CIHIEHU®UKALIUA
JMATHOCTHUYECKOH padoThl M0 MaTeMaTHKe
(¢popmat EI'D npoduiibHbIi YPOBEHD)
nd 11 kiaccoB 001eo0pa3oBaTe/ibHbIX OpraHu3anuii r. MockBbI

1. HaznaueHue 1HATHOCTHYeCKOM paGoThI

JuarHoctnyeckast pabora mnposogurcst 16 Hos6ps 2021r. ¢ uenbio
ONpeZieieHnsT ypOBHS  00IIe00pa3oBaTeNbHON MOATOTOBKM MO  MaTEMaTHKe
obydaromuxcs 11  kmaccoB o0meoOpa3oBaTeabHBIX OpraHM3aluid B IEIAX
JUAaTHOCTMKM UX TOTOBHOCTM K €AMHOMY TOCYJApCTBEHHOMY OJK3aMEHy IO
MaTteMaTHke (MpOQMILHBIN YPOBEHB).

2. JIokyMeHTBI, ONpele/siiOlIHe COAep:KaHNe W NMapaMeTphbl AHATHOCTHYECKOI
padoThl

ConepkaHue W OCHOBHBIE XapaKTEPHCTHKH JHArHOCTHYECKHX MaTepuaioB
OTIPEEIAIOTCS Ha OCHOBE CIIEIYIOIIUX IOKYyMEHTOB:

— ®enepanbHBIi  TOCYJaPCTBEHHBIN 00pa30BAaTENbHBIA CTAHIAPT CPEIHETO
obmero oOpasoBanust (mpuka3z MuHHcTepcTBa 00pa3oBaHMsi M Hayku Poccuiickoit
®Deneparmn ot 17.05.2012 Ne 413).

— IIpumepHass ocHoBHasi oOpa3oBaTenbHas MpOrpamMMa CpeaHero oO0IIero
obpasoBanus (omoOpeHa pemieHHEM  (EACPATLHOTO  YIeOHO-METOIMIECKOTO
o0beanHeHNs 1o o01eMy 00pa3oBaHHIo, MPoToko oT 28.06.2016 Ne 2/163).

— IIpuxa3 MunucrepcrBa npocsemenus Poccuiickoit ®@enepamu ot 20 Mast
2020 1. Ne 254 «O6 yTBepkIeHUH (PeIepabHOTO MePEUHs yUeOHUKOB, JOMYIEHHBIX
K HCIIOJBb30BAHUIO NP pealn3aldi MMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTALHUIO
00pa3oBaTeNbHBIX MPOrpaMM HadajJbHOTO OOIIEro, OCHOBHOTO OOINEro, CpemHEero
obmero o0pa3oBaHMsI OpPraHU3ALMSIMH, OCYIIECTBIIIOIIMMU 00pa30BaTelIbHYIO
JIEATENLHOCTDY.

— Anrebpa W Havama MaTematudeckoro anamm3a. COopHHK pabounx
nporpamm. 10-11 knacce: ydeb. mocobue misg oOmieoOpasoBar. OpraHu3almii:
0a30BbIi U yrayoust. ypoBHu / cocT. T.A. BypmuctpoBa. — 2-¢ u3j., mepepad. — M.:
IIpoceemenue, 2018.

—T'eometpuss. COopHUK paboumx mporpamm. 10-11 kmaccel. ba3oBberii u
yry0I1. ypoBHU: y4eb. mocodue I yauTesei oomeoopa3oBar. opranu3anuii / cocr.
T.A. Bypmuctposa. — M.: IIpocsemenue, 2015.

— Ilpuka3z MunHCcTEpCcTBa 00pa3zoBaHuWss M Haykd Poccuiickont ®Deneparnmu
or 17.04.2000 Ne 1122 «O ceprudukanmy KayecTBa MEAArorHuecKUX TECTOBBIX
MaTepuaIoB.

3. YcioBus poBeeHUs1 TUATHOCTUYECKOH padoThI
Ha BbImOJNIHEHWE JWArHOCTHYECKOW paboThl  OTBOAMTCS 60  MHMHYT.
Pa3pemiaercs ucnonb3oBath IUHEHKY. KanbKynsaTopsl He MCIOJIL3YIOTCS.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGHIX . BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,
OPAHICHO HCMIOL30BANHEN B IHHBIX LSS i Z0MTY i B HeKOMMEP uensx. Hap Bbicy " ii spsetes
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii B COOTBETCTRII ¢ 3aKoHOAaTENbCTBOM Poccuiickoii Dexepaitit.
B Ciysae caMOCTOATENIBHOTO HCTOb30BaiHA MaTepHaios Tecta FAOY JITTO MIIKO He Hecér OTBETCTBEHOCTH 3 YIPATy aKTya/lbHOCTH TeKCTa.

