EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Enuublii rocyiapcTBeHHbIH IK3aMeH
no PU3UKE

I/IHCprKIIl/ISI IO BBINNOJITHCHHIO paﬁOTl)l

J171s1 BBIOJTHEHMS PK3aMEHAIMOHHOM paboThI 1o (usuke oTBOAMTCS 3 4aca 55 MHUHYT
(235 munyT). PaboTa cOCTOUT M3 ABYX YacTel, BKIFOYAIOIIUX B ce0st 32 3a1aHusl.

B zamanmax 1-4, 8-10, 14, 15, 20, 25 u 26 oTBETOM SABIISETCS ILIEI0E€ YKCIO HIH
KOHEYHas JecATHYHast ApoOb. OTBET 3alUIINTE B MOJIE OTBETa B TEKCTE PadOTHI, a 3aTeM
NepeHecuTe 10 NPUBEAEHHOMY HIDKe 00pasity B O61aHk orBeTa Ne 1. ExnHuie! uamepenus
(hU3UYECKUX BEIMYNH NHCATh HE HYXKHO.

OTgerT: 7.5 cM. 3 ? > 5

OtBeroM K 3amanusm 5—7, 11, 12, 16-18, 21, 23 u 24 gBisieTcs OCIIeN0BaTEILHOCTE
mudp. OTBeT 3amuIIMTe B TOJE OTBETA B TEKCTE PabOTHI, a 3aTeM IEPCHECHTE IO
NMpUBEIEHHOMY HIDKE 00pasily 0e3 MmpoOeNoB, 3aIsITBIX W JIPYTUX JOMOJHHUTEIBHBIX
CHMBOJIOB B OJ1aHK 0TBETOB Ne 1.

AlB
Orteer: Yy 7 7 ’-||

OtBeroM K 3amaHuio 13 sBisiercs cioBo. OTBET 3allMIIMTE B IOJIE OTBETa B TEKCTE
paboThl, a 3aTeM MepeHecUTe 10 MPUBEAEHHOMY HIDKE 00pasily B OaHk oTBeToB No 1.

Orer: __8rpaso I2BNPARO

OtBeroM K 3amanusM 19 u 22 seistrorces a8a yncia. OTBET 3alHIIKNTE B IOJIE OTBETA B
TEKCTE pabOThI, & 3aTeM MEPEHECUTE N0 MPUBEAEHHBIM HIKE 00pa3iiaM, He pa3essisl Ynucia
npo6eiom, B 61aHK oTBeTOB Ne 1.

Maccosoe
3apa szpa HHCI0
Apa A
38 94 3894
O'rBer:jl4 + 0.2 ) H. | [ HOIZ

OtBer Kk 3amaHusM 27-32 BKIOYaeT B ceOs MOAPOOHOE OMHCAaHWE BCEro Xoja
BBITOJIHEHHS 3aaHus1. B O61anke oTBeToB Ne 2 ykakute HOMEp 3aJaHUs M 3aMHUIINTE ero
IIOJIHOE pelleHHE.

I1pu BBIUMCIICHUAX pa3pelIaeTcst UCIOJIb30BaTh HENPOTrPAMMHUPYEMbIH KaJIbKyIATOP.

Bee Omankm EI'D 3anommsrorcs spKkuMH 4Y€pHBIME depHMIaMu. Jlomyckaercs
KCIOJIb30BaHUE TeIIUEBOI WM KalWUIAPHONU PYYKH.

IIpn BoImOTHEeHMM 3amaHWK MOMKHO ITOJB30BATHCS UYCPHOBHKOM. 3alHCH B
YEPHOBUKE, 2 TaKKe B TEKCTe¢ KOHTPOJbLHBIX H3MEPUTEJIbHBIX MaTEPUAJIOB He
YYHUTBIBAIOTCS NPH OLleHUBAHUH PadoThI.

Bannel, momy4yeHHble Bamu 3a BBINOTHEHHBIE 3a1aHNs, CyMMHpYIoTcs. [locTapaiitech
BBITTOJIHATH KaK MOXHO OOJIbIIIE 3a/IaHMi ¥ HAOpaTh HauOOJbIIee KOTHYESCTBO OaJIOB.
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ITocie 3aBepuieHus paboTHI POBEPHTE, YTO OTBET HA KAXKA0E 33/laHue B OJaHKaX
orBeToB Nel u Ne2 3ammcaH moJ MpaBHIIEHBIM HOMEPOM.

Kenaem ycnexa!

Huxe MPUBEACHBI CIIPABOYHBIC HAaHHBIC, KOTOPBIC MOTYT HOHa)JO6I/ITI)C$I Bam
IIPpU BBITIOJIHCHUH paGOTH.

HCCHTH‘IHLIG NPUCTAaBKH

Haumeno | O6o3nauenu | Muoxutens | Haumeno | OGo3nauenue | MHOXKHTENb
BaHUC e BaHUE
rura r 10° CaHTH c 102
Mera M 108 MUJUIN M 103
KHJIO K 10° MHUKPO MK 10°
TeKTO r 102 HaHo H 10°
JIeIH I 101 MTUKO i 1012

Koncmanmut

YUCJIO TT n=3,14

YCKOpEeHHEe CBOOOHOTO MajieHus Ha 3eMIie g=10 m/c?

TpaBUTALMOHHAS ITOCTOSHHAS G =6,7-10"" H-M¥/kr?

YHHBepCallbHas Ta30Bast IOCTOSTHHAS R = 8,31 Ix/(momb-K)

noctosiaast BosibIMana k=1,38-10"2% /K

HOCTOAHHAS ABOrajpo Na= 6-10% monp?

CKOPOCTb CBETa B BAKyyMe c=3-108m/c

EOC)@)(bI/IHI/IeHT IIPONOPLUOHAIIEHOCTU B 3aKOHE £a 1 = 9:10° Hoa? KR
YyJIoHa 4me,

MO/IyJIb 3apsijia AIEKTPOHA e=1,6-10"1° Kz

(3neMeHTapHBIN SIEKTPUIECKHN 3aps)

nocrosiHas [lnanka h=6,6-10"3* k¢

Coomnouwienue mericoy pasnuiHblMu eOUHUYAMU

TeMmIeparypa 0K=-273°C

aTOMHAsI eJIHUIA MACCHI laem = 1,66:1027 xr

1 aToMHast eIMHUIIA MACCHI SKBHBAJICHTA 931 MB

1 37EKTPOHBOIBT 15B=1,6-10""° Ixc

~
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Macca yacrTuig
3JIEKTPOHA
IIPOTOHA
HEUTpoHa

Yacrs 1
c10-31 » ~ B E . 10~4
9,1-10 ’;i ~ 55107 a.e.m. Omegemamu k  3a0anuam 1-24  agnaromca  cnoso, uucio  unu
1,673 -107%" ke = 1,007 a.e.m. nocnedosamensiocms yUGp unu wucen. 3anuwiume omeem 6 noje OMeend 6
1,675-107%7 ke ~ 1,008 a.e. m. mexcme padomut, a 3amem nepenecume ¢ BJIAHK OTBETOB N 1 cnpasa om

ACTpPOHOMUYECKHE BeJTHYMHBI
cpenHuil paguyc 3eMin

panuyc ComHIia

Temneparypa nosepxHoctd Connnia T = 6000 K

HOMepa coomeemcmeyouezo 3a0anus, HauUuUHas ¢ nepeoit kiemouku. Kascowiii

Re = 6370 kM CUMB0J1 RULIUMeE 8 OMOEIbHOI KlemoUKe 6 COOMEEMCMEUU C NPUGCOEHHBIMU

Ro =696 - 108 M 6 Onanke oopazyamu. EOounuysl uzmepenusn (uzuueckux eeUYUH NUCAMb He
= Y

ITromnocmy , HavansHas CKOPOCTh TENEKKH paBHa 4 M/c. TelexkKa IBIKETCS C yCKOPEHUEM 2
nozconHeHoro Macna 900 kr/m M/C?, HampaBlIeHHBIM HPOTHBOIOJIOXKHO HayalbHOH ckopocTH. Onpenenute
Boasl 1000 xr/m3 amoMuans 2700 xr/m3 HPOEKIIO SREpOCTH TRTbSamEEpes 4 G
npeBecuHsl (cocHa) 400 kxr/m? xkeneza 7800 kr/m? p p P '
kepocuna 800 kr/m? pryta 13600 kr/m?
— OrtBerT: Mm/C.

Yoenvnaa mennoémxocmo
Boabl 4,2-10% Jx/(kr-K) amromuaust 900 JIx/(kr-K)

y [Tpn nccnenoBaHUM 3aBHCUMOCTH CHIIBI TPEHUSI CKOJbKeHUsl Frp IepeBsHHOTO
mpaa 2,1-10% Ix/(xr-K) memn 380 JIx/(xr-K) -

Opycka 10 TOPU30HTAIBHON MOBEPXHOCTH CTOJA OT Macchl M Opycka Moiy4eH

kenes3a 460 Ix/(kr-K) gyryHa 800 Ix/(xr-K)

ceunna 130 x/(kr-K)
Yoenvuaa mennoma
napoo6paszosanus Boasl 2,3 - 108 JIx/kr

rpaduk, NpeacTaBICHHBIH Ha pHcyHKe. Ompenenure Kod(QQUIMEHT TpeHHS,
WCTIONB3Ys IAHHBIN TpauK.

TIaBieHus cBUHIA 2,5 - 10% JIx/kr o H
mnaBnerus mpaa 3,3 - 10° Jx/kr
| Hopmansusie ycnoeus: nasnenue — 10° ITa, Temneparypa — 0 °C 0.8
Monsapnasa macca 7
a3oTa 28- 10" kr/MomB TeIHs 4-107° xr/Momb 0.4 -4
aproHa 40- 108 kr/monb KHCJIOpOo/1a 32:10°% kr/monb f/
BOJIOpOJIA 2-107% xr/mMonb JIMTUS 6-10° kr/mosb
BO3/1yXa 29- 10 kr/mMoub HEOHa 20-10° kr/moinb 0 01 02 03 rm,xkr
BOJIBI 18107 kr/Monb yroekucnoro rasa 44:10°% kr/mons
OrtBer:

[MMapuk Ha ATUHHON JErKOW HEPACTSHKUMON HHUTH COBEpIIAeT KOJeOaHH.
MaxkcuManbHas TOTEHIIMAbHAS YHEPTHS IapHKa B II0JIE TSDKECTH, €CIIHM CUUTATh
€e paHOW HyJNI0 B TOJOXEHWH paBHOBecus, paBHa 0,8 JIk. MakcumanbHas
CKOPOCTH IIapHKa B Ipoliecce kKojedaHuii paBHa 2 m/c. KakoBa Macca mapuka?
ComnpoTHBIEHHEM BO3/yXa IPeHeOpeyb.

