MyHuuMnanbHoe 6roarkeTHoe obLeobpasoBaTenbHoe yupexaeHme «COL 1
r.AsHakaeBO»AHHOTauus K paboyeli nporpamme cpegHero obuiero obpasosaHma (10m 11

Knaccol)
2023 — 2024 y4yebHbi rog,
Npeamert AHHOTaUuA K paboyeii nporpamme
MaTemaTuKa Pabouas nmporpamma no yue6HoMy npeamery «MaremaTuka» 0a30BOro ypOBHs
BasoBbili st ooydaromuxces 10—11 xmaccoB pazpadbotana Ha ocHoBe DefepaabHOTO
ypOBEHb) roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEHEr0 00IIeroo0pa3oBaHusl, C

y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBIBISEMBIX K
MaTeMaTH4eCKoMy 00pa30BaHUIO, U TPAAUIIMA POCCUICKOTO 00pa30BaHMS.
Peanuzanus nmporpaMMbl 00ecrieunBaeT OBJIAICHHE KITFOUEBBIMHA KOMITCTCHIUSMH,
COCTaBJIIOLIMMU OCHOBY I CAMOPA3BUTHUS U HETIPEPHIBHOTO 00pa30BaHMUs,
L[EJI0CTHOCTh OOLIEKYIBTYPHOTO, IMYHOCTHOTO U TI03HABATEJILHOTO PAa3BUTHS
JTUYHOCTH 00YyJaIOIUXCS.

OcHoBHbIE JIMHUU cOJiepKaHus Kypca matematuku B 10—11 knaccax
yray0n€HHOro ypoBHS: «Hucna u BelYuciaeHus», «Anredpa» («Anredpandeckue
BBIPAKEHUS», «YpaBHEHUS U HEpaBEHCTBa»), «Hauana MareMaTuyeckoro
aHaIN3ay,

«"eomerpus» («I'eomerpudeckue GUTYpBI U UX CBOMCTBaY, «M3Mepenune
TE€OMETPUIECKUX BEIMINHY), «BepOSITHOCTD M CTATHCTUKAY.

JlaHHBIC JTMHUY Pa3BUBAIOTCS MapaUIEIbHO, KaXKIasi B COOTBETCTBHU C
cOOCTBEHHOM JIOTUKO, OZJHAKO HE HE3aBUCHMO OJ[HA OT APYIrOii, a B TECHOM
KOHTAKTE U B3auMoJieiicTBUU. Kpome 3T0or0, nX 00heINHSCT JIOTHIeCKast
COCTaBJIAOLIAs, TPAJUIIMOHHO MIPUCYIIAasi MATEMAaTUKE U IPOHU3BIBAIOIIAS BCE
MaTeMaTH4YeCKue Kypchl U coepkaTenbHbie TuHUH. CHopMyarpoBaHHOE B
®denepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTE CPETHETO OOIIEro
o0Opa3oBaHus TpeOOBAHUE KYMEHUE ONEPUPOBATH MOHATUSMU: ONPE/IEIICHUE,
aKcuoma, TeopeMa, CIIeJICTBUE, CBOMCTBO, IPU3HAK, JOKa3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKU; YMEHHE (POPMYIUPOBATH OOpaTHOE U
MIPOTHBOIIOJIOKHOE YTBEPKACHUE, PUBOUTH IPUMEPHI H KOHTPIPUMEDHI,
WCIIOJIH30BATh METO MATEMAaTUIECKON HHYKIIH; IIPOBOJANTH J0KA3aTEIIbHBIC
paccyKJIeHHs MIPH PEIICHUH 3a7a4, OICHUBATH JIOTHYECKYIO IIPAaBUIIBHOCTD
paccyXJAeHUI» OTHOCUTCS KO BCEM KypcaM, a JOPMHUPOBAHUE JJIOTUYECKUX YMEHUN
pacnpezensercs o BceM rojam oOydeHus: Ha YpoBHE CpeJIHEro oOuiero
o0OpazoBaHUsI.

B yueOGHOM 11aHE TEXHOJIOTHUYECKOTO U COLMAIbHO-9KOHOMUYECKOTO Mpoduieit Ha
n3ydyeHue Mmarematuku B 10—11 knaccax Ha 6a30BOM ypOBHE OTBOAUTCSA
6y4eOHBIX 4acOB B HEJIEIIO B TEUEHHUE KaX10T0 roja odyuenus, Bcero 408
y4eOHBIX YacoB.

Cratyc ToKyMeHTa

[Iporpamma yueOHOTO Kypca «Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOTO aHan3a,
reoOMEeTpHsl, BEPOIATHOCTh U cTatuctuka» g 10-11 kiaccoB cocrasiena Ha ocHoBe OOIT OO0
MBOY «COLI Nel r. AznakaeBo» CTpykTypa JOKyMEHTa
1. ITosicHuTeNnbHAS 3aUCKA
[Tmanupyemble pe3yabTaThl OCBOCHUS Kypca

* JIMYHOCTHBIE, METampeIMETHbIE W TIPEAMETHBIE pPE3YyJIbTaThl OCBOCHHUS OCHOBHOM

00pa30BaTeNIbHOM MPOrpamMMbl

* [lmanupyemsble pe3ynbTaThl U3yYCHUS MATEMaTHKH B OCHOBHOH IITKOJIE.
2. Conepxanue oOpa3oBaHusI Kypca.
3. TemaTudeckoe MIIaHUPOBAHUE TPOTPAMMEI.

