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Crnemnpuxanus
KOHTPOJILHBIX H3MEPHUTEJILHBIX MATEPUAJIOB [IJIsl TPOBEACHUS
B 2023 rogy 0CHOBHOI0 rocyJapCcTBEHHOIr0 IK3aMeHa
no MATEMATHUKE

1. Ha3HayeHHe KOHTPOJILHBIX U3MepHUTeIbHBIX MaTepuaios (KUM) OI'D
OcHoBHOH rocynapcTBeHHbIH 3k3amen (OI'D) mpencraBisier co6oil Gpopmy
TOCYZapCTBEHHOH HWTOTOBOM aTTecTaluy, MPOBOAWMOM B IIENSX OIpeIeleHus
COOTBETCTBHS pe3yNbTaToB OCBOCHHS 00yarOIIMHUCS OCHOBHBIX
o0pa3oBaTeNbHBIX MPOrpaMM OCHOBHOro o0Imiero oOpa3oBaHusi TpPeOOBaHUAM
(enepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOrO cTaHmapra. s yKa3aHHBIX
Heneld  HMCIONB3YIOTCS KOHTPOJIbHBIC H3MepuTenbHble Martepuansl  (KMM),
HpE/CTaBISIONEe CO00H KOMIUICKCHI 331aHN# CTaHAAPTU3HPOBAHHON (GOPMBI.
OI'D mpoBoautcst B coorBeTcTBUU ¢ DenmepanbHbIM 3ak0oHOM OT 29.12.2012
Ne 273-®3 «O6 obpazopanun B Poccuiickoit ®Penepamumn» u Ilopsakom
NPOBEACHHSI TOCYJapCTBEHHOH MTOTOBOM aTTecTallMd 1o 00pa3oBaTeNbHBIM
nporpaMMaM OCHOBHOTO 0OOINero oOpa3oBaHWS, YTBEPKIASHHBIM MPUKA30M
Munnpocsemenust Poccun u Pocodpranzopa ot 07.11.2018 Ne 189/1513.

2. IokyMeHThI, onipeaesiomue coaep:kanne KUM OI'D

Conepxxanne KHMM  onpenensercss Ha ~ OCHOBE  (heeparbHOrO
rOCYapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 001Iero 00pa3oBaHus
(npuxa3z MunoOpHayku Poccuu ot 17.12.2010 Ne 1897) ¢ yuérom IlpumepHnoii
OCHOBHOH 00pa30oBaTeibHOM MPOrpaMMbl OCHOBHOTO o0IIero oOpa3oBaHUs
(omobpena pemienneM dDenepanbHOrO  y4eOHO-METOANYECKOTO  OOBETHHEHHS
1o ob1emy odpazoBanuto (mpotokoi ot 8.04.2015 Ne 1/15)).

B KHM obecrneueHa NpeeMCTBEHHOCTh MPOBEPSEMOTO  COICPKaHUS
¢ (hemepasbHBEIM KOMIIOHEHTOM T'OCYAApCTBEHHOTO 00Opa30BaTENHHOIO CTaHAapTa
OCHOBHOro 00miero o0pa3oBaHus 1O MaTeMaTuke (mpuka3 MuHOOpa3oBaHUS
Poccun o1 05.03.2004 Ne 1089 «OO0 yTBepxkaeHUH (eaepanbHOro KOMIIOHEHTA
rOCyapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB HAYAJILHOTO OOIIET0, OCHOBHOTO
o0111ero 1 cpeaHero (I0JIHOro) 001ero 00pa3oBaHUsm).
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3. Iloaxoas! k 0TGOPY conep:kaHus, paspadorke cTpykTypsl KUM OI'D

Crpyktypa KHWM OI'D orBewaer 1mend TOCTPOCHHS  CHUCTEMEI
TuQQepeHIUpOBaHHOIO O0yUeHHss MaTeMaThKe B COBPEMEHHOH  IHIKoue.
Juddepennmanus oOyueHus HampaBieHa Ha  pelIeHdue IByX  3ajad:
(dbopMmupoBaHHUs Yy BceX OOydarommxcs 0a30BOMl MaTeMaTH4ecKOW IMOATOTOBKH,
coCTaBIsifOIIEH  (YHKIMOHAIBHYIO  OCHOBY  o0mero  oOpa3oBaHUs, W
OJHOBPEMEHHOT'O CO3JaHUS YCIOBHH, CHOCOOCTBYIOIIMX IIOJTYYCHHIO YacThiO
00YYaroImuXcsl MOArOTOBKM MOBBIIIEHHOTO YPOBHS, JOCTATOYHOW UISi aKTHBHOTO
UCIIOJIb30BaHUSI MAaTEMAaTUKH BO BpeMsl JaJIbHEHIIEro 00y4eHus..

