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INPOEKT

Enunsiii rocynapcrBennslii 3x3amen no ®U3NKE

JeMoHCTpallUOHHBIN BAPUAHT
KOHTPOJIbHBIX U3MEPUTEIIbHBIX MaTCPpHUAJIOB
€IMHOT0 rocyIapcTBeHHOro 3k3ameHa 2018 roga
1o Qu3uKe

noarotoByieH PeneparbHBIM TOCYIAPCTBEHHBIM OFOPKETHBIM
Hay4YHbIM YUPEXKICHUEM

«DEJIEPAJIbHBINA MHCTUTYT MEJATOT' MUECKUX M3MEPEHHIN»
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Enunblii rocynapcrBennslii 3x3amen no ®U3UKE

IosicHeHHs1 K AEMOHCTPALMOHHOMY BAPMAHTY KOHTPOJIbHBIX
u3MepuTeabLHbIX MaTepuaioB 2018 rona no ®U3UKE

Ilpn o3HAaKOMIIEHHM C [EMOHCTPAIIOHHBIM BapHaHTOM KOHTPOJBHBIX
M3MEpHUTENbHEIX MarepuanoB 2018 T. ciemyer WMeTh B BHAY, YTO 3aJaHUS,
BKJIFOYEHHBIC B JICMOHCTPAI[MOHHBIN BAapHaHT, HE OTPAXAlOT BCEX BOIPOCOB
COoJIepKaHus, KOTOpBIe OYIYT MPOBEPATHCS C noMolibio BapuanToB KNIM B 2018 r.
IMonHBII TEepedeHb BOMPOCOB, KOTOPHIE MOTYT KOHTPOJHPOBATHCS HA EIMHOM
rocyfapcTBeHHOM 5k3aMeHe 2018 r., mpuBenéH B KoauUKaTope >ICMEHTOB
comepxaHus W TpeOOBaHMH K  yPOBHIO  IOJATOTOBKM  BBITYCKHHUKOB
00pa3oBaTeNbHBIX OpraHM3aliid Uil MPOBENSHHs EIHHOTO TOCYIapCTBEHHOTO
sk3amena 2018 r. mo ¢usnke.

Ha3HaueHne IeMOHCTPAIIOHHOTO BapHaHTa 3aKIIOYAaeTCs B TOM, YTOOBI
JIlaTh BO3MOXKHOCThb JIIOOOMY y4acTHUKY EI'D u mmpokoil o0OIIeCTBEHHOCTH
COCTaBHUTh MpeAcTaBleHHe 0 CTpykType Oymymmx KHUM, kommdectBe u Qopme
3agaHui, 00 ypoBHe uUX CHOXHOCTH. IlpuBEenEHHBIE KPUTEPUH OLEHKH
BBINOJHEHUS 3aJjaHuil ¢ pa3BEPHYTHIM OTBETOM, BKJIIOUEHHBIE B ITOT BapHaHT,
JIAIOT TpeACTaBIeHHE O TPeOOBaHUAX K TMOJHOTE W TPABWIBHOCTH 3alHCH
Ppa3BEPHYTOrO OTBETA.

OTH CBeICHNUS MO3BOJIAT BEIITYCKHUKAM BBIPAaOOTAaTh CTPATETHIO MOATOTOBKH
u coaun EI'D.
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JdeMoHCTpalMOHHBII BAPUAHT
KOHTPOJILHBIX H3MEPUTEJILHbIX MATEePHAIOB
AJs1 nposefeHus B 2018 rogy e1MHOro rocyiapcTBeHHOro 3K3aMeHa
no ®U3UKE
HHcTpyknus 0 BBINOJHEHUIO padoThl

JIyis BBIMOTHEHUST DK3aMEHAIIMOHHOW paboThl MO (U3HMKE OTBOAUTCS 3 dYaca
55 munyt (235 munyT). Pabota COCTOMT M3 JABYX 4acTel, BKIIOUYAIONIMX B ceOs
32 3amaHus.

B zamanmax 14, 8-10, 14, 15, 20, 25-27 0TBETOM SBIIACTCS 1[I0 YHCIIO HITH
KOHEYHas AecATHYHas OpoOb. OTBET 3aluIIuTe B M0JIE OTBETAa B TEKCTE PabOTHI,
a 3aTeM IMEPEeHeCUTE MO MpHUBENEHHOMY HMXe 00pasily B OmaHk orBera No 1.
Enuanne namepenns GU3NUSCKUX BETMYHH MHCATh HE HYKHO.

Oreer: __7.,D CM. 3 7 ’ 5

OtBeToM Kk 3amanusm 5-7, 11, 12, 16-18, 21, 23 u 24 saBugercs
MOCIIEZIOBATEIBHOCTh BYX IU(p. OTBET 3amMIIMTE B IOJIE OTBETA B TEKCTE
paboThl, a 3aTeM NEepeHEeCUTe M0 NPUBEAEHHOMY HIKE 00pasily 0e3 mpoOenos,
3aMSATHIX U JPYTHX JTOTIOJHUTEILHBIX CHMBOJIOB B OJ1aHK 0TBETOB No 1.

A|b

Otser: 4|1 74 |

OtBeToM K 3amaHuio 13 sBasercs cioBo. OTBET 3amMINMTE B IOJIE OTBETA
B TEKCTE pabOThI, & 3aTeM MEPEHECUTE MO MPUBEAEHHOMY HHXKE 00pasily B OJaHK
orBeToB Ne 1.

Orger: _ BMpABO 3BNPABO

OtBeTOM K 3amaHusaM 19 u 22 seisaroTcs aBa yuciaa. OTBET 3alUIINTE B OJIE
OTBETa B TEKCTE PabOTHI, a 3aTeM IEPEHECUTE 110 MPUBEACHHOMY HIDKE 00pasiry,
HE pas3jesst yncia npobenoM, B 6iaaHk orBeToB Ne 1.

OTBeT:114J_rO,2 ) H. 22':”0:2

OtBer Kk 3a1anusaM 2832 BKIIOYAeT B ceOs1 MOApoOHOE OMUCAHUE BCETO XO01a
BBIMOJMHEHUS 3afanHus. B Onanke orBeroB Ne 2 yKakuTe HOMEp 3aJaHUs
U 3alUIINTE ero MOJHOE PeleHue.

IIpn BBIUMCIIEHUSX pa3pemaeTcss HCMOIb30BaTh HEMPOrpaMMHUPYyEMBbIil
KaJIbKYJIATOP.

Bce 6nanku EI'D 3anonHsroTes sspkuMH YEPHBIMU YepHUIaMH. JlomyckaeTcs
HCIIOJIb30BaHME T€JICBON, MM KaIMWUISIPHON, WK NIEphEeBON PYUKH.

IIpu BbINONHEHMM 3aJaHUH MOKHO I10JIb30BATHCSI YEPHOBUKOM. 3allCU
B YCPHOBHKE HE YYUTHIBAIOTCS MPHU OLEHUBAHUU PAOOTHI.

Bannel, momyduenHsle Bamu 3a BBINOTHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
IMocTapaiiTech BEIMOTHUTH Kak MOXHO OOJIBINE 3aJaHUH M HaOpaTh HamOoOIbIIEe
KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!
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Hipxe mpuBeneHsI cIpaBOYHBIE JaHHBIE, KOTOPBIE MOTYT IIOHAXOOHThCT Bam
TIPH BHITIOJTHEHUH PaOOTHL.

)IeCSITI/I'{HI)Ie NMPpUCTABKHU

Hammeno- | O6o3Hauenne | Muoxwurens | Hammeno- | O6o3Hauenue | MHOXHTETH

BaHUC BaHHUC
rura T 10° CaHTH c 107
Mera M 10° MUJUTU M 10°
KHJIO K 10° MHUKpPO MK 10°°
reKTO r 10 HaHO H 10
i (S00% I 107! IMUKO I 10"

Koncmanmut

YUCIIO TC n=23,14

yCKOpeHHe CBOOOIHOTO MajeHus Ha 3emite g=10 m/c?

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

yHUBepcallbHas Ta30Bas IIOCTOSIHHAS R = 8,31 Ix/(monb-K)

nocrosiHast bonbumana k=1,38107 Ix/K

TOCTOSTHHAst ABOTapo Np=6" 10** moms ™!

CKOPOCTB CBETa B BAKYyM€E c=3-10°m/c

K03(hHUIUEHT IPONOPLMOHATLHOCTH B 3aKkoHe Kynona k= 47 =910 H-m*/Ko*

g,

MOJTYJIb 3apsijia dJICKTPOHA PR

(ameMeHTapHBIHA AIEKTPUUECKUI 3apsin) €=1,6-10"" Ku

nocrosinHast [Tnanka h=6,610"* IIx-c

Coomnowienue mexcoy pasnuuHbIMU eOUHUYAMU

Temmneparypa 0K=-273°C

aTOMHasl €IMHMIIA MaCChI laewm =1,6610" xr

1 aToMHas equHHUIIA MacChl SKBHBaieHTHa 931,5 M»aB

1 371EKTPOHBOJIBT 13B=1,610" [Ix

1 actpoHOMHYECKaAs €AUHHLIA 1 a.e. = 150 000 000 km

1 cBeTORBOI O 1 ¢B. Tog = 9,46:10" M

1 mapcex 1 mk =3,26 cB. roga

Macca wacmuy

3JIEKTPOHA 9,1-107 kr = 5,5-10 *a.e.m.

MIPOTOHA 1,673-107 kr = 1,007 a.e.m.

HelTpoHa 1,675- 1027 kr = 1,008 a.e.m.

