MyHuLMnanbHoe 6roarKeTHoe oblieobpasoBaTenbHoe yupexaeHme «COLU c.TymyTyk»
AHHOTaUMA K paboyeli nporpamme cpeaHero obuiero obpasosaHma (10 1 11 knaccbl)
2023 — 2024 yyebHbliii rog,

Mpegmer AHHOTaumMA K paboyelt nporpamme

MaTtemaTtunKa Paboyasa nporpamma no yyebHomy npeamety «MaTtemaTuka» yrnybnéHHoro
(yrny6neHHbIM ypoBHsA ans obydyatowmxcs 10—11 knaccoB pa3paboTaHa Ha OcHoBe

YPOBEHb) depnepanbHOro rocyaapcTtBeHHOro o6pasoBaTesIbHOro CTaHAapTa cpeaHero

obwero obpazoBaHuMA, C yY4ETOM COBPEMEHHbIX MUPOBbIX TPEH6OBaHMN,
npeAbABNAEMbIX K MaTeEMATUYECKOMY 06pa3oBaHMIO, U TPAAULMIA POCCUNCKOTO
obpasoBaHuA. Peannsauma nporpammbl obecneymsaeT oBAageHUe KAo4eBbIMMU
KOMMeTeHLUNAMMU, COCTaBNAIOLWMMM OCHOBY ANA CAaMOPA3BUTUA N HEMPEPbLIBHOTO
06pa3oBaHmA, LeNOCTHOCTb 06LWEKYIbTYHOTO, IMYHOCTHOTO M NO3HABATE/IbHOTO
Pa3BUTUA TMYHOCTM 0OYYAIOLLMXCA.

OCHOBHblEe NMHUKM CcoAeprkaHMA Kypca maTtematmkm B 10—11 Knaccax
yrnybnéHHoro ypoBHaA: «4mMcna u BbluncneHunsa», «Anrebpa» («Anrebpaunyeckume
BblparKeHMA», «YpaBHEHUA W HepaBeHCTBa»), «Hayana maTemaTU4ecKoro
aHanusay,

«FeomeTpua» («FfreomeTpuyeckne GuUrypbl n Ux cBOMCTBa», «MamepeHue
reoMeTPUYECKMX BENMUYNHY), «BEepOATHOCTb M CTaTUCTUKAY.

JaHHble TMHUKM Pa3BMBALOTCA NAPANNEIbHO, KaXKaaa B COOTBETCTBUM C
CcOH6CTBEHHOM NIOTMKOM, OAHAKO HE HE3AaBMCMMO OAHA OT APYroi, @ B TECHOM
KOHTaKTe 1 B3aumoaencteuun. Kpome atoro, nx obbeamHAeT nornyeckan
COCTaBAAOWAA, TPAAULMOHHO NPUCYLLAA MaTeEMATMKE U MPOHU3bIBAKOLLLAA BCE
MaTeMaTUyYecKme Kypcbl U coaeprkatenbHble NMHUKU. ChopmynmpoBaHHoOeE B
PepepanbHOM rocygapctBeHHOM 06pa3oBaTebHOM CTaHZApTe cpegHero obuiero
0bpasoBaHuA TpeboBaHME «yMeHWE ONepMpPOBaTb NOHATUAMMW: ONpeaeneHme,
aKcMoma, Teopema, CneacTBMe, CBOMCTBO, MPU3HAK, A0KA3aTENbCTBO,
paBHOCUAbHbIE OPMYNNPOBKM; yMmeHne popmynnposaTb obpaTHoe n
NPOTUBOMNOJIOKHOE YTBEPKAEHME, NPUBOAUTL NPUMEPLI U KOHTPNPUMEPDI,
MCNOAb30BaTb METO4 MaTeMATUYECKON MHAYKLMW; MPOBOANTb AOKA3aTe ibHble
PacCy»XAEHWA NPU peLLeHUn 3a4a4, OLEHMBATL JIOTMYECKYIO NPaBUIbHOCTb
PacCyXAEeHUN» OTHOCUTCA KO BCEM Kypcam, a GOPMMPOBAHNE NOTUYECKUX YMEHUN
pacnpegenseTca no Bcem rogam obyyeHmA Ha ypoBHe cpeaHero obuuero
obpaszoBaHuA.

B yuebHOM nNnaHe TEXHONOMMYECKOro M COLMANbHO-3KOHOMUYECKOTo npodunen
Ha n3ydyeHne matemaTnkm B 10—11 Knaccax Ha yrny6néHHOM ypoBHe oTBOAUTCA 8
y4ebHbIX YacoB B HeAE N0 B TeYEHME KaxKAoro roga obyyenus, scero 544 yyebHbIx

4acCoB.

CraTyc AOKyMeHTa

Mporpamma yyebHoro Kypca «MatemaTuka: anrebpa n Hayana maTemMaTUYeCKOro aHanm3a,
reomeTpusa, BEPOATHOCTb M cTaTUCTUKa» ana 10-11 knaccos coctasneHa Ha ocHose OOl 000
MBOY «COLLU cena TymyTyk» CTpyKTypa AOKYMEHTa
1. MoAcHUTeNbHaA 3anmMcKka
MnaHupyembie pe3ynbTaTbhl 0CBOEHMA Kypca

* JINYHOCTHble, MeTanpeagMeTHble U NpegMeTHble pe3yNbTaTbl 0CBOEHUA OCHOBHOM

obpa3oBaTenbHOM NPOrpaMmbl

e [lnaHnpyemblie pe3ynbTaTbl U3y4eHMA MAaTEMATUKM B OCHOBHOM LLIKONeE.
2. CopepaHue obpa3oBaHUA Kypca.
3. TemaTnyeckoe naaHMpPoOBaHMeE NPOrpammbl.




