe
CTOJIKHOBEHUS C MACCUBHOM CTalbHOM IUIMTON OCTaHOBWICS, U €r0 TEMIIEpaTypa
noBeicuiack Ha 2 °C. [lpeneOperass moTepsiMH SHEpTHH Ha TeIDIONEepenavdy
OKPYXKaIOIIMM TeJIaM, BBIYHCINTE MO 3TUM JaHHBIM YAEIbHYIO TEIIOEMKOCTh
0JIOBa.

OtBer: Jox/(xr - K).

CoOupatomias TuH3a JaeT MHAMOE, YBEIMUEHHOE B 5 pa3 M300pakeHHne Ipea-
MeTa, Haxogjsmierocss Ha pacctosiHud 20 cM oT Hee. Onpenenure OnTHISCKYIO
CHJTY JIMH3BIL.

OrTBeT: JUITP.

B nemun, u3o0pakeHHOW Ha pPHUCYHKE, CONPOTHUBIICHHE
JIM0/1a B NIPSIMOM HallpaBJIeHHH MPeHeOpexknMo Mallo, a B
00paTHOM MHOTOKPAaTHO IIPEBBIIIAET COMPOTHUBICHHUE
pe3ucTopoB. Bce pe3ucTopsl  MMEHOT  OJUHAKOBOE
COIIPOTHUBJICHUE, PABHOEC BHYTPEHHEMY COIPOTUBIICHUIO
UCTOYHUKAa TOKa. Bo BHemHeW Lenu BbIACIACTCS
MoutHOCTh P. Kak H3MeHUTCS MOITHOCTB, BBIIENIAIONIAsICS
BO BHEUIHEW 1enu, Mpu JAPYyrod  IOJSIPHOCTH
MOJKITIOUEHHs] MCTOUHNKA ToKa? 1300pa3uTe SKBHBAJICHTHBIE CXEMBI AT ABYX
Clly4acB MNOAKIIIOYEHHsS HUCTOYHUKA. OTBET MOSCHHUTE, ONMPasCh Ha 3aKOHBI
SNEKTPOJMHAMUKH.

Ilonnoe npasunvnoe pewenue Kaxcooii u3 3adau 28—32 001xcno cooepircamsp
3AKOHBL U POPMYIbl, RPUMEHEHUE KOMOPLIX HEO0X00UMO U 0OCHAMOUHO O/
pewienun 3a0auu, a maxice mamemamuyeckue npeodpa30eanus, pacuémol ¢
YUCTIEHHbIM OMEEMOM U NPU HeOoOX0O0UMOCMU DPUCYHOK,
pewenue.

ROACHAIOWUIL

I'py3 maccoit m = 2,0 kr, MoABENMIEHHBI HA TOHKOW HUTH, IIETUKOM TIOTPYXKEH B
BOAY M HE KacaeTcs JIHa cocyaa (cM. puc.). Moaynb CHIbI HATSDKCHUS HHUTH
T = 13 H. Haiigute 06beM Tpy3a.

~
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Craptyst U3 TOYKH A (CM. PHCYHOK), CIIOPTCMEH IBIDKETCS A B
PaBHOYCKOpPEHO [0 TO4YKM B, mocne Kkortopod MoAayib

CKOPOCTH CIIOPTCMEHA OCTAaeTCsl MOCTOSHHBIM BIUIOTH 10

touku C. Bo ckoibko pa3 Bpemsi, 3aTpadeHHOE CIIOPTCMEHOM

Ha y4yactok BC, Gounbine, yem Ha yyactok AB, ecnu Monyns
ycKopeHHsl Ha 00oux ydacTtkax oxuHakoB? Tpaexropus BC —
MOJYOKPY>KHOCTb.

C

Huknuueckuil nporecc, NPOBOAUMBIN HajJ OJHOATOMHBIM HJEAJIbHBIM Ta30M,
mpeAcTaBlIeH Ha pucyHke. Ha yugactke 1—2 ra3 coBepmaeT paboTy
A12=1000 JIx. Yuactok 3—1 — angmabara. KoamuecTBO TEIUIOTHI, OTIAHHOE
ra30M 3a OUKJI XOJOAWIBHHKY, paBHO |Qxos| = 3370 /x. KommuecTtBo BemecTBa
rasa B XOJle¢ Ipolecca He MeHseTcs. Haiimure paboTy |Asi| BHEOIHHX CHI
B ainabaTHOM TIpoIIecCce.

P
2
pPor====-= !
// !
27
e
P |
e : 13
0 Vo ov, V

KonebarenbHbIH KOHTYp paguoNprHeMHUKAa HACTPOCH Ha JUIHHY BOJHBI A=500 M.
WHnykTHBHOCTh KaTymku KoHTypa L = 3 Mx['H. B kxoHType ucmomb3yercs
IUTOCKHUI BO3AYIIHBIN KOHAEHCATOP, PACCTOSIHUE MEXAY IUTACTHHAMH KOTOPOTO
d = 1 Mmm. MakcuMalbHasi HAMPSDKEHHOCTD AIICKTPUYECKOTO MOJIS KOHICHCATOpa
B xone konebaHWil Emax = 3 B/M. KakoB makcumanbHBIH TOK B KaTyIIKe
HHIYKTHBHOCTH?

MeTaM4ecKkyro IUIACTHHY OCBEIIAI0T MOHOXPOMATHYECKUM CBETOM C JITHHOM
BomHbl 500 HM. OrmpenenuTe MaKCHMAalbHYI) CKOPOCTH (DOTORIEKTPOHOB,
BBUICTAMONINX C TMOBEPXHOCTH IUIACTHHBI, €CJIM paboTa BBIXOJA JIICKTPOHOB
13 JaHHOTO MeTayia coctapiser 1,4 3B?

Ilposepvme, umobvr Kadxcovlii omeem ObL1 3GNUCAH PAOOM C HOMEPOM
CoOmeemcmeyouezo 3a0anus.
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CucreMa oleHMBAHHSA YK3aMEHAIHOHHOI padoThI Mo pu3uKe

3aganua 1-24

Banmanus 1-4, 8-10, 13-15, 19, 20, 22 u 23 yacTtu 1 u 3amanus 25 u 26 yactu
2 oueHuBaroTcs 1 GayutoM. DTH 3aJaHuUs CUNTAIOTCS BBIIOJIHEHHBIMU BEPHO, €CIN
NPaBUIBHO yKa3aHbI TpeOyeMoe YUCIIo, 1Ba YHCIIa HIIH CJIOBO.

