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Cnenndpuxanus
KOHTPOJILHBIX H3MEPUTEJIbHbIX MATEPHAJIOB /ISl IPOBeIeHUs
B 2020 roxy 0CHOBHOIO roCcyIapCTBEHHOI0 IK3aMeHa
no MATEMATHUKE

1. HazHayeHue KOHTPOJIbHBIX H3MePUTEIbHbIX MaTepuasios (KUM) OI'D

OcHOBHO# rocyaapcTBeHHbIi 3k3amen (OI'D) npexacrapisier coboit popmy roc-
YIApCTBEHHOW HMTOTOBOM aTTECTAllMH, NPOBOAWMOI B IIEJNAX ONPEACIECHHs COOTBET-
CTBUA PE3YJIbTAaTOB OCBOCHUA 06yqa}ouu/1M1/1c91 OCHOBHBIX O6p330BaTCJ'IbeIX po-
rpaMM OCHOBHOTO O0IIEro 00pa30BaHUsI COOTBETCTBYIOIINM TpeOOBaHHAM (eaepalib-
HOTO TOCYIapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHmapra. s yKasaHHBIX LeNield Hc-
MOJIB3YIOTCSI KOHTPOJIbHBIE H3MepuTenbHbie Marepuansl (KHMM), npencraBisioliie
co001i KOMIIJIEKCHI 3aJJaHUH CTaHIAPTU3UPOBAHHON (GOPMEIL.

OI'D npoBomutcst B coorBeTcTBUH ¢ DenepanbHbM 3akoHOM «O0 00pa3oBaHUU
B Poccuiickoit ®enepaunu» ot 29.12.2012 Ne 273-03 u ITopsakoM npoBeneHHs Tocy-
JApCTBCHHOI MTOTOBOM aTTECTAIMH IO OOPa30BATEIBHBIM IIPOrpaMMaM OCHOBHOT'O
obmero oOpa3oBaHus, yTBEPKAEHHBIM NpHKa3oM Munnpocsenienus Poccun u Poco-
6pHamzopa ot 07.11.2018 Ne 189/1513.

2. lokyMeHTHI, onipeaensiiomue conep:xxanue KUM OI'

Copepxxanne KM omnpenensercst Ha ocHoBe DenepanbHBIN TOCyIapCTBEHHBIN
00pa3oBaTeNbHbIA CTaHIaPT OCHOBHOTO 001Iero oopa3zoBanus (mpukas MUHHUCTEPCTBA
oOpaszoBanus u Hayku PO ot 17.12.2010 Ne 1897) ¢ yuérom IIpumepHOil OCHOBHOM
00pazoBaTenbHON IPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanust (0JJ00peHa pelieHneM
denepanpbHOro y4eOGHO-METOJUYECKOTO OOBEIMHEHUS] MO 00IeMy o0Opa3oBaHHUIO
(nporokou ot 8.04.2015 Ne 1/15)).

B KMM obecnieyeHa mpeeMCTBEHHOCTh MpoBepsieMoro coaepxanus ¢ dexe-
paIbHBIM KOMIIOHEHTOM T'OCYAAPCTBEHHOTO 00pa30BaTEeNIbHOIO CTaHAApPTa OCHOBHOTO
obmero oOpa3zoBaHuMsi 1O Maremarhke (mpuka3 MwuHoOpaszoBanus Poccun
or 05.03.2004 Ne 1089 «OO6 ytBepxxnenun PenepalbHOrO KOMIIOHEHTa TOCyAap-
CTBEHHBIX 00pa30BaTENbHBIX CTAaHJAPTOB HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro U
cpeaHero (IOJHOro) 001Iero 00pa3oBaHuUs»).

3. IToaxoanl k 0TOOPY coaepsxaHus, paspadorke crpykrypsl KUM OI'D

Crpykrypa KUM OI'D oTBevaer Lesu MOCTPOEHUs cucTeMbl AuddepeHnupo-
BaHHOTO O0y4eHUsI MaTeMaTHKe B cOBpeMeHHOH mkone. JuddepenHunanus odyueHns
HaITpaBJicHa Ha pelIeHUe ABYX 3aaa4: (GOpMHUPOBaHUs y BCeX oOydaromuxcs 6a3oBoit
MaTeMaTHYEeCKOI MOATOTOBKH, COCTABISIONICH (QYHKIIMOHAILHYIO OCHOBY 00I11ero o0-
pa30BaHusl, U OJHOBPEMEHHOI'O CO3aHUs YCIOBUIL, CIIOCOOCTBYIOIIUX IIOJIyIEHHIO Ya-
CTBIO 00yUaIOMUXCS TOATOTOBKYU MOBBIIIEHHOTO YPOBHS, IOCTATOUHOH JUISl aKTUBHOTO
HCTIONB30BAHMUS MAaTEMATHKN BO BpeMs JalbHEHIIEro 00ydeHHs.

