EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2018 r.

Enuublii rocyiapcTBeHHbIH 3K3aMeH
no ®U3HNKE
HNHcTpyKuMs 0 BHINOJHEHUIO padoThI

JI71s BBITIOJTHEHUS SK3aMEHAIIMOHHON paboThI 10 GHU3KMKE OTBOIUTCS 3 Yyaca
55 muHyT (235 MuHyT). PaboTa cocTOUT U3 IBYX YacTell, BKIIOYAIOMUX B ce0s
31 3ananue.

B zamanusax 1-4, 8-10, 14, 15, 20, 24-26 oTBETOM SIBIIAETCS LEI0E YUCIO WIA
KOHEYHas JecATHYHast ApoOb. YKCIIO 3aluIIuTe B TI0JIe OTBETA B TEKCTE paboThI, a
3aTeM MEPEeHECHTE 1O NMPHUBEAEHHOMY HIKE 00pasity B 6saHk otBeta Ne 1. EquHuiibt
nu3MepeHus (PU3NIECKUX BEJINYHH MUCATh HE HYXKHO.

Orrset 7‘5 (S5 . ? 3 5

OtBeroM k 3amanusm 5—7, 11, 12, 16-18, 21 u 23 sBusercs
MOCJIEZI0BATENILHOCTD ABYX U(p. OTBET 3aNUIINTE B NI0JE OTBETA B TEKCTE
paboThI, a 3aTeM MEPEHECHTE 10 MPUBEASHHOMY HIXKe 00pasily 6e3 nmpoOenos,
3aITHIX U IPYTHUX JOMOJHUTEIBHBIX CUMBOJIOB B O1aHK 0TBETOB No 1.

Alb

Orvney l/ I v q '

OTBeToM K 3aiaHuio 13 sBisiercst cinoBo. OTBET 3alMIIUTE B MOJIE OTBETA B
TEKCTe paboThl, a 3aTeM MEPEHECUTE MO MPUBEAEHHOMY HIDKE 00pasily B OJaHK
oTtBeToB Ne 1.

Orser: __ 8Mpaso [BNPABO

OTtBetoM K 3amanusaMm 19 u 22 aBnsttorcst aBa uurciaa. OTBET 3alUIINTE B I10JIE
OTBETa B TEKCTe pabOTHI, a 3aTeM MEPEHECUTE M0 NPUBEIEHHOMY HIXKE 00pasily, He
paszensst yrcia mpoodesom, B 6Jank oTBeToB Ne 1.

omer: (L4 + 02 )1 221, 40,2

Otger Kk 3amanusiM 2731 Briovaer B cebs MoapoOHOE OMKMCAaHHE BCEro XO0ja
BBINOJTHEHUS 3a/1aHus. B Onanke orBeToB Ne 2 ykakuTe HOMEp 3a/1aHusl U
3aIUIINTE ero IMOJIHOE PEeIICHHE.

ITpu BBIYHMCIEHUSAX PA3PEIIACTCS UCTIOIb30BATh HEMPOrPAMMHUPYEMBbIi
KaJIbKYJISTOP.

Bce Gnanku EI'D 3anonusiorcs sipkuMy 4€pHBIMM 4epHMIaMu. Jlomyckaercs
UCIIOJIb30BaHKE TeJIEBOM, MU KaWIIAPHON, UM NEPhEBON PYUKH.

[Ipu BBINOTHEHUH 33aJJaHUI MOXKHO IOJIb30BATHCSI YEPHOBUKOM. 3alMCH
B UCPHOBHKE HE YIUTHIBAIOTCS MIPU OLIEHUBAHUU PAOOTHI.

Basnsl, momyuennbie Bamu 3a BBIITOJTHEHHBIE 3a/1aHHSL, CYMMHUPYIOTCS.
INocTapaiiTech BBIIOIHUTE KaK MOKHO OOJNBIIE 3aJaHuil 1 HaOpaTh HaubosblIee
KOJINYECTBO 0aJIOB.

Kenaem ycnexa!
Hwxke npuBeneHsl cipaBOYHbIE JaHHBIE, KOTOPBIE MOTYT IOHaI00MThCs Bam
MIPH BBITIOJTHEHUH PabOTHI.
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JecATHYHBbIC NPUCTABKH
Haumeno | O6o3nauenne | MHOXUTEID Haumeno O0o3HaueHne MHoxuTEeIb
BaHNe BaHNe
rura r 10° CaHTH C 10”
Mera M 10° MUJLIA 107
KHJIO K 10° MHKPO MK 10°
TreKTO r 10° HaHO H 107
Jenu I 10" ITHKO T 10
Koncmanmot
YUCIIO TT n=3,14
YCKOpEHHE CBOOOIHOTO Ta/IcHHs Ha 3eMJie g=10 m/c?

rpaBUTANMOHHAS TOCTOSHHAS
YHHBepCaJbHas ra30Basi HOCTOSHHAS

nocTosiHHast bopiMana

MOCTOSIHHAST ABOTa/IpoO

CKOPOCTh CBETa B BaKyyMe

KO3 QHUITMEHT TPOTIOPIIHOHATILHOCTH B 3aKoHe KyoHa

MOJyJIb 3apsizia IEKTPOHA
(3meMeHTapHBIN 2MEeKTPUUECKUH 3apsi)
noctosiHHas Ilnanka

