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IosicHuTEILHAA 3aNIMCKA

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA «MATEMATUKA»

Pabouas mporpamma mo yueOHOMy npeamery «Maremarrnka» 6a30BOr0 YpOBHS JUIsl 0OYJaIOLTUXCS
10—11 kmaccoB pa3paboTtana Ha ocHOBe DenepanbHOTO rocyIapCTBEHHOTO 00pa30BaTebHOTO CTaHIapTa
cpenHero obmiero oOpa3oBaHUs, C y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAJAULUNA POCCUHCKOTO oOpa3oBaHus. Peamusamus mporpamMmbl
obecrieunBacT OBJIAICHUE KITFOYCBBIMU KOMIICTCHIIUSMH, COCTABJISIONIMMH OCHOBY IS CaMOPa3BUTHS U
HEMPEePBIBHOTO 00pa30BaHMUs, EIOCTHOCTh OOMICKYIBTYPHOTO, IMYHOCTHOTO M ITO3HABATEIIHFHOTO Pa3BHTHS
JUYHOCTH 00YyJarOUXCsl.

B paGoueii mporpaMme yuTeHBI HJEHU U TOJ0XKEeHUsS «KOHIENIUN pa3BUTHS MAaTEMAaTHUYECKOTO
o6pazoBanus B Poccuiickoit denepanum». B cOOTBETCTBHM C Ha3BaHUEM KOHIICTIIIMHA, MATEMATHUECKOE
oOpa3oBaHUE JOJKHO, B YAaCTHOCTH, TMPEIOCTABIATh KaXJIOMYy OOydYaromeMycsi BO3MOXKHOCTh
JIOCTHKEHHSI YPOBHSI MaTeMaTUUECKUX 3HAHUM, HEOOXOAUMOTO IS JallbHEUIEeH YCIeIIHON KU3HU B
obmiectBe. IMeHHO Ha pelieHne 3TOM 3a1auM HallesieHa pabodasi mporpamma 0a30BOro ypoBHSI.

B snioxy nudposoii Tpanchopmaiinu Bcex chep 4eT0BEUECKON IEITEIIFHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM Oe3 0a30BOM MaTEeMaTHYECKOM MOATOTOBKHU. YK€ B IIKOJIE
MaTeMaTUKa CIY>XUT OMOPHBIM MPEIMETOM JUISI U3YUYEHHS CMEXKHBIX JUCIUIUINH, a B KU3HU IOCIIE
IIKOJBI peaJbHOM HEOOXOAWMOCTBIO CTAaHOBHUTCS HEMPEPhIBHOE OOpa3oBaHWE, dYTO Tpedyer
TTOJIHOTIEHHON 0a30BOM 0011e00pa3oBaTeIbHON TOJATOTOBKH, B TOM YHCJIE M MaTeMaTHYECKOW. DTO
00yCJIOBJICHO T€M, YTO B HAIIM JIHU PACTET YMUCIIO CHEIHATLHOCTEH, CBA3aHHBIX C HEIMOCPEACTBEHHBIM
MMPUMEHEHUEM MaTeMaTHUKU: U B cepe IKOHOMHUKH, U B OM3HECE, U B TEXHOJIOTHYECKUX 00JACTsIX, U
ke B TyMaHUTapHbBIX cdepax. Takum oOpa3zom, Kpyr OOy4aroOmMXCs, JJII KOTOPHIX MaTeMaTHKa
CTAHOBUTCS 3HAYMMBIM MPEIMETOM, CYLIECTBEHHO PaCIIUPSIETCS.

[IpakTHueckass MOJE3HOCTh MAaTeMaTHKU OOYCJIOBJIEHAa TEM, 4YTO €€ MPEIMETOM SIBISIOTCS
(byHIamMeHTalbHbIE CTPYKTYpbl HaIlleTO MHUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHbBIE
OTHOIIEHUSI OT MPOCTEHUIINX, YCBAaUBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CJIOXKHBIX,
HEOOXOAUMBIX JJISl Pa3BUTHS HAYUHBIX U TEXHOJIOTHYECKHX Hjael. be3 KOHKpeTHBIX MaTeMaTHYeCKUX
3HAHMUM 3aTpyJHEHO MOHMMAaHWE MPUHIUIIOB yCTPOICTBA M HCHOJIb30BaHUSI COBPEMEHHON TEXHUKH,
BOCHPUSITUE U HWHTEPHpETalHsl Pa3zHOOOpa3HOM COLMaIbHOW, HSKOHOMHUYECKOH, MOJIUTHYECKOMN
nHpopmaunu, ManodpdeKTUBHA MOBCEAHEBHAs MpaKTHYeCKasl JeATelIbHOCTh. KaxkJIoMy 4eI0BEKy B
CBOEM KW3HU MHPUXOAUTCSA BBINOJIHATH JTOCTATOYHO CJIOKHBIE PAcy€Tbl M COCTaBJISITh HECJIOXKHbBIE
AJITOPUTMBI, HAXOIWUTh HYXHbIe (OPMYJIbl W MPUMEHSTH HUX, BJIQJAETh MNPAKTHYECKUMH IpHUEMaMU
reOMETPUUECKUX U3MEPEHUN U MOCTPOSHUM, YnTaTh MH(POPMALIUIO, TIPECTaBICHHYIO B BUAY TaOJHIl,
nrarpaMm M rpadUKoB, KUTh B YCIOBHUSX HEOIPEAENIEHHOCTH U MMOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4alHbIX COOBITHIA.

OIHOBpPEMEHHO ¢ pacumpeHueM cep NPpUMEHEHHUs MaTeMaTUKA B COBPEMEHHOM OOIIIeCTBE BCE
0oJiee BaKHBIM CTAHOBUTCSI MAaT€MaTHMUYECKUI CTWJIb MBIIIJICHUS, TMPOSBIISIIONINICS B ONpeaeaEHHbBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3ydyeHus MaTeMaTUKU B apceHasl MPUEMOB U METOJI0OB MBIIIUICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30M BKIIOYAOTCS MHAYKIUS U ASAyKIHs, 00001IeHne U KOHKPETHU3alHs,
aHallu3 W CHUHTEe3, Kiaccudukamus W cucremarusanusi, adctparupoBaHue M aHanorus. OOBEKTHI
MaTeMaTUYECKUX YMO3aKIIOYEHUH, MpaBuja HX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAaHU3M
JIOTUYECKUX TOCTPOCHUH, CHOCOOCTBYIOT BBIPaOOTKE yMeHHs (OpMYyIHpOBaTh, OOOCHOBHIBATH U
JIOKa3bIBATh CY>XJAEHMS, TEM CAMBIM pa3BUBAIOT JOTMYECKOE MblLLICHUE. Beayias poias NpuHaJIeKUT
MaTeMaThke B (POPMHUPOBAHHHM AITOPUTMHYECKOM KOMIIOHEHTHI MBIIIJICHUS UM BOCIUTAHUU yYMEHHH
JIEUCTBOBATH 10 3aJaHHBIM aJITOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBHIE. B
Mpolecce pemIeHus: 3aAad — OCHOBHOM y4YeOHOW JeATeNbHOCTH Ha YypOKaX MaTeMaTuKh —
pa3BUBAIOTCS TBOpUECKAasl U MPUKJIAIHAS CTOPOHBI MBIIIICHHUS.

OOyueHne mMaTeMaTHKe NaéT BO3MOXKHOCTH Pa3BUBATh Yy yUalIMXCS TOYHYIO, PAllMOHAIBHYIO U
WHPOPMATUBHYIO peYb, yMEHHE OTOMpaTh HauWOoJee MOAXOSAIINE S3BIKOBBIE, CHUMBOJIHUYECKHE,
rpaduYecKre CpeACTBa ISl BRHIPAKSHUS CYKICHUN U HATIISIAHOTO UX MPEICTaBICHUSI.

HeobOxoauMpIM KOMITIOHEHTOM OOIIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUHM SIBJISIETCS] OOIIee



3HAKOMCTBO C MCTOJaMH IIO3HaHHUA I[CﬁCTBPITCJILHOCTPI, OpeaACTaBJICHUC O NOpPeAMETC U MCTOJAC
MaTeéMaTuKu, C€ro OTian4duda OT MCTOAOB CCTCCTBCHHBLIX W TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
OPpUMCHCHUA MATCMATHUKKU [JII PCHICHUSA HAYYHBIX W IMPUKIAJHBIX 3aJa4. Taxum 06pa30M,
MaTreMaThu4yeckoe 0Opa3oBaHHe BHOCHT CBOM BKJIaJa B (POpMHPOBAHHUE OOIIEH KyJIbTYPhI UE€JTOBEKa.

I/I3yquHe MaT€MaTuKu CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIIMTAHHUIO YCJIOBCKA, IMOHUMAHUIO
KpacoTbl W M3SIIECTBA MaTEMaTUUYECKUX PACCY)XICHUH, BOCIPUITHIO TEOMETPUUECKUX (opM,
YCBOCHHIO UICH CHMMETPHUH.

HEJIM N3YUYEHW A YYEBHOI'O ITPEJAMETA «MATEMATHUKA»

[IpuopureTHpiMu mensiMu oOyuyeHuss marematuke B 10—11 kimaccax Ha 6a30BOM ypoBHE
SIBJISIFOTCSL:

- (popMupoOBaHHE MEHTPATHHBIX MATEMATHYECKUX MOHATUH (YHUCIIO, BEIMYMHA, T€OMETpHUYECKast
¢urypa, mnepeMeHHasl, BEpOSTHOCTb, (YHKIMS), OOECHEeUMBAIOIMIMX IPEEMCTBEHHOCTb U
MEePCIIEKTUBHOCTh MaTEMAaTUUYECKOT0 00pa30BaHus O0yYaroIIXCs;

- HO/IBEJICHUE yYalIuXCcs Ha TOCTYTHOM JJIi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U MaTEMaTUKU
U OKpPY’Karolllero MUpa, MOHU- MaHUE MAaTeMaTUKU KaK 4acTH OOLIel KyJIbTyphl UEJIOBEUYECTBA;

- pa3BUTHE MHTEJUIEKTYyalbHbIX M TBOPUYECKUX CIHOCOOHOCTEH Yydallluxcsi, IO3HaBaTEIbHOU
AKTUBHOCTH, HCCIIEIOBAaTEIbCKUX YMEHUM, KPUTUYHOCTH MBILIUIEHUS, HHTEpeca K HU3YyUYEHUIO
MaTeMaTHKU;

- (¢opmMupoBaHUE (PYHKIIMOHAJIBHON MaTeMaTUYeCKOM TIpPaMOTHOCTH: YMEHHSl paclio3HaBaTh
MaTeMaTH4YeCKUE ACHEKThl B PEaJbHBIX >KM3HEHHBIX CUTyalUsX W HPU U3YUEHUH APYTUX yUEOHBIX
MPEeIMETOB, MPOSIBIICHUSI 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (QopMyIHpoBaTh HX Ha S3bIKE
MaTeMaTHKH U CO3/1aBaTh MaTeMaTHYEeCKUE MOJEIH, IPUMEHATh OCBOCHHBII MaTeMaTH4YeCKUi anmnapar
JJIS. pelIeHUus] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, WUHTEPIPETUPOBATh U OIEHHUBATH IOJyUYECHHbBIE
pe3yJIbTaThI.

OcHOBHBIE TUHUU cojepkaHus Kypca maremMatuku B 10—11 knmaccax: «Uucma U BBIYUCICHUSY,
«Anredpa»  («AnreOpanyeckue  BBIpOKCHHs», «YpaBHEHHST HW  HepaBeHCTBa»), «Hauama
MaTeMaTU4eCKoTro aHanuzay, «I'eomerpus» («I eomerpudeckue GUTyphl U UX CBOMCTBay», «M3mepenue
FeOMETPUUECKUX BEIMYMH»), «BeposTHOCTh U cTathucTuKa». JlaHHbIE JIMHUM pa3BUBAIOTCS
napajjiebHO, KaXkJas B COOTBETCTBHM C COOCTBEHHOI JIOTMKOM, OJJHAKO HE HE3aBHUCHUMO OJHA OT
Ipyroi, a B TECHOM KOHTakTe M B3auMmoaehcTBuu. Kpome 3TOro, mx oOBEAUHSIET JIOrHYecKas
COCTaBJISIIOIIAs, TPAJAUIMOHHO MPUCYIIas MaTeMaTUKEe U IPOHU3BIBAIONIAs BCE MaTeMaTHYEeCKHUe
Kypcbl H  cojaepkarteiabHble JUHUU. CdopmynupoBanHoe B DelepallbHOM TOCYIapCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTE CpeIHEero oOliero obpa3oBaHHs TpeOOBaHUE «BJIAJCHHE METOJaMU
JI0KA3aTeNIbCTB, aJIrOPUTMaMM pEIICHUs 3aaad; yMeHue (GopMyIupoBaTh OIpENeNIeHUs], aKCUOMBI U
TEOpEMbl, IMPUMEHATh WX, MPOBOJAWUTH JIOKa3aTEJIbHbIE PACCYXICHHUS B XOJI€ PELICHUS 3aaaw)
OTHOCHUTCSI KO BCEM KypcaM, a (popMUpOBaHHUE JIOTUYECKUX YMEHUU pacrpenesseTcss o BCeM rojiaMm
00y4deHHsI Ha YPOBHE CpeHero o0iero oopazoBaHusl.

MECTO YUYEBHOI'O ITPEIMETA «MATEMATHUKA» B YHEBHOM IIJIAHE

B cootBerctBuu ¢ denepalibHbIM TOCYJapCTBEHHBIM O0Opa30BaTEIIbHBIM CTAHJIAPTOM CPEIHETO
oOmiero o00pa3oBaHMsI MaTeMaTHKa SIBJISETCS O00s3aTelIbHBIM MPEIMETOM Ha JIAHHOM YPOBHE
oOpazoBanus. Hacrosiiieit paboueid mporpaMmMoi MpeaycMaTpUBaeTCsl U3yUYeHHE y4eOHOro mpeaMera
«MaremaTuka» B paMKax TpEX y4eOHBIX KypcoB: «AireOpa M Hauyajga MaTeMaTUYECKOrO aHAJIU3a,
«I"eomeTpus», «BeposSsTHOCTh U CTaTHUCTUKa». DPOPMUPOBAHHUE JTIOTHYECKUX YMEHUN OCYIIECTBISETCS
Ha TMPOTSHDKEHWH BceX JeT oOydeHHs B cTapliedl IIKoJe, a SJIeMEHTHl JOTHKU BKIIOYAIOTCS B
coAep)kaHHUe BCEX Ha3BaHHBIX BHIIIE KYyPCOB.

