Crneunudpuxanus
KOHTPOJIbHBIX U3MEPHUTEJbHBIX MATEPHAJIOB

nJist mpoBenenusi B 2024 roay eImHOro rocyapcTBEHHOr0 IK3aMeHa
no MATEMATHUKE

1. HazHayeHUe KOHTPOJbHBIX U3MEPUTEIbHBIX MATEPUAJIOB

KoHTponbHBIE M3MepUTENTbHBIE MaTEPUAIBI MO3BOJSIOT YCTAHOBUTH YPOBEHB
OCBOGHUSl  BBIMYCKHUKAMH  TOCYJapCTBEHHOTO  00pa30BaTEILHOTO  CTaHJapTa
cpeaHero (mojiHoro) odiero oopazoBanus. Pe3ynbraThl EquHOrO rocyjapcTBeHHOTO
’K3aMEHa M0 MaTeMaTHKe MPHU3HAIOTCS 001e00pa3oBaTeIbHBIME YUPEKICHUSIMH, B
KOTOPBIX peau3yrOTCs 00pa3oBaTelbHBIC MPOrpaMMBbI cpeaHero (IOJIHOro) oOIero
oOpa3oBaHMsI, KaK pe3yJbTaThl TOCYJapCTBEHHON (MTOTOBOM) aTTeCTAllMH, W, TIO
KETaHW  aOUTypueHTa,  OOpa30BaTCIbHBIMA  YUPEKIACHUSIMU  BBICIIETO
poeCCHOHATLHOTO 00pa30BaHUsl KaK Pe3yJIbTaThl BCTYMUTEIbHBIX HUCIBITAHUNA TIO
MaTeMaTHuKe.

2. Iloaxoasbl K 0TOOPY copepxaHus, pa3padorke ctpykrypsl KUM EI'DJ

[IpeacraBinenHass MoOJENIb 3K3aMEHAIMOHHOW pabdoThl IO MaTeMaTHKe
(koguduKaTOpsl AJIEMEHTOB COJIepXKaHUsI UM TpeOOBaHUN ISl  COCTaBJICHUS
KOHTPOJIBHBIX U3MEPUTEIIBHBIX MATEPUAIIOB, IEMOHCTPALIMOHHBIN BapUaHT, CUCTEMA
OLICHMBAHUSI JK3aMEHAIMOHHOW palOOThl) MpelHa3HauYeHa JUIsl HKCIOJIb30BaHUS B
KayecTBE KOMILUIEKTa HOPMATHBHBIX JIOKYMEHTOB, PErVIAMEHTUPYIOUINX Pa3pabOTKy
KOHTPOJIbHBIX U3MEPUTENBbHBIX MaTepuanoB EI'D no matemartuke B 2024 r.

Pa6ota B 2024 rogy cocTOUT U3 IBYX yacTeil u conepkut 21 3aganue.

Yacte 1 conepxut 12 3anannii (3aganus 1-12) ¢ KpaTKUM YUCIOBBIM OTBETOM,
MIPOBEPSIONINX HATUYHE MPAKTHYECKUX MAaTEMAaTHUYECKUX 3HAHUN U YMEHHI 0a30BOTO
YPOBHSI CJIO)KHOCTH.

Yacte 2 coaepxuT 9 3amaHuil o MaTepuany Kypca MaTeMaTUKWA CpeIaHEN
mkoynbl. M3 Hux 4yerwlpe 3amanus (3agaHusi 13-16) ¢ KpaTKMM OTBETOM U IISTh
3amanuii (3ananus 17 - 21) ¢ pa3BEpHYTHIM OTBETOM.