G=6,7-10" H-M"/kr?
R = 38,31 JIx/(monb-K)
k=1,3810% JIx/K

Np=6- 10% moms™

c=310%m/c

1
k=2 =9-10° Hw? /Kn*

ey

e=16-10"1° Kz
h=66-10"3 Jlx-c

Coomnouienue medxncoy pasnuiuHblMu eOUHUUAMU
Temreparypa

aTOMHAs CAMHHUIA MACChI

1 aToMHast eAMHHAIIA MACChl SKBUBAJIEHTA

1 31eKTPOHBOJIBT

0K=-273°C

laem = 1,66:10% kr

931 M»B

1°B=1,6-10""° e

Macca yacTHIg
3JIEKTpOHA
NIPOTOHA
HEUTpOHA

Q

9,1-103 ke~ 55-10"* a.e. m.
1,673 10727 x2 = 1,007 a. e. m.

1,675- 10727 k2 = 1,008 a.e. M.
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ITnomnocme MOJICOJTHEYHOTO Maciia 900 kr/m?
BOJIBI 1000 kr/m? ATFOMUHHS 2700 xr/m?
JIPEBECHHBI (COCHA) 400 xr/m? xKeneza 7800 xr/m?
KEepOCHHA 800 kr/m? pTYTH 13600 xr/m?
Yoenvnaa mennoémxocmo
BOJIBI 4,2-10® Tx/(xr-K) ATIOMUHUS 900 Ix/(xr-K)
b1 2,1-10% Ix/(xr-K) Mean 380 Tx/(xr-K)
JKenesa 460 dx/(xr-K) YyryHa 800 JIx/(kr-K)
CBHUHIIA 130 Tx/(xr-K)
Yoenvnaa mennoma
napoo6pazoanms Bogsl  2,3-10° JIx/K
IJIaBJIEHUS CBUHIIA 2,5:10* /K
IIaBJICHHUS JIbJa 3,3:10° /K

| Hopmanwuvle ycnosusa:  pasnenue - 10° Ia, Temneparypa — 0 °C
Monapunasa macca
a3oTa 281073  kr/monb resus 4-107 xr/mois
aprona 40-107  xr/monn KHCIIOpO/Ia 32:107% xr/moms
BoZOpoaa 2:107%  kr/moms JTAA 6:107% kr/moms
BO3/lyXa 201073 kr/monb HEOHa 20-107%  kr/moub
BOJIBI 1810~%  Kr/mons YIJIEKHCIIOTO Ta38  44.1073  kr/moub
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Yacrp 1

Omeemamu Kk  3a0anusam  1-24  aenaromca  cnoeo, uucio  uiu
nocnedosamenvHocms Yu@Pp unu yucen. 3anumiume omeem é noje omeema é
mexcme padomul, a 3amem nepenecume 6 bJIAHK OTBETOB Ne 1 cnpasa om
HOMepa coomeemcmaeyoue2o 3a0aHus, HaYUHas ¢ nepeoil knemouku. Kascowtit
CUMG0JI RUUIUMeE 6 OMOENbHOU KIemOoUKe 6 COOMEEmCIMeul ¢ NPUEEOEHHLIMU 6
onanke oopazuyamu. EOunuuvt usmepenus usuueckux 6enuqyun nucamy He

HYJICHO.

Teno, aBurasich ¢ Mecta paBHOYCKOPEHHO, IPOXOIUT 32 YETBEPTYIO CEKYHIY OT

Havasa ABmkeHus 7 M. Kakoll myTe npoiiaet teno 3a nepsbie 10 c?

OTBeT: M.

Omnpepenurte CUTy, IO JCHCTBHEM KOTOPOH MpyxuHA k&cTkocThio 200 H/m
HMMEET 3anac NoTeHIHAIbHOM sHepruu 4 JIxK.

OTBeT: H.

Cuna TpaBUTAIIMOHHOTO TIPUTSDKEHHUS MEXIY IIapaMd, HaXOISAIIUMUCS Ha
paccrossauu 4 M JIpyr ot Apyra, paBHa 16HH. KakoBa Oyaer cuna mpuTsKeHHS
MEX]Ty HUMH, €CITH PACCTOSTHUE YMEHBITUTD 10 2 M?

OmBer:  =H

Kakoe 3HadeHWe mosydui JUisi YCKOPEHUS CBOOOJHOTO TAJCHHS yUYEHUK TpU
BEITIOJTHEHUH JTa0OPaTOPHOH pabOTHI, €CITH MasTHUK JUIMHON 80 ¢M COBEPIIHII 32
3 muH 100 xonebanuit? OTBET OKPYTIIUTH IO AECATHIX.

OrtBer: m/c?
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IMap, moABELIEHHBIM HAa HUTH, JBUXKETCS IO KPYroBOH TpaeKTOpUH B
TOPU30HTAJIBHON TUIOCKOCTH C IIOCTOSIHHOM 10 MOJYIIO CKOPOCTHI0. BriOepure 2
BEPHBIX YTBEPKACHUS.