B ydebHOM mnmaHe Ha mM3ydyeHue maremaTukd B 10—11 kimaccax oTBOAUTCS 5 y4eOHBIX 4acOB B
HEJIEeNI0 B TeUEHUE KaXJ0ro rojga ooydeHus, Bcero 368 yueOHbBIX 4acoB.

TemaTtuyeckoe MIAaHUPOBAHUE YYEOHBIX KYypCOB U PEKOMEHIIyeMOE€ pacmlpe/esieHhe y4eOHOro
BpeMEHU IS HU3Yy4YEHUs] OTACIbHBIX TEM, TMPEMIOKEHHbIE B HACTOSIIEH mporpamMme, HaI0
paccMaTpuBaTh Kak MPUMEPHBIE OPUEHTUPHI B TIOMOIIb COCTABUTENIO0 aBTOPCKON paboueld mporpaMmebl
U TOpexae BCEro y4duTento. ABTOp paboueil mporpamMMbpl BIIpaBe YBEIUYUTHh WM YMEHBIIHUTH
MPETIOKEHHOE YHCIIO YUYeOHBIX YACOB HA TEMY, YTOOBI YIIIyOUTHCS B TEMAaTUKY, 3aMHTEPECOBABIIIYIO
00y4arouXcs, UK HAMPaBUTh YCUJIUS HA MPEOJI0JeHUE 3aTpyAHEeHUM. J[omyCTHUMO TaKXke JIOKaIbHOe



repepacnpeicsiCHIe U IepecTaHOBKA 3JIEMEHTOB COJICPYKAHUsI Kypca BHYTPH JaHHOTO KJlacca.

KonmdecTBO mpoBepOoYHBIX paboOT (TEeMAaTHYECKUN M HTOTOBBIM KOHTPOJIL KAadeCTBAa yCBOCHUS
y4eOHOro MaTepuana) U UX TUI (CaMOCTOSTEIbHBIE M KOHTPOJBbHBIE PabOTHI, TECTHI) OCTAIOTCS Ha
YCMOTPEHUE YUUTEIIS.

Taxxe Y4UTCIIb BIIpaBC€ YBCIWMYUTH WJIM YMCHBUIIUTH YHCIIO y‘-IC6HBIX qacoB, OTBCIIéHHBIX B
paboueii mporpamMme Ha 000OIIEHHWE, IOBTOPEHUE, CHUCTEMAaTH3allUI0 3HAHUH O0O0yYaromuXcs.
EI[I/IHCTBCHHBIM, HO IIPUHOUIINAJIBHO BaXHBIM KPUTCPUCM, ABJIACTCA HOOCTUIKCHUEC PE3YIbHTAaTOB
00yuYeHMsl, YKa3aHHBIX B HACTOSIIIEH IporpaMMe.

[NIAHUPYEMBIE PE3VYJIBTATHI OCBOEHUA YUYEBHOI'O IMPEAMETA
«MATEMATHUKA»

OcBoenne yueOHOTro mpeamera «MartemaTukay JOJDKHO OOECredrMBaTh JOCTH)KEHHE HA YPOBHE
cpegHero oOmiero o0O0pa3oBaHWs CICAYIOMHUX JHUYHOCTHBIX, METAlPEIMETHBIX € TPEAMETHBIX
00pa30oBaTEeIbHBIX PE3YJIbTATOB:

JIMUHOCTHBIE PE3VYJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS MporpaMMbl yueOHOTo Tipeamera «MaremaTtukay
XapaKTePUYIOTCS:

I'pasicoanckoe eocnumanue:

c(hopMUPOBAHHOCTHIO  TPAKIAHCKOM MO3UIUH oOydJaromierocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJI€HAa POCCHUHUCKOrO OOIEeCcTBa, MNPEIACTABICHHEM O MaTeMaTUYEeCKHUX OCHOBaX
(OYHKITMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SIBJICHHH, MPOILEAYP TPa)kKJaHCKOTO oOIIecTBa (BBIOOPHI,
OTIPOCHI U TIP.), YMEHHUEM B3aWMOJICHCTBOBATh C COIMAJIbHBIMH WHCTUTYTAMH B COOTBETCTBUHM C HUX
OYHKIIUSAMH ¥ Ha3HAYCHUEM.

Ilampuomuueckoe éocnumanue:

c(hopMHUPOBAHHOCTHIO POCCHUMCKON TpakTaHCKOW HICHTUYHOCTH, YBaXKECHUS K TPOULIOMY U
HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHUSM POCCHHCKUX
MaTE€MAaTHKOB U POCCUHCKON MAaT€MaTUYE€CKON IIKOJbI, K UCITOJb30BAHUIO 3TUX JOCTHKEHHUN B APYTHUX
HayKaX, TEXHOJOTHUIX, Chepax SIKOHOMHUKH.

/yxoeHo-upaecmeeHnoz0 60CRUMAHUAA.

OCO3HAaHMEM JIYyXOBHBIX IIEHHOCTEH POCCHHCKOr0 Hapoja; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMs, STHYECKOT0 MOBEACHHS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM HOCTH)KCHUN HAYKH U
JIeSITeIIbHOCTHIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO.

Icmemuueckoe eocnumanue.

ACTETUYECKUM OTHOIIIEHHEM K MHUPY, BKIIOUAsh ICTETUKY MAaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3alad, pEHICHUH, pPacCyXICHUW, BOCHPUUMYHUBOCTHIO K MaTEMaTHYECKUM acCHeKTam
pa3IUYHBIX BUIOB UCKYCCTBA.

Duszuueckoe eocnumanue.

c(hOpMHUPOBAHHOCTHIO YMEHUSI MPUMEHSTh MaTeMaTUYECKHE 3HAHHUS B MHTEpEcax 3J0pOBOTO U
Oe3omacHOro o0pasa >XKHM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHUE,
cOaJaHCUPOBAHHBIA PEXKUM 3aHSATUN U OTABIXA, peTyisipHas (U3UUeCcKasi aKTUBHOCTSD); (PU3UUECKOTO
COBEPIIICHCTBOBAHUS, IIPH 3aHITHUSIX CIIOPTUBHO-03I0POBUTEIILHOMN ACATEILHOCTBIO.

Tpyooseoe éocnumanue:

TOTOBHOCTBIO K TPYJY, OCO3HAHHEM IIEHHOCTH TPYAOJIO0Us; UHTEPECOM K Pa3lInuHbIM cepam
npoecCHOHANbHON JeSITENbHOCTH, CBSI3aHHBIM C MaTeMaTUKONW U €€ NPUIOKEHUSIMHU, YMEHHUEM
COBepIIaTh OCO3HAHHBIM BBIOOp Oymyiied mpodeccur U pearn30BbHIBAaTh COOCTBEHHBIE >KHU3HEHHBIE
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYE€CKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEHM >KU3HHU; TOTOBHOCTHIO K AKTMBHOMY YYaCTHIO B PELIEHUM NPAKTUYECKUX 3aj]ad
MaTeMaTU4YEeCKON HallpaBJIE€HHOCTH.

IKonozuueckoe socnumanue.

c(hOpMHUPOBAHHOCTBHIO  DKOJIOTUYECKON  KyJIbTYphbl, IIOHMMaHHEM BJIUSHHUS  COI[MAIBHO-
SKOHOMHMYECKHX MPOIECCOB HAa COCTOSHHUE NPUPOJHOM ¢ COLUUAIBHOM Cpelbl, OCO3HAHUEM
MI00abHOTO XapaKTepa 3KOJIOTHMYECKUX MPOoOIeM; OpHeHTalueld Ha NMPUMEHEHHE MaTeMAaTHYeCKUX
3HAHWM NI pelIeHUs 3a/1ad B 00J1aCTH OKPYXKaroIIel Cpe/ibl, INITAHUPOBAHUS TTOCTYIIKOB U OIIEHKH UX
BO3MOYKHBIX MOCJIEACTBUN JIs1 OKPY>KAIOLIEH CpeJibl.



Ilennocmu HayunHo20 NO3HAHUA

c(hOpMHPOBAHHOCTHIO MHUPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKU W OOIIECTBEHHOW IMPAKTHUKHU, MTOHUMAHUEM MAaTEMaTHYECKON HAYKH KakK cepbl YeIOBEUYECKOM
JIESITEIbHOCTH, ATAIIOB €€ Pa3BUTUA U 3HAYUMOCTH JJIl Pa3BUTHUS LIMBWJIM3ALMU; OBJIAJECHUEM SI3BIKOM
MaTE€MAaTUKU M MATEMaTUYECKOM KyJIbTYypOW KakK CpEACTBOM I[IO3HAHUS MHPA; TOTOBHOCTHIO
OCYILECTBIISITh TPOEKTHYIO U UCCIIENOBATEIBCKYIO AEATEIBHOCTh MHAMBUIYAJIbHO U B IPYIIIIE.

METAITPEIMETHBIE PE3VJIBTATHI
MeranpeaMeTHble pe3yJibTaThl OCBOEHHUS IpOrpaMMbl yuyeOHOro mnpeaMera «MareMaTuka»
XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU HO3HABAM EIbHBIMU OCLICMBUAMU, YHUBEPCATbHIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU, YHUBEPCANbHLIMU PEZYIAMUBHBIMU OCLICMEUIMU.
1) Vnuseepcanvuvie no3nagamenwvhvie Oeticmeus, obecneuusarom  Gopmuposanue  0OA306bIX
KOCHUMUBHBIX npoyeccos obyuarouuxcs (0ceoenue memooo8 HNOZHAHUSL OKPYICAIOwe20 Mupa,
NPUMEHEHUE JI0SUHEeCKUX, UCCTIe08aMeNbCKUX onepayuil, yMeHuti pabomams ¢ ungopmayuetr).

Ba3zoenvle nozuueckue oeiicmeus.

- BBISIBJISITh M XapaKTEepU30BaTh CYIISCTBEHHBIC MPU3HAKH MAaTEMaTUUYECKUX OOBEKTOB, MOHSITH,
OTHOIIICHUM MEXIYy MNOHATHAMHU, (GOPMYJIUPOBATHL OMNpPEACJICHUS TOHSITUM; yCTaHABJIWBATh
CYIIECTBEHHBIM MPHU3HAK KJIACCHU(HUKAIIUK, OCHOBAHUS /sl OOOOIIEHHWS W CpPaBHEHUS, KPUTEPUH
MMPOBOAMMOTO aHAJIN3A;

- BOCIPUHHUMATH, (OPMYIUPOBATH W TPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIaTeIIbHbIC, €IMHUYHBIC, YaCTHBIC U O0IIHE; YCIOBHBIC;

- BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMMOCBS3U M MPOTUBOpEUHs B (hakTax,
JTAaHHBIX, HAOJIOJCHUSX U YTBEP)KICHUSX; MpeAjiaraTh KpUTEPUH JIs1 BBISIBJICHUS] 3aKOHOMEPHOCTEH U
MPOTHUBOPEYUUI;

- JeNlaTh BBIBOJIBI C HWCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JICIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEeHN M, YMO3aKIIOUECHUN 110 aHAJIOTHH;

- MPOBOJUTH CAMOCTOSITEIIFHO J0KAa3aTeJIbCTBA MAaTEeMAaTHYECKUX YTBEPKICHUU (TIPSIMbIE U OT
MMPOTUBHOTO), BBICTpAWBaTh apryMEHTAIIUIO, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYXK/ICHHS U BBIBOJIbBI;

- BBIOMpaTh c1oco0 perieHus yueOHOH 3a7aun (CpaBHUBATh HE- CKOJIBKO BapHaHTOB PEIICHUS,
BBIOMpaTh HanbOoOJIee TMOIXOJSIINNA C YIETOM CAMOCTOATEIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoewvie uccneoosamenvckue oeiicmeus .

- HWCIOJIb30BaTh BOIPOCHI KaK HCCJICIOBATEILCKUM WHCTPYMEHT IMO3HAHUS; (HOPMYJIHPOBATH
BONIPOCHI, (UKCUPYIOIIME MPOTHBOpEYHe, MpoblieMy, yCTaHAaBJIMBaThb HWCKOMOE U JaHHOE,
(hopmupoBaTh THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

- IPOBOAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHHUE MO YCTAHOBICHUIO
0COOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHUS, MPOILIECCA, BBISIBIICHUIO 3aBUCUMOCTEH MEXIY
00BEeKTaMu, SIBJICHUSIMH, IIPOIIECCAMMU;

- caMOCTOSTEeNbHO (popMynHpoBaTh OO0OOIIEHUS M BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIIOJEHUsI, HMCCIEAOBAaHMUS, OIEHHBATh JIOCTOBEPHOCTHh MOJNYYCHHBIX pPE3yJbTaTOB, BBIBOJOB U
0000IIIEHHI;

- MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOIEcca, a TAKKE BBIIBUIATh MPEANOJIOKEHUS O €ro
pPa3BUTUHU B HOBBIX YCIIOBUSX.

Paboma c unghopmayueit:

- BBIBIITH AepuuuThl nHGOpPMAIUK, JAHHBIX, HEOOXOAMUMBIX IS OTBETa HA BOMPOC W IS
pelieHus 3a1a4u;

- BbIOMpaTh HWHOOpPMAIIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THUIIOB, aHAJIU3UPOBAThH,
CHCTEMaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB B (OPM MPEICTABICHUS;

- CTPYKTypHpoOBaTh HMH(POPMAIIHIO, TPEACTaBIATh €€ B pa3lIMYHBIX (OpMax, WLIIOCTPUPOBATH
rpaduyecky;

- OLICHUBATh HAAEKHOCTh HH(OPMAITUHU 110 CAMOCTOATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) YHueepcanvnvie KOMMYHUKamugHwle Oelicmeus, oOecned8aom CcEHoOpMUpPOSaAHHOCMb COYUATLHBIX



HABLIKOB 00YUAIOUUXCH.

Oobuwenue:

- BOCIIpUHMMATh U (GOPMYJIHUPOBATH CYXKICHHUSI B COOTBETCTBHU C YCJIOBHUSIMH U IEISIMU
oO1IeHust; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PEILLIECHUS 3aaui, KOMMEHTUPOBATh I10JIyUYE€HHBII PE3yJIbTarT;

- B Xo0/A€ OOCYXXIEHHUsI 3a/laBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOH TEMbl, MPOOJIEMBI,
pelaemMoil 3aJadyu, BbICKAa3bIBaTh WJIEM, HALIEJIEHHbIE Ha IIOMCK pPELICHUS; COMNOCTAaBIISITh CBOU
CYy)XXIEHHUSI C CYXXJICHUSMHM JPYIMX YYacTHHUKOB JHayiora, OOHapy>KMBaTh pa3jIMyul€ U CXOICTBO
TTO3HIINI; B KOPPEKTHOU (popMe (pOpMYITUPOBATH PA3HOIIIACHS, CBOU BO3PAKCHHUS;

- MPEACTAaBIATh pPE3yJbTaThl PELICHUS 3aJadyd, 5SKCIEPUMEHTA, HCCIEI0BAHUsA, IIPOEKTa;
CaMOCTOSITEIFHO BBIOMpPATh (POopMaT BBICTYIUICHHS C YYETOM 3a7ad MPE3EHTAIUH U OCOOCHHOCTEH
ayIUTOPUHU.