1. MoAcHuTeNbHaA 3anuncKa




CoBpemeHHble TeHAEHUMM MO MOAEPHM3aUMW cpesHero ob6pasoBaHMA HanpaB/ieHbl Ha CO34aHuWe B
CTApLWMX KAaccax pas/inyHbiX npodusein. Taknme npeobpasoBaHUA AWMKTYIOTCS B MEpBY0 oyepesb
COLMa/IbHbIM 3aKa3om OOLLEeCTBa, KOTOPbIM CTaBMT Mnepeg, WKOM0OW 3ajayy: AaTb yyalemycs nosiHoe
cpepHee obpasoBaHMe U NOMOYb emy B NpodeccnoHaibHoM Bbibope. Kpome TOro ocHOBHOM 3agavei
Kypca anrebpbl aABnsetca HeobxoAMMOCTb ob6ecneynTb MPOYHOE M CO3HaTe/IbHOEe OBJlafeHue
YYaLMMUCA CUCTEMON MaTeMATUYECKMX 3HAHUA U YMEHWUIN, HEODBXOAMMbIX B MOBCEAHEBHOM KU3HU B
COBpEeMeHHOM 0OLWecTBe, AOCTAaTOYHbIX AN M3YYEHUS CMENHbIX AUCLUMMIAWH U NPOLOIKEHUA
06pa3oBaHUsA. ITOT Kypc NpegHa3HavyeH ANs yyYallmxcs, BblbpaBwnx gas cebs Te 061acTv feaTebHOCTH,
B KOTOPbIX MaTemMaTuKa MrpaeT poJib annapaTta, cneumMouyeckoro CpeacTsa Ajsa  U3yyYeHus
3aKOHOMEPHOCTEN OKPY»KAIOLLLEro MMpa.
MnaHvpyemblie pesy/ibTaTbl OCBOEHMA y4ebHOro npeameTa

YuyebHbIli Kypc «Anrebpa M Hadasa MaTeMaATMYECKOro aHa/n3a» ABAAETCA OAHWM U3 Haubonee
3HaUMMBbIX B MNporpamme cpegHero obuero o6bpa3oBaHWsA, MOCKO/IbKY, C OAHOM CTOPOHbI, OH
obecrneynBaeT MHCTPYMEHTa/IbHYIO 633y A/1A U3y4eHWsA BCEX eCTeCTBEHHO-HAy4YHbIX KYPCOB, a C ApYroi
CTOPOHbI, OPMUPYET JIOrMYecKoe U abCTpaKkTHOE MbllWw/ieHWe 0ByYaroLWmMXCA Ha YPoBHE, HEOBXOAUMOM
A7 0CBOEHMUA MHOOPMATUKM, 0BLLECTBO3HAHMSA, UCTOPUM, C/IOBECHOCTU U APYTUX AUCUMINIMH. B pamkax
AaHHOro yyebHoOro Kypca obyuatolmecs oBAafeBalOT YHUBEPCA/IbHbIM A3bIKOM COBPEMEHHOM HayKMy,
KoTopas GopMyIMPYeET CBOM SOCTUNKEHUA B MaTemMaTUYecKkol dopme.

Y4yebHbIli Kypc anrebpbl U HaYan MaTeMATUYECKOTO aHa/IM3a 3aKNaZblBAET OCHOBY A/ YCMELWHOro
OBNIAZEHNA 33aKOHAMU PU3MKK, XUMUKM, OMONOTUM, MOHUMAHWMA OCHOBHbLIX TEHAEHUMI pPasBUTUA
9KOHOMMKM M OBOLLECTBEHHOW KM3HW, MO3BO/MAET OPUEHTUPOBATHCA B COBPEMEHHBLIX UMPPOBLIX U
KOMMbIOTEPHBIX TEXHONOMMAX, YBEPEHHO WCMO/b30BaTb WX AN AajibHeliwero obpasoBaHuWsa U B
NMOBCEOHEBHOW »KM3HW. B TO Ke Bpemsa oBnageHuWe abCTPaKTHbIMM W JIOTUYECKU CTPOrMmMum
KOHCTPYKLMAMM anrebpbl U MaTEMATUYECKOTO aHa/IM3a Pa3BUBAET YMEHME HAaXOAUTb 3aKOHOMEPHOCTH,
060CHOBbIBAaTb WMCTUHHOCTb, [0KAa3blBaTb YTBEPHKAEHWA C MOMOLLBIO WMHAYKLMM U PaccyXpaTtb
AeYKTUBHO, UCMOb30BaTb 0606LLEHNE U KOHKPETM3aL Mo, abcTparnpoBaHne U aHanoruo, opmupyet
KPeaTUBHOE N KPUTUYECKOE MbILL/IEHUE.

B xoge v3yyeHus yuebHoro Kypca «Anrebpa v Hayaa MaTeMaTUYECKOro aHaAn3a» obyyatowwmecs
MOJIy4atOT HOBbIM OMbIT PeLeHUs NPUKIALHbIX 33434, CAMOCTOATE/IbHOTO MOCTPOEHUS MaTEMATUYECKUX
MogZeniell peanibHbIX CUTYauWi, UHTEeprpeTauumn MOoAYyYEHHbIX PeleHUi, 3HAKOMATCA C NpUMepamu
MaTEMATUYECKMX 33aKOHOMEPHOCTeM B NpUPOLE, HayKe U MWCKYcCTBe, C  BblaloWmmuca
MaTEMATUYECKMMM OTKPLITUSMU U UX aBTOPAMMU.

YuyebHbIli Kypc 0b1aaeT 3HaYUTENIbHLIM BOCMUTATE/IbHbIM NMOTEHLMANIOM, KOTOPbIV peannsyeTca
KaKk yepes y4yebHbI maTepunan, cnocobcTeyrowmii GOPMUPOBAHUIO HAYYHOTO MMPOBO33PEHUSA, TaK U
yepes cneundukry yuebHom gestenbHOCTH, TpebyoLel NPOoAOIKUTENbHOW KOHLEHTPALMN BHUMAHUS,
CaMOCTOATE/IbHOCTM, AKKYPATHOCTU U OTBETCTBEHHOCTY 33 MOJIyYeHHbI pesynbTart.

