Crnenudurkanus
KOHTPOJIbHBIX H3MEPUTEIbHbIX MATEPHUAJIOB

A5 nposeaeHus B 2021 roay eAMHOro rocy1apcTBEHHOI0 IK3aMeHa
no MATEMATHUKE

1. HazHavyeHne KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB

KoHTponbHBIE M3MEpUTETbHBIE MATEPHAIBI MO3BOJISIIOT YCTAHOBUTH YPOBEHB
OCBOCHHS  BBIMMYCKHUKAMH TOCYJAapCTBEHHOTO 00Opa30BaTEIBLHOTO  CTaHAapTa
cpeaHero (moaHoro) obuiero oopazoBanus. PesynbraTel EquHoro rocygapcTBeHHOTO
PK3aMeHa M0 MaTeMaTHKe MPHU3HAIOTCS 0011e00pa3oBaTeIbHBIMU YUPESIKICHUSIMH, B
KOTOPBIX pearn3yroTcsi 00pa3oBaTelbHbIE TPOTPAMMBI CpeaHEro (IOJTHOTO0) O0IIero
o0pa3oBaHusA, Kak pe3yJbTaThl T'OCYJAPCTBEHHOW (MTOrOBOIl) arrecTanuu, H, IO
KEIaHUID  aOWUTypHEHTA, o0pa3oBaTEeNbHBIMU  YYPEKICHUSIMH  BBICIIETO
mpoecCHOHaTBFHOTO 00pa30BaHUsI KaK PE3yJbTAaThl BCTYNMUTEIbHBIX UCTIBITAHUNA TI0
MaTeMaTHhKe.

2. Iloaxoabl K 0TOOPY coaep:xkaHus, pa3padorke ctpykrypsl KUM EI'D

[IpenacraBnenHass MoJelb 3K3aMEHAIIMOHHOW paboThl MO MaTeMaTUKeE
(komudukaTOpsl DJIEMEHTOB COJCpPXKAHUS ¢ TPEOOBAHM JJI1 COCTaBIICHUS
KOHTPOJIbHBIX U3MEPUTEIbHBIX MAaTEPUATIOB, I€MOHCTPAIIMOHHBIM BapUAHT, CUCTEMaA
OLICHUBAHUS JK3aMEHAIIMOHHOW paboThl) MpeAHa3HaueHa [Jisi HWCIOJIb30BaHUS B
KaueCcTBE KOMILIEKTAa HOPMATUBHBIX JOKYMEHTOB, PErNIAMEHTUPYIOIIUX pa3padOoTKy
KOHTPOJBHBIX W3MEpPUTEIbHBIX MaTepuasioB EI'D mo maremarmke B 2020-2021
y4eOHOM roay

Pabota cocTouT u3 1Byx 4acTtei u coaepkut 21 3ananue.

Yacte 1 copepxut 11 3ananuii (3aganus 1-11) ¢ kpaTkuM 4KUCIIOBBIM OTBETOM,
MIPOBEPSIOIINX HAIMYUE MPAKTUYECKUX MATEMAaTUYECKUX 3HAHUM U YMEHUI 0a30BOTr0
YPOBHSI CJI0KHOCTH.

Yacte 2 comepxur 10 3amanuii mo Marepuany Kypca MaTeMaTHKUA CpeaHEH
mKoJbl. M3 HUX 4eTwhipe 3amaHus (3amanus 12-15) ¢ kpaTkMM OTBETOM M IIIECTh
3amannii (3amanus 16 - 21) ¢ pa3BEPHYTHIM OTBETOM.