© MOCKOBCKHIl LISHTP KauecTBa 00pa30BaHHs.

4. CTpyKTypa IMarHOCTHYeCKOil padoThl.
Pabota cocroutr m3 10 3amaHuii ¢ KpaTKMM OTBETOM: 6 3ajaHuid 0a30BOTO
YPOBHS CIIO)KHOCTH U 4 3a/IaHHS OBBIIIICHHOTO YPOBHS CJIOXKHOCTH.

5. CucremMa onleHUBaHHsI BHINOJTHEHUSI OTHAEJIBHBIX 3aJaHUil M PaGOTHI B eJIOM
BepHoe BEITIONHEHHE KaXJIOTO M3 3aJaHUi olleHHBaeTcs B 1 Oamn. 3amaHue
YaCTH CYMTACTCS BBHIIIOJTHEHHBIM, €CITH 3alMCAHHBINA OTBET COBIAIACT C ITAJIOHOM.
3a BBHIMOJHEHNE TUATHOCTUICCKOW paOOThl OO0YJarOIIHECs MOJYJaloT OIEHKH
O MATHOAJUTLHON IIIKAJIE.
MakcruMabHBIN 0aT 3a BBITIOHEHHE Beel paboTel — 10.
IIpn ©HeoOxommMmocTH o00pa3oBaTeNbHAsT OPTaHU3AMUS MOXET CKOPPEKTHPOBAThH
MPE/IOKEHHYI0 CXeMy TIepeBO/Ia.

6. Pacnpenenelme 3auaHm‘71 )Il/IaFHOCTl/I‘leCKOﬁ paﬁOT])I mo COACPKAHUIK U
npoBepsieMbIM YMCHUAM

B Ta6J'II/II_IaX 1lu?2 MpeACTaBJICHO pacnpeacjIceHue 3aJlaHUd 110 BJIEMEHTaM
COACPKaHUA U MPOBEPACMBIM YMCHUAM U crocobam JCHCTBUM.

Tabauya 1
Pacnpeoenenue 3adanuii ouaznocmuueckoi pabomaul
o npoeepAEMbIM IIEMEHMAM COOEPICAHUSA
Kon Tembl Kypca Hucao
K3C 3alaHui
1.4 | [IpeoOpa3oBaHus BeIpaKCHUH 2
2.1 | YpaBHeHus 2
3.3 | OcHOBHBIE dnIeMeHTapHbIe QYHKINT 1
4.1 | IlpousBoxaHas 1
5.1 | [Inanumerpus 1
5.2 | IIpsimMbIe U TIJIOCKOCTH B POCTPAHCTBE 1
5.3 | MHororpaHHuKH 1
6.3 | DeMeHTHI TeOpUHU BEPOSTHOCTEH 2

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKoro npaga. CroGOH0e 1 c MOGBIX . BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,
OPAHICHO HCMOL30BANHEN B THHHBIX LEISX i Z0MTY ek B HeKOMMEP uemsx. Hap BLicy " ii spsetes
HapylleHieM aBTOPCKIX NaB i BICUET HACTYILICHIE T i it 1 yronoroii B COOTBETCTRII ¢ 3aKoHOAaTENbCTBOM Poccuiickoii Dexepautit.
B Ciysae caMOCTOATENIBHOTO HCTOb30BaiIA MATepHaIoB Tecta FAOY JITTO MIIKO He HecéT OTBETCTBEHOCTH 3 YIPATy aKTya/lbHOCTH TeKCTa.

© MOCKOBCKHIf LIGHTP KauecTBa 00pa30BaHHs.