1) yckopeHue mapuKa paBHO HYIO

2) yCKOpEHHE IIapyuKa HAPaBICHO BEPTHKAIBHO BHH3

3) yckopeHue IapuKa HalpaBJIeHO K LIEHTPY OKPY>KHOCTHU
4) paBHOACHCTBYIOLIAsI BCEX CHIT paBHA Mma

5) paBHOJeicTBYOMmAs Bcex cui paBHa

Ortser:

Kamenp Opocuinu ¢ 6ainkoHa BEPTUKAIBLHO BBEpX. UTO MPOUCXOIMT C €ro
YCKOPEHHEM U IOJIHOM MEXaHUYECKOM JHEpruedl B INpOLEcce IBUKCHMS
kaMHs BBepX? CONpOTUBIECHUE BO3yXa HE YUUTHIBATS.

1) yBenuuuBaeTcs

2) yMEHbILIAETCS

3) He u3MeHseTCs

YCKOpCHI/Ie KaMHA TlonHast Mexanudeckas OHCPIrusad KaMHsA

3anumure B TabnuIy BHIOpaHHbBIE HU(PHI 1101 COOTBETCTBYIOIMMHU OyKBaMH.

A | b

Maspumk HaxoauTcs B mudre. JIndT HaunHAET IBIKEHHE BHU3 C YCKOPEHHEM.
YcTaHOBHUTE COOTBETCTBHE MEXAY (PU3NUYECKUMHU BEITMIMHAMH U (POPMYJIaMH, 10
KOTOPBIM MX MOYHO PaccuuTaTh.

OU3NYECKUE BEJIMYMHBI OOPMVIJIbI
A) Bec manpunka 1) mg+ma
2) mg-ma
B) Cuna peakumnu OmopsI 3) ma
4) mg

3anumure B TAOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIONMMH OYKBaMH.

OrtBerT: AT T
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Omnpenenure OTHOLICHUE YHCIIA AaTOMOB B CEPEOPSHOH JTOXKKE K YHCITy aTOMOB B
ATFOMUHUEBOH JIOXKKE paBHOW MacChI?

OTBeT:

IIpn n300apHOM HarpeBaHWM OJHOATOMHOTO ra3a B KOJWYECTBE 2 MOJb €ro
TeMneparypa u3menunack Ha 50 K. Kakoe KoiaMuecTBO TEIIOTH MMOJIY4MI Ia3 B
nporecce TeroooMena?

Ortger: JIx.

WneanpHeblii ra3 n306apuo cxumaercs npu nasiernd 300 kIla ot odbvema 3 1 1o
obobema 1 1. Kakyro paboTy coBepIimi ra3 B 3ToM mpoiiecce?

OtBer:  x/Ix

Ilpy HeusMeHHON KOHUEHTpalMud MOJIEKYJl UJAalbHOTO Tra3a CpeaHss
KBaJlpaTU4Hasd CKOPOCTb TECIJIOBOI'O ABMKCHUA €TI0 MOJICKYJ YBCJINYUIIACH B 4
paza. B aToM npouecce

1) laBnenue yBean4auioch B 4 pasa

2) [laBieHne HEe M3MEHUIIOCH

3) daBnenue yBenuyuioch B 16 pas

4) Temmeparypa yBenuuunacs B 16 pas
5) Temmepatypa yBenuuuiach B 4 pasa

OtBeT:

OnHOaTOMHBIN HIeabHBIN Ta3 HEU3MEHHON MacChl B M30TEPMUYECKOM MPOIIECCe
coBepiaeT paboty A > 0. Kak MeHsIFOTCsS B 9TOM mporiecce 00beM U JaBJICHHE
raza? /Iy KaXI01 BEJIMYMHBI OIPEICIIUTE COOTBETCTBYIOIIMN XapaKTep
U3MEHEHMSI:

1) yBenuummach

2) yMeHbIIMIach

3) He n3MeHMNIACh

3amumure B TaOMUILy BEIOpAaHHBIE HU(PHI [UI KaXKA0H Gu3ndecKoi
BenuuuHbL. L{udpsl B 0TBETE MOTYT HOBTOPSTHCS.

O0beM rasa JlaByieHue raza

~
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Kakoe HaIlpaBJICHUE UMECT BEKTOP HAIIPSAKCHHOCTHU IJICKTPHUUICCKOTO TOJIA,
CO3JaHHOI'O ABYMS OAMHAKOBBIMU Pa3HOMMCHHBIMU 3apsiiaMUi B TOUKE 0?
o +q

e
°—q
Ortser:

Tox B nenm 6arapen, DJ]C xotopoii 30 B, pasen 3 A. HampsixeHre Ha 3aKuMax
6arapen 18 B. Haiimute BHyTpeHHEE CONPOTUBIICHUE OaTapen?

OTBerT: OmMm

Konnencarop, coctosmmuii M3 IOBYX IUIACTHH, MMEET JJIEKTPOEMKOCTh 5 md.
Kakoit 3apsag HaxomuTcs Ha KaXAOH ©W3 ero OOKIAJOK, €CIH pPa3HOCTh
noTeHnuasoB Mexay Humu 1000 B.

OTBerT: HKII.