BeinonHenne 3agaHuii yacTd 1 3K3aMeHalMOHHOM pa0OoThl (3amanus 1-11)
CBUJICTENIbCTBYET O HAIMUMM Y YYaCTHUKA dK3aMeHa o0llieMaTeMaTUueCKUX YMEHUM,
HEOOXOJMMBIX YEJIOBEKY B COBPEMEHHOM O0IIIeCTBE. 3aJjaHus 3TOM YaCTU MPOBEPSIOT
0a30BbI€ BHIYUCIUTEIbHbBIC U JIOTUYECKHE YMEHHUS U HABBIKM, YMEHUE aHAIM3UPOBATH
uHpopManuio, TPEACTAaBICHHYIO B Tpadukax U Talbauuax, MCHOJIb30BATh
MPOCTEHIINE BEPOSTHOCTHBIE U CTATUCTUYECKHE MOJENIH, OPUECHTUPOBATHCS B
MPOCTEHIINX TEOMETPUUECKUX KOHCTPYKIHUSIX. B mepByio 4yacTh pabOThl BKIFOYEHBI
3ajaHusi 0a30BOr0 YpPOBHSI MO BCEM OCHOBHBIM pazzaenam tpeboBanuit ['OC —
reoMeTpusi (MUIAHUMETPUSL U CTEpEeOMEeTpus), ainredpa, Havala MaTeMaTHYECKOIo
aHau3a.

3aganus vactu 2 palOThl MpeAHA3HAYEHbI [JIsi MPOBEPKU 3HAHUM Ha TOM
YpOBHE TpeOOBaHU, KOTOPHIA TPAJTUIIMOHHO IPEABIBISAETCS By3aMu ¢ TPOPUIBHBIM
AK3aMEHOM M0 MaTeMartuke. [locnennue nBa 3aaHus BTOPOM YacTH MpeTHA3HAYEHBI
JUIT  KOHKYPCHOTO OTOOpa B BY3bl C TOBBIILICHHBIMM TpPEeOOBaHUSIMHU K
MaTeMaTH4eCKON MOATOTOBKE aOUTYpPHUEHTOB.

CoxpaHeHa yCHenHo 3apeKOMEH0BaBIIAs ce0sl cUcTeMa OLICHUBAHUS 3aIaHUI
C pa3BEepPHYTHIM OTBETOM. JTa CUCTEMA, MPOJOJKUBILIAS TPAAUIUU BBITYCKHBIX U



BCTYIUTENbHBIX JK3aMEHOB 10 MAaTeMaTUKE, OCHOBBIBAETCS Ha CIEAYIOUIUX
MPUHIIUATIAX

1. Bo3MOXHBI pa3nuyHble CIOCOOBI PEIICHUs B 3alUCH Pa3BEPHYTOIO OTBETA.
I'maBHOE TpeOoBaHUE — pelIeHUE JOKHO ObITh MATEMAaTUUYECKU TPAMOTHBIM, U3 HETO
JIOJDKEH OBITh MOHATEH XOJ pacCyXIeHUM aBTopa paboTsl. B ocrambHOM (METOJ,
dbopMa 3amucu) pemeHne MOXKeT ObITh MPOM3BOIBHBIM. [l0JIHOTa 1 00OCHOBAaHHOCTH
paccyXJIeHUN OIEHHUBAIOTCS HE3aBUCUMO OT BBIOpAaHHOrO MeToaa pemeHus. [lpu
ATOM OLICHUBAETCS MPOJIBUKEHUE BBIIMTYCKHUKA B PEIIICHUU 33/1a4l, a HE HEJ0UYETHI 110
CPaBHEHHUIO C «3TAJIOHHBIMY PEIICHUEM.

2. Ilpu pemieHnu 3a7auyu MOKHO HCIOJIB30BAaTh 0€3 JOKA3aTENbCTB U CCHUIOK
mo0ble MaTeMaTuueckue (hakThl, cojiepKalirecs B yueOHUKaX U y4eOHBIX MOCOOUSIX,
JOMYIIEHHBIX WM PEKOMEHI0BaHHBIX MHuHHCTEpCTBOM NpocBenienns [IMP.

Hacrosmas moaens 3K3aMeHAIIMOHHON padoThl pa3paboTaHa Ha OCHOBE M C
WCIIOJIb30BAaHUEM OTKPHITOrO OaHKa MaTeMaTH4YeCKUX 3aJaHui, JOCTYIHOIO
IIKOJbHUKAM, YUUTEIISIM U POJIUTEIISM.

