EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Enuublii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

I/IHCprKIIl/ISI IO BBINNOJITHCHHIO paﬁOTl)l

Jlnst BBINOJIHEHMST 9K3aMEHAIIMOHHON paboThl Mo (GH3KMKe OTBOIUTCS 3 yaca
55 munyT (235 MuHYT). PaboTa cocTouT M3 ABYX 4acTeil, BKJIIOYAIOMINX B ceOs
32 3amaHus.

B samanuax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SBISETCS LETOE YHUCIIO
WIN KOHEYHas JecATH4YHas ApoOb. OTBET 3amuIIuTE B MOJE OTBETa B TEKCTE
paboThI, a 3aTeM IEepeHEeCHUTe IO TNpPHUBEAEHHOMY HIXKE 00pasimy B OIaHK
otBeta Ne 1. EnuHnis! n3mMepeHns GU3HIECKUX BEIMUUH MHCATh HE HYXKHO.

OrBerT: 7.5 CcM. 3 ? > 5

OrBeroM K 3amanmsMm 5-7, 11, 12, 16-18, 21, 23 u 24 sBuasgercs
MOCJIe0BaTeNbHOCTE IUdp. OTBET 3amuIInTe B MOJIE OTBETA B TEKCTE PabOTEHI,
a 3aTeM TEepeHecHTe MO MPUBEAEHHOMY HIDKE 00pasmy 0e3 mpoOeroB, 3aIsaThIX
U IPYTHUX TOTIOTHUTEIHHBIX CUMBOJIOB B O1aHK 0TBEeTOB Ne 1.

AlB
Ortser: L/ 7 7 q l

OtBeToM K 3amaunio 13 sBistercst cioBo. OTBET 3amHIINATE B IIOJIE OTBETA
B TEKCTE pabOTHI, a 3aTeM MEePEHECHUTE M0 MPUBEAEHHOMY HIDKE 00pasily B OJaHK
orBeToB No 1.

OteeT: BHESG‘ 12BN PA BO

OTtBeToM K 3amanusaM 19 u 22 apistrorest aBa yuciia. OTBET 3alHUIINTE B II0JIE
OTBETa B TeKCTe paboThl, a 3aTEM MEPEHECUTE 10 MPUBEIEHHBIM HIDKE 00pasiam,
He pa3zenss yuciia npodenoM, B O1aHk oTBeToB Ne 1.

Maccosoe
3apan sapa ameno
aapa A
38 94 3894

Orser: | 14 + 0‘2 ) H. | [ HO I 2

OtBer Kk 3amanusiM 27—32 BKIIIOYAET B ceOs MOPOOHOE OMHUCAHKE BCETO X011
BBINIOJIHEHMST 3aJaHus. B Onanke orBeroB No 2 yKkakuTe HOMEp 3aJaHus
U 3aIHIINTE €0 NOJTHOE pEIlIeHHE.

IIpn BBMHUCIEHHWSX pa3pemiaeTcsi HCIOIb30BaTh HEMPOrPaMMHPYEMBIN
KaJbKYJISATOP.

Bce Omanku EI'D 3amonHSAIOTCS ApKUMH 9€PHBIMU depHIIaMu. Jlomyckaercs
WCIIOJIb30BAHKE TeJIMEBOM WM KalUJUISIPHON PYUKH.
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HpI/I BBIIIOJTHCHHUHN 3aI[aHI/II71 MOYXHO II0JIB30BAaTHCA YECPHOBHUKOM. 3anucu
B YCPHOBHUKE, 4 TAK/KEC B TCKCTC KOHTPOJIBHBIX U3BMEPUTEC/IBHBIX MAaTE€PUAJIOB

HE€ YYUTBIBAKOTCA IIPHA OLICHUBAHUHA paﬁon,l.

BaJ'IJ'IBI, TOJTYYCHHBIC Bamu 3a BBINOJHEHHBIC 3aJaHusl, CyMMHPYIOTCA.
HOCTapaﬁTer BBIIOJIHUTEL KaK MOKHO OOJIbIIE 3aJlaHu U Ha6paTL HanOOJIbIIIEE

KOJINYECTBO OaJlIOB.

[ocne 3aBepuieHust pabOTHI IPOBEPHTE, YTO OTBET HA KaXK/I0€ 3aJaHue
B Omankax orBeToB Nel u No2 3ammcaH 1Mo mpaBHIIEHEIM HOMEPOM.

Kenaem ycnexa

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

Bawm npu BeInoHEHNH pabOTHI.

,)IeCﬂT](I‘{H])Ie NPUCTAaBKH

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

Koncmanmot

YHCIIO TT n=3,14

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

IpaBUTALIMOHHAS TOCTOSTHHAS
YHHUBEpCaJibHas Ia30Bas MOCTOSHHAS
OCTOsIHHAs bosibliMaHa

MOCTOSIHHAsE ABOTaJ[po

CKOpPOCTB CBETa B BAKyyMe

K03 (QQHUINEHT MPOTOPINOHATBHOCTH B 3aKOHE
Kynona

MOJyJIb 3apsia IEKTPOHa
(311eMeHTapHBIH ATEKTPUUECKHUHN 3apsin)
noctosinHas [Tnanka

G =6,7-10"" H-M¥/kr?
R =28,31 Tx/(monb - K)
k=138 102 /K
Na=6-10%momp?

c=3108m/c
1

k= =9-10° H-m?/Kn®
4me, ? e/

e=16-10"1 Kz

h=6,6-10"3 JIx-c

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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Coomnouwenue Meofcdy pasiudHvimu eduuuuamu

TemIeparypa 0K=-273°C
aTOMHasl €AMHUIA MACChl laewm = 1,66:10% kr
1 aToMHas eMHMIA MAcChl 5KBUBAJIEHTA 931,5 M>B

1 97IeKTPOHBOJIBT

1 actpoHOMHYECKAs eAUHUIIA
1 cBeTOBOM TOIT

1 mapcex

13B=1,6-10""° Ix
1 a.e. =150 000 000 xkm
1 cB. rog = 9,46 - 10° m
1 mk = 3,26 cB. TOz1a
Macca yacTuig

SIEKTPOHA 9,1-1073 k2= 5,5-10"* a.e. m.
pOTOHA 1,673 -107%7 k2 =~ 1,007 a.e. m.
HelTpoHa 1,675-107%7 k2 ~ 1,008 a.e. M.

ACTpOHOMl/I‘leCKI/le BCJINYUHBI

CpeqHuil paguyc 3eMiIu Re = 6370 xm
paauyc ConHua Ro =6,96 - 108 m
Temmneparypa nosepxHoctd Connna T = 6000 K

roxcostHevysoro macia 900 xr/m?
amromuHs 2700 xkr/m3

skenesa 7800 kr/m3

prytu 13600 kxr/m?

IInomnocmo

Boasl 1000 xr/m3

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

Yoenvnaa mennoémxocmes
BoabI 4,2-10° JIk/(xr - K)
mpaa 2,1-10% Tx/(kr - K)
xenesa 460 JIx/(xr - K)
cuHna 130 Jx/(kr - K)

Yoenvnas mennoma

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

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

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

Monapnasa macca

a30Ta 28- 107 kr/mMounb 4-107° kr/mMmoinb

renus
aprosa 40- 10" kr/moub KHCJI0poaa 32-10° kr/monb
BOZOPOJIA 2-10°® kr/mMoinb JIUTHA 6-10° kr/moJb
BO3/IyXa 29- 10" xr/mMonb HeoHa 2010 kr/mounb
BOJIBI 18:10°% xr/monb yriekucioro rasa 44:10° kr/mous
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Yacrp 1

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

Jlozaka miibIBET O] HapyCOM IO BETPY CO CKOPOCTBIO 9 KM/4 OTHOCHUTEIHHO BOBI.
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, eciau BepeBKa BBIIEPKMUBAET HEMOABIKHBIN Ipy3
MakcUMabHON Maccoi 240 kr?

OtBerT: M/c2.

Ha paBHOMEpHO OBIDKYIIEECs TS0 Maccoi 2 KT Hadalia JIeiicTBOBATh IOCTOSTHHAS
TOpMO3sIIas cuia. BennmdmHa UMIysbca 3TOW CHJIBI K MOMEHTY OCTaHOBKH Tea
cocraBmia 4 H - c. Kakoit O6pl1a CKOpOCTB T€TIa B MOMEHT Havajia TOPMOKCHUS?

OTBeT: m/c.

III KakoBa julMHa A 3BYKOBBIX BOJH B CpeEJE, €CIIM CKOPOCTh 3BYKa B OTOH Cpeje
v = 1500 m/c, a meproj1 3ByKoBbIX Kosebanuii T =2 - 102 ¢?

OTBeT: M.

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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[Tynst qBYKETCS TOPH3OHTANBHO W MPOOHMBAcT NOCKy. IIpum 3TOM CKOpOCTh €€
IBIDKEHUS YMEHbIIaeTcs B 2,5 paza. BeiOepuTe ABa BEPHBIX YTBEPIKICHHS.

