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Pabouyas nporpamma no y4vebHomy npeameTy «MartemaTuka» (6a30Bblil YPOBEHD)
(npegmeTHad o06nacTb «MaTtemaTvka W WHJOPMaTMKa») BKIHOYAET MOSACHUTE/NbHYHO
3arnucKy, cofep)kaHne 00y4YeHus, MaHWpyeMble pe3ynbTaTbl OCBOEHMSA MPOrpaMmmbl Mo
MatemaTuKe, TemaTuyecKoe naaH1poBaHue.

MMosicCHUTENbHAA 3anMcKa OTpaKaeT o6WMe Lenn U 3afadv U3yvyeHns mateMaTuKu,
XapaKTepUCTUKY MCUXON0rMYECKNX MPeAnoCcbIOK K eé N3yyYeHno 06yyatoLLMMmncs, Mecto
B CTPYKType Yy4yebHOro nnaHa, a TaKXe MoOAXoA4bl K OTOOpY cofep>kaHus, K
orpefeneHunto NiaHMpyembliX pesy/nbTaTos.

Cofiep>kaHne 06yyeHMs pacKpbIBaeT CoepXKaTe/ibHble IMHUK, KOTOPbIE Npea/iaratoTcs
Ana 0643aTeNIbHOro M3yYeHNs B KaXKA0M K/acce Ha YpOBHe cpefiHero o6Lero o6pasosaHus.

MnaHuMpyemMble pe3ynbTaTbl OCBOEHWUS MpPOrpammbl MO MaTeMaTuKe BKIHOYAKOT
NIMYHOCTHbIE, MeTanpeaMeTHbIe Pe3y/bTaTbl 3a BeCb MePUOL, 00yYeHNs Ha YPOBHe CpefHero
06LLEero 0bpasoBaHns, a TakxKe npeaMeTHble AOCTVXKEHNS 06YYatoLLLErocs 3a Kax/ibl rof
00y4eHus

MNMOACHUTEJIBHAA 3AIINCKA

[MporpamMmMa no mMatemMaTuke Ha ypoBHe CpefHero o6Lero 0bpasoBaHus paspaboTaHa
Ha ocHoBe ®I"OC COO ¢ y4ETOM COBPEMEHHBLIX MUPOBbLIX TPeboBaHWIA, NPEAbABNISEMbIX K
MaTematnyeckoMmy 06pa3oBaHuIo, 1 TPaauLMn pOCCUIACKOro 06pa3oBaHns. Peannsaums
nporpaMMbl N0 MaTemMaTtunke 06ecreynBaeT OB/lafeHMe KNHOYEBLIMU KOMMETEHLUAMN,
COCTaB/AOLLMMIN OCHOBY /19 CAMOPa3BUTUA U HEMPEPbIBHOIO 06pa3oBaHms, LLeNOCTHOCTb
OO6LLEKY/IbTYPHOTO, /IMYHOCTHOIO U MO3HAaBaTe/IbHOr0 PasBUTUA IMYHOCTU 00YYatOLLMXCS.

B nporpamme no martematvke y4TeHbl uen U NonoXkeHus KoHuenumu passutms
MaTemMaTn4ecKoro obpasosaHus B Poccuiickori ®efepauun. B cOOTBETCTBUM C Ha3BaHWEM
KOHLeNnuuu, MaTematnyeckoe o06pasoBaHME [O/DKHO, B YaCTHOCTW, NPefoCTaBNATb
KaXX40oMy 00y4arolemMmycsi BO3MOXHOCTb JOCTUXKEHMSI YPOBHSA MaTeMaTUYECKMX 3HaHWA,
HeobX0oAMMOro AN AanbHelLLen YCneLHOM XN3HN B 06LecTBe. VIMEHHO Ha peLLeHue 3TOM
3a4ja4mn HaLefeHa nporpamma no MatemaTvike 6a3oBOro ypoBHs.

B anoxy umdpoBoii TpaHchopmaummM BCeX Cdiep uYenoBevecKon [esTeNlbHOCTU
HEBO3MOXHO CTaTb  00pa30BaHHbIM  COBPEMEHHbIM  Ye/noBeKOM 6e3  6a30BOM
MaTemMaTU4ecKor MNOArOTOBKU. Y)Ke B LUKO/e MaTeMaTuKa C/Ty)XXUT ONOPHbIM NpeaMeToOMA/ S
N3YUYEeHUA CMEXHbIX AUCUMMNH, a B XXMU3HW MOC/E LUKO/bl peasibHOM HeobX04UMOCTbLHO
CTaHOBUTCA  HenpepbiBHOe o06pa3oBaHMe, 4TO TpebyeT MOMHOLEHHOW  6a30BOWA
06Le0bpa3oBaTe/ibHOM NOATOTOBKM, B TOM YMC/IE U MaTeMaTUYecKon. ST0 06YC/0B/IEHO
Tem, YTO B HalW AHW PacTéT YMC/O CrneumanbHOCTEN, CBA3AHHbIXC HEMOCPEACTBEHHbIM
NPUMEHEHNeM MaTemMaTUKK: N B Cepe 3KOHOMUKW, U B BU3HECE, N B TEXHOMOMMYECKNX
0bnacTax, U faxe B rymMaHuUTapHbIX chepaX. TakMM 06pa3om, Kpyrobydatolimxcs, 4ns
KOTOpbIX MaTeMaTMKa CTaHOBUTCA 3HAYMMbIM NPELMETOM, CYLLLECTBEHHO pacLUMpPseTCS.

MpakTUyeckass NONE3HOCTb MaTeMaTUKM 0O0YCMoBMeHa TeM, 4YTO e MpeAMETOM
SBNAOTCA (hyHAAMEHTa/IbHblE CTPYKTYPbl HaLLIEro Mupa: NpoCTPaHCTBEHHble (DOPMbl W
KONMYECTBEHHbIE OTHOLLEHUS OT NPOCTEMLLNX, YCBaMBaeMbIX B HEMOCPEACTBEHHOM OMbITE,
110 JOCTATOUYHO CNIOXKHbIX, HEOBXOAUMbIX [/ PAa3BUTUS HAYYHbIX U TEXHONOMMYECKMX e
Be3 KOHKPETHbIX MaTeMaTUYeCKMX 3HaHWIA 3aTPYAHEHONOHMaHWe NPUHLIMIOB YCTPOCTBA



M MCMNOMb30BaHWUSA COBPEMEHHON TEXHUKM, BOCMIPUATME U MHTEPMPETaLMsa pasHOObpa3Hoi
couManbHOW,  3KOHOMWYECKOW,  MOMIMTUYECKOW  MHGopMauun,  ManosgeKkTrBHa
MOBCEeAHEBHAs NpaKTU4Yeckasa [AesTeNnbHOCTb. KaXaomy 4enoBeKy B CBOEW KWU3HM
MNPUXOANTCS BbIMOMHATL [0CTATOUMHO C/IOXHbIE PACYETbl M COCTaBATb HEC/IOXKHbIE
rOPUTMbI, HaxoAWTb HY)XKHble (POPMY/bl U NPUMEHATb WX, BMafeTb MNPaKTUYECKUMU
NpuéMamm reoMeTPUYECKUX W3MEPEHUA W MOCTPOEHWUA, uuTaTb  MHDOPMaLMIO,
NpeAcTaBfneHHyld B Buay Tabnuy, AguarpaMm v rpaMkoB, >XUTb B YCNOBMSX
HeonpeaenéHHOCTU M NOHUMATb BEPOSTHOCTHbIN XapaKTep CnydaiHbIX COObITUIA.

OJHOBPEMEHHO C pacluMpeHneM cdep NPUMEHEHUS MaTEMATUKN B COBPEMEHHOM
obwectBe BCE 0o0fiee BaXHbIM CTAHOBUTCA MaTeMaTUYECKUA CTWIb  MbILINEHUS,
NPosSBNAOWMIACA B ONPeAenéHHbIX YMCTBEHHbIX HaBblkaX. B npouecce u3yyeHus
MaTeMaTMKMW B apCceHan NpUEMOB 1 METOLOB MbILLIJIEHNS YeNoBeKa eCTECTBEHHbIM 06pa3oM
BK/IOHAKOTCH MHAYKUMA M AeAyKumMsi, 0600LIeHMe N KOHKPETU3aUms, aHain3 U CUHTES,
Knaccudmkaums 1 cucTeMaTmsaumsi, abctparvpoBaHne U aHanorns.  OG6bEKTbI
MaTeMaTUYECKNX YMO3aK/KOUEHWIA, MpaBuia X KOHCTPYMPOBaHWSA PacKpbIBAOT MEXaHW3M
NOTNYECKMX  MOCTPOEHWI,  CMOCOGCTBYHOT  BbIpabOTKE  YMEHWS (POPMYNMPOBaTh,
060CHOBbIBATb M [JOKa3blBaTb CYXXAEHMWS, TEM CaMblM Pa3BMBAOT /IOrMYECKOE MbILLIEHME.
MaTeMaTVKe NpUHAANEXWUT Befylasd pofb B (POPMMPOBAHWM  airOPUTMUYECKONA
KOMMOHEHTbI MbILIEHNSA U BOCMIMTaHUN YMEHWI AeACTBOBATb MO 3aaHHbIM a/iropuTMaM,
COBEpPLLEHCTBOBATb M3BECTHbIE M KOHCTPYMPOBaTb HOBble. B npouecce pelueHns 3agay —
OCHOBHOW Y4Ye6HOIN [eATeNbHOCTM Ha YpPOKax MaTemMaTUKU — Pa3BMBatOTCS TBOPUECKas U
NpVKnagHas CTOPOHbI MbILLIEHWS.

O6yuyeHne MaTeMaTuKe [aéT BO3MOXHOCTb pa3BMBaTb Y 0O0Y4atOLMXCA TOUHYHO,
paumMoHanbHYt0 1 MHMOPMATMBHYHKO peyb, YMEHMEe OToMpaTb Hambonee noaxoAsiime
13bIKOBble, CMMBO/IMYECKMNE, Tpaduyeckme CpeacTBa AN BbIPOKEHUS CYXAEHUA U
HarnsAHOro UX NpeacTaBneHus.

Heo6X0AMMbIM  KOMMOHEHTOM 00LLUen KynbTypbl B COBPEMEHHOM TOJ/IKOBaHWUM
SBNAETCA 00LLlee 3HaKOMCTBO C METOAAaMU NMO3HaHWS AEACTBUTENBHOCTU, NPeACTaBIEHNEO
npeameTe 1 METOAE MaTEMATMKK, ero OTINUMSA OT METOLO0B eCTECTBEHHbIX 1 FyMaHUTaPHbIX
HayK, 06 0COGEHHOCTSX MPUMEHEHNS MaTeEMATVKN AN PELUEHNS HAaYUHbIX U MPUKNagHbIX
3afa4y. Takmm 06pa3om, MaTeMaTU4ecKoe 06pa3oBaHMe BHOCUTCBOM BKNag, B (hOpMMpoBaHmne
06LLEN KyNbTypbl YenoBeka.

N3yyeHne wmaTemaTuKn Cnoco6CTBYET 3CTETMUYECKOMY BOCMMTAHUIKO YeNOBEKa,
MOHMMaHMIO KPacoTbl W M3ALLECTBA MaTEMATUYECKMX PacCyXAEeHW, BOCMPUATUIO
reoMeTpuYecKnx hopm, YCBOEHMIO UAEN CUMMETPUMN.

[MpropuTETHLIMU LieNsAMM 00yYeHns maTtemaTrke B 10—11 kniaccax Ha 6a30BOM YpOBHe
ABNAKTCA:

(hopMUpOBaHME LEHTPa/IbHbIX MaTemMaTUYeCKMX MOHATUIA  (4MCNMOo, BENNYMHA,
reoMeTpuyeckas qurypa, rmnepemMeHHas, BEPOATHOCTb, (YHKLMSA), 06ecrneynBaroLmnx
MPEemMCTBEHHOCTb U NePCneKTUBHOCTb MaTeMaTMYeCKOro 0bpasoBaHns 06yyatoLLMXCS;

noABefeHre 06yyaroLLMXCA Ha LOCTYNHOM N5t HUX YPOBHE K 0CO3HaHWIO B3aMMOCBA3N
MaTeMaTUKN 1 OKPY>KatoLEero Mvnpa, NoHMMaHue MateMaTUKIN Kak 4acTu 06LLEeN KyNbTypbl



4e/0BeYECTBa,;

pa3BUTME WUHTENNEeKTYyaNlbHbIX M TBOPYECKMX  CMOCOOHOCTEN  06y4aroLimxcs,
Mo3HaBaTe/IbHOM aKTMBHOCTW, WICCNeA0BaTeNbCKUX YMEHWA, KPUTUYHOCTU MbILLEHWS,
NHTepeca K N3y4YeHU0 MaTeMaTUKW;

(hopmMypoBaHMe  (PYHKLUMOHA/IbHOM  MaTeMaTU4YecKolW  rpaMOTHOCTU:  YMEHWS
pacno3HaBaTb  MaTeMaTUYecKme acnekTbl B peasibHbIX XU3HEHHbIX CUTyauusax u npu
N3ydYeHUU OPYrux y4eOHbIX NpeameToB, MPOSBIEHNS 3aBUCMMOCTEN 1N 3aKOHOMEPHOCTEN,
(hopMynMpoBaTb KX Ha A3blKe MaTeMaTMKM W COo34aBaTb MaTeMaTuyeckKue MOAeNu,
MPUMEHATb  OCBOEHHbIA  MaTemMaTMYeCcKW annapar A8 pPelleHns  MpPakTUKO-
OPVEHTUPOBAHHbIX 3aJay, NHTepPnpPETMPOBaTh N OLEHMBATLMNOTYYEHHbIE Pe3y/bTaThbl.

OCHOBHbIMW NMHUAMM cofepXaHna maTematuku B 10-11 knaccax ABNAKOTCA:

«Yucna n BbluncieHns», «Anrebpa» («Anrebpanyeckme BbIpaXeHNs», «YpaBHEHNS U
HepaBeHCTBa»), «Hayana maTemaTMyeckoro aHanmsa», «leometpua» («IeomeTpuyeckue
(urypbl n nUx CBOWCTBa», «/3mepeHVe TEOMETPUYECKUX BeNYMHY»), «BepoATHOCTb U
CTaTUCTUKa». [JaHHble NVHUW pa3BMBalOTCA MapafieNlbHo, KaXpaas B COOTBETCTBMMC
COBGCTBEHHOW NTIOMMKOW, OHAKO He He3aBUCUMO OfHa OT [APYroi, a B TECHOM KOHTaKTe u
B3aumogencTemmn. Kpome aToro, X 06beAnHAET fIOrmyeckas CocTaBAoLWas, TpagnuUmMoHHoO
npucyLLias MaTemaTUKe 1 MPOHN3bIBAIOLLAA BCe MaTeMAaTUYECKME KYPCbl UCOAEPXKATEbHbIE
nmHuKn.  CopmynmpoBaHHoe B PIrOC COO TpeboBaHMe «BnafieHWe MeToJamMu
[0Ka3aTeNbCTB, aropuTMaMu peLleHns 3afad, YMeHue (popMynvpoBaTh OrMpefeseHuns,
aKCMOMbI U TEOPEMbI, NPUMEHATL MX, NPOBOAUTL AOKa3aTe/lbHble pacCcyXAeHus B xofne
peLleHns 3afay» OTHOCUTCH KO BCEM YYeOHbIM Kypcam, a (JOpMUPOBaHME JIOrMYECKUX
YMEHWA  pacripefensietcd No BCeM rogam 00yyeHUs Ha YpPOBHE CpefHEero o6Lero
06pa3oBaHus.

B cootBetctBMM ¢ POC COO matemaTtmKa aBnsetca 06s3areNnbHbIM NpeagMeToM Ha
[laHHOM YpOBHe 06pa3oBaHus. INporpamMmoin No maTeMaTnKe NpPeaycMaTpUBaeTCa U3yveHune
yyebHoro npegmeta «MatemMaTuKka» B paMkKaxX TPEX Y4YeOHbIX KypCOB:

«Anrebpa M Hayasna maTemMaTMyeckoro aHanmsa», «leomeTpus», «BepoATHOCTb U
CTaTUCTUNKa». POPMUPOBaHME NIOTMYECKNX YMEHMWIA OCYLLLECTBNAETCS Ha NPOTSHXKEHUN BCEX
neT 00yyeHNs Ha YpOBHE CpefHero 06Lero 06pasoBaHus, a 3/1EMEHTbI IOTUKWU BK/THOYAKOTCA
B COZiepXXaHue BCeX Ha3BaHHbIX Bbille YyYebHbIX KypCOoB.

ObLuee 4Mcno Yacos, PpeKOMEHAOBaHHbIX AN1A U3yYeHUa matemaTukn — 340 4acos: B
10 knacce — 170 yacoB (5 uvacoB B Hepgen), B 11 knacce — 170 yvacos (5 4yacosB
HeZento).

INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3SOBAHMUASA

3yyeHne maTeMaTVKy/ Ha YpOBHE OCHOBHOIO O6LLEro 06pa3oBaHUA Hamnpas/ieHO Ha
[JOCTUDKEHME — 00y4YalWMMUCA  JIMYHOCTHBLIX,  METanpeAaMeTHbIX U MPeAMETHbIX
06pasoBaTesibHbIX Pe3y/ibTaToB OCBOEHMSA Y4eOHOro npeamMeTa.
JINHHOCTHBIE PE3YJIBTATDBI

B pesynbtate nsyyeHWs maTteMaTWKU Ha YPOBHE CpPefHero o6uiero obpasoBaHusy
obyuyatowerocs 6yayT chopMMpoBaHbI Cieaytowmne MYHOCTHbIE pe3y bTaTbl:

1) rPa’kIaHCKOT0 BOCIIMTAHMS



CPOPMMPOBAHHOCTL  TPaXKAAHCKON MNO3uUMM  06y4varoLerocd Kak akTUBHOIMO U
OTBETCTBEHHOI0 U4/ieHa POCCUICKOro 0O6LLecTBa, MNpPeACTaB/eHWe O MaTemMaTU4ecKux
OCHOBax (DYHKUMOHMPOBAHUSA Pa3NYHbIX CTPYKTYpP, ABMEHWUN, Mpouesyp rpaXaaHCKoro
obuectBa (BblGOpbl, OMPOCbl U APYroe), yMeHWe B3aMMOENCTBOBaTb C COLMASIbHbIMM
WHCTUTYTaMy B COOTBETCTBMM C UX (DYHKUMAMU U Ha3HAYEHWNEM;

2) MAaTPUOTUICCKOTO BOCITUTAHUA

CPOPMMPOBAHHOCTb  POCCUMCKON  TPaXXJaHCKOW WAEHTUYHOCTKM, YBaXKEHUS K
MPOLLJIOMY W  HACTOSILLLEMY POCCUWACKOA MaTeMaTuKM, LEeHHOCTHOE OTHOLLEHUEK
[OOCTUDKEHMSAM  POCCUMCKMX MaTeMaTMKOB W POCCUIACKOM MaTeMaTU4eCKON LLUKOSbI,
MCMO/Ib30BaHNE 3TUX AOCTUXKEHWNI B APYTUX HayKax, TEXHOMOMNAX, cpepax IKOHOMUKN;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHMe [YXOBHbIX LIEHHOCTEW POCCUMICKOro Hapoga, ChopMUPOBAHHOCTb
HPaBCTBEHHOIO CO3HAHWA, 3TUYECKOrO [MOBeAeHWs, CBA3AHHOr0 C  MPaKTUYeCKUM
MPUMEHEHVEM LOCTUXKEHWNIA HAYKM W [eATe/IbHOCTbI0 YYEHOr0, 0CO3HaHWe IMYHOroBKIaga
B NOCTPOEHME YCTONYMBOro ByayLLEero;

4) ICTETHYECKOT0 BOCTIMTAHHSA:

3CTETUYECKOE OTHOLIEHME K MUPY, BKIHOYad 3CTETUKY  MaTemaTuyecKmX
3aKOHOMEPHOCTeW, OOBLEKTOB, 3afad, PELUeHWI, pPacCyXXAeHWn, BOCMPUUMUMBOCTL K
MaTemMaTU4YeCcKUM acrnekTam pas/inyHbIX BUAOB UCKYCCTBA,;

5) (¢usnyeckoro BoCnuTaHus:

COpMMPOBAHHOCTb YMEHMS TMPUMEHATb MaTemMaTUyeckue 3HaHWA B MHTepecax
340pOBOro 1 6e30MacHOro 06pasa Xm3Hu, 0TBETCTBEHHOE OTHOLLIEHWE K CBOEMY 3[0POBbIO
(3qopoBoe nuUTaHMe, CcHaNaHCUPOBAHHLIA PEXMM 3aHATUIA U OTAbIXa, PerynspHas
(hm3nyeckass aKTUBHOCTb), (PU3NYECKOE COBEPLLEHCTBOBAHME MPU 3aHATUSX CMOPTMBHO-
03[10POBUTE/IbHON [eATENbHOCTbIO;

6) TPYAOBOT0 BOCTIHTAHHSA:

FOTOBHOCTb K TpyfAy, OCO3HaHWe LEeHHOCTU TPYLONHOOMSA, MHTEPeC K pas/inyHbIM
chepam  NPOPECCUOHANbHON  AeATENIbHOCTW, CBA3aHHLIM C  MaTeMaTukKonm u  eé
MNPUNOXEHUSIMI, YMEHME COBepLUaTb OCO3HaHHbLIN BbIGOP Oyaylled npodeccun U
peann3oBbiBaTb COOCTBEHHbIE XKM3HEHHble M/aHbl, TFOTOBHOCTb W  CMOCOBGHOCTHK
MaTeMaTMyecKoMy 00pa3oBaHMI0 M Camo0bpa3oBaHMIO Ha MPOTSHKEHUM BCEA HKU3HMU,
FOTOBHOCTb K aKTMBHOMY Y4acTMIO B PELLUEHUWN MPaKTUYEeCKUX 3afay MaTeMaTU4ecKow
Hanpae/IEHHOCTY;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS :

COPMMPOBAHHOCTb 3KOMOrMYECKOW KyNbTYpbl, MOHWMaHWE BUSHUS COLMaNbHO-
39KOHOMWYECKMX MPOLECCOB Ha COCTOsIHME MPUPOAHON U COLManbHON cpefbl, 0CO3HaHMe
rnobanbHOro Xxapakrtepa 3KOMOrMYECKUX Npo6siemM, OpveHTaUMs Ha MPUMEHEeHMe
MaTemMaTUYyecKUX 3HaHWA [N peweHMs 3afady B 06/1aCTM  OKpYXXaloLlen cpeapl,
MNaHMpOBaHMe MOCTYMKOB M OLEHKM MX BO3MOXKHbIX MOCMEACTBMIA N8 OKpYXKatoLei
cpenbl;

8) IEHHOCTH HAYYHOI'0 MO3HAHHUSA:

ChopMMPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHHO
PasBUTMS HayKM M OOLLECTBEHHOW MPaKTUKK, NMOHMMaHWe MaTeMaTUYecKOW HayKu Kak
cthepbl YeI0BEYECKOW AeATEeNbHOCTK, 3TarnoB e€ pPa3BUTUA M 3HAYMMOCTU AN PasBUTKS
UMBUAM3ALMN, OB/aJeHne A3bIKOM MaTemaTUKM M MaTemMaTU4eckon Ky/bTypon Kak



CPeACcTBOM NO3HAHWS MMPA, FOTOBHOCTb OCYLLECTBNATb NPOEKTHYION UCCNE0BATENIbCKYHO
AeATENbHOCTb NHAMBUAYA/IbHO M B rpynne.
METAIIPEIMETHBIE PE3YJIbTATbBI

B pe3ynbTaTe 0CBOEHMSI NpOrpammbl Mo MaTeMaTUKE Ha YPOBHE OCHOBHOIO O6LLEro
obpa3oBaHMA y obyuvatollerocsa 6yayT chopMMpOBaHbl MeTanpeaMeTHble Pe3y/bTarThl,
XapaKTepuayoLLMecs OBMafeHNeM YHMBePCa/lbHbIMM MO3HaBaTelbHbIMU  AEACTBUSAMN,
YHMBEPCA/IbHbIMN KOMMYHWUKATUBHBIMU AEACTBUAMU U YHUBEPCA/IbHLIMU PEryNATUBHLIMM
[EeNCTBUAMM,

ITo3naBaTe/IbHBIE YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHH
Ba3oBble Jornueckue qeicTBUA:

BbISIBNIATb W XapaKTepu30BaTb CYLLECTBEHHbIE MPU3HAKM MaTEMaTUYECKUX 0OBEKTOB,
MOHATUMA, OTHOLLEHUIA MeEXAY MOHATUAMU, (OPMYNMPOBaTb OMNPeAeneHnUs MOHATUN,
yCTaHaB/NBaTb CYLLECTBEHHbIN MPU3HaK KnaccuguKaLmm, OCHOBaHMUSA A5 0600LIeHNs 1
CPaBHEHWSA, KpUTEPUM MPOBOAMMOr0 aHaIn3a;

BOCNPUHMMAaTb, JOPMYNMPOBaTb U NPE06pPa30oBbIBaTb CYXAEHWUSA: YTBEPAUTENbHbIEN
oTpuLUaTe/bHble, eAUHNYHBIE, YaCTHbIE U 06LLME, YCNIOBHbIE;

BbISIBNATb MaTeEMaTMYECKME 3aKOHOMEPHOCTM, B3aMMOCBA3M U NPOTUBOPEYMS B
(hakTax, AaHHbIX, HabGMOAEHUSAX N YTBEPXAEHUSX, Npeanaratb KpUTEPUUANS BbISBNEHNS
3aKOHOMEPHOCTEN 1 NPOTUBOPEUNIA;

[enaTb BbIBOAbl C UCMOMb30BaHNEM 3aKOHOB /IOTMKUW, AeAYKTUBHbIX U WHAYKTUBHbIX
YMO3aK/IHUEeHNIA, YMO3aK/HUEHWI N0 aHanorunu;

MPOBOAWUTL  CaMOCTOATENIbHO  A0OKa3aTe/lbCTBa  MaTemMaTUUeCKUX  YTBepPXAEHWA
(NpsAMble M OT NPOTUBHOrO), BbICTPaMBaTb aprymeHTauuio, NPUBOAUTL MPUMEPbI U
KOHTPMpuUmMepbl, 060CHOBbIBaTb COOCTBEHHbIE CYXKAEHNA U BbIBOARI;

BbIGMpaTb CMOCO6 pelueHnst yyebHOW 3afgaun (CpaBHMBATb HECKO/IbKO BapuaHTOB
pelleHns, BblbupaTb Hambosiee MOAXOAAWMIA C YYETOM CaMOCTOSITENIbHO BblAeNeHHbIX
KpUTEpUEB).

ba3oBble ucciaenoBareibCKMe 1€MCTBUA.