DK3aMeHallMOHHBIE 3aJlaHusl pa3padaThIBAIOTCA HA OCHOBE TOCYAapCTBEHHOIO
o0pa3oBaTeIBLHOTO CTaHAApTa cpeaHero (moiaHoro) obmiero obpazoBaHus. TeKCTHI
3aJaHUM MpeasiaraeMoi MOAEIN dK3aMEHAIIMOHHONW padOThl B 1I€JIOM COOTBETCTBYIOT
dbopMynrpoBKaM, TPUHATHIM B y4eOHHWKAX W y4EOHBIX MOCOOMSAX, BKIFOYCHHBIM B
rOCYJapCTBEHHbIN MEPEUECHbD.

3. CTpyKTypa KOHTPOJIbHBIX U3MEPUTEIbLHBIX MATEPHUAJIOB.

DK3aMeHallMOHHasi paboTa COCTOUT U3 JIBYX YaCTEW, KOTOPbIE Pa3IMYaroTCs 10
COAEPKAHUIO, CIOKHOCTA M YUCy 3aaaHuil. OnpenensromuM TPU3HAKOM KaxIou
yacTu padoThI siBNgeTCs (hopMa 3aJaHuM:

—yvacth | comepxkut 11 3ananmii (3aganus 1-11) ¢ kpaTkuM OTBETOM 0A30BOTO
YPOBHSI CJI0KHOCTH;

— YacTh 2 COACPKUT YeThIpe 3amanus (3amaHusi 12-15) ¢ KpaTKuM OTBETOM
MOBBIINIEHHOTO YPOBHSA CJOKHOCTH W IIeCTh 3amaHuii (3amanus 16 - 21) ¢
Pa3BEPHYTHIM OTBETOM MOBBIIIEHHOTO U BEICOKOT'O YPOBHEN CIIOKHOCTEM.

B tabnuue 1 nmpuBeneHa cTpykTypa 3K3aMeHAIMOHHOM paOOTHI.

Tabnuya 1. Cmpyxkmypa eapuanma KUM

Yacrpl Yactn2
Yucao 3aganuii-21 11 10
Tun 3aganui 1-11 12- 15
u ¢popma C KpaTKUM OTBETOM B BHJIE LIETIOTO C KpaTKUM OTBETOM B BHJIE
OTBeTa yHcla WIM KOHEYHOU JeCATHIHOMN [EJIOT0 YHCia MM KOHSUHOMU
apoou IECATUIHOHN IpooH
16 - 21

C pa3BEPHYTHIM OTBETOM
(moxHas 3amuch peleHus ¢
000CHOBaHHEM BBITIOJTHEHHBIX

TEUCTBUN)
YpoBeHb CJI0KHOCTH ba3oBblii IloBbIlIEHHBIN ¥ BHICOKHUI
Iposepsiempbrii | 1. MaTematuka 5-6-x K1accoB 1. Anrebpa 7-9-x knaccoB
y4eOHbIii 2. Anrebpa 7-9-x kiaccoB 2. Anrebpa u Hayana
MaTepHuaJl 3. AnreOpa u Havana ananm3a 10—11 ki | ananuza 10-11-x kimaccos
KYpCOB 4. Teopust BeposiTHOCTEN U cTtatucThKa | 3. ['eomerpus 7-11-x
MaTeMaTuku | /—9-X KiaccoB KJIacCOB

5. 'eometpus 7-11-x knaccoB




3afaHue ¢ KpaTKUM OTBETOM CUMTAETCS BBIIIOJTHEHHBIM, €CIIM BEPHBIM OTBET
3adukcupoBaH B OnaHke oTBeToB Ne 1 B Toi ¢opme, KOTOpas MpeaycMOTpeHa
MHCTPYKIIMEH MO BBIMOJHEHMIO 3aianusi. OTBeTOM Ha 3aaaHus 1-15 sBusercs uenoe
YUCJIO WM KOHEUHAas JeCATUYHAs APOOb.

3amanus 16 - 21 Bximowaer 6 3aJaHUil C pa3BEPHYTHIM OTBETOM, B UHUCIIC
KOTOPBIX 4 3aJaHus TMOBBIIIEHHOTO W 2 3aJaHusl BBICOKOTO YPOBHS CIOXHOCTH,
npeaHa3HaueHHbIe i 0osee TouHOM quddepeHman abUTypUEeHTOB BY30B.