KHM pa3paboTaHbl ¢ y4ETOM MOJOKEHUS O TOM, YTO PE3yJIbTATOM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHON NPOrpaMMbl OCHOBHOIO OOLIEro 0Opa3oBaHUs JOJKHA
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CTaTh MaTeMaTHYeCcKasi KOMIICTCHTHOCTh BBITyCKHHUKOB, T.€. OHH JOJDKHBL OBIAIETh
cnenupUUECKUMH A MaTeMaTUKU 3HAaHUAMHM U BUAAMM JAESTENbHOCTU; HAYYUTHCS
NpeoOpa3oBaHUIO 3HAHUS U €r0 NMIPUMEHEHHUIO B Y4eOHBIX U BHEYUEOHBIX CUTyalUsX;
copMupoBaTh KadecTBa, MPHUCYIIHE MATEMaTHISCKOMY MBIIUICHAIO, a TAKKe OBIa-
JeTh MaTeMaTHYeCKOH TepPMHHOJIOTHEH, KIIFOUYEBBIMH MOHATHAMH, METOJAMH H IIpHU-
émamu.

B 5K3aMeHallMOHHOM MOJENM HCHONB3yeTCSd CHUCTEMa OLICHMBAHMS 3aJaHui
C pa3BEPHYTHIM OTBETOM, OCHOBaHHAS Ha CICAYIOMINX ITPHHIIATIAX.

1. BO3MOXHEI pa3inUyYHbIE CIIOCOOBI U 3aITICH Pa3BEPHYTOTO pelreHus. [ aBHOe
TpeOoBaHUE — pEIIeHUE AO/DKHO OBITh MaTeMaTHYECKU MPAMOTHBIM, U3 HETO JOJDKEH
OBITh MOHATEH XOJ] PACCYKICHUH 3K3aMeHyeMoro. B ocransHOM (MeTon, popma 3amu-
CH) pelIeHIe MOXET OBITh MPOM3BONBHBIM. [10THOTA 1 000CHOBAaHHOCTH PACCYKICHHUH
OLICHUBAIOTCS HE3aBHCHMO OT BBIOPAaHHOTO METOJa peleHus. IIpn 3ToM oreHHBaeTcs
IPOABUIKCHUE BBIITYCKHUKA B PCIICHUM 3ala4u, a HE He}IO‘IéTLI 10 CPaBHCHHUIO C «ITa-
JIOHHBIM) PEIICHHEM.

2. Ipu penreHny 3aJady MOXXHO HCIONB30BAaTh O€3 JOKA3aTENbCTB M CCHUIOK
MaTeMaTHYecKue (PaKThl, COAEpKaINUecs B yueOHHKAaX M Y4eOHBIX MOCOOMAX, PEKO-
MCHIAYCEMBIX K MCIIOJIb30BAHUIO ITPU pCaln3allii UMCIOIINX I'OCYAapCTBCHHYIO aKKpeE-
JTUTAIHI0 00pa30BaTENbHBIX TPOTPAMM CPETHETO 00IIero 00pa3oBaHus.

TekcTbl 3afaHuil IpeularaeMoil MOJEIH 3K3aMEHALMOHHON paboThl B LIEIOM
COOTBETCTBYIOT (POPMYJIUPOBKAM, HNPUHATHIM B y4eOHUKAaX M y4eOHBIX MOCOOMSX,
BKIMIOUEHHBIM B DenepanbHBIA NepedeHb y4eOHHKOB, PeKOMEHIyeMbIX MuHncTep-
CTBOM TIpocBemieHHss PD K HCIIONB30BaHUIO NPU pealn3aliii MMEIONIHNX Tocyaap-
CTBEHHYIO aKKpEeIUTallul0 00pa30BaTENbHBIX IIPOrpaMM OCHOBHOIO o0LIero o0Opaso-
BaHUs.

4. CBa3b 3k3amMeHanmoHHoi moaean OI'9 ¢ KUM EI'D

ConeprkaTebHOE €JUHCTBO TPeOOBAHUM rOCYAapCTBEHHOM UTOrOBOH aTTecTa-
MM 332 KypC OCHOBHOH W CpelHeH MIKOJbI 00ecreynBacTcs OOIIMMH MOJXOJaMU K
paspabotke 3amanuii. Mexay 3amanusvu OI'D u EI'D uMeeTcs peeMCTBEHHOCTh 110
(dhopMam 3a1aHUH ¥ TeMaTHKE, OCOOCHHO B YaCTH MPAKTUKO-OPHUEHTUPOBAHHBIX 3aj1a-
HUW U TeX BJIEMEHTOB COJIEP’KaHUs, TJIe BIIOCJIEICTBUU y BBITYCKHUKOB 11 KiaccoB
BO3HHKAIOT MAacCOBBIE TPYAHOCTH (3a7a4i Ha JI0Ka3aTeIbCTBO B TEOMETPUH, HA HCCIIE-
JIOBaHHE YPaBHEHHI U HEPABEHCTB).