KUM pa3paboranbl ¢ yY4ETOM IIOJIOKECHHS O TOM, 4YTO PE3yJbTaTOM
OCBOGHHSI OCHOBHOW 00pa3oBaTeJbHOH MPOrpaMMBl  OCHOBHOTO  OOIIETo
o0pa3oBaHMsl JOJDKHA CTaTh MaTreMaTW4ecKas KOMIIETCHTHOCTh BBIITYCKHHKOB,
T.c. OHM JOJDKHBI: OBJIQZETh CHEIU(UUSCKUMH OIS MaTEeMaTHKH 3HaHUSIMHU
7 BUJAMH JIESITEILHOCTH; HAYyIUTHCS MPE0OPa30BaHUI0 3HAHHS U €T IPUMEHEHUIO
B Y4eOHbIX M BHEYYEOHBIX CHUTyalMsAX; CPOpPMHUpPOBATH KayecTBa, MPHCYIIUE
MaTeMaTHYeCKOMY  MBIIUIEHHIO, a Takke  OBJAaJeTh  MaTeMaTHYeCKOMH
TEePMHHOJIOTHEH, KITFOYEBBIMH MOHATUSIMI, METOJJAMH U TIPU-EMaMHU.

B sK3aMeHAaMOHHON MOJEIH UCIIOJIB3YETCSl CUCTEMa OLIEHUBAHUS 3aJaHUN
C pa3BEPHYTHIM OTBETOM, OCHOBAHHAS Ha CJICAYIOIINX IPHHIMIIAX.

1. BO3MOXHBI pa3NUyHbIE CIIOCOOBI W 3aIlllCH Pa3BEPHYTOTO PEIICHHSI.
I'maBHOe TpeOoBaHHME — pEIICHHE TOKHO OBITh MaTeMaTHYECKH I'PaMOTHBIM,
U3 HEro IOJDKEH OBITh MOHATEH XO[ PacCyKIEHHH 3K3aMeHyeMoro. B octansHOM
(MeTon, Qopma 3amucH) pelIeHHe MOXKET OBITh NPOH3BOJNBHBIM. [lomHOTA |
000CHOBaHHOCTh PACCYXIEHHUH OLIEHUBAIOTCS HE3aBUCHMO OT BHIOPaHHOT'O METO/Ia
pemreHus. [Ipu 5TOM oIleHHBaeTCs MPOABMKEHNE BBHITYCKHUKA B PEIICHUH 3a1a4H,
a He HeJJOYETHI 110 CPABHEHUIO C «3TAJIOHHBIMY PEIICHHEM.

2. Ipu perieHnu 3aa4i MOKHO HCIIONB30BaTh 0€3 JOKA3aTEeIbCTB U CChIIIOK
MaTeMaTHuyeckue (DaKThl, COAepKalIuecs B YyUYeOHHKAX M YYEOHBIX MOCOOHSIX,
PEKOMEH/TyEeMBIX K UCIIOJI30BAHHUIO TIPH PeaTH3alui UMEIOIIUX TOCY1apCTBEHHYIO
AKKpeIUTALMI0 00pa30BaTeIbHBIX POrPaMM CPEIHEro 001ero oopa3oBaHusl.

TexcTer 3amaHmii Tpe/uIaraeModl MOJAETH HK3aMEHAIMOHHOW PabOoTHI
B IIEJIOM COOTBETCTBYIOT ()OPMYJIMPOBKAM, NPUHATHIM B y4eOHMKaX M y4eOHBIX
nocoOusx, BKIOYEHHBIM B DenepabHblid epeyeHb YIeOHUKOB, PEKOMEHIYEMBIX
MunuctepctBoM npocsemierns PO k ucmonp30BaHUIO IPH peaTn3aii UMEIOIITIX
TrOCYJapCTBEHHYIO aKKpEeIUTalUi0 00pa3oBaTeNbHBIX MPOrpaMM OCHOBHOT'O
o01iero oopa3oBaHus.
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4. Ca3b 3k3amMeHanuonHoi moxesn OI'l ¢ KUM EI'D

CopnepxatelbHOE ©IUHCTBO TPEOOBAaHWI TOCYIApCTBEHHON HWTOTOBOM
aTTeCTallMd 3a KypC OCHOBHOM M cCpenHeidl MIKoibl obOecreyrBaeTcss OOMIMMU
MoJaXolaMu K paspabotke 3amanuid. Mexay 3amanusmu OI'D u EI'D umeercs
MIPEeMCTBEHHOCTh TI0 (hopMaM 3aTaHHi U TEMAaTHKe, 0COOCHHO B YaCTH IPAKTUKO-
OPUECHTHPOBAHHBIX 33JlaHUM M TEeX J3JIEMEHTOB COJEp)KaHUs, TJe BIOCIEACTBUH
y BBIIYCKHUKOB 11 KJacCcOB BO3HHKAIOT MAacCOBBIE TPYIOHOCTH (3amadn
Ha JIOKa3aTelIbCTBO B TEOMETPHH, HA HCCIICOBAaHNE YPaBHEHUI U HEPABEHCTB).

CBsi3b 3k3aMeHaunoHHBIX Mogeneil OI'D m EI'D rtakxke obecrnednBaeTcs
€IMHCTBOM M IPEEeMCTBEHHOCTBIO KOAM(MUKATOPOB DIEMEHTOB COJCPKAHUS
U TpeOOBaHMII K YPOBHIO TMOJATOTOBKM BBINYCKHUKOB II0 MaTeMaTHKe.
O06a koaudukaTopa CTposiTCI Ha OCHOBE pasnena «MaTtemaTnka» (eaepaabHOro
KOMITOHEHTA TOCYIapCTBEHHOT'O CTaHAapTa 00IIero 00pa3oBaHusL.

