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ITOSACHUTEJIbBHASA 3AIINNCKA

YueOHbI Kypc «Asrebpa ¥ Hadaja MaTeMaTHUYeCKOTO aHau3a» SIB/SEeTCS OZHUM U3
HanboJlee 3HAUMMBIX B IIPOrpamMMe CpefHero o0Inero oOpa3oBaHMS, TMOCKOMBKY, C OJHOM
CTOPOHBI, OH OOecrieuMBaeT WMHCTPYMEHTa/lbHYI0 0a3y [/l W3yueHWs BCeX eCTeCTBEHHO-
HayUYHBIX KYPCOB, a C JIPyrod CTOPOHBI, (hOPMHUPYET JIOrMUecKoe M abCTpaKTHOE MBIILIEHHEe
oOyuaroluxcs Ha YpOBHe, HeOOXOAWMOM [jisi OCBOeHHS WH(MOPMAaTHUKU, OO0I[eCTBO3HAHUS,
WCTOPUM, CJIOBECHOCTA W [APYTUX [JUCHUIVIMH. B pamkax JaHHOro yuyebHOTO Kypca
oOyuaroiyecss OBJIQZIEBAIOT YHUBEPCATbHBIM  SI3bIKOM COBDEMEHHOW HayKH, KOTopas
(opMy/IpyeT CBOU JOCTIKEHHS B MaTeMaTHueckoi hopme.

YueOHbINM Kypc aireOpbl U Hauaja MaTeMaTHUeCKOTO aHa/lu3a 3aK/a/iblIBaeT OCHOBY [IJIst
YCITEIITHOTO OBJIQZIEHHsI 3aKOHaMH (U3UKW, XUMHU, OHOJOTMM, TTOHMMAaHUS OCHOBHBIX
TeH/EHIMA Pa3BUTHUS SKOHOMUKH U OOIIeCTBEHHOW >KWU3HH, ITO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX I[U(MPOBLIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOMb30BaTh WX [IJIs
nanbHeiiero obpa3oBaHUs YW B TIOBCeJHEBHOW JKHM3HW. B TO >kKe BpeMsi OBajieHHE
abCTPaKTHBIMU U JIOTHUECKU CTPOTUMH KOHCTPYKLIMSIMHU anreOpbl 1 MaTeMaTHUYeCKOTO aHa/Tku3a
pa3BUBaeT yMeHHWEe HaXOJUTh 3aKOHOMEDHOCTH, OOOCHOBBIBATb HWCTHHHOCTb, J/IOKa3bIBaTb
YTBEPKAEHUsI C TIOMOITbIO UHAYKIIMKA M PAacCy>K/aTh JeyKTHBHO, UCIIOh30BaTh 000011[eHIe 1
KOHKpeTH3aIuio, abCcTparupoBaHye M aHajoruio, (JOPMHUPYeT KpeaTHBHOE U KPUTHUECKOoe
MBILITIEHHE.

B xoge u3yueHuss ydyeOHOTO Kypca «AsreOpa ¥ Hauaja MaTeMaTU4YecKOro aHaivi3a»
oOyuaroliecs: TI0JyualOT HOBBIM OIBIT peIleHus MPUKIAAHBIX 3afiau, CaMOCTOSITe/IbHOTO
TIOCTPOEHHsI MaTeMaTHUeCKUX MoJjlefied peaslbHbIX CUTYalluid, WHTepIipeTaliyd T0/TyUYeHHBIX
pelleHNi, 3HaKOMSATCSI C TIPUMepPaMU MaTeMaTHUeCKHUX 3aKOHOMEPHOCTeH B TIPUpPOJie, HayKe M
WCKYCCTBE, C BbIJJAFOIIMMHUCS MaTeMaTUUECKUMH OTKPBITUSMU U UX aBTOPaMH.

YueOHbIM Kypc 00/aaeT 3HauMTeTbHBIM BOCITUTATEbHBIM TTOTEHIMA/IOM, KOTOPBINA
peanu3yeTcsi Kak uepe3 yuyeOHBIM MaTepuas, CIOCOOCTBYIOLMM (DOPMUPOBAHMIO HAyUHOTO
MHUDOBO33DEHUsI, TaK U uepe3 creluduky yueOHON [eSTebHOCTH, TpeOyrolei
MPO/IOJDKUTENTFHON  KOHI[EHTpAllud  BHMMAaHUSI, CaMOCTOSATENIbHOCTH, AaKKYpPaTHOCTU M
OTBETCTBEHHOCTH 3a TOJ/TyUYeHHBIM pe3y/IbTarT.

B ocHoBe MeToAuKu 00yueHusi anreOpe W HauajaM MaTeMaTUYeCKOTO aHaliv3a JIeKUT
JesiTe/IbHOCTHBIN TIPUHIUTT 00yUueHusI.

B cTpyKTYype yueOHOro Kypca «Anrebpa v Hauajla MaTeMaTUYeCKOTr0 aHa/Tu3a» BbI/le/IeHbI
C/IeAyIoIre CoJepsKaTe/IbHO-MeTOANUecKre JMHUN: «Uuciia ¥ BBIUMCIeHUS», «DyHKIUH H
rpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauasa MaTeMaTHUeCKOro aHa/iu3a», «MHOXKecCTBa
W JIOTHKa». Bce OCHOBHBIE COJiepKaTe/TbHO-MeTOUUeCKUe JTMHUN U3YUYaloTCs Ha MPOTSHKeHUN
IBYX JjieT o0yueHWsI Ha ypOBHe cpefiHero o6iiero obpa3oBaHusi, eCTeCTBEHHO JOTIOJHSS JPYT
7pyra ¥ TIOCTEIeHHO HaCHIasiCb HOBBIMH TeMaMHM W pa3fiesiaMd. JlaHHBIM y4eOHBIM KypC
ABJIIETCSI WHTETPAaTUBHBIM, TIOCKOJIbKY 00ObeAuHseT B cebe cojep)kaHWe HECKOJBKUX
MaTeMaTUYeCKUX JUCIUIUINH, TaKUX Kak anrebpa, TPUrOHOMETPHs], MaTeMAaTUUeCKUN aHa/ln3,



TeOpUsi MHO>KeCTB, MaTeMaTHuecKasi JIoTUKa U Jpyrue. [lo mMepe TOro Kak oOyuaroifuecs
OBJIaZIeBalOT BCE Oojiee IIMPOKKMM MaTeMaTHYeCKHMM arfapatoM, y HHUX I[10C/ie[0BaTebHO
(dopMUpyeTCsT U COBEpIIIEHCTBYETCSI YMEHHe CTPOHTh MaTeMaTHYeCKYyI0 Mojellb peabHOU
CUTYyal[iH, TIPUMEHSTh 3HaHUs, TOJIydeHHble TP W3Y4YeHWH y4ueOHOTO Kypca, JJis peleHwus
CaMoCTOSITe/TbHO ChOPMYJ/IMPOBAHHON MaTeMaTHUeCKOW 3a/laud, a 3aTeM WHTepIIPeTUpPOBATh
CBOM OTBeT.

Copep>kaTelbHO-MeTO[UUeCKast ~ JUHUS  «Yucaa W BBIUMC/AEHHWS»  3aBepIllaeT
cdopMUpOBaHre HABBIKOB HWCIIO/b30BaHUs JIeMCTBUTEBHBIX UKMCe/, KOTOpoe ObI0 HayaTo Ha
ypOBHE OCHOBHOTO 001iero obpa3oBaHus. Ha ypoBHe cpefiHero o6iiero obpa3oBaHusi ocoboe
BHUMaHUe yzesisieTcsi JOPMUPOBAHUIO HABBIKOB PALIMOHAIbHBIX BBIUKMCIEHUN, BKIFOUYAIOIINX B
cebs1 MCIT0/Ib30BaHKe PA3/IMYHBIX (POPM 3aITUCH YKC/Ia, YMEHHe Je/1aTh TTPUKUIKY, BBITIOTHITh
NpUOMKEHHBIE  BBLIUMC/EHWS,  OI[eHWBaTh  UWC/OBble  BbIpaKeHWs, paboratb ¢
MaTeMaTUueCKUMH KOHCTaHTaMU. 3HaKOMbie 00yJaroiMCsi MHOXKeCTBa HaTypasbHbBIX, 1IeJIbIX,
palMOHaNIbHBIX U JeNCTBUTETbHBIX UMCe/T JOTIOMHIFOTCS MHOXKeCTBOM KOMITJIEKCHBIX umces. B
Ka)KZIOM M3 3TUX MHOXKECTB pacCMaTpPHBAIOTCsS CBOMCTBEHHBIE eMy CITel[i(UUecKre 3a/jauu U
orepaiuu: /ieJieHrde Hailesio, OllepUpOBaHMe OCTaTKaMM Ha MHOJKECTBe LIeJbIX UHcesi, 0coObie
CBOMCTBA palMOHA/IbHBIX W WPpAl[MOHABHBIX UMCes/, apudMeTHUeCKUe OIeparjii, a TaKkKe
M3B/iledeHre KODHsI HaTypaJbHON CTelleHH Ha MHOXXeCTBe KOMIUIEKCHBIX umces. Brarogaps
MoC/IeIoBaTe/IbHOMY — PacIIMPeHMI0  Kpyra HCIOJb3yeMbIX UHCeJT W 3HAKOMCTBY C
BO3MOXKHOCTSIMM WX TIPUMEHeHUs [Jid pellleHus pa3/MuHbIX 3aZiau  (OpMHUPYeTCs
npe/iCTaB/ieHe O eMHCTBE MaTeMaTWKW KaK HayKd W eé poJid B TIOCTPOEHWM Mojeseu
peasibHOTO MUPa, LIIUPOKO UCTIOIb3YTCs 000011IeHre Y KOHKPeTU3alusl.