Pacnpeodenenue 3ad0anuil ouazHocmuuecKoil pasomaot

N0 NPoGeEPAEMbIM YMEHUAM U CROCOOAM OelicmEuil

Tabnuya 2

KOHTpOJll/IpyeMbIe Tpeﬁonamm K YPOBHIO MOATOTOBKHA

Yucao
3adaHui

BeInonHATE  apuMETHYECKUE JACHUCTBHSA, COYETas YCTHBIE W
MMICEMEHHBIE TPUEMBI; HAXOAWTHh 3HAUYEHHUS KOpPHS HATYypaJbHOU
CTETeHH, CTETICHH C PAllMOHANBHBIM ITOKa3aTeeM, JIorapudma

BblunCcHIsAT, 3HAUYEHHS UYHCIOBBIX U 6yKBeHHLIX Bmpameﬂnﬁ,
OCYHICCTBJIAA HeO6XO,HI/IMI>Ie IIOJCTAaHOBKH U HpeO6p330BaHI/I$I

Pemrate  panmoHanbHBIC, HPpPAIMOHANBHBIC, IOKa3aTCIbHEIC,
TPUTOHOMETPUYECKHUE U JIOTapU(PMUIECKHE YPaBHEHHNS, HX CHCTEMBI

OnpenensTe 3HaueHWe (YHKIUU IO 3HAYCHUIO apryMEHTa IpH
pa3MYHBIX crmocobax 3amaHus (QYHKIIMH; OMUCHIBATH O Tpaduky
MOBEJICHUE M CBOWMCTBA (DYHKIMU, HAXOIWUTH MO TpauKy (YHKIHH
HauOoNblllee W HauMEHbIIee 3HAYeHHs; CTPOUTHh TpapuKu
W3YYCHHBIX (PYHKIMI

Penrats IUTAHUMETPUIECKUE 3a1a9u Ha HAXOXKICHUE
TeOMETPUIECKUX BETMIUH (JJTHH, YTIIOB, TUIOIIACH )

Pemrate mpocreiiiiue cTepeoMeTpHUYCCKHE 3a/1aud Ha HAXOXKIICHHE
TeOMETPUYECKUX BEIWYMH (JTMH, YTIJIOB, IIomaned, oObhEMOB);
UCIONIb30BaTh  MPH  PCHICHHHM  CTEPEOMETPHYCCKHUX  3a/ad
TUITAHUMETPUYECKHE (AKThl M METObI

MO[[eJ'II/IpOBaTI) PpCaJibHbBIC CUTYallH Ha A3BIKC anre6p},1, COCTaBJIATH
YpaBHCHHUA W HEPABCHCTBA II0 YCJIOBHIO 3ajaaydd; HCCICIOBATH
TOCTPOCHHBIC MOJICJIN C UCTIOJIb3OBAHUEM alnapara anre6pl)1

MopenupoBaTh ~ pealibHble  CHTyallMd Ha  S3bIKE  TEOPHHU
BEPOSITHOCTEH M CTAaTHCTHKH, BBIYUCITH B MPOCTEUINUX CIyYasx
BEPOSTHOCTH COOBITHI

B IIpuiioxkeHun Tpe/ICTaBIICH TUTaH BapyaHTa THArHOCTHYECKOW PabOTHI.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGHIX . BXOAILIX B COCTAR JANNOTO TEKCTa,

OIPANITICHO HOOLI0BANHEM B HUIbIX LEAX U 0T hex s p uensx. Hap B "

HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii ii 5 ¢ 3axoronarenscTsom Poccuiickoit Dexepaiit.

it ABseTC

B cllyuac CaMOCTORTEBHONO HCTIO/530BANIA MATEPHAIIOR TCCTa TAOY JIIO MIIKO e HecET OTBETCTBEHHOCTH 32 YIPATY AKTYa/IbHOCTH TEKCTa.

© MOCKOBCKHIl LISHTP KauecTBa 00pa30BaHHs.

Ilpunoscenue 1

Iliian BapuaHTa AMArHOCTHYECKOIH padoThI

Pacum¢poska ko108 2-ro u 3-ro cronbuoB npeacrasieHa B Koaudukarope
MIPOBEPSEMBIX TPEOOBAHUH K YPOBHIO ITOTOTOBKH M 3JIEMEHTOB COJACP)KAHMS.

Tunet 3amanuii: KO — 3amanne ¢ KpaTkKuM OTBETOM B (OpME IIEIOr0 YHCa HITH

Jpodu.

YpoBHU CIIO)KHOCTH 3a7anuii: b — 6a30BbIii, [1 — MOBBIIEHHBIH.

