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PEHIEHUE 3AJAY C TIPUKJTAAHBIM COAEP KAHUEM
B NIPO®UJIBHOM EI'D 11O MATEMATHUKE

AHHOTanusaA: 3a7aud C TOPUKIAAHBIM cojAepkaHueM, BkiIoueHHble B 2020 roxy B
sK3aMeHalMoHHbIe padoThl EI'D mo mMarematuke moji HOMEpoM 9, mpecTaBIsaIOT cOO00M 3a1auu Ha
daHaJIu3 sBJICHUSA, OIIMCBIBACMOI'O (I)OpMy.HOI\/'I (I)YHKI_IHOHaJleOI}'I 3aBUCUMOCTH. HpI/I IIOATOTOBKE K
EI'> MHOrHMe CTapmieKIacCHUKH CYUTAIOT, YTO 3ajaHue 9 sBisercs 3agaHueM u3 ¢usuku. Benpb ¢
(I)I/I3I/IKOI71 APYKAT HEC BCC, U MOI3TOMY CHHUTAIOT, UTO 3aJaHUC ABJIACTCA pr,HHOfI. YroO0bI PCIINTDb
3aa4M C IMMPUKIAAHBIM COACPKAHUEM MOKHO pa3AC/IMTh Ha HCCKOJIBKO IIaroB:

1. ananus yCJIOBUA U BBIYJICHCHUC (I)OpMy.HBI, OHI/ICBIBB.IOIJ.IGI’I 3a1aHHYI0 CUTyallulo, a TAKKEC
3HAYCHUHI nmapaMeTpoOB, KOHCTAHT UJIM HAYAJIbHBIX yCJ'IOBI/II\/II, KOTOPBIC H606X0}II/IMO IMOACTAaBUTH B OTY
opmyay;

2. MaTE€MaTHUCCKasd MHTCPIPECTALHA 3ada49n,

3. aganus TNOJIYUYCHHOT O PCHICHU.

OObpaTtumcs K npuMepam.

Abstract: The tasks with applied content included in 2020 in the exam papers of the Unified
State Exam in mathematics number 9 are tasks for the analysis of the phenomenon described by the
formula of functional dependence. When preparing for the Unified State Exam, many high school
students believe that task 9 is a physics assignment. After all, not everyone is friends with physics,
and therefore they consider that the task is difficult. To solve problems with applied content, you can
divide them into several steps:

1) analysis of the condition and isolation of the formula describing the given situation, as well
as the values of parameters, constants or initial conditions that need to be substituted into this formula;

2) mathematical interpretation of the problem;

3) analysis of the received solution.

KuaroueBble cJioBa: IMPpOU3BOJHAA, TIIPUKIAAHBIC 3aJa4d, 3aJladu C [IPHUKIAIHBIM
COZIEPKAHUEM.

Ha pucynke wu3o0pakeHa cxemMa MoOCTa.
BepTtukanbHbIe THIIOHBI CBSA3aHBI IPOBHUCAIOIICH IIETIBIO.
Tpockl, KOTOpbIE CBUCAIOT C IENU U MOJACPKUBAIOT
MTOJIOTHO MOCTA, HAa3bIBAOTCS BAaHTaMu. BBeném cucremy
koopauHat: ocb Oy HampaBUM BEpPTUKAJIBHO BBEPX
BJIOJTb OJTHOTO M3 MHJIOHOB, a oCh OX HampaBUM BJIOJb
MOJIOTHA MOCTA, KaK IMOKa3aHO Ha PUCYHKE.

3agayva 1. B aToli cucteme KOOpAuHAT JUHUS, IO

% KOTOpOIl IpoBHCAeT Lelb MOCTa, 3afaércs (GpopMyoi
y = 0,0043x2% — 0,74x + 35, rje X ¥ y U3MepsIoTcs B

N i et g e
\w MeTpax. Haliaure 1MHy BaHTHI, pacnoioskeHHOW B 70

MeTpax OoT nujoHa. OTBET AalTe B METpax.

Ly

T[IIOTHO MOCTA

‘é TMHITOH
E e
\lx TTHIOH

Pemenue: Ilo ycnoBuio B JTaHHOM CUCTEME KOOPJIUHAT, PACCTOSIHUE OT MUJIOHA IO BAHTHI X =
70, HEOOXOAMMO HAWTH JUTUHY BaHTHI — y:
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y(70) = 0,0043 x 702 — 0,74 * 70 + 35 = 4,27 m.
3amaya 2. He3aBucumoe areHTCTBO HAMEPEHO BBECTH PEUTUHI R HOBOCTHBIX MHTEpHET-
M3/laHUM Ha OCHOBE MoKa3zaTeneld mHpopmaTuBHOCTU In, omeparuBHoctu Op, oObexkTHBHOCTH Tr
nyOnukanui, a Taxoke kadectsa Q caifra. Kaxxaplit oTA€IbHBIN TOKa3aTeNb — 1IEJI0€ YUCIO OT — 2 110

2. CocraBUTENN pEUTHHIa CUUTAIOT, YTO OOBEKTUBHOCTH LIECHUTCS BUETBEPO, a MHPOPMATUBHOCTH
2In+0p+4Tr+Q
A
Haiinute, xakum A0/DKHO OBITH 4HMCIO A, 4TOOBI H3JaHME, y KOTOPOro BCE IIOKa3aTelx

MaKCHMAJIbHBI, IOJyYUJIO PEUTHHT 2.

