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Crnennpuxanus
KOHTPOJIBHBIX H3MEPUTEIbHBIX MATEPHAJIOB VIS IPOBEACHUS
B 2020 roay 0CHOBHOI'O roCyAapCTBEHHOI0 IK3aMeHa
no MATEMATHUKE

1. Ha3HayeHHe KOHTPOJILHBIX H3MEpPHUTEIbHbIX MaTepuasioB (KUM) OI'D

OcHoBHOI1 rocymapcTBeHHBIH 3k3ameH (OI'D) mpencrapisier coboit Gopmy ro-
CyJapCTBEHHON WTOTOBOM aTTecTall, IPOBOAMMON B LIENSX OMpPENEIeHUS] COOTBET-
CTBUS PE3yNbTAaTOB OCBOCHMS OOYYAIOIMMHUCS OCHOBHBIX O00pa30BaTENBHBIX MpO-
IpaMM OCHOBHOTO 00IIero oOpa3oBaHUS COOTBETCTBYIONIMM TpeOOBaHMAM (eepaib-
HOI'O I'OCYJapCTBEHHOI'O OOpa3oBaTENILHOIO CTaHaapTa. [l ykasaHHBIX Liesiell uc-
TIOJIB3YIOTCSL KOHTPOJIbHBIE H3MepHuTenbHble MaTepuansl (KWM), mpencrasistonue
co00# KOMIIIEKCH 3aJaHNH CTaHIapTU3UPOBAHHON (POPMEI.

OI'D nmpoBoautcs B cootBeTcTBHM ¢ DepepanbHbIM 3akoHOM «O6 00pazoBaHUU
B Poccuiickoit @enepanun» ot 29.12.2012 Ne 273-®3 u [TopsakoM MpoBeCHHUS TOCY-
JApCTBEHHOH WTOTOBOM aTTECTAllMH MO OOpa30BaTENbHBIM IPOrpaMMaM OCHOBHOTO
obmero o0pa3oBaHUS, yTBep)KIEHHEIM IpHKa3zoM MuHnpocsemenus Poccun u Po-
cobpHamzopa or 07.11.2018 Ne 189/1513.

2. JlokyMeHTBI, onpefensionue cogep:xxanue KUM OI'9

Conepxanue KMIM onpenensercs Ha ocHoBe DefiepalibHblil rOCYapCTBEHHBIH
00pazoBaTeNbHBIN CTaHAAPT OCHOBHOrO 0011ero oopazoBanus (puka3 MuUHHCTEpCTBA
oOpa3oBanus u Hayku P® Ne 1897 ot 17.12.2010) ¢ yuérom [IpumepHON OCHOBHOI
00pazoBareNbHON MPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHus (0J00peHa peleHrneM
denepanbHOr0 y4eOHO-METOMYECKOTO OOBEIMHEHUS IO OO0meMy OOpa30BaHHUIO
(npotokou ot 8.04.2015 Ne 1/15)).

B KHUM obecniedeHa MpeeMCTBEHHOCTh MpOBEpsieMoro cojaepkanus ¢ dene-
pabHBIM KOMITOHEHTOM T'OCYapCTBEHHOTO 00Pa30BaTENHFHOIO CTaHAApTa OCHOBHOTO
obmero oOpa3zoBanus 10 Marematuke (mpukaz MwuHoOpa3zoBanus Poccun
ot 05.03.2004 Ne 1089 «O6 yrtBepxknenun denepaabHOro KOMIOHEHTa TOCYIapCT-
BEHHBIX 00pa30BATENBHBIX CTAaHIAPTOB HAYAIBHOTO OOIIETO, OCHOBHOTO OOIIETo H
cpenHero (I0JHOTO0) 00IIIero 00pa3oBaHU» ).

3. oaxoas! k 0TOOPY coaepxanus, pazpadorke crpyktypst KUM OI'D

Crpykrypa KIIM OI'D oTBevaer Liesiu NOCTPOEHUsI cUcTeMbl AuddepeHunpo-
BaHHOTO OOy4YCHHsI MaTEeMaTUKE B COBpeMeHHOH mikoie. uddepennpanus o0ydeHus
HampaBlieHa Ha pelIeHue ABYyX 3aaad: (OPMHPOBAHHA y BCEX 0Oydaromuxcsi 6a30Boi
MaTeMaTHYeCKOH MOATOTOBKH, COCTABIIAIONEH (DyHKIIMOHAIBHYIO OCHOBY 00IIEro 00-
pa3oBaHusl, U OJHOBPEMEHHOIO CO3JaHHUs YCIOBHM, CIIOCOOCTBYIOUIMX MOJYYEHHUIO Ya-
CTBIO 00YYArOIIMXCS MOATOTOBKHU TOBBIIEHHOTO YPOBHSI, JOCTATOYHOM ISt aKTHUBHOTO
WCTIONBb30BaHMS MATEMATUKH BO BpeMs AabHEHIIIET0 00ydeHNSsI.