Acmponomuueckue enuyuHbl

CpemHUii panuyc 3eMiu Rg =6370 kM

panuyc ConHua Ry = 6,96-10° m

TemrepaTypa nosepxnocti ConHma T=6000 K
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Yoenvnan mennoma
napooOpa3oBaHUs BOJbI
IUIABJICHUS CBUHIIA
[LIABJICHUS JIbJIA

Ilnomnocmo MOJICOTHEYHOT0 Macia 900 Kr/™°
BOJIBI 1000 xr/m’ ATTFOMUHHUS 2700 kr/m’
npesecunbl (cocHa) 400 kr/m’ Kenesa 7800 kr/m’
KepOCHHa 800 kr/m’ pPTyTH 13 600 kr/m’®
Yoenvnan mennoémkocmeo

BOmBI  4,2-10° Jx/(xrK) amomunus 900 Jx/(xr-K)
maa  2,1-10° Jox/(kr-K) Meu 380 IIx/(xr-K)
xenesa 460 Jx/(xr-K) qyryHa 500 Tx/(xr-K)
CBUHIIA 130 JTx/(xr-K)

2,3-10° JIx/kr
2,5-10* Ix/kr
3,3-10° JIx/kr

nasnenne — 10° [Ta, Temmeparypa — 0 °C

Hopmanvnsie ycnosus:
Monapnas macca

a3ora 28107 Kr/monmb
aprosa 40-107  xr/monb
BOJOpOJA 2-1 0’3 KI/MOJIb
BO3/yXa 29.10° kr/monn
BOJIbI 18107 kr/™moinb

reius
KHCJIOpOoJa

JUTHS

HEOHa
YTJIEKHUCIIOTO ra3a

4.107 kr/moinb
32:107 kr/mMonb
6-107 kr/mMoib
20-107 Kr/mMomb
44.107 xr/monb
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Yacrtp 1

Omeemamu K  3a0anuam  1-24  saenawomca  c1060, UUCIO  UIU
nocneoosamenvnocms yugdp unu uucen. 3anuwiume omeem 6 noje omeema 6
mexcme pabomol, a 3amem nepenecume ¢ b/IAHK OTBETOB N 1 cnpasa om
HOMepa coomeemcmeyuiezo 3a0anus, HaUUHAa ¢ nepeoi Kiemouku. Kaxcowuii
CUME0JI nUWIUMeE 8 OMOEeNbHOIl K1emouKe 8 COOMEencmeuu ¢ nPUEeOEHHbIMU
6 Onanke oopazuyamu. Eounuuyvt usmepenus @uauueckux 6eauquH nucamo
He HYJCHO.

Ha pucynke nokasaH rpauk 3aBUCHMOCTH OT BPEMEHH Ul NPOEKUUH D
ckopoctu Tena. KakoBa npoekuus @, YCKOPEHHS 3TOro Tela B HHTEpBae
Bpemenu ot 4 1o 8§ ¢?

v, M/cf

12
8
4/

0 2 4 6 8 10 t.c

2
OrtBer: M/c”.

Ha rpapuxe npusesena 3asucumocts L, H

MOMYISL CHJIBI TPEHHS CKOJIBKCHUS OT 1,5
MOJIYJSI CHJIBl HOPMAIBHOTO JaBIICHUSI. 1.0
KakoB koaunpieHT TpeHus? 0.5
2
Orser: ) 0 2 4 6 8 1012 N,H

Y ocHOBaHMS TJIaAKOH HAKJIOHHOM IUIOCKOCTH Imaiba maccoi 10 r oOmamaer
kuHetndeckoil sHepruer 0,04 k. Onpenenure MakCUMalbHYHO BBICOTY, Ha
KOTOPYIO Iai0a MOXET IOTHSTHCS IO IUIOCKOCTH OTHOCHTEIBHO OCHOBAHHSL.
ComnpoTHBICHHEM BO3/IyXa IPeHeOpeyb.

OTBeT: M.
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Teno maccoit 0,2 Kr TIOJBEIICHO K NMPAaBOMY IUICUY ——
HEBECOMOTO phIuara (CM. pHCYHOK). I'py3 kakoi
Macchl HaJ0 IIOJBECHUTH KO BTOPOMY JIEIICHHUIO
JICBOTO  IUleya  phlyara  JUis  JOCTIDKCHUS
paBHOBecus?

OrtBer: KT.

B Tabnmuue mnpencTaBieHbl AaHHBIE O TMOJNOXKEHHM IMIApUKa, MPHKPETIEHHOTO
K TpyXXHHE M KOJEOIIOIErocss BIONb TOPU3OHTANBHOH ocu Ox, B pa3iIHdIHbIC
MOMEHTbI BPEMEHHU.

t,c (0,0/0,2/0,4/0,6/0,8/1,0(1,2|1,4/1,6/1,8(2,0|2,2(2,4| 2,6 | 2,8 |3,0|3,2

x,Mm| 0| 5|9 |12|14|15/14(12{9 5|0 |-5|-9|-12|-14|-15|-14

W3 mpuBen€HHOTO HIDKE CIHCKAa BBHIOEGPUTE ABA IPABIIBHBIX YTBEPIKACHHS
U YKa)XXUTE UX HOMEpa.

1) IlorenumanbHas SHEPrHs NPYKUHEI B MOMEHT BpeMeHH 1,0 ¢ MakcuMainbHa.

2) Tlepuon xonebanuii mapuka paseH 4,0 c.

3) Kunertnueckas 3Heprus mapuka B MOMEHT BpeMeHH 2,0 ¢ MHHHMAJbHA.

4) Ammntyna xonebanuii mapuka pasHa 30 MM.

5) IlonHas MexaHMYeckas OHEpPrus MasTHHKA, COCTOAIIEr0 M3 IIapuka H
MPY>XHHBI, B MOMEHT BpeMeHH 3,0 ¢ MUHMMAaJIbHA.

OrTBeT:

B pesynbraTe nepexona CIyTHUKA 3eMJIM C OJHOM KpyroBoil opOMUTHEI Ha APYIyio
CKOpPOCTh €ro JBIDKGHHS yMeHbInaercs. Kak M3MEHAIOTCA IpU  ITOM
[EHTPOCTPEMUTENIFHOE YCKOPEHHE CIIyTHHKAa WM IIEPUOZ €ro OOpalleHus BOKPYT
3emnu?

Jlnst ka0l BeTMUHHBI ONPEIETUTE COOTBETCTBYIOLIMI XapaKTep U3MEHEHHUS:

1) yBemuuuBaercs
2) yMeHbIIaeTcs
3) He uzMeHsieTcs

3anumute B TaOuuily BhIOpaHHBIC HUGPBI I KOKAOH (PU3NYECKOW BEITHMYUHBI.
Ludpsl B OTBETE MOT'YT MIOBTOPSITHCA.

HentpoctpemurensHoe | Ilepuon obpamenus
YCKOPEHUE CIIyTHHUKA CILyTHUKA BOKPYT
3emiu
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B wmomenT =0 wsumk OpocaloT ¢ HaYaIbHOH
CKOPOCTBIO U, TOJ YIJIOM 0 K TOPU3OHTY C OalkoHa

BBICOTOM /1 (cM. pucyHok). I'paduku A u b npencrasnsior
coboit 3aBUCHUMOCTH (huznyeckux BEJIMYNH,
XapaKTepU3YIOMINX JBIKEHNE MIYHKa B TIPOLIECCe MOETa,
OT BPEMCHU 1.

VYCTaHOBHTE  COOTBETCTBHE MEXIy TpaduKaMu U 0
(pU3NUECKUMH BEJIMYMHAMH, 3aBUCHMOCTH KOTOPBIX OT
BpeMEHH OTH Tpaduku MOryT mpencraBisaTb. (CONpOTHBICHHEM BO3IyXa
npeneOpeyb. [ToTeHuanpHas SHePrus MIYMKa OTCYUTHIBAeTCS OT ypoBHS ¥ =0.)

<Y

K kxax[o# mosuimu mepBoro croyndla Moa0epHTe COOTBETCTBYIOIIYIO IO3UIIUIO
U3 BTOpOro CTOJOLA M 3anuiIuTe B TaOmuily BbIOpaHHbIE LUGPHI MOJ
COOTBETCTBYIOLUIUMH OyKBaMH.

I'PAOUKU DOU3SNYECKHE BEJIMUUHEBI
A) 1 1) OpOoEeKIHs UMITyJIbCa MIYHKA Ha OCh Y
2) KUHETHYECKast SHCPrHUs MIIHKa
3) Monyib YCKOPCHHS MSYHKA d
4) TOTCHIMATbHAS SHEPTUS MIIUKA
0 t
B) |
0 1
A|B
OrtBeT:

Ilpn yBenmuueHuM abCOIMIOTHOM TeMIEpaTypbl CPeAHssl KHUHETHYecKas dSHeprus
Xa0THYECKOTO TEILUIOBOTO IBIDKEHHUS MOJEKYJ Pa3pe:KeHHOTo OJHOATOMHOIO rasa
yBenuumiach B 2 pasa. Hauanpnas Temnepatypa rasza 250 K. KakoBa koHeuHas
TeMreparypa raza?

OTBeT: K.
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Ha TV-guarpamme TOKasaH IIpoIecC H3MEHEHHs [
COCTOSIHMSI UJICAJIbHOTO OIHOATOMHOIO ra3a. ['a3 momyuun 1 2

- - ——
KonmyecTBo TeryioTel, paBHoe 50 kxJlx. Kakyro paborty T, : :
COBEpLIMJ a3 B 3TOM IIPOILlECCe, €CIM €ro Macca He | |
MeHseTcst? | |
0 V. 2V, V
OtBeT: KJIK. 0 0

Jlis mnaBieHUs Kycka JbJa NpH TeMIeparype
ero  IaBleHuss  TpeOyercss  KOJUYECTBO
TEIUIOTH, paBHOEe 3 KJ[K. DTOT KyCOK Jbjaa
BHECIM B TEIUIOE IOMENICHHE. 3aBHCHMOCTb !
TEeMIIepaTypsl JIbJa OT BPEMEHH MpeAcTaBlIeHa
Ha pucyHke. Onpenenure CpeaHIO TEIUIOBYIO |
MOIIHOCTh, TIOABOJMMYIO K KYCKy JIbJa
B IpoLIeCCe TUIaBJICHHS. 0 5 10 15 20 25 ¢, muH.

OrtBer: Br.
Ha pucyHke mnoka3aH rpaduK NHUKIMYECKOro mpoiecca, P B

MPOBEACHHOTO C OJHOATOMHBIM WJCAIBHBIM Ta3oM, B
koopmuHarax p—T, Tae p — naBieHue rasa, 1 — abCcomroTHas
Temneparypa raza. KommdecTBo BelecTBa ra3a nocTosiHHO.

U3 npuBet€HHOTO HUXKE CIHCKa BBIOCPHUTE ABA MPABUIBHBIX
YTBEPXKICHUS, XapaKTEPHU3YIOIINX MPOIIECCHI Ha rpaduKe. / C

1) T'a3 3a nuKJI cOBEpIIAET MOJIOKHUTEIBHYIO PaOOTYy.