5. XapakTepucTuka cTpyKTypsl 1 conepxanus KUM OI'D

Pabora comepxuT 25 3amaHuii M cocToUT M3 AByX uvacted. Yactp |1
comepxuT 19 3a1aHuil ¢ KpaTKUM OTBETOM; 4acTh 2 — 6 3aJaHUil ¢ pa3BEPHYTHIM
OTBETOM.

ITpu npoBepke 0a30BOM MaTeMaTHYECKOH KOMIETEHTHOCTH 3K3aMEHYEMbIE
JOJKHBl IPOJEMOHCTPUPOBATh BJIAfCHHE OCHOBHBIMH aITOPUTMaMHu, 3HaHME
U [OHMMAHUE KJIIOYEBBIX 3JIEMEHTOB COJIEpKaHMs (MaTeMaTUYECKUX HMOHATUH, UX
CBOWCTB, TPUEMOB pEIICHHS 3aJa4 M [pOY.), YMEHHE [MOJIb30BaAThCA
MaTEeMAaTHYECKOH 3alUChI0, NPUMEHATh 3HAHUS K PELICHHI0O MAaTeMaTHYEeCKUX
3aja4, He CBOJILIMXCS K IPSMOMY INPUMEHEHHIO allOPUTMA, a TAKKe MPUMEHSTh
MaTeMaTHYECKUE 3HAHUS B IPOCTEHIIMX NPAKTHYECKUX CUTYaLHsX.

3afaHusg yacTH 2 HalpaBlICHbl Ha MPOBEPKY BIAJACHUSA MAaTepUaIoM
Ha IOBBILIEHHOM U BBICOKOM YpOBHAX. MX Ha3HaueHue — aud@epeHuupoBaTh
XOpOo1Io0 yCIEBAKMIUX IIKOJBHUKOB 110 YPOBHAM IOATOTOBKH, BBIABUTH HauboJee
MOATOTOBJICHHBIX OOYYAOIINXCS, COCTABISIONINX IOTCHIMATHHBIH KOHTHHTEHT
Ipo(UIBHBIX KJIACCOB. DTa 4acTh COACPXKHUT 3aJlaHusl MOBBIIIEHHOTO U BBICOKOTO
YPOBHEH CII0)KHOCTH M3 Pa3INYHBIX Pa3esioB MaTeMaTHKU. Bce 3amanus TpeOyroT
3allCU PEIICHUH U OTBETa. 3aJaHus PACIONOXKEHBbI II0 HAPACTAHUIO TPYHHOCTHU:
OT OTHOCHUTEJILHO HNPOCTHIX JI0 CJIOXKHBIX, IIPEANOIaraonux cBo00JHOE BlIaJICHUE
MAaTepUaIoM U BEICOKUH ypOBEHb MaTEMaTUUECKOH KyJIbTypBI.
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OpueHTHpOBOYHAsA [0 3aJaHuUi 4acTH 1, OTHOCAMIMXCA K KaXAOMYy U3
paszenoB koaudukaTropa TpeOOBaHUH, pecTaBiIeHa B TabnuIe 3.

Tabnuya 3. Pacnpedenenue 3adanuii wacmu 1
1O NPOGEPSIEMbIM YMEHUSIM U CHOCobam oelcmaul
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Tabnuya 1.
Pacnpedenenue 3adanuii no yacmam IK3aMeHayUOHHOU pabomul
MakcuMabHbII
Yacts . Kommuecto o
Ne Tun 3agannit . HEePBHYHBII
paboTbt 3a1aHui
Gann
1 Yacts 1 C KpaTkuM OTBETOM B BHJIE 2 2
OJTHOIA widpst, KOTOpast
COOTBETCTBYET HOMepy
[PaBHIILHOTO OTBETA
2 Yacrs 1 C KpaTKHM OTBETOM B BHJI€ UHCIA, 17 17
MOCTIEI0BATEIBHOCTH DD
3 Yacts 2 C pa3BEpHYTHIM OTBETOM 6 12
Hrtoro 25 31

6. Pacnpenenenne 3aganuii KUM OI'D no conep:xkanuio, npoBepsieMbIM
YMEHHUSIM U c1oco0aM JAesiTeJIbHOCTH

Yacte 1. B 3T0if 9acTH 5K3aMEHAMOHHON pabOThI CONEpXKATCS 3aTaHHs
[0 BCEM KIIOYEBBIM pa3lielaM MaTeMaTHKH, OTPaXEHHBIM B KoJauduKaTope
anemeHToB cozepxkanus (KOC). KonnvecTBo 3aqaHuil O KaXIOMY W3 pa3/ieyioB
KoIu(HKaTOpa MPUMEPHO COOTBETCTBYET yIAESIBHOMY BECy 3TOTO pasJelna B Kypce.
Pacnpenenenue 3ananuii no paszuenam conepxaHus NPUBEICHO B TabiuLe 2.

