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IHosicHuTeNbHAA 3aNIMCKA
PabGowass mporpamma 1Mo MaremMarthke — pa3paboTaHa Ha OCHOBE TpeOOBaHHWM K
pe3yibTaTaM OCBOCHHMS OCHOBHOW 00me0o0pa3oBaTeIbHONM MPOrpaMMbl HAYaJIbHOTO H
OCHOBHOTO 00111eT0 00pa30BaHus, a TAK)KE€ MPUMEPHBIX YUEOHBIX MPOTPaMM.

CocraBinena Ha ocHoBe  DenepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO
cTaHjapTa ocHOBHOro obmiero odpaszoBanus ([Ipukas MwunoOpHayku Poccun ot 17 nexadps
2010 . Ne 1897 «OO6 ytBepxkaeHun (eaepaabHOr0 TrOCYAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOro o0miero ooOpa3zoBaHus» (C M3MEHEHHSIMH, BHECEHHBIMH IPHKA30M
Munobpuayku Poccum ot 31 mekabps 2015 r. Ne 1577»), nporpammbr «Anredbpa 7—9
KJIACChD» aBTOPBI — COCTAaBUTEIHW: aBTOPCKUX paboumx mporpamm Kk guHusM YMK I'.K.
MypaBuna u apyrue, Marematnka. 5—6 kimacce», «Anredpa. 7—9 kmacce», k YMK AT
Mopnkosuua u apyrue «Anredpa. 7—9 wkmacce» u k YMK JI. C. AtanacsHa u apyrue
«"eomerpus. 7—9 xnaccer», OOIT OOO u yue6Horo minana 'bOY OOL Ne23.

Ha u3ydyeHue MareMaTHKHd Ha yPOBHE OCHOBHOTO OOILIEr0 0Opa3oBaHUs BBIACISICTCS
850 yacos

Knacc KonnuecTBo 4acoB B HEIEIIO KonuuecTBo yacoB 3a rojn
S) 5 170
6 5 170

5, U3 HUX
«Anredpan-34.
7 «"eometpusin-24. 170
5, U3 HUX
«Anrebdpan-3u.
8 «I'eomeTpusn-2u 170
5, U3 HUX
«Anredpan-34.
9 «I'eomeTpusan-2u 170

KommdectBo y4eOHBIX 3aHATHH 3a 5 jer oOyueHus coctasimsier 850 wacoB, dTo
coorBerctByeT PI'OC OOO U BBHINONHSAET TUTHEHWYECKHE TpeOOBaHUA K PEKUMY
00pa30BaTeNbHOrO Impolecca, ycraHoieHHble CanlIuH.

Leabro uM3ydeHHss Kypca MaTeMaTHKM B 5 - 9 kJaccax sBIsSeTcsd pa3BUTHE
BBIYUCITUTENIFHBIX yYMEHUI J0 YpPOBHS, IO3BOJIIONIETO YBEPEHHO HCIOJIB30BATh HX MPHU
peLIeHUH 3ajjauy MaTeMaTHKH M CMEXKHBIX IPEeIMETOB, YCBOEHHUE alapara ypaBHEHUH U
HEPAaBEHCTB KAaK OCHOBHOIO CpEJICTBA MAaTeMaTH4YeCKOro MOJEIUPOBaHMS  3a1ad,
OCYyIECTBIIEHHE (DYHKIIMOHAIBHOM MOJIrOTOBKM IIKOJBHHKOB. Kypc XapakTtepusyercs
MOBBIIIEHUEM  TEOPETUYECKOTO  YPOBHS OOY4YeHHs, TIOCTETIEHHBIM YCHWIIMEM  POJHU
TEOpPETUYECKUX OOOOIIEHUI M JeIyKTUBHBIX 3akitodeHui. [IpukianHas HampaBIeHHOCTb
pacKpbIBaeT BO3MOKHOCTh M3Yy4aTh M PEIIaTh MPAKTHUYESCKHUE 3aJauH.

B ocHOBe mocTpoeHus JaHHOTO Kypca JIeKHUT HAed TyMaHM3allud OO0ydeHHs,

COOTBETCTBYIOIIAasi COBPEMEHHBIM MPEJICTABICHUSIM O LEISIX HIKOJbHOTO 00pa3oBaHUS U

ylensonas 0coboe BHUMaHUe JINYHOCTH YYEHHKa, €r0 HHTepecaM U CIIOCOOHOCTSIM.

[Ipemmaraemerii Kypc mMo3BOJIsIeT 0obOecmeunTh (POpMUPOBAHHUE, KAK NPEOMEMHbIX
YMEHUH, TaK U YHUBEPCANbHLIX YUeOHbIX Oelicmeuti TKOIBHUKOB, a TaKKe CIIOCOOCTBYET
nocTkeHuto omnpeaenéHHpix Bo DPI'OC  NTUYHOCTHBIX PE3yNbTaTOB, KOTOPHIE B
}IaJ'IBHeI\/IIIHeM MO3BOJIAT Y4JalllUMCA TPUMCHATH IIOJTYUYCHHBIC 3HaHWUA W YMCHUA I
pelIeHus Pa3IMYHBIX )KU3HEHHBIX 3a]1a4.



1. Ilnanmpyembie pe3yIbTaThl OCBOCHHA YueOHOro npeamera « MaremaTukay»

B cootBerctBuM c TpeboBaHMAMU M pe3ynbraramu ocBoeHus OOII, dI'OC 00O
JlaHHAasI IPOrpaMMa HalpaBJieHa Ha JTOCTIDKCHUE YYaIIMMUCS TMYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX PE3YJIbTATOB [0 MAaTEeMaTHKE.

W3yyeHne MareMaTuKyd B OCHOBHOM IIIKOJIE JTA€T BO3MOYKHOCTH OOYYArOIIUMCS JOCTHYb
CIICAYIOLIHNX Pe3yIbTaTOB PAa3BUTHSL:

6 IUYHOCHIHOM HANPABIICHUU .

1) ymeHue sCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW U IIHCHbMEHHOW pevH,
MOHUMATh CMBICI MOCTABJICHHOW 3a/laud, BHICTPAWBATh AapryMEHTALUIO, MPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI;

2) KPUTUYHOCTh MBIIUICHHS, YMEHHE pAcIlO3HABaTh JIOTMUYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUSI, OTJINYATh THIIOTE3Y OT (aKTa;

3) mpencraBieHHEe 0 MATEMATUYECKON HayKe Kak cepe YeIOBEeYEeCKOil IesITeNbHOCTH, 00
JTamnax ee Pa3BUTHsL, O €€ 3HAUMMOCTH JUISl PA3BUTHSI IUBHIIM3ALINY;

4) KpeaTWBHOCTb MBIIUICHHS, WHHUIMATUBA, HAXOIYUBOCTh, AKTUBHOCTH MPH PELICHUU
MaTeMaTUYECKUX 3a/1a4;

5) yMeHHE KOHTPOJMPOBAaTh NPOLECC M pPe3yJbTaT yueOHOW MaTeMaTH4YEeCKOi
JeATENILHOCTH;

6) cHoCOOHOCTh K AMOIIMOHAIBHOMY BOCIPHUSTHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHUI;

6 Memanpedmemnom HanpaeieHuu.

1) nepBOHAYaNbHBIC NPEACTABICHHUS 00 HMICSIX M O METOAAaX MaTeMaTHKU Kak o0
YHHUBEPCAJIBHOM $3bIK€ HAYKH U TEXHUKH, O CPEJICTBE MOJECIMPOBAHMS SIBICHUN U
IIPOLIECCOB;

2) yMeHHE BHJCTh MAaTEeMAaTHYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOW CHTyaldH B
JOPYTUX JUCUUIUIMHAX, B OKPYKAIOLIEH KU3HH;

3) yMeHHE HAXOJUTh B Pa3IMYHBIX HCTOYHHKAX HH()OPMAIMIO, HEOOXOAUMYIO IS
pelleHns MaTeMaTHYeCKHX MpoOJieM, U TPEACTaBIATh €€ B MOHIATHOM (opMme;
IPUHUMATh pELIeHHEe B YCIOBHMSX HEMOJHOW M  M30BITOUHOW, TOYHOM U
BEPOSATHOCTHON MH(pOpMaIUN;

4) yMeHHe TIOHMMAaThb U HCIIOJNB30BaTh MATEMATHYECKHE CPEACTBA HATISAHOCTH
(rpaduku, AuarpaMMsbl, TaOJIUIIBI, CXEMBI U Ap.) Ul WIIIOCTPALlUU, HHTEPIPETALUH,
apryMeHTaluu;

5) ymeHue BBIIBUTATh THUIOTE3bl TPH PEIICHUU YYEOHBIX 3aJa4 W TOHHMATh
HE00XO0AUMOCTb UX POBEPKH;

6) ymeHHe MPUMEHSATh MHIYKTHBHBIC M JCIyKTUBHBIC CHOCOOBI PACCYKICHHUI, BUICThH
pa3IMyYHbIE CTPATETUH PELICHMS 3a/1a4;

7) TOHMMaHHE CYIIHOCTH aJTOPUTMHUYECKUX MPEIINUCAHUN M yMEHHE JICHCTBOBATH B
COOTBETCTBHH C MIPEITIOKEHHBIM AITOPUTMOM;

8) yMeHHe CaMOCTOSATENLHO CTaBUTh IIEJHM, BBIOMPATh W CO3[aBaTh AITOPUTMBI IS
pelieHus yueOHbIX MaTeMaTHUECKUX MpooieMm;

9) yMeHHe IJIaHUPOBATh M OCYIIECTBISITH JCATEILHOCTh, HANPABICHHYIO HAa PEIICHUE
3a]1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

10) ucronb30BaTh B UCCIIEI0BATEIBCKOM ISSITEIBHOCTH TAKUE MATEMAaTUIECKUE METOBI U
IpUeMBl, Kak aOCTpakiMs M WAealMu3alus, JOKa3aTelbCTBO, J0KA3aTENbCTBO OT
MIPOTUBHOTO, JOKAa3aTelbCTBO [0 AaHAJOTHUH, ONPOBEP)KEHHE, KOHTPIPUMED,
WHIYKTUBHBIE U I€AYKTUBHBIE PACCYKIEHUS, IOCTPOEHUE U UCIIOJIHEHUE AJITOPUTMA;

11) ucronp30BaTh pasjiMyHbIC MPUEMBI MOWCKA HH(GOPMAIMM B HHTEPHETE, CTPOHUTH
3aIpoChl JJIs IOMCKA MH(OPMAIINH, aHATTU3UPOBATh PE3YNIbTaThl IOUCKA,;



12)co3maBate ¢ mnomompo  ycrpoiictB  MKT nuarpamMmbl — pa3iM4HbIX — BUJIOB
(amropuT™MHuUecKUe, KOHLEMNTYyajbHbIEe, KJacCU(UKAIIMOHHBIE, OpraHU3alMOHHBIE,
POJCTBA U T.JI.) B COOTBETCTBHUH C PEIIAEMBIMHU 33a4aMU;

13) BBOOUTH pe3y/IbTaThl H3MEPEHUIN U Ipyrue MUuQpOBBIC JaHHBIC IS UX 00pabOTKH, B
TOM YHCJI€ CTATUCTHYECKON, M BU3YAJIN3aLlUH;

14) ctpouTh MaTeMaTHUYECKHE MOJEIH; MPOBOAUTH SKCHCPUMEHTHI M HCCICIOBaHHS B
BUPTYaJIbHBIX J1a00paTOPUSIX.

6 npedmemuom HanpaeieHuu:

BpinyckHMK HayyuTcs B 5-6 kiaccax (/151 MCIOJIb30BAHMSI B IOBCEIHEBHOI
JKM3HH U o0ecnedeHHs] BO3MOKHOCTH YCIEIIHOIO NPOAOJIKeHUsi 00pa3oBaHMsl Ha
0a30BOM ypPOBHeE)

e OrnepupoBarb Ha 0a30BOM YpPOBHE MOHSTHUSMU: MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MTOJIMHOKECTBO, PUHAIC)KHOCTD;

® 33/1aBaTh MHOXECTBA MIEPEUUCICHUEM UX JIEMEHTOB;

® HaxOAWTh MepeceueHre, 00beAMHEHUE, TOAMHOKECTBO B TPOCTEUIIINX CUTYALIUSIX.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:
® pacno3HaBaTh JOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBars Ha 0a30BOM ypOBHE MOHATHSAMH: HATYpPAJILHOE YHUCIIO, IIETI0C YHCIIO,
OOBIKHOBEHHASI P00k, NECATUIHAS IPOOB, CMEIIAaHHOE YHCIIO, PAIlHOHATIBFHOE YHCIIO;

® HCIIOJIH30BaTh CBOMCTBA YMCE W MpaBWIA JCUCTBUH C pallMOHAJIBLHBIMU YUCIAMH
P BBITIOJTHEHUH BBIYHCIICHUH;

® WCIOJNB30BaTh MpU3HAKKW Jenumoctd Ha 2, 5, 3, 9, 10 mnpu BBHINOJHEHUU
BBIYHCIICHUI M PEIICHUN HECIIOKHBIX 33134,

® BBITIOJIHATH OKPYIJICHHE PAllMOHATBHBIX YHCENT B COOTBETCTBUHU C TIPaBUJIAMU;

® CpaBHHUBAThH pallMOHAIBHBIC YUCIIA.

B noBceHeBHOI *KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® OIIEHUBATH PE3YNbTATHI BEIUUCICHUN MTPU PEILICHUN TPAKTUYECKUX 3a/1a4;

® BBIIOJIHATH CPABHEHHUE YHCEI B PEAIbHBIX CUTYaLIHSIX;

® COCTaBIISITh YUCJIOBBIE BBIPAKEHUS MPU PEIICHUU MPAKTUUYECKUX 3a/1a4 U 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTuCTHKA U TeOpHs BEPOSTHOCTE

e [IpencraBnarh qaHHBIC B BUE TAONHUII, AUATPAMM,

e yuTaTh MHPOPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOIHIIBI, TUATPAMMBL.
TexcToBble 32124

e Pemiate HECIOXHBIE CIOKETHBIE 3aJa4M Pa3HBIX THUIIOB HA BCE apH(PpMETHUYECKHE
JeHCTBHS,

® CTPOUTH MOJEINb YCIOBUS 3a/auu (B BUIE TaOIMIIbI, CXEMBI, PUCYHKa), B KOTOPOM
JIaHbI 3HAYCHUSI IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYHH, C 1IEIBI0 MIOMCKA PEIICHUS 3a]1auu;

® OCYIIECTBIIAATH CIOCOO TIOWCKA peIIeHHs 3aJa4d, B KOTOPOM pacCyKICHHE
CTPOUTCS OT yCJIOBHSI K TPEOOBAHUIO UITU OT TPEOOBaHUS K YCIOBUIO;

® COCTaBIISATH IJIAH PEIICHUS 3a7a4H;

® BBIJICISITH DTAIBl PEIICHUS 3a0a4H;

® UHTEPIPETHPOBATh BBIUMCIUTENBHBIC pE3YIbTaThl B  3ajade, MCCIeN0BaTh
MOJIyYEHHOE pElIeHUE 3a/1a4u;

® 3HATh pa3IMuUe CKOPOCTEeH OOBEKTa B CTOsSYEH BONE, MPOTUB TEUEHUS U TI0
TEUCHUIO PEKH;

® pelIaTh 3a/1a4¥ Ha HAXOXKACHUE YaCTU YUCIIA U YUCJIa 10 €ro 4acTH;

e pemarh 3aJa4d PasHBIX THMOB (HAa paboTy, HAa TMOKYNKH, Ha JBUXKCHHUE),
CBA3BIBAIOLIUX TPU BETUYUHBI, BHIJCISTH 3TH BEJIMUYMHBI U OTHOIICHHS MEX1Y HUMU;



® HAXOIUTh MPOILEHT OT YMCIIA, YUCIIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE
OTHOIIICHWE JIByX YHCEJ, HAXOIUTh IMPOIEHTHOE CHI)KCHHUE WJIU IMPOIECHTHOE ITOBBIIICHUE
BEJIMYUHEL,
e pemiaTh HECJIOXKHBIC JIOTHUSCKHE 3a/1a91 METOZOM PACCYIKICHHM.
B noBceaHeBHOM KH3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:
® BBIIBUTaTh TUIIOTE3BI O BO3MOXKHBIX MPEIEITbHBIX 3HAUCHUSX UCKOMBIX BEJIIMYUH B
3azade (AenaTh IPUKUIKY)
Haruasanasi reomerpus
I'eomeTpuueckue purypsi
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHAMH: (QUTYpa, TOUYKA, OTPE3OK, MpsMas,

Jyd4, JIOMaHas, yrojl, MHOTOYTOJIbHHK, TPEYTOJIbHUK U YEThIPEXYTOJbHUK, MPAMOYTOJIbHUK U

KBaJIpaT, OKPY>KHOCTh M KPYT, NMPSIMOYTOJIBHBIN Mapajuienenunena, kyo, map. M3oOpaxars

H3y4aeMble PUTyphI OT PYKH U C IIOMOIIBIO TUHCHKH ¥ [IUPKYJIS.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
® pelIaTh MPaKTHYSCKUE 3aJ1a4U ¢ TPUMEHEHHEM POCTEHIIINX CBOMCTB (HUTyD.
H3mepeHus M BLIYMCIIEHHS
® BBHINONHITH W3MEPEHHE JUJIMH, PACCTOSHUN, BEJIMYMH YIJIOB, C IIOMOIIBIO

WHCTPYMEHTOB JIJISl U3MEPCHHI JUTHH U YIJIOB;

® BBIYHCIIATH TUIOMIAH IPSIMOYTOJIBHUKOB.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
® BBIYHCIISATH PACCTOSIHHS HAa MECTHOCTH B CTAaHIAPTHBIX CUTYaIUSX, IUIOIIAIH

IPSIMOYTOJIbHUKOB;
® BBHINOJIHATH MPOCTCUIITNE IIOCTPOSHUS M H3MEPECHHS Ha MECTHOCTH, HEOOXOIMMEBIE B

pEATBHOM KU3HH.

Hcropus MmaTreMaTuKH
® OIKCHIBATH OTJICIHHBIC BBIIAIOIINECS PE3YJIBTATHI, MOJTYICHHBIC B XOJI€ Pa3BUTHS

MaTEeMaTHKH KaK HAyKH;

e 3HaTh MpPHUMEpPhl MAaTEMaTHYECKHX OTKPBITUH M HX aBTOPOB, B CBS3H C

OTEYECTBEHHOU U BCEMUPHOU UCTOPUEH.