B ocHoBe MeToaMKM o0byuyeHusa anrebpe M HayasaM MATEMATMYECKOrO aHa/nun3a JIexuT
AeATeNbHOCTHbIN NPUHLMM 0byYeHus.

B cTpyKType yyebHOro Kypca «Asnrebpa M Hayana MaTEMATUYECKOrO aHa/M3a» BblAe/leHbl
cnefytolme CoAepKaTeIbHO-METOANYECKME ANHUN: «Yncna 1 BbluncaeHUA», «DYHKUUKN U TpadUKny,
«YpaBHeEHUss U HepaBeHcTBa», «Hayana matemaTMyeckoro aHaausa», «MHOXecTBa M ornka». Bce
OCHOBHbIE COZEpPKATENbHO-METOAMYECKUE IMHUM M3YYaAtOTCA Ha NPOTAXEHUM ABYX JeT obyyeHus Ha
ypoBHe cpegHero obuero 06pa3oBaHuUs, eCTeCTBEHHO AOMNONHASA APYr APYra U NMOCTENEHHO HACbIWAsACh
HOBbIMW TEMaMW M pasgenamu. [aHHbI y4ebHbIi Kypc ABAAETCA MHTErpaTMBHbIM, MOCKOJIbKY
obbeauHsAeT B cebe coaepraHMe HECKONbKMX MATEMATUYECKUX AUCUMIIMH, TaKuX Kak anrebpa,
TPUTOHOMETPUS, MAaTEMATUYECKUI aHAU3, TEOPUA MHOXKECTB, MaTeMaTUYecKas sorMka u apyrve. Mo
Mepe Toro Kak obyuvatolimecs OB/aeBaloT BCE 6osiee WMPOKMM MaATEMATUYECKMM annapaTom, Y HUX



nocnepoBate/ibHO GOPMUPYETCA UM COBEPLUEHCTBYETCA YMEHWE CTPOUTb MaTeMATUYECKYHD MOAE/b
pPeanbHOM CUTyaLMu, NPUMEHATb 3HAHWUA, NOJlyYEHHbIE MPU U3yYeHUN y4ebHOro Kypca, ANs pelleHus
CaMOCTOATE/IbHO CHOPMYIMPOBAHHOW MaTemMaTUYeCcKolM 3aZayu, a 3aTeM WMHTeprnpeTMpoBaTb CBOW
oTBeT.

CopepykaTenlbHO-MeTogMYeckas AMHUA «Yucna u BblUUCNEHUA» 3aBepllaeT ¢GopmMunpoBaHuMe
HaBbIKOB UCMOJ/Ib30BAHNA AENCTBUTE/IbHBIX YMCE/, KOTOPOE HbIN0 HAYaTO HA YPOBHE OCHOBHOIO 0bLero
obpasoBaHusa. Ha ypoBHe cpegHero obuwero o6pasoBaHua ocoboe BHMMaHWe yaenseTca
GOPMMPOBAHUIO HABLIKOB PAUMOHA/IbHBIX BbIMMCIEHUI, BKJIOYalOWMX B cebs  Mcnosb3oBaHue
pasnYHbIX GOPM 3aMUCKU YNCNA, YMEHME AenaTb NPUKUAKY, BbINOAHATL NPUOAMKEHHbIE BbIYMCIEHUS,
OUEHMBATb YMC/IOBble BbIPAXKEHUA, paboTaTb C MaTEMATUYECKUMM KOHCTaHTamu. 3HaKoMble
0OYyYaOWMMCA MHOXECTBA HaTypasibHbIX, LEe/blX, PaUMOHaNbHbIX W  AEUCTBUTE/IbHbIX YMCen
[JOMOJHAKTCA MHOMKECTBOM KOMIJIEKCHbIX YMcen. B KarKaom M3 3TUX MHOMECTB pPacCMaTpuBatoTCs
CBOWMCTBEHHbIE eMy crieunduyeckne 3a4aum u onepaLmmn: fejeHme Haleno, onepupoBaHMe ocTaTKamm
Ha MHOMeCTBe ULe/blX u4uces, ocobble CBOWCTBA pPAUMOHANbHLIX W  MPPALMOHA/bHBIX Yucen,
apuomeTMUeCcKMe onepaLuu, a TaKKe W3B/JeYEeHWEe KOPHA HaTypasibHOM CTEMEHW Ha MHOMKecTBe
KOMM/IEKCHbIX yncen. bnarogaps nocnefoBaTe/lbHOMY PACLIMPEHUIO Kpyra WCMOJib3yeMblX YMCen U
3HAaKOMCTBY C BO3MOMKHOCTAMW WX MPUMEHEHUS AN pPeleHua pasivyHbiX 33gady dopmupyeTca
npeacTaB/ieHne O eAUHCTBE MAaTEMATUKM KaK HAayKM M €€ posiu B MOCTPOEHUW MOZLenel peanbHoro
MWPA, WMPOKO UCNOJIb3YHOTCA 0606LLEHNE U KOHKPETM3auus.