TMo3umus Kox Tun Vposens MaxkcuMaJIbHBII
B TecTe Kox K9C | Koa KT MPO 3aJaH CHOKHOCTH 0411 32 BBINOJIHEHHE
usi 3agaHust
1 2.13,2.1.2 2.1 KO b 1
2 6.3.1 54 35 KO b 1
3 5.1 4.1 3.6 KO b 1
4 142,143 1.1 KO b 1
5 52,53 4.2 KO b 1
6 4.1.1 3.1 3.6 KO b 1
7 14.1,143 1.2 KO II 1
8 2.12,2.1.8 5.1 KO II 1
9 332,333 |3.1,5.1[42,3.6 | KO 11 1
10 6.3.1,6.3.2 54 KO II 1
Bcero 3amannii — 10; u3 HuIX
10 TUITY 3a/IaHUi: C KpaTKUM oTBeToM — 10);
110 YpOBHIO clokHOCTH: b — 6; T1 — 4.
MakcumasbHbli nepBUYHbINA Oaju 3a padoty — 10.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKoro npaga. CroGOH0e 1
OPAHICHO HCMOM30BANIEM B THHHbIX LETAX 1
HapylleHieM aBTOPCKIX NaB i BICUET HACTYILICHIE T

MOOBIX , BXOMAILIX B COCTAB JaHHOrO TeKCTa,

HeK) B

uensx. Hap B

I it ABseTC

ii 5 ¢ 3axononarenscTaom Poccuiickoit Dexepaiti.
B cllyuac CaMOCTORTEBHONO HCTIO/530BANIA MATCPHAIIOR TCCTa TAOY JIIO MIIKO e HecET OTBETCTBEHHOCTH 32 YIPATY AKTYA/bHOCTH TEKCTa.

© MOCKOBCKHIf LIGHTP KauecTBa 00pa30BaHHs.




JemMoHCTpPallMOHHBIN BAPUAHT AMATHOCTHYECKOH PadoThl 10 MaTeMaTHKe
(¢popmat EI'D npoduiibHbIi YPOBEHD)
aas 11 kaacca

Omeemom K 3a0anuam A6NAEMCA Uenoe YUCi0 UlU KOHeUHAs 0ecAMUYHAA
0pody. 3anumiume uucio 6 noae omeema 6 meKcme padomol, 3amem
nepemnecume e20 6 ONAHK  MeECMUPOGAHUA  CRpAéa oOm  HoMepda
coomeemcmeyouiez0 3a0anus, HaAyuHas ¢ nepeoii knemouku. Kasxcoyro
uugpy, 3HaAK «MUHYCY U 3ARAMYI0 RUUWIUME 6 OMOEbHOU Klemouke
6 coomeemcmeuu ¢ npueedénnvimMu 6 Onanxke oopazyamu. FEounuuywn
uzMepeHuil nucamo He HyHCHO.

Pemnte ypaBHeHue +/2x+3 =x. Ecaum KOpHEM OKaxeTcs HECKOJBKO, TO
B OTBET 3allMIINTE HAUMEHBIINHA U3 HUX.

OrTBerT:

B cOophuke O6mieroB mo Ouosioruu Bcero 25 OmnetoB. Tonbko B ABYX OuieTax
BCTpeyaeTcss Bompoc o rpubax. Ha sk3aMeHe BBIMYCKHHUKY HOCTagrcsi OIUH
CIIy9aiiHO BBIOpaHHBIA OWJIET M3 3TOTO cOOopHUKA. Haiimure BepoOSTHOCTH TOTO,
YTO B 3TOM OmiieTe OyAeT BOmpoc o rpudax.

OTBeT:

CropoHsl apauiesiorpaMma paBHbl 24 u 27. BeicoTa, onylieHHasi Ha MEHBILIYIO
U3 3THX CTOpOH, paBHa 18. Haiimure BBICOTY, ONYyIIEHHYIO Ha OOJIBIIYIO
CTOPOHY MapaIeIorpamMma.

OrTBerT:

1 9
Haiinute 3Hauenue Bepakenus 4° -1610

OTBeT:

ITnomanps OOKOBOW IMOBEPXHOCTH TPEYTOJBHON TPU3MBI
paBHa 24. UYepe3 CpeaHIOD JHHHUIO OCHOBAHUS MPHU3MBI
MPOBEJICHA TUIOCKOCTh, TapajuieNibHas OOKOBOMY peOpy.
Haiinute miomans OOKOBOH TOBEPXHOCTH OTCEYEHHOM
TPEyroJIbHOU MTPU3MBI.