Tabnuya 2. Pacnpedenenue 3adanuti vacmu 1 no pazoenam cooepicanis

o o Kommuecto
Kon mo KT OCHOBHbBIC YMEHHUS M CIIOCOOBI IeHCTBHI .
3aJaHu}
1 YMeTb BBITOIHATH BHIYUCICHHS U PEOOPa3OBaHUs 2
2 ‘YMeTh BBIIOIHATH NPeoOpa3oBaHus AIreOpandecKiX BEIPaKEHHI 1
3 YMeTb pemarh ypaBHEHHs, HEPAaBEHCTBA M UX CHCTEMBI 2
4 YMeTb CTPOUTD U YUTATh Tpaduku QyHKIHIT 1
5 YMeTh BBINONHATH JACHCTBUS C TEOMETPUYECKUMHU (UTypaM, 4
KOOpPAMHATaMH U BEKTOPAMH
6 VMerp paboTaTh cO cTaTHCTHYECKOW WH(DOpMaruen, HaXOAWTh 1
9acTOTy ¥ BEPOSITHOCTD CIy4alHOTO COOBITHS
7 VYMeTh HCMOJb30BaTh NPUOOPETEHHbIE 3HAHWS W YMEHHS B 8
MPaKTUYECKOH HeATEeNbHOCTH M IIOBCEAHEBHOM JKHM3HH, yMETh
CTPOHTH U HCCEN0BATh IPOCTEHIINE MaTEMaTUUECKUE MOJIENN

Kypca mamemamuKku
Kox mo KBOC HasBanue pasznena KOHH%CTVBO
3a71aHui
1 Yucna 1 BeIYUCIIEHUS 7
2 Anre6pandecKre BHIPaKEHHUS 1
3 YpaBHEHUs U HEPABEHCTBA 2
4 YKCIIOBBIE OCIIEN0BATEIBHOCTH 1
5 OyHKIUK U TpapHKU 1
6 KoopauHars! Ha npsAMOii U IIIOCKOCTH 1
7 T'eomerpus 5
8 CraTucTHKa U Teopus BEpOATHOCTEH 1
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Yacte 2. 3aganms yacTh 2 HampaBieHBl HA TPOBEPKY TaKWX KadecTB
MaTEeMaTHYEeCKOW IIOATOTOBKH BBITYCKHUKOB, KaK:

" yBepEeHHOE  BIaJCHUE  (OPMAIBbHO-ONEPATHBHBIM  ajlredpanyecKuM
anmapaToMm;
® yYMEHHE pEIINTh KOMIUIEKCHYIO 3ajady, BKJIIOYAIOIIyI0 B ce0sl 3HaHUS
U3 pa3HBIX TEM Kypca aireOpsbl;
" yMEHHE pEelNTh IUIAHHMETPUYECKYIO 3amady, INPHMEHSS pa3IudHbIe
TEOpPETUYECKUE 3HAHUS Kypca TeOMEeTpHH;
- YMEHHUEC MAaTEMAaTU4YCCKH I'PaMOTHO U SCHO 3arucaTtb PEHICHUE, MPUBOISA
IIPU 9TOM HEOOXOIUMEIE TTOSICHEHUSI 1 000CHOBaHUS;
® BJaJICHHE IUPOKUM CIEKTPOM IPHEMOB U CIIOCOOOB PACCYKIACHHIA.

PacnpeneHeHHe SaHaHI/Iﬁ gacTd 2 Io pasaeiraMm KOHI/I(i)I/IKaTOpOB OJIEMCHTOB

COZIepXKaHusi U TPeOOBaHUI K YPOBHIO MOJTOTOBKU BBIMTYCKHHKOB MPEICTaBICHO
B Tabnmiax 4 u 5.
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Tabauya 4. Pacnpedenenue 3adanuii yacmu 2
no pazoeiam coOepiCanusl Kypcea MameMamury

Kox mo HasBanue pasnena KOHquCTuBO
K3C 3aIaHuI
3 YpaBHEeHUS U HEPABEHCTBA 2
5 OyHKuuK 1 rpaduKu 1
7 I'eomerpust 3

Tabauya 5. Pacnpedenenue 3aoanuii yacmu 2
10 NPOGEePSeMbIM YMEHUAM U CHOCOOaM Oeticmeutl
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Yacte | cocrout u3 3amanuii 6asoBoro ypoHs ciokHoctu (b). B KM
3aJaHUs TI0 YPOBHIO CIIOKHOCTH PAacIpelessIoTCsS  CIeNyIOmUM  00pa3oM:
8 3amanmii ¢ npenmnonaraeMelM IPOLEHTOM BbinoiaHeHus 80-90, 7 3anaHuif
C TIpexmojiaraéMbIM  TporeHToM BbmoiHenus 70-80 wu 4 3amaHus
C TIperoIaraeMbIM IPOIIeHTOM BeimonHerus 60—70.

Yactp 2 coctout u3 3aganuii noseimienHoro (IT) u Beicokoro (B) ypoBHeii
cI0XHOCTH. [ImaHupyemble IPOIEHTHI BBIITOJIHEHUS 3aJaHIH YacTel 2 PUBEICHBI
B Tabiuie 7.