Compyonuuecmeo:

- NOHMMAaTh WU MCIOJB30BaTh IPEHUMYIIECTBA KOMAaHIHOW WU HHAMBUAYaJIbHOM pabOTBHl MHpHU
pelleHnn yuyeOHBIX 3aJ1a4y; MPUHUMATh 11€JIb COBMECTHOM JI€SITEIbHOCTH, INIAHUPOBATh OpPraHU3aLIUIO
COBMECTHOM paboThl, pacupeaeisiTb BUAbl paboT, JOrOBapUBaThHCS, OOCYKJIaTh MPOLIECC U PE3YIbTAT
paboThl; 06001IaTHh MHEHUST HECKOJIBKUX JIFO/ICH;

- y4acTBOBaThb B TIpyHnmnoBbIX (opMax palOoTbl (0OCykJeHus, OOMEH MHEHMI, «MO3rOBbIE
LITYPMBI» U WHBIE); BBIIOJHATH CBOK 4acTh PaOOThl U KOOPAMHHUPOBATH CBOU JEUCTBUS C IPYyTHMMU
yJIeHaMH KOMaHJbl;, OLIEHHWBaTh KadeCTBO CBOEro BKJaJa B OOHMHA MPOAYKT IO KPUTEPHUSIM,
c(opMyITUpPOBaHHBIM YYaCTHUKaMU B3aUMOJIEUCTBHUSI.

3) Vnueepcanvnvie pecynamuensie oeiicmsus, obecneuusaiom Gopmuposanue cmviclo8bIX YCMAHOBOK
U IHCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopzanuzayus:

- COCTaBJISTh IUUIAaH, QJITOPUTM pEIIeHHUs 3aJlayd, BBIOMpaTh CHOCOO peleHus ¢ y4eToM
HMEIOIINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHPOBAaTb U KOPPEKTUPOBATh
BapHaHThI PEUICHUH C yYETOM HOBOM MH(OpMAIIHH.

Camoxkonmpoy.

- BIIaJIETh HaBBIKAMU TO3HABATEJIbHON pedIeKCMU KaK OCO3HAaHMsI COBEPIIAEMbIX JIEHCTBUH U
MBICIIUTENILHBIX MPOILIECCOB, MX pPe3yJIbTaTOB; BJAJETh CHOcOO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS
rpolecca 1 pe3yjibTata pelieHusl MaTeMaTU4ecKOon 3aauu;

- MpenBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPM pEHICHUHM 3aJa4dd, BHOCHUTH
KOPPEKTHUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJU U YCIOBUIM, OOBACHSATh NPUUYUHBI IOCTHKEHUS WU
HEJIOCTH)KEHUSI pPe3yJIbTaTOB JESITEIbHOCTH, HAXOAUTh OLIMOKY, NaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

[TPEAMETHBIE PE3YJIBTATDI

[IpenmeTHble pe3ynbTaThl OCBOEHHUsI paboueil mporpaMmbl MO MaTeMaTHUKE MPEe/CTaBICHbI I10
rogam oOOydYeHHSI B paMKaxX OTIEIbHBIX KYypCOB B COOTBETCTBYIOIIMX pa3zjdeiax HacTOsIIeH
ITporpammsi.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayana MaTeMaTHYECKOTO aHAIHM3a» SBISETCS OAHUM M3 HanOoJyiee 3HAYMMBbIX
B IIpOTrpaMMe CTapuIie MIKOJIbI, TOCKOJIBKY, C OJTHOH CTOPOHBI, OH 00ECIIEYNBAeT HHCTPYMEHTAIBHYIO
0a3y JuUIsl U3yUYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KyPCOB, a C IPYTOil CTOPOHBI, GOPMHUPYET JIOTHIECKOE
1 a0CTPAaKTHOE MBIIUICHHUE YUaIIUXCsl Ha YPOBHE, HEOOXOAMMOM JUIsl OCBOSHUS KyPCOB HH()OPMATHKH,
00IIeCTBO3HAHUS, HCTOPUH, CIIOBECHOCTH. B pamkax JaHHOrOo Kypca ydaliuecs OBJAJEBAIOT
YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOH HayKd, KoTopas (OopMyIuMpyeT CBOM  JOCTH)KEHUS B
MaTeMaTudeckoi popme.

Kypc anrebGpsl m Hayan MaTeMaTHYEeCKOTO aHaln3a 3aKJIaJbIBAa€T OCHOBY ISl yCHENIHOTO
OBJIQJICHUSI 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TTOHUMAHHS OCHOBHBIX TEHJICHIIMH SKOHOMHUKH W
00IIIeCTBEHHOW >KH3HH, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBHIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX B IIOBCEIHEBHOW JXM3HH. B TOXe Bpemsi OBIajeHHE
aOCTPAKTHBIMA M JIOTUYECKH CTPOTHMMH MaTeMaTHYECKUMH KOHCTPYKIIUSIMA pPa3BUBAaET YMEHHUE
HaxOJINTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTH YTBEPIKICHUS, HCIIOIB30BaTh 0000IIeHHE
W KOHKPETH3allhio, al0CTparupoBaHWE U aHAIOTHIO, (OPMHUPYET KpPEaTHBHOE H KPHUTHYECKOE
MBITIUIEHHE. B Xoze m3ydeHUs: anreOphl W Hadal MaTeMaTHYeCKOro aHallu3a B CTapIIed IIKOJe
yJalmecs: MOJyYaroT HOBBIA OIBIT PEHICHUS NPHUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO ITOCTPOCHUS
MaTeMaTH4YeCKUX MOJENICH pealbHbIX CHTyallud M  WHTEpPIpETallud  TOJYYEHHBIX  PElICHUH,
3HAKOMSATCSI C MPUMEPAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHpOJe, HayKe U B HMCKYCCTBE, C
BBIJIAIOIIIMMHICS MATEMAaTHIECKIUMH OTKPBITHSIMHA U UX aBTOPaMHU.

Kypc oGnamaer 3HauuTENBHBIM BOCHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIM peanusyercsi Kak
yepe3 ydeOHbI MaTepra, CliocoOOCTBYIOMMN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK U Uepe3
ciemupuKy  y4eOHOH  JeSITeTbHOCTH,  TpeOyIoIe  CaMOCTOATEIbHOCTH,  aKKypaTHOCTH,
NPOJOJDKUTEIbHON KOHIEHTPAlMd BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYyYEHHBIN pe3yJbTarT.

B ocnoBe Meronuku oOyuyeHHs ainreOpe W HayajaM MaTEMaTHYeCKOIo aHajiu3a JIeKUT
e TeIbHOCTHBIM NPUHIUN O0YUYCHHUSI.

B crpykrype Kkypca «Anrebpa M Haudajla MaTeMaTUYECKOrO0 aHAJIN3a» MOXHO BBLACIUTH
CIEeAYIOIINE COAepKATEeIbHO-METOANYeCKre IMHUN: «Yuciaa u BelyuciaeHus», « ODyHKIUU U rpaukm,
«YpaBHEeHUs U HepaBeHCTBa», «Hauana matemaTuyeckoro ananuza», «MHoecTBa M JoTHKa». Bce
OCHOBHBIE COJIEPKATEIIbHO-METOANYECKUE JIMHUU W3YyYarOTCsl Ha MPOTSHKEHUH JIBYX JIET O0y4eHHUS B
cTapuiell IIKoJIe, eCTECTBEHHO JOIOJHSSA APYT Ipyra U MOCTENEHHO HACHIIIAsICh HOBHIMU TEMaMHU U
pazgenaMu. MOXXHO € YBEpPEHHOCTHIO CKa3zaTh, 4YTO JAHHBIM KypC SBISIETCS WHTEIPAaTUBHBIM,
MOCKOJIbKY OOBEeAUHSAET B cebe colAep)kaHWe HECKOJbKUX MaTeMaTHUYeCKUX AUCLUMILUIMH: aireodpa,
TPUTOHOMETpHUS, MATEeMaTUYECKU aHalu3, Teopus MHOXXecTB U Ap. [lo Mepe Toro kak ywaiiuecs
OBJIaJIeBalOT Bc€ Oojiee IMMPOKUM MaTEMAaTHYECKUM amnmaparoM, Yy HHUX [OCIIEI0OBaTEIbHO
(opMHpyeTcsi U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJICNIb PealbHOM CUTYallHH,
NPUMEHATH 3HAHWS, MOJYYEHHbIE B Kypce «Aredpa M Hadalla MaTeMaTUYeCKOTO aHalau3ay, s
pElLLIeHHsI CaMOCTOSITEIbHO CPOPMYITUPOBAHHON MaTeMaTUYECKOHN 3a/1aud, a 3aTeM HUHTEPIPETUPOBAThH
MOJTyYEHHBIN pe3yibTarT.

ConepxatenbHO-MeTOIMUecKass JHHUSA «Yuciaa W BBIUMCIEHUSD 3aBepliaeT (opMHpOBaHHE
HaBBIKOB HCIIOJIb30BaHUs JIEMCTBUTEIBHBIX YHCET, KOTOpPOE OBLJIO HAayaTO B OCHOBHOM mikosie. B
cTapiueil mkojie oco0oe BHUMaHue ynaensercs: GOpMUPOBAHUIO MPOYHBIX BHIYUCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIINUX B ce0sl MCHOJIb30BAHHME PA3IMYHBIX (POPM 3amUCU JEHCTBUTENIBHOTO 4HCIa, YMEHUE
pallMOHAJIBHO BBINOJHATH JEHCTBHS ¢ HUMH, JejiaTh NMPUKHUAKY, OLEHUBAaTh pe3ybrar. O0ydaronuecs
MOJTYyYal0T HABBIKU MPUOIMKEHHBIX BBIUUCICHUM, BBITIOJTHEHHS IEMCTBUIN C YHCIIaMH, 3allMCAaHHBIMU B
CTaHIApPTHOM (QopMe, HCIOJIb30BAHUSA MAaTEMAaTUYECKHUX KOHCTAHT, OLICHUBAHHUS  YHMCIIOBBIX
BBIPaKCHUH.

JIunus «YpaBHEHUSI U HEPAaBEHCTBa» peajn3yeTcsl Ha MPOTSHKEHUH BCEro OOydeHHs B cTapliel
LIKOJIE, TOCKOJBbKY B KaXXJIOM pasjelie IporpaMMbl MPeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIUX



3a7a4.  Yyamuecss OBJAJEBAlOT PAa3jMYHBIMUM METOJAMHU PELICHMUS LENbIX, palUOHAIbHBIX,
HMppaIlMOHAIBHBIX, IMOKA3aTENbHBIX, JOTapu(PMHUYECKHX M  TPUTOHOMETPUYECKUX ypaBHEHUH,
HEpPAaBEHCTB M HX cucteM. l[lojydeHHbIE yMEHHS HCHOJIB3YIOTCS IPU HCCISHOBAHUM (PYHKUIMHA C
MIOMOIIBIO MPOU3BOIHOM, PEIICHUH MPUKIAJHBIX 337ad M 337a4 Ha HaxOoXJICHHE HauOOJbIIUX U
HaUMEHBIIUX 3HauYeHW ¢yHKuuu. JlaHHas coxep)kaTeiabHas JIMHUS — BKJIIOYAeT B cels Takke
(hopmMupoBaHre YMEHHI BBIIOIHATH pacu€Thl Mo popMysiaM, MpeoOpa3oBaHUsl LEbIX, PAlMOHAIBHBIX,
HppalUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUHN, a TaK)Ke BBIPAXKEHUU, COIepKaIUX CTEIIEHU U
norapudmel. brarogapst n3y4eHUIo anredpanvyeckoro MaTrepuaia IPOUCXOIUT JajbHEHIee pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUS ydYamuxcs, (OPMHUPYIOTCS HaBBIKA JETYKTHBHBIX
paccyxaeHul, paboThl ¢ CHMBOJIBHBIMH (hOpMaMU, MPEACTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH
B BHJIC PAaBEHCTB M HEpPAaBEHCTB. AnreOpa mpesiaraeT 3(p¢GeKTUBHBIE WHCTPYMEHTHI IS PEHICHUS
MPAaKTUYECKUX U €CTECTBEHHO-HAYyYHBIX 3aJla4, HArJSAJHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
sI3bIKa HAYKH.

ConepxkarenbHo-MeToauueckast JuHUs « DyHKUMU U rpadUKn» TECHO MEpPENseTaeTcs: ¢ ApyrumMu
JIMHUSIMM Kypca, MOCKOJIbKY B KaKOM-TO CMBICJE 3aJaéT MOCIEN0BATEIbHOCTh U3YyUYEHHUs] MaTepHuaia.
N3yuyeHnue creneHHOM, MOKa3aTelbHOM, JOrapu(pMHUYECKOW U TPUTOHOMETPUUYECKUX (YHKUHUH, UX
CBOMCTB M I'paMKOB, UCIIOJIb30BaHUE (DYHKLMI JJIs pelIeHUs 3aJa4d U3 JIPyruX y4eOHbIX IPEIMETOB U
peabHOM >)KM3HU TECHO CBA3aHO KaK C MaTe€MaTHYECKUM aHAJIU30M, TaK U C PEIICHUEM YpPaBHEHHUH U
HepaBeHCTB. [lpu 53TOM Oosbiioe BHUMaHHE yhensercss (OPMUPOBAHMIO YMEHHUS BbIpa)XkaTh
(opMynaMu 3aBUCHMOCTH MEXIy pa3jIMuHbIMU BeJIWYMHAMU, UCCIIEIOBaTh IMOIy4YeHHbIe (YHKLHH,
CTpouTh UX rpaduku. Marepruan 5TOM CcoAepIKaTeIbHOW JIMHWM HaIlleJIeH Ha pa3BUTHE YMEHUU U
HaBBIKOB, ITO3BOJISIIOIIMX BbIpA)XKaTh 3aBUCMMOCTH MEXJAYy BeJIWYMHAMHU B pa3iuyHOi (dopme:
aHAUTMTUYECKOHN, Tpadudeckoi ©  cioBecHOM. FEro wu3yueHme CrocoOCTBYET  pPa3BUTHIO
aJTOPUTMHUYECKOTO MBIIIUICHHS, CIIOCOOHOCTH K OOOOIIEHWIO W KOHKPETHU3AIMH, HCITOJIb30BAHUIO
AHAJIOTUM.