1) BBINOMHSETCS 3aKOH COXPAHEHHUSI MEXaHIMYECKON IHEPIHU

2) CKOpOCTb IIyJIH YMEHBIIASTCS 32 CUCT PabOTBI CHIIBI TSDKECTH
3) CKOpOCTb IIyJIM YMEHBIIASTCS 3@ CYET PabOTHI CHIIBI TPEHHUSI
4) mosHAsI MEXaHHYECKAs! SHEPTHUSI ITyJIH YMCHBIIACTCS

5) monHas MEXaHHYIECKas! SHEPTHS IyJIH YBEIHINBACTCSI

OTBerT:

I'py3, mnpuBsS3aHHBIH K HUTH, OTKJIOHHWIM OT IIOJIOKCHUS 7“
paBHOBeCHsI U B MOMEHT t = (0 OTIYCTHJIM U3 COCTOSHHSI IIOKOS /
(cMm. pucyHok). Kak mpu JABMKEHHH Tpy3a K TOJOXKESHHIO
paBHOBeCHsI B MOMEHT BpeMeHH { H3MEHSITCS  ero
MOTEHIMAaJdbHAasg DJHEeprus B TOJEe THKECTH U MOJIYJb 0 Xx
TaHTEHINAJIBLHOTO ycKopeHHua? CONpOTHUBICHUEM JBIDKEHHUIO IPeHeOpeyb.

Jnst xaXkIoi BENTMYUHBI ONPEEIIMTE COOTBETCTBYIOIIMI XapaKkTep U3MEHEHHS:
1) yBenmmumnBaeTcst
2) yMeHbIIaeTcs
3) He U3MEHUTCSI

3anumire B TaOMUIy BBIOpAaHHBIE IUQPHI AT KaXI0H (PU3NYECKON BETWYHHBI.
L{udpsl B 0TBETE MOT'YT HOBTOPSTHCS.

IloTenumansHas OHEPIrus TaHFeHL[I/IaJ'IBHOG YCKOpCHUEC
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Manpurk Haxoautcs B audre. JIUPT HaunHACT ABIDKCHUE BBEPX C YCKOPCHUEM.
YCcTaHOBHUTE COOTBETCTBHE MEXKIY (DU3NUCCKUMHU BETHUMHAMHE U (POpMyTIaMu, 1O
KOTOPBIM HX MOKHO PACCUHTATh.

K kaxmo#f mo3uImu nepBoro CTojdia moadepuTe COOTBETCTBYIOIIYIO MO3HUIIHIO

W3 BTOPOrO CTOJNONA M 3aluIInTe B TaOiMIly BbIOpaHHbIE LUQPHI IMOJ
COOTBETCTBYIOIINMH OYKBaMH.

OU3NYECKHUE BEJIMYMHBI OOPMYVYIJIbI
A) Bec manbpunka 1) mg + ma
b) Cuna peaxmn omopsl, 2) mg—ma
NPUWIOKEHHAs K MaJbYUKY 3) ma
4) mg

OTBeT:

B cocyzie HaxoauTcs cMech ABYX rasos: 4 - 102 monexyn kucnopoaa u 4 - 102
MOJIEKYN BOIOpozia. KakoBO OTHOIIEHHE KOJIMYECTBA BELIECTBA KHMCIOPOJA
K KOJIMYECTBY BEIECTBA BOJ0PO/Ia?

OTBeT:

Terosas mammuna ¢ KIIJI 50% 3a nukia paGoThl oTAaeT XoaomibHuKy S0 JIx
sHepruu. Kakoe KOJIMUECTBO TEIUIOThI MalllMHa [OJy4aeT 3a IHMKI OT
Harpearessi?

Ortger: Jx.

B cocyne mnoj mopmiHeM HAaXOAUTCA BIAXKHBIA BO3AyX C OTHOCHTENBHOM
BiaxxHocThio 60%. Kakoii Oyner oTHOocuTeIbHAs BIaXXHOCTh BO3/yXa B COCY/E,
ecii ero 00bEM M30TEPMUYECKH YBEIMIHTH B 2 pasza?

OrtBeT: %.

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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Temneparypy XOJOIWIbHUKA MICAJIbHONM TEIUIOBOW MAIIMHbBI YBEIUMYUIHY,
OCTaBUB TeMIIepaTypy HarpeBaTess npexxHei. KommuecTBo TennoTel, NOTy4eHHOE
ra3oM OT HarpeBaTelis 3a LUKJI, HE H3MEHUIIOCH.

BriOepute M3 IPEUIOKEHHOTO TEPEYHS Ba BEPHBIX YTBEP)KICHUS, KOTOpPHIC
COOTBETCTBYIOT OIIMCAHHON CUTYallUH:

1) KIT/] TerioBoif MamnHBI yBEITUIUIICS.

2) KII/I TemioBO#t MalIMHBl 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 ITOM OCTalOCh HEW3MEHHbIM. Kak u3MeHHMIUCH
KOHIEHTPAHS ¥ CPEAHEKBAIpaTHYHAsI CKOPOCTh MOJIEKYJI ra3a?

Jl1sl Ka>k10M BEJIMYMHBI OIIPENIEINTE COOTBETCTBYIOIIUN XapaKTep U3MECHEHMUSL:

1) yBenmnuuiach
2) YMEHbBIIIUIIACh
3) He U3MEHMIACh

3anuuiure B TaOJUILy BbIOpaHHbIC IUMPBI IS KaXI0W (GU3MIECKOM BEIINUNHBI.
Hudpsl B 0OTBETE MOTYT ITOBTOPATHCSL.

KoHnenTpanus Mosekysn CpenHekBaipaTUIHAs CKOPOCTh MOJIEKYII

Ha pucyHke m3o0pakeH JJIMHHBIN NUJIMHAPUYECKHN MTPOBOJHUK,
M0 KOTOPOMY IIPOTEKAaeT AJeKTpuueckuii Tok. Hampasienue toka
yKa3aHo cTpenkoil. Kak HampaBieH BEKTOp MarHUTHOW MHIYKLUH
nosst 3toro Toka B touke C (empaso, é1e6o, om nabvnwodamens,
K HaOooamenio, 6Hu3, 6éepx)? OTBeT 3anummte cIoBoM(-aMu).

()

T,,

OTBeET:

PaccTosiHre MeX Ay IBYMS TOUE€YHBIMH SJIEKTPHUECKUMH 3apsIaMHi YMEHBIIIIIN B
3 paza, KaKAblii U3 3aps/0B yBeIMYWIM B 3 pasa. Bo ckoibko pa3 yBennumiics
MO/IyJIb CHJI DJIEKTPOCTATHYECKOTO B3aUMO/ICHCTBUS MEXAY HUMH?

OrtBer: B pas(-a).
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DJEeKTPOH U MPOTOH BIETAIOT B OJHOPOJHOE MarHUTHOE T0JIE IEPIEHAUKYISIPHO
BEKTOPY MAarHUTHOH WHIYKIUH CO CKOPOCTAMH V U 2V COOTBETCTBEHHO.
OTHOILIEHHE MOXYJSI CHIJIbBI, JEHCTBYIOIMIEH CO CTOPOHBI MarHUTHOTO MO HA
NIEKTPOH, K MOJYJIIO CUJIBI, IeHCTBYIOIEl Ha IPOTOH, PABHO

OrTBer:

- Ha XKEJIE3HBIH CEePICUHNK HAJETHI IBE KAaTYIIKH, KaK MOKa3aHo Ha pucyHke. ITo

MPaBOH KaTyIIKe MPOITYCKAIOT TOK, KOTOPBIA MEHSETCS COTIaCHO NPHUBEAEHHOMY
rpaduky.

Ha ocroBanum storo rpaduka BeIOEpHUTE ABa BEPHBIX YTBEPACHHS O IpOIlEccax,
MPONUCXOAIINX B KaTYIIKaX U CEPICUHUKE.

i,A

2

1 ’

5
1 |

0,5 f———%
0

128345678i¢te

1) B mpomexyTke 0—1 ¢ cria Toka B IEBOW KaTyILIKEe PABHOMEPHO yBEINYHBACTCSL.
2) Moaynp criibl TOKa B JICBOW KaTyIIKe B MPOMEXyTKe 1—2 ¢ Ooublie, 94eM B
mpoMexxyTke 4—6 c.

3) B mnpomexyrkax 0-1 ¢ u 6-8 c HampaBneHus TOKa B NpaBOW KaTyILIKe
Pa3IMYHbIL.

4) B npomexyTKe BpeMeHH 2—3 ¢ Cuila TOKA B JIEBOH KaTyIlIKe OTIIMYHA OT HYJIS.

5) B npomexyTtke 6—8 ¢ MOIyJIb MHAYKIMM MAarHUTHOTO IOJIsS TIPaBOil KaTyIIKH
PaBHOMEPHO YMEHBILIAETCSI.

OTBeT:

Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
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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 HANPSHKCHUE Ha BHEIIHEM
COTNPOTHUBJICHUU?