Bamanms 5-7, 11, 12, 16-18 u 21 gactu 1 onenuBaroTcs 2 OaytlaMH, €CIIH
BEPHO yKazaHbl 00a 3/eMeHTa oTBeTa; | OayutoM, eciau AOMyIleHa oumHnOKa B
yYKa3aHUM OJHOTO M3 3JEeMEHTOB oTBeTa, W (0 OaiioB, eciy AOMYyIIEHO JBE
onmoOku. Eciam ykazaHo Goiee OByX DJIEMEHTOB (B TOM YHCIIE, BO3MOXHO, H
MpaBUIbHEIE), TO cTaBUTCs 0 GaynoB. 3agaHue 24 oreHUBaeTCs 2 6ayuiaMu, eciu
yKa3aHbl BCE BEpHbIE DJIEMEHTHI 0TBETa; 1 OayuioM, eciu JOoIyllieHa OHa OIInOKa
(B TOM 4YMcne yKazaHa OJHA JIMINHAA LU(pa HApALy CO BCEMH BEPHBIMHU
9JIEMEHTaMH WM He 3alMCaH OJHH 3JEMEHT 0TBeTa); 0 0ayuioB, €cii TOMYIICHO
nBe omuOku. B 3amanusx 5, 11, 16 u 24 nopsinok 3anucu nudp B 0TBETE MOXKET
OBITh Pa3INYHBIM.

Ne OTtBer Ne OTtBer
3aJaHus 3aJaHus

1 6 14 81

2 2 15 0,5

3 2 16 25|52

4 30 17 21

5 34/43 18 13

6 22 19 42

7 11 20 26

8 1 21 23

9 100 22 2,20,1
10 30 23 24|42
11 24|42 24 13|31
12 21 25 225
13 OT HabIIroIaTens 26 4
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Kpurtepnu oneHnBaHus BbINOJHEHUS 3aJaHU
¢ pa3BépHYTBIM OTBETOM

Pemenus 3amanuit 27-32 wactu 2 (¢ pa3BEPHYTHIM OTBETOM) OILICHUBAIOTCA
JKCIIEpTHOM Komuccued. Ha ocHOBe KpuTepueB, NpPEACTABICHHBIX B
MpUBEIEHHBIX HIDKE TA0IUIAX, 38 BHIIOIHEHNE KaXI0T0 3aJaHHUS B 3aBUCUMOCTH
OT MOJIHOTHI U MIPaBUJIBHOCTH JAHHOTO 3K3aMEHYEeMbIM OTBETa BbIcTaBsieTcs oT
J10 2 6ayioB 3a 3ananue 27 u ot 0 1o 3 6aywios 3a 3axanus 28 n 29-32.

B menmn, m300pakeHHOW HAa PHUCYHKE, CONPOTHBIICHHE
JIMO/1a B TIPSIMOM HallpaBJIeHUH NPEeHeOPeXnMO MaJio, a B
00paTHOM MHOTOKPAaTHO TIPEBBIIIAET COMPOTHBIICHHUE
pe3ucTopoB. Bce pe3ncTOpl  HMEIOT  OJWHAKOBOE
CONPOTHUBIIEHHE, PaBHOE BHYTPEHHEMY COIPOTHUBICHHUIO
HUCTOYHMKA TOKa. Bo BHemHEH INenu BBIAENAETCA
MomtHOCcTh P. Kak M3MEHHUTCS MOIITHOCTH, BBIAEISIOMIAsICS
BO BHEUIHEW 1enu, Mpu Jpyrod  MOJAPHOCTU
MOJKIIOUEHUs] HCTOYHMKAa Toka? OTBEeT MOSACHHUTE, OMNMpasCh Ha 3aKOHBI
9EKTPOAUHAMHUKH.

Bo3moxkHoe pemienue:
1. Tlpy MOXKIIOYEHUH HCTOYHMKA TOKAa TaK, KaK MOKAa3aHO Ha PHUCYHKeE,
BHEIIHee conpoTuBieHue nenu paBHo Ri = 3r. CornacHo 3akony Oma st

& &
MOJIHOM 1ienM cujla TOKa paBHA 11 = = —. Torma MONIHOCTH,
Ri+7r 4r
2
. . _ 2. _o&e __ 3¢
BBLJIEIAIOIAsCS BO BHEIIHEN Llenn: Py = If - Ry = T2 3r= Tor (1)
&
2. [Ipu M3MeHEeHUN MOJIIPHOCTH MCTOYHHMKA Toka Rz = 2r, I 2 = =
R2 +7r
& 2 2
& 2¢
—, P, =12R,=—"2r=2 (2).
37"’ 2 2 2 97‘2 or ( )
Py
3. Tk o > 1, to P2 > Py, T.e. MOLHOCTH YBETHYHTCS.
1
OTBeT: YBEJIUUUTCS
Kpurepuu ornieHnBaHus BBINIOJIHEHUS 3aJaHUs Bamer
IlpuBeneHo mMOJIHOE TMPABWIBHOE pEIIEeHHe, BKIIIOYAIOIIee
MpaBWIbHEI  OTBeT (B JaHHOM  Clly4ae: MOIIHOCTh 3
YBEIIMYHUBACTCS) U UCUCPITBIBAIONINE BEPHBIC PACCYXKICHHS C
MPSAMBIM yKa3aHUEM HaOJI0/TaeMbIX SBJICHHA W 3aKOHOB (B

~
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

JMAHHOM ciydae: 3akoH OMa Ui monmHOW 1ienu; ¢dopmyra
MOIIHOCTH, BBIIEJIIEMOI BO BHEIIHEMH IIETIH).