KHNM pa3paboTaHbl ¢ y4ETOM HOJNOKECHUS O TOM, YTO PE3yJIBTATOM OCBOCHHS
OCHOBHOM 00pa3oBaTenIbHOM MpOrpaMMbl OCHOBHOTO OOIEro o0pa3oBaHUs AOJKHA
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CTaTh MaTeMaTH4ecKass KOMIIETEHTHOCTh BBITYCKHUKOB, T.€. OHH JIOJDKHBI: OBJAJICTh
CHenU(pUYSCKUMHU JIJTsI MAaTeMaTHKH 3HAHUSAMHU W BHUIAMHU JIEATCIBHOCTH; HAYYUTHCS
npeoOpa30BaHUIO 3HAHUS U €r0 NMPUMEHEHUIO B YUE€OHBIX M BHEYUYEOHBIX CUTYaLUSX;
chopMUpOBaTh KayecTBa, MPUCYIIME MAaTEeMaTHYECKOMY MBILIUICHHUIO, a TaKXKe OBJa-
JIeTh MaTeMaTHYECKOW TEPMUHOJIOTHEH, KIIIOYEBBIMH TOHITUSMH, METOJAMU W TPH-
éMaMH.

B oSk3aMeHanMOHHOW MOIENHM HCHONB3YeTCs CHUCTEMa OIICHMBAHMS 3aIaHHH
C pa3BEPHYTHIM OTBETOM, OCHOBAHHAS Ha CJIEIYIONINX MPUHIUIAX.

1. Bo3MO>HEI pa3miIHbIe CIIOCOOBI U 3aIMCH Pa3BEPHYTOTO pemieHus. [ maBHOe
TpeboBaHHe — pemIeHNe JODKHO OBITh MaTeMAaTHYECKH TPAMOTHEIM, U3 HETO JIOJDKSH
OBITh TIOHATEH XOJ PaCCYXJACHUHN dK3aMeHyeMoro. B octansHoM (MeTon, hopma 3aru-
CH) pelIeHue MOXKeT OBITh MPOU3BOJIBHBIM. [10IHOTa 1 000CHOBAaHHOCTD PACCYKICHUN
OIIEHMBAIOTCS HE3ABHCUMO OT BBIOPAHHOTO METoJa perreHus. [Ipu 3ToM oneHnBaeTcs
IIPOJIBM)KEHHE BBITYCKHUKA B PELICHUH 3a/laul, a He HEJOYETHI [0 CPABHEHMIO C «ITa-
JIOHHBIM» PEILICHUEM.

2. Ilpu peureHuy 3ajaddl MOYKHO HCIONB30BaTh 0€3 JOKAa3aTeNbCTB U CCHUIOK
MaTeMaTH4YecKue (akThl, Copep)Kalecss B yUeOHUKaX M YUeOHBIX MOCOOMAX, PEeKo-
MEHYeMBbIX K MCHOJIb30BaHUIO NP pealn3allii UMEIOIINX TOCYAapCTBEHHYIO aKKpe-
JUTAIMI0 00pa30BaTeIbHBIX TPOrPAMM CPEIHEr0 00I1Iero 00pa3oBaHusl.

TekcTsl 3agaHuil TpeuIaraeMoll MOJENN 9K3aMEHAIMOHHOH pabOoTHl B IIEJIOM
COOTBETCTBYIOT (DOPMYJIMPOBKAM, MPHHATHIM B YYEOHHKaX M yUEOHBIX MOCOOMSX,
BKJIIOUEHHBIM B DeniepalibHbIi NepeYeHb YYCOHHUKOB, PEKOMEHyeMbIX MUHHCTEPCT-
BOM MpocBemnieHus: PO Kk MCIONB30BaHUIO MIPH peann3alii UMEIONINX TOCYIapCTBEH-
HYIO aKKpeIuTannio o0pa3oBaTeNbHBIX IPOrpaMM OCHOBHOTO OOIIEro 00pa3oBaHusL.

4. CBa3b 3x3aMeHannoHHoi mogeau OI'9 ¢ KUM EI'

ConepkaTelbHOE €IWHCTBO TPeOOBAHHN TOCYHapCTBEHHOH HTOTOBOM aTTecTa-
UM 32 KypC OCHOBHOM WM CpEIHEH NIKOJBI 00ecreYrBacTCs OOMMME MOJIXOJAMH K
paspabotke 3ananuii. Mexny 3amanusmu OI'D u EI'D nmeercs nmpeeMcTBEHHOCTh 110
(dbopmaM 3amaHU ¥ TEMaTHKe, OCOOCHHO B YaCTH MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a-
HUW U Te€X 3JIEMEHTOB COJIEP’KaHUs, TJIe BIIOCIEIACTBUM Yy BBITYCKHUKOB 11 KiaccoB
BO3HMKAIOT MacCOBbIE TPYIHOCTH (3a7a4M Ha J10Ka3aTelbCTBO B FEOMETPUH, Ha UCCIIe-
JIOBaHHE YPaBHEHHUI 1 HEPABEHCTB).

