Crnenudurkanus
KOHTPOJIbHBIX U3MEPUTEJbHBIX MATEPHAJIOB
1Jis1 mpoBeaeHus B 2025 roay eIuHOro rocy1apcTBEHHOI0 IK3aMeHa
no MATEMATHKE

1. Ha3HayeHNe KOHTPOJILHBIX H3MEPHUTEJIbHBIX MATEPUAJIOB

KoHTponbHBIE M3MEpUTEIbHBIE MATEPHAIBI MO3BOJISIIOT YCTAHOBUTH YPOBEHB
OCBOCHUSI  BBIIMYCKHUKAMHU TOCYJAapCTBEHHOrO0  OOpa3oBaTEIbHOTO  CTaHAapTa
cpeaHero (mojiHoro) oduiero oopazoBanus. PesynbraTel EquHOro rocygapcTBeHHOTO
PK3aMeHa M0 MaTEeMaTUKE MPHU3HAIOTCS 001Ie00pa3oBaTeIbHBIMU YUPEIKICHUSIMH, B
KOTOPBIX pEeAU3yIOTCA 00pa30oBaTEIbHbIE MPOrPAMMBI CpeHEro (ITOJHOT0) O00IIero
o0pa3oBaHusA, Kak pe3yJbTaThl T'OCYJapCTBEHHOW (MTOrOBOIl) arrecTanuu, H, IO
KEMaHuio  abWTypweHTa,  00pa30BATEIBHBIMU  YUPEKICHHUSIMH  BBICIIETO
nmpoecCHoHaTBFHOTO 00pa30BaHUsl KaK PE3yJIbTaThl BCTYNMUTEIbHBIX HCTBITAHUNA TIO
MaTeMaTHhKe.

2. Iloaxoabl K 0TOOPY coaep:xaHus, pa3padorke crpykrypst KUM EI'DJ

[IpenacraBnenHass Mojelb HK3aMEHAIIMOHHOM paboThl MO MaTeMaTUKeE
(komudukaTOpsl 2JIEMEHTOB COJCpPKAHUS ¢ TPEOOBAHMM JJIs1 COCTaBIICHUS
KOHTPOJIbHBIX MU3MEPUTEIbHBIX MaTepUAIOB, IEMOHCTPAIIMOHHBIA BapUaHT, CUCTEMa
OLICHUBAaHMUS HK3aMEHAIIMOHHOM paboThl) MpeaHa3HaYeHa JiS HCIOJIb30BaHUSA B
KaueCTBE KOMILIEKTAa HOPMATUBHBIX JOKYMEHTOB, PErIAMEHTUPYIOIIUX Pa3padoTKy
KOHTPOJIBHBIX U3MEPUTENBHBIX MaTepuanoB EI'D mo maremaruke B 2025 r.

Pabota B 2025 rony coCcTOUT U3 IBYX YacTel U coaepkut 21 3ananue.

Yacte 1 comepxut 12 3amanuii (3aganus 1-12) ¢ KpaTKUM YHCIOBBIM OTBETOM,
MPOBEPSIONINX HAIMYUE MPAKTUYECKUX MATEMATUYECKUX 3HAHUM U YMEHUIN 0a30BOro
YPOBHSI CJI0KHOCTH.

Yacte 2 comepxuT 9 3agaHuii o MaTepuady Kypca MaTeéMaTUKU CpEeIHEn
mKoiabl. M3 HUX ueTklpe 3amaHust (3agaHus 13-16) ¢ KpaTKuM OTBETOM M IIATh
3amanuil (3aganusi 17 - 21) ¢ pa3BEPHYTHIM OTBETOM.