JlaH TIpaBHIBHBIN OTBET, W MPHUBEICHO OOBACHEHHE, HO B
pELIeHHH HUMEIOTCS OAMH WJIM HECKOJNBKO M3 CIEAYIOLIUX
HEJI0CTaTKOB.
B o0psicHeHMM HE yKa3aHO WM HE HCIIONB3YEeTCS OTHO W3
(¢u3NIecKuX SBJICHWH, CBOWCTB, ONpPENCICHUA WIN OIWH W3
3akOHOB ((opMyJ), HEOOXOJMMBIX JJIs TOJHOTO BEPHOTO
oOpsicueHus. (YTBepKICHNUE, JekKalee B OCHOBE OOBICHEHHUS,
HE MOJKPEIIEHO COOTBETCTBYIOIIMM 3aKOHOM, CBOMCTBOM,
SIBJICHUEM, OIIPCIACIICHUEM U T.H.)

n (UJIN)
VYkazaHel Bce HEOOXOAWMBIC I OOBSCHCHHUS SBICHHS H
3aKOHBI, 3aKOHOMEPHOCTH, HO B HHUX COJAEPXKUTCS OAMH
JIOTUUECKUHN HEJOYET.

n (UJIN)
B pemennu uMeroTCst JIMIIHUE 3aIIUCH, HE BXOASILKE B PELLICHHUE
(BO3MOKHO, HEBEPHBIE), KOTOPHIE HE OTAETCHBI OT PEIICHHsS U
HE 3a4€PKHYTHI.

n (UJIN)
B PEeHICHUN HWMEETCA HETOYHOCTH B YKasaHMMW Ha OJHO U3
(Gu3nuYecKux SBICHWI, CBOWCTB, OMNpEICICHHUNA, 3aKOHOB
(popmyin), HEOOXOAUMBIX LTSI IOJTHOTO BEPHOTO OOBSICHEHHS

[IpencraBneHo peleHUe, COOTBETCTBYIOIIEE OJHOMY U3
CIEAYIOIINX CITy4aeB.
JlaH npaBUIIBHBIM OTBET HAa BOINPOC 3a/JaHUs, U IPUBEIEHO
0oOBsiICHEHHE, HO B HEM He YyKa3aHbl [Ba SIBIICHHUS WA
(Gu3MYeCKUX 3aKOHA, HEOOXOIMMBIX JJIsI TOJIHOTO BEPHOIO
OOBSICHEHUS.

1
Vka3aHbel Bce HEOOXOAWMBIEC I OOBSACHEHHUS SBICHHS H
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIOIINECS PacCyXIACHHS,
HampaBJICHHbIE HA TIOJy4YeHHE OTBETa Ha BOIPOC 3a/IaHUsI, HE
JIOBEJICHBI JI0 KOHIIA.

J48)1%!
VYka3zaHbpl BCce HEOOXOIMMBIC JJIi OOBSICHCHUS SIBICHUS |
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIOIIMECS PaCCYyXIACHMUS,

HPUBOSIITHE K OTBETY, COJIEPIKAT OIIHOKH.
NJIn

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me
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VYka3aHbl HE Bce HEOOXOAMMBIE Ul OOBSCHEHUs SBICHUS H
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIOTCS BEPHBIE PACCYKACHUS,
HalpaBJICHHBIC HAa PELICHUE 3a0aIH

Bce cmyyam perieHus, KOTOpbIE HE  COOTBETCTBYIOT
BBIIICYKA3aHHBIM KPUTCPUSM BBICTABJICHHS OIICHOK B 1, 2, 3
Oamna

Maxcumanvrorii 6ann

3

I'py3 maccoit m = 2,0 Kr, MOABENICHHBI HA TOHKOM HHUTH, IIEITHUKOM MOTPY>KEH B

BOAY M HC KacacTCs JHa cocCyla (CM. pI/IC.). MOZ[yJ'IB CHUJIbI HaTsSXKCHHUA HHUTHU

T = 13 H. Haiinute 00BpeM rpy3a.

Bo3mo:kHOoe pemeHue:

T=mg - pgV,
OTKyJa
_mg—T_2-10—13

A\ =
g 1000 - 10

Otser: 0,0007 M.

=0,0007 M3

Ha rpy3 meifcTByeT cuiia TSHKECTH, paBHas MJ U BBITAJIKHBAIOLIAs CHIa (CHIIa
Apxumena), papaas pgV, rae p = 1000 kr/M® — MIIOTHOCT BOJBI, T.€.

KpI/ITepI/II/I OLCHUBAHMUS BBINIOJITHCHUA 3a/1aHUA

Bamner

OJICMCHTBI:

3aKOHOMEPHOCTH, MNPUMCEHCHUC KOTOPLIX HeO6XOZ[I/IMO

3akoH HrproToHa; hopMyma 11 BEIYUCICHHUS CHIIBI ApXUMeETa);

BBIYHCIICHUSIMH);

U3MEPCHUsL HCKOMOM BEJIUYUHEI

HpI/IBe,I[GHO IIOJIHOEC peueHue, BKJIIOYAKOIICC CJICAYIOune

I) 3amucaHbl TONOXEHWS TEOPHMM U (HU3MUECKHE 3aKOHBI,

IS

peleHus 3a1a41 BEIOpaHHBIM CIIOCOOOM (B JAHHOM CIIydae: BTOPOH
I1) mpoBeneHbI HEOOXOAUMBIE MaTeMaTHYECKUE TIPEOOPa3OBAHIS U
pacuéTsl, NPUBOJAIIME K MPABUIBHOMY YHCIOBOMY OTBETY

(,HOHYCKEIGTCH peuieHue «mo 4YacTsaM» C  IIPOMEKYTOUYHBIMHU

1) npencraBneH NpPaBHJIBHBIA OTBET € YyKa3aHUEM CIMHHMI]

WJIN B MAaTCMAaTHYCCKUX npe06pa301aaHI/I;1x WJIA BBIYUCIICHUAX.