2) B mpomnecce AB ra3 nojy4aer MOJI0KHTETRHOE KOIUIECTBO TEILIOTEL
3) B mpouecce BC BHYTpeHHss SHEPTHA Ta3a yMEHBIIAETCS.

4) B mpornecce CD Haz ra3oM COBEPIIAIOT pabOTy BHEIIHUE CUIIBL.

5) B npouecce DA ra3 M30TEPMUYECKH PACIIUPSAECTC.

OTBeT:
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TernoBast mammua pabotaer mo uukiny KapHo. TemmepaTypy XoJoAMJIbHHKA
TEIUIOBOI MAIMHBI TOBBICHJIM, OCTaBHB TEeMIIEpaTypy HarpeBatellss MpeKHEw.
KonnuectBo TemnoTel, MONyYyeHHOE Ta30oM OT HarpeBaresis 3a LUK, He
n3MeHuiIoch. Kak uamenunuce npu stom KIIJI ternoBoit mamunsl u pabota rasa
3a LUKII?

JInst KayKaoi BEIMYMHBI OIPEIeNITE COOTBETCTBYIOLINI XapaKkTep N3MEHEHUS:

1) yBenuumiach
2) yMeHBIIWIAch
3) He u3MeHwIach

3anumuTe B TaONHWIy BRIOpaHHBIC IU(PHI IS KaXIOH (U3NIECKOH BEINYHHEL
Llupsl B OTBETE MOTYT IIOBTOPSITHCA.

KII/J reroBoit Pa6ora raza
MaIIHHBI 3a IUKJI
OTpunatensHelif  3apal —g HaXOOUTCS B THONE JIBYX -0
HETIOJBIDKHBIX  3aps/iOB:  MOJOXHUTENpHOTOo +0 ®W  _ q
orpuuaTtenbHoro —Q (cM. pucyHok). Kyna HampaBieHO -.-.@----imommmo]--
OTHOCHUTEIILHO PHCYHKa (6npaeo, 671e60, 66epx, 6HU3, K
Habnwoamento, om HadAIOOAmMeNs) YCKOPEHUE 3apsiaa —q +0

B 3TOT MOMEHT BPEMEHH, €CJIM Ha HErO JEHCTBYIOT TOJIBKO
3apsansl +Q u —Q0? Omeem 3anuwume c1080M (C108AMU).

OrTBeT:

[TnaBkuii TmpemoOXpaHUTENbh CYETYMKA JJIEKTPOSHEPIHMH B KBapTHPHON CeTH
HanpsokeHuem 220 B cHaGxkEéH Haamuchro: «6 Ay». KakoBa makcumalbHas
CyMMapHasT ~ MOLIHOCTb  JJICKTPHYECKHX  MPHOOPOB,  KOTOPbIE  MOXKHO
OTHOBPEMEHHO BKITIOUUTH B CETh, YTOOBI IPEJOXPAHUTEINH HE PACTIIIABHIICS?

OTBeT: Br.

[IpoBosiouHas paMka IUIOIIAbIO 2107 M2 BpalllaeTcsl B OJIHOPOJIHOM MarHUTHOM
MoJie BOKPYT OCH, TEPIEHIUKYJISPHOH BEKTOPY MAarHHTHOH WHIYKIIHU.
MarHuTHBIH MOTOK, MPOHHU3BIBAIONIUIN TUIOIAZAb PAMKH, W3MEHSETCS MO 3aKOHY
® =4-10"cos10nt, rae Bce BenmumHbl BhIpaxeHsl B CH. UeMy paBeH MOZYJIb
MarHUTHOW MHAYKUIUU?

OrTBeT: mTo.
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Ha »xene3nsiil cepaeyHuK HaJEeTHl ABE KATYIIKH, KaK MOKa3aHO Ha pucyHke. [lo
MPaBoOi KaTyIIKe MPOMYCKAIOT TOK, KOTOPBIH MEHSETCS COTJIACHO MPHUBEIEHHOMY
rpa¢puky. Ha ocHOBaHWM 3TOro Tpaduka BBIOEpPUTE ABA BEPHBIX YTBEPIKICHUS
0 IIpoleccax, IPOMCXOAALINX B KaTyLIKax U CEpACUHUKE.

Puc. 1 Puc. 2

1) B mpomexytkax 0—1 u 1-2 ¢ HampaBJIeHHs TOKA B IPaBOH KaTyIIKE Pa3IH9HBL.

2) B mpomexyTke BpeMeHH 2—3 ¢ CHJIa TOKA B JIEBOM KaTyIIKe OTIIMYHA OT HYJIS.

3) Mogynp cuibel TOKa B JIEBOM KaTyIIKE B NMPOMEXyTKe 1-2 c¢ Oombiue, dem
B IIPOMEXYTKe 3-5 C.

4) B npomexytke 0-2 ¢ MOOynb MAarHHTHOW WHIYKUMH B CEpAEYHHKE
MUHHMMAJIEH.

5) B mnpomexytke 1-2 ¢ cuma TOka B JI€BOH KaTylmIKe paBHOMEPHO
YBEJIUUUBAETCS.

OrtBer:

HeOonpimoid mpeaMer paclolioXeH Ha TJIABHOH ONTHUYECKOW OCH TOHKOH
coOHparoei JTHH3bI MEXITY (POKYCHBIM U JABOHHBIM (DOKYCHBIM PACCTOSIHAEM OT
Heé€. [Ipeamer HaUMHAIOT MPUOIIDKATh K (POKyCY JHMH3BL. Kak MEHSIOTCS MpU 9TOM
pa3Mep H300paKESHHUS U ONITHYECKAsK CHJIa JIMH3EI?

JInst KayKaoi BEIMYMHBI ONPEIeNITE COOTBETCTBYIOIINH XapakTep e€ N3MECHEHHUS:

1) yBemmumBaeTcs
2) yMeHbIIaeTcs
3) He uzMeHsieTcs

3anummTe B TaONHMIy BBIOpaHHBIC ITUQPHI U KaXIOH (H3NIECKOH BENIMYHHEL

Llucpbl B OTBETE MOTYT MOBTOPSITHCA.

Pasmep OnTrueckas cuia
n300paXKeHuUs JIMH3BI
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Ha pucynke nokazana 1emnb NOCTOSIHHOTO Toka. BHyTpeHHUM
COMPOTHBJICHUEM HCTOYHHKA TOKAa MOXHO TpEeHeOpeyb. R (R
Y CTaHOBUTE COOTBETCTBHE MEXTY PH3HMICCKUMH BETHIHHAME

1 GopMyJIaMH, 10 KOTOPBIM HX MOXHO paccuutatrh (€ — DJIC K
WCTOYHHKA TOKA; R — COMPOTHUBIICHUE PE3UCTOPA).

K kaxmoil ToO3WIMH TEpPBOrO  CTONIOmA  MOJOepHTe
COOTBETCTBYIOLIYIO IO3WLHMIO M3 BTOPOrO CTOJIOA ¥ 3aldIINTe B _TaOIHIy
BbIOpaHHbIE IUQPHI TIOA COOTBETCTBYIOIMMHU OyKBaMH.

(|
"+
on

OU3NYECKUE BEJIMYMHBI OOPMYVIJIbI
A) cuiia TOKa 4epe3 UCTOYHUK IIPH 3aMKHYTOM | £
xioye K ) 4R
Bb) cuia Toka uepe3 MCTOUYHUK IIPH 2&
pasoMkHyTOM Kitoue K ) R
9
3) R
2R

OTBeT:

o 1 235 A 139 1
B pesymbrare uemnoi peakmuu genenms ypana n+ o,"U— X+ Ba+3;n

A
06pa3yeTcsi SAPO XUMHYCCKOro 3J1CMCHTA X'. KakoBsl 3apsan O6pa3OBaBH_IeI‘OC$I

anapa Z (B eAMHUIAX DIIEMEHTAPHOIO 3apsi/ia) U €ro MaccoBOE YHCio A?

3apsn sinpa Z MaccoBoe uucio sipa A

B onank omeemoe Ne 1 nepenecume movKo uucia, ne pazoensan ux npooenom
uu Opy2um 3HaKoM.

[lepuon 7T mnomypacmajga HW30TONA Kaus ?gK paBen 7,6 muH. M3HauanbHO

B 0o0pasie coaepxkanock 2,4 Mr 3Toro n3orona. CKOJIBKO 3TOTO H30TONA OCTAHETCS
B 00pasme gepes 22,8 muH.?

OTBeT: MT.

© 2018 denepanbHast ciyx0a o Hag30py B cdhepe obpazoBanust 1 Hayku Poccniickoit Deneparmu




JemoncrpanyionHslii Bapuant EI'D 2018 r. OU3UKA, 11 knace  13/32

Ha Merannuyeckylo IIACTUHKY NaJaeT Iy4OK MOHOXPOMaTHYecKoro cmera. Ilpu
oToM HaOmomaercs: siBineHue Qotodddekra. Ha rpapukax B mepBoMm cronbdue
TPE/ICTABJICHEl 3aBHCHMOCTH SHEPIHH OT JJIMHBI BOJHBI A M 9YacTOTHI CBETa V.
YcTaHOBUTE COOTBETCTBHE MEXIY I'padMKOM M TOH 3HEprueil, Uil KOTOpOH OH
MOJKET OINPE/EIISTh PEICTaBICHHYIO 3aBUCUMOCTb.

K kxax[o#l mo3uIuu mepBoro cronda MoA0epHTe COOTBETCTBYIOIIYIO IO3UIIUIO
W3 BTOPOro CTONONA W 3alWIINTe B TaOIMIly BEIOpaHHBIE IMGPH ITOJX
COOTBETCTBYIOIIMMH OyKBaMH.

