Cneunduxkanus
KOHTPOJILHBIX H3MEPUTEJIbLHBIX MATEPHAJIOB
nJis1 mpoBeaeHusi B 2023 roay e1MHOr0 rocy1apcTBeHHOr0 IK3aMeHa
no MATEMATHUKE

1. Ha3HayeHNe KOHTPOJIbHBIX H3MEPHUTEJbHBIX MATEPHAJIOB

KoHnTponbHble U3MepUTENbHbIE MaTepUalbl MO3BOJIAIOT YCTAaHOBUTH YPOBEHb
OCBOEHHUSl  BBIIYCKHUKAMHU TOCYJAapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIapTa
cpeaHero (mojHoro) oduiero oopazoBanus. Pe3ynbraThl EquHOTO TOCY1apCTBEHHOTO
’K3aMEHa 10 MaTeMaTHUKe MPHU3HAIOTCS 001e00pa3oBaTeNbHBIMU yUPEXKICHUSIMH, B
KOTOPBIX PEAU3YIOTCsI 00pa30BaTeNbHbIE MPOrpaMMbl CPeIHETO (TIOJHOT0) OOLIEro
o0Opa3oBaHusi, KaK pPe3yibTaThl TOCYIApCTBEHHOH (MTOTOBOI) arTecTanuu, U, IO
KeNmaHuio  aOuTypHeHTa,  O0pa3oBaTeNbHBIMHU  YUPEKACHUSMH  BBICHIETO
npodecCHOHATBLHOTO 00pa30oBaHUs KaK pPe3yJbTaThl BCTYHMUTEIbHBIX HCIBITAHUN MO
MaTeMaTHKe.

2. Hoaxoas! k 0TOOPY coaepskanus, paspadorke crpykrypsl KUM EID

[IpencraBnenHass MoOAENIb 3K3aMEHAIMOHHOW paboThl 1O MaTeMaTHKe
(koguduKaToOpsl BJIEMEHTOB COJEpXKaHUS U TpeOOBaHUN ISl  COCTaBJICHUS
KOHTPOJIbHBIX U3MEPUTENIbHBIX MATEPUAIIOB, IEMOHCTPALIMOHHBIN BapUaHT, CUCTEMA
OLICHUBAHUSI JK3aMEHAIMOHHOW pPa0OThl) NpelHa3Haue€Ha JUIsl HWCIONb30BaHUSA B
KaueCcTBE KOMILUIEKTa HOPMATUBHBIX JOKYMEHTOB, PErIAMEHTUPYIOUIUX Pa3padOTKy
KOHTPOJIbHBIX U3MEPHUTENbHBIX MaTepuanoB EI'D mo matemaruke B 2023 1.

PaGota B 2023 roy cOCTOUT U3 ABYX YacTeil u cofepkuT 21 3amanue.

Yacts 1 comepkur 12 3amanuii (3aganust 1-12) ¢ KpaTKUM YHUCTOBBIM OTBETOM,
IPOBEPAIOIIMX HATUYHE MPAKTHUYECKUX MAaTEMATUYECKUX 3HAHUI U YMEHHUI 0a30BOT0O
YPOBHSI CJIOKHOCTH.

Yacte 2 comepxutT 9 3amaHuii Mo Marepuaidy Kypca MaTeMaTUKH CpemHen
mKoJiel. M3 HuxX derhipe 3amanus (3amaHus 13-16) ¢ kpaTKuM OTBETOM W IISThH
3ananuii (3aganus 17 - 21) ¢ pa3BEPHYTHIM OTBETOM.

