«YTBEPKIAIO» «COT'JIACOBAHO»
dupexTop IIpeacenarenn
ﬁ/uncnn-yT Hayuno-meroauyeckoro cosera

€peHuin»

b3s 2023 T. « L0 »_reo2frs 2023 T.

I'ocynapcTBeHHast HTOroBas aTTecTalus MO 00Pa3oBaTEJbLHBIM
MPOrpaMMamM 0CHOBHOI0 0011ero oopazoBanus B popme
OCHOBHOTO IOCYyJapCTBEHHOr0 3Kk3ameHa (OI'J)

Cneundukanus
KOHTPOJIBHBIX U3MEPHUTEIIbHBIX MaTepUaIoB
Ju1s ipoBesieHust B 2024 rony
OCHOBHOTI'0 TOCYJapCTBEHHOI'0 3K3aMEHa
no MATEMATUKE

TOATOTOBRJICHA (heIepaTbHBIM TOCYJAPCTBEHHBIM OFOJIKETHBIM
. HAYYHBIM YUPEXKICHUEM .
«OEJJEPAJIBHBIM UHCTUTYT NEAAT OI'MUECKUX U3MEPEHUI»

Cremmdukanus KUM OI'D 2024 r. MATEMATMUKA, 9 knacc. 2/16

Cnenndukanus
KOHTPOJIbHBIX U3MEPUTECJIbHBIX MATEPHUAJIOB 1JI51 IPOBECACHUSA
B 2024 roxy 0CHOBHOI'0 rOCy1apCTBEHHOI0 IK3aMeHa
no MATEMATHUKE

1. Ha3zHayeHue KOHTPOJIbHBIX U3MepHTeIbHBIX MaTepuasios (KUM) OI'D
OcHoBHO# rocynapcTBeHHbIN 3k3ameH (OI'D) npencrapnsier coboi popmy
TOCY[apCTBEHHOW WTOTOBOI aTTECTalMH, IPOBOAWMOI B IIENAX ONpPEHeIeHHS
COOTBETCTBHUS PE3yJIBTaTOB OCBOCHHS 00yJaroIIMHUCS OCHOBHBIX
00pa3oBaTebHBIX MPOrPaMM OCHOBHOIO 0O0IIEro o0pa3oBaHUs TpeOOBaHUSAM
(enepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEFHOTO CTaHMapTa. [l yKa3aHHBIX
Henel  UCHONb3yHOTCS KOHTpPOJIbHBIE H3MepuTenbHble MaTepuansl (KHMM),
HPECTaBIIAIONIIE COOOH KOMIUIEKCHI 3aJaH|i CTaHJaPTU3UPOBAHHON (HOPMBIL.
OI'D mpoBoautcst B cooTBeTcTBHU ¢ DerepaibHbIM 3aKOHOM OT 29.12.2012
Ne 273-®3 «O06 obpa3zoBanmu B Poccumiickoit @epmeparmm» u  Ilopsakom
NPOBEICHNS TOCYJAPCTBEHHON WTOTOBOH AaTTecTalliM IO 00pa30BaTEIBHBIM
nporpaMMaM OCHOBHOTO OOILIEro 00pa3oBaHUs, YTBEPKAEHHBIM IIPHKa30M
Munnpocsemenus Poccun u Poco6pramsopa ot 04.04.2023 Ne 232/551.

2. lokyMeHTbI, onpeeisiionue cogep:xanne KUM OI'D

Conepxanne KUM OI'D  ompenmensercss Ha OCHOBE (pemepanbHOTo
rOCY/IapCTBEHHOT0 00pa30BaTeILHOIO CTaHIapTa OCHOBHOTO 00I1Iero 00pa3oBaHus
(manee — ®I'OC):

1) mpukaz  MunuctepcrBa npocsemieHuss  Poccuiickoit  ®Dexpepanuu
or 31.05.2021 Ne287 «OO6 yTBepxaeHUH (eAepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeIbHOTrO CTaHJApTa OCHOBHOTO O0IEr0 00pa3oBaHUs;

2) npuka3 MunucrepcTBa obpa3oBaHus W Hayku Poccuiickoit denepanuun
o1 17.12.2010 Ne 1897 (c uamenenussmu 2014-2022 rr.).

JeranuzupoBaHHble TpeOOBaHMA K pe3yJbTaTaM OCBOCHMS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus, MPOBEPSIEMbIC Ha
ocHoBe @OI'OC 2021 r., S4BIAIOTCA IPEEMCTBEHHBIMH IO OTHOLICHUIO
K TpedoBarmsiM ®I'OC 2010 .

IIpu pazpaborke KMM OI'D yuurtbeiBaetrcs cojuepkaHue QenepaibHOR
o0pa3oBaTenbHOW TMPOrpaMMbl  OCHOBHOTO 00miero oOpa3oBaHus — (TIpHKa3
MunucrepcrBa npocsemieHuss Poccuiickoit ®enepanuu ot 18.05.2023 Ne 370
«O0 yTBepxxaeHnn (enepanbHOl  00pa3oBaTENbHONW MPOTPaMMBl  OCHOBHOTO
o011ero 00pa3oBaHUs» ).

3. IHoaxoas! k 0TGOPY conepxxkaHus, pa3padoTke cTpykTypsl KUM OI'D
JIudHOCTHBIE  pe3yJbTaThl  OCBOCHUS  OCHOBHOM  00pa30BaTENIbHOM

nporpaMmsl obydaronmmucs (Ha ocHoBe ®I'OC 2021 r.) 0TpaxarT TOTOBHOCTB

00ydJarommxcs pPyKOBOACTBOBATHCS  CHCTEMOH  ITOSHTHBHBIX  IIEHHOCTHBIX
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OpPHEHTALMU U pPacIIUPEHHE OIbITAa JESITENbHOCTH Ha €€ OCHOBE U B IIpoLEcce
peanm3anuyl  OCHOBHBIX  HAIpABICHUH  BOCIHTATENBHON  JESATENBHOCTH.
CopnepxkaHue W pe3yibTaThl BBITONHEHHs 3amaHuii OI'D cBsS3aHBI B TOM 4YHCIE
C IOCTIDKEHHEM CIEAYIOMUX JMYHOCTHBIX pPEe3yJIbTaTOB OCBOCHUS OCHOBHOM
oOpazoBarensHold mporpammbl o @I'OC 2021 1. B 4Yactd (PHU3HMYECKOTO
(oco3HaHMe TOCIEACTBUH U HETIPUATHE BPEIHBIX NPHUBBIYEK M MHBIX (OpM Bpena
Jusl (U3MYECKOTO U NMCHMXMYECKOTO 3[0POBbS M Ap.), TPyJOBOro (MHTEpeC K
MPaKTUYECKOMY H3YyUSHHUIO IPodecchil u TpyJa pa3aIudHOTO Poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUS HU3y9aeMOro IMPEeAMETHOTO 3HAHHUA U Jp.), SKOJIOTHYECKOTO
(opueHTaI Ha MPUMEHEHNE 3HAHUH U3 CONMAIBHBIX U €CTECTBEHHBIX HayK JUIS
pelreHuss 3amad4 B 00JNAacTH OKpYyKaromiel Cpensl, IUTAHHPOBAHUS ITOCTYIKOB
U OLIEHKM HX BO3MOXHBIX MOCIEICTBUIl A OKpyXKaroled cpeiasl U 1Op.)
BOCHHTAHUS, a TakKe NPUHATHA LEHHOCTH HAYYHOTO IO3HAHUSA (OpHEHTaIHs
B ICATENIFHOCTH HAa  COBPEMEHHYIO0 CHCTEMY HAy4HBIX  IPEACTAaBICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YeENOBEKa, NPUPOABI M 0OIIecTBa,
B3aHMOCBS35X YeJOBEKa C MPUPOJHON M coluanbHOR cpenoi u ap.). IlonpobHas
uH(OpPMAIHA 0 TUIHOCTHBIX Pe3yNIbTaTaX OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHON
nporpammsl 1o @I'OC 2010 r. ¥ MpeeMCTBEHHBIX JeTATM3UPOBAaHHBIX TPEOOBAHMAX
K JMYHOCTHBIM pe3yiapTaTaMm Bo PI'OC 2021r. mpusBeneHa B pasgene 3
koaudukaropa.