NIHnA «YpaBHEHWA U HEPABEHCTBA» pPeasn3yeTca Ha MPOTAXKEHUU BCero obyyeHus Ha ypoBHe
cpepHero obuero 06pas3oBaHUsA, MOCKOJIbKY B KaXKAOM pasgese MNporpammbl NpeaycMOTPEHO pelleHne
COOTBETCTBYIOLWMX 33Ja4. B pesynbTaTe obyyatowmMecs OBAAAEBAIOT PA3/IMYHbIMU METOAAMU PELIEHUs
pPauMOHa/bHbIX, WPPALMOHAMbHBIX, MOKA3aTe/bHbIX, OrapUPMUYECKUX W  TPUTOHOMETPUYECKUX
YPaBHEHWUI, HEPaBEHCTB M CUCTEM, a TaKXKe 3aJay, COAeprKawmx napameTpbl. MonyyeHHble yMeHus
LWMPOKO WCNOJIb3YIOTCA MPU  UCCNEeA0BaHUU GYHKLUMIA C MOMOLLbIO MPOWM3BOAHOW, NPU pPeLIeHUn
NPUKNAZLHbIX 33434 W 334a4 Ha HaXOXKAeHWe HauboNbWKNX U HAMMEHbLUMX 3HaYeHuli GyHKUMKU. [aHHanA
cofep)KaTesibHan /IMHUA BK/OYaeT B cebsA TakKe GOPMMPOBAHME YMEHWIM BbIMOHATL PACYETHI MO
dopmynam, npeobpasoBaHMA PALMOHAbHBIX, MPPALMOHAbHBIX U TPUTOHOMETPUYECKUX BbIPaXKEHUH, a
TaKXKe BblpaXKeHUM, coAeprKawmx cTeneHun u norapudmbl. Bnarogaps usyydeHuto anrebpavyeckoro
mMaTepuana MNPOUCXOAUT LalbHelllee pPasBUTUE ANTOPUTMMYECKOTO W abCTPAaKTHOrO MbIWIEHUA
obyuatowmxcs, GOpMUPYIOTCA HABLIKU AeAYKTUBHbIX PAcCyXKAeHWM, paboTbl C CMMBO/IbHbIMU GOpMamM,
npeacTaBieHNsa 3aKOHOMEpPHOCTE W 3aBUCMMOCTEN B BWAE pPABEHCTB M HepaseHCTB. Anrebpa
npegnaraet aQpPeKTUBHbIE MHCTPYMEHTbI A1 PeLeHUs NPaKTUYECKUX W eCcTeCTBEHHO-HAy4YHbIX 3a4ad,
HarnAgHO AEeMOHCTPUPYET CBOM BO3MOXKHOCTYM KaK A3blKa HayKM.

CopepkaTtesibHO-meToamMYeckaa MMHUA «DPYHKUMM U rpaduUKM» TecHO nepenseTaeTca ¢ Apyrumu
JIMHUAMM y4ebHOro Kypca, MOCKOJIbKY B KaKOM-TO CMbIC/le 334aéT Moc/ief0BaTe/lbHOCTb U3YYeHUs
matepuana. WM3yyeHue cTeneHHOW, MOKa3aTe/IbHOW, JIOrapudMUYEcKon U  TPUrOHOMETPUYECKMX
bYHKLMIA, X CBOMCTB U rpaduKoB, NCNOIb30BaHUE GYHKUMIA ANS PelleHusa 3a4a4y U3 Apyrux ydebHbix
NnpeaMeTOB M PeasibHOM KM3HU TECHO CBA3AHO KaK C MAaTEMATUYECKMM aHa/IM30M, TaK U C pelleHnem
YPaBHEHUI W HepaseHcTB. Mpu 3TomM 6osbWoOe BHWMAHME yaensercs GOPMUPOBAHUIO  YMEHUS
BblparkaTb GOPMYIaMM 3aBUCUMOCTU MENKAY Pas3MYHbIMKU BEMYMHAMM, UCCAEA0BaTb NOJIyYEHHble
bYHKLMK, CTPOUTDL X FpadmKn. MaTepuran aTol cofeprKaTe/IbHOW IMHUM HaueeH Ha Pa3BUTUE YMEHUI
M HaBblKOB, MO3BO/IAIOWMX BblpaXKaTb 3aBUCMMOCTU MEXAY BEMYMHAMM B pPas3/IMYHON opme:
aHa/IMTUYECKOW, rpaduyeckol U cnoBecHon. Ero nsyyeHve cnocobCTBYeT pasBUTUIO alrOPUTMUYECKOTO
MbILLIEHUSA, CNOCOBHOCTM K 0606LLEHMI0 U KOHKPETU3ALLMK, UCMOIb30BAHUIO aHANOTUA.

Copep:kaTtenbHasa /MHUMA «Hayana maTemMaTMYecKoro aHaavs3a» MO3BOJIAET CYLLeCTBEHHO
pacWmpUTb KPyr Kak MaTeMaTUYeCcKUX, Tak U MPUKAALHbIX 33434, AOCTYMHbIX 06YyYalOWMMCA, TaK Kak y



HUX MOABAAETCA BO3MOXHOCTb CTPOUTb rPaduKM CAOMKHbLIX GYHKUMI, onpeaensatb UX Haumbosbline u
HaMMeHbLLUME 3HAYEHUA, BbIYMCAATL Naowaam euryp n o6bEmbl TeN, Haxo4UTb CKOPOCTU M YCKOPEHUsA
npoueccos. J[aHHaa cofep)KaTenbHaa JMHUA  OTKPbIBAaeT HOBble BO3MOMHOCTM MNOCTPOEHMUA
MaTeEMaTUYECKMX MOJEe/Ne peasibHblX CUTyauuid, MO3BOMIAET HaXOAWTb Hau/ydllee pelleHue B
MPUKNAAHbIX, B TOM YMC/E COLMANbHO-3KOHOMUYECKMX, 3afayax. 3HAaKOMCTBO C OCHOBaMu
MaTeMaTUYeCKoro aHanusa crnocobcteyeT pasBuUTUO  abCTpakTHoro, ($GOPMasibHO-N10TMYECKOTO MU
KPeaTMBHOro MblilieHna, GOPMMPOBAHNIO YMEHWNI pacno3HaBaTb NPOABAEHNA 3aKOHOB MaTeMaTUKKN B
HayKe, TexHuUKe 1 nckycctee. OBydatoLmMecs y3HaOT O BblAAIOLWMXCA Pe3yabTatax, NoMyYeHHbIX B Xo4e
Pa3BUTMA MaTEMATMKM KaK HayKun, 1 06 UX aBTOpax.