BreimonHenue 3agaHuii yactd 1 3K3aMeHAIMOHHOW palOoThl (3amanust 1-12)
CBUJETENBCTBYET O HAJMYMM y YUACTHHKA 3K3aMEHa 00leMaTeMaTHYeCKUX YMEHHUH,
HEO0OXOMMBIX YEJIOBEKY B COBPEMEHHOM 00I1IecTBE. 3a/IaHusI ATON YacTH MPOBEPSIOT
0a30BbI€ BHIUMCIUTENbHBIC U IOTUUECKHE YMEHHS U HABBIKU, YMEHUE aHATM3UPOBAThH
uHpopMaIMio, TpEeNCTaBleHHYI0O B Tpadukax U TabIMIAx, HCIOIb30BaAThH
IPOCTEHIINE BEPOSITHOCTHBIE M CTaTUCTUYECKUE MOJEIU, OPUEHTHUPOBATHCS B
MPOCTEUIITUX TEOMETPUUYECKUX KOHCTPYKIUAX. B mepByro yacTh pabOThl BKIIOYCHBI
3ajaHusl 0a30BOro YpOBHS IO BCEM OCHOBHBIM paszaenam Tpeboanuit 'OC —
reoMeTpus (IUIAaHUMETPHUST M CTEPEOMETpHUs), anredpa, Hayala MaTEeMaTHYECKOro
aHaJIN3a.

3amanus 4yacTu 2 paOOThl NMpeAHA3HAYEHbI I NPOBEPKH 3HAHMM HA TOM
ypOBHE TpeOOBaHUM, KOTOPBIN TPAAUIIMOHHO MPEAbIBISAETCS By3aMH ¢ MPOPUIBHBIM
HK3aMEHOM I10 MaTEMAaTHUKE.

CoxpaHeHa, YCIEIIHO 3apeKOMEHJIOBaBIIasi ce0sl, CcUCTEeMa OILICHUBaHUS
3aJlaHUd ¢ Pa3BEPHYTHIM OTBETOM. OJTa CHUCTEMA, MPOAOJDKUBIIAS TPAAUIUA
BBIITYCKHBIX M BCTYNUTEIBHBIX SK3aMEHOB IO MATEMaTUKE, OCHOBBIBAETCS Ha
CHEAYIOUIUX NPUHIUIIAX:

1. Bo3MOXHBI pa3iuyHbie CIOCOOBI pElICHUs! B 3alUCH Pa3BEPHYTOr0 OTBETA.
['maBHOE TpeboBaHME — peIeHUE JOHKHO ObITh MAaTEMATUYECKU TPAMOTHBIM, U3 HETO



JOJDKEH OBITh MOHSATEH XOJ PAacCyXIEHUM aBTopa padoTel. B ocrtaibHOM (MeTOf,
¢dopMa 3amucH) pemeHrne MOXKET ObITh MPOU3BOJILHBIM. [loTHOTa 1 060CHOBAaHHOCTH
pacCcy’KIe€HUN OIIEHMBAIOTCS HE3aBHUCHUMO OT BbIOpaHHOTO Meroaa peuieHus. llpu
3TOM OLIEHUBAETCS MPOJABUKEHUE BBIITYCKHUKA B PELIEHUH 33a4H, a HE HEJJOUETHI 110
CPABHEHUIO C «3TATIOHHBIMY PEIICHUEM.

2. Ilpu peuieHuun 3afaud MOKHO MCIIOJIb30BaTh 0€3 J0Ka3aTENbCTB U CCHUIOK
A00bIe MaTeMaTH4ecKue (DAKThI, COAEpKaLUEcs B yUeOHUKAX U y4eOHBIX TTOCOOUSX,
JOIYLIEHHBIX WX PEKOMEHI0BaHHbIX MuHHCTEpCTBOM IpocBemenus [IMP.

Hacrosmas mMonens 3K3aMeHallMOHHOM paOoThl pa3paboTaHa Ha OCHOBE U C
UCIOJb30BAaHUEM OTKPBITOTO OaHKa MaTeMAaTUYECKUX 3aJaHui, JOCTYIHOTO
LIKOJIBHUKAM, YUYUTEISAM U POIUTEIISIM.

DK3aMeHAaIMOHHbIE 3aJ]aHus pa3padaThIBAIOTCSI HA OCHOBE T'OCYJIapCTBEHHOI'O
0o0pa30BaTeNpHOr0 CTaHAAapTa CpeaHero (MOoJHOro) obmero obOpasoBaHMs. TeKCThI
3aJJaHui TIpeIaraeMoi MOJIeH YK3aMEHAMOHHON pabOThI B 1IEJIOM COOTBETCTBYIOT
dbopMynIupoBKaM, MPUHATHIM B y4€OHHKAX M Y4EOHBIX MOCOOUSX, BKIIOYEHHBIM B
rOCyAapCTBEHHBIN MIEPEUYCHb.

