Crnenudpurkanus
KOHTPOJILHBIX H3MEPUTEJIbHbIX MATEPHAJIOB
AJis1 mpoBeieHus B 2022 roy e1MHOr0 rocyapcTBEHHOIr0 IK3aMeHa
no MATEMATHUKE

1. Ha3HayeHHe KOHTPOJIBHBIX H3MEPHTEJIbHBIX MATEPHAJIOB

KOHTpOJIBHBIE M3MEPUTENIBHBIE MaTEPUANIbI ITO3BOJSAIOT YCTAaHOBUTH YPOBEHB
OCBOGHHUSl  BBIYCKHUKAMHM  TOCYJAapCTBEHHOTO0  00pa30BaTENbHOTO  CTaHJapTa
cpenHero (moiHoOro) obmero oopasoanus. PedynbraTel EnuHoro rocynapcTBeHHOTO
’K3aMEHa MO0 MaTeMaTUKe MPU3HAIOTCS 001e00pa30oBaTeIbHBIMU yUPEKICHUSIMH, B
KOTOPBIX pealln3yloTcsi 00pa3oBaTeIbHbIE MPOTrPAMMBI CPEeIHEro (IOJIHOTO) OOIIEero
oOpa3oBaHMsl, KaK pe3yJbTaThl IOCYyJapCTBEHHOW (MTOrOBOIl) aTTecTalldd, H, IO
KelaHuio  abutypueHTta,  oOpa3oBaTeNbHBIMH  YUPEXKICHUSIMU  BBICIIETO
npo(eCcCHOHATLHOTO 00pa30BaHusl KaK Pe3yJIbTaThl BCTYNUTEIbHBIX UCHBITAHUNA TIO
MaTeMaTHUKe.

2. lloaxoasl k 0TOOPY coaep:kaHus, paspadorke ctpykrypsl KUM EI'D

[IpencraBineHHass MoJenb 3K3aMEHAIMOHHOM paboThl 1O MaTeMaTuKe
(komupuKaTOpbl 3JEMEHTOB COJEp)KaHus U TpeOOBaHUM JUIsI COCTaBIICHUS
KOHTPOJIBHBIX MU3MEPUTENIbHBIX MAaTEPHAJIOB, JEMOHCTPALMOHHBIM BapHAHT, CUCTEMA
OLICHMBAaHUS JK3aMEHAIMOHHON paboThl) MpeAHa3HaueHa JJIsl HKCIOJIb30BAHUSA B
KaueCTBE KOMIUIEKTa HOPMATUBHBIX JOKYMEHTOB, PErJIAMEHTUPYIOUIMX pa3pabOoTKy
KOHTPOJIbHBIX U3MEPUTENbHBIX MaTepuanoB EI'D no matematuke B 2022 T.

Pa6ora B 2022 roay coCTOUT U3 IBYX 4acTel U coaepkuT 21 3amanue.

Yacte 1 comepxur 12 3amanuii (3aganus 1-12) ¢ KpaTKUM YUCIOBBIM OTBETOM,
MPOBEPSIONINX HAJTUYKME MPAKTUUYECKUX MAaTEMaTUUYECKUX 3HAHUN U YMEHHI 0a30BOTo
YPOBHSI CJIOKHOCTH.

Yacte 2 copepxutT 9 3amaHuii Mo marepuany Kypca MaTeMaTUKH CpeIHen
mKojbl. M3 HuX yerbipe 3amanus (3amanust 13-16) ¢ KpaTKUM OTBETOM M IISTh
3ananuii (3amanus 17 - 21) ¢ pa3BEPHYTHIM OTBETOM.