[Ipy  BBIIONHEHWMM  33JaHUM C  Pa3BEPHYTBIM  OTBETOM  4YacTh 2
9K3aMEHAIIMOHHOW paOoOThl B OjaHKe OTBETOB Ne 2 MOJDKHO OBITH 3allCaHO TOJHOE
000CHOBAHHOE PEILICHUE U OTBET JJI KaXI0M 3aauu.

4. Pacnpenenenue 3aganuiit. KUM EI'D no coaepxkaHuw, npoBepsieMbIM
YMEHHMAM M BUAAM JeATeJIbHOCTH.
Tabnuya 2. Pacnpedenenue 3a0anuil no cooepicamenbHblm O10KAM YueOH020 npeomema

IIpoueHT MaKCUMAJIBLHOIO
ConepxaresibHbIe 0JI0KH 110 Yucao Makcu- NMepPBUYHOIO 0aJuIa 3a 3aJaHus
koauduxaropy KI3C 3aJaHuii| MAJbHBIA | JaAHHOTO 0JIOKA COJEepPKAHUSA OT
nepBUY- MaKCUMAJIbHOI0 EPBUYHOIO
HbII 0aJu1 | 6asa 3a BCo padory, paBHOro 33
Anrebpa 7 10 30,3%
YpaBHEHUS U HEPABEHCTBA 4 10 30,3%
DyHKIMHN 2 2 6,1%
Hauvana MaremaTHUeCKOro aHaimsa 1 1 3,0%
['eomerpus 6 9 27,3%
DneMeHThl KOMOMHATOPUKH,
CTaTUCTUKHU U TEOPUHU 1 1 3,0%
BEPOSITHOCTEN
Hroro 21 33 100%
Tabnuya 3. Pacnpedenenue 3a0anuil no nposepsiemvim YMeHUsIM U 6UOAM 0esimelbHOCMU
IIpoBepsiemble yMeHHSI H BUABI IIpoueHT MaKkcHMAIbHOT O
AeATeJbHOCTH (10 Kogudukaropy | UYuciao Makcumanab-| NepBHYHOIrO 0ajjia 3a 3ajaHusi
KT) 3alaHui HBbI JAHHOT0 BU/Ia YUeOHOM
NEePBUYHBIH | 1eSITeIbHOCTH 0T MAKCHMAJILHOTO
0as NMepBUYHOIO 0ajJ1a 3a BClo padory,
paBHoro 33

VYMeTh UCIT0IB30BaATh
NpUOOPETEHHbIE 3HAHNUSA U YMEHUS 3 3 9,1%
B MPAKTUYECKOMN JEATEILHOCTH U

MOBCEIHEBHON XU3HU

VYMeETh BHINOJIHATEH BEIUMCIICHUS U

peoOpa3oBaHms 2 2 6,06%
YMeTb pemars ypaBHEHUs U
HEPaBEHCTBA 4 10 30,3%
YMeTh BBINOJHATH AEHCTBHS C 2 2 6,06%
GyHKUMSIMU

VYMeThb BBIOJIHATH IEUCTBUS C
reOMeTpUUECKUMU (pUrypamu,
KOOpJAMHATaMH U BEKTOPAMHU 27,271%

»
(o]

YMeTb CTPOUTH U UCCIETOBAThH 4 7 21,21%
MaTEMaTHYECKUE MOJIEIN

HUroro 21 33 100%o




CopnepxaHrue W CTPYKTypa S3K3aMEHAallMOHHOM paloThl JAal0T BO3MOXHOCTh
JIOCTATOYHO MOJIHO MPOBEPUTH KOMIUIEKC YMEHUH MO MPEIMETY.