Tabnuya 7. [nanupyemvie npoyermol 6bINOIHEHUs, 3a0aHUll wacmu 2

Howmep 3ananus 20 21 22 23 24 25
YpOBEeHb CIIOKHOCTU I I B II I B
OxxniaeMble MPOIIEHTHI BBHITTOTHEHHS 30-50 | 15-30 | 3-15 | 30-50 | 15-30 | 3-15

Kox mo KT OCHOBHBIE YMEHHS U CIIOCOOBI JeHCTBUNA Konnqectso
3a1laHu’
3 YMeTh penaTh ypaBHEHHUS], HEPABEHCTBA M MX CUCTEMBI 1
4 YMeTh CTPOHTH U YUTATh TPAdUKH (PYHKIHIHA 1
5 VYMeTb BBINONHATH ACHCTBUS C TEOMETPHUYECKHMH (UTypaMH, 2
KOOpPAUHATAMH ¥ BEKTOPAMH
7.3 MogennpoBaTe peanbHBIE CHTyal[id Ha S3BIKE aireOpHI; 1

COCTaBJIATh BBIPOKEHHs, YPABHEHMS M HEPaBEHCTBA IO
YCIIOBUIO 3afladyH; HCCIENOBaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIB30BAHHEM aIlNapaTa aare0pbl

7.8 ITpoBoauTe HOKa3aTeNbHBIE PACCYXICHHS INPH PEIICHUH 1
3a71a4, OICHMUBATH JIOTUYECKYIO MPaBHIBLHOCTH PACCyXKICHUH,
PACTIO3HABATh OMIMOOYHEIE 3AKIIOYEHHUS

7. Pacnpenenenue 3aaannii KUM OI'D 1o ypoBHSIM CJI0:KHOCTH
B Ttabn. 6 mnpuemeHo pacnpenenenue 3amanuii KUM 1o ypoBHIM
CJI0’)KHOCTH.

Tabnuya 6. Pacnpedenenue 3a0anutl 3K3aMeHAYUOHHOU pabomul
1O YPOGHAM CIOIACHOCHIU

. KonuuectBo MakcuManbHbII
YpOBeHb CII0KHOCTH 331aHUM o "
3aJIlaHAN TIePBUYHBIN Oat
BazoBbrit 19 19
TloBbIeHHBII 4 8
Bricokmit 2 4
Htoro 25 31

© 2023 depepanbHas ciayx0a 10 Ha30py B chepe 00pa3oBaHUs U HAYKH

8. IIpo10/LKUTETBHOCTD IK3aMeHa
Ha BBINOJIHEHHE SK3aMEHAIIMOHHOW Pa0OThI OTBOAUTCSA 3 yaca 55 MHHYT
(235 mMuHyT).

9. TlonoJHUTEIbHBIE MATEPHAJIBI U 000py/A0BaHHe

IlepedyeHb IOMONHUTENBHBIX MaTEPHAIOB U 000pYJOBaHUS, HCIIOIb30BAHUE
KOTOpBIX pazpemieHo Ha OI'D, yTtBepxa€H mprka3zom Munmnpocsemnienus Poccun
u PocoGpHa3opa.

VYyacTHHKaM 3K3aME€Ha pa3pellaeTcsl MCIOJIb30BaTh:  JIMHEHWKY, He
COJCpXKAIyl0 CINPaBOYHOM HHpOpMaIu; BblAaBaemMbie BMecte ¢ KHUM
CIpaBOYHbIE MaTepHaJbl, COAEPIKAIINE OCHOBHBIE (HOPMYIBI Kypca MaTeMaTHKH
00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O 00I11ero 00pa3oBaHusl.

10. Cucrema olleHUBAHUS BBLINOJHEHHS OTAEJIbLHbBIX 3aaHUK
U IK3aMeHAIHOHHOH padoThl B LIeJIOM

JIis olleHWBaHUS PE3yJIbTATOB BBINIOJIHEHHS pabOT yyaCTHUKAMH SK3aMEHa
WCIOJIB3YyEeTCsS CyMMapHBIN MepBUYHBINA O0aml. B Tabnuiie 8 mpuBoanTCsS cucTeMa
(hopmupoBaHus obmiero dana.

Tabnuya 8. Cucmema popmuposanus cymMmapHo2o nepeuyHo2o bauia

MakcuMabHOE KOJHYECTBO Oa/lIoB MakcuMalibHOE KOJIMYECTBO OAIIIOB
3a OJHO 3alaHUC

Yacrs 1 YacTs 2 3a 3a 3a paboty
qacTse 1 4acTh 2 B L[EJIOM
Ne 1-19 Ne 20-25
1 2 19 12 31
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3amaHus, OTBETHI Ha KOTOPHIC OIIGHUBAKOTCA | OauioM, CYMTArOTCS
BBIMIOJIHEHHBIMI BEPHO, €CJIM BIIMCaH BEpHBIN OTBET (B 3aJaHHUAX C KPAaTKUM
OTBETOM) MJIM NPaBHJIBHO COOTHECEHbI OOBEKTHI JIByX MHOXKECTB M 3amKcaHa
COOTBETCTBYIOLIAsl TMOCIEAOBATENbHOCTh (P (B 3alaHMAX Ha YCTAaHOBJCHHUE
COOTBETCTBUS).