Brinmonnenue 3aganuii yactd 1 sK3aMeHANMOHHOW paboTel (3amanus 1-12)
CBUJETEIBCTBYET O HAJIMYMM y yYaCTHUKA dK3aMeHa 00leMaTeMaTHUeCKUX YMEHHH,
HEOOXOMMBIX YEJIOBEKY B COBPEMEHHOM OOLIeCTBE. 3aaHUs 3TOW YaCTH MPOBEPSIOT
0a30BbI€ BBIUUCIUTENBHBIE U JIOTHUECKUE YMEHUS U HaBBbIKH, YMEHHUE aHAJIM3UPOBATH
uH(poOpManuIo0, TPEACTAaBICHHYIO B TIpadukax © TaONMIAX, MCHOJIb30BATh
MPOCTEUILINE BEPOSTHOCTHBIE W CTAaTUCTUYECKUE MOJENIH, OPUEHTUPOBATHCA B
MPOCTEUILINX T€OMETPUUYECKUX KOHCTPYKUUAX. B mepByro yacTe pabOThl BKIIOUYEHBI
3aaHusi 0a30BOrO YpOBHS IO BCEM OCHOBHBIM pazaenam TtpeboBanuii ['OC —
reoMeTpusi (IUIAHUMETPHUST U CTEPEOMETpHUs), anredpa, Hayala MaTeMaTHYECKOro
aHaIM3a.

3amaHus yacTu 2 paboThl IpeIHA3HAa4YeHbl NIl MPOBEPKUM 3HAHUM Ha TOM
ypOBHE TpeOOBaHUI, KOTOPBIN TPAJIULIMOHHO MPEIBABISETCS By3aMH € MPO(PUIbHBIM
AK3aMEHOM 10 MAaTEMaTHUKE.

CoxpaHeHa, yCHENIHO 3apeKOMEHJOBaBIas ceOsl, CHUCTeMa OlIEHUBAHUS
3aJlaHUil  C Pa3BEPHYTBIM OTBETOM. OJTa CHUCTEMA, NPOJOJDKHMBIIAS TPAJAULIUU
BBIITYCKHBIX W BCTYNUTEIbHBIX 3K3aMEHOB II0 MATEMAaTUKE, OCHOBBIBAETCS Ha
CJIEIYIOLIMX MPUHIIMIIAX:

1. Bo3MOXHBI pa3InuHbIE CIIOCOOBI PEIICHUS B 3allUCH PA3BEPHYTOr0 OTBETA.
['maBHOE TpeOOBaHUE — pEIICHUE JOKHO OBITh MaTeMaTHUYECKH TPAMOTHBIM, U3 HETO



JOJDKEH OBbITh MOHSATEH XOJ pacCyKIeHuM aBTopa paboTbl. B octanbHOM (MeTO[,
dbopma 3anucK) perieHre MOXeT ObITh MPOU3BOJILHBIM. [loHOTa 1 060CHOBAHHOCTH
pacCyXKJIeHUI OIICHUBAIOTCS HE3aBHCHUMO OT BBIOpAaHHOTO MeToia pemeHus. [Ipu
ATOM OIICHUBAETCS MPOJIBUKEHUE BBITYCKHUKA B PEUICHUH 3aJa4M, a HE HEJOUETHI IO
CPaBHEHMUIO C «3TAJOHHBIMY PELICHUEM.

2. Ilpu pemieHnu 3a7a4v MOKHO HCIIOJIB30BaTh 0€3 JOKA3aTeIhCTB U CCHUIOK
Ar00ble MaTeMaTHuecKue (PaKThl, ColepXKalIecs B yueOHMKAX U YUYEOHBIX MOCOOUSIX,
JOITYIEHHBIX WJIK PEKOMEHA0BaHHBIX MuHucTepcTBOM npocseuienus [IMP.

Hacrosimias Mojenb 9k3aMEeHAIIMOHHON PaboThl pa3paboTaHa HAa OCHOBE U C
WCIIOJB30BaHUEM OTKPHITOrO OaHKa MaTeMaTH4YeCKUX 3aJaHui, JOCTYIHOTO
IIKOJbHUKAM, YYUTEISIM U POJIUTEIISIM.

DK3aMEHAIMOHHbIE 33/laHus pa3padaThIBAIOTCS HAa OCHOBE IOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTAaHAApTa cpeaHero (MmojaHoro) olmiero oopaszoBaHus. TeKCThI
3aJIaHU# MpeIaraeMoi MoJIeNId YK3aMEHAIIMOHHOW paboThl B IIEJIOM COOTBETCTBYIOT
dbopMyIMpOBKaM, MPUHSATHIM B yUYeOHHMKAX U YUEOHBIX MOCOOUSIX, BKIIFOYECHHBIM B
rOCYy/IapCTBEHHBIN NIEPEUYEHb.