1. MoAcHMTEeNbHAA 3annCcKa
CoBpeMeHHble TEHAEHUMM NO MOAEPHM3aLMKN cpegHero obpa3oBaHMA HanpasieHbl HAa CO34aHWe B
CTaplWmxX Kaaccax pasanyHblx npodunein. Takme npeobpasoBaHUs OMKTYHOTCA B MEPBYIO o4vepesb
COUMANbHbIM 3aKa3om O6LLECTBa, KOTOPbLIA CTaBMT nepes LIKOAOW 3afady: AaTb yyallemyca mnosHoe
cpefaHee obpasoBaHMeE M NMOMOYb eMy B npodeccMoHasbHOM Bblbope. Kpome Toro ocHoBHOM 3agaveit
Kypca anrebpbl ABAseTcA HeobXxoaMMOCTb 06ecneynTb NPOYHOE U CO3HATENIbHOE OBAAEHME YHaLMMUCA
CUCTEMOM MaTeMATUYECKUX 3HAHUN N YMEHUN, HEOBXOAMMBbIX B NOBCEAHEBHOM XXMU3HN B COBPEMEHHOM
o6LLecTBe, AOCTAaTOYHbIX /1A U3YYEHUA CMEXHbIX AUCUUNAMH U NPOAO/XKEHNA 06pa3oBaHUA. ITOT Kypc
npegHasHayeH a8 yyawmxca, Bbibpaswumnx ana ceba te 061actn AeATeNbHOCTU, B KOTOPbIX MaTeMaTuKa
UrpaetT posib annaparta, cneundeuyeckoro cpeacTsa A1a MU3yYeHUA 3aKOHOMEPHOCTEN OKPYKatoLLero
Mupa.
MnaHupyemble pe3ynbTaTbl 0CBOEHMA y4ebHOro npegmeTa

YyebHbIh Kypc «Anrebpa v Hayana mMaTeMaTU4YecKoro aHasM3a» ABAAETCA O4HMM U3 Hanbonee
3HAYMMbIX B nporpamme cpeaHero obuwero o6pas3oBaHMA, MNOCKOJ/IbKY, C OAHOW CTOPOHbI, OH
obecneunBaeT MHCTPYMEHTA/IbHYIO 6a3y NS M3ydYeHUA BCEX eCTeCTBEHHO-HAY4YHbIX KYPCOB, a C ApYyroi
CTOPOHbI, OPMUPYET NOTUYECKOE U aBCTPAKTHOE MbllieHWe 0b6yYatoWMXCA Ha YPOBHE, Heob6XxoAMMOM
418 0CBOeHMA MHOOPMATUKK, OOLLECTBO3HAHMA, UCTOPUK, CIOBECHOCTU M APYIUX AUCUUNANH. B pamKkax
AaHHOro yyebHoro Kypca obydatowmeca OBAAAEBAOT YHUBEPCA/IbHBIM A3bIKOM COBPEMEHHON HayKM,
KoTopan GopmyanpyeT CBOU AOCTUNKEHMA B MaTeMaTUYECKOM dpopme.

Y4ebHbIi Kypc anrebpbl U Ha4aN MaTeMaTUYECKOro aHain3a 3aKnaablBaeT OCHOBY 4151 YCMNELWHOro
OB/MlafleHMA 3aKOHAMU PU3BUKKU, XUMUKU, OMONOTrMM, MNOHUMAHMA OCHOBHbLIX TEHAEHUMIA pPa3BUTUA
SKOHOMMKM WU OOLLECTBEHHOM XWM3HW, MO3BOJIAET OPUEHTUMPOBATLCA B COBPEMEHHbLIX LMPPOBLIX U
KOMMbIOTEPHbIX TEXHO/IOFMAX, YBEPEHHO WCNOMb30BaTb WX A4S AajbHelwero obpasoBaHus M B
noBCeAHEBHOM }XM3HU. B TO e Bpems oBlageHe abCcTPaKTHbIMU U TOTUYECKM CTPOFMMMU KOHCTPYKLUAMM
anrebpbl U MaTeMaTUYECKOro aHaNM3a Pa3BMBAET YMEHME HAaXOAMTb 3aKOHOMEPHOCTM, 060CHOBbLIBATb
WUCTUHHOCTb, 40Ka3blBaTb YTBEPKAEHMA C MOMOLLIO MHAYKLMM U pacCyKAaTb AeAyKTUBHO, UCNO/b30BaTb
0606lLLeHNE N KOHKpeTU3aLMto, abcTparnposBaHme M aHanormo, GopMUpPYeT KPEATUBHOE U KpUTUYECKoe
MblLLIEHKE.

B xoae n3y4yeHus yyebHoro Kypca «Anrebpa u Hayana maTemaTUyecKkoro aHaamnsa» obyyatowmecs
Noy4yatoT HOBbIM OMbIT peLleHns NPUKAALHbIX 33434, CAMOCTOATE/IbHOrO NOCTPOEHMA MaTeMATUYECKUX
Mmogenein peasnbHbIX CUTYaLMNA, MHTEPNPETALMU MOJIYYEHHbIX PELUEHWI, 3HAKOMATCA C npumepammu
MaTEMATMYECKNX 3aKOHOMEPHOCTEN B NPUPOAE, HAayKe U UCKYCCTBE, C BbIAAIOLWMMMNCA MAaTEMATUYECKUMMU
OTKPbITUAMU U UX aBTOPAMM.

YyebHbIi Kypc 061a43aeT 3HAYUTENbHBIM BOCNUTATENbHbIM MNOTEHLMANIOM, KOTOPbIN peasnsyeTcs
KaK 4yepe3 yyebHbI maTepuasn, cnocobCcTyOWMA GOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUA, TaK U
yepes cneundurKry yuebHon aeatenbHOCTM, TPebyroLWen NPOLONKUTENbHON KOHUEHTPAUUN BHUMAHKA,
CaMOCTOATENIbHOCTU, aKKYPATHOCTU M OTBETCTBEHHOCTM 33 NOJIYYEHHbIN pPe3yibTaT.