Crpykrypa KHWM OI'D  oTBedaeT 1enM  TOCTPOCHHS  CHUCTEMBI
nud(epeHIPOBaHHOTO  OOydYeHHSI MaTeMaTWKe B COBPEMEHHOHM  IIKOJIE.
Jduddepennmanys  oOydeHWs  HampaBlIeHa Ha  peIICHHE JIBYX  3ajaad:
dopMupoBaHus y Bcex oOyvarommxcs 0a30BOH MaTEeMaTHYECKOW MOATOTOBKH,
COCTAaBIISIOLNIECH (GYHKIMOHATBHYIO OCHOBY o01ero o0Opa3oBaHus,
¥ OTHOBPEMEHHOTO CO3HaHHS YCIOBHH, CIOCOOCTBYIONIIMX ITOMYYEHHIO YacCTHIO
00y4YaroIMXCs MOJArOTOBKH IOBBIILICHHOTO YPOBHS, JOCTATOYHOW IJIsi aKTUBHOTO
UCIIOTB30BAHMUSI MATEMAaTHKU BO BPeMsI JalbHEHIIIero 00yueHusI.

KHUM paspabotanbl ¢ y4ETOM MOJOXKEHHS O TOM, UYTO PE3yJIbTaToOM
OCBOGHHS OCHOBHOH 00pa3oBaTeNbHON MHpOrpaMMBI  OCHOBHOTO — OOIIETo
00pa30BaHuUs JOMKHA CTaTh MaTeMaTHUECKask KOMIIETEHTHOCTh 00y4Jalomuxcs, T.€.
OHH JOJDKHBI: OBJNAAETh CHEHMH(DUUIESCKUMH I MaTEMAaTHKH 3HAHUSMU M BUAAMH
JEATeIbHOCTH; HAYYUTHCS TPeoOpa3OBaHMIO 3HAHUS M €r0 IPHMEHEHHIO
B Y4eOHBIX M BHEYYCOHBIX CHTyalusX; C(QOpPMHUPOBATH KadyecTBa, IPUCYIIHE
MaTeMaTHYeCKOMY  MBIIUIEHHIO, a TakkKe  OBNaJeTh  MaTeMaTHYECKOH
TEpMUHOJIOTHEH, KINIOYeBBIMH OHATHAME, METOAAMH 1 IPHEMaMHU.

B sKk3aMeHaMOHHON MOJENIN HCIOIb3YETCA CUCTEMA OLICHUBAHUS 3aJaHUM
C pa3BEPHYTHIM OTBETOM, OCHOBaHHAs Ha CIIETYIOIINX MTPUHIIUIIAX.

1. BO3MOXHBI pasiuuHble CHOCOOBI M 3alHUCH Pa3BEPHYTOTO pPEIICHUS.
I'maBHOe TpeOoBaHME — pelIeHHE JODKHO OBITH MAaTEMAaTHUECKH T'PaMOTHBIM, U3
HEro JODKeH OBITh MOHATEH XOJ PacCyKAEHHH 3K3aMeHyeMoro. B ocrampHOM
(metonm, ¢dopma 3ammcu) peleHHE MOXET OBITh IPOU3BONBHBIM. [lonHOTa
U 000CHOBAHHOCTh PACCYXJICHUH OLIEHWBAIOTCS HE3aBUCHMO OT BBIOPAaHHOTO
MeToa pemreHus. IIpu 3TOM OIeHMBAeTCs MPOJBIKEHHE yJaCTHHMKA 3K3aMEHA B
pelIeHNH 3a]a4Hd, a He HeIOUYETHI 110 CPAaBHEHHIO C «ITAIOHHBIMY» PEIICHUECM.
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2. [pw pemeHny 3a1a41 MOXKHO UCTIONB30BaTh 0€3 JJOKa3aTeNbCTB U CChIIIOK
Marematndeckue  (akTel, conepkammecss B y4eOHHKaxX, JIOMYIICHHBIX
K UCIIOJIb30BAHUIO NPU pealn3alii UMEIOIUX FOCYJapCTBEHHYIO aKKpPEeIUTALUIO
00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOT'O 00IIEro 00pa3oBaHUs.

TexkcTsl 3amaHMil TpeAnaraeMoil MoOJEeTH SK3aMEHAIOHHOW pPaboTHI
B IIEJIOM COOTBETCTBYIOT (POPMYJTUPOBKAM, MIPUHATHIM B yUeOHHKAX, BKITIOUEHHBIX
B enepanbHplii  MepeyeHb  y4yeOHMKOB,  JOMYLIEHHBIX  MUHHCTEPCTBOM
npocsemenuss Poccuiickoit ®exepalu K HCHOJIB30BAHUIO MPU  pead3aluu
UMEIOINX TOCYJapCTBEHHYIO aKKpEIUTAlWI0 00pa3oBaTelbHBIX MPOTrpaMM
OCHOBHOTO 00111eT0 00pa3oBaHus.

4. Cs3b 3xk3amMeHanuoHHoi Moaeaun OI'3 ¢ KUM EI'D

CopnepxaresbHOE  €JUHCTBO TpeOOBaHMM TIOCYJapCTBEHHOW HTOTOBOM
aTTeCTallMM 3a KypC OCHOBHOW W CpegHeH IIKOJIBl 00ecreurBaeTcsi OOMMMHU
noaxoJamMu K paspaboTke 3amaHuit. Mexny samanusmu OI'D m EI'D umeercs
MPEEMCTBEHHOCTh O (popMaM 3a/IaHHil U TEMAaTUKe, OCOOCHHO B YaCTH MPAKTHKO-
OpPHEHTHPOBAHHBIX 3aJaHUH M TEX JJIEMEHTOB COJEPXKaHUS, TIe BIOCIEIACTBUU
y BBITYCKHUKOB 11 KiTaccOB BO3HMKAIOT MAacCOBBIE TPYAHOCTH (3a1add Ha
JIOKa3aTeNIbCTBO B TEOMETPUH, HA HCCIIEI0OBAaHIE YPAaBHEHUI U HEPABEHCTB).

CBs3p sK3amMeHalMoHHbIX Mozened OI'D um EI'D rtakxke obecreunBaercs
€IMHCTBOM ¥ TNPEEMCTBEHHOCTBIO KOAU(DHUKATOPOB DIEMEHTOB COIEpPKAHUS
1 TpeOOBaHMIA K YPOBHIO MMOJITOTOBKH BBIITYCKHHKOB IT0 MaTEMaTHKE.