Brinmonnenue 3agaHuii yact 1 3K3aMeHAIlMOHHOW paboThl (3amanus 1-12)
CBUJICTENIbCTBYET O HAIMUMUM y YYACTHUKA 3K3aMeHa oOlleMaTeMaTUYeCKUX YMEHUM,
HEOOXOJIMMBIX YEJIOBEKY B COBPEMEHHOM O0IIeCTBE. 3aJjaHus 3TOM YaCTH MPOBEPSIOT
0a30BbI€ BHIYUCIUTEIbHBIC U JIOTUYECKHE YMEHHUS U HABBIKM, YMEHUE aHAIM3UPOBATD
nHpopManuio, TpPEACTAaBIECHHYIO B TIpapukax © TalOIuLax, HCIOIb30BaATh
MPOCTEHIINE BEPOSTHOCTHBIE U CTAaTUCTUYECKHE MOJEIH, OPUEHTHUPOBATHCS B
MPOCTEHIINX T€OMETPUUECKUX KOHCTPYKIHUSIX. B mepByto yacTh pabOThl BKIFOYEHBI
3ajaHusi 0a30BOr0 YpOBHSI IO BCEM OCHOBHBIM pazzaenam tpeboBanuii ['OC —
reoMeTpusi (IUIAHUMETPUSL U CTEpEOMEeTpHus), ainredOpa, Hadajla MaTeMaTHYECKOIo
aHau3a.

3amanus dactu 2 paboOThl NpeAHA3HAYEHBI ISl MPOBEPKU 3HAHUW HA TOM
YpOBHE TpeOOBaHUM, KOTOPHIN TPAJAUIIMOHHO MPEIBIBISAETCS By3aMu ¢ MPOPUIHLHBIM
HK3aMEHOM 10 MAaTEMaTHUKE.

CoxpaHeHa, YyCHOEIIHO 3apeKOMEHJIOBaBIIasi ceOsl, CUCTEMa OLICHUBAHUS
3aJlaHUil  C Pa3BEpHYTHIM OTBETOM. OJTa CHUCTEMa, NPOJOJLKHMBINAS TpaJULMU
BBIITYCKHBIX M BCTYNUTEIBHBIX S5K3aMEHOB MO MaTeMaTHUKE, OCHOBBIBAE€TCS Ha
CIEAYIOMINX MPUHIINTIAX:

1. Bo3MOXHBI pa3inuuHbIe CIOCOOBI PEIICHUSI B 3aMKHCH Pa3BEPHYTOrO OTBETA.
['maBHOE TpeOoOBaHME — PEIICHHUE HOHKHO OBITh MAaTEMAaTHYECKU TPAMOTHBIM, U3 HETO



JOJDKEH OBITh MOHATEH XOJ pacCcyXIeHUM aBTopa paboThl. B octaiibHOM (MeETOf,
(dhopMa 3amucu) pereHrne MoKeT ObITh MPOU3BOJBHBIM. [loTHOTAa 1 000CHOBAHHOCTH
paccy X JCHUN OIEHUBAIOTCS HE3aBUCUMO OT BBIOpaHHOrO Merona pemieHus. [Ipu
ATOM OLICHUBAETCS MPOJIBUKEHUE BBIITYCKHUKA B PEIIICHUU 33/1a4l, a HE HEJ0UYETHI 110
CPaBHEHHUIO C «ITAJIOHHBIMY» PEIICHUEM.

2. Ilpu pemenuu 3aJa4yu MOKHO HCIOJIB30BAaTh 0€3 JOKA3aTENbCTB U CCHUIOK
mo0ble MaTeMaTuyeckue (pakThl, cofepkaiuecs: B yueOHUKaX U y4EOHBIX MOCOOUSIX,
JOMYIIEHHBIX WM PEKOMEHI0BaHHBIX MuHUCTEpCTBOM npocBenienus [IMP.

Hacrosmas Moaens sk3aMeHallMOHHOM paboThl pa3paboTaHa Ha OCHOBE U C
WCIIOJIb30BAaHUEM OTKPBITOIO 0OaHKa MaTeMaTH4eCKUX 3aJaHui, JOCTYIHOTO
IIKOJbHUKAM, YUUTEIISIM U POJIUTEIISIM.

DK3aMeHallMOHHbIE 3aJlaHusl pa3padaThIBAIOTCA HA OCHOBE T'OCYAapCTBEHHOIO
00pa3oBaTeNBLHOTO CTaHJApTa CpeAHero (MOJIHOro) o0iiero oOpa3oBaHUsA. TEKCTHI
3aJaHUM TpesiaraeMoil MOACIN dK3aMEHAIMOHHONW padOThI B 1IEJIOM COOTBETCTBYIOT
dbopMyaupoBKaM, NMPUHATHIM B y4COHHWKAX M y4COHBIX IMOCOOHMSX, BKIIOUYCHHBIM B
roCyJ1IapCTBEHHBIN MEPEUECHbD.