CBs3b dk3aMeHannoHHbeIX Mozenet OI'D u EI'D takke obecrnieunBaercs eauH-
CTBOM M IPEEMCTBEHHOCTHIO KOJU(PHUKATOPOB 3JIEMEHTOB COACPKAHHUS U TPeOOBaHMI
K YPOBHIO TOATOTOBKH BBIMYCKHUKOB MO MateMaTuke. O0a koanpukaTopa CTPOSTCS
Ha ocHOBe pasnena «Matematuka» DenepalbHOT0 KOMIIOHEHTAa TOCYIapCTBEHHOTO
cTaHaapTta obuero oopa3oBaHusl.

5. XapakTepucTnka cTpyKTypbI M cofep:xkanna KUM OI'9

Pabora conmepxur 26 3amanuii 1 cocrout U3 AByX uyacreil. Yacts 1 comepxur
20 3aaHMi ¢ KPATKUM OTBETOM; 4acTh 2 — 6 3alaHUi C pa3BEPHYTHIM OTBETOM.

Ipr mpoBepke 6a30BO¥ MaTeMaTHYECKOH KOMIETEHTHOCTH SK3aMEHyeMbIe
JOJDKHBI IIPOJIEMOHCTPUPOBATH BIIaJICHHE OCHOBHBIMU aJITOPUTMAaMU, 3HAHUE U [IOHU-
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MaHHE KJIIOYEBBIX 3JEMEHTOB COJepKaHUS (MAaTeMAaTHUYECKUX IOHATHI, MX CBOWCTB,
IpuéMOB pelleHys 3aay U Ipod.), yMEHHE MOIb30BaThCsl MATEMAaTHUECKON 3aIHChIO,
NPUMEHATh 3HAHMS K PEIICHUIO MaTeMaTHYECKUX 3aJad, He CBOAALIMXCS K MPIMOMY
MIPUMEHEHHUIO aIrOPUTMA, a TaKKe NPHUMEHSITh MaTeMaTH4eCKHe 3HAHHWSA B NPOCTEH-
LIMX MPAKTUYECKUX CUTYalUsX.

3amaHus yacTH 2 HAIpaBICHbl Ha MPOBEPKY BIJIAJCHUS MAaTepUaIOM Ha IOBBI-
IIEHHOM M BBICOKOM YpOBH:X. VX Ha3HaueHne — auddepeHnnpoBaTs XOpouo ycre-
BAIOUIMX IIKOJHHUKOB IO YPOBHSAM HOATOTOBKH, BBISBUTH HanOOJI€e MOATOTOBICHHBIX
00y4aroNMXCcsl, COCTABIAIONINX MOTEHINAIBHBIH KOHTUHTEHT NPO(UIBHBIX KIacCOB.
OTa 4acTb CONEPXKUT 33JaHMs IOBBILICHHOTO M BBICOKOTO YPOBHEH CIIOXKHOCTH U3
Pa3IHYHBIX pa3AeNoB MaTeMaTHKH. Bce 3amanust TpeOyIoT 3alucH peleHuid 1 OTBeTa.
3anaHus PacHoIOKEHbl M0 HAPACTAHUIO TPYTHOCTH: OT OTHOCHTENBHO IMPOCTBIX 10
CIJIOXKHBIX, TIPEAINOJIAralomuX CBOOOJHOE BlIaJicHUE MAaTEpPUaOM U BBICOKUH ypOBEHb
MaTeMaTHYECKOH KyJIbTYpBbI.

Tabnuya 1. Pacnpedenenue 3a0anuii no 4acmsm 9K3aMeHAYUOHHOU pabombl

MaxkcumanbHblit
. Konunuectso o
Ne | Yactb paboThl Tun 3a1anuit . TIePBUYHBII
3aaHAl
Gan
1 Yacts 1 C KpaTKMM OTBETOM B BHJE OXHOH 2 2
mudpsl, KOTopas COOTBETICTBYET HO-
Mepy NPaBUILHOTO OTBETa
2 Yacrs 1 C KpaTKuM OTBETOM B BHJE 4HUCIIA, 18 18
TIOCTIEI0BATETBHOCTH ITH(PP
3 Yactsb 2 C pa3BEPHYTHIM OTBETOM 6 12
Hrtoro 26 32

6. Pacnpenenenne 3aganuiit KHM OI'D no coaep:xanuio, mpoBepsieMbIM YMEHUSIM
H CI0C00aM JIeATeJIbHOCTH

Yacte 1. B »3TOif WacTh SK3aMEHAIlMOHHOW pabOTHI comepiKaTcs 3alaHus
10 BCEM KITIOYEBBIM pazjiesiaM MaTeMaTHKU, OTPaKEHHBIM B KOTU(PHKATOPE FIEMEHTOB
conepxkanust (KOC). KonnuecTBo 3aaHuii M0 KaKAOMY U3 paslesioB KoaudukaTopa
TIPIMEPHO COOTBETCTBYET yAEIHHOMY BECy STOro paszjaena B Kypce. Pacmpenenenne
3a/laHuil 110 pa3jesiaM CoJepKaHus MIPUBEICHO B TabIuIe 2.