N

[IpencraBneHsl 3aIUCH, COOTBETCTBYIOIINE OIHOMY U3 CIIETYFOIINX
cinydaeB. [IpaBWIbHO 3amucaHbl BCE HEOOXOIWMBIE MOJIOKECHHUS
TeopuH, (HU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBEICHBI
HeoOXxonuMmbIe mpeoOpa3oBanus. Ho momymena ommoOka B OTBETe

~
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[TpencTaBneHbl TOJBKO MOJOXKEHHS W (OPMYIIBI, BBIpaXKAIOIINE
¢u3ndeckne 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOOUMO W
IOCTATOYHO UL peIIeHWs NaHHOM 3amadn, 0e3 KaKuxX-JIu0o
npeoOpa3oBaHUii € WX HCIOJIb30BAaHMEM, HAIpaBICHHBIX Ha
pelweHune 3agaun
Bce ciayuam  pemieHus, KOTOpble  HE  COOTBETCTBYIOT 0
BBIIIICYKa3aHHBIM KPUTEPHUSM BBICTaBJICHNUS OLCHOK B | mitn 2 Gauta

Maxkcumanvuwiti 6an 2

Craptys W3 TO4kH A (CM. PHUCYHOK), CIOpPTCMEH IBIKeTcss A B

PaBHOYCKOpPEHO 10 TOYKH B, mocie KOoTopoi MOIyibh CKOPOCTH

CIIOPTCMEHA OCTaeTCsl MOCTOSIHHBIM BIUIOTH 10 Touku C. Bo

CKOJIBKO Pa3 BpeMs, 3aTPauyeHHOE CIIOPTCMEHOM Ha ydacTok BC,

6onbie, yeM Ha ydacTok AB, ecnu MOy yCKOpeHHs Ha 000uX

yuacTkax oguHakoB? Tpaextopus BC — momyokpyKHOCTB.

C
Bo3MoxkHOe pemieHue:
1. VYckopenue Ha HIPSIMOJIMHEITHOM y4acTKe OIIpENEIACTCA

T10 TIPSIMOJIMHEHHOMY Y4acTKy.
2. YcKkopeHMe TIpM  JBIDKGHMH 1O JIyTe

2

TR VT
—, nojiydaeM d, = —.
ty t2

v VTl t
3. Tk.ai=az, 70— =—, OTKyL[a—2 =T
tl t2 tl

t
Otser: 2 = 1.
ty

v
= e R — paguyc nonyokpysxkuoct. C ydetom Toro, uto Ha BC v =

v
o opmyne a; = oo Tae V — CKOpOCTh B TOUKe B, a t1 — Bpemst aBrmxeHus

OKPYKXHOCTU €CTh

LEHTPOCTPEMHUTEIHHOE YCKOPEHHE U Ompeaensercs no ¢popmyie d, =

pemieHns 3ajadd BBIOPAHHBIM CIOCOOOM (B JaHHOM ciydae:
Gopmyna  yckopeHuss Onsl  PABHOYCKOPEHHO2O0 — OBUIICEHUS,
popmyna yenmpocmpemumenbHO20 YCKOPEHUSL).

KpI/ITGpI/II/I OLICHUBAHMUs BBINIOJTHCHHA 3aJaHUSA Bamier
HpHBe}leHO TMOJTHOE PCIICHUE, BKIHOYAOMICEC CICAYIOIHC
OJICMCHTHI:
|) 3anmcanbl  HOJIOKESHUS TEOpUNU U (1)I/I3I/I"IGCKI/I€ 3aKOHBEI,
3aKOHOMEPHOCTHU, MNPUMEHCHHUC KOTOPBIX HCO6XO}II/IMO JJIA 3

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me

11/15

Il) omucanbl Bce BHOBb BBOJMMBIC B PCIICHHU OYKBCHHEIC
o0o3HaueHHs (U3WYECKUX BEIUYHUH (3@  UCKIIOYeHUuem
0003HaAYeHUll KOHCMAaHm, YKasauwHelx 6 eapuanme KHUM,
0003HAYeHUll,  UCNOAL3YEeMbIX 6  YCIoguu  3a0auu, U
CMAHOAPMHBIX  0003HAYEHUN  GENUYUH, UCHOIb3YEMbIX Npu
Hanucanuu Qu3u4ecKux 3aKoH08);

1) MIPOBE/ICHBI HE0OX0AUMBIE MaTeMaTH4ecKue
npeoOpa3oBaHusi W PacuéThl, MPHUBOASAIINEC K IPABUILHOMY
YUCIIOBOMY OTBETY (HOMYCKAeTCs pPEIIeHHE «II0 YacTsIM» C
MIPOMEKYTOUYHBIMU BHIYHCICHUSIMH);

IV) mpencraBieH MpaBUJIBHBIM OTBET C YKa3aHHEM EIMHUI]
HU3MEPEHUS] HCKOMOM BEJIMYHHBI

[TpaBuabHO 3amKcaHbl BCE HEOOXOAMMBIE MOJIOKEHUS TEOPHH,
¢u3udeckne  3aKOHBI, 3aKOHOMEPHOCTH, W  IPOBEICHBI
HeoOxonuMble TpeoOpa3oBanus. Ho HMerOTCS OIUH WM
HECKOJIBKO U3 CIEIYIOIINX HEJOCTATKOB.
3ammcu, coorBercTBytomue myHKTaM Il u |11, mpencraBneHs! He
B TI0JIHOM 00BEME HJIM OTCYTCTBYIOT.

n (UJIN)
B pemenny UMeroTCs JIMIIHUE 3aIMCH, HE BXOJISIIUE B PEIICHHE,
KOTOpBIE HE OT/IEJICHBI OT PEIICHUS U HE 3a4EPKHYTHI.

" (UJIN)
B HeoOXOOMMBIX MaTeMaTHYECKHX NpeoOpasOBaHMAX HIIH
BBIYMCIICHUAX JOMYIICHbI OMHMOKY, 1 (MIM) B MaTeMaTHYECKNX
npeoOpa3oBaHMsAX/ BBIYMCICHHUSX IPOIYLIEHbl JIOTHYECKH
Ba)KHBIC LIATH.

n (UJIN)
OTcyTcTBYET MyHKT V, WK B HEM JIOMyIIIeHa OIIHOKa

IIpencraBneHsl  3ammMcH, COOTBETCTBYIOIIME OJHOMY U3
CJICIYIOLIHX CITyYacB.