CBs3b 3k3amMeHanMoHHBIX Moneneir OI'D u EI'D Ttaxke obecrieynBaeTcsl €IuH-
CTBOM H MPEEMCTBEHHOCTHIO KOJIU(PHKATOPOB DJIEMEHTOB COACPXKaHUS M TPeOOBaHHIN
K YPOBHIO TIOJITOTOBKH BBIITYCKHHKOB 10 Matematuke. O6a koaudukaropa cTpositcs
Ha OcHOBe pazzuena «Marematuka» DenepanrbHOrO0 KOMIIOHEHTa TOCYAApCTBEHHOTO
CTaH[apTa 00IIero oopa3oBaHusL.

5. XapakTepucTuka cTpyKTyphI H coaep:xkanusa KM OI'D

Pabota conmepxkut 26 3amaHU U COCTOMT M3 ABYX 4acTeil. YacTb 1 comepkut
20 3amaHuii ¢ KPaTKUM OTBETOM; 4acTh 2 — 6 3alaHUM C pa3BEPHYTHIM OTBETOM.

ITlpn npoBepke 6a30BOi MaTeMaTHUECKOH KOMIIETEHTHOCTH JK3aMEHyeMble
JOJKHBI TIPOJIEMOHCTPHPOBATH BIIaJICHHE OCHOBHBIMU alTOPUTMAaMH, 3HAHHE U MTOHU-
MaHHE KITIOYEBBIX 3IEMEHTOB COAEPXKAHUS (MaTeMAaTHYECKUX MOHSITHH, UX CBOWCTB,
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IIpUEMOB peIIeHNs 3a4a4 U IPod.), YMEHHE MOJIb30BaThCs MaTEMAaTHIECKOH 3aIHCHIO,
NIPUMEHSTh 3HAHUS K PELICHUI0 MAaTEMaTHUECKUX 3a/ad, He CBOIILUXCS K IPIMOMY
MIPUMEHEHHUIO AJTOPUTMA, & TAK)KE IPUMEHATh MAaTEMATHYECKHE 3HAaHUA B NPOCTEH-
IIUX IPAaKTUYECKUX CUTYalHsX.

3anaHus 4acTH 2 HaAIpaBJeHbl HAa NMPOBEPKY BIIAJCHHS MaTepUaloM Ha IOBBI-
IIEHHOM M BBICOKOM YpOBHsX. X Ha3HaueHne — auddepeHnnpoBaTh XOpomo ycre-
BAaIOIIMX IIKOJBHUKOB M0 YPOBHSIM IOATOTOBKH, BRISIBUTH HanbOoJee MOArOTOBIEHHBIX
00yYaronIuxcsi, COCTABIAIONINX MOTEHIUAIBHBIN KOHTHHTEHT MPO(UIEHBIX KIACCOB.
OTa 4acTh COAEPKUT 3aJaHUs IOBBIIIEHHOIO U BEICOKOTO YPOBHEH CII0XKHOCTH U3 Pa3-
JIMYHBIX Pa3JeIoB MaTeMaTUKH. Bce 3amaHus TpeOYIOT 3alKcH pelIeHUH U OTBeTa. 3a-
JlaHUsI PAcCIOJIOKEHBl 10 HApacTaHWIO TPYIHOCTU: OT OTHOCHUTEJIBHO IPOCTHIX 10
CJIOKHBIX, TPEATNOIATAONIINX CBOOOIHOE BIIaJICHUE MaTepHUalOM M BBHICOKHI YPOBEHb
MaTEMaTUUYECKOH KyJIbTYpBbI.

Tabnuya 1. Pacnpedenenue 3a0anuii no 4acmsam 9K3aMeHAYUOHHOU pabomel

MaxkcumanbHbIH
Ny Konuuectso .
Ne | Yacts paboTsl Tun 3ananuit . MepBUYHBIN
3ajaHuit
Oamn
1 Yacts 1 C KpaTKuM OTBETOM B BHJE OJHOI 2 2
U(pPBI, KOTOpast COOTBETCTBYET HO-
Mepy IPaBHIBHOTO OTBETA
2 Yacrs | C KpaTKUM OTBETOM B BHJE YHCIA, 18 18
HOCIIEIOBATEIBHOCTH LIU(DD
3 Yactp 2 C pa3BEpHYTHIM OTBETOM 6 12
HUroro 26 32

6. Pacnpenenenne 3ananuii KUM OI'J no coaep:kaHuio, NpoBepsieMbIM YMEHUAM
U c1ioco0am JesiTeJbHOCTH

Yacmu 1. B 3T0ll yacTu 5K3aMEHALlMOHHOM paboThl coIep)kaTcs 3aJaHus
0 BCEM KJTIOYEBBIM pasjieflaM MaTeMaTUKH, OTPaKEHHBIM B KOAUGDHUKATOPE SIEMEHTOB
cogepxanua (KOC). KommaecTBo 3amaHmii 0 KaXkAOMy U3 Pa3fenoB KoaupHuKaTopa
MIPUMEPHO COOTBETCTBYET YAENBHOMY BECy 3TOro pasjena B Kypce. Pacnpenenenue
3a7laHui 110 paszienaM CoJepKaHus NPUBEIEHO B Tabuume 2.