T'PA®UK BUJI 3ABUCUMOCTHU

1) 3aBHCHMOCTb MaKCHMaJbHO’
KHMHETUYECKOH SHEPruu
(hOTO2IIEeKTPOHOB oT YaCTOTBI

¥ najarolero cBeTa

I 2) 3aBHCHMMOCTb DHEPTUM  MaJarolIuX

T (OTOHOB OT 4YACTOTHI MAJAIOIIETO

I cBEeTa

T 3) 3aBUCHMMOCTh OJHEPIMHM  IaJalOIMX
(OTOHOB OT JAJIMHEI BOJTHBI CBETa

4) 3aBHCUMOCTb MOTEHIIMAIbHOM
SHEPrUH B3aMIMOJICHCTBHS
(OTOIIEKTPOHOB C HMOHAMHU METaJlia
OT JJIMHBI BOJIHEI MTaJAI0IET0 CBEeTa

A) Ei

OrtBer:
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OnpenenuTe NoKazaHUs amrepMeTpa (CM. pUCYHOK), €CIM IOrPEeHOCTh MPsIMOTo

W3MEpEeHMs CUJIbI TOKA paBHA IIEHE JAEJICHHs aMIIepMeTpa.

A

0
Ve
/7// /y

h” i
02 /My

Ortser: ( + ) A.

B onank omeemoe Ne 1 nepenecume moivKo uucna, He pazoensan ux npoodenom
uau Opy2um 3HaKoM.

HeoOxomiMo coOpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY, C IHOMOIIBIO KOTOPOH
MOXKHO ONpeAenuTh Kod(DGHULUUEHT TpeHHs CKOJBXKEHHsA CTald mo aepeBy. s
3TOTO MIKOIBHUK B3sJI CTANBbHOH Opycok c kproukoM. Kakme nBa mpenmera u3
NPUBEIEHHOTO HIDKE IIepedHs O0OOpyNOBaHMSA HEOOXOIMMO JOTOJIHUTEIEHO
HCIIOJIB30BATh ATl IPOBEIEHUS ATOTO HKCIIepUMeHTa?

1) nepeBsHHas pelKa
2) IHHAMOMETD

3) MeHsypka

4) macTMaccoBas peika
5) cekyHmoMmep

B otBer 3anumuTe HOMEpa BHIOPAHHBIX MIPEMETOB.

OrtBer:
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PaccMoTpuTe TabNHILy, COACPIKAILYIO CBEACHHS O SIPKHX 3BE3/1aX.

HanmenoBanue | Temnepatypa, Macca Pamuyc Paccrosnue no
3BE3/IbI K (B Mmaccax (B paauycax 3Be3/1bI (CB.
ConHIia) CounHIia) roj)
Anbnebapan 3500 5 45 68
AnpTanp 8000 1,7 1,7 360
Berensreiize 3100 20 900 650
Bera 10600 3 3 27
Kamemna 5200 3 2,5 45
Kactop 10400 3 2,5 45
IIpormon 6900 1,5 2 11
Cruka 16800 15 7 160

BI)I6€pI/IT€ ABa YTBECPKIACHWA, KOTOPBIE COOTBETCTBYIOT XapaKTCPHUCTHUKAM 3BE3 /1.

1) Temmeparypa MOBEpXHOCTH M paaMyc berenbreise ropopsAT o TOM, 4TO 3Ta
3Be3/la OTHOCUTCS K KPACHBIM CBEPXTHTaHTaM.

2) Temmneparypa Ha noBepxHocTu [Iporuona B 2 pasa HIDKE, YeM Ha IIOBEPXHOCTH
ConHua.

3) 3Be3nsl Kactop u Kanenna Haxonarcs Ha OJMHAKOBOM PAcCTOSHHU OT 3eMIIH
U, CIIEI0BATENbHO, OTHOCSTCS K OJHOMY CO3BE3JIHIO.

4) 3pesna Bera otHocuTcs Kk GeNbIM 3B€3/1aM CIIEKTPAIBHOTO Kitacca A.

5) Tak xak Mmaccel 3Be3l Bera m Kamenna oauHakoBbl, TO OHM OTHOCATCSA K
OJHOMY U TOMY kK€ CHEKTPaIbHOMY KIIacCy.

OrtBer:
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YacrTn2

Omeemom K 3aoanusam 25-27 aenaemcsa uucio. 3anuwiume Imo 4ucjio 6 noje
omeema 6 mexcme pabomol, a 3amem nepenecume ¢ BJIAHK OTBETOB N 1
cnpaea oOm HOMeEPA COOMEEMCMEYIuLez0 3a0aHusA, HAYUHAA C NePEoll
Knemouku. Kaowcoovui  cumeon nuwume 6 OMOCIbHOI  Klemouke 6
coomeemcmeuu ¢ nPuGeOéHHvIMU 6 onanke oopasyamu. Eounuyvt uzmepenusn
duzuyeckux eenuyUH NUCAMb He HYHCHO.

CHapsim Maccoif 2 Kr, JeTsmuid co ckopocteio 200 M/c, pa3peIBaeTcs Ha JBa
ockonka. [TepBblil 0CKOIOK Maccoi | KT neTut 1moj yrioM 90° K IepBOHAYATBHOMY
HanpasJieHHI0 co ckopocThio 300 M/c. Haliagute ckopocTh BTOPOro OCKOJIKA.

OrtBer: M/c.

Ilpn cxaTuM wHAEamTbHOTO OJHOATOMHOTO Tra3a MpH IOCTOSHHOM IaBJIE€HHU
BHEIIHUE CHIBI coBepummu pabory 2000 /x. Kakoe konM4ecTBO TEIIOTHI OBLIO
HepeNaHo PH 3TOM ra3oM OKPY:KaloIUM Tenam?

Otger: Jx.

In0cKas MOHOXPOMATHUECKas CBETOBas BOIHA ¢ yacTotoil 8,0-10" 'y mamaer mo
HOpMaJIM Ha JUPpPaKIMOHHYI peméTrky. [lapamiensHo pemérke mo3aau Heé
pasmenieHa coOuparomias JuH3a ¢ (OKYCHBIM  paccTosHHeM 21 oM.
JubpakponHas KapTHHa HaONIOMaeTcs Ha OJKpaHe B 3amHell  (oKaTbHOU
TUIOCKOCTH JMH3BI. PaccTosHue Mexay e€ rIaBHBIMH MakcUMyMaMH 1-ro u 2-ro
nopsiakoB paBHo 18 wmm. Haiigute mnepuon pemérku. OTBET BBIpa3uTe
B MHKpOMeTpax (MKM), OKPYTJIAB 10 JecAThIX. CuuTaTh AT MaJBIX yrioB (¢ << 1
B paauaHax) tg@=sin@= ¢@.

OrtBer: MKM.

He 3a0y0bme nepenecmu 6ce omeemol 8 O1aHK omeemos N 1 ¢ coomeemcmeuu
¢ UHCIPYKUUell RO GbINOJIHEHUIO padombl.

© 2018 denepanbHast ciyx0a o Hag30py B cdhepe obpazoBanust 1 Hayku Poccniickoit Deneparmu




JemoncrpanyionHslii Bapuant EI'D 2018 r. OU3UKA, 11 knace  17/32

/na 3anucu omeemoe na 3adanus 28-32 ucnonwvsyiime bJIAHK OTBETOB
Ne 2. 3anuwiume cnauana nomep 3adanusn (28, 29 u m. 0.), a 3amem peuwienue
coomeemcmeyruiei 3adauu. Omeemul 3anucvléaiime Yémko u pazoopuueo.

Ommpasick Ha 3aKOHB! (DM3WKH, HAMOWTE MOKA3aHHE WACATHHOTO _®_
BOJIFTMETPA B CXEME, IIPEACTaBICHHON Ha PUCYHKE, 10 3aMbIKaHUS
kmova K 1 onuiire u3MeHeHHs ero nokasaHuil Mocie 3aMbIKaHUSA
kitoya K. [lepBoHauaabHO KOHIEHCATOP HE 3apshKeH.

T
e Ak

- H
R

—li

Ilonnoe npasunvnoe peuwtenue Kaxcoou u3 3aoau 29-32 0ondxcno cooepicamp
3aKOHBL U (POPMYIBL, NPUMEHEHUE KOMOPBIX HEOOX00UMO U 0OCMAMOUHO 01
pewienus 3adauu, a MaKxyice MamemamuuecKkue npeodpaz06anus, paciémol
C YUC/IEHHbIM OMGEMOM U NpU  HE0OX00UMOCHU PUCYHOK, HOACHAIOUW{UTL
pewenue.

JlepeBsiHHBIA 1Iap TPUBA3aH HUTHIO KO JHY IMIHHIPUYIECKOTO COCyda C
mwromaneo qHa S =100 oM. B COCYJl HaJTMBAIOT BOMY TaK, YTO IIAp MOJHOCTHIO
MIOTPYKAETCSl B KHUIKOCTh, IPH 3TOM HUTH HATATUBACTCS W ACUCTBYET Ha HIap C
cunor 7. Eciiu HUTH mepepe3ars, TO MIap BCIUIBIBET, 2 YPOBEHb BOJIBI M3MEHHTCS
Ha h=5 cM. Halinure cuiy HaTshkeHUS HATH 1.

B xomHate pazmepamu 4x5x%3 M, B KOTOpPOH Bo3nyX umeer temmeparypy 10 °C
U OTHOCUTENBHYI0 BIaXHOCTb 30%, BKIIOYMIM YBIQXHUTENb BO3AyXa
npou3BoAuTeNbHOCTBIO 0,2 11/4. UeMy cTaHeT paBHAa OTHOCHUTENbHAs BIIAXKHOCTh
BO31yXa B KOoMHaTe uepe3 1,5 4? JlaBieHue HachIIEHHOTO BOASIHOIO Mapa Mpu
temneparype 10 °C pasno 1,23 kIla. KomHaTy cuuTaTh repMETUYHBIM COCYIOM.
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ITo ropu30HTAIBHO PACHONOKEHHBIM ILIEPOXOBATHIM PEIbcaM C MPEHEOPEeKHMO
MaJIbIM CONPOTUBIEHHEM MOTYT CKOJB3UTHh IBa OJUHAKOBBIX CTEPXKHS Maccoi
m =100 t u conporusienueM R =0,1 Om kaxnapIii. Paccrosiane Mexay peabcamu
[=10 cM, a xko3pPHIMEHT TpeHHUS MEXITy CTepKHIMH U penbcamu WL =0,]1.
Penbebl co cTepKHAMH HAXOAATCS B OJHOPOJHOM BEPTUKAILHOM MarHUTHOM I10JIe
¢ unaykiuedr B=1 Tn (cMm. pucyHok). [lox aelcTBHEM TOPH30HTATBHOW CHIIBI,
JIEHCTBYIOILICH Ha TMEPBBIA CTEPXKEHb BIOJb pPENIbC, 00a CTEPXKHS JBHXKYTCS
MOCTYNAaTeIbHO PABHOMEPHO C Pa3HBIMH CKOpocTsIMH. KakoBa ckopocTh NBMKEHUS
MIEPBOTO CTEPIKHS OTHOCUTENHHO BTOporo? CaMOMHAYKIHEeH KOHTYpa peHeOpeyb.