JIuausi «YpaBHeHUs] U HepaBeHCTBa» peaym3yeTcss Ha TPOTSKEHUM BCero oOydeHUs: Ha
ypoBHe cpenHero o0imiero o0pa3oBaHHsl, TIOCKOJIBKY B KaXXZoM paszene IIporpaMmbl
TIpelyCMOTPEHO pellleHre COOTBETCTBYIOIIUX 3a/lau. B pe3ysnbrare o0yuaromiuecs oB/afieBaloOT
pa3/IMUHbIMA MeTO/IaM{  pellleHHs] paljMOHalbHbIX, HWPPAlMOHAIBHBIX, TI0Ka3aTe/bHBIX,
norapuMUUeCKHUX U TPUTOHOMETPHUUECKUX ypaBHEeHUI, HEPABEeHCTB M CUCTEM, a TakKXKe 3ajiau,
coiepyKallux TlapaMeTpbl. [loyueHHBIe YMEHUs ITUPOKO HCIOIB3YIOTCS TIPU HCC/Ie[OBaHUH
(GYHKIMM C TIOMOIIBIO TIPOM3BOJHOM, TpH pelleHnd TPUKIAAHBIX 3a7ad M 3aZiau  Ha
HaxoX/eHrne HauOOo/bIINX W HauMeHbIIMX 3HaueHWd GyHKIUU. [JaHHasi cofeprkaTe/ibHasi
JIMHAS BK/TIOUaeT B cebs Takke (hOpMUPOBAHWE YMEHHUH BBITIO/IHATL PAaCUEThl 10 (OpMyJiaMm,
npeoOpa3oBaHusl PalMOHAIbHBIX, WPPAI[MOHAIBHBIX W TPUTOHOMETPHUUECKUX BLIPAKEHWH, a
TaKKe BBID@KEHUM, CoJepKallluX CTeleHHW U JiorapudMmbl. braromaps u3yudeHHIO
ajirebpanyeckoro Marepuasga TPOMCXOAUT JajbHelilllee pa3BUTHE aATOPUTMUYECKOTO W
abCTPaKTHOI'O MBIIIEHHST 00yYarouxcsl, JOPMHUPYIOTCS HAaBBIKH e [yKTUBHBIX PACCY>KIE€HUH,
paboThI C CUMBOJIbHBIMH (hOpMaMH, TIpe/[CTaB/IeHHsT 3aKOHOMEPHOCTEH 1 3aBUCUMOCTeH B BU/E
PaBeHCTB M HepaBeHCTB. AsireOpa mpejjaraer 3Q¢eKTHBHbIE WHCTPYMEHTHI /I pellleHus
MPAaKTUUeCKUX U eCTeCTBeHHO-HAayUHbIX 3a/lay, HarJis[HO JeMOHCTPUPYET CBOU BO3MOXXHOCTH
Kak si3bIKa HayKHU.



CopeprkaTenbHO-MeToAuUecKasi MMHUS «DyHKIMM U rpaduKu» TEeCHO TeperyieTaeTcs C
OPYTUMH  JIMHUSAMUA  yueOHOTO Kypca, TIOCKOJIbKY B  KakKOM-TO CMbIC/e — 3aJaéT
MOC/IeJOBaTe/lbHOCTb ~ M3yUeHWs Marepuasna. VI3syyeHWe CTeleHHOW, I10OKa3aTe/bHOM,
Jorapu(pMrUYecKOr ¥ TPUTOHOMeTPUYEeCKHX (PYHKLIMH, UX CBOWCTB U rPa(PMKOB, UCII0/Ib30BaHUE
byHKUMN 75 pellieHUs 3a/jau U3 APYruX yueOHBIX IMpeJMeTOB U peaibHOW >KU3HU TEeCHO
CBSI3aHO KaK C MaTeMaTU4yeCKUM aHaIu30M, TaK U C pelleHreM YpaBHeHUM Y HepaBeHCTB. [Ipu
3ToM OoJibllloe BHUMaHUe yzesnsieTcsi (OPMUPOBAHUIO yMeHUsI BbIpaXkaTb (opMyJiaMu
3aBUCUMMOCTH MeX/y pa3/IMYHbIMU BeJTMUMHAMHU, UCC/IeJOBATh MOyUYeHHble (DYHKLIUHU, CTPOUTh
ux rpaduku. Marepuan 3TOM COJep)KaTelbHOM JIMHUW HalleJleH Ha pa3BUTHE YMEeHUM WU
HaBBIKOB, IMO3BOJIAIOIIMX BbIPa)XaTh 3aBUCHMOCTH MeXZY BeIMUMHaMHU B pas3/M4HON (opMe:
aHa/IMTUUeCKoW, rpaduueckoldi UM cjoBecHOW. Ero wusyyeHue crocoO6CTByeT pa3BUTUIO
a/ITOPDUTMUYECKOTO  MBIIIEHUs, CIIOCOOHOCTM K  0000IeHn0 ¥ KOHKpeTH3alluy,
VICITI0JIb30BAHUIO aHAJIOTHH.

CopepxxarenbHas nvHUs «Hauana MatemMaTHyeckoro aHasvsa» IO3BOJIIeT CYILIeCTBEHHO
paCIIMPUTh KPYT KaK MaTeMaTUUeCKUX, TaK U TIPUKIAHBIX 3a/lay, JOCTYIHbIX 00yuaroumcs,
TaK KaK y HUX IOSIBJISIETCS BO3MOYXHOCTb CTPOUTD I'Pa(MKHU C/I0’KHBIX (DYHKLMH, OTIpeZiesiiTh UX
HauOoJIbIlIMe ¥ HavMeHbllIMe 3HaueHHsl, BBIUMCATD II0aAu (Uryp u o0BbEMBI Tesl, HAXOAUTh
CKOPOCTU ¥ YCKOpeHMsl TMpoLeccoB. [laHHasi cojepikaTesbHasi JIMHUS OTKPbIBaeT HOBBIE
BO3MO)>XHOCTH TIOCTPOEHMSI MaTeMaTUUeCKUX MOJe/iel peasbHbIX CUTyalui, I03BOJISIET
HaxOJUTh HawW/Iyullee pelleHVe B MPUK/IaJHbIX, B TOM YHMCJ/Ie COLMaIbHO-3KOHOMUYECKUX,
3aZlauaXx. 3HAKOMCTBO C OCHOBaMM MaTeMaTUuUeCcKOro aHaju3a CII0COOCTBYeT pa3BUTHUIO
abcTpakTHOro, (POpMabHO-IOTMYECKOT0 U KPeaTHBHOTO MbIlIeHus], (POPMUPOBaHUI0 yYMeHUN
pacrno3HaBaThb TMPOSIBJIEHHSI 3aKOHOB MaTeMaTMKW B HayKe, TeXHUKeE W MCKYCCTBe.
OO6yuatorecss y3HAlOT O BBIJAIOMIMXCS pe3y/bTaTax, I[0JyueHHbIX B XOJle Ppa3BUTHUS
MaTeMaTHKU KakK HayKd, U 00 uX aBTOpax.