5. XapakTepucTHKa CTPYKTYpbI M coaep:xkanusgs KUM OI'D

Pabora comepxxur 25 3amaHuii u cocTouT M3 AByX vacted. Yacte 1
conepkuT 19 3amaHuii ¢ KpaTKUM OTBETOM; 4acTh 2 — 6 3alaHuil ¢ pa3BEPHYTHIM
OTBETOM.

IIpu mpoBepke 0a30BOH MaTeMaTHYECKOH KOMIIETCHTHOCTH SK3aMEHYeMBbIe
JOJDKHBl TPOJEMOHCTPUPOBATh BJIAaJCHHE OCHOBHBIMH ajrOpUTMaMH, 3HAHHE
Y TIOHHMAaHWE KIIOUYEBBIX JIEMEHTOB COAep)KaHHs (MaTeMaTHUECKUX MOHATHH, X
CBOWCTB, TPUEMOB pEUIEHUS 3aJad U [pod.), YMEHHE I0JIb30BAThHCS
MaTeMaTU4YeCKOM 3aluChl0, NPUMEHATh 3HAHUS K PEIICHHIO MAaTeMaTHYECKHX
3a1a4, He CBOJIIIMXCS K MIPSIMOMY IIPUMEHEHHUIO aITOPUTMa, a TaKKe MPUMEHSTh
MaTeMaTU4YeCKHe 3HaHUS B MPOCTEHIINX MPAKTUUYECKUX CUTYaLIUsAX.

3agaHus 4acTW 2 HAIpaBIEHbl Ha IPOBEPKY BIAJEHUS MaTEpUaOM Ha
MOBBIIIEHHOM U BBICOKOM YpPOBHsX. MX HaszHaueHue — JuddepeHuupoBaTh
XOPOIIO YCIEBAOIINX IIKOJIHHUKOB 10 YPOBHSIM MOJATOTOBKH, BBISIBUTH HamOojee
MOJTOTOBJICHHBIX O0YYAIOIIUXCS, COCTABISIOIIUX ITOTEHIMAIbHBIH KOHTHHICHT
NpO(UIBHEIX KJIACCOB. JTa YacTh COACPXKHT 3aJaHUs MOBBIIICHHOTO M BBICOKOTO
YPOBHEH CIIOKHOCTH U3 Pa3IMUHBIX pa3lesioB MaTeMaTHKH. Bee 3amanust TpeOyror
3aIlMCH pelIeHUH U OTBeTa. 3a/laHusl pacIoIOkKeHbI 0 HApaCTaHUIO TPYJHOCTH: OT
OTHOCHTEIIFHO TPOCTHIX J0 CJIOXKHBIX, MPEANONATAONINX CBOOOMHOE BIaJCHHE
MaTepHaloM U BBICOKUH YPOBEHb MaTEMAaTHUECKON KYIbTYpHI.

© 2024 denepanpHas ciryx0a 1o Ha30py B chepe 0Opa3oBaHUs U HAYKH




Cremndukanus KUM OI'D 2024 r.

MATEMATMUKA, 9 knacc. 5/16

Tabnuya 1. Pacnpedenenue 3a0anuii no 4acmsm 3K3aMeHAYUOHHOU pabomol
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Tabnuya 3. Pacnpeodenenue 3a0anuti vacmu 1
1O NposepsieMblM YMEHUSAM U CNOCoOaM Oeticmauil

Kon
o
KT

OCHOBHBIC YMEHHS U CIIOCOOBI JACHCTBUM

KonunuecTBo
3aJJaHuH

YMeHue ornepupoBaTh MOHATHSAMHE: ONpE/eiICHUEe, aKCUOMa,
TeopeMa, J0Ka3aTelbCTBO; pACIO3HABATh MCTUHHBIC W
JIO)KHBIE  BBICKAa3bIBaHUS, IPHUBOJUTH  HPUMEPHl U
KOHTPIIPUMEPBI, CTPOUTHh BBICKA3bIBAHUS W OTPHILIAHUS
BBICKa3bIBAHUI

YMeHue BBHITIONHATH HeﬁCTBHH C 4ucCjiaMH, IPCACTABJIATH
quclia Ha KOOpZ[PIHaTHOﬁ HpﬂMOﬁ; YMEHUE AC1aTh NPUKUIKY
1 OLICHKY pE3yJibTaTa BBIUHCIICHU I

No Yacte Twun 3aganuit KonnuecTtBo | MakcuMabHBIH
paboThl 3alaHui MIEPBUYHBIN
Gamn
1 | Yacts 1 C KpaTKuM OTBETOM B BUJIE 2 2
OJHOM IIH(PEI, KOTOpas
COOTBETCTBYET HOMEPY
MpPaBUIBHOTO OTBETA
2 |Yacrte 1 C KpaTKuM OTBETOM B BUJIE 17 17
4HCIIa, IOCIEI0BATENILHOCTH
widp
3 |Yacts 2 C pa3BEpHYTHIM OTBETOM 6 12
HUroro 25 31

YmeHue BBINOJIHATD pacuérsl 1o (opmymnam,
npeoOpa3oBaHUs  BBIPAKEHHH, B  TOM  4YHCIE C
UCTIONb30BaHUEM (DOPMyYI Pa3HOCTH KBaJpaToB M KBaJapaTa
CYMMBI U Pa3HOCTU

6. Pacnipenenenue 3aganmii KMUM OI'D no coaep:kaHuio, NpoBepsieMbIM
pe3yJbTaTaM 0CBOEHHUsI OCHOBHOI 00pa30BaTe/ibHOIl MPOrpaMMbl OCHOBHOTO
o01ero oopazoBaHus

Yacts 1. B 37101 yacTu 3k3aMeHAIIMOHHON pabOTHI colepKaTcs 3adaHus 110
BCEM KIIIOUEBBIM pa3lielaM MaTeMaTHUKH, OTPaXEHHBIM B IEpEYHE IPOBEPSEMBIX
AJIEMEHTOB cojaepkaHus. KonndecTBO 3ajaHMii MO KaXJAOMy H3 pasJesioB
MPUMEPHO COOTBETCTBYET YACIBHOMY BECy OJTOrO pasliena B  Kypce.
Pacnpenenenue 3aganuii mo pasaenaM coaep KaHusI IPUBEIEHO B Tabmuie 2.

Tabnuya 2. Pacnpedenenue 3a0anuti yacmu 1
nO pazoeiam coOepHCaAHUst Kypca Mamemamuxu

YMeHne pemath JMHEHHbIE W KBaJpaTHbIE YpaBHEHUS,
CHUCTEMBI JIMHEWHBIX ypaBHEHWH, JINHEIHbIE HEPABEHCTBA U
WX CHUCTeMBl, KBaJpaTHble U JpOOHO-pallMOHAIbHBIC
HEPaBEHCTBA, B TOM 4YHCJIE MPHU PEIICHUH 337ad U3 IPYrHx
MPEeIMETOB U IPAKTHYECKUX 3a/1ad; YMEHHE HCIIOJIb30BaTh
KOOPJIMHATHYIO IPSAMYI0O U KOOPIMHATHYIO IUIOCKOCTb ISt
M300paKeHUs PeLICHUN YpaBHEHH, HEPABEHCTB U CUCTEM

VYMenue crpouts Tpaduku (QYHKIWH, HCHONB30BaTh
rpaduky  JUIT  ONpeNeNeHHs CBOWCTB  IPOLECCOB |
3aBUCUMOCTEH, AN pelIeHHs 3aJad U3 APYTUX Y4eOHBIX
OpPEeIMETOB M pPEalbHOM JKU3HM; YMEHHE BBIPAXaTh
(bopMynamMu 3aBHCHMOCTH MEX/y BeTHINHAMH