BbINyCKHMK NOJYYHT BO3MOKHOCTH HAYYUTHCSI B 5-6 kiaccax (st odecmedeHHs
BO3MOKHOCTH  YCHEHIHOT0 TPOIOJIKeHHs1 o0pa3oBaHuss Ha 0a3oBoM U
yI1y0JIeHHOM YPOBHSIX)

DJieMeHTbI TEOPUU MHOKECTB M MATEeMATHYECKOI JIOTUKH
o  Onepuposamv NOHAMUAMU: MHONCECMBO, XAPAKMEPUCTMUKY — MHOJCECMEA,

INEeMEHM MHOJHCECMBd, NYCmoe, KOHeYHOe U OeCKOHEUHOe MHONCeCmE0, NOOMHONICECMEO,

NPUHAONLEHCHOCTID,
® onpeodenrimv NPUHAONIEHCHOCMb  DNeMEeHMAa MHOMCeCmeE), 00beOUHeHUulo U

nepeceuenuto MHONICeCMSs, 3a0a8amb MHONCECMEO C NOMOWbIO NEPEeUUCIeHUs INeMEHMOS,

CN0BECHO20 ONUCAHUSL.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  PACNO3HABAMD JI02UHECKU HEKOPPEKMHble 8blCKA3bIBAHUSL,
® CMpOoUmMb YenouKu YMO3aKI0OUEeHUl HA OCHO8E UCHOIb30B8AHUS NPABUTL TOSUKL.
Yucna
o  Onepuposamv NOHAMUAMU. HAMYPATbHOE HYUCLO, MHONCECMBO HAMYPALbHBIX
yuycen, yenoe 4UCLO, MHONCECMBO YenblX Yucel, 0ObIKHOBEHHAsE Opobb, decamuunas opoow,

CMeuwlaHHoe — YUClio,  PAYUOHANbHOE  YUCIAO0,  MHOMCeCMB0  PAYUOHATLHBIX — YUCel,

2eomempuyecKkas UHmepnpemayus HamypaibHbulX, YenvlX, PAYUOHATbHbIX,
®  NOHUMAMb U 0OBACHAMb CMBLCIL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA;
®  GLINONHAMb  GLIYUCTEHUS, 6 MOM Yucle C UCNOAb308AHUEM  NPUEMO8

PAYUOHATILHBIX 8bIMUCTCHULL, 0O0CHOBbIBAMb AICOPUMMbL 8bINOIHEHUS QCUCMBULL,



® ucnonvszoeams npusHaku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npousse0eHusi 4uceil Npu 6bINOTHEHUU GbIYUCTEHULl U peueHuy 3a0ad, 000CHO8bI8ANMb
APUSHAKU OeTUMOCTU,

®  GLINONHAMb OKpY2leHUe PAYUOHALHBIX YUCe C 3A0AHHOU MOYHOCMbIO,

®  ynopsao0ouusamb YUCIA, 3ANUCAHHbIE 8 6UOe OObIKHOBEHHBIX U OeCAMUUHBIX
opobeii;

o  naxooums HOH u HOK yucen u ucnonv3osams ux npu peutenuu 3a0d, .

®  onepupoeéamv NOHAMUEM MOOYIb YUCIA, 2eOMempuyecKas UHMepnpemayusl
MOOYJISL YUCIA.

B noBceaHeBHOIi )KM3HU M IPU U3YYEeHHH IPYTHX NMPEAMETOB:

®  NPUMEHAMb NPABUNA NPUOTUNCEHHBIX GbIYUCIEHUU NPU peuleHUU NPaKmuyeckKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHvlX npeomMemos;

®  GLINONHAMb CPABHEHUE Pe3YIbMAmMo8 BbIYUCIEHUN NPU PeUeHUU NPAKMUYECKUX
3a0au, 8 Mom yucie NPUOIUNHCEHHBIX BbIYUCTEHUL,

®  cocmasnsimv HUCIOBblE GLIPAJICEHUS U OYEHUBAMb UX 3HAYEHUs. NPU peuleHuu
APAKMUYECKUX 3a0a4 U 3a0a4 u3 Opy2ux y4eOHulX npeomemos.

YpaBHeHUs U HEPAaBEHCTBA

o Onepuposams NOHAMUAMU: PABEHCMBO, YUCI0B0€ PABEHCMBO, YPAGHEHUE, KOPEHb

VPABHEHUsl, peulenue YPAGHEeHUsl, YUCTI080€ HEPABEHCMEBO.
CTaTHCTHKA M TeOpHsi BEPOSITHOCTEH

o  Onepuposams NOHAMUAMU: CMOLOUAMblE U KPY2O8ble OUACPAMMbL, MAabIUYbl
O0aHHbIX, CpeOHee apupmemuueckoe,

®  u3gIeKamv, UHGOpMayUI0, NPEOCMABIEHHYI0 8 MAOIUYAX, HA OUACPAMMAX,

® cocmasnsimvb maoauybsl, CMPoOUmMb OUASPAMMbL HA OCHOBE OAHHDIX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u38IeKamb,  UHMEPNpemuposamv U Npeobpaz’osvieamsv  uHGopmayuro,
npeocmasieHuylo 8 mabauyax U Ha OUASpamMmax, Ompaxcarowyr — ceoucmea u
Xapakxmepucmuku peaibHblX NPOYeccos U s61eHUll.

TekcToBbIe 3a1aUn

e  Pewamv npocmovle u CILOJNCHblE 3A0a4U PA3HLIX MUNOS, A MAKd’Cce 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONBL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CIONCHbIX 3aA0ay
07151 NOCMPOeHUsL NOUCKOBOU CXeMbl U PeUleHUs 340ay,

®  3HamMb U NPUMEHAmMb 00a cnocoba noucka pewierus 3aday (om mpedO8anus K
VCILOBUIO U OM YCI08USL K MPEOOBAHUIO);

®  MOOenuposamv paccyicoeHusi npu NOUCKe peuleHuss 3a0a4 ¢ NOMOWbI0 2pag-
cxembl,

®  gul0eNAMb IMANbL PEUUEHUS 3a0a4U U COOEPHCAHUE KaHCO020 IMAand;

®  UHmMepnpemupo8ams BbLIYUCIUMENbHbIE pe3Vbmambsl 6 3adaue, UCCIe008amb
nonyueHHoe peulenue 3a0adu;

®  QHATUBUPOBAMb BCEBOIMONCHLIE CUMYAYUU B3AUMHO20 PACHONIONCEHUS O8YX
00beKmMo8 U U3MeHeHue UX XapaKkmepucmuxk npu cOBMeCmHOM OBUNCEHUU (CKOPOCMb, 8PeMs,
paccmosinue) npu peuleHuu 3a0ay Ha 08uddceHue 08YX 00beKMmMo8 KAK 6 OOHOM, MAaK U 8
APOMUBONONIONHCHBIX HANPABLEHUSX,

®  UCCTe008amMb BCEBO3MOJCHbBIE CUMYAYUU NPU PeUleHUU 3a0ay HA O8UICEHUE NO
peKe, paccmampuéams pasHvle CUCMeMbl OMcyema;

®  pewams pazHooOpazHbie 3a0auU «HA YACTIUY,

®  pewams u 000CHOBLIBAMb CE0€ peuieHue 3a0ay (8bl0eNAmMb MAMeMAmu4ecKyo
OCHOBY) HA HAXOMCOEHUe 4acmu YUCIA U YUCIA NO e20 YACMU HA OCHO8e KOHKPEmHO20
cmulena opoou,



®  0co3Hagamb U 00BACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNOE, CEA3ZLIBAIOUJUX
mpu eeruyuHvl (Ha pabomy, Ha NOKYNKU, HA O8UdCEeHUe); BblOelsamb MU GeIUHUUHbL U
OMHOWIeHUsT MeHcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMPYUPOBambs
cobCcmeeHuble 3a0auu YKA3aHHbIX MUNOS.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:
®  guldenamb NpuU peueHuU 3a0ay XapaKkmepucmuku paccmampugaemMou 6 3aoaye
cumyayuu, OMIAUYHbIE OM  PEqlbHblX  (Mme, Om  KOMOPbIX  aOCMpasuposaiucs),
KOHCIMPYUpOBAmMb HOBblE CUMYAYUU C YYEMOM dMUX XAPAKMepucmux, 6 4acmiocmu, npu
peleHuu 3a0ay Ha KOHYeHMpayuu, y4umvléams niOmMHOCHb eUjecmed;
® pewamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS DealbHbIX
cumyayuil, 8 KOMOPLIX He Mpedyemcs MOYHbLU BLIYUCTUMENbHBLU Pe3VIbINam,
®  pewams 3a0ayu HA OBUJICEHUe NO peKe, PACCMAmMpueds paszHvie CUCHEeMbl
omcuema.
Harasignasi reomeTpust
I'eomerpuueckne purypbi
o [/3enexkams, UHmMeEpNpemMuposamsv U  npeobpasoeviéamsv — UHGopmayuro o
2eomMempuyeckux Queypax, npedcmasieHHyI0 Ha Yepmericax,
®  uzoOpacxcamv uzyuaemvle Gueypbl om pyKu U ¢ HOMOWBI KOMNbIOMEPHLIX
UHCMPYMEHMO8.
N3mepeHus 1 BLIYMCIEHUS
®  GLINONHAMb U3MepeHUe ONUH, PACCMOSHULL, BeIUYUH V2l08, C NOMOWbIO
UHCMPYMEHMO8 0I5l U3MePeHULl OJIUH U Y2l08;
®  BLIUUCTAMb NIOWAOU NPAMOYSOTILHUKOS, KEAOPAmOos, 00beMbl NPSAMOY20NbHbIX
napasnienenunedos, Kyoos.
B noBceHeBHO KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:
®  GLIUUCTAMb PACCMOSHUS HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsx, niowaou
YUACMKO8 NPSMOY20IbHOU (POpMbl, 0O0BEMbL KOMHAM,
o BbINONHAMb NPOCMeuUe NOCMPOEHUs HA MECHHOCMU, He0DX00UMble 8 PeabHOl
HCU3HU,
®  OyeHUBamb pamepuvl PearbHbIX 00BEKNMOB8 OKPYIHCAIOUWe2o MUupd.
Hcropus MaTeMaTUKHU
. Xapaxkmepuzosamov — 6K1A0  GbLOAIOWUXCS  MAMEMAMUKOS 8  pazeumue
MAmemMamuKu U UHbIX HayYHbIX obnacmeil.

BbinyckHuk HaydyuTcs B 7-9 kiaccax (/151 MCNOJIb30BAHUS B NMOBCEIHEBHOM KU3HM M
olecrieyeHHs] BO3MOKHOCTH YCIEIIHOIO NMPOAOJKeHHsI 00pa3oBaHus HA 0a30BOM
YPOBHE)

DJIeMEeHTBI TEOPMH MHOKECTB 1 MATEeMAaTHYeCKOM JIOTUKH
° OHepI/IPOBaTI) Ha 0a30BOM YPOBHE NOHATUAMMA: MHOKCCTBO, 3JICMCHT MHOKCCTBA,

MMOAMHOKECTBO, ITPUHATICIKHOCTD,
®  3a/1aBaTh MHOXXECTBA [IEPEUUCIIEHUEM HX IEMEHTOB;
® HAXOJIUTh NepeceueHne, 00beJMHEHHE, TOJMHOXKECTBO B IPOCTEHIINX CUTYaIHIX;
e omnepupoBaTb Ha 0a30BOM ypOBHE MOHATUSMU: ONpeAeNieHHE, aKCuoMa, Teopema,

JI0Ka3aTeIbCTBO;
® TIPUBOAWUTH IPUMEPHI U KOHTPIPUMEPHI AJIs1 TOATBEPKIACHHS CBOMX BBICKA3bIBAHUM.

B noBcenHeBHOM KU3HM M IPH M3YYECHHHU APYTUX NPEIMETOB:
®  JCIOJIb30BaTh rpauUIecKoe MPEICTABICHNE MHOXKECTB JIJII OMUCAHUS PEeaTbHBIX
MIPOLIECCOB U SBJICHUH, PU PELUICHUH 3a/1a4 JPYTUX YIeOHBIX MPEIMETOB.
Yuciaa



e OmnepupoBarh Ha 6a30BOM yPOBHE MOHATUSAMU: HATypaTbHOE YHCIIO, [[EI0€ YHCIIO,
OOBIKHOBEHHAs1 JIpoOb, JAECATHUYHAs JpoOb, CMEIIaHHas JpoOb, PpAIMOHAIBHOE YHCIIO,
apru(MeTHUECKUI KBAAPaTHBIA KOPEHb;

®  JCIOJIb30BaTh CBOKMCTBA 4YHWCET H TIpaBWja JICWCTBHA TIPU  BBIMOJTHECHUHU
BBIYMCIICHHI;

®  JCIOJIb30BaTh MpHU3HAKKW Jenumoctd Ha 2, 5, 3, 9, 10 npu BbINOIHEHUH
BBIYHCIICHUM U PEIICHUU HECJIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJICHHUE PAIMOHAIBHBIX YHCEII B COOTBETCTBUU C TIPABUIIAMH;

®  OIICHMBATh 3HAUCHUE KBAAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO I€JI0T0 YUCIIa;

®  pacro3HaBaTh pallMOHAJIbHBIC M HPPAIMOHAIBHBIC YHCIIA;

®  CpaBHHUBaTh YHCIIA.

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

®  OIICHMBATh PE3YJIbTaThl BHIYUCICHUH MPU PEIICHUH MPAKTHYECCKUX 3a]1a4;

e  BBLINOJHATH CPAaBHEHHUE YHUCET B PEaJbHBIX CUTYAILIMSIX;

®  COCTaBJIATH YHCIIOBBIC BEIPAKCHHUS MIPU PEIICHUHU ITPAKTUUECKUX 3aja4d U 33]1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

ToxknecTBeHHbIE IPe0OpPa30BaHUA

e  BHINOJHATH HECIOKHBIC MPEOOPa30BaHMS IS BIYMCICHUS 3HAYEHUH YUCIIOBBIX
BBIPQXECHHM, CONIEp)KalUX CTENEeHU C HaTypajbHBIM IIOKa3aTesieM, CTEMeHH C IIeNbIM
OTpHUIIATEIBHBIM MOKa3aTelIeM;

®  BBLINOJHATH HECIOXKHBIC IPeOoOpa30BaHUs IEJbIX BBIPAKECHHUIA: PaCKpPHIBATh
CKOOKH, IPUBOJUTH TIOJJOOHBIE ClIaraeMhbIe;

®  HCHOJIb30BaTh (POPMYJIbI COKPAIEHHOTO YMHOXEHUs (KBaJpaT CyMMBbI, KBaapar
Pa3HOCTH, Pa3HOCTH KBAAPATOB) JJIsl YIIPOLICHHS BRIYUCICHUN 3HAYEHUN BBIPAKESHUIA;

®  BBINOJHATH HECIIOKHBIC MPEOOPa3OBaHUS JPOOHO-IMHEWHBIX BBIPAKCHUA U
BBIPAKEHUM C KBAJAPATHBIMHU KOPHSMU.

B noBceHeBHOM KU3HN U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

® TIOHMMAaTh CMBIC] 3aITMCH YKCJIa B CTAHIAPTHOM BH/IE;

e  OnepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTAHIAPTHAS 3aIMUCh YHCTIAY.
YpaBHeHusi U HEpaBEHCTBA

e OmnepupoBarh Ha 6a30BOM YpPOBHE MOHSTHUSIMH: PABEHCTBO, YUCIOBOE PABEHCTBO,
yYpaBHEHUE, KOPEHb YPABHEHUS, pELICHUE YPABHEHMUS, UNCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HepaBeHCTBA;

®  TIPOBEPATH CIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelarh JUHEHHbIE HEPABEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOJALIMECH K
JINHEHHBIM;

®  pelaTh CUCTEMBbI HECIIOKHBIX JTMHEHHBIX YPAaBHEHU I, HEPABEHCTB;

®  TPOBEPSATH, ABISICTCS JU IAaHHOE YUCIIO PElICHHEM YpaBHEHUS (HEPABEHCTBA);

e  pemiaTh KBaJpaTHbIC ypaBHEHUS 10 (hopMysie KOpHEW KBaIpaTHOTO YpaBHEHUS;

e  1300paXkaTh PEIICHUs HEPABEHCTB U UX CUCTEM Ha YUCIOBOU MPSMOA.

B noBceHeBHOI KU3HM U IPH U3YyYEHHUU JAPYTUX NPeIMETOB:

®  COCTaBJIATH U PEIIaTh JUHEWHBIC YPAaBHEHUSI TIPU PEIICHUH 3a/1a4, BOSHHKAIOIINX

B IPYTUX YY€OHBIX MpeaMeTax.
DOyHKIUH

e Haxonuts 3HaueHne (YHKIIUU T10 33JAaHHOMY 3HAYE€HUIO apTyMEHTa,

®  HaxOIWUTh 3HAYCHHE apTyMEHTAa IO 3aJaHHOMY 3HAUYEHHUIO0 (YHKIIMU B HECIOXKHBIX
CUTYalUsIX;

®  OMNpeaeNsITh MOJIOKCHUE TOYKH IO €€ KOOpAWHATaM, KOOPAMHATHl TOYKH MO €€
TTOJIOKCHHIO Ha KOOPIMHATHOM TIOCKOCTH;



e 10 rpaduKy HaxXOIUTh OONACTh OINpEACTCHUS, MHOXXECTBO 3HAUCHUH, HYIU
GyHKIMM, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pacTaHUs U YOBIBaHMS,
HanOoJIbIIIee ¥ HAUMEHbIIee 3HAUCHHsT (PYHKINU;

®  CTPOUTH rpaduK JTUHEHHON (YHKINU;

® [pOBEpATh, SBJISETCS JIM JaHHBIA Trpaduk rpadukoM 3aJaHHON (QYHKUIUU
(JIMHEWHOM, KBaJApaTUIHON, 0OpaTHOM MPOTOPIIMOHATBEHOCTH);

®  OmNpeneNATh MPHUOMIKEHHBIC 3HAUCHUST KOOPJMHAT TOYKH MepeceueHus: rpadukoB
byHKIHIA;

e omnepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSIMU:  TOCIEIOBATEIbHOCTD,
apudmeTnyeckas Mporpeccus, reoMeTpuyecKas Iporpeccus;

e pemiaTh 3aJadyd HA TPOTPECCHUU, B KOTOPBIX OTBET MOXET OBITh TOJYYCH
HETNOCPEICTBEHHBIM MMOICYCTOM 03 TPUMEHEHHS (HOpMYyII.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NPeIMETOB:

®  WCMOJB30BaTh rpaMKu peaslbHBIX MPOIECCOB U 3aBHCUMOCTEH UIS ONpPEACTICHHS
UX CBOWCTB (HauOOJbIINE U HAUMEHBIINE 3HAaYCHUS, IPOMEXYTKH BO3pACTaHUs U YObIBaHUS,
0011aCTH TIOJIOKUTEITLHBIX U OTPHUIIATEIBHBIX 3HAYCHHUH U T.11.);

®  HCIIOJIb30BaTh CBOMCTBA TUHEHHON (DYHKIIUU U ee TpaduK MpU PEIICHUH 3a7a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTHCTHKA U Teopusi BEPOSITHOCTEH

e lmerh mpeAcTaBIEHHE O CTATUCTUYECKUX XaPAKTEPUCTUKAX, BEPOATHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e pemiath MPOCTEHININE KOMOWHATOPHBIC  3aJadd  METOJAOM  IPSMOTO |
OpraHMU30BaHHOTO MIepedopa;

®  [pEACTaBJIATH aHHBIE B BUJE TaOIHII, JHarpaMm, rpadruKoB;

e yyTarh UH(OPMAIUIO, IPEACTABICHHYIO B BUE TaOJIHUIIbI, TUarpaMMbl, Tpaduka;

®  ONpENeNiaTh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIICHUBATH BEPOSATHOCTH COOBITHS B TIPOCTEHUINNX CITydasx;

®  UMETh NMPEACTABICHNE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.

B noBceaHeBHO KU3HHM ¥ IPH U3YYEHUH IPYTUX MPEIMETOB:

®  OICHUBATh KOJTUYECTBO BO3MOXKHBIX BapUAaHTOB METOJIOM Tiepebopa;

® UMETh MPEJCTABICHHE O POJIM MPAKTHUECKH TOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIC CTATUCTHUYCCKHE XapaKTCPUCTUKU, TOJyYCHHBIC B
nporiecce penIeHNs IPUKIIAJIHON 3a1a4M, U3yUEHHsI PealbHOTO SIBICHUS,

® OICHUBATb BEPOSTHOCTh pPEANbHBIX COOBITUA U SIBICHUH B HECIOXKHBIX
CUTYAITHSIX.