CopepxarenbHass JmHUS «Hawama wmarematnueckoro asann3a» NO3BOJISIET CYIIECTBEHHO
paclIupUTh KPYr KaKk MaTeMaTHM4eCKHX, TaK U MPUKIAAHBIX 3a/4ad, JOCTYMHBIX OOy4arolumcs, y
KOTOPBIX MOSIBJIIETCS BO3MOXKHOCTH HCCJIE0BATh M CTPOUTH Tpaduku (YHKUHM, ONpenensiTh HX
HauOOJIbIIINE U HAUMEHBIINE 3HAYEHMS, BBIYUCIATH IUIOMAaAn (Uryp u o0O0BEMBI Tel, HaXOIUTh
CKOPOCTH U YCKOpPEHUsI mpoueccoB. /laHHas coaeprkaTenbHas JIMHUASL OTKPbIBAET HOBBIE BO3MOXKHOCTH
IIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH pEeaJbHBIX CUTYAlMM, HAXOXKJEHUsS HAaWIy4dllero peueHus B
NPUKIAJAHBIX, B TOM UYHCJIE COLUAIBHO-3KOHOMHUYECKUX, 3aJa4yax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOro aHajiu3a CHOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOrO, (PopManbHO-TOTMYECKOTO U
KpEeaTUBHOTO MBIIUICHUSI, (GOPMHUPOBAHUIO YMEHUM pacrio3HaBaTh MPOSIBIICHUS 3aKOHOB MaTeMaTHKU B
HayKe, TeXHUKe U ucKyccTBe. OOyuaroniyecs: y3HAIOT O BBIJAIOLIUXCS pe3yiabTarax, MOJYYEHHBIX B
XOJ€ Pa3BUTHUSI MaTEMaTUKU KaK HAyKH, U UX aBTOpax.

CopepxarenbHO-MeTOAMYECKast JUHUA «MHOXecTBa M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM T€OPUU MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIE NPEACTABICHNSI TPOHU3BIBAIOT BECHh KypC
LIKOJIbHOM MaTeMaTHKH U MpeiaraloT Haubosiee YHUBEPCATIbHBIN S3bIK, OOBEIUHSIIONINN BCE pa3/Ieiibl
MaTeMaTUKU U €€ MPUI0KEHUM, OHU CBS3BIBAIOT PA3HBIE MATEMAaTUUYECKHE NUCLUMIUIMHBI B €IUHOE
uenoe. [loaTromy BaxXHO JaTh BO3MOXKHOCTh IIKOJIBHUKY IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOI MaTEMATUKH U MCIIOJb30BATh €r0 JJIs1 BBIPAXKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hadaja MaTeMaTH4YEeCKOr'O aHajIu3a» IPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTH4eCcKOro MOJICIMPOBAaHUS, KOTOPBIE IPU3BaHbl C(hOPMUPOBATH HABBIKH MTOCTPOCHUS Mojienel
pealbHBIX CUTyallUi, MCCIENOBaHUA JTHUX MOJEIEH C TOMONIBIO ammapara anreOpbl u
MaTEeMaTUYECKOTO0 aHaldu3a M MHTEpPHpPETallMy MOJYUYEHHBIX Pe3ynbTaToB. Takue 3aJaHusl BILUIETEHBI
B K&KJBIH U3 pa3/ielIoB IPOTPAMMBI, MOCKOJIBKY BECh MaTepuall Kypca IIHPOKO HMCIOJIb3YETCs IJIs
pelieHus NpUKIAAHbIX 3aAad. [Ipu penieHnn peanbHbIX NPaKTUUECKUX 3a/Jad ydalldecs pa3BUBAIOT
HaOJII0/1aTeIbHOCTh, YMEHHE HAaXOJAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIOIb30BaTh
aHaJOTHI0, 0000IIaTh U KOHKPETU3UPOBATh NMpobiemy. [learenbHocTh MO0 (POPMUPOBAHUIO HABBIKOB
peleHus MPUKIAIHbIX 337a4 OpraHMU3yeTcsl B IIpollecCe H3YUYEHHs BCEX TeM Kypca «Airedpa u
Hayaja MaTeMaTU4YECKOI0 aHAJIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo yue6HoMmy miany B 10—11 kmaccax m3ydaercsi yueOHBIH Kypc «Anrebpa u Hadayia
MaTeMaTH4YeCKOro aHAJIN3a», KOTOPBIN BKIIIOYAET B ceOsl CIIeNYIOIINEe OCHOBHBIEC Pa3/eiibl COACPIKAHUS:
«Yucna W BBIUMCICHUS», «YPaBHEHUS MU HEpaBeHCTBa», «DyHKmuum u  rpadukm», «Haygana
MaTeMaTH4YeCcKOro aHajau3a» U «MHOXKEeCTBa U JIOTHKA.

B yueOGHOM 11aHe Ha M3y4eHHE Kypca ainreOpbl U Haval MaTEMaTHYEeCKOTO aHalli3a OTBOJHTCS
He MeHee 2 yueOHbBIX 4acoB B Henenmo B 10 kiracce m He MeHee 3 y4eOHBIX 4YacoB B Henmeno B 11
KJIacce, BCETO 3a JBa roja o0y4ueHuss —167 ydeOHbIX 4acoB.

[NIAHVUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATHI

OCBOEHUS PABOYEM ITPOTPAMMBI KYPCA (ITO TOJIAM OBYUEHU )

OcBoenue yueOHOTO Kypca «Aredpa 1 Hayaja MaTeMaTHUEeCKOTO aHaInu3a» Ha YPOBHE CPEIHETO
obmiero  oOpa3oBaHMsl  JOJDKHO  OOecreuyuBaTh  JOCTMIKEHHE  CIEAYIOUIUX  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB:

10 Kaacce

Yucjaa ¥ BLIYUCTICHUA

- OnepupoBaTh MOHSATHSMHU: PAIUOHATLHOE H JICHCTBUTEIHLHOE YHCIIO, OOBIKHOBEHHAS U
JecITUIHAs APOOH, IPOIIEHTHI.

- BremonasaTes  apudmerndyecKkue orepamuu c palMOHAIBHBIMA U JE€MUCTBUTEILHBIMU
qHCIJIaMH.

- BemonHATs ipubIMKEHHBIC BEIYUCIICHUS, UCITOJB3YsI TpaBUjla OKPYTJICHUs, AeIaTh MPUKUJIKY
U OLICHKY PEe3yJIbTaTa BEIYUCICHUM.

- OmnepupoBaTh TOHSATHSMH: CTENEHb C IIEJIBIM IIOKa3aTelieM; CTaHjapTHas Gopma 3amucu
JIEMCTBUTEIILHOTO YHCJIa, KOPEHb HATYPAIBLHOM CTETICHH; UCIOJIb30BaTh MOAXOIAINIYI0 (HOpMY 3aIlHCH
JICUCTBUTENIBHBIX YHCEJ IS PEIICHUsS TPAKTUYECKUX 3a7ad U MPEJCTABICHUS JaHHbIX.

- OnepupoBaTh MNOHSATHUSIMU: CUHYC, KOCUHYC W TAHI€HC MPOU3BOJIBHOTO YTJa; HCIIOJB30BaTh
3aIMCh MPOU3BOJIBHOTO YyTila yepe3 oOpaTHhIC TPUTOHOMETPHUUECKUE (PYHKITHH.

YpaBHeHUs M HEPABEHCTBA

- OnepupoBaTh MNOHSTUSMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJ0€, pallMOHAJIBHOE,
WppalloOHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHUE;

- BeimonHsaTh npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIpAXKEHUNW U pelarhb
TPUTOHOMETPUYECKHUE YPABHEHUSI.

- BpmonHsATe mnpeoOpazoBaHMsl IEIBIX, PAlMOHAIBHBIX W HUPPALUUOHAIBHBIX BBIPAKEHUNU U
peliaTh OCHOBHBIE THUIIBI IIEJIBIX, PAIIMOHATIBHBIX U UPPALIMOHATIBHBIX YPABHEHUM U HEPABEHCTB.

- IlpuMmeHsATh ypaBHEHUs] W HEPaBEHCTBA ISl PELICHHS MaTEeMaTHYECKUX 3a7ad U 3ajad U3
pa3IUYHBIX 00JlacTell HAYKU U PeaJbHOM KU3HMU.

- MonenupoBarh peajbHbIE CUTYyallUU Ha S3bIKE ajireOpbhl, COCTABIATH BBIPAXKEHUSI, ypaBHEHUS,
HEPaBEHCTBA 0 YCJIOBHUIO 3aJlaud, UCCIIEIOBATh NOCTPOECHHBIE MOJIENN C MCHOJIb30BAHMEM almnapara
anreOphl.

DOyHKUMH U TPAPUKH

- OnepupoBaTh HNOHATHUAMH: (YHKLHMs, CIIOCOOBI 3alaHus (PYHKIMH, OOJACTh OINpeNeseHus U
MHOXECTBO 3HaUeHUH (PyHKIUHU, TpaduK QyHKIHNH, B3aUMHO 0OpaTHbIE (PyHKIINH.

- OnepupoBaTh MOHATHAMHU: YETHOCTh U HEYETHOCTh (DYHKIUHU, HYIH (YHKIUU, TPOMEXYTKU
3HAKOIMOCTOSTHCTBA.

- Hcnonp3oBath rpaduku GyHKIUN 19 pelieHus ypaBHEHHM.

- Crpoutb W uuTaTh rpaUKd JMHEHHOM (QYHKUIMM, KBaAPAaTUYHOW (YHKIUH, CTEIEHHOH
(hYHKIIMH C LETBIM ITOKA3aTEeNIEM.

- Hcnonb3oBarh rpaduxu (QyHKIUNA I MCCIEAOBAaHUS IPOILECCOB M 3aBUCUMOCTEH MpH



pelieHuy 3ajad U3 JAPYruX YUYeOHBIX MPEIMETOB M pPEaJbHOW JXKU3HU; BBIpaXKaTh (QopMyliaMH
3aBUCHUMOCTH MEXIY BEJIMYUHAMU.

Havana mateMmaTH4ecKOro aHaju3a

- OHCpI/IpOBaTB IIOHATUAMMN IIoCJICA0BaTCIIbHOCTD, apI/I(I)MCTI/ILICCKaSI n TreoMCTpUYCCKasia
IIPOIPECCUU.

- OnepupoBaTh TOHATUSMH: OSCKOHEUHO YyOBIBAIOIAs TEOMETPHUYECKas IMPOTPEecCHsi, CymMma
OSCKOHEYHO yOBIBAIOIICH I€OMETPHICCKON MPOTPECCHH.

- 3ajmaBaTh MOCJIEAOBATEIbHOCTH Pa3IMYHBIMU CIIOCOOAMU.

- Hcnonb3oBaTh CBOWCTBA TIOCJIEAOBATEIBHOCTEH H  TPOTPECCUN IS PEUICHUS] PealibHBIX
3a7a4 IPUKJIAJHOTO Xapakrepa.

MHoskecTBa M JIOTHKA

- OneprupoBaTh NOHITUSAMU: MHOXKECTBO, ONEPAIIMN HAaJl MHOXKECTBaMH.

- HMcrnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaTr sl ONHUCAHUS PEaJbHBIX IPOLECCOB U
SIBJIGHUM, IPU PEIIEHUH 3a]1a4 U3 JPYyTUX YUEOHBIX MMPEIMETOB.

- OnepupoBaTh NOHATUAMMU: ONIPEJEIICHNE, TEOpEMa, CIEACTBUE, JOKA3aTEIbCTBO.

11 Kiaace

Yucjaa 1 BLIYUCJIECHUA

- OnepupoBarh NOHATHUSIMU: HATypaJIbHOE, I€JIO€ YHCJIIO; MCIOJIb30BAaTh MPU3HAKUA JECIMMOCTH
LIEJBIX YHCEIl, pa3JIOKEHNE YHCIIa Ha MPOCThIE MHOKUTEIIH JJI PELICHUS 3a/1a4.

- OnepupoBaTh NMOHATHUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKA3aTEIIEM.

- OnepupoBaTh NOHATUSIMHA: JoTapu(PM dncia, 1eCATUIHBIC U HaTypaJIbHbIC JIOTapU(MEL.

YpaBHeHUs M HEPABEHCTBA

- IlpuMeHsITh CBOMCTBA CTENEHU ISl MPeoOpa30BaHUs BBIPAKEHUM; ONEpHUPOBATH MOHSITUAMU:
MOKa3aTeJIbHOE YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THUIIBI MOKAa3aTENIbHBIX ypaBHEHUM U
HEpPaBEHCTB.

- BrpmonnsaTe npeoOpa3oBaHUs BBIPAXEHHUH, COJAEpKaIUX JOTrapudMbl, ONEpPUPOBATH
MOHSTUSMH:  JIoTapu(PMUUECKOe YpaBHEHHME M  HEpPaBEHCTBO; pelIaTh  OCHOBHBIC  THIIBI
Jorapu(pMUYECKUX ypaBHEHUN U HEPABEHCTB.

- HaxoauTe pelieHus npocTemmx TPUroHOMETPUIECKUX HEPABEHCTB.

- OnepupoBaThb MHOHSATUSIMHU: CUCTE€Ma JIMHEWHBIX ypaBHEHUNW U €€ pEelIeHHE; HUCIOJIb30BaTh
CHUCTEMY JIMHEWHBIX YPaBHEHUM JIsl pelIeHUs MPAaKTUYECKUX 3a]1a4.

- Haxonutp pemnieHus MpoOCTEHIIMX CHCTEM M COBOKYIIHOCTEH pallMOHAJBHBIX YpPaBHEHUU H
HEpPaBEHCTB.

- MonenupoBarh peajibHbIE CUTYyallMU Ha S3bIKE ajireOpbhl, COCTABIATH BBIPAXKEHUSI, YpaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI M0 YCIOBHUIO 3a/1a4M, UCCIIEIOBATh MTOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAaHUEM
arrapara aiareopsl.

DOyHKUMH U TPAPUKH

- OnepupoBarh MOHATUSIMU: TIEpUOaNYECcKas (YHKIUSI, MPOMEXYTKH MOHOTOHHOCTH ()YHKIIUH,
TOYKH SKCTpeMyMma (PyHKIMU, HauOolblllee W HaWMEHbIlee 3HAUYeHUs (YHKIMH Ha MPOMEKYTKE;
HCTIONIb30BaTh UX IS McclienoBaHus GYHKIIUM, 3aJaHHON TpadUKOM.