5. Pacnpenesienue 3ajanuii padoThbl 10 YPOBHIO CJI0KHOCTH
Yacte 1 comepxut 11 3ananunii 6azoBoro ypoBHs (1-11). Hacte 2 comepxut
BOCEMb 3aJlaHUi MOBBIIIEHHOTO YpoBHS (12-19) w nBa 3amaHus BBICOKOTO ypPOBHS
cioxkaoctH (3amanus 20, 21).
Tabnuya 4. Pacnpedenenue 3a0anuii no ypoGHIO CILONCHOCU

IIpoueHT MaKCHMAJIbHOI0 NEPBUYHOIO
YpoBeHb Yuciao | MakcuMaJbHbIN 0aJi1a 32 3aJaHUA JAHHOTO YPOBHS
CJI05KHOCTH 3a/IaHuii NEePBUYHBIH | CJOKHOCTH OT MAKCMMAJIbHOI0 NEPBHYHOIO
3agaHui 0aJ1 0aJu1a 3a BCIO padoTty, paBHoro 33
BaszoBerit 11 11 33,3%
[ToBEIIIEHHBIHI 8 14 42.4%
Bricokuit 2 8 24,3%
HTtoro 21 33 100%

6. IlponokurenbHocTs EI'D mo maTematuke
Ha BbInonHeHre sK3aMeHaMOHHOM paboThl 0TBOAUTCS 3 yaca 55 MunyT (235 MuH.).

7. JlonoiHUTEIbHBIE MATEPHAJIbI U 000PYA0BaHUE
[Ipu BBINOJIHEHUM 3aJaHUN PA3PELIACTCS MOJIb30BATHCS JIMHEUKON.

8. Cucrema oueHMBaHUA OTAEJbHBIX 3aJJaHMH M IK3aMEHANMOHHOM PadoThLI B
neJIoM

[IpaBunbHOE pelieHue Kaxaoro w3 3aaaHui 1— 15 onenuBaetcs 1 Oanmmom.
3ajaHue CUMUTAETCS BBINOJHEHHBIM BEPHO, €CIU 3K3aMEHYEMBIN Jasl MpaBUIbHBIN
OTBET B BUJIE II€JI0TO YKCJIa WJIM KOHEYHOU IECATUUHOU IPOOH.

3amaHusi ¢ pa3BEPHYTHIM OTBEeTOM olleHuBarotcst ot 0 g0 4 6amnos. [lonHoe
MpaBHJIBHOE pEIICHUE Kakaoro u3 3amanmii 16 m 17 omeHuBaercs 2 Oauramu,
Kakaoro u3 3amanm 18 m 19 — 3 Oammamm, kaxkmoro m3 3aganuii 20 u 21 — 4
Oanamu.

[IpoBepka BbIMoONHEHUS 3agaHni 16 - 21 mpoBOIHUTCS AKCIEPTAMU HA OCHOBE
CIELHUANIBHO Pa3pa0OTaHHON CHUCTEMbI KpUTEpHeB. MakcumaiabHbI Oalll 3a BCHO
paboty — 33.

9. M3MeHeHHsI B CTPYKTYpe H COJEPKAHUU IK3aMeHANMOHHOI padoThl 2021 r.
no cpaBHeHnuo ¢ 2020 r

Mogens EI'D nmo marematuke 2021 T He MMeeT U3MCHEHHUH IO CPABHEHHUIO C
mogaenbto EI'D 2020 r.

10. Ilnan 3x3aMeHanuoOHHOM pa6oThl 2021 roga

ConepxaHue -HK3aMEHAIIMOHHOM paboThl 10 MaTeMaTHKE OTpPaXeHO B
oboOmennoMm rtraHe Bapuanta KHMM. Ha ocHoBe 0000IeHHOr0 TIUIaHa
AK3aMEHAIMOHHON palboThl (QOPMHUPYIOTCS TIUIAHBI [ COCTABJICHUSI OTIEIbHBIX
JK3aMEHAIMOHHBIX BapuaHToB KM.



O6006mennbIii mian Bapuanta KUM EI'D 2021 r. no MATEMATUKE

YPOGHM CNLOJHCHOCINU 3A0AHUS

Obos3nauenue 3adanuti 8 pabome u o61anke omeemos: 1- 15 — 3adanus c
kpamxum omeemom, 16 - 21 — 3aoanus ¢ pazeeprymoim omeemom.