OrtBeT: KT.

© 2020 Bcepoccuiickuii npoekt «EM3 100 BANJTOB» vk.com/ege100ballov Ob6cyxpaeHne 3agannin: https://vk.com/topic-40390872_ 41258691
CocraBuTtenb: BaxHuHa CeeTnaHa BacunbesHa PaspeluaeTtcs cBo6oaHOE KONMPOBaHWE B HEKOMMEPHECKUX 06pa3oBaTerbHbIX Lensx

~

oN AUX NI9HhO9O0dNHEdL

MIINTWANINED  zotToz

—
EEE
]

Ofs


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

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2021 r. OUNINKA

Ha ToHKuMii phluar NelCTBYIOT CHJIBI TaK, KaK MOKa3aHO Ha pucyHke. Cuia
F1=10H; cuna F, = 2,5H. Peruar maxoaurcs B paBHOBecHuH. C KaKo#l CHIION ppraar
JABHUT Ha omopy B Touke O? Maccoii peryara npenedpeds.

—
F
o |
—
Fy
OtBer: H.
Ha pucynke mnpejcTaBnens P-¥Iag
rpaduku 3aBUCHMOCTH 450
JOaBIeHHA P OT TDIIyOHHBI 400
HOTpYyXKeHus Nh mad  AByx 350 sona
MOKOSIIUXCS JKHIKOCTEI: 300 ot
BOJBl M JIETKOH JKHIKOCTH 250 R
s¢upa (mnorHOCTH 3dupa p, = 200 —
0,72 r/cm®), pu NOCTOSAHHOI 150 P
TeMmIeparype. 100 ===
50
0 5 0 15 20 25 30 hwu

U3 MNPUBCACHHOTIO HWIXXC CIHCKaA BLI6CpI/ITe ABA TIIPAaBUJIBHBIX YTBEPXICHUA,
COOTBETCTBYIOLINX JAHHBIM Fpa(l)I/II(aM.

1) C rnyOuHOM MOrpy>KEHHUS TAaBJICHHUE B BOJIE BO3pACTAET ObICTpeE.

2) B Boje 1aBiieHHE BO3PACTET BJBOE Ha riryoune 20 M.

3) TlnotHOCTH ONMBKOBOro Macia 0,92 r/cm®, rpaduk aHaTOrMYHOM 3aBUCHMOCTH
JIaBJICHUS OT TTyOMHBI I MAClIa OKayKeTCsl MEXKIY 3aBUCHMOCTBIO JUTs 3¢hupa
1 ocblo abcuucce.

4) Tlo mepe mogbeMa U3 BOJBI JABJICHHE NAJACT 10 HYJIA.

5) Ilnornocts prytH 13,59 r/cM®, rpaduk aHaNOrHYHOM 3aBUCUMOCTH JIaBJIEHHUS
OT TIyOWHBI IS PTYTH OKAXKETCS MEXAY 3aBUCUMOCTBIO /ISl BOJBI U OCBIO
OpAMHAT.

OrtBerT:
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IHapI/IK BHUCHUT Ha HUTH. B HeM 3aCTpeBacT Mylid, JICTAIasA TOPpU30HTAJIBLHO, B
PE3YJIbTATEC YCTO HUTH OTKJIOHACTCA Ha HeKOTOpLIﬁ yroJa. Kak u3mensarcs Inpu
YBEIMYECHNNU MAacChl HIapuKa CJICAYIOIMHUE BEJIWYUHBI: HUMILYJIBC, HOHy‘-ICHHBIﬁ
ITapruKOM B pE€3YJIbTAaTC NOMaAaHus B HCTO ITYJIM; MaKCUMaJibHas BBICOTA IMOAbEMaA
mapuKa npyu OTKJIOHEHUN HUTH.

JI1s1 KaXk 1o BETMYMHBI OIPENEIUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHUS:
1) yBenuuuBaeTcs
2) yMEHbIIAETCs
3) He U3MEHHTCS

3anumure B TaOMUIy BEIOpaHHBIE UGBl AT KaXI0H (U3NIECKON BENWYNHBI.
udpsl B 0TBETE MOT'YT HOBTOPSATHCH.

HNMnyabc, moaydeHHbIH apukoM B |MakcnMaJbHasi BICOTAa MOALEMA
$]
pe3yJabTaTe NONAJaAHUs B HEro MyJid | IapHKa NPH OTKJIOHEHHH HUTH

OTBeT:

Teno memkercs BAomb ocu OX, mMpH 3TOM €ro KOOPAHHATA H3MEHSETCS C
TeueHHeM BPEMEHH B COOTBETCTBHH ¢ (opmynoil x(t) = -6 + 4t — 3t? (sce
BEJIMYMHBI BbIpaxkeHsl B CU).

VYcTaHoBHTE COOTBETCTBHUE MCKIY l"pa(bI/IKaMI/I u (1)H31/I‘I€CKI/IMI/I BCJIIMYMHAMH,
3aBUCUMOCTH KOTOPBIX OT BPEMCEHU 3TH rpa(bmcn MOTYT NPCACTABIIATD.

I'PA®UKHU OU3NYECKHUE BEJITUYUHBI
1) Mpoekuust nepemMeieHus Sy
2) Ipoiinennsiii myTs |
3) Ipoekuust paBHOACUCTYOMIEH
CHJI, AMCTBYIOIIMX Ha Teso Fy
4) MoJynb NPOSKIHH YCKOPESHUS
Ay

A)

E)
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K kaknoit mo3unuu nepBoro crojdiia noadepuTe COOTBETCTBYIOIIYIO O3ZUIIHIO
BTOPOTO ¥ 3allMIINTE B TaOJIMIy BHIOpaHHBIC LUQPHI 0] COOTBETCTBYIOLIMMH
OykBaMmu.

Ortser:

B oxHOM cocyne HaxonuTcs apros, a B Apyrom — HeoH. CpeqHue KMHEeTHUECKUe
9HEPrUH TEIUIOBOTO JBIKESHUS MOJIEKYJI ra30B OJMHAKOBHL. J{aBneHue aprosa B 2
pa3a Oouibllie 1aBieHKs1 HeOHA. UeMy paBHO OTHOLICHUE KOHLIEHTPALMH MOJICKYJT
aproHa K KOHIIEHTpalluu MOJIEKY] HeoHa?

OTBeT:

HpI/I CKaTUU HACAJIBHOIO OJHOATOMHOI'0 rai3a IHpu IHOCTOSAHHOM HOaBJICHUU
BHEIIHUE CHUJIbI coBepurmuin padoty 2000 . Kakoe konn4ecTBO TEMIOTH OBUIO
HepeaaHo MPU TOM Ta30M OKPY’KaIOLIUM TeJam?

OrtBer: JIx.

[TonoBHHY 3aKpBITOTO COCYAa 3aHHUMAET KHIKOCTh; APYTYI0 IMOJOBHHY — €&
HaCHIIIEHHBIN Map. Bo ckoybko pa3 M3MEHHTCS JaBIEHHE 11apa, eClii MEUICHHO
YBEIMYHUTH 00BEM TTapa HaJl XKUIKOCTHIO B 2 pa3a, He N3MEHSS TeMIIepaTypbl?

OTBeT:
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I'opstuee BemiecTBO, IEpPBOHAYANBHO HAXOAMBINEECS B JKHIKOM COCTOSHHH,
MEIUIEHHO OXJIaXJaiu. MOIIHOCTh TEIUIOOTBOJA TIOCTOsIHHAa. B Tabimie
IPUBEJICHBl PE3yibTaThl H3MEPEHHH TeMIepaTypsl BeEIIeCTBa C TEUYEHUEM
BpPEMEHU.

Bpems, MuH. 0 5 10 15 20 25 30 35
[Temnepartypa, °C 250 242 234 232 232 232 230 216

Beibepure U3 MpeMNIOKEHHOTO MEpedyHs [Ba YTBEPXKICHHSA, KOTOpHIE
COOTBETCTBYIOT PE3yJIbTaTaM MPOBEICHHBIX M3MEPEHHH, H YKaXXHUTE NX HOMEpa:

1) Temmeparypa ruiaBJeHHs BELIECTBA B IaHHBIX YCIOBUsX paBHa 232°C.

2) UYepes 20 MuH. mocjie Hayajla M3MEPEHHH BELIECTBO HAXOJMIOCH TONBKO B
TBEPAOM COCTOSTHHH.

3) VaenbHas TEMJIOCMKOCTh BEIIECTBA B JKUAKOM H TBEPAOM COCTOSHHSAX
OJIMHAKOBA.

4) Yepes3 30 MuH. MOCIe Havala M3MEPEHHH BEIIECTBO HAXOAMIIOCH TOIBKO B
TBEPJIOM COCTOSIHUU.

5) IIpouecc KpHCTANIN3ALUH BELIECTBA 3aHsUT Oosree 25 MUH.

OTBeT:

Ha pucynkax A u b npusenens! rpaduku AByx nporeccoB: 1-2 u 3-4, B kaxaoM
13 KOTOPBIX y4acTByeT 1 Mojb aprosa. I'paduku mocTpoeHsl B KoopauHaTax p-V
u V-T, rne p — napnenue, V — o0beM 1 T — abCcoONMIOTHAsT TeMIepaTypa rasa.

VYcraHOBUTE  COOTBETCTBHE  MEXIy TIpaQUKaMH U YTBEPXKICHUSIMH,
XapaKkTepu3yoIIMH H300pakeHHbIe Ha rpaduKax IPOLECCHI.

I'PAOUKHA YTBEPXKJIEHUSA
Ay p 1
1) BHyTpeHHSSI HEPTHUS ra3a yMEHbBIIACTCSI,
TIPY 3TOM Ta3 OTAAeT TEIUIOTY
2) Hazx raszom coBepmiatoT paboTy, mpH 3TOM
. ra3 OTJaeT TeIIoTy
0 o 3) I'a3 monyyaer TEmJOTy, HO HE COBEpIIAET

paboTsl

4) I'az moNy4aeT TEIJIOTy W COBEpINaeT
paboty
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B) I

0 T

K ka)10# Mo3uIuy nepBoro cTosndna noa0epuTe COOTBETCTBYIOUIYIO TTO3UIIHIO
BTOPOTO W 3allMIINTE B TaOGJIUIy BHIOpaHHBIC HU(PBI MOA COOTBETCTBYIOLIUMH
OykBaMmu.

OTBerT:

ITo nByM TOHKUM IPOBOAHHUKAM, IApaALUIEIbHBIM IPYT APYTY, TEKYT OJMHAKOBBIC
TokH | (cMm. pucyHok). Kak HampaBieHO co3aBaeMOe MMH MarHUTHOE TIOJIE B
Touke C?