Brinmonnenne 3amaHuil yactu 1 sk3aMeHAlMOHHOM paOoThl (3amanus 1-12)
CBUJIETEIBCTBYET O HAJUYUM Y YYACTHHKA 3K3aMEHa 00IIEMAaTeMAaTHUYECKUX YMEHUH,
HEO0OXOJMMBIX YEJIOBEKY B COBPEMEHHOM OOIIECTBE. 3a/1aHMsI 3TOM YacTH MPOBEPSIOT
0a30BbI€ BEIYUCIUTEIHHBIC U JIOTHUECKIE YMEHHS U HABBIKH, YMEHUE aHAJIM3UPOBAThH
uH(opMaIMio, TPENCTaBICHHYI0O B Tpadukax u TaONMIAX, WCIOIB30BAThH
IPOCTEUIINE BEPOSTHOCTHBIE W CTAaTUCTUYECKHME MOJEIIN, OPUEHTUPOBATHCA B
IPOCTEHIINX T€OMETPUUECKUX KOHCTPYKLUSAX. B mepByro yacTb paboThl BKIIIOUEHBI
3aJaHusl 0a30BOrO0 YPOBHS IO BCEM OCHOBHBIM paszaenam Tpeboanuit 'OC —
reoMeTpus (IUIAaHUMETPHUsI U CTEpeoOMETpusi), airedpa, Hadajga MaTeMaTH4EeCKOTro
aHanus3a.

3amanus yacTu 2 paOOThl NMpeAHA3HAYEHBbl JJIA MPOBEPKH 3HAHMI Ha TOM
YpOBHE TpeOOBaHUI, KOTOPBIA TPAAULMOHHO MPEABSABIAETCSA By3aMu € NPOQUIBLHBIM
HK3aMEHOM M0 MAaT€MAaTHKE.

CoxpaHeHa, yCHENIHO 3apeKOMEHJOBAaBINAsl ce0sl, CHCTEMa OLEHUBAHUS
3aJlaHUM  C Pa3BEpPHYTHIM OTBETOM. JTa CHUCTEMa, NPOJOJDKUBIIAS TPAJAUIIMU
BBIITYCKHBIX M BCTYIHTEIBHBIX 3K3aMEHOB I10 MATEMaTHKE, OCHOBBIBAETCS Ha
CJIEAYIOIIMNX MPUHIUIAX:

1. Bo3MOXHBI pa3audHble CIIOCOOBI PELIEHUs B 3alIUCH PAa3BEPHYTOrO OTBETA.
['maBHOE TpeboOBaHME — pelIeHUE AOHKHO ObITh MATEMATUYECKU IPAMOTHBIM, U3 HETO



JOJKeH OBITh MOHSTEH XOJ pacCyKIeHuil aBTopa paboTel. B octampHOoM (MeTon,
dbopma 3amucK) pereHne MOKET ObITh MPOU3BOILHBIM. [oTHOTa 1 000CHOBAaHHOCTH
pacCyKJIeHU OILEHMBAIOTCS HE3aBUCUMO OT BBIOpAaHHOro Meroja pemieHus. [Ipu
ATOM OLIEHMBAETCS MPOABUKEHUE BBIITYCKHUKA B PELICHUU 3a]1a4H, @ HE HEJIOUETHI 110
CPaBHEHUIO C «3TATIOHHBIMY PEIICHUEM.

2. Ilpu pelieHnU 3a7a4d MOKHO HCIIOJIBb30BaTh 0€3 J0KAa3aTeIbCTB U CCHUIOK
JT00bIe MaTeMaTU4YeCcKue (PaKThl, CoAepKalIecs B yueOHUKaX U YYEOHBIX MOCOOUSX,
JOIMYIIEHHBIX WM PEKOMEHA0BaHHBIX MuHUCTEpPCTBOM MNpocBeueHus [IMP.

Hacrosimass Mozmens 3K3aMeHallMOHHOW paboThl pa3paboTaHa Ha OCHOBE M C
WCIIOJIb30BAHUEM OTKPBHITOTO OaHKa MaTEeMaTUYECKUX 3aJaHui, JIOCTYITHOTO
IIKOJIbHUKAM, YUUTEIISIM U POJTUTEISIM.

DK3aMEHAIMOHHBIE 3aIaHUs pa3padaThIBAIOTCS HAa OCHOBE TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa cpenHero (MOJIHOTO) O0IIero oOpa3oBaHUsA. TEKCTHI
3aJaHUH TIpeayiaraeéMol MOJICNIH SK3aMEHAITMOHHON pa0OThI B IIEJIOM COOTBETCTBYIOT
dbopMyIMpOBKaM, MPUHATHIM B YYEOHHKAX M y4E€OHBIX MOCOOMSX, BKIIOUYEHHBIM B
rOCy1apCTBEHHBIN MEPEUYCHbD.

