IIpunoxkenne k PaGoueilt nporpamme
OCHOBHOIO0 0011€er0 00pa3oBaHus
10 MaTeMaTHKe

MNEPEYEHB (KOJJU®HUKATOP) IPOBEPSIEMbBIX TPEGOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUS 110
MATEMATHKE

Jlyisa mpoBesieHHsT OCHOBHOTI'O T'OCYJIapCTBEHHOIO 3K3aMeHa Mo MaremaTuke (maisee — OI'D mo
MaTeMaTHKE) HCIONB3YeTCsl IMepedeHb (koaudukarop) HpoBepsieMblX TpeOOoBaHUII K pe3ylbTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs U AJIEMEHTOB
COJIepKaHusl.

HpOBepﬂeMble Ha OI'D mo maremaruke Tpeﬁonaﬂnﬂ K pe3yjbTaTaM 0CBOCHUSA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMMbl OCHOBHOTI'O 06HICFO 06p330BaHI/Iﬂ

Kona IIpoBepsiemble TpeOOBaHUsI K IPEeAMETHBIM Pe3yJIbTATAM 0CBOCHHUSI 0CHOBHOM
NPOBEPSIEMOro o0pa3oBaTesIbHOM NPOrPaMMbI OCHOBHOI0 0011ero odopazoBanusi Ha ocHoBe ®PI'OC
TpedoBaHMs
1 YMeHue onepupoBaTbh MNOHSATHAMHU: MHOXECTBO, ITOJMHOXKECTBO, OIEpaluyd Hal

MHOXECTBAaMH; YMEHHUE OIIEPUPOBATh MOHATUSMH: rpad, CBSI3HBIN rpad, AepeBo, LUKI,
NPUMEHSTh WX MPH PEIICHUH 3a]1a4; YMEHUE UCTIONIB30BaTh rpadynuecKoe mpeicTaBIeHNe
MHOJKECTB ISl ONMCAaHUS pPEeabHBIX IMPOLIECCOB W SBJIEHUH, MpPU PEIIeHUH 33aJad U3
JIPYTUX Y4eOHBIX TPEIMETOB

2 YMeHne onepupoBaTh MOHATHUSMH: ONpPEIEICHUE, aKCHOMa, TEOpeMa, JI0Ka3aTelbCTBO;
YMEHHE pPaclio3HaBaTh WUCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS, MPHUBOJIUTH MPHUMEPHl H
KOHTPIIPUMEPHI, CTPOUTH BHICKa3bIBAHUS U OTPHUIIAHUS BHICKAa3bIBAHUI

3 YMeHue ornepupoBaTh MOHATHAMU: HATypaJbHOE YHCIO, MPOCTOE M COCTABHOE YHCIIO,
JIETMMOCTh HaTypaJIbHBIX YHCEIN, TPU3HAKH JIETUMOCTH, IEJI0E YWCIO0, MOAYNb 4YHCIA,
OOBIKHOBEHHAs! JIpOOb W JeCATHYHAs ApoOb, CTAHJAPTHBIM BUJI YHCIIA, PAIlIOHATHHOE
YHCIIO, HMPPalMOHAIBFHOE YHUCIO, apupMETHYeCKUd KBaJIpaTHBIH KOPEHb, yMEHHE
BBITIOJIHATH JIEHCTBUS c qrclIamMH, CPaBHMBATbH U YNOPSI0UYMBATH YHCIIA,
MIPEJICTaBIATh YUCIIa Ha KOOPAWHATHOM NpAMOHM, OKpYIJIATH YHWCIA; YMEHHE JAeaTh
MIPUKHUJKY U OLEHKY Pe3yJbTaTa BEIYUCICHUN