3anaHus, OTBETHl HAa KOTOpbIE OLEHMBAIOTCS B 2 Oaiia, CUYHMTAIOTCA
BBITIOTHEHHBIMH BEPHO, €CJIM 9K3aMEHYEMBIi BBIOpall IPaBUIILHBINA IyTh PEIICHNS,
W3 TMCbMEHHOH 3aluCH pelIeHHs IOHATEH XOJ €ro pacCyKAEHHUH, HOoIydeH
BepHBI OTBeT. B 3TOM ciyyae eMy BBICTAaBIAETCS MaKCUMAalbHBIA Oa,
COOTBETCTBYIOLIMH NaHHOMY 3aJaHuio. Eciu B pelieHuu IOomylneHa ommoOKa, He
WMEIoIas TNPUHLUUIHMAIBHOTO XapakTepa MW HE BiufAOmas Ha oOmyro
IpaBUIBHOCTH XOJa PEIICHHUS, TO YYaCTHUKY 9K3aMeHa BbICTaBseTcs 1 Gas.

MakcuManbHBId TIEPBUYHBIN Oajl 32 BBIMOJHEHHWE SK3aMEHAIIMOHHOU
pabotsr — 31.

B coorBerctBun ¢ IlopsakoM NpoBeAeHUs TrOCYJapCTBEHHOM HMTOTOBOM
aTTeCTallMH 10 00pa30BaTENILHBIM MPOrpaMMaM OCHOBHOTO OOIIEro 0O0pa3oBaHHs
(npuka3 Munnpocsemienust Poccun n Poco6pranzopa ot 07.11.2018 Ne 189/1513,
3apeructpupoBad Munrocrom Poccun 10.12.2018 Ne 52953)

«64. Dx3aMeHalMOHHBIC PabOTHI MPOBEPSIOTCS IBYyMs dKcrmepramu. Ilo
pe3yJbTaTaM NMPOBEPKH SKCIEPTHl HE3aBUCHMO JIPYT OT ApYra BBICTABISIOT OaljIbl
3a KaXIbli OTBET Ha 3alJaHusi OJK3aMCHAIMOHHOH pabotel. ... B ciydae
CYLIECTBEHHOIO pacXoXJeHWs B Oaisax, BBICTABICHHBIX JByMs SKCIEpTaMHu,
Ha3HayaeTcsi TpeThsl MpoBepka. CylIeCTBEHHOE pacxoxkaeHue B Oamnax
OIIPEAENEHO B KPHUTEPHSX OLECHUBAHHS 110 COOTBETCTBYIOIIEMY Yy4eOHOMY
TIpeIMeTYy.

Tperuii skcnepT Ha3zHayaeTcs HpejacenaTesieM NPeIMETHOH KOMUCCHU U3
YHcla SKCIEePTOB, paHee He IPOBEPSBILIX dK3aMEHAMOHHYIO PadoTy.

TperseMy  dKCIepTy  TpenocTaBisieTcss HHpoOpMamus o  Oawax,
BBICTABJICHHBIX JKCIEPTaMH, paHee IPOBEPSABIIMMHU 3K3aMEHALMOHHYIO paloTy.
banbl, BbICTaBIEHHBIE TPETHUM IKCIIEPTOM, SABJIAIOTCS OKOHYATEIbHBIMI.

CyIecTBEHHBIM CUUTAETCS CIIelyIOIee PacXOKIACHHUE.

1. Pacxoxnenue B Oamnax, BBICTABICHHBIX JABYMs OKCIEpTaMH 3a
BBINOJIHEHUE JII000r0 U3 3amanuii 20-25, cocraBuser 2 Oamwia. B 3Ttom ciyuae
TPETUH SKCIEpT NpOBEpsieT OTBEThl HA 3aJaHus, KOTOpbIE BBI3BAJIH CTOJb
CYILIECTBEHHOE PACXOKACHHE.

2. PacxoxmeHuss MeXODy CyMMamMH OaijioB, BBICTaBIECHHBIX JIBYMS
9KCIIEpPTaMHU 3a BbINOJIHEHME 3amaHuit 20-25, cocraBisier 4 mnu Oonee Oania.
B atom ciayuae Tpetuit skcniepT mpoBepsieT OTBETHI Ha Bce 3aganus 20-25.
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3. PacxoxxneHue B pesyibTaTax OLCHUBaHMA JBYMs 3KCIIEPTaMH OTBETa
Ha ofgHO w3 3amaHmii 20-25 3akmoyaeTcs B TOM, YTO OJWH SKCIEPT yKazal
Ha OTCYTCTBUE OTBETA Ha 3aJlaHHE B SK3aMEHALIMOHHON paboTe, a Apyroi s3KcrepT
BBICTaBHJI 32 BBIMOJHEHUE 3TOTO 33/1aHUs HEHYJIeBO# Oai. B aToMm cityuae Tperuii
9KCIIEPT MPOBEPSIET TOJBKO OTBETHI Ha 33aHMsI, KOTOPhIE OBLIN OLEHEHBI CO CTOJb
CYILECTBEHHBIM pacxoxjeHueM. CUTyaluy, OIpU KOTOPBIX OJUH 3KCIEPT yKa3al
Ha OTCYTCTBHE OTBETA B 3K3aMEHAIIMOHHOI paboTe, a BTOPOH JKCHEPT BBHICTABHII
HyJeBOW Oal 3a BBHIMOJHEHHE OJTOrO 3aJaHUs, HE SBISIOTCS CHUTYyalUsIMU
CYILIECTBEHHOT'O PACXOXKICHUS B OLIEHUBAHUY.