3. CTpyKTypa KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB.

DK3aMeHaIMOHHas paboTa COCTOUT U3 ABYX YacTel, KOTOPBIE Pa3IUYaIOTCs 110
COJIEPKAHUIO, CJIOKHOCTU M 4YHCIy 3aaHui. OnpenensomuM MPU3HAKOM KaxKIOu
yacTu paboThI ABIsETCS PopMa 3aTaHUIA:

—yacTh 1 comgepxkut 12 3ananuit (3aganus 1-12) ¢ kpaTkum 0TBETOM 0a30BOTO
YPOBHSI CIIOKHOCTH;

— YacTh 2 COIEPKHUT 4YeTbipe 3amaHus (3amanusi 13-16) ¢ KpaTKMM OTBETOM
MOBBIIIEHHOTO YPOBHSI CJI0KHOCTH U MSTh 3afaHuil (3aganus 17 - 21) ¢ pa3BepHyTHIM
OTBETOM MOBBILIEHHOTO U BBICOKOT'O YPOBHEM CIIOKHOCTEM.

B tabnuiie 1 npuBeneHa CTpyKTypa SK3aMEHAIIMOHHON PaOOTHI.

Tabnuya 1. Cmpyxmypa eapuanma KUM

Yacrbpl Yactp2
Yucio 3aganmii-21 12 9
Tun 3aganuii 1-12 13- 16
u ¢popma C KpaTKUM OTBETOM B BHJIE LIEJIOTO YKCIIA | C KPATKUM OTBETOM B BUJIE
0TBeTAa WJIM KOHEYHOU JAECSITUYHOU Jpodu LI€JIOT0 YKCIIa U KOHEYHOM
JECATUYHOH Tpoou
17-21

C Pa3BEpPHYTHIM OTBETOM (TIOJIHAS
3aMKCh PelIeHust ¢ 000CHOBaHHEM
BBITIOJTHCHHBIX JEHCTBUI)

YPpoBeHb CJI0KHOCTH| ba3oBblii IToBbINIEHHBI U BHICOKHM
IIpoBepsiembrii | 1. MaTemaruka 5—6-X Kj1accoB 1. AnreGpa 7-9-x kiaccoB
yueOHbI 2. Anrebpa 7-9-x K1accoB 2. Anrebpa v Hayayia aHaim3a
MaTepuaj KypcoB |3. Anrebpa u Hadana aHanuza 10-11-x ki | 10-11-x xnaccos
MaTeMaTUKHU 4. Teopus BEpOSITHOCTEN U CTaTUCTHKA 3. I'eomerpus 7—11-x knaccon

7-9-x Ki1accoB
5. 'eomerpust 7—11-x knaccoB

3amaHue ¢ KpaTKUM OTBETOM CUUTAETCS BBIMIOJHEHHBIM, €CIIH BEPHBI OTBET
3apuxcupoBan B Omanke orBetoB Ne 1 B 1O (popme, KOTOpas mperycMOTpeHa
WHCTPYKIMEN MO BBINOJHEHUIO 3afaHus. OTBETOM Ha 3amaHus 1-16 sBusercsa uenoe
YHCIIO UJIM KOHEUHAas AeCSITUYHAs IpO0b.




3amanus 17 - 21 BriarowaeT S5 3amaHuil ¢ pa3BEPHYTBIM OTBETOM, B YHCIE
KOTOpPbIX 4 3amaHus TMOBBIIEHHOTO W 1 3aJaHWe BBICOKOTO YPOBHSI CJIOXKHOCTH,
npeaHa3HaYeHHbIC I 0osiee TOUHOU quddepeHuan abuTypueHTOB By30B.

[Ipy  BBINOJHEHWMHM 3aJlaHUd €  Pa3BEepHYTHIM  OTBETOM  4YacTH 2
HK3aMEHAITMOHHOM paboThl B OyiaHKe OTBETOB No 2 JOJDKHO OBITh 3allMCaHO IMOJHOE
000CHOBAaHHOE PEILIEHUE U OTBET JIJISl KaXKI0M 3a4auu.