ﬂﬂﬂ KaXX1011 BEJIUUUHBI OIpeaAcCInTe COOTBeTCTBleHII/Iﬁ XapaKTep U3MCHCHU:

1) yBenmuuurcst
2) yMEHBILIHUTCSI
3) He U3MEHUTCS

3anmmmnTe B TaONHIy BRIOpaHHBIC IU(PHI I KOXKI0H (U3NIECKON BEIINIMHEL.
Lucdpel B 0TBETE MOTYT HOBTOPSTHCS.

HanpsmceHI/Ie Ha BHCITHEM

nja TOKa B 8871
Cuna Toka e COITPOTUBJICHUU

KonebarenbHblii KOHTYp COCTOMT M3 KOHJeHcaTopa EMKOCTbI0O C M KaTyLIKU
MHIYKTUBHOCTBIO L. IIpM 3J€KTpOMarHMUTHBIX KOJEOaHUAX, MPOUCXOJSIIUX
B 9TOM KOHTYpPE, MAaKCUMAJIbHBI 3aps]l IUIACTUHBI KOHICHCATOPA PaBeH (.

VCcTaHOBHUTE COOTBETCTBHE MCKAY (I)I/ISI/I‘IGCKI/IMI/I BCIIMYWHAMH 1 q)OpMyJ'IaMI/I JUIA
HX BBIYHCIICHUA.

K xaxxmoii mo3unuy nepBoro croidua nogdepure COOTBETCTBYIOIIYIO MO3UIIMIO
BTOPOT'O M 3alUIIUTE B TaOJHIly BbIOpaHHBIE IM(PHI MOA COOTBETCTBYIOIMMHU
OykBaMu.

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

OTBerT:
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H3oron 238Th, UCIIBITAB CEPUI0 - M 3JIEKTPOHHBIX [3-pacrajsioB, MPEeBPaTUIICS

B u3oTon “39Po, OnpenenuTe YUCII0 a-paciaioB U 3EKTPOHHBIX B-pacraios.

Yucno a-pacnason Ywcito 3MeKTPOHHBIX B-pacnasios

Iepuos moypacnajia u3oTona Hatpus 52Na paseH 2,6 roga. Eciu nsHayansHo
obut0 104 Mr 3TOro HM30TONA, TO CKOJBKO HPUMEPHO €ro OCTAaHEeTCsA depe3
5,2 roga?

OTBeT: MT.

21 | Ha pucynke mnpesicraBieHa IuarpaMMa 3HEPreTHYECKHUX YPOBHEH, aToma.
YcTaHOBHUTE COOTBETCTBHE MEKIY MPOLIECCAMU U BOSMOXKHBIMHU IIEPEX0IaMH.

4?‘1{ 14

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

MMPOLIECC
A) ToTNOIIeHHE AaTOMaMH  CBETa
HaWMEHbLIEH YaCTOTHI
B) wusnydenme cBera HamOONBIOICH
YacTOTBI

MTEPEXO/
1) nepexon 1
2) nepexon 2
3) nepexon 3
4) nepexon 4

OtBeT:
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Omnpenenute MOKa3aHWSA IWHAMOMETpa (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 monvKo uucia, He pazoensis ux
npooenom unu Opy2um 3HAKOM.

Heobxoaumo coOpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, C IIOMOIIBIO KOTOPOIi
MOYHO ONpeNeNUTh KOIDOUINEHT TPEHUSI CKOJBKEHHUS allOMHHUS 10 JIEPEBY.
J71s1 3TOro IIKOJIBHUK B3] IEPEBAHHYIO PENKY.

Kakne nBa mnpenmera W3 TNpHBEAEHHOTO HIDKE TIEpEeYHS 00OpYyJOBaHMS
HEOOXOZMMO  JOTOJNHHUTENIFHO  HWCIOABb30BaTh Ul IPOBEICHUS  3TOTO
JKCIepuMeHTa’?

1) cranbHOM OPYCOK C KPFOUKOM

2) anrOMUHHUEBBINH OPYCOK C KPIOUKOM
3) meH3ypka

4) nuHaMoMeTp

5) cekyngomep

B otBer 3anmmuTe HOMepa BEIOPAHHBIX NIPEIMETOB.

OTBerT:
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PaccMoTpuTe TabaMIly, COAEPIKALIYIO CBEAEHHUS O IPKUX 3BE3MAX.

HaunmenoBanue | Temmnepatypa. Macca Panuye

patypa, (B Mmaccax (B paamycax Co3Be3ne

3Be3/IbI K
CouiHua) CouiHua)

Menkamnan (f 9350 2,7 2.4 Bosuuunit
Bosnuuero A)
Jlene6 8550 21 210 Jlebenn
Canp 6500 12 255 Jlebenn
Berenbreiize 3100 20 900 OpuoH
Purens 11 200 40 138 Opuon
Aunbiebapan 3500 5 45 Tenery
Onp-Har 14 000 5 4,2 Tener

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, 3HAUUT, HAXOATCS
Ha OJIMHAKOBOM paccTossHuu ot CoJHIA.

3) 3Be3na AnbaedapaH OTHOCHUTCS K CIIEKTpaabHOMY Kiaccy K.

4) 3Be3na MeHKaJIMHAH OTHOCHUTCS K TOMY XK€ CIIEKTPAbHOMY KJIAcCy, 4TO W
Connrte.

5) Temmneparypa Ha MOBEPXHOCTH AJibie0apaHa IPUMEPHO PaBHA TEMIIEPATYPe
Ha oBepxHOocTH COITHIIA.

OrtBeT:

He 3a6y0bme nepenecmu 6ce omeemot 6 01anK omeemoe 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 saensaemca uucno. 3anuwiume ImMo 4ucio 6
none omeema 6 mexcme padomsl, a 3amem nepenecume ¢ bIIAHK
OTBETOB N 1 cnpaea om nomepa coomeemcmayouiezo 3a0anusn, HaYuHas
¢ nepeoii knemouku. Kascowvlii cumeon numume 6 omoenvHoll Kiemouke 6
coomeemcmeuu ¢ npueeOéHHLIMU 6 Onamke oopazuyamu. Eounuyst
uzmepenusn unuuecKux eeaUYUR RUCAMb He HYHCHO.
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Hebomnpmo#i ooBSHHEIHN MIap, JEeTeBIINN co ckopocThio 30 M/c, B pe3ynbTaTe
CTOJIKHOBEHUS C MACCUBHOM CTalbHOM IUIMTON OCTaHOBWICS, U €r0 TEMIIEpaTypa
noBeicuiack Ha 2 °C. IlpeneOperass moTepsiMH SHEpTHH Ha TeIIIONepenady
OKPYKaIOIIMM 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 paccrosiHud 20 cM oT Hee. Onpenenure ONnTHISCKYIO
CHJTY JIMH3BIL.

OrTBeT: JUITP.

B nenun, u3o0pakeHHOW Ha pPHUCYHKE, CONPOTHUBIICHHE
JIM0/1a B NIPSIMOM HarpaBJeHUH MPEeHeOpekrMo Malio, a B
00paTHOM MHOTOKPAaTHO IPEBBIIIAET COMPOTHUBICHHE
pe3ucTopoB. Bce pe3ucTopsl  MMEHOT  OJUHAKOBOE
COIIPOTHUBJICHUE, PABHOEC BHYTPEHHEMY COIPOTUBIICHUIO
UCTOYHUKAa TOKa. Bo BHEmHEH Lenu BbLACIAETCS
MoutHOCTh P. Kak H3MeHUTCS MOITHOCTB, BBIIEISIONIAsICS
BO BHEUIHEW 1enu, Mpu JAPYyrod  IHOJSPHOCTH
MOJKITIOUEHHs MUCTOYHHMKA ToKa? M300pa3uTe SKBHBAJICHTHBIE CXEMBI AT JBYX
Clly4acB MNOAKIIOYEHHS HUCTOYHUKA. OTBET MOSCHUTE, ONMPasCh Ha 3aKOHBI
SNEKTPOJMHAMUKH.

Ilonnoe npasunvnoe pewenue Kaxcooii u3 3adau 28—32 001xcno cooeprcamsp
3AKOHBL U POPMYIbl, RPUMEHEHUE KOMOPLIX HEO0X00UMO U 0OCHAMOUHO O/
pewienun 3a0auu, a maxice mamemamuyeckue npeodpa30eanus, pacuémol ¢
YUCTIEHHbIM OMEEeMOM U NPU HeO0OX0O0UMOCMU DPUCYHOK,
pewenue.

ROACHAIOWUIL

I'py3 maccoit m = 2,0 kr, MoABENMIEHHBI HA TOHKOW HUTH, IIETUKOM TIOTPYXKEH B
BOAY W HE KacaeTcs JHa cocyda (cM. puc.). Moaynb CHJIBI HATSDKCHHUS HHUTH
T = 13 H. Haiigute 06beM Tpy3a.