- OnepupoBatb TIOHSTUSIMU: rpaduku IOKa3aTeJIbHOM, norapuMUIecKon u
TPUTOHOMETpUYECKHX (DYHKIHH; N300pakaTh UX HA KOOPJAMHATHON TJIOCKOCTH M HUCHOJIB30BaTh IS
pELICHUs] YPaBHEHUN U HEPABEHCTB.

- U306paxkaTh HA KOOPIMHATHON TIOCKOCTH T'padUKU JMHEWHBIX YPAaBHEHUH U UCIIOJIB30BaTh UX
JUISL PELLIEHUS] CUCTEMBI JINHEUHBIX YPAaBHEHUI.

- Hcnonp3zoBath Tpaduku GYHKOUA 171 HUCCIEIOBAaHUS IPOIECCOB U 3aBUCUMOCTEH H3
JIPYTUX YYSOHBIX JUCIUILINH.

Havajga MmaTeMaTH4eCKOI0 aHAJIHU3A



- OnepupoBaTh NOHATUAMH: HENpPEpbIBHAs (PYHKIHS; Npou3BOAHAs (YyHKIHMH; HUCIOIB30BaTh
T€OMETPUYECKUN U (PU3UUECKUI CMBICIT MPOU3BOIHOM I pelIeHUs 3a1ay.

- HaxoauTe mnpou3BOAHBIE BJIEMEHTAPHBIX (DYHKIWNA, BBIYUCISATH NPOU3BOIAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (YHKITHIA.

- Hcnonb30BaTh MPOU3BOAHYIO IS UCCIIEIOBAaHUS (DYHKIIMM Ha MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSTH Pe3yJIbTaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPaUKOB.

- Hcnonb3oBaTh NPOU3BOAHYIO JUIl HAXOXKACHUSI HAWIYUILIErO PELIEHUs B IPUKIAAHBIX, B TOM
4HCJIe COLMAIBbHO-DKOHOMHUYECKHUX, 3a1a4ax.

- OnepupoBaTh MNOHSTUSAMU: IE€pBOOOpa3HAasT M MHTErpajg; IIOHUMaTh F€OMETPUYECKUN U
(bU3MYECKHIT CMBICIT HHTETpAJIA.

- Haxomuth mepBOOOpa3HbIC SJIEMEHTAPHBIX (PYHKIMA; BBIYUCIATH HHTErpajl 1mo ¢opmyJie
Hprorona—Jleitbnuua.

- Pemarp mpukiagHble 3amadd, B TOM YHCIIE COLUHAIBHO-3KOHOMHYECKOTO M (PU3MYECKOTO
XapaxkTepa, CPeACTBAMHA MAaTEMAaTUUECKOIO aHAIN3a.

COJAEPXAHUME YUEBHOTI'O KYPCA (ITO TOAAM OBYUYEHWA)
10 kJaacc

Yucjia 1 BHIYUCIEHUS

Panmonaneabie umcna. OOBIKHOBEHHBICE U JCCATUYHBIE JIPOOU, TIPOLIEHTHI, OECKOHEYHBIC
epuoguIecKue apoou. ApupMeTHUECKHE OINEepalri ¢ PallMOHAILHBIMUA YHCIaMH, MPeoOpa3zoBaHUs
YHCIIOBBIX BhIpaXeHUU. [IpuMeHeHne npoOeil M MPOIEHTOB IS PEIICHUS TPUKIAIHBIX 3aaad U3
pa3IMYHBIX OTPACIEH 3HAHUM U peallbHOMN KHU3HH.

HevicTButenpHple 4YHcHa. PamuoHanmbHBIE W UppallMOHAIbHBIE YHCHa. ApudmMeTndeckue
oreparnuu ¢ ASUCTBUTEIbHBIMU 4uciamu. [[puOmmkEHHBIE BBIYUCICHUS, TMpaBWia  OKPYTJICHUS,
MPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenb c 1enbiM TokazareneM. CranmaptHas ¢(opma 3amucu  JICHCTBUTEIBLHOTO YHCIIA.
Hcnonb3zoBanue noaxonasiieid ¢GopMbl 3aMKUCH TEHCTBUTEIBHBIX YHCEN Il PEIICHHS MPaKTHUYECKUX
3aJ1a4 U OPEACTABIICHUS JAHHBIX.

Apudmernyeckuii KOPEHb HaTypaJIbHOU CTEIECHH. JeiictBust ¢ apupMeTUIECKUMU
KOpPHSIMU HaTypaJIbHOM CTEIIEHH.

CuHyC, KOCHHYC M TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApPKCHHYC, ApKKOCHUHYC, AapKTaHI€HC
YHCJIOBOI'O apryMEHTAa.

YpaBHeHUs M HEPABEHCTBA

ToxzaecTBa M TOXJIECTBEHHBIE IMPeoOpa3OBaHUS.

[IpeoOpazoBanrie  TPUTOHOMETPUUECKUX  BbIpaXeHUH. (OCHOBHBIE TPUTOHOMETPUYECKUE
(hbopMyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo1 HHTEpBaJIoOB.

Pemenue 1enbix u 1poOHO-paAlIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Pemienne wuppanmoHaIbHBIX YpaBHEHWM ¢ HEpPaBEHCTB. PellleHHMe TPUTOHOMETPUUECKHUX
YpaBHEHUH.

[IpumeHnenne ypaBHEHUNW W HEPABEHCTB K PEIICHHI0 MaTEeMaTHYECKUX 3ajad U 3a7ad H3
pa3IUYHBIX 00JacTell HAYKU U peaTbHOM KU3HMU.

DOyHKUMH U TPAPUKH

DyHKIMS, c1oco0bI 3a1anus pyHkumu. ['paduk pyHkuu. Bzaumao odpatHsie QyHKINH.

OOGnacTe ompeneneHus U MHOXECTBO 3HaueHUW ¢yHkuuu. Hymm ¢ysxuuu. IlpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE (PYHKIINH.

CrenenHasi (yHKIUSI C HATYpaJbHBIM U 11eJIbIM NOKa3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa
1 rpaduK KOpHs N-0i CTENeHH.

Tpuronomerpuyeckas: OKpY>KHOCTb, ONpPEACIICHHUE TPUTOHOMETPUUYECKUX (PYHKUIMH YHCIOBOTO
apryMeHTa.

Havajga MmaTeMaTH4eCKOI0 aHAJIHU3Aa



ITocmenoBaTeIbHOCTH, CIOCOOBI 3aJaHHUs ITOCIICIOBATCIBHOCTCH.

MOHOTOHHBIE TIOCJIE€A0BATEIILHOCTH.

Apudmerndeckas U TeoMeTpUUecKas Mporpeccui. becKOHeYHO yOBIBaromasi reoMeTpruYecKast
nporpeccus. Cymma OeCKOHEUHO YObIBarOmIel Te€OMETpUUYecKOl mporpeccuu. Dopmyia CIOXKHBIX
npoueHToB. Mcrnoib30BaHKE NPOrpeCCUm ISl PEIIEHUS PEAJIbHBIX 3a7a4 NPUKIIAJHOIO XapaKTepa.

MHoxecTBa U JIOTHKA

MmuoxecTBO, ornepanuu Haja MHoXecTBamu. Jumarpammbl Ditnepa-Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO aniapara JJisi OMUCAaHUsl PEAIbHBIX MMPOLECCOB U SBJIICHUH, ITPU PEIIEHUH
3a- 1a4 U3 JPyTUX YIeOHBIX IMPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBUE, 0KA3aTEIbCTBO.

11 Kaacce

Yuciia 1 BBIYUCICHUA

Hartypanenbie u uenpie uncia. [[pu3Haku 1eIMMOCTH LENbIX YHACEIT.

CreneHb ¢ palMOHaAIBHBIM MoKa3zaTeneM. CBoiicTBa crenenu. Jlorapudm uucna. [lecstuunbie u
HaTypaJjbHbIE JIOTapU(PMBI.

YpaBHeHUs 1 HEPABEHCTBA

[IpeoOpazoBanue BbIpa’keHUH, coaepx amux Jorapudmel. IIpeoOpazoBaHue BbIpaKEHUH,
coAep)KaluX CTENEeHU C pPalMOHAIbHBIM [MOKa3aTeJIeM.

[Ipumepsl TpuroHomerpuyeckux HepaBeHCTB. [lokazaTenbHble ypaBHEHUSI U HEpaBEHCTBA.
Jlorapudmuyeckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JIMHEWUHBIX YypaBHEHUU. PelieHne mNpuKIagHbIX 3aaad C IMOMOIIbIO CHCTEMBI
JIMHEHHBIX YPAaBHEHUH.

CucteMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTHYECKUX 3a7ad U 3a7ad U3
pa3IUYHBIX 00JIaCTEH HAYKU M PealbHOM KU3HU.

DOyHKUMU U TPAPUKH

Oynkiusd. [lepuonuueckue ¢yHkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKUMH. MakCUMyMBbl U
MUHUMYMBI QyHKIMU. Hanbonbiee u HauMeHblee 3HaueHue (PYHKINU HA IPOMEXKYTKE.

Tpuronomerpruueckue (QPyHKIIMHU, UX CBOMCTBA M TpaduUKH.

[TokazaTtenpHas u jorapudmuyeckas (QyHKIHU, UX CBOMCTBA U rpadUKU.

Ucnonb3zoBanue rpadukoB GYHKIUN [J1 pelICHUs YpaBHEHUM U JIMHEHWHBIX CHUCTEM.

Ucnonb3zoBanue rpadukoB PyHKIUN M7 UCCIAEAOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOpHIE
BO3HUKAIOT MIPU PEILLICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaTbHON KU3HHU.

HavaJsia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepriBHble pyHKIIMU. MeTO1 UHTEPBAJIOB [l PELICHUs] HEPABEHCTB.

[TpousBonnas ¢pyHkuuu. I'eomerpruyeckuii U GU3NUECKUI CMBICI IPOU3BOTHOM.

[IponsBonHble d>IeMEHTapHBIX (QYHKUMH. DOpMysabl  HaxXO0XJIEHHUS MPOU3BOJHOW CYMMBI,
MPOU3BEICHUS U YACTHOTO (DYHKIUHN.

[IprMeHeHne TPOM3BOJHOM K MCCIIEIOBAHUIO (PYHKIMHA HAa MOHO- TOHHOCTb U SKCTPEMYMBI.
Haxoxxnenne HanGoJbIIero 1 HaMMEHbIIIETro 3Ha4eHUs (YHKIIMU Ha OTPE3Ke.

[IpumeHeHne NpoOM3BOAHON Il HAXOXKACHUSI HAWIYUIIETO PEUICHUs B NPUKIAAHBIX 3aaadax,
JUIsL OTIpEIeTICHUsI CKOPOCTH IMPOIecca, 3aJaHHOTO (OpMYJIOi MiIH TpaduKoM.

ITepBoo6pa3nas. Tabnuia nepBoOOpa3HbBIX.

Wurerpan, ero reomeTpudeckuii U (Gpu3NUecKuil cMmbici. Bpluncienue uHTerpana no ¢opmyiie
Hprorona—1JleliOHuna.



TemaTu4eckoe MIAaHMPOBaHUE

Tewma (pa3zaein)

Komunuect
BO 4acOB

KonTposba
bIe pabOTHI

[IpakTrueck
ue paboThl

OnextpoHHbIe (IU(POBLIE)
00pa30BaTENIbHBIE PECYPCHI

10 ximacc

Yucnosble GyHKINN

4

1

2

https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g
https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D

Tpuronomerpuueck
ne GyHKIuu

16

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g

Tpuronomerpuyec
KUE€ YPaBHEHUS

10

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g

[Ipeo6pazoBanue
TPUTOHOMETPUYECK
WX ypaBHEHUI

15

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-

analiza-10-11-klass-mordkovich-a-g

ITpousBoaHas

21

10

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/10-
klass/algebra-i-nachala-matematicheskogo-
analiza-10-11-klass-mordkovich-a-g

IToBTOpEHUE

Hroro B 10 kiacce

68

26

11 xnacc

Crenenu v KOpHU

20

6

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D

https://interneturok.ru/book/algebra/11-
klass/algebra-11-klass-mordkovich-a-g

[lokazaTenpHast u
norapupmMuyecKas

GbyHKIIH

29

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/11-
klass/algebra-11-klass-mordkovich-a-g

[TepBooOpasnas u
WHTEeTrpal

https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%
22%5D
https://interneturok.ru/book/algebra/11-
klass/algebra-11-klass-mordkovich-a-g
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KOMOHHATODHKH H https://interneturok.ru/book/alqepra/ll-
Teopuu klass/algebra-11-klass-mordkovich-a-g
BEPOSTHOCTEHN

YpaBuenust u | 20 1 6 https://lib.myschool.edu.ru/market?
HEpPaBCHCTRBA. filters=%22subjectlds%22%3A%5B%2294%
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[ToBTOpEeHue 12 B

Hroro B 11 ximacce | 99 3 28

PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPU S

LEJIM U3YUYEHHWS YUYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca T€OMETpUM Ha ypOBHE CpeaHEro oOmero obpazoBaHHs 00YCIOBICHA
MPAKTUYECKOH 3HAYMMOCTBHIO METAlpPEIMETHBIX M MPEAMETHBIX pPEe3yJbTaTOB OOYUYEHHS T€OMETPHH B
HaMpaBJICHUN JUYHOCTHOTO Pa3BUTHS 00ydaromuxcs, GopMupoBaHus (yHKIIMOHAIBHOW MaTEMaTHIECK O
PaMOTHOCTH, U3YYCHHS JPYTUX YYeOHBIX JUCHMILIMH. Pa3BUTHE Yy yYalmluXcs MPaBUIbHBIX
MPEJACTABICHUN O CYIIIHOCTH M MPOUCXOKICHUH T€OMETPHUYCCKUX aOCTPAKI[HiA, COOTHOIIEHHH PEaTbHOIO
¥ UICATBLHOTO, XapaKTepe OTPAKCHHUS MAaTeMaTHYCCKOW HAyKOU SIBJICHUU M IMPOIECCOB PEaTbHOTO MHDA,
MECTE TEOMETPHUH B CHCTEME HayK M POJIM MAaTeMaTHYEeCKOI0 MOJCIUPOBAHUS B HAYYHOM TO3HAHWH W B
MPAKTHUKE CIOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS YUYAIIUXCsA, a TaKKe KadecTB
MBIIILICHHS, HEOOXOIUMBIX JIJIS /IallTalldd B COBPEMEHHOM OOIIECTRE.

I'eoMeTpus SBISCTCS OJHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus, TakK
Kak o0ecrieurnBaeT BO3MOXKHOCTh M3YYCHHS KaK JAWCIHMILIAH €CTECTBEHHO-HAYYHOUW HAIIPABJICHHOCTH, TaK
Y TYMaHUTAPHOM.