[TpeacTaBieHb! TOJBKO MOJIOKEHUS U (POPMYIIBI, BRIPAXKAIOIIUE
¢bu3nyeckne 3aKOHbI, TPUMEHEHHUE KOTOPBIX HEOOXOIUMO ISt
pemeHus TaHHOH 3a1a9u, 6e3 Kakux-Ir00 mpeoOpa3oBaHuiA ¢ MX
UCIIONIb30BAaHUEM, HAIIPABJICHHBIX HA PEIICHHE 3a1auH.

nim

B pemennn otcyrctByer OJAHA w3 HCXOZHBIX (HopMyd,
HeoOxoanMast 7S pelleHust JaHHOH 3a1aun (MJIM yTBepXKICHNUE,
Je)xaliee B OCHOBE PELICHUsI), HO INPHUCYTCTBYIOT JIOTHYECKU
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

BEpHbIE TpeoOpa3oBaHMsl C HMMEIOMMMHUCS  (OpPMyJIaMu,
HaIpaBJICHHBIE HA PELICHUE 3a1a9H.

N
B OJTHOM u3 ucxomnex GopMy, HEO6XOIMMBIX JUIsl PElICHHS
JaHHOM 3ajmaun (MM B YTBEpXKJICHHHM, JIEXKALIEM B OCHOBE
pELICHNsT), AOMyIIeHa OMIMOKa, HO MPHUCYTCTBYIOT JIOTMYECKH
BEpHbIE NpeoOpa3oBaHMsl C HMEIONMMUCS  (OpMYJIaMy,
HaIpPaBJICHHBIC HA PELICHUE 3a1a4u

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 12/ 15

Bce cmydam  penieHus, KOTOpble HE  COOTBETCTBYIOT
BBIIICYKA3aHHBIM KPUTEPHUSM BBICTABJICHHUsI OLCHOK B 1, 2, 3
Oanna

Ha yuactke 3—1 (agmabarta, Q=0) BHEIIHHE CHUJIBI CKUMAIOT T'a3, COBEpIIas
pa60Ty |A31| = U1 — U3 = (Uz — U3) — (Uz — U1) = |onn| — (Uz — U1).

3) BHyTpeHHS:s SHEPTH OJHOATOMHOTO HACATBHOTO ra3a paBHa

U= zVRT = Spv, cnenoBarenbao Uy —Up = §p2V2 - zplvl = %(Zpo'ZVo - poVo)
= zpoVo-

4) O6beaunss 1)-3), noxyanm Uz — Ur = 3Aq.

OTC}O,Ila |A31| = |Qx0n| — 3A12 =370 I[)K

Otset: |Asz| =370 k.

Maxcumanvrorii 6ann

3

KpI/ITepI/II/I OLCHHUBAHWA BBITIOJTHCHHUA 3aJaHU bannsr

[uxmmaeckuid mporiecc, MPOBOMUMBIA HaJ OJHOATOMHBIM HACAIBHBIM Ta30M,
npesacTaBieH Ha pucyHke. Ha ywactke 1—2 ra3 coBepumaer padoTy
A12=1000 JIx. Yuactok 3—1 — agmabara. KonuuecTBO TEILUIOTHI, OTJAHHOE
ra30M 3a IHUKJI XOJOIMIBHHUKY, PaBHO |Qxos| = 3370 JIx. KomudecTBo BemecTBa
rasa B xone Tmpoliecca He MeHsercs. Haiiaute paboTy |Asi| BHENIHHX CHI B

azgnabaTHOM Ipoliecce.

pl
2
1 v
L
Po A
// I 1
4 |
A s L
Vo av, V

Bo3MoskHOe peleHue:
1) PaGoTa rasa Ha yuacTtke 1—2 paBHa IUIOIIA M O IpaduKOM:

Ay = pzzi(vz - V1)
|

1

v 3
Py =D1 V—i = 2p,. Crenosatensho, Ay, = >poVs.

rasa B COCTOSIHUSAX 2 U 3 COOTBETCTBEHHO.

V.
W3 ycnoBus 3amaun o = V—2 (1aByeHNE TPOTIOPIMOHAIEHO 00BEMY), OTKYIa
1

2) Ha ywactke 2—3 (m30x0opa) pabouee TeNO OTAACT XOJOAWIBHHKY
KOJHMYECTBO TEIOTH |Qxon| = Uz — Us, tne Uz u Uz — BHyTpeHHss sHeprus

[lpuBeneno TmoONHOE pemIeHHe, BKIIOYAIOMIEEe  CICAYIOIINE
3JICMEHTBI:

) 3anmcaHbl TOJNOXEHHUS TEOPHUU M  (HU3UYECKUE 3aKOHBI,
3aKOHOMEPHOCTH, NPUMCHCHHE KOTOPBIX HEOOXOAUMO  JUIs
pemieHus 3agaddl BBEIOPAaHHBIM CIIOCOOOM (B [aHHOM Ciydae
GHYMPEHHSSL IHEeP2Usl UOCANIbHO20 2a3d, paboma 2as3a, U30XOPHbL
npoyecc, aduabamuueckuii npoyecc),

Il) ommcanbl Bce BHOBH BBOJWMEIC B pEIICHUH OYKBEHHBIC
0003HauCHUS PU3NUECKUX BETUIUH (3d UCKAIOUEHUEM 0003HAUeHUL
KoOHcmanm, yKazauuwvlx 6 eapuanme KHM, ob6o3nauenutl,
UCNOL3YEMBIX 8 YCNOBUU 3A0aYU, U CIAHOAPMHBIX 0003HAYEHUL
BENIUMUH, UCNOAL3YEMbIX NPU HANUCAHUU DUULECKUX 3AKOHOB);

I11) mpoBeneHpI HEOOXOUMBIE MaTeMaTHUECKHE ITPE0OPa30BaHUS U
pacuéThl, NPHUBOISIIUE K MPABUIBHOMY UYHCIOBOMY OTBETY
(momyckaeTcss pelIeHHEe «II0 4YacTsAM» C IPOMEKYyTOYHBIMHU
BBIYHCIICHUSIMH);

IV) mpencraBieH mNpaBMIBHBIA OTBET C YKa3aHHEM €IUHHIL
HU3MEPEHUS] HCKOMOUW BEJIMYHHBI

[TpaBuiabHO 3ammcaHbl Bce HEOOXOIMMBIE IOJIOKEHUST TEOPHH,
¢u3uyeckne  3aKOHBI,  3aKOHOMEPHOCTH, W  IPOBEICHBI
HeoOxouMBIe Tpeobpa3oBanus. Ho MMEIOTCS 01MH WIIH HECKOJIBKO
13 CIEIYIOMNX HEJOCTATKOB.