[ToBepxHOCTh MeTa/lla OCBEILAIOT CBETOM, JUIMHA BOJIHBI KOTOPOTO MEHBIIE
JUTMHBL BOJIHBI A, COOTBETCTBYIOIIEH KpacHoW TpaHmme ¢orodddekra st
JIAaHHOTO BellecTBa. [Ipy yBenn4eHNH HHTEHCUBHOCTH CBETa

1) dorosddexr He OyaeT NPOUCXOUTH MPH JTF0O0H HHTEHCUBHOCTH CBETA

2) OymeT yBEIHMYMBATHCS KOJHUECTBO (DOTOIIEKTPOHOB

3) Oyner yBenn4MBaThCsS MaKCHMaJbHAs SHEPTHUs (POTOIIECKTPOHOB

4) Oymer yBenMYMBATHCS KAk MAKCHMAIIbHAS SHEPIHS, TAK M KOJIHIECTBO
(hOTORIIEKTPOHOB

5) doroaddext OyneT mpOUCXOIUTh MPH JTI000H HHTEHCUBHOCTH CBETa

Bribepure 1Ba BEpHBIX YTBEPKICHHS.

OrtBerT:

© 2017 Bcepoccuiickuii npoekT «CamonoarotoBka k EMd» vk.com/egel00ballov
Matepuansb! B3sTbl 13 kHurn "®usuka. Mogrotoska k EM3", aBTopsbl B.[. KoyeTos, M.IN. CeHuna.

TpeHupoBoYyHbIN BapmaHT Ne7 ot 04.12.2017 4/10

B anextpudeckoil emy, CoCcTodAIed U3 UCTOYHHUKA TOKAa M PeocTaTa, UCTOYHUK
TOKa 3aMeHsIOT Ha Jpyroi, ¢ Toi ke DJC, HO 60/ b LIM BHYTPEHHUM
conporuBiieHHeM. Kak  M3MEHSIOTCS IpHU 3TOM cienylomue (U3MIecKue
BEJMYMHBI: 00l1Iee COMPOTHBIICHHE 1IETTH U HApsDKEHHUE Ha peocTare?

1) yBenuYUBaAETCS

2) yMEHbIIAETCs

3) He uzMeHseTcs

OO011ee conpoTHBICHHE TSN HanpsikeHue Ha peoctarte

3amumure B TaOnuIy BRIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIMMHU OyKBaMH.

A | b

OTBeT:

YCcTaHOBUTE COOTBETCTBHE MCKAY (1)1/131/1‘IGCKI/IMI/I BCIIMYMHAMH MW CJIWHHUIIAMHU
HU3MCEPCHUA.

OU3SNYECKHUE BEJIMYNHBI DOOPMVIJIbI
A) MarauTHbIA MOTOK 1) Tecna
2) Tenpu
b) WHayKTHBHOCTH 3) Bebep
4) Boabr

3anumiure B TabNUIy BEIOpaHHBIE HU(PHI 110]] COOTBETCTBYIOIMMHU OyKBaMH.

A | b
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23

CKOJIBKO TIPOTOHOB ¥ CKOJIFKO HEHTPOHOB COACPIKUTCS B SIpe 9—28 U

Yucao npoToHOB Yucao HEUTPOHOB

B onank omeemog Ne 1 nepenecume monvko 4ucina, He pazoensisn ux
npoodenom unu Opyzum 3HaKoMm.

[eprox nomypacnazna paxnoaKTHBHOTO H30TOTA KAJIBIHS COCTaBIACT 164 CyTOK.

2
Ecnu m3navaneHo Obuto 4 * 1077 aTOMOB, TO uYepe3 CKOJIIBKO CYTOK HX OyAer
1*10* 7

OrtBer: CyT

LIaCTI/I].[El Maccou m, HECylIasd 3apsad (, BJICTACT CO CKOPOCThIO ﬁ B OAHOPOJHOC

-

MarHuTHOE NOJIe ¢ MHAYKIWeH B W ABWKETCS MO0 OKPYXKHOCTH paaunycom R.
Uro mpou3oWaér ¢ pamdycoM OpOHMTBI M MEPUOIOM OOpAIICHUS YaCTHIIBI
Ipu  yBeIW4YEeHUH € 3apsana q?

JL1st KaXk 101 BEJIMYMHBI ONIPENEIUTE COOTBETCTBYIOLINM XapaKTep U3MEHEHUS:

1) yBenmuuurcs

2) yMEHBIIUTCS

3) He U3MEHHTCA

3amummure B TaOmUIy BEIOpaHHBIE UUQPHl OIS KaXIoW Qu3muecKon
BEJINYNHBI.

[Tudpsl B 0TBETE MOTYT HOBTOPSATHCA.

Pamuyc opOHTEI Ilepuon obpameHust
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Kakoe ypaBHEHHE NIPOTHBOPEYUT 3aKOHY COXpaHEHHs 3apsiia B SACPHBIX
peaxmmsx?

1) 7PN =6"C+ 1% +ve
2)6'C=5"B+ e+ ve

3) 36Li + 11p = 24He + 23He
4) 4gBe + 12H: 710N + oln

[penmeT pacmonoxeH Ha TBOHHOM (OKYCHOM PAaCCTOSHHU OT TOHKON
pacceuBaronieii inu3el. Ero nuzodpaxkenue Oyaer
Bribepure 08Q yTBEpIKICHHS.