CopepkaTenbHO-MeTo[uUeckasi JUHUS «MHOXecTBa W JIOTWKa» BK/IHOUaeT B cebst
3/7IeMeHTbl TEOpMM MHOXKECTB M MaTeMaTUYeCKOW JIOTMKW. TeOopeTMKO-MHOKeCTBEHHbIe
npe/iCTaB/eHys TIPOHU3bIBAIOT BeCh KYPC IIKOJbHOM MaTeMaTWK{ U TIpefjiaraloT Haubosee
YHUBEPCA/bHBIN SI3bIK, 00beJUHSIIOIIMN BCe pa3jesbl MaTeMaTUKU U eé TIPUIOXKeHUH, OHU
CBSI3bIBAIOT pasHble MaTeMaTH4yecKue AUCLIUIUVIMHBI U WX TPWIOXKEHHs B elUHOoe 1iefoe.
[ToaToMy Ba)KHO [laTh BO3MOXKHOCThH OOyuaroliemycsi IOHUMaThb TeOpeTUKO-MHOKeCTBeHHbIN
A3bIK COBDEMEHHOU MaTeMaTHMKU M MCII0/Ib30BaTh €ro /il BbIpaKeHUs1 CBOUX MbICael. Jpyrum
Ba)KHbIM NPU3HAKOM MaTeMaTHKU KakK HayKu cCjiefyeT NMpU3HaTb CBOWCTBEHHYHO €l CTPOTOCTb
obocHOBaHMI W c/e/joBaHMe Orpefie/IéHHbIM TpaBWaM I[IOCTPOEHUsl [I0Ka3aTesbCTB.
3HaKOMCTBO C 3/IeMeHTaMM MaTeMaTU4YecKOW JIOTUKU CIOCOOCTBYeT pa3BUTUIO JIOTUUECKOTO
MBIIIEHUs] 00yUaroIUXCs, TI03BO/IsIeT UM CTPOUTh CBOW PacCy»K/eHUsi Ha OCHOBE JIOTHUeCKUX
npaBui, JOPMUPYET HaBbIKK KPUTUUYECKOT'O MBILLIJIEHUS.

B yuebHOM Kypce «Anrebpa M Hauaja MaTeMaTMUeCKOTrO aHaau3a» MPUCYTCTBYIOT
OCHOBbI ~ MaTeMaTUUeCKOTO  MOJeJIMPOBaHUs, KOTOpble  TpH3BaHbl  CIIOCOOCTBOBATh



(GbOpMUpPOBaHKIO HABLIKOB TOCTPOEHUs] MOJesield peajbHbIX CUTyalyid, UCC/IeOBaHUSI 3THUX
Mojlesiell C TIOMOIIbIO arrapara aarebpbl U MaTeMaTH4YecKoro aHajiv3a, WHTeprpeTaluu
MOJIyYeHHBIX pe3y/bTaToB. Takue 3a/JaHus BIUIETEHbI B Ka)KJbIM W3 pa3fe/ioB IMPOrpamMMBbl,
MOCKOJIbKY BeChb Marepuasn yuebHOro Kypca IIIMPOKO UCIIOJIb3yeTCs [/Isl PelleHus PUKIaJHbIX
3ajau. [lpu pelleHMM peasibHBIX MpaKTHUeCKHWX 3afad  oOydaroiuiecsi pa3BUBAIOT
HabJ/Tt0jaTe/IbHOCTh, YMeHHEe HaxO[uTh 3aKOHOMEPHOCTU, abCTparupoBaThCs, MCIOJIb30BaTh
aHasiorvto, 060011aTh U KOHKpeTU3upoBaTh Mpobsemy. [esiTelbHOCTH 1O (HOPMHUPOBAHUIO
HaBBIKOB peIlleHHs TIPUK/IaIHbIX 33/lau OPraHU3yeTCs B MpoLiecce U3y4yeHus: BCeX TeM yueOHOro
Kypca «Asirebpa v Hayajia MaTeMaTUYECKOTO aHaT|3a».

['eoMeTpusi sB/sseTCS OJHMM U3 0a30BbIX KYpCOB Ha YpOBHe cCpejiHero o0Imero
oOpa3oBaHMsl, TaK Kak obecrieurBaeT BO3MOXXHOCTb W3yUeHHUSI [JUCILUIUIMH eCTeCTBeHHO-
HayyHOU HarpaB/JeHHOCTHU W TIpeAMEeTOB T'yMaHUTapHOro LWK/aa. [I0CKO/BKY Jiormueckoe
MbIlIeHe, (opMupyeMoe TpU W3ydeHWHd OO0YyYaroIUMUCS TIOHATHHWHBIX OCHOB TeOMeTpHH,
TP /I0Ka3aTe/IbCTBe TEOPeM U MOCTPOEHUH LIeMOYKHY JIOTUYeCKUX YTBEP>K/IeHUM NPy pellleHun
reoOMeTpUYecKUx 3ajlauy, YMeHHe BBbIJBUraTb M OIMNpPOBepraTb TMIIOTE3bl HENOCPeACTBEHHO
MCI0JIb3YIOTCS TIPU pellleHUM 3aJlau eCcTeCTBeHHO-HAayYHOTro 1[MK/Ia, B YaCTHOCTH (DU3NUYEeCKUX
3a/au.

[lens ocBoeHHs TIporpamMmbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayO1éHHOM ypOBHe —
pa3BUTHE WHAWBHAYaATbHBIX CIMOCOOHOCTEM OOyJarOImUXCs TPU W3YYeHWW TeOMeTpUH, Kak
COCTaB/ISIFOIIeM MpeAMeTHOM obmacth «MareMatika M WHGOpMaTHKa» depe3 obecrieueHue
BO3MO>KHOCTH TIPUOOpeTeHHs] U UCII0/b30BaHUs Oosiee ryOOKMX TeoMeTpUUYecKUX 3HaHUW U
JercTByl, crelfubUYHBIX TeOMeTPUM, U HeoO0XOIUMbIX /ISl YCIeITHOro TpodeccoHalIbHOTO
oOpa3oBaHuUsl, CBSI3aHHOTO C UCII0J/Ib30BaHUEM MaTeMaTHKH.

[TpropUTeTHBIMU 3aZlauaMi Kypca TeOMeTprH Ha yry0/1éHHOM ypOBHe, PACIITUPSIOIIUMU
Y YCUIMBAIOIIMMU KypC 0a30BOT0 YPOBHS, SIBJISIFOTCS:

paciiupeHue TIpe/ICTaBJeHusi O TeOMeTpUM KaK YaCTU MHPOBOM KYJIbTYpPbl U
(dhopmMuUpOBaHHe 0CO3HAHUS B3aMMOCBSI3U TeOMEeTPHUH C OKPY>KarollM MUDPOM;

dbopMupoBaHre Tpe/CTaB/IeHUs] O TMPOCTPAHCTBEHHBIX (PUrypax KakK O BaKHEUIIUX
MaTeMaTU4YeCKUX MOJeNsiX, TO3BOJISIOUIMX ONMChIBaTh W M3yyaTh pasHble SBJEHUs
OKpY»Kaloll[ero Mypa, 3HaHHe TIOHATUHHOTrO anrapara 1o paszeny «CTepeoMeTpusi» yuebHOro
Kypca reoMeTpuy;

dbopMUpoBaHre yMeHUs B/a/leTb OCHOBHBIMU TMOHSITUSIMU O MPOCTPAHCTBEHHBIX (PUTypax
M UX OCHOBHbIMH CBOWCTBaMH, 3HaHWe TeopeM, (JOPMy/J U YMeHHe WX MPUMEHSThb, YMEHUS
JI0Ka3bIBaThb TeOPEeMbI U HaXOJUTh HeCTaHApTHbIE CTIOCOOBI pelieHus 3a/ay;

dbopmMupoBaHHMe yMeHMs pacliO3HaBaThb HA uepTeXkax, MOJEJSIX U B peajbHOM MHpe
MHOTOTPaHHUKM U TeJia BpallleHUsi, KOHCTPYHMPOBaTh reoMeTpUuecKre Mo/ieny;



¢opMupOBaHHWe  TIOHMMaHHSI  BO3MOXXHOCTM  aKCMOMaTHMYeCKOro  IOCTPOEHHs
MaTeMaTUueCcKUx TeopuM, (JOpMUpOBaHMe TMOHUMAaHWS POM aKCMOMATHKU MpY IPOBeJeHUU
pacCyXJeHuis;