4. Pacnpenenenne 3aganmii KM EI'D mno coaepxaHuio, npoBepsieMbIM

YMEHUAM H BUAAM 1€ATECIBbHOCTH.
Tabnuya 2. Pacnpedenenue 3a0anuii no cooepaicamenbHuiM O10KaAM yueOH020 npeomema

IIpoueHT MaKCUMAJIBLHOIO
CoaepxarebHble 0JI0KH 110 Yucao | MakcuMasib- |  NEepBHYHOIO 0ajliia 3a 3aJaHusl
koaupukaropy KIC 3aJaHui] HBI _ | AauHoro 0J10Ka comepKaHus OT
nepBUYHBIH MAaKCHMMAJIbHOI0 NIePBUYHOT0
0aJL1 0aJii1a 3a BCIO padoTty, paBHoro 30
Aunreopa 6 6 20%
VYpaBHEeHUS 1 HEPABEHCTBA 5 11 36,7%
OyHKIHH 2 6,7%
Hauaira maTeMaTH4yeckoro 1 1 3.3%
a”HaJin3a
['eomeTpust 6 9 30%
DneMeHTHl KOMOMHATOPUKH,
CTaTUCTHUKHU U TCOPUH 1 1 3.3%
BEPOSATHOCTEU
Hroro 21 30 100%
Tabauya 3. Pacnpedenenue 3a0anutl no npoepsemvimM YMEeHUAM U 6UOAM OesimelbHOCIU
IIpoBepsieMble yMeHMSI M BHIBI IIpoueHT MaKCMMAIBLHOTO
aesareabHocTu (Mo koaudukatopy KT) | YUucio Maxkcu- NMEPBUYHOIO 0ajjia 3a 3aJaHus

3aJlaHUl | MAaJbHBIH |JaHHOTO BHAA y4eOHO JesATeJIbHOCTH
NMEePBUYHBIN 0T MAKCHMAJIBHOTO IIEPBHYHOI0 0aJl1a
0asa 3a BCI0 padoty, paBHoro 30

YMeTh UCTIOJIb30BaTh
MpuoOpETEHHbIE 3HAHUS U YMEHUS 3 3 10%
B [IPAKTUYECKOM JESITEILHOCTH U
[MOBCEIHEBHOI )KU3HU

'YMETb BBINOJIHATH BBIUUCICHUS U

npeoOpa3oBaHms 2 2 6,7%
YMeTh pemaTh ypaBHEHHS U

HEpPaBEHCTBA 5 11 36,66%
'VYMeTb BEITIOJHATE JIEHCTBUS C 2 2 6,7%
byHKIUAMHA

'YMETH BLINOJIHATEL IEUCTBUA C
reOMETPUIECKUMU PUTYpaMH,

KOOpAMHATaMH M BEKTOpaMHU 6 9 30%
YMETh CTPOUTD U UCCIEN0BATH 3 3 10%
MaTEMaTH4YECKUE MOJEIH

Hroro 21 30 100%

ConepxaHue W CTPYKTypa 3K3aMEHAIIMOHHOW pPabOThl JalOT BO3MOKHOCTh
JIOCTATOYHO IMOJHO MPOBEPUTHh KOMILIEKC YMEHUM 10 IPEIMETY.



5. PacnpenesieHue 3aganuii padoThl IO YPOBHIO CJIOKHOCTH
Yacte 1 comepxut 12 3amanuit 6azoBoro ypoBHs (1-12). Yacte 2 comepxkur
BOCEMb 33/1aHUN NOBBILIEHHOTO ypoBHSA (13-20) u oAHO 3a7aHUE BBICOKOTO YPOBHS

CJIOXXKHOCTH (3anaHue 21).
Tabnuya 4. Pacnpedenenue 3a0aHull no ypOSHIO CLOHCHOCMU

IIponeHT MaKCMMAaIbHOTO NEPBUYHOTO 0aNIa
YpoBens Yucao MaxkcumanbHbII 32 32J]aHHUA JAHHOI'0 YPOBHSA CI0KHOCTH OT
CJIOKHOCTH 3ajaHuil NepPBUYHBIH MAaKCUMAJIbHOI0 NEPBUYHOIO0 0ajjia 3a BCIO

3agaHuii 0aan paboty, paBnoro 30

bazoBriit 12 12 40%

IToBBIIIIEHHBII 8 14 46,7%

Bricokuit 1 4 13,3%

Hroro 21 30 100%

6. lIpopokutenbHocTh EI'D mo maTematuke
Ha BeInonHeHne sK3aMeHallnOHHON paboThl OTBOAUTCA 3 yaca 55 MUHYT

(235 muH.).