YMeHre HCHoib30BaTh CBOWCTBA MOCIEAOBATEIbHOCTEH,
(GhopMyJIbI CyMMBI M OOIIIETO YJeHA TIPU PEIICHUH 3ajad, B
TOM 4YHCJIE 3a1a4 W3 JPYTuX Y4YeOHBIX TPEIMETOB H
peaIbHON KU3HU

YMeHue pemars 3aauy pa3HbIX TUIIOB; YMEHUE COCTABIATH
BBIPDA)KEHMS, YPAaBHEHUS, HEPAaBCHCTBA U CUCTEMBl IIO
YCIIOBHIO 33/1a4H, HCCIIENOBATh MOy4eHHOE PEIIEHUE

Kon mo KOC HasBanue paznena KonuuectBo
3aTaHA
1 Yuca v BBIYMCIICHHUS 7
2 AnrebpandecKue BEIpaKCHHS 1
3 VYpaBHEHUS U HEPABEHCTBA 2
4 YucioBbIe OCIEI0BATEIIBHOCTH 1
5 DyHKIIUN 1
6 Koopaunatel Ha psSIMOIA 1 TIOCKOCTH 1
7 T'eomerpus 5
8 BepositHOCTE T cTaTucTHKA 1

OpueHTHPOBOYHAST JIOJS 33JaHUi YacTh 1, OTHOCSIIUXCS K KaXIOMY H3
paszznenoB KogudukaTopa TpeOOBaHUM, IpeicTaBIcHa B TabuIe 3.
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YMenue pemaTh 3agadd, B TOM YHCJIE U3 MOBCEIHEBHOU
JKU3HHM, HAa HAaXOXICHHE TEOMETPHUYECKHX BEIUYUH C
MIPUMEHEHHEM H3YUYeHHBIX CBOUCTB (GUTYp U (HaKTOB

10

YMeHue paclio3HaBaThb PaBEHCTBO, CUMMETPHIO U MO100He
¢buryp, napanieabHOCTh U MEPIEeHANKYIAPHOCT MPSIMBIX B
OKpY’KaloILEM MUpe
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Tabruya 5. Pacnpedenenue 3a0anuii yacmu 2
10 NpoGepsieMbiM YMEHUAM U CNOcobam deticmsul
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Kon OCHOBHBIE YMEHHS U CIIOCOOBI ACHCTBUN KonunuecTtBo
o 3aJaHul
KT
11 | YMenue npumeHsATh (GOpMyNbl INEepuUMeTpa W IUIOLIAIU 4

MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTH W TUIOIIAIN KPyTa,
00béMa  MPSIMOYTOJNEHOTO  TapajulelieNuIe/ia;  YMEHHe
MPUMEHSATh NPU3HAKH PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY
0 CyMMe YIJIOB TpeyronbHUKa, Teopemy Iludaropa,
TPUTOHOMETPHUYECKHE COOTHOLICHUS JIJIsl BRIYUCIICHHS JUTHH,
paccTosHUM, mIomanen

Kox o OCHOBHBIE YMEHHS U CITOCOOBI ISHCTBUI KomuuectBo
KT 3aJaHui
2 YMeHne onepupoBaTh IOHSATHUAMHU: OIpENEICHUE, 1

aKkcuoMa, TeopeMa, [0Ka3aTelbCTBO; PpAaclO3HaBaTh
UCTUHHBIE M JIOKHBIC BBICKA3bIBaHMS, IIPUBOIUTH
IPUMEPBl U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS
U OTPULIAHUs BBICKA3bIBAaHUI

14 | YMeHue u3BieKaTh, UHTEPIPETHPOBATh U MPEOOPA30BBIBATH 1
WHQOPMAIMIO, TMpPEACTABICHHYI0O B Tabiaumax © Ha
JrarpaMmmax

15 | YMeHHe HaXOIUTh BEPOSTHOCTH CIYyYaWHBIX COOBITHI B 1

OIIbITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSAMU

YacTp 2. 3amaHus 4YacTH 2 HalpaBiIeHBl Ha IIPOBEPKY TaKHX KadecTB
MaTeMaTH4IeCKOH MOJATOTOBKH BBITYCKHUKOB, KaK:
" yBepeHHOe  BIaAeHHE  (POPMANBHO-ONEPATHBHBEIM  alTeOpandecKuM
annaparoM;
* yYMEHME DPELIUTh KOMIUIEKCHYIO 3ajadyy, BKIIOYAIONIYI0 B ceOs 3HaHMS U3
Pa3HBIX TeM Kypca MaTeMaTUKH;
" yMEHHE pCEIIUTh IUIAHUMETPUYECKYI0 3a/Jady, NPHMEHSS pPa3IHIHBIC
TEOPETUUECKUE 3HAHUS Kypca FeOMeTpuy;
" yMeHHE MaTeMaTU4eCKH IPAMOTHO U ACHO 3alicaTh PelIeHHe, IPUBOAS MPU
9TOM HEOOXOIUMEIE MOSICHEHUSI H 000CHOBAHHS,
"  BJaJCHHUE IINPOKUM CIIEKTPOM NPUEMOB U CIIOCOOOB PacCyXICHMUH.
Pacnpenenenue 3amaHuil yactu 2 1o paszenaMm INepeyHed NpOoBEpSIEMbIX
JJIEMEHTOB COJEpKaHUA U TpeOOBaHHH K IMPEIMETHBIM pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNIbHON IPOTPaMMbI IPEICTABICHO B TabIMIax 4 u 5.

Tabnuya 4. Pacnpedenenue 3adanuil yacmu 2
N0 pazoenam coOepHCanHust Kypca Mamemamuxu

Koz o Has3panue pasnena Komnnuecrso
KBC 3aJJaHui
3 YpaBHEHUS U HEPABEHCTBA 2
5 OyHKIMU 1
7 I'eomeTpus 3

© 2024 denepanbHas ciryk0a 10 Ha30py B chepe 0Opa3oBaHUs U HAYKH

5 YMmeHue  pemars  JIMHEWHBIE U KBaJpaTHbBIE 1
YpaBHEHUS, CHCTEMbl  JIMHEWHBIX  YpaBHEHWH,
JIMHEWHBIE HEPABEHCTBA U MX CHCTEMBI, KBaJJpaTHBIE U
JpoOHO-pallMOHABHEIE HEPaBEHCTBA, B TOM YHCIIE
Opd pelleHHH 3aJad M3  JpYruxX IpeJMeETOB
U IPaKTUYECKUX  3aJad; YMEHHE MCIOJb30BaTh
KOOPAMHATHYIO NMPAMYIO U KOOPIUHATHYIO ILIOCKOCTh
JUIS M300paXKeHHs pelIeHuH ypaBHEHUH, HEPaBEHCTB
U CUCTEM

6 YMeHune cTpouTh rpaduky (yHKOUH, MCIIOIH30BAaTh 1
rpaguKu U OMpeneTeHHs CBOICTB IPOIECCOB U
3aBUCHMOCTEH, JUI1 peIICHHsA 3afgad W3 JIPyTUX
y4eOHBIX MPEAMETOB W DPEalbHOIl JKU3HU; yMEHHE
BBIpAXaTh  (OpPMyNaMH  3aBUCHMOCTH  MEXTY
BEJIMYMHAMHA