(¢opMHpOBaHre yMeHHMSl B/afleTb MeTOJaMH J[l0Ka3aTelbCTB M aJrOPUTMOB DeLleHus,
yMeHUs UX TIpUMEHSATb, I[IPOBOJMUTH JlOKa3aTe/bHble pAaCCYy)XX/JeHHsT B XOJe pelleHust
CTepeoOMeTpUYeCKUX 3a/lad M 3a/ay C [pakKTUYeCKUM Cojiep)kaHueM, (opMHUpOBaHUe
npe/iCTaB/eHdss O HeoOXOJUMOCTH [l0Ka3aTeqbCTB TpPU OOOCHOBAaHMM MaTeMaTHUUeCKUX
YTBEP)XEeHWW U POJIM aKCHOMAaTHKU B MPOBeJI€HUY elYKTUBHBIX PACCYKIeHUM;

pa3BUTHe U COBEpIIEHCTBOBaHWE WHTE/JIEKTYalbHbIX W TBOPYECKUX CriocobHOCTel
oOyuarolyxcsl, T03HaBaTeJbHOW aKTUBHOCTH, HWCC/Ie[0BaTe/bCKUX YMEHWUW, KPUTUYHOCTU
MBILLLJIEHUS, UHTEPeca K U3yUYeHUI0 TeOMeTpUH;

(¢opMHpoBaHre (PYHKI[MOHA/JILHOM TPAMOTHOCTH, peJIeBAHTHOW TeOMETPUU: YMeHUs
pacrio3HaBaTh TIPOSIBJIEHUS] TeOMEeTPUYeCKUX TIOHSTHM, OOBEKTOB U 3aKOHOMEpHOCTel B
peaibHbIX >KU3HEeHHBIX CUTYalUsiX U MPU W3yUYeHUM APYruX yueOHBbIX MpeJMeTOB, MPOsBIeHNUs
3aBUCMMOCTEM M 3aKOHOMEDHOCTEM, MOJE/MPOBaHUsl peanbHbIX CUTyal[dd, HCCAe[0BaHUS
MOCTPOEHHBIX MO/leJiel, MHTepIpeTaLyy MOJIyYeHHbIX pPe3yJ/IbTaToB.

OCHOBHBIMHM COJlepyKaTeTbHbIMUA JIMHUSMH ydeOHOro Kypca «['eometpusi» B 11 Kmacce
ABNISIOTCA: «Teya BpaleHusi», «BeKTOpbl U KOOpJAWHATBl B TIPOCTPAHCTBE», «/IBWKEHHUS B
MIPOCTPaHCTBe».

CdopmymipoBanHoe Bo ®PI'OC COO TpeboBaHHE «yMETb OMNEPUPOBATh TOHSITUSIMU»,
pe/ieBaHTHBIMU TeOMeTpUHM Ha yriay6séHHOM ypoBHe oOyueHusi B 11 Kjacce, OTHOCHUTCSI KO
BCEM COjlep)KaTe/IbHbIM JIMHUSAM yueOHOro Kypca, a (opMHpOBaHHe JIOTMUECKHUX YMEeHHM
pacripefiesisieTcsi He TOJLKO TI0 COZiep>KaTelbHbIM JIMHWSM, HO U TIO TO/laM OO0yueHUs.
Copepkanre o00Opa3oBaHMs, COOTBETCTBYIOIlee TIPeJIMETHBIM pe3y/ibTaTaM OCBOEHUS
denepanbHOM paboueii porpaMMebl, pacrpesie/éHHbIM 10 rojlaM 00y4yeHUs], CTPYKTYPHPOBaHO
TakuM 00pa3oM, uTOObl KO BCEM OCHOBHBIM, TPUHIMIUAIBHBIM BOMPOCAM OO0yYarol[uecs
oOpalljaMch HEeOJHOKPAaTHO. JTO TI03BOJISIET OPraHW30BaTh OB/aJieHWe TeoMeTpUUeCKUMU
TIOHATUSMUA U HaBbIKAMU I10C/Ie[JOBATe/IbHO W TIOCTyIaTenbHO, C COO/OZieHreM MpUHIUIIA
MPeeMCTBEHHOCTH, a HOBble 3HAHUSI BK/IOUaTh B OOIIyI0 CHCTEMY TeOMeTPUUeCKUX
TIpe/icTaB/IeHU 00yYaroIuXcsl, paciupss U yriay0ssisi e€, o6pa3ys IpouHble MHO)K@CTBEHHbIe
CBSI3U.

[Tepexo/ K U3y4eHUIO reOMeTPUM Ha yryO/IEHHOM YPOBHE TT03BOJISIET:

co3matb ycnoBus s guddepeHIMalii  00yueHUsi, TOCTPOEHUs WHAWBU/Ya/IbHBIX
oOpa3oBaresibHBIX MporpamM, obecrieunTb yriayOnéHHOe U3yueHHMe TeOMeTpUM  Kak
cocTaBJIsifollel yueOHOTo npeiMeTa «MaTeMaThKa»;

TMIO/ITOTOBUTH 00yYaroIIMXCs K TIPOO/DKEHHI0 M3yUeHHsI MaTeMaTHKA C yuéToM BbIOOpa
Oynayieii npodeccun, obecreurBasi MPeeMCTBEHHOCTb MeXAY OOIMM U npodeCcCrOHaTbHBIM
oOpa3oBaHUEM.



Ha mu3yuenne yuebHoro Kkypca «Marematuka» B 11 Knacce orBoaurcsa 204 uvaca (6 yacoB
B Hezlemo) - (anrebpa 1 Havasa aHa/mu3a - 4 yaca B Heziemo (136 yacoB B rof), reoMeTpus - 2
yaca B HeJie/t0 (68 uacoB B ropn)).



COAEPXXAHUE OBYUEHUA

Aﬂreﬁpa U Hald/ild dHd/IM3d

TpuronoMmerpudeckue GyHKIUN

Ob6nacte ormpefiefleHdss W MHOXECTBO 3HAUeHWUM TPUTOHOMETPUUECKUX —(DYHKI[HIA.
YeTHOCTb, HEUETHOCTb, EPUOJUUHOCTb TPUTOHOMETpUUeCKUX (yHKLMU. CBOUCTBO (DYHKIIMM Y
= cosx u ee rpaduk. CBoicTBO (HyHKIMU Y = sinx U ee rpaduk. CBONCTBO U rpadyku PyHKLUN y
=tgx uy = ctgx. ObpaTHbIe TPUTOHOMETPUUECKHE (PYHKIUH.

ITpou3BoHaA ¥ ee reOMeTPUUYECKUIN CMBICT

[Mpegen mnocnemoBaTenbHOCTH. Ilpemen  ¢yHKIMKM.  HerpepblBHOCTb — (DYHKLIMH.
Ornpenenenve mnpousBogHoW. [lpaBuna auddepenuypoBanus. [Ipon3BojgHas CTereHHOU
¢yskiun. [Tpou3BoiHbIe 37IeMeHTapHbIX PYHKLUNA. ['eoMeTpruecKuii CMbIC/ TPOU3BOJHOM.

IIpyMeHeHHe IPOU3BO/JHOM K HMCC/IeA0BaHUI0 (PyHKUI

Bo3pactanne wu yObiBaHue GYHKIMH. OKCTpeMyMmbl (yHKuuuM. Haubosbiliee u
HavMeéHblllee 3HadUeHUsA (by'HKLlI/II/I. HpOI/I3BOAHaH BTOpPOI'o TIIOpsAAKd, BBIMMYK/JIOCTb KW TOYKH
nieperu0a. [Toctpoenue rpadukoB HyHKIUH.

IlepBooOpa3Has u HHTerpasl

[TepBooOpa3Hasi. IlpaBuia HaxoKAeHHs TIepBooOpa3HbIX. Ilmoiaas KpHUBOIMHEHHOM
Tparieljui. VHTerpa/l ¥ ero BblUMC/IeHWe. BblunciieHWe Tuoaeil GUryp C IMOMOIIIbIO
uHTerpana. lIlpuMeHeHVWe WHTerpajsioB J/s pelleHUs (u3nueckux 3agad. IIpocreiue
nvddepeHiMaibHble YpaBHEHUS.

Kom0uHaTopuka

MaremaTrueckasi WHAYKIWA. HpaBI/IJ'IO TMMpon3BeeHUs. Pa3MEH_[eHI/IH C
HOBTOPQHI/IHMI/I.HGPECTE]HOBKI/I. Pa3MEH_[eHI/IH 6e3 HOBTOpEHHf/i. CoueTtanust 0e3 HOBTOPEHI/Iﬁ n
6unom Herotona. CouetaHusi C MOBTOPEHUAMMU.

O/ieMeHThI TeOPHH BepOSITHOCTEeH

BepositrHocTh  coObiTHsi.  Cro)keHHWe  BepOSITHOCTeM.  YC/OBHasi ~ BepOSITHOCTb.
He3aBucuMOCTE COOBITHM. BeposTHOCTH TIPOM3Be/eHHs He3aBHUCUMBIX COObITHHM. dopmysa
Bepnysu.

