IIpuio:xxkenune k Padboueit mporpamme
OCHOBHOI'0 00111er0 00pa30BaHus
10 MaTeMaTHKe

HNEPEYEHG (KOJJU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHMA U OJIEMEHTOB COAEPKAHUS 110
MATEMATHKE

Jlia mpoBesieHUsT OCHOBHOI'O T'OCYJIAapCTBEHHOI'O 3K3aMeHa o MaremaTuke (mainee — OI'D mno
MaTeMaTHKe) HCIIONb3yeTCsl NepedeHb (KoaudukaTrop) MpoBepsEeMBIX TpPeOOBaHWN K pe3yibTaTam
OCBOCHHsI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOIO OOLIEro 0Opa30BaHMs M 3JIEMEHTOB
COJIep KaHusl.

IIpoBepsiemble Ha OI'D Mo MareMaTuke TpPeOOBaHHA K Pe3yJIbTATAM OCBOCHHMSI OCHOBHOM
00pa3oBaTeJILHOI MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

Kon IIpoBepsieMble TPeGOBaHMSI K IPEIMETHBIM Pe3yJIbTATAM OCBOEHUsI OCHOBHOI
npoBepseMoro | o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI0 0011ero o6pa3osaHust Ha ocHoBe PI'OC
TpedoBaHUs
1 YMmenune OrnepupoBaTb IMOHATUAMU: MHOKCCTBO, IIOJMHOXKECTBO, OICpaluu HaQ

MHOXECTBAMH;, YMECHHUE OIIEPUPOBATh MOHATUSMH: Tpad, CBA3HBIN rpad, JepeBo, IHKI,
NPUMEHSTh UX MPH PELICHUH 3a/1a4; YMEHUE UCII0Ib30BaTh rpa)nuecKoe MpeicTaBIeHe
MHOJKECTB JUIsl ONMCAaHUS PEANBHBIX NPOLECCOB W SIBICHUH, NpPU PEIICHWH 3a1ad U3
Jpyrux y4eOHBIX IPEIMETOB

2 VYmenue OIICPpUPOBATHL MOHATUAMU: OIPEACICHHUE, aKCHOMA, TCOPEMA, J0Ka3aTCIbCTBO,
YMCHHE pacliOo3HaBaTb HCTHUHHBIC W JIOXKHBIC BbICKA3bIBAHHA, NPUBOJUTHL IMPUMEPHI U
KOHTPIPUMEPHBI, CTPOUTH BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHHUH

3 VYMeHHe onepupoBaTh MOHATHUAMU: HATYPAIbHOE YHKCIO, MPOCTOE M COCTABHOE YHUCIIO,
JIEJTMMOCTh HATYPAJbHBIX YUCEII, IPU3HAKU IEIUMOCTH, LEJI0€ YHUCIO, MOAYJIb YHCHA,
OOBIKHOBEHHAsT JpO0b M JIeCATHUYHAS APOOb, CTAHAAPTHHINA BHUJ YHCIA, PAIlIOHAIBHOE
YHUCIIO, WPPANUOHAIBLHOE YHCIO, apUPMETHYECKUH KBaJIpaTHBI KOPEHb, YMCHHE
BBIITOJIHATH JIEWCTBUS c YHCJIaMU, CpaBHUBATH M YIOPSIOYNBATH YHCIIA,
MIPEACTABIIATh YHCIAa HA KOOPAWHATHOW TMPSIMOW, OKPYTJSATh YHCIA;, YMEHHE JIeNaTh
MPUKUIKY U OIICHKY Pe3yJIbTaTa BEIYHCICHUN