Ha ocHoBe 0ayutoB, BHICTABJICHHBIX 32 BBITIOJIHEHHE BCEX 3aJaHUM PaboTHI,
MTOJICYUTHIBACTCS CYMMAapHBIN IEPBUYHBIA 0aJlT, KOTOPHII MEPEBOANTCS B OTMETKY
10 NATHOAIUILHOM 1IKAJIE.

11. U3menenns B KUM 2023 roaa no cpaBuenuio ¢ 2022 roaom
W3menenus ctpyktypsl u cogepkanus KM orcyTcTByIOT.
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Ipunoscenue
O000ménnblii mu1an Bapuanta KUM OI'D 2023 roaa
no MATEMATHUKE
Yposrnu croscrnocmu 3a0anuii: b — 6azoeuviii,; 11 — nogviwennulii, B — evicoxuil.
Koxapl Konapbl MaxkcuMaJdbLHBIN
Ne OcHoOBHbIE NIPOBepsieMble TPeOOBAHUSA NOBepPSIEMBIX | Ppa3/eioB YpoBeHs 6asLI
B K MaTeMaTH4ecKou nmoATOTOBKE 3JIEMCHTOB 3JIEMECHTOB CJIO0KHOCTH 34 BBIIIOJIHCHHUEC
colep:KaHusl | TPeOOBaAHMIA 3aJaHus
Yacrts 1
1 | YMeThb BBHITIONHATH BBIYUCICHUS M MPeoOpa3zoBaHMUs, 1-8 1,7 b 1
YMETh UCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHHUS
B MPaKTHUYECKON JE€ATEIIbHOCTH U TOBCEIHEBHOU
KU3HU, YMETb CTPOUTh W HCCIEAOBATH IMPOCTEHIINE
MaTeMaTU4ECKUE MOJEIN
2 |YMeTb BBINOJHATH BBIYKMCIECHUA U MpPeoOpa3OBaHMS, 1-8 1,7 b 1

YMETh UCHOJIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTUYECKOMN IEATEIBHOCTA U MOBCEIHEBHOU KU3HH,
yMETb  CTPOMTb M WCCIENOBATb  IIPOCTEUILNE
MaTeMaTU4YECKUE MOJEIU

3 |YMeTh BBINOJNHATH BBIYHCICHUS W MpeoOpa3oBaHMUs,
YMETbh UCTOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKON JEATEIbHOCTH U MOBCEIHEBHOM KU3HU, 1-8 1,7 b 1
YMETh  CTPOUTh W  MCCIEA0BATH  MPOCTEUIINE
MaTeMaTHYeCKHe MOJICITN
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Koapl Koambl MakcuMaJbHBII
Ne OcHoBHbIE TIPOBepsieMble TPeOOBAHUA NMoBepsieMbIX | pa3/eioB YpoBeHs 6asL
B K MaTeMaTH4ecKou nmoaAroToBKke 3JIEMCHTOB 3JIEMECHTOB CJIO0KHOCTH 34 BBIIIOJIHCHHUC
colep:KaHusl | TPeOOBaAHMIA 3aJaHus
YMeThb BBINONHATH BBIUKCICHUS M MpeoOpa3oBaHUs, 1-8 1,7 b 1
YMETh UCHOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
4 |B MpaKTUYECKOW JACATEIHLHOCTH U MTOBCEIHEBHOM KU3HH,
yMETb  CTPOMTh W  HCCIEAOBATh  IPOCTEUIINE
MaTeMaTU4eCKUE MOJEIN
5 |YMeThb BBINONHATH BBIUMCICHUS M MpeoOpa3oBaHUs, 1-8 1,7 b 1
YMETh UCHOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B MPAKTUYECKOMN JESATEIbHOCTH U MMOBCEIHEBHOM KU3HH,
YyMETb  CTPOMTh W  HCCIEAOBATh  IPOCTEUIINE
MaTeMaTU4eCKUE MOJEIN
6 |YMeTb BBINOJIHATD BHIYUCICHUS U TPEe0Opa30BaHUs 1 1 b 1
7 | YMeTb BBIOJHATH BHIYUCIICHUS U TPeoOpa3oBaHus 1,6 1 b 1
8 |YMeTh BBIMOJHATH BBIUUCICHUS M MPEeoOpa3oBaHUs, 1,2 1,2 b 1
yMETh BBIMIOJIHATH MPeoOpa3oBaHus aareOpanyecKux
BBIPAXCHUN
9 |Ywmerts pemats ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 3 3 b 1
10 |YmeThr paboTaTh €O CTAaTUCTHYECKON HHQpOpMAIIUEH, 8 6,7 b 1
HAXOJUTh YaCTOTY U BEPOSITHOCTh CITy4YaiHOTO COOBITHS,
YMETh UCHOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B IIPAKTHUYECKOMN EATEIIbHOCTH U MOBCEIHEBHON KU3HH,
yMETb  CTPOMTh M  HCCIEAOBaTh  IpOCTEMlne
MaTeMaTU4eCKUE MOJIEIN
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Koapl Koambl MakcuMaJbHBII
Ne OcHoBHBIE NIPOBepsieMble TPeOOBAHUA NMoBepsieMbIX | pa3/eioB YpoBeHs oam
B K MaTeMaTH4eCKou nmoaAroToBKke 3JIEMCHTOB 3JIEMECHTOB CJIO0KHOCTH 34 BBIIIOJIHCHHUC
colep:KaHusl | TPeOOBaAHMIA 3aJaHus