1) Ero uzobpaxenue OymeT MepeBepHYTHIM U MHUMBIM

2) Ero uzoOpaxenue OyJeT NpsIMbIM U MHUMBIM

3) Ero uzobpaxenue OyJeT yBeIHUYCHHBIM

4) Ero uzobpaxeHue 0yIeT yMEHBIICHHBIM

5) Tlpeamer u nzobpaxeHue OyayT OJHOTO pazmMepa

OtBer

Kakne yrBepxnenns 0 CosHile SBISIOTCS BEpHBIMU? B oTBeTe ykakure HoMepa
JABYX YTBEPKICHHM.

1) CosHile OTHOCHTCS K 3B€3[1aM CIIEKTpasibHOTO Kiacca G.

2) Temmeparypa mosepxuoctu Comama 10000 K.

3) ConHue He 00J1a1aeT MarHUTHBIM ITOJIEM.

4) B cnextpe ConHiua He HaOIIOAAIOTCS IMHUM MOTJIONEHUS METaJUIOB.
5) Bozpact CounHia cocraBisieT (IPUMEPHO) 5 MIIPJI. JIeT.

OtBer
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Yacrtb 2

Omeemom K 3a0anuam 25-27 aensemcs yucno. 3anuuiume 3mo 4ucio 6 noie
omeema é mexkcme pabomul, a 3amem nepenecume ¢ b/IAHK OTBETOB M 1
cnpaea om Homepa COOMEEMCMEYIOUez0 3a0anus, HAYUHAA C Nepeoll
knemouku. Kaoxcooii cumeon nuwmume 6 0moenvHOU Kiemouke @
coomeemcmeuu ¢ npueedéHHvIMU 6 dnanxe oopasyamu. Eounuuysl uzmepenusn
Qusuueckux senuuun nUCAmMy He HYHCHO.

B KaopuMETp ¢ BOIOH GPOCAIOT KyCOUYKH TAIOMIETO JIbaa. B HEKOTOPHIA MOMEHT

KyCOUKH JIbJIa IepecTaroT TasTh. K KOHITy mporiecca Macca BOABI yBEIHIHIACh
Ha §4 r. KakoBa HavanbHast Macca BOABI, €CJIM €€ IepBOHAYaIbHAS TEMIIepaTypa
20 °C?

OrTBer: KT

Ornpenenure MIOTHOCTh CMECH, COCTOSILEN U3 4 T BOJopoaa U 32 I KUCIOPoa,
0

npu Temneparype 7 ~C u naBinesud 700 MM pr.cT.? OTBET OKPYIIIUTH 0

TIECATHIX.

OTBerT: Kr/M°

B uneansHOM KONIE0aTENEHOM KOHTYpE aMIUIUTY/Ja KOJeOaHHi CHITBI TOKA B
KaTylIke HHAYKTUBHOCTH 10 MA, a aMIIInTy1a HallpsDKEHHSI Ha KOHAEeHcaTope 4
B. B MoMeHT BpeMeHH t HalpsDKEHHE Ha KOHIeHcaTope paBHO 3.2 B. Haiinure
CHITy TOKa B KaTYIIKE B 9TOT MOMEHT?

OrtBerT: MA

He 3a06yovme nepenecmu 6ce omeemwvt 6 0aaHK omeemog Ne 1 ¢
coomeemcmeuu ¢ UHCMpPYKyuell no 6bin0JIHEHUIO padombl.
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/s 3anucu omeemos na 3a0anus 28-32 ucnonwvsyiime bJIAHK

OTBETOB N 2. 3anuwmume cnauana nomep 3aoanus (27, 28 u m. 0.), a
3amem peuienue coomeemcmayowieii zaoauu. Omeemot 3anucvléaiime 4YEmMKo
u pazoopuueo.

Ilonnoe npasunvnoe pewtenue Kaxcoou u3 3aday 28-32 001cHo cooeprcams
3aKOHbL U POPMYTIbl, NPUMEHEHUE KOMOPBIX HEOOX00UMO U 0OCIMAMOYHO 014
Ppewienun 3a0auu, a maKice mamemamuyecKue npeodpazosanus, pacuémol ¢
YUCNEHHBIM OMEEMOM U NpU HeOOX00UMOCHU DPUCYHOK, RNOACHAIOWUIL
pewenue.

JBa Metamundyeckux Opycka (1,2), jgexaniue Ha IEPEBIHHOM CTOJIC, COCAUHCHBI

METAJUIMIECKAM CTEePKHEM ¢ AepeBsHHO pyukoi (3). K 6pycky 1 mogrecnn
HOJIOKUTETIBHO 3apsHKEHHYIO IaOUKy, He Kacasich Opycka. 3aTeM, IpoJosKas
JepxKaTh IaJOUKy BO3JIE IEPBOTrO OpycKa, CTepxKeHb yOpaiy, OJHAB €ro 3a
pyuky. Kaknmu nocie storo 0ymyT 3apsns! OpyckoB? OTBET MOSICHUTE,
OIIMpasiCh Ha 3aKOHBI 3JICKTPOANHAMHUKH.