—

B
F

B ompite mo m3ydeHnio ¢orodddexra cBeT 4acToTOH

v=6,1~1014 I'm mamaer Ha mOBEPXHOCTH Karoja,
B pe3ylbTaTe 4ero B IENM BO3HUKAeT TOK. [ paduk
3aBUCHMOCTH CHJIBI TOKa [ OT HampspkeHus U Mexmy
aHOJOM M KaToAoM mpuBeA€H Ha pucyHke. Kakosa
MOIL[HOCTb I1a/IAl0IIEro cBeTa P, eciu B CpeliHeM OJUH
n3 20 ¢(oToHOB, NajgaOIMX HA KaTOA, BEIOMBaET
3NeKTpoH?
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CucreMa oneHHBAHHUS IK3aMeHAIMOHHOM paﬁOTbl mo ([)mmce

3apanus 1-27

3a mpaBWIBHBIA OTBET Ha Kaxkaoe u3 3amanuit 1-4, 8-10, 13-15, 19, 20, 22,
23, 25-27 craBurcs no 1 6amty. OTu 3a1aHUs CINTAIOTCS BHITOJTHCHHBIMH BEPHO,
€CJIM IPAaBUJILHO yKa3aHbl TpeOyeMoe YHCII0, IBa YHCIIa UITH CII0BO.

Kaxxmoe m3 3amanunii 5-7, 11, 12, 16—18 u 21, 24 ouenuBaercs B 2 Oamia,
€CIli BEpPHO YKaszaHbl 00a dIeMEeHTa OTBeTa; B | Oami, ecam AOmylieHa OJAHA
ommbka; B 0 6amios, eciim 00a deMeHTa yka3zaHbl HeBepHO. Ecni yka3aHo Goiee
JIByX ODJEMEHTOB (B TOM 4MCIE, BO3MOXXHO, W NpPaBWIbHBIE) WIM OTBET
oTcyTcTBYET, — 0 OasioB.

Ne 3amanus OtBetr Ne 3aaHus OtBet
1 -2 15 2
2 0,125 16 13
3 0,4 17 13
4 0,3 18 23
5 12 19 3694
6 21 20 0,3
7 32 21 31
8 500 22 0,200,02
9 50 23 12
10 5 24 14
11 12 25 500
12 22 26 5000
13 BHU3 27 4,4
14 1320
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KPUTEPUU OHEHUBAHWS BBIIIOJIHEHUSA 3AI[AHI/II71
C PA3BEPHYTHIM OTBETOM

Pemenns 3amanmit 28-32 wactm 2 (c pa3BEPHYTHIM OTBETOM) OIICHHBAIOTCS
9KCIEPTHON Komuccuel. Ha ocHOBe KpUTepHEB, IPEICTABICHHBIX B IPUBEAEHHBIX
HIDKE TaOIMIaxX, 3a BBIMOMHEHHE KaXIO0ro 3aJaHMs B 3aBUCHMOCTU OT INOJTHOTBI
U MIPaBIIBHOCTH JAHHOTO YYaIIHMCS OTBeTa BhICTaBIAeTcs oT 0 1o 3 Gammos.

Onupasice Ha 3aKoHbl (DU3HKM, HAMaUTE MOKa3aHHWE WAEATBHOTO
BOJIBTMETpA B CXeMe, MPEJICTaBICHHON Ha PUCYHKE, 10 3aMbIKaHHS
kimroda K v onmimmmte M3MeHEHHS ero IMoKa3aHuH MOCIe 3aMBIKaHHs c lx
kiroua K. ITepBoHaganbHO KOHIICHCATOP HE 3apsKEH. X

R

{

il
g

Bo3moxHoe peumicHne

1. HauanpHoe MoOKa3aHUE BOJBTMETPA PABHO HYJIO, IOCIE 3aMbIKaHMSA KIOua
MOKa3aHMS  BONBTMETpa OyIOyT  YBEIMYHMBATBCS, IIOKa HE  JIOCTHTHYT
MaKCHMAaJbHOTO 3HAUCHMSI, KOTOPOE He OyJIeT MEHATHCS CO BPEMEHEM.

2. BonpTMeTp coeMHEH NapayiesIbHO ¢ KOHAEHCATOPOM, [TO3TOMY €ro MOoKa3aHus
paBHbl HAIpSDKEHMIO Ha KOHJAEHcaTope. BHauae KOHAEHCATOp HE 3apsikeH

(¢,=0), mosromy Hanpspkenne Ha HEM U, :%:0, U MOKAa3aHUs BOILTMETPA

PaBHBI HYJIIO.
3. Tlocne 3amblkaHUs KOHIEHCATOp OyIeT 3apspkaThCs, M, Tak Kak U =%,
MOKa3aHusl BOJBTMETpa OyIyT yBemHMUUBaThCs. Korma KOHIEHCATOP MOIHOCTBIO
3apsiuTCs, TOK Yepe3 HEero He TeuéT, a TeU€T ToJIbKo uepe3 pesucrop. Cuia Toka B
£

R+r’
Hampsokenue Ha konzaeHcatope W pesuctope U =IR u He OyJeT MEHSAThCS CO
BpeMeHeM. [1oaToMy MoKa3aHus BOJIBTMETPA TOXKE MIEPECTAHYT U3MEHSATHCS

LENU CTaHeT IOCTOSIHHOM M corlacHO 3akoHy Oma it nonHod uenu [ =

KpI/ITCpI/II/I OLICHUBAHM BBIIIOJTHCHUS 3aJaHUA banner

[IpuBeseHO MOTHOE MPABUIBHOE pEIICHHE, BKIIOYAIOIIee MpPaBUIIbHBII 3
oTBeT (B JAHHOM CiTydae: 7. /) ¥ HCUEPIIBIBAIONINE BEPHBIE PacCy KIeHHUS
C TPSAMBIM YKazaHHEeM HaONI0JaeMbIX SIBICHHH W 3aKOHOB (B JIaHHOM
ciydae: 3akon Oma 0151 NOMHOU yenu u OAs yYacmka yenu, Qopmyna
CBA3U HANPANCEHUS. HA KOHOEHCAmope ¢ €20 3apsadoM; VKA3AHO, YO
nocie 3apsoKu KOHOEHCAmopa NOKA3aHUsi GOIbIMMEmpa Nepecmanym
UBMEHAMbCSL)
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IIaH l'IpaBI/IJ'ILHHﬁ OTBET, U IIPUBCIACHO 06T>HCH6HI/I6, HO B pPCHICHUU 2
HUMEIOTCA OJUH WUJIN HECKOJIBKO U3 CICAYIOINX HEAOCTATKOB.

B 00bBsicHEeHHH HE yKa3aHO WJIM HE UCIIONB3YeTCS OJHO U3 (PM3MYECKHX
SIBIICHUH, CBOMCTB, ONpeleNieHMd WM OAWH W3 3aKoHOB (dopmymn),
HEOOXOMUMBIX IS TIOMHOTO BEPHOTO OOBSICHEHUS. (YTBEpXKACHHE,
Jiexaliee B OCHOBE OOBSCHEHUS, HE IMOAKPEIUIEHO COOTBETCTBYIOIIHM
3aKOHOM, CBOMCTBOM, SIBIEHUEM, ONpPEJEICHHEM U T.11.)

" (UJI1n)
Vka3aHBl Bce HEOOXOAWMBIE Ui OOBSICHEHHS SBICHHS M 3aKOHHI,
3aKOHOMEPHOCTH, HO B HUX COAEPKUTCS OAWH JOTHUECKUI HETOUET.

" (UJIN)
B pemeHunm WMEIOTCS NMITHWE 3alHCH, HE BXOAAIINEC B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpbIE HE OTHENEHB OT pelIeHus (He
3a4EpKHYTHI; HE 3aKII0OYEHBI B CKOOKH, PaMKy U T.IIL.).

" (UJIN)
B pemenun mMeercs HETOYHOCTh B YKa3aHHHM HA OJHO U3 (PHU3MUECKUX
SIBJICHUH, CBOMCTB, ompezeneHuil, 3akoHoB ((HopMy:1), HEOOXOAUMBIX AJIS
MOJIHOTO BEPHOTO 00BACHEHUS

[IpeactaBiieHO pelIeHHe, COOTBETCTBYIONICE OMHOMY K3 CICIYIONIHX 1
CITy4acs.
JlaHn mpaBUIIBHBIA OTBET HA BOIPOC 33IaHHsS, W IMPHBEACHO OOBSICHEHUE,
HO B HEM HE YyKa3zaHbl JBa SBJICHUS WM (PU3MUECKHX 3aKOHA,
HEOOXOUMBIX ISl TIOJTHOTO BEPHOTO OOBSICHEHUSI.

NI
Vka3zaHbl Bce HEOOXOAMMEBIE ISI OOBSCHEHHMS SBICHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO HWMCIONIMECS] PACCYXKICHUS, HaNpaBJICHHBIC Ha
MOJyYeHUe OTBETA HAa BOMPOC 3a/1aHKs, HE JOBEICHBI IO KOHIIA.

J58)04!1
Vka3anel Bce HEOOXOMUMBIE IS OOBSCHEHUS SBICHHS W 3aKOHEI,
3aKOHOMEPHOCTH, HO  HMMEIOIIUECS  PACCYXICHHs, MPHBOJAIINE
K OTBETY, CO/ICPIKAT OLIMOKH.

JZ0)041
Vka3aHnel He BCe HEOOXOIUMBIE Uit OOBSICHEHMS SIBIEHHMS H 3aKOHEI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIC PacCy’KICHUS, HaNPaBICHHbIC Ha
pelieHne 3a1a9u

Bce cnyuyan peineHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0
KpUTEPHUSIM BBICTAaBJICHUS OIICHOK B 1, 2, 3 Gayuta

Maxcumanvrvii 6an 3
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JlepeBsHHBIM map mpuBs3aH HHUTHIO KO JHY IWIMHAPUYECKOTO cocyaa ¢
mwromaaeo gaa S =100 oM. B COCyJl HaJTUBAIOT BOJY TakK, YTO LIAP MOJHOCTHIO
MOTPYXKaeTcs B )KUIKOCTh, P STOM HUTh HATATHMBAETCS W JCHCTBYyeT Ha HIap ¢
cuinoit T. Ecnu HUTH mepepesarp, TO MIap BCIUIBIBET, & YPOBEHb BOJABI H3MEHHUTCS
Ha h=5 cm. Haiinure cuny HatsbkeHUs HUTH 7.