3anmcu, COOTBETCTBYIONTNE TyHKTY 1I, mpeacTaBiIeHs HE B TOJTHOM
00bEME MIIN OTCYTCTBYIOT.
" (UJIN)
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

B pemennu umeroTcs JIHUIIHUE 3alllCH, HE BXOASIINE B pEIICHUE,
KOTOpBIC HE OTJEIICHBI OT PEIICHUS U HE 3aUEPKHYTHI.

" (NJIN)
B HEoOXOAMMBIX MaTeMaTHYeCKHX IpeoOpa3oBaHHUAX  WIH
BBIYMCIICHUAX JOMYIIEHB! OIMMOKW, W (WIM) B MaTeMaTHYECKHX
npeoOpa30BaHMAX/ BBIYNCICHUAX MPOIYIIEHBI JOTHUECKH BasKHbBIC
IIary.

u (UJIN)
OtcyrcTByet myHKT [V, nnm B HEM JomyIneHa ommoKa

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 13/15

[IpencraBneHsl 3aMCH, COOTBETCTBYIOIINE OAHOMY W3 CICIYIOIINX
CJIy4aes.
[IpesncTaBiaeHbl TOJBKO TOJNOXKEHUS W (OPMYJBI, BBIpAXKAIOIIUE
(u3mUecKre 3aKOHBI, NMPUMEHEHHE KOTOPBIX HEOOXOOMMO IS
penIeHus TaHHOW 3ajaud, 0e3 Kakux-TH0o MpeoOpa3oBaHUN ¢ WX
HCIIOJIB30BAaHUEM, HAIIPABICHHBIX HA PELICHHUE 3a1a4U.

nim
B pemrennmn otcyretByer OJHA w3 HCXOAHBIX  (OPMYIL,
HeoOXxoauMasl ISl pellieHus] NaHHOW 3ajayu (MM YTBEpIKAeHHE,
JieXaliee B OCHOBE pEIIeHHUs), HO MPUCYTCTBYIOT JIOTHYECKU
BEpHBbIE  IpeoOpa3oBaHMA C  HWMEOOMMHCA  (OpMyJaMy,
HalpaBJICHHBIC HA PEIICHUE 3a/1a4H.

NI
B OJIHOM u3 ncxomusix $opMysi, HEOOGXOMMMBIX ISl PElICHHs
JaHHOW 3afayu (WiIM B YTBEPXKICHWH, JIeXKalleM B OCHOBE
pelieHust), OIylieHa OmKMOKa, HO MNPUCYTCTBYIOT JIOTHYECKH
BEpHBbIE  IPeoOpa3oBaHWA €  HMEIOMMMHUCT  (OpMyJIaMHy,
HaIpaBJIeHHbIC Ha PEIICHHE 33/1a41

Bo3Mo:KHOE pelleHne:
CUrznax _ LIrznax
2 2
Cornacto popmyne Tomcona ast nepuoaa IM xonebauuit: T = 2mv/LC.
JnmHa BomHBEI A=CT, 1€ C — CKOPOCTH CBETA.
MakcHMasbHas HaNpsKEHHOCTh OIS KOHIEHCATopa:

3aK0H COXpaHEHUS YHEPTHH:

_ Umax
Emax - d "
Ad
Pemast COBMECTHO 3TH ypaBHEHUS, IONYHAEM: [ oy = py— Enax = 0,27 MA.
OtBeT: I 4, = 0,27 MA.
Kpurtepun oneHMBaHUS BBITONHEHAS 3a0aHAS Bamer

Bce ciaywam  peuieHus,  KOTOpble  HE  COOTBETCTBYIOT
BBIIIIEYKAa3aHHBIM KPUTEPHSAM BBICTABJICHHS OIIEHOK B 1, 2, 3 Gamma

0

Maxcumanvroiii 6an

3

I/IH,Z[yKTI/IBHOCTI/I?

Kone6aTenbHplil KORTYpP PagroONpPUEMHHUKA HACTPOEH Ha JUTMHY BOJHBI A=500 M.
WunyktuBHOCT KaTymkn KoHTypa L = 3 MkI'H. B koHType ucnonb3yercs
IUIOCKHUI BO3AYIIHBIN KOHAEHCATOP, PACCTOSHUE MEXAY IUIACTHHAMH KOTOPOro
d = 1 mm. MakcuManbHasi HAIPsDKEHHOCTh DIEKTPUYECKOTO OISl KOHASHCATOpa
B xome konebaHuii Emax = 3 B/M. KakoB MakcUManbHBIH TOK B KaTyIIKE

[lpuBeneHO TMOJNHOE  pEIICHHE, BKJIIOYAIOIICEe  CICAYIOIIUE
3JIEMEHTBI:

) 3ammcaHpl mTONOXEHWS TEOPUH W (UIUUECKUEC 3aKOHEL,
3aKOHOMEPHOCTH, HOpPHUMCHCHHE KOTOPBIX HEOOXOIMMO Ui
peLIeHus 3a/1a4u BBIOPAHHBIM CIIOCOOOM (B JJAHHOM CIIy4ae: 3aKOH
coxpanenus suepeuut, popmyna ToMCcoHa, 8136 HANPANCEHHOCU U
HANPAJ’CeHUsT 3IeKMpU4eckoeo nojia KoHnoeHcamopa, Gopmyna
ONUMHbBL BOIHDL);

Il) omnmcaHel Bce BHOBb BBOJHMMBIE B pEIICHUH OYKBEHHBIE
0003HauCHUS PU3UUECKUX BETUINH (3a UCKIHOUEHUEeM 0O03HAUeHUl 3
KOHCcmanm, yKkazawuwwvlx 68 eapuanme KUM, o0b6o3nauenuil,
UCNOL3YEMBIX 8 YCNOBUU 3A0aYU, U CIAHOAPMHBIX 0003HAYEHUL
BEIUMUH, UCNONb3YEMbIX NPU HANUCAHUU (DUULECKUX 3AKOHOB);

I11) mpoBeneHBI HEOOXOTUMBIC MATEMAaTHIECKUE TPEOOPA30OBAHUS H
pacuéThl, NPHUBOISIIUE K MPABUIBHOMY YHCIOBOMY OTBETY
(momyckaeTcs pEIICHHE «II0 4YacTsAM» C [POMEKYTOYHBIMHU
BBIYHCIICHUSIMH);