4+ + 31

+++ 1 2

Koneco pamuycom R =1 M 1 maccoii m =5 xr

yIUpaeTcs B CTYHEHbKY BBICOTON R
h =20 cm. [Ipockanb3bIBaHKS MEXKIY KOJIECOM U
CTymneHbKoi HeT. OmpenennTe MUHIMAJIBHYIO CHITY,
KOTOPYIO HaJI0 TIPUIIOKUTH K KOJIECY, UTOOBI
BKaTHUTh €TI0 Ha CTYIEHBKY.
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Ha pucynke n300paxéH rpadux HUKIN- p
YeCKOro Mpolecca, IPOUCXOISIIET0 C 0JTHO-
aTOMHBIM HAcalbHBIM Ta3oM. Ha stane 2-3ra3
annabaTHO paciuupsiercs, a Ha starne3 — 1
n3otepMudecku cxxumaercs. [Ipu nzodbapaom
pacmupeHun ra3 coBepmaeT padbotyAy, = 500
JX, a Ip1 U30TEPMUYECKOM CIKATUU OTHAET
XOJIOJMIIBHUKY KOJIMUECTBO TEIUIOTHI Qyoy =
10001x. Ompenenure KT/ mukoa.

[a—
%]

o=
d

B nenn, m300paxEHHON HAa PUCYHKE, K09 A
Pa3OMKHYT, BHYTPEHHEEC  CONPOTHBIICHHE
ncroyHuka Toka I = 2 Om, ero DJIC — e =12
B, compotuBneHus pesuctopoB: R;= 3 Owm,
R,=6 OM, R;= 6 OM, R4= 12 Om. Ha

CKOJIbKO  BaTT  YBEJIWYHTCS  MOIIHOCTB,
BEIIeNieMasl Ha pesuctope R,, ecmm kmod A
3aMKHYTb?

& TR
R’}

KonebarenbHbIi KOHTYp paAMONPHEMHNKA HACTPOCH Ha OMPEACIEHHYIO JUINHY
BOJIHBI. VIHAYKTUBHOCTh KaTyImIKu KOHTypa L = 6 MkI'H, MakcUManbHBIH TOK B
Hell Inx = 1,8 MA. B KoHType WuCHOJB3yeTCs TUIOCKMHA BO3AYIITHBIN
KOHJICHCATOp, PAacCTOSIHUE MEXAy IulacThHaMu kotoporo d = 3 mwm,
MaKCHUMaJbHOE 3HAYCHHWE  HANPSKEHHOCTH  JJEKTPUUECKOTrO0 MO B
KOHJICHCaTtope B mpouecce konebanuii 5 B/M. Ha kakyloo panMHy BOJIHBI
HACTpOeH KojeOaTenbHbII KOHTYp MpuEMHHUKA?
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CucreMa olleHHBAHUSA IK3aMEHAMOHHOH padoThl Mo pusuke
3aganus 1-27

3a mpaBWIIBHBIN OTBET Ha Kaxaoe u3 3amanuii 1-4, 8-10, 13-15, 19, 20, 22,
23, 25, 26 craBurcs mo 1 Oamny. DTH 3aiaHHs CUUTAIOTCS BBIIOJIHEHHBIMHU
BEPHO, €CJIU NPAaBUIIBHO YKa3aHbI TpeOyeMoe YHCIIO, JIBa YKCIIA HITH CJIOBO.

Kaxxnoe u3 3amanwmii 5—7, 11, 12, 16-18 u 21, 24 ouenuBaetcs B 2 Oaiia,
€CIIM BEPHO yKa3zaHbl 00a 3J1eMeHTa 0TBeTa; B 1 0ayu1, eciu IomyIieHa o/iHa
ommuOka; B 0 6anios, eciiu 00a aneMeHTa yka3aHbl HeBepHO. Ecin ykazano Goiee
JBYX 2JICMEHTOB (B TOM YHCJIE, BO3MOXHO, H IIPABMIIBHBIC) HJIA OTBET
oTCyTCTBYET, — 0 6ayuIoB.

Ne OrtBer Ne 3aganus OrtBer
3aaHus

1 100 15 5

2 40 16 25

3 64 17 12

4 9.7 18 32

5 34 19 92146

6 33 20 328

7 22 21 22

8 0.25 22 4

9 2077 23 24
10 -600 24 15
11 34 25 0,33
12 12 26 0.5
13 BHU3 27 6
14 4 28
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3aganus 28 — 32

JBa wmerammmuecknx Opycka (1,2), mexamme Ha JIEpPEBSIHHOM CTOJE,
COE/IMHEHBI METAINIMYECKUM CTEPIKHEM C JiepeBsiHHON pyukoii (3). K Opycky 1
TIOZIHECIIH TIOJIOKHUTENIFHO 3apsHKeHHYIO MallouKy, He Kacasch Opycka. 3aTem,
MpoJoKasl AepKaTh MAJOYKy BO3JE IEPBOro Opycka, CTEpKEHb yOpamw,
MOTHSB ero 3a pyuky. Kakmmu mocne storo Oyayt 3apsasl Opyckos? OTeer
MOSICHUTE, ONMPAsCh HA 3aKOHBI 3JEKTPOIUHAMHKH.