Jloruveckoe MEIILICHHE, (OPMUPYEMOE MPU H3YYCHHH OOYYAIOIMMHCS TOHATHHHBIX OCHOB
TCOMETPHH M MOCTPOCHHH IEMOYKH JIOTHYCCKMX YTBEPKJICHUH B XOJI€ PEIICHUS eOMETPUYCCKHX 3aj1ad,
YMCHHE BBIJIBUTaTh W OINPOBEPraTh THIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IPH PEIICHHH 3a]a4
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH M3 Kypca (PU3HKH.

YMeHue OpHEHTHPOBAThCS B IMPOCTPAHCTBE HIPACT CYIIECTBEHHYIO pOJb BO BCEX O00JACTIX
JeSTebHOCTH YelioBeka. OpUeHTAalUs YeJI0BeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE
€ro COIMAaJbHOTO OBbITHS, (OpMa OTPAKCHUS OKPYXKAMOIIETO MHPA, YCIOBUE YCICUTHOTO MO3HAHUS U
aKTUBHOTO IpeoOpa3oBaHus JeHCTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBCHHBIMH —OOpa3zaMu
00BbEeIUHSCT pa3HbIC BUJBI y4eOHOW M TPYJOBOW NESATEIBHOCTH, SBJISETCS OJHUM U3 MPO(ECCHOHAIBHO
BaXHBIX KA4eCTB, IMMO3TOMY aKTyajbHa 3aja4a (OpMHUPOBaHHS y OOYYAIONIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTA B IMOATOTOBKE K
MIPAKTUYECKOU JESITEILHOCTH 110 MHOTHM HaIIPABJICHHUSM.

[lenp ocBoeHust mporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha 0a30BOM YpOBHE OOYYECHUS —
o0mieo0pa3oBarenbHOE U OOMICKYIBTYPHOE pa3BUTHE OOydJalOIIUXCsl yepe3 obecrieueHrne BO3MOYKHOCTHU
MPUOOPETEHUST U MCIIOJB30BAHUS CUCTEMATUYCCKUX T€OMETPUUCCKUX 3HAHHUN M JACHCTBUH, CIICIIUPHUUHBIX
TE€OMETPUH, BO3MOKHOCTH YCIICIITHOTO MPOJIOKEHHsI 00pa30BaHUsl TI0 CIICIUATLHOCTSM, HE CBSI3aHHBIM C
MPUKJIAJHBIM UCIIOJIh30BAHUEM F€OMETPHH.

[Tporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE MpEHA3HAYCHA I 00YJArOIIUXCs CPETHEH MITKOJIBI,
HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHCHHUN Ha YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHus. Takum
oOpazoMm, oOyuaromuecss Ha 0a30BOM YpOBHE [OJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHS,
CBSI3aHHBIC CO CMEUU(UKON TeOMETPUHM U HEOOXOJMMBIC /ISl KH3HH B COBPEMEHHOM oOInecTBe. Kpome
3TOTr0, OHH MMEIOT BO3MOXKHOCTh M3YYUTh T'€OMETPHUIO 0oJice TIYOOKO, €CIIM B JajbHEUIIEM BO3HUKHET
HE00XOIMMOCTh B TEOMETPUUYCCKHUX 3HAHUSX B MPOPECCUOHATBHON ICATSIILHOCTH.

JIOCTIDKEHHME TIeJTI OCBOCHHS MPOTPaMMbl 00ECIIEYMBACTCSl PEIICHHEM COOTBETCTBYIOIIMX 3ajad.
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[TpuopureTHbIMH 3a7ayamMu OCBOeHHs Kypca «l'eomerpum» Ha 0a3zoBoM ypoBHe B 10—11 kmaccax
SIBJISIFOTCSL:

- (hopMupoBaHHME TPEACTABICHUS O T€OMETPUH KaK YacTH MHUPOBOW KYyIbTYphl W OCO3HaHHE €&
B3aUMOCBSI3U C OKPYXAIOLUIUM MUPOM;

- (opmHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX M TeJaX BPALICHHS KaK O BaXKHEHUIIMX
MaTeMaTHYECKUX MOJIENSIX, [IO3BOJISIOUIUNX OMMCHIBATh U U3ydaTh Pa3HbIE SIBJICHUS OKPYKAIOILEr0 MUPA;

- (opmMupoBaHUE yMEHUS PaCIO3HABATH HA YEPTEKAX, MOJIENISAX U B PEaIbHOM MHPE MHOTOTPAHHUKHU
U TeJla BpallleHHUs;

- OBJIAJICHME METOJaMH PEIICHHs 3a/ad Ha TOCTPOCHHS Ha HM300paKECHHUSAX IMPOCTPAHCTBEHHBIX
uryp;

- (opmHpoBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMH MOHATHUSMH O MHOTOTPAaHHHMKAaxX M Telax
BpAIICHUs U UX OCHOBHBIMH CBOMCTBaMU;

- OBJIQJIEHUE AJITOPUTMaMU PEIICHUS OCHOBHBIX TUIOB 3aJay; (OPMHUPOBAHHE YMEHUS MPOBOJUTH
HECJIOKHBIE JIOKa3aTelbHbIE PACCY)KIEHUS B XOJ€ pEIIeHHs CTepEeOMETPHUECKHUX 3aJad M 3afad ¢
MIPaKTUYECKUM COJIEpKAHUEM;

- pPa3BUTHE HHTEJUIEKTYaJIbHbIX U TBOPYECKHX CIOCOOHOCTEH OOy4arouuxcs, MO3HaBaTEIbHOM
aKTUBHOCTH, UCCIIEI0OBATEICKUX YMEHUHN, KpUTUUHOCTH MBILLIJICHHUS;

- popmupoBaHuEe (YHKIHOHAIBHON I'PaMOTHOCTH, PEIEBAaHTHON T'€OMETPUHU: YMEHUE Paclo3HABATh
MPOSIBIIEHUSI TEOMETPUYECKUX MOHSITHHM, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KU3HEHHBIX
CUTyallMsiX M TpU M3YYEHHHM JPYruX Y4eOHBIX MpEeIMETOB, TNPOSBICHUS 3aBUCHUMOCTEH H
3aKOHOMEpHOCTEH, (OpMYyIHpPOBaTh UX Ha S3bIKE IN€OMETPUM U CO3/1aBaThb T'€OMETPUUYECKUE MOJIEINH,
MPUMEHSITh OCBOEHHBIM I€OMETpUYECKHIl ammapaT Juis pEUIeHHs NPaKTHKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHbIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKJIIOUEHHE B KypC CTEPEOMETPUM B Hadase
€ro HM3yueHHus 3a/ay, pellaeMblX Ha YPOBHE MHTYUTHBHOTO TIIO3HAHUS, U ONpeAeNEéHHbIM 00pazoM
OpraHu30BaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMUYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJIUPYET NPOTEKaHUE UHTYUTUBHBIX NPOIIECCOB, MOTUBUPYET K AAJbHEHIIEMY U3YUEHHUIO
npeaMera.

[Ipenmourenue oTaaéres HarIsATHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHS, TO €CTh TEOpPETHUECKUe
3HaHHUS HMEIOT B CBOEW OCHOBE UYYyBCTBEHHOCTh MPEIMETHO-IPAKTHUECKOH IesTeNbHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN Yy YJalIuXcs B Kypce€ CTEPEOMETPUH MPOBOJUTCS 3a CUET pEIICHUS
3alad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3a7ay Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznanue obOpa3a MPOBOJUTCS C OMOPOW Ha HAIISIHOCTb, a ONEpHUpoBaHHEe O0Opa3oM — B
YCIIOBHUSAX OTBJICUEHUS OT HATJIATHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJepHKAHUSI.

OcHoBHBIE cojepkaTenbHble TUHUU Kypca «['eomerpum» B 10—11 kaccax: «MHOTOrpaHHUKNY,
«[IpsiMble 1 MIIOCKOCTH B MpocTpaHCTBey, «Tena BpaieHus», «BeKTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY.
dopmupoBaHue JIOTUYECKUX YMEHHM pachpeneiseTcss He TOJIbKO M0 COJAepKATEeNbHBIM JIMHUSAM, HO U 10
rojiaM oOy4eHHs Ha YpOBHE CpEIHEro 00IIero 00pa3oBaHusl.

Copepxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yabTaTaM OCBOCHHUS paboueit
MIPOrPaMMBI, pacIpeIeIEHHBIM 0 ToaM O0y4YeHHSs, CTPYKTYPHPOBAHO TaAKMM 00pa30M, YTOOBI OBJIaJICHHE
F€OMETPUUYECKUMHU TOHSATUSMU W HaBbIKAMHU OCYILECTBISJIOCH MOCJIEIOBATEIbHO M TMOCTYNATEIbHO, C
coOIoIcHHEeM MPUHIKIA MPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHHUS BKIIOYAIKCh B OOILIYIO CUCTEMY
T€OMETPUUECKUX TMPEACTABICHUN O0O0yJarommxcs, pacuupsas U yriayonsas e€, oOpasys MpouHbIe
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yueOHOM mnaHe Ha W3ydyeHHE T€OMETPUU OTBOAMUTCSA HE MeHee 2 y4eOHBIX YacoB B Heneno B 10
KJacce 1 2 yueOHBIX 4acoB B Hezeno B 11 kiacce, Bcero 3a JiBa rofa o0yuenus 134 yueOHBIX 4acoB.

I[TJNTAHWUPYEMBIE ITPEJIMETHBIE PE3VYJIBTATBI

OCBOEHU S PABOYEN ITPOI'PAMMBI KYPCA (TI0 TOJJAM OBYUEHU)

IIpenmeTHble pe3ynbTaThl HM3y4eHHS TE€OMETpMM Ha 0a30BOM YpPOBHE OpHUEHTHUPOBAHBI Ha
JOCTH)KEHHE YPOBHS MaTeMaTHMYeCKOW IPaMOTHOCTH, HEOOXOAMMOTro JUIsl YCIIEUIHOTO peIleHHs 3ajad B
peanbHOM )KU3HU U CO3JaHue YCIOBUH [l UX OOIIEKYIbTYPHOTO Pa3BUTHSL.

OcBoenune yueOHOro kypca «l'eomerpus» Ha 0a30BOM ypOBHE CpenHEro oOImero oopa3oBaHHA



JOJKHO 00€CTieynBaTh JOCTH)KEHUE CIIeIYIOUINX MPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTAaTOB:

10 kJracc

- OnepupoBarh MOHATUSAMU: TOYKA, HpsiMasi, IJIOCKOCTb.

- IIpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX IIPU PELIEHUH F€OMETPUUECKUX 3a/1ad.

- OnepupoBath NOHATHUAMMU: IAPAJUIETBHOCTD U NMEPIIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

- KnaccuduuumpoBaTh B3aMHOE pacrioioKeHHE MPSMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

- OnepupoBarh NOHATUAMU: ABYTPAHHBIN YroJjl, TpaHH JBYTPaHHOTO Yria, peOpo JBYrpaHHOIO yIia;
JIMHEMHBIN yroj ABYTPAHHOTO yrila; rpajycHas Mepa ABYTPAHHOIO yria.

- OnepupoBarh MOHATUSAMH: MHOTOIPAHHUK, BBIMYKJIBIM U HEBBIYKJIBII MHOTOTPaHHUK, 3JIEMEHTHI
MHOTOT'PaHHUKA, IPaBUJIbHBII MHOTOTPaHHHUK.

- Pacno3HaBaTh OCHOBHbBIE BHJbl MHOTIOIPAHHUKOB (IMpamMua; IpPU3Ma, MPAMOYTOJIbHBIN
napajuiesienumnes, Kyo).

- KunaccugunupoBars MHOTOrpaHHMKH, BbIOMpas OCHOBaHUS s Kiaccu(UKaMU (BBIMYKIbIE U
HEBBbINYKJIblE MHOTOIPAHHUKM; TPABUJIbHBIE MHOTOTPAaHHHUKHU; TPSIMbIE W HAKJIOHHBIE TPU3MBI,
napajuieNenune/ibl).

- OnepupoBarh NOHATHUAMU: CEKYILas IUIOCKOCTh, CEYEHHE MHOTOI'PAHHUKOB.

- OOBSICHATH TPUHIUIIBI TIOCTPOCHUS CEUEHUM, NCTIOJIb3YS METO/T CIIE/IOB.

- CTpouTh CeYeHUs] MHOTOI'PaHHUKOB METOJIOM CJIE€/IOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
13 PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

- Pemate 3amaun Ha HaxXoKJE€HHWE TEOMETPUYECKMX BEIMYMH IO oOpaslaM WKW alropuTMaMm,
MIPUMEHSST U3BECTHBIE aHAIMTUYECKUE METOJbl MPHU PEHIeHUH CTAaHAAPTHBIX MAaTeMaTUYECKUX 3a/jad Ha
BBIYMCIIEHUE PACCTOSHUN MEXIY JABYMSI TOUKAMM, OT TOUYKH /IO MPSAMOM, OT TOYKHU /0 IJIOCKOCTH, MEXKIY
CKPEIMBAIOIIUMHUCS MPSIMBIMU.

- Pemate 3amaun Ha HaxX0XkJAE€HHE TEOMETPUYECKHX BEJIMYMH MO oOpa3naM WU alropUTMaM,
IIPUMEHSS U3BECTHBIE aHAINTHUYECKUE METOJbl NMPU PELICHUHM CTAaHJAPTHBIX MAaTEMATHYECKUX 3a/ad Ha
BBIUMCJIEHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCA NPSAMBIMU, MEXAY MNPSAMOH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYIPaHHBIX YTJIOB.

- Bpluncnate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTIOIPaHHUKOB (TpU3Ma, NUpaMuaa) ¢
IpUMEHEHHEM (OPMYJI; BBIYMCIATH COOTHOLIEHUS MEXAy IUIOIIAJIMH IIOBEpXHOCTEH, oO0bEMamu
10100HBIX MHOTOTPAHHUKOB.

- OnepupoBaTh MOHATUAMHU: CUMMETPHs B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CUMMETPHU;
LIEHTP, OCh U IUNIOCKOCTb CUMMETPUU (PUTYPBI.

- W3Bnekarb, npeoOpazoBbIBATE U HMHTEPIPETUPOBATh HHPOPMALUIO O I[POCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

- [IpumeHnsATs reoMeTpruyeckue (hakThl Ui PELIEHUST CTEPEOMETPUUYECKHX 3a/1ad, IPEoIararonux
HECKOJIBKO LI1aroB peIleHUs, €CJId YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOU (opMme.