3. CTpyKTypa KOHTPOJbHBIX H3MEPUTEIbHBIX MATEPHUAJIOB.

DK3aMeHaIMOHHas paboTa COCTOUT U3 ABYX YacTel, KOTOPBIE pa3anyatoTcs 1o
COJIEP’KAHUIO, CIO0KHOCTH M 4MCIy 3afaHuid. OnpenensionuM MPU3HAKOM KaxIoi
4acTH paboTHI sBIIsIETCA (PopMa 3aaHu:

—4gacTh | comepxut 12 3amanuii (3amanust 1-12) ¢ kpaTKuM OTBETOM 0a30BOTO
YPOBHSI CII0)KHOCTH;

— YacTh 2 COJEPKHUT ueThipe 3amaHus (3amanus 13-16) ¢ kpaTKuM OTBETOM
MOBBIILIEHHOT'O YPOBHSI CIIOKHOCTH U TSITh 3a7jaHul (3aganus 17 - 21) ¢ pa3BepHyThIM
OTBETOM MOBBILIEHHOTO U BBICOKOT'O YPOBHEM CIIOKHOCTEN.

B tabnuiie 1 npuBeneHa CTpyKTypa SK3aMeHAIlMOHHON PaOOTHI.

Tabauya 1. Cmpykmypa sapuanma KUM

Yactbl Yacrtn2
Yucao 3agannii-21 12 9
Tun 3aganui 1-12 13- 16
u popma C KpaTKUM OTBETOM B BHJIC IIEJIOTO YHCIA | C KPATKUM OTBETOM B BH/IC
oTBeTa WJIH KOHEYHOU JECITUIHOU ApooH LIEJIOTO YHCIIA W KOHEYHOH
JECATUYIHOM Tpoou
17 -21

C pa3BEpHYTHIM OTBETOM (TIOJTHAS
3aIUCh PEIICHUsI ¢ 000CHOBAHUEM
BBITIOJTHCHHBIX JICHCTBU)

YPpoBeHb CJI0KHOCTH ba3oBblii IToBbINEHHBI U BHICOKHI
IIpoBepsiembrii | 1. MaTematuka 5—6-X ki1accoB 1. Anre6pa 7-9-x ki1accoB
yueOHblIit 2. Anrebpa 7-9-x kiaccoB 2. Anrebpa 1 Havaja aHajnu3a
MaTepuaj KypcoB |3. Anrebpa u Hadana aHanuza 10-11-x ki | 10-11-x knaccos
MAaTeMATHKH 4. Teopust BEpOSITHOCTEH U CTAaTUCTHUKA 3. l'eometpus 7-11-x kimaccos

7-9-x K1accoB
5. 'eometpus 7-11-x kiaccoB

3aiaHue ¢ KpaTKUM OTBETOM CUMTAETCS BBIMIOJHEHHBIM, €CIIM BEPHBIA OTBET
3aukcupoBan B OnaHke orBetoB Ne 1 B Toil (opme, KoTopas mpeaycMOTpeHa
WHCTPYKITUEH MO BBITIOJIHEHUIO 3afaHus. OTBeToM Ha 3amanus 1-16 sBiusercs nenoe
YHCJIO WJIM KOHEUHAs JIECATUYHAS APOOb.




3amanus 17 - 21 BkmowaeT 5 3afaHMil C Pa3BEpPHYTHIM OTBETOM, B YHUCIIE
KOTOpBbIX 4 3aJaHusl MOBBILIEHHOrO M 1 3ajaHue BBICOKOTO YPOBHS CJIOYKHOCTH,
npeaHa3HaYeHHBIC Tl Oosiee ToUHOM nudpepeHnmnanu abuTyprueHTOB BY30B.

[Ipy  BHINONHEHWMM 3aJaHUM C  Pa3BEPHYTbIM OTBETOM  4YacTh 2
9K3aMEHAlMOHHON paboThl B OJaHKe OTBETOB N 2 JOJIKHO OBITh 3alMCaHO MOJHOE
000CHOBaHHOE pELIEHUE U OTBET JJIsl KaXK0M 3a1auu.