Bo3MoxHoe pecHue

1. YcaoBue paBHOBeCH L1apa B IEPBOM CIIydae:

Fy=T+mg, ()
rne F, =pVg — cuna Apxumena, AeiCTByIollas Ha IIap B NEPBOM Ciydae,
V1 — 00BbEM "acTH mapa, HorpykEHHON B BOJY B IIEPBOM ciiydae (B IaHHOI 3agaue
3T0 00BEM BCETO 1I1apa), m — Macca iapa i P — MJIOTHOCTh BOJIBI.

2. YcnoBue paBHOBeCUS 1Iapa BO BTOPOM Cllydae:

F,=mg, (2)
rae F,, =pV,g — cuna Apxumena, AefcTByrollas Ha map BO BTOPOM ciydae, V, —
00BE&M J9acTu mapa, Morpy’kKeHHOH B BOJY BO BTOPOM CITydae.

3. Borutem u3 ypaBHeHust (1) ypaBHenue (2) u, yuuteiBas, uto V-V, =Sh,
MOy YHM:

T=pg(V;-V,)=pgSh=10"-10-100-10"*-0,05=5 H.
Otser: T=5H

KpI/ITepI/II/I OILICHUBAHM: BBIIIOJTHCHUSA 3aJaHUS bamner

IpuBeneHo MoIHOE pellIeHHe, BKIIIOUAoIee CIeAyIONIIe SIeMEHTh: 3
I) 3ammcanpl TOJOXKEHUS  TeOpUd W (uUsKMUecKkne  3aKOHBI,
3aKOHOMEPHOCTH, IIPHMCHEHHE KOTOPBIX HEOOXOMMMO IS PEIICHUS
3a/1la4il BHIOpaHHBIM CIOCOOOM (B JAHHOM CIIy4ae: YClo6Us pasHOBeCUs.
wapa 05 08yx ciyiaes, 3akoH Apxumeoa);

IT) ommcanbl Bce BHOBb BBOAHMMEIC B PEIICHHH OyKBEHHBIC 00O3HAUCHUS
(UBHYECKUX BEIWYMH (30  UCKTIOYeHUeM O0O3HAueHUull KOHCHMAHM,
ykazannvix 6 eapuanme KHUM, 0603nauenuil, uchnoib3yemvix 6 Ycioguu
3a0auu, U CMAaHOGPMHBIX O0OO03HAYEHUU 6EIUYUH, UCNOIL3YEeMbIX NpU
HANUCAHUY PU3ULECKUX 3AKOHOB);

III) mpoBemeHBI HEOOXOAWMBIC MaTEMAaTHYECKHE IPEOOpPa3OBaHUS |
pacyéThl, MPUBOAAIINE K MPABUIBHOMY YHCIOBOMY OTBETY (IOIyCKaeTCs
pEIIEHHE «TI0 YaCTSIM» C IPOMEKYTOUHBIMH BEIYUCICHHUAMH);

IV) mpencraBieH NpaBWIBHEIH OTBET C yKa3aHWEM EIUHHUI] H3MEPCHUS
UCKOMOM BEJTMYHHBI
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HpaBI/IJ'ILHO 3amucaHbl  BCE  HEOOXOMUMBIE  ITOJIOKCHHS TCOpHUH, 2
(1)I/I3I/I‘ICCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH, U MTPOBEIACHBI HSO6XOZII/IMI>IG
npeo6pasoBaHI/I$1. Ho umeroTcs onWH WM HECKOJIBKO W3 CJICAYIOIUX
HEAOCTATKOB.

3amucu, COOTBETCTByoImMe IyHKTY I, mpeicraBieHbl He B IIOJIHOM
00BEME HITH OTCYTCTBYIOT.

" (MJIN)
B pemennnm wuMeroTCA IHINIHME 3alMCH, HE BXONAIINE B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTACICHBI OT peIIeHHS (He
3a4EpKHYTHI; HE 3aKJIFOYCHBI B CKOOKH, paMKy H T.IL.).

" (MJIN)
B HEoOXOIMMBIX MaTeMaTHYeCKUX MPeoOpa3OBaHUAX MM BBIYHCICHHIX
JONYIICHBl OMMOKM, W (WJIM) B MAaTEeMaTHYECKHX IpPeoOpa3oBaHMUIX/
BBIYHCIICHUSIX MPOIMYILIEHBI IOTHYECKH BayKHbIE ILIArH.

" (NJIN)
OtcytcrByeT nyHKT [V, vn B HEM omyIieHa onmoKa
IIpencraBnensl 3amucy, COOTBETCTBYIOIIME OAHOMY U3 CIEIYIONIUX 1

CITydaeB.
IIpencraBieHbl TONBKO TONOXKECHUS W (OPMYIBI,  BEIPaXKAIOIINC
(uznueckue 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAUMO U JI0CTATOUHO
JUISL pellieHrs] JaHHOW 3amaud, 0e3 Kakux-mubo mpeoOpa3oBaHHN € HX
WCIIOJIb30BaHUEM, HAITPABIICHHBIX HA PEIICHUE 3a1a9H.

nim
B pemennn orcyrcrByer OJJHA w3 ucxomHsix ¢opmys, HEOOXomumas
JUIS pelieHrsl JaHHOW 3ajaud (WM YTBEpXKICHHUE, JieKallee B OCHOBE
pelIeHns), HO TPUCYTCTBYIOT JIOTHYECKH BepHBIE IpeoOpa3oBaHHS C
uMeroLMuUcs GopMyaaMu, HalpaBJIEHHbIE HA PELICHUE 3aJauu.

nim
B OJTHOM u3 ncxomusIx (opMys1, HEOGXOMMMBIX IS PEIIeHHs JaHHOH
3a71a4M (WK B YTBEPKICHUH, JISKANIEM B OCHOBE PEUICHHMS), AOITyLICHA
omunOKa, HO TPHUCYTCTBYIOT JIOTUYECKH BEpHBIC NpeoOpa3oBaHUs C
uMeronmMucs GopMyaaMu, HanpaBJIeHHBIE Ha PEIICHUE 3a1aul

Bce ciayuan pemieHHs, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 OGamna

Maxcumanvroiil 6aun 3
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B xomuare pasmepamu 4x5%x3 M, B KOTOpOH BO31yX umeeT temmneparypy 10 °C
W OTHOCHTENbHYI0O BIaXHOCTb 30%, BKIIOUWIM YBIQKHHUTENb BO3AyXa
npon3BoAUTeNbHOCTEIO 0,2 11/4. UeMy cTaHET paBHAa OTHOCHUTENbHAs BIAXXHOCTh
BO3/lyXa B KOMHare uepe3 1,5 u? JlaBieHHE HACBILEHHOIO BOJSHOIO Napa IpuU
temneparype 10 °C paBuo 1,23 k[la. KomHaTy cuuTaTth repMETHYHBIM COCY/IOM.

Bo3MoxHoe pecHue

OTHOCHTENbHAS BIIAXKHOCTH ONpeacsICTCA MapuruajlIbHbIM JaBJICHUEM BOIAHOTO

napa p 1 1aBJICHUEM Py, HACBIIICHHOTO I1apa Ipu TOM ke TEMIICpaType: Q= L

Hac
3a BpeMs T paOOTHI YBIAXHHUTENS C IMPOM3BOAUTENBHOCTEIO / McIapseTcs Macca
BOJBI M = PIT IIOTHOCTBIO P.

B pesynbrate HCXojHas BIAKHOCTH B KOMHATE, :A, BO3pACTaeT JI0
Hac
3HAUCHUS
_ D _PtAp Ap
0, = = =0+ :
pHaC pHaC pHac

BonsHoi#t map B KoMHaTe 00BEMOM J sSBIAETCS pPa3peKCHHBIM Ta30M, KOTOPBIH
NoJuuHseTcs ypaBHeHUI0 MeHnneneesa — Knanelipona:

o= gr,
u

rae M — macca BOASIHOTO Tapa, p — MaplualbHOE JIaBJIeHHE, L — ero MOJspHas
Macca. YBeIMUeHHe Macchl Tapa B KOMHaTe Ha m (OT m; 10 m, = m; + m) OPHBOTUT
K YBEIMYEHHIO MapIHAIFHOTO JaBJICHUS Ha BEIUYHMHY, IPOMOPIUOHAIBHYIO

. m RT _pItRT
ucnapuslieiica macce: Ap =——=——.
uwv u v
A It RT
Orcroma: @, =@, +—p:(p1 LN S
pHaC H pHaCV

[Toncrasisist 3HaYEHUS (I)I/I3I/ILI6CKI/IX BEJIMYMH, ITOJYINM:
10°-0,2:107-1,5 831283
18:107 1,23-10°-4-5-3

¢, =0,3+ =~0,83=83%.

OtseT: @, =83%
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KpI/ITepI/II/I OLCHUBAHMA BBITTIOJTHCHUSA 3aJaHUS

banbr

JemoncTpanyionHslii Bapuant EI'D 2018 r.