MCMoNMb30BaTb  BOMPOCbI  KakK  UCCNefoBaTeNbCKUA  UHCTPYMEHT  MO3HaHUS,
(hopMynmMpoBaTb BOMNPOCHI, (MKCUPYHOLLME MPOTUBOPeYMe, npobnemy, ycTaHaBMBaTb
MCKOMOE 1 [aHHOe, (POPMMPOBaTb TMMOTE3Y, apryMeHTMPOBaTL CBOKO MO3MLUIO, MHEHME;
MPOBOANTbL CaMOCTOSATESIbHO CMIaHMPOBAHHbIN 3KCMEPUMEHT, UCCNefoBaHMe

MO YCTaHOB/IEHNIO OCOGEHHOCTE MaTeMaTU4ecKoro 06bekTa, ABMEHWUS, MpoLecca,
BbISIB/IEHMIO 3aBUCMMOCTEN MeXay 06beKTamu, SBNEHUAMM, NPoLeccamu;

CamMOCTOATE/IbHO  (DOPMY/IMPOBaTb  0000LLEHNA W BbIBOAbI MO pe3ynbTaram
NMPOBEAEHHOr0 HabMOAeHNs, WCCNefoBaHWs, OLEHMBaTb [OCTOBEPHOCTb MOMYYEHHbIX
pe3ynbTaToB, BbIBOAOB M 0606LLEHNI;

MPOrHO3MpOBaTb  BO3MOXHOE  pas3BUTMe Mpouecca, a Takke BblABUraTb
MPeAnosIOKEHNA 0 ero pasBUTUM B HOBbIX YCNOBUSAX.

Pa6ora ¢ undopmanmueii:
BbISBNATL AeUUNTBLI MH(hOPMALMK, [aHHbLIX, HEOOXOAMMbIX A1 OTBETA Ha BOMPOCK



ANS PeLLeHVs 3aauu;

BblOVMpPaTb MHGOPMaLMIO U3 WCTOMHMKOB Pa3MYHbIX TWMOB, aHa/IN3MPOBaTh,
CUCTEMATU3MPOBATb W MHTEPMNPETUPOBATb WHHOPMALIMIO Pa3NYHbIX BUAOB U (HOpPM
npeacTaBNeHNS;

CTPYKTYpUpOBaTb  MHAOpMaUMto, NpPeAcTaBnsiTb €€ B Pas3/MuHbIX  hopmax,
MNNOCTPUPOBATL FPaUUEcKu;

OLIEHMBATb HAAEXHOCTb MHAOPMaUUM MO CaMOCTOATENIbHO CHOPMYNMPOBaHHbLIM
KpUTepuaMm, chopMynMpoBaHHbIM CaMOCTOATE/bHO.

KoMMyHHKATHBHBIE YHUBEPCAJbHbIE y4eOHbIe 1eCTBUSA .

BOCNPUHMMATL U (DOPMY/IMPOBATb CYXXAEHWS B COOTBETCTBMM C  YC/IOBUAMUM
Lenamm 00LeHNs, SCHO, TOYHO, TPaMOTHO BblpaXKaTb CBOK TOYKY 3PEHMSI B YCTHbIX U
MACbMEHHbIX TEKCTax, fJaBaTb MOSCHEHWA MO XOA4Y PelleHus 3adadu, KOMMEHTUPOBATb
MONlyYeHHbI pe3y/nbTar;

B X0/e 06CY>KAeHWA 3afjaBaTb BOMPOChI MO CYLLECTBY 06CY)KAAeMOI TEMbI, TPO6/EMBI,
peLlaeMoi 3afayu, BbiCKasblBaTb MAEW, HaleNeHHble Ha MOWUCK PeLLeHUs, COMoCTaBNATb
CBOM CY)XKAEHUS C CYXKAEHUAMMU APYTUX YYaCTHUKOB [umaiora, 06Hapy»XuBaThb pasimume u
CXO/CTBO NO3ULMIA, B KOPPEKTHOM (hopMe hopMynnpoBaTh pasHOriacus, CBON BO3PaXKeHUS;

NpefCcTaBNATb pPe3y/bTaTbl PeLLeHNs 3a4a4un, IKCNepuMeHTa, UCCe0BaHNS, MPOEKTa,
CaMOCTOATE/IbHO BbIGMPaTbL (POPMAT BbLICTYN/IEHNA C YYETOM 3afay Mpe3eHTaumMm u
0COBEHHOCTEN ayauTopun.

PeryassTuBHbIC YHUBepCaJbHbIe YUeOHbIe NeiCTBUA
Camoopranusanus:

COCTaBNATb N/aH, aropuUTM peLLeHns 3afa4vm, BblbupaTh Crocob pelleHnst ¢ Y4ETOM
MMEIOLLMXCA  PEcypcoB M COOCTBEHHbIX  BO3MOXHOCTEN, apryMeHTMpoBaTb W
KOPPeKTNPOBaTb BapuaHTbl PeLLeHnii C Y4ETOM HOBOM MHopMaLmK.

CaMOKOHTPOJIb, SMOLIMOHAILHbI HHTEJIJIEKT:

BNafeTb HaBblKamy MO3HaBaTENbHOW pPeqIEKCUN KaK O0CO3HaHMS COBepLUaeMbIX
NEACTBAA M MbICUTENbHBLIX MNPOLECCOB, WX pe3y/bTaToB, BnafeTb Ccrnocobamu
CaMOIPOBEPKM, CAMOKOHTPO/IS NpoLecca 1 pesynbTaTa pPeLleHns MaTeMaTnyecKom 3ataun;

npeaBnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTbL MPW PELUeHUA 3afa4vm, BHOCUTb
KOPPEKTMBbI B AEATENbHOCTb Ha OCHOBE HOBbIX OOGCTOSTENLCTB, AaHHbIX, HaWAEHHbIX
OLLNGOK, BbISBNEHHbIX TPYAHOCTENR;

OLleHMBaTb COOTBETCTBME pe3y/bTata LUenm W YCNOBUAM, OOBACHATb MNPUYNUHBI
[OCTVDKEHUA U HeJOCTUMXKEHNA pe3ynbTaToB AesTeIbHOCTU, Haxo4MTb OWMOKY, AaBaTb
OLIEHKY Np1OBPEeTEHHOMY OMbITY.

CoBMecTHAad 1eATEJIbHOCTD:

MOHMMATb U UCMO/b30BaTh MPENMYLLIECTBA KOMaHAHON U MHANBNAYaNNbHOW PaboThbINpK
peLleHnMn yyebHbIX 3afa4y, NPUHUMAaTb LEeflb COBMECTHOW [esTeNlbHOCTW, MaHMpoBaTb
opraHusauuio  COBMECTHOM paboTbl, pacnpefenstb BuAbl paboT, [AoroBapuBaThCs,
06CcyXaaTb NpoLEecc 1 pesynbTaT paboTbl, 0606WAaTh MHEHUSAHECKONbKUX NHOAEN;

y4yacTBOBaTb B TPYMNMoBbIX ¢opMax paboTbl (06CYXKAeHMSA, O0OMEH MHEHWUNA,



«MO3rOBbIE LUTYPMbI» U WHbIE), BbINOMHATL CBOK YacTb pPaboTbl U KOOPANHMPOBATb
CBOVAEICTBMA C APYTMMM YneHaMn KOMaH/bl, OLIEHVMBATb Ka4eCTBO CBOEr0 BKaaa B 06LLWiA
NPOAYKT NO KpUTEPUAM, CHOPMYIMPOBaHHbBIM YYaCTHUKaMMW B3aMMO/eACTBMS.

INPEAMETHBIE PE3YJIBTATbBI

MpefMeTHbIe pe3y/bTaTbl OCBOEHWSA MPOrpaMMbl Mo MaTemaTuke Ha 6a30BOM YPOBHe
Ha ypOBHe cpefHero obuiero obpasoBaHUs NpeAcTasB/eHbl Mo rojgaM 00y4YeHUs B paMKax
OT/e/IbHbIX Y4eOHbIX KypCOB B COOTBETCTBYIOLLMX pasfenax nporpammb No mateMaTuKe.



OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHAA 3AIITMCKA

YuebHbIin Kypc «Anrebpa U Havana maTeMaTMyecKoro aHanmsa» ABASETCA OAHUM U3
Hanmbosiee 3Ha4YMMbIX B MporpaMmMe cpefHero o6Lero o6pasoBaHuMs, NOCKO/bKY,C OLHOM
CTOPOHbI, OH 06ecrneynBaeT UHCTPYMEHTa/IbHYIO 6a3y AN U3yYeHMs BCEX eCTeCTBEHHO-
Hay4HbIX KYypPCOB, a C APYroi CTOPOHbI, (hOPMUPYET IOrMYecKoen abCTPaKTHOE MblLLIEHWE
00yyaroLLMXCA Ha YPOBHE, HEOOXOAMMOM [/ OCBOEHMS YUYeOHbIX KypCcOB MH(DOPMATUKM,
06LLEeCTBO3HaHWSA, UCTOPUK, CNOBECHOCTU. B pamkax yyebHOro Kypca «Anrebpa 1 Havyana
MaTemMaTU4yeckoro aHaiMsa» O00y4aroliMecs O0B/afeBalOT  YHMBEPCAIbHBIM  SA3bIKOM
COBPEMEHHOM HayKu, KOTopas (hopMynpyeT CBOUAOCTUXKEHNA B MaTeMaTMUeCKOn hopme.

Y4ebHblil Kypc anrebpbl 1 Ha4a MaTemMaTUYecKoro aHanmsa 3aknajblBaeT OCHOBY 1A
YCMELWHOro OBMafleHns 3akoHaMu (U3UKK, XUMWUW, GUONOTUK, MOHMMAHWUA OCHOBHbIX
TeHAEHUMA 3KOHOMUMKM W  OOLLECTBEHHOM >KU3HW, MO3BONSAET OPUEHTUPOBATLCA B
COBPEMEHHbBIX LM(POBLIX N KOMIMbIOTEPHLIX TEXHOMOMMAX,YBEPEHHO WCMO/Mb30BaTb UX B
MOBCEeHEBHOM »XM3HW. B TOXe BpeMs 0BnafeHneabCTPakTHbIMU N TOTMYECKN CTPOrMMU
MaTemMaTUYeCKUMM  KOHCTPYKLUMAMW  pa3BMBaeT YMEHWe HaxoauTb 3aKOHOMEPHOCTW,
000CHOBbLIBaTb UCTUHHOCTb YTBEPXKAEHWSA, NCMO/b30BaTh 0000LLEHE N KOHKPETU3AUMIO,
abcTparnpoBaHvie 1 aHaormio,(OPMUPYET KpeaTUBHOE Y KPUTMYECKOE MblLsieHune. B xoae
N3ydyeHns anrebpbl M Hayas MaTeMaTUYeCKOro aHaIM3a Ha YpOBHe cpefHero o6uliero
06pas3oBaHus 00y4aroLLMECH MOMYYalOT HOBbIA OMbIT PelleHns MNPUKNagHbIX 3aaad,
CaMOCTOATE/IbHOIO  MOCTPOEHUA MaTeMaTUYeCKUX MOJeNieil peasibHbIX CUTyauuii u
MHTEeprpeTauumn mnosilydeHHbIX PELLEHNIA, 3HAKOMSATCA C MpuMepamy  MaTeMaTUyYecKuX
3aKOHOMEPHOCTEeN B MPUPOZE,HayKe U B UCKYCCTBE, C BblAatoLLMMUCA MaTEMATUYECKMMMU
OTKPbLITUAMM 1 UX aBTOPaMK. Y YebHbIN Kypc anrebpbl U Hadan MaTemMaTU4eckoro aHaamsa
06nagaeT 3HauMTe/IbHbIM BOCMUTATE/IbHbIM MOTEHUMAIOM, KOTOPbIA peann3yeTca Kak
yepe3yyebHbIi MaTepuas, cnocobCTBYHOLWNIA POPMMPOBAHUIO HAYUYHOrO MUPOBO33PEHNS,
TaK U yepe3 cCneuupuky y4vebHON AeaTeNbHOCTU, TPEOYHLLE CaMOCTOATENIbHOCTH,
aKKypaTHOCTU, NPOAO/MKUTEIbHON KOHLEHTPALMM BHUMAHNA 1 OTBETCTBEHHOCTU

3a MOJTyYeHHbIN pe3y/bTar.

B ocHoBe MeToAMKM 00y4YeHUs anirebpe 1 HavailaM MaTeMaTUYeCKOro aHam3a NexuT
[eATeNbHOCTHBIN MPUHLMN 06YYeHNs.

B cTpyKType nporpammbl No asirebpe U Hadanam aHanmsa BblAeNATCA creaytoLme
COfepXKaTeNlbHO-METOANYECKNE IMHUN: «YHincna 1 BbIYUCNIEHUN», «PYHKLUMN U TPaApUKN»,
«YpaBHEHNS W HepaBeHCTBa», «Hayana MaTemaTMyecKoro aHanmsa,

«MHOXecTBa UM Norvka». Bce OCHOBHble copep)KaTeNbHO-METOAUYECKME JINHUN
M3y4atoTCA Ha MPOTSHKEHUN ABYX JIET 00YUYeHNs Ha YPOBHE CpefHero obLlero o6pasoBaHus,
eCTECTBEHHO [OMOMHAA ApYyr fApyra W MOCTENEeHHO HacbIWascb HOBbIMKM TemMaMu U
pasgenamu. [JaHHbIn y4ebHbIA Kype SABNSAETCS MHTErPaTUBHbLIM, NOCKO/bKY 00beMHSET B
cebe cogepXaHue HeCKONMbKUX MaTeMaTUYeCKUX AUCUMMANH: anrebpa, TPUroHOMeTpus,
MaTeMaTUYeCKUin aHasinm3, TeopuA MHOXEeCTB 1 gpyruve. o Mepe TOro Kak oby4aroLimecs



OBNnafeBatoT BCE 60siee LUIMPOKMM MaTemaTMYecKMM arnnapaTom,y HUX Nnoc/iefoBaTe/ibHO
(hopMUPYETCH 1N COBEPLLEHCTBYETCA YMEHME CTPOUTb MaTEMATMUYECKYHO MOJE/b peaslbHOM
cUTyauun, NPUMEHSATb 3HaHWA, MOJlyYeHHble B y4eOHOM Kypce «Anrebpa v Havana
MaTeMaTUyecKoro aHaimsa», A9 PpelleHns CcamMOoCTOATE/IbHO  COPMYMPOBAHHOM
MaTemMaTn4eckom 3aadu, a 3aTeMUHTEPNPETUPOBATL NOMTyUYeHHbI pe3ybTar.

Copaep)KaTenlbHO-MeToAMYecKas NMHUS  «Yucna W BblUMCNEHMS»  3aBepLUaeT
(hopMUpOBaHME HaBbIKOB NCMO/Ib30BAHNA AENCTBUTENbHBIX YMCeS, KOTOPOe ObIfIo HayaTo
Ha ypOBHEe OCHOBHOMO 06LLero obpasoBaHns. Ha ypoBHe cpefHero obuiero obpasosaHus
0co60e BHMMaHWe Yygensetcd (HOPMUPOBAHMIO MPOYHBIX BbIYUC/INTENbHLIX HaBbIKOB,
BK/IOHaOLWMX B Ce6s1 MCMOMb30BaHKE Pas/iMyHbIX (DOpM 3anucy AeiCTBUTENIbHOIO YKCNa,
YMEHMe pauMOHa/IbHO BbIMOMHATL AEWCTBUA C HUMW, Aenatb MPUKUAKY, OLEeHMBaTb
pe3ynbTaT. ObyyatoLmecs Nony4YatoT HaBbIKN NMPUBIKEHHBLIX BbIYNCIEHWIA, BbIMOHEHNA
NEACTBAA € umMcnamp, 3anmMcaHHbIMM B CTaHOAPTHOM  (hopMme, WUCMO/Mb30BaHMS
MaTeMaTUYeCKUX KOHCTAHT, OLLEHNBAHWNSA YNC/IOBbLIX BbIPAXKEHWA.

CofiepkaTefibHas NIMHNA «YPaBHEHUS N HEPABEHCTBA» Peann3yeTca Ha MPOTSXKEHUN
BCero 06y4yeHns Ha ypoBHe CpefHero obLero 06pasoBaHus, NOCKONbKYB KaXKJ0M pasfene
nporpaMMbl  MPeAyCMOTPEHO  peLleHWe COOTBETCTBYHOWMX 3adad.  Obyuvarowmecs
OBNafeBatoT pasMUYHbIMKA METOLaMWN PeLleHnst LenblX, paumoHa/IbHbIX, NPPaLVOHa/IbHbIX,
MoKasaTeslbHbIX, /I0rapUPMUYECKMX N TPUTOHOMETPUYECKUX YPaBHEHWIA, HEPABEHCTB N KX
cucteM. TlonyyeHHble YMeHWUS MCMOMb3YHTCA MPU UCCNefoBaHUN (PYHKLMIA C  MOMOLLIbIO
MPOM3BOAHOM, PeLleHMn MPUKNagHbIX 3afay M 3aady Ha HaxoXAeHue HavbonbLnX U
HaMMeHbLLMX 3Ha4YeHNn hyHKUMW. [laHHas cofepyKaTeNbHas IMHUSA BK/TKOYaEeT B Cebs TakxKe
(hopMUPOBaHME YMEHMI BbINOMHATL PacyéTbl MO opmynam, Npeobpa3oBaHUs LENbIX,
paumMoHaNbHbIX, UPPaUMOHaIbHbIX W TPUFOHOMETPUYECKUX BbIPKEHWI, a Takxke
BbIpaXKEHWIA, CoflepyKaLLMX CTeNeHN 1 norapnugmel. bnarogaps nyyeHuto anrebpanyeckoro
mMaTepuana MNpPOUCXOAMT [asibHelllee pa3BUTME aIrOPUTMUYECKOro UM abCTPaKTHOro
MbILLIEHMS 06YYatoLLMXCH, OPMUPYIOTCS HaBbIKN AeAYKTUBHBIX PacCy>XaeHuiA, paboTbl ¢
CUMBO/IbHBIMK  (hOpMamMu, MpPeLCcTaBNeHUst 3aKOHOMEPHOCTE W 3aBMCMMOCTEN B BUAe
PaBeHCTB M HepaBeHCTB. Anrebpa npegnaraeT aPeKTUBHbIE NHCTPYMEHTbI AN peLleHns
MPaKTUYECKNX N eCTECTBEHHO-HAYUHbIX 3a/ad,Har1SAH0 AEMOHCTPUPYET CBOM BO3MOXKHOCTY
KaK f3blKa HayKW.

CopeprkaTenibHO-MeToAnYecKas MMHUA «PYHKLUK 1 rpatinKmn» TECHO MepenseTaeTcs
C APYrUMW NIMHUSAMKM  Y4eBHOro Kypca, MOCKO/IbKY B KakOM-TO CMbIC/e 3a4aéT
nocneaoBaTe/lbHOCTb  M3yYeHUs MaTepuana. V3ydeHWe CTENEHHOW, MnoKasaTesbHO,
NOrapuMUYecKon ” TPUrOHOMETPUYECKUX (DYHKLUWMA, WX CBOWCTB U rpafuKos,
MCMo/b30BaHMe DYHKUMIA ANS peLleHuns 3aday 13 Apyrnx y4eoHbIXnpeagMeToB U peasibHOM
YKM3HWN TECHO CBA3aHO KakK C MaTemMaTMYeCKM aHa/In30M, TakK U C peLLeHneM ypaBHEHMWI 1
HepaBeHCTB. [py 3TOM 60/1bLLOE BHUMaHWNE YAENSeTCAPOPMUPOBAHMIO YMEHNS BblpaXKaTb
(hopMynamy 3aBUCUMOCTI MeXAY pasMYHbIMUBENNYNUHAMU, WUCCNeL0BaTb MOJYYEHHbIe
(hYHKUMK, CTPOUTb UX rpadukn. MaTepuancogep)xaTe/ibHOM IMHUW HaleNeH Ha pa3BuUTmre
YMEHWA W HaBbIKOB, MO3BONAKOLMX BblpaXaTb 3aBUCMMOCTU MeXAy BenMyvHamyn B
pa3fIMyHOM (hopmMe: aHa/IUTMYECKOW, rpauyeckom W CNOBeCHOW. Ero umsyyeHwue



CMOCOOCTBYET Pa3BUTUIO aITOPUTMUYECKOT O MbILL/IEHWNS, CMIOCOBHOCTM K 0000LLEHNIO 1
KOHKpeTM3aumMm, WCMofb3oBaHNIO  aHanorui. CopfepxkaTenbHas  iMHUA — «Havana
MaTeMaTMyecKoro aHaim3a» MO3BOMAET  CYLIECTBEHHO  paclUMpUTb  Kpyr  Kak
MaTteMaTUyecKux, Tak W MNPUKNagHbIX 3adad, 4OCTYMHbIX 00y4arolMMCs, Y KOTOPbIX
MOSABNAETCA BO3MOXHOCTb WMCCNefoBaTb UCTPOUTL rpatmkn (DYHKUWIA, ONpeaensiTb UX
HanbonblUMe WM HauMeHbLUMe 3HAaYeHWS,BbIYMCNATL Nowaan uryp un 06bEMbI  Ten,
Haxo4uTb CKOPOCTU U yCKopeHusAnpoueccoB. CofepkaTtesibHasd NMHUA OTKPbIBAET HOBbIE
BO3MOXHOCTM MOCTPOEHNAMaTEMATUYECKUX MOAE/NEN peasibHbIX CUTYaUUiA, HaxOXXAeHWs
Haunyyllero pelweHWAaB MNPUKAaAHbIX, B TOM 4YuCNe  COLMa/IbHO-3KOHOMUYECKMX,
3afa4ax. 3HaKOMCTBO C OCHOBaMW MaTeMaTW4eckoro aHaimsa Croco6CTBYeT PasBUTUIO
abCTpaKTHOro, JopMasibHO-NI0MMYECKOr0 U KPeaTUBHOIO MbILW/IEHNS, (HOPMMPOBAHNIO
yMeHuIpacno3HaBaTb MPosIB/IEHNS 3aKOHOB MaTeMaTWKN B HayKe, TEXHWUKE U UCKYCCTBE.