Tabnuya 2. Pacnpedenenue 3adanuil yacmu 1 no pazoenam cooepicanust Kypca Mamemamuxu

Koz no KBC Hazanue pa3znena KonnquTvBo
3a1aHui
1 UYucrna ¥ BBIYUCICHUS 7
2 AnreGpandecKue BHIPAKEHHS 2
3 YpaBHeHHUS U HEpaBEHCTBA 2
4 YucoBble OCIIEI0BaTEIbHOCTH 1
5 OyHKIMU 1 TpadhUKH 1
6 KoopaunaTel Ha MpsAMOii ¥ TIIOCKOCTH 1
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7 ‘ I'eomerpus 5

8 ‘ CraTucTuKa U TEOPHs BEPOSATHOCTEH 1

OpueHTHPOBOYHAS OIS 33JaHUI YacTH 1, OTHOCSAIIMXCS K KaXKIOMY M3 paslie-
JI0B KoAuQuKaTopa TpeOOBaHUH, MpeIcTaBiIeHa B Tabnuie 3.

Tabnuya 3. Pacnpedenenue 3adanuii yacmu 1 no nposepsemvim yMEHUsIM U cnHOCobam deticmeuti
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Tabnuya 5. Pacnpedenenue 3adanuil yacmu 2 no nposepsaemMbiM YMEHUsAM U cnocobam oeucmeauil
. N Konnuectso
Komx mo KT OCHOBHBIE YMEHHS U CIIOCOOBI IeHCTBHIHA .
3a7aHuit
3 VMeTh pelaTh ypaBHEHHs, HEPABEHCTBA H UX CUCTEMBI 1
VMeTb CTPOHTE U YUTATh rpaduKy QyHKIMH 1
5 YMeTb BBIIOIHATH JSHCTBUS C FTE€OMETPUUECKUMHU (UTYPaMH, KO- 2
OpJMHATaMU U BEKTOPaMU
7.3 MopenipoBath peaibHble CHTYaIlMH Ha sI3bIKE aareOpbl; COCTAB- 1
JISTh BBIPAXKEHHs], yPABHEHHS U HEPABEHCTBA 110 YCIIOBHIO 33/1a4H;
HCCIIENI0BATh IIOCTPOEHHbIE MOJIENHN C MCIOJB30BAHMEM armapara
anreopbI
7.8 ITpoBoauTh J0Ka3aTeNbHBIE PACCYXKICHUS HNPH PELICHUM 3ajad, 1
OLIEHHMBATh JIOTUYECKYIO TPAaBUIILHOCTh PACCy’KIEHHH, pacro3Ha-
BaTh OIIHOOYHBIE 3AKITIOUESHHS

7. Pacnpenenenue 3aganuii KUM no ypoBHSIM CJ10:KHOCTH
B tabn. 6 npuBeaeHo pacnpezaeneHue 3aganui KM no ypoBHSIM CI0XKHOCTH.

Tabauya 6. Pacnpedenenue 3a0anuil 9K3aMeHAYUOHHOU pabombvl N0 YPOSHAM CLOANCHOCTIU

. . Komnnaectso
Kog mo KT OCHOBHBIE YMEHHUS U CIIOCOOBI AEHCTBUI N
3aaHu’
1 YMeTb BBINONHATD BEIYUCICHUS U IPEOOpa3oBaHHs 2
2 VMeTb BBIOJIHATE MPeoOpa3oBaHusl alredpandeckux BhIpaKeHHMIT 1
3 YMeTb penraTh ypaBHEHHUS, HEPAaBEHCTBA M UX CHCTEMBI 2
4 YMeTh cTpouTh U YUTaTh Tpaduku GpyHKIuit 1
5 YMeTb BBINOJHATE JICUCTBUS C IEOMETPUYCCKUMHU (urypammu, Koop- 5
JIMTHATaMU U BEKTOPaMH
6 YMeTb paboTaTh CO CTaTUCTHYECKOIH MH(OpPMAIMEH, HAXOIUTh YacTo- 1
Ty ¥ BEPOSITHOCTH CITy4aifHOT'O COOBITHS
7 YMeTh UCTONIBb30BaTh NPUOOPETEHHBIC 3HAHKUS U YMEHHS B MPAKTHYC- 8
CKOH JIeSITeIBHOCTH M TIOBCEJHEBHOMN KU3HU, YMETb CTPOUTh M HCCIIe-
JI0BaTh MPOCTEiine MaTeMaTHueCKUe MOJICITH