8 YMeHue pemaTth 3alaud Pa3sHbIX THIIOB; YMEHUE 1
COCTaBIISITh BBIPAXKEHUS, YPaBHEHUs, HEPABCHCTBA U
CHCTEMBI TI0 YCIOBHMIO  3aJaud, HCCIEN0BaTh
HOJyYeHHOE PEIICHHE

11 YMeHue npuMeHaTs (opMyJibl IEPUMETPa U IJIOLIAAN 2
MHOTOYTOJBHUKOB, [UTHHBI OKPY)KHOCTH U ILIOIIA[IH
Kpyra, o0béMa MPsAMOYTOJBEHOIO MHapauielenurne/a;

yMEHUe IIPUMEHATh IIPU3HAKU paBeHCTBa
TPEYroJbHUKOB, TEOpeMy O CyMMe  YIJIOB
TPEyroJabHUKA, TeopeMy Mudaropa,

TPUTOHOMETPUYECKHE COOTHOUICHUS IS BHIYMCIICHUS
JUTUH, PACCTOSIHUM, Miomaaei

7. Pacnpenenenne 3aganuii KUM OI'D no ypoBHSIM CJI0:KHOCTH
B Tabnuue 6 mnpuBeneHo pacnpenenceHue 3amaHuii KMM 1o ypoBHSAM
CJIOKHOCTH.
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Tabnuya 6. Pacnpedenenue 3a0anuii 5K3aMeHAYUOHHOU pabombl
1O YPOGHSM CLOACHOCIU

YpoBeHb CIOXKHOCTH 3aIaHUI KomnuectBo MaxkcumasbHBII
3aJaHui TIepBUYHBIN Oast
bazoBbIit 19 19
TloBblIICHHBIH 4 8
Bricokmii 2 4
Htoro 25 31

Yacte 1 cocrout u3 3amaHuii 6azoBoro ypoBHs cioxHoctu (b). B KM
3aJaHAs TI0 YPOBHIO CJIOKHOCTH PACIPENENSIOTCS CIEAYIOMUM 00pa3oM:
8 3amaHuii ¢ mpexdnonaraeMbpIM IpoueHTOM BbinoigHeHus 80-90, 7 3ananuit
C rmpexanojiaraéMbiM — mporeHToM  BeimonHeHuss  70-80 w4 3amaHus
C TIpernoaraéMbIM IporieHToM BoimtonHeHus 60—70.

Yactp 2 cocrout u3 3amganuii nmossimeHHOro (IT) n BeIcOKOTO (B) ypoBHEH
COKHOCTH. [IaHupyeMble MPOICHTHI BBIMOTHEHUS 3aJaHUi YacTei 2 pUBEICHBI
B Tabmure 7.

Tabnuya 7. Inanupyemvie npoyeHmsl blnoIHeHUsA 3a0anuil yacmu 2

Howmep 3ananus 20 21 22 23 24 25
YpOBEHb CII0KHOCTH II II B 1T II B
Oncrnacmiie MPOHEHTEL 30 50 | 15-30 | 3-15 | 30-50 | 15-30 | 3-15
BBITIOJTHEHUS

8. IIpoo/LKUTENbHOCTH IK3aMEeHa
Ha BbImonHeHue sK3aMeHalOHHOW paboThl OoTBOAMTCS 3 yaca 55 MHUHYT
(235 muHYT).
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9. TonoJiHUTe/IbHBbIE MATEPHAJIBI M 000PY/I0BaHUE

IlepeueHb OMOTHUTENBHBIX MAaTEPUANIOB U O0OPYAOBAaHUS, UCIIOJIB30BAHUE
KOTOpBIX paspemieno Ha OI'D, yrBepkn€H mpukazom MunnpocsemieHus: Poccun
u PocoGpHan3opa.

YyacTHHKaM 5K3aMeHa Pa3pelIaeTcsl UCIOJIb30BaTh: HEMPOrpaMMUpPYeEMblit
KalIbKynaATOp (I KaXAOr0 YYacTHHKAa) C BO3MOXKHOCTBIO — BBIYHMCIICHUS
TPUTOHOMETPHUYECKHX (YHKIMHA; JHHEHKY, HE COAEPXKAIlyld CIPaBOYHON
uHopMary; BelmaBacMele BMecTe ¢ KIMM  cmpaBouHBIE  MaTepHabL,
coJep)kaliye OCHOBHbIE (opMyJdbl Kypca MaTeMaTuku oOpa3oBaTeNbHOM
MPOrpaMMbl OCHOBHOT'O 00I11er0 00pa30BaHusl.

10. CucTeMa OleHUBAHMS BbINOJTHEHHSI OTAEJIbHBIX 3aJaHUH
M IK3aMEeHALMOHHOI1 padoThl B 11eJIOM

Jl7is olleHMBaHUS PE3yJIbTATOB BBINOJIHECHUS pabOT y4acTHUKAMHU dK3aMeHa
UCIIONTL3YETCSl CYMMApHBIA MepBUYHbIH Oaymut. B tabnume 8 mpuBoanTcs cucrema
(dhopmupoBaHus 001Iero Gasmia.

Tabnuya 8. Cucmema gpopmuposanus cymmapHo20 nepesuiHo2o oana

MaxkcuManbHOe KOJHYECTBO OaJIOB MaxkcuManbHOe KOJTHYECTBO 0aJIoB
3a O/THO 3aJJaHue
Yacrs 1 Yacrs 2 3a 3a 3a paboty
Ne 1-19 Ne 20-25 qacTh 1 4acTh 2 B LI€JIOM
1 2 19 12 31

3amaHus, OTBETHl HA KOTOpPBIC OIIGHHMBAIOTCA 1 0auioM, CYHTAIOTCS
BBIMOJHEHHBIMH BEpHO, €CITM BIHMCAaH BEpHBIA OTBET (B 3aJaHHUAX C KPaTKUM
OTBETOM) WJIM TIPABWJIBHO COOTHECEHBI OOBEKTHI JBYX MHOXECTB W 3aIllMCaHa
COOTBETCTBYIONIAsl ITOCIEAOBATEIHHOCTh IMGpP (B 3aJaHUAX Ha YCTaHOBJICHHE
COOTBETCTBHSA).

3amaHus, OTBETHI HAa KOTOPHIE OICHUBAIOTCA B 2 Oamia, CUYHTAIOTCA
BBITTOJTHEHHBIMH BEPHO, €CJIN YK3aMEHYEMBbII BBIOpA MPaBUIIGHBIN ITyTh PEIICHNS,
W3 TMCBMCHHOHM 3aIllCH PELICHHS IIOHATCH XOJ €ro PacCyKACHHH, MONydYeH
BEepHBI OTBeT. B 3TOM ciy4yae eMy BBICTABIISCTCS MAaKCHUMAaJbHBIA Oal,
COOTBETCTBYIOIIMI JaHHOMY 3amaHuio. Ecmu B pemieHWd omymieHa ommoka,
HE UMEIoIas TNPHHIMITHATBHOTO XapakTepa W HE BIHUAOMAs Ha O0OIIyIo
NPaBUIIBHOCTH XO/a PELIEHHs, TO YIaCTHUKY 9K3aMeHa BBICTaBisieTcs 1 Oait.

MakcuMalIbHBI TIEPBUYUHBIA OaJll 32 BBINOJIHEHHE HSK3aMCHALMOHHOM
paboTer — 31.