3. CTpyKTypa KOHTPOJbHBIX H3MEPHUTEIbHBIX MAaTEPHAJIOB.

DK3aMeHalMOHHAas padoTa COCTOUT U3 JIBYX YacTeH, KOTOPhIE Pa3InvaroTCs Mo
COJIEpAHUIO, CJIOKHOCTH M 4YMCIy 3agaHuil. OnpenensiomuM MPU3HAKOM KaxKIou
4acTu padoThI ABIsETCA popma 3aaHUA:

—vacTth 1 coaepxut 12 3amanmii (3amanus 1-12) ¢ kpaTtkum oTBETOM 0a30BOTO
YPOBHSI CIIO)KHOCTH;

— 9acTh 2 COJEPKHUT ueThipe 3amaHus (3amanus 13-16) ¢ KpaTKUM OTBETOM
MOBBIIIIEHHOTO YPOBHSI CIIOKHOCTH U TISITh 3a7jaHui (3amanus 17 - 21) ¢ pa3BepHyThIM
OTBETOM IOBBIIIIEHHOTO ¥ BBICOKOT'O YPOBHEH CII0KHOCTEH.

B taGnuie 1 mpuBeneHa CTpyKTypa 9K3aMEHAIIMOHHON PaOOTHI.

Taonuya 1. Cmpyxmypa eapuanma KUM

Yactbl Yactn2
Yucao 3aganuin-21 12 9
Tun 3aganui 1-12 13- 16
u ¢popma C KpaTKUM OTBETOM B BHJIE LIEJIOTO YKCIIA | C KPATKUM OTBETOM B BUJIE
OTBETAa VI KOHEYHOM JIECATUYHON IpooH [EJIOT0 YMCJIa WA KOHEYHOH
JECATUYIHOHN Tpoou
17-21

C pa3BEpPHYTHIM OTBETOM (TIOJIHAS
3aMKCh PeIIeHUust ¢ 000CHOBaHHEM
BBITIOJTHCHHBIX JNEHCTBUI)

YPpoBeHb CJI0KHOCTH| ba3oBblii IToBbIIEHHBI U BHICOKHM
IIpoBepsiembrii | 1. MaTemaruka 5—6-X Ki1accos 1. Anrebpa 7-9-x kmaccoB
yueOHbI 2. Anrebpa 7-9-x ki1accoB 2. Anrebpa v Hayayia aHanm3a
MaTepuaja KypcoB |3. AnreOpa u Havana aHanusa 10-11-x ki | 10-11-x kiaccos
MaTeMaTHKHU 4. Teopusi BEpOSITHOCTEN M CTAaTUCTUKA 3. 'eomerpus 7-11-x kiaccoB

7-9-x KmaccoB
5. 'eomerpus 7-11-x kiaccoB

3amaHue ¢ KpaTKUM OTBETOM CUUTAETCS BBIMOJHEHHBIM, €CIIM BEPHBIA OTBET
3adukcupoBaHn B Ojanke orBeToB Ne 1 B Toil (popme, KoTOpas mnpeaycMoTpeHa
WHCTPYKIMEHN MO BBINOJIHEHUIO 3afaHus. OTBeTOM Ha 3amanus 1-16 sBnsercs uemnoe
YHUCJIO WM KOHEYHAsl IeCATUYHAs JPO0b.




3amanus 17 - 21 Bxiro4aeT S5 3aJaHU C pa3BEPHYTHIM OTBETOM, B YHUCJIE
KOTOPBIX 4 3a7jaHus MOBBILIGHHOTO M 1 3agaHKHe BBICOKOTO YPOBHSI CIIOKHOCTH,
npeaHa3HaYeHHbIE A1 6oJee TouHOoM nuddepeHimanu abuTypueHTOB By30B.

[Ipy  BbINOMHEHUM 3aJaHUd C  pa3BEpHYTHIM  OTBETOM  4YacThd 2
HK3aMEHALMOHHON paboThl B OjaHKe OTBETOB Ne 2 MOJIKHO OBITH 3alMCaHO TMOJHOE
000CHOBaHHOE PEIICHHUE U OTBET AJIs1 KaKAOU 3aauH.