[TpuBeneHO MONMHOE pelieHHE, BKITIOYAIOIIEE CIICAYIOIIUE JIEMECHTHI:

I) sanmcaHel TOJOXKEHUS  TEOPHMHM M (PU3HUYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPHIX HEOOXOIMMO [UIs pPeIICHHS
3ajaud  BBIOpAHHBIM CIOCOOOM (B JaHHOM Clydae: onpeoeieHue
OMHOCUMENbHOU BNIANCHOCMU OJisL O8YX COCMOSHULL 8030YXd, VPAGHEHUE
Menoeneesa — Knanetipona, —gvipasxcenue 011  NpOU3B00UMENbHOCHIU
VENACHUMENSL);

IT) omrcanbl Bce BHOBb BBOJMMBIE B PEIICHUN OyKBEHHBbIC 00O3HAUCHHUS
(U3NYECKUX BENWYMH (3a UCKTIOUeHUeM O0003HAYeHUl KOHCMAHM,
yKazaunvix 6 eapuanme KUM, 0603nauenuti, ucnoib3yemvlx 6 YCiouu
3a0ayu, U CMAHOAPMHBIX O0003HAYEHULl BelUYUH, UCNONb3YEeMbIX NpU
HANUCAHUY PU3UYECKUX 3AKOHOB);

II) mpoBeneHbl HEOOXOAMMBIE MAaTeMAaTHYECKHE IMPeoOpa3oBaHUS H
pacy€Thl, MPUBOIAIINE K MPABUIEHOMY YHCIIOBOMY OTBETY (IIOITyCKaeTCs
pEeIIeHnE «TI0 YaCTAMY C MPOMEKYTOYHBIMH BBIYHCIICHHUSIMA);

IV) mpezacTaBieH NMpaBUIBHBIA OTBET C yKa3aHWEM EIUHHUI] W3MEPCHUS
HMCKOMOM BEJIHMYHUHBI

3

IIpencraBieHsl 3amucH, COOTBETCTBYIOUIME OAHOMY U3 CIEAYIOMIUX
CIIy4aeB.
[IpeacraBiieHBl TONBKO TIONOXKEHHS W (OPMYJIBL, BBIPAKAIOIIUC
(usnvecKkue 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOIUMO U JIOCTATOYHO
JUTSL pelIeHHs] AaHHOW 3a7auu, 0e3 Kakux-JIMOo mpeoOpa3oBaHU ¢ HX
WCIIOJIb30BaHUEM, HANIPABJICHHBIX HA PEIICHHUE 33Ja4H.

NI
B pemenun orcyrcreyer OJJHA 13 ucxoaHbIX QOpMyI1, HEoOXoaumas
JUI pellieHrsl JaHHOW 3ajaud (WM YTBEp)KICHHUE, JIeKallee B OCHOBE
peleHuns), HO TPUCYTCTBYIOT JIOTMYECKH BEPHBIC MpPeoOpa3oBaHUs C
HUMEIOIIMMUCS (POPMYITaMH, HallpaBJICHHbIC Ha pEeIICHIE 3a1adH.

nim
B OJTHOM u3 ucxomubix (popMys1, HEOOXOMMMBIX [T PEICHUS IaHHO
3a1au (WIK B YTBEPXKJCHUH, JICKAIEM B OCHOBE PEIIEHUs), AOIyIIeHa
omnOKa, HO MPUCYTCTBYIOT JIOTHUECKH BepHbIE NPeoOpa3oBaHUs C
uMernmMucs GopMyaaMu, HampaBJIeHHbIE Ha PELICHUE 3a1aul

[IpaBunpHO 3amucaHbl BCe HEOOXOAUMBIE IIOJIOKEHUS  TEOpUH,
(u3uueckue 3aKOHBI, 3aKOHOMEPHOCTH, M TPOBEAEHBI HEOOXOIUMBIC
npeobpaszoBanus. Ho MMEIOTCS ONMH WM HECKOJBKO U3 CIEAYIOIINX
HEJIOCTaTKOB.

3anucu, cOOTBETCTByMOIIME NyHKTY I, mpencraBieHbl He B IOJHOM
00BEME HITH OTCYTCTBYIOT.

" (MJIN)
B pemeHun umeroTcs IHIIHME 3alMCH, HE BXONAIINE B peEIICHHUE
(BO3MOXXHO, HEBEpHBIE), KOTOpBIE HE OTACICHBI OT pEIICHHuS (He
3a4EpKHYTHI; HE 3aKIFOYCHBI B CKOOKH, paMKy H T.IL.).

" (MJIN)
B HEoOXxoauMBIX MaTeMaTHYECKUX MPeoOpa3oBaHHUAX MM BBIYHCICHHAX
JONYIIEHBl OMMOKM, W (WJIM) B MAaTEeMaTHYECKHX IpPeoOpa3oBaHMUIX/
BBIYHCIICHUSX TIPOITYIICHBI JIOTHYCCKH Ba)KHBIC IIIATH.

" (MJIN)
OtcyrcrByeT nyHKT IV, nm B HEM jlonymieHa omuoka

Bce cnyuam perieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKAa3aHHBIM
KpUTEPHUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaa

Maxcumanvrviil 6aun
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Ilo ropu3OHTANBHO PACHOIOKEHHBIM IIEPOXOBATHIM pENbcaM C MPEHEOPEIKUMO
MaJIbIM CONPOTUBIIEHMEM MOTYT CKOJB3UTH IBa OJUHAKOBBIX CTEPXKHS Maccoi
m =100 r u conporusnerreM R =0,1 Om xaxasiii. PaccrosiHue Mexxay penbcamu
[=10 cM, a xo3pduIUEHT TpeHHUs MEXITy CTepKHAMH U penbcamu W =0,]1.
Penbepl co CTepIKHSIMH HAXOSTCS B OJJHOPOJHOM BEPTHKATFHOM MAarHUTHOM II0JIE
¢ uanykuer B=1 Tn (cMm. pucyHok). [log nelcTBHEM TOPU3OHTAIBHON CHIIBI,
JIEHCTBYIOIICH Ha TEPBBIA CTEPXKEHb BJOJb pPENbC, 00a CTEPXKHS JBHXKYTCS
MOCTYMATEIbHO PABHOMEPHO € pa3HBIMH CKOPOCTsIMH. KakoBa CKOPOCTH ABHKEHUS
MIEPBOTO CTEP)KHS OTHOCUTENIHHO BTOporo? CaMOMHAYKIHEH KOHTYpa peHeOpeyb.

—

B
F
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KpI/ITepI/II/I OLCHUBAHMA BBITTIOJIHCHUSA 3aJaHUS bamnsr

BosmoxHoe perieHue

IIpu nBuXKEHUU CTEpXKHEH C pa3HBIMH CKOPOCTAMH
U3MEHEHHE II0TOKAa BEKTOpa MAarHUTHOW WHIYKIIHH,
NPOHU3BIBAIOIIETO KOHTYD, 3a MIPOMEKYTOK
BPEMEHU At OIpesieNnsaeTcs o dopmyie
A® =BI(v, —v,)At = Blv,,,Af, 4TO OPUBOAUT K
BO3HUKHOBEHUIO B KOHType DJIC nnaykuuu. CoriacHoO

AD
3akony dapanes 5=—E=—Blvom. 31ech  Mbl

npeHeOperiy CaMOUHIYKIHel KOHTYpa.
B cootBercTBuu ¢ 3akoHOM OMa Ul 3aMKHYTOH LIENH B KOHTYPE HOSBUIICS TOK
e _sm,,

2R 2R
Ha npoBogHUKM ¢ TOKOM B MarHUTHOM IOJIE I€HCTBYIOT cuilbl Amnepa F; u I,
F, =F, =BI, xak noka3aHo Ha pucyHke. Kpome 3Tux cui, Ha KaXkAblif CTepKEeHb
ACHCTBYET TOPMOBSIIIAs CUIIA TpeHus, F, = mg.
Tak Kak CTEepXKHHU ABMKYTCSI PaBHOMEPHO, CyMMa CHJI, TPHIOKEHHBIX K KaXKIOMy
CTEPIKHIO, paBHa HYJt0. Ha BTOpoll cTepikeHb JeHCTBYIOT TONBKO cuina Amnepa [

2
U cuia —(Bl) Yorn _ :
TPEHHs, TI03TOMY s umg. OTCIOfa: OTHOCHTEIbHAS CKOPOCTh
- 2umg2R _ 2-0,1~0,1-120-O,1 —9 .
(BI) (1-0,1)

OtBeT: U, =2 M/c

[TpuBeeHO MONMHOE pellieHHEe, BKITIOYAIOIIEE CIICAYIOIIUE JIEMECHTHI: 3
I) 3anmcaHel TOJOXKEHUS  TEOPHMHM M (PU3MUYECKHE  3aKOHBI,
3aKOHOMEpPHOCTH, NPHMEHEHHE KOTOPHIX HEOOXOMUMO [UIs PeIICHHS
3a/laud BBHIOPAHHBIM CIIOCOOOM (B JaHHOM CiIydae: @wvlpadccenue OJis
U3MEHEeHUsT MAZHUMHO20 NOMOKA, 3aKOH IeKMPOMAZHUMHOU UHOYKYUL,
sakon Oma 01 NOAHOU Yenu, vipadxcerue Oas cuibl Amnepa, ycrosue
PABHOMEPHO20 OBUIICEHUSL CMEPIICHEN, opMYaa O CUTbL MPEHUs);

IT) omrcanbl Bce BHOBb BBOJMMBIC B PEIICHUN OyKBEHHBbIC 00O3HAUCHUS
(u3MYeCKUX BENHUYMH (3a UCKTIOWeHUeM O0003HAYeHUull KOHCMAaHM,
yKazauuvix 6 eapuanme KUM, 0603nauenuti, ucnoib3yemvlx 6 YCiouu
3a0ayu, U CMAHOAPMHBIX O0003HAYEHULl BelUYUH, UCNOAb3YEeMbIX NpU
HANUCAHUY PU3UYECKUX 3AKOHOB);

II) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUs H
pacy€Thl, MPUBOIAIINE K MPABUIEHOMY YHCIIOBOMY OTBETY (IIOITyCKaeTCs
pEIIeHNE «TI0 YaCTAMY C MPOMEKYTOYHBIMH BBIYHCIICHHUSIMA);

IV) mpezacraBieH NpaBUIBHBIA OTBET C yKa3aHWEM EIUHHUI] W3MEPCHUS
HCKOMOM BEJIHMYHUHBI

IIpaBuiabpHO 3amucaHBl BCe HEOOXOAMMBIC IIOJIOKEHHS TEOPHH, 2
(usnyecKue 3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEACHBI HEOOXOIMMBIC
npeobpazoBanma. Ho MMeIOTCS OOWH MM HECKOIBKO M3 CIIEAYIOMINX
HEJJOCTAaTKOB.
3amnmcH, COOTBETCTBYIOIIME OYHKTY II, mpeicTaBieHbl HE B IIOJHOM
00BEME HITH OTCYTCTBYIOT.