~
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Craptyst U3 TOYKH A (CM. PHCYHOK), CIIOPTCMEH IBIDKETCS A B
PaBHOYCKOpPEHO [0 TOYKM B, mocie KoTtopod MoAyilb

CKOPOCTH CIIOPTCMEHA OCTAaeTCsl MOCTOSHHBIM BIUIOTH 10

touku C. Bo ckonbko pa3 Bpemsi, 3aTpau€HHOE CIIOPTCMEHOM

Ha y4yactok BC, Gonbiue, yem Ha yyactok AB, ecnu Monyns
ycKopeHHsi Ha 00oux ydactkax oxunakoB? Tpaexropus BC —
MOJYOKPY>KHOCTb.

C

Huknuueckuil nporecc, NPOBOAUMBIN HajJ OJHOATOMHBIM HAEAJIbHBIM Ta30M,
mpeAcTaBlIeH Ha pucyHke. Ha yugactke 1—2 ra3 coBepmaer paboTy
A12=1000 [Ix. Yuactok 3—1 — angumabara. KoiwuecTBO TEIUIOTHI, OTJAHHOE
ra30M 3a OUKJI XOJOAWIBHHKY, paBHO |Qxos| = 3370 /Ix. KommuecTtBo BemecTBa
rasa B XOJIl¢ Ipolecca He MeHseTcs. Haiimure paboTy |Asi| BHEOIHHX CHI
B ainabaTHOM TIpoIIecCce.

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

KonebarenbHbIi KOHTYp paguoNpHeMHNKa HACTPOCH Ha JJIMHY BOJIHBI A=500 M.
WHnykTHBHOCTh KaTymku KoHTypa L = 3 Mx['H. B koHType ucmomb3yercs
IUTOCKHUI BO3AYIIHBIN KOHAEHCATOP, PACCTOSIHUE MEXAY IUTACTHHAMH KOTOPOTO
d = 1 mm. MakcuMaibHasi HANPSDKEHHOCTD DIIEKTPHYECKOTO TMOJST KOHJIEHCAaTOpa
B xofe konebaHWil Emax = 3 B/M. KakoB makcumanbHBIH TOK B KaTyIIKe
HHIYKTHBHOCTH?

MeTamM4ecKkyro IUIACTHHY OCBEIIAI0T MOHOXPOMATHYECKUM CBETOM C JITHHOM
BomHbl 500 HM. OrmpenenuTe MaKCHMAalIbHYI) CKOPOCTH (DOTORIEKTPOHOB,
BBUICTAIONINX C TMOBEPXHOCTH IUIACTHHBI, €CIM padoTa BBIXOJA 3JIEKTPOHOB
13 JaHHOTO MeTayia coctapiser 1,4 3B?

Ilposepvme, umobvr Kadxcovlii omeem ObL1 3ANUCAH PAOOM C HOMEPOM
CoOmeemcmeyouezo 3a0anus.
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O npoexkre «IIpooublii EID kaxnyio Hexesio»
JlaHHBIM KMM COCTaBJIEH KOMaHAOH BCEPOCCUMCKOTO BOJIOHTEPCKOrO MIPOEKTa
«ETD 1006ay10B» https://vk.com/ege100ballov U 0e3B03ME3IHO
pacrpocTpaHseTcs 1711 TF0OBIX HEKOMMEPUECKHX 00pa30BaTEIbHbIX IIENEH.

Hamuu omu0ky B Bapuanre?

Hanmumure HaM, NOKaJIyHcTa, H MBI 0013aTeJIbHO €€ HCPaBUM!
Jas 3ameuanmii n nokeaanuii: https://vk.com/topic-10175642 41259310
(TakiKe JOCTYNHBI IPYTHe BAPHAHTHI 1151 CKAYUBAHMS)

KOPPEKTOPLI BAPUAHTA:
Tarpsaa KoncranTuHOBA https://vk.com/id147747748
Muxann Ky3pmua https://vk.com/mukuzmin1986
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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 yactu 1 u 3amanus 25 u 26 gactu
2 oueHuBaroTcs 1 GayutoM. DTH 3aJaHuUs CUNTAIOTCS BBIIOJIHEHHBIMU BEPHO, €CIN
HPaBUIBHO yKa3aHbI TpeOyeMoe YUCIIO0, IBa YHCIIa HIIH CJIOBO.

Bamanms 5-7, 11, 12, 16-18 u 21 gactu 1 onenuBaroTcst 2 OataMu, €CiId
BEPHO yKazaHbl 00a 3/leMeHTa oTBeTa; | OayutoM, eciaM AONyIleHa oumHnOKa B
yYKa3aHUM OJHOTO M3 3JEeMEHTOB OTBeTa, W (0 OaiioB, eciay AOMYIIEHO JBE
onmbku. Eciam ykazaHo Gosee OBYX DJIEMEHTOB (B TOM YHCIE, BO3MOXHO, H
IpaBUIIbHEIE), TO cTaBUTCs 0 GaynoB. 3aganue 24 oueHUBaeTcs 2 6aliiaMu, eciu
yKa3aHbl BCE BEpHbIE DJIEMEHTHI 0TBETa; 1 OayuioM, eciu JOoIyllieHa OHa OIInOKa
(B TOM umcne ykazaHa OJHA JIMINHAA LU(pa Hapsay cO BCEMH BEpPHBIMH
9JIEMEHTaMH WM He 3alMCaH OJHH 3JEMEHT 0TBeTa); 0 0ayuioB, €cii TOMYIICHO
nBe omuOku. B 3amanusx 5, 11, 16 u 24 nopsnok 3anucu uudp B OTBETE 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 HabJIroIaTeNs 26 4
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Kpurtepnu oneHnBaHus BbINOJHEHUS 3aJaHU
¢ pa3BépHYTBIM OTBETOM

Pemenus 3amanuit 27-32 wactu 2 (¢ pa3sBEPHYTHIM OTBETOM) OILICHUBAIOTCS
JKCIIEpTHOM Komuccued. Ha ocHOoBe KpuTepueB, NPEICTABICHHBIX B
MpUBEIEHHBIX HIDKE TAOINIAX, 32 BBIMOIHEHHE KAXKIOTO 3aJaHNs B 3aBICUMOCTH
OT MOJIHOTHI U MIPaBUJIBHOCTH JAHHOTO 3K3aMEHYEeMbIM OTBETa BbIcTaBsieTcs oT
J10 2 6aiioB 3a 3ananue 27 u ot 0 1o 3 Oaynos 3a 3amanus 28 u 29-32.

B menmn, m300pakeHHOW HAa PHUCYHKE, CONPOTHBIICHHE
JIMO/1a B TIPSIMOM HallpaBJICHUH NPEHEOPERKNMO MaJio, a B
00paTHOM MHOTOKPAaTHO TIPEBBIIIAET CONPOTHBIICHHE
pe3ucTopoB. Bce pe3ncTOpbl  HMMEIOT  OJMHAKOBOE
CONPOTHUBIIEHHE, PaBHOE BHYTPEHHEMY COIPOTHUBIECHHUIO
HCTOYHMKA TOKa. Bo BHEmHEHd Ienu BblIEIAETCA
MomHOCTh P. Kak M3MEHHUTCSI MOIITHOCTD, BBIJCIISIONIASACS
BO BHEUIHEW 1enu, Mpu JpYyrod  MOJAPHOCTU
MOJKIIOUEHUsT HCTOYHMKAa Toka? OTBET MOSACHUTE, OMNMpasCh Ha 3aKOHBI
3EKTPOAUHAMHUKH.

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

& &

MOJIHOM 1lenM cuja TOKa paBHA 11 = = —. Torma MOIIHOCTH,

Ri+7r 4r

2
. . _ 2. _o&e __ 3¢
BBLJIEIAIOIAsCS BO BHEIIHEN Llenn: Py = If - Ry = T2 3r= Tor (1)
&
2. [Ip1 M3MeHEeHUN MOJIIPHOCTH MCTOYHHKA Toka Rz = 2r, I 2 = =
R2 +7r
& 2 2
& 2¢
—, P, =12R,=—"2r=2 (2).
37"’ 2 2 2 97‘2 or ( )
Py
3. T.k. = > 1, to P2 > Py, T.e. MOLIHOCTH YBETHMYHTCS.
1
OTBeT: YBEJIUUUTCS
Kpurepuu orieHnBaHus BBITIOJIHEHUS 3aJaHUs Bamer

IlpuBeneHo mMoJIHOE TMpPaBWIIBHOE pEIeHHe, BKIIIOYAIOIIee
MpaBWIbHBI  OTBeT (B JaHHOM  Cllydae: MOIIHOCTb 3
YBEIIMYHUBACTCS) U UCUCPITBIBAIOIINE BEPHBIC PACCYXKICHHS C
MPSMBIM  yKa3aHUEM HaOJI0/TaeMbIX SIBJICHHA W 3aKOHOB (B
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Pa3speluaeTcs cBOGOAHOE KOMMPOBaHWE B HEKOMMEPYECKUX 06pa3oBaTeNbHbIX LEMSAX