4 YMeHue onepupoBaTh MOHATHUSAMH: CTENEHb C LENBIM IOKa3aTeneM, apupMeTHUECKUH
KBaJIpaTHbI KOPEeHb, MHOTOUJIEH, anreOpamdeckas JpoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHOW CTENEeHH OOJbIIe EAWHUWIBI; YMEHHE BBITIOIHATH pPAacdeTbl IIO0
dopmyram, npeodpa3oBaHU LENbIX, JPOOHO-PAIMOHATBHBIX BBIpQXCHUNA U
BBIPAXEHUH C KOPHSAMH, pa3lokKEHHNEe MHOTOWIEHA HA MHOXKHTENH, B TOM YHUCIE C
UCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAAPaTOB M KBaJpaTa CyMMBI U Pa3HOCTH
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YMeHue omnepupoBaTh MOHSATHSIME: YHCIOBOE DPAaBEHCTBO, YPAaBHEHHE C OJTHOM
MEPEMEHHOM, YHCIIOBOE HEPaBEHCTBO, HEPaBEHCTBO C IEPEMEHHON; YMEHHUE pelliaTh
JUHECHHBIC W KBaJpaTHBIC ypaBHEHUs, JPOOHO-PANMOHAIBHBIC YPAaBHEHUS C OIHOMN
MEPEMEHHOM, CHUCTEMBI JBYX JIMHEWHBIX YpaBHEHUH, JHHEHHBIC HEPABEHCTBA U HUX
CUCTEMBI, KBaJ[paTHbIC U JPOOHO-pAIlMOHANBHBIC HEPABEHCTBA C OJTHOW MEPEMEHHOM, B
TOM YHCIIE TIPH PEIICHUH 3a/1a4 U3 JPYTUX MPEAMETOB M MPAKTUIECKHUX 3a7ad; yMEHUE
WCTIOJIB30BaTh KOOPAUHATHYIO MPSAMYIO M KOOPIWHATHYIO TUIOCKOCTD IS M300paKeHHS
pelieHuil ypaBHEHUMH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTth MOHATHSIMU: (yHKuus, rpadpuk QyHKuMM, Hynu QyHKOHH,
MPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMs, YObIBaHHs, HAUOOJbIICE U
HavMEHbIllee 3HA4YeHUs (QYHKUUHM, YyMEHHE ONEepUPOBATh TMOHATHUSMH: TpsMas
NPOMOPLUUOHAIBHOCT, JIMHEHHAs (QYHKUUS, KBaipaTHyHas (QyHKUUs, oOpaTHas
NPONOPLUUOHAIBHOCTD, Tapabona, TUNepOoiIa; yMeHne CTpPOUTh rpadukd  (QyHKIHH,
UCIIONIb30BaTh  IpauKu  JUIs OTIpeIeIIeHHS CBOWCTB TPOLIECCOB "
3aBUCHMOCTEH, [UIS peIeHHUs 3aa4 U3 JPYTHX y4eOHBIX MPEIMETOB U peabHON )KU3HH;
YMEHHE BBIpakaTh (POPMYITaMH 3aBUCHMOCTH MEX/y BEITHINHAMU

YMeHue omnepupoBaTh MOHATHSMHU:  IOCJIENOBAaTENbHOCTb, apupmerndeckas U
reoMeTpuyecKas IpOrpecchy; yMEHHE MCIIONb30BaTh CBOMCTBA I0OCIEIOBATENLHOCTEH,
dbopMynbl CyMMBI U OOLIETO WieHa NpH PeIICHUU 3a7ad, B TOM YHUCIIE 33/1a4 U3 IPYyTux
YUeOHBIX MPEIMETOB U PEaATbHOM KU3HU

YMeHue pemarth 3aJadd pasHbIX THIIOB (B TOM YHMCIIE HAa MIPOLEHTHI, OJIM M YacTy,
IOBIDKEHHE, padoTy, LIEHY TOBAPOB M CTOMMOCTH ITOKYIOK M YCIJIYT, HAaJIOTH, 3aJa4d W3
o0nacTH ympaBiIeHHs JUYHBIMH M CEMEWHBIMU (MHAHCAMH); YMEHHE COCTaBISATbH
BBIPOKEHUS, YPaBHECHUS, HEPABCHCTBA M CHCTEMbI 10 YCJOBHUIO 3aJayd, MCCIEIOBAThH
MOJY4YE€HHOE PeIIeHNE U OLICHUBATh PAaBIONOA00HOCTh MOIYUYEHHbIX PE3yIbTaTOB

VYMeHHe onepupoBaTh HOHATHAMU: (QUTypa, TOUKA, OTPE3OK, IpsMas, JIyd, JIoMaHasl, yrodi,
MHOT'OyTOJIbHHK, TPEYTOJIbHHUK, PABHOOCIPEHHbIH U PABHOCTOPOHHUN TPEYTOJIbBHUKH,
IPSIMOYTOJIBHBIN TPEYToJIbHUK, MEANaHa, OMCCEKTPUCA U BBICOTA TPEYTOJIbHUKA,
YeThIPEXyroJbHUK, NapauielorpaMmM, poMO, MPSMOYTOJIbHUK, KBAApaT, Tpanelus;
OKpPYXHOCTb, KPYT, KacareiabHasi; 3HaKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypaMU;
YMEHUE PeIaTh 3a7a4y, B TOM YHCIIE U3 IOBCETHEBHOM KU3HU, HA HAXO0XK/ICHHE
reOMEeTPUYECKUX BEJIMYUH C IPUMEHEHUEM M3YYEeHHBIX CBOMCTB (pUTyp U (akToB