ObyuyatoLimecs y3HatoT 0 BblAaloWmMXCcs pesynbTarax, NoayyYeHHbIX B XO4€e pasBUTUS
MaTeMaTUKN KaK HayKu, 1 UX aBTopax.

CopepxxatenbHo-meToauyeckas nMHUA «MHOXeCTBa W IOFTMKa» B  OCHOBHOM
MOCBSALLEHA 3/1eMeHTaM TeOopUM MHOXKECTB. TeOpeTUKO-MHOXKECTBEHHbIE MpPeACTaBleHNs
MPOHM3bIBAIOT BECb KYPC LUKO/IbHOM MaTeMaTUKN 1 NpeanararoT HamboneeyHnBepcasibHbIN
A3blK, 00BEAMHAIOWMIA BCe pa3fesibl MaTeMaTUKM N eé MPUIOXKEHWUA, OHW CBSA3bIBAKOT
pasHble MaTemaTMyeckume AUCUMNAWHBI B efAuHOe Uenoe. [losToMy BaXHO AaTb
BO3MOXHOCTb 00Yy4atoLLEMYCA NOHMMATb TEOPETUKO-MHOXECTBEHHBIN A3bIKCOBPEMEHHOM
MaTeMaTUKWN U UCMO/Ib30BaTb ero A1 BbIPaXKEHWS CBOMX MbIC/EN.

B yuye6HOM Kypce «Anrebpa U Hayana MaTemMaTM4eCcKoro aHasmsa» npucyTCTBYHOT
TaKXKe OCHOBbl MaTemMaTM4ecKoro MOAe/MpoBaHuA, KOTOPble Mpu3BaHbl CPOPMUPOBATH
HaBblKW MOCTPOEHUS MOJenel peasibHbIX CUTyauuid, UCCNefoBaHWA 3TUX MOJeneinc
MOMOLLbIO annapara asirebpbl 1 MaTeEMaTUYECKOr0 aHa/In3a 1 UHTepnpeTawmm nonyyYeHHbIX
pe3ynbTaToB. Takue 3afaHus BNIETEHbl B K&XKAbIA M3 pa3ienoB NporpaMmbl, MOCKObKY
BeCb Marepuvian y4ebHOro Kypca LUMPOKO MCMO/b3YEeTCH 418 PeLleHns NPUKNagHbIX 3a4ad.
Mpn  peweHWM  peasibHbIX  MPaKTUYeCKUX  3adad  obydarouimecs  pasBuBaroT
HabnoaaTeNbHOCTb,  YMeHWe  Haxo4uTb  3aKOHOMEpHOCTW,  abCTparmpoBaTbCs,
MCMo/b30BaTb aHa/Iornio, 0606WaTh M KOHKPEeTU3npoeaTb npobnemy. [edaTensHOCTb MO
(hOPMMPOBaHNIO HABbLIKOB peLUeHns NPUKNagHbIX 3adady opraHu3yetTca B Mpoecce
N3ydeHns BCEX TeM Y4ebHOro Kypca «Anrebpa 1 Hadyana MaTemMaTMyecKoro aHanmsa.

O6LLee YMcno Yacos, PeKOMeHA0BaHHbIX AN18 U3yveHnsa yyebHOro Kypca «Anrebpau
Hayana mMaTemaTM4yeckoro aHanmsa», — 170 yvacos: B 10 knacce — 68 yacos (2 4aca B
Hefento), B 11 knacce —102 yaca (3 yaca B Heflento).

COAEPKAHUE OBYYEHUSA

10 KJIACC
Yuciia 1 BbIYMCTIEHUS
PaunoHanbHble 4mcna. OObIKHOBEHHblE W [AeCATUYHbIE  APO6KM, MPOLEHTHI,
OeCKOHeYHble Mnepuognyeckre Apobu. ApudmeTryeckue onepauum ¢ pauyoHa/IbHbIMU
ymcnamm, NpeobpasoBaHNa YNCIOBbIX BbIpaXXeHWiA. MprumeHeHne apobeil N NPOLEHTOB A1
peLleHns NPUKNaAHbIX 3afady 13 pas/IMYHbIX OTPAC/en 3HaHNIA N PeasibHOM XN3HW.



[eicTBuTeNbHble  uyMcna.  PaumoHanbHble M MppauMOHaibHble  Yucha.
ApumMeTryeckre onepauum ¢ AeiiCTBATENbHBIMM Ycnamm. MpnbnnmkeHHbIe BbIYMCIEHNS,
npaBwuna OKPYrneHns, NPUKNAKa 1 OLeHKa pe3ybTaTa BblUMCEHNIA.

CTeneHb C LeNbIM MokasaTenem. CTaHgapTHas opma 3anucu [AeiCTBMTENbHOIO
uuncna. Micnonb3oBaHve Noaxoasiieii POpMbl 3anmcy AelAiCTBUTENbHBIX YACEN ANS PeLLeHNS
NPaKTUYeCKMX 3a/lay 1 NpeAcTaB/eHNs JaHHbIX.

ApPUDMETNYECKNIA KOPEHb HaTypasibHON cTeneHn. [eicTBus ¢ apuMeTUUecKumm
KOPHAMM HaTypaslbHOM CTENeHw.

CWMHYC, KOCMHYC W TaHreHC 4WC/IOBOrO aprymeHTa. APKCUHYC, apKKOCMHYC,
apPKTaHreHC YMC/IOBOr0 aprymMeHTa.

YPaBHeHI/IH N HEPaBE€HCTBAa

ToxecTBa 1 TOXAECTBEHHbIE NPe06pa3oBaHms.

MpeobpasoBaHue TPUTOHOMETPUYECKIMX BbIPaXXEHMWIA. OCHOBHblIE
TPUIOHOMETPUYECKME hOpPMY/bI.

YpaBHeHMe, KOpPeHb YypaBHeHWs. HepaBeHCTBO, pelleHMe HepaBeHCTBa. MeTtof
MHTEpBa/IOB.

PelleHne UenbiX W APOGHO-paLMOHa/IbHBIX YPaBHEHWIA N HEpaBEHCTB.
PeLleHne nppaumoHabHbIX YPaBHEHWI 1 HEPABEHCTB.

PeLeHne TPMrOHOMETPUYECKMX YPaBHEHMWIA.

MprMeHeHNe YpaBHEHWIA 1 HEPABEHCTB K PELLEHNIO MaTeEMATUYECKMX 3aday 1 3a4a4umn3
Pa3INYHbIX 06/1aCTEN HayKW U PeasibHOM XKU3HN.

DOyHKUMHU U TPAPUKH

dyHKUMA, crnocobbl 3agaHna yHKuuKn. paguk QyHKumn. B3aMmHO o06paTHbIe
hyHKUMN.

O6nacTb onpefeneHns U MHOXECTBO 3HauYeHU yHKUMKA. Hynu gyHKumn.

[MpOMEXYTKM 3HAKOMOCTOAHCTBA. YETHbIE M HEYETHbIE (DYHKLMN.

CteneHHass PyHKUMSA C HaTypasibHbIM U LiebiM MokasatesnieM. E€ cBoiicTBa Urpaduk.
CBoiicTBa U rpatiK KOPHS N-0i1 CTENEHN.

TpUroHOMEeTpMYeCKass OKPY>KHOCTb, OMNpeaesieHne TPUTOHOMETPUYECKUX (YHKLNI
4MC/IOBOr0 apryMeHTa.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3Aa
NocnepoBaTeNbHOCTMH, Cnocoo6sbl 3afaHuns l'IOCJ'IE,EI,OB&TGﬂbHOCTEVI. MOHOTOHHbIe
nocrefoBatesibHOCTW.

ApuMETMYECKAs U reoMeTpuyeckas nporpeccun. BeckoHeuHo Yy6blBatoLlas
reoMeTpudeckass nporpeccus. Cymma 6GEeCKOHEUYHO YObIBatOLLIE reoMeTpUUEcKol
nporpeccun. ®opmyna CnoXHbIX NPOLEHTOB. cnonb3oBaHye NPOrpeccun Ans peLleHus
peasibHbIX 3a/la4 NPUKNaAHOro XapaKTepa.

MHo2xecTBa M JIOTHKA

MHOXXeCTBO, orepaummn Haf MHOXXecTBamn. [narpaMmmbl dinniepa—BeHHa. MprmeHeHne
TEOPeTMKO-MHOXXECTBEHHOI0 annapara /15 OnMcaHna peasibHbIXMPOLECCOB W ABMIEHWIA, MPK
peLleHmn 3a4ay U3 apyrux y4yebHblx NpeameTos.



OnpefeneHne, Teopema, CNecTBUE, 0Ka3aTeNNbCTBO.
11 KJIACC

YucJia v BbIYHCTIEHUS
HaTypaanble W Lenbie Yyncna. |_|pI/I3HaKI/I JENMNMOCTU LEeNbIX YACE.
CTteneHb C paunoHa/IbHbIM MOKa3aTeeM. CBOICTBA CTENEHN.
JNNorapudm uncna. ecatnuHble 1 HaTypasbHble Norapuimbi.

YI)aBHeHI/ISI N HEPaBE€HCTBAa

[Mpeobpa3zoBaHe BbIPaXKEHWNIA, COAepXXaLLMX Norapupmbl.

[Mpeobpa3zoBaHve BbIPaXXEHWA, COAEPXKALLMX CTENEHN C pauOHa/IbHbIM
rokasaresiem.

MpyMepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

[Moka3aTe/flbHble YpaBHEHWS U HEPABEHCTBA.

Jlorapugmmnyeckme ypaBHeHNS N HepPaBeHCTBa.

CuCTeMbl NMHENHbIX YpaBHEHWIA. PelleHne NPUKIagHbIX 3a4ay C MOMOLLbHO
CUCTEMbI JIMHENHBIX YPaBHEHWIA.

CunCTeMbI M COBOKYMHOCTM pauoOHasibHbIX YPaBHEHMI 1 HEPABEHCTB.

[MpUMeHEHWe ypaBHEHWUIA, CUCTEM N HEPABEHCTB K PELLEHNIO MAaTEMATUYECKMX
3a1a4 1 3a/lay 13 pas/IMyHbIX 06/1aCTe HAYKN U peanibHOM XN3HU.

DOyHKUMHU U TPAPUKHU

®yHKUMA. Teprogmdeckne (GYHKUMWU. TIPOMEXYTKM MOHOTOHHOCTM (DYHKLMMK,
MaKCUMyMbl 1 MUHUMYMbI (PYHKLMKW. HanbonbLUee N HaMeHbLLee 3HaYeHre (YHKLNN
Ha NMPOMEXYTKe.

TpUroHomeTpryecKmne yHKLMK, NX CBOCTBA U FpatmKu.

MokasaTenbHast W norapuMmyeckas QyHKUMKM, WX CBOMCTBA W  rpadinKu.

cnonb3oBaHWe rpatiMkoB PYHKLMIA 415 PELLEHNS YPaBHEHWIA U NIMHEAHBIX CUCTEM.

cnonb3oBaHne rpaMkoB  (DYHKUMIA AN UCCNefoBaHWA  MPOLECCOB U
3aBMCUMOCTENR, KOTOPble BOSHWKAIOT NPU pPeLleHnn 3aa4 U3 Apyrux y4ebHbIXNpeamMeToB
N peasibHOM XXMU3HW.

Hayajga maTeMaTHueckoro aHajamu3sa
HenpepbiBHble (yHKUMWM. MeTOA WHTEPBA/IOB AN PELUEHUS HEPaBEHCTB.
MpounsBogHas hyHKLUMKN. eOMETPUYECKINIA N PU3NYECKNIA CMbIC/T MTPOU3BOAHOIA.
Mpoun3BoaHble 3neMeHTapHbIX DYHKLUMIA. POpMybl HAXOXAEHNS NPOV3BOAHON
CYMMbI, MPOU3BEAEHNS 1 YACTHOIO (DYHKLMIA.
MprYMeHeHMe NPON3BOAHON K NCCNeA0BaHNIO (DYHKLMIA HA MOHOTOHHOCTb 1
3KCTpeMyMbI. HaxoxaeHve Hanbo/bLLIErO 1 HaMMEHbLLETrO 3HA4eHUs (DYHKLIMK Ha OTPe3Ke.
MprMeHeHNe NPON3BOAHON NS HAXOXAEHWS HAUNYYLLErO PELLEHWS B MPUKNAAHbIX
3afavax, 415 onpeaeneHns CKoOpoCcTu NpoLiecca, 3aAaHHOro hopmysioin nnm rpadmkom.
[MepBoO6pa3Has. Tabnumua nepBoobpasHbIX.
NHTerpan, ero reoMeTpuyeckmin n M3NYeCKnin cMbiCn. BbluncneHne nHTerpana
o chopmyne HotoToOHa—/TenbHMLa.
INPEJIMETHBIE PE3YJIBTATBI



K KoHLUY 06y4eHmnst B 10 kiracce 00y4atoLMiAca NoiyunT cnefyrouime npeaMeTHble
pe3ynbTarhbl:

Yucja ¥ BLIYUCJIEHUA:

0neprpoBaTh MNOHATUAMU: paLMOHa/IbHOE U 1eACTBUTE/IbHOE YNC/O, 06bIKHOBEHHAS
W fecsiTUYHas Apobb, NPOLIEHTI;

BbIMO/MHATb apugMeTNYECKIe onepauun C paLMoHaIbHbIMA W AeACTBUTENbHbIMY
yncnamm;

BbIMOMHSATb MPUOVXKEHHbBIE BbIYNCNIEHUS, UCMONb3YS NPaBMIa OKPYT/eHNs, AenaTb
NPUKWUAKY U OLEHKY pe3ynbTaTa BblUNCNIEHNIA;

OnepupoBaTh MOHATUAMU: CTeMeHb C LIeNbIM MOKa3aTenem, cTaHaapTHas ¢opma
3annMcy  AeNCTBUTENbHOTO 4uCna, KOPeHb HaTypanbHOW CTEMeHW, WCNob30BaTb
MOAXOASLLYHO (hOPMY 3anmncK AeNCTBUTENbHbBIX YACEN ANS PeLUeHNs NPaKTUYeCKUX 3a1au
1 NPeACTaBNeHNs AaHHbIX;

OnepupoBaTh MOHSATUMSIMWA: CUHYC, KOCWMHYC W TaHreHC MPOW3BO/MBLHOIO YIa,
MCMONb30BaTb 3amnncb MPOM3BOMBHOIO Yrna 4epes 06paTHble TPUTFOHOMETPUYECKUE

hyHKUMN.

YpaBHeHHS U HEPABEHCTBA:

ornepupoBatb MOHATUAMMW:  TOXAECTBO, YpaBHEHWe, HEPaBEeHCTBO, LIe/oe,
paunoHasnibHoe, UMppauuoHasibHOe YpaBHEHWE, HepaBeHCTBO, TPUIOHOMETPUYECKoe
YPaBHeHWE;

BbINONHATL NpPeobpa3oBaHUsi TPUTOHOMETPUYECKMX BbIPKEHUA W peluaTb
TPUTOHOMETPUYECKIME YPaBHEHUS;

BbINO/HATL  NPeobpa3oBaHnsA  LefblX, payMoHa/IbHbIX U MppauuoHasIbHbIX
BbIP&XXEHMI N peLlaTb OCHOBHbIE TUMbl LeMbIX, pauyoHasbHbIX U MppaumoHa bHbIX
YPaBHEHWNIA N HEPABEHCTB;

MPUMEHATb YPaBHEHWUS WM HEepaBeHCTBAa A5 PELUeHUs MaTemaTU4eckuX 3ajay M
3afa4y 13 pas/IMYHbIX 06/1aCTel HayKW 1 peasibHOMN XKU3HU;

MOZENMPOBaTb peasibHble CUTYaUuun Ha A3blke airebpbl, COCTaB/IATL BbIPAXKEHNS,
ypaBHeHMWs, HepaBeHCTBa MO YC/NOBUIKO 3ajayn, WCCMefoBaTb MOCTPOEHHbIE MOAEN
C MCMNO/Ib30BaHKEM arinapara anreépebi.

DOyHKUMU U TPAPUKHU:

OMepupoBaTb MOHATUMAMM: (DYHKUMA, CrocoObl 3afaHus  (PYHKUMK, 06/1acTb
onpeaeneHns 1 MHOXECTBO 3HAYEHWUIA PYHKUMK, rpadvK (YHKLMK, B3aMMHO 06paTHbIe
yHKUNN;

OnepupoBaTb MOHATUAMM: YETHOCTb N HEYETHOCTb (OYHKUMK, HYNN (YHKLNW,
MPOMEXYTKMN 3HAKOMOCTOAHCTBA;

MCMo/b30BaTh rpatinkm PYHKLUMIA AN peLleHns ypaBHEHUI;

CTPOUTb W uYnTaTb FPaPUKN NIMHEMHON (QYHKUMK, KBaapaTUYHOW (YHKUMN,
CTENEHHOW (DYHKLMW C LeNbIM NoKasaTesiem;

MCNONb30BaThb rPafinKmM HYHKUMIA 418 UCCNefoBaHNA NPOLLECCOB N 3aBUCUMOCTEN
Npn pelleHnn 3agad n3 Apyrux yyebHbIX MpeaMeToB U peasibHOM XXWU3HW, BblpaXKaTb
(hopmynamm 3aBUCUMOCTU MEXAY BENIMUYNHAMN.



Hayajga maTeMaTH4ecKOro aHajmu3a:

OMepupoBaTh NOHATUAMMW: NOCNEA0BATENbHOCTb, apUPMeTNUECKas U
reoMeTpuyeckasi Nporpeccuu;

OMepupoBaThb MOHATMSMU: GECKOHEYHO YObIBatOLLas reOMeTprUYecKas nporpeccus,
CyMMa 6eCKOHEYHO YObIBatOLLE FEOMETPUYECKO MPOrPeccuu;

3a/laBaTb NOCNeA0BaTENbHOCTM Pa3IMUHbIMK Criocobamu;

MCNONb30BaTh CBOWCTBA MOC/e40BaTe/IbHOCTEN U MPOrPeccuii Anst peLLeHs
peasibHbIX 3afa4 NPMKNAAHOro Xapakrepa.

MHo:xecTBa U JIOTHKA:
onepupoBaThb NOHATUAMMU: MHOXECTBO, OnepaLlmn Hag MHOXKECTBaMN;
MCNONb30BaTb TEOPETUKO-MHOXECTBEHHbIN annapart A8 OnmMcaHna peasibHbIX
MPOLLECCOB W AB/IEHWNIA, NPY pPeLleHnn 3aaa4 13 ApYyrnx yyuebHbIX NpeaMeToB;
OnepupoBaTh NOHATUAMMW: ONpPejenieHne, Teopema, CneacTene, [oKas3aTe/bCTBO.
K KOHLY 06y4eHuns B 11 kiacce 00yyatoLMiACA NOMYYMT CnefytoLime npeamMeTHble
pe3ynbTarhbl:

YucJia v BbIYHCTIECHUA

onepupoBaTb MOHATUAMMU: HaTypasibHOE, LeNnoe 4Yucno, MCnonb3oBaTb MPU3HaKK
[EeNUMOCTU LEeNbIX YNUCEN, pas/ioXeHne Ymucna Ha NPocTble MHOXUTENN ANA peLleHns
3aaay;

onepupoBaThb MOHATUEM: CTEMEHB C PaLNOHa/IbHBIM NOKas3aTeseMm,

onepupoBaTb MOHATUAMMW: JflorapuM 4ucna, OeCATUYHbIE W HaTypasibHble
norapumbl.

YpaBHeHMs U HEPABEHCTBA:

MPUMEHATb CBOMCTBa CTENeHW Ans npeobpa3oBaHWs BbIPaXXEHWIA, OnepupoBaTb
MOHATUAMW: MOKa3aTe/lbHOe YpaBHEHME W HepPaBeHCTBO, pellaTb OCHOBHbIE TWIMbl
okasaTe/IbHbIX YPaBHEHWIA N HEPaBEHCTB;

BbINO/IHATbL NPe0bpazoBaHNs BbIPKEHWUIA, COLepXKaLLMX orapuMbl, ONepPUPOBaTh
MOHATUAMW: NOrapuMmMYecKoe ypaBHEHWE N HEPaBEHCTBO, pellaTb OCHOBHbIE TUMbI
norapuMUYecKnX ypaBHeHW 1 HEPaBEHCTB;

HaXOAUTb PeLleHns NPOCTENLLINX TPUTOHOMETPUYECKNX HEPABEHCTB;

onepupoBaTb MOHATUAMMW: CUCTEMA JIMHEMHbIX YpaBHEHWA W e€ peLleHue,
MCNOMb30BaTh CUCTEMY SIMHENHbIX YPaBHEHWI /11 peLleHns NPaKTUYeCcKmX 3asay;

HaXO4UTb pPeLUeHNs MPOCTEMLUMX CUCTEM W COBOKYMHOCTEW paLMOHaNbHbIX
YPaBHEHWI 1 HEPaBEHCTB;

MOZE/IMPOBaTb peaslbHble CUTYaLMM Ha A3blke anredpbl, COCTaBNATb BbIpaXeHMS,
YpaBHEHWS, HEPABEHCTBA M CUCTEMbI MO YCNOBMIO 3afjauu, UCCNeA0BaTb NMOCTPOEHHbIE
MOZE/IN C MCNO/b30BaHMeM annaparta anrebpbi.

DyHKUUM U rpadpuku:

ornepmpoBaTb MOHATUAMU: NePUOAMYECKas (DYHKLMS, NMPOMEXYTKN MOHOTOHHOCTY
(YHKUUN, TOYKM 3IKCTPeMyMa (YHKLMKW, Hanbosnblluee W HauMeHbLUee 3HavyeHus
(YHKUUM Ha NPOMEXYTKE, MCNONb30BaTh MX AN UCCNefoBaHUS (DYHKUMK, 3afaHHOM



rpadukom;

onepmpoBaTb MOHATUAMU: TpauMKK  MOKasaTe/lbHOW, /IOrapuMmMUYecKon u
TPUrOHOMETPUYECKUX (DYHKUWIA, M300paKaTb WX Ha KOOPAMHATHOM MOCKOCTU U
MCNONb30BaTh [/19 PELLEHNS YPaBHEHWNIA N HEPABEHCTB;

n306paxkatb Ha KOOPAMHATHOM MOCKOCTM rpaiuMKn NIMHENHbLIX YPaBHEHMIA W
MCNONb30BaTh UX A1 PELLEHNS CUCTEMbI IMHENHbIX YPaBHEHWIA;

MCNONb30BaTh FpatinKmM hyHKUMIA ANa UccnefoBaHNS NPOLLECCOB N 3aBUCUMOCTEN
N3 JpYyrnx yyebHbIX AUCUMUMNH.