TexkcroBble 3a1a4U

e Pemarb HECIIOKHBIC CIOXKETHBIC 3aJa9M PAa3HBIX THIIOB HAa BCE apH(PMETHUECKHE
JEHCTBUS;

® CTPOUTH MOJAENb YCIOBUS 3adaud (B BUIE TaONMUIIBI, CXEMbI, PUCYHKa WU
YpaBHEHHUS), B KOTOPOW JaHBI 3HAUEHUS ABYX M3 TPEX B3aHMMOCBSI3aHHBIX BEIUYHH, C IIENBIO
TIOVCKA PEIICHUS 33]1auu;

®  OCYIIECTBIATh CIOCOO TOMCKAa pEIIeHUs 3a/laud, B KOTOPOM pAacCyKICHHE
CTPOUTCS OT YCIOBHSI K TPeOOBAHUIO UITH OT TPEeOOBAHUS K YCIOBUIO;

®  COCTaBJISITH TUTAH PEUICHUS 3a1a4H;

®  BBIJICIIATH DTAIBl PEIICHMS 3a/1a9H;

e  HHTEPIPETUPOBATh BBIUHCIUTEIBHBIE pE3yabTaThl B 3ajade, HCCIICIOBATh
MOJTYYEHHOE PEIICHHE 3a]1a4H;

e 3HaTh pa3NU4Ue CKOPOCTEH OOBEKTa B CTOSYCH BOJAE, MPOTUB TEYCHHS U TIO
TEUEHUIO PEKU;

e  pemiaTh 337a4YM Ha HAXOXKICHHME YaCTH YUCJIA U YHCTIA 110 €0 YacTH,



e pemiath 3aJaydl pPa3HbIX TUMNOB (HAa paldOTy, HAa TMOKYIKH, Ha JBWXXCHHUE),
CBSI3bIBAIOLUX TPU BEJIMYHUHBI, BBIJICJIATh 3TH BEJIMYUHBI U OTHOLICHUS MEKIY HUMH;
®  HaxOAWUTh IPOLEHT OT YMCJIa, YUCIIO MO MPOLEHTY OT HEr0, HAXOAUTh ITPOLIEHTHOE
CHM)KEHHE WM ITPOLIEHTHOE MOBBIILICHUE BEINYNHBL;
®  peulaTh HECJIOXKHbIE JOIMUECKUE 3a/1a4l METOJIOM PaCCYKICHUH.
B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:
®  BBIJABUIATH I'MIIOTE3bl O BO3MOXKHBIX MPEAEIbHBIX 3HAYEHUSIX MCKOMBIX B 3ajaue
BEJIMYUH (JIe7IaTh TPUKUJIKY).
I'eomerpuueckue purypni
e  OmnepupoBars Ha 6a30BOM YpOBHE MOHATUSIMHU F€OMETPHUUECKUX (PUTYD;
e u3BJeKaTh HMH(MOPMAIMIO O TEOMETPUYECKUX (HUrypax, MPEICTABICHHYIO Ha
YepTeKax B SIBHOM BUJIE;
® [pUMEHATHb Ul DPELIeHUs 3a7ad IeoMeTpuuYeckue (akThl, €ClIM YCIOBHS HX
NpUMEHEHHS 3aJIaHbl B IBHOH (opme;
e pewlath 3aJa4d Ha HAXOXJIEHUE TeOMETPUYECKHUX BEJIMYMH 110 0o0pasuam WM
aIrOpUTMaM.
B noBceHeBHOM KU3HHU M IIPU U3YYeHUH JPYTUX NPeAMETOB:
®  UCIOJB30BaTh CBOMCTBA reOMETPUYECKUX (UTYp JUIs PELIeHUs TUIIOBBIX 3a/ad,
BO3HHUKAIOIIMX B CUTYAIMsIX MTOBCEAHEBHOM XKHU3HHM, 337a4 PAKTUUYECKOTO CONEPKAHMSL.
OTHowmIeHus
e OnepupoBarb Ha 0a30BOM YypOBHE IIOHATUSIMH: PaBEHCTBO (UTryp, paBHbIE
(Gurypel, paBeHCTBO TpPEYroJbHUKOB, NApaJIEIbHOCTh MPSIMBIX, MEPIEHAUKYIIPHOCTD
HPSIMBIX, YTJIbl MEXAY NPSIMbIMH, IEPIECHAUKYIISP, HAKJIOHHAS, IPOEKLHS.
B noBceHeBHOM KM3HM U NPH U3YYeHUH APYTHX MPeIMeTOB:
®  HCIIOJIb30BaTh OTHOIICHUS AJIS pEILICHUs NPOCTEHIIMX 3ajad, BO3HHUKAIOIIUX B
peAIbHOMN KU3HMU.
N3mepenus u BbIYMCICHUS
e BonmonHATe H3MEpEHHE MJIUH, PACCTOSHUM, BEJIMYUH YIIOB, C IOMOILBIO
MHCTPYMEHTOB JJIsl U3MEPEHUH JUIMH U YIJIOB;
® QpUMEHATH (HOpMYINBI MEpUMETpa, IJIoaau U 00beMa, IJIOLIau MOBEPXHOCTH
OTJEJIbHBIX MHOTOTPAaHHUKOB IPY BBIUMCIEHMSIX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBHH;
e npuMeHATh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOILEHUS
JUISl BBIYMCIIEHUS IJINH, PACCTOSIHUM, IJIOIAAEH B IPOCTEHIINX CIIydasX.
B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:
®  BBIYMCIATH PACCTOSHHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTyalUsX, IUIOUIAIN B
OPOCTEHIINX CIy4asx, IPUMEHATh (OPMYIbl B MPOCTEHIINX CUTyalUsIX B IOBCEJHEBHOMN
YKU3HU.
I'eomeTpuyeckue nocTpoeHus
e U3oOpaxkaTh TUIOBBIE MJIOCKUE (PUTYpBI U GUTYPHI B MPOCTPAHCTBE OT PYKHU U C
MOMOIIbI0 HHCTPYMEHTOB.
B noBcenHeBHOM HKU3HHU M IIPU U3yYeHUH JPYTHX NPEAMETOB:
®  BBINOJHATH MPOCTEHIINE MOCTPOCHHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEaIbHOM
KHU3HU.
I'eomeTpuueckune npeodpazoBaHus
e  Crpouth GUrypy, CHMMETPUYHYIO TaHHOU (PUType OTHOCUTENHLHO OCH U TOUKH.
B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NPeIMETOB:
®  DPAacHO3HaBaTh JBMKEHUE OOBEKTOB B OKPYKAIOILIIEM MUDE;
®  pPacHo3HaBaThb CHMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.
BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH
e OmnepupoBare Ha 0a30BOM YypOBHE IOHATHUSMH BEKTOpP, CyMMa BEKTODOB,
IIPOU3BE/ICHUE BEKTOPA HA YK CII0, KOOPAUHATHI Ha INIOCKOCTH;



®  ONpeneNarTh MNPUOIMKEHHO KOOPAMHATBI TOYKM TIO €€ HW300paKEeHHI0 Ha
KOOPJIMHATHOM TJIOCKOCTH.
B noBceqHeBHOM KN3HH M NIPU U3yYeHHHU APYTUX NPeIMETOB:
®  HCNOJb30BaThb BEKTOPHI ISl PEHICHUs] NPOCTEHIIMX 3aJad Ha OIpeIeeHue
CKOPOCTH OTHOCHUTEIIBHOTO JIBUKCHUS.
HcTopust MaTeMaTuKu
e  OnwuceIBaTh OT/ICJIbHBIC BBIAAIOIIUECS PE3YIIbTAThI, TOJYUYCHHBIE B X0 Pa3BUTHUSA
MaTeMaTUKHU KaK HayKH;
® 3HAaThb NPUMEPHl MATEMAaTHYECKUX OTKPBITUM U HX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU UCTOPUEH;
e [IOHMMAaTh POJIb MATEMATHUKHU B pa3BUTHHU Poccuu.
Metoabl MATEMAaTHKH
e BriOupars moaxomsmuii W3yYCHHBIH METOJ IS PEIICHUS H3YyYCHHBIX THUIIOB
MaTeMaTHYCCKHX 3aJ1ady;
e [lpuBoauth npUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B OKpYyKaroulel
JIEHCTBUTEILHOCTU U TIPOU3BEACHUSIX UCKYCCTBA.

BbINyCKHMK MOJYYHUT BO3MOKHOCTH HAyYHThesl B 7-9 Kjaccax AJisi olecmedyeHHs
BO3MOKHOCTH  YCHEHIHOT0 TPOIOJIKeHHs1 o0pa3oBaHuss Ha 0a3oBoM U
yIIy0JICHHOM YPOBHSIX

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH
e  Onepuposamv nouamusMu: oOnpeoenenue, meopemd, aKCUOMA, MHONCECMEO,

XapaxkmepucmuKy MHOMCeCmeda, deMeHm MHONXCecmsda, nycmoe, KoneuHnoe u OecKkoHeuHoe

MHOHCECMBO, NOOMHONCECMBO, NPUHAOIEHCHOCMb, BKIIOYEHUE, PABEHCIBO MHONMCECNE;
®  u300pacxcamv MHONMCECMBA U OMHOUIEHUEe MHOMNCECME C HOMOWDbIO KpYeos

Duinepa;
®  onpedenamv NPUHAONENCHOCTb  INEMEHMA MHONCeCmsy, 00beOUHeHuo U

nepeceueHur0 MHO#Cecms;
®  3a0ae6amb MHONCECMBO C NOMOWDBIO NEPeqUCIeHUs INeMEHMO8, CIO0BECHO20

onucaHus;
®  oOnepupoéamv  NOHAMUAMU:  BbICKA3bIGAHUE, UCMUHHOCMb U  JIOHCHOCD
8bICKA3bIGAHUS, OMPUYAHUE BbICKA3bIBAHUL, ONepayuu HAo BbICKA3bIBAHUAMU. U, WU, He,

VC08HbIE 8bICKA3bIGAHUS (UMNIUKAYUU),
®  CMpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKAZLIBAHUI.

B noBceaHeBHO KU3HM ¥ NIPH U3YUYEHHHU APYTUX NMPEIMETOB:
®  cmpoumbs YenouKu YMO3axkIOUeHUll Ha 0OCHO8E UCNONb308AHUS NPABUT IOCUKU,
®  UCNONBL306AMb MHOJICECBA, ONepayuu ¢ MHOJNcecmeamu, ux epaghuyeckoe
npedcmasienue 0Jisk ONUCAHUSL PEalbHbIX NPOYECCcO8 U A6/1eHUL.
Yucaa
e  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATLHLIX YUCEN, MHONCECNBO

YenvlX qucel, MHONCECBO DPAYUOHANbHLIX YUCEN, UPPAYUOHANIbHOE YUCIO, K8AOpaAmHblil

KOpPEHb,  MHOMCECMB0  OCUCMBUMETbHbIX — YUCET,  2eOMEempUYecKds — UHMepnpemayusl

HamMypanbHuIX, YenblX, PAYUOHATbHBIX, OeUCMBUMENbHBIX YUCE,
®  NOHUMAMb U 0OBACHAMb CMBLCIL NOSUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,
®  GLINONHAMb  BbIYUCIEHUS, 6 MOM Yucle C UCNONb308aHUeM  NPUEMO8

DPAYUOHATILHBIX BbIYUCTCHU,
®  GLINONHAMb OKpY2lleHUe PAYUOHATIbHBIX YUCell C 3A0AHHOU MOYHOCMbIO;

CPABHUBAMY PAYUOHATLHBLE U UPPAYUOHATbHBIE YUCTA,

npeoCcmasisims PAyUuoOHAIbHOE YUCLO 8 BUOE OeCAMUYHOU OPpOoOU

YROPAOOUUBAMb YUCLA, 3ANUCAHHbBIE 8 8U0e OOLIKHOBEHHOU U 0eCAMUYHOU Opoou,

nHaxooums HO/ u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0ad.



B noBceHeBHO¥ KU3HM U TIPH U3YYEHHHU APYTUX MPEIMETOB:
®  NpuUMeHAmb Npasuna NPUOIUNCEHHBIX BbIYUCIEHUN NPU peuleHuu NPaKmuieckKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHvlX npeomMemos;
®  GLINONHAMb CPABHEHUE De3VIbMAmos GbIYUCIeHUL NPU peuleHUuy NPaKmuiecKux
3a0auy, 8 mom yucie npUubIUNCEHHbIX BbIYUCTEHUL,
® cocmasnsamv U OYEeHUBAmMb YUCLOBble GbIPANCEHUS NPU PeuleHUU NPaKmuyecKux
3a0ay u 3a0a4 u3 Opy2ux y4eOHviX npeomemos;
®  3anucvléamv U  OKpY2lIAMb  YUCIOBble 3HAYEHUS PealbHblX  GeIUHUH C
UCNONL308AHUEM PAZHBIX CUCTNEM USMEPEHUS.
ToxnecTBeHHbIE IPe0Opa30BaHUA
e Onepuposamv NOHAMUAMU CHENEHU C HAMYPAIbHbIM NoKa3amelem, CmeneHu ¢
yenvimM ompuyamenbHblM NoKa3amenem;
®  GLINONHAMbL NPEoOPA306AHUSL YENbIX GbIPANCEHUL: Oelicmeus ¢ OOHOUIeHAMU
(cnoocenue, sviuumanue, YMHONCEHUE), OCUCMBUsSL C MHO20YLEeHaMU (CTloJCeHUe, Gbluumanue,
VMHOOJICEeHUE),
®  GLINONHAMY PA3NONCEHUEe MHO20YNEHO8 HA MHOMCUMeNU OOHUM U3 CHOCODO08.
8blHeceHUe 3a CKOOKY, 2pYNNUPOBKA, UCNONb308aHUE POPMYIL COKPAULEHHO20 YMHONCEHUS,
®  guldenamyb Kaopam CyMMbl U PA3HOCMU OOHOUIEHO8,
®  PACKIA0bIBAMb HA MHONCUMENU K8AOPAMHBIL  MPEXyJleH;
®  GLINONHAMbL NPeodPA308aHUS BBIPAICEHUL, COOEPHCAUUX CMENeHU C YeablMu
ompuyamenvbHelMU NOKA3aMeNAMU, Nepexooums Om 3anucu 8 6ude CmeneHu ¢ YeubiM
ompuyamenbHblM noKazamesnem K 3anucu 6 suoe opoou,
®  GLINOHAMbL NPeobpasoeanusi OPOOHO-PAYUOHANLHBIX BbIPAINCEHULL: COKPAaujeHue
Opobeti, npusedenue ancebpauyeckux Opobetl K o0Owemy 3HAMEHAmeno, CLONCeHUE,
VMHOOJICEeHUe, OelleHue aneedpauyeckux oOpobell, 6038edeHue aneedpauyeckou o0poou 8
HAmypanbHyIo U Yeayio Oompuyamenshyto CmeneHbs,
®  BLINONHAMb NPeoOPA308AHUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbLE KOPHU,
® gvlOenamb Keaopam CyMMbl Ul PA3HOCMU OBVUJIEHA 6  BbIPANCEHUIX,
cooeparcaux K8aopamHule KOpHU,
®  BBINONHAMb NPeoOPA30BAHUS BLIPANCEHULL, COOEPAHCAUYUX MOOYTb.
B noBceHeBHO KU3HM ¥ IPH U3YUYEHHHU APYTUX NMPEIMETOB:
®  GLINONHAMbL Npeobpa3o8anus U Oelcmeus ¢ YUCIAMUY, 3ANUCAHHLIMU 8
CMaHOapmHom euoe;
®  GBINONIHAMb NPeodPA308aHUS ANICOPAULECKUX BbIPANCEHUN NPU pelleHUulu 3a0ay
Opy2ux yueOHvIX npeomMemos.
YpaBHeHUs U HEPAaBEHCTBA
o  Onepuposamv NOHAMUAMU. YPAGHEHUe, HEPABEHCMBO, KOPEHb VPABHEeHUs,
peuleHue Hepasencmed, pPAHOCUNbHbIE YPAGHeHUs, 001acms onpeoeleHusi YpaeHeHus
(Hepasencmea, cucmemsl YpasHeHUl UIU HEPABEHCMNE),
®  pewams NuHelHble YPAGHEHUs U YPAGHEHUs, CBOOUMbIE K JTUHEUHbIM C NOMOUbIO
MOHCOECMBEHHBIX NPeoOPA306aAHUI,
®  pewiams KeaOpamuvie YPAGHEHUS U YPAGHEHUs, C80OUMble K K8AOPAMHLIM C
HOMOWBIO MOHCOECHMBEHHBIX NPEOOPA30BAHULL
®  pewams OpOOHO-TUHElHbIE YPAGHEHUSL,

,/fixi:a

® pewamv npocmenuiue UPPAYUOHATbHBIE — YPAGHEHUs  6UO0A ,

UORNCION

n
o pewams ypasnenus suda X ~ & ;
® pewiamv YpaeHeHUus CNOCOOOM DA3IONCEHUs. HA MHOMCUMENU U 3aMeHbl
nepemenHol,




®  UCNONBL306AMb MEMOO UHMEPBALO8 OISl peuleHus Yeavlx U OPOOHO-PAYUOHATLHBIX
HepaseHcmae;
®  pewams nuHeliHble YPAGHEHUs U HEPABEHCMBA C NAPAMEMPAMU,
®  peuwams HeCN0HCHbIE KBAOPAMHbIE YPAGHEHUs C NAPAMEMPOM,
®  peuams HeCI0NHCHbIEe CUCTEMbL TUHENHbIX YPAGHEHUI C NapaMempamu,
®  peuams HeCIO0NHCHbIE YPAGHEHUS 8 YENbIX YUCLAX.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX MPEIMETOB:
® cocmasnsimv U peuwamsv TuUHelHble U K8AOpamuvle YPAGHeHUs, YPAGHEeHUs, K HUM
€800AWUECs,, CUCMEMbl JTUHENHbIX YPAGHEHUl, HEePAGeHCME Npu peueHuu 3a0ay Opyeux
YueOHbIX npeoMemos;
®  BLINONHAMb OYEHKY Npasoono0odus pe3yibmamos, NOAyYaemMvlX Npu peuleHuu
JIUHEUHbIX U KBAOPAMHbLIX VPAGHEHUN U CUCMEM JUHEUHbIX VPAGHEeHUNl U HepageHcms npu
peuteHul 3a0a4 Opyaux y4eOHbIX NPeoMemos;
®  guLIOUpamb COOMBEMCMBYIOUUe YPAGHEHUS, HEPABEHCMBA UMW UX cucmemvl Ol
COCMAasieHuss Mamemamuyeckolu Mooenu 3a0aHHOU PeanbHOU CUmyayuu uiu HpuKiaoHoU
3a0auu,
®  YMemb UHMEPNPEemupo8ams NOIYYEHHbII NPU PeuleHUU YPaeHeHUs, HePABeHCEA
U cucmemvl pe3yibmam 6 KOHmeKCme 3a0aHHOU pPeanlbHOU CUmyayuu uiu npukiaoHoll
3a0a4u.
DOYyHKIUH
o Onepuposams NOHAMUAMU: QYHKYUOHATbHASL 3A6UCUMOCb, (DYHKYUS, 2PAduK
@yukyuy, cnocobvl 3adanus @GYHKYUY, apeymeHm U 3Hauenue QyHKyuu, o0dIacmo
onpedeieHuss U  MHONCECBO  3HAYEHUU  (YHKyuu, HYIU  (QYHKYUY, HPOMedCymKu
3HAKONOCMOSIHCMBA, MOHOMOHHOCHb (DYHKYUU, YEMHOCTb/HeUemHOCb (YHKYUU,
o cmpoums  2pauku  AUHEUHOU,  K8AOPAMUYHOU  (DYHKyut,  0OPaAmHoOU
y=a+ L _ _ . 3 _
NPONOPYUOHATLHOCIU, PYHKYUU UOA: X+b , y=vx , y=vXy= \/;, Y=
®  Ha npumepe K6AOPAMUYHOU QYHKYUU, UCNOTb306AMb NPeodpa30eéanus paguxa
@ynxyuu Y=F(X) ons nocmpoenus epagpuxos gynxyuii y=ar{ixrn)re ;
®  cocmasnsimv YpaeHeHus NPAMOU N0 3A0AHHBIM YCIOBUAM. NPOX0oswell yepes 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsAuell yepe3 OaHHYI0 MOYKY U NaApallelbHOll
OaHHOU NPAMOLL;
® uccredosamuv YYHKYUIO No ee cpapuxy;
®  HAX00UMb MHONMCECMBO 3HAYEHUl, HYIU, NPOME’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOU (DYHKYUU,
®  OnepupoBamb NOHAMUAMU: NOCTE008AMENbHOCMb, apUpMemuiecKas npocpeccus,
2eoMempuyecKas npocpeccus,
®  peuwamsv 3a0a4u HA APUPMEMUYECKVIO U 2EOMEMPULECKYIO NPOPECCUTO.
B noBceHeBHO KU3HM U NIPH U3YYEHHHU JAPYTUX MPEIMETOB:
®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEaATbHYI0 3A8UCUMOCTb UTU NPOYECC NO
UX XapaKmepucmuKam,
®  UCNONBL3068AMb CEOUCMEA U 2PAPDUK KEAOPAMUYHOU QYHKYUU NPU peulenuy 3a0ay
u3 Opyaux y4eOHvIx npeomemos.
TexcToBBIE 3a1a4H
e Pewams npocmoeie u CIOJXCHblE 3A0a4U PA3HLIX MUNOG, 4 MaAKdHce 3a0ayu
HOBbLULEHHOU MPYOHOCMU,
®  UCNONL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CIONCHBIX 3ad0ay
0J151 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHUs 3a0ay;
®  pazuuams Mooenb MeKCma U MoOelb peuleHus 3a0aqi, KOHCMPYUposamsv K
00HOU MOOeNU peueHUsl HeCIOHCHOU 3a0adu pasHble MoOenU MmeKcma 3a0adu;