KomMmniekcHble yuciia

OrnpepiesieHrie  KOMIUIEKCHbIX uucesn. CriokeHHe U YMHOXKeHUe KOMIUIeKCHBIX YMCel.
KomriiekcHo cornpspkeHHble yncia. Mogynb KOMIUIEKCHOro uucia. Ornepanuu BBIUWTaHUS U
Jenenus. I'eomeTpuyeckas UHTepIipeTaljisi KOMILIEKCHOTO yKc/aa. TpUroHomerpuueckas popma
KOMIUIEKCHOTO 4uC/la. YMHOXeHWe U JleJleHue KOMIUIeKCHBIX 4YMCesl, 3alldCaHHBbIX B
TpUuroHoMmetpuueckoi opme. @opmysna MyaBpa. KBazpaTHble ypaBHeHUs] C KOMILIEKCHbIMU
Hen3BeCTHbIMU. VI3B/ieueHre KOPHS M3 KOMIIEKCHOTO uncia. Anrebpanyeckre ypaBHEHUsI.



I'eomeTpusn

Tena BpaleHus

[ToHsITHS: [WIWHJPWUYECKass TIOBEpXHOCTh, KOHWYeCKass TIOBEPXHOCTh,
cepuueckass TIOBEpXHOCTb, oOOpa3ymolue ToBepxHOcTel. Tema BpalleHus:
LUIUHAD, KOHYC, yCeUuéHHbIM KOHYC, cdepa, map. B3anMHoe pacrosioxeHue
chepbl M TUIOCKOCTH, KacaTejibHasi TIJIOCKOCTh K cdepe. V3o00pakeHue Ten
BpallleHHs1 Ha TUIOCKOCTU. Pa3BépTKa LuauHApa U KoHyca. CuMmMeTpusi chepbl U
1iapa.

O6béM. OcHoBHBIe CBoMcTBa 00BEMOB Ten. Teopema 006 00BEMe
MIPSIMOYTOJILHOTO  Tlapasijiesieniuriefia ¥ ciefcTBusi u3 Heé. OObEM mMpsiMonl U
HaK/IOHHOM MPW3MBbI, LIWIMHAPA, MMPaMUIbl U KOHyca. OO6bEM I11apa M 1apOBOTO
CerMeHTa.

KombOuHaiiy Tes BpalljeHWsi U MHOTOTPAaHHUKOB. IIpu3ma, BIMcaHHasi B
LUWIWHAD, OIMKWCAHHas OKOJ0 UWiuHApa. IlepeceyeHne cdepbl W 11apa C
rockocThio. Kacanue mapa u cdepbl MI0CKOCThIO. [TOHSITMUE MHOTOrpaHHMKA,
OMMCAHHOTO OKOJI0 C(epbl, C@epbl, BIMCAHHOM B MHOTOIPDaHHUK WIA TeJj0
BpallieHusl.

[Tnouagp MOBEPXHOCTH LWIWHAPA, KOHYyCa, MUIOLIab Cepbl U eé yacTeu.
[Tomobue B mpocTpaHcTBe. OTHOIIEHHWEe OOBEMOB, TIUIOINIA/lell TOBEPXHOCTeM
nogo6HbIX ¢uryp. Ilpeobpa3oBaHue mofo0usi, roMoTeTusi. PellleHre 3ajau Ha
TIJIOCKOCTH C MCI0J/Ib30BaHUEM CTePeoMeTPUUeCKHX MEeTO/IOB.

[TocTpoeHure ceueHUi MHOTOTPAHHUKOB Y TeJT BpallleHUsl: CeueHus1 LIWIMHAPA
(napassielkHO W TEpPIeHJUKY/SIPHO OCH), CeueHUs] KOHYyca (TapasijiesibHble
OCHOBAHMIO U MPOXO/SIFie uepe3 BepIlKHY), CeueHusl 11apa, MeTo/bl IOCTPOEeHHUS
CeueHUl: MeTOJ, C/iefloB, MeTO/, BHYTPEHHEI0 MPOeKTUPOBaHUs, MeTO/, TepeHoca
CeKYILer TIJIOCKOCTH.

BeKTOpbI U KOOP/JUHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepanuu Haj BeKTopamu. BekTopHoe
yMHOXeHHe BeKTOpoB. CBOHCTBa BEKTODHOrO YMHOXeHusi. [IpsiMoyrosibHas
cucTemMa KoopJuHat B ripoctpaHcTBe. KoopauHathel BekTopa. Pa3nokeHre BeKTOpa
no 6asucy. KoopAuHaTHO-BEKTOPHbI MeTOJ TIPDU pelleHUH T'eOMeTPUUeCKUx
3azau.

JIBM)KeHUs B IPOCTPAHCTBe

[Bwkenus mpoctpadHcTBa. OtobOpakeHus. [IBMKEHUSI M PaBeHCTBO (HUTYP.
OOmue cBoOMCTBA [IBWKeHWW. Bujbl JBWKeHUM: mMapase/bHbli  epeHoc,
1[eHTpa/ibHasi CHMMeTpHsl, 3epKajbHasi CUMMETpPUs, TIOBOPOT BOKPYT TIPSIMOIA.
[Tpeobpa3oBanus nogobus. [Tpsimas u chepa ditiepa.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHMNA YUYEBHOI'O KYPCA
"MATEMATUKA" (YTJIYBJIEHHEIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WieHa  pOCCUHCKOoro  oOIlecTBa,  Ipe/CTaB/lieHHe O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUSI Pa3lUUHbIX CTPYKTYp, SIBJIEHUH,
npoLeAiyp TpakAaHCKoro obiiectBa (BBIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aUMMO/IEICTBOBATh C COLIMA/JIbHBIMM MHCTUTYTaMU B COOTBETCTBUM C UX
(YHKIUSIMU U Ha3HaUEHUEM;

2) NaTpUOTUYECKOr0 BOCIIUTAHMSA:

chOopMHUPOBAaHHOCTb POCCUNCKOW I'PaXKAaHCKON WAEHTUUYHOCTH, YBa)KEHUS K
TMPOLLJIOMY M HACTOSLLIEMY POCCHUMCKOW MaTeMaTHKH, LIeHHOCTHOE OTHOIIEeHWe K
JIOCTMYKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCIO/Ib30BaHWe 3TUX [JOCTWKEHUW B [IPYrMX HayKaX, TexXHOJIOTUsiX, cdepax
9KOHOMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHWe YXOBHBIX L|EHHOCTEX POCCUMCKOIrO Hapoja, C(hopMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HaHUs, 3TUUECKOrO TIOBEJIeHUSs], CBS3aHHOIO C MPAKTUYECKUM
NpUMeHeHeM [IOCTM)KEHUM HayKu W [esTeJIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHKEe yCTOWUYUBOTO Oyyliiero;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

3CTETUYECKOe OTHOLLIEeHWe K MHUpPYy, BK/IKOUas 3CTETHUKY MaTeMaTU4ecKHhX
3aKOHOMEpPHOCTeM, 00BEKTOB, 3a/lau, PelleHnd, pacCy>KeHH, BOCTIPUMMUYHBOCTD
K MaTeMaTUueCKUM acrieKTaM pPa3/IMUHbIX BUJOB UCKYCCTBa;

5) ¢pu3nuecKoro BOCIMTAHUA:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
WHTepecax 3/10pOBOTo U 6e3omacHoro obpasa yKU3HH, OTBETCTBEHHOe OTHOIIIeHHe K
CBOEMY 37I0pOBBLIO (3[0pPOBOe TMUTaHWe, COATaHCHUPOBAHHBIA PEXXUM 3aHATUN U
OT/bIXa, pery/sipHasi (pu3ndeckass akTUBHOCTh), (hU3MUYeCKOe COBepIIeHCTBOBAHUE
TP 3aHSTUSX CTIOPTUBHO-03[0POBUTEIBHOU eSITeTbHOCTHIO;

6) TPyAOBOro BOCIUTAHMS:

rOTOBHOCTb K TPYAY, OCO3HaHWe LIeHHOCTU TpyAoio0us, HHTepeC K
pa3MuHbiM  cepaM  mpodecCHOHaTbHOM  JeATeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TPUIOKeHUsIMHM, YMeHHe COBepIllaThb OCO3HAaHHBIA BBIOOD
Oyayiieii mipodeccMd W peanM30BbIBaTH COOCTBeHHbIE JKHW3HEHHBbIE TIIaHBI,
TOTOBHOCTH U CIMOCOOHOCTH K  MareMaThuueCKoMy  00pa3oBaHHI0O U



camMo0bpa30BaHUIO Ha TIPOTSHKEHWM BCEM >KU3HHW, TOTOBHOCTb K aKTHBHOMY
YYaCTUIO B PellieHUU MPaKTUUeCKUX 3a/lauy MaTeMaTHUYeCKOUW HarpaB/ieHHOCTH;