CopgeprkaTesibHO-MeToAMYEeCcKan NMHUA «MHOMKecTBa M IorMKa» BKAOYaeT B ceba anemeHTb
TEOPUM MHOMKECTB WM  MaTeMaTUYeCKON NOrMKU. TeOpPeTUKO-MHOMECTBEHHbIE MpeacTaBAeHus
MPOHM3bIBAIOT BECb KYPC LIKOJbHOW MaTeMaTUKM W npednaratloT Haubosiee yHMUBEpPCasbHbIN A3bIK,
obbeauHAOWNIA BCe pasgenbl MaTeMaTMKM U e€ MPUIOXKEeHWUA, OHW CBA3bIBAIOT  pasHble
MaTemaTUYecKne ANCLUMIIMHBI U UX MPUIOXKEHUA B eamHoe Lesoe. [03TOMY BasKHO AaTb BO3SMOXHOCTb
oby4alolemMycss MOHMMaTb TEOPETUKO-MHOMECTBEHHbIN  A3bIK  COBPEMEHHON  MaTeMaTUKM U
MCMO/Ib30BaTb €ro A5 BbIPaXKeHUA CBOMX MbIC/1ei. [pyrum BaXKHbIM NPU3HAKOM MaTEMaTUKMN KaK HayKu
cneayet nNpusHaTb CBOMCTBEHHYIO el CTPOrocTb 060CHOBaHMUI 1 CiegoBaHME onpeaenEHHbIM NpaBuIam
MOCTPOEHMA [0Ka3aTenbCTB. 3HAKOMCTBO C 3/IeMEeHTamMM MaTeMaTMYecKoW JIorMKM crnocobeTeyeT
Pa3BUTMIO JIOTMYECKOr0 MbILL/IEHUA O0BOYYaloLMXCA, MO3BOMIAET MM CTPOMTb CBOM PaCCY)KAEHUA Ha
OCHOBE NIOTMYECKUX NPaBua, POPMUPYET HaBbIKM KPUTUHECKOTO MbILLIEHUS.

B yuyebHOm Kypce «Anrebpa M Hayana mMaremaTUYecKoro aHanusa» NPUCYTCTBYIOT OCHOBbI
MaTeEMaTUYECKOrO MOAE/IMPOBaHNA, KOTOpble NpPW3BaHbl CnocobcTBOBaTb (GOPMUMPOBAHMUIO HABbLIKOB
MOCTPOEHMA MOJE/NEeN peasibHbiX CUTyauuid, MCCAedoBaHWUA 3TUX MoOZeNel C NOMOLLb annaparta
anrebpbl M MaTemaTM4YeCcKoro aHanv3a, WHTepnpeTaumm MoJydeHHbIX pesyabTaToB. Takue 3agaHus
BMJIETEHbl B KasKAbl M3 pa3gesioB NMPorpamMmbl, MOCKObKY BECb Matepuan ydebHOro Kypca LMPOKO
MCMOMb3YeTCA ANA PELIeHUs NPUKAadHbIX 3adad. [pu pelleHMM peasibHbIX MPaKTUHYECKMX 3aday
obyualolmeca pa3smsatoT HabloAaTeNbHOCTb, YMEHUE HAaX04UTb 3aKOHOMEPHOCTM, abCcTparnpoBsaTthes,
MCMosb30BaTb aHanormio, 0606WaTb W KOHKpPeTU3upoBatb npobnemy. [eaTenbHoCTb Mo
$OPMMPOBAHMIO HAaBbIKOB PeLUeHUA MPUKNAAHbIX 33434 OPraHU3yeTca B MPOLECCe U3YYeHUs BCeX TEM
y4yebHoro Kypca «Anrebpa v Hayana maTeMaTUHeCKOro aHanmnsay.

Ha u3sydyeHne yyebHOro Kypca «Anrebpa M Havyafna MaTemaTMYecKoro aHasmMsa» OTBOAMTCA
204uaca: B 10 knacce — 102 yacos (3 yaca B Heaento), B 11 knacce — 102 yacos (3 Yaca B Heaento).

FfeomeTpua sBASETCA OAHUM M3 6a30BbIX KYPCOB HA YPOBHE cpeaHero obwero obpasoBaHus, Tak
Kak obecrneymMBaeT BO3MOXKHOCTb W3y4YeHUs AUCUMMANH eCTEeCTBEHHO-HAY4YHOM HanpaBAEHHOCTU W
npegMeToB r'YMaHWUTAapHOTO LMKAa. MOCKOMbKY IOrMYeckoe MblluneHre, GopmMupyemoe Npu UsyvyeHnmu
06YYaOLWMMUCA MOHATUIAHBIX OCHOB FEOMETPUM, NPU A0Ka3aTe/IbCTBE TEOPEM WM NMOCTPOEHUN LeNOYKM
JIOTUYECKMX YTBEPXKAEHUI MPU pelleHMM FeOMETPUYECKUX 3a4a4, YMEHWE BblABUIaTb U ONpOBepraTb
rMnoTesbl HEenocpeAcTBEHHO MCMO/b3YOTCA NPW pPeweHun 3afay ecTeCTBEHHO-HAy4yHOro LUMK/Aa, B
YacTHOCTU PU3MYECKMX 334au.