®  3HamMb U NPUMEHAmMb 00a Ccnocoba noucka pewierus 3adad (om mpedO8aHus K
VCI08UIO U OM YCL0BUS K MPebO8anuio),

®  M00enuposamsv paccyyicoenuss npu NOUcKe peulenus 3a0ai ¢ NOMOwbio 2pagh-
cxemvl;

®  guIdeNAMb dMANbl peuleHus 3a0a4u U COOePAHCAHUe KANCO020 IMand,

®  Jyuemb 8bIOUPAML ONMUMAILHBIL MEMOO peuleHuss 3a0auul U 0CO3HABAMb 8blOOD
Memooa, paccmampusams pasiuyible Memoobl, HAX00UmMb pPasHble PeueHus 3a0a4qi, eciu
B03MOJICHO,

®  QHANUZUPOBAMb 3AMPYOHEHUS NPU PEUUEHUU 3A0aY,

®  GBINONHAMD paznuunvie npeobpazosamnus NPeOIONCEHHOU 3a0auu,
KOHCMPYUPO8ams HO8ble 3a0aqu u3 OAHHOIU, 8 MOM YUcie 0Opammuble;

®  UHMEPNPeMUPOBAmMb BbIYUCIUMENIbHbIE DPe3VIbMmamvl 6 3adaye, UCCIe008amb
HOYYEeHHOe peuleHUe 3a0ayil;

®  QHANUBUPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O8YX
00beKmMos U UMeHeHUue Ux Xapakmepucmux npu COBMeCHmHOM 0BUICEHUU (CKOPOCMb, 8pemsl,
paccmosiHue) npu pewieHuy 3a0ai Ha O0sudiceHue 08yX 00beKmos8 KaKk 6 OOHOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTCHUSIX,

®  UCCTe008aMb BCEBO3MOJICHBIE CUMYAYUU NPU PEUleHUU 3a0ay HA OBUICEHUE NO
peKe, paccmampusans PasHble CUCIEMbL OMcHema;

®  pewams pasHooOpA3Hble 3a0a4U «HA YACMUY,

®  pewams u 000CHOBLIBAMDb CB0€ peuleHUue 3a0ay (8blOesimb MAMeMAMU4ecKyio
OCHOBY) HA HAXOJCOEHUE YACMU YUCAA U YUCIAd NO €20 4aCmu HA OCHOBe KOHKDEMHO20
cmulena opoou,

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCb 3A0a4 PA3HBLIX MUNOS, CEA3bIEANOUUX
mpu Geauyunvl (Ha pabomy, HA NOKYHKU, HA OBUdICEHUE), BbLOENAMb MU GelTUYUHbL U
OMHOWIeHUsT MeHCOY HUMU, NPUMEHSMb UX NPU  peuleHuu 3a0ay, KOHCMPYUposams
cobcmeennble 3a0a4 YKA3AHHbIX MUN08;

® @nademv OCHOBHbIMU MEMOOAMU PpeweHUss 3a0a4y HA CMeCU, CHIAGbl,
KOHYEeHmMpayuu,

® pewams 3a0ayu HA NPOYEHMbl, 6 MOM YUCLe, CLONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONbL3YSL PA3HBIE CNOCOObL;

®  pewams Jgo2uyecKue 3a0ayu pPaA3HbIMU CHOCOOAMU, 6 MOM 4Yucie, ¢ O08YMs
Onoxkamu u ¢ mpems O10KAMU OAHHBIX C NOMOWbIO MAOIUY;

® pewams 3a0ayu NO KOMOUHAMOPUKE U MEOPUU BEPOMHOCMEN HA OCHO8E
UCNONL306AHUSL U3YUEHHBIX MEMOO08 U 0OOCHOBLLEAMb PEUUEHUE,

®  pewams HeClONCHblE 3a0adu N0 MAMeMamu4eckolu CmamucmuKe;

® osnadems OCHOBGHVIMU ~ Memooamu  peueHUss  CIOJNCemHbIX — 3a0auy.
apupmemuyeckull, arcedpauyecKull, nepedop 6apuUAHmMO8, 2eoMempuyecKull, 2paguuecKkull,
NPUMEHSAMb UX 8 HOBBIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  gblOenAMb NpU peueHul 3a0ay XapakmepucmuKky paccmampueaemol 8 3alave
cumyayuu, OmIuuHble OM  pealbHulX  (Mme, Om  KOMOPLIX  abCMpasupos8aiucy),
KOHCMPYUPOBAMb HOGble CUMYAYUU C YUeMmOM SMUX XAPAKMEPUCIUK, 68 YACMHOCMU, Npu
peutenuy 3a0ay Ha KOHYeHmpayuu, y4umsléams niomHOCHb 8eUlecmed;

® pewamv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs. PedlbHbIX
cumyayuil, 8 KOMopvix He mpeOyemcs MmouHblll GbIYUCTUMETbHBIL Pe3yTbmam,

® pewamv 3a0auu HA OBUdNCEHUEe NO peKe, PACCMAMpUsdsl pasHvie CUcmembl
omcuema.

CTaTHCTHKA U TeopHsl BEPOSITHOCTEH

o  Onepuposamv noHAmMusMu. cmoarbyamvle U Kpy2o8vle OUAepaMmvl, MaoOIUYbl

O0aHHbIX, CpeOHee apugmemudeckoe, MeOuaumda, HauboIbUiee U HAUMEHbUlee 3HAYEHUs.



8bI00PKU, pPA3Max 6blOOPKU, OUChepCUs U CMAHOApmHoe OMKJIOHeHUe, CAY4auHas
UBMEHYUBOCTIb
®  u3glekamv UHGopmMayuro, NpeocmasieHHylo 8 mabauyax, Ha OUApPamMmax,
epaghuxax;
® cocmasnsimv maoauysl, CMPOUmMb OUASPAMMbL U SPADUKU HA OCHOBE OAHHDIX,
®  onepupoeéamv NOHAMUAMU: GAKMOPUAN YUCIA, NEPeCmAHO8KU U COYEMAaHUs,
mpeyzonvhuk Ilackans;
®  NPUMEHAMb NPABUIIO NPOU3EBEOEHUS NPU peLuleHUU KOMOUHAMOPHBIX 3a0a,
®  onepuposamv NOHAMUAMU: CAYUAUHLIL ONbIM, CAVHAUHBIU 8blOOP, UCNbIMAHUE,
eMeHmapHoe CaydatiHoe codvimue (Ucxoo), Kiaccuyeckoe OnpeoeieHue 6eposmHoOCmU
CYHaHO20 cOObIMUS, Onepayuu Hao CLyYatHbIMU COObIMUAMU,
®  npedcmasiame UHGOPMaAYUIo ¢ NOMOWBIO Kpy2o8 Jiiiepa;
® pewamv 3a0a4u HA BbIYUCIEHUE BEPOSIMHOCMU C HOOCUEmOM KOIUYecmed
8apUAHMOB C NOMOWBIO KOMOUHATNOPUKU.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
®  u3eIEKAMb,  UHMEPNPEemuposamsv U  Npeobpa3oevleamv  UHGOpMAyuUIo,
npeocmasieHuylo 8 madIuyax, Ha Oouazpammax, epagukax, Ompaxcarouyio Cceoucmsea u
XapaxkmepucmuKu peaibHvlX NPoYeccos U A6j1eHUll;
® onpedersims cmamucmuieckue Xapakmepucmuxku 6vlOOpox no mabauyam,
ouazpammam, epapuram, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM Yeal PeUeHUs 3a0aUll;
®  OYeHUBAMb BEPOSMHOCHb PEAIbHbIX COOLIMULL U S8TIeHUI.
I'eomerpuueckne Gpurypsl
e Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX DUSYD;
®  u3gleKamv, UHMEPNpemuposams U  Npeobpasoevieamv — UHGOpMAYUI0 O
2eomempuyeckux Queypax, npedcmasieHHyI0 Ha Yepmericax,
®  npuMeHAmMb 2eomempuyeckue ¢axmsl Ona peuleHus 3a0ay, 8 MmMoM Hucie,
npeononazarouux HeCKOIbKO Udazo8 peuleHus;
*  hopmynuposame 6 npocmeriux CIy4asx cOUCM8a U NPUIHAKU ueyp;
®  JoKxazvleams 2eOMempuiecKue yYmeeprHcOeHusl,
®  grademv CMAHOAPMHOU Kidccuguxayuel NiOCKUx queyp (mpeyeoibHuKos u
uemvipexy201bHUKOB).
B noBceaHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
®  UCNONB306aMb  CBOLICBA  2eoMempuYecKux @ueyp 011 peuleHus 3a0ay
NPAKMUYECKOo20 Xapakmepa U 3a0ad U3 CMEeHCHbIX OUCYUNIUH.
OTHOmEeHust
o Onepuposamv NOHAMUAMU: PABEHCMB0 ¢hueyp, paeuvie uaypvl, pPaseHCMBE0
MPey2oibHUKO8, NAPALIEIbHOCMb HPAMbIX, NEePNeHOUKYIAPHOCMb NPAMBIX, Velbl Melcoy
NPAMbIMU, NEePREeHOUKYIAD, HAKIOHHAS, NpoeKyus, nooobue @ueyp, nooobHvle Gueypol,
NnOO00OHbBLE MPeEY2ObHUKU,
®  npumensams meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPEIKAX NpU
peuieHuu 3a0a4;
®  Xapakmepuzoeamv 63AUMHOE PACHONIONCEHUe NPAMOLU U OKPYHCHOCMU, O08YX
OKpYHCHOCMEU.
B noBce1HeBHO KU3HHU M TPU U3YYEHUH IPYTUX MPEIMETOB:
®  UCNONB306aMb OMHOUleHUs OJisl pelleHus 3a0ay, B03HUKAIOWUX 6 pPealbHOl
JHCUBHUL.
N3mepenus u BoIYMCIEHUS
o  Onepuposams npedcmagieHusMU 0 OaAuHe, NIOWaAou, ooveme KaxK GeludUHAMU.
Ipumenamo meopemy Ilughazopa, popmynvl niowadu, odvema npu peutenuu MHO2OULA208bIX
3a0a4, 6 KOMOpbIX He 6ce OaHHble NPeoCmasienvl s6HO, d MmMpeOyIom bluucieHuUll,
onepuposams 6oee WUpoOKUM KOIUu4ecmeom opmyn OTuHbl, nIouaou, odvemd, 8bl4Ucinamo



Xapaxmepucmuku Komounayuil ¢ueyp (OKpyscHOCmel U MHO20Y20NbHUKO8) GbIYUCIAMb
paccmosnus  medxcoy —Queypamu, NpuMeHAmv —MmpucoHomempuueckue —@Gopmyavl O
8bIYUCTEHUTI 8 OOJIee CLOACHBIX CLYHAsIX, NPOBOOUMb 6bIYUCTIEHUS HA OCHO8E PAGHOBENUKOCTIU
U pagHOCOCMABIeHHOCU,
®  NPOBOOUMb NPOCMbIE GLINUCTIEHUS HA 0OBEMHBIX MENAX;
*  dopmyruposams 3a0auu HA BbIYUCTIEHUE ONUH, NaoWadell U 00beMo8 U peuams
Ux.
B noBcegHeBHOIi :KM3HM M IPU U3YYeHHH APYTHX NPeEAMETOB:
®  NPOBOOUMb GbIYUCTIEHUS HA MECTNHOCTL,
®  npumeHAmMb GOpMYIbL NPU BLIYUCTEHUSAX 6 CMENCHbIX YUeOHbIX npeomemax, 6
OKpydicaroweti 0etucmeumenbHOCU.
I'eomeTpuyeckue MOCTPOEHUS
o Mzobpasxicams ceomempuueckue @uaypbl N0 MEKCMOBOMY U CUMBOIbHOMY
ONUCAHUIO,
®  C60000HO ONEPUPOBAMb YEPMEHCHBIMU UHCIMPYMEHMAMU 8 HECLOHCHBIX CIYUASX,
®  GLINONHAMb NOCMPOEHUS MPeY2ONbHUKO8, NPUMEHAMb OmMOeNbHble Memoobl
NOCMPOEHUll YUpKyieM U JUHEUKOU U Npo8oOUms npocmeliuiue UCCIe008aAHUL HUCTA
peuieHutl;
® u300padxcamv munosvle NIOCKUe @Queypvl U 00veMHble mend ¢ NOMOUBIO
npoCmetuux KOMNbIOMePHbIX UHCIMPYMEHMO8.
B noBceHeBHOI *KM3HH U NPH U3YYEHUHU JAPYTUX NMPeIMETOB:
®  GBINOAHAMb NPOCMeUuiUe NOCMPOEHUSI HA MECIHOCIU, He0OX00UMble 8 PealbHOl
JHCUBHU,
®  OyeHUBamv pamepul peaibHbIX 00BLEKMOB OKPYHCAIOUe20 MUpd.
IIpeoOpazoBanus
o  Onepuposamv nouamuem O8UdNCeHUs U NpeodpaA306anus noooodus, 61ademy
npuemamu nOCMpoeHusi Queyp ¢ UCNONb308AHUEM OBUICEHUL U NPeodpazoeanuti noooodus,
NPUMEHAMb NOTYYEHHble 3HAHUSL U ONbIM NOCMPOEHUT 8 CMENXCHBIX NPEOMemax U 8 peaibHblX
CUMYAYUAX OKPYIHCAIOUe20 MUPA;
e cmpoumb Queypy, n0OOOHYI0 OAHHOU, NOAL308AMbCS CEOUCMBAMU NOO0OUS OIS
000CHOBaHUSA CBOUICME PuUeyD;
®  NpUMEHAMb CEOUCMBA OBUNCEHULl OISl NPOBEOeHUs. NPOCMetuux 0O00CHOBAHUL
ceoticma guzyp.
B noBceaHeBHOIi :KM3HU M IPU U3YUYEHHUH IPYTUX NMPeEAMETOB:
®  NpUMEHAmMb CBOLUCMBA OBUNCEHUL U NPUMEHAMb N0000ue 01 NOCMPOeHull U
BbIYUCTEHULL.
BekTopbl M KOOPAMHATHI HA MVIOCKOCTH
o Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PAZHOCMb BEKMOPO8, NPoussedeHue
8EKMOpA HA HUCTO, Y20l MeNCOYy GeKMOPAMU, CKAIAPHOE NPOU3BeOeHUue BeKmopos,
KOOPOUHAmMbl HA NIOCKOCMU, KOOPOUHAMbL 6EKMOPA,
®  GLINOAHAMb OelCmeUs. HA0 6eKMOPAMU (CNOJCeHUe, 8bluUumanue, YMHONMCEHUe HA
YUCTIO), BLIYUCTAMb CKANAPHOE Npou3eedeHue, onpeoeiims 6 NPOCMelux CIyyasx yeol
MedHcoy 6eKmopamil, GbINONHAMb PA3I0NCEHUe 6eKMopa HA COCMAGIAWUe, NPUMEHAMb
NONyYeHHble 3HAHUA 8 Qu3UKe, NONb308AMbCA POPMYNOU GbINUCTEHUS PACCMOSHUSL MeXHCOY
MOYKAMU NO U3BECHbIM KOOPOUHAMAM, UCNONb308AMb VPAGHEHUs ueyp OJi peuileHus
3a0ay,
®  NPUMEHAMb 8eKMOPbL U KOOPOUHAMbL O/l peuleHUs 2eoMempuyeckux 3a0ai Ha
svluUcienue ONUH, Y2l08.
B noBceHeBHOI *KM3HH U NPH U3YYEHUH APYTUX NMPeIMETOB:
®  UCNONBL306aMb NOHAMUS BEKIMOPOE U KOOPOUHAM Ol peulenus 3a0ay no ghusuxe,
eeocpaghuu u Opyum yueOHbIM NPeOMeman.



HcTopus MaTeMaTHKHU

o  Xapakxmepuzosamsv  6K1AO  BbIOAIOWUXCS — MAMEMAMUKO8 8  pa3eumue
MamemMamuKy U UHbIX HAY4HblX 0baacme,

®  nOHUMAMb PONb Mamemamuxu 6 pazsumuu Poccuu.

Metoabl MATEMAaTHKH

o Ucnonv3ysa u3yueHHvle Memoobl, NPOBOOUMb O00KA3AMENbCMBO, BbINOIHAMD
onposepaicenue;

®  guiOuUpamv  U3VUEHHble ~ Memoobl U UX  KOMOuHayuu — Oas  peuleHus
MamemamuyecKux 3a0ay,

®  UCNONBL308AMb Mamemamuyeckue 3Hanus OJisl ONUCAHUS 3AKOHOMEPHOCmeU 6
OKpydHcatoujeli 0elcmeumenbHOCmuy U NPOU3BE0EHUSAX UCKYCCMEA,

®  npumeHAmb  npocmelwiue  NPOSPAMMHble  cpedcmeéa U - INeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbl NPU peuleHUU MAmeMamuyeckux 3a0adu.