4. Pacnpenenenue 3aganmii KUM EI'D mno comepxkaHuio, npoBepsieMbIM
YMEHUSAM U BHIAM AeATeJIbHOCTH.
Tabauya 2. Pacnpeodenenue 3a0anuti no coo0epicamenbHblm O10KAM Y4eOHo20 npeomema

IIpoueHT MAKCUMAIBLHOTO
Conep:kareabHbIe 0JI0KH 110 Yuciao | MakcuMaib- NepPBUYHOIO 0ajlIa 3a 3aJaHUs
koauduxatopy KIC 3a/1aHUi HBI ) JAAHHOrO 0J10Ka COAEPKAHUS OT
NnepBUYHBIH MAaKCHMMAJIbHOI0 NEPBUYHOTO
oas 0aJu1a 3a BCo pa6oty, paBuoro 30
Anrebpa 6 6 20%
YpaBHEHUS 1 HEPABEHCTBA 5 11 36,7%
2921901217 2 2 6,7/%
Hauaa MmaTeMaTuyeckoro 1 1 3,3%
aHaJIM3a
CeomeTpust 6 9 30%
DneMeHThl KOMOUHATOPHUKH,
CTaTUCTUKHU U TEOPUU 1 1 3,3%
BEPOSITHOCTEN
Hroro 21 30 100%
Tabauya 3. Pacnpedenenue 3a0anutl no npogepsemvim YMEHUAM U 8UOAM QesImelbHOCU
HponepﬂeMble YMEHUSA 1 BU/bI HpOIIeHT MaKCHUMAJIbHOI'0
AesATeabHOCTH (10 kogudukatopy KT) | Umeno Makcu- NMEePBHYHOI0 0asjia 3a 3aaHNA

3aJ]aHUH | MAaJIbHBIA |JAHHOIO BUJA y4eOHOMH 1eATeJbHOCTH
NMEePBUYHBIN 0T MAKCHMAJIBLHOTO IEPBUYHOIO 0aJLia
0asn 3a BCI0 pabory, paBHoro 30

YMeETh UCIIO0JIb30BaTh
MPUOOpPETCHHBIC 3HAHKUS U YMEHUS 3 3 10%
B MPAKTUYECKON JIEATEIBHOCTU U
MOBCEIHEBHON KU3HHU

YMETh BBITIOJHTEH BEIYHUCIICHHS U

npeobpa3oBaHus 2 2 6,7%
YMeTh pelaTh ypaBHEHUS U

HEPaBEHCTBA 5 11 36,66%
YMETb BBITIOJIHATE ICHCTBUS C 2 2 6,7%
byHKIHIMHA

YMeTh BBIIOJHATH IEUCTBUS C
TCOMETPUUECCKUMHU (PUTypamu,

KOOpANHATAMU U BEKTOpPAMU 6 9 30%
YMETh CTPOUTH U HCCIIE0BATh 3 3 10%
MaTeMaTHYECKUE MOJICIHU

Htoro 21 30 100%

CopepxaHue W CTPYKTypa 3K3aMEHALIMOHHOM palOOThl JAlOT BO3MOXHOCTb
JIOCTATOYHO TMOJIHO MTPOBEPUTH KOMILIEKC YMEHUM 0 TIPEJIMETY .




5. Pacnipeesienue 3ajanuii padoThbl 10 YPOBHIO CJI0KHOCTH
Yacte 1 comepxut 12 3amanuit 6azoBoro ypoBHs (1-12). Yacte 2 comepkur
BOCEMb 3aJlaHuii MOBbIIIEHHOTO ypoBHS (13-20) u 0aHO 3amaHKWe BHICOKOTO YPOBHS

CJIOKHOCTH (3amanue 21).
Tabauya 4. Pacnpedenenue 3a0aHull N0 ypOSHIO CLONCHOCHU

IIpoueHT MaKCMMAJILHOTO IEPBUYHOIO 0asia
YpoBennb Yucao MakcuManbHbIT 3a 3a/IaHUSA JAHHOT'0 YPOBHS CJI0KHOCTH OT
CJI0KHOCTH 3alaHuid nepBUYHbII MaKCHMAJILHOI'0 IePBUYHOIO0 0a/71a 32 BCIO