B ocHoBe MeToaAMKM o0OyvyeHus anrebpe W Ha4yanamM MATEMATUMYECKOrO aHa/aM3a NeXuT
[eATENbHOCTHbIN NPUHLMN 06yYeHUs.

B cTpykType yyebHoro Kypca «Anrebpa M Hayana MaTeMaTMYeCKOro aHaauM3a» BblAeNeHbl
cneayollme coaepKatesibHO-MeToANYecKne NHUU: «HYncna u BbluUCAEHUA», «DYHKUMU U rpadUKn»,
«YpaBHEHUA M HepaBeHcTBa», «Hayana matematuyeckoro aHanusa», «IMIHOXecTBa WM NoOrMKa». Bce
OCHOBHbIE COAEPKATENbHO-METOANYECKME JIMHUWN M3YYAIOTC HA NPOTAXKEHUWU ABYX /eT 0OyyeHus Ha
ypoBHe cpegHero obuwero obpasoBaHMA, eCTECTBEHHO AOMNOAHAA APYr APYra U NOCTENEHHO HACbIWAACH
HOBbIMM TEMamMM U pasgenamu. [aHHbld y4ebHbIN Kypc SABAAETCA WHTErpaTUBHbLIM, MOCKOJIbKY
obbegunHaeT B cebe coaepraHME HECKOIbKMX MATEMATUYECKUX OUCUMMNAWH, TakKuUX Kak anrebpa,
TPUTOHOMETPUSA, MAaTEMATUYECKUIN aHaIN3, TEOPUA MHOMKECTB, MaTemaTUyeckas iorMka u apyrue. Mo
Mmepe TOro Kak obyuvatolmecs oBnafeBaloT BCE 6onee WMPOKUM MATEMATUYECKMM anmnapaTom, Y HUX



nocnenosatesibHO GOPMUPYETC M COBEPLUEHCTBYETCS YMEHMEe CTPOUTb MaTeMaTUYECKYyld MOoAesb
peanbHON CUTYyauuKn, NPUMEHATb 3HAHWA, NOJIYYEHHbIE MPU U3YYEHUN y4ebHOro Kypca, 41A peleHus
camocTosTeNbHO cHOPMYIMPOBAHHOM MaTeEMATUYECKOM 3a4a4M, a 3aTeM MHTEPNPETMPOBaTb CBOM OTBET.

CopeprkaTenbHO-MmeToamMyeckas AMHUA «Yucna M BbluMcCieHMA» 3aBepllaeT ¢GopmupoBaHMe
HaBbIKOB UCMOJIb30BaHUA AENCTBUTE/IbHBIX YMCEN, KOTOPOEe BbiN0 HayaTo Ha YpOBHE OCHOBHOIO 06Lero
obpa3oBaHuA. Ha ypoBHe cpeaHero obuiero obpasoBaHma ocoboe BHMMaHMe yaensaeTcs GopmMmUpoBaHUIo
HaBbIKOB PaLMOHa/IbHbIX BbIYMCAEHWNM, BKIOYAOWMX B Ce65 MCMNOJb30BaHNE PasNYHbIX GopM 3anncu
yucna, ymeHue aenatb NPUKUAKY, BbIMNONHATb NPUBAUIKEHHbIE BbIYMCIEHMA, OLLEHMBATb YMC/OBbIE
BblparkeHun, paboTaTb C MaTEMATUYECKMMW KOHCTaHTaMW. 3HAKOMble OOy4YalroLMMCA MHOMKECTBa
HaTypaibHbIX, LEAblX, pPauUMOHaNbHbIX W AEeNCTBUTENbHbIX YUCEeN  AOMOJHAITCS MHOMECTBOM
KOMMAEKCHbIX 4ucen. B Kagom M3 3TUX MHOMKECTB PacCMaTpMBAlOTCA CBOWMCTBEHHblE emy
cneunduyeckme 3a4aum 1 onepaumm: gesieHne Haueno, onepupoBaHne OCTaTKaMM Ha MHOXKECTBE LiebIX
yncen, ocobble CBOMCTBA PALMOHANbHBIX U MPPaLMOHANbHbIX Ynces, apudmeTMyeckne onepauumn, a
TaKXKe M3BJIeYEHME KOPHSA HaATypasbHOM CTENeHW Ha MHOMKECTBe KOMMNIEKCHbIX uucen. Bnarogaps
nocnefoBaTe/IbHOMY PacCLUMPEHUIO KPyra MCMNOJib3yemMblX YMCEN U 3HAKOMCTBY C BO3MOMKHOCTAMMU WX
NPUMEHEHUS ANA pelleHUs pa3NnyHbIX 3a4a4 bopmupyeTca NpeacTaBleHne o eMHCTBE MaTeMATMKN Kak
HayKNn N eé poain B MOCTPOEHUN MOAenen peanbHOro Mupa, LMPOKO MCMOo/b3yloTcAa 0boblieHue u
KOHKpeTM3aums.