Tabauya 2. Pacnpedenenue 3adanuil yacmu 1 no pasoenam co0epucanusi Kypca Mamemamuru

Kox o KBC Haspanue paznena KOHH%CTVBO
3aaHui
1 Yucna v BEIYUCIIECHUS 7
2 AnreGpanyueckue BbIpaKEeHHs 2
3 YpaBHEHUS U HEPABEHCTBA 2
4 YucnoBsle NOCIEN0BATENBHOCTH 1
5 OyHKIMN 1 rpaduKn 1
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Tabnuya 4. Pacnpedenenue 3adanuii yacmu 2 no pasoeiam co0epuCanus Kypca Mamemamuru

Kox mo KBC HasBanue pasnena KOHH%CTVBO
3a/1laHu’
6 KoopauHatsl Ha IpsIMO#i U MIIOCKOCTH 1
7 T'eomerpus 5
8 CraTucTHKa U TEOpUs BEPOSITHOCTEH 1

OpHeHTHPOBOYHAS IO 3aJaHUH 9acTH 1, OTHOCSIMMXCS K KaXOMy H3 pasfe-
J10B KoaudukaTopa TpeOoBaHUM, IpeACTaBIeHa B Tabnuie 3.

Tabnuya 3. Pacnpedenenue 3adanuii uacmu 1 no npogepsieMviym yMeHUAM U CHOCODAM deticmauil

KonuuectBo
Kox mo KOC Ha3Banue paznena o
3a7aHu’
3 YpaBHEeHHUS U HEPABEHCTBA 2
5 OyHKIMU U rpapuKu 1
7 T'eomerpus 3
Tabruya 5. Pacnpedenenue 3adanuii yacmu 2 no npogepsiemMblM YMeHUsM U cnocobam delicmeauil
. o KonnuecTBo
Kox mo KT OCHOBHEIE YMEHHS H CIIOCOOBI IeHCTBUH .
3a1aHui
3 YMeTs pelath ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 1
YMeTb CTpOHTH ¥ YUTATh TpaduKu QyHKIHIA 1
5 YMeTh BBINOJHATH JICHCTBHS C TEOMETPUUECKUMU (DHTYpaMH, KO- 2
OpJMHATaMU U BEKTOPaMH
7.3 MoznenupoBaTh pealbHbIe CUTyalll Ha SI3BIKE aIreOphl; COCTaB- 1
JISATh BHIPAXKCHUS, yPABHEHHUS M HEPABCHCTBA 110 YCIOBUIO 3a/1a4H;
UCCIIEZIOBAaTh OCTPOCHHBIE MOZICIIH C UCIOJIb30BAHUEM alnapaTa
anreOpbl
7.8 ITpoBoaNTH NOKa3aTeNbHBIE PACCYXKICHUS NPH PELICHWH 3aad, 1
OLICHUBATH JIOTMUYECKYIO NMPABIIBHOCTE pacCykKIEeHHH, pacro3Ha-
BaTb OIIHOOYHBIE 3AKIIOUCHUS

. . Konnuectso
Kox o KT OCHOBHbIE YMEHHS H CIIOCOOBI ICHCTBUIT o
3aJaHI’
1 YMeTb BBIIOIHATE BHIUUCICHHS U IPe0OPa30BaHUs 2
2 VYMeTb BBINOIHATH NPe0OPa30BaHus aNreOPandeckuX BHIPaXKEHHH 1
3 YMeTh pemars ypaBHEHUs], HEPABEHCTBA M UX CHCTEMBbI 2
4 YMeTb CTPOUTH U YUTATh Tpaduku QyHKIHI 1
5 YMeTb BBIIONHATH ICHCTBHS C TEOMETPUYECKUMHU (UTYpamMH, KOOp- 5
IMHATaM{ U BEKTOpaMU
6 YMeTb paboTaTh cO CTATHCTHIECKOH HH(pOpMAIHei, HaXOIUTh 9acTo- 1
Ty ¥ BEPOSITHOCTH CITy4alfHOTO COOBITUS
7 YMeTh HCTIOIB30BaTh NPHOOPETEHHBIE 3HAHNS U YMEHHUS B IIpaKTHYe- 8
CKOH JeSITeIbHOCTU U TIOBCEIHEBHOI JKH3HU, yMETh CTPOUTH U HCCIIe-
JI0BaTh pOCTEiIe MaTeMaTHIeCKHe MOAENU