7. lonoTHUTEIbHbIE MaTEePHAJIbI M 000pyI0BaHHUE
IIpy BBINOTHEHNHN 3aJaHUN PA3pPEIIAETCs MOJIb30BATHCS JIMHENKOM.

8. CucremMa oneHUMBAHUS OTAEJbHBIX 3aJaHUN M IK3aMEHALMOHHOW padoThl B
meJ0M

[IpaBwiibHOE perieHue Kaxjaoro u3 3agaHuii 1— 16 omnenuBaetcs 1 Gaiom.
3aJjaHi€ CUMTACTCS BBIMIOJIHEHHBIM BEPHO, €CIIM SK3aMEHYEMbIM N1aJl MPaBUIIbHBIN
OTBET B BUJIE 1EJIOT0 YKCJIa WM KOHEYHOU JAECATUYHON ApOoOH.

3amanus ¢ pa3BEPHYTHIM OTBETOM olleHuBaoTcs oT 0 g0 4 Gamios. I[lomHoe
MpaBUJILHOE pENICHWE KaXIoro u3 3amanuii 17 m 18 omenuBaercs 2 Oamiamu,
Kaxxgoro u3 3amanuii 19 u 20 — 3 Gamtamu, 3agadue 21 — 4 Gamiamu.

[TpoBepka BbITIONIHEHUA 3a0aHuil 17 - 21 mpoBOAMTCS 3KCHEPTAMU HA OCHOBE
CHenuaabHO pa3pabOTaHHON CHUCTEMBbl KpUTepueB. MakcuMallbHbIA 0Oal 3a BCIO
paboty — 30.

9. N3MeHeHHUs1 B CTPYKTYpe M COAEPKAHMHU IK3aMeHAMOHHOI padorsl 2024 r.
1o cpaBHeHuIo ¢ 2023 r.

Mogens EI'D no marematuke 2024 r HE UMEET U3MEHEHUN MO CPABHEHUIO C
mozensio EI'D 2023 r.

10. ILlnan 3x3amMeHanuOHHOM padoTsl 2024 roga

Conepxanue dK3aMEHAIMOHHOW paboThl MO MaTeMaTHKE OTPaXEHO B
06o0menHoM 1iaHe Bapuanta KHWM. Ha ocHoBe 00001meHHOr0 IjIaHa
HK3aMEHAITMOHHOW pPaboThl (POPMUPYIOTCS TUIAHBI JJII COCTABIICHUS OT/CIIBHBIX
DK3aMEHAMOHHBIX BapuaHToB KMM.