3. CTpPyKTypa KOHTPOJIbHBIX U3MEPUTEIbLHBIX MATEPHUAJIOB.

DK3aMeHallMOHHAasl padoTa COCTOUT U3 JABYX YacCTEH, KOTOPhIE Pa3IUYAOTCS 10
COAEPKAHUIO, CIIOKHOCTH M YUCTy 3afaHuil. OnpenensiommnM MPU3HAKOM KaxKJI0u
4yacTu paboThI siBNseTCs (hopMa 3aJaHui:

—yvactb | copepxur 12 3ananuii (3amanus 1-12) ¢ kpatkum oTBETOM 0a30BOTO
YPOBHSI CJIOKHOCTH;

— 4acTb 2 COJEPKUT ueThipe 3amanus (3amanust 13-16) ¢ kpaTKUM OTBETOM
MOBBIIIEHHOTO YPOBHS CIIOKHOCTH U TSITh 3aaHuil (3ananus 17 - 21) ¢ pa3BepHyThIM
OTBETOM MOBBIIIIEHHOTO U BHICOKOI'O YPOBHEU CIIOKHOCTEH.

B Tabnuie 1 npuBeneHa cTpykTypa 3K3aMeHAIlMOHHOM paOOTHI.

Tabnuya 1. Cmpyxkmypa eapuanma KUM

Yacrsel Yacrp2
Yucio 3agannii-21 12 9
Tun 3agannii 1-12 13- 16
u popma C KpaTKMM OTBETOM B BHJIE LIEJIOTO YHCIIA | C KPATKUM OTBETOM B BUJIE
oTBeTa WA KOHEYHOU JECATHYHON ApoOH LIEJIOT0 YKCJIA U KOHEYHOU
JECATUYHOMN Tpodu
17 -21

C pa3BEpHYTHIM OTBETOM (TIOJIHAS
3aMKCch PENICHUsI ¢ 000CHOBaHUEM
BBITIOJITHEHHBIX JIEHCTBUI)

YPpoBeHBb CJIOKHOCTH ba3oBblit IloBBINIEHHBIN M BLICOKHI
IIposepsiembrii | 1. MaTemaruka 5—6-X Kj1accoB 1. Anrebpa 7-9-x kiaccoB
yueOHbIit 2. Anrebpa 7-9-x kmaccoB 2. AnreOpa 1 HaJasna aHaIIKM3a
MaTepuaja KypcoB |3. Anrebpa u Havana aHanu3a 10—11-x ki | 10—11-x xitaccoB
MaTeMaTUKH 4. Teopusi BEpOSITHOCTEN U CTaTHCTHUKA 3. 'eomerpusa 7-11-x knaccos

7-9-x KIj1accoB
5. T'eometpust 7—11-x knaccoB

3aJlaHue C KPAaTKUM OTBETOM CYHMTAETCS BBINOJHEHHBIM, €CJIM BEPHBIN OTBET
3adukcupoBaH B Osanke otBeToB Ne 1 B 1ol ¢opme, KOTOpas mperycMOTpeHa
MHCTPYKUHEN MO BBIMTOTHEHUIO 3a1anus. OTBeTOM Ha 3amaHud 1-16 sBisercsa menoe
YUCJIO WM KOHEYHAs JCCATHYHAS IPOOb.




3aganus 17 - 21 Bkmrowaer 5 3agaHuid C pa3BEPHYTHIM OTBETOM, B UHCIIE
KOTOpbIX 4 3a/laHusl MOBBIMIEHHOTO W | 3a/laHre BBICOKOTO YPOBHS CIIOXHOCTH,
npeaHa3HaueHHbIC I Oosee TouHOM quddepeHmanuu abUTYpUEHTOB BY30B.

[Ipy  BbIOAHEHHMHM 3aJaHUM C  Pa3BEpPHYTHIM OTBETOM  4YacTH 2
9K3aMEHAIIMOHHOM paOoOThl B OjaHKe OTBETOB Ne 2 MOJDKHO OBITH 3allUCaHO TMOJHOE
000CHOBAaHHOE PELICHUE U OTBET JJI KaXJ0M 3aauu.