JInHMA «YpaBHEHMA M HEPaABEHCTBA» Peann3yeTca Ha NPOTAXKEHUM BCero oby4YyeHWs Ha ypoOBHe
cpeaHero obuwero ob6pasoBaHMA, NOCKONbLKY B KaxKAo0M pasgene MNporpammbl NpeaycMoTpPeHo pelleHue
COOTBETCTBYIOLWMX 3343a4. B pesynbrate obyyatowmecs oBAafeBalOT PAs3/IMYHbIMM METOAAMM pPeLleHuna
pauUMOHaNbHbIX, WPPALMOHA/NbHbIX, MOKa3aTeNbHbIX, /0rapuPMUUYECKUX U TPUTOHOMETPUYECKUX
YPaBHEHWI, HEPABEHCTB M CUCTEM, a TaKKe 3a4ad, cofepyKalumx napameTpbl. MonydyeHHble yMeHUs
LWMPOKO WMCMOMb3yTCA MNpU uUccnegoBaHUM GYHKUMIA C MOMOLLbIO MPOU3BOAHOW, MPU pelleHuu
NPUKNaZHbIX 3aZa4 U 3aZa4 Ha HaxoXAeHWe HaubobLLIMX U HAMMEHbLUUX 3HAYEHUIA PYHKUMK. [JaHHas
cofieprKaTenbHan NMHMA BKAOYAEeT B ceba Takke PopMUpPOBaAHME YMEHWI BbINONHATb PacyYéTbl Mo
dopmynam, npeobpasoBaHMA paLMOHaANbHbIX, MPPALMOHANbHBIX U TPUTOHOMETPUYECKMX BbIpaXKeHUN, a
TaKXKe BbIpaXKeHUN, cofepXKawmx crteneHn u norapudmbl. Bnarogaps usyyeHuto anrebpaunyeckoro
MmaTepuana NPOUCXOAUT JajbHelllee pasBUTME a/iTOPUTMUYECKOTO M abCTPAKTHOTO MblLIeHUA
obyuatowmxca, popMmnpyrOTCA HaBbIKU AeAYKTUBHbIX PACCYKAEHUN, paboTbl C CUMBOAbHbIMU popMamu,
npeacTaB/ieHMA 3aKOHOMEPHOCTEN N 3aBUCUMOCTEN B BULE PAaBEHCTB M HepaBeHCTB. Anrebpa npeanaraet
30 }EKTUBHbIE MHCTPYMEHTbI ANS PeleHUs NPaKTUYECKUX U ecTeCTBEHHO-Hay4yHbIX 3a4ay, HarnsgHo
OEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK f3blKa HayKW.

CopeprkaTenbHo-meToamnyeckasa ANHUA «PyHKUUM U rpadUKn» TECHO NepensietTaeTca ¢ ApYyrumu
JIMHUAMM y4ebHOro Kypca, NOCKOJIbKY B KaKOM-TO CMbIC/ie 3343€T Moc/iefoBaTelbHOCTb M3yYeHus
maTtepuana. IsyyeHue cteneHHoOM, NoKasaTe/ibHOM, NorapndmMmUYECcKOmn U TPUTOHOMETPUYECKUX GYHKUMNA,
WX CBOMCTB U rpadMKoB, UCNOb30BaHUE PYHKLUIN oS pelleHus 3a4a4 U3 Apyrnx y4ebHbIX npeameTos u
peanbHOM U3HM TECHO CBA3AHO KakK C MaTEMATMUYECKMM aHaNM30M, Tak U C pelleHUemM ypaBHeHUl u
HepaBeHcTB. [py 3Tom H60o/bLIOE BHUMaHWE yaenaeTca GOPMUPOBAHMIO YMEHUS BbipaXKaTb Gopmynamm
3aBMCMMOCTU MeXAy Pa3NUYHbIMM BEAUYMHAMM, UCCNEeAO0BaTb MOMYYEHHbIe (YHKLUUKM, CTPOUTb WX
rpadmkn. MaTepuan 3ToOM cogep’KaTeNbHOW JIMHUW HaleneH Ha pPa3BUTUE YMEHWN W HaBbIKOB,
NO3BOJIAIOWMX BbIpaXKaTb 3aBUCMMOCTM MEXAY BeIMYMHAMWU B PasnMyHON dopme: aHa/UTUYECKOW,
rpadpuyeckolr n cnosecHo. Ero msyuyeHme cnocobcTByeT pas3BUTUIO aNrOPUTMMUYECKOTO MbILLIIEHMUA,
CNOCO6HOCTM K 0606LLEHUIO U KOHKPETU3ALIMK, UCMOIb30BAHMNIO aHANOTUIA.

CopepkaTtenbHaa AuMHMA «Havana maTemaTMyeckoro aHanausa» Mo3BOAAET  CyLeCTBEHHO
pPacWMpPUTb KPYr Kak maTeMaTUYecKkux, Tak U NPUKAAAHbIX 3a4a4, AOCTYMNHbIX 06yYaloWMMCs, TaK Kak Y
HUX NOABASAETCA BO3MOXKHOCTb CTPOUTb rPadMKU CAOMNKHbIX GYHKLUMIA, onpeaensTb UX Hanbonbline m
HaMMeHbLUME 3HAYEHUA, BbIYUCAATL NAoWaan Guryp nu o6bEMBI Tes, HaXoAUTb CKOPOCTU U YCKOPEHMS



npoueccoB. [laHHaa coAep)KaTesibHAA JIMHMA OTKPbIBAeT HOBble BO3MOMHOCTM  MOCTPOEHMUA
MaTeMaTUUYeCKUX MoAeNel peasnbHbIX CUTyauui, MO3BOJIAET HaXxoAuTb Hawydllee peleHue B
NPUKNAZHbIX, B TOM 4WUC/Ee COLMANbHO-SKOHOMMYECKMX, 3aJadvax. 3HAaKOMCTBO C OCHOBaMu
MaTeMaTM4YecKoro aHanMsa cnocobcTeyeT pas3BUTUIO abCTPaKTHOro, ¢OpPManbHO-IOMMYECKOTO U
KpeaTUBHOIO MblWwieHUA, GOPMUPOBAHMNIO YMEHUIN pacno3HaBaTb NPOSABAEHUA 3aKOHOB MaTeMaTUKN B
HayKe, TeXHWKe M UcKyccTee. Obyyatowmeca y3HaloT O BblAAMOLWMXCA pe3ysibTaTax, NoAYyYeHHbIX B Xo4e
pPa3BUTUS MAaTEMATUKM KaK HayKu, M 06 Ux aBTopax.