Hayaja MmaTeMaTH4eCKOI0 aHAJIN3A:

onepupoBaTb MOHATUAMW: HemnpepbiBHas (YHKUMA, NPOM3BOAHaA (YHKLMW,
MCNONb30BaTb FEOMETPUYECKUIA N (PU3NYECKUIA CMbIC/T NPOM3BOAHON ANS peLueHus
3ajau;

HaxoAWUTb MNPOM3BOAHbIE 3M1EMEHTAPHbIX (YHKLUMWIA, BbIYMCASTL MPOU3BOAHbIE
CYMMbI, MPON3BEAEHNS, YaCTHOIr0 DYHKLIWIA;

MCNONb30BaTb MPOM3BOAHYIO ANA MCCNeAoBaHUA (YHKUMM Ha MOHOTOHHOCTb
N SKCTPEMYMbI, NPUMEHSATb Pe3ynbTaTbl UCCNEA0BAHNSA K NOCTPOEHUIO FPagnKOB;

MCNONb30BaTb MPOM3BOAHYHD AN HAXOXAEHWUS HaWNyuyllero peweHus B
MPVKNaAHbIX, B TOM YMCE COLNaNbHO-9KOHOMUYECKMX, 3aaqaX;

onepupoBaTb NOHATUAMM: NepBO0OPa3Has U MHTErpas, NOHNMaTb FeOMETPUYECKUIA
N (OM3NYECKNIA CMbICN UHTErpana;

HaXxoAUTb MEepPBO0OPa3HbIE 3NEMEHTAPHbIX (YHKUMIA, BbIMUCNATb WHTErpas no
(hopmyne HbtoTOHa—/1ebHNLA;

pelatb NPUKNagHble 3afayvM, B TOM YMCME COLMATIbHO-3KOHOMMYECKOrO U
(hm3nYecKoro xapakrepa, CPeAcTBaMM MaTeMaTUUYeCKOro aHaImnsa.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmeHoBaHWe pasgena  |KonnyecTtso OCHOBHOEe cofep>kaHue OCHOBHbIe BUbl feATeIbHOCTH
(Tembl) Kypca 4acoB obyyaromxcs
MHOXecTBa paLoHa/IbHbIX 14 MHO>KecTBO, onepauumn HNcnoab3oBaTh TEOPETUKO-

W [eACTBUTENbHBIX YMCEN.
PaLMOHa/IbHbIe YPaBHEHNS 1
HepaBeHCTBa

HaJ, MHOXecTBamW. [AnarpaMmbl
Aiinepa—BeHHa.

PaupnoHasibHble Yyncna. O6bIKHOBEHHbIE
N AeCATUYHbIE APO6U, MPOLEHTHI,
6eCKOHeYHbIe Nepuomnyeckune apoow.
ApugpmeTnyeckne onepaumm

C pauUMOHasIbHbIMK YMCNaMU,
npeobpa3oBaHUs YNCOBbIX
BbIpa>KeHWIA. MNpruMeHeHre apob6eit 1
MPOLEHTOB 151 PeLLEHNS NPUKNaAHbIX
3a/1a4 M3 pas3/INYHbIX 0Tpacnein 3HaHW
N peasibHOMN XXMU3HN.

[elicTBMUTENbHbIE YnCNa.
PauroHanbHble Y ppauvoHasbHbIe
ymcna. ApugmeTryeckne onepayun

C [leNCTBUTENBbHBLIMU YCaMW.
MMpUBNMKEHHBIE BbIYMCIEHUS, NPaBUNa
OKpYT/IeHVs, MPUKMAKA U OLeHKa
pe3ynbTarta BbIYMCNEHNIA.

MHOXECTBEHHbI arnapat

Anga onncaHna Xoja peLeHnA
MaTeMaTn4eCKnX 3afa4y, a Takxxe
peasibHbIX MPOLLEeCCOB A FlBJ'IEHI/II7I,

NPV peLleHnn 3aaay 13 apyrux
y4ebHbIX NpeamMeToB.

OnepupoBarb NOHATUSIMU:
paunoHasIbHOE YNCNO, |El,(i‘l\/JICTBI/IT(E‘}'IbHO(i‘
4yncno, 0bbIKHOBEHHasA Apo6b,
AecATUYHas Apo6b, MPOLIEHTI.
BbInoHATHL aPUPMETUYECKMNE
onepaunun C paunoOHa/IbHbIMA U
AGMCTBMTeﬂbeIMM ymncnamm,
MPUGVKEHHBIE BbIUYMCIEHNS,
NCNOJib3yA npasuia OKPYrneHus.
JleJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BbIYMCIEHWIA.
OnepupoBarhb NOHATHSIMM:
TOX/AECTBO, YPaBHEHWE, HEPABEHCTBO;




ToXxaecTBa U TOXAECTBEHHbIE
Npeobpa3oBaHNs. Y paBHEHWE, KOPEHb
ypaBHeHNS. HepaBeHCTBO, peLleHmne
HepaBeHCTBa. MeToA MHTepBasIOB.
PeLueHue LenbIX 1 4po6Ho-
paLVOHaNbHbIX YpaBHEHUI U
HepaBEeHCTB

LIe/I0e M paumnoHasibHOe YpaBHeHNe,
HepaBeHCTBO.

BeinosHATHL Npeodpa3oBaHus LENbIX
N paUMOHa/IbHbIX BbIPAXKEHWA.
PemaTh OCHOBHbIE TUMbI Lie/bIX
MppaLoHa/IbHbIX YPaBHEHUI 1
HepaBEeHCTB.

IpumensaTs pauoOHa/IbHbIE
YpaBHeHMsA 1 HepaBeHCTBa

L1 peLLeHns maTteMaTuyeckumx 3agad
M 3a[a4 13 pa3INyHbIX 06/1aCTEN HayKK
1 peanbHON XNU3HW

®YHKLUMK 1 rpadmku. CTeneHb
C LIeNbIM NnoKasaTenem

DyYHKUMA, cnocobbl 3a8aHNs DYHKLUN,
B3aMMHO 06paTtHble PyHKUMK. ["padnk
yHKUMN,

O6nacTb onpeaeneHns N MHOXECTBO
3HAYEHWI PYHKUMKW. Hynn QyHKUMK.
[MpOMEXYTKM 3HAKOMOCTOSAHCTBA.
UETHbIE N HEYETHBIE (DYHKLNN.
CTeneHb C LefbiM NoKasaTenem.
CraHgapTHas hopma 3anucu
[e/CTBUTE/IbHOTO Ymncha.
cnonb3oBaHve nogxoadLueil hopMbl
3anncy AencTBUTENbHBLIX YnCer

[/19 PeLLeHns NpakTuyecknx 3afay

N NpeAcTaB/eHNs AaHHbIX.

OnepupoBath NoOHATHAME: PYHKLUNA,
cnoco6bl 3agaHns (YHKLUMUK, B3aUMHO
obpaTHble PyHKUMK, 06N1acTb
ornpefeneHnst 1 MHOXXECTBO 3HAYEHWI
(YHKUMK, TpauK GyHKUMN; YETHOCTb
N HEYETHOCTb PYHKLMM, HY/IN
(hYHKLMM, NPOMEXYTKM
3HaKOMOCTOSAHCTBA.

BoinosHaTH npeodpa3oBanus
CTENeHei ¢ LeNibIM NnoKasaTenem.
Acnonb3oBaTh CTaH4APTHYHO hopmy
3anmcun gencTBUTENIbHOMO Yncha.
DopmMyIMPOBATH

1 WTTIOCTPUPOBATH FPafuyecku




CteneHHas QyHKUMA C HATypa/ibHbIM
N LenbIM NnokasaTenemM. E& cBoicTaa u

rpagumk

CBOWCTBA CTENEHHON DYHKUMN.
Bbipaxarts popmynamu 3aBUCUMOCTU
MeXXAay BeMYMHamu.

HUcnoab3oBath HU(pPPOBHIE pecypchl
AN NOCTPOEHUA rPauKoB PYyHKLUN

N N3YYeHUsi NX CBOMCTB

ApPUHMETUYECKNIA KOPEHb
N—OW CTEMEHN.
MppaumnoHanbHble ypaBHEHMS
N HEPaBEHCTBA

18

ApUPMETNYECKNI KOPEHD
HaTypa/bHOW CTeneHun. [eincTBus

C apUPMeTUYECKUMU KOPHAMMU N—OM
CTEMEHMN.

PeLLeHVe nppaunoHabHbIX YpPaBHEHWI
M HEpPaBEHCTB.

CsoiicTBa 1 rpatiMK KOpHS N-0M
CTENEeHU

DopMyJHPOBATH, 3aIIUCHIBATH

B CMMBOJINYecKoi ¢popme

N HITIOCTPUPOBATH IIPHUMepaMu
CBOWCTBA KOPHSA N-0i1 CTENEHN.
BoinosHATHL NPeobpasoBaHmns
MppaLOoHa/IbHBIX BbIPaXKEHUIA.
PemraTs OCHOBHbIE TUMbI
MppaunoHabHbIX YpaBHEHWIA

N HEPABEHCTB.

IIpumeHATH 1J1M1 peleHus
Pa3JIMYHBIX 3a71a4 MPpaLOoHa/bHble
YPaBHEHNSA 1 HEPaBEHCTBA.
CTpouTh, YuTATh rPAPUK KOPHS N-Oi
CTerneHw.

HUcnoab3oBath nngposbie pecypcsbl
[J19 NOCTPOEHNSA rpaduKoB PyHKLNIA
N M3YYeHUsi NX CBOMCTB




dopMynbl TPUTOHOMETPUMN. 22 CUWHYC, KOCMHYC W TAHTeHC YNCNOBOro | OmepupoBaTh MOHATHSAMEU: CHYC,
TpuUroHomeTpryeckune aprymeHTa. ApPKCUHYC, apKKOCUHYC KOCMHYC N TaHTeHC MPOM3BO/IbHOIO
YpaBHeHus N apKTaHTreHC YMC/I0BOro aprymeHTa. yrna.
TpuroHomeTpryeckas OKPY>XXHOCTb, Hcnoab30BaTh 3aNMCh
onpegeneHne TPUroHOMETPUYECKIMX MPOM3BO/ILHOIO yrna Yepes obpaTHble
(hYHKLUMIA YACNOBOrO aprymeHTa. TPUrOHOMETPUYECKNE DYHKLMN.
OCHOBHble TPUrOHOMETPUYECKINE BoIinosHATH peodpa3zoBaHus
thopmynbl. MpeobpasoBaHme TPUrOHOMETPUYECKUX BblPaXKEHUI.
TPUIOHOMETPUYECKNX BbIPaXKEHUI. Pemath OCHOBHbIE TUMMbI
PeLLeHe TPUroOHOMETPUYECKUX TPUrOHOMETPUYECKUX YPaBHEHW
ypaBHEHWM
NocnenoBaTenbHOCTU 5 MocnenoBaTesibHOCTK, COCO6bI OnepupoBatb NOHATHSIMM:

1 Mporpeccumn

3a/laHuns MocnefoBaTe/IbHOCTEN.
MOHOTOHHbIE NOCNef0BaTENIbHOCTW.
ApudpmeTnyeckas 1 reomeTpmyeckas
nporpeccun. beckoHeuHo ybbiBatoLLas
reomMeTpuyeckas nporpeccus.
CyMMa 6eCKOHEYHO YObIBaOLLEN
reoMeTPMYECKO Nporpeccun.
dopmMyna CNOXHbIX NMPOLIEHTOB.
icnonb3oBaHWe nporpeccum

019 peLleHns peasibHbIX 3a4au
MPUKIaAHOro Xapakrepa

nocrefoBaTe/lbHOCTb,
apuMeTUYeCKas 1 reomeTpuyecKas
nporpeccun; 6eCKoOHeYHO yoblBatroLLas
reoMeTpuyecKas nporpeccus, cymma
GECKOHEYHO YObIBatOLLE
reoMeTPMYeCKOI Nporpeccun.
3agaBarhb M0C/1e40BaTE/ILHOCTU
pasfIMyHbIMK crocobamm.
IpumeHsaTs popmyJry CJI0KHBIX
NPOLEHTOB JIJIf pelueHusa 3aja4

13 peasibHOM NPaKTUKM

(C cnonb3oBaHMEM KaslbKYNIATOpPa).
HMcnoab3oBaTh CBOMCTBA
nocnefoBaTe/IbHOCTEN M MPOrpeccuia




ONS PeLLeHns peanbHbIX 3a1au
NPUKNagHOro XapakTepa

MoBTOpEHME, 0606LLEHNE, 3 OCHOBHble NOHATUSA Kypca anredpbl IIpumeHsTH OCHOBHbIE NMOHATUA Kypca
cucTemMaTtusaLms 3HaHui M Hayan MaTeMaTU4eCcKOro aHanmsa anrebpbl N Ha4Yan MaTeMaTNYECKOro
10 knacca, 0606L1eHMe aHa/M3a 4na pelleHnsa 3agad
N cUCTEMaTU3aLMA 3HaHWI 13 peasibHOM XMU3HU 1 ApYrnx
LUKO/IbHbIX ANCLMMNNH
OBLLEE KOJIMYECTBO 68

YACOB N0 NPOIrPAMME




10 KJIACC

JlorapmgmMuyeckme ypaBHeHus
1 HepaBeHCTBa

1 HaTypa/ibHble Norapugmel.
MpeobpaszoBaHme BbIPaXKEHNIA,
cofepkaLumx norapmmbl.
Norapudmnyeckme ypaBHeHUs
1 HepaBeHCTBA.

HanmeHoBaHWe pasgena  |Konm4yecTso OCHOBHOe cofep>kaHue OCHOBHbIE BUAbI AeATENIbHOCTU
(Tembl) Kypca 4yacosB obyyaromxcs
CTeneHb ¢ paunoHaIbHbIM 12 CTeneHb C paunoHaIbHbIM DopMyJIMPOBaTh, 3aIMCHIBATH
noKasaTesniem. nokasatenemM. CBOINCTBa CTENEHN. B CUMBOJINYeCKoil popme
MokasaTenibHasA OyHKUMS. Mpeobpa3oBaHme BbIPaXKeHWH, N WULTIOCTPHPOBATH MPUMEPaMH
Moka3aTenbHble ypaBHeHUA coaepXXallux paunoHasbHble CTEMEHN. | CBOWCTBA CTEMEHW.
N HepaBeHCTBa Moka3aTtenbHble ypaBHeHUA IIpumeHsTHL cBOMCTBA CTEMNEHN
N HepaBeHCTBaA. AN19 Npeo6pa3oBaHNs BbIPaXKEHWA,
Moka3zaTenbHas PYHKLUNWSA, eé CBOCTBA | MopMyJIHPOBATHL
U rpagnk N WITIOCTPUPOBATH IrPaduyecku
CBOWCTBA MOKa3aTe/IbHOW (hYHKLW.
PemaTh OCHOBHbIE TUMbI
nokasaTe/lbHbIX YpaBHEHWIA
N HepaBeHCTB.
HUcnoab3oBath nudpoBbie pecypchbl
A/19 NOCTPOEHNSA rpatuKoB PYHKLMIA
N U3Yy4YeHUst X CBOMCTB
Jlorapummyeckas QyHKLMS. 12 Norapudm uncna. JecatuyHble DopMyJIUPOBATH, 3aIIUCHIBATH

B CUMBOJINYeCcKoil popme

N HIJIIOCTPUPOBATH IPUMEPaMH
CBOMCTBa lorapugma.

BbInoHATHL NMPe06pasoBaHus
BbIPXXEHWIA, COAEPXKALLMX TIOrapuUiMmbl.
DopMyJIHPOBATH




Norapupmnyeckas qyHKUus, eé
CBOWCTBA U rpagimk

N WITIOCTPUPOBATH IPapuUecKH
CBOWCTBA 1OrapuMNYeCKon (YHKLNN.
Pemrats OCHOBHbIE TUMbI
norapuMUYecKnX ypaBHeHWA

N HepaBEeHCTB.

Hcnoab3oBath HM(ppoBbIE pecypehl
A9 NOCTPOEHUS rpatMKoB PYHKLMIA

N U3YyYEeHMNsI NX CBOMCTB.
3HAKOMHTBHCH ¢ HCTOpPHel Pa3BNTUA
mMaTemMaTuKu

TpUroHoMeTpryeckune
(OYHKLMN N NX rpatnKu.
TpuUroHomeTpryeckune
HepaBeHCTBa

TpuroHomeTpryeckme QyHKUMK, NX
CBOWCTBA U rpatinKu.

MpyMepbl TPUTOHOMETPUYECKINX
HepaBEeHCTB

OnepupoBarthb

MOHSITHEM MEPUOAMNYEcKas PYHKLUA.
CtpouThb, aHAJIU3UPOBATD,
CpaBHUBATH IPaAVKN
TPUrOHOMETPUYECKUX (DYHKLIMA.
DopMyJIHPOBATH

N MILJIIOCTPUPOBATH rpaduyecku
CBOWCTBa TPMrOHOMETPUYECKUX
(hYHKLNNA.

Pemath NpocTeime
TPUrOHOMETPUYECKME HEPABEHCTBA.
Hcnoab3oBatrs rpagpuku N5
PELLUEHNA TPUTOHOMETPUYECKNX
HepaBeHCTB.




Hcnoab3oBath HM(ppoBbIE pecypcehl
AN19 NOCTPOEHUS rpatMKoB PYHKLMIA
N U3YyYeHUst X CBOMCTB

lMpounssogHasd. NpnumeHeHNe
MPOV3BOAHOM

24

HenpepbiBHble PyHKUMK. MeTop

NHTEPBa/10B 4/14 PELUEHNA HEPAaBEHCTB.

Mpoun3BofHas hyHKLUMK,
[CeOMEeTPUYECKNIA N (PU3NYECKUIA
CMbIC/1 NPOV3BOHOMN.

[Mpon3BOAHbIE 3/1EMEHTAPHbIX
(yHKUWiA. pon3BOAHAS CYMMBbI,
MPon3BeeHNs, YaCTHOIO PYHKLMIA.
MpuMeHeHWe NPOVN3BOAHOM

K MCCNeaoBaHnIo yHKLMI

Ha MOHOTOHHOCTb 1 3KCTPEMYMbI.
HaxoxaeHne Hanb0o/bLLEro

M HaMMeHbLLEro 3HaYeHns yHKLUN
Ha OTpeskKe.

MpumeHeHWe NPON3BOAHOIA

A9 HAXOXKAEHWS HaumyyLLero
peLleHns B MPUKIaHbIX 3agadax,
019 OMpeesieHns CKopoCTy npoLecca,
3afjaHHOro hopMy/nor Uim rparUKom

OnepupoBatb NOHATUSAMM:
HernpepbIBHAA PYHKLMSA; MPON3BOAHAS
QyHKUMN,

Hcnoab3oBaTh reOMETPUYECKMI

N (hU3NYECKNIA CMbIC/T TPOU3BOAHON
0151 peLLeHns 3aaad.

Haxoauts Npon3BOAHbIE
3/IeMEHTaPHbIX PYHKUNA, BBIYHCIATH
NPOV3BOAHbIE CYMMbI, MPOV3BELEHNS,
4aCTHOI0 PYHKLMA.

HUcnoab3oBaTs NPON3BOAHYHO

AN NcCnepoBaHns yHKLUN

Ha MOHOTOHHOCTb M 3KCTPEMYMbl,
NPUMEHSATH Pe3yJIbTAThI
ncciaeI0BaHus K MOCTPOEHNIO
rpacvkos. lpuMeHsATH NPON3BOLHYIO
AN19 HAX0XAEeHNA Hauy4Llero
peLleHns B MPUKNafHbIX, B TOM YKcCne
CoLMaNbHO-3KOHOMUYECKMX, 3afadax.
3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTUSA
MaTemMaTU4ecKoro aHanmsa




VHTerpan n ero npuMeHeHns 9 MepBoobpasHas. Tabnmua OnepupoBaTrb NOHATHUSMU:
nepBo06pPasHbIX. nepBoO6pa3Has, MHTerpan.
WHTerpasn, reomeTpuyeckuii Haxoauts NepBoo6pasHble
1 (PU3NYECKNIA CMbIC/T UHTErpasna. a/leMeHTapHbIX (DYHKLUWIA; BBIYHCIAATH
BbluncneHve nHterpana no opmyrne nHTerpas mo gpopmysie HolOTOHa—
HbtoToHa—/TebHMLa NeiibHMUA.
3HAKOMMTBCH ¢ HCTOpPUel PAa3BNTUA
MaTeMaTUYecKoro aHaim3a
CucteMbl ypaBHeHuit 12 CucTeMbl IMHENHbIX YPaBHEHWIA. OnepupoBaTh MOHITHAMH: CUCTEMA

PeLleHMe NpuKnagHbIX 3aga4

C MOMOLLIbIO CUCTEMbI JINHENHbIX
YPaBHEHWIA.

CucTeMbI M COBOKYMHOCTU LfbIX,
pauMoHasIbHbIX, MpPaLMOHabHbIX,
noKasaTe/ibHblIX, 0rapuHMmUUECKmX
YPaBHEHWIA N HEPaBEHCTB.
Vcnonb3oBaHme rpaukoB QyHKLMM
ANS PeLeHns ypaBHEHUI U CUCTEM.
MpuMeHeHWe ypaBHEHWIA, CUCTEM

N HEPABEHCTB K PeLUeHUI0
mMaTemMaTMyecKkmx 3agad 1 3agad

13 pa3IMyHbIX 061aCTeil HayKu

1 peanbHOM YXN3HU

NNHENHBIX YPaBHEHWIA 1 €€ peLLeHNe.
Hcnoab3oBarh CUCTEMY NIMHEAHBIX
YPaBHEHWUIA ANs peLleHns
NpaKTUYECKMX 3aaad.

HaxoauTh pemenusi NPOCTENLLNX
CUCTEM U COBOKYMHOCTEN
paLVOHa/IbHbIX YPaBHEHUI

1 HEPaABEHCTB.

Hcnoab3oBarh rpaPuikyi yHKLNIA
A5 PeLLEHNS YpaBHEHWIA.
MoaesaupoBarh Pea/ibHble CUTYaLUN
Ha A3blKe anrebpbl, COCTaBNATb
BbIPXXEHUS, YpaBHEHUS, HEPaBEHCTBA
1 CUCTEMbI MO YCNOBUIO 3a4auu,
HCCJIEI0BATH IMOCTPOCHHBIE MOIECTH
C UCNONb30BaHMeEM arinapara anreépol




HaTypanbHble U Lenble unicna

HaTypa/ibHble 1 Lenble yncna
B 3a/la4ax M3 peasbHOW XXN3HW.
MpW3HaKK AENUMOCTU LIENbIX YNCEN

OnepupoBatrb NOHATUAMM:
HaTypasibHOe Yncno, Lenoe Yncno.
Hcnoan3oBats MPU3HAKN AENMMOCTU
LiefIbIX YMCen, pas3fioXkeHne ynmcna

Ha MPOCTbIE MHOXUTENW AN peLLeHns
3afau

MoBTOpPEHME, 0600LLEHNE,
cucTemaTumsaums 3HaHUM

18

OCHOBHbIE NOHATKSA Kypca anreopsl
1 Hayan MaTeMaTUYECKOro aHasIn3a,
0600L1eHNe N cucTemMaTm3aLna 3HaHNIA

Pemiatnb NMPpUKJIaAAHbIC 3a1a49U

N3 PasNYHbIX 06/1aCTeNn HayKK

N peanibHOM YXM3HW C MOMOLLIbIO
OCHOBHbIX NMOHATUIA Kypca asirebpbl
M Ha4ya1 MaTemMaTMyecKoro aHanumsa.
Briouparth ONTUMa/IbHbIE CMOCOObI
BbIYMCIEHWIA.

Hcnosn30BaTh AJIA PEIICHUSA 3aaa4
YPaBHEHWS, HEPaBEHCTBA U CUCTEMBbI
YPaBHEHWIA, CBOMCTBA PYHKLMIA

N rpakos

OBLLEE KOJIMYECTBO
YACOB N0 NPOIrPAMME

102




OEJEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaXHOCTb y4ebHOro Kypca reoMeTpumn Ha ypoBHe cpefHero obLeroobpasoBaHus
0bycnoBneHa MPaKTUYECKOW  3HAYMMOCTbKO  METanpeAMeTHbIX U NPeAMETHbIX
pe3ynbTatoB  00y4YeHWUS TEOMETPUM B HaMpaB/EHUW  JIMYHOCTHOIO Pas3BUTUA
obyuvatoLmxcs, ¢opMUpoBaHUa  (YHKLMOHA/IbHOW MaTemMaTUYeCKOM rpaMOTHOCTMH,
N3yydeHUs [Opyrnx Yy4yebHbIX AMCUMNAMH. Pa3Butve Yy 00y4aroLmxcs npaBusbHbIX
NpeLcTaBNeHWin 0  CYLWHOCTM M MPOUCXOXKAEHUN reOMeTPUYecKUX abCTpakuui,
COOTHOLLEHUWN peasibHOr0 W WAeasibHOro, XapakTepe OTPaXeHUs MaTemaTMyecKoin
HayKOW SIBMEHWIA M NPOLIECCOB peanbHOro Mupa, MecTe reOMeTpUMB CUCTEME HayK U
PONM  MaTeMaTU4YecKoro MOAEeNMPOBaHWA B Hay4YHOM MO3HAHWM W B MpPaKTUKe
CrocobCTBYET (hOPMMPOBAHMIO HAYHHOI0 MMPOBO33PEHNSA 00YHatOLLMXCS, aTakKe KauyecTB
MbILL/IEHNS, HEOOXOAMMbIX AN19 afanTauuy B COBPEMeHHOM o6LecTBe. ["'eomeTpus
ABNIETCA OAHMM M3 6a30BbIX NPeAMETOB Ha YPOBHE CpeaHero obLiero obpasoBaHms, Tak
KaK 06ecneymBaeT BO3MOXHOCTb M3Y4YeHUst Kak AUCLMNINH
eCTeCTBEHHO-Hay4HOI HanpaBieHHOCTH, TaK U TyMaHUTapHOA.