Omeem 3anuwiume C1080M (ClO8aAMU). 6HPAGO, 671€60, OM HadIOaAmens, K
Habn00amenio, 6HU3, 8eepx.

I, *C
———
.-.?_+._+_

OTBeET:
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JIBa TOUEUHBIX MOJIOKUTENBHBIX 3apsaaa: (1 = 85 uKu u g2 = 140 uKn - HaxonsaTcs
B BakyyMe Ha pacctossunu L = 2 M apyr ot apyra. Ompenenure BelIWYHHY
HaNpsKEHHOCTH JIEKTPUYECKOTO MOJIS 3TUX 3apsAA0B B TOUKE A, pacIOJI0KEHHON
Ha TIPSIMOM, COEAMHSIONIEH 3apsibl, Ha paccTossHMM L oT mepBoro 3apsma (cM.
PHUCYHOK).

OrtBer: B/Mm.

Ha maxmaTHO# J0CKe Ha pacCTOSHUM TPeX KIETOK OT BEPTUKAIBLHOTO TIOCKOTO
3epkayia cTouT pep3b. Ero npuaBuHYIU Ha OJTHY KJIETKY OJIFDKE K 3epkany. Kakum
CTaJI0 PAcCTOSHUEC MEXIY (ep3eM U ero m3odpaxeHuem? B oTBeTe ykaszathb
KOJIMYECTBO KIICTOK.

OTBeT:

OIHOPOZHOE  3NIEKTPOCTATUYECKOE  IOJe  CO3JaHO =
PaBHOMEPHO 3apsDKCHHOM NPOTSKEHHONW TOPH3OHTAIBHOMN
IIacTHHON. JIMHMM HANpsDKEHHOCTH TMOJS HANpaBIICHBI C
BEPTUKAIBHO BBEPX (CM. PHCYHOK).

M3 NpHBEIEHHOr0 HWKE CIMCKA BhIOepHTe ABA BepHhIXx 1T [ 7T 5
YTBEPKACHHMS, COOTBETCTBYIOIIHX YCIOBHUIO 331a4H.

1) TInacTvHa MMeeT OTPHIATEIHHBIN 3apsi;

2) TloTeHmMAa BIEKTPOCTATHIECKOTO OIS B TOuke B Hike, uem B Touke C;

3) Pabora 31eKTpOoCTaTHIECKOrO OIS 10 IIEPEMEIICHHUIO TPOOHOr0 TOYEIHOTO
OTPHIIATEIIFHOTO 3apsiia U3 TOUYKH A B TouKy B paBHa HyII0;

4) Ecnu B TOUKY A TIOMECTHTH IPOOHBII TOUSIHBIN OTPHIIATENBHBIN 3apsil, TO Ha
HETO CO CTOPOHBI IUTACTUHBI OYyZeT IeWCTBOBATH CHJIA, HAIPaBICHHAS
BEPTUKAIbHO BHU3;

5) HampspkeHHOCTB MOJIsI B TOUKEe A MeHblIe, yeM B Touke C.

OrtBeT:
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IInockuil BO3MYLIHBIM KOHAEHCATOP C AMDJIEKTPUKOM MEXIY IJIaCTUHAMU
MOJKJIIOUEH K akkymynsaropy. He oTkmrouas KOHAEHCATOp OT aKKyMyJsATopa,
JURIIEKTPUK YAAIWIN U3 KOHJeHcaTopa. Kak M3MEHSATCS HmpU 3TOM €MKOCTh
KOHJICHCAaTOpa U HalpsDKEHHE Ha 00OKIIakax KOHAeHcaTopa?

st Kak10M BETMYMHBI OIIPENEIUTE COOTBETCTBYIOIINN XapaKTep U3MEHEHMSL:

1) yBenmuurcs
2) yMEHBLIUTCS
3) He U3MEHUTCS

3anumuTe B TaONHIy BEIOpaHHBIC TUQPPHI TSI KaXKI0H (HU3MIECKON BEIHIMHEL.
Lucdpel B 0TBETE MOTYT HOBTOPSTHCS.

Hanpsikenne Ha 00KJIaaKaX

EmkocTh KOHIEHCATOpPA
KOH/IeHCATopa

OrTBerT:

[Tyuok MOHOXPOMATHMYECKOTO CBETa MEPEXOAMT W3 BOIBI B BO3AyX. YacTtoTa
CBETOBOM BOJIHBI — V, JUIMHA CBETOBOW BOJIHBI B _BOJIC A, TIOKa3aTelsb
MIPEIOMIIEHUS BOJIBI OTHOCUTEIHHO BO3ayXa — N.

VCcTaHOBUTE COOTBETCTBHE MCKAY (1)I/IBI/I‘ICCKI/IMI/I BCJIMYMHaAMU U (bOpMyJ'IaMI/I, 1o
KOTOPBIM UX MOXHO pacCUUTaTh.

K kax 0¥t mo3unuy nepBoro crondua noadepure COOTBETCTBYIONIYIO O3UIIUIO
BTOPOTO U 3aITUIIKTE B TaOIUIy BEIOpaHHbBIE HU(PHI 1101 COOTBETCTBYIOLMMHU
OykBaMmu.

OU3NYECKHUE BEJIUYHUHBI DPOPMY.JIbI
A) CKOPOCTB CBETa B BO3IYXE 1) A-v
b) nnvHa cBETOBOM BOJIHBI B BO3/lyXe 2) A-n
3) A-v-n
yl
4) ; n
Ortser: Alb
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Slnpo 23]Np, UCTIBITaB CEpHIO O~ U SIEKTPOHHBIX B-pachajoB, MPEBPaTHIOCH B

aapo 233Bi. OnpenenuTe 4UCo o- ¥ P-pacnaion

Uucno a-pacnagos UYwmcno B-pacnamoB

OTBeT:

B onank omeemoe Ne 1 nepenecume monavko uucna, He pazoenan ux
npooenom unu Opyzum 3HaAKoOM.

KakoBa anmMHa BOJIHBI 3J€KTPOMAarHUTHOTO H3IY4EHHUS, B KOTOPOM HMITYJIBC
doToHoB pasen 1-107?7 kr-m/c? OTBET BbIPA3HTE B KM.

OtBer:  HM.
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Ha pucynke mpencraBieH (parMeHT IuarpaMMbl 3HEPIeTHYECKHX YPOBHEH
aToma. Kakoii 13 ueTsIpex nepexoa0B CBA3aH C NOIJIOIIEHUEM CBeTa HAUMEHbIIeH
YacTOTHI, @ KaKOI — ¢ U3IIy4eHUEM CBETa HauOOJIbLIEH JUTHHBI?

Y CcTaHOBHUTE COOTBETCTBHE MEXKAY IMponeccamMu IOTJIOMICHU U U3JTYYCHHSA CBETA
1 OCYHIECCTBIIAEMBIMHU IIEPEXOJaMH.

K xax10¥ mo3u1uy NepBoro crondua noadepuTe COOTBETCTBYIOLIYIO HO3ULIUIO
U3 BTOPOT'O CTOJIOIA U 3alUIIKNTE B TaONUIy BEIOpaHHBIE U(PHI O]
COOTBETCTBYIOIINMH OYKBaMH.

Es

Ey

B

By

B

MNPOLECCHI SHEPTETHYECKHUE INEPEXO/bI
A) mornoIeHne cBeTa 1) Ei1—Es
HaUMEHbIIEH YaCTOThI 2) Ei1—-E2
3) Es - E;

B) u3nyuenue cBera HaubOoIbIICH 4) E; »E;
JUTHHBI
OTtBeT: Alb
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Omnpeznenute MoKa3zaHUs aMIIepMeTpa (CM. PECYHOK), €CIIH IIOTPEITHOCTh IPSMOTO
M3MEpeHns] CWIbl TOKAa aMIIepMETpOM Ha Tmpejaene u3MepeHus 3A paBHa
Al1=0,15A, a Ha npenene u3mepenus 0,6A pasna Al = 0,03A.

A2\

3anumuTe B OTBET MOKA3aHM aMIICPMETpPa C yUCTOM HOFpeIHHOCTI/I?

OtBerT: ( + )A

B onanx omeemoe Ne 1 nepenecume moavbko uucna, He pazoenasn ux
npooéenom unu Opyzum 3HaAKOM.

[IIkonpHUK u3y4yaeT cuily ApxuMesna, IEHCTBYIOIIYI0 Ha Tejla, IOJHOCTBIO
HOTPYKEHHBIE B KMJIKOCTb. B €ro pacnopsskeHUM HUMEOTCS MATh YCTaHOBOK,
COCTOAIIUEC U3 €MKOCTEH C Pa3JIMYHBIMU KUJAKOCTAMU W CIUJIOIIHBIX IHMAPHUKOB
Pa3IUYHOTO 00BhEeMa, U CACTAaHHBIX M3 Pa3HOTO MaTepuana (CM. Ta0nuILy).

Kakue JABC YCTAHOBKHU H606XOI[I/IMO HCIOJb30BaTh YYCHUKY IJIA TOTO, 4yTOOBI Ha
OIIBITE O6Hapy)KI/ITB 3aBHUCHUMOCTD CHUJIbI Apnge;[a oT o0ObeMa Teaa?

Ne ycTaHoBKM MH4aKocTh, HAaNWTaA OBLEM WapuKa IMaTepuan, M3 KOTOPOro)
B EMKOCTh COenaH LWapuK

1 kepocuH 30 e cTanb

2 Bona 00 cm? Inepeso

3 KepocuH 20 o inepeso

4 MoJconHeyHoe Macno 3 cTans

30 cm
l Bona 30 o Inepeso

B otBeT 3anmmuTe HOMEpa BEIOPAHHBIX yCTaHOBOK.

Orser:
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PaccmoTtpute TabMMIly, COACPIKAILYIO XapAKTEPUCTUKU HEKOTOPBIX aCTEPOHIOB
CoaHEeUYHOM CUCTEMEIL.

b2
SKCHCHTPI/ICI/ITCT Op6I/ITLI OMpeaAcIaeTCd 10 (bOpMyJ'Ie: e = 1- ;, rac b -

MaJiast HOJIyoCh OPOUTEL, @ — OOJIbILAs HOIYOCh OpOUTHL, € = 0 — OKpykHOCTB, 0
<e<1 -osmmumc.