O0600mennbiii n1an Bapuanta KUM EI'D 2024 r. no MATEMATHUKE

Obosnayenue 3adaunuil 8 pabome u oOaanke omeemos: 1- 16 — 3a0anus c
Kpamkum omeemom, 17 - 21 — 3a0anus ¢ pazeepHymvim 0meemom.
Yposuu cnosicnocmu 3aoanus: b — 6azoswiii, 11 — nosvlutennwlii, B — vicokuli.
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1 VYMeTh HCI0Ib30BaTh 6.1 1.1.1, B 1 5 3
MPUOOPETCHHBIC 3HAHUS K YMCHUS B 1.1.3
MIPaKTUYIECKOHN TESITEITLHOCTH U 2.1.12,
MMOBCEIHEBHON KU3HUA
2 VYMeTh UCc0ab30BaTh 6.1 1.1.1 B 1 5 3
MIpUOOpETEHHBIC 3HAHMS I YMEHUS B 1.1.3
MIPAKTUYIECKOHN TCSITEITLHOCTH U 2.1.12
IMOBCEIHEBHON KU3HUA
3 VYMeTh nonb30BaTh 3.1,6.1, | 3.1.1- b 1 5 3
MIpUOOpETEHHBIC 3HAHMS I YMEHUS B 6.2 3.1.3,
MIPAKTUUYECKOU JEATETBHOCTH U 6.2.1
IMOBCEIHEBHON KU3HUA
4 YMeTh BBINOJHATE BeuMciaenuds 1 | 1.1-1.3. 1.1, b 1 5 4
mpeoOpa3oBaHUs 6.1 1.4.1-
1.4.3
5 VYMeTh BEINOIHSITE OEHCTBUS C 41,43, | 5.1.1- b 1 5 3
TEOMETPUUICCKUMH (DUTYpaMU, 5.2 5.1.5,
KOOpJMHATaMH U BEKTOpaMu 5.5.3
5.5.5,
5.6.1,
5.6.2
6 YMeTbh CTPOUTD U UCCIIEI0BAThH 5.1, 6.3.1
MpoCTeINe MaTeMaTHIECKHE 5.4 6.3.2 b 1 5 3
MOJIETTH
7 VYMeTh penaTh 1.1,2.1 | 1.1,13,| b 1 5 3
YpaBHCHUS 1 HEPABCHCTBA 1.4,
2.1.1-
2.1.7
8 VYMeTh BEINOIHSITE OEHCTBUS C 4.1,4.3, 1.2.1 B 1 10 8
reOMEeTPHYECKUMHU (PUTypaMu 5.2 1.2.4
5.1.1,
5.5.1
9 VYMeTh BEIIOIHATH 3.1-3.3 3.1.1-
JeUCTBYSI ¢ (QYHKITHSIMH 6.1,6.2 | 3.1.3, N 1 10 4
3.2.1,
324 -
3.2.6,
3.3.1-
3.3.7
4.1.1-
4.1.3
4.2.1




10 VYMeTs BBIIOIHATE IeHCTBHA C 4.2 5.1,
TEOMETPUUICCKUMH (DUTypaMU, 5.2.6, 15 10
5.3-5.5
11 YMeTb CTPOUTH U UCCIIEIOBAThH 5.1, 2.1.12,
MIPOCTEHIITE MAaTEMaTHICCKUE 6.1-63]6.2.1 15 10
MOJIETTH
12 YMeTh pemarthb 1.1,2.3 2.2.1- 12 8
YpaBHEHUS U HEPABEHCTBA 2.2.4,
2.2.9
13 YMeTb BBITTOHSTH BEIYUCICHHS U 1.1-1.3 | 1.1-14
peoOpazoBaHUs 8 5
14 VYMeTs BBIIOIHATE IeHCTBUA C 4.2 5.1.1-
reOMETPHUYECKIUMU (PUTYpPaMHU. 514 10 8
5.3-5.5
15 VMeTh BBHIIOJIHATD 3.2, 1.1, 1.4, 15 10
JeHCTBUS ¢ (QYHKIMSIMHU 3.3 2.1.1-
2.1.4,
2.2.1,2.
2.9,
3.1.1,
3.2.1,
3.2.5,
4.1,4.2
16 YMeTb CTpOUTH U 51, 63| 2.1.1, 25 15
HCCIIEA0BATh MPOCTEHINHE 2.1.2,
MaTeMaTHYECKUE MOAETH 2.1.7-
2.1.9
2.1.12
17 YMeThb pernath ypaBHEHUS U 2.1-23 | 1.1-14 20 15
HEpaBEHCTBA 2.2.1-
2.2.4
18 VYMeTh BEINOIHSITE OEHCTBUS C 42,43, 5.1-5.6
TEOMETPUUICCKUMH (DUTYypaMU, 5.3
KOOpJIMHATAMU ¥ BEKTOPAMHU 20 10
19 YMeTh penath ypaBHEHUS U 2.3 1.1,1.3,
HEPaBEHCTBA 1.4.1- 40 35
1.4.6
2.2
20 VYMeTh BEINOIHSITE OEHCTBUS C 4.1, 5.1,5.5,
reoOMEeTPHUYECKUMHU (PUTypamHu, 53 5.6
KOOpAMHATAMHU U BEKTOpaMH - 35
21 YMeTs pemarts 2.1--23 | 1.1-14
YpaBHEHUS U HEPABCHCTBA 3.1 2.1-2.2, - 40
3.1-

33,42