CopepsKaTenibHO-MmeTogMYeckas iMHUA «MHOMXKeCTBa M NIOTUKA» BKAlOYaeT B cebsi anemeHTbl
TEOPUW  MHOXKECTB W  MaTeMaTU4eCcKoM NOrMKU. TeopeTUKO-MHOXKECTBEHHble MpPeACcTaBieHUsA
NMPOHM3bIBAIOT BECb KYPC LWKO/JbHOM MaTeMaTMKW W npegnaratloT Hambosiee yHMBEPCANbHbIN fA3bIK,
06BbegMHAWMNI BCe pasaeibl MaTEMATUKM U €€ NPUIOKEHWUIN, OHU CBA3bIBAIOT Pa3Hble MaTemaTUyecKume
ANCUMNIMHBL U UX MPUNOXKEHMA B eguHoe Lenoe. [o3ToMy BaKHO AaTb BO3MOXHOCTb 0by4atoLemycs
NOHUMATb TEOPETUKO-MHOMKECTBEHHbIN A3bIK COBPEMEHHOM MATEMATUKM WM UCMOAb30BaTb €ro Ans
BblpaXeHUa CBOUX Mblicael. Jpyrum BaKHbIM NMPU3HAKOM MATEMATUKM KaK HayKU cneayeT Mpu3HaTb
CBOMCTBEHHYIO €M CTPOroctb 0H6OCHOBAHMA U c/iefoBaHMeE OnpeaenéHHbIM MpPaBUlaM MOCTPOEHUS
[0Ka3aTenbCTs. 3HAaKOMCTBO C 3/IeMEHTaMM MaTEMATMYECKOM JIOTMKM CMOCOOCTBYET pPa3BUTUIO
JIOTUYECKOTO MbIWIEHUA O0byYalolWmMXCcs, MO3BOAET MM CTPOUTb CBOWM PACCYKAEHUS Ha OCHoBe
NIOTUYECKUX NPaBua, GOPMUPYET HAaBbIKM KPUTUUYECKOTO MbILLIEHUA.

B yuyebHOm Kypce «Anrebpa M Hayasna MaTeMaTUYECKOro aHanau3a» MNPUCYTCTBYIOT OCHOBbI
MaTeMaTU4YeCKoro MoLEeNMPOBaHUA, KOTOpble MpU3BaHbl CNOcobCcTBOBATb POPMMUPOBAHUIO HABLIKOB
NOCTPOEHMA MOAENEN PeasibHbIX CUTYaALLUIM, UCCIeA0BAHMA 3TUX MOAE/NEN C MOMOLLbIO annapaTa anredpbl
M MaTeMaTM4YeCKOro aHaan3a, UHTepPnpeTauumn NoayYeHHbIX pe3ynbTaToB. Takue 3afaHuA BMAETEHbI B
KaKablii M3 pa3genioB Nporpammsl, MOCKOJIbKY BECb MaTepmnan y4ebHOro Kypca LWMPOKO UCNO/b3yeTcs ANs
peleHna NpUKAagHbIX 3a4a4. NMpu pelweHnn peasbHblX NPaAKTUYECKMX 3a4a4 obyvatowmeca pa3BmBatoT
Habno4aTeNbHOCTb, YMEHME HAXOAUTb 3aKOHOMEPHOCTH, abCcTparnpoBaTbCa, UCMOJIb30BATb AHANOIMIO,
06061WWaTb U KOHKpeTusMpoBaTb npobnemy. [eAaTenbHOCTb MO POPMMUPOBAHMIO HABLIKOB peLleHus
NPUKNaZHbIX 33434 OpraHU3yeTca B NpoLecce U3y4YeHUs Bcex TeM yyebHoro Kypca «Anrebpa u Hadvana
MaTEMATMYECKOTO aHa/M3an.

Ha u3syyeHne yyebHoro Kypca «Anrebpa v Hayasa MaTeMaTMYECKOro aHafamM3a» oTBoAUTCA 272
yaca: B 10 knacce — 136 yacos (4 yaca B Hegento), B 11 knacce — 136 yacos (4 4aca B Hegento).

leomeTpuAa ABAAETCA 0AHMM M3 6a30BbIX KYPCOB Ha YpOBHe cpeaHero obuiero obpasoBaHus, Tak
Kak obecneunmBaeT BO3MOXHOCTb W3YYEHUSA OUCLUUMIUH E€CTeCTBEHHO-Hay4yHOW HanpaB/leHHOCTU WU
npeameToB ryYMaHUTAapHOTo UMKAa. MOCKONbKY NorMyeckoe mbllieHne, popmupyemoe npu nsydeHum
06YyYatoLLMMUCA NOHATUHBIX OCHOB rEOMETPUN, MPU A0Ka3aTe/IbCTBE TEOPEM U MOCTPOEHUUN LEMOYKU
NIOTUYECKUX YTBEPKAEHUIA NPU pelleHnn reoMeTpUYecKMX 3adad, YMeHWe BblaBUraTb M OnpoBepraTth
rmnoTesbl HenocpeacTBEHHO MCNO/b3YIOTCA MPW pelleHUn 3aday ecTecTBeHHO-Hay4yHOro uukaa, B
YyacTHOCTU PpU3MYECKMX 3a4au.