-IIpuMeHsATh mpocTeiiiue mporpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBbI
IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

- IlpuBoauTH MpHUMEpHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJIE U KU3HHU, PACIO3HABAThH
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

- I[IpuMeHsATh NOTy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh PEaIbHbIe CUTYAllUH U IPUMEHSTh
U3yUYeHHbIE TOHATHUA B IpOIECCe IMOMCKA PEIICHUS MaTeMaTU4ecKd CPOPMYIUPOBAHHON IPOOIEMBI,
MOJEIUPOBATh PEAIBHBIE CHUTYallUM HA S3bIKE TI'€OMETPHUM, HCCIEI0BaTh IOCTPOECHHBIE MOJENH C
HCIOJIb30BAHMEM I'€OMETPUUYECKHUX MOHATHH U TeopeM, amnmapara anredpsl; perarb NpakTHYecKue 3a1aui,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUECKUX BETNYHH.

11 kJaacc

- OnepupoBaTh MOHATHAMHU: NMIMHIPUYECKAass MOBEPXHOCTb, OOpa3ylolue NIHIMHIPUIECKON
MOBEPXHOCTH; LMJIMHJP; KOHMYECKass MOBEPXHOCTh, 0Opa3yrollre KOHHYECKOW MOBEPXHOCTH, KOHYC;
cepuueckas HOBEpXHOCTb.

- Pacnio3naBate Tena BpaiieHus (IWIMHAP, KOHYC, chepa u 1map).

- OOBACHATH CHOCOOBI MOJYYEHHUS TeJ BpalleHHUs.

- KnaccuduuumpoBaTh B3aiMHOE pacroyio’keHHe cepbl M IUIOCKOCTH.



- OnepupoBaTh MOHATUAMM: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BbICOTA CETMEHTA; I1apOBOM
CJIOM, OCHOBAHUE IIAPOBOTO CJI0s, BEICOTA IIAPOBOIO CJIOS; IAPOBOU CEKTOP.

- Borumcnare o0bEMBI W IUIOMIAM TMOBEPXHOCTEW TEJI BPAINICHUS, T'C€OMETPHUYECKUX T C
pUMEHEHHEM (HOPMYIL.

- OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHMK, BIHCAHHBIA B cepy M ONMUCAHHBIA OKOJO cheps;
cdepa, BMcaHHAst B MHOTOTPAaHHHUK UJTH TEJIO BPAIICHUSI.

- BbIUMCIATE COOTHOLIEHHST MEXAY IUIOIAASIMU IOBEPXHOCTEH M 00bEMaMU OJOOHBIX Tell.

- BoOpaxxars n3y4yaeMbie (GUTYpPHI OT PYKU U C TPUMEHEHHEM IPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

- BBIOTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY,
cOOKy, CHH3Y; CTPOUTH CEUCHHSI TEJI BPAIICHHSL.

- U3Bnekarb, HMHTEPIPETHPOBATH W MPeoOpa3oBBIBaTH HHPOPMALKIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX.

- OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

- BBIIONHATE NEUCTBHSA CIIO)KEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOJKEHMsS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JIaatoT.

- IlpuMeHaTH mpaBUIO NapajuIeIeHUIEaA.

- OnepupoBarh MOHATHSAMH: JAEKapTOBBI KOOPAWHATHI B NPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YrOJI MEKY BEKTOPAMH, CKAISIPHOE ITPOU3BEICHUE BEKTOPOB,
KOJUUIMHEApHbIEC U KOMILIAHAPHBIE BEKTOPBI.

- HaxomuTe cymmy BEKTOpOB M IPOM3BEJICHUE BEKTOpPA HA YHCIO, YIOJ MEXAY BEKTOPAMH,
CKaJISIPHOE IIPOU3BEACHHUE, PACKIIAbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

- 3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JEKapTOBOU CHCTEME KOOPAUHAT.

- [lpumensTe reomeTpruyeckue (GakThl Ui pEHICHHUs CTEPEOMETPUUYECKUX 3a/ad, MPeAnoaraloumux
HECKOJIbKO IIaroB PelleHus], €CIIU YCIOBUS IPUMEHEHHUS 3a/IaHbl B SBHOU dopMe.

- PemaTe npocreinime reoMeTpuuecKre 3a/1a4i Ha NPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1a.

- Pemrate 3a1aun Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOLICHUM M HAXOXKICHUE FEOMETPUUECKUX
BEJIMYUH [0 0Opa3laM MM aIroOpuTMaM, NMPUMEHSS HM3BECTHbIE METOJAbI NMpPHU PELIEHUH CTaHAAPTHBIX
MaTEeMaTUYECKUX 3a1a4.

- IIpuMeHsATH MpOCTEHIINE MPOTPaMMHBIE CPEICTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKUX 3aau.

- IIpuBomnTe mpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJEC W JKU3HM, PACIO3HABaTh
IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

- [IpuMeHsTh NOJyYeHHBIE 3HAHUS HA NPAKTHKE: aHAIIM3UPOBATh PEAJIbHBIE CUTyallud U IIPUMEHATH
U3yYeHHbIE IOHATHUSA B IPOILIECCe IMOMCKA PEIICHUS MaTeMaTH4eCKH CPOPMYIUPOBAHHON IMPOOIEMBI,
MOJEIUPOBATh PEAIBHBIE CHUTYallUM HA S3bIKE TI'€OMETPHUM, HCCIENO0BAaTh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAHUEM I€OMETPUUYECKUX MOHATHI U TeOopeM, anmapara aireopsl; pelarb MpakTHYECKUe 3aJauH,
CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUUYECKUX BEJINYMH.

COJEPXXAHUE YUYEBHOI'O KYPCA (ITO TOJJAM OBYUYEHUM )
10 kmace

IIpsiMble U IUIOCKOCTH B MMPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuH. Touka, TpsAMas, IUIOCKOCTb, MPOCTpaHcTBO. IloHsTHE 00
AKCMOMATUYECKOM ITIOCTPOECHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX.

B3anmHOE pacrosnokeHue TMpsAMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH, NapaJUIeIbHbIE U
cKpeluBaroiuecs mnpsmsie. [lapamnenpbHOCTh NPSAMBIX M IUIOCKOCTEHW B IMPOCTPAHCTBE: IMApAJIIEIbHBIE
MPsAMBIE B IIPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX MPSAMBIX; NAPAUICIBHOCTD MPSIMOMN U IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMU; YrOJl MEXIy NPSIMBIMHU B IpOCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
MapajuielbHble IUIOCKOCTH; CBOWCTBA MapaJUIEIbHBIX IUIOCKOCTEW. I[Ipocreimme npocTpaHCTBEHHBIE
(burypsl Ha TIOCKOCTHU: TETPadAp, KyO, Mapasierenune; IOCTPOCHUE CEUeHUH.

[TeprieHAMKYIAPHOCTH NPSIMOM U IUIOCKOCTH: NIEPIIEHANKYJIIPHBIEC PSIMBIE B IIPOCTPAHCTBE, MPSMbIE
MapajuielbHble W NEPHEHIMKYISPHbIE K IUIOCKOCTH, NPU3HAK  NEPHEHIUKYJISIPHOCTH  NOPSIMOM H
IUIOCKOCTH, TEOpEeMa O MPSIMON NEPNEHAUKYIAPHOU IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrod MEXKIY
NpSAMOM M IUIOCKOCTBIO; JIBYIPAHHBIA Yroj, JIMHEWHBIM YroJ IBYIpaHHOro yria. [leprnieHaukynsp u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM A0 IUIOCKOCTH, MPOEKIIUS



¢urypel Ha IIOCKOCTh. llepneHIMKYASIPHOCTh IUIOCKOCTEH: MPH3HAK  MEPIEHAUKYISIPHOCTH JBYX
mrockocreil. Teopema 0 TpEX NEpPIEHIUKYIIAPAX.

MHOrorpaHHuKHU

[lonsiTHE MHOrOrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIMYKJIbIE WU HEBBITYKIIbIE
MHOTOTPaHHUKU; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosipHas npusma; IpaHd U OCHOBAHUS NPU3MBI;
npsiMas M HakJIOHHAs TPU3MbI; OOKOBas W TOJHAs TOBEPXHOCTh mpu3Mbl. [lapamnenenumnen,
NPsIMOYTOJIbHBIN IMapajijiesienunes U ero cpoicrBa. Ilupammpa: nN-yroiapHas nupamuaa, TpaHd MU
OCHOBaHHUE MMUpPaMMJibl; OOKOBas U MOJIHAsl HOBEPXHOCTh NMUPaMU/JIbl; IPaBUIIbHAS U yCEUEHHAs MUpaMuaa.
DneMeHTHl PU3MbI U nupamubl. [IpaBubHbIE MHOTOTPAaHHUKU: MOHATUE MIPABUIBHOIO MHOTOI'PaHHHMKa;
IpaBWJIbHASL IpU3Ma M IpaBWIbHAs NUPAMMJIA; IPAaBUIbHAs TPEYrojibHas NMHUpaMuia M IPaBHIbHBIN
TeTpa’dap; Kyo. IlpencraBieHue O NpaBUIBHBIX MHOTOTPAHHHMKAX: OKTAadp, NOJEKadap M HKOCAdIP.
Ceuenust npu3Mbl U MUPAMUIBI.

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IMIIOCKOCTHU. DJIEMEHTHI
CUMMETPUHU B TUpaMUJIaX, Napaieienurnenax, IpaBUIbHbBIX MHOTOTpaHHHUKAX.

Bbrunicnenue »51eMEHTOB  MHOTOIPDAaHHUKOB:  pé&0pa, nauaroHanu, yribel. Ilnomane OokxoBoi
MOBEPXHOCTH U TMOJIHOM TMOBEPXHOCTH MPSMOM NMPHU3MBI, IUIONIA[b OCHOBaHUM, Teopema O OOKOBOM
MTOBEPXHOCTHU MpsAMOM npu3Msbl. [lomans 60k0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUILHOW MUPAMMU/IBI,
Teopema o IIomaau yceu€Huon nupamusl. [loustue 06 06bpéme. OOBEM MUpaMUIbI, TPU3MBI.

[Tono6Hble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOLIAISIMHU IMOBEpXHOCTEH, oObEMamu
MOJ0OHBIX Tel.

11 kuacce

Tena ppamenust

Hunuaapuueckas  MOBEPXHOCTb,  OOpa3yloliue  LUIMHAPUYECKOW  TOBEPXHOCTH,  OCh
HWIMHAPUYEeCKOH moBepxHocTH. Lunmunpap: ocHoBaHMs M OGOKOBas MOBEPXHOCTh, oOpasyromiasi U OCbh;
JI01a/Th OOKOBOW M IMOJTHOM MMOBEPXHOCTH.

Konndeckass moBepXHOCTh, 00pa3yroIiie KOHUYECKONW MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOM
noBepxHocTH. KoHyC: OCHOBaHHME W BEpIIMHA, OOpa3ywinas W OChb, IUIONIaAh OOKOBOW W TOJTHOU
MOBEPXHOCTU. Y CeUEHHBIN KOHYC: 00pa3yrolue M BbICOTA; OCHOBaHUS U OOKOBasi IOBEPXHOCTD.

Cdepa u map: uentp, paauyc, AMaMeTp; IJIOMIAIs MOBEpXHOCTH chephl. B3anmuoe pacnonoxenue
cdepbl U MIIOCKOCTH; KacaTeNbHas MIIOCKOCTh K cdepe; miomaiab cepsl.

N300paxkenue Ten BpalieHUs Ha ITUIOCKOCTH. Pa3BépTka LMIMHIpA U KOHYCA.

KoMOunanuu ten BpalieHds HM MHOTOIPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO cephl;
cdepa, BIHCaHHAs B MHOTOTPAHHHK, WM TEJIO BPAIICHHUS.

[Tonsarue 06 o6wEMe. OcHOBHBIE CBOWMCTBAa 00BbEMOB Tel. Teopema 00 00BEME MPSAMOYrOJIHHOTO
napajuienenunena u caeactsus u3 He€. O0bEM nmMHIpa, KoHyca. O0bEM 11apa U miomaas chepsl.

[TogoGuble Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAISIMHU MOBEPXHOCTEH, 00bEMaMu
0I00HBIX TEIL.

Ceuennst nunuHapa (mapajuielbHO M MEPHeHIUKYISPHO OCH), CEYeHHs] KOHyca (MapayieibHOe
OCHOBAHUIO U MPOXOJsIIliee Yepe3 BEePINHY), CeUeHHs I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miiockocTy U B mpocTpaHcTBe. CIIOKEHUE M BBIYMTAHHME BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha uyucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIAHApHBIM BekTopam. llpaBuio mapamnenenumnena.
Pemenue 3amay, CBA3aHHBIX C MPUMEHEHMEM NPaBUJ JEHUCTBUH ¢ BekTopamu.  IIpsmoyronbHas
CHUCTEMa KOOpIuHAT B pocTpaHcTBe. KoopanHarel BekTopa. IIpocTeiimue 3anaun B KoopauHaTax. YToul
Mexay BekTopamu. CKaJlsIpHOE NIPOU3BEIEHUE BEKTOPOB. BbIuMcieHHE YIVIOB MEXIy NpSAMBIMU H
I10cKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METOJ NIPU PELIEHUH T'€OMETPUUYECKUX 3a/ad.

TemaTu4eckoe NIAaHMPOBaAHUE

Tema (pa3nen) Komunu | Konrtposs | IlpakTuu DnexTpoHHbIe (U POBHIE) 00pa30BaTEIbHBIE
€CTBO HBIE €CKHe pecypchl




| uacoB | paGotst | paboTh |

10 knacc

Bsegenne B|3 1 https://lib.myschool.edu.ru/market?

CTEPEOMETPHUIO filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

[TapamiensHOCTh 13 4 https://lib.myschool.edu.ru/market?

TIPAMBIX filters=%22subjectlds%22%3A%5B%2294%22%5D

1 IIOCKOCTEI https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

[lepnennukymnspn | 15 3 https://lib.myschool.edu.ru/market?

OCTh TIPAMBIX H filters=%22subjectlds%22%3A%5B%2294%22%5D

LIOCKOGCTEIH https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

MHororpaHHUKH 12 3 https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

Hununap, konyc u | 17 3 https://lib.myschool.edu.ru/market?

map filters=%22subjectlds%22%3A%5B%2294%22%5D
https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s
https://resh.edu.ru/subject/17/11/

IToBTOpEeHUE 8

Hroro B 10 xnacce | 68 14

11 xmacc

O0BEMEBI TENT 17 4 https://lib.myschool.edu.ru/market?
filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/11/
https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s

Bekropsl B |11 3 https://lib.myschool.edu.ru/market?

MPOCTPAHCTBE filters=%22subjectlds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-
klass/geometriya-10-klass-atanasyan-I-s

Meron koopaunat | 18 3 https://lib.myschool.edu.ru/market?