4 YMeHue onepupoBaTh MOHATHUSAMH: CTETIEHb C IENbIM MOKa3aTeleM, apru(pMeTHIecKui
KBaJpaTHbI KOpEHb, MHOTOWIEH, anredpanyeckas ApoOb, TOXIECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJbHOH CTeneH! OOJbIlle EAMHWIBI; yYMEHHE BBINOJIHATH pPacyeThl 10
dbopmyiam, npeodpazoBaHUs LETBbIX, IpOOHO-pAITMOHATBHBIX BBIDOKECHUNA U
BBIPDAKEHHUN C KOPHSIMH, Pa3JIOKEHUE MHOIOWIEHA HA MHOXUTEIH, B TOM YHCIE C
WCIIONb30BaHHEM (OPMYJT pa3HOCTH KBaJApaTOB M KBaJpaTa CyMMBI U Pa3HOCTH
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YMeHue omnepupoBaTh MOHATHUSAMH: YHCIOBOE PAaBEHCTBO, yYPaBHEHHE C OJTHOM
MEPEeMEHHOM, YHCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE PeaTh
JTUHEWHblE W KBaJpaTHBIE ypaBHEHUs, APOOHO-PAMOHAIBHBIE YPaBHEHUS C OIHOM
MIEPEMEHHOM, CHUCTEMBl JBYX JIMHEUHBIX YpPaBHEHUM, JHHECHHBIC HEPABEHCTBA U HUX
CHCTEMBI, KBaJ[paTHBIE U JPOOHO-paIlIOHANBHEIE HEPABEHCTBA C OJHOW ITEPEMEHHOM, B
TOM YHCJIC TIPU PEUICHUH 3a7a4 U3 IPYTUX MPEIMETOB U MPAKTUUECKUX 337a4; YMECHHUE
UCIIOJIB30BaTh KOOPJIUHATHYIO TPSIMYI0 U KOOPAWHATHYIO IIOCKOCTH JUISI H300paXKeHHUsI
pelieHuil ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBarth MOHATHSAMH: (QYHKOHA, rpaduk GyHKOHHA, HYyId QYHKIWH,
MPOMEXYTKH 3HAKOMIOCTOSHCTBA, MPOMEKYTKH BO3pACTaHUs, YOBIBAHHS, HAUOOIbIIIEE U
HavMEHbIIIeEe 3HAYCHUS (QYHKIUHM, YMEHHE ONEPUPOBATh IMOHATHSAMH: TpsMas
MPOMOPIIMOHANBHOCTD, JIMHEWHass (YHKIUSA, KBaapaTudHas (QyHKIWS, oOpaTHas
MPOTIOPIIMOHATBHOCTD, TTapaboia, Tumepdoia; yMeHne CTpouTh Tpaduku  (QYHKIWH,
UCIOJB30BaTh  rpaduku  JIst OTpeACICHHUSI CBOWCTB MPOIIECCOB u
3aBUCHUMOCTEH, JUISl PEIeHMs 3a/1a4 U3 IPYTUX yYeOHBIX IIPEIMETOB U PeaTbHOM KU3HH;
YMEHHE BhIpaxkaTh (POpMyJIaMy 3aBUCUMOCTH MEK/TY BETMIMHAMHU

YMeHue omnepupoBaTh TOHATHSIMHU:  MOCIENOBAaTeNBHOCTh, apuMmeTndeckas U
reoMeTpuyeckas Mporpeccuy; yMeHHe MCIOIb30BaTh CBOICTBAa MOCJENIOBaTEIBLHOCTEM,
(GopMyNbl CyMMBI ¥ OOIIETO WieHa MPH PEeIICHUN 3a7ad, B TOM YUCIIe 33/1a4 U3 IPYyTuX
y4eOHBIX PEMETOB U PEaTbHON YKU3HH

YMeHue pemaTh 337aud pa3sHBIX THIOB (B TOM 4YHCJE HA MPOLEHTHI, AOIH U YacTH,
JIBWKEHHE, paboTy, 1IEHy TOBAPOB M CTOMMOCTH IOKYIIOK M YCIYT, HAJIOTH, 3a/Ia4H W3
o0iacTH ympaBlieHHs] JUYHBIMH M CEMEHHBIMH (UHAHCAMH); YMEHHE COCTaBISThH
BBIPAKECHHUSI, YPABHEHHUs, HEPABEHCTBA U CHCTEMBI II0 YCJIOBHMIO 3a/laud, HUCCIEN0BATH
MOJy4eHHOE pellieHNe U OIICHUBAaTh MPaBIONOJ00HOCTh MOIYUYEHHBIX PE3yIbTaToOB

YMeHue onepupoBaTh NOHATHAME: (Urypa, Touka, OTpe30K, Ipsmas, JIyd, JIoOMaHasi, yrodi,
MHOT'OyTOJIbHHK, TPEYTOJIbHHK, PABHOOEIPEHHBIH U PABHOCTOPOHHUN TPEYTOJIBHUKU,
HPSMOYTOJIbHBIM TPEYroJIbHUK, MeIMaHa, OUCCEKTpUCa U BbICOTA TPEYroJbHHKA,
YEeTBIPEXYTOJIbHUK, MTapajljiesiorpaMmm, poMO, MPSMOYTOJIbHUK, KBaIpaT, Tpareuus;
OKPY)KHOCTB, KpYT, KacaTelbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTypaMu;
yYMEHUE PeIlaTh 3a7a4y, B TOM YKCJIE U3 [IOBCEIHEBHOM KU3HU, HA HAXO0XKICHHE
FEOMETPUUECKUX BEJIMYUH C IPUMEHEHHEM N3YUEHHBIX CBOMCTB QUTYp U (aKTOB