~

oN AUX NI9HhO9O0dNHEdL

MIINTHANIANED - 206002

—
EEE
]

Ofs


http://vk.com/ege100ballov
https://vk.com/topic-40390872_41258691

EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

TpeHnposouHbI BapuaHT Ne1 ot 07.09.2020

10/15

JAaHHOM ciydae: 3akoH Owma g monHod nenw; ¢opmyia VYka3aHbl HE Bce HEOOXOAWUMBIE Ul OOBSCHEHUs SBICHUS H —
MOIL[HOCTH, BBIICISICMOI BO BHEIIHEH LIEIH). 3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIOTCS BEPHBIE PACCYKACHUS, 1Y)
JlaH TpaBHUIBHBIA OTBET, M IPUBEICHO OOBSICHEHHE, HO B HalpaBJICHHBIC HAa PELICHHUE 3a1a9H g
pelIeHNH KMEIOTCS OJUH WM HECKOJIBKO U3 CIETyHOIUX Bce cmywaum pemieHus, KOTOpble HE COOTBETCTBYIOT <
HEI0CTaTKOB. BBIIIICYKa3aHHBIM KPUTEPHSM BBICTABJICHUS OLEHOK B 1, 2, 3 0 T
B o0BsicHeHMM HE yKa3aHO WM HE WCIIONB3YEeTCS OTHO W3 Oamra O
(¢u3NIecKuX SBJICHUH, CBOWCTB, ONpPEICICHUA WIM OIWH W3 Maxkcumanvuoiti 6an 3 vy
3aKOHOB ((OpMyJ), HEOOXOAMMBIX JJIsi IIOJIHOTO BEPHOTO O
00bsicHeHUA. (YTBEPIKICHHE, JIEKALIEE B OCHOBE OOBSICHEHUS, ['py3 maccoit m = 2,0 Kr, NOJBEIIEHHBIA HA TOHKOM HUTH, [EIMKOM MOTPYXKEH B e
HE TIOAKPEIJIEHO COOTBETCTBYIOIIMM 33aKOHOM, CBOWCTBOM, BOJy M HE KacaeTcs JHa cocyda (cM. puc.). Moxynb CHIIBI HAaTSDKEHHS HUTH T
SIBICHUEM, OIPeIeTICHUEM H T.I1.) T = 13 H. Haiinure 06bpeM rpysa. o
" (UJIN) BosmoskHoe pemienne: —
o ¢
Vka3zaHbl Bce HEOOXOMUMBIE IUIS OOBICHEHUS SBICHUS H Ha rpys neficTByeT cuia TSHKECTH, paBHAs MJ M BHITAIKMBAOMIAs CHIa (CHIa AN
- 3
3aKOHBI, 3aKOHOMEPHOCTH, HO B HHUX COJEPXKHUTCA OIUH Apxumena), papnas pgV, rae p = 1000 kr/M° — IIIOTHOCTB BOABI, T.€. A
JIOTHYECKU HeTOUET. T=mg-pgV, >
Y (JIN) OTKyza <
B peniennn nMeroTCs TUIIHAE 3aIMCH, HE BXOISIINE B PELIICHUE V= mg—-T 2-10-13 00007 m? =
(BO3MOKHO, HEBEPHBIE), KOTOPHIE HE OTAETCHBI OT PEIICHHsS U pg 1000-10 ’ 10
HE 3a4EPKHYTHIL. Orser: 0,0007 M3, N
U (WIN) o
Kputepuu onieHUBaHMS BBITIOJIHEHUS 3aJaHUS bannbl o
B pemennn uMeeTcs HETOYHOCTh B YKAa3aHWM Ha OJHO U3 O
. . . [lpuBeneHo monHOE pemieHHe, BKIIOYAIOIIEE  CIIETYIOIINe
(Gu3nvecKkux SBICHWI, CBOWCTB, OMNpEACICHHUN, 3aKOHOB o
JJIEMEHTBHI: |
(popmyin), HEOOXOAUMBIX LTSI IOJTHOTO BEPHOTO OOBSICHEHHS
I) 3amucaHbl TONOXEHHWS TEOPHMH U (HU3MUECKHE 3aKOHBI,
[IpencraBneHo pemieHne, COOTBETCTBYIONIEE OJHOMY W3
3aKOHOMEPHOCTH, IPUMCHEHHE KOTOPBIX _HEOOXOAMMO Ul —
CIIEIYIOUINX CITydaeB. ) . —
. peLIeHH s 33/1a9 BHIOpAHHBIM CIIOCOOOM (B JaHHOM ClTydae: BTOPOii —
JlaH mpaBUIBHBIN OTBET Ha BOIPOC 33JaHUS, U HPUBEACHO i ) —
i 3akoH HproToHa; opMyia Juisi BEIYUCICHUS CHITBI ApXHMe/a); —
oObsICHEHHWEe, HO B HEM HE YyKa3aHbl [Ba SBICHHUS WIH 2 =
I1) mpoBeneHbI HEOOXOAUMBIE MaTeMaTHYECKUE TPEOOPa3OBaAHUS U
(bu3MYeCKUX 3aKOHA, HEOOXOAMMBIX JJIsI IOJHOTO BEPHOTO i
pacyérel, TNPHUBOJJIIME K IPAaBWILHOMY YHCIOBOMY OTBETY ==
00BsICHEHUS. =
WIN (orryckaeTcsi pelIeHHE «II0 4YacTAM» C IPOMEXYTOUYHBIMU =
BBIYHCIICHUSIMH); ——
VYka3aHel Bce HEOOXOIUMBIE /I OOBSCHEHHS SBICHHSI H . ——
I1l) npencraBneH MpaBHJIBHBIA OTBET € YyKa3aHUEM CIMHHI] =
3aKOHBI, 3aKOHOMEPHOCTH, HO WMEIOIIHECs pacCyXICHHS, . ——
H3MEPEHUSI HICKOMOW BEJTMYUHBI ——|
HaTpaBJIeHHBIE Ha TMOJy4YeHHE OTBETa HA BOIPOC 3a/aHH, HE =
[IpencraBneHsl 3aIUCH, COOTBETCTBYIOIINE OIHOMY U3 CIIETYFOIINX =
JIOBEJIEHBI 10 KOHIIA. —
WIn cinydaeB. [IpaBWIbHO 3amucaHbl BCE HEOOXOIWMBIE MOJIOKECHHUS =
TeopuH, (HU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH, W IIPOBE/ICHBI =
Vka3zanbl Bce HEOOXOOAMMBIE IS OOBICHEHUS SBICHUS | 1 —
HeoOxoanumble TpeoOpazoBanus. Ho momymiena ommbOka B OTBeTe =
3aKOHBI, 3aKOHOMEPHOCTH, HO WMEIOIINECS PacCyKACHHS, ——
WIA B MAaTEMaTHYECKUX TPE0OPa30BaHMUAX HITH BEIYHUCICHUSIX. =
IPUBOSIIIHME K OTBETY, COJIEPIKAT OIIHOKH. W
NI
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[IpencraBineHbl TOJBKO TOJIOKEHUS M (OPMYIIBI, BBIPAXKAIOIINC
¢u3nyeckue 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOJUMO |
OCTATOYHO U peIIeHWs MaHHOH 3amadn, 0e3 KaKuxX-JIu0o
mpeoOpa3oBaHUil C WX WCIOJH30BAHKUEM, HANpPaBICHHBIX Ha

peweHne 3agauu

Bce cllydyan peuicHus, KOTOpPbIC HC COOTBETCTBYIOT

BBIIIICYKa3aHHBIM KPUTEPHUSM BBICTaBJICHNUS OLCHOK B | mitn 2 Gauta 0
Maxkcumanvuwiti 6an 2
CrapTys W3 TOukH A (CM. PHUCYHOK), CIOpPTCMEH IBIKeTcss A B
PaBHOYCKOpPEHO 10 TOYKH B, mocie KoTopoil MOIyih CKOPOCTH
CIIOPTCMEHA OCTAaeTCsl MOCTOSIHHBIM BIUIOTH 10 Toukd C. Bo
CKOJIBKO Pa3 BpeMs, 3aTPauyeHHOE CIIOPTCMEHOM Ha ydacTok BC,
6onbie, yeM Ha ydacTok AB, ecnu Moaysb yCKOpeHHs Ha 000uX
yuacTkax oguHakoB? Tpaextopus BC — momyokpyKHOCTB.
C
Bo3MoxkHOe pemieHue:
1. VYckopenue Ha IIPSIMOJIMHEIHOM y4acTKe OIIpENEIACTCA

TI0 TIPSIMOJIMHEHHOMY Y4acTKy.
2. YcKkopeHMe TIpM  JBIDKGHHHM 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

OKPYXXHOCTH €CTh

LEHTPOCTPEMHUTEIHHOE YCKOPEHHE U Ompeaensercs no ¢popmyie d, =

pemieHns 3aJadd BBIOpPAHHBIM CIIOCOOOM (B JaHHOM ciydae:
Gopmyna  yckopeHnus Onsl  PABHOYCKOPEHHO2O0 — OBUIICEHUS,
popmyna yenmpocmpemumenbHO20 YCKOPEHUSL).