4. Pacnpenenenne 3aganuii. KUM EI'D mno coaepkaHuio, NpoBepsieMbIM
YMEHMSAM U BHaM JIeSATeJIbHOCTH.
Tabnuya 2. Pacnpedenenue 3a0anutl no cooepicamenbHulM O10KaAM y4eOH020 npeomema

IIpoueHT MaKCUMAJIBLHOIO
CoaepxartebHble 0JI0KH 110 Yucao | MakcuMasib- | NepBHYHOIO 0ajlia 3a 3aJaHus
koaupukaropy KIC 3aJaHui] HBI _ | AauHoro 0J10Ka comepKaHus OT
NepBUYHBIH MAaKCHMAJIbHOI'0 NEPBUYHOIO0
0aJL1 0aJu1a 3a BCio pa6oTy, paBHoro 30
Aure6pa 6 6 20%
VYpaBHEHUS U HEPABEHCTBA 5 11 36,7%
OyHKIIH 2 2 6,7%
Hauyasa MaTeMaTH4ecKoro 1 1 3,3%
a”ajmsa
Teomerpust 6 9 30%
DNeMEeHThl KOMOMHATOPHUKH,
CTaTUCTUKU U TEOPUU 1 1 3,3%
BEPOSITHOCTENU
Hroro 21 30 100%
Tabauya 3. Pacnpedenenue 3a0anuti no npogepsemvim YMEeHUAM U 8UOAM OesimelbHOCIU
HpOBepHeMble YMEHUSA U BU/IbI HpOIIeHT MAaKCHUMAaJbHOI'0
aesareabHocTH (Mo koaudukatopy KT) | YUmcio Makcu- NMEPBUYHOIO 0ajjia 3a 3aJaHus

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

YMETb HCIOJIb30BaTh
PUOOPETEHHBIE 3HAHUS U YMEHHUS 3 3 10%
B IIPAKTUYECKON AEATEIbHOCTH U
IOBCETHEBHOMU KM3HU

'YMETh BBITIOJHSTH BEIUYMCIICHHUS U

npeoOpa3oBaHus 2 2 6,7%
YMeTh pemaTth ypaBHEHUS U

HEpPaBEHCTBA 5 11 36,66%
'VMeTh BBIMTOJTHATH IEUCTBUS C 2 2 6,7%
byHKIUSIMA

'YMeTb BBINTOIHATH JEHUCTBHUS C
reoMeTpUIeCKuMHU (purypamu,

KOOPJMHATAMHU ¥ BEKTOPAMH 6 9 30%
YMeTb CTPOUTH U UCCIIEA0BATh 3 3 10%
MaTeMaTHYCCKHE MOJICIIH

Hroro 21 30 100%

ConepxaHne W CTPYKTypa 3K3aMEHAIIMOHHOW DPAOOTHI JAlOT BO3MOKHOCTh
JIOCTaTOYHO TOJTHO MTPOBEPUTH KOMIUIEKC YMEHHM 110 TIPEIMETY .




5. Pacnipenesienune 3a1annii pad0ThHI 110 YPOBHIO CJI0KHOCTH
Yacte 1 comepxkut 12 3amanuii 6a3oBoro ypoBHs (1-12). Yacts 2 comepxut
BOCEMb 3aJlaHuii MOBbITIIEHHOTO YpoBHS (13-20) u ogHO 3amaHue BBICOKOTO YPOBHS

CIIOXHOCTH (3amanue 21).
Tabnuya 4. Pacnpedenenue 3a0aHull N0 ypOSHIO CLOACHOCMU

IIpoueHT MaKCHUMAJIbLHOTO MEPBUYHOIO 0aIa
YpoBens Yucao MaxkcumanbHbII 32 32/]aHUH JAHHOI'0 YPOBHA CJI0KHOCTH OT
CJI0KHOCTH 3alaHuit NepPBUYHBIH MaKCUMAJIbHOI0 NEPBUYHOIO0 0ajjia 3a BCIO