Llenb ocBoeHMA nporpaMmbl y4ebHoro Kypca «Feometpusa» Ha yrnybnéHHOM YpOBHe — pa3BuTUe
WHAMBUAYANbHBIX CMOCOBHOCTEN O0byvyalowmxca nNpu  U3YYEeHMM T[eOMEeTpPUM, KaK CcocTaBasowein
npeameTHoi obnactn « MatemaTnka U HPopMaTMKa» yepes obecrneveHne BO3MOXKHOCTM NprobpeTeHus
M UCNONb30BaHMA H6onee rnyboKnx reoMeTpuYeckuUx 3HaHUM U AelcTBUIA, cneuudUUHbIX reomMeTpumn, 1
HeobXxoAMMbIX Ana ycnewHoro npodeccnoHanbHoOro obpasosBaHMA, CBA3AHHOMO C MCMNOJIb30BaHUEM
MaTeMaTUKM.

MpUOPUTETHBIMK 3ada4yaMM Kypca reoMeTpum Ha yraybaEHHOM ypoBHE, PaclIMPAOLWMMU U
YyCUAMBaKOLWMMM Kypc 6a30BOro ypoBHSA, ABNAIOTCA:

paclumMpeHue npeacTaBAeHNs O reOMeTPUMN KaK 4acTy MUPOBOI Ky/bTypbl U GopmMpoBaHUuE



OCO3HaHWA B3aMMOCBA3M FEOMETPUM C OKPYKAOLWMM MUPOM; GOPMUPOBaAHUE NPEACTABAEHUSA O
NPOCTPAHCTBEHHbIX GUrypax KaKk O BaXKHENLLIMX MaTEMATUUYECKMX MOAENAX, MO3BONAIOLWMX ONUCIBATD U
M3y4YaTb PasHble ABNEHMA OKPYXKAIOLLEro MMpPa, 3HaHME NOHATUMHOIO annapaTta no pasaeny
«CTepeomeTpua» yyebHOro Kypca reometpum; GOpMMPOBaHNE YMEHWUA BIALETb OCHOBHbIMMU

MOHATUAMM O NPOCTPAHCTBEHHBIX GUIYPAX U UX OCHOBHbIMMW CBOMCTBAMM, 3HAHWE Teopem, GOpMy U
YMEHME UX MPUMEHATb, YMEHUA A0Ka3blBaTb TEOPEMbI M HAXOAUTb HECTaHAAPTHbIE cnocobbl pelleHnA
3a434; popMmmnpoBaHME YMEHMA Pacrno3HaBaTb Ha YepTexKax, MOAEeNAX U B peasibHOM Mupe
MHOTOTPaHHUKM W Tesa BpalWeHWA, KOHCTPyMpOBaTb reomeTpuyeckme mogenn; GopmuposBaHue

NOHMMAHWNA BO3MOXKHOCTM aKCMOMATUYECKOTO NOCTPOEHUA MaTeEMATUYECKNX
Teopuii, GopmMMpOBaAHME MOHMMAHUA POAM  AKCMOMATUKM MNPU  MNPOBEAEHUU  PACCYKAEHWI;
dbopmuMpoBaHME YMEHMA BRafeTb METOLaMW [0Ka3aTeNbCTB M afIFOPUTMOB pPEeLLIeHUA, YMEHMA WX
NPUMEHATb, NPOBOAUTL AOKa3aTe/ibHble PACCYXAEHUA B XOA4Ee pelleHUA CTepeoMeTpUYEeCcKUX 3adad U
33434 C MNPAKTUYECKMM cogeprkaHuem, GopMUpOBaHME MNpeacTaBAeHMA O HeobxoAMmocTH
[0Ka3aTenbCTs NPU 060CHOBAHUM MAaTEMATUYECKMX YTBEPKAEHUIA U POAN aKCMOMATUKM B NPOBEAEHMUM
OEOYKTUBHbBIX PaCCY)XAEHWI; pPasBUTUE W COBEPLUEHCTBOBAHME MWHTEANIEKTYa/IbHbIX W TBOPYECKUX
cnocobHocTel 0byyatoWmMxcs, NO3HAaBaTe/IbHOM aKTUBHOCTU, NCCNEA0BATENBCKUX YMEHWUIN, KPUTUUYHOCTH
MbILWNEHNS, MHTEPEeca K W3YyYeHUD reomeTpun; dopmupoBaHMe OYHKLMOHANBHON TPAMOTHOCTMH,
peneBaHTHON reoMeTpUU: YMEHUs pacno3HaBaTb MPOSABAEHUA FEOMETPUYECKUX MOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX *KU3HEHHbIX CUTYAUMUAX WU MPU U3yYeHUU APYrux yd4ebHbIX NpeameTos,
NPOoABJEHNA 3aBUCMMOCTEN M 3aKOHOMEPHOCTEN, MOAENMPOBAHNA peanbHbIX CUTyaLWin, nccnenoBaHuA
NOCTPOEHHbIX MOAeNeN, MHTepPNpeTaLum Noay4eHHbIX Pe3ynbTaTos.

OCHOBHbIMW COAEpPKATENbHBIMU IMHUAMM yd4ebHoro Kypca «leomeTpus» B 10-11 Knaccax
anatoTca: «1pAmbie n NOCKOCTU B NPOCTPaHcTBe», «IMHOrorpaHHuUKM», «Tena spaweHma», «Bektopbl n
KOOPAMHATbI B NPOCTPAHCTBEY, «[JBUKEHUS B NPOCTPAHCTBEY.