3aaHuit 0aJ1 padory, paBHoro 30

ba3oBbiit 12 12 40%

IToBBIIEHHBIN 8 14 46,7%

Bricokwnit 1 4 13,3%

Hroro 21 30 100%

6. Ilponoskuteabnocts EI'D mo maremaruke
Ha BbInosiHeHHE SK3aMEHalMOHHOM paboThl OTBOAUTCA 3 yaca 55 MUHYT
(235 mun.).

7. lonoJIHUTEIbHbIE MATEPHAJIbI U 000py10BaHUE
[Ipu BBINOJHEHWY 3a/TaHUN pA3pEIIACTCS MMOJIb30BATHCA JIMHEUKOM.

8. Cucrema oneHMBAHUS OTAEJbHBIX 33[IaHUIl M IK3AMEHAUMOHHOW paldoThHI B
eJI0OM

[IpaBunpHOE pelieHHe Kaxaoro u3 3afgaHuil 1- 16 onenuBaerca 1 Oamiom.
3aaHue CYMTAETCsl BBIOJHEHHBIM BEPHO, €CJIM AK3aMEHYEMbI Jall MPaBUIbHBIN
OTBET B BUJIE 1I€JIOT'0 YUCJIA UM KOHEYHOU ECATUYHOMN IpoOu.

3amanus ¢ pa3BEPHYTHIM OTBETOM olieHuBaroTcs oT 0 mo 4 Gamnos. IlonHoe
IpaBWJIBHOE pEIIeHHWe Kakaoro w3 3amanmii 17 m 18 omenuBaercs 2 Oamnamu,
kaxgoro u3 3aganui 19 u 20 — 3 Gamnamu, 3aganue 21 — 4 6amtamu.

[IpoBepka BbImosiHeHus 3aganuii 17 - 21 mpoBoaUTCS dKCIepTaMu Ha OCHOBE
CHEIHaTbHO Pa3pabOTaHHON CHUCTEMBl KpUTEpHeB. MakcuManbHBIA Oaiia 3a BCIO
paboty — 30.

9. 3MeHeHNsI B CTPYKTYpe M COJAEPKAHMU IK3aMEHAIMOHHOH padoThl 2023 T.
no cpaBHeHuio ¢ 2021 r u 2022 r.

ITo cpaBHenuto ¢ moaensto EI'D 2021 r. B monens EI'D o maremaTtuke 2023 r.
n00aBIIEHO 3a/laHME Ha PEIICHHE MPOCTEHIMX HEepaBeHCTB Ne 12 W HMCKITIOYEHO
3aganue Ne 21(cBoiicTBa yucen).

Mognens EI'D mo matematuke 2023 r HE MMEET U3MEHEHHUH MO CPaBHEHUIO C
monensio EI'D 2022 .

10. Ilnan 3x3amMeHanMOHHOI padoTsl 2023 roaa

CopnepxkaHue 5JK3aMEHAIMOHHOW padOThl TIO MaTeMaTUKe OTPaKEHO B
0000mennom 1iane Bapuanta KHWM. Ha ocHoBe 0000meHHOro IniaHa
IK3aMEHAIMOHHOW pPaboThl (POPMUPYIOTCS TUIAHBI i COCTaBIICHUS OTAEIbHBIX
HK3aMEHAIMOHHBIX BapuaHToB KIIM.