7) 3KOJIOTHYeCKOro BOCIIUTAHUA:

Cc(hOpMUPOBAaHHOCTb  3KOJIOTUUECKOM KY/JbTypbl, TOHUMaHWe BJIUSHUS
COLIMA/IbHO-9KOHOMUUECKUX MPOL[eCCOB Ha COCTOsIHWE TPUPO/IHOM U COLMaTbHOU
cpeJipl, 0OCO3HaHUe I7100a/IbHOTO XapaKTepa K0JIOTUYeCKUX npobsiemM, oprueHTaLUs
Ha TpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW i pelleHus 3afad B 007acTu
OKpY>Kalolled Cpejibl, TJIaHWPOBAaHUE TIOCTYNMKOB M OLIEHKM WX BO3MOJKHBIX
T0C/Ie/ICTBUH /11 OKPY>Karolller Cpefibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMSA:

c(hOpMHUPOBAaHHOCTb MHPOBO33PEeHUs], COOTBETCTBYIOI[ET0 COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM W  OOI[ECTBEHHOW TMPAKTUKHW, TIOHHMaHHe
MaTeMaTU4YeCcKOlW HayKd KakK cCQepbl 4ejoBeuecKoW [1esTe/lbHOCTU, 3TarioB eé
pa3BUTHUS U 3HAUMMOCTU [/l PA3BUTHS LIMBWIM3al[MM, OBJIaJleHHEe SI3bIKOM
MaTeMaTUKU M MaTeMaTHUyeCKOW Ky/JbTypOM KakK CpeJCTBOM II03HaHUS MUPa,
TOTOBHOCTh OCYIIECTB/ISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esiTebHOCTh
VIHIMBUYaJIbHO U B TPYMIIe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

ba3oBbie jioruuecKue eficTBUA:

BBISIBJISITb U XapaKTepy30BaTh CyllleCTBEeHHbIe MPHU3HAKA MaTeMaTUueCKuX
O00BEeKTOB, TIOHATHM, OTHOIIEHUM MeXAy TOHATUSIMH, (OPMYIUPOBaTh
orpejie/ieHUs TIOHSITUM, YCTaHAB/IMBATh CYI[@CTBEHHBIM MPU3HAK KaacCU(UKaLvy,
OCHOBaHWUS /1/1s1 0000ITIeHNs U CPaBHEeHUsI, KpUTepUH TTPOBOAVMOTI0 aHa/IN3a;

BOCTIpMHHMATh,  (GOpMy/JMpoBaTb U  MpeoOpa3oBbIBAaTH  CYXKAEHUS:
yTBepuTe/IbHbIe U OTpULlaTe/ibHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCI0BHEIE;

BBISIB/ISITh MaTeMaTUUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MMPOTHUBOPEeYUs
B (hakTax, AMAHHBLIX, HAOJ/IIO/IEHUSIX U YTBEPXKIEHUSX, TIpe/jiaratb KpUTepUuu [jisl
BbISIBJIEHUS] 3aKOHOMEPHOCTEe U MPOTUBOPEeUNH;

Jenatb BBbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUH 110 aHa/IOTHY;

TIPOBO/IUTH CAMOCTOSATE/IBHO 0Ka3aTe/ibCTBa MaTeMaTUUeCKUX YTBEPKAeHUN
(NpsiMble ¥ OT MPOTUBHOTO), BICTPAaWBaTh apryMeHTal[1t0, IPUBOJUTh MPUMephI U
KOHTPIIpUMepbI, 060CHOBBIBaTh COOCTBEHHbBIE CY>KJ€HUS U BHIBO/IbI;

BbIOMpaTh criocob pelneHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapMAHTOB  pellleHus, BbIOMpaTb Haubomee TOAXOAAMMA C  yUETOM
CaMOCTOSITe/TbHO BbIZIEJIEHHBIX KDUTEPUEB).

Bba3oBble ucc/ieioBaTe/IbCKHe JeUCTBHSA:



WCTIO/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT T103HaHUS,
dbopMyvMpoBaTh  BOMpOCH],  (DUKCUpYHOIMe  TpOTUBOpeure,  TpobyemMy,
yCTaHaB/MBaTh MCKOMOE W JlaHHOe, (hOpMHPOBATh TMIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIAI0, MHEHHE;

MIPOBO/IUTb CaMOCTOSITETbHO CTIAHMPOBAHHBIN YKCTIEPUMEHT, MCC/iefloBaHKe
10 YCTAHOBJ/IEHHIO 0COOEHHOCTel MaTeMaThuuecKoro 006beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTeH MeXXTy 00beKTaMH, SIBJIEHUSIMH, ITPOLieCCaMUu;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIEeHHs W BBIBOZBI 110 pe3yJbTaTaM
NIpOBeJEHHOTO  HAOMIOZIeHWs], WCC/Ie/JOBaHUs, OL[eHWBaTh  JOCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHeE TIPOI[eCCa, a TakKXKe BbIIBUraTh
TIPE/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISATH AeUIUThl UHPOPMAIUK, AAHHBIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOTIPOC M [I/Isl peIlieHus 3a/]auH;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHMKOB PA3/IMUHBIX TUIIOB, aHATM3HUPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPETHPOBATh WH(OPMAILIMIO DPA3/IAYHBIX BUZOB U
dbopm TpezicTaB/IeHYS;

CTPYKTYpPHUPOBaTh WHGMOPMALMIO, TIPE/CTaB/IsSTh €€ B pa3/MuUHbIX (opMax,
WJUTIOCTPUPOBATh rpaduuecKu;

OLIeHHBaTh HaZIE>KHOCTh vHbOopMaIuu 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKATHBHbIE YHHBEPCa/IbHbIe YueOHbIe JeHCTBUSA

Oommenue:

BOCTIPUHUMATh ¥ (DOPMY/TMPOBATh CYKIAEHUS B COOTBETCTBUM C YCJIOBUSIMH U
1jeIssMU  OOIT[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pDEHHS B
YCTHBIX U TMHCHbMEHHBIX TEKCTaX, ZlaBaTh MOSICHEHHUS I10 XOJy PpeIleHHs 3ajauH,
KOMMEHTHPOBATh MOYUYeHHBIN pe3y/bTar;

B Xozie 00CY>K[eHHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’>KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3a/laud, BbLICKA3bIBaTh WM, HarleJieHHble Ha TIOMCK
pelleHHs,, COIMOCTaB/IATh CBOU CYXKIEHHS C CYXKIEHHSIMH JPYTMX YuaCTHUKOB
Javajiora, oOHapyKHUBaTh Pa3/IMule W CXOZCTBO IO3UI[UH, B KOPPEKTHOH (hopme
dopMy/IpOBaTh Pa3HOTIACHs], CBOM BO3paKeHMUS;

TIPe/ICTaB/ISATh Pe3yAbTaThl PellleHus 3a/lauM, SKCTiepuMeHTa, MCC/eoBaHus,
IIPOEKTa, CaMOCTOSITE/IbHO BLIOMpaTh (DOpPMAaT BBICTYIUIEHHS C YYETOM 3ajau
Tpe3eHTali 1 0COOEHHOCTeH ayIuTOPHH.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/IATh I/IaH, allTOPUTM pellleHUs 3a/jlauM, BbIOWpaTh Criocob peleHus C
YUETOM HMMEIOIUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOKHOCTEMN, apryMeHTHUPOBaTh
Y KODPEKTUPOBAaTh BApHUAaHThI PeLleHrH C YUETOM HOBOM MH(OPMAaL1H.

CaMOKOHTPO/Ib, SMOIUOHA/IbHBIA HHTE/JIeKT:

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMM  KaK ~ OCO3HAHUS
coBepIllaeMbIX [IeCTBUI M MBICUTE/bHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BafieTh
criocobaMy  CaMOTIPOBEPKH, CAaMOKOHTPOJISI TIporjecca W pe3yJ/bTaTa pelleHus
MaTeMaTHh4yecKol 3ajjauu;

TIpe/IBUJeTh TPYAHOCTHU, KOTOPble MOTYT BO3HUKHYTh TMPY PeIlleHWH 3ajauH,
BHOCHUTb KODPEKTHBBI B [IesiTe/TbHOCTh Ha OCHOBe HOBBIX 0OCTOSITEe/TbCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHHMBAaTh COOTBETCTBHE pe3y/bTaTa [/ U YC/IOBUSAM, OOBSICHITD ITPUUMHBI
JNOCTVKeHUS] WM HeJOCTY)KeHUs pe3y/bTaToB AesTe/lbHOCTUA, HaXO[AUTh OIINOKY,
JlaBaTh OLeHKY PUOOpPeTEHHOMY OIIBITY.