CoopmynmpoBaHHoe Bo PIOC COO TpeboBaHME «yMeTb OMEepupoBaTb MOHATUAMMY,
peneBaHTHbIMW FreOMETpPUM Ha yrnybnéHHom ypoBHe obyyeHua B 10-11 Knaccax, OTHOCMTCA KO BCEM
cofeprKaTenbHbIM IMHUAM y4ebHOro Kypca, a GopmMpoBaHMe NIOTMYECKMX YMEHUI pacnpesensieTca He
TONIbKO MO COZEpP!KaTe/IbHbIM JIMHUAM, HO W MO rogam obydeHusa. Copep:kaHue o06pasoBaHus,
COOTBETCTByHOLLEE MNpeaMeTHbIM pe3ynbTaTaM ocBoeHna @denepanvHol paboyeit nporpammol,
pacnpeaenéHHbIM No rogam obyyeHus, CTPYKTYPUPOBAHO TakKMm 06pa3om, 4TOObl KO BCEM OCHOBHbIM,
NPUHUMNKUANbHBIM Bonpocam obyyatowmeca obpallanmcb HEOAHOKPATHO. ITO NO3BOAIAET OPraHM30BaTh
OB/lafleHNEe TeOMEeTPUYECKMMMN MOHATUAMW U HaBblkaMM MOC/NeA0BATENIbHO M MNOCTYMATeNbHO, C
cobnogeHnemM npuHUMNA MNPEeeMCTBEHHOCTW, a HOBble 3HaHWA BKAOYATb B 0OWylO cuctemy
reomMeTPUYECKUX MpPenCcTaBAeHUl ObyYaloWmMXCcs, pacwmpaa U yraybnaa eé€, obpasya npouHble
MHOXEeCTBEHHbIE CBA3M.

Mepexoa K U3y4eHUto reoMeTpum Ha yrnybaéHHOM ypoBHE NO3BONAET:

co3aaTb ycnosua ana aubdepeHumaummn obyyeHmsa, NOCTPOEHUA MHANBUAYAbHbIX 06pa3oBaTeNbHbIX
nporpamm, obecneymnTb yrnybaéHHOE U3yYeHne reOMeTPUM KaKk CocTaBasAtowen yyuebHoOro npegmera
«MaTemaTrKa»; NoaroToBMUTL 0OYYaOLWUXCA K NPOAOIKEHUIO M3YYEHUA MaTeMATMKM € y4ETOM Bblbopa
Byayuweit

npodeccun, obecneumsas NPeemMcTBEHHOCTb MeX Ay 06LWMM 1 NpodeccuoHanbHbiM 06pasoBaHMEM.

Ha n3syyeHue yyebHoro Kypca «feomeTpusa» Ha yrnybnéHHom yposHe otBoguTca 204 yaca: 8 10
Knacce — 102 vaca (3 yaca B Hegento), B 11 knacce — 102 vaca (3 yaca B Hegento).

YyebHblit Kypc «Teopus BEPOATHOCTM W CTATUCTMKA» YrAyOnEHHOro YpOBHA ABASETCA
NPOAO/IKEHMEM W Pa3BUTMEM OLHOMMEHHOro y4yebHOro Kypca yrnybnéHHOro ypoBHA Ha ypoBHe
cpegHero obuero obpasoBaHus. YuebHbli Kypc npegHasHayeH aaa GopmmpoBaHua y obydaromxca
CTaTUCTUYECKOM KyNbTypPbl U NOHUMAHWUA POJIM TEOPUM BEPOATHOCTEN KaK MaTEMATMYECKOTO MHCTPYMEHTA



ONA U3YYEHMA CAydalHbIX COObITUI, BeNMYMH M npoueccoB. lMpu u3yyeHMn Kypca oborawatorca
npeacTaBieHns 0byYaroLMXC O METOA4axX UCCeA0BaHUA M3MEHUYMBOTO MUPa, Pa3BMBAETCA NOHUMaHUe
3HAYMMOCTM U OBLLHOCTN MaTeMATUUYECKMX METOA0B NO3HAHUA KaK HEOTbEMIEMOM YacTM COBPEMEHHOTO
ecTecTBEHHO-HAYYHOrO MUPOBO33PEHMA.

CopepKkaHue yyebHOro Kypca HanpasAeHO Ha 3aKpenjeHne 3HaHWUM, NOlYYEHHbIX NPU U3yYeHUU
Kypca Ha ypoBHe OCHOBHOro obuwero obpasoBaHMA, U Ha pPa3BUTME MNPEACTAaBAEHUA O CAYYAWHbIX
BE/IMYMHAX M B3aMMOCBA3AX MEXAY HUMM Ha BAXKHbIX MPUMEpPAX, CIOXKETbl KOTOPbIX MOYEPRHYTbl U3
OKpyKatowero mupa. B pesynbtate y obyyatowmxca AOMKHO cHOPMMPOBATLCA NpPeACcTaBAEHME O
Hambonee ynoTpebUTEsbHbIX M OBWMX MaTEMATUYECKMX MOAENAX, UCMONb3yeMblX A0S ONUCaHWs
QHTPOMOMETPUYECKUX U AeMOrpaduUecKnX BEIMUYMH, MOrPeLlHOCTEeN B Pas/inyHble Poga U3MEepPEeHMUsX,
ANNTENbHOCTU 6e30TKa3HOM paboTbl TEXHUYECKUX YCTPOWMCTB, XapaKTEPUCTUK MACCOBbIX SBAEHUI W
npoueccos B obuectse. YUebHbIi Kypc ABnseTca 6a3oi 419 0CBOEHMA BEPOATHOCTHO-CTAaTUCTUYECKUX
MeToA0B, HeobXOAMMbIX CMeuManncTaM He TOJIbKO WHMKEHEPHbIX CMeuManbHOCTEN, HO TaKkKe
COLUMANbHBIX U MCUXOOTUYECKUX, MOCKO/IbKY COBPEMEHHbIE 06LLECTBEHHbIE HAYKWN B 3HAYMTENbHOM Mepe
MCNONb3YIOT annapaT aHanusa 6oAbliMx AaHHbIX. LleHTpanbHylo 4YacTb y4yebHOro Kypca 3aHMMaeT
obcyaeHne 3akoHa 6onbluMx uucen — GyHOAMEHTA/NIbHOrO 3aKOHA MpPUMPOAbl, WMEOLLEro
MmaTemaTmnyeckyto Gbopmanmsaumio.