Llenb ocBoeHMA nNporpammbl y4ebHOro Kypca «feomeTpusa» Ha yrnybaéHHOM ypoBHE — pa3BuUTUE
WHOMBUAYANbHbIX CMOCOOHOCTEN OOYYalOWMXCA NPU  U3YYEHUM TEOMETPUW, KaK COCTaBAaAloLWENn
npegmetHo obnactm «MaTematMka W UWHOpmaTMKa» 4Yepe3 obecnevyeHMe BO3MOXKHOCTU
npuobpeTeHna 1 UCNoab3oBaHMA 6osee rMyHbOKUX reOMeTPUYECKUX 3HAHUI U AeACTBUN, cneunduyHbIX
reomMeTpun, U HeobXoouMbIX AN yCMewHoro npodeccroHaNbHOro 06pa3oBaHMA, CBA3AHHOMO C
MCMO/Ib30BAaHNEM MATEMATUKMU.



MpuopnTETHBIMX 3afa4aMM Kypca reomeTpun Ha yraybnéHHOM ypoBHe, pacLIMpPAOWMMA U
YCUAUBAKOLWMMU Kypc 6a30BOro ypoBHA, ABNAIOTCA:

pacwmpeHne NpeacTaBieHUs O reOMEeTPUM KaK 4acTu MUPOBOM KyabTypbl M dopmunpoBaHue
OCO3HaHWA B3aMMOCBA3M FTEOMETPUMN C OKPYKAIOLLUM MUPOM;

dbopmmpoBaHMe nNpeacTaBfeHUs O NPOCTPAHCTBEHHbIX GUIypax Kak O  BaKHeMwwux
MaTeMaTUYECKMX MOAENAX, NO3BONAIOWMX OMUCLIBATb U M3yYaTb pa3Hble ABEHMA OKPYKAIOLLEro Mupa,
3HaHWe NOHATMIHOrOo annapaTa no pasgeny «CtepeomeTpua» y4ebHOro Kypca reomeTpum;

dbopmmnpoBaHMEe YMEHUA BAAAETb OCHOBHbIMU MOHATUAMM O MPOCTPAHCTBEHHbIX GUrypax uM ux
OCHOBHbIMM CBOWMCTBaMM, 3HaHMe Teopem, GOPMYa U yMeHWE WX NPUMEHATb, YMEHUA A0Ka3blBaTb
TEeopeMbl M HAXOAWUTb HeCTaHAAPTHbIE CNocobbl pelleHna 3a4ay;

dbopmmnpoBaHME yMeEHMA pacno3HaBaTb Ha YepTerax, MOAENAX W B peasbHOM Mupe
MHOTOTPaHHWKM 1 Tena BPaLLLeHMA, KOHCTPYMPOBaTb reoMeTpruyeckne Mogenu;

dbopmmnpoBaHMEe MOHMMAHUA BO3MOXKHOCTM AKCMOMATMYECKOrO MNOCTPOEHMA MaTEMATUYECKUX
Teopuit, popmrpoBaHME NOHUMAHUA POSIN AKCUOMATUKM NPU NPOBEAEHNN PACCYKAEHWN;

dbopmmnpoBaHMe YyMeEHMA BNAAETb METOAAMM [OKA3aTeNbCTB U aTOPUTMOB PELLEHUA, YMEHUA UX
NPUMEHATb, NPOBOAMUTL AO0Ka3aTesibHble PACCYKAEHMA B XO4€e pelleHMA CTepeoMeTpUYecKnx 3adad u
3afla4 C MpPaKTMYeCKMM cofepiaHuvem, GopMuMpoBaHME MpeacTaBAeHMA O  HeobxoaumocTu
[,0Ka3aTeNbCcTB NpU 060CHOBAHNN MaTeMaTUYECKUX YTBEPKAEHUN U POIN AKCMOMATUKM B NpoBeSEeHUM
OEeOYKTUBHbIX PacCyKAEHUN;

pa3BuTUE M COBEPLUEHCTBOBAHME UHTE/IEKTYa IbHbIX M TBOPYECKMX CNOCOOHOCTEN obyyatowmxca,
NMO3HaBaTE/NIbHOW aKTMBHOCTW, WCCAELOBATENbCKUX YMEHWIN, KPUTUYHOCTM MbIWAEHUA, MHTepeca K
N3y4YeHMI0 FeOMeTPUM;

dbopmupoBaHme  OYHKUMOHANIbHOM  FPAaMOTHOCTM,  pPEsIeBaHTHOW  FeOMeTpUU:  YMeHUA
pacrno3HaBaTb MPOABAEHUA TEOMETPUYECKUX MOHATUIA, OOBEKTOB W 3aKOHOMEPHOCTEN B peasibHbIX
YKU3HEHHbIX CUTYaUMUAX U NPU U3YYEeHUU APYruxX ydyebHbIX NpeamMeToB, NPOABAEHUA 3aBUCMMOCTEN U
3aKOHOMEpPHOCTEN, MOAENUPOBAHUA peanbHbiX CUTYyaLMid, MCCNefoBaHUA MNOCTPOEHHbIX MOAENew,
WHTepnpeTaLummn NOAy4YeHHbIX Pe3y/ibTaToB.

OCHOBHbIMW cofepKaTeNbHbIMU AUHMAMM ydyebHoro Kypca «leomeTpua» B 10-11 Knaccax
ABNAOTCA: «lpAMble U NIOCKOCTU B NPOCTpaHCTBe», « MHOrorpaHHUKn», «Tena BpawieHma», «BeKktopbl n
KOOPAMHATbI B MPOCTPAHCTBEY, «[BUKEHUA B MPOCTPAHCTBEY.