KpI/ITGpI/II/I OLICHUBAHMUs BBINIOJTHCHHA 3aJaHUSA Bamier
HpHBe}leHO TMOJTHOE PCIICHUE, BKIHOYAOMICC CICAYIOIHC
OJICMCHTHI:
|) 3anmcanbl  HOJIOKECHUS TEOpUNU U (1)I/I3I/I"IGCKI/I€ 3aKOHBI,
3aKOHOMEPHOCTHU, MNPUMEHCHHUC KOTOPBIX HCO6XO}II/IMO JJIA 3
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Il) omucanbl Bce BHOBb BBOJMMBIC B PCIICHUU OYKBCHHEIC
o0o3HaueHHs (U3WYECKUX BEIUYHUH (3@  UCKIIOUeHUuem
0003HAYeHUll KOHCMAHMm, YKaA3auHulX 6 eapuanme KHUM,
0003HAYeHUll,  UCNOAL3YeMbIX 6  YCIoguu  3a0auu, U
CMAHOAPMHBIX  0003HAYEHUN  GENUYUH, UCHOIb3YEMbIX NpU
Hanucanuu Qu3u4ecKux 3aKoH08);

1) MIPOBEICHBI HE0OX0AUMBIE MaTeMaTH4ecKue
npeoOpa3oBaHusl W PacuéThl, MPHUBOASANINE K TNPABIILHOMY
YUCIIOBOMY OTBETY (HOMYCKAeTCS pPEIICHHE «II0 YacTsIM» C
MIPOMEKYTOUYHBIMU BHIYHCICHUSIMH);

IVV) mpencraBineH NpaBUJIBHBIM OTBET C YKa3aHHEM EIMHUI]
HU3MEPEHUS] HCKOMOM BEJIMYHHBI

[TpaBuiabHO 3amKcaHbl BCE HEOOXOAMMBIE TOJIOKEHUS TEOPHH,
¢u3udeckne  3aKOHBI, 3aKOHOMEPHOCTH, W  MPOBEICHBI
HeoOxonuMmble TpeoOpa3oBanus. Ho wHMerOTCS OIUH WM
HECKOJIBKO U3 CIEIYIOIINX HEJOCTATKOB.
3ammcu, coorBercTBytomue myHKTaMm Il u |11, mpencraBneHs! He
B TI0JIHOM 00BEME HJIM OTCYTCTBYIOT.

n (UJIN)
B pemenny UMeroTCs JIMIIHUE 3alUCH, HE BXOJISIINE B PEIICHHE,
KOTOpBIE HE OT/IEJICHBI OT PEIICHUs U HEe 3a4EPKHYTHI.

" (UJIN)
B HeoOXOOMMBIX MaTeMaTHYECKHX NpeoOpa3sOBaHMAX HIIH
BBIYMCIICHUAX JOMYIICHbI OMHMOKY, 1 (MIM) B MaTeMaTHYECKNX
npeoOpa3oBaHMsAX/ BBIYUCICHHUSX IPOIYIIEHbI JIOTHYECKH
Ba)KHBIC LIATH.

n (UJIN)
OTtcyTcTBYET MyHKT V, WK B HEM JIOMylIeHa OIInOKa

IIpencraBneHsl  3ammMcH, COOTBETCTBYIOIIME OJHOMY U3
CJICIYIOLIHX CITyYacB.

[TpeacTaBieHb! TOJBKO MOJIOKEHUS U (POPMYIIBI, BRIPAXKAIOIIUE
¢bu3nyeckne 3aKOHbI, PUMEHEHHE KOTOPBIX HEOOXOIUMO ISt
pemeHus TaHHOH 3a1a9u, 6e3 Kakux-Ir00 mpeoOpa3oBaHuiA ¢ MX
UCIIONIb30BAaHUEM, HAIIPABJICHHBIX HA PEIICHHE 3a/1au.

nim

B pemennn otcyrcrByer OJHA w3 HCXOgHBIX (HopMyd,
HeoOxoanMast 7S pelleHust JaHHOH 3a1aun (MJIM yTBepXKICHNUE,
JeXxaliee B OCHOBE PELICHUsI), HO INPHUCYTCTBYIOT JIOTHYECKU
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BEpHbIE TpeoOpa3oBaHMsl C HMEIIMMHUCI  (QOopMysIaMu,
HaIlpaBJICHHBIE HA PELICHUE 3a1a4H.

N
B OJTHOM u3 ucxomnex GopMy, HEO6XOIMMBIX JUIsl PElICHHS
JaHHOM 3ajmaun (MM B YTBEpXKJICHHHM, JIEXKALIEM B OCHOBE
pELICHNs), AOMyIIeHA OMIMOKa, HO NMPHUCYTCTBYIOT JIOTMYECKH
BEpHbIE TpeoOpa3oBaHMsl C HMEIOIMMUCI  (QOopMyIaMu,
HaIpPaBJICHHBIC HA PELICHUE 3a1a4u

Bce cimyyam  perieHus, KOTOpble HE  COOTBETCTBYIOT
BBIIICYKA3aHHBIM KPUTEPHUSM BBICTABJICHHUsI OLCHOK B 1, 2, 3 0
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) O6bemunss 1)-3), noxyanm Uz — Uz = 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

[uxmaeckuid mporiecc, MPOBOMUMBIA HaJ OJHOATOMHBIM HACAIBHBIM Ta30M,
npesicTaBiIeH Ha pucyHke. Ha ywactke 1—2 ra3 coBepiiaer padoTy
A12=1000 JIx. Yuactok 3—1 — agumabara. KonuuecTBO TEIUIOTHI, OTIAHHOE
ra3oM 3a IHUKI XOJOIMIBHUKY, PAaBHO |Qxos| = 3370 JIx. KomudecTBo BemecTBa
rasa B Xole mpouecca He MeHsercs. Haiiaure paboTy |Asi| BHEIIHMX CHJI B
azgnabaTHOM Ipoliecce.

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

Bo3MoskHOe peleHue:
1) PaGora rasa Ha yuactke 1—2 paBHa IUIOIIAAM O IpaduKOM:

Ay = pzzi(vz - V1)

1%
U3 ycnoBus 3agaun z—z = V—2 (maBieHUE MPONOPIUOHATBHO 00BEMY), OTKY/AA
1

1
V. 3
Py =D1 V—Z = 2p,. Crenosatensho, Ay, = >poVs.
1
2) Ha ywactke 2—3 (m30x0opa) pabouee TeNO OTAACT XOJOAWIBHHKY
KOJHMYECTBO TEIOTH |Qxon| = Uz — Us, tne Uz u Uz — BHyTpeHHss sHeprus
ra3a B COCTOSIHUSIX 2 U 3 COOTBETCTBEHHO.

[lpuBeneno TmoONHOE pemIeHHe, BKIIOYAIOMIEEe  CICAYIOIINE
3JICMEHTBI:

) 3anmcaHbl TOJNOXEHHUS TEOPHUH M  (HU3UYECKUE 3aKOHBI,
3aKOHOMEPHOCTH, IPUMCHCHHE KOTOPBIX HEOOXOIMUMO  JUIs
pemieHus 3aaddl  BBEIOPaHHBIM CIIOCOOOM (B [TaHHOM Ciydae
GHYMPEHHSSL IHeP2Usl UOCANIbHO20 2a3d, paboma 2as3d, U30XOPHbL
npoyecc, aduabamuuecKkuii npoyecc),

Il) ommcanbl Bce BHOBH BBOJUMEIC B pEIICHUH OYKBCHHBIC
0003HauCHUS PU3NUECKUX BEITUYNH (3d UCKIIOUEHUEeM 0003HAUeHUl
KoOHcmanm, yKazauuwvlx 6 eapuanme KHM, ob6o3nauenutl,
UCNOL3YEMBIX 8 YCNOBUU 3A0aYU, U CIAHOAPMHBIX 0003HAYEHUL
BENIUMUH, UCNOAL3YEMbIX NPU HANUCAHUU DUULECKUX 3AKOHOB);

I11) mpoBeneHBI HEOOXOUMBIE MaTeMaTHUECKHE ITPE0OPa30BaHUS U

pacd€Tbl, TPUBOMASIINE K MPABHILHOMY YHCIOBOMY OTBETY
(momyckaeTcss pemIeHHEe «II0 4YacTsAM» C IPOMEKyTOUYHBIMHU
BBIYHCIICHUSIMH);

IV) mpencraBineH mnpaBUIBHBIA OTBET C yKa3aHUEM CIUHMIL
M3MEpEeHUs] HCKOMOMN BEJIMYUHBI

[TpaBuiabHO 3ammcaHbl Bce HEOOXOIMMBIE IOJIOKEHUS TEOPHH,
¢u3uyeckue ~ 3aKOHBI,  3aKOHOMEPHOCTH, U  IIPOBEICHBI
HeoOxouMBIe Tpeobpa3oBanus. Ho MMEIOTCS 01MH WIIH HECKOJIBKO
13 CIEIYIOMNX HEJOCTATKOB.