IV) mpencraBieH mNpaBWIBHBIA OTBET C YKa3aHWEM €IWHHUIL
HU3MEPEHUS] HICKOMOM BEJIMYHUHBI

[TpaBuiabHO 3ammcaHbl Bce HEOOXOIMMBIE IOJIOKEHUST TEOPHH,
¢u3uyeckne  3aKOHBI,  3aKOHOMEPHOCTH, M  IIPOBEJICHEI
HeoOxouMBIe Tpeobpa3oBanus. Ho MMEIOTCS OAWH WM HECKOJIBKO
13 CIENYIONINX HEAOCTATKOB. 2
3amucu, COOTBETCTBYIOIINE MYHKTY ||, mpeacraBieHbl He B TIOJTHOM
00BEME MITH OTCYTCTBYIOT.

U (WIN)
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

B perienny UMeroTCs JIMITHAUE 3aIKMCH, HE BXOJISIUE B pEILICHHUE,
KOTOpBIC HE OTACJICHBI OT PEIICHHUS U He 3aUEPKHYTHL

U (UJIN)
B HEoOX0oAMMBIX MaTeMaTHYeCKHX MNpeoOpa3sOBaHMAX WU
BBIYHMCIICHUAX JOMYIIEHb! OIMOKU, W (WIM) B MaTeMaTHYECKHX
npeoOpa3oBaHUSIX/ BBIYUCICHUAX MPOIYIICHE] JIOTHYECKH BaXKHBIC
IIary.

U (UJIN)
OtcytctByeT myHKT |V, 1tk B HEM OIyIIeHa OMMOKa

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 14/ 15

IIpencraBneHs! 3a1MCH, COOTBETCTBYIOLME OAHOMY U3 CIEIYIOIIUX
CIIy4aes.

IIpencraBiacHbl TONBKO TMOJOKCHHUS M (POPMYJIBI, BBIPAYKAFOIINE
(m3nveckre 3aKOHBI, NPUMEHEHHE KOTOPHIX HEOOXOAMMO U
JOCTAaTOYHO U peIIeHHs NaHHOM 3amadn, 0e3 KaKux-Iu0o
npeoOpa3oBaHUil € WX HKCIOJb30BAHUEM, HAMPABJICHHBIX Ha
pelIeHre 3aJaui.

nim
B pemenun orcyrctByer OJIHA w3 wucxomusix  ¢dopmyi,
HeoOXoauMast JUIs peIleHHs NaHHOHM 3ajadyu (MK yTBEp)KICHHUE, 1

Jexalniee B OCHOBE pEMICHHUS), HO IPUCYTCTBYIOT JIOTHYECKH
BEpHbIE  NpeoOpa3oBaHMs ¢  HMermMMUCT  (opMyliamy,
HalpaBJICHHBIC HA PEIICHUE 3a/1a4H.

Wi
B OJIHOM u3 ncxoaubix (OpMys1, HEOOXOMMMBIX IS PelIeHHs
JaHHOM 3amaun (MM B YTBEPXKICHHH, JISKAIIeM B OCHOBE
pelieHust), MoIylieHa OmMNOKa, HO MPUCYTCTBYIOT JIOTHYECKH
BEpHBbIE  IPeoOpa3oBaHMA €  HMMEIOMMMHUCS  (OpMyJIaMHy,
HalpaBJICHHBIC HA PEIICHUE 3a/1a4H.

Bo3moxHoe pemienue:
Bocmonb3yemcest ypaBHeHueM DitHnrreitna i potosddexra:

2
C mev
hv = Agix + Ei, Tne v = - — uacrora cBeta, E, = —— — MakcuMajibHas
A K 2

KUHETUYCCKas SHEPIrus (bOTOSHeKTpOHOB. Torna:

hc mevz
T Agux + —, o rae Me — Macca snekTpoHa. OTcrona
2 (h
v = [ (5 — A Tlonysacm v = 615 - 10° /e =615 kw/c

OtBer: v = 615 xm/c

KpI/ITepI/II/I OLICHHUBAHUA BBITIOJTHCHHA 3aJaHUsA Bamier

Bee ciydyan pemcHus, KOTOPBIC HC COOTBETCTBYIOT
BbIICYKa3aHHBIM KPUTEPUAM BbICTABJICHUA OLICHOK B 1, 2, 3 Oamna

Maxcumanvroii 6an 3

MeTanmmiecKyo TIaCTHHY OCBEIIAI0T MOHOXPOMATHYECKHM CBETOM C JJTMHOM
BomHbl 500 HM. Omnpenenure MaKCHMAaJIbHYE) CKOPOCTH (POTOIIEKTPOHOB,
BBUICTAIONINX C TMOBEPXHOCTH IUIACTHHEI, €CIIM padoTa BBIXOAA JIIEKTPOHOB
W3 IaHHOTO MeTaJljia cocTtapiseT 1,4 5B.

[lpuBeneHo MONHOE pELICHHE, BKIIOUYAMOLIEE  CICAYIOIIUE
9JIEMEHTBHI:

) 3anmcaHbl TONOXCHHUS TEOPHUM W (PU3WYECKHE 3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHCHHE KOTOPBIX _HEOOXOoAMMO Ui
pelieHust 3aJaddl BBIOpaHHBIM CHOCOOOM (B JIaHHOM Cllydae:
ypasHenue Ounwimetina 011 Gomospgexkma;, Gopmynvt 0Ons
YaCmomsl ceema u KUHEeMu4eckol SHepauiL);

Il) ommcanbl Bce BHOBb BBOJMMBIE B PpEIICHUH OYKBEHHBIC
00603HaYCHNST PU3HICCKUX BEITHINH (3 UCKIOUeHUeM 0603HAUEHUI
KOHCcmanm, yKkazawuwwvlx 68 eapuanme KUM, o0b6o3nauenuil,
UCNONBL3YEMBIX 8 VCI0GUU 3a0auU, U CMAHOAPMHBIX 0003HAYEHUT
BENUYUH, UCTIONBIYEMBIX NPU HANUCAHUU PUUYECKUX 3AKOHOB);