3agaHuii 0aan pa6oty, paBHoro 30

bazoBbIit 12 12 40%

[ToBbIIIIEHHBII 8 14 46,7%

Bricokuii 1 4 13,3%

Hroro 21 30 100%

6. IIponoskureabnocts EI'D mo maremaruke
Ha BrInosHeHne 3K3aMeHallMOHHON PaOOThl OTBOJIUTCS 3 yaca 55 MUHYT
(235 muH.).

7. lonmosiHUTEIbHBIE MATEPUAJIBI H 000PYy/10BaAHUE
[Ipu BBINONHEHUY 3aIaHUN pa3pEIIACTCS MOJIb30BATHCS JIMHEUKOM.

8. Cucrema ouneHMBAHUSA OTAEJIbHBIX 33[IaHUI M IK3aAMEHAUMOHHOW pPadoThHI B
HeJI0M

[IpaBunbHOE pelieHue Kaxaoro u3 3agaHuil 1- 16 omenuBaetcs 1 Oamiom.
3aJlaHue CYMTAETCS BBIIIOJIHEHHBIM BEPHO, €CIM 3K3aMEHYEMBI Jan MpaBUIIbHBIN
OTBET B BH/IE 1I€JIOTO YKCIIa UM KOHEUYHOM NEeCATUUHOM Ipo0u.

3aganus ¢ pa3BEPHYTHIM OTBETOM olieHHBarOTcs oT 0 1o 4 Gamios. [lomHoe
NpaBUJIbHOE pEIIeHHE Kakaoro u3 3amaHuii 17/ u 18 onenuBaercs 2 Oamiamu,
kaxxaoro u3 3axanni 19 u 20 — 3 Gamnamu, 3aganue 21 — 4 Gamiamu.

[IpoBepka BbInosiHEHUs 3aaHuil 17 - 21 npoBoAUTCS AKCIIEpTaMU HA OCHOBE
CHenuagbHO pa3paboOTaHHOM cHUCTeMbl KpUTepueB. MakcumallbHbld Oajl 3a BCIO
paboty — 30.

9. 3MeHeHUsI B CTPYKTYpPe M COJAEPKAHNH IK3aMeHAIMOHHOI padoThl 2022 r.
1o cpaBHeHuio ¢ 2021 r

B mogens EI'D mo marematuke 2022 1. m00aBiieHO 3aJjaHME Ha pPEIICHUE
npocTeimx HepaBeHCTB Ne 12 u uckiroueHo 3ananue Ne 2 1(cBoiicTBa umncen).

10. Ilnan 3k3aMeHanMOHHOI padoThl 2022 roga

ConepxaHue HK3aMEHAIMOHHOW pPA0OThI 1O MAaTeMaTHKE OTPAKEHO B
o6o6mennom TaHe Bapumanta KHWM. Ha ocHoBe 0000meHHOTO TUTaHA
9K3aMEHAITMOHHOW pPaboThl (POPMUPYIOTCS TUIAHBI JIJIT COCTaBIICHHUS OT/CIIBHBIX
AK3aMEHAIMOHHBIX BapraHToB KNM.