HazsaHue MpUMmepHbIi Bonblwan Mepuog 3kcueHTpucuTtetr |Macca, kr
acTepouga paguyc nonyock obpalueHns opbuTEI e*
acTepouaa, kM |opbuTel, a.e. |sokpyr ComnHua,
3eMHBIX NeT

Becta 265 2,36 3,63 0,089 3.0 - 1020
3BHOMKMA 136 265 430 0,185 83-10'8
Llepepa 466 278 4,60 0,079 871020
Mannaga 261 277 462 0,230 3921020
HOHoHa 123 268 436 0,256 281019
leba 100 242 3,78 0,202 14-101?
AKBUTaHUA 54 279 453 0,238 11-10'8

Bribepute Bce YTBEpXKICHHS, KOTOPBIE COOTBETCTBYIOT XapaKTEPHUCTHKAM
TUTAHET.
1) Yewm ganbuie ot CoHIIA pacmojiaraeTcs opouTa acTeporIa, TeM OOJIBIILE €T0
Mmacca.
2) Acrtepoun I'eba IBUKETCS 10 OpOUTE 3eMJIH U TIPECTABIISET ACTEPOUTHYIO
OTIACHOCTb.
3) Acrepoun Ilamraga Bpamiaercs mo 0ojiee «BBITSIHYTONH» OpOUTE, YeM
actepous Becra.
4) Opbuta acrepouma lOHoHa HaxomuTcs Mexay opburamu Mapca u
IOnurepa.
5) Bropas kocmudeckasi ckopocTh Ui actepouaa Llepepa cocraBisier Gosee
11 xm/c.

OrtBerT:
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Yacrtb 2

Omeemom k 3a0anusm 25-26 sensemcs vucio. 3anuwiume mo YUcio 6
none omeema ¢ mexcme pabomoul, a 3amem nepenecume ¢ bJIAHK
OTBETOB Ne 1 cnpasa om HoMmepa cOOMEEemMCHEYIOULE20 3a0anus,
Hauunaa c nepeoii Knemoyxku. Kasxxcowvlii cumeon nuwiume 6 omoeavHou
KlemouKke 6 COOMmEemcmeuu ¢ HPUGEOEHHbIMU 6 01aHKe ofOpazyamu.
Eounuuywl uzmepenun puzuueckux eenuyun nucamo He HyHCHO.

B xone6aTeIbHOM KOHTYPE U3 KOHACHCATOPA M KaTYIIKH HHAYKTHBHOCTBIO 0,511

MPONUCXOJAT CBOOOJHBIC 3JEKTPOMAarHWUTHBIE KOJICOAHUS C NUKINYECKON
gactotoil w = 1000 ¢!, AMmmTyna Komebanmii cuibl Toka B KoHType 0,01 A.
Omnpenenure aMIUINTY Ly KoJieOaHHI HAIPSDKECHHS HA KaTyIIKe.

OTBeT: B.

K NOTOJIKY KOMHAThI BBICOTOH 4 M MPUKPCIUICHA JIOCTPAa HAKAJIWBAHUA. Ha

BBICOTE 2 M OT I10JI1a ITIAPAIVIENIFHO €My PacIlOI0KEH KPYTJIbIH HEPO3padHbIN AUCK
nuameTpoM 2 M. LIeHTp maMIisl n EHTp J¥CKa JeaT Ha 0JHOH BepTukanu. Kakos
JIMaMeTp TeHHU JUCKa Ha Moiy?

OTBeT: M.

s 3anucu omeemos na 3adanusn 27-32 ucnonvsyiime bJIAHK OTBETOB Ne
2. 3anuwume cnavana womep 3adanusn (27, 28 u m. 0.), a 3amem peuienue
coomeemcmeyouieil 3aoauu. Omeemupl 3anucvléaiinme YémKo u pazoopuuso.

He 3a0y0vme nepenecmu éce omeemul 6 01aHK omeemos Ne 1 ¢ coomeemcmeuu
¢ uHcmpykyueii no evinonanenuro paoomowt. Ilposepvme, umoodvl Kasrcowlii
omeem 0bl1 3anUCaH 6 CMPOKe C HOMEPOM COOMEEMCHEYIou,e20 3a0aHusl.
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Ha muronmianky nangaer 3eneHbId CBET OT Jjasepa. Jlasep 3aMeHSIOT Ha JIpyrow,

KOTOPBIIl TeHepUpyeT KpacHbI cBeT. MOIIHOCTh H3JIyueHHs, MaJarollero Ha
IUIOLIAJIKY, B 000MX CIydasx oJHa M Ta >ke. Kak MeHsieTcss B pe3yiabTaTe Takoi

3aMCHBbI YHCJIO (I)OTOHOB, nagaromux Ha mjiIomaaKy B €JMHUIY BPEMCHHU. OtBeT

MOSICHUTE, YKa3aB Kakue (U3MYeCKHUe 3aKOHOMEPHOCTH BbI UCIOIB30BAIN IS
00BCHEHUS

Ilonnoe npasunvnoe pewienue Kaxcooit uz 3aoau 28—32 oonxicno codeprcamsn
3aKOHbL U (hopmyiIbl, NpUMEHEHUE KOMOPHIX HEOOX00UMO U OOCHAMOUHO 01

YUC/IEHHbIM Omeemom u npu HeobOxo0umocmu PUCYHOK, nosacHAOWUI
peuienue.

peuienun 3a0alm, a markorice mamemamuieckKue npeoﬁpawsauu}l, pacué’mbl c
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28 | Ha xakoil BbICOTE OT MOBEPXHOCTH IIAHETHI OOPAIAETCA MCKYCCTBEHHBIH
CIYTHHK II0 KPYTOBOH OpOHTE CO CKOPOCTBIO 5,7 kM/c. Pammyc miaHeTsl paBeH
5700 kM. YckopeHre CBOOOIHOTO TMaJeHNS Ha IOBEPXHOCTH IUIAHETHI 6 M/c2.

Ha rpanune pasgena JByX HECMELIMBAIOIIUXCS KUAKOCTEH, HMEIOLINX
mwiotHocTH p1 = 400 kr/M3 1 p2 = 800 kr/m® mnaBaet mwapuk (cM. pucyHok). Kakoit
JIOJDKHA OBITH IUIOTHOCTD IIApUKa P, YTOOBI BBIIIE TPAHUIIBI pas/esa KHIKOCTeH
OblI1a O/THA YEeTBEPTH ero o0bema?

1

P2

B xomHare pasmepamu 4x3x5 M3, B koTopoii Bo3ayx umeeT Temneparypy 20° C u
OTHOCHUTENIBHYI0  BIaXHOCTh 30%, BKIIOYWIM  yBI@XHHTENb  BO3AYyXa
NpOU3BOIUTEIBHOCTRIO 0,2 /4. CKOJBKO BPEMEHH HEOOXOIMMO paboTaTh
YBIQXHHUTENIO, UYTOOBI OTHOCHUTENBHAs BIQKHOCTH BO3AyXa B KOMHAaTe
noBbIcHIIACh 10 65%7? JlaBeHUe HACHIIEHHOTO BOASHOTO Iapa [Py TeMIEpaType
20 °C pasHo 2,33 kIla. KoMHaTy cUMTaTh repMETHUHBIM COCYIOM.

B JJIEKTPUYECKON cXeMme, TokazaHHOW pucynke, kmod K 3amkayTr. DJ1C
Oarapetiku 24 B, conpotuBnenue pesrcropa 25 Owm, 3apsn koHaeHcaTopa 2 MK,
Ilocne pasmbikanusa kmoya K, B pesympTare paspsga KOHIEHCATOpa, Ha
pesucTope BblIesieTcs KoiauuecTBO Termnotel 20 Mx/[x. Halinute BHyTpeHHee
COIPOTHUBJICHHE OaTaperK.

K
&r
_-’-_ R c=
Ileprox  CcBOOOIHBIX  DICKTPOMATHWTHBIX  KOJNCOaHHMI B HIEaJbHOM

KoylebaTenbHOM  KOHTYpE, COCTOSIIEM M3 KOHACHCAaTOpa W  KaTYIIKH
WHIYKTHBHOCTH, paBeH 6,3 MKC. AMIUTUTYAA KosebaHui cuisl Toka Im=5 MA. B
MOMEHT BpeMeHH t cmia Toka B Karymke paBHa 3 MA. Haiiaure 3apsin
KOHJICHCATOpa B 3TOT MOMEHT.
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O npoekre «IIpooublii EI'D ka:xayio Henxear0»

JlaHHBIN KMM COCTaBJIEH KOMaHI0M BCEPOCCUMCKOIO BOJIOHTEPCKOIO MPOEKTa
«ET'D  1006ammoB»  https://vk.com/egel00ballov n  Ge3Bo3me3nHO
pacmpocTpaHsieTcs Al TF00BIX HEKOMMEPUYECKHX 00pa30BaTEIbHbIX LENIEH.

Hamiu omun6ky B Bapuanre?

Hanumure HaM, NOKAJYHCTa, H MbI 0013aTeJILHO €€ HCPaBUM!
Joas 3amevanmii u moskeaanmii: https://vk.com/topic-10175642 41259310
(Tak:ke IOCTYNHBI APyTrHe BAPHAHTHI VISl CKAYHMBAHMA)

COCTABUTEJIb BAPUAHTA:

®PUO: | Baxunna Ceetriiana BacuinbeBHa

Mpeamer: | usuxa

Crax: | 11 ner

Axkaynr BK: | https://vk.com/id249117870

Caiit u gom.

https://vk.com/examcourses
HHpopmanus:

CHHCOK HCTOYHHKOB:

- OTKpBITHIN Oank 3amanuii EI'D (OUITU Hoas Bepewst) http://os.fipi.ru/tasks/3/a
- OTKpHBITHIN O0aHK 3amanuii EI'D (OUIIN)
http://ege.fipi.ru/os11/xmodules/gprint/index.php?proj=BA1F39653304A5B041
B656915DC36B38
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Cucrema OICHUBAHUA 3K3aMeHaHl/IOHHOﬁ paﬁOTLI mo (l)I(I3I/lKe

3aganusa 1-24

Banmanus 1-4, 8-10, 13-15, 19, 20, 22 u 23 yacTtu 1 u 3amanus 25 u 26 yactu
2 oneHuBarotcst 1 6amuioM. DTH 3aaHKS CUUTAIOTCS BHIIIOJIHEHHBIMH BEPHO, €CIIH
NPaBUIBHO yKa3aHbI TpeOyeMoe YUCIIO0, IBa YHCIIa HITH CJIOBO.