CoBMecTHas JeATe/IbHOCTh:

MOHUMAaTh ¥ WCII0/Ib30BaTh TTPEUMYIIieCcTBa KOMaHAHONW W WHAWBHAYaTbHON
paboThl mMpu pelleHWA yueOHBIX 3a7@y, TIPUHAMATL IieJib COBMECTHOMU
JesiTe/IbHOCTH, TIJIAHWPOBATh OpPraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BUJIbI paboT, [OroBapuBaTbcsi, 0OCY)XAAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIKUX JTFO/1e1;

y4acTBOBATh B T'PYMIOBBIX (opMax paboTel (00Cy>KaeHMs, 0OMeH MHEHHH,
«MO3TOBble INTYPMbl» W WHbIE), BBINOJHATb CBOK YacTb pabOThl U
KOODZIMHUPOBaTh CBOM JEMCTBHS C JPYTMMH WieHaMH KOMaHbl, OI|eHHBATh
KaueCTBO CBOET0 BKJaja B OOIIMM MPOAYKT 0 KPUTEPHUSM, ChOPMY/IHPOBAaHHBIM
yuaCTHUKaMU B3aUMOZEeUCTBUYSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHIly oOyuenns B 11 Kjacce oOydYarOIMICS TIOMYUYHT CreyOIIye
TpeIMeTHBIe Pe3y/bTaThl TI0 OT/e/bHBIM TeMaM paboueil rporpaMMbl yueGHOTO
Kypca «MaTemaTuKa»:

Yuc/ia 1 BBIYMC/ICHUSA:

CcBOOOJHO OMepupoBaTh TMOHATUSIMM: HaTypajJibHOe U 1efioe  YUCJIO,
MHOJKeCTBa HATypaJ/ibHbIX M LieJIbIX YMCesI, WCI0J/Ib30BaTh TPU3HAKU [e/TMMOCTH
uenbix ynicen, HOJl u HOK HaTypanbHbIX Unces AJ1si peleHus 3ajau, TIPUMEeHSITh
anroputMm EBkina;

cBOOOJHO oOmepupoBaTh TIOHSATHEM OCTaTKa [0 MOJYJ/H0, 3alyChiBaTh
HaTypaJibHble YUCJla B Pa3/IMYHbIX MO3ULIMOHHBIX CUCTEMaxX CUMC/IeHUS;

cBOOO/IHO OTepUpOBaTh TOHATUSAMH: KOMIUIEKCHOE UHC/IO0 U MHO>KeCTBO
KOMIIJIEKCHBIX 4MCeJl, MpeJACTaB/sATh KOMIIEKCHbIe uuc/ia B anrebpanueckoil u



TPUTOHOMETPUYECKOU (opMe, BBINOIHATh apU(MeThUecKre ornepalyy C HUMU U
n300pakaTh Ha KOOP/IMHATHOM MJIOCKOCTH.

YpaBHeHus ¥ HepaBeHCTBA:

CBOOOJHO OMepupoBaTh TOHSATHUSMU: HWPpPALMOHA/bHbIE, TIOKa3aTebHble U
Aorapu(MuuecKve HepaBeHCTBA, HAXOJWUTb MX pelleHds C  IOMOLIbI
PaBHOCWIBHBIX [1€PEeX0/I0B;

OCyILeCTB/SITh OTOOp KOpHeW TIpU pellleHWd TPUTOHOMEeTPUUYECKOTO
ypaBHeHHS;

CcBOOOJHO OMepupoBaTh TOHATHEM TPUTOHOMETPHUYeCKoe HepaBeHCTBO,
NpUMeHSITh ~ HeoOXoguMble  (QOpPMy/bl  [Jii  pellleHus] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOOJHO OTepupoBaTh MOHATUSMHU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U
HepaBeHCTB, PaBHOCU/IbHbIE CUCTeMbl U CUCTeMBbI-C/Ie/ICTBUS], HAXOJUThb PelleHUs
CUCTEMBI U COBOKYITHOCTeH paljMOHa/IbHBIX, UPpPaLOHa/IbHbIX, [I0Ka3aTe/lbHbIX U
norapuMHUUYeCKUX ypaBHEHU U HEPaBEHCTB;

peliaTtb paLoOHaJIbHEIE, VippaLOHa/IbHbIe, TIOKa3aTeJbHbIe,
Aorapu(Muueckie YW TPUTOHOMETpDUUECKHWe YpaBHEHMs] U HEepaBeHCTBa,
coZiepkalliie MOZly/Ii U rapaMeTphl;

MIPUMEHSATD rparueckrie MeTObl /1JIs1 pellleHrs YypaBHEHUU U HEPABEeHCTB, a
TaK’Ke 3a/lay C rapaMeTpamy;

MO/Ie/IMPOBaTh peasjibHble CUTyallud Ha s3blke anreOpbl, COCTaBJISAThH
BLID&)KEHUs], ypaBHEHUs, HepaBeHCTBA U MX CUCTEeMbl II0 YC/IOBHUIO 3a/jauM,
MCC/Ie[joBaTh TIOCTPOEHHbIe MOJe/NW C HCI0/b30BaHKWeM arrapaTa anrebphl,
VHTEepNpeTUPOBaTh MOJIyYeHHbIN pe3ybTar.

dDyHKUUU ¥ rpaduku:

CTPOUTH TpaVKU KOMMO3ULMKA (QYHKLMM C TIOMOLBI0 3/IeMEHTapHOr0
VICC/IeIOBAHUS U CBOWCTB KOMMO3ULMY ABYX (DYHKLIUM;

CTpOUTh TreoMeTpuyeckre o00pa3bl ypaBHEHHWM W  HepaBeHCTB Ha
KOOP/JMHATHOM TIJIOCKOCTH;

cBOOOJHO OmMepupoBaTh MOHATUSAMU: TpaduKd TPUTOHOMETPUUECKHX
byHKIMM;

MIPUMEHATh (YHKLUMWA [JI1 MOZEe/JUMPOBaHUS W MCC/IelOBaHUS pPeaslbHbIX
TIPOLIeCCOB.

Hayasia MaTeMaTH4eCKOro aHa/m3a:

VICITI0J/1b30BaTh MPOU3BOJHYIO /ISl UCCJIe[J0OBaHUST (PYHKL[MM HA MOHOTOHHOCTb
Y 5KCTPEMYMBI;

HaxXO[WTh HauboJsiblllee U HaMeHbIllee 3HaueHUs GYHKLIMK HeTllpepbIBHOW Ha
OTpe3Ke;



VCTI0/Tb30BaTh TPOU3BOJHYIO [JI HAaXOXKJEHUs HaWayyllero pelieHus B
NpUK/IaJHBIX, B TOM 4YHC/Ie COLMaibHO-3KOHOMUYECKUX, 3ajadax, s
oripefieJieHUs CKOPOCTU W YCKOpeHHsi Tpoliecca, 3aJjaHHOro (opmysoi umm
rpaukom;

CcBOOOJHO OMepupoBaTh TMOHATUSAMU: TepBooOpasHasi, Omnpeze/éHHbIN
WHTerpas, HaXxoJuTb IlepBoOOpa3Hble 3/leMeHTapHbIX (GYHKUWNA U BBIYMC/ISATD
uHTerpas no gopmyse HotoToHa-JlelibHuIIa;

HaXO/JWTh IJIOLIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C TIOMOIIIbI0 UHTErpaia;

VMMeThb TpeJCTaB/leHWe O MaTeMaTHYeCKOM MO/e/MpPOBaHUM Ha IpUMepe
cocTaB/ieHus AuddepeHIIMaIbHBIX YPaBHEHUM;

pelllaTh TIPUK/IaJHbIe 3a/aud, B TOM YUCJEe COLIMATbHO-9KOHOMUYECKOTO M
¢du3rueckoro xapakTepa, CpeJiCTBAMM MaTeMaTUYeCKOro aHaIu3a;