Yactp 2. 3a1aHus 4acTH 2 HanpaBJIeHbl HA IIPOBEPKY TAKUX KaueCTB MaTeMaTH-
YECKOI IMOJrOTOBKH BBITYCKHHKOB, KaK:
= yBepeHHOE BJaJicHuEe POPMaAILHO-ONIEPATHBHBIM alireOpanyecKUM anmapaTom;
" yYMCHHE PEUINTh KOMIUIEKCHYIO 3a/1ady, BKIFOUAIOIIYIO B CeOsl 3HAHUA U3 pa3-
HBIX TEM Kypca anreOpsl;
= YMCHHUE PEIIUTh IIAHUMETPHUYECKYIO 3a/1a4y, MPUMEHSIS pa3InYHbIe TEOPETH-
YeCKHe 3HAHUS Kypca TeOMETpHH;
" yMEHHE MaTEeMaTHYeCKH I'PaMOTHO U SICHO 3alHCaTh PEIIeHUE, MPUBOMAS MpPU
9TOM HEOOXOIUMEIE MMOSICHEHHS U 000CHOBAHUS,
= BIAJICHHUE IIUPOKUM CIIEKTPOM MPHUEMOB U CITOCOOOB PACCYKICHUH.
Pacnpenenenue 3a1anuit yactu 2 10 pasjenaM KoAu(QUKaTOpPOB IEMEHTOB CO-
JnepkaHust ¥ TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB IPEJICTABICHO
B Tabumax 4 u 5.
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7. Pacnipenesnenue 3aganuii KUM no ypoBHSIM CJI0KHOCTH
B ta6:. 6 npuseneHo pacnpeneneHue 3aaanuii KM 1o ypoBHSM CII0KHOCTH.

Tabnuya 6. Pacnpedenenue 3a0anuil 9K3amMeHayuoOHHOU pabombl N0 YPOGHSIM CLONCHOCU

. KomunyectBo MaxkcuMallbHbIH NepBUYHbLI
YpOBEHb CII0KHOCTHU 3aAaHUN .
3aJaHuiI Gasut
Bazosbrit 20 20
TToBbIIeHHBIH 4 8
Bricokwuit 2
Hroro 26 32

UYacts 1 cocront u3 3aganwuii 6azooro yposas cioxaocTH (b). B KM 3ananus
10 YPOBHIO CIIOHOCTH PACHPEAEISIOTCS CIEAYIOIUM 00pa3oM: § 3a1aHuii ¢ Mpe/ro-
JlaraeMbIM IIpolieHToM BbinonHeHusa 80-90, 8 3amanuii ¢ npeAnosaraeMbIM MPOLIEHTOM
einonHenus 70—80 u 4 3amaHus ¢ mpeanoIaracMbeIM IporeHToM BeimoiaHeHus 60—70.
Yacte 2 cocrout u3 3amanmii nosbimieHHoro (I1) m Beicoxoro (B) ypoBHeit
clo)kHOCTH. [lnaHupyeMmble MPOIEHTHI BBINOJIHEHUS 33aJaHUH 4acTei 2 IMpUBEAEHBI
B Tabuuie 7.
Tabruya 7. Ilnanupyemvle npoyermol 8bINOIHEeHUs 3a0aHUll yacmu 2

Homep 3ananus 21 22 23 24 25 26
YpOBEHb CIOKHOCTH II II II I B B
Oxu1aeMble NPOLIEHTHI BbINOJHEHUS 30-50 15-30 3-15 30-50 15-30 3-15
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8. [IpopokutenbaocTh OI'D Mo MmaTemaTnke
Ha BbITNIONTHEHKE 9K3aMEHAIIMOHHOW pabOThl OTBOAUTCS 235 MUHYT.

9. JlonoJIHMTEIbHBIC MAaTEePHAIBI H 000PY/10BaHHE

HCpC‘ICHL JOTIOJIHUTEJIbHBIX MaT€pUalioB U O60pyﬂOBaHI/I$I, HCIIOJIB30BAHHUEC KO-
TOphIX paspeniero Ha OI'D, yTBepxaéH npukazoMm Munmnpocsemmenus: Poccun u Poco-
OpHaj3opa. YYacTHHKaM pa3peliaeTcsl HCIONb30BaTh JIMHEHKY, HE COIEepIKallylo
cnpaBouyHoi nHdopmamuy; BeaaBacMble BMecTe ¢ KMIM cnipaBouHble MaTepuabl, co-
JeprKaliue OCHOBHBIE (OPMYJBI Kypca MaTeMaTHKH 00pa30BaTeIbHOH MPOrpaMMBI
OCHOBHOTO 0011Ier0 00pa3oBaHuUs.

10. Cuctema oneHMBAHMSI BBINOJHEHHUS] OTAEJbHBIX 3aJaHUH M IK3aMeHAMOH-
HO# padoThI B LeJIOM

ﬂﬂﬂ OLCHMUBAaHUA PE3YJIbTATOB BLINIOJIHCHUSA pa60T y4aCTHUKaMH 3K3aMC€Ha HC-
MOJIb3YETCsl CYMMApPHBIA MepBUYHbIA Oamt. B Tabnune 8 mpuBoautcs cucrema ¢op-
MHPOBaHUs 00IIero Oaia.