Bamanusa 5-7, 11, 12, 16-18 u 21 4vactu 1 oneHuBaroTcs 2 OajiaMu, €CIH
BEpHO yKazaHbl 00a 3/MeMeHTa oTBeTa; | OayutoM, eciM JOmylleHa OmHMOKa B
yKa3aHWU OJHOTO M3 JJICMEHTOB OTBeTa, M 0 0aiioB, €CIM OOIYLIEHO IBE
onmbku. Eciam ykazaHo Gosee OBYX DJIEMEHTOB (B TOM 4YHCIE, BO3MOXHO, H
MpaBUIbHEIE), TO cTaBUTCs 0 GaynoB. 3agaHue 24 oreHUBaeTCs 2 6ayuiaMu, eciu
yKa3aHbl BCE BEPHBIC DJIEMEHTHI OTBETa; 1 0ayuioM, eciy JOIyIeHa OJHa OINOKa
(B TOM uMcne ykazaHa OJHA JIMINHAA LU(pa Hapsgy cO BCEMH BEpPHBIMH
3JIeMEHTaMU WM He 3allMCaH OJUH 3JeMeHT oTBeTa); 0 6ayuioB, eciu AOIyIIEHO
nBe omnOku. B 3amanusx 5, 11, 16 u 24 nopsinok 3anmucu nudp B 0TBETE MOXKET
OBITh Pa3INYHBIM.

Ne 3aganusa OTBeT Ne 3aganusa OTBeT
1 -4 14 270
2 0,32 15 4
3 0,4 16 34/43
4 7,5 17 23
5 15|51 18 32
6 12 19 62
7 23 20 660
8 2 21 24
9 5000 22 1,400,15
10 1 23 25|52
11 14/41 24 34/43
12 14 25 5
13 OT HalIroAaTens 26 4
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Kpurtepnu oueHnBaHusi BbINOJTHEHUS 3aJaHUI
¢ pa3BépHYTBIM OTBETOM
Pemenus 3amanuit 27-32 wactu 2 (¢ pa3BEPHYTBIM OTBETOM) OLICHUBAIOTCS
JKCIIEpTHOM KomMccued. Ha ocHOBe KpuTepueB, NPEICTABICHHBIX B
MpUBEIEHHBIX HIKE TAOIUIAX, 3 BHIIOIHEHNAE KaX/I0T0 3aJaHHUS B 3aBUCUMOCTH
OT TOJIHOTHI U IPABUJIBHOCTH JAHHOTO 3K3aMEHYEeMbIM OTBeTa BhIcTaBisieTcs oT
10 2 6aiioB 3a 3ananue 27 u ot 0 no 3 6amwioB 3a 3axanus 28 u 29-32.

Ha nnomanky manmaer kpacHbld CBET OT Jja3epa. Jlazep 3aMeHSIOT Ha ApPYroi,
KOTOpBIM I€HEpUPYET 3€ICHbIA CBET. MOIIHOCTh W3JIY4YECHHMs, NAJAroIIero Ha
IUIOLIAJKy, B 000MX CIydasx oJHa W Ta jke. Kak MeHsieTcsi B pe3yiabTaTe Takoii
3aMeHbl YUCI0 (JOTOHOB, MA/AIOIIUX Ha IUIOLIAAKY B €qUHUIY BpeMeHu. OTBer
MOSICHUTE, YKa3aB Kakue (pu3M4YecKue 3aKOHOMEpHOCTH BbI McHoib30Bamy Ajis
00BsICHEHUSI.

Bo3moxkHoe penieHue:
CBeT, majarolfii Ha MPEIMET, MOKHO HPEICTaBUTh KaK MOTOK (POTOHOB C

sueprueii E o= hv. Yactora 3enenoro ceeta Gomblle 4acTOTH KPacHOTO

CB€Ta. C.]'ICI[OBaTGJ'ILHO, OHEPIrus q)OTOHOB 3CJICHOI0O CBETa 6OJ'ILIHC, (S
KpacCHOTO. MOoMmHOCTE CBETOBOTO U3JIy4YCHH, Nagaromero Ha IUIomaaKy

o EN

rae N — guciio oTOHOB, MaJArOIIUX Ha IUIOMIAAKY 32 BpeMs t.

hv N. hv N
ITo ycmoBuro 3amaun P =P, Torma —% % =_—2 3 TONy4YUM
t
N =vN, Ve N v.<v N >N
v.N, =v N, —£=_2 yuuTsiBad, uTo V, ,yaomydanm N 5
14
3 K

CJ'IC,Z[OBaTeJ'IBHO, YHUCJIO q)OTOHOB YMCHBIIACTCA.

OtBeT: yncio (OTOHOB YMEHBIIIACTCS.

KpI/ITepI/II/I OLICHUMBAHMs BBINIOJJHCHUA 3a/laHUA Bamier

IIpuBeneHo moONHOE MNpaBUIBHOE pELICHUE, BKIIOUAIOIIEEe
MIPaBUJIBHBIA OTBET (B JaHHOM ciydae: II. 1) 1 ucuepusIBarome
BEpHBIE PACCYXKACHUS C MPAMBIM yKa3aHWEM HaOIII0JaeMbIX 3
SBJICHUH M 3aKOHOB (B IaHHOM CIly4ae: qghopmyna dHepauu
pomonos, opmyna MOwHOCHU CEEMOBOLO UNLYHEHUST).
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DU3NKA

JlaH mpaBUNBHBIN OTBET, M NPUBEICHO OOBICHEHHE, HO B
pelIeHNH WMEIOTCS OIWH WM HECKOIBKO W3 CIEXYIOIINX
HEIOCTAaTKOB.
B 00bscHeHMHM HE yKa3aHO WJIM HE HCIIOJIb3YeTCS OJHO M3
(u3MYeCcKUX SBICHUH, CBOMCTB, ONpeAEIeHUH WIM OAWH U3
3aKOHOB ((hopMyJ), HEOOXOAWMBIX MJIsI TIOJHOTO BEPHOTO
o0bscHenust. (YTBepxKaeHHE, JIexkalllee B OCHOBE 0OBSICHEHUS,
HE MOJKPENJICHO COOTBETCTBYIOUIUM 3aKOHOM, CBOWCTBOM,
SBIICHHEM, OTIPEICTICHUEM H T.II.)

N (M)
VYka3zaHel Bce HEOOXOAMMBIC i1 OOBSCHCHHS SBJICHUSA U
3aKOHBI, 3aKOHOMEpPHOCTH, HO B HHX COJEPXKHUTCS OIUH
JIOTHYECKUH HETOUET.

U (UJIN)
B pemeHnn HMErOTCS TUIIHUE 3aIIHCH, HE BXOJIAIINE B peIlICHHE
(BO3MOKHO, HEBEPHBIC), KOTOPBIC HE OTACICHBI OT PEIICHUS U
HE 3a4€pPKHYTHI.

U (UJIN)
B pemeHun mMeeTcsi HETOYHOCTh B yKa3aHWHM Ha OJHO W3
(M3MYecKUX SIBIICHW, CBOWCTB, ONpEACICHHUN, 3aKOHOB
(bopmyin), HEOOXOAUMBIX IS [TOJTHOT'O BEPHOTO OOBSICHEHUS

IIpencraBieHo peuieHue,
CJIC/TYIOIIHX CITyJaceB.

JlaH TpaBHMIBHBIA OTBET HA BONPOC 33/JaHMS, W TPHBEICHO
O6'I)$[CHCHI/IC, HO B HEM HeE YKa3aHbl ABa ABJICHUA WA
(U3MYECKUX 3aKOHA, HEOOXOIMMBIX MJISI TIOJHOTO BEPHOTO
OOBSICHEHMUSL.

COOTBETCTBYIOIICEC OAHOMY U3

nJIn
Vka3zaHbl Bce HEOOXOOUMBIE IS OOBICHEHHS SBICHHS H
3aKOHBI, 3aKOHOMEPHOCTH, HO HMEIOIIMECS PacCyXACHUs,
HalpaBJICHHbIE HA MOJy4YeHHE OTBETA Ha BOIPOC 33/IaHUsl, HE
JIOBEJICHBI JI0 KOHIIA.

i
Vkazanel Bce HEOOXOAMMbIE [ OOBICHEHUS SBICHHUS U
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIONINECS pPacCyXICHHUS,

IOPUBOJAIINE K OTBETY, COAEPIKAT OIINOKH.
nim
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VkazaHel HEe Bce HeO6XOIlI/IMI)Ie JUIA 00BbsACHEHUS SABJIECHUS U
3aKOHBI, 3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIE PACCYKICHUA,
HaIIpaBJICHHBIC HA PEIICHUEC 3a1a9n
Bce cllydyan peuicHus, KOTOpbIC HE COOTBETCTBYIOT
BBIIICYKA3aHHBIM KPUTEPHUSM BBICTaBJICHHs OLIEHOK B 1, 2, 3 0
Oaya

Maxcumanvnoiii 6ain 3

Ha xakoil BBICOTE OT MOBEPXHOCTH IUIAHETHl OOpaIlaeTcsi MCKYCCTBEHHBIN
CIYTHHUK ITI0 KpyroBOH OpOHTE CO CKOpOCThIO 5,7 kM/c. Pagnyc mimaHeTsl paBeH

5700 kM. YckopeHre CBOOOIHOTO MAACHUS Ha TOBEPXHOCTH IUIAHETHI 6 M/c2,

Bo3moxkHoe penienue:

Mm mv?
———=ma, = .
(R+h) R+h

BBICOTEC h oT HOBCpXHOCTI/I IINIAHCTHhI F = G
2
vi=G

M

g = G F .
YCKOPEHHI0O  CBOOOJHOTO TTOBEPXHOCTH

2 2 2
V—= GM ZGI\Z/I = R . Bripaszum BricoTy h = gF\;

g R+h R R+h v
YHCIICHHBIC
h_6:(6.7-10°

(5,7-10°)°

h =300xm.

Oreer: h=300rm.

naacHus Ha

~5,7-10° = (6—5,7)-10° 3 =0,3-10° u,

CormacHo 3aKOHY BCEMUPHOTO TATOTCHUA JId CITYTHHKA, BpalllaromIerocs Ha

T.e.