BbIyCKHMK MOJYYHUT BO3MOKHOCTH HayuuThbesi B 7-9 kiaccax A ycnemHoro

NMPOAO0JIKeHHsI 00pa30BaHMA HA YIIy0JIEHHOM YPOBHE

DJIeMeHThI TeOPUH MHOKECTB 1 MATEeMaTH4eCKO JIOTUKH

e (CB0o0OOIHO OMEepUpPOBaTh MOHITUSIMH: MHOXKECTBO, XapaKTEPUCTHUKUA MHOXKECTBA,
AJIEMEHT MHOXKECTBA, IIyCTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOAMHOXKECTBO,
MPUHA]JICKHOCTD, BKIIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33/1aHHE€ MHOKECTBA;

®  3aJaBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMU;

®  [IPOBEPATH BBINOJIHEHHUE XaPAKTEPUCTUYECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OINEPUPOBATh IMOHSATHSMU: BBICKAa3bIBAHWE, UCTUHHOCTh M JIOKHOCTb
BbICKa3bIBaHMsI, CJIOKHbIE U TIPOCTbIE BBICKa3bIBaHMs, OTPUIIAHHWE BbICKA3bIBAHUII;
UCTUHHOCTD U JIO)KHOCTh YTBEP)KJICHUSI U €r0 OTPULIAHUs, ONEpaIlK HaJl BHICKa3bIBAHUSIMU:
U, WU, HE; YCIIOBHBIE BHICKA3bIBAaHUS (MMILJIMKALIUH);

®  CTPOMTH BHICKA3bIBAHMS C MCIIOJIb30BAHNEM 3aKOHOB alreOpbl BhICKA3bIBAHUH.

B noBcenHeBHOM JKU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  CTPOUTH PACCYKIEHHS Ha OCHOBE UCII0JIb30BAaHUS IPABUII JIOTHKHU;

®  CIIOJIb30BaTh MHOMKECTBA, ONEpallMd C MHOXECTBaMH, HUX rpaduueckoe
IIPEJCTABJICHUE JUIsl ONUCAHUS PEAJIBHBIX MPOLIECCOB U SIBIICHUH, IIPU PEIIEHUU 3a]ad JPYTUX
y4€OHBIX TPEIMETOB.

Yucaa

e (CBoOOmHO omepupoBaTh MOHATHUSAMM: HATypajJbHOE YHMCIO, MHOXECTBO
HATypaJbHBIX YHCEJ, LEJI0€ YHCIO0, MHOXKECTBO LEJbIX YHCed, OOBIKHOBEHHas JpoOb,
JecsITUYHas JIpoOb, CMEIIaHHOE YMCIIO, PAalMOHAJIBHOE YMCIO0, MHOXKECTBO pallMOHAIBHBIX
YHCell, UPPALMOHATILHOE YHUCIIO, KOPEHb CTENEHH N, AECWCTBUTEIBHOE YHCIO, MHOKECTBO
NEHCTBUTENBHBIX ~ YMCENl, TeOMEeTpUYecKas HMHTEpIpeTalus HaTypalbHBIX, LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET;

® [IOHUMarh U OOBSACHATH PA3HUIY MEXIY MO3UIMOHHOW U HEMO3UIIMOHHON
CUCTEMaMH 3allMCH YHUCEIT;

®  [EPEBOAUTH YUCIIA U3 OTHOM CHCTEMBI 3aMKUCH (CUCTEMBI CUMCIIEHUS) B JIPYTYIO;

e  JIOKa3bIBaTh W MCIOJIb30BaTh MPHU3HAKU JIENTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U ITPOU3BEICHHUS YHCEN PY BHIMOJIHEHUH BBIUHUCICHHUM U PEIICHUH 3a/1ay;

®  BBIIOJHATh OKPYIIEHUE PALMOHAIBHBIX M MPPALMOHAJIBHBIX YHCEN C 3aJlaHHOU
TOYHOCTHIO;

®  CpaBHUBATh JEHCTBUTENIbHbIE YUCIIa PA3HBIMU CIIOCO0AMHU;

®  YIOPSAOYMBATH YKCIIA, 3aIIUCAHHBIE B BUJI€ OOBIKHOBEHHOMN U JAECSITUYHOU Tpo0OH,
qucia, 3alMCaHHble C HCIHOJb30BAaHUEM apHU(PMETHYECKOTO KBaJpaTHOTO KOPHS, KOpHEH
CTENEHU OOJIbIIE 2;

e nHaxoauts HOJ] m HOK umcen pasHbiMH crnoco0amMu M HCHOJNB30BaTh MX IPH
pelleHny 3aj1ay;



®  BBHINOJHATH BBIYUCICHUS U MpeoOpa3oBaHUS  BBIPAKEHUI, COAEpIKAIINX

JEUCTBUTEIIBHBIC YUCIIA, B TOM YHCJIE KOPHU HAaTYPAIBHBIX CTCIICHEH.
B noBcenHeBHOM KU3HM M IPH M3YYEHHHU APYTUX NPeIMETOB:

®  BBINOJHATh U OOBACHATH PE3YNbTaThl CPABHEHMS PE3YJIbTATOB BBIYHUCICHUN NPH
pEeLICHUHM NPAaKTUYECKUX 3aJa4, B TOM 4YHCIE NPUOIMKEHHBIX BBIYMCICHUH, HCIIOIb3YS
pasHble CII0COOBI CPAaBHEHHIA;

®  3aNKChIBaTh, CPABHMBATH, OKPYIIATH YHUCIOBBIC JAHHBIC PEAIBHBIX BEIUYHUH C
WCII0JIb30BaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

® COCTaBSITb U OLICHMBAaTh PA3HBIMU CIIOCOOAMU YHCIOBBIE BBIPAKEHUS IIPU
pELICHUH MPAKTUYECKHX 3a/1a4 M 3a]1a4 U3 IPYTUX y4eOHbBIX IPEAMETOB.

ToxknecTBeHHbIEe MPeOOPaA30BAHUA

e  (CB00OOIHO OMEPHPOBATH MOHATUAMH CTETICHH C IIENTBIM U IPOOHBIM MTOKa3aTeIeM;

®  BBINOJHATH JOKA3aTeNbCTBO CBOMCTB CTENEHH C UEJIBIMA H JAPOOHBIMHU
MOKa3aTessIMu;

®  ONEPUPOBATH IOHATUSAMHU «OJHOWIEH», «MHOIOYICH», «MHOTOWIEH C OJHOU
NEPEMEHHOI», «MHOTOUWICH C HECKOJBKUMHU TEPEMEHHBIMUY, KOI((OUIIMEHTH MHOTOYJICHA,
«CTaHJApTHAas 3allMCh MHOTOYJIEHA», CTENIEHb OJHOWIEHA U MHOTOYJICHA,

e  CBOOOJHO BIAJETh MpUEMaMH MpeoOpa3zoBaHMsl LEIbIX U IPOOHO-PALIMOHATIBHBIX
BBIPAKECHUN;

®  BBINOJHATH PA3I0KEHHUE MHOTOWIEHOB HAa MHOXHTEIM pa3HbIMU crocobamu, ¢
UCIIOJIb30BaHHEM KOMOMHAIMH Pa3InYHbIX IPUEMOB;

e  ucroJyib30BaTh Teopemy Buera u reopemy, ooparHyro Teopeme Buera, 11 noucka
KOpHEH KBaJpaTHOTO TPEXWIEHA U JUIsl pEIIeHUs 3a/1a4, B TOM YHCJIE 3aJlad ¢ IapaMeTpamu Ha
OCHOBE KBaJ[paTHOI'O TPEXUJICHA;

®  BBLIIOJHATH JAEJICHUE MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOWCTBA KBAJPATHBIX KOPHEN U KOPHEH CTENEHH N,

®  BBLIIOJHATH MPEOOpPa3OBaHUS BBIPAXKEHUM, COIEp)KalIUX KBaJpaTHbIE KOPHH,
KOpHU CTEIIEHH N,

e CBOOOIHO ONEpPUPOBATH MOHITUSIMH «TOXKIECTBO», «TOXKIECTBO Ha MHOXKECTBEY,
«TOXIECTBEHHOE MTPe00pa3oBaHuEy;

® BBIMOJHATH  pa3jIMYHble  NpeoOpa3oBaHUs  BBIPAKEHUH,  COAEpIKaIINX
MOI[YJII/I.(JF)‘ = x* (JF)‘ = x*

B noBcenHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

e  BBIIOJHATH NpeoOpa3oBaHUs U JAEUCTBUS C OYKBEHHBIMH BBIPAXKCHHUSIMH,
YHCII0BbIe KO3 UIIMEHTHI KOTOPBIX 3aIIMCaHbl B CTAHAAPTHOM BUJIE;

e  BBINOJHATH NPeoOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUN MpPHU PEIIEHUH 3ajady
JIPYTUX Y4eOHBIX MPEIMETOB;

®  BBINOJHATH NMPOBEPKY MPABAONOAO0MS (PU3MUECKUX U XMMHUYECKHX (OpMyN Ha
OCHOBE CPaBHEHMSI pa3MEPHOCTEN U BAJIEGHTHOCTEM.

YpaBHeHHsI M HEPABEHCTBA

e (CBo0OOmHO omepupoBaTh MOHATUAMU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCHUJIbHBIE
YPaBHEHHS M HEPABEHCTBA, YPABHEHME, SIBIIAIOIIEECS CIEACTBHEM JApPYroro ypaBHEHUS,
ypaBHEHHUS, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCHJIbHBIE TPEOOPa30BaHUsl YpaBHEHUH;

e pemarb pa3Hble BUABl YPAaBHEHUN U HEPABEHCTB U MX CUCTEM, B TOM YHUCIIE
HEKOTOpbIe ypaBHEHU 3 U 4 cTeneHel, [poOHO-palloOHaIbHbIE U UPpallMOHAIIbHBIE;

e  3HaTh TeopeMy Buera 1 ypaBHEHMI CTENIEHU BBIILIE BTOPOM;

® [IOHUMAaTh CMBICI TEOPEM O PAaBHOCUIIbHBIX U HEPABHOCUIILHBIX IIPE0OpPa30OBaHUSIX
YPaBHEHUH U YMETh UX JJOKa3bIBaTh;

e BIAACTHh PA3HBIMH METONAMH DPELICHWS YPAaBHEHMI, HEPABEHCTB M HX CHCTEM,
YMETh BBIOMPATh METO]] PEIICHHs] 1 00OCHOBBIBATH CBOW BBHIOOD;



®  JCIOJIb30BaTh METOJl MHTEPBAJOB [JISl PEIICHUS HEPABEHCTB, B TOM 4YHUCJE
JIpOOHO-PALIMOHANBHBIX U BKIIOYAIOIIKX B ce0sl MppalllioHaIbHbIE BEIPAKECHMUS,

e pemath anreOpanyecKWe ypaBHEHUS M HEPABEHCTBA M WX CHUCTEMBI C
napaMerpamu anreOpandeckuM U rpadudecKuM METOIAMU;

e  BIAJETh Pa3HBIMHU METOJAMH JI0OKA3aTeIbCTBA HEPABEHCTB;

e  peliaTh ypaBHEHUS B IIEJIbIX YHCIAX;

e u300pakaTb ~ MHOXKECTBa Ha  IUIOCKOCTH,  3a/laBaéMble  YpaBHEHHSIMH,
HEPAaBEHCTBAMU U MX CUCTEMaMHU.

B noBceHeBHOI KU3HU U IPH U3YyYEHHUU JAPYTUX NPeIMETOB:

®  COCTaBJIATH M pelIaTh YpaBHEHUsSI, HEPABEHCTBA, UX CUCTEMbI MIPH PELICHUH 33134
JIPYTUX y4eOHBIX MPEIMETOB;

®  BBINOJHATH OIEHKY MPaBAONOAOOUs PE3yJAbTaToB, MOIYYaEMBIX IMPU PEHICHUU
pa3IMYHBIX YpaBHEHHM, HEPAaBEHCTB M UX CHUCTEM IPH PEIICHUU 3a7ad IPYrux y4eOHBIX
MIPEIMETOB;

®  COCTaBJISTH M peliaTh YpaBHEHHs] M HEPABEHCTBA C MapaMeTpamMH MpHU pElIeHUH
3a]a4 APYruX y4eOHBIX MPEAMETOB;

®  COCTaBJISTh YpaBHEHHUE, HEPABEHCTBO HJIM UX CUCTEMY, OMUCHIBAIOIINE PEATBHYIO
CUTYaIIUIO WIH MPUKIAIHYIO 33]1a4y, HHTEPIPETUPOBATH MOTYyUYEHHBIE PE3YyJIbTaThI.

DOyHKIUH

e CBoOOmHO  OmMEpUPOBATH  IMOHATHUSAMH:  3aBUCHUMOCTh,  (DYHKIIHOHAJIbHAS
3aBUCHMOCTh, 3aBHCHMas W HE3aBHCHMas I[EPEMEHHBIC, (DYHKIMSA, CIOCOOBI 3amaHus
byHKIMH, apryMeHT M 3HaueHue (PYHKIMHU, OONACTh OMpPENeTIeHUsS U MHOXKECTBO 3HAUYCHUs
byHknuu, HYT (YHKIUH, MTPOMEXKYTKA 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH (DYyHKIIHH,
HauOoblllee U HAaUMEHbIlIee 3HAYEHUS, YETHOCTH/HEYETHOCTh (DYHKIUH, MEPHOAUYHOCTDH
¢bynkuuu, rpadpuk (QyHKIUH, BEepTHUKaIbHAs, TOPU3OHTAJIbHAs, HAKJIOHHAs aACUMIITOTHI;
rpaduk 3aBUCUMOCTH, HE ABISIOIIeHcS (pyHKIIMEH,

e cTpouTh Tpaduku GYHKUIMUNA: JTUHEHHOH, KBaIpaTUIHOMW, IPOOHO-TMHEHHOM,

o Y=,
CTCIICHHOU IIPU PA3HBIX 3HAYCHUAX ITOKA3ATCIIA CTCIICHU, ,

. y=TX)
UCIOJIb30BaTh MpeoOpa3oBaHus rpaduka (QyHKIUH JUI TIOCTPOEHUS
., y=ar(kx+p)+c
rpa¢ukoB (HpyHKIUH y \ ) ;

e  aHaNM3UpOBaTh CBOWcTBA (GYHKIMA W BUA Trpaduka B 3aBUCUMOCTH OT
apamMeTpoB;

e CBOOOMHO OMNEPUPOBATH TMOHATHUSMHU: TMOCJIEAOBATEIHLHOCTh, OrPAaHUYCHHAS
MOCIIeI0BAaTeIbHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaromias) TOCIEI0BaTeNbHOCTD,
npees MOCeI0BaTeIbHOCTH, apu(MeTHUeCKasi MPOTrPeccus, TeOMETpUIEeCcKas Mporpeccus,
XapaKTePUCTUUYECKOE CBOMCTBO aprU(PMETHUECKON (T€OMETPUUIECKOI) MPOTPECCHH;

®  JCIOJIb30BaTh METOJ MareMaTWYeCKOW WHIYKIUKA 17  BbIBOAA  (opMyd,
JTIOKa3aTeIhCTBA PABEHCTB U HEPABEHCTB, PEIICHHMS 3a71a4 Ha JACIUMOCTb;

®  JCCIIEIOBaTh MOCIEA0BATENbHOCTHU, 3a/IaHHbIE PEKYPPEHTHO;

e pemarh KOMOWHUPOBAaHHBIE 3a/laud Ha apU(PMETHUECKYI0 U TeOMETPHUUYECKYIO
MIPOTPECCUMN.

B noBceiHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® KOHCTPpYHpPOBAaTh U UCCIEAOBaTh (YHKIIMH, COOTBETCTBYIOIIUE peaTbHBIM
mpoleccaM M SIBJICHUSAM, MHTEPIPETUPOBATh MOJYUYEHHBIE PE3YJIbTaThl B COOTBETCTBUM CO
crienu UKo UCCIeTyeMOTO TIPoIlecca Uik SIBJICHNUS,

®  HCIIOJIb30BaTh TpadUKH 3aBUCUMOCTEN ISl MCCIIEAOBAaHUS PEANbHBIX MPOIIECCOB
U SIBJICHMI;

®  KOHCTPYHMPOBAaTh M MCCJIENOBaTh (PYHKIIUU TIPH PEIICHUU 3a7ad JPYTHX YIeOHBIX
MPEMETOB, HHTEPIPETUPOBATh TOJYyUYEHHBIE PE3YJAbTaThl B COOTBETCTBHHU CO CIEIM(PUKON
y4eOHOTO MpeaMeTa.



CTaTHCTHKA U TeOpHUs BepPOSTHOCTEH

e (CBoOOmHO oOmNEpUpOBaTh MOHATHSMH: CTOJIOUATble M KPYTOBbIE JMArpaMMBI,
TaOJMMIBl JAHHBIX, CpeaHee apu(pMeTHYecKoe, MenuaHa, HauOOJbIee W HaWMEHbIICe
3HAYEeHUs BBHIOOPKH, pa3Max BBIOOPKHU, AMCIEPCHS M CTAHIApTHOE OTKJIOHEHHE, ClydaiiHas
U3MEHYUBOCTB;

e  BbeIOMpaTh Haubosee yIoOHBIN CrTOCcO0 MpeacTaBaeHUs HHPOpMAIUH, aeKBaTHBII
ee CBOMCTBAM M LIEJISIM aHaJIn3a,

®  BBIYHUCIATH YUCIIOBBIC XapaKTEPUCTUKHU BHIOOPKH;

e CBOOOAHO ONEPHPOBATH MOHATUSAMH: (AKTOpPHUAT YHCIA, TEPECTAaHOBKH,
COYETaHMS U pa3MEUIeHHUs, TPEyroabHUK [lackas;

e CBOOOAHO OMEpUPOBaTh MOHATUSAMU: CIYYalHBIA OIBIT, CIy4alHBIA BBIOOD,
UCIBbITaHUE, 3JEMEHTApHOE CiIy4ailHOoe coObITHE (MCXOH), KJIAaCCHYECKOe OIpe/eeHHe
BEPOSITHOCTH CIIYYalHOTO COOBITHS, ONEpPAlMH HAaJ| CIyYalHBIMH COOBITHSAMH, OCHOBHBIE
KOMOWHATOpHbIE POPMYIIBI;

e CBOOOAHO OIEPUPOBATH MOHATUSMH: CIyYalHBIA OIBIT, CIy4alHBIA BBIOOD,
UCIIBITAaHUE, DJIEMEHTApHOE ClIy4ailHoe COoObITHE (MCXOMd), KIACCHYECKOE OIpeAeIICHUE
BEPOSITHOCTU CIy4aWHOTO COOBITUS, OMEpaly Haja CIy4yallHbIMU COOBITHUSIMH, OCHOBHBIC
KOMOWHATOPHBIE (POPMYJIBL;

e 3HAaTh MNpPUMEPHl CIy4YailHBIX BEIMYMH, U BBIYHCIATH HX CTAaTHCTUYECKUE
XapaKTePUCTHUKH;

®  HCIIOJIb30BaTh (POPMYIIbI KOMOMHATOPUKY IIPU PEILICHUU KOMOMHATOPHBIX 337134,

e pemiaTh 3aJa4d Ha BBIYMCIICHHE BEPOSATHOCTH B TOM YHCIIE C HCIOJIb30BAaHUEM
bopmy.

B noBceaHeBHOIi )KM3HM M IPU U3YYEHHH APYTHX MPeEAMETOB:

® MpeACTaBIATh HMH(OPMAILMIO O pPEANBHBIX MpOIeccax M SBICHHIX CIIOCOOOM,
a/IeKBAaTHBIM €€ CBOMCTBAM U 1IeJI HCCIIEJOBAHUS;

®  AHANM3UPOBAaTb M CPABHMUBATh CTAaTUCTHUYECKUE XapAKTEPUCTHKH BBIOOPOK,
MOJYYCHHBIX B TPOIECCE PEIICHUS MPUKIAJIHON 3a/aud, W3YyYCHHS PEATbHOTO SBICHHS,
pelLIeHHs 3aJa4M U3 JIPYTUX y4eOHBIX MPEIMETOB;

®  OIIGHUBATh BEPOSATHOCTH PEATHHBIX COOBITUH U SBICHUN B Pa3IMYHBIX CUTYAIIHSX.