Tabnuya 8. Cucmema popmuposanis cymmapHo2o nepeuyuno2o 6auia

Maxcumanvhoe Koruvecmeo 6ai108 Maxcumanvhoe koruuecmeo 6ani08

3a 00HO 3a0aHue

Yacrs 1 Yacrs 2 3a 3a 3a
qacTh 1 qacTh 2 paboty
Ne 1-20 Ne 21-26 B LETIOM
1 2 20 12 32

3anaHusi, OTBETHI HA KOTOPBHIC OLICHMBAIOTCS 1 OaNaoM, CYMTAOTCS BBIMOJIHEH-
HBIMH BEpHO, BIIMCAH BEPHBIN OTBET (B 3aJJaHHSIX C KPATKUM OTBETOM), MJIH PaBHILHO
COOTHECEHBI OOBEKTHI JBYX MHOXKECTB, M 3alKCaHa COOTBETCTBYIOLIAs IOCIIEI0Ba-
TEJILHOCTh HUQP (B 3aJaHUSAX HA YCTAHOBJICHHE COOTBETCTBUS).

3amaHus, OTBETHI Ha KOTOPHIE OLIEHUBAIOTCS B 2 Oajuia, CUUTAIOTCS BHIIIOJIHECH-
HBIMH BEPHO, €CIIH 9K3aMEHYEMbIi BBIOpall MPaBHIBHBIN MyTh PELICHHs, U3 THChMEH-
HOM 3aIMCH pellIeHHs OHATEH X0/l €r0 PacCyXJeHUH, NOJIy4eH BepHblil 0TBET. B aTOM
cllydqae €My BBICTABJIICTCS MAKCUMAJIBHBIM 0aiul, COOTBETCTBYIOIINI JNaHHOMY 3aja-
auo. Ecny B pemenny nomymieHa ommoOKa, He HMeIoIas IPHHIMIHAIEHOTO XapaKTe-
pa ¥ He BIHSIONIAS Ha OOIIYI0 NPABHIBHOCTh X0Ja PEIICHUs, TO YYaCTHUKY dK3aMeHa
BhICTaBNIsAeTCS 1 Gam.

MakcuManbHOe KOJIMYECTBO MEPBUYHBIX OaJIOB 3a BBIOJHEHHE BCEH PK3aMme-
HaIMOHHOW paboThI, — 32.

B cootBerctBun ¢ IlopsakoM NpoOBEINEHUS TOCYNAapCTBEHHOW MTOTOBOM arTe-
CTaluy 1o 00pa30BaTeIbHBIM IPOrpaMMaM OCHOBHOTO o0Iiero oopasoBaHus (IpuKas
Munrnpocsemieanss Poccun u Poco6pramzopa ot 07.11.2018 Ne 189/1513, 3aperu-
ctpupoBad Muntoctom Poccrum 10.12.2018 Ne 52953)

«64. DK3aMeHaIMOHHbIe paboThl IPOBEPSIIOTCS ABYMs sKkcnepTaMu. [1o pe3yib-
TaTaM MPOBEPKHU SKCIEPTH HE3aBHCUMO IPYT OT ApYyra BEICTABIAIOT OBl 38 KaXKIbIH
OTBET Ha 3aJaHusl YK3aMEHAIIMOHHOM pPaboTHL.. B ciyyae cymecTBEHHOTO pacxoxkie-
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HUsL B OayulaX, BBICTABJICHHBIX JBYMS DKCIEpPTaMH, Ha3HAYACTCS TPEThs MPOBEPKA.
Cy1iecTBeHHOE pacXoKAeHHE B 0ajlaX ONpeesieHO B KPUTEPHSIX OLIGHUBAHUS IO CO-
OTBETCTBYIOIIEMY Y4COHOMY MPEIMETY.

Tpertuii skcnepT Ha3HavYaeTcs MpeaceaaTeeM NpeIMEeTHOH KOMICCHU U3 YHCIIa
9KCIEPTOB, paHee He MPOBEPSABLIMX SK3aMEHALMOHHYIO paboTy.

TperbeMy aKcrepTy mnpepocraBisieTcs MH(GopMauus o 0ajuiaX, BBICTABICHHBIX
9KCIIEPTaMH, paHee MPOBEPSBIIMMH dK3aMEHAMOHHYIO paboTy. baiel, BeIcTaBiIeH-
HBIE TPETBUM IKCIIEPTOM, SIBIISIFOTCSI OKOHYATEITLHBIMID.

CyIecTBEHHBIM CUUTACTCS CIIEIYIOIIee PACXOXKICHHE.