Jlornyeckoe MblWeHNe, (opMUPyeMOe NPU  M3Yy4YeHUM 0OyYatoLMMUCS
MOHATWIHBIX OCHOB rEOMETPUN N MOCTPOEHUN LIEMOYKN NIOTUYECKUX YTBEPXKAEHNIB
XO[e peLleHns reoMeTPUYecKnX 3adad, YMeHue BblBUraTb U OMNpoBeprarb rmnoTesbl
HeNnocpeACcTBEHHO UCMOMb3YHTCA NP PeLLeHN 3aa4 eCTeCTBEHHO-Hay4HOr0 LMKNa,B
4aCTHOCTW U3 Kypca (hU3NKMN.

YMeHVe OpMEeHTUPOBATLCS B MPOCTPAHCTBE UIPaeT CYLLLECTBEHHYHO POJib BO BCEX
06/1aCTAX AeATeNIlbHOCTY YeioBeKa. OpreHTaL s YenoBeka BO BPEMEHW 1 MPOCTPAHCTBE
— HeobXoAMMoe YCNoBKE ero coumanbHOro 6bITUA, (hopmMa OTPAKEHUS OKPYXKAKOLLErO
MUpa,  YCNOBME  YCMEWHOro  Mo3HaHWs M aKTUBHOrMO  Mnpeobpa3oBaHus
aenicTeuTenibHocTU.  OrnepupoBaHe NPOCTPAHCTBEHHbIMU 0bpasaMn  06beAUHSET
pasHble BWAbl Y4ebHOM W TPYAOBOW [AeATeNbHOCTW, SABMSETCA OAHUM U3
NPOMECCUOHA/IBHO BaXKHbIX KauecTB, MO3ITOMY aKTyaslbHa 3afava (hopMMUpOBaHUAY
06yyvatoLLMXCa MNPOCTPAHCTBEHHOIO MbILLMEHUA KaK Pa3HOBMAHOCTM 06pas3Horo
MbILL/IEHNS — CYLLECTBEHHOrO KOMMOHEHTa B MOArOTOBKE K MPaKTUYECKOWA
[eATeNlbHOCTM MO0 MHOTMM Harpas/ieHUsM.

Llenb 0CBOEHMSI Mporpammbl y4e6HOro Kypca «"eoMeTpusi» Ha 6a30BOM YpPOBHE
00y4eHunst — 06LLLe00pa3oBaTe/NIbHOE U 0OLLIEKYNbTYPHOE pa3BUTUE 00YYatoLLMXCA Yepes
obecrneyeHe BO3MOXHOCTW MNPUMOBPETEHUS U UCMOMb30BAHUS CUCTEMATUYECKMX
reOMeTPUYECKNX 3HaHUA W AeACTBUIA, CNeumMUUHLIX TFeOMETPUKN, BO3MOXHOCTU
YCMELHOro npofo/iKeHUs o06pa3oBaHMA MO CMeuuanbHOCTAM, He CBfA3aHHbIM C
NPUKNaAHbIM UCMOb30BAHWEM TEOMETPUMN.

[MpropUTETHLIMK 3ala4aMi OCBOEHNS Y4eBHOro Kypca «I"eoMeTpum» Ha 6a30BOM
ypoBHe B 10-11 Knaccax ABNArTCA:



(hopmMrpoBaHMe MpeLCcTaBNeHnss O TeOMeTpUM KakK YacTu MUPOBOM KyNbTypbl U
0CO3HaHMe e€ B3auMOCBA3M C OKPY>KatoL MM MUPOM;

(hopMUpOBaHMEe MNPeACTaBNeHNs O MHOrOrpaHHUKax M Tenax BpaleHWs Kak o
BaXKHeMLIMX MaTeMaTUYeCKNX MOLENSAX, MO3BONAIOLLMX OMNUCLIBATL Y U3yYaTb pasHble
SB/IEHNS OKPY>KatoLLIero M1pa;

(hopMUpOBaHMEe YMEHNA pacno3HaBaTh Ha YepTexax, MOLeNax U B peasilbHOM Mupe
MHOIOrpaHHMKN 1 Tena BpaLLeHns;

OBNafileHVe MeToAaMu pelleHus 3afay Ha MOCTPOEHUA Ha  U300paXKeHUsX
MPOCTPAHCTBEHHBIX (OUTYP;

(hopMUpOBaHME YMEHNSA OMEPUPOBATL OCHOBHLIMU NMOHATUAMU O MHOTOrpaHHMKax
1 Tenax BpaLLeHNs U X OCHOBHbIMW CBOWCTBaMU;

OBNafileHVe asropuTMaMun peLleHUs OCHOBHbIX TWMOB 3ajad, (hOpMMpPOBaHMe
YMEHUSA NPOBOAUTL HECNOXHble [OKa3aTeslbHble PacCy)XAeHUA B XO4e peLleHns
CTepeoMeTpuyeckmnx 3agay 1 3agay ¢ NPakTUYeCcKMM Coaep>KaHneM;

pasBUTUE WHTENNeKTYalbHbIX W TBOPYECKMX CMOCOBHOCTEN 06y4aroLmxcs,
rno3HaBaTe/IbHOM aKTUBHOCTU, UCC/IEA0BATE/IbCKUX YMEHWNA, KPUTUYHOCTU MbILLIEHNS;

(hopMmpoBaHmne  (PYHKLMOHa/IbHOW rpPaMOTHOCTW, PEeNeBaHTHOW reoMeTpun:
YMEHVEe pacrno3HaBaTb MPOSAB/EHUA TEOMETPUYECKUX MOHATUIA, OOBEKTOB WU
3aKOHOMEPHOCTEN B peasibHbIX >XMU3HEHHbIX CUTYauuax WM Mpu U3yYeHUU [pYyrux
yYeOHbIX  NPeAMeTOB,  MPOSB/IEHUS  3aBUCUMOCTEN M 3aKOHOMEPHOCTEWN,
(hopMynMpoBaTb UX Ha A3blKe reOMeTpuUM W CO34aBaTb FEOMETPUYECKME MOLENN,
MPUMEHATb  OCBOEHHBIA TeOMEeTPUYECKUA annapat A1 pelleHns  NpakTUKO-
OPVEHTMPOBAHHbIX 3afay, NUHTePNPETUPOBATL U OLEHMBATL MONYYEHHbIEPe3ynbTaThl.

OTAnUNTENBHOM 0COBEHHOCTLIO NMPOrpamMmbl Mo reOMeTPUX ABNAETCA BK/IKOYEHME
B KypC CTEpeoMeTpuM B Hayane ero u3yyeHusa 3afad, pellaembiX Ha YpoBHe
WHTYWTUBHOIO MO3HaHWA, U OnpefenéHHbIM 00pa3oM OpraHvu3oBaHHas paboTta Hafg
H/MM, 4TO CMOCOOCTBYHOT PA3BUTUIO JIOFTMYECKOrO MU NMPOCTPAHCTBEHHOTOMbILLEHNS,
CTUMY/NIPYET MpPOTeKaHWe WHTYWUTUBHBLIX MPOLLECCOB, MOTUBMPYET K Aa/ibHelLLIeMy
N3y4eHnto npeameTa.

[MpesnoyTeHve 0TAAETCA HArNALHO-KOHCTPYKTUBHOMY MeTOAY 00y4YeHUs, TOECTb
TEOPeTUYECKNe 3HaHWA WMeT B CBOE OCHOBE YYBCTBEHHOCTb MNpPeAMETHO-
MPaKTUYeCKON [eAaTesIbHOCTU. Pa3BuTWE MPOCTPAHCTBEHHbIX MPEeACTaBeHUN Y
obyyalolmxca B Kypce CTepeoMeTpuy MNPOBOAWUTCA 3a CYET pelleHWs 3agadyHa
CO3[aHne NPOCTPaHCTBEHHbLIX 06Pa30B 1 3a4a4 Ha ONeprupoBaHne NPOCTPAHCTBEHHbLIMM
o6pasamun. Co3gaHme 0b6pasa NPOBOAMTCA C OMOPOI Ha HArfALAHOCTb, a OneprpoBaHmne
06pasoM — B YCNOBUSAX OTB/IEYEHWUA OT HArAsSAHOCTM, MbIC/IEHHOTO WM3MEHEHUsi ero
NCXOAHOI0 CoAep>KaHus.

OCHOBHbIMKN CofepXaTeNbHbIMU NMHMAMKN Y4ebHOoro Kypca «IreomeTpusa» B 10-11
Knaccax ABnawTcA: «MHOrorpaHHukn», «llpsMble M MNJOCKOCTM B MPOCTPAHCTBEY,
«Tena BpaleHnsa», «BeKkTopbl M KOOpAMHATbl B MpPOCTPaHCTBe». PopmMMpoBaHME
NOrMYECKUX YMEHWI pacnpesensieTca He TOMbKO MO CoAepXXaTe/IbHbIMAUHUAM, HO U NO
rogam obyyeHusi Ha ypoBHe CpeHero obLLero obpasoBaHus.

CofepxaHne 00pas3oBaHWsA, COOTBETCTBYHOLLEE MpegMeTHbIM — pesynbTaram



OCBOEHMA nNporpammbl MO reOMeTpUW, pacnpefenéHHbiM Mo rogam 06ydeHus,
CTPYKTYPMPOBaHO TaKMM 06pa3oMm, UTOObI OB/1afeH e reOMeTPUYECKUMU MOHATUAMM U
HaBblkaMW OCYLLECTB/IANOCL MOCNef0BaTe/IbHO W MOCTynaTe/bHO, C COGMOAEHNEM
MPUHLMMNA NPeeMCTBEHHOCTU, YTOObI HOBblE 3HAHWA BKIHOYA/INCL B OOLLYHO CUCTEMY
reoOMeTPUYECKNX NPeACcTaB/IEHNIA 06yYatoLWMXCS, paclunpsas U yrnyonss e€, obpasys
MPOYHbIE MHOXECTBEHHbIE CBA3N.

O6Llee 4MC/IO 4YacoB, PEKOMEHAOBaHHbIX A8 M3y4vyeHus yyebHOro Kypca
«["eomeTpuma» — 102 yaca: B 10 Knacce — 68 yacos (2 4aca B Hefiento), B 11 knacce — 34
yaca (1 yac B HefleNto).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OCHOBHble MOHATUA CTepeoMeTpun. Touka, MpsmMas, MA0CKOCTb, MPOCTPaHCTBO.
MoHATME 06 aKCMOMaTUYECKOM MOCTPOEHUM CTEPEOMETPUN: aKCUOMbI CTEPEOMETPUNN
CNeACTBUSA U3 HUX.,

B3avMHOe pacrnonoXeHne nMpsMbIX B MPOCTPAHCTBE:  MNepeceKaroLmecs,
napannenbHble U CKpeLmBatoLLmecs npsmble. MapannenbHOCTb NPSIMbIX U MNOCKOCTENB
MPOCTPaHCTBE: NapansiefibHble MPSAMble B MPOCTPAHCTBE, NapannenbHOCTb TPEX NPAMBIX,
napannensHoCTb MPAMON M NAOCKOCTU. YTNbl C COHanpaB/eHHbIMUCTOPOHAMU, Yrof
MeXay MpsaMbIMM B MPOCTPaHCTBE. [lapannenbHOCTb MAOCKOCTER: napaniesibHble
MNOCKOCTK, CBOWCTBA MapanfieNibHbIX MA0CKOCTel. lMpocTeiime NpoCcTPaHCTBEHHbIE
(hUrypbl Ha NI0CKOCTK: TeTpasap, Ky6, napannenenunes, MOCTPOEHNE CEYEHWIA.

MepneHANKYNSAPHOCTb  MPAMOA M MOCKOCTW: MNEPrneHAMKYNsiPHbIE  MPsSiMbIE B
MPOCTPaHCTBE, NPsSMblE MapanfefbHble U NepneHAnKyNspHble K MAOCKOCTU, NPU3HaK
NepneHanKYNSPHOCTA NPSMOA M NIOCKOCTKU, Teopema O NPSMON MeprneHAMKY NSPHON
NNOCKOCTU. YT/bl B MPOCTPAHCTBE: Yroa MeXay NpsMoi U NNOCKOCTbH, [ABYrPaHHbIi
Yron, NNHENHbIV Yron ABYrpaHHOro yria. MepneHanKynsp 1 HakNOHHbIE: PaCCTOAHMEOT
TOYKM [0 MNOCKOCTW, PaccTosiHMe OT MPSIMOA A0 MIOCKOCTW, MPOeKums urypbiHa
NNOCKOCTb. lMepneHAMKYNSPHOCTb NAOCKOCTEN: NPU3HaK NepneHAnKYNsapHOCTU [ABYX
NIOCKOCTeN. Teopema 0 TPEX NeprieHaAnKynspax.

MHororpaHHuKH

[NoHATME MHOrorpaHHmKa, OCHOBHbIE 3/IEMEHTbI MHOIorpaHHuMKa, BbIMYKJ/IbIE WU
HEBbLIMYKJ/IblIE  MHOIOrpaHHMKN, pa3BépTKa MHOrorpaHHuKa. |_|pI/I3MaI N-yrosibHas
npn3ma, rpaHn n 0oCHoBaHUA MPuU3Mbl, NpPsAMasa N HaKMoOHHaA NMpPuU3Msbl, 6okKoBast 1 nonHas
MOBEPXHOCTb Npu3Mbl. [Mapannenenunen, NPSMOYrObHbIA Napanienenunes 1 ero
CBOWCTBaA. I‘Impalvm,qa: N-yrosbHasa nnupamMmnia, rpaHn N 0OCHoBaHME NMMpamMmnabl, 60KoBas
N NOMHaA NOBEPXHOCTb nNuUpamMuibl, npaBu/bHaA W yCel-IéHHaﬂ nmpamMmnia. ONEMEHTHI
npnsmMmbl 1 NMpamMnabl. |_|paBI/U'IbeIe MHOIorpaHHMKn:  NMOHATWE TMPaBUJIbHOIO
MHOrorpaHHuKa, npasuibHaad TMpU3Ma W MNpaBuibHaad MupaMmnga, nnpaBUJIbHaA



TpeyronbHas nupammnia 1 npaBubHbIA TeTpasap, Kyo. pencraBneHne 0 NpaBUIbHbLIX
MHOrOrpaHHVKax: oKTasgp, AoAeKasap v nkocasgp. CeveHns NpuaMbIv NUpammnpl.

CUMMeTpMS B MPOCTPaHCTBE: CUMMETPUS OTHOCUTENIbHO TOYKM, MPSMONA,
MIOCKOCTN. ONeMeHTbl CUMMETPUX B MupaMugax, napasnenenunegax, npaBUSIbHbIX
MHOTOrpaHHMKax.

BbluncneHe 31eMeHTOB MHOrOrpaHHWKOB: pébpa, AuaroHanu, yribl. nowaib
GOKOBOI NOBEPXHOCTM Y MOSHOWN NMOBEPXHOCTU NPAMOI NPU3MbI, NI0WaAb OCHOBaHWA,
Teopema 0 60KOBOW MOBEPXHOCTU NPAMOW Npu3Mbl. [nowaas 60KOBOM NOBEPXHOCTM U
MOBEPXHOCTU MPaBWIbHOW NUpamuibl, TeopemMa O MIoWwaan YCeYEHHOW nMpaMuibl.
[MoHATME 06 06bEME. O6BEM NupamMuabl, NPU3MBbI.

[MofobHble Tena B npocTpaHcTBe. COOTHOLLIEHUA  Mexay  naowagsamMu
NMoBepxXHOCTen, 06bEMaMM NOAOOHbIX TeS.

11 KJIACC

Tesia Bpamenust

LiMnnHAprYyecKas NOBEPXHOCTb, 06pa3sytoLLve LIMHAPUYECKOW NOBEPXHOCTU, OCb
UMAVHAPUYECKOW MOBEePXHOCTU. LlnnmvHap: ocHoBaHMSt M 6GOKOBas MOBEPXHOCTb,
obpa3ytoLLas 1 ocb, nnowanb 60KOBOM W NOMHOM MNOBEPXHOCTMW.

KOHMYecKass MNOBEPXHOCTb, 06pasytolme KOHWYECKOM MOBEPXHOCTH, OCb K
BepLLMHa KOHNYEeCKOM NoBepXHOCTKN. KOHYC: 0CHOBaHWe 1 BepLUMHa, 06pasytoLLas 1 ocb,
nnowanb 60KOBOW 1 MOMHOW MOBEPXHOCTU. Y CEUYEHHbI KOHYC: 06pa3yHoLLMe 1 BbICOTa,
OCHOBaHMs 1 60KOBasi MOBEPXHOCTb.

Cdpepa v Wwap: LeHTp, paguyc, AnaMeTp, NnoLaab NoBepXHOCTH cdepbl. BzaumHoe
pacnonoXeHue chepbl M NOCKOCTK, KacaTeslbHasi MOCKOCTb K cihepe, Nnowaas chepbl.

306padkeHVe TeN BpaLLeHNA Ha NIOCKOCTU. Pa3BEépTKa LUIMHAPA 1 KOHYCa.

KombuHaumn Ten BpawieHWs M MHOrorpaHHUMKoB. MHOrorpaHHUK, OMMCaHHBbIN
OKO/10 Cthepbl, cpepa, BNMcaHHas B MHOrOrpaHHWUK, Uv Teno BpaLLeHus.

[MoHATME 06 06bEMe. OCHOBHblE CBOMCTBa 00BLEMOB Ten. Teopema 06 06bEME
NPAMOYro/IbHOrO Napannenenunea U cneacTans m3 Heé. O6bLEM UMAMHAPA, KOHyca.
OO6béM Lapa n nnowaas cgepsbl.

MofobHble Tena B  npocTpaHcTBe. COOTHOLWIEHUA  Mexay  naowagamMu
MOBEPXHOCTEN, 06bEMaMM NOLO6HbIX Ten.

CeueHns uunuHgpa (napannenbHo U NepreHANKYNSPHO OCK), CeYeHUs KOHyca
(napannenbHOe OCHOBaHMIO U MPOXO/SLLIEE Yepes BEPLLMHY), CEYEHNS Luapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BeKTop Ha MM0CKOCTY 1 B NpocTpaHcTBe. CNoXeHue 1 BbluMTaHUE BEKTOPOB.
YMHOXeHMe BEKTOpa Ha uMcnio. PasnoXkeHne BeKTOpa Mo TPEM HEKOMMMIaHapHbIM
BeKkTOpam. MpaBuno napannenenvnena. PelleHne 3a4a4, CBS3aHHbIX C MPUMEHEHMEM
npaBu/ AeACTBUIA ¢ BeKTOpaMu. MpsMOoyronbHas cucTeMa KOOpAUHAT B NPOCTPAHCTBE.
KoopauHaTtbl BekTopa. MpocTeiiiuve 3aaum B KOOPAMHATAX. YTON MeXay BeKTOpaMu.
CkansipHoe Npou3BeAeHNEe BEKTOPOB. BbluncneHve YrnoB MeXxay npsiMbiMU 1



nnockocTamu. KoopayHaTHO-BEKTOPHBIV METO/, NP PELLEHN FeOMETPUYECKIX 3aau.
NPEJIMETHBIE PE3YJIBTATBI

K KoHUuy o06yyeHns B 10 kiacce 00y4yaloWMWACA NOMYYMT CleayroLme
npegMeTHble pe3ynbTaThl:

OnepmpoBaTtb NMOHATUAMW: TOUKa, NPsSIMas, NIOCKOCTb;

MPUMEHATb aKCUOMbl CTEPEOMETPUU W CNEACTBUA U3 HUX TMPU  PeLleHUn
reoMeTpuYecKnx 3agay;

ornepmpoBaTb MOHATUAMU: NapanieNbHOCTb U NepneHaNKYNAPHOCTb MPAMBIX U
M10CKOCTe;

Knaccuguumposatb  B3aMMHOE  PacrofioKeHne MnpsMbIX WM MIOCKOCTeN B
MPOCTPaHCTBE;

ornepmpoBaTb NOHATUAMM: ABYrPaHHbIA Yron, rpaHu AByrpaHHOro yrna, pebpo
ABYrPaHHOro yrna, MMHeHbIA Yron ABYrpaHHOro yrna, rpagycHas Mepa 4syrpaHHoro
yIrna;

orepupoBaTb  MOHATUAMW:  MHOFOrpaHHWK, BbIMNYK/bIA WU HEBbINYK/bIA
MHOrOrpaHHKK, 3/IEMEHTblI MHOTOrpaHHMKa, NPaBubHbIA MHOTOrPaHHUK;

pacrno3HaBaTb OCHOBHble BWAbl MHOrOrpaHHWKOB (Nupamuga, npu3ma,
MPAMOYro/ibHbIN Napannenenunes, Kyo);

Knaccuguumposatb MHOTOrpaHHUKY, BbIoMpasi OCHOBaHUA A1 KnaccumKkaumum
(BbIMYK/IbIE U HEBbIMYK/IblE MHOTOrPaHHMKK, NPaBU/IbHbIE MHOTOrPaHHUKK, NpAMbIe U
HaKNOHHbIe NPW3MbI, Napasnenenunenpl);

ornepupoBatb NMOHATUAMU: CEKYLLAst MIOCKOCTb, CEYEHME MHOIOrPaHHUKOB;

0OBACHATL NPUHLMMbI MOCTPOEHUS CEYEHUIA, UCMOSb3YS MeTO/ CefoB;

CTPOMTb CeYeHUS MHOrOrpaHHMKOB METOLOM C/iefloB, BbIMO/HATL (BbIHOCHbIE)
MIOCKNE YepTeXM M3 PUCYHKOB MPOCTbIX OOBLEMHbLIX (Uryp: BUL CBEPXY, COOKY,
CHU3Y;

pelaTb 3afayunm Ha HaxoXaeHue reoMeTpUYecKnx BeMYMH No obpasuam uam
airopuTMamM, MNPUMEHAS W3BECTHblE aHa/IMTUYECKMe MeToAbl MpU  peLleHnn
CTaHAAPTHLIX MaTeMaTUYeCKMX 3afay Ha BblYMC/IEHME PaCCTOAHWIA MeXAy ABYMS
TOYKaMu, OT TOYKM [0 NPSMON, OT TOUKM A0 NAOCKOCTU, MEXAY CKpeLLMBatOLLMMACS
NPAMbIMU;

pelaTb 334a4n Ha HaxOXXAeHVe reoOMeTpPUYecKUX BeSIMUYMH Mo obpasuam uam
aniroputMaMm, MpPUMEHss W3BECTHblE aHa/IMTUYECKME MEeTOAbl NpU  peLleHnu
CTaHAAPTHbIX ~ MaTeMaTUYeCKMX  3a4a4y Ha  BblUMC/IEHWE  YINIOB  MeXay
CKPELUMBAIOLLMMUCA NPSMbIMU, MEXAY NPAMOI U NMIOCKOCTbIO, MEXAY MNTOCKOCTAMMN,
ABYTPaHHbIX YI/10B;

BbIUMCNATL 0O6BEMBI M MNOLWEAAM MOBEPXHOCTE MHOrorpaHHUMKoOB (Npu3Mma,
nMpamMmaa) ¢ NpuMeHeHMemM OPMY/, BbIYUCATb COOTHOLLEHNA MeXAy nnoLagsmMu
MOBEPXHOCTeN, 06bEMaMM NOAOOHBLIX MHOFOrPaHHWKOB;

OrMepupoBaTtb NOHATUAMWN: CUMMETPUSA B NPOCTPAHCTBE, LEHTP, OCb 1 MI0CKOCTb
CUMMETPUW, LLEHTP, OCb M NIOCKOCTb CUMMETPUMN PUTYPBI;



n3BneKaTb, MpeobpasoBblBaTb W WHTEPNPETUPOBaTb  MH(OPMaUmMo 0
MPOCTPAHCTBEHHbLIX FEOMETPUYECKMX (urypax, NPeAcTaBleHHYIO Ha YepTexkax M
PUCYHKaX;

MPUMEHATb reoMeTpuyeckue (akTbl 419 PeLleHNs CTePeOMEeTPMYECKMX 3ajau,
npegnonaratoLwmx HeCKO/IbKO LLAroB peLUueHuns, ecniv ycroBua NpUMeHeHus 3afaHbl
B ABHOI hopMme;

MPUMEHATb  MPOCTEeMlIMEe  MpOrpammHble  CpefacTBa M 3/IEKTPOHHO-
KOMMYHUKaLUMOHHbIE CUCTEMbI MPY PELLEHNN CTePeOMETPUYECKNX 3aay;

NPMBOAUTL MPUMEPbI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B MPUPOAE N XKN3HW,
pacno3HaBaTh NpPosiB/ieHNe 3aKOHOB reOMETPUMN B UCKYCCTBE;

MPUMEHATb MOJYYEHHblE 3HAHUA Ha MPaKTUKe: aHaJM3MpoBaTb pPeaslbHble
CUTyauMn W MPUMEHATb W3Y4YeHHble TMOHATUA B MNPOLECCe MNOMCKA PeLleHus
mMaTemaTnyeckmn chopMynMpoBaHHON NPo6aeMbl, MOAENNPOBATL peasibHble CUTYaLuK
Ha A3blKe reOMeTpuK, WCCMefoBaTb MOCTPOEHHbIE MOLENM C  MWCMO/b30BaHWEM
reOMeTPMYECKNX MOHATMIA M Teopem, arnnapara anrebpbl, pewarb MpaKTUYeCKMe
3afja4m, CBA3aHHble C HaXOXKAEHEM reOMeTPUYECKNX BENIUUNH.