TexcToBbIe 32124

e Pemarh npocThie U CIOXKHBIE 337a41, & TAKXKE 3a/1a4d MOBBIIIEHHONW TPYAHOCTH U
BBIJICJIATh X MaTEMAaTHUECKYIO OCHOBY;

®  pacmo3HaBaTh pa3HbIC BUJBI U THITHI 33]1a4;

®  UCNOJIb30BaTh Pa3Hble KpaTKHe 3alUCH KaK MOJETM TEKCTOB CIIOXKHBIX 33a1ad U
3aJa4 TOBBIIIEHHON CIOXXHOCTHU JUIsI TMOCTPOCHMsI TOMCKOBOW CXE€MBbl M peIIeHHUs 3ajad,
BHIOMPATh ONTHMAIBHYIO JUTSI pACCMaTPUBAEMOH B 3a/1a4e CUTYAI[H MOJIENTb TEKCTa 3a/1a9H;

®  pa3nMyYaTh MOJENb TEKCTa U MOJENb PElIeHHs 3aJauyl, KOHCTPYHPOBATh K OIHOM
MOJIETTH pEIIeHUs! CIOKHBIX 3a7a4 pa3HbIe MOJIENIN TeKCTa 3a1a4H;

e 3HaTh U NPUMEHATH TPHU crocoba MoucKa pemeHus 3agad (OT TpeOOoBaHUSA K
YCJIOBHIO U OT YCJIOBUS K TPeOOBaHUIO, KOMOMHUPOBAHHBIN );

®  MOJAETMPOBATH PACCY)KICHHS TNPH TOHMCKE PELIeHUs 3aJad C IMOMOIIBI0 Tpad-
CXEMBI;

®  BBIJICIATH ITAIBI PEIICHUS 3a7a49H U CONIEPIKaHHUE KaXKIOTO ATaIa;

® yMeTh BHIOMPATh ONTHMAIBHBIA METOJ| PEUICHHs 3aa4d M OCO3HaBaTh BBIOOD
METOJla, paccMaTpuBaTh pa3UYHbIE METOJbl, HAXOAWUTh pa3HbIE PELICHUS 3a7a4d, €CIU
BO3MOXKHO;

®  AHATM3WPOBATb 3aTPYIHEHUS MPH PEIICHUN 33]1aY;

®  BBINOJHATH pa3IMYHbIC MPEOOPA30BAHUS NPEATIOKESHHON 33aJa4H, KOHCTPYUPOBATh
HOBBIC 33J1a4Ml U3 JaHHOI, B TOM YHUCIIE OOpaTHBIE;



®  UHTEPHPETUPOBATh BBIUKUCIUTENbHBIE pE3YJIbTaThl B 3a/Jadye, MCCIEI0BaTh
MOJTYYEHHOE PEIICHHE 3a/1a4H;

® U3MEHATH YCJIOBHE 33734 (KOJIMYECTBEHHbIC WM KAuyeCTBEHHbIC JAHHBIE),
MCCJIeI0BAaTh U3MEHEHHOE MPe0Opa30BaHHOE;

®  AHAJIM3UPOBATH BCEBO3MOXKHBIC CUTYalldd B3aMMHOIO PACHOJOXKEHHUS JBYX
00BEKTOB M M3MEHECHHE WX XapaKTEPUCTHK IPH COBMECTHOM JABHKEHHUHU (CKOPOCTh, BpeMs,
paccTosiHUE) TPH PEUICHUH 3aJa4 Ha JBIKCHHE JIByX OOBEKTOB KaK B OJHOM, TaK H B
MIPOTUBOIOJIOKHBIX HAMPABICHUSAX, KOHCTPYUPOBATh HOBBIE CUTYallMd Ha OCHOBE U3MEHEHMS
YCJIOBHM 3a7]aui TIPH JIBHXKEHUH T10 PEKE;

®  HCCIIeIOBaTh BCEBO3MOXKHBIC CUTYyallUW TPU PEHICHUWU 3aJad Ha ABUKEHHE IO
peKe, paccMarpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HBIC 3a/1a4U «HA YACTHY;

e pemath W OOOCHOBHIBATH CBOE pelIeHHE 3adad (BBLICTSATh MaTeMaTHYECKYHO
OCHOBY) Ha HaXOXJCHUE YaCTH YKCJIa U YHUCIIA 110 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA
apobu;

e OOBSCHATh MACHTHUYHOCTH 337a4 Pa3HbIX THUIIOB, CBS3BIBAIOIIMX TPU BEIIMYMHBI
(Ha paboTy, Ha MOKYIKH, HA JBIXKEHUE), BBIACNIATH 3TH BEJIUYUHBI M OTHOILCHUS MEXKIY
HUMH, TPUMEHSATh UX MPU PEIICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIEC 3314 YKa3aHHbBIX
THIIOB;

® BRBIANETh OCHOBHBIMH METOJAAMH peIIeHUs 3aJad Ha CMECH, CIUIABHI,
KOHIICHTPAIIMK, HUCIOJIb30BaTh MX B HOBBIX CHUTYyallUsIX MO OTHOIICHUIO K H3YYEHHBIM B
nporuecce o0y4eHus;

e pemaTh 3aJa4d Ha TMPOLEHTHl, B TOM 4YHCJE, CJIOXHBIE TMPOIEHTHI C
000CHOBaHHEM, UCTIOJB3YsI PA3HBIE CIIOCOOBI;

®  pemiaTh JIOTUYECKUE 3a/1a4d Pa3HbIMU CIIOCO0AMU, B TOM YHKCIIE, C ABYMS OJIOKaMH
U C TpeMs OJI0KaMH JaHHBIX C MTOMOIIBIO TaOIHII,

e pemarb 3aJa4d 10 KOMOMHATOPHUKE M TEOPUU BEPOSTHOCTEH HAa OCHOBE
WCITOJIb30BaHUS U3YYCHHBIX METOJIOB M O0OCHOBBIBATH PEIICHUE;

®  pelaTh HECIOXKHBIE 33a4u 110 MATEMAaTUYECKOM CTATUCTHUKE;

®  OBJAJIETh OCHOBHBIMU METOJAMH PEIICHHS CIOKETHBIX 3aj]au: apu(pMETHUECKHH,
anreOpanvecKkuii, mepedop BapUaHTOB, T€OMETPUUYECKHM, TpadUuecKuil, TPUMEHATh HX B
HOBBIX 10 CPABHEHUIO C U3YYEHHBIMH CUTYaI[UsX.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMeTOB:

®  KOHCTPYMpPOBaTh HOBBIE JUIsl JAHHOW 3a/aud 3aJauyHble CUTYallMH C Yy4E€TOM
peaIbHBbIX XapaKTEPUCTUK, B YACTHOCTH, MPU PEIICHUH 3a7ad Ha KOHLUEHTPALUU, YYUTHIBATh
MJIOTHOCTH BEIIECTBA; PEIIaTh U KOHCTPYHPOBATH 3a/1a4M HA OCHOBE PACCMOTPEHHS PEeaIbHBIX
CUTYaIlii, B KOTOPBIX HE TPeOyeTCsl TOUHBIN BHIYMCIUTENbHBIN pe3ysbTar;

e  pemarh 3aJa4d Ha JBWIKEHHUE TI0 PEKe, paccMaTprBasi pa3HbIe CHCTEMBI OTCUETA;

® KOHCTPYMpOBaTh  3aJauyHble  CHUTyallud, NOPHOMMKEHHBIE K  pealbHOU
JIEHCTBUTEIILHOCTH.

I'eomerpuyeckue Gpurypsl

e (CBoOOmHO OmMEepHpPOBaTh TCOMETPUUYCCKUMH TMOHSATHUAMH TPH PEIICHUH 3a7ad |
MIPOBEICHUH MaTEMaTHIECKUX PACCYKICHHI;

®  CaMOCTOATENbHO (HOPMYIUPOBATH OMPENEICHUS TeOMETPUUECKHX  (Uryp,
BBIIBUTaTh THUIOTE3bl O HOBBIX CBOWMCTBaX M TMPHU3HAKAX TEOMETPUYECKUX Quryp u
000CHOBBIBAaTh WJIM OINPOBEpPraTh WX, 0000IIaTh WM KOHKPETHU3MPOBATH PE3YyJIBTAaThl Ha
HOBBIC KJIACCHI (PUTYp, MPOBOAUTH B HECIOXKHBIX CIydasx Kiaccuukanuioo ¢uryp mo
Pa3IUYHBIM OCHOBAaHMUSIM;

® HcclemoBaTh — YEPTEXKH,  BKJIOYas ~ KOMOWHANMM  (QUryp,  U3BIEKaTh,
WHTEPIPETHPOBATH U TPe0OpPa30BLIBATH MHGOPMAIIUIO, MPEACTABICHHYIO HAa YePTEKAX;



e  pemarh 337a4¥ FEOMETPUUECKOTO COAEPKAHUSA, B TOM YHCIE B CUTyallUsIX, KOrja
QITOPUTM PELICHUs HE CIeIyeT SIBHO U3 YCIOBHS, BBINOIHATH HEOOXOAUMBIE Ul pPEIeHUs
3a/laud JIOTIOJHUTEIbHBIE ITOCTPOEHHUS, UCCIEN0BaTh BO3MOXKHOCTb NPUMEHEHUS] TEOPEM U
bopMya ISt pereHus 3a1ay;

e  (HopMyTUpPOBAThH U JOKA3BIBATh TEOMETPUUYECKUE YTBEPIKICHHS.

B noBcenHeBHOM KU3HM M IPM M3YYEHHHU APYTUX NPeIMETOB:

® COCTaBISITh  C  HCHOJb30BAHUEM  CBOHCTB  TIE€OMETPUYECKHX  (uryp
MareMaTu4ecKue MOJENU JUIsl pelleHMs 3ajad IPAKTUYECKOro XapakTepa W 3ajad U3
CMEXHBIX JTUCLUIUINH, UCCIIEA0BATh IOJIYYEHHbBIE MOAEIN U UHTEPIPETUPOBATh PE3Y/IbTaT.

OTHOmIEeHUS

e Biagerb NOHATHUEM OTHOLIEHUS KaK METApPEAMETHBIM;

e CBOOOAHO ONEPUPOBATH IMOHATUSMHU: PABEHCTBO (UIYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MAPAJIIEIbHOCT MPSMBIX, NEPIEHIUKYISIPHOCTD MPSIMBIX, YIJIbI
MEXIYy MpsIMbIMH, NEPHEHIAUKYISAP, HAKIOHHAs, MpOoeKuus, nomodbue ¢uryp, mnomoOHbIE
¢Gurypsl, N0100HBIE TPEYTOIBLHUKY;

®  UCIMOJIb30BaTh CBOMCTBA MMOJOOMS U PABEHCTBA (DUTYp IIPU PELICHUH 3a7ad.

B noBceHeBHOI )KM3HH U NPH U3YYEHHH APYTUX NPeIMETOB:

®  HCIIOJIb30BaThb OTHOUIEHMS JUIsl MTOCTPOEHUS M HCCIIEJOBAHMUS MaTeMaTHYECKUX

Mojiesielt 00BEKTOB peabHOM KU3HH.
N3mepenus u BoIuncIeHUs

e (CB00OIHO OMEpUPOBATh NOHATUAMM JUIMHA, IJIOLIA(b, 00bEM, BEJIMUMHA YITIa KaK
BEJINYMHAMH, UCIIOJIb30BaTh PaBHOBEIMKOCTh M PaBHOCOCTABJIEHHOCTh NPH PELICHUU 3a]iay
Ha BBIYMCIICEHUE, CAMOCTOSATENBHO MOJY4YaTh M HUCIOJNB30BaTh (OPMYIBI ISl BBIYUCICHUHN
wiomaned u o0beMoB (UTYp, CBOOOAHO ONEPUPOBATh WIMPOKUM HabopoM (opMyna Ha
BBIUMCJICHUE IpPHU PEIIEHUU CIIOKHBIX 3ajad, B TOM 4YMCIE MU 3aJad Ha BBIYHUCICHHUE B
KOMOMHAIIMSAX OKPY)KHOCTHU U TPEYrojbHHMKA, OKPYKHOCTH M YETHIPEXYTOJIbHUKA, a TaKXKe C
PUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENBHO (hOPMYIUPOBATh TMIIOTE3bI U POBEPATH UX JIOCTOBEPHOCTb.

B noBcenHeBHOM JKM3HHM M IPH N3YYCHUH APYTHX NPEAMETOB:

e cBOOOAHO omepupoBaTb (QopMylaMHd HpPHU PEILIEHHH 3aJad B APYTUX Yy4eOHBIX

npeaMeTax U Ipy MPOBEACHUH HEOOXOTUMBIX BBIYMCIIEHUN B PEabHOM KU3HU.
I'eomeTpuyeckue nocTpoeHus

e OrnepupoBarb NOHATHEM HabOpa AJIEMEHTOB, ONPEAEISAIOUINX N€OMETPHUECKYIO
burypy,

e  BIaJeTh HAOOPOM METO/IOB MOCTPOCHUN IUPKYJIEM U JIMHEHKOI];

® IIPOBOAMTH aHAJIM3 U PEATM30BBIBATH TaIlbl PEIICHNUS 33/1ad Ha IIOCTPOEHUE.

B noBcenHeBHOM KU3HHU M IIPH M3YYCHUH JPYTHX NPEAMETOB:
®  BBINOJHATH NOCTPOCHUS HA MECTHOCTH;
®  OLIGHUBATh Pa3Mepbl peaIbHBIX OOBEKTOB OKPYXAIOIIEro MUpA.
IIpeoOpa3oBanus

e OmnepupoBarh JBIKEHUSIMH M TpeoOpa3oBaHUAMHU KaK MeTalpeIMeTHbIMU
MOHSTUSIMH;

e ONepupoBaTh MOHSATHEM JBIDKEHUS M  TNpeoOpa3oBaHUs  MOAOOMS  JUIS
000CHOBaHMM, CBOOOJHO BIAJETh MPHEMaMH MOCTPOEHUS (DUTYp C TOMOIIBIO JBMKEHUH U
npeoOpa3oBaHusi NOAOOMS, a Takke KOMOMHAIMSIMM  JBUKEHWH, JABWOKEHUH U
npeoOpazoBaHuii;

® CIIOJIb30BaTh CBOMCTBa JABW)KEHUH M TpeoOpa3oBaHUil [Uisi TIPOBEACHUS
000CHOBaHHUS U JJOKA3aTeIbCTBA YTBEPKIACHHUM B TEOMETPUU U APYTUX YUEOHBIX MpPEIMETax;

®  TI0JH30BATHCS CBOWCTBAMHM JBMXKEHHUH U MpeoOpa3oBaHMid IPU PELICHUH 33/1a4.

B noBcenHeBHOM *KU3HHU M IIPH U3yYeHUH JPYTHX NPEAMETOB:



® TMPUMEHSTh CBOWCTBA JBIDKEHUH W MPUMEHITH MOM00ME i MOCTPOSHUN H
BBIYHCIICHHH.
BekTOpbl M KOOPAMHATHI HA MJIOCKOCTH
e (CBoOOmHO oOIEpUPOBATh TMOHATHUAMH BEKTOpP, CYMMa, pPa3HOCTbh BEKTOPOB,
MPOU3BEACHNE BEKTOpa Ha YHCIO, CKaJIAPHOE IPOU3BEICHHUE BEKTOPOB, KOOPAMHATHI Ha
IJIOCKOCTH, KOOPIMHATBI BEKTOPA;
®  BJAJCTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH ISl PEIICHUS
3aJ1a4 Ha BBIUMCIICHUE U JIOKA3aTelIbCTBA,
®  BBINOJHATH C OMOILIBK BEKTOPOB M KOOPJAMHAT JOKA3aTeIbCTBO U3BECTHBIX EMY
reoMeTpudecKux (PakToB (CBOMCTBA CPEIHUX JIMHUN, TEOPEM O 3aMEUaTEIbHBIX TOUKAX H T.II.)
Y TI0JIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYP;
®  HCIIOJIb30BaTh ypaBHEHHWS GUTYp [UIsl pelIeHHs] 3adad W CaMOCTOSATEIHHO
COCTAaBIIATh YPABHEHUS OTICIBHBIX TUIOCKUX (QUTYD.
B noBceqHeBHOM KNU3HM M NIPU U3yYEeHHHU APYTHX NPeIMeETOB:
®  JCIOJIb30BaTh MOHSTHS BEKTOPOB M KOOPAMHAT JJIsl peUIeHUs 3a7ad 1mo (u3mKe,
reorpaduu U APYruM yIeOHBIM MPEAMETAM.
Hcropus MaTeMaTuKH
e [loHnmars MareMaTuKy Kak CTPOTO OPraHM30BAHHYKO CUCTEMY HAYyYHbBIX 3HAHUU,
B YAaCTHOCTH BIAJCTh MPEIACTABICHUSAMU 00 aKCHOMAaTHMYECKOM IOCTPOSCHUHU T€OMETPHUHU H
MEPBUYHBIMU NIPEACTABICHUSIMU O HEEBKIIMJOBBIX T€OMETPUSAX;
® paccMarpuBaTh MAaTE€MAaTUKy B KOHTEKCTE€ HCTOPUU Pa3BUTUS LUBUIM3ALUU M
HCTOPUHU Pa3BUTHS HAYKU, IOHUMATh pOJib MATEMaTUKH B pa3BuTuu Poccun.
MeToabl MaTEMATHKH
e Braaerp 3HaHUSAMH O PA3JIUYHBIX METOJAX OOOCHOBAHHUS W OIPOBEPIKCHUS
MaTEeMaTUYECKUX YTBEPKICHUM U CAMOCTOSITEIbHO IPUMEHATD UX;
®  BJIAJICTh HABBIKAMHU aHAJIW3a YCJIOBHUS 3aJa4d U ONPEIEICHHUS MOAXOMAIUX IS
penieHus 3a/1a4 U3y4eHHBIX METO/I0B WM X KOMOMHAIUH;
®  XapakTepu30oBaThb IMPOU3BEICHUS HCKYCCTBA C YYETOM MaTEMATHYECKHUX
3aKOHOMEPHOCTEM B IPUPOAE, MCIIOIb30BaTh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOATEIIbHOM TBOPYECTBE.

2. Coaep:xanue yueOHOro npeamera «MaremaTuka

Harypanensle yucna. Harypanbnbiil psa. JecstuyHas cucTeMa CUUCICHUS.

Apudmernueckue IeHUCTBUS € HaTypalbHbIMH uMciaamu. CBoOMCTBa apupMETHUYECKHX
JEHCTBHMA.

Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

UucnoBble BbIpaXXEHUSA, 3HAYCHHE YHMCIOBOrO BbIpaxkeHus. Ilopsnok nelcTBuil B
YHUCIIOBBIX  BBIPAKEHUSX, MCIOJNb30BaHME CKOOOK. PemieHne  TEKCTOBBIX — 3a/ad
apu(MeTHUECKUMH CrIocobaMu.

Jenurenn u kpatHele. CBOMCTBA M NMPU3HAKK AeIUMOCTU. [IpocThie u cocTaBHBIE Yncha.
Pa3znosxeHne HaTypaapbHOIO 4YMCIIa Ha MPOCTHIE MHOXUTEIHU. [lelneHue ¢ OCTaTKOM.