4. Pacnpenenenue 3aganumiit KUM EI'D mno coagepxkaHuw, NpoBepsieMbIM

YMEHHUSAM M BUAAM AeATeJIbHOCTH.
Tabnuya 2. Pacnpedenenue 3a0anutl no cooepicamenvbuvlm O10KaM yuebH020 npeomema

IIpoueHT MaKCUMAJIBLHOIO
ConepmaTe_}]LH]ﬂe 0JIOKHU 11O Yucyo | MakcumMaib- NEePBUYHOIO 0aJ171a 3a 3aJaHudA
koauduxatopy KIC 3aJaHui HBI _ | Amamuoro 0J10Ka coep:KaAHusA OT
NepBUYHBII MAaKCHUMAJIbHOT0 MEPBUYHOTO
0aJ1 0aJu1a 3a BCIO padoty, paBHoro 30
Anrebpa 6 6 20%
YpaBHEHHS U HEPABEHCTBA 5 11 36,7%
OyHKIUH 2 6,7%
Hauana MmaTeMaTH4ecKoro 1 1 3.3%
aHaIn3a
I'eomeTpus 6 9 30%
DneMeHThl KOMOUHATOPUKH,
CTaTUCTHUKHU U TCOPHH 1 1 3,3%
BEPOSATHOCTEN
Hroro 21 30 100%
Tabnuya 3. Pacnpedenenue 3a0anutl no npogepsemvim YMeHUsIM U 8UOAM OesmelbHOCMU
IIpoBepsieMble yMeHHMS H BHbI IIponeHT MaKCMMAJIBHOTO
aesaTeabHOCTH (M0 kogudukaropy KT)| Ymemo Maxkcnu- NMepBHYHOrO0 0ajlia 3a 3afaHus

3aJaHWii | MaJBHBIA |JaHHOTO BHIA Y4eOHOU JeATeJbHOCTH
NMEepBHYHBIN 0T MAKCHMAJBHOIO MEPBUYHOIO HaJ1J1a
oasLa 3a Bcio padory, paBHoro 30

YMETh UCIOIb30BaATh
MpUOOpETEHHBIE 3HAHUSA U YMEHUS 3 3 10%
B MPAKTUYECKOMN JEATETbHOCTH U
OBCEIHEBHOU XU3HU

YMeThb BBINIOIHSATH BEIUHUCICHUS U

npeoOpa3zoBaHus 2 2 6,7%
YMeTh pemarb ypaBHEHUs U

HEPABEHCTBA 5 11 36,66%
YMETH BBIIOIHSATE JIEUCTBHUS C 2 2 6,7%
byHKUMSIMU

YMeTb BBIIOJIHATH JICUCTBUS C
reoOMeTpUUECKUMU (pUrypamu,

KOOpJAMHATaMHU U BEKTOPAMHU 6 9 30%
YMETh CTPOUTH U UCCIIEI0BAThH 3 3 10%
MaTeMaTUYECKHE MOJEIHN

Hroro 21 30 100%

CopnepxaHrue W CTPYKTypa 3K3aMEHALlMOHHOM pal0oThl AAal0T BO3MOXHOCTh
JIOCTATOYHO MOJIHO MPOBEPUTH KOMIUIEKC YMEHUH O TIPEAMETY.



5. PacnpenesieHue 3alaHuid pa0dOThI 10 YPOBHIO CJI0KHOCTH
Yacte 1 conmepxut 12 3ananumii 6a3oBoro ypoBHs (1-12). Hacts 2 comepxuT
BOCEMb 3aJlaHUi MOBBIIIEHHOTO YpoBHS (13-20) u oaHO 3a7aHUE BBICOKOTO YPOBHSI

cloXHOCTH (3amanue 21).
Tabnuya 4. Pacnpedenenue 3a0anutl no ypoeHio ClO#CHOCMU

IIponeHT MaKCMMATBHOT0 MEPBUYHOI0 OasIa
YpoBenn Yucao MaxkcumManbHbIH 32 3aJ]aHUHA JAHHOI'0 YPOBHS CJI0KHOCTH OT
CJIOKHOCTH 3aJaHuil NepBUYHbIH MAaKCUMAJIbHOT0 EPBUYHOIO0 0ajJia 3a BCIO