Pemenue: Bripazum u3 Gopmysibl peWTUHTa BETUYHHY A, TTOJTYIUM:
21, + 0, +4T,. + Q
A= P

HY6HHK3HHﬁ — BABOC JOPOKE, UEM OIICPAaTUBHOCTb U KAUCCTBO caﬁTa, TO ecTh R =

R
IToncraBuM croga MakcumallbHble 3HaueHus 2 U R = 2, noimyyum Benuuuny A:
[ = pEreteseiz g

2
3anaya 3. EMKOCTb BBICOKOBOJIbTHOT'O KOH/IEHCATOpa B TEJIEBU30PE

C =2 % 107°®. ITapannensHO ¢ KOHAEHCATOPOM IMOAKIIOUEH PE3UCTOP C CONPOTUBICHUEM
R = 5% 10° OM. Bo Bpems pa6oThl TeeBu3opa HanpskeHue Ha kongencarope Uy = 16 kB. IMocne
BBIKITIOUCHHSI TEJICBM30pa HAINPSDKCHUE Ha KOHAeHcaTtope yOwiBaeT 10 3HayeHus U (kB) 3a Bpewms,

U
onpeaensieMoe BBIPAKEHUEM t = aRClog, 70 (¢),rme a = 0,7 — nocrossHHas. Onpenenure

HaIpspKeHUE Ha KOHAEHCATOpe, €CIM MOCIIE BBIKIIIOUEHUs TesneBu3opa npouuio 21 c. OTBer naiite B
KWJIOBOJIbTAX.

Pemenue: 3agaua cBOAWUTCA K pEIICHUIO ypaBHEHHUH t = 21 mpu 3alaHHBIX 3HAYEHUSIX
HayaJbHOTO HampspDKeHUuss Ha KoujeHcatope U, = 16 kB, comportuBneHuss pesuctopa R =5 *
10° OM u emkocTh KoHAeHcaTopa C = 2 * 107°:

*0,7*2*10‘6*5*106*l0g21—u6=21 <=> logZ%=3 <=>U = 2xB.
3anaya 4. I noay4yeHUs Ha KpaHe YBEJIUUYEHHOT0 N300pa)KeHHs JaMIIOUKHU B 1JaOOpaTopuu
HCIIOJIB3YETCS cOOMparomias JUH3a ¢ TJIaBHBIM (hoKycHBIM paccTossareM f = 30 cM. Paccrosaue d; ot
JIMH3BI J10 JIAMIIOYKH MOXKET U3MeHATheA B mpenenax oT 30 mo 50 cm, a paccrosHue d, OT JIMH3BI 10

sKpaHa — B npenenax ot 150 no 180 cm. M300paxkenne Ha skpaHe OyJIe€T YETKUM, €CITU BBIITOJIHEHO
1,1 1
COOTHOWIEHHE — + — = —. VYKa)XXuTe, Ha KAaKOM HAMMEHBIIEM PAaCCTOSHUHM OT JIMH3Bl MOXKHO

i dy f
MMOMECTUTh JIAMIIOUKY, YTOOBI ee M300pa’keHHWe Ha HSKpaHe ObLI0 uyeTKUM. OTBET BBIpa3uTE B
CaHTUMETpax.
Pemenue: ITockonbky f= 30 nmeem:
1 1 1 1 1 1
—t—=—<=>—=—-—
d, d, 30 d, 30 d,

HawnmeHbmeMy BO3MOKHOMY 3HAYEHUIO (; 3HAUEHUIO COOTBETCTBYET HAMOOJIbIIIEE 3HAUCHNE
JE€BOM 4YacTH MNOJIYYEHHOIO PABEHCTBA, U, COOTBETCTBEHHO, HAMOOJIbIIEE BO3MOXKHOE 3HAYCHHE

o 1 1 o
paBOH 4YaCTU PaBCHCTBA. PazHocTh 5 - d_ B IIpaBOU Y9aCTH PAaBCHCTBA HOCTUIACT HarOOJIBIIETO
2

1
SHA4YCHHA MPHU HAUMCHBIICM 3HAYCHHWUN BBIYUTACMOT'O d_’ KOTOPOC OAOCTUTACTCA IIPH HanOOJIbIIIEM
2
BO3MOXXHOM 3HAUYCHHUHU 3HAMCHATCIIA dz. HOBTOMy d2 = 180, OTKYyda
1 1 1 5 d 36
d;, 30 180 180

ITo ycnoBuio naMIiouka JOJKHA HaXOAWUThCS Ha paccTosHUM OT 30 1o 50 cM OT JMH3BL
HaiineHHOE 3HaueHne y10BIETBOPSET YCIOBUIO.
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Takum O6p330M, AHAJIN3 PE3YJIbTATOB PCHICHUA 3a/la4 C MPUKIAAHBIM COACPKAHUCM C
JIOCTaTOYHO BBICOKOH CTCIICHBIO BEPOATHOCTU IIO3BOJACT CYAHUTb O TOM, YTO OCHOBHBLIMH
TPYAHOCTSMU ABJIACTCA MATEMATHYCCKAA UHTCPIIPETAUA 3aa'HU.
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