10

YMeHue onepupoBaTh MOHATUSAMU: PAaBEHCTBO (PUTYp, PABEHCTBO TPEYTOJbHUKOB;
NapajuIe]IbHOCTh U TEPHEHAUKYISPHOCTh MPSAMBIX, Yrojdl MEXAYy NpSIMbIMHU,
NEepIEeHIUKYIAp, HaKJIOHHAs, [MpoeKuus, mnoaodbue ¢uryp, mnoAa00HbIE
TPEYrOJIbHUKH, CUMMETpPUS OTHOCUTEIBHO TOYKHM M MPSAMOM;  yMeHHeE
pacro3HaBaTh paBEHCTBO, CHUMMETPUIO U MoA0OHe GUryp, nmapamienbHOCTh U
NEPIEHIUKYISIPHOCTh MPSIMBIX B OKPY’KaIOIIEM MHUpE

11

YMeHue onepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSHHE, Yrojl (BeJIMYMHA YIIIa,
CHHYC U KOCHUHYC YIJIa TPEYroJIbHHKA), MJIOIIab; YMEHUE OLEHUBATh pa3Mephl
PEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE MPUMEHSITH (HOPMYIIbI
NnepuMeETpa U rmiaomaanu MHOIOyroJIbHUKOB, JJIMHBI OKPY>KHOCTHU U INIOIIAAN KPyTra,
o0beMa TPSIMOYTOJIBHOTO TapaljIe/IeUIea;, yMEHUE TPUMEHATh MPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojbHHKA, TEOpPEMY
HI/I(baropa, TPUTOHOMETPHUYCCKUEC COOTHONICHHUA JI1 BBIYUCIICHUA JINH,
pacCTOSAHUH, TJIOIIAACH
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12

Ymenue n3o0paxkaThb IUIOCKUE (PUTYPHI U UX KOMOWHAIMU, MPOCTPAHCTBEHHbIE
(GUrypsl OT PyKH, C TOMOIIBIO YEPTEIKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX
CPEACTB IO TEKCTOBOMY MJIM CHMBOJIFHOMY OITMCAHUIO

13

YMeHue onepupoBaTh IOHATHSAMH: MPSAMOYIOJbHash CHUCTEMa KOOpPJIMHAT;
KOOpJMHAThl TOUYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO,
CKaJIIpHOE IIPOM3BEJCHNE BEKTOPOB;  YMEHHE  HCHOJIb30BAaTh  BEKTOPbl U
KOOPJAMHATHI JJIs IPE/ICTaBJICHUS JAaHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE U3 JPYTUX
y4eOHBIX IPEMETOB U PeanbHOM KU3HU

14

YMeHue ornepupoBaTh TOHATHUSMHU: CTOJOMKOBBIE W KPYrOBBIC JHATPAMMEI,
TaONUIbI, cpenHee apudmernyeckoe, MeAWaHa, HAaUOONIbIIEe W HAMMEHBIIEE
3HAUEHUs, pa3Max YHCIOBOTO Ha0Opa; yMEHHE W3BJICKATh, UHTEPIPETUPOBATH U
peoOpa3oBEIBaTh MH(OPMAIIHIO, TIPEJCTABICHHYIO B TA0IHMIIAX U HA AHArpaMMax,
OTPAXKAIONIYI0 CBOWCTBA M XapaKTCPUCTHKU PEaTbHBIX IPOIECCOB U SBICHUH;
YMEHHUE pacriO3HaBaTh H3MCHUYMBBIC BEITMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATHAMU: CITYYaWHBIN OMBIT (CIy4aiHbINA SKCTICPUMEHT),
3IIEMEHTApPHOE COOBITHE (PJIEMEHTAPHBIA MCXOJ) CIyYaiHOTO OIBITA, CIy4YaiHOe
COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHUE HAXOJIUTh BEPOSTHOCTH CIIy4alHBIX
COOBITHII B ONBITaX C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHUE
pemaTh 3aJayd METOJIOM OPTraHM30BaHHOTO Iiepedopa M C HCIHOJIb30BaHHUEM
IpaBUJia YMHOKEHHUS, YMEHHE OLICHUBATh BEPOATHOCTH PEANbHBIX COOBITUH H
ABJICHUM, TOHHMMAaThb POJb MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSATHBIX
COOBITHII B OKpPY)KAIOIIEM MHUPE U B JKHU3HH, 3HAKOMCTBO C  MOHITHEM
HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YUCEN U €r0 POJIBIO
B MacCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MNOAXOASAIIMNA HM3YyYEHHBIH METOJ JUIsl pelleHus 3ajaud,
MPUBOAUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOIE U KU3HU,
pacro3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTeMAaTMKA B HCKYCCTBE, OIUCBHIBATH
OTJEIIbHBIE BBIIAIOLIUECS PE3YIIbTAThI, IIOJyYEHHBIE B X0/1€ Pa3BUTUS MATEMATUKH
KAaK HAayKW, IPUBOAMUTH IIPUMEPBI MaTEMATHYECKUX OTKPBITMM M UX aBTOPOB B
OTE€YECTBEHHOW U BCEMUPHOU UCTOPUHU