O6o0mennbiii nian Bapuanta KUM EI'D 2022 r. no MATEMATHUKE

Obo3nauenue 3a0anuti 8 pabome u oOnawke omeemos: 1- 16 — 3adanus c
kpamxum omeemom, 17 - 21 — 3a0anus ¢ pazeeprnymvim omeemom.
Yposnu cnosicnocmu 3a0anus: b — 6azoewiii, 11 — nosvluennwiii, B — gvicoxuii.
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1 VYMeTh UCIIONTB30BaTh 6.1 1.1.1, b 1 5 3
MpUOOpETECHHBIC 3HAHMS 1 YMEHHUS B 1.1.3
MPAKTHYECKON ICATEILHOCTH U 2.1.12,
IMOBCEIHEBHON KU3HUA
2 VYMeTh HCI0Ib30BaTh 6.1 111 b 1 5 3
IpUOOpETEHHBIC 3HAHMS I YMCHUS B 1.1.3
MPAKTHYECKON ICATEILHOCTH U 2.1.12
IIOBCEIHEBHON KU3HUA
3 YMeTs oIb30BaTh 3.1, 6.1, 3.1.1- b 1 5 3
MPHOOPETEHHBIC 3HAHKS U YMEHUS B 6.2 3.1.3,
MPAKTUUYECKOU JEATETBHOCTH U 6.2.1
IMOBCEIHEBHON KU3HUA
4 VMeTh BBIIOJHATE Bhlyucienus u | 1.1-1.3. 1.1, b 1 5 4
mpeoOpa3oBaHus 6.1 1.4.1-
1.4.3
5 VMeTE BBINIOHATE JICHCTBHS C 41,43, | 5.1.1- b 1 5 3
TEOMETPUUICCKUMH (DUTYpaMU, 5.2 5.1.5,
KOOPAWHATAMH U BEKTOpaMH 55.3
55.5,
56.1,
5.6.2
6 YMeTb CTPOUTD U UCCIIEIOBAThH 5.1, 6.3.1
MpocTeIne MaTeMaTHIECKHe 5.4 6.3.2 B 1 5 3
MOJIENN
7 VMeTh pemaThb 11,21 | 11,13, | B 1 5 3
YPaBHEHUS U HEPaBEHCTBA 1.4,
2.1.1-
2.1.7
8 VYMeTb BEITIOHATE JICHCTBHS C 41,4.3, 1.2.1 b 1 10 8
reOMEeTPHYECKUMHU (PUTYypaMu 5.2 124
511,
55.1
9 VYMeTh BEIIOIHATH 3.1-3.3 3.1.1-
JeUCTBYSI ¢ (QYHKIHSIMH 6.1,6.2 | 3.1.3, B 1 10 4
3.2.1,
3.24-
3.2.6,
3.3.1-
3.3.7
4.1.1-
4.1.3
421




10 VYMeTs BBIIOIHATE IeHCTBUA C 4.2 5.1,
FCOMETPHUYCCKUMH (PUTypamH, 5.2.6, 15 10
5.3-5.5
11 YMeTbh CTPOUTH U UCCIIEIOBATh 5.1, 2.1.12,
MPOCTEHIIINE MaTEMATHUECKUE 6.1-6.3|6.2.1 15 10
MOJIETN
12 YMeTh pemarthb 1.1,2.3 2.2.1- 12 8
YPaBHEHHUS U HEPABEHCTBA 224,
2.2.9
13 YMeTh BBHITIOJHITH BEIUMCIEHUS U 1.1-1.3 | 1.1-14
npeoOpazoBaHUs 8 5
14 VYMeTs BBIIOIHATE IEHCTBUA C 4.2 5.1.1-
TreOMETPHUYECKIMU (PUTYPaMHU. 514 10 8
5.3-5.5
15 YMeTh BBITIOJIHATH 3.2, 1.1, 1.4, 15 10
JIeHCTBYS ¢ QYHKIHSIMH 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 CTpOUTD U 5.1, 6.3 2.1.1, 25 15
HCCIICIOBATh MPOCTEHIIINE 2.1.2,
MaTeMaTHYECKHE MOIEIH 2.1.7-
2.1.9
2.1.12
17 YMeTh periath ypaBHCHHS U 21-23 | 1.1-14 20 15
HEPaBEHCTBA 2.2.1-
2.2.4
18 VMeTE BEITIOHATE JICHCTBHS C 42,43, | 51-5.6
TEOMETPUUICCKUMH (DUTYpaMU, 5.3
KOOpJAWHATAMH U BEKTOPAMHU 20 10
19 YMeTh periath ypaBHCHHS U 2.3 1.1,1.3,
HEPABEHCTBA 14.1- 40 35
1.4.6
2.2
20 VMeTE BEITIOHATE JICHCTBHS C 41, 5.1,5.5,
reOMEeTPHUYECKUMHU (PUTypamHu, 5.3 5.6
KOOpJMHATAMHU U BEKTOPaMH - 35
21 YMeTs pemats 21--23 | 1.1-14
YPaBHEHHUS U HEPABCHCTBA 3.1 2.1-2.2, - 40
3.1-

3.3,4.2