+ + + gl
e
+++ |1 2

Jlo Toro, Kak K GpycKaM MOAHEC/IH 3apSXKEHHYIO MaJNoUKy, OHH He OblIH
3apAXKEeHb.
[Tocsie Toro, Kak K GpycKy 1 MoOAHEC/H NMOJOXKHTENbHO 3apPSXKEHHYIO Na-
JIOYKY, YacTb CBOGOJHBIX 3JIEKTPOHOB, MPUTArHBASACH K NaJ0YKe, NepeMecTH-
JIKCh N0 METaNIHYECKOMY CTEpXKHIO ¢ Gpycka 2 Ha Gpycok 1. Bpycok 1 ctan
OTPHLATENBHO 3aPSIKEHHBIM, a OPYCOK 2 — NOJIOXKHTEJNbHO 3aPAIKEHHBIM.
Korna crepxxenb yOpasu, iepia ero 3a AepeBsiHHYIO PyuKy, pacnpeaesie-
HHE 3apsJIoB Ha OPYCKaX COXPAHHIOCH, T.e. OpYCOK 1 OCTalCs 3apsiXKeHHbIM
OTPHUATENbHO, OPYCOK 2 = MOJIOKHTEJNLHO.

© 2017 Bcepoccuitckuii npoekt «Camonoarotoska k EF9» vk.com/egel00ballov
Matepuansb! B3sTbl 13 kHurn "®usuka. Mogrotoska k EM3", aBTopsbl B.[. KoyeTos, M.IN. CeHuna.

DU3NKA

TpeHnpoBoYHbI BapuaHT Ne7 ot 04.12.2017 8/10

Komneco pamnycom R = 1 M 1 Mmaccoit m =5 xr

yIHpaeTcs B CTYNEHBKY BEICOTOH R
h =20 cwm. TIpockans3piBaHUsSE MEXKIY KOJIECOM H
CTyneHbKoH HeT. OnpenennTe MUHIMAIBHYIO CHITY,
KOTOPYIO HaJ0 IPHUIIOKUTH K KOJIECY, YTOOBI
BKATUTh €r0 Ha CTYNECHBKY.

1. Bocnosab3yeMmcsi npasuioM MOMEHTOB
BCEX CHJI, JEACTBYIOLIMX HA KOJIECO, OTHOCH-
TeJbHO OCH, NpoxoasLUei yepe3 Touky B nep-
NEHAHKYNSPHO NJIOCKOCTH PHCYHKa.

Cuna F Oyner MUHHMaNbLHOM, ecain Oyaer
NPHAOXKEHA B TOUKe A, IHAMETPasLHO NPOTH-
BOMOJIOXHOM TOuKe B, no KacaTeJbHOM.

2. CornacHo npasuny MOMeHTOB: mg - R-cosa — F - 2R = 0,

= %mg -cosa (1).

2 hoR — 1
sina = __RI_Qh' cosa =4/1— (Rgzh) = h(2}l;—ﬁ1 (2).

Torpa; F= 4"V h(2R — h
’ 2

R ) . [ToncTaBnsis YHCAOBbLIE AHHBIE, NOJYYHM:
50,/0,2-1,8
2

F =
Omeem: 15H.

=15 (H).
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Ha pucynke m300paxEH rpag K MUKITH- P
YeCKOro Mporecca, MPOUCXOIAIIETO ¢ OJJHO-
aTOMHBIM HJeanbHbIM razoMm. Ha stane 2-3ra3
anmabaTHO paciupsiercs, a Ha atane3 — 1
H30TepMuUecKu cxxumaercs. [1pu n3odapHOM
paciIupeHun ra3 coBepiraet padoTyA;, = 500
JIx, a Ipyu M30TEPMUYECKOM CIKaTUU OTAAaET
XOJIOAWIBHAKY KOJIMYECTBO TEIUIOTHI Qyoy =
10000x. Onpenenute KITJ nukmna.

1. KINJ1 uukna — 3to otHowenue pa6o- p
Thl, COBEPLUEHHOMN ra3oM 3a UHKJI, K KOJIHYECTBY 2
TenJoThl, NepeaaHHomy rasy 3a uukia. Cornac-
HO rpaduKy UMKAA, H306PaXKEHHOMY Ha PHCYH~-
K€, ra3 coepiuaet paboTy Ha yyacTtkax 1 —2 u
2 — 3, Haa rasom co;epmaﬁr paGoTy Ha y4acT- 3

= = Aia+ Ay — Ay

ke3—1,re.n= B (1). 0 v

2. a3 noayyaeT TEMJOTY TOJLKO Ha ydacTKe l -2 U3 nepaoro 3aKOHa
TEPMOAHHAMHKH: Q12 = Ajg + AUu =pAV + 3 I —pAV Tx.
Ayz = pAV =500 (1x), 0 Q12 = 5 - 500 = 1250 ([x).

3. Yvactok 2 — 3 — anuabaTtHoe pacumpeuue Hs nepeoro 3aKOHa Tepmo-

AHHAMHKM: Agg = — AU = —(Us — Uz) =Us — Us, tne U = —uRT pV
~ BHYTPEHHAS SHEPrUs uneanbuoro OHOATOMHOTO raaa

Agz = %VR(TQ -T3) = -UR(Tz -T) = — - A1z = 750 ([Lx).
4. T.K. yyacToK 3—1 — H30TepMHUECKOE c»(arue‘ 10 A31 = Qyxon = 1000 [1xk.