CodopmynmpoBaHHoe Bo PrOC COO TpeboBaHME «ymeTb ONEPUPOBaTb MOHATUAMMY,
pefneBaHTHbIMU reoMeTpumn Ha yrnybnéHHom yposHe obydeHma B 10—11 Knaccax, OTHOCMTCA KO BCEM
coaeprKaTenbHbIM AMHUAM yuebHoro Kypca, a opmupoBaHMe NOTMYECKUX YMEHUI pacnpenenaeTca He
TO/IbKO MO COAEprKaTeNbHbIM JIMHUAM, HO W No rogam obydeHusa. CopeprkaHue 06pa3oBaHUS,
COOTBETCTBYHOLLEE NpeaMeTHbIM pe3ynbTaTam ocBoeHua PepepanbHoit paboyeid nporpammbl,
pacnpefenéHHbiM No rogam obyyeHus, CTPYKTYPMPOBAHO TaKMM 06pa3om, 4TOBObl KO BCEM OCHOBHbIM,
NPUHUMNUaNbHbIM Bonpocam oby4datomecs o6paLLanncb HEOAHOKPATHO. 3TO NO3BOAAET OPraHM30BaTb
OB/IaleHNe TeOMEeTPUYECKMMMU MOHATUAMM U HaBblkamMu MOCAe[0BaTe/IbHO M MOCTynaTesibHO, C
cobnogeHnem npuHLMNA MNPeeMCTBEHHOCTW, a HOBble 3HAHWA BK/AYATb B 0OOLLyO cucTemy
reoMeTpUYECKUX NpeacTaBAeHUIA 0bOy4valowWmxcs, pacwupaa u yraybnaa eé, obpasys npodHble
MHOXeCTBEHHbIE CBA3MN.

Mepexoa, K N3y4eHunto reomeTpmm Ha yrnyb1éHHOM ypoBHE NO3BOAAET:

co3gatb ycnosua pgna  audbdepeHumaumm  obyyeHuA, NOCTPOEHMA  MHAMBUAYASbHbIX
obpa3oBaTesibHbIX Mporpamm, obecneynTb yrnybnéHHOe W3yyeHMe FeoMeTpUM KaK COCTaBaAoLLei
yyebHoro npeameTa « MaTtemaTuKa;

NnoAroToBMUTb OBYYalOLLMXCA K NPOAOIKEHUIO U3YyYEeHUA MaTEMATMKK C y4EToM Bblbopa Byayuelt
npodeccunn, obecneynBasn NPEEMCTBEHHOCTb MeXAY 06WuM 1 npodeccroHanbHbIM 06pa3oBaHUEM.



Ha msyuyeHune yyebHoro Kypca «leomeTpua» Ha 6aszoBom ypoBHe oTBogmTcs 136 vacos: B 10
Knacce — 68 yaca (2 yaca B Hegento), B 11 knacce — 68 yaca (2 yaca B Hegento).

YyebHblit Kypc «Teopua BEPOATHOCTU U CTaTUCTMKa» 6a30BOro ypoBHA ABASETCA NPOAO/IKEHNEM
W pasBUTMEM OAHOMMEHHOro y4yebHoro Kypca 6a30BOro ypoBHA Ha ypoBHe cpegHero obuiero
o06pasoBaHUA. YuebHbI Kypc npegHasHayeH ans GopmMmpoBaHMA y 0OYyYatoOWMXCA CTAaTUCTUYECKOM
KY/ZIbTYPbl U MOHUMAHUSA PON TEOPUMN BEPOATHOCTEN KaK MaTEMATUYECKOTrO MHCTPYMEHTA A1 U3yYeHUs
C/ly4aiHbIX COBbLITMI, BeMYMH WM npoueccoB. Mpu M3ydyeHMM Kypca oboraliatoTcA npeacTaBieHus
0byYaloLWMXCA 0 METOAAX UCCeL0BaHNA M3MEHUMBOTO MUPa, Pa3BMBAETCA NOHUMAHWE 3HAYMMOCTU U
0b6LWHOCTN MaTEMATUYECKMX METOA0B MO3HAHWUSA KaK HEOTbEM/IEMOM YaCTV COBPEMEHHOIO eCTECTBEHHO-
Hay4YHOro MMPOBO33peEHMA.

Copep:kaHue yuebHOro Kypca HanpasAeHO Ha 3aKpenieHne 3HaHUM, NONYYEHHbIX NPU U3yYeHUU
Kypca Ha ypOBHe OCHOBHOro obuiero obpasoBaHWA, M Ha pPa3BUTME MNPEACTaBAEHUIN O CAy4alHbIX
BE/IMYMHAX M B3aMMOCBA3AX MEXKAY HMMM HA BaXKHbIX NPUMEPAX, CHOXKETbl KOTOPbIX MOYEepnHYTbl M3
OKpy:Katowero mupa. B pesynbrate y obyyatolwmxca AOKHO CPOPMMPOBATLCA MpeAcTaBAeHME O
Hanbonee ynoTpebuTesbHbIX M OBWMX MATEMATUUECKUX MOLENAX, WCNOJb3yeMbIX AN ONWCaHWA
QHTPOMOMETPUYECKUX U AeMOrpadUyeckmnx BENMYMH, NOrPELIHOCTEN B pas3/IniHble poaa U3MepeHUsX,
ANMTeNbHOCTN 6€e30TKa3HOM paboTbl TEXHWMYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBbLIX SIBIEHWUIA U
npoueccos B obwectBe. Y4ebHbIN Kypc siBnseTca 6a3oi 419 0CBOEHUA BEPOSATHOCTHO-CTAaTUCTUYECKUX
MeTO40B, HEeobXO0AMMbIX CMeLMasucTaM He TOMbKO MWHMKEHEPHbIX CreuuanbHOCTen, HO TaKkxkKe
COLMANbHBIX U MCUXONOTMYECKUX, MOCKOJIbKY COBPEMEHHbIE OOLLECTBEHHbIE HAyKW B 3HAYUTE/IbHOW
Mepe MCMOoJb3YIOT annapaTt aHaAn3a H60/blWKX AaHHbIX. LleHTpanbHyo YacTb y4ebHOro Kypca 3aHMmaeT
obcyaeHne 3akoHa 6onblumMx uucen — YHOAMEHTANIbBHOrO 3aKOHA MPUPOAbl, UWMEoLWero
MaTeMaTUYECKYHO GOPMaIN3aLmIo.