K KOHLy 06y4eHusa B 11 kiracce 06y4YatOLLMIACA HAYUNTCS:

OrnepmpoBaTb  MOHATUAMW:  LUMHAPUYECKas MOBEPXHOCTb, 0bpasytoLive
LUMNNHAPUYECKOW MOBEPXHOCTU, LUAMHAP, KOHUYECKast MOBEPXHOCTb, 0bpasytoLume
KOHMYECKOI MOBEPXHOCTU, KOHYC, Chepnyeckas MoBEPXHOCTb;

pacno3HaBaTh Tefa BpaLleHus (UMnMHAp, KOHYC, cdepa u wap);

0OBACHATL CNOCOObI MOMYyYeHNs TeN BpaLleHus;

Knaccuguumpoatb B3aMMHOE pPacrosioXKeHune cdepbl 1 NIOCKOCTH;

ornepupoBatb MOHATUSMM: LLAPOBOM CErMeHT, OCHOBaHME CErMeHTa, BbiCOTa
CermMeHTa, LLIapOoBOiA C/0i, OCHOBaHWE LIapoBOro €08, BbiCOTa LLAPOBOro Cos,
LLIAPOBOW CEKTOP;

BbIUMCNATL 0OBEMBI M NOLLAAN MOBEPXHOCTEN TeN BPaLLEHNs, reoMeTPUYECKMX
TeN C NPUMeHEHNeM hopmyT;

onepupoBaTtb MOHATUAMMW: MHOIOrpaHHWK, BNUCaHHbIA B Cepy U OMUCaHHbIA
OKO/O ctepsbl, cepa, BNMcaHHas B MHOTOrpPaHHUK UK TeNo BpaLeHus;

BbIUMC/NATL COOTHOLLEHUS MeXAY NoLaasMn noBepxXHOCTEN 1 06bEMaMK
NMOAOGHLIX Ten;

n3obpaxkaTb M3yyaemble (UIypbl OT PYKM U C MPUMEHEHMEM MPOCTbIX
YePTEXHbIX MHCTPYMEHTOB;

BbIMO/MHSATb (BbIHOCHbIE) M/IOCKMNE YEPTEXMN M3 PUCYHKOB MPOCTbIX 06BEMHBIX
(uryp: Bua cBepxy, CO0KY, CHU3Y, CTPOUTb CEYEHWS TeN BPaLLEHWS;

N3BNeKaTb, WHTEPNPETMpOBaTb W  Mpeobpa3oBbiBaTb  MHHOPMALMIO O
MPOCTPAHCTBEHHbIX FEOMETPUUECKMX (hUrypax, MpPeACTaBleHHYI Ha uepTexax K
PUCYHKaX;

OMnepupoBaTh NMOHSTEM BEKTOP B NPOCTPAHCTBE;

BbIMNOMHATH AeACTBUS CNOXEHUS BEKTOPOB, BbIYMTaHUS BEKTOPOB M YMHOXEHNS



BEKTOpA Ha YMC/o, 06BACHATL, KaKUMK CBOMCTBAMI OHM 06/1a4at0T;

MPYMEHATL NPaBW/IO Napanfenenunneaa;

onepmpoBaTb MOHATUSAMW: AEeKapTOBbl KOOPAMHATLI B MPOCTPaHCTBE, BEKTOP,
MOAY/Nb BEKTOpa, pPaBeHCTBO BEKTOPOB, KOOPAMHATbI BEKTOpa, Yron Mexay
BEKTOpaMu, CKafspHOe Npou3BefeHVe BEKTOPOB, KOMMHEAPHbIE M KOMMIaHapHble
BEKTOpbI;

HaXo4UTb CYMMY BEKTOPOB M MPOW3BEAEHME BEKTOpA Ha YWCMO0, Yron Mexay
BEKTOpaMK, CKanspHOe Mpou3BefeHVe, packnafgblBaTb BEKTOP N0 [BYM
HEKON/IMHEAPHbIM BEKTOPaM;

3a/laBaTh M0CKOCTb YpaBHEHVEM B IEKAPTOBOIN CUCTEME KOOPAMHAT;

MPUMEHATb reOMEeTpUYECKMe (haKTbl 419 PeLLeHNs CTEPEOMETPUYECKMX 3ajad,
npeAnonaratoLLmx HECKO/IbKO LUAroB PELUEHNs, eCn YCOBMS NMPUMEHEHUS 3afaHbl
B IBHOIN hopMme;

peliaTb NPOCTENLLME TeOMETPUYECKME 3aady Ha MPUMEHEHME BEKTOPHO-
KOOPAWHATHOIO MeTOoAa;

pellaTh 3aa4n Ha AoKa3aTelbCTBO MaTEMAaTUYECKMX OTHOLLIEHMIA N HaXOX4eHWe
reoOMeTPUYECKNX BEIMYMH MO obpa3uam WM anroputmam, NPUMEHSS W3BECTHbIE
METOAbI NPKN PeLeHnn CTaHAAPTHLIX MaTeMaTUYECKUX 3aday;

NPUMEHATb  MpOCTelluMe  NporpaMMHble  CpeacTBa UM 3M1EKTPOHHO-
KOMMYHUKaLMOHHbIE CUCTEMbI MPY PELLEHUN CTEPEOMETPUYECKNX 3aay;

NPMBOAUTL MPUMEPbI MaTeEMaTUYECKMX 3aKOHOMEPHOCTEW B MPUPOAE M XKN3HM,
pacno3HaBaTb NPOsIBNEHNE 3aKOHOB reOMETPUMN B UCKYCCTBE;

NPUMEHATb MOMYYEHHbIE 3HAHWA Ha NPaKTUKE: aHanM3MpoBaTb pPeasibHble
CATyaUMn W MPUMEHSATb MW3YYEHHble MOHATMS B MPOLECCe MNOMCKAa PeLLEHNS
MaTeMaTMyecKmn chopmyIMpPOBaHHOM NPO6/1eMbl, MOAENMPOBATL peabHbIE CUTYaLMK
Ha $3blKEé TEeOMETPUM, WCCNeAoBaTb MOCTPOEHHbIE MOAENM C WUCMO/b30BaHMEM
FeOMETPUYECKNX MOHATUIA M TeopeMm, annapaTa anrebpbl, pewaTb MpakTUYecKue
3ajauin, CBSI3aHHbIE C HAXOXAEHMNEM FeOMETPUYECKNX BENUUNH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HavmeHoBaHWe pasgena  |KonmMyecTso OCHOBHOEe cofiepXXaHue OCHOBHbIE BU[bl AeATENIbHOCTY
(Tembl) Kypca 4acoB obyuyatoLmxcs
BBeseHNe B CTepeoMeTpuio 10 OCHOBHbIe NOHATUSA CTEPEOMETPUMN: AKTyanu3upoBaTh PaKTbl U METOARI

TOYKa, NpsiMas, MI0CKOCTb,
NpocTpaHCTBO. MpaBuia N306paxeHns
Ha pUCYHKax: n306paXkeHNns
NIOCKOCTeW, NapaninenbHbIX MPsSMbIX
(oTpe3KoB), cepeanHbl OTPe3Ka.
[MoHATUA: NepecekaloLLmecs
MI0OCKOCTW, NepeceKatoLLmecs npsamas
W NMIOCKOCTb.

3HaKOMCTBO C MHOIOrpaHHUKamu,
N306paXkeHe MHOrorpaHHNKOB

Ha PUCYHKaX, Ha NPOEeKLNOHHbIX
yepTexax. HavanbHble CBeAEHUSA

0 Kybe v nupamuae, nx pasBeEpTKu

1 mogenn. CevyeHNss MHOTrOrpaHHMKOB.
[MoHATME 06 aKCMoMaTUYECKOM
MOCTPOEHMUN CTEPEOMETPUN: aKCUOMbI
CTEPEOMETPUM 1 CNEeACTBUA U3 HUX

NNaHUMETPUK, pefieBaHTHbIE TEME.,
Houay4yars NpeacTaBNeHNSA

0 NPOCTPAHCTBEHHbIX PUrypax,
pazbupatb NpocTeliLne npasmna
N300paXKEHNSA ATUX UTYP.
HN3o0paxaTs NPAMYHO N NIOCKOCTb
Ha PUCYHKe.

Pacno3naBaTh MHOTOrPaHHNKM,
nupamugy, Ky6, HasblBaTb MX
3NEMEHTbI.

Jlenatb PUCYHOK Kyba, nupamMuapl,
HaxXOoANTb OLLUMOKN B HEBEPHbIX
N300PaKEHMSX.

3HaAKOMUTHCS C CEYEHUAMMU,

C METOAO0M C/1efloB; NCNOb30BaTh
[N MOCTPOEHNS CEYEHUA MeTo/,
CnepnoB, KPaTKO 3anucbIBaTh LWaru
MOCTPOEHUSA CeYeHUS.
Pacno3naBats B/ CeUYeHUA




1 OTHOLLUEHWI, B KOTOPbIX CEYEHUE
[ennT pebpa Kyba, HaxoAuTb noLab
ceyeHums.

Hcnoan3oBaTh NM0A06ME MpU
peLleHmm 3aay Ha NOCTPOeHNe
CEeYeHm.

3HakoMHUTBHCS C aKCUOMATUYECKNM
MOCTPOEHMEM CTEPEOMETPUN,

C aKCMOMaMu CTePeoOMETPUN

N CNeACTBUAMU U3 HUX.
HNiamoctpupoBarth aKCUOMbI
PUCYHKaMK 1 Npumepamu

N3 OKPYXKatoLLein 06CTaHOBKN

[MpAMbIe 1 NI0CKOCTY

B MPOCTPaHCTBeE.
MapannensHOCTb NPAMbIX
W MNOCKOCTEN

12

B3anmMHoe pacnonoxeHue NpambIxX
B NPOCTPaHCTBE: NMepeceKaroLLmecs,
napannenbHbIe N CKpeLLnBaroLLmnecs
npsaMble.

[MapannensHoCTb NPAMbIX

M NIIOCKOCTEN B MPOCTPaHCTBE:
napannenbHble Npamble

B MPOCTPaHCTBe; NapasineslbHOCTb
TPEX NPAMbIX; NapasinenbHoCTb
MPAMONI 1 NIOCKOCTKW. YT /bl

C COHanpas/IeHHbIMWN CTOPOHaMW; Yron
MeXay NpsAMbIMU B MPOCTPAHCTBE.

AKTyanu3upoBaTh PaKTbl U METOAPI
MNNaHUMETPUK, pefieBaHTHbIE TEME,
MPOBOAUTL aHaNOr UK.

IMepeuuncasaTb BO3MOXHbIE COCOObI
PacnosioXXeHns ABYyX NPsAMbIX

B NPOCTPaHCTBe, UCTPUPOBATb NX
Ha npumMepax.

JlaBaTh onpenesieHue
CKpeLLMBatOLLMXCA NPAMbIX,
(hopmynmpoBaTb NpU3HaK
CKpELLMBAIOLLMXCSA NMPAMBIX

M NPUMEHSATL €ro NPy peLleHum




[MapannensHOCTb MNOCKOCTEMN:
napasinenbHble NI0CKOCTY; CBOMCTBA
napansiefnibHbIX MI0CKOCTEN.
[MpocTeiLune NPOCTPaHCTBEHHbIE
(hMrypbl Ha MIOCKOCTW: TeTpasap, Kyo,
napasnenenunes; NocTpoeHne
ceyveHni

3ajau.

Pacno3naBath NpusMy, Ha3blBaThb eé
3/IEMEHTBI.

CtpouThb CEYEHNSA MPU3MbI

Ha rOTOBbIX YepTexXax.
IepeuncasaTb BO3MOXHbIe CMOCOObI
B3aMMHOIO PacroOXeHNA NPSMON
M NJIOCKOCTM B MPOCTPAHCTBE,
NPUBOAUTL COOTBETCTBYIOLLIME
MpUMepbl U3 peasibHOM XN3HN.
)_IaBaTL onpeacjeHnue
napainensHOCTV NPSIMON

M NJIOCKOCTMW.

®opMyJIHPOBATH NPU3HAK
napannenbHOCTN NPSMOi

W NIOCKOCTK, YTBEPXKAEHME O NPSMON
rnepeceyveHns AByX NJIOCKOCTEMN,
MPOXOAALLMX Yepes napasiefibHble
npsamble.

PemaTh NpakTUyecKue 3agadn

Ha NOCTPOEHWE CeYeHNiA
MHOrorpaHHuKa.

O0BsicHATH C/yYan B3aUMHOI0
PacrnonoXeHns NIOCKOCTEN.

JaBaTb onpenesaeHue napaine/bHbIX
MNOCKOCTEW; NPUBOAUTL NMPUMEpDI




13 peanbHOM YXN3HU 1 OKPYXKatoLLEW
06CTaHOBKM, UNTOCTPUpPYLOLLME
napasinenbHOCTb MI0CKOCTEN.
HUcnoas3oBats NPU3HAK
napasinenbHOCTU ABYX MNJIOCKOCTEN,
CBOWCTBA NapafiefIbHbIX M10CKOCTEN
MNPy peLLeHnn 3aa4 Ha NoCTPOEHME.,
O0bsicHATH, UYTO HA3bIBAETCA
napasinenbHbIM MPOEKTUPOBaHNEM

M KaK BbIMOJHAETCA NPOEKTUPOBaHMe
(omryp Ha naocKoCTb.

H300pazkath B Napanie/ibHow
MPOEKUMM pa3nNYHble
reoMeTpuyeckme urypel.
MoaeaupoBathb peasibHble CUTyaLun
Ha 3bIKe reoOMeTpuK, UCCNeoBaThb
MOCTPOEHHbIE MOLENN

C UCMO/Ib30BaHMEM FeOMETPUYECKIMX
MOHATUIA.

HUcnoab3oBaTh NpUY peLleHnn 3aau
Ha NOCTPOEHWE CeYeHUI MOHATME
napainensHOCTK, NPU3HaKK

1 CBOWCTBA Napasine/nbHbIX NPSMbIX
Ha NJI0CKOCTK




MepneHAVKYNSPHOCTb NPAMbIX
1 NSIOCKOCTEn
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[MepneHaAnKYNAPHOCTL MNPSMOWA

W NIOCKOCTW: NepneHaNKyspHble
npsiMble B MPOCTPAHCTBE, MpsiMble
napasinenbHble U NepreHaNKYNsSpHbIe
K M/IOCKOCTH, NPU3HaK
nepneHaNKYNspHOCTA NPSIMOA

M MNOCKOCTK, TEOPEMA O MPSIMOIA
nepneHANKYNSPHON MN0CKOCTY
[MepneHanKyNsap U HaKNOHHbIE:
PacCTOsIHME OT TOYKM [10 M/IOCKOCTH,
PaccTosiHME OT NPSIMOM 10 NI0CKOCTY

AKTyanu3upoBaTh PaKTbl U METOARI
NNaHVMETPUW, pefieBaHTHbIE TEME,
MPOBOAUTL aHA/TOTUN.

O0BsICHATH, KaKOW Yro/ Ha3blBaeTcs
YI7I0M MeXAay nepecekaroLLMmCs
MPAMbIMU, CKpPeLLMBatOLWUMNCA
MPAMbIMK B MPOCTPAHCTBE.

JlaBaTh onpeaesieHue
NepneHANKYNAPHbIX MPAMbIX

1 NPSIMOWA, NeprneHANKYNSAPHON

K M/IOCKOCTW.

Haxoautsb YIrnbl MeXay
CKpPEeLLMBAIOLLMMUCS MPAMbIMU B Ky6e
M nupamunge.

IpuBoAMTH PUMeEPHI N3 PeasIbHONA
YKU3HU 1 OKPYXKaroLein 06CTaHOBKM,
UNIOCTPUPYIOLLMe
NepneHANKYNAPHOCTb NPSMbIX

B MPOCTPaHCTBE

1 NepneHanKyNSPHOCTb NPSAMONA

K M/IOCKOCTW.

DopmyanpoBaThb NPU3HAK
NepneHANKYNAPHOCTM MNPSIMOM

W NIOCKOCTU, MPUMEHATL ero Ha
MpaKTUKe: 06bACHATD
nepneHANKYNsapHOCTL pebpa Kyba

W QMaroHasv ero rpaHun, Kotopas ero




He COAEPXXUT, HaXOAUTb AJINHY
AmaroHain Kyba. BbluncniaTh BbICOTY
MpaBU/IbHOW TPEYro/ibHOM

1 NPaBUIbHOW YETbIPEXYTO/IbHOM
nupamug no gavHam pééep.

Pematsb 381241 Ha BbIYNC/IEHWUS,
CBsi3aHHbIE C NeprneHANKYNAPHOCTbIO
MPSIMON U NIOCKOCTN,

C MUCMOJIb30BaHWEM NPU PeLLeHNN
MNNaHUMETPUYECKNX (DAKTOB

1 METOAOB.

O0BsiCHATD, YTO Ha3bIBAOT
nepneHAnKYNSPOM 1 HaKOHHOM

3 TOYKM K MI0CKOCTU; NPOEKLMein
HaK/IOHHOI Ha M0CKOCTb. OOBACHATD,
YTO Ha3bIBaETCA PACCTOAHMEM:

OT TOYKW 10 MIOCKOCTU; MeXY
napannenibHbIMU NJIOCKOCTAMU; MeXAY
NPSAMON 1 napansienibHo et
MI0CKOCTbIO; MEXAY
CKpeLLMBaOLLMMICS NPSMbIMMA.
HaxoauTts 3TW PaCCTOAHUSA B NPOCTbIX
cyyasx B Kybe, nMpamuze, npusme.
MoaeaupoBarh peajibHblE CUTYyaL N
Ha A3bIKe reOMeTpuK, UCCNenoBaTh
MOCTPOEHHbIE MOLENN

C MCMO/Ib30BaHWEM FreOMeTPUYECKUX




MOHATUIN.

HUcnoab3oBats NP peLLIEHNN 3a4a4
Ha NOCTPOEHWE CEeYEHWNA TeOpeMY
Mudparopa, CBOMNCTBA MPAMOYTO/IbHbIX
TPEYronbHUKOB

Y bl MeXAY NPAMbIMUA 1
M0CKOCTSIMM
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Y nbl B NPOCTPAHCTBE: Yron Mexay
NPSIMON 1 NNIOCKOCTLIO; ABYIPaHHbI
YrON, NIMHENHbIA Yron AByrpaHHOro
yrna.

MepneHANKYNSPHOCTb MI0CKOCTEN:
Npy3HaK NeprneHaAnKYNSPHOCTM ABYX
NNocKocTel. TeopemMa 0 TPEX
nepneHanKynspax

AKTyanu3upoBaTh PaKTbl U METOAPI
MNaHUMETPUK, pefieBaHTHbIE TEME,
MPOBOAUTbL aHa/IoTUN.

JlaBathb onpenesaenue yrna Mexay
MPSIMON U NJTIOCKOCTHHO,
(hopmynunpoBaTb Teopemy 0 TPEX
nepreHAnKynspax n 06paTHyo K Heil.
Haxoauts Yron Mexay npsimoin

M NIOCKOCTbHO B MHOTOrpaHHUKe,
paccTosiHMe OT TOUKM 40 NPSMONA

Ha MI0CKOCTU, UCMO/b3YS TEOPEMY

0 TPEX nepneHAuKynsapax. MpoBognTb
Ha YepTexe NepneHANKYNAP: U3 TOUKK
Ha NPAMYHO; 13 TOYKM Ha NI0CKOCTb.
JaBaTb onpeneneHne aByrpaHHoro
yrna v ero anemeHToB. O6bACHATL
PaBEHCTBO BCEX NIMHENHBIX Yr0B
ABYrpaHHOro yrna.

Haxoauts Ha YepTexe ABYrpaHHbIN
yros npu pebpe nupamupl, NpU3mbl,
napannenenunega.




JlaBaThb onpeaesenue yrnia Mexay
MIOCKOCTSIMM.

JaBaTh onpeneneHue

N (popMyJIMPOBATH NPU3HAK
B3aMIMHO NepreHANKYNSPHbIX
N/IOCKOCTEN.

Haxoauts yr/ibl MeXAy M10CKOCTAMM
B Kybe 1 nupamuae.

Hcnoas3oBaTh NPY PELLEHUN 3aad
OCHOBHble TEOpPEMbI 1 METO/bI
NNaHUMETPUMN,

MoaeaupoBarthb peasibHble CUTyaLun
Ha A3bIKe FEOMETPUN, HCCIET0BATH
MOCTPOEHHbIE MOJENN

C UCNO/Ib30BaHWEM FreOMETPUYECKUX
MOHATUIA.

Hcnoas3oBaTs NPY PELLEHUN 3aad
Ha NOCTPOEHNE CEYEHWUI
COOTHOLLEHNSA B NMPAMOYTO/IbHOM
TPeyrosibH1Ke

MHororpaHH1Ku
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[MoHATWE MHOTOrpaHHMKa,

OCHOBHbIE 3/IEMEHTbl MHOFOrpaHHMKa,
BbINYK/ble N HEBbINYK/Ible
MHOrorpaHHUKN; pa3BepTKa
MHOrorpaHHuKa.

[Mpr3ma: n-yronbHaa npusmMa; rpaHu

AKTyanu3upoBaTh PakTbl U METOAPI
NIaHUMETPUK, peneBaHTHbIE TeMe,
NMPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasinenenvneia, pacmo3HaBaThb €ro
BUAbI M M3y4yaTb CBOICTBA.




1 OCHOBaHWA MPU3MbI; NpsAMas

M HaK/TIOHHaA Npu3Mbl; 6OKOBas

W NOJIHas MOBEPXHOCTb MPU3MbI.
Mapannenenunes, NPAMOYro/ibHbIN
napasinenenunes 1 ero CBOMCTBa.
[Mvpamnaa: n-yrosibHas nupaMmaa,
rpaHun 1 0CHOBaHWe NpaMuabl;
6oKoBast 1 NoHasA NOBEPXHOCTb
nMpaMuabl; NpasuibHas U yceyéHHas
nupamunia.