U (WIN)
B pemeHuMm WMEIOTCS JIMIIHUE 3alMCH, HE BXOAAIINE B PpEIICHUC
(BO3MOXHO, HEBEpPHBIC), KOTOpbIE HE OTACNCHBbI OT pelieHus (He
3a4EPKHYTHI; HE 3aKIIOYCHBI B CKOOKH, PaMKy U T.I1.).

1 (WJIN)
B HE0OXOIMMBIX MaTeMAaTHYECKUX MPEOOPa3OBaHMUAX WIIH BBIYMCICHHSX
JIOTYIICHbl OMIMOKK, W (M) B MaTeMaTHYEeCKHX NpeoOpa3oBaHUsX/
BBIYHCIICHUSX TIPOITYIICHBI IOTHYECKH BayKHbIE IIIarH.

1 (WIN)
OrcyrcTByeT nyHKT [V, win B HEM JomnyineHa ommoka
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IIpencraBieHsl 3amucH, COOTBETCTBYIOUIME OAHOMY U3 CIEAYIOIINX 1
CIIy4aeB.
[IpencraBiieHBl  TONBKO TIONOXKEHHS W (OPMYJIBL, BBIPAKAIOIIUC
(usnvecKkue 3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOIUMO U JIOCTATOYHO
JUTSL pelIeHHs JaHHOW 3a7auu, 0e3 Kakux-JIMOo mpeoOpa3oBaHUi ¢ HMX
WCIIOJIb30BaHUEM, HANIPABJICHHBIX HA PELICHHUE 3aJa4H.

NJIn
B pemenun orcyrcteyer OJJHA u3 ucxogHbIX QOpMyI1, HeoOXoaumas
JUI pelieHrsl JaHHOW 3ajaud (WM YTBEp)KICHHUE, JieKallee B OCHOBE
pelenHns), HO TPUCYTCTBYIOT JIOTMYECKH BEpHBIC MPeoOpa3oBaHUS C
HMEIOIIMMHCS (OPMYITaMH, HalpaBJICHHbIC Ha pEIICHIE 3a1adH.

nim
B OJTHOM u3 ucxomubix (popMys1, HEOOXOMMMBIX T PEICHUS IaHHOR
3a1auyd (WIK B YTBEPXKJCHUH, JICKAIEM B OCHOBE PEILIEHUS), AOIyIIeHa
omnOKa, HO MPUCYTCTBYIOT JIOTHYECKH BEpHbIE NPeoOpa3oBaHUs C
uMernmMucs GopMyaaMu, HampaBJIeHHbIE Ha PELICHUE 3a1auu

Bce cnyuau perieHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKa3aHHBIM 0
KPUTEPHUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaa

Maxcumanvrviil 6aun 3
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B omnbiTe mo usydenuto Qoroddpdekra cBET 4acTOTOM
v=6,1-1014 I'm mnamaer Ha mMOBEpPXHOCTH Karona,
B pe3yibTaTe 4Yero B IENu BO3HUKaeT TOK. ['paduk
3aBUCUMOCTH CWJIBI TOKa [/ OoT Hampspkenust U mexnay
aHOZIOM W KaToJOM TpHuBenEH Ha pucyHke. Kakoma
MOIIHOCTh TJIAIOIIEr0 CBETa P, €Clii B CPEIHEM OIUH
n3 20 (oToHOB, NAAAIIMX HA KaToOJl, BBHIOMBAET
SIIEKTPOH?

BosmoskHoe pelienue

1. Ilo ompenenenuto cuna Toka [ =%, rae g — 3apsia, MPOLIEAIINA uepes

MOTIEPETHOE CCUCHUE MMPOBOTHHUKA 32 BpEMSI Z.
2. Korga Tok B IlenH JOCTHraeT HACHIIICHHUS, BCe (POTOIIEKTPOHBI, BHIOUTHIC U3
KaToJa, JOCTUTAIOT aHona. Torma 3a BpeMs ! uepe3 IONepeuHOe CEeYeHHe
NPOBOJHUKA MPOXOAMT 3apsan ¢ =N ,et, rae e — MOAyJlb 3apsia 3NEKTPOHa,
N, — KOJIM4eCcTBO (POTOIIEKTPOHOB, BBIOUTHIX U3 KaTona 3a 1 c.

1
Tak xak N, =2_ON o (rne Ny — xonuyecTso (POTOHOB, NMAJAIOLIMX HA KaTOJ 3a

lc),t0 1, :%ON(De.

3. Tak kak 3Heprus GporoHa Ey = hV, TO MOLIHOCTb cBeTa P = ? =Nghv.

207 hv N
4. OxonwaTenpHO Tomyunm: P =N hv=—-"%—_ CormacHo NpuBeIEHHOMY
e
rpaduky cuia TOKa HaCBIIIEHUS Lnax = 2 MA, TOT1a
-3 34 14
p= 20-2-10 ~6,6-l(7)19 -6,1-10 ~0.1 Br.
1,6-10

Ortser: P=0,1 Bt
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KpI/ITepI/II/I OLCHUBAHMA BBITTIOJTHCHUSA 3aJaHUS

banbr

JemoncTpanyionHslii Bapuant EI'D 2018 r. OU3UKA, 11 knacc

[TpuBeeHO MONMHOE pellieHHE, BKITIOYAIOIIEE CIICAYIOIIUE JIEMEHTHI:

I) sanmcaHel TOJOXKEHUS  TEOPHMHM M (PU3HUYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPHMEHEHHE KOTOPHIX HEOOXOMMUMO [UIs peIICHHS
3a/aud BBIOpaHHBIM CIIOCOOOM (B JaHHOM CIIydae: onpeoeicHue Cusbl
MOKA, CB53b CUIbl MOKA HACLIWEHUs. C KOIUYEeCmEOM (HOMOHOS,
naoalwux Ha Kamoo 8 eOUHUYY GPEMEHU, 6blpadCceHuUss OJil IHepIuu
gomona u MowHOCU U3YUeHUs);

IT) omrcanbl Bce BHOBb BBOJMMBIC B PEIICHUN OyKBEHHBIC 00O3HAYCHHUS
(U3NYECKUX BENHYMH (3a UCKTIOUeHUeM O0003HAYeHUull KOHCMAaHM,
yKazaunvix 6 eapuanme KUM, 0603nauenuti, ucnonb3yemvlx 6 YCiouu
3a0ayu, U CMAHOAPMHLIX O0003HAYEHULl BelUYUH, UCNOAb3YEeMbIX NpU
HANUCAHUY U3UYECKUX 3AKOHOB);

II1) mpoBeneHbl HEOOXOAMMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUS H
pacu€Thl, MPUBOASAIINE K IPABUIFHOMY YHCIOBOMY OTBETY (IOMyCKAeTCst
PELIEHHE IO YACTSIM» C IPOMEIKYTOUHBIME BHIYUCIICHHSIMH);

IV) mpexacraBieH NMpaBUIBHBIA OTBET C yKa3aHWEM EIUHHUI] W3MEPCHUS
HMCKOMOU BEJIHYHUHBI

3

[MpeacraBieHsl 3amHCH, COOTBETCTBYIOIIME OAHOMY U3 CIIEAYIOIIUX
CIIy4aeB.
[IpeacraBieHBl TONBKO TIONOXKEHHS W (OPMYJIBL,  BBIPAKAIOIIUC
(usnveckue 3aKOHBI, TPUMEHEHHE KOTOPBIX HEOOXOAUMO U JI0CTATOYHO
JUISL peIICHUs JAaHHOW 3amadm, 0e3 Kakux-1nbo mpeoOpa3oBaHMil ¢ HX
HCTIOTF30BaHUEM, HAITPABICHHBIX Ha PEIICHUE 3a/1a4H.
nim

B pemenun orcyrcteyer OJJHA u3 ucXoaHBIX GOpMyII, HEoOXOoaumas
JUIS PeIICHMS NAaHHOW 3a7audl (WM YTBEpXKACHHE, JIekKallee B OCHOBE
pelenns), HO NPUCYTCTBYIOT JIOTMYECKH BEPHbIE MPEeoOpa3oBaHUS C
HUMEIOIIIMUCS (OpPMYITaMH, HallpaBJIeHHbIE Ha pEIICHIE 3a1adH.

. nim
B OJHOMU u3 ucxonusix Gopmyii, HEOOXOIUMBIX JJISl PEIICHUS JaHHOM
3a1a4M (WM B YTBEPKICHUH, JISKANIEM B OCHOBE PELICHHMS), HOITyLICHA
ommOKa, HO MPUCYTCTBYIOT JIOTHYECKH BEpHBIE IPEoOpa3oBaHUs C
UMeoLMMUCS (opMyIaMu, HapaBJICHHbIE Ha PELIeHUE 3a0auH

Bce ciyuan perieHus, KOTOpble HE COOTBETCTBYIOT BBILIEYKa3aHHBIM
KPHUTEPHUSM BBICTABICHUsI OLICHOK B 1, 2, 3 Gamna

Maxcumanvrviil 6aun

IIpaBuibpHO 3amucaHbBl BCE HEOOXOAMMBIC IIOJIOKEHHS TEOPHH,
(usnyecKUe 3aKOHBI, 3aKOHOMEPHOCTH, W MPOBEACHBI HEOOXOIMMBIC
npeobpazoBanma. Ho MMeIOTCS OOWH MM HECKOIBKO M3 CIIEAYIOMINX
HEJIOCTAaTKOB.
3anmcH, COOTBETCTBYIOIIME OyHKTY II, mpeicTaBieHbl HE B IIOJHOM
00BEME HITH OTCYTCTBYIOT.

" (WIN)
B pemeHunm WMEIOTCS JIMIHUE 3alMCH, HE BXOAAIINE B PEIICHUC
(BO3MOXHO, HEBEpPHBIC), KOTOpbIE HE OTACJCHBI OT pelieHus (He
3a4E€PKHYTHI; HE 3aKIIOYCHBI B CKOOKH, PaMKy U T.I1.).

1 (WJIN)
B HE0OXOIMMBIX MaTeMAaTHYECKUX MPEOOPa3OBaHUAX WIIM BBIYMCICHHSX
JIOTYIICHbl ONIMOKH, W (MJIM) B MaTeMaTHYeCKUX NpeoOpa3oBaHUsX/
BBIYHCIICHUSX TIPOITYIICHBI IOTHYECKH BayKHbIE IIIarH.

1 (WJIN)
OtcyrcTByeT nyHKT [V, win B HEM JomnyineHa omuoka
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