O000mennbIii mad papuanta KUM EID 2023 r. no MATEMATHUKE

Obo3nauenue 3a0anuti 8 pabome u Onamke omeemog: 1- 16 — 3adanus c
kpamxum omeemom, 17 - 21 — 3a0anus c pazeeprymvim omeemom.
Yposuu cnoscnocmu 3aoanus: b — 6azoeviii, 11 — nosviuennsiii, B — vlicokuti.
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1 VYMeTh UCIT0JIb30BaTh 6.1 1.1.1, b 1 5 3
MpUOOpETCHHBIC 3HAHUS U YMEHUS B 1.1.3
MPaKTUICCKOMN NEeITeTEHOCTH H 2.1.12,
MOBCEIHEBHON XU3HUA
2 YMeTh UCIONIb30BaTh 6.1 1.11 b 1 5 3
MIPHOOpPETEHHBIE 3HAHHUS U YMEHUS B 1.1.3
MPaKTUICCKOMN NEeITEITEHOCTH H 2.1.12
HOBCEIHEBHON XU3HUA
3 VYMeTh N0IB30BaTh 31,61, | 3.1.1- b 1 5 3
MIPHOOpPETEHHBIE 3HAHUS U YMEHUS B 6.2 3.1.3,
MPaKTUIECKOM NEeATeTEHOCTH U 6.2.1
MHOBCEIHEBHON XU3HUA
4 VYMeTh BBITONHATE BeiunuciaeHus u | 1.1-1.3. 1.1, b 1 5 4
mpeoOpa3oBaHUs 6.1 14.1-
1.4.3
5 VYMETE BBITIOJHATE JEHCTBUS C 41,43, | 5.1.1- b 1 5 3
TeOMETPUIECKUMH (DUTYpaMH, 5.2 5.1.5,
KOOpJIMHATAMHU M BEKTOPAMH 5.5.3
5.5.5,
5.6.1,
5.6.2
6 YMeTb CTPOUTH U UCCIIEIOBATh 5.1, 6.3.1
MpocTeiie MaTeMaTHuecKne 54 6.3.2 B 1 5 3
MOJICITH
7 VMeTh pemarhb 11,21 | 1.1,13,| b 1 5 3
YpaBHEHUS U HEPABCHCTBA 1.4,
2.1.1-
2.1.7
8 VYMeETh BBITIOIHATE JEHCTBUA C 4.1,4.3, 1.2.1 b 1 10 8
reoMEeTpHYECKUMHU (PUTYpaMu 5.2 1.2.4
511,
5.5.1
9 YMeTh BEITIONHSTh 3.1-3.3 3.1.1-
JEUCTBHSI C PYHKIUSIMHU 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-
413
421
10 VYMeETh BBITIOIHATE JEHCTBUA C 4.2 5.1,
reoMeTpuieckuMu purypamu, 5.2.6, 15 10
5.3-5.5
11 YMETh CTPOUTH U UCCIIEIOBATH 5.1, 2.1.12,
MIPOCTEUIITHE MaTeMaTHICCKIE 6.1-6.3|6.2.1 15 10
MOJICIIH
12 YMeTh pemats 11,23 | 2.21- 12 8
ypaBHEHUS W HEPABEHCTBA 2.2.4,
2.2.9
13 VYMeTh BBHITIOJIHATH BHIYUCICHUS U 1.1-1.3 | 1.1-14
npeoOpazoBaHUs 8 5
14 YMeTh BBITIOIHITE JEUCTBUSA C 4.2 51.1-
TeOMETPUYECKUMHU (PUTYPaMH. 514 10 8
5.3-5.5
15 VMETh BHINOJIHATH 3.2, 1.1,1.4, 15 10
NEUCTBHS C QYHKIHSIME 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 YMeTh CTPOUTH 51, 63| 2.1.1, 25 15
HCCIIEI0BATh MPOCTEUIITHE 2.1.2,
MaTeMaTH4YeCKUE MOIEIIH 2.1.7-
2.1.9
2.1.12
17 VMeTh pemiaTh ypaBHEHUS U 2.1-23 | 1.1-14 20 15
HEpaBEHCTBA 2.2.1-
2.2.4
18 VYMeTb BBINIOJIHATH JEUCTBUS C 42,43, | 5.1-5.6
TreOMETPUIECKUMHU (PUTYpaMH, 5.3
KOOpJMHATAMU U BEKTOPaMU 20 10
19 YMeTh pemath ypaBHCHHS 1 2.3 1.1,1.3,
HEpaBEHCTBA 1.4.1- 40 35
14.6
2.2
20 VMeTh BBIIOJIHATH JEHCTBUS C 4.1, 5.1,5.5,
TeOMETPUIECKUMH (DUTYpaMH, 5.3 5.6
KOOpJIMHATAMU U BEKTOPAMH - 35
21 YMeTs pemats 21--23 | 1.1-14
ypaBHEHUS U HEPaBEHCTBA 3.1 2.1-2.2, - 40
3.1-

3.34.2