Hpobu. OO6bikHOBeHHBIE ApoOu. OCcHOBHOE CBOMCTBO Apodu. CpaBHEHHE

OOBIKHOBEHHBIX Jpo0eil. Apudmerndeckue AEHCTBHUS C OOBIKHOBEHHBIMHU

npoosimu. HaxoxaeHne 4yacTu OT LEJI0ro U IeJIOTO0 M0 €ro YacTH.

Hecatuunple npobu. CpaBHEHHE AECATHUYHBIX Ipobell. Apudmernueckue necTBus c
necsTUUHbIME  po0simu.  [lpencraBnenue paecatuyHoi ApoOuW B BHJE OOBIKHOBEHHOM
poOu ¥ OOBIKHOBEHHOM B BUJIE I€CATHYHOM.

IIponeHTEl; HaXOXKACHHUE TPOLIEHTOB OT BEJIMYMHBI U BEJIMYUHBI 110 €€ IPOLCHTAM.

OTHoleHNEe; BBIpaXXKEHHE OTHOLIEHUS B MpoleHTax. IIpomoprus; oCHOBHOE CBOICTBO
IIPONOPLIUH.



Pemienue TekcTOBBIX 3aa4 apU(PMETUYECKIMH CIIOCOOAMH.

PannonaneHeie yncia. I1010KUTENBHBIE U OTPULATENIBHBIC YUCIIA, MOLYJIb YHUCIIA.

MHOXECTBO LENBbIX 4YMCENl. MHOXKECTBO pPALMOHAIBHBIX YHUCEN;, PalUOHAIBHOE YHUCIIO
Kak OTHOLIEHHE m/n, rae M — LeJ0e YHUCIo, a N — HaTypajJbHOE.

CpaBHeHHE pallMOHAIBHBIX YUCe. Apu(MeTHdecKre IeHCTBHS ¢ pallMOHAIbHBIMU

yrcnamu. CBoiicTBa apupmeTnueckux AeictBuii. CTeneHb C LeIbIM MOKa3aTeNIeM.

[elictBurenpHble uncia. KBagpaTHbld KOpeHb M3 uncia. KOpeHb TpeThel CTENEHHU.
[Tonsatne 006 wuppaunoHambHOM uyuciae. JlecATHuHble NPUOIMKEHUS HPPALMOHATIBHBIX
YUCEIL.

MHOX€eCTBO ~ NEHCTBUTENBHBIX YWCEN; IPEICTABICHHUE JCHCTBUTEIBHBIX  YHUCEI
0ECKOHEUHBIMU JIECATHUHBIMU 1po0siMu. CpaBHEHHUE JICHCTBUTEIBHBIX YUCET.

KoopaunatHas npsimas. M3o0pakeHue 4ducesl TOYKaMHU KOOPAMHATHOM MPSMOH.

YucnoBble IPOMEKYTKH.

W3mepenus, npuOaMKeHusl, OLeHKU. Pa3mepbl 00bEKTOB OKPYKAIOIIEro MUpA.

[MpubmmxEéHHOe  3HAUYEHWE  BEIWYHMHBI, TOYHOCTh mnpuOmmKeHus. OKpyriieHue
HATypalbHbIX 4YHCEI M JECATHYHBIX JApoOeil. Ilpukuaka u OLEHKa pe3yJabTaToB
BBIYMCIICHUM.

Anrebpanyeckue BbIpaKEHUs. DyKBEHHbIE BBIpa)K€HUS (BBIPRKEHUS C EPEMEHHBIMH).
UucnoBoe 3HaueHHE OYKBEHHOTO BbIpaxkeHMs. JlONMycTHMBbIE 3HAUEHUS IEPEMEHHBIX

IIpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUH Ha OCHOBE CBOMCTB apu(METHYECKUX
neiictBuil. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUI. ToXIeCTBO.

Crenenp ¢ HaTypalbHBIM IIOKa3zareneM U €€ cBolcTBa. OIHOYICHBI M MHOTOUJICHBI.
Crenenp MHorouwieHa. CrokeHue, BBIYMTAHHE, YMHOXXEHHE MHOIOWIEHOB. POpMyIibl
COKpPAIIEHHOIO YMHOXCHMS: KBaJpaT CyMMbl M KBajapaT pasHocTH. Dopmyna pa3HOCTH
kBasipaToB. [IpeoOpa3zoBaHue 11€710r0 BBIPAXKEHUS B MHOTOWIEH. Pa3noxeHne MHOTO4JIEHOB
Ha MHOXXHTEIH. MHorowieHsl ¢ ogHou nepemeHHoW. Kopenp MHorounena. KBagparHbiii
TPEXUJIEH; PA3JI0KEHUE KBAJPATHOIO TPEXUIIEHA HA MHOKHUTEIIN.

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO anreOpamdeckoil apobu. CroxeHue,
BBIYMTAaHUE, YMHOXEHHE, JelieHne anredpamdeckux apobeid. CrenmeHb ¢ IEIbIM
IIOKa3aTesIeM U €€ CBOMCTBA.

PanmonanbHble BoIpaykeHUS U UX peoOpazoBanus. J(oka3aTeabCTBO TOXKIECTB.

KBagpatHele kopHu. CBoiicTBa apuU(METHYECKMX KBaJpaTHBIX KOpPHEH U HX
IPUMEHEHHE K TMpeoOpa3soBaHMIO YHCIOBBIX BBIPAKEHUH W BBIUMCICHUSIM. Y paBHEHUS.
VYpaBHenue c¢ onHol nepeMmeHHOH. Kopenb ypaBHeHusa. CBONCTBa YHCIIOBBIX PABEHCTB.
PaBHOCHJIBHOCTBH ypaBHEHHIA.

JIuneitHoe ypaBHeHue. KBaapaTHoe ypaBHeHHe: QopMmysa KOpHEH KBaJpaTHOTO
ypaBHeHusA. Teopema Buera. Pemenune ypaBHEHHI, CBOIAAIIMXCA K JIMHEUHBIM U
KBaJpaTHbIM. [IpuMephl pelieHus ypaBHEHMH TpPETbeW M 4YETBEPTOU CTEIEHEHN.

Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUH.

VYpaBHeHHE ¢ AByMs INEpEMEHHbIMU. JIMHENHHOE ypaBHEHHE C JABYMS IIEPEMEHHBIMH,
MPUMEpHI PEIICHUs] yPaBHEHUH B IIEJbIX YHCTaX.

Cucrema ypaBHEHHUI Cc JAByMs nepeMeHHbIMU. PaBHOcHIbHOCTE cucteM. CHCTEMBI ABYX
JUHENHBIX YPaBHEHUW C JBYMs IIEPEMEHHBIMHU; PELICHUE IOJCTAHOBKOM M CIIOKEHHEM.
[Tpumepsl pelieHus CUCTEM HEJIMHEHHBIX YPAaBHEHHMM C JIBYMS

MEPEMEHHBIMH.

Perienue TeKCTOBBIX 33au aNreOpandeckuM CriocoOOM.

JlexkapToBbl KOOpAMHATBHI Ha IUIOCKOCTH. ['paduueckass MHTeprpeTanus ypaBHEHUS C
JIBYMsl TIepeMEeHHbIMH. ['paduk JTUHEHHOro ypaBHEHHs C JABYMs I€PEMEHHBIMHU; YIIIOBOM
KOA(p(UIMEHT MpsMOI; YyCIOBHE MapajUIeNbHOCTH MpsAMBIX. ['paduxu mpocTeimmx
HEJIMHEHHBIX YypaBHEHMI: mapabona, rumnepbonia, OKpYKHOCTb.

I'padpuueckas MHTEpHIpeTaLUs CUCTEM YPAaBHEHHH C IBYMsI IEPEMEHHBIMHU.

HepasencrBa. UnciioBble HEPABEHCTBA U UX CBOMCTBA.



HepaBenctBo ¢ onxHOWM mnepemMeHHOW. PaBHOCWIBHOCT HEpaBEHCTB. JIMHEHBbIE
HEpaBEHCTBA ¢ OJHOW mnepeMeHHOM. KBaaparHeie HepaBeHCTBa. CHUCTEMBbI HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

Oynkuun.  IIpumepsl  3aBUCHMOCTEH; npsAMas MPONOPLUOHANBHOCTh, OOpaTHas
PONOPIHUOHATIBHOCTD. 3aJjaHue 3aBUCHUMOCTEW (OpMyIaMu; BBIYHCICHHS MO (OpMyIiaMm.
3aBUCUMOCTH MeXJy BeiauuuHamu. IIpumepsl TpaduKOB 3aBHUCHMOCTEH, OTpa)KaroIIMX
peasibHbIE MTPOLIECCHI.

Yucnosele (ynkuuu. Ilonsrue ¢yHkumuu, oOnacTe NpUMEHEHHS U 00JACTh 3HAYECHUS
¢ynkumu. CrnocoObl 3amanus ¢ynkuuu. ['padux ¢ynkumu. CpoiicTBa QyHKIMH, HX
oTpakeHue Ha  rpapuke. DyHKIMM,  ONHUCBHIBAIOLIME  MPSAMYHO U OOpaTHYIO
PONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX IpaduKku U cBoiicTBa. JInnelHas ¢pynkuus, e€ rpapux
u coiictBa. KBagpaTuunas QpyHkuus, e€ rpaguk U cBOMCTBA.

CrenenHnble (QYHKIMM C HaTypajJbHBIMH TOKazarelsiMu 2 W 3, uUX Tpapuku H
cBoricTBa. ['paduku pynkimit

Uucnossle nocinenoBaTebHOCTH. [IoHATHE YMCIIOBOM MOCIENOBATEIBHOCTH.

3aziaHue NOoCIeJ0BaTeIbHOCTU PEKYPPEHTHOM (hopMysioit 1 popMyioii n-ro 4ieHa.

Apudmernueckass u  reomerpuueckas —mporpeccud. PopMmynbel  n-ro  4YJeHa
apu(METHUECKOW M T€OMETPHUUYECKOW MpPOrpeccuil, CyMMbl NMEPBBIX I-X YJIEHOB.

N3o00pakeHne wieHOB apu(METHYECKOW M TEOMETPHUYECKOW MPOTpecCHil TOYKaMu
KOOPAMHATHON IIOCKOCTU. JIMHEHHBI M AKCIOHEHUHUANbHBIA pOCT. CI0XKHBIE IPOLEHTHI.

OmnwucarenpHast cratuctuka. llpeicraBieHne MaHHBIX B BUAE TaOIHI, JHarpamw,
rpa¢ukoB. CiydaiiHass U3MeHUMBOCTh. CTaTHCTUYECKUE XAPAKTEPUCTHKU HAaOOpa JaHHbBIX:
cpeaHee apu(MeTHYecKoe, MenuaHa, HauOOJibllee W HAWUMEHbIIEEe 3HAYCHUS, pa3Mmax.
[IpencraBieHne o BBIOOPOYHOM HCCIIEIOBAHUY.

CrnyuaiiHble cOOBITHS U BeposATHOCTb. [loHsTHE O ciayyailHOM ombITe M Ciay4ailHOM
coobiTun. Yactora cayyaiiHoro coObitTug. CTaTHCTUYECKMH MOAXOA K  MOHATHUIO
BEPOATHOCTH. BepOsSITHOCTH MPOTHBOIONOKHBIX COOBITHI. JlOCTOBEpHBIE M HEBO3MOXKHBIE
coObITus. PaBHOBO3MOXKHOCTE coObITHH. Kitaccuueckoe omnpeseseHue BepoSTHOCTH.

KomOunaropuka. Pemnienne KOMOMHATOPHBIX 3a/ad mepeOopoM BapHaHTOB.

KomOunaTopHoe npaBuiio yMHokeHUs. [lepecTaHoBKU U pakTopHat.

Harnsgnas reomerpust. HarmsinHele npenctaBieHHss O (QUIypax Ha IJIOCKOCTH:
npsiMasi, OTpEe30K, JIyd, YroJj, JIOMaHas, MHOTOYTOJIBHHUK, OKPYXXHOCTb, KpPYT.

YeTbIpEXyroabHUK, MPSIMOYTOJIbHUK, KBaApaT. TpeyroibHUK, BHJBI TPEYTrOJIbHUKOB.
[IpaBuiibHBIE ~ MHOTOYTOJIBHMKH. B3auMHOe  pacrmoiokeHue  JBYX MpsIMBIX, JIBYX
OKPYXXHOCTEH, NpsIMOH U OKpPYKHOCTH. M300paskeHue reomMeTpuueckux ¢Guryp m ux
KOH(pUTypamui.

JlnnHa otpeska, nomaHol. Ilepumerp MHoroyrosnbHuka. EAMHUIBI M3MepeHUs AJIMHBI.
W3mepenne [UIMHBI OTpe3Ka, IOCTPOCHME OTpe3Ka 3aJaHHOW JJIuHBI. Buasl yrios.
I'panycnas mepa yrima. M3mepeHne M IOCTPOEHHE YIVIOB C MOMOUIBIO

TpaHcnoptupa. buccekrpuca yria.

[lonsiTne  momaau  QUrypsl;  €AUMHMIBI  U3MepeHus — miuowm@aau.  [lnomane
OpsAMOYTOJIbHUKA, KBajpata. PaBHoBenukue ¢urypel. Paspezannme u  cocraBieHHe
FeOMETPUUECKUX QUryp.

Harnsinaele mpenctaBieHUss O TPOCTPAHCTBEHHBIX (urypax: KyO, mapasiesenuner,
npusMa, nupammna, map, cpepa, KOHYC, LUIHMHIP.

N300parkenne npocTpaHcTBeHHbIX ¢uryp. IIpumeps! cedenuit. MHOrOrpaHHHKH.

[IpaBmiibHbIE MHOTOTpaHHUKHU. [Ipumepbl pa3BEPTOK MHOTOIPAaHHUKOB, LMIUHApPA H
KoHyca. M3rotoBneHue Moienei IpocTpaHCTBEHHBIX (QUTYD.

[Tonstue 06béMa; enuHUIBI 00bEMa. OOBEM TPAMOYTOJIBHOTO MapasuIeenurena, Kyoa.

ITonatue o paBeHnctBe ¢uryp. LleHTpanbHas, oceBas U 3epKajbHas CHUMMETpPUH.

N3o0pakeHne CUMMETPUIHBIX QUTYP.

I'eomerpuueckue purypsl. [Ipsmeie u yrubl. Touka, npsimast, IIOCKoCTh. OTPE30K,



nyd. Yroia. Buael yriios. BepTukaibable U CMEXHBIE YIUIBL. buccekTpuca yria.

[TapannensHble M nepecekaromuecs npsMele. lleprneHauKyisspHbIe TpsAMBIE.

Teopemsl 0 mapaIeIbHOCTH U NEPIEHAUKYIAPHOCTH IpsiMbIX. [leprieHaukysip u

HAKJIOHHAA K NpsAMoil. CepeAHHbBIN NEPIEHANKYIISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBONCTBA OMCCEKTPHUCHI YIja U CEPEIUHHOTO

NEPIECHIUKYIIAPA K OTPE3KY.

Tpeyronpauk. Beicota, mMeamana, OMCCEKTpHCa, CpelHSS JTUHHS TPEyroJbHHKA.

PaBHOOepeHHBIE ¥ PAaBHOCTOPOHHHME TPEYTOJbHUKH; CBOMCTBA M  IPU3HAKU
PaBHOOEPEHHOTO TPEYroibHUKA. [IpU3HAKU paBEHCTBA TPEYrOJbLHUKOB.

HepaBenctBo  TpeyronpHuka. CoOOTHOIIEHMS  MEXAY CTOPOHAaMH UM YIVIAMH
TpeyroibHuka. CyMMa YIJIOB TpeyrojibHUKa. BHelIHWe yribl TpeyroyibHHKAa.

Teopema ®aneca. [logobue TpeyronpHuKOB. [Ipr3HaKu Mogo0us TPEYroJbHUKOB.

Teopema Iludaropa. CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyrojpHuka U yrioB or 0 mo 180°, mpuBemeHue K OCTpPOMY YTIIy.
Pemenne npsMoOyroiapHbeIX TpeyroibHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMysbl, CBA3BIBAIOIIME CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC OJHOIO M TOTrO XK€ yrija.
Pemienne TpeyrosbHMKOB: TeOpeMa KOCUHYCOB U TEOpPEMa CHHYCOB.

YereipéxyronbHuk. [lapamnenorpamMm, €ro CBOWCTBA M IPU3HAKH.

[IpssmoyronbHUK, KBajapaT, poMO, HX CBOICTBA W MpU3HAKU. Tpameuus, CpenHss
JIMHMS TPANCLVH.

MHoroyroinbHuK.  Beimykiele  MHoroyroipHukd. CymMMa  yIJIOB  BBIIYKJIOTO
MHOTIOYrojbHuKa. [ IpaBuibHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb u kpyr. [yra, xopma. Cexrtop, cerMeHT. LleHTpaibHbIil yroui,
BIIMCAHHBIM Yroj; BEJIMYMHA BIMCAHHOIO yria. B3auMHOEe pacnonoxeHue NpsAMON U
OKPY’KHOCTH, JBYX OKpyXHOCTe. KacareinpHas M CeKyllas K OKPYKHOCTH, UX CBOMCTBA.
BrincanHbple M ONMCAaHHBIE MHOTOYIOJbHUKH. OKPY>KHOCTb, BIINCAHHAsi B TPEYrOJbHUK, U
OKPY’KHOCTb, OIIMCaHHAas OKOJIO TPEYroJbHWKA. BrucaHHbIE M ONUCAaHHBIE OKPYKHOCTH
IIPABWJIBHOTO MHOT'OYTOJIbHHKA.

I'eomerpuueckue mpeoOpazoBanusd. [lonstue o paBeHctBe (¢uryp. Ilonsatue o
JBUKEHUM: OCEBAsi U LICHTPAJIbHAsE CUMMETPUH, TapaJlIeIbHbINA IEPEHOC, TIOBOPOT.

Pemrenne 3amady Ha BBIYMCIICHHUE, JOKA3aTEIbCTBO U IIOCTPOEHUE C UCIOJIb30BaHUEM
CBOMCTB U3yYEHHBIX QUTYP.

N3mepenne reoMeTrpuyeckux BeauuuH. JlnumHa otpeska. PaccrosHue OT TOYKH 10
psAMOM. PaccTosiHue Mex 1y napayiebHbIMU IIPSIMBIMU.

IIepuMeTp MHOTOYTOJIBHUKA.

JInvHa OKpY>KHOCTH, YUCJIO I, JUIMHA TYTH OKPY>KHOCTH.

I'panycHas Mepa yriia, COOTBETCTBHE MEXAY BEIWYMHOM LEHTPAJIBHOIO Yyriaa u
JUTMHOW JTyTH OKPY’KHOCTH.

[Tonatue riomany 1uiockux Quryp. PaBHOCOCTaBiI€HHBIE M PAaBHOBEIUKHE

¢urypsl. Ilnomans npsMoyroinpHuka. Ilnomanu mnapamienorpamMma, TpEeyroJbHHKA H
Tpaneuuu. Ilnomans mHoOroyrossHuka. Ilnomans kpyra M Iomans CEKTopa.

CooTHo1IeHNE MEXTy MIOMAASIMH MOAOOHBIX UTYP.

PemreHne 3ama4 Ha BBIYMCIIEHME U JIOKA3aTENIbCTBO C HCIIOIB30BAHMEM HW3YYEHHBIX
dopmyn. Koopnunatel. YpaBHenue mpsmoit. KoopaunaTel cepenunbl oTpeska. Dopmyia
PacCTOSIHUSA MEXAY ABYMS TOUKaMU IJIOCKOCTHU. Y PaBHEHHUE OKPYKHOCTH.