ANemMeHTbl NPM3Mbl U MMPaMUAbI.
MpaBunbHbIE MHOTOrPaHHUKW:
MOHATME MPaBUILHOIO
MHOTOrpaHH1Ka; npasunibHas npusma
M NpaBubHasa Npammnaa; npaBuibHas
TpeyrosibHas nMpammaa

M NpaBW/bHbIN TeTpasap; Kyo.
MpencTaBneHne o NpPaBUbHbLIX
MHOTrOrpaHHVKax: OKTasap, LO4eKasap
N MKOCasap.

CuMMeTpUs B NPOCTPaHCTBE:
CUMMETPUA OTHOCUTE/IBHO TOYKMU,
MPAMONA, NAIOCKOCTU. DNIEMEHTBI
CUMMETPUN B NUpaMmnpax,
napannenenunegax, npasnsbHbIX
MHOTOrpaHHMKax.

JaBareb onpeaeneHve nnpammnibl,
pacmo3HaBaTh B//bl NMPaMuA,
(¢opmy.aupoBaTh CBOVCTBA PEGEP,
rpaHei 1 BbICOTbI NPaBW/IbHON
nupamngpl.

Haxoauts NN0Wa/Ab NOMHOWA

1 GOKOBOW NOBEPXHOCTU NUPaMUApbI.
JlaBaThb omnpeaejieHue YCEUEHHOW
nMpamMubl, HasblBaTb €€ 3/leMeHTbI.
D®opmyJaupoBaTh TEOPEMY

0 nsiowaan 60KoBOM NOBEPXHOCTU
NpaBUIbHOW YCEUYEHHOW NpamMnbl.
Pematp 3334 Ha BblYMC/IEHME,
CBSi3aHHbIE C MMpaMMaamMu, a Takxe
3a/1a4n Ha NOCTPOEHNE CEYEHUA.
JlaBathb onpeaeseHue NpU3Mbl,
pacmno3HaBaTh BUAbI MPU3M,
H300paxkaTh MPU3MbI Ha YepTexe.
Haxoauts Nowaib NofHoM nUnu
GOKOBOI NMOBEPXHOCTU MPU3MbI.
M3yuarh COOTHOLLEHUSA Ditniepa
ANs yncna pééep, rpaHein 1 BepLUnH
MHOTrOrpaHHuKa.

H3yuars BUbl NPaBUbHbIX
MHOrOrpaHHMKOB, X Ha3BaHUA

1 KOMIMYECTBO rpaHei.




BbluncneHne 3femMeHToB
MHOrOrpaHHUKOB: p&bpa, AnaroHanu,
yrbl. Inowans 60KOBOIM NOBEPXHOCTH
W MOJIHON NMOBEPXHOCTN MPSIMOWA
NpY3Mbl, NoLWaAL OCHOBaHWIA, Teopema
0 GOKOBOW NMOBEPXHOCTM NPAMOIA
npusMbl. Mnowaas 60KoBOA
MOBEPXHOCTU 1 NOBEPXHOCTY
NpaBuIbHON NpPamnbl, TeEOpeMa

0 nowaam 60KoBo MOBEPXHOCTY
YCEUYEHHOWN Npamnb!

HN3yuyats CUMMETPUIO
MHOrOrpaHHMKOB.

O0bsACHATH, KaKNEe TOUKU
Ha3bIBAKOTCA CUMMETPUYHBIMU
OTHOCUTE/IbHO Ai@aHHOW TOUKM, NPAMONA
WM NIIOCKOCTW, YTO Ha3blBaKOT
LLEHTPOM, OCbHO W/ NJIOCKOCTbIO
CUMMETPUU (hUrypbil.

IIpuBoauTh NpumMepsl
CUMMETPUYHBIX (IUTYp B apXUTEKTYPE,
TeXHWKe, NpUpose.

MopaeupoBaTth Pea/ibHble CUTyauun
Ha 3blKe reoOMeTpuK, UCCNeaoBaThb
MOCTPOEHHbIE MOAE/N

C 1UCNO/Nb30BaHMEM FeOMETPUYECKIMX
MOHATWIA, UCMO/b30BaTb MNoJ06Me
MHOrorpaHHUKoB

O6bEMbI MHOTOrpaHHNKOB

[MoHATME 006 06bEME. OOBLEM
nupamufpl, NPU3MbI

AKTyanu3upoBaTh PakTbl U METOAPI
NNaHUMETPUK, Pe/ieBaHTHbIE TEME.
O0bsicHATH, KaK N3MepatoTca
00BbEMBI Tef1, MPOBOAS aHa/IOTUK0

C M3MepeHNeM noLaei
MHOTr0Yr0/lbHNKOB. ®OpMy.JIHPOBATH
OCHOBHbl€ CBONCTBA 0OBEMOB.
HN3yuyarh, BBIBOAUTH (GOPMY.JIbI




06bEMA NPSAMOYTO/IbHOTO
napannenenvnesa, Npu3mbl

¥ nupammgpl.

Boruuciasite 00BbEM NPU3MbI

M NUpamuabl Mo NX 3/ieMeHTaMm.
Ipumensite 00BLEM A/15 PELLEHNS
CTEPEOMETPUYECKMX 3a/a4 U

A9 HAXOXKAEHWSA reOMeTPUYECKNX
BE/INUVH.

MopaeaupoBarh peajibHble CUTYyaLun
Ha A3bIKe TeOMETPUM, CCIeT0BATH
MOCTPOEHHbIE MOJENN

C UCMO0/Ib30BaHMEM reOMETPUYECKMX
MOHATUMN

NoBTOpeHMe: ceyeHns,
PacCcTOAHUA U YT bl

[MOCTPOEHME CeYEHUA

B MHOTFOrpaHHMKE.,

BbluncneHne paccTosHWUiA: MeXxay
ABYMSI TOYKaMK, OT TOUKM A0 NPSAMONA,
OT TOYKM [0 MOCKOCTU; MEXAY
CKPELLMBAKOLLMMUCS NPSIMbIMA.
BbluncneHne yrnos: mexay
CKpeLLMBAOLLMMUCS NPAMbIMMU,
MeXay NPSMON 1 MI0CKOCTbHO,
ABYrPaHHbIX YI/0B, YIN0B MEXy
MNOCKOCTSIMM

Crtpoutsb CeYeHNe MHOTOrpaHHMKa
MeTO/ZOM CNefosB.

JlaBathb onpeaesieHue PacCTOAHUA
Mexay urypamu.

Haxoautsb paccToaHue mexay
napansiefibHbIMU NIOCKOCTAMM,
MeXy NNOCKOCTbIO U Napasine/ibHOM
el NpSMOoN, Mexay
CKPEeLLMBAIOLLMMUNCA MPAMbIMMU.
CTpouTh /INHENHBIVA Yron
[BYIPaHHOIO Yr/a Ha YepTexxe




MHOrorpaHH1Ka 1 HaxoAuTb ero
BENINYMHY.

HaxoauThb YrNbl MEXAY NNOCKOCTAMU
B MHOIOrpaHHMKax

OBLLEE KOJIMYECTBO
YACOB N0 MNPOIrPAMME
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11 KJIACC

AVaMETP; NIOLLAAL MOBEPXHOCTY
cthepbl. B3aMmHOE pacrnonoxeHue
cthepbl 1 MAIOCKOCTK; KacaTe/lbHast

MA0CKOCTb K cdhepe; NoLab Chepsl.

306pakeHune cihepsl, LWapa
Ha NI0CKOCTH.
CeyeHuns Wwapa

HanmeHoBaHue pasgena  |KonmMyecTso OCHOBHOEe cofeprkaHue OCHOBHbIE BUAbI AeATENIbHOCTU
(Tembl) Kypca 4acoB obyuyatoLmxcs
Tena BpaLleHns 12 Cpepa 1 Wwap: LEeHTp, pagumyc, AKTyaau3upoBaTh (JaKTbl U METO/bI

NNaHVMETPUK, PefieBaHTHbIE TEME,
NMPOBOAUTHL AHATOTNN.

JlaBaThb onpenesieHust CPePbI U LLIapa,
UX LEHTPa, paguyca, gnaMeTpa.
OnpenensaTb CHEPY Kak purypy
BpaLLeHWsA OKPY>KHOCTH.
HccaenoBath B3aMHOE
pacnonoxXeHvie cqepbl 1 MIOCKOCTH,
ABYX C(hep, HULTICTPUPOBATH 3TO
Ha YepTexax N PUCYHKax.
®opmyaupoBath OnpeaeneHne
KacaTe/lbHOI NI0CKOCTYU K Ciepe,
CBOWCTBO U MPU3HaK KacaTe/lbHOW
M/10CKOCTW.

3HAKOMHUTBCS C Me0e31MYeCKMM
NNHUAMM Ha chepe




LLMnnHAprYecKas NOBEPXHOCTb,
o6pasytoLme LNANHAPUYECKOIA
MOBEPXHOCTU, OCb LMNHAPWNYECKOIA
MoBepxHOCTU. LinnnHap: ocHoBaHWS
1 60KOBasi MOBEPXHOCTb,
obpasytoLLasa 1 ocb; naowaab
GOKOBOW M NOSIHO MOBEPXHOCTW.
306pakeHne umnnHapa

Ha NNOCKOCTW. Pa3BépTKa UnmMHapa.

CeueHusi umnmHapa (NI0CKOCTbHO,
napannenbHom nnm
nepneHANKYSPHOM 0CU LUNHAPA)

O0bsiCHATD, YTO Ha3bIBAKOT
LUWINHAPOM, Ha3blBaTb €r0 3/IEMEHTHI.
N3yuarthb, 00bACHATH, KaK NOMTYUYNTb
UMANHAP NYTEM BpaLleHus
MPAMOYTO/IbHUKA.

BbIBOAUTH, HCIIOJIB30BATH (DOPMY/IbI
A1 BblYMCNEHUNA MoLaam 60KOBOA
MOBEPXHOCTW LUMANHAPA.

N3y4yars, pacnosHaBarb Pa3BEPTKY
LUMANHApA.

N300paxkaTs UNNNHAP U €70 CeveHns
M10CKOCTLH, MPOXOSLLEN Yepes ero
0Cb, NapannenbHom nnu
nepneHANKYNSPHOR ocw.

Haxoauts NI0OWAAN 3TUX CEYEHUI.
MoaenupoBarthb peasibHble CUTyaLmm
Ha A3bIKe TeOMETPUM, CCIeT0BATH
MOCTPOEHHbIE MOLeNu

C MCNO/Ib30BaHMEM FreOMeTPUYECKNX
MOHATUI

KoHnyecKas NoBEPXHOCTb,
06pasyHoLLme KOHNYECKOW
MOBEPXHOCTK, OCb U BepLUMHA
KOHWYECKOM MOBEPXHOCTH.
KoHyc: ocHOBaHMe 1 BEPLUNHA,
obpasytoLLias 1 ocb; Nnowaab

OO0bsicHATH, KAKOE Te/10 HasbIBaKOT
KPYroBbIM KOHYCOM, Ha3blBaTb €ro
3N1eMEHTbI.

N3yuath, 00bICHATD, KaK NOYYUTh
KOHYC NYyTEM BpaLleHus
NPAMOYTr0/1bHOI0 TPEYro/IbHNKA.




GOKOBOW 1 NMOMHOI MOBEPXHOCTU.
YCeuéHHbIN KOHYC: 06pasytoLime
1 BbICOTA; OCHOBaHMSA U 6OKOBas
MOBEPXHOCTb.

N306pakeHre KOHyca Ha M0CKOCTY.

Pa3BépTKa KOHyca.

CeyeHus KoHyca (N0CKOCTbHO,
napasnensHOM 0CHOBaHMIO,

M NMIOCKOCTLH, MPOXOAsALLEi
yepes BepLUNHY)

N300pakaTh KOHYC U €r0 CeYeHns
MNOCKOCTbH), NPOXO/SALLEN Yepes OCb,
M NNIOCKOCTbHO, NepneHANKYNSPHOWA
K OCW.

N3yuats, pacno3HaBathb Pa3BEPTKY
KOHyca.

BbIBOAUTH, HCIIOJIB30BATH (DOPMY/IbI
AN BbIYNCIEHUS NAOLLAAN GOKOBOWA
NMOBEPXHOCTU KOHYCa.

Haxoauts NI0WAAN CEYEHUA,
NPOXOAALLNX Yepes BepLUMHY KOHYca
NN NEPreHANKYNAPHBLIX Ero OCW.
O0BbsicHATBH, KaKOe TeNo HasbliBaeTcs
YCEYEHHbLIM KOHYCOM.

N3yuarth, 00bICHATD, KaK €0
NoNy4YnTb NYTEM BpaLleHUA
NPSIMOYTO/IbHOW Tpanewuum.
BbIBOAMTH, IPUMEHATH (DOPMY/Y
ANS BblYUCEHNS NoLaamM 60KOBOM
MOBEPXHOCTMN YCEUYEHHOIO KOHYCa

Kom6uHauus Ten BpalleHuns

N MHOTOrpaHHUKOB. MHOrorpaHHuK,
OMMCaHHbIN 0KO/O Ciepsl; cihepa,
BMMCaHHas B MHOTOrPaHHWK Un

B TE/10 BPaLLEHMS

AKTyanu3upoBaTh PaKTbl U METOAPI
NNaHNUMETPUK, pe/ieBaHTHbIE TEME,
MPOBOAUTbL aHa/IornN.

PemaTnr CTEPEOMETPUYECKME 384N,
CBSi3aHHbIE C TeflaMu BpaLleHus,
MOCTPOEHNEM CEYEHWIA TeN BPaLLEHWS,




C KOMOVHaUMAMN Ten BpaLleHus

M MHOTOrPaHHWKOB Ha HaX0XaeHne
reOMeTPUYECKNX BESINUVH.
HUcnoab3oBath MNPy peLLeHnN
CTepeoMeTPUYECKMX 3aau
NNaHVMETPUYECKMNEe (DaKTbl U METOAbI
3afja4m Ha BblYMCIIEHNE

M [0Ka3aTe/bCTBO.

Mopaeauposarh peajibHble CUTYyaLun
Ha 3blKe TeOMEeTPUM, HCCiIeT0BaTh
MOCTPOEHHbIE MOJENN

C UCMO/b30BaHMEM FeOMETPUYECKIMX
MOHATUN

O6BEMBI Ten

MoHsATHe 06 06bEME. OCHOBHbIE
CBOICTBA 0OBEMOB TeN.

O6béM UnnMHApa, KoHyca.
O6béM Lapa v noLwags cgepsl

AKTyanu3upoBaTh PakTbl U METOARI
NNaHUMETPUW, PeNIeBaHTHbIE TEME,
MPOBOAUTL aHaNOr UK.

BbIBOAUTH, HCIIOJIB30BATH (DOPMY/IbI
06bEMOB: NPU3MbI, LMAVHAPA,
nMpamMuibl, KOHyca; YCeUYEHHOM
nMpaMubl N YCEYEHHOIO KOHYca.
PemaTh CTEPEOMETPUYECKNE 3a1a4N,
CBSI3aHHbIE C BbIYMCNEHNEM 0O BEMOB.
dDopmyauposarhb OrnpeaeneHne
LLIAPOBOro CErMeHTa, LapoBOoro C/1os,
LLIAPOBOro CeKTopa.




IpumeHsTL OPMY/ibI
AN HAXOXAEHWS 00 EMOB LLIAPOBOTO
CENrMeHTa, WapoBOro CEKTOPa

[Moao6HbIe Tena B MPOCTPaHCTBE.
COOTHOLLEHMS MeXay NioLaasamm
NOBEPXHOCTEN, 06bEMaMM NOJOBHbIX
Ten

Pemath CTEPEOMETPUYECKME 38[a4N,
CBfA3aHHble C 06bEMOM LLapa

M NNowaabio cgepsl.
Mopaeauposarh peajibHblE CUTYyaL N
Ha A3blKe reoMeTpuK, UccnefoBaTb
MOCTPOEHHbIE MOAENN

C MCNO/Ib30BaHMEM reOMeTPUYECKNX
MOHATUA.

AKTyanu3upoBaTh PakKTbl U METOARI
NNaHUMETPUK, pefieBaHTHLIE TeMe,
NpPOBOANTL aHaIor .

Pemath CTEPEOMETPUYECKME 334auM,
CBsi3aHHbIE C COOTHOLLUEHVEM 06bEMOB
1 NOBEPXHOCTEN NOAOOHbLIX Te

B MPOCTPaHCTBe.

Mopaeauposarh peasibHblE CUTYyaLun
Ha A3blKe reoMeTpun, NccnefoBaTb
MOCTPOEHHbIE MOAENN

C UCMO0Nb30BaHWEM FreOMETPUYECKUX
MOHATUI

BeKTOpbl 1 KOOPAVHATHI
B NPOCTPAHCTBE
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BekTop Ha nnockocTu
1 B NpocTpaHcTBe. CnoXxkeHne
N BblUATaHWE BEKTOPOB. Y MHOXeHWe

AKTyaJM3upoBath ()aKTbl U METO/b
NNaHUMETPUU, PeeBaHTHbIE TEME,
MPOBOAWTbL aHa/IOTUN.




BEKTOpa Ha uncno. PasnoxkeHne
BEKTOpa Mo TPEM HeKOoMMIaHapHbIM
BeKTopam. [NpaBunno
Napannenenunea.

PelLieHKe 3a4a4, CBA3AHHbIX

C NPUMEHEHNEM MPaBU/ AeNCTBUN

C BEKTOpamu.

[MpAMoyronsbHasa cucTema KoopamHar
B npocTpaHcTBe. KoopanHaThl
BekTOpa. MpocTeimre 3aaaqn

B KOOpAMHAaTaX. YToNn Mexay
BeKTopamun. CKanapHoe
npou3BeieHe BEKTOPOB.
BbluMcneHne yrnos Mexxay npsamsivMn
N NNOCKOCTAMM.
KoopnHaTHO-BEKTOPHbIN METOZ
NPV peLLeHnn reoMeTpUYEeCcKnX 3aaad

OnepupoBatb NOHATHEM BEKTOP

B MPOCTPaAHCTBE.

®opmyaupoBarthb MPaBusIo
napannenenunesa npu CoXXeHUm
BEKTOPOB.

CriaapiBaTh, BBIYUTATH BEKTOPbI,
YMHO2KATh BEKTOP Ha 4mMC/o.
H3yuaTh OCHOBHbIE CBOMNCTBA 3TUX
ornepaum.

JlaBaTh OMNpejesneHne npsiMoyrosbHowu
CUCTEMbl KOOpPAMHAT B MPOCTPAHCTBE.
Beipa3urs KOOPANHATLI BEKTOPA
yepe3 KOOpPAMHATbI ero KOHL,0B.
BoeiBOAUTH, HCIIOJIB30BATH (POPMYJTY
[ANVHbI BEKTOPA U PacCTOAHNA MEXAY
TOUKaMW.

Boipakars CKaNspHOe Npon3seieHne
BEKTOPOB Yepe3 UX KOOPANHATHI,
BbIUNCNATL Yron MeXay AByMS
BEKTOpamu, ABYMS NPSAMbIMMU.
Haxoautsb Yron Mexzay npsMoi

N NNOCKOCTbHO, YIron MexXay AByMs
NIOCKOCTAMMU aHAIMTUYECKMMN
MeToZamu.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
pPaccToAHNA OT TOYKM [10 NIOCKOCTH




[MoBTOpeHWe, 0606LLEeHNE 7 OCHOBHbIe PUrypbl, PaKTbl, TeOpembl | PemaTts npocTeilve 3aaum
N cucTeMaTn3aLums 3HaHui Kypca niaHumeTpum. 3agaduu Ha HaxoXaeHve 4JIVH U YIoB
NIaHUMETPUM U METOAbI MX B reOMeTpuyecKunx gurypax,
peLleHus. NpUMeHsTL Teopemy lMNudparopa,
OCHOBHbIe (hUrypbl, hakTbl, TEOPEMbI | TEOPEMbI CUHYCOB U KOCUHYCOB.
Kypca cTepeoMeTpun. 3agayun Haxoauts Nnowasb MHOMOyrosbHUKa,
CTepeoMeTPUM N MeTOAbl NX PeLeHns | Kpyra.
PacnosnaBath NOJ06HbIE (DUTYPbI,
Haxo4MTb OTHOLLEHNS A4JIVH
M nnowanen.
HUcnogab3oBathb Mpu peLLeHnN
CTepeomMeTpuyecKmnx 3agay hakTbl
N METOAbI NIaHUMETPUM
OBLUEE KOJTMYECTBO 34

YACOB N0 NPOIrPAMME




OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHAA 3AIITMCKA

Y4ebHbIn Kypc «BeposTHOCTb M CTaTUCTMKa» 6a30BOr0 YPOBHS AB/SETCA
MPOAO/HKEHMEM U Pa3BUTUEM OLHOMMEHHOIO Y4eGHOro Kypca 6a30BOro YpPOBHS
OCHOBHOro 06Llero o06pa3oBaHUs. YuUebOHbIA KypCc  MpefHasHayeH A/
(hopMUpoBaHMAY 06YyYaIOLLMXCA CTATUCTUYECKON KYNbTYpbl M NMOHMMAHUA POJN
TeOpUM BEPOSATHOCTE KakK MaTemMaTMyeCcKOro WHCTPYMeHTa [N U3YyYeHWs
C/lyYaliHbIX COObITWA, BEIMYMH U npoueccos. Mpu m3yvyeHUM yyvebHOro Kypca
oborawjaloTcs  MpefcTaBneHnss  0bydalolMXcd O  MeTofax — WCCnefoBaHus
M3MEHUYMBOIO MWpPa, pPas3BMBAaeTCs MNOHMMAaHWe 3HAa4YMMOCTM WU OBLLHOCTK
mMaTeMaTUYecKMX MEeTOLOB MO3HAHUA KaK HeOTbeMJIEMOM 4acTM COBPEMEHHOIO
eCTECTBEHHO-Hay4YHOIro MMPOBO33PEHNS.

CogepxaHne Yy4yebGHOro Kypca HarnpaBneHO Ha 3aKperjieHne 3HaHWiA,
MOJTyYeHHbIX NPW U3YyYeHNN Kypca Ha YpOBHE OCHOBHOIo 06LLero o6pasoBaHus, 1
Ha pa3BMTUENPeACTaB/IEHNI O CNyYaliHbIX BEIMUYMHAX U B3aMMOCBA3SX MeXAY HUMU
Ha B&XXHbIX NMPUMepax, CHOXKETbl KOTOPbIX MOYEPnHYTbl U3 OKPYXKatowero mMupa.
B pesynbtate y ob6yuvaromxca [LO/MKHO CHOPMMUPOBATLCA MpeacTaBneHne o
Hanbosiee ynoTpebuTesibHbIX N 0BLLUMX MaTeMaTUYeCKMX MOAENAX, UCMO/b3YeMbIX
[J19 ONUcaHNs aHTPOMOMETPUYECKMX U leMOorpathnyecKnX BeNMUMH, NOrpeLLlHOCTEN
B pa3/IMYHOr0 pogan3mMepeHunsX, AIMTeNlbHOCTU 6e30TKa3HON PaboTbl TEXHUYECKNX
YCTPOWCTB, XapaKTePUCTUK MACCOBbIX SB/IEHWNIA 1 NPOLLECCOB B 0OLLECTBE.

B COOTBETCTBMM C YKa3aHHbIMU LieNIMU B CTPYKTYpe y4ebHOro Kypca
«BeposiTHOCTb M CTaTUCTMKa» AN YPOBHA CpedHero o6Llero obpasoBaHUs Ha
6a30BOM YpPOBHE Bblfe/NeHbl Crefytolie OCHOBHble CcofepKaTeflbHble JNMHUN:
«CnyyaiHble CoObITUSA U BEPOATHOCTM», «CNyyaiHble BEIMYMHbI U 3aKOH 60/bLUNX
ymcen».