10

YMeHue onepupoBaTh MOHATUSIMU: pAaBEHCTBO (PUTyp, paBEHCTBO TPEYTOJbHUKOB;
NapaJUIEIbHOCT W IMEPHNEHIUKYISIPHOCTh IPSAMBIX, YroJI MEXIYy IPSIMBIMH,
NEepHEHINKYIAp,  HAKJIOHHAs, MpoeKuus, Mnogobue ¢uryp, MoaoOHbIe
TPEYTrOJIbHUKHA, CUMMETPHUS OTHOCHUTEIBHO TOYKM M NPSIMOW;  YMEHHE
pacrio3HaBaTh PaBEHCTBO, CHMMETPHUIO M mopobue (uryp, napamuienbHOCTh U
NEPIEHAUKYJIAPHOCTD IIPSAMBIX B OKPYKaIOLIEM MUPE

11

YMeHne omnepupoBaTh MOHATUSIMU: JJIMHA, PACCTOSHHE, yrojl (BeIWYWHA YTIIa,
CHHYC U KOCHHYC YIJIa TPEYTOJIbHHKA), TIJIOMIAlb; YMEHHE OIEHUBATh Pa3Mephl
MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE;, YMEHUE MPUMEHSITH (POpMYIIbI
MIEPUMETPA U ILTIOLIAA1 MHOTOYT OJIbHUKOB, JNIMHBI OKPYKHOCTH U IUIOLIAAU KPyTa,
o0beMa TPSIMOYTOJILHOTO TMapaljieNienuIesla; yMEHHE TMPUMEHSITh MPHU3HAKU
PAaBEHCTBA TPEYIOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHHUKA, TEOPEMY
[Mudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUS I BBIUMCICHUS IJINH,
PacCTOSHUH, TIIOIIAIEN
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12

YMenne n300paxaTh TUIOCKHE (GUTYPBI U UX KOMOWHAIIMH, TPOCTPAHCTBEHHBIE
(GUTypBI OT PYKH, C MIOMOIIBIO YEPTESIKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX
CpCACTB 110 TCKCTOBOMY HJIM CUMBOJIbBHOMY OIIMCAHHIO

13

YMeHue onepupoBaTh IMOHATUAMM: NPSIMOYIOJbHAas CHCTEMa KOOpPJMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHCIIO,
CKQJISIPHOE ITPOU3BEICHUE BEKTOPOB;  YMEHHE  HCIOJb30BaThb  BEKTOPBl U
KOOPAMHATHI IJIs [TPEACTABIICHUS JaHHBIX U PELICHUS 3a/1a4, B TOM YUCJIE U3 APYTUX
y4eOHBIX MPEIMETOB U PEAIbHON KUZHU

14

YMeHue onepupoBaTh IOHSATUSMHU: CTOJOMKOBBIE M KPYTOBBIE JIHarpaMMBbl,
TabNIULBI, cpenHee apudmernyeckoe, MeAuaHa, HauOoJbllIee M HAMMEHbIIEE
3HAYEHMs], pa3Max YHUCIOBOrO HAbOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(OPMALIKIO, IPECTABICHHYIO B TA0IMIIAX U HA AUArpaMMax,
OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTHKU PeaTbHBIX IMPOIECCOB U SBICHUM;
YMEHHE paclo3HaBaTh U3MEHYHMBBIC BETMYMHBI B OKPYKAIOIIEM MHUpE