Yacme 2. 3anaHust yacTu 2 HallpaBJIeHbl HA MPOBEPKY TaKMX KadecTB MaTeMa-
TUYECKON MOATOTOBKH BBIITYCKHUKOB, KaK:
= yBEpeHHOE BiaJieHue (popMalbHO-OIEPATUBHBIM aIredpandeckuM armnapaTom;
® yMEHHE PELIMTh KOMIUIEKCHYIO 3a/1auy, BKIIOUYAIOIIYIO0 B ce0sl 3HaHUS U3 pa3-
HBIX TEM Kypca anreOper;
" yMEHHE PEelIUTh IJIAHUMETPUUYECKYIO 3a/1a4y, IPUMEHSsI Pa3InYHbIE TEOPETH-
YeCKUe 3HaHUs Kypca FeOMETPHH;
® yMEHHE MaTeMaTH4eCKd T'PaMOTHO M SICHO 3allMCaTh PELICHUE, MPUBOAS MPHU
9TOM HE0OXOMMBIC OSCHEHHSI H 000CHOBAHNS,;
= BJAJICHUE IUPOKUM CIIEKTPOM IIPUEMOB U CLIOCOOOB PaCCyKJEHUI.
Pacnpenenenue 3amanuii yactu 2 mo pasnenam Koau(pHKaTopoB 3JIEMEHTOB CO-
IepkaHusT ¥ TpeOOBaHUA K YPOBHIO MOJTOTOBKH BBIMTYCKHHKOB IPEICTABICHO
B Tabmmnax 4 u 5.

Tabnuya 4. Pacnpedenenue 3adanuii yacmu 2 no pazoeiam coOO0epicanusi Kypca Mamemamuxu

Koz mo K3C Haspanue pasnena KZE;‘:E;;BO
3 VpaBHEHHs 1 HEDABEHCTBA 2
5 OyHKuuK U rpapuku 1
7 I'eomerpus 3
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. Komunuectso MaxkcumalbHbIi IEPBUYHBIN
YPpOBEHB CIIOKHOCTHU 33aAaHUI N
3aaHnit Oan
BbazoBbrit 20 20
IToBbILICHHBIH 4 8
Bricokwnii 2 4
Hroro 26 32

Yacme I cocrout n3 3amanuii 6asoBoro yposHs ciaoxHoctH (b). B sx3amenaru-
OHHOH paboTe 3aaHMs M0 YPOBHIO CIOXHOCTU PACHPEACIAIOTCS CIEAYIOLMM 00pa-
30M: 8 3agaHuMil ¢ IpeanoaaracMelM HpoLieHTOM BbinonaHeHus 80-90, 8 3amanmii
C mpeAroaraeéMbIM MporeHToM BoinoiHeHust 70—80 u 4 3aganus c npennoiaraeéMbiM
IIPOLICHTOM BbIIIONIHEHUs 60—70.

Yacme 2 cocrout u3 3amaHuii nosbimieHHoro (I1) u Beicokoro (B) ypoBHei
CJ10)KHOCTH. [InaHupyemsble IPOLICHTH! BBINOJHEHUS 3aJaHUN YacTeld 2 IpUBEACHBI
B TabmmIe 7.

Taoruya 7. Ilnanupyemvie npoyenmuol 8bINOIHEHUs 3a0anull yacmu 2

Howmep 3amanus 21 22 23 24 25 26
YpOBEHb CIOKHOCTH II 11 II II B B
Oxu1aeMble MPOLEHTHI BHITIOJIHEHUS 30-50 15-30 3-15 30-50 15-30 3-15
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8. IIpoposkuTensHocTs OI'D Mo maTemaTuke
Ha BhInonHEeHNE SK3aMEHAITMOHHOM PabOTHI OTBOIUTCS 235 MHUHYT.

9. lonoJiHMTe/IbHBbIC MATEPUAJILI H 000PY/I0BAHUE

INepeueHs NOMOMHUTENBHBIX MAaTEPHANIOB H 00OPYIOBAHUS, TOTb30BAHUE KOTO-
peiMu paspemieHo Ha OI'D, yreepxknéH npukazom Munnpocsemenus Poccuu u Poc-
0o0pHa/i30pa. YuyacTHUKAM pa3pellaeTcs UCIONb30BaTh CIIPABOUHBIE MAaTepUallbl, BbI-
JlaBacMble BMecTe ¢ paboTol. Pa3pelaercs UCONb30BaTh JIMHEHKY, YTOJBHUK, HHBIC
rabIoHbI I MOCTPOCHUS TEOMETPHUECKUX (GUTYp. 3ampenaercs UCIOoNb30BaTh WH-
CTPYMEHTBI ¢ HAHECEHHBIMU HAa HUX CIIPABOYHBIMU Marepuanamu. KanbkyisTopsl Ha
9K3aMEHE He UCIIOJIb3YIOTCS.

10. CucreMa OLeHUBAHMSI BBINOJIHEHHUs OTAEJbHBIX 3aaHUH U IK3aMeHALUOH-
HOM pa0doThHI B EJIOM

Jly1s oLileHMBaHUS Pe3yIbTaTOB BHIMOJHEHUS PA0OT BBHITYCKHHUKAMHU UCIIONIB3YET-
cs1 00w 6amt. B Tabnuue 8 npuBoauTcs cucrema popMupoBaHus 00IIero caa.