BaXkHYt0 4acTb Yy4eOGHOro Kypca 3aHMMaeT M3y4yeHue reoMeTPUYECKoro U
OMHOMMANBLHOrO pacnpefesieHniAi U 3HaKOMCTBO € UX HenpepbIBHbIMU aHaoraMmn —
rokasare/ibHbIM M HOpMa/ibHbIM pacnpeaeneHnaMN.

CofepxaHune nMHUN «ChnyyailHble COObITUS M BEPOATHOCTU»  CNYXXUT
OCHOBOI Ansi hOpMMUPOBaHMS NPEeACTaBNeHUA O pacrpeieneHun BEePOSTHOCTEN
MeXy 3HaYeHUIMU CNydaliHbIX BE/IMYMH, a TakKe 3Ta IMHMS He0OXOoAMMa Kak
6asa gnd  M3ydeHUs 3akoHa O0MblUMX 4mcen — (YHOAMEHTa/IbHOrO 3aKoHa,
[EACTBYIOLLEro B npupoge U 0O6LeCcTBE W MMEKOLWEro MaTemaTUyecKyto
(hopmanmsaymio. Cam 3aKOH GOMbLINX YMCeN npegnaraeTcsd B 03HAaKOMMUTE/IbHOM
(hopme ¢ MUHUMaIbHBIM 1CMO/Ib30BaHNEM MaTeMaTMyecKoro popmanmnsma.

TeMbl, CBA3aHHbIE C HEMPEPbIBHLIMU CYyYaHbIMU BENMMUYUHAMU, aKLLEHTUPYIOT
BHMMaHMe 00Yy4alroLMXCA Ha OMUCaHUN WU WN3YYeHUU CNyYallHbIX SABMIEHUA C



MOMOLLBIO  HernpepbiBHbIX  (DYHKUMA.  OCHOBHOE  BHWMaHWe  yaenseTcs
rokasare/lbHOMy W HOpPMa/lbHOMY pacrpefeneHusmM, npyu 3ToM npeanosiaraeTcs
03HaKOMUTENbHOEN3YyUeHe MaTepuasna 6e3 AokasaTe/ibCTB NPUMEHSAEMbIX (haKTOB.
O6LLee YMcno YacoB, PeKOMeHA0BaHHbIX 415 U3yUYeHNs y4ebHOro Kypca
«BeposATHOCTb M cTaTUCTMKa» — 68 4vacos: B 10 knacce — 34 vaca (1 vac B
Hefento),B 11 knacce — 34 yaca (1 yac B Heaento).

COJAEPKAHUE OBYYEHUA10 KJIACC

MMpefcTaBfieHMe [aHHbIX C MomMowpio Tabnuy u  guarpamm. CpefHee
apu(MeTNYeCcKoe, MefmaHa, HanbOsblLuee W HaMMeHbllee 3HayeHus, pasmax,
Ancrepcuan CTaH4apTHOe OTK/IOHEHME YMC/I0BbIX HAO0POB.

CnyuyaliHble 3KCNepuMeHTbl (OMNbITbI) W CNy4valiHble COObITUA. DNeMeHTapHble
cobbITNA (Mcxoabl). BepoAaTHOCTb CnyyalHOro co6bITUA. BAM30CTb 4acTOThbl U
BEpPOATHOCTM CO6bITUA. CnyyaliHble OMbITbl C PABHOBO3MOXHbLIMU 3/1eEMEHTaPHbIMY
CobbITUAMWU.  BepoATHOCTM  COObITUIA B OMblITax C  PaBHOBO3MOXHbIMY
3NeEMEeHTapPHLIMU COObITUAMMU.

Onepaunn Hag, cobbITUAMW: NnepeceyeHmne, 00beMHeEHME, MPOTUBOMOSIOXKHbIE
cobbITUA. Anarpammbl drinepa. Popmyna CnoXeHUs BEPOSATHOCTEN.

YCnoBHas BEPOSITHOCTb. YMHOXEHME BepoATHOCTEN. [epeBo Cy4yainHoro
aKcnepumeHTa. PopmMysna NosHON BepoATHOCTU. HesaBncKMble COOLITUS,

KombuHaTopHOe npaBun/io YMHOXeHus. MepecTaHOBKKN U dhakTopuan. Yucno
coyeTaHuin. TpeyronbHuK MNackans. ®opmyna 6uHoMa HbHOTOHa.

BUHapHbIA CNyYaiHbIin ONbIT (UCNbITaHKE), yCnex U Heydaya. HezaBuCUMbIe
ncnbiTaHna. Cepusi He3aBUCKMMbIX MCMbITaHWA A0 nepeoro ycrexa. Cepus
He3aBUCUMMbIXUCTbITaHWIn BepHynnn.

CnyvailHaa  BenuMuMHa.  PacnpegeneHve  BeposTHOCTeW.  Ouarpamma
pacnpegeneHus.

[Mpumepbl pacnpeaeneHnid, B TOM YnCe, reoMeTprUYeckoe N GUHOMUAsILHOE.

11 KJIACC

UncnoBble  XapaKTEPUCTUKU  CAyYailHbIX BEAMYMH:  MaTeMaTUyeckoe
OXujaHve, Aucnepcus U crtaHAapTHOe OTK/IOHeHWe. puMepbl NPUMEHEHNS
MaTemMaTU4eckoro OXuaaHusi, B TOM YMCe B 3afa4ax U3 NMOBCEAHEBHOW YXN3HM.
MaTtemaTryeckoe 0XKungaHve 6UHapHOIA CyyaliHoM BeNNMYUHBLI. MaTemaTunyeckoe
OXWAaHve CYMMbl ChydaliHbIX BeIMYMH. Marematuyeckoe OXugaHue W
AMcnepcuns reoMeTpUYecKoro n GMHOMMabLHOr o pacrpegeneHni.

3aKOH 60/bLUMX YMCen W ero pofb B Hayke, NpUpoge WM 0O6LLeCTBe.
BbI60POYHbI METOA UCCeA0BaHWIA.

MpyMepbl HeNpepbIBHbIX CAyYalHbIX BeNYMH. [OHATME O MAOTHOCTY
pacnpefeneHns. 3agayv, MpPUBOASALLME K HOPManbHOMY pacrpefeneHuio.
MOHATMEO HOPMa/IbHOM pacnpeieneHunn.



INPEAMETHBIE PE3YJIBTATBI

K KoHLy 06yyeHns B 10 kiracce 06y4vatoLMnCa NONYyYnUT creaytowme npeamMeTHble
pesysnbTarhbl:

4ynTaTb U CTPOUTL TabNnLbI U AuarpaMmbl;

OnepuvpoBatb MOHATUAMW: CpefHee apudmeTMyeckoe, MeauaHa, Haunbonbluee,
HavIMeHbLLIee 3Ha4YeHne, pa3Max MaccrBa YACNOBbIX AaHHbIX;

ornepmpoBaTb NOHATUAMM: C/yYalHbIA 3KCNEPUMEHT (OMbIT) U CNy4valiHOe CObbITHE,
aNeMeHTapHoe CcobbITMe  (3N1EMEHTapHbIN  KUCXO[) CNy4alHOro  OnbiTa, HaxXoAWTb
BEPOATHOCTM B OMbITaX C PaBHOBO3MOXXHbIMW C/ly4yaillHbIMU COOLITUSAMW, HAXOAUTb W
CpaBHVBaTb BEPOATHOCTY COOLITUI B U3YUEHHbIX C/TyHaiHbIX 3KCNepUMeHTax;

HaxoAuUTb W (POPMYNMpPOBaTb COOLITUS: MepeceyeHWe U O00beAUHEHME [daHHbIX
CO6bITUIA, COBLITME, NPOTUBOMOJIOXKHOE AaHHOMY COObITUIO, MO/IL30BATLCA AMarpaMmMamu
Ainepa 1 Gopmynoin cnoXeHNs BEPOATHOCTEN NPW PeLLeHNN 3aaay;

OMepupoBaTthb NOHATUAMW: YCI0BHAs BEPOSATHOCTb, HE3aBMCUMbIE COBLITUS, HAXOANTD
BEPOSATHOCTYM C MOMOLLbIO NpaBusia YMHOXEHUS, C MOMOLLbIO iepeBa C/lyHaliHOro onbITa;

MPUMEHATb KOMOMHATOPHOE NPaBUI0 YMHOXEHUS NpY peLleHnn 3a4aY; onepupoBaTtb
MOHATUAMU: UCMbITaHWE, He3aBUCKMbIE UCTbITaHWSA, Cepus

UCNbITaHWI, YyCnex W Heyaaya, HaxoAuTb BEPOATHOCTM COGLITUA B Cepum
He3aBMCUMBbIX UCMNbITaHWIA [0 NePBOro ycrexa, Haxo4nTb BEPOATHOCTU COOLITUI B Cepun
ncnbiTaHUin bepHynnu;

OMepupoBaTb MOHATUAMMW: ClyyallHas Be/iMuMHA, pacrpefesieHne BeposTHOCTEN,
AmnarpaMma pacnpegeneHus.

K KOHUY 00y4eHmns B 11 kiracce 00y4atoLMincs NONYUUT cnegyrowme npeaMeTHble
pe3ynbTarhl:

CpaBHMBAaTb BEPOATHOCTU 3HAYEHWIA C/TyHanHON BENNMYMHBI MO pacrpeieneHnto nm
C MOMOLLbIO Anarpamm;

OMepupoBaTtb MOHATMEM MaTeMaTUYeCKOro OXXuaaHusi, NPUBOAUTL NPUMEPbI, Kak
MPUMEHSETCA  MaTeMaTUYecKoe OXWAaHWe  CyyaiHOW  BENNYMHbI  HaXOAUTb
MaTeMaTUYecKoe OXXuaaHue rno JaHHOMY pacrnpefenieHnto;

MMeTb MNpeACTaB/ieHWe O 3aKoHe OO0/bLUNX YKCerT;

MMeTb NpeACcTaB/IeHMe 0 HOPMa/IbHOM pacrpeseneHnu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanwmeHoBaHue pasgena |KonnyecTtso OCHOBHOEe cofep>kaHue OCHOBHbIe BU/bl [eATeIbHOCTH
(Tembl) Kypca 4acoB obyuvaromxcs
[MpefcTaBneHne AaHHbIX 4 MpeacTaBneHne AaHHbIX C MOMOLLbHO H3BaekaTs nHpopmamuio 13 TabnnL
N onucatesnbHas CTaTUCTUKA Tabnuy n amarpamm. CpesiHee M AMarpaMm, McmoJib30BaTh Tab/MUpbl
apumeTnyecKoe, MefmaHa, N AmarpaMmmbl ana NpeacTaBieHns
Hanbo/bLlee 1 HaMMeHbLLUee CTaTUCTUYECKMX [JaHHbIX.
3HayeHud, pa3max, aucnepcus, HaxoauTs OnucartesbHble
CTaHAAPTHOE OTK/IOHEHMWE YNC/IOBbIX XapaKTepPUCTUKM JaHHbIX.
Ha60p03 BLI}IBI/IFaTL, KPUTHKOBATb 'HIOTE3bI
0 XapakTepe C/y4YainHon N3MeHYMBOCTU
N ONpeaensatoLLmx eé hakTopax
CnyuJaiiHble OnbITbl 3 CnyvaiiHble 3KCNepuUMEHTbI (ONbITbI) BobiaessiTh HAa IpUMepax C/lyyanHble

W CNy4aliHble CObbITUS,
OMbITbl C PABHOBO3MOXXHbIMW
3/1leMEHTapPHbIMKN UCX04amu

N CNyYaiHble COBbITHUS.
AnemeHTapHble COBbITUA (UCXOAbl).
BepoAaTHOCTb C/ly4ainHOro cobbITHS.
BeposATHOCTM COObITWIA B OMbITaxX

C PaBHOBO3MOXHbIMU
3/leMeHTapHbLIMUN COOLITUAMM.
[MpakTnyeckas paboTa

COObITVSA B ONMUCAHHOM C/yYaliHOM
onbITe.

®opmyaupoBaTh YC/I0BUS NPOBEAEHNS
C/y4aiHOro onbITa.

Haxoautb BEPOATHOCTY COObITHIA

B OMbITax C PaBHOBO3MOXXHbIMM
ncxompamu.

Mopaeauposarsb ONbIThl

C PaBHOBO3MOXXHbIMU 3/1leMEHTapHbIMM




MCXO0AaMU B X0[e NPaKTUYeCKOM
paboThbl

Onepayun Haf cobbITUAMM,
C/TIOXKEHWNEe BEPOATHOCTEN

Onepauun Haf cobbITUAMM:
nepeceyeHne, 06beANHEHNE COOLITUIA,
MPOTUBOMONOXHbIE COObITUS.
Anarpammbl Annepa. Popmyna
C/IOXEHMSI BEPOATHOCTEM

Hcnoab3oBaTth Ayarpammsl Jitniepa

1 CNOBECHOE OMucaHne CoobITUN

Ans HopMyNMPOBKA 1 N306paXKeHS
00beAHEHMS U NepeceyeHns CobbITUIA.
Pemars 3agavu C MCNOMb30BaAHNEM
(hopMYy/ibl C/TIOXKEHMS BEPOATHOCTEN

YCnoBHasa BEPOATHOCTb,
NepeBO C/y4ainHOro onbITa,
(hopMyna rnosiHou
BEPOSATHOCTY

1 He3aBMCMMOCTb COObITUIA

YCNoBHas BEPOSITHOCTb. Y MHOXEHME
BepOATHOCTEN. [lepeBo C/y4anHoro
aKcnepumeHTa. ®opmyna rnosHow
BEPOATHOCTU. He3aBUCKMbIe COBLITUA

Pemarp 3agauyu Ha HAX0XeHWe
BEPOSAITHOCTEN COObITUIA, B TOM YKC/E
YCNOBHbIX C NMOMOLLBHO [epeBa
C/ly4aiHOro onbITa.

OnpeaeasiTb HE3aBNCMMOCTb COOLITUIA
no hopMysie 1 No opraHusauum
C/ly4aliHOro onbITa

ANemMeHTbl KOMOMHATOPUKM

KombuHaTopHoe npasuio
YMHOXeHUA. [epecTaHOBKMU

n thakTopman. Yncno coveTaHuim.
TpeyronbHUK NMackana. ®opmyna
6rHoma HbtoTOHa

Hcnonb3oBaTh NMPaBUI0 YMHOXEHUSA
A151 epeymncrieHns cobbITui

B C/ly4aiiHOM OnbITe.

IMoab3oBaThest POPMY/ION

W TPeyrosibH1KOM Mackans

0151 OMpeAeneHuns ymcsna coyeTaHuni

Cepuu nocnegoBaTesibHbIX
NCMbITaHWI

BUHapHbI cnyyaliHbIi OnbIT
(McnbITaHKe), ycnex v Heyfava.
HesaBucumble ncnoitaHns. Cepusa
He3aB1CKMbIX UCNbITAHUIA 0 NEPBOro

Pa36uBaTh C/IOXHbIE IKCMEPUMEHTbI
Ha OTA€E/IbHblE NUCTMbITaHUA.
OcBauBaThb NOHATHSA. NCMbITaHNE,
cepunsa HeE3aBUCUMbIX NCNbITAHNNA.




ycnexa. Cepust He3aBUCUMbIX
UCMbITaHUA BepHyNK.
MpakTnyeckas paboTa

C UCMO/Ib30BaHWEM 3/IEKTPOHHbIX
Tabnuu

IpuBoauTHL MPpUMeEPBI CEPUIA
He3aBUCUMbIX UCMbITaHWIA.
Pemiats 3agaum Ha NOuUCK
BEpPOATHOCTEN COObITUIA B Cepum
UCMbITaHWIA A0 NePBOro ycrexa

N B CepuUsAX UCMbITaHUA BepHynnu.
N3yuaTth B X0/1€ IPAKTHYECKOM
padoThI C UCMONb30BaHNEM
3NEKTPOHHbIX Tab/IML, BEPOATHOCTU
COObLITUNIA B CEPUSAX HE3ABUCUMBbIX
NCMbITAHWN

CnyyaiiHble BEIMUYNHBI
1 pacrnpeaeneHms

CnyvaiiHas BeIMUnHa.
PacrnpefeneHne BepoATHOCTENA.
Anarpamma pacnpegeneHus. Cymma

M NPOW3BEAEHNE CNyYaliHbIX BENNYMH.

Mpumepbl pacnpeaeneHnia, B TOM
ymncrie reoMeTprYecKoe
N BUHOMUASIbHOE

OcBauBaTh MOHATHS: C/TyYaiiHas
Be/IMYMHa, pacrpeaeneHne, Tabnmua
pacnpeaeneHuns, amarpamma
pacnpefeneHus.

IIpuBoauTH NpUMeEpHI
pacnpefeneHunii, B TOM uncne
reomMeTpuyecKoro 1 GUHOMUaNBLHOTO.
CpaBHuBaTthb pacrnpegeneHus
C/yYailHbIX BENNYMH

Haxoauts 3HaYeHUSA CyMMbI

1 NPOU3BEAEHMS CNyYaliHbIX BE/IMYMH.
CTpouTths U pacno3HaBaTh
reomeTpuyeckoe 1 GHOMUasIbLHOe
pacnpeaeneHune




[MoBTOpPEHME, 0600LLEHNE, 5 OnucatefibHasA CTaTUCTMKA. IHoBTOpPATH N3YYEHHOE
cucTeMaTmnsaumsa 3HaHWUi CnyuyaliHble OMnbITbl Y BEPOSTHOCTY M BBICTPAHBAThL CUCTEMY 3HAHUM
C/yyaiHbIxX cobbIThiA. Onepaummn Hag,
COOLITUSAMWN. DNIEMEHTbI
KOMOWHATOPUKK, CEPUM HE3aBUCUMbIX
NCNbITaHWUIA
OBLLEE KOJIMYECTBO 34
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11 KJIACC

C/ly4ariHOI BeIMUYNHBI

MaTeMaT1UYecKoro OXKunaaHus
(cTpaxoBaHue, notepes).
MaTemaTtunyeckoe 0XuaaHue CyMmbl
C/y4YariHbIX BENYVH.
MaTemaTnyeckoe oxuaaHue
reoMeTpMyecKoro 1 BUMHOMUaILHOTO
pacnpeaeneHuii

HanmeHoBaHue pasgena  |Konmyectso OCHOBHOEe cofeprkaHue OCHOBHbIE BUAbl AeATEIbHOCTU
(Tembl) Kypca 4yacosB obyyaromxcs
MaTtemaTnyeckoe oXXuaaHue 4 [MprmMepbl NpUMeHeHNs OcBauBatb NOHATNE MAaTEMATUYECKOTO

OXnaHus.
IpuBoauts N 00Cy:RIaTH MPUMEPDI
MPUMEHEHUS MaTeMaTUYeCKOro
0XnaaHus. Bbluncnatsb
mMaTemaTn4eckoe OXXungaHue.
Hcnoab3oBarh MOHATHNE
MaTeMaTUYecKoro OXXmaaHus n ero
CBOWCTBA MPU pPeLLEHNN 3aaay.
Haxoauthb M0 N3BECTHLIM POPMY/am
mMaTeMaT14eckoe OXXMaaHue CyMMbI
C/yYaliHbIX BENINYMH.

HaxoauThb N0 U3BECTHLIM (POPMY/IiaM
MaTeMaTUYeCKME OXMAAHUSA CTyHanHbIX
BE/IMUMH, UMEIOLNX reOMeTPUYECKOoe

1 GUHOMUaIbHOE pacrpefeneHmns




Avcnepcnsa n cTaHaapTHOe
OTK/IOHEHWE CNyYaliHOW
BENNYUHBI

Auncnepcus n ctaHgapTHOe
OTK/IOHeHMe. [iucnepcum
reoOMeTPMYecKoro 1 BUHOMUAILHOTO
pacnpeseneHus.

MpakTnyeckas pabota

C MCNO/Ib30BaHMEM 3/1eKTPOHHbIX
Tabnmu

OcBauBaTh MOHATUSA: Ancnepcus,
CTaHAAPTHOE OTK/IOHEHWE C/yYaiHOoM
BE/IMYMHDBI.

Haxoauts gncnepcuio

Mo pacnpefeneHunto.

Haxoaurs Mo M3BECTHbIM (POpMYy/nam
ANCMEPCUIO TEOMETPUYECKOTO

1 BUHOMWANBLHOIO pacnpeaeneHns,

B TOM YKC/ie B XOAe NPaKTUYeCKOi
paboTbl C MCNO/Ib30BAHMEM
3NEKTPOHHbIX Tabmy,

3aK0oH 60/1bLWKX uncen

3aKoH 60/bLUMX YKcen. BbIOOPOYHbIN
MeTO/ UccnefoBaHuiA.

MpakTnyeckas pabora

C UCMO/b30BaHNEM 3/IEKTPOHHbIX
Tabmy,

3HAKOMHUTBCS C BbIOGOPOYHBIM METOAOM
MccnefoBaHNs COBOKYNHOCTU AaHHbIX.
M3yuarth B X0fie NPaKTNYeCKon paboTbl
C MCMO/b30BaHNEM 3/IEKTPOHHBIX
TabnmL, NPUMEHEHME BbIGOPOYHOIO
MeToAa nccnefoBaHus

HenpepbIBHbIE CNyYaiHble
Be/IMUMHbI (pacnpeseneHuns)

Mpumepbl HeMpepbIBHbIX CyYaiHbIX
BEMMYNH. PYHKLMA NIOTHOCTU
pacnpefeneHns. PaBHoMepHoe
pacnpefeneHve 1 ero CBOMCTBa

OcBaunBathb MNOHATUSA: HeMpepbIBHas
C/lyyainiHas BeNnMYMHa, HenpepbIBHOE
pacnpegeneHue, PyHKUNUA NIOTHOCTY
BEPOATHOCTMW.

IpuBoauThL NPUMEPLI HEMPEPbIBHbIX
C/yYaHbIX BENYMH.




Haxoauth BEPOATHOCTN COObITUN
Mo AaHHON PYHKUMW NIOTHOCTA, B TOM
yuncrie paBHOMEPHOrO0 pacnpeseneHus

HopmasnbHOe pacnpeeneHme 2 3agaum, NpnBoaALLMe K HOpMasibHOMY | OcBauBaTh MOHATUSA: HOPMa/IbHOE
pacnpefeneHnio. PyHKUMSA pacnpefeneHue.
MIOTHOCTM N CBOWCTBA HOPMa/IbHOrO | BbiaessiTh M0 ONUCAHUIO ClyYailHble
pacnpefeneHus. BEe/IMYMHBI, pacnpegenéHHble
MpakTnyeckas paboTa M0 HOPMaJIbHOMY 3aKOHY.
C UCMO/1b30BaHMEM 3/IeKTPOHHbIX IpuBoauTsL NpUMepHI 3334,
Tabnuy, MPUBOAALLMX K HOPMa/IlbHOMY
pacnpefenieHnto. HaxoauTb YNCN0oBble
XapaKTePUCTUKN HOPMa/IbHOIO
pacnpeeneHns rno U3BeCTHbIM
(hopmMynam.
Pematn 337a4K, CBA3aHHbIE
C NPYMEHEHNEM CBOWCTB HOPMa/IbHOI O
pacnpefenieHniA, B TOM Yncne
C UCMO/b30BaHMEM 3/IEKTPOHHbIX
Tabmy,
[MoBTOpPEHNE, 0606LLEHME 19 MpencTaBneHne AaHHbIX C NOMOLLbHO [MOBTOPATb U3YYEHHOE U BbICTPaMBaTb

n cucTemMatmn3saumna 3HaHWIA

Tabnuu 1 guarpamm, onucatesibHas
CTaTUCTMKaA, ONbITbI

C PaBHOBO3MOXXHbIMM
3NeMeHTapPHLIMU COObITUAMMU,
BbIYMC/IEHVE BEPOSITHOCTEN COOLITUI

CUCTEMY 3HAHWI




C MPUMeHeHeM hopmy/

M rparyecKnx MeTom0B
(KoopanHaTHaa npsivasi, AepeBo,
AnarpaMmma diinepa), cyyanHble
BE/IMYMHBI U pacnpeeneHus,
MaTemMaTn4ecKoe oXKungaHme
C/y4aiHOW BENNUYNHBI

OBLUEE KOJIMYECTBO
YACOB N0 NPOIrPAMME
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