———. YckopeHue cBOOOJHOr0 MaJeHUs Ha IOBEPXHOCTH INIAHETHI

Haiinem oTHOmIEHHEe KBajgpaTa CKOPOCTH Ha OpOHTE K

[LTaHETHI
— R. IoacraBum

3HAUCHMUA:

KpI/ITCpI/II/I OLICHHUBAHWA BBITIOJTHCHUA 3aJaHUs

Bamer

[TpuBeneno mosHOE BKJIIOUAOIlee  CIEYIOIue
DJICMCHTHI:

) 3ammcaHbl TONOXEHUS TEOPHH W (U3UUECKHUE 3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPBIX HEoOXOAMMO  Juls
pelIeHns 3aa91 BRIOPaHHBIM CIIOCOOOM (B TaHHOM CIIydae: 3aKOH

pelieHue,
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BCEMUPHO20 MA0MENHUA, POPMYAA Ol YEeHMPOCTHPEMUNENbHO2O0
VCKOpeHUsl, 0I5l YCKOpeHUsi c80000H020 NAOeHUsl HA NOB8EePXHOCHU
naanemot);

I1) mpoBeneHb HEOOXOAUMBIE MaTeMaTHIECKUE TPEOOPa3OBAHUS U
pacyérel, NPHBOIAIIME K MPABWILHOMY YHCIOBOMY OTBETY
(momyckaeTcst pemieHHe «IO0 YacTAM» C  [POMEKYTOYHBIMH
BBIYHCIICHHUSAMHU);

I1l) mpeacTaBieH MPaBUIIbHBIN OTBET C YKa3aHUEM CIHHHIL
U3MEPEHHUS HCKOMOW BEMYHHEI

[IpencraBneHbI 3aITUCH, COOTBETCTBYIOIINE OHOMY U3 CIICTYFOIITIX
ciy4yaeB. [IpaBUiIbHO 3amucaHbl BCe HEOOXOMUMBIC ITOJIOKEHUS
TeopuH, (PU3MYCCKHE 3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEACHBI
HeoOxomumble peoOpasoBanus. Ho momymiena ommoOka B OTBETE
WA B MATEMATHICCKHUX TPEOOPA30BAHUAX WITH BEIYUCIICHIAX.
niim 1
[IpencraBneHBl TOJMBKO IIONOKEHUS U (OPMYIBI, BBIPaXKaIOIIHE
(m3nveckre 3aKOHBI, NPUMCHEHHE KOTOPHIX HEOOXOAMMO U
JOCTaTOYHO JJIs pEIICHHWs JaHHOW 3ajaud, 0e3 Kakux-mubo
npeoOpa3oBaHMi C WX HCIOJB30BaHWEM, HAIPABICHHBIX Ha

peleHune 3agaun

mg + Fa1 + FaZ =0, rae F,.. F,,cuibt Apxumena, NeHCTByIOIUE Ha 00bEMBI
TeNna V1 ,V2 BBIIIIEC U HUKE I'PAHULIBL Pa3/ieila XKUIKOCTER, COOTBETCTBEHHO.

Tax kak o0bem Tena V =V, +V,, To misg npoexnuii MOKEM 3aIHCaTh

oVg = pV,g+pN,0, mm pV =pV,+pV,. Takkak V, = %V ,a

V2 = EV , TO pV = % plv +% pZV, Torna nI0THOCTH IIapUKa

4

1 3
p= Z P+ Z Py IloxcraBuM YHCICHHBIC 3HAYCHHS

- 20T SO0 Thare,
4 4 M
Oteer: 700 kr/m°.
Kputepuu onieHMBaHMsI BHIITOJIHEHUS 3aJaHUS Bamier

Bee Clly4an peuicHus, KOTOpbIC HE COOTBETCTBYIOT
BbIICYKAa3aHHBIM KPUTCPHUAM BbICTABJICHHS OLICHOK B 1 nnu 2 6amna

Maxcumanvnoiil 6ann 2

Ha rpanunme pasgena JABYX HECMELIMBAMOIIMXCS KUAKOCTEH, HMEIOIINX
mwioTHOCTH p1 = 400 kr/M® u p2 = 800kr/M® nnapaeT wapux (cM. pucyHok). Kaxoit

JIOJDKHA OBITh IUIOTHOCTbH IIAPUKA P, YTOOBI BBIILIE TPAHUILIBI pa3zeia KUAKOCTEH
Obli1a 0JTHa YEeTBEPTH €ro o0beMa?

P1

P2

Bo3moxkHoe pelienue:
Mapuk u xxuakocta HenoABIKHBI B ICO, cBsa3anHOM ¢ 3emieil. YcioBue
paBHOBecHs , COIJIACHO BTOPOMY 3aKOHY Hbl0TOHA, IpUMET BUA:

[TpuBeneHO TONHOE peIICHHE, BKIIOYAIOIIEE CIEAYIOIINC
3JIEMEHTBHI:

) 3anucaHel mONOXEHHS TeOpHH U (U3MYECKUE 3aKOHHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOIMMO IS
pemieHns 3aJadd BBIOPAHHBIM CIIOCOOOM (B JaHHOM ciydae:
emopoii 3axon Hetomona, cuna Apxumeoa).

II) cheman TpaBWIBHBIH PHCYHOK C YKa3aHHEM CHII,
JISWCTBYIOIINX HA MIai0y, YKa3aHO HAlpaBJICHUE CHIIBI TPEHHMS,
JIEUCTBYIOIIEH HA IOCKY;

Il1) onmcanbl Bce BHOBb BBOJMMbBIC B pEIICHHU OYyKBEHHBIE
0003HaueHUs (U3UUECKUX BEMUYMH (32  HCKIFOUYCHUEM 3
o003HaueHUH KOHCTAHT, YyKa3aHHbIX B Bapuante KUM,
0003HaUEHHUH BEIIMYWH, WCIIOJIB3YyEeMbIX B YCJIOBUH 3a/1aud, H
CTaH/apTHBIX O00O3HAUYEHWH BENWYMH, HCIOJIB3YEMBIX IIPH
Hanucanuy (U3NUECKUX 3aKOHOB);

V) TIPOBEJICHBI HEOO0XOINMBIE MaTeMaTH4eCKHue
npeoOpa3oBaHusl M pacy€rhl, NPUBOSIIME K IPaBUIBHOMY
YHCIIOBOMY OTBETY (JIOITyCKaeTcsl pEIIeHHE «II0 YacTsM» C
MPOMEKYTOYHBIMU BBIUHCIICHUSMH);

IV) mpencraBiieH NPaBHIBHBIA OTBET C YKa3aHWEM CIHHHUIL
N3MEPEHNS] HCKOMOW BEJTMYMHEI
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HeoOXonumble TpeoOpazoBanusi. Ho wHMeroTCs OIUH WM
HECKOJIBKO U3 CIEYIOIINX HEIOCTATKOB.
3armmcu, coorBercTByromue myHkram |l u 111, mpencrasnens: ne
B TIOJIHOM 00BEME HIIH OTCYTCTBYIOT.

n (UJIN)
B pemernyn nMeI0TCS IHITHNE 3aIIACH, HE BXOISIINE B PEIICHHE,
KOTOpBIE HE OT/IEJICHBI OT PEIICHUS U HE 3aU€PKHYTHI.

n (UJIN)
B HE0OXOIMMBIX MaTEMaTHYECKHX IPEe0oO0pa30OBaHUAX WU
BBIYHCIICHUAX IOMYIICHBI OMIMOKH, W (MIM) B MaTeMaTHIECKUX
Hpeo6pa3OBaH1/1;1x/ BBIYUCJICHUAX MIpONyHICHbL JIOTNYECKU
Ba)>XHBIC 1I1aru.

" (UJIN)
OTcyTCTBYET MyHKT V, WK B HEM JOMYIICHA OITHOKA

IIpencraBiueHsl  3amMcH, COOTBETCTBYIOIIME OJHOMY U3
CJICTYIOLIHNX CITyJacB.
[IpencraBneHbI TONBKO MONOXKEHHS W (QOPMYJIBI, BBIPAXKAOIINE
(usnyeckre 3aKOHBI, IPUMEHEHHUE KOTOPBIX HEOOXOAMMO s
peleHns TaHHOH 3a1a4uu, 6e3 KakuxX-Ir00 mpeoOpa3oBaHuii ¢ MX
UCTIONIb30BAaHUEM, HAIIPaBJICHHbBIX HA PEIICHHE 3a1auH.

NI
B pemenun otcyrctByer OJIHA w3 ucxomaHsix ¢opmyi,
HeoOxoxnmast A7l peleHus JaHHOH 3aJa4uul (MIIH YTBEPXKICHHE,
Jexaliee B OCHOBE DEIICHHs), HO NPHCYTCTBYIOT JIOTHYECKH
BEpHbIE TpeoOpa3oBaHMs C HMeERUMMUCI  (QopMysIamMu,
HaIpaBJIeHHbIE Ha PEIICHHE 3a/1a9H.

NI
B OJTHOM u3 ucxomuex Gopmy, HEOGXOIMMBIX JUIsl PELICHHS
JAaHHOM 3amaun (WM B YTBEpPXKICHHH, JIEXKAIIEM B OCHOBE
pemeHusi), IOMylieHa OmMOKa, HO HPUCYTCTBYIOT JIOTHYECKU
BEpHbIE TpeoOpa3oBaHMsl C HMEIOUIMMHUCI  (QOpMyJIaMu,
HaIlpaBJICHHBIC HA PEIICHUE 3a/1a9H

Bce cinyyam  pemieHus, KOTOPbIE HE  COOTBETCTBYIOT
BBIIIICYKA3aHHBIM KPUTECPUSAM BBICTABJICHHUS OLEHOK B 1, 2, 3
Oana

Maxkcumanvhwiii 6ann

3

30 B xomuare pazmepamu 4x3x5 Mm%, B koTOpOii Bo3yx umeet Temneparypy 20° C u

OTHOCHUTENBHYI0  BIaXHOCTE 30%, BKIIOYHIN  YBIAKHHUTEID
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npousBoautenbHocThI0 0,2 1/4. CKOJNBKO BpeMEHH HE0O0XOJUMO pPadoTaTh
YBIQKHHUTENO, 4YTOOBI OTHOCHTENbHAS BIAKHOCTh BO3AyXa B KOMHATE
MOBBICHIIACh 10 65%? JlaBneHne HACBIIIEHHOTO BOJSIHOTO ITapa IpH TEMIIEpaType
20° C paBHo 2,33 kITa. KoMHaTy cUMTaTh FepPMETHYHBIM COCYJIOM.

Bo3moxkHoe penienue:
OTHOCHUTEbHAS BIAKHOCT ONPEIENISETCS TapIHalbHBIM JABICHUEM
BO/ISIHOTO T1apa M JaBJICHUEM HACBIIICHHOIO Mapa MpHU 3TOU ke TeMIepaTrype

o= i 3a Bpemst pabOThI YBIQXKHUTEIIS C TPOU3BOIUTENHLHOCTHIO |

pHaL‘
ucnapsiercs macca Bogasl M = plt. Torna BnaxxsoCTh B KOMHATE CTaHET
+A A A
= Py P = Py + P =@, + _p J1st BogsiHOTO Mapa B KOMHATE
pH(lC leJC lelC pHaC

MOJKEM 3amucarh ypaBHeHHe MeHnzaeneeBa-Knaneiipona (Tak kak map

m
ABTIACTCS Pa3PEKEHHBIM TazoM) pV = M RT. Otkyna nomy4um

Ap :m:m_'rorﬂa ¢):¢0+ﬂ, O—@, :ﬂ,
MV MV MVp,.. MVp,,.
t= ((p— (/)0) M IToxcraBuM YHCIIEHHBIE 3HAYEHUS
pIRT
18-2330-4-5.
t=(0,65-0,3). 18 33£ 53 18
1000-0,2-107-8,31-293
OrBer:t ~1,84.
Kpurepuu onieHMBaHMsI BHITIOJIHEHUS 3aJaHUS Bamner
[IpuBeneno moONHOE pelleHWe, BKJIIOYAIOIlee  CJENYIOIINe

AJIEMEHTBI:
) 3ammcaHpl TONOXKEHWS TEOPUHM W (U3UUECKHUE 3aKOHBI,
3aKOHOMEPHOCTH, HIPUMEHEHHE KOTOPBIX _HEoOXOoAMMO  Juis
pemieHus 3agaddl BBIOPAaHHBIM CIIOCOOOM (B [IaHHOM Ciydae 3
opmynvl 0ns onpedenenuss OMHOCUMENLHOU GIANCHOCMU, MACCHL
ucnapsiemoti 600vbl, ypasrenue Mendeneesa-Knanetipona).