B COOTBETCTBUM C YKA3aHHbIMM LLEJIAMU B CTPYKTYpe y4ebHOro Kypca « BepoAaTHOCTb M CTaTUCTUKA»
Ha 6a3oBOM ypoBHe BblAeseHbl OCHOBHble coAep)KaTenbHble AUHMM: «ChayyaiiHble cobbiTMA WU
BEPOATHOCTM» N «CayYaHble BEIMYMHBI U 3aKOH BONbLLMX YMCen».

MOMMMO OCHOBHbIX /JIMHWIA B y4eOHbIA Kypc BKAKOYEHbl 3/1eMeHTbl Teopun rpadoB M Teopuu
MHOXECTB, HeobxoAumble A/1A MOJHOLEHHOro OCBOEHMSA MaTepuana AaHHOro y4ebHOro Kypca u
CMEKHbIX MAaTEMATUYECKUX Y4EOHbIX KYPCOB.

CopepaHue nnHum «CnyvaitHble cobbITUA U BEPOATHOCTUY» CAYKUT OCHOBOW AN1A GOpPMMPOBaHUA
npeacTaBNeHUn O pacnpefeneHnn BEpPOATHOCTEN MeXAY 3HAYEHUAMM C/yYalHbIX BEAWYMH. BaxHyto
YacTb B 3TOW cogepiKaTes/IbHOW JIMHWUWM 3aHMMaeT M3yYeHWe TFeOMETPUYECKOro U BUHOMMWANBHOrO
pacnpefeneHuii 1 3HAaKOMCTBO C MX HEMpepbIBHbIMKM aHa/NOraMy — MOKas3aTe/lbHbIM U HOPMaJ/IbHbIM
pacnpegeneHnamu.

Tembl, cBfi3aHHble C HEMNPEepPbIBHbIMU CAYYaWHBIMKM  BEAMYMHAMM U pacnpesesieHUAMM,
aKLEHTUPYIOT BHUMaHWe 06yYalolmMxcA Ha OMUCAaHUM U U3YYEHUM CAYYaWHbIX ABJEHUIA C MOMOLLbLIO
HenpepbiBHbIX GYHKUMIA. OCHOBHOE BHUMaHUE YyAeNnseTcA MoKasaTe/lbHOMY U HOPMaJibHOMY
pacnpezeneHuaMm.

B yyebHOM Kypce npesycmMaTpuBaeTCA 03HAaKOMMUTE/IbHOE M3yYeHUWe CBS3U MeXKAy Cy4aiHbIMU
BE&/IMYMHAMM U OMUCAHME STON CBA3M C MOMOLLbIO KO3PPULMEHTA Koppenauum u ero BbIGOPOYHOro
aHasora. dTU 3/IEMEHTbI COAEpPKaHMA Pa3BMBAlOT Temy «JMarpaMmbl paccemBaHUA», U3YYEHHYI Ha
YpOBHe OCHOBHOro obuero o6pasoBaHuMsA, U1 BO MHOFOM ONUPAIOTCA HA CBeAEHMUA U3 Kypcos anrebpbl u
reomeTpuu.

Ewé oAuH 3n1eMeHT coaepikaHus, KOTOpblA MpeasaraeTcs Ha O03HAKOMWUTE/IbHOM YPOBHE —
nocaef0BaTe/lbHOCTb  C/IYYalHbIX HE3aBUCUMbIX CODObITUIA, HACTYNaloWMX B eAMHULY BpPEMEHMW.
O3HaKkoMNieHWe ¢ pacnpegesieHMemM BEpPOATHOCTEN KOJIMYECTBA TAKWUX COBLITUIN HOCUT pPas3BMBAOLLMIA



XapaKTep W ABASETCA aKTyasibHbIM Ansa Oyaywmx abuTypueHTOB, NOCTYMalOWMX Ha y4yebHble
CNeunanbHOCTH, CBA3AHHbIE C 06LWECTBEHHBIMU HayKaMM, NCUXOIOTUEN U yNIPaBAEHUEM.

Ha nsyyeHune yyebHoro Kypca «BepoaTHOCTb U CTAaTUCTMKA» Ha 6a30BOM ypOBHe 0TBOAMTCA 68
yacos: B 10 Knacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegento).

Mecto y4yebHoro npenmera B deaepanbHOM 0a3MCHOM ydeOHOM

(oOpa3oBaTeIbHOM) IUTAHE.

CornacHo yyebHomy nnaHy MBOY «COLL 1 r.A3HakaeBO» Ha U3yyeHue y4ebHOro npeameTa
«MaTemaTtuKa: anrebpa M Hayana mMaTeMaTMYECKOro aHa/fM3a, reoMeTpua U Teopus BEPOATHOCTEN M
ctatucTMka» 10-11 Knaccbl (6a30BbI ypoBeHb) OTBOAUTCA MO 6 Yacos B Heaento (34 yyebHble Heaenu B
10 knacce, 34 B 11 Knacce) 408 yacos (6 yacos B Heaento 10 Kknacc, 8 Yacos B Hegento 11knacc)

MNpegmeTsl Knacceol Utoro
10 knacc 11 knacc
Maremartuka: anreOpa ¥ Hadajla MatreMaTH4eckoro | 204(102,68,34) 204 408
aHanu3a, T€OMETPUS U TEOPHUS BEPOSTHOCTEH U (102,68.34)
cratucTuka (yriryOoJeHHbIH YPOBEHb)