Bexktopsl. [lnuHa (Monynb) BekTopa. PaBeHcTBO BekTOopoB. KosmnHeapHble BEKTOPHI.
Koopaunatel BeKTOpa. YMHO)XKEHHME BEKTOpAa Ha 4YHCIO, CyMMa BEKTOPOB, pa3IOKEHUE
BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalsIpHOE IPOU3BEIEHUE BEKTOPOB.

TeopeTuKO-MHOKECTBEHHbBIE TMOHATUA. MHOXKECTBO, 3JEMEHT MHOXECTBA. 3a/laHue
MHOKECTB TEPEYUCICHUEM DJJIEMEHTOB, XapAKTECPUCTUUYECKUM CBOMCTBOM.



CranpmapTtHele 0003Hau€HHUS YMCIOBBIX MHOXecTB. Ilycroe MHOXECTBO U  €ro
ob6o3nauenue. [TonmMuoxxkecTBo. OOBbEIMHEHNE U TIEpECEUEHUE MHOKECTB.

Nntroctpanyst OTHOIIEHUI MEKy MHOKECTBAMU C IIOMOILBIO uarpamm Jisepa

— BenHa.

OnemeHTsl Joruku. OnpeneneHne. AKCMOMBI U TeopeMbl. Joka3zaTenabCcTBO.

JlokazatenbcTBO OT NOPOTHBHOrO. Teopema, oOpatHas gaHHOW. [lpumep wu
KOHTPIIPUMED.

[TonsiTHe O pPaBHOCHIILHOCTH, CJEIOBAaHUH, YINOTPEOJICHHE JIOTUYECKUX CBSI30K €CIH...
TO, B TOM U TOJIBKO B TOM ClIy4ae, JJOrMUeCKHUE CBA3KU U, UJIH.

Matematuka B HCTOpUYECKOM pa3BuUTUU. HMcropus ¢GopMupoBaHHsS MOHSITHS 4YMCA:
HaTypaJbHbIE YMCIA, TPOOU, HEAOCTATOYHOCTh PAIlMOHAIBHBIX YHCEN JJIsI TEOMETPHUCCKUX
U3MEpEeHMil, uppaluoHanbHble uucna. CTapuHHbIE CHCTEMBI 3amucu 4yucen. JpoOu B
BaBunone, Erunte, Pume. OTtkpeiTHe aecsTHUHBIX OpobOel. CTaprHHBIE CHCTEMBI MEp.
Jecsatuunblie 1pobu u MeTpuueckas cucrema Mep. [losiBieHne oTpunaTenbHbIX YUCEN U HYJIS.
JI. Maraunkuit. JI. Ditnep.

3apoxxaenue anreOpbl B Henpax apudmeruxu. Amn-Xopesmu. Poxnenue OykBeHHOU
cumBonuku. [I. ®@epma. @. Buer. P. [exapt. Mctopus Bompoca o HaxoxjaeHUu (Hopmyn
KOpHEW anreOpanvyeckux ypaBHEHUH, HEpa3peluMoCTh B paauKaiaxX YpaBHEHUU CTEICHH,
oomnbieit yeteipéx. H. Tapranss, Jx. Kapmgano, H. X. A6ens, O. Nanya.

N300perenne Metroma KOOpAWHAT, MO3BOJISIIOIIETO IEPEBOJUTh TE€OMETPHYECKHE
00BEKTHI Ha SA3bIK aITreOphl.

3. Temaruueckoe IJIAHUPOBAHHE

Ne HasBanme pasgena KoanuyectBo | JlesTenbHOCTh YUUTENS C YUETOM
YacoB Ha MporpaMMbl BOCIIUTaHUS (MOTYJIS
HU3yYeHHe «IIIKonbHBIN YPOK»
MaremaTuka S KJjace
1. | HarypayibHble Yynclia ¥ HYJIb 27 [IpruMeHeHne HHTEPaKTUBHBIX
dbopM yuebHOH paboOTHI,
CTUMYJIUPYIOLTUX
MTO3HABATEJIbHYI0 MOTUBAIINIO
2. | YucnoBble 1 OYKBEHHBIE BBIPDAKEHUS 29 [TpumeHeHue TpynmnoBoil padoTsl,
3. | domu u npobu 13 KOTOpasi yYUT KOMaHIHOW paboTe
4. | JleiictBus ¢ ApoOsMu 28 1 B3aUMOJICHCTBHIO, UTPOBBIX
5. | Jecsatuansie qpodu. 42 METOIUK.
NuannuupoBanue u nogaepxka
HCCIIEN0BATEIbCKON

JeSITEIbBHOCTH B (popme
WHAUBUAYAJIBHBIX U IPYNIIOBBIX

nproOpecTy HaBbIKU
CaMOCTOSITEIIbHOTO PEIICHHS
TEOPETUYECKOMN MPOOIEMBI

6. | IToBTOpenue 31 IIpumeHeHne quckyccu,
JTAIOLINX BO3MOKHOCTh
MPUOOPECTH OTBIT BECHUS
KOHCTPYKTMBHOTO JMajora

HUroro 170
MartemaTuka 6 kjacc
1 | [ToBTOpEeHUE Kypca MaTreMaTHKH 5 8 [IpuMeHeHre HHTEPAKTUBHBIX
KJjlacca ¢dbopm yuebHOI paboTHl,

CTUMYJIUPYIOIINX

IMPOCKTOB, YTO JA€T BO3MOXHOCTDH




IMO3HaBaTCJIbHYO MOTHBAIIUIO

ITponoprmoHaaIbHOCTD

27

JenumocTs umncen

35

OTtpunarenbHble Ynucia

33

Ol winN

®opMmyIbl U ypaBHEHUS

39

[TpumeHeHue TpynmoBoil paboTsl,
KOTOpasi yYUT KOMaHIHOU paboTe
¥ B3aUMOJICHCTBUIO, UTPOBBIX
METOJTUK.

NunnyupoBanue U NogaepxKka
MCCIIeJ0BATEIbCKOM
NESITENILHOCTH B hopme
WHJIUBHTyJIbHBIX U TPYIIIOBBIX
IPOEKTOB, YTO J]A€T BO3MOXKHOCTb
NpruOOpPECTH HaBBIKK
CaMOCTOSITEIIbHOTO PELICHHS
TEOPETHYECKOH MPOOIIEMBI

IToBTOpeHue

28

IIpuMeHeHne qucKyccu,
JIAIOIIUX BO3MOKHOCTh
IIPUOOPECTH OIBIT BEJICHUS
KOHCTPYKTUBHOIO JMAJIOra

Hroro

170

Aunredpa 7 kiaacc

Ha3Banue pa3aena

KognuecTBo
YyacoB HA
H3yYeHHe

JlesITeNnbHOCTD yUUTENs ¢ y4eTOM
MIPOTpaMMBbI BOCTIUTAHHS (MOTYIIS
«IIKOnBHBIN YPOK»

[ToBTOpEHME

3

[IpuMeHeHe HHTEPAKTHBHBIX
dhopm yuebHOIT paboTHI,
CTUMYJTHPYIOIINX
ITO3HABATCIIbHYO MOTHBALIUIO

MaTteMaTH4eCKUN SI3BIK

21

IIpuMeHeHue rpynmnoBon

w

DyHKIUA

23

paboThl, KOTOpask yUUT

Crenesn C
[moKasarejieM

HaTypaJlbHbIM

14

KOMaHJHOH paboTe u
B3aUMOJICVICTBUIO, UTPOBBIX

MHOTO1IeHbI

23

METOIUK.

BeposrtHocTh

10

NuannuupoBanue U noaaepxka
UCCIIEI0BATEIbCKOU
NeSITeIbHOCTH B (hopme
VHAWBUYAJIBHBIX U TPYIIIOBBIX
MIPOEKTOB, YTO AAET
BO3MOKHOCTh IPHOOPECTH
HAaBBIKM CAMOCTOSITEIIBHOTO
peLIeHUs TEOPETUYECKON
poOIIEeMbI

IToBTOpEeHUE

[Ipumenenue quckyccui,
JAOIINX BO3MOXKHOCTh
IPUOOPECTHU OMBIT BEACHUS
KOHCTPYKTHUBHOTI'O Majiora

Hroro

102

Aunredpa 8 kiacc

Parnmonanbubie BBIPpAXKCHUA

25

IIpuMeHeHue rpynnoBon

CreneHs ¢ 1eJIBIM ITOKa3aTeIeM

16

paboThI, KOTOpask YUYUT

KBagpaTHbie kKopHU

19

KOMaHJIHOW paboTe u




KBanpaTHbie ypaBHEHUS

21

BepositHOCTB

B3aMMOJECHCTBHIO, UTPOBBIX
METOJIUK.

WNHnnmupoBaHue U nogaepxKKa
HCCIIEA0BATEIbCKOU
NesITeIbHOCTH B (hopMme
WHJUBUAYAIBHBIX U IPYNIOBBIX
IIPOEKTOB, UTO JACT
BO3MOXHOCTb IIPUOOpPECTH
HaBBbIKU CAMOCTOSATEIBLHOTO
peLIeHUs TEOPETUYECKON
POOIEMBI

IToBTOpenue

14

IIpuMeHeHne qucKyccuu,
JAIOIUX BO3MOKHOCTh
pUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOI'O MAJI0Ora

Hroro

102

Anredpa 9 kaacc

HepasencrBa

23

KBanparuunas ¢pyHKIms

23

Kopnu n-ii crenenun

13

[Iporpeccun

21

g wnN e

DIeMEHTbI Teopuu
BEPOSTHOCTEH M CTATUCTUKU

[IpuMeHeHue rpynnoBon
paboThl, KOTOPask yUUT
KOMaHJHOH paboTe u
B3aMMOJECHCTBHIO, UTPOBBIX
METO/TUK.

WHnnumupoBaHue U nogaepxka
UCCIIE0BATEIBCKON
NesITeIbHOCTH B (hopMme
WHIUBUAYAIbHBIX U TPYNIOBBIX
IIPOEKTOB, UTO JAET
BO3MOXKHOCTb IPUOOpECTH
HaBBbIKU CAMOCTOSITEIILHOTO
peuIeHusI TEOPETUYECKON
poOJIeMbI

IToBTOpEeHME

15

[IpuMeHeHne qucKyccnu,
JAIOLINX BO3MOKHOCTh
MPUOOPECTH OTIBIT BEJICHUS
KOHCTPYKTHMBHOI'O 1Majora

Hroro

102

Ha3zBanue pasaena

KoaunuyecTBo
4acoB
U3ydyeHune

Ha

JlesTenbHOCTh yuuTess ¢
Y4E€TOM MPOTrpaMMBbI
BOCIUTAHUS (MOZYJIsA
«IIIKOIBHBIN YPOK»

I'eomerpus 7 kiaace

HavanbHpie  reomerpuyeckue
CBEIEHUS

10

[IpumeHeHne HHTEPAKTUBHBIX
dhopm yueOHOI paboTHI,
CTUMYJIHPYIOIIHX
ITO3HAaBATCJIbHYO MOTHBAIIUIO

TpeyroabHUK

17

w

[TapannensHble NpsMbIe

13

COOTHOILIIEHUSA
CTOPOHAMU u
TPEYroJbHUKA

MEXIY
yrilaM#

18

[IpumeHeHue rpymnmnoBoi
paboThI, KOTOpast yUuT
KOMaH/HOU paboTe u
B3aUMO/ICHCTBHIO, UTPOBBIX
METOJIUK.




WHnnmupoBaHue U nogaepxKKa
HCCIIEA0BATEIbCKOU
NesITeIbHOCTH B (hopMme
WHJUBUAYAIBHBIX U IPYNIOBBIX
IIPOEKTOB, YTO JACT
BO3MOXHOCTb IIPUOOpPECTH
HaBBbIKU CAMOCTOSATEIBLHOTO
peLIeHUs TEOPETUYECKON
POOIEMBI

5 IToBTOpEHME 10 [Ipumenenue quckyccui,
JAIOIUX BO3MOKHOCTh
pUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOI'O AMAJI0ra

Hroro 68
I'eomerpus 8 kiace

1 BBoaHoe noBTopeHue 2 [IpuMeHeHre HHTEpaKTUBHbBIX
¢dhopM yueOHOU paboTHI,
CTUMYJIUPYIOIINX
[103HABATEJIbHYI0 MOTHUBALIHIO

2 YeTbIpexyrolbHUKH 12 [Ipumenenue rpynmnoBoit

3 [Tnomanm 13 paboThl, KOTOpast y4uT

4 [TogoOHbIE TPEYTONBHUKH 18 KOMaHIlHOfI pabore u

5 OKpY’KHOCTb 16 B3aMMOJIEHCTBHIO, UTPOBBIX
METO/MK.

NuannyupoBanue U noaaepKka
UCCIIEI0BATEIbCKOU
NEesITeTLHOCTH B hopMe
VH/IMBUAYAJIBHBIX U TPYIIOBBIX
MIPOEKTOB, YTO J1aeT
BO3MOXHOCTb IPHOOpECTH
HaBbIKH CaMOCTOSITEIILHOTO
pELIEHUS TEOPETUUECKON
poOIIEeMBbI

6 IToBTOpEeHNE 7 IIpuMeHeHne qUCKyccun,
JAIOIINX BO3MOXKHOCTh
proOpECTH ONBIT BEIECHUS
KOHCTPYKTUBHOTI'O 1MaJIora

Htoro 68
I'eomerpus 9 kiaace

1 [ToBTOpEeHune 2 [IprMeHeHne HHTEPaKTUBHBIX
(dhopM yueOHOM paboTHI,
CTHUMYJTUPYIOIINX
MI03HABATEIbHYI0 MOTHBAIIHIO

2 Bexropst 9 [IpumMeHenne rpymnmnoBoi

3 Meroa koopauHaT 11 paboThl, KOTOpast yUuT

4 CooTHoteHus MEXKITY 12 KOMaHHHOfI pabote n

CTOpPOHAMH u yriaiamu B3aUMOJIEHCTBHIO, UTPOBBIX
TPEYroJIbHUKA. CkansspHoe METONIHK.
ITPOU3BEJICHAE BEKTOPOB. MunnunpoBanue u MoepiKKa

5 JUTHa OKPYXKHOCTHU U IIJIOINAAb 12 HCCIIE/I0BATENLCKOM

Kpyra

NesITeIbHOCTH B (hopMme




6 JIBrxenune 12 WHIMBUIYAITBHBIX U TPYIIIOBBIX
7 HauvanrnHsie CBEIECHUSA u3 2 IIPOCKTOB, YTO JACT
CTEpPEOMETPUHN BO3MOXKHOCTH MpUOOpecTu
HaBbIKU CaMOCTOSITEIILHOTO
peuIeHusl TEOPETUYECKON
POOIeMBI
8 [ToBTOpenue. Pemenune 3anau 8 [IpumeneHne nUCKyCCUid,
JAIOIINX BO3MOXKHOCTh
IPUOOPECTH OMBIT BEJCHUS
KOHCTPYKTUBHOTI'O AMaJIora
Utoro 68
Aunreopa 7 - 9 knaccsl (k tunun YMK noa penaxkumeii A. I'. MopkoBuua u ap.)
e KosamnuectBo | /leATeJbHOCTH YYUTENIS € y4€TOM
11/-11 Tema (pa3nen) 4acoB Ha MporpamMMbl BOCIIUTAHUSA (MOLYJIA
H3y4YeHHe «IIIK0JIbHBIH YPOK»
7 Kaace
1 Maremarnueckuit SA3BIK. 13 [IpumeHneHue rpynmnoBoii padoTsl,

' Maremarnuyeckast MOJIENb. KOTOpasi y4UT KOMaHHOU paboTe u
2. JIuneitnast QyHKIHSL. 11 B3aUMOJICVICTBUIO, UTPOBBIX METOIUK.
Cucrempl  IByX  JIMHEWHBIX HMuunnuupoBanue U NoQIepKKa
3. YpaBHEHUI c TBYMSI 13 HCCIIEI0BATEIBCKOMN NEATENBHOCTH B

IIE€PEMEHHBIMU. ¢dbopme HHAMBUTYyaTbHBIX U
4 Crenens C  HaTypaJbHBIM 6 IPYNIOBBIX IPOEKTOB, YTO JIAET
' IIOKA3aTeJeM U €€ CBOMCTBA. BO3MOYKHOCTb NPHOOPECTH HABBIKH
5. OIHOYJICHBI. 8 CaMOCTOSTCJIIBHOI'O PCIICHUA
6 Muorounensl. Onepanuu Haj 15 TEOPETUYECKO MPOOIEMBI
MHOTOYJICHAMH.
7 Pa3noxkeHne MHOro4JI€HOB Ha 19
MHOKHTEIH.
8 @ZHKZHI/ISI 8
y=Xx".
9 DeMeHTbI CTaTUCTUYECKOM 4
' 00pabOTKH TaHHBIX.
[ToBTOpEHME. IIpuMeHeHne TUCKYCCHi, JaroInX
10. 5 BO3MOYKHOCTb NIPHOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTHUBHOTO JTHAJIOTa
8 kaacc
[ToBTOpenue kypca anreOpsr 7 [IpyMeHeHrne HHTEPaKTUBHBIX (POpPM
11. | xnacca. 2 yueOHOIl paboThl, CTUMYJIHPYIOLIIX
MI03HABATENbHYI0 MOTUBAIIHIO
12. | Anrebpandeckue 1poou. 21 [IpumeneHue rpynmnoBoii paboTsl,
OyHKIUA KOTOpast yYUT KOMaH/IHOW paboTe u
13. | y = x. Coiicra KBagparHoro 18 B3aMMOJIEHCTBUIO, UTPOBBIX METOIUK.
KOpPHSI. NuannuupoBanue u noaaepxxka
KBa,Z[paTI/I‘-IHaSI (byHKHHH- HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH B
14. | Oyuknus 18 (dbopMe MHIUBUIYATLHBIX U
y= k/x. I'pyHIIOBBIX IIPOCKTOB, YTO JACT
15. | KBampaTHbIe ypaBHEHHS. 21 BO3MOXXHOCTh PUOOPECTH HABBIKU
16 HepaBeHcTBa. 15 CaMOCTOATENLHOTO PELICHNs
' TEOPETHIECKOU MPOOIeMBI




[ToBTOpEHME. [IpumeneHnne TUCKYCCUid, TaroIIUX
17. 7 BO3MOYKHOCTh IIPHOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTHUBHOTO JTHAJIOTA
9 kJacc
18. PannonanbHble HEpaBeHCTBA U 16 [IpumeneHue rpynmnoBoii paboTsl,
WX CHCTEMBI. KOTOpasi y4UT KOMaHTHOU paboTe u
19. | CucreMbl ypaBHEHHUI. 15 B3aUMO/ICHICTBUIO, UTPOBBIX METOJIUK.
20. | YucnoBsie QyHKIHUH. 25 WunnuupoBanue u moIepxKa
21. | Ilporpeccun. 16 HCCIIEA0BATENIbCKON 1€ATEIbHOCTH B
OEeMEHTBI KOMOWHATOPHKH, (hopme MHAMBHAYAIBHBIX U
CTATUCTUKH u Teopun IPYNIOBBIX IPOEKTOB, UTO JIAET
22. | BepOSTHOCTEH. 12 BO3MOXXHOCTh TIPHOOPECTH HABBIKU
CaMOCTOSITENILHOTO PeLIeHHS
TEOPETUYECKON MPOOIEMBI
[ToBTOpEHMe. [IpumeHeHne AUCKYCCUH, TalOIInuX
23. 18 BO3MOYKHOCTB IIPHOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTHUBHOTO JTHAJIOTA
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