1. PacxoxneHue B Oaiax, BHICTaBICHHBIX JABYMS SKCIEPTaMHU 32 BBIIIOJIHEHHE
nroboro u3 3amanuii 21-26, cocraiser 2 wiu Oonee 6amuia. TpeTuii SKCHepT mpoBepsi-
€T TOJIEKO OTBET Ha T 3aJlaHusl, KOTOPhIE BBI3BAIN CTOJb CYIIECTBEHHOE PacXOXkIe-
HHUE.

2. PacxoxneHns B 6aniax, BHICTAaBICHHBIX JBYMS 9KCIIEpPTaMH B ABYX Win 060-
nee 3amaHusax (w3 3amanuii 21-26). Tperuit sKciepT MpoBepsieT OTBETHI HA BCE 3a7a-
Hus 21-26.

Ha ocHoBe 6asioB, BEICTaBIICHHBIX 32 BHIITOJHEHUE BCEX 3aaHUN PaOOThI, MO/~
CUHUTHIBAETCS] CyMMapHbIH MEPBUYHBIN 0aJlI, KOTOPHIH MEPEeBOIUTCS B OTMETKY IO TIsI-
TUOAIIIBHOM 1IKaJIe.

11. U3menenusi B KUM 2020 roga no cpaBaenuio ¢ 2019 rogom
B KM Bxuttou€H HOBBIN OJIOK MPAaKTUKO-OPHEHTUPOBAHHBIX 3aaHmi 1-5.
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0O0600ménnbIii mian Bapuanta KUM

OCHOBHOI'0 IOCy/1apcTBeHHOr0 3k3amena 2020 rona

no MATEMATHUKE

Ypoenu cnoocnocmu 3adanuii: b — 6aszosuiil; 11 — nosviutennviii; B — gvicokuil.
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10

OcHOBHBIE TIP ble TP HUS
K MaTeMaTH4eCcKOii IOAroToBKe

Koabr ToBepsieMbIX JJ1e-
MEHTOB COAEPKAHUS

Konabl pasnesnoB 3jieMeH-
TOB TPeOOBaHH

YPOBQHL CJIOKHOCTH

MakcuMaIbHBII 0211
3a BBINOJIHEHHE 32 JaHUs

Yacts 1

YMeTb BBINOIHATH BBIYHCICHUS M IPe0Opa3oBaHus, yMETh HCIIOIb30BaTh MPH-
0OpeTEHHbIC 3HAHKS 1 YMEHHS B IPAKTHYECKOH JCSTEIbHOCTH U MTOBCEHEBHOMN
JKM3HH, YMETh CTPOUTH U UCCIIEIOBATh MPOCTEHINE MaTEMATHIECKHE MOICITH

—
-

(o]

‘VMeTh BBITIOJIHATH BBIYHACICHUS W HpeOGpaSOBaHHﬂ, YMETBh HUCIIOJIB30BaTh IPU-
OﬁpeTéHHHC 3HAHUA U YMCHUS B HpaKTH‘{CCKOﬁ JIEATEIIBHOCTH U TIOBCEIHEBHOM
JKU3HH, YMETb CTPOUTH U UCCJIENOBATH HpOCTeﬁLLlHe MaT€MaTH4YCCKHUE MOJCIIU

BEKTOpaMH

18 | YMeTb BBINOIHATH JEHCTBHS C TEOMETPUISCKUMU (QUTypaMu, KOOPHHATAMH 1 7 5 1
BEKTOPaMH

19 | VYMeTb BBIIOJIHATH ACHCTBUS C FEOMETPUYECKUME (QUTYpaMy, KOOPAUHATAMHU U 7 5 1
BEKTOpaMH

20 |TIpoBojuTh JOKa3aTeIbHbIC PACCYXKICHUS IIPU PELICHUH 32124, OLCHUBATD JIO- 7 7 1
THYECKYIO IPAaBUIIBHOCTD PACCYIKACHHI, PACIIO3HABATH OMINOOYHBIC 3aKTIOUCHHS

Yactb 2

21 | YMeTh BBINONHATH MpeoOpa3oBaHus anredpanveckux BbIpakeHHi, pemath | 2,3 | 2,3 2
YpaBHEHUSI, HEPABCHCTBA U UX CUCTEMBI

22 |YMeTb BBINOJHATH NPeoOpa3oBaHMsl anreOpandecKux BbIpaXeHWi, pemarts|2,3,| 3,7 2
YpaBHEHHUsI, HEPABCHCTBA U UX CHUCTEMBI, CTPOUTH M uuTath rpaduku Qynkuuii, |4, 5,
CTPOUTH U HCCIIEN0BATH MPOCTEHIIINE MATEMATHIECKHE MOJCIH 6

23 |VYMeTh BBINONHATH NpeoOpa3oBaHus anredpamyecKux BbIpaXKeHWH, pemats|2,3,| 4,2 2
YpaBHEHHs, HCPABEHCTBA U UX CHCTEMbI, CTPOUTDh W uMTaTh rpaduku QyHkumi, |4, 5,
CTPOUTH U HCCIIEI0BAT NMPOCTEHIIINE MATEMATHUECKHE MOJICIIH 6