3anmcu, COOTBETCTBYIONTHE TyHKTY 1I, mpeacTaBiIeHs HE B TOJTHOM
00bEME MIIN OTCYTCTBYIOT.
" (UJIN)
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B pemennu umeroTcs JHUIIHUE 3allMCH, HE BXOASIINE B pEIICHUE,
KOTOpBIC HE OTJEIICHBI OT PEIICHUS U HE 3aUEPKHYTHI.

" (NJIN)
B  HEoOXOAMMBIX MaTeMaTHYeCKHX IpPeoOpa3oBaHHUAX  WIH
BBIYHMCIICHUAX JOMYIIEHB! OIMMOKW, W (WIM) B MaTeMaTHYECKHX
npeoOpa30BaHMAX/ BBIYNUCICHUAX MPOIYIIEHBI JOTHUECKH BasKHbBIE
IIary.

u (UJIN)
OtcyrcTByet myHKT [V, nin B HEM JomyIIeHa ommoKa

[IpencraBneHsI 3aMCH, COOTBETCTBYIOIINE OTHOMY W3 CICIYIOIINX
CJIy4aes.
[IpesncTaBiaeHbl TOJBKO TOJNOXKEHUS W (OPMYJBI, BBIpAXKAIOIIUE
(u3mUecKre 3aKOHBI, NMPUMEHEHHE KOTOPBIX HEOOXOOMMO IS
pelIeHus TaHHOW 3ajaun, 0e3 Kakux-Iu0o MpeoOpa3oBaHUK ¢ MX
HCIIOJIB30BAaHUEM, HAIIPABICHHBIX HA PELICHHUE 3a1a4U.

nim
B pemrennmn otcyretByer OJHA w3 HCXOAHBIX  (OPMYIL,
HeoOXxoauMasl ISl pellieHus] NaHHOW 3ajayu (WM yTBEpIKAeHHE,
Jiexamee B OCHOBE pEIIeHHUs), HO MPUCYTCTBYIOT JIOTHYECKU
BEpHbIE  IpeoOpa3oBaHMS C  HWMEOOMMHCA  (OpMyJIaMy,
HalpaBJICHHBIC HA PEIICHUE 3a/1a4H.

NI
B OJIHOM u3 ncxomusix hopMysi, HEOOXOMMMBIX ISl PElICHHs
JaHHOW 3afayu (MM B YTBEPXKICHWH, JIeKalleM B OCHOBE
pelieHust), MOomylieHa OmKOKa, HO MPUCYTCTBYIOT JIOTHYECKH
BEpHBbIE  IPeoOpa3oBaHMA €  HMMEIOMMMHUCT  (OpMYJIaMHy,
HalpaBJeHHbIE Ha PELICHUE 33141

Bo3MO0:KHOE peleHne:
CUrznax _ LIrznax
2 2
Cornacto popmyne Tomcona ast nepuoaa IM xonebauuit: T = 2mv/LC.
JnmHa BomHBI A=CT, 1€ C — CKOPOCTH CBETA.
MakcHMasbHas HaNpsKEHHOCTh OIS KOHIEHCATopa:

3aK0H COXpaHEHUS YHEPTHH:

_ Umax
Emax - d "
Ad
Pemast COBMECTHO 3TH ypaBHEHUS, IONYHAEM: [ oy = py— Eax = 0,27 MA.
OtBeT: I 4, = 0,27 MA.
Kpurtepun oneHIBaHUS BHITONHEHAS 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?
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Kone6aTenbHpIi KOHTYpP pagroONpPUEMHHUKA HACTPOEH Ha JUTMHY BOJHBI A=500 M.
WunyktuBHOCT KaTymkn KoHTypa L = 3 MkI'H. B koHType ucnonb3yercs
IUIOCKUI BO3AYIIHBIN KOHAEHCATOP, PACCTOSHUE MEXAY IUIACTHHAMH KOTOPOro
d = 1 mm. MakcuManbHasi HAIPsDKEHHOCTh DIEKTPUYECKOTO OISl KOHASHCATOpa
B xome konebaHuil Emax = 3 B/M. KakoB MakcUManbHBIH TOK B KaTyIIKE

[lpuBeneHO TMMOJNHOE pEIICHHE, BKJIIOYAIOIICEe  CICAYIOIIUE
3JIEMEHTBI:

) 3ammcanpl moONOXEHWS TEOpPUH © (U3UYECKHE 3aKOHEI,
3aKOHOMEPHOCTH, HOpPHUMCHCHHE KOTOPBIX HEOOXOIMMO Ui
peLIeHus 3a/1a4u BBIOPAHHBIM CIIOCOOOM (B JJAHHOM CIIy4ae: 3aKOH
coxpanenus suepeuut, popmyna ToMcoHa, 8136 HANPAANCEHHOCU U
HANPAJ’CEeHUsT 3eKMpU4eckoco nojia KoHnOeHcamopa, Gopmyna
OnUMHbBL BOIHDL);

Il) ommcanel Bce BHOBb BBOJWMEIC B PEHICHUH OyKBEHHBIC
0003HauCHUS PU3UUECKUX BETUINH (3a UCKIHOUEHUEeM 0O03HAUeHUl 3
KOHCcmanm, yKkazawuwvlx 8 eapuanme KUM, ob6o3nauenuil,
UCNOL3YEMBIX 8 YCNOBUU 3A0aYU, U CIAHOAPMHBIX 0003HAYEHUL
BENIUMUH, UCNOAL3YEMbIX NPU HANUCAHUU DUULECKUX 3AKOHOB);

I11) mpoBeneHBI HEOOXOTUMBIC MaTEMAaTHIECKUE TPEOOPA30OBAHUS H
pacuéThl, NPHUBOISIIUE K MNPABUIBHOMY YHCIOBOMY OTBETY
(momyckaeTcs pEIICHHE «II0 YacTsAM» C MPOMEKYTOYHBIMHU
BBIYHCIICHUSIMH);

IV) mpencraBieH mNpaBHIBHBIA OTBET C YKa3aHHEM €IUHHMIL
HU3MEPEHUS] HICKOMOM BEJIMYHUHBI

[TpaBuiabHO 3ammcaHbl Bce HEOOXOAMMBIE TIOJIOKEHUSI TEOPHH,
¢u3uyeckne  3aKOHBI,  3aKOHOMEPHOCTH, M  IIPOBEJICHEI
HeoOxouMBIe Tpeobpa3oBanus. Ho MMEIOTCS 0OAWH WM HECKOJIBKO
13 CIENYIONINX HEAOCTATKOB. 2
3amucu, COOTBETCTBYIOIINE MHKTY ||, mpeacraBieHbl HE B TIOJTHOM
00BEME MITH OTCYTCTBYIOT.

U (WIN)
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B peleHny nMEIOTCs NTUITHUE 3aMUCH, HE BXOJSINUE B PEIICHHUE, —
KOTOpBIC HE OT/ENCHBI OT PEIICHHS U He 3a4EPKHYTHL. 1Y)

n (NJIN) Bo3moskHoe penieHnue: m

B  HEOOXOMMMBIX ~MATEMATHMYECKHX MNPeOOpasoBaHHUAX WM Bocnonb3yemes ypaBHeHuneM DiiHniteitna st potosdpdekra: L
BBLIYUCIICHUSAX JOMYIIEHB OMKOKA, W (WIM) B MATEMATHYECKHUX hv = Age + Ex, tic v = S — wactora ceera, E, = mev? o CHMANBHAS %

peoOpa3oBaHusAX/ BEIYMCICHUSX TIPOMYLICHBI JJOTHIECKH BaKHBIE % 2

- KUHETHUYECKast SHeprus GoTodneKkTponos. Torma: O

hc _ mev? w

N (M) i Agox + —, 7 Tie Me — Macca 5eKTPoHa. Otcrona O

OtcytctByeT myHKT |V, 1tk B HEM OIyIIeHa OMMOKa _ [z (re_ _ - _ e
TIpecTaBieHbl 3aIIMCH, COOTBETCTBYIOIIME OHOMY M3 CIIEAYIOIUX v e (/1 ABHX)' Ionysaem v = 615 - 10° m/c = 615 xm/e T
CITy4aes. O
[IpencTaBneHsl TOJBKO MONOKEHHS U (HOPMYIIBI, BHIPAKAIONIUE OtBer: v = 615 kM/c =
(usMuecKre 3aKOHBI, NPUMEHEHHE KOTOPHIX HEOOXOMMMO U KpHTepHU OLEHHBAHUS BbITIOMHEHNA 3a0aHUS Bammer N
JOCTATOYHO Il pEIleHWs JaHHOM 3amaud, 0e3 Kakux-ambo TIpUBEAEHO MONHOE  pelieHHe, BKIIOYAIOMEE  CHEyOLIHe A
npeobpa3oBaHuii ¢ MX WCIONb30BAHUEM, HANPABICHHBIX Ha SIEMEHTBI: S
PCOICHHC 3a/1a'TH. ) 3anucaHel MONOXKEHMS TEOPHH M (HU3UYECKHE 3AKOHBI, Z
nim 3aKOHOMEPHOCTH, I[PUMEHEHHE KOTOPBIX HEOOXOAMMO ISt prd