11 |YMeTb cTpouTh U UuTaTh rpaduKu GyHKIUN 5 4 b 1

12 |OcyiiecTBisATh MpaKTUYECKUE pacy€Thl Mo (opmyiam; 2 7 b 1
COCTaBIIAITb  HECJOXKHBIE  (POPMYJIbI,  BBIPAKAIOLIUE
3aBUCHUMOCTU MEXK]ly BETMYUHAMU

13 |YMets pemiaTe ypaBHEHHUSI, HEPABEHCTBA U MX CUCTEMBI 3,6 3 b 1

14 |YmeTth cTpouth M uyuTath rpaduku GyHKIUH, YMETh
WCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS W YMCHUS B
MPAKTUYECKON JESITEIIbHOCTH U TOBCEIHEBHOM KW3HH, 4 4,7 b 1
YyMETb  CTPOMTh W  HCCIENOBAaTh  IPOCTEUIINE
MaTEMaTHYECKHE MOAEITN

15 |YMeTh BBINOTHATH AEUCTBUS C TEOMETPUYECKUMH 7 5 b 1
dburypamu, KOopJuHATAMU ¥ BEKTOPAMHU

16 |YMeTp BBINOJIHATH JEHCTBUS C TEOMETPUUECKUMU 7 5 b 1
dburypamu, KoopJuHaATaMHU 1 BEKTOpPaMHU

17 |YMeTh BBINOIHATEH AEHCTBHS C TEOMETPUUECKUMU 7 5 b 1
dburypamu, KoopauHaTaMU U BEKTOpPaMHU

18 | YMeTh BBINOIHATH AEHCTBHS C TEOMETPUUECKUMU 7 5 b 1
¢durypamu, KoOopauHaTaM1 U BEKTOPaMHU

19 |ITpoBoAUTH MOKA3aTENBHBIE PACCYKIACHUS TPU PELICHUHU 7 7 b 1
3a1a4, OLICHUBATh JJOTUYECKYIO ITPABUIBHOCTD
paccy>KJIeHuM, pacrio3HaBaTh OIMTMOOYHBIC 3aAKITIOYCHUS
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Koapl Koambl MakcuMaJbHBII
Ne OcHoBHBIE NIPOBepsieMble TPeOOBAHUA NMoBepsieMbIX | Pa3/iesioB YpoBeHb 0as
) K MAaTeMaTH4Y€eCKO# MOJAr0TOBKe 3J1EMEHTOB 3JIEMEHTOB | CJIOJKHOCTH 3a BBINOJTHEHHE
coJep:KaHusl | TpeOOBaHM 3a/laHusA
Yactp 2
20 | YMeTh BBIONHATH NpeoOpa3oBaHMs anredpanyecKux 2,3 2,3 I1 2
BBIPQKCHUM, pElIaTh YPAaBHEHHMS, HEPABEHCTBA U HX
CHCTEMBI
21 |YMeTh BBIMOJHATH MpeoOpa3oBaHus anredOpamdeckux| 2,3,4,5,6 3,7 IT 2

BBIPDQXKEHUI, pEIIaTh YPAaBHEHUS, HEPABEHCTBA M MX
CUCTEMBI, CTPOUTDH U YUTATh Tpaduku GyHKIUN, CTPOUTH
Y MCCIIEN0BATh MPOCTEHIINE MATEMATHUYECKUE MOJEIH

22 |YMeTh BBINOJHATH MpeoOpa3zoBanus anredOpanueckux| 2,3,4,5,6 2,4 B 2
BBIpQKCHMI, pelaTh ypaBHEHHUS, HEPABEHCTBA U HX
CHCTEMBI, CTPOUTH M YNTaTh rpa@uKu GyHKIHHI, CTPOUTH
U MCCIIE0BATh MPOCTEHIITNE MATEMAaTHUYECKHE MOJIETIH

23 |YMEThb BBINOJHATH JEUCTBUA C TE€OMETPUYECKUMHU 7 5 I1 2
burypamu, KOopJuHaATaMU U BEKTOPAMHU

24 |IIpoBOOUTH NOKA3aTEIbHBIE PACCYKICHUS MIPU PEIICHUN 7 7 IT 2
3a/1ad, OLICHMBATh  JIOTMYECKYK)  IPaBUIBHOCTH
pacCy>KJIeHUH, pacrio3HaBaTh ONMTMOOYHBIC 3AKITFOYCHUS

25 | YMeTh BBINOJHATH JACHUCTBUS C T'€OMETPUYECKUMHU 7 5 B 2

dburypamu, KOOpJUHATAMHU ¥ BEKTOPAMHU

Bcero 3aganuit — 25; U3 HUX

10 TUITY 3aJaHHI: 3aJaHUI C KPaTKUM OTBETOM — 19; 3a1aHMi1 ¢ pa3BEPHYTHIM OTBETOM — 6;
10 ypoBHIO cioxkHOCTU: b —19; I1-4; B — 2.

MakcuManbHbIN TEpBUYHBIN 0aiu 3a padoty — 31.

OO6miee BpeMs BBIMOTHEHUS pabOThl — 3 yaca 55 munyT (235 MuHYT).
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