Tabnuya 8. Cucmema ghopmuposanus obwezo baina

Maxcumanvroe Koiuuecmao 64106 Maxcumanvroe Koauwecmso 6an108

3a 00HO 3a0anue

Yacre 1 Yactb 2 3a 3a 3a
gacTh 1 4acTh 2 pabory
Ne 1-20 Ne 21-26 B LENTOM
1 2 20 12 32

3amgaHus, oleHHMBaeMble | 0ajuiOM, CUMTAFOTCS BBIIOJHEHHBIMH BEPHO, €CIH
yKa3aH HOMep BEPHOr0 OTBeTa (B 33JaHMSIX C BHIOOPOM OTBETA), MJIM BIIUCAH BEPHBIH
OTBeT (B 33/IaHUSIX C KPAaTKUM OTBETOM), WJIM MPABHILHO COOTHECEHBI OOBEKTHI IBYX
MHOJKECTB, U 3allFICaHa COOTBETCTBYIOMIAs IOCIIEJOBATEIFHOCT IHGD (B 3aJaHUAX HA
YCTaHOBJICHHE COOTBETCTBHS).

3aganus, OleHNBaeMble B 2 0aiia, CYNTAIOTCS BRITOJHEHHBIMH BEPHO, €CIIH JK-
3aMeHyeMbIil BEIOpAJ MPaBHIBHBIA MYTh PEIISHHs, U3 MHCbMEHHON 3aIHCH PeIICHHS
IIOHSATEH XOJ €r0 PacCyXJICHHUH, OTydeH BEepHBIH 0TBET. B 3TOM cirydae eMy BBICTaB-
JSieTCS TIOJHBIN OaJiyl, COOTBETCTBYIOIIMN TAaHHOMY 3aJaHui0. ECii B peleHun nomy-
mieHa omnoOKa, He UMeoLIas NPUHIHUITNATILHOTO XapakTepa U He BIUSIOMAs Ha OOIIYIO
MPaBUIIBHOCTH XOJIa PELICHUs, TO YIACTHHKY dK3aMeHa BeICTaBisieTcst 1 Oa.

MakcuMaJTbHBIN TEPBUYHBIA 0aiI 32 paboTy B 1eiaoM — 32.

B cootBerctBum c IlopsakoM mpoBeneHHs] TOCYAapCTBEHHON WTOTOBOM aTTe-
CTaruu Mo oOpa3oBaTENbHBIM IIPOrpaMMaM OCHOBHOTO 00IIero oopa3oBaHus (IIpHKa3
Munrnpocsemnienns: Poccun u Pocodpramzopa ot 07.11.2018 Ne 189/1513)

«64. Dx3aMeHallMOHHBIE PabOThl MPOBEPSIOTCS ABYMsI dKcnepTamu. I1o pesyiib-
TaTaM MPOBEPKH HKCIEPTHI HE3aBUCUMO APYT OT APYyTa BBHICTABIAIOT OaIbl 32 KaXKAbIH
OTBET Ha 3aJaHUs SK3aMCHAIIMOHHOHN paboThL.. B ciyuae cymecTBeHHOro pacxoxme-
HUs B OayumaX, BBICTABICHHBIX JIBYMsI 3KCHEPTaMM, Ha3HAyaeTcs TPEThs INPOBEPKa.
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CymiecTBeHHOE PACXOXKJCHHE B OalIax ONpeeleHO B KPUTEPHAX OLEHHBAHHS MO CO-
OTBETCTBYIOLIEMY YIeOHOMY NpEaAMeTY.

Tpetuil skcnepT Ha3HavaeTcs MpejceaaTeneM NpeIMeTHOH KOMUCCHU U3 YuCia
9KCIIEPTOB, paHee He MPOBEPSBIINX 3K3aMEHAIIHOHHYIO paboTy.

TperseMy 3KkcmepTy mpemocTaBisieTcs MHpOpManus o Oajulax, BBICTaBICHHBIX
9KCIIEPTaMH, paHee NMPOBEPSBIIMMH IK3aMEHAI[MOHHYIO paboTy oOydaromerocs. bai-
JIBI, BBICTABIICHHBIE TPETHUM DKCIIEPTOM, SIBISIFOTCS OKOHIATEIIBHBIMIY.

1. Pabora HampaBisieTCsl Ha TPETHIO MPOBEPKY, €CIIH PACXOXJCHHE B Oaiax,
BBICTABJICHHBIX JIBYMs SKCIIEpPTaMH 3a BEHITOJHEHHE JIF0O0TO U3 3a/laHuii, COCTaBIIAET
2 wm Oonee Oawa. B 3TOM ciiyyae TpeTuil skcmepT NpoBepseT TOJBKO OTBET Ha
TO 3afaHHe, KOTOpoe OBIIO OIEHEHO IBYMs JKCIEepPTaMU CO CTOIb CYIIECTBEHHBIM
PacxXoxIeHUEM.