3aJaHuil 0aJ1 padory, paBuoro 30

bazoBbIit 12 12 40%

IloBuIIEHHABIH 8 14 46,7%

Bricoknii 1 4 13,3%

Hroro 21 30 100%

6. Ilponokurenabnocts EI'D mo Mmatemaruke

Ha BeInosiHEeHHE SK3aMeHallMOHHOM padoThl OTBOAUTCS 3 yaca 55 MUHYT
(235 mun.).

7. JlonoJiHUTEIbHbIE MAaTEePUAJIbI U 000PYA0BaHUE
[Ipu BeINOJIHEHNUH 3aTaHUI PA3PEIIACTCS MOJIb30BATHCS JTUHEUKOM.

8. Cucrema oueHMBAHUS OTACJbHBIX 3aJaHUI M IK3AMEHALMOHHON pPadoThl B
neJaoM

[IpaBunbHOE pelieHue Kaxaoro w3 3aaaHuit 1— 16 onenuBaetcs 1 Oammom.
3aZjlaHie CUMTAETCA BBINOJHEHHBIM BEPHO, €CIM DK3aMEHYEMbIM Jall MPaBUIbHBIN
OTBET B BH/JIE 1I€JIOTO YKCJIa UM KOHEUHOU JIECSITUIHOU IPOOH.

3amaHusi ¢ pa3BEPHYTHIM OTBEeTOM oleHuBarorcst ot 0 go 4 6amnos. [lonHoe
MpaBUJIbHOE pelieHne Kaxaoro w3 3ananuit 17 m 18 ouenuBaercs 2 Oamnamuy,
Kaxkgoro u3 3agaHui 19 u 20 — 3 6ayutamu, 3amanue 21 — 4 Oanmamu.

IIpoBepka BbIONHEHMS 3anaHuil 17 - 21 mpoBoaUTCS 3KCIIEpTaMu Ha OCHOBE
CIELUANIBHO pa3pa0OTaHHON CHUCTEMBbI KpUTepHeB. MakcumaiabHBIM Oania 3a BCHO
paboty — 30.

9. U3MeHeHHUs] B CTPYKTYpe U COACPKAHUU IK3AMEHAUMOHHOI padorhl 2025 r.
1o cpaBHeHUIO ¢ 2024 r.

Mogaens EI'D o marematuke 2025 r HE UMEET U3MEHEHHIM MO CPABHEHHIO C
monaenbsro EI'D 2024 .

10. ILnan 3x3amMeHannoHHOM padoTsl 2025 roga

ConepxaHue »SK3aMEHAIMOHHOM pabOoThl 10 MaTeMaTUKe OTPaXeHO B
oboOmennom tuiaHe Bapuanta KHWM. Ha ocHoBe 00001eHHOTO TUIaHA
AK3aMEHAIMOHHON paboThl (OPMUPYIOTCS IUJIAHBI JJIS COCTaBJICHMS] OTIEIbHBIX
3K3aMEHAIMOHHBIX BapuaHToB KIM.