B coorBerctBum ¢ IlopsakoM NpOBEeNeHMS TOCYHApCTBEHHOHW HTOTOBOIA
aTTecTaluy 1o 00pa3oBaTeIbHBIM MPOTpaMMaM OCHOBHOTO 00Iero oOpa3oBaHuUs
(mpuxa3 Munnpocsemenuss Poccun u Pocodpuanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBadn MunroctoM Poccun 12.05.2023 Ne 73292)
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«72. IIpoBepka SK3aMEHAIMOHHEIX Pa0OT BKIIFOYACT B ceOs:

1) TPOBEPKY W OICHUBAHHE IPEIMETHBIMH KOMHCCHSAMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Kciie YCTHBIX) Ha 3ananusi KM B COOTBETCTBUU C KpUTEPUIMHU
OLIEHMBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY IMpEOMETy, pa3pabdoTKa KOTOPHIX
opranusyercs PocoGpuamzopom’ <...>

ITo pesynpTaTaM NepBOi ¥ BTOPOH MPOBEPOK IKCHECPTHI HE3aBUCUMO JIPYT OT
JpyTra BBICTABJISIIOT NEPBUYHBIE OAJUIBI 32 KaXIbI Pa3BEPHYTHIM OTBET Ha 3aJaHUs
KUM. <...>

B cimydae CymecTBEHHOTO pacXOoXOEHHS B IIEPBHYHBIX  Oasuiax,
BBICTABJICHHBIX  JBYMSI  OKCIEPTaMH, Ha3HadaeTcsd  TPeTbs  IIPOBEpKA.
CymecTBeHHOE pacXOXIeHHE B MEPBUYHBIX OajuiaX ONpeNeNieHO B KPUTEPHSIX
OLICHWBAHUS MO COOTBETCTBYIOUIEMY Y4eOHOMY NpeaMeTy, pa3paboTka KOTOPBIX
opranusyercsi PocoOpHaa3opoM.

Tpetuil »KcmepT Ha3HAyaeTcs II0 COIVIACOBAHHUIO C IHpeaceaaTeneM
NPEeAMETHOH KOMHCCHMHM U3 4YHCla OJKCIEPTOB, paHee HE NPOBEPSBLIMX
9K3aMEHAI[MOHHYIO paboTy.

TpeTpeMy dKCIIEpPTy MpeoCTaBIsIeTCs HHPOPMALUS O IEPBUYHBIX Oaiax,
BBICTaBJICHHBIX SKCIIEPTaMH, paHee MIPOBEPSABIINMH YK3aMEHAITMOHHYIO paboTy».

CyIIecTBeHHBIMH CUHTAIOTCS CIEAYIONINE PACXOXKIACHHUS.

1. PacxoxneHme B OamiaX, BBICTABICHHBIX JBYMsS OKCIIEpTaMH 3a
BBITNIOJIHEHUE J1000ro W3 3amanuii 20-25, cocraBiser 2 Oamia. B atom ciydae
TPEeTHH OSKCIepT NpOBepseT OTBETHl Ha 3aJaHMs, KOTOpPhIE BBI3BAIM CTOJIb
CYIIIECTBEHHOE PACXOXKICHHUE.

2. PacxoxneHHs Mexay CcyMMaMH OajulOB, BBICTABICHHBIX  JIBYMS
JKCIIepTaMHu 3a BBIMOJNHEHHWE 3amaHuii 20-25, cocraBiser 4 wim Oojee Oaia.
B sTOM ciyudae Tperuil sKCIepT npoBepsieT OTBETHI Ha Bee 3ananus 20-25.

3. PacxokmeHne B pe3yibTaTax OLICHHBAHHUS JIBYMs SKCIEpTaMH OTBETa Ha
onHO W3 3amaHui 20-25 3akimroyaeTcs B TOM, YTO OIMH 3KCHEPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3aJaHHE B SK3aMEHALlMOHHOH paboTe, a APYrodl sKcmepT
BBICTABHJI 32 BHINIOJTHEHHE 3TOTO 3aJaHHI HeHyIeBoH O6amt. B atom cimywae Tpermit
AKCIICPT MTPOBEPSET TOIBKO OTBETHI Ha 3aJJaHUs, KOTOPHIC OBUTH OLIEHEHBI CO CTONb
CYLIECTBEHHBIM pacxokaeHueM. CHUTyaluy, B KOTOPBIX OJMH JKCIEPT yKasasl Ha
OTCYTCTBHE OTBETa B DK3aMEHAIIMOHHOW pPadOTe, a BTOPOW DKCIEPT BBICTABHII
HyJIeBOH Oajl 3a BBINONHEHHE J3TOTO 3aJaHUSA, HE SBIAIOTCA CHTYalUsSMH
CYILIECTBEHHOTO PACXOXK/ICHUS B OLICHUBAHHH.

Ha ocHoBe 0anjoB, BHICTaBICHHBIX 32 BBHIOJHEHUE BCEX 3aJaHU paboThI,
TIOJICYUTHIBAETCSI CyMMapHBI IEPBUYHBIN 0al, KOTOPBIA MEPEBOJUTCS B OTMETKY
0 MATUOAJUIBHON IIKAJIe.

11. U3menenusi B KUM 2024 roga no cpaBHenuio ¢ 2023 roaom
W3menenus ctpykTypsl u conepxanus KM oTcyTcTByIOT.

" Yacre 14 craten 59 denepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpasopanuu B Poccuiickoit
Denepanuny.
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Ilpunoscenue
0000 énnbIi miian Bapuanta KUM OI'D 2024 roaxa
no MATEMATUKE

Yposnu cnoscnocmu 3a0anuii: b — 6aszoewiii,; 11— nogvlutennwiii; B — evicokutl.

Ne OcHoBHbIE IpOBepsieMble TPEOOBAHUA Koas! npo- Konsl pasnenos | Yposenb | MakcuMaJIbHBII

K MaTeMaTH4ecKoii MoAroToBKe BepsieMbIX NpoBepsieMbIX CII0K- 0aj 3a
3JIEMEHTOB TpeOOBaHUH HOCTH BBINIOJTHCHHE

COJepKAHUA 3aiaHus

Yacre 1

1 | YMenue pemartsb 3aa4u pa3HbIX TUIIOB; YMEHHUE COCTABIISTH BbIpaKe- 1-8 8-10 b |
HUS, YPaBHEHUs, HEPABEHCTBA U CHCTEMBI 10 YCIIOBHUIO 3aJau, HUC-
CJIEZIOBaTh IOJIyYEHHOE pelIeHHe; YMEHHME pellaTh 3aJayd, B TOM
YyHCclie U3 MOBCEAHEBHOW JKM3HM, Ha HAXO0XJIECHUE TN€OMETPUYECKHX
BEJIMYMH C IPUMEHEHHEM U3yUEHHBIX CBOMCTB (uryp u (akros; yme-
HHE paclo3HaBaTh PaBEHCTBO, CHMMETPUIO U TI0Jj00ue (uryp, napa-
JeTbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX B OKPY>KaIOLIEM MUPE