OTBeT:

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOJAIIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEIAX HCK. B MMep nensix. Hapy BB i i spasercs
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii o ¢ 3axoronatemscTaom Poccniickoit Dexepatit.
B cyac caMOCTORTELHORO HCIO/L30BaMIs MaTepHa0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIN 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

Izl Ha pucyske uzo6pakeHsl rpaduk QpyHkumn y = f(x) ¥ KacaTenbHas K HeMmy

B TOUKe ¢ abcrwccoil x,. Haiimnre 3madenne mpomsBomHon (ynkumn f(x)

B TOYKE xo.
yh
4
/ 1‘\//
|
0 1 2 %[\ 6 | *
/l
-3
/ y=f(x)\
N
OTBeT:

Jlokatop Oatrckada, pPaBHOMEPHO MOTPYKAIOIIETOCST BEPTHKAIBHO BHU3,
WCITyCKaeT yIbTPa3ByKOBOM curHan d4actotod 749 MI'm. Ilpuémuuk
PETUCTPUPYET YACTOTY CUTHANA, OTPaXEHHOro OT JHAa okeaHa. CKOpPOCTh
norpyxenus 6arrckada (B M/C) M 9aCTOTHI CBS3aHBI COOTHOIIIEHUEM

_ =1

v=c -,

f+7
rae ¢=1500 M/c — ckopocTb 3Byka B BOJE, f,— YacTOTa HCIYCKaeMOIO
curHana (B8 MI'm), f — wacrora oTpaxénHoro curxaina (8 MI'm). Haiinute

4acToTy oTpaxénHoro curhaiga (B MI'm), ecmu Gatrckad) MOrpyx,aercs co
CKOPOCTBIO 2 M/C.

OTBeT:

BecHoil xatep unér mMpoTHB TEUEHUS PEKH B l% paza MeIJIeHHEe, 4YeM II0
TedeHnto. JleToM TedeHue ctaHOBHUTCA Ha | kKM/4 MemieHHee. [loaToMy jeTom
Karep UAET NPOTHUB TEUEHMsS B 1% pasa MelUleHHee, 4yeM 10 Teuenuto. Haiinure

CKOPOCTh TEUCHHUST BECHOM (B KM/4).

OTBeT:

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX

. BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,

OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEJIAX U HCK. B MMeEp uensix. Hapy BB i i spasercs

HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T i, ii 1 yronoroii 5 ¢ 3axoronatemscTsom Poccuiickoit Dexepaiit.
B clyac caMOCTORTELHORO HCIOL30BaMIS MATepHAI0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




Ha pucynke wu300paxéH rpadux
¢Gyskmmn Buga  f(x)= ax>+bx+ec,

rae 4mcia a, b um ¢ — nensle.
Hatinute 3nauenue f(—12).

OrtBerT:

Bapuant 211000

i

T

CUMMETpPHYHYIO UI'PAJIBHYIO KOCTh OPOCHIM TpH pasa. M3BecTHO, 4TO B cymMme
BBIMIAZI0 6 0ukoB. KakoBa BEpPOSATHOCTH COOBITHS «XOTs OBl pa3 BBINAIO TPH

ouKa»n?

OTBeT:

He 3abyobme nepenecmu éce

omeemaosl

6

onank mecmuposanus

6 cOOmeemcmeuu ¢ UHCIMPYKYUeii no 6bINOIHEHUIO PAGONbL.
Ilposepvome, umobvl Kadxcowvlii omeem 0bl1 3aNUCAH 6 CHPOKE C HOMEPOM

coomeemcmeyrouieco 3a0anus.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 MOGBIX . BXOJAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEIAX HCK. B D uensix. Hapy BB i i spasercs
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii 5

¢ saxoronatenscTaom Poccuiickoit Dexepaiti.

B Ciiyuac caMOCTOATEIBHOFO HCHOL30BaIA MaTepuanos Tecra PAOY JITIO MLIKO ne HecéT OTBCTCTBENTHOCTH 3 YTPATy aKTYILHOCTH TOKCTA.
© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

Homep
3aJaHus

IIpaBunbHbIH

OTBET

1

3

0,08

16

16

12

-1,75

751
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61
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0,6

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1

MOOBIX

, BXOJIAIIX B COCTAB JIWHHOTO TEKCTa,

" i sBsseTCs

OrPaHUUEHO HCTIONB30BAHHEM B JIHUHBIX LEMAX H HCK

B

p

HapyLCHleM ABTOPCKIX NIPAB I BICUET HACTYILICHHC ©

ii 1 yronoroii

uensx. Hapy
B

¢ 3axoronatemscTsom Poccuiickoit Dexepaiit.

B clyac caMOCTORTELHORO HCIOL30BaMIS MATepHAI0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.