: b —6azo06viu, 11 — nosvliuwennwiii, B — evicoxuii.
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1 VYMeTh UCII0IB30BaTh 6.1 1.11, | b 1 5 2
NIPUOOPETEHHBIE 3HAHUS U 1.1.3
YMEHHUS B IPAKTUYECKON 2.1.12,
NESATEILHOCTH 1
MOBCEIHEBHON XU3HU
2 YMeTh UCToSIb30BaTh 6.1 111 | b 1 5 2
NIPUOOPETEHHBIE 3HAHUS U 1.1.3
YMEHUS B IPAKTUUECKOU 2.1.12
NEeSATEILHOCTH U
MOBCEIHEBHON XU3HU
3 VMeTs noiab30BaTh 3.1, 3.1.1- | b 1 5 2
NIPUOOPETEHHBIE 3HAHUS U 6.2 3.1.3,
YMEHUS B IPaAKTUUECKOU 6.2.1
JESATEILHOCTH 1
MOBCEIHEBHON XU3HU
4 |YMeTb BBIIOIHATH BeuncieHusy 1.2. 141, | b 1 10 4
1 IpeoOpa3oBaHMs 1.3 1.4.2
5 VMeTh BBIIONMHATSE aeiictBus ¢ | 4.1, 51.1- | b 1 5 2
reoMeTpuiueckumu purypamu, | 5.2 5.1.4,
KOOpJAMHATaMH U BEKTOPAMHU 5.5.5,
5.6.1.
6 | YMeTh CTpOUTH U HCCIE0BATh
npocTeimue MmareMaTuaeckue | 5.4 631 | b | 1 5 3
MOJICITH
7 YMersb pemarp 2.1 211-| b | 1 5 3
ypaBHEHUS U HEPABEHCTBA 2.1.6
8 VMeTh BBIIONHATSE aeiictBusi ¢ | 4.1, 121 | b 1 8 3
reomeTpuiyeckumu ¢purypamu | 4.3, 5.1.1-
5.2 5.1.4,
55.1,
55.5
9 YMeTh BBINOHATH 3.1.1-
nercTBUs ¢ GQYHKIUSIMU 3.1, 313, | b 1 10 3
3.3 3.2.1,
421




10 | YMmers BeImONHATE AelictBusi ¢ | 4.2 5.3- 15 4
reOMETPUYECKUMH PUTypamH, 5.4
5.5.6.
11 | Ymers cTpouth u uccnenoBats| 5.1, | 2.1.12,
npocTeimue maremaTuaeckue | 6.1- | 6.2.1 15 7
MOJEIN 6.3
12 |YMeThb BBIIOIHATEH BEIYUCIIEHUS 1.1-
1 IpeoOpa3oBaHMs 1.1-13| 14 8 3
13 | YMeTh BBIIOIHSITE JEUCTBUS C 53-
reoMeTpuiueckumu purypamu. | 4.2 5.4, 10 7
5.5.6,
5.5.7.
14 VYMeETh BBIIOIHSITH 3.2, 4.1, 25 10
NeNcTBUS ¢ QyHKIUSAMU 3.3 4.2
15 YMeTh CTpOuTh U 5.1 2.1.1, 25 10
HCCIIE0BATh MPOCTEHIITNE 2.1.2,
MaTEMaTHYECKHUE MOJIEIU 2.1.7-
2.1.9
2.1.12
16 | Ywmers pemars ypaBuenus u | 2.1-2.3 | 2.1, 32 15
HEPABEHCTBA 2.2
17 | YMeTh BBIIIOJIHATH JEUCTBUS C
reoMeTpuiueckumu ¢urypamu, | 4.2, 5.2-
KOOpJIMHATAMH M BEKTOPAMH 4.3 5.6 40 25
18 YMeTh pemath ypaBHCHUS U
HEPaBEHCTBA 2.3 2.1, - 30
2.2
19 | YMeTh BBIIOIMHSITE AEUCTBUS C
TreOMETPUYCCKUMH (PUTYPaAMH,
KOOpAWHATaMHu U BekTtopamu | 4.1 5.1 - 30
20 YmeTs pemarb 2.1-- | 2.1,2.2,
ypaBHEHUS U HEPABEHCTBA 2.3 3.2, - 30
3.3
21 |YMeTh CTPOUTH M HCCIIE0BATh
npocreimme maremarnueckue | 5.1, 1.1, - 35
MOJEIIN 5.3 1.4