I11) mpoBeneHBI HEOOXOTUMBIC MATEMAaTHIECKUE TPEOOPA30OBAHUS H
pacdérsl, TNPHUBOJIINE K MPAaBHIBHOMY UHCIOBOMY OTBETY
(momyckaeTcsi pelIeHHE «II0 YacTsM» C IMPOMEKYTOUHBIMH
BBIYUCIICHISIMA);

IV) mnpencraBieH mnpaBWIBHBIA OTBET C YKa3aHHUEM EIMHHMIL
M3MEPEeHHUs] HICKOMOW BEJTMYHHBI

HpaBI/IHBHO 3aIIMCaHbl BCE HeO6XO}II/IMBIe TIOJIOKEHUA TECOPUH,
¢u3ndeckue  3aKOHBI,  3aKOHOMEPHOCTH, W  IPOBCICHBI
HeoOXomuMBble mpeodpa3oBanus. Ho MIMEIOTCs OIWH WIIH HECKOJIBKO
13 CIAEAYIONINX HEAOCTATKOB. 2

3amucu, coOOTBeTCTBYIOMINE MYHKTY ||, pencTaBieHkb He B TOTHOM
00BEME WITH OTCYTCTBYIOT.
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

U (UJIN)
B pelieHir UMEIOTCS JIMIIHUE 3aMUCH, HE BXOJSIIUE B PEIICHHE,
KOTOPBIE HE OT/IEJICHBI OT PEIICHHUS U HE 3a4EPKHYTHI.

U (UJIN)
B  HE0OOXOAMMBIX MaTeMaTHYSCKHUX MNpPeoOpa3oBaHUSIX WA
BBIYUCIICHISAX JOMYIIEHH OMMOKH, M (WIM) B MaTeMaTHYECKUX
npeoOpa30BaHusIX/ BRIYUCICHUSIX MPOMYIIEHBI JIOTHUECKU BaXKHBIC
IIary.

n (M)
OtcytctByet myHKT |V, i B HEM momymieHa ommoKa

IIpencraBieHsl 3aIICH, COOTBETCTBYIOIINE OJJHOMY U3 CIIETYIOLIIX
CIIy4aes.
[IpencraBineHbI TONBKO MOJ0XKEHHUS ¥ (YOPMYIIBI, BRIPAXKAIOIIHE
(u3HUecKre 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOANMO H
JOCTAaTOYHO JJIsl pELICHUsI IAaHHOM 3a1a4uH, 0e3 KaKux-JI1u0o
npeoOpa30BaHMi ¢ MX HCIOJIb30BAHUEM, HATIPABJICHHBIX HA
pelIeHue 3a1a9H.

NN
B pemenun otcyrctBsyer OJIHA w3  wucxomseix  (Gopmyd,
HeoOXoxnMasl Ul peIlieHus] IaHHOW 3afa4yd (WM YTBEpIK/IEHHE,
JieXaliee B OCHOBE pEIIeHHUs), HO MPUCYTCTBYIOT JIOTHYECKU
BEpHbIE  NpeoOpa3oBaHMs ¢  HMermUMUCT  (opMyliamy,
HalpaBJeHHbIE Ha PELICHHE 3a/1a4H.

Wi
B OJIHOM u3 MCcXOnHBIX (OPMYII, HEOOXOAMMBIX IS PElIeHHs
JaHHOW 3afayu (WiIM B YTBEPXKICHWH, JIeXKalleM B OCHOBE
pelieHust), MoIylieHa OmMOKa, HO MPUCYTCTBYIOT JIOTHYECKH
BEpHblE  NpeoOpa3oBaHMs ¢  HMermUMUCT  (opMyliamy,
HaIlpaBJICHHBIC HA PEIICHNE 3a/1a4H.

Bcee Cllydyan peuicHus, KOTOpbIC HEC COOTBETCTBYIOT
BbIICYKa3aHHBIM KPUTEPHUAM BbICTABJICHUA OLICHOK B 1, 2, 3 Oamna

Maxcumanvhwiii 6ann

TpeHupoBoYHbIN BapuaHT Ne9 ot 28.12.2020. Akagemus co8a.me 15/ 15

B coorBerctBuu ¢ IlopsakoM NpoBeAeHHs TOCYJapCTBEHHOW MTOTOBOM
aTTeCTAaIllX 10 00pa30BaTENbHBIM IPOTpaMMaM CpenHero o0mero o0pa3oBaHUs
(mpuka3 Munnpocsenieanss Poccunm um PocoOpmamzopa ot 07.11.2018 Ne
190/1512, 3aperucrpuposan Munroctom Poccun 10.12.2018 Ne 52952)

«82. Ilo pe3ynbTaraM nepBoil ¥ BTOpOil IPOBEPOK HKCHEPTHI HE3AaBUCUMO APYT
OT Apyra BBICTABILIIOT OaJUIbl 3a Ka)KABIM OTBET HA 3a/JaHMS HK3aMEHAIMOHHOMN
pabotsl EI'D ¢ pa3BepHyTHIM OTBETOM.

B ciyuae cymiecTBEHHOro pacxokieHHs B OajuiaxX, BBICTABICHHBIX IBYMS
9KCTIEPTaMH, HA3HA4YaeTCsl TPEThs MpoBepka. CyIIECTBEHHOE DPACXOXKICHHE B
Oamax omnpeeneHo B KPUTEPUAX OLICHUBAHUS [0 COOTBETCTBYIOIEMY yUeOHOMY
HpeIMETY.

OKcnepTy, OCYIIECTBISIIOIIEMY TPETBIO  IIPOBEPKY, MPENOCTaBIISCTCS
nadopmanus o Oannax, BBICTABICHHBIX SKCIEPTAMH, paHEe MPOBEPSIBIIUMHU
9K3aMEHAIMOHHYIO PaboTy».

Ecnu pacxoxnenne coctasisier 2 wid Oonee 0asuia 3a BBIIOJIHEHUE JIIOOOTO
13 3a1aHuil 25—-32, TO TPETUH 3KCHEPT NPOBEPSIET TONBKO TE€ OTBETHI Ha 3aJaHMU,
KOTOpBIE BBI3BAIIN CTOJNb CYIIECTBEHHOE PACXOXKICHHE.
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