K kon1y 11 Kiacca o0yvaronyiics HayanTCs:

e (BOOOAHO OMEpUpPOBaTh TIOHATHSIMU, CBSA3aHHBIMU C LATMHAPUUYECKOMH,
KOHMUECKOW U c(eprueckol TIOBEPXHOCTAMH, OOBSCHSITH CIOCOOBI
Moy YeHUs;

® OIepypoBaTh MOHSATHUSMU, CBS3aHHBIMU C TeJlaMU BpallleHUsi: LIWJIMHIPOM,
KOHYCOM, cepoii U 111apom;

® pacro3HaBaTb Teja BpalleHus (UWIMHAP, KOHYC, cdepa UM 11ap) U
00BSICHATH CITOCOOBI TIO/TyYeHHs TeJl BpallieHus;

® kjaccuuLMpoBaTh B3aUMHOE pacrioyiokeHre cdepbl U MI0CKOCTH;

® BBLIUWC/SATH BEJWUYMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB M Tesl BpalljeHus,
00BEMBI U TIIOMIAZM TIOBEPXHOCTEH MHOTOTPAHHWKOB W T/ Bpall[eHHS,
reoMeTpUUeCcKUX TeJl C IpuMeHeHueM GhopMy.i;

® (BOOOJHO OTEpUPOBaTh TMOHSATHUSIMH, CBSI3aHHBIMU C KOMOWHALIUSIMU TeJ
BpallleHUs] U MHOIOTPaHHUKOB: MHOTOTDaHHMK, BIMCaHHbIM B cdepy U
OMUCAaHHBIA OKO/O c(epsl, cpepa, BOMCAaHHAsE B MHOIOTPAaHHUK WJ/IU TeJI0
BpalleHus;

® BBIUMCJIATH COOTHOIIIEHHS MEXKAY TIIO[aISIMU TIOBEPXHOCTEN ¥ 00BhEMaMU
1oZI0OHBIX TeT;

® u300pakaThb wu3yuaeMble (QUTYpBI, BBITOMHATE (BBIHOCHBIE) TIJIOCKHE
yepTeXXU M3 PUCYHKOB MPOCTbIX O0OBEMHBLIX (UTYyp: BUA CBepxXy, COOKY,
CHU3Y, CTPOUTh CeueHusi Te/l BpallleHus;

® U3B/ieKaTh, WHTEPIIPETUPOBaTh U TIpeobpa3oBbIBaTh HMHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX TeOMEeTpUYeCKUX (urypax, IMpe/CTaBAeHHY0 Ha
yepTe)kax U pUCYHKaXx;

® B0OO/IHO OTMEpUpPOBATh MOHITUEM BEKTOD B IPOCTPAHCTBE;

® BBIMNOJIHATE OTEPALUM Ha/l BEKTOpaMU;



3a/laBaTh IJIOCKOCTh YpaBHEHWEM B /1eKapTOBOM CUCTeMe KOOp/WHaT;
pelliaTh reoMeTpHUUYeCcKre 3a/laui Ha BbIUMC/IEHUE YTJIOB MeXAy NPSIMbIMU
Y TJIOCKOCTSIMHM, BbIYMCJ/IEHWE pAaCCTOSTHUM OT TOUKM [0 IJIOCKOCTH, B
1[eJI0OM, Ha TIpUMEeHEeHNEe BeKTOPHO-KOOPAUHATHOI'O MeTOZa MPH PeLleHNH;
cBOOOIHO OMepHUpoBaTh TIOHATHSIMH, CBSI3aHHBIMA C JIBWD)KEHHEM B
TIPOCTPAHCTBE, 3HaTh CBOMCTBA JABMKEHUU;

BBITIOJTHATh M300pa’keHHsI MHOTOTPAHHWKOB W Tejl BpallleHWs TpHU
rapa/ijie/;ibHOM TiepeHoCe, 1[eHTPaJlbHOM CUMMETPUM, 3epKa/lbHOMU
CUMMEeTPHH, MPU TIOBOPOTE BOKPYT TMPSIMOM, TTpeoOpa3oBaHus 110100us;
CTPOUThL CeueHHsI MHOTOTPAaHHUKOB M TeJl BpallleHUsl: CeueHUs I[UIUHApa
(mapasiesTbHO U TIePIeHUKYJISIPHO OCH), CeueHUsi KOHyca (mapasiiebHble
OCHOBAHHUIO U MPOXOZSIIMe yepe3 BepIlIvHY ), CeUeHus 111apa;
WCI0/Ib30BaTh MeTO/bl TIOCTPOEHUsI CeueHui: MeTo[, CJie[iloB, MeTO/
BHYTPEHHero MpOoeKTUPOBaHKsl, MeTO/, lepeHoca CeKylllel MI0CKOCTY;
Jl0Ka3bIBaTb reOMeTpUUECKUEe YTBEPXKIEeHMUS;

TIPUMEHSITh TeoMeTpUueckre (akTbl JJsi pelleHdss CTepeoMeTpUYeCcKuX
3ajjay, TIpeAro/arariliiX HEeCKOJbKO IIaroB pelLleHus, eC/d YCJI0BUS
TIpMMeHeHUs1 3a/laHbl B SIBHOW U HeSIBHOU (hopMe;

pellaTh 3aJ|aud Ha [l0KAa3aTe/JbCTBO MaTeMaTHYeCKUX OTHOIIeHUW U
HaxoKJeHre reOMeTpUUeCKUX BeJIMUrH;

TIPUMEHSITh TPOTrpaMMHbIE CPE/ICTBA M 3JIeKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI MPU PeLleHUH CTepeOMeTPUUYeCKUX 3a/1ay;

TIPUMEHSITL ~ TIOJIydeHHble  3HAaHWS Ha  TIPaKTHKe:  CpaBHHBATh,
aHa/IM31POBaTh U OI|eHUBATh peanbHble CUTYalUU, IPUMEHSATb U3y4eHHbIe
MOHATUS, TeOpeMbl, CBOWMCTBA B TIpoLjecce TIOMCKa pelleHust
MaTemMaTUueCKd  cpopMyIupoBaHHOW  MpobsiemMbl,  MOJETUPOBATh
peasibHble CUTyalluM Ha sI3blKeé TeOMeTpUH, HCC/Ie[oBaTh TMOCTPOEHHbIE
MOJilelM C UCIONb30BaHMEM TeOMeTpPUUeCKHUX TOHSITUH U TeopeM,
anrmapata aareOpel, peliath TPaKTHUYeCKWe 3a/laud, CBs3aHHbIE C
HaxoKJeHUeM reOMeTPUUeCKUX BeTUUrH;

MMeTh TIpe[CTaB/ieHHsi 00 OCHOBHBIX 3TallaX pa3BUTHSI T'eOMeTPUM KakK
COCTaBHOM 4yacTy (PyH/jaMeHTa pa3BUTUSI TeXHOJIOTHH.



TEMATUYECKOE IIJTAHUPOBAHUE "Anreopa u Haya/1a aHa/m3a"

11 KJIACC
KonnyecTBo yacos JJIEKTPOHHBIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Koutposbabie | IIpakTnuyeckue
n/n NnporpaMmsl Bcero oOpa3oBare/ibHbIE
padoThI padoTsI
pecypchl
IToeTOpenue Kypca 10 kmacca. 7 1
1 TpuroHomerpuueckue GyHKLUH 19 1
2 IIpou3BozHas ¥ eé reoMeTpUYECKUI CMBICT 11 1
3 ITprmeHeHue POM3BOHOM K UCC/Ief0BaHUIO 16 1
dbyHKIMI
4 ITepBooOpa3Hasi U UHTErpasl 15 1
5 KombuHaToprka 13 1
6 DJieMeHThbI TeOPUU BepOsITHOCTel 11 1
7 KowmruiekcHble unciia 14 1
3 IToBTOpEHME Kypca anreOpbl ¥ HavYas 30 5
MaTeMaTU4YeCcKOro aHaiu3a.
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




TEMATUYECKOE INTAHUPOBAHMUE "I'eomerpus"

11 KJIACC
KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (iudpoBbie)
Ne n/m KontpoabHublie | TIpakTHUeckue
NMpOrpamMMblI Bcero oOpa3oBare/IbHBIE
padoThI padoThI
pecypchbl
1 BexTops! B ripocTpaHCcTBe 6 1
5 MeTo/ KOOp/IMHAT B MPOCTPAHCTBE. 15 1
[BrxeHve
HwunuHap, KOHYC U 1Wap 18 1
4 OOBEMBI T 20 1
IToBTOpEHUE 9 1
68 5 0

OBIIEE KO/IMYECTBO YACOB I10 [TIPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

IDUPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