2. Pabora yuactHuka OI'D HampaBiseTcs Ha TPETbIO NPOBEPKY IPU HAIUYUU
pacXOoJCHHUI B IBYX WM OoJiee 3a/laHusIX. B 3TOM ciydyae TpeTHi 3KCIepT mepenpo-
BepsieT 3a1aHus 21-26 ¢ pa3BEpHYTHIM OTBETOM.

Ha ocHoBe 0ainoB, BEICTAaBICHHBIX 32 BRIMIOJHEHUE BCEX 3alaHUI pabOTHI, MOJ-
CUUTBIBAETCSl OOLIMI Oani, KOTOpBI IEpeBOAUTCA B OTMETKY MO MATHOANIbHOMN
HIKase.

11. U3menenns B KUM 2020 roaa no cpaBuenuio ¢ 2019 roagom
B KM BkIt0u€H HOBBIN OJIOK MPAKTUKO-OPUEHTHPOBAHHBIX 3aaHuid 1—5.
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Ipunooicenue BEKTOpaMU
O000EHHEIH TIIaH BapUaHTa KM 18 | YMeTb BBIMONHATH ACHCTBHUSI C TEOMETPUIECKUMHU (DUTYpaMH, KOOpAHHATAMH U 7 5 b 1
BEKTOpaMU
nasi TUA BbinyckHukoB IX kiaccos P
19 | YMeTh BBINOMHATD JEHCTBHS C TEOMETPUUECKHUMH (PUTypaMH, KOOPIHHATAMH H 7 5 b 1
no MATEMATHUKE . p urypamu, koopx
BEKTOPaMU
. . . . 20 |IIpoBoaMTh JOKa3aTeNbHbIE PACCYKICHHUS TIPU PELIEHHH 3a/1a4, OLIEHUBATh JIO- 7 7 | B 1
VYposnu cnosicnocmu 3a0anuii: b — 6azoeuil; I1 — nosviwennwiii; B — gvicoxuil. .
THYECKYIO NIPaBUIBHOCTb PACCYXKIACHHUH, PaCIIO3HABATh OMIMOOYHbIE 3aKIII0Ue-
: 1 =
) ] HUS
HERENFE
<
«Z| 3E| g |8 Yacts 2
ZSZ|RE| E|=¢
s £| 0 E % - o
OcHOBHbIE TPOBepsieMble TPeGOBAHMS s2| 88|35 |2 21 | YMeTh BBINOJHATH INpeoOpa3oBaHus aiareOpanyecKux BbIpaxkeHMi, pemats | 2,3 (2,3 | IT | 2
K MaTeMaTHYeCKOii I0Ar0TOBKe g 5 l§ 5] 25 YPaBHEHHUS, HEPABEHCTBA M MX CHCTEMbI
29| = 2| = -
L2a 2 = E |2 E 22 |YMeThb BBINOJHATH MNpeoOpa3oBaHUs anreOpaMyeckux BBIpaXEHHH, pemats|2,3,| 3,7 | I1 2
= Qe =Q .
= £ ;g 2 ZE YPaBHEHMs, HEPABEHCTBA U UX CUCTEMBI, CTPOMTh U 4uTaTh rpaduku Gynkuumii, |4, 5,
52| 5 = §' § 2 CTPOUTH U UCCIE0BATh IPOCTEHIIINE MATEMaTHUECKUE MOJIETH 6
=]
< .
= = b 23 | YMeTh BHIIONHATH MpeoOpa3oBaHusl anrebpanveckux BHIpaXKeHWH, pemarts|2,3,| 4,2 | B 2
Yacrs 1 ypaBHEHHMs, HEPABEHCTBA U UX CHCTEMBbI, CTPOMTb M 4UTaTh rpaduku GyHKIuH, |4, 5,
CTPOUTH M MCCNIE0BATh IPOCTEHIIINE MATEMATHUECKUE MOICIH 6
1 YMeTb BBIIOJHATH BHIUHCICHHUS U IPe0Opa30oBaHus, yMETbh UCIONb30Bath npu- | 1-8 | 1,7 | B 1 o
> . . 24 |YMEThb BBINONHATL NEHCTBHS C reOMETpHYECKMMH (uUrypamu, KoopauHatamu u| 7 S || 2
00peTéHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOi ICATEIbHOCTH U TIOBCEIHEBHOM ————
JKHU3HU, YMETh CTPOUTH U MCCIIE/I0BATh NPOCTEHIINE MaTEMaTHYECKHE MOJIEIIH
25 |IlpoBomuTh JOKa3aTeNbHBIC PACCYKICHUS TPH PELICHHU 3a/ad, OIeHUBATh JO-| 7 7 I 2
2 |YMeTb BBIIOJIHATH BBIYUCICHUS M IpeoOpa3oBaHMs, yMETh UCONb30Bath mpu-| 1-8 | 1,7 | B 1 o
> . . TMYECKYIO IIPaBUIILHOCTH PACCYKJIEHHH, pacro3HaBaTh OLIMOOYHBIE 3aKIIOYE-