500 + 750 = 1000 _ o 0. ..
s =0,2; n = 20%.

Torna: n =
Omesem: 20%.
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B menwu, m3o0pax€HHOW Ha pUCYHKe, K04 A
Pa30MKHYT, BHYTpPEHHEE COTIPOTHUBJICHUE
r“cToyHuKa Toka I =2 Om, ero DJIC — e =12 B,
COMpoTHBIICHUs pe3uctopoB: R;= 3 OMm, R,= 6
OM, Rz= 6 OM, R4= 12 Om. Ha

CKOJIBKO  BAaTT  YBEJIMYUTCS  MOILIHOCTb,
BBIIETIsieMasi Ha pe3ucTtope R,, ecnm im0y A
3aMKHYTb?

T~

=
H |

T~

| E
SRS

1. Tlpu pasomkuyToM kaioye A 3neKTpHye-
CKHMA TOK OT HCTOYHHKA HAET yepe3 pesncTop Rz U | 4
napajsie/IbHo CoeAMHéHHbIe pe3ucTopsl R U Ry. ‘/ | R, |
ConpoTHBJIeHHE BHEWHEH LeMH IPH 3TOM PaBHO:
R=Ry+2-Ba g4 8:12 _y190u). R} R]

Ry + Ry 18

CoraacHo 3akory OMa 15 MOJIHOM LeMy CHAa TOKa paBHa: R
o L a B2 1 =
=10+2 = 1(A). YunTthiBasi OTHOWEHHE COMPOTHBIEHHH R, 7 Haxo
Q1M TOK Yepes peauctop Ra: Ir = % "e = %—(A). Toraa MOWHOCTD, BbiLENs -
eMas Ha peauctope Ra, pasHa: P) = 122 Ry = % 6= ?83' =2 67(BT)

Ry-Ry , Ra-Ry _ 72 _

2. Ecam kioy A 3aMKHYTb, TO R = R T R, - RatRi = 9 + = ¥

=6(0Om), I = 12 = 15(A), I = 1(A), P4 =1-6 = 6 (Br).

6+ 2
CaenosarensHo, MOWHOCTS yBeanyutes a AP = 3,33 (Br).

Omeem: 3,33 Br.
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KonebarenpHbI KOHTYp pagroNpHEMHAKAa HACTPOCH Ha ONPEHCNIEHHYIO UIHHY
BONHBL. THIyKTHBHOCTH KaTymkud KoHTypa L = 6 Mk['H, MakcHManbHBIH TOK B
He Imax = 1,8 MA. B KoHType uHCHOIB3yeTCsl IUIOCKMH BO3MYIIHBIN
KOH/IGHCATOp, pPAacCTOSHME MEXIy IDlacTHHaMH Kotoporo d = 3 MM,
MaKCHMaJbHOE  3HAUCHHE  HANPSDKEHHOCTH — JJIEKTPUYECKOTO  TOJIT B
KOHJIGHCaTope B Iporecce koyiebanuii 5 B/M. Ha kakyto 1yiHy BOJIHBI HACTPOEH
KoJie0aTeNbHBIN KOHTYp MpUEMHUKA?

1. Cornacro dopmyne Tomcona: T = 27/LC, (1)
rae T — nepuon KosieGaHui B Kosie6aTeIbHOM KOHTYpe,
L — WHOYKTHBHOCTb KaTYLUKH,
C — 3J1eKTPOEMKOCTb KOHIEHCATopa.
Dnmna sonusi: A=c-T =c¢-27-VIC, (2)
rae ¢ = 3+ 10® M/c — cKOPOCTb 3/1EKTPOMArHHTHOM BOJIHBL.
2. [To 3aKoHy COXpaHeHHs 3HeprHH B KOJIEGATEIbHOM KOHTYpe HMeeM:

2 2 2
CUnis _ lez‘ C= LIzm,_ @3).
2 2 Ui
L3
Yuurnisas, 4t0 Unaz = Epaz - d, :C=——maz__ (4),
4H 410 Upna z * d, MONYYHM B d)? (4)
3. lMoncrasnss (4) 8 (2), nonyyaem:
L*I 2nclLl
A=2 = 28CLimaz
N (Emaz ¥ d) Emaz -d

[MoacraBus YHCNOBbIE AaHHBIE, MOJIYHHM!
N 6:28-3-10°.6-107%-18.1073
5:3-1077

= 1356 (m).
Omeem: 1356 M.
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O npoekre «IIpodHblii EI'D kaxayro Hemeio»
JlaHHBIN KMM COCTaBJIEeH KOMaHJI0M BCEPOCCUICKOTO BOJIOHTEPCKOTO MPOEKTa
«EI'D 100 6amtos» https://vk.com/eqel00ballov u 6e3B03Me3 1O
pactmpocTpaHseTcs A 00X HEKOMMEPUECKIX 00pa30BaTeIbHBIX IIeTei.

Haman omn6ky B Bapuanre?
Hanumure Ham, moxkaJyiicTa, 1 Mbl 00513aTeJIbHO €€ HcnpaBuM!
Jas 3ameuanuii n mokeaanuii: https://vk.com/topic-10175642 35994898
(Tax:Ke JOCTYNHBI IPyTrUe BAPUAHTHI 11 CKAYMBaHNUA)
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