24 | YMeTb BBINOIHATH AEHCTBUA C TEOMETPUYECKUMHU (UTYpaMH, KOOPAMHATAMU U 5 2
BEKTOpaMH

25 |IIpoBoaMTh OKa3aTeNbHBIE PACCY)KICHUs MPHU PELICHHU 3ajad, OLEHUBATh JO-| 7 7 2
THYECKYIO TIPaBUIILHOCTB PACCyKACHHH, Pacrio3HaBaTh OMNOOUHBIC 3aKITIOUCHHS

26 | YMeTb BBIIOIHATH JCHCTBHS C TEOMETPUUCCKUMHU (UTYpaMH, KOODAUHATAMH U | 7 5 2

BEKTOpaMH

VYMeThb BBIMONHATH BBIYUCICHHUS M HMPe0Opa3oBaHus, yMETh HCIIOIb30BATh IPHU-
00OpeTEéHHbIC 3HAHUSI 1 YMEHHS B PAKTUYECKOM ASSTEIBHOCTH U TIOBCETHEBHON
JKM3HH, YMETh CTPOHUTH U UCCIICIOBATh MPOCTEHIINE MaTEMATHIECKHE MOICITH

1,7

VYMeTh BBINOJIHATE BBIUUCIICHUS U npeoGpa3OBaHm, YMETh HUCIIOJIB30BaTh IIPU-
O6peTéHHLIe 3HaHHUA U YMCHHSA B npaKTqucxoﬁ JIeATEIIbHOCTU U TIOBCEIHEBHOM
KU3HH, YMETb CTPOUTH U UCCJIENOBATH HpOCTCf[IHPIC MaTEeMaTU4YCCKHUEC MOJCIIA

1,7

Bcero 3amannii — 26; u3 HUX
10 THIY 3aJJaHNH: 3a1aHuil ¢ KpaTkuM oTBeTOM — 20; 3a1aHuil ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHIo cinoxkHoctu: b —20; [1—4; B — 2.

MakcuMaibHbIi TepBUYHBIN 6at 3a padorty — 32.
Oo611ee BpeMs BEIIOTHEHHS paboThl — 235 MHHYT.

VMeThb BBINOJHATH BBIYUCICHUS U IPE0OPa30BaHUS, yMETh HCIIOIb30BaTh IIPH-
00peTEHHBIC 3HAHUS U YMEHUSI B MPAKTHUECKOH JEATENBHOCTH M TIOBCEIHEBHOM
JKM3HH, YMETh CTPOMTH U UCCIICIOBATH MPOCTEHIIINE MaTEMaTHIECKHE MOJICITH

1,7

‘VYMeTh BBITIOJHSTH BEIYUCIICHUS 1 HpCO6p3,30B3.H]/[}I

YMeTb BBINOIHATH BBIYUCICHUS U Hp€06pa30BaHI/IH

[op]

YMeTh BBINOIHATD BEIYUCICHHS M IIPeoOpa3oBaHusl, yMETh BHIIOIHIATH Hpeodpa-
30BaHMS ANTeOPandeCKUX BBIPAKCHUH

YMeThb pemaTh ypaBHEHHs, HEPABEHCTBA U X CUCTEMBI

Pemrats npakTideckue 3amadu, TpeOyOIHE CHCTEMATHYECKOro epebopa Bapu-
AHTOB, CPAaBHHMBATD IAHCHI HACTYIUICHNUS CIy4YaitHbIX COOBITHH, OLIEHUBATh BEPO-
SATHOCTH CIIy4aifHOrO COOBITHUS, CONOCTABIATh M HCCIIEA0BATh MOJCIH PEaNbHON
CHUTyallueil ¢ NCTIOIb30BaHUEM alIapaTa BEPOSTHOCTH U CTATUCTHKU

11

YMeTb CTPOUTh U UuTaTh rpaduku GyHKIMHA

12

YMeTb CTPOUTH U YUTATh IpaduKu QYHKINH

13

'YMeTb BHINONHATH MPeoOpa30BaHMs aNreOPandecKuX BEIPAKCHUH

14

OCyH_[eCTBJ'[S{TL IIPaKTHYECKUE pac'—léTLI 110 (bopmynaM; COCTaBJIATh HECJIOKHBIC
(pOpMyJ'H)I, BBIPAKAIOIIHNE 3aBUCUMOCTH MEXKAY BEININHAMA

[NSX I NS N V)

_N A

oo || o

—_| == =

15

Ywmers pemaThk YpaBHCHHs, HEPABEHCTBA U UX CUCTEMBI

3,6

w

op]

16

YMeTb BBIMOIHAT ACHCTBHS C TEOMETPHIECKUMH (QUrypamMu, KOOpAHHATAMHU K
BEKTOpaMH

YMeTb BBIMOIHAT ACHCTBHS C TEOMETPHUIECKUMH (QUrypamMu, KOOpAHHATAMHU K
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