15

YMeHue oneprupoBaTh MOHATUSAMU: CITYYalHBIN OMBIT (CIIyYalHbINA YKCIEPUMEHT),
3JIEeMEHTapHOEe COOBITHE (RJIEMEHTAPHBIN MCXO0/) CIy4ailHOTO OMbITa, Cly4aiiHoe
cOOBITHE, BEPOSTHOCTh COOBITUS; YMEHUE HAXOJIUTh BEPOSTHOCTH CIIy4alHbIX
COOBITHI B OMBITAX C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITUSIMH; YMEHHE
pemarh 3ajadd METOJOM OpraHM30BaHHOIO Iiepebopa M C MCIOJIb30BAHHEM
[IpaBUJIa YMHOKEHHUS; YMEHHUE OLIEHUBATHh BEPOATHOCTH PEAJBbHBIX COOBITUH WU
SBJICHUM, TIOHMMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpPY)KAIOIIEM MHUPE U B JKHU3HHM; 3HAKOMCTBO  C  IOHSITHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCET H €TO POJIBIO
B MaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOMAUIMA HM3YYEHHBIH METOJX JUIsl pELIeHHs 3a/1adH,
IPUBOAUTH IIPUMEPHI MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEHW B IPUPOIE U KHU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEeMaTUKH B HCKYCCTBE, OIMCHIBATh
OT/IEJIbHBIE BBIJAIOIINECS PE3YJIbTAThI, IOJYYEHHBIE B X0/1€ Pa3BUTUA MAaTEMATUKH
KAaK HAayKH, IPUBOJWUTH IPUMEPBI MATEMATHYECKUX OTKPBITHMM M UX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH

Ilepedens 3jieMeHTOB cofepKaHusi, NpoBepseMbIx Ha O o maTemaTnke

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 UYucna 1 BEIYUCIEHUS
11 Hatypanbnsle u niensie uncina. [Ipu3zHaky 1e1MMOCTH LENbIX YUCET
1.2 OOBIKHOBEHHBIE U  JIECATHYHBIC poow, MPOLICHTBHI, OeCKOHEYHBIE
MIepUONYECKHE Tpodu
13 Parmonanbhele uyucna. ApudmMeTHueckue omnepanuyu C paldoOHAIbHBIMU YHCIAMU
14 JleiicTBuTenbHbIe yKicna. ApupMeTnyeckie onepalnu ¢ 1eCTBUTENbHBIMU YHCTAMU
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15 [TpubnuxeHHbIe BBIYUCICHHS, TPaBUIa OKPYIJIEHUS, MPUKHUJKA M OLIEHKA pe3ysbTaTa
BBIYHMCIICHU
2 AnreOpandecKue BhIPaKECHUS
2.1 BykBeHHbIe BeIpakeHUS (BBIPAKEHUS C IEPEMEHHBIMHU )
2.2 Crenens c 1enbiM nokazateneM. CTeneHb ¢ palMoHaNIbHBIM MoKa3zareneM. CBolicTBa
CTETIeHU
2.3 MHorouieHsl
2.4 Anrebpandeckast 1po0b
2.5 Apudmerndeckuii KOpEHb HaTypaJIbHOU CTEIEHHU. JencTBus ¢
apu(pMeTHYECKUMHU KOPHAMHU HATypaJIIbHOMN CTETIeHU
3 YpaBHEeHHsI U HEpPABEHCTBA
3.1 Lenbie u n1poOHO-panoHaNbHbIE YpaBHEHUS. CHCTEMBI U COBOKYITHOCTH ypaBHEHHI
3.2 Lenble u 1poOHO-paoHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Peienue TeKCcTOBBIX 3a1a4
4 YucaoBbIe MOCIeI0BATENFHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHU IOCIIEA0BATEILHOCTEN
4.2 Apudmernueckass u reomerpudeckas mporpeccuu. Popmyia CIOXKHBIX MPOIEHTOB
5 OyHKIIUU
5.1 OyHkuMs, cnocodsl 3ananug ¢yHkuuu. I'paduk ¢ynxuuu. O6nacte omnpeneiaeHus u
MHOXecTBO 3HaueHMd QyHkuuu. Hymu ¢ynkumu. ITpomexyTku 3HAKONOCTOSHCTBA.
[IpoMexxyTKl MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl ¥ MUHHUMYMBI (DYHKITHH.
HauOonbiiee n HanmeHblee 3Ha4eHUE GYHKIIUN Ha TPOMEKYTKE
6 Koopaunats! Ha IpsAMOM U TUIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAWHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl v UX CBOWCTBa
7.2 TpeyronsHuk
7.3 MHOroyrojasHUKN
74 OKpy>KHOCTB U KPyT
7.5 M3mepeHune reoMeTpuueCcKuX BETUUHH
7.6 BexTops! Ha mmockocTr

MyHummnaapHOe aBTOHOMHOE 0011e00pa3oBarenbHoe yupexaenue [ mvuasns Ne 104 «Kmaccndeckas TiMHA3U)

Pabouas mporpaMMa OCHOBHOTO 001IIero 00pa3oBaHUsI 10 MATEMAaTHKE




8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnmcaTenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
84 MHoXxecTBa
8.5 I'padbr
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