2 | YMeHue pemiaTh 3a7aud pa3HbIX TUIIOB; YMEHUE COCTABJIAThH BbIpa)Ke- 1-8 8-10 b 1
HUSI, YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI IO YCIOBMIO 3a/lauM, HC-
CJIeZIOBaTh IOJYYEHHOE DELICHHE; YMEHHE pellaTh 3a/Jadyd, B TOM
Yyciae U3 MOBCEJHEBHOM >XKM3HM, HA HAXOXKICHHE TIE€OMETPUYECKHX
BEJIMYHMH C MPUMEHEHHEM M3YUYCHHBIX CBOMCTB (uryp u (pakros; yme-
HUE pacrlo3HaBaTh PaBEHCTBO, CHMMETPHIO U ToAo0ue (uryp, mapai-
JETBHOCTh U MEPIIEHANKYISIPHOCTD MPSIMBIX B OKPY>KaIOLIEM MUDE

3 |YMeHue pemarb 3aJaud pa3HbIX TUIIOB; YMEHHE COCTaBIATH BbIpa- 1-8 8§-10 b 1
JKEHHUS, YPaBHEHUs], HEPAaBEHCTBA M CHUCTEMBI 110 YCIOBHUIO 33]a4H, UC-
CJIeZIOBaTh IOJNYYEHHOE DELICHHE; YMEHHE pellaTh 3a/Jadyd, B TOM
Yyciae U3 MOBCEJHEBHOM >KM3HM, HA HAXOXKICHHE TIE€OMETPUYECKHX
BEJINYHMH C MMPUMEHEHHEM M3YYCHHBIX CBOMCTB (uryp u (pakros; yme-
HUE pacrlo3HaBaTh PaBEHCTBO, CHMMETPHIO U ToAo0ue (uryp, mapai-
JETBHOCTh U NEPIIEHANKYISAPHOCTD MPSIMBIX B OKPY>KaIOLIEM MUpE
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Ne

OcHoBHBbIE IpOBepsieMble TPeOOBAHUS
K MaTeMaTH4YeCKOH MOAr0TOBKe

Koab! npo-

BepsieMbIX

3J1eMEHTOB
coJepKaHUsA

Koabl paznesion
NnpoBepsieMbIX
TpeOOBaHMIt

YpoBeHb
CII0XK-
HOCTH

MakcuMaJbHbIH
0aJI1 3a
BLINIOJIHEHH €
3aJaHus

YMeHue pemath 3aJjaq pa3HbIX THIIOB; YMEHHE COCTaBISATh BhIpaxe-
HUsl, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 3a/1auu, UCCII-
€70BaTh MOJYyUYEHHOE PEIlIeHUE; YMEHHUE pellaTh 3a/1a4i, B TOM YHCIIe
U3 TIOBCEIHEBHOM KM3HH, HA HAXOXKJICHHE T'€OMETPUUYECKUX BEIIUYUH
C IPUMEHEHUEM U3YUYEHHBIX CBOMCTB (Uryp U (HaKTOB; yMEHHE pacIo-
3HAaBaTh PABEHCTBO, CHMMETPHIO U MOA0OHe (uUryp, mapauieTbHOCTh
U TIepIEeHANKYJIIPHOCT IPSMBIX B OKPY’KaIOIIEM MHUpE

1-8

8-10

b

1

YMeHue u3BiIeKaTh, HHTEPIPETUPOBATh U MPE0OPa30BbIBaTH MHPOP-
MAITUIO, TIPEJICTABICHHYIO B TAOIUIIaX U Ha TUarpaMMax

14

YMeHue BBINOJIHATE IEUCTBUS C YUCIAMHU, IPEACTABIATh YUCIa HA KO-
OpIMHATHOM MPSIMOil; YMEHHUE JIeTaTh NPUKHUIKY U OLIEHKY pe3yjbTaTa
BBIYHUCIIEHUN

YMeHue BBINOJIHATH IEUCTBUS C YUCIAMHU, IPEACTABIATh YUCia Ha KO-
OpJIMHATHOM MpPSAMOM; YMEHHUE JIeJIaTh MPUKHUIKY U OLIEHKY pe3yJjbTaTa
BBIYHUCIIEHUN

1,6

YMeHue BBINOIHATh pacd€Thl 0 popMyJiaM, PeoOpa3oBaHUs BbIpa-
KEHHUH, B TOM 4YHCJE C HCMOJb30BaHUEM (OpPMYJT Pa3HOCTH KBa-
paToB M KBaJpaTa CyMMBbI U Pa3HOCTH

1,2

YMeHue pemath JUHEHHbIE U KBAJpaTHbIE YPAaBHEHUS, CUCTEMBI JIU-
HEMHBIX ypaBHEHUH, JTMHEWHbIE HEPABEHCTBA U UX CHCTEMBI, KBaj-
paTHble M JPOOHO-pallMOHANbHBIE HEPAaBEHCTBA, B TOM YHUCIE IpPU
pelIeHnH 3ajad U3 JPYTUX HOpeIMETOB M MPAaKTHYECKUX 3aj1ay;
YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 U KOOPJAUHATHYIO
IUIOCKOCTh JUIsl M300pak€HUs pelIeHU ypaBHEHH, HEpaBEHCTB
U CHCTEM

10

YMeHue HaxoAWThb BEPOSITHOCTH CIIy4alHBIX COOBITHM B OIBITax
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU

15

11

YMmenue cTpouth Tpaduku (QyHKIUH, MCTONB30BATh TPAPUKH IS
ONpeAesieHUsI CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, ISl PEUICHUS
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Ne

OcHoBHBbIE IpOBepsieMble TPeOOBAHUS
K MaTeMaTH4YeCKOH MOAr0TOBKe

Koab! npo-

BepsieMbIX

3J1eMEHTOB
coJepKaHUsA

Koabl paznesion
NnpoBepsieMbIX
TpeOOBaHMIt

YpoBeHb
CII0XK-
HOCTH

MakcuMaJbHbIH
0aJI1 3a
BLINIOJIHEHH €
3aJaHus

3a1a4 U3 JPyruxX Y4YeOHBIX MPEIMETOB U PEalbHOM KU3HU; YMEHHE
BBIpaXaTh (POPMYJIaMHU 3aBUCUIMOCTH MEX]ly BETHUYUHAMU

12

YMeHue BBIMOMHATH Pacy€Thl O (opMysaM, Mpeodpa3oBaHUs BbIpa-
KCHHWH, B TOM YHCJIE C WCIOIb30BaHUEM (OPMYJ Pa3sHOCTH KBaj-
paToB M KBaJpaTa CyMMBbI U Pa3HOCTH

13

YMeHue peniath JUHEHHBIE M KBAJpPaTHBIC YPAaBHEHUS, CUCTEMBI JIH-
HENHBIX YpaBHEHUI, JTUHEIHbIC HEPABEHCTBA U UX CHUCTEMBI, KBaJl-
paTHble U JIPOOHO-pallMOHAIFHBIE HEPABEHCTBA, B TOM YHUCIIE NPH
peleHny 3a/1a4 U3 IPYrux IOpeIMETOB U MPAKTHYECKUX 3a7ad; yMe-
HUE UCIOJIB30BaTh KOOPAMHATHYIO MPSMYI0 U KOOPAMHATHYIO IIJIOC-
KOCTb JJIsl H300paXeHUs PEeIeHUH YpaBHEHUH, HEPABEHCTB M CUCTEM

3,6

14

YMeHue HUCIosb30BaTh CBOMCTBAa MOCIENOBATENbHOCTEH, (POPMYIIBI
CYMMBI ¥ OOLIEro 4jeHa Npu pEeIIeHUH 3aj]a4, B TOM YHUCIIe 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB U pealbHOM KU3HU