B pemenun orcyrcreyer OJIHA  u3  mcxommbix  dopmyi, pellleHust 3aaul  BBIOPAHHBIM CrIOCOOOM (B JIAHHOM  Cilydae: 10
HeoOXoumas Ui pelIeHUs NaHHOW 3amauu (WM yTBEpXKJICHHE, 1 ypasnenue Dinwmetina Ona  pomosddexma; popmyast Ons N
JeKalee B OCHOBE PEIIEHHS), HO MNPUCYTCTBYIOT JIOTMYECKU UACTOMbL C6eMa U KUNEMUEcKoti SHepaulL); 8
BEpHBIC  Mpeobpa3oBammss ¢ HMElOmMMHCS  popmysamu, II) omucaHsl Bce BHOBb BBOJUMBIE B pELIEHUH OYKBEHHbBIE O
HAIPABJICHHBIC HA PCHICHUE 3a/1a1K. 0603Ha4eHns PU3MIECKUX BETHYNH (3a ucktouenuem o6o3navenui o
Wi |3 ~

. KOHCcmanm, yKkasawuwvlx 68 eapuanme KHUM, ob6o3nauenuil,

B OJIHOM w3 mcxomupix popmys, HEOOXOMUMBIX ISl PElICHHs UCHONb3YeMbIX 6 YCA08UU 3a0auu, U CMAHOAPMHBIX 0003HAYeHUll —
JaHHOH  3a7au (MM B YTBEDHKJICHWH, JIEXKalleM B OCHOBE 6eUNUM, UCTIONB3YEMBIX NPU HANUCAHULU (DUSUHECKUX 3AKOHOB); E
pelienus), JonyIieHa OMmHMOKa, HO MNPUCYTCTBYIOT JIOTHYECKH I11) npoBeneHbl HEOOXOAUMBIE MATEMATHYECKHUE NPEOOPa3OBaHus 1 ——
BEpHBIC ~ NPEOOpasoBaHWs ¢ HMEIOMMMUCH  (opMyamy, pacyérel, MPUBOJSIUE K MPABHIBHOMY YHCIOBOMY OTBETY =
HATPaBJICHHBIC HA PEIICHUE 3a/a1u. (DOTYCKAeTCsl PENIEHHE  «IO  9acTAM» C  MPOMEXYTOYHBIMH =
Bce cmywam  pemieHms,  KOTOPBIE  HE  COOTBETCTBYIOT 0 BEIMHCTCHHAMI); =
BBILIEYKA3aHHBIM KPUTEPUSIM BBICTABIEHHUS OLIEHOK B 1, 2, 3 Gasuia IV) MNpejCTaBEH NpABIIBHBI OTBET C YKA3aHHEM eIMHHIL —
Makcumansnoni 6amn 3 M3MEPEHHS HCKOMOM BEJTMYHMHEI =
[IpaBUIBHO 3alMCaHbl BCE HEOOXOAMMBIE TIOJNIOKEHHS TEOPUH, —
MeTtauIn4ecKyo MIACTHHY OCBEHIAI0T MOHOXPOMATHYECKHM CBETOM C JUTHHOM (U3MYECKHe  3aKOHBI,  3aKOHOMEPHOCTH, ¥  IPOBEICHHI E
BonHbl 500 HM. Omnpenenure MakCHMAIbHYK CKOPOCTb (DOTOIIEKTPOHOB, HeoOXoIuMBbIe mpeodpa3oBanus. Ho MIMEIOTCS OIWH WIIH HECKOJIBKO E
BBUICTAIOIMX C TOBEPXHOCTU IUIACTUHBI, €CU paboTa BHIXOJA 3JIEKTPOHOB U3 CIIEYIOIINX HETOCTATKOB. 2 =
U3 JaHHOTO MeTasuia cocrasisier 1,4 9B. =
3amucu, COOTBETCTBYIOIIME MYHKTY ||, MpecTaBieHsl He B MOIHOM =
00BEME WITH OTCYTCTBYIOT. -
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EAnHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r.

DU3NKA

U (UJIN)
B pelieHir UMEIOTCS JIMIIHUE 3aMUCH, HE BXOJSIIUE B PEIICHHE,
KOTOPBIE HE OTJCJICHBI OT PEIICHUS U HE 3a4EPKHYTHI.

U (UJIN)
B HE0OOXOAMMBIX MaTeMaTHYCCKHUX MNpeoOpa3oBaHUSIX WA
BBIYUCIICHISAX JOMYIIEHB OMMOKH, M (WIHM) B MaTeMaTHYECKUX
npeoOpa30BaHusIX/ BRIYUCICHUSIX MPOMYIIEHBI JIOTHUECKU BaXKHBIC
IIary.

n (M)
OtcytctByet myHKT |V, 1tk B HEM OITyIIeHa OIINOKa

IIpencraBieHsl 3aIICH, COOTBETCTBYIOIINE OJJHOMY U3 CIIETYIOLIIX
CIIy4aes.
[IpencraBineHbI TONBKO MOJ0XKEHHUS ¥ (YOPMYIIBI, BRIPAXKAIOIIHE
(u3HUecKre 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOANMO H
JIOCTaTOYHO JJIsl pELICHUsI ITAaHHOM 3a1a4uu, 0e3 KaKux-JI1u0o
npeoOpa30BaHMi ¢ MX HCIOJIB30BAHNEM, HANIPABICHHBIX Ha
pelIeHue 3a1a9H.

NN
B pemenun otcyrctByer OJIHA w3 ucXomHbIX  ¢opmyd,
HeoOXoxnMast Ul peIlieHUs] AaHHOW 3afaud (MM YTBEpIK/IEHHE,
Jiexamee B OCHOBE pEIIeHHUs), HO MPUCYTCTBYIOT JIOTHYECKU
BEpHbIE  NpeoOpa3oBaHMs ¢  HMermMMUCT  (opMyliamy,
HaIpaBJIeHHbIE Ha PEIIeHHE 3a/1a9H.

Wi
B OJIHOM u3 mcxoaHeIx (opMysi, HEOGXOMMMBIX ISl PElICHHs
JaHHOW 3afayu (MM B YTBEPXKICHWH, JIeKalleM B OCHOBE
pelieHust), JoIylieHa OmMNOKa, HO MPUCYTCTBYIOT JIOTHYECKH
BEpHbIE  INpeoOpa3oBaHMs ¢  HMerIMMUCT  (opMyliamy,
HalpaBJICHHBIC HA PEIICHNE 3a/1a9H.

Bcee Clly4yan peuicHus, KOTOpbIC HEC COOTBETCTBYIOT
BbIINICYKAa3aHHBIM KPUTEPUAM BbICTABJICHHUA OLICHOK B 1, 2, 3 bamta

Maxcumanvhwiii 6ann
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B coorBerctBuu ¢ IlopsakoM NpoBeAeHHs TOCYJapCTBEHHOW MTOTOBOM
aTTeCTAaIll{ 110 00pa30BATENBEHBIM IPOTPaMMaM CpPEeTHETO OOIIero 00pa3oBaHUS
(mpuka3 Munnpocseniernss Poccun m PocoOpramsopa 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 OauIbl 3a KayKABIM OTBET HA 3aJaHUS SK3aMECHAIIMOHHON
pabotsl EI'D ¢ pa3BepHyTHIM OTBETOM.

B ciyuae cymiecTBeHHOrO pacxoskieHHs B OayulaX, BBICTABICHHBIX IBYMS
9KCTIEPTaMH{, HA3HA4YaeTCsl TPEThs MpoBepka. CyIIECTBEHHOE DPACXOXKICHHE B
Oamax omnpeeneHo B KPUTEPUAX OLICHUBAHUS [0 COOTBETCTBYIOIEMY yUeOHOMY
MpeaMeTy.

OKcHepTy, OCYIIECTBISIIONIEMY TPETBIO IPOBEPKY, HPEIOCTaBISECTCS
nadopmanus o Oannax, BBICTABICHHBIX SKCIEPTAMH, paHEe MPOBEPSIBIIUMHU
9K3aMEHAIMOHHYIO PaboTy».

Ecnu pacxoxnenne coctasisier 2 wid Oonee 0asuia 3a BBIIOJIHEHUE JIIOOOTO
U3 3aaHuil 2532, TO TPEeTUl HKCHEPT MPOBEPSET TOIBKO TE€ OTBETHI HA 3aJaHMsl,
KOTOpBIE BBI3BAIIN CTOJIb CYILIECTBEHHOE PACXOXKICHHUE.
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