Hepeqeﬂb IJIEMECHTOB COAECPKAHUA, IPOBEPACMBIX HA OI'D mo maTremaTuke

Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUSA
1 Ywncita ¥ BEIYUCICHUS
1.1 Harypanbablie u niensie uncna. [[pu3Haky JeTMMOCTH HETBIX YHCEIT
1.2 OOBIKHOBEHHBIE M JIECATUYHBIC npodwu, MIPOLIEHTHI, OECKOHEYHBIE
MepHOINYECKHEe IpooH
1.3 PanmonaneHbie ywcna. ApUpMETHYESCKHE OINEpaliil ¢ pPaliOHAILHBIMH YHCIaMH
14 JleiicTBuTenbHBIC Yricia. ApupMeTHIeCKHe ONepaluy ¢ 1eHCTBUTEIHHBIMU YHCITaAMU
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15 [TpubnuxKeHHble BBIYUCICHUS, TIPAaBUIa OKPYIJIEHUS, MPUKHUJKA M OLIEHKA pe3ysbTaTa
BBIYMCIICHUM
2 AnrebpanyecKkue BhIPKECHUS
2.1 bykBeHHbIE BbIpayKE€HUS (BBIPAYKEHUS C IEPEMEHHBIMH)
2.2 Crenens c 1enbiM nokazarenem. CTeneHb ¢ pallMoHaIbHBIM MoKa3aTesneM. CBOMCTBa
CTENEeHU
2.3 MHorouneHsl
2.4 Anrebpanueckas 1po0b
2.5 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIECHHU. HeiicTBus ¢
apu(METHYECKUMH KOPHSIMHU HATYpPAIHOU CTETICHU
3 VYpaBHEHUs U HEPABEHCTBA
3.1 Llenbie u 1poOHO-panoHaNbHbIE YpaBHEHUs. CHCTEMBbl U COBOKYITHOCTU ypaBHEHHMH
3.2 Lenbie u 1poOHO-panoHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pemienne TeKCTOBBIX 3a/1a4
4 YucnoBble M0OCIe10BaTENbHOCTH
4.1 ITocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS OCIIEA0BATENbHOCTEN
4.2 Apudmernueckas U reomerpudeckas mnporpeccuu. Dopmyiia CIOKHBIX MPOLIEHTOB
) OyHKIUU
5.1 @ynkius, crnocoObl 3amanus GyHkuu. I'padpuk ¢ynkumu. O6macTb onpenaeneHus u
MHOKeCTBO 3HaueHuM QyHkuuu. Hymm ¢ynkumu. IIpomexyTkum 3HAKOMOCTOSIHCTBA.
IIpoMe)XyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MUHUMYMBI (DYHKIUH.
Haubonpiiee n HanmeHblee 3Ha4YeHHE GYHKIIUN HA TPOMEKYTKE
6 KoopannaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUTypbl U UX CBOWCTBA
7.2 TpeyroabHuk
7.3 MHOroyroasHUKI
74 OKpy»KHOCTb U Kpyr
7.5 N3mepenue reoMeTpuyeCcKrUX BETUYNH
7.6 BekTops! Ha 11ockocTn
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8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHuozxecTBa
8.5 I'pader
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