15

YMeHue NpuMeHsITh (HOpPMYIBI MEpUMETpa ¥ IUIOMIAJA MHOTO-
YTOJBHUKOB, JJIMHBI OKPYXKHOCTH U IUIOIIAIA KpyTa, 00BhEMa MpsMo-
YTOJBHOTO MapajieNenuIea; YMEHUE NPUMEHITh TPU3HAKU PaBEH-
CTBa TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHHKA, TEO-
pemy Iludaropa, TpuroHoMeTprudecKue COOTHOIICHUS JJISI BBIYUCIIC-
HUs JUIMH, PaCCTOSHUH, TII0IIAIEN

11

16

YMeHue npuMeHATh (GOpPMyJIbl EpUMETpa U IJIOMIAd MHOTOYTOJIb-
HUKOB, JUIMHBI OKPYXXHOCTH W IUIOIIAJAM Kpyra, o0bEéMa mpsMo-
YTOJIBHOTO NapajuleJenuIle/]a; YMEHUE MPUMEHATh IPU3HAKU PaBEH-
CTBa TPEYTOJIBHUKOB, TEOpPEMYy O CYMME YIJIOB TpPEYIOJbHUKA,
teopemy Iludaropa, TpuroHomerpuyeckue COOTHOLIEHUS Ui BbI-
YUCJICHUS JJIMH, PACCTOSIHUH, IUIOIIAaAeH

11

17

YMeHue mnpuUMeHATh (OpMyNbl MEepUMETpa M IUIOMAAM MHOTO-
YTOJIbHUKOB, JJIMHBl OKPY)XKHOCTH U IUIOIIAAM Kpyra, oObéMma
IPSMOYTOJIBHOTO TapaJuIeNICNIANeja; YMEHUE NPUMEHATh MPU3HAKU

11
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Ne OcHoBHBbIE IpOBepsieMble TPeOOBAHUS Koab! npo- Koabl paznesioB | YpoBenb | MakcuMaJbHbII
K MaTeMaTH4YeCKOil MOAroToBKe BepsieMbIX NnpoBepsieMbIX CII0XK- 0aJun 3a
3JIEMEHTOB TpeOOBaHUH HOCTH BbIINIOJIHEHH e
coJepKaHUsA 3aJaHusA

paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEyroJIbHUKa,
teopemy Iludaropa, TpUroHoMeTpHUueCKUe COOTHOLICHUS IS BbI-
YUCJIEHUS JJIMH, PACCTOSIHUM, IUIOMAaAeH

18 | YMeHne npuMEHATH (GOPMYIIBI TEpUMETpa W TUIOIMIATA MHOTO- 7 11 b 1
YTOJBHUKOB, JJIMHBI OKPYXKHOCTH U IUTONIAA KpyTa, 00BbEMa MpsMo-
YTOJBHOTO MapajieNenuIea; YMEHUe NPUMEHITh TPU3HAKU PaBEH-
CTBa TPEYTrOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOpE-
my Iludaropa, TpuroHoMeTpUUECKHEe COOTHOIICHUS ISl BHIYMCICHHS
JUIMH, PACCTOSIHUM, TUIOLIAIEH

19 | YMmeHue pacrnio3HaBaTh HCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS 7 2 b 1

Yactb 2

20 | YMeHue pemaTh JUHEHHBIC U KBaIpaTHbIC YPAaBHEHHS, CUCTEMBI JIH- 2,3 5 II 2
HEHHBIX YPaBHEHUM, JUHEHHbIE HEPABEHCTBA M MX CUCTEMBI, KBaJ-
paTHbIe U IpOOHO-paIOHAIbHBIE HEPABEHCTBA, B TOM YUCIIE NIPH pe-
LIEHUH 3a7a4 U3 APYTUX MPEeIMETOB U NPAaKTHUUECKUX 3a/ay; yMEHUE
UCIIOJIb30BaTh KOOPAMHATHYIO NPSIMYIO U KOOPAMHATHYIO IUIOCKOCTh
JUTST 1300payKeHUS PEIICHU YpaBHEHHH, HEPABEHCTB M CHCTEM

21 | Ymenue pemath 3aJaud pa3HBIX THIIOB, YMEHHE COCTAaBIISATH BbIpa- 3 8 I1 2
KCHHUS, ypaBHEHHsI, HEPABCHCTBA U CUCTEMBI 10 YCIOBHIO 3aJ1a4H,
HCCJICA0BATh NOJTYYCHHOC PCIICHNUC

22 | YMenue ctpouTh rpaduku (YyHKUIUH, UCIONB30BAaTh TPAaUKH Ui 5 6 B 2
OIIPEJIETICHNS] CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, JUI pelIeHus 3a-
J1a4d U3 APYTUX YYEOHBIX MPEJAMETOB U PEANbHOMN )KU3HU; YMEHHE BbI-
paxaTh GOpPMyIIaMU 3aBUCHMOCTH MEX]y BETHUYNHAMU

23 | YMeHue npuMeHaTh GpopMysibl EpUMETpa U IUIOUIaAd MHOTOYTOJIb- 7 11 IT 2
HUKOB, JIMHBI OKPY>XHOCTH M IUIOMIANX Kpyra, oObéMa mpsiMo-
YTOJIBHOTO TMapaJiiesienune1a; yMeHue NpUMEHATh NMPU3HAKU PaBEH-
CTBa TPEYTrOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOpE-
my Iludaropa, TpuroHoMeTpuuecKre COOTHOIICHUS ISl BBIYUCTICHUS
JUIMH, PACCTOSIHUM, TUIOLIAAEH
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Ne OcHoBHBbIE IpOBepsieMble TPeOOBAHUS Koab! npo- Koabl paznesioB | YpoBenb | MakcuMaJbHbII
K MaTeMaTH4YeCKOil MOAroToBKe BepsieMbIX NnpoBepsieMbIX CII0XK- 0aJun 3a
3JIEMEHTOB TpeOOBaHMIt HOCTH BbINOJIHEHHUE
coJepKaHUsA 3aJaHusA
24 | YMeHue OonepupoBaTh MOHITUSIMU: ONPEICICHAE, aKCHOMa, TEOPEMa, 7 2,11 I1 2
JI0OKA3aTelIbCTBO; PACIIO3HABATh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS,
NPUBOJUTH TMPUMEPbl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS
Y OTPHUIIAHUS BBICKA3BIBAHUI
25 | YMeHue npuMeHsTh (GOpMyJIbl IEPUMETPa U TUIOIIAAH MHOTOYTOJIb- 7 11 B 2
HUKOB, JUIMHBI OKPY>KHOCTHU M TUIOMIAIU KpyTa, 00bEMa MPSIMOYTOJIb-
HOTO TMapajuieNienuIie/la; YMEHUE NPUMEHSTh MPU3HAKKA PAaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOpPEMY
[Muaropa, TPUTOHOMETPUUCCKUE COOTHOIICHHUS JMJISI BBIYHCICHUS
JUIMH, PACCTOSIHUM, TUIOLIAIEH

Bceero 3aganuii — 25; 13 Hux

0 TUITY 3aJaHUi: 3aJJaHui ¢ KpaTKUM OTBETOM — 19; 3a1anuii ¢ pa3BEPHYTHIM OTBETOM — 6;
1o ypoBHIo cioxHoctu: b —19; [1-4; B — 2.

MakcumanbHBIN TIepBUYHBIN 0as1 3a padoty — 31.

OO11ee BpeMst BHIOIHEHUS paboThl — 3 yaca S5 MuHyT (235 MUHYT).
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