B NOPOCTPAHCTBE. filters=%22subjectlds%22%3A%5B%2294%22%5D

JIBUKEHHS https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s
https://resh.edu.ru/subject/17/11/

Hexoropsie 12 4 https.//lib.myschool.edu.ru/market?

CBEIECHUS u3 filters=%22subjectlds%22%3A%5B%2294%22%5D

IIAHUMETPUN https://interneturok.ru/book/geometry/11-
klass/geometriya-11-klass-atanasyan-I-s

[ToBTOpEeHUE 8

Hroro B 11 xnacce | 66 14

PABOYAS NIPOT'PAMMA

YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s
https://resh.edu.ru/subject/17/11/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/11/
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://resh.edu.ru/subject/17/10/
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/10-klass/geometriya-10-klass-atanasyan-l-s
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s
https://resh.edu.ru/subject/17/11/
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2294%22%5D
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s
https://interneturok.ru/book/geometry/11-klass/geometriya-11-klass-atanasyan-l-s

HEJIM U3YYEHNA YYEBHOI'O KYPCA

VYuebHblii Kypc «BeposSTHOCTh M CTaTHCTHKA» 0a30BOrO YPOBHS SBISIETCS MPOJOJDKCHHEM U
pa3BUTHEM OJTHOUMEHHOTO Y4eOHOTro Kypca 0a30BOr0 ypOBHS OCHOBHOH IKOJIbl. Kypc mpenHazHaueH ams
¢dopmMupoBaHua y OOYYaIOUIMXCS CTATUCTHUYECKOW KYIBTYPHI U MOHMMAHUS POJIM TEOPUU BEPOSITHOCTEH
KaK MaTeMaTU4eCKOro MHCTPYMEHTA /ISl M3y4EeHHUs CIydailHbIX COOBITHH, BEMTUYMH M mporeccoB. llpu
U3Y4YEHUH Kypca 00OoramaroTcs peICcTaBICHHs yJalluxcss O METoJaX MCCIEA0BaHNs U3MEHUMBOIO MHUpa,
pa3BUBaeTCsl IMOHMMAHME 3HAYMMOCTH M OOLIHOCTH MAaTEMAaTUYECKUX METOJOB IIO3HAHUS Kak
HEOTHEMJIEMON YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAyYHOTO MUPOBO33PEHMSL.

CopepxaHue Kypca HalpaBlI€HO Ha 3aKpEIUIEHWE 3HAHUM, IOJIyYEHHBIX INPU HM3YYEHUHM Kypca
OCHOBHO IIKOJIbI ¥ Ha Pa3BUTHE MPEJICTABICHUN O CIy4alHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXIY HUMU
Ha BaXHBIX IpPUMEpaxX, CIOKETbl KOTOPBIX IOYEPIHYTHI W3 OKpyXKarouero mupa. B pesynbrate y
oOyJaromuxcsi JTOJDKHO C(OpPMHUPOBATHCS TMPEICTaBIeHHE O HanOosiee YHOTPeOUTENBHBIX M OOIIHUX
MaTeMaTHYECKUX MOJIENSX, HCIOJIb3YEMbIX Ul ONUCAHHUS AHTPOIIOMETPUYECKHX U JeMorpaduyecKux
BEJIMYMH, MOTPEIIHOCTEH B pa3IMYHOIO poJia HU3MEPEHUsX, [UINTEIbHOCTH O0€30TKa3HOU paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SBJIEHUHN U MPOIIECCOB B OOIIECTBE.

B cooTBeTcTBHM € yKa3aHHBIMH LIENSIMU B CTPYKTYpe yueOHOTro Kypca «BeposTHOCTh U cTaTHUCTUKa
CpeIHel MKoJbl Ha 0a30BOM YPOBHE BbIJIENIEHBI CIIEIYIOIINE OCHOBHBIE COepKATEeNbHbIE TUHUU:

«CrnydaiiHple COOBITUSL M BEPOSITHOCTH», «CiydailHble BEIMYMHBI M 3aKOH OOJBIINX YUCEID».

Baxknyro yacTh Kypca 3aHUMaeT HM3y4eHHE I€OMETPHUECKOTro U OMHOMHUAIBHOTO paclpeieieHU 1
3HAKOMCTBO C X HEMPEPHIBHBIMHU aHAJIOTaMU MOKA3aTebHBIM U HOPMaJIbHBIM paclpeieIeHUsIMHU.

Conepxanne nuHUN «CiyyaiiHble COOBITUS M BEPOSITHOCTH» CIYKUT OCHOBOM JUIsl POPMHUPOBAHUS
MIPE/ICTaBICHUM O paclpeieIeHU BEPOSITHOCTEH MEXJy 3HAaYeHHUSIMU CIyJalHbIX BEJIMYMH, a TAKXKe
9Ta JIMHUSA HeoOxoauMma Kak 0a3a Ui W3ydeHMs 3aKOHa OOJbIINX yucenl — (yHIaMEHTAIbHOTO 3aKOHa,
NEMCTBYIOUIEr0 B MpHpoJe U OOIIECTBE M HMMEIOIIEro MareMaTHdeckyro (opmanuzanuio. CaMm 3aKoH
OONBIIMX 4YMCEN IMpeylaraercsi B  O3HAKOMMTENbHOH (opMe ¢ MHUHUMAJIbHBIM HCHOJb30BAHUEM
MaTeMaTH4ecKoro ¢popMaarsma.

Tembl, cBsi3aHHBIE C HENPEPHIBHBIMU CIy4allHBIMM BEIMYMHAMH, aKLUEHTUPYIOT BHUMAaHUE
IIKOJBHUKOB Ha ONHCAaHUM M H3YYEHHM CIy4ailHbIX SBJICHUM C IMOMOIIBIO HENPEPBIBHBIX (PYHKLUH.
OCHOBHOE BHUMAaHME YJIENAETCS IO0Ka3aTelbHOMY M HOPMAJIbHOMY paclpelesieHus M, IpU 3TOM
IpearnosaracTcs 03HaKOMUTENIbHOE U3yYeHUE MaTeprana 0e3 10Ka3aTelbCTB IPUMEHAEMBbIX (DAKTOB.

MECTO KYPCA B YUEBHOM IIJIAHE
B yue6HOM mmaHe Ha M3ydeHHe Kypca «BeposSTHOCTh M CTaTUCTHKA» Ha 0a30BOM YPOBHE OTBOJAMTCS
1 y4eOHBII yac B HEJCNIO B TEYCHHE KaXI0Tr0 roja o0ydeHus, Bcero 70 yaeOHBIX 4acoB.

[INIAHUPYEMBIE INTPEAMETHBIE PE3VYJIbTATHI

OCBOEHUS PABOYEN ITPOT'PAMMEBI KYPCA (ITO TOJJAM ObYUEHW )

[IpenmeTrHbie pe3ynbTaThl OCBOCHUA Kypca «BepostHocth u cratuctuka» B 10—11 kmaccax
OpPUEHTUPOBAHBI HA TOCTHIKEHUE YPOBHS MAaTEeMAaTUYECKOW rpaMOTHOCTH, HEOOXOIUMOTO JUIsl YCIIEITHOTO
pelIeHus 3a/1a4 1 po0sieM B pealibHOM JKU3HU U CO3JIaHUE YCIOBUM I UX OOLIEKYIbTYPHOTO Pa3BUTHS.

OcBoenne yueOHOro Kypca «BeposSTHOCTh M CTAaTHCTHKa» Ha 0a30BOM YPOBHE CpEIHEro oOIIero
oOpa3oBaHUsl JOJKHO oOOecreynBaTh JOCTIIKEHHE CIEAYIOIIUX MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3ynbTaTOB:

10 kaace

- Yurath U CTPOUTH TAOIUIIBI U JHATPAMMBI.

- OmepupoBaTh MOHATHSAMHU: cpelHee apudmernyeckoe, MeauaHa, HauOOIbIlIee, HAMMEHbIIEe
3HauyeHUE, pa3Max MacCUBa YUCIOBBIX JaHHBIX.

- OnepupoBaTh  MOHATHUSAMU: CIy4alHBIM  OKCIIEPUMEHT  (OMBIT) M CIy4allHOE COOBITHE,
AJIEMEHTapHOE COOBITHE (NIEMEHTAPHBIN UCXO/) CIYYalHOTO OIBITa; HAXOJUTh BEPOSTHOCTH B OIBITaX
C PaBHOBO3MOXXHBIMHU CIIyUaHBIMH COOBITHUSIMH, HAXOJWUTh W CPABHUBATh BEPOSITHOCTU COOBITUH B
HM3YyYEHHBIX CIYYaHBIX SKCIIEPUMEHTAX.

- Haxoguth u hopMynupoBaTh COOBITHS: TEpeceueHre U 00beIUHEHNE JAHHBIX COOBITUH, COOBITHE,
MIPOTUBOTIONIOKHOE JTAHHOMY COOBITHIO; TOJB30BaThCS AUarpaMMaMu Jujepa U QOpMYION CIOXKEHUS



BEPOSATHOCTEH IIPU PELICHUU 3aay.

- OmnepupoBaTh MOHATUSMM: YCIOBHas BEPOSITHOCTD, HE3aBUCUMBIE COOBITHS; HAXOIUTh
BEPOSATHOCTH C IIOMOLIBIO IIPABUJIa YMHOKEHUS, C IOMOIIBIO 1€PEBA CIIy4alHOTO OIIBITA.

- [IpuMeHATh KOMOMHATOPHOE TPABUIIO YMHOKECHUS TPU PEIICHUH 3a/1a4.

- OnepupoBaTh NOHATUSMHU: HCIBITAHUE, HE3aBUCHUMbBIE MCIIBITAHMS, CEPUSl UCIBITAHUH, yCIEX U
HeyJaya; HaXOJUTh BEPOSTHOCTH COOBITHIA B CepUM HE3aBUCHMBIX HCIBITAHWNA IO TEPBOTO YCIIEXa;
HaXOJUTh BEPOSITHOCTU COOBITUI B cepuu UcHbITaHUI bepHysu.

- OnepupoBaTh MNOHATHAMH: CiydaiiHas BEJIMYMHA, paclpe/esieHue BEpOsSTHOCTEH, IuarpaMma
pacnpencieHus.

11 kjacc

- CpaBHUBaTh BEPOSATHOCTU 3HAYEHUH CIIydallHON BEJIMYMHBI [0 PACHPENEICHNUIO UM C OMOUIBIO
JUarpaMm.

- OnepupoBaTh MOHATHEM MaTEMATUYECKOTO OXKMJAHUS; MPUBOJUTH MPUMEPHI, KaK MPUMEHSIETCS
MAaTeMAaTHYECKOE OXUJAHUE CIIYy4ailHOM BEIWYMHBI HAXOAWTh MATEMaTHYECKOE OXUIAHUE IO JTaHHOMY
pacnpeneseHuIO.

- MMets npeacraBieHre o 3aK0He OOJIBIIMX YHUCEN.

- meTs mpenacraBieHHEe O HOPMAIBHOM PacHpelIeICHUH.

COJEPXXAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYUYEHUM )
10 kuracc

[IpencraBienne MaHHBIX C MOMOIIBIO Tabnui U nuarpamM. CpenHee apudMeTHUECKOe, MeanaHa,
HauOoJblllee W HaMMEHbIee 3HAYEHMs, pa3Max, AUCIEPCUS M CTaHIApTHOE OTKJIOHEHUE YHCIOBBIX
HabopOB.

CrnyyaitHble SKCIEPUMEHTHI (OTbBITHI) M CIAy4ailHbIE COOBITHSA. DJeMEHTapHbIe COOBITUS (HCXOJIbI).
BepostHOCTh ciydaiiHOTO COOBITHA. BIM30CTh 4acTOTHI U BEPOSATHOCTH COObITHH. CllydailHbIC OTBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. BEpOSITHOCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITHUSMHU.

Onepanuu HajJ COOBITUAMU: TIEpEceueHue, 00beIMHEHNE, POTUBOIOJIOKHbBIE COOBITHA. JlarpaMmbl
Ditnepa. opMyia clioKeHUsE BEPOSITHOCTEH.

VYcnoBHast BEpOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEN. JlepeBo ciydailHOTO skcrniepuMenTa. Gopmyiia
MoJIHOM BeposTHOCTH. He3aBucumble COOBITHS.

KomOunatopHoe mnpaBuio ymHoxkeHus. IlepectaHoBku u ¢akro- puan. Yuciao coyeTaHHid.
Tpeyronpauk Ilackans. dopmyna OGmHOMa HbroToHa.

bunapubIii crydaliHBIH ONBIT (MCHBITAHUE), ycreX W Heynada. HezaBucumeble ucnbitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUHN A0 NepBoro ycrexa. Cepusi HE3aBUCUMBIX UCTIBITAaHUI bepHyu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTed. Jmarpamma pacnpenenenus. [Ipumepst
pacnpeeneHuii, B TOM YHciie, TeOMETPUIECKOe U ONHOMHAIIBHOE.

11 kuacc

UucnoBple XapaKTEPUCTHKU CIIYy4alHBIX BEJIMYMH: MaTeMaTH4YeCKOe OKMIAHUE, NUCIEPCHS H
CTaHJApTHOE OTKJIOHEHME. IIpuMepsl NpUMEHEHUsS MaTEMaTHUYECKOTO OXHAAaHWA, B TOM YHCIE B
3ajjayaXx M3 IOBCEJAHEBHOM >KM3HU. MaremaTudeckoe OXHJaHWe OWHApHOW CIy4yalHON BEIMYMHBI.
MareMarnueckoe O0XHAAHUE CYMMBI CIIy4alHBIX BEIMYUH. MaremaTH4eckoe OKMIAaHUE U AUCIEpPCUs
reOMETPUUECKOro U OMHOMHUAIBHOTO paclpeiesIeHui.

3aKoH OOJIBIIMX YUCEN U €r0 POJib B HayKe, MPUPOJIE U OOLIECTBE.

Bb100pouHBIii METOJI HCCIEOBAHUIA.

IIpumepbl HENMpephbIBHBIX Cly4aiHbIX BeaudMH. [IoHATHE O IUIOTHOCTM pacnpeleseHus. 3alaud,
MIPUBOALINE K HOPMAJIBHOMY pacipeneineHuro. IIousaTie 0 HopMabHOM pacIpeieIcHUN.

TemaTu4eckoe NJIAaHMPOBaAHUE

Tema (pa3nen) KomunuectB | Kontponen | Ilpaktuueck DOnekTpoHHbIe (1TU(POBHIE)
0 4acoB pIe PabOTHI ue paboThl 00pa3oBaTeNbHbBIE PECYPCHI

10 xmacc
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