Il) ommcanbl Bce BHOBH BBOJUMMEIC B pEHICHUH OYKBCHHBIC
0003HaYeHHsI (HPU3UUECKUX BEITUIHH (3a UCKTIOUeHUeM 0003HAYeHUl
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Koncmaum, ykasamuvlx 6 eapuanme KUM, ob6osnauenuii,
UCNOTL3YEeMbIX 8 YCI08UU 3A0aUU, U CMAHOAPMHBIX 0DO3HAYEHUT
BENUYUH, UCTIONbIYEMBIX NPU HANUCAHUU (PUIUYECKUX 3AKOHOB);

I11) npoBeeHb! HEOOXOAMMBIE MaTEMAaTHIECKHE IPEOOPAa30BaHUS U
pacyérel, NPHBONAIIME K MPABWIFHOMY YHCIOBOMY OTBETY
(momyckaeTcst pemieHHe «IO0 YacTAM» C  [POMEKYTOYHBIMH
BBIYHCIICHHUSAMHU);

IV) npencraBieH mnpaBWIBHBIA OTBET C YKa3aHUEM EIWHHMIL
U3MEPEHHUS HCKOMOW BEMYHHEI

[IpaBuibHO 3ammcaHBl Bce HEOOXOAWMMBIC ITOJIOKEHUS TEOPHH,
¢usnyeckue  3aKOHBI,  3aKOHOMEPHOCTH, M  IPOBEICHEI
HeoO0XoauMble peodpazoBanusa. Ho UMEIOTCS OAUH UIIN HECKOIBKO
U3 CIEYIOINX HEJOCTATKOB.

3anucu, COOTBETCTBYIOIIME MYHKTY I, mpeacTaBieHs! He B OJI-HOM
00BEME WIN OTCYTCTBYIOT.

" (MJIN)

B pemiennn uMmeroTcs JMIIHME 3allUCH, HE BXOJAIIME B PElICHUE,
KOTOPBIE HE OT/AEJIEHBI OT PELICHUS U HE 3aU€PKHYTHI.

U (UJIN)

B HE0OXOAMMBIX MaTeMaTHYECKUX MPeoOpa30BaHUSIX WM BBIYHC-
JICHUSIX JOIYILEHbI OMIMOKH, U (MJIM) B MaTeMaTHYECKHUX Tpeodpa-
30BaHUSIX/ BBIYUCIICHUSX POMYIIEHBI IOTMIECKH BaXKHBIE IIIarH.

U (UJIN)

OtcyTtcTBYeT nyHKT [V, uin B HEM J0MTyIIIeHa OITHOKa

IIpencraBieHsl 3aUCH, COOTBETCTBYIOLINE OAHOMY U3 CIEIYOIIUX
CITy4aes.
[IpeacraBieHbl TOIBKO MOJOXKEHHS U (HOPMYIIBI, BBIpaXKAIOLINE
(u3nveckre 3aKOHBI, TPHUMEHEHHE KOTOPBIX HEOOXOAWMO s
peleHus 1aHHOH 3a1auu, 0e3 Kakux-Iubo mpeoOpa3oBaHui ¢ HX
UCIIOJIb30BaHUEM, HAIIPABICHHBIX HA PELICHHUE 3aJa4H.

nJin
B pemenmm otcyrctByer OJHA w3 ucxomHslx  GopMmy,
HeoOxoxuMasl Ul pellieHus] AaHHOW 3ajaud (MM YTBEpIK/IEHHE,
Jexaimee B OCHOBE pEIIeHHUs), HO MPUCYTCTBYIOT JIOTHYECKU
BEpHBIE  INpeoOpa3oBaHMS C  HMEIOOIIMHCT  (OpMyJIaMHu,
HaIlpaBJICHHbIE HA PELICHUE 3a1a4t.

nim

© 2020 Bcepoccuiickuii npoekt «EM3 100 BANJTOB» vk.com/ege100ballov
CoctaBuTenb: BaxHuHa CBeTnaHa BacunbeBHa

TpeHnpoBouHbI BapuaHT Ne5 ot 02.11.2020 14 /17

B OJJHOU u3 ucxomHbix (GopMys, HEOOXOAUMBIX AJISI PELICHUS
JAaHHOW 3ajaud (WIM B YTBEP)KACHHHM, JIEKAIIEM B OCHOBE
pelIeHust), IOIylleHa OIIMOKa, HO MPUCYTCTBYIOT JIOTHYECKH

BEpHBIC  MpeoOpa3oBaHHss €  MMEIOUUMHUCS  (OpMyJiamu,

HAMpaBJIeHHbBIC HA PELICHUE 3a1a49n

Bce chmyuam  pereHms,  KOTOpBIE  HE  COOTBETCTBYIOT 0

BBIIICYKa3aHHBIM KPUTEPHSM BBICTABJICHHUS OLICHOK B 1, 2, 3 Gasna
Maxcumanvhotii 6ann 3

B amektpuueckoit cxeme, mMmokasaHHON pucyHke, kmod K 3amxayt. D/C
Garapeiiku 24 B, conpotuienue pesucropa 25 Om, 3aps koHaeHcaTtopa 2 MK
[Mocne pasmbikanus kimroua K, B pesynbraTe paspsja KOHJICHcCAaTtopa, Ha
pesucrope BbLaesieTcss koaudecTBo TemnoThl 20 mMx/[k. Haiinmute BHyTpeHHEe
COTIPOTHUBJICHHE OaTapeyKH.

&r

e

Bo3moxkHoe pemienue:

CormacHo 3aKOHY Owma JIIA MOJTHOM menu: | = HAIIpSPKCHUC Ha

r+R
KOHJICHCATOpE PaBHO MAJCHAO HANIPSHKCHHS Ha PE3UCTOPE, TOTAA, COTJIACHO
3akoHy Oma nmns ydactka uenu U = IR = —RR KonaecTBO TEINIOTEHI,
r+
BBIJIEJISIIOIIEECS Ha pe3ucrope rnocie pa3MbIKaHUs KJII0Ya:
2
Q=W zﬁzﬂ_ Torma U :E,
¢ 2 2 q
CrnenoBatensHO, ER =£’ r+R ——q OTKyJla  TOJIY9IHM
r+R g 2Q

ER 24.2.10°
=29 RoR( B 1) Torma =25 22220 1) 50

2Q 2Q 2-20-10°

Otser: r=50M.
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Kpurepun olileHUBaHMs BHIIOJHEHHUS 3a/IaHUS Banmbt [TpeacTaBiIeHB! TOJIBKO NOJOKEHHS M (POPMYJIBI, BEIpayKArOIIHe —
[IpuBeneHo TOJHOE pelleHWe, BKIIOYAIOIIEe  CIEeIYIOIINe ¢bu3uIecKne 3aKOHbI, IPIMEHEHUE KOTOPBIX HEO0OXO0IUMO H U
3JIEMEHTBHI: JIOCTATOYHO ISl pELICHNUsI JAHHOH 3aJa4uH, 6e3 KaKux-JIu0o m
I) 3anmcaHbl TONOXEHUS TEOPHUH M (HU3UUYECKUE 3aKOHBI, npeoOpa3oBaHKi ¢ UX HCHOJIB30BAHUEM, HAIIPABJICHHBIX Ha L
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOIMMO A pelIeHue 3a1a4H. AN
pemieHus 3amadd BBEIOpaHHBIM crocoOoM (B JaHHOM CiIydae: N 8
@opmyna 0na onpedenenus sHepeuu KoHoeHcamopa, 3akon Oma oa B pemennn orcyrerByer OJJHA w3 wucxomseix  dopmy,
NONHOU Yenu u 05 y4acmKa yenu ); HeoOxoauMasl Uil pellleHHs] AaHHOHM 3ajauu (WM YTBEpIKACHHE, W
Il) ommcanel Bce BHOBH BBOJWMEIC B DEHICHUH OYyKBEHHBIC JeKallee B OCHOBE PEIICHHMS), HO IPHCYTCTBYIOT JIOTHYECKH 9
0003HauCHHS PU3MUYCCKUX BETUUNH (3¢ UCKIIOYEHUeM 0003HAYeH Ul 3 BEepHBIC  MpeoOpa3oBaHMsA €  UMEOMUMHCT  (HOpMYJIaMH, T
KoHcmaum, ykaszauwuvlx 6 eapuanme KHM, ob6o3nauenuil, HarpaBJIeHHbIC Ha PElIeHHE 3a/1a4H. o
UCNONL3YEMbIX 8 YCI08UU 3a0ayU, U CIMAHOAPMHBIX 0003HAYEHUL i —
BENUYUH, UCNOAL3YEMbIX NPU HANUCAHUU (PUULECKUX 3AKOHOB); B OJIHOM u3 HCXOMHBIX (OPMYI, HEOOXOAMMBIX IS PelIeHHs X
I11) mpoBeneHBI HEOOXOTUMBIC MATEMAaTHIECKUE TPEOOPA30OBAHUS H JIaHHOW 3amayu (WM B YTBEPHKICHWH, JIekKalleM B OCHOBE A
pacyérhl, TNPHUBOIMIINE K MPAaBUIBHOMY YHCIOBOMY OTBETY pelieHust), JoIylieHa OINMOKa, HO MPUCYTCTBYIOT JIOTHYECKH S
(morryckaeTcsi peIIeHHE «II0 YacTAM» C IMPOMEXYTOUYHBIMH BEpHBIC  NpeoOpa3oBaHMs €  HMMEIOMMMHUCS  (hOpPMYJIaMH, Z
BBIYHCIICHUAMH); HalpaBJIeHHbBIEC Ha PEIICHHE 3a/1a9H. =
IV) npencraBieH mNpaBWIBHBI OTBET C YKa3aHUEM EIWHHMI Bce  ciaywam  pemieHus,  KOTOpble  HE  COOTBETCTBYIOT 0 [e]
HU3MEPEHUS] UCKOMOM BETUYUHBI BBHINIEYKAa3aHHBIM KPUTEPHUSIM BHICTABIIEHUS OLIEHOK B 1, 2, 3 Gamna N
[IpaBuibHO 3ammcaHbl BCe HEOOXOAMMBIC TIOJIOKEHUS TEOPHH, Maxkcumanvuviii bann 3 o
¢u3nyeckne  3aKOHBI,  3aKOHOMEPHOCTH, W  IIPOBEJICHEI ||:
HeoOxonuMble peoOpa3oBanus. Ho MMEIOTCsI 0JJMH MM HECKOJIBKO ITlepox  cBOOOIMHBIX  JJNEKTPOMArHUTHBIX  KoJieOaHMH B HICAIBHOM o
U3 CIEIYIOINX HEJOCTATKOB. KoneOaTebHOM ~ KOHTYpE, COCTOSIIIEM M3 KOHAEHCATOpa M KaTyIIKH N
WHIYKTUBHOCTH, paBeH 60,3 MKC. AMIUIATYJa KoieOaHuid CHITbl TOKA Im = 5 mA4. B