B cOOTBETCTBMM C YKa3aHHbIMM LEeNAMM B CTPYKTYpe y4ebHOro Kypca «BepoATHOCTb U CTaTUCTUKA»
Ha yrnybnéHHOM ypoBHE BblAefieHbl OCHOBHble cofepyKaTesibHble AuHUKM: «CnyyakHble cobbiTua u
BEPOATHOCTU» U «Cny4valiHble BEIMYUHBI U 3aKOH BOAbLLMX Yncen».

MOMMMO OCHOBHbIX JIMHUI B Y4YEDOHbLIA KypC BK/OYEHbI 3/IEMEHTbI TEOpUWU FpadoB U Teopuu
MHOKeCTB, Heobxoaumble A/A MNOSHOLEHHOIO OCBOEHMA MaTepuana AaHHOro y4yebHoro Kypca w
CMEXKHbIX MaTEMATUYECKUX Y4eBHbIX KYpPCOB.

CopeprkaHue nnHUKM «CnyvaiHble cOBbITUA U BEPOATHOCTUY CAYXKUT OCHOBOM Ana GOpMMPOBaHMA
npeacTaBieHnii 0 pacnpeseneHnUn BEpPOATHOCTEN MeXKAY 3HAYEHUAMM CAYYaMHbIX BENMYUH. BarkHyto
YacTb B 3TOW COAEPATENbHOW JIMHMM 33aHUMAET M3YyYeHUEe TFeOMETPUYECKOrOo M BUHOMMANbHOIO
pacnpefeneHnii N 3HaKOMCTBO C WMX HeMNpPepbIBHbIMM aHA/NOraMM — NOKasaTesibHbIM M HOPMasbHbIM
pacnpeaeneHnaAMu.

Tembl, CBA3aHHble C HEMNPepbIBHbIMM C/AYYalHbIMU  BEMUYMHAMW U pacnpeseneHUAMU,
AKUEHTUPYIOT BHUMaHWE OOYYaOWMXCA HA OMUCAHUU U U3YYEHWUWU CAYYaMHbIX ABNEHWN C NMOMOLLbIO
HenpepbiBHbIX GYHKUMA. OCHOBHOE BHMMaHME yAeNnseTcA MoKasaTeNlbHOMYy W HOPMasbHOMY
pacnpeaeneHuaMm.

B yyebHOM Kypce npeaycmaTpmuBaeTca 03HAaKOMUTENbHOE MU3YYEeHUE CBA3UM MEXKAY CAYyY4anHbIMU
BE/IMYMHAMM M ONUCAHME ITOM CBA3M C NOMOLLbIO KO3ddULMEHTA KOPPeNnsumMm u ero BbIBOPOYHOro
aHanora. 3T 3/IeMeHTbl COAEPKaHUA Pa3BMBAIOT TeMy «uarpammbl pacceMBaHMA», U3YUYEHHYIO Ha
YPOBHE OCHOBHOro 0buero obpasoBaHusA, U BO MHOTOM OMMPAOTCS Ha CBEAEHMA U3 KYpCOB anrebpbl u
reomeTpumn.

EWé oauH 3M1eMeHT copeprKaHua, KOTopbl npeanaraeTca Ha O3HAKOMMUTE/IbHOM YPOBHE —
nocnenoBaTeNlbHOCTb  CAYYaWMHbIX HE3aBUCUMbIX COObITMI, HacTynaloWwux B eAUHULY BPEMEHW.
O3HaKoM/iIeHWe C pacnpegefieHMem BEPOATHOCTEN KOJIMYECTBA TaKMX CODOLITUIA HOCUT Pa3BMBAlOLLMIA
XapaKkTep W ABAAETCA aKTya/lbHbIM Ana  O6yaywmx abuTypuveHTOB, NOCTynaloWmMx Ha y4vebHble
cneumanbHOCTH, CBA3aHHbIE C 06LEeCTBEHHbIMU HayKamMu, NCUXONOTMEN 1 ynpaBieHUem.

Ha nsyyeHune yyebHoro kKypca «BepoaTHOCTb U CTaTUCTUKA» Ha yriybn1eHHOM ypoBHE OTBOAMUTCA
68 yacos: B 10 knacce — 34 yaca (1 4ac B Hegento), B 11 knacce — 34 vyaca (1 yac B Hegento).
Mecto  yyebHoro npegmetra B  PepepanbHom  6asncHom  yyebHOm
(obpasoBaTenbHOM) NnaHe.



CornacHo yyebHomy nnaHy MBOY «COLW cena TymyTyk» Ha u3ydyeHuWe y4vyebHOro npeameta
«MaTtemaTtuka: anrebpa M Hayasa mMaTeMaTMYECKOro aHa/aM3a, FeoMeTpusa U Teopusa BEPOATHOCTEN U
cTaTucTUKa» 10-11 knacchbl (yrnybneHHbI ypoBeHb) 0TBOANUTCA No 8 YacoB B Heaento (34 yuebHble Heagenm
B 10 knacce, 34 B 11 knacce) 544 yacos (6 yacos B Heaento 10 Knacc, 8 yacos B Heaento 11knacc)

MNpeameTsbl Knaccobl Utoro
10 knacc 11 knacc
MaTtemaTuKa: anrebpa 1 Hayana matemaTmyeckoro | 272(136,102,34) | 272 544
aHanM3a, reomeTpus U TeopuA BEPOATHOCTEW W (136,102,34)
cTaTUCTUKa (YrnybneHHbI YpoBEeHb)