O000mennbii iaan sapuanta KUM EI'D 2025 r. no MATEMATHUKE

Obos3nauenue 3adanuti 8 pabome u oOnanxe omeemos: I- 16 — 3adanus c
Kpamkum omeemom, 17 - 21 — 3a0anusi ¢ pazeepHymvim 0meemom.
Ypoenu crnoocnocmu 3a0anus: b — 6azoewiil, 11 — nosviuiennwiii, B — evicokutl.
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1 VMeTh UCIIONB30BaTh 6.1 1.1.1, b 1 5 3
npuoOpeTeHHBIE 3HAHUA U YMEHUS B 1.1.3
MPaKTUYECKON IEATETbHOCTH 1 2.1.12,
MTOBCETHEBHOM KH3HU
2 YMeTh UCTIOTB30BaTh 6.1 1.1.1 b 1 5 3
npuoOpeTeHHbIE 3HAHUS U YMEHUS B 1.1.3
MPaKTUUECKON IEATETbHOCTH U 2.1.12
MTOBCETHEBHOM KH3HU
3 VYMers m01b30BaTh 3.1,6.1, | 3.1.1- b 1 5 3
npuoOpeTeHHbIE 3HAHNUS U YMEHUS B 6.2 3.1.3,
MPaKTUYECKON IEATETbHOCTH U 6.2.1
MTOBCETHEBHOM KH3HI
4 VMeTh BBITONHATE Beruucaenus u | 1.1-1.3. 1.1, b 1 5 4
npeoOpazoBaHUs 6.1 1.4.1-
143
5 VMeTh BBIIOIHATL JEHCTBH C 41,43, | 5.1.1- b 1 5 3
reoMeTpUYECKUMHU HUTypamHu, 5.2 5.1.5,
KOOpAWHATaMHU M BEKTOpaMH 5.5.3
5.5.5,
5.6.1,
5.6.2
6 YMeTb CTPOUTD U UCCIEIOBAThH 5.1, 6.3.1
MpOCTEHIINEe MaTEMaTHYECKIE 5.4 6.3.2 B 1 5 3
MOJIETTH
7 VMeTh peniath 1.1,2.1 | 11,13, | B 1 5 3
YpaBHEHHUS 1 HEPABEHCTBA 1.4,
2.1.1-
2.1.7
8 VMeTE BBITOJHATE JIEHCTBHUS C 4.1,4.3, 1.2.1 b 1 10 8
reOMeTpUYECKUMU UTypaMu 5.2 1.2.4
5.1.1,
5.5.1
9 VYMeTh BEIIOIHATH 3.1-3.3 3.1.1-
NEUCTBUS ¢ (QYHKIHSIMH 6.1,6.2 3.1.3, B 1 10 4
3.2.1,
3.2.4-
3.2.6,
3.3.1-
3.3.7
4.1.1-
4.1.3
4.2.1




10 VMeTh BBIIOIHATD JCUCTBHS C 4.2 5.1,
reOMEeTPUYECKUMHU (UTypamHu, 5.2.6, 15 10
5.3-5.5
11 YMeTh CTPOUTH U HCCIIE0BATh 5.1, 2.1.12,
MpOoCTEeHIlIe MaTEMaTHYECKIE 6.1-63]6.2.1 15 10
MOJICIH
12 YMeTh pemath 1.1,2.3 2.2.1- 12 8
YPAaBHEHUS U HEPABEHCTBA 2.2.4,
2.2.9
13 YMeTb BBIOIHATH BIYUCICHUS U 1.1-1.3 | 1.1-1.4
npeoOpazoBaHHs 8 5
14 YMeTb BBIOJIHATH IEHCTBUS C 4.2 5.1.1-
TeOMETPUUYCCKUMHU (PUTYPaMHU. 5.14 10 8
5.3-5.5
15 YMeThb BBITOJIHATE 3.2, 1.1, 1.4, 15 10
NEUCTBUS ¢ (QYHKIHSIMH 33 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 U 5.1, 6.3 | 2.1.1, 25 15
HCCIIeI0BaTh MPOCTEHILINE 2.1.2,
MaTeMaTH4ecKrue MOACTH 2.1.7-
2.1.9
2.1.12
17 YMeTh peniaTh ypaBHEHHS H 2,123 | 1.1-14 20 15
HEpPaBEHCTBA 2.2.1-
2.2.4
18 VMeTh BBIIOIHATD JCUCTBHS C 42,43, | 5.1-5.6
reOMEeTPUYECKUMHU (HUTypamHu, 53
KOOpJMHATAMU U BEKTOPaMH 20 10
19 YMeTh peniaTh ypaBHEHHS U 2.3 1.1,1.3,
HEPaBEHCTBA 1.4.1- 40 35
1.4.6
2.2
20 VMeTh BBIIOIHATD JCUCTBHS C 4.1, 5.1,5.5,
reoMeTpUYECKUMHU HUTypamHu, 53 5.6
KOOpJMHATaMU U BEKTOpaMHU - 35
21 YMeTh peniath 2.1--23 | 1.1-1.4
YPAaBHEHUS U HEPABEHCTBA 3.1 2.1-2.2, - 40
3.1-

33,42