0OpeTEHHbIC 3HAHUS M YMEHHUS B IPAKTUYECKOMN JEATENIBHOCTU U MOBCEAHEBHOM s
JKU3HH, YMETh CTPOUTH U MCCIIE/I0BATh NPOCTEHIINE MaTEMaTHYECKHE MOJICIH —
26 | YMeTb BBINOJNHATH JEHCTBHSA ¢ TEOMETPUUECKMMHU (QUIypaMu, KOOpIHHATaMU U | 7 S |B| 2
3 |YMeTb BBINOIHATH BBIYUCICHHUS M NPeoOpPa30OBAHUS, YMETh HCIIONb30BaTh MPH- BeKTOpaMH
00peTéHHbIC 3HAHKUS M YMEHUS B IIPAKTHYECKOH JesATEeNbHOCTH U noBcenHeBHoi| 1-8 | 1,7 | b 1
KU3HU, YMETh CTPOMTH H HCCICA0BATh IPOCTEHIINE MATEMATHYCCKHE MOIEIIN Beero sananmii — 26; w3 Hux . )
10 TUITy 3aJJaHUI: 3alaHUH ¢ KpaTKUM oTBeToM — 20; 3a1aHuii ¢ pa3BEPHYTHIM OTBETOM — 6;
YMeThb BBIMONHATH BBIYUCICHUS U TMPeoOpa3oBaHus, yMETh HCIoib30oBaTh mpu-| 1-8 | 1,7 | b 1 .
" M . 110 ypoBHIO croxHocTH: b —20; I1—4; B — 2.
4 |oOperéHHbIE 3HAHUSA M YMEHMS B NIPAKTUUECKON NEATENBHOCTH U IOBCEHEBHON M o o
" AKCHMAaJIbHBIN TIepBUYHBII Oast 3a padoty — 32.
JKU3HH, yMETb CTPOUTH U HCCIIEN0BATh NPOCTEHIINE MATeMaTHIECKHE MOICIIH
OO1ee BpeMst BBINOJIHEHHS pab0Thl — 235 MHHYT.
5 |YMeTh BBITIONHATH BBIYMCICHHUS M MpeoOpa3oBaHMs, yMETh HUCIONB30BaTh mpu-| 1-8 | 1,7 | B 1
00OpeTEHHbIEe 3HAHHS U YMEHHS B IPAKTHYECKOH JESTEILHOCTU M ITOBCEIHEBHOI
JKU3HH, yMETb CTPOUTH U HCCIIEJ0BATh NPOCTEHIINE MATeMaTHIECKHE MOCIIH
6 | YMeTh BBINOJIHATH BBIYUCIICHUS U IIPe0Opa3oBaHMs 1 1 b 1
7 | YMeTb BBINOJIHSITH BBIYUCIICHUS M IPEOOpPa30BaHUs L] 1 b 1
8 | YMeTb BBINONHATH BBIYMCIICHUS U TPeoOpa3oBaHys, yMETh BBIOIHATE peodpa-| 1,2 | 1,2 | b 1
30BaHMs aNreOpanuyecKuX BbIpaXKEeHUH
YMeTh pemaTe ypaBHEHHUs, HEPABEHCTBA M X CHCTEMBI 3 3 b 1
10 |Pemarps npakTH4YecKue 3a1a4du, TpeOyOLHe cUcTeMaTHYecKoro nepebopa Bapu-| 8 7 b 1
AHTOB, CPAaBHMBAThH IIAHCHI HACTYIUICHUS CIIyYailHBIX COOBITUH, OLCHUBATH BeE-
POSITHOCTH CITy4aifHOTO COOBITHS, COMOCTAaBIIATE M MCCICAOBATh MOJEIH Peab-
HOM cuTyaluel ¢ HCIOIb30BaHUEM aNlapaTa BEPOATHOCTU U CTATUCTHKH
11 |YMerb cTpOUTb ¥ YnTaTh IpaduKu ByHKIHH 5 4 b 1
12 | YMeTh CTPOHTH M YUTaTh IpaduKky HyHKIHNA 4 4 b 1
13 | YMeTb BBINOIHATH IPe0Opa30oBaHus alreOpandecKiX BoIpaXKeHHIt 2 2 b 1
14 |OcymiecTBIATh MPAKTUYECKUE PACYETHI IO (hOPMYJIaM; COCTABIATH HECIOKHBIE| 2 7 b 1
(bopMy.Ibl, BEIPAXKAIOIIHE 3aBUCHMOCTU MEX/LY BEIMYHMHAMU
15 | Ymers pemaTs ypaBHEHHMs, HEPABEHCTBA M X CHCTEMBI 3,6 3 b 1
16 | YMeTh BBIIONHATB ICHCTBHS C TEOMETPHYESCKUMHU (PUTYpaMHU, KOOPAHHATAMU K 7 5 b 1
BEKTOpaMU
17 | YMeTb BBINONHATH ACHCTBUS C TEOMETPUUECKUMU (PUTYPaMH, KOOPAHHATAMHU U 7 5 b 1
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