3anucu, cooTBETCTBYIOMME MYHKTY ||, IPECTABICHEI HE B IIONHOM MOMEHT BpeMmMeHM t cuia Toka B Karywmike paBHa 3 MA. Haiinure 3apsn %

0BBEME WITH OTCYTCTBYIOT. KOHJICHCATOpa B 3TOT MOMEHT. —

U (WIKN) —

B peuienny UMEIOTCS JIMIIHUE 3allMCH, HE BXOJSIIUE B PELICHHE, 2 BosmoxHoe pemenne: =

KOTOpBIE HE OT/IEJICHBI OT PEIICHUS U HE 3a4EPKHYTHI. =

Y (WJIN) 1. 3anwmiem 3aKOH COXpaHEHHS YHEPIHHU B KOJICOATEIbHOM KOHTYE: E

B HeoOXoaMMBIX MaTeMaTHYECKHX NpeoOpa3soBaHMAX WU LIax _ q> L =

—_— = — 4 — —

BBIYMCJIEHUAX JAOMYIIEHbl OMMOKA, ¥ (MIM) B MaTeMaTHYECKHMX 2 2C 2 =

npeoOpa3oBaHusAX/ BHIYUCICHUSX MPOMYIICHBI JOTHYECKH BaKHbBIE q* = (Llax — LI*)C = LC(I3ax — 17) %

warH. q = VLCUax — 17) =

n (WJIn) 2. Tepwon konebanuit onpenensercs popmynoit Tomcona: —

OtcytcTByeT myHKT |V, 1tk B HEM OmMyIIeHa ommoKa TR 2 VI, o e fo i VO T ;

[IpencraBneHsl 3aMcH, COOTBETCTBYIONINE OAHOMY M3 CIIEIYIOIINX 1 A A 2n =

Cllydaes. 3. q= 20 — 12 = e +V/25:1076—-9-1076 -
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DU3NKA

q=~4-10"°Kn
Otser: q ~ 4- 1072 Ku

KpI/ITepI/II/I OLICHUBAHWA BBITIOJTHCHHUSA 3aJaHUSA

Bammer

[IpuBeneHo TmMONHOE pEIICHHE, BKIOYAMONIEe  CIEAYIOIIHe
9JIEMEHTHI:

I) 3anmcaHbl TONOXEHUST TEOpHUM U  (U3NYECKHE 3aKOHHBI,
3aKOHOMEPHOCTH, IpPHMEHEHHE KOTOPBIX HEOOXOIMMO Ui
peLIeHus 3a/1a4u BBIOPaHHBIM CIIOCOOOM (B JJAHHOM CIIy4ae: 3aKOH
coxpamenusi dHepeuu 8 KonebamenbHOM KOHmype, Gopmyna
Tomcona);,

Il) ommcanel Bce BHOBb BBOJHMMBIC B pPEIICHUH OYKBCHHBIC
06o3HaueHUsT PU3UUECKUX BETMYUUH (3a UcKmoweHuem 0003HayeHull
Koncmawm, ykazawuvlx 8 eapuanme KHUM, o6o3nauenuil,
UCNONB3YeMbIX 8 YCNI08UU 3A0aYU, U CMAHOAPMHBIX 0003HAYEHUN
BENUYUUH, UCTIONb3YEMbIX NPU HANUCAHUY (UULUECKUX 3AKOHOB);

I11) npoBeeHb HEOOXOAMMBIE MaTEMAaTHUECKHE TPEOOPAa30BaHUS U
pacu€Thl, TPHUBOASAIINEC K NPABIIGHOMY YHCIOBOMY OTBETY
(momyckaeTcsi pemIeHHE «II0 YacTsAM» C MPOMEKYTOYHBIMHU
BBIYHCIICHHUSIMN);

IV) mpencraBneH mNpaBUIBHBIA OTBET C YKa3aHHEM CIUHHIL
U3MEPEHUS HCKOMOU BEIMIHHBI

HpaBI/IHI)HO 3altMCaHbl BCC H€06XOJII/IMI)IC TIOJIOKEHUS TEOPpUH,
(1)I/I3I/I'-IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTH, u MPOBEACHBI
H€O6XO,I[I/IMLIG npeo6pa30BaHI/m. Ho nmerorcs OJIMH UJIM HCCKOJIBKO
H3 CICAYOIINX HEAOCTATKOB.

3ammicu, COOTBETCTBYIOIINE ITYyHKTY |l, MpeacTaBieHsl HE B TOJTHOM
00bEME WIN OTCYTCTBYIOT.

N (MJIN)
B pemrennn nMmeroTcs JIHIIHUE 3alMCH, HE BXOSIIUE B pEIICHHE,
KOTOPBIE HE OTAEJICHBI OT PELICHUS U HE 3a4E€PKHYTHI.

n (UJIN)
B HeoOXogMMBIX MaTeMaTHYECKHMX MpeoOpa3oBaHUSIX  WIIH
BBIYMCIICHUAX JOIYIIEHb! OMMOKM, W (WIM) B MaTeMaTHYECKHX
npeoOpa3oBaHMAX/ BBIYNCICHUSAX MPOIYIIEHbI JOTHYECKH BasKHbIC
HIary.

" (NJIN)
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OtcyrcrByet nmyHKT |V, unu B HEM nomymieHa ommbka

[IpencraBneHbl 3aTUCH, COOTBETCTBYIOIIUE OMHOMY U3 CIICTYFOIIUX
CITy4aes.

[IpencraBiaeHbI TOJBKO MOJIOKEHHS U (JOPMYIIBI, BEIPAXKAIOIIIHE
(hM3HUYecKre 3aKOHBI, MPUMEHEHUE KOTOPHIX HEOOXOAUMO U
JTIOCTAaTOYHO JUTS PELICHUS TaHHOH 3a1a4n, 0e3 KaKuxX-JIH00
npeoOpa30BaHuil ¢ UX MCHOJIb30BAHUEM, HATIPABICHHBIX HA
pellicHue 3a1a4u.

NI
B pemenmn otcyrctByer OJJHA w3 HUCXOmHBIX  (QOpMYyI,
HeoOxoauMasl ISl pellieHus] JaHHOW 3ama4yu (MM yTBEpXKICHHE, 1

Jexaiiee B OCHOBE pEIIeHUs), HO MPUCYTCTBYIOT JIOTHYECKU
BEpHBIC  NpeoOpa3oBaHUs €  HMMEIOMMMHUCS  (HOpPMYJIaMH,
HalpaBJIeHHbIEC Ha PEIICHHE 3a/1a9H.

W
B OJIHOM u3 mcxoHbIX (OPMYI, HEOOXOIMUMBIX IS PELICHHS
JAaHHOW 3ajaun (WaM B YTBEP)KACHWH, JIEXKAlleM B OCHOBE
pemieHus), AOMylleHa omuOKka, HO HPUCYTCTBYIOT JIOTMYECKU
BepHbIE  Mpeo0pa3oBaHHs ¢  HMemMMHUCT  (opMyliamy,
HarpaBJIeHHbIE Ha PEIICHHE 3a/1a9H.

Bce  ciaywam  pemieHMs,  KOTOpble  HE  COOTBETCTBYKOT
BBIIIICYKAa3aHHBIM KPUTEPUSM BBICTaBJICHUS OIEHOK B 1, 2, 3 Gamna

Maxcumanvrorii 6an 3

B coorBerctBum c¢ IlopsakoM mnpoBeneHUsT TOCYJAapCTBEHHOH HTOroOBOM
aTTecTanuu Mo 00pa3oBaTeNLHBIM MPOTrpaMMaM CpeIHEro odIiero oopa3oBaHus
(mpuka3 Munnpocseniernss Poccun m PocoOprHamsopa ot 07.11.2018 Ne
190/1512, 3apeructpupoBad MunroctoMm Poccrm 10.12.2018 Ne 52952)

«82. ITo pe3ynpTaTaM 1epBoit ¥ BTOPOH MIPOBEPOK AKCIIEPTHI HE3aBUCHMO APYT
OT Jpyra BBICTABJIAIOT OayUTbl 3a KaXIBIH OTBET Ha 3aJaHUS HK3aMEHALIMOHHOW
pabotsl EI'D ¢ pa3BepHYTHIM OTBETOM.

B ciydae cymiecTBEHHOTO pacXoXIeHHs B OalljiaxX, BBHICTABICHHBIX IBYMS
9KCIEepPTaMH, Ha3Ha4yaeTcs TPeThs IpoBepka. CyIIeCTBEHHOE PACXOXIEHHE B
Oasutax omnpeeneHo B KpUTEPUIX OLCHUBAHUS 110 COOTBETCTBYIOIIEMY yUeOHOMY
IpeaMeTy.

OKCIIepTy, OCYIIECTBISIOMIEMY TPETBIO TPOBEPKY, IPEIOCTABISECTCS
nadopmanms o Oaniax, BBICTABICHHBIX OSKCIEPTaMH, paHee MPOBEPSBIIUMHU
9K3aMEHAlMOHHYIO paboTy».
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Ecnu pacxoxaenne coctasiser 2 win Oosee 0asia 3a BHIOTHEHHUE JIFOOOTO
13 3a1aHui 25—-32, TO TpeTuil 3KCIePT NPOBEPSIET TONBKO TE€ OTBETHI HA 3aJaHUA,
KOTOPBIE BBI3BAIIM CTOJIb CYIIECTBCHHOE PACXOXK/ICHHE.
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